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TPaH3UTOPHOTO perentopHoro noteHnuana ankupuHa 1 (TRPAL), u mosToMy TpUTOIHBI AT JICUCHUS
3a00JIeBaHUM, MOIAIONINXCS JleueHIIo HHruonpoBanneM TRPA 1. Taxoke MpeItoxKeHbI CoepIKaIlie uxX
(hapMaIieBTHUYECKHE KOMIIO3UITUH U CIIOCOOBI ONTYYCHUS YKA3aHHBIX COCAMHCHUIM.
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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 (TRPA1) u mnostoMy mnOpuUMEHUMBI JUisl JiedeHUs 3a0oJieBaHHIA,
noAjarwIuxcs JedyeHutro mnyreM wuHrubupoBanus TRPA1. Takxke mnpenoxeHbl
copepxamue ux (papMaueBTHUSCKHE KOMIIO3UIIMU H CIIOCOOBI MOJYYEHUs] YKA3aHHBIX
COECITMHEHUH.

IlpennochlIKN CO3aHMS M3 O6D6T6HI/I$[

Kananel  TpaH3UTOPHOTO  peuHentopHoro  moreHnuana (kaHamel  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 mo 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 kaHanbel 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 HEWpPOHOB 3aJHUX KOPELIKOB W Y3JOBBIX TaHIJIUEB, 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 OKpysKaroleh
Cpenbl, BBI3BIBAIOIIUX COMAaTOCEHCOPHBIE MOJAJbHOCTH, TaKNE Kak OO0Jb, XOJIOI U 3.
TRPA1 akTuBupyercss psiAOM pPEaKIHOHHOCIOCOOHBIX 3JIEKTPOQHUIBHBIX CTHUMYJIOB
(HampuMep, aNTUIH30THOLHAHATOM, AaKTUBHOW (QopMoil Kuciopoma), a Takxke

HEPEaKLMOHHOCIIOCOOHBIMH  COE€IMHEHUSIMH  (HampuMmep, HIMIUHOM), BBI3BIBas
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KallleJb, CBSI3aHHBIH C aCTMOW, XPOHHYECKON OOCTPYKTHBHOW OOJIE3HBIO JIETKUX
(XOBJI), nanonarndyeckuM jgeroyHbiM ¢pudposzom (MJIP) unu nmocTBUPYCHBINH Kallemb,
WIN XPOHUYECKUI HIMONMATHYECKMI Kallelb, a TaKXe KalleJb y YyBCTBUTEIbHBIX
nauueHToB (Song and Chang, 2015; Grace and Belvisi, 2011). Murubutopst TRPAT1
npuroHsl npu nedenun WJIP, npu KOTOPOM Kallledb HLIMPOKO PACIpPOCTPAHEH H3-3a
CBSI3M MEXAY KalljeM M TMOBPEeXAEHHEeM JIerKNX, Ha OCHOBAHHU HCCIIeIOBAHHUIA,
MOKa3bIBAKIUX BbI3BaHHOE KanuieM noBbimenue TGF-f (Xie u coasTt., 2009; Froese
u coast., 2016; Tschumperlin u coast., 2003; Yamamoto u coast., 2002; Ahamed u
coaBT., 2008). Anrtaronuctsl TRPAl uHrnOupymT nepemady CHUTHAJIOB KaJbIus,
3aMyCKaeMyr TPHUITEpPaAMH KalLIsl, TAKUMU KaK OKHUCIHUTEIbHBIH CTPECC OT 3KCTPAKTa
curapetHoro neiMa (DCJl), BBICBOOOKIEHHE MenUaTOopa BOCTAJIEHUS U CHHUXKEHUE
JKcrpeccuu reHoB aHTHokcuaaHToB (Lin m coast., 2015; Wang u coast., 2019).
Anraronuctsl TRPA1 sddexkTuBabl B HccnenoBanusax aronuueckoro nepmatura (Oh
u coaBT., 2013; Wilson u coast., 2013), kontaktHOoro nepmaruta (Liu u coasT.,
2013), 3yna, cBsa3zanHoro ¢ ncopuasom (Wilson u coast., 2013) u IL-31-3aBucumoro
syna (Cevikbas u coast., 2014). Veenuuenue ¢ynkunun TRPA1 y uenoBeka ObLIO
CBSI3aHO C CeMeHHBIM snu3oAuueckuM OoneBbiM cuHapoMmoM (Kremeyer m coasT.,
2010). Antaronuct TRPA1 Obut 5ddexTruBeH B MoBeAEHUECKOW MOAENN aJUIOJUHUH,
cszaHHOd ¢ wmurpensio (Edelmayer u coast.,, 2012). TRPA1l cenexkTuBHO
YBEJIMYUBAETCS B TAHIVIMAX TPOWHUYHOIO HEPBA, MHHEPBUPYIOIIUX IMOBPEXKIAECHHbIE
3yObl, mo cpaBHeHH0 ¢ skcnpeccueit TRPA1 B raHrnmsx TpPOWHUYHOrO HEPBA,
UHHepBUpYOMKX 310poBbie 3yObl (Haas u coaBt., 2011). M3BeCTHO, YTO HECKOJBKO
AHECTeTUKOB sBJsAOTCA aroHuctamu TRPAIL, B Tom uucne usopnaypan (Matta u
coaBT., 2008), uto obocHOoBbIBaeT npuMeHeHne HHrHONTOpoB TRPA1 nnst obneryeHus
nocjeonepanuoHHod Oonu. Mpimu ¢ HokayroM TRPA1 w Mbllmm AuKOro Turma,
nony4yaBmue JedeHue aHtaroHuctom TRPAI1, nemoHcTpupoBanu (EeHOTHIBI,
nonoOHBIE AHKCHONUTHKAM U aHTuxenpeccantam (de Moura u coast., 2014).
Oxwunaercs, yto uaruOutopsl TRPA1 OyayT npuronHsl npu Je4YeHUU AUA0ETHUECKOM
HEBPOMATHUH HA OCHOBAHUHU HMCCIENOBAHUMN, MOKA3BIBAOIINX MEXaHHUCTHYECKYIO CBS3b
obpartnoii 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 BMEMIATENbCTBO
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uHruouposanu TNBS-unaynuposanusiii konut y mbimeit (Engel u coast., 2011). B
MOJENH UIIEeMUH rojoBHOro mo3ra y meimeid HokayT TRPA1 u antaronuctst TRPA1
yMeHbIaloT nospexaeHue muenuna (Hamilton u coasr., 2016). Kpucranns! ypatos u
BOCMAJIEHUE CYCTaBOB YMEHbLIAIOTCA y Mblmeid ¢ HokayToM TRPA1 B MblmunHOMN
MOJIeJIU TOAAarpsl ¢ MOHOHaTpueBbIM ypaTtoM (Moilanen u coast., 2015). [enenus
TRPA1 y kpbIiC yMeHbIIaja BOCIHaJ€HHE CYCTaBOB U THUMEPANTe3UI0 B KPBICHHOU
mMozaenau ocTpeix nmpuctynos noxarpsl (Trevisan u coast., 2014). AxtuBauusi TRPAI
BBI3BIBAE€T BOCHAJUTEIBHYIO PEAKLHIO B OCTEOAPTPUTHBIX XoHApouuTax (Nummenmaa
u coasT., 2016). UnrubupoBanue TRPA1 wu reHerwueckas paenenusi yMEHBLIAOT
MeIHaTOpbl BOCHAJEHUs B XOHAPOLMTAX MbILIEH C OCTE0apTPUTOM U MBIIIHMHOM
xpsme (Nummenmaa wu coat., 2016). Hakonen, mbimm ¢ Hokayrom TRPAI1
NPOAEMOHCTPUPOBANIN yJIy4lI€eHHEe MepeHOCHMMOCTH MacChl Ha KOHEYHOCTb C
OCTE0apTPUTOM B MOJEJIH OTE€Ka KOJIeHa, BhI3BaHHOTO mocpeactsoM MIA (Horvath u
coaBT., 2016). TRPA1 mo-pa3HOMY 3KCIPECCUPYETCS B SMHUTEIUH MOUYEBOI'O MY3bIPs
kpbic (Du u coast., 2007) u y manueHtoB ¢ uH(ppaBesukanpbHOi oOcTtpykuuei (Du u
coaBT., 2008). Monynsinus peuenropa TRPA1 ocnabnsier runepakTHBHOCTh MOYEBOTO
ny3bIps B KPBICHHOW MOJENU MOBpeXAeHHs cnuHHoro mosra (Andrade u coast.,
2011), a unTparekaibHOe BBeneHue aHTaroHucroB TRPA1 ocnabnseT BbI3BaHHBIM
nukigodochamMmunoMm HUCTUT Yy Kpbic ¢ runeppeduekcueit mouencnyckanus (Chen u
coasT., 2016).

[TosToMy skenaTenbHO o0ecneunTh CHIbHOAEHCTBYOIHE HHTHOUTOpEl TRPAT.

0O630p narn6uTOopoB TRPA1 pa3au4HbIX CTPYKTYPHBIX KJIACCOB MPEACTABJICH B
S. Skerratt, Progress in Medicinal Chemistry, 2017, Ttom 56, 81-115 u B D. Preti, G.
Saponaro, A. Szallasi, Pharm. Pat. Anal. (2015) 4 (2), 75-94.

B 3asiBke WO 2017/060488 onucaHbl COEAUHEHUSI, SIBISIOIHECS aHTarOHUCTAMH

TRPAI1, umeronine o600IEHHYIO CTPYKTYPHYIO (GOPMYITy:

AxtusHocTh TRPA1 IIpumepos 28 u 29, Hecymux B cede TETpa3oNHIbHOE

KOJIbLIO HE PACKPBITA.
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Y L. Schenkel u coabt., J. Med. Chem. 2016, 59, 2794-2809 onwucaHbl
aHTaroHuctel TRPA1 Ha OCHOBE XMHA30JMHOHOB, BKJIIOYas COeqUHEHHUs] 0000IEeHHON

CTPYKTYPHOH (GOpPMYJIBI:
N\ N\\| o-N
| N \/k \ Cl
S \N
0]

U3 KOTopbix coequnenue 31, rae R npexncrasasier coboit OH, packpriTo Kak
uMmeriee aHTaroHucTuieckyro akTuBHOCTh TRPA1 B ICsy 58 HM B ananuze FLIPR u
uMeromee COOCTBEHHBIN KJIIMPEHC B MUKPOCOMAX MeYeHu denoBeka <14 MKJI/MUH/KT.

IHoapoOHoe onucanue u3odpereHus

B Hacrosimem n300peTeHnH pacKphITHl HOBbIE MTPOU3BOHBIE TETPA30Ja, KOTOPHIE
ABJISIOTCA HHTHOUTOPAMHU TPAH3UTOPHOT'O PELENTOPHOTO MOTEHLMANa aHKUPHHA |
(TRPA1), obnagaromme cCOOTBETCTBYIOIIUMHU (PapMaKOJIOTHYECKUMU U
(apMaKOKHHETHYECKHUMHU CBOHCTBAMHU, MMO3BOJISIOLIUMH HUCIIOJIb30BATh UX B KaUE€CTBE
JE€KapCTBEHHBIX CPEACTB JUJIsI J€YEHUs] COCTOSIHUN U/miu 3a00J1eBaHU, MO A0 IIUX CS
nedeHuro nytem naruouposanus TRPAT.

CoenuHeHHs B COOTBETCTBUHU C HACTOSIIIUM M300peTEeHHEM MOTYT UMETh
HECKOJIBKO MPEUMYILECTB, TAKUX KaK MOBBILIEHHAs 1eHCTBEHHOCTD, BHICOKAs
mMeTabonndeckass u/Ujiu XUMUYECKasi CTaOMIIbHOCTh, BBICOKAsI CEJIEKTHBHOCTD,
0€30MacHOCTh U MEPEHOCHUMOCTD, MTOBBIMIEHHAS! PACTBOPUMOCTD, TOBBILIEHHAS
NPOHULIAEMOCTb, XOPOIee CBSA3bIBAHNE ¢ O€TKaMU IJIa3Mbl, TOBbILIEHHAS
OUOOOCTYMHOCTD, MOAXOAsAIm e papMaKOKUHETUYECKHue TPO(UIN U BO3MOXKHOCTD
o0pa3oBaHUs CTAOUIIBHBIX COJIEH.

CoenvHeHus B COOTBETCTBUU C U300pEeTEHUEM

B HacTosimeMm wu300peTeHUH NpPEeJOKEHbl HOBBIE NPOU3BOIHBIE TETPa3o0Ja,
KOTOpbIE HEOXKHIAHHBIM 00pa3oM SBISIIOTCS CHJIbHOAEHCTBYIOIIUMH HHTHOUTOpPAMH
TRPAT1 (aHanu3 A), IOMOJHUTEIBHO XapaKTEPU3YIOIHECS:

- yIy4YIIeHHON CTaOUIbHOCTBIO B MUKPOCOMAx MeveHu uesnoseka (AHanus B)

- yIy4IIeHHON cTaOUIBbHOCTD B remnaronurax denoseka (Ananus C).

CoenuHeHHs B COOTBETCTBUHU C HACTOSIIIUM M300pETEHNUEM CTPYKTYPHO

ornu4arTcs ot npuMepos 28 u 29 B WO 2017/060488 tem, uTo OHU conepiKaT
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MOHOIIUKJINYECKOE THOKCOIUTHAPOIMUPUMUINHOBOE AP0 ¢ N-3aMEeCTUTENAMHU, aMUJIO
3aMECTUTEJISIMHU, a TAK)KE 3aMECTUTESAMH, CMEXHBIMU CO BTOPUUYHBIM aTu(paTHIECKUM
ciuproM. CoennHeHNs: B COOTBETCTBUU C HACTOSIUIUM M300pETEHHUEM JOTOJHUTENBHO
CTpyKTypHO oTnu4aroTcs ot npumepa 31 B L. Schenkel, et al., J. Med. Chem. 2016,
59, 2794-2809, Tem, 4TO OHU HECYT TETPA30JUIbHOE KOJbIO. DTH CTPYKTYPHBIE
pasuyYus HEOKUAAHHO MPUBOIAT K OJIATOMPUATHOMY COYETAHUIO (1) MHTHOMPOBAHUS
TRPAI, (ii) cTabuapHOCTH B MUKPOCOMAX MEYEHU desioBeka u (iii) cTabUIbHOCTH B
renaToLUTax YeJIOBEeKa.

Takum oOpa3om, COeNMHEHHS B COOTBETCTBHH C H300pETEHUEM NIPEBOCXOIAT
COEIUHEHUsI, OTIMCAHHbIE B IPEJUIECTBYIOIEM YPOBHE TEXHHUKHU, C TOYKHU 3PEHUS
COYETaHHS CIEAYIOUINX MMapaMeTPOB:

- 1eHCTBEHHOCTDb B KauecTBe HHruouropos TRPA1;

- cTaOMJIBHOCTH B MUKPOCOMAX MEYEHHU YEJIOBEKA,;

- cTaOMJIBHOCTH B TeNaTOLHUTAX YEJOBEKA.

CtabuiIpHOCTE B MUKPOCOMAX MEYEHH YeJTOBEKa OTHOCUTCS K BOCIIPUUMYHUBOCTH
coeaMHEeHUN K OnoTpancopmanuu B KOHTEKCTE BbIOOpa W/uinu pa3paboTku
JeKapCTBEHHBIX CPENCTB C ONAronpusATHBIMU (papMaKOKMHETHYECKUMH CBOMCTBAMU B
KadecTBe MepBoil craauu CKpuHUHTra. OCHOBHBIM MECTOM MeTaboJM3Ma MHOTHUX
JE€KapCTBEHHBIX CPENCTB SIBJISETCS MeueHb. MUKPOCOMBI IIEYEHH YeIOBeKa COoepKaT
uutoxpombl P450s (CYP), u Takum 00pa3om, NpeAcTaBsioT cOO0H MOAETbHYIO
CUCTeMY IJIs u3yueHus: Metabosn3Ma JeKapCTBEHHBIX cpencts B dase I in vitro.
[ToBeimeHHast CTAOMIBHOCTh B MUKPOCOMAX MEYEHHU YeJIOBEKa CBsI3aHA C PSOM
NPEUMYIIECTB, BKJIKOYasi MOBBIIIEHHYI OMOOCTYITHOCTh U aIeKBATHBIA MEPUOA
MOJIYBBIBEICHUS, YTO MO3BOJISIET CHU3UTH JO3UPOBKY M PEKE BBOIHUTH MAIIUEHTAM.
Takum oOpa3om, MOBBIIIEHHAs] CTAOUIBHOCTH B MUKPOCOMAaX NMEYEHHU YeJIOBEKa
SABJISICTCS OJIATONPUSTHON XapaKTEPUCTUKON COEIMHEHNH, KOTOPbIE MPEATOIaraeTcs
UCIIOJIb30BaTh B KAYECTBE JIEKAPCTBEHHBIX cpencTB. [[03TOMY 0KUIAIOT, YTO
COEIMHEHHUsI B COOTBETCTBUH C HACTOSIIINUM H300pETEHNEM TOMUMO CITIOCOOHOCTH
uHruouposats TRPA1 OynyT umeTh OnaronpusTHRIN KIUPEHC i1 ViVO U, TAKUM
o0pa3om, keJaeMyr MPOIOJIKUTEIbHOCTD NeHCTBUS Y JIIOASH.

CTabuiIpHOCTD B reNaTOLUTAX Y€JIOBEKA OTHOCHUTCS K BOCIIPUUMYHBOCTH
cCoeaMHEeHUN K OnoTpancopmanuu B KOHTEKCTE BpIOOpa W/uinu pa3paboTku

JCKAPCTBEHHBIX CPEACTB C 6HaFOHpI/I$ITHbIMI/I (I)apMaKOKI/IHeTI/ILIeCKI/IMI/I CBOWMCTBaMH.



10

15

20

25

-6-

OCHOBHBIM MeCTOM MeTa00JIN3Ma MHOTHX JIEKAPCTBEHHBIX CPEICTBA ABJSAETCS MEYEHb.
I'ematouuTs! yenoseka copepxar uutToxpomel P450s (CYP) u npyrue ¢pepmeHTsI,
MeTabOoNU3UPYIOIIHE JIEKAPCTBEHHBIE CPENICTBA, U, TAKUM 00pa3oM, NMpenCTaBIAIOT
co00l MOJENbHYIO CUCTEMY IJIS U3Y4YeHUsT MeTadO0NIN3Ma JIEKaPCTBEHHBIX CPENCTB iR
vitro. (BaxxHo, 4TO B OTJIMYKE OT aHAJIN3a MUKPOCOM NEYEHHU, aHAJIHN3 renaTOLNTOB
OXBaTBIBAET Takke Ouorpanchopmaunto ¢asel II, a Takke mpoueccs,
OTMOCpPEeNOBaHHBIE CIEU(PUIESCKIMHU TPAHCIIOPTEPAMHU MEYEHH, U, CIeTOBATENBHO,
npencTapisieT coboil GoJiee MONHYIO CUCTEMY IJIs UCCeqoBaHuil MeTabonn3ma
JeKapCTBEHHBIX CpencTB). [loBbIIeHHAS CTAOMIBHOCTD B reMaTOLHUTAX YeJOBEKa
UMeEEeT P MPEUMYIIECTB, B TOM YHCJI€ MOBBIIIEHHYI OMOIOCTYITHOCTD U aleKBATHBIN
NEePUO MOJYBBIBEAEHHS, YTO MMO3BOJISIET CHU3UTh JO3UPOBKY U PEXKe BBOJIUTH
nauueHTaM. Takum oOpa3oM, MOBBILIIEHHAS CTA0OUIBHOCTD B IeMaTOLUTAX YEJIOBEKa
SABJISICTCS OJIATONPUSTHON XapaKTEPUCTUKON I COEJUHEHUH, KOTOPbIE
NpeAnoaaraeTcsi HCIOJIb30BATh B KAUECTBE JICKAPCTBEHHBIX CPE/ICTB.

Hacrosimee nuzobperenne obecreunBaeT HOBbIE COCIMHEHUSI B COOTBETCTBUHU C

dbopmynoii (1)

Z N/ A
© HO
H o)
R
ey
B KOTOpPOH

A BBIOMpAIOT U3 TPYNIBL, BKIOUaOmEeHd B cebs Gpenmn, Tnodenunn,
OoeHzotnodenmn unu 6eH3odypaHuI, He3aMeIeHHbIN HJIN 3aMEeIIEeHHbIA OHUM, ABYMS
WM TpeMs uneHaM rpymmnsl R’, Bxmouaromeii B ce6s ramoren, Cy.y-ankun, C).4-
dropankun, Cs4-uukinoankui, Csg-nuknopropankui, -0O-C4-ankun, -O-
nukgonponun u NC-;

1501850
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A BBIOMpAIOT U3 TPYIIBI, BKIOYAOLIEH B ceds

* o)
K
u
* o)
A
(o]
F .
5 R! BBIOUPAIOT U3 rpymnmbl, BKIrOUammei B ceds Ci.4-ankun, Ci4-propankui, Cs.

o~k I0ankui, R -(HyC)m- 1 R-(H,C)y-;

rae

m npexacrasisier coboi 1 unu 2,

n npeacTasiisieT coboi 2;

10 R* npencrasser co6oit Cs.6-IUKI0ATKILL,

R’ npencrasiusier co6oii -0-C.4-ankun unu -0-Ci4-propankun,

R” BoIGHpPatOT U3 rpymmbl, BKmouaromeii B ce6s H, Cy4-ankmi, Cs.c-IUKIOATKII,
Cs.g-muknopropankun, HO-C, 4-ankun-, C,.4-propankui, R6-(H2C)p-, R7-(H2C)q-, RS-
(H(R’)C)p- 1 R7-(HR*)C)g-;

15 rae

p npencrasisieT coboit 1 unum 2;

q mpencTaBiseT codoit 2;

R® BeIGuparoT u3 rpymisl, Brmouaromeil B ce6s HO-C\-ankun-, Cs.q-
uknoankui, C-mopdonunann, C-umunazonuna u C-nmupasonmn,

20 rae ykazanHbiii C-nupazonun, C-umuaazonun u C-MopONUHUT ABISETCS
He3aMeIeHHBIM UJIA 3aMeIleHHbIM nocpeacTBoM Ci4-ankmna win C;.4-propankuna;
R’ BeIGUpAIOT U3 rpymiel, BKIOUaomei B cebs -O-C_4-anku, -0-C4-

¢ropankun, Ci4-ankun-S(0O),;-, N-mopdonuaun, N-umunazonuia u N-mupa3omu,
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rae ykasanHbld N-mupazonui, N-umunazonuia, N-MOp(OTUHUI SIBIISIETCS
He3aMeIeHHbIM UJIU 3aMeIleHHbIM nocpeacTBoM Ciy-ankmna win Ci.4-propankuna;

R® u R’ nesasucumo Bei6uparor us H unu C)_4-ankuna.

Jlpyroi BapuaHT OCYLIECTBJICHUS HACTOSIErO H300pEeTeHUsI OTHOCUTCS K
coenunenuto ¢popmyasl (I), B koTopoi

A BBIOMpAIOT U3 TPYIIBI, BKIOUaOIeh B cebs Gpenwn, Tuodenunn,
Oenzotrod e unu 6eH3odypaHuil, He3aMeIeHHbIN WTH 3aMeIeHHbIH OJTHUM UJIU
IBYMSI Y4JIEHAM TPYTIITbI R3, BKJIOYarolieii B ceds ranore, Ci.4-ankuni, -0-C,_4-ankumn
u NC-;

W

A mpencrasisieT coOoi

* o

J

(o}

R! BBIOUPAIOT U3 rpymnmbl, BKIrOUammeil B cedst Cj.q-ankui, Cs.q-IIUKITOANKHII,
R*-(H;C)m- 1 R*-(HC)n-;

rue

m npexcrasnser coboi 1 unm 2;

n mpeacTasiseT coboi 2;

R* npencrasiusier co6oii C3.6-IHKIOATKILL

R’ npencrasisier co60ii -O-C).4-aIKui;

R* BeIGuparoT U3 rpymimel, BRIouaromei B ce6s H, C).4-ankun, C3.6-UKI0ATKII,
HO-C,.4-ankun-, C;.4-pTopankun, R(’-(HZC)p- 5 R7-(H2C)q-;

rae

p npencrasisietT coboit 1 unum 2;

q mpencTaBiseT coboit 2;

R® BeIGuparoT U3 rpymiel, BKIoUarmei B ceba Cs.g-rmkmoankun, C-
mopdonunmi, C-umungazonun u C-mupaszonu,

rae ykaszanHbiii C-nupazonun, C-umuaazonmn u C-MopONUHUT ABISETCS

HE3aMEICHHbIM HUJIU 3aMCIICHHBIM IMOCPEACTBOM C1.4-am<1/ma;
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R’ BeIGUpAIOT U3 rpymiel, BKIOUaomei B cebs —0-C . g-amkun, -O-C4-
¢ropankun, Ci4-ankun-S(0O),;-, N-mopdonuaun, N-umunazonuia u N-mupa3omu,

rae ykaszanHbiil N-nupaszonui, N-umuaasonui, N-MOpQpOIUHUI SBISETCS
He3aMeIlleHHbIM WJIM 3aMeLIeHHBIM nocpenctsoM Cj.4-ajkuna.

JIpyroii BapuaHT OCYLIECTBIEHHs HACTOSILIEr0 H300peTEeHHUsI OTHOCHUTCS K
coenunenuto Gopmys (1),

B KOTOPOH

A BBIOMpAIOT U3 TPYINIBL, BKIOUYaO el B cebs ¢penwn, Tnodenun,
Oenzotnod et unu 6eH3odypaHuil, He3aMeleHHbIH HTH 3aMeIeHHbIA OJTHUM UJIU
OBYMsI Y4JIEHAM TPYIIITbI R3, praroyarotieii B ceds Cl, F, Br, H;C, H;C-O- u NC-;

WU

A mpencrasisieT coOoi

* o)

J

1 2
u 3amectutenu R u R” onpenenensl kak B npeablAyLEM BApPUAHTE

0]

2

OCYILECTBJIEHUS.
Jpyroit BapuaHT OCYIIeCTBISHUS HACTOSAIIETO H300peTeHUs] OTHOCUTCS K
coenuneHuto Gopmyst (1),
B KOTOpPOH

A BBIOMPAIOT U3 TPYIIBI, BKIOYAKOLIIEH B ceOst

— |
S

(7]
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2

- “ 3
HEC3aMCIICHHBIN UJIU 3aMCIICHHBIU OOHUM HUJIU ABYMsI qJICcHaAM prrIl'IbI R 5
sryrovaroieii B ceds Cl, F, Br, H;C, H;C-O- u NC-,
5 501058

A mpencrasisieT coOoi

J

1 2
u 3amectutenu R° u R” onpenenens! kak B Jr000M U3 MPEABIAYIIUX BAPUAHTOB

O

2

OCYLIECTBJICHHS.
10 Jlpyroii BapuaHT OCYIIECTBIEHUS HACTOSAIErO U300pETeHUsI OTHOCUTCA K
coenuneHuto ¢popmynsl (I), B koTopoi

A BBRIOMPAIOT U3 IPYNIBL, BKJIOYAOLIEH B ce0s

15
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o

;

u 3amectutenn R' u R? onpeneneHs! kak B T0GOM U3 IPeIbIAYIIHX BAPHAHTOB
OCYIIECTBJICHUS.

Jlpyroii BapuaHT OCYIIECTBIECHHUS HACTOSIIEr0 U300pEeTEHUS] OTHOCUTCS K
coenuneHuto ¢popmynsl (I), B koTopoi

R! BBIOUPAIOT U3 rpymnmbl, BKiIroUammei B cedst Cy.q-ankui, Cs.¢-IIUKITIOANKHII,
R*-(H,C)- 1 R7-(H,C)ye;

rae

m npencrasiisieT coboit 1;

n mpeacTasiseT cobo 2;

R* npenctasiisier co00i C3.-LIUKIOATKUIT,

R’ npencrasiusier co6oii -0-C).4-aKum,

1 3aMectuTenn A u R? onpezeneHs! Kak B 10060M M3 MpeIbIAyLIHX BAPUAHTOB
OCYIIECTBJICHUS.

Jlpyroii BapuaHT OCYIIECTBJIECHUS HACTOSIIEr0 U300PETEHHSI OTHOCUTCS K
coequaeHuo Gopmysl (1),

B KOTOpOH

R! BBIOUPAIOT U3 rpymmbl, BKIrodarmeld B cedst Ci.4-ankmi, Cs.4-IHUKIOATKII,
R*-(HC)m- 1 R*-(H,C)p-;

rae

m mpeacrasiisieT coboi 1;

n npeacTasiisieT coool 2;

4 o
R" npencrasnser coboii C3.4-1UKIOATKNIT,
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R’ npencrapisier codoit -O-C.4-anku;

u 3amecTuTenn A u R onmpeneneHs! kak B T060M U3 MPeNbIIYIIHX BAPHAHTOB
OCYLIECTBJICHHS.

Jlpyroit BApUaHT OCYLIECTBIEHHS HACTOSIIETO N300pEeTeHUsI OTHOCUTCS K
coequneHuto popmyusl (1),

B KOTOPOU

R' BeIGuparoT u3 rpymisl, Bmouaromeii B ce6s Ci.4-ankmn, Cs.4-MHKIOANKAI,
R*-(H,C) - 1t R*-(H,C),;

rue

m npeacTasiisieT coboi 1;

n npeacTasiisieT cobol 2;

R* npencrasisier co6oit Cs.4-UKITOATKILL,

R’ npencrasisier codoit H;C-0O-;

u 3amectuTenn A u R” onpenenensl Kak B MF06G0M U3 IPeIbIAYIINX BAPUAHTOB
OCYLIECTBJICHHS.

JIpyroii BapuaHT OCYLIECTBJICHHUS HACTOSIIETO U300peTeHUs OTHOCHUTCS K
coenuneHuto ¢popmynsl (I), B koTopoi

R! BBIOMparOT U3 rpynnsl, BkiIodaromei B ceds H;C, H;CH,C, H;COH,CH,C,

* * *

) u ;

v 3amecTuTenn A u R” onpenenensl Kak B TFOGOM U3 TPeIbIAYIIHX BAPHAHTOB
OCYIIECTBJICHUS.

Jlpyroii BapuaHT OCYIIECTBJIEHUS HACTOSIIEr0 N300PETEHNI OTHOCUTCS K
coenuneHuto ¢popmysl (I), B koTopoi

R' npencrasuser co6oit HsC;

u 3amectuTenn A u R” onpeneneHsl Kak B TI060M U3 MPEABbIAYIIIX BAPHAHTOB
OCYIIECTBJICHUS.

Jlpyroii BapuaHT OCYIIECTBJIEHUS HACTOSIIEr0 N300 PETEHNsI OTHOCUTCS K
coenuaeHuo Gopmysl (1),

B KOTOpPOU

R? BBIOUpAIOT U3 rpynnsl, Brirouammeit B cedss H, Cy.4-ankun, Cs¢-IIUKITOANKNI,

HO-C,.4-ankun-, Ci.4-pTopanku, R(’-(HZC)p- u R7-(H2C)q-;
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rue

p npexncrasiisieT coboi 1;

q npeactasJisier coboit 2;

R® BoIGuparoT U3 rpymnmbl, BKIoUaromeil B ce6s Cs.g-mukmoankun, C-
mMopdonunun, C-umunazonun u C-nupaszonun,

rae ykasanubiii C-nupazonuin, C-umugazonun u C-MopHOIUHUI SBISETCS
He3aMEeIIeHHbIM UJIH 3aMelIeHHbIM mocpeacTBOM C4-alKkuna,

R’ BeIGHpAIOT U3 rpymieL, BKIOUaomei B cebs -0O-C4-anku, -0-C.4-
dropankun, Ci4-ankui-S(0O),;-, N-mopdonuaun, N-umunazonuia u N-mupa3oiiu,

rae ykaszanHbiii N-nupaszonmin, N-umMuna3onud, N-Mop¢OIUHIII SBISETCS
HEe3aMELIEHHbIM UJIU 3aMeLIeHHbIM mocpeacTBoM C4-alkuna,

u 3amectutenn A u R' onpenenens: kak B m06OM U3 MPEABIAYIINX BAPHAHTOB
OCYIIECTBJICHUS.

JIpyroii BApUAHT OCYLIECTBJICHHUS HACTOSIIETO U300peTeHUsI OTHOCHUTCS K

coenuneHuto ¢popmyasl (I), B koTopoi

2 .
R” BeibuparoT u3 rpynmsl, Bkitovatomiei B cedst H, Ci.4-ankun, C;.6-UUKIOATKUI,

HO-C,.4-ankun-, C;.,-propanku, R(’-(HZC)p- u R7-(H2C)q-;

rae

p mpexncrasiseT coboii 1;

q npeacrasisier coboit 2;

R® BoIGuparoT u3 rpymnmbl, BKIoUaromeil B ce6s Cs.g-mukmoankun, C-
mopdoaunmi, C-umunazonun u C-mupaszonu,

rne ykasanubiii C-nupazonun, C-umuaazonun u C-MopHOTUHUIT SBIAETCS
He3aMeIIeHHbIM I 3aMeleHHbIM nocpenctsoMm HsC;

R’ BeIGUpArOT U3 rpymieL, BKIOUaromei B ce6s H;C-0O-, -O-dropmernn, H;C-
S(0);-, N-mopdonuumn, N-uMuaa3oaui 1 N-TTHpa30oJIiI;

rae ykaszanHbiil N-nupaszonwi, N-umMuaa3onud, N-Mop¢OIUHMII SBISETCS
HE3aMeIIeHHbIM N 3aMeleHHbIM nocpenctsoMm HsC;

u 3amectutenn A u R' ompenenens: kak B m060M U3 MPEABIAYIINX BAPHAHTOB
OCYILECTBJICHUS.

Jlpyroii BapuaHT OCYIIECTBJIEHUS HACTOSIIEr0 N300 pETEHNsI OTHOCUTCS K

coenuHeHuto ¢popmynsl (I), B koTopoi
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R? BBIOUpAIOT U3 rpynnsbl, Brirouammei B cedbss H, Cy.4-ankun, Cs_¢-IIUKITOANKHUI,
HO-C,.4-ankun-, Ci.p-propanku, R(’-(HZC)p- u R7-(H2C)q-;
rae
p mpexncrasinseT coboit 1;
5 q npexacrasisier coboit 2;

6 .
R” BbIOMpaT U3 rpynmnsl, BKIYatomeid B ce0st Cs.¢-HUKIOATKII,

ol

10 R’ BeIGUpaArOT U3 rpymiel, BKIoUarmei B ce6s H;C-0, -O-bropmernn, H3C-
S(0);-,

15 u 3amecturend A u R! OTpeNesIeHbl KaK B JIIDOOM U3 MPEeAbIAYIINX BAPUAHTOB
OCYIIECTBJICHUS.
Jpyroii BapuaHT OCYIIECTBICHUS] HACTOSIIEro H300peTeHUsI OTHOCUTCS K
coenuaeHuo ¢popmynsl (1), B koTopoi
R? BBIOUpAIOT U3 rpymnmsl, BKiarodarmei B ceds H, H;C, H;CH,C,

20 H3COH2CH2C, FzHCHzC, F3CH2C, FH2CH2C, H3C(O)28H2CH2C, F3COH2CH2C,
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;

u 3amectuTenn A u R' onpeneneHs! kak B 1060M W3 MPENBIAYIINX BAPHAHTOB
OCYIECTBJICHUS.

Jlpyroii BapuaHT OCYIIECTBJIEHHS HACTOSAIETO U300PETEHUsI OTHOCUTCS K
coenuneHuto ¢popmyasl (I), B koTopoi

R’ mpencrasisier co6oii H;

u 3amectutenn A u R' ompenenens: kak B m06OM U3 MPEABIAYIINX BAPHAHTOB
OCYILIECTBJICHUS.

[IpennmoutuTenbHbIM siBiIsieTcs coequnenne Gopmynsl (1), BeiOpanHOE U3

I'PYIIIBI, BKIKOYAOLIEH B ce0s
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U 3aMECTHUTENIb A UMEET TAKOE K€ 3HA4YC€HHUEC, KaK U B nr000oM U3 npeabIaymux
BAPHUAHTOB OCYLICCTBIICHUA.

IMpennmoutuTenbHbIM siBiIsieTcs coenuHenue Gopmyinsl (1), BeiOpanHOe U3

\)kNAN(:N ~
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U 3aMECTUTENb A UMeEEeT TaKoe Ke 3HaUeHHe, KaK U B JI0OOM U3 MpeabIayInX
BAPUAHTOB OCYIIECTBJIECHUS.
OcoOeHHO MpeAnoYTUTENBHBIM sIBIsAeTCA coequHeHue popmyinl (1), BeIOpanHOE

U3 TPYIIBI, BKIIOYAKOMEH B ceds

o)
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_ N
o) HO
HN o)
o)
L N
Y N/\(/ \/N /
o = HO
o NH,
F
Q S
N /U\ N\ S
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S —N OH
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HUCIIOJIb3YEMBIE TEPMHUWHBI B OIIPEJAEJIEHWA

TepMmuHam, He ONpeAeNeHHBIM B HACTOSIIEH 3asBKE KOHKPETHO, CleAyeT
NpHUIaBaTh 3HAYEHUS, KOTOPbIE UM INpHUAaBaj Obl CIELHAJIMCT B JAHHOW 00JacTH B
CBETE pPACKPBITUS U KOHTeKcTa. OOHAKO NMPH HCIOJB30BAHUH B OMHCAHUM, €CJIH HE
yKa3aHO WHOE, CIeAYyIOIHe TEPMHUHBI UMEIOT YKa3aHHOE 3HA4YeHHe, U COOJI0IarTCs
CIeYIOLIHe COTJIalleHHUs.

B ompeneneHHBIX HUXKE TPyNIax, pagukaiax uind pparMeHTax KOJHYECTBO
aTOMOB YTJIepOJia YaCTO yKa3aHo nepen rpynmnoi, Hanpumep, C.s-aJKuiI 0O3Ha4aeT
AJKUJBHYIO TPYNNY UM paaukal, umerouuii ot 1 1o 6 atromos yraepona. Kak
npaBuiio, B Takux rpynnax, kak HO, H;N, (0)S, (0),S, NC (uuano), HOOC, F;C unu
T.I., CIIEL[UAJIUCT B JAHHOW 00JIACTH TEXHUKH MOJKET YBUIETh TOUKY (TOUYKH)
NPUCOCUHEHUS PaAUKalia K MOJIEKYyJie O CBOOOAHBIM BAaJICHTHOCTSIM CaMOM TIPYTMIIbL.
Jlnst 00BeIUHEHHBIX TPYII, COCTOSMUX U3 IBYX U OOJNBLIEr0 KOJHYECTBA MOATPYIII,
NOCJEeHsS Ha3BaHHAS MOATPYIINA NPEACTaBIAET COOON TOUKY NPUCOEANHEHUS

panukana, HapuMep, 3aMecTuTeNb «apui-Ci.3-ajJKui» O3Ha4aeT apuiIbHYIO Tpynmy,
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KoTopas cBsizaHa ¢ C).3-alKUIbHON IPyNIoN, MOCIEeAHsAS U3 KOTOPBIX CBsi3aHA C SIAPOM
UJIA C TPYIIOH, K KOTOPOU NPUCOEIUHEH 3aMECTUTENb.

B cnyuae, ecaum coequHEHHE B COOTBETCTBUU C HACTOAIIUM H300peTEHHEM
NpeACTaBIeHO B (OpMe XMMUYECKOr0o Ha3BaHUS U B BUIe (GOPMYJIBL, B Ciiydae JH0OOT0
pPacXOXJIEHHsI NPEUMYIIeCTBEHHYI0 CuUIy uMeeT (opmyrna. 3Be3gouka MOXET OBITh
UCIOJIb30BaHa B noAdopMynax ajist 0003HAUYEHHS CBSI3H, KOTOpPAasi CBSA3aHA C OCHOBHOM
MOJIEKYJION, KaK ONpPEeaesIeHO.

Hywmepanust aTOMOB 3aMeCTHTEINsI HAUMHAETCS C aToMa, OJKalmero K ssApy UIu
rpynmne, kK KOTOpO NPUCOEJUHEH 3aMEeCTUTENIb.

Hanpumep, tepmuH «3-kKapOOKCHIPONHUIbHAS TpPyNIa» MpeAcTaBisieT coOoi

CIEAVIOIIUI 3aMECTUTEb:

1 3

OH
*/\2/\”/

O

rae kapOOKCH-rpynmna NpuCOeIHHEHAa K TPEThEMY aTOMY yriepoaa MpPOMUIbHON
rpynnel. Tepmunbl  «l-MeTunnponunpHas»,  «2,2-TUMETUINPONUIIBHAA»  WUIHU

CUUKJIONMPONMUIMETHIbHAS» IPYyNIa MPEACTABIAIOT COOOH CleaAYyIOLINe TPYIIbI:

CH

3 12 c3:H3 *
*)1\2/2'*3 K <

H,C CH,

3Be31049Ka MOXKET OBITh UCMOJBb30BaHA B oa(opMysax aisi 0003HaAYEHHUs CBSI3H,
KOTOpasi CBsi3aHa C OCHOBHOM MOJIEKYJIOH, KaK ONpeaesIeHO.

Tepmun «Ci.p-ankuiy, rae n npeacrapisier coboil 1eoe Yucio, BHIOpaHHOE U3
2, 3,4, 5 unu 6, IpeANOYTUTENBHO 4 wiH 6, TUOO OTHENbHO, TUOO B COUYETAHUU C
APYTUM paguKajlOM O3HaudaeT alMKJINYEeCKUH, HAChIUICHHbIN, Pa3BETBJICHHBIN UJIN
JUHENHBIN yrieBoaopoAHbIN paaukan ¢ oT 1 1o n atromoB C. Hanpumep TepMuH
C.s-ankun BrirouaeT B ceds pagukansl H3;C-, H;C-CH;-, H;C-CH,-CH;-,
H;C-CH(CH3)-, H;C-CH,-CH,-CH;-, H;C-CH,-CH(CH3)-, H;C-CH(CHj3)-CH;-,
H;C-C(CHj3),-, H;C-CH,-CH,-CH,-CH;-, H3C-CH,-CH,-CH(CH3)-,
H;C-CH,-CH(CH3)-CH;-, H;C-CH(CHj3)-CH,-CH,-, H;C-CH,-C(CH3);-,
H;C-C(CHj3),-CH,-, H;C-CH(CH3)-CH(CHj3)- u H;C-CH,-CH(CH,CH3)-.
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TepmuH «pTop», 10OABIEHHBIN K TPYIIE «AJKHIDY, KATKUJICHY» UIH
CIUKJIOATKUI» (HACHIIIEHHONW MJIM HEHACHILIEHHON), 03HAa4aeT TaKyl rpyIIy ajkuia
UJIU LUKJIOAJKUIa, B KOTOPOH OJMH UJIM HECKOJBKO aTOMOB BOJOPOAA 3aMEHEHBI
atomoM (ropa. [Ipumeps! BkItOUarOT B cebsi, HO He orpanuuuBatotcs. H,FC-, HF,C- u
F5;C-.

TepmuH «Cs_,-IUKIOANKUIIY, TAE N MPEACTaBJsAeT COOOM 1eI0e YUCIO OT 4 0 n,
OTZIEJIbHO WJIM B COUYETAHUH C APYTUM paguKaioM, 0003Ha4YaeT LUKJIHYECKUH,
HACBILEHHBIN, HEPA3BETBJIEHHbIN YIJI€BOAOPOAHBIN paAuKal ¢ 3 - n aTOMaMHU
yriepona. Hanmpumep, Tepmun C;.6-IIUKIOANKII BKIIOYAET B C€0s IUKIIOMPOTIHUII,
HUKJIOOYTHII, [UKJIONMEHTHI U LIUKJIOTEKCHII.

TepmuH ranoreH oObIMHO O3HAa4aeT GTOP, XJIOpP, OPOM U HOX.

TepmuH «peHUI» OTHOCHUTCS K pagUKaTy CIeAYIOUero KOJIbla

O

TepmuH «THO(EHMIT» OTHOCUTCS K paguKaly CIEAyIOIIEro Kojabla
«

Tepmun «6eH30THOQEHUIT» OTHOCUTCS K paguKaiy CIeIyHLero Kojabua

)

Tepmun «6eH30(ypaHUI» OTHOCUTCS K PafUKAy CIEAYIOIIEro KOJbla

)

TepMI/IH «TETPA3OJIHUI» OTHOCUTCHA K paguKaly CICAYIOIEro Kojbla
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TepMUH «ITHOKCONUTHAPOMUPUMHUANHKAPOOKCAMHA» OTHOCUTCS K paguKaly

CIEAYIOLIero sapa

10

15

o)

PN

=

N N

N (0]

Tepmun «C-MmopoNHHUI» OTHOCUTCS K PaAUKaIy CIEAYIOIIEro KOibla

L

Tepmun «C-uMHUAA30IUT» OTHOCUTCA K paJuKaly CIEAYIOLIero Kojibla

Tepmun «C-nupasonun» OTHOCUTCS K paAuKaly CIeAyILEero Kojabla

-~ N
i

TepmuH «N-MOPQONHHUIY OTHOCHTCS K PagUKaJIy CIEAYIOLIEro KOibla

TepmuH «N-UMHUIa301UI» OTHOCUTCS K pajguKalny CleAyollero Kojapla

N\

TepmuH «N-nupa3onuia» OTHOCUTCS K pajuKaly CIeIyILIero Kojibla
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Hcnonb3yemblii B HACTOSALIEH 3asBKE TEPMUH «3aMELIEHHBIM» O3HA4aeT, 4TO
A000H ONMH MJIM HECKOJIbKO aTOMOB BOJOpPOAAa B OOO3HAYEHHOM aTOMeE 3aMeLIeHbI
aTOMOM, BBIOPaHHBIM U3 YKa3aHHOH TpyNmbl, NPU YCIOBHH, YTO HOPMaJbHas
BAJIEHTHOCTh OOO3HAYEHHOI'O aTOMa He MPEeBBIIIEHA, M YTO 3aMEI[eHHe NPUBOIUT K
CTa0UJIBHOMY COEIMHEHHIO.

Ecnmu kOHKpeTHO He YyKa3aHO, TO B ONHCAHUM M mpuiaraeMon Gopmyie
uzo0pereHus, TpPUBEACHHAs XHUMHUYecKas (opMyjia HMJIM Ha3BaHUE JIOJIKHBI
OXBAThIBATb TAYyTOMEPbI M BCE CTEPEO-, ONTHYECKHE H TEOMETPUYECKHE H30MEepHl
(Hampumep, SHAHTHOMEPBHI, Auactepeomepsl, E/Z-u3oMepsl U T.4.) U UX paleMaThl, a
TaK)K€ HUX CMECH B pAa3JUYHBIX MPOMOPUHSIX OTHAEJbHBIX HAHTHOMEPOB, CMECH
IUaCTEPEOMEPOB MJIM CMECH JIOOBIX U3 BhIIIEYKa3aHHBIX (OpM, rae Takue u3oMepsl U
SHAHTUOMEpPBI CYIIECTBYIOT, a TakXke COJH, BKIO4Yasd HX (PapMaLeBTHUECKH
npuUeMJIeMble COJM M WX COJbBATBHL, TakhWe KaK, HampuMep, THUAPAThI, BKIOYAs
COJIbBAThI CBOOOHBIX COCNMHEHHI UJIU COJIbBATHI COJITM COCIMHEHHUSI.

Kak mpaBuio, MpakTUYECKH YHCTBIE CTEPEOU30OMEpPBl MOTYT OBITh IMOJY4YEHBI B
COOTBETCTBHHU C MPUHLUHUNAMH CHHTE3a, M3BECTHBIMHU CIIEIHAJINUCTY B JaHHOW 00xacTH,
HalpuMep, pas3lieieHueM COOTBETCTBYIOIIMX CMECEH, HCIONb3ys CTEPEOXUMHYECKHU
YUCTBIE UCXOIHbIE BELIECTBA U/MIJIM MYyTE€M CTEPEOCENeKTUBHOrO cuHTe3a. M3 ypoBHs
TEXHUKH H3BECTHO, KaK IMOJYYHUTb ONTHUYECKU aKTHUBHBbIE (OPMBI, HApUMEDP, MYyTEM
pasnmeneHus paneMudeckux GOpM MM IMyTeM CHHTe3a, HampuMmep, HUCXOAs W3
ONTHYECKH AKTHUBHBIX MCXOJHBIX BEIIECTB H/HUIU C HCIOJb30BAHMEM XHPAJIbHbIX
peareHToB

DHAHTHOMEPHO YHCTBIE COCIMHEHHS B COOTBETCTBHM C  HACTOSILIUM
u300peTeHneM UM TMPOMEXKYTOYHBbIE COEAMHEHHS MOTYT OBITh  TMOJYyYEeHBI
NOCPEACTBOM ACHMMETPUYHOIO CHHTE3a, HAaNpuMep, MNyTeM TOJYYEeHHs U
NOCJEAYIOMEro pa3esieHuss COOTBETCTBYIOIINX IUACTEPEOMEPHBIX COEOUHEHUN HWIU
NPOMEXYTOUYHBIX COCNMHEHUH, KOTOpble MOTryT OBITh pa3AeleHbl HM3BECTHBIMHU
criocobamu (Hampumep, XxpomaTtorpapudecKuM pas3fesieHueM UM KpUCTaJUTU3aluei)
U/WJIM Iy TE€M UCIIOJIb30BAHMS XUPAJIBHBIX PEAreHTOB, TAKUX KaK XHUpPaJbHbIE HCXOIHbIE
BEIECTBA, XUPAJbHBIE KATAJIU3ATOPHI UIIN XUPAITbHbBIE BCIIOMOTATEIbHBIE BELIECTBA.

Kpome Toro, cmeuwmamucty B [daHHOH 0OJIaCTH H3BECTHO, KakK IOJyYHUTH
SHAHTUOMEPHO YHCTBIE€ COEIMHEHHS M3 COOTBETCTBYIOIIUX pPALEMUYECKUX CMeceil,

Harpumep, NOyTeM  XpOMaTorpauueckoro  pasfeleHuss  COOTBETCTBYIOIIUX
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paleMHUYecKux cMecell Ha XHUPaJbHBIX HEMOABMXKHBIX (pa3ax; WIIM MyTEeM pas3aeleHHs
paneMHu4Yeckol CMeCH C HCIOJB30BAHUEM IMOAXOISALIEr0 pas3AeNsioIlero areHTa,
HampuMmep, MOCPEACTBOM OOpa3oBaHHS AUACTEPEOMEPHOH COJU pPALEMUYECKOTO
COEAMHEHUs C ONTHYECKU aKTUBHBIMU KHUCJIOTAMHU WJIM OCHOBAHUSIMH, MOCIEAYIOIIUM
pasneneHueM cojiell U BBICBOOOKIEHHEM JKEJIaeMOTO COeIMHEHHUS U3 COJIM; WU IyTeM
IepPUBATU3ALMU  COOTBETCTBYIOLIUX  PALEMHUYECKUX  COCOMHEHHH  ONTHYECKH
AKTUBHBIMH  XUPAJbHBIMU BCIIOMOTATEJIbHBIMH pEareHTaMu C MOCIEOYIOIINM
paszieNeHueM OUACTEPEOMEpPOB U yAAJEHHEM XUPAJbHON BCIIOMOTAaTENbHON TPYIIIBI,
WIM  TyTeM  KUHETHYECKOro  pa3lejieHuss  pamemMara  (Hampumep, MyTeM
(bepMEHTATHBHOTO  pAa3[eJICHUs), HSHAHTHOCEJIEKTHBHOW  KpHCTaIJIuU3auuedl  u3
KOHTJIOMepaTa YHAHTUOMOP(QHBIX KPUCTAJUIOB B MOAXOASILINX YCIOBUSIX, UJIH MYTEM
(ppakuMOHHON) KPUCTAUIM3ALNUN M3 MOAXOMSIIEr0 pPacCTBOPHUTENS B NPHUCYTCTBUHU
ONTHUYECKU aKTHBHOTO XHPAJIBHOTO BCIIOMOTATEIbHOTO BEIIECTBA.

®pasza «papManeBTHYECKH MPUEMIIEMbII» HCIIOJb30BaHA B HACTOSIIEH 3asBKe
1t 0003HAaUeHUsI T€X COCNMHEHWI, MaTepHaIoB, KOMIO3UIUNA W/UIN TO3UPOBAHHBIX
dopm, KOTOpBIE, B paMKax 3ApaBOro MEAHLHWHCKOTO 3aKJIIYEHUS, MOIXONAT MJIs
UCIIONb30BAHUA B KOHTAKT€ C TKaHSAMH JIIOAeH W JKUBOTHBIX 0€3 upe3MepHOH
TOKCUYHOCTH, pa3gpa’k€HHs, aUIepru4ecKoll peakiuu WIM APYTuX npodieM wiIH
OCJIO’)KHEHUH M COU3MEPHUMBI C Pa3yMHBIM COOTHOLIEHUEM IMOJIb3a/PUCK.

Hcnonb3yemelil B HacTosiIell 3asiBKe TePMHH «(apManeBTUYECKH MpUeMIIeMast
COJIb» OTHOCHUTCSI K TNPOU3BOAHBIM ONHMCAHHBIX COEIMHEHUH, B KOTOPBIX HCXOMHOE
coeauHeHue o0pa3yeT CoJib WU KOMIUIEKC ¢ KUCJIOTONW MJIM OCHOBAaHHUEM.

[Mpumepsr kuciOT, 0Opa3ywmuX QapMalEeBTUUYECKH MPHEMIEMYK COJb C
UCXOAHBIM COEIMHEHHEM, COJEp)KaIlMM OCHOBHYK TpPYIMNy, BKJIYAOT B cebs
MUHEpPaJIbHbIE HJIH OPTAHUYECKHUE KHCJIOThI, TaKHE KaK OeH30JICYJb(POHOBAS KUCIOTA,
OeH30iiHast KHUCIIOTa, JUMOHHAasl KHCJOTAa, 3TaHCyJib(oHOBas kuciora, (pymaponas
KHCJIOTa, TEHTU3MHOBAsI KUCJIOTa, OPOMHCTOBOAOPOAHAS KHCJIOTA, COJITHAs KHCIOTA,
MaJIEeMHOBAsI KUCJIOTA, sI0J0OYHAsA KUCIIOTA, MaJOHOBAsI KMCJIOTAa, MUHAAIbHASI KHCIIOTA,
MetaHCyb(pOHOBass Kuciora, 4-metTunOeH3oncyinbpoHoBass kuciora, ¢ochopHas
KHCJIOTA, CANMIUJIOBasl KHCJIOTAa, SHTApHAas KHCJIOTAa, CEepHas KHUCIOTa W BUHHAS
KHCJIOTA.

IIpumepsl  KaTHOHOB W  OCHOBaHUM, oOpasyrwmux ¢apManeBTUUIECKH

IPUEMJIEMYIO COJIb C UCXOIHBIM COEIMHEHHEM, CONEpPIKalUM KHUCJIOTHBIH (pparmenr,
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BKII04atoT B cebst Na~, K¥, Ca’”, Mg2+, NH,", L-aprunus, 2,2’ -umMuHOOHCITaHON, L-
JU3HH, N-merun-D-rinrokaMuH U TPpUC(TUAPOCKUMETHI )-aMUHOMETAH.
dapmManeBTHYECKH NPUEMJIEMbIe COJIM B COOTBETCTBUHU C HACTOSILIUM H300peTeHHEM
MO>XHO CUHTE3UPOBATh U3 UCXOAHOTO COEAUHEHHS, KOTOPOE COAEPKUT OCHOBHOW MU
KHCJIOTHBIN (parMeHT, OOBIMHBIMM XMMHYECKUMH crocobamu. Kak mpaBuio, takue
COJM MOTYT OBITh TMOJIy4eHbl B3aUMOJEHCTBHEM CBOOOAHBIX KHUCJIOTHBIX WJIU
OCHOBHBIX (OPM 3THX COEIMHEHHUH C JOCTATOYHBIM KOJHUYECTBOM TMOIAXOISIIETO
OCHOBAHHWs WJM KHCJOTbI B BOJE WJIM B OpPTaHUYECKOM pa3daBuTene, TaKOM Kak
npocTou 3pup, 3TUNANETAT, STAHOJ, U3OMPOTIAHON UK ALETOHUTPUII, UJIH UX CMECH.

Conm npyrux KHUCJIOT, KpPOMe TMPUBEICHHBIX BbINIE, KOTOpPbIe, HAaNpPUMED,
MPUMEHUMBI JJIs1 OYUCTKHU UJIU BBIIEJIECHHUSI COETUHEHUN B COOTBETCTBUU C HACTOSIIUM
uzobpereHuemM (Hampumep, TPpUPTOpALETATHBIX COJIEH), TaK¥kKe SBISIOTCS YacCThIO
HACTOSIIIEro N300peTeHus .

buonornyeckune aHaJIu3bl

Ananus A: agaaus TRPAI

AKTHUBHOCTb COEIUHEHUN B COOTBETCTBUH C U300PETEHNEM MOXKHO
MPOJEMOHCTPUPOBATH C MOMOUIBIO Cleaytoiero ananusa kjierok TRPA1 in vitro:

Meron:

Jluauro xneroxk HEK293 yenoBeka, CBEPXAKCHIPECCUPYIOLIMX HMOHHBIN KaHa
TRPA1 uyenoseka (Perkin Elmer, Ne mpoaykra AX-004-PCL), ucnons3oBanu B
Ka4yeCTBe TECT-CUCTeMbl JUis omnpeneneHus S(PQPEeKTUBHOCTH U JEHCTBEHHOCTH
COEIUHEHUsI. AKTHBHOCTb COEIWHEHUW OMNpEeNeNsiM NyTeM HW3MEPEHHs BIIUSHUS
COEMHEHUN Ha BHYTPHKJETOYHYIO KOHIEHTPALUIO KaJblLHsl, HWHIYLHPOBAHHYIO
arorusMoM AITC (amnmunusornonuanat) B cucreMe FLIPRtetra (Molecular Devices).

KnerouHas kyapTypa:

KneTku monydanu B BUi€ 3aMOPOKEHHBIX KJIETOK B KPUONPOOUPKAX U XPAHHIIH
10 ucmojb3oBanus npu -150°C.

Knerku BbIpamuBanu B KyJabTypanbHoi cpene (cpena MEM/EBSS ¢ 10% FCS u
0,4 mr/mn remetunuHa). BasxkHo, 4To0bl MIOTHOCTH HEe mpeBbimana 90% causaus. s
nepeceBa KIJIETKH OTCOeAMHsIM OT KoyuO Versene. 3a AeHb 10 aHalu3a KIETKH
OTHeNsUTH, AOBaXKIbl mpombiBaiu cpenoit (cpema MEM/EBSS ¢ 10% FCS) u 20000
KJIeTOK B 20 MKJI/JTYHKY BBICEBAJU B OMOMOKpPBITBIE MONU-D-nu3uHom 384-n1yHOuUHBIE

IUTaHIeThl (4epHble, C MpO3pauyHbIM AHOM, KaT. 356697) or Corning. Ilnanmers
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uHKyOupoBanu B TeueHue 24 yacos npu 37°C/5% CO, nmepen UCMOIb30BAaHUEM B
aHaju3e.

TlonyyeHue coeNUHEHUS

Tectupyemeie coenunenus pactsopsanu B 100 % JIMCO B konuentpanuu 10 MM
u Ha mepBoil craaum pasbasisum B JJMCO npo koHumenTpauuu 5 MM, mocie 4ero
CIeNOBANM CTanWHU mocyenoBarenbHoro passenenus B 100% JAMCO. Kosdpdpunuent
pazbaBlieHUsT ¥ KOJHMYECTBO CTaauii pa3OaBlieHUs MOTYT BapbUpPOBATHCA B
3aBHCUMOCTH OT moTpedHocTel. OOBIMHO rOTOBHJIN 8 PAa3JIMYHBIX KOHLEHTpALUHH MpHU

pasBeneHuu 1:5, panbHedmue mnpoMexkyTouHble passenenus (1:20) BemecTB

npoeonunau ¢ Oydpepom HBSS/HEPES (1xHEPES, kar. 14065 or Gibco, 20 MM
HEPES, kar. 83264 ot SIGMA, 0,1% BSA xat.11926 ot Invitrogen, pH 7,4.

Awnanus FLIPR:

B nenp aHanm3a KJIeTKH MPOMBIBAJIH 3 pa3a C MOMOIILI0 Oydepa nisi aHanu3a,
nocJje MPOMBIBKH B JIyHKax octaBanoch 20 mkia Oydepa. K knerkam nobasnsim 10 Mk
3arpysouHoro Oydepa u3z mHabopa Cad (kar. R8191 MolecularDevices) B
HBSS/HEPES, u nnanmeTs HHKyOUPOBAIM NOA KPBIMKOH B TedeHue 120 MUHYT npH
37 °C/5% CO;,. B nynku octopoxkHo noOasisutu 10 MKJI COeIMHEHUS UM KOHTPOJIeH B
Ooypepe HBSS/HEPES/5% JIMCO u3 nnasieTa s IpOMEKXYTOUYHOI O Pa3BeIeHHUS.
JIroMuHecueHU NI (YKa3bIBAIOIIYIO HA MPUTOK UJIM BHICBOOOKIEHUE KAJIbIIUs )
cuuteiBasnu Ha yctpoiictee FLIPRtetra B Tedenue 10 MUHYT 1J1s1 MOHUTOpPUHTA
5 exToB, BRI3BIBAEMBIX COEUHEHUEM (Hampumep, aroun3ma). HakoHern, B JyHKH
nobasnsin 10 mkn aronucta AITC 50 mxkM, pacTBopeHHOro B Oydepe
HBSS/HEPES/0,05% JAMCO (xoHeuHas koHueHTpauus 10 MkM), ¢ mocienyomnm
JNOMOJIHUTENbHBIM cuuThiBaHuEeM Ha ycTpoiictBe FLIPRtetra B reuenue 10 MunyT.
IMnomanes nox kpusoii curnana (AUC) nmocne nodasnenust AITC ucnonb3oBanu ais
pacueroB [C50/% uHrnOupoBaHus.

O1leHKa JaHHBIX U PACYET:

Kaxxaplli MHUKPOTUTPALIMOHHBIM IJIAHIIET JJis AHAlu3a CONEepiKald JYHKH C
KOHTPOJbHBIMU JieKapcTBeHHbIMU oOcHOBamu (1% JIMCO) BMecTO coenuHEHHs B
kKadecTBe KOHTposst anst uaayuupoBanHoil AITC momuuecuennuu (100 % CTL;
BBICOKHE KOHTPOJIN) U JIVHKH C KOHTPOJIbHBIMH JIEKapCTBEHHbIMU ocHOBamu 0e3 AITC
B KadecTBE KOHTPOJs Hecneuuduuecknx uimMeHeHudl momubecuernuuu (0 %CTL;

HU3KUH KOHTPOJIb).
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AHanu3 DaHHBIX OBLJ BBIMOJHEH MyTEM pacyeTa IJIOINAaAu MOJ KPUBOH CHUrHala
OTHENbHBIX JYHOK. Ha OCHOBE 3THX 3HAYEHWI BBIYUCISIN MPOLEHTHOE 3HAUEHUE IJIs
U3MEpPEeHHUS KOHI[EHTpaLuu KaXXJ0ro BEIECTBA (AUC(obpaszen) -
AUC(uu3kwuii))*100/(AUC(BbICOKHIT) - AUC(HU3KHI) c HCTIOJIb30BAHUEM
nporpammuoro obecneuenuss Megal.ab (coGctBennoit paspaborku). 3uavenust ICS50
paccuMThIBalIM U3 % KOHTPOJIBHBIX 3HAYEHHH C MCIOJb30BAHUEM IPOTPAMMHOIO
Megal.ab. Pacuer: [y=(a-d)/(1+(x/c)"b)+d], a = Huzkoe 3HauyeHue, d = BBICOKOE
3HadeHue; X = KoHI M; ¢=IC50 M; b = Bo3BbIlieHHE; y = % KOHTPOJIb.

Tabnuna 1: buonornyeckue naHHbIE OJiI COETUHEHUN B COOTBETCTBUU C

n3o0peTeHuem, NoJy4eHHble B AHamu3e A

ITpumep hTRPA1 ICsg

[EM]
1 40
2 18
3 18
4 34
5 26
6 42
7 56
8 59
9 72
10 92
11 105
12 110
13 124
14 156
15 198
16 160
17 213
18 33
19 62
20 64
21 258
22 23
23 39
24 39
25 43
26 100
27 140
28 186
29 229
30 44
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31 68
32 92
33 116
34 297
35 33

Tabnuua 2: buonoruueckue qaHHbIE AJIs1 COEAMHEHHUH MPENIeCTBYOIEro

ypoBHs TexHuku (mpumepsl 28 u 29 8 WO 2017/060488), nonyueHHbie B AHanu3e A.

ITpumep B hTRPA1 ICsg
WO02017/060488 [HM]
28 366
29 1120

Tabnuna 3: buosornueckue naHHbIE NI COEAUHEHUN MPEAIECTBYIOErO
ypoBHs Texauku (mpumep 31 B L. Schenkel, # coagm., J. Med. Chem. 2016, 59,
2794-2809), nonyuenHble B AHanu3e A.

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

O1leHKa MUKPOCOMAaJbHOIO KJIUPEHCA

Ananus B: MukpocoMaJbHbIH KJIUPEHC!

MeTaOoIn4ecKy AeTrpajaliio TECTHPYEMOro COEAWHEHUs] aHAJU3UPYIOT HpH
37°C ¢ oObenMHEHHBIMU MHUKpOCOMaMH mnedeHn. KoHeuHblii MHKYyOAlMOHHBII 00BeM
100 mMkn Ha momeHT Bpemenu conepxkut Oypep TRIS ¢ pH 7,6 mpu KT (0,1 M),
xjgopua Maraus (5 MMm), MHUKpocoMmaibHbI Oenok (1 Mr/mi) u TecTupyemoe
COE€IMHEHNE B KOHEYHOUN KOHIIEHTpAaLuu 1 MKM.

ITocne xkopoTkoro mepuwona mpenBapuTeNnbHONW WHKyOauuu npu 37°C peakuuu
UHULUUPYIOT myTeM pA00aBleHUsT BOCCTAHOBJEHHOW (OpMbl OeTa-HUKOTHHAMHUL
anenuHaunykineotundocpara (NADPH, 1 MM) M 3akaHUYMBAKOT NyTeM IMepeHOca
aJUKBOTHl B PACTBOPHUTENb 4epe3 pa3nuuHble MOMeHTHl BpemeHu (0, 5, 15, 30, 60
muH). Kpome Ttoro, He3aBucumyro ot NADPH pgerpamanuio OTClIeXHBAIOT B
uHkyOamnusx ©6e3 NADPH, 3aBepumieHHbIX B MOCHeAHHH MOMEHT BpeMmeHu. [%]
OCTaBIIEeCs HCIBITYEMOE COEIMHEHHE Iocje HHKyOanumu HezaBucumo oT NADPH
oTpaskaeTcsi mapamMeTpoM C(KOHTpOJbHOH) (MeTabonndeckol  CTaOMIBHOCTH).

IToramenHble HHKYOaLMH ocaxaarT HeHTpudyruposanuem (10000 g, 5 mun).
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ANUKBOTY cymnepHaTaHTa aHaIu3upyoT ¢ nomoinbio XKX-MC/MC Ha konu4uecTBO
ucxonuoro coenunenusi. Ilepuwon mnonyseiBeneHus (t1/2 INVITRO) onpepenstor
HAaKJIOHOM IMOJyJIOrapupMUYECKoro rpaduka 3aBUCHUMOCTH KOHLIEHTPALMH OT

BPEMEHH.

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

CL_INTRINSIC [mka/mun/mr 6enka] = (Ln 2 / (mepuoa moayBbIBeAeHUs [ MHH |
* comepxkanue Oenka [mr/mi])) * 1000

CL_INTRINSIC INVIVO [ma/mun/kr] = (CL_INTRINSIC [mkn/mun/mr Oenkal]
x MPPGL [wmr Genka/r meyenu| x nedyeHoYHbIN GakTop [r/kr maccsl Tenal) / 1000

Qh [%] = CL [ma/mun/kr] / ne4eHOYHBIH KPOBOTOK [MJI/MUH/KT])

IemaTouemtonsipHOCTD, YeaoBek: 120x10e6 kyieTok/T meuyeHn

dakTop meyeHu, 4eJoBeK: 25,7 T/Kr Macchl Teaa

KpoBoTok, yenoBex: 21 mMi/(MHH X KT)

Tabnuua 4: buojiornyeckue qaHHbIE OJII COEAUHEHUN B COOTBETCTBUHU C

n300peTeHneM Nojy4deHHble B aHahu3e B

ITpumep LM 4yenoseka
[%0Qh]
1 <23
2 <23
3 26
4 <23
5 <23
6 <23
7 <23
8 <23
9 <23
10 <23
11 <23
12 <23
13 <23
14 <23
15 <23
16 <23
17 42
18 38
19 <23
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20 <23
21 <23
22 <23
23 <23
24 38
25 55
26 52
27 <23
28 <23
29 53
30 28
31 <23
32 52
33 57
34 43
35 <23

Tabnuna S: buonornueckune qaHHbIE AJs1 COEAMHEHHI MPENIIECTBYOIIErO

ypoBHs TexHuKH (mpumeps! 28 1 29 B8 W0O2017/060488), monydeHHble B aHanu3e B.

IIpumep B LM uenoseka
WO02017/060488 [%Qh]
28 62
29 <23

Tabnuua 6: buonoruueckue qaHHbIE IJI COEAUHEHUN MPEAIIECTBYIOLIErO
ypoBHs Texuuku (mpumep 31 B L. Schenkel, # coasm., J. Med. Chem. 2016, 59,

2794-2809), monydeHHble B aHanu3e B.

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

O1eHKa KJIWPEHCA FeNaTOLUTOB

Ananus C: KnupeHc renatonmuros

MeTabonn4ecKkyro Aerpagjalid TEeCTUPYEMOrO COEAWHEHHUS aHAIU3UPYIOT B
CYCNMEH3MH TremnaTouuToB. [emaTtouuTsl (KPHOKOHCEPBUPOBAHHBIE) HHKYOUPYIOT B
monudumnuposanHoid mno Jyaebexkko cpenme MWrma (¢ pobaBiaenwmem 3,5 MKT
rmokarona/500 mu, 2,5 mr wmHcyauna/500 mun u 3,75 mr/500 mMi rEAPOKOPTHU30HA),
conepxkamment 5% unu 50% BUAOBON CHIBOPOTKH.

ITocne 30-MuHYTHOW mpenBapuTenpbHONW MHKyOamuu B mHkybatope (37°C, 10%

CO;) 5 Mk pactBopa ucnbityemoro coenuHenus (80 mMxm, u3 2 MM B HCXOZHOM
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pacrBope JIMCO, pasbaBiennom 1:25 co cpenoit) noOGasnsaroT B 395 MKJI CyCHeH3UU
renaTouuToB (MJIOTHOCTH KJIETOK B Auana3zoHe 0,25-5 MIIH. KJI€TOK/MJI B 3aBUCUMOCTH
OT BUJA, OOBIYHO | MIH. KJETOK/MJI, KOHeYHas KOHLEHTpPaLUHus TEeCTUPYEMOro
coenuneHus 1 MxM, koHeuHas koHueHtpauus JMCO 0,05%).

Knerkn wuHKyOHUPYIOT B TeueHHEe IIecTH 4YacoB (MHKyOaTtop, opOUTalIbHBIN
mietikep) u obpasusl (25 mkn) Oepyt uepes 0, 0,5, 1, 2, 4 u 6 yacoB. OOpasusl
NEPEHOCST B ALlETOHUTPHUI U OcaxaarT ueHtpudyruposanuem (5 mun). CynepHaTaHT
NEPEHOCAT B HOBBIM 90-TyHOYHBIH NJAHIIET, BbIMAPUBAIOT B aTMocdepe azora U
pecyCrneHaupyIoT.

CHUKeHUEe UCXOIHOTO COeTUHEHUs aHATU3UPYIOT ¢ momombio BOXX-MC/MC.

CLint paccuutbiBaroT cieayromum odbpazom: CL INTRINSIC = no3a / AUC =
(C0/CD) / (AUD + knact/k) x 1000/60. CO: HayanpHasi KOHIEHTPALHUS MIPU
uHkyOanuu [MKkM], CD: nIoTHOCTh KU3HECMOCOOHBIX KJIeTOK [10e6 kieTok/mi],
AUD: nnomaap noa AaHHBIMU [MKM X 4], KJIaCT: KOHIIEHTPALUS MOCIeAHEN TOUKHU
naHHBIX [MKM], k: HakJIOH KPUBOH JTUHUH PErPECCHH IJIS POAUTENHCKOTO CHUKEHHS
[h-1].

PaccunTaHHBIiI BHYTPEHHHMHM IEYEHOYHBIH  KJIUPEHC [ Vilro  MOXHO
MacmTabupoBaTh 0 BHYTPEHHEro IMEYEHOUHOrO KJIHPEHCAa in Vivo U HUCIOJb30BaTh
111 TPOTHO3MPOBAHUS MEYEHOYHOro kiaupeHnca kposu in vivo (CL) ¢ ucrnonb3zoBanuem
MOJieNIH Te4eH! (MOeb ¢ XOPOIIUM MepeMEeINBAHUEM ).

CL_INTRINSIC INVIVO [ma/mun/kr] = (CL_INTRINSIC [mkn/mun/10e6
KJIETOK | X renaToue/uiosipHOCTD [ 10e6 kIeTok/T nmedeHu]| X ne4eHOUYHbIH GakTop
[r/xr maccer Tena]) / 1000

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

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

IemaTouemtonsipHOCTh, YejaoBek: 120x10e6 kyeTok / r meueHu
ITeuenouHbIil pakTop, HenoBek: 25,7 r/ Kr Macchl Tena

KpoBoTok, yenosex: 21 mi/(MHH X KT)
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Tabnuua 7: Buojiornyeckue JaHHbIE OJII COEAUHEHUN B COOTBETCTBUHU C

n3o00peTeHueM, nonydeHHole B aHanuze C

ITpumep I'emaTouuTs!
yenoBeka [%Qh]
1 <4
2 13
3 27
4 8
5 43
6 15
7 <4
8 6
9 7
10 15
11 <4
12 16
13 <4
14 4
15 14
16 <4
17 49
18 39
19 5
20 15
21 15
22 25
23 15
24 28
25 42
26 21
27 17
28 <4
29 27
30 9
31 4
32 45
33 28
34 44
35 19
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Tabnuua 8: buosornueckue qaHHbIE AJs1 COEAMHEHHI MPENIIEeCTBYOIIErO

ypoBHs TexHuKH (mpumepsl 28 u 29 8 W02017/060488), nonyuennsie B Ananuse C.

IIpumep B I'emaTouuTel
W02017/060488 | uenoseka [%Qh]
28 49
29 22

Tabnuua 9: buonorundeckue qaHHbIe IJIs COETUHEHUH MPEAIEeCTBYOLIErO
ypoBHs TexHuku (mpumep 31 B L. Schenkel, # coaem., J. Med. Chem. 2016, 59,
2794-2809), nonyuyenHbie B AHanu3e C.

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

O1leHKa IPOHUIIAEMOCTH

Knerku Caco-2 (1 - 2 x 105 kerox/] ¢M” miomanu) BEICEBAIOT HA
¢unpTpyromue BctaBku (monukapOonaraeie win [I19T-dpunbrper Costar Transwell,
pasmep nop 0,4 Mxm) u KynbTuBupyroT (DMEM) B Teuenune 10 - 25 nHei.

CoenuHeHHs pacTBOPSIIOT B COOTBETCTBYIOLIEM pacTBOpUTENE (Hampumep,
JAMCO, 1 - 20 MM maTouHBIE pacTBOPBI). MaTOUYHBIE pacCTBOPHI pa3daBisoT Oydepom
HTP-4 (128,13 MM NaCl, 5,36 mM KCI, 1 MM MgSOQOy, 1,8 MM CaCl,, 4,17 MM
NaHCOs3, 1,19 MM Na,HPO,4 x 7H20, 0,41 MM NaH,PO4xH,0, 15 MM HEPES, 20
MM raroko3sl, 0,25% BSA, pH 7,2) ans npuroToBieHUs] TPAHCIOPTHBIX PACTBOPOB
(0,1 - 300 MmxM coenunenusi, konednbiii JIMCO <= 0,5%). TpaHCHOpPTHBIN pacTBOP
(TL) HaHOCST HAa ANUKAJIBHYIO HJIU 0a301aTePabHYI0 TOHOPCKYIO CTOPOHY JJIs
u3MepeHus npoHunaeMoctu A-B unu B-A (3 noBTopeHus GuiabTpa) COOTBETCTBEHHO.
OO6pa3upl oTOMPAOT B HAYaJie U B KOHLIE 9KCIIEPUMEHTA Y IOHOPA U Yepe3 pa3InuyHbIe
NPOMEXYTKH BPEMEHH 10 2 4acCOB, a TAKKE Y MOJy4YaTeNs I H3MePEeHHs
KoHIeHTpauuu ¢ nomoupo BOXKX-MC/MC unu CUUHTHIUISILHOHHOTO CYETA.
OtoOpanHubie mis oOpasna oObeMbl MOJTyYaTeNIs] 3AMEHSIOT CBEKUM PacTBOPOM
NOJTy4YaTes.

OuneHkKa CBA3BIBAHUA C OeJKaMU IJIa3Mbl

JaHHBIN MeTOn paBHOBecHOro auaiusa (PJl) ucnonb3yroTr nis onpeneneHus
npUOIU3UTENBHOTO PPaKLMOHHOTO CBSI3BIBAHUSI I11 VilFO TECTUPYEMBIX COCIUHEHUN C

Oenxamu mua3mel. Mcnonb3yior auanusubie sueiiku Dianorm Teflon (Muxpo 0,2).
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Kasxnas kjieTka COCTOUT U3 JOHOPCKON M aKLIENTOPHON KaMep, pa3AeIeHHbIX
yJIBTPATOHKOH MOJIYNIPOHUI[AEMOII MEMOPaHOH C MOPOrOM MOJIEKYJISIPHON Macchl 5
k/la. MaTouHbI€ paCTBOPBI IJIs1 KAXKAOTO TECTUPYEMOTO coennHeHus rorossat B JIMCO
¢ KoHueHTpanue 1 MM u pa30aBasIOT 1O KOHEUHOH KOoHIeHTpauun 1,0 MxM.
ITocnenyromue quanu3Hble PACTBOPHI FTOTOBAT U3 O0BEJUHEHHON IJIa3Mbl YeJIOBEKa
unu Kpbickl (¢ NaEDTA) oT 1OHOPOB MY3KCKOTO U JKEHCKOTO moJjia. AJTUKBOTHI 10 200
MK quanusHoro Oydepa (100 MM docdara kanus, pH 7,4) pacupenensitoT B
OydepHyro kaMepy. ANUKBOTHI 10 200 MKJI THAJIM3HOTO PACTBOPA TECTHPYEMOTO
COEIMHEHUs PACIPENesIFOT B KaMephl sl iia3Mbl. MHKyOanuio mpoBOAST B TEUEHUE
2 yacos npu BpawmeHuu npu 37°C.

B koHIe mepuona Auanu3a IHAIU3aT MEPEHOCAT B PEAKIIMOHHBIE MTPOOUPKHU.
IMpoSupku nns 6ydepuoit ppakuu conepsxkat 0,2 ma ACN/Bona (80/20). ATUKBOTHI
1o 25 MKJI Auaiu3aTa IMJIa3Mbl IEPEHOCST B IIAHIIETH C IITyOOKUMU JTYHKaAMH U
cmemmuBaroT ¢ 25 mxa ACN/Boga (80/20), 25 mkxa 6ydepa, 25 Mk karuOpOBOYHOTO
pacTBOpa U 25 MKJ pacTBOpa BHYTpeHHero cranaapra. [lpeunnuranuio 6enka
ocymecTBst0T nyTeM nodasnenus 200 mxa ACN. AnukBoTsl o 50 Mxa OydepHoro
AWaNn3aTa NePEeHOCAT B IJIAHIIETHI ¢ IITyOOKUMHU JYHKAMH U CMEIIUBAIOT C 25 MKJI
nycTOH mua3mel, 25 MK pacTBopa BHyTpeHHero cranaaprta u 200 mxin ACN. OOpasubl
n3mepsT B cucreMax BOXX-MC/MC u ouenusaror ¢ nomoupio Analyst-Software.
IIpoueHT CBSI3BIBAaHUS PACCUMTHIBAIOT 1O (popmyiie: % CBs3bIBaHUS = (KOHLIEHTPALHS B
masMe — KoHueHTpauus Oydepa/konuenTpauus B miazme 30) X 100.

O1eHKa PACTBOPUMOCTH

HacreimeHnHbIe pacTBOPBI TOTOBST B JIYHOUHBIX IUIaHIIeTax ((popMar 3aBUCUT OT
poboTa) myrem no0aBlieHUs] COOTBETCTBYIOIIEr0 0ObeMa BHIOPAHHOM BOTHOMN Cperbl
(o6braHO B quamnazone 0,25 - 1,5 mMu1) B KAXKAYIO JIYHKY, COMEPIKALIYI0 U3BECTHOE
KOJIMYECTBO TBEPAOr0 JIEKAPCTBEHHOro BemecTBa (00b9HO B nuamna3oH 0,5 - 5,0 mr).
JIyHKH BCTPSIXUBAIOT UJIU MEPEMEIIUBAIOT B TEUCHUE 3aJaHHOTO MEPUOAA BPEMEHH
(oObIyHO B guama3oHe OT 2 10 24 4acoB), a 3aTeM QHIBTPYIOT C UCIOJB30BAHHEM
cooTBeTCTBYIOIUX QuiapTpyromux MmemOpan (obrerano ¢unsrpoB PTFE ¢ pasmepom
nop 0,45 mxm). AGcopOunto punbTpoM U30eraroT, yaansis NepBble HECKOJIBKO Kaleb
¢unprpara. KonnuecTBo pacTBOPEHHOTrO JIEKAPCTBEHHOTO BELIECTBA ONPEAEIISIOT C
nomowb Y@ cnekrpockonuu. Kpome toro, pH HaceimeHHOro BOGHOrO pacTeopa

U3MEPAIOT C MTOMOIIBIO pH-MeTpa CO CTCKJIAHHBIM 3JICKTPOAOM.
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Onenka GapMakOKUHETUYECKUX XAPAKTEPUCTUK V I'PHI3VHOB

Tectupyemoe coeanHeHNe BBOAST MU BHYTPUBEHHO HAKOPMJIEHHBIM KpPbICaM,
a100 mepopasbHO TOJOAHBIM KpbicaM. OOpa31bl KpOBU OE€pPYT B HECKOJIBKO MOMEHTOB
BPEMEHU NOCJI€ HAHECEHUsI TECTUPYEMOI0 COeAUHEHHUS], AHTUKOATYJIUPYIOT U
LHEeHTPUPYTUPYIOT.

KoHIeHTpauo aHaJINTOB - BBEJJEHHOTO COEAUHEHUs U/UIu MeTabOoJHUTOB -
KOJIMYECTBEHHO OMpenesitoT B o0pasnax mia3mel. @K mapaMerpsl pacCYUTHIBAIOT C
UCMOoNb30BaHUEM HekoMnapTMeHTHbIX MeTo0B. AUC u Cmax HOpMUPOBaHBI Ha 103y
1 MKMOJIB/KT.

Ouenka MetaboaM3Ma B reNaTOLUMTAX YeJOBEKa in Vitro

Mertabonnueckuit IyTh TECTUPYEMOTO COEUHEHUS UCCIENYIOT c
UCMOJNIb30BAHUEM IEPBUUYHBIX TIeNaTOLUTOB 4YenoBeka B cycneHsuu. Ilocne
BOCCTAHOBJICHUSI TIOCJIE KPUOKOHCEPBALMHM TE€NAaTOLMTHI YeJOBEKa HHKYOHpPYIOT B
monudumnuposanHoit no Jynebekko cpeme Hria, conmepxkameid 5% denoBedecKOU
CBIBOPOTKH W JOMOJHEHHOH 3,5 MKr riarokaroHa/500 mi, 2,5 mr uncyiaura/500 M u
3,75 mr/500 M rugpOKOpPTU30HA.

ITocne 30-mMuHYTHOH mpenBapuTenbHON HWHKyOanuu B HHKyOarope nus
knerounelx KynabTyp (37°C, 10% CO;) pacTBOp TECTHUPYyeMOIro COEAUHEHUs
n00aBIAIOT B CYCHEH3HMIO IeNaTOLUTOB IS MOJYYEeHUs] KOHEYHON IUIOTHOCTU KJIETOK
or 1,0¥10° o 4,0%10° knerox/mn (B 3aBHCUMOCTH OT CKOPOCTH MeTabOJHUYeCKOro
obopora coenuHeHus, HaOMOAaeMONH C MEPBHYHBIMH TENaTOLUTAMU 4YeJOBEeKa),
KOHEYHOM KOHLEHTpauuu TecTupyemoro coeauHeHus 10 MxkM u  KOHe4HOH
koHueHtpauuu JIMCO 0,05%.

Knetkn mHKyOMpPYIOT B TE€UEHHE LIECTH 4YacOB B MHKyOaTtope IJisi KJIETOYHBIX
KYJbTYp Ha TOPU3OHTAJIBHOM LIeHKepe, U 0Opa3ubl YOANSIOT U3 HHKyOamuu depes O,
0,5, 1, 2, 4 unu 6 4acoB, B 3aBUCUMOCTH OT CKOPOCTH MeTabojaudeckoro obopoTa.
OO6pasupl racAT ameTOHHTPHIOM H OCaXJalT HeHTpudyrupoanuem. CynepHaTaHT
nepeHocsaT B 96-NIYHOUYHBIA TNJAHIIET, BBINAPUBAIOT B aTrMocdepe asora u
pecycrneHaupyoT mepen OHMOaHaJIM30M C IMOMOINBI JKUIKOCTHOHW xpomarorpaduu-
MacC-CIEKTPOMETPHH BBICOKOT'O pa3pelleHus s UASHTHU(PHUKAIUU TPEearnoiaraeéMbIxX
MeTaboNHUTOB.

CTpyKTypBl OmpenesneHbl OPUEHTHPOBOYHO HA OCHOBE AAHHBIX NMpeoOpa3oBaHHs

®ypre-MS". MeTaGonuTel MpeACTaBi€Hbl B BUAE TNPOLEHTHOrO COHEPXKAHUS
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UCXOHOTO BeIIeCTBAa MPH HMHKYOAIlMM TeNaTOLUTOB 4YeJIOBEKa C TMOPOTOBBIM
3HaueHuem > 4%.

CIIOCOb JIEYEHHA

Hacrosmee n3o0peTeHne OTHOCUTCS K COeAMHEHUsIM o01mei popmy sl 1,
KOTOpBIE€ MPUMEHUMBI JUIs TPO(GUIAKTUKN U/ WM JleueHus 3a001eBaHus 1/ Uin
COCTOSIHMS, CBSI3aHHOTO ¢ akTUBHOCTBI0O TRPA1 unm monynupyemoro ero, BKiIrouas,
HO HE OTPAaHUYHUBASICh HTUM, JeYeHHe U/Miu npodrinakTuky GuOpo3HbIX 3a00IeBaHUT,
BOCMAJIUTENbHBIX 1 HMMYHOPETYJIATOPHBIX HAPYIIEHUH, PECTUPATOPHBIX HIIH
Ky TOYHO-KHUIIEUHBIX 3a00J€BaHUI WU HEAYTOB, O TaTbMOJOTHIECKUX
3a00I€BaHUN, BOCMIAIUTENBHBIX 3a00JIEBAHUI CYCTABOB U BOCITAIUTEIbHBIX
3a00eBaHUN HOCOTJIOTKH, TJIa3 U KOXKH, a TaKKe OOJIM U HEBPOJIOTHUYECKUX
paccTpOUCTB. YKa3aHHbIe HApYIIeHUsI, 3a00IeBaHUS U HENYTH BKJIKOYAOT B ce0s
KalleJb, UIHOTATUYECKHH JerouHblil Gubpo3, Npyrue JerouyHble HHTEPCTUILHATbHbIE
3aboneBanus u npyrue GuOpo3Hble, aCTMATHYECKHUE WK aJlIepruyeckne 3a0oieBaHus,
503UHODMIBHBIE 3200€BaHUsI, XPOHUYECKYIO OOCTPYKTUBHYIO OOJI€3Hb JIETKHX, a
TaK)X€ BOCMAJHUTEIbHBIE © UMMYHOPETYJISATOPHBIC HAPYIIEHUS , TAKHE KaK
PEBMAaTOUIHBIA apTPHUT U aTEPOCKIEPO3, a TakKe OOJIb U HEBPOJIOTHYECKHUE
paccTpoicTBa, Takue Kak ocTpast 00Jb, XUpypruueckas 00ib, XpoHudeckas 00yb U
Aernpeccus U pacCTpONCTBa MOYEBOTO MY3bIPs.

Coenunenus obmeii popmynsl 1 mpUrogHs! 1y TPOPUIAKTHKHA U/ U JTEYEHUS |

(1) Kams, Takoro Kak XpOHUYECKHI UIMOMATUYEeCKUI Kalleb UK
XPOHUYECKUH pedpakTepHBIH Kallelb, Kalmelb, CBsizaHHbIA ¢ actMol, XOBJI u pakom
JIETKHMX, MOCTBUPYCHOW MH(EKINENH U UIUONATHIECKUM JIETOYHBIM (HHUOPO30OM U
APYTUMU JIETOYHBIMH UHTEPCTULHATbHBIMH 3a00JIEBAHUSIMH.

(2) Jlerounbix ¢pubOpo3HBIX 3a00E€BaHUN, TAKUX KaK MHEBMOHUT WUJIU
UHTEPCTULHAIbHBIA THEBMOHUT, CBSI3aHHBIE C KOJJIAT€HO30M, HAallpUMEp, KpacHas
BOJYaHKA, CUCTEMHasl CKJIEPOIEePMUsL, PEBMATOUIHBINA apTPHUT, MOJUMHO3HUT U
IEePMAaTOMHU3UT, HANONATHYECKINE HHTEPCTHIMAbHbIE THEBMOHUH, TAKHE KaK
uauonarnyeckuil pudpos nerkux (MJIP), Hecienupuieckas HHTEPCTULHATbHAS
MHEBMOHHSI, UHTEPCTHIIHAIBHOE 3200JI€BaHNE JIETKUX, CBSI3AHHOE C PECITUPATOPHBIM
OpOHXHOJUTOM, €CKBAMATHBHASI HHTEPCTULIHATIbHAS THEBMOHUS, KPUIITOT€HHAS
OpraHU3yIIas MTHEBMOHHMS, OCTPasi HHTEPCTUIINAJIbHAS THEBMOHHUS U

.]'II/IM(bOI_II/ITapHaH HHTCPpCTHULUAJIbHAA MTHEBMOHUA, HHMaHFHOHeﬁOMHOMaTOS, JIETOYHBIH
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AJIbBEOJIIPHBIN NPOTEUHO3, TMCTUOLMTO3 U3 KJIETOK JIaHrepraHnca, njieBpaibHblIi
MapeHXUMaTO3HbIH (UOPO3ITACTO3, UHTEPCTUIIUATbHBIE 3a00I€BaHUS JIETKUX
U3BECTHOHN 3THOJIOTUHU, TAKUE KaK HHTEPCTUIUAJIbHBIM THEBMOHUT B PE3yJIbTaTe
npodeccuoHanbHBIX BO3AEHCTBUH, TAKUX Kak ac0eCcTo3, CHIIMKO3, JIETKHE MaXTepoB
(yronbHas mbLib), Jerkue GepmMepoB (CEHO U MJIECEHb), JeTKhe JduTenei ronyoei
(nTun) wiau apyrue npodeccuoHadbHbIe JeTyure GakTophl, TAKHe Kak MeTaJuTHYecKas
NbUIb UJIM MUKOOAKTEPUH, UJIM B PE3YJIbTATE JICUCHUs, TAKOTO Kak o0JyueHue,
METOTPEKCaT, aMHOAAPOH, HUTPOPYPAHTOUH UM XUMHUOTEPATIeBTUYECKHUE CPENCTBA,
WU TIPU TPAHYJIEMATO3HON OOJIe3HU, TAKOH KaK TPaHyJIeMaTo3 C MOJUAHTUTOM,
cunnpom Yapra-Ctpocca, CapKkoua03, THNEPUyBCTBUTEIbHBIH MTHEBMOHHT WU
UHTEPCTULHAIBHBINA MTHEBMOHUT PA3JINYHOTO FeHE3a, HaIpUMep, aCIupanus,
BIIbIXaHNE TOKCHYHBIX ra30B, MapoB, OPOHXUT WUJIM MHEBMOHHUT HJTU
MHTEPCTULHAJbHBIA MTHEBMOHUT, BBI3BAHHBIN CEPACYHON HEAOCTATOUHOCTBIO,
pEeHTreH, JydeBasi Tepanus, XuMuorepanus, 6one3up beka nnu capkonnos,
rpaHyJieMaTo3, KUCTO3HbIH GuOpo3 uim MykoBUCIUI03 uiu aepuout anpda-1-
AHTUTPUIICHHA.

(3) Apyrux ¢ubpo3HbIX 3a0071€BaHUM, TAKUX KaK MOCTOBUIHBINA puOpo3 meyeHy,
uppo3 nedeHu, HeaskoronbHbi crearorenarut (HACI), ¢pubpos npencepauii,
SHAOMHUOKapAUaNbHBIA GuOpPO3, mepeHecEHHbI NHPAPKT MUOKApPAA, TJINATbHBINA
pyOen, apTepuaibHas )KECTKOCTh, apTpoPudpo3, KOHTpakTypa O MIOUTPEeHa, KeJOUT,
CKJIEpOAEPMUS/CUCTEMHBIH CKJIEPO3, MeIHacTUHaIbHbINH Gubpos, muenopudpos,
6one3np [leiiporu, HePPOTreHHBIH CUCTEMHBIA PUOPO3, PETPOIEPUTOHEATbHBIH
¢ubpo3, anre3uBHBIN KANCYJIUT.

(4) BocmanurenbHBIX, ayTOMMMYHHBIX WJIH aJJIepTHYECKUX 3a00JieBaHUN U
COCTOSIHMH, TaKUX KaK aJJIEPrUYEeCKHil MJIM HEAJUIEPTHYECKUH PUHUT WU CUHYCHUT,
XPOHUYECKUN CHUHYCHUT WJIM PUHUT, TOJUMO3 HOCA, XPOHUYECKHH PUHOCHHYCHT,
OCTPBI PUHOCHHYCHUT, aCTMa, JAETCKas acTMa, ajyIeprudyeckuii OpOHXUT, aJbBEOJIHT,
TUMEPPEAKTUBHOCTh  IBIXAaTEJIbHBIX  MyTeH,  aJNIepTUYeCKUil  KOHBIOHKTUBUT,
OpOHXO3KTa3bl, PECIMUPATOPHBIA IUCTPECC-CHUHIAPOM B3POCIBIX, OPOHXHUAJIbHBIA H
JErOYHBbI OTEK, OPOHXUT WMJIM NMHEBMOHUT, 303MHOQPUIBHBIN LEJUIIOIUT (HapuMep,
cuapoM VYajica), 303uHO(UIbHAsS MHEeBMOHUs (Hampumep, cuHiapom Jleddrepa,
XpOHHUYECKasi 303UHOQUIbHAS THEBMOHUS), 503UHOMUIbHBIN (acuuutr (Hampumep,

CUHAPOM [Mynpmana), TUNEPYYBCTBUTEIBHOCTD 3aMEJIEHHOTO THUIA,
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HeaJljlepruueckas acrma;, OpOHXOCHas3M, BbI3BAHHBIM (HU3NYECKON Harpy3kou;
XpoHH4eckass oOcTpyktuBHas Oosne3np Jerkux (XOBJI), ocTpeiii OpoHXHT,
XPOHUYECKUH OpOHXUT, Kalleilb, 3M(puzemMa JEerkux; CUCTeMHas aHapHIaAKCHS WIH
peakiuu THUINepYyBCTBUTEJIBHOCTH, JIeKapCTBEHHas ajuleprus (Hampumep, Ha
NeHULMJIJINH, 1edaNoCIOPHH), CHHAPOM 303UHO(MINN-MHAITHHA BCIEICTBUE IpHEMa
BHYTPb 3arpsi3HEHHOTO TpUNTO(aHA, ajlJIePrUU Ha YKYChl HACEKOMBIX, ay TOMMMYHHBIX
3a00NeBaHUN, TaKWUX KaK pPEBMATOUIHBIA apTpuT, Oo0Je3Hb I peiiBca, CcUHIpPOM
Illerpena, mncopuaTU4eCKUW apTPUT, PACCESHHBIN CKJIEepO3, CHUCTEMHas KpacHas
BOJYaHKA, TsKeNasi MuacTeHus, uMMyHHas Tpombouutonenus (MTII B3pocnsix,
HEOHAaTaJlbHAast TPOMOOIIUTONEHUS, neguaTpuvyeckas UTII), UMMYHHas
reMoJIUTUYeCKass aHeMus (ayTOMMMYHHas W BbI3BaHHAas  JIEKAPCTBEHHBIMHU
cpeactamu), Cunrznpom OIBaHca (TpoMOoLUTapHas W 3PUTPOLUTAPHAS HUMMYHHas
LIUTOIEHUS), PE3yC-KOH(PIUKT HOBOPOXAEHHBIX, cuHApoMm [yamacuepa (antu-I'BM
OoJie3HB), LEIUaKus, ayTOMMMYHHAs KapAMOMHUOIATHUs, IOHOIIECKUH paualder,
rJIOMEpPYJOHEPPUT, AayTOUMMYHHBIH THUPEOHAHT, OoNe3Hb bexuera, OTTOpKEHUs
TpaHCIJIaHTaTa (HAmpUMep, TMNpPU  TPAHCIUIAHTALMM), BKJIIOYAasg  OTTOPXKEHHE
aJIOTPAHCIIAHTATa UK OOJIE3Hb «TPAHCIJIAHTAT MPOTHUB XO3MHA»; BOCIAJIUTEIbHBIX
3a0o0neBaHUN KMINEUHUKA, Takux Kak Oone3Hb KpoHa u S3BEHHBI KOJMT,
CIIOHAUJIOAPTPONATHH,; CKJIEepoAepMus, ncopuasa (BkiIrOYAs IICOpHa3s,
onocpenoBaHHbIil T-kjeTkaMu) U BOCMAJIUTENbHBIX A€PMAaTO30B, TaKHUe KaK JepMaTuT,
5K3€Ma, AaTOMUYeCKUH  AepMaTUT,  aJJepruueCKUi  KOHTAKTHBIM  JE€pPMAaTHT,
KpanmuBHUIA, BACKYJIHUT (Hampumep, HEKPOTHU3UPYIOIIHUH, KOYKHBIN u
TUNEPYyBCTBUTEbHBIA BACKYJIHUT);, y3JIOBaTash 3>pUTEMa; SO03MHO(DWIBHBIA MHO3MT,
503UHOQWIBHBIA (ACHUUT, paK C JIEHKOIUTApHOW WHPHUIbTpALUEH KOXU WU
OopraHoB; o¢TanbMoOJOTHYeCKHe 3a00JieBaHUs, TaKHe KaK BO3PACTHAsl JeTreHepamus
KENTOro MATHA, nuabeThdueckass peTHHOMATHS M AUA0ETHYECKUN MaKyJSPHBIH OTeEK,
KEepaTHuT, 503UHODUITBHBIN KEpaTHuT, KEPaTOKOHBIOHKTUBUT, BECEHHUM
KepPaTOKOHBIOHKTUBUT, pyOleBaHue, pyOleBaHUe IMepedHero cermeHnra, Onedapwur,
OnedapOKOHBIOHKTUBUT, OyJIJIE3HbIE PACCTPOICTBA, pyOLOBBIA MeMPUTrOnu, MEeTaHOMAa
KOHBIOHKTUBBI, MANUJISAPHBIN KOHBIOHKTUBUT, CYXOCTb IJa3, SMUCKJIEPUT, IIayKkoma,
IJIN03, KOJbLeBas rpaHyiema, odprampmonarusi ['peliBca, BHyTpUTIa3Has MeJaHOMA,
NUHTBEKYJa, TponudepaTuBHAs BUTPEOPETUHOMNATHUS, NTEPUTHYM, CKJIEPHUT, YBEUT,

OCTpPbI€ MPUCTYNBI TOAATPHI, HOAArpa UIU OCTEOAPTPHUT.
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(5) Bonu, Takoi Kak XpOHUYECKUH HIMOTIATUYECKHI 00JIEBOM CHHAPOM,
HeBpomnaTuueckas 00Jb, TU3ECTEe3Usl, AJUIOJUHUS, MUTPEHb, 3yOHast O0Jb U
nocjeonepanuoHHas 00Jb.

(6) Hdenpeccun, TpeBOru, nuabeTUUECKON HEBPOMATHH U PACCTPONCTB MOYEBOTO
Ny3bIpsi, TAKUX KaK OOCTPYKIUSI BBIXOAHOTO OTBEPCTHS MOYEBOTO My3bIpS,
TUNEPAKTUBHBIA MOYEBOW My3bIPb, HUCTHUT, penepPy3HOHHOTO MOBPEKAEHHUSI
MHUOKapAa UK HIIEMUYECKOTO MOBPEXKAEHHS TOJOBHOIO MO3Ta.

CoOTBETCTBEHHO, HACTOsILIEEe H300PETEHNE OTHOCUTCS K COETUHEHUIO 001Iei
dbopmynel 1 st MpUMEHEHHS] B Ka4eCTBE JIGKAPCTBEHHOTO CPEACTBA.

Kpowme Toro, HacTosimee H300peTeHne OTHOCUTCS K MPUMEHECHHUIO COEIUHEHUS
obmeii popmynsl 1 nist nedenus: u/unu npodunakTuku 3adoneBaHus u/uin
COCTOsIHMS, CBsI3aHHOTO ¢ akTUBHOCThIO TRPA1 unu moaynupyemoii ero.

Kpowme Toro, HacTosimee n300peTeHne OTHOCUTCS K MPUMEHECHHUIO COeIUHCHUS
obmeit popmynsl | nis neuenus u/unu npodunaktuku Gudpo3znoro 3adoneaHus,
BOCIAJIUTENbHBIX 1 HMMYHOPETYJIATOPHBIX HAPYIIEHUN, PECTUPATOPHBIX U N
KEeJyAOYHO-KHUIIEYHBIX 3a00J1€BaHUI NN HEAYTOB, OPTAIbMOIOTHIECKUX
3a00eBaHUN, BOCIIAIUTENbHBIX 3a00J€BaHUN CYCTaBOB U BOCTIAJIUTENIbHBIX
3a00€BaHUN HOCOTJIOTKH, IJ1a3 U KOXH, OOJU U HEBPOJOTHIECKUX PACCTPOICTB.
Vka3aHHble HapyLIeHUs, 3a00JIeBaHUS U HEAYTH BKJIIOYAIOT B ce0s Kalelp,

UAMOTIATUYECKHI JerouHblil GuOpo3, Npyrue JerouHble HHTEPCTHINATbHbIE

3aboneBaHus u apyrue GuOpO3HbIe, ACTMATHYECKUE HIIH ajlieprudeckue 3aboyieBaHusl,

503UHO( MIIbHBIE 3a00JI€BaHUSI, XPOHUYECKYIO OOCTPYKTUBHYIO OOJIE3Hb JIETKHX, a
TaK)Ke BOCIAJUTENbHbIE U UMMYHOPETYJSITOPHbIE HAPYIIEHUS , TaKUe Kak
PEBMATOUIIHBIA aPTPUT U aTEPOCKIEPO3, a TakKe OOJIb U HEBPOJOTHYECKHUE
paccTpoicTBa, Takue Kak ocTpast 00Jb, XUpyprudeckas 00ib, XpoHHYECKass O0Jb U
JEenpecchss U pacCTPONCTBA MOYEBOIO My3bIPS.

Kpowme Toro, HacTosimee n300peTeHne OTHOCHUTCS K MPUMEHEHUIO COCIUHEHUS
obureii popmynbl 1 ms nedeHus: u/uiu NpoPUIAKTUKH ;

(1) Kamsi, TaKOTO KaK XpOHUYECKUH UAUOMATHISCKUN Kallellb UK
XPOHUYECKUH pedpakTepHBIA Kalleib, Kalenb, CBsi3aHHbIA ¢ actMol, XOBJI u pakom
JerKuX, MOCTBUPYCHON MHPEKIHEH U UANOMATHUYECKIM JIErOYHbIM Gudbpo3oM u

APYrumMu JICTOYHbBIMU UHTCPCTULIHAJIBHBIMHA 3a00JIEBAHUSIMH.
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(2) Jlerounsix puOpo3HBIX 3a00N€BaHUM, TAKUX KAaK MTHEBMOHHUT WU
MHTEPCTULHAIbHBIA THEBMOHUT, CBSI3aHHBIE C KOJIJIATEHO30M, HAllpUMED, KpacHas
BOJYaHKA, CUCTEMHAasl CKJIepOepMuUsl, PEBMATOUIHBIH apTPUT, MOJTUMHO3UT U
A€PMaTOMHU3UT, HANONATHYECKIE HHTEPCTUIHAJIbHbIE THEBMOHUH, TAKHE KakK
uanonarudyeckuii pudbpos nerxkux (MJID), Hecneunduueckas HHTEPCTULHAIbHAS
MHEeBMOHHSI, UHTEPCTHIIHAIbHOE 3a00JI€BaHUE JIETKHUX, CBSI3AaHHOE C PECIHPATOPHBIM
OpOHXHMOJIMUTOM, J€CKBAMAaTUBHASI HHTEPCTULIMAIbHAS THEBMOHUS, KPUIITOTCHHAS
OpraHU3yIIIas MTHEBMOHHSI, OCTPasi UHTEPCTHIIMAJIbHAS THEBMOHHUS U
auMdonuTapHas HHTEPCTHIIMAIbHAS THEBMOHHUS, JIHNMAHTHOJIEHOMHUOMATO3, JIETOUYHBIH
aJIbBEOJIAPHBIN NPOTEUHO3, THCTUOLUTO3 U3 KJIeTOK Jlanrepranca, nieBpajibHbIN
MapeHX UMATO3HbIH (UOPOINACTO3, UHTEPCTHIIHATbHBIE 3a00JIeBAHUS JTETKUX
U3BECTHOHN 3THOJIOTUH, TAKUE KaK HHTEPCTHUIINAJIbHBII MHEBMOHUT B PE3yJbTaTe
npo¢eCCHOHANBHBIX BO3AEHCTBUN, TAKMX KaK ac0eCcTo3, CHIIMKO3, JIETKHE IaxXTEePOB
(yronpHas melib), Jerkue GepmMepoB (CEHO U MIIECEHb), Jerkue JoduTenei ronyoei
(nTun) unu apyrue npodeccuoHadbHbIe JeTyune GakTophl, TAKHE KaK MeTaJuTHYecKas
IbUIb UM MUKOOAKTEPHUH, UJIM B PE3YJIbTATE JICUCHHUS, TAKOrO Kak oOJy4ueHue,
METOTpPEeKCaT, aMHOAAPOH, HUTPOPYPAHTOUH UIU XUMHOTEPaeBTUIECKHUE CPENCTBA,
WU TIPU TPaHYJIEeMaTO3HON OOJI€3HHU, TAKOH KaK I'paHyJIeMaTo3 ¢ MOJUAaHTUTOM,
cunnpom Yapra-Ctpocca, capkou03, rUMepUyBCTBUTEIbHBIN MHEBMOHUT UJIN
MHTEPCTULHAIbHBIN MTHEBMOHUT PAa3JIMUHOTO F'eHe3a, HallpuMep, acrupanus,
BIbIXaHUE TOKCUYHBIX T'a30B, MAPOB, OPOHXUT WU MTHEBMOHUT HJIU
MHTEPCTULHAJIbHBIA MTHEBMOHUT, BI3BAHHBIN CEPACYHON HEAOCTATOUHOCTHIO,
peHTreH, JydeBasl Tepanus, XuMuoTepanus,, 6one3up beka unu capkonaos,
rpaHyJieMaTo3, KUCTO3HbIN GUuOpPo3 uin MyKoBUCHUI03 Uu AeGuuut anpda-1-
AHTUTPHUIICHUHA.

(3) Apyrux ¢ubpo3HbIX 3a007€BaHUN, TAKUX KaK MOCTOBHUIHBIN (GuOpPO3 MedeHwu,
UpPpO3 mevyeHu, HeankoroabHbid creatorenatut (HACT'), dubpos npencepnnii,
SHIOMHUOKapAUaNbHbIA GuOpPo3, mepeHecEHHbIN UHPAPKT MUOKApAa, TIHAIbHBIN
pybel, apTepuaibpHas JKECTKOCTh, apTpoudpo3, koHTpakTypa JronrouTpeHa, KeJousm,
CKJIEpOIepMHUsl/CUCTEMHBIN CKJIepO3, MeIHaCTUHAIbHBIN Gubpo3, muenodudpos,
6onesnp Ileiiporn, HeppPOTreHHBINH CUCTEMHBIN PUOPO3, peTponepuTOHEaTbHbBIN

¢ubpo3, anre3suBHbIN KaINCyJIuT.
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(4) BocmanuTenpHbIX, AayTOMMMYHHBIX HWIJIM aJUIEPTHYECKUX 3a0oieBaHUi U
COCTOSIHMH, TAaKUX KaK aJJepruyecKuil UIu HealJeprudecKuil pUHHUT WUIIU CHUHYCHT,
XPOHUYECKUH CHUHYCHUT HWJIU PUHHUT, IOJUIO3 HOCA, XPOHUYECKUI PHUHOCHHYCHT,
OCTpBIi PUHOCHUHYCHUT, acTMa, AETCKas acTMa, ajulepruuecKuil OPOHXUT, aJbBEOJIHT,
IUNEPPEeaKTUBHOCTb  JbIXaTENbHBIX  MyTel,  ajieprudyeckuii  KOHBIOHKTHBMT,
OpOHXO3KTAa3bl, PECHUPATOPHBIA IOUCTPECC-CUHIAPOM B3POCIBIX, OpPOHXHUAJbHBIH H
JIETOYHBIN OTEK, OPOHXUT HMJIM MHEBMOHUT, 303MHOQPUIBHBIN LEJUIIOJIUT (Hampumep,
CUHIpOM VYaJjuica), 303uHOUIbHAS NHEBMOHHUs (Hampumep, cuHiapom Jleddiepa,
XPOHUYECKasi 303MHOQIIbHAS THEBMOHHs), 303MHO(UIBHBIA (pacuuutr (HArmpumep,
CHUHIIPOM [lynbpmaHa), TUIEePYyBCTBUTEIbHOCTD 3aMeIJIEHHOTO THIA,
HeaJllepruyeckasi acrma;, OpOHXOCHa3M, BbI3BAHHBIM (PHU3MUECKON HArpy3kou;
XpoHUYeckass oOcTpykTuBHass Oone3nb Jerkux (XOBJI), ocTpeiii OpoHXHT,
XPOHUYECKUH OpOHXUT, Kamenb, 3M(puzeMa JIETKUX, CHUCTEMHas aHapHIAKCHS HIH
peakuu THUINEePUYYBCTBUTEIbHOCTH, JIEKAPCTBEHHas ajuieprus (Hampumep, Ha
NEeHUIUJIINH, 11e(aloCopuH), CUHAPOM 303UHO(PUINN-MHAITHH BCIEICTBUE NpHEMaA
BHYTPb 3arpsi3HEHHOTO TPUNTO(aHA, ajlJIepruy Ha YKYChl HACEKOMBIX, ay TOMMMYHHBIX
3a00NeBaHUN, TaKkMX KaK pPEBMATOUIHBIN apTput, Oone3Hb I peiiBca, CHUHIpPOM
Illerpena, mncopuaTHU4YECKUNW apTPUT, PACCESIHHBIM CKJIEpO3, CHUCTEMHas KpacHas
BOJIYaHKa, TsKelass MuacreHus, uMMyHHas Tpombounutonenus (MTII B3pocnsix,
HEOHaTaJlbHas TPOMOOIIUTONIEHUS, neauaTpuyeckas HTII), UMMY HHast
reMoJIUTHYeCKass aHeMuss (ayTOMMMYyHHas W BbI3BaHHAasl  JIEKAPCTBEHHBIMU
cpeactBamu), Cunznpom OIBaHca (TpoMOoLUTapHAs U SPUTPOLUTAPHAS HUMMYHHas
LUTOINEHUsA), Pe3yC-KOH(GIUKT HOBOpOXKAEHHBIX, cuHaApoMm [yamacuepa (antu-I'BM
0oJie3Hb), LeJIuaKkus, ayTOMMMYHHAsi KapAMOMHUOMATHUS, IOHOMECKH auaber;
IJIOMEepPYJIOHEPPUT, AayTOUMMYHHBIH THUPEOHAHUT, OoJie3Hb bexuera, OTTOpKEHUs
TpaHCIJIaHTaTa (HAmpuMep, TNpPU  TPAHCIUIAHTALHMH), BKJIIOYas  OTTOPKEHHE
aJUIOTPAHCIJIAHTATa UK OOJIe3Hb «TPAHCIJIAHTAT MPOTHB XO3MHA»; BOCTAJIUTEIbHBIX
3a00NeBaHUN KHINEYHUKA, TaKUX Kak Oone3np KpoHa © s3BEHHBIH KOJUT;
CHOHANJIOAPTPONATHH; CKJIEpOAEPMUs; ncopuasa (BryIrOYast ncopuas,
onocpenoBaHHbIi T-KieTKaMu) U BOCMAJTUTENbHBIX AEPMAaTO30B, TAKHE KaK JEPMATHT,
5K3€Ma, AaTONWYEeCKMH  AepMaTUT,  AaJJEepPrUYeCKHM  KOHTAaKTHBIM  JE€PMAaTHT,
KpanuBHULIA, BACKYJIUT (Hammpumep, HEKPOTU3UPYIOLUH, KOKHBIN u

rUNEPYyBCTBUTEIbHBIA BACKYJHT);, Yy3JIOBaTas 3>pUTEMA; S03MHOQMIBHBIA MHO3MT,
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503MHOQMIBHBIA (aCIUUT, pak C JeHKOIUTApHOW WHPUIbTpALUEH KOXHU WU
opra”oB; o¢TanpMojornyeckue 3aboNeBaHUs, TaKUe KaK BO3pacTHas AereHeparus
XKEJNTOTO MATHA, AuabeTnyeckas peTHHOMAaTHs U NuabeTHYeCKHil MaKyJsSpHBIH OTeEK,
KEepaTHur, 503UHO(UITBHBIHI KepaTur, KePaTOKOHBIOHKTUBHUT, BECEHHUH
KepaTOKOHBIOHKTHBUT, pyOLeBaHue, pyOLeBaHHE MepeaHero cermMeHTta, Onedapwr,
OnedapOKOHBIOHKTUBUT, OyJIJIe3HbIE PACCTPOCTBA, pyOLOBBIH meMpuronsn, MeiaHoMa
KOHBIOHKTHBBI, MaMUJUISIPHBIA KOHBIOHKTUBHUT, CYXOCTh IJIa3, 3MUCKIEPHT, TJIayKOMa,
IJIN03, KOJbLeBasi rpaHyjema, odpranpmonarus ['peiiBca, BHyTpUIJIa3HAs MeEJAHOMA,
NUHTBEKYJa, TponudepaTuBHas BUTPEOPETHHONATHS, NTEPUTHYM, CKIEPHUT, YBEHT,
OCTpBIE€ MPUCTYIIBI OAATPHI, TOIATPA UIIH OCTEOAPTPHUT.

(5) Bonu, Takoi Kak XpOHUYECKUH UIMOTIATHYECKHI O0JIEBOH CHHAPOM,
HeBpomaTuueckast 00Jb, TU3ECTe3 s, aJUIOJUHUS, MUTPEHb, 3yOHast 0OJIb H
nocJjieonepanuonHasi 00Jb.

(6) Hdenpeccun, TpeBoru, 1uabeTHUEeCKOW HEBPOMATUH B PACCTPOICTB MOYEBOTO
ny3bIps, TAKUX KaK OOCTPYKLHS BBIXOJHOTO OTBEPCTUSI MOYEBOTO MY3bIpPS,
IUNEPaKTUBHBIA MOUYEBOH My3bIPb, LUUCTHUT, penepPy3nOHHOTO MOBPEXKIACHUS
MHUOKapAa UJIM HIIEMUYECKOTO MOBPEXKAEHHS IOJOBHOTO MO3Tra.

B eme oqHOM acnekTe HacTosIee U300peTeHne OTHOCUTCS K COEAUHEHUIO
obmel popmysibl 1 115 mpuUMEeHEHUS NPH JIeYeHUU U/ WU MPpOPUITaAKTUKE
BBIIIEYITOMSIHYTBIX 3a00JIEBAHUN M COCTOSTHUH.

B eme omHOM acmekTe Hacrosmee H300peTeHHe OTHOCHUTCS K NPUMEHEHHUIO
coequHeHus obmei Gopmynbl | A8 NPUTOTOBJIEHUS JIEKAPCTBEHHOrO CPEACTBA IJIsi
Je4eHus] U/ Uau NpoUIAKTUKHU BHIIIEYITOMSIHYTHIX 3a00J1€BaHUN U COCTOSIHUH.

B npyrom acnekte HacTosAmero u300peTeHHs HacTosimee Hu300peTeHHe
OTHOCHUTCSI K cioco0aM JieueHHsl UM NMPO(UIAKTUKU BBILIEYMOMSIHYThIX 3a00JI€BaHUI
U COCTOSHUH, KOTOpPBIE BKJIIOYAIOT BBEICHUE YeNOBEKY 3(P(PEKTHBHOrO KOJHYECTBA
coennHeHus1 odmei popmysl 1.

KOMBHUHHUPOBAHHAA TEPAIIHUA

COGI[I/IHGHI/ISI B COOTBETCTBHU C I/1306peTeHI/IeM MOHO JONOJHHUTECIBHO
KOM6I/IHI/IpOBaTb C OOIHHUM Hiin HECKOJIBKUMHU, NpeAnOYTUTECIIBHO ¢ OJHUM
AOMOJIHUTECIbHBIM TEPANCBTUYICCKUM CPEACTBOM. B cooTBeTcTBUE C OJAHUM BapUAHTOM
OCYLIECTBJICHUA AOMOJHUTEIbHOC TCPANECBTUYUYCCKOC CPEACTBO BbI6I/IpaIOT N3 TPYNIIbI

TEPANCBTUYCCKUX CPEACTB, MPUTOAHBIX IpPHU JICUCHUHU 3a00JieBaHUN WK COCTOHHHﬁ,
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ONMHCAHHBIX BBIIIE, B YaCTHOCTH, CBsI3aHHBIX ¢ (UOPO3HBIMU 3a00JIEBAHUIMU,
BOCMAJUTEIbHBIMU U MMMYHOPEryJISITOPHBIMH HApPyUIEHUSIMH, PECIIUPATOPHBIMU HJIU
KEJTYyTOUYHO-KUIIEUHBIMU  3a00JI€BaHUSIMU ~ WMJIM  HEAyraMH, BOCHAJUTEJbHbIMHU
3a00JIeBaHUSIMHU CYCTaBOB WJIM HOCOTJIOTKH, TJia3 M KOXKH WM COCTOSIHUM, TaKUX Kak,
Harpumep, Kamieidb, HWIUOMATUYECKHH JierouHbiit (Gubpo3, papyrue JeroyHbie
UHTEpPCTHULMAbHBIE 3a00JieBaHUs, acTMa WU ajuleprudeckue  3aboJeBaHWs,
303UHO(MIbHBIE 3a00JieBaHUs, XPOHUYECKass OOCTPyKTHBHAsh OOJIe3Hb JIETKUX,
aATOMUYECKMI JEepPMATHT, a TakKe ayTOMMMYHHBIX MaTOJOTHi, TaKuX Kak
PEBMATOUHBIN aPTPUT U ATEPOCKJIEPO3, WU TeParneBTUYECKUX CPEACTB, MPUMEHUMBIX
IJ1s1 IedeHus1 opTanpMoIornueckux 3aboneBaHnii, OONU U AEeTPEeCCHH.
JlonoHUTEIbHBIE  TEpaneBTUYECKUe CPEeACcTBa, TMOAXONSIINE JJIST TaKHuX

KOMOMHAUWH, BKJIOYAKOT, B YaCTHOCTH, T€, KOTOpblE, HANPUMEpP, YCHIUBAIOT

,
TepaneBTUYECKUH 3P (EeKT OJHOro MM HECKOJbKHUX AKTUBHBIX BEIIECTB B OTHOIIECHUHU
OJHOTO U3 YIOMSIHYTBIX NMOKAa3aHUN W/MJIU MO3BOJSAIOT YMEHBIIUTDH JO3UPOBKY OJAHOIO
WJIU HECKOJIbKMX aKTUBHBIX BEIIECTB.

Takum oOpa3oM, coequHEHHE B COOTBETCTBUU C HM300pETEHHEM MOKHO
KOMOMHUPOBATh C OJAHUM UM HECKOJBKHUMH JOMOJHHUTEIbHBIMH TEPaneBTUYECKUMHU
CpeACTBaMM, BBIOPAHHBIMH M3 TPYIIIBI, COCTOsIIEH U3 MPOTUBOGUOPO3HBIX CPEACTB,
IPOTHUBOKAIIJEBBIX CPEACTB, IPOTUBOBOCHAJMUTEIbHBIX CPEICTB, CPEACTB IPOTHUB
aTOMUYECKOro  JAEpMaTHTAa,  AaHAJIbIE€TUKOB,  IPOTUBOCYAOPOXHBIX  CPEJICTB,
AHKCHOJIUTHKOB, CENAaTHBHBIX CPEICTB, pEJNAKCAHTOB CKEJeTHBIX MBILIL] HIIH
AHTUJIETIPECCAHTOB.

[IpoTuBopuOpO3HBIE CpencTBa MPEACTABISIOT COOOW, Hampumep, HUHTEOAHUO,
nuppeHunoH, nuarndouTopel gocponmscrepaspi-1V (PDE4), takue xak podymmiacr,
UHrHOUTOpPBl ayToTakcuHa, Takue kak GLPG-1690 unu BBT-877, aHrtutena,
onokupyromue ¢akrtop pocta coenmHutenpHod Tkanu (CTGF), Ttakume kak
naMpeBiayMad; aHTUTeda, ONOKMpYHOIIHE peuentop ¢akTopa aKTUBALUUH B-KIeTOK
(BAFF-R), takme xak naHanyma0d, Onokupyromue HHrHOHTOPHI anbda-V/Oera-o,
takue kak BG-00011/STX-100, pexomOuHaHTHBIN neHTpakcuH-2 (PTX-2), Takol kak
PRM-151; unrubutoper N-koHuesod kmHa3el c-Jun (JNK), takme xax CC-90001;
UHTUOUTOpBI rajiekTuHa-3, Takue Kak TD-139; wunruburoper peunentopa 84,
ceszaHHoro ¢ G-6enkom (GPR84), takme kak GLPG-1205; nBoiiHble MHTHOUTOPHI

peuentopa 84, compsbkeHHoro ¢ G-Oenkom/peuentopa 40, compspkenHoro ¢ G-
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6enkom, Takue kak PBI-4050; uaruduropsr Rho-acconuupoBanHoil npoTenHKNUHA3HI 2
(ROCK2), copmepxamme  cymepcrnupanb, Takue  kak  KD-025; majas
unteppepupyromass PHK Oenka rtemnmoBoro moka 47 (HSP47), takas xak BMS-
986263/ND-L02-s0201; uuruburop nmytu Wnt, takoit kak SM-04646, uHruOUTOpPHI
LD4/PDE3/4, Takue Kak THUIEIyKAacCT, PEKOMOWHAHTHbIE HMMYHOMOAYJHPYIOIINE
nomenbl ructuaui-TPHK-cunTerazsr (HARS), Takue xaxk ATYR-1923; uHrubutopst
MpoCTarjaHAUHCUHTA3BI, Takue KakK Z1-2102/SAR-191801; 15-
ruapokcusiiko3anentaeHoBass kuciorta (15-HEPE, nanpumep, DS-102); uaruburtopsl
musunokcuaasei-nogoduoro 2 (LOXL2), takue kak PAT-1251, PXS-5382/PXS-5338;
nBOWHBIE HWHruOUTOpHl QochomHozuTua-3-kuHasel (PI3K)/Mumenn panamuimza
(mTOR) mnexonuraromux, takue kak HEC-68498; mHruOurtopbl KaibpnanHa, Takue
kak BLD-2660; uHruOuTOpHl KHHa3bl MHUTOI€H-AaKTUBHUPYEMONH NPOTEHHKHHA3BI
(MAP3K19), takue kak MG-S-2525; unruburopsl xutnHasbl, Takue kak OATD-01;
UHTUOUTOPBI MUTOT€H-aKTUBUPYEMOM NPOTENHKHUHA3BI-AaKTUBUPYEMOH
nporenHkuHa3bl 2 (MAPKAPK?2), takue kak MMI-0100; manas uaTepdepupyromas
PHK Ttpancdopmupyromero d¢akropa pocra Oera 1 (TGF-betal), Takas kak
TRK250/BNC-1021; wmnm aHTaroHucTsl penentopa Jiau3opochaTHAHONH KHUCIOTHI,
takue kak BMS-986278.

IIpoTuBOKaIIeBbIE CPEACTBA IPEACTABJSIOT COOON, HAampUMep, AHTArOHUCTBI
peuentopa nypunopenentopa 3 (P2X3), takue xak redammkcant, S-600918, BAY-
1817080 unu BLU-5937; antaronuct peuentopa Helipokununa 1 (NK-1), Takoit kak
OpBEMHTAHT, AaMpPeNuTaHT, CTUMYJATOP CyObenuHUUbl albda 7 HUKOTHHOBOTO
ALleTUIXOJIMHOBOTO  peunenrtopa, Takoi kak ATA-101/0panaHukiuH, KOJEHH,
rabaneHTuH, nperabiuH WK a3UTPOMHULINH.

[IpoTuBOBOCTIATUTENBHBIE  CpPENCTBA  MPENCTABIAIOT  c0o0OH,  Hampumep,
KOPTUKOCTEPOHUIBI, TaKHW€ KaK TMPEIHU30JIOH UIH JAEKCAMETa30H, HHTHUOHUTOPBI
nukiookcurenassl-2 (COX2), Takme Kak IeNeKOKcuO, podekokcud, mapeKokcuo,
BaJIbIEKOKCHO, JepakoKCHUO, STOPUKOKCHUO WM JYMHUPAKOKCHO, aHTarOHHUCTHI
npocrarnananHa E2; aHTaroHucCTel jeiikoTpueHa B4; antaroHuctsl neikotpuena D4,
TaKkWe KaK MOHTEJIEYKAaCT;, HHTHOUTOPHI S-JTUITOKCUTE€HA3BI, HIIH APYTHEe HECTEPOUIHBIC
nporuBoBocnanutenpbueie cpencrsa (HIIBII), takme kak acnupud, IHKJIO(PEHAK,

nudayHucan, stogonak, nOynpodeH uiIu HHIOMETAIHH.
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CpencTBaMu MNPOTHUB  aTONMHMYECKOrO0 JEepMaTHTA  SIBJISIIOTCS,  HalpuUMep,
LIUKJIOCIIOPUH, METOTpeKcaT, MHukodeHosata Mo(peTHs, a3aTUONPHUH, HHTHOUTOPHI
bochonuscrepaspl (HampuMmep, amnpemMuyiact, kpuszabopos), uHruObutopsl AHycC-
accouuupoBanHoi kuHa3bl (JAK) (mampumep, TodauutnHu®), HEHTpaIu3yIne
anturena unporuB 1L-4/IL-13  (wmanpumep, naynunamalb), IL-13 (manpumep,
nebpukuszymad, Tpanokunymad) u IL-31 (Hemonuzymab).

AHanbreTUKH OTHOCSTCSI, HAlPUMep, K OMHOHMIHBIM THUIAM, TAKUM Kak MOpPQUH,
OKCUMOpP(HH, JIEBOMAHOJ, OKCHUKOAOH, mnpomnokcudeH, HaamedeH, GQeHTaHuU,
TMAPOKOHJIOH, THAPOMOP()OH, MEpHUINUANH, MeTagoH, HalopQHUH, HAJIOKCOH,
HaJITPEKCOH, OymnpeHopdun, OyropdanHon, HanOypwH,  NEHTA3OUUH, WU
HEOMTMOUAHOMY THIY, TAKOMY Kak aneTodeHaMuUH.

AHTHUOENpecCaHTbl  NPEACTaBIAKT  cO0OH, Hampumep, TPHULHUKIHUYECKUE
AHTUENPECCAHTHI, TAKHE KaK aMUTPHUNTUJINH, KIOMHUIIPAMUH, Je3MPaMHUH, TOKCEIHUH,
IEe3UTPaMUH, UMUTMPAMIH, HOPTPUNTHJIUH; AHTUENPECCAHTBI-CEJICKTHBHBIE
uHruoutopsl oOpaTtHoro 3axsata ceporoHuHa (SSRI), Takme kak (ryokceTHH,
NapOKCETHH,  CepTpPaJuH,  LUTAJONpaM,  3CILUTAJONpaM;  aHTUIAENPECCAHTHI-
uHruOutopsl obpaTHoro 3axsara HopajapeHanuHa (SNRI), Ttakue kak ManpoTHIINH,
aodenpaMuH, MHUpPTa3amuH, OKCANpPOTWJINH, (e30JaMUH, TOMOKCETHH, MHUAHCEpHUH,
OynponuoH, THAPOKCHOYNPONMHOH, HOMHU(EH3MH, BHWJIOKCA3WH;, AHTHIENPECCAHTbI-
IBOMHBIE UHTHOMTOPBHI OOpPAaTHOro 3axBaTa CepoTOHMHA M HopanpeHanuHa (SNRI),
Takue Kak MOYJOKCeTHH, BeHnadakcuH, necBeHIa(akCHH, JI€BOMUJIHALUIIPAH;
ATUNIUYHbIE AHTUIENPECCAHTHI, TaKWe KakK TPa30JOH, MHPTA3alUH, BOPTUOKCETHUH,
BUJA30/I0H, OyNpPOMHOH, WU AHTHAENPECCAHThI-MHTHOUTOPbI MOHOAMHHOKCHA3bI
(MAOI), Takue Kak TPAHWJILUIIPOMHH, (PEHEI3NH U H30KapOOKCca3ua.

AHKCUOJNIUTUKAMH  SIBIISIIOTCS, Hampumep, OEH30QMa3eNuHbl, TaKHe Kak
annpasoyaMm, OpomMasemnam, XJOPAHA3EMOKCHJ, KJIOHA3emaM, KJiopasenaT, Auasernam,
daypasemam, nopasemnam, OKcasemam, Temasemam, Tpua3ojaM Wik ToQu3omam; HIH
OHU TIPENCTABIAIOT Cco0OW HeOEeH30qMa3eNMMHOBbIE CHOTBOpPHBIE, TaKHE Kak
5C30MUKJIOH, 3aJIEMJIOH, 30JMUAEM HJIH 30MHUKJIOH, HJIH OHU SIBISIOTCA KapOamaramu,
Harpumep, Menpodamar, Kapu3onpoaoi, Tudamar win jopdamar; OHHU MPEACTABISIOT
co0ol aHTUTMCTAMHHHBIC MpernapaThl, TAKHEe KaK THAPOKCHU3UH, XJOpPEeHUpaMUH HIIH

aueHruapaMuH.
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CenaTuBHbBIE CpeACTBa MNPEACTABIAIOT co0OH, Hampumep, OapOuTypaToBBIE
CenaTUBHBIE CpeICTBa, TakWe Kak amobapOutan, ampobapOutan, OyrabapOwuran,
Oyraburtan,  wmedpobapOurtan,  merapOutajn,  MeTOrekcuTaj,  mneHTtobapOuTaln,
cekobapburan, TanlOyTran, Teamuiajd WIX TUOMEHTAN, WX OHU SIBISIOTCS
CEeIaTUBHBIMH CPEACTBAMH, HE cojaepkamuMu OapOuUTypaToB, TaKUMH Kak
TJIIOTETUMU, MenpobaMaT, MeTaKBAJIOH MIJIH AUXJI0aI(eHa30H.

PenakcaHTamMu CKeJETHBIX MBILIL SIBJSIOTCS, HAIpuMep, Oakinodpen, menpodamar,
KapHu30MpPOa0J, LHKJIOOEH3ampuH, METAaKCaJOH, MeTokap0amoJ, THU3aHUIHH,
XJIOP30KCA30H Uju opdeHaapuH.

JApyruMu  TOAXOASILIUMH ~ KOMIIOHEHTaMH IO  KOMOWHAIUU  SABJISIOTCSA
UHTHOUTOPBl ALETHJIXOJIMHACTEPa3bl, TaKHe KaK JOHeme3wmi1, aHTaroHucTsel S-HT-3,
TaKkWe KaK OHJAHCETPOH, aHTArOHUCTHI METAOOTPOMHBIX PELENTOPOB TIJIyTaMaTa,
AHTUAPUTMHYECKHE CpPEeACTBA, TaKWe KakK MEKCHJIETUH UWIu (PEHUTOWH, WIH
aHTaroHUcTsl peuentopa NMDA.

JpyrumMu  MOAXOASIIIMMH  KOMIIOHEHTaMH IO  KOMOWMHAIUU  SABJISAIOTCSA
JeKapCTBEHHBIE CPEACTBA OT HEAEpXKaHHs, HaNpuMep AaHTUXOJIUHEPTUYEeCKue
CpeAcTBa, TakKue Kak OKCUOYTHMHHH, TOJTEpPOAUH, napudeHanud, (He30TepoauH,
conupeHauuH HJIM TPOCIHYM, MJIM OHH SBJSIIOTCS PENaKCaHTAMHM MBI MOYEBOTO
ny3bIpsi, TAKUMH KaK MUpaOerpoH; WM OHU MPEACTaBJISAIOT co00i anb(a-010KaTOpPHI,
TaKue Kak TaMCYJIO3UH, alb(y303UH, CHJIOA03HH, JOKCA303UH HJIU TEPAa303HUH.

Jlo3UpOBKa IJIsi KOMIIOHEHTOB MO KOMOWMHALMH, YMOMSHYTBIX BbIlIe, OOBIYHO
coctaBisieT oT 1/5 HaumeHbwiel n03bl, OOBIYHO pekoMeHnyemoit a0 1/1 oObIYHO
PEKOMEHAYEeMOU 103BbI.

CnenoBaTeNbHO, B JAPYrOM acIeKTe HacTosimee H300peTeHHe OTHOCHUTCS K
NPUMEHEHUIO COEIUHEHUs B COOTBETCTBHHU C U300peTeHHEM B KOMOWHALMU C OAHUM
WM HECKOJIBKUMHU JOTIOJHUTENbHBIMU TEPANEBTHYECKUMH CPEICTBAMH, OMHUCAHHBIMHU
BBIIIE W Jajiee, JUIsl JeYeHHs 3a00JeBaHUN MJIM COCTOSHUN, KOTOPbIE MOTYT OBITH
3aTpoHyTHl uinu omnocpenoBanbl TRPAI1, B yacTHOCTH, 3a00J€eBaHUS WU COCTOSHUSI,
OTMCaHHBIE BBIIIE U B TaJbHEHIIEM.

B eme onHOM acmekTe HacTosimee M300peTeHHE OTHOCUTCS K CIOCO0y JIedeHus
3a00eBaHUs WM COCTOSHHS, HAa KOTOPO€ MOXKeT BIuATh uHruomposannme TRPA1 y
NaLHUEeHTa, KOTOPBIA BKJIOUAET B ce0sl CTAAUI0O BBEAESHUS MAIMEHTY, HYXXJAOIIEMYyCs B

TaKOM JIEUCHUH, TEPaNeBTHYECKU 3(PPEeKTUBHOr0 KOJUUECTBA COEAMHEHUs (POpPMyIbl
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(I) unu ero gapmaueBTHYECKH TPHEMJIEMON COJIM B COYETAHHUH C TEPANEeBTHYECKU
5(Q(PeKTUBHBIM  KOJHMYECTBOM  OJHOTO  MJIHM  HECKOJBKHX  JOMOJHHUTEIbHBIX
TEPaneBTUYECKUX CPEACTB.

B npyrom acnekte HacTrosuiee H300pETEHHE OTHOCHTCS K TNPUMEHEHHUIO
coennHeHus ¢popmynsl (I) nim ero papManeBTHUECKH MIPUEMIEMOI COJM B COUETAHUH
C OJTHUM HJIM HECKOJbKHUMH JOMOJHUTEJbHBIMU TEPANEBTUUECKUMU CPEACTBAMU IJIs
JedeHus: 3a00J€BaHUM MJIM COCTOSHUN, Ha KOTOpPbIE MOXHO BO3JE€HCTBOBATH MyTEM
uHrunouposanust TRPA1 y HykKJammerocs B 3TOM MaLHEHTA.

B emre onHOM acmekTe HacTosAIee U300pETeHHE OTHOCUTCS K CIOCOoOy JieueHus
3a00eBaHUs WJIH COCTOSIHHS, ONOCpenoBaHHOTO akTuBHOCThIO TRPAI, y mamnuenra,
KOTOPBIH BKJIIOYAET B ce0sl CTaJHI0 BBEAEHHS NALUEHTY, NPEANOYTUTEIBHO YEIOBEKY,
HY)KJAIOIEeMyCsi B TAaKOM JI€YE€HHH, TepaneBTUUYeCKH 3>()(PEKTUBHOTO KOJHUYECTBA
COEMHEHUsT B COOTBETCTBUM C HACTOSAIHMM H300pPETEHHEM B COYETAHUHU C
TepaneBTUYeCKH  3(P(PEKTHBHBIM  KOJWYECTBOM  OJHOTO  HMJIU  HECKOJBKHX
JOMOJHUTENBHBIX TEPANEeBTUYECKUX CPEACTB, ONMMCAHHBIX BbILIE U B JaJbHEUIIEM.

IIpuMeHeHHE COENMHEHHS B COOTBETCTBUU C HM300pETEHHEM B COYETAHHH C
JOMOJHUTEIbHBIM TE€PANeBTHYECKUM CPEACTBOM MOXKET MPOUCXOAUTh OJHOBPEMEHHO
UJIA B Pa3HOE BpeMsl.

IIpennaraemoe B H300peTeHUHM COEAWHEHHME M OAHO WU  HECKOJbKO
JOTIOJHUTENBHBIX TEPANEeBTUYECKUX CPEACTB MOTyT o0a MPUCYTCTBOBAaTbH BMECTE B
OJIHOM COCTaBe, HampuMmep, B TablieTKe WJM Kamcyje, WIN MO OTAEIBHOCTH B JIBYX
UJAEHTUYHBIX WJIM Pa3HbIX COCTAaBax, HAMpuUMep, B BHAE TaK Ha3bIBAeMOTro Habopa
JacTel.

CrnenoBaTeNbHO, B JAPYrOM acIeKTe HacTosimee H300peTeHHe OTHOCHUTCS K
(apmaneBTHYECKOW KOMIO3HULUH, KOTOpask CONEPKUT COEAUHEHHE B COOTBETCTBUHU C
N300peTeHHeM U OJHO HMJIM HECKOJIBKO IOMOJHUTENbHBIX TEPANeBTHUYECKUX CPEACTB,
OMHUCAaHHBIX BBIIIE M B JaJbHEHImeM, HeoOs3aTeIbHO BMECTE€ C OJHUM HIIH
HECKOJbKUMH UHEPTHBIMU HOCUTENIMHU U/ UIN pa30aBUTEISIMU.

B eme omHOM acmekTe Hacrosimiee H300peTeHHE OTHOCUTCS K NPUMEHEHHIO
COEMHEHUSI B COOTBETCTBHUH C U300pPETEHNEM B YCTPOWCTBE JJISI U3MEPEHUS KAIILJIs.

Jlpyrue npu3HaKy M NPEUMYIIECTBAa HACTOSLIEr0 H300PETEHHs CTaHY T
OYEBUIHBIMH U3 CIENYIOMUX Oosiee MOAPOOHBIX TPUMEPOB, UILTIOCTPUPYIOIHUX B

Ka4ue€CTBEC NPpUMEpPa NPUHLIHUIIBI I/1306peTeHI/I$[.
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IlonyueHue

COGI[I/IHBHI/IH B COOTBCTCTBUH C HaCTOALIUM H306p6TeHI/IeM u ux
IPOMEKYTOYHbIE COEJUHEHHS MOTYT OBITh MOJIyYEHbI C HCIOJIb30BAaHUEM CHOCOOOB
CHUHTE€3a, KOTOpbI€ HW3BECTHBI CIELUANNCTaM B JAaHHOH OOJacTH M ONHCAaHbI B
JUTEPATYPHBIX HCTOYHUKAX IO OpTraHUYeCKoMy cuHTe3y. IlpenmodyTurenbHO
COEMHEHHUs TMOJIY4arT aHAJOTHYHO CcrnocobaM mojaydeHwus, Oojee MoapoOHO
ONMHUCaHHBIM HHXE, B YaCTHOCTH, KaK OINHCAHO B BKCHepI/IMeHTaHBHOﬁ yacTu. B
HCKOTOPBIX ClIydasdX MOPAAOK HNPOBCACHUA CTaI[I/Iﬁ pP€aKuuu MOKET BaAPbHPOBATHCH.
Taxxe MOTYT 6bITb HUCITIOJIB30OBaHbl BAPHUAHTBI PCAKIITUOHHBIX CHOCO6OB, KOTOpBIC
HN3BCCTHBI CIICLUATIUCTY B I[aHHOfI O6.]'IaCTI/I, HO HOI[pO6HO HE€ OIIHCAaHbI B HaCTOSIH.[efI
3asBKeE.

O6wmue cnocoObl MOJy4YeHUs COEOUHEHHH B COOTBETCTBHH C H300peTeHHEM
CTAaHYT OYE€BUAHbI CICIUAIUCTY B I[aHHOfI O6.]'IaCTI/I NpHU U3YUCHHUHU CICAYHOIMINUX CXCM.
HCXOI[HI:;IG MaTE€pHabl MOTYT 6I:>ITb MOJIYYCHBI CHOCO6aMI/I, OIMMCaHHBIMU B
JUTEPATYPHBIX UCTOYHUKAX HUJIU B HACTOALLEM ONMUCAHUU, UJIHU MOTYT 6bITb MOJIYYCHBI
AHAJOTUYHBIM HIJHM CXOAHBIM crmocoboM. JlroOble (YyHKUMOHATIBHBIE TPYNIbI B
HUCXOOHBIX MaT€pUuaiaXx HUJIU MPOMEKYTOUHBIX COCAUHCHUAX MOIYT 6bITb 340U IIE€HBI C
UCIIOJIb30BAHUEM OOBIYHBIX 3ALIUTHBIX IPYNI. DTH 3aIIUTHBIE I'PYNIbl MOTYT OBITH
CHOBa OTLIEIJIEHBl Ha TMOAXOASLIeNl CTaaguM NOCJIeNOBATEIbHOCTH pPEAKUHH C
UCIOJIb30BAHUEM METOAOB, U3BECTHBIX CIIEIUATNCTAM B JAHHOH obnacTu.

CoenuHeHHs1 B COOTBETCTBUU C U300pETEHHEM TOJYYAOT OMMCAHHBIMU HHXKE
crocobaMu CHHTE3a, B KOTOPBIX 3aMECTUTENH B 00IUX (POopMysiax UMEIOT YKa3aHHbBIE
BbIIlI€ 3HAUEHHs. DTH CIIOCOOBI MpeHa3HAUEHbI ISl MIUTFOCTPaLMK H300peTeHus Oe3
OrpaHUY€HUA €TI0 O6’beKTa u O6’beMa 3aBJICHHBIX COGI[I/IHGHI/Iﬁ S5THMHU IIPpUMEPAMU.
Ecmu MOJIYUCHHUE NCXOOAHBIX COGI[I/IHGHI/Iﬁ HE€ OIMMHUCAaHO, OHU KOMMECPYECKU NJOCTYITHDBI
HJIn MOTYT 6bITb MOJYYCHBI aHAJIOTHUYHO U3BECTHBIM COCAUHECHUAM UITU CHOCO6aM,
OIINCAaHHBIM B HaCTO;IH.[efI 3a5BKCEC. BeLL[eCTBa, ONMMCAHHBIC B JIUTCPATYPHBIX
UCTOYHHUKAX, MOJYYAIOT COrJacHO ONyOJMKOBAHHBIM MeToAaM cuHTe3a. CokpalieHus

npuBeneHbl B pasaene «llpumepsi».
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Ha cxeme 1, xnopmerunrerpas3on N-aJKWiInpyeTcs MNOAXOAAIIUM MPOU3BOIHBIM
3TaHOHa, HecymuMm yxoxasmyt rpynny «LG» (manpumep, Cl unu Br) ampda x
KapOOHWIBHOW I'pyMIe B MPUCYTCTBUU OcHOBaHus (Hampumep, K,CO3) ¢ monyueHuem
cMecH JIBYX peruousomepoB. HekemarenbHbli pernousomep (He IMOKa3aH) MOXKHO
yAaauTh Xpomarorpadueldl C HCHONB30BAHHEM COOTBETCTBYIOIIEr0 TPagUCHTA.
[Tony4yeHHbIH KeTOH (A) MOJHO BOCCTAaHOBUTb 3>HAHTHOCENEKTHBHBIM 00pa3oM ¢
UCIIOJIb30BAHUEM COOTBETCTBYIOIIMX KAaTAJUTHUYECKHUX CHCTEM C HCIOJb30BAHUEM
KOMILUIEKCa mepexonHoro merajia (Hanpumep, Ru unu Ir) B coueranun ¢ XupaibHbIM
muraggoM (Hampumep, ([(1S,2S5)-2-amuno-1,2-qudenunstun](4-ronyoncynb(oHu)
aMHUJI0) U MCTOYHUKOM BOJOPOJA, TAKMM TPHUITHUIAMHHOBBIH KOMILIEKC MYpPaBbHUHOHN

KUCJIOTBI, 9TOOBI monyunthb cnupt (B).
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IIpousBonuoe ypamuna (D) MoxkeT ObITh CHHTE3UPOBAHO M3 MOHO3AMELICHHOMU
MOYE€BHHBI M 1,3-m1u3THN 2-(3TOKCUMETHJIMAEH)IPOMAHAN0ATa B YHCTBIX YCJIOBUAX
IpU TOBBIIIEHHONH TeMIeparype WM HENOCPeACTBEHHO ¢ mnoayueHueMm (D), unu c
nonyuenueMm (C), koropoe MOXeT nmajee BCcTynath B peaknuio ¢ (D) B memouyHbIx
ycanoBusx, Takux kak NaOEt B EtOH npu nosbimenHoit Temnepatype. IlepBuunblii
amun (E) mokeT ObITh CHHTE3UPOBAH U3 CIOXKHOTO 3(dupa (D) nyrem nepememnnBanus
C aMMHAaKOM B pacTBOpPHUTENE, TAaKOM KakK BOJAa WM CIOHPT, MPU MOBBIIIEHHOH
TeMIepaType B FepMETHUYHOM COCYJIE.

Koneunsie coenunenus (I) moryTt ObITh cuHTe3MpoBaHbl ankuiuposanueM (E) ¢
NPOMEXYTOYHBIM coenuHeHueM (B) B nmpucyrcTBuu ocHoBaHus, Takoro kak K,COs. B
Ka4yeCTBE aJbTEPHATUBBI AJKIIMPOBaHHE NMpoMexkyTrouHoro coenuaeHus (D) ¢ (B) B
npucytcTBun ocHoBaHus naet (F), xkoTopoe MOXHO THAPONH30BATH MOAXOIAIIUM
pearerTrom, TakuM kak LiOH, ¢ monyuenuewm kucnotsl (G). Kucnory (G) 3areM MOXKHO
COEUHUTH C aMMUHOM B NMPUCYTCTBUHU peareHTa coueTaHus amuzaa, takoro kak HATU
U B MPUCYTCTBUH OCHOBaHHs, Takoro kak DIPEA, 4ToOBl TONyYUTH KOHEYHBIE
coenunenus (I).

B xauecTBe anbTepHaTHBBI coenuHEeHUs Gopmysl (I) MOryT OBITH IONTYUEHBI KaK

IIOKAa3aHO HAa CXeMe 2 HUXKE.
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Ha cxeme 2 mpomexxyrouHoe coenuHeHue (H) Mosker ObITh MOJNy4E€HO MyTeM
ankunuposanus (E) npon3BOAHBIM alleTOHUTPUIIA, HECYLIUM yxonasmyo rpynny «LG»
(manpumep, Cl wnu Br) B mpucyrcTBuu ocHoBaHus, Takoro kak DIPEA. O6pa3oBanue
terpasona (J) MoxeT OBITh JOCTUTHYTO TPH TUMHYHBIX YCIOBHSX PEAKLHH JJIs
oOpazoBaHusi TeTpasonia (Hampumep, ¢ wucnoib3oBanueM NaN; B NPHUCYTCTBUHU
ruapoxnopuna TEA/TEA B DMF). Ankunupoanue terpasona (H) moaxomsimum
NPOM3BOAHBIM 3TAaHOHA, HecymuM yxoasmyto rpynmy «LG» (Hanpumep, Cl unu Br)
anb(a K KapOOHMJIBHOW TpyIIe, MPOBOAAT B MPHUCYTCTBHHU OCHOBAHUS, TaKOTO Kak
DIPEA, 4To0BI MONy4YUTh CMECHh IBYX peruoun3omMepoB. HexxenatenbHbIN pernonzomep
(He  moka3zaH) MOXHO  yIaluTh  xpomarorpadueil ¢  HCIOJNB3OBAHUEM
cooTBeTCcTByROIero rpaauenra. Hakonen, «kerorpynna (K) wmoxer ObITh
BOCCTAHOBJIEHA SHAHTHOCEJIEKTUBHBIM 00Pa30M C HCIOJIb30BAHUEM COOTBETCTBYIOUX
KaTAJUTUYECKUX CHCTEM C HCIOJb30BAHHEM KOMILIEKCAa IMEPEXOJHOr0 MeTallia
(manpumep, Ru nnm Ir) B coueranuu ¢ xupanbHbIM gurangom (Hanpumep, ([(1S,25)-2-

aMuHO-1,2-nudeHnmdTun|(4-tonyoncynbOHII)aMHA0) U HCTOYHHKOM BOJOPOIA,
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TaKUM KaK TPHUITUJIAMUHOBBIM KOMIUIEKC MYPaBbUHOH KHCJIOTBI, YTOOBI MOJYYUTH
koHeuHble coenuHeHus (I). B kauecTBe anpTrepHaTHUBBI, KOHe4dHble coenuHeHus (I)
MOTYT OBITh NMOJYYEHBbI NMyTE€M aJKUJIUPOBAHUSA NPOMEKYTOUHOro coenamHenus (J) c
COOTBETCTBYIOIIUM apOMaTHYECKUM HJH TIeTepoapoOMaTHYECKUM IPOU3BOJHBIM
3TaHoja, HecymuMm yxomsamyr rpynny «LG» (manpumep, Cl wnm Br) anbpa k
TUAPOKCUTPYIINE, B MPUCYTCTBUU OCHOBaHUs, Takoro kak DIPEA, u mocnenyroinero
BBIIEJICHHS LIEJIEBOTO PErHON30Mepa.

[NPUMEPBI

HNOJIYUEHUE

CoenuHeHHs] B COOTBETCTBUU C U300PETEHUEM U MX IMPOMEXKY TOUHbBIE
COEAMHEHHUsI MOTYT OBITh MOJYYEHBI C HCIOJIb30BAHUEM CITOCOOOB CHHTE3a, KOTOPbIE
U3BECTHBI CIEIHAINCTAM B JAHHOHW 00JIaCTH M ONHCAHBI B JINTEPATYPHBIX HCTOYHUKAX
110 OPTAaHUYECKOMY CHUHTE3Yy, HAapUMep, C UCTIOIb30BAHHEM CTIOCOOOB, ONMHCAHHBIX B
«Comprehensive Organic Transformations», 2-e uzganue, Richard C. Larock, John
Wiley & Sons, 2010, u «March’s Advanced Organic Chemistry», 7-e uznanue,
Michael B. Smith, John Wiley & Sons, 2013. IIpeanoyTuTenbHO COeIMHEHUS
NOJIYYalOT aHAJIOTUYHO croco0aM nosy4deHusi, 0ojee moApoOHO ONMCAHHBIM HUXE, B
JaCTHOCTH, KaK OMHCAHO B 3KCIEPUMEHTaIbHON yacTu. B psage cinydaes
NOCJIEIOBATEIbHOCTD NPOBEJCHHS CXEM PeakLMi MOXeT BapbupoBaThes. Takxke
MOXHO HCIOJIb30BaTh BAPUAHTHI THX PEeaKIUi, KOTOpble U3BECTHBI CIIELIMATUCTY B
DaHHOHM 00JIaCTH TEXHUKHU, HO MOAPOOHO HE OMHCaHbl B HacTosmel 3asBke. OOmue
CIOCOOBI MOJy4YeHHs] COEIUHEHU B COOTBETCTBHU C H300pETEHUEM CTAHYT OYEBH/IHBI
CMEeLHNATUCTY B JaHHOHN 00J1aCTH MPU U3YUYEHUH HUKECIeAYIIuX cxeM. McxonHbie
COEAUHEHUs UMEIOTCS B IPOJAKE UJIM MOTYT OBITh MOJYy4EHbI CIOCO0aMU, KOTOPbIE
OTHUCAaHBI B JIUTEPATYPHBIX UCTOYHHUKAX FJIM B HACTOSINEH 3asBKe, MJIH MOTYT OBITh
NOJIyY€HBI AHAJIOTHYHBIM HJIH CXOAHBIM criocobom. Ilepen npoBeneHneM peakuu
T00BIe COOTBETCTBYIOIINE (PYHKIIMOHAIBHBIE IPYIIBI B HCXOAHBIX COEUHEHUX
MOTYT OBITh 3aLIUIIEHBI C UCIOJb30BAHUEM OOBIUHBIX 3AIMUTHBIX IPYNI. DTU
3alIUTHBIEC TPYIITBI MOTYT OBITh CHOBA OTLIEIJIEHBI HA MOAXOASAIEH CTaquu
MOCJIEJOBATEIbHOCTH PEAKLHI C UCIIOJb30BAHUEM METOMOB, U3BECTHBIX CIELHATHCTY
B JaHHOH 00JacCTH M ONMHMCAHHBIX B JIUTEPATYPHBIX HCTOYHUKAX, HAIIPUMED, 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,
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John Wiley & Sons, 2006. TepMHHBI «TeMIIepaTypa OKpyKarue cpeas» u

«KOMHATHas TeMIIepaTypa» MCIOJAb3YIOT B3aUMO3aMEHAEMO U 0003HAYAIOT

temnepatypy okojo 20 °C, nanpumep ot 19 go 24 °C.

Coxpamenus:
ACN ALETOHUTPUJI
BOJIH. BOJHBIA
°C I'panyc Lenbcus
CyH/CH IUKJIOTeKCaH
KOHILI. KOHLIEHTPUPOBAHHBIN
DCM JUXJIOPMETaH
DCE 1,2-npuxnopsTan
DIPEA N, N-qun30nponuisTUIaMUH
DMA N, N-mumerunaneraMuz
DMF N,N-numetrundopmamun
JAMCO TUMETHIICYTb(POKCH]T
OPU-MC MacCC-CIIEKTPOMETPHUs] C HOHU3ALMEN DJIEKTPOPACHBUICHUEM
EtOAc STUJIALIETAT
EtOH 3TaHOJ
Ilp. IpUMep
JKB. SKBUBAJIEHT
FA MypaBbHHAsI KUCJIOTA
q, qac
HATU 1-[6buc(aumernnamuuo)meruien]|-1H-1,2 3-Tpuasono[4,5-
blnupumuaunaus 3-okcun rekcapropdocdar
HCl COJIIHAs KUCJIOTA
BOXX BbICOK02 P eKTHBHAS )KUIKOCTHAsE Xpomarorpadus
K,CO; kapOoHaTa Kajaus
1 JUTP
M MOJISIPHBIN
MeOH METAHOJI
MgSO,4 cyabdat MarHus
MUH MUHYTa
MUIT MUJUTAJTUTP
MTBE mpem-0yTUIMETUIIOBBIH 3P Up
NH; aMMOHU I
KT KOMHaTHas Temreparypa (okoio 20°C)
Hac. HACBIIIEHHBIN
TBTU TeTpadgTopOopat OEH30TPHA3OIUNTETPAMETHIYPOHUS
TEA TPUSTUIIAMUH
TFA TPUPTOPYKCYCHAST KUCITOTA
THF terparuapodypan
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IlonydyeHne NpOMEKYTOUYHBIX COETMHEHUN

IIpoMexxyTouHOe coenunenue I

IIpomexxytounoe coequnenue 1.1 (oOmuii ciocod)

2-[5-(xnopmermn)-2H-1,2,3,4-reTpazon-2-un]-1-(4-xnoppenun)stan-1-ox

Cl
Cl
Cl
C(\(\k\;\l . /ﬁ . ¢ \'I\I/Y©/
N—NH r I _N o)

K 1,00 r (8,44 mmonb) S-(xmopmerun)-2H-1,2,3 4-terpazona u 2,17 r (9,28
MMoJb) 4-xnopdenanundpomun B 15 mn DMA pobasmsror 1.63 r (11,8 mMmous)
K,COs npu nepememuBanuu npu KT. PeakiilnoHHYI0 CMECh MEepPEMELNBAIOT B TEUEHHUE
30 mua npu KT, a 3arem punbrpyroT. @unbrpar pa3daBiasOT ¢ BOAOH M HAC. BOAH.
pactBopoMm NaCl u skctparupyror mocpeactsom EtOAc Tpu pasza. OObenmHeHHbIE
opranudeckue (asbl MPOMBIBAIOT BOAOW, cymar Hax NaSOs, GuibTpyroT uYepes
AKTUBUPOBAHHBI yrojb M pacTBOPUTENb YAANAKT IOJ CHHUXEHHbIM JaBJICHUEM.
OcTaTok OYHMIAIOT C T[OMOINBK KOJOHOYHOH Xpomarorpadpuu (CHUIMKAremsb;

CH/EtOAc, ot 80/20 no 50/50 rpaaueHT), 4TOOBI MONYUYUTH MPOIYKT.

C10H3C12N4O (M = 271,1 F/MOJ‘Ib)
DPU-MC: 271 [M+H]"
R¢ (BOXX): 1,01 mun (cnocod B)

CHeHy}OH.II/Ie COCANHCHUA MOJYyHar0T ¢ UCITIOJIB30BaAaHUEM METOAUK, aHAJIOTUYHBIX
ONMUCaHHBIM JJIA NMPpOMEKYTOUHOTO COCIHMHECHUA I.1 C NMPUMECHEHUEM
COOTBETCTBYHOIINX MHCXOAHBIX BCIICCTB. Kax mnossaTHO crnenquaiucraM B Z[aHHOI\/JI
obyactu TEXHUKU, 3THU AHAJOTUYHBIC NPUMEPBI MOTYT BKJHOYAaTh BapUaluu O6H.[I/IX

YCJIOBUH peakLHU.
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TH amp VYcnoepusa
(300 MTI'., peaxuuu
JAMCO-ds) 6 | (OTKJIOHEHHE OT
YacT. HA o01mero
ITpom. Hcxonnsie MIJIH. HJIH crnoco0a)
coen. BCIICCTBA Crpyxrypa IPH-MC B3XX
BpeMA
yaAepIKuBa-
HHA [MUH]
(cmoco0)
5.10 (s, 2H),
6.59 (dd, J=
6.4,08 '),
6.75 (m,
2H), 7.83 (d,
12 VIII. 1 4 J=8.7 ).
Cl 8.03 (dd, J=
8.7, 1.9Hz),
8.37 (d, J=
19T, 1H
ACN, 10 MuH.
295 0.56
1.3 VIIIL.2 A [M+H]* (A)
O
Cl
Hcxonnsie
pemecTra 1:1
14 293 1.12
' [M+H]" B)
2 3KB.
OCHOBA
Ls 311 1.23 Hopatt
' [M+H]" B)
16 311/313] 1.31
‘ M+H]" B)
TlepemenmuBarmT
B TeucHue 1 u;
17 315/317 1.00
' [M+H]" (H)
Hcxonnrie
BemecTna 1:1
18 311 1.08
' [M+H]" (H)
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2 DKB.
OCHOBAHUA,
o | o | e | e
. + .
0 O [M+H] (B) ITepeMemuBamOT
B T€4. 15 MuH.
Hcxonusie
295 Loz BemecTna 1:1
1.10 VIIIL.4 [MAH]® ®B)
| Cl
A\ 277 1.01
I.11 Cl .
=~ M+H H
B r/\"/6 ) I [ ] (H)
(o] O
281 0.89
112 Cl [M+H]* (H)
Br |
(o] (0]
HcxoaHabIe
pemecTra 1:1
295 1.02
1.13 VIIL.3 [M+H]* (B)
114 Cl 251 0.95
) Br 74 ’ [M+H]" (H)
(o] —N O
N ACN,
/i NEPEMEITHBAKOT
BTeU. 1,5 1.,
S 268 0.47 OYHINAIOT C
L15 VIILS \\ [M+H]" (G) MNOMOTIBIO TIPETI.
/\{/\I\N B3XX
I
Cl N=N (@]
| *CM. HHIKC
Tadauny
Br / 267 0.75
I.16 MO Cl [M+H]* (©)
/
(0]

*n-metokcudpenauunopomun (1,05 skxB.) MeanseHHO AOOABISIOT

K IepeMEeLIaHHOMY

pacrBopy xuopmermirerpaszona u K,CO; (1,4 »sxB.) B DMA mpu 18°C; cmech
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nepememnBaoT npu KT B Tedenue 1,5 4; ouncrtka uepes obpameHHyo ¢azy BOKX

(ACN/H;,0 rpanuesrt, 0,1% TFA).

IIpomesxkyTouHoe coenuHenue 11

IIpomexxytounoe coenunenue 111 (obmuii criocod)

(1R)-2-[5-(Xnopmermin)-2H-1,2,3,4-Terpason-2-un|-1-(4-xaopdenun)stan-1-on

cl Cl

1,30 r (4,80 mmounp) 1-(4-xnopdenmnn)-2-[S-(xnopmernn)-2H-1,2,3 4-rerpazon-
2-un|stan-1-oHa (mpomexyTouHoe coenunenue 1.1) pacreopsror B 20 M ACN B
uHepTHOH atmMocdepe. lobasnsaroT 12 mr (0,02 mmons) xmop([(18S,2S)-2-amuno-1,2-
nupennnytrn](4-ronyoncynpdonun)amuno)(mesuruier)pyreaus (II) (CAS 174813-
81-1) ¢ mocnenyrouum nodasneruemM no kamiasam 0,72 ma (1,73 Mmoub)
TPUITHIIAMHUHOBBIN KOMILJIEKC MypaBbUHOI kucnoTsl (5:2). [Tocne nepememnBanus
npu KT B Teuenue 3 4., paCTBOPUTEIb YAAIAKT MO CHUXKEHHBIM AaBiieHueM. K
ocTaBLIEHCs CBIPOH cMecu NO0OaBISAIOT BOAY M 3Ty CMECh HKCTPATHPYIOT MOCPEICTBOM
EtOAc. Oprannueckue cion o0beauHs0T, cymat Hag Na, SOy, GunbTpyror,
00pabaThIBAIOT AKTUBUPOBAHHBIM YIieM, GUIBTPYIOT U PACTBOPHUTENb YAAISIOT MOX

CHUJKEHHBIM JIaBJI€HHEM, YTOOBI MOJYYUTh MPOMEXKYyTOUHOE coequnenue 11.1.

C10H10C12N4O (M = 273,1 F/MOJ’Ib)
DPU-MC: 273 [M+H]"
R (BDXKX): 0,96 muH (criocob B)

Crnenyromue cCOeAUHEHUS MOJNYyYaOT C UCMOJb30BAHUEM METOAMK, aHAJTOTHYHBIX
OMUCAHHBIM  AJi1  NOPOMEXYTOYHOTO  COECAUHEHUS I1.1 C  TIPUMEHEHUEM
COOTBETCTBYKOIIMX HCXOAHBIX BewmecTB. Kak MNOHATHO cHneuuaiuctam B JaHHOUN
00aCTH TEeXHUKHU, 3THU aHAJOTHYHBbIE NMPUMEPBl MOTYT BKJOYATh BapHalUU OOIIHX

YCJIOBUHN peaKkLHU.
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B32XX Bpems
IIpom. | Hcxonusle CrpykTypa YPU-MC | YACPKUBAHUS
coen. BELIECTBA [MuH]
(cmocob)
P /}/@\ 341 2.63
N .
2 t2 C'/\E=N’ R /~F | [M+HCO,T 0
297 0.52
I1.3 I3 [M+H]* (A)
F
P 295 1.10
Cl N=N OH
N=
313 1.17
IL5 L5 CO (M &)
cl HC
|
313/315 1.26
Cl |
IL.6 L6 ) M+H]" (B)
I OH
Br
317/319 1.14
1.7 1.7 N\',\I/YO/ (M+H]" (B)
Cl N=N OH
o) Cl
313 1.03
I1.8 L8 :
/\(ﬁ/d} seEr | @)
. N= OH
N=
279 1.14
I1.9 L9 / (M+H]" (B)
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o) F
297 0.97
11.10 110 '
—~ONTY [M+H]" (B)
ca = OH
[ D
N 279 0.97
.11 L11 ~ s
~ N [M+H]" (H)
cl N=N  OH
S
283 0.43
.12 112 N “
S~ N ° | ey (A)
Cl N=N OH
F
o) 297 0.97
.13 113
- ~ [M+H]" (B)
7
Cl N=N OH
253 0.48
N .
11.14 114 . N IMHT )
Cl N=N OH
N
A
s 270 0.41
.15 115 \
- < [M+H]” (A)
/\(/q N
ci \=N OH
Cl /
269 .
.16 116 IMHT ?é)s
HO

IIpomMmexyTounoe coequnenue 111

3-Metun-2,4-nuokco-1,2,3,4-teTparugponupuMHANH-S-KapOOKcaMu

OHN
§(\
/N

o)

HN
o /N

(@)

NH,

(@)
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10,0 r (50,46 mMmonb) sTun 3-metun-2,4-nuokco-1,2,3,4-TeTparuApOnupUMHUIHH-
5-xapbokcunara (CAS: 154942-22-0, npomexyrtouHoe coenuHenue XII.6) B 33%
BOAH. aMMoHui (120 mi) mepeMmeimiuBaroT B repmeTruduHoMm cocyae npu 100 °C B
teueHue 10 4. PeakuuoHHyio cmech oxyaxaaroT A0 KT U KOHUEHTPpUPYIOT NOX
cHIKeHHbIM naBieHueM. Ocrtatok pactuparoT ¢ ACN, OoTGHUIBTPOBBIBAIOT M CyLIAT

npu 50 °C, uToObl MONYy4YUTh NpOMexXyTouHoe coequnenue 11

C6H7N3O3 (M = 169,1 F/MOJ‘Ib)
SPU-MC: 170 [M+H]"
R¢ (BOXKX): 0,48 muH (cniocob B)

IIpomMmexxyTouHoe coenunenue IV

IIpomexyTounoe coenudenue IV.1 (o0muii cnocod)

1-(5,6-AudTop-1-6en3odpypan-2-un)stan-1-ox

F F
’

L —  y¢X
HO F o © F

5,00 r (31,6 mmonb) 4,5-nudrop-2-rugpokcudensanpaerus B 50 Mi aneTroHa
obpabatbiBatoT nocpeactsom 6.99 r (50,6 Mmonb) kapOoHaTa Kajaus MOJ aprOHOM IpHU
0°C. Ilocne pomonHUTENbHOTO mepememuBaHus B TedueHue 10 wmuH. npu 0°C
no0aBisoT mo kamasaMm 3,78 ma (47,4 MMOJb) XJIOpaleTOHAa U PEaKLHOHHYIO CMeCh
nepememuBaroT npu 70 °C B Teyenue 3 4. Peakuuonnyrw cmech oxnaxnaaroT 10 KT u
KOHUEeHTPUpyT. ChIpoli TPOAYyKT »3KcTparupyroT mnocpeactsom EtOAc/Boabl u
OpPraHNUYecKyIo a3y KOHLUESHTPHUPYIOT MOJ CHUXKEHHBIM JAaBJICHHUEM, YTOOBI MOJYYHUTh
NIpOMEXKYTOUHOE coenunenue V. 1.

C10HeF20, (M =196,2 r/monb)

'H AMP (300 MI', IMCO-ds) & uact. Ha MiH.: 2.56 (s, 3 H), 7.89 (m, 1 H),
7.92 (m, 1 H), 8.01 (m, 1 H)

Crnenyrmomue cCOeAUHEHUS MOJNYyYaIOT C UCMOJb30BAHUEM METOJAMK, aHAJTOTHYHBIX
OMMCAHHBIM  JUII  OPOMEXYTOYHOro  coeauHenHus  IV.1 C TIPUMEHEHHEM
COOTBETCTBYHOIIMX MCXOAHBIX BellecTB. Kak MNOHATHO chnenuanucTamM B JaHHOMU
o0JlacTH TEXHHUKH, 3TH AHAJOTHYHBIE MPUMEPbl MOTYT BKJIKOYATh BapHALUH OOIIUX

YCJIOBUHN peaKLHU.
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"H AMP (300 | VYcmoeus peakmuu
MT'u, IMCO- (OTKJIOHEHHUE OT
ds) O yacT. Ha obmero cnoco6a)
IIpom. Hcxoausie MIJIH. HIH
coen. BEIIECTBA Crpyxrypa IPU-MC | goyex BpeMs
yaACPKHBAHUS
[MuH]
(cmoco0)
E [TepememuBaOT IpU
/4 90 °C B TeucHue 1
179 0.50 .
V.2 H 3 o (M+H]* (A)
o= F
| 1,1 3kB.
xJopauerosa; 1,7
V.3 / 179 + 0.95 DKB. K2C03
3 0 [M+H] (B)
H
PacTBoputens:
1.35(t, J=7.1 |DMF;
Br. X0 I'o, 3 H), 4.38 | 1,0 5kB. THIOBHIH
Br A\ O (q.J=7.1Tw, 2 | >¢pup
OH H), 7.68 (dd, |6pomykcycHOii
1v.4 o} O o) -- J=8.8,2.1Tu, |KUCIOTHI BMECTO
B 1 H), 7.72-7.79 | xnopauetona; 1,5
O (m, 2 H), 8.04 |sks. K,COs,
j (dd, J=2.1, 0.6 | mepeMemIMBaOT NMpH
T'u, 1 H) 92 °C B TeueHHE
HOYH
o) 1,1 aksB.
| J F 179 0.95 xjopaneTona; 1,7
1V.5 S [M+H]* (B) 3kB. K,CO;4
H O
IIpomexxyToyHOE coeanHeHne V
5-bpom-1-6eH30¢ypan-2-kapOOHOBAs KHCIOTA
Br. (0]
A\ Br. 0)

O O—\ -
OH
K 6,58 r (24,4 mMmounb) stun S5-6pom-1-6en3opypan-2-kapbokcunara (IV.4) B 3

mia EtOH, 66 ma THF u 33 mn Bogs! nodasmstot 1,23 r (29,3 mmons) LiIOH*H,0 npu

0°C. Peakumonnywo cmech nepememmuBaror npu KT B Teuenme 2 4. u 3arem

KOHIIEHTPUPYIOT MOJ CHUKEHHBbIM naBiaeHneM. Ocratok nogkucisaoT ¢ 1M HCI no pH

5 ¥ TDonydeHHBIH O0CanoK OTQHWIBTPOBBIBAIOT U CyWAT, YTOObI MOJYYHTH

MPOMEXKYTOYHOE COEIUHEHHUE V.

CoHsBrOs (M =241,0 r/moub)
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'H IMP (300 MT'u, IMCO-ds) & wact. Ha mas.: 7.59-7.76 (m, 3 H), 8.02 (d, J=
2.0y, 1 H), 13.5 - 14.2 (brs, 1 H).

IIpomesxyrouHoe coennnenue VI

5-bpom-2-¢prop-1-6enzodypan

Br\< ji\d\ EO, Br. N
OH o]

5,00 r (20.7 mmounb) 5-Opom-1-6en3odpypan-2-kapbonosoit kuciorsl (V), 14,70 ¢
(41,5 mmons) Selectfluor u 4,82 r (83,0 mmonb) ¢ropuna kanus B 185 ma DCE u 95
MJI BOJBI MEPEMENINBAIOT B 3anedyaTaHHoil npodupke npu 70°C B teuenue 20 4. 3aTem
PEaKLMOHHYI CMeCh JKCTparupyroT nmocpenctsom DCM/Boabsl. OpraHUYecKUil CIOU
IPOMBIBAIOT MOCPEACTBOM paccoja, cymar Haag Nap,SO; U KOHLEHTPUPYIOT IOJ
CHM)XEHHBbIM  paaBieHueM. OcCTaTok  OYHMIIAIOT €  [OMOINBIO  KOJIOHOYHOH
xpomartorpaduu (cunukarenab, DCM).

CsHsBrFO (M =215,0 r/monp)

'"H IMP (300 MTI'y, JAMCO-ds) & wacT. Ha MuH.: 6.36 (dd, J=6.4, 0.9 T'u, 1 H),
7.47 (dd, J=8.7,2.1T'u, 1 H), 7.58 (d, /=8.7Hz, 1 H), 7.82 (d, J/= 2.1 Ty, 1 H)

IIpomesxkyTouHoe coenudenue VII

1-(2-®@1op-1-6ensodypan-5-un)stan-1-ox
O

Br.
T —~ O
(0]

K 218 mr (1.0 mmonb) 5-6pom-2-¢prTop-1-6en3opypana (VI) B 3 mau DMF u 0,3
M Boabl nobasisitor 168 mr (1.2 Mmousb) kapOoHaTa Kaiusl TPy NEePEeMEIIUBAHUN TIPH
KT. Cmech mpoayBarT aproHOM ¢ mocieayoimuM nodasienuem 25 mr (0,1 mmonb)
1,3-6uc(audpennndochuno)nponana, dppp, 7 mr anerara naymanus(Il) u 183 mr (2,5
MMOJIb) 3TUJIBUHUIOBOTO 3¢upa. Peaknuonnymo cmecr nepememmnBaroT npu 80°C B
TedeHue Houwl, 3aTeM oxyaxnarT no KT u obpabarsiBator ¢ Bogu. 1M HCI (20 mx).

Ilocne mnepememnBanus npu KT B Ttedenne 30 MuUH.,, CMeCb BKCTPArupyroT
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nocpenctsoM EtOAc u oObenuHEHHbIE OpPraHMYECKHE CJIOM KOHLEHTPUPYIOT IOA
CHI)KEHHbIM JnaBieHHeM. CbIpoli MNPOAYKT OYHIIAIOT C IIOMOUIBIO KOJOHOYHOMH
xpomartorpapuu (cunukarenn;, EtOAc/rekcaH, rpanueHr).

C0H,FO, (M =178,2 r/monb)

'H IMP (300 MI'n, JIMCO-dq) & uacr. Ha man.: 2.63 (s, 3H), 6.49 (dd, J= 6.4,
0.8 T'u, 1H, 7.70 (dt, /=8.7,0.8 T'u, 1H, 7.93 (dd, J=8.7, 1.9 I', 1H, 8.25 (dd, J= 1.9,
0.6 T'u, 1H

IIpomexyTounoe coenunenue VIII

IIpomexyrounoe coenudenue VIIIL 1 (obmuii ciocob)

2-bpom-1-(2-dpTop-1-6eH30dypan-5-un)3Tan-1-on

o
Br.

126 mr (0,71 mmounb) 1-(2-pTop-1-0en3opypan-S-un)stan-1-ona (VII) B 1,5 ma
THF ofpabareiBator mno kammsm ¢ 0,34 r (0,71 wmmonb) Tpubpomuaa
terpabytunammonust B 0,08 mn MeOH u 0,8 mn THF npu nepememmnBannu npu KT.
ITocne nmepeMemuBaHUs B Te€UeHHE 2 4., PEAKLHOHHYI CMEChb KOHLEHTPUPYIOT IOJ
CHIJKEHHBIM JaBJICHMEM, M OCTAaTOK »JKCTparupyroT mnocpeacrsoM EtOAc/Boxsl.
Opranuueckuii CJI0H KOHLUEHTPUPYIOT MOJA CHUKEHHBIM JAABJICHUEM U CHIPOH MPOAYKT
OYHINAIOT C TMOMOIIBI KOJOHOYHON xpomarorpaduu (cunukarenb, rexcan/EtOAc,
I'PaTHEHT).

C10HsBrFO, (M =257.1 r/mounb)

'H AMP (300 MI'u, AMCO-d;) & uact. Ha man.: 4.99 (s, 2H), 6.53 (dd, J= 6.4,
0.9Tmn, 1H, 7.75 (d, J= 8.7, 1H), 7.88-8.03 (m, 1H), 8.31 (dd, /=1.9,0.6 I', I|H

Crnenymomue coOeAUHEHHS MOJYyUYarOT ¢ UCIOJIb30BAHNEM METOAMK, aHAJOTHUYHBIX
ONMMCAHHBIM  JJsI  OPOMEXyTO4HOro coenuHenus VIIIL1 ¢ npumeHeHuem
COOTBETCTBYIOIIUX HCXOAHBIX BewmecTB. Kak MNOHATHO cHneuuaiuctamM B JaHHOU
00aCTH TEeXHUKHU, STU aHAJOTHYHBbIE NMPUMEPBl MOTYT BKJOYATh BapHalUU OOIIHX

YCJIOBUM pPEAKLUH.
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'H AAMP (300 MT', IMCO-d) &
JacT. HA MJIH.

IIpowm. Hcxonneie HIIH
coen. BCIIECTBA Crpyxrypa IPU-MC B3XX Bpemsa yaepkupaHus
[MuH]
(cmoco0)

257/259 0.58

VIIIL.2 [M+H]" (A)

Iv.2

4.80 (s, 2H), 7.31 (ddd, J= 9.7,

257/259 1.03

VIII.4 IvV.5 [M+H]" (B)

VIII.5 S 228/230 0.75

[M-H]" (D

F
o 0
N\
Br
Br F
VIIL3 V3 0 B 8.8.2.1 T, 1H, 7.73 (dd, J= 9.1,
: : \ 2.1 Tw, 1H, 7.93 (dd. J= 8.8, 5.7
o ', 1H, 8.10 (d, J= 0.9 T, 1H
Br O
PRSBN
0 F
N
Br s~
N\
o)

*: Peaxunto mposoasT ¢ 6pomom (13,6 skB.) npu KT B Teuenue 2 4. B

AUOKCAH/AUATUIIOBBIA 3 HUp U racsiT paCTBOPOM THOCYJIb(paTa HATPHS.

IIpomesxkyrouHnoe coennnenue 1X

Orun-1-({2-[(2R)-2-(4-xnopdenmn)-2-ruapokcudtun|-2H-1,2,3 4-rerpazon-5-

W1} MeTuN)-3-MeTun-2,4-nuokco-1,2,3,4-TeTparuiponupuMuIuH-S-kapOoOKCcHiIaT

K 200 mr (1,01 mmonb) satun 3-metun-2,4-nuokco-1,2,3,4-
TeTparuaponupuMuanH-5S-kapookcunara (CAS: 154942-22-0, npoMekyToO4HOE
coequnenue XI1.6) B 8 ma DMF no6asnstor 303 mr (1,11 mmons) (1R)-2-[5-

(xnopmerun)-2H-1,2,3,4-rerpazon-2-un]-1-(4-xmopdenunn)stan-1-ona
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(mpomesxyTounoe coenunenue 11.1) u 418 mr (3,03 mmouns) K,CO3 u cmech
nepemewmnBaroT npu 50°C B Teuenue 5 4., 3atem npu KT B Teuenue 17 u. Ceipoii
MPOAYKT OUUINAIOT ¢ MOMOIIbI0 obpameHHo-(pazooit BOXX (ACN/H,0 rpagueHnT,

0,1% TFA), uToObI MOAYYUTH L[€JEBOI MPOAYKT.

C18H19C1N605 (M = 434,8 F/MOJII::)
DPU-MC: 435 [M+H]"
R¢ (BOXKX): 0,48 muH (criocob A)

IIpoMexyTOUYHOE coequHeHne X

1-({2-[(2R)-2-(4-Xnopdenun)-2-ruapokcudTui|-2H-1,2,3 4-reTpazon-5-

ui}MeTun)-3-metui-2,4-nuokco-1,2,3,4-reTparuApOonupUMUIANH-S-KapOOHOBAsI

KHCIIOTa
o Q !
Z I z
/ /
N=N — N=N
Y HO Y HO
O 0]
H
o] \\ o
K 200 mr (0,46 mMmonp) npoMekyTouHoe coenunenue IX B 1 M meranona, 1 mn
THF, u 100 wmxn Boxgbl pobasnstor 44 wmr (1,8 MMOJb) THAPOKCHUIOA JIUTHS.
PeakiinoHnyo cmech nepeMemnBaloT B TedeHue 1 4. npu 50°C u 3aTeM OXJaXJAOT
no KT u pasbaBnsror ¢ Bomoi. Bonubiii cioit mpombiBatoT nocpeactsom DCM tpu

pasa, MOAKHUCISIOT MYPaBbUHOW KHCJIOTOHM M MOJIYYEHHBIH OCAZOK OT(HHIBTPOBBIBAIOT

u cymat npu S0°C, 4ToObI MOAYYUTh LEJEBON MPOAYKT.

C16H15C1N6O5 (M = 406,8 F/MOJ’Ib)
SPU-MC: 407 [M+H]"
R (BOXKX): 0,46 muH (crtocob A)

IIpoMexxyTouHOEe coenuneHue XI

IIpomexyTounoe coenuHenue X1.1 (o0muii cnocod)

1,3-Austun 2-{[(uukino0yTun kapbaMoOu)aMUHO |METUIIHAEH } TPOTIAHAN0AT



10

15

-80 -

1,00 r (8,76 mmonb) nukinoOyrunmoueBuHbl U 3,79 r (17,52 mmonb) 1,3-nusTun
2-(3TOKCUMETHUJIMCH ) TPONIAHINOAT HArpeBalOT B YHCTHIX yciaoBusix mpu 100°C B
teuedue 2,5 4., u npu 130°C B Teuenue S5 4. Peakumonnyto cmech oxnaxaaroT 1o KT,
pa30aBISIOT ¢ METAHOJOM M OYHINAIT C NMOMOIIBI oOpameHHO-(a3zoBoit BOIKX

ACN/H,0 rpaguent, 0,1% TFA), 4To0bl MOJY4YHTh MPOMEKYTOUHOE COENHHEHUE
y Y y

XI.1.
C13H790N,0O5 (M = 284,3 r/moub)
SPU-MC: 285 [M+H]"
R (BOXKX): 0,53 muH (cocob A)

Crnenyrmomue COeAUHEHUS MOJYYaOT C UCMOJb30BAHUEM METOAMK, aHAJTOTHYHBIX
OMMMCAHHBIM  JUII  OPOMEXyTO4HOro  coeauHenus  XI.1 C IIpUMEHEHHUEM
COOTBETCTBYIIIUX MCXOAHBIX BewecTB. Kak MNOHATHO cHneuuaiauctam B JaHHOU
o0JlacTH TEXHHUKH, 5TH AHAJOTUYHBIE MPHUMEPbl MOTYT BKJIKOYATh BapUalUu OOIINX

YCJIIOBUN PEAKLUU.

B2XX VYcenosus peakuuu
BpeMi (OTKIOHEHHE OT 00IIEero
IIpowm. Hcxonubie
coex. BOIeCTBA Ctpykrypa OPU-MC | ynepxua- cmocoba)
HUS [MHH]
(cmoco0)

2,5 4. mpu 100 °C, 1 u.
npu 130 °C

259 0.47
[M+H]" (A)

XI1.2 /\N)]\NHZ

1,5 4. mpu 100 °C

o o
/\D)Kﬂ\/\
/\N/J:o
H
/%/\ TOJIBKO
| 285 0.52
XI1.3 XIV.1 y N )
No
H
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3 4. mpu 100 °C ToNBKO
o % - Vs
x4 \(\ﬂ\wz I [M+H]" | (A)
Mo
H
o o 3 u. mpu 100 °C ToaBKO
| 289 0.44
XI1.5 XIV.2 m)kd;{\ [M+H]" (A)
Wo
H

IIpoMmexxyTouHoe coennHenue XII

IIpomexytounoe coenudenue XII.1 (oOmuii criocod)

tun-1-uukno0yTui-2-rugpoKcu-6-okco-1,0-TuruApOnMpUMHANH-5 -
5 KapOokcuiar

O O H
/%)%/\ J
—_—
H F N
%O
H

O

K 2,00 r (7,03 mmonb) mpoMexxyTouHoro coeauneHus XI.1 B 30 mu staHona

nobasnsroT 957 mr (14,1 MMOJIb) 3TOKCHUIIA HATPHsI, H CMECh NMepeMemnBarT npu 80

10 °C B TeueHue 3 4., 3aTeM pa30aBIAIOT C HTAHOJOM M OYHINAT C I[MOMOIIBIO
obpamenHo-dazosoit BOXX (ACN/H,0 rpanuent, 0,1% TFA).
Ci11H14N20y4 (M = 238,2 r/monb)
BPU-MC: 239 [M+H]"
R¢ (BOXKX): 0,37 muH (ciocob A)

15

Crnenyromue COeAUHEHUS MOJYYaIOT C UCMOJb30BAHUEM METOAMK, aHAJTOTUYHBIX
ONMMCAHHBIM A  NOpoMexyTouHoro coenuHenus XIIL1 ¢ npumeHeHuem

COOTBETCTBYHOIINX MHCXOAHBIX BCIICCTB. Kax nonsTHO crnequaaucraM B JTaHHOM
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obnactu TCEXHUKHU, 3THU AHAJOTUYHBIC NMPUMEPBI MOrYT BKJIFOYAaThb BapualHuU O6H_II/IX

YCJIOBUM peaKLHU.

O poun | ot e
ITpom. | Hcxomusie Yy ACPKUBAHHUSA
coen. BCIIECTBA Crpyxrypa OPU-MC [MuH] obmero cnocoba)
(cmoco0)
H 2 4. ipu 80 °C
| 213 0.28
XIIL.2 XI1.2 [M+H]" (A)
O o
4 4. mpu 80 °C;
nobasineHue 1 5KB.
239 0.36 NaOEt, 2 4. mpu 80
XII.3 XIL.3 [M+H]" (A) oC
2 4. mpu 80 °C
241 0.40
XII. 4 X1.4 [M+H]" (A)
H 2 4. mpu 80 °C
I 243 0.29
XIIL.5 XIL.5 [M+H]" (A)
/
IIpomexyTouHoe coenunenue XII.6
5 Otun-3-metun-2,4-nuokco-1,2,3,4-rerparuAponupuMHANH-5-KapOoKcuIaT
@)
0 o 0 H
\N)kN - Y
H, +
H |
O

500 mr (6,75 mmonb) merunmoueBuHsl U 1,36 r (6,75 mmonb) 1,3-nusTuin-2-
(METOKCHMETHUIIH/IEH) MPOMAaHAN0aTa NEePEeMEINBAIOT B YHCTHIX yciaoBusx npu 120°C
B TedeHue 2 4., npu KT B teuenue 17 u., npu 100 °C B Teuenue 66 u., npu 150°C B

10 teueHue 17 4. u npu 120 °C B Teuenne 17 4. 3arem cmech pazdasisaror ¢ EtOAc u
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KUIATAT ¢ OOpaTHBIM XojoauiabHUkOM. Cwmech MemneHHo oxyaxgaloT 10 KT wu

BbIMMABHICE B OCAAOK MPOMEXKYTOUYHOC COCANHEHUC OT(I)I/IJ'IprOBbIBaIOT.

C3H10N204 (M = 198,2 F/MOJ’Ib)
DPU-MC: 199 [M+H]"
R (BOXX): 0,24 muH (ciocob A)

IIpomexkyTounoe coenunenue XIII

IIpomexyrounoe coenuHenue XIII. 1 (obwmuii cocod)

1-IuknoOyTHI-2-ruApOKCU-6-0KCO-1,6- TMTHIPOTTUPUMUIHH-5-KapOOoKcaMu g

H
Qﬁw*
O o

630 mr (0,03 mmonp) mpomexytouHoro coenuneHuss XII.1 B 10 mn BoxH.

ammonus (33%) nepememuBarot npu 85 °C B TeueHue 17 4. B repMETHYHOM COCYAE.
ITepememuBanne npopomkarT npu 100 °C u noGaBnsoT BOAH. aMMOHHH IOKa
UCXOJHBIN MaTepHaa He OyAeT MOJHOCTBIO U3PACXOOBAaH. 3aTEM PEaKIMOHHYIO CMECh
KOHLIEHTPUPYIOT TOJA CHHM)XEHHBIM JaBJI€HHEM, 4YTOOBl MOJYYHUTh IMPOMEXYTOUHOE

coenquHenue XIII.1.

C9H11N3O3 (M = 209,2 F/MOJII:»)
DPU-MC: 210 [M+H]"
R¢ (BXKX): 0,31 muH (ciocob A)

Crnenyromue cCOeAUHEHUS MOJNYyYaOT C UCMOJb30BAHUEM METOJAMK, aHAJIOTHUYHBIX
OMMCAHHBIM  AJs  OpoMexyTodHoro coenuHeHus XIIIL1 ¢ npumeHeHuem
COOTBETCTBYIOIIUX HCXOAHBIX BewmecTB. Kak MNOHATHO cHneuuaiuctamM B JaHHOU
00acCTH TEeXHUKHU, 3TU AHAJOTHYHBbIE NMPUMEPBl MOTYT BKJOYATh BapUalUU OOIIHX

YCJIOBUHN peaKLHU.



-84 -

TIpom HcxoaHsie BOIX spens

POM. A Crpykrypa OPU-MC YACPKUBAHHUA [MHH]
coca. BCIICCTBA (CHOC06)

H
XII1.2 XII.2 ! H, [1\/?314}1]+ 2?3)2
O o

XII1.3* XI1.3 [Nﬂglr 0('/i)2
XIIL.4%* 212 0.34

" XIIL.4 [M+H]* (A)

H

X115 —_ J 214 0.22

Hok : H, [M+H]" (A)

o]
I o}

*obpabotka: moakucaute BoaH. HCl (IM), skctparuposats ¢ DCM,
KOHLIEHTPHUPOBATH OPT. CJIOH MOJ CHH)KEHHBIM IaBJIEHUEM, OYHCTKA Yepe3
obpamennyio ¢pazy BOXKX (ACN/H,;0 rpanuenrt, 0,1% TFA).

5 ** ouncTka yepes obpameHHyw pazy BOKX

IIpomexyTounoe coenunenue XIV.1

(LIuk10TpONMIMETHII )MOYEBUHA

O
HCI
HAN N - H,
V H
10 K 530 mr (4,93 mmonp) 1-mukinonponmiMeTaHaMUHA THAPOXJIOPUAA B 2 MJ BOABI

nobasnsaroT 599 wmr (7.39 Mmonp) nuaHaTa Kajgus MallbIMH TMOPLUHMSIMH U CMECh
nepemewmnBaroT npu 100 °C B Teuenue 3 4. PeakunoHHywo cMech octaBisitoT npu KT B
TedueHue 14 4., 3areM npoMmexyrouHoe coenuHenne XIV.1 oT@uiapTpoBBIBAIOT.

C5H10N20 (M = 114,2 F/MOJ’Ib)
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DPU-MC: 115 [M+H]"
R (BOXKX): 0,15 muH (cocob A)

IIpomexyTounoe coenunenue XIV.2

(2-MeTOKCUATHII)MOYEBHHA

O

H

K 2,0 r (26.63 MMoONb) 2-MeTOKCHAITUIAMHHA B 8 MJ BOABI H00aBisitoT 3,24 T
(39,94 mmonp) nuaHaTa Kajlus MaJIBIMH MOPLUUSIMH U CMeCh mepemMemuBarT npu 100
°C B Teuenue 3 4., oxyaxaarT 10 KT, pa30aBiasOT ¢ BOIOW/METaHOJIOM U OYHUINAKOT C

noMoibio obpamenHo-dazosoit BOXX (ACN/H,0 rpaauent, 0,1% TFA).

C4H10N202 (M = 114,2 F/MOJ’Ib)
BPU-MC: 119 [M+H]"
R (BOXKX): 0,11 mus (cmocob A)

IlonydyeHHe KOHEUYHBIX COSIMHEHUMN

ITpumep 1 (obmuii cnocob)
1-({2-[(2R)-2-(4-Xnopdenun)-2-ruapokcustuia]-2H-1,2,3 4-rerpazon-5-

W} MeTHIT)-3-MeTu-2,4-11uoKkco-1,2,3,4-TreTparuiponupuMuanH-5-kapObokcaMu

Cl
7
NH \N)X\N/\( W
y7 — N=N
+ Y HO
o \ OH fo
o H, N S H,

K 100 mr (0,59 mmonb) 3-metun-2,4-nuokco-1,2,3,4-rerparugAponupuMHANH-S -
kapbokcamuna (nmpomexyrounoe coenunenue I11) B S mn DMF noGasnsror 178 mr
(0,65 mmonp) (1R)-2-[5-(xnopmeTun)-2H-1,2,3,4-reTpazon-2-un]-1-(4-
xnopdenmn)3Tan-1-ona (mpomexyrounoe coenuHenue 11.1) u 245 mr (1,77 mmounb)
K,COs u cmecwr nepememuBaroT npu KT B Teuenue Houn. CMech OUUILIAKOT C
noMoubio obpamenHo-dpazosoit BOXX (ACN/H,0 rpaguent, 0,1% TFA), utobsr

MOJIYYUTh LIEJIEBOU NPOAYKT.
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Ci16H16CIN;Oy4

OPU-MC:

R, (BDXX):

d, J=3.4 T, 1 H), 8.20 (br d, J=3.4 'y, 1 H), 8.77 (s, 1 H)
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(M =405,8 r/monb)

406 [M+H]"

1,05 muH (criocod B)
'H SIMP (400 MI'n, IMCO-ds) & uact. Ha mun.: 3.21 (s, 3 H), 4.73 - 4.84 (m, 2

H), 5.13 (m, 1 H), 5.45 (s, 2 H), 592 (d, J=2.4 T'y, 1 H), 7.35-7.42 (m, 4 H), 7.64 (br

C.Hel[y}OH.II/Ie COCANHECHUA MOJIYHar0T C UCITOJBb30BaAHUEM METOAUK, aHAJIOTUYHBIX

ONMMCAaHHBIM AJId IIpUMEpa 1c NPUMEHEHUEM COOTBCTCTBYIHOIIHUX HCXOAHBIX BCIIECCTB.

Kax nmousiTHO crnenquajaucraM B I[aHHOfI obmacTu TEXHHUKHU, 5TH AaHAJTOTUYHBIC MMPUMEPbI

MOT'YT BKJIFOUAaTh Bapualnuun O6H_II/IX YCJIOBI/Iﬁ peaknuuu.

Hcxonaubie
Mp. BCIICCTBA Crpykrypa Ycaosusa peakuuu
O

2 3KB. OCHOBaHHUA

2 III + I1.4 ACTBOPHTCIIb

= p p :

© N DMF, KT 22 4.

HO
H2
0

M 3 3KB. OCHOBAHHS

F pacTBOPHUTEb.

+
3 III + I1.5 __ New AR KT 8
TCUCHHEC HOYH
HO
H2
O

\N/U\N/Y . 1,5 5KB. OCHOBAHHSA

A PacCTBOPHUTEIE:

! i — DMF, KT B
N\ TCUCHHUEC HOYH
H
H2
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O
3 3KB. OCHOBAHHUSA
5 III + 1I1.6 PaCTBOPHTEID!
= N J DMF, KT B
l TEUCHHE HOYH
HO
H2
\VM 3 9KB. OCHOBAHHA
6 I +11.8 PacTBOPHUTEIIb:
N DMF, KT B
TCUCHHUC HOYH
HO
H2
@)
3 3KB. OCHOBAHHUSA
7 I+ 11.7 PacTBOPHUTEII:
= Nx DMF, KT s
r TCUCHHE HOYH
HO
H2
\\’/KV/Y 3 3KB. OCHOBAHHS
8 III + I1.10 PacTBOPHUTEIb:
N DMF, KT B
TEUCHHE HOYH
HO
H2
3 3KB. OCHOBAHHC
9 I +11.9 PacTBopurens:
' DMA. KT B
TCUCHHUC HOYH
O
\M 3 3KB. OCHOBAHHA
10 IIT + I1.11 __ PacTBOPHUTEIE:
Nx DMF, KT B

TCUCHHC HOYH




(]
1,5 3kxB. OCHOBAHHA
11 I + 11.12 O\’ PACTBOPHTEIb:
o) = N DMF, KT s
TCUCHUE HOYH
HO
H2
(0]
\'M 1,5 5KB. OCHOBAHHA
12 IIT + I1.13 pPacTBOPHUTETb.
O NF N DMF, KT s
TCUCHHUC HOYH
HO
H,
O
3 3KB. OCHOBaHHI
13 I + 11.14 pacTBOPHUTEND:
= Ny DMF, KT &
TCUCHHUC HOYH
H
H2
0
\N/‘(N/Y 1,5 3kB. OCHOBAHHUA
14 I+ 11.15 pacTBOPHUTEID:
O NF Nx J DMF. KT B
S l TCUCHUE HOYH
19| HO
H, A
(o]
\N/IKN/\/ 1,5 5KB. OCHOBAHHA
15 IIT + 11.3 — pacTBOPHUTETb.
o Nx 74 DMF, KT s
HO TCUCHHUC HOYH
H, I
O
2 3KB. OCHOBAHHA
PACTBOPHUTEIB:
16 III + 11.16 _— DMF, 2 4. npu 50
N\ °C, KT B TecucHHE
HO
H qu
H2
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17

XIII.4 + 11.1

3 3KB. OCHOBAHHS
PacTBOPHUTEIb:
DMF, KT 20 u.

18

XIII.1 + I1.1

3 5KB. OCHOBAaHHSI
PACTBOPHUTEIE:
DMF, KT 17 u.

19

XIII1.2 + II.1

3 3KB. OCHOBaHHI
PacTBOPHUTEIE:
| DMF, KT 17 u.

20

XIIL.3 + 1I.1

3 3KB. OCHOBAHHS
PacTBOPHUTEIb:
DMF, KT 17 u.

21

XIIL.5 + 1.1

3 5KB. OCHOBAaHHSI
PACTBOPHUTEIE:
I DMF, KT 20 u.

AHanuTHYECKUE JAaHHBIC OJIA COGHHHGHHﬁ, OIIMCAaHHBIX B Ta6m/1ue BBIIIEC:

B2XX Bpems
TIp. SPU-MC y“:‘ep[ﬁ;‘i;‘”" 'H SMP (400 MT'w, IMCO-d)  4acT. Ha MJIH.
(cmoco0)
321 (s, 3 H), 487 -5.03 (m, 2 H), 5.44 - 5.51 (m, 3 H),
428 0.45 6.44 (d, J=5.2 T, 1 H), 7.29 - 7.39 (m, 2 H), 7.32 (s, 1
2 [M+H]* (A) H), 7.63 (d, J=3.5 T'm, 1 H), 7.74 - 7.78 (m, 1 H), 7.93 (m,
1 H), 8.20 (d, J=3.5 T', 1 H), 8.79 (s, 1 H)
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3.21 (s, 3 H), 4.87 - 5.04 (m, 2 H), 5.42 - 5.50 (m, 3 H),
6.46 (brd, J=4.7 T, 1 H), 7.22 (td, J=9.0, 2.5 T, 1 H),

146 1.07 7.31 (s, 1 H), 7.63 (d, J=3.5 T, 1 H), 7.78 (dd, J=8.7, 5.3
3 [M+H]" (B) Tw, 1 H), 7.84 (dd, J=9.3, 2.5 ', 1 H), 8.20 (d, J=3.5 T'w,
1 H), 8.77 (s, 1 H)

3.22 (s, 3 H), 4.78 - 4.86 (m, 2 H), 5.20 (1, J=6.4 I'm, 1

130 0.44 H), 5.44 (s, 2 H), 5.7 - 6.1 (br s, 1 H), 6.30 (d, J=6.3 T,

4 (MFH]" (A) 1 H), 7.30 (dd, J=8.6, 1.6 T, 1 H), 7.49 (d, J=8.6 T'w, 1
H), 7.59 (d, J=1.6 T, 1 H), 7.63 (d, J=3.4 T, 1 H), 8.20

(d,J=3.4Tu, 1 H), 8.76 (s, 1 H)

3.21 (s, 3 H), 4.80 - 5.00 (m, 2 H), 5.32 (m, 1 H), 5.46 (s,

146 113 2 H), 6.58 (d, J=5.3 T, 1 H), 7.10 (d, J=1.0 T, 1 H),
5 [M+H]* (B) 7.62 (d, J=3.5Tu, 1 H), 8.19 (d, J=3.5 T, 1 H), 8.79 (s, 1

H)

3.20 (s, 3 H), 4.97 - 5.10 (m, 2 H), 5.29 (m, 1 H), 5.44 (s,
146 109 2H), 6.31 (s, 1 H), 6.83 (s, 1 H), 7.32 (dd, J=8.7, 2.2 T'w

6 (M| ®) 1H),7.59 (d, J=8.7 T, 1 H), 7.63 (d, J=3.4 Ty, 1 H),
7.68 (d, J=2.2 T, 1 H), 8.19 (d, J=3.4 T, 1 H), 8.76 (s, 1

H)

3.22 (s, 3 H), 4.74 - 4.84 (m, 2 H), 5.11 (m, 1 H), 5.45 (s,

449/451 1.04 2 H), 5.92 (brs, 1 H), 7.33 (m, 2 H), 7.52 (m, 2 H), 7.63

7 [M+H]" (B) (d,J=3.4Tu, 1 H), 8.20 (d, J/=3.4 T, 1 H), 8.77 (s, 1 H)
3.20 (s, 3 H), 4.97 - 5.10 (m, 2 H), 5.28 (m, 1 H), 5.44 (s,

130 109 2 H), 6.29 (d, J=5.8 T, 1 H), 6.83 (s, 1 H), 7.12 (id,

8 (MH]* ®) J=9.2,2.7Tu, 1 H), 7.41 (dd, J=8.9, 2.7 T, 1 H), 7.58

(dd, J=8.9, 4.2 T, 1 H), 7.62 (brd, J=3.2 T, 1 H), 8.19
(brd, J=3.2 T, 1 H), 8.75 (s, 1 H)

3.20 (s, 3 H), 4.98 - 5.09 (m, 2 H), 5.28 (m, 1 H), 5.44 (s,

412 0.53 2H),5.8-6.7 (brs, 1 H), 6.84 (s, 1 H), 7.23 (m, 1 H),
9 [M+H]* D) 7.29 (m, 1 H), 7.55 (m, 1 H), 7.59 (m, 1 H), 7.62 (d, J=3.5

I'u, 1 H), 8.19 (d, J=3.5 T, 1 H), 8.77 (s, 1 H)
3.22 (s, 3 H), 4.80 - 4.92 (m, 2 H), 5.30 (m, 1 H), 5.45 (s,
0 412 1.03 2 H), 6.40 (brs, 1 H), 6.87 (dd, J= 3.8, 0.7 T, 1 H), 6.96
[M+H]" (B) (d, J=3.8 T, 1 H), 7.63 (brd, J=3.3 Ty, 1 H), 8.19 (br d,
J=3.3Tu, 1 H), 8.78 (s, 1 H)

3.22 (s, 3 H), 4.69 - 4.80 (m, 2 H), 4.99 - 5.07 (m, 1 H),

416 0.70 5.44 (s, 2 H), 5.76 (d, J=4.8 T, 1 H), 5.96 - 6.01 (m, 2

11 [M+H]" ©) H), 6.77 - 6.86 (m, 2 H), 6.98 (s, 1 H), 7.63 (br d, J=3.1

T'w, 1 H), 8.20 (brd, J=3.1 T, 1 H), 8.78 (s, 1 H)

3.20 (s, 3 H), 4.97 - 5.08 (m, 2 H), 5.26 (m, 1 H), 5.44 (s,
1430 077 2 H), 6.26 (d, J=5.7 T, 1 H), 6.84 (s, 1 H), 7.12 (m, 1 H),

12 [M+H]* (€ 7.51 (m, 1 H), 7.60 (m, 1 H), 7.62 (br d, J=3.3 T, 1 H),

8.19 (brd, J=3.3 T, 1 H), 8.76 (s, 1 H)

2.28 (s, 3 H), 3.22 (s, 3 H), 4.75 (m, 2 H), 5.07 (m, 1 H),
386 1.02 5.45 (s, 2 H), 5.75 (d, J=4.9 T, 1 H), 7.13 (m, 2 H), 7.25
13 [M+H]* (B) (m, 2 H), 7.64 (d, J=3.6 T, 1 H), 8.20 (d, J=3.6 ', 1 H),

8.78 (s, 1 H)

3.22 (s, 3 H), 4.86 - 5.03 (m, 2 H), 5.45 (s, 2 H), 5.47 (m,

403 0.67 1 H), 6.70 (d, J=5.3 T, 1 H), 7.19 (d, J=3.9 Ty, 1 H),

14 [M+H]* (€ 7.63 (brd, J=3.4 T, 1 H), 7.84 (d, J=3.9 T, 1 H), 8.20

(brd, J=3.4 Tu, 1 H), 8.78 (s, 1 H)

130 055 3.20 (s, 3 H), 5.01 - 5.11 (m, 2 H), 5.32 (m, 1 H), 5.44 (s,
15 [MtH]* D) 2H), 6.0 -6.7 (brs, 1 H), 6.94 (m, 1 H), 7.17 - 7.25 (m, 2
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H), 7.43 (m, 1 H), 7.62 (d, J=3.5 ', 1 H), 8.19 (d, J=3.5
T'n, 1 H), 8.75 (s, 1 H)
3.22 (s, 3 H), 3.73 (s, 3H), 4.66 - 4.81 (m, 2 H), 5.05 (m,
402 037 1 H), 5.45 (s, 2 H), 5.71 (br's, 1 H), 6.88 (m, 2H), 7.29
16 [M+H]* (A) (m, 2H), 7.64 (brd, J=3.1 T, 1 H), 8.20 (brd, J=3.1 Tw,
1 H), 8.76 (s, 1 H)
0.83 (d, J=6.8 T, 6 H), 2.01 (m, 1 H), 3.70 (d, J=7.4 I'L,
448 078 2 H), 4.73 - 4.84 (m, 2 H), 5.11 (m, 1 H), 5.44 (s, 2 H),
17 [M+H]* ) 5.5-6.3 (brs, 1 H), 7.38 (m, 4 H), 7.63 (brd, J=3.4 'y, 1
H), 8.20 (d, J=3.4 T, 1 H), 8.78 (s, 1 H)
1.62 - 1.89 (m, 2 H), 2.11 - 2.24 (m, 2 H), 2.68 - 2.82 (m,
446 072 2 H), 4.74 - 4.85 (m, 2 H), 5.08-5.19 (m, 2 H), 5.40 (s, 2
18 [M+H]* (D) H), 5.93 (d, J=4.8 Ty, 1 H), 7.38 (m, 4 H), 7.60 (br d,
J=3.4Tn, 1 H),8.16 (brd, J=3.4 'y, 1 H), 8.73 (s, 1 H)
1.11 (t, J=7.0 T, 3 H), 3.88 (q. J=7.0 T'w, 2 H), 4.73 -
420 0.67 4.86 (m, 2 H), 5.12 (m, 1 H), 5.44 (s, 2 H), 5.5 - 6.4 (brs,
19 [M+H]* (E) 1 H), 7.34 - 7.44 (m, 4 H), 7.63 (brd, J=3.3 ', 1 H),
8.20 (brd, J=3.3 T'm, 1 H), 8.76 (s, 1 H)
0.28-0.46 (m, 4 H), 1.14 (m, 1 H), 3.75 (d, J=7.1 T, 2
446 074 H), 4.75 - 4.84 (m, 2 H), 5.12 (m, 1 H), 5.45 (s, 2 H), 5.92
20 [M+H]* I (d, J=4.8 T, 1 H), 7.38 (m, 4 H), 7.64 (d, J=3.4 T, 1 H),
8.19 (d, J=3.4 T, 1 H), 8.78 (s, 1 H)
3.22 (s, 3H), 3.49 (t, J=6.0 ['w, 2H), 4.04 (t, J=6.0 I'w,
450 0.63 2H), 4.74 - 4.83 (m, 2 H), 5.12 (m, 1 H), 5.44 (s, 2 H), 5.6
21 [M+H]* ) -6.2 (brs, 1 H), 7.34 - 7.42 (m, 4 H), 7.64 (br d, J=3.4
T'm, 1 H), 8.16 (brd, J=3.4 T'm, 1 H), 8.77 (s, 1 H)

IIpumep 22 (0bmuit cnocob)
1-({2-[(2R)-2-(4-Xnopdenun)-2-ruapokcustuin]-2H-1,2,3 4-rerpazon-5-

w1 fMeTHi1)-N-(2-MeToKCHuyTHI)-3-MeTu-2,4-110kco-1,2,3,4-TeTparuipOnupUMHU I H -

5-xapOokcamua

\

/ '\ OH ° { n o

O>’ 2 * Q
H2

N/ /

H o NQ/\

o
o} o o—

K 20 wmr (0,05 mmonp) mpomexyrodHoro coenmHeHuss X B 1,0 ma DMF
nobasmsror 25 mkn (0,15 mmons) DIPEA u 22 wmr (0,06 mmonr) HATU npwu

nepememnBanuu npu KT. Yepes 30 muH. pobGaBnaror 8 wmka (0,10 mmons) 2-
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MeTOKCcudTaH-1-amMuHa, u cMech nepememnBaroT npu KT B Teuenue 90 mun. 3atem
ouncTKa ¢ nmomoupo obpamenno-paszosoit BOXKX (ACN/H,O rpaauent, 0,1% TFA)

o0ecreynBaeT LeJeBOH NPOIYKT.

C19H22C1N7O5 (M = 463,9 F/MOJ'II:)
SPU-MC: 464 [M+H]"
R¢ (BOXKX): 0,48 muH (criocob A)

'H AMP (400 MT'u, IMCO-ds) & uact. Ha man. 3.22 (s, 3 H), 3.28 (s, 3 H), 3.41
-3.51 (m, 4 H), 4.73 - 4.84 (m, 2 H), 5.13 (m, 1 H), 5.45 (s, 2 H), 5.5 - 6.4 (br s, 1 H),
7.38 (m, 4 H), 8.77 (s, 1 H), 8.94 (m, 1 H).

CJ'IeI[YI'OH.II/Ie COCAUHECHUA MOJIYHAar0OT C UCIIOJIBb30BAHUEM METOAUK, aHAJIOTUYHBIX
ONIMCAaHHBbIM AJIsd IpUMEpa 22 ¢ NPpUMEHEHUEM COOTBECTCTBYHOIINUX MCXOAHBIX BCIICCTB.
Kax nmoHsiTHO crnenuajaucraM B I[aHHOfI obnactu TEXHUKHU, 5TU AaHAJTOTHUYHBIC NMPUMEPbI

MOT'YT BKJIFOYAaTh Bapualuun O6H_II/IX YCJIOBI/Iﬁ peaknuu.

Hcxomunie VcaoBusa

Crpyktypa

Ip.
BEINECCTBA peaKkuuu

23 MUH
Y

+
Ha OH DMF, KT 90
+

X
L
X
Q 74
/
OH

’4 EH: :j Y DMFN;HIEIT 40
H, © Q

Z
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25 DMF, KT 90
MHH
NH,
X +
NH,
DMF, KT 60
26 \ N MHH
X +
DMF, KT 40
27 HZ\ MHH
X +
H2
)8 DMF, KT 90
O\ MHUH
{ ©
X +
72
@l 6 JKB.
29 OCHOBAHUA,
DMF, KT 60
MHH
H,N  Hel

HCI
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30

DMF, KT 90
MHUH

31

DMF, KT 90
MHH

32

DMF, KT 90
MHH

33

X +

DMF, KT 90
MHH

34

DMF, KT 90
MHH
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35

>
+

AN

I
N
Z

DMF, KT B
TCUCHUC HOYHU

AHanuTHU4YeCcKue JAaHHBIC OJIA COGHHHGHHﬁ, OIIMCAaHHBIX B Ta6m/1ue BBIIIEC:

B2XX Bpems
TIp. SPU-MC y“:‘ep[ﬁ;‘i;‘”" 'H SAMP (400 MT'w, IMCO-d) 8 4acT. Ha MIH.
(cmoco0)
3.23 (s, 3 H), 3.77 (m, 2 H), 4.74 - 4.84 (m, 2 H), 5.13
470 052 (m, 1 H), 5.46 (s, 2 H), 5.93 (br's, 1 H), 6.15 (tt, J=56.0,
23 [M+H]" (A) 3.7 T, 1 H), 7.38 (m, 4 H), 8.83 (s, 1 H), 9.07 (t, J=6.1
Ty, 1 H)
Comb TFA: 3.12 (m, 2 H), 3.24 (s, 3 H), 3.32 (m, 2 H),
519 038 3.54 (m, 2 H), 3.65 (m, 2 H), 3.69 (m, 2 H), 3.99 (m, 2
24 (M+H]" (A) H), 4.74 - 4.85 (m, 2 H), 5.13 (m, 1 H), 5.48 (s, 2 H), 5.6
—6.2 (brs, 1 H), 7.39 (m, 4 H), 8.82 (s, 1 H), 9.06 (t,
J=6.1Tu, 1 H), 9.54 (br's, 1 H)
Conb TFA: 2.90 - 3.04 (br m, 3 H), 3.20 (m, 1 H), 3.25 (s,
3 H), 3.35-3.75 (br m, BxIIOYAA pacTBOPUTEIH), 3.96 (m,
” 519 0.38 1 H) 4.05 (m, 1 H), 4.74 - 4.85 (m, 2 H), 5.13 (m, 1 H),
[M+H]* (A) 5.47 (s, 2 H), 5.9 (br s) 7.36-7.42 (m, 4 H) 8.83 (s, 1 H)
9.05 (t, J=6.1 T, 1 H) 9.68 (brs, 1 H)
3.23 (s, 3 H), 3.63 (s, 3 H), 4.55 (d, J=4.5 T, 2 H), 4.74 -
500 038 4.84 (m, 2 H), 5.13 (m, 1 H), 5.46 (s, 2 H), 5.92 (d, J=4.9
26 [M+H]* (A) Ty, 1 H), 6.82 (brs, 1 H), 7.10 (br s, 1 H), 7.38 (m, 4 H),
8.82 (s, 1 H), 9.34 (br t, 1 H)
2.82(d, J=4.8 T, 3 H), 3.22 (s, 3 H), 4.74-4.84 (m, 2 H),
420 0.46 5.13 (m, 1 H), 5.45 (s, 2 H), 5.7 - 6.3 (brs, 1 H), 7.38 (m,
27 [M+H]* (A) 4 H), 8.68 (q, J= 4.8 T, 1 H), 8.75 (s, 1 H)
3.03 (s, 3 H), 3.22 (s, 3 H), 3.37 (m, 2 H), 3.75 (m, 2 H),
512 0 44 4.73 -4.84 (m, 2 H), 5.13 (m, 1 H), 5.46 (s, 2 H), 5.93 (s,
28 [M+H]* (A) 1 H), 7.39 (m, 4 H), 8.80 (s, 1 H), 9.07 (t, J=5.8 T, 1 H)
3.21 (s, 3 H), 3.66 (m, 2 H), 4.15 (m, 2 H), 4.74 - 4.84
29 500 0.38 (m, 2 H), 5.13 (m, 1 H), 5.45 (s, 2 H), 5.93 (d, J=5.0 T',
[M+H]* (A) 1 H), 6.88 (brs, 1 H), 7.17 (brs, 1 H), 7.38 (m, 4 H), 7.59
(brs, 1 H), 8.76 (s, 1 H), 8.86 (t, J=6.0 I'ny, 1 H)
3.23 (s, 3 H), 3.64 (m, 2 H), 4.20 (t, J=5.4 T, 2 H), 4.75
518 0.84 -4.84 (m, 2 H), 5.13 (m, 1 H), 5.46 (s, 2 H), 5.5 - 6.4 (br
30 [M+H]" (E) s, 1 H), 7.38 (m, 4 H), 8.80 (s, 1 H), 9.02 (t, J=5.4 I'y, 1
H)
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3.24 (s, 3 H), 4.19 (m, 2 H), 4.73-4.84 (m, 2H), 5.13 (m, 1

488 0.80 H), 5.47 (s, 2 H), 5.5 - 6.4 (brs, 1 H), 7.38 (m, 4 H), 8.87
31 [M+H]* (E) (s, 1H), 9.22 (t, J=6.5 I'n, 1 H)
0.23 (m, 2 H), 0.45 (m, 2 H), 1.01 (m, 1 H), 3.18 (m, 2
460 0.80 H), 3.23 (s, 3 H), 4.73 - 4.84 (m, 2 H), 5.13 (m, 1 H), 5.46
32 [M+H]" (E) (s, 2H),5.6-6.2 (brs, 1H),7.38 (m, 4 H), 8.77 (s, 1 H),
8.90 (1, J=5.6 T, 1 H)
3.23 (s, 3 H), 3.63 (dq, J=27.0, 5.1 T'w, 2 H), 4.53 (dt,
452 071 J=47.5,5.1 T, 2 H), 4.73 - 4.84 (m, 2 H), 5.13 (m, 1 H),
33 [M+H]* (E) 5.46 (s, 2 H), 5.5 - 6.4 (brs, 1 H), 7.38 (m, 4 H), 8.80 (s,
1 H), 9.01 (t, J=5.8 Ty, 1 H)
1.11(t, J=7.2 Tw, 3 H), 3.22 (s, 3 H), 3.32 (m, 2 H), 4.73
134 0.73 -4.84 (m, 2 H), 5.13 (m, 1 H), 5.45 (s, 2 H), 5.5 - 6.3 (br
34 [M+H]* (E) s, 1 H), 7.38 (m, 4 H), 8.75 (s, 1 H), 8.78 (t, J=5.7 Ty, 1
H)
3.20 (s, 3 H), 3.72 (q, J=6.0 T, 2 H), 4.28 (t, J=6.0 I'wg, 2
500 087 H), 4.74 - 4.84 (m, 2 H), 5.13 (m, 1 H), 5.45 (s, 2 H), 6.24
35 [M+H]* (H) (t, J=2.1Tw, 1H),7.38 (m, 4 H), 7.47 (m, 1 H), 7.71 (m,

1 H), 8.77 (s, 1 H), 8.88 (t, J/=6.0 T, 1 H)

Ananurnueckue Mmeroanl BIOKX

MeTtoa A
06.% BoabI ITotok
Bpemst (vun) (BxJi. 0,1% TFA) 06.% ACN [M/mMuH]
0.00 99 1 1.6
0.02 99 1 1.6
1.00 100 1.6
1.10 100 1.6

Ananutuyeckas kosonka: XBridge BEH (Waters) C18 2.1 x 30 mm_1.7 MKwM;
TeMriepatypa kosoHku: 60 °C

Metoa B
06.% BoxbI IToTok
Bpemst (wun) (Bku. 0,1% TFA) 06.% ACN [Ma/muH]
0.00 3 2.2
0.20 3 2.2
1.20 0 100 2.2
1.25 0 100 3.0
1.40 0 100 3.0

Ananuruyeckas kosonka: Stable Bond (Agilent) C18 3.0 x 30 mm_1.8 MkM;
TeMrnepaTtypa konoHku: 60 °C
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Meton C
06.% BoxbI o ITotok
Bpemst (wux) (Bxu. 0,1% NH3) 06.% ACN [Ma/mMuH]
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: Xbridge (Waters) C18 3.0 x 30 mm_2.5 MKM;
TeMrepatrypa konoHku: 60 °C
Metoa D
06.% Bonbl 0 IToToxk
Bpemst (vun) (Bka. 0,1% NH4OH) 06.% ACN [Ma/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

Ananutndeckas kojonka: XBridge C18 3.0 x 30 mm_2.5 mxm (Waters); Temmneparypa

koJiouku: 60 °C

Metoa E

Bpemst (MuH) 06.% Boabl 06.% ACN IToToxk
(Bky. 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
Ananutuyeckas koysonka: Sunfire (Waters); C18 3.0 x 30 mm_2.5 MKM;
TeMreparypa konoHku: 60 °C
Metoa F
06.% BoabI ITorox
Bpemst (vun) (Bxa. 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 MKwM;
TeMiepaTtypa kojoHku: 60 °C
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Metoa G
Bpewms (Mun) (BK(J)I.(SS,/()I‘;)OI"}LI’;A) 06.% ACN IToTok [my/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

AHnanutuyeckas koysonka: Zorbax StableBond C18 (Agilent) 1.8 mxm; 2.1 x 30 mmM;

TeMriepatypa kojoHku: 60 °C

Metoa H
06.% BoabI IToToxk
Bpews (mun) (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

Ananutndeckas koysonka: Sunfire (Waters) 2.5 mxm; 3.0 x 30 MM; Temneparypa

koJiouku: 60 °C

MeTtoa I
0
Bpewms (Mun) g?(ﬁéOB,(l)f’[/::ITFA) 06.% ACN IToTok [my/MuH]|
0.00 95 5 1.5
1.30 0 100 1.5
1.50 0 100 1.5
Ananutudeckas kojonka: Sunfire C18 (Waters) 2.5 mxm; 3.0 x 30 MmM; TemmnepaTypa
KOJIOHKH:
60 °C
Metoa J
Bpems (wim) 06.% Bonbl 06.% ACN IToTok
(Bxy. 0,1% FA) (Bkn. 0,1% FA) [Ma/muH]
0.00 60 40 0.5
6.00 40 60 0.5
6.8 40 60 0.5
7.00 10 90 0.5
8.10 10 90 0.5
8.50 60 40 0.5
10 60 40 0.5
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Ananurnyeckas kononka: Acquity UPLC BEH; C8 2.1 x 150 mm_1.7 MkM;
TeMnepatypa kKonoHku: 55 °C
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DOOPMVYIJIA U30BPETEHM A

1. Coenunenue popmyasr (I)

o

1
R \N)]\N/\(/N\I
N— / ’>’A
PN —N

R2

5 (D
B KOTOpPOU
A BBIOMpAIOT U3 TPYNIEBL, BKIOUaOmeNd B cebst Gpenmn, Tnodenunn,
OoenzornodeHmt unu 6eH3odypaHmI, He3aMeEeHHbIN HIH 3aMEIIeHHBIA OTHHUM, IBYMsI
MJTH TPeMsi diieHaM rpymmsl R, Bxmouaromteil B ce6st ramoren, Ci.4-ankmi, Cp.q-
10 dropankun, Cs4-nuknoankui, Cs4-uuknodropankun, O-C;_4-ankui, O-UHKIOTPONUI
u NC-;
WIn

A BBRIOMPAIOT U3 IPYNIBL, BKJIOYAOLIEH B ce0s

o

15

(0]
A
u
(o)
)(F
o}
F .
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R! BBIOUPAIOT U3 rpymnmbl, BKIrOUalned B ceds Ci.q-ankuin, Ci4-propankui, Cs.
s~k 0ankui, R -(HyC)m- 1 R7-(H,C)y-;

rae

m npencrasisieT coboi 1 wim 2,

n mpeacTasiseT coboi 2;

R* npencrasisier co60ii Cs3.6-IUKI0AIKUI,

R’ npencrasisier co60oii -O-C.4-ankmi wim -0-C14-GpTopankun ;

R? BBIOUPAIOT U3 rpymnibl, BKiatouaromeil B ceds H, Cy.4-ankun, C;¢-IIUKIOATKHUI,
Cs.g-nuknopropankun, HO-C, 4-ankun-, C,.4-dpropankumn, R(’-(HZC)p-, R7-(H2C)q-, RS-
(HR)C)p- 1 R™-(HR)C)g-;

rae

p npencrasisieT coboit 1 unum 2;

q mpencTaBiseT coboit 2;

R® BeIGuparoT u3 rpymisl, BrmoUanmei B cebs HO-C)p-ankun-, Cs.4-
ukoankumi, C-mopdonunann, C-umunazonun u C-nmupason,

rae ykasauHbiii C-nupazonuin, C-umuaazonun u C-Mop(OITUHUT ABIAETCS
He3aMeIeHHBIM UJIU 3aMeIleHHbIM nocpeactBoM Ci4-ankmna win C;.4-propankuina;

R’ BBIOUPAIOT U3 rpymnimbl, BKIrouammei B ceds C.4-ankun-0-, Cy_4-pTopankui-
O-, C4-ankun-S(0);:-, N-mopponuuun, N-umMmuaazonus 1 N-Tupasoliu,

rae ykazaHHbiii N-nmupasonui, N-umunazonu, N-Mop(OJUHUI SIBIASETCS
He3aMeIleHHbIM WK 3aMeleHHbIM nocpenctBoM C.4-ankmna unu C,.4-pTopankuna,

R® u R’ nesaBucumo BeIOuparoT u3 H wnu C_4-ankuna.

2. Coenpunenne Gopmyinsl (I) mo m. 1, rme A BHIOMpPAIOT U3 TPYIIIIEBL,
BKJIIOHaromed B cedst penun, Tnopenmnn, Oenzornodennn unu 0erzodypanud,
HE3aMEUIeHHbIN WJIN 3aMELIEHHbIM OJHUM WUJIU IBYMs 4J€HAM IpyINIbl R’,
srirovarotieii B ceds Cl, F, Br, H;C, H;C-O- u NC-;

WITH

A mpencrasisieT coOoM

* o)

J
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3. Coenunenne Gopmynsl (I) mo m. 1, rne A BpIOMpPAIOT U3 IPYIIIBL,

BKJIFOUAKOIEH B celst

HE3aMELIeHHbIM NN 3aMEIeHHbI OAHUM UJIU JBYMs 4JI€HAM I'PYIIbI R’,
sBrrouaroteit B ceds Cl, F, Br, H;C, H3C-O- u NC-,
U

A npencraisieT coOoi

* o)

J

(0]

4. Coenunenue popmynst (I) mo moGomy u3 mm. 1 - 3, rae R' BeiGuparor u3
rpynnsl, Bkodaromeid B ceds Ci.y-ankmi, C;.6-UHKIOATKII, R4-(H2C)m- u R°-
(Hzc)n',

rae

m npeacTasiisieT coboi 1;

n npeacTasiisieT coool 2;
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4 o
R" mpencrasisier coboii C3.6-LUKIIOANKHIT, U

5 o
R mpencrasnser coboii -O-C.4-anmku.

5. Coenunenne dpopmyisi (I) mo mobomy u3 mm. 1 - 3, rae R' BeiGuparoT u3
rpynmel, Bkarovawmend B cedst Cy.y-ankui, Cs.4-IUKIOATKII, R4—(H2C)m— uR’-
(Hzc)n‘;

rue

m npeacTasisieT codoil 1;

n npeacTasiisieT cobol 2;

R* npenctasiseT coboit Ci.4-IMUKIOATKUI, U

5 o
R mpencrasnsier codoii -O-C.4-amku.

6. Coenunenue popmynst (I) mo mobomy u3 mm. 1 - 5, rae R* Beibuparot us
rpynnsl, Bkodaromeid B ceds H, Ci-ankun, Css-uuknoankui, HO-Cj.4-ankun-, Cj.u-
dbropankun, R6-(H2C)p- u R7-(H2C)q-;

rue

p npexncrasiisieT coboi 1;

q mpencraBiseT coboit 2;

R® BoIGHparoT U3 rpymnmbl, BKIoUaromeil B ce6sa Cj.¢-mukmoankun, C-
mopdonunun, C-umunazonun u C-nupaszonmn,

rae ykasanubiii C-nupasonun, C-umugazonun u C-MopHOTUHUI SBISETCS
He3aMEeIIeHHbIM UJIH 3aMelIeHHbIM mocpeacTBoM C.4-ankunia.

R’ BeIGHpAIOT U3 rpymibL, BKIOUaromeil B cebs -0O-Cy4-ankm, -0-C.4-
dropankun, Ci4-ankun-S(0O);-, N-mopdonuaun, N-umunazonuia u N-mupa3oiu,

rae ykaszanHbiii N-niupaszonwn, N-uMuaa3onud, N-Mop¢OIUHMI SBISIETCS

HE3aMEICHHBIM HJIU 3aMCIICHHBIM IMOCPEACTBOM C1.4-aJ'IKI/IJ'Ia.

7. Coenunenue popmynst (I) mo mobomy u3 mm. 1 - 5, rae R* Beibuparot us3
rpynnsl, Bkaodaromei B ceds H, Cy.4-ankun, Csg-uuknoankun, HO-C,.4-ankun-, C.;-
dropankumn, R6-(H2C)p- u R7-(H2C)q-;

rae

p mpexncrasiisieT coboi 1;

q mpencraBiseT coboit 2;
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R® BeIGUpAIOT U3 rpymiel, BKIOUaKMmei B ceds Cs.g-rmkmoankun, C-
mopdonaunui, C-umugasonun u C-nupaszonun,
rae ykaszanHbiii C-nupazonun, C-umunazonun u C-Mop(OIUHUT ABIAETCS
He3aMeIlleHHbIM WIH 3aMeleHHbIM nocpenctsoMm HsC;
5 R’ BoIGHpatoT U3 rpymmbl, BKmouatomeii B ce6s H;C-0, -O-dropmermn, H;C-
S(0);-, N-mopdonuumn, N-uMuaazoaui 1 N-Tupa3oiu,
rae ykaszanHbiii N-nupaszonmin, N-umMuaa3onui, N-MopQOTUHUI SBIISIETCS

HE3aMEICHHBIM HJIU 3aMECIICHHBIM IMMOCPEACTBOM H3C

10 8. Coenunenue popmynst (I) mo mobomy u3 mm. 1 - 5, rae R* BeiGuparot us
rpynnsl, Bkarodarommeid B cedst H, C4-ankun, Css-nuknoankun, HO-Cj.4-ankun-, Ci.;-
dropankumn, R6—(H2C)p- U R7-(H2C)q-;

rae
p mpexncrtasiisieT coboi 1;
15 q mpencraBiseT codoit 2;

6 o
R” BeIOUparT U3 rpynmnel, BKiaYarmeil B ce0s Cs.¢-MUKIOATKIIT,

ol

R’ BeIGUpArOT U3 rpymiel, BKIoOUarmei B cebs H;C-0, -O-bropmernn, HzC-
20 S(0);-,
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9. Coenunenne popmyisl (I) mo nro6omy u3 nm. 1 - 3, BbIOpaHHOE U3 TPYIIIHI,

BKJIIOYAKOLIEN B cebst

o)
M~
NN /\(/ N
\_ />/A
o Z HO

0%~ NH,

Q\O
N
A
N

= N=—N OH

N/\( A

= N=N OH
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10. Coenunenue ¢popmynsl (I) mo m. 1, BBIOpaHHOE U3 IPyNIbI, BKJIIOYAKOIIEH B

cebs
0
\N )J\N /\( \N
o s
HNT o
0]
\N)J\N/\( Z ™\ /
N:N S
(0] = HO
0 NH,
F
o s
/U\ N
\N N/\(/ \N XX
/
N=—/N
o S OH
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11. COJ'I]:, B 4aCTHOCTH (I)apMaI_[eBTI/I"IeCKI/I npuemijemas CojJib COCANHCHUS I10

@)

\
~7

5 aobomy u3 mm. 1 - 10.

12. ®apmaneBTUYECKass KOMIIO3ULIMS, COAEprKalasi Mo MEHbLIEH Mepe OJHO
coenuHenue ¢popmybl I mo nrodomy u3 nm. 1 - 10 unu ero papmaneBTHYECKH
MPUEMJIEMYIO COJIb U OJTHO UJIM HECKOJIbKO (hapMaleBTHYECKH MPUEMIIEMbIX

10 BCIIOMOT'aTCJIbHBIX BCIICCTB.

13. Coenunenue ¢popmyinsl (I) mo ogHoMy miu HeckoabkuMm nn. 1 - 10, unm ero
¢dapmaneBTHUECKH IpUEeMIIeMast COJb JJIsi IPUMEHEHHS B KaUeCTBE JIEKAPCTBEHHOTO
CpexncTsa.

15

14. Coenunenue no jrodomy u3 . 1 - 10, uin ero ¢papmManeBTHIECKH

npuemsieMas CoJb JJIs JICUEHUs WU MPOPUIAKTUKN BOCTIAIUTEIbHBIX 3a00€BaHUN

ABIXaTeJIbHBIX MyTel ninu GuOpo3HbIX 3a00J€BaHUI UK KaIlJIs.
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15. Coenunenue no nodomy u3 nm. 1 - 10, unu ero papmaneBTUUIECKH
npuemiemMas CoJib IS JICUSHHS WU MPOPUIAKTHKH UANONATHIECKOTo 3a00neBaHus

nerkux (M3JI) unu kams.
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