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ITPOU3BOJHBIE TETPA30JIA B KAUECTBE MHI'MBUTOPOB TRPA1

Q06sacThb, K KOTOPOU OTHOCUTCS U300perenue

Hacrosmee n3o0peTeHne OTHOCUTCS K ONMpeAeIeHHbIM MPOU3BOAHBIM TE€TPA30JIa,
KOTOpbIE SIBJISIFOTCS HWHTUOMTOPAMHU TPAH3UTOPHOrO PELENTOPHOrO MOTEHLHAIa
ankupuHa 1 (TRPA1l) wu mnostoMy mnOpUMEHUMBI JUisl JiedeHUs 3a0oJieBaHMUiA,
noAjarwIuxcs JedyeHutro mnyreM wuHrubupoBanus TRPA1. Takxke mnpenoxeHbl
copepxamue ux (papMaueBTHUSCKHE KOMIIO3UIIMU H CIIOCOOBI MOJYYEHUs] YKA3aHHBIX
COECITMHEHUH.

IlpennochlIKN CO3aHMS M3 O6D6T6HI/I$[

Kananpl  TpaH3UTOPHOTO  peHenTopHoro  moreHnuana  (kaHaiael  TRP)
NpEeACTAaBIAIOT  COOOW  Tpynmy  NOTEHUHAJI3aBUCUMBIX  HOHHBIX  KAaHAJOB,
PacCIOJIOKEHHBIX B OCHOBHOM Ha IJIa3MaTHYeCKOW MeMOpaHe MHOTIUX THUIIOB KJIETOK
maekonuTaromux. CyuecTByeT o0koao 30 CTPpYKTYpHO cBsA3aHHBIX KaHanoB TRP,
orcoptupoBanHbix no rpynmnam:. TRPA, TRPC, TRPM, TRPML, TRPN, TRPP wu
TRPV. KaTuoHHBIN KaHaAJ TPAH3UTOPHOIO PELENTOPHOrO MOTEHLHAJA, TOJCEMENCTBO
A, unen 1 (TRPA1), Takke U3BECTHBIH KaK TPAH3UTOPHBIN peLENTOPHBIN MOTEHINAI
aHKUpHUHA 1, sABIsieTCs €IMHCTBEHHBIM 4YJeHOM mnojceMelictBa reHos TRPA.
CrpykrypHo kaHanel TRPA xapakTepusyroTcs MHOXECTBEHHBIMH N-KOHLIEBBIMU
aHKUpUHOBbIMHU TOBTOpamu (~14 Ha N-koHue TRPA1 denoBeka), 4TO maeT Hadajo
OykBe «A» nns obo3Hauenus: ankupuna (Montell, 2005).

TRPA1 B BBICOKOH CTENEHU 3KCHPECCHPYETCS B IJIA3MAaTUYECKOH MemOpaHe
CEHCOPHBIX HEHWpPOHOB 3aJHUX KOPELIKOB U Y3JOBBIX TaHIJIMEB, KOTOpbIE
0o0CNYyKHBAIOT KaK KOXY, TaK M JIETKHE, a TaK)K€ B TOHKOM KHIIEYHHKE, TOJICTOM
KUIIKE, TMOJIKENyJOYHOM ’Keje3e, CKEJEeTHbIX MBIIIIAX, CepAlle, OJOBHOM MO3re,
moueBoM my3bipe u JauMmponurax (https://www.proteinatlas.org/), a Takxke B
¢ubpobnacrax JerkKux 4eIoBeKa.

TRPA1 nauboyiee H3BECTEH KaK CEHCOP IS pa3dpaskuTeNell OKpysKarolei
Cpenbl, BBI3BIBAIOIIUX COMAaTOCEHCOPHBIE MOJAJbHOCTH, TaKNE Kak OO0Jb, XOJIOI U 3.
TRPA1 akTuBupyercss psiAOM pPEaKIHOHHOCIOCOOHBIX 3JIEKTPOQHUIBHBIX CTHMYJIOB
(HampuMep, aNTUIH30THOLHAHATOM, AaKTUBHOW (QopMoil Kuciopoma), a Takxke

HEPEaKLMOHHOCIIOCOOHBIMH  COE€IMHEHUSIMU  (Hampumep, HIUIUHOM), BBI3BIBas
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Kalllesb, CBS3aHHBIH C aCTMOW, XPOHHYECKON OOCTPYKTHBHOW OOJIE3HBIO JIETKUX
(XOBJI), nauonarndyeckum jgeroyHbiM ¢pudposzom (MJID) nnu nmocTBUPYCHBIN Kallemb,
WM XPOHUYECKUI HIMOMAaTHYECKMI Kallelb, a TaKXKe KalleJb y YyBCTBUTEIbHBIX
nauueHToB (Song and Chang, 2015; Grace and Belvisi, 2011). Murubutopst TRPAT1
npuroaHel npu nedenun WJIP, npu kOTOpOM Kalllenab HLIUPOKO PACIpPOCTPAHEH HU3-3a
CBSI3M MEXAY KallJleM U IOBPEeXAEHHEM JIerkux, Ha OCHOBAHHU HCCIIeIOBaHUI,
NMOKa3bIBAKOIUX BbI3BaHHOE KanuieM nobimenue TGF- (Xie u coaBTt., 2009; Froese
u coasT., 2016; Tschumperlin u coast., 2003; Yamamoto u coast., 2002; Ahamed u
coaBT., 2008). Anrtaronuctsl TRPAl uHrnOupymoT nepemady CHUTHAJIOB KaJbIUs,
3aMyCKaeMyr TPHUITEpPaMH KalUIsl, TAKUMU KaK OKHUCIHUTEIbHBIH CTPECC OT 3KCTPAKTa
curapetHoro neiMa (DCJl), BBICBOOOKIEHUE MenuaTopa BOCTAJIEHUS U CHHXKEHUE
JKcrpeccuu TreHoB aHTHokcuaaHToB (Lin m coast., 2015; Wang u coast., 2019).
Anraronuctsl TRPA1 sddexkTuBHbl B HccnenoBanusax aronuueckoro nepmatura (Oh
u coasT., 2013; Wilson u coast., 2013), konTakTHOro aepmarurta (Liu u coast.,
2013), 3yna, cBsa3anHoro ¢ ncopuasom (Wilson u coast., 2013) u IL-31-3aBucumoro
3yna (Cevikbas u coast., 2014). Veenuuenue ¢ynkunu TRPA1 y uenmoseka ObLIO
CBSI3aHO C CEeMeHHBIM snu3oAuueckuM OoneBbiM cuHapoMmoM (Kremeyer m coasT.,
2010). Antaronuct TRPA1 Obut 5ddexTuBeH B MOBeAEHUECKOW MOAENN aJUIOJUHUH,
cs3aHHod ¢ wmurpessio (Edelmayer u coast.,, 2012). TRPA1l cenexkTuBHO
YBEJIMYUBAETCS B TAaHMVIMAX TPOWHUYHOIO HEPBA, MWHHEPBUPYIOIIUX IMOBPEXKIAECHHbIE
3yObl, mo cpaBHeHuto ¢ skcnpeccueli TRPA1 B ranrnusx TpOHHHYHOTO HEpBa,
WHHEPBUPYIOIIUX 310poBbie 3yObl (Haas u coast., 2011). M3BeCTHO, 4TO HECKOJBKO
aHEeCTEeTUKOB sBJstOTCA aroHuctamu TRPAIL, B Tom uyucne usoduypan (Matta u
coaBT., 2008), uto obocHOBBIBaeT npuMeHeHue HHrHOUTOpoB TRPA1 nns obneryeHust
nocjeonepanuoHHod Oonu. Mpimu ¢ HokayToM TRPA1 w Mbllmm AuWKOro THUIMA,
nony4yaBumue JedeHue aHtaroHuctom TRPAI1, nemoHcTpupoBanu (EeHOTHIBI,
nonoOHBIE AHKCHONUTHKAM W aHTuxenpeccantam (de Moura u coast., 2014).
Oxwunaercs, uro uarndoutopel TRPA1 Oynyt npuroaHsl s nedyeHus quabeTnyeckon
HEBPOMATHUHU HA OCHOBAHUHU HMCCIENOBAHUMN, MOKA3BIBAIOIINX MEXaHHUCTHYECKYIO CBS3b
obpatnoii perymsauuun mexay AMPK u TRPA1 (Hiyama u coast., 2018; Koivisto and
Pertovaara, 2013; Wang u coast., 2018). Meimu ¢ Hokayrom TRPA1 nemoHCTpUpyOT
MEHbIINE pa3Mepbl MHpApKTa MHUOKapAa N0 CPaBHEHUIO C MBIIIAMH JHUKOrO THIIA
(Conklin u coast., 2019). Hokayr TRPAl u ¢apmakomornueckoe BMeEMIATENIbCTBO

uHruouposanu TNBS-unaynuposanusiii konur y mbimeit (Engel u coast., 2011). B
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MOJENIM UIIEeMUH rojoBHOro mMo3ra y meimeid HokayT TRPA1 u antaronuctst TRPA1
yMeHbIaT nospexaenue muennna (Hamilton u coasr., 2016). Kpucranns! ypatos u
BOCMAJIEeHUE CYCTaBOB YyMEHbILIAIOTCA y Mbimeid ¢ HokayToM TRPA1 B MblmmunHOMN
MOJIeJIM TOAarpsl ¢ MOHOHaTpueBbIM ypaTtoM (Moilanen u coast., 2015). [enenus
TRPA1 y kpbic yMeHbIIaja BOCHAJ€HHE CYCTABOB U THUINEPANTre3UI0 B KPBICMHOU
mMozaenau ocTpeix npuctynos noxarpsl (Trevisan u coast., 2014). AxrtuBauusi TRPAI
BBI3BIBAE€T BOCHAJUTEIBHYIO PEAKLIHIO B OCTEOAPTPUTHBIX XoHApouuTax (Nummenmaa
u coasT., 2016). UnrubupoBanue TRPA1 wu reHerwveckas paenenusi yMEHbLIAOT
MeIHaTOpbl BOCHAJEHUs] B XOHAPOLMTAX MbILIEH C OCTE0apTPUTOM U MBIIMIHMHOM
xpsme (Nummenmaa wu coaBt., 2016). Hakonen, wmbimm ¢ Hokayrom TRPAI1
NPOAEMOHCTPUPOBANIN yJIy4lUI€eHHE TMEePEeHOCUMOCTH Macchl Ha KOHEYHOCTb C
OCTE0apTPUTOM B MOJEJIH OTE€Ka KOJIeHa, BhI3BaHHOTO mocpeactsoM MIA (Horvath u
coaBT., 2016). TRPA1 mo-pa3HOMY 3KCIPECCUPYETCS B SMHUTEIUH MOUYEBOIO MY3bIPs
kpbic (Du u coast., 2007) u y manueHtoB ¢ uH(ppaBesukanpbHOH oOcTtpykuueit (Du u
coaBT., 2008). Moaynsinus peuenropa TRPA1 ocnabnsier runepakTHBHOCTh MOYEBOTO
ny3bIps B KPBICHHOW MOJENU MOBpeXAeHHs crnuHHOoro mosra (Andrade u coast.,
2011), a unTparekainbHOe BBeneHue aHTaroHucroB TRPA1 ocnabnseT BBI3BaHHBIN
nukigodpochamMmuaom HUCTUT Yy Kpbic ¢ runeppeduekcueit mouencnyckanus (Chen u
coasT., 2016).

IToaTomy xenarenbHO oOecnedynTs CulbHOAEHCTBYOIe nHruouTopel TRPAT.

O630p nuarn6utopos TRPA1 pasnuyHbIX CTPYKTYPHBIX KJIACCOB IPEACTABIICH 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.

B WO 2017/060488 coenuneHus, sipistoinuecs antaronucramu TRPAT,

UMeroIe o000IMEeHHYI0 CTPYKTYPHYIO GopMyTy

AxtuBHocTs TRPAT Ilpumepos 28 u 29, HeCyIIUX TETPa30JIUIbHOE KOJbIO, TAM

HE PacKpbITA.
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Y L. Schenkel u coabt., J. Med. Chem. 2016, 59, 2794-2809 onwucaHbl
anTaroHuctel TRPA1 Ha OCHOBe XMHA30JMHOHOB, BKJIIOYas COeNMHEHUST 0000IMEeHHOM

CTPYKTYPHO# (HOPMYJIbIL:
R
N\ N§I o-N
| \/‘\ \ Cl
Z N N
0

u3 KoTopeix coenuHenuwe 31, rme R mpencraBnser coboit OH, packpbiTo Kak
uMmerniee anHTaroHucTudeckyrw akTuBHOCTh TRPA1 ICsy 58 M B ananusze FLIPR u
uMeree COOCTBEHHBIN KIUPEHC B MUKPOCOMAaX MEYEeHU 4esoBeka <14 MKJI/MHUH/KT.

IHoapoOHoe onucanue u3odpereHus

B HacTosimeM n3o00peTeHnH pacKpbIThl HOBbIE MPOU3BOAHBIEC TETPA30JIa, KOTOPHIE
SABJISIOTCA WHTHOWTOPAMHU TPAH3UTOPHOTO PELENTOPHOrO IMOTEHLUHana aHKupuHa |
(TRPAI), obnanaromue COOTBETCTBYIOIUMH (bapMaKoJIOruueCKUuMHI u
(apMaKOKHHETHYECKMMHU CBOMCTBAMH, MO3BOJSIOUIUMH HCIOJIb30BATh X B KAYECTBE
JE€KapCTBEHHBIX CPECTB JAJIS JISUEHUs] COCTOSHUN W/Miu 3a00NeBaHui, TOAAAIOINXCS
nedeHuro nytem naruouposanus TRPAT.

CoenuHeHHss B COOTBETCTBUM C HACTOAIIMM H300peTEHHEM MOTYT HMETh
HECKOJIbKO TMPEUMYILIeCTB, TAaKUX KakK TOBBbIIIEHHAs JeHCTBEHHOCTb, BBICOKAS
MeTabonuyeckass W/UIM XHUMHYECKas CTAaOMJIBHOCTb, BBICOKAS CEJIEKTHUBHOCTD,
0€e30MacHOCTh M TMEPEHOCHMOCTb, TOBBIIMIEHHAs PAacTBOPHUMOCTb, TMOBBILIICHHAS
NPOHULIAEMOCTh, XOpOILIee CBsA3bIBAHME ¢ O€NKaMH TIUIa3Mbl, TOBBILIEHHAS
OUOOOCTYMHOCTh, TNOAXOoAsmue (apMaKOKMHETHYECKHE MPOPUIN U BO3MOKHOCTH
o0pa3oBaHUs CTAOUIIBHBIX COJIEH.

CoenvHeHus B COOTBETCTBUU ¢ U300pETEHUEM

B HacTosimeM u300peTEHUH NPEIJIOKEHbl HOBBIE MPOU3BOAHBIE TETPA30Ja,
KOTOpbIE HEOKHIAHHBIM 00pa3oM SBISIIOTCS CHJIbHOAEHCTBYIOIIUMH HHTHOUTOpPAMH
TRPAT1 (ananu3 A), TOMOJHUTEIHPHO XapaKTEPU3YIO IHECS:

- yJIy4YIIeHHON CcTaOMIbHOCTBIO B MUKPOCOMAx MedeHu yenoseka (AHanus B)

- yIy4YIIeHHON CcTaOUIBbHOCTBIO B renarounTax denoseka (Anamms C).

CoenuHeHHss B COOTBETCTBHM C HACTOAIIMM H300pETEHHEM CTPYKTYPHO
ornuyarTcs oT mnpumepoB 28 u 29 u3 3asBku WO 2017/060488 wux ¢ypo[2,3-

d]HI/IpI/II[aSI/IHOI/IJ'IbeIM SAAPOM, a TaKXEC 3aMCCTUTCIISAIMU, CMEXKHBIMHU CO BTOPHUYHBIM
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amuparuyeckuM cnuptoM. CoennHEeHHs] B COOTBETCTBUM C HACTOSIINM H300peTeHHEM
IOTOJIHUTEJNPHO CTPYKTYpHO oTim4atoTcs ot npumepa 31 B L. Schenkel, u coasm., J.
Med. Chem. 2016, 59, 2794-2809, Tem, 4TO OHHM HECYT TETPA3OJUIBHOE KOJBIO. DTH
CTPYKTYpPHBIE€ PAa3MU4YUs HEOXXUJAHHO NPUBOAAT K OJIAaronpusATHOMY codeTaHHuio (1)
unruouposanusst TRPA1, (ii) cTaOuIbHOCTH B MHUKpOCOMax mMe4veHu 4ejoBeka u (iii)
CTaOMJIBPHOCTHU B T€NATOLUTAX YeJOBEKa.

Takum oOpa3oM, COEIWHEHHS] B COOTBETCTBHU C H300pETEHHEM MPEBOCXOMAST
COEMHEHUs], OMHCAHHbIE B MPENIIECTBYIOIIEM YPOBHE TEXHUKHU, C TOUKU 3PEHUs
COYETaHHS CIEAYIOUIUX MapaMeTPOB:

- 1eHCTBEHHOCTDb B KauecTBe HHruoutropos TRPA1;

- CTaOMJIBHOCTH B MUKPOCOMAX MEYEHU YEJIOBEKA,

- CTaOMJIBHOCTH B FeMaTOLUTAX YEJIOBEKA.

CtabuiIpHOCTD B MUKPOCOMAX IMEUYEHU YEJOBEKAa OTHOCHTCS K BOCIIPUHUMYUBOCTH
coequHeHUH K OwmoTpaHcpopmMaumu B KOHTEKCTe BbIOOpa w/mau pa3paboTku
JEKapCTBEHHBIX CPEACTB C ONaronpusTHeIMH (apMaKOKMHETHUYECKHIMHU CBOHCTBAMH B
KadyecTBe NepBOH cTtaguu CKpuHUHra. OCHOBHBIM MECTOM MeTaboNn3Ma MHOTHUX
JE€KapCTBEHHBIX CPEACTB SABJISAETCS NEeUeHb. MUKPOCOMBI MEUEHHU HYEJOBEKa COIepIKaT
nutoxpombl P450s (CYP), u takum oOpa3oMm, OpeAcTaBisiOT cOOOW MOAENIbHYIO
CUCTEMY IJId U3yueHUs MeTaboin3Ma JIEeKapCTBEHHBIX CpencTB B dasze 1 in vitro.
IToBblleHHAss CTa0MJIBHOCTH B MHUKPOCOMAax II€YEHH YeJOBEKa CBSi3aHA C PSAIOM
NPEeNMYINeCTB, BKJIOYas MOBBINIEHHYI OHOJOCTYMHOCTb U aJ€KBATHBIH MNEPUOA
IIOJIyBBIBEICHUS, YTO TO3BOJISIET CHU3UTHh JO3UPOBKY M peXXe€ BBOJIUTH IMAIIUEHTAM.
Takum o00Opa3om, mMOBBILIEHHAas CTAOMJIBHOCTH B MHUKPOCOMAax TME€YEHH YeJOBEKa
ABJISICTCS ONArOMPUSTHON XapaKTEePUCTHKOW COEIUHEHUH, KOTOpPbIE MPEINoiaraeTcs
UCIIOJb30BaTh B KA4eCTBE JIEKAPCTBEHHBIX CpencTB. I[loaTOMy OXHUIAOT, 4YTO
COEMHEHUsT B COOTBETCTBUHM C HACTOAIIMM H300pPETEHHEM IOMHUMO CIOCOOHOCTH
unruouposate TRPA1 Oyayr umeTrp OnarompusiTHBIA KIUPEHC N Vivo W, TaKUM
o0pa3om, keJaeMyr MPOIOJIKUTEbHOCTh NeHCTBUS Y JIIOAEH.

CtabunpHOCTP B TEMATOLUTAX YEJOBEKAa OTHOCUTCS K BOCIPHHUMYHUBOCTH
coenuHeHUH K OwmorpaHcpopmaumu B KOHTEKCTe BbIOOpa wu/minu paszpaboTku
JEKapCTBEHHBIX CPEACTB C OJIATONPUATHBIMH (PapMaKOKMHETUYECKUMH CBOHCTBAMHU.
OCHOBHBIM MECTOM MeTa0OJM3Ma MHOTHUX JIEKAPCTBEHHBIX CPEJICTB SBISETCS MEYEHb.
I'ematonuTsl uenoseka coxepxkat uutoxpomel P450s (CYP) um npyrue ¢epmeHTsI,

MeTabONU3UPYIOIINE JIEKAPCTBEHHbIE CPEACTBA, M, TaKUM 00pa3oMm, NPEACTaBISAIOT
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c0o00# MOIENBHYIO CHCTEMY Al M3YUeHHUs MeTabonn3Ma JIEKapCTBEHHBIX CPENCTB iR
vitro. (BaxxHO, 4TO B OTIMYME OT aHAJM3a MHUKPOCOM IEYEHH, aHAJIU3 TeNaTOLUTOB
OXBaThIBaeT Takxke OuorpaHchopmanmro ¢a3er  II, a Takke MOpomeccsl,
OMOCpeNOBaHHbIE CHeHU(UUECKUMHU TPAHCIOPTEPAMU MEYEHU, U, CJIEJOBATENBbHO,
npeacTaBisier coOoi Oojiee MOJNHYK CHCTEMY [Jisi HCCIeNOBaHHM MeTaboiauszma
JeKapCTBEHHBIX cpencts). I[loBbllmeHHAass CTAOUJIBHOCTD B TeMaTOLHMTAX 4YeJOBEKa
UMeeT Psil MPEUMYINEeCTB, B TOM YHCJI€ MOBBILIEHHYI0 OMONOCTYMTHOCTh U aJe€KBaTHBIN
NepUod TOJYBBIBECHUS, YTO TO3BOJISIET CHU3UThb JO3UPOBKY U peXe BBOJIHTH
nauueHTaM. Takum oOpa3oMm, MOBBIMIEHHAas CTAOMJIBHOCTh B TEMAaTOLMTAX YEJOBEKa
ABJISICTCS  ONArompusATHON  XapakTepUCTHUKOW  JJIsi  COEAWHEHUH,  KOTOpbIE
NpEeAnoaaraeTcsl HCIOJb30BaTh B KAYECTBE JIGKAPCTBEHHBIX CPEACTB.

Hacrosimee nuzobperenne obecrneunBaeT HOBbIE COSIMHEHUSI B COOTBETCTBUHU C

dbopmynoii (1)

R2 o
N
N =
R1¥/jf‘\ /\( \/N
o N/) N=\ A
HO

(D

B KOTOpOH

A BBRIOMpPAIOT U3 IPyNIbL, BKIOUaOeld B ceds Gpennn, Tuodenmn,
O6enzoTnodpeHun u 6eH30ypaHul, He3aMeIleHHbIH UJIM 3aMELIeHHbIH OJHUM WJIU
nByMs uneHam rpymisl R’, Brmouatommeit B ce6s —CN, ranoren, C.4-ankun, O-C.4-
ankun, Ci4-propankun, O-C,4-propankui, Cs.4-tiuknoankus, O-C;.4-IIUKIOATKHUI,
Cs.s-nuknopropankun u O-Cs4-uukioGTOpaNKu,

R' npencrasmsier co6oit H, H3C mnu HyN(O)C;

u

R” mpencrasmnsier co6oit H3C min H,N(0)C;

NpH YCIOBHH, YTO:

ecim R' mpexncrasmsier coGoit HyN(O)C, R* mpencrassier coboii H3C;

ecin R* npencrasiser co6oit H;N(O)C, R! npencrasusier coboit H nim HsC.

JIpyroii BapUaHT OCYLIECTBICHHUS HACTOSIIETO U300peTeHUsI OTHOCHUTCS K
coenuneHuto ¢popmynsl (I), B koTopoi

A BBIOMpAIOT U3 TPYIIBI, BKIOYAOLIEH B ceds



5 He3aMelleHHbIH MM 3aMEIIeHHbIH OMHIM WK JBYMS 4JI€HAM TPyImsl R’;
u 3amectutenu R' 1 R” onpeneneHs! kak B T0GOM U3 MPEABIAYIINX BAPHAHTOB
OCYILECTBJICHUS.
Jlpyroii BapuaHT OCYIIECTBIEHUS] HACTOAIIEr0o N300peTeHUsI OTHOCUTCS K
coenunennio Gopmyusi (I), B koTopoii R’ BHIGHPAIOT U3 TPyIIIbI, BKIOUYAKOMEH B cebs
10 Br, Cl, F u H;C u 3amecturenu A, R' u R? omnpeneseHbl KaK B JIIDOOM U3 MPeabIAyIIuX
BAPUAHTOB OCYINECTBIIEHUS,;
Jlpyroi BapuaHT OCYLIECTBJIECHHS HACTOSINETO U300peTeHNsI OTHOCHUTCS K
coenunenuto ¢popmyasl (I), B koTopoi

A BBIOMPAIOT U3 TPYIIBI, BKIOYAKOLIIEH B ceOst

*

15
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JIpyroii BapuaHT OCYLIECTBJICHHS HACTOSIIETO U300peTEeHUsI OTHOCHUTCS K
coenuneHuto ¢popmynsl (I), B koTopoi
R' npencrasnser coboit H;C u R* mpexcrasnser coboit H,N(0)C;
u 3amecTuTenn A u R’ onpenenensl kak B M060M U3 TPeIbIAYIINX BAPUAHTOB
5 OCYILECTBJIEHUS.
Jlpyroi BapuaHT OCYLIECTBJIECHHUS HACTOSIIETO N300pETeHUsI OTHOCUTCS K
coequnenuto ¢popmyasl (I), B koTopoi
R' npencrasmsier co6oit H,N(O)C u R? npexncrasusier coboit H3C;
u 3amectuTenn A u R’ onpeneneHs! kak B T060M W3 MPENBIYIIHX BAPHAHTOB
10 OCYIIECTBJICHUS.
[IpenmouTuTenbHBIM sBJIsIETCS coenuHenne Gopmynsl (1), BeIOpanHOe U3

IPYIIIBL, BKIOYAKOLIEH B ceOst

HO
u
O
H_N N
2 Y/ N =~ \
| N
J o N/ Nz A
HO

15 >

U 3aMECTUTEJIb A UMEET TaKOoe e 3HAUYCeHHE, KaK U B JIOOOM U3 MpeIbIAyIHX
BAPUAHTOB OCYIIECTBJICHUS.

Oco0eHHO MPeAnOYTUTENBHBIM sIBIIsIeTCA coequaeHue popmysl (I), BeiOpanHOe

U3 TPYIIIBL, BKIOYAOLEH B ceOs

HO
20
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HUCIIOJIb3YEMBIE TEPMUWHBI U ONIPEJAEJIEHWA

Tepmunam, He ONpeAeNeHHBIM B HACTOSINEH 3asBKe KOHKPETHO, CJIeayer
NpUAaBaTh 3HAYCHHUS, KOTOPbIE UM MNpPHAABal Obl CHELHAIUCT B JaHHOW obiactu
TEXHUKU B CBETE PACKPBITUs U KOHTekcTa. OJHAKO NpPU UCMOJb30BAHUM B ONUCAHUMU,
€CJIM HE YKa3aHO HHOE, CIEAyIUIHMe TEePMHHbl HMEIT YyKa3aHHOE 3HadYeHue, U
COONIONAIOTCA CIAEAYIOIHE COrJTAlIeHHUs.

B onpeneneHHBIX HUXKE rpyNIax, pagukaitax uind pparmMeHTax KOJH4YECTBO
aTOMOB YTJIepOJia 4acTO yKa3aHo nepen rpynmnoi, Hanpumep, C.-aJKuiI 0O3Ha4aeT
AJKWJIBHYIO TPYINNY WU pajuKal, uMermui 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.IL., CIIEIUAJIUCT B JAHHOW 00JIACTH TEXHUKH MOJKET YBUIETH TOUKY (TOYKH)
NPUCOCIMHEHHS PaJUuKalia K MOJIEKYyJie MO CBOOOAHBIM BaJEHTHOCTSIM CAMOMW TPYIIIIHL.
Jlnst 00BeIMHEHHBIX TPYII, COCTOSIUX U3 IBYX U OOJNBLIEr0 KOJHYECTBA MOATPYIII,
NOCJIeHsISl Ha3BaHHAS MOATPYIINA NPEACTABIAET COOOH TOUKY MPUCOESANHEHUS
panukana, HalpuMep, 3aMecTuTeNb «apui-Ci.3-alKui» O3Ha4aeT apUJIbHYIO TpyImy,
KoTopas cBsizaHa ¢ C1.3-alKUIbHON IpyNnoi, NocieaHss U3 KOTOPBIX CBsi3aHA C SAPOM
UJIA C TPYNINOH, K KOTOPOU NPUCOEJUHEH 3aMECTUTENb.

B cnygae, eciu coequHEHHWE B COOTBETCTBHU C HACTOAIIMM H300peTEHHEM
NpeacTaBieHO B (OpMe XMMHUUECKOTO Ha3BaHUS U B BUAE POPMYJIBL, B Cllydae JO0ro

PacXOXKIEHHs] MPEUMYIIECTBEHHYIO cuily umeeT (opmyna. 3Be3nodka MOKET ObITh
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HCIOJIb30BaHa B noAdopMyax ajist 0003HAaUEHHs CBS3U, KOTOpPasi CBsA3aHA C OCHOBHOMU
MOJIEKYJION, KaK OMpPEenesIeHo.

HYMepa]_II/Iﬂ ATOMOB 3aMCCTUTCIIA HAYUHACTCA C aTOMaA, Onmkaiinmero K AAPY Uin
rpynmne, kK KOTOpOl NPUCOEANHEH 3aMECTUTENb.

Hanpumep, TepMuH «3-KapOOKCHIPONUIbHAS TpyINNma» MpeacTaBisieT coOoi

CIIEAVIOI NI 3aMECTUTEb:
1 3

OH
*/\2/\”/

O

rae kKapOOKCH-Ipynmna NpUCOCIHHEHA K TPEThEMY aTOMY yriepoaa MpPOMUIbHON
rpynnel. Tepmunbl  «l-MeTunnmponunpHas»,  «2,2-TUMETHWINPONUIIBHAS»  WUIHU

KIUKJIOMPONUIMETHIbHAS» TPYNIa MPEACTABISAIOT COOON CIEeAYIOLINE TPYIIITBI:

CH, 1 8
2 _CH, *
~ CH3 */Y %
2 3 H,C CH,

3Be37049Ka MOXKET OBITh UCIOJBb30BaHa B noadopmynax ans 0003HaYEHUs CBS3H,
KOTOpasi CBsI3aHa C OCHOBHOM MOJIEKYJIOM, KaK ONPEaesIeHO.

Tepmun «Ci.q-ankuiy, rae n npeacTapisieT coOoii 1enoe Yucio, BeidpanHoe u3 2, 3, 4,
5 nnu 6, npeanouTuTenbHO 4 WK 6, 1MOO OTAEIBHO, TUOO B COYETAHUH C APYTUM
paguKaJoM O3HAYaeT allUKJIUYECKUM, HACBIIIEHHbIN, PA3BETBICHHbIN WU JTUHEHHbIN
yraeBOAOpOAHBIN pagukan ¢ oT 1 1o n atromoB C. Hanpumep, tepmun C.s-ankun
BKJIIOUaeT B ceds paaukansl H3C-, H;C-CH,-, H;C-CH,-CH;-, H3;C-CH(CHj3)-,
H;C-CH,-CH,-CH,-, H;C-CH,-CH(CHj3)-, H;C-CH(CH3)-CH;-, H;C-C(CHs);-,
H;C-CH,-CH,-CH,-CH,-, H;C-CH,-CH,-CH(CHj3)-, H;C-CH,-CH(CHj3)-CH;-,
H3;C-CH(CH3)-CH,-CH,-, H3C-CH,-C(CH3),-, H3C-C(CHj3),-CH>-,
H3;C-CH(CH3)-CH(CH3)- u H3C-CH,-CH(CH,CHj3)-.

Tepmun «pTop», 10O6aBIEHHBIN K IPYNIE KAIKUAIY, KAIKUICH» HIH
CIUKJIOATKHI» (HACHIIIEHHOW MJIM HEHACHILIEHHOW), 03HAYaeT TAaKyl0 TPYIIYy ajKuia
UM LUKJI0AJKUIa, B KOTOPOH OJMH UJIM HECKOJBKO aTOMOB BOAOPOJAA 3aMEHEHbI
atomoM (ropa. IIpumepsl BkarouaroT B cedsi, HO He orpannunBatorcs: H,FC-, HF,C- u
F;C-.

TepMuH peHUT OTHOCUTCS K paJUKally CIEAYIOLIEro KOJblia
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TepmuH THOGEHMI OTHOCHTCS K paANKaJy CIEOYIOMEero Koibla

/|

S

Tepmun 6eH30THO(EHUT OTHOCUTCS K paguKaay CIEAYIOIEero KOoJbla

/

S

TepmuH 6eH30ypaHII OTHOCUTCS K paguKally CIEAYIOLIEero Koibla

O

\

Tepmun ¢pypo[2,3-d|nupunasuHOMI OTHOCUTCS K paguKally CIEAYIOUIEro KOJblla

0]

/ NH
AL

N

TepMI/IH TETPA30J OTHOCUTCA K paguKaly CICAYHOIEro KojJblua

'S
N—

Hcnone3yemMblii B HAcTOALIEH 3asBKE TEPMHUH «3aMELIEHHBIN» O3HA4YAET, 4YTO
mo0oil onuH Wiu OoJbliee KOJHMYECTBO aTOMOB BOIOPOJAa B ODO3HAYEHHOM aTOMeE
3aMeIleHbl aTOMOM, BBIOPAHHBIM U3 YKAa3aHHOW TPYNNbL, TPH YCIOBHUH, HYTO
HOpMajbHasl BAJEHTHOCTb OOO3HAYEHHOTO aTOMa HE MPEBBIIIEHA, W YTO 3aMEIIeHHE
NPUBOJIUT K CTAOUIIBHOMY COEIMHEHHUIO.

Ecnmu koHKpeTHO He yKa3aHO, TO B OINHCAaHWUM U TnpujaraemMoil Qopmyie
n3o0peTeHus, TpUBEAEHHAs XHUMHUYecKas (opMylia HMJIM Ha3BaHUE JIOJIKHBI

OXBaThbiBaThb TAayYTOMEPbI U BCE CTECPCO-, ONTHYCCKHUE H TCOMCTPUYUYCCKUE HU3OMEPHI
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(Hanmpumep, SHaAHTHOMEpBHI, Auactepeomepnl, E/Z-u3omepsl U T.A.) U UX paleMarsl, a
TaK)X€ HUX CMECH B pAa3JUYHBIX MPONOPUHUAX OTHAENbHbIX 3HAHTHOMEPOB, CMECH
IUacCTEPEOMEPOB MJIM CMECU JIOOBIX M3 BhIIIEYKa3aHHbIX (OpM, rae Takue U3oMepsl U
SHAHTUOMEpPBI CYIIECTBYIOT, a TaK)ke COJH, BKJIO4Yasd HX (¢PapMaLeBTUUECKH
IpUeMJIeMble COJM M HUX COJbBaThHl, Takue Kak, HaIpuMep, TUAPAThl, BKJIOYas
COJIbBATHI CBOOOAHBIX COCJUHEHHI MU COJbBATHI COJU COEUHEHHUS.

Kak mpaBuio, MpakKTUYECKH YHUCTHIE CTEPEOU3OMEpPbl MOTYT OBITh IMOJY4YEHBbI B
COOTBETCTBUHU C MPUHLHUNAMHU CUHTE3a, M3BECTHBIMU CIIEIHAJIUCTY B JaHHOW 00JacTH,
HampuMep, pasfeleHueM COOTBETCTBYIOIIMX CMeCeH, MCIONb3ysS CTEePEeOXMMHYECKH
YUCTBIE UCXOIHBbIE BEIIECTBA U/HIIM MyTEM CTEPEOCENIEKTHBHOrO CUHTe3a. M3 ypoBHs
TEXHUKH W3BECTHO, KaK MOJYUYHTh ONTHYECKU AKTHUBHBIE (OPMBI, HAPUMEDP, MYyTEM
paszmeneHus paneMU4YecKux (GopM UM TMyTeM CHHTE3a, HANpPUMEpP, HCXOAs H3
ONTHYECKH AKTUBHBIX HMCXOAHBIX BEINECTB H/UJIU C HCIOJb30BAHHEM XHPAJIbHBIX
peareHTos.

DHAHTHOMEPHO YHUCTBIE COCIMHEHHS B COOTBETCTBHM C  HACTOSILIUM
N300peTeHneM UIU TPOMEXKYTOUYHBbIE COEAMHEHHS MOTyT OBbITh  IOJYyYEeHBI
NOCPEACTBOM ACHMMETPUYHOIO CHHTE3a, HampuMep, MyTeM T[OJy4YeHHs W
NOCJEAYIOEr0 pa3ieeHuss COOTBETCTBYIOIINX AUACTEPEOMEPHBIX COEAUHEHUN HUIIH
IPOMEXYTOYHBIX COEIMHEHUH, KOTOpble MOryT OBITh pa3AeleHbl H3BECTHBIMU
cnocobamu (Hanmpumep, XpoMarorpadU4ecKUM pasjeeHueM WIN KpUCTauIn3aiueil)
W/WJU TTyTeM UCIONIb30BAHUS XHPAJIbHBIX PEArCHTOB, TAKUX KaK XUPAJIbHBIE HCXOIHbIE
BELIECTBA, XUPAJIbHbIE KATAIU3ATOPHI UM XUPATbHbIE BCIIOMOTaTEIbHBIEC BEIIECTBA.

Kpome Toro, cmeuwasucty B JaHHOW o0O0JIACTH H3BECTHO, KakK IMOJYYHUThb
SHAHTUOMEPHO YHCTBHIE COEIMHEHHS M3 COOTBETCTBYIOIIUX pPALEMUYECKUX CMeCeH,
HarpuMmep, TOyTeM  XPOMaTorpapuyueckoro  pasfeleHHus]  COOTBETCTBYIOLIUX
paleMHYecKUX cMecell Ha XHUPAJbHBIX HEMOABM)KHBIX (pa3ax; WJIM MyTEeM pa3AeseHHs
paleMHu4YecKkoil cMecH C HCHOJB30BAHHEM MOAXOJAMIEr0 pa3AeNsIloLIero areHTa,
HampuMmep, NOCPeACTBOM 00pa3oBaHHS AUACTEPEOMEPHONH CONH pPaleMHYECKOro
COEIMHEHUsI C ONTHYECKHU aKTUBHBIMU KHUCJIOTAMHU HIJIM OCHOBAHMSIMH, MOCIEIYIOIINM
pasneneHneM cojeil U BICBOOOXKIEHHEM JKEJIaeMOT0 COeINHEHUSI U3 COJIM;, WU IIyTeM
IepUBATU3ALMN  COOTBETCTBYIOLIUX  PALEMHUYECKUX  COCOMHEHHH  ONTHYECKH
AKTUBHBIMH  XHPAJbHBIMHU BCIIOMOTATE€JIbHBIMH pPEAareHTaMH C  IOCJIEAYIOLIUM
paszeneHueM AUACTEPEOMEPOB U yAAJE€HHEM XHUPaJbHON BCIOMOTaTeNbHON TI'PYIIIHI,

WIM  TyTeM  KUHETHYeCKOro  pasjejeHus  pauemMara (Hampumep, IyTeM
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(epMEHTaTHBHOrO  pa3[eNieHUsI), DHAHTHOCEJEKTUBHOW KpUCTAIIU3AaLUed  H3
KOHIJIOMEpaTa 3HaHTI/IOMOp(1)HbIX KPUCTAJUJIOB B MOAXOAAIUX YCJIOBHUAX, HUJIHU NYTEM
(ppakuMOHHON) KPUCTANIM3ALUUU M3 MOAXOMSINEr0 pPacTBOPUTENS B INPHUCYTCTBUHU
ONTHYECKH aKTUBHOI'O XHPAJbHOIO BCIIOMOTaTEIbHOTO BELIECTBA.

®pasza «hapMaLeBTHYECKH MPUEMIIEMbIN» HCIOJb30BaHA B HACTOSIIEH 3asiBKe
st 0003HAUEHUsT TeX COENMHEHHH, MaTepHaloB, KOMIO3ULUI W/UIU AO3UPOBAHHBIX
dbopM, KOTOpbIE, B paMKax 3APaBOr0 MEIULMHCKOrO 3aKJIOYEHUS, MOAXONAT IJis
HUCIIOJIB30BAHUA B KOHTAKTEC C TKAHSIMU HIOHeﬁ U JKUBOTHBIX 663 qpesMepHoﬁ
TOKCUYHOCTH, Pa3gpa’k€HHs, aJUIEPrHYeCKOll peakuuu W JPYTrUxX MOpodjieM WIH
OCJIO)KHEHUH M COU3MEPHUMBI C Pa3yMHBIM COOTHOLIEHHUEM MOJIb3a/PHUCK.

Hcnonb3yemMoe B HAcTOsIIel 3asBKe MOHITHE «(papMaleBTUYECKU MpUeMIIeMast
COJib» OTHOCUTCHA K MNPOU3BOJHBIM OINMHUCAHHBIX COGI[PIHGHI/Iﬁ, B KOTOPBIX HCXOOHOC
coenrHeHUe 00pa3yeT COJib HJIM KOMILIEKC ¢ KUCJIOTOMH MM OCHOBAHHEM.

[Ipumepbl KUCJIOT, oOpasywmux (apManeBTUYECKH MPUEMIEMYI COJb C
UCXOIHBIM COEOUHEHHEM, COJep)KallUM OCHOBHYIK TpPYIIYy, BKIKYAKOT B celds
MUHEpaJbHbIE WU OPTaHUYECKHE KHCJIOTHI, Takue Kak OeH30JCYIb(pOHOBASI KHCIOTA,
OeH30iiHast KHCIIOTa, JUMOHHAas KHUCJIOTAa, 3TaHCylbpoHOBas KHcCioTa, (pymapoBas
KHMCJIOTa, TeHTH3UHOBAsl KUCJIOTAa, OPOMUCTOBOJOPOIHAS KHCJIOTA, COJIIHAS KHUCIOTA,
MaJIeMHOBAasI KUCJIOTA, sI0I0OYHAs KUCI0Ta, MAJOHOBAsA KUCJIOTA, MUHAANbHAs KUCJIOTA,
MeTaHCyab(GOoHOBasE KuciaoTa, 4-MeTuaOeH30/iCyNbpOHOBas KucaoTa, QochopHas
KHCJIOTA, CAJULMJIOBAs KHUCJIOTA, SHTAapHas KHUCJIOTA, CEepHas KUCJIOTAa W BUHHAs
KHCJIOTA.

IIpumMepsl  KAaTHOHOB W  OCHOBaHWH, oOpasywmux (papManeBTHYECKH
NPUEMJIEMYIO COJIb C MCXOAHBIM COEIUHEHHEM, COAEPIKAIUM KHCJIOTHBIH (hparMeHT,
BKJrOuaroT B cebs Na™, K, Ca2+, Mg2+, NH,", L-aprunun, 2,2’ -umunoducstanon, L-
JIU3UH, N-metun-D-rnrokaMuH 58071 TPUC(TUAPOCKUMETHII )-aMHHOMETAH.
cDapMaL[eBTI/ILIeCKI/I NpUEMIIEMBIC COJIM B COOTBETCTBHU C HACTOAIIHUM I/1306peTCHI/IeM
MOXHO CHUHTEC3HUPOBATH U3 UCXOAHOIO COCAUHCHUSA, KOTOPOE COACPIKUT OCHOBHOU UJIU
KHCJIOTHBIN (parMeHT, OOBIMHBIMH XHUMHUYECKMMH crocobamu. Kak mpaBuio, Ttakue
COJin MOTYT 6I:>ITI> MOJIYYCHBI BSaI/IMOI[efICTBI/IeM CBO6OI[HI:>IX KHCJIOTHBIX HIJIU
OCHOBHBIX (I)OpM OTHUX COGI[I/IHGHI/Iﬁ C AOOCTAaTOYHBIM KOJHUYECTBOM MNOAXOOALICIO
OCHOBaHUsA WKW KHCJIOTbBI B BOAC HJIU B OPraHUYCCKOM pa36aBI/ITene, TaKOM Kak

npocToil 3Qup, 3TUNTALETAT, 3TAHOJI, U30NPOMNAHOJ UIH ALETOHUTPUII, UJIU UX CMECH.
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Conm npyrux KHUCJIOT, KpPOME TMPUBEICHHBIX BbBINIE, KOTOpbIe, HaNpUMEp,
MPUMEHHUMBI JJIs1 OYUCTKHU UJIU BBIIEJIEHHUS CONUHEHUN B COOTBETCTBUU C HACTOSAIIUM
nzobpereHueM (Hampumep, TPUPTOPALETATHBIX COJIeH), TakKe SBISIOTCS YacCThIO
HACTOSLIEro N300peTeHHUs!.

BUOJIOTUYECKHWE AHAJIM3bI

Ounenka akrusHoctu TRPA1

Awnanus A: agaaus TRPA1

AKTHUBHOCTh COEIMHEHHH B COOTBETCTBUH C HU300pPETEHHEM  MOXKHO
MPOJIEMOHCTPUPOBATH C MOMOUIBIO Clieayromero ananusa kjnerok 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 IJIsl ornpenesneHus 3QpQPeKTUBHOCTH U AeHCTBEHHOCTH COEIMHEHHS.
AKTHUBHOCTH COEJUHEHUH ONpenessJd NMyTeM H3MEpPEHHs BIUSHUS COCNMHCHHH Ha
BHYTPHUKJIETOYHYIO KOHIIEHTPAIUIO KalblUs, HHAYHUPOBaHHYK aroHmsmom AITC
(anmunusoruonnanat) B cucreme FLIPRtetra (Molecular Devices).

Knerounas kyapTypa:

KneTku monydanu B BU€ 3aMOPOKEHHBIX KJIETOK B KPUONPOOUPKAX U XPAaHUIH
1o ucnoab3zoBanus npu -150 °C.

Knerxu BplpamuBanu B KyJabTypanbHoil cpene (cpexa MEM/EBSS ¢ 10 % FCS u
0,4 mr/mn reHerunHa). BaxHo, 4ToObI MIOTHOCTH He mpeBbimana 90 % cnusuus. s
nepeceBa KIJIETKM OTCOEAMHSIM OT KoiaO Versene. 3a AeHb 10 aHAIW3a KIETKH
OTHENSUTH, ABaxkabl nmpombiBaiu cpenoit (cpemna MEM/EBSS ¢ 10% FCS) u 20000
KJIETOK B 20 MKJI/JTYHKY BBICEBAJU B OHMOMOKpPBIThIE MOJU-D-nu3uHom 384-n1yHOUHBIE
IUTaHIEeThl (4epHble, C MpO3padyHbIM JOHOM, KaT. 356697) or Corning. IlnaHmers
uHKyOupoBanu B TeueHue 24 uacos npu 37 °C/5 % CO, mepen MCHONb30BaHHEM B
aHaJluse.

IlonyyeHue coefUHEHUS

TecTtupyemsbie coenurenus pactopsian B 100 % IMCO B konuentpanuu 10 MM
u Ha mnepBoil cramuu pasdasmsnu B AMCO no koHueHTpauuu 5 MM, mocie 4Yero
CIeNOoBaJM CTaauu mociuenosBarenpHoro passpeaenus B 100 % JAMCO. Kospduumnent
pazbaBleHUsT H KOJMYECTBO CTagui pa3OaBleHHs MOTYT BapbUPOBATHCA B
3aBHUCUMOCTH OT nmoTpeOHocTel. OOBIMHO rOTOBUIN 8 Pa3JIMYHBIX KOHLUEHTpALUH MpuU

pasBeneHuu 1:5, panpHelmue mnpoMexyTouHble paseneHus (1:20) BemecTs
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nposonunau ¢ Oydpepom HBSS/HEPES (1xHEPES, kar. 14065 or Gibco, 20 MM
HEPES, kar. 83264 ot SIGMA, 0,1 % BSA kart. 11926 ot Invitrogen, pH 7,4.

Ananus FLIPR:

B nenp aHanu3za kieTku 3 pa3za IpOMBIBAJIM C TOMOLIbI0 Oydepa s aHanu3a,
nocJjie IPOMBIBKH B JIYyHKax ocTaBanoch 20 Mk Oydepa. K kiaeTtkam nobasnsnu 10 Mkn
3arpy3o4Horo 0ydepa u3z Habopa Cab (kar. R8191 MolecularDevices) B
HBSS/HEPES, u nnanmeTs HHKyOUPOBAIH OA KPBIMKOH B TedyeHue 120 MUHYT mpH
37 °C/5 % CO;. B nyHku ocTopoxkHO nodasnsiau 10 MK COeIUHEHUS] UJIH KOHTPOJIEH
B Oypepe HBSS/HEPES/S % JIMCO u3 nnanHmeTa I TPOMEKYTOYHOTO Pa3BEICHUS.
JroMuHecHeHI IO (YKa3bIBAIOIIYIO HA MPUTOK MJIM BBICBOOOKIEHUE KAJIBbIIHUS )
cunthiBayiu Ha ycTpoiictee FLIPRtetra B Teuenne 10 MUHYT AJI1 MOHUTOPUHTA
3¢ exToB, BEI3BIBAEMBIX COeUHEHUEM (HampuMmep, aroan3ma). Hakonern, B TyHKH
nobasnsn 10 mxn aronucra AITC 50 mxM, pacTtBopeHHoOro B Oydepe
HBSS/HEPES/0,05 % AMCO (xoneuyHast koHIeHTpanus 10 MkM), ¢ mocieayromum
JNOMOJHUTENbHBIM cuuThbiBaHUEM Ha ycTpoicTee FLIPRtetra B Teuenue 10 MunyT.
IMnomans nox kpusoii curnana (AUC) nmocne nodasnenust AITC ucnonb3oanu ais
pacueroB IC50/ % uHrubuposanus.

OueHka TaHHBIX U pacyer:

Kaxaplli MUKPOTUTPALMOHHBIM IUJIAHIIET JJis aHajlu3a COAepiKal JYHKH C
KOHTPOJbHBIMHU JieKapcTBeHHbIMH ocHoBaMu (1 % JMCO) BMecTO COeqUHEHHUs B
KadyecTBe KOHTpojsa ais unayuuposaHHod AITC momunecuenuuun (100 % CTL;
BBICOKHME KOHTPOJIM) U JIYHKH C KOHTPOJIbHBIMH JIEKapCTBEHHBIMH OCHOBaMH 0e3 AITC
B KadeCcTBe KOHTpOJs Hecneuudpuueckux wuzMeHenmit momunecueHuuu (0 % CTL;
HU3KUI KOHTPOJIb).

AHanu3 JAaHHBIX OBLI BBIMOJHEH MyTEM pacyeTa IJIOINAaau MO KPUBOH CHUrHala
OTHENbHBIX JYHOK. Ha OCHOBE 3TUX 3HAYCHHH BBIUYUCIISIIN MPOLEHTHOE 3HAYEHHE IS
U3MEepEeHHUs KOHIEHTPAIUU KaXJ0r0 BEIIECTBA (AUC(obpaszen) -
AUC(au3kuin))*100/(AUC(Bricokuii) - AUC(HU3KUIT) c HCTIOJIb30BAaHUEM
nporpaMmMHoro obecneuenusi Megal.ab (cobGctBeHHOU pa3paborku). 3HaueHnust [C50
paccuuThIBald U3 % KOHTPOJBHBIX 3HAUY€HUN C HMCIOJb30BAHHEM IPOTPAMMHOTO
obecnieuenuss Megal.ab. Pacuer: [y=(a-d)/(1+(x/c)"b)+d], a = Hu3kOe 3HaueHue, d =

BBICOKOE 3HaueHue, Xx = KoHI M; ¢=IC50 M; b = Bo3Bbimenne; y = % KOHTPOJIb.
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Tabnuua 1: buojiornyeckue qaHHbIE IJII COEAUHEHUN B COOTBETCTBUHU C

n3o0peTeHueM, NoJiydeHHble B AHanu3e A

IIpumep hTRPA1 ICsg
[eM]
1 24
2 10
3 10
4 10
5 11
6 13
7 20
8 21
9 23
10 23
11 26
12 29
13 49
14 12
15 18

Tabnuna 2: buosornueckue qaHHbIE AJs1 COEAMHEHHUH MPENIIEeCTBYOIIErO

5 ypoBHs TexHuKH (mpumepsl 28 1 29 B WO 2017/060488), nonyueHHble B AHanmn3e A.

IIpumep B hTRPA1 ICs
WO 2017/060488 [EM]
28 366
29 1120

Tabnuua 3: buonorundeckue faHHbIe AJIg COEAMHEHUN MPENIIECTBYIOIEro
ypoBHs TexHuku (mpumep 31 B L. Schenkel, # coaem., J. Med. Chem. 2016, 59,
2794—-2809), nonyueHHble B AHanmu3e A.

IMpumep B Med. Chem. hTRPA1 ICsg
2016, 59, 2794—2809 [HM]
31 52

10

O1leHKa MUKPOCOMAaJbHOIO KJIUPEHCA

Ananus B: MukpocoMaJabHBIHA KJIUPEHC:

MeTabonn4ecKkyo Oerpajanulo TEeCTUPYEMOro COEIUHEHUs AHAIH3UPYIOT MPH

37°C ¢ oObeauHEeHHBIMU MHUKpocoMaMmu TeueHU. KoHedHbI MHKYOALMOHHBIN 00BeM

15 100 mxn wHa momeHT BpemeHm conepxutr Oydpep TRIS ¢ pH 7,6 mpu KT (0,1 M),
xjgopux Maraus (5 MMm), MHKpocomaibHbIH Oenok (1 Mr/mn) um Tectupyemoe

COEIMHEHNE B KOHEYHOU KOHLEHTpauuu 1 MKM.
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ITocne xopoTkoro mepuona mpenasaputenbHol uHkyOanum npu 37 °C peakuuun
UHULUUPYIOT MyTeM A00aBleHUs BOCCTAHOBJEHHOW (opMbl OeTa-HUKOTHUHAMHUL
aneHuaunykieotundocpara (NADPH, 1 mMM) u 3akaHYMBAIOT NyTeM IepeHoca
aJUKBOTHI B PACTBOPHUTENb 4epe3 pa3juuHble MOMeHThl BpemeHu (0, 5, 15, 30, 60
muH). Kpome Ttoro, HeszaBucumywo ot NADPH nerpamanuio OTCI€XHUBAOT B
nHkyOaumsix 6e3 NADPH, 3aBepiieHHBIX B IOCJHEIHMH MOMEHT BpeMeHH. [%)]
OCTAaBIIETOCs UCIBITYEMOr0 COEIWHEHHUs mocje MHKybauuu HezaBucumo or NADPH
oTpaskaeTcss mapaMeTpoM  C(KOHTPOJbHOH) (MeTabonu4yeckol  CTaOUIBHOCTH).
[MoramenHbie HHKYyOaUWH ocakaarT ueHTpudyruposanuem (10000 g, S MuH).

ANUKBOTY CynepHaTaHTa aHAIU3UPYIOT ¢ momoInbio XKX-MC/MC Ha Konu4ecTBO
ucxonHoro coenunenwus. Ilepwon mnonyseiBeneHuss (t1/2 INVITRO) onpenpenstor
HAKJIOHOM TMOJyJIorapupMHUIECKOoro rpaduka 3aBUCHUMOCTH KOHLEHTPAIUHU OT
BPEMEHU.

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

CL_INTRINSIC [mka/mun/mr 6enka] = (Ln 2 / (mepuoa nonyBeIBeIeHUs [ MUH]

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

CL_INTRINSIC INVIVO [ma/mun/kr] = (CL_INTRINSIC [mMxa/mMun/mr 6enka]
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 neveHu, yenoBek: 25,7 r/Kr Macchl Teja

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

Tabnuua 4: buosoruueckue qaHHBIE AJIsI COSIMHEHHUI B COOTBETCTBUU C

nzo0pereHuem, MoJiydeHHbIe B aHaiu3e B

1 <23
2 <23
3 <23
4 <23
5 <23
6 <23
7 <23
8 <23
9 <23
10 <23
11 <23
12 <23
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13 26
14 42
15 <23
1 <23

Tabnuua 5: buonorndeckue faHHbIe AJIsI COEAMHEHUH MPENIIECTBYIOIEro

ypoBHs TexHuku (mpumepst 28 u 29 8 WO 2017/060488), nonyueHHble B aHanu3e B.

IIpumep B LM uenoseka
WO 2017/060488 [%Qh]
28 62
29 <23

Tabnuua 6: buonornueckue qaHHbIE AJIs1 COEAMHEHHUI MPENIIEeCTBYOIIErO
ypoBHs Texauku (mpumep 31 B L. Schenkel # coasgm., J. Med. Chem. 2016, 59,

2794-2809), nony4yeHHble B aHanu3e B.

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

OI1leHKa KJIUPEHCAa FeHaTOIUTOB

Ananus C: KnupeHc renaronuros

Metabonu4eckyro pAerpajaluilo TECTUPYEMOro COEJUHEHUs AaHaJIU3UPYIOT B
CYCI€H3MH TenaTouuToB. lemaTouuTsl (KPUOKOHCEPBHPOBAHHBIE) HHKYOHMPYIOT B
moaudpuuupoBanHoii mno Jynbbexkko cpene HWrna (¢ npoGaeieHuem 3,5 MKr
rmokarona/500 mu, 2,5 mr wHcyauna/500 mu u 3,75 mr/500 Ma rugpOKOpPTH30HA),
conepsxkamei 5 % unu 50 % BUIOBON CHIBOPOTKH.

ITocne 30-MuHYTHOW TpeaBapUTeNbHON MHKyOaunu B mHKyOatope (37 °C, 10 %
CO;) 5 mkn pactBopa ucnbityemMoro coeaunenusi (80 MkM; u3 2 MM B HCXOIHOM
pactBope JIMCO, pasbaBnennom 1:25 co cpenoii) nobaBisitoT B 395 MKJI CyCleH3UH
renaTouuToB (MJIOTHOCTH KJIETOK B Auana3zoHe 0,25-5 MJIH. KJIE€TOK/MJI B 3aBUCUMOCTH
OT BUIa, OOBIYHO | MIH. KJIETOK/MJI, KOHEYHas KOHLEHTPALUHs TECTUPYEMOro
coenuHeHus1 1 MkM, koHeuHas koHUeHTpauus JAMCO 0,05 %).

Knerkn wHKyOMpPYIOT B Te4YeHHE INEeCTH dYacoB (MHKyOaTtop, OpOUTaNbHBIN
metikep) u oOpasuer (25 mka) Gepyt uepes 0, 0,5, 1, 2, 4 u 6 ugacoB. OOpasmsl
NEePEHOCT B AlETOHUTPUI U OcaxaarT ueHtpudyruposanuem (5 mun). CynepHaTaHT
NEePEeHOCAT B HOBBIM 96-TyHOYHBIH NJAHIIET, BbIMAPUBAIOT B aTMocdepe a3ora u

pecyCneHaupyoT.
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CHUXeHUEe UCXOTHOrO COeAUHEHHs aHAM3UPYIOT ¢ moMombio BOXKX-MC/MC.

CLint paccuutbiBaroT cieayromum odopazom: CL INTRINSIC = noza / AUC =
(CO/CD) / (AUD + xnact/k) x 1000/60. CO: HayaipbHasi KOHLUEHTPALUS IIPH
unkyOanuu [MkM], CD: mI0THOCTD KU3HECTOCOOHBIX KJeTOK [10e6 kieTok/mi],
AUD: nnomane nox AaHHbBIMHA [MKM X 4], KJIaCT: KOHLEHTpaLUs MOCIeIHeH TOUYKU
naHHBIX [MKM], k: HaKJIOH KPUBOW JUHUM PErPECCHH IJISI POAUTEIHCKOTO CHUKEHHUS
[q.-1].

PaccunTanHHBIii BHYTPEHHUNU IE€YEHOYHBIH KJIUPEHC [N VIlFO  MOXHO
MacImTabupoOBaTh O BHYTPEHHErO MEYEHOYHOrO KJHMPEHCA in Vivo U HUCIOJb30BaTh
111 TPOTHO3MPOBAHMS TIEYEHOYHOT0 KiaupeHnca kposu in vivo (CL) ¢ ucrnonb3oBaHuem
MOJEJH Me4YeH! (MOAENb C XOPOUIUM MEPEMEIIHBAHIEM ).

CL _INTRINSIC INVIVO [ma/mun/kr] = (CL_INTRINSIC [mkn/mun/10e6
KJIETOK | X remaTouesIosipHOCTD [ 10e6 kieTOoK/T meueHu| X meUYeHOYHbIH (pakTop
[r/xr maccer Tena]) / 1000

CL [mn/mun/kr] = CL_INTRINSIC INVIVO [mn/MuH/Kr] X nedeHOYHBII
kpoBoTok [mMi/mMun/kr] / (CL_INTRINSIC INVIVO [mMa/Mus/Kr] + nedeHOYHBIH
KPOBOTOK [MJI/MUH/KT])

Qh [%] = CL [ma/mun/kr] / ne4eHOYHBINH KPOBOTOK [MJI/MUH/KT])

I'emaTouemtonsipHOCTD, yeaoBek: 120x10e6 kyieTok / r meueHu

ITeueHOYHBIH pakTOp, YeNOBEK: 25,7 I/ KT Macchl Teja

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

Tabnuua 7: buonoruueckue qaHHBIE AJIsl COENMHEHHI B COOTBETCTBHUU C

n3o0peTeHnem, nonydeHHsle B aHanuze C

ITpumep I'emaTouunTs!
yenoBeka [%Qh]
1 4
2 23
3 5
4 30
5 23
6 24
7 15
8 14
9 16
10 <4
11 8
12 16
13 22
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14

42

15

21

Tabnuua 8: buonoruueckue qaHHbIE AJs1 COEAMHEHUI MPENIIEeCTBYIOIIEro

ypoBHS TexHUKHU (npumepsl 28 u 29 B WO 2017/060488), nonyuennsie B Ananuze C.

IIpumep B I'emaTouuTs!
WO 2017/060488 | uenoseka [%Qh]
28 49
29 22

Tabnuna 9: buosoruueckue JaHHbIE AJs1 COEAMHEHHUH MPENIeCTBYOIEro
yposHs Texuuku (mpumep 31 B L. Schenkel u# coasm., J. Med. Chem. 2016, 59,
2794-2809), nonyuenHsie B AHanuze C.

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

O1leHKa IPOHUIIAEMOCTHU

Knerku Caco-2 (1 - 2 x 105 knerox/1 M’ miomani) BEICEBAIOT HA
¢unpTpyrouue BctaBku (monukapOonaraeie win [I19T-punbrper Costar Transwell,
pasmep nop 0,4 Mxm) u kynpTuBupytotr (DMEM) B Teuenue 10 - 25 nHei.

CoenuHeHHs pacTBOPSIIOT B COOTBETCTBYIOLIEM PACTBOpUTENE (HAIpUMED,
JAMCO, 1 - 20 MM maTouHBbIE pacTBOPbI). MaTOUHBIE PAaCTBOPHI pa3baBisitoT Oydepom
HTP-4 (128,13 MM NaCl, 5,36 MM KCI, 1 MM MgSO,, 1,8 MM CaCl,, 4,17 MM
NaHCOs3, 1,19 MM Na,HPO4 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, koneunbiii JIMCO <= 0,5 %). TpaHCTIOPTHBIH PacTBOP
(TL) HaHOCST HAa ANMUKAIBHYIO WU 0a301aTepaJbHYI0 TOHOPCKYIO CTOPOHY IS
u3MepeHus npoHunaeMoctu A-B unu B-A (3 noBTopeHus GuiabTpa) COOTBETCTBEHHO.
OO6pa3upl oTOMPAOT B HAYalie U B KOHLIE SKCIIEPUMEHTA Y TOHOPA U Yepe3 pa3IndHbIe
NPOMEXYTKH BPEMEHH 10 2 4acCOB, a TAKXKE Y MOJIyUYaTeNs Il H3MEPEHHs
kKoHHeHTpanuu ¢ nomoubio BOKX-MC/MC unu CUUHTHIUISILHOHHOTO CYETA.
OtoOpanHubie mist oOpasna oObeMbl MOJTyYaTeNs] 3AMEHSIIOT CBEKUM PACTBOPOM

nojy4dateiis.
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OuneHkKa CBA3BIBAHUA C OeJKaMy MJIa3Mbl

JaHHbIN MeTOn paBHOBecHOro auanusa (PJl) ucnonb3yroT s onpeneneHus
NpUOIU3UTENBHOTO PPAKIIMOHHOTO CBA3BIBAHUS i1 VilFO TECTUPYEMBIX COEAUHEHUH C
Oenkamu miasmbl. Mcnone3yroT quanusHelie ssuelikin Dianorm Teflon (mukpo 0,2).
Kaxnas kjieTka COCTOUT U3 JOHOPCKOM U aKUENTOPHOM KaMep, pa3aeseHHbIX
yJIBTPATOHKOW MONYNPOHULIAEMOII MEMOpPaHOW C TOPOTOM MOJIEKYJISIPHON Macchl 5
k/la. MaTouHbIe pacTBOPHI AJI KAXKAOTO TECTUPYEeMOro coeanHeHus rotosst B JIMCO
¢ KoHUeHTpanueit | MM u pa30aBiaAOT 10 KOHEYHOU KOHIeHTpanuu 1,0 MkM.
[Mocnenyrwomue qHaIu3Hble PACTBOPHI TOTOBAT U3 OObEAUHEHHON IMJIa3Mbl YEJIOBEKA
unu Kpbickl (¢ NaEDTA) oT OHOPOB My3KCKOTO U JKEHCKOTO ToJjia. AJTUKBOTHI mo 200
Mk quanusHoro 60ydepa (100 MM docdara kanus, pH 7,4) pacupenensitoT B
OydepHyro kaMmepy. ANUKBOTHI 10 200 MKJI THAJIM3HOTO PACTBOPA TECTUPYEMOTO
COEAMHEHUs PACIPENeNSIIOT B KaMephl st mia3Mbl. MHKyOanuio mpoBOAsT B TEUEHUE
2 yacos npu Bpawmenuu 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/Boga (80/20), 25 mxn Oydepa, 25 MK KaTHOPOBOUYHOTO
pacTBopa U 25 MKJ pacTBOpa BHYTpeHHero cranzaapra. Ilpenunuranupo 6enka
ocyuiecTBisitoT nytem nodasnenus 200 mxn ACN. AnukBoTbl o 50 Mxa 6ydepHOTO
AVaNN3aTa NePEeHOCAT B MJIAHLIETHI C TIYOOKMMU JTYHKAMH U CMELINBAIOT € 25 MKII
MyCTOM Mmya3mbl, 25 MKJ pacTBOpa BHyTpeHHero ctanaaprta u 200 mxia ACN. OOpasisl
usmepsoT B cucremax BOXX-MC/MC u ouenuBarot ¢ momombio Analyst-Software.
[TpoueHT cBs3BIBAHUS PACCYUTHIBAIOT MO popmyJie: % CBI3bIBAaHUS = (KOHIIEHTPAILHS B
miasMe — KoHueHTpauus Oydepa/koHuenTpauus B miasme 30) X 100.

O1eHKa PACTBOPUMOCTH

HacreimenHble pacTBOPBI TOTOBSAT B JYHOYHBIX MUIaHmeTax ((popMar 3aBUCHUT OT
poboTa) myreM nobaBieHHs COOTBETCTBYHOMETo oObeMa BBIOPAHHOW BOIHOU Cpembl
(o6bryHO B npmamazone 0,25 - 1,5 Mi) B KaXAyK JIYHKY, COAEPIKAINYI H3BECTHOE
KOJIMYECTBO TBEPIOTO JIEKAPCTBEHHOro BemecTsa (00pHO 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
COOTBETCTBYOIUX (PuiabTpyromux memOpan (o0bruHO puabtpoB PTFE ¢ pasmepom

nop 0,45 mMxm). AGcopOuuto GpuabTpoM H30€rarT, yaaiss NepBble HECKOIBKO Kalleb
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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 coenuHeHue BBOAST JUOO BHYTPUBEHHO, JUOO MepOpalbHO
COOTBETCTBYIOIIUM TeCcTHUpyeMbiM Bupam. OOpasipl KpoBH OepyT B HECKOJBKO
MOMEHTOB BpPEMEHHU TOCJie HAaHECEHUS TEeCTUPYEeMOro COeauHeHus, oO0padaThIBAIOT
AHTUKOAryJSTHTOM U HEHTPUPYTUPYIOT.

KoHueHTpanuo aHAaJIUTOB - BBEAEHHOrO COEIWHEHUs W/uiu MeTabOJNHUTOB -
KOJIMYECTBEHHO OmpenensitoT B obpasuax miazmbl. @K mapameTpsl pacCYUTHIBAIOT C
HUCTIONIb30BaHNEM HekoMmapTMeHTHbIX MeTon0B. AUC u Cmax HOpMUPOBaHBI HA 103y
1 MKMOJIB/KT.

Ouenka MetaboaM3Ma B reNaTOLUMTAX YeJOBEKaA N Vitro

Mertabonnueckuit yTh TECTUPYEMOTO COEUHEHUS UCCIENYIOT c
UCMOJNIb30BAHUEM IEPBUYHBIX TIeNaTOLUTOB 4YenoBeka B cycneHsuu. Ilocne
BOCCTAHOBJIEHUSI IIOCJIE KPHUOKOHCEPBALIMM TeMaTOLUTHl YeJOBeKa HHKYOHpPYIOT B
monudumnuposanHoit nmo Jlynbbekko cpeme Wrna, comepskameir 5 % uyenoBedeckoi
CBIBOPOTKH W JOMOJHEHHOH 3,5 Mkr riarokaroHa/500 mia, 2,5 mr uncynaura/500 M u
3,75 mr/500 mia rugpOKOpPTHU30HA.

ITocne 30-MuHYTHOH NpeABapUTENbHONW HWHKyOaumum B UHKyOaTope 1
kiaetouHblx  Kyabtyp (37 °C, 10 % CO;) pacTtBop 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, HAaONIOMaEeMON ¢ TEPBUYHBIMU TE€MNATOLUUTAMH 4YEJIOBEKa),
KOHEYHOW KOHLEHTpauuu TecTupyemoro coeamHeHus 10 MxkM u  KOHeYHOHU
koHueHtpauuu JIMCO 0,05 %.

KneTrkn MHKYOMpPYIOT B TeUEHHE WIECTH 4YacOB B HMHKyOaTtope IJisi KIETOYHBIX
KyJbTYp Ha TOPU3OHTAJIBHOM ILIelKepe, U o0pa3mbl YOAISIOT U3 MHKyOauwu yepes 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 OMOAHANIM3OM C IMOMOINBI JKUIKOCTHOW Xpomarorpaduu-
MacC-CIEKTPOMETPHH BBICOKOT'O pa3pelleHus s UASHTHU(PUKAIUU MPEAroaraeMbIxX

MeTabO0JIUTOB.
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CTpyKTypBI ONpeaeIeHbl OPUEHTUPOBOYHO Ha OCHOBE JAHHBIX MPEeoOpa3OBaHUs
®dypre-MS". MeTabonuTsl NPEACTABIEHBI B BUIE MPOLEHTHOTO COAEP KAHUS
UCXOAHOI'0 BEIeCTBAa NPU MHKYOAMH renaToUTOB YeJIOBEKA C MOPOrOBBIM
3HaueHueM 2 4 %.

CIIOCOb JIEYEHUA

Hactosimee wu3o0OpereHue OTHOCUTCS K COeAMHEeHHsSIM ob0mel ¢opmynsr 1,
KOTOpble MPUMEHHMBbI IJIsi NPOPUIAKTUKUA W/ UM JedeHus 3a0ojeBaHUs W/WIH
COCTOSIHUS, CBSI3aHHOTO ¢ akTUBHOCTBIO TRPA1 uim monynupyeMoro ew, BKIKOUas,
HO HE OTPAHUYUBASACH 3TUM, JIe4YeHHUE U/WiIu npoduaakTuky GuOpO3HBIX 3a00IeBaHUM,
BOCMAJIUTENbHBIX M HMMYHOPETrYJSATOPHBIX HAapyUIEHWH, pPEeCHUpaTOPHbIX WU
KETYyIOYHO-KHINEUHBbIX  3a00jeBaHMil  WMOM  HEAYroB,  O(TaIbMOJOTHYECKHUX
3a00NeBaHUN, BOCHMAJUTENbHBIX 3a00J€BaHWI CYCTaBOB M  BOCHAJUTEJNbHBIX
3a00NeBaHUN HOCOTJIOTKH, TIJIa3 M KOXH, a Takke OOJNM U HEBPOJOTHYECKUX
paccTpOWCTB. YKa3aHHbIe HapylIeHWs, 3a00JieBaHUS W HENYTH BKJIKYAKT B cebs
KalleJb, UAUOMATHYECKUN JerouHblii ¢udpo3, Apyrue JerouyHble UHTEPCTULHAIbHBIE
3aboneBanus u npyrue GuOpo3HbIe, ACTMATHYECKIE HIIU ajuieprudeckue 3aboieBaHus,
503UHOQMIbHbIE 3a00J€BaHUS, XPOHUUYECKYI OOCTPYKTUBHYK OOJE€3Hb IJIETKHUX, a
TaK)X€ BOCHNAJHUTENbHbIE M HMMYHOPEryJsTOPHbIE HapyLIEHUs, TaKkue Kak
pPEeBMATOUIIHBIH apTPUT U aTEPOCKIEpPO3, a Takxke OOJb U HEBPOJOTHYECKHUE
paccTpoiicTBa, Takue Kak ocTpasi 00ib, Xxupyprudyeckas 00jb, XpoHHUecKas OO0Jb U
Aernpeccus U paccTpOMCTBa MOYEBOTO MY3bIpPS.

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

(1) Kams, Takoro Kak XpOHUYECKUM UIUOTIATHYECKHUI Kallelb HIu
XPOHUYECKUH pedpakTepHBIH Kaleilb, Kalelb, CBsi3aHHbIA ¢ actMol, XOBJI u pakom
JIETKHUX, MOCTBUPYCHON MH(pEKINEH U UAUONATHIECKUM JIETOYHBIM GHUOPO30OM H
APYTUMH JIETOYHBIMH UHTEPCTULHAIBHBIMU 3a00JI€BAHUSIMH.

(2) Jlerounbix (GubOpo3HBIX 3a00JEBaHUN, TaKUX KaK IMHEBMOHHUT WIJIH
UHTEPCTULHAIbHBIA MMHEBMOHHUT, CBS3aHHBIE C KOJUIAT€HO30M, HAampuMep, KpacHas
BOJYaHKA, CHCTEMHAs CKJIEPONEPMHsS, pPEBMATOMAHBIN apTPHUT, TOJUMHUO3ZUT W
IEPMAaTOMHU3UT, HANONATHUYECKHUE WHTEPCTHLHANbHbIE IHEBMOHHHU, TaKHe Kak
unuonarndeckui puodpos nerkmx (MDJ), Hecnmeuuduueckas HHTEPCTULHATIbHAS
MHEBMOHHUSI, HHTEPCTUI[HAIbHOE 3a00JI€eBaHUE JIETKHX, CBSI3aHHOE C PECIHPATOPHBIM
OpOHXHMOJMTOM, JAECKBAMaTHUBHAs WHTEPCTHIMANbHAS ITHEBMOHHUS, KPHUITOT€HHAs

OopraHu3yromias ITHCBMOHHUHA, ocCTpas HUHTCPpCTULHAJIbHAA IITHEBMOHUA u
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auM$ounTapHasi HHTEPCTUIIUAIbHAS THEBMOHUS, JINMAHTHOJIEHOMIOMATO3, JIETOYHBIH
AJIbBEOJIIPHBI TMPOTEUHO3, THCTUOLUMTO3 M3 KJIETOK JlaHrepranca, mnJjeBpaJibHbIN
NMapeHXUMaTO3HbIM  (QuOpossmacTo3, UHTEpCTHIMANbHBIE 3a00JieBaHUS  JIETKUX
U3BECTHON OTHOJIOTHH, TaKue KaKk HMHTEePCTULHAJIbHBIH THEBMOHHUT B pe3yJibTaTe
npodecCHoHaNbHBIX BO3ACHCTBUN, TAaKMX Kak ac0ecTo3, CHIIMKO3, JIETKHE IIaXTepoB
(yronbHas mbUIb), Jerkue ¢pepMepoB (CEHO U MJECeHb), JeTKHue JrduTeneil ronyodei
(nTun) unu apyrue npodeccruoHaibHble JeTyune (akTophl, TAKHE KaK MeTaJTHYeCcKast
NbUIb WMJIM MHKOOAKTEpHH, WM B pe3yJbTaTe JEYEHHs, TAKOro Kak oOiyudeHwue,
METOTpPEKCaT, aMHOAApPOH, HUTPOPYPAHTOWH HJIM XUMHOTEpaleBTUYECKHUE CPENCTBa,
WIM TPH TpPaHyJeMaTO3HON OOJie3HH, TaKOW Kak TPaHyJIeMaTo3 C IOJHUAHTUTOM,
cunnpom Yapra-Ctpocca, CapKOU03, THUINEPUYBCTBUTEIbHBIH MHEBMOHHT HWIIH
UHTEPCTULHANBHBIA MMHEBMOHUT pAa3JUYHOrO TeHe3a, Hampumep, aclIupamus,
BIbIXaHWE  TOKCHUYHBIX Tra30B, [MapoB, OpPOHXUT WJIU THEBMOHHT  WIJHU
MHTEPCTULHAJbHBIM MHEBMOHUT, BbI3BAHHBIM CEPAEYHOW HEAOCTATOYHOCTBHIO,
peHTreH, Jyd4eBas Tepamus, XHUMUOTepamnus, Oone3Hp beka wIm Ccapkoumos,
rpaHyJjieMaTo3, KUCTO3HbIH (Gubpo3 wunm MykKoBUCHUIO3 uiaW Aepuuut anbda-1-
AHTUTPHUIICHHA.

(3) Apyrux ¢ubpo3Hbix 3a007€BaHNN, TAKUX KaK MOCTOBUAHBIN (pubOpo3 neueny,
nuppo3 rmnedeHu, HeankoroibHbl crearorenatut (HACI), ¢ubpo3 mnpencepnuii,
SHIAOMHUOKApIUANBbHBIH (GuOpo3, mnepeHeCEHHbIH HHPAPKT MHUOKapAa, TIHAIbHBINA
pyOen, apTepuanbHas KECTKOCTb, apTpodubpo3, koHTpakTypa HromouTpeHa, Keaous,
CKJIEPOMEePMHUsI/CUCTEMHBIN  CKJIepO3, MeAMacCTHHANIbHBIN (Gudpo3, Mueaopudpos,
O6onesnp IlelipoHu, HePpOreHHbIH CHCTEMHBIH (GUOPO3, peTpoNepUTOHEATbHBIN
¢ubpo3, anre3uBHbIN KAMCYJIHUT.

(4) BocmanuTenbHBIX, AayTOMMMYHHBIX WJIH aJUIepTHYECKuX 3a00JieBaHUNU U
COCTOSIHMH, TaKUX KaK aJUIepTUYeCKUN WJIH HEaJJIePTHYECKUH PUHUT WM CUHYCHT,
XPOHUYECKUH CUHYCUT WJIM PUHUT, TOJUMO3 HOCA, XPOHUYECKHH PUHOCHHYCHT,
OCTPBI PUHOCHHYCHUT, aCTMa, JAETCKas acTMa, aJyIeprudyeckKuii OpOHXUT, aJlbBEOJIHT,
TUMIEPPEAKTUBHOCTh  JBIXaTEJbHBIX  MyTeH,  aJNIepTUYeCKUuil  KOHBIOHKTUBUT,
OpOHXO3KTa3bl, PECIMUPATOPHBIA IUCTPECC-CUHIAPOM B3POCIBIX, OPOHXHUAJIbHBIA H
JErOYHBbIN OTEK, OPOHXUT WMJIM NMHEBMOHHUT, 303MHOQUIBHBIA LEJIIOJUT (HampuMmep,
cuapoM VYajica), 303uHO(uUNbHAsS MHeBMOHUs (Hampumep, cuHapom Jleddrepa,
XpPOHHUYECKasi 303MHOQWIbHAS THEBMOHUS), 503UHOMUIbHBIN (acuuutr (Hampumep,

CUHAPOM [Mlynpmana), TUNIEPYYBCTBUTEIBHOCTD 3aMEJIEHHOTO THUIA,
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HeaJljlepruyeckasl acrma;, OpOHXOCIa3M, BBI3BAHHBbIH (PuU3NMUEeCKON HArpy3Koii,
XpoHH4eckass oOcTpyktuBHas Oone3nb Jerkux (XOBJI), ocTpeiii OpoHXHT,
XPOHUYECKUH OpOHXUT, Kalleilb, 3M(puzeMa JEerkux;, CUCTeMHas aHapHIAKCHS WIH
peakUu THUINepYyBCTBUTEIbHOCTH, JIeKapCTBEHHas ajuleprus (Hampumep, Ha
NEeHULMJIINH, 1e(}aJoCIOpuH), CHHAPOM 303UHO(DHINN-MHAITHHA BCIEICTBUE MpHEMa
BHYTpPB 3arpsi3HEHHOTI'0 TPUNTO(AHA, AJUIEPTUH HA YKYChl HACEKOMBIX, ayTOUMMYHHBIX
3a00NeBaHUN, TaKUX KaK pPEBMATOUIHBIA apTpuT, Ooje3Hb [peiiBca, CcUHIpPOM
Illerpena, mncopuaTU4YeCKUW apTPUT, PACCESHHBIN CKJIEepO3, CUCTEMHas KpacHas
BOJYaHKA, TsKeJass MuacTeHus, uMMyHHas Tpombouutonenus (UTII B3pocnsix,
HEOHAaTaJlbHAasl TPOMOOLUTONIEHHS, neguaTpuvyeckas UTII), UMMY HHast
reMoJIuTUYecCKass aHeMus (ayTOMMMYyHHas W BbI3BaHHAas  JIEKAPCTBEHHBIMHU
cpeactBamu), Cunrzpom OIBaHca (TpoMOoOLUTapHAs W SPHUTPOLHUTAPHAST HMMYHHAas
LIUTOIEHUS), PE3yC-KOH(PIMKT HOBOPOXAEHHBIX, cuHApoM [yamacuepa (antu-I'BM
Ooyie3Hb), LEIUaKus, ayTOMMMYHHas KapAHMOMHUOMNATHS, IOHOIIECKHH naualder;
IJIOMEpPYJOHEPPUT, AayTOUMMYHHBIH THUPEOHAHUT, OoNe3Hb bexuera, OTTOpKEHUS
TpaHCIJIaHTaTa (HampuMmep, TpPU  TPAHCIUIAHTALMM), BKJIIOYAs  OTTOPXKEHHE
aJUIOTPAHCILIAHTATa UK OOJIe3Hb TPAHCIJIAHTAT MPOTHUB XO35MHA»; BOCTIAJIUTEIbHBIX
3a0oneBaHUN KMINEUYHUKA, Takux Kak Oose3Hb KpoHa W S3BEHHBIH KOJMT,
CIIOHJUJIOAPTPONATHH; CKJIEpOAEPMUs; ncopuasa (BKIIOUAs ncopuas,
onocpenoBaHHbIil T-kJeTKaMu) U BOCMAJIUTENbHBIX A€PMAaTO30B, TAKHUE KaK J€PMAaTHT,
5K3€Ma, AaTONMYECKUH  JOepMaTUT, ajJepru4ecKuil  KOHTAKTHBIM  JEepMaTHur,
KpalnuBHULIA, BACKYJIUT (mampumep, HEKPOTU3UPYIO LU, KO>KHBIH "
TUNEPYyBCTBUTEIbHBIA BACKYJHUT);, Yy3JIOBaTas J>pUTEMA; S03MHO(DUIBHBIA MHO3HMT,
503UHOQWIBHBIA (ACIHUUT, paK C JIEHKOIUTAPHOW WHPHUIbTpALUEH KOXU WIHU
opraHoB; o¢TanbMoJOTHYeCKue 3a00JIeBaHUS, TaKHe KaK BO3pacTHas AEreHeparus
KEITOro MATHA, nuabeThdueckass peTHHOMATHS M AUA0eTHYECKUN MaKyJSPHBIH OTeK,
KEepaTHur, 503UHODMITBHBIN KEepaTuT, KePaTOKOHBIOHKTUBHT, BECEHHHUI
KepPaTOKOHBIOHKTUBUT, pyOleBaHue, pyOleBaHUe IMepedHero cermeHnra, Onedapwur,
OnedapOKOHBIOHKTUBUT, OyJIJIE3HbIE PACCTPOICTBA, pyOLOBBIA MeMpUTrOnuI, MEeTaHOMAa
KOHBIOHKTHBBI, MaNUJUSIPHBIA KOHBIOHKTUBHUT, CYXOCTh IJIa3, 3MUCKIEPHT, TIIayKOMa,
IJIN03, KOJbLeBasl rpaHyiema, ofpranpmonatus ['peliBca, BHYTpHUIJIa3HAs MeEJAHOMA,
NUHTBEKYJa, TponudepaTuBHas BUTPEOPETHUHONATHS, NTEPUTHYM, CKIEPHUT, YBEHT,

OCTpPbI€ MPUCTYNBI TOAATPHI, HOAArpa UIU OCTEOAPTPHUT.
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(5) bonm, TakoW Kak XpPOHUYECKHUH wuaHOmaTHUecKuii OONEeBOH CHHIPOM,
HeBpomaTuueckass OoJib, JAU3ECTe3Us, AaJUIOAWHHUS, MUTPEeHb, 3yOHass O0oJabp U
nocJjieonepanuonHas 00Jb.

(6) denpeccuu, TpeBory, 1uabeTUYECKOW HEBPOMATUU U PACCTPOHCTB MOUYEBOTO
Ny3bIpsi, TaKUX Kak OOCTPYKLHUS BBIXOJHOTO OTBEPCTHS MOYEBOTO Iy3BIPS,
TUNEPAKTUBHBIA  MOYEBOW My3bIpb, IUCTUT, penepPy3uOHHOrO MOBPEKICHHS
MHUOKapAa UM HIIEMUYECKOTO MOBPEXKAEHHS TOJOBHOIO MO3Ta.

COOTBETCTBEHHO, HACTOsLIee H300pETEeHHE OTHOCUTCS K COEAHMHEHHUI0 O0Imei
dopmynel 1 st MpUMEHEHHS] B Ka4eCTBE JIGKAPCTBEHHOTO CPEACTBA.

Kpome Toro, Hacrosimee H300peTeHUE OTHOCHTCS K MPUMEHEHHUIO COCIMHEHHS
obmeri ¢opmynsl 1 s gedeHus wu/unu  npodUIAKTHKH 3a00NeBaHUS W/UIU
COCTOsIHMS, CBsi3aHHOTO ¢ akTuBHOCThIO TRPA1 unu moaynupyemoii ero.

Kpome Toro, Hacrosmee H300peTeHHE OTHOCUTCS K MPUMEHEHHIO COETUHEHUS
obmeii popmynbl 1 mns nedeHuss w/unu npodunaktuku GuOpo3HOro 3aboyieBaHUs,
BOCMAJUTENbHBIX M HMMYHOPETYJIATOPHBIX HApPyLIEHWH, pPECNUPATOPHBIX HIIH
KETyAOUYHO-KMINEUHBIX  3a00jMeBaHMil  WOM  HEAYroB,  O(TaIbMOJOTrHYECKUX
3a00NeBaHUN, BOCHAJHUTEIbHBIX 3a00J€BaHUNW CYCTAaBOB M  BOCHAJHTEIbHBIX
3a00eBaHUN HOCOTJIOTKH, IJla3 U KOXHU, OOJNM M HEBPOJOTHYECKUX DPACCTPONCTB.
VkazaHHble HapylleHus, 3a00JeBaHMs W HEAYTH BKJIIOYAIOT B ce0s Kallens,
UANONATUYECKUI  JIerouHbld  GuOpo3, Jpyrue JerouyHble HHTEPCTULHAIbHBIC
3aboneBanus u apyrue Gubpo3Hbie, acTMATUYECKHE WU allieprudeckue 3a0oneBaHus,
303UHOQMIbHBIE 3a00JIeBaHUS, XPOHUYECKYI OOCTPYKTHBHYH OOJie3Hb JIETKHX, a
TaK)X€ BOCHAJHMTENbHBIE M HMMYHOPETYJSTOPHBIE HapyLIEeHUs, TaKue Kak
pPEeBMATOUIHBIA apTPUT M aTEPOCKIEpPO3, a Takke OOJb W HEBPOJOTHYECKHUE
paccTpoicTBa, TakMe Kak ocTpas 00ib, XHUpypruyeckas Ooyib, XpOHUUYECKass OOJp |
Jernpeccust U pacCTPOMCTBA MOYEBOTO MY3bIPS.

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

(1) Kams, Takoro Kak XpOHUYECKUH HAUOMATHYECKUN Kalleb UITH
XPOHUYECKUH pedpakTepHBI Kallenb, Kamelnb, CBsi3aHHbIA ¢ acTMoli, XOBJI u pakom
JErKUX, MOCTBUPYCHON MHPEKIHEH U UANOMATHYECKUM JIETOUYHBIM GHOPO30OM U
APYTUMU JIETOYHBIMH HHTEPCTULHAIBHBIMU 3a00JI€BAHUSMH.

(2) Jlerounbix ¢ubOpo3HbIXx 3a0o0neBaHUi, TAaKUX KaKk I[HEBMOHUT WJIHU

I/IHTepCTHLIHaHbeIﬁ IMHEBMOHUT, CBA3aHHBIEC C KOJUJIAr€HO30M, HANPUMEpP, KpaCHasd
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BOJYaHKA, CHCTEMHAas CKJIEPOAEPMHsS, pPEBMATOMAHBIN apTPUT, TOJUMHUO3ZUT H
IEePMAaTOMHU3UT, MANONATHYECKHE WHTEPCTHIMANbHbIE IMHEBMOHHUHU, TaKHe Kak
unuonarndyeckuii puodpos nerkux (MJIP), nHecnmeuuduueckas HHTEPCTULIHAIBHAS
THEBMOHHMSI, UHTEPCTHIMAJIbHOE 3a00JIeBaHUE JIETKUX, CBSI3aHHOE C PECIUPATOPHBIM
OpOHXMONUTOM, J€CKBAMaTHBHAs MHTEPCTHLHAJIbHAsI ITHEBMOHMS, KPUITOIEHHAs
OpraHu3ymoInas  MHEBMOHHS, OCTpasi ~ MHTEPCTULHAJbHAS  THEBMOHHUS U
auM@onuTapHas UHTEPCTULHATbHAS THEBMOHUS, JUMAHTHOJIEHOMUOMATO3, JETOYHBIH
aJlbBEOJIAPHBIM MPOTEMHO3, TUCTHOLMUTO3 U3 KJIeTOK JlaHrepranca, nJjeBpajbHbIN
nmapeHXuMaTo3Hbli  (GubposnacTo3, UHTEpCTHIMANbHBIE 3a00JieBaHUS  JIETKUX
U3BECTHOH JTHUOJIOTHUH, TAaKHE€ KaK HHTEPCTULHAIbHBIA IMHEBMOHUT B pE3yJbTaTe
npo¢eCCHOHANBHBIX BO3ACHCTBUN, TaKUX Kak acOecTo3, CUIMKO3, JIETKHE IaXTEepOB
(yronpHas mbUIb), Jerkue ¢pepMepoB (CEHO U IJIECEHb), JeTKHue JrouTeneil ronyodei
(nTun) unu gpyrue npodeccuoHalbHbIe JeTyune (akTophl, TaKHe KaK METaJIuYecKast
NbUIb WJIH MHKOOAKTEpHH, WM B pe3yJbTaTe JEYeHHs, TAKOro Kak oOiyueHwue,
METOTpPEKCaT, aMHOAAPOH, HUTPOPYPAHTONH HMIJIM XUMHOTEPaNeBTUYECKHE CPEICTBA,
WIN TPH TpaHyJeMaTo3HON Ooje3HHM, TakOW KaK TpaHyJieMaTo3 C IOJHUAHTUTOM,
cunnpom Yapra-Ctpocca, capKOW03, THUINEPUYBCTBUTENbHbIH MHEBMOHUT WJIHU
UHTEPCTULUANBHBI MHEBMOHUT pAa3JUYHOrO TIeHe3a, Halpumep, aclnupaius,
BIbIXaHUE€  TOKCHYHBIX  Tra3oB, TNAapoB, OPOHXUT WIAM MHEBMOHHUT  HJH
UHTEPCTULIUAIBHBIH  ITHEBMOHUT, BbI3BAHHBIH  CEpPAEYHOW  HEJOCTATOYHOCTHIO,
peHTreH, JydeBas Tepamus, XuMuoTepanus, OonesHp beka wnm capkoungos,
rpaHyjieMaTo3, KHUCTO3HbIH (GuOpPO3 uIM MyKOBUCHUAO3 HAu Aepuuur anbda-1-
AHTUTPUIICHHA.

(3) Apyrux ¢ubpo3Hbix 3a001€BaHUN, TAKUX KaK MOCTOBUAHBIN GpubOpo3 meueHwu,
nuppo3 rmnedeHH, HeankoroibHbld creatorenatut (HACI), ¢ubpo3 mnpencepnuii,
SHIOMHUOKApPAUANbHBIA (HUOPO3, mNepeHeCéHHbI WHGAPKT MHUOKApaa, TJIHATbHBIN
pyOel, apTepualibHas KECTKOCTb, apTpodudPo3, KOHTpakTypa JromouTpeHa, KeJIoum,
CKJIEPONEePMHUsI/CUCTEMHBIN  CKJIepO3, MeauacTHHaNbHBIH (ubpos, wmuenodudpos,
Oonesnp IlefipoHu, HepporeHHBIH CHCTEMHBIH (uOPO3, peTpoNnepUTOHEANbHBIH
¢ubpo3, anre3nBHbIN KANCYJIUT.

(4) BocmanurenbHBIX, ayTOMMMYHHBIX WJH aJUIEPTHYECKUX 3a00JieBaHUNU U
COCTOSIHMH, TaKUX KaK alJIeprUuecKHil MJIM HeaJUIepTH4YeCKUN PUHUT WU CUHYCHUT,
XPOHUYECKUH CHHYCHUT HWJIU PHUHHUT, IOJUIO3 HOCA, XPOHUYECKUH pPHUHOCHHYCHT,

OCTPBIi PUHOCHHYCHUT, acTMa, JETCKas acTMa, aJUIeprUuYeCKuil OPOHXUT, alibBEOJIUT,
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TUNEPPEAKTUBHOCTh  IBIXaTENbHBIX  IMyTeH,  aJyepru4ecKuii  KOHBIOHKTHBHT,
OpOHXO3KTa3bl, PECHUPATOPHBIM IOUCTPECC-CUHIAPOM B3POCIBIX, OpPOHXHMANbHBIA U
JEroYHbIil OTEeK, OPOHXUT MJIM NMHEBMOHUT, 303MHOQUIBHBIN LEJUIIONUT (Harpumep,
cuHApoM VYoajuica), 303uHO(MIBbHAS HHEBMOHHS (Hampumep, cunapom Jlepduepa,
XpPOHHUYECKast 303MHOQMIbHAS MHEBMOHHS), J03MHOQPUIBHBIN (pacuuuT (Hampumep,
CUHJIPOM Ilynpmana), TUINepUYyBCTBUTENBHOCTD 3aMeJJIEHHOIO THUIA,
HeaJyilepruyeckasi acrma;, OpOHXOCHa3M, BbI3BAHHBIH (PU3MYECKON HArpy3Kou;
XpoHUYeckass oOcTpykTuBHass Oosesub Jerkux (XOBJI), ocTpeiii OpoHXHT,
XPOHUYECKUH OpOHXUT, Kamenb, 3M(puzemMa Jerkux;, CUCTeMHas aHapHIAKCHUS HIH
peakuuu THUINEePUYYBCTBUTEIbHOCTH, JIEKAPCTBEHHas ajuieprus (Hampumep, Ha
NEeHUIUJIINH, 11e(aJoCoOpuH), CHHAPOM 303UHO(PUINN-MHAITHH BCIEICTBHE MpHEMaA
BHYTPb 3arpsi3HEHHOTO TPUNTO(aHA, ajlJIePruy Ha YKYChl HACEKOMBIX, ay TOMMMYHHBIX
3a00NeBaHUN, TaKWX KaK pPEBMATOUIHBIA apTpuT, Oone3Hp ['peliBca, CHHAPOM
Illerpena, mncopuaTH4YeCKUM apTPUT, PACCESIHHBIM CKJIEpO3, CHUCTEMHAas KpacHas
BOJYaHKa, TsKeNass MuacreHus, uMMyHHass Tpombouurtonenus (MTII B3pocnsix,
HEOHAaTaJlbHAasl TPOMOOLUTONIEHHUS, neauaTpuyeckas UTII), UMMY HHast
reMojuTHYecKass aHeMus (ayTOMMMYyHHass ¥ BbI3BaHHAs  JIEKAPCTBEHHBIMHU
cpeacramu), CunznpoMm OBaHca (TpoMmMOoLUTapHas W 3PUTPOLUTAPHAS HUMMYHHas
LIUTOINEHUA), Pe3yC-KOH(PIUKT HOBOpOXAeHHBIX, cuHApoMm ['yamacuepa (anTu-I'bBM
Oone3Hp), LeNHaKkus, ayTOUMMYHHas KapAHMOMHONATHUS, IOHOIIECKHH aualder;
rIIoMepyJoHeppUT, ayTOMMMYHHBIH THpeouauT, Oone3Hb bexuera, oOTTOpKEHHS
TpaHCIJIaHTaTa  (Hampumep, NpPH  TPAHCILUIAHTALIMHM), BKJIKOYas  OTTOPIXKEHHUE
aJIOTPAHCIIAHTATA UK OOJIe3Hb «TPAHCIJIAHTAT MPOTHB XO3MHAa»; BOCTIAJIUTEIbHbIX
3a00NeBaHUN KHINEYHUKA, TaKUX Kak Oone3Hb KpoHa W S3BEHHBIH KOJWT,
CHOHANJIOAPTPONATHH; CKJIEpOAEPMUs; ncopuasa (BkIIFOUAst ncopuas,
onocpenoBaHHbIil T-KJIeTKaMU) U BOCMAJIUTENbHBIX A€PMAaTO30B, TAKHE KaK JEPMATHT,
5K3€Ma, AaTONUYEeCKMH  AepMaTUT,  aJJeprUYeCKHil  KOHTAaKTHBIM  J€pPMAaTHT,
KPanmuBHULA, BACKYJIUT (Hammpumep, HEKPOTU3UPYIO LU, KOJKHBIN U
TUNEPYyBCTBUTEIbHBIA BACKYJHT); Yy3JIOBATas 3>PUTEMA; S03MHOQWIBHBIA MHO3MT,
503UHOQWIBHBIA (aCUUT, paK C JeHKOIUTApHOW WHPHUIbTpaLUedl KOXU HIHU
opraHoB; o¢Tanbmoyiornueckue 3abojeBaHUsA, Takue KaK BO3PAaCTHAas JAereHepanus
KENTOro MATHA, nuabeTndueckas peTHHONMATUs M AUa0eTUYeCKUH MaKyJSIpHBIH OTEK,
KEepaTur, 503UHODUIBHBIN KEepaTuT, KePAaTOKOHBIOHKTUBHUT, BECEHHUI

KepaTOKOHBIOHKTUBUT, pyOleBaHue, pyOleBaHuUe IepeaHero cermenra, Onedapwur,
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OnedapOKOHBIOHKTUBUT, OyJIJIE3HbIE PACCTPOICTBA, pyOLOBBIA MEeMPUTOU, METaHOMA
KOHBIOHKTHBBI, TAMWISIPHBIA KOHBIOHKTHBHUT, CYXOCTb IJa3, STMUCKJIEPUT, rIayKoMa,
IJIN03, KOJbLieBas rpaHyiema, odpranpmonarus I'peiiBca, BHyTpUTIIa3Has MeJAHOMA,
NUHTBEKYJa, npojudepaTuBHAs BUTPEOPETHHONATHS, NTEPUTHYM, CKIEPUT, YBEHT,
OCTpBI€ MPUCTYIIBI OAATPHI, TO1ArPa UK OCTEOAPTPHUT.

(5) bosm, TakoW Kak XPOHUYECKUH wuAHONaTHUYECKHl OONeBOH CUHIPOM,
HeBpomaTuueckass OOJib, JAU3ECTE3Ws, aJJOAWHHUS, MUTPEeHb, 3yOHass 0o0Jab U
nocJjieonepanuonHas 00Jb.

(6) Henpeccun, TpeBOTH, TUA0ETHYECKONH HEBPONMATHH U PACCTPOICTB MOYEBOrO
ny3bIpsi, TaKUX Kak OOCTPYKLHsS BBIXOJAHOTO OTBEPCTHS MOYEBOTO My3bIps,
TMMEPAKTUBHBI MOYEBOW My3bIpb, LHCTUT, penepPy3MOHHOTO MOBPEKICHHUS
MHUOKapAa UJIH HIIEMUYECKOTO MOBPEXKAEHHS TOJOBHOIO MO3Ta.

B eme onHOM acmekTe HacTosmee H300pETEHHE OTHOCHTCA K COEOUHEHHIO
obmeri ¢opmynabl 1 aus TpUMEHEHHS TIPU JICUEHWH W/Uiau  TpoduiakTHKe
BBIIIEYTOMSIHYTHIX 3a00JIeBaHUNH 1 COCTOSTHUM.

B eme omHOM acmekTe Hacrosimiee H300peTEeHHE OTHOCUTCS K INPUMEHEHHUIO
coequHeHus obuei Gopmynsl 1 Ais NPUTrOTOBJIEHHUS JIEKAPCTBEHHOI'O CPEACTBA JJIS
Je4eHus: W/ WU NpOoQUIAKTHKY BHIIIEYMOMSHYThIX 3a00JI€BAHUNA U COCTOSTHUH.

B npyrom acnekte Hacrosdmero u300peTeHHs HacToslee u300peTeHue
OTHOCHTCSI K CIIOCO0aM JiedeHUsl UM MpOoQUIAKTHKH BBILIEYTOMSHYTHIX 3a00/1€BaHUM
U COCTOSIHMH, KOTOpBI€ BKJIIOYAIOT BBEJAEHHE 4eJOBEKY 3(PPEeKTUBHOrO KOJIUYECTBA
coenuHeHus obuel popmysr 1.

KOMBHUHUPOBAHHAA TEPAIIUA

CoenuHeHHsi B COOTBETCTBHMH C H300pETEHHEM MOKHO JOIMOJHUTEIbHO
KOMOUHUPOBATh C OJHUM UJU HECKOJbKHMHU, MPEAMNOYTUTEIBHO C OIHUM
JOTOJIHUTEIbHBIM T€PATEBTHYECKUM CPEACTBOM. B COOTBETCTBUM ¢ OJHUM BaPUAHTOM
OCYUIIECTBJICHUS] AOTOJHUTENPHOE TEePANEeBTHYECKOE CPEACTBO BHIOUPAIOT M3 TPYIIIBI
TepaneBTUYECKUX CPEJCTB, MPUTOAHBIX MPU JieYeHUH 3a00JeBaHUN WM COCTOSHUH,
OMUCAHHBIX BBIIE, B YaCTHOCTH, CBs3aHHBIX ¢ (uOpo3HBIMU 3a00NeBAHUSAMU,
BOCTAJIUTEIbHBIMA U UMMYHOPEryJISATOPHBIMU HAPYIIEHUSIMU, PECIHPATOPHBIMU HIIH
JKENyJOYHO-KUIIEYHbIMU ~ 3a00JI€eBaHUSAMH  WJIM  HEOyramMu, BOCHAJUTENbHBIMH
3a00JieBaHUSIMU CyCTaBOB HMJIM HOCOTJIOTKH, TJIa3 U KOXKH WJIU COCTOSIHHH, TAaKUX Kak,
HampuMep, Kallesb, WAUONATHYECKUH JieroyHbli (GubOpo3, xapyrue JerodHbie

HUHTEPCTHUIUAJTIbHBIC 3a6OJ'IeBaHI/I$I, acTMa HUJIN AJINIEPTUICCKUC 3360J’leBaHI/I$I,
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503uHOQMIbHBIE 3a00NeBaHMs, XpOHHUUYecKass OOCTPyKTHBHasi OOJIE3Hb JIErKHX,
aATONMUYECKUI JepMaTHT, a TakXe ayTOUMMYHHBIX NaTOJOTHH, TaKux Kak
PEBMATOUIIHBIA apTPUT U aTEPOCKIEPO3, TN TEPANEBTUUECKUX CPEACTB, IPUMEHUMBIX
ISt TedeHus: opTanrbMoJIOrndeckux 3aboneBanuii, 00N U Aenpeccuu.

JlomoNHUTENbHBIE TEepaneBTUUYECKHE CPEeACTBA, MOAXOASALIME I TaKHUX
KOMOMHANMi, BKJIIOYAKOT, B YaCTHOCTHU, T€, KOTOpbIE, HAIpPHUMEpP, YCHJIHBAKOT
TepaneBTUYECKUi 3P (HeKT OJHOr0 MM HECKOJbKUX aKTUBHBIX BELIECTB B OTHOIICHUHU
OJHOTO U3 YIOMSIHYTBIX MOKA3aHUHM M/UJIU MO3BOJSIOT YMEHBUIUTh JO3UPOBKY OJHOTO
WJIU HECKOJIbKMX aKTUBHBIX BEIIECTB.

Takum oOpa3oM, coequHEHHE B COOTBETCTBUU C HM300pETEHHEM MOKHO
KOMOMHHPOBATh C OJAHUM UM HECKOJBKHMHU JOMOJHUTEIbHBIMH TEPaNEBTUYECKUMHU
CpeaCTBaMHM, BBIOPAHHBIMH M3 TPYIIIBI, COCTOSAMEH M3 MPOTHBOGHUOPO3HBIX CPENCTB,
NPOTHUBOKAIIJIEBBIX CPEACTB, NPOTHBOBOCHMAJHUTEIBHBIX CPEICTB, CPEACTB MPOTHUB
aTOMHUYECKOTrO  AEPMAaTHTa,  AaHAJbIE€THKOB,  IPOTUBOCYJOPOXHBIX  CPEICTB,
AHKCHUOJUTHKOB, CENATHUBHBIX CPEINCTB, pPEJIIAKCAHTOB CKEJETHBIX MBI  HJIH
AHTUZIETIPECCAHTOB.

IIporuBodubpo3HbIe CpencTBa MPEACTABISIOT COOOH, HampuMep, HUHTENAHUO,
nupbenunoH, nuHruouTopel pocponuscrepaspi-1V (PDE4), takue xak podaymuiacr,
UHrHOUTOpPBl ayToTakcuHa, Ttakue kak GLPG-1690 wunu BBT-877; aHnrurena,
Onokupyromue ¢akrtop pocta coenunutenpHoir Tkanu (CTGF), Ttakue kak
nampeBinyMad; aHTHTena, ONOKHpyHOIHe peuentop (axTopa akTHBALMM B-KiIeTok
(BAFF-R), Takue kak JnaHanyma0; OJOKUpyIOIIMe HWHrHOUTOpHI aibda-V/Oeta-6,
takue kak BG-00011/STX-100, pexomOuHaHTHBIH neHTpakcuH-2 (PTX-2), Takoi kak
PRM-151; unrubutoper N-koHuesod kuHa3bl c-Jun (JNK), takme xaxk CC-90001;
UHTUOUTOpBI TrajiekTuHa-3, Takue kKak TD-139; wunruburopel peuentopa 84,
ceszanHoro ¢ G-6enkom (GPR84), takme kax GLPG-1205; nBoiiHbIe MHTHOUTOPHI
peuentopa 84, compstkeHHoro ¢ G-Oenkom/penentopa 40, conpsikenHoro ¢ G-
6enkom, Takue kak PBI-4050; maruduropsr Rho-acconunpoBanHo#l nmpoTeMHKUHA3HI 2
(ROCK2), comepikaime cymepcmupalb, takue  kak  KD-025; Majas
unteppepupyromas PHK Oenka Temmosoro moxka 47 (HSP47), takas xak BMS-
986263/ND-L02-s0201; uarudurop nytu Wnt, takoii kak SM-04646, uHruOuTopsI
LD4/PDE3/4, Takue Kak THUIMENYyKACT, PEeKOMOWHAHTHbIE HMMYHOMOIYJIHUPYIOUIHUE
nomensl ructuaun-TPHK-cunTeraszsr (HARS), takue xak ATYR-1923; uarudburtopsl

NpOCTarJaHAUHCUHTA3BI, Takue Kak Z1.-2102/SAR-191801; 15-
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ruapokcusiikosanentaeHoBass kucinora (15-HEPE, nmanpumep, DS-102); uarudburtopsr
musunokcuaasbi-nogoduoro 2 (LOXL2), takue kak PAT-1251, PXS-5382/PXS-5338;
nBOWHBIE HMHruOuTopsl Qochonnosutun-3-kuHasel (PI3K)/Mumenn panamuiuza
(mTOR) mnexonuraromux, takue kak HEC-68498; mHruOurtopbl kanbpnauHa, Takue
kak BLD-2660; wuHruOUTOpBH KHHA3bl MHUTOr€H-aKTUBHUPYEMOH NPOTEHMHKHHA3bI
(MAP3K19), takue kak MI'-S-2525; unruburtopsl xutuHasbl, Takue kak OATD-01;
UHTUOUTOPBI MUTOTE€H-aKTUBUPYEMOU NPOTEUHKUHA3bI-AaKTUBUPYEMOH
nporenHkuHasbl 2 (MAPKAPK?2), takue kak MMI-0100; manas untepdepupyrommas
PHK Tpancdopmupyromero ¢akropa pocra Oera 1 (TGF-betal), Takas kak
TRK250/BNC-1021; wnm aHTaroHuctsl penentopa Jau3opochaTHAHOH KHUCIOTHI,
takue kak BMS-986278.

[IpoTuBOKaIIIEBbIE CPENCTBA MPEACTABJSIOT COOOW, HAMpUMep, aHTATOHHUCTBI
peuentopa nmypuHopenentopa 3 (P2X3), takue kak redanmkcant, S-600918, BAY-
1817080 nnu BLU-5937; antaronuct peuenropa HelipokuHuaa 1 (NK-1), takoil kak
OPBEMHTAHT, AaMpeNuTaHT, CTUMYJIATOP CcyObeaumHUnbl aiabda 7 HUKOTHHOBOIO
ALIETUIIXOJIMHOBOTO  penenrtopa, Takoi kak ATA-101/0pamaHukinH, KOJEHH,
rabaneHTuH, nperabianuH UJIH a3UTPOMULIIH.

IIpoTuBOBOCTANTUTENBHBIE  CpPENCTBA  MNPENCTABIAKT  co0OH,  Hampumep,
KOPTUKOCTEPOMUABl, TaKHWe KaK IPEIHU30JIOH U [AeKCAMETa30H, HHIHOUTOPHI
nukiookcureHasbl-2 (COX2), Takue Kak Lelekokcub, podekokcud, mapekokcuo,
BaJbeKOKCHO, Jnepakokcud, OSTOPUKOKCHO WM JIYMHPAKOKCHO, aHTAarOHHUCTBI
npocrarnanauHa E2; antaroHucTtsl nelikorpueHa B4; aHTaroHucTsl jeiikorpueHa D4,
TaKHue KaK MOHTEJIEYKAaCT, MHTHOUTOPHI S-JTUMOKCUTCHA3BI, HIIH JPYTHEe HECTEPOUTHBIC
npotuBoBocnanuTenbubie cpencrsa (HIIBII), Takme kak acnupwH, IHKJIO(EHAK,
audayHucan, sTogojak, uOynpodeH Uid HHIOMETAIHH.

CpencrBamMu mNpPOTHB  aTOMUYECKOTO  JepMaTUTa  SBJISIOTCA,  HampuMep,
LUKJIOCIOPUH, METOTpeKcar, MuxkodeHosata MO(EeTH), a3aTHONPUH, HHTUOHUTOPHI
dbochonuscrepaspl (Hampumep, amnpemMuyiact, kpuszabopos), wuHruOutopsl HAHyc-
accounnpoBanHoil kuHa3bl (JAK) (Hampumep, TodanutuHuO), HEHTpaNU3yOIIHE
antutena nporus IL-4/IL-13 (mampumep, nynmnamad), IL-13  (mampumep,
nebpuknszymad, Tpanokunymad) u IL-31 (Hemonuzymao).

AHaJNbreTUKU OTHOCSTCS, HAlpUMeEp, K OMUOUIHBIM THUIIaM, TAKUM Kak MOp(duH,
OKCUMOP(HUH, IJI€BONMAHOJ, OKCHUKOAOH, mnpomokcudeH, HaaMmedpeH, (QeHTaHum,

TUAPOKOHJOH, TUAPOMOP(OH, MEpUINUANH, METaAoH, HaJoppHH, HAJIOKCOH,
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HaJITPEKCOH, OymnpeHopdun, Oyrtopdanon, HanOypwuH,  MNEHTA3OLUH, WU
HEOMMOUAHOMY THIY, TAKOMY Kak alneTodeHaMUH.

AHTUIETIPECCAHTAMH SIBJISIOTCS, HAPUMED, TPULUKIHYECKUE aHTUETPECCAHTHI,
Takue KaK AaMUTPUINTHUIIMH, KIOMUIIPAMHH, JIE3MPAMUH, IOKCENHUH, AEe3UIIPAMHUH,
UMUIIPAMUH, HOPTPUIITUIINH; AHTUJETIPECCAHThI-CEJIEKTUBHbBIE UHTHOUTOP B
obpatHoro 3axBata ceporoHuHa (SSRI), Takue kak (PIyOKCETHH, MNAPOKCETHUH,
CepTpaivH, LUTAJONpPaM, SCLHUTANONPAM, aHTUIENPECCAHThI-HHTUOUTOPBI OOPATHOTO
3axBara HopajgpeHanuHa (SNRI), Takue kak MampoTHJINH, JodenpaMuH, MUPTA3aMHUH,
OKCaIpOTHUIIUH, be3onamuH, TOMOKCETHH, MUAHCEPUH, Oynponuos,
TUAPOKCHOYNPONUOH, HOMHU(GEH3UH, BUJIOKCA3WH, AaHTUACNPECCAHTHI-IBOIHbBIE
WHrHOUTOpPBl OOpaTHOTO 3axBaTa cepoToHMHA W HopanapenanuHa (SNRI), Ttakue kak
OYJOKCeTHUH, BeHNapakCuH, JAecBeHJa(QaKCHH, JIEBOMHJIHALMUIPAH, AaTUIHUYHbIE
AHTUIENPECCAHTHI, TaKWe KaK TPa30JOH, MHUPTA3alWH, BOPTUOKCETHH, BUJIA30M0H,
OynpoNMoH; WIN aHTHAENPECCAHTBI-MHIUOUTOPBI MOHOaMuHOKcuaa3el (MAOI), Takue
KaK TPAaHUJILUIPOMUH, PEeHEN3H WU H30KapOOKCca3ua.

AHKCUONHUTUKAMHU  SIBJISIIOTCS, Hampumep, OEH30AMAa3eluHbI, TaKHe Kak
anmpasojaMm, OpomasenaM, XJOPAMA3eMOKCHI, KJIOHa3emaMm, KjopasemnaT, Juas3enam,
daypasemnam, ynopasemam, OKcasemam, TemasenaM, TpHa3ojaM WU To(u3omam, HiIH
OHM TPENCTABIAIOT CcoOOM HEOEeH30Ma3enmMHOBblE CHOTBOpPHBIE, TaKHe Kak
5C30MUKIIOH, 3aJIeMJIOH, 30JIMUAEM MJIM 30MUKJIOH, MJIM OHU SABJISIOTCS KapbamaTamH,
Harpumep, Menpodamar, Kapu3onpoaos, Tudamar win jopdamar; OHU MPEACTABISIIOT
co00il aHTUTMCTAMUHHBIC TpEnapaThl, TAKUE KaK TMAPOKCU3UH, XJIOPpPEHUPAMUH HIIH
aueHruapaMuH.

CenaTuBHbBIE CpeACTBa MNPEACTABIAIOT co0O#, Hampumep, OapOuTypaTOBBIE
CelmaTUBHbIE CpeNCTBa, TakWe Kak amobapOutan, ampobapOutan, OyrabapOwurtan,
Oytaburan, medobapOuran, MeTapOuTal, METOTEKCHUTAJI, neHTobapOuTaln,
cekobapOuran, TanbOyran, TeaMujal WIA THOMEHTA], WJIH OHH  SIBIISIIOTCS
CeaTUBHBIMH CPEACTBAMH, HE coAepalmuMu 0apOUTypaToB, TaKUMU Kak
TIIIOTETUMU, MenpoOaMaT, METaKBaJIOH MU JUXJ0al(eHa30H.

PenakcaHTaMu CKeJIETHBIX MBIIIL SIBJISIOTCS, Hanmpumep, OakiaodeH, menpodamar,
Kapu30Mpoa0i, LHUKJIOOEH3ampuH, METaKCalioH, MeTokap0amoJs,  TH3aHHUIUH,
XJIOP30KCA30H Win opeHaapuH.

JIpyrUMH ~ TOAXOASILIUMU  KOMIIOHEHTAaMHU 1O  KOMOWHALMU  SIBJISIFOTCSA

UHTHOUTOPBl ALETHJIXOJMHACTEPAa3bl, TaKHe KaK JOHeme3wmsi;, aHTtaroHuctel S-HT-3,
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TaKkue KaK OHJAHCETPOH, AaHTArOHUCThI METaOOTPOMHBIX PELENTOPOB TIIIyTaMaTa,
AHTUAPUTMHUYECKHE CpPEeACTBA, TakKue KakKk MEKCHJIETUH UIu (PEHUTOUH, WIH
aHTaroHUcTsl peuentropa NMDA.

JIpyruMHu  TOAXOASIIMMU  KOMIIOHEHTAaMHU 1O  KOMOWHAIUU  SIBJISIFOTCSA
JeKapCTBEHHbIE CpEACTBA OT HeAepXKaHWUs, HalpuMep AaHTUXOJUHEPTHYEeCKUe
CpeAcTBa, TaKuWe KakKk OKCUOYTHMHHUH, TOJTEpPOAWH, napudeHauud, (He30TepoauH,
conupeHauuH WM TPOCIHUYM, WJU OHHU SIBIAIOTCS PEJaKCAHTAMU MBI MOYEBOTO
My3bIpsi, TAKUMU KaK MUPaOerpoH; WM OHU MPENCTaBJISIOT coOOol anb(a-0a0KkaTopHI,
TaKHue KaK TaMCYJO3UH, alb(y303WH, CHIIOO3UH, JOKCA303UH HIJIH T€Pa303HUH.

Jlo3upoBKa IJIsi KOMIIOHEHTOB MO KOMOWHALMH, YIOMSHYTBIX BbIIIE, OOBIYHO
cocraBisieT oT 1/5 HauMeHbwmeld n03bl, OOBIYHO pekoMeHnyemoil mo 1/1 oObr4HO
PEKOMEHAYEMOM 03B

CnenoBaTenbHO, B OPYrOM AacCIeKTe HAacToslee H300peTeHHe OTHOCHUTCA K
NPUMEHEHHUIO COEAUHEHHUs B COOTBETCTBHHU C U300peTeHHEM B KOMOWHALMU C OTHUM
WJIN HECKOJIBKMMHU JOTOJHUTEIbHBIMU TEPANEBTUUECKUMHU CPEACTBAMH, OMHCAHHBIMH
BBIIIE W Jajiee, JJIsl JeYeHHs 3a00JeBaHUN MM COCTOSHUN, KOTOPble MOTYT OBITH
3aTpoHyThl unu omnocpenoBanbl TRPAI, B wacTHOCTH, 3a00J€BaHUS WU COCTOSHUS,
ONMCaHHBIE BBIIIE U B JaJbHEHIIEM.

B eme onHOM acmekTe HacTosilee M300peTeHNe OTHOCUTCS K CIOCOoOy JieueHus
3aboneBaHusl MJIM COCTOSIHMSI, HA KOTOpPOe MOKeT BiusATb uHrudbupoBanue TRPA1 vy
NalMeHTa, KOTOPBIA BKIIIOYAeT B ceOsl CTalNI0 BBEICHHS MAIMEHTy, HYXXAAKMEMYyCs B
TaKOM JIEYCHUH, TePANEeBTHYECKU 3(PPEKTUBHOrO KOJUUECTBA COCAUHEHUS (HOPMYJIbI
(I) unu ero dpapmaueBTUYECKH MPHEMJIEMON COJIM B COYETAHHUHM C TEPANEBTHYECKU
5(ppeKTUBHBIM  KOJHYECTBOM  OJHOTO  HMJM  HECKOJbKHUX  JOMOJHUTEIbHBIX
TEPaNeBTUYECKUX CPEACTB

B npyrom acmnekte Hacrosimee H300peTEHHE OTHOCHUTCA K TNPHUMEHEHHUIO
coenuHenus Gopmyisl (I) wiu ero ¢papmManeBTUUYECKH TPUEMIIEMON COJIU B COUYETAHUU
C OJTHUM HWJIM HECKOJIbKMMHU IOMOJHUTEIbHBIMH TEPANEeBTUUYECKUMHU CPEICTBAMH IS
JedeHnsl 3a00N€BaHUM WMJIM COCTOSHUN, Ha KOTOpPbIE MOXHO BO3IEHCTBOBATH NMyTEM
uHrunouposanust TRPA1 y Hykgarmmerocs B 3TOM MalHEHTA.

B eme onHOM acmekTe HacTosimee M300peTEeHHe OTHOCUTCS K CIOCOOYy JIeUeHUs
3a00JieBaHUsI WM COCTOSIHUSI, OMOCPeaOBaHHOTO akTuBHOCTBIO TRPAI, y mamueHnTa,
KOTOPBIH BKJIIOYAET B ce0s CTaJHMI0 BBEAEHHS NALUEHTY, NPEANOYTUTEIBHO YEIOBEKY,

Hy>KJaromeMyCcss B TaKOM JICHCHHUH, TCPANCBTUYCCKU B(I)q)eKTI/IBHOFO KOJIN4YE€CTBA
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COCOAUHCHUS B COOTBECTCTBUHU C HACTOAILIINUM I/1306peTeHI/IeM B COUCTAHUU C
TepaHeBTI/I‘{eCKI/I B(b(beKTI/IBHbIM KOJINYECTBOM OOHOTIO nJIn HECKOJIBKUX
JOIMOJIHUTECIIbHBIX TepaHeBTI/ILIeCKI/IX CpeI[CTB, OINMCAHHBIX BBIIIIC U B naaneﬁmeM.

[IpumMeHeHue coeqUHEHUs B COOTBETCTBUU C HM300pETEHHEM B COUYETAHUHU C
JOTIOJTHUTEJIbHBIM TE€PAaNneBTUUYECKUM CPEJCTBOM MOXKET MPOUCXOAUTHh OJHOBPEMEHHO
WUJIU B PA3HOE BpEMs.

IIpennaraemoe B u300peTeHWU COEOUHEHHE M OJHO HJIM HECKOJbKO
JOMMOJIHUTCIIBbHBIX TepaHeBTI/ILIeCKI/IX CpeI[CTB MOFYT o6a HpI/ICYTCTBOBaTb BMECTE B
OJHOM COCTaBe, HampuMmep, B TablieTKe WJIM KarcyJje, WIH MO OTAEJIbHOCTH B JBYX
UOCHTUYHBIX WHWUIINU paSHbIX COCTaBax, Haan/IMep, B BHUAC TaK HAa3bIBACMOTI'O Ha6opa
qacTeH.

CrnenoBaTenbHO, B JAPYrOM aclekTe HacTosimee H300peTeHHe OTHOCHUTCS K
q)apMaLIeBTH‘{eCKOﬁ KOMIIO3UIIUH, KOTOpaﬂ COI[Gp)KI/IT COCOAMHCHHUEC B COOTBETCTBUU C
I/1306peTeHI/IeM U OOHO UJHN HECKOJBKO OOMNOJHHUTECIBbHBIX TepaHeBTI/ILIeCKI/IX Cpe)lCTB,
OIMUCAaHHBIX BBHIIIICE U B HaHbHeﬁmeM, HeO6$I3aTeJ'II:>HO BMECTEC C OIAHUM HWIU
HECCKOJBKUMHU I/IHepTHbIMI/I HOCHUTECIIAMU I/I/I/I.]'II/I pa36aBI/ITeJ'I$IMI/I.

B eme omHOM acmekTe HacTosilee H300peTEeHHE OTHOCUTCS K MPUMEHEHHIO
COCOUHCHHUS B COOTBECTCTBHUHU C I/1306peTeHI/IeM B yCTpOfICTBe AJIsA I/ISMepeHI/IH KaIlJis.

Jpyrue TmnpuU3HaKM © TPEUMYyLIeCTBAa HACTOSIIETO0 H300peTeHUs: CTaHyT
OYEBUIHBIMH H3 CIIEAYIOIINX Oojiee MOAPOOHBIX MPUMEPOB, HIIIOCTPUPYIOLIUX B

Ka4eCTBE NMpUMEpPa NPUHLUIIbBI H306peTeHI/I$I.

INTOJIYVUEHHUE

COCHI/IHCHI/ISI B COOTBETCTBUU C HAaCTOALIUM I/1306peTeHI/IeM u ux
NPOMEXYTOYHBIE COEIUHEHUS MOTYT OBITh MOJY4YEHBbI C HCIOJb30BAHHEM CIOCOOOB
CHUHTE3a, KOTOPbIC UBBECTHLI CIICUAJIMUCTAM B I[aHHOfI O6J'IaCTI/I TEXHUKHU U OMMHUCAHBI B
JUTEPATYPHBIX NUCTOYHUKAX 10 OpPraHu4Y€CKOMY CHUHTEC3Y. HpeI[HO‘ITI/ITe.IIbHO
COCMHEHUs TMOJIY4alOT AaHAJOTHYHO crmocobaM monydeHusi, Oojee mnoapoOHO
ONMUCaHHBIM HHXKE, B YaCTHOCTH, KaK OIIMCAaHO B BKCHepHMeHTaHBHOﬁ gacTu. B
HCKOTOPBIX ClIydasaX MOPAAOK HNPOBCACHUA CTaI[I/Iﬁ pe€aKkuuu MOKET BAPbHUPOBATHCH.
Takxe MOTYT 6bITb HUCIIOJIB30BAaHbl BapHUaHTbl PEAKIHNOHHBIX CHOCO6OB, KOTOpPBIC
HU3BCCTHBI CIICLIUAJIUCTY B I[aHHOfI O6J'IaCTI/I, HO HOI[pO6HO HE OIIHNCAHBI B HaCTOfIH.IefI
3as1BKe.

O6mue cnocoObl MOJy4YEeHUs COEJUHEHHH B COOTBETCTBHH C H300peTeHUEM

CTaHYT O4YCBUAHBI CICLHUAJIHNCTY B I[aHHOfI o0lacT TEXHHUKH npu H3Yy4YC€HUU
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cuenyromux cxeMm. HcXomHble MaTepHwajbl MOTYT OBITh IMOJY4eHBl crocodamu,
OMUCAHHBIMU B JINTEPATYPHBIX UCTOYHHKAX WUJIM B HACTOSIIEM ONMHCAHUU, UJIH MOTYT
OBITh TOJYyYEHBl AHAJOTUYHBIM HMJIM CXOAHBIM crocoboM. JIroObie QyHKUHOHANBHBIE
IPYNNbl B UCXOAHBIX MaTepHajaxXx HJIH MPOMEKYTOYHBIX COEIUHEHHUSX MOTYT OBITh
3aLIUIIEHbl ¢ MCTOJIb30BAHUEM OOBIYHBIX 3AIMUTHBIX TPYMI. DTH 3aLUTHBIE TPy bl
MOryT OBITb CHOBa OTIIEIJIEHbl Ha MOAXOASMIEN CTaauu TMOCIeI0BATEIbHOCTH
peakuui ¢ MCIMOJb30BAHUEM METOIOB, U3BECTHBIX CIEIHANNCTAM B JaHHOUW o0acTH
TEXHUKH.

CoenuHeHHs: B COOTBETCTBUHM C HM300pETEHHEM IMOJYYAIOT OMHUCAHHBIMU HUKE
criocobaMH CHHTE3a, B KOTOPBIX 3aMECTUTENU B 00mHX PopMysiax UMEIOT yKa3aHHbIE
BBIIIIe 3HAYEHWsSI. DTU CIOCOOBI MpeNHa3HAYEeHbl AJIS WIUTIOCTpaunu u3odbpereHus 0Oe3
OTpaHHUYEHUsS] ero oObeKTa U oObeMa 3asABICHHBIX COCNMHEHUNW 3TUMH HPUMEPAMHU.
Ecnu monyyeHue MCXOOHBIX COCAUHEHHH HE OMHUCAHO, OHM KOMMEPYECKH JOCTYITHBI
UM MOTYT OBITh IMOJIy4eHBl AHAJOTHYHO HM3BECTHBIM COCNMHEHUSM WM Crocobam,
OMMCAHHBIM B HAacTOsAIIeHd 3asBke. BemjecTBa, OMUCaHHBIE B JIUTEPATYPHBIX
WCTOYHUKAX, MOJIYYAIT COrJIACHO ONMyOJIMKOBAaHHBIM MeTonaM cuHTe3a. CokpalieHus
npuBeneHsl B pasnene «lIpumeps».

Cxema 1:

K,CO 5 HCO,H 2Et,N
¥ (kaT.), ACN, KT

o
N,
o ¢ N. LG\)LA oA K2 Cl/\(/ N/»,’A . CI/\(/ N/YA
N—-NH

A) (B)

/ N A
(o] o Cl fo)
HO =N Ho HO 0
NH (B)
71 J a N’\,A
0~ ~\? K,CO;, DMA o N N=N
oT KT go 80 °C
i) CDI © ©)
i i) HATU, DIPEA,
iiy (NH,),CO,
cI / N A DMF, KT
(B-) HO \
"W’“},A
K,CO,, DMA, N= o
KT (F)

Ha cxeme 1 xnopmerunreTpason N-aJkuIupyeTcss NOAXOASIIIUM MPOU3BOIHBIM

3TaHOHa, HecymuMm yxoasmyro rpynny «LG» (wanpumep, Cl unu Br) anpda x
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KapOOHWIBHON I'pymIe B MPUCYTCTBUU ocHOBaHuA (Hampumep, K,CO3) ¢ nmonyueHuem
CMecH JBYX peruounszoMmepoB. HeskenatenbHbIl pernonszomep (He MOKa3aH) MOXKHO
yAaauTh Xpomarorpadueldl C HCHONb30BAHHEM COOTBETCTBYIOLIEr0 TpajUueHTa.
ITonyuenHsblil kKeTOH (A) MOKHO BOCCTAHOBUTb HHAHTHOCEJIEKTHUBHBIM 00pa3oM myTem
IPUMEHEHUs] COOTBETCTBYIOIIMX KATAJUTHYECKUX CHCTEM C HCIOJIb30BaHUEM
KOMILJIEKCA NepexoaHoro Mertania (Hanpumep, Ru unu Ir) B coueTaHun ¢ XupajabHBIM
murangoMm (Hampumep, ([(1S,2S5)-2-amuno-1,2-qudenundtui](4-ronyoncynbGoHu)
aMHUJI0) W HCTOYHHKOM BOJOPOAA, TaKUM KaK TPUITHJIAMUHOBBIH KOMILIEKC
MYypaBbUHOW KHCIOTHI ¢ monydeHueMm cnupta (B). Koneunsie coenunenus (F) moryr
OBITH CUHTE3UPOBAHDI AJKUJIMPOBAHUEM 6-meTtuin-4-oxco-3H,4H-¢pypo[2,3-
d]nmupumuauH-5-kapboHoBoi KucioTel (C) ¢ mpoMeKyTOYHBIME coenuHeHussMu (B) B
NPUCYTCTBUHM OCHOBaHUsA, Takoro kak K,COs; u mocinenyromuMm aMHAUPOBAHHEM
kapboHoBoil kucnotel (D) ¢ pearentom couetanus, TakuMm kak HATU, u ucTouHuKOoM
aMMHaKa, TakKMM Kak kapOOHaT aMMOHHUsA, B TPUCYTCTBHU  OCHOBAHHUI.
AnbTepHaTHBHO, KOHe4dHble coenuHeHuss (F) wmoryt ObITh CHHTE3MPOBAHBI
nocpeactsom amunuposanus (C) ¢ peareHToM coueTanus, TakuMm kak CDI u ammuax,

U mocienyromuM airkunupoBanueM amuna (E) ¢ mpoMexyTOUHBIMH COEIUHEHUSIMHU

(B).

Cxema 2:
o
o . N OH
Y oH 9 G ) NaoEt, o Nal, TMS-CI
N OEt EtOH 0 ACN,KT O N
I )N _ | \)N —_ /4 | SN _ / I )N
2 K(OtBu), (o] 2 ii)K(OtBu) o) Z EtO o) Z
CI” N T Y\o N ThE EtO N
oT 0 °C o KT OEt (G) o7 -12°C go KT H) )
/N‘
o CI/\(_ .N/\/A
o ;
o
NH,, CaCl. NH o} Z
Meg)Ha ; ¢ I 2 K,CO,, DMA g I )N =N'N’\’A
50°C H,N O™ N 2-Ys3 J H,N o N? HO
) KT K
Ha cxeme 2 omnucan cuHtTe3 koHeuHbix coenumnHeHuil (K). HyxkneodpunbHoe
apoOMaTHYECKOe 3aMelIeHue 1-(4,6-nux1OpIUPUMHUANH-5-UJ)3TaH-1-0Ha

OTUIITIIUKOJIATOM B MNPUCYTCTBUU OCHOBAHHA, TAKOI'0 Kak mpem-6YTOKCI/IZ[ KaJius,
obecneunBaeT mpoMexyTouHoe coenuHeHue ((G), KOTOpOe BIOCIEACTBUU MOXKHO

o0paboTaTh 3TOKCHIOM HATPHUs, U OCHOBAHMs, TAKOro Kak mpem-O0yTOKCUI Kaius ¢
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nonyuyeHueM npomexxkyrtounoro coequrenust (H). Cusatue 3amutsl ¢ nupumunona (H)
C MOMOINBIO, HAIPUMEP, HOAUAA HATPUSA U TPUMETHUJIICUIUIXIOPUAA B AllETOHUTPUIIE
narT ciaoxHbeld 3¢up (I), KoTOpsIH MOXHO HpeBpaTuTh B amua (J) ¢ aMMHAakoM B
NPUCYTCTBUM  KucinoTel JIpromca, Takoli kak xJjopux kanbuus. Hakonern,
ankunupoBaHue amuzaa (J) mpomexxyTodHbIMH coenuHeHusmu (B) B mpucyrcrBuu
OCHOBAHUs, TAKOTO Kak kapOoHAT kanus, obecrneunBaeT kKoHeuHble coenquaeHus (K).

[NPUMEPBI

HOJIYUEHUE

CoenuHeHHs] B COOTBETCTBUM C U300pETEHUEM M UX MPOMEKYTOUHBIE
COEIMHEHUs MOTYT OBITh MOJYYEHBbI C UCTIOJb30BAHUEM CIIOCOOOB CUHTE3a, KOTOPHIE
U3BECTHBI CIIEUATUCTAM B TaHHOUW OOJIACTH U OMUCAHBI B IUTEPATYPHBIX UCTOYHHKAX
M0 OPraHUYeCKOMY CHUHTE3Y, HallpUMep, ¢ UCTOJIb30BAHUEM CITOCOOOB, OMMCAHHBIX B
«Comprehensive Organic Transformations», 2-e uszganue, Richard C. Larock, John
Wiley & Sons, 2010, u «March’s Advanced Organic Chemistry», 7-e usnanue,
Michael B. Smith, John Wiley & Sons, 2013. IIpeanoyTutenbHO COeIUHEHUS
MOJYYalOT aHAJIOTHYHO croco0am moyydeHus, 0oyiee moapoOHO OMUCAHHBIM HUXKE, B
YAaCTHOCTH, KaK OTMMCAHO B OKCIEPUMEHTANbHOU yacT. B psane ciydaes
MOCJIeIOBATENIBHOCTD MPOBEASHHS CXEM PeaKIUU MOXKeT BapbupoBaThes. Takxke
MO>KHO HCIIOJIb30BaTh BAPUAHTBI 3TUX PEAaKIUi, KOTOPbIe U3BECTHBI CIICIIUAIICTY B
TaHHOW 00JIaCTH TEXHUKHU, HO MOAPOOHO HEe OMUCAHbI B HacTOsIIeH 3asBke. O0uue
CrocoObI MOJyUYeHHs] COEJUHEHUN B COOTBETCTBHU C M300pETEHUEM CTAHYT OYEBHIHBI
CIEeUAJUCTY B JaHHOUN 00JIACTH MPU M3YUEHUH HIKECIenyrmux cxem. McxonHbie
COEIMHEHUs UMEIOTCS B MPOAAKE UJIHM MOTYT OBbITh MOJYYEeHbI CITIOCOOaMH, KOTOPbIE
OTNHUCaHbl B JIUTEPATYPHBIX UCTOYHUKAX UJIM B HACTOSIIEH 3asiBKe, UK MOTYT OBITh
MOJIy4EHbI AHAJIOTUYHBIM UJIU CXOAHBIM criocoboMm. [lepen mpoBeneHnEM peakuu
m00bie COOTBETCTBYIOIINE ()YHKIIMOHATbHBIE TPYIITBI B UCXOJHBIX COEMHEHUSIX
MOTYT OBITh 3aIUIIEHBI C UCTIOJb30BAHUEM OOBIYHBIX 3AIUTHBIX TPy, DTU
3aIUTHBIEC TPYIIBI MOTYT OBITh CHOBA OTHISIIEHBI HA MOAXOMSIIIEH CTaauN
MOCJIEIOBATEIBHOCTH PEAKIUNA C UCIOJIb30BAHUEM METOJIOB, H3BECTHBIX CIEIUATUCTY
B IAaHHOW OOJIACTU W OMHCAHHBIX B JJUTEPATYPHBIX UCTOYHHUKAX, HATIPUMED, B
«Protecting Groups», 3-e uznanue, Philip J. Kocienski, Thieme, 2005 u «Protective
Groups in Organic Synthesis», 4-e usganue, Peter G. M. Wuts, Theodora W. Greene,

John Wiley & Sons, 2006. TepMHHBI «TeMIIepaTypa OKpyKarume cpeas» u
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«KOMHAaTHasd TeMIeparypa» UCIOJb3YIOT B3AUMO3aMCHACMO U 0003HAYaAOT

teminepatypy okojyo 20 °C, nanpumep ot 19 no 24 °C.

Coxkpalenus:
ACN ALlETOHUTPUI
BOJIH. BOJIHBIM
°C rpanyc Lenbcus
CDI KapOOHMITUUMHIA30JT
CyH/CH LUKJIOreKCaH
KOHILI. KOHLIEHTPUPOBAHHBIN
DCM IUXJIOPMETaH
DIPEA N, N-quu30nponuisTUIaAMUH
DMA N, N-mumerunaneraMuy
DMF N,N-numetundopmamun
JAMCO TUMETHIICYTb(MOKCH]T
OPU-MC MacCC-CIIEKTPOMETPHUs] C HOHU3ALMEN DJIEKTPOPACIBUICHUEM
EtOAc STUJIALIETAT
EtOH 3TaHOJ
Ilp. puMep
JKB. SKBHUBAJICHT
FA MypaBbHHAsI KHUCJIOTA
q, qac
HATU 1-[6uc(numeTnnamuno)merunen|-1H-1,2,3-tpuazono[4,5-
b|nupununaus 3-okcun rekcapropdocdar
HCl COJIIHAs KUCJIOTa
BOXX BbICOKO3 P eKTHBHAS )KUAKOCTHAA XpoMaTorpadpus
Ilp. coen. IPOMEXYTOYHOE COeNNHEHHNE
K,COs3 KapOOHAT Kajus
K(OtBu) mpem. OyTOKCUJ KaJusl
1 JUTP
LiOH*H,0 | MmoHOrmapat ruaApOKCUaA JTUTHS
M MOJISIPHBIN
MeOH METAHOJI
MgSO, cyabdat MarHus
MUH MHUHYTa
MIT MUJUTUITUTP
MTBE mpem-0yTUIMETHUIIOBBIN 3P Up
NaOEt 5TaHOJAT HaTpPUsl
NH; aMMHaK
PMB napa-MeTOKCHOEH3UI
IpeIl. npenapaTuBHbIN
oD obpamenHas dasa
KT KOMHaTHas Temmeparypa (okomno 20 °C)
Hac. HACBIIIEHHBIN
TBTU terpadgTopOopat OEH30TPHA3OIUITETPAMETHIYPOHUS
TEA TPUSTHUIIAMUH
TFA TPpUPTOPYKCYCHAST KUCIOTA
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TFAA AQHTUJPUI TPUPTOPYKCYCHON KHCIOTHI
THF terparuapodypan
TMS-Cl TPUMETUJICUIUIXIOPULL

IlonyyeHne IPOMEKYTOUYHBIX COENMHEHUN

ITpoMesxkyTOUuHBIE cOenuHeHus |

ITpomexxytounoe coenuuenue 1.1 (obmuii ciocod)

2-[5-(Xnopmerun)-2H-1,2,3,4-reTpazon-2-min]-1-(4-xnoppenun)stan- 1 -on

Cl
Cl
c(\g_\;g:l . BrA’(@/ /\'ﬂ
I ~-N O

K 1,00 r (8,44 mmonp) S5-(xmopmerun)-2H-1,2,3,4-terpazona u 2,17 r (9,28

Cl

MMOJb) 4-xnopdpenanmndpomuna B 15 mn DMA pobGasmsror 1,63 r (11,8 mMmous)
K>COs3; npu nepememuanuu npu KT. Peakuuonnyro cmech nepememunaroT npu KT B
teueHue 30 MuH., a 3aTeM GUIbTPYIOT. PuibTpaT pazdaBASIOT ¢ BOAOH U HAC. BOJIH.
pactBopoMm NaCl u skcrparupyror nocpeactsoM EtOAc tpu paza. OObenuHEHHBIE
opranudeckue (aspl MpombIBalOT BOAOH, cymar Hag Na,SO4, ¢uirpTpyroT uepes
AKTUBUPOBAHHBIM yrojb U PaCTBOPUTENb YIAJNSIOT IOJ CHH)XEHHBIM JaBJIEHUEM.
OcTaTok OYMIIAIOT € TOMOIIBI KOJOHOYHOH xpomartorpadum (CUIHKaremnsb;

CH/EtOAc, rpanuent ot 80/20 no 50/50), 4uToObl MONYYUTH MPOAYKT.

C10H8C12N4O (M = 271,1 F/MOJ’Ib)
DPU-MC: 271 [M+H]"
B, (BOXX): 1,01 mun (meton B)

CJ'IeI[YI'OH.II/IC COCAUHCHUA MOJIYyHarOT € UCIIOJBb30BAHUEM METOAUK, aHAJIOT MYHBIX
ONMUuCaHHBIM JUISL MNPpOMEKYTOUHOTO COCOUMHCHUA 1.1 , C MNPUMECHEHUEM
COOTBETCTBYHOIINX MHCXOAHBIX BCIICCTB. Kakx mnousTHO crnenquaiaucraM B I[aHHOfI
obyactu TEXHUKHU, 3TH AHAJOTUYHBIC NMPUMEPBI MOTYyT BKJIFOYA4aTh BapHalllU O6H_[I/IX

YCJIOBUHN pEaKLHH.
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"H amp Vcnopusa
(300 MTI'm, peaxuuu
JAMCO-dg) 6 | (OTKIIOHEHHE OT
YacT. HA o01mero
ITpom. Hcxonusie MJIH. HJIH crnoco0a)
coen. BEIICCTBA Crpyxrypa IPU-MC Bpems
yaepIKuBa-
Husg BOXKX
[MuH]
(MeTom)
ACN, 10 muH.
N/
12 V.1 295 0.56
' ‘ \ [M+H]" (A)
O
Cl
HcxonHble
BemecTra 1:1
S S
13 ~ 293 1.12
e 2 [M+HI" | (B)
0 Cl N=N (o]
2 3KB.
OCHOBAHUA
o] N/
311 1.23
L4 O‘ - ,O [M+H]" (B)
I O
ITepemenin-
BaHHC B TCU. 1
r q.,
s Cl 315/317 1.00
’ Br 4 ’ [M+H]" (H)
o —N o]
HcxonmHbie
BemecTra 1:1
s
311 1.08
1.6 :
Br Q [M+H]" (H)
O
2 3KB.
OCHOBAHHUA,
B N= HCXOJTHBIE
17 CO J 277 . 1.26 Bemectra 1:1
. d 0 [M+H] (B) [Tepemenin-

Cl

BaHHC B Tc¢U. 15
MHH.
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|

A\ 277 1.01

1.8 .
S [M+H] H)

Br
(0]
19 Cl 251 0.95
: Br 74 ’ [M+H]" H)
o] 0]
HUcxonHsie
BemecTna 1:1
295 1.02
1.10 V.2 cl ~
7 [M+H]" (B)
—N o)

IIpoMexyTouHnble coenuHenus 11

IIpomexxyTounoe coenudenue I11.1 (oOmuii cnocod)

(1R)-2-[5-(Xnopmermn)-2H-1,2,3,4-Terpazon-2-un|-1-(4-xaopdenunn)stan-1-on

cl cl
—_— N\

—~ N ~ N

c N=N O ¢ N=N  OH

1,30 r (4,80 mmounb) 1-(4-xnopdennn)-2-[5-(xmopmermn)-2H-1,2,3,4-TeTpazon-
2-un|stan-1-ona (nmpomexxytounoe coenuHenue [.1) pactBopsror B 20 mMa ACN B
uHepTHOUW atmocdepe. 12 wmr (0,02 wmmoawr) Xuop([(1S,2S)-2-amuno-1,2-
nupenunstun](4-ronyoncynbdonrun)amuno)(mesurmieH )pyreaus (II) (CAS 174813-
81-1) nobaBnsroT ¢ mocienayrmuM nodasiaeHneM no kamiaMm 0,72 ma (1,73 mmonb)
KOMIUIEKCAa TPUITHIIAMHUHA MYypaBbUHOH KUCHOTHI (5:2). Ilocne mepeMemnBanus mpu
KT B Teuenue 3 4., pacTBOPUTENb YAANAKT IPU MNOHUKEHHOM naasiaeHuu. K
OCTaBINEHCs ChIpOW cMecH NODOABJSIIOT BONY U 3Ty cMech dKkcTparupyioT ¢ EtOAc.
Oprannueckue ciou oObenuHAIT, cymar Hag NapSOs, GunbpTpyror, oOpabaTsiBaroT
AKTUBUPOBAHHBIM yTriieM, (QUIBTPYIOT U PACTBOPUTENL VAAIAIOT NPU MOHUKEHHOM

JaBJIEHUH C MOJYYEHUEM NMPOMEKYTOUHOTO coenuHenus 11.1.
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(M =273,1 r/monb)
273 [M+H]"

0,96 musn (meton B)

Cneny}ouu/le COCANHCHUS MOJIYHAar0OT C UCIIOJBb30BAHUEM METOAUK, aHAJTOTUMIHBIX

O CaHHbIM 1A

COOTBCTCTBYHOIINX MHCXOAHBIX BCIICCTB.

IPOMEXYTOYHOTO

COCOIHUHCHHA

II.1

IMIPUMEHECHUEM

Kak moHsTHO cHnenuailucraM B JaHHOU

obyactu TEXHUKHU, 3TH AHAJOTUYHBIC NMPHUMEPBI MOTyT BKJIFOYUATb BapHalHuHU O6LL[I/IX

YCJOBUHN peakLUu.

BpeMms yaepxuBanud
1;[(1)););4. I;Igfu(;i:;f Crpykrypa SPU-MC B3XX [muH]
' (meTom)
N/
74 297 0.52
1.2 1.2 . '
(‘\ H [M+H] (A)
Cl
F
S
295 1.10
1.3 L3 . :
/\(/ﬂ\N A [M+H] (B)
|
Cl N=N OH
N/
313 1.17
1.4 14 CO [M+H]" B)
Cl HC
Br
317/319 1.14
IL.5 L5 : :
/\éq \',“/Y©/ [M-+H] ®)
Cl N=N OH
0O Cl
313 1.03
IL.6 16 . :
/\</N\[’\1 X [M+H] (B)
cl N=N OH
N/
279 1.14
1.7 1.7 74 (M B)
Cl H
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Bpemsa yaepxkuBaHus
Tpou. Hexonssie Crpykrypa OPU-MC B2XX [muH]
coca. BCIICCTBA
(meTonm)
|\
1.8 18 AN & | [M-+H]* 0.97
Cl N=N OH
0.48
I1.9 1.9 N 253 [M+H]" '
~ N e @
Cl N=N OH
o 297 0.97
I1.10 1.10 =~
/\</N‘r,\l [M-+H]® (B)
¢ N=N OH
IIpomexkyTounnie coenuHenus 111
IIpomexyTounoe coeaunenue I11.1
1-(7-®Ttop-1-6en3odypan-2-un)stan-1-on
o~ O /
HO o) O
F
5
[TepememuBaeMblii pacTBop 6,00 r (42,8 MMOJIb) 3-¢pTop-2-

10

15

ruapokcubenszanpaeruna B 60 mu amnerona oxjaxknaoT a0 0 °C u BHOOCIEOCTBHU

obpabatpiBatoT mocpencrsom 9,47 r (68,5 Mmonb) kapOoHaTa Kajus.

ITocne

nepememuBanus npu 0 °C B Teyenue 10 MuH., mo kamisiM go6asisoT 5,12 mu (64,2

MMOJIb) XJIOPAIlETOHA W PEAKLHOHHYIO cMech nepememuBarT npu 90 °C B Tedyenwue 1

4. PeakuuoHHyr cmech oxuaxaarT A0 KT U KOHUHEHTPUPYIOT HNPU NOHUKEHHOM

JaBJICHHUU.

HeounmenHblii ocTaTOK 3KCTparupyroT mocpeactsoM EtOAc/Bomel u

OpraHu4eckyo (a3sy KOHUEHTPHUPYIOT MNPH MOHUKEHHOM JAaBJIEHHUH C MOJy4YeHUEM

MpoMeXyTO4HOro coenunenus II1.1.

CioH7FO,
OPU-MC:
B, (BDXX):

(M =178.2 r/monp)
179 [M+H]"

0,50 muH (Meton A)
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Crnenymoiiee coOeiMHEHHE MOJY4YarOT IO aHAJOTUU C

MNpOMEKYTOYHBIM

coenunenuem III.1. Kak moHATHO cmemuanucTamM B AAHHOW 0O0JIACTH TEXHUKH, 3TOT

AHAJIOTUYHBIA MPUMEP MOJKET BKJIIOUATh BapUaIMU OOLIUX YCIOBUH pEeaKLUH.

Bpewms VYcnoBus peakuu
yACPKUBAHUA (OTKJIOHEHHE OT
ITpom. HcxomHbie Crpykrypa SPU-MC B2XX o6mero cnoco6a)
coen. BEIIECTBA [MuH]
(meTom)
1,1 3kB.

—0

II1.2

J F 179 0.95
I o [M+H]* B)

xjJopaueroHa; 1,7
3KB. OCHOBAHHA; 3
4. mpu 70 °C

IIpomexkyTounbie coenuHenust IV
IIpomexyTouHOe coequnenue 1V.1

2-bpom-1-(7-pTop-1-6en30dypan-2-un)3Tan-1-ox

F F
o Br (o]
o \ o \
K 547 r (307 wmwmonb) 1-(7-¢prop-1-Oenszodypan-2-un)stan-1-oxa

(mpomesxxyTouHnoe coenunenue III.1) B 66 mn THF no xamnsam noOaBisioT pacTBop

14,81 r (30.7 mmounb) Tpubpomuna rerpadyrunammonus B 3,3 ma MeOH u 32 ma THF

npu nepememusanuu npu KT. Peakunmonnyrw cmech nepememuBaroT npu KT B

TeueHue 2 9., KOHOUEHTPUPYIOT IIPU NOHUKCHHOM OaBJICHHUHW U OCTATOK SKCTPAarupyrT

nocpenctsoM EtOAc/Boxabl. OpraHu4ecKkuil CJIOW KOHLUEHTPUPYIOT NMPU MOHUKEHHOM

JABJICHUU U CBIPOW MaTepHaj OYULIAIOT KOJIOHOYHOH Xpomartorpaduei (CHUiIuKarens;

rekcan/EtOAc, rpagueHT).

C10H¢BrFO, (M =257,1 r/mounb)

BPU-MC: 257 /259 [M+H]"

B, (BOXX): 0,58 muHn (Meton A)

Cnenyromee COeAWHEHHE TOJYYalOT [0 AaHAJOTHU C

MNPpOMEKYTOUHBIM

coenunenueMm IV.1. Kak MOHATHO crmenuaiucTaM B AaHHOW 0O0JIAaCTH TEXHUKH, 3TOT

AHAJIOTUYHBIA IPUMEP MOKET BKJIIOYATh BApUALUK OOIMX YCIOBUH PEAKIUU.
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Bpems yaepkuBaHus

BOXX
Tpom. HcxoxHbie CTpykrypa SPU-MC [MuH]
coen. BCIIECTBA

(MeTom)

Br o 257/259 103
V.2 1.2 S ) )
4 . [M+H]

IIpome:xkyTOouHOE coequHeHUE V

6-Metun-4-okco-3H,4H-dypo[2,3-d|nupumunun-S-kapbokcamun

OH

5 290 r (14,94 wmmonp) 6-mermn-4-okco-3H,4H-dypo[2,3-d]nupumuaun-5-
kapOonoBoit kucnotsl (CAS: 852399-94-1, European Journal of Medicinal Chemistry,
2018, tom 144, ctp. 330 - 348) m 2,66 r (16.43 mmons) CDI B 60 mn THF
nepememnBaroT npu KT B Teuenue 18 u. 3arem mobasysitor 90 mn NH; B THF (0,5
MOJIb/1) U nepeMemuBanue npogookaT npu KT B Teuenue 3 4. PeakiuoHHYIO cMecCh

10 KOHLIEHTPUPYIOT IpPHU MOHMXKEHHOM JaBJEHUH, BbUIMBaIOT B BoAH. pacTBop NaHCOs3
(100 mn Bompt + 40 wmn Hac. BoaH. NaHCO;3), u moJaydeHHBIH OCAIOK

OT(GUIBTPOBBIBAIOT U CYIIAT C MOJYUYEHHEM NMPOMEKYTOUHOTO COEUHEHHS V.

C8H7N303 (M = 193,2 F/MOJIB)
DPU-MC: 194 [M+H]"
15 B, (BOXX): 0,61 mun (meton B)

IIpome:xxyTouHOe coeauHeHue VI

Otun-2-[(5-auernn-6-xJ10pnupUMUIUH-4-UJT)OKCH |alleTaT

o dal
+ ° H | A
OEt o) .
Et
20 K nepememuBaemomy pactopy 111 Mk (1,15 mmonp) stunrnukonsra B 5,0 ma

THF mennenno nobasnsoT pacTBop mpem-0ytokcuna kanmus (1,26 mu, 1,0 momns/n)
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npu 0 °C. ITocne nepememnBanus B Teuenue 35 muH. npu 0 °C nobasisitor 200 mr
(1,05 mmonp) 1-(4,6-1UXTOPIUPUMHUIANH-S5-1J)3TaH-1-0Ha U epeMelnBaHe
npogomxkatoT npu 0 °C B reyenue 2 4. u npu KT B Teuenune 3 4. PeakinoHHyI0 CMeCh
KOHLUEHTPUPYIOT MPU MOHUKEHHOM JaBJCHUU U OUYULIAIOT KOJOHOUHOHN

xpomarorpadueii (cunukarens;, rekcai/EtOAc, rpanuenr).

C10H11C1N204 (M =258.66 F/MOHB)
DPU-MC: 259 [M+H]"
By (BOXX): 1,05 mun (meton B)

IIpomexkyTouHoe coennnenue VII

Ituin-4-3tokcu-S-metundypol2,3-d]nupumMmuann-6-kapOokcuIaT

Et 7
OEt

K nepememuBaemomy pactBopy 2,23 r (8.62 MMONB) MNPOMEXYTOYHOTO
coenuHenusst VI B THF mennenno noOaBisitOT pacTBOP 3TAHOJSATA HATPHS B 3TAHOJE
(2,95 mn, 21 %) npu -12°C. Peakunonnyio cMmech nepememusatoT npu 0 °C B TeyeHue
90 muH., nobaBisitoT pacTBop mpem-6ytokcuna xkanus B THF (4,31 mn, 1,0 monb/n) u
nepememnBanue mnpoaosskatoT npu KT B Tedenue Houu. [obaBnsioT euie mpem-
Ooyrokcun kanus B THF (1,0 mn, 1,0 mosb/n) u nepemernnBanue npoaosskaroT npu KT
B TeueHHe 3 4. PeakuMOHHYI0 CMeCh TNOAKHUCISIIOT YKCYCHOHW KHCJIOTOW U
KOHIIEHTPUPYIOT MPU TMOHUKEHHOM AAaBJIEHWH. PEakIMOHHYI0 CMECh 3KCTParupyroT
nocpenctsoM Boabl/EtOAc, opranuueckuii skcrpakt cymart Hag MgSOy4, GunpTpyroT
U KOHLEHTPUPYIOT MPU NMOHMKEHHOM naBiieHHH. O4YHCTKAa MOCPENCTBOM OOpaléHHO-
¢dazosoit BOXKX (ACN/H,0 rpanuent, 0,1 % TFA) ¢ monydeHHeM NMpPOMEXKYTOUHOTO
coenunenus VIL

C1oH14N»O4 (M = 250,25 r/mounb)

BPU-MC: 251 [M+H]"

By (BOXX): 0,63 muHn (Meton A)



10

15

20

25

-50 -

IIpomexkyTounoe coenunenue VIII

Otun-5-merun-4-oxco-3H,4H-pypo[2,3-dJnupumuaun-6-kapOokcunar

AN @)
74 | —_— Y

NH

—
EtO EtO 7

K mnepememuBaemomy pactBopy 50 wmr (0,20 MMONb) NPOMEXKYTOUHOTO
coequnenuss VII B 2 mun ACN, pgobGapmstor 90 mr (0,60 mMmonb) Wonupa HATpPUS H
cmech nmepememuBaoT npu KT B Tewenue 3 muH. 3ateM pobapnsroT 76 mkia (0,60
MMOJIb) TPUMETHJICHIUIXJIOPHAA, U PEAKUHOHHBIH COCYyJd TEePMETH3HPYIOT U
npoaoukaroT nepememnBanue npu KT B Teuenue 2 4. Peakuuro racat mocpeacTBOM
10 mn Boxsl U nmepememnBaoT B TeueHue 5 muH npu KT. Ocanokx oTdunsTpoBBIBAIOT,
npoMbIBatOT BoAoH u cymat npu 50 °C npu NOHMXKEHHOM JaBJI€HUMU C TMOJyUYeHUEM

NPOMEXKYTOYHOrO coenquHenus VIIL

C10H10N204 (M =222.20 F/MOJ’Ib)
DPU-MC: 223 [M+H]"
By (BOXX): 0,78 muHn (meton B)

IIpome:xxyTouHoe coenunenue IX
5-Mertun-4-okxco-3H,4H-¢pypo[2,3-d|nupumunun-6-xkapboxcamun
0 o)
Q Q

Et H,

Cwmech 800 mr (3.60 mmonb) npomexxyTouHoro coeaquaenust VIII u 400 mr (3,60
mMmoib) CaCl, B 128 Mo ammuaka B MeOH (7 Monb/i) nepeMemnBarT B TepMETUYHOM
cocyae npu 50 °C B TeueHue 36 4. PeakIUMOHHYIO CMeCh KOHLIEHTPUPYIOT MpH
MOHW)KEHHOM [1aBJIEHUH, NepeMemuBaroT B 50 MJI BOABI U NOJYYEHHBIH OCAagOK
OT(PUIBTPOBBIBAIOT, NMPOMBIBAIOT BOAOW, M CYWIAT NPU MOHMKEHHOM IABJIEHUH IPH
60 °C c monyuyeHueM NpOMEXYTOUHOro coequHenus IX.

CsH7N303 (M =193,16 r/monb)

DPU-MC: 194 [M+H]"
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B, (BOXX): 0,50 musn (meton H)

IIpoMe:KVTOYHbIE COeAHHEHHUS X

IIpomesxyTounoe coequnenue X.1

H
0
H
| + c(\Q/?/O/—»
H

Cwmecpb 120 mr (0.47 mmonb) 6-metun-4-okco-3H,4H-dpypo[2,3-dnupumunun-S-
(CAS: 852399-94-1), 92 wmr (0,47 wmmonap) (1R)-2-[5-

o)

KapOOHOBON KHUCJOTHI
(xnmopmetnn)-2H-1,2,3,4-terpazon-2-uin]-1-(4-merundenun)stan-1-omna

(mpomexxyTouHoe coenunenue I11.9) m 98 wmr (0,71 mmonr) K,CO3; B 2 max DMA
nepememnBaroT npu KT B Teuenme Houm. 3arem pobasysitor 98 mr (0,71 mMmoub)
K,COs u cmech nepememuBaroT npu 60 °C B Teuenue 2 4., u npu 80°C B TeueHune 5 u.
Peaknuonnyrwo cmech oxnaxkparoT a0 KT u oummaror mpu nomomu oOpaméHHO-

dazosoii BOXKX (ACN/H;O rpamment, 0,1 % TFA) ¢ nonaydeHHeMm KellaeMOro
y

IPOAYKTA.
C19H1sNgOs (M =410,38 r/mouib)
DPU-MC: 411 [M+H]"
By (BOXX): 0,90 mun (meron H)

OINIHNCaHHBbIM

COOTBETCTBYHOIINX MHCXOAHBIX BCIICCTB.

Cneny}omne COCANHCHUA MOJIyHarwT ¢ UCIIOJIB30BAHUEM METOAUK, aHAJIOTUMYHBIX

JJIA

NPOMEXYTOUHOTIO

COCOUHECHUA

X.1 c

NMPUMECHEHUEM

Kakx mnoHsATHO cHoenuajlucraM B JaHHOU

obyactu TEXHUKHU, 3TH AHAJOTUYHBIC NMPHUMEPBI MOTyT BKJIFOUATh BapHalllU O6H_[I/IX

YCJIOBUMN peakLHu.

Bpewms
yAep KUBaHHUS
IIpoM. | Hexonnsbre CTpykTypa PU-MC BOXX
coea. BELIEeCTBA [MuH]
(MeTon)
OH
0
471
X2 " 0.97
[M+H]" (H)
+ 1.6




5

10

15

20

-52 -

Bpewms
. yAEPKUBAHUS
POM. | Hcxonnbie CtpykTypa SPU-MC BOXX
COeM. | pemecTBa [MuH]
(MeTon)
H
H 455 0.92
X.3 L N
[M-+H] (H)
+11.10

IloayuyeHre KOHEUYHBIX COEeAMHEHHII

IIpumep 1 (o0was metonuka A)

3-({2-[(2R)-2-ruppokcu-2-(4-metundenmn)stun]-2H-1,2,3 4-rerpazon-5-

w1y MeTun)-6-metun-4-okco-3H,4H-¢dypo[2,3-dnupumunun-S-kapbokcamus

H+
//('\()" OH
cl

Cwmecw 1,50 r (7,77 mmonb) 6-metuin-4-okco-3H,4H-dpypo[2,3-d|mupumuaun-5-
kapOokcamuaa, mpomexxyrouHoe coenunHenne V, 3,22 r (23,30 mmonp) K,CO3 1 1,96 T
(7,77 wmmonb) (1R)-2-[5-(xnopmerun)-2H-1,2,3,4-reTpazon-2-ui]-1-(4-metundenrn)
sTaH-1-ona (mpomexyrouHoe coenmHenue 11.9), B 25 mn DMA nepememuBarT npu
KT B Teuenue HOum. PeakUMOHHYH CMeCh BBUIMBAIOT B JIENSIHYIO BOAY U TPHU pasza
skcTparupyroT  nocpeactsomM  EtOAc.  OObenwHeHHBIE  OpPraHHYECKUE  CJIOU
nepememnBaroT ¢ MgSOy4, GUIBTPYIOT, KOHUEHTPUPYIOT MPU MOHMKEHHOM JaBICHUHU
¥ OYHMINAKT Npu momoiu odpaménno-paszosoit BOXKX (ACN/H,0 rpaauent, 0,3 %

TFA) c mony4eHHEM KelaeMOro NpoaAyKTa.

C19H19N704 (M = 409,4 F/MOJ’Ib)
BPU-MC: 410 [M+H]"
By (BOXX): 0,73 mun (meton B)

'H SIMP (400 My, JJMCO-dg) & 1act. na man.: 2.25 (s, 3 H), 2.72 (s, 3 H), 4.74
(d, J=6.6 T, 2 H), 5.02 - 5.08 (m, 1 H), 5.58 (s, 2 H), 5.74 (s, 1 H), 7.10 (d, J=8.0
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I'm, 2 H), 7.21 (d, /=8.0 'y, 2 H), 7.55 (brd, /=1.3Tu, 1 H), 8.74 (s, 1 H), 9.16 - 9.22
(m, 1 H)

Cnenyroimue  COEOWHEHHs  MOJYyYalT C  HCHOJb30BAHHEM  MPOLEAYp,
AHAJIOTUYHBIX OMHCAHHBIM IJisi mpuMmepa | obumas Meronguka A C NpPUMEHEHHEM
COOTBETCTBYIOLIUX MCXOAHBIX BellecTB. Kak MOHSATHO cHeuuajucTaM B JaHHOH
00JIaCTH TEXHWKH, 3TH AHAJOTHYHbIE MPUMEPbl MOTYT BKJIIOYATh BapUalMH OOLINX

YCJIOBUHN peakLUU.

HcxonHbie VcnoBus
Ctpykrypa

Ilp.
BELECTBA peakuuu

DMF, 1.0 sks.
I1.3, 3.3 skB.
ocHoBanwusi, KT,
50°C, 5 4.

2 IX+11.3

DMF, 1.0 sks.
I1.8, 3,3 skB.
OCHOBaHMS,
50°C, 5 u.

3 IX+11.8

DMF, 1.0 >kB.
I1.4, 3,0 5kB.
ocHoBanwus, KT,
B T€4. HOYU

4 V +11.4

DMF, 1.0 skB.
I1.3, 3,0 skB.
ocHoBaHwus, KT,
B T€4. HOYH

5 V+11.3

DMF, 1.0 sks.
I1.6, 3,3 skB.

OCHOBaHWS,
50°C, 5 4.

6 IX+ 116

DMF, 1.0 sks.
I1.8, 1,5 skB.
ocHoBaHusi, KT,
B T€4Y. HOYH

7 V +11.8
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Ilp.

Hcxonueie
BEIIECTBA

Crpyxkrypa

YcaoBus
peakuuu

IX +11.9

DMF, 1.0 sks.
I1.9, 2,0 skB.

OCHOBaHMSI,
50 °C, 3 u.

V+1I.1

DMF, 1,1 sks.
I1.1, 1,5 skB.
ocHoBaHwus, KT,
B T€4. HOUU

10

IX+1I.1

DMF, 1.0 sks.
I1.1, 3,3 skB.

OCHOBaHWS,
50°C, 3 4.

11

V +11.7

DMA, 1.0 3kB.
I1.7, 3,0 skB.
ocHoBaHus, KT,
B T€4Y. HOYH

12

V +11.5

DMF, 1,0 skB.
I1.5, 3,0 skB.
ocHoBaHwus, KT,
B T€4. HOYH

13

V+11.2

DMF, 1.0 sks.
I1.2, 3.0 skB.
ocHoBaHwus, KT,
B T€4. HOYH
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AHanuTUYECKUE JAaHHBIC OJIA COGHHHGHHﬁ, OIINCAaHHBIX B Ta6m/1ue BBIIIC:

Bpewms
Ilp. | DPU-MC %’g%"%“‘f;ﬁﬁ 'H SIMP (400 MT'n, IMCO-ds) & 4act. Ha MIH.
(meTon)

2.53 (s, 3 H), 4.88 - 5.02 (m, 2 H), 5.43 - 5.50

452 0.58 (1’1’1, 1 H), 5.52 (S, 2 H), 6.43 (d, J=52 rl.l, 1 H),
2 [M+H]" (D) 7.28 -7.35 (m, 3 H), 7.58 (brs, 1 H), 7.72 - 7.76

(m, 1 H), 7.87 - 7.95 (m, 2 H), 8.72 (s, 1 H)

2.53 (s, 3 H), 4.77 - 4.92 (m, 2 H), 5.26 - 5.32

(m, 1 H), 5.51 (s, 2 H), 6.39 (d, J=5.2 ', 1 H),
3 436 0.56 6.87 (dd, J=3.8, 0.8 I';, 1 H), 6.94 (d, J=3.8 I'wy,
[M+H] (D) 1 H), 7.57 (brs, 1 H), 7.90 (brs, 1 H), 8.72 (s, 1

H)

272 (s, 3 H), 4.85 - 5.03 (m, 2 H), 5.39 - 5.48

(m, 1 H), 5.59 (s, 2 H), 6.45 (br d, J=3.9 'y, 1

470 0.63 H), 7.21 (td, J/=9.1, 2.4 ', 1 H), 7.28 (s, 1 H),

4 [M+H]" (D) 7.55 (br's, 1 H), 7.75 (dd, J=8.7, 5.3 T'y, 1 H),
7.81 (dd, J=9.3,2.3 I'u, 1 H), 8.74 (s, 1 H), 9.13

-9.23 (m, 1 H)

2.72 (s, 3 H), 4.87 - 5.04 (m, 2 H), 5.46 (dd,
J=7.9,4.75 T, 1 H), 5.59 (s, 2 H), 6.43 (s, 1 H),
5 452 0.61 7.29 (s, 1 H), 7.30 - 7.37 (m, 2 H), 7.55 (d, J=1.7
[M+H] (D) I'u, 1 H), 7.69 - 7.76 (m, 1 H), 7.86 - 7.93 (m, 1

H), 8.75 (s, 1 H), 9.19 (d, J=1.7 'y, 1 H)

2.52 (s, 3 H), 4.96 - 5.08 (m, 2 H), 5.25 - 5.30

(m, 1 H), 5.50 (s, 2 H), 6.30 (brs, 1 H), 6.83 (s,

6 470 0.61 1 H), 7.30 (dd, J=8.8, 2.2 T'y, 1 H), 7.56 - 7.60

[M+H] (D) (m, 2 H), 7.66 (d, J=2.2 Tu, 1 H), 7.89 (brs, 1

H), 8.69 (s, 1 H)

271 (s, 3 H), 4.78 - 4.92 (m, 2 H), 5.24 - 5.32

(m, 1 H), 5.59 (s, 2 H), 6.39 (d, J=5.2 'y, 1 H),

7 436 1.12 6.82 - 6.84 (m, 1 H), 6.92 (d, /=3.8 ', 1 H),

[M+H] (B) 7.52-7.57 (m, 1 H), 8.75 (s, 1 H), 9.15 - 9.21

(m, 1 H)

2.26 (s, 3 H), 2.53 (s, 3 H), 4.74 (d, J=6.6 'y, 2

H), 5.01 - 5.09 (m, 1 H), 5.51 (s, 2 H), 5.74 (d,
3 410 0.58 J=4.8Tu, 1 H), 7.11 (d, J=7.9 'y, 2 H), 7.24 (d,
[M+H] (E) J=7.9Tu, 2 H), 7.58 (br's, 1 H), 7.90 (br s, 1 H),

8.72 (s, 1 H)

2.72 (s, 3 H), 4.73 - 4.84 (m, 2 H), 5.08 - 5.13
430 0.84 (m, 1 H), 5.57 (s, 2 H), 5.92 (s, 1 H), 7.31 - 7.38

9 [M+H]" (©) (m, 4 H), 7.55 (br d, J=1.4 ', 1 H), 8.74 (s, 1

H), 9.17 - 9.22 (m, 1 H)
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Bpewms
YIAEPKUBAHUSA | |
Ip. OPU-MC BXKX [mun] H AMP (400 MT'u, IMCO-ds) 6 9acT. Ha MJIH.
(meTon)
2.54 (s, 3 H), 4.73 - 4.84 (m, 2 H), 5.08 - 5.15
10 430 0.97 (m, 1 H), 5.50 (S, 2 H), 591 (d, J=49 Fu, 1 H),
[M+H]" (H) 7.33 -7.40 (m, 4 H), 7.57 (br s, 1 H), 7.90 (br s,
1 H), 8.71 (s, 1 H)
272 (s, 3 H), 4.97 - 5.08 (m, 2 H), 5.26 (dt,
J=7.6,5.3 ', 1 H), 5.57 (s, 2 H), 6.23 (d, J=5.6
436 0.57 I'u, 1 H), 6.79 - 6.81 (m, 1 H), 7.19 - 7.23 (m, 1
11 .
[M+H] (D) H), 7.25 - 7.30 (m, 1 H), 7.51 - 7.58 (m, 3 H),
8.72 (s, 1 H), 9.17 (d, J=1.8 T'y, 1 H)
2.72 (s, 3 H), 4.69 - 4.86 (m, 2 H), 5.09 (dt,
J=7.4,5.1Tu, 1 H), 5.57 (s, 2 H), 5.91 (d, J=4.8
474 1 476 0.66 I'u, 1 H), 7.27 - 7.32 (m, 2 H), 7.45 - 7.50 (m, 2
12 i
[M+H] (E) H), 7.54 (d, J=1.5Tu, 1 H), 8.74 (s, 1 H), 9.19
(d, J=1.4 Ty, 1 H)
272 (s, 3 H), 4.98 - 5.11 (m, 2 H), 5.30 (dt,
J=73,5.4Tu, 1 H), 5.57 (s, 2 H), 6.33 (d, J=5.7
454 0.45 I'u, 1 H), 6.89 (d, J/=2.7 Ty, 1 H), 7.13 - 7.25 (m,
13 .
[M+H] (A) 2 H), 7.33 - 7.42 (m, 1 H), 7.53 (d, J=1.5 T, 1
H), 8.70 (s, 1 H), 9.16 (d, J=1.7 I'y, 1 H)

IlonydyeHHe KOHEUYHBIX COeAMHEHUN

Ipumep 1 (obimas metonuka B)
3-({2-[(2R)-2-Tunpokcu-2-(4-metundennn)stun]-2H-1,2,3,4-rerpazon-5-

ui}MeTun)-6-metun-4-okco-3H,4H-dypo[2,3-d|mupumugun-5-kapObokcaMmua

K 35 wmr (0,09 mmonb) 3-({2-[(2R)-2-ruapoxcu-2-(4-metundenrn)stun]-2H-
1,2,3,4-reTpazon-5-un }metun)-6-metun-4-okco-3H,4H-pypo[2,3-d Jmupumunun-5-
KapOOHOBOH KHCJOTHI, mpoMekyTouHoe coequneHue X.1, B 2.0 mau DMF nobasnstor
32 mr (0,09 mmons) HATU u 73 mkix (0,43 mmonb) DIPEA npu nepememmuBaHuu mpu
KT. Yepes 5 mun. nobasusror 82 mr (0,85 Mmonb) kapOoHaTa aMMOHHUS M CMECh
nepememnBaroT npu KT B Teuenne Houn. CMech OUMINAIOT MPU MOMOINU OOpalIéHHO-
dazosoii BDXKX (ACN/H;O rpapuent, 0,1 % NH;3;) ¢ mnmonyueHuem kegaemMoro

MPONYKTA.
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Cnenyfomne COCOUMHCHUA NOoJIy4aroT C HCITOJIB30OBAHUEM

IIponenyp,
AHAJIOTUYHBIX ONMUCAHHBIM A mpumepa | oOmas Meroauka B, ¢ mpumeHeHuem
COOTBETCTBYKOILIMX HCXOAHBIX BeuecTs. Kak NOHATHO cHnenuaaucraM B JaHHOWU
0o0JaCTH TEeXHMKH, 3TH AHAJOTHYHbIE NMPUMEPbl MOTYT BKJIOYATh BapuUalHMu OOLINX

YCJIOBUHN pPEaAKIUH.

b Hcxomubie CTOVETYDA VcaoBus
p- BEIICCTBA PyXTyp peaxuuu
DMF, 1.0 3ks.
HATU, 5,0 3kB.
" <2 DIPEA, 10 3ks.
kapOoHaTa
ammonus, KT, B
TCY. HOUYH
DMF, 1.0 3ks.
HATU, 5.0 sxs..
L5 <3 DIPEA, 10 3ks.
kapOoHaTa
ammonus, KT, B
TCY. HOYH
AHaJIUTUYECKUE TAaHHBIE IS COSNUHEHU W, OMUCAHHBIX B TaOJHIIE BHIIIE
BpeMma
R y AC PIKUBAHHS 1 )
Ip. SPU-MC BYKX [suis] H SAMP (400 MT'u, IMCO-ds) 6 4acT. Ha MIIH.
(MeToxa)
2.72 (s, 3 H), 4.96 - 5.09 (m, 2 H), 5.27 (dd, J=7.4, 4.9
470 0.90 Ty, 1 H), 5.57 (s, 2 H), 6.80 (s, 1 H), 7.30 (dd, J=8.8, 2.2
14 [M+H]" (H) T, 1 H), 7.54 (brd, J=1.3 T, 1 H), 7.55 - 7.59 (m, 1 H),
7.63 -7.65 (m, 1 H), 8.71 (s, 1 H), 9.15 - 9.19 (m, 1 H)
2.72 (s, 3 H), 4.96 - 5.09 (m, 2 H), 5.22 - 5.29 (m, 1 H),
154 0.85 5.57 (s, 2 H), 6.27 (d, J=5.7 T, 1 H), 6.79 (s, 1 H), 7.10
15 [M+H]* (C) (td, J=9.2, 2.7 Tu, 1 H), 7.36 (dd, J=8.9, 2.7 T, 1 H),
7.51-7.58 (m, 2 H), 8.70 (s, 1 H), 9.16 (d, J=1.7 T, 1 H)
AHanuTudeckue Mmeroabnl BOIKX
Metoa A
06. % BoabI o IToTox
. A
Bpems (MuH) (Bxy. 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




Ananuruyeckas kononka: XBridge BEH (Waters) C18 2.1 x 30
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TeMiepaTtypa kojoHku: 60 °C

Metoa B

MM_ 1,7 MKM;

06. % BoaBI ITorok
Bpemst (MuH) (Bxa. 0,1 % TFA) 06. % ACN [mMy1/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

Ananuruyeckas koysonka: Stable Bond (Agilent) C18 3.0 x 30 mm_ 1,8 MkM™;

TeMiepatypa kojoHku: 60 °C

Metoa C
06. % BoOxBI IToTok
Bpems (MuH) (Bxa. 0,1 % NH3) 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

Ananurnyeckas kononka: Xbridge (Waters) C18 3.0 x 30 mm_2,5 MKM;

TeMnepaTtypa konoHku: 60 °C

Metoa D

06. % Bonbl o IToTok
Bpems (MuH) (8. 0.1 % NH,OH) Vol. % ACN [Mn/Mis]
0.00 95 5 1.5
1.30 0 100 1.5
1.50 0 100 1.5
1.60 95 5 1.5

Ananutudeckas kojmonka: XBridge C18 3.0 x 30 mm_2.5 mxm (Waters);

TeMiepatypa konoHku: 60 °C

MeTtoa E
Bpems (M) 06. % BOIBI 06. % ACN IToToxk
(Bka. 0,1 % TFA) 0.08%TFA [mMy1/MuH]
0.00 95 5 1.5
1.30 0 100 1.5
1.50 0 100 1.5
1.60 95 5 1.5




-59 .

Ananuruyeckas kosonka: Sunfire (Waters); C18 3.0 x 30 mm_2,5 MKM;

TeMnepaTtypa konoHku: 60°C

Metoa F
006. % BOabI IToTox
Bpems (MuH) (Bka. 0,1 % TFA) 06.% ACN [mMy1/MuH]
0.00 95 5 1.3
0.02 95 5 1.3
1.00 0 100 1.3
1.30 0 100 1.3

Ananuruyeckas koynonka: XBridge BEH (Waters) C18 2,1 x 30 mm_2,5 MKM;

TeMiepatypa kojoHku: 60 °C

Mertoa G

00. % BOABI

0
BpeMsi (MHUH) (sx1. 0.1 % TFA) Vol. % ACN ITorox [mi/MuH]
0.00 99 1 1.6
0.02 99 1 1.6
1.0 0 100 1.6
1.1 0 100 1.6

Ananuruyeckas koysonka: Zorbax StableBond C18 (Agilent) 1,8 mkm; 2,1 x 30

MM, TeMrepaTypa kKojoHku: 60 °C

Metoa H
06. % BoabBI 0 IToTox
Bpemst (MuH) (Bka. 0,1 % TFA) 06.% ACN [mMy1/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

Ananutudeckas kojonka: Sunfire (Waters) 2,5 mxm; 3.0 x 30 mwM;

TeMiepatypa konoHku: 60 °C

Metoa I

00. % BOABI

0
BpeMsi (MHUH) (sx. 0.1 % TFA) Vol. % ACN ITorox [mMn/MuH]
0.00 95 5 1.5
1.30 0 100 1.5
1.50 0 100 1.5

Ananutndeckas kojonka: Sunfire C18 (Waters) 2,5 mxm; 3.0 x 30 mwm;

TeMinepartypa kononku: 60 °C
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Mertoa J
Bpemst (MuH) 06. % Boabl 06. % ACN TToTok
P (Bxy. 0.1 % FA) (Bka. 0,1 % FA) [Ma/muH]

0.00 60 20 03
6.00 40 60 05
6.8 40 60 0.5
7.00 10 50 0%
810 10 30 05
8 50 0 20 E

10 60 40 05

Ananuruyeckas koysonka: Acquity UPLC BEH ; C8 2.1 x 150 mm_1,7 MkMm;

TeMiepaTypa kojoHku: 55 °C

Mertoa K
06. % BoxabI IMoTok
Bpems (M) (Bxu. 0,1 % NH3) 06. % ACN [Ma/muH]
0.00 95 5 1.3
0.02 95 5 1.3
1.00 0 100 1.3
1.30 0 100 1.3

Ananurnyeckas kononka: XBridge BEH ®ennn (Waters) 2,1 x 30 mm_1,7

MKM; TemrnepaTtypa kojoHku: 60 °C
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OOPMVYIJIA U30BPETEHM A

1. Coenunenne popmynsl (1)

R? o)
AN
Rm/\ﬁ » ,>’A

HO

5 (D
B KOTOpOH
A BBIOMpAIOT U3 TPYNIBL, BKIOUYaO e B cebs Gpenwn, Tnodenunn,
OenzornodeHmn u OeH30pypaHUJl, He3aMeIeHHbIH UK 3aMEIIeHHbIN OJHUM U
IBYMsI YJIEHAM T'PYIIIbI R3, Braroyaroieii B cebss —CN, ranoren, Ci4-ankmi, O-C4-
10 ankun, Cy4-propankmn, O-C4-propankui, Cs.g-muknoankui, O-C;.4-IUKIOATKUI,
Cs.q-nuknopropankun u O-Cs_4-uuknopTopanku,
R' npencrasmnser co6oit H, H3;C nnu HyN(O)C;
u
R” npencrasnser coboit H;C man HyN(0)C;
15 NpU YCJIOBHH, UYTO:
ecim R' mpencrasmsier coGoit HyN(O)C, R* npencrasmsier coboii H3C;

ecin R? mpencrasuser co6oit HyN(O)C, R! mpencrasnser coboit H nmm H;C.

2. Coepunenne Gopmynsl (I) mo m. 1, rme A BHIOMpPAIOT U3 TPYIIIIEBL,

20 BKJIFOUAKOIIER B celst

*



5

10
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*

u

b

He3aMeIleHHbIN U1K 3aMelleHHbIN OOHHUM UJIU NBYM:A YJICHAM T'PYIIIIbI R3.

3. Coenunenne popmyasl (I) mo ogHomy u3 m. 1 wmu 2, rae R® BeiGupator us

rpynmel, Bkiarovaromeid B cedst Br, Cl, F u H;C.

4. Coenunenue ¢popmyisl (I) mo m. 1, rne A BHIOMPAIOT U3 TPYIIIHI,

BKJIFOYAKOIIEH B celst

*

|8
|8
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5. Coenunenue popmyisi (I) mo ogromy u3 mi. 1 - 4, rae R' npexcrasnser
coboit H3C u R* npencrasmsier coboit H;N(O)C.
10
6. Coenuuenne hopmynsl (I) mo ogaomy u3 . 1 - 4, rne R' npencrasnser

co6oit H,N(0)C u R” npexncrasiuser coboii H;C.

7. Coenunenne popmyisl (I) mo onromy u3 nm. 1 - 4, BeIOpaHHOE U3 TPYIIILI,

15 BKJIFOUAOIIEN B celst
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8. Coenunenue ¢popmysl (I) mo n. 1, BeiOpaHHOE U3 TPYNIBI, BKJIKOYAKOIIECH B

cebs

<L) 0
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H,N o
abhhe ’

HO

HO

9. Conb, B 4aCTHOCTH, (hapMaleBTUYECKH MTpUeMIieMasi COJIb COeTUHEHUS 10

ogHoOMy u3 nm. 1 - 8.

10 10. @apmaneBTUUecKass KOMIO3ULHUSA, COAEPIKALIAsA 1O MEHBIIEN MEPE OJHO
coenuHenue ¢popmysl I mo ogHomMy u3 mm. 1 - 8 wiau ero apMaeBTHYECKH
MPUEMJIEMYIO COJIb U OJTHO UJIM HECKOJIbKO (hapMaIeBTHYECKU MPUEMIIEMbBIX

BCIIOMOTAaTCJIbHBIX BCIICCTB.

15 11. Coenunenne popmynsl (I) mo onHOMY MM HECKOJNBKUM ml. 1 - 8 wim ero
dapmMareBTUUECKH IpUEMIIeMas COJIb ISl IPUMEHEHHS B KaUeCTBE JIEKAPCTBEHHOTO

cpencraa.
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12. Coenunenue no oqHoMy u3 nm. 1 - 8 uiaum ero papmauneBTHIECKH
npuemsieMast COJIb JJIs JIeUeHUs WU NPOPUIAKTUKY BOCHIAJUTEIbHBIX 3a001€BaHUN

ABIXATENbHBIX MyTeH Ui GUOPO3HBIX 3a00I€BAHUN HIIH KAIIJIS .

13. CoenuHenue no ogHoMy u3 mim. 1 - 8 wiu ero apmMaueBTHYECKH
npuemiaemas COJib IJid JICHECHUA NN HpO(I)I/IJ'IaKTI/IKI/I HANOIIaTHYECKOI o 3a00€eBaHUs

aerkux (M3JI) unu xams.
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