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B wu300peTeHUU TpPEITIOKEHBI
[1,4]okca3un-4,6-muona Gopmyisl (I):

Ty

ompenenennsie  npomsBoanbie  3H,4H,5H,6H,7H-nupumuo[4,5-b]

/
HO

KOTOpBIC SIBISIFOTCS MHTHOUTOpaMHU TPAaH3UTOPHOTO perentopHoro moreHnuana ankupuaa 1 (TRPA1),
W T03TOMY TIPUTOIHBI ISl JICUCHUS 3a00JCBaHUM, MOMIAONINXCS JICUCHUI0 MHruouposanneM TRPAI.
Taxoke mpeIoKeHbI CoAepIKaIINe UX (hapMaIleBTUIECKUE KOMIIO3HUITUH H CITOCOOBI MTOJTyYeHHSI YKa3aHHBIX
COEIMHCHUH.
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00J1acTh, K KOTOPO¥ OTHOCHTCSI H300peTeHue

Hacrosiee m3o0pereHre OTHOCUTCS K ompesencHHbIM npousBoaasiM 3H,4H,5H,6H,7H-mupumuno[4,5-
b][1,4]okcaznun-4,6-1u0HA, KOTOpPHIE SABISAIOTCS WHTHOUTOPAMU TPAH3UTOPHOTO PEIECIITOPHOTO TOTEHITHANIA aH-
kupuHa 1 (TRPA1) 1 mo3TOMy NMpUMEHUMBI IS JICUSHUS 3a00JICBaHUM, TTOIIAIONINXCS JICUSHUIO TTyTEM HHTH-
oupoBanus TRPAI1. Taxke npeasioskeHbl coAepKamue uxX (apMarneBTHIECKUe KOMITO3UITUH M CTIOCOOBI TIOTy-
YeHHS YKa3aHHBIX COSAMHCHHH.

Ipeanockliky co3xaHus U300peTeHUs

Kananel TpaH3UTOpPHOTO pernenTopHoro noreHnuana (kanaiasl TRP) mpenctaBisiioT co0oi Tpymmmy MOTEH-
[[UaNI3aBUCHUMBIX HOHHBIX KaHAJIOB, PACIIOJIOKECHHBIX TITaBHBEIM 00pa3oM Ha IUIa3MaTHUYCCKOW MeMOpaHe MHOTHX
TUIOB KJIETOK MiekonuTaromux. CymecTByeT npuMepHo 30 CTpyKTypHO CBsi3aHHBIX kaHanoB TRP, orcoptupo-
BanHbIX 1o rpynnam: TRPA, TRPC, TRPM, TRPML, TRPN, TRPP u TRPV. Katuonsslit kanan TpaH3UTOPHO-
TO PEIeNnTOPHOTO MoTeHnuana, nojaceMeiicto A, wieH 1 (TRPAL), Taxke U3BECTHBIN Kak TPaH3UTOPHEIA pe-
LENTOPHBIN MOTEHINAJ aHKUPHHA |, SBNISETCS €AMHCTBEHHBIM 4JeHOM HojceMeiictBa reHoB TRPA. Ctpykryp-
Ho kaHanmbel TRPA xapaxkTepu3yroTcsi MHOKECTBEHHBIMU N-KOHLIEBEIMM aHKMPUHOBBIMU MOBTOpaMu (~14 Ha N-
koH1ie TRPA1 genoBeka), uro maet Hadaso Oykse "A" mist o6o3HaueHus ankupuaa (Montell, 2005).

TRPA1 B BEICOKOH CTETICHH SKCIIPECCUPYETCS B TNIA3MATUIECKON MeMOpaHe CEHCOPHBIX HEHPOHOB 3aIHUX
KOPEIIIKOB W Y3JIOBBIX TaHTINEB, KOTOPBIE 0OCIYKHBAIOT KaK KOXY, TaK U JIETKHE, a TAK)KE B TOHKOM KHIIICYHH-
Ke, TOJICTOM KHIITKE, TOPKEITYA0YHOM JKelle3e, CKeIEeTHBIX MBIIIIaxX, CepAle, TOJOBHOM MO3Te, MOYEBOM ITy3bIpe
n mMporutax (https://www.proteinatlas.org/), a Takxke B pudpobIacTax JErKAX denoBeKa.

TRPA1 Hanbomnee u3BeCTEH Kak CEHCOP U pa3ApakUTeNe OKpYKAIOIIEeH cpebl, BEI3BIBAIOIINX COMATO-
CEHCOPHBIE MOJIAILHOCTH, Takne Kak 00:1b, xomox u 3yA. TRPA1 akTuBHpYyeTCs psSaoM peakIMOHHOCIOCOOHBIX
IMEeKTPOGUITBHBIX CTHMYJIOB (HAIIPUMEp, aJUTMIH30THOIMAHATOM, aKTHBHON (POPMOI KHCIIOpOIa), a TaKKe He-
PCaKIIMOHHOCTIOCOOHBIMU COCIMHCHUSAMHU (HAIPUMEp, WIMIMHOM), BBI3bIBas Kalllellb, CBS3aHHBIH C acTMOM,
XPOHHYECKON 00CTpYKTUBHOM Oone3Hbio Nerkux (XOBJI), maunonarndeckum jierouHbiM Guopozom (MJID) wmm
MOCTBUPYCHBIN Kalllellb, WM XPOHUYECKUN MIUOTIATHUYCCKUI KaIllellb, 8 TAKXKE Kallle)b Y YYBCTBUTEIBHBIX T1a-
mueHToB (Song and Chang, 2015; Grace and Belvisi, 2011). Uarubutopst TRPA1 mpurognsl npu JedeHUN
NJI®, npy KOTOPOM Kallenb MHUPOKO PACIPOCTPAHEH M3-3a CBSA3M MEXIY KalllJIeM W TMOBPEXICHUEM JIETKHX, Ha
OCHOBAHUM HCCIICOBaHUI, MOKA3bIBAIONIMX BhI3BaHHOE KannieM nosbimeHne TGF-B (Xie u coasr., 2009; Fro-
ese u coaBT., 2016; Tschumperlin u coast., 2003; Yamamoto u coast., 2002; Ahamed u coast., 2008). OcTpoe
TIOBPEKACHHUE JIETKNX B pe3ysbraTe uHPekun SARS-Cov-2 omocpemoBaHo, IO MEHBIIEH Mepe YacTUIHO, aK-
TUBHBIMH (popmamu kuciopoaa (ADK). ADK seustorcs mpsmeiM aktuBatopoM TRPA1. Kpome Toro, mpexnrio-
nararot, 4ro neceHcuomnuzanus TRPA1 mocpencTBoM mMOTpeOIeHHs OCTPOW MHUIMM PeryiupyeT myTh Nrf2 u
CHW)XKaeT OKUCIHTENbHBIN cTpecc (Bousquet et al., 2020, Bousquet et al., 2021). Takum 00pa3oM, HUHTHOUTOPHI
TRPA1 UMEIOT MOTEHIUAT B JICUCHUU TMOPAXKCHUHN JIETKUX, BBI3BaHHBIX Covid-19/SARS-Cov-2. AHTaroHuCTHI
TRPA1 uHTHOHMPYIOT Nepefayy CHUTHAIOB KalblHUs, 3aIyCKACMYIO TPUTITEPaMU Kallllsl, TAKAMH KaK OKHCIIH-
TENBHBIA CTpecC OT IKCTpakTa curapeTHoro asiMa (DC/I), BHICBOOOKAEHHE MEIMaTOpa BOCIIAJICHUS M CHIDKCHHUE
9KCIPECCUH TeHOB aHTHOKcUIaHToB (Lin n coasr., 2015; Wang u coasrt., 2019). Antaronuctsl TRPA1 a¢ddex-
TUBHBI B UCCICIOBaHUAX aronuueckoro mepmarura (Oh u coast., 2013; Wilson u coast., 2013), KOHTaKTHOTO
nepmaruta (Liu u coat., 2013), 3yna, cBszanHoTO ¢ micopuazoM (Wilson u coast., 2013) u IL-31-3aBucumoro
3yna (Cevikbas u coast., 2014). Yeennuenue pynknun TRPA1 y demoBeka ObUIO CBSI3aHO C CEMEUHBIM DTIH30-
nudaeckuM 0oseBbiM cuHIpoMoM (Kremeyer u coasr., 2010). Aararonnct TRPA1 6but1 3 pexTHBEH B MOBEICH-
4eCKOM MOJIeNIH aJUTOAMHNH, CBs3aHHON ¢ murpeHbio (Edelmayer u coaBt., 2012). TRPA1 cenekTHBHO yBETUIH-
BaeTCs B TAHTJIIAX TPOMHUIHOTO HEPBA, MHHEPBUPYIONINX MOBPEXKICHHBIE 3yOBI, IO CPABHEHHUIO C IKCIPECCHEN
TRPA1 B raurausx TpOWHUIHOTO HEpPBA, HHHEPBUPYIOMUX 370poBble 3yOnl (Haas u coast., 2011). M3BecTHO,
YTO HECKOJIBKO aHECTETHUKOB siBiIsAoTCs aronncramu TRPA1, B Tom uncie usoduypan (Matta u coast., 2008),
4YTO 000CHOBBIBaeT NMpUMeHeHne MHruouTopoB TRPAI s obnerdennst mocieonepaunonHoi 0omu. MeImu ¢
HokayToM TRPA1 ¥ MBIIIK TUKOTO THMA, TOJTydYaBIIue JeueHue anraronucrom TRPA1, nemonctpupoBanmu de-
HOTHIIBI, IIOJOOHBIC aHKCHOTUTHKAM U aHTuzaenpeccantaM (de Moura u coast., 2014). Okugaercs, 4TO HHTUOH-
topel TRPA1 OynyT npurogHsl Ui JICUeHUsT TUaOCTHUCCKOW HEBPOMIATHH Ha OCHOBAaHUH UCCIICIOBAHMM, MTOKA-
3BIBAIOLINX MEXaHHCTHYECKYIO CBsi3b 0OpatHO# perymsiuuu Mmexxany AMPK u TRPA1 (Hiyama u coast., 2018;
Koivisto and Pertovaara, 2013; Wang u coasr., 2018). Mpimu ¢ HokayroM TRPA1 neMOHCTpUPYIOT MEHBIIIHE
pasMepsl MH(papKTa MHUOKapja Mo cpaBHeHUIO ¢ Mbimamu nukoro tuma (Conklin u coast., 2019). Hoxkayr
TRPA1 u dapmakomorudeckoe BMeaTeIbcTBO HHruoupoBasn TNBS-uHIyMpoBaHHbIA KOJUT Y Mblmen (En-
gel u coart., 2011). B Moaenu umemMun royioBHOTO Mo3ra y Mblimei HokayT TRPA1 u antaronmctet TRPA1
yMeHbBIIAT ToBpexacHne mMuennHa (Hamilton u coast., 2016). Kpucramisl ypaToB W BOCHaJIeHHE CYyCTaBOB
yYMeHbIIAIoTCs y Mblel ¢ HokayroM TRPA1 B MBIIIMHON MOJENH HOAarpsl ¢ MOHOHATPUEBEIM ypaToM (Moil-
anen # coaBT., 2015). eneuuss TRPA1 y kpbIc yMeHbIIana BOCIANIEHUE CYCTaBOB U THIEPANTe3UI0 B KPBICUHOM
MOJIeTH OcTphIX mpucTynoB noparpsl (Trevisan u coast., 2014). AktuBauns TRPA1 BbI3bIBaeT BOCHATIHTEINb-
HYIO PEaKLMIO B OCTEO0ApPTPUTHHIX XoHAporuTax (Nummenmaa u coast., 2016). Marubuposanne TRPA1 u re-
HETHYeCcKasl JeJlelrsl YMEHbUIAIOT MEIUaTOPhl BOCTAJICHUS] B XOHAPOLMTAX MBIIIEH C OCTEOapTPUTOM U MBIIIN-
HoM xpsme (Nummenmaa u coast., 2016). Hakonen, mbimm ¢ Hokayrom TRPA1 nponemoncTpupoBanu yiryd-
[IEHHE TIEPEHOCHMOCTH MacChl Ha KOHEYHOCTh C OCTEOAPTPUTOM B MOJIEIH OTeKa KOJIEHA, BBI3BAHHOTO TTOCPE-
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crBoMm MIA (Horvath u coast., 2016). TRPAI mno-pa3sHoMy sKcIpeccCHpyeTcsi B IUTEIMH MOYEBOTO ITy3bIPS
kpbic (Du u coasr., 2007) u y nanueHToB ¢ HH(paBe3nkanpHOI ooctpykuueit (Du u coast., 2008). Moaysmus
penienitopa TRPA1 ocmabisieT runepakTHBHOCTh MOYEBOTO ITy3bIPsI B KPHICHHOW MOJIEITN TTOBPEXKICHUS CTIMHHO-
ro mo3ra (Andrade u coant., 2011), a uHTpaTekabHOE BBeneHre aHTaroHucToB TRPA1 ocimabsier BhI3BaHHBIH
nukiIodochaMuIoM IUCTUT Y KpbIc ¢ THieppedaekcneit mouencmyckanms (Chen u coast., 2016).

[ToaToMy >kemateabHO 00eceYnTh CHIbHOAeHCTBYIOmKe HHTnOuTOpEl TRPAT.

0630p uarn6utopoB TRPA1 pasnuuHBIX CTPYKTYpHBIX KiaccoB mpezactaBiieH 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 3asBke WO 2017/060488 ommcaHbl COeOUHEHHMs, SBISIOMKecs aHTaronuctamu TRPAI1, uMeromue
0000IIEHHYIO CTPYKTYPHYIO (hOPMYITY

AxtuBHoctu TRPAI B mpumepax 53, 72, 73, 86 u 90 onucansl Tam kak umeromue [Csy menee 100 HM B
aHaJIM3€e MOTOKA KaJbITHS.
V¥ L. Schenkel u coasrt., J. Med. Chem. 2016, 59, 2794-2809 packpsitel anTaroHucTsl TRPA1 Ha ocHOBE

XUHA30JIMHOHOB, BKIII0Yasl COSTMHEHUS 0000IIEHHON CTPYKTYpHOMH (HhOPMYITBI:
R

N N
YD o-N
W\/g ) “
(0]

13 KOTopbIX coequnenue 31, rae R mpencraBnser coboit OH, omucaHo Kak MMEOIIEe aHTATOHHCTHYSCKYTO
aktuBHOCT TRPA1 ICs5y) 58 HM B anamuze FLIPR u uMeromee BHyTpeHHMH KIMPEHC B MUKPOCOMAax MEYEHU
yenoBeka <14 MKJI/MHH/KT.

IMoapo6Hoe onucanne N300peTeHnst

B HacrostmeM W300peTeHWHM packphIThl  HOBbie mnpomsBomubie  3H,4H,5H,6H,7H-mupumuno[4,5-
b][1,4]okca3zun-4,6-1u0HA, KOTOPBIE MPEACTABIIAIOT COO0W MHTHOMTOPHI TPAH3UTOPHOTO PEIENTOPHOTO MOTCH-
nuana ankupuHa 1 (TRPA1), obmamaronye COOTBETCTBYIOIMMA (apMaKoIOTHISCKUMH U (hapMaKOKHHETHYE-
CKUMH CBOWCTBAMH, MTO3BOJISIOMIMMH HCIIONB30BaTh UX B KA4ECTBE JIEKAPCTBEHHBIX CPEICTB UL JICYCHHUS CO-
CTOSIHUH W/WITM 3a00JIeBaHMH, MOJIAIONINXCS JJeUeHUI0 myTeM MHruouposanus TRPAL.

CoelMHCHHS B COOTBETCTBHH C HACTOSIINM H300PETCHHEM MOTYT UMETh HECKOJIBKO MPEUMYIIECTB, TAKUX
KaK TOBBIIICHHAS 3()()EKTUBHOCTh, BBICOKAss META0OIMYCCKasl W/MIM XAMHUUYCCKAsT YCTONYUBOCTh, BBICOKAs CeE-
JICKTHBHOCTH, 0€30IaCHOCTh M MEPEHOCUMOCTbD, MOBHIIICHHAS PACTBOPUMOCTD, MOBBINICHHAS MPOHHUIACMOCTD,
XOpOIIlee CBA3BIBAHKE C OCIKaMHU IIa3Mbl, IIOBBIIICHHAS OMOJIOCTYITHOCTD, IOIXOAsIIHe (PapMaKOKHHETHICCKIE
IPOQUIN U BO3MOXKHOCTh 00pa30BaHUsl YCTOHUUBBIX COJICH.

CoennHEeHHS B COOTBETCTBHH C H300PETCHHUEM.

B HacTosmeM m300peTeHNH MpeIoKeHbl HOBBIE IPOU3BOIHBIC YpaIliiia, KOTOPEIE HEOXHIAHHBIM 00pa-
30M SIBJIIIOTCS CHITbHOICHCTBYIOMMME HHrHOuTOopamMu TRPA1 (aHanm3 A), TOTIOTHATEIHHO XapaKTepU3YIOTHe-
cs:

YIYYIIEHHOW yCTOHYMBOCTHIO B MHUKPOCOMAaX TEUEHH 4esioBeka (aHamu3 B) yimydimeHHOW yCTOHYINBOCTHIO
B TemarornuTax yenoneka (anamu3 C).

CoelMHCHHS B COOTBETCTBHH C HACTOSIINM H300PETCHUEM CTPYKTYPHO OTIMYAIOTCS OT MPUMEpPOB 53, 72,
73, 86 1 90 B 3assBke WO 2017/060488 u ot mpumepa 31 B L. Schenkel, u coart., J. Med. Chem. 2016, 59, 2794-
2809, tem, uto oHm coaepxkat 3amenieanoe 3H,4H,5H,6H,7H-mupumuno[4,5-b][ 1,4]okca3un-4,6-1HOHOBOC 511-
PO, a TaKkXkKe 3aMECTHTENIH, CMEXKHBIC CO BTOPUYHBIM ANU(PATHICCKUM CIHHPTOM. DTU CTPYKTYpPHBIC Pa3IHUHUs
HEOXXUIAaHHO MPHUBOJAT K OJaronpusTHoMy coderanuio (i) naruduposanust TRPA1, (ii) ycroiiumBocTn B MUK-
pocoMax redeHu yesnoBeka u (iii) yCTOWIMBOCTH B TETATOIUTaX YeJIOBEKa.

YcTolunBOCTE B MHUKPOCOMaxX IEYCHH YEJIOBEKa OTHOCHUTCS K BOCIPHHUMYMBOCTH COCIMHEHHH K OWO-
TpaHcGopMaIii B KOHTEKCTE BBIOOpA W/MIU pa3pabOTKH JIEKAPCTBEHHBIX CPEACTB C OJIATONIPHUATHBIMHU (dapma-
KOKMHETHIECKHMHU CBOIICTBAMH B KaueCTBE MEPBOH CTamgmy CKpUHUHTa. OCHOBHBIM MECTOM MeTaboim3Ma MHO-
THX JICKAPCTBEHHBIX CPEACTB SBJIACTCS Me4eHb. MHUKPOCOMBI MEUEHH YelIOBEeKa coaep aT IUTOXpoMbl P450s
(CYP), 1 TakuM 00pa3oM, MPENCTaBISIOT OO0 MOJIEIBHYIO CHCTEMY JIS M3yUeHHS MeTaboIM3Ma JIeKapCTBEeH-
HBIX cpenctB B (ase I in vitro. [ToBeIeHHAs YCTOHYHMBOCTE B MUKPOCOMAX TICYCHH YCIOBEKA CBS3aHA C PSIOM
MPEUMYIIECTB, BKIFOYAs MOBBIIICHHYIO OMOJIOCTYITHOCTD M aICKBaTHBIN MIEPUO]T MTOTYBBIBEACHUS, YTO TO3BOJIS-
€T CHHU3HTH JIO3UPOBKY U PEKE BBOAMTH €¢ MalUeHTaM. TakuM 00pa3oM, MOBBINICHHAS CTA0MIBHOCTh B MUKPO-
COMax TICUCHH YCJIOBCKA SIBISCTCS ONArOMPHATHOW XapaKTEPUCTHKONW COCTUHCHUH, KOTOPHIC MPEAIONArarT
HCIIOJIF30BaTh B KAYECTBE JICKAPCTBCHHBIX CPEACTB. [103TOMY 0XHAAIOT, YTO COCAMHCHUS B COOTBETCTBUH C Ha-
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CTOSIIMM U300PETCHHEM IIOMUMO CIIOCOOHOCTH MHrHOUpoBaTh TRPA1 OyayT mMeTh ONarompHsTHBINA KIUPEHC
in Vivo U, TaKUM 00pa3oM, KeJIaeMYI0 MPOJODKUTEIFHOCTD ICHCTBUS Y JIFOICH.

YCcToWYMBOCTh B IeNaTOIMTAX YeJIOBeKa OTHOCHTCS K BOCIIPUUMYHBOCTH COEAMHEHUI K OHoTpanchopma-
MU B KOHTEKCTE BHIOOpA M/MIM pa3pabOTKH JIEKAPCTBEHHBIX CPEICTB C OJIATONMPHUATHBIMU (hapMaKOKHHETHYIC-
CKUMHU cBoiicTBaMu. OCHOBHBIM MECTOM MeTaboM3Ma MHOTHX JIEKAPCTBEHHBIX CPEICTB SIBJISICTCS TMe4eHb. I e-
TIATOIUTHI YeoBeka coaepkaT MUToxXpombl P450s (CYP) u mpyrue ¢pepMeHThI, MeTa0OIU3UPYIONINE JIeKapCT-
BEHHBIC CPEJICTBA, U, TAKMM 00pa3oM, MPEACTABILSIIOT COOO0M MOAENBHYIO CHCTEMY AJISI U3y4eHUs] MeTabon3ma
JIEKapCTBEHHBIX CPEJCTB in vitro. (BaxkHo, 4TO B OTJIMYME OT aHaJIM3a MUKPOCOM MEUYSHHU, aHAJIH3 TeHaTOLUTOB
OXBaThIBacT Takxke OwmorpaHchopmarmio (aser II, a Takke MPOLECCH, OMOCPEIOBAHHBIC CHEIU(DUICCKUMU
TPaHCIOPTEepPaMHU TCUCHH, U, CICIOBATEIBHO, MPEACTABISICT cO00M 00Jee MOTHYI0 CHCTEMY ISl MCCIICIOBAHMIMA
MeTaboHM3Ma JIEKapCTBEHHBIX CpeAcTB). [1OBhINICHHAsS YCTOHYNBOCTE B TEMATOIIUTAX YEJIOBEKa UMEET PSJ Mpe-
UMYIIECTB, B TOM YHCJIC MMOBBIIICHHYIO OHOJOCTYITHOCTh U aICKBATHBIA MEPUO/T IIOTYBBIBECHHUS, YTO TO3BOJISICT
CHH3UTH JIO3UPOBKY U PEKE BBOAMTH €€ marueHTaM. Takum o0pa3oM, MOBEIIICHHAS CTa0MIBHOCTh B TEMATOIH-
TaX YEeJIOBEKA SABJISACTCS OJIATONPUSATHON XapaKTCPUCTUKOM JJIsl COSTUHEHUH, KOTOPBIC MPEIIOIaracTCs HCIOIb-
30BaTh B KAYECTBE JICKAPCTBEHHBIX CPE/ICTB.

B HacrosmeM n300peTeHIH MPEI0KEHBI HOBBIE COSTMHEHUS B COOTBETCTBUU ¢ (popmyroii (I)

M

B KOTOpOH A BBIOMPAIOT M3 TPYINIIBI, BKIIOYaromen B ceds ¢penmi, Tnodenwi, 6eHzodypanm n 6eH30THO-
derm, ¥ rie A ABIAETCSA He3aMEIIEHHBIM WIH 3aMeIleH OHUM WIH IByMs 4ICHaMH rpymmsl R', Briouaromeit
B ce0s1 ranored u C_4-aJIKuJI.

Jlpyroii BapuaHT OCYIIECTBICHHS HACTOSIIETO H300pETEHUsT OTHOCUTCS K coenmnHeHuio ¢popmysl (1), B ko-
TOpOH A BBIOWpAIOT W3 TPYMIIBI, BKIOYArONIel B cedst permn, Tnodenwt, 6er3odypanmt u 6eH30THODESHH, U
rae A siBIsSieTCs He3aMEILEHHBIM WM 3aMEIEeH OJHUM WJIM IBYMsSI WICHAMU TPYIIIIbI R', Brmouatomeii B cest F,
Cl, I u CHs;.

Jlpyroii BapuaHT OCYIIECTBIICHHS HACTOSILETO N300PETEHUsI OTHOCUTCS K coeuHeHuto ¢popmyisl (1), B ko-
TOpOH A BBIOMPAIOT M3 TPYIIIEI, BKIIOYaouiel B ceds dhenns, 6eHzodypanui 1 OCH30THOQEHUI, U TAE A SBIIS-
eTcs He3aMEICHHBIM HIIM 3aMeIleH OJHMM WIH JIBYMs WieHaMH rpymmsl R', Bmouaromeii B ce6s F, Cl, I u
CH;.

Jlpyroii BapuaHT OCYIIECTBIICHHS HACTOSILETO N300pETEHUsI OTHOCUTCS K coenuHeHuIo ¢popmyisl (1), B xo-
TOPOH A BBIOMPAIOT U3 TPYIIIBI, BKIIOYAIOIIEH B ce0s

* = =
B H
H 1€ A SIBIISCTCS HE3aMEIICHHBIM HIIH 3aMEIECH OTHUM WA JABYMs YJICHAMHU T'pYIIbI Rl,

u R' nmeer onpenenenue kak B 1:060M M3 MPEIBLIYIIEX BAPHAHTOB OCYIIECTBICHHS.
[MpeanoyrnTensHBIM sBIIsIETCs coequHeHne Gopmydsl (1), BBIOpaHHOE U3 TPYIIIBI, BKIIOYAIOIIEH B ce0st
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Hcnosib3yeMble TEPMUHBI U ONIpeaeIeHUus

TepMuHaM, He OIpPEIEICHHBIM B HACTOSIIEM H300pETEHIH KOHKPETHO, CIIEAYeT IPUIaBaTh 3HAYCHNUS, KO-
TOpBIC UM TPUaBall OBl CIICIHUANKCT B JAHHOW 00JIACTU TCXHUKHU B CBETE PACKPHITHS M KOHTeKcTa. OHAKO MpH
UCIIOJIE30BAaHUM B OMHCAHUM, CCITH HE YKa3aHO MHOE, CICIYIOIINEC TCPMUHBI UMCIOT YKa3aHHOC 3HAYCHHUE, U CO-
OJIrOIat0TCS CIIEAYIOIINE COTIIAICHNUSI.

B onpeneneHHBIX HUXKE TPYIIAX, paguKaiaX WM pparMeHTaX KOJUYECTBO aTOMOB YIiIepoJia 4acTo yKa-
3aHO mepen rpymnmnoi, Hanpumep, Ci¢-alIKiI 03HAYaeT aJKWIFHYIO TPYIITY WIH pagukal, UMeronmid ot 1 1o 6
aToMmoB yriaepoaa. Kak mpasuno, B Takux rpymmax, kak HO, H,N, (O)S, (0),S, NC (mmano), HOOC, F;C wmun
T.1., CHEIHAINCT B JaHHON 00JIaCTH TEXHUKH MOXKET YBUAETh TOUKY (TOUKH) MPUCOSTUHCHUS paIuKaia K MoJie-
KyJIe TI0 CBOOOIHBIM BaJICHTHOCTSIM CaMoi rpynnsl. J{st 00beMHEHHBIX TPYIIL, COCTOSAIINX U3 ABYX M O0JbIIIe-
TO KOJWYECTBa MOATPYIII, MOCIESAHS Ha3BaHHAS MTOATPYIIA MPEACTaBIseT cO00H TOUKY MPUCOSTUHECHUS PaIul-
Kajla, Hampumep, 3amecTuTenb "apui-Ci;-amkun" o3Ha4daeT apwiIbHYIO Tpynmy, Kotopas cBszana ¢ Cj3-
AJKUILHOM TPYMION, MOCIEAHSS U3 KOTOPBIX CBSI3aHa C SAPOM WIIM C TPYIION, K KOTOPOIl MPUCOEINHEH 3aMec-
TUTEITb.

B ciydae ecnu coeHEHUE B COOTBETCTBHH C HACTOSIIMM M300PETCHHEM IPEICTABICHO B (JOPME XUMHU-
YECKOTO Ha3BaHUA M B BHJIC (OPMYIIBI, B CIIydae JIFOOOTO PacXOKICHUS MPEUMYIICCTBCHHYIO CHITY UMEET (op-
MyJa. 3Be3I0YKa MOXET OBITh UCIOJB30BaHa B moadopMynaax uisi 0003HAUCHHS CBS3M, KOTOpas CBS3aHA C OC-
HOBHOM MOJIEKYJIOH, KaK OMpPeeNICHO.

HyMmepanus aTOMOB 3aMECTHTEIISI HAYHMHACTCS C aTOMa, OJMKANUIIETO K SAPY U TPYIIE, K KOTOPOH mpu-
COEIIITHEH 3aMECTHUTETIb.

Hampumep, Tepmun "3-kapOOoKCHTIPONTMIIbHAS TpynHa" MpencTaBisieT COO0H CIeAyIOmni 3aMeCTUTEIh
1 3

OH
*
/W
(0]
rJie KapOOKCH-TpyIIa MPUCOCTUHEHA K TPETheMy aToOMy YIJiepoja MpOMWiIbHOW rpynmbl. TepMuHbl "1-
MeTwinponwibHag", "2,2-TMMeTHINPONIbHas" I "IMKIONPONMIMETHIIbHAsA" TPYyIIa MPeICTaBISIOT CO00M
CIEIYIOUINE TPYTIBL:

CH, /152( éH .
)\/CH * ’ —<
T i en,

3Be3M04Ka MOKET OBITH HCIOJB30BaHA B moapopMyiax Jis 0003HAYCHHUsS CBSA3H, KOTOpas CBsA3aHA C OC-
HOBHOM MOJIEKYJIOH, KaK OMpPeesIeHO.

Tepmun "C;_-ankmn", Tie n IpeAcTaBiIsieT co00H Ie10e YHCI0, BRIOpaHHOE U3 2, 3, 4 Wi 5, 100 OTAeIh-
HO, OO B COYCTAHWH C APYTHM PATUKAIOM O3HAYaeT allMKIMIECKUH, HACBHIIIICHHBIN, Pa3BETBICHHBIN HIIH JIH-
HEWHBINA YTIIEeBOAOPOIHBINA paaukai ¢ oT 1 1o n aromoB C. Hampumep, tepmun C,_s-aJIKiJI BKJIIOYAET B ceOs pa-
JHUKAJIbI H3C-, H3C-CH2-, H3C-CH2-CH2-, H3C-CH(CH3)-, H3C-CH2-CH2-CH2-, H3C-CH2-CH(CH3)-, H3C-
CH(CHj;)-CH,-, H;C-C(CHj;),-, H;C-CH,-CH,-CH,-CH,-, H;C-CH,-CH,-CH(CH3;)-, H;C-CH,-CH(CH;)-CH,-,
H;C-CH(CH;)-CH,-CH,-, H;C-CH,-C(CHj3;),-, H3C-C(CHj),-CH,-, H3;C-CH(CHj;3)-CH(CH;)- u H3;C-CH,-
CH(CH,CHj3;)-.

Tepmun "¢rop", nobaBieHHBIH K "anKWIbHOH", "aJKHICHOBOH" WM "IUKIOATKHIBHOW" Tpynme (Hachl-
NICHHOW WM HCHACBIIICHHOW), 03HAYACT TAKYIO aJKWIGHYI WINM IUKIOANKIIBHYIO TPYIIY, B KOTOPOU OJHH
WK HECKOJIBKO aTOMOB BOJIOPOJa 3aMEHEHBI aToMOM (propa. [TpuMephl BKIIIOYAIOT B ce0sl, HO HE OTPaHUYHBa-
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rorcsti: HyFC-, HF,C- u F;C-.
TepMuH QeHMUT OTHOCUTCS K PaluKaTy CICIYIOIEro KOiblia

TepMuH THO()EHUIT OTHOCHUTCS K pafiKaIy CIeIyIOmEero KOIbla
]

\_/

TepMI/IH 66H30(1)ypaHI/IJI OTHOCHUTCH K paJuKaly CJICAYIOIICTr0 KOJIbla
O,

\

TepmuH 6eH30THO(EHUIT OTHOCUTCS K PaIUKAIy CICIyIOMEro KOIbla
s

\

Tepmun "3H,4H,5H,6H,7H-upumuo[4,5-b][ 1,4]okca3zun-4,6-1HOH" OTHOCHUTCS K PaIHKAIy CICTYIOMIETo

aapa.
%&

Hcrmonb3yeMblii B HACTOSAIIEM H300pPETCHHH TEPMHH '"3aMEIICHHBIN'" O3HAYaeT, 4To JI000W ONIWH WIIH
OouibIliee KOJIMYECTBO aTOMOB BOJIOPO/Ia B 0003HAUYEHHOM aTOME 3aMEIlleHbl AaTOMOM, BEIODaHHBIM U3 YKa3aHHOM
TPYIIbI, IPH YCIOBUH, YTO HOPMaJIbHAasl BAJICHTHOCTh 0003HAYCHHOTO aTOMa He TPEBBIIICHA, U YTO 3aMEICHUE
MPUBOJIUT K CTAOMIBHOMY COCAMHCHHUIO.

Eciu He ykazaHo WHOE, TO B ONIMCAHHUH U MpUIaracMoil popmyie n300peTeHusl, IPUBEICHHAS XUMUYCCKAas
(hopMyna unv Ha3BaHUE JTOJKHBI OXBATHIBATH TAYTOMEPEI H BCE CTEPEO-, ONTUICCKHE U TEOMETPHUYCCKIE U30ME-
pHI (HanpuMep, SHAHTHOMEPHI, TuactepeoMepsl, E/Z-u3oMeps! U T.1.) U UX paleMaThl, a TAK)KE UX CMECH B pas-
JIMYHBIX MPOMOPIMAX OTACIBHBIX YHAHTHOMEPOB, CMECH TUACTEPEOMEPOB WIIM CMECH JIFOOBIX W3 BBIIICYKA3aH-
HBIX (OpM, TJIe TaKHe W30MEpPhl U SHAHTHOMEPHI CYIIECTBYIOT, a TAKXKE COJIM, BKIOUasl UX (papMareBTHUECKH
MpUEeMJIEMBIE COJIM U MX COJIbBAThI, TAKUE KaK, HAIIPUMEp, THAPAThl, BKIIOYAs COJbBATHI CBOOOIHBIX COEIUHE-
HUI WM COJIbBATHI COJTM COSANHCHUSL.

B o01em, 1o CyiecTBy YUCThIE CTEPEON30MEPhl MOTYT OBITh TOJYYSHBI B COOTBETCTBUHU C HMPUHIIUIIAMH
CHHTE3a, U3BECTHBIMH CIICIHAJINCTY B JAHHOW O0JNACTH, HATIPUMED, IIYTEM Pa3[elIeHNs] COOTBETCTBYIOIINX CMe-
Ceif, IyTeM HCIOJIb30BAHUS CTEPEOXUMHUYECKH YHUCTBIX MCXOIHBIX BEIICCTB W/UIU MyTEM CTEPEOCEICKTUBHOIO
cuHTe3a. B maHHOM 0051acTH TEXHUKH U3BECTHO, KaK MOJTYYHTh ONITUYECKH aKTUBHBIC (POPMBI, HAPHMED, TyTEM
pasaencHus paleMHYeCKUuX (GOpM WM ITyTEM CHHTE3a, HAPUMED, UCXOMIS U3 ONTHYCCKHA aKTHBHBIX MUCXOHBIX
BEIIIECTB /MM UCTIOIB3Ysl XUPATbHBIC pEarcHTHI.

DHAaHTHOMEPHO YHCTBHIC COCAMHCHHS B COOTBETCTBUHU C HACTOSIINAM H300PETCHHEM MU MPOMEKYTOUHEIC
COCJIMHCHUS MOTYT OBITh MOJIyYEHBI MOCPEICTBOM aCHMMETPUYHOTO CHHTE3a, HAPUMEp, MyTeM MOIYYCHUS U
MOCJIEIYIOMIETO Pa3/ICICHUs] COOTBETCTBYIONINX TUACTEPEOMEPHBIX COCAWHCHHUHA WM MPOMEKYTOUHBIX COCIH-
HEHUH, KOTOphIE MOTYT OBITH pa3felieHbl U3BECTHBIMH CIoco0aMu (HaIpuMep, XpOMaTorpaduIecKiuM paszerne-
HHEM WM KpHCTAJUIM3alMeil) W/HiIK MyTeM HCIIOJIb30BaHHS XUPAIBbHBIX PEareHTOB, TAKUX KaK XHUpPAJbHBIE HC-
XOJIHBIE BEIIECTBA, XUpPAJIbHbIC KaTaIM3aTOPhI WX XUPAJIbHBIE BCIOMOTaTeIbHbIC BEIIECTRA.

Kpome Toro, crienuaiucTy B JaHHOH O0JAaCTH U3BECTHO, KaK MOJYYUTh DHAHTHOMEPHO YUCTBIE COCIHHE-
HHSL M3 COOTBETCTBYIOIIMX PAllEMHYECKUX CMecel, HarmpuMmep, IyTeM XpoMaTorpaduueckoro pasiaeaeHus CooT-
BETCTBYIOIIUX PALEMUYCCKUX CMECEH Ha XHMPAIbHBIX HEMOABIKHBIX (pa3ax; WU MyTEeM pa3ieiCHUs paleMuye-
CKOM CMECH C HCIOJIb30BAaHUEM TOAXOJSINEIO Pa3AeisioIIero arcHTa, HalmpuMep, MOCPEICTBOM 00pa3oBaHUs
JNACTCPEOMEPHOH COJIM PalleMHUYECKOT0 COCAMHCHUS C ONITUYCCKH aKTHBHBIMH KHCIOTAMH WM OCHOBAaHUSMH,
MOCJCIYIONIUM Pa3JIeICHUEM COJICH M BRICBOOOXKICHUEM JKEIAeMOTI'0 COCIMHCHHUS U3 COJU; WIH IIyTeM JCpHBa-
TU3AIUH COOTBETCTBYIOIIMX PAlCMHYCCKUX COCTUHCHUI ONTHYCCKU aKTUBHBIMH XHUPATBHBIMH BCTIOMOTATEIb-
HBIMH pEarcHTaMH C MOCCTYIOIIUM pa3eiIiCHHEM JHACTCPEOMEPOB U yIalICHHEM XHPAIbHOW BCIIOMOTATEIFHON
TPYIbBI; WIK MYTeM KHHETHYECKOTO pas3/iesieHus panemara (HanpuMep, myteM (GepMEHTATUBHOTO pa3ieieHHs);
9HAHTHOCEIEKTUBHOM KpUCTAIUTH3AIMEl 13 KOHTIIOMepaTa JHAHTHOMOP(HBIX KPUCTAIIOB B OAXOASAIIMX YCIIO-
BUSIX; WK 1yTeM ((paKiMOHHON) KPUCTAILTM3ALUH M3 MPUEMIIEMOTO PACTBOPHUTEINS B IIPUCYTCTBUU ONTHYECKH
AKTHBHOTO XHUPAIILHOTO BCIIOMOTaTEIbHOTO BEIIECTBA.

®pazy "apMareBTHIECKH TPUEMIIEMBIN" UCTIONIB3YIOT B HACTOSIIEM U300pETEHUH I 0003HAYSHUS TEX
COC/IMHEHU, MaTepuanoB, KOMIO3UIMH W/WIK JO3UPOBAaHHBIX (OPM, KOTOpHIE, B pPaMKax 3ApPaBOTr0 MEAWIIMH-
CKOTO 3aKJIFOUCHUS, TIOAXOAT JJIs UCTIOIB30BaHUs MPU KOHTAKTE C TKAHSIMU JIIOACH W )KUBOTHBIX Oe3 upe3mep-
HOW TOKCHYHOCTH, Pa3IPaXKCHHS, AITICPTUICCKON PEaKIu WM IPYTUX MPOOJIEM WM OCIOKHCHUA W COM3MeE-
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PHUMBI C pa3yMHBIM COOTHOIICHHEM I10JIb3a/pPHCK.

Hcnonp3yeMoe B HacTOsIIEM M300peTEHUHN MOHATHE "(apMaleBTHIECKH pueMieMast Colb" OTHOCHTCS K
TIPOM3BOTHBIM OTMCAHHBIX COSIWHEHHUH, B KOTOPHIX MCXOJHOE COCTUHEHHE 00pa3yeT COIb MM KOMILUIEKC C KH-
CJIOTOM UM OCHOBAHUEM.

[Ipumeps! kucaoT, 0Opasyonmx (papManeBTHIECKH MPUEMIIEMYIO COJb C WCXOJHBIM COCIMHEHHEM, CO-
JIepKaIIiM OCHOBHYIO TPYIITy, BKIIOYAIOT B ce0I MUHEpAIbHBIC WIIM OPTaHMYECKUE KHUCIOTHI, TaKHe Kak OCH-
30JICYyTh(OHOBAs KUCIIOTa, OCH30MHAs KHUCIOTA, JTUMOHHAsI KUCJIOTa, 3TaHCYJb(oHOBas Kuciora, (GymapoBas
KHCJIOTa, TEHTH3MHOBAs KUCIIOTa, OPOMUCTOBOJOPOIHASI KUCIIOTA, COJITHAS KUCIIOTa, MaJIeWHOBAsI KUCIOTA, 50-
JOYHAs KHCIIOTa, MaJIOHOBas KHUCIOTa, MHUHIAIbHAS KHCJIOTa, METaHCYIb(OHOBAs  KUCIOTa, 4-
METHWIOEH30JICYIE(OHOBAsT KUCIIOTa, (ochOpHAs KHCIIOTA, CATMIMIOBAs KHCIOTA, SHTapHAas KHUCIIOTa, cepHas
KHCJIOTa U BUHHAS KUCJIOTA.

[Tpumeps! KaTHOHOB M OCHOBAHUH, 00pa3ylomnX (apManeBTUIECKH IPUEMIIEMYIO COJIb C UCXOIHBIM CO-
CIMHCHUEM, COJCPKAIUM KHUCIOTHBEIN ()parMEeHT, BKIIOYAIOT B ceOs Na’, K, Ca2+, Mg2+, NH,", L-aprunus,
2,2'-umuHOOHCAITAHOIN, L-mu3uH, N-MeTiin-D-rimokaMiH Wil TpUc(THAPOCKUMETHI)-aMHHOMETaH.

®DapMareBTHIECKH NMPUEMIIEMBIE COJIM B COOTBETCTBHH C HACTOSAIINM H300pETCHHEM MOXHO CHHTE3HPO-
BaTh M3 UCXOJHOTO COEAMHEHHS, KOTOPOE COACPIKUT OCHOBHOM HMIIM KHCIOTHBIN ()parMeHT, OOBIYHBIMH XHMUYE-
ckuMu criocobamu. Kak mpaBmiio, Takue coii MOTYT OBITh IOJYYEHBI B3aUMOCHCTBHEM CBOOOIHBIX KUCIOTHBIX
WIIA OCHOBHBIX (DOPM 3THUX COCIMHEHHUH C TOCTATOYHBIM KOJMYECTBOM IPUTOJHOTO OCHOBAHMS U KHCIOTHI B
BOJIC WJIN B OPTaHUIECKOM pa3z0aBHTENe, TAKOM KaK IMPOCTON A(Hp, STHIAETAT, 3TAHOJ, N30IPOIIaHOI MK are-
TOHUTPWI WIA UX CMECh.

Conu Ipyrux KUCIOT, KPOME MPUBEICHHBIX BBIINIE, KOTOPHIC, HATIPUMED, TPUMCHHUMBI ISl OYHCTKH HIIH
BBIJICTICHUS] COEIMHEHUH B COOTBETCTBHH C HACTOSIIINM M300peTeHneM (HampuMep, TpuQTopaneTaTHbIX coJiei),
TaKOKe SIBJISIFOTCS YaCTHIO HACTOSIIIIETO H300pETCHNSI.

BuoJsiornueckue aHAJIHU3BI

Ouenka aktuBHOCcTH TRPAL.

Ananus A: ananu3 TRPAL.

AKTHUBHOCTh COCAMHEHHH B COOTBETCTBHH C H300pPETEHHEM MOXHO IPOJEMOHCTPHUPOBATH C ITOMOIIBIO
ciemyromiero ananm3a kiaetok TRPAT in vitro.

MerTon.

Jluamio xnetok HEK293 denoBeka, cBepxakcnpeccupyromux noHHBIA kaHanm TRPA1 genoseka (Perkin
Elmer, Ne npoaykra AX-004-PCL), uCnionb3yIoT B KaueCTBE TECTOBON CHUCTEMBI ISl onpezeneHus: 3GGeKTHB-
HOCTH U JCWCTBEHHOCTH COEAMHEHUS. AKTUBHOCTH COCAMHEHHH OIPEAENSIOT MyTeM HM3MEPEHHs BIIMSHUS CO-
CIMHCHUI Ha BHYTPUKJICTOYHYIO KOHIICHTPAIMIO KaNbIUs, HHAYyIHpoBaHHYI0 aronusMoM AITC (aymmmu3orno-
ruanat) B cucreMe FLIPRtetra (Molecular Devices).

Knerounas xymbpTypa.

Knetku momy4aroT B BHIC 3aMOPOXKCHHBIX KIIETOK B KPHOIPOOUPKAX U XPAHAT JIO HCIOJIB30BAHUS TPH -
150°C.

Kierku BeIpammBaioT B KyabTypanbHoi cpene (cpexa MEM/EBSS ¢ 10% FCS u 0,4 Mr/mi reHeTHIMHA).
BaxxHo, 4T00BI TUIOTHOCTE He mpeBblmana 90% cmusHuA. [l mepeceBa KIETKH OTCOSAWHSIOT OT KOJO OT
Versene. 3a IeHb 10 aHaNN3a KIETKH OTACISAIOT, BAX/IBI MPOMBIBAIOT cpenoit (cpema MEM/EBSS ¢ 10% FCS)
1 20000 xnerok B 20 MKJI/JIYHKY BBICEBAIOT B OMOMOKPHITHIC MOTH-D-1m3uHOM 384-1TyHOUYHBIEC TUTAHIIETHI (dep-
HBIE, C MMPO3PavYHBIM THOM, KaT. 356697) ot Corning. [lnanmersr uakyOupyrot B Teuenue 24 4 npu 37°C/5 %
CO, nepen UCTIOIB30BAaHUEM B aHAJIH3E.

ITonyuenue coequHeHU .

Tectupyemsle coenuaerns pactBopsioT B 100% AMCO B konuentparuu 10 MM u Ha mepBoii cTaguu pas-
oapmsroT B IMCO 1o KOHIEHTpanuu 5 MM, IMOCIe Yero CIEAYIOT CTaIuH IOCIEAOBATCIFHOTO Pa3BeICHUS B
100% AMCO. Koaddurment pasdaBiieHHss 1 KOJIMUECTBO CTaauii pa30aBiIeHUs] MOTYT BapbHPOBATHCS B 3aBHU-
CHMOCTH OT noTpeOHocTeld. OOBIYHO TOTOBST 8 Pa3NMYHBIX KOHIEHTPAUMK NMpH pa3BeldeHuH 1:5, nanpHenmme
nmpoMexyTounblie pa3seaenus (1:20) BemectB ocymecTBisioT ¢ 6ypepom HBSS/HEPES (1xHEPES, kar. 14065
ot Gibco, 20 MM HEPES, kat. 83264 ot SIGMA, 0,1 % BSA xat. 11926 ot Invitrogen, pH 7,4.

Amnanu3z FLIPR.

B nenp ananm3a KJIETKH 3 pa3a MPOMBIBAIOT C TIOMOIIBIO Oydepa I aHaIu3a, MOCe IPOMBIBKU B TYHKAX
ocraBaioch 20 Mk Oydepa. K knerkam nobasistor 10 Mk 3arpyzounoro 6ydepa uz Habopa Ca6 (kar. R§191
MolecularDevices) 8 HBSS/HEPES, u nnanmers! HHKyOUpYFOT 1oJ] KpbImkoi B Tedyenue 120 mun. npu 37°C/5
% CO,. B myaku octopoxxkHo nob6asnsior 10 Mka coemuHeHns wiu KoHTpoieit B 0ydpepe HBSS/HEPES/5%
JAMCO u3 mmaHmeTa s IPOMEXyTOYHOTO paszBeneHus. JlroMuHeceHIMIo (YKa3bIBAIOMIYI0 Ha MPUTOK WIIH
BBICBOOOJKICHUE KaJIBIUs) CUMTHIBAIOT Ha ycTpoiictBe FLIPRtetra B Teuenue 10 MuH 1y1st MOHUTOpUHTA 3P deK-
TOB, BBI3BIBAEMBIX COCTMHEHHEM (HampuMep, aronnsma). Hakonen, B iyHku nobasisttor 10 mxn aroruncra AITC
50 MxM, pactBopentoro B 6ypepe HBSS/HEPES/0,05% AMCO (xoneunas koHueHnTtpamus 10 MxM), ¢ moce-
JIYIOTIMM JTOTIOJTHUTEILHBIM cUnuThIBaHHEeM Ha ycTpoiictBe FLIPRtetra B Teuenne 10 muH. [Tnomans moa KpuBoi
curtaia (AUC) nocne no6asnenust AITC ucnons3ytot 1ust pacyeroB IC50/ % nHrndnuposanus.
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OreHKa TaHHBIX U pacyer.
Kaxip1if MEKpOTHTPAITUOHHBIN TUTAHIICT JUT aHAIHU3a COACPIKUT JIYHKU C KOHTPOJIBHBIMHU JICKAPCTBCHHEI-
Mmu ocHoBamH (1% JAMCO) BMecTo coequHEHHUS B KadecTBEe KOHTPOIS il MHIynupoBaHHoit AITC momunec-
nernuu (100% CTL; BeIcOkHe KOHTPOJIN) W JIYHKH ¢ KOHTPOJIBHBIMH JIEKapCTBEHHBIMU ocHOBamu 0e3 AITC B
KadgecTBe KOHTPOIIS Hectieruduaeckux n3MeHennit momuHecueHmn (0% CTL; Hu3Kknui KOHTPOIb).
AHanmm3 JaHHBIX OCYIIECTBIIIOT ITyTEM pacdeTa IUIOMAAN 0l KPUBOW CHUTHANIA OTAENFHBIX JIyHOK. Ha oc-
HOBE ATHX 3HAUYECHUH BBIYHCIIIOT MPOIEHTHOE 3HAUCHHE IS M3MEPEHHs KOHICHTPAIMK KaXKIOTo BEllecTBa
(AUC(o6pazen) - AUC(am3kuit))*100/(AUC(Boicoknit) - AUC(HU3KHIA) ¢ WCIOJIB30BaHUEM IPOTPAMMHOTO
obecnieuennst Megalab (cob6cTBenHO# pazpaboTku). 3HaueHus IC50 paccuuTeiBaloT U3 % KOHTPOJIBHBIX 3HAYE-
HUI C UCIOJIb30BaHUEM IporpaMMHOro odecneueHuss Megalab. Pacuer: [y=(a-d)/(1+(x/c)"b)+d], a = HHU3KOE
3Ha4YeHHe, d = BRICOKOE 3HaucHHE; X = KOoHIl M; ¢=IC50 M; b = Bo3BkIIcHHE; Y = % KOHTPOJI.
Tabiumna 1
Buonornveckue naHHBIC ISl COCTUHCHUN B COOTBETCTBUU
¢ M300peTCHHEM, MTOTyYCHHBIC B aHATU3e A
IMpumep hTRPAT ICsg
[HM]
57
12
27
39
39
51
120
Tab6muma 2
Buonorngeckne naHHBIC U COSTUHEHUH MPEIIIECTBYIOMETO
YpOBHS TeXHUKH (TTpumMepsl 53, 72, 73, 86, 90 B
WO 2017/060488), mosrydeHHbIe B aHATH3E A

Qlo|un|s|wlo|—=

IIpumep B hTRPA1 ICs,
WO 2017/060488 [EM]
53 36
72 14
73 28
86 67
90 41
Tabauma 3

Bronornyeckue gaHHbIe 1S COEMHEHUH MPEIIECTBYIOMIETO
ypoBHs Texuuk# (npumep 31 B L. Schenkel, u coasr.,
J. Med. Chem. 2016, 59, 2794-2809), nmoyryuycHHEIC B aHaTU3e A

TIpumep B Med. Chem. hTRPAT1 ICsg
2016, 59, 2794-2809 [EM]
31 52

OreHKa MUKPOCOMAaJIBHOTO KIIMpEHca.

Ananu3z B: MUKpOCOManbHBIN KITUPEHC.

MeTabonuueckyio Jerpanaliio TECTHPYEMOTro coemuHeHus aHanu3upytoT npu 37°C ¢ oObeTUHECHHBIMHU
MHUKpOcOMaMu reueHu. KoHeuHblid WHKyOanuoHHbIH 00beM 100 MKI Ha MOMEHT BPEMEHH COACPKUT Oydep
TRIS ¢ pH 7,6 npu KT (0,1 M), ximopux maraus (5 MM), MUKpOCOMaJIbHBIH Oeitok (1 Mr/min) u Tectupyemoe co-
€/IMHEHUE B KOHEYHO!H KOHIEHTPAUH | MKM.

ITocite KOPOTKOTO TEeproIa MPeABAPUTENBHON HHKyOawu ipy 37°C peakni HHALMUPYIOT IMyTeM 100aB-
JICHUsI BOCCTAHOBJICHHOW (DOpMBI OeTa-HUKOTHHaMuA aneHuHAuHykiaeotnadocdara (NADPH, 1 mm) u 3akan-
YHMBAIOT ITyTEM MEPEHOCA aJTMKBOTHI B PACTBOPUTENb Yepe3 pa3uyHble MoMeHTHI BpemenH (0, 5, 15, 30, 60 mun).
Kpome toro, HezaBucumyto ot NADPH nerpaganuio oTciiexxuBaioT B nHKyOarusax 6e3 NADPH, 3aBeprieHHbBIX
B MOCTICTHUI MOMEHT BPeMEHH. [%] OCTaBIIErocs UCIBITYEMOTO COSIMHEHHS ITOCe MHKYOAany He3aBUCHMO OT
NADPH otpakaercss mapaMeTpoM C(KOHTpOJIbHOW) (MeTabonmdeckoit crabmibHOCTH). [loramennbie WHKyOa-
MU ocaxaaroT neHtpudyruposanuem (10000 g, 5 muH).

ATNMKBOTY CymnepHaTaHTa aHaI3UupyIoT ¢ ToMotibio XKX-MC/MC Ha KOJIMIeCTBO UCXOJHOT'O COSTUHEHUSI.
ITepuon momyseiBenenus (t1/2 INVITRO) onpeaenstor HAKIOHOM MOTYJIOrapuhMUIEcKOTo Tpadrka 3aBUCUMO-
CTH KOHIIEHTPAINU OT BPEMEHHU.

Brayrpennnii kmupenc (CL_INTRINSIC) paccuuThiBaroT ¢ y4eTOM KOJIWYECTBa Oelka B MHKyOanuu:

CL_INTRINSIC [mxn/mun/mr 6emka] = (Ln 2 / (mepuon momyBbIBeCHUS [MuH| * comepikaHue Oecnka
[Mr/mi])) * 1000,

CL_INTRINSIC INVIVO [mn/mun/kr] = (CL_INTRINSIC [mxin/mun/mr Oenka] x MPPGL [mr 6enxa/t
TIeYCeHH | X TIeUeHOUHBIH (akTop [r/kr Maccel Tena]) / 1000,
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Qh [%] = CL [mMa/mMuH/KT] / IEYEHOYHBIH KPOBOTOK [MIJI/MUH/KT]),
reTnaToIEIUTIONAPHOCTD, YeoBek: 120x10e6 KIeToK/T meueHH,
(hakTOp MEYCHH, YeIOBEK: 25,7 I/KT MacChl Tea,
KpPOBOTOK, 4enoBek: 21 Mur/(MUH X KT).
Tabnuma 4
bronornueckue qaHHbIE IS COSTUHEHU B COOTBETCTBHH
¢ n300peTeHreM, ToJydeHHbIe B aHamn3e B

IIpumep LM uenoseka

[%Qh]
<23
<23
<23
<23

29
56
<23

Tabmuma 5
Bronornyeckue gaHHble U1 COCIUHEHNHN MPEIIECT
BYIOIIETO YPOBHS TEXHUKH (pumepsl 53, 72, 73, 86, 90
B WO 2017/060488), noyueHnsle B aHamm3e B

NN~

IIpumep B LM denoseka
WO 2017/060488 [%Qh]
53 <23
72 30
73 38
86 <23
90 39
Tabnuma 6

Bronornyeckue gaHHbIe 1S COEMHEHUH MPEIIECTBYIOMIETO
ypoBHs Texuuk# (npumep 31 B L. Schenkel, u coasr.,
J. Med. Chem. 2016, 59, 2794-2809), nosry4eHHble B aHanu3e B

ITpumep B Med. Chem. LM uenosexa
2016, 59, 2794-2809 [%0Qh]
31 <23

OreHKa KITUPEHCA TeaTOMUTOB.

Ananu3 C: KIMpeHC renaTouuTOB.

MeTaboaraecKyio Aerpagannio TeCTUPYEMOTO COSIMHEHNUS aHAIN3UPYIOT B CYCIICH3UH T'elmaTonnuToB. [ e-
MATONUTHI (KPHOKOHCEPBUPOBAHHBIE) MHKYOUPYIOT B MonudunrpoBanHoit o Jyne6exko cpeae Mrna (¢ mobdas-
nerueM 3,5 Mkr rirrokarona/500 mo, 2,5 mr uacymmaa/500 Mot u 3,75 mr/500 M THAPOKOPTH30HA), COCpIKAIICH
5% nmm 50% BUIOBOH CHIBOPOTKH.

[Mocne 30-MuHyTHOH MpenBapuTensHON MHKYOaumu B nHKybarope (37°C, 10% CO,) 5 Mk pacTBOpa Hc-
neiTyemMoro coequHenus (80 MkM; 3 2 MM B ucxoanom pactBope IIMCO, pazbaBnennom 1:25 co cpenoii) mo-
OaBysIIOT B 395 MKJ CyCIIEH3MH TenaToIUTOB (MNIOTHOCTH KJIETOK B auanazoHe 0,25-5 MIIH. KIETOK/MII B 3aBHCH-
MOCTH OT BUJA, OOBIYHO | MITH. KJICTOK/MJI; KOHEYHAss KOHIICHTPAIUS TECTUPYEMOro coeauHeHust 1 MkM, ko-
HeuHas koHueHtpauus AMCO 0,05%).

Krerkn mHKyOMpYIOT B T€UEHHE IIECTH 4acoB (MHKyOaTop, OpOMTaNIbHBIN MIeHKep) U 00pasipl (25 MKI)
6epyt uepes 0, 0,5, 1, 2, 4 u 6 4. OOpa3ubl NEPEHOCAT B aLETOHUTPHI M OCAXKIAIOT NeHTpudyruposanuem (5
MuH). CyliepHaTaHT MEPEHOCST B HOBBIA 96-IyHOUHBIH IITAHIICT, BRIMAPUBAIOT B aTMOc(hepe a30Ta U pecyCIcH-
JUPYIOT.

CHIKeHHE UCXOHOTO COSTUHEHHSI aHATN3UPYIoT ¢ ToMotibio BOXKX-MC/MC.

CLint paccuutsiBatoT ciexytonmm odpazom: CLINTRINSIC = no3za/AUC = (C0/CD) / (AUD + kmact/k)
x 1000/60. CO: HayanbpHasi KOHIEHTpanus npu MHKyOarmu [MKM], CD: mIoTHOCT ’KH3HECTIOCOOHBIX KIETOK
[10e6 xierox/mi], AUD: mnomans mox NaHHBIME [MKM X 9], KJIACT: KOHIEHTPAIHsI TOCICTHEH TOUKH JTaHHBIX
[MKM], k: HaKkJTOH KPUBOH JIMHUW PETPECCUU JJIST POTUTEIHLCKOTO CHIDKeHHS [4.-1].

PaccunTaHHbIN BHYTPEHHUH TIEUEHOYHBIM KIUPEHC in Vitro MOXHO MacImITaOMpOBaTh JO BHYTPEHHETO IIe-
YEHOYHOTO KJIMPEHCa In ViVOo W HCTOIbh30BaTh ISl MPOTHO3UPOBAHUS TEUCHOYHOTO KIMpPEHCa KPOBH in Vivo
(CL) ¢ ucnonmp30BaHAEM MOJIEIH TTEYeHH (MOEIH C XOPOIIUM TIEPEMEITUBAHUEM ).

CL_INTRINSIC INVIVO [m/mun/kr] = (CL_INTRINSIC [mxi/mMun/10e6 KIETOK] X TemaToLeILTIONSIp-
HOCTH [10e6 KIeTOK/T IeUeHH | X IeUYeHOYHEIH (hakTop [r/kr Maccsl Tena]) / 1000,

CL [mu/mun/kr] = CL_INTRINSIC INVIVO [Mi/MHH/KT] X IE€YEHOYHBIH KPOBOTOK [MJ/MHH/KT] /
(CL_INTRINSIC_INVIVO [mx/mMuH/KT] + I€4€HOYHBIH KPOBOTOK [MII/MUH/KT]),

Qh [%] = CL [mMa/mMuH/KT] / IEU€HOYHBIH KPOBOTOK [MII/MUH/KT]),

TeTaTOIEIUTIONAPHOCTD, YeoBek: 120x10e6 kiIeTok / T medeHw,
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MEYCHOYHBIHN (paKTOp, YenoBek: 25,7 ' / KT Macchl Tena,
KpPOBOTOK, 4esoBek: 21 Mur/(MUH X KT).

Buonornveckue naHHbIC ISl COCTUHCHUN B COOTBETCTBUU
¢ n300peTeHneM, mmoJiydeHHbie B ananuse C

Ta6numa 7

IIpumep

yenoBeka [%Qh]

T'enaTouutsl

9

34

31

22

22

37

RN oY RV, | RSN RUSY | (S I

9

Tabmuma 8

Bronornyeckue gaHHble U1 COCIUHEHNHN MPEIIECT
BYIOIIETO YPOBHS TEXHUKH (pumepsl 53, 72, 73, 86, 90
B WO 2017/060488), momy4ycHnbie B anammize C

IIpumep B TI'emaTonuTst
WO 2017/060488 | uenoseka [%Qh]
53 25
72 50
73 36
86 12
90 61
Tabnuma 9

Buonorndeckue naHHBIC VTS COSTUHESHUH MPEIIISCTBYOMICTO
ypoBHs TexHuku (npumep 31 B L. Schenkel, u coasr., J. Med.
Chem. 2016, 59, 2794-2809), mony4yennsie B anammze C
Ipumep 8 Med. Chem. I'enaTouutsl

2016, 59, 2794-2809 qenosexa [%Qh]
31 73

OreHKa MPOHHUIIAEMOCTH.

Knerkn Caco-2 (1-2 x 10° kretox/1 cM? murommam) BEICEBAIOT Ha (HIBTPYIOMIHE BCTABKH (IIOTHKApOOHAT-
Hele i [I9T-dpunetper Costar Transwell, pasmep nop 0,4 mxm) u kynsTuBUpYyI0OT (DMEM) B Teuenue 10-25
JTHEH.

CoenuHEeHHsT PacTBOPSIOT B COOTBETCTBYIOIIEM pacTBoputene (aHampumep, JIMCO, 1-20 MM marodHbie
pacTBophl). MaTouHbIe pacTBOpHI pa3dasisitotr 0ypepom HTP-4 (128,13 MM NacCl, 5,36 MM KCI, 1 MM MgSO,,
1,8 MM CaCl,, 4,17 MM NaHCO;, 1,19 MM Na,HPO, x 7H,0, 0,41 MM NaH,PO,4 x H,0, 15 MM HEPES, 20
MM riroko3sl, 0,25% BSA, pH 7,2) misa npurotosieHus TpaHCTIOPTHBIX pacTBopoB (0,1-300 MxM coennHeHHS,
koHeuHslit IMCO <= 0,5%). Tpaucnoptasiii pactBop (TL) HaHOCAT Ha anWKaIbHYIO WM 0a30JaTepajbHYIO
JIOHOPCKYIO CTOPOHY TSI U3MepeHus ipoHuriaeMoctd A-B win B-A (3 moBTOpeHus GUiIbTpa) COOTBETCTBEHHO.
OO6pa3isl 0TOMPAIOT B HaYasle ¥ B KOHIIE IKCTIEPIMEHTA Y JOHOPA U Yepe3 pa3IndHbIe IPOMEKYTKH BPEMEHHU 10
2 4, a TaKKe y MoJydaTess s U3MEpeHHs KoHIeHTpanuu ¢ nomomipio BOXKX-MC/MC wimi cCuMHTAIIISIIMOH-
Horo cyera. OtoOpaHHbIe A7 00pasiia 00bEeMBI TOJTydaTelIsl 3aMEHSIOT CBEXHM PacTBOPOM ITOJTydaTedIsl.

OrieHKa CBS3BIBaHUS ¢ OCJIKaMH TUIA3MBI.

Jannbrit Metox paBHOBecHOTO auaim3a (PJ]) ucnonp3yroT mist onpeneieHus MpUOIU3UTENEHOTO (hPaKIU-
OHHOTO CBSI3BIBAHUS N Vitro TECTHPYEMBIX COCTUHEHHMI C OeJIKaMM IUIa3MBbl. VCHONB3YIOT MUaIu3HBIE SUCHKH
Dianorm Teflon (Muxpo 0,2). Kaxnast kieTka COCTOUT U3 JOHOPCKOH M aKLENTOPHOH KaMep, pa3ieleHHbIX YIlb-
TPATOHKOH TOTYIIPOHUIIAEMOW MEMOPaHO# ¢ TIOPOTrOM MOJIKYJISIpHON Macchl 5 kJ[a. MaTo4Hble pacTBOPHI IS
KKI0ro TecTupyeMoro coeauHeHus: rotoBat B JIMCO ¢ koHneHTtpamueir 1 MM u pa30aBisioT 10 KOHEYHOH
koHneHTpanuu 1,0 MxM. I[ocnenyromue nuanu3Hble pacTBOPHI TOTOBAT U3 OOBEAMHEHHOH IIa3Mbl YeJIOBEKa
nnu Kpbickl (¢ NaEDTA) oT TOHOPOB MY>KCKOTO M JKEHCKOTO IoJia. AJTMKBOTHI 1o 200 MK Auanu3Horo 0ydepa
(100 MM ¢ocdara kamus, pH 7,4) pacnpenensor B OypepHyro kamepy. ATUKBOTH 1m0 200 MK AHaTU3HOTO
pacTBOpa TECTHPYEMOTO COSAMHEHHS PACIPENCIISIOT B KaMephl IS IIa3Mbl. VIHKyOaImio OCyIeCcTBISIOT B Te-
yeHue 2 9 rpu BpameHnn mpu 37°C.

B xoHne mepuona auannsa quanuiaT NEPEeHOCAT B PeakIHMOHHBbIE MpoOupku. [Ipobupku mnst OydepHoit
¢pakum conepxar 0,2 Mt ACN/Boza (80/20). AnMMKBOTSHI 10 25 MKIJI THajM3aTa IIa3Mbl IIEPEHOCST B IIJIaHIIe-
THI C TITYOOKHMU JTyHKaMu U cMemmBarot ¢ 25 Mk ACN/Boga (80/20), 25 Mk Oydepa, 25 MKIT KaTHOPOBOYHOTO
pacTBopa M 25 MKJ pacTBOpa BHyTpeHHero craniapra. [Ipenmmurariio Oenka OCyIIEeCTBISIOT IIyTeM 100aBie-
Husg 200 mxm ACN. AnukBoThl o 50 Mk OydepHoro anann3ara MEpeHOCST B INIAHIIETH C TIIYOOKUMH JIyHKaMH
Y CMEIINBAIOT ¢ 25 MKII ITyCTOW IuIa3Mbl, 25 MKJI pacTBopa BHyTpeHHero crannapta u 200 mxa ACN. O6pa3ust
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mmepstor B cuctemMax BOXX-MC/MC u ouenuBator ¢ nomomibio Analyst-Software. IIponieHT cBs3bIBaHUS
paccuuThBalOT 1O Qopmyne: % CBs3bpBaHHS = (KOHIGHTpAlUs B IUIa3Me - KOHIGHTpamus Oyde-
pa/xoHuenTpanus B iazme 30) x 100.

OreHKa pacTBOPUMOCTH.

Hacpimennsie pacTBOPBI TOTOBAT B IYHOUHBIX IIaHIIeTax ((hopMar 3aBHCHT OT poOoTa) myTeM nobOaBiie-
HUSI COOTBETCTBYIOIIET0 00beMa BRIOpAaHHOHN BOTHOM cpenbl (00braHO B quamna3oHe 0,25-1,5 M) B KaXKIyro JyH-
KY, COJIEpIKAIIYI0 U3BECTHOE KOJIMYECTBO TBEPIOTO JIEKAPCTBEHHOTO BemiecTBa (00braHO B mpezenax 0,5-5,0 mr).
JIyHKH BCTPSXMBAIOT WJIH MEPEMEIINBAIOT B TCUCHHE 33JaHHOTO NepHOJa BpeMeHH! (0OBIYHO B AHAra3oHe OT 2
10 24 49), a 3aTeM QWIBTPYIOT C UCTIOIH30BAHUEM COOTBETCTBYIOIMUX (QUIBTPYIOMINX MeMOpaH (0OBIYHO (HHUIIBHT-
poB PTFE c pa3smepom mop 0,45 Mxm). AGcopOnuio GUIBTPOM H30ETAI0T, YIS TEepBble HECKOJBKO Karelb
¢unbTpara. KommuecTBO pacTBOPEHHOTO JIEKAPCTBEHHOTO BEIECTBA OMPEACISIOT C TOMOIIbI0 Y@ criekTpocko-
mun. Kpome Toro, pH HaCBIIIEHHOT0 BOAHOTO PACTBOPA U3MEPSIIOT € TOMOIIBI0 pH-MeTpa co CTEKISTHHBIM JICK-
TPOIOM.

Orenka (papMaKOKHHETHYCCKIX XapaKTEPHUCTHK.

Tectupyemoe coemuHEHHE BBOIAT JIMOO BHYTPUBCHHO, JIMOO MEPOPAIBHO COOTBETCTBYIOIIUM TECTHPYE-
MBIM BuzaM. OOpasisl KpoBH OepyT B HECKOJIBKO MOMEHTOB BPEMEHH ITOCIIE HAHECEHHUS! TECTHPYEMOTO COCIH-
HEeHUs1, 00pabaThIBaIOT aHTUKOATYJISTHTOM M IIEHTPU(PYTUPYIOT.

KonmeHTpariio aHaJIHTOB - BBEJCHHOTO COSINHEHNS W/MIIA META0OIUTOB - KOJTHMIECTBEHHO OTPENEIIIOT B
oOpasmax 1wrazMel. @K mapaMeTpsl pacCUUTHIBAIOT € WCHOJIB30BAHMEM HEKOMMapTMEHTHBIX MeTonoB. AUC u
Cmax HOpMHPOBaHBI Ha 103y 1 MKMOJIB/KT.

OreHka MeTa00IM3Ma B reraTonnTax 4YeI0BeKa in vitro.

MeTaboarYecKuil MyTh TECTUPYEMOTO COCTUHECHUS UCCICAYIOT C UCTIOIB30BaHUECM TICPBUYHBIX TTIATOIH-
TOB YEJIOBEKa B CycleH3uH. [locie BOCCTaHOBIICHUS IOCIC KPHOKOHCEPBAIMU TEMATOIUTEI YEIOBEKa WHKYOU-
pyroT B MomuduuupoBanHoi mo Jymsoekko cpene Urma, conepxarniei 5% 4yenoBeuecKol CHBIBOPOTKH U JOTOJI-
HEeHHO# 3,5 MKT Tmrokarosa/500 mur, 2,5 mr uacynuaa/500 mit u 3,75 Mr/500 Mi1 THAPOKOPTU3OHA.

IMocne 30-MuHYTHO# TpeABapUTEIbHON MHKyOAaMu B MHKyOaTtope I KieTouHsx KynsTyp (37°C, 10%
CO,) pacTBOp TECTUPYEMOTO COCIUHCHUS JOOABISIOT B CYCIICH3WIO TEMATOIMTOB JUIS MMONYyYCHHUS KOHCYHOU
mI0THOCTH K1eTok oT 1,0%¥10° 0 4,0%10° kIeToK/MIT (B 3aBHCHMOCTH OT CKOPOCTH METaGoIHIecKoro 06opoTa
COEIMHEHU, HaOII0JaeMOH C ITEPBUYHBIMH TEIATOIUTaMHU YeJIOBEeKa), KOHEYHON KOHIICHTPALUH TECTHPYEMOTO
coenuHeHust 10 MkM u koHeuHo# koHIeHTparuu JIMCO 0,05%.

Knetkn nHKyOHPYIOT B T€USHHE IIECTH YacOB B HHKYOaTOpeE AJIS KIETOYHBIX KYJIBTYp Ha TOPU30HTAIEHOM
mewkepe, 1 00pasIsl yAansMioT u3 nHKyOarmu gepes 0, 0,5, 1, 2, 4 wiu 6 4, B 3aBUCHMOCTH OT CKOPOCTH MeTa0o0-
mugeckoro oboporta. OOpasIel TaciT alleTOHUTPIIIOM H OCAKIAIOT HMEeHTpUdyrupoBanueM. CymnepHaTaHT mepe-
HOCSIT B 96-JIyHOUHBIH TUIAHIIIET, BBHITIAPUBAIOT B aTMOC(epe a30Ta U PECyCICHAUPYIOT Nepes OHOoaHaTu30M C
MOMOIIBI0 JKUJIKOCTHOW XPOMAaTOrpadUr-Macc-CIICKTPOMETPHH BBICOKOTO pa3pelleHUs IS WACHTHU(QHUKAIINA
MPEJIIoIaraéMbIX METaO00IUTOB.

CTpyKTypHI OTIpeeIeHbl OPHEHTHPOBOYHO Ha OCHOBE JAHHBIX Tpeobpasosanus Oypbe-MS". MeTaGomuTs!
MPEJICTABJICHEI B BUJE MPOLCHTHOTO COACPIKAHMUS MCXOTHOTO BEIIECTBA PU WHKYOAI[MH IeMaTOIMTOB YEIOBEKa
C TIOPOTOBBIM 3HaueHHEM >4%.

Cnocod JeueHus

Hacrosiee n3o0peTeHrne OTHOCHUTCS K COSAMHEHUSIM 001ei (hopMymbl 1, KOTOpbIE TPUMEHUMBI IS TIPO-
(UITAKTUKA W/WIHM JIedeHNs 3a00JIeBaHUS W/WUJIH COCTOSIHHS, CBSI3aHHOTO ¢ akTHBHOCTHI0O TRPA1 wmimu momynu-
pyeMoro €10, BKIII04asi, HO He OTpaHUYMBAsICh 3THUM, JICUCHUE /WU MPOPUIAKTHKY (PHOPO3HBIX 3a00JICBaHHUM,
BOCTIAJIUTENBHBIX W UMMYHOPETYJISATOPHBIX HAPYIICHHH, PECIUPATOPHBIX WM JKETYIOYHO-KHUIIEUHBIX 3a00J1e-
BaHUH WM HEAYTOB, 0PTATEMOIOTHIECKHX 3a00JIeBaHU, BOCTIAIIMTENFHBIX 3a00I€BaHUIl CyCTaBOB M BOCIIANIH-
TENBHBIX 3a00JIeBaHUH HOCOTJIOTKH, T71a3 M KOXKH, a TaK)Ke O0JIM W HEBPOJIOTHYECKIX PACCTPONCTB. YKa3aHHBIC
HapyIIeHHsI, 3200JI€BaHUS U HEIYyTH BKIIOYAIOT B ceOs Kallellb, HIUOMATHICCKUN JIeTOYHbIN (HUOpo3, Apyrue
JICTOYHBIC UHTEPCTUIHANILHBIC 3a00ICBaHUs U APYyTHe PUOPO3HBIC, ACTMATHYCCKUE MITH aJIeprudeckue 3adoie-
BaHUs, S03MHO(IIBHBIC 3a00JICBaHUs, XPOHUICCKYIO OOCTPYKTHBHYIO OOJIC3Hb JIETKHX, & TAKXKE BOCIIATHTEIb-
HBIC ¥ UMMYHOPETYJISTOPHBIC HAPYIICHHS, TAKHE KaK PEBMATOMIHBIA apTPUT H aTePOCKIICPO3, a TaAKKe 0OIb U
HEBPOJIOTUYCCKUC PACCTPONCTBA, TAKUE KaK OCTpasi 00k, XUpyprudeckasi 00Jb, XpOHUIECKast 00JIb U ACTIPECCUs
U pacCTPOMCTBA MOYEBOTO ITY3BIPS.

Coenunenus o0mel GopMyIbl 1| mPUroTHb! s MPO(GUITAKTAKY W/HITH JICUCHUSL.

(1) Kamurs, Takoro Kak XpOHHYECKHH HIUOTATHYECKUN Kallelb W XPOHHUYECKHHA pedpakTepHBIA Ka-
Ieb, Kallenb, CBsi3aHHBIA ¢ actMoi, XOBJI, pakoM JeTKuX, MOCTBUPYCHOW WHGEKIHEeH M HIUOTATUICCKUM
JIeTOYHBIM GHOPO30M, U IPYTUMH JIETOYHBIMU HHTEPCTHIIMATBHBIMA 3a00I€BaHUSIMIL.

(2) Jlerounsix (puOpPO3HBIX 3a00JIEBaHNH, TAKUX KaK THEBMOHHUT MM MHTEPCTUITUATLHBIA ITHEBMOHUT, CBSI-
3aHHBIC C KOJUIAr€HO30M, HAIpUMeEp, KpacHas BOYaHKA, CHCTEMHAs CKICPOACPMI, PeBMATOMIHBIN apTpuT,
MOJMMHO3UT U JCPMATOMH3UT, WIAHOATUICCKAC UHTCPCTUIMATBHBIC THECBMOHUH, TAKUE KaK WAHOTATUYCCKUN
¢ubpo3 nerkux (UDJI), Hecnenudpuueckas MHTCPCTUIMATBHAS THEBMOHUS, WHTCPCTHIMAIEHOE 3a00JICBaHUE
JICTKUX, CBSI3aHHOC C PECHHUPATOPHBIM OPOHXHOJIUTOM, JECKBAMATHBHAS MHTCPCTHIMAIBHAS THCBMOHUS, KPUII-
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TOTCHHAS OPTaHU3YIOMIasl THEBMOHUS, OCTPasi HHTCPCTHIIMAIBHAS ITHEBMOHUSA M TUMQOIUTApHAS UHTEPCTUIIH-
aNbHAsl THEBMOHUS, JTUMAHTHOJICHOMHUOMATO3, JICTOYHBIN aTbBEOJSIPHBIN MPOTEHHO3, TUCTHOIMTO3 M3 KICTOK
Jlanrepranca, MIeBpaNbHBIA MApEHXUMATO3HBIA (PHOPOAINACTO3, HHTEPCTUIIHATBHBIE 3a00IeBaHMS JIETKUX W3-
BECTHOM ATHOJIOTHH, TaKWe KaK WHTEPCTHLHAIBHBIN ITHEBMOHUT B pe3yibTaTe Mpo(ecCHOHAIBHBIX BO3IEHCT-
BHH, TaKWX Kak acOecTo3, CHIIMKO3, JIETKUE IIaxTepoB (YrojbHas MbLIb), JIETKHue (hepMepoB (CEHO M IIJIECEHB),
JIeTKHUe JroouTeneit romyoeit (nTuim) wim npyrue npodeccnoHalbHbIC JIeTydne (akTophl, TAKUE KaK METalTaIe-
CKasl MBUTh FJIH MUKOOAKTEPHH, WM B PE3yNbTaTe JICUCHHS, TAKOTO KaK OOJIydeHHE, METOTPEKCaT, aMHOJapOH,
HUTPO(YpaHTOMH WM XUMHOTEPANICBTHYECKUE CPEACTBA, WK MIPU TPaHyJIeMaTo3HOW 00JIe3HHU, TAaKOW Kak Tpa-
HyJIEMaTo3 ¢ mojuaHruroM, cuHapoMm Yapra-Ctpocca, capKOUI03, TUIICPIYBCTBUTEIEHBIA THEBMOHHUT WITH HH-
TEPCTUIMATBHBIA MHEBMOHUT PAa3JIMYHOTO TCHE3a, HAIIPUMEp, aCUpPALUs, BIBIXaHUE TOKCUYHBIX Ia30B, MapOB,
OpOHXWT WM TTHEBMOHHT WIM HHTCPCTHUIMATBHBIA ITHEBMOHHUT, BBI3BAHHBIA CEPICYHON HEIOCTATOYHOCTHIO,
PCHTTCH, JTy4eBas Tepamnus, XUMUOTepamnus, 0oje3Hb beka wiu capkouo3, TpaHylieMaTo3, KUCTO3HbIA (HHUOpo3
WIA MYKOBHCITUI03, NeQUIUT aib(a-1-aHTHTPHUIICHHA, OCTPOE MOBPEKICHHUE JICTKAX B Pe3yibTaTe MH(EKIUU
Covid-19/SARS-Cov-2 nmu nerounsiii ¢nubpo3, BTopuuHbIi 0 oTHOImeHHIo K nHpeknnu Covid-19/SARS-Cov-
2.

(3) Apyrux ¢pubpo3HBIX 3a00JI€BaHNN, TAKUX KaK MOCTOBHIHEIN (GUOPO3 TIEUCHH, IUPPO3 ITEUSHH, HEaTTKO-
roneHBIA cTearorenatuT (HACT), ¢ubpo3 mpencepanii, dSHAOMHUOKapAHAIbHBIA (GuOpo3, epeHeCEHHBIN WH-
(hapkT MHOKapaa, TTUANBHEIN pyOer], apTepualibHas )XECTKOCTh, apTpohuOpo3, KOHTpakTypa JIomonTpeHa, Ke-
JIOH]I, CKIIEPOJCPMUS/CUCTEMHBIA CKJIEpO3, MEIUACTHHATLHBIA Prbpo3, Muenopudpos, 6onesns [leitponn, Hed-
POTEHHBIN CUCTEMHBIN (HUOPO3, peTPONIEPUTOHEATHHBIN (prOpo3, aIre3NBHBINA KAIICYIIHT.

(4) BocanutenbHbBIX, ayTOMMMYHHBIX FJIH aJUICPTHYCCKUX 3a00JICBaHUIA M COCTOSIHUMN, TAKUX KaK ajuiep-
THYCCKUH WM HEaJUICPTUYCCKUN PUHHUT WIIH CHUHYCUT, XPOHUYCCKHI CHHYCHT WU PUHHT, MMOJIUIO3 HOCA, XPO-
HUYCCKUN PHHOCHHYCHUT, OCTPBI PHUHOCHHYCHUT, acTMa, JACTCKas acTMa, aJUICPTUYCCKUN OpOHXUT, ajlbBCOJIMT,
TUIEPPCAKTHBHOCTD JIBIXaTCIBHBIX IyTEH, aJUIePTUYeCKHi KOHBIOHKTHUBUT, OpPOHXO3KTAa3bl, PECHHPATOPHBIH
JIUCTPECC-CHHIPOM B3POCIBIX, OPOHXUANBHBIA M JIETOYHBIA OTCK, OPOHXUT WU MHECBMOHUT, 303WHOMMIBLHBIN
HEJUTIONUT (HalpuMep, CUHAPOM Yaurica), 203uHO(ILHAS THEBMOHUS (Hampumep, cuaapom Jleddiepa, xpo-
HUYeCKas d03WHO(MIIbHAS TTHEBMOHUS), 203WHOPMIBHEIN (acuuT (Hanmpumep, cuaapom lllynpmana), rumnep-
YyBCTBUTEIHHOCTh 3aMEIJICHHOTO THIIA, HeaJuIepruueckas acTMa; OpOHXOCma3M, BBHI3BAaHHBIN (hU3MYECKO Ha-
TPY3KOH; XpoHWYecKas o0cTpykTuBHas 0oie3Hb Jerkux (XOBJI), ocTpelii OpOHXHT, XpOHWUYECKHHA OPOHXWT,
KaIesb, dM(H3eMa JIETKIX; CHCTEMHAs aHA(QWIAKCHS WM PEaKIHWU THUIEPIYBCTBHTEIHHOCTH, JEKApCTBCHHAS
ajueprus (HampuMmep, Ha TICHUIMIUTHH, 1e(aJoCIOpHH), CHHAPOM 303MHODWIHH-MHAITHN BCIICCTBUE TpHEMaA
BHYTPb 3arpsA3HCHHOTO TpUNTO(haHa, aJNIEpTHH Ha YKYChl HACEKOMBIX; ayTOMMMYHHBIX 3a00JICBaHUH, TAKUX KaK
peBMAaTOUIHBINA apTpuT, Oose3Hs ['peiiBca, curapom lllerpeHa, mcopuaTH4ecKuil apTPUT, pacCesIHHBIN CKIIEPO3,
CUCTEMHasl KpacHas BOJYaHKA, TshKeNas MHACTCHHs, UMMYyHHas TpomoOormronenus (UTII B3pocnbix, HeoHa-
TanpHas TpomOouwmToneHus, neauarpudeckas MTII), MMyHHAs TeMoOTUTHYCCKAas aHEeMUS (ayTOUMMYHHAs H
BBI3BaHHAs JICKAPCTBCHHBIMHU CPEACTBAMH), CHHIPOM DBaHca (TPOMOOLUTAPHAS U IPUTPOLUTAPHAS UMMYHHAS
IUTOTICHUS ), PE3yC-KOH(MINKT HOBOPOXKICHHBIX, cCHHApoM ['yamacuepa (antu-I' BM 0GonesHs), nenuakus, ayTo-
UMMYHHasE KapIHOMHOMATHA, IOHOMIECKHH nuadeT; TIoMepylnoHepHuT, ayTOMMMYHHBIH THPEOMANT, OOJIe3HB
Bexuera; oTTOpXKEHHS TpaHCIUIAHTaTa (HAIpPUMEpP, NMPH TPAHCIUIAHTAIINHN), BKIIOYAs OTTOPKECHHE aJUIOTpaHC-
TUTAHTaTa WK 0OJIe3Hb "TpaHCIUIAaHTAT MPOTHUB XO35SMHA"; BOCTIAIMTEIBHBIX 3a00JICBAHUN KHINECYHHKA, TAKHX
Kak Oone3ns KpoHa M S3BEHHBIH KOJNWT; CHOHAMJIOAPTPOINATHH; CKIEPOAEPMHS; Icopuasza (BKIIOYAs ICOpHas,
OTIOCpeNOBaHHBIN T-KIIETKaMHU) W BOCHAIMTEIBHBIX JEPMaTO30B, TAKUE KaK JEPMATHUT, SK3e€Ma, aTOMNYCCKHUI
JICPMATHT, AJUICPTUYCCKUI KOHTAKTHBIA JEPMATUT, KPAIWBHUIIA, BACKYIUT (HApHMEp, HEKPOTH3HPYIOILIUIA,
KOXKHBIA U THIICPYYBCTBUTCIBHBIN BACKYJINT); y3JIOBaTask d)PUTEMa; S03HMHO(IIHHBIN MHO3UT, S03HHO(DIIBHBIN
(bacmuTt, pak ¢ ICHKOUTAPHOU MH(DUIBTpAMEH KOXKU WM OPraHOB; 0()TaIbMOJIOTHYCCKUE 3a00ICBaHUS, Ta-
KHe KaK BO3pacTHasl IETCHEPAIUs JKEITOTO MATHA, THa0eTHIeCKasl pETHHOMATHS U TUA0CTUICCKUN MaKyISIPHBINA
OTEK, KEPaTUT, YO3MHOPMIBHBIA KEPATUT, KEPATOKOHBIOHKTHBUT, BECCHHUI KEPATOKOHBIOHKTUBHUT, PyOIlcBa-
HHe, pyOlleBaHNE TIEPEHETO cerMeHTa, oiedaput, 61edapoKOHBIOHKTHBHT, OYIJIe3HBIE PaccTpoicTBa, pyoIo-
BBIH TeM(UTOHI, MeTaHOMAa KOHBIOHKTUBBI, MAIUIAPHBIN KOHBIOHKTUBHUT, CYXOCTh TJIa3, SIHUCKIEPUT, TIayKO-
Ma, TJIIM03, KOJIbIeBas TpaHylieMa, odrarsMonaTis I'peliBca, BHyTpUTIa3Has MeJlaHOMa, TIMHIBEKYJIa, poude-
paThBHAS BUTPEOPETHHOMATHS, NITEPUTUYM, CKICPHUT, YBEHT, OCTPhIC MPUCTYIIBI MOJArpHl, IOAarpa Wil 0CTeo-
apTpHT.

(5) Bonm, Takoi Kak XpOHWYECKUH WANOMATHICCKUI OOJICBOM CHHIPOM, HEBpoOIaTuieckas 00Jb, TU3eCTe-
3Usl, AJUIOAWHHMS, MUTPEHB, 3yOHast 0OJb U ITOCIeoTIepallioOHHast 00ITb.

(6) Hempeccun, TpeBOTH, AMAOCTUYECKON HEBPOIATUH M PACCTPOUCTB MOYECBOTO IMY3BIPS, TAKUX KaK 00-
CTPYKIHS BBIXOJTHOTO OTBEPCTHS MOYCBOTO ITy3bIPS, THIICPAKTUBHBIN MOUYCBOW Iy3bIPh, IUCTUT; PeepPy3nOH-
HOTO TIOBPEKACHUS MUOKap/Ia WU UIIEMAYESCKOTO MMOBPEKICHUS TOJIOBHOTO MO3Ta.

CoOTBETCTBEHHO, HACTOAIIEE M300pETEHHE OTHOCHTCS K COEIMHEHUIO o0mier ¢opMysl 1 s nmpumene-
HUS B KAYECTBE JICKAPCTBEHHOTO CPEJICTBA.

Kpowme Toro, Hacrosiiee n300peTeHre OTHOCUTCS K IPUMEHEHHIO COeAMHEHUs oouiel ¢popmyisl 1 s ste-
YeHUS W/WIU MPOQHUIaKTHKH 3a00JIeBaHUS W/WIIA COCTOSIHHS, CBSI3aHHOTO ¢ akTUBHOCTHEIO TRPA1 wmu mMomymu-
pyemoii ero.
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Kpowme Toro, Hacrosiiee n300peTeHre OTHOCUTCS K IPUMEHEHHIO COeAMHEHUs oouiel ¢popmyisl 1 s ste-
YeHHsT W/WIU TpoduiIakTuku (UOPO3HOTO 3a00JIeBaHUs, BOCIATHTEIBHBIX H UMMYHOPETYISATOPHBIX HapyIe-
HHUH, pECIUPATOPHBIX WM KEITyTOYHO-KUIIEYHBIX 3a00JIeBaHUN WM HEIYTOB, O(PTaILMOJIOTHYECKIX 3a00JeBa-
HUH, BOCTIAIUTENBHBIX 3200JIEBaHIA CyCTaBOB U BOCHAINTENFHBIX 3a00JIeBAHUN HOCOTIIOTKH, TJ1a3 M KOXH, 0011
M HEBPOJIOTHYECKUX PACCTPOUCTB. YKa3aHHBIC HapYIICHHUs, 3a00JeBaHNS M HEAYTH BKIIIOYAIOT B ce0s Kallels,
WUIANOTIATUIECKHUH JIETOYHBIN (UOPO3, APYTHE JETOYHbIE HHTEPCTUIINATLHBIC 32a00JIeBaHMsI B IpyTrue GuOpo3HBIE,
acTMaTHUYECKHe WIN aJlIepruieckue 3a00JieBaHUs, 203MHOMUIbHBIE 3a00JIeBaHMS, XPOHUUECKYIO OOCTPYKTHB-
HyI0 0OJIE3HP JIETKHUX, a TAaK)XKE€ BOCIAJIHTEIbHBIE U UMMYHOPETYISTOPHBIE HApYIICHUs, TAaKUe KaK PEeBMaTOM-
HBIIl apTPHUT U aTEPOCKIICPO3, a TaKXKe OO0JIb U HEBPOJIOTUYECKUE PAacCTPONCTBA, TAKHE KaK ocTpast 00k, XUpyp-
rudeckast 00J1b, XpOHUYECKasi 00JIb M JIETIPECCHs M PacCTPOHCTBA MOUEBOT'O ITy3bIPSI.

Kpowme Toro, Hacrosiiee n300peTeHre OTHOCUTCS K IPUMEHEHHIO COeAMHEHUs oouiel ¢popmyisl 1 s se-
YEeHUs! 1/WITN TPOQUIAKTHKH.

(1) Kammis, Takoro Kak XpOHHYECKHH HMIMOMATHYCCKUH Kalllelb WM XPOHMYECKHH pepakTepHBId Ka-
IIeNb, Kallesb, cBsi3aHHbIi ¢ actMoi, XOBJI u pakoM Jerkux, nocTBUpyCHOW MH(EKIMEeH 1 NANOIAaTHYECKUM
JIerogHBIM GHOPO30M, U IPYTUMH JIETOUHBIMU HHTEPCTHIIHATBHBIMA 3a00I€BaHUSIMIL.

(2) Jlerounsix (puOpPO3HBIX 3a00JIEBaHNH, TAKUX KaK THEBMOHUT MM MHTEPCTUITNATLHBIA ITHEBMOHUT, CBSI-
3aHHBIC C KOJUIAr€HO30M, HAIpUMeEp, KpacHas BOYaHKA, CHCTEMHAs CKICPOACPMIS, PeBMATOMIHBIN apTpuT,
MOJIMMHO3UT U JICPMATOMU3HUT, WAHOTATHIECCKIE MHTEPCTUIMATIbHBIC THEBMOHNH, TaKWe KaK MAMOTATHICCKHN
¢ubpos nerkux (MNJID), Hecmenuduyueckass WHTEPCTUIIMATIbHAS THEBMOHHUS, WHTEPCTUIIMAIBHOE 3a00JieBaHUE
JIETKUX, CBSI3aHHOE C PECHHUPATOPHBIM OPOHXHMOJINTOM, JECKBAMATHBHAS WHTCPCTHIHAIbHAS THEBMOHUS, KPHUII-
TOTCHHAS OPTaHU3YIOMIasl THEBMOHUS, OCTpasi HHTCPCTHIIMAIBHAS ITHEBMOHUSA M TUMQOIUTAPHAS UHTECPCTUIIH-
aJIbHas TTHEBMOHMS, JIMMAHTHOJIEHOMHOMATO3, JICTOYHBIH abBEOJISIPHBIN MPOTEMHO3, THCTHOLNTO3 M3 KIIETOK
Jlanrepranca, MJIeBpaJbHBIA MAPECHXUMATO3HBIA (HUOPOINACTO3, UHTEPCTUIIHATBLHBIC 3a00JICBAaHUS JICTKUX W3-
BECTHOH ITHOJIOTMH, TaKue KaK MHTEPCTHLHUAIBHBIA ITHEBMOHUT B pe3yJibTaTe MpOo(eccHOHATBHBIX BO3/EHCT-
BUI, TAKHX KaK acOecTo3, CHIINKO3, JIETKHE MIaxTepoB (YroyibHas MbUIb), JETKHe (epMepoB (CEHO U IUIECEHb),
JIeTKHe JTroouTeneit romyoeit (nTui) wim npyrue npodeccnoHalbHbIC JIeTydne PakTophl, TAKUE KaK METalTuIe-
CKasl MbUTh FJIM MUKOOAKTEpHUH, WM B PE3yNbTaTe JICUCHHS, TAKOTO KaK OOJIydeHHE, METOTPEKCaT, aMHOJapOH,
HUTPO(YpaHTOMH WM XHUMHOTEPANICBTHYECKUE CPEACTBA, WM MIPU TPaHyJIeMaTo3HOW 00JIe3HHU, TAaKOW Kak Tpa-
HyJIeMaTo3 ¢ HoJuaHruToM, cuHapoM Yapra-Ctpocca, capKOum03, THIEPIYBCTBUTEIGHBI THEBMOHHT MIIH MH-
TEPCTUIMATBHBIA THEBMOHHUT PAa3IMYHOTO T€HE3a, HAallpUMep, acMpalis, BAXaHHE TOKCHYHBIX I'a30B, apOB,
OpOHXWT WM MHEBMOHHT WIM WHTEPCTHUIMATHHBIM ITHEBMOHHWT, BBI3BAHHBIA CEPIIEYHON HEIOCTATOYHOCTHIO,
PEHTIeH, JIyueBas Tepanus, XUMHoTepanus, 6ose3ns beka mimm capkonos, rpaHynemMaro3, KHCTO3HbIH (GHOpo3
WJIM MYKOBUCLUI03 WIN JIeUIUT anb(a-1-aHTUTPUIICHHA, OCTPOE TTOBPEXACHHUE JIETKUX B pe3yibTaTe MH(pEK-
n Covid-19/SARS-Cov-2 nium nerounsiii ¢puOpo3, BTopuuHbIi 110 oTHOIeHHIo K nHpeknun Covid-19/SARS-
Cov-2.

(3) Apyrux ¢pubpo3HbIX 3a00JI€BaHUA, TAKUX KaK MOCTOBUAHEIA (pHOpPO3 NeUeHH, IUPPO3 MEUCHH, HEATTKO-
roneHbIA crearorenatut (HACIL), ¢ubpo3 mpencepauii, sHIOMHOKapAWaIbHBIH (UOPO3, NMepeHecEHHBIH HH-
(hapkT MHOKapaa, TTHANTBHEIN pyOer], apTepualibHas XECTKOCTh, apTpoduOpo3, KOHTpakTypa JiomonTpeHa, Ke-
JIOHI, CKIIEPOJCPMUS/CUCTEMHBIA CKJIEpO3, MEIUACTHHATLHBIA Prbpo3, Muenopudpos, 6onesns [leitponn, Hed-
POTEHHBIN CUCTEMHBIN (HUOPO3, peTPONEPUTOHEATHLHBIN (prOp03, are3NBHBINA KAIICYIIHT.

(4) BocmmanuTenbHbIX, ayTOMMMYHHBIX MU aJUIEPTHUECKHUX 3a00JICBaHUIA M COCTOSTHHN, TAKUX KakK ajuiep-
THYECKUH WM HeaJUIePTUYECKUH PUHHUT MIIH CHHYCUT, XpPOHWYECKUH CHHYCHUT FJIM PUHHT, ITOJIUIIO3 HOCA, XPO-
HUYECKUH PUHOCHHYCHUT, OCTPBI PUHOCHHYCHT, acTMa, JIE€TCKasi acTMa, aJulepIHYecKuil OPOHXUT, albBEOJIHT,
TUIEPPCAKTHBHOCTD JIBIXaTeIBHBIX IyTEH, aUIePTUYeCKUi KOHBIOHKTUBUT, OpPOHXO3KTAa3bl, PECHHPATOPHBIH
JMCTPECC-CHHAPOM B3POCIBIX, OPOHXHUAIBHBIA M JIETOYHBII OTEK, OPOHXHUT WM ITHEBMOHHUT, Y03MHO(DMIBHBIN
HEJUTIONNT (HarpuMep, CHHAPOM Yaluica), 203UHO(MIbHAs THEBMOHUS (HampuMep, cunapom Jleddmepa, xpo-
HUYECKasT S03MHO(IILHAS MTHEBMOHUS), S03MHOPIIBHBIN (aciuut (Hanpumep, curnpom lllynemana), rumep-
YYBCTBUTEIBHOCTh 3aMEUICHHOTO THUIIA, HeaIepruueckas acTMa; OpOHXOCIa3M, BBI3BaHHBINH (DU3MUYECKOH Ha-
TPY3KOH; XpoHWYecKass o0cTpykTuBHas 0oie3Hb Jerkux (XOBJI), ocTpelii OpOHXHUT, XpOHWUUECKHHA OpPOHXWT,
KaIesnb, IM(HU3eMa JIETKIX; CUCTEMHAas aHA(QWIAKCHS WM PEaKIHWU THIEPIYBCTBHTEIBHOCTH, JEKApCTBCHHAS
ajueprus (HampuMmep, Ha TICHUIWIUTHH, 1e(aJoCIOPHH), CHHAPOM 303MHOPWIHNH-MHAITHN BCICCTBUE TpHUEMa
BHYTpPb 3arpsA3HEHHOTO TpUNTO(haHa, aJUIEpTHH Ha YKyChl HACEKOMBIX; ayTOUMMYHHBIX 3a00JIeBaHUH, TaKUX KakK
PEBMAaTOMIHBIN apTpUT, 60Je3Hb [peiiBca, cuaapom Illerpena, mcopuaTHIECKU apTPUT, PACCESTHHBIN CKIIEPO3,
CHCTEMHasl KpacHas BONYaHKA, TsDKeNash MHAcTeHHs, MMMyHHas Tpomoormromnenus (UTII B3pocnbix, HEOHA-
TanpHas TpomOouwuToneHus, neauarpuwdeckas MTIIT), MMyHHas TeMoIUTHYCCKass aHEeMUs (ayTOUMMYHHAs H
BBI3BaHHAsS JICKAPCTBEHHBIMU cpencTBamu), CHHAPOM DBaHca (TPOMOOIUTAPHAS M SPUTPOIMTAPHAS HMMYHHAS
IIUTOTICHHMS), PE3yC-KOH(PIMKT HOBOPOKAEHHBIX, cHHApoM ['ynmacuepa (antu-I'BM 0Oosesns), nenmakusi, ayTo-
MMMYHHasI KapJMOMHONATH, IOHOMIECKUH THa0eT; riIoMepyloHe(pUT, ayTOMMMYHHBIH THPEOUIUT, OOJIC3Hb
Bexdera; oTTOp)KCHHS TpaHCIUIAaHTAaTa (HAIPUMEp, TIPU TPAHCIDIAHTAIINH), BKJIIOYAs OTTOPXKCHHE aJIOTPaHC-
TUTAaHTAaTa WU OOJIe3Hb "TPAHCIUIAHTAT MPOTHB XO3sHMHA'"; BOCIATHTEIBHBIX 3a00JICBAHUIA KHIIICYHHUKA, TAKUX
Kak Oone3ns KpoHa M S3BEHHBIH KOJNWT; CHOHAMJIOAPTPOIATHH; CKIEPOAEPMHS; Icopuas3a (BKIIOYas ICOpHas,
OTIOCpENOBaHHBIN T-KIIETKaMM) W BOCHAIUTEIBHBIX JEPMAaTO30B, TAKUE KaK JEPMATHUT, HK3€Ma, aTONMUYECKHI
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JIEpMaTHUT, aJICPTUYECKUH KOHTAKTHBIM AEpPMaTHT, KPalMBHUIIA; BACKYJIUT (HAIpUMEp, HEKPOTH3UPYIOLIHH,
KOKHBIM 1 TUIEPUYBCTBUTEIILHBIN BAaCKYJIMT); Y3JI0BaTask 9pUTEMa; S03MHOMMILHBII MUO3UT, S03WHO(MMIBHBIA
(actuT, pak ¢ JeUKomUTApHOW WHOUIBTPAIIMEH KOKU WM OpPTraHoB; odTambMooTHIecKue 3a00IeBaHus, Ta-
KHE KaK BO3PACTHAs! IETEHEePALsl KEITOTO MATHA, THa0CTHIECKasi pETHHOMNATHA U ANaOeTHIECKUI MaKyJIISIPHbIH
OTEK, KEPaTHUT, 303MHO(DUIBHBINA KepaTUT, KEPAaTOKOHBIOHKTHUBHUT, BECCHHUH KEPAaTOKOHBIOHKTHUBHT, pyOleBa-
HUe, pyOlleBaHNE TEPETHETO CerMeHTa, Onedapur, 01edapoOKOHBIOHKTHBUT, OyJIJIe3HBIC PAaCcCTPOMCTBA, PYyOIIO-
BBII IeM(Uron, MeTaHOMa KOHBIOHKTHBBI, HAMUIAPHBIH KOHBIOHKTUBUT, CYXOCTh IJIa3, SMHUCKIEPHT, TIIayKO-
Ma, IJIH03, KOJIbLIeBas TpaHysieMa, opTaneMmonarus I'peliBca, BHyTpUIia3Has MeJIaHOMa, IMHTBEKyIa, mpoude-
paTuBHasg BUTPEOPETHHONATHS, NTEPUTHYM, CKIICPHUT, YBEHUT, OCTPbIE TPHCTYIBI ITOJArPhl, MOAarpa Win OCTeo-
apTpHUT.

(5) bomu, Takoll Kak XpOHHMYCCKUI MIUOMATHYCCKUI OOJICBOM CHHAPOM, HEBpONaTuieckas 00Jb, U3ECTe-
3Ws1, AUIOAWHUS, MUTPEHB, 3yOHas 00JIb M MOCIeoIepaioHHast 00JIb.

(6) Jenpeccun, TpeBOry, THMaOCTHUECKONH HEBPOIATHH U PACCTPOMCTB MOYEBOTO ITy3bIps, TAKUX Kak 00-
CTPYKLHSI BBIXOJHOTO OTBEPCTHSI MOUYCBOTO IMY3bIPsl, TUIIEPAKTUBHBIA MOUYEBOH IMy3bIpb, IINCTUT; penepQy3noH-
HOTO MOBPEKACHNUS MHOKAp/ia HIH UIIEMUYECKOTO MOBPEKACHHUS TOJIOBHOTO MO3Ta.

B eme omHOM acriekTe HacTosIee N300pETeHHEe OTHOCUTCS K COSTUHEHHIO o0mieir Gopmymsl 1 mis mpu-
MEHEHHS TPH JICUCHUH W/UIH MPO(HUIaKTHKE BRIIICYTIOMSHYTHIX 3a00JICBAHUI U COCTOSHUM.

B [0mIOTHUTENBHOM acmeKTe HACTOSIEe M300pEeTeHHE OTHOCHUTCS K MPUMEHEHHIO COCAMHEHUs OO0meH
(hopmyabl | A1 IPUTOTOBIIEHUSA JIEKAPCTBEHHOTO CPEJCTBA AJISI JICUCHHS W/WIIN NPO(MIAKTHKY YKa3aHHBIX BBI-
11e 3a00JI€BaHUH M COCTOSTHHH.

B npyrom acmekre HacTosAIIero M300peTECHUS TaHHOE M300pETEHHE OTHOCHUTCS K CIOCO0aM JICUCHHS HIIH
NpoQUIAKTHKY BEIIICYIOMSHYTBHIX 3a00JI€BaHUH M COCTOSIHUM, KOTOPBIE BKJIIOYAIOT BBEJICHUE YEIOBEKY (D pek-
THUBHOT'O KOJIMYECTBA COCIMHEHNUs 00mel popmMyIst 1.

Kom0nHupoBanHasi Tepanus

CoequHEHHSI B COOTBETCTBHH C M300pPETEHNEM MOXKHO JIOTIOJHHUTEILHO KOMOMHUPOBATH C OJHUM WM He-
CKOJIbKMMH, MPEANOYTUTEIBHO C OJHUM JOMONTHUTEIBHBIM TEPANEBTUYECKUM CPEACTBOM. B cooTBeTCTBHH C
OJHMM BapHAHTOM OCYIIECTBIICHUS JIOMOTHUTEIBHOE TEPAIEBTHUECKOE CPEACTBO BHIOMPAIOT M3 TPYIIBI Tepa-
MEBTUYECKHUX CPEJCTB, IPUTOIHBIX MIPH JICUEHUH 3a00JICBAHUI NN COCTOSIHUI, ONTMCAHHBIX BBIIIE, B YACTHOCTH,
CBSI3aHHBIX ¢ (PUOPO3HBIMH 3a00€BaHUAMH, BOCTIAINTEIBHBIMU M IMMYHOPETYJIITOPHBIMU HapyIICHUSIMH, Pec-
MUPATOPHBIMU WM JKEITyIOYHO-KHUIIEYHBIMHU 3a00JIEBaHUSAMH WM HEIyTaMH, BOCIIAIIUTEIbHBIMH 3a00JICBaHNU-
MH CYCTaBOB WJIM HOCOTJIOTKH, T71a3 U KOXKM WMJIM COCTOSIHUM, TAKUX KakK, HallpUMep, Kalllellb, HANONaTHIeCKUH
JETOYHBIH (UOPO3, Apyrue JEerouyHble HHTEPCTUIIMAIBHBIE 3a00JIeBaHMs, acTMa WIN aJulepriudeckue 3aboieBa-
HUS, D03MHO(QHIbHBIE 3a00JIeBaHUs, XPOHHYECKash OOCTPYKTHBHAsI OOJIE3Hb JICTKUX, aTONMYECKUI NepMaTHT, a
TaKke ayTOMMMYHHBIX ITaTOJIOTHH, TaKUX KaK PEeBMATOMIHBIN apTPHUT M aTepOCKIEpO3, WM TEPaleBTHUECKUX
CPEACTB, IPUMEHHUMBIX JUISl JICUCHHS O(TATbMOJIOTHYECKUX 3a00JIeBaHMi, OO U JETIPECCHH.

JlononHUTENbHBIE TEPaeBTHYECKNUE CPEACTBA, MOIXOIAIINE ISl TAKMX KOMOMHAIMH, BKIIIOYAIOT, B YacT-
HOCTH, T€, KOTOpBbIE, HAIIPpUMEp, YCHIIMBAIOT TEPAaNeBTUUECKUIA 3((HEKT 0HOTO MM HECKOJBKUX aKTHBHBIX Be-
IIECTB B OTHOIIEHHH OJHOTO M3 YIOMSHYTBIX ITOKA3aHUH W/WIN TIO3BOJSIOT YMEHBIINTD JTO3UPOBKY OJHOTO HIIH
HECKOJIbKUX aKTUBHBIX BEIIECTB.

TakuM 00pa3oM, COeTUHEHNE B COOTBETCTBUHU C N300PETEHHEM MOKHO KOMOMHUPOBATH C OJHUM WJIM HE-
CKOJIBKMMH JOTIOJIHUTENbHBIMH TEPANEeBTUYECKIMHU CPEICTBAMHU, BEIOPAaHHBIMH U3 TPYIIIBI, COCTOSIIIEH U3 IPO-
TUBO(HUOPO3HBIX CPEACTB, MPOTHUBOKAINIEBBIX CPEICTB, MPOTUBOBOCHAIUTEIBHBIX CPEACTB, CPEICTB IPOTHUB
aTONMYECKOTO JIEPMAaTHTa, aHAJIBICTHKOB, IPOTHBOCYJOPOXKHBIX CPEACTB, AHKCHOJUTHKOB, CEIATHBHBIX
CPE/ICTB, PEIAKCAHTOB CKEJIETHBIX MBIIIL] MM aHTHICIIPECCAHTOB.

[MpotnBoMOpO3HBIE CpeaCcTBA IPEACTABIAIOT COO0M, HAaIpUMep, HUHTEAAHUO, MMP(EHUI0H, HHTHOUTOPHI
¢docpoamrcrepass-1V (PDE4), Takne kak podryMuiactT, HHTHOUTOPHI ayToTakcHHa, Takue kak GLPG-1690 wnu
BBT-877; antutena, Gnokupytomue dakrop pocra coequnurensHol Tkanu (CTGF), Takne kak mampeBiyma0;
aHTuTeNa, OJIOKMpyonre peuentop ¢akropa akruBauuu B-knerok (BAFF-R), Takue xak manamyma0; Ginoku-
pyrommue HHruouTopsl anbha-V/oera-6, Takue kak BG-00011/STX-100, pekoMOMHAHTHBIN MeHTpakcuH-2 (PTX-
2), takori kak PRM-151; uarnouropsl N-koH1eBoi kuHa3bl c-Jun (JNK), takue kak CC-90001; uHrHOUTOPHI
ranekTrHa-3, Takue kak TD-139; uarnbutopsl pemnenrtopa 84, cBsazanHoro ¢ G-Oenmkom (GPR84), Takme kak
GLPG-1205; nroitabie ”HTHOUTOPHI perentopa 84, conpspkenHoro ¢ G-6enkom/perientopa 40, CONPSHKEHHOTO C
G-6enkom, Takue kak PBI-4050; uaruburopsl Rho-acconnnpoBannoit npotennkuHasbl 2 (ROCK?2), comepxa-
e cynepcenupains, Takue kak KD-025; manas uatepdepupytomas PHK Genka temioBoro moka 47 (HSP47),
takass kKak BMS-986263/ND-L02-s0201; wnruburop mytn Wnt, Takoii kak SM-04646; HHrHOUTOPHI
LD4/PDE3/4, takue Kak THUIEIyKacT; peKOMOMHAHTHBIE MMMYHOMOAYIHpYIomue noMeHsl ructuami-TPHK-
cunrerassl (HARS), Takue xak ATYR-1923; nHruOutopsl npocrariaHIuHCHHTa3bl, Takne kak ZL-2102/SAR-
191801; 15-runpoxcudiiko3anenracHoBas kuciora (15-HEPE, nanpumep, DS-102); mHrHOUTOPHI JIM3UIIOKCH 1A~
3p1-nogo6Horo 2 (LOXL2), rakue kak PAT-1251, PXS-5382/PXS-5338; nBoiinble nHruOuTOps! hochonHo3N-
tun-3-kuHassl (PI3K)/mumenn panamunnia (mTOR) miexkonuraronux, takue kak HEC-68498; mHrnouTops
KalbIanHa, Takue kak BLD-2660; nHrHONTOPBI KHHA3BI MUTOTEH-aKTUBUpYeMoii nipoTernHKuHa3sl (MAP3K19),
Takue kak MI'-S-2525; narubutopsl xutuHa3el, Takue kak OATD-01; WHrHOUTOPHI MUTOTCH-aKTHBHUPYEMOU
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NPOTEHHKNHA3bI-aKTHBHpYeMOoi npoTtenHknHassl 2 (MAPKAPK?), takue kaxk MMI-0100; manas naTepdepn-
pyromas PHK tpanchopmupyromero gakropa pocta 6era 1 (TGF-betal), takas xak TRK250/BNC-1021; umu
aHTaroOHHUCTHI perenTopa Jn3odochaTuaHONH KUCIOTHI, Takne kak BMS-986278.

[IpoTHBOKaIIIEBEIE CPENCTBA MPEACTABISIOT COOOH, HapUMeEp, aHTAaTOHHCTHI PELENTopa IMypHHOpPELeH-
topa 3 (P2X3), takue kak redanmkcant, S-600918, BAY-1817080 unu BLU-5937; anTaroHucT penentopa He-
poxuamnHa 1 (NK-1), Takoii kak OpBENMUTAHT, aPEIUTAHT; CTUMYIIATOP CYOBEAUHUIIBI anb(a 7 HUKOTHHOBOTO
alleTUIIXOJIMHOBOTO perienTopa, Tako kak ATA-101/0pananukine; KOASHH, rabalieHTHH, MPETadJIMH WITH a3WT-
POMHUITHH.

[TpoTnBOBOCHANUTENBHBIE CPEACTBA NPEACTABIAIOT COOOH, HampuMmep, KOPTHKOCTEPOWABI, TaKue Kak
TPEHU30JI0OH WIH AeKCaMETa30H; HHTHOUTOPHI MUKIOOKcHreHas3bl-2 (COX2), Takue Kak IeTCKOKCHO, poPeKoK-
cH0, TapeKOKCHO, BaJIbIEKOKCHO, JIEPaKOKCHO, STOPUKOKCUO MM JIyMHPAKOKCHO; aHTarOHUCTHI MTPOCTarIaH/In-
Ha E2; anraronuctsl seiikotpuena B4; anraronunctsl neiikotpuena D4, Takue kak MOHTeJIEyKacT; HHTHOUTOPEI
5-JIUIOKCHUTeHa3bl; WIN APYTHe HEeCTepPOUIHbIE MPOTHBOBOCTIaNNTeNbHEIE cpeactBa (HIIBII), Takue xax acru-
puH, nuknodeHak, AuIIyHHCAT, 3TOI0IAK, HOYITPO(EH WX MHIOMETAIHH.

CpencTBaMy IPOTHUB aTOMMMYECKOTO JIEPMATHTA SBISIOTCS, HAIPHMEP, IIUKIOCIIOPHUH, METOTPEKCAT, MUKO-
(henosata MOQeTHII, a3aTHONPHUH, HHTHOUTOPHI (hochoandCcTepassl (HampuMep, arpeMIIacT, Kpu3adopo), HH-
rubutopsl SHyc-accormupoBanHoi kuHa3bl (JAK) (Hampumep, ToamuTHHNO), HEHUTpaTM3yIOIINE aHTUTENA
npotuB IL-4/IL-13 (manmpumep, nynunamad), IL-13 (manpumep, nedpukuzymad, tpanoknaymad) u IL-31 (Hemo-
m3ymao).

AHAIBTeTUKN OTHOCATCS, HAIIPUMEP, K OMIMOUIHBIM THIIAM, TAKUM Kak MOP(HHH, OKCUMOP(HH, JIEBOIIAHOI,
OKCHKOJIOH, IIpOTIOKcU(eH, HanmMedeH, (peHTaHmI, THAPOKOHIOH, THAPOMOP(OH, MEPUIIHINH, META0H, HAJIOP-
(uH, HAIOKCOH, HAITPEKCOH, OynpeHopduH, OyTopdanosn, HanOypuH, MEHTAa30LUUH; WX HEONHONIHOMY THUILY,
TAKOMY KakK arneTto(eHaMuH.

AHTHIIETIpECCAaHTaMU SBJIAIOTCS, HAPUMEP, TPUIMKINYCCKUAC aHTHICTIPECCAHTHI, TAKHE KaK aMUTPHUIITHU-
JIVH, KJIOMHUIpPaMUH, NE3MPaMUH, TOKCENHH, JC3UIMPAMUH, UMHUIPAMUH, HOPTPUITHINH, aHTUACIPECCAHTHI-
CeJICKTUBHBIE MHTHONTOPHI 0OpaTHOTO 3axBara ceporoHnHa (SSRI), Takne kak QIIyoKCeTHH, TAPOKCETHH, Cep-
TPaJMH, ITUTAJONpPaM, ACIUTAIONPAaM; AaHTHICHPECCAHTHI-MHTHOUTOPHI OOpaTHOTO 3axBaTa HOPAAPCHAIIHA
(SNRI), Takue kak ManpoOTHIINH, JO(enpaMiuH, MAUPTA3alliH, OKCAIPOTIIINH, (He30JaMIH, TOMOKCETHH, MHAHCE-
pHH, OyIpONHOH, THAPOKCHOYIIPOITMOH, HOMHU(EH3HH, BIJIOKCA3WH; aHTHICTIPECCAHTHI-IBOMHBIC WHTHOUTOPHI
obpaTHOTO 3axBaTa cepoTOHMHAa M HopanapeHamuHa (SNRI), Takue kak DyJIOKCeTHH, BeHIa(aKCUH, JeCBEHIA-
(hakcuH, JTEBOMILTHAIMIIPAH; aTUITUYHBIC aHTUICTIPECCAHTHI, TAaKUEe KaK TPa30J0H, MUPTA3alliH, BOPTHOKCETHH,
BUJIa307I0H, OYIIPOTIMOH; WITH aHTHICTIPECCAHTHI-MHIMOUTOPE MoHOaMuHOKcHIa3sl (MAQI), Takue Kak TpaHWI-
IUITPOMHH, (PSHET3UH MM N30KapOOKCa3uI.

AHKCHOIIUTHKAMHU SIBIISIIOTCS, HalpHMep, OCH30/IMa3eNHbl, TAKHE KakK almpas3oiaMm, Opomasernam, XJop-
JIMa3eroKCH I, KIOHa3enaM, Kiopasenar, auasenam, Qiypasenam, jopasenam, okcasernam, TeMasenam, TpHa3o-
JaM WM TOQH30IaM; WIH OHH IIPEACTABIIOT cO00H HEOEH30/1Ma3eTMHOBBIE CHOTBOPHBIE, TAKHE KaK 3C30IH-
KJIOH, 3aJICTUIOH, 30JIMHUJIEM WJIM 30IIMKJIOH; WJIM OHU SIBIIIIOTCS KapOamaramu, HallpuMmep, Mernpobamar, Kapu3o-
pojoJI, THOAMAaT WK JIopOaMar; OHM HPEACTABISIIOT cO00 aHTHTUCTaMUHHBIC MpETaparthl, Takue Kak THAPO-
KCH3HH, XJIopheHnpaMuH wiv TudeHruapaMuH.

CenaTuBHBIE CPEICTBA MPEICTABIAIOT cOO0H, HampuMep, OapOUTYpaTOBBIC CEaTUBHBIC CPEICTBA, TAKUE
Kak amobapOutain, anpobapouran, Oyradapoutan, OyraduTan, MehodapouTan, MeTapOUTaIl, METOTEKCUTAI, TTeH-
ToOapOuTaN, cekobapOuTall, TAMOyTal, TeaMUIal WU THONIEHTAJ;, WU OHH SIBIISTIOTCS CEIATUBHBIMHU CPEICTBA-
MU, HE COJCpKAIIUMK 0apOUTYpaTOB, TAKUMH KaK TIIFOTCTHMU, MEpoOaMar, METAaKBAJIOH WM JUXJIOATI(eHa-
30H.

PenakcaHTaMy CKeJIETHBIX MBIIII] SBJSIFOTCS, HarpuMmep, 6axiodeH, menpodamar, Kapu30mpoI0i, LIUKIIO-
OeH3anpyH, METaKCaIOH, METOKapOaMoJl, TH3aHUANH, XJIOP30KCa30H WIn opdeHaIpHH.

JpyruMu TpUTOIHBIME KOMITOHEHTAMH 110 KOMOWHAIIMH SIBIITIOTCS WHTHOWTOPHI alleTHIIXOTHHICTEPA3HI,
TaKWe Kak JOHeNe3wt; antaronucTsl S-HT-3, Takne kak OHAAHCETPOH; aHTarOHUCTHI METaOOTPOIHBIX PELENTO-
POB TITyTamaTa; aHTHAPUTMHUIECKHE CPEICTBA, TAKHE KaK MEKCHJICTHH WIH (DEHUTOMH; WM aHTArOHHUCTHI peLen-
Topa NMDA.

JpyrumMu moaxomsmuMe KOMIIOHEHTaMH 110 KOMOWHAITNH SIBJISIIOTCS JIEKAPCTBEHHBIC CPEACTBA OT HEIep-
JKaHWSA, HAIPAMEP aHTUXOJIMHEPTUYECKHE CPEICTBA, TaKMe KaK OKCHOYTHHWH, TONTEPOINH, AapudeHaIyH, ¢e-
30TepOINH, CONM(EHAINH WIH TPOCIIYM; WIA OHH SIBIITIOTCS PEIAKCAHTAMH MBIIII] MOYEBOTO ITY3bIps, TAKIMH
KaK MUPAOETpOH; WIIK OHHU TIPEICTABIISIIOT CO00H alb(ha-0JI0KaTOPhI, TAKKE KaK TAMCYJIO3UH, alb(y3031H, CHIIO-
JIO31H, JTOKCAa303UH WU TePa303HH.

Jlo3npoBKa Uil KOMIIOHEHTOB 10 KOMOWHAIIMM, YIOMSHYTHIX BBIIIE, OOBIYHO cocTaBiseT oT 1/5 Ham-
MEHBIIIEH 103bI, 00BIYHO PEKOMEHIyeMOH 10 1/1 00BIYHO peKOMEHyeMOil T03BI.

CrenoBatesbHO, B IPYrOM acleKTe HACTOsIIee N300peTeHe OTHOCUTCS K IIPUMEHEHUIO COCJMHEHHUS B CO-
OTBETCTBHHM C H300peTeHNEM B KOMOMHAIINY C OJJHUM HJIM HECKOJILKUMH JOTIOJHUTEILHBIMH TEPareBTHIECKUMH
CpE/ACTBaMH, ONMCAHHBIMHU BBINIE W Jlajiee, JUIsl JICUCHUS! 3a00JIEBaHNH WIIM COCTOSIHHH, KOTOPBIE MOTYT OBITH
3aTpoHyTH Wi omocpenoBanel TRPA1, B wacTHOCTH, 3a00J€BaHUS WM COCTOSIHHS, ONMCAHHBIC BBIIIC U B
naJbHEHUIIEeM.
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B emie onHOM acriexTe HacTosiee H300peTeHNUE OTHOCUTCS K CIIOco0y JedeHus 3a00JIeBaHusI HIIH COCTOS-
HUS, HA KOTOPOE MOXKET BIUATh MHrnOupoBanue TRPA1 y manmeHTa, KOTOpPBIA BKIIFOYACT B CeOS CTaUIO BBE-
JICHHS TAUEHTY, HYKIAIOMIEMyCsl B TAKOM JICUCHHUH, TEPAIIEBTHYECKH d(P(EKTUBHOTO KOJIMYECTBA COCTUHEHHS
dhopmynel (I) wmu ero GapManeBTUISCKH MTPUEMIIEMOM COJIM B COYETAHUU C TepaneBTUICCKH Y (HEKTUBHBIM KO-
JIMYECTBOM OIHOTO HMJIM HECKOJBKUX JOMOTHUTEIBHBIX TEPAIEBTHUECKUX CPEICTB.

B npyrom acmekTe HacTosinee n300peTeHHe OTHOCUTCS K pUMEHeHUIo coenrueHust hopmyasl (I) umu ero
(hapMaIeBTHYECKN MPUEMIIEMON CONIM B COYETAaHUH C OJHIM HIIH HECKOJIBKUMH JOTIOHUTEIEHBIMA TEPATICBTH-
YECKHMH CPEICTBAMU IS JICUYCHHS 3a00JICBAHUN MM COCTOSIHWM, Ha KOTOPBIE MOXHO BO3/ICHCTBOBAThH ITyTEM
unruouposanus TRPA1 y Hyxaronierocsi B 3TOM NalMeHTa.

B emte onHOM acriekTe HacTosiee H300peTeHNUE OTHOCUTCS K CIIOCcO0yY JedeHus 3a00JIeBaHusI HIIH COCTOS-
HUS, ONOCPEIOBAaHHOTO akTUBHOCTRI0O TRPA1, v manmeHTa, KOTOPBI BKIFOYACT B ceOsl CTaIUIO BBEACHHUS MAIlH-
CHTY, MPEIMOYTHTEIBHO YCIOBEKY, HYXKIAIOMIEMYCsl B TAKOM JICYCHUH, TEPANCBTHUCCKH 3(PPEKTUBHOTO KOJIH-
YecTBa COEMHEHHSI B COOTBETCTBHU C HACTOSIIMM H300pETEHHEM B COUETAHUM C TEPANCBTHYECKH d(H(PEKTHB-
HBIM KOJMYECTBOM OJJHOTO U HECKOJIBKUX JOMOJHUTEIBHBIX TEPANIEBTUYECKUX CPEJICTB, OMMCAHHBIX BBIIIC U B
NaJbHEHUIIEeM.

[IpumeHeHne coeMHEHNS B COOTBETCTBUH C M300PETEHHUEM B COUYETAaHHH C JOMOJHHUTEILHBIM TEPAIeBTH-
YECKHM CPEJCTBOM MOJXKET MPOUCXOANTH OAHOBPEMEHHO HMJIH B Pa3HOE BpeMsl.

[Ipenmaraemoe B M300pETEHHH COCIWHEHHUE W OJHO WM HECKOJBKO TOTOJHUTEIBHBIX TEPAIeBTUICCKUX
CPEICTB MOTYT 00a IPHUCYTCTBOBAaTH BMECTE B OJJTHOM COCTaBe, HANPUMEP, B TaOJIETKE WU KaICyie, WK 10 OT-
JENBHOCTH B IBYX MACHTUYHBIX MM Pa3HBIX COCTaBaX, HAIPHMEP, B BU/IC TaK Ha3EIBAEMOT0 HaOOpa dacTeil.

[TosTOMy B IpyroM acriekTe HacTosliee H300peTeHre OTHOCUTCS K (papMarieBTHYeCKO KOMITO3HINH, KO-
TOpast COICPKUT COETMHEHUE B COOTBETCTBHH C M300pPETEHHEM M OJHO WJIM HECKOJIBKO JOTOJHUTEIBHBIX Tepa-
MEBTHYCCKUX CPEIICTB, OMUCAHHBIX BBIIIC U B JAIBHCHINIEM, HEOOS3aTEIEHO BMECTE C OJIHUM WIJIH HECKOJIbKAMU
WHEPTHBIMH HOCHUTEIISIMU H/WTH Pa30aBUTEIISIMIL.

B emie oqHoM acniekte HacTosiee H300pETEeHNE OTHOCUTCS K MPUMEHEHHIO COEANHEHUS B COOTBETCTBHH C
n300peTeHNeM B YCTPOICTBE ISl I3MEPECHHUS KaIIyIsl.

Jpyrue npu3Haky ¥ MPEHMYIIECTBAa HACTOSIIETO H300pETEHNs CTaHYT OYEBUIHBIMU U3 CIIEAYIOMHUX Ooiiee
MOAPOOHBIX MPIMEPOB, IJLTIOCTPUPYIOLINX B KAYECTBE IPUMEpa MPHUHITUITEI H300pETeHUS.

IMonyuenue

CoennHEHHS B COOTBETCTBHM C HACTOSAIIMM HM300PETEHHEM M MX MPOMEXKYTOYHBIE COCIUHEHHS MOTYT
OBITH TOJTyYEHBI C MCIIOJIB30BAaHHEM CIOCOOOB CHHTE3a, KOTOPHIE M3BECTHBI CIICIIMAUCTaM B JAaHHOW 00JacTh
TEXHUKHU U ONMCAHBI B JINTCPATYPHBIX UCTOYHHUKAX TI0 OPTaHUYCCKOMY CHHTE3y. [IpemoYTHTENbHO COCTMHEHHUS
MOJYYAr0T aHAJIOTUYHO CIIOCO0aM IMONyUYeHHs, O0Jiee OJPOOHO OMUCAHHBIM HUXKE, B Y4CTHOCTH, KaK OITUCAHO B
IKCICPUMCHTAIBHON YacTH. B HEKOTOPBIX CITydasX MOPSIOK MPOBEICHUS CTAANNA PEaKIUU MOXKET BaPbHPOBATh-
cs1. Takxke MOTYT OBITh MCIOJB30BAaHBI BAPUAHTHI PEAKIIHOHHBIX CIOCOOOB, KOTOPHIC M3BECTHBI CIICLUAIUCTY B
JaHHOH 00J1aCTH, HO ITOJPOOHO HE ONMCAHBI B HACTOSILIEM N300PETEHHH.

OO0mpe cnocoObl NOTYYeHHsI COSIMHCHUH B COOTBETCTBHU C M300pETEHNEM CTAHYT OYEBMIHBI CIICIHAIIN-
CTY B JaHHOW 00JIACTH TEXHWKH IPH W3YUEHHUH CIEAYIOMHNX cXeM. cXomHple MaTepraibl MOTYT OBITh MOJTyde-
HBI CITI0COOaMH, OTIMCAaHHBIMH B JTUTEPATYPHBIX UCTOYHHKAX MJIA B HACTOSIIEM ONMCAHHUH, WIH MOTYT OBITH TO-
Jy9eHBI aHAJIOTUYHBIM WM TOJOOHBIM criocoOoM. JIroOble (hyHKIMOHAIBHBIE TPYIIIEI B HCXOJHBIX MaTepHasiaX
WA TIPOMEXXYTOYHBIX COCTUHEHUSX MOTYT OBITH 3aIWIICHBI C MCIIOJB30BAaHMEM OOBIYHBIX 3alIUTHBIX TPYIIIL
OTH 3alIMTHBIE TPYMITEI MOTYT OBITH CHOBA OTIICTIICHBI Ha TOIXOAIICH CTaJWH MOCIEI0BATENEHOCTH PEAKIINN
C HCITOJIb30BAHUEM METOJIOB, U3BECTHBIX CIICIMAIUCTAM B JAHHOW OOJIACTH TEXHUKH.

CoequHEHHS B COOTBETCTBHHU C M300pETEHUEM TOTYYalOT OTIMCAHHBIMH HIDKE CII0oco0aMy CHHTE3a, B KOTO-
PBIX 3aMECTHTEIH B 00IKX (OpMyIax MMEIOT YKa3aHHBIC BBIIIC 3HAYCHUS. DTU CIIOCOOBI MPEeIHAZHAUCHBI JIJIS
WLTIOCTpAIMK U300peTeHus 03 OrpaHHYCHHS ero 00beKTa U 00bheMa 3asBICHHBIX COCIUHCHHUN 3TUMU MPUME-
pamu. Ecnu monydeHre UCXOTHBIX COSAMHCHHUI HE ONMMUCAHO, OHU KOMMEPYECKHU JOCTYITHBI MIIK MOTYT OBITH TO-
JYYCHBI aHAJIOTHYHO M3BECTHBIM COCAMHCHHSAM HIIH CIIOcOo0aM, OMMUCAHHBIM B HACTOSIIEM n300peTeHun. Bere-
CTBa, OMHCAHHBIC B JUTEPATypPHBIX MCTOUYHHUKAX, ITOy4alOT COTJIACHO OMyOJMKOBaHHBIM MeToxaM cuHTe3a. Co-
KpaIieHus MpUBeIeHbI B pasnene "[Ipumepsr”.

Cxema 1:

N
|9 CI/\(/ Y\’A | 9 N
OTNJI\/‘kNH ® 9N Ho OTNJ\)LN/\(/ »/\’A
o N/) K,CO;: DMA, o | N’) o HO
® KT 0)

Ha cxeme 1 coeannennst popmyssl | MO>KHO cHHTE3HMpOBaTh IMyTeM N-aJKMIIMPOBaHUS MPOMEKYTOUHOTO
coenuHenus (A) xnmopMeTHIIeHOKcaarazonamy (B) B mprucyTcTBUM OCHOBaHMSA, TAKOTO KaK KapOOHAT Kayusl.
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Cxema 2:

o PMB-CI H ©
HN C|’U\/C' KCO; | O N \-FMB
[ NH 1DMF.esC T NH DMF.RT T | )
.
HO N’) 2. DMF, DIPEA, O™ °N

65°C

Mel
K,CO4

DMF, RT O _PMB 100°C
T NH

Ha cxeme 2 amuaupoBaHue 5-aMI/IHOHI/IpI/IMI/IL[I/IH—4,6—,HI/IOJ'Ia AKTUBUPOBAHHOM YKCYCHOW KHCIIOTOH, HeCy-
el yXOASIIyIo TPYIy B alb(a-IoI0KeHUN (HalpuMep, XJIOpaleTHIXIOPUI) U MOCIeayIoIas UKIN3anns B
npucytcTBuH ocHoBaHus (Harpumep, DIPEA) naer (C). N-AnkunupoBanne nupumuaona (C) 3amurHo# rpyi-
MO, TaKOH KakK Mmapa-MEeTOKCHOCH3MII, MOXKET OBITh TOCTUTHYTO 00paboTkoil (C) MOIXOASIUM PearcHToM, He-
CYIIUM YXOMSIIYIO TpymIy (HanpuMep, napa-metokcuoeHzumxiopua, PMB-C1) B npucyTcTBHHM OCHOBaHMS (Ha-
npumep, K,COs). 3to mo3BossieT nocnenyioniee N-MeTuiaupoBanue (Harpumep, ¢ nmomomisio Mel) (D) B nipu-
cyrcTBuM ocHOBaHUs (Hanmpumep, K,CO;) ¢ momydenuem (E). Hakonen, paciieruienue 3amutHoi Tpymmsl (E) B
MOAXOASIINX YCJIoBUsX (Hampumep, it PMB: TpudropykcycHas kucnora, 100°C) maer mpomexyTodHOE CO-
equHeHue (A).

Cxema 3:
NaH, ACN
Tonyon, ot KT ao
KMNSAYEHUs C [5 H(:]O;I—éﬁEtKg_ll}I A
obpaTHbIM Kat.], )
/O\er XONMOANALHUKOM. NG A NC/\orH
[e) o
(D) (E) F)
(0]
NH,OH N
HN A Cl
H,0, MeOH Y'Y mk/ o ¢ )/\,A
2 - _
75°C horNH OH - DipEA O-N 1o

NMP, o1 0°C ao
(@) 95°C (8)

Ha cxeme 3 anmbda-nimanoketons! (E), cHHTE3MpOBaHHBIE U3 CIOXKHBIX 3(UPOB KapOOHOBBIX KHUCIOT (D),
SHAHTHOCEIEKTUBHO BOCCTAHABIMBAIOTCS C MCIOIb30BAHUEM COOTBETCTBYIOIIMX KATATUTUYECKUX CHCTEM C HC-
MOJIb30BAHNEM KOMIUIEKCA TIEPEXOAHBIX METaIOB (HanpuMep, Ru nnn Ir) B couetannu ¢ XHpaibHBIM JTUTAHAOM
(manpumep, [(1S,2S)-2-amuno-1,2-1ndeHnna T |(4-ToayoacyIb(OHIIT) aMUI0) M HCTOYHUKA BOIOPO/A, TAKOTO
KaK KOMIUIEKC TPUITHIAMUHA U MypaBbHHON KUCIIOTHI, ¢ omydenneM cnuptoB (F). K atum crimpram (F) no6as-
JSIFOT THAPOKCHIAMHH ¢ 00pa3oBaHUEM JTUTHAPOKCHITpOIIaHMMUAaMHI0B (G). 3aMbIKaHUE LUKJIA JI0 XJIOPMETH-
JIeHOKCcaana3oi0B (B) MoeT OBITH JOCTHTHYTO IMyTEM IEpPEMEIINBAHUSI PEaKIMOHHONH CMECH BMECTE C XJIOp-
aleTUIXJIOPUAOM B IPUCYTCTBUU OCHOBaHUs, Takoro kak DIPEA.

IIpuMmepbI
IMonyuenue

CoequHEHHSI B COOTBETCTBUH C H300PETEHHEM M X IPOMEKYTOUYHBIE COSAMHEHUS MOTYT OBITh HOJTyYEHBI
C UCTIOJIb30BAaHHEM CIIOCOOOB CHHTE3a, KOTOPBIC U3BECTHBI CIICNMANNCTAM B JaHHOW 0OIAacTH M OIUCAHBI B JIH-
TepaTypHBIX MCTOYHUKAX 110 OPraHMYECKOMY CHHTE3Y, HAIPUMEp, C UCTIOIb30BAaHUEM CIOCOOOB, ONMCAHHBIX B
"Comprehensive Organic Transformations", 2-e m3manue, Richard C. Larock, John Wiley & Sons, 2010, u
"March's Advanced Organic Chemistry", 1-e m3nanne, Michael B. Smith, John Wiley & Sons, 2013. IIpenmou-
TUTEJIBHO COCIMHEHUs MOJydYaloT aHaJOIMYHO CHOCO0aM IONTydeHus, Oosiee MoapoOHO ONMHMCaHHBIM HHXKE, B
YaCTHOCTH, KaK ONUCAHO B AKCIEPUMEHTAIBHON YacTu. B psaae ciyyaes nocnenoBaTeIbHOCTh MPOBEAEHUS CXEM
peakuuy MOXKET BapbHpOBAaThCs. Tarke MOXKHO HMCIHONB30BaTh BAPHAHTHI STHX PEAKLUH, KOTOPHIE M3BECTHHI
CIELUAINCTY B TaHHOW 00JAaCTH TEXHUKH, HO IOAPOOHO HE ONMCaHBI B HacTosIIeM n3odperennn. Obmue cno-
COOBI MOJTYYEHHSI COETUHEHUI B COOTBETCTBUH C N300PETEHUEM CTaHYT OYEBHIHBI CIICIHAINCTY B AaHHOI 00-
JACTH TIPH M3YYEHHU HIDKECIETYIOINX cxeM. McXomHbple COeIMHEHNST MMEIOTCS B MPOJaKe MIH MOTYT OBITH
MOy4EeHBI COCO0aMH, KOTOPBIE OMHCAHBI B JINTEPATYPHBIX MCTOYHUKAX WM B HACTOSILIEM HM300PETEHHH, WIH
MOTYT OBITH ITOJy9IEHBI aHAJOTMYHBIM MIIM CXOAHBIM criocoboM. Ilepen mpoBeneHneM peakiuy T00bIE COOTBET-
CTBYIOIIME (PyHKIMOHAIBHBIC TPYNIBI B UCXOTHBIX COCAMHEHUSX MOTYT OBITh 3aINMINEHBI C MCHOIb30BAHUEM
OOBIYHBIX 3aLIUTHBIX TPYHIL. DTH 3alIMTHBIC I'PYIIBI MOTYT OBITH CHOBAa OTIIETJICHBI Ha MOIXOIMICH cTagun
MIOCJIC/IOBATENILHOCTH PEaKIHi C NCIIOJIb30BAaHHUEM METO/I0B, M3BECTHBIX CIICIIMAINCTY B JAaHHOW 00JIACTH M OIHU-
CaHHBIX B JINTEPATYPHBIX MCTOYHHUKaxX, HampuMmep, B "Protecting Groups", 3-e¢ mznmanme, Philip J. Kocienski,
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Thieme, 2005 u "Protective Groups in Organic Synthesis", 4-¢ u3nanue, Peter G. M. Wuts, Theodora W. Greene,
John Wiley & Sons, 2006. Tepmuns! "Temneparypa okpy»xatoleii cpepl" ¥ "KOMHaTHasI TeMieparypa’ HCHob-
3YIOT B3aUMO3aMeHsIeMO U 0003Ha4aloT TemrepaTtypy okoio 20°C, nanpumep ot 19 no 24°C.

CoxkpaleHus.
ACN ALIeTOHUTPUI
BOJIH. BOJHBIA
°C rpanyc Henbcus
CyH/CH LUKJIOTEKCAH
KOHII. KOHIEHTPUPOBaHHBIN
DCM JIUXJIOPMETaH
DIPEA N, N-quu30nponuiasTUIaMuH
DMA N,N-nquMeTuianeTaMun
DMF N,N-numerundopmamun
JMCO TUMETHIICYTb()OKCUT
OPU-MC Macc-CIeKTPOMETpHs ¢ HOHH3alHUel 3JIeKTpopacbUIeHuEM
EtOAc STHJIALIETaT
EtOH 3TaHOJ
p. npumep
SKB. 9KBHBAJICHT
FA MypaBbHHAsl KMUCJIOTA
Y uac
HCI COJISIHAs KUCJIOTA
BOXX BBICOKOd (D peKTHBHASI JKHUAKOCTHAs XpoMaTorpadus
K,CO;s KapOOHAT Kalus
1 JIUTP
LiOH*H,0 | MmoHOrHapaT rHAPOKCHAA JIUTHS
M MOJISIPHBIH
MeOH METaHOJ
MgSO, cynbdar Maraus
MHUH MHUHYTa
Ml MUJUTUJTUTP
MTBE mpen-0yTUIMETHIOBBL 3¢ up
NH; aMMHaK
NMP N-MeTun-2-nuppoaunoH
PE rnerposeiHelii 3up
PMB napa-MeTOKCH-OeH3UT
mpemn. npenapaTUBHbIH
Ob obpameHHas dasa
KT KOMHaTHas Temnepartypa (okojuo 20 °C)
Hac. HAaCBIIEHHbII
TBTU OeH30TPHA30JIHI TETPAMETHIYPOHUS TeTpadTopdopar
TEA TPUITHIAMHUH
TFA TpUPTOPYKCYCHAS KHCIOTA
TFAA TPUPTOPYKCYCHBIH aHTHAPULI
THF Terparuapodypan

[MomyyeHre TPOMEKYTOUHBIX COCTUHCHUH.
[Ipomesxxyrounoe coenunenue .

[Mpomexyrounoe coeaunenue 1.1 (o6mwmii coco0) (3S)-3-(4-Xnopdenn)-3-rugpoKCUIPONaHHUTPIIT
cl cl

o OH

10,0 r (55,7 mmonb) 4-XnopbenzomnaneroHutpmi nodasnsitor k 100 ma ACN B uHepTHOH atMocdepe.
JobasnstoT 142 Mmr (0,23 MMOJIb) xop([(18S,2S)-2-amun0-1,2-mudermma T |(4-
tosryoscynshorm)amuao ))(mesutmieH)pyteaus (II) (CAS 174813-81-1), ¢ mocnenyrommmM A00aBICHHEM TIO
karsm 8,30 M (19,8 MMoITh) KOMITIIEKCa TPUITHIIAMHUHA U MYPaBbHUHOM KUCIOTHI (5:2). [Tocne nepeMentuBaHus
npu KT B Tedenne 3 4, pacTBOpHUTENh YAAISIOT B BakyyMme. K ocTaBielicst ChIpoii cMecH J00aBIISIOT BOIY U OTY
CMECh IBAXKIBI dKCTparupyroT nocpeactBoM EtOAc. OpraHudeckue CJIOM OOBEAMHSAIOT, cymat Hamy MgSOy,
(UIBTPYIOT U PaCTBOPUTENH YAAISIIOT B BAKyyMeE C MOJIYICHUEM IIPOMEXYTOUHOTO coennHeHns 1.1.

CyHgCINO (M = 181,6 r/mop).

OPU-MC: 226 [M+HCOO]'.

By (BDXX): 0,81 mun (Meton B).

Crenyiomue COeIMHCHHS TOIYyYaroT ¢ MCIIOJIb30BAaHUEM IMPOLEAYp, aHAJOTUYHBIX IIPOLEAYpaM, ONHCaH-
HBIM JUTS POMEKYTOYHOTO COoeMHEeHHS 1.1, ¢ MpUMEHCHHEM MCXOMHBIX BEIIeCTB. Kak MOHATHO CIICIUaTUCTaM
B JJAHHOW 00JIACTH TEXHUKH, TH aHAIIOTUYHBIC IPUMEPEI MOTYT BKITFOYATh BApUAIIMU OOIIUX YCIOBUU PEAKITUH.
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Bpems
yAepKUBAHUSA

B3XKX

pom. [MuH]
coerL. Hcxonnble BemecTsa Ctpykrypa 9PU-MC (veTon), win

1H SAMP (300 MTI'n,
JAMCO-d6) 6 uacr.
Ha MJIH.

184 0.76
[M+Na]~ B)

1.3 %l %u
H
1.4 Iv.1 [M+§16c600]' 3(lf:))3
w
H
1

256 0.84
[M+H-H,01" (B)

H),7.82-7.77 (m, 1

H),737-731(m,3

- H), 6.56 (d,J=5.0

T'u, 1 H), 5.28 - 5.20

(m, 1 H), 3.14 - 2.94
(m, 2 H)

6798 -791 (m, 1

266 3.12

16 v.2 [M+HCOO] (E)

57.63-7.56 (m, |
H), 7.46 (dd, J = 8.9,
2.7 T, 1 H), 7.14 (td,
J=92,27Tu, 1 H),
6.88 (s, 1 H), 6.41 (d,
J =355I, 1 H),5.10
~5.01 (m, 1 H), 3.16

1.7 1v.3

~2.98 (m, 2 H)
IIpomexxyrounoe coequnenue II.
IMpomexyrounoe coeaunenue II. 1 (o0Ommuit criocoo).
(3S)-3-(4-Xnopdenwmn)-N,3-TUr I APOKCUTIPOTTAHUMH TAMHU]T
cl HO-NH
-
N~ I HN » cl

K 9,82 r (54.1 mmonb) (3S)-3-(4-xnopdenni)-3-rugpoKCUNpONIaHHUTPIIA (IIPOMEKYTOYHOE COSANHEHHUE
1.1) 8 100 Mt MeOH no6asinsitot 8,00 M (136 Mmons) runpokcunamuna (50 % B BoJE) M CMECh IEPEMENINBAIOT
npu 75°C B Teuenne 1,5 4. [Tocie oxnmaxnenus no KT Bce neTyuune BemecTBa yIaISIOT B BAKyyMe C ITOJTyICHH-
€M CBIPOTO MPOJYKTa, KOTOPBI NCTIONB3YIOT O€3 IOMOTHUTEIBHON OYHUCTKH.

C9H11C1N202 (M = 214,6 F/MOHB).

SPU-MC: 215 [M+H]".

By (BOXX): 0,60 mun (MmeTon B).

Crenyromue COCIMHEHNS MOIYy4YaroT C HCIOIb30BAaHUEM IMPOIEAYpP, aHAJTOTHYHBIX MIPONEAYypaM, ONUCAH-
HBIM JUI IPOMEXYTOUHOTo coequneHus 1.1, ¢ mpuMeHeHeM HCXOAHBIX BemiecTs. Kak MOHATHO criennanuctaM
B IaHHOW 00JIaCTH TEXHHKH, 3TH aHAJOTUYHBIE IPUMEPBI MOTYT BKJIIOYATh BAPHAIMN OOLINX YCIOBUH PEaKIHN.
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Bpewms
yIaepKUBaAHUS
Tpom. | Mexonnsie Crpykrypa SPU-MC BRXX
coen. BE€IICCTBA
[MuH]
(meTon)
HO—NH
195 0.57
1.2 12 Hh—@— [M+H]" (B)
HO
HO—NH
307 0.71
1.3 1.3 H'%_}_Q*' [M+H]" ®)
H
H

H
255 2.07
A h :b_(;@\ [M+H] (E)
F

HO—NH
237 1.93
IL5 15 m%}—{j@ [M+H]" (E)
Hi
HO—NH
e e A O ] 255 218
: : H M+H]™ E
P ) (k)
HO—NH
239 1.90
11.7 1.7 O .
Hi M+H E
el [M+H] ®

IIpomexytounoe coequnenue II1.

[Ipomexyrounoe coequnenwue II1.1 (o0muit cmoco0).

(1S)-2-[5-(Xmopmetnn)-1,2,4-oxcaauazon-3-mi|-1-(4-xmopdennn)stan-1-om
HO—-NH

_N
RN
H a — g \)QN o
HO "

K 11,2 r (52,4 mMoip) mpomexyrounoro coemuHenus II. 1 B 55 man NMP go6Gasmsror 10,0 mi (57,8
mmons) DIPEA. Cmech oxmaxnator go 0°C, 3ateM memieHHO 100aBisioT 4,60 mi (57,7 MMOITB) XJTOpaIieThII-
xyopuia, pactBopeHHoro B 5 mii NMP, u cmeck nepemermaroT mpu 0°C B Teuenue 45 MuH. 3aTeM cMech Ha-
rpeBatoT A0 95°C u npoaoipKaloT nepemenirBanue B TeueHue 4 4. Ilocie oxmaxxaeHus 10 KOMHAaTHOW TeMIiepa-
Typbl 706aBisroT 200 MIT BOJBI U TMONYYCHHYIO CMECh TPHKIBI dKCTparupyrot nocpeactsoM EtOAc. Oprannde-
CKHE CJIOW O0BeanHSIOT, cymar Hajg MgSQ,, GUIBTPYIOT B PaCTBOPUTENH YAAISIIOT B BakyyMe. OcTaTok o4n-
Ar0T KOJIOHOYHOH Xpomarorpadueit (cunukarens; PE/EtOAc, 7/3).

C11H10C12N202 (M = 273,1 F/MOHB).

3PU-MC: 271 [M-H]".

By (BDXX): 0,93 muH (Meton B).

Crnenyronue coeIMHEHUs MOJIy4aloT ¢ HCIONb30BaHUEM MPOLEAYp, aHAJIOTHUHBIX MpOLEIypaM, OMHUCaH-
HBIM JUTS IPOMEXYTOYHOTO coenuueHus I11.1, ¢ mpuMeHeHHEM HMCXOMHBIX BemiecTB. Kak MOHSATHO CHeIMaH-
CTaM B JaHHOW OOJIACTH TEXHUKH, ITH aHAJIOTHIHBIC IPUMEPHI MOTYT BKIIFOYATh BapHAllUU OOIIUX YCIOBUH pe-
AKIUH.

Bpemsa
yAEpPKUBAHUS

fpom. | Mexonusie Crpyxrypa SPU-MC BOKX
coen. | BemecTsa [virs]
(meTon)

251 0.92

II1.2 11.2 [M-H] ©)

A\
Ny 387 1.01
M 3 I3 c \ | (MoNar ®)
H
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A\
311 6.02
1.4 114 c J [1VJI-H]' (E)
H
N
295 5.88
1.5 L5 c i IMH] )
H
311 6.12
L6 L6 [MLHT )
205 5.67
I1.7 117 (ML (F)

IIpomexytounoe coenuuenue V.
[Ipomexyrounoe coequaenne [V.1 (oOmwmii crioco0b).
3-(6-DTop-1-6en3oTnodeH-2-1mi)-3-0KCOMPOTTaHHATPHIT

—0 N=
}._(/i@\ — /
o s - o s E

K 0,63 1 (3,00 MMoutb) MeTHIT-6-(hTOp- 1 -6eH30THO(DEeH-2-KapOokcmmaTa B 9,0 M1 cyxoro Tosryosna u 0,78 mit
cyxoro ACN pno6asistot 0,36 1 (9,00 mmois) NaH (60 % B macne) B unepTHO# atmMocdepe pu KT. Cmech ku-
IATST ¢ 00OPaTHBIM XOJOAMIBHIKOM M IIEPEMEIINBAIOT B TCUCHHUE 16 9, OXIIaXKIA0T 1O KOMHATHOW TEMIIEpaTy-
PBI, BBUIMBAKOT B cMech Jiea/Boaa (30 mun) u oOpabateiBaroT mocpencteoM 2M HCI no moctmxenus pH=1. Jlo-
6asisror EtOAc (20 M) u ¢assl paszgenstor. Boxnyto ¢asy eme pa3 skctparupytot nocpeactsom EtOAc (20
MIT), 0OBCIMHCHHBIC OpraHuYecKkue (a3pl MPOMBIBAIOT paccoiioM (20 MII) B PacTBOPHUTEh YIAISIOT TPU ITOHH-
JKCHHOM JaBiieHuH. CBIpO# MPOIYKT OYHUINAIOT XpoMaTorpadueil Ha KOJIOHKE C CIITUKATeIeM, UCTIONb3Ys TpaIu-
ent EtOAc/rekcan (ot 30% 1o 40%).

C1H¢FNOS (M = 219,23 r/mo1s).

3PU-MC: 218 [M-H]".

By (BOXKX): 3,31 mun(E).

Crnenyromue COeAMHEHHS MOIYYalOT C MCIIONB30BaHUEM MPOIETYpP, aHAJIOTUIHBIX MPOIeaypaM, OIHCaH-
HBIM AJI1 IPOMEXYTOUHOIro coenuHenus IV.1, ¢ npuMeHeHneM ucXoAHbIX BemiecTB. Kak NOHATHO cnenyain-
CTaM B JaHHOW OOJIACTH TEXHUKH, ITH aHAJIOTHMIHBIC IPUMEPHI MOTYT BKIIFOYATh BapHAllUU OOIIUX YCIOBUH pe-
AKIUH.

Bpewms
TIpowm. . : yAep KUBAHHS
coen. Hcxonnble BemecTna CrtpykTypa OPU-MC BOXKX [mun]

(meTon)
N N o= Vi ¢ 218 333
' J o /AN [M-HJ' (E)
' g o d o [M-HJ' (E)

[Ipomexyrounoe coequuenue V 3H,4H,5H,6H,7H-tupumuno[4,5-b][ 1,4]okca3un-4,6-110H
(@]

OH H
H =z - - I H
X ! 4
H

K 10,0 r (127.10 mmons) S-amuHonupumuani-4,6-nquona B 300 M IM® mennenHo mob6aBisior 7,5 M
(94,41 MMmonp) xnopaneTunxnopuia npu nepememusanuu npu 65°C. Ilocne nepememuBanus npu 65°C B Tede-
Hue 1,5 9 K peakmoHHO#i cMecu MeieHHo nobaisttor 36,1 (129,94 mmons) DIPEA u mpomoimkaioT nepemMe-
mmBanue npu 65°C B Teuenne 45 MuH. PeaklMOHHYIO cMeCh KOHIIEHTPHUPYIOT TIPH MMOHM)KEHHOM JIaBJICHUH, 00-
pabaThIBAIOT BOIOH, BRINTABIINN B 0CAIOK MPOAYKT (QHILTPYIOT, IPOMBIBAIOT HEOOIbITUMH KomndecTBamu EtOH
U CyIIaT.

C6H5N3O3 (M :167,1 F/MO.HB).

SPU-MC: 168 [M+H]".

By (BOXX): 0,20 mun (metox G).

ITpomexxyrouHoe coequnenue VI.

3-[(4-Metokcudenmn)merun |-5-metun-3H,4H,5H,6H, 7H-tupumuno[4,5-b][ 1,4]okca3un-4,6-110H
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Ho Q | | 9
H
L Ol 2000
=

680 mr (4,07 mmons) 3H,4H,5H,6H,7H-upumuno[4,5-b][1,4]okcazun-4,6-nnona (IIpoMeKyTOYHOE CO-
equaenne V) B 15 mu1 DMF o6pabateiBaroT mocpeactsoM 843 mr (6,10 MMois) kapOoHaTa Kalus U IePeMEIIIn-
BAalOT TpPHU KOMHATHOW Temmeparype B Tedenue 15 wmuH. 0,58 ™ma (4,27 mmoms) 1-(xmopmetwi)-4-
METOKCHOEH30J1a U PEaKIIMOHHYI0 cMech TepememunBaioT B TeueHue 20 4. Jfo6aBmstor 843 mr (6,10 MMoub)
kapOonata kamust u 0,30 mi (4,88 MMOJIb) METHIIMOIUIA U PEAKIIMOHHYIO CMECh IEPEMEINBAalOT TP KOMHAT-
HOM Temmepatype B Teuenue 20 4. Jlo6asnstor 0,26 mi (4,07 MMOJIb) METHITHOAWIA M PEAKITMOHHYIO CMECh TIe-
PEMCIIUBAIOT P KOMHATHON Temreparype B TedeHue 20 4, GMIBTPYIOT, KOHICHTPUPYIOT MPH MOHIKCHHOM
JIABJICHUH ¥ OYHIIArOT oOpameHHo-pazoBoit BOXKX (rpaguent ACN/H,0, 0,1 % TFA).

Cy5H15sN3;04 (M = 301.3 r/mob).

SPU-MC: 302 [M+H]".

By (BDXX): 0,95 mun (Meton B).

[Ipomexyrounoe coequnenue VII.

5-Merun-3H,4H,5H,6H,7H- HI/IpI/IMI/IZ[O [4,5-b][1,4]okca3un-4,6-110H

T,

530 r© (14,07 wmmome)  3-[(4-metokcubenun)mermn|-5-metmin-3H,4H,5H,6H, 7H-tupumuo[4,5-
b][1,4]okcazun-4,6-quon (MpoMexyrodnoe coeauHenrne VI) obpabarteiBaroT mocpenctsoMm 16 min TFA u mepe-
MemmuBatoT npu 100°C B teuenue 1,5 4. [locne 3TOro peakMoHHYI CMECh EPEMENINBAIOT B MUKPOBOJIHOBOM
neuyn npu 120°C B TeueHue 15 MuH, BBUIMBAIOT B JIEASHYIO BoAy U (GMIBTPYIOT. OunbTpaT 1MoQuinsupyor u
Cpa3y UCIIOJIB3YIOT 0€3 JOMOIHUTENbHON OUNCTKH.

C7H7N303 (M = 181,2 F/MOHB).

SPU-MC: 182 [M+H]".

By (BOXX): 0,37 mun (MmeTon B).

ITonyueHne KOHEUHBIX COEIMHEHHM.

IIpumep 1 (obmas MeToUKA).

3-({3-[(2S)-2-(4-Xnopdenun)-2-ruapokcudTiin]-1,2,4-okcanuazon-5-un f merwn)-5-metmn-3H,4H,5H, -
6H,7H-mupumuno[4,5-b][1,4]okca3un-4,6-1uoH

cl
| fd‘éj il
O Z |
| H + _— | /)

Cwmech 30 mr (0.11 mmons) mpomexytounoro coenuuerust VII, 20 mr (0,11 MMoIb) IpOMEXKYTOYHOTO CO-
enunenus 11.1, u 30 mr (0.22 mmonp) K,CO3 B 1,0 Mm DMF nmepemermmBarot ipu KT B Teuenue 1 4. Peakimon-
HYI0 CMeCh QUIBTPYIOT U QuiabTpar ounmaroT mocpenctBoM BIXKX ¢ obpamennoit dazoit. (ACN/H,0 rpamu-
enr, 0,1 % TFA), 4To0bI MOIy4YHUTH LIEJICBON MPOAYKT.

C13H16C1N504 (M = 417,80 F/MOJ'IL).

SPU-MC: 418 [M+H]".

By (BDXKX): 0,44 mun (MeTOm A).

'H SIMP (400 MTI'ti, IMCO-dg) & wacr. ma mm.: 2.90-3.10 (m, 2H), 3.33 (s, 3H), 4.82 (s, 2H), 4.96 (dd,
J=7.9,5.7 'y, 1H), 5.48 (s, 2H), 7.32-7.39 (m, 4H), 8.44 (s, 1H).

Crnenyromue COSAMHEHUS TOTYYaloT ¢ WCIOIB30BaHUEM IPOLEAYp, aHAIOTHYHBIX ONMCAHHBIM JJIS TpHU-

Mepa 1 oOrmmras MeTo¥Ka, ¢ IPUMEHEHNEM HCXOAHBIX BemecTB. Kak MOHATHO crienuanyicTaM B JaHHOW 00JacTh
TEXHUKH, 3TH aHAIOTUYHBIEC TPUMEPHI MOTYT BKIIIOYATh BapHAIIH OOIINX YCIOBHHA PEaKIINH.

o Hcxonubie CTOVKTYDA Vcnosus
p- BEIECTBA PyxTYP peaxuuu
| Q 1.05 3kB. mpom.
O. coen I1I1.4; 2.0
+ / Q y
2 | vio+is | Q e KaCOs:
® HO DMF, KT, 3,5 4
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3 VII + IIL.5

1.05 >kB. mpom.
coen II1.5; 2.0
3kB. K;COg;
DMF, KT, 3 4

4 VII + II1.7

1.05 skB. mpom.
coen 111.7; 2.0
JKB. K2C03;
DMF, KT, 3 1

5 VII + 1113

1.0 3xB. mpom.
coen I11.3; 3.0
SKB. K2C03;
DMA, KT, 18 u

6 VII + II1.6

1.05 skB. mpom.
coen 111.6; 2.0
3kB. K,COs3;
DMF, KT, 3 g

7 VII + I11.2

1.0 5xB. mpoM.
coen 111.2; 3.0
SKB. KzCO';;
DMA, KT, 18 u

AHanuTHYEeCKHE JAaHHBIC JJIA COGHHHCHHﬁ, OITMCAaHHBIX B Ta6nnue BBIIIIC.

Bpems
TIp. SPU-MC };‘;&";“[ﬁ‘:}‘[’f 'H SIMP (400 MT'1, TIMCO-ds) & 4act. Ha MIH.
(MeTox)
3.12-3.22 (m, 2 H), 3.32 (s, 3 H), 4.81 (s, 2 H), 5.28 (t,
458 049 J=6.7 T, 1 H), 5.50 (s, 2 H), 7.21 (td, J=9.1, 2.5 T, 1 H),
2 [M+H]" (ﬁ) 7.25 (s, 1 H), 7.75 (dd, J=8.7, 5.3 T, 1 H), 7.82 (dd, J=9.4,
2.5 T, 1 H), 8.44 (s, 1 H).
3.18 (d, J=7.1 T, 2 H), 3.32 (s, 3 H), 4.81 (s, 2 H), 5.31 (1,
440 068 J=6.7Tu, 1 H), 5.50 (s, 2 H), 7.25 (s, 1 H), 7.32 (quind,
3 [M+H]* (b) J=7.2,1.3Tu, 2 H), 7.68 - 7.78 (m, 1 H), 7.90 (d, J=7.4 T'n,
1 H), 8.45 (s, 1 H)
3.14 - 3.29 (m, 2 H), 3.31 (s, 3 H), 4.81 (s, 2 H), 5.10 (dd,
442 0.45 J=8.1,5.6 T, 1 H), 5.48 (s, 2 H), 6.78 (s, 1 H), 7.10 (td,
4 [M+H]* (A) J=9.2,2.7Tu, 1 H), 7.39 (dd, J=8.9, 2.7 T'u, 1 H), 7.56 (dd,
J=9.0,4.2 T, 1 H), 8.42 (s, 1 H)
2.89 - 3.06 (m, 2 H), 3.33 (s, 3 H), 4.82 (s, 2 H), 4.92 (dd,
5 510 0.49 J=7.8,58Tu, 1 H), 5.48 (s, 2 H), 7.13 — 7.19(m, 2 H), 7.63
[M+H] (A) —-7.69 (m, 2 H), 8.44 (s, 1 H)
6 458 0.49 3.13 - 3.30 (m, 2 H), 3.30 (s, 3 H), 4.81 (5. 2 H), 5.10 (dd,
[M+H]" ] (A) ’ J=7.9,5.7Tm, 1 H), 5.48 (s, 2 H), 6.78 (s, 1 H), 7.29 (dd,
J=8.7,2.2Tn, 1 H), 7.57 (d, J=8.7 ', 1 H), 7.66 (d, J=2.2
I'm, 1 H), 8.42 (s, 1 H)
2.87 - 3.06 (m, 2 H), 3.33 (s, 3 H), 4.82 (s, 2 H), 4.91 (dd,
7 398 0.42 J=8.2, 5.5, 1 H), 5.48 (s. 2 H), 7.10 (d, J=7.9 T'w, 2 H),
[M+H] (A) 7.22 (d, J=8.0 T, 2 H), 8.44 (s, 1 H)

Meton A.

Amnanmutryeckas koinonka: XBridge BEH C18 2.1 x 30 mm, 1.7 mxM; Temmiepatypa kooHku: 60°C.

Merton B.

Ananurnyeckue meroabl BOXKX

06. % Boabl TToTok
Bpews (mun) (si. 0,1 % TFA) 06. % ACN [M/mun]
0.00 99 1 1.6
0.02 99 1 1.6
1.00 0 100 1.6
1.10 0 100 1.6

06. % BonbI ~ TToTok
Bpews (vun) (Bka. 0,1 % TFA) 06.% ACN [my1/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

-22 -




047912

Ananmutnueckas kononka: Stable Bond (Agilent) 1.8 Mxm; 3.0 x 30 mM; Temnepatypa xkosmoHKH: 60°C.

Merton C.
06. % Boxsl o/ ITotoxk
Bpews (mun) (Bka. 0,1 % TFA) 06.% ACN [My/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
Ananutnyeckas kononka: Sunfire (Waters) 2.5 Mxwm; 3.0 x 30 mm; TemnepaTypa kostoHku: 60°C.
Merton D.
T'panuent/PacrBopurens 06. % Boasbl 06. % ACN TTorok
Bpewmsa [mMuH] (Bxa. 0,1 % TFA) | (Bxu. 0,08 % TFA) [ms/MuH]
0.0 95.0 5.0 1.5
1.3 0.0 100.0 1.5
1.5 0.0 100.0 1.5
1.6 95.0 5.0 1.5
[IpemaparusHas kononka: Sunfire (Waters) C18 3,0 x 30 mm_2,5 MxM; Temnepatypa komonku: 60°C.
Merton E.
I'panuent/PacTBOpures 06. % BonBI 06. % CAN  |Ilotox [Mi/muH]
Bpemst [MuH] (Bka. 0,1 % FA) (Bka. 0,1 % FA)
0.01 95 5 0.5
4.00 5 95 0.5
5.00 5 95 0.5
5.20 95 5 0.5
6.00 95 5 0.5

Amanmuruueckas xononka: AQUITY UPLC C18 2,1 x 50 mm_1,8 mxm. 100A; Temmeparypa KOJNOHKH:

25°C.
Meton F.
T'panuent/PacTBopurens 06. % BombI 06. % CAN IToTok
Bpewms [MuH] (Bka. 0,1 % FA) (Bka. 0,1 % FA) [mun/MuH]
0.00 95 5 0.5
10.00 5 95 0.5
10.50 5 95 0.5
11.00 95 5 0.5
12.00 95 5 0.5

Ananuruyeckas xosnonka: AQUITY UPLC C18 2,1 x 50 mm_1,8 mxm. 100A; Temmeparypa KOJOHKH:
25°C.

Merog G.
v;
Bpewms (Mun) (BK?IFSO? ‘f/:)ﬁ"ll’;A) 06. % ACN ITotok [Mn/MuH]
0.00 97 3 2.2
0.2 97 3 2.2
1.0 50 50 2.2
1.25 0 100 3.0
1.9 0 100 3.0

AmnanuTryeckas kKonoHka: Zorbax StableBond (Agilent) C18 3,0 x 30 mm_ 1,8 MKM; Temmeparypa KOJIOH-
ku: 60°C.

Merton H.
06. % Boabl o/ TTotox
Bpems (uu) (Bki1. 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

Amnanmutryeckas kononka: XBridge Phenyl 2.1 x 30 mm, 1,7 Mxwm; Temneparypa xosmonku: 60°C.
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OOPMYVYIJIA N3OBPETEHMA
1. Coennnenue dpopmysl (1)
| [e]
O,
=
| /N/\Or\/ A

HO
)

B KOTOpOH A BBIOMPAIOT M3 TPYIIIBL, BKIIOYaromen B ceds ¢penni, Tnodenwi, 6eHzodypanm n 6eH30THO-
denm, ¥ rie A ABIAETCSA He3aMEIIGHHBIM WIH 3aMEIleH OHUM WIH IBYMs WICHaMH rpymmsl R', Briouaromeit
B ce0st rastoreH u C_4-ankui,

WM ero GpapMareBTHIECKH pueMseMast Colb.

2. Coenmuenue popmyisi (I) o m.1 wiu ero hapMaueBTHICCKH IpHeMIeMas collb, Tae R' BeiGuparor u3 F,
Cl, I u CH;.

3. Coemunenne Gopmydsl (I) mo mobomy u3 .1 umu 2 niu ero GapManeBTHIECKH prueMieMast Cojb, Te
A BBIOMPAIOT U3 TPYIMIIBI, BKIIOYAIOIICH B ce0s

* = =
N " 1
unrae A aBasgeTcs HE3aMCIICHHbIM WJIM 3aMCUICH OAHUM WJIN ABYMS YJICHAMU I'PYIIIIbI R'.

4. Coenunenue ¢opmynsl (1) mo n.1 nim ero GpapmaneBTHUYECKH TpUEMIIEMasi COJlb, BRIOPAHHOE U3 IPYIIIIHI,
BKJIIOYAIONIeH B ce0s

5. dapManeBTUIECKH MpUeMiIeMasl COlb COSAMHEHHUS 10 JroboMy u3 . 1-4, rae coenuHeHue oopasyeT
COJIb C KUCJIOTOH WM OCHOBAHHEM.

6. ®apmaneBTHUECKasT KOMIIO3HINS, COAepXKalias 1o MEHbIIeH Mepe oaHO coenuHeHne Gopmyisl I mo
moboMy u3 mm.1-4 wiu ero ¢gpapManeBTHISCKH MPUEMIIEMYIO COJIb M OJHO I HECKOJIBKO (hapMarieBTHUECKH
MIPUEMIIEMBIX BCIIOMOTATEJIFHBIX BEIICCTB.

7. lIpumenenwne coenuaennss Gopmynsl (I) Mo omHOMY MM HECKOIBKHUM TIIT. 1 -4 vt ero gapMarneBTHIeCKH
MpUEMIIEMOH COJI B KAUECTBE JIEKAPCTBEHHOT'O CPEICTBA.

8. IlpuMeHeHne coeqMHEHHs N0 J1I00oMy U3 1L 1-4 min ero GapManeBTHYECKH NPUEMIIEMON COMN IS Jie-
YeHUs] WM NpO(WIAKTHKY 3a00I€BaHUN MOJNAIOIIMXCS JICUEHHIO IIyTeM WHTHOMpPOBaHMS TPaH3UTOPHOTO pe-
nentopHoro norennuaisa aHkupuHa 1 (TRPA1), BEIOpaHHBIX M3 BOCTIAIHMTEILHBIX 3a00JI€BAHUH JBIXaTEIbHBIX
nmyTed wiH (UOpO3HBIX 3a00JICBaHUH MITM KaIILIS.

9. IlpuMeHeHne coeqMHEHHS N0 JTI000My U3 1L 1-4 i ero papManeBTHYECKH NPUEMIIEMON CON IS Jie-
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YCHHS WU TMPOQPUIAKTHKA 3a00JICBAHUN MMOIIAFOIIUXCS JICYCHUIO ITyTEM HHTHOMPOBAHWS TPAH3UTOPHOIO pe-
nenropHoro noteHnuana ankupuna 1 (TRPAL), BeiOpaHHBIX U3 mauonaTuyeckoro 3adosesanus jierkux (M3J1)
WM KaIIs.

@ EBpa3uiickas naTeHTHasi opraHusaums, EAMB

Poccusi, 109012, MockBa, Manblii Yepkacckuii nep., 2
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