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[IPOM3BOJIHEE 2 ,4-THUABOJIMHUIOHA B JIEUEHMM PACCTPOMCTB LIEHTPAJILHOM
HEPBHOM CHUCTEMEI

OBJlacThk TEeXHUKM, K KOTOPOM OTHOCUTCH M300peTeHMe

HacTodmee n3obpeTeHMe OTHOCUTCH K HOBEIM [IPpUMeHeHM AM
IIPOU3BOIHEIX 2,4-THa30JIUINHIMOHA B KauecTBe JIeKapCTBEeHHEX
CpencrTs, B  4YaCTHOCTH, IoJIsS JIeYeHUMS  PacCTPOMCTB  LeHTPaJIbHOM
HEePBHOM CUCTEMEH.

YPOBEHE TEXHUKU

PaccTpolcTBa LeHTpaJIbHOM HepBHOM cucTeMu (IIHC) mnOpencTaBJIsgioT
cobom 3abojyieBaHUA JIOOOTO KOMIIOHEHTa TOJIOBHOTO MO3Ta U CIMHHOTO
MO3Ta. PaccTporcTBa IIHC BKIOYAKT pPaccTpPOWCTEaE, IpM  KOTOPEIX
HeEpPBHasd CHCTeMa CcTpalaeT B TeUueHMe BCeTro IIPpOTpeCcCUpPOBaHUA
3aboJyieBaHuUM, TaKMX KakK HelpoleTeHepaTUBHEE 3aboJieBaHNA,
(HanmpuMep, BoJsie3HL  AJblLTIenMepa, xoped I'eHTHMHI'TOHA, BoJIe3Hb
ITapKMHCOHA, BoxoBOM aMMOTPOGUUECKUM CKJIEpO3 (ALS),
oereHepaTUMBHEE aTaKCHM, TakKMe KaK aTakcum Opuipuxa, pacCesHHHEMN
CKJIEpPO3, MHOXeCTBeHHas CHUCTeMHas aTpodmusa U JeuKoIuCcTpoduu) ,
LepeOpOBaACKYJISAPHEIE 3aboJjieBaHuUAa (Halopumep, ofmad WM JoKaJibHasd
nieMm14, BHYTPUMMO3T'OBOE  KPOBOMIJIMAHUE, MHCYJIBT) , CYOOpOoITM WU
SOUJIETICUS, BUPYCHBEe 3aboJieBaHMA (HaAIpUMep, MEeHMHIUT, D2HLIeQalnuT),
OIIyXOJIM MOBTa U HeVpoBOoCHalMTeJbHHe 3abojieBaHMsA. PaccTponcTBa
IIHC TakXxe BKJOUAT PacCTPOMCTBa, IIPM KOTOPHX HEPBHAS CUCTeMa
IomBepraeTcs BO3IOEMCTBUIO TOJIBKO B TeueHMe IIOCJIeIHMX CcTaoum
PasBUTUA 3aboJieBaHUA. LY HapylIeHus BKJIOUAT penkue

MeTaboJinueckre 3abojieBaHUsa, TakKMe Kak OpraHMYeCKNre aligeMrl WJIN

HapylmeHud KUPHBIX KIMCJIOT u TeHeTUuueCcKre MUTOXOHIPVAJbHEE
HapyIMeHN .
HeipomeTreHepaTHBHEE 3aboJieBaHUA XapPaKTEepU3yTCH

IpoTpeccupynmer IMoTepel CTPYKTYPH WM QYHKIIMM HEeVWPOHOB, B TOM
yyciye Tubesibld HEVPOHOB. 3TM COCTOAHMA [IPOTPEeCcCUPYT UM YacTo
IpUBOOAT K JeTaJlbHOMY MCXony. Ilpoliecc HeMpoleTeHepallMM He OUeHb
XOopomo mu3yueH, U 060Jie3HM, KOTOPHE BHTEKalT M3 ero Haluuudg, IoKa
elme He WM3JIeUMBATCSA, HeCMOTpS Ha TIIOCTOSHHHEM IIOMCK CIIOCOOOB
JleyeHusa. HekoTopee  HeMpoIeTreHepaTWUBHHE  3abfojleBaHMSa  BRJIOUAT

TakXxe BOCIIAJIMTEJIbLHBM KOMITOHEHT, TakoMm Kak paCCGHHHHﬁ CRJIEPO3,



KOTOPEM TPAOULIMOHHO cumTancHd BOCIIaJIMT &JIb HEIM OnoCpelOBaHHEM
DeMMEeJIMHU3UpPpyIMUM 3abojieBaHMeM, HO, IO CYyTH, I[IpencTaBjisgeT cobon
HelpoloeTeHepaTUBHOE 3aboJjieBaHue, npu KOTOPOM [IOBpPEeXIOeHue
aKCOHOB, rubesyib  HEWPOHOB U aTpodmua IHC 4gBIg0TCI OCHOBHEMU
IpUUMHaMM HeoOpaTHMOM HEBPOJIOTUMUECKOY MHBAJIUIHOCTM Yy IallMeHTOB.
TakuM oOpasoM, paccesHHEM CKJIepO3 MOXHO paccMaTpuMBaTh  Kak
HeVpoleTreHepaTUBHOE 3aboJjieraHue, HO TaKxe u Kak
HeVpoBOCHaluTeJiIbHOe 3abojieBaHMe WM ayToMMMyHHOe 3adojileBaHue.
JIeMKOOUCTPOOUM TMIpelCTaBJIAT CoOO0¥V Tpylny of0mMxX pPacCTPOMCTE

[JHC, OCHOBHOM OCOOEHHOCTLI KOTOPHX fABJISeTCd IeTeHepalud O0eJIoTo

BemecTBa B TOJIOBHOM Mo3Te. OIHMM PacCTPOMCTBOM DSTOM TI'PYIINH
ABJIAETCSA ampeHoJeVKoOucTpodmsa (X-xpoMOCOMHa s
aIpeHoJieVkooucTpodmsa wmam  X-ALD). 3TO penxkoe HaCJIEOCTBEHHOE

3abojieBaHMe, KOTOopoe IMIPUMBOIOIMT K [OIPpOTpecCHpyIeMy IIOBPexXxIeHMUO
TOJIOBHOTO MO3Ta UM IPpYyTMX TKaHeM M B KOHEeUHOM MTOTe K CMepTHu. O3TO
3aboJyieBaHMe MOXHO pacCMaTpMBaTL M KaK HeMpomoereHepaTHMBHOEe, U Kak
HeMpoBOCHaJUTeJILHOe.

X-ALD opencraBJdgeT TPoU OCHOBHEIX beHOTHUIIA : (I)
aIpeHOMMEeJIOHEBPOIIaATMA B3POCHEX (AMN) Cc aKcoHoIaTuer B CIMHHOM
mMo3Te, (II) uepebpanlbHasa aIlIpeHOMUEJIOHEBPOIATUA C IeMUeJIMHM3aluen
mMo3Ta (cAMN) m (III) gpmeTckuit BapuaHT (cALD), xXapaKTepu3YIUMCs
BEHIpaXeHHOM LiepebpallbHOM IeMMelMHMBaluuel. X-ALD dArjgeTcs Haubdojiee
yacTo HacJemyeMoM JekomucTpoduey, C MUHMMAJLHBEIM uYacToToM 1 Ha
17000, BrJMOUAS TeMUBUTOTHHEX MYyXUMH M XEeHIMH-HOCHUTEJIeM.

MepebpoBackyJiapHEe 3abojleBaHUA ABJISITCS TPYIIIOM MOS3TOBEHX
OIVCOYHKLMUNM, CBA3AHHEIX C 0OO0JIe3HLID KPOBEHOCHHX COCYIOB, CHaOXaMMX
MO3T. Mx CcylmecTByeT YeTHpe TUIIA : MHCYJILT, TPpaH3UTOPHAaLd
umeMmMuyeckas  aTaka (TUa) , cybapaxHoumaJibHOe  KPOBOUBJIMAHME U
cocyIucTas OeMeHINS.

SnuJencus ABJISeTCH HelnpelcKasyeMbM, cepbes3HBM u
IIOTEeHUIMAJLHO CMepTeJIbHEM 3abdojieBaHMeM HepBHOM cucTeMel. Oxojio 50
MUJIJIMOHOB UeJIOBEK BO BCEeM MHpe CcTpamalT SNujelcuein.

OnyxoJm TOJIOBHOTO MO3Ta obpasynTcda aHoOMaJIb HEM u
HEeKOHTPOJMPYEMEIM IeJIeHMeM KJIeTOK He TOJBKO B TOJOBHOM MO3Te
(HEMPOHOB WM TUIMAJIbLHHX KJIETOK), HO M B KPOBEHOCHHX CcoOCyIax,

UEePpeIlIHO—~MOST'OBEIX HepBaX, MOI3TOBEX oDoJIOUKax, epelria " I‘I/IHO@MBa



WM MUMKOBUOHOM XeJies3bl. OINyxXoJM TOJIOBHOTO MO3Ta TakKXe BKJIOUAT
TaKre, KOTOPHE PpPacIpOCTPaHUIUCE U3 [NEePBUUHEX 3JIOKaUeCTBEHHEX
KJIETOK, PAacCIIOJIOXKEHHHX B IPYI'MX OoplaHax (MeTacTas3upoBaHUuE) .

BupycHbele 3aboJieBaHMA HEePBHOM CHCTEMH BEH3HBAKTCS BUPYCHBEMA
nHOexkumaAMm B UHC. 3TM wuMHOeKUMM MOTI'YT BEHSBHEHBATL HEBPOJOIMUUECKUE
OUCOYHKUMM ¥ TIIOTEeHUMAaJIbHO CepbeslHEEe BOCIaJlMTeJIbHEle 3abojieBaHusd,
TakKMe KakK 5DHUedpaamT, BOCIaJleHrMe CcOOCTBEHHO MO3Ta, MeHMHIUT,
KOTOPHE MNIPUMBOOAT K BOCIAJIEHMI MO3TOBHX OOOJIOUEK WM MUEJIUTY, UTO
O3HadvaeT BOCIIaJIeHUE CIIMHHOTO MO3Ta. BemeHcTRO, KOpPBb,
SOMIEMUUYECKUIM IIapOTUT, IIOJIMOMUENIUT, BUPYC I[OIPOCTOTO TIeplleca WK
BeTpgHKa ABJIADTCSI TUIIaMM BUPYCHHX MHOEeKINVM HEepPBHOW CHCTEMH.

Penkue DoJIe3HU obMeHa BEleCTB (Taxxe M3BECTHEE Kak
BPOXIEeHHEIE HapymeHMd MeTaboms3Ma), KaK I[IpaBUJIO, [IPeICTaBJST
cobou MOHOT'€HHEIE 3aboJjieraHud, npu KOTOPHIX HapymamnTcd
olpeneljIeHHEle MeTaboJIMuecKre IOIYyTH, OIOpoXIasd TeM caMbeM BO MHOTUX
cIaydaax IOUCOYHKUIMM B LeHTpalbHOM HC. OHM ABJISITCS XPOHUUECKU
VM3HYPUTEJIBHEIMY M ONACHBEIMM OJIA XMU3HYM COCTOSHUSAMN.

TleHeTnueckue MUTOXOHIOPUAJELHEE 3aboJIeBaHuAa MOTYT OHITH
BEI3BAHE MyTaluaMu Jmdo B MTIOHK, mmbo B HIHK, KOTOpHEe HapylmamoT
MUTOXOHOPUAJBHYID  QYHKIWID U, Kak I[IpaBWio, OpUBOOAT K  OUEHb
TSKEJION MyJIbTUCUCTEMHOM OO0JIe3HM OT POXIEHMSA, B TOM UMCIE TIXKEJIHM
[IPOABRJIEHUAM B IHC. CymecTByeT ocTpad IOTPeBHOCTE B HOBEHIX
criocobax JIeueHUsS PacCTPOMCTEB LeHTpalJibHOM IIHC.

Mnpokoe pas3Hoobpasue oBoraleHHBIX nemTepreM 2,4-
THASOJMIVMHOMOHOB OBUIO ONMCAaHO B HaTeHTe CIA 2014/0275180. 3ToT
OOKYMEHT TakKXe pPacCKpHEBaeT MX IIPOPOUECKOe IIPMMEeHeHUe IIPpU JIeUeHUU
MHOXeCTBa Ppas3JIMUHEX 3abojieBaHuMi. TeM He MeHee, 5TOT IOOKYMEHT He
OpenocTaBJAeT HUKaAKMX JOoKas3aTeJIbCTBE B 5STOM OTHOUWEHUM WM B
OTHOIIeHUN CriocoBHOCTH DTUX coeIMHEeHUMN IIPOHUKATH yepes
TeMaTOBHIebalnueckun Gapbep (I'9B).

[MoTnTas30H ABJIAETCA IIpelapaToM, OpodaBaeMOM OJIA IIPMMeHeHUSA
IpM JIEUEeHUM CcaxapHoro mamabera 2-T70 Tula. I[IMOTJIMTa30H SBJIAETCH

CUJILHOIEMC TBYOIMM aATOHUCTOM IepPOKCUCOMHOTO npoJsbepaTop-—

aKTMBMPOBAHHOTO pelenTopa-ramMa (PPARY), ¥ OH OBl [IpelJIOXKeH IJiA

JISUEeHNA HEeKOTOPEIX HeﬁpOHeI‘eHepaTMBHHX BaGOHeBaHMﬁ, BKRJIKUaA



DoJIe3Hb AJblLITEeVMepa, BoJIe3Hb [TapxuHCOHA, ALS " aTaKCcum
dpumperixa. US2013 /0274295 packpbHBaeT IIOJIE3HOCTL [IMOTJIMTA30HA
pm JIeUueHUn X-ALD Ha OCHOBe OOKJIMHUYUECKUX OaHHEIX . XoTd
OOKJIMHMUECKMEe MOIOeJIM IIokKa3aJM MHoToobemanmye  pes3yJibTaTH, B
KJIVMHUUECKMX MCIBTAaHMAX Ha CeTOOHANHMM »OeHb He YyIOaJloCh IIoKa3aThb
KJIMHMUECKMEe IIpeuMylecTBa B JIOOOM M3 D2THUX UpPe3BHUAMHO Cepbe3HBX
COCTOSHUMN .

Kpowme TOTO, OIMOTJIMTAa30H OBLIT CBA3aH c HexeJlaTeJlb HEMU
nodouHrMu  BSdpderTaMr, BKIOUAS OeMCTBMEe Ha CepledvHO-COCYIMUCTYIO
CUCTEMY, B3BalepXKy XUIKOCTHM, YBeJIMUeHMe MaCCH M PaK MOUeBOTO
Oy3epsa. [l0o3TOMY BECOKME OO3HE NMOIJIMTAa30Ha HeXeJlaTeJIbHE, Tak Kak
MHTeHCHMBHOE CHCTEeMHOe BO3IeMCTBMe, I[IO-BUIMMOMY, IIPUBOOMIIO OB K
Cepbe3HEM NOBOUHEM SdderTam.

[IMoTIMTa30H  ABJIAETCH «KITPA3HHEMY» JIEKAPCTBEHHEIM CPEeICTBOM,
KoTOopoe nIpeoBpa30BEBAETCH BO MHOTHUE MeTadoJIUTH in vivo.
MeTabolMueckuy IOIyThb OIMOTJIMTAZ0HA IIOCJle IIepopalJibHOTO BBeOeHUMA
U3ydyaJly Yy HEeKOTOPHX BUIOB XMBOTHEIX M Yy UeJIOBEKa, n ero
MeTaboJMTH OBUIM OIMCaHH B JIMTepaType (cMoTpM, Hanpumep, Sohda et
al, Chem. Pharm. Bull., 1995, 43(12), 2168-2172) u Maeshiba et
al, Arzneim.-Forsch/Drug Res, 1997, 47 (I), 29-35). Ilo MeHbIEM
Mepe WecCTb MeTaboJIMTOB ObBUIM OIpeleJIeHE, ¥ OHM IIOJIYUUJIM Ha3BaHue
¢ M-I mno M-VI. Cpemy »5THX MeTabomuros M-II, M-III wm M-IV
[IOKA3EBAalT HEKOTOPYI (QapMaKoJIOTMUeCKY aKTUMBHOCTE, HO MeHee
AKTMBHE, YeM IMOTJIMTAa30H B IMabeTUMUeCKMX IOKJIMHUUECKMX MOIeJIax.

PacrnpepmejyieHMe OUOTJIMTaA30HaA M eTr'o MeTaboJIMTOB B PasJIMUHEBIX
TKaAaHAX TIIOCJIE I[IepOopalIbHOTO BBeIeHMd [14C] —-mMoTyIMTas30Ha KPHCaM
Takke usydyaau (Maeshiba et al, Arzneim.-Forsch/Drug Res, 1997,
47 (I), 29-35). B OoJbIMHCTBEe TKaHelM KOHILeHTpaluuM OUMOTJIMTa30Ha U
MeTaboauToB M-I m M-VI OBUIM HMXe, UYeM B ILJlasMe, M OOHa M3 CaMhX
HM3KMX KOHILEeHTpaluM paIMoaKTHMBHOCTHM Obla ofHapyXeHa B MO3Te, IOe
B OCHOBHOM HNOETEKTUPOBAJICA TOJBKO MNMOTJIMTAS3O0H.

CYIHOCTb M3OEPETEHUA

HeoxmumaHHO OBUIO OOHaAPYXeHO, uTO paccTporcTBa IJHC MOXHO
JIeUUThb C IIOMOIIBIO 5-14-12-(5-(1-TUOPOKCUBTUII) —2—[IUPUIOVNHNII )
STOKCHK] 6eH3uI] -2, 4-THa30JIUIMHIMOHa C QopmyJion (1), wMeTaboauTa M-

IV nmorjgmTasoHa,
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WM eT0o COJIU.

PaccTpoicTBa oJHC BKJIODUAKT B cebs, B KauecTBe
HeOoT'pPaHUUMBAKIMX  [IPVMMEPOR, paccTponcTBa, B KOTOPHEX HepBHAaA
cucTeMa noaBepraeTcsd BOBIEeNCTBUIO B TedueHNE BCeTO
IpOTPEeECCUPOBaAHUA 3aboJyieBaHUM, TaKMX Kak HeMpoIeT'eHepaTUBHLE
3abojieRaHMa (HalopuMmep, OoJesHb ANblTeVMepa, xopesd I'eHTHMHI'TOHA,
OoJIe3Hb [TapKMHCOHA, DOKOBOM  aMMOTPOIMUECKUM  CKJIepos3 (ALS),
IeTeHeEPaATUBHEE aTakCcuu, MHOXECTBEHHA A CUCTEeMHaSA aTpodms n
JerkonucTpodumn) , LepedpoBacKyJAPHEE 3aboJieraHusAa (HanmpuMep,
rJiofajibHad WM JIOKaJlbHaAd MIIEMMSA, BHYTPMMO3TOBOE KPOBOUIJIIMIHUE,
VHCYJIBT) , CYyIOOPOTM WU 3BIWUJIENCUS, BUPYCHHEe 3abojieBaHMUS (HapUMep,
MEHVHIUT, 2HIEeQaIUT) , paccedHHHM  CKJIEepo3, OIIYXOJIM  TOJIOBHOTO
MO3Ta, a Taxkxe TPaBMEL. PaccrTpomcTBa oHC Taxkxe BKJIUAIT
pPacCcTpOoMCTRBa, IPM KOTOPHX Ha HEPBHYK CHUCTEeMy OKas3HEBaTCSd BJMAHUE
TOJIBKO Ha IIOCJeOHMUX CTaOuMax pas3BUTUA COCTOAHUSA, U BKJIOUAKT
penkue MeTaboJIMUeCKHe 3aboJjieraHm, TaxKue KakK opraHuUeCcKue
auuneMmun WU HapylmeHmus XUPHEBIX KMCJIOT u TeHeTUUeCKNe
MUTOXOHIOPMAJIbLHEIE HapyleHUd.

V306peTeHre OCHOBaHO, IIO0 MeHbleV Mepe, YacTHUUHO Ha OCHOBe
IOAHHLIX, CBUIETEJILCTBYINIMX O HEOXMIAHHOM CIOCOOHOCTM COeIMHEHUS C
bopmyJsion (1) mOpeomoJjieBaTh T'eMaTomHUedpalMueckuyd Oapbep. Kpowme
TOT'O, COeIMHEeHME II0 HaCTOoAMeMy M300peTeHuI MMeeT OIHO MM 0oJiee
XeJlaTeJIbHEIX CBOMCTB JIEKapCTBEHHOTO IIpelapaTa, TakKMx KaK BHECOKas
BMONOCTYIIHOCTD npu nepopalis HOM BBEIOEeHUN, HU3KOE CHUCTEMHOE
BHBeIeHMe M3 ILJJa3MH M Xopommi of6neM paclpenelleHus. Kpome ToTO,

COeIIMHEeHNEe I10 HacCcToAdleMy MSO@peTeHMD ABJIAETCA JOCTaTO4YHO

"yycTemM" JIeKapCTBEHHEM npernaparToM, [IOCKOJIbKY in vVivo OH
npeobpasyeTcd TOJILKO B 5-(4-(2- (b-aueTmja-2-
NIUPUONIT) 3TOKCHU) OeH3UII) -2, 4—-TH1a30JIMOVHIONOH (MeTabosauT M-III

OMOTJIMTAa30Ha) , 1! oba SKCKPEeTHMPYITCA. CiiemoBaTeJIbHO, NIOOOUHHE



50bekTH, OOYCJIOBJIEHHHE HeXeJlaTeJIbHEMM MeTaboJiMTaMM, CBOIOATCS K
MUHVMYMY .

TakuMm o6pa30M, B COOTBETCTBMM C OIHMM acCIeKTOM HaCTOAIlETO
nz3o0bpeTeHUsa MOpeljlaraeTcsa CoeauHeHMe C ¢opmyJsiom (1) wmiam  ero
bapMalleBTHUECKM MIpMeMJIeMHe COJIM WM CMEeCH COeIMHeHUM C GopMyJion
(1) @mias wMCHOJIB30OBaHMA B KadecTBe JIEKAPCTBEHHOTO CpeIncTBa, B
YAaCTHOCTHM, OJIA JIeUeHUS WIM IPOOMIIaKTHMKM PAaCCTPOMCTR LeHTPpaJIbHOM
HC. B cooTBeTCTBMM C OpyI'MM AacIeKTOM HacTodllee M300peTeHNe
OTHOCHUTCS K IIPUMEHEeHUIO COeOMHeHUsS C  QopMyJion (1) wmiam erTo
bapMalleBTUUECKM IIPUEeMJIEMBIX COJIeV MJIM CMecCHu COoeIMHeHUM C QopMyJIion
(1) @minsa T1§noJydeHMsS JIEKAapCTBEHHOT'O CpencTBa, B YaCTHOCTHM, OJA
JIeUeHM s VIV NIpOodUIIaKTUKM PacCcTpoOMCTE LeHTpaJlbHOM HC. B
COOTBETCTBMM C IPYI'MM acCIleKTOM HacTodlmee M300peTeHMe OTHOCUTCH K
crioco®y JieueHMS WM OpodMJIakKTUKM 3abdojeBaHMA LeHTpalbHOM HC,
BRJIOUAKIMIM BBedeHMe CYOLEeKTY, HyXIaomeMycd B 52ToM, 20PeKTUMBHOTO
KoJMUeCcTBa CoeIMHeHMsa C o¢opmysion (1) wmiIm ero odapMalleBTUUECKU
IpueMJIEMBEIX COJIeM WM CMecu coelIuMHeHMM C  (opMyJion (1) . B
COOTBETCTBMM C OPYI'MM acCIe€KTOM HaCTOAMEIOo M300peTeHMs IIpeldJIOXeHH
bapMalleBTUUECKME KOMIIO3MUMM, COIepXalure coelduHeHue C (QopMyJion
(1) mam ero QapMaleBTHUUYECKM IIpHeMIIeMble COJIM MJIM CMEeCU COeOMHEHUM
c dopmysionm (1) .

B cooTBeTCTBMM C IOPpYI'MM acCIeKTOM HacTodllee U300peTeHue
OTHOCUTCSHS K HOBHM coeIMHeHMaIM (2) - (5):

(2) (R)=5-(4-(2-(5-((R) - 1-TMIOIPOKCUDTUJI) IUPUOAUH—2-WJI) 3TOKCHU)
OeH3WUJI) TMa30JIMIVNH-2, 4—O1oH

(3) (R)=5-(4- (2= (5= ((3) -1-TUOPOKCUBTUII) IUPUONH—2~WJI) DTOKCHU)
OeH3WJI) TMa30JIMIVNH-2, 4—-O1noH

(4) (S)=5-(4-(2-(5-((R) -1-TMIOPOKCUDTWUJI) IUPUOAUH—2-WJI) 3TOKCHU)
OeH3WJI) TMa30JIMIVNH-2, 4—-O1noH

(5) (S)=-5-(4-(2-(5-((S)-1-TMIOPOKCUDTWUJI) MUPUOAUH—2—-WJI) 3TOKCHU)
OeH3WJI) TMa30JIMIVNH-2, 4—-O1noH

I dapMaleBTUUECKM IPUEeMIIEMOM COJIM S5TOTO.

B CoOTBeTCTBMM C ellle OIHMM AacCIleKTOM HacTosllee M300peTeHNre
OTHOCHTCS K CMEeCHM OOHOTO WIu O0oJjiee M3 coedIuMHeHuMM oT (2) mo (5)
I dapMalleBTUUECKM IIPMEMIIEMEIX COJIeM BTOoTO IJA I[IPUMMEeHeHUS I[Ipu

JIeUeHNM M HpOCbMJ’IaKTMKe 3abojieBaHUM ueHTpaanoﬁ HepBHOﬁ



CUCTeMEl. B COOTBeTCTBUM C IOPYyI'MM acIleKTOM HacTodllee MN300peTeHure
OTHOCHUTCS K MCIOJIB30BaHUI OOHOTO WMJIM HEeCKOJIBKMX COeIMHeHuM C (2)
no (5) mim dapMalleBTUUECKM I[IPUEMJIEMEIX COJIEM 2TOTO OJIS [HOJIyUYeHUS
JIEKapCTBEHHOTO CpPenCcTBa OJ4 JIeUeHUMSa WM HPpOodUIIaKTUKM PacCTPOMCTB
eHTpajJbHOM HC. B COOTBEeTCTBMM C IPYI'MM AacIleKTOM HacTodllee
n300peTeHre OTHOCUTCA K  CIOCOOYy JIeUeHMA WM [OPOQUIIaKTUKU
3abojieBaHMa LieHTpaJibHOM HC, BKJOUaKIeMy BBeleHMe UWHINBUIYYMY,
HyXIawnlleMyC g B 3TOM, 50PEeKTUBHOTO KOJIMYECTEA OOHOTO W
HECKOJIbKMX coenuHeHUM C (2) oo (5) VI bapMalleBTUUECKHU
IpUEeMIIEMEIX COJIEM 2TOTO.

B eme OOHOM acIlekTe HacTodllee M300peTeHMe OTHOCUTCH K
bapMalleBTUUYECKUM KOMIIO 3L AM, comepxallyM OHO VI DoJiee
cCoeIMHEeHUM C  QOpPMYJIOM OT (2) oo (5) i  papMalleBTUUECKU
IpUeMJIeEMEIE COJIM 3TOTO, B TOM UMCJIe CMeCUu COeOVHEeHUN C OoopMyJion
oT (2) mo (5), nOJga TOpPUMEHEHMS B JIEUEHMM WIM [OPOOMIIaKTHUKE
PacCcTpOMCTRB LeHTpaJbHOoM HC.
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B IpyroM CBOeM acIleKTe HacTodllee M300peTeHMe OTHOCUTCH K
criocoB®y JieueHMA WM OPpOodMIIaKTHUKM 3aboJieBaHMM lLeHTpaJlbHOM HepBHOM
CUCTEMEl, B TOM UMCJIe HeMlpoIeIl'eHePaTUBHHX 3abojieBaHUM (TaKuMx Kak
BoJie3HL  AJLlLITelMepa, xoped XaHTUHI'TOHAE, OoJiesH:s  [lapKMHCOHA,
BDOKOBOM aMMOTPOOUUEeCKUM CcKJepo3 (ALS), IeTeHepaTHUBHBEE aTaKCuUM,
MHOXEeCTBEHHAaSA CUCTeMHasd arpodund, paccesaHHHN CKJIEPO3 u
JevkooucTtpodmm, Takme Kak ALD), 3aboJieBaHMA COCYIOB TOJIOBHOTO
Mo3Ta, cymooporu, BIUJIEIICU, BUPYCHEIE 3aboJleBaHuUg, Oy XOJIU
TOJIOBHOTO MO3Ta, HEWPOBOCHAJNMUTeJBHEHe 3abojieBaHuM, pPacCTpOMCTRaA
HC, KoOTOpHE OKa3HBalT BJIMAHME Ha HEPBHYK CHUCTEMY Ha IIOCJIEIHUX
cTamuax pa3BUTUS COCTOAHUA, B TOM UMCIIE pelkue MeTaboJIMUeCKUue
3aboJieBaHU4, TakKye KakK OplaHMUYecKMe alMuIeMUMM WM HapylleHusd

KVMPHEIX KHMCIJIOT W T'eHeTHUUeCKHMEe MUTOXOHIPMAJIBHEBEIE HapPYIeHMA, IIyTeM



BBeOeHUd COeOMHeHMsa C oQopMmyJon (1) wmiIm ero QapMalleBTUUECKU
IpUeMJIEMOM COJIM, WM OOHOTO WMJIM HECKOJILKMX COeOMHEeHUM C GopMyJion
orT (2) mo (5) mim dapMalueBTUUECKM IPUEMIIEMEX COJIEMl 5TOTO.

OnucaHue QUIYp

durypa 1 mOpencrTaBJIsgeT KOHIUEHTPpAalMio COeOMHEeHMS C bopMyJion
(1) B rjias3Me KpPOBU MEIIEe C57BL/6 riocsie OOHOKPAaTHOTO
BHYTPUBEHHOTO BBeOeHMS 1 MI'/KID yKasaHHOTO COeIMHEeHMd.

dur. 2 OpelncTaBJIgeT KOHIeHTpallMilo coelIMHeHusa C odopmyJon (1)
B IIasMe KpoBM Memeld CBH7BL/6 mocje OOHOKPATHOTO IIepopalIbHOTO
BBeleHud 4,5 MI'/KI yKa3aHHOTO COeOMHEeHMUS.

dur. 3 OpelcTaBJIAeT KOHIEeHTpallMlk CcoelIMHeHusa C oopmyJon (1)
B MOS3TOBOM TkKaHM Memelt C57BL/6 mocje OOHOKPATHOTO IIepopalIbHOTO
BBelenusa 4,5 MID/KT VYKas3aHHOTO CoeIMHeHUd (JIMHMAS C KPYIJIEMU
MapkepaMM) U II0CJe OOHOKPATHOTO BHYTPMBEHHOTO BBeIdeHMdI 1 MI/KT
YKa3aHHOTO COEeIOMHEHMS (JIMHMA C KBaJlpPaTHEIMM MapKepaMu) .

dur. 4 nmnpencTaBJIAeT COOTHOIIEHME ILJIa3Ma—-MO3I', pacCCuMTaHHOE
Ha OCHOBAaHMM YPOBHEeM IIMOTJIMTa3zoH, MIV, MIII m MII B I[LJja3Me u
MO3Te, BEIP&XEHHBIX KOJIMUECTBEHHO B Cmax (MaxkcrMaJibHa s
KOHIIEHTpalUus) rnocJe [IepOopPaljItHOT'O OO3UPOBaAHUS OOHOKPAaTHOTO
BBeIOeHUd NUOTJMTazoHa npu 4,5 Mr/xr camuam Memer C57BL/6.

dur. b5 mnpencraBJgeT COOTHOMeHMe IJIa3Ma-MO3T, pacCCuUMTaHHOEe
Ha OCHOBaHMM O(apMaKOKMHETHMUECKUX KPUBHX OIPpodMIIer KOHILEeHTpaluusI—
BpeMsa ILJlasMbl M MO3Ta, PaCCUMTAaHHEX Kak IIJlomanb IIOO KPUBBIMU
OMOTJIMTA30Ha M TIIOCJle IIepopalIbHOTO  OO3MPOBAHMA  OIOHOKPATHOTIO
BBeleHUd JmMOO OIMOIJIMTa30Ha, Judo MIV mnopu 4,5 MID/KD 10J9 000UX
camuaMm Memelr CH57BL/6.

dur. 6 OpelcTaBJgeT KOHUEeHTpalMM CMecu (c), coIepxamemn
coemuHenusa (2) u (4), u cMmecu (d), comepxamel coenuHeHud (3) wu
(5), B 1mIasme wMbmel C5H7BL/6 mocje OOHOKPATHOTO IIePOpPajIbHOTO
BBeleHud nopu 4,5 MI'/KD YKas3aHHHX CMecel.

dur. 7 1mOpencraBiageT 20bekT coenMHeHuUa c  popmyJsiom (1) B
IIOBPEeXIeHHHX ITJIyTaMaTOM IIePBUUHEIX KOPTUKAJLHEX HeWpoHax KPEHC.

dur. 8 1mpencraBageT 20bexkT coenuMHeHuUa Cc  popmyJsiom (1) B
IepPBUUHOM KyJIbLType UYBCTBUTEJIbLHEIX HeMpOHOB, [IOBPeXIeHHHX
[NakJIMTaKCeJIOM (TaKCOJIOM) .

durypa 9 mnpencraryageT 2¢0beKT coeIMHeHMsa C QopmyJom (1) Ha



OLIEHKY HeCHOCOOHOCTHM MHIPpM MCCJeIoBaHuM 5SOOeKTMBHOCTM In VIVOo B
MHOXECTBEeHHOM MBIIMHOM MOIOEJM SKCIEPMMEeHTAaJILHOTO ayTOMMMYHHOTO
sHLedasoMmesmTa (EAE) .

durypa 10 npencraBjfgeT >0dekT coemmHeHMsa C QopmyJion (1) Ha
IIepBUYHLHE IBUTATEJIbHEE HEWPOHH, IIOBPEeXIeHHLEe TJIYyTaMaTOM.

OnmcaHue IOIPenloUTUTEJIBHEIX BAPUMAHTOB OCYIEeCTBJIEHUA

B HacTosmeM u300peTeHUM TepMUHH "coeIuMHeHMe C bopMyJion
()", "™M-IV", "™MIV" m "M4" HeOTJIMUMUTEJILHO OTHOCATCS kK 5-[4-[2-
(5= (1-TMOPOKCUBTUI) — 2 -TIUPUIOVHWII) 3TOKCK ] 6eH3MI] -2, 4-
THA30JIUIVMHANOHY, KOTOPHM MMeeT CTPYKTYPY, M300paXeHHYK BHIIE.

B oOHOM M3 acCHeKTOB, BBeIeHMe CcoelMHeHUs C dopmyJon (1) wuiam
bapMalleBTHUECKM TMIPUEeMIJIEMOM COJIM ABJAETCH IIOJIe3HBEM MOJIS JIeUeHUS
W IpodUIIaKTUKU PacCcTpOUCTB LLeHTpalbHOU HC, TaKMUX Kak
HeVpoloeTeHepaTUBHHe 3abojleBaHua (HanopuMmep, O00Jie3HBL AJblTelVMepa,
xopesa TI'eHTUMHTTOHa, O0o0Jie3Hb IllapKMHCOHa, ©OOKOBOM aMMOTPOOMUEeCKUN
CckJiepo3 (ALS), IereHepaTHMBHBE aTaKCHM, MHOXECTBEHHad CUCTeMHas
aTpodusa, pacCesHHHM CkKJIepo3 (MS) u JeKoOIuCcTpoduM, Takue Kak
aIpeHOJIeMKOOUCTPOOM S (ALD W X-ALD), 3aboJIeBaHusAa COCYIOOB
TOJIOBHOTO MO3I'a (HalopuMep, mjobajibHad WIM JoKajlbHas MIeMud,
BHYTPMMOS3TOBOE KPOBOMBJIIMAHME, MHCYJLT), DSIWJIENTUUYECKKE IPUIALKU
n BOUJIEIICUSA, BUPYCHEIE 3aboJieBaHn A (HanipuMmep, MEHUHIUT,
SHIeban muT), ONyxXOJM MO3Ta U HeMpOoBOCHAaJMUTeJbHEe 3abojieBaHUA.
PaccrporcTBa HC Takxe BRJOUAT PacCTPOMCTBa, B KOTOPHX HepBHAaM
cucTeMa IOABepraeTcsd BO3NEVCTBMI TOJBKO Ha [OCJeIHUX CTaanax
pPa3BUTUSA paccTpoMCTRBaA. CLZi paccTpoMcTBa BRJIOUAT penkue

MeTaboJinueckre 3abojieBaHUsa, TakKMe Kak OpraHMYeCKNre aligeMrl WJIN

HapylleHN I KUPHBIX KUCJIOT 7 TeHeTUUeCKUe MUTOXOHIOPUAJIEHEE
HapylleHVd .
Tepvuu  "JjledueHume" wim "JeunTb" B KOHTEKCTe  HaCTOAMEeIO

OIIMCaHUSA OTHOCUTCH K OoCJabJIeHVK WM YCTpaHeHMK 3ab0oJleBaHud WK
OOHOTO W BoJiee CUMIITOMOB, aCCoOUMNPOBaHHEIX C  YKasaHHBM
3ab0JIeBaHMEM. "JleueHue" Takxe OXBAaTHEBAET ofJleTUyeHNre W
yCTpaHeHUe OQU3MOJIOTUUECKUX IOCIeOCTBUY OOJIe3HU.

Tepvuu "oOJjerueHue" B KOHTEKCTe HaACTOAMEI'0 U300peTeHUd
cJylenyeT IIOHMMAaTh Kak Jioboe  yJydlleHMe B CHUTyaluM IIallMeHTa,

IIpoxXxonoAdmero JIeUeHNe.
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TepvuH "OpenyhnpexDeHue" wim "OpenynpexmaTk" OTHOCUTCA K
YMEHBIIEHMID PUCKa IpMOoOpeTeHUd WM Pas3BUTKMA OaHHOTO 3aboJjieBaHud
WM PacCTpOMCTBa, WM CHUMXeHMEe WIM MHIUOMPOBAHME peluuIMuBa WK

3aboJieBaHMa UM PacCTPOMCTEA.

OH 0
AN
NH
F S
N (@)
(0]
(1)

CoenuHeHre cC o¢opmyJion (1) MoxeT OHTL HaszBaHO 5-(4-(2-(5-(1-
TUIPOKCUBTUIL) IMPUIOVH-2-WJI) 3TOKCK) O&H3WJI) TMa30JIMINH-2, 4—IMOHOM, WU
OHO UWMeeT IOBa XUPAaJIbHEX IeHTpa. OIHMM W3 HUX [ABJISETCS aTOM
yTJlepolda B IIOJIOXeHMM 5 THMas0JMIMH-OMOHAa, a OPpYyTOoM acuMMeTPUUHBIN

aToM HaXoIonmTcAa B ITOJIOXEHUNM 1 PMHpOKCMSTMJ’IbHOﬁ T'PYyIIIIEL, Kak

IIOKaz3aHO CTpeJIKaMM:

OH o)
NH
L S
N O
O
VICIIOJIB 3y e MBI B OaHHOM  OIIMCaHMuM TepMMH "coenouHeHHUe c
bopmyJion ()" UCIOJbLRYyeTCcd OJa o000o3HaueHMI BcCeX  BO3MOXHBIX
CTEepeonu30MEepPOB, BKJIOUAS DSHAHTUOMEPH M IMACTEepeoOMeph M MuX CMecCcHu,
BRJIOUAS palleMMuecKue CMecCu.
B IpyroM CBOeM acIlleKTe HacTodmee M300peTeHMe OTHOCUTCHI K
HOBBIM coeIMHeHMaIM oT (2) mo (5):

(2) (R)=5-(4-(2-(5-((R) - 1-TMIOPOKCHUDTWUJI) IUPUOAUH—2—-WJI) 3TOKCHU)

OeH3WJI) TMa30JIMIVNH-2, 4—-O1noH

0O

OH
\ Wy, e,
NH
S S
N O

O

(3) (R)=5-(4-(2-(5-((S) - 1-TMIOPOKCUDTUJI) IUPUOAUH—2~WJI) 3TOKCHU)
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OeH3WJI) TMa30JIMINH-2, 4 OuoH

QH O
= \ ffl;,"h
NH
P S
N O
O
(4) (S)=-5-(4-(2-(5-((R) -1-TMIOIPOKCUDTUJI) IUPUOUH—2-WJI) TOKCHU)

OeH3WUJI) TMa30JIMIVNH-2, 4—-O1oH

OH )
AN
NH
= s
N O
(@]
(5) (S)=5-(4-(2-(5-((S)-1-TMOPOKCUDTUJI) MUPUOAUH—2—WJI) 3TOKCHU)

OeH3WJI) TMa30JIMINH-2, 4-O1noH

OH 0
NN
NH
/\[J\/\ M
N O
0]

VI @apMaHeBTquCKM IIpremMJIeMEIE COJIMM 5TOTI'O.

HecmoTps Ha TO, UTO coelIMHeHMA C (2) mo (5) OBUIM [OJIYYEeHH U
BHIIeJIeHH, uX abcojmoTHad (R/S) KoHOUIYpalMd OO CUX IIOp He OJla
omnpeleJieHa, a OBJIO ONPEeneJIeHO TOJIBKO UMX OITUMUeCKOe BpalleHUEe.

[lpenmouyTMTeJIbHO, CCBJIKA Ha coemuHeHus ¢ (1) mo (5), B
HacToAmeM M300peTeHMM OpelHa3lHaueHa IJS oDo3HaueHMa COeIVMHEeHUM C
(1) 1o (5), MMEIIM X aTOMHE  BOIOPOIAa, KOTOPHE IPUCYTCTBYIT
NnpeyMymecTBeHHO B dopMe ero mu3oTomna 'H, To ecTb He Oojee 1% OT
oBmero umMcJa aTOMOB BOIOpPOIa Ha MOJIb COEeOMHEHMS I[IPUCYTCTBYET B
BUIe WU30TOoIa 2H (melTepuit), ecme O0oJiee NPeIIOUTUTEJILHO, He 0Oojee
yem 0,015% (uTOo dBJISeTCA T[PUPOIHHM COIOepXaHVeM »OelTepus) OT
oBmero KoOJIMUeCcTBa aTOMOB BOIOpola Ha MOJIbE COeIVMHEHMS B BUIE

usoTona “H (menTepwus) .

B KOHKPETHOM BaplMaHTe OoCymeCTBIJIEHMA cileoymoumre CMeCHU
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coemuHeHUVa (2) - (5) ABJIA0TCA NPelllOUTUTEJIEHEMI

(a) Cwmecu, comepxamme coenuMHeHuda (2) m (3), OPenrIoudTUTEJIBHO
COeIVMHEeHNUd (2) wm (3) ABJIAITCA EeIMHCTBEHHEMM COEeIMHEHUSAMU C
dbopmyJsion (1), HOPUCYTCTBYKIMMM B CMeCHU;

(b) Cmecm, Brimouawmve (4) m (5), OPeONoOUTUTENBHO COeIMHEHUM
(4) m (5) saBugTCA eIVMHCTBEHHBMM COeIMHeHuAMM C dopMmyJsion (1),
IIPUCYTCTBYIIMMM B CMECHU;

(c) Cwmecu, BrIpUanmuve (2) m (4), OPedloudTUTEeJIbHO COeIVHEeHUSA
(2) m (4) 4ABJAOTCSA eIOIMHCTBEHHHMM COeOIMHeHMAMM C odopMmyJon (1),
IPUCYTCTBYIMMM B CMECHU; U

(d) Cwmecu, BrIpuanmure (3) u (5), OpPelloudTUTEeJIbHO COeIVHEeHUA
(3) m (5) 4BIALTCA eOMHCTBEHHHMM COeOIMHeHMAMM C odopMmyJon (1),
IIPUCYTCTBYKIIMM B CMeCHU.

OcoBeHHO MNPellNouTUTEJIBHEMU SBJIARTCA cMecu (c) m (d).

B CMeCcHax (a) - (d), YIIOMAHY TEIX BHIIE, ocoBeHHO
OpennouTuTeJIbHO, UYTO IBa COeIMHEeHMsa, YyKas3aHHBe B KaxIou u3
cMeceM, TPUCYTCTBYIOT B DKBUMOJIAPHEIX KOJMUECTBaxX. YKal3aHHHEE CMeCcHu
MOTYT TaKXe ComepXaThk HeDoJblMe KOJUUeCTBa ([IpedloudTUTEeNIEHO,
MeHee 10 mMac.%, O0oJiee INPemOlIOUTUTEJIEHO, MeHee 3 Mac.%, elle 0DoJee
IPpenrnouTUTeJIbHO MeHee 1 Mac.% M Haubojlee NPenllouTUTEJIBHO, MeHee

0,1 Mac.% OpyTrux coeIMHeHUN C dopmyJion (1).

IpyTon aCIeKT HacToAmero nzobpeTeHmA OTHOCUTCH K
coemuHeHusaM (2) - (5) miam dapMalLeBTUUECKM IIPUeMJIEeMOM COJIM 2TOoTO,
i cMecsaMm (a) - (d) mm ux dpapMalleBTUUEeCKM I[IPpMEeMIIEMBEIM COJISAM

3TOTO ojd [IPYMEHEHU A B KauecTBe JIeKapCTBEHHEX CPpenCcTB.
CoellMHEeHMA II0 HaCTOMAlleMy M300peTeHMI MOXHO IIPUMEHATH OJIS JIeUeHUSA
3aboJIeBaHMM, TaKMUX KaK pacCTPpOMCTBa LEeHTPallbHOM HEepPBHOWM CUCTEMEH
cpenmy IOpyImX.

Ioosa NIpUMeHeHU g B JleueHUn pPacCcTpoOMCTB LeHTpaJlbHOM HC
HEeCKOJIBEKO baxrTOpPOB MOXHO paccMaTpuBaTh npu BEIDOpE
[IpenIiIouTUTEeSIbHOTO COeIVHEHUSA . [MpennouTuTeJIbHEM ABJIAETCHA
COoelIMHeHMe, IIOKa3HBaKllee BHCOKYID DHBKCIO3MIMID MO3T'a K ILIJla3Me.
[lpenrnouTruTesiIbHOE COoeIMHeHue rIoKaseBaeT BEICOKYIO AKTUBHOCTL
aroHMUCTAa PPAR-TamMmmMa, OOHAaKoO COeIunHEeHU A C MeHee CUJILHOM
aKTMBHOCTEBI aroHmcTa PPAR-TaMMa TakKXe [ABJIATCA IIOJIe3HEMM. [IpyTue

q_)aKTOpBI, B TOM UMCIIE, B KauecTBe HeOoI'PaHMUMBaKIVMX  IIPVMEPOEB,
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bapMakoJiOTUUeCKasas aKTUBHOCTE (omammuHas oT PPAR-ramMma), ADME,
bapMakKOKMHETUUECKUM MIPOdMJIL, TOKCUUHOCTL, ©Oes30lIaCHOCThL, CBOMCTBA
pacrnpenejieHnsa B MO3T€e, HaKOIlJIeHKE COoeIVHEHMSA B TKAaHAX,
MeTaboJM3Ma M BHBEeIOEeHMEe COeOMHEHMS, ITeHOTUIIMUEeCKMe Bapualuu IIpU
BEIBEOEHUN u PUBUKO—-XUMHUUECKHUE CBOMCTBAa MOTYT TaKxe
paccMaTpuBaThLCA ojisa BHIOOPA IpPenlIouTUTEeJIbHOTO COenOMHEHUD .
[lpenmnouTUTeJIbHOE coenmMHeHue obJjlamaeT  HM3KOM  TOKCHMUHOCTBIO B
OTHOMEeHUN LeHTpaJIbHOM HepBHOM CUCTEMEH. [lpenmouTUTeJIbHOE
coemuHeHMVe oO6JamaeT HMBKOM CUCTEMHOM TOKCHMUHOCTLI. Halnuume WM
OTCYTCTBUE aKTUMBHOCTM PPAR-ajsbda TakXe MOXEeT paccMaTpuBaTbCca. B
HEKOTOPEIX CJIydadax XeJaTeJIbHO, UyTOOH COeIMHeHMe TIPMBOIMIIO K
HM3KOMY WJIM HYJIEBOMY HaKOIIJIEHMIKO B TOJIOBHOM MO3Te. 3TO MOXET
YMEHBIMTE PUCK TOKCUUYHOCTM LeHTPpaJIbHOM HEepPBHOM CUCTEeMH U1/UIINU
O0aTk BO3MOXHOCTE OBCTPOI'O pPEeBepCHUpOBaHMA »ddekTa IMOIpernapaTa B
LIeHTpaJlbHOW  HEepPBHOW  CUCTeMe. B IOpyrux ciaydasax ~MOXeT OHTH
IPennodTUTeJIbHbIM BEICOKOE HaKOIJIEHKE MO3Ta C OT'pPaHNYeHHEM
CUCTEMHBIM BO3IOelCTBUEM. 370 MOXeT [IPUEBECTHU K T[IOBHIIE HUIO
IIOOBEPXEeHHOCTN ILIeHTpaJIbHOM HEepBHOM CHMCTeMH BO3IOEMCTBMIO IIpelapaTa
n ©6oJiee BEHCOKOM 20PeKTMBHOCTM. 3adacTyl IIpeyMyleCTBeHHHEM OJIg
COEeNMHEHUS HABJISETCSH HEINOOBEPXEHHOCTL SHAUMTEJIBHEIM I'eHOTUIINYECKUM
BaprauuaM B KO2OOMIMEeHTe OuMmeHMsI. 35TO IPMBOOMT K 0OoJiee CXOIHOM
50beKTUBHOCTH. CLy1 aKTUBHOCTHU MOXHO ONpelelinThb nyTeMm
VICIIOJIL30BAHMA COOTBETCTBYIIMX aHaJIM30B Iin vitro M in vivo.

B IpyTroM aclleKTe HacTodlee M300peTeHMe OTHOCUTCH K CIocoby
JleueHUa WM OpoduiIakTUKM 3abojieBaHuM LeHTpalJibHoM HC, B TOM uuMcie
HelpoIeTeHePaTUBHEX 3adojieBauuM, 3abdoJieBaHMM COCYOOB T'OJIOBHOTO
MOo3Ta, cynmopor, DNMJIETICUMA, BUPY CHEIX 3aboJjyieBaHuUM, oIy XOJIen
TOJIOBHOTO MO3Ta U HeNWpPOBOCHAJUTEJILHEX 0oJie3Hel. ACIeKT TakKxe
BRJIIOUAET CIIOCOoD JIeUeHUMS WIM OPOOMIIaKTUKM PaCCTPOMCTB lLeHTpallbHOM
HC, 0Opy KOTOPHX HepBHAasg CUCTeMa IIoIBepTraeTcd BO3IeMCTBUI TOJILKO
Ha TIOCJeOHMX CTaIMAX Pa3BUTUA PaCCTPOMCTBAa, BRJILUAKIETO pelkue
MeTaboMdyeckre 3aboJieBaHMsA, TakKMe KaK OpTlaHMUeCKMre aluIeMUM WU
HapylleHU S KUPHBIX KMCJIOT u TeHeTHuecKue MUTOXOHIPMAJIbHEE
HapymeHusa, IOyTeM BBeOeHMSa CcoeIMHeHMSa C odopMmyJonm (2) - (5) wim
bapMalleBTUUECKM I[IPpUEeMIIeMOV COJIM STOT0, WIM IyTeM BBeIOeHUS CMeCHU

OOHOTO MJIM HECKOJIBKUMX COeOMHeHUM C dopMmyJiom (2) - (5).
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IpyToM acHeKT HacCTOAMEeIo M300peTeHMs OTHOCUTCH K IIPMMEHEeHUI
coenuHeHMsa C OQopMmyJsion (1) wmiaM ero GapMalleBTUUYECKM [IpUeMIIeMOMN
COJIM, WJIM OOHOTO WMJIM HEeCKOJBKMX coelIVMHeHuM c o¢opmyJson (2) - (5)
i QapMalleBTUUECKM [IpUeMIIeMBIX COJIEM 3TOT0, MM CcMecer ¢ (a) =o
(d) wmim bapMalleBTUUECKM IIpMeMJIEMEIX COJIEM DTOTO, OJA I[IOJIyUeHUS
JIeKapCTBEHHOT'O CpenCcTBa IOJIA JIeUeHMs WM HPpodMIIaKTHUKM PacCTpOMCTB

IleHTpaJbHOY HC, B TOM UMCJIe HeVpoIeTeHepaTMBHHX 3aboJieBaHuM,

3ab0oJIeBaHUM COCYyIOB TOJIOBHOTO Mo3Ta, cyzmopor, SOUJIENICUN,
BUPYCHEIX 3aboJieBaHUM, OIlyXOoJiey TOJIOBHOTO Mo3Ta u
HeVpPOBOCHAIUTEJILHEX  0oJie3HelM. AcCIeKT TakKxXe BKJoOUaeT B cebsa

IpuMeHeHMe coelIuHeHua ¢ odoopMmyJion (1) wmiam ero oQapMalleBTUUEeCKU
OpUeMIIEMOM COJIM, WM OIOHOTO WM HECKOJLKUX COeOVHeHUM C GopMyJion
(2) - (5) mam dapMalleBTUUECKM IIPUEMIIEMBIX COJIeM STOT0, WJIM CMecel
c (a) mo (d) wmmm dapMaleBTHUECKM IIPpMEMIIEMEIX COJIeM D2ToTro, OJ4d
IIOJIYyUeHMa JIeKapCTBEHHOTO CpelcTBa IOJ4 JeUeHMS WIM OpoduIIakKTUKU
PaccTpoOMCTB LeHTpaJlbHOM HC, Ipu KOTOPEIX HepBHad cucTeMa
IoIBepraeTcsa BO3IOEMCTBMIO TOJIBKO Ha IOCJeOHUX CTalIuAaxX pPa3BUTUA
paccTpoMcTBa, BKJIOUAKIETO pelkMe MeTaboluueckue 3abojleBaHUA,
Takre KaK oOpraHMueckre alMIeMrM WJIM HapyleHUS XUPHBX KUCJIOT U
TeHeTUUeCKMe MUTOXOHOPMAJILHEE HapYIIEeHUS .

IpyTo¥ acHeKT HacToAmeI'o M300peTeHMs OTHOCUTCSH K COeIMHEHU
c odopmyJson (1) wmIM ero dapMalleBTHUUECKM I[IpPpUEeMJIeMOM COJM, WU
OOHOTO WM HECKOJIBKMX CcoeIuMHeHuM c dopMmyJon (2) - (5) wam
bapMalleBTUUECKM IMIpMeMJIEMHX COJIeM SToTro, WM cMece¥ ¢ (a) mo (d)
niIM dapMaleBTUUECKM IIPMeMJIEMHX COJIe¥ »2ToIo, IJS I[IPUMMEeHEeHUS IIPpU
JeUueHUN WM OpoduilakTUke 3abojieBaHMM LeHTpalJibHOoM HC, B TOM uuMce
HeVpoloeTeHepaTUBHHX 3abojieBaHUlM, 3abojieBaHUM COCYIOB TOJIOBHOTO
MO3Ta, cymopor, SOUJIENICUN, BUPYCHEIX 3aboJieBaHUM, Oy XOJIen
TOJIOBHOTO MO3Ta ¥ HeVMpPOBOCHAIMTEJILHHX 00JiIe3HeM. ACIeKT TakKxke
BRJIIOUAET coeduHeHMe Cc oOQopmyJsor (1) wmaIm ero odapMalleBTUUECKU
IpUeMIIEMOM COJIM, WJIM OIOHOTO WJIM HECKOJLKUX COeOVHeHUM C GopMyJion
(2) = (5) mam dapMalleBTUUECKM IIPUEMIIEMBIX COJIeM STOTO, WM CMecel
c (a) mo (d) wmmm dapMaleBTHUECKM IIPUEMIIEMEIX COJIeM D2ToTro, OJ4g
IpUMeHeHuS B JIeUeHUM WM OpoduiiakTvKe 3aboJieBaHMM LieHTpaJbHOU
HC, @pM KOTOPHX HEepBHas CUCTeMa I[IoIBepTraeTcsd BO3OEeMCTBUI TOJbLKO

Ha TIIOCJIeIHMX CTallMAX pPasBUTUA paCCTpOTZCTBa, BRJIODUAKIMET'O pelKue
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MeTabomMuecKkre =zabojieBaHMA, TakMe KaK OplaHMUeCcKMe alMuIeMuM WK
HapylleHU s KUPHBIX KMCJIOT u TeHeTUUeCKHue MUTOXOHIOPMAJIbEHEE
HapylleHVd .

B KOHKpeTHEX BapMaHTax OCYUeCTBJIeHMA AacCIeKTOB HacTodller'o
n3006peTeHnss, OINMCAHHOTO BHIIe, PACCTPOMCTBO BHOPAHO U3 TPYIIH,
cocTosAmen nus HelVponereHepaTUBHEX 3aboJsieBaHu, 3aboJieBaHUM
COCYIOOB TOJIOBHOTO MO3Ta, CYOOpOT, SIUJElCH, BUPYCHHX 3aboJeBaHUM
M OoNyxoJiel Mo3Ta, O0oJee MNPeOlNouTUTeJIbHO 3abojieBaHUe IMpencTaBjigeT
cobo¥ HeMpoIeTeHepaTHBHoOe 3abojeBaHmue; 0OoJlee MNPeIlNOUTUTENIBHO,
3abojieBaHMe BHOpPaHO M3 TPYIIEH, COCTOAmMeNr u3 0oJie3HM AJNblTelVMepa,
xopeu T'eHTHMHITOHa, O0o0Je3HM IlapKMHCOHa, aTakcuu Opunperxa, ALS
paccesdgHHOTO CKJepo3a M X-ALD; 6oJiee NPenOouTHUTEJIEHO, 3abojieBaHue
BHIOpaHO M3 TpPYyNNOH, CcoCcToAmer w3 ©00Jie3HM AJIbLUTeNMepa, XOpeu
TlenTuurToHa, Oo0Je3HM [[apKMHCOHA WM PacCedHHOTO CKJlepo3a; 0ojee
IPennouTUTEJILHO, 3aboJieBaHKe IpencTaBJideT cobom paccesHHBN
CKJIepo3; 0OoJiee MNOPeldlOUTHUTENIEHO, 3aboJieBaHMe IIpelcTaBJgeT cobon
JEeMKOOUCTPOOMID, Takyl Kak amdpeHoJleMkKonucTpodomio (ALD miam X-ALD) .

B OIPpyITUX KOHKPETHHIX BapMaHTax OCVYIIeCTBJIEHU A ACIIEKTOB
HacTOAmero n3o0peTeHmd, ONMCaHHOTO BHILIE, 3aboJieBaHMue
npenIcTaBJifgeT coboM 3abojieBaHME COCYIOOB TOJIOBHOTO MO3Ta.

[IpennouTUTeJIbHOE COelMHeHMe WM CMeCHM COeIMHEHUN MOTYT OHTb
BHIOpPAHBE OJI4 KOHKPETHOTO Ccrnocofa HOOoCTaBKM. HeKOTOpHEe COeIMHEHUHA

2NNz CMeCHr COoenMHEeHUM TaKXxe MOTYT OBITH IIpedIliIouTrTeJIb HEIMI B

3aBUCUMOCTH oT X IpYMeHeHM oJs JeueHms KOHKPETHOTO
3aboJieraHMA.

CoeIMHeHU A 1o N300peTeHUD MOTYT OHITE B dopwme
bapMalleBTUUECKHA IpueMIeMOM COJIn . TepMrH "bapMalleBTUUECKU
npremiieMa s coJib" OTHOCUTCH K COJIAM, I[IOJIyUYeHHBEM u3

bapMalleBTHMUECKNY IPMEeMJIEMEX HEeOPTaHMUEeCKMX UM OPTaHMUeCKMX KUCJIOT.
VJIJIloC Tpa TUBHEE bapMalLleBTUUECKHU IpueMIIeMble KMCJIOTHO-
AIOUTUBHEHE COJIM COeOMHEeHUM II0 HacToAmeMy W300peTeHui MOTYT OHTbH
IIOJIYUEHHE U3 cJleOIyomMx  KMUCJIOT, B TOM  UMCcJIe, B KauecCcTBe
HeOTPaHVUMBAKIMX IIPUMEPOB, MYPAaBBMHOM, YKCYCHOM, IIPOIMOHOBOM,
OeH30MHONT, YKCYCHOM, IIPOIIMOHOBOM, OeH30MHON, AHTapPHOMU,
TJIMKOJIEBOM, TUIOKOHOBOM, MOJIOUHOM, MaJlIeMHOBOM, AOJIOUHOM, BMHHOM,

JIMMOHHOM, a30THOM, aCKOPOMHORBOM, TJIOKYPOHORBOM, MaJIeMHOBOM,
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bymMapoBou, IIMPOBUHOTPANOHOM, acraparMHOBOM, TJIy TaMMHOBOM,
OeH30MHONI, COJISHOM, BpPOMMCTOBONOPOOHOM, MOOVCTOBOOOPOIHOM’,

M30JIMMOHHOM, KCHMHadoeBOM, BMHHOM, TPUPTOPYKCYCHOM, IIaMOMHOBOM,

IIPOIIMOHOBOM, aHTPaHUIJIOBOM, Me3UJIOBOM, HallagucuiarTa,
maBeJIeBOYKCYCHOM, OJIEMHOBOIM, CTeaprHOBOM, CcaJIMLMIIOBOM, P-
TUOPOKCUOEH30MHOM’, HMKOTMHOBOM, beHMITYKCYCHOM, MMHIAJILHOM,

SMOOHOBOM (IIaMOMHOBOM), MeTaHCYyJIbboHOBOM, dochopHOM, dochoHOBOM,
STaHCyJIbOOHOBOIM, OeH30JICYIEOOHOBOM, I[IaHTOTEHOBOM,

TOJIYOJICYJILOOHOBOM, 2-  TIUIOPOKCHUSTaHCYJLOOHOBOM, CcyJIbbaHMIIOBOM,

CepHOM, CalMLMIOBOM, IUKJIOTEKCUIaMMHOCYJIbOOHOBOM, aJjibTMHOBOM, [-
OKCHMMACJISHOM, TaJjlaKTapoBOM ¥ TallakKTYPOHOBOWM KMCJIOTH. TUIWUHHE
bapMalleBTHUECKM MOpMeMJIeMHE COJIM BKJIOUAKT COJM COJISHOM KUCIOTH U
BPOMMUCTOBOOOPONHOM KUCJIOTH .

[ToJIe3HOCTB COeIVHEeHN S C bopmyJion (1), B TOM  UMCJIe
crepeou3zoMepoB (2) - (5), cmMecerm or (a) mo (d) M dbapMaleBTUUECKU
IpUEeMIIEMOM COJIM BTOTO MOXHO IMIPOIEeMOHCTPUMPOBATE B COOTBETCTBYIINMX
aHaJM3ax 1In vitro wiaM in vivo, KaK OINMCaHO B IIpUMepax.

CoeOMHEeHMS IO M300PETeHMI MM UX QapMalleBTUUYEeCKU IIpUeMIIEMEE
COJIM MOXHO IIPMMEHATHL B COOTBETCTBUM C U300peTeHMeM, KoTZa
IaluMeHTy TakXe BBOOAT WMJIM B KOMOMHALMM C OIOHMM WM HECKOJbKUMU
nus IpyToTo TepalleBTUUEeCKOT'O cpencrTea, BEHIOPaHHOTO ns
IIPOTUBOBOCIIAJUTEJIbHEIX u aHaJlbT'eTUUEeCKUX CpencrTs, aTOHUCTOB
oornaMMHa (HaopuMmep, JeBonona), MWHTUubMTopoB MAO-B, MHTUOMTOPOB

kaTexydH O-MeTuJiTpaHchepasze (KOMT), aHTUXOJIMHEPIUUYECKMUX CPEenCcTB,

OPYTUX AHTUMIAPKMHCOHNYE CKUX CpencTs (HanmpuMmep, aMaHTaIuH) ,
PeLenToOpOoB antiNMDA (HanmpuMep, MeMaHTHH) , VMHTUOUTOPOB
XOJIMH2CTEepasH, MHTUOKTOPOB AIllD, AHTATOHUCTOB TJIyTaMaTa
(HanmpuMep, PUIIY30H) , AHTMOKCUIOAHTOB, VIMMYHOMOIYJISTOPOB

(HanmpuMep, OMHIOJIMMOI, MOHOKJIOHAJIEHEIE aHTUTeJa npoTme CD5L2, CD25

u CDh20, unTepbepou-p-1a, HaTalausyMmaba, JJAKBMHMMOI A,
oVMeTHUIdyMapaTa) , XUMUOTeparleBTUUYECKNX CpPencTs, CpelnCcTB
3aMeCTHUTeJIbEHOM bepMeHTHOM Tepalnnu, CpencTB cybCcTpaTHOM
penyumpyomemn Tepalnnu, KOPTUKOCTEPOUIOR, AHTUIIPOJIMUDEPATUBHBIX
CpenCcTB (HalpuMep, METOTPeKCcaT), IIPOTHUBOCYINOPOXHEX IIpelapaToB,

AHTHMKOaIl'yJIAHTOB, TMIIOTEH3MBHEIX CpellCTB n HeﬁpOHpOTeKTMBHHX
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CpenCTB. CoenmHeHM A 1o HacToAlleMy  M300peTeHUrn TakKxe MOI'YT
[IPMMEHSATHCH, KoT'ma nanumueHT [IPOXOOUT TeHHY Tepalruo,
TPaHCIJIaHTalulo KOCTHOT'O MO3T'a, IUIYOOKYKR CTUMYJIAUMID MO3Ta WK
JIYUEeBYID Tepalllio.

OapMalleBTUUECKME KOMIIOBUILNMM, CcoIepXalmMe coeOuHeHMsS C (2) 1o
(5), cmMecu c (a) no (d) wmiau odapMalleBTUUECKM IIPUEMIIEMYK COJIb,
IpencTaBJIgioT CcoboM elle OIMH AaclekKT JaHHOTO u3o0dpeTeHUSI. MOXHO
OIPUMEeHATEL JoOOM MNOOXOomOAmui crnoco® BBemeHMs. Hamnpumep, Jmodon u3
[IepopalIbHOTO, alllJIMKAlUMOHHOTO, MEeCTHOTO, HAaKOXHOITO, IIOIKOXHOTO,
YpeCcKOXHOTO, BHYTPVMEIIEYHOTO, napeHTepalJlbHOTO, TJIa3HOTO,
pPeKTaJlbHOTO, BarMHaJILHOTO, VMHTaJISLIMOHHOTO, TpaHCOYKKaJIbHOTO,
CyOIMHTBaJIbLHOTO ¥ MHTpPaHaszsaJIbHOTO CIOoCcO00B IOCTaBKM MOXET OHTH
npuroneH. IlepopallbHOE BReIOeHMe MOXeT OBTb [IPeOloUTUTEINEHEM.

[lepopalibHEE bOPMEL bapMalleBTUUECKUX KOMIIO 3ULIUM MOTYT OHITH

TEBEPOEMM MWJIM KUOKMMM. [logOxomdmye JIeKAPCTBEHHEE (GOPMEl MOTYT
IpencTaBJIsaATh cobomn TabjgeTKM, KaricyJis, IMJTIOJIN, TPaHyJIH,
CYCIIeH3UM, BMYJIbCUU, CUPOIIE WMJM  PacTBOPH. [[peOnoYTUTEeJILHO

bapMalleBTHMUECKasa KOMIIO3MIUMA IpencTaBJgeT cobor TBepIyi ooopMy,
BHOPAHHYI M3 TPYIIIE, COCTOAmMer M3 TablleToK, KalcyJ, TablleToK WK
TpaHyJi. OCoOeHHO MNPeldlouYTUTEJILHEMM HABJARTCAS TabjeTku. Takxe
OPEennouUTUTEJILHEIMY ABJIAITCA I[IepopallbHEHE PacTBOPH WM CYCIeH3UM.
STO HOPennouTUTEJIBHO, KOoTI'Ia I[IalMeHT MMeeT TPYIOHOCTM IIpM TJIOTaHWUM,
HanpuMep, B pes3yJjbTaTe 3aboJieBaHMsg, WIM OJ9 TIepuaTpuuecKoTOo U
neIrMaTpruuecKoTo IpUMeHeHMS. I[IOObA3LUHBEE IIpellapaTh Takke SBJISTCSH
IpPennouTUTeJIbHEIMA .

ITono "50bexTUBHEIM" KOJIMYECTBOM M "TepaneBTUUECKHU
20beKTUBHEIM  KoJIMUecTBOM" JIEKapCTBEeHHOTO IpemnapaTa VIV ero
bapMakoJIOTMUEeCKM aKTMBHOTO CpeICcTBa NoIpa3yMeBaeTcsd HeTOKCUUHOoe,
HO @OOCTaTOUHOEe KOJMUEeCTBO JIEKapCTBEHHOTO IOIpelapaTa WIM CpeacTBa
0 obecleueHusa xejlaeMoTo 2¢0dpekTa. KoJmMuecTBO, KOTOpoe ABJIAETCH
«2bdeKTUBHEMY, OyIeT BapbMPOBaATL OT MHIOMBUIYYMa K MHIMBUIOYYMY, B
3aBUCHMOCTH oT BO3pacTa u oBmero COCTOSHUSA VHOMBUOYYMA,
KOHKPETHOTO aKTMBHOTO CpelcTBa WJIM CpelcTB, M ToMy IIoImobHoe.
TakuMm o6pa30M, He BcCeTrga MOXHO OIpPelesIMThk TOUHOe "30beKTMBHOE
KoJIndecTBO" . TeMm He MeHee, COOTBETCTBYIIIee "spbexkTUBHOE"

KOJIMUeCTBO B KaXIOM OTIOEJIbHOM CJiydae MOXeT OHTb OoIlipenelJIeHO JIFOOBIM
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CrieuMaJJMCTOM B OaHHOM 00JacTM TexXHUKM C MCIOJb30BaHMEeM PYTUHHOTO
DKCIIEPUMEHTUPOBAHNUA . COOTBETCTRBEHHO, oosa akKTHMBHOT'O CpeIcTBa
OyneT 3aBUCETH OT IIPUPOIOH M CTEIleHUM Ppa3BUTUS COCTOSHUSA, BO3pacTa
M COCTOSHUSA IHNallMeHTa UM OpyIux (GaKTOpOB, WM3BECTHHX CleluaJiucTaM B
DaHHOM oBJacTy TexHUMKM. TuIMUHas CcyTouHas mno3a cocrTaBjsger oT 0,1
no 200 wmr, nOpemnourmuTespHO oT 20 mo 200 M, HanopuMmep, OJIA
B3pocjyoro 10-100 wMr, mOpuHMMaeMble B BUIOEe OIHOKPATHOM HO3H 0e3
IOOIIOJIHUTEJILHOY HOO3E WMJIM B BUIE HECKOJbKUX OO3, HalpuMmep, OT
OOHOTO IO TpexX pas B »OeHb. CoeIMHeHMS, OIMCAaHHEE 30eCb, MOTYT
TakKXe BBOIOMUTLCS B CYTOUHHX OHo3ax oT 80 mo 600 wMmT.

dapmMalleBTUUECKHUE KOMIIO 3ULIUN MOTYT comepxaThb OOBIUHHE
HAOJIHUTEJNM, M3BEeCTHHEe B OaHHOM o0JlacTM TexXHMKM, U MOTYyT OHTbL
[IOJIYUYEHH OOBUYHEIMM CIIOCOOaMM.

OapMalleBTUUECKME KOMIIO3MIMKM MOTYT HOOIIOJIHUTEJIBHO COINEPXaTh
omHO WM 0o0Jiee TepaleBTUUECKUX CPpelcTB. KoMOMHMPOBAHHOE JIeueHUe
MOXHO IIPMMEHSATH OJIHOBPEMEHHO, IIOCJIEOOBaATEJIbEHO WM pPas30elIbHO,
OOHVMM M TeM Xe& WM pa3JIMUHEMKM crocofbaMyv, WIM IO, BO BpPeMAa U
[IoCJie XUPYPIMUECKHUX MNPOoLenyp MM BMellaTeJlbCTBa.

CoeIMHeHMA I[I0 HaCTOodAlleMy M300peTeHMI MOXHO I[IOJIydaThb JIOBM
NOOXOOAMYM CIIOCOOOM, WM3BECTHHM B ITaHHOM 0O0JIaCTM TEexXHUKU U/UJIU
crnocobamMy, OIMCaHHBEMM HUXe. ClelyeT TaKXe MMeTb B BUOY, UTO
OYyHKLMOHAJIbHEIE  T'PYIIIH, TakMe KaK aMMHO- WM TUIOPOKCUJIIbHEE
TPYIIH, KOTOPHE IIPUCYTCTBYIOT B PAa3JIMUHEIX OINMCAHHEIX COeIMHEeHUSX U
KOTOPHE XeJlaTeJIbHO COXPAaHUTL, BO3MOXHO, IOJIKHE OBITHL B SallMIeHHOM
bopmMe Tmpexnme, UYeM MHUMLIMMpPYeTCcsa Jwbas peaklurd. B TakKux ciydaax
yIaJleHre 3amMMTHOM TPYIIIH  MOXET OHITH KOHEeUHOM cramuen B
KOHKPETHOM  peaKluM. lMooxonmamuye 3allTHEE TPYIIIH  OJA TakKom
COBOKYIIHOCTM QYHKIIMOHAJIEHEX XapaKTEPUCTHMK OUEBMIHH CIelMaJIuCcTaM
B HaHHOM ofOjacTu. [IOJId KOHKPEeTHHX »eTaJlel cMoTpu "Protective
Groups 1in Organic Synthesis™, Wiley Interscience, T W Greene,
PGM Wuts. JIroOeIe cMecu KOHEUHHX [IpOOYKTOB VI TIOJIYUYEHHEIX
[IPOMEXYTOUHEIX I[IPOOYKTOB MOXHO pPa3nesiaiTh WM3BEeCTHHM CIIOCOOOM Ha
OCHOBE OQUBUKO-XVMUUECKMX Pas3JIMUUM COCTABJIOMUX Ha UMCTHE KOHEeUHHEe
OPOOYKTH  WMJIM  I[IPOMEXYTOUHHE IPOOYKTEHI, HalpuMep, C  IIOMOIILIO
XpoMaToTpaduM, IOUCTUIIIALMM, OPAKIMOHHOM KPUCTAJJIM3alUUM WIX IIYTEM

O@paBOBaHMH CcoJin, B CJydae HeOoOXOOVMMOCTM MM BO3MOXHOCTHU Inpn
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IOAaHHEIX YCJIOBMAX.
CoeOIMHeHMA I[I0 HacCTOodlleMy MSO@peTeHMD MOTYT OBTBH I[IOJIYUEHH C

IIOMOIIB CJIedYKIMX WJIM aHaJIOTMUYHEX ITPOLEeCCOB.

CoenuHeHUe 5-14-12-(5-(1-THUOPOKCUBTUI) —2—IIUPUIONHNII) DTOKCHA |
BeHzMI] -2, 4-THaBOIUOVMHIMOHA C dopmyJod (1) MOXHO IIOJYUUTH B
COOTBETCTBUM CO CcxXeMom 1 (cMm, HalpuMep, J.Med. Chem. 1996,

39(26),5053).

Cxema 1
OH O/\o/ O/\O/
Y NaBH, | N CH,0CHLCI Ny 29.CH0 ~
A 2 P e
N N N 170°C N OH
| n n IV
P S
i o 0 0" O 0
DEAD, PhgP szu
Y
HOPhCHO | = H o NH
N - nWMNepUavH N/ O S\Q
e’
v Vi
OH 0
=
NH
—_— P S
N o “(
o]

)]

Cpenmu IpyIux clIocoBoB, CcMech coenuHeHuM (2) m (4) MM CMechb
coenuHeHur (3) u (5) 10 HacTodmeMy M300peTeHMI MOTYT OHTb
IIOJIYYEeHH, Kak Ha cxeMe 1, HO C MNCHOJBb30BaHMEM DHAHTUOMEPHO
uycTeX caoupTok (ITIa) m (ITIb), B KaueCTBEe MCXOIHHX MaTepMaJioB.

[lpoMexyTOUHEEe coeluHeHUd o¢opmyJiel (IIa) m (ITIb) MoTyT OHTH
[IOJIYYEHE B BMIOe OTHEJIbHHX DSDHAHTMOMEPOB W3 paleMUUYeCKOoI'o CIupTa
(II) c noMombl OOHOM MM HECKOJBKUMX M3 CIeOyIMxX Opoledyp (cxeMa
2)

a) PaszspmemneHue Tnpu nomomyM B3XX xupaJlbHOM XpoMaToTrpadum C
MCIIOJIb30BaHMeM XMpPAaJIbHEX KOJIOHOK, IOCTYIIHHX Ha pPEHKE.

b) OdepMeHTaATHMBHHY pacHmeligomas o6paboTka CMecCu M30MepPOB
bepMeHTOM, TakKMM KakK JmMlasza, KoTopasa OyOeT aleTUJIMpOoBaTh OIOVH U3
M30MEPORB, OCTaBJAA IPyT'OM WM3OMEp He BCTYIMBIIEM B peakuuio. J[IBa
M30Mepa 3aTeM MOXHO JIeT'KO pas3nOeliUTh.

c) OBpaBoTKM CMecH M30MEpPOB pPacCHellJIglmyM pPeal'eHTOM U
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PasoeljieHre IIOJIYUYEHHEIX IMacCTepeOrM3OMepOB IIyTeM KpUCTajlJlM3alVV WJIN

C TIOMOMBI OOBUYHOM KOJIOHOUHOM XpoMaToTpaduu.

CxeMma 2
O
Nf’ acUMMETpUYHOR
W BOCCTaHOBAEHWE
|
CH OH (E)H
pasgeneHvie xupanbHou BIMKX H
AN N N
| (hepMeHTaTMBHOE pacluenneHve winnn
P — P =
N XUpanbHoe pacluenneHu1e N N
] lla b
OH 0 OH 0
AN Ry
NH | NH
S e S
Nt (8 \< N o \<
° u/unmn 0
4 (5)

+
0

+
OH O H
”"h,_' H ”
S r/(NH = ”%r)(
P S NH
N e S
o) N O
(2)

ulno

~

o)
3)

AJIBTEPHATUBHEIM CIOCOD TOJIYUYeHMA IIPOMEXYTOUHHX I[IPOOYKTOB
(ITa) m (IIb) B BuMIOe OTHEJBHHX SHAHTHMOMEPOR IMIYyTEeM XUPAaJbLHOTO
CUHTE?3a, c obpaborkom cydcTpaTa Cc  QOpMyJIon (I) [OoOOXOOANMVM
XVpaJIbHEM BOCCTaHAaBJIMBAKIKMM aTleHTOM, M3BEeCTHBIM ClIeluaJlucTaM B
OaHHOM 0BJIacTU TEeXHUKMU.

Eme onomMH crioco® [IOJIYYEeHU S cMecem (c) - comepxamemn
coenuHeHuve (2) u (4) - u (d) - comepxame¥ coemmHeHus (3) u (5) -
(cxema 3), BKJIIOUAET paclellJleHMe palleMMueckon cMecu VIII cC
MCIIOJIE30BAHMUEM yRe OIIMCAHHEIX criocoborB (BOXX XUpaJbHOe
paszielieHre, O(QepMeHTAaTUBHOE pa3leJlIeHMe, XUpPaJIbHOT'O pPaclellJlIeHrue U
T.O.) C IIOCJeIyRIMM BOCCTAHOBJIEHMEM OBOMHOM CBSL3UM B KaXIOM U3
SHaHTMoMepoB VIITa m VIIIa.

CxeMma 3
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CMecr (b) (Brwuanmasa coenuHeHusa C oQopmyJson (4) m (5)) wu
cMech  (a) (BrJIOUaKMmMasa coeIMHeHMsa C oQopmyJson (2) mu  (3)) 1o
HacCcToOAIeMy n300peTeHno MOTYT OBITE [IOJIYYEeHH c TIOMOIIBIO

ACYMMETPUUECKOTO  TUIPUPOBAHMA  CcoeOrHeHMS C  dopmyJsonr VI cC
MCIIOJIb30BaHMEM, HAIIpPUMEpP, POOMEBOTO WM MWPUIMEBOTO KaTaJM3aTopa
B IHOPUCYTCTBUM XMPAJLHEX JIMTAaHOOB, KakK IIoka3aHo Ha Cxeme 4.
XupajlbHOE  BOCCTaHOBJIEHMe  IOBOMHOM  CBA3M  Takke  MOXeT  OHTh
BLIIIOJIHEHO c MCIIOJIL 30BaHMUeM OMOoKaTalIN3aTOPOB (HanpuMep,
Rhodotorula rubra m Rhodotorula glutinis).

CxeMma 4
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CoemvHeHusa C oOQopmyJon (2), (3), (4) m (5) w™MoryT OHTBH
moJiydeHu u3 cMecenm (¢) u (d) (Cxema 45) c moMombio xXMpajbHOM BIXX
pasneJyieHnsd. B kxauecTBe aJlb TepHAaTUBH, xeJlaeMele SHAHTVOMEPHO

UMCTHE COeIMHeHMA MOT'yT OBHTb IIOJIydeHH C IIOMOWBI  XMpaJibHBIX
CUHTEeTHUECKHMX TIpolenyp, W3BECTHHX CclelMaJucTaM B ITaHHOM 00JlacTu
TexXHUKM (HaOopuMep, acCUMMEeTPUUHHM IMIOPOTeHOJIM30M COOTBEeTCTBYIIEI'O
OOHOTO M30Mepa coeluHeHusa VI) .

CxeMa 5



23

0o o]
*@wgﬁ/‘ 1 L O
NH NH
N ° N o &\<
>> Pasgenenne
/J\Ijtl\v/\‘/I:::r/ (/(NH

4)
o}
1,,%..
Y, /l:::r/ NH
S
@) 7 o \(
CMech (c)
(2)
OH o 2“
H N
S |
| NH
N
? (5)
CH P
0 (5) . 0 > asjeneHne
\ ”f"r.,'
OO | Ny
N
(e} ~
(3)
Cwmecs (d)
CokpalleHnd
ACE: aHTMOTeH3MH-IIpeBRpamam M pepMeHTa
ADME: BCcaceHBaHMe, paclpenelieHMe, MeTaboJIM3M U BKCKpelus
ALS: BOKOBOV aMMOTPOPUUECKMM CKJIEPOS3
AMN: ADpeHOMMeJIOHeBpOoIllaTud
AUC: Inomanb [0 KPMBOMU
Mems CH7BL/6: memb C57 uepHad 6
CALD: llepeOpaldbHEM BapuaHT ALD
CAMN: IlepebpalibHad
CD20:

aIlpeHOMMEJIOHEBPOIIATUA
AuTureH CD20 B-IMMPOLMTOBR
CD25:

allbda-Lelb pelelTopa MHTepJeMKMHa—2
CD52:

KinacTep muodepeHumaumm 52
kJIHK:

KoMmrusieMeHTapHasa LOe30KCHUPUDOOHYKIIEMHOBASA KUCJIOTa
Cmax: IIMK KOHLUeHTpaluMK B IJIasMe I[IOCJIe BBeIeHUd

COMT: KaTexojy O-MeTuUITpaHChepasza
DEAD:

IvsTUIIa300UKapboOKCHUIIaT
ECso:

[IOJIOBMHa MaKCHUMaJILHOM »0QEeKTUBHONM KOHIEHTPpalumn



24

hERG: TeH, pomcTBeHHEM Ether-a-go-go ueJsioBek

BOXX: BrHCOKO®)OeKTMBHAAL XUOKOCTHaA XpoMaTorpadmsa

LLOQ: HwxHMM Openel KOJMUEeCTBEHHOTO OlpenellIeHUS

MAO-B: MoHOaMMHOKCHIa3a B

MTIOHK: MHUTOXOHIOpMAJIbHOAS OEe30KCUPUMOOHYKIIEMHOBASA KUCIIOTAa
NMDA: N-mMmeTuii-D-achnaparmMHoOBasd KMUCJIOTAa

HIHK: fnepHad Oe30KCUPUOOHYKJIEMHOBAS KMUCJIOTAa

HC: HepBHasa cucTema

Ph: Q®enwumn

PPARY: [TepOKCUCOMHEIN npoJimbepaTop-aKTUBUPYEMEI  PelelTop-—
raMMa

KIIIP: KoJiMueCTBeHHad [IOJIMMepas3Had LellHad peaklud

THA: TpaH3UTOPHAA MIeMMUecCcKasd aTaka

Tmax: Bpemsa nocTmxeHMa Cmax

VSS: HabGJmonaeMen o0BeM pacrpenejeHnsAa B CTallMOHapHOM
COCTOAHUU

X-ALD: X-clUeIlJIeHHas apeHOJIeMKOOUCTPOdMUS

Crlienyomye IIPUMEPEH [IOOTBEePXIAT M300peTeHNe.

DpmMep 1: OdapMaKOKMHETUUECKUN NpOQWUIIL UM paclpelelleHue B
MO3Te

[IpoTokoJi: BreuiM onopenejsieHb QapMaKOKMHETHMUECKME [lapaMeTphl U
paclrpenejieHue B MO3Te 5-(4-(2-(5- (1-TUIOPOKCUDTUI) IUPUINH—2—
MJI) 3TOKCHU) DeH3UII) THa30JIMONH-2, 4—-101MOHa (pauemaTa I
CTEepPeoM30MEepOB) IOocJle OIHOKpaTHOTO IepopajbkHoTo (4,5 MD/KD) U
BHYTpMBeHHOTO (1 MI'/KT') IOO30BOTO BBeleHUsS caMilaM Mumert C57 BL/6.
OBpas3ubsl KpOBM M o00pas3lUH MO3Ta cobupalM IIepel OO3UPOBAHUEM U
yepes pasJIMUHOEe BpeMs IIOCJe BBeleHMSA IOO3H KaK IJia IepopalibHOM,
Tak ¥ OJg 1.v. O(apMakoOKMHeTUKM. Bce oO0pas3un ofpadaTHBalu OJIg
aHaJyiM3a IOyTeM OCaxXneHud Oejilka C MCIOJb30BaHMEM alleTOHUTPpUJa M
aHaJIM3UPOBAaJIM C MCIOJIbL30BaHMeM LeJIeBoTo crocoba LC/MS/MS. HmKHMMA
npenejy KOJUUECTBEHHOTO omnpeneneHus (LLOQ) B 1mjas3Me M MO3Te IJIA
5-(4- (2= (5- (1-TMOPOKCUBTUI) IUPUIVH—2~WJI) 3TOKCH ) OeH3WJI) TUa30JIMONH
-2, 4-gmuoHa (1) COCTAaBJIAET 0,99 HT'/MII. dapMakKOKMHETUUECKUE
napaMeTps OBLIIN pacCcumMTaHL C VCIIOJIL30BaHUEM CpencTsB He-

[IOJIMTaMHOTO aHaJM3a Phoenix WinNonlin.
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PesyJibTaTe BTUX BKCIEPMMEHTOR IIOKas3aHE Ha our. 1, our. 2 m
our. 3. oTU OaHHEE YyeTKO [IoKaz3eBaKnT, yTo 5-(4-(2-(5-(1-
TUOPOKCUBTUIL) IUPULOVH-2-WJI) DTOKCHK) ODEeH3WJI) —~TUa30JIMONH-2, 4—OUOH (1)
oBJjlajaeT XopouuM OGapMaKOKMHEeTUUeCKUM [IpoduiieM, HUIKMM CUCTEMHEM
[1JIa3MeHHBIM KO20OULIMEeHTOM OuMIeHM A 7 [IpreMJIeMbIM 0BBEMOM
pacnpeneneHna (Vss) C OTHOUEHMEM BKCIO3UUMM MO3T:mjas3ma 0,12.

[locJle OOHOKPaATHOTO BHYTPMBEHHOTO BBelIeHMS palleMMuecKoro b-
(4= (2= (5= (1-TMOPOKCUBRTUII) IUPUOMUH-—2-1JI) TOKCU) OH3WUJI) TMa30JINIVNH—
2,4-mnoda (¢mr. 1) wmpmam C5H7BL/6 B nmose 1 MI/KD, COeIMHeHHUE
IOIEeMOHCTPUPORBAJIO HUB3KUM CUCTEMHHM I[1IJIa3MeHHHM KOo20OUIIMEeHT OUMIeHN S
(11,79 wj/MMH/KT, HOPMaJIbHOM KPOBOTOK B IedeHM y Memen=90
MJI/MMH/KT) C KOHEUHHM IIePMOOOM IIOJIYBHBEIOEeHMS M3 IJIa3Me 1,79 u.
Vss B 2 pasza IOpeBHMAJ HOPMAaJIbHEM oO0beM of0mel BOOE opTaHuzma (0,7
J/KT) .

[locJjle OIOHOKPAaTHOTO IIepOopalJIbHOT'O BBeIeHMHA palleMUuecKoTo b-
(4- (2- (5= (1-TMIOPOKCUBTUII) NIUPUONH—2—1JI) 3TOKCHU) OeHs3mII)
THMas3oJIUIUH-2, 4—omuod (1) B C5H7BL/6 wMpmel¥ B 4,5 MID/KD JO3H (QuUr.
2), He HaOomoaJMcChb KOHLeHTpalMy B I[jasMe no 24 u (1 XMBOTHOE).
Tmax B IjIasMe KpoBU cocTasjgeT 0,50 u. BMOOOCTYIIHOCTB IIpU IIpUEMe
BHYTPE COCTaBJigeT 85%.

VHXVP. 3 IOKasHBaeT, UTO KOHIEHTpaluuM Mo3Ta mOjad o6boux
BHYTPMBEHHOTO U IepopalJibHOTO OdpapMaKOKMHeTUUeCKMe HNpoduiM He
HabjomaldMchk OO 8 YacoB. Tmax B I'OJIOBHOM Mo3Te cocrTaBjasgeT 0,50 u
C MO3Ta K IJlazsMe »skcnos3mumm (AUCIast) orTHomeHMe 0,12.

3TM pes’syJLTAaTH YyKa3HBalwT Ha To, dYTo b- (4- (2- (5- (1-
TUOPOKCUBTUII) NOUPUAOMH-2-WJI) DTOKCKU) OeH3WUJ) TUa30JIUIVNH-2,4-OUoH
VMeeT OJIaTONPUATHHM (apMakKOKMHEeTUUECKMM MOpoduJib B TOM UUCIe
Xopomel OMOOOCTYIIHOCTBLID WM MO3TOBOM COOTHOIEHMVEe BO3OeMCTBUE-—
minas3Mer 0,12, TakuM ofpasoM, COeOMHEeHMe II0 3HaUeHMK I[IepeceKaeT
TeMaTOBHIebalIMuecku Oapbep.

Ipummep 2: MexaHM3M OeWCTBUA: Iin vitro dpapMakroJOTUA

IIpoTokoJI: [Jia omopenejieHMd MexaHM3Ma »OeMCTBUA uUepe3 aTl'OHM3M
PPAR TaMMa IIPOBOOMIIN KJIe TOUHHM OYHKUMOHAJIE HEM aHaJms3 C

VMCIIOJIE30OBaHMEM peKOMGMHaHTHOﬁ KJIETOUHOM JIIHVIL JyeJIOBeKa,

KoTpaHcouumpoBaHHOM PPRE soumbpepasHEM pelentopoM, PPAR- vy, RXR-a
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" koakTupaToOpoM DRIP205.
TpaHCOULIMPOBAHHEIX KJIeTKM o0OpabaTeBajM BO3pacTanlMMM OO3aMU

CoOeIMHEeHU M. AKTHMBHOCTE J'IIOLLI/I(]_)epaSBI TJeTeRTHMpOoBalli I1pm ITOMOII

TEeXHOJIOTUA alphascreen u HOPMUPOBaJIN 1o B-ranaxkTosumasHOM
aKTMBHOCTM. Pe3yJbTaThH BHpPaXeHH B BMIe KpPaTHOCTU MHIOYKUUM IIO
CpaBHeHMI C KoOHTpoJieM (PozuraurasoH 10 wMKM). BeIM IIOJYYEHH
KPUBEE 23aBUCUMMOCTM OTBeTa OT HO3H. Pe3yJIbTAaTH PaCCUMTHBAJIM Kak
ECs0, KOTOpOEe IpencTaBJigseT CoOO0M KOHLEHTPpAalMio COeIMHEeHMSI, KoTopas
BH3HBaeT 50% oTBeTa KOHTPOJBHOTO alOHMUCTA.

ECso paLneMmMueCcKoIo 5-(4-(2- (5- (1-TMOPOKCUDTUII) IUPUOVUH—2 —
WJI) 2TOKCHK) OeH3WJI) TUal30JIMONH-2, 4—-0mMoHa=9, 3 MKM.

Pe3yJIbTaTH D2TUX DSKCIEPUMMEHTOR IIOKAa3HBalT, UTO palleMUueCKUM
5-(4- (2= (5- (1-TMOPOKCUDTUI) IMPUINH—2—1JI) 3TOKCH ) OeH3W1II)
TUa30JIMAVH-2, 4—OVOH u ero CTEpPEeON30MEPH VIMET PasINYHYI
AKTMBHOCTEL aTl'OHMCTOB PPAR TramMa, C IMalazsOoHOM 3HaueHuM ECsqo. 9TH
IOaHHHE TIOKAa3HBAKT, UYTO BTU COEIMHEHMS aKTUBUPYIT pelelnTope PPAR-
TaMMa ¥, CJIeIoBaTeJIbHO, OuoJoTrmMueckue OYHKINWM, 3aBUCAMNME OT D2TOU
aKTUBALIA .

NpuMep 3

Ofmre yCJIOBUA SKCIEPUMEHTA:

IH-crnekTpe perucTpupoBaau Ha 400 MI'u SMP-crnekTpoMeTpe Varian
C MCIOJIb30BaHMEM COOTBETCTBYONMUX IeMTePUPOBAHHHX pPaCTBOPUTEJIEN.
XpoMaTorpaduuecKue aHaJIM3E CoeIMHEeHUMN OBLIIN [IpOBeOeHH c
VCIIOJIE30BaHMEM COOTBETCTBYKIMX CIIOCOO0B, KaK IIOKa3aHO HWXe.

Crnoco® LCMS

Kojsionka: Agilent Zorbax 3,5 mxM, SB-C8 (4,6 x 75 MMm),; @OamMHa
BOJIHEI: 210 HM; CKOPOCTL IIOTOKa: 1 MJI/ MMUH; BpeMd OpOTOoKa: 7 MMUH;
llogBmxHasg ¢dasa-Trpaiuedre (t/%B): 0/30, 3,5/95, 5/95, 5,5/30,
7/30 [A: Boma (0,1% MypaBbMHad KucjoTa); B: AleToHMTpwus]; MASS:
Agilent-single quad-multimode-APCI-EST.

Crnocof xupaJibHOM BIXX

Kojsionka: Chiralpak-IA 5 mxM (4,6 MM x 250 MM); OJIMHa BOJIHH:
210 wuMm; ckopocTh T1moToka: 0,7 w1/ MMH; BpeMma npoToka: 30 MuMH;
llomBmxHasg oOGasa-uM30KpaTHUUeckasa: 65/35 (A/B) [A: H-rTekcan (0,05%

TpusTUIaMrHa ¥ 0,1% TpUdTOPYKCYCHOM KMCJIOTH), B: V30OpONMIIOBEM
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coupT] .

Crnocof® xupaJbHOM nOpen-B3IXX

KojioHka: Chiralpak-IA 5 MM (250 x 20MM); @OIMHa BOJIHH: 254
HM; CKOPOCTEB IIOTOKaA: 18 w1/ MMH; BpeMs IIPOTOKa: 00 MmMH;
llonBmxHasgd OGasa-mU30oKpaTuueckas 50/50 (A/ B): A: H-TekcaH, B:
sTaHoJs (0,05% TpusTUIaMMH) .

Crioco® B3IXX

Komonka: Symmetry Shield RP-18, 5 wmxMm (4,6x250 wMMm); @OJIMHa

BOJIHEI: 210 HM; CKOPOCTBL IIOTOKa: 1 MI/MMH; BpeMsa NpOoToKa: 28 MMH;

INIOOBMXHAasS (das3a-TIpaldueHT: (t/%B): 0/10, 8/10, 12/60, 16/80,
20/80, 24/10, 28/10 [A: Boza (KaJMM T[IePBUYHHEM  KUCJEM  O-—

bochopHOokMCIEM (PH ~ 3)), B: AUeTOHUTPMWII]
[Iprmep 4: 5-(4-(2-(5- (1-TUOPOKCUBTUII) IUPUONH—2—JI) 3TOKCHU)
OeH3UII) TMa30JIUIMH-2, 4—-0MoH (1) Ol IOOTOTOBJIEH B COOTBETCTBUM CO

CxeMoOM ©.
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Cxema 6

1- (6—-MeTunnmupuIOMH-3-mi) —-TaHon (II)

LiHMDS (1,0 M B TeTparungpodypaHe, 463 wmia, 0,463 MOJb)
no0aBJIAIM IO KaIlJlAM K OXJIaXIeHHOMY PpacTBOpPY MeTWMJIOBOT'O sdompa 6-
MeTHMJIHMKOTMHaTa (20 r, 0,132 ™MoJb) M >sTWijlalerarta (82 1, 0,927
MOJIb ) B IVMeTumIdopMamMuae IIpu TemrnepaTtype -50°C; I1ocCTemneHHO

ITIOBHIIAJIN TeMIIepaTypy o K.T. " IiepemMellBajlll I1pm TOM xe

TeMlepaType. Uepe3 1 U peakLUMOHHYI CMeChb oxJaxiajau no 0°C;
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MenJieHHO pas3®aBaaamu 20%-HOM CepHOM KMCJOTOM ¥ HarpeBaJlM C
oBpaTHHM XOJIOOWMJILHUKOM. Uepes3 4 U peaKUMOHHYI CMeCh OXJIaXIallM IO
K.T. ¥ pnajee pmo 0°C u mnommesauyBajM C IIOMOmBI KapOoHaTa KaJud.

PeakUMoOHHYK Ccpeny pasbaBiialu BOOOM U SKCTpalrmMpoBaJiM STHMIIalleTaTOM

(3x50 wj). OOBeOMHEHHHM OpTaHMUYeCKMM DSKCTPaKT BHCYMMBaIM Han
cyJbhaToOM HaTpMUA M KOHLEHTPUPOBAJM C IIOJYUYEeHMEM HeOUMIeHHOTO 1-
(6-MeTUMJINUPUIVMH-3-WJI) 3TaH—-1-0Ha (coenmmHeHme I) (20,0 1), KOTOpOE
OBJIO TIPMHATO Ha cJenyomel cTamuy 0es KaKoM—-Jmbo OUMCTKHU.

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

Boprunpun Hatpus (2,3 1, 0,06 MoJp) pDofabBJaiiM HeOOJbIIVMU
nopumsaMmu B TedeHre 30 MMH K pacTBopy coemmHenus I (16,4 o, 0,121
MOJIb ) B STaHoJIe (160 MJI) npu 0°c, M  PearklUMOHHYI cMecChb

IepeMellBaJM [IPpM TOM Xe TeMmIepaType. Uepes 1 U peakKUMOHHYI CMeChb
pazfaByIgaIM pacTBoOpoM OukapboHaTa HaTpusda (HaCH) (2x200 wim) wm

DKCTparnpoBaln OMXJIOPMETAHOM (2x500 MII) . OB BenVHeHHHM
OpPTaHUUYECKHUM BKCTPaKT BHCYyIMBaJM Hal Oe3BOOHEM CyJbOaTOM HaTpUSI
M KOHILEHTPpMPpOBaM C [OJy4deHMreM OJIeOHO-XeJITOTO Macja, KOoTopoe
ouMmaJiM C IIOMOWBI XpoMaTorpaduM Ha MCIapUMTEeJIbHOM KOJIOHHe (5%
MeTaHOJI/ IUXJIOPMEeTaH) C IMoJiydeHueM coemmHenms II (17,0 T, BHXOQ
93% 3a 2 cramuu) B BUOe OJIEOHO-XEJITOI'O MacJa.

ES-MC[M+1]+: 138,1

lH-AMP (400 MI'ni, CDCls): & 8,35 (d, J=2,0 Iu, 1H), 7,63 (dd,
J=8,0, 2,4 Tu, 1H), 7,12 (d4, J=8,0 Iu, 1H), 4,89 (g, J=6,5 Tu,
1H), 3,30 (br s, 1H), 2,50 (s, 3H), 1,48 (d, J=6.5 Hz, 3H)

5-(l-MeTOoKCHMMEeTOKCU-3TUII) —2-MeTul-mmpuoud (III)

CoegmHenue II (15 r, 0,109 wmoJse) »DodaBJjdgwT, I[I0 KallJaM, K
OXJIaXIOeHHOM CyCIeH3uM Iuipuna Hatpuga (6,56 1, 0,164 wMoJb) B
Terparunpodypare (150 M) u nepememmBaim npu 0 °C. Uepes 30 mMmH
xJopMeTHIMeTII20omup (13,2 1, 0,164 MoJb) noGaBJAIM IIO KallJIaM IIpU
rnepeMemMBaHmUy M IOINIepXMBasd BHYTPEHHIO TeMIepaTypy okojo 0 °C.
[Iocyie ToOTO, Kak mpobaBjieHMe OBUIO 3aKOHUYEHO, PEaKIUMOHHYID CMeCh
IepeMellMBajliM IPpM TOM Xe TeMIepaType B TeueHMe 1 UY. PeaKUMOHHY

CMeChb oOoxJaxXmaJM JeOSHOM XOJIOOHOM Bome (80 M) M »KCTparupoBall

BTUJIAlleTaTOM (3x50 M) . OOBeIMHEeHHEM  OPTaHMYeCKUM  BKCTpakT
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BHICYIIMBAJIM Had Oe3BOOHEIM CyJbEOaTOM HaTpUd M KOHLUEHTPpUPpOBaJML C
IIOJIydeHMeM Macjla OpaHXeBOTO LBeTa, KOTOpOoe OUMIalT C I[IOMOIBIO
KOJIOHOUHOM dJzm-xpoMaTorpadmm (1% MeTaHOJI/ IUXJIOPMEeTaH) C
nojiydyeHmeM coenmHenmus III (10,0 1©, b51% BeEXOHO) B BUIe OJeIHO-
XKeJITOTO Macja.

ES-MC[M+1]+:182,2

IH-aMP (400 MIu, CDCl1 3): O 8,45 (d, J=2,0 TIu, 1H), 7,56
(dd, J=8,0, 2,0 Iy, 1H), 7,14 (4, J=8,0 TI'u, 1H), 4,75 (4, J=6,4
I'u, 1H), 4,57 (ABg, 2H), 3,36 (s, 3H), 2,53 (s, 3H), 1 0,48 (d,
J=6,6 I'iu, 3H)

2-[5-(1-MeTOKCHMMETOKCU—-DTUII) INPpUIONH-2 -1 ] —3TaHona (IV)

Cmecky coenmHenms III (7,0 ©, 00,0386 momnb) m 37% pacTBOp
bopmansmeruma (5,8 v, 0,077 MoJb) HarpeBaau mo 160°C B 3amnagHHON
CTeKJISHHOM TpyOKe B TedueHMe 5 UYaCOB. PeaKIMOHHYI CMeCh OXJIaXOaJlu
0O K.T. U KOHLEHTPUPOBAJM IIPU IIOHVMXEHHOM NaBJIEHUM C IIOJIy4YeHMeM
HEOUMIIeHHOT'O COeOMHEHMSS, KOTOpOe OuMIlaYM C IIOMOWBI KOJIOHOUHOM
pJzm—-xpoMaTorpadnm (1% MeTaHOJI/ IUXJIOpMeTaH) c [IOJIYUEHMEM
coenmHeHus IV (1 0,2 r, BHXOO 17%) B BUIe OJIeOHO—XeJTOI'O Macja.

ES-MC[M+1]+: 212,1

IH-aMP (400 MIw, CDC1 3): o0 8,42 (d, J=2,0 Twu, 1H), 7,65
(dd, J=8,0, 2,4 I, 1H), 7,25 (4, J=8,0 Tu, 1H), 4,72 (4, J=6,6
I'm, 1H), 4,65 (t, J=5,6 Iu, 1H), 4,52 (ABg, 2H), 3,73 (m, 2H),
3,24 (s, 3H), 2,86 (t, J=7,2 Tu, 2H), 1,49 (d, J=6,4 T'u, 3H).

4-{2-[5-(1-MEeTOKCMMETOKCHU—-DTWJI) IMPUIONH-2-WUJI] ~3TOKCH }
Beusanbgernyg (V)

MeTaHncyaspoxgopun (1,19 o, 0,01 MoJb) pmobaBJglM IO KallJladM K
OXJIaXIOeHHOM CYCIeH3uM coelouHeHmusa IV (1,7 1, 0,008 wMoJgwp) wu
TpusTUiIaMmuba (1,79 miu, 0,013 Mosb) B guxjopMeTaHe (20 mi) npu 0°C
U TIepeMellMBaj M TIPU TOM Xe TeMIepaType B TedeHMe 1 u. PeaKUMOHHYK
cMech pazsbaBadaau Bomo¥ (50 MII) M BKCTpalMpOoBalM OUXJIOPMETAHOM
(3x50 ™). OOBbeIMHEHHBEM OpTaHMYeCKMM SKCTPaKT BHCYIMBAJIM Han
0e3BOOHEIM CyJIEGAaTOM HaATPUA M KOHLEHTPUPOBaJIM C IOJydeHreM 2- (5-
(1- (METOKCUMETOKCH ) 3TWUJI) IUPUIVH— 2 ~WJI) 3TUJIMETAHCYJIbOOHaATAa (2,04
T, 88% BHXOI) B BMIE XeJITOT'O Maclla, KOTOpoOe IPMHATO Ha Cclelyllen

cragum 0es OUMCTKU.
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ES-MC[M+1]+: 290

2= (5-(1- (METOKCUMETOKCH ) 3TUJI) INPUIVH— 2 —WJI)
STUJIMETAHCYJILOOHAT nobaBJIasu (2,3 T, 0,008 MOJIB ) K
IepeMelrBaeMoOy CYyCIeH3uu 4-TmuipokcubeHzalbmeruzma (1,65 r, 00,0137
MOJIB) M kapboHaTa kawmsa (1,86 1, 0,0137 MOJB) B CMECH TOJyoJia
(25 wi1) m osTaHoJsa (25 wiI); nepemMemmpBandy npu 85°C B TeueHme 5
yacor. Ilocjle MCTOmMeHMA MCXOOHEIX MaTepMalJioB pPeaKUMOHHYI CMecCh
paszbaBiasaamu Bomou (30 M) M BKCTpalMpoBalIM »TuilaleTaToM (2x100
MII) . OB BbeaMHeHHBN opTraHu4deCcKUn SKCTPaxKT IIPOMEIB aJINn BOHOM;

BEHICYIIMBaJIM Halo ©Oe3BOIHEM Cyﬂb(l)aTOM HaTprd ¥ KOHIeHTpMrpoBaJjll C

IOJIydeHVeM HeOUMIEeHHOM  TeMHO—XKeJITOM KUMAKOCTM. CHpOM HNpOOyKT
oumnmaJm C IIOMOIIBLIO KOJIOHOUHOM didm-xpoMaToTrpadum (1%

MeTaHOJI/ IUXJIOPMEeTaH) , IoJiyyasd coeIuMHenue V (1,5 1, Bmxom 60%) B
BUIe OJIeOHO—XeJITOM XUIKOCTHU.

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

5-(4-{2-[5- (1-MeTOKCUMETOKCHU—DTWJI) INPUINH-2 ~WJI ] DTOKCH }
SeHBUIMIOeH) —Tasonumuua-2 ,4-ommou (VI)

[nnepunmuy (80 w™Mr, 0,95 wMMoJIB) Oo0aBJaIM K  pacTBOPY
coemmHeHus B (0,6 r, 1,9 MMOJIL) M THMal0oJIuIMH-2,4-mmoHa (0,22 1,
1,9 wmmoJss) B 2Ta”HoJye (15 MiI), ™M CMech HarpeBaju C OOpaTHHM
XOJIOOMJIBHUKOM B TedeHMe Houu. UYepes 15 U peakKUMOHHYI CMeCh
OXJlaXOmajiM OO K.T. M KOHLEHTPMPOBAJM I[IPM IIOHWXEHHOM »OaBJIEHUN C
IoJIydeHVEeM  HeOoUUuIMeHHOM cMecH, KOTOPYI oumualu c IIOMOIIBIO
KOJIOHOUHOM QJIsm—-xpoMaToIpadum (2% MeTaHoJI/OuxJiopMeTaH), IIoJydad
coemmHeHre VI (500 wmr, 64% BEXOZX) B BMIe XeJTOI'O TBepPOOTO
BelleCTBa.

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

IH-AMP (400 MIwu, IOMCO-d 6): o 12,25 (br s, 1H), 8,47 (d,
J=2,0 ru, 1H), 7,70 (dd, J=8,0, 2,0 Iu, 1H), 7,54 (d, J=8,8 Tu,
2"), 7,36 (d4, J=8,0 Tu, 1H), 7,21 (d, J=8,8 TITu, 2H), 4,73 (m,
1H), 4,60-4,40 (m, 4H), 4,22 (t, J=6,2 Twu, 1H), 3,24 (s, 3H),
3,20 (t, J=6,8 Twu, 2H), 1,41 (d, J=6,0 Tu, 3H).

5-(4-{2-[5-(1-I'MOpPOKCHU-BTNII) IMPUIONH—-2 -WJI ] BTOKCH } BeHBMII)
THasonuomu-2 ,4-guox (1)

PacTtrOop Ooprumpuma Hatpud (115 wmr, 3,017 mvoss) B 0,2 N
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pacTBope IMOPOKCHUIOa HaTpuAd (1,2  w) MeIJIeHHO  »mo0aBJAaln K

[IEpeMENMBaAEeMOMY pacTBOpPY coelguMHenus VI (0,5 r», 1,207 wMMmoOJIB),

OuMe TUJITJMokcumMa (42 wmr, 0,36 MMmoJe) u CoCl2-6H20 (23 mMr, 0,096

MMOJIB) B CMeCHM BOIOH (6 M) : TeTparuigpodypaH (6 mia) m 1M pacTBOpa
Tunpokcuma Hatpuga (1 mi) npu 10°C, u nocye noBaBJIeHUS PEeaKUMOHHYIO
CMeChb IlepeMemmMBaJM IpM K.T. UYepes 1lu LBeT peakKUuUM CBeTJEJ, U
no0aBJIAIM HOOIOJIHUTEJIBHEE KOJIMUeCcTBa OopruIpula HaTpua (46 wMT,
1,207 wmoJsis) m CoClz-6H20 (22 mr, 0,096 MMOJB), U IIepeMellMBaHNtEe
ONpOoIOoJIKaJIM I[IpY KOMHATHOM TeMdepaType. Uepe3 12 U peaKUMOHHYIO

CMeCh HeUTpalM30BaM YKCYCHOM KucJjoTor (pH ~ 7); pasbaBiaiu

BONOM (10 MJT) u DKCTPaATrMpOBau STUJIalleTaTOM (3x50 MII) .
OOBeOIMHEHHEM OpTaHUUYeCKUM DKCTPaKT BHCYIMBaAIM Hal 0e3BOIHBIM
cyJibbaToM HaTpu4d u KOHUEeHTPpUPpOBaJu, nojydas HeOUMIleHHOe
coenuHeHne VII, 5-(4-(2-(5-(1-(MeTOKCHMMETOKCHU) DTWUJI) IUPUONH—2—WJI)
3TOKCHU) OeH3UII) TMal30JIuIMH-2, 4—-1gmuoHa (0,4 1) B BUIe OJeIHO—XeJITOTO
IIOJIYyTBEpHOT'O BeleCTBa, KOTopoe OHJIO NPMHATO Ha CJeOyRlel CcTaluu
0e3 OuUMCTKU.

ES-MC[M+1]+: 417,5

2N HC1l (2 ™) pmoBGaBisaiM K pacTBopy coenmHeHusa VII (0,4 1,
0,96 MMoJIb) B MeTaHoJe (20 MJI) M HOOJYUYEHHYI CMeCh HarpeBaJM C
OBpaTHBEIM XOJIOOUJIBHMKOM. UYepes3 4 U peaKUMOHHYID CMeChb OXJlakOalu IO
K.T.; KOHLEHTPMPOBAJIM I[IPM I[IOHMXEHHOM JIaBJIEHUM C IIOJIyYeHMeEM
ocTaTka, KOTOPEM PacTBOPAJIM B BoIe, WM IOJIyUeHHHM pPacTBOpP
HelTpaJM30BaJlX C MCIOJIL30BaHMeM pacTBopa OukapboHaTa HaTpuUsd
(Hacem) . IlojlydeHHEI OeJiBlll oOcamok cobupaiu OuibTpaliMel, IIoJjiydas
coemuHeHue 1 (250 Mr, BEHXOOD b56% 2a 2 cTraiMM) B BMIe He COBCEM
BeJIoTo TBepIOT'O BellecTBa.

ES-MC[M+1]+: 373,4

H AaMP (400 MI'u, IOMCO-d 6): & 12,00 (br s, -NH), 8,46 (d,
J=2,0 I'uy, 1H), 7,66 (dd, J=8,0, 2,4 Ty, 1H ), 7,30 (d, J=8,0 Tw,
1), 7,13 (4, J=8,4 TITu, 2H), 6,86 (d, J=8,4 Tu, 2H), 5,25 (d,
Jj=4,4 Ty, 1H ), 4,86 (m, 1H), 4,75 (m, 1H), 4,30 (t, J=6,8 Tu,
2"), 3,30 (m, 1H), 3,14 (t, J=6,4 Tu, 2H), 3,04 (m, 1H), 1,34
(d, J=6,4 T'u, 3H).

OpmmMep 5 (cMmMechb (c) coemuHeHun (2) u (4)) um (cmMecb (cC)
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coemuHeHuM (3) m (4))

CMechb CcoeIMHEeHUHN

(2) m (4) (cmecr (C)) M cCcMech COeIMHEeHUM
(3) m (5) (cmecr (d)) mojgyuaJiM B COOTBETCTBUM CO CxeMom 7.
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MeTUIIXJIOPME TUJISOUPHYO TPYIIIY (Z2)=-5-(4-(2-(5-(1-
(METOKCHMMETOKCHU ) 3TWUJI) IMPUOMH-—2-1JI) 3TOKCU ) OEH3UIINIEH ) TMa30JINIVH—
2,4-10moHa (coemmHeHMe VI)

yoaJiam

nyreMm  oBpaboTKu
pacTBopoM HCI C HOJIYUEHMEM palleMrMuecKor'o crnupra VIIT.

BOIOHEIM
SHaHTMOMEDEHI,

comepXxammecAa B paLI,eM.T/IT{eCKOﬁ CMeCHr

(Z2)=5-(4-(2-
(5= (1-TMIOPOKCUBTUII) MUPUONH—2-WJI) 3TOKCU ) OEH3UIINIEH ) TUA30JIUINH—
2,4-10moHa (VIII)

rasnoelidain

C TIIOMOIIBIO XUpaJIbHOM BOXX
xpoMaToTrpadum c nojgydeHuem (R)-VIII u

(S)-VIII.
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(R)-VIII 3aTeM obpabaTHBaIU BOCCTaHaBJIMBaIEen CMECHIO

(CoCl2-6H20, OVIME TUJITJIMOKCUM, NaOH, SopruOpun HaTpu4) ,
(MOIMOULIMPOBAaHHEM IIpoTokKoJ Pfaltz BoccTaHOBJeHMSA KOHBOIaTa), C
IOJIydeHeM CMecU (c), comepxameM coeamHeHMsa (2) u (4).

(S)-VIII 3aTeM oBpabaTHBaJN BOCCTaHaBJMBawmen CMECHI0
(CoCl2-6H20, OVMe TUJITJIMOKCHUM, NaOH, Soprmuopmun HaTpu4g) ,
(MOOMOULIMPOBAHHEM IpoTokoJ Pfaltz BoccTaHOBJEeHMS KOHBIOIaTa), C
noJydeHnveM cMecu (d), comepxamed coemmHeHus (3) m (5).

ODpuMep 6: IloJlydyeHMe IMacTepeoMepHHxX cMecer D-1 m D-2 M-IV:

CxeMma 1:
OMOM O OH O
X = Cragus 1 X =
| o NS s epny
P S
N o o NZ o S X
Vi Vil
XupansHasa
npenr BOXKX Cragus 2
Ent-1 (VIIl) + Ent-2 (VIIl)
Crapua 3 Cragua 3
MIV D-1 MIV D-2

Cramuss 1: CuHTeB coemmHeHmsi VIII: HC1l (48 w1, 2H) pmo6GaBidgwoT
K pacTBoOpy coemmHenmsa VI (10 o, 0,024 moJjsa) B MeTaHoJe (200 wmi),
M IIOJIYUEHHYK CMeChb HalpepaJlMd C OOpaTHHEM XOJOOWJIBHUKOM. Ilociye 4 u
C oOpaTHEM XOJIOOWJIBHMKOM pPeaKUMOHHYK CMeChb OXJaxXdajlu OO K.T. U
KOHUEHTPUPORBAJM IIPM IIOHWXEHHOM IaBJIeHUM C IIOJIYYeHMeM XeJITOT'O
TBEPIOOTO BEemMecTBa. TBepmoe BeMeCTBO CyCHeHOIMpoBaJIM B Bome (70
MJI) ¥ HeUTpaJlM30BalM C IOMOMEBI HACHIMEeHHOTO pacTBopa NaHCOs.
[IoJIydeHHEM OJIeDHO-XEJITHM 0CalOoK cobupalu (UIbTpalMel M CYyIUJIU B
BakyyMe C IoJiydyeHueM coemuHeHms VIII (7,5 r, Bexonm 84%).

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

Cramnsa 1l: XupanbHas nopern. BIXX

CoemmHenre VIII (1,0 1) pacTROpaAlIM B CMeCH, COIepXalleln
paBHEe OOBEMEl alleTOHUTPUIIA, MeTaHOJa U IUXJIOPMeTaHa; BIPHCKUBAJN

(150 MKJ MHBEKIMM) B XUPAJbHYID KOJOHKY IIpen-BOXX (Chiralpak-IA
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250x20 MM, 5 MKM) U pasmesaaM [nooBmxHasg dasa H-Tekcan/0,05% Et:N
B EtOH (50:50); ckopocThr moToka: 18 Mji/MmH; Bpemsa Toka: 60 MmH] .
dpakuumM, comepxamme HSHaHTMOMepH VIIIa m VIIIb, 0O OTIEJBHOCTHU
KOHLEHTPUPOBAJM IIPM I[IOHMXEHHOM IaBJIEHMM OO MMHMMAJIBHOTO oOBeMa,
M COOTBETCTBYIIMEe OCTaTKM pasbaraanmu ETLOAc (100 wia), a 3aTeM
Bomo (50 wu1) . IloJlydyeHHBEE OpTraHMueckue ©Gas3s BHCYIIMBaJIM Ha
BespomHEIM NazS04 M KOHILEHTPUPOBAJIM C IoJIyuyeHMeM coenmHeHuyr VIIIa
u VIIIb B BuIe He coBceM 0eJIoTO TBepOOoT'O0 BemecTBa. JHaAHTUMOMEPEH
VIITIa m VIIIb OvbulM BHOEJIEHE, HO abCOJITHad KOHQUIYpaluusa KaXIoT'o

SHaHTHOMEpPpa He OBlIa oIipeneJieHa.

oe

Coemmuenue Ent-1 (VIII): 250 Mr (Bexon: 50%); tr (xXupalsibHad
BOXX)=14,8 w»mH; ES-MC [M+1]*: 371,0; ‘H AMP (400 MIu, IMCO-d 6):
6 12,5 (br s, 1H), 8,47 (s, 1H), 7,71 (s, 1H), 7,67 (dd, J=8,0,
2,0 'y, 1H), 7,53 (4, J=9,2 Iy, 2H), 7,31 (4, J=7,6 TITu, 1H),
7,08 (d4, J=8,8 I, 2H), 5,25 (d, J=4,0 Tu, 1H), 4,74-4,76 (m,
1H), 4,43 (dd, J=6¢,8, 6,4 I'u, 2H), 3,18 (t, J=6,4 Twu, 2H), 1,34
(d, J=6,4 T'u, 3H).

CoemmHenme Ent-2 (VIII): 237 Mr (Bexon: 47%); tr (XupalibHad
Bo%X)=16,7 »vmuH; ES-MC [M+1]*: 371,0; 'H sAMP (400 MI'u, IMCO-d 6):
6 12,5 (br s, 1H), 8,47 (s, 1H), 7,71 (s, 1H), 7,67 (dd, J=8,0,
2,0 ru, 1H), 7,53 (4, J=8,8 Iy, 2H), 7,31 (d, J=8,0 Iy, 1H),
7,08 (4, J=9,2 Tu, 2H), 5,23 (d, J=3,6 Iu, 1H), 4,75 (m, 1H),
4,43 (dd, J=6,8, 6,4 T'u, 2H), 3,18 (dd, J=6,8, 6,4 T'u, 2H), 1,34
(d, J=6,4 T'u, 3H).

CHUHTe3 IMacTepeOMepHHX cMecel M-IV

Cuures D-1 MIV

Cramgusi 3: PacTtBop NaBHs (77 mr, 2,02 mmosb) B 0,1H NaOH (2
MJI) MeIJIEHHO nNOoOaBJI4JM K IIepeMellMBaeMoOMy pPacTBOPY COEIMHEHUHA
Ent-1 (VIII) (250 w™Mmr, 0,675 wMMOJIB), IOUMeTHMJIIJIMOKCKMMa (32 MT,
0,27 mMoJyb) m CoClz6H20 (l6 mr, 0,067 MMoOJNB) B cMecu Bome (10
mi), Tre (10 w1) wm pacTBopa IM NaOH (0,5 wi) nmpm 10°C, wu
PEeaKLMOHHYID CMeChb IepeMelrMBainT ofecuBeTuiack nopu RT B TeueHume 1
u. Ilocye TOTO, KaK peaKUMOHHad cpena obOecUBeTUJachb, IOOaBJIANIA
OOIIOJIHMTEJIbHOEe KoJimdyecTBO NaBHs (26 mr, 0,675 mMojsbe) m CoClz2-6H20

(16 mr, 0,067 MMOJIB) ¥ IepeMellMBaHMEe [IPONOJDKAJIM IIPU KOMHATHOM
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TeMllepaType [JonosHUTeNbHEe kondecTBa CoCl: m NaBHs nmoGaBidinm C
12u  wmHTeprBalaMy, [IOKa MCXOOHOEe  BelleCTBO He  MCCHAKHEeT, UTo
KOHTPOJMPYIT ¢ noMomein LCMS]. UYepes 90-96 U peakUMOHHYK CMeCh

HelTpaln30BaM YKCYCHOM KucioTom (pH ~ 7); pasbaBiagaamu Bomou (10

MJI) M BKcTparupoBainM B EtOAc (3x50 mii) . OOBeIMHEeHHHN OopTraHuUeCKUM
BSKCTPaKT BHCYIIMBaJIM Haln 0O06es3ponHbEM Nax304 ¥ KOHLEeHTPUPOBAJM,
noJjiydyasd HeouuleHHOe  CoeIaMHeHUue, KOTOpOEe OuMIaJXM C  [IOMOMbBIO
KOJIOHOUHOM QJism-xpoMaTorpadmum (Si0O2, 4% w™MeTaHosq B CH2Clz) cC
IoJIydeHreM IuacTepeoMepHor cMmecu MIV D-1 (125 MI') B BUIe He
coBceM DeJIoTO TBEPIOTO BelleCTBa.

CunaTes D-2 MIV

Cramgusi 3: Pacteop NaBHs (72 Mmr, 1,921 Mmons) B 0,1 NaOH (2
MJI) MeIJIeHHO 1no0aBJAJdM K IIepeMellMBaeMOMy pacTBOpPY COeIMHeHUI

Ent-2 (VIII), (237 w~r, 0,64 wmMOJIB), IUMeTHJIDJIMOKCKHMMa (30 wMT,
0,256 mMmoJsis) M CoCle-6H2O (15 M1, 0,064 wMMOJIE) B cMecum Bome (10
mi), TI'® (10 wiI), u pacTtBopa 1M NaOH (0,5 wmiu) nmpm 10 °C, wu
PeakKlMOHHYK CMeChb IIepeMeluBalM I[IpM KOMHATHOM TeMIlepaType B
TedueHre 1 u. Ilocjie ToOro, KakK peaKLUMOHHad cCcpena obecuBeTusach,
O00aBJIAIM HOOIOJIHUTEJIbHOe KoJimuecTBO NaBHs (24 mr, 0,64 MMOJIB) U
CoCl2-6H20 (15 mMmr, 0,064 MMONB), M IepeMellMBaHMe IIPOINOJIKAJIM IIPU

KOMHATHOM TeMrepaType [HONOJIHUTeJIbHEHe KoJuuecTBa CoCl26H20 u
NaBHs gpmobGaBjsaiau C 124U MHTepRajlaMM, I[IOKa MCXOOHOe BemeCcTBO He
MUCTONUTCHA, UYTO KOHTPOJMPOBa M C nomompr LCMS]. Uepes 96 u

pPeakUMOHHYID CMeCh HeMTpalM30BaM YKCYyCHOM kucjorom (pH ~ 7);

pazbarigsiau Bomo¥ (10 M) ™M sKcTparupoBaJu B EtOAc (3x50 i) .
OBBeIMHEHHEM OpTaHUUYeCKUM DKCTPaKT BHCYIMBaAIM Hal 0e3BOIHBM
Na>2504 M KOHIEHTPUPOBAJIM, IIOJIydasd HeOUMIIeHHOEe COeIMHeHMe, KOTOopoe
OUMIAJIM C IIOMOWIBID KOJIOHOUWHOM OQJsm-xpoMaTorpaduu (Si0Oz, 4% MeTaHOJ
B CH2Clz) Cc nojgydyeHMeM IOUacTepeoMepHoOW cmecu MIV D-2 (100 mMmr) B
BUIe He CcOBCeM 0eJIoT'O TBepOOI'O BelleCTEA.

MIV D-1: Bmxon: 125 mr (50%); tr (xupansHas B3XX)=17,8, 14,7
MmuHe; ES-MC [M+1]*: 373,0, 'H AMP (400 MI'u, IOMCO-d 6): O 12,00 (br
s, NH), 8,46 (4, J=2,0 Iu, 1H), 7,67 (dd, J=8,0, 2,4 Tu, 1H),
7,30 (d4, J=8,0 Iy, 1H), 7,13 (4, J=8,8 Twm, 2H), 6,86 (d, J=8,4
', 2H ), 5,27 (d, J=4,0 Tw, 1H), 4,88-4,85 (m, 1H), 4,76-4,74
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(m, 1H), 4,30 (t, J=6,8 Ik, 2H), 3,30 (m, 1H), 3,14 (dd, J=6,8,
6,4 I'u, 2H), 3,08-3,02 (m, 1H), 1,34 (4, J=6,4 Tu, 3H).

MIV D-2: Bmxon: 100 Mr (42%); tr (xupajgbHasg BOXX)=19,4, 16,5
MmuH; ES-MC [M+1]*: 373,0; H AMP (400 MI'u, IOMCO-d 6): 6 12,01 (br
s, -NH), (4, J=2,0 Ty, 1H), 7,67 (d4dd, J=8,0, 2,0 Iy, 1H), 7,31
(d, dJ=8,0 Iy, 1H), 7,13 (4, J=8,8 ITw, 2H), 6,86 (d, J=8,8 Iy,
2H), 5,27 (4, J=4,0 Tw, 1H), 4,88-4,85 (m, 1H), 4,76-4,74 (m,
1H), 4,30 (dd, J=6,8, 6,4 Tw, 2H), 3,30 (m, 1H), 3,14 (dd,
J=o6,8, 6,4 I'u, 2H), 3,08-3,02 (m, 1H), 1,34 (d, J=6,8 I'u, 3H).

CMecu mmacrepeoMepoB D-1 m D-2 MIV COOTBeTCTBYIT CMecsaM (C)

u (d), ONVICAHHEM BHIIE, HO KOHKPETHHE IMacTepeOMepH,
NPVCYTCTBYI/E B Kaxmom cMecu IMacTepeoMepos, He BBIIIN
onpenejleHH.

ODpmmep 7: in vitro ADME M TOKCHKOJIOTMUECKad XapaKTepUCTUKa

[IpoTOKOJI: IpOBeneHHEE aHaJIN3H BRJIOUAIT VMHTUOMPOBaHUE
LIUTOXpPOMa P450 Pa3JIMUHBEMI nsodpopMamy, MUKPOCOMAJIEHYI nu
TeNaTOUUTHYKR CTabMJIBbHOCTE, HEWPOTOKCHMUHOCTE B HEPBHHX KJIeTKax U
aHanmM3e OeszonacHocTr hERG mnpu noMomu 3SJIeKTPOOM3MOJIOTNUECKOTO
u3MepeHusa o¢ukcauum noTreHumasga (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) . PesyJbTaTH IIOKAa3HBAIT BesoracHBEM "
BJ1aToNPUATHEM IpodnIIb ADME njida coenuHeHUM 1o HacToAmeMy
M300pEeTEeHUD.

[IpmMep 8: OTHOmEHMSA ILJla3Ma-MoO3T'a IMOTJIMTa30Ha, MIV, MIII mu
MIT rnocje IIEpPOPaJILHOTO OOBUPOBaHUA OIOHOKPAaTHOTO BBeIleHUA
nuoTanTazoHa npu 4,5 Mr/xr camuam Memewt C57BL/6.

OTHOmMEeHMS  MO3T-IJla3Ma pPacCCUMTHBAaIM  Ha OCHOBEe  YyPOBHEeM
nuorjmurasoHa, MIV, MIII wu MII B I1jJasMe MM MO3Te, KOJIMUECTBEHHO
onpemeJieHHEXx Hnpu C max (MakcuMaJibHas  KOHLeHTpalusd) rocJie

IIepopalJIbHOT'O IIprveMa OIOHOKPpaTHOI'O BBEeI€HMA IIMOIUJIMTas3OHa IIpr 4,5
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M/ KT caMilaMm Memelr C57BL/6.

[IpolleHTHOEe OTHOWIeHMe MOo3Ta-IljlasMa cocTasjudso 9, 13, 7 u 1%,
COOTBETCTBEHHO, OJA nuorjgmurasoHa, MIITI m MII, Kak I[IokKas3aHO Ha
durype 4. Taxkum oOpasomM, AKTMBHEE MeTadboJsmMmTe MIT m MIII
npeomoJieBasu I'S9E B 3HAUMTEJILHO MeEHBIIEeM CTelleHM, UYeM OUMOTJIMTAas0H,
Kak »To OBJIO IIpelcKa3aHOo Ha OCHOBaHUM O(QUBUKO-XUMUUECKUX CBOMCTB
coegHeHur (cMm. Tabauuy 1). B orjamume oT 9DTOT0O, MeTadosmmr MIV
HEeOXMIOTaHHO npeonoJjieBal I'oB C BoJiee BEICOKMM [IPOLIeHTHEM
OTHOIIEHVEM, UeM MCXOIHOEe COeOMHeHMe MMUOTJIMTAa30Ha.

PacueTe o6omux mHIOekcoB (ClogP m QPlogBB) mjsg nOuorJjmTaszoHa U
ero MerabosmTor MII m MIII nOpueBemeHE B Tabiauue 1. [Oiua obomx
VHIEKCOB 2 MeTaboauTa ABJIARTCA DoJiee HUSKUMUA, yeM oI

NMoTJIMTa30Ha, gTO npenjaraeT njida MIT 1z MITIT MeHee

IIpermMymeCTBeHHOE IIPOHMKHOBEHNME WM pacllpeleJIeHMe BHYTPU IHC.

TABJIMIA 1
CTpyKTypa HasBaHUe QPlogBB | CLogP | HBD | HBA
o]
[ImoranTas
| o NH -1,22 3,53 1 4
&\< OH
N

OH o)

MIV -1,72 1,78 2 5

" MIII -1,66 2,34 1 5

=
=7
N

\\<” MIT -1,72 2,13 2 5
OH

IpuMep 9: COOTHOWeHMA IJlasMa-MO3I' OUMOIUIMTasoHa u MIV u

nocJjiengymiee IepopalJibHOe OO3UPOBAHME OINHOKPATHOTO BBemeHUd JmOO
OMOTJIMTas0Ha, Jmubo M-IV mpu 4,5 MT/KTD IJd KaxIoro caMlaM MeIen

C57BL/6.



38

Ij1d [DOOTBeEepXIOeHUA pe3yJbTaToB, [IOKa3aHHEX B  IIOCJIeIHEM
npuMepe, OBUIM IIPOBEOEHH IOIOJIHUTEJIbHEE DKCIEPMMeHTH. COOTHOIEeHMEe
MO3T-IlJladMa pPacCCUMTHBAaJIM Ha OCHOBe (apMaKOKMHETUUECKUX KPUBHIX
npoduiie KOHLEHTpaluA—-BpeMsa B ILJla3Me M MO3Te, pacCCUMTaHHHX Kak
omanb non KPVBEMU IMOTJIMTAa30Ha n rocJjie IepopajyIbHOT'O
OO3MPOBAHMA OOHOKPATHOT'O BBeOeHMA JHMOO OMOIJIMTas3O0Ha, Jmbo MIV
npu 4,5 MD/KD OJg Kaxmoro camuam Memert C57BL/6.

[IpolLleHTHOE COOTHOMEeHMe MO3T-IlJla3Ma cocTaBuJOo 8% um 12% nmiusa
ouorJiMTasoHa U M4, COOTBETCTBEHHO, KakK Iokaz3aHo Ha Ourype 5. 3TO
50% yBeJIMUeHMe B COOTHOIEHUM MO3T-IlJla3Ma O I'MIPOKCUIMPOBAHHOTO
MeTaboyguTa M-IV 10 CpaBHEeHMK C TeM, KOTopoe HabomaeTcsd OJ4d
IMOTJIMTA30Ha [IpU TeX Xe YCJOBUAX, OBUJIO COBEPIEHHO HEOXUIAaHHO U3
IPOTHOBHEIX pPacuUeTOB Ha OCHOBe Ha O(OU3UKO-XVMMHUUECKMX CBOMCTB (CM.
Tabauiuy 1) .

M-IV 1[oka3eBaeT IIOBeneHMe, IPOTUBOIIOJIOXHEM OXMIaeMOMy. Kak
n MII, MIV 4BjfgeTCA MOHOTMIOPOKCUIIMPOBAHHEM MeTaBOoJMUTOM, HO
BMECTO YMEHBIIeHU I Ha OKOJIO 50% ero [IPOHUKHOBEHU A I'SE,
IPOHMKHOBeHMe I'S5B Oruio Ha 50% BrIue.

PacueTH o6oux mHIOekcoB (ClogP m QPlogBB) mjg OuorjgmMTasOHa U
M-IV mnpencTabJieHH B Tabiuie 1. g oboux MHOeKcor MIV nokas3eBaeT
MeHbllee 3HaueHMe, UYeM IOMOIJIMTA30H, UYTO IIO03BOJIAET I[IPEeOIIOJIOXUTH,
uTo 0JiA M-IV MeHee IperMyleCTBeHHOe [IPOHMKHOBEHUE n
pacrnpenesedHre BHyTpu [HC, BONpekKM TOMY, UTO HeOXMIaHHO OBJIO
OOHapyXeHO BKCIIEPUMMEeHTAaJIbHO.

[MpuMep 10: OnpenejieHue BOVMePU3aLUN in Vivo OBYX
IMacTepeoMepHEx cMecer MIV, D-1 u D-2, Ha MHIIax.

[IpoTokoJi: BeUlIM  oOlpeleJieHH  QapMaKOKMHETHMUECKMe IlapaMeTphl
OMacTepeOMEPHEX cMecen D-1 " D-2 5-(4-(2-(5-(1-
TUOPOKCUDTUIL) INPUONH-2~WJI) DTOKCK ) OeH3WJI) TUa30JIMOAUH-2, 4—O1OHa
IocJie OJHOKPAaTHOTO IIepopallbHOTO BBEIEeHMSA uYepes 30HO HOoO3H (4,5
MT/KT) caMilaM MBeMlIapCKMxX MBIel—-ajbOMHOCOB. B ofmell cJjoxHOCTH 51
MBIIE  OBUIM  MCIOJIB30BAHEH B STOM MCCJIEeOOBaHMM C IlapaJulelibHBM
IM3aliHOM BHOOPKM (n=3/BpeMeHHas TOuKy). OOpaslUe KpPOoBM cCcoOMpan
Ilepel IO3UPOBaHMEM M pasjIMdHOe BpeMsa I[IOCJie BBeOeHMsa TO3HE IJI4
00eux IepopalibHEX GapMaKOKMHETHUK .

CmMmecu OMacTepeoMepoOn D-1 u D-2 5-(4-(2-(5-(1-
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TUOPOKCUDTUIL) IUPUONH-2~WJI) DTOKCHK ) OeH3WJI) TUa30JIMOAUH-2, 4—OMOHAa
SKCTPpaAarMpoBaly M3 o00pa3loB ILJIa3Me MBEeMIIAPCKOM MBIMEN-allbOMHOCOB C
MCIOJIb30BaHMeM crocofa XUIKOCTHO-XMIKOCTHOM »BKcTpakuuu (LLE) wu
KOJIMUECTBEHHO OIpeneydalM C IIOMOmBI KMIKOCTHOM XpoMaToTIpaduu,
TAaHIEeMHO COBMEIMEeHHOM C Macc-clekTpoMeTpuelr (LC-MS/MS) C 3JeKTpo-
crnpenHoM wmoHMzBauuMen (ESI) ¥ MOHMTOPMHIOM HECKOJIBKUX peakKLuM
(MRM) . OToBpaHHEEe OO0Opasle ILJla3ME M MO3Ta OBUIM IIOIOBEPITHYTH
XVpaJIbHOMY aHaJu3y C MCIOJb30BaHMeM XMpaJlbHOM KOJIOHKM AGP ms
UIOeHTUOUKALUA XUPAaJBEHOTO VHTep-IpeoBbpa30BaHuAd. AXUPaJibHBM
BroaHaJIMTUUECKUM croco® OBl  MCHOJL30BaH MOJIS  KOJMUECTBEHHOTO
omnpelejieHnda obmero M-IV, OpuUCyTCTBYKmMero B ofOpa3lax ILJIa3MeH U
Mo3Ta.

OOpas3Lel COCTaBOB COOTEBeTCTBYHIUM obOpas3oM pazfaBiidajn 703—HBEM

MeTaHOJIOM u OpUOOPHHM OTBET CpaBHUBAJIA C M3BE&CTHEMU
COOTBETCTBYIMMA OMaCTEepPEeOMEPHEIMU CTaHIapTHEMN CMeC AMU C
MCIIOJIE30BaHMEM  axXMpaJlbHOTO criocoba  LC-MS/MS. HuxHMM  Openedt

KOJIMUEeCTBEHHOTO ompenejeHuda (LLOQ) B IJasMe IJA IMacTepeoMepHOM
cMecHu D-1 u D-2 5-(4-(2-(5- (1-TMOPOKCUSTUI) IUPUONH—2—
WJI) DTOKCHU) OeH3WJI) THa30JIMOMH-2, 4—nuoHa (1) cocraejager 0,99 ur/mi.
OapMaKOKMHEeTHUUECKMEe IIapaMeTpH OBJIM pPacCCuMTaHb C MCIOJb30BaHMEM
CpencTB He-0OJIOUHOTO aHaJM3a Phoenix WinNonlin.

Pe3yslbTaTH 5STUX DKCIEPMMEHTOB IpeICTaBJIeHH Ha Oour.6. [JaHHBE
SICHO I[IOKas3HBawT, uTo pa3zHula B % IpeBpalleHNn cpelu
IMaCTEepPeOMEPHEX CMeCelM Yy MeIel ABJIAeTCS BHCOKOM. In vivo Kak D-
1, Tmaxk u D-2 B3auMMoOIpeBpallaTbCHd, XOTA IpeBpalleHrMe B D-2 m3 D-1
ABJIsseTCHa Topa3no 0OoJiee akKLeHTHMPOBAHHEM, UYeM IlpeppalleHre mu3 D-1 d
D-2.

[IpuMep 11: XapakTepucTUKa TIOBPEXIEeHHEX TJIy TaMaToM
KOPTHKAJIBLHEIX HEeVMPOHOR B KadecCcTBe MoIelu 0oJiesHM AJblITeldMepa.

[lepBUYHHE HeVpPOHH  KOPH  TOJOBHOTO  MO3Ta, [IOBPeXIeHHHE
TJIy TaMaTOM (PKCaMTOTOKCUUHOCTE ) , ABJIATCH XOPOLO
3apekoMeHIIOBaBmer cebd In VvVitro MoOeJyiblo HelpolgeTeHepaTUBHBX
paccrpomncTe (J Neurosci, 1999 Apr 1;19(7):2455-63; J Neurosci
Res. 2013 May;91(5):706-16), Takux Kak 0oJie3Hb [lapKMHCOHA,
BoJiesHbs AJblLTelMepa M 0OoJiesHb XaHTUMHITOHa (Brain Res Bull 2013

Apr;93:27-31.), HO U HOPYI'MX IIaTOJOIMM, TaKMUX KaK pacCCesHHBN
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crJiepos3 (Scand J Immunol 2014, 79(3):181-186).

[IpoTokOJI: KOpTHMKAJILHEE HEeMpPOHE KpHCa KyJbTUBMPOBAJM, Kak
omMcaHo Yy Singer (J Neurosci. 1999 Apr 1;19(7):2455-63) u
Callizot (J Neurosci Res. 2013 May;91(5):706-16).

OMOPMOHEL COOMpaliM M Ccpas3y Xe IIOMellajiM B OXJIAXIEHHYK BO JIbIY
cpeny Jlemboeuna. Kopy TOJIOBHOI'O MO3Ta oOpabaTHBajlM pPacCTBOPOM
TpulicuHa-0TA, M IOUCCOLMAlLMI oOCTaHaBJIMBaJIM pobabijieHreM Dulbecco’s
MOOMOUUUPOBAHHOM cCcpensl Wrjga (DMEM) ¢ 1JmokosoM (Pan Biotech),
comepxamet IOHKazy I m 10% deTalbHOM Tejgubel CHBOPOTKM (FCS).
KileTkr  MexXaHMUECKM  Pa3beduHAIM U LHeHTpUdyTUpoBalM. Ocanoxk
pecyClneHOINpPOBaln B oIpeneJIeHHOM KYJIETYpPaJlb HOM cpene c
HeVpoTpoduueckmuM dakTopoM Mo3Ta (BDNF) B koHUeHTpaumu 10 HID'/MII.

KieTku BEICeBaJIA B 96—J'IyHOT{HBIe IIJIaHIIE TEHI, IIpeaiBapmUTeJIEHO

IIOKPHTHE IOJIMU-L-JIM3MHOM, U KYJbLTHUBUPOBaIM Ipu 37°C. Cpendy MeHIINu
Kaxgele 2 OHA. KopTukajdbHEHEe HeMpoHE I[IOOBepTaliM MHTOKCHKALUU
TJIyTaMaToM depes 13 OHeW KyJbTUBMPOBaHUA.

Ecimn KOpOTKO, TO Ha 13-¥ @OeHb KyJbLTUBUpPOBaHMA BDNFE wu
HUCccJenyeMoe CoOoeOMHeHMe IMIPpenBapUTeNIbHO MHKYyOUpOBaJIM C I[IePBUUHBIMU

KOPTHMKaJIb HEIMIN HeﬁpOHal\/H/I B TeUeHVe 1 ! riepen BO3IOEelMCTBUEM

TJyTamMaTa. IulyTaMaT »noOaBJIAAM OO KOHEUHOM KoHUeHTpaunu 40 MM,
pasBeOeHHHN B KOHTPOJILHOM Cpene B NPUCYTCTBUNA BDNF  wm
TEeCTUPYEMOTO COEeOMHEeHMS, B TeueHue 20 MMUH.

Yepes 20 MMH TIJIyTaMaT BEMEIBAJIM, UM CEBeXasd KyJbTypaJibHasd
cpema ¢ BDNF wmiIM TeCTUPYEMEIM COeOVMHeHMeM HOOaBJIAJIM B TeUueHUe
OOIIOJIHUTEJIBEHEX 48 uyacoB. OLEeHKY BEXMBAEMOCTM IIPOBOOUIIM C IIOMOUBI
MTT-aHaJM3a BHIIOJHEHHOTO C MCIoJb30oBaHMeM CellTiter 96® Agqueous
One Solution Cell Proliferation Assay (Promega).

PesyJsibTaTH HOpencTaBJieHE Ha o¢our.7. OHM »OeMOHCTPUPYKRT, UYTO
Ipu IHOBpeXOeHMM IuiyTamMaroM MIV  (coenuHeHUe (1)) [IOKas3eEBaeT

3aMMUTHEM 50beKT (DoCTMXeHMe 3HaueHusda njag 3 MxM) . MHTepecHO, UTO

0jg MIV Me Ha®omalM KpacuBYID KPUMBYKD B dopMe KoJIOKoJia. Ilpu 3 MxkM
MBI MMeeM  IIOJIHBEIM 3amMMTHEN 20beKT, Kakom HabJmonaeTcd npu
MCIIOJIE30BaHUM  BTaJIOHHOT'O coeIMHeHnd (BDNF, 50 HT/MII) . Bce
BeJIMUMHE BHPaXeHH KakK CcpelHee 3HaueHMe +/- CpelHeKBaIpaTHUuecKasd

ombKa . CTaTUCTUUECKUM aHanms [IPOBOINJIIC A C IIOMOIIBIO
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OOHOCTOPOHHero ANOVA ¢ I1nocjenyouuM TecToM HaHHeTTa wuiu PLSD-
TecToM Oumepa, p <0,05 cumMTaTCd 3HAUMMBEMMA.

[Ipymep 12: OnpenesieHue MHIMOUPOBAHUA MAO B
(MOHOaAMMHOKCHUIASH) B KauecTBe INOTEeHUIMAJILHOTO JIeKapCTBEHHOT'O
CpencTBa OJid JieueHUd 0OoJie3HU [lapKMHCOHA.

CeJIeKTUBHBEE MHIMOMTOPH MAO-B yBeMUMBaKT YPOBHM »HodaMmHa B
IIHC, mnocTpamaBmey npu 0oJesHM IlapkMHCOHa ©0e3 yBeJIMUeHUS YPOBHSHA
IPYITUX HeVpoMeOMaTOpORBR (ampeHallMHa, HopalpeHaJlMHa M CepPOTOHMHA),
B OTJIUME HEeCEJIEKTUMBHEX MHIUbuTopos MAO (MAO-A m MAO B).
NHrubuTopel MAO-B MOTYT OHTBH MCIOJB30BAHE TakKXe IJIS JIeUeHUd
Dernpeccuil.

[TpOTOKOJI: PeKOMOMHAHTHHEEe OeJIKM MOHOaMMHOKCHIas MAO-A m MAO-
B ueJsioBeka OwvuiM IOpuobpeTeHe y Sigma Aldrich (ccmnka M7316 wu
M7441, COOTBETCTBEHHO) . Oiisa OTCJIeXBaHUSA bepMeHTaTUBHOM
AKTUBHOCTM MAO M CKOPOCTM €& UVHIUDMPOBAHMS MCIOJIE30BallM aHalus3a
Ha OCHOBe QuyopeclueHuun. CyodcTpaT OJdA aHajlM3a, KyHapaMuH, He
ABJIAETCHA bIIyopeClileHTHEM oo NIPOXOXIOEeHM A OKUCJIUTEJILHOTO

Je3aMVMHMPOBaHMA Inpn ITOMOIIN MAO, uTo InpmsoomT K O@paBOBaHMIO

biyopecuupypmero OpoOykTa 4-0KCUXMHOJMHa. KyHapaMMH  SABJISETCH
cybcTpaToMm Kak OJis MAO-A, Tak u MAO-B (HecneuupnueckKuUn
cydbcecrparT) . KiopruiamH U menpeHms (Sigma Aldrich) wmcnoiabp30BaM B

KaueCcTBe KOHTPOJIA OJA CIHeUUPUUeCKOTo MHIMOMporaHMA MAO-A m MAO-
B, COOTBETCTBEHHO.

PesyJibTaTH IIOKaszHEBanT, yTo 5-(4-(2-(5-(1-
TUIPOKCUBTUIL) INPUIAVH=2-WMJI) DTOKCHU) OeH3WJI) TMa30JIMIVNH-2, 4—O1OH
uHTUOMpyeT MAO-B ¢ ICso, cocrTaBaswomer 70,5 ©HM. B oTauuue OT
2TOTO, OaHHOEe COelMHeHMe He MHITUbupyeT Oejiok MAO-A.

IpmMep 13: XapakTepucTrka S0PeKTMBHOCTM In ViVvo Ha XMBOTHHX
MOIeJIgdX DSKCIEePMMEHTAaJIbHOTO ayTOMMMYHHOTO 5SHIebaJoMmennTa (EAE)
Kak MOIeJM HeMpOBOCIAJIUTEJILHHX 3aboJieBaHuM.

HelpoBocnajieHue MOXeT OBITH VHUIIMUPOBAHO B OTBET Ha
pasJINYHEE MHOEKIINN, YepelHO—-MO3TOBOM TPaBMHI, TOKCUUYECKHME
BemecTBa WJIM ayTOMMMYHHEIE pPeakKlVM B ILeHTpallbHOM HepBHOM CHUCTeMe.

Monesun HeMpoBOCHaJleHusd, XapakTepusyrmmecs npoaundepalmren
ACTPOLMTOBR ¥ MHUKPOIJIMM, Hapaly C IIOTepel HeWpPOoHOB, ABJAITCH

XapaKTepHOM OCODEHHOCTLI MHOIMX 3ab0JieBaHMM LeHTPaJIbHOM HepBHOU
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CUCTEMH, BKJIIOYUA 4 BOJIEe3Hb AT eVMepa, paccesHHHN CKJIEPO3,
VHCYJIBT, ©O0JiIe3Hb [lapKMHCOHA, UYEepelHO-MO3TOBYK TpPaBMK, MHOQEKUIMD U
ALD (Human Molecular Genetics, 2004, Vol. 13, No. 23 2997-3000).

XpOHUUECKOE BOCIIaJIeHME IpencraBJigeT cobon 3aMeJIeHHYIO
aKTUMBALUMI TUIMAJIbHEIX KJIETOK U IIPUBJIEUEHME IPYIUX UMMMYHHHX KJIETOK
B TOJIOBHOM MO3Te. OJTO XPOHMUECKOEe BOCIaJIeHMe, KOTopoe OOBYHO
accouumMpyeTcsa C HelpoIeTreHepaTUBHBMM 3aboJieBaHUAMMA.

MoneJib EAE perncraBisaeT coboy  MomeJsib HeVpOoBOCIIaJIeHN S,
KJIACCUYECKM  MUCIHOJIbB3yeMyl IJII pPacCesHHOT'O  CKJIepo3a, KOTOPHM
HaloMMHaeT U BRKJIOUaeT B ceba OOJBIIMHCTBO OCOOEHHOCTEM TXeJIHX
nepebpalibHEX  Qopm  ALD, aKTUBRBALIMM  MUKPOTJIMHU, oeMreJIMHU 3 allun
MO3T'a, a TakKxXe »Oel'eHepallMM aKCOHOB. XOTsA »DTHUOJIOTUA 3abojieBaHUsA
omanuaeTca oT ALD m EAE (MomeJsib pacCcesgHHOT'O CKJIepOo3a BH3BaHa
ayTopeakKTMBHOTO CD4+amMMpOLMTOB) , MonmeJsib EAE  dBjideTCcd  LLeHHEBEM
VHCTPYMEHTOM IJIS WM3YYeHus CIocoOoB JedeHMda kak ALD, Tak u
paccedHHOTO cKJiepos3a (Nature 2007; 7: 904- 912).

[lpoTokoJI: PasBuUTHMEe KIMHMUYECKUX CHMIITOMOB IIPM pPacCesSHHOM
CKJIEpO3e u ero MOIOeJIn SKCIePUMEHTaJIbHEM ay TOMMMY HHEIN
sHLIedasoMmesinT (EAE) Ha XMBOTHHX BKJOUYAeT akKTUBalLMil T-KJIETOK U
X  MUTpauuio B LUEeHTPpalJIbHYK  HEPBHYK CUCTeEMY, IponoyLMpoOBaHMe
TJIMAJIbHBEIX TIPOM3BOMOHEIX BOCIAJIMTEJIBHEIX MOJIEKYJI M LOeMUEJIMHU3alUWn U
[IOBpeXneHue aKCOHOB. XpOHUUEeCKUM, MOHOba3HEIN EAE aKTUBHO
VHOYLUMPOBAJICA, KakK OIMCAaHO, CHUHTEeTHMUYECKMM I[IelTUIOM MMEeJIMHOBOI'O
OJIUTONEHOPOLUUTHOT'O TJIMKOIIPOTENHA 35-55 (MOG35-55,
MEVGWYRSPFSRWHLYRNGK, SEQ ID NO: 1) c¢ umcToToM BHIme 98%. CamMkaM
Mmemierr C5H57BL/6  (6-8 HeIeJbHEM) BBOIOMIM (OBe 100 MKJI DOOKOXHEE
MHBEKLUNA B OIIHY 3agHIO0n KOHEUHOCTE ) 250 MKI' MOG35-55,
SMYJIETUPOBAHHOTO 3abydepeHHOTO QochaToM pacTBOpe, CMeNaHHOTO C
100 MKJI  [IOJIHOTO aoLioBaHTA OpeviHIa, comepxamero 500 MKT
Mycobacterium tuberculosis (Difco, Detroit, MI). MommM I[IOJIYyYaJIu
VMHBEKLIVED KOKJIOMHOI'O TOKCHMHa (400 Hr B 200 Mra 3abybepeHHOTO
bochaToM pacTBOpe, BHYTPUOPKIIMHHO), BTOPYK MWMHBEKIVKD KOKJIIIHOTO
TOKCMHa uYepe3 2 I»OHA U OycTep-MHBekKUMI© MOG35-55 uyepezs 7 nOHeHl.
KinmMHuueckre IMpM3HaKM OLEeHuBalIM cJenywomyuM obpaszsoM: 0, HUMKaAKMUX
npmsHakos; 1,0, mpabieli xBocT/moTeps HOpaAMOTH; 2,0, aTakcusg cC

opsadjgemM xBocToM; 3,0, mapajauy OOHOM 3amHeu KoHeuHocTwu; 4,0,
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napajguu obeux 3BalHUX KoHeuHocTew; 4,5, aroHupoBaHue; u 5,0,
cMepThb. Iasa obeux MomesieM OTMeualslM OleHKM [0 5S5-0aJlJIbHOM mKajle U
INOOCUMTHBAJNM TOJBKO B IOEHL CMepTH. CoeOMHeHMe BBOOWMIIM OBaXIH B
IOeHb (CcTaBKa), HauMHasa C 5-To IOHA II0OCJIle MMMYyHM3aluu B TedeHue 15
OHeV B Tpex Pa3JIMUHEIX BO3pPacTallMx I03ax.

PesysbTaTH IOKa3allM, yro MIV (coemuHeHHMe (1)) CHIMXaeT
pPas3BUTME U TIXKEeCTb B MOIEJM BKCIEPMMEHTAJIBHOTO ayTOUMMMYHHOI'O
SHIlehasioMUueiMTa. CpelHre eXeOHEBHBEE KJIMHUUECKMEe IIoKas3aTelM U3
DKCIIEPUMMEHTa IOoKasz3aHH Ha ¢our.9. KIMHMUYECKME CHMIITOME YMEHBIAKTCSHA
OO30—-3aBUCHUMBEIM obpasoM, caMble BEICOKME OO3H MIOKa3eBaKnT
MaKCUMaJILHBEM — 5ddeKT. KimmHnueckre  CHUMIITOMEL OBJIM  CHWMXEHE IIPpU
nomomu  MIV, YTO IIOOTBEPXIaeT  POoJib akTuBaum PPAR-TaMma B
SallUTHEIX Sb0dexkTax. C JiedeHMeM He OBJIM CBA3aHHE [IOTepd MacCH Tejia
¥ KakKafga-Jmbo CylmeCTBeHHasd I'eMaToJIOTMUeCcKas TOKCUUHOCTE.

HelpoBocnajieHue ABJIAETCHA OTJIMUUTEJILHOM yepTou Kak
paccesdHHOTO  CKJIepo34a, Tak wu ALD, nostTomMy MIV  MOXeT  OHTH
S50OeKTUBHEIM IpM o0Bomx 3abojeBaHMAX. B camMoM [mele, CHUXeHVe
aKTUBaLUU MUKPOTJINA npenocTaBJIgeT MOJIEKYJIAPHYIO OCHOBY OJIA
ODBACHEHMA, IIoUeMy aJlJIOTeHHEe UM ayToJIoTuuHEle HSCT 20QeKTUMBHE OIPpU
nomapJIeHMM MO3TOBOTO BOCHIaJIeHUAd, a ¥MMeHHO, oyTeM 3aMeHB U
GYHKUMOHAJIBEHOTO MeTaboJIMUeCKOT'O0 BOCCTAHOBJIEHUS JIMHMM MOHOLMTOB U
cBA3U  QpeHOTMIIOB CALD m AMN ¢ of6mMM »ODaToTeHHBIM InoyTeM (Human
Molecular Genetics, 2012, Vol. 21, No. 5 1062-1077). Takxum
o6pasoM, STV MOIEeJIM MOTYT MMeTh OOJIbIIOM IIOTeHLMaJl M aKTyaJIbHOCTL
OJId M3YyUeHMA poJiM aroHucTorR PPAR-ramma B ALD.

[IpmMep 14: XapakTepucTuka (ubpobilacTOBR OT HalumMeHTOB X-ALD B
KauecTBe MoIeJiM X-CBSA3aHHOM alpeHOJIeMKOOUCTPOOUM.

KOHTPOJEHEE dmnbpobiacTH " dmBpobiiacTH c X—XpoMOCOMOM
aIpeHoJIeMKoOOUCTpodMel uYejloBeka OBUIM MoJyueHH oOT Coriell (Candem,
Cla) . KiieTku BHIp Al BaJIA B Iyiabp0ekKo-MOOUIUIIMPOBAHHOM cperne
Eagle, comepxamer 10% sMOpMOHAJBHOM OHULEM CHBOPOTKM, 100 enm/mi
neayiyuMHa u 100 M cTpenToMmMuMHa, npu 37°C B aTMochepe 95%
YBJIQAXHEHHOTO BO3Oyxa/b5% COz mo 80-90% ciamaumsa. JJIS  BHIIOJIHEHUSI
HallMX 5SKCIEPUMEeHTOR OBJI MCHOJB30BaHa HyJlIb0eKKO-—MOOUIUIIMPOBaAHHAA

cpema HWrja ©6e3 D-TJIIOKOS3H, nmpyeraTa win L-muayTammvHa. KieTku
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KYJIbTUBUPOBAJIM B BTOM Ccpele, OONOJHEeHHOW 1 T'/J TJIoKO3H Miv 1 T/J

TajakTo3el M 10% deTanpHOM OBUBEM CHBOPOTKM, B TedeHue 24 d

MHKYOMPOBaJIM C BO3pacTanmuMy nosamu MIV (3, 10 m 30 mxM).
Onpenejsiedne MTT IpoOoBOOMIIV, Kak  OIIMCaHO B Mosmann J.
Immunol. Methods 1983, 65, 55-63 u Hansen J. Immunol. Methods
1989; 119,203-210. 3TOT crioco® OCHOBAaH Ha criocobHoCTHU
XM3BHECIIOCOOHEX, HO He MepTBHEX KJETOK IMIpeBpalaTh CoOJib TeTpa30Jius

(MTT) B OKpalleHHHM dopmMaszaH.

IJg omnpemeisleHud ypoBHell ATD, 2x10% kjeTok/JYyHKY 3aceBajli B
96-JIYHOUHHI IIJIaHmeT OJS KyJbTHMBUPOBAHMA B IIOJIHOM cCpele. Uepes
16-18 u kJeTKkM Ju3aupoBaiu B 20 MxJI Oydepa IJg Jmsuca, M 10 MKJI
JV3aTa  MUCHOOJL3YIT IJS WU3MepeHMs YpoBHeW ATO ¢ MCIOOJIb30BaHUEM
Habopa @mnug omnpenejeHmsa AT® (Molecular Probes, Invitrogen). 1 MKJ
Kaxgoro M3 OCTaBIMUXCHA JIM3AaTOB MCIOJB30BaAJIM IJIS OIpelellIeHUd
DeJika.

PesyJIbTaTH I[IOKAa3HBAT, UYTO 3BaMUTHHY 5bodbexkT MIV (CcoeIMHeHMe

(1)) Ha ALD-QubpobiiacTeH OBJI OCHOBaH Ha YBEJMUYEHVM BEXVBAEMOCTMU

KJIeToK (20% mpu 3 MxkM, vs HeoBpaB®OTaHHHX) .

IpummMep 15: XapaKTepUCTMKa OBUTATEJILHEX HEVWPOHOB CIMHHOTO
MO3Ta Kak Momesi 3abojieBaHMM OBUITATEJILHHEX HeVMpoHOB (ALS)

IBUTaTeJIbHEE HeMPOHH CIIMHHOTO Mo3Ta, [IOBPEXIeHHEE
TJIy TaMaToM, npelcTaBJIART cobomn in vitro BKCIIEPUMEHTAJILHYIO
MOIeJlb, MNOOXOOAIYH  OJIS wulydeHmsa  ALS n  Opyrmx 3a00JIeBaHUM
OBUT'aTeJIbHBIX HEeMPOHOB (MND) , TaKMX Kak IpOTpPeCCUpPYImMi
ByabLOapHHM IIapalvd, IICeBIOOYIbLOApPHHM I[Iapaluuy, IIePBUUHEM OOKOBOM
CKJIepo3 (PLS), nporpeccupyrmas MeIeuyHas aTpodusd, CIMHaJIbHAasA
MBIIEUHAaSa aTpodmsa (SMA) , [IOCTIIOJIMOMUEJNIMTHEM CHUHIOIpOM  (PPS) "
OIpyTrMe penkue 3abojieBaHMd, Takue HaM OoJiezHb lapxo-Mapu-TyTa,
cuHnpoMm I'miieHa-Bappe mamu AMN (Neuron. 1992 Apr;8(4):737-44).

IIpoTokoJI: [IBUTATeJILHEIE HEeMPOHE CIOMHHOTO MO3Ta (SC) KPHCH
KyJILTUBUMPOBAJIM, KakK oImcaHo Martinou (Neuron. 1992 Apr;8(4):737-
44) n Wang (PLoS Genet. 2013;9(9)) . B KpaTKOM WU3JIOXEeHUN,
OepeMeHHHX CaMOK KpeC 1ocjge 14 ngHerr ©OepeMeHHOCTHM 3abuBaln
llepBMKAaJbLHOM  IMCJIOoKallMel, a BaponemyM cobupasau U @ Ccpas3y  Xe

IOMemaJy B OXJIAXIEeHHYID B JeOdHOW BoIe cpeny L15 JlenboBula.



45

CniHHOM MO3T ofOpabaTeBaiv B Teuenue 20 MyH npu 37°C TPUICHMHOM-—
SITA. Irccoumalmo OCTaHaBJIMBaJIA oobaBJIEHUEM OyJIEOEKKO
MOOMOMUMPOBAHHOM cCcpens Wrjga (DMEM) ¢ 1iaokoszom (Pan Biotech),
comepxamu ITHKazy I m 10% deTallbHOM TeJjgubel CHBOPOTKM (FCS).
KileTkr MexXaHMUeCKM pa3beOMHANM, a 3aTeM LeHTpudoyrmporasin. Ocamok
PEeCYCIeHOVPOBaJN B onpenejyleHHOM KYJIbTYpaJbHOM cpene npu
KOHIeHTpaluuu 10 HIT/MI T[DOJYUYEHHOTO M3 MO3Ta HelpoTpoduuecKoTo

bakTOpa (BDNEF) . Kiterku 3aceBaliu B 96-JIYHOUHHE IIJIaHIIE THI,

IpelBapuTesIbHO NOKPHTHE IOJU-L-JIM3MHOM, M KyJbTHUBUPOBaJM IIpu 37°
C. Cpelly MeHAJM KaXiOele 2 IOHA.

Ecim KOPOTKO, Ha 13-11 @meHb KYJIETUBUPOBaHMA BDNFE  wijum
VCIEITEHBaEMOE COEeOMHEHMEe MNpelBapUTeJIbHO MHKYOUPOBAM C [IePBUUHBIMU
IBUTATEJILHEMY HeWpoHaMM CIOMHHOTO Mo3Ta (SC) B TeueHme 1 U 1o

BOBIeCcTBUS JlyTaMaTa. T'mmyTamatT OoB0aBJISaIn PazsBelcHHEM B

KOHTPOJILHOM Cpele OO KOHeUHOM KoHUeHTpauuu 10 MKM B OpUCYyTCTBUU
BDNF miIM TecTHMPYeMOT'O COeIMHeHUdA B TeueHue 20 MmmH. UYepes 20 muH,
TJIyTaMaT BHMHEBAJM, M OOOABRJAIM CBEXy KYJbTypallbHyK cpeny ¢ BDNF
WM TEeCTUPYEMEIM COeIVMHEHMEM B TEUeHMe NOIOJIHMTEJIbHEIX 48 YacosB.

OLleHKY BHXMBAEMOCTM IIPOBOOWUJIM MMMYHHEM OKpallMBaHMeM.Uepes
484y rocJie MHTOKCHMKALMM CyINepHaTaHT KJIEeTOUHOM KYJIETYPH OTOUpalin U
MOTOPHEIE HeMpOoHH SC (QUKCHUPOBAJIM XOJIOOHHM PacCTBOPOM 5TaHojia (95%)
M YKCYCHOM KUCJOTH (5%) B TeueHMe 5 MMH U I[IepMeaJIM3UPOBAJIN.
KileTkn wMHKYyOMpPOBaJIM B TeueHMe 2-X YacCOB C  MOHOKJIOHAJIbHEM
AHTUTEJIOM IIPOTMB aCCOLUMMPOBAHHOTO C MUKpoTpybOoukKaMu Oejka 2
(MAP-2), KOTOpOe CHelUudUUIecKM OKpallMBaJIO KJIETOUHHE TeJjla HeVWPOHOB
(MAP-2), UTO IIO3BOJIAJIO IIPOBOOUTL OLIEHKY BLIXMBAEMOCTM HEWPOHOB B
KyJbType. O9TO aHTUTeJIO »OeTekTupoBaln Alexa Fluor 488 ko3bUM
aHTY-MBEIIVHEM 1gG) .

niis KaXmoro YCJIOBUA OlLleHMBaJIA © JIYHOK, roJiyyaJjin 30
boTorpadumt Ha JIYHKY C MCIOOJb30BaHMeM ImageXpress (Molecular
Device) ¢ 20-xkpaTHBEM YyBeJMUeHMEeM. Bce CHUMKM OBJIM CIOeJIlaHE B
OOHMX M Tex Xe  YyCJIOBUAX. Axanms obmero  uUmMcJa HeWpOHOB
OCYIIECTRBJIAJIM aBTOMaTUUECKM C IIOMOIBK MOIOYJIEHOTO pelakTopa Custom
(Molecular Device).

TeCTMpyeMHe COeIIMHEeEHNMA npenpapmMTeJIbHO MHKV@MPOBaHM B
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TedeHMe 1 U Iepen IIPMMEHeHMeM IUlyTaMaTa.

PezsysnbTaTer (Qur 10) mnokazajm, uyuTo MIV (coemmHenme (1), 1
MxM) oka3BHBaeT 3alMTHOE OeMCTBUEe IBUTATEJbLHHX HelMpoHOB (MN) SC
OT IOBpeXIeHMd IJIyTaMaToM, O uUeM CBUIETEJIbECTBYeT CTaTUCTUUECKU

paziauuHemMoe (p <0,05 t CrTbiomeHTa) YyBeJIMUEHMEe BHXMBAEMOCTM KJIETOK

VS KOHTPOJIA C TulyTamMaToM (Glut).
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$OPMYJIA MBOEPETEHNA
1. [lpuMeHeHUe COeIVHEeHU A GOPMY JIEL (1) I ero
bapMalleBTUUECKM I[IPMEeMIeMOV COJIM IJIA JIeUeHUS WMIM OPpOOdMIIaKTUKU
PacCTPOMCTE LIEHTPAaJIbHOM HEPBHOW CHCTEMH Y IallMeHTa

OH O

NH
s\<
o
o
4}

TIe PacCTPOMCTBO [eHTPpallbHOM HEePBHOWM CHCTEeMB IpelcTaBJigeT

AN
7
N

cobomn MHOXECTBEHHYIO CUCTEMHYI arTpodun, HeVMpOBOCHIaAJIMTEJIELHOEe
3aboJleBaHMe, CyOOpOI'M, DSIWJIENICHUID, BUPYCHOe 3abojieBaHMe, OIIyXOJib
TOJIOBHOTO MO3Ta, MeTacTa3UMpoBaHMe TIEPBUUHOM ONYyXOJM TOJIOBHOTO
MO3T'a, UYepellHO-MO3TOBYK TpaBMy, OO0MyHw WM JOKaJIBHYKD MIIeMUo,
BHYTPMMO3TOBOE  KPOBOMBJIMIHUE, MHCYJIBT, COCYIMCTYK  OeMeHIND,
OPTaHMUeCKYyKR aluIeMuio, HapylleHMe XUPHBEX KUCJIOT WM TIeHeTHUdeCKOoe
MUTOXOHIOPOUOAJILHOE HapylleHNE .

2. llpyMeHeHMe COeIVMHeHMd o II.1, I'Ie coenmMHeHMe QOpMYyJIEL (1)
BHIOPAHO M3 CJIeOyKMIUX COeOVHEHUN:

(2) (R)=5-(4- (2= (5= ((R) -1-TUOPOKCUBTUJI) IUPUONH—2~WJI) DTOKCHA)
OeH3UJI) TMa30JIMONH-2, 4—OMOH;

(3) (R)=5-(4-(2=(5-((S) -1-TUOPOKCUBTUJI) IUPUONUH—2~WJI) DTOKCH)
OeH3WUII) TMa30JIMINH-2, 4—O1OH;

(4) (S)=5-(4-(2-(5-((R) -1-TMIOIPOKCUDTUJI) IUPUOAUH—2-WJI) 3TOKCHU)
OeH3WJI) TMa30JIMIVNH-2, 4—OMOoH; WJIU

(5) (S)=5-(4-(2-(5-((S)-1-TMOPOKCUDTUJI) IUPUOAUH—2-WJI) 3TOKCHU)
OeH3WJI) TMa30JIMIVNH-2, 4—-O1noH

MmJim mMX (l)apMaLI,eBTI/IT{eCKM IIprMeMIJIEMEIX coJien.

3. [TpMeHeHME cMecu, cocrodmen nus3 IOIBYX WJIN BoJiee
CoeIMHEeHUN, BEIOpPaHHEIX n3 TPYIIIIH, cocTodmen n3 CJIe OYIMMX
COenVHEHUN ;

coenuHeHre (2): (R)-5-(4-(2-(5-((R)-1-TMOPOKCUDTUJI) IUPUAUH—

2-WJI) PTOKCHK) OeH3MJI) TMa30JIMINH-2, 4—O01MOoH
coenuHeHre (3): (R)-5-(4-(2-(5-((S)-1-IMOPOKCUDTUJI) IUPUOUH—

2-WJI) TOKCHK) OeH3UJI) TMal30JIMINH-2, 4—01MOoH



48

coenuHeHre (4): (S)-5-(4-(2-(5-((R)-1-TMOPOKCUDTUJI) IUPUOUH—
2-WJI) PTOKCHK) OeH3MJI) TMal30JIMOINH-2, 4-01MoH, U

coenuHeHre (5): (S)-5-(4-(2-(5-((S)-1-TMOPOKCUDTUJI) IUPUOUH—
2-WJI) ®TOokKCHK) OeH3UJI) TMas30oJIMInH-2, 4-101oH,

WM UX QapMalleBTUUYECKM IIpUeMJIEMEIX COJIel,

0Jig JledeHMs WM OpOodUIIaKTUKM  pPacCTpOMCTBa  LeHTpaJIbHOU
HEepPBHOM CUCTEMEH,

TIle pPacCTPOMCTBO ILIeHTPpaJIbHOV HEePBHOM CUCTEeMH I[IpeIcTaBJIsgeT
cobom MHOXECTBEHHYIO CUCTEMHYI aTpodun, HeVpOoOBOCIIAJIUTEJILHOEe
3aboJleRaHMe, CYyIOOpOI'M, DSBIWUJIENICHUID, BUPYCHOe 3abojieBaHUe, OIIyXOJIb
TOJIOBHOTO MO3Ta, MeTacTa3UMpoBaHMe TIE€PBUUHOM ONYyXOJM TOJIOBHOTO
MO3T'a, UYepellHO-MO3TOBYK TpaBMy, OOMyKw WM JOKaJBHYKR MIIeMUo,
BHYTPMMO3TOBOE  KPOBOUIJIMUAHUE, MHCYJIBT, COCYIMCTYK  OeMeHIND,
OPTaHMUeCKyKR aluIeMuio, HapylleHMe XUPHBEX KUCJOT WM IeHeTHUdeCKoe
MUTOXOHIOPOUOAJIEHOE HapylleHUE .

4, IlpuMeHeHMe CMeCM IO II.3, I'Ie CMeChb COLEepPXUT

(a) coemnmHeHMda (2) m (3) W uUX OGapMaleBTHUUECKM IIpMeMJIeMBe
COJIN ;

(b) coenmmuenma (4) m (5) wm uxX OdapMaleBTHUUYECKN IIpMeMJIeMBe
COJIN ;

(c) coenmuHeHuda (2) m (4); win UX dapMalleBTUUECKU IIpMeMJIeMbe
COJIN; WJIIN

(d) coemmHeHmsa (3) mu (5) miam ux dapMaleBTHUUYECKU IIpUeMIIEMEBE
COJu .

5. IlpuMeHeHMe COeOMHEHUS WMJIM CMeCUu COeIMHeHUM 10 JiodoMy U3
no. 1-4, T'Ie pacCTPOMCTBO 1LeHTPpaJIbHOM HEepPBHOM CHUCTEMH BHOpPaHO U3
obme¥t MM  JIOKAJBLHOW  MIIEeMUH, BHYTPUMO3TORBOE KPOBOM3IUAHUSA,
MHCYJIbTa, COCYIOMCTOM IeMeHLUM, CYyOOopOoT, BSOWJIEeNCUM, BUPYCHOTO
3aboJIeRaHNMs, HeVpPOBOCHANMTEJLHOTO 3abojiIeBaHMsA, ONyXOJM MOo3Ta,
OpPTaHUUYECKOW allMOIeMUM, HapylleHMS XKUPHEIX KUCJIOT U TeHeTUUeCKOTO
MUTOXOHIOPUAJIEHOTO pPacCTPOMCTRaA.

6. IpMMeHeHMNEe COeIMHEeHMS WIM CMeCHM COelIMHEeHUM II0 JIoOoMy U3
I, 1-4, roe PacCcTpOoOMCTBO LLeHTpalbHO’ HepBHOU CUCTEMEL
IpeIcCTaBJIgeT COOOM MHOXECTBEHHYK CHUCTEeMHYK aTpoduo.

7. IlpMMeHeHMe COeIOMHEHMS WMJIM CMeCU COeIMHEeHMM II0 JIoOoMy U3

. 1-5, TIe PaccTpPOMCTRO LIeHTpaJIbHOM HepBHOM CUCTEMH
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IpencTaBJgeT cobomn BUPYCHOEe 3aboyieBaHue, Toe BUPYCHO®e
3aboJyieBaHMe TIIpencTaBjsgeT CcoboM MEeHMHIUT, BHI3BAHHHM BUPYCHOM
VMHOeKIMe HEepBHOM CUCTEME, WM 5SHIedaJMT, BHEH3BAHHEM BUPYCHOMU
MHOEeKUMEN HEPBHOWM CUCTEMEH.

8. IlpuMeHeHMEe COeIMHEeHUS WM CMeCH COeOMHEeHUNV [0 JIboMy U3
no. 1-7, Tone coenouHeHMe WJIM CMeChb COeIMHEeHMM IIpelCcTaBJIEHH B
IOO3UPOBAHHOM JIeKapCTBeHHOM dopMe.

9. IlpuMeHeHMe COeIMHeHUS WJIM CMecCu CcoeIMHeHMM II0 II.8, 1Ime
OO3UPOBAaHHASA OGopMa IIPeOCcTaBJIgeT codo¥M NepopalibHY TO3UMPOBAHHYIO
JIeKapCTBEeHHYID QopMy .

10. IIpuMeHeHMe CcoOeIVMHEeHMA WMJIM CMecCUu COoeIMHeHMM o m.9, rIoe
IepopajibHas »OO3UMPOBAaHHAA JeKapCcTBeHHas ¢opMa IOpencTaBJgeT cobom
IepopallbHEM PacTBOPR WM IepopallbHYI CYCIeH3UD.

11. IpuMeHeHMe CcoOeIVMHEeHMA MM CMecUM COoeIMHeHMM 1[I0 oI.9, rTIe
IepopallbHasa OO3MpPOBaHHAasd JeKapcTBeHHas GopMa BuOpaHa U3 TPYIIIH,
cocTodAmey m3 TabjleTok, KalcyJl, OWUINJIbL M I'pPaHyJ.

12. IlpuMeHeHMe COeIMHEeHMSA WJIM CMeCHr COoeIMHEeHMM I10 JiboMy M3
nn. 1-11, rme He ©Gojee 1% oT of0mero 4ucja aToOMOB BOOOpOIa Ha
MOJIE COeIMHEeHUS HaxXOOMTCS B dopMe mMs30oTOoma <H.

13. [IprMeHeHME coeIMHeHMU S c bopmysion (1) MJIIN ero
bapMalleBTHMUECKM MIPUEeMJIeMOV COJIM OJIS M3TOTOBJIEHUS JIeKAapPCTBEHHOTO
cpencTBa IJA JeUeHMS WIM OpodUJIaKTUKM PacCTPOMCTE LeHTpallbHOM
HEPBHOM CUCTEMEL

OH o)

S
F
N

(1)

TIe PpPacCTPOMCTBO LEHTPAJIbLHOM HEePBHOM CUCTEeMH I[IpeICTaBJIsSeT
coBom MHOXECTBEHHYIO CHUCTEeMHYIO aTpobduo, HelMpoBOCIaJMTEJILHOE
3aBojieBaHMe, CyYIOpPOTM, SIOWJIENCHUD, BUPYCHoe 3abojieBaHMe, OIIYXOJb
TOJIOBHOT'O MO3Ta, MeTacTa3upoBaHMe IIePBUUHOM OIIYXOJM IT'OJIOBHOTO
MO3Ta, UYepelHO-MO3TOBYK TpabkMy, OOmyl WIM JIOKaJbHYKD MIeMHuo,
BHYTPMMO3TOBOE  KPOBOMUBJIUIHME, MHCYJIBT, COCYIMCTY  IeMeHIU,

OpTraHMUYEeCKYyKn alrIeMNron, HapyleHlMe XMPHEX KUMCIIOT WJIM TI'eHeTHndeCKoe
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MUTOXOHIOPOUOAJIEHOE HapylleHNE .

14. TIIpuMeHeHMe coeIMHeHMa C oOQopmyJsiowm (1) 1no m.13, 7rTOe
coemmHeHVe QOpMyJIH (I) BHOpPaHO M3 CJeOyllMX COeIVMHEHUN:

(2) (R)=5-(4-(2-(5-((R) ~1-TMIOPOKCUDTUJI) IUPUOAUH—2~WJI) 3TOKCHU)
OeH3WII) TMa30JIUINH-2, 4—OMOoH,; WJIU

(3) (R)=5-(4-(2-(5-((S) - 1-TUOPOKCUDTUJI) IUPUONUH—2~WJI) DTOKCH)
BeH3UII) TMa30JIUOINH-2, 4—IMOH,; WJIU

(4) (S)=-5-(4-(2-(5-((R) " 1-TMIOIPOKCUDTUJI) IUPUOAUH—2-WJI) TOKCHU)
OeH3WUJI) TMa30JIMOVNH-2, 4—OMOoH; WJIU

(5) (S)=5-(4-(2-(5-((S)-1-TMIOPOKCUDTUJI) IUPUOAUH—2-WJI) 3TOKCHU)
OeH3WII) TMa30JIMOIVNH-2, 4—-O1oH;

mJim mMX (l)apMaLI,eBTI/IT{eCKM IIpreMIJIEMEIX coJien.

15. [puMeHeHVe cMecu, cocrodmen nus3 IOIBYX WJIN BoJee
cCoeIMHEeHUN, BEIOpPaHHBIX ns3 T'PYIIIIH, cocTodmen n3 CJIe OYIMMX
COenVHEHUN ;

coenuHeHre (2): (R)-5-(4-(2-(5-((R)-1-TMOPOKCUDTWUJI) IUPUOUH—

2-WJI) PTOKCHK) OeH3MJI) TMal30JIMINH-2, 4-1010oH;

coenuHeHre (3): (R)-5-(4-(2-(5-((S)-1-TMOPOKCUDTUJI) IUPUOUH—
2-WJI) ®TOKCHK) OeH3MJI) TMal30JIMOInH-2, 4-01oH;

coenuHeHre (4): (S)-5-(4-(2-(5-((R)-1-TMOPOKCUDTUJI) IUPUOUH—
2-1JI) 3TOKCK) OeH3WJI) TMa30JIMOMH-2, 4—-OU0OH,; U

coemmHeHre (5): (S)-5-(4-(2-(5-((S)-1-TUOPOKCUBTIUII) INPUIUH—
2-WUJI) TOokKCHK) OeH3UJI) TMas’oJMInH—-2, 4-101oH,

niIM ux dpapMaleBTHUUYECKM IpMeMIIEMBIX CoJiel,

IOJII M3TOTOBJIEHMSA JeKapCTBEHHOTO CpelcTBa OJg JeUueHMS WK
OpOodUIaKTUKM  PAaCCTPOMCTBAa LeHTPaJIbHOM  HEePBHOM  CUCTEMEH, roe
PacCTPOMCTBO LeHTPpaJIbHOM HEepBHOM CHUCTeMH [IpeIcTaBjigseT cobon
MHOXeCTBEeHHYIO CUCTEMHYIO aTpoduo, HelpoBoCHalIUTeJIbHOe
3aboJjieBaHMe, CYIOpPOTM, SOMJIEICHI, BUPYCHOoe 3abojieBaHMe, OIIyXOJib
TOJIOBHOTO MO3Ta, MeTacTasupoBaHMe IIepBUUHOM OINYXOJM TOJIOBHOTO
MO3Ta, UYepelHO-MO3TOBYID TpaBMy, OO0yl WIM JOKAaJbHYID MIIeMHUo,
BHYTPMMOS3TOBOE  KPOBOMIJIMAHUE, MHCYJIBT, COCYIMCTYI  OeMeHIINO,
OpTaHMUeCKyln alluIeMuio, HapyleHMe XUPHBEX KUCJIOT WM TIeHeTHudecKoe
MUTOXOHIOIPOMUOAJIbHOE HapylleHUE.

16. IlpMMeHeHMe CMeCM II0 II.15, I'le CMeCb COLEPXUT

(a) coemmHeHMA (2) m (3) W uUX OQapMaleBTHUUYECKM IIpMeMJIeMEBe
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COJIN ;

(b) coenmmueHma (4) m (5) wn uxX OdapMalLeBTUUECKM IIpUeMJIeMBe
COJIN ;

(c) coemmHeHuMda (2) m (4); min X QdapMalleBTHUUECKM IIpMeMJIEMEE
COoJIM; WU

(d) coemmHeHuMda (3) m (5) wim uMx odapMalleBTHUUECKU IIpMeMIIeMbe
CoJu .

17. IlpuMeHeHMe COeIMHEHMS WM CMeCU COeIMHEeHMM I10 JioboMy U3
no. 13-16, T'Oe pacCTPOMCTBO LEeHTPaJIbHOV HEepBHOWM CHUCTEMB BHOPAaHO
13 ofmeV MIM JIOKAJBHOWM MIeMMM, BHYTPMMO3TOBOE KPOBOUBJIMSIHUA,
MHCYJIbTa, COCYIOMCTOM IeMeHLUM, CYyOOopoT, BSOWJIENCUM, BUPYCHOTO
3aboJIeBaHMs, HeVpPOBOCHANMTEJILHOTO 3abojieBaHMsA, ONyXOJM MOo3Ta,
OpPTaHUUYECKOW allMOeMUM, HapylleHMS XKUPHEIX KUCJIOT U TeHeTUUeCKOTO
MUTOXOHIOPUAJIEHOTO pPacCTPOMCTRaA.

18. IlpuMeHeHMe COeIVMHEeHMSA WM CMeCcUu CoeIVMHeHMM 110 JioboMy U3
Il 13-1¢, roe PaccTpOoMCTBO LeHTpallbHOU HepBHOM CHUCTEMEL
IpeIcCTaBJIgeT COOOM MHOXECTBEHHYK CHUCTEMHYK aTpoduo.

19. TIlpuMeHeHMe COelIMHeHMA 1o JwdboMy u3 nmo. 13-16, 1nxe
PacCTPOMCTBO LEHTpaJIbHOM HEPBHOM CUCTeMEl [IpPpeICTaBJIgeT CcoboM
BUPYCHOe 3abojieBaHMe, TIIOe BUPYCHOe 3aboJjieBaHMe IIpelcTaBlideT
coBo¥ MEeHMHITUT, BHEH3BAHHHN BUPYCHOM MHbOeklUVel HEepBHOM CUCTEMH,
WM sHUedaJIMT, BHBBAHHHN BUPYCHOM MHOeKlMel HEepPBHOM CUCTEMH.

20. IlpuMeHeHMVEe COeOMHEeHUS WJIM CMEeCH COeIMHeHUM [0 JiodoMy U3
nn. 13-19, rme He ©OoJjee 1% oT of6mero umMcja aTOMOB BoIOopoIa Ha
MOJIb COeIVHEeHMS HaxOoIMTCAa B dopMe mzoTomna <H.

21. Crioco® JeueHms VI IPOOUIaKTUKN paccTpoicTBa
LIeHTPpaJbHOM  HEPBHOM  CHUCTEMH, BRJOUAKMNWY  BBeIeHMe CYyOBEeKTY,
HyXIaoleMycsd B 5ToM, 200eKTMBHOTO KOJIMUECTBa COeOMHEeHUS GOpMyJIH
(1)

OH O

\
S
N

(1)

WIM ero dapMalleBTHUECKM IIpMeMIJIeMOM COJIH,
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TIe pPacCTPOMCTBO lLeHTpalJlbHOM HEePBHOM CHUCTEMHE IIpelcTaBJigeT
cobon MHOXECTBEHHYIO CUCTEMHYIO aTpodmn, HeVpOBOCHaJIMTEeJILHOe
3aboJileBaHMe, CYyIOOpPOTIM, DSIWJIEICHID, BUPYCHOe 3abojieBaHMe, OIIyXOJib
TOJIOBHOTO MO3Ta, MeTacTasupoBaHMe IIEepBUUHOM OIIYyXOJM T'OJIOBHOTO
MO3T'a, UYepellHO-MO3TOBYK TpaBMy, OO0Myln WIM JOKaJIBHYKD MIIEeMU,
BHYTPMMO3TOBOE  KPOBOM3IJIMAHUE, VMHCYJIBT, COCYIMCTYK  OEMEHIND,
OpraHMUecKyln aluIeMuio, HapylleHMe XUPHBEX KUCJIOT WM I'eHeTHudecKoe
MUTOXOHIOPOUIOAJIBEHOE HapylleHMte.

22. Cnoco® mo m.21, rme coemuvHeHMe QOpMyJIH (1) OpedcTaBJIgeT
cobomn:

(2) (R)=5-(4-(2-(5-((R) -1-TMIOPOKCUDTUJI) IUPUOAUH—2-WJI) 3TOKCHU)
OeH3WJI) TMa30JIMOIVNH-2, 4—-O10oH;

(3) (R)=5-(4-(2-(5-((S)-1-TMIOPOKCUDTWUJI) MUPUOAUH—2~WJI) 3TOKCHU)
OeH3WJI) TMa30JIMOIVNH-2, 4—-OM0oH;

(4) (S)=-5-(4-(2-(5-((R) -1-TMIOPOKCUDTWUJI) MUPUOAUH—2-WJI) 3TOKCHU)
OeH3WJI) TMa30JIMIVNH-2, 4—-OMOoH; WU

(5) (S)=-5-(4-(2-(5-((S)-1-TMOPOKCUDTUJI) IUPUOUH—2-WJI) 3TOKCHU)
OeH3WJI) TMa30JIMIVNH-2, 4—-O1OoH;

WM X QpapMaleBTUUECKU IIPUEeMIIEMYK COJIb.

23. Crioco® JieueHm VI NpodMiIaKTUKNA paccTpoMCcTBRa
LIeHTPaJlbHOM  HEPBHOM  CUCTEMH, BRJIOUAKINWY  BBeIeHMe  CYOBLeKTy,
HyXIaomeMycsa B 2ToM, 500eKTMBHOTO KOJMUECTBa CMEeCH, COCTodmel mu3
IBYX WJIM HECKOJIBKUX COeIOMHeHMUM, BHOPaHHEX M3 TITPYIIIE, COCTOSmeN
13 CIeOynmux COeOVHEeHUN :

coenuHeHre (2): (R)-5-(4-(2-(5-((R)-1-TUOPOKCUDTUJI) IUPUONH—
2-WJI) ®TOKCHK) OeH3UJI) TMa30JIMINH-2, 4-010oH;

coenuHeHre (3): (R)-5-(4-(2-(5-((S)-1-TMOPOKCUDTWUJI) IUPUONH—
2-WJI) TOKCHK) OeH3MJI) TMal30JIMINH-2, 4-010oH;

coenuHeHre (4): (S)-5-(4-(2-(5-((R)-1-TMOPOKCUDTWUJI) IUPUOUH—
2-WJI) PTOKCHK) OeH3MJI) TMal30JIMINH-2, 4-01MoH; U

coenuHeHre (5): (S)-5-(4-(2-(5-((S)-1-TMOPOKCUDTWUJI) IUPUOAUH—
2-WJI) TOKCHK) OeH3MJI) TMaz30oJIMInH-2, 4-101oH,

WIM ux dapMalleBTHUUYeCKM IpMeMIIEMEIX COJIel,

TIe pPacCTPOMCTBO LIeHTpaJlbHOM HEePBHOM CHUCTEeMH IIpelcTaBJigeT
cobon MHOXECTBEHHYIO CUCTEMHYIO arTpodun, HelpOBOCHaIMTEeJILHOe

3aboJieraHMe, CYOOpOTIHM, SIWJIENCHI0, BUPYCHOe 3abojieBaHMe, OIIyXOJib
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TOJIOBHOTO MO3Ta, MeTacTasupoBaHMe IMIepBUUHOM OINYXOJM T'OJIOBHOTO
MO3Ta, UepelHO-MO3TOBYK TpaBMy, OOMyw WM JIOKAaJIbHYK MUIIEMND,
BHYTPMMO3T'OBOE KPOBOMU3JIMAHUE, MHCYJIBT, COCYIMCTYH  IOEMEHLVD,
OpPTaHMUeCKY aluIeMUI0, HapylleHMe XUPHEX KUCJIOT WM TI'eHeTUUYeCKoe
MUTOXOHIOPOUOAJIEHOE HapylleHKe

24 . Cnoco® mo m.23, I'le CMeChb BKJIOUaeT:

(a) coemmHeHMa (2) m (3) MM MxX OdapMalleBTUUECKM IIpMeMIIeMHEe
coJm;

(b) coemmuenma (4) m (5) MM Mx OdapMalleBTUUECKM IIpMEeMIIEMHE
CcoJm;

(c) coemmHeHuMsa (2) m (4); Wi UxX QpapMaleBTHUUYeCKN IIpUeMJIeMEBE
COJIV; WJIN

(d) coemmHeHumsa (3) mu (5) wm ux odapMaleBTHUUYECKN IIpUeMJIeMEe
CcoJm.

25. Cnoco6 mno Jgwbomy w3 nn. 21-24, TIe pPacCcTPOMCTBO
LIeHTpaJlbHOY HEepBHOM CUCTeMB BHOpaHO M3 o0f0mel WIM JIOKaJILHOMU
WIeM1U , BHYTPMMO3TOBOE KPOBOMU3JIMAHUA, VHCYJIbETa, CoOCyIOMCTOMN
OeMEeHLIMN, cymopor, DINJIETICUN, BUPYCHOTO 3aboJieBaHUA,
HeMpOBOCHAJUTEJILHOTO 3abojJieBaHMA, ONYyXOJM MO3Ta, OpTraHuUYecKOM’
auuneMmun, HapylleHus KUPHEIX KMCJIOT 7 TeHeTUUeCKOTO
MUTOXOHIPMAJILHOTO PacCTPOVCTRA.

26. Crnoco® no JmodoMy M3 . 21-24, TIe pPacCTpPOMCTBO
LIeHTPpaJIbHOY HEePBHOM CUCTEeMbl IOpelncTaBJigeT coboM MHOXECTBEHHYIO

CUCTEMHYK aTpoduo.

27. Crmoco® 1o JwobomMy M3 IIII. 21-25, TIe pPacCcTPpOMCTBO
LHeHTpaJIbHOM HepBHOM CHCTeME IpencTaBJIgeT cobom BUPYCHOE
zabojieBaHUe, roe BUPYCHOE zabojieBaHMue npencrTaBJgeT cobon

MEHUHTHUT, BH3BAHHHN BUPYCHOW MHOeKIMel HepBHOWM CUCTEMH, WU
SHIedaIMT, BHIBBAHHHY BUPYCHOW MHbeKUMel HepBHOW CHUCTEMH.

28. Crnocod mno JjgoboMy M3 HOrn. 21-27, 1IOe coeIMHeHMe WMIM CMeChb
COeIVMHEHUN MNpPenCTaBJIeHH B IOO3MPOBAHHOM JIeKapCTBEHHOM dopMme.

29. Cnocob 1o .28, TIHe »DO3MPOBaHHas JieKapCTBeHHasa o¢opMa
IpeIcCTaBJIgeT COOOM MepopalJibHYyK OO3MPOBAaHHYI JIEKAapPCTBEeHHYK GopMy.

30. Crioco® 1o n.29, roe lepopalibHasd 0O3MPOBaHHAHA
JleKkapCTBeHHas ©QopMa I[IpelcTaRJgeT CcoOOM [epopalJlbHEM pacTBOp WK

IIepopallbHYK CYCIIEH3MIO.
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31. Crioco® 1o n.29, roe lepopalibHasd 0O3MPOBaHHAA
JlekapcTBeHHasa ¢opmMa BeOpaHa M3 TPYINH, CcocTodmer u3 TabjleTok,
KaricyJi, NOWJJIb M TpaHyJl.

32. Conoco® mo 1m.28, TI'Ie OO3MPOBaHHAadA JeKapCTBeHHad GopMa
npencraBJieHa B bopme, IOIOXOIAamernt oJis MECTHOM, HaKOXHOM,
IIOOKOXHOMY, UPEeCKOXHOMV, BHYTPHUMHBIIEUHOM, IapeHTepallbHOM, IJIa3HOM,
pPeKTaJIbHOM, BaIrMHaJILHONM, MHT aJISLUMOHHOM, TpaHCcOyKKaJILHOM,
CYOJIMHTBAJILHOM MM MHTPpaHasaJIbHOM HOOCTAaBKM.

33. Cnoco6 mno .32, I'Ie »OO3MPOBaHHasA JeKapCTBeHHad GopMa
ABRJISeTCa CYOJMHTBAJILHOM JIeKapCTBEHHOM (GOpMOM.

34, Cnoco® 1o 1m.28, Toe coeIMHEHMEe WM CMeChb COeIMHEHUM B
IOO3MPOBAHHOM JIeKapCTBeHHOM ¢opMe IMOpelcTaBJieHa B po3e oT 0,1 mo
200 mr.

35. Cnoco® no n.34, rme moz3a cocTaBjgdgeT oT 10 Mr mo 100 mMr.

36. Cnoco® mo Jmbdomy M3 mnmn. 21-35, I'oe coelMHeHMe MJIM CMechb
COeIMHEeHMM BBOIOAT B CYTOUHOM moz3e oT 80 mMr mo 600 wmr.

37. Crnoco® mno JgobomMy M3 nm. 21-36, 1TOe He ©0Oojilee 1% oOT
obmero umMcJa aTOMOB BOIOpoOIa Ha MOJb COeIMHEeHMS HaxXOOUTCS B
bopme mszoTomna 2H.

[Io mDOBepeHHOCTH
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