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Hacrosmee n300peTeHne B 1€JIOM OTHOCUTCS K COCAMHEHHUAM TUEHONMHUPHIMHA U OeH30THO(EHA, KOTOpPhIE
SBJIAIOTCS MOJIC3HBIMU B KAYECTBE HHITHOUTOPOB KUHA3, BKITtoyas Moaymanuio IRAK-4. B HacTosmeM n10KkyMeH-
TE MpPEACTAaBJICHBI COEIMHECHUS TUEHONMPUANHA M OEH30THO(EHA, KOMIIO3UIIMH, COACpKAIME TaKUe COCTUHE-
HUS, U CIOCOOBI UX puMeHeHus. H300peTeHre OTHOCUTCS Takke K (apMalleBTUUECKUM KOMITO3UIIMAM, COMEp-
aIllUM 110 MEHBIIEH Mepe OfHO COEAMHEHHUE MO M300PETEHHUIO, KOTOPHIE SBIAIOTCS MOJE3HBIMU A JCUCHUS
COCTOSIHUH, CBSI3aHHBIX C MOAYIANMEH KMHA3, U COCO0aM MHIMOUPOBAHUSA AaKTUBHOCTH KuHa3, BKarouas IRAK-
4, y MIEKOTTUTAIOIIETO.

Unens! cemetictBa Toll/IL-1 penenTopoB SBIAIOTCS BaXKHBIMU PETYISATOPAMU BOCTIATICHUS U PE3UCTECHTHO-
ctu xo3suHa. CemetictBo Toll-mono6usix penentopos (TLR) pacnoszHaeT MonekynspHble NaTTEPHBI OPraHU3MOB
UH(DEKIMOHHOTO NMPOUCXOXKICHUS, B TOM HHcie GakTepuil, rpuOOB, Mapa3uToB U BUPYcoB (cM. 0030p Kawai, T.
et al., Nature Immunol., 11:373-384 (2010)). CBs3pIBaHUE JUIaHAA C PELENTOPOM HHAYIUPYET AUMEPU3ALHUIO U
PEKPYTUHT aAaNTEPHBIX MOJCKYT B KOHCEPBATUBHBIM MOTHB IIUTOILIA3MATHYECKOTO JOMEHA B PELIENITOPE, HA3bI-
BaembIit Toll/IL-1 penentopusiM (TIR) momenom. 3a uckmouenueM TLR3 Bce TLR pexpyTupytor anantepHyo
Mojaekyny MyD88. CemeiictBo IL-1 penentopos Taxxke comepxut muromnazmatudeckuit TIR MOTHB U pekpy-
tupyer MyD88 B pe3ynpTare cBS3bIBaHUS ¢ qUranaoM (cM. 063op Sims J.E. et al., Nature Rev. Immunol., 10:
89-102 (2010)).

Unensr cemefictBa IRAK cepuH/TpeoHHH KMHA3 PEKPYTUPYIOTCS HA PELENTOp 3a CUET B3aUMOJEHCTBUIA C
MyD88. CemeiicTBO COCTOUT U3 ueThIpeX uiaeHOB. HekoTophle maHHBIE yKa3blBaloT Ha TO, uTo IRAK4 urpaer
0c000 BaXXHYI0O UM HE3aMEHUMYIO POJb B MHMIMAIMU Nepefaud curHana uneHoB cemeiictBa TLR u IL-1R no
MyD88-3aBucumomMy nytu. CTpYKTYpHBIC TaHHBIC MOATBepxAatoT, uTo IRAK4 HemocpeICTBEHHO B3aUMOCH-
ctByetr ¢ MyD88, a 3atem pexpyrupyer mu6o IRAKI, mu6o IRAK?2 k penentopHOMy KOMIUIEKCY, YTO CIIOCOO-
cTBYyeT nanpHeitmeit nepenaye curnana (Lin, S. et al., Nature, 465:885-890 (2010)). IRAK4 nemocpencTBEHHO
dochopumupyer IRAK1, cnocobeTBys nocneayromeit nepenaue curdana E3 youksutun-muraze TRAF6, uto B
pe3yapTaTe MPUBOIUT K aKTUBAUMU cepuH/TpeoHuH kuHa3bl TAKI1 ¢ nocneayromeit aktuBanueit NFxkB nytu u
MAPK kackana (Flannery S. et al., Biochem. Pharmacol., 80: 1981-1991 (2010)). brina uaentudbunuposana
MONYJAUS MAIMEHTOB, Y KOTOpBIX oTcyTcTBYET dKcnpeccust IRAK4 (Picard, C. et al., Science, 299 :2076-2079
(2003)). KneTku 3TMX MallMEHTOB HE pearupyloT Ha Bce aroHucThl TLR, 3a uckmouennem TLR3, a tarke Ha
uneHoB IL-1 cemeiicTia, Brmroyas IL-18 u IL-18 (Ku C. et al., J. Exp. Med., 204: 2407-2422 (2007)). Uckmoue-
Hue kuHa3bl IRAK4 y Mpimeit mpuBoaur k cepbe3noit 6nokane IL-1-, IL-18- u Bcex TLR-3aBUCHMBIX OTBETOB,
3a uckmoueHueMm TLR3 (Suzuki, N. et al., Nature, 416:750-754 (2002)). Hanpotus, uckmouenue mibo [IRAK1
(Thomas J.A. et al., J. Immunol., 163:978-984 (1999); Swantek, J.L. et al., J. Immunol., 164:4301-4306 (2000),
mu60 IRAK2 (Wan, Y. et al., J. Biol Chem., 284:10367-10375 (2009)) npuBOAUT K YaCTUHHON MOTEPE CUTHANA.
Kaxk 6b110 nokaszano, IRAK4 Taxoke sSBIAeTCS €AMHCTBCHHBIM iIcHOM ceMelictBa IRAK, akTHBHOCTH KOTOPOro
HeoOXoauMa I MHUIMAIMM nepenaqu curHanga. 3ameHa IRAK4 nukoro Tuma B réHOME MBIIIM HEAKTHBHOI
MyTaHTHOH (opmoii kunaszsl (KDKI) Hapymaer nepenauy curnana uepes Bce MyD88-3aBucuMEbIe penenTopsl,
Birouas IL-1, IL-18 u Bce TLR, 3a uckmouenuem TLR3 (Koziczak-Holbro M. et al., J. Biol Chem., 282:13552-
13560 (2007); Kawagoe T. et al., J. Exp. Med., 204: 1013-1024 (2007) u Fraczek J. et al,, J. Biol. Chem,,
283:31697-31705 (2008)).

ITo cpaBHEHUIO ¢ *UBOTHBIMU Aukoro tuna Meimu IRAK4 KDKI nokazanu 3Ha4UTEIEHO YMEHBIIEHHYIO
TSDKECTh 3a00JieBaHUS B MBIIMIMHBIX MOJAETAX paccesHHoro ckiaeposa (Staschke, K. A. et al., J. Immunol.,
183:568-577 (2009)), pesmatounnoro aprpura (Koziczak-Holbro, M. et al., Arthritis Rheum., 60:1661-1671
(2009)), aTepocknepo3za (Kim, T.W. et al., J. Immunol., 186:2871-2880 (2011) u Rekhter, M. et al., Biochem.
Biophys. Res. Comm., 367:642-648 (2008)) u undapxra muoxapaa (Mackawa Y. et al., Circulation, 120:1401-
1414 (2009)). Cornacuo onucanuro, uaruouropsl IRAK4 610kupytor Bce MyD88-3aBucumble curaansl. bouio
nokasano, uto MyD88-3aBucumsie TLR yuyacTByIOT B maToreHese pacCcessHHOro CKIepo3a, peBMaToOMHOTO apT-
puTa, CEpACUHO-COCYIUCTOr0 3a00IeBaHMs, METAOOIUUECKOTO CHHAPOMA, CENCUCca, CUCTEMHOI KpacHOH BoI-
YAHKU, BOCTIATUTEIBHBIX 3a007¢BaHUIl KUIICUYHUKA, BKITIOYas 607¢3Hs KpoHa U S3BCHHBIN KOJUT, ayTOUMMYH-
HOTO yBEUTa, aCTMBI, amaepruu, nuadera tuna | u orropxkeHus amtorpancmantara (Keogh, B. et al., Trends
Pharmacol. Sci., 32:435-442 (2011); Mann, D.L., Circ. Res., 108:1133-1145 (2011); Horton, C.G. et al., Media-
tors Inflamm., Article ID 498980 (2010), doi: 10.1155/2010/498980; Goldstein D.R. et al., J. Heart Lung Trans-
plant., 24:1721-1729 (2005); u Cario E., Inflamm. Bowel Dis., 16: 1583-1597 (2010)). B nuddy3usix kpymHo-
KJIETOYHBIX B-KIeTOUHBIX TUM@POMax ObLTM UACHTHUQUIUPOBAHB! AKTUBHBIC C TOUKH 3PCHUSA OHKOTEHE3a MyTa-
nuu B MyD88, Bocpuumuussie k unruouposanuio IRAK4 (Ngo, V.N. et al., Nature, 470:115-121 (2011)). Ce-
KBCHUPOBAHUE I[EIOT0 TCHOMA TAKXKE BBIABUIO MyTanud B MyD88, acconuupoBaHHbIE ¢ XPOHUYECKUM JTUMGO-
JIEHKO30M, YTO MO3BOJIICT MPENONONKUTh, YT0 HHrHOUTOpEl IRAK4 Taxke MOryT OBITH MOJIC3HBIMU MPH JICUE-
Huu netiko3a (Puente, X.S. et al., Nature, 475:101-105 (2011)).

HononuurensHo k GokupoBaHuIo nepenayd curnana depe3 TLR unru6uropsr IRAK4 taroke 610kupyror
nepeaayy cMraajion uneHamu cemeiictsa IL-1. Bruto moxasano, uto Heltrpamuzanus IL-1 sBasercs agdexTus-
HOH IpH MHOTHUX 3a00JICBaHUIX, BKJIIOYAs MOJArpy; MOJarpuYeCcKuii apTpuT, AMa0eT TUNa 2; ayTOBOCTIAIUTENb-
HbIe 3a00JIeBaHUs, BKIIOYAas KPUOMUPUH-aCCOIMUPOBAHHBIC Nepuoauyeckue cuapoMsl (CAPS), mepuonuue-
CKHE CUHAPOMBI, acconuupoBanHnsie ¢ peuentopoM TNF (TRAPS), cemeiinyio cpenu3eMHOMOPCKYIO TUXOPAAKY
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(FMF), 6one3np Ctuina y B3pOCIBIX; CUCTCMHBIN FOBEHUIBHBIH MIUOMATUYCCKUI apTPUT, UHCYNBT; OOJIC3Hb
"TpaHcranTaT npoTuB Xo3suHa" (GVHD); BAMOTEKYIIYI0 MHOXECTBEHHYIO MUEIOMY; PEUHIUBUPYIOIIHUIL e-
pukapauT; octeoapTput; smduzemy (Dinarello, C.A., Eur. J. Immunol., 41:1203-1217 (2011) u Couillin, I. et al,,
J. Immunol., 183:8195-8202 (2009)). B MbimuHoi Moaenu Gone3Hu AnblreiimMepa 6nokana IL-1 penentopa
MOJIOKUTEILHO BIMsAJA HA KOTHUTHBHBIE PACCTPOHCTBA, YMEHBIIANA Tay-NATOJOTHUIO M CHMXKAIAa COACPKAHHUE
omuromepHbIx dhopm amuaouna-P (Kitazawa, M. et al., J. Immunol., 187: 6539-6549 (2011)). Taxke 6b110 MoKa-
3aHo, uTo IL-1 sBIseTCS BaKHEHIIMM CBS3YIOIIMM 3BCHOM C NMPUOOPETEHHBIM MMMYHHUTETOM, YTPaBIISIOMIUM
mihdepernupokoit TH17 xierok B cyononynsanuio agdexropueix T-knerok (Chung Y. et al., Immunity, 30:
576-587 (2009)). Takxum obpa3oM, mpeanonaraercs, yro HHruouTopsl IRAK4 6yayr addextuBnbr mpu 3adone-
BaHUAX, oOycnoBiaeHHbIX THI17, BkIodas pacCesHHBIN CKIEPO3, MCOpPHA3, BOCHAIUTENBHBIE 3a00JEBAHUSA KU-
IICYHUKA, ayTOUMMYHHBIH yBeuT M peBMatouaubiil aptput (Wilke, C.M. et al., Trends Immunol., 32:603-661
(2011)).

B WO 2013/106612, WO 2013/106614, WO 2013/106641, WO 2014/074657 u WO 2014/074675 pac-
KPBITHI 3aMEIIEHHBIC TUPUIMIBHBIC COCTUHEHUS, MTOJE3HbIEC B KAYECTBE HHIMOMTOPOB KMHA3, BKIIIOYAs MOAYJIS-
nuro IRAK4.

[Ipunumas Bo BHMMaHME 3a00/€BaHUs, HAa KOTOPBIE MOXKET OJaroTBOPHO BO3/IEHCTBOBATH TEPAIUs, BKIIIO-
Yalomas MOAYIALMIO NPOTEMHKUHA3, CTAHOBUTCS COBEPIIEHHO OYEBMHO, YTO HOBBIE COEAMHEHUS, CIOCOOHbIE
MO/Iy/THpOBaTh MPOTEUHKHHA3KI, Takue kak IRAK-4, u cnocoObl MpUMEHEHHS TAKMX COCTMHEHHUI MOTYT OKa3aTh
3HaYUTENbHOE ONaronpusTHOE TepaneBTHYECKOE BO3/ICHCTBIE HA IMPOKHI KPYT NMAalMEHTOB.

Hactosmee u3o0peTeHHEe OTHOCUTCS K HOBOMY KJIacCy TUCHONHUPUAMHOB M OEH30THO(EH-3aMEIIEHHBIX
COCAMHEHUH, KOTOpbIe, Kak ObLIO OOHAPYXKEHO, ABNAIOTCA 3(PPEKTUBHHIMM HHTHOUTOpaMM NPOTEHUHKHHA3,
Bkmouas IRAK-4. DT coeauHEHUs SBIAIOTCSA MOJE3HBIMU B KaueCTBE (hapMalleBTHYECKUX CPEACTB, 00Ianaro-
KX JKENAacMOo# CTaGUIBHOCTHIO, OMOMOCTYIHOCTHIO, TEPANEBTHYECKUM MHAECKCOM M MOKa3aTeIsIMU TOKCHYHO-
CTH, KOTOPBIE ABIAIOTCS BaXKHBIMH JUIS UX JIEKAPCTBEHHOH CMIOCOOHOCTH.

CyurHocTs M300pereHns

Hacrosmee n3obperenue obecrneunBaet coequHeHus Gopmymsl (I), KoTopble SBIAIOTCS MOIE3HBIMH B Ka-
yectBe MHrHOUTOPOB IRAK-4 1 npuroans! ans neueHus nponudepaTuBHBIX 3a00/IEBAHUI, alIepruYecKux 3a-
OoneBaHUi, ayTOMMMYHHBIX 3a00/€BaHUH U BOCHATUTENBHBIX 3a00I€BaHUH, HITM UX CTEPEOM3OMEPHI, TAyTOME-
pbl, (hapManeBTHYECKH TPUEMIIEMBIE CONTH, COTBBATHI HIIH NPOJIEKAPCTRA.

Hactosmee nzoOpereHue Taike odecneyuBacT (GapMalleBTHUECKHE KOMITO3MIMH, cojaepxaimue dapma-
IEBTUYECKH NPHEMIIEMBIH HOCUTEIb M MO MEHBIIECH Mepe OTHO U3 COCTMHEHHH 10 HACTOSAIIEMY M300pETEHHIO
UM UX CTEPEOM30MEPOB, TAYTOMEPOB, (hapMaleBTUYECKU IPUEMIIEMBIX COJIEH, CONBBATOB MJIM NIPOJIEKAPCTB.

Hacrosmee n3o0perenue Takxe odbecneunBaet cnoco6 unruduposanus IRAK-4, Bkmovaronmii BBeaeHHE
X035 MHY, HYX/JAIOIEMYCS B TAaKOM JICUCHUH, TepaneBTUUECKH 3((PEKTUBHOIO KOIMYECTBA IO MEHBIIEH Mepe
OJTHOTO M3 COEAMHEHHUH MO HACTOAIMIEMY M300pPETEHHMIO MIIM MX CTEPEOM30MEPOB, TAYTOMEPOB, (hapMalleBTHYC-
CKH ITPUEMIIEMBIX COJIEH, COILBATOB MIIM IPOJIEKAPCTB.

Hactosmee u300peTeHue Takke oOECIeqMBAET CIOCOO JICHEHUS NpOnMGEepaTUBHBIX, METAOOIHYECKUX,
aIUIEPrUYECKUX, aYTOUMMYHHBIX U BOCTANUTEIBHBIX 3a00JEBAHUH, BKIIOYAIONMI BBEICHHUE XO3AMHY, HYX-
JIAIOMIEMYCS B TAKOM JICUEHMH, TepaneBTU4YeCKH 3()h(HEKTUBHOIO KONMYECTBA 0 MEHBIIEH Mepe OJHOro U3 Co-
€/IMHEHUH MO HACTOAIIEMY H300PETCHUIO MM UX CTEPEOM3OMEPOB, TAYTOMEPOB, (hapMalleBTHUECKH TpHEMIIC-
MBIX COJIEHl, CONBBATOB MM NPOJIEKAPCTB.

B onHOM BapmaHTe OCYIIECTBIEHHS INpe/IaracTcs Cnocod JeUueHHUs BOCTIANTUTEIBHBIX M ayTOMMMYHHBIX
3a00€eBaHuil, IpUUEM JIEUCHUE BOCMATIUTENBHBIX 3a00JI€BaHUI ABIAETCA Aaxe Oonee MPEANOYTUTENBHBIM. B
YACTHOCTH, BOCIIAIIMTENBHBIE M aYTOUMMYHHEIE 3a00J€BaHHs BKIIIOYAIOT, HO Oe3 orpaHuueHus, 6one3ns Kpona,
S3BEHHBIH KOJIUT, acTMY, 00JIe3Hb "TPaHCIIAHTAT NMPOTUB XO3MHA", OTTOPXKEHUE aLIOTPaHCIUIAHTaTa, XPOHHU-
4eCKyl0 OOCTPYKTHUBHYIO OO0NE3Hb JIETKUX, Oone3Hsb I'peliBca, peBMaTOMIHBIN apTpHUT, CUCTEMHYIO KpacHYIO
BOJIYaHKY, BOJYAHOYHBIH HEPPUT, KOKHYIO BOTYAHKY, ICOPHUA3, NEPHOTUUECKHE CHHPOMBI, aCCOIIMUPOBAHHEIE
¢ xpuonupunoM (CAPS), nepuonndeckuii cunapom, accornuupoBansblii ¢ peuentopoM TNF (TRAPS), cemeii-
HYIO cpeau3eMHOMOpcKkyto muxopaaky (FMF), 6onesns CTunia y B3pOCIbIX, CUCTEMHBIH FOBEHUIILHBINA UAMOTIA-
THYECKUH apTpUT, PACCESHHBII CKIEpO3, HelponaTuueckylo 601b, TOarpy 1 NoAarpHyeckuii apTpur.

B npyrom BapuaHTe OCYIIECTBICHUS MPEJIAracTCs CNoco0 JEUCHHUS MOAarphbl ¥ NOAarpUUECKOro apTpuTa.

JIpyTuM NpeAnoyYTUTEIHHBIM BAPUAHTOM OCYIIECTBICHHUS ABJACTCS CIOCOO JIEeYEHUs METAabOIHYECKHX 3a-
OoneBaHuUil, BKIIOYAIOMMUX AMA0ET TUIA 2 M aTEPOCKIIEPO3.

B onHOM BapuaHTe OCYIIECTBICHUS NpeIaracTcs Cnoco0 JeYeHHs paka, BKIIOYAIOMMI BBEICHUE XO35H-
HY, HY)KAAIOMIEMYCS B TAKOM JICUEHHMH, TepaneBTHUECKH 3()(HEKTUBHOrO KOJMYECTBA IO MEHBIIEH Mepe OTHOTO
U3 COCMHEHHUH MO HACTOAIMIEMY M300PETECHHIO HIIM MX CTEPEOM3OMEPOB, TAYTOMEPOB, (apMalleBTUUECKH MPH-
€MJIEMBIX COJIEH, CObBATOB HJIM MTPOJIEKAPCTB.

Hactosmiee n3o0peTeHue Takke OTHOCUTCA K COCAMHEHUAM MO HACTOSAIIEMY H300PETCHHUIO MIM MX CTe-
peouzomepaM, TayroMepaM, hapManeBTHUIECKH MPUEMIIEMBIM COJISIM, COJIBBATAM MIIM ITPOJIEKapcTBaM AJIs MpH-
MCHEHHMS B TEpaIMH.

Hactosmee nzo0peTeHue tarke 00ecneyUBaET NPUMEHEHUE COCTUHEHUH MO0 HACTOSIIEMY H300pETEHUIO
UM UX CTEPEOM30MEPOB, TAYTOMEPOB, (papManeBTHYECKH IPUEMIIEMBIX COJICH, CONBBATOB MIIH MPOJIEKAPCTB /I
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U3TOTOBJICHHUS JIEKAPCTBEHHOTO CPEJICTBA JUIS JICUEHHS paKa.

Hacrosiee nzobperenue takxke obecrieunBaer coenunenue ¢popmyist (I) nam dapmaneBTHIECKYIO KOM-
MO3UIMIO B HA0OpE ¢ MHCTPYKLHUSMH 110 TPUMEHEHHIO YKa3aHHOTO COSAMHEHUS MIM KOMIO3UIMH.

Hacrostiiee nzobpereHue takxke o0eCredHMBaeT CIIOCOOBI U MPOMEKYTOYHBIE COEIMHEHUS IS MOTyYeHHS
COEIMHEHUH 0 HAcTOALIEMY M300PETCHUIO MM UX CTEPEOM30MEPOB, TAyTOMEPOB, (hapMaleBTHICCKU TPHEM-
JIEMBIX COJIEH, COJIBBATOB HIIH MPOJIEKAPCTB.

3Ty ¥ Apyrue NpU3HaKU U300peTeHus: OyAyT MPEACTABICHBI B Pa3BEPHYTOM BHJIE B HIDKCIIPHUBEACHHOM
OIHCaHHH.

IToapo6Hoe onucanue u3odpeTeHust

B nepBoM acrnekTe HacTOSAILETO U300pETEHUs NpeJTallacTCs 10 MEHbLIEH Mepe OHO coelMHEHHEe (HopMy-

el (I)

o-R
Ry Y.
A
| D R
H2N X/ S
0 ey

UJTH €T0 COJIb MIIK TPOJIEKApCTBO, I/Ie
X npencrasisier coboit CRy miu N;

Y npencrasisier coboit CRs wnn N;

IIPH YCJIOBUH, YTO TOJILKO OfuH U3 X U Y mpenactasisieT coboit N;
R, npexacrasnsier co601“4

R1° Ric o
R1b ?/%Rm
R1b HN HN
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Kaxabld R, He3aBUCHMO l'IpC,E[CTaBJ'IﬂeT co6on H, OH F, Csanxun, C,. 3(1>Topam<m1 C.;ankokcu, Cy;.
¢dropankokcy min C; ¢lIMKITOANKWI, WK Ba R, BMecTe ¢ aTOMOM yrieposia, K KOTOpOMY OHH IPUCOEIHHEHBI,
MOTYT 00pa30BBIBaTh 3-4-WIEHHOE CITMPOLUKIOANKUIBHOE KOJIBLIO;

kaxaplii R;, HeszaBucumo mnpencraenser cobod H, -OH, F, C,sankun, C;dpropankun, C;alKoKcH,
CisdTopankoken nin Cs ¢IMKIOANKHI; WK ABa R}, BMecTe ¢ aToMOM yTiepoja, K KOTOpOMY OHM NPHCOETUHE-
HBI, MOT'YT 00pa30BbIBaTh 3-4-4JIEHHOE CIIUPOLIMKIIOATKHUIBHOE KOJbLIO;

Kaxaelii Rj. HesaBucumo mpencrasisier coboit H, -OH, F, Cjsankun, Cjdropankwmi, C.3aiKoKcH,
Cisdropankokcu win Ci ¢lIUKIOANKUI; WK JBa R, BMEcTe ¢ aTOMOM yTiiepoa, K KOTOPOMY OHHU MPHUCOETUHE-
HBI, MOT'YT 00pa30BbIBaTh 3-4-4IEHHOE CIIMPOLMKIOAIKMIBHOE KOMIbLIO;

R;, 1 Ry, BMecTe ¢ aToMamu yriiepojia, K KOTOPbIM OHH MTPUCOETUHEHBI, MOT'YT 00pa30BBIBaTh 3-4-UJICHHOE
LUKIOATKHIBHOE KOJIBIIO;

Ry 1 R BMecTE ¢ aTOMamu yriaepoaa, K KOTOPBIM OHH IIPUCOEIUHEHBI, MOTYT O0Opa30BBIBaTh 3-4-UICHHOE
IUKJIOATKMIIBHOE KOJIBIIO;

R, npencrasinser coboit H, ramoreno, Czankui uik C; gLIMKIOATKHIT;

R; npencrasnser coboit C_4ankokcu, Ci_gbropankokcu win C;_¢LIUKI0ATKOKCH;

R4 mpencraBnseT coboii H, ranmoreno, C_4ankui, C_4bTopankmi unu C;_¢LIUKIOATKII U

Rs npencrasinsier coboii H, ramoreno, Cyjankui, C4bropankun uin C;_glIUKIOATKHUIL.

B oaHOM BapuaHTe OCYILECTBIICHUS Mpeaiaraetrcs coeaquHenne popmysinl (I) MK ero cosb UM nposexap-
CTBO, rie X npeacrasisier coboit CRy;

Y npencrasisetr coboit CRs u

R, Ry, R3, Ry u Rs onpenieneHsl B nepBoM acnexre.

CoequHEeHHs JaHHOTO BapUaHTa OCYLLECTBICHUS UMEIOT CTPYKTYpY Gopmyssl (I1)

o-R
R3
N—r
HoN g

o} (.
B omHOM BapHaHTE OCYILIECTBICHHS NpeiaraeTcsi coeaunenue gpopmysl (I) uau ero cosb WM mpoJiekap-
CTBO, e X npenacraniaseT coboit N;
Y npeacrasnset co6oit CRs u
Rj, Ry, R; u R5 onpenenens! B nepBoM acmekTe.
CoeMHEeHHs JaHHOTO BapHaHTa OCYIIECTBICHHUS UMEIOT CTPYKTYpy dopmyasl (111)
o-R
| N Ra
H,N NP
o ().
B onHOM BapHaHTe OCylecTBICHHS Npejutaraercs coeauHenue ¢opmyinsl (I) umm ero conps unu nposekap-

R3
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CTBO, rie X npencranisier coboit CRy;
Y npexacrarnset co6oit N u
Ry, Ry, Ry u Ry onipeeniensl B mepBoM acrexTe.
CoennHeHNsl JaHHOTO BapHaHTa OCYILECTBICHHS UMEIOT CTPYKTYpy dopmyisl (IV)

o-Ri
Ras Ny
| b Rz
HoN A~
0 av).

B onHOM BapuaHTe OCyIIECTBJICHHS IpearaeTcs coeaAuHenne Gpopmyisl (I) mim ero coib UM mposexap-

cTBO, rie R npencrassier coboit
(e} R o
1b
R M~ 0
HN 1b HN
Ria Ria
R1a R1a
WU :

u X, Y, Ry, R;, Ry, u Ry, onpenenens! B nepBoM acrnexTe.
B naHHbBIN BapHaHT OCYIIECTBIECHHUS BKIIOYEHBI COETMHEHHS, B KOTOPLIX R| npeacrasisier coboi
Rip

HN Rip
R1a
Ria

Tarxoke B JaHHBIH BApHAHT OCYILECTBIICHHS BKIIOUCHBI COEAMHEHUS, B KOTOPhIX R npencrasiser coboit

Rip

HN Rib
Ria

1a

B ogHOM BapuaHTe OCYIIECTBIICHHS NpeaIaraeTcs coequaenue ¢opmynsl (1) wiu ero cosp Wiu mposekap-
CTBO, rae R| npexacrasiset coboii
oRe Rie Ric

(0]
Rip ?)VORN:

HN Ry HN
R R1a
1a
Ria Ria
, IV

uX, Y, Ry, R3, Ry, Ry, 1 Ry onpenenens! B nepBoM acrekTe.
B naHHBIN BapuaHT OCYILIECTBICHHS BKITIOYEHBI COeTUHEHHS, B KOTOPBIX R| mpencrasnseT coboii

OR1C Ric
Rip
HN Rib
R4
Ria

B oagHOM BapuaHTe OCYyIECTBIICHHS NpeasaraeTcs coequaenue ¢opmysl (1) wiu ero cons wiu mposekap-
CTBO, r1ie R npencrapnser coboit
R1c R

o 0] 1c o) R
>LO Rip Y%R1c
HN R HN Ry HN
1a R R1a
R4 Rig R
a 1a 1a

» > WM N
uX,Y, Ri, Rip, Ry, Ry, R3, Ry 1 Rs onpenenens! B nepBom acnexre. B naHHbIN BapuaHT OCYIIECTBICHUS
BKJIIOUYEHBI COCTUHEHHs, B KOTOPBIX Kaxblid R|, He3aBucumMo npencrasnser coboir H umu C|,ankui; Kaxaslid
R,, HezaBucumo npeacrasmiser codo H, F, -CHj, -CHF, unu unknonponmt u kaxasld R, npeacrasnser coboi
H.

B oxHOM BapuaHTe OCyLIeCTBIIEHHS MpeIaraeTcs coequuenue Gpopmyist (1) uau ero coss WM mposiekap-
CTBO, Iie Kaxablii R;, He3aBucumo mpexacrasnset codoit H, -OH, F, Csankun, C;sdropankun, C;.;aaKokcH,
C.3¢dropankoxcu nnn Csgiukioankui U X, Y, Ry, R, u R; onpenenens! B nepBom acrnekte. B 1aHHbIA BapUaHT
OCYUIECTBJICHHUS BKJIIOYEHBI COSAMHEHHUS, B KOTOPbIX KaxAbld R, He3aBucumo npexacrasnser codort H, -OH, F,
Cisankun, Cdropankun, CiankokcH, Cpropankokcu ninn Csguukioankui. Takxke B JAaHHBIA BapHaHT
OCYILIECTBJIEHHS BKJIKOUEHBI COEIMHEHHs, B KOTOPBIX KaXIbpld R;, He3aBUCHMMO mpenctapiser coboit H win
C,,alKuT; U COeUHEHUs, B KOTOPBIX OAuH R, npeacrasnser coboit H, a apyroii R, npeacrasiser coboit -OH,
F, C,sankun, Cs3propankui, Ci_jankokcH, Ci_jpropankokcu min C; ¢LIMKIOATKHIL.

B onHOM BapHaHTe OCYILIECTBIEHHS NpeuiaraeTcs coequHenue Gopmysl (1) UM ero cosib WK MpoJiekap-
CTBO, I'lle Ba R, BMecTe ¢ aTOMOM yriiepojia, K KOTOPOMY OHH IMPUCOEIHHEHBI, 00pa3yroT 3-4-4ieHHOE CITHPO-
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uukioankuiasHoe koablo; U X, Y, Ry, R, u R; onpenenens! B nepBom acnekre. B 3ToT BapuaHT ocyliecTBIEHUS
BKITIOUYCHBI COCTUHCHUS, B KOTOPBIX J1Ba R, BMEeCTe ¢ aTOMOM yTiepo/a, K KOTOPOMY OHH MPUCOETUHEHBI, 00pa-
3YIOT 3-WIEHHOE CNUPOLMKIOATKWIBHOE KOJNBLO. B 3TOT BapHaHT OCYILIECTBICHUS TAaKXKE BKJIIOYEHBI COETUHE-
HUs, B KOTOPBIX JBa R;, BMecTe ¢ aTOMOM yTJjiepoaa, K KOTOpOMY OHHU NMPUCOCIUHEHBI, 00pa3yroT 4-4jeHHOE
CIUPOLMKJIOAJIKUIBHOE KOJIBLIO.

B onHOM BapuaHTe OCylecTBIeHHUS npeaiaraeTcs coennuenue ¢popmynl (1) winm ero cosp WM npoJekap-
CTBO, Tae Kaxawld Ry, He3aBucumo npeacrasiset coboi H, -OH, F, Csankun, C;;dhTopankun, C; 3aJKOKCH,
Cisdropankokeu nmn Csguuxnoankwt; 1 X, Y, Ry, R, u R; onpenenensr B nmepBom acnekre. B 3ToT BapuaHT
OCYILICCTBJICHUS BKJIFOUCHBI COCAMHEHHUS, B KOTOPBIX KaxKabli R, He3aBucumo npeacrasiser coboit H, -OH, F,
Csankun, Cibropankun, CyrankokcH, Cirdropankokeu i Cs ¢LMKIOANKWI. B 9TOT BapuaHT ocyliecTBie-
HUSl TaKXXE BKJIIOYEHBI COCOMHEHMS, B KOTOPBIX Kaxxabld R, HezaBucumo mnpeacrasiser codoir H, F, -CHj,
-CHF, unu uukiaonponui; ¥ COeAMHEHUs, B KOTOpbIX OAUH R,y mpeacrasnser coboit H, a apyroit Ry, mpeacras-
nseT coboit F, -CH;, -CHF, nnu nuxnonponuin. Kpome Toro, B 3T0T BapHaHT OCYLIECTBICHHS BKJIIOYEHBI COEIU-
HEHUs, B KOTOpbIX Kaxablid Ry, mpencrasnsier coboit H; kaxnawiit Ry, npencrasnser coboit F; u coeaunenus, B
KOTOPBIX Kaxcabll Ry, mpencrasnseT codoii -CHjs.

B onHOM BapHaHTe OCYLIECTBIEHHS MpeIaraeTcs coeaunenue gopmynsl (I) uiau ero cons WM nposekap-
CTBO, e ABa R}, BMecTe ¢ aToMOM yriieposa, K KOTOPOMY OHH MPUCOEIHMHEHBI, 00pa3yioT 3-4-4JieHHOEe CIIPO-
uukioankuiasHoe koablo; U X, Y, Ry, Ry u R; onpenenensl B nepBom acnekre. B 3T0T BapuaHT OCyLIECTBICHUS
BKJTIOYEHBI COCTUHEHHS, B KOTOPBIX J1Ba R, BMecTe ¢ aToMOM yriieponia, K KOTOpOMY OHH ITPHCOEIMHEHBI, 00pa-
3YIOT 3-WIEHHOE CNUPOLUKIOAIKHILHOE KOJbIO. B 3TOT BapHaHT OCYIIECTBIEHUSI TAKXKE BKJIIOUEHBI COEIMHE-
HUS, B KOTOpBIX ABa R, BMecTe ¢ aToMOM yriepoja, K KOTOPOMY OHH NPUCOEAUHEHBI, 00pa3yloT 4-uJeHHOe
CITUPOLMKJIOATIKUIIBHOE KOJBLIO.

B onHOM BapHaHTe OCYLIECTBIEHHS NpeaaraeTcs coequnenue gpopmysl (I) uau ero cosis WK mposiekap-
CTBO, rae R, npexacrasiseT coboit

o R1c R1C o R1c
R1p OR1c
HN Ry, HN
R R1a
1a
R1a F\’121

s U ;
kaxablii Rj. HesaBucumo mnpencrasiser coboit H, -OH, F, C,sankun, Ci;dropankun, C3alKoKCH,
C3dropankokcu umn Csguuknoankui U X, Y, R, u R3 onpeneneHs! B mepBoM acriekte. B 3ToT BapuaHT ocyie-
CTBJICHUSI BKJIIOYEHBI COETUHEHNs, B KOTOPBIX Kaxblil R, He3aBucumo obo3navaer H, -OH, F, C;ankun, C,.
»bropankui, Cankokcu, Cibropankokcu Wi C; ¢lIMKIOANKWI. B 3TOT BapuaHT OCYIIECTBICHUS BKIFOYECHBI
TaKXe COeIMHEHHU S, B KOTOPBIX Kaxablil R ;. He3aBucumo npeacrasisier coboit H unu C,ankuin; ¥ coeIMHEHUS,
B KOTOPBIX Kaxcabld R, npencrasnser codoit H.
B onHOM BapHaHTe OCYLIECTBIEHHS NpeIaraeTcsi coequnenue gopmynsl (I) uau ero coss wiu mposekap-
cTBO, rAe R, npencrasnsier coboit

(@] Ric Ric 0o R
R1b ?/‘TC)RH:
HN Ry, HN
Ri1a
R1a
R1a R1a
501041

> 5

IBa R;. BMecTe ¢ aTOMOM yriiepoaa, K KOTOpOMY OHHM IPUCOEIMHEHBI, 00pa3yloT 3-4-4IeHHOE CITUPOLHK-
noankuiasHoe kosblo; U X, Y, Ry, Ry, Ry v Ry onpenenens! B nepBom acnekre. B 3TOT BapuaHT ocyliecTBie-
HUS BKJIOYEHBI COEMHEHHUS, B KOTOPBIX ABa R;. BMecTe ¢ aTOMOM yriiepoaa, K KOTOPOMY OHH NPUCOEIUHEHBI,
00pa3yloT 3-4JI€HHOE CMUPOLMKIOATKUIBHOE KOJIbLIO. B 3TOT BapMaHT OCYLIECTBICHHUS TaKXe BKJIIOUEHBI CO-
eIMHEeHHs, B KOTOPBIX IBa R;. BMecTe ¢ aroMoM yriepoaa, K KOTOPOMY OHM IPHUCOEIUHEHBI, 00pa3yloT 4-
YJICHHOE CNMUPOLUKIIOANKHUIIBHOE KOJbLO.

B onHOM BapHaHTe OCYLIECTBICHHS MpeaiaraeTcsi coeauHeHue Gopmysl (I) UM ero coJib WM mpoJsiekap-
cTBO, Tae R, 1 Ry, BMecTe ¢ aTomaMu yriaepoja, K KOTOpbIM OHH IPUCOEIHHEHBI, 00pa3ytoT 3-4-4JIeHHOE LMK~
JIOANKHIBHOE KOJBIO; Kaxablii R, HezaBucumo npexacraBiset coboit H, OH, F, Cisankun, C,3dpTopanku,
CankokcH, Ci3dhropankokcu umn Csgiuxnoankun U X, Y, Ry, R, u R; onpenenens! B nepBoM acnekre. B aTot
BapHaHT OCYLIECTBJICHUS BKJIKOUEHBI COEIMHEHHUS, B KOTOPBIX R, 1 R}, BMecTe ¢ atomamu yriepoaa, K KOTOpbIM
OHM IPUCOEAHHEHBI, 00pa3yloT 3-ulIeHHOE LMKJIOAIKHIBHOE KOJbLO. Takke B 3TOT BapHaHT OCYLIECTBIEHUS
BKJIKOYEHBI COEIUHEHUS, B KOTOPbIX R, U R, BMecTe ¢ atomamu yriaepona, K KOTOPbIM OHU NMPUCOEIUHEHBI,
00pa3yloT 4-4JIEHHOE LUKJIOAJIKMIBHOE KOJIBLIO.

B onHOM BapuaHTe OcyLIeCcTBICHHS Npeiaraercsi coeaunenue gopmynsl (I) uau ero coss wnu nponekap-
CTBO, rae R, npexacrasnseT coboii
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s 58078 R
kaxaelii R;, HezaBucumo npexacrasuser coboit H, OH, F, Csankun, Cjibropankun, C;;aakokcu,
Cisdropankokcu unu Cs guuknoankui;, Ry, u Ri. BMecTe ¢ atromamu yriepojia, K KOTOPbIM OHH MPUCOETHHEHBI,
00pa3yroT 3-4-wieHHOe MKJIoANKMHIbHOE KobLo; ¥ X, Y, R, 1 R; onpenenens! B nepBom acnekre. B 3ToT Bapu-
aHT OCYILIECTBJICHHS BKIIIOYEHbI COEMHEHHUS, B KOTOpPbIX R}, U R, BMecTe ¢ aToMamu yriepoaa, K KOTOPbIM OHU
MPUCOEANHEHBI, 00pa3yIOT 3-uJIeHHOE HUKIOAIKHIBHOE KONbLO. TakKe B 3TOT BAPHAHT OCYIIECTBICHUS BKIIIO-
YEHBI COCIMHEHHS, B KOTOPBIX Ry U R|. BMecTe ¢ aToMamu yriiepoja, K KOTOPHIM OHM NMPHCOCIUHEHEI, 00pa3y-
10T 4-4JICHHOE [IMKJIOAJIKHJIBHOE KOJIBLIO.

B oaHOM BapuaHTe OCYILECTBIICHHS Npeanaraetcs coequHenue ¢opmynsl (I) umum ero conp wiu mposekap-
cTBO, re R; mpeacrasnseT codoit CjzankokcH, Cdropankokeu wnn Csgiiukinoankokcu; U X, Y, Ry, Ry, Ry u
Rs ompeneneHsr B mepBoM acmekTe. B 3TOT BapHaHT OCYNIECTBICHHUS BKJIIOYEHBI COCTUHEHHUS, B KOTOPBHIX Rj3
npencraisieT co6oit Cjjankokcu U C; ¢LIMKIOANIKOKCH. B 3TOT BapHaHT OCYIIECTBICHHUS TaKXKE BKIIIOYEHBI CO-
eIMHEeHHs, B KOTOpbIX R3 npeacrasisier codoit -OCH;, -OCH(CH3), mnu -O(IUKIIOnpomnu).

B onHoM BapuaHTe ocyllecTBIEHHUs Npeanaraercs coeaiuHenue popmyinsl (I) unu ero cosib UM nposiekap-
cTBO, rae X mpeactaBisieT coboit CRy; Ry mpeacrasnser coboit H, ramoreno, Cigankui, Ci dpropankun wiu
Csgumknoankun; 1 Y, Ry, Ry, R3 u Rs onpenenensr B nepBom acnekre. B 3TOT BapuaHT OCYIIECTBIEHUS BKIIIO-
YeHbl COeIMHEHUs, B KOTOpbIX Ry npencrasnser coboit H, F, Cankun, Cdropankun unu Csguuknoankui. B
3TOT BapHAHT OCYILECTBICHHS TaKXKe BKIIOYEHBI COCAMHEHHs, B KOTOpbIX Ry mpexacrasnser coboit H, F, -CHj3
unu -CF3; u coenqunenus, B KoTopbix Ry npencrasnser coboit H.

B onHOM BapuaHTe OCYLIECTBIEHHS MpeiaraeTcs coequnenue popmynsl (I) umu ero conp unu mposekap-
cTBO, rae Y mpexcrasisieT codoir CRs; Rs mpeacrasnser coboit H, ramoreno, Cqankun, C, dpropankun mimm
Cseuuknoankui; u Y, Ry, Ry, R; u Ry onpenencxsl B nepBoM acnekte. B 3TOT BapuaHT OCYLIECTBICHUS BKIIIO-
YeHbl COeIMHEHHs, B KOTOpbIX Rs mpencrasnser coboit H, F, Ciankun, Cdropankun wnn Cigluknoankui. B
3TOT BapHAHT OCYILECTBICHHS TAKXXE BKJIIOYEHBI COCAMHEHHs, B KOTOpbIX Rs mpexncrasmser coboit H, F, -CHj
unu -CF3; u coequnenus, B kotopbix Rs npeacrasnser coboit H.

B omHOM BapuaHTe OCyLIECTBIEHHS Npeaaaraercs coeaunerue Gpopmyasl (I) nim ero conb UM nposexap-
CTBO, rae kaxawlil Rj, He3aBucumo npeacrapnset coboit H, -OH, F, C,sankun, C,dropankun, C;,alKkoKkcH,
Ciodropankokcu uinn Cy ¢LIUKIOANKIIT; WK JBa Rj, BMECTE C aTOMOM Yriiepoja, K KOTOPOMY OHHU MPHUCOCTUHE-
HBI, MOTYT 00pa30BbIBaTh 3-4-4ICHHOE CIHPOILMKIOATIKUIBHOE KOJBIO; KaXKIbIi R |, HE3aBUCUMO MpEACTaBISET
coboit H, -OH, F, C\,ankun, C,propankun, C,,ankokcu, C,,dpropankokcu win C; ¢LHUKIOAIKII; WK 1Ba Ry
BMECTE C aTOMOM YTJIepoJia, K KOTOPOMY OHH IPUCOEIHHEHBI, MOTYT 00pa30BhIBaTh 3-4-4JIeHHOE CITUPOLMKIIO-
ANKWIBHOE KOJIbLO; Kaxneld R;. HezaBucumo mpencrasnser coboi H, F, Cankun, C,dropankun wiu
C;_6LIMKIIOAJIKWIT; WIIK JIBa Rj. BMECTe ¢ aTOMOM yrieposa, K KOTOpOMY OHH IPUCOEJAMHEHBI, MOTYT 00pa30BbI-
BaTh 3-4-4JICHHOE CIHMPOLMKIOANKMIBHOE Konblo; R, mpencraBnser coboit H, F, Cl, C,ankun win
C;_guuknoankui; Ry npeacrasiser coboii Cjzankokeu, Cdropankokcu win Cs glIUKIOANKOKCH; Ry mpencras-
nset coboit H, ranoreno, C_4ankun, Csdropankun min Cs guukioankui; Rs npeacrasiser coboit H, ranoreto,
Cqanxun, Cyybropankun unun Csguukinoankun; 1 X, Y u R, onpenenens! B nepBoM acnekre. B 3ot BapuaHT
OCYUIECTBJICHHUS BKJIFOYEHBI COEAMHEHHs, B KOTOpbIX X mpeactasiser coooir CH. B 3ToT BapuaHT ocyuiecTiie-
HUS TaKXKe BKJIFOUYEHBI COSMHEHMs, B KOTOPBIX X mpeactapisier codoit CH; u Y nmpencrasisieT coo6oi N.

B oanoM BapuaHTe ocyliecTBIeHUS NpeasaraeTcs coennHenue ¢popmyisl (1) uau ero conp wiu nposiekap-
CTBO, TJe Kaxablid R, He3aBucumo npeacrasnser coboi H wiu C)ankun; kaxaslit Ry, He3aBUcHMO MpeacTaB-
nser coboit H, F, -CH;, -CHF, unu uuknonponuit; wiu nsa R, BMecte ¢ aToMOM yriepoja, K KOTOpOMY OHH
MPUCOEIMHEHBI, MOT'YT 00Pa30BLIBATh 3-4JIEHHOE CIHPOLHUKIOAIKHIBHOE KOJbIO; Kbl R). mpeacrasmiser
cobort H; R, mnpencraBnser coboit H umu -CH;; R; npencraBmser coboit -OCH;, -OCH(CHs), wmu
-O(uuknonponun); Ry nmpencraensier coboit H; Rs npeacrasnser co6oit H u X, Y u R; onpeneneHs! B nepBomM
acrniekte. B 3TOT BapHaHT OCYLIECTBJIEHHs BKJIIOUEHbI COCTUHEHHs, B KOTOphIX X mpexacrasnser coboit CH. B
3TOT BapHaHT OCYILECTBJIEHHS TaKXe BKJIIOYEHBI COeAMHEHHs, B KOTOpbix X mpenacraByseT coboit CH; u Y
npeacrasiseT coboi N.

B omHOM BapuaHTe oCylIeCTBJICHHUs Npeanaraetcs coeaunenue Gopmynsl (I) uau ero cosip UM nposiekap-
CTBO, e Kaxablil R, He3aBucumo npexncrasiser codoit H unu Cankun; kaxaelid R, He3aBucumo npencras-
nsiet coboit H, F, -CHs, -CHF, wiu uuknonpornui; win a8a Ry, BMecTe ¢ aTOMOM yriiepoja, K KOTOpOMY OHH
MPUCOETUHEHBI, 00pa3yIoT 3-wieHHOe CIHpOoLMKIoankuiIsHoe konbLo; U X, Y, Ry, Ry, R;3, Ry u Rs onpenenenst
B [IEPBOM acrnekTe. B 3TOT BapHaHT OCYLIECTBJICHHS BKIIOYEHBI COEIMHEHHS, B KOTOPBIX X NpeACTaBIsieT coOon
CH. B 3T0T BapHaHT OCyILECTBIEHHs TaK)Ke BKJIIOUEHbl COeIMHEHUs], B KOTOpbIX X npeactasiseT coboit CH; u
Y npexacrasnsier coboii N.

B oxHOM BapHaHTe OCYLIECTBICHHS MpeaiaraeTcs coeaunenue Gpopmynsl (I) uau ero cosp uiu mposekap-
cTBO, rie X npencrasiser coboit CH; Y npeacrasnser coboit N; R, nmpencrasisier coboit

-6 -



039189

R1D

HN Rip
Ria
R1a

u Ry, Ry, Ry, Ry, Ry, Rs onpenenens B nepBoM acnexre. B 3TOT BapuaHT OCYIECTBACHUS BKIIOUYEHEI CO-
€MHEHUS, B KOTOpPhIX Ry mpencraBnser coboit H u Rs npeacrasnser coboit H. Tawoke BKIIOUEHB! COCTUHEHUS, B
KOTOPBIX 0JuH Ry, mpencraBnset coboit H, a apyroit Ry, mpencrasmser coboit H wmu C,amxun.

B oHOM BapuaHTe OCYIIECTBICHUS NpeaiaracTcs coeauuenue Gpopmyast (I) uam ero cons, npuyueM yka-
3aHHOC COCJUHCHUE BRIOPAHO U3 CIEAYIONIUX COCTUHCHUN!

3-(((2S,3S)-3-31un-4,4-1udhTOP-S-0KCOMUPPOTUAUH-2 - U )METOKCH )-S-METOKCUTHEHO[ 3,2-b | mupuAnH-6-
kapOoxcamup (1);

3-(((2S,3S,4S)-3-31un-4-hTOP-5-0KCONMUPPOTUTUH-2 -UT)METOKCH ) -5-MeTOKCUTUEHO[ 3,2-b | nupuaus-6-
kapboxcamu (2);

(S)-5-meToxcu-3-((5-okconuppoIUIUH-2-UT)METOKCH)THEHO| 2, 3-b|mupunun-6-kapdoxcamun (3);

3-(((28S,3S,4S)-3-31un-4-hTOP-5-0KCONMUPPOTUAUH-2 -UIT)METOKCH ) -5-Me TOKCHOeH30[ b] THOh e H-6-
kapOboxcamu (4);

(S)-5-meToxcu-3-((5-okconuppoIuIuH-2-UI)METOKCH)THEHO| 3,2-b|nupunun-6-kapdoxcamun (5);

3-(((2S,3R)-3-3TUI1-5-OKCONMUPPONTUTUH-2-UT)METOKCH )- 5-METOKCUTUEHO| 3,2 -b | mupuauH-6-xapbokcamun (6);

S-metokcu-3-((5-oxkcomopdomuH-3-um)MeTokcH ) TUEHO| 3,2-b [nupunun-6-kapooxcamun (7);

3-(((2S,3S,4R)-3-3111-4- D TOP-5-0KCOMUPPOTU AUH -2 - I )METOKCH )-5-MeTOKCUTUEHO[ 3,2-b] mupuanH-6-
kapboxcamus (8);

3-(((6S,7R)-7-3Tun-4-0KCO-5-a3acniupo-[ 2,4 renTan-6-UIT)METOKCH ) -5-METOKCUTUEHO[ 3, 2-b| mUpUuAUH-6-
kap6oxcamu (9);

3-(((2S,3R)-3-31un-4,4-1UMETUI-5-OKCOMUPPOTUIUH-2 -UIT)METOKCH ) - S-METOKCUTHEHO[ 3,2-b | -mupuauH-6-
kap6oxcamup (10);

3-(((2S,4R)-4-bTOp-5-0KCOMUPPONTUTUH-2-UT)METOKCH )-5-Me TOKCUTHEHO| 3,2 -b | mupuauH-6-kapookcamun (11);

3-(((2S,3R)-3-(nudTOpMETHIT)-5-0KCOMTUPPOTTU IUH-2 - 1T )METOKCH )-5-METOKCUTUEHO[ 3,2-b|nupuauH-6-
kapboxcamup (12);

S-metokcu-3-(((2S)-4-MeTHI-5-0KCOMUPPOTUIUH-2 -UT)METOKCH ) THEHO[ 3,2-b | nupuauH-6-kapOokcaMug
(13-14);

3-(((2S)-4-3TUN-5-0KCONMUPPONTU TUH-2 -UIT)METOKCH ) -5 -METOKCUTHEHO-[ 3,2-b [nupunuH-6-kapOookcaMu
(15-16);

S-metokcu-3-(((2S,3R)-3-MeTu-5-0kCOMUPPOTUAUH-2 -1 )METOKCH ) THEHO[ 3,2-b| mupuauH-6-kapOokca-
mun (17);

3-(((2S,3S,4R)-3-nuxaonponui-4-Grop-5-0kCOMUPPONTUAUH-2 -UIT)METOKCH )-5-ME TOKCUTHEHO-[ 3,2-b]nu-
puanH-6-kapookcamun (18);

3-(((2S,3R)-3-3TUA-5-0KCOMUPPOTUTUH-2 -UIT)-METOKCH ) -5-ME TOKCH-2-METUITHEHO[ 3,2-b [nupuaun-6-
kapboxcamup (19);

S-nuxnonponokcu-3-(((2S,3R)-3-3Tun-5-okconuppoauauH-2-ua)MeToKCH ) THEeHO| 3,2-b [nupuaun-6-
kap6oxcamup (20);

3-(((2S,3S)-4,4-nucTop-3-MeTUII-S-OKCOMUPPOTUAUH-2-UIT)-METOKCHU )-5-MeTOKkCUTUEHO[ 3,2-b|nupunuH-6-
kapboxcamun (21);

3-(((2S,3S,4S)-3-31un-4-hTOP-5-0KCONMUPPOTUAUH-2 - UIT)METOKCH ) - 5-ME TOKCU-2-ME TUITHEHO[ 3,2-b Jnupu-
JIUH-6-kapOoxkcamun (22);

3-(((28S,3S,4S)-3-31un-4-hTOP-5-0KCOMUPPOTUAUH-2 - UIT)METOKCH ) - 5-M30TTPONOKCUTHEHO| 3,2 -b Jnupuun-
6-kapboxcaMup (23);

S-nuxnonponokcu-3-(((2S,3S,45)-3-31un-4-Grop-S-0KCOMUPPOTUAUH-2-UIT)METOKCH) TUEHO[ 3,2-b]nupu-
IUH-6-kapbokcamun (24);

(S)-5-meToxcu-2-meTui-3 -((S-0KCOMUPPOITU TUH-2 -UIT)METOKCH ) TUEHO| 3,2-b|nupuauH-6-kapookcaMu
(25);

3-(((4R,5S)-5-3Tun-2-0KCOOKCAZOTUTUH -4 -UT)METOKCH )-5-METOKCUTUCHO| 3,2-b |nupuauH-6-kapOoKcaMu 1
(26);

3-(((2S,3S,4R)-4-hTop-3-MeTUII-5-0KCOMUPPOTUAUH-2 -UIT)METOKCH )-5-METOKCUTUEHO[ 3, 2-b | MUpU TUH-6-
kapboxcamun (27);

3-(((2S,3S,4S)-4-bTop-3-METUIT-5-0KCOMUPPOTUIUH-2 -HIT)METOKCH )-5-METOKCUTUEHO[ 3,2-b|nupuaus-6-
kapOoxcamun (28) u

3-(((2S,3R)-3-3TUA-5-0KCOMUPPOTUTUH-2 -UT)METOKCH )-S-MeTOKCUOEH30[ b | THOheH-6-kapOokcamun (29).

B onHOM BapuanTe ocyliecTBICHUS NpeanaraTcs coeaunenus hopmynsl (1), umeromue 3nauenus IRAK4
1C50<0,6 MKxM.

B onHOM BapuanTe ocyliecTBICHUS NpeanaraTtcs coeaunenus hopmynsl (1), umeromue 3nauenus IRAK4
1C50<0,1 MxM.
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B onHOM BapuanTe ocyliecTBICHUA NpeanaraTtcs coeaunenus hopmynsl (1), umeromue 3HaueHus IRAK4
1C50<0,05 MxM.

B onHOM BapuanTe ocyliecTBICHUA NpeanaraTtcs coeaunenus hopmynsl (1), umeromue 3HaueHus IRAK4
1C50<0,025 MxM.

B onHOM BapuanTe ocyliecTBICHUA NpeanaraTcs coeaunenus hopmynsl (1), umeromue 3Hauenus IRAK4
1C50<0,015 MxM.

B onHOM BapuanTe ocyliecTBICHUS NpeanaraTcs coeaunenus hopmynsl (1), umeromue 3naueHus IRAK4
1C5,<0,01 MxM.

Onpenenenus

OTauyuTENbHBIE TPU3HAKU U NIPEUMYIIECTBA HACTOSAIIET0 H300peTeHUst OyayT 6oiee MOHATHBI CIIEIUAIHU-
CcTaM B JaHHOH 00JacTU TEXHUKU MOCJIE MPOUTEHUS CAEAYIOIETO MOAPOOHOro onucaHus uzooperenus. Heoo-
XOAMMO MPUHUMATH BO BHUMAHUE, UTO HEKOTOPHIC OTJIMUUTEIbHBIEC TPU3HAKY U300PETECHUS, KOTOPBIE IS SICHO-
CTU ONMCAHBI BBIIIE M HUXKE B KOHTEKCTE OTACIHHBIX BAPUAHTOB OCYHIECTBICHUS U300PETCHUS, TAKIKE MOTYT
OBITb OOBbEAMHEHBl B OJTHOM BAPUAHTE OCYILECTBIEHUS U300peTeHusa. M, Ha000pOT, HECKOIBKO OTIMYHUTENBHBIX
NPU3HAKOB U300PETEHUS, KOTOpBIE, AN KPATKOCTU, OMUCAHBI B KOHTEKCTE OJHOIO BAPUAHTA OCYILECTBICHUS
U300pETEHHS, TAKKE MOTYT OBITh OOBEAUHEHB! B TOJKOMOMHAIIMY NMPU3HAKOB U300peTeHus. [loapazymesaercs,
YTO TUIUYHBIE WM NPEANOYTUTENBHBIE BAPUAHTHI OCYIIECTBICHUS U300PETEHUS, ONIMCAHHBIE B HACTOSAIIEM J10-
KYMEHTE, ABIAIOTCA WITIOCTPATUBHBIMU U HE OTPAHUUYUBAIOT 00BEM HACTOSILETO U300PETEHUS.

Ecnu B HacTOAIIEM AOKYMEHTE HE YKAa3aHO UHOE, CCBUIKHU, CIENAHHBIE B €EAMHCTBEHHOM YHUCNE, MOTYT TaK-
e BKJTIOYAaTh MHOXeCTBeHHOE uncno. Hanpumep, "a" u "an" Moryt otHocHThes TMO0 K OTHOMY, THOO K OTHOMY
UJIK HECKOJIBKUM.

Hcnomp3yeMslii 31ech TepMUH ""coeTUHEHHA" OTHOCHUTCS 1O MEHBIIEH Mepe K oflHOMY coeaunHeHuto. Ha-
npumep, coenuHerue Gopmyasl (1) Bkmouaet coenunenue hopmyas! (1) u aBa unu donee coeauHeHUN HOPMYIIEI
M.

Ecnu He yka3aHo MHOE, MOAPa3yMeEBAETCA, YTO JH000I reTepoaroM ¢ HEHACHILEHHBIMU BaJICHTHOCTSIMHU
UMEET aTOMBI BOJOPO/a B KOITUYECTBE, AOCTATOUHOM [/ HACBHIIIEHUS JaHHBIX BaJIEHTHOCTE.

Onpenenenus, MPUBEICHHBIE B HACTOSAIIEM JTOKYMEHTE, UMEIOT NPEUMYIIIECTBEHHOE 3HAYEHUE Haj Ompe-
JICTICHUSIMHU, TIPUBEJCHHBIMY B JIIOOOM NAaTEHTE, 3aiBKE HAa MATCHT W/UIM MyONMKAlMK 3aiBKH Ha NMATECHT, BKIIIO-
YEHHBIMU B HACTOSAIIUM JOKYMEHT MYTEM CCBLIKH.

Jlanee npuBeaEHBI ONMPEAENECHUS PA3IMYHBIX TEPMUHOB, UCIOIB3YEMBIX I ONMUCAHUSA HACTOAIIETO M30-
OpeTeHus. JlaHHBIE ONPEAETICHUS PACOPOCTPAHSIOTCA Ha TEPMUHBI BCIOY, TA€ TEPMUHBI BCTPEYAIOTCS B OMHCa-
HUM U300peTEHUS (€CIM B KOHKPETHBIX CAydasx ONpeacacHUss TEPMUHOB HE COAEPKAT UHBIX OTPAaHUYEHUIT) UH-
JAUBHUAYaIbHO UM B COCTaBE 0OJIEE PACTIPOCTPAHEHHOI MPYIMIBI.

Besae B onMcaHuM CHENMAIUCT B AAHHOH 00JaCTH TEXHUKU MOMKET BbIOPATh IPYMNIBI U 3aMECTUTEIH Y
JAHHBIX TPYII TAaKUM 00pa3oM, YTOObI MOTYYUTh CTAOMIBLHBIE PArMEHTHI U COCTUHCHUS.

B cooTBeTCTBUM C PaBUIOM, IPUMEHAEMBIM B TAaHHOH 00JaCTU TEXHUKY, 0003HAUYEHHE

UCTIOJIB3YIOT B CTPYKTYPHBIX ()OPMyIIax B HACTOSIIEM JOKYMEHTE C LIENbI0 H300pa3uTh CBA3b, KOTOpas SB-
JISIETCSI MECTOM NIPUCOETMHEHHS parMeHTa UM 3aMECTUTENS K CTPYKTYPE S/1pa UIIH OCHOBHOM IIEMH.

Tepmusns! "ranoreno” u "rajgoreH", UCMOIB3YEMBIC B HACTOAIIEM T0kyMeHTe, oTHocATcA k F, Cl, Bru L.

Tepmun "nuano" otnocurcs x rpymne -CN.

Tepmun "amMuHo" oTHOCHTCH K rpymnmne -NH,.

Tepmus "okco" otHOcUTCA k rpymme =0O.

Hcnosip3yeMblil B HACTOAIIEM JIOKYMEHTE TEPMMH "alKHI"' OTHOCHTCH K HACBHIICHHBIM alU(aTHYECKUM
YIIIEBOAOPOIHBIM I'PYNINAaM C Pa3BETBICHHON M MPAMOMN IEMBIO, COJMEPXKAIUM, HanpuMmep, ot 1 1o 12 aromoB
yrnepona, ot 1 1o 6 aTomMoB yriieposa 4 ot 1 10 4 atomMoB yriepona. IIpuMepsl anKUIBHBIX PYIIT BKIIOYAIOT,
HO Oe3 orpanuueHus, metun (Me), satun (Et), mponun (HanpuMep, H-MPONUI U U30MPONuUN), OYyTUI (HanmpuMep,
H-OyTuU1I, U300yTU, BTOP-OYyTUN U TPET-OYTUN) U MEHTUI (HaNpUMEp, H-MEHTUJ, U30NEHTUI, HEOMEHTUT), H-
TEKCHJI, 2-METUINEHTUI, 2-3TUIOYTU, 3-METUINEHTUI U 4-MeTHaneHTHa. Koria nosBisioTcs yuciaa B HHAEKCE
nocne cumBoia "C", MHAEKC onpejaersieT ¢ Gonpleil KOHKPETHOCTHIO KOJMYECTBO aTOMOB YIeposa, KOTopoe
MOXET COAepkaTh onpeneneHHas rpynna. Hanpumep, "C;_¢ankun" 0603Ha4YaeT aNKUIbHBIC TPYIINBI ¢ MPSIMOI U
Pa3BETBIECHHO IETIBIO C OJJHUM-IIECTHIO aTOMAaMHU YTIIEPO/a.

[TonpazyMeBaeTcs, YTO MCIOAB3YEMBIH B HACTOAIIEM JOKYMEHTE TEpMHUH "(Topankun" BKIIOYAECT HAChI-
IEHHBIE aTu(aTHUECKUE YTIEBOJIOPOAHBIC TPYINBI ¢ Pa3BETBICHHON M NpAMOIl IENblo, 3aMEIICHHBIE OHUM
UJTH HECKOJIbKUMHU atoMaMu ¢dtopa. Hampumep, noapasymesaercs, uro "Cybropankun” BrmoyaeT Ci, C,, C3 1
C,4 amKUNIBHBIE TPYIINEL, 3aMEIICHHbBIE OJTHUM HJIH HECKOJIBKMMH aroMaMu ¢ropa. TuUnuuHble puMepsl Gropan-
KUJIBHBIX TPYI BKIIOYAIOT, HO O6¢3 orpanudenus, -CF; u -CH,CF;.

TepMuH "HUKI0ANKUI", UCTIONB3YEMBIH B HACTOSIIEM JOKYMEHTE, OTHOCHTCS K TPYIIINE, NOJYUEHHOH H3
HEapoOMaTHYEeCKOH MOHOIMKIMYECKON MM MOJUIMKIMYECKON YIrIeBOMOPOAHON MOIEKYIBl MyTEM YAaJICHHS
OJIHOTO aToMa BOJOpO/a MO HACBHIIIEHHOMY KOJIBIEBOMY aTOMY yriepoaa. TUNHYHBIE MPUMEPHl IUKIOATKUIIb-
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HBIX TPYII BKJIOYAIOT, HO 0€3 OrpaHUYCHUS, IUKIONPOIMI, IMKIONEHTUI U nuknorekcun. Korna uucia moss-
JIAIOTCS B HIXKHEM MHAEKce mocie cuMmBoia "C", HWKHUN MHAEKC 0ojee ACTAIbHO ONpENeiseT KOTUUECTBO
aTOMOB  yIIepoja, KOTOpOEe MOXKET COJAepKaThb KOHKpETHas IMKIOalKuIbHas rpynma. Hanpumep,
"C 6IIUKIOATKII" 0003HAYACT HIUKIOANKUIBHBIC TPYIIIBI ¢ TPEMA-IICCTHI0 aTOMaMU YTIICPOa.

Hcnonb3yeMblil B HACTOSAIIEM TOKYMEHTE TEPMUH "aNKOKCH" OTHOCHTCA K aNKUIBHOU IpyIIe, NpUCOSaU-
HEHHOM K MCXOJHOMY MOJIEKYIAPHOMY (parMeHTy uepe3 aToM KHUCIOpOJa, HampuUMep, METOKCUTPYIIE
(-OCH3). Hampuwmep, "C;sankokcu" 0003HaYaeT aIKOKCUTPYIINEI C OAHUM-TPEMS AaTOMAaMH YTIepoa.

Tepmuns! "dropankokcu” u "O(dTopankum)" mpeacTaBIfOT cO00H GTOPATKUILHYIO TPYIY, KakK Onpee-
JEHO BBINIE, MNPUCOCAMHEHHYIO 4Yepe3 KHUCIOpoaHyio cBsa3b (-O-). Hampumep, mnoapa3ymeBaercs, uTO
"Cy_4propanxokcu” Brkmrouaer Cy, C,, C3 u Cyq PTOpaIKOKCUTPYTIIIBL.

TepMUH "CIUPONUKIOATKUI" OTHOCUTCA K KapOOUUKIUILHOMY KOJBIY, IPUCOCAUHEHHOMY K MONEKYJIAp-
HOMY ()parMeHTy aTOMOM YTJIEpOJa B HUKIOATKUIHHOM KONbIIE, KOTOPBIH ABIAETCA OOIIUM C MONEKYISAPHBIM
(parMeHTOM.

B xoHTekcTe maHHOrO omucaHus ¢pasza "dapManeBTHUECKU NPUEMIIEMBINH" OTHOCUTCS K COCAUHCHUSM,
BCIICCTBAM, KOMIO3UIUSIM H/WUITU JIEKApCTBEHHBIM (hOopMaM, KOTOpBIE MO pe3yabTaTaM METUIMHCKOH OIECHKH
SBJIAIOTCA NOAXOMAIMMY A UCMONB30BAHUA B KOHTAKTe ¢ TKAHSAMH YEJIOBEKa U XHUBOTHBIX, 0€3 Ype3MEpHOH
TOKCUYHOCTH, Pa3fpaxKeHUs, ajUIepruueckoil peakluy UM APYTOd MpoGIeMbl UM OCIOXHEHHUS, U COOTBETCT-
BYIOT pa3yMHOMY COOTHOIICHHIO MOJIb3a/PUCK.

Coenunenus Gopmyast (I) MOryT ObITH MOTYYEHBI B BUE aMOP(HHBIX TBEPABIX BELICCTB MM KPUCTAITHYE-
CKUX TBEPAbIX BellecTB. [lns monayyenus coenunenuit dopmyssl (I) B Buae aMOpGHBIX TBEPIBIX BEIIECTB MOXKET
OBITH HCIIOIB30BAHA THO(UIH3ALIHUS.

Taroke, cnenyeT MOHUMATh, YTO CONBBATHI (HANpUMEp, TUAPATHI) coeauHeHut dopmyrsl (I) Taxke BKIIO-
4YeHBl B 00beM HacTosmero u3odpereHus. TepMun "coipBat" 03HaYaeT HUIHMUYECKYIO ACCOLMAIMIO COETMHEHHS
dopmynsl (I) ¢ oaHOlM MnM Gonee MOIEKYTaMH PACTBOPUTENS, KaK OPTaHHYECKOTo, TAK MU HEOPraHUYECKOro.
JanHas u3uyeckas acconuanus BO3ZHUKAET, HATPUMEp, BCICACTBUE BOJOPOAHBIX CBA3eil. B HeKOTOpBIX cryya-
X COJIBBAT MOET OBITh BBIJCNICH, HAIPUMED, KOI/Ia OHA UM 0ojee YeM OJJHa MOJIEKYa PaCTBOPUTENS BKIIIO-
UeHA B KPUCTALTUYECKYIO PENIETKY KPUCTALTMYECKOrO TBEPAOrO BemecTBa. TepMUH "colpBaT” BKIIOYACT Kak
(ba3y pacTBopa, TaK U H30NUPOBAHHBIE CONBBATHL. [IpUMeEpPBI COMBBATOB BKIIOUAIOT MMAPATHI, 3TAHOMATHI, METa-
HOJIAThI, H30IPONAHONATHI, COJBBATHI ¢ ALETOHUTPUIIOM U CONBBATHI € ITUNALETATOM. METOMKH CONbBATAIIUH
XOPOILIO U3BECTHBI B TAHHOH 006IacTH.

Pasnuunbie HOPMBI POIEKAPCTB XOPOIIO U3BECTHBI B JaHHOM 00NACTH TEXHUKH U ONIUCAHBI B CIICAYIOIIHUX
nyOoIuKausX:

a) The Practice of Medicinal Chemistry, Camille G. Wermuth et al., Ch 31, (Academic Press, 1996);

b) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985);

¢) A Textbook of Drug Design and Development, P. Krogsgaard-Larson and H. Bundgaard, eds. Ch 5, pgs
113-191 (Harwood Academic Publishers, 1991) u

d) Hydrolysis in Drug and Prodrug Metabolism, Bernard Testa and Joachim M. Mayer, (Wiley-VCH,
2003).

Kpome toro, coenunenus popmyast (I) nocae ux noayueHus MOTYT OBITh BBICICHB U OUHUILCHBI C 1IENBIO
MOJyYEHUS KOMIIO3UIMY, coaeprxaieit 99% no Macce umu 6onee coenunenus dopmyasl (I) ("o cymecTBy unc-
TOe" COCJMHEHHUE), KOTOPYIO 3aTEM HCIMOJB3YIOT MM COCTABIAIOT, KaK OMUCAHO B HACTOAIIEM JOKyMeHTe. Ta-
KHue "Io cylecTBy yucThle" coeanHeHus hopmynsl (I) Takke paccMaTpUBAIOTCA B HACTOSAIIEM TOKYMEHTE Kak
4aCTh HACTOAIETO U300PETCHHUS.

IToapazymeBaetcs, uTo Qpassl "crabunbHoe coeauHeHUEe" U "cTa0UIbHAS CTPYKTYpa" O3HAYAIOT COCIUHE-
HUE, KOTOPOE SBJIAETCS HOCTATOYHO YCTOMYMBBIM, YTOOBI BBIACPKATH BBIJCICHUE O MPUIOTHOM CTENEHU YHC-
TOTHI U3 PEAKIMOHHOM CMeCH U cocTaBlaeHUe B 3 QeKTUBHBII TepaneBTHyeckuii areHt. Ilpennonaraercs, uto
HacToslee H300peTeHUE BKIIOYAET CTA0UNbHbIEC COCTUHEHHUS.

ITonpazymeBaercs, uto ¢pasa "repaneBTHdecku 3P(EeKTHBHOE KOTHYECTBO" BKIIOYAET HEKOTOPOE KOIH-
YECTBO OJHOTO COCTMHEHUS COTNACHO HACTOAIIEMY U300PETCHHUIO, MM HEKOTOPOE KOIMYECTBO KOMOUHAIMH
3asBJICHHBIX COCAMHEHUI, MJIM HEKOTOPOE KOIUYECTBO COEMUHEHHUS COINIACHO HACTOALIEMY H300PETCHHIO B
KOMOMHAIMU C APYTMMH aKTUBHBIMU HHrpeaueHTamu, 3¢(GeKTUBHBIMU B kadecTBe uHruburopa [IRAK4; umu
3G (EKTUBHBIMU I JCUCHUS WIM MPEAYTPEKACHUA aYTOMMMYHHBIX W/MIH BOCMANUTENBHBIX 3a00NEBaHUIA,
TAKUX KaK PACCEAHHbII CKIIEPO3 U PEBMATOUAHBII apTPUT; U 3G PEKTUBHBIMYU 11 JeHUCHUS paKa.

Hcnosip3yeMblil B HACTOAIIEM JOKYMEHTE TEPMMH "JIeUMTh" Wi "nedeHue" oXBaTHIBACT JieueHUE 00IIe3-
HCHHOTO COCTOSIHUS Y MIICKOMHUTAIONIETO, B YACTHOCTH Y YeNOBeKa, U BKIIOYAET: (a) NMpeaynpexIcHue BO3HUK-
HOBEHUs OOJE3HEHHOTO COCTOAHHUS Y MJICKOMUTAIONIEr0, B YACTHOCTH, KOTa TaKOe MIICKOMUTAIOIIEE peapac-
TOJIOKEHO K Pa3BUTHIO OOJE3HEHHOTO COCTOAHHUS, HO OOJE3HEHHOE COCTOSHME ellie He MUArHOCTUPOBAHO Kak
umetronieecs; (b) MHrHOUpoOBaHUE OOJIE3HEHHOTO COCTOSHUSA, TO €CTh OCTAHOBKY €r0 pPa3BUTHUA; W/UIH (c) ober-
ueHHE GONIE3HEHHOTO COCTOSHUS, TO €CTh PErPECCUI0 GOJIE3HEHHOTO COCTOSHUSL.

[TonpasymeBaeTcs, YTO COCTUHEHHUS MO HACTOSANIEMY H300pPETCHHUIO BKIIOYAIOT BCE U30TOMBI aTOMOB, NPHU-
CYTCTBYIOIMX B COCTUHEHUAX MO U300peTeHUI0. M30TOMBI BKIFOYAKOT ATOMBI, UMEIOIME OJTMHAKOBBIH aTOMHBIH
HOMeEp, HO pa3HbIe MaccoBBIC YHMCNa. B kauecTBe TUMHYHOTO HEOrPAHMYHMBAIOLIETO MPUMEpPA MOXHO NPUBECTH
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H30TOMNBI BOJOPO/A, KOTOpble BKItouatoT aeitepuit (D) u tputuii (T). H3oTomns! yrnepoaa BkIOUaOT Beu C.
CoenuHEHHS IO HACTOSAIIEMY H300PETEHHIO, MEYEHBIE M30TONAMH, OOBIYHO MOTYT OBITh NOJYYEHBI C TOMOIIBIO
CTaHAAPTHBIX METOIUK, U3BECTHBIX CNEIMANUCTAM B AaHHOI 0071aCTH TEXHUKH, UITH C TTIOMOIIBIO METOUK, aHa-
JIOTUYHBIX METOJMKAM, NPUBEICHHBIM B HACTOSAIIEM JOKYMEHTE, C UCIOJIB30BAHMEM MOAXOASAIIEIO MEUEHOIo
U30TOIOM peareHTa BMECTO HEMEUEHOI0 pearcHTa, UCIoab3yeMoro B 1pyroM ciyyae. Hampumep, Metun (-CHs)
TaKKe BKIIOYAET ACHTEPUPOBAHHBIE METATIBHBIE TPYNILI, Takue Kak -CD;.

ITonesnoctn

CoenuHEeHUS O M300PETCHUIO MOIYIUPYIOT aKTUBHOCTH KWHa3, BkIrouas monymsanuio [IRAK-4. lpyrue
THUIBl KMHA3HO! aKTUBHOCTH, KOTOPHIE MOXHO MOAYJIMPOBATH C MOMOINBIO COCAMHEHUH 1O HACTOSIEMY H30-
OpeTeHHI0, BKIIIOYAIOT, HO Oe3 orpanuueHus, ceMeiictBo Pelle/IRAK u ux MyTaHTHI

CootBeTcTBEHHO coeMHeHus (hopMyasl (I) SBIAIOTCA MOJE3HBIMU IS JIEUEHHS NAaTOJOTHYECKUX COCTOS-
HMH, CBA3aHHBIX C MOAYIALMEH KMHA3HON aKTUBHOCTH, M, B HACTHOCTH, C CEJIEKTUBHBIM MHIMOMPOBAHUEM aK-
tuBHOCTH IRAK-4 unu unrubuposanueM IRAK u npyrux xuna3 cemeiicta Pelle. Takue cocrosiHust BKtouaroT
3aboneBanus, cBa3aHHbIe ¢ penenropamu cemeiictBa TLR/IL-1, B KOTOPBIX YPOBHM IIUTOKMHOB MOAYJIUPYIOTCS
BCJICICTBUC BHYTPUKIICTOUHOM nepenayu curnana. Kpome roro, coequnenus gopmyinsl (I) obnanarot npeumy-
IIECTBEHHON CENEKTUBHOCTHIO MO OTHOIIEHUIO K akTUBHOCTH IRAK-4, npeanoyrurensHo ABIAACH 10 MEHBIIEH
Mepe B 20-6onee ueM B 1000 pa3 6oee CeeKTUBHBIMU.

Hcnosp3yeMblii B HACTOSIIEM TIOKYMEHTE TEPMUH "IeyuTh" UM "neueHue" OTHOCUTCS K JIEUEHHIO 60Ie3-
HEHHOTO COCTOSHUS Y MIIEKOMUTAIOUIETO, B HACTHOCTH, Y YEI0BEKA, U BKIIOUALT: (a) MPEAYNPEXKACHUE UIH 3a-
JICPXKKY BO3HUKHOBEHHUS OOJIE3HEHHOTO COCTOSHUS Y MJIEKOIMTAIOUIECTO, B YACTHOCTH, KOTJa TAKOE MICKOIHU-
TaloIlEe NPEAPACTIONONKEHO K PA3BUTHIO DOJIE3HEHHOTO COCTOSHUSA, HO OOJIE3HEHHOE COCTOSIHUE EIIE HE TUATHO-
CTUPOBaHO Kak umeromeecs; (b) uHrubupoBanue OOJIE3HEHHOIO COCTOSIHHUS, TO €CTh OCTAHOBKY €r0 pa3BUTHS,
W/HNH (C) TOCTHXKEHHUE MTOJHOTO MITM YaCTUYHOTO YMEHBIICHUA CUMITOMOB MM OOJIE3HEHHOTO COCTOSIHUS U/UITH
ocnableHus, YMEHBIICHUS HHTCHCUBHOCTH, OOJErUeHUs MM M3JIEHYEHUs 3a00/eBaHUS UM HAPYIICHUS W/UIH
€ro CUMIITOMOB.

BcnencTBue ux akTMBHOCTH B KauecTBE CEIEKTUBHBIX MHrHOMTOpOB IRAK-4, coenunenus dopmynsr (I)
SBIIAIOTCS MOJIC3HBIMU JUTA JICUCHUS 3a007CBaHUIN, CBA3aHHBIX ¢ penentopamu cemeiictea TLR/IL-1, Bkmtouas,
HO 0e3 orpaHMueHHs, BOCTIATUTEIbHbIE 3a00IeBaHus, Takue kak 001e3Hb KpoHa, S3BEHHBIH KOIHT, acTMa, 00-
JIe3Hp "TPAaHCIJIAHTAT NPOTUB XO3AMHA", OTTOPXKECHHUE AJUIOTPAHCIUIAHTATa, XPOHUYECKYIO OOCTPYKTUBHYIO 00-
JIe3HP JIETKHUX; ayTOMMMYHHBIE 3a00neBaHus, Takue kak 0oje3Hs I'peiiBca, peBMAaTOMAHBIN apTPUT, CUCTEMHAS
KpacHas BOJYaHKa, MCOpHA3; ayToBOCHManuTenbHbIe 3aboneBanus, Bkarouas CAPS, TRAPS, FMF, 6onesns
Crunna y B3pOCHBIX, CUCTEMHBIH IOBEHUIIBHBIH MAMONATHYECKUH apTpHUT, NOJAArpy, MOJarpuuecKuil apTpuT,;
MeTabonuyeckue 3a0oneBaHus, BKIIOYAs AUAa0ET TUMa 2, aTepocKiIepo3, MHPAPKT MUOKap/a; ACCTPYKTUBHEIE
MOpaXKEHMsI KOCTEH, Takue Kak pe30pOnUU KOCTH, OCTEOApTPHUT, OCTEONOPO3, NOPAXKEHUSA KOCTH, CBS3AHHBIE C
MHOXECTBEHHOH MHEIOMOH; NpoiudepaTuBHBIE pacCTPOUCTBA, TAKUE KaK OCTPBIII MMENIOMAHBIN JEHKO3, Xpo-
HUYECKUI MHUEIOUIHBIN JEeHKO03, aHTMOTEHHBIE PAcCTPOMCTBA, TAaKME KaK aHTMOTEHHBIE PAacCTPONCTBA, BKIIIO-
YAIOIIME CONM/THBIE OMYXOJIM, HEOBACKYIISIPU3ANUS I71a3a U MH(AHTHIBHBIE TEMAHTHOMBI; HH(EKIIMOHHEIE 3200-
JIEBaHHA, TAKUE KaK CENCHC, CENMTHYECKUH IIOK M IIUresie3; HeilpoaereHepaTUBHBIE 3a00/IEBaHUs, TAKUE Kak
Oonesnp Anbureiimepa, 0onesns Ilapkuncona, nepedpanbHas UIIEMUS WM HEHPOAEreHepaTUBHOE 3a00JI€BAHUE,
BBI3BAHHOE TPAaBMAaTHYECKUM IIOBPEXXACHHEM, OHKOJIOTHUECKHE M BUPYCHBIE 3a00J€BaHUS, TAKHE KaK MeTacTa-
THYEeCcKas MenaHoMa, capkoma Kanomm, MHOxecTBeHHas mueiaoma 1 BHU-undexnuu u [IMB (CMV) petunur,
CIIN (AIDS) cOOTBETCTBEHHO.

Bosee xoHkpeTHO, cnienuduIeckue cOCTOSHUS UM 3a00JIEBAHUS, KOTOPBIE MOXKHO JIEUUTh C TOMOIIBIO CO-
€IMHEHUH 10 U300PETEHHUIO, BKIIIOUAIOT, HO 0€3 OrpaHUYEHUs, MAHKPEATUT (OCTPBIH MIIM XPOHUUECKUIT), aCTMY,
aJIEPTUM, PECITMPATOPHBIA JUCTPECC-CHHIPOM Y B3POCIBIX, XPOHHYECKYIO OOCTPYKTUBHYIO OOJE3Hb JIETKHX,
IJIOMEpYNOHEDPUT, PEBMATOUAHBIA apTPUT, CUCTEMHYIO KPAacHYIO BOJYAHKY, CKIEPOJECPMHIO, XPOHHYECKHUIt
THPEOUIUT, Ooie3Hb I'peiiBca, ayTOUMMYHHBII racTpuT, AMabeT, ayTOMMMYHHYIO I'€MOJIHTHYECKYIO aHEMHIO,
ayTOMMMYHHYIO HEHTPONEHUIO, TPOMOOIIUTONIEHHIO, aTONMYECKUH IEPMATUT, XPOHUUIECKUIl aKTUBHBIH IenaTHT,
MHACTEHHIO, PACCESIHHBIH CKIIEPO3, BOCHAIMTEIBHOE 3a00JIeBaHHE KUIIEYHHUKA, I3BEHHBIN KonuT, 6071e3Hb Kpo-
Ha, ncopua3s, 601e3Hb "TpaHCIUIAHTAT NPOTUB XO3SMHA", BOCHAIUTENBHYIO PEAKIUIO, BHI3BAHHYIO JHIOTOKCHU-
HOM, TyOepKyJie3, aTepocK/Iepo3, MBIIICYHYIO ACT€HEpalMIo, KaXEKCHIO, NCOPUATHYECKUH apTPUT, CHHAPOM
Peiitepa, nonarpy, TpaBMaTHYECKHH apTpPHUT, apTPHUT, OOYCIOBIECHHBIH KPaCHYXO#, OCTPBI CHHOBUT, OONE3HB,
BBI3BAHHYIO JECTPYKIHEH P-KIeTOk MaHKpeaTHuyeckUX OCTPOBKOB, OOJIE3HBb, XapaKTEPH3YIOIIYIOCS MaCcCUBHOH
uHbuUnpTpanueil HeHTpoduUIaMM; PEBMATOMAHBIH CHOHIMIIMT, NOAArpUYECKUH apTPUT U JAPYTHE apTPUTHBIE
COCTOSIHHUS, LiepeOpaibHylo GopMy MalTspuM, XPOHHYECKYIO OOCTPYKTUBHYIO OOJIE3HB JIETKHUX, CUIMKO3, JIEroy-
HBIA CapKOMI03, Pe30pONHUIO KOCTH, OTTOP)KEHHE AJNIOTPAHCIIIIAHTATA, IMXOPAAKy U MHAITHH, BEI3BAHHBIE MH-
¢exnueil, BEI3BaHHYIO MHpEKIMEH BTOPHUUHYIO KaXxeKCHIo, oOpa3oBaHHME Kenouaa, GOopMUpOBaHHE PyOLIOBOH
TKaHHU, SI3BCHHBIH KOJHT, Xap, TPHUII, OCTEOIOpPO3, OCTE0APTPHUT, OCTPHIH MUEIOUIHBIN JEHK03, XPOHUYECKHU T
MHEIIOM/IHBIN JIEHK03, METACTaTHYECKYIO MENaHOMy, capkoMmy Kamomm, MHOXXECTBEHHYIO MHEJIOMY, CEITCHUC,
CEeNTUYECKUH IIOK U Imuremies; O6one3ns AmnbureiiMepa, 6one3ns IlapkuHcoHa, nepeOpadbHYI0 UIIEMHUIO UIH
HeHpo/iereHepaTuBHOE 3a0osieBaHUE, BBI3BAHHOEC TPAaBMATHUECKMM IOBPEXACHHEM; AHTMOTCHHBIE PAacCTPOM-
CTBA, BKJIIOYAs COJNMIHBIE OMYXOJH, HEOBACKYIAPU3ANHUIO I'1a3a U MH(DAHTUILHBIE FEMAaHTUOMBI, BUPYCHBIE 3a-
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OoNeBaHUs, BKJIIOYAA OCTPYIO TEMATUTHYIO MHPEKNUIO (BKIrouasd renatuT A, rematut B u remarur C), BUU
(HIV)-uadexnuro u [IMB (CMV) petunur, CITU]] (AIDS), ARC unmu 3710Ka4ecTBEHHOE HOBOOOPA30BAHUE U
repriec; MHCYIbT, UIIEMUI0 MUOKAp/AA, UIIEMHUIO MTPU CEPJCUHBIX MPUCTYNAaX, TUIOKCUIO OPTaHOB, COCYMUCTYIO
TUIEPIIa3HIo, penepdy3MOHHOE MOBPEXACHUE MUOKap/Ia M MOYEK, TPOMOO3, THIIEPTPOPHUIO cepala, UHAYIIU-
pyeMy1o TpoOMOMHOM arperanuio TpOMOOIMTOB, SJHAOTOKCEMMIO H/UIIM CHHIPOM TOKCHYECKOTO IIOKa, COCTOS-
HUs, O0YCIOBICHHBIE MPOCTArJaHIUH-IHIONEPOKCU CUHTA30i-2, U OOBIKHOBEHHYIO My3bIpuartky. [Ipeanouru-
TENBLHBIMU CNOCOOAMU JICUEHUS ABISAIOTCA TaKUE CMOCOOBI, Korna 3a0ojeBaHUE BhIOpaHo u3 0oie3nu Kpowna,
S3BEHHOT'O KOJIUTA, OTTOPXKEHUS aJIOTPAHCIIAHTATa, PEBMATOUAHOTO apTpUTa, NCOpUa3a, aHKUIO3UPYIOIIETO
CHOHJMUINTA, ICOPUATUICCKOTO apTPUTA U OOBIKHOBCHHOM MYy3bIpYaTKU. AJIBTEPHATUBHO MPEIMOYTHTEIEHBIMU
crocobamu JICUEHHUS ABIAIOTCSA TAKHE CIIOCOOBI, KOI/la NaTOJOTMUECKOE COCTOSHUE BHIOPAHO U3 HIIEMHUYECKOTO-
penepdy3uOHHOTO MOBPEXKACHUS, BKIIOYAA HIIEMUYECKOE U penepy3uOHHOE MTOBPEKACHUE TOJJOBHOTO MO3ra B
pe3yabpTaTe MHCYIbTA M HIIEMUYECKOC-penepdy3nOHHOE TOBPEKACHUE MUOKAp/a, BEI3BAHHOE HHPAPKTOM MUO-
kap/aa. JIpyruM npeanoyTHTENbHBIM CIOCOO0M JICUEHHUS ABISAETCS CIIOCOO JICUEHHUS, KOT/1a MAaTONIOTHYECKOE CO-
CTOSIHUE MPEACTABIAET COOOH MHOXECTBEHHYIO MUEJIOMY.

B onHoM Bapuante ocyiiecTBiIeHUs coeaAUHEHUS GopMynel (I) ABASIOTCS MOJE3HBIMU I JICUCHUS paKa,
BKJTIO4as MakpornooymuaeMuto BamsaeHctpema (WM), nuddy3nyro xpynHOKIeTOUHYI0 B-KkineTounyto muMdo-
My (DLBCL), xponuueckuit mumdoneiiko3 (CLL), nuddys3nyro kpynmHOKIeTOUHYIO B-knetounyio nmumdbomy
KOXH U nepuyHyto mumdomy ITHC.

HHrubutopsl kMHA3 MO HACTOANIEMY HM300PETCHUIO MHTHMOUPVIOT TAKKE 3KCIPECCUI0 MHAYNUOCTBHBIX
NPOBOCHATUTEIIBHBIX OEKOB, TAKUX KaK MPOCTarjaHIuH 3Haonepokcun cunrasza-2 (PGHS-2), taxke u3BecTHas
kak nukiaookcureHasza-2 (COX-2), IL-1, IL-6, IL-18, xemokunsl. COOTBETCTBCHHO, APYTUE MATOJIOTHUECKUE
cocTosHUs, accouuupyeMbie ¢ IRAK-4, BKIIoUaroT OTek, aHaIre3uIo, TUXOpaaKy U 00Ib, TAKYIO Kak HEHPOMBI-
mieyHas 00Jb, roJ0BHasA 00Nk, 001b, BEI3BAaHHAS OHKOJOTMYECKUM 3a00J€BaHUEM, 3yOHast 006 U OONIb IIPU apT-
pute. COeAMHEHUA MO U300PETCHUIO TAKXKE MOXHO MPUMEHSATH B BETCPUHAPHOU MEAUIIMHE IS JICUCHUSA BUPYC-
HBIX UHGEKIUH, TAKUX KaK JCHTUBUPYCHBIC HHPEKIMY, BKITIOYAs, HO 0¢3 OrpaHUuCHUS, BUPYCHYIO UHDEKIIMOH-
HYI0 aHEMUIO Y JIomajaeil; UMM peTPOBUPYCHBIC UH(PEKIUYU, BKIIOYAA BUPYC UMMYHONCHUIUTA KOIIEK, BUPYC
UMMYHOAE(UIUTA KPYITHOTO POraToro CKOTa U BUPYC UMMYHoAepUIUuTa cobdak.

Ilpeamonaraercs, YTO B HACTOAIMIEM AOKYMEHTE Kaxablii u3 TepmuHoB "IRAK-4-acconuupoBanHoe co-
crosaue" uwnu "IRAK-4-acconuupoBannoe 3a00I¢BaHUE HIIH PacCTPOHCTBO" OXBATBHIBAET BCE MOJIPOOHO UICH-
TH(QUIMPOBAHHBIC BBIIIE MATOJOIMYECKUE COCTOSHUSA, a TAKXKE JI000€ APYTroe MaToJIOrHYECKOE COCTOSHUE, 00Y-
caoBieHHOe IRAK-4-kMHA3HOI aKTUBHOCTBIO.

Taxum 00pa3oM, HacTosIEE M300OPETEHUE OTHOCUTCA K CIOCOOAM JEHEHHUS TAaKUX NMATOJOTMYECKUX CO-
CTOSIHUI1, BKITIOYAIOIIUM BBEICHUE CYOBEKTY, HYXIAIOMIEMYCS B 3TOM, TepaneBTUYCCKH 3()(HEKTUBHOTO KOTUYE-
CTBa IO MeHbIIEH Mepe oHoro coeannenus Gopmymnsl (I) unu ero comu. IloapazymeBaercs, uro "TepaneBTHye-
ckd 3G (GEKTUBHOE KOTUYECTBO" BKITIOYAET HEKOTOPOE KOIMMYECTBO COCTUHCHUS MO HACTOSIEMY H300PETCHHUIO,
KoTopoe sABIAeTCA 3((HEKTUBHBIM NMpPH BBEACHUU WHIUBUAYANTBHO WIM B KOMOMHAIMU A WHTUOMPOBAHUS
IRAK-4 u/unu nevenus 3aboneBaHuil.

CrnocoOb! JieueHUs COCTOAHMH, acconnupoBanHbiX ¢ IRAK-4 kuHa301, MOTYT BKITIOUATh BBEJICHUE COC/IHU-
HeHuil hopmyasl (I), OTACTHHO UMK B KOMOMHAIIMM IPYT C APYTOM /UM C APYTUMU MOAXOAAIIMMYU TEPaNeBTH-
YEeCKUMU arcHTaMu, TPUMEHUMBIMHU I JICYCHUS TaKUX COCTOSHUI. COOTBETCTBEHHO, TAKXKE MOAPA3yMEBaCTCH,
4yTo "TepaneBTHUECKU 3(D(HEKTUBHOE KOTHYECTBO" BKITIOYAECT HEKOTOPOE KOJIUYCCTBO KOMOMHAIIMM 3aiBICHHBIX
coenunenuit, apdexTuBHoe ang unrubuposanus IRAK-4 u/umu ans neueHus 3ab0JIeBaHUI, aCCONMUPOBAHHBIX
¢ IRAK-4.

Ilpumepsl Takux APYTUX TEPANEBTUUCCKUX ArCHTOB BKIIIOYAIOT KOPTUKOCTEPOUJBI, PONUNpaM, Kaabho-
CTUH, IIUTOKUH-CYTIPECCUBHEIC MPOTUBOBOCHANUTEILHBIE JekapcTBeHHbIE cpencTBa (CSAID), unrepneiikun-10,
TITIOKOKOPTUKOUBI, CATTHIIMIATEI, OKCH]T a30Ta U APYTHEC UMMYHOJEIPECCAHTRI, HHTHOUTOPHI AACPHOM TpaHCI0-
KaIuu, Takue kak ae3okcucnepryanud (DSG); HecTepouaHbIe MPOTHBOBOCIAIUTENLHBIC JICKAPCTBEHHBIC CPE-
ctBa (NSAID), Takue kak ubynpodeH, nenekokcud u pohekokcud; CTCPOUABI, TAKHE KaK NMPEAHU30H UIH JCK-
CaMeTa30H; MPOTUBOBUPYCHBIC ar¢HTHI, TAKUE Kak abakaBUp; aHTUNPOIU(EPATUBHBIC ar¢HTHI, TAKUE KaK METOT-
pekcat, nedynomun, FK506 (rakponumyc, PROGRAF®); nportuBoMaispuiiHble CpeacTBa, TaKHE Kak T'HAPO-
KCUXJIOPOXHH; IIUTOTOKCHYECKHE JICKAPCTBEHHBIC CPEACTBA, TAKUE KaK a3aTUIIPUH U MUKI0hochaMua; UHrHOU-
topsl TNF-o, Takue xax teHuaan, anrutena k TNF umn pactsopumslit penentop TNF, u panamunun (cupoau-
Mmyc unu RAPAMUNE®) unu ero npou3BoHBIE.

IlpuBeaeHHBIC BBINIC APYTUE TEPAMEBTHYECKUE arcHTHI MPU UCIOIH30BAHUM B KOMOMHAIUM C COCTUHE-
HUSIMU 110 HACTOAMIEMY H300PETCHUIO, MOTYT OBITh MCIOJL30BAHEI, HAMPUMEP, B TAKUX KOJIUYCCTBAX, KaK yKa-
3aHo B Physicians' Desk Reference (PDR, HacTonpHOM cripaBodHHKE Bpaya) UM B KOJUYECTBAX, OMPEICICH-
HBIX MHBIM 00pa3oM JIFOOBIM CIIENMATMCTOM B AaHHOH oOmacTu TexHUKH. B crmocobax mo HacTosmemy uzobpe-
TEHHIO TAKOH MPYTO# TepamnmeBTUUECKUI areHT(b) MOKHO BBOJUTH 10, OMHOBPEMCHHO MM TOCIC BBEICHUS CO-
eMHEHuH o u3odpereHuto. Hacrosiee n3odpereHue Takxke obecrneyuBacT apManeBTUIECKUE KOMIIO3UIIMHY,
CHOCOOHBIC JICYUTh MATOJOTHYECKUE COCTOAHUSA, acconuupoBanuble ¢ IRAK-4 xuna3oif, BkIIOUas 3a00eBaHyS,
onocpenyemslie peuenropamu cemeictsa TLR u IL-1, kak onucaHo BbllIE.
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KoMnosunuu no u3006peTeHUIO MOTYT COAEPXKATh APYTUE TEPANEBTUUECKHE areHThI, KaK OMMCAHO BBIIIE, U
MOT'YT OBITh COCTaBIICHBI, HANPUMED, ¢ MPUMEHEHUEM OOIENPHHATHIX TBEPABIX MIIM KHUIAKUX HOCHTENEH WU
pazbaBuTeneil, a Takke GapMaleBTHUECKUX J00ABOK THIIA, COOTBETCTBYIOIIETO CIIOCOOY KEIaTeNLHOrO BBEIC-
HMS (HanmpuUMep, BCIOMOTATEIbHBIX BEILECTB, CBA3YIOMIMX areHTOB, KOHCEPBAHTOB, CTAOUIN3aTOPOB, BKYCOapO-
MaTHYEeCKUX J00aBOK U T.J.) COrJACHO METOAMKAM, XOPOIIO M3BECTHHIM B 00JaCTH TEXHOJIOTHU M3TOTOBICHHUS
JIEKAPCTBEHHBIX CPE/CTB.

CoOOTBETCTBEHHO, HACTOSIIEE U300PETEHUE BKIIIOYAET TAKXKE KOMITO3UIIMY, CO/EPXKAIME OJHO UM Oonee
coenuHenuit hopmynsl (I) u hapManeBTHyecky NPUEMIEMBIH HOCUTED.

Bripakenue "dapManeBTuiecky NpUEeMIEMbIH HOCUTEND" OTHOCUTCS K CpPElaM, Kak NpaBUiIo, OOIIENpH-
HATBIM B JAaHHOH 00JaCTH AN NOCTaBKM OMOJOTMYECKM AKTUBHBIX ar€HTOB B OPraHU3M XMBOTHBIX, B 4aCTHO-
CTH, MIEKONUTaromuX. PapMaleBTHUECKH TPUEMIIEMbIE HOCUTEIH COCTABIIOT C YUETOM psiaa (HakTopoB, XO-
POILIO U3BECTHBIX CPEAHEMY CIEUUATHCTY B AaHHOM 0ONAacTH TEXHUKH. DTH (akTOphl BKIIOYAIOT, HO 6e3 orpa-
HUYCHUS, TUIl U IPUPOAY AKTHBHOTO arcHTa, U3 KOTOPOr0 TOTOBAT KOMIIO3UIIMIO, CYOBEKTA, /U BBEJICHHUS KO-
TOpPOMY TNpeAHa3HaueHa COAEpIKallas areHT KOMIIO3UIMS, Npe/roiaracMelii cmocod BBEACHHS KOMITO3HUIMHU; U
TepaneBTUYECKOE NMOKa3aHUe, U1 KOTOPOro 3Ta KOMIO3UIMS NpeaHa3HaueHa. PapMaleBTHUECKH IPHEMIIEMBIE
HOCHUTENIM BKJIIOYAIOT KaK BOJHBIC, TAK M HEBOJHBIEC XKUAKHE CPEb, @ TAKXKE LEIBIH PA TBEPABIX U IOJYTBEP-
JBIX JEeKapcTBEHHBIX (hopM. Takue HOCUTENH, TOMUMO aKTHBHOTO areHTa, MOTYT BKIIOYATh PS/l Pa3IHYHBIX MH-
IPEMEHTOB M 100aBOK, MPHYEM TaKHE JONOJHHUTEIbHBIC WHIPEAMEHTH BKJIIOYAIOT B COCTAaB IO PAa3IHYHBIM
NpUYMHAM, HAIpUMEp, CTAaOMIM3aTOPhl aKTHMBHOTO arcHTa, CBSA3YIONIME M T.A., XOPOIIO HM3BECTHBIE CPEAHEMY
CTNELUATUCTY B AaHHOH ob6nacTu. OnucaHue NOAXOAANMX (apManeBTHIECKU TPUEMIIEMBIX HOCUTEIEH U (akTo-
POB, YUUTBHIBAEMBIX IIPU UX OTOOPE, MOXKHO HAHTH B Pa3IMYHBIX JIETKOJOCTYIHBIX HCTOYHMKAX, HANPUMED, Ta-
Kux xak yuyeOHuk Remington's Pharmaceutical Sciences, 17th Edition (1985), xoTopslil BKIIOUEH B HACTOAIIM
JOKYMEHT IIOCPEACTBOM CCBUIKM BO BCEH CBOEH MOJHOTE.

Coenunenus Gopmyns! (I) MOXXHO BBOAUTE JTHOOBIM CITOCOOOM, MOJAXOMAIIMM JUIS 3a00JI€BaHUS, MTOIICKA-
IETO JICYEHHUIO, KOTOPBIH MOXET 3aBHCETh OT HEOOXOAMMOCTH 00pabOTKH Ha omnpejaeneHHOM ydactke ('caifr-
cnenuduIeckoM”) WM OT KOIMYECTBA AOCTABIAEMOro coeauHeHus Gopmyisl (I).

JlaHHOE M300pETEHNE TAKKE BKIIIOYAET KIace papMaleBTUYECKUX KOMIO3UIMH, COJIEPXKAIMX COETMHEHHUE
dopmynsl (I) u onuH nnu Gojgee HETOKCUYHBIX, (papMalleBTHUECKH NPUEMIIEMBIX HOCHUTENEH M/UiK pa3baBuUTe-
JIel, W/UITH aAbIOBAHTOB (COBMECTHO UMEHYEMBIX B HACTOAIIEM JOKYMEHTE Kak BellecTBa "HocuTenH"), U, IpH
KEJTAHUH, APYTUE aKTUBHBIE MHIrpeaueHThl. CoenuneHus Gopmyisl (I) MOXHO BBOJUTH TIOOBIM ITOIXOMAIIUM
NyTEM, NPEANOUTHTENLHO B opMe (apManeBTHIECKOH KOMIO3UIIMH, afaNTUPOBAHHON A TAaKOro MyTH, U B
no3e, 3¢ GhexTUBHON U1 TutaHupyeMoro jgedeHus. CoeTMHEHUsT U KOMITO3HMIMH 10 HACTOSIIEMY H300pETEHHUIO
MO>XHO BBOJUTH, HAPUMEP, NEPOPATBLHO, YEPEe3 CIU3UCTYIO 000JOUKY MIIM NapeHTEPaIbHO, B TOM YHCIE, MH-
TPaBacKyJIPHO, BHYTPHUBEHHO, HHTPANEPUTOHEAFHO, MTOIKOKHO, BHYTPHUMBIIIEYHO M MHTPACTEPHAIBHO, C HC-
MOJIb30BAHUEM IIPENapaToB B CTAHAAPTHOH JIeKapCTBEHHOH GopMe, CoaepKalix cTaHIapTHEIE GapMareBTuye-
CKM TIpUEMIIEMBIE HOCHTEIHM, alblOBAaHTHl M HamomHuTenu. Hampumep, dapmaneBTHUECKMH HOCHTEIb MOXET
coJIep)KaTh CMECh MAHHMTA MIIM JTAKTO3bl 1 MUKPOKPHCTAJUIMUECKOH HEJUTI0I03bl. JlaHHAA cMech MOXET cojiep-
KaTh JOMOJHUTENBHBIE KOMIIOHEHTHI, TAKME KaK CMa3bIBAIOIIMI arcHT, HalpUMeEp, CTeapaT MarHus, U pa3pbiX-
JAIONMHA areHT, Takod kak KpocnoBUIOH. CMech, coaepxaias HOCUTENb, MOXKET ObITh MCNOIb30BaHA U Ha-
TIOJTHEHHUS JKETATUHOBBIX KaICYJ MIM MOXET OBITh cripeccoBaHa B Buje Tabietku. MapMmaneBruyeckas KOMNO-
3UIMS MOXKET OBITH BBE/ICHA, HAIPUMED, B BUJE NEPOPATILHON JIEKapCTBEHHO (hOPMBI MITH TyTEM HHPY3HUU.

Jns mepopanpHOro BBEACHUS (apMaleBTHUECKass KOMIIO3UIMA MOXKET HaXOAUThCs B (opMe, Halpumep,
TaONETKH, KaICYNbl, )UAKOH KaNCybl, CYCIEH3UH UM x)uakocTy. [Ipeanoururensno GapmaneBTuueckas KoM-
MO3UIUSA NIPECTaBICHa B BU/E CTaH/IApTHON JIEKapCTBEHHOH (hOPMEI, coneprkalieil onpeaeaeHHoe KOIHYECTBO
aKTHBHOro MHrpeaueHra. Hanpumep, hapmaneBTuieckas KOMIO3UIUSA MOXET OBITh NPEACTABICHA B BHJE Ta0-
JIETKM WIIM KaIlCYJBl, co/epKalleil KONMUEeCTBO aKTUBHOIO MHIPEAMEHTA B Auana3oHe oT npubmuzurensHo 0,1
a0 1000 mr, npeanoytuTensHo ot npubnusutensHo 0,25 mo 250 mr u Gonee NpeArnoOYTUTEIHHO OT NPUOIU3HU-
tenpHO 0,5 1o 100 mr. IToxxonamas cyrouHas 103a Il YeJOBEKa MM APYToro MIEKOMHUTAIOIIETO MOXET Baph-
UpOBATHCS B IIMPOKUX MPEETax, B 3aBUCUMOCTH OT COCTOSIHUS MAIMEHTa U APYTUX (aKTOPOB, HO MOXKET OBITH
Olpe/IeIeHa C UCIIOIh30BAHUEM CTAHAAPTHBIX METOTHK.

Jlro6as apmaneBTHUECKas KOMITO3UIHS O HACTOSIEMY TOKYMEHTY MOXKET OBITh OCTABJICHA, HATIPUMED,
NEpPOpPaTHHO MOCPEACTBOM JIOOBIX MPUEMIIEMBIX M MOAXOAAIIMX IEPOPANBHBIX MpenaparoB. TUMHYHBIE NEPO-
pajbpHBIE MTpEnaparthl BKIIOYAIOT, HO 0€3 OrpaHHYeHMs, HallpUMep, TaONEeTKH, ApaXKe, MACTUIKH, BOJHBIE U Mac-
JISTHBIE CYCTIEH3UM, AUCTIEPTUPYEMBIE NOPOIIKH MIIM IPaHYIIbI, SMYJIBCHHU, TBEP/BIC H MATKHE KaINCybl, )KUAKUE
KaIcyibl, CHPONBI U MUKCUPBL. PapMalleBTHUECKUE KOMITO3UIIMH, IPETHa3HAYCHHBIE JUUI EPOPaIbHOTO BBEIC-
HMS, MOTYT OBITH MOJYYEHBI C UCTOIH30BAHUEM TIOOBIX METOHUK, U3BECTHBIX B 00NACTH M3rOTOBICHUS (apMma-
[EBTUYECKUX KOMMO3MIMH, NpeJHa3HAuYEHHBIX A NepopaibHOro BBeAeHMA. [l monydeHus gapManeBTuye-
CKHUX TIPEnapaToB, MPUATHBIX HA BKYC U BUJ, B (hapMalleBTHYECKYIO KOMITO3UIIMIO 110 HACTOSIIEMY H300PETEHHIO
MOXXET OBITH BKIIIOUEH 110 MEHBIICH MEpE OJMH arcHT, BRIOPaHHBII U3 MOACIANIMBAIOIIMX ar¢éHTOB, apOMaTH3a-
TOPOB, OKPAIIMBAIOIIMX ar€HTOB, ar€HTOB, YMEHBIIAIONIMX pa3fApa)K€HHE CIU3UCTONH 000JIOUKH, aHTHUOKCUAAH-
TOB ¥ KOHCEPBAHTOB.

TabneTka MOXeET OBITH NMOTYYEHA, HAPUMEP, NYTEM CMEIIMBAHUS 110 MEHBILIEH MEpe OTHOTO COeTMHEHHS
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dopmyas! (I) ¢ mo MeHbIIEH Mepe OAHUM HETOKCUYHBIM (hapMaleBTUUCCKU MPUEMIEMBIM BCIIOMOTraTeIbHBIM
BEIECTBOM, MOAXOSIIUM A U3TOTOBJICHUSA TaOJETOK. TUMTHYHBIC BCMOMOTATENBHBIE BEIICCTBA BKITIOYAIOT, HO
0e3 orpaHHuEHUS, HAPUMED, UHEPTHBIC pa30aBUTENM, TAKUE KaK, HANpUMeEp, kKapOOHAT Kaablus, kapOoOHAT Ha-
Tpus, 1aKkT03a, hocdar kaapnus u GochaT HATPUS; TPAHYIUPYIOMIKE U PA3PBIXJIAIONINE ar¢HTHI, TAKUE KaK, Ha-
NpUMEpP, MUKPOKPUCTALUTUUECKAA IEJUTI0I03a, KPOCKapMeno3a HAaTpus, KYKYPY3HBIA KpaxMadl U adbrHHOBas
KUCJIOTA; CBA3YIOIIME arcHThI, TAKUE KaK, HAPUMEP, KpaxMaJl, )KeJIaTHH, TOTUBUHUI-MUPPOTUIOH U TYMMHUApa-
OUK; U CMa3bIBAIONIME arCHTHI, TAKUC KakK, HAPUMEp, CTeapaT MarHus, CTCApUHOBAs KUCIOTa U Tanbk. Kpome
TOTr0, TaONETKA MOXET HE UMCETh TMOKPBITHS UM MOXKCET UMETh MOKPHITUE, HAHECCHHOE ¢ UCMOJIB30BAHUEM U3-
BECTHBIX METOJHUK, YTOOBI CKPBITh HEMPUATHBIN BKYC HEMPUATHOTO HAa BKYC JIEKAPCTBEHHOTIO CPEACTBA MM 3a-
MEUIUTh PACTBOPEHUE U aOCOPOIMIO AKTMBHOTO MHIPEIUEHTA B XKEITYNOYHO-KUIICHHOM TPAKTE U TEM CaMbIM
NPOJIOHTUPOBAThH ACUCTBUEC aKTUBHOTO MHIPEAMCHTA. TUMUYHBIE BOJOPACTBOPUMBIC BEIICCTBA, MACKUPVIOIIUE
BKYC, BKJIIOYAIOT, HO 0€3 OrpaHMYEHMS, TMIAPOKCUNPONUI-METUINEINIONO3Y U TMAPOKCUIPONUI-LUENIIONO03Y.
Tunuynele 3aMENAIOMME BEIECTBA BKIKOYAIOT, HO 0€3 OTpaHUUYEHUs, STUILELTIONO03Y U aleTaT-0yTupar nei-
JIIOJI03BI.

TBepaple KeTaTHHOBBIE KANCYIbl MOTYT OBITH MOJYYCHBI, HApUMEP, MYyTEeM CMENIMBAHUS MO MCHBIICH
Mepe ofHoro coeauHeHus Gopmyinsl (I) Mo MeHbIICH Mepe ¢ OTHUM MHEPTHBIM TBEPJAbIM pa30aBUTEICM, TAKUM
Kak, HarpuMep, kapOoHaT kanblus; Gocdar Kaablus U KaOTHH.

Msrkue )XeJaTUHOBBIC KaINCYIbl MOTYT OBITh MOJNYUEHBI, HATIPUMEP, YTEM CMEIIMBAHUS 110 MEHBIICH Me-
pe oanoro coeauneHus GopMynsl (I) Mo MeHbINEH Mepe ¢ OMHUM BOJAOPACTBOPHUMBIM HOCUTEICM, TaKUM Kak,
HanpuMep, MOJUITUIICHITIUKOJb, U IO MEHBIICH Mepe OHOM MacasHON cpeoi, Takoi Kak, HalIpUMep, apaxu-
COBOE Maco, Ba3eJIMHOBOE MAC/IO U OJIMBKOBOE MAcCIo.

BonHast cycnieH3us MOKET ObITh MOJTyYeHA, HAPUMED, MYTEM CMEIIMBAHUA MO0 MEHBILIEH Mepe OTHOTO CO-
eauneHus Gopmyis! (I) mo MeHbIIEH Mepe ¢ OTHUM BCIIOMOTATEABHBIM BEIICCTBOM, MOAXOISIIUM IS U3TOTOB-
JICHUS. BOJHOH CYCNMEH3UU. TUNMMYHBIC BCIIOMOTATENBHBIE BEIECTBA, MOAXOASIIUE N1 M3TOTOBJICHUS BOJHOI
CYCIICH3UU, BKJIIOYAIOT, HO 0€3 OrpaHUYCHUS, HAPUMED, CYCIICHAUPYIOMIME areHThI, TAKUE KaK, HapuUMep, Ha-
TpUEBas COJb KapOOKCUMETUILETION03b], METHILE/IIION03a, TMAPOKCUIPONUIMETUILENTION03a, aJbIUHAT
HATpUs, aJbIMHOBAs KUCJIOTA, MOTMBUHUIMUPPOIMIOH, TparakaHTOBas KaMeIb U TyMMHUApaOuK; TUCIEPIH-
PYIOIIME UM YBIAXKHSIOUIME arcHThI, TAKUE KakK, HapUMep, MPUPOAHBIC GochaTHIbl, HampUMEp, JICIUTUH;
NPONYKTH KOHACHCAIMM ANKUJICHOKCUIA C XUPHBIMH KHUCJIOTAMHU, TAaKUE KakK, HaNpUMEp, MOITHOKCUITUIICH
cTeapar; NPOAYKTHl KOHACHCAIIMM 3TWJICHOKCUIA C JUTMHHOUETOYCYHBIMU aMu(aTHUYECKUMU CIUPTAMU, TAaKHUE
KaK, HallpuMep, TeNTaaeKadTHICH-OKCUIIETAHOIT; TPOIYKTHI KOHICHCAIIMY ITUJICHOKCUA C HEMOTHBIMU 3¢upa-
MU, 00pa30BAHHBIMHU XUPHBIMU KUCIOTAMU U FCKCUTOM, TaKHE KaK, HATPUMED, MOJTUOKCUITHICH COPOUT MOHO-
0Jleat; ¥ NPOAYKTHl KOHICHCAUU ITUICHOKCUIA C HEMTOJHBIMU 3upaMu, 00pa30BaHHBIMHU KUPHBIMU KUCIOTA-
MU U aHTUJPUAAMU I'CKCUTA, TaKUE KaK, HApUMep, MOTUATUICH COPOUTaH MOHOooeaT. BoaHas cycneH3us Mo-
KET TAKXKE COJEpXKaTh MO MEHBIICH MEpe OMUH KOHCEPBAHT, TaKOW Kak, HAMpUMEp, 3TUI- U H-TPOMUJI-II-
T'UAPOKCUOEH30aT, MO MEHBIICH Mepe ONMH OKPAIIMBAMOUIUI arcHT, MO MEHBIIEH Mepe OJUH apoMaTU3aTop;
W/WITH TIO MEHbIIIEH Mepe OMH MOJCIAIlMBAIOIIMI areHT, BKIIOUas, HO 03 OrpaHUuCHUS, HATPUMEP, Caxapo3y,
caxapMH U acnapTaM.

MacsHble CyCNeH3UM MOTYT OBITh MOJYYEHBI, HAPUMED, MYTEM CYCICHAMPOBAHUA MO MEHbIIEi Mepe
onHoro coenuHeHus GopMynsl (I) B 1r000M pacTUTENTPHOM Macle, TAaKOM Kak, HapUMEp, apaxMcOBOE Maclo;
OJIMBKOBOE MACNO0; KYHXKYTHOE Macio; ¥ KOKOCOBOE MAcClO0; UIM B MUHEPAIBHOM Macje, TAKOM KakK, HAIIPUMED,
Ba3€IMHOBOE Macno. MacisHas CyCIeH3Us TaKKE MOXET COJAEpKaTh 10 MEHBIIEH Mepe OJUH 3aryCTUTENb, Ta-
KO} Kak, HampUMep, MUCITHHBIN BOCK; TBEPABIH mapaduH; U NeTUIOBBIN crupT. [ noayyeHus MacasHOMH cyc-
NICH3UM, TIPUATHON HA BKYC, B MACIAHYIO CYCICH3UIO MOXET OBITh T0OABICH MO MEHbIIEH Mepe ONUH U3 OMH-
CaHHBIX BBIIIE MOJCIAIIMBAIONIMX aT€HTOB W/UIIM MO MEHBIICH Mepe OTMH apoMaTu3arop. MacisHas CycneH3us
JIOTIOJTHUTETPHO MOXKET COJEPKAaTh MO MCHBIICH Mepe OJMH KOHCEPBAHT, BKIIOYAs, HO 0€3 OTpaHUYCHUSA, Ha-
NpUMeEp, aHTUOKCUIAHT, TaKOil kKak, HanmpuMmep, OYTUITMPOBAHHBIH THAPOKCUAHU30I U anbda-Tokodepor.

JlucneprupyemMbie MOPOIIKU U FPAHYABI MOTYT OBITH MOJYYCHBI, HATPUMED, TYTEM CMEIIUBAHUS 110 MEHb-
mieit Mepe oaHoro coenuHeHus Gopmynsl (I) Mo MeHbIICH Mepe ¢ OTHUM JAUCTICPTUPYIONIMM U/UITH YBIAXKHSIO-
HIMM areHTOM; MO0 MEHBIIICH Mepe OJTHUM CYCTICHIUPYIONIMM ar¢HTOM; W/UJIM MO MEHBIICH Mepe OTHUM KOHCEp-
BaHTOM. [lonxoasmue mUCTEPrUPYIOMIME, YBAAXKHSIOMIME U CYCICHAMPYIOIUE arcHTHI Y>KE OMUCAHBI BBIIIC.
TunuyHple KOHCEPBAHTHI BKIIIOYAIOT, HO 0€3 OrpaHUYCHUS, HAMPUMEpP, aHTUOKCUIAHTHI, HATPUMEP aCKOPOUHO-
BYIO0 KUCIOTY. KpoMe TOoro, aucneprupyemsle MOPOIIKU U IPaHYIbl TAKKE MOTYT COACPKATh IO MEHbIIEH Mepe
OJTHO BCIIOMOTATEIbHOE BEIIECTBA, BKIIOYAs, HO 0€3 OrpaHUuEHUs, HATPUMED, TTO/ICAIMBAIOIINE areHThI; apo-
MaTHU3aTOPBI; U OKPAIIUBAKOIIUE ATCHTEI.

DOMyabcUs, COAEpIKallas N0 MEHBIICH Mepe 0aHO coenuHeHue dhopmyasl (I), MoxeT OBITH MOTyUYCHA, Ha-
NpUMeEp, B BUAC SMYILCUM TUNA "Macyo-B-Bojac". MacisHas (aza aMymbCcHii, COnepKalux COCTUHECHUS GOpMYy-
ael (I), MOXKET OBITH COCTABICHA U3 U3BECTHBIX MHTPEAUEHTOB C UCTIOIBL30BAHUEM U3BECTHEIX CIOCO00B. Macns-
Has (a3a MOXKET NPEACTABIATH COO00H, HO Oe3 OrpaHHYEHHUS, HATPUMED, PACTUTEILHOE Macio, Takoe Kak, Ha-
NpUMEDP, OJTUBKOBOE MACJI0 U apaxUCOBOE MACJIO; MUHEPATBHOE MACIO0, TAKOE KaK, HAMPUMED, Ba3EIUHOBOE Mac-
JI0; ¥ CMECH YKa3aHHBIX Maceld. MacisHas (aza MOXKET COAEpXaTh TOJBKO dMYIbraTop, MaciasiHasi ¢a3a Takxe
MOXET COJICPkKATh CMECh O MCHBIICH Mepe OJHOTO 3MYIbraTopa € XHPOBBIM UITH MACIASHBIM KOMIOHEHTOM,
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UM O/THOBPEMEHHO C JKMPOBBIM M MAac/IHBIM KOMIOHEHTOM. [loaxossiue aMynbrupyrolye areHThl BKIII04Ya-
10T, HO 0€3 OrpaHHYEHHUs, HaNpUMep, NPUPOAHbIe dhochaTHIBI, HATPUMEP JEHUTUH COEBBIX OOOOB; CIOXHBIE
3(UPBI UM HETOJHEBIE CIOXHBIE 3PUPBI, 00pa30BAHHBIE KUPHBIMU KUCIOTAMH M aHTMAPUIAMHU I'EKCUTA, TAKUE
Kak, HarpuMep, copOUTaH MOHOOJIEAT; ¥ MPOAYKTHl KOHACHCAIIMM HEMOJIHBIX CIOXHBIX 3(QUPOB € ITHICHOKCHU-
JIOM, TaKue Kak, HapUMep, MOIMOKCHITHIIEH cOpOuTaH MoHoomeaT. IIpeanoyTuTensHo, koraa ruapogunsHbIit
SMYJIBraTop BKIJIIOYEH BMECTE € JTHIMOMUILHBIM 3MYIBraTOPOM, KOTOPBIH JEHCTBYET B KauecTBE CTAOMIM3aTOPA.
Taroke MpeanoYTUTENBHO, KOTAA dMYIbCUS BKIIOYAET KaK MAcIAHBIH, TaK M J)KUPOBOH KOMIOHEHT. DMYIbra-
TOp(bI) BMECTE CO CTAOMIM3ATOPOM(aMHU), UM O€3 HETO/HUX, COCTABISIOT TAaK HA3bIBAEMBINA IMYJIbTUPYIOMIHUH
BOCK, U JTaHHBIH BOCK BMECTE C MACISHBIM M KHPOBBIM KOMIIOHEHTOM COCTAaBJIAIOT TaK Ha3bIBAEMYIO IMYJIBIHU-
PYIOIIYI0 Ma3eBYI0 OCHOBY, KOTopas o0pa3yeT MaclsHyIO AucnepcHyio ¢aszy npenaparoB B ¢opMe Kpema.
DOMyNbCHS TaKXKE MOXET COJAEpP)KaTh MOJCTANIMBAIONIMI areHT, apoMaTH3aTop, KOHCEPBAHT M/MJIM aHTHOKCHU-
JaHT. DMYIBraTopsl U CTAOUIHU3ATOPHI IMYIBCHH, TOAXOASAIIME TS UCTIONB30BAHUS B ITpEnapare 1o HacTosIe-
My u3o0peteHuto, BrmouaoT Tween 60, Span 80, eTocTeapunoBbii CIUPT, MUPUCTUIIOBBIH CIUPT, MOHOCTEA-
par riaunepuHa, JaypuicyibdaTr HaTpus, AUcTeapar INIMIEpPHHA, OJAHH UM C BOCKOM, MIIM JPYTHE BEIIECTBA,
XOpOIIIO U3BECTHBIE B JAHHOH 001aCTH TEXHUKH.

Coenunenus dopmynsl (I) Taxke MOryT OBITH BBEJICHBI, HAPUMED, BHYTPUBEHHO, NTOIKOKHO U/UIH BHYT-
PUMBIIIEYHO C TOMOIIBI0 M000H (hapManeBTHUECKH TPUEMIIEMON M MOAXOAAIIEH MHbEKIIMOHHOM dopMbl. Tu-
MUYHBIE UHBEKIIMOHHBIE (JOPMBI BKIIOYAIOT, HO 0€3 OrpaHUuEHUs, HAPUMED, CTEPUIIbHBIE BOTHBIE PacTBOPEI,
cojieprKalMe MpUeMIIEMble HOCUTEIH M paCTBOPHUTENH, TAKUE KaK, HaIpUMep, Boaa, pacTBop Punrepa u uzoro-
HUYECKUI pacTBOP XJIOPH/JA HATPHUS, CTEPUIbHBIE MUKPOIMYILCUH MAcI0-B-BOJIE ¥ BOAHBIE MM MacsIHBIE CyC-
TICH3UHU.

[IpenapaTs! A MapeHTEpaIbHOTO BBEJCHUS MOTYT HAXOAUTHCS B ()OPME BOAHBIX MIIM HEBOJAHBIX U30TO-
HMYECKUX CTEPUIBbHBIX HHBEKIIMOHHBIX PACTBOPOB MJIM CYCNEH3UiA. JlaHHbIE pacTBOPHI M CYCIIEH3UM MOTYT OBITH
MOJIYYEHBI U3 CTEPUIIBHBIX MOPOIIKOB MIIM TPaHYJ C UCIIOIH30BAaHUEM OJHOTO MM Oojiee HOCUTEIEH UK pa3da-
BUTEJICH, UCNIONB3YEMBIX B IIpenaparax /s NepopagbHOro BBEJCHHUS, I C UCTIOIb30BAHUEM APYTHUX MOIXO/5-
IMX AMCHEPTUPYIONMX UM YBIAXKHAIOIMX arcHTOB M CYCNEHIUPYIOMMX arcHToB. COeAMHEHUS MOTYT OBITH
pacTBOpPEHBI B BOJIE, NOIMITUICHITIMKOIE, IPOMHUICHIIIMKOIIE, 3TAHONE, KYKYPY3HOM Macje, XJIOMKOBOM Macle,
apaxMcOBOM Macje, KyHXKYTHOM Macie, OCH3UIIOBOM CIHUPTE, XJIOPHUIE HATPHUS, TParakaHTOBOH KaMeaH W/UIH
pa3muuHBIX OydepHbIX areHTax. J{pyrue axbroBaHTHl U METOAMKHM BBEACHHS XOPOIIO U3BECTHHI B (JapMalleBTHU-
4yecKkoi 007acTH. AKTUBHBII HHIPEAMEHT TaKKE MOXXET OBITH BBEACH NMYTEM MHBEKIUH B BUJIE KOMIIO3UIMHU C
MOAXOAAIIMMY HOCUTENIIMHY, BKITIOUAs (PU3UOIOTHYECKHH PACTBOP, NEKCTPO3Y MM BOAY, HUIIM C LUKJIOJACKCTPHU-
HOM (a uMenHO Captisol), BemecTBaMU, MPUTOAHBIMU JUIS COMIOOUIIM3ALMU B CUCTEME COpacTBOpUTENCH (a
MUMEHHO IPONMJICHITIMKOIEM) MM BEUIECTBAMH, NPUTOAHBIMH JUI1 MULEUIAPHON CONIOOMIM3AaIUM (2 UMEHHO
Tween 80).

CrepunbHBIH HHBEKIIMOHHBIN Npenapar TakKe MOXET MPEACTaBIATh CO00# CTEPUIbHBIH MHBEKIIMOHHBIH
pPacTBOp MIIM CYCHEH3UIO B HETOKCHYHOM NapeHTEPaIbHO MPUEMIEMOM pa3daBUTEIE MM pacTBOPHUTENE, Ha-
npuMep, pactBop B 1,3-Oyranauone. B kxauecTBe npueMIeMbIX HOCHTENEH M pacTBOpHUTENeil MOTyT OBITH MC-
NOJIb30BaHb! BOJA, pacTBOp PuHrepa u M30TOHMUYECKUI pacTBOp XJopuaa Hatpus. KpoMe Toro, B kauecTse pac-
TBOPHTEIS WM CYCHEHAUPYIOIIEH cpeabl 00BIYHO MCIIONB3YIOT CTEPUIBHBIE HeNeTyuue Macia. J{ns artoit nemu
MOXET OBITH HCMOIB30BAHO JI000€ HEWTPANBHOE HENETYUEE MACIO, BKIIOYAs CHHTETHUECKHE MOHO- HITH JTUTJIH-
nepuasl. Kpome Toro, muis nonyyeHuss HHBEKIMOHHBIX NPENapaToB UCMOIB3YIOT KHUPHBIE KUCIOTHI, TAKUE Kak
OJICMHOBAs KUCIIOTA.

CrepunbHas MHBEKIIMOHHAS MHKPOIMYIBCHS THIIA MAclio-B-BOJIE MOXKET OBITH MOJYYEHA, HANpUMeEp, Ny-
TeM 1) pacTBOpeHMs IO MEHBIIEH Mepe ofHoro coeauHeHus dopmynsl (I) B MacisHoit dase, Takoi kak, HalpH-
Mep, CMECh COEBOT0 Maclia M JEHHUTHHA; 2) CMEIIMBAHUA MaclsiHOH ¢a3bl, coaepxanieil coequHeHne GopMyIIbl
(I), co cMecho BOJIBI M IIIMIEPHUHA; U 3) TepeMEIIMBaHUs JaHHOM cMecH ¢ 00pa30BaHMEM MUKPOIMYIbCHH.

CrepunbpHas BOJHAs UM MaciIsiHas CYCIIEH3US MOXET OBITh NMOJIYYEHa B COOTBETCTBUH C METO/IMKAMH, U3-
BECTHBIMM B aHHOI obnacTu TexHUKU. Hampumep, CTEpUIBHBIH BOTHBIN PacTBOP MM CYCIEH3US MOTYT OBITH
MOJIYYEHBI C UCIOJIB30BAHMEM HETOKCHYHOIO MapeHTEpalbHO MPUEMIIEMOrO pa30aBUTEIs WM PAaCTBOPUTENS,
TaKoro Kak, HanpuMep, 1,3-0yTaHauou; U CTepuIbHas MacasHas CYCIIEH3Us MOXKET OBITh NOTYyYEHA C UCIIOIH30-
BAaHUEM CTEPHIBHOIO HETOKCHYHOIO MPHEMIIEMOrO PACTBOPUTENS MM CYCIIEHIUPYIOUIEH Cpenbl, TAaKUX Kak,
HanpuMep, CTEPUIIBHBIE HEJIETYYHE Macia, HallpuMep CHHTETUYECKUE MOHO- MM JTUTIIUIECPUIb], U )KUPHBIE KHU-
CIIOTHI, TAKME KaK, HAPUMEP, OJICHHOBAsK KUCIIOTA.

dapmaneBTHYECKU MPUEMIIEMBIE HOCUTEIH, abIOBAHTHI U CPE/bI, KOTOPhIE MOTYT OBITH UCTIOJIH30BAHEI B
(hapMaleBTHUECKUX KOMIIO3UIHUAX M0 HACTOSIIEMY H300PETECHUIO, BKIIOYAIOT, HO 6€3 OrpaHUueHHs, HOHOOO-
MCHHBIC BEIIECTBA, OKCUA aTIOMUHHSA, CTEapaT aJIOMUHHS, JTEHUTHH, CAMOIMYJIbIUPYIOMIUECS CUCTEMBI 10CTaB-
KU JekapcTBeHHBIX cpeactB (SEDDS), takue kak d-ampda-toxodepon momuatuneHrmukons 1000 cyknunar,
MOBEPXHOCTHO-aKTUBHBIE BEIIECTBA, HCIOJb3YEMbIC B (DapMalleBTHUECKHUX JEKAPCTBEHHBIX (hOpMax, Takue Kak
TBUHBI, MOJIMITOKCUIMPOBAHHOE KACTOPOBOE MAcCiO, TAKOE KaK MOBEPXHOCTHO-akTHBHOE BemecTtBo CREMO-
PHOR (BASF), unu npyrue noxoxue NOIUMEPHBIE MATPUKCHI U JOCTABKH, OCIKM CHIBOPOTKH, TaKUE KaK 4e-
JIOBEUECKHH CHIBOPOTOYHBIH ansO0yMuH, OydepHble BElecTBa, Takue kak (ocdarsl, MUIUH, COPOMHOBYIO KH-
CII0Ty, copOart Kajgus, CMECH HEMOJIHBIX 3()UPOB INIMIEPUHA C HACHIIICHHBIMH XXHPHBIMH KUCJIOTAMU PACTHTENb-
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HOT'O NMPOMCXOXK/ICHHUSA, BOY, COJM MITH 3JIEKTPOJIUTHI, TAKHE Kak NMPOTaMUHCYIbdaT, ruapooprodocdar HaTpus,
ruapooprodochaT Kamus, XJIOPUA HATPUS, COTU IIUHKA, KOJIOUAHBIN TUOKCUI KPEMHUS, TPUCUITMKAT MarHus,
MONUBUHUINUPPONIMIOH, BEIIECTBA HA OCHOBE ILIEILTIONO3bI, MOJMITHICHIIIMKONb, HATPUEBYIO CONb KapOOKCH-
METHUIIIEIUTIONO03B!, TIOJTMaKPUIAThI, BOCKHU, OIOKIOIMMEPH! NOIMATUIIEHA U NOITHOKCUIIPOTIMIIEHA, NOIMITUIICHT -
JIUKoNb M naHonuH. KpoMe Toro, ams ynyumieHHs AOCTABKM COCAMHEHMH, COOTBETCTBYIOIIMX CTPYKTYPHBIM
dbopMynaM, ONMUCAHHBIM B HACTOSAIIEM JOKYMCHTE, MOTYT OBITh YCIEIIHO MCIIOJH30BAHBI UKIOACKCTPUHEL, Ta-
KHe Kak anmbda-, 6eTa- ¥ raMMa-IMKIOACKCTPHH, UK UX XUMHYECKH MOTUPUIMPOBAHHBIC TPOU3BOAHBIC, TAKUE
KaK TUIPOKCHATKHMIIUKIONEKCTPHHBI, BKIIOUas 2- U 3-TUAPOKCUIIPONHI-IUKIONCKCTPUHBI, UM APYTHE COJIIO-
OUIM3UPOBAHHBIE TPOU3BOIHBIE.

dapManeBTUYECKU aKTUBHBIC COCAMHEHUS MO HACTOAIEMY M300PETCHUIO MOTYT OBITH HUCIONB30BaHBI, B
COOTBETCTBUM CO CTAHTAPTHBHIMU (DAPMALICBTHYECKUMH METOTUKAMMU, IS MOJYYCHUS JIEKAPCTBEHHBIX arcHTOB,
NpeTHa3HA4YEHHBIX /I BBEJCHUS MallMeHTaM, BKIIIOUas 4YejJoBeKka U APYTUX Miekonuraromux. Jlanuele dapma-
[EBTUYCCKUE KOMMO3UIIMU MOTYT OBITH MOJBEPTHYTHI CTAHAAPTHBHIM (hapMalleBTUYCCKUM ONEPAIUAM, UCIIONb-
3yeMBIM B ()apMaleBTUUECKOH 00IACTH, TAKMM KaK CTEPHIM3AIMS, U/UITH MOTYT CO/EPXKATh CTAHAPTHBIE alb-
IOBAHTHI, TAKME KaK KOHCCPBAHTHI, CTAOUITM3ATOPRI, YBIAXKHSIIOIIUE ar¢HTHI, IMYJILraTophl, OyhepHbIe arcHTH U
T.1. JIOOTHUTEIBHO Ha TAONETKU U MHIIONUM MOTYT OBITh HAHECCHBI KUIICYHO-PACTBOPUMEIC MOKpBITUS. Takue
KOMITO3MIIMU TaK)KE MOTYT COJIEPKaTh aAbIOBAHTHI, TAKUE KaK YBIAXHSIOMIME areHThl, NOACTAIMBAIOIINE arcH-
ThI, BKYCOBBIE U aPOMATU3UPYIOIIUE arCHTHI.

KonnuecTBa BBOJMMBIX COCTUHEHHH M PEXKUM BBEACHHS, KOTOPHIE UCIIOIB3YIOT IS JI€UCHHUS O0IEe3HEHHO-
IO COCTOSIHUS COETUHEHUAMH U/UITH KOMIIO3UIUAMH 10 HACTOSAIIEMY H300PETEHHUIO, 3aBUCAT OT psAna (GakTopos,
BKJTIOYAs BO3PACT, MACCY, TOJI, COCTOSIHUE 3/I0POBbS CYOBEKTA, TUI 3a00JEBaHUS, TAKECTh 3a00IEBaHuU, TYTh U
YaCTOTY BBEJCHHSA, U KOHKPETHO HCIOJIb3yeMoe coeuHeHHe. COOTBETCTBEHHO, PEXKUM BBEJICHUSA MOXKET M3ME-
HATHCS B IIUPOKUX MPEAETax, HO MOXKET ObITH ONpe/IecH B paboueM MOpsAIKEe C HCIOIb30BAHUEM CTaHIAPTHBIX
Mmetoauk. [loaxoasmas cyrounas 103a MOXKET COCTaBIATh OT mpubnusutensHo 0,001 1o 100 Mr/xr mMaccel Teia,
NpEANOYTUTEIRHO OT npubnusurensHo 0,0025 o npubnusurensHo S0 MI/KT Macchl Tena M Haubosee Nnpeanoy-
TUTEIBHO OT npubIu3uTeapno 0,005 no 10 mr/kr mMaces! Tenma. CyTouHas 103a MOXKET OBITH BBEeIEHA B Buac 1-4
7103 B CYTKHU. JIpyTrue pesxuMbl BBEACHUS BKIIOYAIOT O/JIHY /103y B HEJECIIO M OJHY 103y KaXKJble BA JHS.

Jnst TepaneBTHUECKUX LieNieil aKTUBHBIE COCTUHEHUS 110 HACTOAIIEMY H300PETEHUIO OOBIYHO MCIONB3YIOT
B KOMOMHAIIMM C OJTHUM UJIM HECKOJIBKUMH aAbIOBAHTAMM, MOJXOASIIMMHU I8 YKa3aHHOTO MyTH BBeacHUS. Co-
€/IMHEHUs, NpeTHa3HAYCHHbBIE /UIS NEpOpaJbHOr0 BBEACHUS, MOTYT OBITh CMEIIAHBI C JIAKTO30H, caxapo3of,
KpaxMaJbHBIM NOPOIIKOM, 3(UPaMHU HEJUTION03b! ¢ aJIKaHOBBIMH KHCIOTAMH, aJIKHJIOBBIMH 3(QHPaMH LEMTION0-
3bI, TAJIbKOM, CTEAPMHOBOH KUCIIOTOM, CTeapaTOM MarHus, OKCH/IOM MAarHusi, HATPUEBOH M KaJbIHUEBOH CONIMH
¢dochopHOii M CcepHOH KHCIOT, JKEITATHHOM, apaBUICKOH KaMeaplo, anbIMHATOM HAaTpHs, TNOIMBHHHII-
MUPPOTUAOHOM H/UITU MOJTUBHUHUIOBBIM CITUPTOM, U 3aTEM TaOJICTUPOBAHBI WM UHKATCYIHPOBAHBI 11 yA00CT-
Ba BBeJCHUA. Takue kancynasl Ui TabNETKH MOTYT CO/IEPXKATh MTPEnapar ¢ KOHTPOIMPYEMbIM BBICBOOOXKICHUEM
B BH/IC AUCIIEPCUU AKTUBHOTO COEANHEHUS B THAPOKCUIIPOIIMIMETHIIIEILTION03E.

dapmaneBTHYECKHE KOMIO3MIIMY MO HACTOAIIEMY M300PETCHHUIO COAEPXKAT IO MEHBIIEH Mepe OJHO Co-
enuHenue dopmynsl (I) 1 HeoOA3aTEIBHO TOMONHUTENBHBIN areHT, BRIOPaHHBIH M3 MI000r0 (hapMaleBTHHECKH
MPUEMIIEMOT0 HOCUTEIS, abIOBAHTA M HAIOJIHUTEIA. AJTBTEpHATUBHBIC KOMIIO3MIMH 110 HACTOSIIEMY H300pe-
TEHHUIO cojepkar coeauHeHue ¢opmynsl (I), omucaHHOE B HACTOAIIEM JOKYMEHTE, MJIM €ro IPOJIEKapcTBO U
(hapMaleBTHHECKH NPUEMIIEMBIH HOCUTEID, aIbIOBAHT MM HANOIHUTEb.

Hactosmiee u300peTeHUe TakKe OXBAaTHIBAECT roToBoe u3aenue. IlompazyMeBaercs, 4TO UCMOIB3YyEMOE B
HACTOSIIEM TOKYMEHTE TOTOBOE M3/IENIME BKIIOYAET, HO O€3 orpaHnueHus, Habopsl U yrakoBkU. I'oToBoe u3ne-
JIE TI0 HACTOSAIIEMY U300PETCHUIO CONEPXKUT: (a) mepBbIii koHTeliHep; (b) dapManeBTHYECKYI0 KOMIIO3UIIUIO,
HaXOAMIYIOCS B MEPBOM KOHTEHHEpE, MPUYEM KOMITO3UIUS COACPKUT MEPBBIM TEpaNeBTUYCCKUIA areHT, COep-
KaIUi COeIMHEHHE TT0 HACTOAIIEMY U300PETCHHUIO MM €ro (hapMaleBTUUECKH IPHEMIIEMYIO CONIEBYIO hopMmy;
U (C) MHCTPYKIMIO MO NMPUMEHEHHIO, B KOTOPO# yKa3bpIBaeTcs, YTO (papManeBTHYECKYIO KOMITO3MIHIO MOXKHO
HMPUMEHATD IS JIEUECHUS CEP/IEYHO-COCYAUCTOr0 3a00IeBaHus, 1Mype3a W/UiH HaTpuilypesa. B apyrom Bapuan-
TE OCYILECTBICHUSA B MHCTPYKIIMM MO MPUMEHEHUIO YKA3bIBAETCA, YTO (APMAIIEBTHUECKYIO KOMIO3UIIHIO MOXHO
NPUMEHATh B KOMOMHAIMK (KaK ONpeieNieHO paHee) CO BTOPHIM TEpaNeBTUYECKUM arcHTOM JUIS JIEYEHUs cep-
JIEYHO-COCYAMCTOr0 HapyIICHUs, AMype3a W/Wiu HaTpuitypesa. I'oToBoe u3jienue MOXET JOMOJHUTEIBHO CO-
nepxkath: (d) BTopoii kOHTeitHEp, MpUueM KOMIOHEHTHI (a) 1 (b) pacnoi0okeHbl BO BTOPOM KOHTEHHEpE, a KOM-
TIOHEHT (C) pacmoyioXKeH BHYTPH MIIM CHApYXM BTOPOTr0 KOHTeHHepa. Pacnonoxxenue B mepBOM M BTOPOM KOH-
TeliHepax 03HAa4YaeT, YTO COOTBETCTBYIONIMH KOHTEHHEP COEPKUT NPEAMET B Npe/iesaX CBOMX MPaHMIL.

IlepBBlif KOHTEHHEP MPEACTABIAET cO00I COCYA, KOTOPBIA UCMONB3YETCA IS TOrO, YTOOBI COAEPXKATh
(hapMaleBTHUECKYIO KOMIIO3UIIMIO. DTOT KOHTEHHEP MOXET OBITh NMPEAHA3HAYEH /IS U3rOTOBICHHUS, XpaHEHUS,
TPaHCIIOPTUPOBKH M/MIIM PO3HUYHON/ONTOBOH mponaxu. IloapazymeBaercs, 4To NepBbIi KOHTEiHEp NMpeacTaB-
nseT co00it OyThLTL, OaHKY, QIaKOH, KOOy, IIMPHUIL, TEOOUK (HampuMep, 11 Mpenapara B BUAC Kpema) UM JTio-
60i1 apyroit KOHTEiHEp, UCIOIBb3YEMBIH A U3TOTOBICHHS, CO/ICPXKAHUS, XPAHEHUS UM pacnpenaeneHus dap-
MaleBTHYECKOTO NIPOAYKTA.

Btopoii koHTeiiHEp npeacTaBaseT co00i KOHTEHHEP, KOTOPHIH UCTIOIB3YETCs AN TOro, YTOOB! COACPKaTh
NEPBBII KOHTEHHEP U HEOOS3aTENHFHO HHCTPYKIHIO 10 IPUMEHEHHUIO.
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[IpuMepbl BTOpOro KOHTEHHepa BKIIOYAIOT, HO 0€3 OrpaHUueHUs, KOPOOKH (HanmpuMmep, KapTOHHBIC HIIH
IIIACTUKOBBIE), AIIMKY, KAPTOHHYIO Tapy, MaKeThl (HanpuMep, OYMaXKHbIE WM MIACTHKOBBIE MAKEThI), MAKETH-
KH-callle ¥ MEIKH. MHCTPYKIUS MO NPUMEHEHHMIO MOXKET OBITh (PU3MUECKU NMPUKPEIUIEHa K BHEIIHEH CTOpPOHE
NEPBOTO KOHTEHEpa ¢ MOMOIIBIO KNEHKOIl IEHTHI, k1€, CKOOKM MM APYTUM CHOCcOOOM NMPUKPEIICHUS, UIH
OHA MOXXET HAXOAUTHCS BHYTPU BTOPOro KOHTeiHepa 0e3 Kakux-TM00 (H3MYECKHX CPEICTB NMPUKPEIICHHS K
NIEpBOMY KOHTEiHEPY. AJIbTEPHATUBHO, MHCTPYKIHUS MO NPUMEHEHHIO HAXOAUTCS CHApy»XH BTOPOTO KOHTeitHe-
pa. Ilpu pacnoioxeHUH CHapy>KH BTOPOT0 KOHTEHHEPa MPEANOYTUTENBHO, YTOOB! HHCTPYKIIUSA 110 TPUMEHEHHIO
Obl1a (hM3MYECKH NPHUKPENIICHA € TOMOIIBLIO KIIEHKOH JEeHTHI, Kies, CKOOBl MM APYTUM CHOCOOOM NpHKpErIe-
HMS. AJbTEpPHATUBHO MHCTPYKIHUSA IO NPUMEHEHUIO MOXET HAXOAUTHCH PAJIOM MM COTPHUKACATHCS C BHEIIHEH
CTOPOHO# BTOpOTro KOoHTelHepa 6e3 HhU3NUEeCKOro MPUKPETICHHS.

HHcTpyknus Mo NpUMEHEHUIO NPEACTAaBIAET co00M ITUKETKY, OUPKY, MapKep UIM APYroil coaepkaruit
TEKCT JUCT Oymary, Ha KOTOpOM yKka3aHa MHopManus, kacaromascs hapMaleBTHIECKOH KOMIO3UIMH, PacHo-
JIO)KEHHOH B NEpBOM KOHTeHHepe. YkazaHHas MHPOpMaIMs OObIYHO ONpEeIseTCs areHCTBOM 110 PEryIHpOoBa-
HUIO, KOHTPOJIUPYIOIUM 00NacTh, B KOTOPOI OyAET NpOAaBaThCSA FOTOBOE U3AEIUE (HANpUMED, YIIpaBIEeHUE 110
KOHTPOJIIO 3a NpoAyKTaMu nutanus u nexapcreamu CIIIA). IIpeanoyTurensHo B MHCTPYKIMU IO NPUMEHEHHIO
KOHKPETHO yKa3aHbl MOKa3aHHs, UI1 KOTOPBIX (hapMaleBTHUECKas KOMMO3MIHUs Obl1a onodpeHa. MHCTpykius
N0 NMPUMEHEHUIO MOXKET OBITh MU3rOTOBJIEHA M3 NIOOOr0 Marepuana, Ha KOTOPOM HEIOBEK CMOXET MPOYUTATH
UHGbOPMAIMIO, COJIEpKAIYIOcs B HEM MM Ha HeM. IIpeanouTurensHO MHCTPYKIUS MO MPUMEHEHHIO NIPEICTaB-
JsieT co00H MPUTOMHBIHN )11 NeyaTaHus Matepuan (HanpuMep, OyMmary, MiacTHK, KapToH, Gonery, OyMary unu
MTACTHK C KJIEHKOH MOAI0kKKOH), Ha KOTOPOM chopMUpOBaHa xenaeMas HHGopManus (HanpuMmep, HarmeyaraHa
WJIM HaHECEHa).

Criocodb1 moJtyueHust

CoenuHEHHS IO HACTOAIIEMY U300PETEHUIO MOTYT OBITh ITOJNYYEHBI PA3IHYHBIMU CIIOCOOAMH, XOPOIIO U3-
BECTHBIMU CIEHHATUCTY B 00IaCTH OpraHu4eckoro cuare3a. CoeIMHEHHS M0 HACTOSAIIEMY H300PETEHUIO MOTYT
OBITh CUHTE3UPOBAHBI IPEICTABIEHHBIMU HIKE CTOCOOAMU B COYETAHUU CO CIIOCOOAMU CUHTE3a, U3BECTHBIMU B
00NacTH CUHTETUUECKON OpraHMYeCKOd XMMHUH, UM UX BapHaHTaMH, H3BECTHBIMHU cnenuamuctaM. Ilpeanouru-
TENBHBIE CIIOCOOB! BKIIOYAIOT, HO 0€3 OrpaHUYEHUS, CIOCOOB!, MPEACTABICHHBIE HUXKE.

Peaxnuu u cnocoObl, ONMUCaHHBIE B JAaHHOM pa3jeie, MPOBOAAT B PACTBOPUTEIAX, NOAXOAAUX I UC-
MONB3YEMBIX PEArcHTOB M BEIIECCTB, U SBIAIOTCSA NMOJXOMAIIMMH AJS OCYILECTBICHHUS NpeBpameHuil. Taxke,
cneayeT MOHUMATh, YTO B MPEACTABICHHOM HUXKE ONMUCAHMU METOMOB CUHTE3a BCE NpEAJIaracMble YCIOBUS pe-
aKIMH, BKJIIOYas BHIOOP paCTBOPHUTEINS, PEaKIIMOHHYIO aTMOChEepy, TEMIIEPATyphl pEaKUHU, MPOAODKUTEILHOCTD
IKCTIEPUMEHTA U METO/IbI 00pabOTKH, BHIOPAHBI TAKUM 00pa30M, YTOOBI 3TH YCIOBHS OBIIM JUIS pEaKklUU CTaH-
JAPTHBIMH, KOTOPBIE JIETKO Y3HAET CNIEHUATUCT B JaHHOH 061acTH TeXxHUKU. Crienuanucty B o6IacTu opranuye-
CKOTO CHHTE3a OYIET MOHATHO, YTO (YHKIMOHAIBHBIE TPYIIIBI, NPUCYTCTBYIOMME HA PA3IUYHBIX YYAaCTKaX MO-
JIEKYJNBI, JOIDKHBI OBITh COBMECTUMBI C NPEANONAracMbIMU peareHTaMH M peakiusamu. Takue orpaHuveHHus B
OTHOIICHHU 3aMECTUTEICH, KOTOPHIE COBMECTHUMEI C YCIOBUSAMH pEAKIMHM, OYIyT OYEBHIHBI CNEIMANTUCTAM B
JIAaHHOH 00IIaCTH TEXHUKH, B MHOM CITy4ae JODKHBI IPUMEHSATHCS IpYyTHEe MeToabl. MHorna Tpedyercs pemenue
U3MEHUTH NOPSIOK CTaAUil CUHTE3A UM BBIOPATh OJHY KOHKPETHYIO CXEMY NpolLecca BMECTO APYroi As TOro,
4TOOBI TTOJYYHUTH 1IEIEBOE COEAMHEHHUE MO M300peTeHuio. KpoMe TOro, cieayer yYUThIBATh, YTO APYTHM BaX-
HBIM ()aKTOPOM TNpHU MNAHMPOBAHMM JII0O0r0 crnocoba CUHTE3a B JAHHOH 00NAcTH ABIAETCS palMOHANBHBIH BBI-
60p 3alIMTHOH TPYIIIBI, NPUMEHIEMOH JUIS 3aIUTHl PEAKIIMOHHOCIIOCOOHBIX ()YHKIIMOHATIBHBIX TPYII B COE/HU-
HEHUSX, OTTUCAHHBIX B HACTOAIIEM M300pETEHUH. ABTOPUTETHBIM UCTOYHHKOM, B KOTOPOM OINHUCHIBAIOTCS MHO-
THe BAapHUAHTHI, U1 KBAIM(QHUIMPOBAHHOIO NpakTHKYyIolero cnenuamucra ssusercs Greene et al. (Protective
Groups in Organic Synthesis, Third Edition, Wiley and Sons (1999)).

Coenunenus Gopmynsl (I) MOryT OBITH MOJNYYEHBI B COOTBETCTBUH CO CNOCOOAaMHU, NOKa3aHHBIMU Ha clie-
aytomux cxemax. Ha cxeme | mpoMexyToyHOE COCAMHEHHE THEHONMMPHIUH 1.2 MOXET OBITH MOJYYEHO U3 OK-
cuMma 1.1, xax onucano B US 2010/298334. O6paboTka MpOMEXYTOYHOTO COEAMHEHUS 1.2 pa3mUYHBIMU aTKOK-
CHJIaMHU, TAKMMH KaK METOKCHJ HATpHUs, B PACTBOPUTEISIX, TAKMX KaK METAHOJ, MOXET 00CCIEUUTh ITOJTyUCHHUE
COOTBETCTBYIOIUX ATKOKCH MPOMEXKYTOYHBIX coeauHeHuit 1.3 (Hampumep, Ry;=OCH,). Beeaenue ramoreHo-
IPYNIBI, TaKOoH kak OpoMm, B 3-monoxenue 1.3 obecneunBaeT nonyueHue 1.4, 4To MOXET OBITH JOCTUIHYTO -
TeM 06paboTku N-OpOMCYKIIMHUMHIOM B pacTBopuTensax, takux kak DMF. bpomorpynna 1.4 moxer ObITh 3a-
MEHEHa THJPOKCHIBHON Ipymmnoil nyrem npsmoii oopaborku 1.4 Boaoit B npucyrcrBuu Rock Phos PD G3 u
kapOOHaTa LIe3Us B PACTBOPUTEAX, TAKUX KaK AMOKCAH, C TMONyYeHUEM 1.5. AIbTepHaTUBHO, coeAuHEHHE 1.5
MOXET OBITh MOJYYEHO B 2 cTaauu u3 1.4 depe3 cOOTBETCTBYIONMIYIO OOpOHOBYIO KuUCIOTY 1.6. Obpadorka 1.4
6uc-nuHakonatoauboponom B mpucyrctBuu anaykra PACly(dppf)-CH,Cl, u anerara kaaus B pacTBOPUTEISX,
TaKHX KaK JTHOKCaH, 00ECIEYHBACT MONYUEHUE COETMHEHHS 1.6, KOTOpOE MOXKET OBITH MPEBpAICHO B 1.5 nmyTem
00pabOTKM NEPOKCUAOM BOAOPOJAA B NPUCYTCTBUU OCHOBAHUSA, TAKOTO Kak KapOOHAT HAaTpUS UM Kalus, B pac-
TBOpUTENAX, Takux kak THF u Boxa.

CoueraHue T'MAPOKCUCOEMHEHHS 1.5 ¢ MPOMEXYTOYHBIMU COCAMHEHHUSIMHM, OXBATHIBAIOIMMU R-rpymnmel
coeauHeHuit hopMyIsl I, MOXeET OBITH OCYIIECTBICHO C MOMOIIBIO pEaKIUil HYKICO(DHUIHHOIO 3aMEIICHUS TPH
RX, rae X mpeacraBaseT co00it TO3UIAT, ME3UIAT UM TaJOTEHU], TaKOH Kak XJIOpUA UM OpOoMUA. AJbTepHa-
THBHO, COEMHEHHE 1.5 MOXHO CBA3aTh HENMocpeaACTBeHHO co cupTaMu ROH nmocpeacTBoM peakunu MunyHo-
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Oy c nonydenuem 1.7. O6pabotka 1.7 kapOOHATOM Kalus U IEPOKCUIOM BOJOPOJAa B PACTBOPHUTENISX, TAKUX KaK
DMSO, obecnieunBaer nostyyenue coeauHeHus Gpopmynsr 1.

Cxema 1
S
\ / NC._~-S NC._~§
H3C —_— | P Jl P
NHOH Cl N R N
11 1.2 1.3
NC
I\ S, NC x-S, R1-X NC x-S
3 P _ = ‘ d J — | p,
R® N R¥ "N or R™-OH RN
Br OH 1
OR
1.4
N / 1.5 1.7
NC |\ S
RN Y
B~
HO OH
16
o]
HoN |\ S
» RN /
OR!

1.8
Hexoropsie coeannenust popmyisl I MoryT ObITh MOJIy4YeHBI, KaK MOKa3aHO Ha cxeme 2. 3aMeHa XJIopo-
IPYNIIbI B MOJOXKEHUH 2 coeMHeHHs 2.1 CI0XKHBIM 3(GHPOM MEpKaNnTOYKCYCHOM KHCIOTHI B IIPUCYTCTBUU OCHO-
BaHus1, Takoro kak LIHMDS, B pactBopurensix, tTakux kak THF, obGecrneunBaeT noiay4eHne npoMexyTOYHOIro
coenuHenust 2.2. [Ipespauenne 2.2 B 2.3 MoxeT ObITh JOCTUTHYTO NMyTEM 0OpaOOTKH OCHOBaHHMEM, TAKUM Kak
DBU, B tonyose. ['uaponu3 HuTpuna 2.3 uid MOJTydeHHUs] NepBUYHOro amuia 2.4 MoxeT OBITh OCYIIECTBIIEH
nmyTeM oOpabOTKM KHCIOTOM, TaKOM Kak KOHLEHTpUpOBaHHas cepHas kuciora. CoeauHenue 2.4 MoxeT OBITh
npeBpalleHo B 2.5 nytem 00paboTku TpeT-0yTokcuaom kainus B DMSO npu temneparype okono 80°C. Peakuus
coueranus 2.5 ¢ R'OH mm R'X, kak onucano Ha cxeme 1, MOXkeT 06eceunTh HOJIyYeHHe COeTMHEHUH (hopMy-
a6l 2.6. CoennHeHue 2.6 MOXET ObITh IPeBpaleHo B 2.7 MyTeM HYK/I€Oo(HIBHOTO 3aMEILeHHUs] XJIOPOTPYIIIbI C
MOJY4YCHUEM coeuHeHuH oomeit popmysl 1.
Cxema 2
[¢] o
CIIYKO/CHS mIYkO,CHa c OH o
| — | oL T | SN
NC” "N” Cl NC” °N” s “CHj NCTONT TS O-CHs
2.1 22 0 23

OH OH
al ~SA o cl ~A
RN NS o-cH, HaN NS
) 0
24 25

OR! s OR!
cl R
— oy — e
H,N N/ < HoN N/ S
o 26 (o] 2.7

Hexoropsie coeaunenus ¢popMyisl I MOTyT OBITH MONYyYEHBI, KaK ITOKAa3aHO Ha cxeMe 3. AJKWIHPOBaHHE
tHoma 3.1 audTUNaneTaneM OpoMaleTaabAeruaa B IPUCYTCTBUM OCHOBAHUS, TAKOTO Kak kKapOOHAT Kanus, B pac-
TBOpUTENAX, Takux kak DMF, obecneunBaer nonyueHue coeauHeHus 3.2, KOTOPOE MOXKET OBITh MPEBPALICHO B
6enszorrodeH 3.3 myTeM HarpeBaHUsl B PACTBOPHUTEIISAX, TAKUX KaK XJIOpOEH30J1, B MPUCYTCTBUHU mosudocdop-
HOM KuCa0Thl. Peakuusi Moxker oOecneunTh 00pa3oBaHHE CMeCH 3.3 M COOTBETCTBYIOILIErO PErHOM30MEPHOro
npoaykra. [IpeBpaiienue OpoMorpynmnsl 3.3 B LUAHO IS MONyYeHHUS 3.4 MOXET ObITh OCYLICCTBJICHO MYyTEM
00paboOTKH LIMAHKWAOM LIMHKA B MPUCYTCTBUM TETPaKHCa NaJUIaAusi B pacTBOpHUTENsX, Takux kak DMF. Hurpun
3.4 Moxer ObITh NpEBpalleH B COOTBETCTBYIOIIME coequHeHHs (opmylibl | COracHO Nociie0BaTENILHOCTH,
ONHMCAaHHOM 17151 cXeMbl .
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Cxema 3
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CoennHEeHHs 110 HACTOSILEMY M300PETEHUIO U MIPOMEXKYTOUHBIE COSINHEHHUS, UCTIONb3YeMBbIe [UIS MOJTyYe-
HUS COCAMHEHHH 10 HACTOSIIEMY H300pPETEHHIO, MOTYT OBITh MOJIyYEHBI C UCTIOJIB30BAaHUEM CIIOCOOOB, OMUCAH-
HBIX B CIEAYIOIIUX NIPHMEPAX, H MOXOXKUX cIoco00B. METOINKH U yCIOBHS, IPUMEHIEMBIC B 3THX NpUMeEpax, U
COEJIMHEHUS, TIOY4YEHHBIE B 3THX IPUMeEpax, HE CleyeT pacCMaTpUBaTh Kak OrpaHHYUTEIIbHbIC, OHH NPUBEe-
HBI JJIs1 IEMOHCTPAIIH TOTO, KaK MOT'YT OBITh OJTYYECHBI COCTUHEHUS 110 HACTOSALIEMY H300peTeHuto. McxoaHpie
MaTepuaibl U peareHThl, UCIOIb30BaHHBIE B 3THX IPUMEpPax, KOrAa COCAWHEHUS HE NOJy4eHbl ONMUCAHHBIM B
HACTOSILEM JOKYMEHTE CIOCOOOM, SIBIISIOTCS, KaK MPaBHJIO, KOMMEPYECKH JIOCTYITHBIMHU HJIM ONHCAHBI B XUMH-
YeCKOM JINTepaType, WM MOTYT OBITh TOJIyYeHbl CIOCOOAMH, ONIMCAHHBIMU B XUMHYECKOi utepatype. M300pe-
TEHHE JIOTIOJHUTENIHLHO ONPEJIENICHO B CIEyOUIMX npumepax. CiielyeT oHUMaTh, YTO IIPUMEPHI NPEICTaBICHbI
TOJBKO B Ka4yeCTBE HJUIIOCTpauuu. V3 mpuBeIeHHOTo BbIIE OOCYXKIEHUS W NPUMEPOB CIELHAIUCT B TaHHOH
001aCTH TEXHUKH MOXKET ONPEIETINTh OCHOBHBIE XapaKTEPHUCTUKU M300pETeHUS U, HE OTCTYIasi OT €ro CyIIHO-
CTH U 00beMa, MOXKET BHECTH Pa3IMYHbIE M3MEHEHHs M MOIU(UKAIMH, 4TOOBI afanTUpOBaTh U300peTeHHE K
pa3UYHBIM NPUMEHEHHSIM U YCIOBHAM. B pe3ynbraTe H300peTeHrne He OrpaHHYeHO WUTIOCTPATUBHBIMHU IIpHUMe-
pamH, U3JI0’KEHHBIMH B JAHHOM JIOKYMEHTE HIDKE, a CKOpPEe OINpeieNIeHo mpuiaraeMoi Gpopmyiioi u3o0pereHus.

B npuBeneHHBIX TpuMepax BBIpaKCHUE "BBICYIIEH M CKOHIICHTPUPOBaH" OOBIYHO OTHOCHTCS K CYIIKE pac-
TBOpa B OPraHMYECKOM PacTBOpPUTENE HAJl Cyab(haTOM HATPUS WM CyIb(HaTOM MarHus ¢ Mocjaenyromei GpuibT-
paumel u ynaneHueM pactBopurens u3 ¢uibtpaTta (0OBIMHO NPU MOHMKEHHOM JABJICHUM M NIPU TeMIIepaType,
HNOAXOASIIEH ISl o0ecrieueHnsl CTaOMIBHOCTH TI0JIy4aeMoro npoaykra). KonoHoyHyro Xxpomarorpaduio mpoBo-
AW € UCITOJIb30BAHUCM TNPEABAPUTCIIBHO YIIAKOBAHHBIX KaprPIII)KCﬁ C CWJIMKareJjicM, HUCIOJIb3ysl XpoMarorpa-
¢duveckyto cucremy cpennero aaeneHus co cpenoi ISCO (Teledyne Corporation), 31r0Hpyst YKa3aHHBIM pac-
TBOPHTENIEM WM CMEChlo pacTBopuTtesed. [IpenapaTtuBHyio BbICOKO3()()EKTHBHYIO )XHIKOCTHYIO XpOMaTorpa-
¢uro (HPLC) npoBogmiM ¢ MCroJib30BaHUEM KOJOHKHM ¢ oOpamieHHOH ¢asoit (Waters SunFire C18, Waters
XBridge C18, PHENOMENEX® Axia C18, YMC S5 ODS wnu T1.11.), UMEIOILEH pa3Mep, MOAXOISIINI A KO-
JIMYECTBA Pa3/IesieMOro Marepuala, rpaJleHTHOE IIIOUPOBAaHHE OOBIYHO OCYIIECTBIISUIM C YBEJIMYHBAIOLICHCS
KOHICHTpaIMell MeTaHoJIa WM alleTOHUTPUiIA B Bofe, coaepxkaieil Takxe 0,05% umn 0,1% tpudropykcycHoi
kucyaoTel Wik 10 MM areraTa aMMOHUSI, CO CKOPOCTBIO JJIIOMPOBAHUS, MOAXOISAUICH s pa3mMepa KOJOHKU U
MEeToJla pa3iesICHHUSI.

XuMHUYECKUe Ha3BaHUA JaBajid, UCNOIb3ys nporpaMmmy ChemDraw Ultra, Bepcuro 9.0.5 (CambridgeSoft).
B naHHOM OnMcaHUM UCTIONB3YIOTCS CIEIYIOIUE COKPAICHHUS:

aq. - BOJHBIN paccoJl HACHIILIEHHBIH PacTBOP XJIOPHA HATPHS

DBU - 1,8-nuazadunukino[5.4.0]ynaek-7-eH

DCM - nuxyiopMmeraH

DMF - N,N-numeTuindopmamu

DMSO - mumetnicynbhoKCH T

DPPF - 1,1'-6uc(nudenundochuno)deppoiicH

Et - aTun

EtOAc - aTunanerar

EtOH - sTanon

I - rpaMM(IpamMMBbl)

4 - yac(4yachl)

HPLC - BbicokoahexTHBHAS KHIKOCTHAsE XpomaTorpadus

LC/MS - )xuakocTHast XpoMaTorpadus # Macc-CIIEKTPOMETPHS

LiHMDS - nutunii 6uc(rpumermncuania)amug MeCN aneToHHTpUI

MeOH - meraHon

NBS - N-OpoMCYKIIMHUMHT

PdCl,(dppf)-CH,Cl, - [1,1'-6uc(mudennndocduno)peppoueH]auxnopnamtanui(Il)

KOMIUIEKC C AUXJIOPMETaHOM

PPA - nonudocdopHas kuciorta

TEA -tpustunamus
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TFA - tpudTopykcycHas Kuciiora

THF - terparuapodypas

Mertoast HPLC u LC/MS:

Meron A: xononka Waters Acquity UPLC BEH C18 (2,1x50 mm), rpagueHt ot 5:95 MeCN-Boza, kax-
neiid ¢ 10 MM anieratom ammoHus, 10 95:5 MeCN-Bopa, kaxasiii ¢ 10 MM anerarom ammonus, ipu 0,8 mu/MuH
B TeueHue | MuH, 3aTeM yaepkuBanue 0,5 MuH, Temnepartypa kosoHku 50°C.

Merton B: kononka Waters Acquity UPLC BEH C18 (2,1x50 mm), rpaguent ot 2:98:0,1 MeCN-Bona-TFA
10 98:2:0,1 MeCN-Boga-TFA mpu 0,8 mia/mun B TedyeHue 1 muH, 3areM yaepxuBanue 0,5 MHUH, TeMIepaTypa
kosouku 50°C.

Merton C: kononka Waters Acquity UPLC BEH C18 (2,1x50 mm), rpaguent ot 5:95:0,1 MeCN-Boga-TFA
1o 95:5:0,1 MeCN-Boma-TFA npu 1 mu/mMuH B TeyeHue 3 MuH, 3aTeM yaepxkuBanue 0,75 MuH, TeMmepaTypa
kostorku 50°C.

Ipumep 1. 3-(((2S,3S)-3-3Trn-4,4-1uTOp-5-0KCOMUPPOTUAUH-2-HIT)METOKCH )-5-MeTOKCHTHEHO[ 3,2-b]-
NUPUAUH-6-KapOOKcaMuL

M o

N
HoN A~g

O O
=4

M
[TpomexxyrouHoe coenunerue 1A: S-Xnoprueno[3,2-b|nupuauH-6-kapOoHUTPHIT
Cl N
100
Nog i (1A)

K pactBopy 1-(THODeH-3-m1)3TanoHa (25 r, 198 MMmons) B aTanone (450 mi) u Boxe (150 mur) noGasisiiu
THApOXJIOpU ruapokcuaamuza (27,5 r, 396 MMoas), a 3ateM auerat Hatpus (32,5 r, 396 mmoib). Cmecs ocTo-
POXKHO HarpeBajId ¢ OOpaTHBIM XOJIOAMJIBHUKOM B TeYEHHE 4 4 M OCTABJISIM OXJIAXKIAThCS 10 KOMHATHOH TeM-
nepaTypbl. 3aTeM 100aBIsIM JeasHyo Boay (200 mut) u cmech xpaHuian npu 4°C B Teyenue Houu. Ocalok co-
Oupanu GpUIbTPOBAHUEM C IOJYyuYeHHEM okcuMa (Z)-1-(tuodeH-3-mn)atanona (26,5 r, Beixon 95%) B Bune Oe-
JIOTO TBEPJOTO BEILECTBA.

POCl; (46,5 miu, 0,499 monb) mo0aBisuiM MO KamwisiM K IIepeMeIlBaeMOMY pacTBOpy okcuma (Z)-1-
(tnoden-3-mwi)sranona (7,06 r, 0,05 mosb) B 3pupe (0,3 1) npu 7-10°C (PCT Int. Appl. 2010 13565). Cmech
nepememnBaiu npu 7-10°C B Teuenue 2 4, a 3areM 1o kamisiM ao6asisiii DMF (12 mu, 0,155 moup). Peakuu-
OHHYIO CMECh HarpeBajM AJsi OTTOHKM OoJbLIel yacTu 3¢upa 10 TeX 1op, 0Ka BHYTPEHHs TeMIeparypa IHo-
creneHHO He pocturana 110°C. Cmecs Harpesanu npu 110°C B Tedenue ewe 1 4. 3aTeM OCTOPOKHO MaJIEHbKH-
MH NOPLUMAMH A00aBJISUIM MHAPOXJIOpU] ruapokcuiaaMuHa (6,95 r, 0,100 Monb) npu temreparype npuOnn3u-
TeabHO 110°C u cMech nepemerinBaiy B TedeHue gonojaHuTenbHbix 20 MuH npu 110°C. Cmech ocTaBisin 0X-
JIAKJAThCS 10 KOMHATHOM TeMIepaTypsl.

CMech MEIUICHHO BBUIMBAIHM B EPEMELIMBAEMYIO CMECh JIbAa U BOJbI. OCaXkI€HHOE KOPUYHEBOE TBEPHOE
BELLECTBO BbLACIAIN GHIbTPOBAaHHEM. Peakuunio moBTOpsuUIM TakuM 00pa3oM, UTO BCero ObLIO H3pacxonoBaHO 27
r okcuma (Z)-1-(tnodeH-3-mi)3taHoHa ¢ NosIydeHHeM S-x10pTHeHo-[3,2-b]nupuaun-6-kapoonutpuina (13,5 r).

[TpomexxytouHoe coeaunerue 1B: 5-Merokcutueno[3,2-bnupuanH-6-kapOoHUTP I

H3C | N
NCT NS (1B)

Cycnensuto 5-xnoptueno[3,2-b]nupunun-6-kapoouutpuna (1,71 r, 8,79 MMonb) U METOKCHAA HATpUs
(25% B MeOH) (2,130 mi, 9,31 mmons) B MeOH (35 min) nepemewnBanu npu 55°C B Teuenue 5,5 u. Cmech
KOHLIEHTpUpOBany, pazbasnsuiu EtOAc, npoMbiBanu Bogo# (2x), cymumu (MgSO,) u koHeHTpupoBaiu. Ceipoit
NPOJYKT PaCTUPANIH C FeKCAaHaMH C MOJIy4eHHeM S-MeTOKcHTHEHO[3,2-b]nupunnH-6-kapoonurpuna (1,56 r, BbI-
xoz 93%) B BUAE KOPUUHEBOI'O TBEPAOIO BEIIECTBA.

'H SIMP (400 MTI'u, xopocpopm-d) & 8.35 (d, J=0.6 T'i, 1H), 7.96 (d, J=5.5 T'u, 1H), 7.44 (dd, J=5.5, 0.6
I'y, 1H), 4.13 (s, 3H).

ITpomexxyrouHoe coenunenue 1C: 3-Bpom-5-meTokcutieno|3,2-blnupuauH-6-kapOoHUTP I

Br
H3C/O | N\ \
NCT NS (10)

PactBop S-MetokcuTHeHO[3,2-b]nupuaun-6-kapoonutpuwia (3,15 r, 16,56 mmons) u NBS (3,54 r, 19,87
Mmmois) B DMF (100 mut) nepememnBany npu 60°C B Teuenue 4 4. CMech OCTaBISUIM OXJIAKAATHCS 1O KOMHAT-
HOH TeMIeparypsl, a 3aTeM 1o0asisuin Boay (20 mun). TBepaplit ocaxIeHHBIH NPOSYKT cOOUpanu (HIbTPOBAHHU-
eM, mpombiBaid BoAoH u pactupamu ¢ MeOH c¢ monydenuem 3-OpoM-5-meTokcuTHeHO[3,2-b]nupuaun-6-
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kap6oHutpuna (3,14 r, Beixoq 71%) B BuJe 6€JI0T0 TBEPAOro BEIIECTBA.
'H SIMP (400 MT ', xnopodopm-d) & 8.35 (s, 1H), 7.95 (s, 1H), 4.21 (s, 3H).
[IpomexxyrouHoe coeauHenue 1D: (6-1ano-5-MeTokcuTHEeHO|[ 3,2-b JmupuauH-3-1n)00poHOBast KUCIIOTA
(I:H3 HO\B—OH
O._N
| 13
NCT S (1D)

Cwmecy 4,4,4'4'5,5,5',5"-oxrametnn-2,2'-6u(1,3,2-nuokcaboponana) (49,3 r, 194 mmons), 3-6pom-5-
METOKCUTHEHO| 3,2-b Jnupuann-6-kapoouutpuna (47,5 r, 177 mmoins), anerara kanus (34,6 r, 353 MMoJb) U a-
naykra PdCl,y(dppf)-CH,Cl, (11,53 r, 14,12 mmoas) B THF (700 M) mpoayBajin a30TOM B T€YEHUE NMPUOIM3H-
tesnbHO 10 MuH M nepemerunBaiy rnpu 60°C B Teyenne Houu. AHanu3 LC/MS nokasa, 4To peakuus Ipolia He
HONHOCTBIO (ocTanochk okono 20% ucxomHoro Marepuana). J[o6aBmsuIM JOMONHUTENBHOE KOJMYECTBO Iauia-
JIUEBOTO KaTanu3aTopa (2 r) ¥ peakI[HOHHYIO cMech nepeMentnBany npu 70°C (Temmeparypa OaHH) B TEYCHHE 5
9.

Cwmech oxnaxxpanu 1o 15°C, a 3ateM 1006aBisiiM BoIHbIH pacTBop (nmpubiuzurensho 10%) N-auerun-L-
uuctenHa (npumepHo 300 mur). CMech nepeMenyBalii IpY KOMHATHOM TeMIiepaType B TeueHue 1 4. B TeueHue
3TOr0 BPEMEHH IPOHMCXOIMIO OCAXICHHE KOPHUYHEBOIO TBEPJOTO BEUIECTBA, KOTOPOE OTACISIN (DUIBTPOBAHH-
€M C TOJYy4YEeHHEM CBIPOH (6-I[HaHO-5-METOKCUTHEHO[3,2-b mupuanH-3-1i1)00poHoBOH KHUCAOTHI (40 T, BBIXOJ
chIporo npoaykta 97%) (kopuuneBoe TBepaoe Beiecto). LC/MS (Metox A) tg 0,7 mun, m/z 235 [M+H]".

IMpomexyrounoe coeaunenue 1E: 3-I'napokcu-5-merokcutueHo[3,2-b]nupuauH-6-kapOOHUTPHI

OH
H3c,o Ny {
4
NC S (B

K pactBopy kapOoHarta Hatpus (3,12 r, 29,5 MmMons) B Bozge (200 mur) go6aBmsin pactBop (6-1MaHo-5-
METOKCUTHEHO[ 3,2-b [nupuauH-3-mn)60poHoBoi kuciothl (2,3 1, 9,83 mmoins) B THF (500 mur). K monyueHHO#
NPO3payHOi PeakIMOHHOH CMECH NpH NepeMelIMBaHNM TP KOMHATHOW Temneparype aobasisui 35% nepok-
cuna Bojopoaa (2,87 r, 29,5 mMouns). PeakuoHHy0 cMech KOHTposMpoBaiu ¢ nomouso LC/MS ¢ ucnosb3o-
BaHHEM MOJIEKYJSPHBIX MOHOB HMCXOJHOIO MaTepHaia U jKelaeMoro MpoayKkTa (MCXOIHBIH MaTepHan U jkesae-
MBIH MPOAYKT NPOJEMOHCTPUPOBAIM HACHTHUYHBIE BpPEMEHA YJCPXKHBaHHUA B JBYX OTICNIBHBIX CHCTEMax
LC/MS).

[Tocne mepemenrBaHusl MpH KOMHATHOH TeMIepaType B TEUCHHE NMPHUONM3UTENBFHO | 9 peakIHOHHYIO
cMmech paszbannaian EtOAc. OpraHuyeckuii cioif nocienoBaTeNlbHO NPOMBIBAJIN NOJTYHACHIIIEHHBIM THOCYJIb(da-
TOM HaTpus (2x) u paccosoM (1x). Bce BogHble cron nmoaseprany odparHoit skerpakiu EtOAc. O6benHeH-
Hyl0 opraHudeckyro ¢azy cymman (MgSO4) U KOHUEHTPUPOBAIM C MOJyYEHHEM CBHIpOro mpoaykra. Chipoit
MPOAYKT ounanu ¢dm-xpomarorpadueit (cunukareas/DCM:MeOH ¢ rpaguentom ot 100:0 mo 90:10) ¢ no-
Jy4eHHeM 3-THUIPOKCH-5-MeToKcuTHeHO|3,2-b]nupuaun-6-kapoonutpuia (1,55 r, Beixon 76%). LC/MS (Merton
A) tg 0,7 mun, m/z 207 [M+H]".

Ipomexxyrounoe coemuHenue 1F: ((2S,3S)-3-3tuin-4,4-mudpTOp-5-0KCOMUPPOITUINH-2-HIT)METUIIMETaH-
cynbhoHaT

0]

F
Q KN .
H3C_S\:O
0

CHj3 (1F)

Mertancynbsdonmnxnopun (52,6 M, 0,675 mmons) u TEA (111 Mk, 0,798 MMOITB) TTOCTIEIOBATEIBHO J0-
0aBisTM K TiepeMeniMBaeMoMmy pactBopy (4S,5S)-4-31tuin-3,3-nudrop-5-(TuApOKCHMETHI) TUPPOIHIHH-2-0Ha
(110 mr, 0,614 mmonb) (cM. WO 2015/150995) B THF (0,1 mn) u DCM (0,3 M) npu -10°C, nepeMemnBanu B
TeUeHHe 5 MMH U ocTaBisuM HarpeBatbesi 10 0°C. PeakuyoHHyI0 cMech pa30aBisiiii METHICHXJIOPUIOM U IPO-
MBIBaJIM HACBIIICHHBIM PacTBOpPOM OukapOoHaTa HaTpus. OpraHudeckyro ¢a3y cymmwm (MgSO,) U KOHICHTpH-
pOBaJIM C THONyYyeHHEM ChIporo mnpoaykra. Celpoil HpoAykT ouuiiamu Quaui-xpomarorpadueii (cunnka-
resib/EtOAc-MeOH ¢ rpaguentom ot 100:0 go 90:10, nerko snroupyercs) ¢ noiayderuem ((2S,35)-3-otun-4,4-
IUPTOP-5-OKCOMUPPOIHINH-2-1IT)-MeTHIMeTaHcyIb¢hoHaTa (150 Mmr, Beixon 95%) B Buae OeCBETHOH CMOJIHI.

'H SIMP (400 MTI'n, x1opodopm-d) & 7.08 (br s, 1H), 4.49-4.35 (m, 1H), 4.17-3.92 (m, 2H), 3.09 (s, 3H),
2.85-2.55 (m, 1H), 1.90-1.74 (m, 1H), 1.63-1.51 (m, 1H), 1.13 (t, J=7.4 'y, 3H).

IIpomexyrounoe coemuHeHue 1G: 3-(((2S,3S)-3-3tmn-4,4-mudrop-5-0KkCONUPPOTUINH-2-HIT)METOKCH )-5-
METOKCUTHEHO[ 3,2-b JnupuanH-6-kapOOHU TP

o)
F
HN F
CHs
GHs o
O Ny
| 12
NC S

a16)
Cumech ((2S,35)-3-3TH1-4,4-11PTOP-5-0KCOMUPPOIUAUH-2- 1T )-MeTUIAMeTaHCcyIbdonata (150 mr, 0,583
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MMOJIb), 3-THAPOKCH-5-MeTOKCHTHEHO(3,2-b]-nmupuanH-6-kapoonurpuia (110 mr, 0,533 mMmouis) moryiom@anu B
THF (3 M) ¥ KOHLEHTPUPOBAJIH JI0 CyXOro cocTosiHus. OcTaTok U 0e3BOAHBIN KapOoHat Le3us (348 mr, 1,067
MModb) nornomanu B DMF (3 mur) u Harpesanu npu 90°C B Teuenne 10 MuH. PeakunonHyro cmech pa3taBisiiin
EtOAc, mpoMbIBaJTd HaCBIIICHHBIM OMKapOoHaTOM HaTpus, cymuian (MgSO,) u koHueHTpupoBau. ChIpoi Mpo-
KT ouyHIany ¢uu-xpomaTtorpadueii (cunukarens/rekcan-EtOAc ¢ rpaauentom ot 100:0 mo 0:100) ¢ mony-
genueM 3-(((2S,3S)-3-atun-4,4-1udTop-5-0KCONHUPPOITUINH-2-UIT)METOKCH)-5-METOKCUTHEHO[ 3,2-b [ mupuanH-6-
kapOonutpuia (170 mr, Beixon 87%) B Buze Genoro tBepaoro BemectBa. LC/MS (Meton A) tg 0,88 muH, m/z
368 [M+H]".

ITpumep 1.

Iepoxcun Bomopona (35%, 135 mr, 1,388 mMMmonb) mobasisuin k nepemenirBaeMoit cmecu 3-(((25,3S)-3-
3TUI-4,4-1UbTOP-5-0KCOMUPPOTUINH-2-UIT)METOKCH )-5-METOKCUTHEHO-[ 3,2-b]mupuanH-6-kapoonutpuna (170
mr, 0,463 MmMous) 1 kapOonata kanus (192 mr, 1,388 mmons) 8 DMSO (3 mut) u nepeMerunBany Npu KOMHATHON
Temrniepatype B TedeHue 1 4. PeakimoHHylo cmech paszoasisuin EtOAc, npombIBany HaChILEHHBIM PacTBOPOM
6rkapOoHara Hatpus, cywnnu (MgSOy) u koHEeHTpupoBanu. ChIpol NPOAYKT ouumany npenapatusHoit HPLC
(xononka ODS/Bona-MeOH-TFA ¢ rpaauentom ot 90:10:0,05 mo 10:90:0,05) ¢ monyueHuem 6eI0ro TBEPIOTO
BemecTBa. TBepaoe BemecTBo pactBopsuiii B DCM n Heckonbkux kamisix MeOH, u TpoMBIBaJIM HACBILIEHHBIM
pactBopom NaHCO;. Oprannueckuii cnoit cymmian (MgSO,) u KOHIEHTPUPOBAIM C TOJyYEHHEM HPOIYKTa,
KOTOpBI  mepekpuctam3oBeiBasin  u3  MeOH ¢ momydenmem  3-(((2S,3S)-3-3tun-4,4-nudrop-5-
OKCOIHPPOIUINH-2-WIT)METOKCH)-5S-MeTOKCUTHEHO[ 3,2-b [nupuauH-6-kapbokcamuaa (82 mr, Beixoq 46%) B BH-
nie 6eyoro TBEpIOro BeulecTsa (KOHUEHTPALUs MAaTOYHOro pacTBopa aana 40 mr meHee ynctod maptun). LC/MS
(Meton A) tg 0,72 mun, m/z 386 [M+H]".

'"H SIMP (400 MI'n, metanon-d, + CDCl3) & 8.86 (s, 1H), 7.01 (s, 1H), 4.31 (dd, J=8.8, 3.5 ', 1H), 4.22-
4.07 (m, 5H), 2.92-2.56 (m, 1H), 1.96-1.51 (m, 2H), 1.14 (t, J=7.4 'y, 3H).

IMpumep 2. 3-(((2S,3S,4S)-3-O1un-4-pT0p-5-0KCOMUPPOIUIUH-2-UIT)METOKCH )-5-METOKCUTHEHO|[ 3,2~
b]nupuauH-6-kapOboKcaMua

0
F
HN
CH3
M 0
O Ny
HoN | b
2 g
0 (2

IIpomexxyrouHoe coemauHenue 2A: 3-(((2S,3S,4S)-3-3tun-4-¢prop-5-okconuppoanuanH-2-1ia)MEeTOKCH)-5-
METOKCUTHEHO[ 3,2-b JnupuanH-6-kapOOHUTPHUIT
0

F
ch o

Do
NCT NS (2A)

Mesunxnopun (148 mxan, 1,904 mmons) u TEA (314 mki, 2,250 Mmonb) 100aBiIsTH TOCIEA0BATENBHO K
nepememnBaeMomy pactopy (385,4S,5S)-4-3tun-3-¢bTop-5-(ruapOKCUMETHII)THPPONTUANH-2-0Ha (279 mr, 1,731
Mmoinbs) B DCM (5 mut) npu -10°C, mepemerinBaiy B Te4eHHE 5 MUH M 3aT€M OCTaBJIsUIM HarpeBathbes no 0°C.
PeakunonHyto cmech pasdaisian DCM M npoMblIBann HachlLIEHHBIM pacTBOpoM OukapOonata Hatpus. Opra-
Hu4eckyro ¢azy cymmmm (MgSO,4) M KOHIEHTPHPOBAIN C NOJIYYEHHEM ChIPOTO MPOJIYKTA.

ChIpoit NpOIyKT U 3-THIPOKCH-5-MeTOKCUTHEHO[3,2-b|nupuanH-6-kapoonutpun (321 mr, 1,558 mMmous)
nortowanyd B DMF (5 mi), a 3atem noGasisiin kapooHaT 1e3us (1128 mr, 3,46 mmons). CMech nepeMelnBaim
npu 60°C B TeueHue 2 4. PeakunoHHyro cmech pa3baBimsuin EtOAc, mpombIBany HAaCHILIEHHBIM PacTBOPOM OH-
kapOoHara Hatpus, cyunnd (MgSQOy4) 1 koHueHTpupoBanu. ChIpol MPOAYKT ovMIIaK (idi-xpomarorpadueit
(cunukarens/rekcan-EtOAc ¢ rpaguentoM ot 100:0 go 0:100) ¢ monydenuem 3-(((2S,3S,4S)-3-3tun-4-pTop-5-
OKCOTIMPPOJIMINH-2-HUIT)METOKCH )-5-MeTOKCUTHEHO[ 3,2-b|nupunuH-6-kapobonutpuna (200 wmr, Beixoa 33%).
LC/MS (Merox B) tg 0,86 mun, m/z 350 [M+H] .

Ipumep 2'.  3-(((2S,3S,45)-3-O1151-4-h TOP-5-0KCOMUPPOTUANH-2-UIT )METOKCH ) -5 -METOKCUTHEHO([ 3,2-
b]nupuanH-6-kapOokcaMug

Iepoxcun Bogopona (35%, 167 mr, 1,717 mmons) nobaensiiu k nepemennBaemon cmecu 3-(((2S,3S,4S)-
3-31U-4-PTOp-5-0KCOMUPPOITUANH-2-HIT)METOKCH )-5-METOKCUTHEHO-[ 3,2-b JmupunuH-6-kapoonutpuna (200 mr,
0,572 mmoub) u kapbonara kanus (237 mr, 1,717 mmoinis) B DMSO (3 Mi1) 1 cMech nepeMenInBajy pu KOMHAT-
HOH TeMmIepaType B TedyeHHe | 4. PeakimoHHyio cMech pa3oanisiiu EtOAc, npoMbIBaly HachILIEHHBIM PacTBO-
pom GuxapOoHaTa Hatpus, cyuian (MgSO,) u koHueHTpupoBanu. ChIpoi NPOJYKT OYMILAIM MpernapaTHBHOM
HPLC (xononka ODS/Boma-MeOH-TFA ot 90:10:0,1 no 10:90:0,1) ¢ mony4eHuem 6e10ro TBEpIOro BELIECTBA.
Tsepnoe BemectBo pactBopsiii B DCM + Heckoabko kaneab MeOH u mpoMbIBaiy HAachILIEHHBIM PacTBOPOM
NaHCOs. Opranunueckuii cioit cymmwin (MgSO4) U KOHIIEHTPUPOBAIH C MOJYYEHHEM MPOAYKTa, KOTOPhIH pac-
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tupait ¢ MeOH ¢ mnonyuenuem  3-(((2S,3S,4S)-3-31Hn-4-GTOp-5-0KCONMUPPOTHAUH-2-UT)METOKCH )-5-
MeToKcuTHeHO[3,2-b Jnupuaun-6-kapookcamuna (125 Mmr, Beixoq 58%) B BuIe 0€10r0 TBEPAOTO BELICCTRA.

'"H SIMP (400 MTI';, Metanon-dy) & 8.78 (s, 1H), 8.73-8.71 (m, 1H), 7.24 (s, 1H), 4.84 (dd, J=53.1, 5.6 T,
1H, nepekpsiBaeTcs ¢ MUKOM BOJbI), 4.54-4.29 (m, 1H), 4.23-4.15 (m, 5H), 2.76-2.49 (m, 1H), 1.83-1.62 (m,
2H), 1.12 (t, J=7.3 T'u, 3H).

F IMP (376 MT'u, meranoin-d,) & -200.62 (s, 1F). LC/MS (Meron B) tg 0.7 mun, m/z 368 [M+H]".

IIpumep 3. (S)-5-Metokcu-3-((5-0KCOMUPPOTUIUH-2-HIT)METOKCH ) TUEHO( 2,3 -b [mupuanH-6-KapOOKCaMu T

0
HN)»j
gHy

o}
o
N
S

\_/

|
HaN A

o 3
IIpomexxyrounoe coequHeHHE 3A: METHI 5-XJI0p-6-1HaHo-2-((2-MeTOKCH-2-0KCOITHII) THO )HHKOTUHAT
0

cl CH;

A o~

|
NC” N s/\H/O‘CH3

0 (3A)

Metun 2,5-auxinop-6-upanonnkotusat (0,495 r) nonyyanud w3 2,5-OUXJIOPHUKOTHHATA, KAK OMHCAHO B
PCT Intl Appl., 2011130342.

LiHMDS (1 M B THF) (1,35 mu, 1,35 MMous) mobasinsiu npu 0°C K pacTBOpY METHII 2-MepKanToaleTaTa
(0,12 mu, 1,29 mmons) B THF (1 M) 1 nepemeriiBaig B TeueHHE 5 MUH. 3aTeM H00aBIsUIM PacTBOP METHI 2,5-
nuxiop-6-mmanonukorunara (0,297 r, 1,29 mmons) B THF (5 mun) u nepememuBanu npu 0°C B Teuenue 30 MuH.
PeakinoHHyI0 cMech HarpeBaidd OO KOMHATHOW TeMmmepaTypbl. Peakuuio racumu Bomoi. Cmech pa30aBisuid
EtOAc. Oprannueckyio ¢a3y nmpomsiBanu HacbimeHHpIM NHyCl, cymmnu (MgSO,) u koHneHTpupoBaiu. Ceipoi
IPOAYKT OYHINAIH (IdII-XpoMaTorpaduer (CHITHKareab/rTekcanbl/aTunanerar ¢ rpagueHToM ot 100:0 go 0:100)
C MOJIyYEHHEM METHJI S5-XJop-6-1rano-2-((2-merokcu-2-okcodTiia)tuo)HukoruHara (0,258 r, Beixox 66,7%) B
BHUJIE JKEJITOTO TBEPAOTO BEIECTBA.

"H SIMP (400 MTI', x;opodopm-d) & 8.36 (s, 1H), 4.00 (s, 3H), 3.88 (s, 2H), 3.80 (s, 3H).

[TpomexxyrouHoe coeauHeHue 3B: Metun  5-xyop-6-LMaHO-3-TUAPOKCUTHEHO[2,3-b]-nupuauH-2-
KapOOKcHIaT

OH

Cl 0O-CH

T
4

NCTTNT TS 0 (3B)

PactBop Merun 5-xJy0p-6-unaHo-2-((2-MeTOKCH-2-0KCO3THII)THO)HUKOTHHaTa (0,258 1, 0,86 MMoOab) u
DBU (0,142 mn, 0,94 mMonb) B Toayosie (6 M) nepeMelIBaiy Ipu KOMHATHOH TeMIiepaType B T€UEHUE HOUH.
Ho6asmsmn HCI (1N) u nepemernBanu B TeueHue S muH. Cmeck 3kcrparupoBanu EtOAc, cyumin (MgSO,) u
KOHUeHTpUupoBand. ChpIpoil MpoAyKT ouuinamu ¢ud-xpomarorpadueil (CHIMKareib/TeKCaHbI-3THIALETAT C
rpagueHToM oT 100:0 mo 0:100) ¢ moay4eHHEM METHJ 5-XJOp-6-UHaHO-3-TUAPOKCUTHEHO[2,3-b]-mupuann-2-
kapOoxcunata (0,181 r, Berxon 79%) B Buae opamxeBoro Teepaoro BemectBa. LC/MS (Merton A) tg 0.72, m/z
267 [M-H].

'H SIMP (400 MT'ni, xz0podpopm-d) & 10.08 (s, 1H), 8.35 (s, 1H), 4.02 (s, 3H).

IMpomexyrounoe coeauHenne 3C: MmeTun 6-kapOaMomI-5-XJ10p-3-rUIPOKCUTHEHO-[2,3-b]nupuaun-2-
KapOOKCHJIAT

. OH
[ | N OO
HoN Z~g o)
0 (3C)

PactBop meTui 5-xJ10p-6-inaHo-3-rugpokcuTueHo[2,3-b]nupuaun-2-kapookcunara (0,602 r, 2,24 MmMoJib)
B cepHoi kucnote (3 mi, 56,3 mmone) nepemewrBany npu 60°C B Teyenue 2 4, oxiaxaanu no 0°C, a 3atem
nobasysimn 1N HCL TlonydyeHHOe ocakIeHHOE TBEPIOE€ BEILIECTBO COOHMpanud (GHIBTPOBAHHEM H MPOMBIBAIH
BOJIOH C TONydYeHHUEM METHI 6-KapOaMomI-5-XJI0p-3-ruapokcuTueHo|2,3-bmupuaun-2-kapbokcunara (0,625 r,
BBIXOZ 97%) B BUJIE KOPUYHEBOro TBepaoro Bemectsa. LC/MS (Metoa B) tg 0.69, m/z 287 [M-H]".

[TpomexxyTouHoe coearuenue 3D: S-xmop-3-ruapokcutueHo|2,3-b]nupuauH-6-kapookcamun

OH
e
H,N N/ I

Y (3D)
K nepemeuinBaeMoMy pacTBOpy TpeT-OyTokcuaa kamus (2,446 r, 21,8 mmons) B DMSO (15 mut) no6asns-

Cl
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JM METUJI 6-KapOaMouI-5-xyiop-3-ruapokcutueHo|2,3-b|nupunun-2-kapookcunar (0,625 r, 2,18 MMmonb) npu
KOMHaTHOW Temriepatype. Yepe3 30 MUH NIpH KOMHAaTHOH TeMIlepaType PeaklHOHHYIO CMECh HarpeBajii HpH
80°C B teuenue 2,5 u (BMCL 22 (2012) 5031-5034). Cmecs pazbasasum EtOAc, npomeiasin 1N HCI, Bogoi,
cyunti (MgSO,) u koHueHTprpoBain. Chpoi NPOAYKT pacTBOpsiIH B mupuanHe (10 M) 1 nepeMenuBaiu npu
80°C B Teuenue 15 munyT. CMech KOHIEHTpUpoBay, pazbasisiin EtOAc, npomsiBanu 1N HCI, Bomo#, cymmin
(MgSO4) u xoHueHTpupoBand. ChIpoH NPOAYKT oYMINATH (UdII-XpoMaTorpaduei (CHIMKareab/TeKCaHbI-
sTuianeraT-meranon ¢ rpagdeHToM ot 100:0:0 no 0:90:10) ¢ moaydeHuem S-xyop-3-ruapokcutueno[2,3-b]-
nupuaAnH-6-kapookcamuaa (0,369 r, Berxon 74%) B Bune kopuyHeBoro teepaoro Beuniecrsa. LC/MS (Merton B)
tg 0.54, m/z 229 [M+H]".

'"H SIMP (400 MT'u, metanon-ds) & 8.19 (s, 1H), 6.66 (s, 1H).

IMpomexyrounoe coenunenune 3E: (S)-5-Xnop-3-((5-oxcomupponauauH-2-mi)MeTokcHu )tueHo[2,3-b]nupu-

TMH-6-KapOoKcaMuI
0

0

D

Z s
o (3E)

Cmecy  5-x7a0p-3-ruapokcutueHo|2,3-bnupuaun-6-kapbokcamuaa (0,1 r, 0,44 wmmomas), (S)-(5-
OKCONUPPOIUAUH-2-uI)MeTUa 4-MeTribensoncynsdonara (0,118 r, 0,44 MMons) u kapboHata nesus (0,285 r,
0,88 mMoins) B DMF (2 mi) nepemennBanu npu 65°C B teyenue 1,5 4. CMech oxJiaxaaau 10 KOMHAaTHOH TeM-
neparypsl ¥ GuiabTpoBaiy. Chipoit npoaykT ouninany npemnapariuBHoil HPLC (konmonka Phen. Luna Axia C18 5
MkM; 30x100 mM; merekius rnpu 220 HM; CKOpocTh moToka 40 MJI/MUH; HeNpepbiBHBIN rpaaueHT oT 0% B 1o
100% B B Teuenue 10 muH, Bpems yaepxkuBanus 2 muH npu 100% B, rne A=10:90:0,1 MeOH-H,0O-TFA u
B=90:10:0,1 MeOH-H,0O-TFA) c mnony4yenuem (S)-5-xmop-3-((5-0KCOMUPPONTHINH-2-HUI1)METOKCH)THEHO[2,3-
b]nupunnn-6-kapbokcamuna (21 mr, Beixox 14%) B BHAE CBETIO-KOPUYHEBOro TBepaoro eemecrtsa. LC/MS
(Metox B) tg 0.58, m/z 326 [M+H]".

'H SIMP (400 MI'u, DMSO-de) & 8.42 (s, 1H), 8.12 (br. s., 1H), 8.08 (s, 1H), 7.78 (br. s., 1H), 7.10 (s, 1H),
4.22 (dd, J=9.0, 3.4 I'y, 1H), 4.03-3.90 (m, 2H), 2.37-2.12 (m, 3H), 1.87-1.78 (m, 1H).

[Tpumep 3.

PactBop (S)-5-x510p-3-((5-0KCOMUPPOTUIAUH-2-HUIT)METOKCH ) THEHO[ 2,3 -b JmupuanH-6-kapookcamuna (12
mr, 0,04 mmons), Hoguaa meau(l) (0,702 mr, 3,68 mxmounb) u Mmetokcuaa Hatpus (25% 8 MeOH) (0,13 mu, 0,55
MMOJIb) nepeMerBanu mpu 65°C B TedeHue 1 4, oxJaxkaaand 10 KOMHATHOH TeMITEpaTypsl U 3aTeM (QUIbTPOBA-
mu. CeIpoit nponykT ouninanu npenapatuBHOH HPLC (xonmonka Phen. Luna Axia C18 5 mxm; 21,2x100 mm;
nerekuus npu 220 HM; ckopocTh motoka = 40 mMi1/MUH; HerpepbiBHbIN rpaaueHT oT 0% B 1o 100% B B TeueHue
10 mMuH + 2 MuH ynepxusanue npu 100% B, roe A = 10:90:0,1 MeOH-H,O-TFA u B = 90:10:0,1 MeOH-H,0-
TFA) c¢ mnonydyenuem (S)-5-meroxcu-3-((5-0KCOMUPPOIHINH-2-UT)METOKCH)THEHO[2,3-b]mupuanH-6-kap6o-
kcamii/ia (4,1 wmr, Boixon 33,3%) B Buue xentoro TBepaoro BemectBa. LC/MS (Meron A) tg 0.48, m/z 322
[M+H]".

Ipumep 4. 3-(((2S,3S,4S)-3-3T1n-4-pTop-5-0KCONMUPPOIUANH-2 - U )METOKCH )-S5 -MeToKCHOeH30[ b]-
tHO(eH-6-kapOokcaMua

0 )
[TpomexxyrouHoe coenuneHue 4A: 6-bpom-5-metokcnbdenso[b]ruoden
CHj
|

L
Br S/\(O\/CH;;
@]

~-CHa (4A)

Cmechb 3-6pom-4-metokcutrodenona (1,08 r, 4,93 mmonp), 2-6pom-1,1-mudTokcustana (1,001 r, 5,08
mmons) U K,COs (0,783 1, 5,67 mmoins) B DMF (10 mir) nepemerinBanu npu 110°C B Teyenue 7 4. CMmech oc-
TaBJISUIM HarpeBaThCst 10 KOMHATHOI Temneparypsl, pa3basisiin DCM u npomsianu 10% LiCl. Oprannueckuit
cioi 3arem cymmnd Hajg Na,SO; M KoHUEHTpupoBaau ¢ mnoiaydeHueM (3-Opom-4-mertoxcupenun)(2,2-
quaTokcHaTHI)cynbdana (1,6 r, 4,77 MMoab, BeIxox 97%).
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[TpomexxyTouHoe coennuHeHue 4B: 5-meTokcubeH30[b]THOhEH-6-KapOOHUTPILIT

NC S (4B)

PactBop (3-Opom-4-merokcudennn)(2,2-gudTokcudatuin)cyibdpana (1,6 v, 4,77 mmons) B xsopbensose (2
MJI) JO0aBJISIM K NpeABapHTE]bHO HarpeTol nepemeninBaeMoi cmecu xsopoensona (8 mi) u PPA (0,534 wmu,
4,93 mmouts) ipu 120°C. Cmech nepemermainy npu 120°C B TeueHue 6 4, OCTaBIJISIA OXJIKIATHCS A0 KOMHAT-
HOM Temriepatypsl, pa3basmsainn EtOAc u mpomsiBany Bomoi. OpraHHYecKHid CiI10¥ 3aTeM KOHIIEHTPHUPOBAIH U
CBIPOH MPOXYKT ounianu ¢am-xpomarorpadueit (cunukarens/rekcansl-EtOAc ¢ rpaguentom ot 100:0 mo
0:100) ¢ momydyeHueM cMecH IBYX peruonzomepon (535 mr).

BrimeykazanHyto cMmech, nnanua uueka (700 mr, 5,96 mmons) u terpakuc(rpudeHundocuH)namagus
(197 mr, 0,170 mmons) nornomanu 8 DMF (9 mur), npoaysanu azotom u nepememinBany npu 120°C B teuenue 3
4. PeakiimonHnyto cmech pa3dapnsuin EtOAc, nmpomeiBanyu HaceieHHsIM NH,Cl u pacconom, cymmmn (MgSO,) u
KOHIeHTpUpoBand. CeIpoi MPOayKT oyumanu ¢uni-xpoMatorpadueii (cunukarenbs/rekcan-EtOAc ¢ rpagueH-
ToM 0T 100:0 1o 30:70) c monydyeHueM GoJiee YUCTON CMECH JIBYX perMon3omMepoB. [IpoaykT noasepraiu cBepx-
KpUTHYecKoH xuaxoctHor xpoMarorpaduu (SFC) (komonka Cellulose-4, 5 mxm/CO,-MeOH 85:15 npu 35°C) ¢
MOJy4eHHeM S5-MeTokcnOeH30[b]tnodeH-4-kapOoHUTpHIIA B KadecTBe Hanbosiee OBICTPO SIIOHPYEMOro H30Mepa
U MpoaykTa S-MeTokcubeHso[b]tuoden-6-kapoonutpuia (225 Mr) B kadecTBe 0oJjiee MEJICHHO 3TIOUPYEMOTO
u3oMepa.

'"H SIMP (400 MT'u1, x1opodopm-d) & 8.09 (s, 1H), 7.71-7.72 (d, 1H), 7.34 (s, 1H), 7.32-7.33 (d, J=5.2 T,
1H), 4.01 (s, 3H).

IIpomexxyrounoe coequnenue 4C: 3-bpom-5-mMeTokcnben3o[b]TrnopeH-6-kapOoOHUTPHIT

Br

NC 5 w@o)

CwMmech 5-metokcuben3o[b]trnoden-6-kapoonutpuna (225 mr, 1,189 mmoins) u NBS (275 mr, 1,546 mmounb)
B DMF (5 mu1) nepemewnBanu npu 60°C B TeueHue 3 4, pa3zdasisad DCM u npombiBaiu nocienoatenbHo 10%
LiCl u paccosnom. OpraHnu4eckuii ciioi 3ateM cyumiii Hag Na,SO,, KOHIEHTPUPOBAIM W OCTATOK PaCTHPAIIH C
MeOH c nonyuenuem 3-6pom-S-metokcudenso[b]rnoden-6-kapoouutpuna (245 mr, Berxoa 7%).
'H SIMP (400 MI'1y, xopodropm-d) & 8.06 (s, 1H), 7.69 (s, 1H), 7.30 (s, 1H), 4.09-4.05 (m, 4H).
IIpomexyrouHoe coequaenue 4D: 3-rupokcu-5-metokcubeH3o[b]THoheH-6-kapOOHUTPHIT
CHs OH

0
T
NC S (D)

K nepememnBaeMoMy pactBopy 3-Opom-5-meTokcubOenso[b]ruoden-6-kapbouutpuna (242 wmr, 0,903
MMouib) B 1,4-nmuokcane (8 mu) no6asnsnu 4,4,4',4',5,5,5',5'-okramernn-2,2'-6u(1,3,2-nuoxcaboposan) (248 mr,
0,975 mmonbp) u auerar kanusa (186 wmr, 1,895 mmons). Cmech mpomyBanu N,, 3aTeM A00aBISUIA aAAYKT
PdCl,(dppf)-CH,Cl, (73,7 mr, 0,090 mmosis). Cmech nepemerninBanu npu 60°C B Teuenue 24 4. Cmech pa3das-
ssutn EtOAc, dunsTpoBanu yepe3 uenut U GpuabTpat KOHUEHTPHUpOoBaid. OCTaTOK MepeMENIHBaId ¢ MEPKAITO-
nponui-pyHkuroHanu3upoaHubM cuinkaresnem B THF (5 mi) npu 40°C B Teuenne 24 4. Cmech GUIBTPOBAIH
yepe3 HeauT. 3areM GuibTpart nocienoareapHo oOpabdaTeiBanu OukapOoHaToM Hatpust (379 wmr, 4,51 MmMmonb) B
Bozie (3 mia) u 35% nepokcuaa Bogopoaa (0,138 mut). PeakiimoHHyr0 cMmech MepeMenIBaay MpU KOMHATHON
TeMIeparype B TedeHue 45 MuH, pazbasmsiin EtOAc v npoMbiBanu BoJoH M pacconoM. OpraHryeckuit ciaon
3ateM cymmian Hajg Na,SO,, KOHLUEHTPHPOBaIM M OCTaTOK MOJBeprainu ¢umm-xpoMatorpaduu (CHIHKa-
rens/rekcaH-EtOAc ¢ rpaauenTom ot 100:0 1o 0:100) ¢ momyyeHHneM 3 -rHapOKCH-5-MeTOKCHOEH30[b]THOheH-6-
kapoonutpuna (10 mr, 0,049 MMons, BbIxon 5,4%).

[Tpumep 4.

Cwmecs ((2S,3S,4S)-3-3T1r1-4-h TOP-5-0KCOMUPPOTUAUH-2-UT)METUT 4-MeTHIIOeH30JIcyIb(QoHaTa (24,43 mr,
0,077 mMmonb), 3-ruapokcu-5-meTokcubenso[b]tHoden-6-kapoonutpuna (15 mr, 0,073 mmons) u Cs,CO;5 (50
Mr, 0,153 mmons) B DMF (2 mn) nepemenuBanu npu 60°C B TeyeHue S5 4. PeakMoHHYI0 cMech pa30aBIisiiid
EtOAc u npombiBanu 10% LiCl. Opranuueckuii cioii cymninu Hag Na,SOy4 1 3aTeM KOHIIeHTpUpoBain. OcTaTok
pactBopsiiit B DMSO (1,5 mu). Jobasnsmu K,CO; (25,3 wmr, 0,183 mmoine) u 35% nepokcuna Bogopona (0,112
M, 1,096 mmonb). Cmech nepememrBany npu 48°C B TeueHue 12 4. CMech GHIBTPOBAIH U HIBTPAT MOABEP-
ranu npenapatuBHoit HPLC (kosonka Cl8/Boga-aueronutpun ¢ 10 MM arierara aMMOHMS C TPaAHEHTOM OT
90:10 mo 10:90) ¢ mnonyuenuem  3-(((2S,3S5,4S)-3-3THI-4-PTOP-S-OKCOMUP PO IUH-2 -HUIT)METOKCH)-5-
mertokcuGenso[b]ruoden-6-kapbokcamuna (4,2 mr). LC/MS (Metox C) tg 1.19, m/z 367 [M+H]".

'"H SIMP (500 MI', DMSO-dg) & 8.86 (br s, 1H), 8.24 (s, 1H), 7.77 (br s, 1H), 7.55 (br s, 1H), 7.46 (s, 1H),
6.98 (s, 1H), 4.87 (dd, J=53.4, 5.5 I'u, 1H), 4.23-4.15 (m, 1H), 4.04 (br s, 1H), 3.93 (s, 3H), 3.52 (br d, J=7.6 I'Ly,
1H), 1.72-1.48 (m, 2H), 1.00 (br t, J=7.6 ', 3H).

CoenuHeHus, NpUBEJEHHbIE B Tab. 1, monyyanu cnocobaMu, ONMMCAaHHBIMU B NpuMepax 1-4, ¢ Hcronas3o-
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TIpu HPLC | HPLC
Mep CrpykTrypa Rr ycaos. | LCMS
Ne (miH)
S Op 0.57 Criocob B (322.0
) N\ p
HoN g
o}
6 O}j\/ 1.09 Croco6 C [350.0
T
HyN s
o}
0%
HDJO
7 GHs 0 091  |Croco6 C [338.0
(@) N\ \
HoN l Z~g
[¢] racemic
(o]
oF
HN
CHj
8 CHs 0 1.15 Cnioco6 C [368.0
0. N\ N
HoN I = S
(6]
(@]
HN
CHj
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O N\ N
HoN | F S
(6]
Q cHs
HN CHs3
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-25-

Tabnuua 1



039189

0
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0
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CHs
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15 CHa 0 1.22 Crioco6 C [350.0
O N {
HoN | Z =g
0 JMuacrepeomep 1
0
CH
16 GHa 0 1.26 Crioco6 C [350.0
O Ny {
HoN I Z~§
0 Juactepeomep 2
0
HN
17 CHs 0 0.98 Crnoco6 C [336.0
O|N\ {
HoN Z~¢
0
0
oF
HN
18 CHs o 0.73 Crioco6 B [380.0
OIN\ {
HoN Z~§
0
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o]
HN
CH;
19 CHs o 1.38 Crioco6 C |364.0
0.
S
N\
H,N ‘ s CHs
(¢]
0
Hﬁj\/
CHs
20 V 0 1.43 Cnioco6 C [376.0
O Ny {
HoN I s
o}
Q F
HN F
CH3
21 CHs o 1.13 Croco6 C [372.0
O |N\ A
H,N s
0
(o]
)&C
HN,
CH3
22 CHs 0 131 Crioco6 C |382.0
O_N
N\
HoN |/ < CHs
o
o]
F
HN
23 Y 0 136 |Crioco6 C [396.0
O N\ N
HoN |/ S
0
0
}C
HN
CHs
24 Y 0 1.30 Crniocob C |394.0
O Ny {
HoN | F~g
(0]
0
Ti]
25 CHs 0 1.00 Crioco6 C |336.0
O
A\
H,N | g CHs
(e}
o]
HN>\O
)/K/CHS
26 CHs 0 0.68 Crioco6 C [352.0
0. N\ A\
H,N } %% g
o
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0
WF
HN
CHs
27 CHs 0 0.67 Crioco6 B [354.0
0N
| TS
HoN ¢
0
0
F
HN
CH3
28 CHs o] 0.66 Crioco6 B [354.0
ON
e
HaN ¢
0]
0
HN
CH,
29 CHs 0 1.13 Crioco6 C (349.0
o
HoN s
0

Buonornyeckue aHanu3bl

dapmakoIoru4ecKie CBONCTBAa COSINHEHUH 10 TaHHOMY M300pPETEHHI0 MOTYT OBITH ITOJTBEPKACHHI C T10-
MOIIBIO0 HECKOJIBKUX OMOJIOTHYECKUX aHANN30B. [IpuBe/ieHHbIE HIDKE B Ka4eCTBE MPUMepa OHOJIOrMYecKue aHa-
JIM3bI TPOBOAMIIN C UCTIONB30BAHHEM COECJUHEHHH 110 H300PETEHHIO.

Anaan3 unruduposanusi IRAK4

AHanu3bl PoBoAWIN B 384-1yHOuHBIX TuaHmierax ¢ U-oOpasubiM aHoM. KoHeuHslit 06beM obpasua co-
craBua 30 MKJI, MOTy4YeHHbIH U3 15 MK 106aBOK (hepMeHTa U CyOCTpaTOB (MEYEHHBIH (DIIyOPECIIEMHOM MENTH
u ATP) u rectupyemsIx coenuHeHni B anamutuaeckom 0ydepe (20 MM HEPES, pH 7,2, 10 MM MgCl,, 0,015%
Brij 35 u 4 MM DTT). Peaknuro uHULMUpOBaIU myTeMm odbeaunenus IRAK4 ¢ cyberpataMu M TECTHPYEMBIMU
COEMHEHHUSIMH. PeakiMOHHYI0 cMech MHKYOHpOBaNM NpH KOMHATHOH Temmeparype B TedeHHe 60 MMH U peak-
IUI0 MPEKpalaiyd nmyTeM Jo0aBicHUs K Kaxaomy obOpasny 45 mxin 35 MM pactBopa EDTA. PeakuuoHHyro
cMech ananusupoBany Ha npudope Caliper LABCHIP® 3000 (Caliper, Hopkinton, MA) ¢ mOMOIIbIO 3JIEKTPO-
(opetuyeckoro pasaeneHust GuIyopecueHTHOro cyocTpara ¥ (pochOpHIMPOBAHHOTO NPOayKTa. Pe3ynbraTel uH-
rHOMPOBAaHUS PACCUUTBHIBAIM IIYTEM CPaBHEHHs C HE COJEpKaIIMMH (PEPMEHT KOHTPOJIbHBIMU PEaKLIMOHHBIMH
CMeCsIMH, UHTMOMpOBaHKUE B KOTOPBIX npuHUMany 3a 100%, 1 peaklIMOHHBIMH CMECSIMH, COJIEPIKaLlIMHU TOJIBKO
HOCHTEJIb, HHTHOMPOBaHNE B KOTOPHIX NMpuHUManu 3a 0%. KoHedHbple KOHIEHTpaluHM pPeareHTOB B aHalIHM3aX
cocrapisin ATP, 500 mxM; nentun FL-IPTSPITTTYFFFKKK, 1,5 mxM; IRAK4, 0,6 aM; u DMSO, 1,6%.

AHAaJIN3 KMIIEYHO! MPOHHUIIAEMOCTH ¢ Hcnob30BaHueM Caco-2

3a 13-27 nue#t no aHanmu3a kiaeTkH Caco-2 BBICEBAIM Ha MOKPHITHIE KOJUTAr€HOM MOJIMKapOOHaTHbIE (HUITh-
TpyIomIre MeMOPaHBI B 24-TyHOUYHBIX TPAHCBE/LI-IUIAHIIETAaX MPH TIOTHOCTH 1,45x10° k1eTok/cM’, mpubIH3N-
TenpHO 4,8x10* KIeTok Ha myHKy. KieTku BRIpaIIMBaIH B KYJIbTYpalbHOil cpele, cocTosueit u3 cpeast DMEM
¢ nobasnenueM 10% sMOpuoHanbHOM Tensubei ceiBopoTkd, 10 MM HEPES, 1% 3ameHUMBIX aMUHOKHUCIIOT, 2
MM L-rnyramuna, 100 En/mn nenunmmnna-G n 100 Mxr/mia crpentomuunHa. KynsTypanbHyto cpeny 3aMeHs-
JIM Kaxable 3 THS, U KIeTKH noaaepkuBanu npu 37°C B atMmocdepe 5% CO, 1 oTHOCHTEIbHOI BaxkxHOCTH 95%.
Kietku onenuBaan Ha oOpa3oBaHUE IUIOTHOTO COEIMHEHMs HEMOCPEICTBEHHO INEpesl aHAIU30M. TecTHpyemoe
coenuHeHue pactBopsud 10 10 MM B 100% DMSO u pazbapnsiiu 10 3 MkM B aHanmuTHueckoM Oydepe. Hccie-
JIOBaHMS MIPOHHMIIAEMOCTH WHHLIMMPOBAIHU nyTeM BHeceHHus 200 MK aHanuTHyeckoro Oydepa miroc/MUHYyC co-
€IMHEeHHE B alMKaJIbHBIN OTcek TpaHcBemia M 600 MK aHaTUTHYECKOro Oydepa ILTIOC/MUHYC COEIMHEHHE B
0azoylaTepanbHbli OTCEK 24-TyHOYHOrO TpPaHCBEIUI-IUIAHILETA C HU3KOM CBs3bIBaIOIIEH criocoOHOCThIO. Jlis
OIpe/ieIeH!s] IPOHUIIAEMOCTH B allMKalbHO-0a3osaTepanbHOM (A-B) HanpaBneHuu (HanpaBieHUH abcopOimn)
Oydep, comepxaniuii coeMHeHHE, TOMEIIATH B aUKaJIbHBIN OTCEK (IOHOPCKHE JIYHKH), TOT/a KaK OTAEIHHO
B3AThII Oydep momemianu B cOOTBETCTBYIOIIME OazoylaTepaibHble OTCEKH (JIyHKH-pecuBepsl). [ npoHuiae-
MOCTH B 0azoJsiaTepanbHo-anukaabHOM (B-A) HampaBiieHuu (HampaBiieHue cekpenuu) oydep, comepxaiui co-
e/IMHEeHHe, MoOMeIIaId B 0a3ojaTepalibHbIi OTCeK (IOHOPCKHE JIYHKH), TOTJa Kak OTIETIbHO B3AThIH Oydep mo-
MeUIaJId B COOTBETCTBYIOLIME allMKAIbHBIE OTCEKH (JIYHKH-PECHBEPHI). 3aTeM TPAHCBEJUIbBI HHKYOUPOBAIIU B Te-
yeHue 2 4 npu 37°C B atmocepe 5% CO, 1 OTHOCUTENBHON BIAXXHOCTH 95% M NPH OCTOPOKHOM NEpeMerIn-
BaHuu. Ilocne makyGanmu 100 MKJI yaansiM U3 KaXJI0ro anuKaabHOTO M 0a3osaTepanbHOTO OTCEKa M MEPEeHO-
CUIIU B 96-ITyHOUHBIE TUIAHIIETH] C HU3KOH CBA3BIBAIOLIEH CIOCOOHOCTBIO, B KOTOPBIE MPEABAPUTENBHO BHOCUIN
100 MKJI/TyHKY alleTOHUTpHUIa, conepxkauero 250 HM nponpanonona, 250 HM quxnodenaka u 500 HM Tonoy-
TaMHZa B KayecTBE BHYTPEHHUX CTaHAapTOB. OOpasibl B MOCIEAYIOUIEM aHAJIU3UpOBaNId ¢ nomoiupto LC-
MS/MS s onpeneneHust KOHIEHTPALMH COeIMHEHHS.
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AHanu3 neabHoi kposu - IRAK4

HenpHyt0 KpOBb U€jIOBEKa, coaepxallyo aHTUKoaryiassHT ACD-A, BeiceBanu B 384-yHOUHBIH IJIaHILET
(25 MKI/TyHKY) ¥ HHKYOUpOBaIIU ¢ coeAMHEeHUAMHU B TedueHHe 60 MuH npu 37°C B CO,-uHkybOatope B aTMoche-
pe 5% CO,. KpoBs ctumyiuposanu aroHucrom TLR2, nunoreixoeBoil KUCIOTOH, B KOHEUHONW KOHLIEHTPALMH
10 mxr/ma (Invivogen, San Diego, CA) B 25 mxn RPMI (Gibco) B Teuenue 5 u B CO,-unkybarope B atMochepe
5% CO,. Ilo okoHYaHHM MHKyOanMu miuaHmeTs! neHTpudyruposanu npu 2300 06/muH B Tedyenue 5 muH. Cy-
MEpPHATaHTHl COOMPAIM M aHANMM3UPOBAIHM Ha ypoBHHU IL-6 merogom mportounoi muromerpuu Flow Cytometry
beads assay (BD Biosciences, San Jose, CA).

PBMC TLR2-unayuupoBanubiii anaaus IL-6

MoHoHyKIeapHbIe KIeTku nepudepryeckoii kposu (PBMC) Belaensin U3 KpoBH YeloBeKa, colepikalieii
antukoarynsut EDTA (2,5 MM), nyrem nentpudyrupoBanus B rpaauente ¢ukoma. Kinerku PBMC (250000
KJIETOK/JTYHKY) KyJIbTHBUPOBaJIM B UcnbiTaTeabHOM cpesie (RPMI ¢ 10% unaktiBHpoBaHHOW HarpeBanueM FCS)
¢ coenureHusamu B Teuenre 30 mun npu 37°C B CO,-uHKybaTope B atmoctepe 5% CO,. [Tocne npensapuress-
HOHM 00pabOTKH COENMHEHUAMH KJIETKH CTUMYJIMPOBAJM B TedeHue 5 4 10 Mkr/mun aumnoreiixoeBoi kuciaoTs! (In-
vivogen, San Diego, CA), aronuctom TLR2. [To okOHYaHUH KYyJIbTUBHPOBAHHUSA TUIAHIIETHI LIEHTPU(DYTHPOBAIH
npu 1800 o6/mMuH B TeueHue 10 MUH Ui ocaxkaeHHs kieToK. CynepHaTaHThl COOMpaTH M aHAJIW3UPOBAIM Ha
ypoBHH IL-6 ¢ momoisio ELISA (BD Biosciences, San Jose, CA).

B npuBeneHHoil Huwke Tabmuue npuBeneHsl 3HadeHUs IRAK4 1Csy, 3HaueHust ECsy B 1e1bHOM KPOBH U
3HaueHHs npoHunaemoctu Caco-2 1isi CAeQYOUIMX NPUMEPOB JAHHOTO W300pEeTeHHs, K3MEPEHHBIX B aHAU3E
unru6uposanus IRAK4 (IRAK4 Inhibition Assay), ananuze uensHoi kpoBu Ha IRAK4 (IRAK4 Whole Blood
Assay) ¥ aHaTM3€ KUIIEYHOW MPOHMULAEMOCTH ¢ ucnonb3oBaHieM Caco-2 (Caco-2 Permeability assay). Coenu-
HEHHS 0 HACTOSILEMY U300PETCHHUIO, IPUBEJCHHBIC B CICAYIOUMX MPUMEPax, NOKa3aJld 3Ha4eHUs MHIMOHpPO-
Banus IRAK 1Csy menee 0,6 MxM.

Tabnuua 2. Pesynbrarsl nHruOupoBanus IRAK4

Ipumep IRAK4 LenbHast KpoBb Caco-2
Ne ICso (MxM) ECso (MkM) Ipoxunaemoctsb (HM/Cex)
1 0.0006 0.058 102
2 0.0012 0.205 73
3 0.5578 - -
4 0.0004 0.153 85
5 0.0203 2.007 -
6 0.0010 3.211 81
7 0.6151 - -
8 0.0007 0.092 42
9 0.1296 - -
10 0.5953 - -
11 0.0040 0.473 -
12 0.0025 0.261 -
13 0.0362 - -
14 0.4593 - R
15 0.0634 - -
16 0.0981 - -
17 0.0060 0.893 -
18 0.0028 0.962 -
19 0.0106 3.299 225
20 0.0191 0.473 -
21 0.0013 0.127 136
22 0.0336 - -
23 0.0014 0.189 184
24 0.0202 >10 R
25 0.1279 - -
26 0.0068 - 35
27 0.0011 0.058 59
28 0.0133 0.736 58
29 0.0009 0.363 -
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OOPMVIIA U30BPETEHUA

1. Coenunenue dopmyisl (1)
o-Ri

Ry Y.
| \W:g*Rz
2N xZ 8
o @

WJIH €T0 COJIb, TIe

X npencrasisier coboit CRy mu N;

Y npencrasinsietr co6oit CRs wiu N;

HPH YCIOBUH, YTO TOJBKO OJMH U3 X U Y mpezacrasisier coboii N;

R| npencrasisier coboi
Ric Ry o
Rm R1<:

Kaxaelii R, He3aBHCHMO HpeJlCTaBﬂﬂeT 00601/1 H, -OH, F, C1_3aJIKI/IJ1, Csdropankun, C3alKokcH,
Cabropankokcu unu Cs ¢IIMKIOATKUI WK 1Ba R, BMecTe ¢ aTOMOM yriieposa, K KOTOPOMY OHH MPHUCOEIHHE-
HBI, MOTYT 00pa30BBIBATh 3-4-WIEHHOE CIIUPOIMKIOAIKIIBHOE KOIBLIO;

kaxaeiii R), HesaBucumo npencrasmsier coboit H, -OH, F, Csankun, Csdropankun, C,iankokcu,
Csdropankokcn unu C;_¢LIMKJIOATIKWI WIH Ba R, BMecTe ¢ aTOMOM yTiepoja, K KOTOPOMY OHH MPHCOETUHE-
HBI, MOTYT 00Pa30BHIBATh 3-4-YJICHHOE CIIUPOIMKIOATKWIEHOE KOJIBLIO;

kaxaelid R, HesaBucumo mnpexncraBmser coboit H, -OH, F, Csamkun, Csdropankun, C,jamkokcw,
Csdropankokcu i C3_¢LIMKIOATKWI HIH ABa R|. BMecTe ¢ aTOMOM yriepoja, K KOTOPOMY OHU MPHCOETUHE-
HBI, MOTYT 00Pa30BHIBATh 3-4-YJICHHOE CIIUPOIMKIOATKWIEHOE KOJBIIO;

R, 1 Ry, BMecTe ¢ aToMaMu yriieposaa, K KOTOPbIM OHH PUCOEAMHEHBI, MOTYT 00pa30BbIBaTh 3-4-UJIcHHOE
LHKJIOAJKHILHOE KOJIBIIO;

Ry, 1 R} BMecTe ¢ aToMaMHu yTieposa, K KOTOPBIM OHH IIPHCOEAMHEHBI, MOTYT 00pa30BbIBaTh 3-4-ujeHHOE
LHKJIOAJKHIBHOE KOJIBIIO;

R, mpencrasnser coboit H, ranoreno, C,_samxun min C;_¢LINKIIOAKILT;

R mpencrasnset coboit C|_4ankokcu, C_yhTopankokcu win C;_¢LIUKIOATKOKCH;

R4 mpencrarnser coboit H, ranoreno, C, jankuin, C_4dropankun uin C;_glIUKIOATKWI U

Rs mpencrasnser coboit H, ranoreno, C,4ankun, C_4hropankui win C;_glIUKIOATKHUIL.

2. CoenuHeHHE 1o 1.1 WM €To cOoJib, TIIE

kaxaeid R, HesaBucumo mnpexncraiser coboit H, -OH, F, Csankun, C,dropankun, C,,ankokcu,
CdTopankokcu i C;_(IIMKIOATIKWI WIH ABa R|, BMECTe ¢ aTOMOM yriepoja, K KOTOPOMY OHH MPHCOETHHE-
HBI, MOT'YT 00pa30BbIBaTh 3-4-4JIEHHOE CITUPOIMKIIOATKIIIBHOE KOJIBLIO;

Kaxapld R;, HesaBucumo mpencrasmser coboit H, -OH, F, Cankun, C,,dropankun, C,ankokcw,
C.odropankokcu unu Cs glIMKJIOATKUI WM ABa R, BMecTe ¢ aTOMOM yTJiepoja, K KOTOPOMY OHH IMPHCOEAHHE-
HBI, MOTYT 00pa30BbIBaTh 3-4-WICHHOE CIIUPOLUKIOATKUIEHOE KOJIBIIO;

Kaxeiid R, HesaBucumo mpenacrasisier coboit H, F, Cankun, Cipropankut mwin Cs glIUKIOATKHUI HITH
nBa Rj. BMecCTe ¢ aTOMOM YIJiepoJia, K KOTOPOMY OHH NMPUCOEIUHEHBI, MOTYT 00pa30BBIBaTh 3-4-UJIeHHOE CITH-
POLIMKJIOQNKHIBHOE KOJIBLIO;

R, mpencrasnsier coboit H, F, Cl, C),ankun unn C; ¢IIHKIO0QNTKWIT,

R;3 mpencrasnset coboit C_zankokcu, Cpropankokcu win C;_¢LIUKIOATKOKCH;

R4 mpencrasnser coboit H, ranoreno, C, 4anxun, C4dropankun unn C;_glIUKIOATKHI U

Rs mpencrasnser coboit H, ranoreno, C,4ankun, C_4hropankui uin C;_glIHKIOATKHIL.

3. Coeaunenue o a0b6oMy U3 0.1, 2 Wiu ero coJib, rae

Kax bl R, He3aBUCHMO nipeacTaBisieT coooit H wnu Cankun;

Kaxablid R, He3aBucumo npenacrasisier coooi H, F, -CHs, -CHF, unu nukionponun uiy asa Ry, BMecTe ¢
aTOMOM YTJIEpOJa, K KOTOPOMY OHH MPHCOCIUHEHBI, MOTYT OOpa30BBIBATh 3-WICHHOE CIHPOLHUKIOATKHIBHOE
KOJIbIIO;

Kaxabli R, npeacrasnsier co6oit H;

R, mpencrasnser coboit H mmu -CHj3;

R; npencrasisier codoi -OCH;, -OCH(CH3), nnu -O(1ukaonponun);

R4 mpexncrasinser co6oii H

Rs mpencrasnser coboii H.

4. Coegunenue 1o Jodomy u3 . 1-3 Ui ero coib, rue

R, mpexncrasinser coboii
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Rip

HN Rip
R1a
Ria

5. Coenunenue no a060My U3 1. 1, 2 U 4 Wi ero cojb, riue

Kaxabli R, HE3aBucuMo npeacrasuseT coooit H wnu Cankun u

Kax bl Ry, He3aBucumo npencrasisier coooit H, F, -CH;, -CHF, unu nuknonponui uinu asa Ry, BMecte ¢
aTOMOM YTJIepo/a, K KOTOPOMY OHH MPHCOEAUHEHbI, 00pa3yoT 3-4ICHHOE CITUPOLUKIIOATKHIEHOE KOJIBLIO.

6. CoennHeHue 10 1.1 WiIn ero coJjsb, rae

R, npencrapnsiet coboi
R1c

O>¥ O Ric Ric
R
(0} 1b
HN Ria R1b HN
R1a R1a

7. CoemuHeHue 1o JodoMy U3 nn.l -6 UJIM ero com,, rae
Kaxabli R, He3aBUcUMO npeacTaBisieT coooit H wnu Cankun u
Kaxaelid R, He3aBucumo npeacrasisier cooboit H, F, -CH;, -CHF, unu uuknonponwur; u
kaxaelid R mpencrasmiser coboit H.
8. CoenuHeHue o M.l WM ero cosb, OTIMYAKOLIEECS TEM, YTO YKa3aHHOE COeIMHEHHE BBHIOpaHO W3 Clie-
OYIOIIMX COETUHEHUH:
3-(((2S,3S)-3-3tnn-4,4-1uPTOP-5-0KCOMUPPOTHIANH-2 -UIT)METOKCH )-5-METOKCUTHEHO| 3,2-b Jnupuaun-6-
kapOokcamun (1);
3-(((2S,3S,4S)-3-3tun-4-hrop-5-0KCOMUPPOTUANH-2 -HIT)METOKCH )-5-MEeTOKCUTHEHO[ 3,2-b | mupuanH-6-
kapOokcamup (2);
(S)-5-meToxcu-3-((5-0KCONUP PO IUH-2-HIT)METOKCH)THEHO[ 2,3-b [nupumnn-6-kapookcamun (3);
3-(((285,3S,45)-3-31U1-4-dTOP-5-0KCOMUPPOTUIUH-2 -UIT)METOKCH ) -5-MeTOKCHOeH30[ b ] THOheH-6-kap6o-
kcamup (4);
(S)-5-meToxcu-3-((5-0KCONUP PO IUH-2-HIT)METOKCH)THEHO[ 3,2-b [nupumnn-6-kapookcamun (5);
3-(((2S,3R)-3-3TH1-5-0KCONMUPPOITHAUH-2-HI1 )METOKCH ) -5 -MeTOKCUTHEHO( 3,2 -b Jnupu auH-6-kapbokcamu (6);
5-meTokcu-3-((5-okcomopdonaun-3-un)merokcu)TiHeHo| 3,2-b Jnupuaun-6-kapdokcamun (7);
3-(((2S,3S,4R)-3-31111-4- P TOP-5-0KCOMUPPOIU AUH-2 - HIT)METOKCH ) -5 -METOKCUTHEHO [ 3,2-b [MUpu AHH-6-
kapOokcamup (8);
3-(((6S,7R)-7-3T11-4-0KCO-5-a3acnupo-| 2,4 |renTaH-6-UI)METOKCH)-S-METOKCUTHEHO( 3,2-b [nupuauH-6-
kapOokcamuz (9);
3-(((2S,3R)-3-3T111-4,4-TUME THIT-5-OKCOMUPPOTHIUH-2-HIT)METOKCH )-S5 -METOKCUTHEHO[ 3,2-b JiupuauH-6-
kap6okcamup (10);
3-(((2S,4R)-4-bTOp-5-0KCONUPPOIMANH-2 -HIT)METOKCH )-5-MeTOKCUTHEHO| 3,2-b |[mupuauH-6-kapookcamun (11);
3-(((2S,3R)-3-(audTopMeTHII)-5-0KCONHUPPOTH AN H-2-HI)METOKCH )-5-MeToKcHTHEHO [ 3,2-b | nupu anH-6-
kapOoxcamuf (12);
5-meTokcH-3-(((2S)-4-MeTHI-5-0KCOMUPPOTUINH-2 -1 )METOKCH)THEHO [ 3,2-b | mupu TuH-6-kapObokcaM U
(13-14),
3-(((2S)-4-3THN1-5-0KCOMHPPOITUANH-2 -HIT)METOKCH )-5-METOKCUTHEHO-[ 3,2 -b |mupuanH-6-kapookcamun (15-16);
S-metokcu-3-(((2S,3R)-3-MeTui-5-0KCONUPPOIUANH-2 - M1 )METOKCH ) THEHO|[ 3,2-b JnupuauH-6-kapOokca-
mug (17);
3-(((2S,3S,4R)-3-uuknonponui-4-prop-5-0KCOMUPPONUANH-2 -UI)METOKCH )-S5 -MCTOKCUTHEHO-[ 3,2-b | H-
puauH-6-kapooxcamup (18);
3-(((2S,3R)-3-3THI1-5-0KCOMUPPOJIH AU H-2 -1 )METOKCH ) -5 -METOKCH-2-METUATHEHO[ 3,2-b | mupu A H-6-Kap-
6oxcamun (19);
S-umkionpomnokcu-3-(((2S,3R)-3-3Tun-5-0kcomuppouanH-2-1i1 )METOKCH) THeHO[ 3,2 -b | mupuauH-6-Kkap-
6oxcamun (20);
3-(((2S,3S)-4,4-mupTop-3-MeTHII-5-OKCOMUP POTUANH- 2 -HUIT )METOKCH) - 5 -Me TOKCUTHEHO[ 3,2-b [ mupu auH-6-
kapOokcamup (21);
3-(((2S,3S,4S)-3-3Tn-4-hTOp-5-0KCOMUPPOTUAUH-2 -FIT)METOKCH ) -5-METOKCH-2-Me THIATHEHO[ 3,2-b Jnupu-
JI1H-6-kapOokcamup (22);
3-(((2S,3S,4S)-3-3T1n-4-hTOp-5-0KCOMUPP O AUH-2 - HIT)METOKCH ) -5 -H30TIPONOKCUTHEHO[ 3,2 -b | nHpHInH-
6-kapOokcamu (23);
S-uxonponokcu-3-(((2S,3S,4S)-3-3Tin-4-pTop-S5-0KCOMUPPOTH AUH-2 - U1 )METOKCH ) THEHO[ 3,2-b | mupu-
IuH-6-kapOokcaMu (24);
(S)-5-metokcu-2-metuin-3-((5-oxkconuppoauauH-2-1uia)MeTokcH ) TueHo[ 3,2-b Inupunun-6-kapbokcamus (25);
3-(((4R,5S)-5-3TH11-2-0KCOOKCA30IH TUH-4-HIT)METOKCH )-5-MeTOKCUTHEHO| 3,2-b | mupuaunH-6-kapOokcamu (26);
3-(((25,3S,4R)-4-bTop-3-MeTHI-5-0KCOMHUPPOTUANH-2 -1 )METOKCH )-5-METOKCUTHEHO| 3,2-b [ TUpHAUH-6-
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kapboxcamun (27);
3-(((28S,3S,4S)-4-bTop-3-METUIT-5-0KCOMUPPOTUIUH-2 -UIT)METOKCH )-5-METOKCUTUEHO[ 3,2-b|nupuaus-6-
kapOboxcamun (28) u

3-(((2S,3R)-3-3TUA-5-0KCOMUPPOTUTUH-2 -UT)METOKCH )-S-MeTOKCUOEH30[ b | THOheH-6-kapOokcaMun (29).

9. dapmManeBTHYECKAs KOMIIO3UIIUA, COEpKAIIAs OJTHO UJTH HECKOJBKO COCTMHCHUH 110 TIo0oMY U3 . 1-8
U (papManeBTUUECKU PUEMIICMBIH HOCUTENH UITH pa30aBUTEIIb.

10. IlpuMeHeHue coeAMHEHUSA N0 TI0O0MY M3 M. 1 -8 MK ero coiu A7 JIeYeHHUs BOCTIANUTEIpHOro 3aboe-
BaHUS, ayTOUMMYHHOTO 3a00ICBaHUS HITH paKa.

11. ITpumenenue no n.10, npu 3T0M 3a60neBaHUE BEIOpaHO U3 001e3HU KpoHa, I3BEHHOTO KOJUTA, aCTMBI,
0oye3HM "TPAHCIJIAHTAT MPOTUB XO3SHMHA", OTTOPXKEHUS ALIOTPAHCILIAHTATA, XPOHUUECKOH OOCTPYKTHBHOI
Oone3nu nerkux, O6one3Hu I'pefiBca, peBMaTOMAHOTO apTPUTA, CUCTEMHON KpacHOH BOMYAaHKH, BOIUAHOYHOTO
HepuTa, KOXKHOM BONYAHKH, NICOpUA3a, IEPUOTUUECKUX CHUHAPOMOB, aCCOIMUPOBAHHBIX C KPUOTIUPUHOM, TIE-
PUOIMYECKOTO CUHIPOMA, aCCOLMUPOBAHHOTO ¢ penentopoM TNF, ceMeiiHoil cpeTn3eMHOMOPCKOH TUXOpaaKH,
6one3nu CTuiama y B3pOCHBIX, CUCTEMHOIO FOBCHUIHHOTO HAMOMATUUECKOTO apTPUTA, PACCESHHOIO CKIIEPO3a,
HelponaTUYecKoi 60U, MOAArphI U MOJArPUUECKOT0 apTpPHTa.

12. IpuMeHEeHUE KOMIO3UIUMY MO 1.9 IS JeYCHUS BOCHATUTCIHHOTO 3a00JIeBaHUS, ayTOMMMYHHOTO 3a-
0OJIeBaHUA UM PaKa.

13. Ilpumenenue nmo n.12, npu 310M 3a060neBaHUe BEIOpaHO U3 001e3HU KpoHa, I3BEHHOTO KOJUTA, aCTMBI,
0oNe3HM "TPAHCIJIAHTAT MPOTUB XO3SMHA", OTTOPXKEHUS AIOTPAHCILIAHTATa, XPOHUUECKON OOCTPYKTHBHOI
Oone3nu nerkux, O6one3Hu I'pefiBca, peBMaTOMAHOTO apTPUTA, CUCTEMHON KpacHOH BOMYAaHKH, BOIUAHOYHOTO
HepuUTa, KOXKHOM BONYAHKH, NICOpUA3a, IEPUOTUUECKUX CHUHAPOMOB, aCCOIMUPOBAHHBIX C KPUOTIUPUHOM, TIE-
PUOIMUECKOTO CUHIPOMA, aCCOLMUPOBAaHHOTO ¢ penentopoM TNF, ceMmeiinoil cpemu3eMHOMOPCKOM TUXOpaaKH,
6one3nu CTuama y B3pOCHBIX, CUCTEMHOIO IOBCHUIHHOTO HAMOMATUYECKOTO apTPUTA, PACCESHHOIO CKIIEPO3a,
HelponaTHYecKoi 00U, MOAArphI U MOJArPUUECKOT0 apTpHTa.

@ EBpa3uitickas naTeHTHas opraHusaums, EAMNB
Poccus, 109012, Mockea, Manbii Yepkacckuii nep., 2
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