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O0aacTh TEXHHKH, K KOTOPOii 0THOCHTCSI H300peTeHne

HaCTO}IH.lee P[306peTeHP[e OTHOCHTCA K HOBBIM MPUMCHCHHUAM MPOU3BOAHBIX 2,4-TP[330III/LHP[HHP[0H3 B KQuc-

CTBE JIEKAPCTBEHHBIX CPEACTB, B YACTHOCTH, AJI JEUECHHUA PACCTPONCTB LHEHTPAIBHON HEPBHOH CUCTEMBI.
YpoBeHb TeXHUKH

Paccrpoiictea ueHrpampHoit HepBHOH cuctemsl (LIHC) mpeacrapmsator cobol 3a00a¢BaHUsA TOOOTO KOM-
MOHEHTA TOJIOBHOTO MO3ra M cmuHHOTO Mosra. Paccrpoiictea [THC BrIOUAKOT paccTpoMCTBA, MPH KOTOPBIX
HEpBHASI CHCTEMA CTPAJACT B TCYCHHE BCETO MPOTPECCHPOBAHUS 3a00JICBAHHH, TAKUX KaK HEHPOJETeHEPATUB-
HbIe 3a00jeBaHusi, (HampuMep, 0one3Hp Ambureiimepa, xopes ['eHTHHrTOHa, O00MC3Hb [lapkHHCOHA, OOKOBOM
amMuoTpo(uueckuii Cckiepo3 (ALS), aereHepaTHBHBIC AaTAKCHM, TAKUE KAK aTakCcuu Dpumpuxa, pacCesSTHHBIH
CKJIEPO3, MHOXXECTBEHHAsA CHCTEMHAas atpodus u JeHKoauCTpo(duu), nepeOpoBacKyISIpHbIE 3a00/1eBaHusA (HA-
MPUMCED, 06]].[3}1 HJIH JOKAJbHAA HIICMHUA, BHYTPUMO3roBOC KPOBOHU3IUAHHUC, P[HCyIIbT), CyaOpoOru U 3MUJICTICHUA,
BUPYCHbIE 3a00/1€BAHUS (HAPUMEP, MCHUHTHT, JHIE(AIUT), OIyXOIH MO3ra M HeHpOBOCHANUTEIbHBIE 3a00e-
BaHus. Paccrpoiictea LIHC taxoke BKIFOUAKOT pacCTPOMCTBA, MPH KOTOPBIX HEPBHASA CHCTEMA MOABCPracTCs BO3-
JEHCTBHIO TOJIBKO B TECUCHHE MOCIEIHUX CTAAMH Pa3BUTHA 3a00J€BaHMA. DTH HAPYLICHHS BKJIFOYAIOT PEIKHE
Metabonuueckue 3a00JICBAHHUS, TAKHE KAK OPTAaHWYCCKUE ALMICMUHU HIIH HAPY LICHHS XKUPHBIX KHCIIOT U TCHETH-
YECKHE MUTOXOHIPHAIBHBIE HAPY IIEHUS.

HeiiponereHepatuBHble 3a007€BaHUA XapAKTEPH3YIOTCA HPOTPECCHUPYIOLICH TNOTEPEH CTPYKTYPBI HIIH
(yHKLIHH HEHPOHOB, B TOM YHCJE THOENBIO HEHPOHOB. JTH COCTOSHHA MPOTPECCHPYIOT U YacTO MPUBOAAT K
JeTampbHOMY Hcxoay. IIpouecc HepoaereHepayu HE OUEHb XOPOIIO H3YUYCH, U OOJIC3HU, KOTOPBIC BBITCKAKOT H3
€ro HaJaW4us, MOKA CIIEC HE H3JICYMBAIOTCS, HECMOTPS HA NMOCTOSHHBIH MOUCK CIOCOOOB neueHus. Hekotopsie
HEHpOJCTCHEPATHBHBIC 3a00JCBAHMA BKTIOYAOT TAKKE BOCMATUTCIBHBIH KOMIOHCHT, TAKOH KaK PAcCESHHBIH
CKJIEPO3, KOTOPBIH TPATULMOHHO CUMTAJICS BOCIAIMTEIbHBIM ONOCPEIOBAHHBIM JEMHEIHHH3UPYOIUM 3a0071e-
BAHHEM, HO, IO CYTH, NPEACTABJIET COOOH HeHpoacreHepaTHBHOE 3a00JICBAHME, MPH KOTOPOM HOBPEXKICHHUE
aKCOHOB, rudenp HeHpoHOB U atpodus LIHC sBasrOTCS OCHOBHBIMM NMPUYHHAMH HEOOPATHMOH HEBPOJIOTHYE-
CKOM WHBATUIHOCTH y MAUUCHTOB. TakuM 00pa3oM, paCCESHHBIN CKICPO3 MOXKHO PACCMATPUBATh KAK HEHpoae-
TCHEpaTUBHOE 3a00JIEBAaHKE, HO TAKKE H KaK HEHPOBOCHMANUTEIRHOE 3a00J1€BAaHHE MM Ay TOHMMYHHOE 3a00ie-
BaHME.

JleiixoaucTpouu mpeaAcTaBIIOT 000 rpymmy o0mux pacctpoiicts LIHC, 0CHOBHO 0COOCHHOCTBIO KO-
TOPBIX ABJCTCA JCTeHEpalMs OEI0r0 BELECTBA B FOJTOBHOM Mo3re. OZHUM pacCTPOHCTBOM 3TOH IPYIIIBI ABJA-
€TCa aapeHoJeHKoAUCTPOopus (X-XpoMocoMHas aapeHoneiikoquctpodusa umu X-ALD). D10 peakoe HaCIeacT-
BCHHOC 3a00JIEBAHHE, KOTOPOE NMPHBOIUT K NMPOTPECCHPYIOIEMY IOBPEKACHHIO T'OJOBHOTO MO3ra M APYTHX
TKAQHEH H B KOHEYUHOM HMTOTIE K CMEPTH. JTO 3a00J1€BaHHE MOKHO pACCMATPHBATh U KaK HEHPOACICHEPATUBHOE, U
KaK HEHPOBOCHATHTENBHOE.

X-ALD npenacraBiseT Tpu ocHOBHBIX (penotuna: (I) axpeHomuenoneBponatus B3pocusix (AMN) ¢ akco-
HomaTHeH B ciuHHOM Mo3re, (II) nepebpanbHas aapeHOMHETIOHEBPONATHA C ACMHEIMHU3auUei Mo3ra (CAMN)
u (II) merckuit BapuaHT (CALD), XapakTepH3YIOLIMIACSA BBIPAYKCHHOU LEpEOpaTbHOM JEMHCIMHH3ALUCH. X-
ALD sBnsercs HamOOIee 4YacTO HACIETYEMOH JIeHKOTUCTpPO(HEH, ¢ MHHMMANbHBIM 4acToTod 1 Ha 17000,
BKJIFOYAast TCMHU3UTOTHBIX MY>KYHH H )KGHH.[P[H-HOCP[TGIIGI\:[.

LepeObpoBacky asapHbIe 3a00JICBAHHUS SBISOTCS TPYNMO MO3TOBBIX AHC(YHKIMH, CBI3AHHBIX C 00JIC3HBIO
KPOBEHOCHBIX COCYJ0B, CHAOKArOIUX MO3T. MIX CyIIEeCTBYET YeThIpE TUNA: HHCYJbT, TPAH3UTOPHAS HINEMHUYE-
ckas araka (TUA), cybapaxHougansHOE KPOBOM3IHAHUE U COCY THCTAS ACMECHIIUA.

ONUICNCHI SBISCTCA HEMPEACKA3YEMBIM, CEPBEC3HBIM H MNMOTCHUHAJIBHO CMEPTCIBHBIM 320071 BAHUEM
HepBHOM cucTeMbl. Ok0110 50 MITH YCJIOBEK BO BCEM MHUPE CTPANAOT SMUJICTICHCH.

Omy X011 rOJOBHOTO MO3ra 00pa3yrOTCsl QHOMANBHBIM M HEKOHTPOJIUPYEMBIM JICJICHHEM KJIETOK HE TOJIBKO
B TOJIOBHOM MO3T¢€ (HeﬁpOHOB HJIH TTTHAJTBHBIX K.]'IGTOK), HO U B KPOBECHOCHBIX COCYAax, YEPEMHO-MO3TOBBIX HEP-
BAaX, MO3TOBBIX 000JIOYKAX, YEPEna H THMo(U3a UM IIHIIKOBUIHOHN »ene3bl. OMyX0IH rOJOBHOTO MO3ra TaKkkKe
BKJIFOYAKOT TAKHE, KOTOPBIE PACTIPOCTPAHHUIMCE U3 NCPBUYHBIX 3JIOKAYCCTBCHHBIX KJICTOK, PACTOJOXCHHBIX B
JPYruX Oprasax (MeTacTa3upOBAHHE).

BupycHsie 3a001€BaHNA HEPBHON CHCTEMBI BBI3BIBAIOTCA BUPYCHbIMH HH(pekumsamu B [THC. 3tu undek-
IMU MOTYT BBI3bIBATH HEBPOJOTHUECKUE AUCHYHKIHH H MOTCHIHAJILHO CEPbE3HBIC BOCTIATUTEIBbHBIE 3200EBa-
HHA, TAKHEC KAK 3HI.[6(1)3IIP[T, BOCIMAJICHHE COOCTBEHHO MO3ra, MCHUHIHMT, KOTOPBIE MPUBOAAT K BOCIIAJICHHUIO MO3-
rOBBIX 000JIOUCK HIIH MHCJIUTY, YTO O3HAYACT BOCHMAJICHUC CITHHHOIO MO3ra. BeLL[eHCTBO, KOPB, 3HP[H6MI/['~{6CKP[I\:[
MApPOTHT, MOJHOMHEIIMUT, BUPYC IMPOCTOTO I'EPIECca M BETPSHKA SBJIIFOTCSA THIIAMH BUPYCHBIX HH(EKIUH HEPB-
HOU CHCTEMBL.

Penxue 60ne3HH OOMEHA BEILECTB (TAKXKE M3BECTHBIC KAK BPOXICHHBIC HAPYLICHUA META00IM3MA), KAaK
NPABUJIO, MPEACTABIAIOT COO0H MOHOTCHHBIC 3a00JICBAHUS, MPU KOTOPHIX HAPYIIAKOTCS OMPEACICHHBIC META00-
JMYECKHE IyTH, MOPOXKIAs TEM CAMbIM BO MHOTHX Cy4asx aucyHkuuu B neHrpambHoid HC. OHu aBmoTCS
XPOHHYCCKH U3HYPDUTCIIBHBIMHA H ONMTACHBIMHU JIA XKU3HHU COCTOAHUAMM.

['eHeTHUECKHE MUTOXOHAPHAIBHBIC 3200JICBAHUSA MOTYT OBITh BbI3BAHbI MyTalAMHU 00 B MT/IHK, 1160
B H/IHK, xoTopple HapyIIAalOT MHTOXOHIPHAIbHYIO (DYHKUHMIO M, KaK IPABHJIO, MPUBOJAT K OYCHb TSDKEIOH
MY JIbTHCHUCTEMHOH OOJIE3HH OT POXKACHMSA, B TOM yHCie TsokeasM npossieHwsiM B [IHC. CymectByer ocTpas
NOTPEOHOCTH B HOBBIX CHOCO0AX JICUCHHA PACcCTPOCTB ueHTpambpHoi [THC.
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Iupokoe pazHooOpazue oOOramieHHbIX neiTepueM 2,4-THA30JMMAMHAMOHOB OBIJIO OMKMCAHO B TATEHTE
CLLA 2014/0275180. DTOT JOKYMEHT TakX€ pacKpbIBaeT UX MPOPOYECKOE MPUMEHEHHUE MPH JICUEHNH MHOXKECT-
Ba Pa3IMYHbIX 3a00seBaHuil. TeM He MeHee, 3TOT JOKYMEHT He MPEeAOCTaBIAET HUKAKUX NOKa3aTeJIbCTB B 3TOM
OTHOLIEHUH WM B OTHOIIEHUM CIMOCOOHOCTH 3THX COEOUHEHMI NMPOHMKATh depe3 reMaTos’HuUedanuueckuii
6aprep (I'Db).

[TnornurasoH siBIsETCA MpenapaToM, NpoJaBaeMoM Ul MPUMEHEHHs MPU JIEYEHUH caXxapHoro auabdera 2-
ro tuna. IluornurasoH sABASETCS CUJIBHOAEHCTBYIOLIMM aroHUCTOM MMEPOKCMCOMHOro mponudepaTop-
aKTUBUPOBaHHOTO perienropa-ramma (PPARY), 1 oH ObLT peasioxkeH A JISYCHNUST HEKOTOPBIX HelpoaereHepa-
TUBHBIX 3a00JIeBaHMii, BKIItoUas 6oje3Hb Anbureiimepa, 0one3Hs [lapkuHcona, ALS u arakcuun @puapeiixa. US
2013/0274295 packpbiBaeT MOJE3HOCTh NUOTIUTa30Ha Npu jedeHun X-ALD Ha ocHOBe JOKIMHWUYECKUX JaH-
HBIX. XOTS NOKIMHUYECKHE MOJENHN MOKa3ald MHOT000CIAloIIne pe3ybTaThl, B KIMHMYECKUX MCTIBITAHUSX Ha
CEerOJHAIIHUI IeHb HE Yal0Ch MM0Ka3aTh KIMHUYECKHE MPEeNMYILECTBa B JIOOOM U3 3THX Ype3BbIUaifHO cepbes-
HBIX COCTOSTHUA.

Kpome Toro, nuornnTa3oH ObUT CBA3aH C HEXKeJaTeJbHBIMU MOOOUHBIMU d(deKkTamMmu, BKIOYas aeiicTBre
Ha CepIeYHO-COCYIUCTYIO CUCTEMY, 3aAEPXKKY >KHIKOCTH, YBEJIMUEHNE MACCHl U Pak MOoueBoro my3sips. [1oato-
MY BbICOKME J03bl MUOITIUTA30HA HEXeJaTesbHbl, TAK KaK WHTEHCUBHOE CUCTEMHOE BO3JEHCTBHE, MO-
BUANMOMY, MPUBOIMUIIO ObI K CEPhE3HbIM MOOOUHBIM P eKTaMm.

ITuornurasoH sABisieTcst "rpA3HBIM" JIEKAPCTBEHHBIM CPEACTBOM, KOTOPOE NMPeoOpa3oBbIBAETCSI BO MHOTHE
MeTaboNuTh in vivo. MeTaboauyeckuii MyTh MUOMIMTA30HA MOCIIE NEPOPATbHOTO BBEASHUS M3yyall y HEKOTO-
PbIX BHIOB HMBOTHBIX M Y Y€JIOBEKAa, U €ro MeTaboJIUThl ObLIM OMHUCAHbI B JUTEpaType (CMOTPH, Hampumep,
Sohda et al, Chem. Pharm. Bull., 1995, 43(12), 2168-2172) u Maeshiba et al., Arzneim.-Forsch/Drug Res, 1997,
47 (1), 29-35). 1o MeHbIIelt Mepe MIeCTh META0OIUTOB OBIITH OTIpeaeSieHbI, M OHU MOTYYHIN Ha3BaHue ¢ M-I mo
M-VI. Cpeau stux merabonutoB M-II, M-III u M-IV noka3biBaloT HEKOTOpPYIO (papMakoJOrH4ecKyl0 aKTHB-
HOCTb, HO MEHee aKTHUBHBI, YeM MMHUOTJIUTA30H B TNA0ETUUECKUX TOKIMHUUECKUX MOJIEIsX.

PacnipeneneHyie NUOrInTa3oHa W ero MeTaboJUTOB B Pa3IMUHBIX TKaHAX IMOCJE MEPOpaJIbHOrO BBEICHMS
['*C]-nuornuTasona kpeicam Takke u3yuann (Maeshiba et al, Arzneim.-Forsch/Drug Res, 1997, 47 (I), 29-35). B
OOJBIIMHCTBE TKAHEH KOHLEHTpALUMU MUOruTa3oHa U MetadoautoB M-I u M-VI Obuin HUXKe, YEM B II1a3Me, U
OJlHa U3 CaMbIX HU3KUX KOHLEHTpaLMii pai0aKTUBHOCTH Oblja 0OHapy>keHa B MO3re, I'7le B OCHOBHOM J€TEKTHU-
pOBaJICS TOJIBKO MUOTJIUTA30H.

CyIIHOCTb H300peTeH s

HeoxunanHo Oblio oOHapykeHo, yTo pacctpoiictBa LIHC MoxHO je4uTh ¢ momolupio 5-[4-[2-(5-(1-
TUAPOKCUITII)-2-ITUPUIMHII)3TOKCH |0eH3 U ]-2,4-THa3onuauHauoHa ¢ ¢opmysnoit (1), metabonura M-IV nu-
OMINTa30Ha,

WU €ro COJIU.

PaccrpoiictBa [IHC BkitovatoT B ceds, B KauecTBe HEOrPaHUUMBAIOLIUX MPUMEPOB, PaCCTPONCTBA, B KO-
TOpbIX HEPBHAs CUCTEMa MOJABEPraeTcs BO3AEHCTBUIO B TEUEHHE BCErO MPOrpeccupoBaHus 3a001eBaHUM, TaKUX
KaKk HelipoaereHepaTuBHble 3a0osieBaHus (HampuMep, Oone3Hb Aubureiimepa, xopes I'eHTHHrTOHa, 00JE€3Hb
[TapkuHcoHa, 60KOBOI amMmuoTpoduueckuit ckiepos (ALS), nereHepaTuBHbIE aTaKCHU, MHOXKECTBEHHAs CUCTEM-
Has atpodus u neiikoauctpodun), uepedpoBackyIsipHbie 3a001eBaHA (Harnpumep, riodanbHas WiIK JOKaJlbHas
ULIEMUs], BHyTPUMO3rOBO€ KPOBOM3IHUAHUE, HHCYJIbT), CYIOPOTH U MUIIETICHS, BUPYCHbIE 3a00seBaHus (Hampu-
Mep, MEHUHTUT, SHLE(ATUT), pacCestHHbIN CKJIEpO3, OMYXOJIH T'OJIOBHOTO MO3ra, a Takke TpaBMbl. PaccTpoiicTBa
LIHC Taxxe BKJIIOHYAIOT paccCTpONCTBa, MPU KOTOPBIX HAa HEPBHYIO CUCTEMY OKa3blBaTCs BIMSAHUE TOJbKO Ha T0-
CJIEIHUX CTAAMAX PA3BUTHSI COCTOSHMSA, U BKJIIOUAIOT peikue MeTaboaudyeckue 3a001eBaHus, TaKue Kak OpraHu-
YeCKUe aluAeMUH WK HapyLIeHUs! *KUPHBIX KUCJIOT U TeHeTUYECKHE MUTOXOHAPHAlbHbIE HAPYLIECHUSI.

N300peTeHre OCHOBAaHO, MO MEHbIIEH Mepe, YaCTUYHO HAa OCHOBE JAHHBIX, CBHIETENLCTBYIOIIUX O He-
OKUJIaHHOW crocoOHOCTU coennHeHus ¢ ¢popmyoit (1) npeononeBats remarosHuedanuueckuit 6aprep. Kpome
TOTO, COEJMHEHNE N0 HACTOAILEMY U300pETeHUI0 UMEET OJHO MK OoJiee kKeaTesbHbIX CBONHCTB JIEKaPCTBEHHO-
ro npemnapara, TakMX Kak BbICOKas OMOJOCTYNMHOCTb MPU NMEPOpPaIbHOM BBEAEHUM, HU3KOE CUCTEMHOE BbIBEJIE-
HHME W3 TUIa3Mbl U Xopounii o0beM pacrpeneneHus. Kpome Toro, coeavHeHHe MO HACTOALIEMY W300pETEHHIO
SBJISIETCS NOCTAaTOYHO "YMCTBIM" JIEKAPCTBEHHBIM MpenapaToM, MOCKOJIbKY in Vivo OH npeodpasyeTcsi TOJbKO B
5-(4-(2-(5-aueTun-2-nupuani )3 ToKcH)0eH3m)-2,4-Tha3onuaMHaAuoH (Metadonut M-III muornuTasona), U oba
dKCKpeTupyroTes. CrenoBareibHO, MoOOUHBIE 3PQPEKThI, 0O0YCIOBIECHHbIE HEXeJaTeIbHBIMH METabOoJUTaMHu,
CBOJSATCS K MUHUMYMY.

TakuM 00pa3oM, B COOTBETCTBUH C OJTHUM acleKTOM HAcTOSLIEro U300peTeHHs NpejiaraeTcs CoeiMHeHue
¢ ¢opmyoit (1) unu ero papmaneBTHUECKH MpUEMJIEMbIE COJM UM CMeCH coeuHeHHi ¢ dopmynoit (1) amns
MICTIOJIb30BaHUs B KayecTBE JIEKAPCTBEHHOTO CPENCTBA, B YACTHOCTH, IJIS JIEYEHHs WM NPOQUIAKTUKU pac-
cTpolicTB HeHTpanbHOI HC. B coOTBETCTBUM C ApYrUM acreKkTOM HacTosIlee H300peTeHne OTHOCUTCS K TpUMe-
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HEHMIO CoeIMHEeHUs ¢ (popmyoit (1) win ero GapManeBTHUECKH MPUEMIIEMBIX COJIEH WM CMECU COeTUHEHU ¢
topmynoii (1) ms mosyvyeHus JeKapCTBEHHOTO CPeNCTBa, B YACTHOCTH, IJISl JIEYEHUS WK MPOQUIAKTHKH pac-
cTpoiicTB ueHTpanbHoii HC. B cOOTBETCTBUM C IpyrUM acleKTOM HacTosllee U300peTeHre OTHOCUTCS K CIOCO-
Oy neyeHus: win npodunaktiku 3adoneBanus LeHTpaibHoii HC, BKiItovatouuii BBeneHHEe CyObeKTy, HyKAal-
ieMycs B 3TOM, 3¢ (eKTUBHOTO KOJIMUECTBa coeiuHeHus ¢ popmynoii (1) unum ero ¢papmaleBTUUECKH MpUeMIIe-
MBIX COJIel UM cMecH coeiHeHuit ¢ popmynoii (1). B cooTBeTCTBUM € APYTHM acreKTOM HACTOSILIEro n3oope-
TEHHs NPeAJIOKEHbI (hapMalleBTUYECKUE KOMIO3UIIMK, colepxkaliue coennHenue ¢ Gopmynoii (1) unu ero dap-
MaleBTHYECKU TPUEMIIEMbIE COJIM MJTH CMECH CoeMHeHUH ¢ popmyoii (1).

B cOOTBETCTBHY C IPYrWM aclieKTOM HACTOSIIEe H300pETeHNE OTHOCUTCS K HOBBIM coeTUHEHUsM (2)-(5):

(2) (R)-5-(4-(2-(5-((R)-1-ruAp OKCHATHIT ) MTUPU TN H-2- T )3TOKCH )OS H3WIT ) THA3OJIU TN H-2 ,4- THOH

(3) (R)-5-(4-(2-(5-((S)-1-ruapOKCHUI THIT ) TUPU IWH-2 - UJT)3TOKCH ) O H3 VT ) THA3OJTUAUH-2 4 - THOH

(4) (S)-5-(4-(2-(5-((R)-1-ruApOKCHUI THIT ) TUPU IFH-2 - UJT)3TOKCH ) O H3 VT ) THA3OJTUAUH-2 4 - THOH

(5) (S)-5-(4-(2-(5-((S)- 1 -ru P OKCUITII ) TUPUAUH-2-JT)3TOKCH) €H3WJI)TUA30JUANH-2,4-THOH

i hapMaleBTHYECKH PUEMIIEMO COJTH 3TOTO.

B cooTBeTCTBUM C ellle OHUM acrleKTOM HacTosllee U300peTeHue OTHOCUTCS K CMECH OJIHOTO Wi Ooliee
U3 coeMHeHUl oT (2) a0 (5) unu papmaleBTUUECKU MPUEMJIEMbIX COJIEit ATOro Uil MPUMEHEHHS NpH JeYeHUU
wim npodunakTuke 3adojieBaHuil LIEHTPaIbHOM HEpPBHOW cucTeMbl. B COOTBETCTBMM € OPYrvMM acneKkTOM Ha-
cTosilee M300peTeHHe OTHOCUTCSA K MCIOJb30BAHUIO OJHOTO WJIM HECKOJbKMX coelnHeHui ¢ (2) mo (5) unu
(hapmaleBTHYECKH NIPUEMIIEMBIX COJIeH ATOTO ISl OJIyYEeHHUs JIEKAPCTBEHHOTO CPEeICTBA AJIsl JIEUSHHS UITH TPO-
¢unakTuku pacctpoiicTB ueHTpanbHOH HC. B cOOTBETCTBUM C IpYrvM acneKTOM HacTosiliee W300peTeHue OT-
HOCHTCS K Croco0y JieyeHns1 Wi pouiakTUKy 3aboneBanus HeHTpanbHoit HC, BKitovatoieMy BBeJeHHE WH-
JIVBHAYYMY, Hy>KAAIOLIEMYCs B 3TOM, 3 (PEKTUBHOTO KOJNYECTBA OJHOTO MM HECKOJIBKUX COeANHEHuit ¢ (2) no
(5) wmun hapmareBTHUECKH TPUEMIIEMBIX COJICH 3TOTO.

B eme oqHOM acriekTe HacTosIIee M300peTeHHe OTHOCUTCS K (DapMaleBTHUECKUM KOMITO3HIIUAM, COMEP-
KalM OJHO WU OoJiee coernHeHM ¢ hopmynoii ot (2) mo (5) win papmalieBTHIECKH MPUEMIIEMbIE COTH 3TO-
ro, B TOM YHCJIe CMECH COelMHEeHUH ¢ popmyoit oT (2) no (5), 11 NpUMEHEHUs B JIeYEHUU WU MPO(pUIaKTUKE

paccTtpoiicTB ueHTpansHoit HC.
OH o

m

B npyrom cBoem acrnekTe HacTosliee N300peTeHHe OTHOCUTCS K Croco0y JIeUeHUs WM MPOPUIAKTUKH 3a-
GosieBaHMI LEHTPaAJIbLHON HEPBHOM CHCTEMBI, B TOM 4HClIe HeifpoJereHepaTUBHbIX 3a00JeBaHuil (TakuxX Kak 60-
ne3Hb Anblreiimepa, xopes XaHTUHITOHa, 6ose3Hb [lapkuHcoHa, 60KOBOI amHoTpoduueckuii ckiepos (ALS),
JlereHepaTHBHbIE aTaKCHU, MHOKECTBEHHAs! CUCTEMHast aTpo(usl, pacCesiHHbIN CKIepo3 U JelkoaucTpoduu, Ta-
kue kak ALD), 3a6oneBaHus cOCy0B I'OJIOBHOTO MO3Ia, CyIOPOTH, 3MUJIETICHUs], BUPYCHBbIE 3a00J1€BaHusl, OMyXO0-
JI TOJIOBHOTO MO3ra, HelipoBocnanuTebHble 3a00seBaHus, pacctpoiictBa HC, koTopble 0OKka3bIBalOT BIUSHUE Ha
HEPBHYIO CHCTEMY Ha IMOCJIEIHUX CTalusIX Pa3BUTHS COCTOSHUS, B TOM YHCJe pellkue Metaboanyeckue 3adoue-
BaHMs, TAKHUE KaK OpraHM4yecKue aluIeMUd WM HapyLIeHHs )UPHBIX KUCIOT M FeHeTHYeCKHe MUTOXOHIpUallb-
Hble HapyLIEeHus, MMyTeM BBelIeHUs coeAnHeHus ¢ Gpopmysoii (1) unu ero apManeBTHUECKH MPUEMIIEMOIT COJTH,
WK OJHOTO WJIM HECKOJIbKMX COeluHEeHUl ¢ popmyoit ot (2) mo (5) wiu ¢gapmaneBTUIeCKd MPUEMIIEMBIX CO-
Jieit aToro.

Onucanne gpuryp

@ur. | npeacTaBiseT KOHLEHTPALMIO coeAHeHUs ¢ ¢popmyoit (1) B mnasme kpoBu Mblieit C57BL/6 no-
CJie OZIHOKPATHOTO BHYTPUBEHHOTO BBEIEHUS | MI/KT yKa3aHHOTO COE€AMHEHHSI.

@ur. 2 npeacTaBiseT KOHLEHTPALUMIO coeAuHeHus ¢ ¢popmyoit (1) B muasme kposu Mbleit C57BL/6 no-
CJle OIHOKPATHOTO NMepOpaIbHOro BBeAeHU 4,5 MI/KI yKa3aHHOTO COeANHEHUS.

@ur. 3 npeacraBigeT KOHLEHTPALMIO coeluHeHUs ¢ ¢opmyoit (1) B Mmo3roBoit TkaHu Mmbiueit C57BL/6
nocjie 0JHOKPAaTHOTO MepopaabHOro BBEAEHUS 4,5 MI/KI yKa3aHHOTO COEAMHEHUs (JIMHUA C KPYIJIbIMH Mapke-
paMu) M mocijie OAHOKPaTHOrO BHYTPUBEHHOTO BBeNEHMSI | MI/KI YKa3aHHOTO COEAMHEHHUS (JIMHUS ¢ KBaapar-
HBIMU MapKepamu).

®ur. 4 npeacTaBiseT COOTHOLIEHHE IIa3Ma-MO3l, pacCYMTAaHHOE Ha OCHOBAaHWHU YPOBHEW MHUOTJIMTA30H,
MIV, MIII u MII B nna3mMe u Mo3re, BhIpakeHHBIX KOMMYecTBeHHO B Cmax (MakCUMalibHasi KOHUEHTpaLus) mo-
clie MepopajbHOrO IO3MPOBAHMS OJHOKPATHOTO BBEAEHHS IMHOMIIMTAa30HA MpU 4,5 MI/Kr camuam Mbleit
C57BL/6.

dur. 5 npencTaBiseT COOTHOIICHHE MIa3Ma-MO3T, PACCUNTAHHOE HA OCHOBAaHMM (PapMaKOKHHETHYECKHX
KPUBBIX Npoduieil KOHUEHTpaLUa-BpeMsl MIa3Mbl U MO3ra, PACCYMTAHHBIX KaK IUIOLIAAb MO KPUBBIMU MUOTIIH-
Ta30Ha U MOCJie NMepopaJbHOro A03MPOBAHUSA OJHOKPATHOTrO BBeAEHUA MO0 MuorinuTasoHa, au6o MIV npu 4,5
MI/KT 17151 0boux camuam mbitieit C57BL/6.

®ur. 6 npeacTaBaseT KOHLEHTpaUUK cMecH (c), coaepxkauieit coenunenus (2) u (4), u cmecu (d), conep-
kateit coequnenus (3) u (5), B mna3me Mbiweid C57BL/6 nocne 0JHOKpAaTHOrO MepopajibHOrO BBEAEHHS MPH
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4,5 MI/KT YKa3aHHbIX CMeCeH.

®ur. 7 npencrapuser 3QQekT coequHeHUs ¢ Gopmyioit (1) B MOBPEKICHHBIX TIyTaMaTOM TEPBHYHBIX
KOPTHKAJIbHBIX HEHPOHAX KpBbIC.

®ur. 8 npencrasiseT 3GdekT coeAMHEeHUs ¢ GopmyJioii (1) B MepBUYHON KyJIbType UyBCTBUTENIbHBIX HEl-
POHOB, MOBPEXKAEHHBIX MAKIUTAKCEIOM (TAKCOJIOM).

®@ur. 9 npeacrasnset dddekt coenuHeHus ¢ Gpopmyoii (1) Ha olLIeHKY HeCITOCOOHOCTH MPH UCCAeI0BaHUN
3(h(HEeKTUBHOCTH in Vivo B MHOXKECTBEHHOI MBILIMHON MOJEIH 3KCIIEPUMEHTAIBHOIO ayTOMMMYHHOIO 3HLEeda-
nomuenuta (EAE).

@ur. 10 npencrapaseT 3GdekT coeauHeHus ¢ Gopmyoii (1) Ha nepBUYHbIE ABUraTe/bHbIE HEHPOHBI, MO-
BPEXKIEHHbBIE ITyTaMaTOM.

Onucanne NpeANOYTHTEJIbHBIX BAPHAHTOB OCYIIeCTBJIEHHUSI

B HacTosieM H300peTeHun TepMUHbI "coeuHeHue ¢ popmyioii (1)", "M-IV", "MIV" u "M4" Heotnuuu-
TeJIbHO OTHOCATCA K 5-[4-[2-(5-(1-ruapoKCcUaTHI)-2-MUPUIMHUIT)ITOKCU |OeH3U]-2,4-THa30JMAUHMOHY, KOTO-
pBIit UIMEeT CTPYKTYPY, H300paskeHHYIO BBILIE.

B oaHOM u3 acnekToB BBeleHHE coenuHeHus ¢ hopmynoii (1) uin dapMaleBTUUECKH PUEMIIEMOM COJTH
SBJISICTCS TIOJIE3HBIM TS JISUEHHUS WM NMPOGHIAKTHKH paccTpoiicTB LeHTpansHol HC, Takux Kak HeiiponereHe-
patuBHBIe 3a00sieBaHus (HanpuMep, 6oe3Hb Anblretimepa, xopes ['eHTHHITOHA, Oone3Hb [lapkuHCcOHa, OOKO-
BOW amuoTpoduueckuii ckiepo3 (ALS), nereHepaTHBHbIe aTaKCHM, MHOXKECTBEHHAs CHCTeMHasi aTpodus, pac-
CestHHBIH ckiiepo3 (MS) u nefikonuctpoduu, Takue Kak aapeHoneiikoguctpodus (ALD unu X-ALD), 3abosepa-
HUS COCYZIOB OJIOBHOTO MO3ra (HarmpuMep, riiodaibHasi UK JIOKaJIbHas MIIEMHs, BHYTPUMO3IOBOE KPOBOU3IIHS-
HHUE, UHCYJIBT), SMUICNITUYECKHe PUTIAKA U STTHIISTICHS, BUPYCHBIE 3a00yieBaHus (HalpuMep, MEHHHTUT, YHIIe-
(hanut), OMyX0JIM MO3Ta U HelipoBocHanuTenbHbIie 3a0oneBanus. Paccrpotictea HC Takoke BKITIOYAIOT paccTpoii-
CTBa, B KOTOPbIX HEpBHAsi CUCTEMA MOJBEPracTcsl BO3ACHCTBUIO TOJIbKO Ha MOCIEAHUX CTaAMsIX Pa3BUTHS pac-
CTpoicTBa. DTH pacCTpOWCTBa BKIIIOHAIOT peikMe MeTabosinueckhe 3a00J1eBaHMs, Takhe KaK OpraHu4ecKue
auUIeMHUH WK HapyLUEHHs )KUPHBIX KUCJIOT U T€HETHYECKHEe MUTOXOH IpUAIbHbIE HApyLLIEHHUS.

TepmuH "neueHue" win "NednTh" B KOHTEKCTE HACTOSLIETO OMUCAHUSI OTHOCHUTCS K OCJIabJIeHMIO UJTH YCT-
paHeHuto 3a00fieBaHUsS WJIM OOHOrO WM OoJiee CUMITOMOB, aCCOLIMHPOBAHHBIX C YKa3aHHBIM 3a00JIeBaHUEM.
"JledyeHue" Tak)Ke OXBAThIBaeT OOJErUeHUe WK YCTpaHeHHe (PU3HONOrHYeCKUX NOCeACTBUN O0JIE3HH.

TepmuH "obsieryeHue" B KOHTEKCTE HACTOSLIEr0 U300peTeHUs caeAyeT MOHUMAaTh Kak Jr00oe yiydlleHue
B CUTYalLlMH MaLUEeHTa, MPOXOASLIEro jJeyeHue.

TepmuH "npeaynpexxaeHue" uan "nmpeaynpexaaTh” OTHOCUTCS K YMEHBIICHHUIO pUcKa MPUOOPETEHUs U1
pa3BUTHS JAHHOTO 3a00JeBaHMs WM pacCcTPOICTBA, WK CHIDKEHHE WIM HHTHOMPOBaHUE peLluInBa uin 3abosne-

BaHUs WIH paCCTpOﬁCTBa.
OH 0
X
NH
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M
CoeauHenne ¢ ¢opmysnoii (1) ™Moxer ObiTb Ha3zBaHO  5-(4-(2-(5-(1-ruapOKCUITHI)TUPUIUH-2-
WJT1)3TOKCH )OCH3WT) THA30IMIMH-2,4-THOHOM, U OHO MMEET JABa XHUpalbHbIX LeHTpa. ONHUM W3 HHX SBJSETCS
aTOM yIJIepoja B MOJIOXKEHUH 5 TUA30JIMAUH-IHOHA, & APYrOi aCUMMETPUYHbIN aTOM HaXOAUTCS B MOJIOKEHUH 1

Fl/l[],pOKCl/laTl/lﬂbHOf/'l rpynrbl, KaK rnokasaHO CTpEJIKaMu:
OH o)
~ |
N
| NH

7 s\<
N
Hcnonb3yemblii B JaHHOM OMUCAaHWU TEPMUH "coenuHeHue ¢ dhopmyJioii (1)" ucnonbzyercs AJia 0603Have-
HUS BCEX BO3MOXKHBIX CTEPEOM30MEPOB, BKJIIOUASi SHAHTUOMEPBI M AMACTEPEOMEPBI U UX CMECH, BKJIIOYas paLe-
MHUYECKHE CMECH.
B npyrom cBoem acriekte HacToslilee U300peTeHUe OTHOCUTCS K HOBBIM cOeIUMHEHUIM OT (2) 1o (5):
(2) (R)-5-(4-(2-(5-((R)-1-ruapoKCHITUI)TUPU AN H-2- W1 )3TOKCH ) OEH3 UIT) THA30JIUANH-2,4- TUOH
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AN i,
| NH
7 \<
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(3) (R)-5-(4-(2-(5-((S)-1-ruapOKCUITUIT)TUPUIUH-2 - UJT)3TOKCH )OH3 U ) TUA30NUIUH-2,4 TUOH
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4) (S)-5-(4-(2-(5-((R)-1-ruapOKCHATH ) TUPUIUH-2- WU )3TOKCH ) OEH3 U ) THA30JTMIMH-2,4- THOH
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(5) (S)-5-(4-(2-(5-((S)- 1 -ru IPOKCUITHIT ) TUPUAUH-2 - FJT)STOKCH ) OEH3UIT) THA30JTU IUH-2,4- THOH
OH

o
=
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Wid dapMareBTUYECKH MPUEMIIEMBIE COJIA 3TOTO.

Hecmotps Ha T0, uTo coenunHenus ¢ (2) no (5) OblTH MOMyYeHbI U BbIAETEHHI, NX abcomoTtHas (R/S) koH-
¢urypanus 1o cux nop He Oblia onpezesieHa, a ObUIO ONpeAesIeHO TOJIBKO X ONTHYECKOe BpalleHHe.

IMpennoururenpHO ccbuika Ha coenuHeHus ¢ (1) mo (5) B HacTosueM W300peTEHWH NpeaHa3HayeHa AJis
o00o03HaueHus coenuHeHui ¢ (1) mo (5), UIMELMX aTOMBI BOOOPOJA, KOTOPBIE MPHUCYTCTBYIOT MPEHMYILECTBEH-
HO B dhopme ero msorona 'H, To ectb He Gosee 1% OT OGIIEro YMCIa AaTOMOB BOJIOPOAA HA MOJb COEIMHEHHS
npHUCYTCTBYeT B Bie u3oTomna ~H (neiitepnit), emme Gosee npeanoutntensHo He Gosee yem 0,015% (uto sBsieT-
Csl IPUPOJHBIM COAepkaHUeM AeHTepust) OT o0LIero KoJaM4ecTsa aTOMOB BOAOPOAA HAa MOJIb COEJUHEHUs B BUIE
usorona “H (meitrepus).

B KOHKpETHOM BapHUaHTE OCYLIECTBJIEHHUS CJIEAYIOLIHE cMecH coelrHeHus (2)-(5) ABasOTCS MpeanoyTH-
TEJbHBIMHU:

(a) cmecH, comeprkaiye coenvHeHus (2) u (3), mpeanouTUTeNIbHO coearHeHus (2) u (3), ABAAIOTCSA €IUH-
CTBEHHBIMU COEIMHEHUSAMU C opMmyJioii (1), MPUCYTCTBYIOIIMMH B CMECH;

(b) cmecu, Brmoyvaromue (4) u (5), npeanoyTuTeNisHO coequHeHus (4) u (5), ABNSAIOTCS €IUHCTBEHHBIMH
COeIMHEHUSIMU ¢ popmyJoii (1), MPUCYTCTBYIOUIUMH B CMECH;

(c) cmecH, Brirouaroue (2) u (4), NpeAnovTUTeNbHO coeauHeHus (2) U (4), ABNSIOTCS €OUHCTBEHHBIMH
COoeIMHEHUsIMU ¢ GopmyJioi (1), MPUCYTCTBYIOIIUMH B CMECH; U

(d) cmecu, Brmovaromue (3) u (5), nmpennoututesibHO coequHeHus (3) u (5), ABAAOTCA €TUHCTBEHHBIMH
coeiMHeHUsIMU ¢ (opmyJioi (1), MPUCYTCTBYIOLIMMH B CMECH.

Oco0eHHO MPennoYTHTENIbHBIMU SBJIAIOTCS cMecH (¢) u (d).

B cmecsx (a)-(d), ymoMsiHyThIX Bbillie, OCOOCHHO MPEAMOYTHUTEIbHO, YTO JABa COCAMHEHHs, YKa3aHHbIC B
Ka)KI0H U3 cMecel, MPUCYTCTBYIOT B SKBUMOJISIPHBIX KOJIMUYECTBAX. Y Ka3aHHblE CMECH MOTYT TaK»e COIep>KaTh
HeboMbIIue KondyecTBa (rpennouturenibHo MeHee 10 mac.%, Gonee mpeanovTuTesbHO MeHee 3 Mac.%, elne
OoJiee mpeanouTUTeNIbHO MeHee 1 Mac.% u Haubosiee npeanouyTUTeabLHO, MeHee 0,1 mac.% npyrux coeaMHEeHUMH
¢ ¢popmynoii (1).

Jpyro#i acriekT HacTosIero H300peTeHnss OTHOCUTCS K coeAMHeHUsAM (2)-(5) uimu hapmMaueBTHUECKH TPH-
EMJIEMOM COJIM 3TOro, UK cMecsaM (a)-(d) unu ux dapMaueBTHYECKH MPUEMIIEMBIM COJIIM 3TOTrO I IIPUMEHe-
HHUS B KauecTBe JIEeKapCTBEHHBIX cpencTB. COeNMHEeHUs MO HACTOSIIEMY U300pPETeHHI0 MOXKHO MPUMEHSATh Ui
JieueHus 3a00JIeBaHUM, TAKUX KaK pacCcTpoiicTBa LUEHTPaIbHONH HEPBHOMN CUCTEMBI CPEIH IPYTHX.

J151st npMeHeHust B le4eHHH paccTpoicTB LeHTpanbHoil HC Heckoibko (pakTOpoB MOXHO paccMaTpHBaTh
MpU BBHIOOpPE MPEANOYTUTENBHOTO COeAMHEHHUs. [IpeanouTUTENbHbIM SIBJISETCS COENMHEHHUE, MOKa3blBarollee
BBICOKYIO 3KCITO3MLIMIO MO3ra K ruiasMe. [IpeanouTurenbHOe COeIMHEHHE MOKa3bIBAE€T BBICOKYIO aKTHBHOCTB
aronucta PPAR-ramma, ogHako coeivHeHHss ¢ MeHee CHJIbHOH akTHBHOCTbIO aroHucta PPAR-ramma Takke
SIBJISIFOTCS TOJIE3HBIMU. [Ipyrue ¢akTopsl, B TOM YHCJe, B KAU€CTBE HEOTPAaHUUMBAIOLIUX MPUMEPOB, dapMako-
Joruveckasi akTUBHOCTh (oTyinuHast oT PPAR-ramma), ADME, dbapmakokuHeTHUECKHH NPOdHUiIb, TOKCUHUHOCTD,
0e30MacHOCTb, CBOICTBA pacrlpeAeeHUs] B MO3re, HAaKOMJICHHE COSNMHEHUsI B TKaHIX, MeTaboJiu3Ma U BbIBEE-
HHE COeIMHEHHs, TeHOTHIUYECKHe BapHalMU MPH BBIBEACHHUH U (PU3UKO-XUMHYECKHE CBOHCTBA MOTYT TaKkKe
paccmaTpuBaThcs IS BeIOOpa MPENNOYTHUTENIEHOrO coendHeHus. [IpenmouTHTenbHOE COeOMHEHHe obnanaer
HU3KOIl TOKCMYHOCTBIO B OTHOIIEHHH LEHTPabHONH HEepBHOH cucteMbl. [IpenmoururensHoe coeauHeHHe odna-
JAeT HU3KOH CHUCTEMHON TOKCHMUYHOCThIO. Hanuuume wnu otcytctBue akTuBHOCTH PPAR-anbda tarke Moxer
paccmaTpuBaThcs. B HEKOTOPBIX Cilydasix jkeaaTesbHO, YTOOBI COEMHEHHE MPUBOIMIO K HU3KOMY HIJIM HYJIEBO-
MY HAKOIUIEHHIO B FOJIOBHOM MO3re. DTO MOXET YMEHbLUWTh PUCK TOKCUUHOCTHU LEHTpaibHOW HEpBHOM cHcTe-
MBI W/MJTH J1aTh BO3MOXKHOCTh OBICTPOro peBepcupoBaHus 3¢dekTa npenapara B UEHTPaIbHOW HEPBHOH cHCTe-
Me. B npyrux ciydasx MoeT ObITh NMPEANOYTUTEIbHBIM BHICOKOE HAKOIJIEHHE MO3ra ¢ OrpaHUYEHHBIM CHCTEM-
HBIM BO3IEHCTBHEM. DTO MOXET MPUBECTH K MOBBIMICHHIO MOABEPKEHHOCTH LEHTPAJIbHON HEPBHOW CHCTEMBI

e}
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BO3ACHCTBHIO Mpenapara u 0607e¢ BHICOKOH 3(h(EKTUBHOCTH. 3a4aCTYyH) MPCHUMYIUCCTBCHHBIM IS COCTUHCHHUSA
ABJIETCA HEMOABEPKCHHOCTDh 3HAYUTCIIbHBIM TCHOTHINMHYCCKUM BAPHALUAM B K03(1)(1)P[I.[P[6HT6 OYHILCHHA. 310
HNPHBOAUT K Oonee CXOAHOH 3(P(HEKTHBHOCTH. 3TH AKTUBHOCTH MOXKHO OMNPENCIUTh MyTEM HCIOJIb30BAHUS CO-
OTBETCTBYIOLIMX aHATH30B IN Vitro u in vivo.

B apyrom acnexre HacTosee H300pETEHHE OTHOCUTCA K CIIOCO0Y JICUEHHUS HITH MPO(UIAKTHKH 3a0071eBa-
Hui nentpanpHod HC, B TOM umcie HeHpoJereHepaTHBHBIX 3a00/eBaHMH, 3a00JICBAHUI COCYJOB T'OJOBHOTO
MO3ra, CyJOpOr, 3IMHICICHH, BHPYCHBIX 3a00JICBAHHH, OIyXOJEH TOJOBHOTO MO3ra M HEHPOBOCHANUTEIBHBIX
00Je3HeH. ACHEKT TaKKE BKIFOUACT CIOCOO JIeUEHU MM MPO(HIAKTHKH paccTpoiicTs neHrpambHod HC, mpu
KOTOPBIX HEPBHAS CHCTEMA MOJBEPracTCsl BO3ACHCTBHIO TOJIBKO HA NMOCICTHUX CTAAHAX PA3BUTHI PACCTPOMCTBA,
BKJTIOYAOLIETO PEAKHE META0OIMYECKUE 3a00JEBAHMA, TAKHE KAK OPraHMYECKHE AUMICMHH HIH HAPYIUCHHA
YKUPHBIX KHUCJIOT U F€HETHYCCKUE MHTOXOHIPHAJIbHBIC HAPYIUCHHUSA, MyTEM BBEACHHA COCIUHCHHA C (popMyoii
(2)-(5) umu (papMaLCBTHYCCKH MPUEMICMO COJTH 3TOTO, WM MyTEM BBEJACHHSA CMECH OJHOTO MJIH HECKOJBKHX
coeauHCHUI ¢ (hopmyI0it (2)-(5).

Jlpyroif aCeKT HACTOSAIIETO H300PETCHHA OTHOCHTCA K MPUMCHCHHIO COCTUHCHMA C (popmynoit (1) wumm
ero (papMaUCBTHYCCKH MPUEMJICMOM COTH, HJIM OJHOTO MUJIH HECKOJIBKHX COCAMHCHMIA C (opmymoit (2)-(5) mm
(hapMaLEBTHYCCKH MPUEMIIEMBIX COJICH 3TOTO, MM cMeced ¢ (a) 10 (d) umu (papMaALEBTUUCCKH MPHEMIICMBIX
COJICH 3TOro, [UIA MOJYYCHHUS JIEKAPCTBEHHOTO CPEACTBA I JEUCHMS WM NMPO(MIAKTHKH PAacCTPOMCTB LECH-
TpansHO# HC, B TOM 4MClIe HEHPOACTCHEPATHBHBIX 3a00JICBAHUH, 3a00ICBAHUI COCYIOB FOJIOBHOTO MO3ra, CY-
JIOpOT, JMUJICIICHH, BUPYCHBIX 3a00JCBAaHHM, OMyXO0Jei TOJOBHOTO MO3ra H HEHPOBOCHANUTEIBHBIX OOJE3HEH.
ACHEKT TaKoKe BKITIOYACT B CCOS MPUMCHEHHE COeAUHEHHS ¢ (popMymol (1) umu ero ¢papMaueBTHYCCKH MPUEM-
JIEMOH COJIM, HJIH OJHOTO WJIM HECKOJIBKHX COCIMHCHHH C (opmynoit (2)-(5) umu papManeBTHUSCKU MpUCMIIC-
MBIX COJICH 3TOrO0, Wi cMeceH ¢ (a) A0 (d) mmu papMaLEBTHUCCKH MPHEMIICMBIX COJICH 3TOTO, A MOJTYYCHHSA
JIEKAPCTBEHHOTO CPEACTBA JJI JICUCHUS HIH NMPO(HIAKTHKU pacCTpoHcTB ueHTpambHoi HC, mpu KOTOpPBIX
HEpBHAS CHCTEMA IOABEPracTCs BO3NCHCTBUIO TOJBKO HA MOCJCAHUX CTAAMAX PA3BUTHA PACCTPOHCTBA, BKIIO-
YAMOIIETO peAKHe MeTaboIHUecKie 3a00JICBAHMUS, TAKHE KaK OPTraHMUYECKUE ALMACMHH MM HAPYIUEHHS XKHPHBIX
KHUCJIOT U FTCHETHYICCKUE MUTOXOHAPHUAIBHBIC HAPDY IICHHUA.

Jlpyroif aCneKT HACTOAIICTO H30OPECTEHHS OTHOCUTCS K COCTUHCHUIO C (popmynoii (1) wm ero (apmanes-
THYCCKH MPUEMJIEMOH COJTH, UM OJHOTO MJIM HECKOJBKUX COSAMHCHUIT C (hopmy ol (2)-(5) um papManeBTHYC-
CKH NMPHEMJICMBIX COJICH 3Toro, uau cMeceit ¢ (a) a0 (d) wim papMaueBTHUCCKH MPUEMIIEMBIX COJICH 3TOTO, I
HNPHMEHCHUS NPH JCYCHUH WM nmpoduiakTuke 3a001eBaHui neHTpamsHoit HC, B ToM uncne HelpoaereHepa-
THBHBIX 3200J1€BaHUH, 3a00JICBAHUH COCYA0B OJOBHOTO MO3ra, CyJOpPOT, SMUICIICHH, BUPYCHBIX 3a00JICBaHHH,
OIyXO0JICH IOJOBHOTO MO3ra M HEHPOBOCHAIUTEIbHBIX OOJNIE3HEH. ACIIEKT TAKKE BKIFOYAET COCTHHEHHE C (op-
MyJo# (1) unu ero (papMalCBTHUCCKH MPUEMIICMOHN COJIM, WIIM OJHOTO HJIM HECKOJBKUX COCAMHCHHH C (hOpMYy-
JoH (2)-(5) um (papMaCBTHUCCKH MPUEMJIEMBIX COJICH 3TOr0, WM cMmeceit ¢ (a) mo (d) umu papMaueBTHUCCKH
NPUEMIIEMBIX COJICH 3TOTO, M1 MPUMCHCHHUS B JICUCHUH WM mpo(unakTuke 3aboneBaHuii ueHTpampHoit HC,
IPH KOTOPBIX HEPBHAA CHCTEMA NOABCPTACTCA BOSHGﬁCTBmO TOJBKO HA MOCJICOAHUX CTAAUAX PA3ZBUTHA paAC-
CTPOKMCTBA, BKJIIOYAIOLICTO PEAKHE META0ONIHYECKHE 3a00I€BAHHA, TAKHE KaK OPraHMYECKHE Al[HICMUH HIIH Ha-
PYLUEHHUSA JKHPHBIX KUCJIOT H TEHETHYECKUE MUTOXOHAPHAIBHBIE HAPY IICHUS.

B KOHKPETHBIX BAPHAHTAX OCYIUECTBICHUS ACTICKTOB HACTOSAMICTO H300PETEHHUS, ONMMHCAHHOTO BBIIIE, pac-
CTPOHCTBO BBIOPAHO M3 TIPYIIIBI, COCTOSINECH W3 HEHPOJCTCHEPATHUBHBIX 3a00JCcBaHUM, 3a007CBaHHH COCYIOB
TOJIOBHOTO MO3ra, CyJOpOT, 3IMHICICH, BHPYCHBIX 3a00J€BAHHH M OIMyXOJed Mo3ra, 6osee MpearnoyYTUTEIBHO
3a00JICBaHUE MPEACTABIACT COOO0M HEHPOACTCHEPATUBHOE 3a00IeBaHKE; 00JICE MPEANOUTUTCIIFHO, 3a00ICBAHUE
BBIOPAHO M3 IPYIIbI, cOCTOAIEH H3 OonesHu Anbureitmepa, xopeu ['eHTHHITOHA, O0se3Hu [lapkuHCOHA, aTak-
cuu Opuapeiixa, ALS paccesHHoro ckiepo3a u X-ALD; 6onee mpeanodTHTe bHO, 3a00IEBAHUE BHIOPAHO M3
TPYNIBI, COCTOAIIEH U3 O0ne3Hu AnbureiiMepa, xopeu I eHTHHrTOHa, Oose3HH [TapKUHCOHA MM pacCesTHHOTO
CKJIepO3a; 00JIce MPEAMOUYTHTEILHO, 3a00JICBAHUE MPESACTABILIET COOOH PACCEeSHHBIA CKJICPO3; Oonee mpeanoy-
TUTCIIBHO, 3a00JICBAHUE NMPCACTABICT COOOH JCHKOIHCTPO(HIO, TAKYH Kak aapeHojeikomuctpoduro (ALD
i X-ALD).

B Apyrux KOHKpETHBIX BAPHAHTAX OCYIUECTBICHHUA ACNEKTOB HACTOALICTO M300PETEHHUS, ONMHUCAHHOTO BBI-
re, 3a00JICBAHHE MPEACTABIACT COO0H 3a00IEBAHHE COCYIOB FOJIOBHOTO MO3Ta.

[TpeanoyYTHTEe TbHOE COCAMHEHUE HIH CMECH COCAHHEHUI MOTYT OBITh BHIOPAHBI JJI1 KOHKPETHOTO CIOCo0a
JOCTABKH. HeKOTOpre COCAUHCHHUA HIIH CMCCH COGHP[HGHP[I\;[ TAK)XKE MOI'yT OBITh NpEANOYTUTCIIBHBIMU B 3dBUCH-
MOCTH OT MX HPHMCHEHHUS IS JICUCHHSI KOHKPETHOTO 3200 ICBAHMU.

CoeauHeHust 1Mo H300pETEHUIO MOTryT OBITh B (popme (papmaneBTHUeCKH MpHEMIEMOH coad. TepMuH
"(hapManEeBTHYECKU MPHEMIIEMAS COJb" OTHOCHUTCA K COJIAM, IOJYYCHHBIM M3 ()apManEBTHUECKU MPHEMIIEMBIX
HECOPTaHWMYECKUX U OPTraHHUYECKUX KHUCIIOT.

HmroctpaTuBHbIe (PapMaLIEBTHUECKH MPHEMIIEMbIE KHCIOTHO-aIIUTHBHbBIC COTH COCTHHEHUH 1O HACTOS-
IEMy H300pPETEHHIO MOTYT OBITh MOJIYYEHBI U3 CIEAYIOIUX KUCIOT, B TOM YHCIC, B KAUECTBE HEOTPAHUYHBAIO-
IMUX MPUMEPOB, MYPABbUHOH, YKCYCHOH, IMPOITMOHOBOH, OCH30HHOH, YKCYCHOM, MMPOMMHOHOBOH, OCH30/HOM, SH-
TApHOI, TJIMKOJICBOM, ITFOKOHOBOM, MOJIOYHOH, MAJICHHOBOH, SI0J04YHOM, BUHHOMN, JIMMOHHOM, a30THOM, acCKOp-
OMHOBOM, I'IFOKYPOHOBOM, MaJCHHOBOH, ()yMapOBOH, MUPOBUHOIPATHOM, ACIAParHHOBOH, I Ty TAMHHOBOH, OCH-
30WHOH, COJITHOH, OPOMHCTOBOIOPOAHOM, HOAUCTOBOAOPOIHOMH, H3OJIHMOHHOH, KCHHA(DOEBOH, BUHHOH, TpUD-
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TOPYKCYCHOM, MAMOMHOBOM, MPONMHOHOBOW, AHTPAHHJIOBOM, ME3HJIOBOM, HANAAMCHUJIATA, ILIABEJICBOYKCYCHOH,
OJICHHOBOM, CTCAPHHOBOM, CANMIHIOBOH, P-THIPOKCUOCH30HHOMN, HUKOTHHOBOH, (DCHUTY KCYCHOM, MUHIATbHOM,
3MOOHOBO# (MAMOHHOBOI), METAHCYIb(OHOBOH, (ochopHOH, (OCHOHOBOMH, ITAHCYTB(OHOBOH, OCH3OICY TB(O-
HOBOH, MAHTOTCHOBOH, TOJYOJCYIb(OHOBOH, 2- THAPOKCHITAHCYIL(OHOBOH, CyIb(AHUIOBOH, CCPHOU, CaH-
IHJIOBOH, I[HKJIOTEKCUIAMHHOCYIb()OHOBOH, aIbrHHOBOH, [3-OKCHMMACISAHOM, rajakTapoBOH H TaJakTypOHOBOH
KHCJOTHI. THIIMUHbIE ()apMALEBTHUECKH MPHEMIIEMBIE COJTH BKIIFOUAKOT COJIM COJITHOH KHCJIOTBHI H OPOMHCTOBO-
JIOPOJHOM KHCJIOTBI.

IMone3HOCTh coenuHeHuA ¢ (opmyoit (1), B Tom yucae crepeou3oMepoB (2)-(5), cmeceit ot (a) mo (d) u
(apManeBTHYECKU MPHEMIIEMOH COJM 3TOTO MOKHO IPOJAECMOHCTPHUPOBATH B COOTBETCTBYIOLIMX aHAIHM3aX in
VItro MM in vivo, Kak OITHCAHO B MMPUMEPAX.

CoeauHEeHHUS 1O H300PETCHUIO MM MX (PapManEBTHUYECKU MPHEMJIEMBIE COJH MOXHO MPUMEHATH B COOT-
BCTCTBHH C P[306peTeHP[eM, KOTJa MAalUCHTY TAKXKE BBOIAT HUJIH B KOM6P[H3L[P[P[ C OJHHUM HJIH HCCKOJIbKHUMH H3
JPYTOro TEPANEeBTHYECKOTO CPEACTBA, BBIOPAHHOTO M3 IMMPOTHBOBOCTIANUTEIBHBIX M AHAJBIETHUECKHX CPEICTB,
ArOHUCTOB JOMAMHHA (HAWMpUMEp, JieBoaoma), HHrHOUTOpoB MAQO-B, wunruOuropor karexuH O-
Mmetunrpadcepaser (KOMT), aHTHXOIHMHEPTHUECKHX CPEACTB, APYTHX AHTUNAPKHHCOHHYECKHUX CPEICTB (Ha-
NpUMEp, AMAHTAOUH), peuentopoB antiNMDA (HampuMep, MEMAHTUH), HHTHOMTOPOB XOJMHICTEPA3bl, HHTHOU-
TopoB AITD, aHTAarOHHCTOB riayTamMara (HapUMEp, PUIY30H), AHTHOKCHAAHTOB, HMMYHOMO/IYJIATOPOB (HAIPH-
Mep, (PMHrOMMO, MOHOKJIOHAMBHBIE aHTHTE A MpoTtuB CD52, CD25 u CD20, unrepdepon-B-1a, Hatamm3yma-
0a, TakBHHUMOJA, AUMETHI(HYMApPara), XHMHOTEPANICBTHUCCKUX CPEJCTB, CPEICTB 3AMECTHTEIbHOH (pepMeHT-
HOU TEpamuu, CPCACTB CyOCTPATHOH peayLMPYIOLICH Tepamuu, KOPTHKOCTCPOHIOB, AHTUIPOIH(PECPATHBHBIX
CpeacTB (HAmpHMEp, METOTPEKCAT), MPOTHBOCYJOPOKHBIX NPENApPaToOB, AHTHKOATYJISIHTOB, THMIOTCH3UBHBIX
CPEICTB H HEHPONPOTEKTHBHBIX CpeACcTB. COETMHEHHUS 10 HACTOALIEMY H300PETCHHIO TAKKE MOTYT HPUMCHSATh-
Cs, KOTJa MAUUEHT MPOXOJAHMT TEHHYIO TEPAIHIO, TPAHCIUIAHTALMIO KOCTHOTO MO3ra, INIyOOKYI0 CTHUMYJLILIHIO
MO3Tra WIH JIy4EBYIO TEPAIHUIO.

dapMaUCBTHYCCKHE KOMITO3HIMH, COACPXKAIMUE coeauHEHUS ¢ (2) mo (5), cmecu ¢ (a) mo (d) unu ¢apma-
HEBTUYCCKH MMPUEMIIEMYIO COJIb, MPEICTABILIOT COOO0H eIme OAMH aCMEKT JAHHOTO M300peTeHus. MOXHO NpH-
MEHATH OO0 moaxoasamumid crnocod BBeaeHus. Hampumep, mo00# U3 mepopaabHOTo, ammIHKALHOHHOTO, MECT-
HOT'0, HAKOYKHOTO, MOJKOXHOTO, YPECKOMKHOTO, BHY TPHMBILICYHOTO, MAPEHTEPAIBHOTO, TJIA3HOTO, PEKTATIbHOTO,
BarMHAJbHOTO, HHTAILIMOHHOTO, TPAHCOYKKAIBHOTO, CYOIMHIBATbHOTO W MHTPAHA3AIBHOTO CIOCOOOB JAOCTaB-
KH MOXET ObIThb MpHroAcH. IlepopambHOe BBEACHHE MOJKET OBITH MPEANOYTUTEIBHBIM. IlepopasibHbie (HOpMBbI
(apManeBTHYECKUX KOMIO3HIMHA MOTYT OBITh TBEPABIMH WM >KUAKUMHU. [Toaxoasdnme aekapcTBEHHbIE (POPMBI
MOTYT NMPEACTABJIATh COOOH TAONETKHU, KANCYJIbl, MUIONH, TPAHYJIbI, CYCHEH3UH, IMYJIbCHH, CHPOIbI MM pac-
TBOPBL [IpeanoyTHTe IbHO (hapMAaLCBTHYCCKAS KOMIO3ULMA MPESACTABIACT CO00H TBEpAYIO (JOpMY, BRIOPAHHYIO
U3 TPYMIIBI, COCTOSINEH U3 TAONETOK, KANCy 1, TA0IETOK WU rpaHy1. OcOOCHHO MPEAIOUTHTENbHBIMH SABJITIOTCS
TabneTku. Tarke NMPEANMOYTHTENBHBIMU SBILIOTCS MEPOPAIBHBIC PACTBOPHI MM CYCNEH3HU. JTO IPEIIIOYTH-
TEJIbHO, KOTIA MALMEHT HMEET TPYXHOCTH NPH IJIOTAHHU, HANPUMED, B PE3yIbTaTe 3a00JCBAHUSA, HIH U T€PH-
ATPHICCKOTO U NEAUATPUYCCKOIO NMPHUMCHCHHA. HOﬂL}ISLI‘{HbIe npEnaparbl TAKKE ABJAKOTCA MPEANOYTUTE]Ib-
HBIMH.

[Tox "3 peKkTHBHBIM" KOTHUECTBOM HIIH "TEpaneBTHYECKU I(P(PEKTHBHBIM KOJIHYECTBOM" JTEKAPCTBEHHOTO
Mpenapara WM ero (papMakoJOrH4ECKH aKTHBHOTO CPEICTBA MOAPA3yMEBACTCS HETOKCHYHOE, HO JOCTATOYHOE
KOJIMYECTBO JICKAPCTBEHHOTO IPENapara MM CPeacTBa A obecmeueHus skenaemoro addekra. Komruectso,
kotopoe sBisgercs "3ddexkTuBHpIM", OyAET BAPPUPOBATH OT HHIAMBHIYYMA K MHIUBHIYYMY, B 3aBUCHMOCTH OT
BO3pacTa u OOIIEro COCTOSTHUSA MHAWBHIYYMAa, KOHKPETHOIO AKTHBHOTO CPEJICTBA MM CPEJICTB, H TOMY MOJ00-
Hoe. Takum 00pazoM, HE BCErIa MOXKHO OmpeaemuTh ToUHOe "3 dekruBHOe komuecTBO". Tem HEe MEHee, COOT-
BeTCTByrOIICE "I(PPECKTHBHOE" KOJUUECTBO B KAXKAOM OTACIBHOM CIY4a€ MOXKET OBITh OMPEACICHO JHOOBIM
CIICHHUATUCTOM B ﬂaHHOﬁ 00JIACTH TEXHUKH C HMCIIOJIb30BAHUEM PYTHHHOI'O 3KCIICPUMCHTHPOBAHUA. CootBerct-
BCHHO, 1032 AKTHBHOTO CPEJCTBA OYACT 3aBUCETH OT MPUPOIBI H CTETNICHH PAa3BHTUS COCTOSHHUSA, BO3pACTa U CO-
CTOSIHHS NMALMEHTA M APYTHX ()AKTOPOB, H3BECTHBIX CHCUHAIHCTAM B JAHHOH 00JaCTH TeXHUKH. TUNMHYHASA Cy-
To4Has Jo03a cocrasiieT ot 0,1 o 200 mr, mpeanourureabHO OT 20 a0 200 Mr, HampuMep, Aa B3pocaoro 10-
100 Mr, MpUHUMAEMBbIC B BUE OJHOKPATHOH J03bI O3 JOMOIHUTENBHOH 03Bl HIIM B BHJEC HECKOJIBKHX 103, Ha-
HpUMEP, OT OJHOTO 10 TpeX pa3 B AeHb. COEIMHEHMS, ONMHUCAHHBIE 31ECh, MOTYT TAKXKE BBOAUTHCSA B CYTOUHBIX
no3ax ot 80 g0 600 mr.

®apManeBTHUYCCKHE KOMIIOZHIIMU MOTYT COACPKATh OOBIMHBIC HATIOJIHHTENIH, H3BECTHbIC B TAHHOW oOJac-
TH TEXHHUKH, H MOTYT OBITh HOTyYEHBI OOBIMHBIMH CIOCOOAMM.

®apManeBTHUYCCKHE KOMIIOZUIMH MOTYT JOTOJHHTEIBHO COACPKATh OJHO MM OOJEe TepamneBTHUECKUX
cpeactB. KOMOMHHUPOBAHHOE JI€YCHHE MOYKHO NMPUMEHATH OJHOBPEMEHHO, NMOCJICAOBATEIBHO HIIH PA3JCIBHO,
OJHHM U TEM KC MM PA3IHYHBIMU CIIOCOOAMH, WM 10, BO BPEMS M MOCIE XHPYPrHUECKHX MPOLEIYP HIM BME-
IIATEIbCTBRA.

CocIMHEHHA MO HACTOSIIEMY H300PCTCHUIO MOXKHO IOJTYy4aTh JEOOBIM MMOJXOISAIIMHUM CIHOCOOOM, H3BECT-
HBIM B JAHHOH O0JACTH TCXHHKH W/HWIH CIOCOOAMM, OMHCAHHBIMHU Hipke. CleAyeT TarkKe MMETh B BHAY, YTO
(DyHKL[P[OHaIII)HbIe rpynmsl, TAKHEC KAK AMHUHO- HJIM THAPOKCHUIIBHBIC IPYNIbI, KOTOPBHIC MPUCYTCTBYIOT B pPA3JIHi-
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HBIX OMUCAHHBIX COCTUHEHHUAX U KOTOPbHIE HKEJATEIbHO COXPAHUTh, BO3ZMOMKHO, JOKHBI OBITh B 3alIMIIEHHOM
(dbopMe mpeskae, YeM HHHIMMPYETCs Modas peakiusa. B Takux ciydasx ynajeHHE 3al[UTHOM TPYIIBI MOXKET
ObITh KOHEYHO! CcTaaueil B KOHKPETHOM peakimu. [Toaxoasuiye 3alUTHBIC TPYNMbl A8 TaKOW COBOKYITHOCTU
(DYHKLHOHATIBHBIX XapAaKTEPUCTUK OYEBMIHBI CIIELMANINCTAM B JAHHOW oOnactu. J[Js KOHKPETHBIX Jeraneit
cmoTpu "Protective Groups in Organic Synthesis", Wiley Interscience, T W Greene, PGM Wuts. JItoOble cMecu
KOHEYHBIX MPOJIYKTOB HIH MOJYYESHHBIX MPOMEKYTOUHBIX NMPOAYKTOB MOXKHO Pa3Je/ATh U3BECTHBIM CIIOCOOOM
Ha OCHOBE (DU3UKO-XUMUHYECKUX Pa3IMYMi COCTABIIOLIMX HA YUCThIE KOHEYHBIC MPOJIYKThI UM MPOMENKYTOU-
HbIE MPOAYKTHI, HAPUMEP, C MOMOILBI0 XpoMaTorpaduu, AUCTUILIALNY, (PPAKLIMOHHON KPUCTATU3ALMH WU
nmyTeM 00pa30BaHUsl COJIH, B ClIy4ae HEOOXOJUMOCTH WM BO3MOXKHOCTH MPU JIAHHBIX YCJIOBHUSAX.

CoenuHeHHs 10 HACTOSILEMY M300PETEHHIO MOTYT OBITh MOJY4EHBI C MOMOIIBIO CIIETYIOLMX HIIH aHajIo-
TMYHBIX MPOIIECCOB.

Coenunenue 5-[4-[2-(5-(1-ruapoKCHITHI)-2-UPUAMHUI)ITOKCH |OeH3MI|-2,4-THa30IMANHANOHA € (op-
MyJ10#i (1) MOXKHO TOTYYUTH B COOTBETCTBUH O cxeMoii 1 (cM, Hanpumep, J. Med. Chem. 1996, 39(26),5053).

Cxema 1

/‘k[\j\ NaBH, /J\Ej\CH’ ocH j\@\ ag.CH,0
170°C OH
o™ o
DEAD, PhgP OZ»NH
HOPhCHO ‘ oS
MMNEPUANH \<

Cpenu npyrux cnoco6oB cMech coeauHeHHi (2) u (4) wiu cMech coenuHeHuid (3) u (5) Mo HacTosmEMyY

HU300pPETEHHIO MOTYT OBITh MOJIYUYEHBI, KAK Ha CXeMe 1, HO C MCMOJIb30BAHUEM SHAHTHOMEPHO YMCTBHIX CIIUPTOB
(ITa) u (IIb), B kaYeCTBE UCXOAHBIX MaTEPHAJIOB.

[Tpomesxytounsie coequnenus Gopmyisl (I1a) u (IIb) MoryT ObITh MOTYUEHBI B BUIIE OTACIBHBIX YHAHTHO-
MepOB U3 panieMuueckoro cnvpra (1I) ¢ momMoupo 0JTHOM UKW HECKOJBKUX U3 CIEAYIOUX Mpolenyp (cxema 2):

a) Pa3nenenue npu nomoum BOXKX xupansHoi xpoMaTorpaduu ¢ UCHOIb30BAHHEM XUPATbHBIX KOJOHOK,
JIOCTYTIHBIX Ha PBIHKE.

b) depmeHTaTHBHASA pacierisionas o0padoTka cMecH U30MEPOB (PepMEHTOM, TaKUM Kak JiMmnasa, KOTo-

past OyAeT aleTHUIUPOBaTh OAMH U3 U30MEPOB, OCTABJIAA APYroi M30Mep HE BCTYMMBIIMM B peakuuio. J[Ba u3o-
Mepa 3aTeM MOKHO JIETKO pa3leIUuTb.

¢) O6paboTKU CMECH U30MEPOB PACUICIUISIOLIMM PEAreHTOM U pa3JesIeHUE MOJYUEHHBIX JUACTEPEOU30OME-
POB MyTeM KPUCTAUTU3ALMH WK C IOMOIIBIO O0BIMHON KOJIOHOYHON XpoMmaTorpaduu.
Cxema 2

aCMMMETPUYHOE
NaBH4 BOCCTAHOBNEHNE
]
9

PasACNCHIUE XMPanbHOH BIMKX

e

cbepmenramanoe pacluenneHme W /\(j\
N praanoe pacu.l.enneme

n b

QA(@«

@ °

0/\0/

¢
i

ANbTEpHATUBHBIN CTIOCOO MOTYUYSHHS MPOMEKYTOYHBIX MPOJTYKTOB

(ITa) u (IIb) B BHAE OTAENBHBIX SHAHTHOMEPOB MYTEM XHUPATBHOTO
CUHTE3a, ¢ 00padoTKO cydcTpara ¢ popmyoii (1) moaxoasium
XHUPAJIEHBIM BOCCTAHABIHUBAIOIIUM areHTOM, U3BECTHBIM CIICIIHATHCTAM B
JTAHHOH 00J1aCTH TEXHHUKH.

Eme onuH cnoco6 noaydeHus cMecel (¢) - coaepaxaiieit coeaunenue (2) u (4) - u (d) - coaepxkauieii co-
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enunenys (3) u (5) (cxema 3), BKIIOUaeT pacierieHue pauemudeckoit cmecu VIII ¢ ucnosp3oBaHueM yxe omu-
caHHbIX crioco6oB (BOXX xupanpHoe pazneneHue, GepMEeHTaTUBHOE pa3fielieHre, XUPaJIbHOTO paclleryicHue U
T.7.) C TIOCJIEIYIOUIMM BOCCTAHOBJIEHUEM JIBOMHOM CBsI3W B Kaxxnoi u3 aHantuomepos Villa u VIlla.

Cxema 3

epmenTaTuBHOE pacmenienue

XAHPRIBIOE PACHICIICHHE

Cwmecs (b) (Bimovaromas coenuHeHus ¢ hopmynoii (4) u (5)) u cMecs (a) (BKIOYarOIAas COSIMHEHUS C
dbopmynoii (2) u (3)) no HacroseMy M300PETEHUIO MOTYT ObITh MOJYYEHbI C TTOMOUIBIO aCUMMETPUUYECKOTO
TUAPUPOBAHHS COeAMHEHUs ¢ dopmyoit VI ¢ ucnosp30BaHUEM, HAPUMEP, POJUEBOTO MM UPUIMEBOrO KaTta-
JIU3aTOpa B MPUCYTCTBUU XUPATBHBIX JTUTAHIOB, Kak MOKa3aHO Ha cxeMe 4. XupaibHOEe BOCCTAHOBJICHUE TBOM-
HOM CBfI3W TaK)Ke MOXKET ObITh BBIMOJHEHO C UCMOJb30BaHUEM Ouokaranu3aropoB (Hanpumep, Rhodotorula ru-
bra u Rhodotorula glutinis).

Cxema 4

OH

¢ — ®
THOPOTEIOINI
| M " Cueer (b)
N
v o]

OH o o
",
O
N s\<c
OH @ o
+
X A
Q/\O/O/ S a
. ~
o]
3)
Cueces (a)

Coenunenus ¢ popmynoii (2), (3), (4) u (5) Moryt ObITh mosyueHsl U3 cmecei (¢) u (d) (Cxema 45) ¢ no-
Molblo xupanbHoii BOXKX pa3nenenus. B kauecTBe albTepHATUBbI, JKeaeMble SHAHTUOMEPHO YUCThIE COEAU-
HEHUSI MOTYT OBITb MOJIyY€HbI C OMOIIBIO XUPaJbHBIX CUHTETUUECKUX MPOLEAYp, U3BECTHBIX CleLUaIlcTaM B
JaHHOI 001acTH TEXHUKH (HampUMep, aCHMMETPUYHBIM THAPOTEHOIM30M COOTBETCTBYIOIIETO OJHOTO M30Mepa

coenuHenus VI).
Cxema 5

OH o o
| (Q/\((NH U/Q/\:/(NH

/k(Nj\/\ 5\( \‘(

0 o

H @ ° Pasnenenne @

NH oH o

N o S\( \(/(
© [ Q/O/ \(N H

@ E
N o
2

OH

Cuecs ()

oo e

! ®, o Paspenerue ®
goSusge
NH oH
s H
N 07 i
\<° I \/(w
® N o s\&
@

Cmech (d)
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CoxpareHus:

ACE: aHrHOTeH3HH-IIPEeBPAIIAOIIHHA (epMEHTA

ADME: BcackiBaHHE, pacnpeicacHHE, META00IH3M H IKCKpPELUs

ALS: boxoBo# aMHOTPO(PUUCCKHIT CKICPO3

AMN: ApeHOMHEIOHEBPOTIATUS

AUC: Inomaas noa KpUBOi

MBpime C57BL/6: mpius C57 uepHas 6

CALD: LepeOpabubrit Bapuant ALD

CAMN: LlepeOpanbHas aapeHOMHUEIOHCBPOTIATHS

CD20: Anrurex CD20 B-mumdonuros

CD25: anb(ha-uens peuenropa HHTEPJICHKHHA-2

CD52: Knactep mudepeHumarmu 52

k/IHK: KoMmieMeHTapHas AC30KCHPHOOHY KJICHHOBAS KHCIOTA

Cmax: [Tux KOHIEHTPALHH B IJIa3ME IOCIIC BBEICHHS.

COMT: Karexon O-meTmirpaHcdepasa

DEAD: ustnnazoaukapOoKcHIaT

ECso: [TonoBuHa MakcuManbHOH 3P PeKTHBHONH KOHIICHTPALIMU

hERG: I'en, poacreenHsiii Ether-a-go-go uenosek

BO2XX: BeicokoadpeKkTHBHAS KUIKOCTHAS XpoMaTorpadus

LLOQ: HmwxkHuit mpeaes KOJIUYCCTBCHHOTO OMPEACICHHUS

MAO-B: MoHoamuHOKCcHa3a B

MTIHK: MuTOXOHIpHATEHOAS AC30KCHPHOOHYKICHHOBAS KUCIIOTa

NMDA: N-metun-D-acnapariHOBast KHCI0Ta

H/JHK: SInepHas ae30KkCHPHOOHYKJICHHOBAS KHCIOTA

HC: HepsHnas cucrema

Ph: ®exun

PPARY: IlepokcHCOMHBIN PO M(epaTop-aKTHBUPYEMbIHA PELICNTOP-TaMMa

KITP: KonuuecTBeHHAA MOTMMEPA3HAS LECTTHAS PEaKIHs

THA: TpaH3uTOpHAs HIIEMHYECKAS ATAKA

Tmax: Bpems npocrmwxenns Cmax

VSS: Habmomaemplit 00beM pacipeIeICHUS B CTAIMOHAPHOM COCTOSTHHH

X-ALD: X-cuenyicHHas aAPeHOICHKOTUCTPODHS

Creayromue mpuMepsI MOATBEPKAAOT H30OPECTCHHE.

IMpumep 1. PapMaKOKHHETHUCCKUH MPO(UIb U PACIPEICICHUC B MO3TE

[Tporokox: beum onpeaeneHsl (HapMaKOKHHETHUECKHE NMAPAMETPbl H pacnpelesicHue B Mo3re S5-(4-(2-(5-
(1-rHAPOKCHATHIT) TUPH IUH-2 -HJ1)3STOKCH)OCH3UT) THA30 M IUH-2,4-THOHA (PAlLlCMaTa HIH CTCPEOM30MEPOB) IO-
CIIC OTHOKPATHOTO MEPOPATBHOTO (4,5 MI/Kr) U BHYTPHBEHHOTO (1 MI/Kr) JO30BOrO BBEACHHUSA CAaMLAM MBILICH
C57 BL/6. O6pa3up! kpoBH 1 00pa3isl MO3ra COOMpAIH NEepex J03HPOBAHUEM H YEPEe3 Pa3IMUHOC BpeMs MOCTC
BBCJCHHSA J03bI KaK I MIEPOPATBHOH, Tak U I/ 1.V. (papMakokuHeTHKH. Bee 00pasisr 00padaTeIBaiy AT aHA-
JM3a IMyTEM OCAKACHHA OeJIKa C UCNOJb30BAHHEM ALECTOHHTPUIIA U AHATH3UPOBAIH C MCHOJIb30BAHUEM LICJICBO-
ro cnocota LC/MS/MS. Hwxkuuit mpeaen kommuecteeHHOro onpeaeiacuust (LLOQ) B masme u Mo3re s 5-(4-
(2-(5-(1-ruaOPOKCUITUI) THPUAUH-2 -HJI)3TOKCH)OCH3 W) THa30uauH-2,4-muona (1) cocrasaser 0,99 Hr/mm
®apMaKOKHHETHUECKHE MAPAMETPHI OBLIM PACCUMTAHBI C HCNOJIB30BAHHEM CPEACTB HE-NMOJMIAMHOTO AHATH3A
Phoenix WinNonlin,

Pe3yabTaTel 3THX 3KCHEPHMEHTOB MOKA3aHBI HA (ur. 1, 2 u 3. DTH JAHHBIC YETKO MOKA3BIBAIOT, 4TO 5-(4-
(2-(5-(1-ruaPOKCUITUI) THPUAUH-2 -HJT)3TOKCH)OCH3 W) TUA30 M auH-2,4-1uoH (1) o6nagaer xopowmumM (apMako-
KHHETHYECKHM NMPO(HUIEM, HU3KUM CHCTEMHBIM IITA3MEHHBIM KO3((GHLIHEHTOM OUHIICHHUS U MPUEMIIEMBIM 00b-
eMOM pacnpeaeaeHus (Vss) C OTHOIICHUEM 3KCMO3ULUMHU MO3r:mia3ma 0,12,

ITocne 0AHOKPATHOrO BHY TPUBEHHOTO BBEICHUS paleMHUYECKOro 5-(4-(2-(5-(1-ruapoOKCHITUI) MUPUIUH-2-
HJT)3TOKCH)OCH3MII) THA30 U AMH-2 4 -110Ha (¢ur. 1) mermmam C57BL/6 B 103¢ 1 MI/Kr, COCIUHCHUE ACMOHCTPH-
POBAJIO HU3KUI CUCTEMHBIH NIa3MeHHbIH ko3 duuueHT ounmeHus (11,79 Ma/MuH/Kr, HOpMAILHOH KPOBOTOK B
HEYCHU Y MbIIEeH=90 MJ/MHH/KI) C KOHEYHBIM HEPHOIOM IMOJIyBBIBEACHUA U3 MIadMmsl 1,79 4. Vi B 2 pa3a mpe-
BBIIIAJ HOPMAJBHBIH 00BeM 001ICH BBl Opranu3Ma (0,7 J/kr).

ITocne OJHOKPATHOIrO MEPOPATBHOIO BBEACHHS PALEMHUYECKOro 5-(4-(2-(5-(1-ruapOKCHITUI)MUPUIUH-2-
HIT)3TOKCH)OCH3MIT) THA30 U ANH-2,4-110H (1) B C57BL/6 mprmueii B 4,5 Mr/kr no3sl (¢ur. 2), He HAOIHOIATHCH
KOHLICHTpaLuH B mia3Me A0 24 4 (1 >xuBoTHOE). Tmax B m1a3me kpoBu cocTaBmieT 0,50 4. buoaoctynHoCTh npu
HMpHEME BHYTPb COCTABIIET 85%

®ur. 3 MOKa3pIBaCT, YTO KOHLEHTPALUH MO3ra [l 000MX BHYTPHBEHHOTO M MEPOPATIBLHOTO (hapMAKOKHHE-
THyeckue npodunu He Habmozanuck 10 8 4. Tmax B ronoBHOM Mo3re cocrasmieT 0,50 4 ¢ MO3ra K riazme JKkc-
no3uiud (AUCIast) orHomenue 0,12,

OTH pe3ymbTaThl YKa3bIBAKOT HA TO, 4TO 5-(4-(2-(5-(1-ruIpOKCHITHI)MUPUIHH-2-HIT)ITOKCH)OCH-
3UT)THAZ0JHIHH-2,4-THOH MMEET ONAarompHATHBIH (PAPMAKOKHMHETHYCCKUH NMPOPHIL B TOM YHCIE XOPOIIYIO
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OHOI0CTYTHOCTh M MO3TOBOE COOTHOLICHHE Bo3AeHCTBHE-TLIa3MbI 0,12, TakuM 00pa3oM, COEMHEHHE M0 3HaYe-
HHIO TIepeceKaeT reMaTosHuedantnieckuii 6apoep.

[Tpumep 2. MexaHu3M AeHCTBUA: in Vitro (hapmMakosorus

[Ipotokoun: [l onpeneneHus MexaHu3ma AeUcTBUs yepe3 aronusM PPAR ramma npoBoawiv KiaeTo4YHbIN
(hyHKLMOHATBHBIN aHATU3 C UCMOJIB30BAHUEM PEKOMOMHAHTHON KJIETOYHOM JTMHUM YeNoBeKa, KOTpaHCHHULMPO-
BanHoi PPRE mouudepasusim petienropom, PPAR- v, RXR-a v koaktuBatopom DRIP20S.

TpaHchuMpoBaHHBIC KJIETKU 00padaThIBaid BO3PACTAIOIHUMHU J03aMU COCIMHEHHH. AKTUBHOCTH JIHOLIU-
(hepaspl AETEKTHPOBAIH MPU MOMOIIK TEXHOJIOTHH alphascreen 1 HOpMHPOBAIH MO [3-rajJaKTO3UAAa3HON aKTHUB-
HOCTH. Pe3ynbTaThl BhIpaXKeHbl B BHAE KPATHOCTH HMHIYKLHMM MO CpaBHEHHIO ¢ KOHTpojeM (Posurnurazon 10
MKM). BplM MOJy4eHbl KpUBBIC 3aBUCUMOCTH OTBETAa OT J03bl. Pe3ynbraThl paccuuTbiBain kak ECsy, koTopoe
NpeACTaBIseT cOO0H KOHLIEHTPALMIO COEAMHEHHs, KOTOpas Bbi3biBaeT 50% OTBETa KOHTPOJBHOIO arOHUCTA.

ECso paLeMHYECKOTO 5-(4-(2-(5-(1-ruapOKCUA TN )TUPUIUH-2 -WUJT)3TOKCH )OEH3U ) THA30 M IUH-2 4 -
JMoHa=9,3 MKM.

Pe3ynpTaTel 3TUX 3KCMEPUMEHTOB  MOKAa3blBalOT, 4TO paueMuueckuid  5-(4-(2-(5-(1-runpokcu-
STUI)TUPUIUH-2-UT)ITOKCH )OEH3UIT) THA30IUAUH-2,4-TMOH U €r0 CTEPEOU30MEPbl MUMEIOT PA3IMYHYI0 aKTUB-
HOCTh aroHHucToB PPAR-ramMMma, ¢ nuanazoHom 3HadeHuii ECs,. DT JaHHBIE MOKA3bIBAIOT, YTO 3TH COCTUHEHUS
aKTUBHPYIOT peuentopbl PPAR-ramma u, ciieoBaTesibHO, OHONOTHYECKHE (DYHKIIHH, 3aBUCAIIUAE OT 3TOMW aKTH-
BaLMH.

[Tpumep 3.

OO011ue yCcIoBHsA IKCIIEPUMEHTA!

"H-criekTpsr peructpupoBamu Ha 400 MI'n SIMP-crniektpomeTpe Varian ¢ MCMOJB30BaHHEM COOTBETCT-
BYIOIUX JACUTCPUPOBAHHBIX PacTBOpPUTENCH. XpomaTtorpaguyeckie aHaIu3bl COCTUHEHUI OBLTHA MPOBEICHBI C
HCTIOJIb30BAHHEM COOTBETCTBYIOLIHMX CITOCOOOB, KaK MOKa3aHO HUKE.

Cnoco6 LCMS

Kononka: Agilent Zorbax 3,5 mkm, SB-C8 (4,6 x 75 mm); ;utnHa BosiHbL: 210 HM; CKOpPOCTh MOTOKa: 1
MJI/MUH; BpeMs npoTtoka: 7 muH; [loaBwkHas ¢asza-rpaauente (t/%B): 0/30, 3,5/95, 5/95, 5,5/30, 7/30 [A: Bona
(0,1% mypaBbuHas kucioTa), B: Auetonutpun]; MASS: Agilent-single quad-multimode-APCI-ESI.

Cnoco6 xupaabnoii BOXKX

Kononka: Chiralpak-IA 5 mxm (4,6 MM x 250 Mm); 1uinHa BosHbL: 210 HM; ckopocTb noTtoka: 0,7 M/ MUH;
BpeMs npoToka: 30 MUH; MoABIKHASA (a3a-uzokparuueckas: 65/35 (A/B) [A: H-rekcaH (0,05% TpusTHIaMuHa U
0,1% TpudTopyKCycCHOM KHUCIIOTHI), B: M30mponunoBelii criupT).

Cnoco6 xupaasHoii npen-BI7KX

Kononka: Chiralpak-IA 5 MM (250 x 20MM); nnviHa BOJHBL: 254 HM; CKOpOCTH MOTOKa: 18 M/ MUH; Bpems
npoTtoka: 60 muH; noaBwkHas (aza-uzokparudeckas 50/50 (A/ B): A: H-rekcaH, B: atanon (0,05% tpusrTuna-
MHH).

Cnocodo BIXKX

Kononka: Symmetry Shield RP-18, 5 mMkm (4,6x250 mm); anuHa BosiHbl: 210 HM; CKOpOCTh MOTOKa: 1
MJI/MHH; BpeMs TMpoToka: 28 MuH; nojaBwkHas ¢aza-rpaaueHt: (t/%B): 0/10, 8/10, 12/60, 16/80, 20/80, 24/10,
28/10 [A: Bona (kanuit nepBuUHbIi Kuciblii 0-hochopHokuchsiii (pH ~ 3)), B: Auetonutpun]

[Tpumep 4. 5-(4-(2-(5-(1-I'mapoOKCUITUN)TUPUAUH-2-UT)ITOKCH )OEH3UI)THA30IuANH-2,4-110oH (1) ObLI
MOATOTOBJIEH B COOTBETCTBUHU CO CXEMOH 6.
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Cxema 6. 1-(6-MeTunnupuanH-3-un)-3taHon (1)

LiHMDS (1,0 M B terparuapodypane, 463 mia, 0,463 Mob) J0OABISIH 0 KAIUIIM K OXJIaXJICHHOMY pac-
TBOpPY METHJIOBOTO 3dupa 6-meTwiHukotuHaTa (20 1, 0,132 Mosp) u 3TUnanerara (82 r, 0,927 moip) B aume-
tuadopMamuae npu temnepartype -50°C; MoCTENeHHO MOBBIMIAIN TeMMepaTypy 0 K.T. U MEepeMeIIUBaId Mpu
TOH ke Temrieparype. Uepes 1 4 peakuMOHHYI0 cMech oxJaiaanu 10 0°C; MeaneHHo pa3daBisian 20%-Hol cep-
HOH KHCJIOTOI M HarpeBaiu ¢ 0OPaTHBIM XOJIOAWIBHUKOM. Uepe3 4 4 peakLIMOHHYIO CMECh OXJIAXKIAIU 10 K.T. U
nanee 1o 0°C u noALeIauMBaiy ¢ MOMOUIbIO KapOoHaTa Kajaus. PeakliMoHHYI0 cpeay pa30aBJisiyii BOJOM U IKC-
TparupoBaau tuaaneTatom (3x50 mi). OObeTUHEHHBINH OPraHUYECKUM SKCTPAKT BBICYLIHBAIH Hal CYJb(aToM
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HATPHUA U KOHLEHTPUPOBATH C NOIYYECHUEM HEOUMINEHHOTO 1-(6-METUNMUPUAMH-3-HII)3TaH-1-0Ha (COeAUHEHUE
I) (20,0 r), kOTOpOE OBLIO MPUHATO HA CICAYIOMICH CcTaauK 0€3 KAaKOH-ITHOO0 OUHCTKH.

ES-MC[M +1]+: 136,1

Boprunpua Hatpus (2,3 r, 0,06 Moap) 100aBIAIH HEOOIBIIUMH HOPUHMIMHU B TeUCHHE 30 MHH K PAcTBOPY
coequneHus 1 (16,4 1, 0,121 moums) B 3taHone (160 M) mpu 0°C U peaKLMOHHY O CMECh MEPEMEIIHBATH IPH TOH
ke Temmnepatype. Uepes 1 4 peakuHOHHYH CMECh pa30aBIsLIH pacTBOPOM OukapOOHaTa HAaTpus (Hacsi) (2x200
MJT) H 3KCTPArupoBaIH AUXJOPMETAHOM (2x500 Ma). OObe IMHEHHbIH OPraHMYECKUH IKCTPAKT BHICYIMBAIN HAN
0e3BOIHBIM CYJIH()aTOM HATPUSA U KOHLCHTPHPOBAJIH C MOJYyUYCHHEM OJICTHO-)KEITOTO MACIA, KOTOPOS OYHIIAITH
C MOMOIIBI0 XpOMATOrpauu HA UCHAPUTCILHOU KOJOHHE (5% METAHO/TUXJIOPMETAH) C MOJIYUCHHUEM COCIHU-
Henus 11 (17,0 1, Berxoa 93% 3a 2 cTaauu) B BUAC OJICTHO-XKEITOTO MACa.

ES-MC[M+1]+: 138.1

'H-SIMP (400 MT'u, CDCl): 8 8,35 (d, J=2,0 ', 1H), 7,63 (dd, J=8.0, 2.4 T'u, 1H), 7.12 (d, J=8.0 'y, 1H),
4,89 (q, J=06,5 T'u, 1H), 3,30 (br s, 1H), 2,50 (s, 3H), 1,48 (d, J=6.5 Hz, 3H)

5-(1-MeTOKCUMETOKCHITU)-2-MeTUANUpUAHH (I11)

Coemunenue 11 (15 1, 0,109 mMonp) 10OABIAIOT, MO KAIULIM, K OXJAXKICHHOMN CYCICH3UU THAPUAA HATPHS
(6,56 1, 0,164 momp) B TeTparuapodypane (150 mu) u nepemeruusany mpu 0°C. Yepes 30 MHH XJTOPMETUIMETH-
m¢up (13,2 1, 0,164 MoIb) TOOABIAIH O KAIUIIM IPH NEPEMEINHBAHUM H TTOICP’KUBAsT BHYTPECHHIOKO TEMIIC-
parypy okoso 0°C. ITocne Toro, kak m0OaBICHHE OBLIO 3AKOHUYCHO, PCAKIMOHHYI) CMECh MEPEMEIIMBAIH MPH
TOH ke TeMmepaTrype B TeYeHUE 1 4. PEAKIMOHHYIO CMECh OXJIAXKAAIU B JIEATHOH X0a0AHOH BoAe (80 MII) M 3KC-
TparupoBany 3tunauetaroM (3x50 mur). OObe AMHEHHBIH OPraHMYECKHH IKCTPAKT BHICYIIHBATH HAJ OE3BOIHBIM
Cymb(aToOM HATPHUA U KOHLUCHTPHPOBAIH C MOJYYCHHEM MACIA OPAH)KCBOTO LBETA, KOTOPOC OYMIIAIOT C MOMO-
HIBK0 KOJIOHOYHOH (prmam-xpomarorpaduu (1% meraHon/nuxmopmeran) ¢ noayuyenueMm coeauHenus 111 (10,0 r,
51% BBIX0OA) B BUAE OJICAHO-KEJITOTO Maca.

ES-MC[M+1]+:182.2

'"H-SIMP (400 MT'u, CDCl5): 8 8,45 (d, J=2,0 ', 1H), 7,56 (dd, J=8.0, 2,0 T'ui, 1H), 7.14 (d, J=8.0 'y, 1H),
4,75 (d, J=6,4 T'u, 1H), 4,57 (ABq, 2H), 3,36 (s, 3H), 2,53 (s, 3H), 1 0,48 (d, J=6,6 'y, 3H)

2-[5-(1-METOKCHUMETOKCUITUI ) MTUPUAHH-2-1i]3TaHoaa (IV)

Cwmecs coequnenus 111 (7,0 r, 0,0386 momms) u 37% pacteop popmampaeruaa (5,8 r, 0,077 Moab) HarpeBa-
mu 10 160°C B 3anmasHHOM CTECKIIHHOHM TPyOKe B TeueHHE 5 4. PEaKIMOHHYIO CMECh OXJAKAAMM 0 K.T. U KOH-
LEHTPUPOBAIN NMPH MNOHUKEHHOM JABJICHHH C MOJYYCHHEM HECOUYMILEHHOTO COCAMHECHUS, KOTOPOE OUMILATH C
MOMOIIBK KOJOHOYHOH (h3m-xpomarorpaguu (1% METaHO/IUXIOPMETAH) C MOJYYCHHEM COCAUHCHHUA [V
(10,2 r, BeIx0a 17%) B BUAE OJicTHO-)KEATOTO Maca.

ES-MC[M+1]+: 212.1

'"H-SIMP (400 MT'u, CDCl5): 8 8,42 (d, J=2,0 ', 1H), 7,65 (dd, J=8.0, 2.4 T'u, 1H), 7.25 (d, J=8.0 'y, 1H),
4,72 (d, J=6,6 T'u, 1H), 4,65 (t, J=5,6 T'y, 1H), 4,52 (ABq, 2H), 3,73 (m, 2H), 3,24 (s, 3H), 2,86 (t, J=7,2 T'u,
2H), 1,49 (d, J=6.4 ', 3H).

4-{2-[5-(1-METOKCHMETOKCH-3THIT) TUPHIUH-2 -UJ1|3TOKCH }OcH3ampaeru (V)

Merancymgoxnopua (1,19 r, 0,01 M01p) J00ABIAIH MO KATUIAM K OXJIAXKICHHOU CYCIICH3UH COCAHHCHUS
IV (1,7 r, 0,008 Mons) u TpusTHIamuHa (1,79 ma, 0,013 Moap) B quxaopmerade (20 M) mpu 0°C u nepeMenu-
BAJIM IIPH TOH K€ TeMIepaTrype B TedeHue 1 4. PeakunonHyr cMech pazdaBmsiim Boao# (50 M) U 3KCTparupo-
BaM quxjgopMetaHoM (3x50 mi). OObCAMHCHHBIH OPraHMYCCKHI 3KCTPAKT BBICYLIHBATH HAJ OC3BOIHBIM CYJIb-
(¢atoM HaTpUId W  KOHUCHTPUPOBAIM C  moayucHueM  2-(5-(1-(METOKCHMETOKCH)ITHII)TUPHIUH-2 -
un)3TuaMeTaHcynb(onara (2,04 r, 88% BbIX0x) B BUAC JKEIATOTO MACia, KOTOPOS MPHUHATO HA CICTYIOIICH CTa-
JUU 0€3 OUHUCTKH.

ES-MC[M+1]+: 290

2-(5-(1-(METOKCUMETOKCH ) 3TUJT) THPHUIHH-2 -HJT) STHIMETAHCY Tb()OHAT dodaBmumu (2,3 r, 0,008 monp) k
NEePEMEIIMBACMOMN CycneH3un 4-ruapokcudOen3ampaeruaa (1,65 r, 0,0137 mons) u kapOonara kamus (1,86 r,
0,0137 mMop) B cMecH ToIyoaa (25 M) U dtaHona (25 mi); nepememuBay npu 85°C B reuenue 5 u. [locne uc-
TOILICHHUS UCXOJHBIX MATEPHANIOB PEAKIHOHHYIO CMECh pa30aBiny BoJOH (30 MIT) H 3KCTPAarMpOBAIH 3TUIIALC-
TaroM (2x100 mur). OObeAMHEHHBIH OPTAHUYECKUH 3KCTPAKT MPOMBIBATH BOJOMH; BBICYIIHBAIH HAJ OC3BOIHBIM
Ccyab(}aToM HATPUsA M KOHLEHTPHUPOBAIH C MOJYyYCHUEM HEOUYHMIICHHOH TEMHO-KenToH »xuakocTu. CeIpoi mpo-
JYKT OUYHINATH C IOMOINBI KOJOHOYHOU (dm-xpomarorpaduu (1% METaHON/ TUXJIOpPMETaH), MOTy4das COCIU-
HeHue V (1,5 r, Beixoa 60%) B BuAE 01¢THO-KEITOH KHIKOCTH.

ES-MC[M+1]+: 316,1

5-(4-{2-[5-(1-METOKCUMETOKCHITHJT) TUPUIHH-2 -UJT | ITOKCH } OCH3UTHACH) THA30 M AUuH-2,4 -1uoH (VI)

Munepunun (80 Mmr, 0,95 MMOB) 10OABILIM K pacTBOPY coeauHeHusa B (0,6 r, 1,9 MMOJTB) M THA30 T IUH-
2.,4-muoHa (0,22 r, 1,9 mmoutp) B 3taHOIE (15 M) M CMECh HArpeBaau ¢ OOPATHBIM XOJIOAUIBPHHKOM B TCUCHHC
HOuH. Uepes 15 4 peakUOHHY0 CMECh OXJIAXKAATU A0 K.T. © KOHLEHTPHPOBAIH MPU MOHIKEHHOM AABJICHHH C
NOJYyYCHUCM HCOUMIICHHOW CMECH, KOTOPYH) OYHMINATH C MOMOIIBE) KOJOHOUHOH (mami-xpomarorpadpuu (2%
METAHOJI/AUXJIOPMETaH), moayyas coeauueHue VI (500 mr, 64% BBIX0A) B BHIE KEATOTO TBEPAOTO BELICCTBA.

ES-MC[M+1]+: 415,1

-12 -



035866

'H-SIMP (400 MI'u, IMCO-d6): & 12,25 (br s, 1H), 8,47 (d, J=2,0 'u, 1H), 7,70 (dd, J=8,0, 2,0 I'r, 1H),
7,54 (d, J=8,8 T'y, 2H), 7,36 (d, J=8,0 'y, 1H), 7,21 (d, J=8,8 ', 2H), 4,73 (m, 1H), 4,60-4,40 (m, 4H), 4,22 (4,
J=6,2Tu, 1H), 3,24 (s, 3H), 3,20 (t, J=6,8 T'u, 2H), 1,41 (d, J=6,0 T'y, 3H).

5-(4-{2-[5-(1-ruapOKCUITUI ) TUPUANH-2-UIT|3TOKCH } OEH3UIT) THAa30UAMH-2,4-11oH (1)

PactBop 6opruapuna Harpus (115 mr, 3,017 mmons) B 0,2 N pactBope ruapokcuaa Harpus (1,2 M) men-
JIEHHO 100aBJIIM K nepeMelnuBaeMoMy pactBopy coeauHenus VI (0,5 r, 1,207 mmoib), AMMETUITIHOKCUMA
(42 wmr, 0,36 mmoinp) U CoCl,-6H,0 (23 mr, 0,096 mMouib) B cMecH BOIBI (6 Mi): TeTparuapodypan (6 M) u 1M
pactBopa ruapokcuaa Hartpus (1 M) npu 10°C u nocie 100aBIeHUs PEakIMOHHYI0 CMECh MepEeMEIIUBANIU MPH
K.T. Uepe3 | 4 1BeT peakuuu cBeTien, N00aBIsAIN AONOIHUTENbHBIE KOJMYecTBa Oopruapuaa Hatpus (46 wmr,
1,207 mmons) u CoCl,y-6H,0 (22 mr, 0,096 MMo0JIb) U epeMelIuBaHKe MPOJ0DKAIM P KOMHATHOM TeMIiepa-
Type. Uepe3 12 4 peakUMOHHYIO CMECh HEUTPaIM30BaiM YKCYCHOU kucnotoit (pH ~ 7); pazbasnsau Boxoit (10
MJI) ¥ 3KcTparupoBany stunaueratoM (3x50 mur). OObeAMHEHHbI OpPraHMYECKH IKCTPAKT BHICYIIUBAIM HaN
0e3BOJHBIM CyNb(haTOM HATpUsA M KOHLIEHTPUPOBAIM, Mojyyas HeouwiieHHoe coeaunenue VII, 5-(4-(2-(5-(1-
(METOKCUMETOKCH )3T ) TUPUTHH-2 - W1 )3TOKCH ) OeH3 1T ) THa30IuaAnH-2 ,4-1noHa (0,4 1) B Buae OJeIHO-KEITOro
MOJIyTBEPJIOTO BEIIECTBA, KOTOPOE ObLIO MPUHATO Ha cienyrouiei ctaauu 6e3 ouuctku. ES-MC[M+1]+: 417,5
2N HCI (2 mn) nodasnsuiu k pactBopy coeaunerus VII (0,4 r, 0,96 mmons) B MetaHosie (20 Mi1) U TOJTyYEHHYIO
CMEeCh HarpeBalu ¢ 0OpaTHBIM XOJOAWIBHUKOM. Uepe3 4 4 peaklIMOHHYIO CMECh OXJIAXAaldH 10 K.T., KOHIEH-
TPUPOBAM MPH MOHW)KEHHOM JABJIEHHH C MOJyYEHHEM OCTaTKa, KOTOPbIH pacTBOPSIIN B BOJE, M MOJyUYEHHBIH
pacTBOp HEMTpanu30BalM ¢ UCHOJIb30BaHHMEM pacTBopa OukapOoHata HaTpus (Hacki). [TonyueHHbI Genblif
ocazok cobupanu ¢uibTpalpeii, monyyas coenuHenue 1 (250 mr, Beixon 56% 3a 2 ctaguu) B BUAE HE COBCEM
6enoro TBepaoro Bewectsa. ES-MC[M+1]+: 373,4

'H SIMP (400 MI't, IMCO-d6): & 12,00 (br s, -NH), 8,46 (d, J=2,0 I'r, 1H), 7,66 (dd, J=8.0, 2,4 I'ry, 1H),
7,30 (d,J=8,0 I'u, 1H), 7,13 (d, J=8,4 'y, 2H), 6,86 (d, J=8,4 'y, 2H), 5,25 (d, J=4,4 'y, 1H), 4,86 (m, 1H), 4,75
(m, 1H), 4,30 (t, J=6,8 'y, 2H), 3,30 (m, 1H), 3,14 (t, J=6,4 'y, 2H), 3,04 (m, 1H), 1,34 (d, J=6,4 T'uy, 3H).

[Tpumep 5. (cmech (¢) coenunenunii (2) u (4) ) u (cMmech (¢) coenunenuit (3) u (4))

Cwmech coenuHenuit (2) u (4) (cMmech (¢)) u cMech coenuHenuit (3) u (5) (cMmech (d)) monyyanu B COOTBET-
CTBHH CO CXEMOH 7.

Cxema 7
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Cuechk (d)

MetunxnopMeTwidGupHyto rpynny (Z)-5-(4-(2-(5-(1-(METOKCUMETOKCH )3THIT ) TUPUAUH-2-UJT )3 TOKCH)OEH-
3WIUJICH)THA30IMANH-2 4-mnoHa (coequnenue VI) ynansnu mytem o6padoTku BoausiM pactBopom HCI ¢ mosy-
YyeHueM pauemuueckoro cnupra VIIIL

OHAHTUOMEPBI, COACpXKALIMecs B paueMuueckoil cmecu (Z)-5-(4-(2-(5-(1-ruapOoKCHITHI)TUPUIUH-2-
WJ1)3TOKCH)OeH3UIUAeH ) THa3zonuauH-2,4-nuoxa (VIII) pazaensnu ¢ nomouibto xupainbHoit BOXKX xpomatorpa-
¢uu ¢ nonyyeruem (R)-VIII u (S)-VIIIL.

(R)-VIII 3arem oOpabartsiBanu BoccTaHaBiuBawoieit cmechio (CoCly-6H,0, mumerunrnuokcum, NaOH,
Oopruapua HaTpHst), (MOoAU(ULIUPOBaHHKINM npoToKon Pfaltz BocctaHOBNEHUs! KOHBIOTATA), C MOJyUEHUEM CMe-
cu (¢), conmepxarieit coenuaeHus (2) u (4).

-13-



035866

(S)-VIII 3arem oOpabarbiBaniv BoccTtaHaBnuBatouieii cmecbto (CoCly-6H,0, aumerunraumokcum, NaOH,
O6opruapun Hatpus), (MoaupUuIpoBaHHKIM MpoToKoa Pfaltz BoccTaHOBIEHUST KOHBIOTATA), C MOTYYEHHUEM CME-
cu (d), coneprkareii coenuneHus (3) u (5).

[Tpumep 6. IToayueHue nuacrepeomepHsix cmeceid D-1 u D-2 M-1V:

Cxema 1:
OMOM o]

OH [0
> = Cramas 1 RS RS
| /©/\r)‘\ < )\(j\/\ W u
S
)\Q\Ao TR
Vi Vil

Xupansras
npex BIXX Crazas 2

Ent-1 (VIIl) + Ent-2 (VIll)
lommx 3 Crams 3 i
MIV D-1 MivV D-2

Cranus 1: Cunre3 coeaunenus VIII

HCI (48 mu, 2H) noGasasitot k pactBopy coenunenust VI (10 r, 0,024 mosnst) B metanosie (200 M) u nosy-
YEHHYIO CMECh HarpeBajii ¢ 00paTHbIM X0N0AWIbHUKOM. [Tocne 4 y ¢ 0OpaTHBIM XOJIOAMIBHUKOM PEAKLIMOHHYIO
CMECh OXJIAXKAAIU J0 K.T. U KOHUEHTPUPOBAIM MPHU MOHWKEHHOM JABJIEHUHU C MOJYYEHHUEM KEJITOTO TBEPIAOIrO
BelecTBa. TBepaoe BEIECTBO CyCNEHAMpPOBaId B BoAe (70 MJI) U HEHTpaIM30BalIld C MOMOIIBIO HACKILIEHHOTO
pactBopa NaHCO;. [TonmydeHHbI# 01€HO-KeAThIH 0caoK coOupany GuabTpauueil U CyIIniId B BaKyyMe ¢ Mo-
nydyenuem coeaunenus VIII (7,5 r, Berxona 84%).

ES-MC [M+1]": 371,0.

Cranus 1: XupansHas npen. BOXKX

Coeaunenue VIII (1,0 r) pacTBopsuid B cMecH, cojepkallieid paBHble 00BEMBI AUETOHUTpPUIIA, METAHOJIA U
JUXJI0pMeTaHa; BIpeICKUBaIM (150 MKJI MHBEKIIMH) B XHpaJIbHYI0 KOJOHKY npen-BOXKX (Chiralpak-1A 250x20
MM, 5 MKM) W pazaensnu [noasikHas ¢aza H-rekcan/0,05% EN B EtOH (50:50); ckopocts motoka: 18
MJI/MUH; BpeMst Toka: 60 MuH]. @pakuuu, coaepskamue HanTuomeps! VIlla u VIIIb, no oTaensHOCTH KOHIEH-
TPUPOBAIM MPU MOHWKEHHOM JABJIEHUM JO0 MUHMUMAIbHOTO 00BEMA U COOTBETCTBYIOLIME OCTATKH pa3z0aBIIsiiu
EtOAc (100 mu), a 3arem Bomoi (50 mu). IlonydeHHble opraHuueckue (asbl BHICYIIMBAIN Haja 0€3BOJHBIM
Na,SO, u kKoHUEHTpUpOBaIW ¢ noiaydeHueM coenuHeHuit VIlla u VIIIb B Buzme He coBceM O€0ro TBEpJOro Be-
mecTtea. DHaHTHOMepbl Villa u VIIIb Obutd BBIACICHBI, HO aOCOIOTHAs KOH(PUIypalusa KakI0ro 3HaHTHOMEpa
He Oblna onpeneneHa. Coenunenue Ent-1 (VIID): 250 mr (Beixoa: 50%); tg (xupanbHas BDOXKX)=14,8 mun; ES-
MC [M+1]": 371,0;

'H IMP (400 MTI'u, IMCO-d6): & 12,5 (br S, 1H), 8,47 (s, 1H), 7,71 (s, 1H), 7,67 (dd, J=8.0, 2,0 T'u, 1H),
7,53 (d, J=9,2 'y, 2H), 7,31 (d, J=7,6 I'u, 1H), 7,08 (d, J=8,8 I'y, 2H), 5,25 (d, J=4,0 'y, 1H), 4,74-4,76 (m, 1H),
4,43 (dd, J=6,8, 6,4 I'y, 2H), 3,18 (t, J=6,4 I'u, 2H), 1,34 (d, J=6,4 ', 3H).

Coeaunenne Ent-2 (VIII): 2 37 mr (Beixox: 47%); tg (xupanshas BOXKX)=16,7 mun; ES-MC [M+1]":
371,0;

'H SIMP (400 MI', IMCO-d6): & 12,5 (br S, 1H), 8,47 (s, 1H), 7,71 (s, 1H), 7,67 (dd, J=8.0, 2,0 T'u, 1H),
7,53 (d, J=8,8 ', 2H), 7,31 (d, J=8,0 'y, 1H), 7,08 (d, J=9,2 I'y, 2H), 5,23 (d, J=3,6 'y, 1H), 4,75 (m, 1H), 4,43
(dd, J=6,8, 6,4 'y, 2H), 3,18 (dd, J=6,8, 6,4 I'y, 2H), 1,34 (d, J=6.,4 T'y, 3H).

CuHTe3 1nacTepeoMepHbIX cmeceit M-IV
Cunres D-1 MIV

Cranus 3:

Pactsop NaBH, (77 mr, 2,02 mMoinb) B 0,10 NaOH (2 M) MeUIeHHO J100aBIsAIM K MEepeMEIMBaEMOMY
pactBopy coenuHenuss Ent-1 (VIII) (250 wmr, 0,675 mmonas), muMmetwiridokcuma (32 wmr, 0,27 MMoib) u
CoCl,-6H,0O (16 mr, 0,067 mmonb) B cmecu Boasl (10 ma), TT'® (10 ma) u pactBopa 1M NaOH (0,5 mn) npu
10°C u peakUMOHHYIO CMECh MEPEMEIIMBAIOT, NOKa He oOecuseTuaachk npu RT B Teuenue 1 u. [locne Toro, kak
peaklMOHHas cpea 00ecLBeTHIAach, J00ABIsUIM IOMONHUTENbHOE KoanuecTBo NaBHy (26 mr, 0,675 MMouip) U
CoCly-6H,0 (16 wmr, 0,067 MMOJb) M NepeMenMBaHue MPOIODKAIM MPU KOMHATHOH Temneparype [JlonoaHu-
TeabHble KoandecTBa CoCl, u NaBH, noGasisuiu ¢ 12 4 uHTEpBaiaMu, Moka UCXOJHOE BEIECTBO HE MCCAKHET,
4TO KOHTPOJHPYIOT ¢ nomotbio LCMS]. Yepes 90-96 u peakuMOHHYIO cMeCh HEHTpalu30BaiM YKCYCHOH KH-
cnotoit (pH ~ 7); paz6asnsiau Boaoit (10 mu) u skctparvpoBanu B EtOAc (3x50 mu1) . OObeAMHEHHBIH OpraHu-
YECKHUIl SKCTPAKT BBICYIINWBAIN Haj 0e3BOIHBIM Na,SO, M KOHLIEHTPUPOBAIIH, NOJyyas HEOUMIIIEHHOE COeIMHE-
HHE, KOTOPOE OYHIIATH C MOMOLIBbIO KOJOHOUHOH (dm-xpoMartorpadun (Si0,, 4% meranon 8 CH,Cl,) ¢ mony-
YyeHueM auactepeoMmepHoii cMmecu MIV D-1 (125 mr) B BUae He coBceM 0esloro TBEpAOro BELECTBA.

Cunres D-2 MIV
Cranus 3:
Pacteop NaBH, (72 mr, 1,921 mMonb) B 0,1 H NaOH (2 mi) meaneHHO 100aBiisijiv K NEpEMELIMBAEMOMY
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pactBopy coeaunenus Ent-2 (VII), (237 wmr, 0,64 mmonb), numeruiarivuokcuma (30 mr, 0,256 mMmoib) U
CoCl,-6H,0 (15 mr, 0,064 mmonb) B cmecH Boabl (10 M), TT'® (10 mu) u pactBopa 1M NaOH (0,5 mu) npu
10°C, u peakIIMOHHYIO CMeCh IepeMellUBaIN MPU KOMHATHOW TemnepaType B TeueHue 1 4. [locne Toro, xak
peaKIMOHHAs cpefa 00eCBETHIIACH, T00ABIIIN NONOTHUTENRHOE KomdectBo NaBH, (24 mr, 0,64 MMoii) 1
CoCly:6H,0 (15 wmr, 0,064 MMoJb) M nepemMelBaHue MPOJOJDKAIM MTPU KOMHATHOW Temneparype [JlononHu-
teapHble kKosndecTBa CoCl,-6H,O u NaBH, no6aBnsanu ¢ 12 4 uHTEpBanaMu, moka UCXOJHOE BEIIECTBO HE UC-
TOUIMTCS, YTO KOHTpoJUpoBaiu ¢ nomoinbio LCMS]. Yepe3 96 4 peakIMOHHYIO cMeCh HEUTPaAJIU30BaIH YKCYC-
Hoit kucnortout (pH ~ 7); pazo6asnsiau Bogoit (10 mu) u skcrparupoBainu B EtOAc (3x50 mia). OObeIMHEHHBIH
OpraHMYEeCKHH SKCTPAKT BHICYIIMBATH Haj 0e3BogHBIM Na,SO, U KOHUEHTPHUPOBATH, MOJTy4as HEOUHINCHHOE
COCJIMHEHHE, KOTOPOE OYHINAIU ¢ TIOMOIIBIO KOJIOHOUHOU (pratn-xpomarorpaduu (SiO,, 4% meranon 8 CH,Cl,)
¢ noyueHueM auactepeomeproit cmecu MIV D-2 (100 Mr) B Buzie He coBceM 0€J10r0 TBEPAOTO BEIIECTBA.

MIV D-1: Berxox: 125 Mr (50%); tg (xupansnas BOXKX)=17.8, 14,7 mun; ES-MC [M+1]" : 373,0,

'H SIMP (400 MI't, IMCO-d6): & 12,00 (br s, NH), 8,46 (d, J=2,0 I'u, 1H), 7,67 (dd, J=8,0, 2,4 T'u, 1H),
7,30 (d, J=8,0 I', 1H), 7,13 (d, J=8,8 'y, 2H), 6,86 (d, J=8.4 I'n, 2H), 5,27 (d, J=4,0 I'n, 1H), 4,88-4,85 (m, 1H),
4,76-4,74 (m, 1H), 4,30 (t, J=6,8 T'u, 2H), 3,30 (m, 1H), 3,14 (dd, J=6.8, 6.4 I'u, 2H), 3,08-3,02 (m, 1H), 1,34 (d,
J=6,4 I'y, 3H).

MIV D-2: Beixox: 100 Mr (42%); tg (xupansias BOXKX)=19.4, 16,5 mun; ES-MC [M+1]": 373,0;

'H SIMP (400 MI'u, IMCO-d6): & 12,01 (br S, -NH), (d, J=2,0 I', 1H), 7,67 (dd, J=8.,0, 2,0 T'u, 1H), 7,31
(d, J=8.,0 T'u, 1H), 7,13 (d, J=8.8 I'u, 2H), 6,86 (d, J=8.8 I'u, 2H), 5,27 (d, J=4.0 'y, 1H), 4,88-4,85 (m, 1H),
4,76-4,74 (m, 1H), 4,30 (dd, J=6,8, 6.4 I'ny, 2H), 3,30 (m, 1H), 3,14 (dd, J=6.8, 6,4 I'y, 2H), 3,08-3,02 (m, 1H),
1,34 (d, J=6, 8 T'u, 3H).

Cwmecu auactepeomepoB D-1 u D-2 MIV cootBeTcTBYIOT cMecsiM (¢) U (d) , OMMCAaHHBIM BBIIIE, HO KOH-
KPETHBIC JHACTEPEOMEPHI, IPUCYTCTBYIOIIHE B KAXI0H CMECH JHACTEPEOMEPOB, HE OBUIH OIpeeICHEI.

ITpumep 7. in vitro ADME 1 Tokcukosioruueckas XxapakTepucTuka

[TpoTokoun: npoBe/ieHHbIE aHATIM3bI BKIIIOYAIOT UHIHOMpoBaHue 1uroxpoMa P450 paziuunsiMu n3ogdopma-
MH, MUKPOCOMAJIbHYIO M FeNaTOUUTHYIO CTaOMIbHOCTh, HEHPOTOKCUYHOCTh B HEPBHBIX KJIETKAaX M aHAJIHU3bI Oe3-
onactoctd hERG mpu nomomu snekrpodusrosioruyeckoro usMepenust ¢ukcamuu norenuuana (FDA Draft
Guidance for Industry. Drug Interaction Studies - Study Design, Data Analysis, Implications for Dosing, and
Labelling Recommendations 2012, The European Medicines Agency (EMA) Guideline on the Investigation of
Drug Interactions Adopted in 2012, Schroeder K et al. 2003 J Biomol Screen 8 (1); 50-64, Barter ZE et al. 2007
Curr Drug Metab 8 (1); 33-45, LeCluyse EL and Alexandre E 2010 Methods Mol Biol 640; 57-82). Pe3ynbraTsr
MOKa3bIBAIOT Oe30nacHbIi U O1aronpuaTHblil npoduias ADME i coesvHeHuit no HacTosieMy H300peTeHHIO.

ITpumep 8. OtHomeHus miazma-mosra nuoryurazona, MIV, MIII u MII nocne nepopajibHOro 103UpoBa-
HHUS OJTHOKPATHOTO BBEACHHUS MHOTIMTa30Ha npH 4,5 mr/kr camiiam Mbitei C57BL/6.

OTHoLIeHUS MO3r-IIJ1a3Ma PacCYMTHIBAIM Ha OCHOBE ypoBHe# nuornurazona, MIV, MIII u MII B mnazme u
MO3re, KOJIMYECTBEHHO OIpeeeHHbIX TpH Cmax (MakcuMallbHasi KOHIEHTpAIMs ) 10cje NepopaibHOTro npremMa
OJHOKPATHOTO BBEJCHUS MUOTIMTAa30Ha npu 4,5 mr/kr camuiam mbimeii C57BL/6.

[IpouieHTHOE OTHOIIEHHE MO3ra-miasma coctapisiio 9, 13, 7 u 1% coOTBETCTBEHHO ISl TUOTJIMTA30Ha,
MIII u MII, kak noxa3zano Ha ¢ur. 4. Takum oOpazom, aktrBHbie MeTaboauTsl MII u MIII npeononesanu ['Db B
3HAYUTEIBHO MEHBIICH CTENMeHHW, YeM NHOTIMTa30H, Kak 3TO OBIJIO TNpeacka3aHO Ha OCHOBaHUHM (DU3HKO-
XUMHUYECKHX CBOUCTB coequHeHHH (cM. Tads. 1). B otiinuue ot atoro, Mmetabosut MIV HeoxuIaHHO NpeoaoJie-
Bas ['Ob ¢ 6osiee BHICOKUM MPOLEHTHBIM OTHOIICHUEM, YEM UCXOJHOE COCTUHEHHE MUOTTUTA30HA.

Pacuersr 060oux ungexcon (ClogP u QPlogBB) mis nuornurasona u ero meradosuros MII u MIII npuse-
JeHbl B Ta0. 1. JIng o00MX HUHAEKCOB 2 MeTabOuTa SBJIAIOTCS 00jiee HU3KMMHM, YeM JJIS MMHOTJIMTA30Ha, YTO
npeanaraet 111 MII u MIII menee npenMy1necTBeHHOE MPOHUKHOBEHHE U pacnpeaeiaenue sHyTpu [ITHC.

Tabnuma 1

CTpyKTypa HaspaHue QPlogBB CLogP | HBD HBA
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N \<
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MIV -1,72 1,78 |2 5

-15-



035866

ITpumep 9: COOTHOWICHUS MIa3Ma-MO3r NMUOraMTa3oHa u MIV u nocieayrolee nepopaabHOE T03UPOBAHUE
OJHOKPATHOTO BBEACHUS THOO0 MUOTIHTA30HA, 1100 M-IV mpu 4,5 mr/kr quis kaxknoro camua msimei C57BL/6.

Jl1s1 noaTBep KACHUS PE3yIbTaTOB, MOKA3AHHBIX B IOCICIHEM IPUMEPE, ObLTH MPOBEACHBI JOTIOJIHHTEb-
HBIE SKCTIICPHUMEHTHI.

COOTHOLIGHHE MO3T-IIA3Ma PACCUMTHIBATH HA OCHOBE (DapMAKOKMHETHYECKHX KPHBBIX MPO(HICH KOH-
HECHTPALMA-BPEMS B IIIA3ME M MO3I€, PACCUMTAHHBIX KAK IUIOMIA/b IO KPHUBBIMH ITHOTIHTA30HA H MOCJE NEPo-
PaNbHOTO AO3MPOBAHMS OJHOKPATHOTO BBEACHHUSA JUOO MHOTTUTA30HA, 100 MIV mpu 4,5 Mr/kr ans xaxaoro
camuam Mmermeit C57BL/6.

ITpOoLECHTHOE COOTHOIICHHE MO3T-IIa3Ma cocTaBuio 8 u 12% aya muormurasoHa u M4 COOTBETCTBCHHO,
Kak MokasaHo Ha dur. 5. 310 50% yBeaHUeHHE B COOTHOIICHUH MO3T-IIa3Ma A THAPOKCHIHPOBAHHOTO META-
6omta M-IV 1o cpaBHEHHUIO C TEM, KOTOPOE HAOMFONAETCA A1 MHOTJIMTA30HA MPH TEX XKE YCIOBHUAX, OBIIO CO-
BEPLICHHO HEOXKUAAHHO M3 MPOTHO3HBIX PACUETOB HA OCHOBE HA (DU3HKO-XHMHYECKUX CBOMCTB (CM. Tadu. 1).

M-IV noxa3selBaeT MOBEACHHE, MPOTHBOMOIOXKHBIM OxkuaacMoMy. Kak u MII, MIV saBasgercsa MOHOruapo-
KCHJIMPOBAHHBIM META0OJHTOM, HO BMECTO YMEHbLICHHUA HAa 0k0yo 50% ero npoHukHOBeHMs [ OB, nmpoHUKHO-
BeHUe [ Db Ob110 Ha 50% BHIIIE,

Pacuersr 06oux unnekcos (ClogP u QPlogBB) nmsa muormurazoHa u M-IV mpeacrasneHst B Ta0n. 1. [Ins
06oux MHACKCOB MIV moOKa3bIBaET MEHbLICE 3HAYCHHE, YEM IHOTIMTA30H, YTO MO3BOJLIET MPEANOI0KUTD, UTO
aas M-IV MeHee mpeuMyIeCTBEHHOC MPOHUKHOBCHHE U pacmpeneiacHue BHYyTpH LIHC, Bompeku ToMy, UTO He-
0’KHIAHHO OBLJIO OOHAPYKECHO IKCMIEPUMEHTABHO.

IMpumep 10. OnpeaencHue 3MUMEPU3ALUH in Vivo ABYX AHACTEpEOoMEpHBIX cMmecedt MIV, D-1 u D-2, Ha
MBIIIAX

[Tporoxon: Beinu onpeneneHs! papMakOKHHETHYECKUE MAPAMETPBI JHacTepeoMepHbIX cmeceid D-1 u D-2
5-(4-(2-(5-(1-ruAPOKCHATUIT) THPHIUH-2 -UJT) STOKCH )OS H3UT) THA30 M IUH-2, 4-THOHA TOCJIE OJHOKPATHOTO MEpO-
PaNBHOTO BBCACHHUS Yepe3 30HI M03BI (4,5 MI/Kr) camIaM MBEHIAPCKUX MBIIICH-aTb0HMHOCOB. B 001meii crnox-
HocTH 51 MbImb OBUIM HMCHOJB30BAHBI B 3TOM MCCICIOBAHMM C MAPAUICIBHBIM JU3AHHOM BBIOOPKH
(n=3/BpeMeHHas TouKy). OOpa3ubl KPOBH COOUPATH MEPET JO3HPOBAHUEM U PA3TUUHOC BPEMSA MOCIC BBEACHUS
JI03BI JU1s1 00CHX NEPOPATBHBIX (PAPMAKOKHHETHK.

Cmecu guacrepeomepoB D-1 u D-2  5-(4-(2-(5-(1-rHaIpOKCHITUI) MHPUIUH-2 -HIT)3TOKCH)OCH3HI) THA-
30 MAMH-2,4-AHOHA 3KCTPArHPOBATH U3 00PA3LOB MIA3MBbI ITBCHIAPCKOH MBIIICH-ATBOMHOCOB C HCIIOTb30BAHH-
€M Croco0a >KUAKOCTHO-)KUAKOCTHOH SKCTpakuuu (LLE) 1 KOIMYECTBCHHO ONMPEACIH C MOMOIUBIO JKUAKOCT-
HOU Xpomarorpaduu, TAHIEMHO COBMEIICHHOH ¢ Macc-cnekrpomerpueii (LC-MS/MS) ¢ anekrpocnpeiiHoii uo-
Hu3auuer (ESI) u monuTopuHrom Heckounpkux peakuuit (MRM). OtoOpaHHbIe 00pa3ubl MIa3Mbl H MO3ra ObLIH
NOJABCPTHYTHl XUPATBHOMY AHATH3Y C HCIOB30BAHHCM XHPANMBGHOU KOMOHKH AGP mis uacHTU(HKALMH XH-
PaANTBHOTO MHTEP-MPEOoOPA30BaHUA. AXMPATLHBIH OHOAHATMTHYCCKUHA CIIOCOO OBLT MCIOJB30BAH 11 KOJIHYCCT-
BEHHOTO ompeaeneHus oommero M-IV, mpucyTCTByrOImEro B 00pa3uax mia3Msl 4 MO3ra.

OO0pa3usl COCTABOB COOTBETCTBYHOIIUM 00pa3oM pa30aBasm 70%-HbIM METAHOJIOM M MPHOOPHBIH OTBET
CPAaBHHBAJH C M3BECTHBIMH COOTBETCTBYIOIUUMHM JHACTCPCOMEPHBIMH CTAHIAPTHBIMH CMECAMH C HCIOJb30Ba-
HHEM axupanbHoro crnocob6a LC-MS/MS. Hwxkuult npenen xomryecteeHHOro ompeneneHus (LLOQ) B mmazme
A1 JHACTEPEOMEPHOU CMECH D-1 U D-2 5-(4-(2-(5-(1-ru IPOKCHUITUI) MUPUIUH-2 -
HIT)3TOKCH)OCH3MIT) THA30 M ANH-2 ,4-110Ha (1) cocraBmsaer 0,99 Hr/mu. PapMaKOKUHETHUECKHE MAPAMETPHI ObI-
JIH PACCUMTAHBI C HCMOIB30BAHUEM CPEACTB HE-0104HOT0 aHanu3a Phoenix WinNonlin.

PesynbraThl 3THX 3KCIIEPUMEHTOB MPEACTABICHBI HAa (ur. 6. JIaHHbIE SCHO MOKA3BIBAKOT, YTO pa3HHULA B %o
NPEBPAILCHHUS CPEIU THACTCPEOMEPHBIX CMECEH Y MBIIICH ABIACTCS BBICOKOM. In vivo kak D-1, tak u D-2 B3au-
MOIIPEBPAILATHCSA, XOTA npespameHue B D-2 u3 D-1 saBisercs ropazno 0oJiee aKIEHTHPOBAHHBIM, YEM MPEBpA-
mienue u3 D-1 d D-2.

ITpumep 11. XapakTepHCTUKA MOBPEKACHHBIX [NTyTAMAaTOM KOPTHKAJIBHBIX HEHPOHOB B KAUECTBE MOJCIH
0one3Hu Abureiimepa.

[TepBUyHBIE HEHPOHBI KOPBI TOJIOBHOTO MO3Tra, MOBPE)KACHHBIE ITyTAMAaTOM (3KCAHTOTOKCHYHOCTD), SIBJIA-
FOTCSl XOPOIIO 3apPEKOMEHIOBABHICH ceOs in vitro MOAE b0 HeHpoJercHepaTHBHBIX paccTpoicTs (J Neurosci,
1999 Apr 1;19(7):2455-63; J Neurosci Res. 2013 May;91 (5) :706-16), Takux xak 0one3Hs [lapkuHCOHa, 00-
ne3Hs Ansrreiimepa u 6one3Hp XaHTHHITOHA (Brain Res Bull 2013 Apr;93: 27-31), HO U APYTHX NATOJIOTHIA,
TaKHUX Kak paccesHHbI cxiepo3s (Scand J Immunol 2014; 79 (3): 181-186).

[Tporoxon: KopTHkanbpHble HEHPOHBI KPBIC KyJITHBHPOBATH, Kak omucaHo y Singer (J Neurosci. 1999 Apr
1;19(7):2455-63) u Callizot (J Neurosci Res. 2013 May;91(5): 706-16).

OMOPHOHBI COOUpATH U CPa3y K& MOMEIIATH B OXJAKIACHHYIO BO JIbay cpeay Jleibosuna. Kopy roaoBHo-
ro Mosra oOpabarsiBaiM pacTBOpOM TpuUNCHHA-DATA M AUCCOLMAIMIO OCTAHABIMBAIH A00aBieHHeM Dul-
becco's moaudunuposannoii cpeast Urma (DMEM) ¢ rmoko3oit (Pan Biotech), coaepxameit IHKazy [ u 10%
¢erampHOU Temtubel chiBOpoTKH (FCS). Kierku mMexaHHueCkH pasbeauHsATH U ueHTpudyruposamd. Ocaaok
PECYCTICHANUPOBATM B ONMPEICACHHON KYIbTYPATBHOM cpene ¢ Helporpoduueckum (akropom mosra (BDNF) B
KOHUEHTpauuu 10 Hr/mo

Knerku BbiceBanu B 96-IyHOUHBIC MIAHMICTBI, MPEABAPUTEILHO MOKPHITHIC MOMU-L-TH3HHOM, U KyJbTH-
Buposamu mpu 37°C. Cpexy MeHsanu kaxasie 2 nHs. KopTukanpHble HEHPOHbI OABEPraJd HHTOKCHKALUH TJTy-
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TaMaToM uepe3 13 AHel Ky IbTHBHPOBAHUSL.

Ecnu xopotko, T0 Ha 13-if aeHp kynastuBUpoBaHusA BDNF u ucciaexyeMoe COeIMHEHUE MPEABAPHTENBHO
HHKYOHpPOBAIH C NMEPBUYHBIMH KOPTHKAJIbHBIMH HEHPOHAMH B TeueHHEe | 4 mepen BO3ICHCTBHEM IIyTamara.
['myramar go0aBiaau A0 KOHEUHOH KoHUEHTparuu 40 MKM, pa3BeACHHbIH B KOHTPOJIBHOH Cpele B MPUCYTCT-
BuH BDNF nu rectupyeMoro coeIuHeHus, B TeucHue 20 MUH.

Uepe3 20 MUH IIyTaMaT BBIMBIBATH U CBEXKYIO KyJIbTypaibHy0 cpeay ¢ BDNF umu tecTupyeMsIM coeau-
HEHHEM JO0ABIIUIM B TEUCHHUE JOTOJHHTENBHbIX 48 u. OLEHKY BBDKMBAEMOCTH MPOBOJMIM C mOoMoOIbs0 MTT-
aHamu3a BBIMOJHEHHOTo ¢ ucmoib3oBaHueM CellTiter 96® Aqueous One Solution Cell Proliferation Assay
(Promega).

Pesynsrarel npeacrtasiens! Ha ¢ur. 7. OHM JEMOHCTPHPYIOT, YTO NMPH MOBPEKICHHH riayTamMaTtom MIV
(cocmuHeHue (1)) moka3piBaeT 3anMTHBIA dPPEKT (JOCTIOKEHHE 3HAYCHMA LA 3 MKM) . MHTEpecHo, uto ans
MIV MbI HaOmOJaTH KPacHBYIO KpHBYIO B (hopme kosokona. Ilpu 3 MKM MBI HMEEM MOJHBINA 3AIMUTHBIN 3(-
(ekT, Kakoi HAOMFONACTCS MPH MCMOJB30BAHMU 3TANOHHOTO coeauHcHus (BDNF, 50 vr/mu). Bce BemmumHbI
BBIPAXKCHBI KaK CPEeIHEE 3HAUCHHE +/- CpeIHEKBaApaTHUECKas OmHOKa. CTaTHCTHUECKHH aHAIH3 MPOBOJHIICS C
noMmoter0 oaocroporHero ANOVA ¢ mocnenyromum tectoM JanuerTta wid PLSD-tectom ®@umepa, p <0,05
CUHTAKOTCA 3HAYUMBIMH.

[Tpumep 12. OnpeneneHue unrnOupoBaHusis MAO-B (MOHOAMHHOKCHIA3bI) B KAYECTBE MOTCHLUMAIBHOIO
JIEKapCTBEHHOTO CPECTBA 1 JIeueHus 0oye3Hu [TapkuHCOHa.

CenexruBHble uHrHONTOPHI MAO-B yBennuusaror ypouu nodamuuna B [THC, nocrpagasmeii npu 0ones-
Hu [TapkuHCOHA O6€3 yBeTHUECHHUS YPOBHS APYTHX HEHPOMEIHATOPOB (aAPEHATHHA, HOPAAPECHAIWHA H

CEPOTOHHHA), B OTJIMUHE HECENEKTUBHBIX HHTHOUTOpoB MAO (MAO-A u MAO B) . Maru6uropst MAO-
B MOryT OBITh HCIIOJTB30BAHBI TAKOKE IS JICUCHUS IETPECCHUI.

[TpoTokon: pekoMOHMHAHTHBIE Oenku MOHOAMHHOKCHAA3 MAO-A u MAQO-B yenoBeka Ob111 NPHOOPETEHBI
y Sigma Aldrich (cceumka M7316 u M7441, cOOTBeTCTBEHHO). {19 OTC/ICKUBAHUA ()CPMECHTATUBHOH AKTHBHO-
ctu MAO U CKOpPOCTH €¢ MHrHOWPOBAHMA MCHOJB30BATH AHATH3A HA OCHOBE (hayopecucHuuu. CyOcTpar o
aHaM3a, KYHapaMUH, He SABIAETCS (DJIyOPECLEHTHBIM J0 MPOX0XKICHUSA OKUCIHTEIBHOTO Ie3AMUHHPOBAHUS MPH
nomomd MAQ, 4T0 MPUBOIUT K 0OPA30BAHUKO (DIyOPECUHPYIOMICTO MPOAYKTa 4-OKCHXHHOIHHA. KyHapaMuH
asgeTcs cyocrparoM kak a1 MAO-A, tak u MAO-B (necnermguueckuii cyoctpar). Knopruius u aenpeHun
(Sigma Aldrich) ucnoxp30Banu B Ka4eCTBE KOHTPOJIA A1 creurguueckoro uHruouposanust MAO-A u MAO-B
COOTBETCTBECHHO.

Pesynbrarel mokasbBarOT, 4to S5-(4-(2-(5-(1-rHapOKCH3THI)MHPHIUH-2-HT)3TOKCH)OCH3HI) THA30TH IUH-
2,4-muoH uHruoupyer MAO-B ¢ ICs,, coctapmatomeii 70,5 HM. B oTnuume OT 3TOr0 JaHHOE COCTHHCHHC HE
HHrHOHpyet 6e10k MAO-A.

[Tpumep 13. Xapaxrepuctuka 3(h(PeKTHBHOCTH in VIVO HA )KMBOTHBIX MOJAEIAX 3KCINEPUMEHTATILHOTO ay-
TOUMMYHHOTO 3HIE(anmomueura (EAE) xak MoaeTH HEHPOBOCMAIUTCIIBHBIX 3200 ICBAHU.

HeiipoBocnaneHue MOXET OBITh HHMIMMPOBAHO B OTBET HA PA3JIM4HbIC MH(EKLUMH, YEPEIHO-MO3TrOBOMH
TPaBMBbI, TOKCHYECCKHUE BEINECTBA HIIH Ay TOMMMY HHBIE PEAKLIUH B LICHTPAIbHOH HEPBHOH CHCTEME.

Mopgemu HeHpOBOCHANCHHS, XapaKTEPH3YIOMMEC mpoaudepauueii acCTpOUUTOB U MHKPOTIHH, HAPAAY C
NOTEPEH HCHPOHOB, SABISIOTCS XAPAKTCPHOW OCOOCHHOCTBE) MHOTHX 3a00JICBAHHH LCHTPATLHONW HCPBHOU CHC-
TEMBI, BKIOYasd OONC3Hb AJBUrCHMEPa, PACCESHHBIA CKJICPO3, MHCYJIBT, 0O0NC3Hb [IapKHHCOHA, YEPEITHO-
MO3roByro TpaBMy, HHpekumo u ALD (Human Molecular Genetics, 2004, vol. 13, No. 23 2997-30006).

XPOHHYECKOE BOCHANICHHUE MPEACTABIIET COOO0H 3aMEAJICHHYO AKTHBALKIO INTHAIBHBIX KJICTOK H MPUBJIE-
YEHHE JPYTHX HMMYHHBIX KJIETOK B TOJIOBHOM MO3re. JTO XPOHHUYECKOE BOCNAJCHHE, KOTOPOE OOBMMHO acco-
LHUPYETCS C HEHPOJETCHEPATHBHBIMHU 32001€ BAHHAMHU.

Moaem EAE npencraBiser cob60it Moaenp HEHPOBOCTIANCHHS, KIACCHYECKU HCHOb3YEMYIO U PACCEsH-
HOTO CKJIEp03a, KOTOPBIH HANIOMHMHACT H BKIFOYAET B ceOs OOJBLIMHCTBO OCOOCHHOCTEH TSDKEIBIX LepeOpas-
HbIX (popm ALD, akTHBAalMH MHUKDOTJIHH, JEMHEIMHU3ALHHA MO3Ta, a TAKKE ICTCHEPALIMH AKCOHOB. XOTS 3THO-
norus 3abonesanus oramyaercs or ALD u EAE (Moaenp paccessHHOro Ckiiepo3a BbI3BAHA Ay TOPEAKTHBHOIO
CD4+numpouuros), moaenb EAE sBnfercs LEHHBIM HHCTPYMEHTOM JJII H3YYCHHS CIOCOOOB JICYECHHS KaK
ALD, tak u paccesHHoro ckyepo3a (Nature 2007; 7: 904-912).

[Tporokon: Pa3BuTHE KIMHHMYECKUX CHMIITOMOB IIPH PACCESHHOM CKJIEPO3€ H €0 MOJCIH IKCIIEPUMCH-
TaJTbHBIH ayTOMMMYHHbIH 3HUEpanomueauT (EAE) Ha )KMBOTHBIX BKIIFOUAET AKTUBALMIO T-KJIETOK H HX MHIPa-
I[HI0 B LCHTPAJbHYI0 HEPBHYIO CHCTEMY, NMPOXYLHPOBAHHE TNTHAJBHBIX IMMPOH3BOAHBIX BOCHAIHUTEIBHBIX MOJIE-
KyJI H JEMHEIMHH3ALHIO U MOBPEKICHUE AKCOHOB. XpOHUUYECKUH, MOHO(a3HbIi EAE akTHBHO MHIyLMpOBaiCH,
KaK OIHCAHO, CHHTCTHUECKUM MENTHIOM MHEIHHOBOTO OJHMIOJCHIPOLMTHOTO rauKkonpoTeuHa 35-55 (MOG35-
55, MEVGWYRSPFSRWHLYRNGK, SEQ ID NO: 1) ¢ yucrotoii Beime 98%. Camkam mbrmei C57BL/6 (6-8
HeJeIbHBIM) BBOAHIH (aBe 100 MK MOAKOXHBIC HHBECKUUHU B OJHY 3aIHIOK KOHEYHOCTB) 250 Mkr MOG35-55,
3MYJIBTHPOBAHHOTO 3a0yepeHHoro ocdarom pacTeope, cMemaHHOro ¢ 100 MKI mOHOTO agbproBaHTa DpeitH-
na, copepxamero 500 Mxr Mycobacterium tuberculosis (Difco, Detroit, MI). MpIu nosty4aas HHBCKIHEO KOK-
momHoro TokcuHa (400 Hr B 200 MK 3a0y¢epeHHoro ocdaTom pacTBope, BHy TPHOPIOLIMHHO), BTOPYIO HHB-
EKLHUI0 KOKJIIOIIHOTO TOKCHHA yepe3 2 aHA u Oycrep-uHbeKIo MOG35-55 uepe3 7 nued. Knunmueckue mpu-
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3HAKH OLCHHUBAIH CICAYIOIIMM 00pa3oM: 0, HHKAKHX MPHU3HAKOB, 1,0, ApAOIBIA XBOCT/MOTEPS HPAMOTHL, 2,0,
arakcus ¢ apsa0asM XBocToM; 3,0, mapajaud OJHOM 3aaHEH KOHE4HOCTH, 4,0, mapamuy 00eHX 33THHUX KOHEYHO-
creit; 4,5, aronuposanue u 5,0, cMepTh. g 00eux MOAEACH OTMEUATH OLEHKHU MO S5-0a/UIbHOM IIKANe M MOA-
CYMTBIBAJIHM TOJBKO B JcHb CMepTH. COCAMHEHHE BBOJHMIH ABAXKIbI B JCHb (CTABKA), HAYMHAS C 5-TO JHA HOCIE
HMMYHU3AIHH B TEUEHHE 15 THEH B TPEX PA3NUYHBIX BO3PACTAIOIIUX J03aX.

Pesymbprarsl nokazanu, uro MIV (coeaunenue (1)) CHHOKAET pa3BUTHE U TSDKECTb B MOJCIH IKCNEPHMCH-
TaJbHOTO AyTOMMMYHHOTO 3HUE(anomueauta. CpenHHE eKeIHEBHbIC KIMHHUYECKHE NMOKA3ATENU U3 IKCIEpPH-
MEHTA MOKa3aHb! HAa ¢ur. 9. KNHHUYECKHE CHMIITOMBI YMEHBIIAKOTCS A030-3aBHCHMBIM 00PA30M, CaMbI€ BBICO-
KHE J03bl MOKA3BIBAKOT MAKCHMANBHBIH 3(dekT. KnuHuueckue cuMnToMbl ObLTH CHIDKEHBI TPH nomoinyd MIV,
YTO MOATBEP>KAACT poib akTHBauuu PPAR-ramma B 3amurHeIx agdekrax. C reueHneM He ObUIH CBS3aHBI MOTE-
P Macchl TeNa U KaKas-IHOO CYIIECTBEHHAS TeMATOJIOTHYECKAst TOKCHYHOCTb.

HeitpoBocnancHue ABISCTCA OTIIMUMTCILHOM YEPTO# KaK PACCESTHHOTO CKIepo3a, Tak u ALD, mo3tomy
MIV moxeT ObITh 3 (CKTHBHBIM MpH 000UX 3a001¢BaHUAX. B caMoM Aee, CHIDKCHHE aKTHBAI[UH MHKPOTTHH
NPEAOCTABIIECT MOJICKYIPHY OCHOBY A1 OOBACHCHUS, moueMy ajutoreHubie u ayroaoruunsie HSCT a¢dex-
TUBHBI ITPY MOJABJICHUH MO3TOBOTO BOCHAJICHHUS, 3 MMEHHO, ITyTEM 3aMEHBbI H (DYHKUHOHAIBHOTO METadomre-
CKOTO BOCCTAHOBJICHMS JTMHHM MOHOLMTOB H CB3H (peHOTHIOB CALD u AMN C 00ImHM NAaTOTCHHBIM ITyTEM
(Human Molecular Genetics, 2012, vol. 21, No. 5 1062-1077). Takum 00pa3oMm, 3TH MOJEIH MOTYT UMETh
O0JbIION MOTEHLMAT U AKTYATIBHOCTD U1 H3yueHHs poym aronuctoB PPAR-ramma B ALD.

[Tpumep 14. Xapakrepuctuka pudpodaactos ot mauueHToB X-ALD B KauecTBe MoAeaH X-CBA3aHHOH aJ-
PEHOICHKOAUCTPODHH.

Konrpoabubie pudpodaacTer u GudpoOaacTsl ¢ X-XpOMOCOMOH aAPEHOICHKOAUCTPOHEH YETOBEKA OBLITH
nosyuensl o1 Coriell (Candem, CIIIA). Knerku Beipamusamy B Jyas0ekko-moauduuupoBansoii cpeae Eagle,
comepxameit 10% sMOpHOHANMBHON Obrubei CHIBOPOTKH, 100 ex/Mn meHUIMMHA U 100 MI CTPENITOMUIIMHA,
npu 37°C B atMocdepe 95% ypnakaeHHOTo Bo3ayxa/5% CO, mo 80-90% causanus. [ BHIMOTHCHHS HALIHX
9KCHEPUMEHTOB OBIT HCTONb30BaHa JlymsOekko-moauduuuposanHas cpeaa Mrna 6e3 D-rimoko3bl, mupyBara
umu L-rmyramuHa. KIETKH Ky TBTHBHPOBAIM B 3TOU CpeAE, AOMOJIHEHHOM 1 I/ IFOKO3bI WK | I/ ranakTo3sl U
10% ¢erampHOM ObrMBEH CHIBOPOTKH, B TCUEHHE 24 4 HHKYOHpOBAIM C Bo3pacTarommMmu go3amu MIV (3, 10 u
30 MxM).

OmnpeaencHue MTT mpoBoamm, kak onmucano B Mosmann J. Immunol. Methods 1983, 65, 55-63 u Hansen
J. Immunol. Methods 1989; 119,203-210. 3T0oT cnocoO® OCHOBAH HA CIIOCOOHOCTH >KM3HCCIIOCOOHBIX, HO HE
MEPTBBIX KJIETOK NpeBpamars coub TeTpazoms (MTT) B okpaneHHbIH popmasaH.

Jina onpeaenenus yposHeit AT® 2x 10" k1eTOK/TyHKY 3aceBatH B 96-TyHOUHBIH MIAHIIET A KYJIbTHBH-
poBaHus B MOHOM cpeae. Uepe3 16-18 u kiaerku mu3uposaau B 20 Mk Oydepa qma mu3uca u 10 Mk ym3ata
HCTOJIB3YIOT A u3MepeHus ypoBHeH AT® ¢ ucmonp3oBaHumeM Habopa i ompenencHus AT® (Molecular
Probes, Invitrogen). 1 MKJI KaKI0T0 U3 OCTABIIMXCS JTH3ATOB HCIIOJIB30BAIH IS ONpeIeICHHUS OeKa.

PesynsraTel noka3siBaroT, yto 3amuTHBIN 3pdekr MIV (coenunenue (1)) Ha ALD-¢pubpodaacTs 6611 OC-
HOBAH HA YBCJIMUCHHUH BEDKUBACMOCTH KICTOK (20% mpu 3 MKM, vs HeOOpaOOTAHHBIX).

[Tpumep 15. XapakrepucTuka ABUTATCIbHBIX HEHPOHOB CITHHHOTO MO3ra Kak MOJACTH 3a00J1€BAHUH BUTa-
TEIBHBIX HCHPOHOB (ALS)

JlBUrarenbHbIC HEHPOHBI CIIHHHOTO MO3ra, MOBPE)XKICHHBIE IIyTaMATOM, NMPEACTABILIOT cOOOH in vitro
3KCICPHUMEHTAIBHY K MOACITh, HOAXOIALIYIO A1 u3yueHusa ALS u apyrux 3a001¢BaHUil ABUTaTCIbHBIX HEHPO-
HOB (MND), TakuX Kak HpOrpecCHpPYHOIIUi OyIbOapHBIA mapaand, NCeBAO0YbOAPHBIN Mapanuy, NMEPBHYHBIN
6okoBo# Ckiaepo3 (PLS), mporpeccupyromas MelmeyHas atpodus, CHHHAAbHAA MblmeyHas atpodus (SMA),
HOCTNOIHOMHUETUTHBIN cuHApoM (PPS) u apyrue peaxue 3aboneBanus, Takue kak 6ose3Hs [lapko-Mapu-TyTa,
curapoM ["miteHa-bappe umu AMN (Neuron. 1992 Apr; 8(4): 737-44).

[Tporoxon: JIBurarenbHsle HEHPOHB! CHHHHOTO MO3ra (SC) KpbIChI Ky IbTHBHPOBANH, KaK OnMMCaHo Marti-
nou (Neuron. 1992 Apr, 8(4): 737-44) u Wang (PLoS Genet. 2013; 9(9)). B xparkoM U3710:KCHUU OCPEMECHHBIX
CaMOK KpbIC mocne 14 gueit GEpeMCHHOCTH 3a0MBANM LCPBUKAIBHOMN MUCIOKAIMEH, a 3apOABIIIM COOUPATH H
Cpasy ke MOMCIIATH B OXJAKICHHYIO B ieAsHOH Boae cpeay L15 JleiboBuna. CiuHHOM MO3r 00pabaThIBaIU B
teueHue 20 MuH npu 37°C tpuncunoM-D/ITA. Jluccouuanuro OCTaHABIUBAIY A00aBIcHHEM [y Ib0€KKO MOIH-
¢unuposanHoit cpeasl Mrna (DMEM) ¢ rmoko3oit (Pan Biotech), coaepxkameit JJHKazy I u 10% deransHoit
Teasubed CHIBOPOTKH (FCS). KneTku MeXaHHUECKH pa3bheaUHIH, a 3aTeM HEeHTpUu(yruposam. Ocamok pecyc-
NCHIUPOBAIU B ONMPCIACICHHON KYJIbTYPAIbHOH Cpele Mmpu KOHUCHTpAauud 10 Hr/MJI MOJY4YCHHOTO M3 MO3ra
Heiporpouueckoro (akropa (BDNF). Knerku 3aceBanu B 96-1yHOUHBIC IUIAHIICTHI, MPSABAPHUTEIBHO HOKPHI-
ThIC NOMU-L-m3uHOM, ¥ Ky IbTUBHPOBaNU mpu 37°C. Cpely MEHSIH KaXKable 2 THS.

Ecnu kopoTtko, Ha 13-if neHp kynbTuBHpoBaHUA BDNF uan HCHBITBIBAEMOE COCAMHEHHE MPEABAPHTENBHO
HMHKYOHPOBAIH C NEPBUYHBIMH JIBUIATEIbHBIMU HEHpOHaMHu criuHHOTO Mo3sra (SC) B TeueHue 1 4 10 BO3aeHcCT-
BUA IIyTaMaTta. [ mytamar no0asisiim pa3BeJCHHBIM B KOHTPOJIBHOM Cpeae A0 KOHEYHOH KOHUEeHTparuu 10 MkM
B mpucyTcTBUH BDNF nm rectupyemoro coeaunenus B reueHue 20 muH. Uepes 20 MUH ITyTaMaT BbIMBIBATH U
JOOABJISLITH CBEIKYHO KYJIbTYpambHyH cpeay ¢ BDNF uau TeCTHpyeMBIM COCTUHCHUEM B TCUCHHUE TOTIOTHUTECIIb-
HBIX 48 u.
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OLEHKY BBDKMBAEMOCTH NMPOBOAMIM UMMYHHBIM OKpaumMBaHueM. Yepes 48 4 mociae MHTOKCUKALMM CY-
MEPHATAHT KJIETOYHOH KYJIBTYphl OTOMpald M MOTOpHBIE HEHpOoHBI SC (DHUKCHPOBAIN XOJOAHBIM PacTBOPOM
sTaHona (95%) u yKCycHOH KHUCIOTHI (5%) B TeueHHE 5 MUH W IepMeanusupoBanu. KieTkn WHKyOHpoBamu B
TEYEHHE 2-X 4 ¢ MOHOKJIOHAJHHBIM AHTHUTEIOM IMPOTUB ACCOUMHUPOBAHHOTO ¢ MHUKPOTpyOoukamu Oenka 2 (MAP-
2), KOTOpO€ CHEeUU(PHUYECKH OKpaIUBAIO KJIETOYHBIE Teia HeipoHoB (MAP-2), 4yTo mo3BOJIAIO MPOBOAMUTH
OLICHKY BBDKMBAEMOCTH HEHPOHOB B KyJNbType. ITO aHTUTENO neTekThpoBaiu Alexa Fluor 488 xo3puM aHTH-
MbIIIUHBIM [2G).

Jli Ka)kJa0ro yCJIOBUs OLICHHBAIM 6 JTYHOK, monay4anu 30 ¢ororpaduii Ha JIYHKY C UCIOJIb30BaHHEM Im-
ageXpress (Molecular Device) ¢ 20-kpaTHbIM yBeaHdeHHEM. Bece CHUMKH OBITH CAETAaHBI B OJHUX U TEX JKE yC-
J0BUAX. AHaIU3 OOLIEro 4UCIa HEHPOHOB OCYIUECTBIISUIM AaBTOMATUYECKU C MOMOIIBIO MOIYJIBHOTO PEJAKTOpa
Custom (Molecular Device).

Tectupyemple coeqMHEHHS MIPEABAPUTENHLHO HHKYOUPOBAIH B TeueHHe | 4 mepe NpuMEHEHHEM ITyTaMa-
Ta.

Pesynprarel (pur. 10) mokazamu, uro MIV (coemnnenue (1), 1 MkM) oka3bpIBaeT 3alIUTHOE ACHUCTBHE TBHU-
rarenbHbIX HeHpoHOB (MN) SC OT NMOBpEeXICHUS TITyTaMaToM, O YeM CBHUIETEIbCTBYET CTATUCTHUECKU Pa3/Iny-
HeiMoe (p <0,05 t CTproIeHTa) YBEIMYEHHUE BBKHUBAEMOCTH KJIETOK VS KOHTpouiA ¢ rinyramaroM (Glut).
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OOPMVIJIA U3OBPETEHHA

1. [Ipumenenune coenuneHus Gopmynsl (1) win ero gapmareBTHIESCKA MPUEMJIEMOI COH IS JICUCHHS
WK TPO(QHUIAKTHKH PacCTPOICTB IEHTPATLHON HEPBHON CHCTEMBI Y MAIIUEHTA

OH fo)
N
| NH
L S
N
(e

(1)

I pacCTPONCTBO LEHTPAILHON HEPBHOM CUCTEMBI MPEACTABIAET co00H aapeHoneikouctpoduio (ALD)
Wi X-XpOMOCOMHYIO aapeHojelikoauctpopuio (X-ALD), amuoTpoduueckuii OokoBoit cknepo3 (ALS), 6o-
ne3Hp [TapkHUHCOHA, paccestHHBII cKiIepo3, 601e3Hb AbIreiiMepa, Xopeto XaHTHHITOHA, IETeHEpaTHBHBIC aTak-
CHH, CNHHAIBHYIO MBIIICUHYIO atpoduro (SMA), mepBuuHblii 60koBoii ckiepo3 (PLS), mporpeccupyrommmii
OynbOapHbIii Tapanuy Win NceBao0yIb0apHblii napanud.

2. [Ipumenenue 1o 1.1, rae coeAMHEHHE MPEACTaBISET COOOM:

(2) (R)-5-(4-(2-(5-((R)-1-ruapOKCHITUA ) TUPUANH-2 - UIT)3TOKCH ) OEH3UT ) THA30TU AMH-2 4 - TUOH,

(3) (R)-5-(4-(2-(5-((S)-1-ruipOoKCHAITUIT ) TUPUANH-2 -1JT) STOKCH ) OEH3MIT ) THA30 T IMH-2,4 - TUOH,

4) (S)-5-(4-(2-(5-((R)-1-ru ipOKCUATUIT ) TUPUAMH-2 - T ) 3TOKCH ) OE H3 W) THA30 U IMH-2,4 - TMOH WU

(5) (S)-5-(4-(2-(5-((S)- 1 -ru APOKCHATHI ) TUPH AN H-2 - 1T ) STOKCH ) OSH3WIT ) THA30TU TUH-2 4 - THOH

Wik $papManeBTUIECKU IPUEMIIEMYIO COJIb YKAa3aHHBIX COCTUHEHUI.

3. [IpumeHeHHe cMecH, COCTOSIIIEH U3 IBYX MM 00Jiee COCAMHEHHM, BRIOpaHHBIX U3

coequHeHus  (2):  (R)-5-(4-(2-(5-((R)-1-ruapoKcHITHUI)TUPUIUH-2 -1 )ITOKCH ) OEH3MIT ) THA30 I IUH-2 4 -
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JIVIOH,
coemurenus  (3).  (R)-5-(4-(2-(5-((S)-1-ruapoKCHITHI) TUPUAUH-2 -1T)3TOKCH ) OCH3UT ) THA30JIM TUH-2,4 -
JIVIOH,

coequnenust  (4):  (S)-5-(4-(2-(5-((R)-1-ruapoKCHUITUI) TUPUAUH-2 -1 )3TOKCU )OCH3WIT ) THA30JIUAUH-2,4 -
JUOH WITH

coequneHuss  (5):  (S)-5-(4-(2-(5-((S)-1-ruapoKCUITILIT)TUPUIUH-2 -UIT)ITOKCH ) OCH3MIT ) THA30TUIUH-2 4~
JIIOH

W (papMarieBTHYECKH IIPUEMIIEMOM COJIM YKa3aHHbBIX COETUHEHHI,

JUISL JIEYEHUS WII IPO(MIAKTHKY pacCTPOMCTB LIEHTPAIBHON HEPBHOI CHCTEMBI, I'/Ie PACCTPOMCTBO Mpe-
cTaBisgeT coboil agpenoneiikoauctpodpmo (ALD) mmm X-XpoMocomHylo aapenosieiikoauctpopmo (X-ALD),
aMHOTpOpIUIeCKHii 60K0BO# ckiiepo3 (ALS), 6ose3us [lapkuHCOHA, pacCesTHHBIN CKIepo3, 00Je3Hp AbIreiiMe-
pa, Xopero XaHTHHITOHA, JEreHepaTUBHbIE aTakCHH, CIMHAIBHYIO MbIeuHyto arpoduio (SMA), nepBUYHbBII
6okoBoti ckiepos (PLS), mporpeccupyromuii Oy1p0apHbIif mapaiud UM rceao0yIb0apHbIi mapaand.

4. ITpuMeHeHne CMeCH 110 1.3, TJIe CMECh BKJIFOYACT:

(a) coequHenue (2) u coeauHeHue (3) UK UX (papMaleBTUUECKU IPUEMIIEMbIE COJIH;

(b) coenunenue (4) u coequneHue (5) WM UX (papMalUEBTUUECKH MIPUEMIIEMbIE COJIH;

(¢) coequnenue (2) u coeauHeHue (4) WK UX (papMalleBTHUECKU IPUEMIIEMbIE COJTM MU

(d) coequnenue (3) u coeauHeHue (5) WK UX HapMaLEeBTHUECKU MPUEMIIEMbIE COJTH.

5. [IpumeHeHHe coeIMHEHUs UM CMECH COEMHEHUHT 1o Jro0oMy u3 niL. 1-4, rae paccTpoiicTBO LEHTpalb-
HO HEpBHOM CHCTEMBI NpejicTaBigeT coboit 6one3Hs [lapkuHcoHa.

6. [IpumeHeHHe coeIMHEHNS MM CMECH COEMHEHUIT 1o ro0oMy u3 mi. 1-4, rae paccTpoicTBO LIEHTpalb-
HOH HEpBHOH CHUCTEMBI MpecTaBisieT coboit ALS.

7. IlpumeHeHre COeTMHEHUS MJIM CMECH COeMHEHUT 1o Jirobomy u3 niL.1-4, rae paccTpoicTBO LEHTpalb-
HOW HEPBHOW CUCTEMBI Ipe/icTaBIgeT co00il 60e3Hb AsbLreiiMepa.

8. [IpumeHeHne coeIMHEHHs MM CMECH COEJMHEHHUI 10 roOoMy M3 L. 1-4, rje JereHepaTuBHbIE aTaKCUU
NpeJICTaBISIOT co00ii arakcuu puapuxa.

9. [IpMeHeHHe COeTMHEHUS UM CMECH COeIUHEHU no 1ro0oMy U3 mil. -4, rae paccTpoiCTBO LEHTpallb-
HO HepBHOM cucTeMbl npeacTaBigeT coboit ALD umu X-ALD.

10. IIpumeHeHHE COEOUHEHUS WM CMECH COeIMHEHMH Mo moOomy u3 mm.l-4, rae paccTpoicTBO LieH-
TpaJbHON HEPBHOW CUCTEMBI MPECTABISET COO0H pacCestHHBIIN CKIEPO3.

11. [IpumeHeHe coeTMHEHUS WM CMECH COeIMHEHMH 1o modomy u3 nin.1-10, rae coeiMHeHHe WM CMeCh
COEIMHEHUI NPE/ICTaBIICHBI B BU/IE JIEKApCTBEHHOH (hOpMBI.

12. IIpuMeHeHHEe COCTMHEHHUS MM CMECH COeIMHEHMIA 1o .11, rae nexkapcTBeHHas (opma MpeacTaBiseT
c000i1 1ekapCcTBEHHYIO ()OPMY ISl [IepOPabHOTO BBEICHHUS.

13. TlpumMeHeHne CoeAMHEHHS WM CMECU COSTUHEHUH 10 11.12, rae JiekapcTBeHHas GopMa Ui nepopaib-
HOTO BBEJCHUS MPEACTABISET COO0H pacTBOp AJIS MEpOPaIbHOTO BBEACHHUS WM CYCIECH3HIO JUIS MEPOPATHHOTO
BBEJ/ICHUS.

14. [TpumeHeHHe COEAMHEHUS UM CMECH COeMHEHMH 10 .12, rae jJekapcTBeHHas popma s nepopalib-
HOTO BBEJICHHUS BbIOpaHa U3 IPYMIIbI, COCTOAIIEH U3 TA0NETOK, Kancyl, NHI0Jb U TPaHy .

15. TlpumeHeHne coeAMHEHHS WM CMECH COEIMHEHH 1o n.3-14, rae cMech SIBJISETCS] ONTHYSCKH aKTHB-
HOM.

16. [TpumeHenue coeaunenus Gopmysl (1) uam ero papmaneBTHUECKH PHEMJIEMOI COJIM /ISl U3TOTOB-
JIEHUS! JIEKapCTBEHHOT0 CPEeACTBA IS JIeUEHHS WM NPO(UIAKTUKYA pacCTpOHCTB LIEHTPAIbHOM HEPBHOM cucTe-
MBI

OH o

().

IJIe PacCTPOMCTBO LIEHTPAIBHON HEPBHOM CHCTEMBI MPEACTaBIsIeT c000it aapeHonelikoaucTpoduio (ALD)
Wi X-XpOMOCOMHYIO aapeHoJelikoauctpoduio (X-ALD), amuorpoduueckuii 60koBoit ckiepos (ALS), 60-
ne3Hb [TapkuHCOHa, paccessHHbIH cKkiiepo3, 00J1e3Hb AJbLreiiMepa, Xopeto XaHTUHITOHA, ACTeHEPATUBHBIE aTaK-
CUM, CIHMHAJBHYIO MbIIeuHYl0 atpoduro (SMA), mepBuuHbiii 60koBoi ckiepo3 (PLS), mporpeccupyromuii
Oyp0apHBIN Mapanuy WK nceBao0yIb0apHbIil mapaaud.

17. [Tpumenenue coeauuenus GopmyJsl (1) mo .16, rae coeaunenue popmyJnl (1) nmpeacrasiseT coOo:

(2) (R)-5-(4-(2-(5-((R)-1-ruapOKCHITI ) TUPUTUH-2 -1 )ITOKCH ) OEH3MIT) THA30TUANH-2 ,4 - THOH UJTH

(3) (R)-5-(4-(2-(5-((S)-1-ruipOKCHUITUIT ) TUPU IUH-2 - HIT)3TOKCH ) O H3UJT ) THA30TUIUH-2,4 - TUOH, WITH

(4) (S)-5-(4-(2-(5-((R)-1-ru1pOKCHUI TUIT) TUPU IUH-2 - HJT)3TOKCH ) OEH3UJT ) THA30JTUIUH-2,4 - TUOH, VT

(5) (S)-5-(4-(2-(5-((S)-1-ruapOKCUAITHI ) TUPUAMH-2 - KT )3TOKCH )OS H3WJT) THA30JIUIUH-2,4 - TUOH WU

(hapMmareBTHYECKU MPUEMIIEMYIO COJIb OTHX COEMHEHHUI.

18. IIpumeHeHue cMecH, cocTosIIEeH U3 ABYX WK OoJiee COeAMHEHNUI, BHIOPAHHBIX U3
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coemmHenuss  (2):  (R)-5-(4-(2-(5-((R)-1-ruapoKCHITHI ) TUPUAMH-2 -HT)3TOKCH ) OEH3U ) THA30 U IMH-2 4 -
JTHOH,

coemuHeHust  (3):  (R)-5-(4-(2-(5-((S)-1-ruapoKCHITHI ) TUPUAMH-2-1T)3TOKCH ) OEH3U ) THA30 U IMH-2 4 -
JTHOH,

coenuHeHust  (4):  (S)-5-(4-(2-(5-((R)-1-ruapOKCHITHI ) TUPUAMH-2-1T)3TOKCH ) OEH3U ) THA30 U IMH-2 4 -
JTHOH HITH

coemuHeHust  (5):  (S)-5-(4-(2-(5-((S)-1-ruapOKCHITHI ) TUPUAMH-2 -1 )3TOKCH ) OEH3U ) THA30 U IMH-2 4 -
JTHOH

4 (papMaleBTHYECKH MTPUEMIIEMOI! COJIM YKa3aHHBIX COCIUHEHUIA,

JUISl U3TOTOBJICHUS JIEKAPCTBEHHOTO CPEACTBA IS ICUCHUS HITH MPO(HIAKTHKH PacCTPOHCTB HEHTPANIBHOMN
HEPBHOM CHCTEMBI,

TZIe PacCcTPOHCTBO NEHTPATBLHONW HEPBHOI CHCTEMBI MPEACTaBIsAET co00it agpeHoneiikoauctpoduo (ALD)
i X-XpoMOCOMHYI0 azapeHosneikoauctpoduio (X-ALD), amuorpodpuueckuit 60koBoi ckiaepo3 (ALS), Go-
ne3Hb [TapKkuHCOHA, paccestHHbIN CKIepo3, 00Je3Hb AbIreimMmepa, Xopeto XaHTUHITOHA, IET€HEPATUBHBIC aTak-
CHM, CIUHAJIBbHYIO MbIIEUYHYIO atpoduro (SMA), nepBuuHblii OokoBoii ckiepo3 (PLS), mporpeccupyrouiuit
OynbOapHBIi Mapalny WK NceBI00YyIb0apHbIi mapanud.

19. IlpuMeHeHue cmec 1o 1. 18, rae cMech BKIIIOYAET:

(a) coequHeHwue (2) ¥ yKa3aHHOE coeaTUHEHHE (3) WK UX (papMaIleBTHUECKU PHEMIIEMBIE COJIH;

(b) coemnuenue (4) u coenuHeHue (5) WK UX papMalEBTUIECKH MIPUEMIIEMBIE COJIH,

(c) coequnenue (2) u coequHeHue (4) Wi ux GapMaleBTHUECKH PHEMIIEMBIE COJTH HITH

(d) coenunenue (3) u coequHeHue (5) WK UX PapMalEBTUIECKU IPUEMIIEMBIE COJIH.

20. [IpumeHEeHHE COEAMHEHUS UM CMECH COEAMHEHUI Mo oOoMy U3 nm.16-19, rae paccTpoHCTBO LiEH-
TpaJbHON HEPBHOI CUCTEMBI NIPEACTABIAET 000 Gone3Hs [TapkuHCOHA.

21. [IpumeHEHHE COEAMHEHUSI UIM CMECH COEAMHEHUI Mo oOoMy U3 nm.16-19, rae paccTpoHCTBO LIEH-
TpaJIbHOM HEPBHOI CUCTEMBI NIPEACTABIAET co00# ALS.

22. [IpuMeHEHHE COEAMHEHUS UM CMECH COEJIMHEHUI Mo obomMy u3 nm.16-19, rae paccTpoHCTBO LIEH-
TpaJbHOH HEPBHOH CUCTEMBI NMPEACTABISAET cOO0M 00e3Hb AnbLreimepa.

23. [IpuMeHEHHE COEMHEHUS UM CMECH COEJMHEHUI Mo JoOoMy u3 nm.16-19, rae paccTpoHCTBO LIEH-
TpaJbHOH HEPBHOH CUCTEMBI IPEACTABISAET coO0M aapeHonelikoauctpopuro ALD unn X-ALD.

24. [IpuMeHEHHE COEMHEHUS UM CMECH COEJMHEHUI Mo JoboMy u3 nm.16-19, rae paccTpoHCTBO LIEH-
TpaJbHON HEPBHOH CUCTEMBI NIPEJICTABIAET cOOOM PACCESIHHBIN CKIEPO3.

25. TlpumMeHEeHUE COENMHEHHS WM CMECH COEIMHEHMH no moOoMy u3 nm.16-19, rae nereHepaTHBHBIE
aTaKCHUU MPEACTABIAIOT CO00H arakcuu dpuapuxa.

26. [IpumMeHEHHE COETMHEHUS WIIM CMECU COEIMHEHUH 10 Tr000MYy U3 . 18-25, rae cMech ABJISAETCS ONTH-
YECKH aKTUBHOM.

27. Cnoco0 neueHus WM NpOQUIAKTHKH PacCTpOICTB LNEHTPAIbHONH HEPBHON CHUCTEMBI, BKIFOYAIOLIUIA
BBEJICHUE CYOBEKTY, HYKIAIOIEMYCS B 3TOM, JIEKAPCTBEHHOIO CPEACTBA, COJAEpHKAIIETr0 YPPEKTUBHOE KOJIHYE-
CTBO coeAnHEeHus (popmyisl (1)

OH o)
e
NH
L S
N o)
(o)

(1.

WM ero (papManeBTHUECKU IPUEMIIEMOMN COJIH,

I7Ie paccTPOHCTBO HEHTPATbHONW HEPBHOI CHCTEMBI MpeACTaBIseT coboit aapeHoneiikoauctpoduo (ALD)
unu X-XpoMOCOMHYI0 aapeHoselkoauctpoduo (X-ALD), amuoTpoduueckuit OokoBoil ckinepo3 (ALS), 6o-
ne3Hb [TapkuHCOHa, paccesHHBIN CKIIEPO3, 00Me3Hb ANbLreiMepa, Xopeto XaHTUHITOHA, ACTCHEPATUBHBIE aTaK-
CHU, CIHHAIBHYIO MbIIIeYHYI0 atpoduio (SMA), mepBuuHblid GokoBoi ckiepo3 (PLS), mporpeccupyromuit
OynbOapHBI Mapainy WK NceBI00YIb0apHbIA Mapanuy.

28. Cnoco0 no .27, rae coeauneHue popmynsl (1) npeacrapiser cob6oi:

(2) (R)-5-(4-(2-(5-((R)-1-ruapoKCcUITHI ) TUPU TUH-2 - UIT)3TOKCH ) OEH3 T ) THA30TUAUH-2 4 - THOH;

(3) (R)-5-(4-(2-(5-((S)-1-ru ipOKCHITUIT ) TUPUAUH-2 - 1T ) STOKCH ) OEH3MIT ) THA30 U TUH-2 ,4 - THOH;

(4) (S)-5-(4-(2-(5-((R)-1-ru ipOKCUITHI ) TUPU AU H-2 -UIT)3TOKCH ) OE H3WIT ) THA30JIMIMH-2 4 - TUOH UJIH

(5) (S)-5-(4-(2-(5-((S)-1-ruAPOKCUITUN ) TUPU U H-2 -UJT)3TOKCH ) OEH3UIT ) THA30JIU AU H-2 4 - TUOH

Wik (hapMaleBTHYECKH MPUEMIIEMYIO COJIb YKA3aHHBIX COCTMHEHUI.

29. Cnoco0 neueHus WiH NpOPHUIAKTHKH PAcCTPOICTB LNEHTPATHHONH HEPBHOH CHCTEMBI, BKIFOYAIOIIMIA
BBEJICHUE CYOBEKTY, HYKAAIOUIEMYCS B 3TOM, 3()(HEKTHBHOTO KOJTHYECTBA CMECH, COCTOSLICH U3 ABYX MM Ooyee
COEIUHEHUI1, BHIOPAHHBIX U3

coemuHeHust  (2):  (R)-5-(4-(2-(5-((R)-1-ruapoKcH3THI ) TUPUAMH-2 -11)3TOKCH ) OEH3U ) THA30 U IMH-2 4 -
JTHOH,

coemuHeHust  (3):  (R)-5-(4-(2-(5-((S)-1-ruapoKcHITHI ) TUPUAMH-2-11)3TOKCH ) OEH3U ) THA30 U IMH-2 4 -
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JHUOH,

coemuncHus  (4):  (S)-5-(4-(2-(5-((R)-1-ruapOKCU3TUI) THPHIUH-2 -HJT) STOKCH )OS H3UT) THA30 THIUH-2 4 -
JAHOH HIIH

coemuneHus  (5):  (S)-5-(4-(2-(5-((S)-1-ruAPOKCHITHI) THPHIUH-2 -HJT) STOKCH )OS H3UT) THA30 THIUH-2 4 -
JAHOH

Ui (apMalCBTHYCCKH MPUEMIEMOM COJTH Y KAa3aHHBIX COCAHHCHUIA,

TIC PACCTPOMCTBO UCHTPATBHOU HCPBHOM CHCTEMBI MPEACTABIACT COO0H anpeHoneiikoaucTpoduro (ALD)
Ui X-XpOMOCOMHYK aapeHoaeikoauctpoduro (X-ALD), amuorpoduueckuii 0oxoBoi ckiaepo3 (ALS), 60-
ne3Hb [TapkHHCOHA, pacCestHHBIN CKIIepo3, 00JIe3Hb AJbIreiiMepa, XOpero XaHTHHITOHA, JETCHEPATHBHBIC aTaK-
CHM, CIIHHAJBHYI MbleyHyo atpoduro (SMA), mepBuunblli 60k0BOH ckiepo3 (PLS), mporpeccupyromui
Oy IbOApHBIH MAPATHY UM IICEBI0O0YI0APHBIH Mapanuy.

30. Cnoco6 no m.29, rae CMECh BKIIFOYAET:

(a) coeauHeHue (2) M YKA3aHHOE COCTUHCHHUE (3) UM UX (PApMALCBTHUCCKH MPUCMIICMBIC COJIH;

(b) cocnuHeHue (4) U coenuHeHHE (5) UK UX (PApMALUCBTHYCCKH MPHEMJICMBIC COJIH,

(c) coequneHue (2) u coeauneHue (4) WU uX (PapMALEBTHUCCKU MPUEMIICMBIC COJIH HITH

(d) coemunenue (3) U coenuHeHHE (5) UK UX (PAPMALCBTHYCCKH MPHEMICMBIC COJTH.

31. Croco6 no mobomy u3 mmn.27-30, rae pacCTPOHCTBO LIEHTPATbHOW HEPBHON CHCTEMBI MPEACTABIACT
cobo¥ 6one3np [TapkuHCOHA.

32. Cnoco6 nmo mobomy u3 mn.27-30, rae pacCTPOHCTBO LIEHTPAIbHOW HEPBHON CHCTEMBI MPEACTABIACT
coboit ALS.

33. Cnoco6 nmo mobomy u3 mn.27-30, rae pacCTPOHCTBO LIEHTPATbHOW HEPBHON CHCTEMBI MPEACTABIACT
c000it 601e3Hb ApUTEHMEDA.

34. Cnoco6 no mobomy u3 mn.27-30, rae pacCTpPOHCTBO LIEHTPAIbHOW HEPBHON CHCTEMBI MPEACTABIACT
co0oii anpenonerikoauctpoduro ALD umu X-ALD.

35. Croco6 no mobomy u3 mmn.27-30, rae pacCTpPOHCTBO LIEHTPAIbHOW HEPBHON CHCTEMBI MPEACTABIACT
€000 paCCeSHHBIH CKICPO3.

36. Cnoco06 mo ymobomMy u3 mm.27-30, rae AereHepaTHBHBIC aTAKCHU MPEACTABIIOT o000 arakcuu Opua-
puxa.

37. Cnoco6 mo modomy u3 mm.27-30, rae JIEKapCTBEHHOE CPECACTBO MPEACTABICHO B BHIC JICKAPCTBCHHOM
(opMBI

38. Cnoco6 mo m.37, rae AckapCTBeHHAA ()OPMA MPEACTABIACT COOOM JCKAPCTBCHHYHO (hOpMY IS MEpo-
PaJIbHOIO BBCACHHUA.

39. Cnoco6 no n.38, rae nekapcTBeHHAs (opMa 11 MEPOPATHHOTO BBEICHHS MPEACTABILIET COOOM pac-
TBOP A IEPOPATBHOTO BBCACHHS UM CYCNICH3HIO I MEPOPATHHOTO BBCACHHS.

40. Cmoco6 mo m.37, rae nexapCTBeHHAsA (popMa Ui MEPOPAIbHOTO BBEACHHS BBIOPAHA U3 TPYIIIBI, CO-
CTOALICH U3 TAONETOK, KAMNCyJ1, MHTIOIb U TPAHY L.

41. Coco6 mo m.37, rae nekapcTBeHHAsA (POpMa MPUrogHA JUI1 MECTHOHM, HAKOXKHOM, MOJAKOXKHOH, upe-
CKO’KHOM, BHYTPHUMBIIICYHOH, MApEHTEPAIbHOM, INa3HOM, PEKTANIbHOM, BATHHATBHOM, MHTASLMOHHOMN, TPAHC-
Oy KKAIBHOU, CYOTHHI BATBHON MITH HHTPAHA3AIBHOU JOCTABKH.

42. Cnoco6 no m.37, rae aekapcTBeHHAs (popMa MPUroaHa A CyOTHHIBATLHOM JOCTABKH.,

43. Cnocob no mobomy u3 nm.37-42, rae COETUHEHHE MM CMECh COCIHHEHHH IPECTABJICHBI B JICKApCT-
BeHHOH (popme B 03¢ o1 0,1 70 200 MT.

44. Cnioco6 mo n.43, rae no3a B nekapcTBeHHOH (hopme cocrasiieT ot 10 g0 100 mr.

45. Cnoco6 mo mobomy u3 mm.27-44, rae COGAMHEHHE MM CMECh COCAMHEHUH BBOJAT B CYTOUHOH J03e,
cocrasypirowei ot 80 10 600 mr.

46. Cnoco6 no mobomMy U3 mmn.29-45, rxe CMeCh SABIACTCS ONTHYCCKH AKTUBHOM.

47. CoeauHeHHE, BRIOPAHHOE U3 coeauHeHUH C (2) 1o (5):

(2) (R)-5-(4-(2-(5-((R)-1 -ruxpOKCUITHI) MUPU THH-2 -HIT) ITOKCH )OS H3MIT) THA30 TUIHH-2 4 - THOH;

(3) (R)-5-(4-(2-(5-((S)- 1 -ruapOKCHUITUII) THPH AUH-2 -HJT) 3STOKCH)OCH3 1) THA30 THIUH-2 4 - THOH,

4) (S)-5-(4-(2-(5-((R)- 1 -ruapOKCHITUI) THPH AUH-2 -HJT) 3STOKCH)OCH3 W) THA30 THIUH-2 4 - THOH;

(5) (S)-5-(4-(2-(5-((S)-1-ru APOKCHITUIT) TUPHIUH-2 -HJT) STOKCH)OCH3UT) THA3OTH I H-2 , 4 - THOH

Wi (hapMaleBTHYECKH MPHEMIIEMOH COJIH YKA3aHHBIX COCIUHE HUH.

48. Coeaunenue no m47, rac He 6oaee 1% oT oOmIEro YMCiIa aTOMOB BOAOPOJA HA MOJb COCIUHCHHS
TpeACTABICHBI B BHAC H30TOMNa “H.

49. Cmecp, cocTosIas U3 ABYX WK 00JIee COSTHHEHUH, BBIOPAHHBIX U3

coemuneHus  (2):  (R)-5-(4-(2-(5-((R)-1-ruapOKCHITUI) THPHIUH-2 -HJT) STOKCH )OS H3UT) THA30 THTUH-2 4 -
JHUOH,

coemuueHus  (3):  (R)-5-(4-(2-(5-((S)-1-ruapOKCH3THI) THPHIUH-2 -HJT) STOKCH )OS H3UT) THA30 THIUH-2 4 -
JHUOH,

coemuncHus  (4):  (S)-5-(4-(2-(5-((R)-1-ruaApOKCU3TUI) THPHIUH-2 -HJT) STOKCH )OS H3UT) THA30 THIUH-2 4 -
JHUOH HITH

coemuneHus  (5):  (S)-5-(4-(2-(5-((S)-1-ruAPOKCHITHI) THPHIUH-2 -HJT) STOKCH )OS H3UT) THA30 THIUH-2 4 -
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JTUOH

win (papMaleBTUIECKH MPUEMIIEMOM COTH YKa3aHHBIX COSAMHEHUH,

rZIe CMECh SIBJIIETCA ONTUYECKH AKTUBHOM.

50. Cmech no m.49, re cMech BKIIIOYAET:

(a) coenuHeHue (2) U ykazaHHOe coeiuHeHue (3) WK uX papMaleBTUYECKU MPUEMIIEMbIE COJIH;

(b) coenunenue (4) u coeauneHue (5) Wi ux papMaLeBTHUECKU PHUEMIIEMbIE COJIH;

(c) coenunenue (2) u coenuHeHue (4) uu X GpapMaleBTUUECKU MPUEMIIEMbIE COJIU UIIU

(d) coenunenue (3) u coeauneHue (5) Ui ux GapMaLeBTHUECKU MPUEMIIEMbIE COJTH.

51. Cmech o m.49 unu 50, rae He Gonee 1% oT obuiero 4uciaa aTOMOB BOJOPOJA HA MOJIb KaXJ0TO U3
JIBYX COEIMHEHHi1 B CMeCH TIpe/ICTaBJIeHbI B BHje u30Tona “H.

52. dapMaueBTHYECKas KOMNO3HULMS, 001aJaroIas arOHUCTUUECKUM JIefICTBHEM B OTHOLIEHUM MEPOKCU-
COMHOT0 TNpoJH(epaTop-aKTHBUPOBAHHOTO pPELENTOpa-raMma, cojep)kaliasi CoelMHeHue, onpeaeaeHHoe B m.47
wnu 48, unm cMech, onpenesieHHy o B .49 wiu 50, u GpapmaneBTHUECKH PUEMIIEMbIi HATTOJTHUTEb.
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