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PoncrBenHbIe 3asiBKH

3asBKa Ha [JaHHBIM NAaTEHT WCIpAIIMBAaeT HPUOPUTET NpeABApUTENbHOM 3asBkM Ha mnareHT CIIHA
62/182336, 3apeructpupoBanHoii 19 mrons 2015 r. Coxepkanue NpeaIecTBYIONMEH 3asBKH BKJIIOYEHO B Ha-
cTosIIee M300pEeTeHNE IMyTeM CCBIIKH Ha Hee.

3asiBjieHHe 0 TOCylapCTBEHHOIl moaIepKKe

D10 n300peTeHue OBUTIO CO3]aHO MPHU TOCYAAPCTBEHHOM MojIepkke B pamkax ['panta Ne UO1 AG041140,
npucyxaeHHoro HarmonansHeIM HHCTUTYTOM 311paBooxpanenust CIIIA (NIH) u, B 9acTHOCTH, €ro mojapasere-
HUeM, HannoHaIsHBIM HHCTHTYTOM TI0 MCCIIEIOBAHUIO MIPOIIECCOB CTapEHUs, areHTCTBOM npaBuTenscTBa CIIIA.
[IpaButensctBo CIIIA obnamaer onpeaeneHHBIMU IPaBaMy Ha 3TO H300peTEeHNE.

O0J1acTh TEXHUKH, K KOTOPOi OTHOCHTCS M300peTeHHe

N3o0peTenre OTHOCUTCSI K COSIMHEHHSIM, KOMIO3UIMAM M CHOCO0aM JJIst JICYSHUS] KOTHUTHBHOTO Hapy-
IICHHS, CBSI3aHHOTO C pacCcTpoicTBaMM IieHTpanbHoi HepBHOW cucteMmbl (LIHC), y cyObekTa, HyKAaIomerocs B
JICYCHUH YKa3aHHOTO KOTHUTHUBHOTO HAPYIICHWS MM NOABEP)KCHHOI'O PUCKY BO3HMKHOBEHHS YKa3aHHOT'O KOT-
HUTHUBHOTO HapyIICHUS.

YpoBeHb TeXHUKH

KorauTtuBHas crocoOHOCT MOXKET MOHMKATHCSA BCJIEACTBHE €CTECTBEHHOT'O CTAPEHHS WJIHM BCIEICTBHUEC
paccTpoicTBa HEHTPAILHOW HEPBHOW CHCTEMBI.

Hanpumep, 3HaYNTEIHHOE KOIWYECTBO JIIOICH MPEKIOHHOTO BO3pACTa MCIBITHIBACT CHUKEHHNE KOTHUTHUB-
HOW CITOCOOHOCTH, KOTOPOE MPEBBIIACT CHIKCHNE KOTHUTUBHON CIIOCOOHOCTH, O0YCIIOBIEHHOE €CTECTBEHHBIM
ctaperneM. Takas Bo3pacTHas MMOTepsi KOTHUTHBHOW (PYHKIMHU XapaKTEPH3yeTCs KIMHUYIECKH TPOTPECCHPYIO-
el morepel maMsTH, CIIOCOOHOCTH K ITO3HAHMIO, PACCY)KACHUIO M CYXJICHHIO. YMEPEHHOE KOTHUTUBHOE Ha-
pymenue (MCI), Bo3pactHoe Hapymenne namsatu (AAMI), Bo3pacTHOe CHHKEHNE KOTHUTUBHBIX CIIOCOOHOCTEN
(ARCD) unu aHanoru4ssle rpyninsl KIMHUYECKUX MPOSBICHUN SBISIIOTCA OJAHUMHU U3 T€X HapyIIEHU, KOTOpbIe
CBSI3aHBI C BO3PACTHOM MoTepei KOTHUTUBHOM (yHKIMH. [To HEKOTOPBIM OIleHKaM, OoJiee 16 MITH YEeJIOBEK TOJIb-
ko B CLIIA ctpanaror Bo3pacTHbIM HapymienueM namsita (AAMI) (Barker et al., 1995), a komryecTBO GOJIBHBIX C
YMEpPEeHHBIM KOTHUTUBHBIM HapymeHueM (MCI) B Bo3pacte crapire 65 net B CIIIA onenuBaetcs B 5,5-7 MuH
genoBek (Plassman et al., 2008).

KoruutupHOE HapylleHHE TaKXe CBS3aHO C JAPYTMMH PacCTPOICTBAMU LEHTPaIbHOW HEPBHOW CHUCTEMBI
(ITHC), TakuMmu Kak aeMeHIus1, 6one3nb Anbnreiimepa (AD), mpoapoManbHbBIi epuos 6osie3Hn AJbnreiimMepa,
MOCTTpaBMaTHIeCKoe cTpeccoBoe paccTpoiictBo (PTSD), mu3odpenus, OUNOISIpHOE pacCTPOUCTBO (B YaCTHO-
CTH, MaHHA), aMHOTpoduuecknit 60koBO# ckiepo3 (ALS), KOTHUTHBHOE HApYIIEHUE, CBA3aHHOE C MPOTHUBOpA-
KOBOI1 Tepamuei, yMCTBEeHHas! OTCTaJIOCTh, Oone3Hs [lapkuncona (PD), paccTpoiicTBa ayTHCTHYECKOTO CIIEKTPA,
CHHJIPOM JIOMKOH X-XpOMOCOMBI, CHHAPOM PeTTa, KOMIy/IbCUBHOE OBEICHUE I HAPKOMaHHSI.

CrenoBaTesbHO, CyIIECTBYET HOTPEOHOCTh B 3()()EKTUBHOM JICYEHNH KOTHUTHBHOTO HapyLIEHUs, CBS3aH-
HOTO C paccTpoiicTBaMH IIEHTpaJIbHOM HepBHOH cucteMbl (CNS), 1 B 3QEKTUBHOM JICUCHUH [UIS YITydIICHHS
KOTHUTHUBHOM (DYHKLMH Y TAallIEHTOB C JWAarHO30M, HAIlpUMep, BO3PACTHOI'O KOTHHTHBHOTO HapyIICHUs, yMe-
penHoro xorautuBHOro Hapymenus (MCI), aMHeCTHUECKOTO YMEPEHHOTO KOTHUTHBHOTO HapyLIeHUs, BO3pac-
THOTO HapymeHus namsatu (AAMI), BO3pacTHOTO CHW)KEHHSI KOTHUTHUBHBIX criocobHocteld (ARCD), nemenrum,
6one3nn Anbireiimepa (AD), mpoapoManbHOTO Mepuosa 00sie3an ANblreiiMepa, MoCTTPaBMaTHIECKOTO CTpec-
coBoro paccrpoiicta (PTSD), mu3odppeHnn uiu OUIONISPHOTO pacCcTporCcTBa (B 4aCTHOCTH, MaHUH), aMUOTPO-
(ugeckoro 60koBoro ckiepo3a (ALS), KOTHUTHBHOTO HApYIICHUS, CBA3aHHOTO C PaKOBOW Tepamueil, yMCTBEH-
HOM oTcTamocth, Oone3nn Ilapkuacona (PD), paccTpoHCTB ayTHCTHYECKOTO CIEKTpa, CHHIPOMA JIOMKOW X-
XPOMOCOMBEI, CHHIpoMa PeTra, KOMITYJIbCUBHOTO MOBEICHHS M HAapKOMAaHHMHU, U TOJOOHBIX PacCTPOWCTB IEH-
TpansHoi HepBHOH cucTeMsbl (LIHC) ¢ KOTHUTHBHBIM HapyIIEHHEM HJIH C PUCKOM MX Pa3BUTHSI.

Penenrroper GABA, (GABA4 R) npencraBisitor co0oii meHTaMepHbIe COOPKH W3 IyJla pa3IHYHBIX CyOBe-
muann (ol-6, B1-3, y1-3, 5, €, m, B), KoTOpBIe 00pa3yOT MpoHUIaeMbIi 1t noHa Cl” KaHa, KOTOPEIH ympaBis-
eTCsl HeMPOTPAaHCMUTTEPOM Y-aMHUHOMACISTHON kuciaoTot (GABA). Pasnuunbsie moaTunsl GABA, onocpeayior
pasHooOpasHble papmakogorndeckue dPQPeKTs, B TOM YHCIE TPEBOXKHBIE PACCTPOICTBA, SMMIEHICHIO, OECCOH-
HHILYy, TIpEeJaHECTE3NPYIONINH CeqaTUBHEIN 2P dekT 1 MropenaKkcaluro.

B MHOrOuYMCIEHHBIX MCCIEJOBAaHUSAX OBUIO MOKA3aHO, YTO PA3JIMYHBIE PACCTPOICTBA IEHTPaIbHOW HEpB-
HOHM CHCTEMBI C KOTHUTHBHBIM HapyLIEHHEM CBS3aHBI CO CHIDKCHHEM aKTHBAlMM curHaisHOro mytH GABA. B
YyacTHOCTH, aS-copepkaniue perentopsl GABA,, KOTOpBIE SBISIOTCS OTHOCHTEIBHO PAcCESHHBIMH B MO3Tre
MJICKOITUTAIOIINX, HTPAIOT HEKOTOPYIO POJIb B M3MEHEHWH OOy4YeHHUs M mamsTH. PaHee mpoBeneHHbIE HCCiIeno-
BaHMs IPOJICMOHCTPHPOBAIIN CHIIKEHHE IKCIIPECCHH THITIOKamIa cyobequHuIpl o5 penentopa GABA, y kpbic
C BO3PACTHBIM CHMKCHHEM KOTHUTHBHBIX CIIOCOOHOCTEH (CM. MAaTeHTHBIM MOoKyMeHT International Patent Publi-
cation WO 2007/019312). DT pe3yibTaThl MO3BOJSIOT CACNIATh MPEION0KEHNE, YTO TMOBBIIICHNAE PETYIISIAN
¢ynkum aS-copepxamero peuenrtopa GABA, MoxeT ObITh 3()(hEeKTHBHBIM TIPH JICYUCHUN KOTHUTHUBHOTO Ha-
PYLIEHUS, CBA3aHHOTO C YKa3aHHBIMH PACCTPONCTBAMU LIEHTPAJIbHON HEPBHOM CHCTEMBI.

CrenoBaTenbHO, CYIIECTBYET IIOTPEOHOCTh B IO3WUTHBHBIX QIOCTEPUYECKHX MOAYISATOpax oS-
conepxanux peuentopoB GABA s, KOTOpbIE MOTYT NIPHMEHATHCS B TEPAIIEBTUUECKUX Tperaparax Iyl JICIeHUS
KOTHUTHBHOTO HapYIICHU, CBA3aHHOTO C YKa3aHHBIMHU PacCTPONHCTBAMH IICHTPAJIbHON HEPBHOI CHCTEMEI.
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CymHocTb n300pereHns
JIyist yOBJIETBOPEHHsI YHOMSIHYTOW BBIIE MMOTPEOHOCTH, B HACTOSIIEM M300PETCHUH TpeIaraeTcsl COean-
HeHue Gpopmyisr 11
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R’ BEIGHpAIOT 13 ClIEAYIOMHX (DPArMEHTOB:

-CN, ranoren, -(C,-Cqlanmkenmn, -(C,-C¢)amkun, -C=CH, -C=CH-denmn, C(O)N((C,-C¢ankmn),,
C(O)NH((C,-Cs)amupatnueckuii pparment), C(O)O((C,-C¢)ankui), 5- uiu 6-4IeHHBIH TeTePOLUKII U 5- HIIH
6-4sIeHHBIHN reTepoapui, Tae KakKAbIi 5- WM 6-4JICHHBIM FeTepoIUKII U 5- UM 6-4JICHHBIH rerepoapun couep-
kat 1-3 rerepoaroma, He3aBUCUMO BBIOpaHHBIX 13 O 1 N; T71e R? HesaBucumo 3amemen ¢ nomorpio 0-5 R';u

(Ci-Cy)anudarmuecknii pparMeHT NpeAcTaBiIsIeT cOO00H TUHEHHBINH WM Pa3BETBICHHBIN aJKWII, aTKCHUI
WM aJIKUHWI, coiepkanuii ot 1 1o 6 aToMOB yriiepona;

R*uR’ MIPEeACTaBIAIOT co00it -H;

R® Bri6upator u3 -H u ~(C;-Cg)ankma;

IJie B K&KIOM ciydae MpucyTcTBus R' He3aBucuMo BeIOMpatoT u3 rajmoreHa, -R", OR" u CFj3;

IZle B KaXJIOM cilydae NMpucyTcTBHs R" He3aBucuMo BeIOMparoT u3 ciemyromux ¢parmenros: H, -(Ci-
Co)ankmn, (C;-Co)umrmoankmn(C-Cq)amkmn, 5-10-unennsriit retepoapuin, (Cg-Ciglapmn, (Ce-Co)apmn(Ci-
Ce)ankui.

OOBEKTOM HACTOSIIEr0 N300PETEHUS TAKKE SIBISIIOTCS CIEAYIOIINE COCANHEHNUS:
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Hacrosimee n3o0perenne Takke OTHOCUTCS K (hapMaleBTHIECKOW KOMITO3HINH, BKITIOYAIONIEH TepaneBTh-
YecKd d(PPEKTUBHOE KOJMYECTBO YIOMSHYTOTO BBIIIE COCIUHEHHS, [TOJIE3HOTO JUIS JICYCHNS! KOTHUTUBHOTO Ha-
pYILIEHUs, CBA3aHHOTO C PACcCTPOMCTBOM IeHTpanbHOW HepBHOU cuctembl (IIHC), wim ero dapmaneBTHIeCKH
MIPUEMJIIEMOW COJTH, SHAHTHOMEpa, TuacTepeon3omepa, Z- uinu E-n3omepa, Wim X KOMOWHAIINH;, ¥ TIPUEMIIEMBIH
HOCHTEJIb, BCIOMOTaTEIbHOE BEIECTBO WIIN CPELY.

Hacrosmmee m300peTeHne Takke pacKphIBaeT CIOCOO JICUEHHUsS KOTHUTUBHOTO HAPYIICHHMS, CBSI3aHHOTO C
paccTpoiicTBOM IieHTpainbHONW HepBHOH cucTeMbl (CNS), y cyObekTa, HYXTAIOIMErocs B 3TOM, BKIIOYAIOIIHMA
CTaIMI0 BBEICHHS COCAMHEHUS PACKPBITOTO BBIIIE €ro (hapMaLeBTUYECKH NMPHEMIIEMOI COJH, SHAaHTHOMEDA,
JquacTepeonzomepa, Z- mim E-m3omepa, nimm nx koMOuHanus.

B npeanoutuTensHOM BapHaHTE pacCTPOMCTBO LeHTpalbHOW HepBHOU cucteMsl (CNS) mpencrasiser co-
6011 BO3pacTHOE KOTHUTHBHOE HapyIICHHUE.

B Gosee mpennouTHTENEHOM BapUaHTE BO3PACTHOE KOTHUTHBHOE HApyIICHHE TPENCTaBIsIET cOO0H yme-
penHoe xorauTuBHOE Hapymenue (MCI).

B eme Gonee mpennouTUTENEHOM BapHaHTE YMEPEHHOE KOTHHTHMBHOE HapyIIEHHE IPEJCTaBIsIeT COOOM
aMHECTHYECKOe yMepeHHOe KOTHUTHBHOE HapymeHue (AMCI).

B eme 6osiee mpenmoYTUTENILHOM BapHaHTE pacCTPOHCTBO IMEHTpaIbHOM HepBHOU cructeMbl (CNS) mpen-
CTaBJIsI€T cO0OH IEMEHIIHIO.

B Hanbonee mpeanoYTUTETILHOM BapHaHTe IEMEHITHS TpeCTaBiIsieT co0oit 00JIe3Hbp AJbIreiiMepa.

B Gonee mpenmnodTuTEIFHOM BapuaHTE PaCcCTPOHCTBO IMEHTpaNbHON HepBHOH cuctembl (CNS) mpencras-
JSIeT co00H MI30(PPEHUI0 WK OUTIONSAPHOE PACCTPOHUCTBO.

B eme Gosree mpeAnoYTHTEILHOM BapHaHTE PAacCTPOMCTBO IEHTpabHOM HepBHOHM cuctemsbl (CNS) npen-
cTaBisieT coboit amuoTpoduueckuii 6okoBoii ckiepos (ALS).

B Gosee mpeamnouTHTENIFHOM BapHaHTE PAacCTPOMCTBO ILEHTpaIbHOM HepBHOU cucteMbl (CNS) mpencras-
JseT co00M TOCTTpaBMaTHIeCKoe cTpeccoBoe paccrporicteo (PTSD).

B eme Gonee npeanouTHTENIFHOM BapHaHTe PAacCTPOICTBO HEeHTpaibHOH HepBHOU cucteMsbl (CNS) cBsza-
HO C paKoBOM Teparuen.

B naumbonee mpeanoyTUTENILHOM BapHaHTE PAcCTPOWCTBO NEHTpalibHOW HepBHOH cucteMbl (CNS) mpen-
CTaBJIIE€T COOOH YMCTBEHHYIO OTCTAIOCTb.

B 0onee mpenmodTuTEILHOM BapuaHTE PacCTPOHCTBO IMEHTpaNbHON HepBHOH cuctembl (CNS) mpencras-
nsieT coboit 6one3ns [lapkuHcona (PD).

B 0onee mpenmodTuTEILHOM BapuaHTE PacCTPOHCTBO IMEHTpaNbHON HepBHOH cuctembl (CNS) mpencras-
asieT co0oH ayTH3M.

B eme Gosree mpeAnoYTUTENILHOM BapHaHTE PAacCTPOMCTBO IEHTpabHOM HepBHOHM cuctemsl (CNS) npen-
CTaBJIIeT COOO0 KOMITYJILCHBHOE TIOBEJICHHUE.

B nHaubosee mpearnoyYTHTENIEHOM BapHaHTE PacCTPOMCTBO IEHTpalbHOW HepBHOW cucrembl (CNS) mpen-
CTaBJIsIeT COO0H HAPKOMAHHUIO.

B HekoTOphIX BapnaHTax OCYIIECTBICHUS coeanHeHus: Gopmyunsl 11 SBIAIOTCS MO3UTHBHBIME AJIIOCTEPH-
YyeckuMH Moayisitopamu oS peunentopa GABA,. B HEKOTOPEIX BapHaHTax OCYLIECTBICHHS COeAMHEHUs (op-
Mynbl [V 4BISIOTCS MO3UTHBHBIMM aIOCTepUUecKUMHU Moaynsatopamu o5 peuentopa GABA,. Coenunenus
¢dopmyn II wm IV MoryT npuMeHSITBCS IS JICYSHHUS! ONIMCAHHBIX B M300pETEHUU COCTOSHHUH, HarpuMmep, B pe-
3y/lbTaTe UX JEMCTBUSA B KaUueCTBE MO3UTUBHBIX AJUIOCTEPUYECKUX MOAYIATOPOB a5 peuentopa GABA,.

B npyrom acmexte n300peTeHns IpenIaraeTcs Crnoco0 JieueHUss KOTHUTUBHOTO HAPYILICHHUS, CBSI3aHHOTO C
paccTpoicTBOM IeHTpanbHOUW HepBHOU cucTeMbl (CNS), y cyObeKTa, HyKIAIOMIerocs B JICUSHUH HIIU TOBEP-
JKEHHOTO PHUCKY BO3HHUKHOBEHHUS YKa3aHHOTO KOTHUTHBHOTO HApYIICHHMS, TJ€ CIIOCOO BKIIIOYAET CTAAUIO BBEZE-
HUS YKa3aHHOMY CyOBEKTY TeparneBTHIeCKHd 3PPEKTUBHOTO KOJMUECTBA COSAMHEHHS TI0 NM300PETCHHIO WM €TO
(hapmaneBTHIECKH PUEMIIEMON COJH, THApATa, CoJlbBaTa, nonumopda, u3omepa Wik UX KoMOMHanuu. B Heko-
TOPBIX BapHAHTaX OCYIIECTBICHUS PACCTPOHCTBO IIEHTPAILHON HEPBHOM CHCTEMBI C KOTHUTUBHBIM HapyIICHHU-
€M BKJIIOYaeT, 0e3 OrpaHMYCHUs, BO3PACTHOE KOTHUTHUBHOE HapyLIEHHE, YMEPEHHOE KOTHUTUBHOE HapyLICHHUE
(MCI), amHecTiueckoe ymepeHHoe koruutnBHoe Hapymenune (aMCI), Bo3pactHoe Hapynienue mamata (AAMI),
BO3pacTHOE CHM)KEHHE KOTHUTHUBHBIX crocobHocteit (ARCD), nemennuro, 6oie3ns Amnblreiimepa (AD), mpo-
JpOMaNbHBIHN repuos 0one3Hn AblreiiMepa, mocTTpaBMaTHIeckoe crpeccoBoe paccrpoiictBo (PTSD), mm3zod-
peHu0, OUMOISIPHOE paccTpoiicTBO, aMHOTpodUUeckuil O0KOBOW ckiiepo3 (ALS), KOTHUTHBHOE HapyIICHHUE,
CBSI3aHHOE C PaKOBOH Tepalnuei, yMCTBEHHYIO OTCTaJIoCTb, Oose3Hs [lapkuncona (PD), paccrpoiicTBa ayTucTu-
YECKOro CIEKTPa, CHHAPOM JIOMKOH X-XpOMOCOMBI, CHHIPOM PeTTa, KOMITy/IbCHBHOE NOBEICHHUE M HAapKOMa-
HUI0. B npyrom acmekte n300peTeHus, NMpearacTcsi CIocod MOAAEpKaHUsS WM YJydIICHHsS KOTHUTHBHOH
(yHKIIMY y cyOBeKTa, HYXKAAIOIIETroCs B 3TOM, T/Ie CTIOCO0 BKITIOYAET CTAJANUIO BBEIIEHUS YKa3aHHOMY CyOBEKTY
TepaneBTHIecKH dP(PEKTUBHOTO KOJIMISCTBA COSAMHEHUS 10 U300PETECHHUIO MK ero (hapMarleBTHIESCKH TIPUEM-
JIEeMOM CcolH, TUAPATa, COIbBaTa, MOIUMOpP(a, H30Mepa UM X KOMOMHAIMN. B KOHKpETHBIX BapHaHTax OCyIIe-
CTBJICHUSI N300PETEHUs, COSTMHEHHE 110 N300PETEHUI0 WM ero (papMaleBTHYECKN MPUEMIIEMYIO COJIb, THIPAT,
COJIbBAT, HOUMOP(, H30MEp WIIM UX KOMOMHAIIMY BBOAAT Kaxkable 12 nm 24 u.

B HekoTOpBIX BapHaHTax OCYLIECTBICHHS COCOUHEHMS W KOMIO3WIWMHU IO HACTOSIIEMY H300pETEHUIO
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IpeJHa3HaYeHbl I HCIOIb30BaHUs B KaUECTBE JIEKAPCTBEHHOIO Mpenapara. B HEKOTOpBIX BapHaHTaX OCyIIe-
CTBJICHUS COCANHEHUS U KOMITO3MLIMH 110 HACTOSIIEMY M300pPETCHHIO MpeJHa3HAuCHbI JJIsI UCTIONIBb30BaHHUS TIPH
JIeYeHNH KOTHUTHBHOTO HAPYIICHUS, CBI3aHHOTO C PaCCTPOHCTBOM LIEHTPATBHON HEPBHOM CUCTEMBI y CYOBEKTa,
HYXTAIOIIETOCS B JICYCHUHN U TIOABEPYKEHHOTO PUCKY BOSHUKHOBEHHUS YKA3aHHOTO KOTHUTUBHOTO HAPYIICHNUS.
B HekoTOphIX BapuaHTax OCYILECTBJIEHHS] PACCTPOMCTBO LIEHTPAIbHON HEPBHOM CHUCTEMBI C KOTHUTHBHBIM Ha-
PYIICHHEM BKJIIOYaeT, 0e3 OrpaHWYeHHs, BO3PACTHOS KOTHUTHBHOE HApYIICHHE, YMEPEHHOE KOTHUTHBHOE Ha-
pymenue (MCI), amHecTHUECKOE YMEpeHHOe KorTHUTHBHOE Hapymenne (aMCI), Bo3pacTHOE HapyIIeHUE TaMsi-
™ (AAMI), Bo3pacTHOE CHI)KEHHE KOTHHUTHBHBIX criocoOHocTel (ARCD), nemenmuro, 60j1e3Hb Anbrreiimepa
(AD), mpompomanbHBIH mepuos Ooie3HH AubIreiiMepa, MOCTTPaBMATHYECKOE CTPECCOBOE PacCTPOHCTBO
(PTSD), mm3odpennto, GUNOIIPHOE pacCTPOUCTBO, aMHOTpodHuIecKkuii 60KkoBo#H ckiiepo3 (ALS), korHuTHBHOE
HapyllIeHHe, CBI3aHHOE C PAaKOBOI Tepaluel, yMCTBEHHYIO OTCTalocTh, Oosne3Hs [lapkuncona (PD), paccrpoii-
CTBa ayTHCTUYECKOTO CIEKTPa, CHHAPOM JIOMKOI X-XpOMOCOMBI, CHHAPOM PeTTa, KOMIyIbCHBHOE MOBEAEHHE U
HapKOMAaHUIO.

B HekoTOpBIX BapuaHTax OCYIIECTBIECHHS B 3TOM N300peTeHUH NpeiaraeTcs NPUMEHEHNE OMMCAaHHbBIX B
n300peTEeHNH COCTUHEHNS MIIA KOMITO3UITUH IIPH TPUTOTOBJICHUH JICKAPCTBEHHOTO TIpeTapaTa Ui JICUCHHS KOT-
HUTHBHOTO HapYyIICHHS, CBI3aHHOTO C PACCTPOMCTBOM HEHTPAIFHONW HEPBHOW CHCTEMBI, Y CYOBEKTa, HYXKAal0-
IIErocs B JICYEHUH WM MOJBEPKEHHOTO PHCKY BOSHUKHOBCHHS YKa3aHHOTO KOTHHTHBHOTO HapymieHus. B He-
KOTOPBIX BapHaHTaX OCYIIECTBICHHUS PAaCCTPOHCTBO IEHTPATBHOW HEPBHOW CHUCTEMBI C KOTHUTHUBHBIM HapylIle-
HHEM BKII0YaeT, 0e3 OrpaHIMYeHIs, BO3PACTHOE KOTHUTHBHOE HApYIICHNE, YMEPECHHOE KOTHUTUBHOE HAPYIIICHNE
(MCI), amuecTaeckoe ymepenHoe korautuBHoe Hapymerue (aMCI), Bo3pacTtHoe HapymieHue maMatu (AAMI),
BO3pacTHOE CHM)KEHHE KOTHUTHUBHBIX crocobHocteit (ARCD), nemennuro, 6oie3ns Aunblreiimepa (AD), mpo-
JpOMaNbHBIHN repuo 0one3Hn AbIreiiMepa, IocTTpaBMaTHIecKoe crpeccoBoe paccrpoiictBo (PTSD), mm3od-
peHuo, OUMOISIPHOE paccTpoiicTBO, aMHOTpodUUYeckuii O0KOBOW ckiiepo3 (ALS), KOTHUTHBHOE HapyIICHHUE,
CBSI3aHHOE C PaKOBOH Tepanuei, yMCTBEHHYIO OTCTaJIoCTb, Oose3Hs [lapkuncona (PD), paccrpoiicTBa ayTucTu-
YECKOTO CHEKTpa, CHHIPOM JOMKOH X-XpOMOCOMBI, CUHAPOM PerTa, KOMIyIbCHBHOE MOBEIECHUE U HapKoOMa-
HUIO.

IMoapo6Hoe onucaHue YepTexei

Ha ¢ur. 1 npuBenena nuarpamma, n300paxaronias BO3IeHCTBHE HA PETSHIIMIO MPOCTPAHCTBEHHON MaMsATH
JIECATH KphIC ¢ Bo3pacTHBIMH HapymeHusmMu (Al) mpu BBemeHuum ™Metun 3,5-mudermnmupunazua-4-
KapOOKcHJIaTa, B UCTIBITAHUN B pPaJualbHOM BOChMHpYKaBHOM nabupunte (RAM). CtonOukm 4epHOTo IBETa
OTHOCSITCSI K KpbIcaMm, 00paboTaHHBIM TOJIBKO IIaebo; cTOJIOMKH O6eoro IBeTa OTHOCATCS K KpbicaM, 00pabo-
TaHHBIM MeTwI 3,5-nudeHmmupuaa3uH-4-KapOOKCHIATOM IIPU Pa3IMYHBIX J103aX; 3aIITPUXOBAHHBIA CTOIOMK
OTHOCHTCSL K KpbicaMm, oOpaboranHeM KoMOmHammeidr TB21007 wu wmerun 3,5-mudenuwnmnupunasun-4-
KapOOKcHIara.

Ha ¢wur. 2 npuBeneHa nmarpamma, u3o0Opakaromas BO3ACHCTBHE METHI 3,5-TU(CHUIMHPUIA3AH-4-
KapOOKcHIaTa (BBEICHHOTO BHYTPUBEHHO) Ha cBsi3biBaHKE Ro 15-4513 B runmokamne n Mo3xeuke. Metwni 3,5-
mudeHnnmrpraa3nH-4-kapOokcmiiaT OokupoBaln cBszeiBaHre Ro 15-4513 B runmokamie, HO HE OKa3bIBaJ BO3-
neiicTBrs Ha cBs3bIBaHMEe Ro 15-413 B MO3Keuke.

Ha ¢wur. 3 nmpuBenena rpadudeckas 3aBUCUIMOCTD, TOKa3bIBAIOIIAsl 3aBUCHMYIO OT JI03BI CTETIEHB 3aHITO-
ctu o5 peuenrtopa GABA, B pesynbTaTe BHYTPHUBEHHOTO BBEACHUS MeTws 3,5-mudeHunmnupuaasuH-4-
KapOOKCHIIaTa, IPH 3TOM CTETIEHb 3aHATOCTH PELENTOPa OMPEASIISITH HiIH IT0 OTHOIIEHHIO MEKAY BO3IeHCTBIEM
Ro 15-4513 na runmokamn (oGnacts BeIcOKo# miioTHOCcTH a5 penentopa GABA,) u Bo3zeiictBuem Ro 15-4513
Ha MO3XEYOK (001aCTh HU3KOM IUIOTHOCTH a5 penentopa GA), MM ITyTeM HCHOJIb30BaHUS CEJICKTUBHOTO B OT-
Homenun o5 peuentopa GABA, coenunenus L-655,708 (10 mr/kr, BHYTPUBEHHO) ISl ONPEACICHUS MOTHON
CTETICHH 3aHATOCTH PEIeNTopa.

Ha ¢wur. 4 npusenena rpadudeckas 3aBUCUMOCTb, MTOKA3BIBAIOMNIAsS 3aKOHOMEPHOCTH BO3ICUCTBHUS METHII
3,5-mudennn-nupuaa3ud-4-kapbokcuinara Ha  CTeNeHb  3aHATOCTH B rummokamme. Mertmn  3,5-
mudeHnmrupraa3nH-4-kapOoOKCHIIaT CBsI3bIBaeT npuoim3uTensHo 32% oS penentopoB GABA, npu Bo3zeiict-
BUSIX, KOTOPbIE aKTUBHO BIMSIOT HA MOBEICHHUE KPHIC C BO3PACTHBIMH HAPYIICHHISMH.

Ha ¢ur. 5 npuBenena muarpamma, n300paxaronias BO3IeHCTBHE HA PETSHIIMIO MMPOCTPAHCTBEHHON MaMsATH
JecSITH KpbIc C BO3pacTHbIMM HapymeHusaMu (Al) mnpum BBegeHuu OSTHUI  3-MeTOKcH-7-MeTHa-9H-
oenzo[flumunaso[1,5-a][1,2,4]tpuazono[4,3-d][ 1,4 auazenun-10-kapOokcmnata B HUCHBITAHWU B PaTUalIbHOM
BocbMHpyKaBHOM sabupunre (RAM). Ha ¢ur. 5 mokazano Bo3melicTBue 3T 3-MeETOKCH-7-meTmin-9H-
oenzo[flumunaso[1,5-a][1,2,4]tpuazono[4,3-d][ 1,4]auazenun-10-kapOoKkcmnata Ha PETCHIUIO MPOCTPAHCTBCH-
HOHM TaMSTH AECSTH KPbIC C BO3PACTHBIMU HapymleHHsMH (Al) B MCHBITaHUM B pagdalbHOM BOCBMHUPYKaBHOM
nabupunTe (RAM), TI6 KOHTPOJIBHBIE UCTIBITAHMS C IUTANE00 MPOBOAMIM 3 pasa, a UCIIBITAaHUS IPU Pa3IMIHBIX
Jl03ax ITUIT 3-meTtokcu-7-meTmin-9H-6en3o[ flumumazo[ 1,5-a][ 1,2,4]tpuazono[4,3-d][ 1,4 mnazenun-10-
KapOOKcHIaTa MIPOBOMIIN 1Ba pa3a. Ha ¢ur. 5 cTosOuky depHOro IBETa OTHOCATCS K KpbicaMm, 00paboTaHHBIM
TOJIBKO TIIane0o; CTONOWKH OEeIoTo I[BETa OTHOCATCS K KpbIicaM, 00pabOTaHHBIM JTHII 3-METOKCH-7-MeTmI-9H-
6enso[flumunaso[1,5-a][1,2,4]tpuazono[4,3-d][1,4]mrazenun-10-kapOOKCHIATOM MIPH Pa3IHIHBIX J03aX.

Ha ¢wur. 6 mnpuBemeHa nuarpamMma, wu3oOpakamomas BO3IACHCTBHE OTHI 3-METOKCH-7-MeTHa-9H-
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oenzo[flumunaso[1,5-a]-[1,2,4]rpuazono[4,3-d][1,4]nna3enun- 1 0-kapOokcmiaTa (BBEACHHOIO BHYTPUBECHHO) Ha
cBs3piBaHre Ro 15-4513 B rummokamie M MO3XKedKe. DTHI 3-MeTOKcH-7-MeTHin-9H-6en3o[flumumazo [1,5-
a][1,2,4]rpuazono-[4,3-d][1,4]mnazenun-10-kapOokcmat 60KupoBan cBsi3biBaHue Ro 15-4513 B rummokamre,
HO HE OKa3bIBaJI BO3AEHCTBHUA Ha cBaA3bIBaHuEe Ro 15-413 B Mo3xkeuke.

Ha ¢wur. 7 npuBenena rpadudeckas 3aBUCUIMOCTD, TOKa3bIBAIOIIAsl 3aBUCHMYIO OT JI03BI CTETICHB 3aHATO-
ctu a5 peuentopa GABA, B pesynpTare BHYTPUBEHHOTO BBEACHUS OTUN 3-MeTOKCU-7-MeTun-9H-
oenso[flumunaso[1,5-a][1,2,4]tpuazomno[4,3-d][1,4]qrnazenun-10-kapOokcunaTa, paCCAUTAHHYIO 10 OTHOIIICHHIO
Mexy Bo3aeiicTBueM Ro 15-4513 Ha runmokamm (0071acTh BEICOKOW IOTHOCTH o5 perenitopa GABA,) u BO3-
neiictBueM Ro 15-4513 Ha Mo3xkedok (00s1acTh HU3KOW MIIOTHOCTH o5 penentopa GA) i onpenesneHus 1moJl-
HOU CTETICHH 3aHSATOCTH PEIenTopa.

Ha ¢ur. 8(A)-8(C) npuBeneHs! rpadudeckre 3aBUCUMOCTH, TIOKa3bIBAIOIINE BO3ICHCTBHE 6,6-TUMETHII-3-
(3-rumpoxcunponwi)THo- | -(THazon-2-mn)-6,7-nurunpo-2-6enzotrnopen-4(SH)-ona B cpaBHEHUH C JTUMETHII-
cymshokcugom (DMSO) B kadecTBe TuTanie00 Ha KPHIC C BO3PACTHBIMU HAPYIICHUSMU TIPH HCIIOB30BAHUH T10-
BEJICHYECKOTO TecTa B BOAHOM NabupuHte Moppuca. Ha ¢ur. 8(A) mpuBeneHa JaTCHTHOCTh criaceHUs (T.e.
CpeIHee BpeMsl B CEKYHIIaX, KOTOPOE 3aTPavYHMBaIOT KPBICHI, YTOOBI HAWTH CIPATaHHYIO TUIaTPOpMy B OacceitHe ¢
BOJIOH) BO BpeMSI TPEHUPOBKH Y KpbIC, MOMYYaBIIMX 6,6 quMeTHI-3-(3-rHapOKCHIPOITIII)THO- | -(THa30I1-2-1i1)-
6,7-nurunpo-2-6enzotnoden-4(5SH)-on, u y xpeic, mosrydasmmnx DMSO B kauectse 1utane6o; Ha ¢ur. 8(B) mpu-
BEJICHO KOJMYCCTBO BPEMEHH, MIPOBEICHHOC B IIEJICBOM KOJBIICBOI 30HE U B MPOTUBOIOIOKHON KOJBIICBOM 30HE
KpBICAMH, MOJTy4aBITUMHU 6,6-nmuMeTII-3-(3-rTuAPOKCUTIPOTTHIT ) THO- | -(THA30I-2-11)-6, 7- TUruApO-2-
o6enzornoden-4(5H)-on, u kpeicamu, moimydaBmumMu DMSO B kadecTBe miare6o; Ha ¢ur. 8(C) mpuBeaeHO KO-
JIMYECTBO MPEOJIOJICHHUH 11eJIEBOM KOJIBIIEBOM 30HBI U MPOTUBOIOJIOAKHOM KOJBIIEBON 30HBI KPhICAMH, MOJTy4YaB-
muMu  6,6-1uMeTIIT-3-(3-TUAPOKCUTIPOTTIIT) THO- | -(THA30I1-2-101)-6, 7-nuruapo-2-6enzotnoden-4(SH)-on, wu
KpbicamH, TioiydaBmumMu DMSO B kadecTBe 1utane0o.

IMoapo6Hoe onucanne N300peTeHnst

OrnpeneneHus.

Eciun B m300peTeHNM HE yKa3aHO WHAYe, TO HAYYHBIC M TEXHHYCCKHE TCPMHHEI, IPUMEHICMBIC B 3TOM
M300pEeTCHIH, UMCIOT 3HAYCHHUS, KOTOPBIC SBJISAIOTCSA OOUICTIPUHSTHIMHU JUTS CIICIUAIUCTOB B 3TO# obOmactu. Kak
MPaBUJIO, ONKCAHHBIC B W300pPETCHHH HOMCHKIIATYpa W METOJUKH, UCIOJB3YeMble MPUMEHUTEIBHO K XMMHHU,
KJIETKaM W KJICTOYHBIM KYJIBTypaMm, MOJEKYJISIPHON OMOJOTHH, I[UTOJIOTHH W OUOJOTHH paka, HeHpOOHOJIOTHH,
HCHPOXUMHHU, BUPYCOIOTHH, UMMYHOJIOTHH, MUKPOOHOJIOTHH, (PapMaKOJIOTHH, TCHETUKU U XUMUH OeKa U HYK-
JICMHOBBIX KHUCJIOT, SBILIIOTCS OOIIETPUHATHIMH TSI 9THX 00J1acTel HAYKH M TEXHUKH.

Ecmm He yka3zaHo WHa4e, TO CIIOCOOBI U METOABI HACTOAIIECTO N300PETEHUSI OOBITHO MPIMEHSIOT B COOTBET-
CTBHH C TPATUIIMOHHBIMH CITIOCOOaMH, XOPOIIO N3BECTHHIMHU B JAHHOW 00JaCTH TEXHUKH M OMUCAHHBIMU B MHO-
TOYHCIICHHBIX OOIIMX W CIICIHATIBHBIX N3JaHHUAX, KOTOPBIE YIIOMHHAIOTCS M 00CY)KIAI0TCA B 3TOM H300pETCHUH.
Cwm., Haripumep, "Principles of Neural Science", McGraw-Hill Medical, New York, N.Y. (2000); Motulsky, "In-
tuitive Biostatistics", Oxford University Press, Inc. (1995); Lodish et al., "Molecular Cell Biology, 4th ed.", W.
H. Freeman & Co., New York (2000); Griffiths et al., "Introduction to Genetic Analysis, 7th ed.", W. H. Free-
man & Co., N.Y. (1999); u Gilbert et al., "Developmental Biology, 6th ed.", Sinauer Associates, Inc., Sunder-
land, MA (2000).

Hcnonp3yeMbie B H300pETCHUN XUMHUYECKUEC TCPMHUHBI IPUMCHSIOT B COOTBETCTBHHU C UX TPATUIIMOHHBIM
UCIIOJIb30BAaHUEM B HAayKe U TEXHUKE, U MX MPHUMEPHl MOKHO HAWTH B CIIOBape XMUMHUYCCKHX TepMUHOB "The
McGraw-Hill Dictionary of Chemical Terms", Parker S., Ed., McGraw-Hill, San Francisco, C.A. (1985).

CopeprxaHus BceX IMyOJIMKAIMi, MATCHTOB M OMYOJIMKOBAaHHBIX MAaTEHTHBIX 3asBOK BKJIIOYEHBI B HACTOS-
IIee M300peTeHre MyTeM CCBUIOK Ha HHUX. B cilydae BOZHHKHOBEHHS NMPOTHUBOPEUHi, MPUOPHUTET CIEIyeT OTAA-
BaTh HACTOSAIIEMY H300PETEHHUIO, B TOM YHCJIE MIPEACTABICHHBIM B HEM KOHKPETHBIM OIPEICIICHISIM.

CrieyeT UMETh B BHILY, YTO Ha MPOTSDKEHUH BCETO ONMMCAaHUS U300pETeHMs, CJIOBO "comepKarh' W ero
BapHaHTHI, TaKWe Kak "cofepuT" uian "copepxamuii”, 03HaYaeT BKIIOYCHHE YKa3aHHOTO IIEJIOTO YHcia (WiIn
KOMITIOHCHTOB) HJIM TPYIIIBI LENBIX Yicel (MM KOMIIOHEHTOB), HO HE MCKIFOUCHUE KAaKOTO-THOO IPYTroTo IeIo-
r0 yrcia (WM KOMIOHEHTOB) WM TPYIIITBI IENBIX YUCEN (MM KOMIIOHCHTOB).

@DOopMBI €TUHCTBCHHOTO YHCIIA BKITFOYAIOT TaKKe M (DOPMBI MHOXKECTBEHHOTO YHCIIA, €CIIH TOJIBKO H3 CO-
JIepKaHUs OJJHO3HAYHO HE CIICAYET WHOE.

Hcnonp3oBanue TepMuHa "BKItodas" MOApa3syMeBaeT CMBICH "BKIIOYasi, HO 3TUM He orpaHuuuBas’”. Tep-
MUHBI "BKJTI0Yas" U "BKJIIOYAsi, HO 9TUM He OrpaHU4MBast" MCMOJIB3YIOTCS B3aMMO3aMEHSIEMO.

Hcmonb3yeMblii B H300peTeHUH TEPMHH "'CPEACTBO" 0003HAYAET XMMHUYECKOE COSAMHEHHE (Takoe KakK op-
TaHWYIECKOE WIIM HEOPTaHMIECKOe COCTUHEHHUE (B TOM YHCIIe, TAKOE KaK COeIMHEHHE 10 HACTOAIIEMY M300peTe-
HUIO), CMECh XUMUYECKUX COCAMHEHHUH), OMOJIOTHIECKYI0 MaKpOMOJIEKYTy (TaKylo Kak HYKJICHHOBas KHCIIOTA,
AQHTHTENO, B TOM YHCJIE UX YaCTH, a Tak)Ke TYMaHW3UPOBAaHHBIE, XMMEPHBIC M YEJIOBEUECKHE aHTHUTENIA U MOHO-
KJIOHAJIbHBIC aHTHUTEINA, OEJIOK WM ero 9acTh, HallpUMep, IETTH I, JIAN/, YTIEBOI), HIIH SKCTPAKT, TOTYICHHBIN
13 OMOJIOTHYECKUX MAaTEPUAIOB, TAKHX KaK OAKTEPHH, PACTCHUS, TPUOBI WM KUBOTHOE (B YACTHOCTH, MIICKOIIH-
Taromiee), KICTKH win TkaHu. CpelcTBa BKIIIOYAIOT, HAIIPUMEpP, CPEICTBA, CTPYKTYpa KOTOPBIX SBISICTCS H3-
BECTHOM, M CPENICTBA, CTPYKTYpa KOTOPBIX SBISACTCS HEU3BECTHOH. ATOHUCTHYECCKAsE aKTHBHOCTh TAaKUX CPEJICTB
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B OTHOIIEHUH 0.5-coaeprkamiero perenropa GABA, MO3BONSET WX MPUMEHATh B Ka4ecTBE 'TepaneBTHUECKHUX
cpeacTB" B coc00ax M KOMIIO3UIHMAX IO 3TOMY H300pPETECHHIO.

Tepmunsl "nanment"”, "cyObekT" Wi "MHAMBUAYYM' UCIIOJB3YIOTCS B3aMMO3aMEHSEMO U OTHOCSTCS JINOO
K YeJIOBEKY, JIMOO K HE NMpHHAUIC)KAIIEMY K YeI0BEYECKOMY POAY XKMBOTHOMY. DTH TEPMHHBI BKJIIOYAIOT MIIe-
KOTIMTAIOIMINX, TAKUX KakK JIFOAH, PAMATHI, CeIbCKOX03IHCTBECHHBIEC )KHUBOTHEIC (B TOM UYHCIIE, KBAUYHBIC JKUBOT-
HBIE, CBUHBH H IpYTHE MTOJ00HBIE KUBOTHBIC), TOMAIITHUE XUBOTHEBIE (HallpuMep, cO0aKH, KOIIKHA U IpyTHe IMo-
JIOOHBIE JKUBOTHBIE) U TPHI3YHBI (HAPUMED, MBIIIN U KPBICHI).

"KorautuBHast GyHKIMA" WM "KOTHUTHBHBIHA CTAaTyC" OTHOCATCS K JIOOOMY MBICIUTEIPHOMY TIPOIECCY
BBICIIIETO TIOPSIIKAa B MO3T€ TN K COCTOSHHIO MO3Ta, COOTBETCTBEHHO, BOBJICUCHHOMY B 0OyUCHHE H/HIIH 3aIlo-
MUHaHUE, BKIIOYas, HO 3THM HE OTpaHWYWBas, BHUMaHHE, cOOp M HaKoIuieHHe WHpOpMamuu, oOpadOTKy HH-
(opmary, KpaTKOCPOUHYIO MaMSTh, KPaTKOBPEMEHHYIO MaMsTh, JOJTOBPEMEHHYIO IaMsTh, CTAPUECKYIO Ia-
MSTb, JETCHEPATHBHYIO IaMsATh, W3BJICUCHUE NaMATH, MuddepeHIpoBOYHOE 00yUeHHE, IPUHATHE PEIICHUH,
KOHTPOJIb TOPMO>KCHHUSI OTBETHBIX PEaklni, IepeKIoueHHE BHUMaHUs, 00y4eHHE C OTCPOUYCHHBIM IOJIKpEIUIe-
HHEM, TIePeAeIKy BRIpa0OOTaHHOTO HAaBBIKA, BPEMEHHYIO HHTEIPallUio T00POBOJIILHOTO TIOBEICHHUS, BRIpAKatoIe-
TO MHTEPEC K OKpY’Karolel cpeae 1 caMoo0CTyKMBaHHUIO, CKOPOCTh 00pabOTKH MH(OPMALINH, CYXICHHUE U pe-
IIeHUE TPOOJIEM, U COITHAIFHOE TIO3HAHHE.

VY monei, KOTHUTHBHAS (QYHKIMS MOXKET OBITh W3MEpeHa, HallpuMep, HO STHM HEe OTpaHHYMBas, IIyTEM HC-
TOJIb30BaHUS IIKAJBI OLIEHOK o0mero kimandeckoro BredataeHus (CIBIC-plus scale); kpaTkoi IIKanbl ONCHKH
ncuxudeckoro craryca (MMSE); meliporicuxuatpudeckoro onpocHruka (NPI); kmuHUYeCKONW pEHTHHTOBOM IITKa-
mer gemennun (CDR); keMOpumKCKol aBTOMaTHU3MPOBAaHHON OaTapen Helporcuxonorndeckux TectoB (CAN-
TAB); repuaTpudecKoi mKaimbl KIMHUIecKor oreHkr kommnannu Sandoz (SCAG), tecrta bymike Ha ceneKkTHB-
Hoe 3aromuHanue (Buschke and Fuld, 1974); nonrecta Ha BepOasbHBIE MapHbIE acCOLMALMK; OATECTA HA JIO-
THYECKYIO NaMsITh; TIOATECTa Ha BU3YAIbHYIO PENPOIYKIUIO C TOMOIIBIO YTOYHEHHOH MIKalbl TaMsiTH Bekciepa
(WMS-R) (Wechsler, 1997); Tecta Bu3yanbHO# peTeHIMH beHTOHa MM 3a1a4ul SIBHOTO MPUHYANTEIBHOTO BBI-
0opa ¢ TpeMs ambTepHATUBAMU, WK OaTapeH COTNIACOBAHHBIX Heiliporcuxonornyeckux TectoB MATRICS. Cwm.
nyonukanuu Folstein et al., J Psychiatric Res 12: 189-98, (1975); Robbins et al., Dementia 5: 266-81, (1994);
Rey, L'examen clinique en psychologie, (1964); Kluger et al., J. Geriatr Psychiatry Neurol 12:168-79, (1999);
Marquis et al., 2002 and Masur et al., 1994. Kpome Toro, cMm. Takke myosmkamuio Buchanan, R.W., Keefe,
R.S.E., Umbricht, D., Green, M.F., Laughren, T. u Marder, S.R. (2011), The FDA-NIMH-MATRICS guidelines
for clinical trial design of cognitive-enhancing drugs: what do we know 5 years later? Schizophr. Bull. 37, 1209-
1217.

B cucremax sKceprMEHTATBHBIX MOJICNE Ha )KHBOTHBIX KOTHUTHBHAS (PYHKITHS MOKET OBITh M3MEpeHa
MHOTOYHCICHHBIMHA XOPOIIO H3BECTHBIMH CII0COOaMH, BKIIIOYAIOIIMMH HCIIONB30BAHME BOTHOTO JIAOMPHHTA
Moppuca (MWM), paguansHoro nadbupuHra bapHeca, MpUNOAHATOrO pajuaibHOTO PYKaBHOTO JadupuHTa, T-
00pa3Horo JabUpHHTA WIH JIIOOBIX IPYTUX JIAOUPHUHTOB, B KOTOPBIX )KUBOTHBIE UCIIOJIB3YIOT IIPOCTPAHCTBEHHYIO
nHpopmanmio. KorunTuBHast GyHKIMS MOXKET OBITH OIIEHEHA IyTEeM HepeesIKM BHIPaOOTAaHHOTO HaBBIKa, IKCT-
paMepHOTO CIBHIa, YCIOBHOTO OOYYEHHs paclio3HaBaHHUIO 00pa30B M OLICHOK OKUAAHMS Harpaipl. Jins oneHkn
KOTHUTHUBHOM ()YHKIIMHM MOTYT OBITh TaK)K€ MCIIOJIb30BaHbI JPYTHE XOPOIIO U3BECTHBIE TECTHI, TAKUE KaK 3a1auH
Ha pacro3HaBaHWE HOBOTO OOBEKTa M pacliO3HABAaHHE 3allaxa.

KoranTtuBHas QyHKINSI MOXKeT OBITh TakKe U3MEpEeHa IMyTEeM HCIIOJIb30BaHISI METOIOB BU3YalU3aIlHH, Ta-
KHX Kak mo3uTpoH-aMuccronHas tomorpadus (PET), ¢yHknnoHanmbHas MarHUTHO-pE30HAHCHAs TOMOTpadus
(fMRI), ongHodoToHHas aMuccHoHHas koMmbioTepHas Tomorpadust (SPECT) wim moboit npyroit meton Bu3ya-
JIM3aIMY, KOTOPBIA MMO3BOJSET M3MEPHUTh (DYHKIHIO MO3ra. Y KMBOTHBIX, KOTHUTHBHAS (DYHKIHS MOXKET OBITh
TaKXKe N3MEpeHa IEKTPOPH3NOIOTUICCKIMH METOIaMHU.

"YcuneHnne" KOTHUTUBHOM (YHKIIMM O3HAuaeT BO3JCHCTBHE HAa HAPYIICHHYIO KOTHUTHUBHYIO (DYHKIHIO, B
pe3ysbTaTe 4ero oHa CTAHOBHTCS ITOYTH TaKOW ke, Kak (YHKIHS HOPMAaJIBLHOTO 310poBOro cyobekra. Kornm-
TUBHas! (YHKIMSI MOXET OBITh YCHJIEHA JI0 J000H 0OHApyKUBAEMOH CTEIEHH, HO, B CIIydae JIIO/eH, MpeAroYTH-
TENIBHO, YTOOBI YCHIICHHE TTO3BOJISIO CYOBEKTY ¢ HapyIIeHHEM KOTHUTHBHOW (PYHKIMH B JOCTATOYHOH CTEHEHU
OCYIIECTBIISITH HOPMAJBbHYIO MTOBCETHEBHYIO KH3HEAEATECILHOCTh Ha TAKOM YPOBHE, KOTOPBIH OBUT OBl KaK MOX-
HO OoJjiee ONMM30K K YPOBHIO HOPMAaJILHOTO 3/I0POBOTO CyOBEKTa MIIM HOPMAaJbHOTO 3J0POBOTO CYOBEKTa M3 CO-
OTBETCTBYIOIIEH BO3PACTHOU T'PYIIIIHI.

B psapge ciydaes, "ycuiieHne" KOTHHUTUBHON (QYHKIMU Y CYOBEKTa, TIOJIBEPKEHHOTO BO3PACTHBIM KOTHH-
TUBHBIM U3MCHEHHUSIM, O3HAYaeT BO3/ICHCTBHE HA HAPYIICHHYIO KOTHUTUBHYIO (DYHKIIHIO, B PE3YJIBTATE Yero OHa
CTaHOBUTCS IOYTH TaKOH ke, KaKk (PYHKIHS HOPMAIFHOTO 3/I0POBOTO CYyOBEKTa M3 COOTBETCTBYIOIIEH BO3pac-
THOU TPYIIIBI WK (YHKIHUS MOJIOJIOTO COBEPIICHHOIETHETO cyOhekTa. KOorHUTHBHAA (QYHKIMA TaKOTO CyOBEKTa
MOXeT OBbITh ycuieHa JI0 JT000i 0OHapyXMBaeMOH CTEleHH, HO, B CiIydae JIIOJEH, MpeqmoYTHTENIBHO, YTOObI
yCHIJICHHE TTO3BOJISIIIO CYOBEKTY C HapyIIeHHEM KOTHUTHBHON ()YHKIMH B JOCTATOYHOH CTENEHH OCYIECTBIISTH
HOPMAaJIBHYIO ITOBCEHEBHYIO XKH3HEAEATEIBHOCTh Ha TAKOM YpPOBHE, KOTOPBIH OB OBl Kak MO>KHO Oosee Onu-
30K K YPOBHIO HOPMaJIbHOTO 3/I0POBOTO CyOBEKTa MIIH MOJIOJIOTO COBEPLICHHOJIETHETO CYOBEKTa MIIM HOPMaJlb-
HOT'O 3/I0pPOBOTO CYOBEKTa M3 COOTBETCTBYIOIICH BO3PACTHOM TPYIIIBL.

"CoxpaHeHre" KOTHUTHBHOW (YHKIMU O3HAYaeT BO3JECHUCTBHE HA HOPMAIIBHYIO WIIM HapyIICHHYIO KOTHH-
TUBHYIO (DYHKITHIO, B pe3yJIbTaTe Yero OHa He MOHIKACTCS WIN He MajaeT HIDKE TOTO YPOBHS, KOTOPHIH HaOIr0-
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JIancsl y cyObeKTa ¢ MOMEHTA TICPBOTO MPOSBIICHUS HITU TUATHO3a, WK JJOCTUTA€TCS OTCPOUYKA TAKOTO CHIDKCHHS
KOTHUTHBHOHM (DYHKITHH.

"Vay4direHrne" KOTHUTHBHOW (PYHKIIMHM BKITIOYAET yCHJIEHHWE KOTHUTHBHOW (YHKIMHM W/WIW COXPaHECHHE
KOTHUTHBHOHN (PYHKITUH Y CyOBEKTA.

"KorautuBHOE HapyIieHne" OTHOCUTCS K KOTHUTUBHON (PYHKIMH y CyOBEKTOB, KOTOpas HE SBIISETCS Ta-
KOI aKTHBHOM, KaK MOXHO ObITO OBI OKMAATH B CIIydae HOPMAJBHOTO 3J0pPOBOTO cyOBekTa. B psne cioydaes,
KOTHHUTHBHAS (DYHKIHMSA CHIDKaeTcs MpHONM3uTeNbHO Ha 5%, mpubmusutensHo Ha 10%, mpuOmmM3nTensHO Ha
30% wm Goee MO CPaBHEHUIO ¢ KOTHUTHBHOM (DyHKIHEH, KOTOPYIO MOXKHO OBUTIO OBl OKHMIATh B CIy4ae HOP-
MaJILHOTO 3JIOPOBOTO CyOBekTa. B psme cimydyaeB, "KOTHUTHBHOE HapylIeHUE" y CYOBEKTOB, MOJBEPKCHHBIX
BO3PACTHBIM KOTHUTHBHBIM HApPYIICHHUSM, OTHOCHUTCS K KOTHUTUBHOW (DYHKITUH y CYOBEKTOB, KOTOpAst HE SIBJIS-
€TCS TAKOH aKTUBHOM, KaK MOXKHO OBLITO ObI OXKHIIATh B CiIy4ae (QYHKIIMHA HOPMAIBEHOTO 3J0POBOTO CYOBEKTA U3
COOTBETCTBYIOIICH BO3PACTHOM rpynbl WK (DYHKIIH MOJIOJOTO COBEPIICHHOJIECTHETO CyOBEKTa (TO €CTh CyOBh-
€KTOB CO CpeIHEH BEIMIMHON 0aIUIOB ISl JAHHOTO BO3pacTa MPU KOTHUTUBHOM TECTUPOBAHUN).

"Bo3pacTHOE KOTHUTHBHOE HapYIICHUE" OTHOCHTCS K KOTHUTHBHOMY HAapYIICHUIO Y TIOXKHIIBIX CYOBEKTOB,
Yy KOTOPBIX MX KOTHHUTHBHAS (DYHKIHS HE SIBIETCS TaKOM aKTHBHOM, KaK MOXKHO OBIJIO OBI OKHJIATh B CIydae
HOPMAaJIFHOTO CyOBEKTa U3 COOTBETCTBYIOIICH BO3PACTHOM TPYIIIBI MM B CIIy4ae MOJIOJBIX COBEPIIIEHHOIETHIX
cy0BexToB. B pszge cirydaeB, KOTHUTHBHAS (DYHKIHS CHIDKAETCS MPHOIM3UTENBHO Ha 5%, MpHOIM3HTEIRHO Ha
10%, npubnm3urensHo HA 30% wim GoJiee 1Mo CpaBHEHUIO C KOTHUTHUBHON (QYHKIINEH, KOTOPYIO MOKHO OBIIIO OB
OXKH/IaTh B CIy4ae HOPMAJIBHOTO CyOBEKTa U3 COOTBETCTBYIONIECH BO3pacTHOH Ipymmsl. B psae ciydaeB, KOrHH-
TUBHAS (QYHKIUS SBIISETCS TAKOM XKe, KaK (PYHKITHS, KOTOPYIO MOYKHO OBUIO OBI OKHAATH B CIIydae HOPMAIbHOTO
CyOBeKTa M3 COOTBETCTBYIOIICH BO3PACTHOM TPYIIIBI, HO ABJSICTCS MOHIKCHHON MPUOTU3UTENBHO Ha 5%, mpH-
ommurensHO Ha 10%, mpubausurensHo Ha 30%, npudmusuTesnsHO Ha 50% wiau OoJee 1Mo CpaBHEHHIO C KOTHHU-
TUBHOU (PYHKIHCH, KOTOPYIO MOXHO OBLIO OBl OKHIATh B CIy4ae MOJIOJOTO COBEPIICHHOJETHETO CYOBCKTA.
Bo3spacTHoe HapyIIeHHEe KOTHUTUBHOU (DYHKIIMHA MOKET OBITH CBS3aHO C YMEPEHHBIM KOTHUTHBHBIM HAPYIICHU-
eM (MCI) (BKIFOUYAIOMIM aMHECTHUECKOE YMEPCHHOE KOTHUTHBHOE HAPYIICHUE U HCAMHECTHYCCKOE YMEPEHHOE
KOTHUTHBHOE HapyIICHHE), BO3PACTHBIM HapylieHueM mnaMatu (AAMI) u Bo3pacTHBIM CHI)KEHHUEM KOTHHTHB-
HBIX criocobHocTeit (ARCD).

"KorautuBHOE HapyiieHHe", cBsi3aHHOE C 00JIE3HBI0 AIbIIeiiMepa WM OTHOCAIIeecs K Ooe3Hu AJbII-
reiimepa WM BO3HUKAOIIEe NpH 00Ne3HW AUblreiiMepa, OTHOCHTCS K KOTHUTHBHOH ()YHKIIUH Y CYyOBEKTOB,
KOTOpas He SBJSIETCS TAKOW aKTUBHOMU, KaK MOYKHO OBIJIO OBl OKHAATH B CiIydae CyOBEKTOB, Y KOTOPHIX HE ObLIa
JIarHOCTHpOBaHa O0Jie3Hp AJbIreliMepa Ha OCHOBE TPAJUIIMOHHBIX METOINK U CTAaHAAPTOB.

"YMmepeHHoe korHUTHBHOE HapymieHue" unn "MCI" 0THOCUTCS K COCTOSHUIO, XapaKTepH3YIOLMIEMYCs U30-
JUPOBAHHBIM HAPYIICHUEM MMaMATH, HECOIMPOBOKIAOMIMMCS IPYTUMU KOTHUTHBHBIMU PacCTPOHCTBAMHU, U OT-
HOCHUTEIFHO HOPMAJBHBIMH (PYHKIIMOHANBHBIMU CHOCOOHOCTsIMH. OOMH HA0Op KPUTEPHEB VIS KIMHHYSCKOU
muarHoctiuku MCI ompenenseT cieayromue xapakTepucTuke: (1) jxanoObl Ha yXyIIICHHE TaMsTH (TI0 coo0Ie-
HUSM TTallUCHTA, JIUIA, IPEIOCTABUBIIEIO CBEACHUS, U JICUallero Bpaya), (2) HOpMaibHas MOBCEIHECBHAS Cs-
tensHOCTh (ADLs), (3) B 11eoM HOpMasibHasi KOTHUTUBHAsL QyHKIM, (4) HE COOTBETCTBYIOIEE BO3PACTy Hapy-
IIEHHE TTaMATH (ompeaersieMoe B 6ayuiaX MpH CTaHAAPTHBIX OTKIOHEHISIX HIDKE CPEAHEro 3HAYCHUS IS JaHHO-
ro Bo3pacra 6ojee dyeM Ha 1,5), u (5) OTCyTCTBHE MHIUKATOPOB JEMEHIMH (OTPEICIIIEMbIX B COOTBETCTBHH C
MeTonudeckuMu ykazanusmMu DSM-IV). Petersen et al., Srch. Neurol. 56: 303-308 (1999); Petersen, "Mild cog-
nitive impairment: Aging to Alzheimer's Disease". Oxford University Press, N.Y. (2003). KorauruBaoe pac-
CTpOHCTBO y cyOBekToB ¢ MCI MOXKeT BKIIOYATH JIOOYI0 KOTHUTHBHYIO OOJIACTH MM YMCTBEHHYIO ICSITEIb-
HOCTh, B TOM YHCJIC 3allOMHHaHUE, (JOPMYIHPOBAHHUE, ACCOLUMPOBAHUE, TPOSIBICHHE BHUMAaHHUS, BOCIIPUSITHE,
penieHue npoodiieM, CIOCOOHOCTh K LIEICHATPABICHHOW NESITEIBPHOCTH U 3PUTEIBHO-IIPOCTPAHCTBEHHBIC HABBI-
ku. Cwm., Hapumep, Winbald et al., J. Intern. Med. 256:240-240, 2004; Meguro, Acta. Neurol. Taiwan. 15:55-57,
2008; Ellison et al., CNS Spectr. 13:66-72, 2008, Petersen, Semin. Neurol. 27:22-31, 2007. YMepeHHOE KOTHH-
tuBHOe Hapymenune (MCI) TOMONHUTETFHO MOAPa3CIAIOT Ha aMHECTUIECKOS YMEPEHHOE KOTHUTHBHOE HapYy-
menue (aMCI) n HeaMHEeCTHYEeCKOe YMEPEHHOS KOTHHUTUBHOE HApPYIICHHE, XapaKTePHU3YIoUIeecs, B YaCTHOCTH,
paccTpoiicTBoM (Wi ToTepei) mamsTi. YMepeHHoe korHuTuBHoe Hapymenne (MCI) ompenenstor kak amHe-
CTHUYECKOE YMEepeHHOe KOTHUTHBHOE Hapymienne (aMCI), eciin oOHapyKHWBaeTCs, UYTO MaMATh SBJIACTCS Hapy-
MICHHOW C Y4eTOM JaHHOTO BO3pacTa W ypOBHS 00pa3oBaHHOCTH cyObekTa. C IPyroil CTOpOHBI, eCiiu 0OHApY-
JKHUBACTCS, YTO IaMATh CYOBEKTa, YIUTHIBAasl €ro BO3pacT U 0Opa3oBaHue, SBIACTCS HEHAPYIICHHOHN, HO ApYyTrHe
HE OTHOCAIIMECS K MaMATH KOTHUTHBHBIC TPOSIBICHUS, Takue Kak (OPMYIHPOBaHUE, CIIOCOOHOCTH K IIeNieHa-
MIPaBJICHHON AEATENBHOCTH HMIIM 3PUTEIBHO-TIPOCTPAHCTBEHHBIC HABBIKH, SBIIIOTCS HAPYIICHHBIMH, YMEPEHHOE
korHuTHBHOC HapyieHue (MCI) ompenensfoT Kak HEaMHECTHYECKOE YMEPCHHOE KOTHHTHBHOC HApYIICHHE.
AMHecTHYEeCKOe YMepeHHOe KOrHHTHBHOE HapyrieHue (aMCI) m HeaMHECTHYECKOE YMEPEHHOE KOTHHTHBHOE
HapyIICHHE MOTYT 00a OBITH JOTOJHUTEIHHO MOPAa3ICIICHBI HA OJMHOYHOE WM MHOYKECTBCHHOC MPOSBICHUE
MCI. aMCI-oauHO4YHOE MPOSIBJICHHE OTHOCUTCS K COCTOSIHHIO, [P KOTOPOM HapyllleHa MaMsTh, HO HE Apyrue
KorHUTHBHEIC 001acTi. aMCI-MHOXECTBEHHOE TPOSIBICHHE OTHOCUTCSI K COCTOSIHUIO, TIPH KOTOPOM HapyIIIeHA
maMsITh W TI0 MCHBIICH Mepe OJlHa JIpyras KOTHUTHBHAs oOnacTh. HeaMHecTHUECKOE YMEPECHHOE KOTHHTHUBHOC
HapyIIeHUEe MPEICTABIACT COO0 OMUHOYHOE MPOSBICHUE WM MHOKECTBCHHOE IPOSBIICHHUE, B 3aBHCUMOCTH OT
TOTO, SBISETCS HAPYIICHHOW WM HEHapyIIEHHOH Ooiee 4eM ogHa KOTHUTHBHAS 00JacTh, HE OTHOCSIIASCST K
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namsta. Cm., Hanpumep, Peterson and Negash, CNS Spectr. 13:45-53, 2008.

JuarHoctupoBanue ymepeHHOro korautuBHoro HapyireHus (MCI) oObiHO BKIIOYAET B ce0s OOBCKTUB-
HYIO OIICHKY KOTHHUTHBHOTO HAapYIICHHUS, KOTOPYIO OCYIIECTBIIIIOT ITyTEM HCIIONB30BAaHUS OOMIETIPH3HAHHBIX
HEHPOTICUXOJIOTHUECKUX TECTOB, BKIIOYAIOIINX KPATKYIO MIKATY OIEHOK ncuxudeckoro craryca (MMSE), kem-
OpHIDKCKYIO aBTOMATH3MUPOBaHHYIO Oatapero Herporcuxonorndeckux TectoB (CANTAB) u nnauBumyanbHbIE
TECTBI, TaKWe Kak TecT Pes Ha ciayxopedeBoe 3ayumBanue (AVLT), moaTecT JOTUYIECKONW MaMATH C IMTOMOIIBIO
YTOYHeHHOH mKasl mamsitn Bekcinepa (WMS-R) u Tect Hpro-Mopkckoro yrmsepentera (NYU) Ha Bocmpoms-
BenieHUe conepkanus ab3ana. Cwm. Folstein et al., J Psychiatric Res 12: 189-98 (1975); Robbins et al., Dementia
5:266-81 (1994); Kluger et al., J Geriatric Psychiatry Neurol 12:168-79 (1999).

"BospactHoe Hapymenune nmamsata (AAMI)" oTHOCHTCS K CHIKEHHIO TTaMSITH BCIIEJICTBUE cTapeHus. [lanm-
€HTa MOTYyT cuuTaTh uMmeromuM AAMI, ecinu OH WM OHAa HaXOJUTCS B BO3pacTe Mo MeHblieil Mepe 50 ner u
COOTBETCTBYET BCEM CIICIYIOIIUM KPUTCPHSIM: a) HMAMCHT 3aMETHJ YXYyIIICHUEC XapaKTePUCTUK TTaMATH, b) ma-
IIUCHT XYK€ BBITIOJIHSACT CTAHIAPTHBIM TECT HAa 3aIIOMHHAHUC 110 CPABHCHHIO C MOJIOJIBIMU COBEPIICHHOICTHIMH
JIFOIEMU, C) BCE TIPOYUE OYCBHUIHBIC TIPUYHUHBI CHIDKCHUS TTAMSATH, KPOME HOPMAJILHOT'O CTAPEHHUS, OBUTH UCKITIO-
YeHHI (IPYTUMU CIIOBAMH, CHIDKCHHE MTAMSATH HE MOXKET OBITh MPHUIACAHO APYTUM IMPUYMHAM, TAKUM KaK HEJIaB-
HUHM CepAeyHBIN MPHUCTYI WM TPaBMa TOJIOBEI, JACMPECCHBHOE COCTOSHHE, MOOOYHBIE PEaKIMH TPH JICUCHHH,
Oone3ns Anplreiimepa v Tak gajee).

"Bo3pacTHoe CHMXEeHHE KOTHUTUBHBIX criocoOHocTelt (ARCD)" oTHOCHTCS K CHYDKEHHUIO TTAMSTHA U KOTHH-
THBHOHM CIIOCOOHOCTH, KOTOPOE SIBJIIETCS €CTECTBEHHBIM CIICACTBHEM CTapeHUs y mroneh (Hampumep, Craik &
Salthouse, 1992). 3To Takxke CIpaBeaTUBO MPAKTUIECKH TSI BCEX BHJIOB MIIEKOMUTAIONMX. Bo3pacTHoe Hapy-
IICHUE TTAMSATH OTHOCHUTCS K MOXKMJIBIM JIFOJSIM C JICHCTBUTEIBHBIM CHUKCHUAEM MAMSITU IO CPABHCHHUIO C X T1a-
MSATBIO B 00OJICE MOJIOZOM BO3PACTE, HO KOTHUTHBHAS (DYHKIHSI KOTOPBIX ABJISACTCS HOPMAILHOU MPH CPAaBHCHHUU
¢ KOTHUTHBHOW (pyHkumei nx ceepctHnko (Crook et al., 1986). CooTBeTcTBYy!IOIIEE BO3pACTy CHIKEHUE TTaMs-
TH sIBIsieTCs OoJiee ONArOMPUSTHBIM JHATHO30M, KOTOPBIH MOJYEPKUBACT, YTO CHIDKCHUE MAMSTH SBISCTCS
HOpMaIbHO pa3BuBatoniumMcs usmenenueMm (Crook, 1993; Larrabee, 1996), a e nmatodusnonormyeckum (Smith
et al., 1991), u 3T0 M3MEHEHHE PEAKO MPOTPECCUPYET B siBHYIO neMeHInio (Youngjohn & Crook, 1993). B pyko-
BOJACTBE IO JMArHOCTUKE M CTAaTHCTHYECKOMY YYeTy INCHXWYeckux 3adoneBanuii, IV pemakuus (DSM-IV
(1994)) cucremaTu3upoBaHa AUArHOCTUYECKas KiacCH(HKAIMS BO3PACTHOTO CHUKEHHS KOTHUTHUBHBIX CIIOCO0-
Hoctelt (ARCD).

"IemeHtust" 0003HaYaeT COCTOSIHHUE, XapaKTePU3YIOMIeeCs TSIKEIBIM KOTHUTHBHBIM PacCTPOHCTBOM, KO-
TOpPOE OTPHUIATEIHHO BIHAET HA ITOBCETHEBHYIO KU3HEACATCIFHOCTD. Y CYOBEKTOB C AEMEHIMEH TakXkKe MpOsB-
JISFOTCS IPYTHE CUMIITOMEI, TAKHE KaK HapYIICHUE PACCYIUTEIBHOCTH, U3MCHEHUS JIMYHOCTH, JIC30PHCHTHPOBA-
HUE, CIIyTAHHOCTh CO3HAHHS, M3MCHCHUS MOBEICHUS, TPOOIEMBI peUYr U JBUTATCIBHBIC HapyIICHUS. V3BeCTHEI
pa3IMYHBIC THITHI IEMCHIINH, TaKHe Kak O0oyie3Hb AnblreimMepa (AD), cocynucTas [eMEeHIUS, IEMCHIIHS C TEIb-
tamu JIeBH U TOOHO-BUCOYHAS JICMCHIIHS.

Bonesnp Amnbureiivepa (AD) Ha ee paHHel cTaguM XapakTepu3yeTcs paccTpoicTBamu mamstu. boisee
MO3IHUC CHMIITOMBI BKJIFOYAIOT HAPYIMICHUE PACCyIUTECIBLHOCTH, NC30PUCHTUPOBAHKE, CIIYTAHHOCTh CO3HAHUS,
W3MEHEHHUS TIOBEACHUS, MPOOJIEMBI peur M JBUraTeNbHBIE HapymeHus. [ mcronormueckn, AD xapakrepusyercs
0eTa aMUJIOUTHBIMU OJIAIITIKAMHU U KITyOKaMu Tay-0erka.

Cocynamucrasi 1eMeHINS BO3HUKACT B Pe3yibTaTe MHCYIHTOB. CHMIITOMBI MEPEKPBIBAIOTCS C CHMITOMAaMHU
AD, HO 6€3 cocpeloTOYCHHUS Ha HAPYIIEHUH TTAMSITH.

Jemenus ¢ tenpiiamu JIeBu xapakTepu3yeTcsi aHOMAIFHBIMHU OTJIOKEHISIMH anb()a-CHHYKIEHHA, KOTOPHIE
00pa3yroTcsl BHYTPH HEHPOHOB B TOJOBHOM Mo3re. KOrHHTHBHOE HapylIcHHE MOXET OBITh Moxoke Ha AD,
BKITIOYAsl PACCTPOMCTBA MTAMSATH U PACCYJUTEIBHOCTH U U3MCHCHHUS [TOBCICHHUS.

JIoGHO-BUCOYHAS IEMEHIIHS XapaKTePU3yeTCsl IIIH030M, IOTepei HeHPOHOB, TOBEPXHOCTHOMN CIIOHTHO3HOM
JIeTeHepaliel B JOOHOHM KOpe W/WIIH NePEAHUX TEMIOPAITBHBIX JOSIX U TeabllaMu [1uka. CHUMITOMBI BKITFOYAFOT
U3MCHCHHUS JIMYHOCTH WM TIOBCACHUS, B TOM YHUCIC CHI)KCHHC HABBIKOB OOLICHUS M S3BIKOBOTO BEIpaXKe-
HUS/BOCIIPHUATHSL.

"TTocTTpaBMaTudeckoe crpeccoBoe pacctporictBo (PTSD)" oTHOCHTCS K TPEBOKHOMY PaCCTPOKNCTBY, SIB-
JISFOIEMYCSl MTHOBEHHBIM WJIM OTCPOYEHHBIM OTBETOM Ha SKCTPEMAIBbHOE COOBITHE, XapaKTepU3YIOIMEMYCs T10-
BTOPHBIM IIEPEKUBAHUEM TPABMBI, ICHXHYECKAM OIICTICHEHHEM WJIM W30eraHHeM BO3JIEHCTBHS, CBS3aHHOTO C
TPaBMOIi, ¥ TOBBIIIIEHHBIM BO30YXICHHEM. SIBIICHIE TOBTOPHOTO MEPEKUBAHMUS BKIIFOYAECT HABSI3UHUBBIC BOCIIO-
MUHAHUS, HEIIPON3BOJIBHOE IPOKPYINBAHHUE B MAMSITH ITPOU3OMIEAIICTO, HOYHBIC KOIIMAPHI M IICHXOJIOTHIECKHN
WK (PU3HONIOTHIECKUH TUCTPECC B OTBET HA HAIIOMUHAHMA O TpaBMe. Takue OTBETHI BHI3BIBAIOT TPEBOTY M MO-
TYT OKa3bIBaTh 3HAYUTEIFHOE BO3ACUCTBHIE, KAK XPOHHUECKOE, TAK U OCTPOEC, HA KAYECTBO KU3HU U (PU3HUUECKOE
W 3MOIMOHAIFHOE 3/10pOBbe marmenta. PTSD Takke cBs3aHa ¢ XapaKTEPUCTUKON KOTHUTUBHOTO PacCTPOMCTBA,
U TOXWIIble MHANBUAYYMEI ¢ PTSD xapakrepusyroTcst 0oliee CHIBHBIM CHIDKCHHEM KOTHUTHBHOM XapaKTepu-
CTHKH IO CPABHCHUIO C MAIIMCHTAMH U3 KOHTPOJIBHOH IPYIIIEL.

"[n3odppeHus" OTHOCUTCS K XPOHHYECKOMY TSDKEIIO MPOTCKAMIIEMY PACCTPOUCTBY, XapaKTEePH3YIOIIC-
MYCsl CIIEKTPOM TICHXOMATOJIOTUH, BKIIOYAIOIIUM IMO3UTHBHBIC CHMIITOMBI, TAKHE KaK HCOOBIYHBIC WM HCKa-
JKeHHbIE MEHTaJIbHBIC 00pa3bl (HampuMep, TaJUTIONUHALNN, OpeIoBbIe HeH), HETaTUBHBIE CUMIITOMBI, XapakKTe-
pusyronrecs ociabIeHreM MOTHBAIIMY W aJalITHBHON IIeJICHANIPABICHHOHN NEATEIFHOCTH (HAPUMEp, aHTel0-
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HHUCH, YMOIMOHAIEHON TYMOCTHIO, OTCYTCTBHEM MOTHBAIllMM) W KOTHUTHBHEIM HapylieHueMm. HecMoTps Ha To,
YTO MPEINOIAracTCs, YTO B OCHOBE MOJHOTO CIIEKTPa MCHXOMATOIOTHU MPH MH30()PCHUH JICKAT HAPYIICHUS B
TOJIOBHOM MO3T€, TeM HE MEHee, JOCTYIHbIC B HACTOSIIEe BpPeMs HEHpPOJIENTHYECKHE MPETapaTsl SBIIOTCS B
OoNBIIIHCTBE ciTy4yacB HeA(PEKTUBHBIMH NPH JICYCHUN KOTHUTHBHBIX HAPYIICHUH Y TTAI[HCHTOB.

"Bbunomsipaoe paccrporictBo" uian "BP" win " MaHHaKaNbHO-IEMPECCHBHOE PacCTpOMCTBO" WK ""MaHHWA-
KaITbHO-JIETIPECCUBHOE ~ 3a0oJieBaHWe"  OTHOCHUTCS K  XPOHHYECKOMY  IICHXOJOTHYECKOMY  pPacCTpOM-
CTBY/paccTpoOiCTBY HACTPOEHHS, KOTOPOE MOXKET OBITH 0XapaKTEPH30BAaHO 3HAYUTEIHHBIMH M3MEHECHUSMH Ha-
CTPOEHUS, BKIIFOUAIONITUMH TIEPHOIBI NESMIPECCHH M TIEPHOABl MaHUAKAILHOU diigopuu. BP MoxkeT ObITH AHarHo-
CTHPOBAHO OIBITHBIM BPayOM Ha OCHOBE Omorpaduu U aHaMHe3a, KOHCYJIBTAIlMK B (JOpME Onpoca ¥ MEUIIH-
CKOro ocMoTpa. TepMuH "MaHUaKalbHOE COCTOAHUE" WM '"MaHMaKaJdbHbIE MEPUOIBI" WM APYTHE€ BapHaHTHI
OTHOCSTCS K NIEpHO/iaM, B KOTOPBIE y HHANBHIyyMa 0OHApY KUBAIOTCSl HEKOTOPBIE MM BCE U3 CIICAYIONIUX IIPO-
SIBIICHUI: TIEPECKaKMBAHUE C OJHOM WJICH Ha NPYTYIO, OBICTpas peyb, MOBHINICHHBIC YPOBHU aKTHBHOCTU H BO3-
Oy>XIeHUsI, a TAaK)Ke 3aBbIIICHHAs] CAMOOIIEHKa, SH(OpHs, HEBEPHBIC CYXKICHHs, OECCOHHMIIA, HApYIICHHAas KOH-
LEHTPAINS ¥ arpecCHs.

"AMHOTpOodHUIEeCKI O0KOBOH cKilepo3", 0003HavaeMbIl Takke Kak ALS, OTHOCUTCS K TPOTpeCCUpYIoIe-
My, TNPHUBOJAMIEMY K CMEPTEIBHOMY HMCXOHY, HeHpolereHepaTHBHOMY 3a00JIEBAaHUIO, XapaKTEPH3YIOUIEMYCS
JlereHepaluel MOTOPHBIX HEUPOHOB, HEPBHBIX KJIETOK B LIEHTPAIbHON HEPBHOM cUCTEME, KOTOpPbhIE PEryIUupyIOT
MIPOM3BOJILHOE COKparienne MbIII. ALS Taxke xapakTepusyercs HEHpOHAILHOH AereHepanueid B SHTOPUHAIb-
HOW 00JIaCTH KOPHI U THITIIOKaMITe, HaPYIICHUSIMH MTaMSATH U HEUPOHAIEHOW THIIEPBO30YIMMOCTHIO B PA3IMIHBIX
001aCTSAX TOJIOBHOTO MO3Ta, TAKUX KaK KOpa TOJIOBHOTO MO3Ta.

"KoruutuBHOE HapylleHUE, CBSI3aHHOE C PaKoOBOW Tepamueil" OTHOCUTCS K KOTHUTMBHOMY HapyIIECHHUIO,
KOTOPOC Pa3BUBACTCS Y CYOBEKTOB, IMOJIBEPracMbIX IPOTUBOPAKOBOW TEPAIUH, TAKOW KaK XUMHOTEpAIus U pa-
quotepanus. [{UTOTOKCHYHOCTE M pyrue BpeaHbIe TOOOYHbIE BO3IEHCTBHS Ha TOJIOBHOW MO3T IPOTUBOPAKOBOM
TEpAaIuH BEI3BIBAIOT KOTHUTHBHOE HAPYIIICHUE B TAKUX (DYHKIUAX, KaK 3alIOMUHAHKE, O0YYCHUEC  BHUMAHUE.

Bonesns Ilapkunacona (PD) mpezncraiser co0OW HEBPOIOTHYECKOE HAPYIICHHUE, XapaKTepU3YHOIICeCs
CHIDKEHHEM IPOM3BOJIFHBIX IBIKCHUN. Y CTPaarolero 3TUM 3a00JeBaHHEM IallMeHTa CHIDKASTCS MOTOpPHAs
AKTUBHOCTH M 3aMEIJISIOTCS IPOU3BOJIbHBIC IBIDKEHHUH 0 CPABHEHUIO C HOPMAaIbHBIM WHAWBHAYyMoM. [larm-
€HT UMEeEeT XapaKTepHyIo "Macky" JIMia, TeHACHINIO CIIEIITUTh TP X0h0€, HAXOIUTHCS B COTHYTON T03€ U HC-
TIBITBIBAET OOIIYI0 MBIIMICYHYIO C1a00CcTh. [IposBIsieTCS PUTHOHOCTH MO THUIYy CBHHIIOBOW TPYOBI MACCHBHBIX
nBrKeHUH. Ele 0HO#M BaXKHOW XapaKTEPUCTHKON 3a00JeBaHUS SBISETCS TPEMOP KOHEUHOCTEH, BOSHUKAIOIIIHMA
B COCTOSIHUH ITOKOS M YMECHBIIAIOIIUICS TIPH ABIKCHHH.

Hcnonp3yemblii B M300peTeHHN TEPMHH "ayTHU3M" OTHOCHTCSI K PacCTpPOCTBY ayTHCTHYECKOTO CIIEKTPa,
KOTOpOE XapaKTepHU3yeTcsl HApyIIEHNEM Pa3BUTHs HEPBHOM CHCTEMBI, NPUBOISIIIMM K PAacCTPOMCTBY COIMAIb-
HOTO B3aMMOJICHCTBHS U OOIICHUS, YTO BhIpAXKaCTCs Yepe3 OTPAaHUICHHBIC U TATOJIOTUYCCKU ITUKIHIHEIC IEHCT-
BUsl. "PaccTpoiCTBO ayTHCTHUYECKOTO CIIEKTpa"' OTHOCHUTCS K TPYIIE NMOPOKOB Pa3BUTHS, KOTOPHIC BKIFOYAIOT
ayTH3M, CHHApPOM Actmeprepa, o0lee pacCTpoHCTBO MCHXOJIOTHYECKOTO Pa3BUTHsI O€3 JOMOJIHUTEIBHBIX yTOY-
HeHuit (PDD-NOS wim aTunuuHblil ayTu3M), CHHAPOM PeTTa M 1e3MHTErpaTHBHOE PacCTPOWCTBO B JIETCKOM
BO3pacTe.

YMCTBEHHas] OTCTaJOCTh IPEICTABISAET cOOOM TeHEPATM30BAHHOE PACCTPOMCTBO, XapaKTepH3yomeecs
3HAYUTEIbHBIM HApyIICHHEM KOTHUTHUBHON (DYHKIIMHM M paccTpoiicTBaMH aanTallMOHHOTO IOBEICHHS. Y MCT-
BEHHYIO OTCTaJIOCTh 9acTO OMPEACIIIOT Yepe3 MoKa3aTeslb YMCTBEHHBIX criocobHocTedt (IQ) ¢ umcnom GasmmoB
ke 70. BpoxaeHHBIe TPUYMHBI BXOIAT B YUCIIO MHOTHX MEPBONPHUYMNH YMCTBEHHOMW OTCTANOCTH. J{uchyHK-
U0 HEWPOHHOW KOMMYHHKAIIMK TaK)Ke PACCMATPUBAIOT B KAYCCTBE OJHOM W3 MEPBOMPHYNH YMCTBEHHOW OT-
cranoctu (Myrrhe van Spronsen and Casper C. Hoogenraad, Curr. Neurol. Neurosci. Rep. 2010, 10, 207-214).

B psine ciydaeB, yMCTBEHHAs OTCTAIOCTh BKIIFOYAET, HO 3THM HE OTpaHUuYUBasi, cHHApoM [layHa, BelIokap-
JmuoGhauanbHBIA CHHIPOM, (PeTalbHBIA aKOTOJIBHBIA CHHIPOM, CHHIPOM JIOMKOH X-XpPOMOCOMBI, CHHIPOM
Knaitndenrepa, HelipodpuOpomaros, BPOXKICHHBIH T'HIIOTUPEOUAN3M, CHHAPOM Bmibsmca, (QeHHIKETOHYpPHIO
(PKU), cunapom Cmura-JIsmim-Onuria, cunapom [panepa-Bumm, cuanpom ®@enana-Mak/lepmuna, cuHIpom
Mogata-Bwicona, mummonatuio, cuaapoM Jloy u X-CIeTUIeHHYI0 YMCTBEHHYIO oTcTanocth. Cunapom JlayHa
MPEICTaBISIET COO0H paccTPOHCTBO, KOTOPOE BKIIOYAET KOMOMHAITMIO BPOXKACHHBIX ITOPOKOB PA3BHUTHS, BKIIO-
YaIOINX HEKOTOPYIO CTENEHb YMCTBEHHOH OTCTAJIOCTH, XapaKTEepPHBIE YEePTHI JHIA W, YacTO, IOPOKU CEpalla,
TIOBBIIMICHHYIO CKJIOHHOCTh K MH()EKIIMOHHBIM 3a00JI€BaHUSAM, MPOOJIEMBI CO 3pEHHEM U CIIYXOM U JPYTHE Ipo-
6memsl co 3mopoBbeM. CHHIPOM JIOMKOH X-XpOMOCOMEBI MPEICTaBIsIET COOOI IIMPOKO pacmpoCTpaHEHHYIO
(dhopMy BpOXKICHHONH YMCTBEHHOW OTCTaJOCTH, KOTOpas BcTpedaercs ¢ dactotor 1 u3 4000 y myxuuH u 1 u3
8000 y >keHIIMH. DTOT CHHIPOM TaKKe XapaKTEpU3yeTcs 3aJEPIKKON NMCUXUUECKOTO PAa3BUTHS, TUIIEPAKTUBHO-
CTBIO, CHHIPOMOM HapyLICHUs] BHUMAaHHUS U ITOBEJCHUEM, T0J00HBIM ayTUCTUYHOMY MOBEAEHHIO. D(PHEeKTHBHO-
TO JICYCHHS] CHH/IPOMa JIOMKOI X-XpOMOCOMEI HE CYIIIECTBYET.

O6ceccuBHO-KOMITYITbCHBHOE paccTpoiictBo ("OCD") mpeacrasiser co00i MEHTABHOE COCTOSIHUE, KOTO-
pO€ YaIie BCero XapaKTepU3yeTCs HaBSI3UMBBIMU MMOBTOPSIONUMHUCS HEKEIATSIHHBIMHI MBICISIMHU (KOMITYJIECUB-
HBIMH MBICIISIMH), YTO MPUBOJUT K KOMITYJIL,CHBHOMY TIOBEIACHUIO M YMCTBCHHOMW JEATEILHOCTH, TIO TIOBOJY KO-
TOPBIX MHIUBUIYYM HCIBITHIBACT HEMPEOIOIUMOE KeJIaHHE WX UCIIOIHHUTH (KOMITYJIbCUBHOE o0y aeHue). Co-
BPEMEHHBIC JMHUAEMHOJIOTHYCCKIE JaHHBIE YKa3bIBalOT, YTO IO PAacHpOCTPAaHEHHOCTH OOCECCHBHO-
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KOMITyJIbcuBHOE paccTpoiicTBo (OCD) 3aHMMaeT 4eTBEepTOe MECTO CpeH IICuXuUeckux paccrpoiicts B CIIIA. B
psizie uccieo0BaHNi BBICKa3bIBAIOTCS MIPEAIIONOKEHHS, YTO PAaCIIPOCTPAHEHHOCTh 00CECCHBHO-KOMITYJILCHBHOTO
pacctpoiictBa (OCD) cocTaBisieT OT OJHOTO JI0 TPEX MPOIEHTOB, XOTS PaCcPOCTPAHCHHOCTh KIMHIUYECKH JTHar-
HoctupoBarHOro OCD cocTaBiseT 3HAYUTETHHO MEHBITYIO BETHYNHY, YTO TIO3BOJISIET CHIENATh MPEAOIOKEHHE,
YTO MHOTHX MHIWBHIYYMOB C 3TUM PAacCTPONUCTBOM He mojaBepranu auarsoctuke. [lanuentoB ¢ OCD wgame Bce-
TO BBISBIACT IICUXOJIOT, TICUXHUATP TN NCUXOAHAINTHK HAa OCHOBE IWAarHOCTHYECKUX KPUTEPHEB, KOTOPEIC MPH-
BeZicHBI B "PYKOBOJICTBE TIO TUATHOCTHKE M CTATHCTUYECKOMY Y4ETy NCHXHUECKHX pacCcTporcTB" 4 mepepado-
tanHoe m3aanue (DSM-IV-TR) (2000), BKIroUalomyux XapakTePUCTUKNA HABI3UUBBIX MBICIICH W KOMITYJIbCUBHBIX
NOOYXKAECHUH.

Hapxomanust (Harmpumep, NpUBBIKAHUE K JIEKapPCTBEHHBIM CPE/ICTBAM, aJIKOTOJIbHAs 3aBHCUMOCTB) Tpell-
CTaBJIsIeT cO0OH NMCUXUYECKoe paccTpoicTBO. HapkoMaHusi He BO3HHKAET Cpasy ke Iociie BO3AEHCTBUS BEIECT-
Ba, KOTOpOE HE CJIEJOBAIO NMPHHUMAaTh. HampoTus, HApKOMaHMS BKJIIOYAET B Ce0sl MHOXKECTBO CJIOKHBIX HEW-
POHHBIX alanTalyii, KOTOpble Pa3BUBAIOTCS B TEUCHHE Pa3HBIX BPEMEHHBIX MHTEPBAIOB OT HECKOJILKUX 4acOB
JI0O HECKOJIBKUX IHeH miu Heckonbkux MecsieB (Kauer J. A. Nat. Rev. Neurosci., 2007, 8, 844-858). Ilyts k
HapKOMaHWW OOBIYHO HAYMHAETCS C TOOPOBOJIBHOTO MpHeMa OJHOTO MIIM HECKOJIBKUX HE IMOJIeKAIINX CBOOOI-
HOMY OOpAaITIeHHUIO BEIECTB (KOHTPOJIMPYEMBIX BEIIECTB), TAKMX KaK HAPKOTUKH, OapOUTypaThl, MeTaMpeTraMu-
HBI, QJIKOTOJIb, HUKOTHH W JI000€ M3 MHOXKECTBA IPYTHX TaKUX BEIIECTB, PACIIPOCTPAHCHNE KOTOPHIX KOHTPOJIH-
pyetcst 3akoHOM. C Te4eHHEeM BPEMEHH, TP JIUTEIHHOM IIPUMEHEHNH KOHTPOJIHUPYEMOTO BEIIECTBA (BEIIECTR),
CIOCOOHOCTH K JOOPOBOJIBHOMY BO3JEP)KAHUIO OT KOHTPOJHPYEMOTO BEIIecTBa (BEIIECTB) HapyIIaeTCs B pe-
3y/lbTaTe BO3ACHCTBHUNA NPH IIUTEIHHOM MPUMEHEHHH HAa (DYHKIIMIO MO3Ta W, CJIE€JOBaTENbHO, Ha ITOBEICHUE.
Kak TakoBasi, HApKOMaHUsI OOBIYHO XapaKTepU3yeTCsl HaBsI3UUBBIM IPUCTPACTHEM, CTPEMIICHUEM U IPUMEHEHH-
€M BeIIEeCTBa, KOTOPhIE COXPAHSIOTCA, Ja)Xe HECMOTPS Ha OCBEJIOMIICHHOCTH 110 TIOBOJY HETaTHBHBIX MOCIIE/CT-
Buil. [IpucTpacTust MOryT MpeacTaBiIsATh COO0M M3MEHEHHsI B OCHOBE HEWPOOMOJIOTMH MalueHTa, KOTOpbIe, T0-
BUJIUMOMY, CJIETyeT CYIIECTBEHHBIM 00pa3oM yCTPaHsTh, €CIIM CTaBUTCS 3ajJada BO3BPALICHUS K HOPMAJIbHOMY
COCTOSIHMIO. HapkoMmaHMs TaxKe XapaKTepu3yeTcs 3a4acTyio CUMIITOMaMH aOCTHHEHIMH, KOTOpBIE B Ciydae
HEKOTOPBIX BEIECTB SIBIISTIOTCS OTIACHBIMH ISl )KU3HU (HaIlpUMep, alKoroilb, 6apOUTypaTsl), a B Cirydae APYTHX
BEIIIECTB MOTYT MIPUBOAUTE K CYIIECTBEHHOMY KIMHHYICCKOMY NPOSBICHUIO (KOTOPOE MOYXKET BKIIIOYATh TOIIHO-
Ty, PBOTY, JIUXOPAJKY, TOJIOBOKPYXCHHE U OOMIBHOE TTOTOOTACIICHHE), TATOJIOTHYECKOMY COCTOSHHUIO M CHHKE-
HHUIO CIIOCOOHOCTH BO3BpAIICHUS K HOPMaJIbHOMY COCTOSHUIO. Hanmpumep, amkoromn3M, TakKe M3BECTHBIN Kak
AJIKOTOJIbHAS 3aBHCHMOCTBD, SIBISICTCS OJHMM M3 THUIOB TaKOH HAapKOMaHHH. AJKOTOJU3M, TJIABHBIM 00pa3oM,
XapaKTepU3yeTCsl YeThIPMSI CHUMIITOMaMH, KOTOpPbIC BKJIIOYAIOT IPUCTPACTHE, YTPATy KOHTPOIA, (HU3UIECKYIO
3aBUCHMOCTb M TOJEPAHTHOCTb. DTH CHMIITOMBI TaK)K€ MOTYT XapaKTepHU30BaTh 3aBUCHMOCTb OT JIPYTHX KOH-
TpoJIMpyeMbIX BemecTB. [IpucTpacTie k ankoromio, Takke Kak U K JPyrMM KOHTPOJIUPYEMBIM BEIIECTBAM, YacTO
SBJISIETCS CTOJIb )K€ CHJIBHBIM, KaK M IMOTPEOHOCTh B MHINIE WM Boje. TakuMm 00pa3oM, ajKOTOJIMK MOXET IIpo-
JIOJDKATh IUTh, HECMOTPS Ha CEPhE3HBIE MOCIEICTBUS I €r0 CEMBH, 3I0POBBE H/WIIN I0PUANYECKUE MTOCIIECT-
BUSL.

"JleueHne" COCTOSHUS MJIM TAallIEHTa OTHOCHTCS K IPOLECCy NPUHATHS Mep C IEJIbI0 JOCTH)KCHHMS I10JI0-
JKUTETBHBIX WU TPEOYEeMBIX Pe3yIbTAaTOB, B TOM YHCIIE KIMHUYECKUX PE3yNbTaToB. [10I0KUTETBHBIE WIH Tpe-
Oyemble KIIMHIHYECKUE PE3yIbTaThl BKIIOYAIOT, HO 3TUM HE OTpaHMYUBAs, NPEAOTBPAIICHHE WIH 3aMeIJICHUE
IporpeccupoBaHus 3a00JIeBaHMS WK PACCTPOICTBA WM OOJIeTYeHHE, yIyUIIeHHE M 3aMeJICHUE TIPOTPECcCH-
POBaHUS OJHOTO WIIM HECKOJIBKAX CHMIITOMOB KOTHHUTHBHOTO HAPYIIEHHUS, CBI3aHHOTO C PACCTPOMCTBAMH IICH-
TpasibHOH HepBHOM cucTeMbl (CNS), TakuMHU Kak BO3pPacTHOE KOTHUTHBHOE HAPYIIEHUE, YMEPEHHOE KOTHUTHB-
Hoe HapymeHne (MCI), aMmHecTHueckoe ymepeHHOe KOTHUTHBHOE HapymieHue (aMCI), Bo3pacTHoe HapylIeHue
namsta (AAMI), Bo3pacTHOE CHM)KEHHE KOTHUTUBHBIX criocoOHocTe#t (ARCD), nemeHmus, 60ne3Hb AJbITeii-
mepa (AD), mpoxpomainbHbIl TIepuo 6one3HH AJbIreiiMepa, MoCTTpaBMaTHYECKOE CTPECCOBOE PacCTPONCTBO
(PTSD), muzo¢penus, OUIONIIPHOE PacCTPOHCTBO, aMHOTpoduuecKknii 60KkoBoH ckiiepo3 (ALS), KOrTHUTHBHOE
HapyllIeHHe, CBSI3aHHOE C PAaKOBOI Tepamnueil, yMCTBEHHAass OTCTANOCTh, Ooje3Hs [lapkuncona (PD), paccrpoii-
CTBa ayTHCTHYECKOT'O CHEKTPa, CHHAPOM JIOMKOH X-XpOMOCOMBI, CHHIPOM PeTTa, KOMITyJIb.CHBHOE TIOBEICHHE U
HapKOMaHWs. B HEKOTOPHIX BapHaHTax OCYIIECTBICHHUS JICUEHHE BKIIOYACT MPEIOTBPAICHIE WIN 3aMeIJICHIe
MIPOTPECCHU PaCCTPONCTBA IeHTpanbHON HepBHOW cucteMbl (CNS) (Takoro kak paccCTpOHCTBO, OTIMCAHHOE B
n300peTeHnn). B KOHKpETHBIX BapHaHTax OCYIICCTBICHHS JICUCHHE BKIIOYAET OOJETYCHHE, YIYUIICHHE WIN
3aMeJUIeHIE TPOTPECCHPOBAHNS OJTHOTO WM HECKOJIBKUX CHMIITOMOB KOTHUTHBHOTO HApYyIICHHS, CBI3aHHOTO C
TaKMM PacCTPONCTBOM IEHTpabHOM HepBHOU crcTeMbl (CNS). B KOHKpEeTHBIX BapuaHTaX OCYIIECTBICHUS MO/~
BEpraeMblil JICUCHHIO CHMIITOM IIPEICTABISIET cO00I KOTHUTUBHOE HAPYIICHUE FIIH KOTHUTUBHOE PAaCcCTPONCTRBO.
Jleyenue BO3pacTHOrO KOTHUTHBHOI'O HAPYLICHHWS IOTOJIHUTENBEHO BKIIIOYACT 3aMEJICHHWE NMPEBpPAICHHS BO3-
pacTHOrO KOTHUTHBHOT'O HapymieHUs (BKJIIOYaromiero, Ho 3tuM He orpanmuuBas, MCI, ARCD u AAMI) B ne-
MeHIuto (Harpumep, AD).

"JleueHre KOTHUTHBHOTO HApYIICHHs" OTHOCHUTCS K NPOLECCY NPUHATHS MEp IO YJIyUIICHHIO KOTHUTHB-
HOHM QyHKIIMHU Y CyOBEKTa C KOTHUTHBHBIM HapyIICHHUEM, B PE3yJIbTaTe Yero XapakTepHCTHKa CyObEKTa B OJJHOM
win Oojee KOTHUTHBHBIX TeCTaxX YIydllaeTcst 10 Jro00H OOHapy>KMBaeMOH CTENEHH, WM MPEAOTBpAIIaeTCs
JanpHeHIee CHIDKEHHEe KOTHUTHBHOM ¢yHkumu. [IpennodrnrensHo, 9TOOB KOTHUTHBHAS (QYHKIHS CyOBEKTa
TOCJIe JICYeHUS] KOTHUTUBHOTO HapyIIeHHs ObliIa KaKk MOYHO OoJiee OJM3Ka K (YYHKIIMH HOPMaJIbHOTO 3JI0POBOTO
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cyObekTa. JledeHne KOTHUTUBHOTO HAPYIICHHMS Y JIFOJICH MOXKET yaydliaTh KOTHUTHBHYIO (YHKIHUIO O JIIOOOH
00HapyXKMBaeMOW CTEINICHHU, HO MPEIIOYTHTEIFHO, YTOOBI YIIydIIeHHE TTO3BOJISIIIO CYOBEKTY C HapyLIIeHHEM KOT-
HUTUBHOHM ()YHKIIMH OCYIIECTBISITH HOPMAIbHYIO MOBCEIHEBHYIO KU3HECSATENbHOCTh HA TAKOM ypPOBHE, KOTO-
pBIiA OBI COOTBETCTBOBAJ YPOBHIO HOPMAITLHOTO 37I0POBOT0 CyOBeKTa. B psne ciydaes, "nedyeHne KOTHUTHBHOTO
HapyIIeHUA" OTHOCHTCS K MPOLECCy MPUHATHA MEp O YIyUIICHHI0 KOTHUTUBHOM (YHKIMH Y CyOBEKTa C KOrT-
HUTUBHBIM HapyIICHUEM, B PE3yIbTaTe YETO XapaKTEPUCTHKA CyObeKTa B OJHOM HIHM 0oJiee KOTHUTHBHBIX TEC-
Tax yJyd4IIaercsl 10 J000H 0OHapyKUBAEMOHN CTENIECHH, WM TPEIOTBPAINACTCS JalbHEHIIee CHUKEHIE KOTHHU-
tuBHOW (pyHKnuH. [IpeanodrntensHo, 9T00BI KOTHUTHBHAS (YHKIHA CyOBEKTa MOCIE JIEYECHUS] KOTHUTHBHOTO
HapylIeHHus OblUla Kak MOXKHO Ooiiee Onu3Ka K (YHKIIMM HOPMaJILHOTO 3JI0POBOTO CyObekTa. B psne ciydaes,
"JieYeHre KOTHUTHBHOE HapyleHue" y CyObeKTa ¢ BO3pAcTHBIM KOTHUTHBHBIM HapyIICHUEM OTHOCHTCS K ITPO-
HecCy HPHUHATHS Mep 10 YJIYYIICHHIO KOTHUTHBHOW (QYyHKINH y cyObeKTa, B pe3yJbTaTe 4ero KOIHUTHBHAS
¢yHKIMA CyOBEKTa TOCHe JIeYeHHsT KOTHUTUBHOTO HapylleHHs Oojee O1m3ka K (pyHKINH HOPMalbHOTO 3J10pO-
BOTO cyObeKTa U3 COOTBETCTBYIOIIEH BO3PACTHON IPYIIBI WK (DYHKIUH MOJIOJIOTO COBEPLICHHOJIETHETO CYOb-
€KTa.

"BBencnne" BemiecTBa, COCMUHEHHUS WM CPEICTBA CyOBEKTY MOXET OBITh OCYIIECTBICHO PAa3TMIHBIMU
Croco0amy, M3BECTHBIMHU CIICIHATINCTaM B 3TOi obmactu. Hampumep, coequHeHNEe UM CPEACTBO MOXKET OBITH
BBE/ICHO BHYTPHBEHHO, apTepUalbHO, BHYTPUKOXKHO, BHYTPUMBIIICYHO, HHTPANEPUTOHEATbHO, BHYTPHUBEHHO,
MOAKOXKHO, OKYJISIPHO, CYONHMHIBaJIbHO, MIEPOPANBHO (ITyTeM MPOTJIATHIBAHUS), HHTPaHA3aIbHO (ITyTE€M HWHTaJs-
IIM), WHTPACIMHAIBHO, MHTpalepeOpalbHO U TpaHCAEpMalbHO (IIyTEM BCAChIBaHUS, HAIPUMEpP, Y€pe3 IHOPEHI
koxu). CoeTMHEHHNE W CPEIICTBO MOXKET OBITh TAaKXKE COOTBETCTBYIOIIUM 00pa3oM BBEIECHO C TIOMOIIBIO TIepe-
3apspKaeMBIX WM OMOpasiiaraeMblX MOJIMMEPHBIX YCTPOWHCTB WM IPYTHMX YCTPOWCTB, HAIpUMEp, IUIACTHIpEH U
HAacOCOB, MM JIGKAPCTBEHHBIX (DOPM, KOTOpBbIE 00ECIICUMBAIOT MPOJODKUTEIFHOE, MEAJICHHOE MM KOHTPOJIHU-
pyemoe BBICBOOOXKICHNE COSANHEHUS MM CpeAcTBa. BBeneHne MoXKeT ObITh TakXKe OCYIIECTBIEHO, HAalpHMeD,
OJIH pa3, MHOXKECTBO Pa3 W/MJIM Ha MPOTSDKEHUH OJTHOTO WIIM OoJiee MpOJODKUTENBHBIX TIepHoIoB. B HekoTo-
PBIX aclieKTax, BBEJICHHE BKIIOYACT Kak MPSIMOE BBEJCHUE, B TOM YHCIIE CAMOBBEJCHHUE, TaK 1 KOCBEHHOE BBE-
JCHUE, B TOM YHUCIIE aKT HAa3HAUCHHUS JIEKaPCTBEHHOTO cpeacTBa. HampuMep, K MOHATHIO BBEICHUS JIEKapPCTBEH-
HOTO CPE/CTBA MAIMEHTY B N300pPETCHUH OTHOCST JIEYAIEro Bpada, KOTOPbIH HHCTPYKTHPYET MAIHEHTa T10 T0-
BOJly CAaMOCTOSATEIILHOTO BBEJCHUS JIEKAPCTBEHHOTO CPEJCTBA, HIIH JIPYroro 4eJI0BeKa, KOTOPBIH OyIeT BBOAUTD
JIEKapCTBEHHOE CPEJICTBO, H/HMIIM TOTO YEJIOBEKA, KOTOPBII BHINUCHIBAET JIEKAPCTBEHHOE CPEACTBO MAIUEHTY.

[TpuMeHeHNE COOTBETCTBYIOMINX CIIOCOOOB BBEJCHUS BEIIECTBA, COCIUHEHHS UM CPEICTBA CyOBEKTY Oy-
JeT TaKXK€ 3aBHCETh, HAIPUMED, OT BO3pACTa CYOBEKTa, SBISACTCS JIH CYOBEKT IMOABMKHBIM MM HETIOABH)KHBIM
Ha MOMEHT BBEJICHHSI, CTPaJacT JU CyObEKT KOTHUTHBHBIM HapyIICHHEM Ha MOMEHT BBEJICHHS, OT CTCIICHH Ha-
pYLIEHUS ¥ XUMHYECKHX M OMOJIOTMYECKUX CBOWCTB COCIAMHEHUS WM CPEACTBa (HAIpUMEp, pacTBOPHMOCTH,
YCBOSIEMOCTH, OMOJOCTYITHOCTH, CTAOMIIBHOCTH W TOKCHYHOCTH). B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHUS CO-
€/IMHEHUE WIN CPEJICTBO BBOJAT CYOBEKTY, HAlpHMEp IEPOpabHO ITyTEM IPOTJIAaTBIBAHMS, WM, HallpuMmep,
BHYTPUBEHHO ITyT€M MHBEKIMH. B HEKOTOPBHIX BapHaHTaX OCYIIECTBIICHUS MEPOPaIbHO BBOJUMOE COCANHEHUE
WM CPEJICTBO HAXOIWTCS B JIGKAPCTBEHHOH (hOpMeE C MPOJIOHTMPOBAHHBIM BBHICBOOOKACHHEM WM C 3aMeIJICH-
HBIM BBICBOOOKACHHEM, HIIH COCIUHEHNE MIIH CPEICTBO BBOAAT C IIOMOILBIO YCTPONCTBA ISl TAKOTO 3aMeAJICH-
HOTO WJIM TIPOJIOHTHPOBAHHOT'O BBICBOOOXKICHUSL.

Hcnonp3yemble B M300peTeHNH 0003HaYeHUs "aroHucT o5-conepikaero peuenrtopa GABA,", "aronuct
aS-conepxamero R GABA " unu "aronuct a5 penentopa GABA," 1 npyrue BapuaHThl OTHOCSTCS K COEUHE-
HHIO, KOTOpOe ycminBaeT QyHKIHIo oS-conepxkaiero peuenrtopa GABA, (GABA, R), T.e. coenunenuto, Ko-
Topoe yBenuunBaeT GABA-ympasisembie oToku Cl'. B HEKOTOPHIX BapuaHTaX OCYIIECTBICHUS UCTIONb3YEMBbIH
B M300peTeHnn aroHuCT aS-conepkamero R GABA, OTHOCHTCS K MO3UTHBHOMY QJIIIOCTEPUYECKOMY MOIYJIsI-
TOpY, KOTOpBIH MoBbIIaeT akTUBHOCTE GABA. Aronuctsl aS-conepxamero peuentopa GABA,, noaxoadmue
JUISl IPUMEHEHHUS B HACTOSIIIEM N300peTeHUH, BKIIIOUAIOT arOHHUCTHI oL5-cozepxariero perentopa GABA, Bcex
(hopMyn M KOHKPETHBIE ONMCAHHBIE B N300PETEHNH aroHHUCTHI a5-coaepikamiero penentopa GABA, u ux run-
paThl, COMbBATHI, TOMUMOP(dEI, conu (HampuMep, GapManeBTHIECKH MPUEMIIEMbIE COJIN), U30MEpHI (Harmpumep,
cTepeon3oMepbl, E/Z n3omephl 1 TayTOMEpPHI) H UX KOMOWHAITHH.

"Hetiponentuk", "He#poienTudeckoe cpeiacTBo", "HEHpOJeNTHYECKOe JIEKapCTBEHHOE CPENCTBO" WM
"HeHWpoJenTHIecKoe coenHeHne" OTHOCUTCS K (1) THIMMIHOMY MM aTUITUYHOMY HEHpOJenTHKy; (2) K cpencT-
By, KOTOPOE€ BBIOMPAIOT U3 JOMAMUHEPTUUECKUX CPEICTB, INIyTaMaTePIUIECKUX CPEACTB, IO3UTUBHBIX aJIoCTe-
pUYECKHX MOIYJIATOPOB perentopa NMDA, HHTHOUTOPOB 00paTHOTO 3aXBaTa TIUITMHA, HHTHOUTOpa 00paTHOTO
3axBara IIyTamara, arOHUCTOB MJIM MO3UTHBHBIX aNIOCTEpHUYECKUX MoayssiTopoB (PAM) MeTaboTpoIHbIX pe-
nentopoB Tiryramara (mGluRs) (manpumep, aronnctoB win PAM mGluR2/3), mo3uTHBHBIX autoCTEpUYECKUX
moxaynsitopoB (PAM) penenropa rimyramata glurS, HO3UTHBHBIX ajutocTepuueckux MoxyistopoB (PAM) Ml
MYCKapHHOBOT'O aleTmwiIxoinHoBoro perentopa (mAChR), aronucros rucramuHoBoro H3 penenropa, aHraro-
HcToB AMPA/kanHaTHOTO penentopa, amnakuHoB (CX-516), npojiekapcTB TTyTaTHOHA, HOpaIpeHEPTHUECKUX
CPE/CTB, MOAYJSTOPOB CEPOTOHMHOBOTO PELENTOpa, XOJMHEPIHYECKUX CPENCTB, aHTAarOHHCTOB KaHHAOHOMIa
CB1, aHTaroHUCTOB HEHPOKHMHHWHA 3, arOHUCTOB HeHpoTeH3nHa, HHruonTopoB MAO B, maruduropos PDEI10,
narHOuTOpOoB NNOS, HeWpocTepouI0B U HEHPOTPpOohUIeCKHX (HaKTOPOB, ATOHUCTOB HWJIM IMO3UTHBHBIX aJJIOCTE-
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puueckux MonynaropoB (PAM) anpda-7 HUKOTHHOBOTO XOJMHOPELENTOPa, arOHUCTOB cepoToHunHa 2C; u/nim
(3) cpencTBy, KOTOpPOE MIPUMEHSIOT NPH JICYCHUH OJJHOTO WJIM OoJiee IPU3HAKOB MIIM CHUMIITOMOB IIN30(peHUH
WM OUTIONSIPHOTO PAcCTPOMCTBA (B YaCTHOCTH, MAaHUAKAIHHOTO COCTOSIHUA).

Hcmonb3yeMble B M1300peTeHUH "TUIIMYHBIE HEUPOJIENTHKH'" OTHOCATCS K TPATUIIMOHHBIM HEUPOJIETITHKAM,
KOTOpBIE MPOAYIUPYIOT HeliponenTmaeckue 3h(EeKTrl, a TAakKe OTPHUIIATEIEHO BO3ACHCTBYIOT HA MOTOPHUKY, UTO
CBSI3aHO C HAPYIICHUAMH B HUTPOCTPHUAPHON IO(PaMHHEPTHUECKOW CHCTeMe. DTH 3KCTpanupaMuIaiIbHBIE TO-
6ounbie 3pdexTs! (EPS) BKIIFOUaIOT MapKUHCOHU3M, aKaTH3HIO, TIO3IHIOI0 JUCKUHE3UI0 U aucToHuio. CM. Bald-
essarini and Tarazi in Goodman & Gilman's The Pharmacological Basis of Therapeutics 10 Edition, 2001, pp.
485-520.

Hcnonp3yembie B n300peTeHUN "aTUMHYHBIC HEHPONCNTUKHA" OTHOCATCS K HEHPOJNCITUYCCKUM JIEKapCT-
BEHHBIM CPEJICTBAM, KOTOPHIC MPOIYIUPYIOT HelponenTrudeckue d3PPeKThl 0e3 IKCTpamHpaMUIAIbHBIX T000Y-
HBIX 3(Q()EeKTOB WK pU UX MEUHUMAIFHOM MPUCYTCTBUH M BKIIFOYAIOT, HO 3TUM HE OTPaHHYHUBAsI, APHUITAIPA30JI,
a3eHAIMH, KJI03aliH, WIONCPUIOH, OJIAH3AINH, JTYPACUIOH, MaJUIICPUIOH, KBETHAIINH, PUCTICPUIOH U 3UIIPACH-
JOH. "ATunuyHble" HEHPOICNTHKH OTIUYAIOTCS OT TPAIUIIMOHHBIX HEHPOJICTITUKOB MO UX (PapMaKOIOTHICCKIM
npodunsam. B To Bpems kak TpaAWIIMOHHBIE HEHPOJIEITHKU XapaKTePU3YIOTCS MPEUMYIIECTBEHHO OMokanoi D,
JIOTIAMIHOBOTO PEIeTITOpa, ATHIINYHBIE HEHPOJIENTUKY MPOSABIIIOT aHTAarOHUCTHYECKUE 3PPEKTH B OTHOIICHUH
MHOTHX pernenTtopoB, Bkiatouaomux SHT, u SHT,. cepoToHHHOBBIE pelenTopsbl, U C Pa3HON CTENEHBIO peren-
TopHOU a)(GUHHOCTH. ATHITHYHBIE HEHPOJICNITHUECKUE JICKAPCTBEHHBIE CPEICTBA OOBIYHO OTHOCAT K aHTarOHU-
CTaM CEepOTOHHHA/IOTIAMHUHA, YTO CBS3aHO C HMOMYJISAPHON THIIOTE30H O TOM, YTO B OCHOBE JEHCTBUS "aTHIIITIHO-
ro" HEWPOJIENITHYECKOTO JICKAaPCTBEHHOTO CPEACTBA WM HEHPOIENTUYECKUX JIEKapCTBEHHBIX CPEICTB BTOPOTO
TIOKOJICHHUS! JISXKUT OoJiee BBICOKOE cpoicTBO K perentopy SHT2, yem k penentopy D2. Oxnako, aTHIIMYHbBIC
HEHPOJICTITUKY YaCcTO MPOSBISIOT MOO00YHBIC 3()(EKThI, BKIFOYAONINE, HO 3TUM HE OTpAaHHYUBAs, YBEIUICHUE
MAacchl Tena, quadeT (HampuMmep, caXapHbIid TuadeT BTOPOTO THIIA), TUICPIIHITHACMUIO, YIUIMHCHHE WHTEpBaIa
QT, MuOKapIuT, CEKCYyalbHBIC TTOOOYHBIC dPPEKTHI, IKCTPATHPAMHUIAIEHBIC TIOO0OYHBIC YPPEKTH U KaTapakTy.
Takum 00pa3oM, aTUMYHBIC HEHPOJICIITUKY HE MPEICTABIISIOT OAHOPOIHBINA KIIACC, MPUHUMAs BO BHUMAaHUE UX
pa3nuuus, Kak ¢ TOYKH 3PCHHUS 00JeTYeHNs KIMHIYECKUX CHMITOMOB, TaK H UX BO3MOXXHOCTH HMHIYLIUPOBAHHS
mo00YHBIX 3((HEKTOB, TaKUX Kak NMoOouHbIe d(D(EKTHI, IepedrcieHHbIe BhIme. KpoMe TOTo, ONMUCaHHbBIE BBIIIE
IIIPOKO PacHpOCTPaHEHHBIE TOO0YHBIE APPEKTH AaTHUITUIHBIX HEHPOJICNITUKOB YacTO HAKIAJBIBAIOT OTpPaHUYe-
HUS Ha 03I HEHPOJIEITUKOB, KOTOPBIE MOXKHO IMPHMEHSTH B CIy4ae 3THX CPEICTB.

MeMaHTHH, KOTOpPHIi WMEeT XHMHUYECKOe Ha3BaHWe 3,5-muMerwnanamanTad-l-amue wmm - 3,5-
gaMeTHITpHIEKI0[3,3, 1,177 nekan- 1 -aMuH, SBIsETCS HEKOHKYPEHTHBIM aHTATOHHCTOM perentopa N-merni-D-
acnaprata (NMDA) ¢ ymepenHoii appurHOCTRI0. PUPMEHHBIC HAMMEHOBAaHWS MEMaHTHHA BKIItoYaroT: Axura®
u Akatinol® (Merz), Namenda® (Forest Laboratories), Ebixa® u Abixa® (Lundbeck) 1 Memox® (Unipharm).
MemanTtus ogo6per B CIIIA B kadecTBe JIEKapCTBEHHOTO CPOCTBA IS JICUCHHSI YMEPEHHON U TSDKETIoH (hopMBbI
6osiesnn Ansureiimepa (AD) B nose mo 28 mr/cytku. [Ipon3BoHbIe WM aHAIOTH MEMaHTHHA, KOTOPHIE BKIIIO-
YarOT COCAMHEHUSI, CTPYKTYPHO HJIM XUMHUYCCKH MMOXO0XKUE HA MEMAHTHH, TAKXKE MPUMCHSIOT B HACTOSIIEM U30-
OpereHuu. Takue MPOW3BOTHBIC WM aHAJIOTM MEMaHTHHA BKJIIOYAIOT, HO ATHM HE OTPaHMYUBAs, COCIUHCHUS,
packpbeIThle B MHaTeHTHBIX AokyMmeHTax US matenter Ne 3391142, 4122193, 4273774 u 5061703; US
US20040087658, US20050113458, US20060205822, US20090081259, US20090124659 u US20100227852;
EP EP2260839A2, EP matent EP1682109B1 u PCT WO 2005079779, coaep>kanue KOTOPBHIX BKJIIOUEHO B M30-
OpeTeHne myTeM CCBUIKM Ha HUX. MeMaHTHH, MCIIOJIb3YeMbIH B HACTOSIIEM N300pETeHIH, BKIIOYAeT MEMAaHTHH
M €ro MPOW3BOAHBIC M aHAJIOTH, a TAKXKEe WX THAPATHI, ITOJIUMOPQBEI, IPOJIEKAPCTBA, CONHA M COMBBATHI. VCTONb-
3yeMBbIii B M300pEeTeHIH MEMAHTHH TaKoKe BKITFOYAeT KOMITO3UIINIO, COMIEPKAITYI0O MEMAaHTHH HIIN €T0 TPOU3BOA-
HOE WJIM aHaJIOT FUTH (papMareBTHIECKH MPUEMIIEMYIO COJIb, MX THAPAT, COJIBBAT, TOJUMOPQ HIN MPOJIEKApCTBO,
r/ie KOMIIO3UITNS He00S3aTeNbHO TOTIOHUTEIHHO BKITIOYAET 10 MEHBIIIEH Mepe OJHO IOTIONHUTEIHLHOE TepareB-
THYECKOE CPEJCTBO (TaKoe KaK TEpaleBTUUECKOE CPENCTBO, MPUMEHSEMOE [UIS JICYEHHsI pacCTpOWCTBA IICH-
TpanbHOH HepBHOHU cucteMbl (CNS) miy CBSI3aHHBIX C HUM KOTHUTHBHBIX HapylIleHHUi). B HekoTopeIx Bapuas-
TaX OCYIICCTBIICHUS KOMITO3UIIMS MEMAaHTWHA, MOMXOASAIIAs Ul TPUMCHEHWsS B HACTOSIIEM H300pEeTCHUH,
BKJIFOYAE€T MEMAaHTHH M BTOPOE TEPANIEBTUYECKOE CPEICTBO, KOTOPOE MPECTaBIseT OO0 JoHEne3m (1o Top-
TOBBIM Ha3BaHUEM apHCEIT).

Hcnonp3yemblit B n300pereHny "mHrnouTop anetwixoiauHiscrepassl” win "AChE-I" otHocuTCs K cpencr-
BY, KOTOpPOE€ HHIHOMPYET CIOCOOHOCTH (pepMeHTa XOIHUHACTEPa3bl pa3pyllaTh HEHPOTPAHCMHUTTEP AIleTHIIXOJIHH,
B pe3yNIbTaTe Yero YBEINYNBACTCS KOHIICHTPAIUS U MEPHOJA ACHCTBHS alleTHIXOJIMHA, B OCHOBHOM B CHHAIICax
TOJIOBHOTO MO3Ta WM HEPBHOMBIIIEYHBIX coeanHeHsIX. AChE-I, mogxonsmue a1 UCTIONB30BaHMS B 3TOM H30-
OpeTeHnu, MOTYT BKJIIOYATh, HAPUMED, MOaKaTeropuu (i) oOpaTUMO AEHCTBYIONTHE HEKOHKYPEHTHBIC WHTHON-
TOPBI WM 00paTUMO JEHCTBYIONTNE KOHKYPEHTHBIE HHTHOUTOPHI, (i) HeoOpaTuMo neficTByromue u (iii) KBa3H-
HeoOpaTHMO JIEUCTBYIONINE HHTHOUTOPHI.

Hcmone3yeMoe B n300peTeHnH "0 THOBpEMEHHOE BBeJIcHHE" 03HAYAET, YTO arOHUCT OL5-COAEpKAIIETO pe-
nentopa GABA, (Hampumep, IMOJOXHUTEIBHBIA aUIOCTEPUIECKANA MOIYIITOP OLS-COMEpIKaIlero perenTtopa
GABA ) 1 BTOpO€ TepaneBTHIECKOe CPEICTBO (Harmpumep, Helipoentruk, MeManTuH win AChE-I) umu ux dap-
MAICBTUICCKH MTPUEMIICMBIC COJIH, THAPATHI, COTbBATHI WIIH MOJAMOP(BI BBOJAT C BPEMCHHBIM HHTEPBAJIOM HE
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6oJiee yeM PUOIN3NTENBHO 15 MUH, H, B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHU, He Oojiee YeM MpHUOIH3UTEIb-
HOo 10 mmH. Korga sekapcTBeHHBIE CPEINCTBAa BBOIAT OJHOBPEMEHHO, arOHHCT OL5-COIEpIKaIlero perenTopa
GABA, (HammpuMmep, TIOJOKHUTENBHBIN aJuTOCTEPUIEeCKU MOIYIATOp a5-comeprkariero pemnentopa GABA,) u
BTOpOE TEPaNEeBTUUECKOE CPEACTBO (Hanmpumep, HeitponenTuk, MemanTHH win AChE-I) mim nx ¢gapmanenruue-
CKH TIpHEMJIEMBIE COJIM, TUAPATHI, COIBBATHI MIIM HOIMMOP(BI MOTYT COAEPKaThCsl B OJHOM M TO¥i ke mo3e (Ha-
npuMep, JiekapcTBeHHasl (opma ¢ OJTHOKPATHOM JTO3MPOBKOM, BKIIIOYAIOIIAsi KaK arOHUCT 05-COJEPIKaIero pe-
nentopa GABA, (Hampumep, IMOJOXHUTEIBHBIA aUIOCTEPUIECKANR MOIYIITOP OLS-COMEpIKaIero perenTopa
GABA,), Tak 1 BTOpO€ TeparieBTHYECKOE CPEICTBO (HampumMep, HeiponenTuk, MemManTiH i AChE-I), nim B
JMCKPETHBIX J03aXx (HampuMep, aroHUcT oS-coxepskamnero peuentopa GABA, (Hanpumep, MOJOXUTEIBHBIN
AJITOCTEPUIECKUI MOIYJIATOp aS-coaeprkaiiero perentopa GABA ) uitu €ro coJib, THAPAT, COIbBAT WIIH TTOJH-
MOp(] colepKUTCS B OJHOI JIeKapCTBEHHOH (hopMe, a BTOPOE TepareBTHYECKOe CPEACTBO (Hampumep, HeHpo-
nenTtuk, MmemadTiH uian AChE-I) nnm ero coib, ruapat, collbBaT MM IOJUMOP( COIEPXKUTCS B APYTOH Jiekap-
CTBEHHOMU (hopme).

Hcnonp3yemMplii B M300peTeHHHM TEPMHUH '"MOCICIOBATEIBHOC BBEACHHE"' O3HA4YaeT, YTO AaroHHCT oS-
comepkamero peuenrtopa GABA, (Hampumep, TOJNOXHUTEIBHBIA aUIOCTEPUYECKUIl MOmysITop  O5-
conepkamiero perientopa GABA,) 1 BTOpoe TeparnmeBTHYECKOE CPEACTBO (HApUMeEp, HEUPOJIENTHK, MEMaHTHH
i AChE-]I) wim ux ¢dapmaneBTHUECKH MPHEMIIEMbIE COJI, THAPATHI, COMBBATHI WM MOJUMOP(BI BBOMIST C
BPEMEHHBIM HHTEpBajoM OoJjiee deM MPHONM3UTENBHO |5 MHH, M, B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHUS,
OoJiee yeM NMPHUOIM3UTENLHO OJMH Yac WM BILIOTH 10 12-24 4. [TepBbIM MOXET OBITh BBEJCH JINOO aroHUCT OL5-
comepkamero peuenrtopa GABA, (Hampumep, TOJOXKHUTEIBHBIA —aUIOCTEPUYECKUIl MOIysITop  O5-
conepkamero peuentopa GABA,), mi00 BTOpoe TepaneBTUYECKOE CPEACTBO (HampuMmep, HEHPOJIENTHK, Me-
maaTHH wm AChE-I). Aronuct aS-conepxamiero penentopa GABA, (Hanmpumep, MOJOXUTENBHBIA ajiocTe-
puueckuit MoymsATop o5-conepxkaiero perentopa GABA,) u Bropoe TepaneBTHIECKOE CPEICTBO (HalpHMep,
Heliponentuk, MeMaHTHH Wi AChE-I) unm ux dapmareBTudecku mpruemiieMblie COMU, THAPATHI, COTbBATHI HITH
moIMMOP(dEI IS TTOCTIeNOBATEIHFHOTO BBEICHHUS MOTYT COJCPIKATHCS B JWCKPETHBIX JEKAPCTBCHHBIX (hopmax,
HeoO0s13aTeIbHO HAXOSAIINXCS B OJJHOM M TOM )K€ KOHTEHHepe WK B OJTHON M TOH e yITaKOBKe.

"TepaneBTruecku 3P PeKTUBHOE KOIMIECTBO" JICKAPCTBEHHOT'O CPE/ICTBA MM CPEICTBA MPEACTABISET CO-
0011 KOJTMUECTBO JIEKAPCTBEHHOTO CPEJCTBA WIIM CPEJICTBA, KOTOPOE IPH BBEACHUH CYOBEKTY OyneT obecriedn-
BaTh TpeOyeMBbIi TepaneBTHIECKUil 3 PeKT, HapuMep yIydlleHHe KOTHUTUBHOM QyHKINHU y CyOBeKTa, HaIlpH-
Mep, y MalueHTa ¢ KOTHUTHBHBIM HapyIICHHEM, CBSI3aHHBIM C PAacCTPOHCTBOM LEHTPaIbHONH HEPBHON CHCTEMEI
(CNS). INoxnseri TepaneBTHdeckuii 23pdexT HeoOs3aTeNFHO JOCTUTAeTCs MIPHU BBEIICHUH OJHOW JI03BI, U MOJXKET
JOCTHTAThCS TOJBKO TOCIHe BBeICHMS psna 103. [loaTomy, TepaneBTHUecKH 3(GPEKTHBHOE KOIMYECTBO MOXKET
OBITH BBEJCHO B pe3yibTaTe OJHOTO WU OoJyiee BBelneHHH. TodHO ompenerneHHoe 3G (EKTHBHOE KOJIUYECTBO,
HeoOxoaumoe I CyOheKkTa, OyIeT 3aBUCETh, HAPUMED, OT MacChl Tela CyObeKTa, ero OOIIEero COCTOSIHHS 3710-
POBBS M BO3pacTa, MPUPOIBI U CTEIICHH KOTHUTUBHOTO HapYIICHUS WM JPYTUX CHMIITOMOB PAacCTPOMCTBA IEH-
TpasbHO# HepBHOU crcTeMbl (CNS) (Takux Kak BO3pacTHOE KOTHUTHBHOE HapYIICHHE, YMEPEHHOE KOTHUTHBHOE
Hapymenne (MCI), nemennus, 6one3us Anpnreiimepa (AD), poapoManbHEI mepuos 601e3HN AJbIreiMepa,
MOCTTpaBMaTHIeCKoe cTpeccoBoe paccTpoiictBo (PTSD), mm3odpenus, oumnonspHoe apdeKTUBHOE PacCTPOid-
CTBO, OOKOBOW ammoTpoduueckuii ckiepo3 (ALS), KOTHUTHBHOE HapyllIeHHE, CBI3aHHOE C PaKOBOW Tepamue,
YMCTBEHHasI OTCTaJIOCTh, Oose3Hb [lapkuncona (PD), paccTpolicTBa ayTHCTHYECKOTO CIIEKTPa, CHHIPOM JIOMKOH
X-XpOMOCOMBI, CHHIpOM Perra, KOMIyJIBCHBHOE MOBEJCHUE M HAPKOMaHMWS) M OT TEPANEBTHUECKHX CPE/ICTB
WIIM KOMOMHAIINY TEPaNeBTUYECKUX CPEACTB, BRIOPAHHBIX ISl BBEICHHMS, U OT criocoda BBeaeHus. st crienya-
JMCTa HE MPEACTABIIET 0cO00r0 TpyJa onpeaenuTh d((GEeKTHBHOE KOJMYECTBO U JaHHOW CUTYallMH ITyTeM
NPOBEAEHUSI OOBIYHOTO 3KCIIEPUMEHTA.

CoennHEeHHS TI0 HACTOSIIEMY M300PETEHHIO TaKKe BKIIFOYAIOT WX MPOJIEKAPCTBA, aHAIOTH HIIM IPOHU3BO-
Hele. TepMuH "TiposiekapcTBO" SBISAETCS OOIIETTPUHITHIM M BKIIOYAET B ceOsl COSNMHEHUS WM CPEACTBA, KOTO-
pele TIpH (QU3HOJIOTHYECKUX YCIOBUSX MPEBPAINAIOTCS B IO3UTHUBHBIE AIOCTEPHUYECKUE MOIYJSTOPHI OL.5-
comepxkamero R GABA . O0muM MeToA0M TOJTydeHHs TPOJIEKapCTBa SABJSETCS BBIOOP (PparMeHTOB, KOTOPHIE
TUAPOJIM3YIOTCS WIIM METa0OIM3UPYIOTCS TP (PU3MOJIOTHIECKUX YCIOBHSIX C 00pa3oBaHWEM TpeOyemoro co-
eAWHEHNs WM CPEICTBAa. B Opyrux BapWaHTax OCYIISCTBIICHHS, MPOJIEKAPCTBO IPEBPAIIACTCS B pe3yibTaTe
JeUCTBHSL ()EPMEHTOB JKUBOTHOTO-XO3S5IMHA B TIOJIOKUTENBHBIN AIJIOCTEPUIECKUH MOIYIISTOP OL5-CONepIKalIero
penenitopa GABA .

Hcnonp3yemblii B M300peTeHHN TEpPMHH "aHAJOT" OTHOCHUTCS K COEAWHEHHIO, KOTOpoe (PyHKIMOHAJIBHO
HarOMUHAET IPYroe XUMHUYECKOe COeIMHEHNEe, HO HE MMEET OJMHAKOBOW C HUM XMMHYECKOH CTpYKTyphl. Ha-
IpUMEp, aHAJIOT JOCTATOYHO MOX0K Ha OCHOBHOE MJIM MCXOJHOE COEJUHEHUE, B PE3YyNbTAaTe YEr0 OH MOXKET 3a-
MEHUTh OCHOBHOE COEIMHEHHE NPH NMPUMEHEHHHM B TEPANCBTHYECKUX IIEJSIX, HECMOTPSI Ha HE3HAYHMTENbHBIC
CTPYKTYPHBIE Pa3INUHsI.

Hcnonp3yeMpiii B H300pETCHUN TEPMHUH "TPOU3BOTHOE" OTHOCHUTCS K XUMHYCCKONH MOAM(UKALUU COCITU-
HEHHMA. XUMHYECKHEe MOIM(PHUKANNN COCOUMHEHUS MOTYT BKIIOYATh, HAPHMEP, 3aMEHY BOJIOpOJAa Ha ajIKWII,
aIvT WIIH aMUHOTpymITy. Taxoke BO3SMOXKHBI 1 MHOTHE IPYTHE MOTU(DHKAIHH.

Hcmonb3yeMebrii B n300peTeHnu TepMuH "anmudarndeckuii pparMeHT" OTHOCHUTCS K JTUHEHHOMY WJIM pa3-
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BETBJICHHOMY AJIKIITY, alIKCHIUTY WK amkuHWTy. ClieqyeT UMEeTh B BUAY, YTO BaAPUAHTHI OCYIICCTBICHUS aJIKe-
HUJIA WIH aIKHHUIA TPEOYIOT, IO MEHBIIEH Mepe, HATMYHS JBYX YIJICPOIHBIX aTOMOB B IEHH alTU(PaTHICCKOTO
(dparmenra. Anmdarrdeckue TpymIbl 00BIMHO coneprkaT oT 1 (umum 2) no 12 yrineponos, Hanpumep, oT 1 (uimu 2)
10 4 yTJIepOoJIOB.

Hcmonb3yeMblil B n300peTeHNH TepMUH "apiir" OTHOCUTCS K MOHOITMKITUYIECKON MJTH OUIIMKINISCKOH Kap-
OOLIMKIMIECKOW apoMaTHYEeCKOW KOJIbIIeBOH cumcTeMe. Mcmomp3yemblit B m300pereHnn apwi BrmodaeT (Cg-
C,y)apwi-. Harmpumep, BCIIONIb3yeMblil B M300pETECHUH apyil MOXKET TPeACTaBIATh coboit Cy-Cio MOHOITUKITIYE-
ckyto mwm Cg-Ci, OUIIUKINYECKYI0 KapOOIMKINIECKYI0 apOMaTHUECKYIO KOJIBIIEBYIO CHCTEMY. B HEKOTOpBIX
BapHaHTaX OCYIICCTBICHUS HCIIONB3YEMbIH B M300pPETCHUM apwil MOXKET MpencTaBisiTh coboit (Cg-Cig)apui-.
®cnunn (wm Ph) sBisieTcss mpuMepoM MOHOIMKITNYECKOH apOMaTHISCKON KOJBIICBOW CHCTEMBI. BUIMKIINYeckue
apoOMaTUYECKUE KOJIBIIECBBIC CHCTEMBI BKIIFOYAIOT CUCTEMBI, B KOTOPBIX 00a KOJbIIA SBISIOTCS aPOMATHYCCKIMH,
HapUMep, HAQTHI, ¥ CHCTEMBI, B KOTOPBIX TOJBKO OJHO M3 JABYX KOJEI[ SBJISICTCS apOMaTHYCCKUM, HATIPUMED,
TETPAJIHH.

Hcnonp3yeMplii B W300peTEHUH TEPMHUH "TETEPOIUKI" OTHOCUTCS K MOHOUMKIMYCCKOW WM OWIIAKITHYC-
CKOH HeapoMaTHYeCKOH KOJBIICBOW CHCTEME, UMEIoIIeld oT 1 10 4 reTepoaTOMOB MM TeTepPOaTOMHBIX TPYIII,
BbIOpaHHBIX U3 O, N, NH, S, SO nim SO,, B XUMHUECKH CTa0MIILHOM PacIofiockeHnd. Mcnons3yemblid B n300pe-
TEHUW TETEPOIUKI BKIIOYaeT 3-12-wICHHBIH TeTePOIMKIII-, UMEIomuii 1-4 reTepoaroMoB, HE3aBUCHUMO BbI-
Opanneix w3 O, N, NH, S, SO wm SO,. Hanpumep, HCIIONIBb3yeMbIii B H300PETEHUN TETEPOIMKII MOXKET TPE.I-
CTaBIITh Cc000H 3-10-4JeHHYI0O MOHOIMWKINYECKYIO WM 8-12-uIeHHYI0 OWIHMKINYECKYI0 HEapOMATHIECKYIO
KOJIBIIEBYIO CHCTEMY, UMEIOIIYIO OT 1 110 4 TeTepoaTOMOB WJIHM TeTepOATOMHBIX Tpymil, BEIOpaHHBIX 13 O, N, NH,
S, SO umu SO,, B XUMUYECKU CTaOMILHOM PACIIONIOKEHUHN. B HEKOTOPBIX BapHaHTaX OCYIICCTBICHHUS HCIIOJb-
3yeMBbIi B U300PCTCHUH TETEPOIUKI MOXKET MPEICTABIATh CO00M 3-10-wIeHHBIN TeTePOIUKINI-, UMEroIui 1-4
rerepoaToMoB, HezaBUcHMO BeIOpaHHBIX u3 O, N, NH, S, SO unu SO,. B Bapuante ocymecTBieHus "reTepo-
UKTIIA", OJHO WM 00a KOJbIa OWIUKIMYCCKONH HEeapoOMaTHYCCKON KOJBIIEBOM CHCTEMBI MOTYT COACPIKATh
YKa3aHHBIN T'eTepoaToM KM TeTEPOaTOMHEBIC TPYIIBL. B IpyromM BapwaHTE OCYIIECTBIICHHUS OHIMKIHYCCKOTO
"reTeporKiIiia”, 0HO U3 ABYX KOJEIl MOKET ObITh apoMaTHIEeCKUM. B erie oHOM BapHaHTe OCYIIECTBICHUS
TeTePOIUKINIECKON KOIBIIEBOI CHCTEMBI, HEAPOMATHIECKOE TeTEPOIMKINIECKOE KOIBIIO MOXKET He00sI3aTeIb-
HO SIBJIATHCS KOHACHCUPOBAHHBIM C apOMaTHIECKUM KapOOIIHKIIOM.

[TpuMepbl TeTepOIMKINIECKUX KoJiel] BKiovaioT 3-1H-0en3umunazon-2-oH, 3-(1-ankwmr)0eH3nMuaa3o-2-
OH, 2-teTparuapo-¢pypaHui, 3-TeTparuapoPypaHil, 2-TeTparugpoTHOPeHHI, 3-TeTpa-TUAPOTHOGEHWT, 2-
Mopdomuao, 3-MopdonuHo, 4-MopdonuHO, 2-THO-MOpdoNMHO, 3-THOMOpPQOIMHO, 4-THOMOopdoNmHO, 1-
TUPPOTAIMHII, 2-MUPPOTHIUHII, 3-MUPPOTHIUHII, |-TeTparuaponunepasuHull, 2-TeTpa-TuAPOIHUICPa3HHIII,
3-teTparuAponunepasuHui, l-nunepuavHUN, 2-NUNEPUIUHUN, 3-NMUOEpUAMHWI, l-mupasonuHua, 3-
MUPA30JIUHII, 4-MUPA3OIMHWI, S-MUPA30NMHWI, |-NMUNEpUAMHUN, 2-NMUNEPUANHUNA, 3-NUNEepUIUHUI, 4-
TMUICPUIUHILI, 2-THA30IUANHII, 3-THA3ONIUINHII, 4-THA30IUIUHII, |-UMUIA30IUINHII, 2-UMHUTA30TUINHIIL,
4-AMUIA30MUIUHII, S-UMHUIA30JIUANHIWI, WHIOIMHIWI, TCTPAruApO-XUHOIHHUI, TETPAruApPOU30XUHOIMHII,
OcH30THONaH, OCH30JUTHAH | 1,3-TUrHAPOUMHUIA30II-2-0H.

Hcmonb3yeMblii B M300peTEHUU TEPMHH "'TeTepoapmil” OTHOCUTCS K MOHOIMKIMYECKOW WM OUITUKITNYC-
CKOH apOMaTHYEeCKOM KOJIBIIEBOH CHCTEME, UMEIoIIei oT 1 10 4 TeTepoaToMOB WIIH T€TEPOATOMHBIX TPYIII, BBI-
Opannbix m3 O, N, NH wm S, B XUMHUYeCKH CTAaOMILHOM PACIONoXeHUH. MIcTonbp3yemMblii B N300peTEeHUH TeTe-
poapuII BKIIOYaeT 5-12-4JIeHHBIA TeTepoapwil, UMeonuil 1-4 reTepoaToMOB, HE3aBUCHMO BHIOpaHHBIX U3 O, N,
NH nnm S. B HEeKOTOpBIX BapHaHTaX OCYIIECTBIICHUS MCTIOIb3YEMbIH B H300pETEHUH TeTepoapui MOXKET Tpe/I-
CTaBJIATh C000# 5-10-wieHHBIH reTepoapwi, umeromuii 1-4 rerepoaToMoB, He3aBUCHMO BbIOpaHHBEIX U3 O, N,
NH nnu S. Hanpumep, ncronbs3yeMblii B ©300peTCHUH T€TEPOapUI MOXKET TPEACTaBIATh c000i 5-10-uneHHyIo
MOHOIIMKITUIECKYO WU 8-12-4ICHHYI0 OHIIMKINYECKYIO apOMAaTHUCCKYIO KOJBIIEBYIO CHCTEMY, UMCIOIIYIO OT 1
710 4 TeTEepOaTOMOB HMJIM T€TEPOATOMHBIX Ipym, BeIOpaHHbIX n3 O, N, NH min S, B oqHOM mimm 0601X KOnblLiax B
XUMHYECKH CTAOMIBHOM PAcCIIOIOKEHUH. B TakoM BapuaHTE OCYIIECTBIICHUS "TreTepoapuiia’ B BUAC OWIIMKITHU-
YECKOW apOMaTUIECKON KOJBIIEBONW CUCTEMBI: 00a KOJbIIA SBIISIOTCS apOMATHYCCKUMU; U OJTHO HITH 00a KOJIbIIa
MOTYT COAEP)KaTh YKa3aHHBIN T€TepOaTOM WM TeTePOATOMHBIE TPYIIIIEL.

[Tpumeps! reTepoapriIbHBIX KOJel BKIItoYaroT 2-Ghypanui, 3-Gypannn, N-UMUIa30I/I, 2-UMUIa30ImI, 4-
AMHIA30JIAII, S-MMUIA30JIMII, OCH3UMHUIAa30/I1, 3-U30KCAa30/IMI, 4-H30KCa30IMII, S-M30KCA30JIMII, 2-0KCa30JIHII,
4-oKcazonmi, S5-okcazonwi, N-MAppoSni, 2-MUPPONIHA, 3-TTUPPOIWII, 2-TIMPUAWI, 3-TIHPUAWI, 4-TUPUAHI, 2-
TMUPUMHATAHIIT, 4-TUPAMUAIAHWII, S-MTAPAMHIAHWI, TUPUIA3UHII (HanpuMep, 3-TIUPUIa3uHIII), 2-THA30III, 4-
THA30JIJI, S5-THA30JIWII, TETPa3oyimil (HampuMmep, S-TeTpas3ojwil), TPHA30dWI (HAMpUMep, 2-TPUa3oinwil H 5S-
TPHUA30JIMI), 2-TUCHUI, 3-THECHWI, OeH30(ypIII, OCH30THO(GCHIIT, UHIOIWI (HAapuMep, 2-UHIOJWIT), THPA30IIUI
(Hanpumep, 2-nupaszonui), nzotuazonui, 1,2,3-okcaaguazonui, 1,2,5-okcaguazonuin, 1,2,4-okcanguazonun, 1,2,3-
Tpuazonun, 1,2,3-tuaguazonun, 1,3,4-tuagmazonun, 1,2,5-Tuanuazonui, nOypuHWI, nupasuduwi, 1,3,5-
TPHUA3HHWI, XUHOJIHHWI (HAIPUMEp, 2-XUHOJIHHWII, 3-XUHOJIMHWI, 4-XWHOJIMHII) ¥ U30XUHOIMHWI (HATIPUMED,
1-M30XUHOIHHWI, 3-U30-XUHOJIUHILT WU 4-H30XHHOJUHIIT).

Hcnonp3yeMpiii B U300peTEHHH TEPMHH "THKIOATKII MIIM OUKIOANKCHWI" OTHOCHTCS K MOHOIIMKITHYC-
CKOW WJIM KOHJICHCUPOBAHHOW WM MOCTHKOBOW OHITMKIMYECKON KapOOUIMKINISCKOW KOJIBIIEBON CHUCTEME, KO-
TOpas He ABJSIETCS apoMaTHdeckoi. Hampumep, HCHoap3yeMbIid B H300pETSHUHN ITHMKIOATKIT WIH [TUKIOATKESHUIT
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MOryT npeacTaBisite coboir C3-C10 MOHOLIMKIMYECKYIO WM KOHAEHCHPOBAaHHYIO WJIM MoOcTHKOBYI0 C8-C12
OMIIMKIINYECKYIO KapOOIMKINYECKYIO KOJIBIIEBYIO CHCTEMY, KOTOpasl HE sIBJIIETcs apoMarndeckoi. Lukioanke-
HIJIBHBIE KOJIBIIA MMEIOT OIHY WM OoJjiee eIWHHIl HEHACHIEHHOCTH. lIpeArnouTuTensHble MUKIOAIKIIEHBIC
WM IIUKJIOATKEHIUIBHBIC TPYIITBI BKIIOYAIOT HUKIOMPOIHI, TUKIOOYTII, IUKIONEHTH, IIUKIOTEKCHII, IIHKIIO-
TeKCeHW, ITUKJIOTENTHII, IUKIOTeITeHUII, HOPOOPHWII, afaMaHTHI U ACKaJIMHAI.

Hcnonp3yembie B H300pETEHNH yCIOBHBIE 0003HAUEHHS YTTIEPOAHOTO aTOMa MOTYT BKIIIOYATh B ce0s yKa-
3aHHOE IIeJI0e YHUCIO M J000e MpOMEXyTouHOe menoe uucio. Hampumep, umcno yraepoansix atomoB B (Ci-
Cy)ankmipHo# Tpyme coctaBisiet 1, 2, 3 wiu 4. Cieqyetr UMeTh B BUY, YTO 3TH YCJIOBHBIE 0003HAYEHUS OTHO-
CATCS K CYMMapHOMY YHCIy aTOMOB B COOTBETCTBYromel rpymnme. Hampumep, B (C;-Cjg)reTeponukinie cyM-
MapHOE YHCIIO YIJIEPOAHBIX aTOMOB M T'€TepoaTOMOB cocTaBisieT 3 (B ciydae asupuamHa), 4, 5, 6 (B ciydae
Mopdonuna), 7, 8, 9 wim 10.

Hcnonp3yemblii B M300peTeHNH TepMUH "(apMareBTHUECKH NpueMieMasl CoJb" OTHOCHUTCS K CPEICTBY
WY COEJMHEHHIO TI0 M300pETEHHNIO, KOTOPHIE SIBIISIOTCS TEPAIICBTHYECKH aKTUBHOM HETOKCHYHOH (POpPMOIi co-
€/IMHEHUH B BHJE COJIM MPUCOEIUHEHHSI OCHOBAHHUS U COJIM NMPUCOETUHEHHs KUCIOTh. dopMa coin Nmpucoean-
HEHHS KHCIIOTHI COCTMHEHNUS, KOTOpOoe HaxoauTcs B (hopMe cBOOOTHOTO OCHOBAHHMS, MOKET OBITH MMOTyYSHO Iy-
TeM B3aWMOJCHCTBUSI YKa3aHHOW ()OpMBI CBOOOJHOTO OCHOBaHHS C COOTBETCTBYIONIEH KHCIIOTOW, TaKOW Kak
HeopraHM4YecKasi KHCI0Ta, HAIpUMep, TaIOTeHBOAOPOAHAS KUCIIOTA, Takas KaK XJIOPHUCTOBOJOPOIHAS WiH Opo-
MHCTOBOJOPOJHASA, CEpHAasi KMCIIOTa, a30THAsA KHUCIOTa, (hocopHas KUCIOTAa U APYrHe MOJO00HBIE HEOpraHWIe-
CKHE KHUCJOTHI; M OpTaHHUYecKas KHCIIOTa, Takas KakK, HallpuMep, YKCYCHas KHCIOTa, THAPOKCHYaKCyCHas KH-
CJIOTa, TIPOTIAHOBAasl KHCJIOTa, MOJIOYHAS KHCIIOTA, MUPOBUHOTPAAHAS KHCIOTAa, MAJIOHOBAsl KHUCIOTA, STHTApHAS
KHCJIOTa, MaJICHHOBAsI KUCJIOTa, (pyMapoBasi KACJIOTA, sI0JOYHAS KHCIOTa, BUHHAS KUCIIOTAa, IUMOHHAS KUCIIOTA,
MeTaHCYJIb(QOHOBAs KHCIO0Ta, ITAHCYIH(POHOBAs KHCIO0Ta, OEH30JICyIL(QOHOBAs KHCIO0Ta, I-TOIXY0ICYIb()OoHOBAs
KHCJIOTA, IUKJINYECKas KHUCJIOTA, CAIUIIIOBAas KHCJIOTA, M-aMAHOCAIUIIWIOBAsT KHCIOTA, MaMOBas KUCIOTa U
Jpyrue mogo0HbIe OpraHudeckue KUCIoTel. CM., HanpuMep, MaTeHTHBIH fokyMeHT WO 01/062726.

CoequHeHHs, COJIEpIKalie KUCIOTHBIE TPOTOHBI, MOTYT OBITh IPEBPAIICHBI B UX TEPANIeBTHUECKH aKTHB-
HYI0O HETOKCHYHYIO (DOpPMY COJH MPHUCOCIUHECHUS OCHOBAHHSA, HAIPUMEP, COJIM METAIJIOB WIM aMHUHOB, ITyTEM
B3aWMOJICHICTBHS C COOTBETCTBYIOIINMH OPTaHWYECKHMH M HEOPTaHMYECKUMH OCHOBaHMSIMH. COOTBETCTBYIO-
mme GOopMBI CoNieH MPUCOSTMHEHUSI OCHOBAHIS BKIIIOUAIOT, HAIIPUMEpP, COJIM aMMOHUS, COJIM IISIOYHBIX U IIIe-
JIOYHO3EMENTbHBIX METAJIOB, HAIIPUMEP, COJIM JIUTHUS, HATPHS, KaJIMsl, MarHU, KaJIbIUI U APYTHe MOJ00HbIE COo-
JIM, COJIM C OPTaHNYECKUMHU OCHOBAaHUSMH, HAIpUMep, conr ¢ N-MeTui-D-riarokaMiuHOM, THAPaOaMHHOM, U COJH
C aMMHOKHCIIOTaMH, TAKUMH KaK, HallpUMep, aprUHIH, JI3HH U APYTHE Mo100HbpIe aMHHOKHCIOTHL. W Haobopor,
yKa3aHHbBIE cOJIeBbIE (DOPMBI MOTYT OBITH TIPEBPAICHBI B CBOOOAHBIE (POPMBI ITyTEM B3aMMOJIEHCTBHS C COOTBET-
CTBYIOIIIIM OCHOBaHHEM WJIN KHCIIOTOM.

CoeqMHEHHSI W MX COJIM MOTYT HaXxOIWThcS B (POPME COJIbBAaTa, KOTOPHIA BXOJUT B O0BEM HACTOSILETO
n3o0pereHus. Takue coibpBaTHl BKIIOYAIOT, HAIPUMED, TUAPATHI, AIKOTOJSATHL U APYTHE MOJOOHBIC CONBBATHIL.
Cwm., Hanpumep, nateHTHbIH JokymeHT WO 01/062726.

Hcnonp3yeMplii B 1300pETEHUH TEPMUH "THAPAT" OTHOCUTCS K KOMOWHALIMU BOJBI C COCAWHEHHUEM, B KO-
TOpOI BOJA COXpAaHSIET CBOE MOJEKYIAPHOE COCTOSIHHE B KauecTBE BOJIBI M MM abcopOupoBaHa, agcopOupoBa-
Ha, WIXA COACPIKUTCS BHYTPU KPUCTAIUTMICCKOHN PEIIETKH HCXOJHOTO COSTNHECHHUS.

Hcmonb3yeMelii B 1300peTeHIH TEPMUH "TTOIMMOP(]" OTHOCUTCS K Pa3IMIHBIM KPUCTANTHISCKUM (popMam
OJTHOTO ¥ TOTO K€ COCIMHEHUS U K IPYTHM TBEPIOTEIFHBIM MOJIEKYSIPHBIM (hopMaM, BKITFOYAIONTIM IICEBIOIO-
nuMop(dbI, Takke Kak THAPATHl (HaIpuMep, CBA3aHHAs BOJA, IPUCYTCTBYIONIAs B KPUCTAINIMYECKON CTPYKTYype)
M COJbBaTHl (HAIpUMEp, CBSI3aHHBIC PACTBOPUTENH, HE SIBJIAIOIIMECS BOJOH) OZHOTO M TOTO )K€ COCIMHEHUS
PaznuuHbIe KpHUCTALTMYECKHE TTOJIMMOP(BI UMEIOT Pa3INYHbIE KPUCTATMYECKUE CTPYKTYPHI M3-3a pa3IMuHOMN
YIaKOBKH MOJICKYJI B PEIICTKE. DTO MPUBOIUT K PA3THYHBIM CUMMETPHSIM KPUCTAJUIOB /WM Pa3IMIHBIM Tapa-
METpaM 3JIEMEHTApHOW SYEHKHM, KOTOPbIE HETOCPEICTBEHHO BIHMSIOT Ha (PU3MYECKHE CBOWCTBA, TaKHE KaK Xa-
PaKTEpUCTHKN TU(PPAKIMOHHONW PEHTTEHOTPaMM KPHCTAJUIOB MM HopomkoB. [pyroit moimmmopd, Hampumep,
Oynet, B o0mieM cirydae, XapakKTepH30BaThCsl APYIrMM HAOOPOM YIJIOB IU(PaKIUU U IPYrUMH 3HAYSHUSIMUA WH-
TeHcuBHOCTEH. [10ATOMY MOPOIIKOBBIN PEHTI€HOCTPYKTYPHBIM aHaInu3 MOXHO HCIIOJIb30BaTh B Ka4eCTBE BOC-
MIPOM3BOJUMOTO W HAJIEKHOT'O Crocoda s UACHTH(OHUKAIINKA PA3TMYHBIX IMOJTUMOPQPOB MM TBEPAOH (DOpPMBI,
KOTOpasi ColepkuT Oosiee omHoro mosmMopda. Kpuctammudeckune mosmmMopdHbie GOPMBI TPEACTABISIOT HHTE-
pec ms papMareBTHIECKON MPOMBIIUICHHOCTH B OCOOSHHO JUIS Te€X CIIEIHAINCTOB, KOTOPHIE y4acTBYeT B pas-
paboTKe MOAXOMSIMINX JEKapCTBEHHBIX GopM. Eciam momumopdHas ¢opma HE COXpaHSET CBOE MOCTOSHCTBO B
mporiecce KIMHNYECKUX HCTBITAHWN WM MCCIENOBAHWN Ha CTaOMIBHOCTB, TO HCIIONB3yeMas WIH H3ydaeMas
TOYHas JIeKapCTBEHHas1 JOpMa HE MOXKET NPUMEHSTHCS C LENBIO COMOCTABIICHNS! OAHON aPTHH MPOLYKTa C ApY-
roil maptuel npoxykra. Korma coenuHeHne MCIoOb3yeT B KIMHWYECKUX HCIBITAaHUSX WIM B CEPUHHO BBITyC-
KaeMOM TIPOJYKTE, TaKKe KeJaTeJIbHO UMETh B PacIOPsDKEHNHU CIOCOOBI TTOJTyYEeHUS! COEANHEHNUS B TpeOyeMoi
nonmMopdHoH (opMe ¢ BEICOKOH CTENEHBIO YHCTOTHI, TOCKOJIBKY NMPHUCYTCTBYIONINE ITPUMECH MOTYT BBI3BIBAThH
He)KelaTeNNbHble TOKCHKosornueckue agdektsl. KonkperHsle mosmMopdHbie GOPMBI MOTYT TPOSBISATH HOBBI-
IICHHYIO TEPMOJMHAMHYECKYIO CTAOMIIBHOCTH WJIM MOTYT OBITH OOJIee JIETKO IOJIyYEHBI C BBICOKOM CTETEHBIO
YUCTOTHI B OOJBIINX KOMMYECTBAX W, CICIOBATEIBHO, OHHU SBISAIOTCA O0Jiee MOIXOMAIINMH JUTS MCIIOB30BaHUA
B (hapMareBTHYECKNX cocTaBaxX. KOHKpeTHBIE MOIMMOP(EI MOTYT MPOSBIATH APYTHE IOJIE3HBIE (U3NIECKHE
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CBOWCTBA, TaKHE KaK OTCYTCTBUE CKJIOHHOCTH K THTPOCKONUYHOCTH, MOBBIIIEHHAs] PACTBOPUMOCTD U TOBBIIIEH-
HBIE CKOPOCTH PAaCTBOPEHHSI, 00YCIIOBICHHBIE PA3INYHBIMHI SHEPTHAMHU KPUCTAUINIECKUX PEIICTOK.

B »TOM mM300pereHue mpenmnoiaracTcs MpUMEHEHHE BeeX M30MepoB coeamnenuit popmyn I-IV. Ucnons-
3yeMblii B M300peTeHHr "u3oMep' BKIIOYAET ONTHYECKHE M30MEphl (Takhe KaK CTepEeOM30MEphI, Hampumep,
SHAHTHOMEPHI W JHACTEPEON30MEPHI), Z M30MepHl (UII 3aMeCTUTeNel, NMEIOINX HanOOJbIee CTApIIHHCTBO
(mo mpaswitam Kanna-Uuronsaa-Ilpenora) B cirydae ux pacroyioKeHHUs 10 OJHY CTOPOHY ABOWHOM cBsizn) win E
M30MEpHI (U TeX K€ 3aMECTHTEJEeH, PaCIIOIOKEHHBIX IO Pa3HbIC CTOPOHBI) M TayTOMEphl. MHOTHE W3 COeIH-
HEHHH, TPUMEHAEMBIX B CII0CO0aX M KOMIO3HIIUAX ITOT0 N300pETEHHS, UMEIOT IT0 MEHBIIIEeH Mepe OJHH CTepeo-
TCHHBIH LIEHTP B MX CTPYKTYpe. DTOT CTEPEOTeHHBIN LIEHTP MOXKET IPUCYTCTBOBAaTh B R mim S koHduryparmmy,
rre ykazaHHoe R m S o0o3HaueHHE HCIONIB3YIOT B COOTBETCTBUH C TPaBHJIAMH, OIMMCAHHBIMHU B ITyOJIMKAINU
Pure Appl. Chem. (1976), 45, 11-30. M300peTeHne Tak)ke IMEET OTHOLIEHHE KO BCEM CTEPEOM30MEPHBIM (op-
MaM, TaKUM Kak SHaHTHOMEpHBIE U THacTepeon3oMepHbIe (hOPMBI, COSAMHEHUH MM UX CMECsAM (BKIIOYasl BCE
BO3MOJKHBIE CMECH cTepeon3oMepoB). CM., Harpumep, mateHTHsIH fokyMeHT WO 01/062726. Kpome Toro, KoH-
KpETHBIE COEIMHEHHUS, KOTOPhIE COMAECP)KAT aIKEHWIBHBIC I'PYIIBI, MOTYT CYIIECTBOBAaTh B (opMe Z HU30MEPOB
(mns 3amecTHTENEH, UMEIONTNX HanOobIee cTapmMHCTBO (1o npaBmwiamM KanHa-MHromsaa-IIpenora) B cimydae
WX PacIOJIOKEHHS TI0 OJHY CTOPOHY NBOWHOW cBsi3M) WM E M30MepoB (IS TEX e 3aMECTUTENIeH, pacroso-
JKEeHHBIX TI0 pa3HbIe CTOPOHHI). B KaXkaoM ciydae, m300peTeHne BKIF0YaeT B ce0sl KaKk CMECH, TaK U BBIACIICHHBIC
WHANBUAYaIbHBIE H30Mephl. HeckompKko 3aMecTuTeNeH Ha MMIEPUANHIIIBHOM WK a3€NaHUIIBHOM KOJIBIIE MOTYT
TaK)Ke HaXOIUTHCA B IHC- WIHA TPAHC-MOJIOKESHUH IO OTHOUICHHUIO APYT K APYTy OTHOCHUTEIHHO IIOCKOCTH IIH-
MePUANHIIBHOTO WM a3eTaHWIBHOTO Konbla. HekoTopble W3 COeAMHEHUI MOTYT TakKe CYIIECTBOBAThH B Tay-
ToMepHBIX (opmax. [Ipearnonaraercs, 4to Takue (GOPMBI, XOTS OHH B SIBHOM BHJIE M HE YKa3aHbI B ONIMCAHHBIX B
n300peTeHnH (hopMyiiax, BXOIIT B 00beM HacTOALIEero n3o0pereHus. Uto kacaercst cioco00B M KOMITO3ULHUI 110
HACTOSIIEMY U300PETEHHIO, TO CCHUIKA HAa COCAMHEHNE WM COCMHEHHUS BKIIOYAET BCE BO3MOXKHBIC H30MEPHEIC
(hOpMBI 3TOTO COETMHEHHMS M UX CMECH, €CIIM KOHKpETHasl n3oMepHast popma He ynomuHaeTcs criennaisHo. CM.,
Harpumep, nateHTHbIH TokyMeHT WO 01/062726.

CoenuHeHHs IO U300PETCHUIO YCHIIMBAIOT QYHKIHUIO 05-coaepikamniero R GABA,, T.e. OHU IIpeacTaBis-
FOT cO00# aroHUCTHI a5-coaepxkamiero R GABA, (Hampumep, MO3UTUBHBIE AJTIOCTEPUUECKHE MOTYIISATOPHI OL5-
conepxaiero peruentopa GABA,) u oHE ciocoOHBI yBennunBath GABA-ynpasnsemsie motoku CI.

B m300perernn mpemiararoTcs, KpoMe TOoro, GpapMaleBTHIecKie KOMIO3HUINH, BKIIIOYAIONIHE OJHO WIIH
Oonee coeqMHEHNH IO N300pEeTEHUIO BMecTe ¢ (hapMaIleBTHUESCKH IIPHUEMIIEMBIM HOCUTEJIEM FIIH BCIIOMOTaTENb-
HBIM BEIIECTBOM. B HEKOTOPHIX BapHaHTaxX OCYIIECTBICHUS (hapMalleBTHICCKIE KOMIIO3HUIIMH 110 3TOMY H300pe-
TEHHUIO MOTYT JIOTIONTHUTENFHO BKJIIOYATh BTOPOE TEPAIEBTUIECKOE CPEICTBO, TAKOE KaK HEMPOJIENTHK, MEMaH-
tiH i AChE-L.

B m300perennn npeanaraiTcs, KpOMe TOT0, CIIOCOOBI JISYeHUS! KOTHUTUBHOTO HapYIICHUS, CBI3aHHOTO C
YKa3aHHBIMH PAacCTPOHCTBAMH LIEHTpaIbHON HepBHOU cucTeMbl (CNS), KOTopoe 4yBCTBUTEIBHO K BO3/ICHCTBUIO
MTO3UTHUBHBIX AITIOCTEPHUYECKUX MOIYJISATOPOB a5-comepikamiero pernentopa GABA,, Hanmpumep, BO3pacTHOTO
KOTHUTHUBHOTO HapyIICHHs, yMEPEHHOTO KOrHUTHBHOTO Hapymenus (MCI), aMHECTHYECKOr0 YMEpPEeHHOTO KOT-
HuTUBHOTO Hapymenus (aMCI), BozpactHoro Hapymenus namsata (AAMI), Bo3pacTHOrO CHYMKEHUS! KOTHUTHB-
HBIX crmocoOHocTelt (ARCD), nemenmnum, Oonesnm AnbnreiiMepa(AD), mpoapoManbHOro mnepuoaa OoJe3HU
AnbrreiiMepa, IOCTTpaBMaTH4eCcKoro crpeccoBoro paccrpoiictBa (PTSD), mmsodpennn, OunossipHoro pac-
CTpPOMCTBA, aMHOTPOpHIECKOTO OOKOBOTO CcKilepo3a (ALS), KOTHUTHBHOTO HapyLIEHUs, CBSI3aHHOTO C PAKOBOH
Tepanue, yMCTBEHHOU oTcTasnoctH, 6one3nn [lapkuncona (PD), pacCTpoiCcTB ayTHCTHYECKOTO CIIEKTpa, CHH-
JlpoMa JIOMKO# X-XpoMOCOMBI, cuHJipoMa PeTTa, KOMIyJIbCUBHOTO TOBEJACHUS U HAPKOMAHUU. B KOHKpETHBIX
BapHaHTaX OCYIIECTBIICHHUS CIIOCO0 MpeACTaBiIsIeT cO00H crmocob JeueHus] BO3PACTHOTO KOTHUTHBHOTO HapyIIle-
HUSI, YMEPEHHOTO KOrHUTHBHOTO Hapymenus (MCI), aMHECTHYECKOTO YMEPEHHOTO KOTHUTHBHOTO HapYIICHUS
(aMCI), BospactHOrO HapymieHuss mamsaTH (AAMI), BO3pacTHOTO CHW)KEHHS KOTHHTHBHBIX CIIOCOOHOCTEH
(ARCD), nmemennuu, Oonesnn Aunbnreiimepa(AD), mpoapomanbHOTO mepuona Ooyie3HH AJbIrelimMepa, Io-
CTTPaBMaTHYECKOTO cTpeccoBoro paccrpoiictea (PTSD), mm3odpenun, OUMONSIPHOTO pacCTPONHCTBA, aMHOTPO-
¢uueckoro 60koBoro ckieposa (ALS), KOTHUTHBHOTO HapyLIEHUs, CBI3aHHOTO C PaKOBOIl Teparuel, yMCTBEH-
HOHM oTcranoctH, Oone3nn [lapkuncona (PD), paccTpolCTB ayTHCTHYECKOTO CIEKTpa, CHHApPOMa JIOMKOH X-
XpOMOCOMBI, CUHApPOMa PeTTa, KOMITyIbCUBHOTO MOBEICHUS M HADKOMaHWU. B KOHKpPETHBIX BapHaHTaX OCyIIe-
CTBJICHUS JICYCHUE BKIIIOUAET NPEIOTBPAIICHHUE WM 3aMeJIEHHE TIPOrPEeCCUPOBaHMS OITMCAHHBIX B H300peTeHUHT
PAacCTpPOCTB LieHTpabHOU HepBHOU crucTeMbl (CNS) (TakuX Kak OMUCAHHBIC B H300PETCHUS paccTpoiicTea). B
KOHKPETHBIX BapHaHTaX OCYIIECTBICHHUS JICYCHHE BKIIOUAET OOJIeTYeHHE, YMEHBIICHINEC MHTCHCHBHOCTH WIIN
3aMeUICHIE TPOTPECCHPOBAHUS OTHOTO WM 0O0Jiee CHMIITOMOB, CBSI3aHHBIX C PAacCTPOMCTBOM ILEHTPATBHON
HepBHOU cucTteMbl (CNS). B KOHKPETHBIX BapHaHTaX OCYIIECTBICHUS MOIBEPTacMbIi JICUSHUIO CUMIITOM IPE]I-
CTaBIIsET cOOOIi KOTHUTHBHOE HapyIIeHHE MM KOTHUTHBHOE paccTpOHCTBO. B apyrom acmexTe m300peTeHus,
IpeyIaraeTcsi crnocod MoAiepKaHus WIM yIydIIeHUs] KOTHATHUBHAS (QYHKIHNS y CyOBeKTa, HYKIAIOLIETOCS B
9TOM, T/Ie CIIOCO0 BKIIIOUAET CTaUI0 BBEJICHHS YKa3aHHOMY CYOBEKTY TeparneBTHYECKH d(PPEKTUBHOTO KOJINYE-
CTBa COCAMHEHUS 10 M300pPETEHHIO WK ero (apManeBTHUECKH NMPHUEMIIEMOH COJIH, TMIpaTa, CoNbBaTa, MOJIU-
Mopa, u3o0Mepa Wi UX KOMOWHAIIHH.
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Paznnunble paccTpolicTBa neHTpaidbHOW HepBHOW cucTeMbl (CNS) ¢ KOTHUTUBHBIM HapylIeHHEM (Hampu-
Mep, BO3pacTHOE KOTHHTHBHOE HapylleHHe, yMepeHHoe KorHuTuBHoe HapymeHne (MCI), amHecTnueckoe yme-
penHoe korHutuBHOe HapymeHue (aMCI), Bo3pactHoe HapymeHue namsatH (AAMI), Bo3pacTHOE CHUKCHHE
KOTHUTHBHBIX criocoOHocTelt (ARCD), nementmus, 6one3nb Anprreiimepa(AD), nmpoapoManbHBI Tiepuon 00-
ne3Hn ATblreiiMepa, MocTTpaBMaTHIecKoe crpeccoBoe pacctpoiictBo (PTSD), mm3odpenus, ounomispHoe pac-
CTPOHCTBO, aMHOTpOohUIecKrit 60KkoBOH ckitepo3 (ALS), KOTHUTHBHOE HapyIIeHUE, CBA3aHHOE C paKOBOH Tepa-
MUel, YMCTBEHHAsI OTCTaJoCTh, 0ose3us [lapkuHcona (PD), paccTpoiicTBa ayTHCTHYECKOTO CIIEKTPa, CHHIPOM
JIOMKO# X-XpOMOCOMEI, CHHAPOM PeTTa, KOMIyIbCHBHOE MTOBEACHNE M HAPKOMAaHMSA) MOTYT UMETh CaMyI0 pas-
HOOOpa3Hy1o 3THosnoruo. OHAKO CHMITOM KOTHHTHBHOTO HApYIICHHS B Ka)KIOM M3 YHOMSHYTBIX BBIIIE pac-
CTPOMCTBaX MOXET MMETh o0mye g BceX MpUUYMHEL [103TOMYy, KOMIIO3UINS MM CHOCOO JICUSHHS, KOTOPHIC
JIAfOT TIOJIOKHUTEINIBHBIH J1e4eOHbI 3()(heKT B OTHOIICHUH KOTHUTHBHOTO HApYyLICHUS NPH OJHOM PaccTpoiicTBe
HEeHTpaILHOH HepBHOH cucTeMbl (CNS), MOTYT Taroke 1aBaTh OJIOKHUTEIBHBIH Je4eOHbIH AP (EKT B OTHOLICHUH
KOTHUTHUBHOTO HapyIICHHs IIPH JPYTOM PacCTPONCTBE LIEHTPAILHON HEPBHOI CUCTEMBI.

[TpousBosHbIE OEH301MA3ETINHA.

B HEKOTOpBIX BapHaHTax OCYIIECCTBICHIS COSAMHEHNE UMEET CTPYKTYPY dhopmysl 11
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WM eTo (hapMaIrleBTHUECKH TprUeMiIeMast COJb, THUAPAT, COJBBAT, MTOJIMMOP), U30MEP HITH UX KOMOWHAITHS,
rae m, Rl, Rz, R3, R4, R’uR® OIpE/ICNICHBI BhIIIIE.
B HEKOTOpHIX BapHAHTaX OCYIICCTBICHUS COCTUHCHUE IMEET CTPYKTYPY hopmydsl [V

\V;/ R

(R')m

v,

WiH ero (hapManeBTHYCCKU IpUeMIIeMasi COJlb, THIIPAT, COJIbBAT, MOTUMOP(], U30Mep WM UX KOMOMHAIHS,
T/ie 3HAUCHUS PAIUKAIOB OMPE/ICIICHBI BBIIIIC.

Taxke mpeamnonaraercs, 4To Jr000# OMUCAaHHBIA B W300pPETCHUH BAPHAHT OCYIICCTBICHHS MPEICTABISACT
HEMCUCHEIC, a TAK)KE M30TOIMHO MeYeHbIC (POPMBI COCIMHEHUA, €CIM HE yKa3aHO WHOE. M30TOIMHO MEYCHBIE CO-
eAWHEHHS UMEIOT CTPYKTYPBI, H300pakeHHbIe (hOpMyJIaMH, MPUBEICHHBIMHA B M300PETCHNH, 32 UCKIIOUYCHUEM
TOTO, YTO OJWH WJIM OoJiee aTOMOB 3aMEHEHBI Ha aTOM, UMEIOIINI BEIOPaHHYIO aTOMHYIO MacCy T MacCOBBIN
HOMep. [IprMeps! H30TOTIOB, KOTOPEIE MOTYT OBITH BBEACHBI B COCIMHEHHS 110 N300PETEHHIO, BKIIOYAIOT H30TO-
Bl BOJIOPO/IA, YTIIEpOa, a30Ta, Kucyiopoaa, docdopa, propa u xjmopa, Takue Kak ZH, 3H, ”C, 13C, 14C, 15N, 18F,
3'IP, 32P, 358, 3'6Cl, 1251 coorBercTBeHHO. M3o0peTeHne BKIIIOYAET pa3iIUdHbIe U30TOITHO MEYEHBIE COCTUHEHYS,
ompeneNsieMbie B H300pETCHHUH, HATIPUMEP, COSAUHCHHS, B KOTOPHIX MPUCYTCTBYIOT TAKUC PAHOAKTHBHEIC U30-
tomsl, kak “H, °C u "*C. Takue H30TOMHO MedeHbIe COSIMHEHNS MOTYT MPHUMEHSTHCS B HCCISIOBAHMIX METab0-
nu3Ma (IpeanouTuTeNsHo, ¢ 'C), ccleI0BaHMAX KHHETHKH peakuuii (sanpumep, ¢ “H wm “H), B MeTomax 06-
HApY>KCHUS ¥ BU3yaJH3allii, TAKUX KaK MO3UTpOH-dMUccHoHHas Tomorpadus (PET) wmu oqHOodoTOHHAS SMUC-
cuoHHas komnbioTepHast ToMorpadus (SPECT), B ToM 4rcie B UCCICTOBAHUAX PACIIPEICICHUS JICKaPCTBEHHOTO
CpEeICTBa WM CyOCcTpaTa B TKaHSX WIIH MPH JICYCHUU MAIMCHTOB ¢ MPUMECHEHUEM panoTepanuu. B yacTHoCTH,
wszoton '°F mim MeueHoe UM COEIMHEHNE MOKET OBITh OCOOCHHO TPEINOUTUTEIbHBIM 715 ipoBeneHust PET wmu
SPECT wuccnenoanuii. M30TONMHO MeUYeHBIE COCAMHEHHS MO dTOMY H300pPETCHHIO M WX TMPOJEKapCTBa MOTYT
OBITH TOJTyYEHBI, KaK MPaBMIIO, UCIIONB3YsI METOIBI CHHTE3a, PACKPHITHIC B ONIMCAHHBIX HIDKE CXeMaX WM B IPH-
Mepax U METOIMKaX, MyTeM 3aMEHBI HEMEUCHHOTO M30TOIIOM PEeareHTa Ha JISTKO JOCTYITHBIH H30TOITHO MEYEHBIN
peareHr.

JIro60i1 u3 mepeuncIeHHBIX B H300pETCHNN MHINBUAYAIBHBIX BAPHAHTOB OCYIIECTBICHHUS, MOXET OIIpe/ie-
1t popmyny Il wnu [V HHAMBUIYanbHO WM MOXKET OBITh OOBETUHEH C MOJyYCHHEM MPEAMOYTHTEILHOTO Ba-
pHaHTa OCYIIECTBICHUS 3TOTO H300PETCHUSI.

OO01as METOIONIOTHSI CHHTE3A.

CoeIlMHEHHS TI0 ATOMY U300PETECHUIO MOTYT OBIThH MOJyYEHBI, KaK TPABUIIO, METOIaMH, KOTOPEIC XOPOIIIO
W3BECTHHI CICIUANTNCTaM B 3TOH oOmactu. Ha cxemax 1-10 Huke mpUBEICHBI OOIIME CXEMBI CHHTE3a IS MOITY-
yeHns coequHeHuit popmyn 11, IV. J{ns OOBIYHBIX CHENHAIUCTOB B OOJIACTH OPraHHMYCCKOW XWMHUU SBISIOTCS
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OYCBUAHBIM, YTO M3BCCTHBI U APYTHUC 3KBUBAJICHTHBIC CXEMbI, KOTOPbLIC MOTYT OBITH MCIIOJL30BAaHBEI B KAUECTBE
BapuaHTa JJjid CUHTE3a PA3JINIHBIX qacTel MOJICKYIJI, KaK 3TO MMOKa3aHO Ha 06HII/IX CXEMax HUXKC.

Cxema 1
OO6mmii MeTo cuHTe3a coearuHeHus Gopmyasl 11
o
EtO,C R? NO
Ry oz NaN N NO: RIRS (R~ UReRE
R~ e - ®iw - LI Nj)Lcozst
Na “click-peakums Tpuasona” N, )\\
LG = guasoHuii, N R?
ranoreHua v apyrue RS N
H (0] \f R3
1 BoccTaHoBneHwe N/ obpasoBaHue UMUAa3onNa N Y/,
HUTPOrPYNMbl s R RS R4
—» ()7 P RS —® ®RY)Yy 5
2 Uvknuaauma m N m S\~ N R
[} R2 | N\ R2
N:N N,
N
Cxema 2

O6mmii Mmeton cuaTe3a coequHenus popmyns I wu 111, roe X, Y, Z, V u W 00pa3yroT nmupa3oibHOE KOJIBI0

R2 CO,Et
| NOz
R"'Rs 1 5
- NO2 1 nazoTnposanne - NO2 (R)
N\ \

EtO
(an —_— R)Y —_— CO,Et
NH; 2, BoccraHosnenue NHNH,  oBpasosanue nupazona R2
RB
1. BoccTaHoBneHne H O
HHTPOMYANLI N N ” obpasoBaHne UMMAR30NA
—» R)y _ RS _ (R‘ @
2. Uuknusayus N
MR MY R2
Cxema 3
OO0muit MeTox cuHTe3a coernHeHust hopmysr 11
EtO,C CO,Et NO
LS NO, «-NO> T Ry X R4 RS
_— 1_| 1
e L e (Rn%(;[ L P S ‘A
Ns "click-peakyus Tprasona” N,
LG = AnasoHui, N™ “CO,Et
ranoreHng M Apyrie .
1 BoccTaHosneHue H o R\\//N -
HWTPOrpYNMbI R R4 o6pazoBaHue MMMUgasona N-7
—» R)7 5 - T R*
m S\ R RYT
2 Luknusaius m Nz RS

1 CO,Et N-

1 Tngponua
—_—
RY-
2 BoccTaHoeneHwe
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Cxema 4
OO0mmit MeTo]] cuHTe3a coequHeHnH Gopmys 11, TO3BOISFOIINIT OCYIIECTBIATH JUBEPTCHTHYIO (PYHKIMOHAIN-
3aI[MI0 Ha TPHUA30JILHOM KOJIbLIE, 06paSOBaHHOM XY, Z,VaW

H
oy S
HZNNHZ t+-BUNO
HsCO N o] Hco O HCITH /@[
Ney N H,CO N o
) o N \
Y HN-NH, Ny’ W,

peakuys Kypunyca

» NP »ono
TEA At-BUOH H300 N @[ ——
Ie Haco N CHyl,
Nay? N
N

Ha

N
NpUcoeanHEHNe UMnaa3ona I\T CO,Et peakuns Crunna, Cyaykn,
CoHoraluupsl 1 Apyrue
H3CO -

T ™ Heo N
Ney
/ CO,E
HaCO o

Cxema 5

OOmuit METO CHHTE3a COSINHEHUS q)opMym,I II

=N

Ve

| N R4 1. OkucneHue _l
R R — !
m & 5
lf\l \ 2. BoccTaHoBUTENbHOE
Nay™ on aMUHMPOBaHNe °N N-R
R

Cxema 6

O6HII/II71 METOJI CHHTEe3a coeTUHEeHHs (hopmMyJsl 11

)"Rz
1 I'anoreuwpusauwe
Ry) Q Ry) C[
N N\ 2 Kpocc-coueTatue //>—\

Cxema 7

O6mmii Mmeton cuaTe3a coeauHenus Gopmynsl IV, rae X, Y, Z, V u W o6pasytot 3amemenHoe 1,2,4-
TPHA30JIbHOE KOJIBIIO

ﬁ BOCCTaHOBIEHME NH, OMe
_: (R1) HVITpOprI'II'IbI RM‘@(H\/Q/
COH g oM
e

EDC HOBt

Br

O H (6] OEPHSOBBHME nMKraasona
cho3 DMF N N«g
Cl H RowC e
" oeea R N m N
4 \—QOME
MeQ
f’N/ Ra yaaneHue 3awmTbl N .
T N KWCNOTOM l\'l/ 4R obpasoBaHue Tpuasona /
(R X I (R
NN N ™ Ry ]
m - NH
o OMe />—R2
0
MeC
R?1s -ORg, -SRg,
-(CH.),ORg,
-(CH2),O(CHz),Rs,
-(CH2)Rs, or

+(CH2)nN(R")R 1o
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Cxema 8
OO0muit MeTox cuHTe3a coernHeHust hpopmysl 11
EtOZC\)H(COZEt NO;
(R‘)—'\ " NaN S Nz RIR® (R1)€[ RE
BN T BN, = ,Nfcoza
"click-peakuua Tpuasona” Ne

LG = AKA3OHWNH, N™ “CO,Et
ranoreHud n apyrve

0
1. BoceTaHoBneHMe BoCGTaHoBeHHE o4 TaIIOTeHUpOBaHUE

_MATPOTpYNMLY oy, i R*
(R N ®' )

2. Unknusayms Ilv N ot ‘\\ ' p
- 2| Ny OH *N Br
KaTanuTUueckoe RH/IN

3

e OBpazosanie L

rMapupoBaHue mapapoBae (w1l gs  MMMpasona Y CE R
'?J N—cH, "N e
N |\I|¢'N CHj;

Cxema 9
OO6mmii MeTo1 cuHTe3a coearnHeHus Gopmyasl 11

NH o o) N
e Ré OKUCNEHNe w MY re RY =
(R1 _— (R1)—I (1) R-PhMgBr m U L
& RS m S~ RS mm .
’&ﬁ N (2) BoccraHoBneHwe
N N o »—CHO
N N
R N
R
oBpasoBaHre NMUAasoNa RH-L =
m U P
Cxema 10

OO0mmit MeTox cunTe3a coequuenns popmynsl 11 mmm IV, roe X, Y, Z, V u W o0pa3zyror 3amelieHHoe Tpu-
a30JIbHOE KOJIBIIO, TaKOe KaK 1,2,3-Tpua3oyibHOe KOJbI0, WiH 1,2,4-TpHa30bHOE KOJBIIO0 U U BEPXHUNH UMHUAA30]1
3aMelneH ¢ moMoIeko 1,2 4—0KC&III/I&30HBHOFO KOJIbITa, Kak Toka3aHo Ha cxemax 10 (a) u 10(b)

6
10(a RN
(a) COzEt \\// e
(1)LIOH, (2) CDI, N )
__NH,OH (3 TFAA = R NH,0H K,CO4

(R% . mmfi; | T
R R
Yy——z Y5
V——RZ )J(.\ I/\[kRz
6 N NfOH RS N -0
/ \f /4
P
ré NH; N Y R N R®
. CDI, R%CCOH =
RYm - — ®w | "
'Z YR
,V R2 J.\ ,/V—RZ
10(b)
OH RE. N O—~n
COWEt N/ \l// \
X
ngj NH { R* N)\Rg
1 o — 2
v=Z R ; R
I \\ J'ﬁ W\
X'\\ X'\ //\,l;RZ
w “w
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Cxema 10a
OGLIMii METOJ CHHTE3a CoeauHeHus, rue R’ MPEJCTaBIsCT COO0N HE00A3aTEIFHO 3aMEIICHHBIN JUTHAPO-
OKCa30JIbHOC WJIM OKCa3HHWIBHOE KOJIBIIO, KOTOPBIH MMOoKa3aH Ha cxeme 10a

HO NG Pag
_N R’ =1 2 r/ N
E )~ CoR" HZNBL)q a7 T N/ Na_i
. o

1
® M@ /Z) (1) oxkcanunxriopua, EtzN; wnm HOBT, EDC |Y|'<Z‘\V_R2
)\,(ﬂ:‘ ‘vz (2 DAST KCOs X
W
R* = Hwunu Et

Cxembl 10b(a) u 10b(b)
OGIHit METO CHHTE3a COSAMHEHHs, T/ie R’ mpencTaBiser cob0il Heo6A3aTebHO 3aMEICHHBIH OKCA301T HITH
M30KCa30, KOTopLIﬁ nmoka3zaH Ha cxemax 10b(a) u 10b(b)

/H}R'
DbQ
(R") @i — (R%@[
Y-Z.
” ,,V R? >'(': N-R?2
N R, OH N O-N
= N = R
[ = )
*-\ / —
o o L
vz n-BuLi, KoHL. HySO, v=Z,
I Vg2 I oV-R2
X/ R X
Cxema 10c

OOwmMii METOI CUHTE3a COETUHEHMSI, TIE R} MpeNCTaBIsgeT cO00H He00A3aTeIhbHO 3aMEIEHHYIO aTKHHUITBHYIO

TpyIIy, KOTOPHIH MoKazaH Ha cxeme 10c
N
Nr )--cHo
(R“m‘@:

YL, /Sl\\

I —R2
X:“’,'V R \z
But,

N

=
(R1)m@ {"m TEA,Pd(PPh3), Cul ‘{J
) s g,
{’B’ %’ Xy’ & V-R?
@ \0“ i

R

| sz
Koy

JI1s cieTnanucToB SBISIETCSl OUYEBUAHBIM, UTO coeauHeHust Gopmya I, IV ¢ mepeMeHHBIMU, HE SBIISIONIN-
MHUCSI TIEPEMEHHBIMH, N300paKEHHBIMH BBIIIE, MOTYT OBITH HOJYYEHBI ITyTE€M HCIIONB30BAHUS APYTUX XUMHYE-
CKHX PEarcHTOB WM METOJOB CHHTE3A.

dapmaneBTHYECKHE KOMIIO3UIIUM M CIIOCOOBI BBEAEHUS

B HactosmeM n3o0pereHun npemiaraetcs (hapMareBTHYCCKas KOMITO3HUIINS, BKITIOYAromas (papMareBTu-
YECKH MpPUEMIIEMBI HOCHTENb U coeaunenue ¢opmyn II, IV wmm ero ¢apmameBTudeckn MpUEMIICMBIC COJIH,
THIIPATHI, CONBBATHI, TOTHUMOP(EI, H30MEPHI MM UX KOMOHHAIIHH.

Copeprkanire OCHOBHOM a30T TPYIIBI, KOTOPBIC MPUCYTCTBYIOT B COCIMHCHUSIX MO U300PETCHUIO, MOTYT
OBITh KBATCPHHU30BAHBI C IOMOIIBIO0 TAKUX PEAreHTOB, KaK I'aJOTCHUABI HU3IINX AlIKUJIOB, TAKHE KAK XJIOPUCTHIMH,
OpOMHUCTHIN U HOMUCTBIM METHII, STHJI, IPOTII M OYTHII, AUAJIKIICYI6(AThl, TaKHe KaK AUMETHI-, TUITI-, JTH-
OyTHII- U TUaMHIICYNb(aTHI, JUTMHHOLENOYSYHBIE TAJIOTEHHU/IBI, TaKHEe KaK JEIII-, IAypHiI-, MUPUCTHI- U CTea-
pHII- XJIOPHUIBI, OpOMHUIBI U WOMUABI, apalKUITAIOTeHUIbI, Takue Kak OCH3WI- U (HEeHSTHIOPOMUABI U APYyTHE
moJ00HBIe COeTUHEHNA. B pe3ynpTare mosrydaloT pacTBOPUMBIE HITH JUCTIEPTUPYEMBIE B BOJIE WM Maciie IIpo-
IYKTBL.

Crnenyetr IMETh B BHJIY, YTO MPEAMOYTHTEIBHO, YTOOBI COCAMHEHIS U CPEJCTBA, HCIOIb3yEeMbIC B KOMIIO-
3UIUAX [0 HACTOSIIEMY HM300pPETEHUIO, MOTJIM JICTKO NMPOHUKATh 4Yepe3 remartodHIedammaeckuii Oapbep mpu
nepudepruaeckoM BBeneHUH. OJHAKO COCIUHCHUS, KOTOPBIE HE MOTYT IPOHUKATH 4Yepe3 reMaTodHIe(ainie-
CKUil O0apbep, MOXKHO Takke 3(p(PEKTUBHO BBOIUTH HEMOCPEACTBCHHO B LICHTPAIBLHYIO HEPBHYIO CHUCTEMY, Ha-
MpUMEpP, HHTPABEHTPUKYJIISIPHO WIK APYTUM HEHPOCOBMECTHUMBIM METOJIOM.
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B HeKkoTOpBIX BapHaHTaX OCYIIECTBICHHS 3TOTO M300PETCHUS, MOJOKUTEIBHBIN aIOCTCPUICCKANA MOMIY-
nsiTop oS-comepxkanuii R GABA , mpurotaBnuBaiot ¢ (hapMareBTHIeCKH MpUEMIIEMBIM HocHuTeeM. dapmarieB-
TUYECKU MPHUEMIIEMBIC HOCHUTEIH, KOTOPBIC MOTYT OBITh HCIOJBH30BAHBI B 3TUX KOMITO3UIIMSAX, BKIIOYAIOT, HO
9THM HE OrpaHHYUBAs, HOHOOOMEHHUKH, OKCHI AIFOMUHUS, CT€ApaT aJFOMHHUS, JCIUTHH, CBIBOPOTOYHEIC OeI-
KH, TaKre KaK CBIBOPOTOYHBIN albOyMHH YelloBeKa, Oy(depHbIe BelecTBa, Takue Kak Ggocdarsl, TIUINH, COPOH-
HOBasi KMCIIOTa, copOaT Kayms, CMECH HEMOJIHBIX TJIMIEPHUAOB HACBHIIICHHBIX PACTUTECIBHBIX JKUPHBIX KHCIIOT,
BOJIY, COJIM WJIM JICKTPOJUTHI, TAKHE KaK MPOTAMUHCYIb(AT, TBY3aMeIIeHHBIH (HOCHOPHOKUCIBINA HATPUHA, BTO-
PUYHBIA KUCTBIA (QocdaT Kaaus, XJIOPHUI HATPHUSA, CONU IIMHKA, KOJUIOMTHBIA THOKCHI KPEMHHS, TPUCHIHKAT
MarHus, MOJUBUHWIIHPPOIINAOH, BEIIECTBA HA OCHOBE IIEIJUTIOJNO36], MOIUITHICHTIINKOIB, KapOOKCHMETHIIIIC-
JIF0JI03a HATPHS, MMOJMAKPUIIATHI, BOCKH, OJOK-IIOJIMMEPH! MOJMATIIICHA M ITOJTHOKCHIIPOIIIICHA, TTOJIUATHIICHT -
JIMKOJb W JIAHOMHMH. B Ipyrux BapnaHTax OCYIIECTBICHHUS, HOCUTENs HE HCIONB3YIOT. Hampumep, aroHucTt oS-
conepxkamero R GABA, (Hanmpumep, TO3UTHBHBINA JTIOCTEPUUECKUNA MOIYIIATOP OL5-COAEPIKAIIETO pelenTopa
GABA,) MoxeT ObITh BBEJICH B OAMHOYKY WMJIM B Ka4eCTBE KOMIIOHEHTa (hapMareBTHIECKON KOMITO3UIINH (Te-
paneBTUYECKON KOMITO3HMIIMK). ATOHUCT aS-coaepxkamiero R GABA, (Hampumep, MO3UTHBHBIN ajiocTeprde-
CKHI MOIyJISATOp a5-coaeprxkaniero penentopa GABA,) MokeT ObITh IPUTOTOBJICH TSI BBEACHHS JIFOOBIM TTOJI-
XOJISIIIIAM CITOCOOOM JUTS IPUMEHEHHS B KaUeCTBE JICKApCTBEHHOTO IIperapara JUIsl YeJI0BeKa.

B HEKOTOPHIX BapuaHTaX OCYIIECTBICHHS TEPAEBTUYCCKUEC CIIOCOOBI 0 M300PETEHUIO BKITIOYAIOT BBEJIC-
HUE KOMIO3HIIUU H300PETCHUS WU CPEICTBA MECTHO, CHCTEMHO HJIM JIOKajdbHO. Hampumep, TepameBTHdecKue
KOMITO3UITUH COCIMHCHUN WIJIM CPEICTBA 10 M300PETEHUIO MOTYT OBITh IPUTOTOBJICHBI JUIS BBEICHHUS, HAIPH-
Mep, MMyTeM WHBEKIWHU (HalpuMep, BHYTPUBEHHO, MOJKOKHO I BHYTPHUMBIIICYHO), HHTAISIUN WIA UHCY(D-
Gsiiuu (M 9epe3 poT, WM Yepe3 HOC) WK MyTeM MEepOpaNbHOTO, OYKKAIBHOTO, CyOJMHTBAIBHOTO, TPAHC-
JIepMaJbHOTO, HAa3aJHHOTO WM HMapEHTEPAIHHOTO BBeAeHHI. KOMITO3NINN COeTMHEHNH WM CPEICTBA, OIHMCAH-
HBIE B N300pETEHUH, MOTYT OBITH IPUTOTOBJICHBI KaK YaCTh UMIUIAHTA WIH YCTPOHCTBA, WM MIPUTOTOBICHBI IS
MEIJICHHOTO WM IIPOJIOHTMPOBAHHOTO BHICBOOOXKIEHHA. [Ipy mapeHTOpaIbHOM BBEICHHH, MPEATIOYTHTENHHO,
YTOOBI TepaneBTHYECKas] KOMITO3UIINS COSAMHEHHUH T CPECTBA ISl MCTIOJIB30BAHMS B 3TOM M300pETCHHH Ha-
XOJVITUCH B alIUPOTEHHON (PM3HNOJIOTHYECKH TpueMiieMoit ¢popme. MH(popManuio Mo MeTogaM u JeKapCTBEHHBIM
dbopmam MoxxHO HaiiT B MoHoTpaduu Remington's Pharmaceutical Sciences, Meade Publishing Co., Easton,
PA.

B KOHKpETHBIX BapHaHTaX OCYIICCTBICHHS (papMaIlcBTUICCKHE KOMIO3HUIIUY, MPUMCHSIECMBIC JUI MapeH-
TEpaJbHOTO BBEACHHMS MOTYT BKIIOYATh IMO3UTHUBHBIN aNIOCTEPUUECKUNH MOAYJIATOp oS-coaepxkamiero R
GABA, B KOMOHMHAITUY C OJJHUM WiIH OoJiee (hapMaIleBTUICCKH MPUEMIICMBIME CTCPHIBHBIMHI H30TOHUYECKUMU
BOJIHBIMHU WJIM HEBOJHBIMH PACTBOPAMU, JHUCIEPCUAMHE, CYCIICH3USMU HIH IMYIbCUSIMHU, WU CTCPUILHBIMU ITO-
POIIKaMH, KOTOPBIE MOTYT OBITh BOCCTAHOBJICHBI B CTCPIIIBHBIC HHBCIIUPYEMBIC PACTBOPHI HJIH JAUCIICPCUU HE-
MOCPENICTBCHHO TIepe/l MPUMEHECHUEM, KOTOPBIE MOTYT COJICPKaTh aHTUOKCHIAHTHI, Oydepsl, OakTeprocTaTuie-
CKHE CpE/ICTBA, PACTBOPEHHBIE BEIIECTBA, KOTOPHIE OOECIEUMBAIOT JIEKAPCTBEHHON (hopMe H30TOHHYHOCTH C
KPOBBIO MPEII0JIaTaeMOro PEIUINEHTa, WM CYCIICHINPYIONINE BEIIeCTBA WIH 3aryCTHTENH. [IpruMeps! moaxo-
JIAIIAX BOMHBIX U HEBOJHBIX HOCHTENEH, KOTOPBIC MOTYT OBITh MCIIONB30BaHBI B (hapMalleBTHYCCKUX KOMITO3H-
IUSX 110 H300PETEHHIO, BKIIOYAIOT BOAY, ATAHOJI, TIOJIMOJIBEI (TaKue KaK INIHIEPUH, IPOIMICHT TUKOIb, TOIHITH-
JICHTJIMKOJIb U APYTHE IMOXO0OHBIE MOJIMOJbI) U MOJXOAAIINE HX CMECH, PaCTUTENIFHBIE Macia, TakKhe KaK OJINBKO-
BOE Macllo, U MHBEIHPYEMbIe OpraHndeckue dHpHI, Takue Kak 3TmioneaT. COOTBETCTBYIOIMIAs TEKYyIeCTh MO-
JKET TOAICPKUBATHCS, HATIPUMED, ITyTEM HCIOIb30BaHUS MOKPHIBAIOIINX MATCPUAIIOB, TAKUX KaK JICHUTHH, ITy-
TEM MOAJCPKUBAaHUS TPeOyeMOro pa3Mepa 4acTHI[ B CIIydae MTUCIIEPCHU M MTyTEM HCIOJIB30BAHUS ITOBESPXHOCT-
HO-aKTHUBHBIX BEIICCTB.

KomMmrmosuiusi, BKITIOYAIONIAs MO3UTHUBHBIN aUIOCTEPUUYECKUN MOIyNsATop aS-comepxkamero R GABA,,
MOJKET TaKXKE COJEPXkKATh BCIIOMOTATENBHBIC BEHICCTBA, TAKUE KAaK KOHCEPBAHTHI, YBIAXKHSIONINE BEHICCTBA,
SMYJBraTOPbl M JUCIICPTUPYIOMIKE BemlecTBa. [IpeaoTBpalieHue ACHCTBHS MUKPOOPTaHU3MOB MOXKET OBITh
00eCIIeYeHO BBEJCHUEM Pa3IMYHBIX aHTHOAKTEPUATBLHBIX U MIPOTHBOTPUOKOBBIX CPEJCTB, HAIIPUMED, MapadeHa,
xyopOyTaHona, GEeHOJCOPOMHOBON KHCIIOTH M APYTHUX MOJOOHBIX BemiecTB. MOXET OBITh TakXe XKeaTeIbHO
BKIIIOYATh B KOMIIO3WIIMH W30TOHMYECKHE CPEICTBA, TaKHE KaK caxapa, XJOPHI HAaTpHUi U Jpyrue MmomoOHbIe
BemecTBa. Kpome TOro, IpOIOHTHPOBAHHOE BCACHIBAHME WHBEIHUPYEMOH (apMarieBTUIECKOH (OPMBI MOXKET
OBITh TOCTUTHYTO IIyTEM BKIIOUEHHS BEIIECTB, KOTOPHIE 3aMEUIIOT BCAChIBaHUE, TAKUX KaK MOHOCTEapaT alto-
MUHHSA U JKETaTHH.

B KOHKpETHBIX BapHaHTaX OCYIIECTBICHUS M300pETCHNS, KOMIIO3HIINH, BKIIOYAIOIINE TO3UTHBHBIA aJlio-
CTEpHUYECKUN MOAYIATOP a5-comeprxaimiero R GABA,, MOTyT OBITH BBEICHBI IIEPOPATBHO, HATIPUMED, B hopMe
Karcys, KpaXMaJlbHBIX KalCyJI, M0, TA0JIETOK, JIeACHIOB (Ha apoMaTH3UPOBAaHHOH OCHOBE, OOBIYHO caxapo-
3¢ M apaBUHCKOW KaMeIH WIH TPAarakaHTOBOM KaMeJH), MOPOIIKOB, TPaHyJ, WX B (hOpME pacTBOPA WIIH CYCIICH-
3MM B BOJHOW WJIM HEBOJHOM >KHIKOCTH, WIM B (OpMe JKUIKOW IMYJIBCHU THIA "Macio B Boxe" win "Bojxa B
Macie", WM B popMe MHKCHPA HITH CHPOIa, WK B (JOpMe MaCTUIOK (Ha MHEPTHOIN OCHOBE, TAKOW KaK KEJIaTHH
U TJIMIEPUH, WK CaXapo3a M apaBUiiCKas KaMelb) U B IPYTUX MOAOOHBIX GopMax, Kaxaas U3 KOTOPBIX CONEp-
JKUT B KAQUECTBE aKTHBHOTO WHIPEAHMCHTA 33JJaHHOC KOJMYECTBO MO3UTHBHOTO AJUIOCTEPHUUCCKOTO MOAYIIATOPA
aS-copepxaiero R GABA,.
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B TBepapIX JeKapCTBEHHBIX (pOpMax Ui TEPOPANLHOIO BBEACHUS (KaIlCyiax, TaOJleTKaX, MAIIOIIAX, Apa-
JKe, MOPOIITKAX, TPaHyJIax M IPYTUX MOJOOHBIX (OopMax), OJHA WU 00Jice KOMITO3UIINN, BKIFOUAIOIINX TO3UTHB-
HBII aJutocTepuueckuii MoayaTop oS-conepxkamiero R GABA,, MoryT OBITH cMeIaHbl C OJHUM HIIM Ooiiee
(hapMaleBTHYCCKH MPUCMIICMBIMI HOCHUTEIISIMU, TAKMMHU KaK [UTPAT HATPHUS WIH TUKAIBIUS GocdaT, w/wim ¢
MOOBIM M3 CIEAYIONIMX BCIIOMOTATENbHBIX BemlecTB: (1) HAMONHHUTENW WM CyXHe pa30aBUTENH, TaKHe Kak
KpaxMallbl, JIAKTO3a, caxaposa, TIII0K03a, MAaHHUT W/WIM CAHMIIMIOBAs KHCIOTa; (2) CBA3YIOIIHNE, TAaKHUEe Kak, Ha-
nprMep, KapOOKCUMETHIIIIEIUTION03a, ANbIHHATHI, JKEJIATHH, MOJUBUHILUIIHPPOINIOH, caxapo3a W/WIA apaBHii-
cKas kamenb; (3) YBIaKHHUTEH, TAKUe KaK TIIMIEPHH, (4) BemecTBa Ui yIydIIeHHs PaciagacMOCTH Ta0JIeTOK,
TakWe Kak arap-arap, KapOoHaT Kaiblus, KapTo(eNTbHBIA MIN KYKYPY3HBIH KpaxMai, albI'HHOBAs KHCIOTa, He-
KOTOpBIC CHJIMKATHl M KapOoHaT HaTpws; (5) 3aMeIAIONINe pacTBOPEHUE BEIECTBA, Takue Kak mapadud; (6)
YCKOPHTEIH BCACBIBAHUS, TAKHE KaK COCIMHCHUS YETBEPTUIHOTO aMMOHUS, (7) CMaYMBAOIIUE CPEICTBA, TAKHE
Kak, HallpuMep, IETWIOBBIH CIUPT U MOHOCTeapaT riuiepuHa; (8) abcopOeHTHI, Takue KaK KaoJWH U OCHTOHH-
ToBast MInHA; (9) cMa3BIBAIOIIUE BEIICCTBA, TAKUE KAK TallbK, CTeapaT KalbIHs, CTeapaT MarHus, TBEPIbIC MOJHU-
STHJICHIJIMKONH, Jaypwicynbdat Hatpust u ux cmecy; U (10) okpammBaronie BemecTsa. B cimydae karcyin, Tao-
JICTOK W THIIONb, (papMaleBTUYECKUe KOMIIO3UIIME MOTYT TakKe BKIIOYATh OyQepHbIe BemecTBa. TBepabie
KOMIIO3WIINH aHAJIOTUYHOTO THIA MOTYT TakXe OBITh HMCIIONB30BAaHBI B Ka4eCTBE 3aIONHUTENCH B MATKUX U
TBEPIBIX KallCyJaxX W3 JKeJIaTHHA, MCIIONB3YSl TaKue BCIIOMOTATEIBHBIC BEIIECTB, KaK JIAKTO3a WJIM MOJIOYHBIC
caxapa, a Tak’kKe BBICOKOMOJICKYJISIPHBIC ITOTUATHIICHTITUKOIN U APYTHE MTOJO0HBIE BEIECTBA.

’Kunkue nekapcTBeHHBIE (OPMBI TSI IEPOPATHHOTO BBEICHHS BKIIOYAIOT (hapMaIeBTHUECKH MPHEMIIEMEIE
SMYJIBCHH, MUKPOIMYIIBCHH, PACTBOPHI, CYCIICH3UH, CHPOIIBI M ITUKCUPHL. [IoOMIMO MO3UTHBHOTO aJuIOCTEpHUE-
CKOTro MoayiaTopa aS-coaepkamero R GABA,, KuIkue JiekapcTBeHHbIE (JOPMBI MOTYT COJEP)KATh HHEPTHHIC
pa3baBuTENH, MUPOKO HCIOIB3yEMBIE B ATOH 00J1acTH, TaKMe KaK BOJA WIH APYTHE PACTBOPHUTENH, COMOOIITH-
3UPYIONINE BEIIECTBA W SMYIBIaTOPHI, TAKWE KaK STHIOBHIN CHUPT (ITAHOI), U3OMPOIIIIOBBIN CITUPT, ITHIIKAP-
OoHaT, JTHIAICTAT, OCH3WJIOBBIA CIUPT, OCH3WIOEH30aT, MPOMWICHTINKONb, 1,3-0yTHICHIIINKOIL, Macia (B
YaCTHOCTH, XJIOTIKOBOE, apaxrcoBOe, KyKypy3HOE Macia, Macilo U3 MPOPOLICHHBIX CEMsIH, OJJMBKOBOE, KaCTOPO-
BOC M C€3aMOBOC Macia), TIHICPUH, TETPATHIPOPYPHIOBEIH CIUPT, MONUATHICHIIIUKONA U 3QUpsl copOuTa u
JKUPHBIX KUCJIOT M UX cMecH. [IOMUMO HMHEPTHBIX pa30aBUTENCH, MEepopaabHBIC KOMIIO3UIIMH MOTYT TaKXkKe
BKITIOYATh BCIIOMOTATEJIbHBIC BEIICCTBA, TAKHE KAK CMAYMBAIOIINC BEIECCTBA, IMYJIBIAaTOPHI H CYCIICHIUPYIOIINE
BEIIIECTBA, ITOJICIIACTHTENH, BEIIECTBA, KOPPUTHPYIOIIee BKYC M 3alax, OKpPaIINBAaIOIINe BEIIECTBA, apoMaTH3a-
TOPHI ¥ KOHCEPBAHTEHI.

CycneH3nd, TOMIMO aKTHBHBIX COCIUHEHHUH, MOTYT COJEpPKaTh CyCIICHANPYIONINE BEIIeCTBA, TaKWe Kak
STOKCHJIMPOBAaHHBIE N30CTEAPHUIIOBBIEC CITUPTHI, MOJTHOKCHATHIICHCOPOHUTOI U 3HUPHI COPOUTA, MUKPOKPHCTAIIIH-
YyecKasl eJIII0I03a, METaruAPOKCH]I aJIIOMUHNS, OCHTOHHT, arap-arap U TparakaHToBas KaMeIb M UX CMECH.

OmnmcaHHbBIE B N300PETEHNN COCIMHEHHS, CPEICTBA M MX KOMIIO3UITUH MOTYT OBITH BBEJICHBI B PEKUME 3a-
MEJUICHHOTO, KOHTPOJINPYEMOTO WIIM TIPOJIOHTHPYEMOTO BBICBOOOXKICHHUS. TepMuH "IUTeIbHOE BEICBOOOXK Ie-
HUE" SBISCTCS OOLICTPU3HAHHEIM B 00JacTU (papManeBTUKU U UCIIONB3YETCsl B M300PETCHHUHU IS 0003HAYCHUS
peryiaupyeMoro BBICBOOOKICHHSI aKTHBHOTO COEAMHEHUS HJIM CPEICTBA U3 JIEKApCTBEHHOH (OPMBI B OKpYy-
JKAIOUIYIO CPeAy Ha MPOTSHKEHUH (3a BECh MEPHOJI BpEMEHH WIIM B TEUECHHUE) MPOJOIDKUTEIBHOTO IIepHoa Bpe-
MEHH, HaTlpuUMep, OOJIbIIIe YeM HIH PaBHOTO OJHOMY 4acy. JlekapcTBeHHast popMa ¢ IITUTEITHHBIM BBICBOOOKIC-
HHEM OyZeT BBHICBOOOXK/IATh JIEKAPCTBEHHOE CPEACTBO C MPAKTHUYECKH MOCTOSHHOW CKOPOCTBHIO HAa MPOTSHKEHUH
JUTATENIFHOTO TIEPHO/a BPEMEHH WM MPAKTHYCCKH TOCTOSHHOE KOJIMYECTBO JIEKAPCTBEHHOTO CpPEACTBA OyaeT
BBICBOOOXKIATHCS TTOCTEIICHHO IIar 3a IIaroM Ha MPOTSDKEHUH ITUTEIHHOTO IIeproia BpeMeHH. VIcoap3yeMbIi
B M300peTEHUH TEPMHUH "IIUTEILHOE BBICBOOOXKCHHE" BKIIIOUAET B CEOsl TEPMUHBI "KOHTPOJIHUPYEMOE BBICBO-
O6oxnenne" "MPOJIOHTUPOBAHHOE BBHICBOOOXKIEHHE", "YCTOMYNBOE BHICBOOOXKIeHHE", ""OTCPOUESHHOE BHICBOOOXK-
nenue" win "3aMeyieHHOe BBICBOOOXKIeHHE", KOT]a 9TH TEPMUHBI UCTIONIBL3YIOTCS B hapMmareBTuke. B HekoTo-
PBIX BapuaHTaX OCYIICCTBICHUS BBEICHUC JICKAPCTBEHHOW JO3BI C JUIMTEIBHBIM BBEICBOOOMXICHHUEM OCYIIIECTB-
JISIETCS ITyTEM UCTIOIh30BAHUS TUIACTHIPS WK HACOCA.

OOBIYHBIN CIIEIUATINCT, TAKOW KaK Bpad, MOXET JIETKO OINPEAEIUTh TpeOyeMoe KOIMYECTBO IMO3UTUBHOTO
aJUTOCTEPUIECKOTO MOIYIIATOpa (MOIYIATOPOB) oS-comepskamero R GABA, st iedeHus cyObeKTa ¢ HCITOJTb-
30BaHUEM KOMITO3HMLIUH U crI0co00B 110 n300peTeHnto. CieyeT HMETh B BUAY, YTO PEKUM J03UPOBAHHMS JTOJDKEH
OTIPENENATHCS ISl HHANBUIYYMa HHAUBHIYYM C YYETOM, HAIPUMED, PA3ITHYHBIX (PAKTOPOB, KOTOPBIC U3MCHSIOT
JIEHCTBHUE MO3UTHBHOTO aJUIOCTEPUIECKOTO MOAYIATOpa o.5-comepxkamero R GABA 4, TSDKECTH WU CTaIuH 3a-
OoneBaHus, cioco0a BBEICHUS U XapaKTEPUCTHK, MPUCYIIUX TOJBKO MHIWBHIYYMY, TAKAX KaK BO3PAacT, Macca
TeNa, pa3Mep Tella M CTeTIeHb KOTHUTUBHOTO HAPYIICHHUS.

XOopomIo M3BECTHO, YTO MOIXOISIIAM METOAOM IKCTPATIOJSIIHAN 03 CPEAH Pa3IHYHBIX HpeACcTaBUTEICH
MJIEKOTIIMTAIOMINX SBISIETCS METOJ HOPMAaJM3allMd OTHOCHTENFHO IUIOIIAAM MOBEpXHOCTH Tenma. [ms pacuera
JKBUBAJICHTHOU 10361 17151 yenoBeka (HED) u3 10361, HCMONb3yeMo# TIpH JISYSHUH 3aBUCIMOTO OT BO3pacTa Kor-
HUTHUBHOTO HapyLIEHUsS Y KPBIC, MOKET OBITh ncrosib3oBana Gpopmyina HED (Mr/kr)= mo3a s KpbICH! (MI/KT) X
0,16 (cm. pyxoBoacTBO "OreHka 0e30MacHON HAYaBLHOW J03bl B KIMHHYECKUX HCCIIECIOBAHUAX TepareBTHYIC-
CKHX CpPEJICTB Ha B3pOCIBIX 310poBbIX go0poBosbnax" (Estimating the Safe Starting Dose in Clinical Trials for
Therapeutics in Adult Healthy Volunteers, December 2002, Center for Biologics Evaluation u Research)). Ha-
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puMep, Ha 0OCHOBE 3TOH (GopMysl popmyiy, 1o3a 10 MI/Kr [uIs KpbIC SKBHBAJIEHTHA J103€ 1,6 MI/KT [UIsl JIIO/IeH.
DTOT mepecyeT OCHOBaH Ha Ooiree obmel popmyne HED=mo3a ans >KHBOTHOTO B MI/KT X (Macca >KHBOTHOTO B
Kr/Macca denoBeka B kr)’>.

B KOHKpETHBIX BapHaHTaX OCYIICCTBICHHUS W300pPETCHUS, 1032 MO3UTUBHOIO AJTIOCTCPUICCKOTO MOJIYJIs-
Topa aS5-conepxamniero R GABA, cocrasnsier ot 0,0001 no 100 mMr/kr/cyTku (4T0 MPUMEHUTEIHHO K OOBIYHOMY
MyxkauHe ¢ Maccoit Tena 70 kr cocrapiseT ot 0,007 go 7000 mMr/cyTKm).

B KOHKpeTHBIX BapHaHTax OCYIIECTBICHUS M300pETCHNs, HHTEPBAI BBEACHUS COCTABISICT OTUH pa3 Kax-
neie 12 wimm 24 4. MoxeT OBITh TaKKe HCIIOIb30BAaHO BBEJCHUE ¢ 0OJiee YacTHIMH HMHTEpBaJaMH, TAKUMH Kak
OJIMH a3 Kaxmple 6 .

Ecimm BBeneHHME OCYIIECTBIIETCS C MOMOINBIO MMIUIAHTA, YCTPOMCTBA WM JIEKapCTBEHHOH (HOPMEI C 3a-
MEJICHHBIM WM TIPOJODKUTEIBFHBIM BBICBOOOXKICHUEM, TO3UTUBHBINA aJUIOCTEPHUYCCKHIA MOIYIATOp oS-
conepkamero R GABA, MoxxeT ObITh BBEJIEH OJMH Pa3, WM OJIWH WU OoJiee pa3 MepruoaNIeCKH Ha MPOTHKE-
HUH BCEW XHM3HM TMAITUCHTA, €CIM B 3TOM BO3HMKAET HEOOXOAMMOCTh. B MENUIIMHCKOW MPAaKTHKE MOTYT OBITh
UCIIOJIb30BaHbI TAKXKE U APYTUC HHTCPBAIEI BBEICHUS, POMEKYTOUHEIC WM 00Jice KOPOTKHUE, YeM YIIOMSHYTHIC
BBIIIIC WHTEPBAJIBI JOSHUPOBAHUS, U OHU MOTYT OBITH OINpPEEIICHBI JIFOOBIM CIICIUAIMCTOM B 3TOW 00NacTH, cie-
Iyst crioco0aMm 1o TOMY U300PETEHUIO.

YKenarensHOE BpeMs BBEICHHS MOXET OBITh OMIPEACICHO IyTEM MPOBEICHHS OOBIYHOTO IKCIIEPHMEHTA
MOOBIM  CIICIIMAICTOM B OTOW oOiactu. HampuMmep, MO3UTHUBHBIN aJINIOCTEPUUECKHA MOIYJISATOP OL5-
conepxkaiero R GABA, moxer BBOOUThCs B TeueHue 1-4 Henens, 1-3 mecsies, 3-6 mecsues, 6-12 mecsnes, 1-
2 neT wim OoJiee, HAPUMED, B TCUCHUE BCEH )KU3HU MAIUCHTA.

[ToMuMO O3UTHBHOTO AIIOCTEPHUUECKOrO MOAYJSATOpP a5-conepxkamiero R GABA ,,, KOMIO3UIMH O 3TO-
My U300pETEHHIO MOTYT TaKXe BKIIOYATh APYTHe MPUMEHIEMbIC B TEPAIUX CPEACTBA. DTH APYTHE MpUMEHse-
MBIE€ B TEPAIlMH CPEACTBA MOTYT OBITh BBEICHHI B BHJIE OTIEIBHON JIEKapCTBEHHON (POPMBI OTHOBPEMEHHO WIIN
MOCJIEI0BATEIbHO C MO3UTHUBHBIM aJUIOCTEPUYECKUM MOIYyIsTOpoM aS-coaepxaimiero R GABA, ¢ nmomoibio
CIOCO0OB 0 U300PETCHHUIO.

Jns o6pIaHOTO crienuanucTa B 3TOH 001acTH ABISIETCS OYEBHAHBIM, YTO ONFCAHHBIC B H300PETEHUH KOM-
MO3HUIIUK MOTYT OBITh aaTHPOBAHBI WJIM MOAUMUITUPOBAHEI, €CIIH 3TO IIeJIECO00pa3HO, TS BBHI3BIBAIONIETO MH-
Tepec IPUMEHEHHUS M YTO ONMCAHHBIC B N300PETEHUN KOMIIO3HIINU MOTYT OBITh MCIIONBE30BaHBI B APYTUX MOIXO-
IAIAX 00JacTsIX mpuMeHeHns. Hampumep, KOMIO3HIINH IO 3TOMY H300pETEHHIO MOTYT JOMOJHUTEIBHO BKIIIO-
4YaTh BTOPOC TEPAIEBTUUCCKOE CPEACTBO. Takue Apyrue JOMOJHUTEIBHBIC KOMIOHESHTH U MOJIU(HUKAIINN TaKKe
BXOJST B 00bEM U300pETCHHUS.

dapmareBTHIECKUE KOMITO3HUIIMN C HEHPOJICITHKAMHU.

CoelMHCHHS WM KOMIIO3HIUH 10 3TOMY HU300PETCHHIO MOTYT HCIOJIB30BATHCS B KOMOWHALIMU C HEUpO-
JICITUKOM TIPH JICYCHUU KOTHUTUBHOTO HAPYIICHUS, CBA3aHHOTO C MU30(peHHE Wi OUITOISIPHEIM PacCTpoOii-
CTBOM y CYOBEKTa, MMEIOIIET0 YKa3aHHYI0 IMHM30(DPEHUI0 HIH OWITOJSIPHOE PAacCTPONCTBO (HAMpuUMep, MaHHa-
KaJbHOE COCTOSHHE) UM ITOABEP)KEHHOTO PHCKY BO3HHKHOBEHHMsA. HeWporienTuk mwim ero (apmaneBTHIECKH
mpremMIIeMasi Cojb, THAPAT, COJBBAT WIH MOTUMOP(], KOTOPHIH MIPUMEHSIOT B CII0c00aX M KOMITO3UIMAX IO 3TO-
My U300pETEeHHIO, BKIIOYAIOT KaK THUIWYHbBIC, TAK W aTHIWYHbIC HEHPOIeNTHKH. B HEKOTOPHIX BapHaHTaX OCy-
IIECTBJICHUS COSIMHEHUS FIIM KOMITO3UITNH 110 HACTOSIIEMY N300PETEHUIO MOTYT UCTIOIBb30BAThCS ISl JICYCHUS
OJTHOTO WM 0oJiee TMO3UTHBHBIX W/MIIM HETaTUBHBIX CHMITOMOB, a TaK)Ke KOTHUTUBHOTO HapyIICHHS, CBI3aHHO-
ro ¢ mu3odppeHucii. B HEKOTOPHIX BapHaHTaX OCYIICCTBICHUS COCAMHCHUS WM KOMITO3HUIIMU TI0 HACTOSIIEMY
U300pPETEHUIO MOTYT HCIIOJB30BAThCS JIJIS JICUCHHUS OJHOTO MM 0OJIee CUMIITOMOB, a TAK)K€ KOTHUTUBHOTO Ha-
PYUICHHS, CBI3aHHOTO C OUTIOJISIPHBIM PACCTPOUCTBOM (B YaCTHOCTH, MAaHHAKAJIBHOTO COCTOSHUS). B HEKOTOPBIX
BapHaHTaX OCYIICCTBICHHS STOr0 U300pETEHUS, COCTUHCHUS MU KOMITO3UIIMU MO HACTOSIIEMY H300pPCTCHUIO
MPEJOTBPAIIAIOT WIA 3aMEJISIOT MPOrPECCHPOBAHUEC KOTHUTUBHOTO HAapymIeHHs B (opMme MU30(ppeHUH WU
OMITOIIIPHOTO paccTPOiCTBa (B YaCTHOCTH, MAHHAKAILHOTO COCTOSHUS) Y YKA3aHHOTO CYOBEKTA.

B HEKOTOPHIX BapHaHTaX OCYIICCTBICHUS HEHPOIETTHKH, TOJXOMAIINE I UCIIONB30BAHNS B HACTOSIIEM
n300peTeHNH, BBHIOWPAIOT M3 ATHIIMYHBIX HEHpoienTnkoB. Takwe aTHIMYHBIE HEHPOJIENTHKH BKIIOYAIOT, HO
STHM HE OTPAaHUYMBAs, aTHIINYHBIC HEHPOJENTHKH, PACKPHITHIE, HATPUMEp, B MATEHTHBIX JOKyMeHTax US ma-
TeHTBl 4734416, 5006528, 4145434, 5763476, 3539573, 5229382, 5532372, 4879288, 4804663, 4710500,
4831031 u 5312925 u EP marentst EP402644 n EP368388, u ux ¢apManeBTHIECKH MPUEMIIEMbIE COJH, THIIpa-
TBI, COJBBATHI ¥ TOJTUMOP(BEL.

B HEKOTOpHIX BapHaHTaX OCYIICCTBICHUS aTUITMYHBIC HEHPOJICITUKH, TIOAXOSAIINE IS HCIIOIh30BAHUS B
HACTOSIIEM U300pPETCHHUH, BKIIFOYAIOT, HO ATUM HE OTPAHWYHBAsS, APUITUIIPA30II, A3CHAINH, KJIO3aIlHH, HIOCPH-
JIOH, OJIAaH3aIWH, JIypa3uJ0H, MATUICPUIOH, KBETHAIIMH, PUCICPUAOH U 3UMPACHIOH M UX (apMaIlcBTHICCKH
MPUEMIIEMBIC COITH, TUAPATHI, COJIBBATHI M MOIUMOP(BL. B HEKOTOPBIX BapHAHTaX OCYIICCTBICHHUS HEHPOJICITH-
KW, TIOAXOJSIINE NI WCIONB30BaHUsA B M300peTeHNH, BHIOMpAIOT w3 apunmipaszona (Bristol-Myers Squibb),
onanzanuua (Lilly) u sunpacunona (Pfizer) n ux gapManeBTHIECKH MPUEMIIEMBIH COJIel, THAPATOB, COIBBATOB
1 IOTUMOP(OB.

B HEKOTOPHIX BapHaHTaX OCYIICCTBICHUS HEHPOIETTHKH, MTOIXOMAIINE I UCIIONB30BAHNS B HACTOSIIEM
n300peTeHNH, PEACTABIIOT COO0M THIMYHBIE HEWPOJISNTHKH, BKIIOYAIOIINE, HO 3TUM HE OTPaHWYMBAsd, alle-
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npoMasuH, OeHnepuIoi, OpomasenaM, OPOMIEPHIOI, XJIOPIPOMAa3HH, XJIOPHPOTUKCEH, KIOTHAIMH, [IHaMeMa-
3MH, IWa3enam, JUKCHPa3uH, IpOoNepuaoi, GuyneHTukcon, ¢uydeHasuH, QirycnupuiieH, Talolnepruaol, TenTa-
MUHOJI, H30TIPOTIaMH/Ia HOIH I, TIEBOMETIPOMA3HH, JICBOCYIBIMPHI, JTOKCAIIIH, MEJMEPOH, ME30pUIa3HH, MOJIHH-
JIOH, OKCHUIIEPTHH, OKCUIIPOTENINH, eH(ITypHIO0I, TIepa3yH, MePUIHa3nH, nep(eHa3nH, MUMO3H], THITaMIIEPOH,
MUIOTHA3HH, TPOXJIOPIIEMAa3HH, TPOMA3HH, IPOMETA3HH, IPOTUIICHIII, TUPUAOKCHH, CYIBIIUPHL, CYITbTOIPHI,
TeTpabeHa3nH, THONPOIIEPAa3HH, THOPUAA3NH, THANPHUI, THOTHKCEH, TpH(Iyomepasus, TpUQIynpoMasnuH, TpH-
TeKCH(BEHUINI ¥ 3YKIOTIEHTHKCOI U UX (hapMaIleBTHIECKH MPHEMIIEMbIE COJIH, TUAPATHI, COIBBATHI U ITOJIUMOP-
eI

B HekoTOpBIX BapHaHTaX OCYIIECTBICHHUS HACTOSILETO H300pETECHUs, HEHPOJICITUK WK €ro (hapMaleBTH-
YeCKH IpHeMIIeMas CoJlb, TU/PAT, COJBBAT MIIH MOJIMMOP( MOKET OBITh BHIOPAaH U3 COCTMHEHHH, KOTOpPHIE TIpeI-
CTaBJIAIOT CO00M No(aMUHEpPrUUecKHe CPe/ICTBa (TaKUe KaK aHTarOHHUCTBI MJIM arOHUCTHI J0(aMUHOBOTO pelel-
Topa D1, aHTaroHUCTHI MM YaCTUYHBIE arOHUCTHI O(GaMUHOBOTO perentopa D,, aHTaroHUCTHI WM YacTHYHBIE
aroHucTsl noamMuHOBOrO penentopa D3, antaroHucTs! godamuHoBoro penenrtopa D4), riyramareprudeckue
Cpe/CTBa, MO3UTHBHBIE aJulocTepuueckre MoayiaTopsl N-metmi-D-acnaprarHoro (NMDA) peuentopa, uHTH-
OuTOpEI 0OpPAaTHOTO 3axBaTa TIIMIFHA, HHTHOWTOpP OOpaTHOro 3axBaTa TyTamMara, arOHHCTHI FJIM IO3UTHUBHBIE
ammoctepuieckre Moxaysatopel (PAM) MetaboTpomHbix pernentopoB riryramara (mGIluRs) (mampumep, aronn-
ctel Wi PAM mGluR2/3), mo3utuBHBIE ayutoctepudeckne Moayssatopel (PAM) penenropa riryramara glurs,
MO3UTUBHBIC aluTocTepudeckue Moxyyiaropel (PAM) M1 MyckapWHOBOTO aleTHIXOJIHMHOBOTO pelenTopa
(mAChR), aronucTsl TucramuaoBoro H3 perenrtopa, aHTaroHUCTHI Ol-aMHUHO-3-THAPOKCH-5-METHIIN30KCa3011-4-
pormoHoBOH KuciaoTel (AMPA)/kamHaTHOTO perienTopa, ammakuabl (CX-516), mponekapcTBa TTyTaTHOHA,
HOpaJIpeHepruuecKue CpeacTBa (Takue Kak arOHMCTH MM aHTarOHHUCTH aib(a-2 aIpeHepTHIecKoro perenTopa
¥ MHTUONTOPBI Katexoi-O-meTni Tpancepassl (COMT)), MOmynsTOPEl CEPOTOHMHOBOTO perenTopa (Takue Kak
antaronuctel 5-HT,, peuentopa, yactuunsle aroHuctsl 5-HT,, peuentopa, aronuctsl 5-HT,c u aHTaroHUCTHI
5-HT6, aronucts! ceporonrHa 2C), XOIMHEPTUUECKHE CPEICTBA (Takne Kak aroHUCTs Wi PAM anbda-7 Huko-
THHOBOTO pEIEeNTOpa, arOHUCTHI ab(ad-0eTa2 HUKOTHHOBOTO PELENTOpa, aUIOCTEPHIECKUE MOIYJIATOPHl HHU-
KOTHHOBBIX PELETITOPOB U MHTUONUTOPBI AlleTHIXOJIMHICTEPa3bl, arOHUCTHI M aHTarOHUCTHl MyCKapHHOBOTO pe-
LIETITOpa), aHTarOHUCTHl KaHHaOnonna CB1, aHTaroHUCTH HEHPOKMHUHA 3, arOHUCTHI HEHPOTEH3MHA, NHTHOU-
Topbl MoHOaMuHOKcHAa3sl (MAQO) B, uarnoutopst PDE10, nHruOuTOpH HEHpOHATBHONW CHHTA3bl OKCHIA a30Ta
(nNOS), Heitpoctepounsl 1 HeHpoTpoduIecKre GaKkTOPHI.

B HEKOTOPHIX BapHaHTax OCYIIECTBIICHUS OMUCAHHBIN B N300PETCHUH MTO3UTHUBHBIN aJNTOCTEPUICCKHIA MO-
oymaTop oS-conepxaruero penenrtopa GABA, 1 onvcaHHBIA B N300peTeHNH HEHPOJIENTHK U UX (hapMaleBTH-
YEeCKH MPHUEMIIEMBIC COJH, TUAPATHI, COIBBATHI WM MOJMMOP(HI BBOISAT OJHOBPEMEHHO WIIM IOCIEIOBATEIFHO
WIA B BHJE OJHOW JIGKAPCTBEHHOW (OPMBI WM B BHUJAE Pa3[eNbHBIX JEKAPCTBEHHBIX (GopM, pactacoBaHHBIX
BMecTe. B Apyrux BapuaHTax OCYILECTBJICHHS, MO3UTUBHBIA alJIOCTEPUUECKUN MOAYIATOP O5-COAEPIKAILEro
penienropa GABA 4 11 HEHPOJISTITHK WK WX (apMaIeBTHIECKN MPUEMIIEMBIE COJTH, THAPATHI, COTBBATHI HIIH TTO-
TuMOop(hBI BBOAAT Pa3IUIHBIMU criocobaMu. Vcrosib3yeMblii B M300peTeHre TepMUH "KOMOWHAIUSA" BKIIIOYAET
BBEJ/ICHHE C TOMOUIBIO JII000H N3 3TUX JIEKapCTBEHHBIX (pOpM MM JII0O0TO M3 CIIOCOOOB BBEICHHSI.

dapmareBTHIECKHE KOMIO3HUIIH C MEMaHTHHOM.

CoequHEHHS WM KOMITO3UIIUK 1O M300PETEHHIO MOTYT OBITH MCIIOJIb30BaHbl B KOMOMHAIIMM C MEMaHTH-
HOM WJIM €Tr0 HPOW3BOJTHBIM WM €r0 aHAJIOTOM MpH JEYCHWH KOTHUTHBHOTO HApYyLICHUS, CBS3aHHOTO C pac-
cTpoiicTBamMH IieHTpanbHOH cucteMbl (CNS) y cyObekTa, Hy)KJaloLerocst B €ro JeYeHUH WIN II0JIBEPKEHHOTO
PHUCKY €r0 BOSHUKHOBEHHS, BKIIFOUas, 03 OTpaHUICHHUS, CYOBEKTOB, MTOIBEPKEHHBIX PUCKY BOSHUKHOBCHHS WIIH
MMEIOIINX BO3PAaCTHOE KOTHUTHBHOE HAPYIICHHE, yMepeHHoe KorHuTHBHOE HapymeHue (MCI), amHecTrueckoe
YMEpPEeHHOE KOTHUTHBHOE HApYIIIEHWE, BO3pacTHOE HapymeHue maMatu (AAMI), Bo3pacTHOE CHIKEHUE KOTHH-
TUBHBIX criocoOHocTel (ARCD), nemennuro, 60se3us AmnbireiiMepa (AD), mpoapoManbHBINA iepro 00JIe3HH
AnprreiiMepa, mocTTpaBMaTHIECKOe cTpeccoBoe pacctpoiicTBo (PTSD), mm3odpennio win OHUIONsIpHOE pac-
CTPOHCTBO, aMHOTpouuecknii 60koBo# ckitepo3 (ALS) m KOTHUTHBHOE HapYIIIEHWE, CBA3aHHOE C PaKOBOH Te-
pamnuei.

MeMaHTHH, KOTOpBHIM HMEeT XUMHUYEeCKoe Ha3zBaHue 3,5-nuMeTwnagamaHTan-l-amun wiam  3,5-
mamermntpuimkio|3,3,1,177] nexan- 1 -amun, SBISETCS HEKOHKYPEHTHBIM aHTArOHHCTOM perentopa N-merui-D-
acnaprata (NMDA) ¢ ymepenHoii ahppurHOCTHI0. DUPMEHHBIC HAMMEHOBAaHWS MEMaHTHHA BKIItoYaroT: Axura®
1 Akatinol® (Merz), Namenda® (Forest Laboratories), Ebixa® u Abixa® (Lundbeck) 1 Memox® (Unipharm).
B nactosee Bpems, MemanTul npousBoautcs B CLIA u Gonee gyem B 42 ctpaHax mo Bcemy mupy. OH 0100peH
B CILIA B KayecTBe JIEKaPCTBEHHOT'O CPE/CTBA JUIS JICUCHHUS] YMEPEHHOH U TshKenoi (GopMbl 6one3Hn AJbLrei-
mepa (AD) B mo3e 10 28 Mr/cyTkn. MeMaHTHH ¥ HEKOTOPBIE U3 €ro MPOU3BOAHBIX U aHAJIOTOB, KOTOPBIE TIPHMe-
HSFOTCS] B HACTOSIEM N300pETEHUH, PACKPHITH B MaTeHTHBIX JoKyMeHTax US Ne 3391142, 4122193, 4273774 u
5061703, conmepxaHue KOTOPHIX BKIIOYCHO B HACTOAIIEE U300pETEHHE MyTeM CCBUIKM Ha HuX. J[pyrue mpous-
BOJIHBIC WM aHAJIOTH MEMaHTWHA, KOTOpPHIC NPUMEHSIOT B HACTOSIIEM H300pPETEHHH, BKIIOYAIOT, HO 3THM HE
OTpaHWYWBas, COCIUHEHHWS, pPACKpPHIThIE B TaTeHTHhIX nokymeHtax U.S. Patent Application Publication
US20040087658, US20050113458, US20060205822, US20090081259, US20090124659 u US20100227852;
EP Patent Application Publication EP2260839A2; EP Patent EP1682109B1 u PCT Application Publication WO
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2005079779, conepskaHne KOTOPBIX BKIIIOYEHO B HACTOSIIEEe M300pETEHHE IyTeM CCHUIKM Ha HUX. MEMaHTHH,
UCIIOJIE3YEMBIH B HACTOSIIEM HM300PCTCHUH, BKIIFOYACT MEMAHTHH U €T0 MPOU3BOJHBIC W aHAJIOTH, a TAKXKE UX
THIIPATHL, MMOTUMOPQHBI, MPOJIEKAPCTBA, COJMM M CONBBATHL. VCHONB3yeMBIi B M300pETCHHH MEMAaHTHH TaKkKe
BKITIOYAaeT KOMIO3HIIMIO, COAEPIKAITYI0 MEMAaHTHH WM €r0 IMPOW3BOIAHOE MIIM aHAIOT WU (hapMaleBTHICCKU
MPUEMIIEMYIO COJb, UX THAPAT, CONBBAT, MOJUMOPG WIN MPOJIEKapCTBO, TI€ KOMIIO3HIHNS HEOOS3aTEIBHO 10-
TIOJTHUTENBHO BKIIIOYACT IO MEHBIIEH Mepe OJHO JOTIOTHHUTEIFHOE TePAaleBTHIECKOE CPEACTBO (TaKoe Kak Tepa-
MIEBTHYECKOE CPENICTBO, IPUMEHIEMOE IS JISUCHUsT PACCTPOMCTBA IICHTpATbHON HepBHOU cructembl (CNS) min
CBSI3aHHBIX C HUM KOTHHTHUBHBIX HapyIICHHUI). B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS KOMITO3UIUS MEMaH-
THHA, TIOAXOAINAS [UTS IPUMCHEHHUS B HACTOSIIEM U300pETCHIH, BKIFOYACT MEMaHTHH M BTOPOE TEpaIreBTHYC-
CKO€ CPEeJICTBO, KOTOPOE MPEACTaBIseT co00ii JoHene3m (104 TOPrOBBIM Ha3BaHUEM apHUCETIT).

B npyrux BapumaHTax OCYIIECTBICHHS H300PETCHHS, TO3UTHBHBINH aJUIOCTEPHUECKUH MOIYIATOpP O5-
conepxaiero perentopa GABA, 1 MeMaHTHH (WIH TPOU3BOIHOC/aHAIOT MEMAHTHHA), WU UX (papMaIleBTHIC-
CKU TIPHEMJIEMBIC COJIM, TUAPATHI, CONBBATHI, MOJUMOP(EI UK MPOJIEKAPCTBA BBOAAT OJHOBPEMEHHO WIIH TO-
CJICZIOBATENILHO, WIIA B OJHOM JIeKapcTBEHHOU (hopMe WM B pa3eibHBIX JICKAPCTBECHHBIX (popMax, pacdacoBaH-
HbIX BMecTe. B Jpyrux BapuaHTax OCYILECTBJICHHS, ITO3UTHUBHBIM aJUIOCTEPUUYECKUM MOAYJATOP OL5-
conepxaiero perenrtopa GABA, 1 MeMaHTHH (WK TPOU3BOIHOC/aHAIOT MEMAHTHHA), WU UX (hapMaIleBTHIC-
CKHU TIPUEMJICMBIC COJIH, TUAPATHI, COMBBATHI, TOMHUMOP()BI WK MPOJICKAPCTBA BBOIAT PA3TMIHBIMU CIIOCOOAMH.
Hcnonb3yeMsblit B n300peTeHne TepMHH "KOMOMHAIMA" BKIIIOUAET BBEJIEHUE C TTOMOIIBIO JTFOOOH M3 ITHX JIeKap-
CTBEHHBIX ()OPM WIIH JTFOOOTO U3 CITIOCOOOB BBEICHUSI.

®dapmareBTHUECKAE KOMIIO3HUIMHN ¢ HHTHOUTOpaMu arneTrixoiauadcrepassl (AChE-I).

CoennHEeHHS WM KOMIO3HUIINHU 110 3TOMY H300pETEHHIO MOTYT OBITh MCIIOJIF30BaHbl B KOMOWHAIINN C WH-
THOUTOPOM aIeTHIXOJIMHICTEPA3bl MPH JICYCHHN KOTHUTHBHOTO HAPYIICHWUS, CBSI3AHHOTO C PacCTPOWCTBAMH
neHTpanbHoM cucteMbl (CNS), v cyObekTa, HyKIaloIErocst B €ro JICUSHUH WK TIOABEPIKEHHOTO PUCKY €T0 BO3-
HUKHOBCHUS, BKIIOYas, 0¢3 OrpaHHYCHHUS, CYOBCKTOB, IMOJBEPKCHHBIX PUCKY BO3HHUKHOBCHUS WM MMEIOIIHX
BO3pacTHOE KOTHUTHBHOE HapyIIeHHe, yMepeHHOe KorHuTHBHOE HapymeHne (MCI), amHecTHYecKOe yMEpeHHOE
KOTHUTHBHOC HapyIICHHE, BO3pacTHOE HapyieHue maMsatu (AAMI), Bo3pacTHOE CHUKEHUE KOTHUTHBHBIX CITO-
cobnocreil (ARCD), nemennuro, 6one3nb Anbureiimepa (AD), npoapoManbHbIil epuos 6ose3Hn AbireiiMe-
pa, mocTTpaBMaTH4ecKoe crpeccoBoe pacctpoiictBo (PTSD), mmsodpennto wim OUMoNsipHOE paccTpoiicTBo,
aMuoTpoduIecknii 60koBoH ckiepo3 (ALS) 1 KOTHUTHBHOE HApyIIIEHUE, CBSI3aHHOE C PAKOBOMN Teparuei.

XOpOIIIO W3BECTHBIE OOBIYHOMY CHEIHAIIMCTY HHTHOUTOPHI arneTriaxoinuadcrepassl (AChE-I) moryt mpu-
Ha/JICKATh K [TOIKaTETOPUSIM:

(i) oOpaTUMO AEHCTBYIONINX HEKOHKYPEHTHBIX HHTHOWTOPOB WM OOpaTHMO JEHUCTBYIONIMX KOHKYpPEHT-
HBIX UHTHOUTOPOB,

(i) HEOOpaTUMO JEUCTBYIOMUX HHTHOUTOPOB W/WITH

(iii) kBa3u-HEOOPATHUMO AEHCTBYIONINX HHTHOUTOPOB.

B KOHKpeTHOM BapHaHTe OCYIIECTBIICHUS, MHIMOUTOPHI aneTHixoianHacTepassl (AChE-I), npumMensiemsle B
HACTOSIIEM W300pPETEHUN, BKIFOUAIOT WHTHOUTOPHI alleTUIIXOIHHICTEPA3hl, ONMCAHHBIC B MATCHTHBIX JOKYMCH-
tax PCT WO 2014039920 1 WO 2002032412; EP matentsr 468187; 481429-A; u US mateHTsl Ne 4816456,
4895841, 5041455, 5106856, 5602176, 6677330, 7340299, 7635709, 8058268, 8741808 u 8853219, comepxa-
HHE KOTOPBIX BKJIIOYEHO B HACTOSIIEE H300pETEHHE ITyTEM CChUIKH Ha HHX.

B KOHKpETHOM BapHaHTE OCYIIECTBIEHUS, THITMIHBIC HHTHOUTOPHI aneTmixoauHdcTepasbl (AChE-I), ko-
TOpBIE MOT'YT OBITH MICTIOJIE30BaHEI B COOTBETCTBUH C ATHM H300peTEHHEM, BKIIIOYAIOT, HO THM HE OTPaHWIHNBAs,
YHTE€pPEMUH, JIAOCTUTHII, eMeKapuid, skotnodat (pochonmn), sapodonnii (TEHCUIIOH), TAKpUH (KOTHEKC), Ipa-
mugpokcuM (2-PAM), mupuaocTurMuH (MECTHHOH), (PU30CTUTMUH (CEpHH, aHTWIIMPHH), aMOCHOHWH (MHTENAac),
TaJlaHTaMWH (PEeMHUHMII, Pa3aJnH), pUBaCTUTMUH (dKkcenoH, SZD-ENA-713), rynep3ud A, WKOTE3WJI, HEOCTHUT-
MUH (TIPOCTUTMUH, BarOCTUIMHH), apucent (moHemne3wi, E2020), TakTyKOMUKPUH, MOHOAMHHAKPHUIUHBI H HX
MPOU3BOJHEBIC, TPOU3BOIHEIC MPOU3BOIHBIC MUIICPUANHA U MHIIEPa3HHA, MPOU3BOJAHBIC N-OCH3WIMUTICPUINHA,
MUICPUINHII-AIKAHOWIBHBIC TETCPOIUKINUCCKUEC COCIMHCHUS, NPOM3BOAHBIC 4-(1-OCH3MI:MATICPUIII)-
3aMEIICHHOTO KOHJCHCUPOBAHHOTO XMHOJIMHA U MPOU3BOIHBIC IIUKITUYECKOTo aMua. Jpyrue TUITHYHbBIC HHTH-
outopsl anermwinxonuHacTepassl (AChE-I) BrmowatoT coennHenust kapdamaroB u opraHogocaroB, Takhe Kak
MeTpudoHaT (TpuxiopdoH). beH3a3ennHOIbI, TAKME KaK TaTaHTAMHH, TAKKE PUMCHSIOTCS B KAYeCTBE HHTUOM-
TopoB aneTmxoiuHIcTepasbl (AChE-I). B HeKoTOpBIX BapraHTaX OCYIIECTBICHHUS HHTHOUTOPHI alleTHIIXOIMH)-
crepassl (AChE-I), koTopble MOTYT IPUMEHATHCS B KOMOWHAITMHN C COSTUHEHISIMU U KOMIIO3HUIMSMH IO dTOMY
M300pETEHUIO, BKIIOYAIOT TOHETE3WIT (ApPHCETIT), TATaHTaMUH (pa3aauH) Wi PUBACTUTMHH (IKCEJIOH).

B gpyrux BapmaHTaX OCYIICCTBICHHS H300pPETCHUS, MO3UTHBHBIA aJUIOCTCPHUYCCKUA MOIYISTOp O5-
conepxkamero peuentopa GABA, u uarnourop aneruiaxosmudcTepasbl (AChE-I) nimm ux dapmaneBTHIECKH
TIPUEMIIEMBIE COJIH, THAPATHI, COIBBATHI, TTOMUMOP(BI MU MPOJIEKAPCTBA BBOIAT OJHOBPEMEHHO HIIH MOCIEI0-
BaTeNFHO, WIXM B OIHOH JIeKapCTBEHHOU (hopMe MM B pa3feNbHBIX JIEKAPCTBEHHBIX (OpMax, pachacoBaHHBIX
BMecTe. B npyrux BapuaHTax OCYIIECTBJICHHUSA, MO3UTHBHBIN aJUNIOCTEPUUECKUN MOIYJIATOP OL5-COAEPKAIEro
penenropa GABA, u uHrnourop anermwixonuadctepassl (AChE-I) nnm ux ¢apManeBTHIECKH MpHeMIIEMbIE
COJIH, TUAPATHI, COMBBATHI, NOJMMOP(EI WK MPOJCKAPCTBA BBOIAT PA3IMIHBIMU criocoOamu. Mcmonb3yeMeril B
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n300peTeHre TepMHUH "KOMOMHAIMS" BKIIIOYAET BBEICHHUE C TIOMOINBIO JIIO00H M3 3THX JIEKapCTBEHHBIX (HOpM
WK JIF000T0 M3 CIIOCOOOB BBEIICHUSL.

B HEKOTOPBIX BapHaHTaX OCYILIECTBICHHS OMHCAHHbBIE B M300PETEHUN COCIMHEHHS U KOMITO3UIUH MIPEIHA-
3HAYEHBI JUI UCTIOIb30BAaHMA B KaUECTBE JIEKAPCTBEHHOTO Npernapara. B HEeKOTOpBIX BapHaHTaxX OCYIIECTBICHUS
COEIMHEHUS U KOMITO3UINH M0 HACTOSIIEMY W300pETCHHUIO MPEAHA3HAYCHB] ATl JIEUEHUs] KOTHUTHBHOTO Hapy-
IIICHHSI, CBA3aHHOTO C PacCTPOHCTBOM IIeHTpanbHOW HepBHOHM cuctembl (CNS) y cyObekTa, HYKIAIOIIEToCs B
JICYCHUH WM TIOJBEPKEHHOTO PHCKY BO3HHKHOBEHHS YKa3aHHOTO KOTHHTHBHOTO HapylIeHUS. B HEKOTOpPBIX
BapUaHTaX OCYIIECTBICHHUS PAcCTPOMCTBO LEHTPAIbHONW HEPBHON CHCTEMbl C KOTHHUTHBHBIM HAapyIICHHEM
BKJIIOYaeT, Oe3 OrpaHWyYeHMs, BO3PACTHOE KOTHHUTHUBHOE HApYyLICHHE, YMEPEHHOE KOTHHUTHUBHOE HapyLICHHUE
(MCI), amHecTiueckoe ymepeHHoe koruutnBHoe Hapymenune (aMCI), Bo3pactHoe Hapynienue mamata (AAMI),
BO3pacTHOE CHM)KEHHE KOTHUTHUBHBIX crocobHocteit (ARCD), nemennuro, 6oie3ns Aunblreiimepa (AD), mpo-
JpOMaNbHBIHN repuo 0one3Hn AbIreiiMepa, ocTTpaBMaTHIeckoe crpeccoBoe paccrpoiictBo (PTSD), mm3zod-
peHuo, OUMOISIPHOE paccTpoiicTBO, aMHOTpodUUecknid OOKOBOM ckiiepo3 (ALS), KOTHUTHBHOE HapyIICHHUE,
CBSI3aHHOE C PaKOBOH Tepalnuei, yMCTBEHHYIO OTCTalIoCTb, Oose3Hs [lapkuncona (PD), paccrpoiicTBa ayTucTu-
YECKOro CIEKTPa, CHHAPOM JIOMKOH X-XpOMOCOMBI, CHHIPOM PeTTa, KOMITy/IbCHBHOE NOBEICHHE M HApKOMa-
HHIO.

B HEKOTOpBIX BapHaHTax OCYIIECTBICHHS B 3TOM M300pETCHUH IpearaeTcs MPHUMEHEHUE ONUCAHHbBIX B
M300pETEHNN COSANHEHNUS T KOMIIO3UIIMHU AJIs TIPUTOTOBJICHHS JIEKAPCTBEHHOTO Mpernapara AJs JICUCHUS KOrT-
HUTHUBHOTO HApYIICHHS, CBA3aHHOTO C PacCTPONUCTBOM IeHTpalibHOW HepBHOH cucTteMbl (CNS) y cyObekTa, Hy-
JKJIAFOIIETOCS B JICUCHUHN HIIH NTOJBEP)KEHHOI0 PUCKY BO3HUKHOBEHHSI YKa3aHHOTO KOTHUTHBHOTO HapylieHus. B
HEKOTOPBIX BapUaHTaX OCYIIECTBIECHUS PAaCCTPOUCTBO LEHTPAIBHONW HEPBHOM CUCTEMBI ¢ KOTHUTHBHBIM Hapy-
IICHUEM BKJIIOYAET, Oe3 OorpaHWYeHHs, BO3pacTHOE KOTHHTHBHOE HapylIeHHE, yMEPEHHOe KOTHUTHBHOE Hapy-
menne (MCI), aMHecTHYecKoe yMepeHHOe KorHuTHBHOe Hapymienue (aMCI), Bo3pacTHOe HapylleHHe HaMsITH
(AAMI), Bo3pacTHOE CHMXKEHHE KOTHHTHBHBIX crocoOHocreil (ARCD), nemenmmio, Oone3np AnbpureiimMepa
(AD), mpompomanbHBIH Tepuos OOie3HH AubIreiiMepa, MOCTTPaBMATHYECKOE CTPECCOBOE pPacCTPOHCTBO
(PTSD), mm3odpenunto, OUTOIIPHOE PACCTPOUCTBO, aMUOTPOPUIECKI O0KOBOH ckiepo3 (ALS), KorHUTHBHOE
HapyIlIeHHe, CBA3aHHOE ¢ PAKOBOW Tepamueil, yMCTBEHHYIO OTCTaloCTh, Oose3nb [lapkuncona (PD), paccTpoii-
CTBa ayTHCTHYECKOTO CHEKTPA, CHHAPOM JIOMKOH X-XpOMOCOMBI, CHHAPOM PeTTa, KOMITyJIbCHBHOE TIOBEICHHE U
HapKOMaHHIO.

MeTop!I OIIEHKH KOTHUTHBHOTO HAPyILICHUSL.

Mopgenu Ha JKHBOTHBIX CIIy’KaT BayKHBIM MCTOYHHKOM ITOJTydeHUs] HHGOPMAIUH IS pa3pabOTKH U OLECHKH
JIeYeHUs] KOTHUTUBHOTO HapyIIEHHs, CBA3aHHOTO C paccTpoiicTBaMM LEHTpajdbHOW HepBHOW cucteMbl (CNS).
XapakTepHble PU3HAKW KOTHUTHBHOTO HapyIICHUS Ha XMBOTHBIX MOJIEIISIX OOBIYHO MPOSBIISTIOTCS M IPH KOT-
HUTHUBHOM HapylIeHUH y moed. [loatomy, npeamonaraercsi, 4To 3pPEeKTUBHOCTH BO3CUCTBHS JIEKAPCTBEHHOTO
CpPE/CTBA B TAKMX MOJIEIISIX Ha KHUBOTHBIX MTO3BOJISIET MPEICKa3aTh 3P PEKTUBHOCTD ACHCTBUS U B CIIydae JIIOACH.
CreneHp KOTHUTHBHOTO HAapyLIEHHs B MOJEIN Ha KUBOTHOM, OOYCJIOBJIEHHOTO PacCTPOWCTBOM LIEHTPaJIbHOM
HepBHOH cuctembl (CNS), u addexTrHBHOCT criocoba JIedeHusl yKa3aHHOTO pacCTPONCTBa IIEHTPaIbHOM HEpB-
HOM cucteMbl (CNS) MOTYT OBITH UCCIICIOBAHBI U TIOJITBEPHKIEHBI C MOMOIIBIO PA3TMYHBIX KOTHUTHBHBIX TEC-
TOB.

IToBenenueckas 3amada B paauajbHOM BOCEMUPYKaBHOM JabupuHTe (RAM) sIBiIsieTcss OqHUM W3 TIpUMe-
pPOB KOTHHTHUBHOTO TECTa, CHELMAIbHO MNpPEAHA3HAYEHHOTO Ul HCCIEIOBAaHUS MPOCTPAHCTBEHHOW NaMsTH
(Chappell et al., Neuropharmacology 37: 481-487, 1998). PaguanbHelii BOCBMUPYKaBHBIN JTAOUPHHT COCTOMT,
HarpuMep, U3 BOCBMU PaBHOOTCTOSIIUX JIPYT OT ApYyra pyKaBoB. PykaB JaOMpHHTa OTXOAUT OT KaXIOW IpaHH
HEeHTpaIBHOH TuaTdopmbl. JlyHKa ¢ KOpMOM HaxXOJWTCS Ha JajdbHEM KOHIE KaXJI0ro pykasa. Kopm ucmomib3y-
eTcs B KaueCTBE MOOLIPEHHUsS. 3aCIOHKH MOTYT OBITh PacIloNOXKEHBI TaKUM 00pa3oM, YTOOBI HPENOTBPAIlaTh
NPOHUKHOBEHHE B JI000H pykaB. Kpome Toro, BOKpyr ycTpoicTBa MOTYT OBITH PEIyCMOTPEHBI MHOTOUHUCIICH-
Hble BHEIIHUE JIOTIOJIHHUTEIbHBIC JAOUPUHTHI, KOTOPBIE MOTYT BBI3BIBATh YCIOBHOPE(IEKTOPHYIO peakuuto. Ilo-
ciie (a3 MpUBBIKAHUA U OOYyUYEHHMs, B PaJHajIbHOM BOCBMHPYKaBHOM JIAOMPHHTE MOJXKET OBITH IPOTECTHPOBAHA
MPOCTPAaHCTBEHHAS MAMSTh CyOBEKTOB IIPH KOHTPOJIBHBIX YCIOBHUSX MIIM B YCIOBHSX JICUCHUS! CYOBEKTOB HCIIBI-
TyeMBIM COeIMHEHHEM. B pamkax Tecta, CyOBEKTOB Iepes HCIBITAHUSIMU TIPEIBApUTEIHHO 00pabaThIBAIOT IiIa-
11e00 11 KOHTPOJISI MIIM OJHOW M3 7103 UCTIBITYEMOT0 COEAMHEHUSI U3 MCCIIEAyEMOro Auana3oHa. B Hauane kax-
JIOTO UCTIBITAHUS, PSII PYKAaBOB PaJNaIbHOT'O0 BOCBMHPYKABHOTO JJAOUpHHTA OOKHPYIOT. CyOBheKkTaM IMO3BOJICHO
MOTy4aTh KOPM B HE3a0JOKHPOBAHHBIX PyKaBax, JOCTYI K KOTOPHIM pa3pelleH BO BPeMs 3TOH HavalbHOH "HWH-
(hopmamoHHON (a3pl" HCIBITAHUA. 3aTeM CyOBEKTOB YAUIAIOT W3 JAOMPUHTA HA BpPEeMs TepHo/a OTCPOUKH,
HarpuMmep, OTCPOUKHU B TeueHue 60 cekyHx (C), OTCPOUKHU B TeUeHHE 15 MUH, OTCPOUKH B TeueHHE | 4, OTCPOUKH
B TCUCHUE 2 4, OTCPOYKH B TeUCHHE 6 U, OTCPOYKH B TeUcHUE 24 4 wim Oojee) Mex Iy nHGOPMAIIMOHHOH (a3oit
Y TIOCJICAYIONIMM "TECTOM Ha 3alloOMHHaHHe'", BO BpeMsI KOTOPOTO yalsIOT 3acJIOHKH B JJaOMPHHTE, YTO MO3BO-
JSIET MOJIYYHTH AOCTYII BO BCE BOceMb pyKaBoB. [locie meprona oTcpouky, cyObeKTOB MOMENaoT 00paTHO Ha
HEHTPAIBHYIO TUIaTGOopMy (C yIAJICHHBIMHU 3aCIIOHKAMH, KOTOPBIE paHee HCIOJIb30BAINCH JUIS OJOKUPOBaHUSA
PYKaBOB) M MO3BOJISAIOT MOJIy4aTh B KAYECTBE ITOOIIPEHHs OCTABLIMICS KOPM B TEUCHHE ATOHM (pa3bl UCTIBITAaHUS
Ha 3allOMHHaHHE. B mporiecce ncnplTaHui M3MEHSIOT OTIMYUTEIbHBIN MPU3HAK M KOH(UTYpauuio 3a0JI0KHPO-
BaHHBIX PYKaBOB. PErHCTpUPYIOT KOMMUECTBO "OMIHOOK", KOTOPHIE JeNIaloT CYObEeKTHl B (ha3e MPOBEACHUS TeCTa
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Ha 3aroMuHaHue. B xozne ncnbiTanus 3a omuOKy MPUHUMAIOT T€ CITydad, KOT/ia CyOBEKTHI IIPOHUKAIOT B PYKaB,
U3 KOTOPOH KOpPM OB yXKe yAaleH BO BpeMs MPEeIBAPUTEILHOM (a3bl OTCPOUYKH, MM KOTJa CyObEKT IMOBTOPHO
MOCEIIAaeT pyKaB nocie (a3sl OTCPOUKHU, KOTOPBIH OH yske Tocemnian. MeHbIee KOIM4ecTBO OMMO0K OyneT yka-
3bIBaTh Ha O0JIee XOPOIIYI0 IPOCTPAHCTBEHHYIO MaMATh. KonnaecTBo ommbOK, CAETaHHBIX TECTUPYEMBIM CyOb-
€KTOM TP Pa3IMIHBIX PEKHUMax JECUCHHUS] UCTIBITYEMBIM COSIUHEHHEM, MOXKHO 3aTE€M CPaBHUTH C IIEIbIO OIpe-
JeneHus: 3PEKTUBHOCTH UCTBITYEMOIO COCAMHECHUS NPH JICUCHUH KOTHUTUBHOTO HAPYIIEHHS, CBS3aHHOTO C
paccTpoiicTBamMu EHTpabHOUM HepBHOU crucTeMbI (CNS).

JIpyruM KOTHUTHBHBIM TECTOM, KOTOPBIN MOXET OBITh MCIIONb30BAH AJSI OLCHKH JEHCTBUS UCIIBITYEMOTO
COEIMHEHUs] HA KOTHUTHBHOE HapYIICHHE B MOJENN PacCcTPOMCTBa LEHTpalbHON HepBHOW cucteMbl (CNS) Ha
JKMBOTHOM, SIBJISIETCS] BOAHBIN TabupuHT Moppuca. BoaHslil TaOupuHT npeacTaBisieT coboit baccelH, OKpyKeH-
HBIIl HOBBIM HabopoM (hopM OTHOCHTEIHbHO NabupuHTa. [IpoTOKON 00YyUeHHS 111 BOJHOTO JaOMPHHTA MOXKET
OBITH OCHOBaH Ha MOJU(UIIMPOBAHHOM 3aJaHUH JJIsl BOJHOTO JIAOMPHHTA, KOTOPOE, KaKk OBUIO MOKA3aHo, SIBJIS-
eTcs 3aBucHMbIM OT runmokamma (de Hoz et al., Eur. J. Neurosci., 22: 745-54, 2005; Steele and Morris, Hippo-
campus 9: 118-36, 1999).

CyObekTa 00y4JaroT 0OHapyKUBATh MOTPYKEHHYIO B BOJY CIacaTeNIbHYIO TUIAT()OPMY, CKPBITYIO TIOJ TI0-
BEPXHOCTHIO BOJIBI B OacceiiHe. B mporecce nmpoBeaeHns oOydaromieil mombITKH, CyOheKTa BRITYCKAIOT B Ja0u-
puHT (6acceliH) U3 caydaitHO BBEIOpaAHHBIX CTAPTOBBIX MO3HIMH MO MepuMeTpy OacceiiHa. CTapTOBYIO IMO3UIINIO
MEHSIOT OT NOTBITKH K TOMBITKE. Ecin cyOBbeKT He 00HAapyKMBAaET cliacaTeNbHy0 IIaTGopMy B TEUEHHE yCTa-
HOBJICHHOTO BPEMEHH, HKCIIEPUMEHTATOP HANPaBJISICT M MOMEMIAET CyOBEKTa Ha MiIaTdopMy, I TOTO YTOOBI
"MpUyduTH" €ro K MECTOIOJIOKESHHIO TaTdopMbl. [Tociie meproaa OTCPOUKH, KOTOPBIHA CIEIyeT 3a MOCIeTHEH
o0yyaroriei NONbITKOH, TPOBOISAT TECT Ha 3alIOMHHAHKE B OTCYTCTBHE CIIacaTebHOM IIaT(GOPMBI ISl OLICHKH
NPOCTPAHCTBEHHON MaMsTH. YPOBEHb NPEINOYTCHUSI CyOBEKTa NMpH BHIOOpE pPacHosoKeHHs (Terneph OTCYTCT-
BYIOIIEH) criacaTeNbHOM IIaT(OpMBI, U3MEPSIEMBIH, HAapHUMeEp, BPEMEHEM, ITPOBEICHHBIM B 3TOM MECTOIIOJIO-
JKCHUH, WIN KOJMYECTBOM IEPECEUCHUIH 9TOT0 MECTOIOJIOKEHNUS, CIIeTIaHHbIE MBIIIBIO, YKa3bIBAaeT Ha OoJiee X0-
POLIYIO MPOCTPAHCTBEHHYIO MaMSTh, T.€. Ha MOJIOKHUTEIBHBIN 3P (EeKT JeYeHNs] KOTHUTUBHOTO HapyIICHHS. 3a-
TEM MO>KHO CPAaBHHUTH MPEIIIOYTEHUS B BEIOOpE pa3MEIIEHHUs ClacaTebHOM TUIaT(GOopMBbl IPU Pa3IHIHbBIX yCIIO-
BUSIX JICUCHHUS C IETBI0 ONpenelcHUs 3PEKTUBHOCTU HCIBITYEMOTO COSIUHEHHS MPU JICUCHUH KOTHUTUBHOTO
HapYIICHHsI, CBI3aHHOTO C PaCCTPOUCTBAMU IIEHTpaIbHON HepBHOH crcTeMbl (CNS).

W3BecTHBI pa3nuuHbIe TECTHI IJIs1 OLEHKH KOTHUTHBHOW (DyHKIMH y Joael, Hanpumep, HO 0e3 orpaHude-
HUS, TITIKaIa OIeHOK oOmmero kimmandeckoro Bredatienus (CIBIC-plus scale), kpaTkas 1mkana OreHKA IICHXUYe-
ckoro cratyca (MMSE), meliporicuxuarpudeckuii onpocHuk (NPI), kmuHWUeckass pedTHHroBas MIKajga JeMEH-
mn (CDR), kemOpumkcKast aBToMaTU3UpoBaHHas Oatapest Heliporcuxosnorndeckux tectoB (CANTAB), repu-
aTpuyecKas IKana KauHudeckoi ouneHkn koMmnanuu Sandoz (SCAQG), Tect bynike Ha cenekTHBHOE 3allOMHUHA-
Hue (Buschke and Fuld, 1974), noarect Ha BepOanbHbIe TapHBIE ACCOIMAIINY, ITOATECT Ha JIOTHYECKYIO MaMsITh,
MOATECT HAa BHU3YAIBHYIO DENpPOXYKIWIO C IIOMOINBIO YTOYHEHHOW mKanmsl mamsati Bekcinepa (WMS-R)
(Wechsler, 1997), Tect BusyanpHol pereHunu beHToHa, mim Garapesi COrIacOBaHHBIX HEHPOICHXOJIOTHYECKUX
tectoB MATRICS, xoropast BKIfo4aeT TecThl Ha KPaTKOBPEMEHHYIO ITaMsTh, CKOPOCTH 00OpaOOTKH MH(pOpMa-
IIMY, BHUMATEIBHOCTh, BepOabHOe 00yUeHne, BU3yalbHOE 00yUeHHE, CYXKICHUE U pPelIeHHe PoOJIeM, H COIH-
anpHOe mo3HaHue. CM. Folstein et al., J Psychiatric Res 12: 189-98, (1975); Robbins et al., Dementia 5: 266-81,
(1994); Rey, L'examen clinique en psychologie, (1964); Kluger et al., J Geriatr Psychiatry Neurol 12:168-79,
(1999); Marquis et al> 2002 u Masur et al., 1994. Cm. takke Buchanan, R.W., Keefe, R.S.E., Umbricht, D.,
Green, M.F., Laughren, T. u Marder, S.R. (2011) The FDA-NIMH-MATRICS guidelines for clinical trial design
of cognitive-enhancing drugs: what do we know 5 years later? Schizophr. Bull. 37, 1209-1217. Apyrum npume-
POM KOTHHTHBHOT'O TECTa JUISl JIIOJIEH SIBISIETCS 3a/1a4a SIBHOTO NPUHYANTEIBHOTO BEIOOpA C TpeMs aJIbTepHATH-
BamMH. B 3TOM Tecte, cyObeKTaM IpeasiararoT 03HAaKOMHUTHCS ¢ IBETHBIMU (poTorpadusiMu OOBIYHBIX OOBEKTOB,
COCTOSIIIINX M3 CMECH TPEX THIIOB Nap N300pakeHHI: OX0KUE Maphl, UICHTUYHBIC TTapbl U HECBS3aHHbIE JPYT C
JPYrOM MPOTHBOIIOJIOKHOCTH. BTOpyro n3 mapsl moxoXux oOBEKTOB Ha3bIBAIOT "MPUMAHKOH". DTH Mapsl M30-
OpakeHHUil ITOJIHOCTBIO PaHAOME3MPOBAHBl U JEMOHCTPUPYIOTCS MHAWBUIYaIbHO B BHJE IOCIEIOBATEIBHOCTH
n3o0pakeHnil. CyOBEKTOB MHCTPYKTUPYIOT, KaK JeJaTh 3aKII0UCHUE 0 IOBOIY TOTO, SIBJISIETCS JIM PACCMAaTpH-
BaeMble 00BEKTHI HOBBIMH, CTAPBIMHU MJIM TOXO0KUMHU. OTBET "MOXOKHH" B Cllydae 1Mokasza pasapa)xaromieid mpu-
MaHKH YKa3bIBa€T Ha YCIICIIHOE M3BICUCHUE MAMATH CyOBEKTOM. B IPOTHBONOIOXKHOCTH 3TOMY, Ha3bIBAHHUE
pasapaxaromieil mpuMaHky "crapoi” WM "HOBOH" yKa3bIBaeT, UTO KOPPEKTHOE M3BJICUCHUE MAMITH HE TPOMC-
XOJUT.

IToMUMO OLIEHKM KOTHUTHBHOHN IEATENHHOCTH, MPOrPECCHPOBAHIE BO3PACTHOIO KOTHUTHBHOTO Hapylle-
HUS M JEMEHIUH, a TaKKe MpPEBpalleHHe BO3PACTHOrO KOTHUTHBHOTO HApYyLICHUS B JAEMEHIUIO, MOXKET OBITH
00Hapy>KEHO ITyTEM OLIEHKH CyppOTaTHBIX MU3MEHEHHMH B TOJOBHOM Mo3re cyObekTa. CypporaTHble H3MEHEHHS
BKJIIOYAIOT, 0€3 OrpaHUYeHHs, U3MCHEHHSI PErHOHapHBIX 00HEMOB T'OJIOBHOT'O MO3Ta, Aerpaganus nepgopanTHo-
TO IyTH ¥ WU3MEHEHMs, OOHAapyXKMBaeMble B (DYHKIIMM MO3Ta B COCTOSIHHM ITIOKOSI METOAOM (YHKIMOHAIBLHOMN
MarHUTHO-pe3oHaHCcHON ToMorpadus (R-fMRI) u mo3uTpoH-3MUCCHOHHON ToMOrpaduu ¢ IpUMEHEHHEM (TOp-
ne3okcurmoko3sl (FDG-PET). IIpumeps! pernoHapHbIX 00BEMOB TOJIOBHOTO MO3Ta, UCIIOJIb3YEMbIX ITPH MOHH-
TOPHHIE IIPOTPECCHPOBAHUS BO3PACTHOTO KOTHUTHBHOIO HApPYLICHUS M JEMCEHINH, BKIIOYAIOT YMEHBIICHHE
o0beMa THIIIOKaMITa 1 YMEHbIIIeHHe 00beMa WITH TOJIITUHBI SHTOPUHAIBHON 00J1aCTH KOPBL. DTH 00hEMBI MOTYT
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OBITH N3MEpEHBl y cyObeKTa, HalprMep, C IIOMOIIBI0 MarHUTHO-pe3oHaHcHOH ToMorpaduu (MRI). Cm. Aisen et
al., Alzheimer's & Dementia 6:239-246 (2010). bsuto nmokasano, 4to nerpazanys neppopaHTHOTO MyTH CBA3aHA
C BO3pacToM, a TakKe ¢ MOHMKEHHOW KOTHUTUBHON (pyHkmmen. Hampumep, moxuible moau ¢ Ooibpieid nerpa-
Janueit mepOpaHTHOTO IMTyTH WMEET TEHASHIMIO XYXKE BBITIOJIHITH TECTHI HA THINTOKAMII-3aBUCUMOIO MaMSITh.
Jerpaganust mepGopaHTHOTO ITYTH MOXKET TMOCTOSTHHO KOHTPOJIHPOBATHCS Yy CYOBEKTOB MeTOI0M AU Py3rMOHHO-
TEeH30pHOH ToMorpaduu cBepxBbicokoro paspemenus (DTT). Cm. Yassa et al., PNAS 107:12687-12691 (2010).
Meron GyHKITMOHATHLHOW MarHUTHO-PE30HAHCHOH ToMorpadus B coctossHuu mokost (R-fMRI) Brimrowaer mody-
YeHUe N300paKEHHS MO3Ta B COCTOSTHUM TIOKOSI M PETHCTPAITUIO CIIOHTAHHBIX HM3K09acTOTHHIX (<0,1 ') dhmyk-
Tyanuit ¢ 6onpmoi ammuntynoi curaana fMRI, koTopbie BO BpeMeHH KOPPETUPYIOT ¢ PYHKIIMOHAIEHO POJICT-
BEHHBIMH 00JacTaMu. DYHKIIMOHAIFHYIO B3aUMOCBS3b B HHTCPECYEMBIX OOJIACTSIX MO3ra, aHaJIM3bl HE3aBUCH-
MBIX KOMIIOHCHTOB ¥/FJTH aHAIHU3BI YaCTOTHOH 00JIACTH CHTHAJIOB MCTONB3YIOT JJIS BBISBICHUS (DYHKIIMOHAIb-
HOW B3aUMOCBSI3H MEXIY OOJIACTSIMH TOJIOBHOTO MO3Ta, B YaCTHOCTH, TEMH OOJIACTSIMH, B3aUMOCBS3b KOTOPBIX
MOBBIIIACTCS WIIM TIOHMXKAETCSI C BO3PACTOM, a TAKXKE JUIS ONPEACICHUS CTCICHH KOTHUTHUBHOTO HAPYIICHUS
W/MIM AeMEeHIUH. B mo3uTpoH-sMuccnoHHo# ToMorpadun ¢ npumenenneM ¢ropaesokcuriitokossl (FDG-PET)
WCTIONB3YETCS OOpaTHBIN 3axBaT Gropae3okcurroko3bl (FDG) B kauecTBe Mephl peTHOHAPHON METa00TMIECKON
AKTUBHOCTH B TOJOBHOM Mo3re. Bpulo moka3aHo, 4TO CHIKEHHE OOpaTHOTO 3axBaTa (TOPAE30KCHTITIOKO3HI
(FDQG) B Takmx 001acTsIX, KaK 3aHss IIMHTYIIApHAS KOpa, BUCOYHO-TEMEHHAs Kopa U peppoHTaIbHAS acCOoIra-
THBHAs KOpa, CBSI3aHO CO CTETICHBIO CHIKEHHS KOTHUTHBHBIX CIOCOOHOCTEH M memeHimedt. Cm. Aisen et al.,
Alzheimer's & Dementia 6:239-246 (2010), Herholz et al., Neurolmage 17:302-316 (2002).

BozpacTHOE KOTHUTHBHOE HapyIICHHE.

B n3obperenun npeaararorcsi crocoObl M KOMITO3UINH JUIsl JICYEHHS BO3PACTHOTO KOTHUTHBHOTO Hapy-
IICHUS WU CHW)KCHUS PUCKA €r0 BO3HHUKHOBCHHS ITyTEM HCIIOJIB30BAHHS TMO3UTUBHOTO AIDIOCTEPUUCCKOTO MO-
nmynsaTopa aS-coaepxamero perentopa GABA, (T.e. coenmnHEHUS TI0 U300pETEHUIO), TAKOTO KaK MMO3UTUBHBIH
ATIOCTEPUICCKUN MOIYISATODP, BEIOPAHHBIA W3 OIMCAHHBIX B H300PETCHUU COCIMHEHUHN WK UX (apMalrieBTH4e-
CKU TIPUEMIIEMBIX COJICH, THIPATOB, COMBBATOB, MOJIUMOP(OB, U30MEPOB WA UX KOMOWHAIMNA. B KOHKpETHBIX
BapuaHTaX OCYIIECTBJICHUs JICUCHUE BKIIOYAET IPEJOTBPAICHAE WM 3aMeUICHHE TIPOIPECCHPOBAHMs BO3pac-
THOTO KOTHUTHBHOTO HapyIIcHUS. B KOHKpETHBIX BapHaHTaX OCYIICCTBICHHS JICUYCHHUE BKIFOUACT OOJCTYCHUE,
yIIydIIeHNe WIN 3aMeIIeHIE IPOTPECCHPOBAHUS OJHOTO MM O0Jiee CHMIITOMOB, CBS3aHHBIX C BO3PACTHBIM KO-
THATHBHBIM HapylleHHEeM. B KOHKpeTHBIX BapHaHTaX OCYIIECTBICHHS JICIEHHE BO3PACTHOTO KOTHUTHBHOTO Ha-
PYIICHHS BKIIIOYAET 3aMeAJICHHWE MPEBPAIICHUS BO3PACTHOTO KOTHUTHBHOTO HapymIeHWs (BKIIOYAIOMIETO, HO
stuM He orpannduBas MCI, ARCD u AAMI) B nemennuto (Hanpumep, AD). CriocoObl 1 KOMITO3UIIUKA MOTYT
MPUMEHATHCS B MEIUIWHCKOW MPAaKTHKE VIS JICYCHUS JIIOJICH ¢ BO3PACTHBIM KOTHUTHBHBIM HapyIICHHEM IpHU
Takux coctossausx, kak MCI, ARCD u AAMI, nnu Ui CHHOKSHHSI PUCKa er0 BOSHUKHOBEHHUs. J[03a KOMIIO3H-
IINM 1 WHTEPBaJ MEXIy €€ BBEJACHHEM B ONMCAHHOM B M300peTeHNH crioco0e MpeICTaBIsI0T cO00H 03y U MH-
TEpBaJ MEXIy €€ BBEIACHUEM, KOTOPHIC SBISIOTCSA 0e30macHbIMU U 3()()EKTUBHBIMU MPU MIPUMEHEHUH IS 3TUX
nesneid. B HEKOTOPBIX BapuaHTax OCYLIECTBICHHS N300pETCHUS, MPEJIaracTcsi Crioco0 Mo AepKaHus I yiTyd-
IICHUS] KOTHUTUBHOW (DYHKIIMH y CYOBEKTa ¢ BO3PACTHBIM KOTHHUTHUBHBIM HApPYIICHHEM, TJC CIIOCOO BKIIOYACT
CTaJIMIO BBEJCHUS YKa3aHHOMY CyOBEKTy TepaneBTHYECKH 3((PEKTUBHOTO KOJIMYECTBA COCITUHEHHS 110 N300pe-
TEHHUIO WK €ro (apMarieBTHIECKH MIPUEMIIEMOM COJM, THApAaTa, CoNbBaTa, MoJTUMopda, H30Mepa WIH UX KOM-
OMHALINH.

B HEKOTOpHIX BapHaHTaX OCYIIECTBICHHUS CYOBEKT, IMOJBEPTaeMBIH JICYCHHUIO C MOMOIINBIO0 CHOCOOOB H
KOMITO3UIMH 110 3TOMY H300pETeHHIO, CTPaAaeT BO3PACTHHIM KOTHUTHBHBIM HApyIICHUEM WM TTOJBEP)KEH PHC-
Ky BO3HHKHOBEHHS TAaKOTO HapyIIeHHS. B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHHS BO3PAaCTHOE KOTHUTHBHOE
HapyIlIeHHe BKIIOYaeT, 0e3 orpaHudeHHs, Bo3pacTHOe HapymieHue mamsatd (AAMI), ymMepeHHOe KOTHHUTHBHOE
HapymeHne (MCI) u Bo3pacTHOE CHIDKEHHE KOTHUTUBHBIX criocoOHocTeit (ARCD).

Moenu Ha )KUBOTHBIX CITy>KaT BaKHBIM MCTOYHHKOM TIOTYYCHUS UHPOPMAIIUH I pa3pabOTKH U OIICHKH
JICUCHUS] TAKUX BO3PACTHBIX KOTHUTHUBHBIX HApPYIICHUHA. XapaKTepHbIC MPH3HAKH BO3PACTHOTO KOTHHUTHBHOTO
HApYIICHAUS Ha )KABOTHBIX MOJIENIAX OOBIYHO MPOSBIISIOTCS U MPHU BO3PACTHOM KOTHUTHBHOM HAPYIICHUU Y JIFO-
neit. [Toatomy, npearnomnaraercs, 4To 3(h(PEKTUBHOCT BO3AEHCTBHS JIEKAPCTBEHHOT'O CPEJICTBA B TAKMX MOAEISIX
HA KUBOTHBIX MMO3BOJISCT MpecKa3aTh 3 (HEKTUBHOCTD €ro ACUCTBHS U B CITydae JHO/ICH.

XopomIo M3BECTHBI pazIMYHBIE MOJCIH BO3PACTHOTO KOTHUTHBHOTO HAapyIICHWS Ha JKUBOTHBIX. Hampu-
Mep, B OOIIMPHOM HCCIICOBAaHUN TOBEICHUS OblIa BBISBICHA IMPUPOAHAS (GOpPMa KOTHUTHBHOTO HAPYIICHUS Y
OecriopogHOl nwHMHM TOXWIBIX Kpbic Long-Evans (Charles River Laboratories; Gallagher et al., Behav.
Neurosci. 107:618-626, (1993)). IIpu orneHke MOBeIEHUs ¢ TIOMOIIBIO BoIHOTO Jlabupuata Moppuca (MWM),
KPBICHI M3YYalOT W 3aIIOMHHAIOT PACIOJIOKECHHUE CIAacaTeNbHONW IIaT(opMbl, pyKOBOJICTBYSACH KOHPHUTyparmei
MPOCTPAHCTBCHHBIX pa3ApakuTeNicH, OKpyxarmux Ta0upuHT. OCHOBHYIO XapaKTEPUCTUKY KOTHHUTHBHOCTH
TECTHPYIOT B MPOOHBIX UCTBITAHUAX IyTEM H3MEPCHHUsS MEPEMEIICHUS )KUBOTHOTO B TPOCTPAHCTBE B MOUCKAX
MECTOTONOKEHHUS CracaTelabHON IaThopMsbl. [ TMOKHUIBIX KPBIC B UCCICAYSMON TpyMIe HE MpPEACTaBIsICT
TPYAHOCTHU MPHUILIBIBATE HA BUAUMYIO IIaT(HOPMY, a BO3PACTHOE HApYIIICHHE OOHAPYKUBAIOT, KOTIa TIaThopma
3aMacKUpoOBaHa, U Ui e¢ OOHApYKeHUs TpeOyeTcs MCIOJIB30BaHUE MPOCTPAHCTBeHHOW MH(popManuu. [Tokasa-
TeNH JUTS WHIUBUIYATBHBIX TOXUIBIX KpbIc OecropoaHoit auauMu Long-Evans cuibpHO pazmudatorcs. Hampu-
Mep, 9acTh 3TUX KPBIC BBITIOJHSCT 3a/a4y HapaBHE ¢ MOJOABIMHU Kpbicamu. OnHako mpubmmurensao 40-50%
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BBIXOJIUT 3a MPEICIBI MOKA3aTeNeH I MOJIOJBIX KPBIC. DTa M3MECHYMBOCTh CPEIH MOKHIIBIX KPBIC OTpa)aet
JIOCTOBEPHBIC MHIUBUAYAIbHBIC pa3indus. TakuMm o0pa3oM, BHYTPU TPYIIBI HOXKIIBIX KPBIC HEKOTOPBIC YKU-
BOTHBIE HMEIOT KOTHUTHBHOE HapyIIEHNE U X 0003HAYaIOT KaKk MMEIOIIKe Bo3pacTHOH HapymieHnue (Al), a apy-
THe XHBOTHBIC HE MMEIOT BO3PACTHOTO HAPYIICHUS M WX 0003HAYAIOT KaK HE MMEIOIIUX BO3PACTHBIX HapyIle-
aHu#t (AU). Cwm., Hanmpumep, Colombo et al., Proc. Natl. Acad. Sci. 94: 14195-14199, (1997); Gallagher and Bur-
well, Neurobiol. Aging 10: 691-708, (1989); Gallagher et al. Behav. Neurosci. 107:618-626, (1993); Rapp and
Gallagher, Proc. Natl. Acad. Sci. 93: 9926-9930, (1996); Nicolle et al., Neuroscience 74: 741-756, (1996);
Nicolle et al., J. Neurosci. 19: 9604-9610, (1999); International Patent Publication WO 2007/019312 u Interna-
tional Patent Publication WO 2004/048551. Takast Mo/ienb BO3PAaCTHOTO KOTHUTUBHOTO HAPYIICHUS HA YKHBOT-
HOM MOKET OBITh UCIIOJIb30BaHa ISl HCCIeNOBaHUS 3(P(PEKTHBHOCTH CIOCOOOB W KOMIIO3HIUI 1O 3TOMY H30-
OpETEeHUIO TIPH JICYSHUU BO3PACTHOTO KOTHUTHBHOTO HAPYILICHHUS.

D¢} deKkTUBHOCTH CITOCOOOB M KOMITO3UIIMI 110 3TOMY U300pETECHUIO MPHU JICYCHHUH BO3PACTHOTO KOTHUTHUB-
HOTO HApPYIICHHUS MOKET OBITh OICHEHA IyTEM HCIIOJIH30BAHUS Psila KOTHUTHBHBIX TECTOB, BKIFOYAKOIIUX 00-
CYXJICHHBIC B H300pETCHUHN BOJHBII TaOUpUHT Moppuca 1 paauanbHbIi pyKaBHBIN JTaOUPHHT.

JlemeHmus.

B m300peTeHnn Takke IMpeAaraloTcs CriocoObl M KOMITO3HIIUH IS JICYSHHUS IEMEHIIHS C UCTIOIb30BaHUEM
MO3UTHUBHOTO aJIOCTEPHICCKOTO MOIYISATOpa aS-comepxkainero penenropa GABA,, TaKOro Kak MO3UTHUBHBIN
AITIOCTEPUIECKUN MOIYIISTODP, BEIOPAHHBIA U3 ONMMCAHHBIX B M300PETCHNN COCOMHEHUHN MM UX (QapMareBTHie-
CK{ TIPHEMJIEMBIX COJICH, THIPAaTOB, COMBBATOB, MOJINMOP(OB, H30MEPOB MM UX KOMOWHanWi. B KOHKpEeTHBIX
BapHaHTaX OCYIIECTBICHHS JICUCHHE BKIIOYACT MPEJOTBPALCHAE WX 3aMeIJICHHE IIPOTPECCHPOBAHIS IEMEH-
. B KOHKPETHBIX BapHaHTaX OCYIIECTBICHHA JICUCHNE BKIIIOYACT OOJICTYCHHE, YIYUIICHUES WIIH 3aMe/IICHHe
MPOTPECCUPOBAHUS OJHOTO WIIH 00JIee CUMIITOMOB, CBSI3aHHBIX C JIEMCHIIMEH. B KOHKPETHBIX BapUaHTaX OCYIIe-
CTBJICHUS TIOJIBEPTaeMbIi JICYCHUIO CUMIITOM TPEACTABISACT COO0M KOTHUTUBHOE HAapyIICHHE. B HEKOTOpHIX Ba-
pHaHTaX OCYIICCTBICHHUS W300pETEHHS, MPEIIaracTCs CIoco0 MOIIEpKAHHS WU YIy4YIICHUS KOTHUTHBHOMN
(byHKIMK y cyOBEKTa ¢ IEMEHIIUCH, T1Ie CIIOCO0 BKITFOYACT CTAJHIO BBEIICHHS YKa3aHHOMY CYOBCKTY TEPaNCBTH-
yecku 3((HEKTUBHOTO KOJIMYECTBA COCIUHCHHUS MO0 M300PETCHUIO WK ero (papMareBTUICCKU IPUEMIIEMON COJIH,
THIIpaTa, COJIbBATa, MOIUMOpPQa, H30Mepa I UX KOMOMHAIMU. B KOHKPETHBIX BapHaHTaX OCYIICCTBICHUS Jic-
MEHITUST TIpeNCTaBiIsIeT co0oit Oome3npb AmbireiiMepa (AD), cOCyIUCTYIO NEMEHITNIO, IEMEHIIUI0 C TelbllaMu
JleBu win T0GHO-BUCOYHYIO IeMeHIHI0. CITOCOOBI ¥ KOMIIO3HUIIMK MOTYT IPUMEHSATHCS B MEAUITMHCKON MPaKTH-
Ke JUIA JISYeHUS JTI0/IeH, CTpaalomux AeMeHIen. Jlo3a KOMIO3HUIIMN U HHTEPBAJl MEXIy e¢ BBEICHHEM B OIIH-
CaHHOM B M300pETEHHH CIIOCO0E MPEACTaBIAIOT COO00H 03y W MHTEpBal MEXIy €€ BBEACHHUEM, KOTOPHIC SBIIS-
FOTCs 0€30TacHBIMU M (P PEKTUBHBIMH MTPH MPUMEHEHUH TSI STUX LIETICH.

Mopenu Ha )KHBOTHBIX CITy’KaT BaKHBIM HCTOYHHKOM TOIYYEeHUS HHPOPMAIUH 17 pa3pabOTKH U OIICHKH
JICUCHUSI IEMCHIIMU. XapaKTepHBIC TPU3HAKU JEMCHIIMHA HA YKUBOTHBIX MOJIENAX OOBIYHO MPOSBIISIOTCS U MPH
JneMeHIuy y mopaei. [Toatomy, mpeamonaraerces, 4To 3 HEKTUBHOCT BO3JICHCTBHS JICKAPCTBCHHOTO CPEICTBA B
TaKHUX MOJEJISIX HA )KMBOTHBIX MO3BOJIIET MPENCKa3aTh d3PPEKTUBHOCTD €ro JCHCTBUS U B Cilydae Jirojeil. Xopo-
10 U3BECTHBI Pa3jIMYHble MOJEIM JEMEHIUH Ha XHUBOTHBIX, Takux kak PDAPP, Tg2576, APP23, TgCRNDS,
J20, hPS2 Tg nu APP+PS1 renernueckn momuduimposannasie Mpin. Cm. Sankaranarayanan, Curr. Top. Me-
dicinal Chem. 6: 609-627, 2006; Kobayashi et al. Genes Brain Behav. 4: 173-196. 2005; Ashe and Zahns, Neu-
ron. 66: 631-45, 2010. Takue MoAenN TEMEHIIMU HA )KUBOTHBIX MOTYT OBITh MCIIOJIB30BAHBI JJISl HCCIIETOBaAHUS
3¢ dexTIBHOCTH CIOCOO0B U KOMIIO3UIIHIA IO 3TOMY W300pETEHUIO TIPH JICUSHUH JIEMEHIINH.

O dexTUBHOCTD CIMTOCOOOB W KOMIIO3HUITMKA TI0 dTOMY W300pETEHUIO MPH JICYCHHH TEMEHIIUU WJIH KOTHH-
TUBHOTO HapyIIEHUS, CBA3aHHOTO C JIEMEHIINEH, MOXET ObITh OllEHEHAa Ha MOJAETIX JIEMEHIIMH Ha KUBOTHBIX, a
TaKXKe Ha JIIOAAX, CTPAJAIOIINX JIEMEHINEH, ITyTeM NCIIOIb30BaHUS PAJa H3BECTHBIX 00CYKICHHBIX B M300peTe-
HUHM KOTHUTHBHBIX TECTOB.

[MocTTpaBMaTHYECKOE CTPECCOBOE PACCTPOMCTRO.

B n300peTeHnn TaKke MpeIaraloTcs CIIoCOObl M KOMITO3UIIMY IS JICUCHHS MTOCTTPAaBMATHYCECKOTO CTpeC-
coBoro paccrpoiictBa (PTSD) ¢ wucrmosb30BaHHEM IMO3WTHBHOTO —aJUIOCTEPUUYECKOTO MOJIYJIsATOpa O5-
cozaeprkamiero peuentopa GABA 4, Takoro Kak MO3UTHBHBIN aJUIOCTEPUUECKUN MOAYISTOP, BHIOPaHHBIH U3 OIH-
CaHHBIX B M300PETCHUN COCTUHCHUN WX WX (apMaIleBTUICCKH MPUEMIICMBIX COJICH, THAPATOB, COIBBATOB, MO-
TUMOp(OB, H30MEPOB WU X KOMOWHANUH. B KOHKPETHBIX BapHaHTaX OCYIICCTBICHUS JCUCHHE BKIFOYACT TIpe-
TIOTBpAITICHUE WM 3aMeyieHne porpeccupoBanusi PTSD. B KOHKpeTHBIX BapruaHTaX OCYIIECTBICHUS JICUCHHE
BKITIIOYAET OOJIeTYeHHE, YIy4YIlIeHHE, WIN 3aMeUIEHIE ITPOrPECCUPOBAHIS OJHOTO WIH 00Jee CHMIITOMOB, CBS-
3aHHBIX ¢ PTSD. B KOHKpETHBIX BaprHaHTaX OCYIIECTBJIICHHUS IOJBEPTaeMbIi JICICHHIO CUMIITOM TPECTABIISET
co0of KOTHUTHBHOE HapyIlIeHne. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHIS H300pETeHNUS, IpeaIaraeTcs crocod
TOIIEPKaHUS WIIH YITYYIIEHUs KOTHUTUBHON (QYHKITNH Y cyOBekTa, cTpanatomero PTSD, rae cmoco6 BrimrodaeT
CTa/IMIO BBEJCHUS yKa3aHHOMY CYOBEKTY TepareBTUICCKH 3(PPEKTUBHOTO KOJTMYECTBA COCTUHEHHSI TTO0 U300pe-
TEHUIO WM €ro (apMaIieBTHYCCKH MIPUEMIIEMOM COJIM, THUIpaTa, CoJbBaTa, MoIuMopda, u3oMepa Wid UX KOM-
ounaruu. CriocoObl U KOMIO3HIIUH MOTYT TIPUMCHSATHCS B MEAMIIMHCKON MPAKTHKE JUIS JICYCHUS JFOICH, CTpa-
nmaromux PTSD. Jlo3a KOMIO3HIIMU ¥ UHTEPBA MEXKIy €€ BBCICHHEM B OIMCAHHOM B M300pPETEHUM CIIOCO0E
MPEJICTABISIIOT COOO0M 03y W MHTEPBAJl MEXKIY €¢ BBEACHUEM, KOTOpPHIC SBISAIOTCS Oe30macHbIMu U 3 dekTus-
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HBIMH MIPU MPUMEHEHHUH JJIS 3TUX IICNICH.

Manumentst ¢ PTSD (1, B MeHbIIeH CTENIeHN, TALMEHTHI, TOJyYHBIINE TPaBMY, HO 0e3 mposiBinenus PTSD)
UMEIOT MeHbITHe 00beMbl Tumokamma (Woon et al., Prog. Neuro-Psychopharm. & Biological Psych. 34, 1181-
1188; Wang et al., Arch. Gen. Psychiatry 67:296-303, 2010). PTSD uacTo cBsI3bIBaIOT C HapylmIeHHEM KOTHH-
TUBHOHN nesTenbHOCTH. [lokmimeie mHAMBUAYYMBI ¢ PTSD Xxapaktepm3yroTcss 0oJjiee BBICOKHUMH 3HAYCHUSIMH
CHW)KCHHS KOTHUTUBHOM NEATEIHPHOCTH OTHOCUTEILHO MAIIMEHTOB U3 KOHTpoJbHOM rpymisl (Yehuda et al., Bio.
Psych. 60: 714-721, 2006) u Gornee BBICOKOW BeposTHOCTHIO pasButws aeMmeHiuu (Yaffe et al., Arch. Gen.
Psych. 678: 608-613, 2010).

Moenu Ha )KUBOTHBIX CITy>KaT BaXKHBIM MCTOYHHKOM TOTYYCHUS UHPOPMAIIUH s pa3pabOTKH U OIICHKH
neuenus PTSD.

Xapaxkrepnsie npuzHaku PTSD Ha >KMBOTHBIX MozensX 00bryHO npossisttores u npu PTSD y moneit. Io-
3TOMY, Mpeanoiaraetcs, 4ro 3 (HEeKTHBHOCTh BO3ICHCTBHS JICKAPCTBEHHOTO CPEJICTBA B TAKUX MOJCISIX HA YKU-
BOTHBIX TO3BOJISIECT MpeicKa3aTh 3(Q()EKTUBHOCTh €ro NCHCTBUS U B Cly4ae Jrojei. MI3BeCTHBI pa3inyHbIe MOJIc-
i PTSD Ha )KUBOTHBIX.

Omnoii monensio PTSD siBisiercs 3aBucumast oT BpemeHu ceHcubummsaius (TDS). TDS BxirouaeT Bo3-
JIeHCTBHE Ha )KHBOTHOTO TSKEJIOTO CTPECCOBOTO COOBITHS, 32 KOTOPHIM CIIEAYET CUTYaI[HOHHOE HATIOMHHAHUE O
panee mepeHeceHHOM cTpecce. Jlanee mpuBoautcs mpumep TDS. Kpeic ¢ukcupyoT B crienuaibHOM TPHUCIIO-
coOJIeHHH, 3aTeM MTOMENIAIOT B IIABATEIBHBIN pe3epByap M 3aCTaBIAIOT IUIaBaTh B TEUEHHE HEKOTOPOTO MEepHO-
Jla BpeMeHH, Hanmpumep, B Teuenue 20 muH. [locie 3Toro, KaxIyro KpeIcy 0e3 MPOMEAICHHS HOBEPraioT BO3-
JIEHCTBUIO Ta3000pa3HOI0 aHECTE3UPYIOIIETO CPEACTBA 0 TEX MOp, IIOKa OHA He TepsAeT CO3HAHUE, M, HaKOHEIl,
BBICYIIIUBAIOT OT BOJABI. JKUBOTHBIX HE OECHOKOST B TCUCHHE HECKOJIBKHUX JHCH, HAllpUMEp, B TCUCHUE OJHOU
Hesenn. 3aTeM KpBIC MOJBEpraid "MOBTOPHOMY BO3JCHCTBHIO CTpecca", MPEeICTaBISIONIEro cOO0H HaYalbHBINA
UCTOYHHUK CTpecca, HalpuMep, IUIaBaHKue B TaBaTelIbHOM pe3epByape (Liberzon et al., Psychoneuroendocrinol-
ogy 22: 443-453, 1997; Harvery et al., Psychopharmacology 175:494-502, 2004). TDS npuBoauT K yCHJIEHUIO
aKycTuieckoil peakimu ucmyra (ASR) y KpbICHI, KOTOpasi COMOCTaBUMAa ¢ HEHOPMAIILHO YBEIMUYCHHON aKyCTH-
4eCKOM peakiuel uciyra, KoTopas sBisercs spko BeipakeHHbIM cumntomoM PTSD (Khan and Liberzon, Psy-
chopharmacology 172: 225-229, 2004). Takue monenmu PTSD Ha >XKMBOTHBIX MOTYT OBITH HCIIOIB30BAHBI JIJIS
nccienoBaHus 3QpPEKTUBHOCTH CITOCOO0B M KOMIIO3UIIHH 110 3TOMY M300peTeHuto nipu Jedenun PTSD.

O dexTuBHOCTD CIOCOO0B M KOMIIO3HIIHN TI0 3TOMY H300peTeHHto Tipu Jiedernr PTSD uiam KOrHUTHBHO-
To HapymeHus, cBa3anHoro ¢ PTSD, MoxkeT ObITh Takke oreHeHa Ha Mojesssx PTSD Ha )KUBOTHBIX, a Takke Ha
moasx, crpagatonnx PTSD, myreM ucrmons30BaHus psiga WU3BECTHBIX 00CYKICHHBIX B N300PETEHUN KOTHHUTHB-
HBIX TECTOB.

[u3odpenus 1 OUMOIIPHOE PACCTPOICTBO.

Kpome Toro, B u300peTeHH: NpeaaaratoTcs CocoObl U KOMIO3HIIUH JUTS JICYCHUS IMU30(PPEHIH WK Ou-
MOJIIPHOTO PAcCTPOICTBA (B YACTHOCTH, MAaHUAKAIBHOTO COCTOSHIS) ITyTEM HCITOIB30BAHUS TO3UTUBHOTO aJIIO0-
CTEPUUYECKOTO MOAYJIATOpa o5-comepikamiero pernentopa GABA,, Takoro kKak NMO3UTHBHBIA aJUIOCTEPUUYECKUN
MOJYJISITOpP, BEIOPAHHBIA U3 OMHMCAHHBIX B M300PETCHUU COCAMHCHUNA WM MX (hapMaIleBTUICCKH MPHEMIIEMbIX
COJICH, THPATOB, COJIBBATOB, MOTMMOP(OB, N30OMEPOB ITU WX KOMOMHANNN. B KOHKPETHBIX BapHaHTaX OCYIIE-
CTBJICHUS JICUCHHE BKIIFOYAET MPEIOTBPAIICHUE MM 3aMeJICHHE MPOTPECCHPOBAHMS MN30(PPEHIH Wi OWIO-
JSIPHOTO PacCTPOHCTBa (B YaCTHOCTH, MaHHAKaNbHOTO cocTosHUs). LIn3ohpenns xapakTepusyercs MIHMPOKIM
CHEKTPOM ITaTOIICHXOJIOTHH, BKIIOYAIOIINM MO3UTHBHBIE CHMIITOMBI, TAKHE KaK adeppaHTHBIE MIN NCKA)KEHHBIE
MEHTaJbHBIE PEPe3CHTAINH (HapuMep, TaJUTIOIMHAIINY, OpeIoBhIe WACH), WIIH CUMITOMBI, CBSI3aHHBIC C JHC-
perymsnueid nodhaMuHa (HarpuMmep, TUtiepaopaMUHEPTHIeCKIe OTBETHBIE PEaKIliu, TUIIEPI0(PaMIHEPTHIECKIES
OTBETHBIC TTOBEACHYECKHE PEaKINH, A0(PaMHHEPTUIecKas TMIePaKTUBHOCTh WM THIIEPIIOKOMOTOpPHAS aKTHB-
HOCTh, WIH TICUXO03), HETaTUBHBIC CUMIITOMBI, XapaKTECPU3YIOMIUEC CHIKEHUEM MOTHBAIMH U aJalTUBHON IIe-
JICHATIPABIICHHOM NEATCIFHOCTH (HANPUMED, aHTCAOHHCH, SMOLUUOHAILHOW TYIMOCTBIO, OTCYTCTBHEM MOTHBa-
IIUM) ¥ KOTHUTUBHOEC HapylIcHUEe. B KOHKPETHBIX BapHAaHTaX OCYIICCTBICHUS JICUCHHUE BKIIOYACT OOJICTYCHHE,
VIIYYIICHUE WU 3aMEUICHUE MPOTPECCUPOBAHUS OJHOTO WM OOJiee TIO3UTUBHBIX W/WIM HETaTUBHBIX CHMIITO-
MOB, a TaKXK¢ KOTHUTUBHOTO HApYIICHHS, CBI3aHHOTO ¢ mm3odpenueii. Kpome Toro, W3BeCcTeH psif APYrUX ICH-
XHATPUYCCKUX 3a00JICBAHUM, TAKHX KaK MIM30THUIIMYCCKOE H MN30a(pPEKTUBHOE PACCTPOWUCTBO, IPYTHE OCTPHIC
M XPOHWYECKHE TICHXO3bI U OHIIOISIPHOE PAacCTPOMCTBO (B YaCTHOCTH, MaHHAKAILHOE COCTOSHUE), CHMITOMBI
KOTOPBIX IIEPEKPBIBAIOTCS C CHMITOMAaMH MH30(peHnH. B HEKOTOPHIX BapHaHTaX OCYIICCTBICHHS JICUCHHE
BKITIIOYaeT o0JerdeHue, yIydlleHne WiH 3aMeJIeHHe POTPECCUPOBAHMS OAHOTO MM O0Jiee CHMIITOMOB, a TaK-
’Ke KOTHUTHBHOTO HAPYIICHHUS, CBA3AHHBIX C OWITONSAPHBIM PacCTPOHCTBOM (B YaCTHOCTH, MaHHAKaJIbHBIM CO-
CTOsIHMEM). B HEKOTOpPHIX BapHaHTaX OCYIIECTBICHHUS M300peTEHHs, MpeIaraeTcsi cnocol MmoauaepKaHus WIn
VIIy4IICHUsT KOTHUTHBHAsS (YHKIUSA Yy CyOBEKTa, CTpadaroliero mu3ohpeHueil win OUNONSpHBIM PacCTpOii-
CTBOM, TJI€ CIOCO0 BKJIFOYACT CTAJUI0 BBEACHUS YKa3aHHOMY CYOBCKTY TEpareBTUYCCKH I(PPEKTHBHOTO KOJH-
YeCcTBa COCITUHCHUS O M300PETCHHIO HITH er0 (hapMaIleBTHUYCCKH MPUSMIICMOH COJIH, THAPATa, COMbBATa, MOJH-
Mopda, n3oMepa i ux komouHarmu. CrocoObl 1 KOMIIO3HIIMU MOTYT IPUMCHSATHCS B MEIUIIMHCKOH TIPAKTHKE
JUTSL JICUCHHUS JIFOJICH, CTPATaroIInX MU30(QpeHUEH Wik OUTOSIPHBIM PacCTPONCTBOM (B YaCTHOCTH, MAaHHAKAITh-
HBIM COCTOSIHMEM). []03a KOMITO3MIIMK ¥ MHTEPBAJ MEXy €€ BBEJICHHEM B OIMCAHHOM B N300pETEHUH CIIOCO0E
MIPENCTABIISIOT COOOM 03y W MHTEPBAJI MEXKIY €€ BBEICHHUEM, KOTOPHIC SBISIOTCS Oe30macHBIMU U 3P PeKTHB-
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HBIMH MIPU MPUMEHEHHUH JJIS 3TUX IICNICH.

KorHuTuBHBIC HapylICHUs CBs3aHBI ¢ mu3odperneii. OHU TPEANICCTBYIOT BOZHUKHOBECHHUIO TCHX03a H
MPUCYTCTBYIOT Yy HE CTPaJaloMNX MU30(ppeHnel poACcTBeHHUKOB. KOrHUTHBHBIC HAPYIICHHS, CBA3aHHBIE C IIIH-
30(peHuneit, COCTABIAIOT XOPOIIUH MPOTHOCTHYECKUN (aKkTop A HYHKITMOHATHLHOTO MCX0a OOJIE3HH U SIBJISI-
FOTCSl KITFOUYEBOW 0COOEHHOCTBIO paccTpoiicTBa. KorHUTHBHBIE 0COOEHHOCTH TPH N30 PEHUH OTPAKAIOT IHC-
¢yHKIHI0O BO (DPOHTANBHBIX KOPTHKAJIBHBIX W THIMTOKAMITAJIBHBIX ceTsaX. IlammeHTsl ¢ mm3ogpeHneil Takke
TIPOSIBIIAIOT THIITOKaMITAJIbHBIC TATOJIOTHH, TaKWe KaK CHIDKCHHE OOBeMa THIIOKaMIla, YMEHBIICHHUS pa3Mepa
HEHPOHOB M OUC(YHKIIMOHAIBHAS THIEPAKTHBHOCTG. BBIIO TakKe JOKYMEHTAIBHO MOATBEPKACHO OTCYTCTBHE
OayaHca MEXIy BO30Y)KACHHEM M TOPMOXKEHHEM B 3THX O0JIACTSAX MO3Ta y CTpaaloIuX Mu30(peHrel nameH-
TOB, YTO IO3BOJISICT MPEIIOJIOKHTh, YTO JIEKapCTBEHHBIC CPE/ICTBA, IIEJICHANPABICHHO BO3ACHCTBYONINE Ha Me-
XaHU3MBI TOPMO>KEHHUS, MOTYT OKa3bIBaTh IOJIOXKHUTEIbHOE TepareBTHieckoe aevcreue. Cm., Hanpumep, Gui-
dotti et al., Psychopharmacology 180: 191-205, 2005; Zierhut, Psych. Res. Neuroimag. 183:187-194, 2010;
Wood et al., Neurolmage 52:62-63, 2010; Vinkers et al., Expert Opin. Investig. Drugs 19:1217-1233, 2009;
Young et al., Pharmacol. Ther. 122:150-202, 2009.

Mopenu Ha )KHBOTHBIX CITy’KaT BaKHBIM HCTOYHHKOM TOIYYEeHUS HHPOPMAIUH 17 pa3pabOTKH U OIICHKH
JedeHus Mu30ppeHun. XapakTepHble MPU3HAKH MHU30(PPEHNH Ha KUBOTHBIX MOAEISAX OOBIYHO MPOSBIAIOTCS H
npu mmsodpenus y mroxed. [lostoMmy, mpenmomnaraercs, 9To 3((EKTUBHOCTh BO3IEHCTBHSA JIEKapCTBEHHOTO
CPeICTBa B TaKMX MOJENAX Ha YXKMBOTHBIX ITO3BOJISET Mpeacka3ath 3((HeKTHBHOCTh €ro ACUCTBHUS U B CIydae
mrozeit. MI3BecTHBI pa3MTUIHbIe MOJCIH MN30(PEHNS Ha )KUBOTHBIX.

OmHo#t MomenbIo MN30(PPEHNHN Ha KXUBOTHBIX ABISACTCA UIMTENFHOE BO3IEHCTBHE MeTHOHMHA. [lonBepr-
HYTBIe BO3JEHCTBUIO METHOHHMHA MBIIIY OOHApYKHMBAIOT AepUUNTHYIO dKcnpeccuio GAD67 B 100HOH Kope H
THIIIOKaMITe, aHaJIOTHYHYI0 neduumrtHOil skcrpeccun GADG6G7, oOHapyxuBaeMoil B MO3re INpH BCKPHITHH
YMEpIIUX MAIleHTOB, CTpaJaBmuX mu3odpeHueid. OHU TaKKe XapaKTEPU3YIOTCS MPEHMITYILCHBIM HHTHOUPO-
BaHUEM HCIyra W JeUIUTOM colmaibHOro B3ammoxercTBus (Tremonlizzo et al., PNAS, 99: 17095-17100,
2002). dpyroii Momenbio Mu30(ppeHUH HA KUBOTHBIX SIBIISICTCSI BO3ICHCTBUC alleTaTa METHJIA30KCHMETaHOJA
(MAM) Ha kpbic. bepeMeHHBIM camkaM KpbIc BBOIAT MAM (20 Mr/kr, HHTpanepuToHeasIbHO) Ha 17 1eHb Oepe-
MeHHOcTH. BBenenne MAM TOBTOPSET MAaTOJOTHYECKUN TIPOIECC PA3BUTHS MOXOXKHX Ha MU30(PEHUIO PEeHO-
TUTIOB Y IOTOMCTBA, BKJIIOUasi aHATOMHYECKIE H3MECHEHUS, OBeIeHIeCKHe AePUINTH U n3MEHEeHHsT 00paboTKH
HelpoHHOW nHpopManuu. bojiee KOHKPETHO, KPBICHI, TIOJBEPTHYTHIE BO3ACHCTBIIO MAM, 00HapYKUBAIOT TI0-
HIDKEHHYIO TIOTHOCTH MapBajdbOyMHUH-TTO3UTHBHBIX GABA-3prudeckix mpoMeXyTOYHBIX HEHPOHOB B YaCTSIX
MpePpPOHTATLHON KOPHI M TUITIIOKaMIIa. B TTOBEIEHYECKUX TECTaX, KPICH, MOJABEPTHYThIE BO3AeHCTBII0O MAM,
NPOSBISIIOT MTOHM)KEHHOE JIATEHTHOE TOpMOXKeHHe. JIaTeHTHOEe TOpMOXKEHHE IpecTaBisieT coboi moBeneHye-
CKOE SIBJICHHE, TIPH KOTOPOM HaOJII0aeTcs MTOHMKEHHOE CaMOO0OyUeHHEe CTUMYITY, BO3/ICHCTBHE KOTOPOTO paHee
MPUBOMIO K TFOOBIM mociecTBUeM. CYUTAOT, YTO 3Ta TCHIACHIMS HE MPUHUMATh BO BHUMaHUE paHee BO3ICH-
CTBYIOIIHE CIIA0BIC CTUMYJIBI U YMCHBIIATH (POPMHUPOBAHUE ACCOLHUAIMH C TAKUMH CTHMYJIAMHU MPEJOTBpaIIacT
CEHCOPHYIO eperpy3ky. Huskoe mareHTHOE TOPMOXKEHHE SIBISETCS MHIMKATOpPOM Icnxo3a. JlareHTHOE TOpMO-
JKCHUE MOJKET OBITH NMPOTECTHPOBAHO Yy KpbIC ciemyromuM obpasom. Kpreic paspensior Ha nse rpynnsl. OqHy
TPYIITY TTOABEPTAIOT MPEABAPUTEIHLHOMY BO3ACHCTBHIO 3BYKOBOTO CHTHAJa HAa MPOTSHKCHHE MHOXECTBA HMCIIBI-
TaHWHA. [[pyTyio rpymnmy He TMOABEpraioT BO3IEHCTBHIO 3BYKOBOTO CHTHadA. 3aTeM 00e TpyHIbl HCCIEoyeT aKy-
CTHYECKHM METOJIOM YCIIOBHO-PE(IICKTOPHOTO 3aMHUPAHHS, B KOTOPOM OJIUH H TOT XK€ 3BYKOBOM CHTHAN ITOJAIOT
OJTHOBPEMEHHO C OOJIEBBIM pa3fpakuTelieM, HAIpUMeEp, YAapOM CTYITHH JJIEKTPHYECKUM TOKOM. 3aTeM, Ha obe
TPYIIIEI BO3ACHCTBYIOT 3BYKOBBIM CHT'HAJIOM M TIOCTOSIHHO PETHCTPUPYIOT W3MEHEHHE JIOKOMOTOPHOW aKTHBHO-
CTH KpBIC B IIPOIIECCE T0/1a4u 3BYKOBOTO curHajia. [locie ycioBHO-pedIeKTOpHOro 3aMHUpaHusi, KpbIChl pearu-
PYIOT Ha TI0J]ady 3BYKOBOT'O CHTHAJa CHJIBHBIM CHH)KEHUEM JIOKOMOTOPHOU akTUBHOCTH. OIHAKO, TPyIIa, KOTO-
PYIO TIO/IBEprajii BO3/ICHCTBUIO 3BYKOBOTO CHI'Haja /0 Nepuoaa (OpMHUPOBAHUS yCIOBHBIX PeQIICKCOB, XapaK-
TEPU30BAIACH YCTOWYHMBBIM JIATCHTHBIM TOPMOJKCHHEM: MOJABICHHE JIOKOMOTOPHOW AKTUBHOCTH B OTBET Ha
BO3JICHCTBIE 3BYKOBOTO CHTHajla CHI)KAETCs. B MPOTHBOIOIOKHOCTE 3TOMY, KPBICHL, TTOJIBEPIHYTHIC BO3/IEHCT-
BUI0O MAM, XapaKkTepu3yroTcsl HapyIIeHHEM JIATEHTHOTO TOPMOXeHHs. To ecTb Bo3ieHCTBIE 3BYKOBOT'O CHI'Ha-
JIa 10 POBEIEHHS METO/Ia YCIOBHO-PE(IIEKTOPHOTO 3aMHUPAHUS HE OKAa3bIBAaeT CYIIECTBEHHOTO BO3ACHCTBUS Ha
ToJIaBJieHUe YCIOBHO-pediexkTopHoro 3amupanus (cM. Lodge et al., J. Neurosci., 29:2344-2354, 2009). Takue
MOJIETTH MTU30(PEHUH Ha KUBOTHBIX MOTYT OBITH MCIIOJB30BaHBI I UcCienoBaHus d(hHEeKTHBHOCTH cTIOCOO0B
Y KOMIIO3HMIIMHA TIO0 W300pETEHHUIO TP JICUCHUH MM30(PPEHUN WM OHUITOJIIPHOTO PAcCTPOMCTBA (B YaCTHOCTH,
MaHHaKaJIbHOTO COCTOSHIS).

Kpeichl, moaBepruyThie Bo3AeHcTBHIO MAM, TPOSBISAIOT 3HAYUTENBHO YCHICHHYIO OTBETHYIO JIOKOMO-
TOPHYIO peakuuio (Wi aOeppaHTHYH JIOKOMOTOPHYIO AaKTHBHOCTB) TPH BBEICHHM HH3KOW JI03BI D-
amperamuna. KppIchl, OBEprHyTHIE BO3ACHCTBHIO MAM, XapaKTepU3YIOTCS 3HAYUTEIBHO OOJIBIIIMM YHCIOM
CIIOHTaHHO BO30YKICHHBIX BEHTPAIBHBIX TETMCHTAJIBHBIX NO0(GaMUHOBEIX HeiipoHOB (DA). Cumrarot, 4To 3TH
Pe3yIBTATHl SBISIOTCS CICICTBHEM H30BITOYHON THNIIOKAMIATBHONW aKTHBHOCTH, TaK KaK MHAKTHUBAIIMS BCH-
TpanmbHOTO runmnokamma (VHipp) (Hampumep, myTeMm BBeeHUS BHYTph VHipp Kpbicam, OIBEPTHYTHIM BO3ACHCT-
Buto MAM, Onokaropa HaTpueBbIX KaHanoB TeTponorokcuHa (TTX)), MONMHOCTHIO BOCCTAHABIHMBAIO y KPBIC,
MOJIBEPTHYTHIX BO3IEHCTBHI0O MAM, TOBBIIIICHHYIO aKTUBHOCTH TOMYJISIMH J0()aMHUHOBBIX HEMPOHOB, a TaK¥Ke
HOPMAaJTM30BAaJI0 YCUIICHHOE IOKOMOTOPHOE MTOBEJCHNE, BEI3BAHHOE aM(peTaMUHOM. CUHTaeTCs, 9YT0 KOPPEISIns
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MEXIy AUCGYHKIMEH TUIIOKaMIa U THICPYYBCTBUTCIBHOCTBIO CUCTEMBI HO(GAMHHOBBIX HECHPOHOB JIC)KHT B
OCHOBC IOBBINICHHOW OTBETHOW PEaKIWU Ha aM(eTaMUH >KUBOTHBIX, IMOJABEPTHYTHIX Bo3aehcTBHIO MAM, u
Tcuxo3a y manueHToB ¢ mm3odpenueit. Cm. Lodge D. J. et al. Neurobiology of Disease (2007), 27(42), 11424-
11430.

Hcmonb30Banne KphIC, MOABEPTHYTHIX BO3ACHCTBII0O MAM, B ONMMCAaHHOM BBIIIE HCCIIETOBAHNUN TTO3BOJISIET
OTICHUTDH () (PEKTUBHOCTH CITOCOOOB ¥ KOMITO3HIIMN MO0 HACTOSIIEMY U300pETCHHUIO TPH JICUCHUH MIH30(PPEeHUN
WK OMITOJIIPHOTO PAacCTPOMCTBA (B YaCTHOCTH, MAaHMAKAJIHHOTO COCTOSHUS). Hanmpumep, UCTIONB3ys KUBOTHBIX,
TTOJIBEPTHYTHIX BO3JEHCTBIHI0O MAM, MOTYT OBITh OIIEHEHBI CTIOCOOBI U KOMITO3HUITHH TI0 3TOMY H300pETEHHUIO 110
UX BO3JCHCTBHIO HA PETYIHLUIO IIEHTPaTbHOro rummokamna (VHipp), HOBBIIICHHYI0 aKTUBHOCTh IOMYJISIIIHA
n0(haMUHOBBIX HEHPOHOB M Ha BBI3BaHHOE aM()ETaMHUHOM YCHJICHHOE JJOKOMOTOPHOE MOBEACHHE Yy )KUBOTHBIX,
HNOJABEPrHYTHIX BO3AeHCTBII0O MAM.

VY KpbIC, MOABEPrHYTHIX Bo3neiicTBuio MAM, nucdynkuns runmokamna (HPC) npuBoauT k runepaxkTus-
HOCTH N0(aMHHOBOW cucTeMBbl. MCIIBITHIBAIOT BO3AEHCTBHE OEH30Ma3eMHOBOTO O3UTHBHOTO aJIOCTEpUYe-
ckoro moxyistopa (PAM), cenekTuBHOTO B OTHOIIEHHH 0.5 cyOneamnauibl perentopa GABA,, SH-053-2'F-R-
CHj;, Ha pesynbratsl ¢pyHKiuonupoBanus runmnokammna (HPC). Takxe uccnenyror Bozaeiicteue SH-053-2'F-R-
CH; Ha rumepakTUBHYIO OTBETHYIO JIOKOMOTOPHAsI PEaKIHI0 Ha aM(pEeTaMUH Y KHUBOTHBIX, ITOJIBEPTHYTHIX BO3-
neiicreuto MAM. Tlo3uTuBHBIHN amnocTepudeckuit MOLyIITOp 05 comepaxariero penentopa GABA, ymeHnbmaer
YHUCJIO CTIOHTAHHO aKTHBHUPOBAHHBIX 10()aMUHOBBIX HEHPOHOB B BEHTPAIbHOM TerMeHTanbHoi oomactu (VTA) y
MAM KkpbIC 10 ypOBHEH, HAOIIOAAEMBIX Y KPBIC, MMOABEPTHYTHIX 00pa0b0TKe (PU3UOIOTHIECKUM PAcTBOPOM (B
KOHTPOJBHOM TpyTIIe), KaK IIPU CHCTEMHOM BBEIICHHH, TaK M B CIIy4ae IpsAMOi HHPY3UX B BEHTPAIBHBINA THITIO-
kamm. Kpome Toro, HefipoHBI THIIIIOKaMITa, KaK y JKHBOTHBIX, ITOJBEPTHYTHIX 00paboTKe (PH3HOIOTHIECKIM pac-
TBOPOM, TaK W Y KHUBOTHBIX, TOJBEPTHYTHIX 00paboTke MAM, XapakTepH3yrOTCsS TOHIKEHHBIMH MTOTEHITHAIa-
MH KOpPBI TOJIOBHOTO MO3Ta I1ocjie 00padoTKH ¢ MOMOIIBIO TIO3UTUBHOTO aJUIOCTEPHUYECKOTO0 MOAYJIsITOpa o5 co-
nepxariero perentopa GABA,. Kpome Toro, mocne o6pabOTKH ¢ MOMOINBIO MIO3UTUBHOTO aJIOCTEPUIECKOTO
MoayiaTopa a5 comepxkamero perentopa GABA,, MOHMKaeTCsl MOBBIMIEHHAS OTBETHAs JIOKOMOTOpPHAs peak-
us Ha amderaMuH, HabmogaemMas y Kpbic, HoaBeprHyThIX Bo3aeicTBui0 MAM. Cwm. Gill K. M et al. Neuropsy-
chopharmacology (2011), 1-9. Mcnons30Banue Kpbic, MOJBEPTHYTHIX Bo3aeHcTBHIO MAM, B yIOMSHYTOM BBIIIE
MCCIIEJIOBAaHNH, TTO3BOJISIET OLEHUTH 3(P(PEKTUBHOCTH CIHOCOOOB M KOMITO3HIMH 10 HACTOSILEMY H300pETEHHIO
IpY JICUCHUH MHU30(PESHUN WIH OUTIOJSIPHOTO PACCTPOUCTBA (B YaCTHOCTH, MaHHMAKaJbHOTO cocTosiHus). Ha-
TNpUMED, UCTIONB3Ys )KUBOTHBIX, OJBEPTHYTHIX BO3ACHCTBIHIO MAM, MOTYT OBITH OIICHEHBI CIIOCOOBI M KOMITO-
3UIKHU 110 3TOMY U300PETEHHIO MO UX BO3JICHCTBHIO Ha Pe3yibTaThl PyHKIHOHUpOBaHUs rummokamia (HPC) u
Ha OTBETHYIO TMIIEPAKTUBHYIO JIOKOMOTOPHYIO PEaKIiio Ha aMm(eTaMiH, HabII0AaeMyIo Y KPBIC, IOJBEPTHYTHIX
Bo3aencTeuio MAM.

Brenenune anerata metuinazokcuMeranosa (MAM) GepeMeHHBIM KpbicaM Ha 15 nenb 6epemennocTH (E15)
3HAYUTENBHO YXYOIIAeT MPOCTPAHCTBEHHYIO MaMSATh FJIM CIIOCOOHOCTH 3allOMHHAHUS PACHOJOXKEHUS B MPO-
CTPaHCTBE YETHIPEX IPEAMETOB B BOCBMHPYKaBHOM paJilaIbHOM JaOMpHUHTE Y X MOTOMCTBa. Kpome Toro, KpbI-
CBI, TOIBEPTHYTHIE Bo3nericTBuio MAM Ha 17 nenp 6epemennocTtH (E17), cnocoOHBI JOCTHTaTh YPOBHS MOKa3a-
TeNel MesITEeIbHOCTH KPBIC U3 KOHTPOJLHOW TPYIIIEI HA HAYaJIbHBIX CTAIAUAX TPEHUPOBKH, HO HE CIIOCOOHEI Tic-
pepabaTbiBaTh U M3BJICKATh IMPOCTPAHCTBCHHYIO MH(OPMAIHIO, B CIIydac IMPUMCHEHUS OTCPOUYKU B TeueHue 30
MUH TIepe]l MPOBEACHUEM UCTIBITAHUS, YTO YKA3bIBACT HA 3HAYUTEIBHOC HAPYIIICHUE KPATKOBPEMEHHON MaMSITH.
Cwm. Gourevitch R. et al. (2004). Behav. Pharmacol, 15, 287-292. Takue Monenu mm3o(ppeHUH Ha KUBOTHBIX
MOT'YT MCHOJIB30BaThCS ISl HccinenoBanus 2P QEeKTHBHOCTH CIIOCOO0B ¥ KOMIO3UIMN MO M300pETEHUIO TIPH JIe-
YCHHU IMU30(PEHUH WIH OUITOJIIPHOTO PacCTPOicTBa (B YaCTHOCTH, MAHHAKAIILHOTO COCTOSHUS).

BrBannas anomopdurom Beprukammsaius (AIC) u ctepeoTunHast akTHBHOCTH (AIS) y Mblieit ssBiseTcst
emie OJHOI MOIENbI0 Ha XUBOTHBIX, HCIIONB3YEMOI B 3TOM n300peTeHHH. JlekapcTBEHHBIE CPEACTBA BBOMAT
MBIIIaM B TpebyeMoit f03e (HampuMmep, HHTparepuToHeanbHo). Ilocme atoro, HampuMep, depe3 30 MuH, dKcrie-
PUMEHTAIILHBIM MBIIIAM BBOIAT arnoMopduH (Hampumep, 1| MI/Kr moakoxkHo). Uepes 5 MUH TOCie WHBEKIIUH
aroMopduHa IS KaXXJI0TO KUBOTHOTO OIICHWBAIOT B 0ayuTax M PErUCTPUPYIOT CHHAPOM OOHIOXUBAHUS, OOJIH-
3BIBAHUSI M OOTPBI3aHUs (CTEPEOTHITHOE MOBEIEHIE) W BEPTHKAJIbHOE ABHTATEIbHOE MOBEJACHHE. Pernctparmm
MOT'YT ITOBTOPSTHCS yepe3 Kaxaple 5 MUH B TeueHHe 30-MuHyTHOTrO Tecta. KommyecTBo 0ayuioB Uit KaKIOTO
JKMBOTHOT'O 10 K)XKJJOMY CHHAPOMY (CTEPEOTHUITHOE ITOBEJICHUE U BEPTUKAIN3ANNs) CYMMHUPYIOT B TeueHue 30-
MHHYTHOTO TecTa. B ciyuae moctmxenus a¢dexra, coCTaBIsIOMEro N0 MeHblnei Mepe 50% MHrHOMpoBaHus,
paccuutbiBatoT BenuuuHy [Dsy (95% noBepUTENbHBIN HHTEpBAI), UCIIONIb3Ysl HEIMHEUHBIN METOI HAaMMEHBIINUX
KBa/IpaToB ¢ 00paTHBIM oneHMBaHNeM. CpenHee 3HaUeHHE 0aJUIOB 10 BEPTUKAIN3AINHU ¥ CTEPEOTHITHOMY MOBE-
JCHUI0O MOJKET OBITh BBIPAKEHO KaK IPOIEHT OT KOHTPOJBHBIX BEIMYUH, HAOIIOmaeMBIX IS 00pabOTaHHBIX
miamne6o (Hampumep, 00padOTaHHBIX (PU3UOJOTHIECKUM PACTBOPOM) MBIIIEH, KOTOPHIE MOTYJIa0T arioMopduH.
Cwum. Grauer S. M. et al. Psychopharmacology (2009) 204, 37-48. DTa MoeNb Ha MBIIIIAX MOXET OBITH HCITOJIB30-
BaHa I HCCienoBaHus 3PGEKTUBHOCTH CTIOCOO0B M KOMIIO3HIIHA 110 H300PETSHUIO TIPH JICUSHUH 30 peHun
WM OUTIONISIPHOTO PAcCTPOMCTBA (B YACTHOCTH, MAHUAKAIBHOTO COCTOSIHU).

B npyroit obmenpuzHaHHOW TPEAKIMHIYSCKON MOIETH IMHU30()pEeHNH, Y KPbIC, TIOABEPTHYTHIX IITUTEIh-
HOMY BO3ICHCTBHIO KEeTaMHHa, HEKOHKYPEHTHOTO aHTaroHucra peuenropa N-merwi-D-acmaprata (NMDA),
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BBI3BIBAIOT MO3UTHUBHBIC W HETATUBHBIC MCUXOTUYCCKHE CHMITOMBI M KOTHHTHBHOE HapyieHHe. CaMiaM MbI-
et muann Long-Evans B myGepraTHOM Bo3pacte (B BO3pacTe 2 MECAICB) UHBCIUPYIOT HHTPAICPUTOHEATBHO
ketamuH (30 MI/KT, Ba pa3a B CyTKH) B TEUCHHE JBYX HeJenb. KpbIC MoABepraroT MOBEACHIECKOMY TECTY, KO-
T7Ia OHU JOCTUTAIOT 3PEJIOT0 Bo3pacTa (PUOIM3HTEIHHO Bo3pacTa 4-5 MecsIIeB), C IENbI0 BHISIBICHUS ITOBECH-
YECKHX CHMIITOMOB B pe3yJbTaTe BO3IEHCTBHA KeTaMHHA M ONEHKH 3((HEKTUBHOCTH JICUCHUS 10 OOJIETICHUIO
TSHKECTH THX cuMnToMoB. CM., Hampumep, Enomoto et al. Progress in Neuro-Psychopharmacology & Biologi-
cal Psychiatry 33 (2009) 668-675.

O deKTUBHOCTD CITOCOOOB ¥ KOMITO3HMIIAN IO 3TOMY M300pETEHUIO MPH JICYCHUH MTU30(PPEHUN WA KOT-
HUTHBHOTO HAPYIICHUS, CBI3aHHOTO C HEH, MOXET OBITh TAKXKE OIICHCHA HAa MOJEISX MU30(QpEHUH WIH OUIO-
JISIPHOTO PACCTPONCTBA (B YaCTHOCTH, MAaHUAKALHOTO COCTOSHHS) HA KHBOTHBIX, 8 TAKXKE HA JIFOIAX, CTPAJIar0-
MX mu30(QpeHneH, UCIOIB3YS PSIT XOPOIIO U3BECTHBIX 00CYKICHHBIX B U300pETCHHH KOTHUTHBHBIX TECTOB.

Awmuotpodudeckuii 00koBoit ckiepo3 (ALS).

Kpome Toro, B H300peTCHUN PEIaratoTCs CIIOCOOBI M KOMITO3HIIMH JJIS JICYSHUS] aMHOTPOPHIEcKOro 60-
KoBOTO ckiiepo3a (ALS) ¢ ucmonp3oBaHWEeM TO3UTHBHOTO AIOCTEPHUYECKOTO MOIYILITOpa OL5-CONepIKaliero
peuentopa GABA 4, Takoro Kak MO3UTHBHBIN aJUIOCTEPUUECKUI MOIYJISATOP, BEIOPAHHBIH U3 OIHMCAaHHBIX B U30-
OpeTeHNU COeAMHEHWH WM WX (papMalmeBTUYECKH MPHUEMIIEMBIX COJICH, THAPATOB, COJBBATOB, MOIUMOP(OB,
M30MEpOB WM X KOMOMHANWH. B KOHKpETHBIX BapHaHTaX OCYIIECTBICHHS JICUCHHUE BKIIOYACT MPEIOTBpAIIe-
HHUE WM 3aMeieHre mporpeccupoBanus ALS. B KOHKpeTHBIX BapHaHTaX OCYIIECTBIICHHS JICUCHHE BKIIOYAET
oOyeruenue, yiaydlieHHE WIM 3aMEIJICHHE TPOTPECCHPOBAHUS, OJHOTO WM OOJiee CHMIITOMOB, CBSI3aHHBIX C
ALS. B KOHKpETHBIX BapHaHTaX OCYIIECTBICHHS MMOABEPracMbIl JICUCHUIO CHMIITOM TIPEICTABIIIET COOOM KOT-
HUTHBHOE HapylIeHHe. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHUS M300pEeTeHNs, MpearaeTcs crocod momamep-
JKaHHS WK yIy4IIeHUs] KOTHUTUBHON (DYHKIUH Y cyOBeKT ¢ ALS, re crmoco0 BKITIOYAET CTAINIO BBEICHHS YKa-
3aHHOMY CYOBEKTY TepaneBTHYecKH 3()()EKTUBHOTO KOJMUECTBA COCAMHCHHS 110 U300PETEHUIO WK ero (apma-
[EBTHYCCKH MPHUEMIIEMOH COJH, THApATa, coJibBaTa, moiauMopda, m3omepa win ux xkomOuHanuu. CrocoObl u
KOMITO3UIIUM MOTYT MPHUMEHSATHCS B MEIWLUMHCKON MpakTUKe s JiedeHus Jonei, crpagarommx ALS. Jlo3a
KOMIIO3WIIUH ¥ WHTEPBAl MEXIY ¢¢ BBEICHHUEM B OIMCAHHOM B M300PCTCHUU CHOCOOE MPEACTABISIOT COOOU
JI03Y W MHTEPBAT MEKIY ¢ BBEIICHHEM, KOTOPBIC ABISIFOTCS 0€30MacHBIMU U 3 (HEKTUBHBIMU MPH MPUMCHCHUH
JUIST DTUX LEJIEH.

[TomMuMo nereHepaiu MOTOPHBIX HEHPOHOB, aMHOTPOPUIECKIi O0KOBOI ckiepo3 (ALS) xapakrepusyer-
Csl IereHeparueil HeHpOHOB B SHTOPHHAIBHOI 00JaCTH KOPHI M THUMIIOKAMIIe, HAPYIICHUSAMH ITaMATH U THIEp-
BO30YANMOCTBIO HEHPOHOB B PA3IMYHBIX 00JACTSAX MO3Ta, TAKMX KaK KOpa TOJIOBHOTO MO3Ta.

O dexTUBHOCTD CIOCOO0B M KOMITO3HUIIUI 110 TOMY M300pETEHHIO MpH JieueHnd ALS MM KOTHUTHBHOTO
HapyIIeHHsI, CBA3aHHOTO ¢ ALS, MOXeT OBITh TaKke OlleHeHa Ha MoJieisiXx ALS Ha )KUBOTHBIX, a TaK)Ke Ha JIO-
X ¢ ALS, Bcrosnb3yst psii XOpOIIIO U3BECTHBIX 00CYKICHHBIX B N300pETCHUN KOTHUTHBHEBIX TECTOB.

KorHuTnBHOE HapyIlIeHUE, CBA3aHHOE C MIPOBEACHUEM PAKOBOM TEpaIum.

Kpome Toro, B M300peTeHUN MpeAIararoTcs CIIOCOObI M KOMITO3UIIMY TS JICUYCHHUS KOTHUTUBHOTO Hapy-
IICHUS, CBSI3aHHOTO C IPOBEICHHEM PAKOBOH Tepamuu, ¢ HCIOJF30BAaHHEM MO3UTHBHOTO aJUIOCTEPUICCKOTO
MoayisaTopa oS-coaepxkamiero perentopa GABA,, Takoro kak TMO3UTHBHBINA aIOCTEPUUECKUN MOIYJISATOP,
BBIOPAHHBIN U3 OTHMCAHHBIX B H300PETCHUU COCAMHCHUH HIH HX (hapMaIleBTHICCKH MPUEMIICMBIX COJICH, THIpa-
TOB, COJBBATOB, MTOJUMOP(OB, H30MEPOB WM WX KOMOWHAIMA. B KOHKPETHBIX BapHaHTaX OCYIICCTBIICHUS Jic-
YeHHE BKIIOYACT NMPEeIOTBPAIleHIE WIN 3aMeIJICHHE TIPOTPECCUPOBAHNS KOTHUTHBHOTO HAPYIICHU, CBI3aHHOTO
C MIPOBEACHUEM PAKOBOM Tepamuy. B KOHKpETHBIX BapHaHTaxX OCYIIECTBIICHHS JICUCHHE BKIIIOYAET 00JIETYCHHE,
yIIydIIeHHe WIN 3aMeIUICHHE IPOTPECCHPOBAHUS OJHOTO WM O0Jiee CHUMIITOMOB, CBS3aHHBIX C KOTHHTHBHBIM
HapyIICHUEM, CBSI3aHHBIM C IIPOBEJICHUEM PAaKOBOH Tepamnu. B HEKOTOPBIX BapuaHTaxX OCYIIECTBICHUS H300pe-
TEHUS, MPEUIaraeTCs CIoco0 MOoANepKaHNS WIN yIyUIISHIs] KOTHUTUBHONH (QYHKINH y CyOBEKTa ¢ KOTHUTHB-
HBIM HapyIICHUEM, CBSI3aHHBIM C MPOBEICHHEM PaKOBOM TEPAITUH, TMIC CIIOCO0 BKIIIOYACT CTAIUI0 BBEIACHUS yKa-
3aHHOMY CYOBEKTY TepaneBTHYecKH 3(P()EKTUBHOTO KOJMUECTBA COCAMHCHHS 110 U300PETEHUIO WK ero (apma-
[EBTHYCCKH MPHUEMIIEMOW COJH, THApaTa, CoJibBaTa, moiauMopda, m3omepa win ux xomOuHanuu. CrnocoObl u
KOMITO3UITUH MOTYT NMPUMEHATHCS B MEIUIIMHCKOHN MPAKTHUKE JJIS JICUCHHUS JTFOJICH, CTPATAIONINX KOTHUTHBHBIM
HApYIIICHUEM, CBSI3aHHBIM C IPOBEICHUEM PaKOBOW Tepamuu. J[03a KOMIIO3HUIIMU M WHTEPBAI MEKAY €€ BBEIC-
HUEM B OTIMCAaHHOM B M300pETEHHUH CIIOCOOE MPEACTABIAIOT COO0H 03y M MHTEPBATI MEXKIY €€ BBEICHUECM, KO-
TOpBIC SBIAIOTCS 0€30TacHBIMU M 3((HEKTUBHBIMH IIPH IPUMEHEHHH IS STUX IIeTCH.

Tepamuu, KOTOpBIE IPUMEHSIOT IIPH JICYCHUN paka, BKIOYas XUMHOTEPAIHIO, JIYIEeBYIO TEPAITHIO WM UX
KOMOWHAIIMIO, MOTYT BBI3BIBATh KOTHUTHUBHOE HApYIICHWE y MAIMEHTOB TaKWX (DYHKIMHA, KaK 3allOMUHAHHE,
Hay4YCHHE W BHUMATEIHHOCTh. [[NTOTOKCHYHOCTE M Apyrue BpenHble MOOOYHBIE BO3ACHCTBUS PAKOBOM Teparmun
Ha MO3T SIBIISTIOTCSI OCHOBHOM NMPWYMHOW BOSHUKHOBEHHS 3TOW (POPMBI KOTHUTHBHOTO HApyIICHHS, KOTOPAst MO-
)keT coxpaHaTbes aecatunermsmu. (Dietrich et al.,, Oncologist 13:1285-95, 2008; Soussain et al., Lancet
374:1639-51, 2009).

KorHuTnBHOE HapyIIeHUE TOCIIE MPOBEACHUS PaKOBOM TEPAITUH OTPaXkaeT AUCHYHKIHIO BO ()POHTAIHHBIX
KOPTUKAIBHBIX M THIIOKAMITATEHBIX KaHATaX, KOTOPBIC UMEIOT BAXKHOE 3HAYCHHE JJII HOPMAIBHOW KOTHUTHB-
HOU NIEATETHHOCTH. B MOneNsx Ha )KMBOTHBIX BO3JICHCTBHC XMMHOTEPAIHU WM JIyYeBOW Teparuu OTPHUIIATEb-
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HO CKa3bIBACTCS HA BBITIOJHEHUE TECTOB Ha KOTHUTHBHYIO NICATEIHLHOCTD, KOHKPETHO 3aBHCAIIYIO OT 3TUX CHC-
TeM Mo3ra, B yacTHocTH, runmnokamma (Kim et al., J. Radiat. Res. 49:517-526, 2008; Yang et al., Neurobiol.
Learning and Mem. 93:487-494, 2010). [ToaTomy, 1ekapcTBEHHBIE CPEACTBA, HATIPABJIICHHO BO3JICHCTBYIOIINE HA
STH KOPTHKAJIBHBIC W TUIIIOKaMIAIbHBIE CHCTEMBI, MOTJIH OBl OKa3bIBaTh HEHPONIPOTEKTOPHOE NEHCTBUE Ha Ta-
IIUCHTOB, MOJBEPTAIONINXCS PAKOBBIM TEPAINUAM, U OBITH 3P(QEKTUBHBIMU TIPU JICUCHUH CHUMITOMOB KOTHUTHB-
HOTO HApyIICHHS, KOTOPOE MOXKET OBITh ITOCTIEIHUM M3 MIPOIIETyp, IPUMEHIEMBIX B KAUeCTBE PaKOBOH Teparuu.

Mopenu Ha )KHBOTHBIX CITy’KaT BaKHBIM HCTOYHHKOM TOIYYeHUS HHPOPMAIUH 17 pa3pabOTKH U OIICHKH
JiedeHNsI KOTHUTHBHOE HapyIIeHHe, CBI3aHHOE C MPOBEICHUEM PAKOBOH Tepannu. XapaKTepHbIe IPU3HAKH KOT-
HUTHBHOTO HAPYIICHUS, CBI3aHHOTO C MPOBEACHUCM PAaKOBOU TEPAITUH, HA YKHBOTHBIX MOJAESIX OOBIYHO MPOSIB-
JSFOTCS ¥ TIPU KOTHUTUBHOM HAapYIICHUH, CBSI3aHHOM C MPOBEICHUEM PAaKOBOW Tepammu y mroaeil. [Tostomy,
npesmnonaraercs, 9ro 3¢ (HEeKTUBHOCTh BO3JCHCTBUS JICKAPCTBEHHOTO CPEICTBA B TAKMX MOICISIX HA )KUBOTHBIX
MO3BOJIIET TpeIcKa3aTh 3PPEKTHBHOCTD €ro NCHCTBUS U B cilydac Jrojeil. MI3BecTHBI pa3HyHbIC MOJCTH KOT-
HUTHBHOTO HApPYIICHUSI, CBI3aHHOTO C MIPOBEACHUEM PAKOBOM TEpAaIny, HA )KHBOTHBIX.

[Ipumeps! MoJeneit KOTHUTUBHOTO HAPYIICHHUS, CBI3aHHOTO C MPOBEICHUEM PAKOBOM TEPAaITUK, HA KHBOT-
HBIX BKJIIOYAIOT BO3JIEHCTBUE Ha KUBOTHBIX MTPOTHUBOOITYXOJIEBBIX CPENCTB, Takux Kak mukinodochamun (CYP),
MM 0GITydeH s, HampuMep, raMMa-usayderns “'Co (Kim et al., J. Radiat. Res. 49:517-526, 2008; Yang et al.,
Neurobiol. Learning and Mem. 93:487-494, 2010). 3areM ¢ IOMOIIbI0 KOTHUTUBHBIX TECTOB MOXET OBITH UC-
clieZloBaHa KOTHUTHBHAS (DYHKIHS MOJENeH KOTHHUTHBHOTO HApyYIICHHUS, CBS3aHHOTO C MPOBEACHHEM pPaKOBOU
Teparnuu, Ha )XKUBOTHBIX C IEJbI0 OIEHKH d(h(HEKTUBHOCTH CITOCOOOB ¥ KOMIIO3HIIMHA 110 U300pETEHUIO TIPH Jiede-
HUW KOTHUTHBHOTO HApYIICHHUS, CBSI3aHHOTO C MPOBEACHHWEM pakoBOH Tepamuu. DPGEKTHBHOCTH CIIOCOOOB U
KOMITO3UIUIA [0 3TOMY HM300pPETCHUIO TPU JICYCHHH KOTHUTUBHOTO HAPYIICHUS, CBA3aHHOTO C MPOBEICHUEM
PaKOBOM TEpaIuu, MOXKET OBITh TAK)KE OICHCHA Ha JIFOJX C KOTHUTHBHBIM HApYIICHUEM, CBS3aHHBIM C MPOBE-
JICHHEM PaKOBOW TEpalld, WCIONB3YsS PsI XOPOIIO HM3BECTHBIX OOCYKIACHHBIX B M300PCTCHUH KOTHUTUBHBIX
TECTOB.

Bonesns [Tapkuncona (PD).

Bonesnr Ilapkuncona (PD) mpencraBisier co0ol HEBPOJOTHYECKOE HAPYIIEHUE, XapaKTepH3YIOIIeecs
CHIDKEHHEM IIPOU3BOJIFHBIX IBIKCHUH. Y CTPaaroliero 3TUM 3a00JIeBaHHEM TallMeHTa CHIDKASTCS MOTOpPHAs
AKTUBHOCTH M 3aMEIJISIOTCS POM3BOJIbHBIC IBIDKEHHUH 0 CPABHEHUIO C HOPMAaIBHBIM WHAWBHAYyMoM. [larm-
€HT UMEEeT XapaKTepHyIo "Macky" JMia, TeHACHIINIO CIISITUTh TP X0h0€, HAXOIUTHCS B COTHYTOW T03€ U HC-
TIBITBIBAET OOIIYI0 MBIIMICYHYIO c1a00cTh. [IposBiIsieTcss pUTHOHOCTH 1O THUIy CBHHIIOBOW TPYOBI MACCHBHBIX
nBrKeHUH. Ellle 0HO#M BayKHOW XapaKTEPUCTHKON 3a00JIeBaHUS SBISETCS TPEMOP KOHEUHOCTEH, BOSHUKAIOIIIHHA
B COCTOSIHUH MTOKOS ¥ YMCHBIIAIOIIUICS MIPH ABIKCHHH.

Bonesns [lapkuHCOHA, STHONOTUS KOTOPOW HEM3BECTHA, MPUHAMJICKUT K TPYIIE HauOOJIee pacupocTpa-
HCHHBIX JIBUTATENBHBIX PAacCTPOMCTB, HA3BIBACMBIX IMAPKUHCOHH3MOM, KOTOPBIM CTPaJar0T HPUOIU3UTECIHHO
OJIMH YENIOBEK M3 TBHICAYH. DTH JPYTUE PACCTPOICTBA, CTPYNIIMPOBAHHBIC IO UMCHEM ITAPKUHCOHH3MA, MOTYT
BO3HHKATh B PEe3yJbTaTe BUPYCHOU MHMEKIUH, CH(UIICa, apTePHOCKICPO3a H TPABMBI H BO3ICHCTBHS TOKCHY-
HBIX XMMHUYCCKUX BEIIECTB M HAPKOTUYCCKHUX BEIICCTB. TeM HE MEHEe, CUMTACTCs, YTO HealleKBaTHAs MOTeps
CHHAIITHYECKOW CTaOMIFHOCTH MOXET NPUBOJUTE K Pa3pyIICHUIO HEUPOHHBIX IeTIel U K 3a00JICBaHMAM MO3Ta.
JIuchHyHKINI0 HEUPOHHONH KOMMYHHKAIIMH, HEBAXKHO BCIICJICTBUE YETO BO3HHKIIEH, B pe3yJIbTaTe JIM TCHETUKH,
WCIIOJIb30BaHMUs HAPKOTHKOB, IIPOIIECCa CTAPEHHSI, BUPYCHBIX WH(EKIINH WIN IPYTHX PA3IAYHBIX MPUYNH, CUH-
TalOT MEPBONPUINHON MHOTHUX HEBPOJIOTHUECKUX 3a00JeBaHMUM, TakuX kKak Oone3Hs [lapkuHcona (Myrrhe van
Spronsen and Casper C. Hoogenraad, Curr. Neurol. Neurosci. Rep. 2010, 10, 207-214).

He3aBucuMo OT mpWYHHEI 3200JI€BaHUS, TIABHOU MATOJOTHYCCKOW OCOOCHHOCTBIO SIBIISICTCS JETCHEepaIHs
Jno(aMUHEPTUIECKUX KJIETOK B 0a3allbHBIX SApax, B YaCTHOCTH, B YEPHOM BellecTBE. BenencTeue mpexaenpe-
MEHHO# rubenu nodaMuHCOACPKAIINX HEHPOHOB B YEPHOM BEIIECTBE, camasi OOJbIasi CTPYKTypa 0a3aabHBIX
S7ep, CTpUATyM, OyIeT UMETh TIOHIKEHHOE MOCTYIICHUE U3 YEPHOTO BEIIECTBA, MPUBOIAIICE K TOHIKEHHOMY
BBICBOOOXKICHHIO JodamuHa. [IoHMMaHKe JeKalied B OCHOBE ITATOJIOTHH TPUBEIIO K BHEIPECHUIO METOJA yC-
MEITHOTO OKa3aHHWEe MEPBOM MEAMIIMHCKOW TTOMOIIH, KOTOPast MOKET OOJICTYHUTh COCTOsSHUE mpu Oone3Hu [lap-
KrHCOHAa. DaKTHUECKH, BCE TEPANEBTHUCCKUE TTOIXOIBI IPH JICYCHUN 3TOTO 3a00JieBaHUS OCHOBAHHI Ha noda-
MHUH-3aMeIIatonel Tepanuu. Vcmons3yeMble B HaCTOSIIee BpeMs ISl JI€UCHHS JICKapCTBEHHBIE CPEICTBA MOTYT
TpeBpamaTbes B Ao(aMIH MOCe MPEOIONICHU TeMaTOHIE(hATNTIHIECKOT0 Oaphepa, Il OHH MOTYT yCHIINBATh
cuHTe3 Jo(haMUHAa M YMEHBIIATh ero pacman. K cokajieHnio, 3To HE OKa3bIBaeT MOJOKHUTEILHOTO BIUSHHUA HA
TJIABHOE MATOJIOTHYECKOE SIBIICHHE, ACTCHEPAIHIO KJICTOK B YepHOM Telie. boje3Hp mpomomkaeT mporpeccupo-
BaTh, ¥ 9aCTO, TIOCIIC OTPEACIICHHOTO TIepHoa BpeMeHH, Ho(haMIH-3aMeNaloIIasl Tepanus MOXXET TEPATh CBOIO
3(h(HEeKTUBHOCTD.

B u300pereHun mpeiararoTcs Croco0bl M KOMIIO3UIUH JUIS JIedeHUs: O0osie3Hn [lapkuHCOHA ¢ UCTIONB30-
BaHMEM TO3UTHBHOTO aJIJIOCTEPUUECKOTO MOIYJsiTOpa aS-conepxkamiero pementopa GABA 4, Takoro Kak 1mo3u-
TUBHBIN AJJIOCTCPUICCKUN MOITYISTOP, BEIOPAHHBIA U3 OMMCAHHBIX B U300pPETCHUH COCTUHCHUN WK UX (papma-
[EBTHYCCKH MIPUEMIIEMBIX COJICH, THAPATOB, COMBBATOB, MOJIUMOP(OB, U30MEPOB WIN MX KOMOWHAIUH. B koH-
KPETHBIX BapUAHTAX OCYIICCTBICHHS JICUCHUE BKIIFOYACT MPEIOTBPAICHHIE WK 3aMEUICHUE MPOTPECCHPOBAHUS
6onesnu [TapkuHCOHA. B KOHKPETHBIX BapUAHTaX OCYIICCTBICHUS JICUCHUE BKIFOUACT OOJICTYCHUE, YIYYIICHHE,
WIN 3aMeIJICHNE MPOTPECCHPOBAHUS OIHOTO WM OoJjiee CHMIITOMOB, CBSI3aHHBIX ¢ Ooje3Hbio IlapkuHcoHa. B
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KOHKPETHBIX BapHaHTaX OCYIIECTBICHHS IOJABEPTacMBbIi JICUCHUIO CHMIITOM TMPEICTABISET COO0H KOTHUTHBHOE
HapymieHue. Hanmpumep, croco0bl 1 KOMITIO3UIUH 110 H300PETEHHIO MOT'YT OBITh HCHOJIB30BAHBI JUIS YITy4dIICHUS
CHUMIITOMAaTHKH MOTOPHBIX/KOTHUTHBHBIX HapymieHui mpu Oone3nu [lapkuacona. Kpome Toro, crmoco6s! 1 KOM-
MO3HIINHU TI0 H300PETEHNIO0 MOTYT IIPUMEHATECS MIPU JICUCHIH CUMITOMATHKH HAPYIICHUS MaMSATH IIPH O0JIe3HN
[TapxuHCOHA. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS N300PETEHUS, IpeAIaraeTcs Crocod moaaepKaHus Wi
YIIy4IIeHUs] KOTHUTUBHOM (pyHKIMU y cyObekTa ¢ Oosie3npio [lapkuHCOHA, T/Ie CrIOCO0 BKIIIOYAET CTAIIUIO BBE-
JIEHUS] YKa3aHHOMY CYOBEKTY TepaneBTHICCKH d(P(GEKTUBHOTO KOJUYECTBA COSAMHECHHS TI0 M300PETCHUIO WIIH
ero (apMareBTHIECKH IPUEMIIEMOH CONM, THAPATa, CObBaTa, MOJTUMopda, H30Mepa Wi MX KOMOMHAIINH.

W3Becten psn Mozeneii 6one3nu [lapkuncona Ha XHUBOTHBIX Monesix. [Ipumeps! Moneneii 6onesnnu Ilap-
KWHCOHA Ha YKMBOTHBIX MOJICIISIX BKITFOYAIOT MOJEIb C MCIIOJF30BAaHUEM PE3ePITUHA, MOJIEHb C MCIIOJE30BAaHHEM
MeTamQeraMrHa, MOJIENb C UCIIONBb30BaHUeM O-ruapokcunodpamuna (6-OHDA), Mozxens ¢ ncrnons3oBaHueM 1-
MeTua-4-penmn-1,2,3,6-rerparunporupunuaa (MPTP), moxens ¢ ucnonp3oBanuem mapakeara (PQ))-mane0a,
MOJIETIb C MCHOJIb30BaHNEM POTEHOHA, MOJIETIb C MCIIOIb30BaHUEM 3-HUTPOTHUPO3MHA U T€HETUUECKHE MOJICIH C
MCIIOJIb30BaHUEM TPAHCTEHHBIX MBINIEH. TpaHCreHHbIE MOJIENH BKIIFOYAIOT MBIIICH, KOTOPBIE CBEPXIKCIPECCHU-
PYIOT Ol-CHHYKJIEHH, SKCIIPECCHPYIOT YeJIOBEUSCKHE MYTaHTHBIE ()OPMBI O.-CHHYKJICHHA, WJIN MBIIIEH, KOTOphIe
skcnpeccupyioT LRKK2 myramuu. Cm. 0030p 3THX Mojenel B myonukaruu Ranjita B. et al. BioEssays 2002,
24, 308-318). JlonomHATEIHHYO HH(POPMAIIMIO TIO TIOBOIY 3THX MOJIEIECH Ha KUBOTHBIX MOXHO JIETKO TIOJYyYHUTh
ot opranmu3anuu Jackson Laboratories (cM. Taoke http://research.jax.org/grs/ parkinsons.html), a Takxe B MHO-
TOYHCIICHHBIX ITyOJMKAIMIX, OIMMCHBAIONINX MUCIIOIB30BAHIE ATHX BaJUIN3NPOBAHHBIX MOJEINEH .

O} dexTUBHOCTh CIIOCOO0B ¥ KOMIIO3UIMI O 3TOMY H300peTEeHHI0 TpH JiedeHnHn Oome3nu [lapkuHcona
WM CBSI3AHHOTO C HEelf KOTHUTHBHOT'O HAPYIICHUS MOXKET OBITH OIEHEHA Ha JIFO0O0H M3 YIIOMSHYTHIX BBIIIE MO-
neneii 6onesnu [lapkuHcoHa, a TakKe Ha JOAAX ¢ OoJye3HbI0 [lapKHHCOHA, UCTIONB3YS PSI/T XOPOILIO M3BECTHBIX
00CY)XIICHHBIX B H300pETCHNN KOTHUTUBHBIX TECTOB.

AyTusm.

AyTH3M mpeacTaBisieT co00H paccTpOWCTBO, CBSI3aHHOE ¢ HEBPOJIOTHYECKUM Pa3BUTHEM, KOTOPOE Xapak-
TepusyeTcs TUCHYHKIMEH TPeX IITaBHBIX MOBEICHUYCCKUX TPOSBICHHUH: MATOJOTHYCCKH MOBTOPSIFOIIUXCS ACHCT-
BUSIX, HAPYIICHUSAX COIIMATBHBIX B3aUMOJICHCTBUI U KOTHUTHBHBIX pacCTporcTBaxX. [IposBICHHE TATOIOTHYCCKU
TIOBTOPSIOIINXCS TEHCTBHH BKIIIOYA€T KOMIYICHBHOE TTOBEICHUE, HEOOBIIHYIO MTPUBEPIKEHHOCTD K IEJISIM, JKe-
CTKOE cOOIOIeHNE PYTHHHBIX MPOLEAYP WIH PUTYAJIOB M TIOBTOPSIOIINECS ABUTaTEIbHBIC NEHCTBUSA, TAKUE KaK
CTEPCOTUIIHH, U CAMOCTHMYIIUpYIOIIee moBeaeHue. [IposBiIeHNs comManbHOTO paccTpoiicTBa CBSI3aHBI C pac-
CTPOMCTBOM OTBETHBIX COLMAJIbHBIX B3aUMOAECUCTBUN, C OTCYTCTBUEM 3PUTEIBHOIO KOHTAKTA, CHUKEHHOU CIIO-
COOHOCTBIO BeCTH Oeceqy W HapyIICHUSIMH IIOBCEIHEBHOTO oOmIeHWs. KOorHWUTHBHBIE paccTpoiicTBa MOTYT
BKITIOYATh HETIPABIIIBHOCTH PEYH. AYTH3M SBISCTCS MPUBOISIINM K HEIEECIIOCOOHOCTH HEBPOJIOTHICCKUM pac-
CTPOWCTBOM, KOTOPBIM CTPAJTAIOT THICSYM aMEPHUKAHIICB, U OH BKIIOYACT B ceOs PSAJ MOATUIIOB C PA3TUYHBIMU
MpEJIoIaraeMbIMA PHYUHAMHA M HECKOJIBKHMHU TOKYMECHTAJIBHO MOJATBEPKICHHBIME YIYYIIAIOIIAMHU COCTOS-
HUS METOJAMH JICYCHUS. PaccTpoiicTBa ayTHYHOTO CIEKTpa MOTYT MPUCYTCTBOBATH MPHU POXKIACHUHM WIH MOTYT
TPOSIBIIATHCS MO3JIHEE, HAPUMEpP, B BO3pacTe ABYX WX TpeX jeT. [ ayTu3ma HeT YeTKUX OMOJOTHYCCKUX
MapkepoB. J[marHocTuka paccTpoiCTBa MPOU3BOIMTCS HA OCHOBAHUM OIPEAEIICHHs CTEIICHH COOTBETCTBHS pe-
OcHKa MOBEIEHUYECKOMY CHHIPOMY, KOTOPBIM XapaKTepHU3yeTCs HU3KHMH CIHOCOOHOCTAMH K KOMMYHHUKAIIWH,
cnenn(puIecKuMU 0COOEHHOCTSIMHA CONMANBHBIX M KOTHUTHBHBIX CIIOCOOHOCTEH M HEaAECKBATHBIMU O00pa3IaMu
noBeaeHus. JIucyHKIMS HEHPOHHON KOMMYHHUKAIIMHA CYUTACTCS OQHON U3 OCHOBHBIX NMPUYMH ayTu3Ma (Myrrhe
van Spronsen and Casper C. Hoogenraad, Curr. Neurol. Neurosci. Rep. 2010, 10, 207-214). HenaBuue ucciemo-
BaHMs NIOKA3aJIM, YTO IPH pacCTpONCTBax ayTuctuueckoro crekrpa (ASD) cymectByer nedumur GABA, a5, u
3TOT (akT CIOCOOCTBYET MPOBEACHHUIO JTBHEHUIINX HcchenoBannii cucteMbl GABA mpu 3TOM paccTpoicTBe
(Mendez MA, et al. Neuropharmacology. 2013, 68:195-201).

B u300pereHnn takxke mpeiaraloTcs crnocoObl M KOMIIO3UIMHK JUIS JICYEHHS ayTH3Ma C MCHOJIb30BaHUEM
MMO3UTHUBHOTO AJTIOCTEPUUECKOT0 MOIYJsATOpa o5-copepkamero perentopa GABA,, Takoro kak TMO3UTHBHBIN
AIOCTEPUICCKUN MOIYISATODP, BEIOPAHHBIA W3 ONMCAHHBIX B H300PETCHUU COCIMHEHUHN WK UX (apMalrieBTH4e-
CKHU TIPUEMIIEMBIX COJICH, THIPATOB, COMBBATOB, MOJIUMOP(OB, U30MEPOB WA UX KOMOWHAIMNA. B KOHKpETHBIX
BapHaHTaX OCYIICCTBICHHS JICUCHHUE BKITFOYACT MPEJOTBPALICHAEC WK 3aMEIJICHHE IPOTPECCUPOBAHUS ayTH3MA.
B KOHKpETHBIX BapHaHTaX OCYIICCTBICHUS JICUCHHUE BKIFOYACT OOJICTYCHHE, YIYUIICHUE, U 3aMeJICHUE TIPO-
TPECCUPOBAHUS OJHOTO WK 0OJIee CHMITOMOB, CBSI3aHHBIX C ayTU3MOM. B KOHKDETHBIX BapHaHTaX OCYILICCTB-
JICHWsI TOJIBEPTacMbIil JICUCHUIO CHUMIITOM TPEICTABISACT COOONH KOTHUTHBHOE HApYIICHUC MU KOTHHUTHBHOE
pacctpoiictBo. Hanpumep, cioco0B 1 KOMITO3HIIMH 0 M300PETESHUIO MOT'YT OBITh MCIIOJIB30BAHBI IS YIydIle-
HUSI CHMITTOMaTHKH MOTOPHBIX/KOTHATUBHBIX HAPYIICHUH MpH ayTH3Me. B HEKOTOPHIX BapHaHTaX OCYIIECTBIIE-
HUS M300peTeHNs, TIpeAiaraeTcs Crocod Mmonaep kaHus WK yIy4IIeHUs KOTHUTHUBHAS QYHKIUS y CyOBeKTa ¢
ayTH3MOM, TJe CIoco0 BKJIIOYAET CTAIUIO BBEACHHUS YKa3aHHOMY CYOBEKTY TepamneBTHYECKH 3(PQPEKTHBHOTO
KOJINYECTBA COSAWHEHHS 10 M300PETCHUIO WIH ero (hapMarleBTUIECKH NMPUEMIIEMON COJIM, THApaTa, COJIbBAaTa,
nonuMopda, H30Mepa WM UX KOMOMHAITUH.

Mogens ayTu3Ma Ha KpbICax MpPU BBEJCHHU UM BaNbIpoeBoi KUcIOTH (VPA) ¢ MCHOIB30BaHUEM 3JICK-
TPOPH3NOIOTMIECKUX METOAOB in Vitro, onucanHas B myOnukamuu Rodier, P. M. et al. Reprod. Toxicol. 1997,
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11, 417-422, saBnsercs ogHOW M3 HamOoJiee THIATEIHFHO pa3pabOTaHHBIX MOAENEH ayTH3Ma Ha IOJBEPTHYTHIX
CHJIBHOMY CTPECCY )KMBOTHBIX, U 3Ta MOJIEJIb OCHOBaHA Ha HAOJIOJICHUH, YTO OEpEMEHHBIC KEHIUHBI, KOTOPBIX
noaBepranu B 1960-x romax nedeHuto BanblnpoeBol kuciotoi (VPA) B TedeHHe BpeMeHH Tepuoaa 3MOpHO-
HAJIBHOTO Pa3BUTHS IUIONIA, TIOABEPTAINCH O0Jiee BBICOKOMY PHCKY POXKICHHS peOCHKa-ayTHCTa, YeM B CIIydae
3I0pPOBBIX JKeHITUH. [I0TOMCTBO OepeMeHHBIX KpBIC, TIOJBEPTHYTHIX BO3aeHCTBUIO VPA, XapakTepuzyercs mpo-
SBJICHHEM HECKOJBKUX AHATOMHUYECKUX M TIOBEJACHYECKHX CHMIITOMOB, KOTOPBIC SIBIISIOTCS THITWYHBIMH JUIS
ayTHU3Ma, TaKiX KaK yMEHBIIIEHHE Yncia nepedpaibHbIX HeHpoHOB [lypkuHBE, pacCTPOHCTBO COIMAIHHOTO B3a-
MMOJICHCTBUS, TTATOJIOTHYECKN TOBTOPSIOMINECS ASUCTBHS, a TaKXKe IpyrHe CUMIITOMBI ayTH3Ma, B TOM YHCIIe
yCWIIEHHE cTpaxa IpH ucroib3oBanny mamatd. Cm. Rinaldi T. et al. Frontiers in Neural Circuits, 2008, 2, 1-7.
Hpyras Mozxexnp Ha Mbiax, Mbimax Juaud BTBR T+tf/] (BTBR), mmpoko npumensiemast MOAEIb C HaJAEKHBIMU
MOBEJICHYCCKUMH (DEHOTUTIAMH, OTHOCSIIUMUCS K TPEM JHATHOCTHYCCKIM MOBECHUYCCKUM CUMITOMAM ayTH3Ma
- HEOOBIYHBIM COLMANEHBIM B3aUMOJICHCTBUSM, HAPYIIICHHOW KOMMYHUKAIMH U MATOJOTUYCCKH MOBTOPSFOIIIM-
Csl IEUCTBUSIM, ObUTAa MCIOJB30BaHa JJIs MCCIEOBaHUS 3(PPEKTHBHOCTH CENICKTUBHOTO OTPHIATEIFHOTO aJLIO-
crepuaeckoro monymsatopa (GRN-529) penenropa mGluRS. Cwm., nanpumep, Silverman J. L. et al. Sci. Med.
2012, 4, 131. Dd¢heKTUBHOCTh CMIOCOO0B W KOMITO3UIIUH MO U300PETEHUIO NPH JICYCHUH ayTHU3Ma W KOTHH-
THUBHBIX PACCTPONCTB, CBSI3aHHBIX C ayTH3MOM, MOKET OBITH OIIEHEHA ayTH3Ma Ha KpBICaX, MOJBEPTHYTHIX 00pa-
6otke VPA, nimu Ha Monemsix Mermrer muann BTBR T+tf/J (BTBR), a Takxke Ha TOIMX, CTPaAAOMIAX ayTU3MOM
C HCITOJIF30BAHNEM PA3IMIHBIX N3BECTHBIX OOCYXKICHHBIX B N300pETEHIH KOTHUTHBHBIX TECTOB.

YMCTBEHHAas OTCTaNIOCTb.

YMCTBEHHas] OTCTaJOCTh IPEICTABISAET OO0 TeHEPATM30BAHHOE PACCTPOMCTBO, XapaKTepH3yomeecs
3HAYUTEIBHBIM HApYIICHHEM KOTHUTUBHOW (DYHKIIMHM M pacCcTpOMCTBAMU aaNnTallMOHHOTO MOBEICHHS. YMCT-
BEHHYIO OTCTAJIOCTh 4acTO ONPEACNSIOT Yepe3 IoKa3areslb yMCTBEHHBIX criocoOHocTel (IQ) ¢ umciaom Gamnos
ke 70. BpoxxaeHHBIC TPUYHHBI BXOJAT B YUCIIO MHOTUX MEPBONPUYUH YMCTBCHHOW OTCTANOCTH. J[UCHYHK-
U0 HEWPOHHON KOMMYHHKAIIMU TaK)Ke PACCMATPUBAIOT B KAYCCTBE OJHOM W3 MEPBOMPHYMH YMCTBEHHOW OT-
cranoctu (Myrrhe van Spronsen and Casper C. Hoogenraad, Curr. Neurol. Neurosci. Rep. 2010, 10, 207-214).

B psime cirydaeB, yMCTBEHHAsI OTCTAIOCTh BKIIIOYAET, HO ATHM HE OrpaHM4YuBasi, cHHApoM [layHa, BeoKap-
nuodanuanbHeIA CHHIPOM, (ETATBHBIA AJKOTOJBHBIA CHHIPOM, CHHAPOM JIOMKOW X-XpPOMOCOMBI, CHHIPOM
Kunaiingentepa, Helipopudpomaros, BPOKACHHBIH THMOTUPEOUIN3M, CHHIPOM BriibsiMca, (EHHIKETOHYPHIO
(PKU), cuanpom Cmuta-JIaomum-Onutia, cuaapoM [Ipagepa-Bumum, cuaapom ®enana-Mak/lepmuaa, CHHIpOM
Mogata-Bwicona, mummonatuio, cuaapoM Jloy u X-CIeTUIeHHYI0 YMCTBEHHYIO oTcTanocth. Cunapom JlayHa
MPEICTaBISIET CO00H paccTPOHCTBO, KOTOPOE BKIIOYAET KOMOHMHAITMIO BPOXKACHHBIX IMOPOKOB PA3BHUTHS, BKIIO-
YaloUIMX HEKOTOPYIO CTEeNeHb YMCTBEHHOHM OTCTaJIOCTH, XapaKTEpHBIC YEpTHI JIMNA U, 4acTO, IIOPOKH CepLa,
MOBBIIIEHHYIO CKJIOHHOCTh K MH(EKIIMOHHBIM 3a00J1€BaHUSAM, ITPOOIEMBI CO 3pESHHEM M CIIlyXOM U JpYyrHe Mpo-
6meMbl co 370poBbeM. CHHAPOM JIOMKOH X-XpOMOCOMBI TPEJICTaBIsieT COOOHW IIMPOKO PAaCHpPOCTPAHEHHYIO
(hopMy BpOXKIECHHONH YMCTBECHHOHN OTCTAJOCTH, KOTOpas BcTpeyaercs ¢ yactoroi 1 u3 4000 y myxuud u 1 u3
8000 y >keHIIMH. DTOT CHHIPOM TaKKe XapaKTEpU3yeTcs 3aJEPIKKON NMCUXHUYECKOTO PAa3BUTHS, THIIEPAKTUBHO-
CTBIO, CHHIPOMOM HapYIICHUS BHUMAaHUS U IMOBEICHUEM, MOJOOHBIM ayTUCTUYHOMY MOBecHH0. D) (HEeKTUBHO-
T0 JICYEHUS CUHJIPOMA JIOMKOW X-XpOMOCOMBI HE CYIIIECTBYET.

B macrosmem n300peTeHNN IpeuiaraeTcs IedeHne cIaboBhIpaKEHHONH YMCTBEHHOH OTCTAlIOCTH, YMEpPEH-
HOW YMCTBEHHOW OTCTaJIOCTH, TSDKEJIOW YMCTBEHHOH OTCTAJIOCTH, aOCOJIOTHOW YMCTBEHHOW OTCTaJOCTH M YM-
CTBEHHOM OTCTaJIOCTH C HEOIIPEAEICHHON CTETICHBIO TSHKECTH. Takas yMCTBEHHAs! OTCTaJIOCTh MOXKET OBITH CBA-
3aHa, HO MOKET OBITh U HE CBS3aHA, C XPOMOCOMHBIMU W3MEHEHUSAMH, (HanmpuMmep, CHHApoM JlayHa o0ycIoBiIeH
Tpucomuei 21), HacIeACTBEHHOCTHIO, Mpo0IeMaMy BO BpeMs OEpEMEHHOCTH M IIepHHATAILHBIMHE poOJieMaMu
Y ¢ IPYTMMH TSDKEIBIMH IICUXWYECKUMH paccTpoiicTBamMu. B 3ToM M300peTeHnn npeyiaraloTes CriocoObl 0 KOM-
TIO3UIMH JJISL JICYCHNS] YMCTBEHHOM OTCTAJIOCTH C MCIOJIB30BaHUEM ITO3UTHBHOTO AJIJIOCTEPUIECKOTO MOAYIISTO-
pa aS-comepxkarniero perentopa GABA,, TakOTO Kak IMO3UTHUBHBIN alZIOCTEPHYECKUN MOIYJIATOP, BEIOpAHHBIN
U3 OMHUCAHHBIX B H300PETCHUN COCIMHCHHUN WM UX (papMaIleBTUYCCKH TPUEMIICMBIX COJICH, THAPATOB, COIbBA-
TOB, TIOTUMOP(OB, U30MEPOB MU WX KOMOWHAIMNA. B KOHKPETHBIX BapHaHTAaX OCYIICCTBIICHUS JICUCHHE BKIIFO-
YaeT MPeJOTBPALICHUE WK 3aMEIJICHUE MPOTPECCUPOBAHNS YMCTBEHHOH OTCTAaOCTH. B KOHKPETHBIX BapHaH-
Tax OCYIIECTBJICHU JEYEHHE BKIIOYAET OOJerdyeHne, yayqlieHue WIN 3aMeIeHHe IPOrPecCupoBaHusl OTHOTO
n 6oyiee CHMIITOMOB, CBSI3aHHBIX C YMCTBEHHOH OTCTalOCThIO. B KOHKpPETHBIX BapHaHTaX OCYIIECTBICHUS
MOJIBEPTraeMbIil JICYCHUIO CUMIITOM TPENCTaBisieT co00il KOTHUTHBHOE pacCTpOHCTBO/HapymeHne. Hampumep,
CHocoOBI M KOMITIO3HIIMU TI0 M300PETCHUIO0 MOTYT NMPUMEHSATHCS U yAyYIIEHUS CHMITOMATHYECKHX MOTOP-
HBIX/KOTHUTUBHBIX HApyIICHUHA MPH YMCTBEHHOH OTCTANIOCTH. B HEKOTOPHIX BapMaHTaX OCYIIECTBICHHS H30-
OpeTeHus, mpeayaraercs cnocod moaAepKaHus WK YIy4YIIeHNS! KOTHUTHBHOW (PYHKINH Y CyOBeKTa C YMCTBEH-
HOHM OTCTaJIOCTBIO, T/Ie CIIOCO0 BKJIIOYACT CTaJUI0 BBEJICHHS YKa3aHHOMY CyOBEKTY TepamneBTHYECKH d(PPEeKTHB-
HOTO KOJIMYECTBA COSAMHEHUS MO N300PETEHUIO WM ero (apMaleBTUUECKH IPHEMIIEMOH COJH, THAparta, COoJb-
BaTa, moauMopda, u3oMepa UM UX KOMOMHAIUH.

Brun pa3paboTaHbl HECKOJIEKO MOJIENICH YMCTBECHHOM OTCTAJIOCTH HA XKUBOTHBIX. Hampumep, ObuT0 paspa-
0oTaHa MOJENTb CHHIPOMA JIOMKOH X-XpOMOCOMBI Ha HOKAYTHBIX MbIIax. CHHIPOM JOMKO#H X-XpOMOCOMBI
IpeJICTaBIsIeT co00it 00Ty GOopMy YMCTBEHHOH OTCTAIOCTH, BEI3BaHHOI oTcyTcTBHEeM Oenmka FMR1, o6o3Ha-
gaemoro kak FMRP. beimm naenrudummuposanst nBa romosiora FMRP, a umenno FXR1P u FXR2P. FXR2P
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XapaKTepU3yeTcsl BBICOKOM HKCIpeccHel B MO3re U CeMEHHUK, Taioke kak 1 FMRP. Kak Fxr2, tak u Fmrl Hoka-
yrHBIC MBI U Fmrl/FXr2 nBoiiHbIe HOKAyTHBIC MBIIIM CYUTAIOT MOIXOISIIUMHA MOJACISMH JUTS YMCTBCHHOM
OTCTaJIOCTH, TAaKOH KaK CHHApPOM JoMKoi X-xpomocoMbl. CM. Bontekoe C. J. M. et al. Hum. Mol. Genet. 2002,
11 (5): 487-498. 3 hekTHBHOCTL CIIOCOOOB W KOMIIO3HIIMK IO 3TOMY H300pETEHHUIO TPU JICYCHUH YMCTBCHHON
OTCTAJIOCTH WM KOTHUTHBHOTO PAcCTPONCTBA/HApYIICHHUS, CBS3aHHOTO C YMCTBEHHOW OTCTalOCTBIO, MOXKET
OBITH OIICHEeHA Ha STHX Pa3pabOTaHHBIX MOIEISIX YMCTBEHHOH OTCTAaJIOCTH Ha MBIIIAX M HA JPYTUX KUBOTHBIX, a
TaKXKe Ha JIOAAX C YMCTBEHHOM OTCTAJOCTHIO C MCIIOJIB30BAHUEM Pa3IMYHBIX M3BECTHBIX OOCY)KICHHBIX B M30-
OpeTeHNN KOTHUTUBHBIX TECTOB.

KomnynbcuBHOE IOBeicHHE (00CECCHBHO-KOMITYJILCHBHOE PACCTPOICTBO).

O6ceccuBHO-KOMITYITbCHBHOE paccTpoiictBo ("OCD") mpeacrasisier co00i MEHTAIBHOE COCTOSIHUE, KOTO-
pO€ YaIie BCero XapaKTepU3yeTCs HaBSI3UMBBIMU MMOBTOPSIONIUMHUCS HEKEIATSIHHBIMHU MBICISIMU (KOMITYJIECUB-
HBIMH MBICJISIMH), YTO MPUBOJUT K KOMITYJIb,CHBHOMY TIOBEIACHUIO M YMCTBCHHOW JEATCILHOCTH, TIO TIOBOJY KO-
TOPBIX MHIUBUIYYM HCIBITHIBACT HEMPEOIOIUMOC KEJIaHHE WX HCIOIHUTEH (KOMITYJILCUBHOE o0y aeHue). Co-
BPEMCHHBIC SIMUJAEMHUOJIOTHYCCKUE JAaHHBIC YKa3bIBAIOT, 4YTO IO PAaCHpPOCTPAHCHHOCTH O0OCECCHBHO-
KOMITyJIbcuBHOE paccTpoiicTBo (OCD) 3aHUMaeT 4eTBepTOe MECTO Cpeay Icuxuieckux pacctpoiicts B CIILIA. B
psiie HCCIIeOBaHMHA BBICKA3BIBAIOTCS MPEAIONOKEHHS, YTO PACIIPOCTPAHEHHOCTh 00CECCHBHO-KOMITYIHCHBHOTO
pacctpoiictBa (OCD) cocTaBisieT OT OJHOTO JI0 TPEX MPOIEHTOB, XOTS PaCPOCTPAHEHHOCTh KIMHIUYECKH JTHar-
HoctupoBarHOoro OCD cocTaBiseT 3HAYUTETHHO MEHBITYIO BETHYNHY, YTO TIO3BOJISIET CHIENIATh MPEAIOIOKEHHE,
YTO MHOTHX MHIWBHIYYMOB C 3TUM PAacCTPONUCTBOM He mojaBepranu auaraoctuke. IlanuentoB ¢ OCD wgame Bce-
TO BBISBIACT NICUXOJIOT, TICUXHUATP TN NCHXOAHAINTHK HAa OCHOBE IWAarHOCTUYECKUX KPUTEPHEB, KOTOPHIC MPH-
BeZICHBI B "PYKOBOJICTBE MO MTUATHOCTHKE M CTATHCTHYCCKOMY YYETy ICUXHYECKHUX paccTporcTB" 4 mepepabo-
tanHoe u3nanue (DSM-IV-TR) (2000), BKITIOYAIOMNX XapaKTEPUCTUKH HABSI3UUBBIX MBICIICH U KOMITYJIECHBHBIX
noOyxIeHuil. XapakTepUCTHKH o0ceccHu BKIIOUYAIOT (1) MOBTOPSIOMIMECS W HEOTBSI3HBIC MBICIH, MOOYKIACHUS
WA 00pa3bl, KOTOPhIC BOCIPUHUMAIOTCS KaK HABS3YUBBIC M KOTOPHIC BHI3BIBAIOT OTYETIIMBO BEIPaXXCHHOE Oec-
MOKONCTBO WK CTpajaHue; (2) MBICTH, TOOYXKICHUS WIH 00pa3bl HE SBJISIOTCS MPOCTO YPE3MEPHBIMHU BOJHE-
HUSIMH TI0 TIOBOJY MPOOJIeM peanbHOM KU3HY; U (3) MHANBHAYYM IBITACTCS HTHOPHPOBATH I MOJNABIATH Ta-
KH€ MBICIIH, TTOOYXKIICHUS WM 00pa3bl WM HEUTPaTN30BaTh UX KaKOH-THOO IPYroil MBICIBIO MIIN JCHCTBHEM.
WHauBuayyM NOHMMAET, YTO HABS3YMBBIE MBICTH, TIOOYXKICHHUS WIH 00pa3bl ABISAIOTCSA MPOTYKTOM JESTEIHHO-
CTH €ro COOCTBEHHOTO MO3Ta M HE OCHOBaHbI Ha PEATbHOCTH. XapaKTePUCTHUKU KOMITYJIbCHU BKIIOYArOT (1) ma-
TOJIOTHUECKH IUKIMYHBIC MMOBEICHUYECKUE NEHCTBUS WM YMCTBEHHAs IESTEIBHOCTH, KOTOPHIC YEIOBEK OIep-
KM BBITIOJHSATH B OTBET Ha 00CECCHIO WIIM B COOTBETCTBHH C IPaBHIAMH, KOTOPBIE JOJDKHBI )KECTKO COOIII0-
JaTbest; (2) moBeIeHYCCKas ICATEIFHOCTh HIIM YMCTBEHHAS NIESTEILHOCTDh HANIPABJICHBI HA TPEIOTBPAICHUE HITH
YMECHBIIICHUE CTPalaHus WIH Ha MPEI0TBPAIICHIE KAKOTO-THOO0 CTPAITHOTO COOBITHS WU CUTYAIUH, OJTHAKO AT
MOBEJICHYCCKAsl ICATCIIFHOCTh WIIM YMCTBEHHAS JIEATCILHOCTh Ha CAMOM JIeJIe HE CBS3aHBI C MPOOJIEMOM, WIIH
OHU SIBJITFOTCS YPE3MEPHBIMHU.

WNumuBuayymer ¢ OCD 00BIYHO BBINONHSIOT 33a4X (MM KOMITYJICUIO) C IENblo M30aBUThCS OT Oecro-
KO¥cTBa, CBA3aHHOTO ¢ oOceccueid. [laTonorndyecku MOBTOPSIOIIEECS OBEACHUE, TAKOE KaK MBIThE PYK, ITO-
CYeT, MPOBEepKa MJIM YHCTKA, YaCTO BBHIOJHIETCS B HaJeKIe Ha M30aBICHUE OT HABSI3UMBHIX MBICIICH WM B Ha-
JIeXK]Ie 3aCTaBUTh X YWTH MPpodb. OHAKO BBHIMTOJHEHUE ITHX "PUTYalloB" AT JIMIIHL BpeMeHHOe objerdenue. Y
mojeit ¢ OCD Ttakxe MOTYT OBITh THATHOCTHPOBAH IENBIHA CHEKTP APYTUX TMCUXUISCKUX PACCTPOUCTB, TAKUX
KaK TeHEePaJIM30BaHHOE TPEBOKHOE PACCTPONUCTBO, HEPBHAS aHOPEKCH, TAaHWIECKAas aTaKa WIHA MHA30(pPEeHNUs.

JnchyHKINS HEHPOHHOW KOMMYHHUKAIIUU CUUTAETCS OJHOM U3 OCHOBHBIX MPUYHMH PACCTPOCTBA 0OceccHu
(Myrrhe van Spronsen and Casper C. Hoogenraad, Curr. Neurol. Neurosci, Rep., 2010, 10, 207-214). Hccaeno-
BaHUs NOKa3bIBarOT, 4To OCD MoeT OBITh CBSI3aHO ¢ aHOMAIBHBIMU YPOBHSIMHU HEHPOTPAHCMHUTTEPA, Ha3bIBaC-
Moro cepoTtoHuHOM. [lepBas nmuaus nedenns OCD cocTouT U3 MOBEACHYECKOH Tepanuy, KOTHUTHBHOM Tepanuu
U MEIUKAaMCHTO3HOH Tepanuu. JIekapCTBEHHBIC CPEICTBA IJIS JICYCHUS BKIFOYAIOT HHTHOUTOPEI OOpaTHOTO 3a-
xBata ceporonnHa (SRI), Takue kak mapokceTuH (Seroxat™, Paxil®, Xetanor™, ParoMerck™, Rexetin™), cep-
TpayiH (Zoloft®, Stimuloton™), dhmyokcerun (Prozac®, Bioxetin™), sciutanmonpam (Lexapro®) u ¢uryBokca-
MuH (Luvox®), a Takke TPUIUKINIECKHE aHTHICTIPECCAHThI, B YaCTHOCTH KiloMunpaMuH (Anafranil®).

benzonuazenuubl TakKe HUCIMONB3YIOTCA B JiedeHHH. Tem He MeHee, oT 40 1o 60% nauueHTOB HE OAIOT
aJICKBaTHOTO OTBETA HA MPOBEJCHUC TEPANUU C TOMOIIBI0 WHTHOMTOPOB OOPATHOTO 3aXBaTa CEPOTOHHHA, a Y
erie OOJIbIIeH YacTH MAIlIEHTOB HE TOCTUTACTCS MTOJTHASI PEMUCCHSI CHMIITOMOB.

B u3o0perenun mpeuiaratotcs crmocoObl u kommosuiun 1is siedeHnss OCD ¢ Mcmosib30BaHHEM aroHUCTA
aS-conepxamero penentopa GABA, (HampuMmep, TNO3UTHBHOTO aZIOCTEPHUYECKOTO MOAYyIsATOpa O5-
conmepkamero perenropa GABA,), Takoro Kak MO3WTHUBHBIA JIJIOCTEPHUECKUA MOIYJSATOP, BHIOpAHHBIA W3
OTIMCaHHBIX B MU300PETCHIH COSAMHEHUH MIIN UX (apMareBTHIECKH MPUEMIIEMBIX COJIeH, THIPATOB, COJIEBATOB,
moIIMOpP(OB, H30MEPOB WM UX KOMOWHAIMA. B KOHKpPETHBIX BapHaHTax OCYIICCTBICHHA JICUCHHUE BKIIFOYAET
MpeIoTBpalIeHne win 3amemeane nporpeccupoannss OCD. B KOHKpPETHBIX BapHaHTaX OCYIIECTBICHHS JIede-
HHUE BKJIIOYAeT OOJIerdeHre, yIydIIeHHe WIN 3aMeIJICHHE IPOTPECCHPOBAHUS OJHOTO WM 00Jiee CHMIITOMOB,
cBsa3aHHBIX ¢ OCD. B KOHKpETHBIX BapHaHTaX OCYIIECTBICHUS ITOIBEPTaeMbIil JICYCHUIO CHMIITOM IPEACTaBIIS-
eT co00ll KOTHUTHBHOE HAPYIICHUE WM KOTHHUTUBHOE paccTpoiicTBo. Hampumep, crocoObl 1 KOMIO3HIIUH 110
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M300pPETEHUIO MOTYT MPUMEHATHCS [UIS JICUYCHHUS KOTHUTHUBHBIX paccTpoitctB mpu OCD w/mimu Ui yirydIieHus
KOTHUTHBHOHM (hyHKIMHU y manueHToB ¢ OCD. B HEKOTOPHIX BapHaHTaX OCYIICCTBICHHUS U300pETCHHUS, MpeIia-
raeTcst crmoco0 MoiepKaHUs WK yIIydIIeHs] KOTHUTUBHAS QYHKIHUA y cyosekta ¢ OCD, rie crioco6 BKIrO9aeT
CTa/IMIO BBEJICHUS yKa3aHHOMY CYOBEKTY TepareBTUICCKH 3(PPEKTUBHOTO KOJTMIECTBA COSTUHEHHMSI IO U300pe-
TEHHUIO WM €ro (apMarieBTHIECKH IIPUEMIIEMOM COJM, THApAaTa, CoNbBaTa, MoJTUMopda, H30Mepa WIH UX KOM-
OMHALINH.

Brina paspadorana monenr OCD Ha kpbicax, CEHCUOMITM3UPOBAHHBIX C MOMOIIBI0 KBUHITHUpOIa. KoMITyiib-
CHBHOE ITOBEICHNE KPBIC, CCHCHOMIM3NPOBAHHBIX KBUHITUPOJIOM, MPOSBIISIIOIIEECS B COBEPIIIEHUH TPOBEPOTHBIX
JICHCTBUH, SIBIICTCS OOBEKTOM JUTS IPEPBIBAHMUS, UTO SBJISICTCS MPUIHAKOM, XapaKTEPHBIM JJISI KOMITYITECHIA MPH
OCD. Kpome Toro, ai1s oneHKH BIUsiHAS HoBoro aronucra 5-HT,C-penentopa, WAY-163909, 6bu1a uctosn30-
BaHa MOJEIbh OOCECCHBHO-KOMITYJILCHBHOTO PACCTPOWCTBA HA TPBI3YHAX C KCIIOJIH30BAHUEM BBI3BIBACMOH 110
onpenenenHoil cxeme nonumurcuu (SIP). Cwm., Hampumep, Rosenzweig-Lipson S. et al. Psychopharmacology
(Berl) 2007, 192, 159-70. DddexTuBHOCTS CIIOCOOOB M KOMITO3HIMH IO 3TOMY M300peTeHuto npu jgedennn OCD
WA KOTHUTHBHOTO HAPYIICHHUS WM KOTHUTUBHOTO PacCTPOMCTBA, cBsa3aHHBIX ¢ OCD, MOXeT OBITh OLICHCHA Ha
TIPUBEICHHBIX BBIIIE MOJENAX Ha KMBOTHBIX M JIPYTHX MOJEIAX Ha JKHBOTHBIX, pa3pabortanHsix mis OCD, a
takke Ha moaax ¢ OCD ¢ ucrmonp30BaHHEM Pa3IHYHBIX M3BECTHBIX 00CY)KICHHBIX B M300pPETEHHH KOTHUTHB-
HBIX TECTOB.

Hapxomanusi.

Hapxomanusa (Hanpumep, MPHUBBIKAHUE K JEKAPCTBEHHBIM CPEICTBAM, ajKOTOJFHAS 3aBUCHMOCTB) IIpe.-
CTaBJISIET COOOU IMCUXUYECKOE paccTpoiicTBO. HapkoMaHUs He BOZHHKAET Cpasy e MOociie BO3CHCTBHUS BEIECT-
Ba, KOTOPOE HE CJIEJI0BAJO MPUHUMATh. HampoTuB, HApKOMaHUS BKIIOYACT B CCOS MHOXKECTBO CJIOKHBIX HEW-
POHHBIX aanTanuii, KOTOPBIC Pa3BUBAIOTCS B TCUCHHE PA3HBIX BPEMEHHBIX MHTEPBAJIOB OT HECKOJIBKUX YaCOB
JI0O HECKOJIbKUX JHeH miu Heckonbkux MecsieB (Kauer J. A. Nat. Rev. Neurosci., 2007, 8, 844-858). Ilyts k
HapKOMaHUU OOBIYHO HAYMHACTCS C TOOPOBOJIBHOTO MpHEMa OJJHOTO WIIM HECKOJIBKUX HE IMOJJICKAIIUX CBOOOI-
HOMY OOpAIICHUIO BEeHICCTB (KOHTPOIMPYEMBIX BEIICCTB), TAKUX KaK HAPKOTHKH, OapOUTypaThl, MeTaM(peTaMu-
HBI, QJIKOTOJIb, HUKOTHH U JI000€ M3 MHOXKECTBA IPYTHX TaKUX BEIIECTB, PACIIPOCTPAHCHNE KOTOPHIX KOHTPOJIH-
pyetcst 3akoHOM. C Te4eHHEeM BPEMEHH, IIPH AIUTEIHHOM IMPUMEHEHHH KOHTPOJIHUPYEMOTO BEIISCTBA (BEIIECTR),
CIOCOOHOCTH K JOOPOBOJIBHOMY BO3JEP)KAaHUIO OT KOHTPOJHPYEMOTO BEIIecTBa (BEIIECTB) HapyIIaeTcsl B pe-
3y/bTaTe BO3ACHCTBHUHA NPH IIUTEIHHOM MPUMEHEHHH HAa (DYHKIIMIO MO3Ta W, CIE€JOBAaTENbHO, Ha ITOBEICHUE.
Kak TakoBasi, HapkoMaHHsI 0OBIYHO XapaKTEePU3yeTCs HaBI3UMBBIM IIPUCTPACTHEM, CTPEMIICHHEM U IIPUMECHEHH-
€M BeIIeCTBa, KOTOPBIE COXPAHAIOTCS, aXKe HECMOTPS Ha OCBEIOMIIEHHOCTH IO ITOBOJY HEraTUBHBIX MOCIEICT-
Buil. [IpucTpacTust MOTYT TPEJCTABISITE COOOH M3MECHEHUS B OCHOBE HEWPOOHMOIIOTHH MAIlEeHTa, KOTOPBIE, MO-
BUAMMOMY, CJICJIYET CYIICCTBEHHBIM 00pa30oM YCTpPaHSITh, €CIIM CTABHUTCS 3a]la4ya BO3BPAIICHUSI K HOPMAaJIbHOMY
COCTOSIHMIO. HapkoMaHUs Takke XapaKTepU3YeTCs 3a4acTyl0 CHMIITOMaMH aOCTHHEHIIUH, KOTOpPHIC B CiIydae
HEKOTOPBIX BEIIECTB SIBJISTFOTCS OTIACHBIMU JIJISI )KU3HU (HAIIPUMeEp, alKorojb, 0apOUTypaThl), a B CIIydae APYTUX
BEIIIECTB MOTYT MPHUBOAUTH K CYIIIECCTBCHHOMY KIMHHYCCKOMY MPOSBICHUIO (KOTOPOE MOXKET BKJIFOYATh TOIIHO-
Ty, PBOTY, JIUXOPAJKY, TOIOBOKPYKCHHUE U OOMIEHOE MMOTOOTACICHHE), MTATOJOTHYSCKOMY COCTOSHUIO M CHIKE-
HHUIO CIIOCOOHOCTH BO3BpAIICHUS K HOPMaJIbHOMY COCTOSHUIO. Hampumep, amKkoromu3M, TakKe W3BECTHBIN Kak
AJIKOTOJIbHAS 3aBHCHMOCTD, SIBISICTCS OJHMM M3 THUIOB TaKOH HAapKOMaHHH. AJKOTOJU3M, TJIABHBIM 00pa3oM,
XapaKTepU3yeTCsl YeTHIPMS CHMIITOMaMH, KOTOpPbIC BKJIIOUAIOT IMPUCTPACTHE, YTPATy KOHTPOIA, (HU3UIECKYIO
3aBHCHMOCTh M TOJIEPAHTHOCTh. DTH CHMITOMBI Tak)K€ MOTYT XapaKTepHU30BaTh 3aBHCUMOCThH OT APYTHX KOH-
TPONHPYEMBIX BemlecTB. [IpucTpacTie K amKoroio, TakKe Kak ¥ K IPYTUM KOHTPOJIMPYEMBIM BEIIECTBaM, 9acTo
SIBIISICTCSL CTOJIb K€ CHIIBHBIM, KaK M TIOTPEOHOCTh B MHIIE WM BOJIE. TakuM 00pa3oM, aIkOTOIUK MOXKET IpO-
JIOJDKATh TTUTh, HECMOTPS HA CEPhE3HBIC MOCIICACTBUS JJIS €r0 CEMbH, 3J0POBbE U/WIIH IOPUIUICCKUAC MOCICICT-
BUSL.

HenaBHee wmccrienoBaHME O HM3YYCHUIO BO3JCHCTBHUS 3JI0YHOTPEOJICHHUS ANKOTOJIEM, CPEICTB, BO30YXK-
JTAIOIINX IIEHTPATBHYIO HEPBHYIO CHCTEMY, U OMHMATOB Ha ICHTPAIbHYI0 HepBHYIO cuctemy (CNS) BBIIBMIIO Tie-
JBIA PSJT HETATHBHBIX MOCICICTBHMA, CBSI3aHHBIX C IICUXHYCCKUM 3/I0POBHEM, BKIIFOYAass KOTHHUTHUBHBIC HAapYIIC-
HUs, BbI3bIBacMble xuMudecknumu BemectBamMu. Cm. Nyberg F. Cognitive Impairments in Drug Addicts, Chapter
9. B HeckoIbKHX 1a00paTOpusAX M KIMHUKaX OOHAPYKECHBI 3HAUUTEIIbHBIC TIOBPEXKACHUS (PYHKIIH MO3Ta B pe-
3yJbTaTe BO3JICHCTBHA THX BemecTB. K BpeIHBIM BO3ACHCTBUSAM HAPKOTHKOB Ha MO3T OTHOCSATCSI BO3ACHUCTBHS,
KOTOpBIE CIIOCOOCTBYIOT YCKOPEHHOMY CcTapeHHio Mo3ra. OOHapyKeHHBIM (PaKTOM, KOTOPOMY B MOCJICTHHE TO-
IBI YACTSUIOCH 0c000€ BHHMAHHE, ABISETCA TO, YTO Y XPOHHYECKHX HAPKOMAHOB INPOSBISIIOTCS BBIPAYKCHHBIC
HapyIIeHUs] B 001acTSIX MO3Tra, CBSI3aHHBIX C UCTIOJHUTEIHLHOW (QyHKIMEH u GYHKIMEH maMaTH. 3aMeTHas Hel-
poananTtanys, BeI3bIBACMass HAPKOTHYCCKHMHU BCIECTBAMHU, TAKUMH KaK aJKOTOJIb, CPEICTBA, BO30YKIAIOIIUC
[CHTPAIBHYI0 HEPBHYIO CHCTEMY, U OIHATHI, BICUCT 32 COOOH YMEHBIIICHUEC HEHpOreHe3a B CyOrpaHyIsIpHON
30He (SGZ) runmokamma. 1 nelicTBUTENBHO, OBLTO BRICKA3aHO MPEIIOI0KECHHAE O TOM, YTO CHHKCHUE Hepore-
He3a B CyOrpaHyIsipHON 30HE Y B3POCIBIX JIFOJCH MOXKET U3MEHITh (DYHKITHIO TUIIOKAMIIA TAKUM 00pa3oM, 94To
OH CIIOCOOCTBYET PEIUIUBY U MOCTOSHHOMY MOTPEOJICHHUI0O HAPKOTUKOB. JTO TAK)KE MOBBIIIAECT BEPOSATHOCTH
TOT0, YTO CHIDKCHHE HEHPOTCHE3a MOXKET CIIOCOOCTBOBATh BOSHUKHOBEHUIO KOTHUTHBHBIX HAPYIIICHUA, BHI3BAH-
HBIX 3TUMH HApPKOTHYECKIMH TIperapaTaMH.

B m300peTeHnn npeanaraloTcsi COCOOB! U KOMITO3UITUH JUIS JISYSHUSI HAPKOMAHHUS C UCTIOIh30BaHUEM II0-
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3UTHBHOTO aJUIOCTEPHYECKOT0 MOAYIATOpa aS-comepxamniero penentopa GABA,, Takoro kak NO3UTHUBHBIN aj-
JIOCTEPUIECKUN MOIYJISATOP, BEIOPAHHBIN U3 ONMHUCAHHBIX B H300PETCHUU COCAMHEHUHA WM UX (papMalleBTUICCKH
MPUEMIIEMBIX COJICH, TUAPATOB, COJIBBATOB, MOIUMOP(OB, H30MEPOB WIH UX KOMOMHAIWI. B KOHKPETHBIX BapH-
AHTaxX OCYIIECTBICHHUS JICUCHUE BKIFOYACT MPEIOTBPAIICHUEC WIH 3aMEeJJICHUE TPOTPECCHPOBAHNS HAPKOMAaHHH.
B KOHKpETHBIX BapHaHTax OCYIIECTBICHHUS JICUCHHE BKIIOYAeT 0OJerdeHue, yIydIlIeHHe WIN 3aMeJICHIE TIPo-
TPECCHPOBAHMUS OJHOTO WM 0oJiee CHMIITOMOB, CBSI3aHHBIX C HapKOMaHHEH. B KOHKPETHBIX BapHaHTaX OCyIIe-
CTBJICHUS TIO/IBEPTacMbIil JICUSHUIO CHMIITOM TIpEACTaBIIeT CO00H KOTHHUTHBHOE HapymieHue. Hampumep, crmo-
COOBI M KOMITO3HIIMH IO M300PETCHUIO MOTYT IPUMEHSTHCS JUIS JICYSHUS! KOTHUTHBHOTO HapYIICHUS W/VITH JJIS
YITydIIeHNs] KOTHUTHBHOW (DYHKIINH y TallMEHTOB, CTPAJAIOIINX HapKOMaHUeH. B HEKOTOPHIX BapHaHTax OCy-
IIECTBJICHUS HM300pEeTEeHMs, MpelaraeTcsi cnocol MOANepKaHWsA WM yIydIIeHHs KOTHUTHBHON (YHKIMH Y
CyOBEKTa, CTpaJaloIIero HapkoMaHUeH, rie crmocold BKIIOYAET CTaJUI0 BBEICHUS YKa3aHHOMY CYOBEKTY Tepa-
MEBTUYECKH (P PEKTUBHOTO KOJINYECTBA COSANHEHUS 110 M300PETEHHUIO MITH €ro (hapMaleBTHYECKH PHEMIIEMOH
COJIH, THpATa, CONbBaTa, monuMopda, n3oMepa Wil UX KOMOWHAIIHH.

Jlns uccnenoBaHus HAPKOMaHHUK OBLTH Pa3pab0OTaHBI HECKOJIBKO MOJICICH Ha )KUBOTHBIX. Hampumep, ObLTH
pa3paboTaHBl MOJICTH HAa TEHETUICCKH OTOOPaHHBIX KpbIcax n3 Mapkumkrana B CapIuHUU, TPEIIOYHTAOIINX
ankorois (msP), s uccnenoanmii mo Helipoduomoruu ankorommsma. Cum. Ciccocioppo R. et al. Substance ad-
diction Biology 2006, 11, 339-355. D¢ (heKTHBHOCTH CITOCOOOB W KOMITO3HIIAH 110 3TOMY H300PETEHUIO TIPH Jie-
YeHWH HapKOMaHUH WM KOTHUTUBHOTO HAPYIICHHUS, CBA3aHHOTO C HApKOMaHHEH, MOKET OBITh TaKXKe OLICHEHA
Ha MOJENAX HAPKOMaHUM Ha >KUBOTHBIX, a Talkke HA JIOAAX, CTPANAIOIINX HAPKOMAHHUEH, ¢ MCIIOIB30BaHUEM
Pa3IUYIHBIX M3BECTHBIX 00CYKICHHBIX B H300pETeHUN KOTHUTHBHBIX TECTOB.

HccnenoBaTenbckue TUarHoCTHYECKIE KpUTEpHH Tcuxmdeckux npossiennii (RDoC).

B n3o0peTeHnn JOMONHUTENIBHO MPEAIararoTcsl CrocoObl M KOMIIO3UIMHU /ISl JICYEHUS! PACCTPOMCTB TPH
HEBPOJIOTUYCCKUAX HAPYIMICHUAX W HEPBHO-TICUXHATPUYCCKUX COCTOSHUSX C HCIIOJB30BaHUEM OIMCAHHOTO B
M300pETEHUH TIO3UTHUBHOTO AJIJIOCTEPHUIECKOTO MOAYIsITOpa aS-conepskamniero R GABA, win ero gapManeBTr-
YECKH MPUEMIIEMOI COJH, THIpATa, COJIbBATA, MOIUMOpda, U30Mepa I UX KOMOUHAIINK. B KOHKPETHBIX Bapu-
aHTaX OCYLIECTBIICHHS JICUCHNE BKIIOYAET OOJIETYeHNE, YIyqIIeHUEe WU 3aMeIJIeHHE TIPOrPECCUPOBAHHMS OJTHO-
TO WK 00JIee CHMITOMOB, CBSI3aHHBIX C TAKUM paccTpOWCTBOM. B npyrom acriekre n3o0peTeHus, mpeaaararoTcs
CHoCOOBI ¥ KOMIIO3HITUH JIJIsI COXPAHCHUS WK yIYUIICHUs] KOTHUTHBHOW (PYHKINH Y CyOBEKTa, HYKAAIOIIETOCs
B 3TOM, C HCIIOJIH30BAHHUEM COCTUHEHUS 10 M300PETEHUIO WU ero (apMaIleBTHICCKH IPUEMIIEMON COJH, THA-
pata, coybBarta, moauMopda, n3oMepa WId UX KOMOWHAITHH.

Ouaaercs, 4TO UCCICNOBATEIBLCKIAE THArHOCTUIECKHE KpUTeprH rcuxudeckux nposisierni (RDoC) no-
TOJHST KIMHUYECKHUE KPUTEPHUH, IPUBEACHHBIC B TaKUX M3JaHUAX, Kak "JIMarHOCTHYECKOe M CTaTUCTHYECKOE
PYKOBOACTBO M0 mcuxudeckuM Oonesrsim”" (DSM) n "MexayHnapoaHas kinaccudukanus 6onesneir” (ICD), s
JIMATHOCTHKHU 3a00JIEBAHUY U PACCTPOMCTB, MOPAXKAIOIINX HEPBHYIO CUCTeMY (CM., Harmpumep, Am. J. Psychiatry
167:7 (2010)). RD°C npeana3HaueHBI Ui CO3JaHUU KIACCH(DUKAIMN HA OCHOBE OTKPBITUI B TCHOMHUKE M HEW-
pobmoorny, a Takke Ha OCHOBE KIIMHUYECKUX HaOmromeHuil. Beicokas skcmpeccus aS-comepiKamux perenTo-
poB GABA, B cnienindudeckux pedIeKTOpHBIX qyrax B HEPBHOM cHCTEMe MOTJIA Obl OBITH MUIIICHBIO JJIS Tepa-
MEBTHYCCKOTO BO3ACUCTBUS B ciiydae TUC(HYHKIUH PeIIEKTOPHON AYTH, BBIABICHHOHM IO JUATHOCTUYCCKUM
KpHUTEpHSIM Iicuxnieckux nposisieHuii (RDoC).

HccrenoBanusi aKTUBHOCTH TO3HTUBHOTO AJUIOCTEPUYECKOTO MOIYJISATOpA IPHU CBI3BIBAHUU PEIENTOPA,
BKtouatomero GABA, a5 cyObenuHuUILy.

AdduHHOCT UCTIBITYeMBIX coennHeHnl k penentopy GABA 4, Bkimouatonmemy GABA, a5 cyObeaunmiy,
MOXeT OBITh OIpeZesIeHa IIyTeM HPOBEAEHUS XOPOIIO M3BECTHBIX HMCCIICIOBAHUM IO CBS3BIBAHUIO PELENTOPA.
CwMm., Hanpumep, nateHtHole TokyMmeHThl U.S. Patent 7642267 u U.S. Patent 6743789, coaepxkaHue KOTOPBIX
BKITIOYEHO B M300peTEHNUE ITyTEM CCHUIKH Ha HUX.

AKTHUBHOCTb HCTIBITYEMBIX COEAWHEHHH B KadeCcTBE MO3WTHBHOI'O AJUIOCTEPHYECKOTO MOAYJSITOpa O.5-
conmepkamero R GABA, MoxeT ObITh HCCIeIOBaHA U3BECTHBIMU JJICKTPOPHUINOIOTHICCKUMHU MeToaaMu. CM.,
HampuMep, MaTeHTHBIH qokyMeHT U.S. Patent 7642267 u myonukamuro Guidotti et al., Psychopharmacology 180:
191-205, 2005. AKTHBHOCTb ITO3UTUBHOTO QJIOCTEPUUECKOTO MOIYJSATOpPAa MOXKET OBITh HCCIIEOBaHa, HATIPH-
Mep, mytem onpeneneans GABA-uHIynmupoBaHHON TTPOBOAMMOCTH XJjopua-uoHa GABA, penentopos, BKITIO-
yaroninx GABA, a5 cyoseannuiy. Knetku, skcnpeccupyronye Takiue perenTopbl, MOTYT OBITh MOABEPTHYTHI
BO3JICHCTBHIO 3 (HEKTHBHOTO KOJIMUYECTBA COSTUHEHHS 10 N300peTeHuto. Takne KIEeTKH MOTYT ObITh PUBEICHBI
B KOHTAKT in Vivo C COCOHHECHUSIMH MO0 M300PETEHHIO ITyTeM KOHTAKTa C JKUAKOCTHIO OpPTraHW3Ma, COAEprKaIien
COEIMHEHUEe, HallpUMep, ITyTeM KOHTaKTa C LepeOpOCIHHAIBHOW KHMIKOCTBIO. In Vvitro MccieqoBaHHS MOTYT
OBITH NPOBEJCHHI IIyTeM KOHTaKTHPOBAaHUS KJIETOK C COeIUHEHHEM Mo n3o0pereHuio B mpucyrctBun GABA.
Iorrimennas GABA-uHAyIMpoBaHHAS XJIOPHUIHAS TMPOBOIMMOCTD B KJIETKAX, SKCIPECCUPYIOMIUX PEICTITOPHI
GABA,, Brimrodaromue GABA, a5 cyObeIMHHUITY, B IPUCYTCTBUN UCTIBITYEMOTO COSTMHEHUS, OyAeT yKa3hIBaTh
Ha aKTUBHOCTb YKa3aHHOT'O COCIAMHEHHS B KaUeCTBE IIO3UTHBHOTO aJNIOCTEPHYECKOro MoayisTopa. Takue u3me-
HCHHS B MPOBOJUMOCTH MOTYT OBITh OOHAPYKCHBI, HAIIPUMEDP, METOJOM (PUKCAIIUH HATPSKCHUS, IPOBOTUAMOM
Ha oolHTax Xenopus (TJaaKoH MITOPIEBOH JATYIIKK), B KOTOPBIe HHBENHPYIOT cyobeananiy MPHK penenrtopa
GABA, (Bximouatomyro o5 cyosenuaniyy PHK GABA,), knerkn HEK 293, tpancunnpoBanHsle mia3Muna-
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MU, KOAUPYIOUINMHU CyObeauHUIBI perentopa GABA ,, win in vivo, eX Vivo, WU KyJIbTHBUPOBAaHHBIC HEHPOHEI.

JI31s OOBIYHOTO CHEIHANKCTA B 3TOW OOJIACTH SBJISCTCS OYCBUIHBIM, YTO OMUCAHHBIC B U300PCTEHUH CIIO-
COOBI MOTYT OBITh aIaNTHPOBAHBI U MOJU(UIMPOBAHBI B COOTBETCTBYIOIIMX CIIydasX AJSI pacCMaTpHBacMOToO
NPUMEHEHHUS] U YTO OMHMCAHHBIE B W300PETEHUH CIIOCOOBI MOTYT HCIOJIB30BATHCS Ul JPYTHX MOJXOJSIINX Iie-
JIeH, ¥ 9TO ApyrUe Takue N00aBJICHUS U MOTUGUKAIINY He OYAYT BBIXOIUTH 32 PAMKH M300pPETCHHS.

JIJist JTydIero MOHMMAaHUs 3TOT0 W300pETEeHHs jaliee MPUBOIATCS npuMepbl. OHAKO ISl JTI000T0 Crielua-
JIMCTA B ATOW 0OJACTH SIBIISICTCS OUEBHIHBIM, YTO KOHKPETHBIE O0CYKIaeMble METO/IbI U PE3YJIbTATHI SIBISIFOTCS
TOJIPKO HJLTIOCTPALUSAMH W300pETeHUsI, ONMUChIBAEMBbIME 0oJiee TOAPOOHO B BapHaHTaX OCYIIECTBICHHS, KOTO-
pBI€ CIEAYIOT Iajee.

ITpumep 1.

Cunre3 coeuHeHus 1
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=F: coeaunerue 110
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~ = OCHa: coepuHenue 167

K mepememmBaemoii cMeCH 5-METOKCH-2-HUTpOaHWIMHA (5 T, 29,7 mmoutb) B HCI (koHtieHTpHpOoBanHas 39
M) ipu 0°C mobaBmnsim o karwissM pactBop NaNO, (2,05 1, 29,7 mmons) B H,O (19 mur). BHyTpeHHIOI0 Temrie-
patypy nogaepxusanu Hike 10°C. [Tocne mobaBneHus, CMECh MEPEMENINBAIN TP KOMHATHOW TeMIiepaType B
tedenne |1 4. Conb aua3onusi codupann GuIbTpaIrie W HCIoNb30BaId Ha cienyromei ctaann. K conm auaszo-
HUS B EMKOCTH JUI1 KPUCTAJUTH3AIMH MPH OBICTPOM TIEPEMEIINBAHUU MPH KOMHATHOW TeMIIepaType H00aBIsuA
no karmsiM pactBop NaNj (1,93 1, 29,6 mmoins) B H,O (7 mu). Ilocne npekparienus Boiaenenus rasa (3 gaca),
npoBou prtbTpanuto. CoOpaHHOE TBEpIOE BEIISCTBO Mepekpuctamm3oBbiBamu n3 MeOH ¢ momydenuem
4,342 r (Beix0x 75% 3a 2 cragum) mpoaykra 13 B BUAE jKeITOTO TBepAoro BemiectBa. K cmecu genmnazuma 13
(1,94 r, 10 mmous) 1 quaTHn 1,3-aneroH-qukapookcmara (2,20 v, 12 mmons) B EtOH (40 M) mpu koMHATHOU
temneparype gooasmsum Et;N (1,67 mur, 12 MMonb). 3aTeM cMech IIepeMEIIHBAIH PH KOMHATHOM TeMIepaType
B TeueHHne 60 4, NCXOIHAs CyCIIEH3Us IpeBpallajachk B IMPO3PAUYHBIA KENTHI pacTBOp. PacTBop KOHIIEHTpHpO-
BaJIM TIOJ] BAKYyMOM, M OCTAaTOK OYHINaIM Xpomatorpaduer (koiouka RediSep ¢ 24 r cummkaremns, 10-40%
EtOAc B rekcanax) ¢ nmoyuaerrnem 2,905 r tpuazona 14 B BUe )KeNTOTO TBEpIOTO BemecTa. MS: [M+1]=379.

[omyyennsrit Beime Tpuazon 14 (2,95 r, 7,66 mmons) B EtOH (50 M) ¢ Pd/C (10 mac.%, 407 mr, 0,38
MMOJIb) TiepeMeruBaiu B atMmocdepe H, (3 6annona) B Teuenne 24 4. [IpoBoawmu GuibTpanuio dyepes MeuT.
DwIbTpaT KOHIICHTPUPOBAIH, U OCTATOK OYHIIaIN Xpomarorpadueii (komonka RediSep ¢ 24 r cunmukarens, 10-
50% EtOAc B rekcanax) ¢ momydeHueM 2,453 r anunuHa 15 B Bue 6emoro TBeporo Bemectra. (70% BIXO1 3a
nBe cranun.) MS: [M+1]=349.

Coenunenne 15 (2,45 1, 7,03 MMonb) n kartanurudeckoe kommdectBo m-1sOH-H,O (24 mr) B m-kcumone
(30 M) HarpeBanu Ha MacistHOM O6aHe rpu 140°C B Teuenue Houn. Cmech oxiaxaany u GpuisTpoBanu. TBepaoe
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BemecTBO npoMeiBan XxoaogHsM EtOAc. Ilocne cymku momyuanu 1,88 r (88% BeIXOm) maktama 16. MS:
[M+1]=303.

K cycnens3uu s¢upa nakrama 16 (837 mr, 2,77 mmons) B THF (20 mur) mpu KOMHATHOHM TeMmieparype J0-
6asmsumi LiBHy (2 M B THF, 1,39 M, 2,78 MMoib). 3aTeM cMech MepeMeNnBaii P KOMHATHOHN TeMIepaType
B Teuenune 60 4, mobdasnsim eme LiBH, (2 M B THF, 0,28 mu1, 0,56 MMomb) 1 iepeMeIBaIA TIPU KOMHATHON
TeMrieparype B Tedenue emie 24 4. Jlo6asmsanu x peakuonHoi cmecn EtOAC/EtOH (10 mi/10 M) 1 KOHIICH-
TpupoBanu mox BakyymoM. Octarok momemanu B EtOAc/CH,Cl,/MeOH u m0o0aBisiian pHIXJIBIA CHIINKAreb.
3aTeM HCIapsuTH JIETyYre PacTBOPHUTEIH, TBEPIOE BEMIECTBO 3arpyXayid B KoJIOHKY RediSep ¢ 24 T cunmukarels.
Xpomarorpadust (pactBoputens A: EtOAc, pactopurens B: 10:1 mo oosemy CH,Cl,/MeOH; rpaanentHoe
amoupoBanue: A - B) nmaBama 540 mr (75% Bbixon) cnmpra 17 B Buae Oenoro TBepaoro BemiectBa. MS:
[M+1]=261.

K pactBopy criupra 17 (105,4 mr, 0,40 mmons) u CBry (336 mr, 1,01 Mmone) B8 DMF (3 mir) mennienHo no-
6aBism pactBop PPh; (255 mr, 0,97 mmoins) B DMF (1 M) B Teuenue 20 mun. [Tocne no6asnenns, meton TCX
MOKa3bIBaJI 3aBEpIICHUE peakiuu. JJ00aBIsui BOoy IS TallleHUs PeaKIMOHHOIM CMECH, U CMECh HKCTparupoBa-
U TpH pasza ¢ nmomoinisio EtOAc. O0bequHEHHBIE YKCTPAKTHI MPOMBIBAJIH TocienoBaTeibHo H,O, coeBbIM pac-
TBOpOM H cymwin Hal Na,SO,4. OuinbTpanust 1 KOHIEHTPUPOBAHNUE TaBalld HEOUHIIICHHBIH MPOIYKT. XpOMaTo-
rpa¢us (komonka RediSep ¢ 12 r cmmkarens, CH,Cl, no 30% EtOAc B CH,Cl,) maBaxa 439,2 mr cmecu Opo-
muga 18 ([M+1]=324) u Ph;PO. Ynomsayryro Beime cmech (439 mr) B EtOAc/EtOH (8 mn/8 M) ¢ Pd/C (10
Mmac.%, 200 mr, 0,19 Mmmons) nepemermBanu B atMocdepe H, (13 6aiona) B Teuerne 2 4, 3aTeM (IIBTPOBAIN
gepe3 menauT. OuIbTpar KOHIEHTPUPOBAIN, U OCTATOK OYMINAIK XpomaTorpadmuei (komonka RediSep ¢ 12 T
cuimkaress, pacrsopurens A: 1:1 mo o6semy CH,Cly/rexcansl, pactBopurens B: EtOAc; rpagnentHoe amon-
poBanue: A - B) ¢ momydenuem 99 mr (~80% BBIXOM 3a 2 cTaauu) IMpoaykTa 19 B Buge 6€Ioro TBEpAOTo Bellie-
ctBa. MS: [M+1]=245.

B otaensHOI KONOE 1,2,3-TpHazon (55,3 mr, 0,80 mmons) B CH3CN (1 M) mpu 0°C oOpabaTeiBaiu ¢ 1mo-
mombto i-Pr,NEt (146 Mk, 0,84 mmons), 3atem ¢ nomorubsto POCl; (23 Mk, 0,25 mmons). PacTBop nepemernn-
Banu nipu 0°C B Tedenue 2 4. JI0OaBISIIM OMHOW MOpIHEH JakTaM 19, W MONyYeHHYIO CYCIEH3UIO HarpeBasiu
mpu 80°C Ha MacisHOU OaHe B Teuenue 20 4. JloOaBisutk BOLy ISl TAllICHHs pEAKIIMOHHOW CMeCH. DKCTparupo-
BaM TpH pasa ¢ nmomoinsio EtOAc. O0beqnHEHHBIE SKCTPAKTHI IPOMBIBATIN COJIEBBIM PACTBOPOM U CYITWIIA HAT
Na,SO,4. ®unbTpanus U KOHICHTPUPOBaHUE NaBaiu 48,8 MI HEOUHIIIEHHOTO MpoaykTa 20, KOTOPBIH HEmoCpe-
CTBEHHO HCITOJIb30BalI Ha cienyromiei ctaaun. Pacteop KO-t-Bu (37,2 mr, 0,33 mmons) B DMF (0,5 M) ox-
naxknanu g0 -50°C. Jlo6GaBmsumi 1o KarusiM dTrin3ormadoaneraT (40 M, 0,36 MMoib). CMech TiepeMenTuBaIn
npu -50°C B Teuenue 1 4. J106aBisiM 10 KarwisiM YIOMSIHYTHIHA BbIIIe HeouHIeHHbIH mpoaykT 20 B DMF (1 mu).
Cwmecw mogorpesanu 10 10°C u nepememuBanu npu 10°C B Teuenue 1 4. JoOaBIsIM HACHIIICHHBIN BOIHBIN
pactBop NH,Cl 1 sxcTparupoBanm Tpu pasa ¢ nomoisio EtOAc.

OOBbeTMHEHHBIE KCTPAKTHI MTPOMBIBAJIM IOCIIEI0BATENLHO BOJOM, COJEBBIM PACTBOPOM U CYIIMIIM Haj
Na,SO,. ®unpTpanus 1 KOHIEHTPUPOBAHUE JaBaJId HEOUUIICHHBINA IPOTYKT.

Xpomarorpadus (kononka RediSep ¢ 12 r cunukarens, pacrBopurens A: 1:1 no o6semy CH,Cly/rexcanst,
pactBoputens B: EtOAc; rpaguentHoe amonpoBanue: 20-80% B B A) masana 15 mr (21% BBIXO# 32 2 cTamum)
coenuHeHus 1 (mpuMep 1) B Bue xenTOBaTO-0€JI0TO TBEp0TO BemecTBa. MS: [M+1]=340.

'H SIMP (500 MI'u, CDCLy) 8: 7,74 (c, 1H), 7,63 (n, 1H, J=3 T'u), 7,51 (n, 1H, J=8,5 T'm), 7,14 (un, 1H,
J=3,0, 8,5 I'y), 4,44 (8, 2H, J=7,0 T'm), 3,95 (c, 3H), 2,44 (c, 3H), 1,45 (1, 3H, J=7,0 I'n).

[Ipumep 2.

CuHTE3 COeTUHEHNS 2

CoenuHeHHe TIpUMepa 2 CHHTE3UPOBAINA TaKUM K€ 00pa3oM, KaK 3TO OIHUCAHO JJIs MpUMepa 1, NCIomb3ys
5-QTop-2-HUTPOAHMINH B KAa4eCTBE HCXOAHOIO MaTrepHajia, C MOJIYYCHHEM COEIWHEHHS 2 B BHAE CBETIIO-
KOPUYHEBOr0 TBEpAOro BemecTBa: MS: [M+1]=328.

'H SIMP (500 MI', CDCls) &: 7,90 (yur. mx, 1H, J=2,5, 8,5 I'n)), 7,77 (c, 1H), 7,62 (yur. mn, 1H, J=5,0, 9,0
I'm), 7,35 (m, 1H), 4,45 (x8B, 2H, J=7,0 T'm), 2,45 (c, 3H), 1,45 (1, 3H, J=7,0 I'm).
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IIpumep 3.
CuHre3 coemuHeHUs 3
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CoenuHeHne puMepa 3 CHHTE3UPOBAIN TAKHM K€ 00pa3oM, KaK 3TO OIHUCAHO JJIs MpuMepa 1, NCromb3ys
2-HUTPOAHUIIUH B KAYECTBE MCXOJHOTO MaTepuaa, ¢ MOJTyuYeHHEM COSIUHEHHS 3 B BHJIE CBETIIO-XKEJITOIO TBEp-
noro BemectBa: MS: [M+1]=310.

'H SIMP (500 MTI't, CDCl3) 8: 8,161 (ymr. x, 1H, J=8,5 I'ny), 7,81 (¢, 1H), 7,66 (M, 3H), 4,45 (x8, 2H, J=7,0
I'n), 2,45 (c, 3H), 1,46 (1, 3H, J=7,0 I'n).

[Ipumep 4.

Cunre3 coequnenus 110

O-N
&

_N
: tisl/ 7 W
.
AneTaMHJJOKCHM TIepe HCIIOTh30BAHUEM TPH pa3a OTIOHSUIM B BHJE a3e0Tpora ¢ ToxyosioM. K cycrieH3nun
aneramuokcuma (30 mr, 0,4 mmone) B8 THF (1 mir) mo6armstmu NaH 60% B Bune mucnepcuu B macie (16 mr, 0,4
MMoJib). CYCIICH3HMIO TIEpEMEIIMBAIN NPU KOMHATHOW TeMiepaType B TedeHue 15 muH. [loGaBmsuim 3¢upHOE
coenuHenue 2 (65 mr, 0,2 mmoinp). Konly, comepxarryto a3¢up, cronackuBanmu ¢ nmomomsto THF (1 mi), koTo-
pBIiA T0OABISITH K PEAKITMOHHOHN cMecH. [TomydeHHyI0 KOPUYHEBYIO CYCTICH3UIO MTEPEMEINBaIN TIPU KOMHATHOM
temrieparype B redenue 30 muH, 3aTem HarpeBasy npu 70°C B reuenue 2 9 30 mun. Cycnensuro racuain MeOH.
PactBopuTens ucmapsiy, 1 HEOYHUIIEHHOE Macio ouuIiaiy xpomarorpadueit (komonka RediSep ¢ 4 r cunmka-
rens, amoupyemas 70% EtOAc B rekcanax) ¢ monydenneM 28 mr (41% Beixox) npoaykra. MS: [M+1]=338.
'H SIMP (CDCl3) & 7,92 (1H, ax, J=2,5, 8,5 T'), 7,90 (1H, ¢), 7,67 (1H, ax, J=4,5, 9,5 T'n), 7,38 (1H, M),
2,51 (3H, ¢), 2,46 (3H, ¢).
ITpumep 5.
Cunre3 coegunenus 167

CoerHeHHE TOTyYalid aHATOTHYHBIM 00pa3oM U3 COSIMHEHUS 1, momydasi B pe3yabTaTe coeaunenue 167:
MS: [M+1]=350.
'H SIMP (CDCls) & 7,87 (1H, ¢), 7,65 (1H, 1, J=3 T'n), 7,55 (1H, 1, J=9 T'n), 7,17 (1H, ax, J=2,5, 9 '),
3,96 (3H, ¢), 2,5 (3H, ¢), 2,45 (3H, ¢).
Cxema 12
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R'=0Me R2= H coeguHeHme 4
R'-H R®-H coeauHeHne 5
R'=F R2=H coegnHeHue 6
R!=F R2=4-CHy coeauHenne 44
R'=F, R%= 4-Cl coegnHeHve 45
R'=F R%= 4-F coguHeHue 46
R'=H R?= 4-C coegurerme 47

R'=F R®=H coeanneHue 109
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IIpumep 6.
Cunre3 coenunenus 4
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K pactBopy coenunenus 17, momydennoro B mpumepe 1 (260 mr), 8 DMSO (4 M) u CH,Cl, (6 M) mo6aB-
msu Et;N (0,7 mi, 5 mMous), 3atem Py-SOj; (398 mr, 2,5 mMous). [lepeMermuBany mpyu KOMHATHOH TeMIepaType
B TeueHue 1 4. PeaknmoHHYI0 cMech BBUIMBAIIN B BOAY M OKCTPArupoBaiu TpH pasza ¢ nmomoimbio EtOAc. O0be-
JTUHEHHBIE YKCTPAKTH IPOMBIBANIH mocienosarensHo HyO, comeBeiM pacTBopoM 1 ey Hag NaySO,. OuiabT-
pamus ¥ KOHIICHTpUpOBaHUe JAaBayd 198,5 Mr HEOUHIIEHHOTO aibaeruaa 21, KOTOPHIH MCIONh30BAIH 0€3 0-
MOJTHUTENbHON ouncTkh. K cycnensum anpneruna 21 (198,5 mr, 0,77 mmois) B THF (10 mur) mpu 0°C mo6aiis-
mu 1o karsiM PhMgBr (1M B THF, 1,54 mi, 1,54 mmons). [lepemenmupanu npu 0°C B TeueHue 30 mun. [lo6aB-
JSUTH HachIneHHbIH BoHbIH pacTtBop NH4Cl 1 skcrparuposanu ¢ nomomipio EtOAc Tpu pasa.

OOBeAMHEHHBIC YKCTPAKTHI MTPOMBIBAIH COJICBBIM PACTBOPOM U cyrmian Haj Na,SO,. dunbrpanus u KoH-
LEHTPUPOBaHuUe AaBaiu 252,9 Mr OeH3WIOBOTO criupTa 22 B BHJE KOPUYHEBOTO IEHOOOPa3HOTO TBEPAOTO Bellle-
crBa. Ero ncnone3oBanu Ha cienyromei craauy 06e3 JONOJIHUTEIbHONH 0uucTKU. K pacTBOpy yHOMSHYTOTO BBI-
mre HeounineHHoro cnupta 22 B CH,Cl, (8 mi) ¢ Et;SiH (0,60 mu, 3,76 mmons) no6aemsiin TFA (0,64 mi, 8,27
MMOJIb). PeakiiMOHHBIN pacTBOp MEepeMelInBaIi Mpyu KOMHATHON TemrmepaType B TedeHue 4 4. [locie KoHIEH-
TPUPOBAHUS, OCTATOK OYHIIATN XpoMaTorpaduei (koionka RediSep ¢ 12 r cummkarens, 20-80% EtOAc B rek-
caHax) ¢ noxydeHueMm 34,1 mr (Berxox 12% 3a deTsIpe CTaaiy) BOCCTAHOBICHHOTO MPOIyKTa 23 B Buze Oeroro
MEHO0Opa3HOTO TBEPIOTO BemecTBa. MS: [M+1]=321.

B otnenpHO# KOMOE pacTtBOp 1,2,4-TpHmazomna (27 mr, 0,39 mmons) B CH;CN (0,5 M) mpu 0°C o6pabaTsi-
Banu ¢ nmomonieio i-ProNEt (72 mxim, 0,41 MmMomnb), 3atem POCIl; (11 Mk, 0,12 mmoins). CMech mepemMenBaii
npu 0°C B Teuenue 2 4. B peakumoHHyr0 cMech 100aBIIsUIM OJTHOM mopImeit lakTaMHbIi Matepuan 23 (32,2 wr,
0,1 mmomb, B TBepioM BHIE) M HarpeBasu npu 80°C Ha MacistHOl Gane B Teuenue 20 4. CMech oXmaxaaau 10
KOMHAaTHOW TeMIIepaTyphl, B pe3yJibTaTe 4ero Habironanock o0pa3oBaHHE KPeMOOOPa3HOTO TBEPIOro OcCalka.
Job6asmstm Bogy (0,5 Mi1) ¥ mepeMenInBaIy Npu KOMHATHON TeMIlepaTtype B TeueHue 5 MuH. TBepaslil ocamok
cobupanu ¢uinbTpanueii u npomeiBaau 0,5 MII BOJBL, 3aTE€M CYIIWIH MOJ TITyOOKHM BaKyyMOM C MOTyYCHHEM
15,8 mr (Bexonm 42%) amaykra 24 B BUJE KEITOBATO-0EJIOT0 PHIXJIOrO TBEpAOro BemectBa. MS: [M+1]=372.
PactBop KO-t-Bu (9,5 mr, 85 mxmoins) B DMF (0,5 mun) oxnmaxknamu g0 -50°C. J1o6GaBisuiv Mo KaruisaM STHITA30-
nmaHoanetat (10,4 Mk, 95 Mkmodb). [Tomyaennyro cMech nepemenmBainy npu -50°C B Teuenue 1 4. JloGassiin
OJTHOM mopImen Tpuazonamuaut 24 (15,8 mr, 42 MKMOITb, B TBEpIOM BHUIE). [lepeMenmBaeMyro CMeCh IOA0Tpe-
Banu 70 10°C B Teuenue 1 4 u BeinepkuBany npu 10°C B Teuenue 1 4. JloGaBisii HACHIIEHHBIA BOIHBIA pac-
tBop NH,Cl 1 skcTparupoBanu tpu pasa ¢ noMmotmbio EtOAc. O6beMHEHHbBIE SKCTPAKTHI IPOMBIBAIIN MTOCIIEO-
BarenbHO H,O, coneBbiM pacTBOpoM M cymiwin Hag Na,SO, OuibTpalus U KOHIEHTPUPOBAHUE J1aBajd He-
OYMIICHHBII NpoayKkT. Xpomatorpadus (komonka RediSep ¢ 4 r cunukarens. PactBoputens A: 1:1 o o6bemy
CH,Cly/rexcansl, pactBopurens B: EtOAc; rpaguentHoe anronpoBanue: A - 50% B B A) naBana 16,8 mr (Beixox
95%) coenmuHenus npumepa 6 B Bue Oeoro Teepaoro Bemectsa. MS: [M+1]=416.

'H IMP (500 MI'ni, CDCl3) &: 7,74 (c, 1H), 7,63 (n, 1H, J=3,0 T), 7,50 (1, 1H, J=9,0 T'w), 7,30 (ym. 1,
2H, J=7,0 I'n), 7,29 (ym. x, 2H, 7,5 T'n), 7,20 (m, 1H), 7,13 (nx, 1H, J=2,5, 9,0 I'n), 4,41 (xB, 2H, J=7,5 T'm), 4,17
(c, 2H), 3,95 (¢, 3H), 1,43 (T, 3H, 7,5 T'm).

Ipumep 7.

CuHTE3 COETUHEHNS 5

N
~ )—COsEt
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5
CoenuHeHre IpuMepa 7 CHHTE3UPOBAIM TaKUM JKe 00pa3oM, Kak 3TO OMUCAHO Ui npuMepa 6, UCIONIb3Yst
2-HUTPOAHUIIUH B KQU€CTBE UCXOHOTO MaTepHaa, C MOJIy4CHHEM COCTUHEHHS 5 B BHJIE KOPUYHEBOTO TBEPAOTO
BemmecTBa: MS: [M+1]=386.
'H SIMP (500 MI'u, CDCls) &: 8,16 (ym. a, 1H, J=7,0 I'n)), 7,81 (c, 1H), 7,60-7,68 (m, 3H), 7,34 (yur. x,
2H, J=8,0 '), 7,29 (yw. n, 2H, J=7,0 '), 7,20 (m,1H), 4,42 (xB, 2H, J=7,0 T'm), 4,18 (c, 2H), 1,44 (1, 3H, J=7,0
T').
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ITpumep 8.

CunTe3 coequHeHns 6
N

-
)—COzEt
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F N ==
S
6

CoenuHeHre TpUMepa 8 CHHTE3MPOBAINA TAKHM K€ 00pa30M, KaK 3TO OMMCAHO JJIs MpuMepa 0, NCTIONb3Ys
5-(hTOp-2-HATPOAHWINH B Ka4eCTBE MCXOTHOI'O MaTepHaia, C MOJyICHHEM COeIMHECHUS 8 B BHIE KOPHIHEBOTO
TBepAoro BeuiectBa: MS: [M+1]=404.

'H SIMP (500 MI'u, CDCly) &: 7,90 (mn, 1H, J=3.5, 8,5 T'w), 7,77 (¢, 1H), 7,61 (azx, 1H, J=5,0, 10,5 T'w),
7,28-7,37 (M, SH), 7,21 (M, 1H), 4,43 (xB, 2H, J=7,0 T'), 4,17 (c, 2H), 1,44 (T, 3H, J=7,0 T'm).

ITpumep 9.

Cunres coenunenus 44

-

N

/y COzEt

CoenuHenne mpuMepa 9 CHHTE3UPOBAINA TaKUM K o6pa30M, KaK 3TO OMHUCAHO IS IpuMepa 6, UCTIONB3YsI
5-QTop-2-HUTPOAHMINH B KAUECTBE MCXOAHOTO MaTepHaia, ¢ NOJy4YeHHeM COeAWHEHUs mpumepa 9 B BHIE KO-
pUYHEBATOTO TBEPAOTro BemlecTBa: MS: [M+1]=418.

'H SIMP (500 MTI'y, CDCLy) 8: 7,89 (ymr. 1, 1H, J=9,5 '), 7,76 (c, 1H), 7,60 (xn, 1H, J=5,5, 10,0 T'w), 7,35
(yw. 1, 1H, J=6, 0 I'y), 7,22 (yw. x, 2H, J=8,5 '), 7,09 (yw. n, 2H, J=7,5 T'm), 4,43 (B, 2H, J=7,5 I'n), 4,12 (c,
2H), 2,30 (c, 3H), 1,44 (1, 3H, J=7,5 I'n).

ITpumep 10.

Cunres coenuHeHus 45

r’N/\/r—COZEt

N \< y
°N

45

Coenunenne mpuMepa 10 CHHTE3UpOBAIM TaKUM k€ 00pa3oM, Kak 3TO OMKCAHO JJIs mpuMepa 0, HCITOJIb-
3ysl 5-QTOp-2-HUTPOAHWINH B Ka4eCTBE NCXOJHOTO MaTepHaia, ¢ MOJIyuYeHHEeM coeluHeHus npumepa 10 B Bune
KOpUYHEBATOro TBepAoro BemecTtsa: MS: [M+1]=438.

'H SIMP (500 MI', CDCl3) &: 7,90 (zn, 1H, J=3,0, 8,0 T'), 7,77 (c, 1H), 7,61 (az, 1H, J=5.,0, 9,0 T'n), 7,36
(M, 1H), 7,25 (ym. ¢, 4H), 4,42 (xB, 2H, J=7,0 I'n), 4,14 (c, 2H), 1, 44 (1, 3H, J=7,0 I'm).

ITpumep 11.

Cunres coenuHeHus 46

Cl

46

Coenunenue npuMepa 11 cHHTE3UpOBaIH TAKUM ke 00pa3oM, KaK 3TO OMHCAHO IS IpUMepa 6, HCIOIb3Ys
5-pTop-2-HUTPOAHUIIMH B Ka4eCTBE HCXOJIHOTO MaTepuaia, ¢ MOJIydeHHeM coenuHeHus npumepa 11 B Bume
JKEITOBATOTO TBEpAOTO BemecTBa: MS: [M+1]=422.

'H SIMP (500 MI'u, CDCLy) &: 7,90 (az, 1H, J=3,0, 8,5 I'p), 7,77 (¢, 1H), 7,61 (a1, 1H, J=5,0, 9,0 '), 7,36
(M, 1H), 7,28 (M, 2H), 6,96 (M, 2H), 4,42 (xB, 2H, J=7,5 I'n), 4,14 (c, 2H), 1,44 (1, 3H, J=7,0 'm).

ITpumep 12.

Cunres coequuenus 47
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CoenuHenne npuMepa 12 CHHTE3UPOBaIH TAKUM ke 00pa3oM, Kak 3TO OMHCAHO IS IpUMepa 6, HCIOIb3Ys
2-HUTPOAHWIHMH B KAUYECTBE HCXOIHOTO MaTepHaia, C MOJydCHHEM COCIUHEHUS puMepa 12 B BHJC JKENTOBATO-
ro TBepaoro BemectBa: MS: [M+1]=420.

'H SIMP (500 MI'u, CDCl3) 8: 8,16 (yur. x, 1H, J=7,0 I'p), 7,80 (c, 1H), 7,64 (M, 3H), 7,25 (m, 4H), 4,41
(xB, 2H, J=7,0 T'n), 4,14 (c, 2H), 1,44 (1, 3H, J=8,0 I'n).

ITpumep 13.

Cunres coequnenns 109:

109
Aneramunokcum (50 mr, 0,67 MMOJIB) TIeperoHsi 3 pas3a B BUE azeoTpona ¢ TosryosioM. JJooasmsmn THF

(5 mu), 3atem NaH 60% B Buzne aucniepcun B Macie (25 mr, 0,62 Mmmois). CycrieH3uIo epeMerBaii Ipyu KOM-
HaTHOH Temneparype B TedeHne 30 MHH. 2 MJI 3TOH CyCIeH3UH 100aBIsUTH K d(UpHOMY coeanHeHuto 6 (40 wmr,
0,099 MMoip), 1 onydeHHBIH pacTBop HarpeBaym npu 70°C B Teuenue 3 4. PacTtBop racwinu Bomoi. PactBop
akcTparupoBasiu ¢ omoibsio EtOAc (3x). O0bennHeHHbIe opraHndeckre (a3bl MPOMBIBAIN COJIEBBIM PacTBO-
pom, cymmnu Hag MgSO,. OunbTpanusi ¥ KOHIICHTPUPOBAaHNE JTaBald HEOUYHINEHHBIA MPOAYKT. XpOoMaTorpa-
¢us (xonouka RediSep c¢ 12 r cunukarens, smouposanu 50% EtOAc B rekcanax) maBama 6 mr (Berxox 20%)
npoaykTa coenuaeHus 109 B Buze xenToro TBepAoro Bemiectsa. MS: [M+1]=414).

'H IMP (CDCls) & 7,93 (1H, nn, J=3, 8,5 I'n), 7,89 (1H, ¢), 7,65 (1H, ax, J=5,5, 9 T'w), 7,38 (1H, m), 7,23
(5H, m), 4,2 (2H, ¢), 2,50 (3H, c).

ITpumep 14.

Cunres coequHeHus 7

N
Nr )—CORE

)
MeO N"~<
Ne/
7
K nepemenmBaemoii cmecu S-metokcu-2-HuTpoanunauHa (5 1, 29,7 mmoins) B HCl (koHIEHTpHpOBaHHAs
12,9 mi) npu 0°C pobasisimu o karuisim pactBop NaNO; (2,05 1, 29,7 mmons) B H,O (8 min). Bayrpennroro
TemriepaTypy noanepxxusanu Huwxe 5°C. Ilocie nodaBneHus, cMech MOJOrPEeBAIN 1O KOMHATHOHM TeMIepaTypbl
B TeueHne 1 4. Cmech oxnaxknanu o 0°C m mobapnsinm MemieHHO mo kamsm pactBop SnCly,-2H,0 (20,13 1,
89,2 mmous) B HCI (koHuentpupoBannas 13 mu). Ilocne no6aBneHus, nepeMenInBaiy P KOMHATHOH TeMIie-
parype B Tedenue 2 4. [lomydeHHoe keiaToe TBEPIOE BEIIECTBO cobupanu (GpuiabTpanyeil 1 IpOMBIBAIN XOJIO-
Ho#t (0°C) 6 N HCI. [Tocne cymku B BakyyMHOM IKady, momydanu 3,245 r (Berxox 50%) KOpUIHEBOTO TBEPIO-
ro BemecTBa B ¢opMme apuinrumpasuna 25. MS: [M+H,0+Na]=224. B otaenbHO# kombe cmech audTi 1,3-
arneToHauKapookcunara (2,426 r, 12 mmonb) n amdTokcuMmermnanerata (1,946 r, 12 MMoib) HarpeBainu TpU
MUKpOBOJTHOBOM 00mydeHuu nipu 100°C B Teuenune 1 4. PeakImoHHYIO0 CMECh KOHIIECHTPHUPOBAIHU TI0]] BAKYYMOM,
M OCTAaTOYHBIN JETy4YHUil KOMIOHEHT OTTOHSUIM COBMECTHO C TOJYOJIOM (5 MIJI) MO BaKyyMOM C ITONyYCHHEM
MPOJIYKTa KOHJICHCAIIMU 26, KOTOPBIA HEMOCPEACTBEHHO UCTIONB30BAIN HA CIIEAYIOIICH CTa M.
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Cxema 13

NO, NaNO, NO,
MeO NH, 120 MeO Ny* CF “HL NHNHz‘HC'

(~50% 3a 2 cTagum )

MS (4A)
EtOH, rt
(o] EtO O o
100 C, 1h
EtO,C CO,Et
EtOQC\)J\/COQEt Eto)\o)J\ HarpesaHve, %
MUKPOBOTHCBOS DsﬂquHMe EtO
RO g
NH, N-¢
/@: COEt  p pac_ /@: ~COE /@ \ 29
EGH ~ MeO N~ * MeO N
5:002& N&c%a N COEt
28 (24% 3a 3 cTaguu)

H O
Dibal-H N-

H O
: N EEL" X H,, PdIC
CHACly y 3 )
74% ,@: / DNF ~ EtOAC/EtOH
MeQ N MeG N

|\I1§>_\Br (~78%3a 2 cragwm )

i

30 N> on 31
) 1,2,4-Tpuasen
POCI;, -Pr,NEt )
,CE S
MeO
~-CO-Et
KO-t-Bu, DMF

[IpoxykT 26 ¢ mpuBeneHHoM Bhime ctaauu pactBopsud B EtOH (30 mur). JloGaBisiin MOJIEKyIsIpHBIE CUTA
(4 A, 2 r) u Tuzpoxsopna ruApasuHa 25 (2,19 1, 10 MMons). CycrieH3MI0 TIepeMEITHBATH TP KOMHATHOH TeM-
nepatype B TedeHne 24 4. [IpoBoammm GpuiIbTpannio 4epes3 MesUT | TBEPIOE BEIIECTBO IPOMBIBAIN C TIOMOIIBIO
EtOAc (10 Mt x 3). ®unbrpaT KoHIEHTpHpoBaK. OcTaToK ouninaiy xpomarorpadueit (kosonka RediSep ¢ 40
r crmukaress, 10-40% EtOAc B rexcanax) ¢ moiydenuem 2,091 r nuppona 27, KOTOpPBIH HCIIOIR30BaN 6e3 J10-
TOJTHUTEJILHON OYMCTKH Ha cieayromen craauu. MS: [M+1]=378.

Hurporpynmy ynomsiayroro Bbime coequaenus 27 (2,09 r, 5,5 mmons) BoccranaBiuBany B EtOH (40 mun)
¢ Pd/C (10 mac.%, 295 wmr, 0,28 mmoinb) B atMocepe H, (u3 Oamtona) B teuenne 18 u. Cmeck puibTpoBann
yepe3 nenut. OuibTpaT KOHLUEHTPUPOBAIH, U OCTATOK OYMINAIM Xpomarorpadueii (koionka RediSep ¢ 24 r
cunmkarens, rekcansl 10 50% EtOAc B rekcanax) ¢ moiydeHueM 1,127 T HEHUKIM3UPOBAHHOTO MPOIYKTa 28 B
BUJIC XKeNToro Bszkoro macia ([M+1]=348), mioc 154 Mr nUKIM3UPOBAHHOTO MPOAYKTa 29 B BHIEC CEPOrO
TBepaoro Bemectsa (MS: [M+1]=302). HenmknusupoBanuslit anwms 28 (1,127 1, 3,2 MMoinb) B T-kcwitoste (20
M1) oOpabatbiBaiy KatanmuTnaeckuM kommaectBoM n-TsOH-H,O (15 mr) npu 140°C Ha MacnsHoii OaHe B Teve-
aue 20 4. PeaknMoHHYIO CMech OXJIaXKIaldh, KOHIEHTPUPOBAIHU, W OCTATOK pactupaiu ¢ xojomaeiM (0°C)
EtOAc. ®unpTpanus naBaia 559 Mr makTaMHOTO MPOIYKTa 29 B BUIE KEITOTO TBEPIOTO BemecTBa. CymMmmapHast
Macca 00BEeTMHEHHOTO JJaKTaMHOT0 TIpoykTa 29 coctaBisiet 713 mr (24% 3a 3 cragum). MS: [M+1]=302.

K cycnensun adupa 29 (566 mr, 1,88 mmons) B CH,Cl, (35 mu) nipu -78°C mob6asismu Dibal-H (1M B rek-
cane, 6,60 M, 6,60 mmoip). CycnieH3uto niepeMmemuBaiy B Tedenne 10 mun npu -78°C. Oxmaxxgaroniyro 6aHio
YAAJSUTH M TIepeMeiBaii B Teuerne 20 MUH, IIPHU 3TOM TeMIlepaTypa HOJHIMANack 10 KOMHATHON TeMIIepary-
pel. B 3T0T MOMenT Bpemenu, Meton TCX nokassiBai, 4To peakuus mpomia Ha ~80%. Oxnaxnanmu po -78°C u
eme pobasmsum Dibal-H (1 M B rekcane, 1,0 mit, 1,0 Mmois). [Tocne nepememBanus rnpu -78°C B Teuenue 30
MuH, Meto LCMS noka3ssiBai, 4To peakiys Ipolnia A0 KOHIA. PeaklMOHHYI0 CMech racuiiu ImyTeM jaobasiie-
HHS BOJHOTO pacTBopa cerHetoBoil cosn (20%), 3arem modasisin EtOAc. IHTEHCMBHO NepeMEIINBaIIN TIPH
KOMHaTHOW TeMIlepaType /10 TeX Iop, T0Ka cMech He TpeBpaliaiach B JBa Mpo3padHbix cios. Cion paznensiy,
Y BOJHBIN CJIOW dKCTparupoBasid TpH pasa ¢ momorisio EtOAc. O0beIMHEHHYIO OpraHnYecKyto a3y mpombiBa-
JIU COJIEBBIM pacTBOpoM M cymid Hax Na,SO4. OuibTpalius U KOHIIEHTpUpoBaHue aaBayn 480 Mr HEOUHIICH-
Horo cripTa 30 B BHIIE CJIETKa XKEJITOBATOrO TBEPAOTO BemecTBa. MS: [M+1]=260.

K pactBopy cnmpra 30 (200 mr, 0,77 mmons) u CBry (640 mr, 1,93 mmons) B DMF (8 M) MeaneHHO 10-
Gasisui pactBop PPh; (486 mr, 1,85 mmoins) B DMF (2 min) B Teuenne 30 muH. [Tocite noGaBieHusI, mepemMenin-
BaJIM TIp KOMHATHOH Temmeparype B TedeHue 30 muH. J[00aBIsuTH BOAY IUIS TalleHHs PEaKIIMOHHONW CMecH, U
CMECh 3KCTParupoBajIn TpH pasza ¢ nomoibsio EtOAc. O0beqiHEeHHBIE SKCTPAKTHI IPOMBIBANIN IT0CIIEI0BATEIIHHO
H,0, coneBpiM pacTBOpoM U cymminu Haj Na,SO,. OunbTpanus U KOHISHTPUPOBAHUE JaBAIM HEOUMIEHHBIN
nponykt. Xpomarorpadus (kosoHka RediSep ¢ 12 r cumnmkarens, pactBopurens A: 1:1 mo obbemy
CH,Cly/rexcansl, pactBoputens B: EtOAc; rpaguentHoe smonpoBanue: 10-40% B B A) naBana 221 Mr cmecu
opomuma 31 u Ph;PO.
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Ynomsaytyro Beime cmech B EtOAc/EtOH (8 m/8 mi) ¢ Pd/C (10 mac.%, 200 wmr, 0,19 MMois) nepeme-
mmBany B atmocgepe H, (n3 6ayuona) B Teuenue 1 4. [IpoBoanmmm ¢unbtparmio uepe3 nenut. @unpTpar KoH-
IEHTPUPOBAIIM, U OCTATOK OYHINAIN XpomaTtorpaduei (komonka RediSep ¢ 12 r cummkarens, pacTBOpUTENb A:
1:1 mo o6vemy CH,Cl,/rexcansl, pacrBoputens B: EtOAc; rpanuentroe smonposanue: 10-40% B B A) ¢ momy-
geHueM 146 MT cMecH BOCCTaHOBJICHHOTO TipoaykTta 32 ([M+1]=244) u Ph;PO.

B otnenbro# kobe 1,2,4-Tpuazon (81 mr, 1,17 mmons) B CH3CN (1 mur) mpu 0°C oOpabaTsiBaau ¢ TIOMO-
mpio i-ProNEt (214 Mk, 1,23 MmMouts), 3atem ¢ momoinsio POCI; (34 mki, 0,36 MmMmois). PacTBop mepemermmBanu
npu 0°C B Teuenue 2 4. Jlobasnsnu onHoi moprmeit gaktam 32 (~60% gucrora mo meroxy LCMS), u momy4eH-
HyI cycrneH3uto Harpesanu rpu 80°C Ha MacnsHOU Oane B TeucHue 18 4. J[oOaBisiiy BOMy IUTS TalieHUs peak-
IIMOHHOW cMecu. DKctparupoBayin ¢ nomoinsio EtOAc Tpu pasa. OObeMHEHHbBIE SKCTPAKTHl IPOMBIBAIN TIO-
caenoBatensHo H,O, coneBbIM pacTBopoM U cymmiad Haa Na,SO,. OunbTpanus U KOHLIEHTPUPOBAHUE JaBaU
126,6 Mr HEOUMIIEHHOTO NPOAYKTa 33 B BUJAE JKENTOrO KJIEH KOTro BEIIEeCTBa, KOTOPOE HEMOCPEACTBEHHO HC-
MOJIL30BAJIM Ha cienyomen craguu. MS: [M+1]=295. Pactop KO-t-Bu (97 mr, 0,86 mmons) B DMF (1 mu)
oxnaxaanu 1o -50°C. lobassm o xarsiM stuimzormanoanerar (104 Mk, 0,95 MmMons). Cmeck nepemeru-
Banu mipu -50°C B Teuenue 1 4. JIoGaBIsLIN MO KaTuIsIM YITOMSHYTHIN BBIIIE HEOUUIEHHBIH IpoAykT 33 B DMF
(1,5 mur). Cmecw nogorpeBasn 1o 10°C u mepememmBanu npu 10°C B Tedenne 1 4. JoOGaBisiiin HaCHIICHHBIH
BoaubIi pactBop NH4Cl u axcTparupoBanmu Tpu pasza ¢ nomoimbio EtOAc. O0bennHEHHBIC SKCTPAKThI IPOMBIBA-
JIM TIOCIIEIOBATEIHHO BOJOW, COJIEBBIM pacTBOpoM H cynrimu Hajg NaySO,. OuiabTpanys U KOHISHTPUPOBAHHE
JTlaBaJIM HEOUMIEHHBIA TpoayKT. XpomaTtorpadus (komonka RediSep ¢ 12 r cummkarens, pactsopurenb A: 1:1
o oosemy CH,Cl,/rexcansl, pactBoputens B: EtOAc; rpanuentrnoe >monpoBanue: 10-40% B B A) gaBama 22
MI' OeJIoro TBEPJOTo BEIIECTBA, KOTOPOE AOMOJHHUTENbHO ouninany npenapatuBHoii TCX (mposBisiemoii 1:1
A/B) ¢ nomyuennem 12,8 Mr KOHEUHOTO MPOAYKTa coenuHenust 7 (mpuMep 14) B Buje 06€10ro TBEpAOTo BEIecT-
Ba. MS: [M+1]=339.

'H SIMP (500 MI'n, CDCLy) &: 7,70 (¢, 1H), 7,56 (¢, 1H), 7,50 (x, 1H, J=3,0 T'w), 7,43 (x, 1H, J=8,5 T'm),
7,00 (nm, 1H, J=2,5, 9,5 '), 5,29 (ym. c, 1H), 4,44 (x8, 2H, J=7,0 I'n), 3,92 (c, 3H), 3,55 (ym. ¢, 1H), 2,17 (c,
3H), 1,45 (1, 3H, J=7,0 I'n).

ITpumep 15.

CuHTE3 COeTUHEHNS 8

8
Cxema 14
H O
N
e JOL )
_PYSOsEtN PhMgBr OH _Et:SH
/C[ DMSO CH,CI THF MeO lz‘ N TFA, CH,Cl,
_S—cHo 5%
OH 35 y3a 3 cTaguu)

N
H O -
K Nr J—COzEt
/@[ 1,2,4-Tpnason _-CO,Et /@E y
o POCI, (PINEE th_a
'|\I R CH4CN MeQ
N N

DMF
-50°Cao10°C

94%

69%

K pactBopy cnpra 30 (261 mr, 1,0 MMoITb), KOTOPBIH MosTydanu B puMepe 14, 8 DMSO (4 mur) u CH,Cl,
(6 1) nobaemsun Et;N (0,7 mu1, 5 mmons), 3ateM Py-SO; (398 wr, 2,5 MmMmoins). [TepememmmBanym npyu KOMHATHON
TeMmmeparype B TedeHrne | 4. PeakIMoHHYI0 cMech BBUIIMBAIHN B BOAY M AKCTPArHpOBAIN TPH pa3a C MOMOIIBIO
EtOAc. O6benrHEeHHBIE dKCTPAKThI MPOMBIBAIH TochenaoBarenbHo H,O, coleBbIM pacTBOPOM W CYIIVIIA HaJ
Na,SO,. QunbTpanysd U KOHIEHTPUPOBAHUE JaBalud 226 MI HEOUHUIIEHHOrO ajbleruaa 34 B BHUIE KEITOTO
TBEpIOTO BemiecTBa. Ero nucnonp30Bany Ha clieayroleii craauu 0e3 ouuctku. MS: [M+1]=258.

K cycnensun neounmmensnoro anpiaeruna 34 (202 mr, 0,79 mmons) B THF (10 M) mpu 0°C nobasisnu 1o
karursmM PhMgBr (1 M B THF, 1,58 mu, 1,58 mmors). [epememmanu pu 0°C B Tedenue 30 muH. JlobaBnsim
HachleHHbIH BoaHbIN pacTBop NH4Cl n skcrparupoBanu Tpu pasa ¢ nomomnsio EtOAc. O0beanHEHHbIE JKC-
TPaKTHI IPOMBIBAIN COJIEBBIM PacTBOpOM H cymin Haj Na,SO,. PunbTpanus W KOHICHTPUPOBAHUE JaBAIH
275 MT HEOYHIIICHHOTO MPOAYKTa 35 B BHAE )KEINTOTO IMMEHOOOPA3HOTO TBEPAOTO BEIIECTBA, KOTOPOE HCHOIH30-
BaJIM Ha CIEIYyIONIeH cTanu 0e3 OYUCTKH.
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K pactBopy ynomsiny Toro Beime HeounineHnoro cnmprta 35 B CH,Cl, (10 M) ¢ Et;SiH (0,66 mi, 4,10
mmonb) no6asistin TFA (0,70 mi, 9,02 Mmons). PeakunoHHBIH pacTBOp MepeMeInBaId IpH KOMHATHOW TeM-
neparype B TedeHue 1 4. [Tociie KOHIICHTpUPOBaHHUs, OCTATOK OYHINAIH XpomaTorpadueii (komonka RediSep c
24 r cunmukarenst, 10-50% EtOAc B rexcanax) ¢ momyderueM 187,8 mr (Bbxon 59% 3a Tpu ctagin) mpoxykra 36
B BHJIE CEpOTO TBeporo BemecTBa. MS: [M+1]=320.

B otnenbHO# K010€ pacTBOp 1,2,4-TpHmaszomna (127 mr, 1,83 mmoins) B CH;CN (1,6 M) mpu 0°C noasepra-
mu 06padotke ¢ momoiisio i-Pr,NEt (336 mxi, 1,93 MMois), 3atem ¢ momoiisio POCI; (53 Mk, 0,56 MMob).
Cwmech nepememuBany mpu 0°C B TedeHne 2 4. B peakmoHHy0 cMech J00aBIsUIA OTHOW TopIiielt JaktaM 36
(150 mr, 0,47 Mmmoutb, B TBepAOM BHJe) U HarpeBaiau npu 80°C Ha MacnsHoi# Gane B TeyeHue 18 4. Cmech oxia-
JKIaH 10 KOMHATHOW TeMIepaTyphl U HaOIoaami o0pa3oBaHue TBepIoro ocaaka. Jobasmsmu Bony (2,1 M) u
MepeMEINBANIN MPH KOMHATHOW TeMneparype B TeueHue 10 MuH. OunbTpanus, MpOMBIBKa TBEPAOTO BEHICCTBA
2 MJI BOJIBI, 3aT€M CYIIIKa O] TIIyOOKUM BakyyMoM aaBanu 118,8 mr (Beixox 69%) Tpuazonamunauna 37 B BUIE
JKENITOBATO-0ETIOr0 PBIXJIOTO TBepAOro BemecTBa. MS: [M+1]=371. PactBop KO-t-Bu (72 wmr, 0,64 MMo0Ib) B
DMF (2 mi) oxnaxganu go -50°C. JJobamnsmu mo xarmsiM stunmsonuanoarerat (77 mki, 0,71 momns). Tloy-
4eHHYI0 cMech nepeMeruBanu npu -50°C B Teuenne 1 4. JloGaBnsum nopiuio Tpuazonamuanaa 37 (118,8 mr,
42 MKMOJb, B TBepJoM Bue). [lepememmBaemyto cmech nogorpeBanu 10 10°C B TedeHne | 9 ¥ BBLACPKUBAIH
npu 10°C B Teuenne 1 4. J[o6aBmsim HackIeHHBIH BoHBIA pacTBop NH,4Cl u skcTparupoBamy Tpu pasza ¢ 1o-
Motpio EtOAc. O0bequHeHHBIE IKCTPAKTHI IPOMBIBAIIN TIocenoBaTenbHo H,O, coeBBIM pacTBOPOM U CYIIIHIIH
Hag Na,SO4. OunbTpanus, KOHIEHTPUPOBaHKE, 3aTeM xpoMmaTtorpadus (komonka RediSep ¢ 12 r cunmkarens,
pactBoputens A: 1:1 mo oosemy CH,Cly/rekcansl, pactBopurens B: EtOAc; rpanueHTHOE 3IMI0MpOBaHue: A -
40% B B A) gaBamu 125,1 mr (Beixon 94%) coeaunenus 8 B Buae 6eroro TBepaoro Bemectsa. MS: [M+1]=415.

'H SIMP (500 MI';; CDCl3) &: 7,72 (c, 1H), 7,54 (c, 1H), 7,51 (yur. ¢,1H), 7,44 (ym. 1, 1H, J=9,5 T'w), 7,29
(yw. n, 2H, J=7,5 '), 7,20 (m, 3H), 7,01 (ym. n, 1H, J=7,5 T'm), 5,30 (ym. c, 1H), 4,38 (xB, 2H, J=7,0 I'm), 3,92
(ym ¢, 5H), 3,54 (ym. ¢, 1H), 1,41 (t, 3H, J=7,0 I'r).

ITpumep 16.

CuHTte3 coenuHeHHs 9
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tiey) OO .
o N N
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PhOH, DIAD, th/

r/ COLEL
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R1=H,X=0CH; coeanHeH/e 9

R1= 4-F, X = OCH; coeanHeHne 10 Ry=CH,, X =F coeguiHeHue 111

R1= 3-OCHs, X = OCHz coeguHenne 11

R;=2,4-dI-CH,, X = OCH, coefiMHeHMe 12

Ry=H.X=F coeauHeHne 107

LiOH (1,09 r, 45,5 MMounb) 100aBIsUTH K IepeMeIInBaeMOMy pacTBopy 3¢upa 16 (1moxydeHHOro B IpuMe-

pe 1) (2,75 1, 9,10 mmons) B THF (24 mi) u Boze (20 mur) mpu komMHaTHO# Temneparype. Jobasmsiim MeOH (4
MII), U IIepeMEeNINBaHNe NMPOJODKANIM B T€UEHHE 2 4 IPU KOMHATHOHN TeMIepaType, U B 3TOT MOMEHT BPpEMEHU
meron LCMS yka3biBan Ha To, 4TO 3(hUp MOJHOCTHIO M3pacxojoBaics. Ilocne KOHIEHTPUPOBAHUS T10]] BaKyy-
MOM, peaKIMOHHYI0 cMech noakucsuta 10 pH 3-4 myrem nobasnenus 2N HCI1 (20 mi). TTocne 20 muH niepeme-
MUBaHKS PEaKIMOHHYI0 cMech oxyaxaanu 1o 0°C, TBepablii ocafgok cobupanu GuiabTpanuei, mpoMeBain 3-4
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MJI BOABI M Cymuin ¢ noiyderneM 1,59 r (64%) cooTBeTcTByromIel KHCIOTH 38 B BUJIE CEPOBATOIO TBEPIOTO
BemectBa. MS: [M+1]=275. K kucnore 38 (1,59 r, 5,8 MmoIb), cycrieHAUpOBaHHOM U niepemennBaeMoit B DCM
(30 mun), no6asnssm EDC (5,6 T, 29,2 MMmoutb), 6en3uinoBeiid cimptT (2,5 T, 23,2 mmonb) 1 DMAP (3,54 1, 29,2
mmodh). [Toce 3 mgHel nepemMemMBaHus IPH KOMHATHOHN TeMIepaType, peakIHOHHYI0 CMeCh KOHIIEHTPUPOBAIN
nox BakyyMmoM. K cycniensuun no6asisumm Boxy (80 mur), 3aTeM TUATHIOBBINA 3dup (40 M), 1 cMECh HHTEHCUBHO
nepemMermnBany B TeueHne 40 MIH, B pe3ysIbTaTe Yero CycIieH3Hs MpeBpaanach B 0CaI0K, KOTOPBI codupann
(unbTpOBaHMEM C OTCACHIBaHMEM. TBEpAOE BEIIECTBO IPOMBIBAIM BOJOH M HEOOIBIINM KOJHMYECTBOM IUAITH-
JI0BOTO 3dupa u cymmwi ¢ nomyderneM 1,65 r (78%) GersmioBoro 3¢upa 39 B Buae 0€10T0 TBEPAOTO BEIIECT-
Ba. MS: [M+1]=365.

Coenunenne 1,2,4-tpuazona (1,22 r, 17,7 mmons) B CH3CN (15 M) mpu 0°C 0OpabaThIBau ¢ MOMOIIIBIO
i-Pr,NEt (3,24 M, 18,6 mmois), 3ateM ¢ momotnsio POCI; (0,507 mi, 5,44 mmois). PacTBop mepemenBanu
npu 0°C B Teuenue 2 4. JloGaBism nopuuto 6ensumnosoro s¢upa 39 (1,65 r, 4,53 MMOIIb), ¥ TIOJIyYEHHYIO CyC-
neH3uro Harpesanu npu 80°C Ha macisHOI OaHe B Teuenue 18 4. Metox LCMS moka3seiBai, 4To HEMpOpearupo-
BaBIIeM ocTaBaliock 5-10% wucxomHoro nakrama. B otnembHO# konbe 1,2,4-tpmazon (307 mr, cymmapuo 4,9
9kB.) B CH3CN (3,8 mu1) o6pabatsiBanu ¢ momonrsio i-Pr,NEt (0,82 M, cymmapso 5,1 3kB.) u POCl; (0,127 Mo,
cymmapho 1,5 skB.) ipu 0° B Teuenue 2 4. [TomydeHHBIH MPO3PAYHBIA PACTBOP MEPEHOCHIIH B YIIOMSHYTYIO BBI-
e peaknuoHHyo cMech. [locie 2 4 HarpeBanus npu 80°C, peakIMOHHYIO CMECh OXJIXKIAIN 10 KOMHATHON
TEMITEPaTyphl, MEIUICHHO TOOABIJISIIN BOLY U OCTaHOBKH peakiuu (10 muH). [Tocne oximaxaeHus Ha JIeATHOM
Oane, 00pa30BaBIINECS TBEPbIC BEIIECTBA COOMpaTH (UIBTPAIMEH, MPOMBIBATIN BOAOH (5 MJI) M CYIIWIIH C TIO-
nygenueM 1,61 r (86%) npoaykra 40 B Buae CBETIO-KEITOTO TBEpAOTO BemectBa. MS: [M+1]=416.

PactBop KO-t-Bu (0,739 1, 6,59 mmons) 8 DMF (11 mun) oxmaxmanu mo -50°C. Jo0GaBisiiy Mo KarisiM
stmnmnzonuanoanetar (0,810 mu, 7,00 mmois). Cmech nepememmanu npu -50°C B teuenne 1 4. JoGaBism
YIOMSHYTOE BHIIIE TIPOMEXYyTOouHOEe coeauHeHue tpuazona 40 (1,61 1, 3,87 mmoinp). CMech mepeMeInBaiy mpu
-50°C B Teuenne 30 MUH M MEUICHHO IOAOTPEBAIN 0 KOMHATHOM TeMmeparypbl B TedueHue 4-5 4. Jlo6aBisnu
HachlmeHHbIi Bogueiid pactBop NH4C1 (10 M), 3atem EtOAc (10 mur). Cmecs moaBeprajii BO3JICHCTBHIO YIIbT-
pa3ByKa A paspyIIeHUs] TBEPABIX KYCOYKOB, 3aTE€M TIIAaTENbHO HepememuBany B TedeHne 30 muH. Ocamok
cobupanu ¢puIbTpanuei, TpomMeIBa BoAoH, Et,O u cymmimn ¢ moxy4eHneM HEOYHIEHHOTO MPOIyKTa B BHUIE
Oemoro TBepaoro BemecTa. OUIBTPAT pactpenessiin Mexxay Bonoi u EtOAc; BOIHBIN CIOH OTAEISIITN U DKCT-
parupoBasi 1Ba pasa ¢ momonisio EtOAc; o6sennaennsiii EtOAC ciioii mpoMBIBaIy COJIEBBIM PAaCTBOPOM H CY-
v Hax MgSOy. OuibTpaiis U yaaJeHHe pacTBOPUTEIIS JaBaId TBEPIbIH OCTATOK, KOTOPHIH OOBEIUHSIIH C
TBEPIBIM BEIIECTBOM, MOJYYCHHBIM BBINIE, I XpOMAaTOrpa(uIeckoil OYMCTKH C HCIIOJNB30BAaHHEM KOJIOHKH
RediSep ¢ 24 r cunmkarens u TpaJueHTHOTO dMonupoBanus ¢ nomouipio 0,5-5% MeOH B DCM ¢ nonyuenuem
1,78 T (100%) mmunazona 41 B Buzne Oexoro TBepaoro BemiectBa. MS: [M+1]=460. bensnn a¢up 41 (1,78 T,
3,87 MMoIIB) MOABEPTaM THAPOT€HONIN3Y (BOIOPOJ U3 0aluIOHA) B NMPUCYTCTBUH KaTAIUTHYECKOTO KOJIMYECTBA
10% Pd na yrie B cmecu pactBoputeneid THF (40 mur), MeOH (20 mi) u EtOAc (20 mi) B Teuenne 20 4. Meton
LCMS noka3zbIiBai MoJHOE NCUE3HOBEHHE UCXOIHOTO MaTepraia. TBepablii KaTanu3aTop yaaasuti GuisTpanmeit
yepe3 LEIUT U CIONAaCKUBaIM MOBTOPHO HocTaTo4HbIM KonudecTBoM 30% MeOH B DCM no tex mop, moka
TTOJTHOCTBIO HE M3BIIEKAJIMCh BCE MPOAYKTHI (TIOCTOSIHHBIH KOHTPOJb MeToaoM TCX). @umbTpar, comepikamui
MPOAYKT, KOHIIEHTPUPOBATH O] BaKyyMoM ¢ moryderneM 1,22 r (85%) xuciaoTHOTO npoaykTa 42 B BUIE JKel-
TOBATOTO TBEpAOTO BemmecTBa. MS: [M+1]=370.

K xucnore 42 (1,22 , 3,30 mmons), cycrieHanpoBaHHoN 1 nepemermmBaemoit B THF (25 mur), mpu 0°C no-
0aBISLTM O KaIUSIM KOMIUIEKe OopaHa ¢ auMmetwiacyiabhunom (2 M THF; 19 mu, 38 mmons). Jlensayio GaHro
yIAJISUIN, ¥ PEaKIIMOHHYIO0 CMECh MEePEMENNBAIN ITPU KOMHATHOW Temreparype B Tedenue 16 4. ITocie oxiax-
JICHUS! Ha JIASHOW OaHe, peakMOHHYI0 CMECh OCTOPOXKHO racwii ¢ momouisio MeOH (20 mur) u 3atem nepeme-
NIMBajJM MPU KOMHATHOH TeMmepaType B TEYCHHE HOUYW. PacTBOpHUTENHM ynaisuiv moj BakyymoM. JloOaBmisum
MeOH u ynansum ero nox BakyymoM ete aBa pasa. Ounctka Ha cucteMe ISCO (xononka RediSep ¢ 24 r cunu-
Karens) ¢ Ucnoib3oBaHueM rpaaueHTa 1-8% MeOH B DCM napana 0,625 1 (53%) cnimproBoro mpoaykra 43 B
BUIe Oenoro TBepaoro Bemectea. MS: [M+1]=356.

Jnnzonponwmnazoaukapookcunat (48,3 mr, 0,233 MMOJIb) T00ABIISIIN IO KaIUIAM B TIEpEeMEITMBACMbIN pac-
TBOp crupta 43 (37,5 mr, 0,106 mmois), dpenona (14,9 mr, 0,158 mmons) u PhsP (55,6 mr, 0,212 mMons) B 6e3-
BogaoM THF (0,8 mur) mpu 0°C. JlemsiHyto O0aHiO yAQJISAIH, U TepEeMENIMBaHUE MPOJIOKAIN TPH KOMHATHON
TemIieparype B tedenue 16 4. Merogq LCMS moka3bsiBasl IOJTHOE MCUE3HOBEHHE MCXOIHOTO CIIUPTA. Peakimon-
HYIO CMECh paclpeessuId MeXIy HachIeHHBIM BoAHBIM pacTBopoM NaHCO; u EtOAc. Oprannueckuii cioi
OTIIEJSUTA U TIPOMBIBAIIA BOJOM, COJIEBBIM PacTBOPOM | cymmmiu Hax MgSO,. Tpebyemblii IPOAYKT BBIACIISIN U3
peakuuoHHod cmecu MetojgoMm mnpenapatruBHod TCX 3a ae cramuun (4% MeOH B DCM wu rekca-
HBI/EtOAc/MeOH=47,5/47,5/5, mo ob6wemy) ¢ momyuerueM 5,3 mr (12%) mpomykTa, KOTOPBIH TPEACTABIISI CO-
0ol coenuHeHue 9 B BUe Oexoro TBepaoro Bemectsa. MS: [M+1]=432.

'"H SIMP (500 MTI'ti, CDCly) &: 7,77 (c, 1H), 7,63 (z, 1H, J=3,5 T'w), 7,53 (n, 1H, J=9,0 T'my), 7,31 (m, 2H),
7,17 (nn, 1H, J=3,0, 8,5 I'n), 7,08 (n, 2H, J=7,0 I'm), 6,99 (T, 1H, J=6,5 '), 5,30 (c, 2H), 4,40 (xB, 2H, J=7,0
T'm), 3,96 (c, 3H), 1,38 (1, 3H, J=7,0 T'n).
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ITpumep 17.
Cunre3 coequaenus 10

(/ CO,Et
2!

N \’g'

H3CO

N~
Q:NHO
\ 4
F

10

Coenunenne npuMepa 17 CHHTE3MPOBAIN TAKUM ke 00pa3oM, Kak 3TO ONHMCAHO I puMepa 16, Hcrosb-
3ys 4-dropdeHon Ha mocneanel craauy, ¢ noixydeHueM coequaerus 10 (4,9 mr) B Buze Genoro TBepaOro Beuie-
ctBa: MS: [M+1]=450.

'H IMP (500 MTI'u, CDCly) 8: 7,76 (c, 1H), 7,64 (n, 1H, J=3,5 I'n), 7,53 (x, 1H, J=8,0 T'), 7,17 (az, 1H,
J=2,5, 8,0 I'm), 7,01 (m, 4H), 5,26 (c, 2H), 4,40 (xB, 2H, J=7,0 I'y), 3,96 (c, 3H), 1,40 (T, 3H, J=7,0 T'm).

ITpumep 18.

Cunres coequnaenns 11
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CoenuHenne mpuMepa 18 CHHTE3NPOBAIIM TAaKUM K€ 00pa3oM, Kak 3TO OMUCAHO JJIs puMepa 16, HCIob-
3ysl 3-MeToKcH-(peHOI Ha ToCleHel cTany, ¢ momydeHneM coeanHenus 11 (6,1 mr) B Buzie Gesroro TBEpAoro
BemectBa: MS: [M+1]=462.

'H IMP (500 MTI'u, CDCL3) &: 7,76 (¢, 1H), 7,63 (1, 1H, J=2,5 T'), 7,53 (n, 1H, J=9,0 I'), 7,15-7,22 (M,
2H), 6,67 (m, 2H), 6,55 (ym. an, 1H, J=2,5, 8,0 I'nm), 5,28 (c, 2H), 4,39 (xB, 2H, J=7,0 I'ry),3,96 (c, 3H), 3,81 (c,
3H), 1,39 (1, 3H, J=7,0 I'n).

ITpumep 19.

Cunres coenuHeHus 12

HsCO N,,<
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12

Coenunenne npuMepa 19 CHHTE3MPOBAIM TAKUM ke 00pa3oM, Kak 3TO ONHMCAHO I puMepa 16, ucross-
3ys 2,4-muMeTHI(EHON Ha MOCIeaHel cTaany, ¢ noiaydeHueM coenuaenus 12 (3,1 Mr) B Buze 6e1oro TBEpaoro
BemectBa: MS: [M+1]=460.

'H AMP (500 MI'u, CDCly) &: 7,76 (c, 1H), 7,65 (n, 1H, J=3,0 I'm), 7,53 (x, 1H, J=9,0 T'm), 7,17 (ux, 1H,
J=2,5, 8,5 I'm), 6,98 (m, 3H), 5,26 (c, 2H), 4,37 (x8, 2H, J=7,0 I'n), 3,96 (c, 3H), 2,26 (c, 3H), 2,20 (c, 3H), 1,36
(1, 3H, J=7,0 I'n).

ITpumep 20.

Cunres coequuenns 107

K pactBopy cnmpra 43, rne X=F (momy4enHoro takum xe o0pazom, kak B npumepe, rae X=0OCHj3) (60 mr,
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0,17 mmomns), B THF (0,8 mir) no6asmstmu penon (30 mr, 0,32 mmoins), Tpudpennnpochun (84 mr, 0,32 MMoIIb).
PeakimoHHyI0 cMech NepeMeIInBall MPY KOMHATHOW TeMIlepaType B TedeHue 15 MuH. 3areM oXiaXiaiau Ha
nenssHON Oane u MemyieHHo nob6asisiin DIAD (64 mxi, 0,32 mmons) B THF (0,2 mun). Jlensayro 6aHto yaansiu, u
PEaKIIMOHHYIO CMECh MepeMeInBali MpU KOMHATHOW TeMIiepatype B TedueHue 18 4. Anamus meromom LCMS
BCE €IIe yKa3blBaJ Ha NMPHCYTCTBHE HEKOTOPOTO KOJIHMYECTBAa MCXOJHOTO Marepuana. B peaknmoHHYIO cMech
nobasns Genon (10 mr), rpudenmidochun (28 mr) u DIAD (21 MKIT) 1 IepeMenTuBaIA B TCUSHHUE €IIIe OJTHO-
ro gaca. PacTBopurtens Mcmapsuii U HEOUWIIICHHBI MaTepuall ounIam XxpomaTtorpadueii (komonka RediSep ¢
12 r cunmukarens, daoupyronuii pactBoputens: EtOAc) u npenapatuBHoit TCX (350HpYIOMIHNA pacTBOPUTENb:
5% MeOH/47,5%EtOAc/47,5% rexcansl) ¢ momydenueM 11,4 mr (Beixon 16%) mponykra coeaunenust 107.
[M+1]=421).

'H SIMP (CDCl3) 8 7,92 (1H, a1, J=3.5, 8,5 T'u), 7,80 (1H, ¢), 7,63 (1H, an, J=5, 10 T'w), 7,38 (1H, m), 7,31
(2H, T, J=8,5 I'm), 7,07 (2H, n, J=8,5 I'm), 7,00 (1H, T, J=8,5 I'n), 5,3 (2H, ¢), 4,39 (2H, kB, J=7 '), 1,38 (3H, T,
J=7T).

ITpumep 21.

Cunres coenunenns 111

N
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K cycnensuu cnimpra 43 (X=Me) (160 mr, 0,47 mmo:b) B atteTorutpuiie (9 mi) modasnsmm POBr3; (405 mr,
1,41 mmonn). Peakimonnyio cMech HarpeBanu mpu 80°C B TedueHHe 5 4. PeakimOHHYIO cMech OXJIaXIalu Ha
NeassHON OaHe W NoOaBJsUIM HACHIIEHHBIH BoaHbIN pacTBop NaHCO;. TTomydeHHBINH pacTBOP SKCTPArupOBAIIN C
nomornisio DCM (3X). O0bennHeHHbBIe OpraHndeckue (a3bl MPOMBIBATIHM COJIEBBIM PACTBOPOM M CYIITHIIA HAT
MgSO,. PactBopuTens KOHIEHTPHPOBATIM C MoOJydeHHEeM TpeOyemoro mpoxykra, 166 wmr, 88% BeIXOZ,
[M+1]=403.

K cycnensnn ynomsiHyToro Belie nmpousBoaHoro ankuinopomuna (30 mr; 0,075 MMomnb) B oGeckuciopo-
xenHoM DME (2,7 min) no6asisumi 3-mupuauHO0poHOBYIO KUCH0TY (14 mr, 0,11 mmons) u 2 M pactBop Na,CO;
(0,22 My, 0,44 MMmonb). CycneH3HIo IepeMelInBalId P KOMHATHOW TeMIlepaType B T€UE€HHE 5 MHH, 3aTeM J0-
6asistm PACly(PPh;), (10 mr, 0,015 mmons). CycnieH3H1o HarpeBajii MUKPOBOJIHOBBIM H3ydeHneM npu 85°C B
TeueHne 1 4. PeakmoHHYIO cMech OXJaXXIaidHl U pa30aBiIsiId BOJOW M SKCTparupoBaiu ¢ nmomoinsio EtOAc (nBa
paza). OObeAMHEHHBIE YKCTPAKTHI IPOMBIBAIA COJIEBBIM PACTBOPOM U Cymnian Hax MgSO,. @unbTparus 1 KoH-
[IEHTPUPOBAHKUE JABAIM HEOUYHUIICHHBIM TMPOIYKT, KOTOPBIM OUYHWINAIN IBYXCTamuiHOW mpenaparuBHOr TCX
(amonpyromas cucrema: 3% MeOH B DCM) ¢ momyuennem 5,3 mr (Bbrxon 18%) mpoxykra coemunenns 111.
MS: [M+1]=401.

'H SIMP (CDCl) & 8,66 (1H, yur.), 8,48 (1H, yur.), 7,96 (1H, ¢), 7,79 (1H, c), 7,66 (1H, 1, J=8 T'm), 7,50
(1H, x, J=8 I'm), 7,43 (1H, n, J=7 T'm), 7,23 (1H, m), 4,42 (2H, k8B, J=7 I'n), 4,18 (2H, ¢), 2,54 (3H, ¢), 1,44 (3H,
T, J=7 I'n).

ITpumep 22.

Cunte3 coenuHeHus 48
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o 170 O
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‘;i/N -

R= | \/@ coeduHeHue 51
AN

K crmupry 43 (186 mr, 0,523 Mmoip), mepememmBaeMomy B DMSO (1 mi) u quxmopmerane (2,5 M), mpu
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KOMHATHOU TemmepaType no0aBisui tpudTiiamuH (0,394 M, 2,82 MMOITB) M KOMILUICKC MUPUINHA C TPUOKCH-
JoM cepsl (225 mr, 1,41 Mmmons). [Tocne 3 4 mepeMemnBaHus PEaKIIMOHHYIO CMECh TACHIIM BOAOH (5 MJT) M 9KCT-
parupoBaii TpH paza dTuianetatoM. OObeAMHEHHBIN OpraHMYeCKH PacTBOP MPOMBIBAIN BOJIOH, COJIEBBIM pac-
TBOpPOM M cymmiau Hag MgSO,. ANbIETHIHBIN TPOAYKT 57 BBIASISIIA KOJOHOYHOH (udm-xpoMarorpadpueii B
cucreme ISCO (xononka RediSep 4g), ucrons3ys rpaguentroe mouposanue 0,5-8% MeOH B DCM. Iloxyya-
mm 84,4 mr (46%) B BUzIE )KEATOBATOTO IMIEHOOOPa3HOT0 TBEpAOTo BemecTea. MS: [M+1]=354.

K mepememmnBaeMomy pactBopy anpneruna 57 (15,5 mr, 0,0439 mmons) B 1,2-muxmopatane (0,3 mur) mpu
KOMHATHOW TemrepaTtype mobapisiiau nupposmaud (5,5 mxm, 0,0658 mmois). [Tocine 2 MUH mepeMemnBaHus,
pacTBOp CTaHOBHIICS Mpo3paunbiM, U nobarisutt NaBH(OAcC); (14,4 mr). PeakimoHHy0 cMech epeMenInBaIn
B TEUCHHE 4 4 U racwiii HacklmeHHBIM pacTBopoM NaHCOj; u skcTparupoBamu Tpu pasa tunaneratom. O0be-
JUHEHHBIN OpraHUYeCKHH CJIOM IMpOMBIBAIM BOAOH, COIEBBIM pacTBOpoM U cymuau Haa Na,SO,. IlpenapaTtus-
Hast TCX ¢ 10% MeOH B DCM naeana 13,1 mr (73%) tpebyemoro coenuHeHus 48 B BUIE MPO3PAYHOTO IJICH-
K0oOpa3Horo TBepaoro Bemectsa. MS: [M+1]=409.

'H SIMP (500 MT', CDCl3) &: 7,74 (c, 1H), 7,62 (1, 1H, J=3,0 T'w), 7,51 (x, 1H, J=9, 0 T'w), 7,14 (az, 1H,
J=3,5, 9,0 I'y), 4,42 (x8, 2H, J=6,5 T'm), 3,94 (c, 3H), 3,87 (ym. c, 2H), 2,65 (ym. ¢, 4H), 1,79 (ym. c, 4H), 1,44
(1, 3H, J=7,0 T'my).

ITpumep 23.

Cunres coenuuenus 49

49

CoenuHeHne mpuMepa 23 CHHTE3UPOBAITU TAKUM K€ 00pa3oM, Kak 3TO OMHCAHO LIS puMepa 22, UCIIOIb-
3ys MOp(hOJIMH Ha TOCHIEeIHEN CTauH, C TIOTyYEeHUEM COSIUHEHUS MpuMepa 23 B BUE MPO3PATHOTO IICHKOOO-
pasHoTO TBepJO0TO BemecTBa: MS: [M+1]=425.

'H SIMP (500 MI'u, CDCly) &: 7,75 (¢, 1H), 7,63 (n, 1H, J=3,0 T'w), 7,52 (1, 1H, J=9,5 T'w), 7,15 (ax, 1H,
J=3,0, 9,0 I'y), 4,42 (xB, 2H, J=7,5 T'm), 3,95 (c, 3H), 3,76 (yu c, 2H), 3,71 (yu ¢, 4H), 2,57 (yu. c, 4H), 1,44
(1, 3H, J=8,0 I'n).

ITpumep 24.

Cunres coequuenus 50
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50

CoenuHenne mpuMepa 24 CHHTE3UPOBAITU TAKUM K€ 00pa3oM, KaK 3TO OMHCAHO LTS puMepa 22, UCIIOIb-
3ys TUAITHIAMHUH HA MOCICAHEH CTaluu, C MOJYyYCHUEM COCIUHCHUS mpuMepa 24 B BUAC MPO3PAYHOTO IUICHKO-
o0Opa3Horo TBepaoro Bemiecta: MS: [M+1]=411.

'H SIMP (500 MI'r, CDCl3) 8: 7,74 (c, 1H), 7,64 (ymr. 1, 1H, J=3,0 '), 7,51 (n, 1H, J=9.0 I'n)), 7,15 (az,
1H, J=2,5, 9,0 T'), 4,43 (xB, 2H, J=6,5 T'm), 3,96 (c, 3H), 3,86 (ym. ¢, 2H), 2,64 (yur c, 4H), 1,44 (1, 3H, J=8,5
T'm), 1,15 (ym. ¢, 6H).

IIpumep 25.

Cunres coequaenns 51

N
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CoenuHeHre npuMepa 25 CHHTE3MPOBAIN TAKUM )K€ 00pa3oM, Kak 3TO ONHMCAHO IS puMepa 22, HCIOJIb-
3ysl METWJIOCH3WIAMHMH Ha TOCIEAHEH CTaanu, C MOJyYeHHEM COEeIMHEHHs NpHuMepa 25 B BHIE HPO3PayHOTOo
TUICHKOOOpa3HoTo TBepaoro BemecTtsa: MS: [M+1]=459.

'H SIMP (500 MI'u, CDCLy) &: 7,75 (¢, 1H), 7,63 (n, 1H, J=3,0 Tn), 7,51 (x, 1H, J=8,5 I'n), 7,36 (ymr. 1,
2H, J=8,0 I'm), 7,30 (m, 2H), 7,23 (m, 1H), 7,15 (g, 1H, J=3,0, 9,0 '), 4,38 (xB, 2H, J=7,5 '), 3,95 (c, 3H),
3,85 (ym ¢, 2H), 3,63 (ym. ¢, 2H), 2,25 (c, 3H), 1,41 (1, 3H, J=7,0 I'n).

IIpumep 26.

Cunres coequuenns 170

-78 -



036844

170

N3obytupamunokcum (41,8 mr, 0,41 Mmmoub) u a¢up 48 (27,9 mr, 0,0683 MMOIIB) B KPYTIIOAOHHOHW KOJIOE
MOJBEPTalid HECKOJIBKO Pa3 a3e0TPOIHOM IePeTOHKEe ¢ TOIYOJIOM Ha POTAIIMOHHOM HCIIApUTEIe, CyCIICHINPOBa-
mm B 6e3BogroM THF (0,6 M) u 3aTem oxaxkmanu 1o 0°C. Hob6asmsuin NaH (60% cycnensus B macie, 10,9 mr,
0,273 mMoup). JleasHyto 6aHIO yIaisuid, M peaKIIMOHHYIO0 CMECh MTepeMeInBalIi P KOMHATHOHN TemIiepaType B
teuenne 20 muH, 3aTreM HarpeBasnu npu 70°C B TeueHue 6 4 u oxmaxkganu. JloGarmsua Boay (4 mil), B cMech
JKCTparupoBaiid TpH pasza ¢ nomoribio EtOAc. OO0beTMHEHHBIH OpTraHNYECKHA PacTBOP MPOMBIBAIH COJICBBIM
pactBopoM u cymm Hajg MgSO,. [penaparusras TCX ¢ 10% MeOH B EtOAc naBana 10,4 mr (34%) tpeOye-
MOTO MpoAayKTa coequHeHus 170 B Bue Mpo3payHoro IEHKOOOpa3HOTo TBepAoro Bemectsa. MS: [M+1]=447.

IIpumep 27.

Cunres coenuHeHHs 52:

N
' >—Cokt
N4 ~ ) COsEt
/@[ H, Pd/C N
OH —_—
Ri N . Al R
N:N 1 |\’]‘\
R, =OMe 43 °N

Ry =Me; Ry = H coeannetime 102

(HO)B._
\GR Pd(PPhs)s, Na,COs
= unu PACdppf

N~ R4 = OMe, Rz = m-CI-Ph. coegntenve 52
R1/©:N/\€_/R2 R1=0OMe, R; = m-CN-Ph. coeaunenve 53
Ry =Me; Ry = 0-Cl-Ph: coeaunrenne 54
R1 = Me; Ro = Ph: coeaguxenue 101
R4 = OMe, 0-Cl-Ph: coeguHenue 108

Ucxonnsrii crmpt 43 (160 mr, 0,45 mmonb) oOpabartsiBanu TpuOpomuaoM okcuna ¢ocdopa (400 mr, 1,4
MMmodb) B aneroutpmiie (10 mur) mpu 80°C B Teuenue 5 4. PeakiponHyro cMech 3ateM oxmmaxaanmu a0 0°C, ra-
CHJIM HaChIIEHHBIM BOIHBIM pacTBopoM NaHCO; u skcTparupoBany Ba pa3a auxjaopMeranoM. O0be TMHEHHBIH
JTUXJIOPMETaHOBBIA PacTBOP MPOMBIBAIIM COJIEBBIM PAacTBOPOM M cynrui Hax MgSO,. OuabTpaist 1 yaaieHmne
pacTBopuTeNs Mox BakyymoM maBanu 173,3 mr (92%) Opomuna B Bue jKEITOBATOTO MEHOOOPA3HOTO TBEPIAOTO
BemecTBa. MS: [M+1]=418.

K cycnensun 6pomuna (55 mr, 0,131 MMoJIb) B TUMETOKCHATaHe (2 MII, IETa3upOBaHHBIN) nobaBmsum 2 M
pactBop Na,CO; (0,39 mi, 0,78 MMoib) U 3-x510pHeHHTOOPOHOBYIO KHUCTOTY (42,2 MT, 0,27 MMOITB). Peakiinon-
HYIO CMECh TIepeMEIINBAIIA TP KOMHATHOH TemriepaType B TedeHue 2 MuH, 3ateM no0asisian PA(PPh;), (75 mr,
0,065 MmMoms), U cycrieH3uto HarpeBanu npu 85°C Ha mMacnsHOl OaHe B TeueHue 90 muH. [Tocne oxmaxxaeHus,
peakuMoHHyI0 cMech pa3baBisun ¢ momouipio EtOAc 1 mpombIBaiii COJIEBBIM pacTBOpOM. BoaHsIi cioii oTae-
JSUTM M 9KCTParupoBajy TpH pasa ¢ nomombio EtOAc. Bee oprannueckue ciiow OOBEIUHSIM M CYLIMIM Hal
Na,S0Oy, 3aTeM QUIBTPOBAIH, U PACTBOPUTEIH YIAISIIH MO BaKyyMoM. [TpOAYKT BBIICIISIIN TyTEM MPOBEACHUS
MOCIEA0BaTENBHBIX O4MCTOK MeTonoM mnpenapatuBHoi TCX, ucnons3ys 20% rexcansl B EtOAc, 3atem 5%
MeOH B DCM. Tlonyganu 9,6 Mr npoaykra (coenuHeHus 52) B BUJe KOPUUIHEBATOTO TBEPAOTO BeliecTBa. MS:
[M+1]=450.

'H SIMP (500 MI'u, CDCly) &: 7,75 (c, 1H), 7,64 (n, 1H, J=3,0 '), 7,51 (n, 1H, J=9,5 T'm), 7,31 (ymr c,
1H), 7,23 (ym. ¢, 1H), 7,17 (m, 3H), 4,43 (xB, 2H, J=7,0 ['m), 4,15 (c, 2H), 3,96 (c, 3H), 1,44 (1, 3H, J=8,0 ['m).

ITpumep 28.

Cunres coequHeHus 53
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CoenuHenne mpuMepa 28 CHHTE3UPOBAIIM TAaKUM K€ 00pa3oM, Kak 3TO OMUCAHO JJIs puMepa 27, HCIIOb-
3ys 3-1MaHo(heHNUI-00pOHOBYIO KUCIIOTY Ha MOCIIEAHEH CTaluy, C TIOJydYeHUEM COeTUHEHHS puMepa 28 B BUIIE
KOPUYHEBATOro TBepAoro BemecTtsa: MS: [M+1]=441.

'H SIMP (500 MI'u, CDCly) &: 7,75 (c, 1H), 7,66 (yur. c, 1H), 7,64 (x, 1H, J=3,0 T'w), 7,61 (yur. x, 1H,
J=7,5Tw), 7,39 (t, 1H, J=7,5 '), 7,16 (ux, 1H, J=3,5, 9,5 I'n), 4,45 (xB, 2H, J=7,0H), 4,20 (c, 2H), 3,96 (c, 3H),
1,45 (1, 3H, J=7,0 I'n).

ITpumep 29.

Cunres coenuHeHus 54

54
CoenuHenne mpuMepa 29 CHHTE3UpOBaIN TaKUM e 00pa3oM, Kak 3TO OMHCAHO UL mpuMepa 27, UCXOs
U3 CIMpTa, Tae Ri=meTmi, u ucnons3ys 2-x10p(heHnI00pOHOBYIO KHCIOTY Ha MOCIEAHEH CTaI|u, C TOJIyYeHHU-
€M coeluHeHus Ipumepa 29 B Bue KOPUIHEBATOrO TBEPAOro BemecTsa: MS: [M+1]=434.
ITpumep 30.
Cunres coenunenus 101

N
© —CO,Et

T
Me/gw<p
N:N
101
Coenunenne mpuMepa 30 CHHTE3UPOBAIN TaKUM e 00pa3oM, Kak 3TO OMHCAHO ULl mpuMepa 27, UCXOs
U3 CIUpTa, rae Ry=MeTni, u ucnosnb3ys GpeHmIOOPOHOBYIO KHCJIOTY Ha MOCIEAHEH CTaauu, ¢ IMOJyYeHHUEM CO-
ennHenus npuMepa 30 B BUIE KOPHMYHEBATOTO TBEPJOIO BEIECTBA, KOTOPOE OYMINANN Xpomarorpadueit (ko-
nonka RediSep ¢ 4 r cunukarens, amoupyroninid pacrBopurens: EtOAc), 3arem npenapatusHoit TCX (a:ron-
pyromas cuctema: 40% DCM/40% rekcansl/17% EtOAc/3% MeOH) ¢ monyuenuem 5,9 mr (Beixon 31%) mpo-
nykta coeaunenus 101. MS: [M+1]=402.
'H IMP (CDCLy) & 7,96 (1H, ¢), 7,77 (1H, ¢), 7,55 (1H, m), 7,47 (1H, m), 7,32 (5H, M), 4,41 (2H, ks, J=7
T'm), 4,17 (2H, ¢), 2,53 (3H, ¢), 1,43 (3H, 1, J=7 T'm).
ITpumep 31.
Cunres coequuenns 102

102
K cycnensun 6pomuna B EtOAc (2 M) m MeOH (2 mi) poGasmsinn aktuBupoBanusiii 10% Pd/C (5 mr).
CycnieHsuto mepeMemuBaim B atMochepe Bojopona B Tedenue 48 4. PactBop (umbTpoBamm depes IIENHT.
OwIbTpaT KOHIICHTPUPOBAIN M OUUIIIAN XpomaTorpadueit (koionka RediSep ¢ 4 r cumkaresst, Smonpyomui
pactBoputens: EtOAc) ¢ momydenuem 15,9 mr (33%) tpebyemoro nponaykra coeauneHus 102. MS: [M+1]=324.
'H SIMP (CDCls) & 7,96 (1H, ¢), 7,78 (1H, ¢), 7,49 (1H, 1, J=9 T'm), 7,42 (1H, 1, J=8 I'n)), 4,43 (2H, ks,
J=7,5Tn), 2,53 (3H, ¢), 2,44 (3H, ¢), 1,45 (3H, T, J=7,5 T').
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ITpumep 32.

Cunre3 coenquaenus 108:
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K cycnenzun npounsBogHoro 6pomunaa, rae Ri=0Me, (18 mr, 0,043 MMoip) B obeckucnopokenHom DME
(2 M) mobapnsumm 2-x10pdeHmdopoHoByto kuciaoty (10 mr, 0,065 Mmmonb) 1 2 M pactBop Na,COj; (0,13 mur,
0,26 MMmonp). CyclieH3HuI0 nepeMelInBaIl MPU KOMHATHOM TeMmIiepaType B TeueHHe 15 MUH, 3aTeM J00aBIIsiIn
PdCl,dppf (7 mr, 0,009 Mmmons). CycrieH3uto HarpeBaiu Ha MacisHo# Oane npu 85°C B Teuenue 1 4. Peakimon-
HYI0 CMECh pa30aBIISsLTH BOJON M 3KCTparupoBaim ¢ nomomsio EtOAc (nBa paza). OObeAHMHECHHBIC 3KCTPAKTHI
MPOMBIBAJIA COJIEBBIM pacTBOpPoM M cymwin Hajg Na,SO,. dunbTpanys U KOHIEHTPHPOBAHHE IaBad HEOYH-
IIEHHBIH NPOJYKT, KOTOPbIH ounnianu npenapatuBHoii TCX (amoupytomas cuctema: 5% MeOH/ 47,5% rex-
can/47,5% EtOAc) c mosryuennem 3,5 mr (Bbrxon 18%) npomykra coequnaenus 108. MS: [M+1]=451.

'H SIMP (CDCl;) & 7,77 (1H, ¢), 7,63 (1H, 1, J=3 I'n), 7,52 (1H, 1, J=11,5 T'w), 7,36 (1H, m), 7,31 (1H, M),
7,18 (2H, m), 7,14 (1H, ox, J=3, 9 I'm), 4,38 (2H, kB, J=7I'm), 4,27 (2H, c), 3,94 3H, ¢), 1,41 3H, T, J=7 T'my).

Cxema 18a
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Cxema 18b

0
r,N
N~{ oH
4 : ’\F‘N
" 66 W (/N
) iIN{—@
EbC. MeQ' N
CH;NHCM: | -
l ¢ © 1) PhMgB Ne N/>‘
o]

r/N/ CMe 2) NaBHy4 R'= CH;OPh coeaunHenme 142
/q{ N’ 3) Et;SIHITFA
MeO N

)
7 M. N/)‘ R

EtMgBr o)
_N
e Nr/
1) DiBAI-H
2) deOxo-Fluor MeG N 1 R'= CH,OPh.
NI /> X coepuHeHue 123
“N
o =4
N“/{_—<F
N R!= CHOPh
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ITpumep 33.
CuHTEe3 cOeqUHEHNS 55
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K pactBopy coemunenus 58 (6,6 T, 33,5 mmonns) B quxinopmerane (100 mur) mobasmsimm DIPEA (8,65 T, 67
mMmoutb), HOBt (5,4 1, 36,85 mmoins) u EDCI (9,6 T, 50,3 MMounb). TTocine npubiam3uTeibHO 15 MUH mepemMenin-
BaHMsI, K TOMOTEHHOHN PEaKIMOHHOW cMecH 00aBILUTN IO KaIuIsIM pacTBop 2,4-muMeTokcubeH3niaamMuna (5,6 T,
33,5 mmonb) B nuxiopmerade (50 mur) B atMocdepe azora. [lomydyeHHyI0 cMech NepeMennBaIn B atMocdepe
a30Ta MpH KOMHATHOM Temmeparype B TeueHue 16 4. PeakmoHHyI0 cMech MpOMBIBAIM MocieaoBaTenbHo 1N
NaOH (100 mu), Bomoii (100 mu) u conebiM pactBopoM (100 mir). Opranudeckyro ¢asy 3aTeM CYIIWINA Hal
Na,SO,4 ¥ ucnapsny ¢ NoJydeHHEM HEOUUILEHHOTO TBEPAOTO MPOAYKTa 59, KOTOPBIM KPUCTAUIU30BAIN U3 ITHU-
JoBoro cnupra. PuibTpanys U CyIIKa Ha OTKPBITOM BO3AYXE AaBAJIN YHCTHIH >KENTOBATO-0€JIbIH TBEPbIi Ipo-
IykT 9,8 T (96%), (MS: [M+1]=347).

K pactBopy coequnenus 59 (9,8 r, 28,3 mmons) B MeOH/EtOAc (1:1, 100 M) no6asmsmm 10% BiakHBIH
Pd-C (1,8 1, 10% mmoms). ITocne Tpex mocienoBaTeNbHBIX BAKYYMHPOBAaHUI M MPOAYBOK a30TOM, T€TEPOTEH-
HYIO PEaKIMOHHYIO CMECh IOIBEPraid THAPUPOBAHUIO BOJOPOIOM M3 OayioHa MpH aTMOC(EepHOM JaBICHUHN 10
TeX IMop, TTOKa HE TpeKpamanach abcopomnus BoAopoia, MPUOIU3UTENbHO 4 Jaca. PeaknmoHHy0 cMech QUIIbT-
poBaiu 4epe3 cIoH IeJuTa U UCHapsuli ¢ NOIydYeHHEM YUCTOro Tpedyemoro npoaykra 60 B BUJE KOPUIHEBOTO
macia 8,63 r (96%), (MS: [M+1]=317). DTOT NIpOAYKT UCIIOIH30BAIN HENOCPEICTBEHHO Ha CIEIYIOIIEH CTaluH.

K pactBopy coenunenus 60 (8,63 1, 27,3 Mmoip) B quxsnopmerane (100 mir) nobasmsiiam TpudsTiiamMu (5,5
r, 54,6 MMoinp). CMech OXJIaXKIalld Ha JIeAIHON OaHe M oOpabaThiBanu OpoManeTraxiopuaoM (5,2 r, 32,76
MMOJIB) B arMocdepe azorta. JlensHyro OaHIO ynamsum, ¥ CMech MPOJOJDKaIM IepeMelInBaTh B TedeHune 18 u.
PeakimoHHYI0 CMeCh NTPOMBIBAJIM MOCJIEA0BATENIFHO HACHIIEHHBIM pacTBopoM NaHCOj; (100 mur), Bonoit (100
MJI) 1 coJieBbIM pacTtBopoM (100 mir). Opranndeckyro ¢a3y 3atem cyni Haa Na,SO4 1 HCTIapsuid ¢ MOJTy9IeHU-
€M HEOYHIIEHHOTO TBEPIOTro Mpoaykra 61. HeounImeHHBIH TpOIyKT KPUCTAILTH30BAIHA U3 METaHoIa, (pUIsTpo-
BaJIM U CYIIWIIX C TIOJTyYe€HHEeM KOPUIHEBOTO TBepaoro ynctoro npoaykra 10,3 T (87%), [MS: 439].

K pactBopy coemunenus 61 (10 1, 22,9 mmoins) B DMF (1000 M) mo6asmsmu K,CO; (4,8 T, 45,8 MMOJTB).
Cwmech HarpeBaym nipu 50°C B Teuenne 24 4. Ananu3 metogoM LCMS moka3bpIBa NOJHOE TpEBpalleHUe B Tpe-
OyemsIii mpomykT. CMech OXJaXJald 10 KOMHATHOW TEMIIEpaTyphl, U HEOPTaHWYECKOe TBEPIOE BEIECTBO
¢unpTpoBaNM. PacTBOpHTENs ynamsum mox rryOOKMM BakyyMmMoM. [loiydeHHbBIH HEOYHMIIEHHBIH NPOAyKT 62
KPHUCTAJUTU30BAIN U3 METAHOIA, (QUIBTPOBAIN M CYLIMIN C MOJTYYESHHEM YHCTOTO IMPOAYKTA B BHJEC KOPUYHEBOTO
TBepaoro BemecTa 6,4 T (78%), (MS: [M+1]=357).

K coequnenuro 62 (4,46 T, 12,52 mmouns), pactBoperromy B 2,5:1 THF/DMF (50 mi), mpu -20°C mobas-
nsum t-BuOK (97%, 1,88 1, 16,28 mmons). Cmech moporpeBaiu no 25°C u mocnie nepeMemmuBanus B Teuenue 30
MUH OXJIaxaanu cHoBa a0 -20°C. 3aTeM mo KamisaM g06aBisum quatwixiopdocdar (2,35 mu, 16,28 Mmoib), u
CMeCh TIepeMEeTNBAIN B TeUeHHE 3 4 Tipu HarpeBanuu ot -20 mo 25°C.
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Peakmmonnyro cmeck moBTopHO oxnaxnaanu no 0°C u mobarisim stwimsonuanoanerar (1,92 mu, 17,53
MMoOIB). 3ateM oxyaxaanu 1o -78°C, nobasmsum t-BuOK (97%, 1,88 r, 16,28 MMonb) U nepeMeIinBaiy 1pu
KOMHATHOW TeMITepaType B TeUeHHE 5 4. X0/ peaKIHH MOCTOSTHHO KOHTpoiupoBamu metogoM LC/MS. Peaknu-
OHHYIO CMeCh TacHiu ImyTeM fobamienus 1:1 Haceimenusrit pacrop NaHCO;3/H,0 (140 mur), ocamok GuibTpo-
Baiy, npombIBaiid H,O u cymmnm Ha Bo3ayxe B TedeHne HouH ¢ momyderneM 4,81 1 (85%) mponsBogHOTO MMH-
Jasona 63 B BUIE JKEATOro TBepaoro Bemecta (MS: [M+1]=452).

K coeaunennto 63 (4,81 r, 10,65 mmons) B nuxmopmerane (35 mur) mpu 0°C nobasisumi TpHPTOPYKCYCHYIO
kucnoty (35 mur), 3aTeM 10 KaruisiM TpUPTOpMETaHCYIbPOHOBYIO kucaoTy (1,9 mi, 21,31 mmomns). Cmech mo-
JIOTPEBAIN IO KOMHATHOM TEMIIEpaTypbl, IEPEMENINBAIN B TeUYeHHE 2 4, 3aTeM KOHIEHTPHPOBAIN C MOIyYCHHU-
€M OCTaTKa, KOTOPBIH pacTBOpsiM B auxiopMmerane (120 mur). HeounieHHbI pacTBOp pacnpenelsii Mexay
OXJIaKAEHHBIM HachleHHbIM pacTtBopoM NaHCO; m nuxmopmeranoM. OpraHndecKre SKCTPaKThl 00beaHHSIIH,
cymmmi (MgSO,), GuabTpoBaiM M KOHIEHTPUPOBAIM C mosrydeHueM 3,2 T (99%) npoaykra 64 ¢ ynaieHHOH
3alIMTHOM TPyNHoil (KOPUYHEBOTO TBEPAOTO BEIECTBA) JOCTATOYHOW YHMCTOTHI JUIS HCIIOJB30BaHMS Ha Clle-
nyromeit ctanuu (MS: [M+1]=302).

K makramy 64 (51,8 mr, 0,172 mMous) u N,N-gumetusn-n-roryuauny (93,0 mr, 0,688 MMoib), mepemern-
BaeMbIM B xJopoensone (1 mi), B atMmocdepe azora godasismu POCI; (52,7 mr, 0,344 mmons). PeakimonHyro
cMmech 3ateM HarpeBanu nipu 135°C B Teuenue 2 4. [Tocie oxmakieHUsT 1O KOMHATHOM TeMIepaTyphl, B peaKIln-
OHHYIO CMECh K UMHUHOXJIOpHIY 65 moOaBisiii ruapasul GeHOKCHYKCYCHOM KucioThl (228,4 Mmr, 1,36 MMOIb),
3atem DIPEA (90 mxun). PeakimmonHyro cMech IepeMeInnBaii Ipu KOMHATHON TemnepaTtype B Tedenue 30 MuH,
3atem HarpeBau npu 100°C B Teuenne 90 MuH. PeaknMoOHHYIO CMECh OXJIaXKIaH, JOOABISIIN HACHIIEHHBIH
BoaHbli pactBop NaHCO; M sKCTparmpoBajii TPH pas3a dTHIIALETATOM, OOBEIMHCHHBIH OPraHWYECKUH CIIOH
MPOMBIBAJIN COJIEBBIM pacTBOpoM M cymrwin Hax MgSO,. Ilocne GpuiapTpanuy 1 KOHIEHTPUPOBAHUS, TPOAYKT B
BUJIC COCIMHEHMS 55 BBIACISUTM KOJOHOYHOH (umm-xpomaTorpadueii B cucreme ISCO (xononka RediSep 4 r,
smoupyronmid rpaauert 1-10% MeOH B DCM) B Buzme Oenmoro TBepaoro BemiecTtBa, macca 8,6 mr. MS:
[M+1]=432.

'H SIMP (500 MI'u, CDCly) &: 7,81 (c, 1H), 7,71 (1, 1H, J=3,5 T'u), 7,52 (u, 1H, J=9,0 I'm), 7,32 (M, 2H),
7,21 (an, 1H, J=2,5, 8,5 '), 7,11 (xm, 2H, J=8,5 '), 7,02 (M, 1H), 5,44 (c, 2H), 4,38 (xB, 2H, J=7,5 T'm), 3,94 (c,
3H), 1,39 (1, 3H, J=7,0 T'my).

ITpumep 34.

Cunres coequHeHns 56
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CoenuHenne mpuMepa 34 CHHTE3UPOBAITU TAKUM K€ 00pa3oM, Kak 3TO OMHCAHO IS puMepa 33, UCIIoIb-
3ys ruapasua 4-gropheHOKCHYKCYCHON KUCIOTHI HAa MOCJICIHEN CTaIuH, C MOJydCHHEM COCIMHCHUS MpHMepa
34 B BUJE KEATOBATOTO TBEpAOro BemecTBa: MS: [M+1]=450.
'H SIMP (500 MI', CDCls) 8: 7,82 (¢, 1H), 7,73 (m, 1H, J=3,5 '), 7,53 (x, 1H, J=10,0 I'xy), 7,22 (ax, 1H,
J=3,5,9,0 I'n), 7,08-6,99 (M, 4H), 5,41 (c, 2H), 4,41 (xB, 2H, J=7,0 T'), 3,95 (c, 3H), 1,42 (1, 3H, J=6,5 ').

ITpumep 35.
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Cunres coequuenus 103
N
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CoenuHeHne mpuMepa 35 CHHTE3UPOBAITU TAKUM K€ 00pa3oM, Kak 3TO OMHCAHO TS puMepa 33, HCIIoib-
3ys THApa3ui 2-METOKCHYKCYCHOW KHCIIOTHI Ha TIOCJICIHEH CTaIuu, ¢ TOTYYCHUEM COCTUHCHHUsS mpuMmepa 35 B
BUJIE JKEJITOBATOT0 TBepAOoro BemecTBa: MS: [M+1]=370.
ITpumep 36.
Cunrtes coequuenus 118
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Auneramugokcum (8,4 mr, 0,108 MMoIb) mOJBEprajgn a3e0TPOMHON MEPErOHKE C TOIYOJIOM Ha POTOPHOM
ucnaputene, 3areM cycrnenauposany B THF (1,0 mur). o6asmsum NaH (60% cycnensuio B MUHEpajIbHOM Mac-
ne, 3,3 mr, 0,081 MMoITB), 1 CMech TIepeMEITMBAIIA IPU KOMHATHOM TemrepaType B TedeHue 10 muH. 3aTem no-
Gassuy a¢up 55 (23,2 mr, 0,054 mmons). Tlocie 40 MuH epeMenTMBaHus IPU KOMHATHOM TeMIiepaType, peak-
IMOHHYIO cMech HarpeBanu nipu 70°C B Teuenue 4 4. [locrme oxXmakaeHUs, K PEaKIIMOHHON CMECH JTOOaBIISLITA
XOJIOHYIO BOAY (5 MII) M 0cafiok cobupaiy GuIbTpanuen, MpOMBIBaIN BOAOKH U CYIIWIIH C MTOJydeHueM 9,7 Mr
(41%) Tpebyemoro mpoayKTa B BHE )KEITOBATOTO TBEPIOTO BemecTBa. MS: [M+1]=442.

ITpumep 37.

Cunre3 coenunenus 128
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CoenuHenne mpuMepa 37 CHHTE3UPOBAIM TaKUM K€ 00pa3oM, KakK 3TO OMUCAHO IUIS MpuMepa 36 BEHIIIE,
UCTIONB3Ys dhupHOe coenuHenne 103 Ha mocieqHed cTaaud, ¢ TMOJIYYCHHEM COCAWHCHHS mpuMepa 37 B BHUJIC
KOpUYHEBATOro TBepAoro Bemecrsa: MS: [M+1]=380.

ITpumep 38.

Cunres coenuuenns 130

130
CoenuHenne puMepa 38 CHHTE3UPOBAIN TaKUM e 00pa3oM, Kak 3TO OMHCAHO Ui mpuMepa 36, UCXOost
n3 3¢upHOTo coenmuueHus 103 1 MPOBOISA KOHACHCAIMIO C H300YTUPAMHIOKCUMOM, C TIOTydYEHHUEM COCITUHEHUS
npumepa 38 B BUJE KENTOBATOro TBEpAOro BemecTBa: MS: [M+1]=408.
ITpumep 39.
Cunre3 coequnenus 119
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K xap6onoBoii kuciore (13,9 mr, 0,0345 MMOIb, NOTY4YECHHON THAPOIU30M 3(HPHOTO MPEALISCTBEHHUKA

55 B LiOH), mepememmuBaemoit 8 DCM (0,2 mi), nobasisun HeoneHTHnoBbId crupt (30,4 mr, 0,345 MMoIb),
DMAP (4,2 wmr, 0,0345 mmons) u EDC (20 mr, 0,104 mmons). TTocne 5 4 nmepemMemnBaHus peakiIMOHHYIO CMeCh
pasbasisum ¢ momomsio EtOAc, mpoMbIBaiy HACHIIIEHHBIM BOJAHBIM pacTBopoM NH,Cl, HachIIeHHBIM BOTHBIM
pactBopoMm NaHCOs, coneBbM pacTtBopoM U cymmiau Hax MgSO,. XpomaTtorpaduueckas 09MCTKa Ha CHIIMKA-
rene ¢ ucronb3oBanueM rpaguenta 0-8% MeOH B EtOAc maBama 11,7 mr (72%) TpebyeMoro mpoIyKra coemu-
HeHus 119 B BHIE )KENTOBATOTO TBEPIOTO BemecTBa. MS: [M+1]=474.

ITpumep 40.
Cunre3 coenuaenus 120
o
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Coenunenne npuMmepa 40 CHHTE3UPOBAIM TaKUM K€ 00pa3oM, KakK 3TO OMUCAHO IUIs mpuMepa 39 BEIe,
UCTIONB3YS 2-TIPOTHIIOBEIA CITUPT HA MOCICAHEH CTaNu, C MOTyYeHHEM coeqMHeHUs puMmepa 40 B BHJIC KEIITO-
BaTOro TBepJoro BemecTBa: MS: [M+1]=446.

-84 -



036844

ITpumep 41.
CuHre3 coenquHeHus 12
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Coenunenne 103 (cxema 18a) (66,1 mr, 0,179 MMoOIb) MOABEPTANM THAPOIU3Y B CUCTEME PACTBOpPHUTENEH
THF/Bona/MeOH (1,8 mn cymmapho, 6/5/1 cooTHomenue) myteM oopabotku ¢ nmomouipio LiOH (21,4 mr, 0,895
MMOJIb) NP KOMHATHOH Temriepatype B TeueHue 2 4. Jlodasismu pazoasnennyto HCl s moxkucnenus (pH ~3)
peakumonHoit cMecn. Ocanok coOupany GpuIbTpayei, IPOMBIBAIN BOAOH U Cymmian ¢ rnoiaydeHueM 49,0 mr
(80%) KHCIOTHI B BHJC KOPHYHEBATOTO TBEPIOT'O BEIICCTBA.

[Monyuennyro Takum obpasom kucnoty nepememmBaiud B DMF (0,7 mu) npu 0°C. Jobasisumm NaHCO;
(48,1 mr, 0,572 mmoms), 3ateM N-Opomcykiuaamuz (96,7 mr, 0,543 mmodns). [locine nmepeMemnBaHust B TCUCHHE
HOYHM, PEaKIHOHHYIO cMech pa30aBisuin ¢ momompio EtOAC 1 IpoMBIBaIN HACBHIIIEHHBIM BOJHBIM PAcTBOPOM
NaHCO;. Boansrit cioit otaensiii 1 skctparupoBaiu ¢ momoirsio EtOAc. O0bemMHEHHBIH OpraHUIECKUI CITOH
MPOMBIBAJIA COJIEBBIM PacTBOpPOM, cymmian Hag MgSO,, GUIbTpOBaIN U KOHUEHTPUPOBAIH. bpoMuaHsiit mpo-
IYKT TOJTydaId KOJOHOYHOH XpomaTtorpadueil Ha cUiIuKaresie ¢ rpagieHTHsIM dmonpoBanueM 0-13% MeOH B
EtOAc B Buze 6emoro TBepaoro Bemiectsa (coenuaerne 129). Macca: 28,6 mr (53%). MS: [M+1]=377.

ITpumep 42.
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Cunres coenunenus 131
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131
Coenmunenne 129 (22,6 mr, 0,060 mmons) rugpupoBany Hax 10% Pd-C B EtOAc (1 M) m MeOH (1 M) B
TedeHue 16 4. OuiapTpanus yepes MeNuT U yaaleHue pactsopures nasamu 14,9 mr (84%) neGpoMupoBaHHOTO
MPOIYyKTa coenHeHUs 131 B BUIIE CBETIIO-)KENTOBATOTO TBEPIOTO BemecTa. MS: [M+1]=298.

ITpumep 43.
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Cunres coequuenus 122
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®denokcmtpHbIN aHanor (cxema 18a, R1=0OPh) xucnotsr 66 (20,4 mr, 0,0506 MMOJIB) CYCIIEHAMPOBATH H
nepemermBan B DCM (0,5 mur) npu koMHaTtHOH TemmepaType. JloGasmsun kapoonmnanumuaason (16,4 wr,
0,101 mmozp). ITocne 2 4 nepeMemMBaHus, MOJYYSHHYIO CycleH3HI0 oxiaxaany 10 0°C u mobaBisum 1o Kar-
M ammuak (30 mko). Tlocne 20 MUH nepeMeInInBaHus JISASHYIO OaHIO YAAISIIM W IPOBOAWIN PEaKIHIO IpU
KOMHATHOW TeMIieparype B TeueHue | 4. PeaknmoHHYI0 cMech KOHIIGHTpUpOBaIH myTeM ynaienus DCM mon
BakyymoM. JloGaBisua Boxy (3 mi1),  ocafiok codupanu puimbTpanueii, MpoMbIBAIA BOJON U CYIITWIIH C TTOJTyde-
HUEM 16,2 MT HEOUHIIIEHHOTO MTEPBUYHOTO aMH 1, KOTOPBIA UCTIOIB30BaIHN 0€3 JOTIOJTHUTEIHHONW OUUCTKH.

IMepBuunbtit amun (16,2 mr, 0,0402 mmois) obpabareiBanu ¢ omornbio POCI; (46,2 wmr, 0,302 MMoITb) B
1,4-nuoxcane (0,5 mn) mpu 95°C B TedeHrne HOUYW. PeaklMOHHYIO CMeCh 3aTeM TacHJIM HACBIIEHHBIM BOJIHBIM
pactBopoMm NaHCO; (5 M), oxnaxknanu 1o 0°C, u ocamok codupanu GuibTpamnuei ¢ oTcachiBaHUEM, TPOMBIBA-
JIM BOJIOW M CyIIMIH ¢ noiydenueM 13,6 mr (88%) HUTpHiIa B BUe KOPUYHEBATOTO TBEPJIOTO BEIECTBA, COCIH-
HeHus 122. MS: [M+1]=385.

ITpumep 44.

Cunres coenuHenus 123
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K kucnore 66 (15,8 mr, 0,0392 mmons), nepememuaemoit B THF (0,15 mm) u DCM (0,15 M), moGasisuiu
N,O-mumermwiruapokcuiamua-HCI (4,6 mr, 0,047 mmone) u ruapatr N-ruapokcuinbdensorpuaszona (6,0 mr). 3a-
teM nobasismn EDC (11,3 mr, 0,0588 mMmoins) u tpudtunamud (11,9 mr, 0,118 MMoITb), U peakIMoOHHYIO CMeCh
TIepeMeIBaIi Py KOMHATHOW TemriepaType B TedueHue 12 4, paszbammsumi ¢ momomisio EtOAc, mpombiBamu
HaCBIEHHBIM BOIHBIM pacTBopoM NH4CI, coneBsiM pacTBopoM U cymwian Hag MgSO,. @unbTpanus u yaae-
HHUE pacTBOPHTEIIA IO BakyyMoM maBanu 14,4 mr (82%) amuna Baiiape6a, KOTOpBIi HcTob30BaIN O€3 TOTI0-
HUTEJIHON OYMCTKHU.

K amuny Baiiape6a (14,4 mr, 0,0323 mmons), nepememmBaemomy B THF (0,3 mur), mpu 0°C moGaBisiu
a¢upar stunmaraus 6pomuaa (3 M, 0,323 mi). PeakiionHyto cMech Io1orpeBaiy JO KOMHaTHOH TeMIIepaTyphl
Y TIepeMEIINBaIM B TeUeHHe 14 4, racuiii HachIIeHHBIM BoAHBIM pacTBopoM NH,CI, skcTparupoBanu Tpu pasa
¢ nomombio EtOAc, 00beMHEHHBI OpPraHUYECKH CJIO0M TPOMBIBAIM COJIEBBIM PAacTBOPOM M CYLIMJIHM HaJ
MgSO,. ®unbTpanys U ynaleHue pacTBOPUTENS JaBAIM HEOUHUIEHHBIH KETOHOBBIM MPOAYKT, KOTOPBIH ouuIIa-
mu npenaparuBHoii TCX, ucnonsdys 8% MeOH B EtOAc. Macca: 4,6 mr (34%) coemunenus 123. MS:
[M+1]=416.

ITpumep 45.

Cunres coenuuenns 124
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Onwcannelii Beiie amuy Baitape6a (18,0 mr, 0,0403 mmons) obpabareiBanu ¢ nomomsio DIBAL (1 M
THF; 0,363 mu1) ipu -78°C B Teuenue 1 9, 3arem npu -78°C racunm pacTBOpoM cerHeToBoit coin (20%) B Tede-
HUE HOYU. BOMHBIN pacTBOp dKCTparupoBaiu Tpy pasza ¢ moMolnbio EtOAc, 00beJMHEHHBIN OpTraHnIeCKUH CIION
MPOMBIBAJIN COJIEBBIM PAacTBOPOM M cymmin Hag MgSO,. OunbTpanus U yAaleHHE PacTBOPUTENS O] BaKyy-
MOM J1aBaiu 13,7 MT HEOUHITIICHHOTO aJIbJIETH 1A, KOTOPHIH UCTIOIh30BATH O€3 TOMOJTHUTEIBHON OYNCTKH.

Heounmennsiii anpnerun (13,7 mr) 8 DCM (0,7 M) nmpu KOMHATHOH TemIepaType oOpadaThIBaJd ¢ TO-
mompio Deoxo-Fluor (54,8 mr, 0,248 MMob) B TeueHune 16 4. PeakimOHHYI0 CMeCh TaCHIN HACBHIIEHHBIM BOJI-
HBIM pactBopoM NaHCO; (5 mir) B Teuenue 20 MHH, SKCTparupoBau TpH pasa ¢ nomoisio EtOAc, o0bennHen-
HBIIl OpraHUYECKUN CIOI MPOMBIBANU COJIEBBIM pacTBOpoM U cymuiau Hag MgSO,. dunprpanus u yaaaeHue
pacTBOpUTEN ¢ MOCHIeAyromel ouncTkoil MerogoM mpenapatuBHoil TCX ¢ ucnomas3zoBanueM 10% MeOH B
EtOAc maBamu 7,5 mr (52%) TpeGyemoro nudropuaHoro coeaunenns 124 B Buze ’enToBaToro TBEPAOro Bewie-
ctBa. MS: [M+1]=410.

[Ipumep 46.

Cunres coenuuenus 142

7N
=N —
Y
MeO N o] ==
"
142

IpuBencuusii Boitie amMmup Baitapeoa (8,8 mr, 0,0197 mmons) B THF (0,15 mur) mpu 0°C o6pabateiBanu ¢
nomoIneio ¢permmmaraust opomuna (1 M THF; 0,54 min) B TedeHue 2,5 9, racUIM HACHIIIIEHHBIM BOJTHBIM PacTBO-
pom NH,CI, skctparupoBany nBa paza ¢ nomombsio EtOAc, 00beIMHEHHBIN OPTaHUYECKUH CIION TTPOMBIBAIH
COJIEBBIM pacTBOpOM U cymmi Hag MgSO,. ®unbTpanns u yoajJeHHe paCTBOPHUTENS JaBald HEOUHIICHHBIN
KETOH, KOTOPBIM HCIONIb30Baiu 0e3 momonanTeabHoN ouncTku. Keton B THF (0,5 muir) o6pabaTsiBamu ¢ momo-
mpio NaBH, (6 MT) mpu KOMHATHOW TeMIiepatype B TeUeHHE 2 U, 3aTeM TaCHJIM HACHIIIEHHBIM BOJIHBIM PacTBO-
pom NH,CI, skctparupoBanu Tpu pasa ¢ nomoimbio EtOAc, 00beqMHEHHBIN OPTaHMYECKHH CIION MTPOMBIBAIH
COJIEBBIM pacTBOpoM M cymwi Haxy MgSO,. ®unbrpanus U yAaleHHe pacTBOPHUTEIS NaBajdd HEOUYHIIECHHBIH
CIIMPT, KOTOPBIH HCIIOJB30BANIN O€3 JOMONHHUTENBHOM o4ncTKH. [lomydyeHHsI Takum obpaszoM crupt B DCM
(1,4 M) obpabarsiBany TpuaTHICHIaHOM (86,4 Mr, 0,75 MMonb) u TpudTopykcycHo# kucnoroi (171,0 mr, 1,5
mMoub) nipu 40°C B TedyeHHe HOYM, 3aTeM KOHIIEHTPHPOBAIHN II0JI BaKyyMoM, pa30asiisum ¢ nomoinsio EtOAc,
MPOMBIBANIM HACBIIIEHHBIM BOIHBIM pacTBopoM NaHCO;, coneBbiM pacTBopoM u cymmau Hag MgSO,. dunst-
pauus v yaajJeHue pacTBOPUTENS JaBald HEOUMIICHHBIH OCH3UIIOBBII MTPOITYKT, KOTOPBIH OYHIIAIA KOJJOHOYHON
xpomarorpadueit Ha cunmkarene, ncnoib3ysa 0-12% MeOH B EtOAc B kadecTBe 3m0eHTa, 3,6 MI' COSIIMHEHHE
142 moxy4anu B BUE KEITOBATOTO TBepAOoro BemecTBa. MS: [M+1]=450.
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Cxema 19
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ITpumep 47.
Cunres coenuaenus 106
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K nakramy 64 (185,7 mr, 0,616 MMonb) B xsopOensone (5 mur) no6aBmsum N,N-THMETHI-TT-TOTYHIAH
(333,3 wmr, 2,465 mMmoub) u okcuxsopun hocdopa (188,9 mr, 1,232 Mmonb). PeakimoHHYI0 cMech HarpeBaiiu
npu 135°C B TeyeHune 2 4, OXJIAKAAIH IO KOMHATHOM Temneparypsl U 106asistiin popmuruapasun (296,0 mr,
4,93 Mmmob), 3aTeM quu3onpormmmTHiaamMuH (238,8 mr, 1,85 mmons). [Tocae 30 MuH mepeMenuBaHus IpU KOM-
HaTHOHM TeMIeparype, peakllMoHHyIo cMech HarpeBaiu npu 100°C B Teuenue 1 4, oxJyakaanu U 100aBIsIN Ha-
chleHHbId BoaHbIN pacTtBop NaHCOj; (15 mun), akcrparupoBaiu Ba pasza ¢ nomoisio EtOAc, o0be1MHEeHHbIH
OpPTraHUYECKUH CIIOW MPOMBIBAIM COJIEBBIM PacTBOpOM M cymmnu Hax MgSO,. @unbTpanus u yaaaeHue pacTBo-
puTeNs aBajil HEOUMIIEHHBIH TPHA30JbHBIA MPOAYKT, KOTOPHIM OYMINAIM KOJIOHOYHON XpomaTorpadueil Ha
cuImKarese, ucnonbiys amonposanue 0-15% MeOH B EtOAc, 35,9 mr (18%) momyyanu B BUie KOPUIHEBATOTO
TBepaoro BeniectBa. MS: [M+1]=326.

[Tomy4ennsrtit Beime Tpuazona B DCM (1 mur) obpabareBanm N-OpomcykimHamuaom (37,6 mr, 0,21 MMoItb)
npu 0°C. PeaknuoHHYI0 cMeCch MEAJIEHHO MOJOTPEBalX O KOMHATHOW TEMIIEpaTyphl M MPOBOAMIN PEAKIHIO
IpU KOMHAaTHOW TEMIIEpaType B T€UEHHE HOUYH, pa30aBIIsIN PEeakIMOHHYI0 cMech ¢ rnmomomipio EtOAc, mpombl-
BaJIM HACBIIIEHHBIM BOAHBIM pacTBopoM NaHCOj;, coneBsIM pacTBopoM u cymunu Hax MgSO,. @unbTpanus u
yJaJICHHEe PacTBOPUTENS AaBald HEOYHIIEHHBIH OpOMHMI, KOTOPHIH OYMINANN KOJIOHOYHOI Xpomarorpadueii Ha
cunukarene, ucrons3ys gradient 0-10% MeOH B EtOAc; 22,9 mr (51%) coenunenus 106 momydanu B BHIE
JKENITOBAaTO-0eTIoro TBepAoro BemecTsa. [MS]: 406.

ITpumep 48.

Cunres coenunenus 104

104
B MukpoBomHOBEIH peakTop 3arpyxamu ¢penon (20,3 mr, 0,216 Mmmoin), 6pomua u3 npumepa 47 (29,1 mr,
0,0719 mmons), Cs,CO; (117,0 mr, 0,360 Mmmoinb), quaTui 1,3-arieToHIUKapOOKCHIAT
(14,5 mr, 0,0719 mmons) u DMF (0,5 mut). Peaktop nponysaiu razoo0pazusiM azotoMm. Jlo6asisiaun Cul
(6,8 mr, 0,036 MMOIIB), M cMeCh NIepeMEIINBAIIN TIPH KOMHATHOM TeMIlepaType B TCUCHHE 5 MUH, 3aT€M Harpesa-
m nipu 140°C npu MEUKpPOBOJTHOBOM 00iydeHHH B TedeHue 60 MuH. PeakIiMOHHYIO0 cMech pa30aBisuTi C OMO-
mpio EtOAc, npoMbIBany BoJOH, BOIHBIH CII0I OTAESUIN M SKCTparupoBaiy jBa pasa ¢ nomousio EtOAc, 00b-
€JMHECHHBIN OPTaHMYECKHW pacTBOP MPOMBIBATN COJIEBBIM pacTBOpoM M cymwmm Hax MgSO,. OunsTpanus u
yAaJieHue pacTBOPUTENS TaBalld HEOUHIICHHBIN 3QUPHBIA MPOMYKT, KOTOPBIA ounmaiy npemapaTuBHoi TCX,
nucnonb3yst 5% MeOH B DCM; 6,6 mr coenmuuenus 104 mosrydanu B BUAE >KEITOBATOTO TBEPAOTO BEIIECTBA.
MS: [M+1]=418.
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ITpumep 49.
Cunre3 coenquaenus 105

N
(/{COQE'(
Nt/
MeO N
Ui

105 OMe

Coenunenne npuMepa 49 CHHTE3UPOBAIM TaKUM K€ 00pa3oM, KaK 3TO OMUCAHO IUIS MpuMepa 48 BEHIIIE,
UCTIONB3Ys 3-MeTOKcH(EeHON BMECTO (DeHOMa, ¢ TOIYUYCHUEM COCAMHCHUS puMepa 49 B BUJIE KEITOBATOTO TIe-
HOOOpa3HOTO TBEpAOTO BemecTBa: MS: [M+1]=448.

Cxema 20
v . 02
) o™
J/\jiN LOH_ ,Q on soc; ‘ \ (4’ /))LOR
e >L Ly JCL
N N N N

R=1Pr coeguHenue 1 12

NBS / NaHCO, R =CH;C(CHa)s coeamHenme 113
R = CH,CF3; coeauHeHWe 114

N

r/N
N
Pdclgdppf/ CsCQy/ RB(CH), /@:
=
\ F N 3
NN

coeluHeHue 136 R =Ph coegnHenne 139
R = 3-Mupugun coeguHeHne 140
R= 1 Me-4 Mupasonun coeguHexue 152
R = 2-Me-4-Iwpugun coeguHerwe 154

ITpumep 50.
Cunres coequnenus 112

°N
112

K pactBopy coemunenus 2 (160 mr, 0,49 mmons) B THF (6 M), Boxe (5 mur) m MeOH (1 M) noGasmsiin
LiOH (59 wmr, 2,45 mmons). PacTBop mepemermBaiy pu KOMHATHOW TeMIlepatype B Tedenue 3 4. PacTBop koH-
HEHTPUPOBAIIM, U HEOUHUIIICHHBIN MaTepuan nonkucisuiu ¢ momoripio 1N HCI mo pH 3-4. O6pa3oBanne TBepa0-
ro BemiecTBa He HaOmonanock. Jlobasmsum EtOAc, u opranndeckyto ¢asy skctparuposain (3x). O0beanHeH-
HBIE HKCTPAKTHI IIPOMBIBAJIN COJIEBBEIM PAacTBOPOM W cyurmid Hag MgSO,. OuinbTpaiiisi ¥ KOHIEHTPHUPOBAHHE
naBanu 112 mr (77% BbIXoa) TpeOyeMoro mpoaykra KapOOHOBOW KHCIIOTHI B BUJIE OPaHKEBOTO TBEPOTO Bellle-
crBa MS: [M+1]=300.

K cycnensun xucnotsl (30 mr, 0,1 mmois) B nuxiopartade (0,2 mi) go6aensun tuonmwxinopun (0,4 mi, 5
mmoinb) 1 DMF (20 mxi). TTomydennstit pactBop Harpesanu npu 70°C B teuenue 1 4. JloGasmsum emme 0,2 M
THOHWJIXJIOPHUJIA, U pacTBOp HarpeBayiu B TedeHue eme 30 muH. PactBopurens ynamsmu. HeounmeHHbIi MaTe-
pHaj CYyIIMIIN O/ BaKyyMOM.

Heounmennsiit xaopanrugpu Kuciaotsl (0,1 MMOIB) CycIeHANPOBAIA B M30MPOMAHOIIE U IIEPEMEIINBATH
IpY KOMHATHOU Temreparype B TeueHue 18 u. PacTBopuTens mcmapsiy ¥ HEOUHIIEHHBIH MaTepHall OYHIIAIN
xpomarorpadueii (kononka RediSep ¢ 4 r cmmkarens, smonpyemas 10% MeOH 8 DCM) ¢ nomydenuem 8,6 Mr
(25% BeIxXOR) IpoaykTa coeauHeHns 112 [M+1]=342.

'H SIMP (CDCL3) & 7,90 (1H, x, J=9 I'm), 7,79 (1H, ym.), 7,63 (1H, ym.), 7,36 (1H, ym.), 3,48 (1H, m),
2,45 (3H, ¢), 1,43 (6H, 1, J=6,5 I').
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ITpumep 51.
Cunre3 coenquaenus 113
/N /
N / Oy'
F N
N N
113

[omy4yeHHBIH BBIIIE HEOYHICHHBIA XIOpaHruapu KHcaoThl (0,066 MMOITB) CYCIICHIUPOBAIN B JHXJIOPI-
tane (1 mu) u gobasmsum 2,2-gumetni-1-nponanon (300 mr, 3,4 mmons). PacTBop nepemeniBaiy npyu KOMHAT-
HOHM TeMmieparype B TedeHue 18 u. OOpazoBaHue MPOAYKTa HE Mpoucxoamwno. K ynmoMsHyTOMy BBIIIE pacTBOpy
no6asisii DMAP (5 mr, 0,004 mmons) u DCC (15 wmr, 0,073 MMons). PacTBOp mepeMeruBaiy npu KOMHATHOM
TeMITepaType B TedeHue 2 4. PeakIMOHHYI0 cMeCh HETIOCPEICTBEHHO ToABeprainy npemapatusHoil TCX (amon-
pytomas cucteMa: 75% EtOAc B rekcanax) ¢ momyuenuem 7,2 mr (30% Beixon) mpoaykra coenuaenune 113. MS:
[M+1]=370.

'H-sIMP (CDCly) & 7,91 (1H, nn, J=3,9 I'n), 7,79 (1H, ¢), 7,61 (1H, an, J=4,5, 9 Tw), 7,35 (1H, M), 4,11
(2H, ¢), 2,44 (3H, ¢), 1,07 (9H, s).

IIpumep 52.

Cunres coenuuenns 114

F
SO

114

[TosrydeHHBIH BBITIE HEOUUIICHHBIN XIopanruapu KUcIoTs! (0,066 MMOJIb) CYCTICHAUPOBAIIN B TUXJIOPI-
tane (1 M) u goGasmsum 2,2,2-tpudtopatanon (0,1 mm, 1,4 MMois), 3atrem TpudTHiiaMuH (0,6 M, 4,3 MMOJIb).
PacTBop mepememBany npu KOMHATHOHW Temmeparype B TedeHue 2 4 30 muH. PacTBopuTens ucnapsin U He-
OYHITICHHBIN MaTepuall ouuIIan xpoMmarorpadueit (komonka RediSep ¢ 4 v cunmkarens, smoupyemast ¢ IoMo-
meto EtOAc), 3aTtem ounmanyu npenaparuBaoil TCX (amoupyromast cucrema: 70% EtOAc B rekcanax) ¢ moiy-
yenueMm 8,1 mr (32% BbIX0a) poaykTa coeaunenus 114 [M+1]=382).

'H IMP (CDCl3) § 7,91 (1H, an, J=3.5, 9,5 T'w), 7,83 (1H, ¢), 7,63 (1H, a1, J=4,5, 9,5 T'u), 7,35 (1H, M),
4,77 (2H, m), 2,43 (3H, ¢).

ITpumep 53.

Cunres coenuHeHus 136

N7

136

K pacrBopy monydennoit B mpumepe 50 kucaotst (100 mr, 0,33 mmons) B DMF (1,5 min), oxinaxaeHHOMY
Ha JeAsHo# Oane, nobasisim NaHCO; (111 mr, 1,32 mmons), 3atem NBS (117 mr, 0,66 mmons). PacTBop mepe-
MEIIMBAIY TIPH KOMHATHOHN TemIieparype B TeueHue 14 4. PeakIMOHHYIO cMeCh pa30aBIIsLIi BOJON U SKCTPArH-
poBasn ¢ momotnisio EtOAc (5X). O6bennHEHHBIE YKCTPAKTHI MPOMBIBATIN COJIEBBIM PACTBOPOM (2X) M CYIITHIIH
Hag MgSO,. ®unbTpamysi U KOHIEHTPUPOBAHKUE JaBAJIM HEOUMIIICHHBIH MPOMyKT. XpomaTorpadus (KoJoHKa
RediSep c 4 r cunukarens, anmroupyemast ¢ momoinsio EtOAc) naBama 93 mr (85% BeIX0) MPOAyKTa COSTNHEHHS
136. [M+1]=334.

'H SIMP (CDCly) dd 7,87 (1H, an, J=2,5, 8,5 I'm), 7,72 (1H, ¢), 7,56 (1H, ax, J=6, 10 I'x), 7,33 (1H, M),
2,44 (3H, ¢).

ITpumep 54.

Cunre3 coequnenus 139

139
OO0m1ass METOIUKA TPOBEACHHS PEAKITUN COUETaHUs: K pacTBopy coenuuenus 136 (20 mr, 0,061 mmoms) B
nerazupoanHom DME (0,9 mun) u Boge (0,1 mur) mo6asisimu pennndoponoByro kucioty (11 mr, 0,092 mmons),
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kapOoHnar 1e3us (80 mr, 0,24 mmons) u PAClLdppf (5 mr, 0,066 mmons). Cycnien3uto Harpesanu pu 80°C B Te-
yenue | 4. Peaknmonnyro cmech pa30aBisuin Bogoit, skctparupoBaiu ¢ momouisio EtOAc (3X). O0bennHeHHBIC
9KCTPAKTHI MPOMBIBAIIM COJIEBBIM pacTBOpoM (2x) u cymmin Hag MgSO,. OunpTpaiust 1 KOHIEHTPUPOBaHUE
JlaBaJIi HEOUYMIIEHHBIH TPOIYKT, KOTOPbIH ouninanmy npenaparuBHoii TCX (amoupytomas cucrema: 3% MeOH
B EtOAC).

Coenunenne 139 momyuanu, ucmonslys ¢eHmI00poHOBYI0 Kucioty. [lomygamu 10,8 mr (54% BbIxon)
npoaykra. MS: [M+1]=332.

'H SIMP (CDCly) & 7,87 (1H, an, J=3,5, 9,5 '), 7,85 (1H, ¢), 7,63 (3H, M), 7,50 (2H, T, J=6,5 I'n), 7,35
(2H, m), 2,41 (3H, ¢).

ITpumep 55.

Cunres coenuuenus 140
N —
- /
Nr 7 Ng

F/@N/)
e
140
AHanornyHo moay4anu coeauHeHue 140, MCIONB3ys 3-MUPUANHOOPOHOBYIO KUCIOTY. [lomydamu 8,9 mr
(27% BbIxXOA) poaykra. MS: [M+1]=333.
'H SIMP (CDCl;) & 8,86 (1H, ¢), 8,63 (1H, 1, J=5 I'n), 8,01 (1H, m), 7,90 (2H, M), 7,64 (1H, 11, J=5,5, 9
I'm), 7,44 (1H, M), 7,36 (1H, M), 2,39 (3H, c).
IIpumep 56.
Cunres coequuenus 152
N Ng
wC
F/©:N //>
Ny~
152
Coenunenne 152 momydanu, ucnons3ys 1-metunmupazon-4-6oponosyito kucioty-HCI. TTomyganu 12,5 mr
(63% BbIXOA) poaykTa. MS: [M+1]=336.
'H SIMP (CDCl3;MeOD,) & 9,04 (1H, ym.), 7,99 (1H, yur.), 7,75 (2H, M), 7,41 (2H, m), 3,95 (3H, ¢), 2,32
(3H, ¢).
ITpumep 57.
Cunre3 coequnenus 154

N

154
Coenunenne 154 momydanu, WCIONB3YS HMHHAKOJOBBIA 3HP 2-METHINMUPUANH-4-00pPOHOBOH KHCIIOTHI.
ITonyuanu 7,1 mr (34% Beixon) npoaykra. MS: [M+1]=347.
'H SIMP (CDCL3) & 8,6 (1H, n, J=6 I'y), 7,89 (1H, nn, J=3,5, 8,5 T'w), 7,87 (1H, ¢), 7,64 (1H, ax, J=5,5, 9
I'm), 7,48 (1H, ¢), 7,36 (2H, m), 2,64 (3H, ¢), 2,41 (3H, ¢).
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Cxema 21

0
_LiBH, d "'H
\ CO,Et ) ,’:
N o Y

amn- O

H,, PdIC 1 2 4-Tpuason; Maouuahuauera‘r L

b P0C|3, DIPEA KOt- j fl N
‘OH

J

N\
Coe.qnueuue 3 =CH;y CoeguHenwe 126

CO,Et N 1-CDI R =Pr Coe.quuenue 132
{ Von 2NHOH ¢ N
LIOH TFAA Eta HZN/\rLH N / \:/>_
; —
Kigy \ N

Coep,uﬂenue 3 Ny N M

Coe.quHeHMe 117 Coe.qMHeHne 115
NBS/NaHCO, \o—N NHLOHHC! CoeauHenue 146
EDC HOBT lK éo :
2 3
/ Br
,oc:H3 No
e ©§ @6 = d
1)PdCI2(PPH ), Cul CDIIRCOOH :
=-TMS EtMQBF R CH, Coenuueuue127
2) KOH =I-Pr, CoeauneHue 133

N
o
N
Ny Coenuﬂeuue 125
Coenunenue 161

/ CO,Et

1- SOCl
E:( _LiOH q OH o |-I'IponaHon
Coenuneuuea
ITpumep 58.
Cunres coenuaenus 117
N O
(/
L
: :N { NHo
N
N

117
B kpyrnononnoii kosnbe oobemom 100 mut, apup nakrama 16' (2 T, 7,35 MMOJIb, KOTOPBIH TTOJTydaIl TAKUM

e 0o0pazoMm, Kak coequHeHne 16. onncanHoe Ha cxeme 11) pactBopsiiin B 60 mut 6e3Bognoro THF. PactBop ne-
peMelrBaiy Mpu KOMHAaTHOH TeMmrepaTtype B atMocdepe azora. Memienno nob6asiusau LiBH, (2 M B THF, 4
M1, 8 MMOJIB). PeakiionHyro cMech nepeMenBaiy B atMocdepe a3oTa B TeueHue 18 4. MeaneHHo no0aBisiu
eme LiBH, (2 M B THF, 2 mi, 4 Mmmons). PeakmoHHyI0 cMech nepeMemmunBai B Teuenne eme 24 4. K peaknu-
oHHOH cMmecH noOaBisuu cMech EtOAC/EtOH (20 mi/20 M) u koHneHTprpoBayd. OctaTok momerianyd B MeOH
1 100aBISUTH CHJIMKATeNIb. 3aTeM HCIApSIIN JIETY4YHe PACTBOPUTENH, TBEPIOE BEIIECTBO 3arpy’kKald B KOJIOHKY
RediSep ¢ 40 r cwmmkarens. TpeOyemblii TPOAYKT JIIOMPOBAIM C MOMOIIBI0 cMecH 5:1 mo obwvemy
CH,Cl,/MeOH. Crupt noxy4anu B Buae 6emoro TBepaoro Bemectsa (1,14 r, 67% Beixox). MS: [M+1]=231.

Crupr (1,14 1, 4,96 mmoip) cycrienaupoBamu B 16 mi 33% HBr 8 AcOH u narpesamu mpu 80°C B Teue-
Hue 18 u. PacTBop oxnaxknanu Ha nensHo# OaHe M pa3zdaBisumu ¢ moMonipio EtOAc. MokHO ObUIO 3aMeTHTh
oOpa3oBaHue 0eJIOTO TBEPAOTO BeliecTBa. MeaIeHHO JOOABISUIN HACHIIEHHBIH BomHbIA pacTBop NaHCO;. dns
COJIFOOMJIM3AIMK TBEPAOTO BEIECTBA HCIOIB30BamHM Ooibinoe kommdectBo EtOAc m MeOH. Opranmdeckyro
(hazy skctparupoBanu (3x), 1 0ObEAMHEHHBIE OpraHudeckue (a3l MPOMBIBAIH COJEBHIM PACTBOPOM, CYIIIFIIH
Hax MgSO,. OunbTpanys 1 KOHUEHTPUPOBAHUE JaBajld HEOUYMIIEHHBIM NMPOAYKT, KOTOPBIMA HCIONB30BalIK Ha
CIICIYIOIICH CTauu Oe3 MOTMONIHUTEIBHON ouncTK. MS: [M+1]=293.

K pactBopy nmpomsBoanoro ankunopomuna (4,96 mmons) B EtOAc (50 mi), MeOH (200 mn) u THF (50
Mi1) mobaBisumy BiaxkHsld 10% Pd/C (250 Mr), 1 mosmydeHHYIO CYCIIEH3HIO TIepeMENINBali B aTMoc(epe BOIO-
pona B TeueHne 7 gHed. CycneH3MI0 QIIBTPOBAIN Yepe3 HEIHUT U TONyYEeHHBIH pacTBOP KOHIICHTPHPOBAIHN H
COBMECTHO HCIIAPSITH C TOXyoJOoM. HeounmmeHHBIH MPOIYKT UCIONB30BAIN Ha CIEAYIONIEH cTaxuu 0e3 JOToI-
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HHUTEJILHON OYUCTKH.

K pacrBopy 1,2,4-tpuazomna (2,7 r, 39,7 mmoins) B 6e3BogaoM CH3CN (20 mun) mpu 0°C gobapmsud i-
Pr,NEt (7,6 mim, 43,6 mmoup). Tlocne Toro, kak pacTBopsics Bech Tpuaszod, nobasmsum POCl; (1,11 mm, 11,9
MMoutb). Cmech mepememuBanu mpu 0°C B Tedyenne 2 4. PacTBOp MepeHOCHIIH B KOJOY, COAEPIKAIIYIO JaKTaM
(4,96 Mmmoup). TlomydeHHBIH pacTBOp HarpeBanu Ha MacisHou Oane mpu 80°C B Teuenue 16 4. Baskyio cmech
OXJIKJIAIM Ha JISSTHOW O0aHe, W pacTBOpUTENb Hcnapsuid. Paz6asimsum ¢ momompio EtOAc m nobGaBisuik Boxy.
DKCTparupoBad ATk pa3 ¢ nmomoinsio EtOAc. O0bequHEeHHBIE SKCTPAKTHI MPOMBIBATH COJIEBEIM PAaCTBOPOM U
cyminn Hag MgSO,. @unbTpanys ¥ KOHIEHTPUPOBAHKE AABATH HEOUUIIEHHBIN MPOIYKT, KOTOPBIA HETIOCPEI-
CTBEHHO HCIIOJIb30BaIM Ha caeaytouleit craguu. MS: [M+1]=266.

PactBop KOtBu (1,11 1, 9,92 mmone) 8 DMF (10 mun) oxnaxnamu go -50°C B atMocdepe azota. MeaneHHO
nobaBisun dtrm3onmanoaneTar (1,2 mi, 10,9 Mmons). CMech IepeMenuBaid B JUana3oHe TeMmepaTyp ot -60
no -40°C B rteuenwe 1 4. MemieHHO NOOABISUTM YIOMSIHYTOE BBIIIE MPOMEXYTOYHOEe coenuHenue 1,2.4-
TpHuazoina co ctaaud 4 (4,96 mmoins) B DMF (5 mi). Cmech moporpeBain A0 KOMHATHOM TeMIepaTyphie B Teue-
Hue 16 u. JloGaBnsim HacwlneHHbIH Boauablid pactBop NH4Cl u akerparupoBanu Tpu pasza ¢ nomormsio EtOAc.
OOBeIMHEHHBIE SKCTPAKThl IPOMBIBAIN COJIEBBIM pacTBopoM (3x) m cymmin Hag MgSO,4. dunbrpanms u KoH-
[IEHTPUPOBAHKE JTaBaJM HEOUHMIIEHHBIH MPoXyKT. XpomaTorpadus (komonka RediSep ¢ 24 r cunmkarens, 37moun-
pyemas ¢ momompio 70% EtOAc B rexcamax) maBama 296 mr (20% Beixox 3a 4 crammu) mpoxykra. MS:
[M+1]=310.

K pactBOpy 3dupHOTro npoussogHoro (260 mr, 0,84 mmons) B THF (6 M), Bome (5 mur) 1 MeOH (1 mu)
nobasnsm LiIOH (117 wmr, 4,85 MmMons). PacTBop mepemMemnBaiy Ipu KOMHATHON TeMIleparype B TeUeHHE 3 .
PacTBOp KOHIIEHTPHUPOBAIM, U HEOUMIIEHHBIH MaTepran noakucisin ¢ momomsbio 1N HCI no pH 3-4. Teepmoe
BEILECTBO cOOMPaAIN HECKOJIBKUMHU (rtbTpaimsamu ¢ nosydenueM 178 mr (75% Bbeixox) TpeOyeMoro mpoayKra.
MS: [M+1]=282.

K cycnensun kucnots! (80 mr, 0,28 mmons) B THF (2 M) go6aensuim CDI (50 mr, 0,31 mmons). CycrieH-
3uto HarpeBaiu npu 65°C B Teuenue 3 4. Meron LCMS yka3zeiBai, 4To peakuust He Ipouuia a0 koHmna. /lo6as-
msuu eme CDI (10 Mr), u pacTBop HarpeBalu B TeUEHUE €lle OJHOTO 4aca. PacTBop oxiakgaau 10 KOMHATHOM
TemriepaTypsl U nodasisuti pactBop NH4OH (1 mu). PactBop nepememnmanu B Teuenue 1 4. TBepaoe BemiecTBo
cobupanu ¢punprpanueii ¢ momyuenueM 33 mr (42%) coenunenns 117 B kauecTBe TpeOyeMOro MpoayKTa B BHIIE
Oemoro TBepaoro BemecTBa. MS: [M+1]=281.

'H IMP (MeOD,) & 8,1 (1H, ¢), 7,9 (1H, ¢), 7,73 (3H, m), 7,07 (2H, ¢), 2,40 (3H, c).

ITpumep 59.
_ g/:/{CN
~
I
N

Cunres coenuuenus 115
Ney ™

N

115

K cycnensnu coenunenust 117 (8 mr, 0,029 mmons) n tpuatmiamuna (8 mxit; 0,058 mmons) B8 THF (1 m)
nobasisuin TpudTopykcycHbIH anrunpun (8 M, 0,058 MMob). PeakiMoOHHYIO CMeCh MepEeMEIINBAIN IPU KOM-
HaTHOI TeMmepaTtype B TeueHue 16 4. Metogq LCMS ykasbIBaln, 4TO CTENEHb MPEBPAILEHUs] COCTABIISANA TONBKO
30%. obasmsumu emte TpudropykcycHoro anruapuaa (30 mxir) u tpudTiiiamuaa (30 mxr). PactBop cranoBmIICS
MPO3payHbIM, U €T0 MEePEeMEIINBAIN B TEYCHHE €IIe OJHOrO Yaca. PeaKIMOHHYI0 CMECh TacHJIM C MOMOIIBIO
MeOH. PactBopuTenb HCHMapsuli U HEOUMIICHHBIH MaTepuai oduimaiu mpemnapatuBHoi TCX (amoupyromas
cucrema: 70% EtOAc B rekcanax) ¢ nonygenuem 6,6 mr (83%) coeguuenus 115. MS: [M+1]=263.

'H IMP (CDCl3) & 8,17 (1H, 1, J=7 '), 7,88 (1H, ¢), 7,67 (3H, m), 2,46 (3H, c).

ITpumep 60.

Cunres coenuuenus 127

N N-o
I iy
: N-/ N/)\
N
N:N
127

K cycnensun coequnenus 115 (16 mr, 0,06 mmons) B EtOH (0,8 i) u Boge (0,2 mur) moOaBisiiu ruapo-
xyopun ruapokcmwiamuHa (6 mr, 0,09 MMonb) 1 kapbonaT kanus (12 mr, 0,09 MMoip). CycrieH3u0 HarpeBan
npu 80°C B Teuenne 16 4. PacTtBop pazdasmsau ¢ momombeio EtOAc n mpombiBanu Bojoid. BomHsid ciioit oTie-
JSUTH U 3KcTparupoBaim ¢ nomomrsio EtOAc (3x). OObeqUHEHHBIC OpraHUYeCKUe (a3bl MPOMBIBATIH COJICBBIM
pactBopoMm, cymmi Hax MgSO,. @unsTparyst 1 KOHIICHTpUpoBaHue naBayu 12,2 mr (67% BIXom) TpeOyemoro
npoaykra. MS: [M+1]=296.

Cycnenzuto okcuma (10 mr, 0,034 mmons) B ykcycHoMm anruapune (0,5 mi) marpesamu mpu 110°C B Tede-
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Hue 1 4. 3arem pactBop HarpeBanu npu 130°C B Tedenue 1 4. 1 HakoHew, TeMnepaTypy nossimanu 1o 140°C u
HArpeBaii B TCUCHUE ele 2 4. PeakIMOHHYIO CMeCh OXJIaXKIAlU, U K peaKIMOHHOU cMecH podaBmsui EtOH (1
MJI), U PEaKIMOHHYI0 cMech HarpeBaiu B TeueHue 16 4 mpu 80°C. PacTBopuTens ucnapsuii 1 HEOUHIICHHBIH
MaTepuan ounmany npenapatusHoid TCX (amoupyromas cucrema: EtOAc) ¢ momyuenuem 6,1 mr (56% BrIxom)
Tpebyemoro npoaykTa coequaerne 127. MS: [M+1]=320).

'H SIMP (CDCl5) & 8,16 (1H, M), 7,92 (1H, ¢), 7,65 (3H, m), 2,68 (3H, c), 2,46 (3H, c).

ITpumep 61.

Cunres coenuuenus 133

N
N

N

133

K pactBopy m3omacnsno# kucnotsr (19 mxi, 0,2 mmons) B THF (0,5 M) no6asmstmn CDI (10 mr, 0,062
MMOJIB). PacTBOp mepeMermmBany mpu KOMHATHOW TeMIiepatype B TeUeHHE 2 4. 3aTeM pacTBOP MEPEHOCHIN B
KoJ0y, cofepKallyro OMMMCaHHOE BHINIE Mpou3BoAHOE okcuma (12 mr, 0,041 mmonb) u HarpeBanu npu 70°C B
teyenne 2 4. Merox LCMS yka3piBaj, 4To peakius He mpolria a0 KoHma. [Tomydany erie mopuuio pearcHra
(m3omacisinyto kucnotry u CDI) u 106aBIisiiii ee B peaKIMOHHYI0 CMeCh, KOTOpYIo HarpeBanu npu 70°C B Tede-
Hue eme ogHoro gaca. Meron LCMS yka3biBai, 94TO BECh HCXOJIHBIM MaTepHal IpopearupoBail. PactBopurens
WCTIApSITH U HEOYHIIICHHBIN MaTepuall CyCIICHINPOBAIN B M3oMacisiHoi kuciote (1 mi) u Harpeanu mipu 130°C
B TedyeHHe | 4. PacTBopuTens ncmapsiv ¥ HEOUHMIIEHHBIH MaTepuas ouninanu npenaparuBHoit TCX (aumon-
pytomas cucrema: 70% EtOAc B rexcanax) c¢ momydenueM 6,7 mr (71%) TpeOyeMoro npoayKTa COCIMHEHHUS
133. MS: [M+1]=348.

'H SIMP (CDCls) & 8,16 (1H, m), 7,92 (1H, ¢), 7,65 (3H, m), 3,32 (1H, m), 2,46 (3H, ¢), 1,5 (6H, 1, J=7

T'm).
ITpumep 62.
Cunre3 coenuHeHus 126
(/N\-{OT'
: WAt
N
N“N
126

AneTaMHJJOKCUM IIEpe/l UCIIOJIL30BaHMEM IIO/IBEPrali TPU pasza a3eoTPOITHOH MeperoHke ¢ ToiryosoMm. K
cycnensun aneramugokcuma (24 mr, 0,32 mmois) B THF (1 min) mo6asnsumm NaH 60% B Bune nucrepcun B Mac-
ne (13 mr, 0,32 MMonb). CycneH3HIo IepeMenInBay Mpyu KOMHATHOH Temneparype B Teuenue 15 mun. Jlo6aB-
s coequaenne 3 (50 mr, 0,16 mmods). Kondy, coneprkantyto a¢up, criosackuaiu ¢ nmomomsio DMF (1 mi),
KOTOPBIN JOOABIANIHN K PEaKIMOHHON cMecH. [1omydeHHyI0 KOPUYHEBYIO CYCIICH3HIO NEPEMEIINBAIHN IIPU KOM-
HaTHOU Temrieparype B TedeHue 30 muH, 3ateM HarpeBaym rpu 70°C B Tedenne 2 4. CyCTIEH3UIO TaCHIIA BOAOH,
Y pacTBOP BBIAEPKHUBAIN B XOJOANIBHUKE B TCUCHHE HOUU. TBEpI0E BEIIECTBO COOMPAIN HECKOIBKUMHU (PUIBT-
pammsamu ¢ omyderneM 16 mr (31% BeIxox) mpoaykra coeguueHus 126. MS: [M+1]=320.

'H IMP (CDCl3) & 8,18 (1H, m), 7,94 (1H, ¢), 7,67 (3H, m), 2,51 (3H, ¢), 2,46 (3H, ¢).

ITpumep 63.
N O
o /I
N%m
N

Cunre3 coenunenus 125

125

K cycnensun kapOOHOBOH KHCIOTHI, TOdy4eHHOW w3 coeamHeHws 3 (30 mr, 0,11 mmoms), N,O-
JUMETHITHIpoxyiopuaa rugpokcmnamunaa (13 mr, 0,13 mmons), rugpara 1-ruppokcu-6eH3orpuaszona (17 wr,
0,11 mMonb) 1 TpusTHnamuHa (46 Mk, 0,33 mmons) B THF (0,3 M) u DCM (0,3 mun) noGasmsumu 1-(3-numerwi-
aMUHOTIpOITHN )-3-3TUaKapooanumua ruapoxiopun (32 mr, 0,17 mmoins). PacTBop mepeMemuBamy mpu KOM-
HATHOH TeMIiepaType B TeueHHe 16 4. PeakMoHHYIO CMeCh TaCHIIN HACHIIICHHBIM BOIHBIM PacTBOPOM XJIOpH/IA
aMMOHHS M dKcTparupoBainn ¢ nomombio EtOAc (3x). O0bearHEeHHBIE 3KCTPAKTHl IPOMBIBAIN COJIEBBIM pac-
TBOpoM U cynrmui Hag MgSO,4. OunsTparyst U KoHIeHTprpoBanue nasanu 31,2 mr (88% BBIX0) OpaHKEBOTO
TBEPJIOTO BEIIECTBA, KOTOPOE FWCIIONB30BANM Ha CIEAyIOMmeHd cTamuu 0e3 MOMONHUTENBHONH OdYMCTKH. MS:
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[M+1]=325.

K pactBOpy ynomsiHyTOrO BhIIIE IPOU3BOAHOTO amuaa Baitapeda (31,2 mr, 0,093 mmons) B THF (0,5 mi),
oxJnaxaeHHoro mpu -78°C, nobasmsumm 3 M pactBop atunmaraus 6pomuaa (0,31 mi, 0,93 mMois). Peakimon-
HYIO CMECh TIepeMeNTuBaIH TP TemrepaTtype Hike -10°C B Teuenune 60 MuH. 3aTeM PEaKIIMOHHYIO CMECh TacH-
JI1 HACBHIIIEHHBIM BOJHBIM PACTBOPOM XJIOPHAA aMMOHHS | dKcTparuposany ¢ nmomoisio EtOAc (2X). O6benn-
HEHHBIC SKCTPAKTHI IPOMBIBAIIN COJIEBBIM PacTBOPOM U cymmid Hax MgSO,. OunbTpanus 1 KOHIICHTPHPOBAHNE
JTlaBaJI HEOUMIIEHHBIH MpomyKT. XpomaTtorpadus (koimonka RediSep ¢ 4 T cunmmkarens, simonpyemasi ¢ TIOMO-
mpio 80% EtOAc B rekcanax) masana 11,1 mr (41% Beixom) mpoaykra coeaunaeHus 125. MS: [M+1]=294.

'H SIMP (CDCl,) & 8,15 (1H, m), 7,76 (1H, c), 7,65 (3H, m), 3,08 (2H, k8, J=7 I'n), 2,44 (3H, ¢), 1,22 (3H,

T, J=7 I'n).

ITpumep 64.

Cunre3 coenuHenus 132
AN
N / \N/H/
N
N\\N
132

K pactBopy m3o0ytuponutpuna (2,6 vt 29 mmons) B EtOH (30 mur) u Bome (10 mur) moGaBisuid THIPO-
xyopun ruapokcuiamuaa (2,01 T, 29 Mmonb) u kapooHaT kanmus (4 T, 29 MMoinb). [TonmydeHHyI0 CyCTIeH3UIO Ha-
rpeBas ipu 80°C B Tedenue 16 4. PacTBopuTens ynamsiy moa BakyyMoM. OCTaTOK COBMECTHO HCTIAPSUIN C
TosryosioM. HeouuimeHHslid MaTepuan npombiBaiu ¢ moMombio EtOH n dunmsTpoBanu s ynaneHus XJIopuaa
Hatpus. PuibTpaT NcIapsyIi, COBMECTHO MCTIAPSUIA HECKOJIBKO pa3 C TOIYOJOM M CYLIMJIH I0J] BAKYYMOM C TO-
aydeHueM 2 1 (69%) N-ruapokcuOyTupamMuiHa.

K cycnensnu N-ruapokcudyrupamuanna (47 mr, 0,46 mmons) B THF (1 M) nobasisim NaH 60% B Bune
mucniepcun B Macie (18 mr, 0,46 Mmois). CycnieH3HI0 IepeMeNINBaId P KOMHATHOW TeMIlepaType B TCUCHHUE
30 muH. JoGasnsun coenunenue 3 (47 mr, 0,15 mmoins) B THF (1 mi). [TonyueHnyro cycrieH3uIo repemMeninBa-
T TIpY KOMHATHOH Temmepatype B TedeHue 30 muH, 3ateM Harpesanu npu 70°C B Teuenue 2 4. Yepes 1 u goc-
Turanack Toabko 50% xonBepcud. Eme wepe3 1 1 Hudero He u3MeHsu1och. [lomydany JONMOTHUTENEHOE KOTHYE-
CTBO OTHCAHHOTO BhIINIe peareHta (N-rumpokcuOyTupamuanaa 1 NaH) m n1o0GaBisuin B peakIMOHHYIO CMECh,
KOTOpyro HarpeBamu B TedeHue emie 40 muH. [Tocne storo, Mmetonq LCMS mokasbiBaji, 4TO peakmus IMpOIia
nosHoCThI0. CycIieH3mo racvuim BoAoi. Jlo6aBisimn HekoTopoe kommdecTBo MeOH miist JOCTHKEHHS TTOJTHOTO
pacTBOpeHus, U pacTBOp dKcTparupoBanu ¢ mnomoupio EtOAc (3x). OO0benMHEHHbIE KCTPAKTHI MPOMBIBAIN
coJieBbIM pacTtBopoM (3x) u cymmmu Hax MgSO,. OumbTpaus ¥ KOHIICHTPUPOBAHHUE JaBald HEOUUIICHHBIN
mpoaykT. Xpomarorpadus (kosonka RediSep ¢ 4 v cunukarens, smonpyeMas ¢ momonisio EtOAc) masana 20 mr
(38% BeIxXON) IpoaykTa coenuHeHue 132. MS: [M+1]=348.

'H SIMP (CDCLy) & 8,18 (1H, x, J=8 '), 7,93 (1H, ¢), 7,69 (3H, m), 3,22 (1H, M), 2,46 (3H, c), 1,43 (6H,
I, J=9,5 I'm).

ITpumep 65.

Cunres coenuHenus 161

.
@f

161

K pactBopy KucIOTHI, osrydeHHo# u3 coequaenus 3 (90 mr, 0,32 MmMonb) B DMF (2 mit), oXnakaeHHOMY
Ha jensHo# 6ane, nodasmsum NaHCO; (108 mr, 1,28 mmons), 3atem NBS (114 mr, 0,64 mmons). PacTBop miepe-
MEIIMBAJIA TP KOMHATHOW TemrepaType B TedeHre 18 4. PeakiimoHHyI0 cMech pa30aBisuiv BOJIOH U dKCTparu-
poBayn ¢ momotisio EtOAc (3X). O0bemnHEeHHBIE SKCTPAKTHI MPOMBIBAIH COJIEBBIM PACTBOPOM (2X) M CYIITHIIH
Hag MgSO,. ®unbTpamysi U KOHIEHTPUPOBAHKE JaBAIM HEOUYHIICHHBIH MPOMyKT. XpomaTorpadus (KoJoHKa
RediSep ¢ 4 r cunukarens, smoupyemast ¢ nomombsio EtOAc) nasanma 54 mr (53% Beixon) mpoaykra. MS:
[M+1]=316.

K pactBopy 6pomunHoro mpoussoanoro (30 mr, 0,1 mmons) B auokcane (1 mi) u tpudTminamune (1 mi)
nobasisun TMS-anermien (71 mxi, 0,5 mmons), Cul (2 mr, 0,01 mmois) u PACI, (PPhs), (7 mr, 0,01 MMoms).
PactBop narpeBanu npu 110°C B Teuenue 6 4. [lobapmsum eme Pd katamuzatop (7 mr) u TMS-anerunen (0,2
MJI), ¥ pEaKIIMOHHYIO cMech HarpeBanu a tedeHue emie 12 4. [Tocme 3toro metoq LCMS mokassiBai, 9To cTe-
MIeHb KOHBEPCHUH cocTaBisieT npuonm3uTensHo 80%. obasnsanu eme Pd katanmuzatopa (7 mr) m TMS-anerniena
(0,2 mu1), 1 peakIMOHHYIO cMech HarpeBan B TeueHue emie 12 4. Merogq LCMS moka3siBall IOJHYIO KOHBEP-
curo. PeakiioHHy0 cMech 3aTeM pa30aBisiiIn BOJOH M dKcTparupoBaiyu ¢ nomomnsio EtOAc (3x). O0bennHeH-
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HBIE DKCTPAKTHI MPOMBIBATIH COJIEBBIM pacTBOpPOM (2x) u cymwmm Hax MgSO,. OunbTpaiius u KOHIICHTPUPOBa-
HHE JJaBajJi HEOUMIIEHHBIH nMpoayKT. Xpomarorpadus (kojoHka RediSep ¢ 4 r cunukarens, anronpyemas ¢ Ho-
motrsio 70% EtOAc B rekcanax) nasama 23 mr (69% Beixon) mpoaykra. MS: [M+1]=334.

K pactBopy mpousBoanoro ankuna (23 mr, 0,069 mmons) 8 MeOH (0,6 mi) u H,O (0,2 mur) nobasisiu
KOH (4 mr, 0,076 mmons) ipu 0°C. PacTBop mogorpeBasiv 10 KOMHATHOH TEMITEpaTyphl B TeueHue 16 4. Peak-
IIHOHHYIO CMECh pa30aBIsUIM HACHIIICHHBIM BOJHBIM PACTBOPOM XJIOPH/IA AMMOHHMS M SKCTPArUPOBAIN C TIOMO-
meto EtOAc (2X). O0beanHEHHBIE SKCTPAKTH IPOMBIBAIN COJIEBBIM PAacTBOpoM (2x) u cymmin Han MgSO,.
OwrbTparysa ¥ KOHIICHTPUPOBAHUE JaBaJId HEOUHIICHHBIN TIPOAYKT, KOTOPHIA oummany npenapatuBHoit TCX
(amonpyromas cucrema: 80% EtOAc B rexcanax) c¢ momyuenueM 8,1 mr (45% BBIXOX) HMPOIYKTa COCTUHEHUS
161. MS: [M+1]=262.

'H SIMP (CDCl3) & 8,13 (1H, m), 7,76 (1H, ¢), 7,62 (3H, m), 4,09 (2H, yur.), 3,28 (1H, ¢), 2,44 (3H, c).

ITpumep 66.

Cunres coenuuenus 146

N=
)
N

°N
146
K pactBopy 3-amuno-2-merunakposnenna (65 mr, 0,76 mmoins) B 6e3BogHoM THF (2 mim) mobasnsumm NaH
60% B Bune nucnepcun B Maciie (30 mr, 0,76 Mmmois). CycneH3HIo nepeMelInBaiIi P KOMHATHOM TeMItepaTy-
pe B Tedenue 15 mun. Jlobasnsinu coenunenue 115 (50 mr, 0,19 MMoJIB), M peakIIMOHHYIO CMECh HarpeBajy Mpu
65°C B Teuenue 3 4. PeaknMOHHYIO CMeCh OXJKIAIHA Ha JICJASHOW OaHe W A00aBisuM Boay. PeakImoHHYIO
CMECh XPaHWJIH B XOJOAWIBHUKE B TEUCHHUE HOYM. TBepaoe BEHIECTBO coOMpanu (GuibTparyeil ¢ HoIydeHIEM
27,5 mr (44% BeIXON) Gemoro TBepaoro coeauHeHus 146. MS: [M+1]=330.

'"H SIMP (CDCls) § 8,66 (2H, ¢), 8,15 (1H, M), 7,89 (1H, c), 7,65 (3H, m), 2,44 (3H, ¢), 2,36 (3H, c).

ITpumep 67.
N o
r//
: :N (o}
N
N:N
153

Cunres coenuuenus 153

K cycnensuu kucioTsl, moxydeHnon u3 coequaenus 3 (30 mr, 0,11 mmons), B auxiopatane (0,2 M) 10-
Gasisumn TroHmMIXIopuA (1 mou; 13,8 mmonb) u DMF (20 mkn). ITonydennsiit pactBop HarpeBanu mpu 70°C B
teueHue 1 4. PactBopurens yaansanu. HeouuiieHHbIN MaTepuall CyIIWIn Mol BakyyMoM. HeouutieHHbIi Mate-
pHaJI CYCTICHAUPOBAIIM B M30TMPOTIaHoIIe (2 MII) U MEpeMEIMBaIi IPU KOMHATHOM TeMIiepaType B TedeHue 16 d.
PactBoputenp ucnapsiif, COBMECTHO HCHAPSUIH C METAHOJIOM, M HCOUYHIICHHBIH MaTepuai OYHIIAIN Tpernapa-
tuBHOM TCX (amrompytomas cucrema: EtOAc) ¢ momyuenuem 7,2 mr (21% BBIXOI) POAYKTa coequHeHus 153.
MS: [M+1]=324.

'H SIMP (CDCl3) & 8,15 (1H, x, J=8 T'w), 7,81 (1H, ¢), 7,64 (3H, M), 5,32 (1H, k8, J=7 T'm), 2,45 (3H, c),
1,43 (6H, 0, J=7 T'm).
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Cxema 22
O

EtO"ﬁ)i\H
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N, CNTCN N(/ o N \}—
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- |
N‘N N:N r|\I \
N:N
—~ o) Coegusenne 116
CN O,,S/’ CoeauHenne 144
KOLBu Q NH; CHHC t KGO,y
C
r/N g: o (/ N NH, =N }\J*O
Nt N Y =
N~ N-OH  ac0 oDl N T
R=Me C: 145
F N = OBAUHEHUE
o T TR
N N 3
Coeantienne 143 M3OMacnaHaa KHeroTa
R =rPr Coeguuenue 149
CDI
TRUDTOPYKCYCHEIR aHrapHA
_— R =CF, Ceefukende 150
MYDaBbWHAR KUCNoTa
- R =H CoeanHeHwe 151
CDI
NPONKOHOBAA KUCNOTE
R =Et Coeaurenve 155
CDI
nuBanesas KMcnoTa
- R =1-Bu Coeawrenne 160
CDI
ITpumep 68.
Cunres coenuuenus 116
N

116

Kpome Toro, Taxske MpOBOIMIN adbTEPHATUBHBIN CHHTE3 MPOM3BOAHBIX HUTPHII3AMELICHHOTO UMHAA301a.
B xauecTBe npumMepa, nosyyanu coeauHeHue 116 u3 UMHHOIPOU3BOJHOTO, KaK MOKa3aHO Ha cxeMe 22. PactBop
n3onmanoanetoHuTpmia (206 mr, 3,12 mmons) 8 DMF (7 mir) oxnaxkaanu go -50°C B atmocdepe azota. [lobas-
s KOtBu (320 wr, 2,85 MmMois). Cvech nepeMeruBany npu -50°C B tedenue 1 4. MeieHHO 100aBIIsIM NpU
-50°C umunonponszsoauoe (350 mr, 1,24 MMounb) (TOTy4EeHHOE TaKUM K€ 00pa3oM, Kak IMHHOIPOHU3BOJIHOE Ha
npuBesieHHON Bbme cxeme 21). CMech momorpeBasiv 10 KOMHATHOW TeMIlepaTypbl B TeueHue 16 4. Jlo6aBisu
HachIEeHHBIH BOAHBIN pacTBop NH4C1 u skctparumpoBaim Tpu pasa ¢ momonipio EtOAc. O0benMHEHHBIE KC-
TPaKTHl IPOMBIBAIIN COJIEBBIM pacTBOpoM (3x) n cymwm Hag MgSO,. @unbTpanus n KOHIEHTPUPOBAaHHUE JaBa-
JTM HEOUMIIEHHBIA MPOAYKT. Xpomarorpadus (kojonka RediSep ¢ 12 r cunukarens, snoupyemMasi ¢ MOMOIIBIO
70% EtOAc B rekcanax) gasana 230 mr (70% Beixoxn) npoxykTa coequaenus 116. MS: [M+1]=281.

'H IMP (CDCls) & 7,92 (1H, nn, J=3, 8,5 I'n), 7,81 (1H, ¢), 7,61 (1H, ax, J=4,5, 9 I'n), 7,38 (1H, m), 2,47
(3H, ¢).

ITpumep 69.

Cunres coenuuenus 145

145
K cycnensuu nmanugHOro mpousBoHoro coenunenus 116 (50 mr, 0,18 mmons) B EtOH (1,6 M) u Boae
(0,4 mur) no6asisM THAPOXIOPKUA ruapokcunamuHa (17 mr, 0,24 MMoib) U kapOoHat kanus (28 mr, 0,2 MMOJIB).
Cycnensuto HarpeBanu npu 80°C B Teuenue 30 MMH, 3aTeM OXJIaKJalu A0 KOMHATHOH TeMmeparypsl. TBepablid
ocaiok cobupanu ¢uabTpanuei ¢ nomxydenuem 37,8 mr (68% BbIX0X) TpeOyeMOro MpojayKTa aMHHOOKCHMA,
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[M+1]=314.

Cycnienzuto amunokcuma (10 mr, 0,032 Mmmonb) B ykcycHom anruapune (0,5 mur) narpesanu npu 140°C B
TedeHue 4 4. PeakmoHHy0 CMEeCh OXJIaXIAIH, ¥ K peakionHoi cMecu nobasmsuin EtOH (1 mut) u HarpeBasin B
tederune 16 1 mpu 80°C. PacTBopuTe s MCTIAPSAIN W HEOUMINEHHBIA MaTeprall ounIiaay npemapaTuBHoi TCX
(amoupyromas cuctema: EtOAc) ¢ momydennem 6,6 mr (61% Beixon) TpeGyeMoro mpoaykra coenuHeHus 145.
MS: [M+1]=338.

'H SIMP (CDCls) & 7,91 (1H, nn, J=3,5, 8,5 T'u), 7,89 (1H, ¢), 7,65 (1H, ax, J=5,5, 10 Tw), 7,35 (1H, M),
2,69 (3H, ¢), 2,45 (3H, ¢).

ITpumep 70.

Cunres coenuuenus 149

N-o
|\|r/\>—1</N/
o

N;-N

149

K pactBopy nzomacnsiHo# kuciots! (30 Mk, 0,32 mmons) B THF (0,5 mir) no6asmstmn CDI (16 mr, 0,096
MMoOJIb). PacTBOp mepeMemmBaiy npu KOMHaTHON TeMIlepaType B TedeHue 2 4. Jl00aBisum yrnmoMsiHyTOE BEIIIE
npousBogHoe amupokcuma (10 mr, 0,032 MMonb), U peaknnoHHYIO cMech HarpeBanu npu 70°C B Teuenue 45
MHH. PacTBOpuTENh MCIApSIM ¥ HEOUMIIEHHBIH MaTepual CyCIIeHIMPOBAIN B U30MaciIsiHOM kucnote (1 M) u
HarpeBaiu nipu 130°C B Teuenne 3 4. PacTBopuTeNnh MCHapsuid M HEOYHIICHHBIA MaTeprall OYWIIIAIN mpemnapa-
tuBHON TCX (amompyromas cucrema: 80% EtOAc B rekcanax) ¢ momyderuneM 10,6 mr (91%) tpebyemoro mpo-
nykta coeauaenus 149. MS: [M+1]=366.

'H SIMP (CDCl3) & 7,90 (1H, ax, J=3.5, 9 I'm), 7,89 (1H, ¢), 7,66 (1H, nx, J=4,5, 8,5 I'm), 7,36 (1H, M),
3,32 (1H, s, J=6,5 I'y), 2,46 (3H, ¢), 1,49 (6H, n, J=8 T'm).

ITpumep 71.

Cunres coequuenuns 150

N N-o
(/ 4
: :N 7 N/)\CFg
F N
N:N
150

CycrneH3uto yrmoMsHyToro Beimie amuaokcnMma (10 mr, 0,032 mmonb) B TpudTopykcycHoMm anrunpune (0,5
MJI) KUISATHIIN ¢ OOpaTHBIM XOJOAWIEHUKOM B TeueHHe 10 MuH. PacTBOpuTENb MCHapsuii U HEOUUIIECHHBIA Ma-
Tepuai ouninany npenaparuHoil TCX (amoupytomas cuctema: 80% EtOAc B rexcanax) ¢ nmomydyennem 11,8
Mr (94%) tpebyemoro nponykTa coequaenus 150. MS: [M+1]=392.

'H SIMP (CDCl3) 8 7,92 (2H, M), 7,69 (1H, ax, J=5,5, 9,5 T'm), 7,39 (1H, m), 2,45 (3H, c).

Ipumep 72.

Cunres coenuHenus 151

o

N
o=
151

K pactBopy mypaBsuHON kucnoThl (12 mxi, 0,32 mmonbs) B THF (0,5 M) mob6asmsmm CDI (16 mr, 0,096
MMOJIB). PacTBop mepememmBaiy npyu KOMHATHOHM Temrepatype B TedeHue 2 4. J[00aBIsIn ymoMsHyTOE BEIIIE
npousBogHoe amugokcuma (10 mr, 0,032 MMOIb), U peakIMOHHYI0 cMech HarpeBaimu npu 70°C B teueHue 45
MUH. PacTBopUTENh UCTIAPSIN W HEOUHIICHHBIH MaTepHal CYCIICHIUPOBaIu B MypaBbUHOW KucioTe (1 mi) u
HarpeBaiu npu 60°C B TedeHue 3 4. PacTBopUTENs MCHapsuii U HEOYHUIICHHBIH MaTepuasl OYHINAIH Mpernapa-
tuBHOU TCX (amrompyromast cucrema: 80% EtOAc B rekcanax) ¢ nomydenuem 2,1 mr (20%) tpedyemoro mpo-
nykta coeaunenus 151. MS: [M+1]=324.

'H IMP (CDCls) & 8,83 (1H, ¢), 7,92 (1H, an, J=3,5, 8 T), 7,91 (1H, ¢), 7,65 (1H, ax, I=4.5, 9 Tn), 7,37
(1H, m), 2,45 (3H, ¢).
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ITpumep 73.
Cunre3 coenquHeHus 155
fN /"1~o
i Nl NP
F N
Ny
155

K pactBopy nponronoBoii kuciotsl (22 mxi, 0,29 mmons) B THF (0,5 M) mo6asiszmu CDI (14 mr, 0,087
MMOJIb). PacTBOp mepememmBany nMpu KOMHATHOW Temmepatype B TeueHue 1 4. J[o0aBsan yIOMSHYTOE BBIIIE
amugokcuma (10 mr, 0,032 mmoue) B THF (0,5 M), 1 peakiimonHyro cMech HarpeBasn npu 70°C B Tedenue 90
MuH. PacTBopuTeNns HCApsUIU U HEOUMIIEHHBIM MaTepHan CyCIIeHAUPOBAIM B MPONUOHOBON kuciote (1 mi) u
Harpesanu npu 130°C B Teuenue 1 4. PacTBopHTENb UCHApsUIN U HEOUUIIEHHBIH MaTepuan OYHIAIN Mpenapa-
tuBHOU TCX (amrompyromast cucrema: 80% EtOAc B rekcanax) ¢ nonydenuem 9,4 mr (94%) tpedyemoro mpo-
nykTa coeaunenus 155. MS: [M+1]=352.

'H SIMP (CDCls) & 7,91 (1H, mn, J=2, 8,5 '), 7,88 (1H, ¢), 7,65 (1H, ax, =6, 9,5 I'n), 7,36 (1H, m), 3,01
(2H, B, J=8,5 I'm), 2,46 (3H, ¢), 1,48 (3H, T, J=8,5 I'n).

ITpumep 74.
N N-o
Gl 4
Nr % N/A\)/
A

Cunres coenuuenus 160
N

Nay
160

K pactBopy Tpumerminykcycnoi kucnotsl (30 mr, 0,29 mmons) B THF (0,5 mur) no6asmsumn CDI (14 wr,
0,087 mmois). PacTBOp mepememrBaiy Mpyu KOMHATHOHM TeMiieparype B TeueHne 1 4. J1o0aBsum yrmoMsHyTOoe
BhIIIe Mpomn3BogHOE amupokcuma (10 mr, 0,032 mmous) B THF (0,5 mi1), 1 peakiiMOHHYIO CMECh HAarpEBaIH MPH
70°C B Teuenue 90 MuH. PacTBOpUTEND UCTIAPSAIN M HEOYUIICHHBIN MaTepra CyCIIEHANPOBAIHA B YKCYCHOM KH-
ciote (1 MJI) ¥ KUIATHIN ¢ OOpAaTHBIM XOJIOAMIBHUKOM B TeueHue 3 4. PacTBOpUTEbh UCTIAPSIIA M HEOUYHIICH-
HBIH MaTepuai ouniiainy npemnaparuBHoi TCX (amoupytomas cuctema: 80% EtOAc B rekcaHax) ¢ MoaydeHHEM
7,4 mr (67%) TpeGyemoro npoaykTa coequaenus 160. MS: [M+1]=380.

'H SIMP (CDCls) & 7,90 (1H, mn, J=2,7, 9 T'm), 7,88 (1H, ¢), 7,65 (1H, ax, J=4,5, 9 T'n), 7,35 (1H, m), 2,47
(3H, ¢), 1,53 (9H, ¢).

ITpumep 75.

Cunre3 coenrnenus 143

r/N Q0
N—
IOORE
F N \—_‘\
Ne o ™
N
143

Pacteop KOtBu (40 wmr, 0,36 mmonbs) B DMF (3 M) oxnaxkmanu o -50°C B atmocdepe azora. [Jobasisim
n-Toiyosicyabponuamerramzonpanuy (76 mr, 0,39 mmons). Cmech nepemenmBanu 1pu -50°C B Teuenue 1 4.
Jo6aBsiiin IMUHO-TIPOM3BOIHOE U3 cxeMbl 22 (50 mr, 0,18 MMOJIB), M CMECh MOIOTPEBAIH 10 KOMHATHOH TEM-
neparypsl B TeueHne 16 4. JloGaBmsuin HackimeHHslil BogHblii pactBop NH4Cl n skcTparupoBanyu msth pas ¢
nomornisio EtOAc. OO0beInHEHHBIE DKCTPAKTHI MPOMBIBATTN COJIeBBIM pacTBopoM (3X) m cymmmn Hag MgSO,.
OurbTpalys ¥ KOHIIEHTPUPOBAHUE J1aBall HEOUMINEHHBIA MPOIyKT. Xpomarorpadus (komonka RediSep ¢ 4 r
cunmkaress, amonpyemas ¢ nomompio 70% EtOAc B rexcanax) m 3atem mpemnapatuBHas TCX (3moupyromast
cucrema: 30% EtOAc B DCM) maBamm 22,2 mr (30% BeIxom) Oemoro TBepmoro coemmueHus 143. MS:
[M+1]=410.

'H IMP (CDCls) & 7,91 (2H, n, J=8 I'ny), 7,87 (1H, nx, J=2,5, 8,5 I'n), 7,74 (1H, ¢), 7,65 (1H, ax, J=5,5, 9
T'm), 7,34 (3H, m), 2,50 (3H, c), 2,42 (3H, c).
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ITpumep 76.
Cunres coenunenus 144
N N=
- /
N V, \N_i
F N
Ny
144

K 3-3tokcumetakponeuny (100 mr, 0,88 Mmons) nobasmsuimm 7 N ammuak B metanone (1,3 mu, 8,8 Mmois).
PacTBop mepememuBany npu KOMHATHOHM TeMriepatype B TedeHue 16 4. PacTBopuTens ucnapsuid, 1 HEOUHIICH-
HOE JKEeJITOE TBEPJIOE BEIIECTBO, COOTBETCTBYIOIIEE 3-aMHUHO-2-METHIIAKPOJICHHY, UCTIONB30BAIN Ha CIIEAYIOIEeH
cTamuu 0e3 TOTIOTHUTEIFHON OYHCTKH.

K pactBopy 3-amuno-2-merunakposnenna (7 mr, 0,087 mmons) B 6e3BomHoM THF (1 mim) mobasmsumm NaH
60% B Buae qucnepcun B Macie (6 mr, 0,16 MMonb). CycrieH3uIo IepeMennBaiy pu KOMHATHOW TeMIeparype
B Teuenue 15 muH. J{o6aBismy nuanuaHoe npousBoaHoe (22 mr, 0,079 mmons) B8 THF (1 M), u peakiimoHHyIO
cMech HarpeBany npu 65°C B Tedenne 1 4. [0TOBMIIM, KaK OMHMCAHO BBINIE, HOBYIO MOPIIMIO PEareHTOB C 3-
amuHO-2-Metrinakpoaenna (20 mr) u NaH (20 mr) B THF (1 M) u 106aBIsiIn B peakiimoOHHYIO CMeCh, KOTOPYIO
HarpeBaiu npu 65°C B TeueHue emie oxHoro daca. Merog LCMS yka3bIBai Ha MOJHOE 3aBEpIIEHUE PEaKIINU.
PeakunoHHyt0 cMech Tacuiin MeTaHosioM. PactBoputens ucnapsiau. HeouumieHHbIN MaTeprai CycrieHIupoBaIn
B BOJE, M TBEPJOE BEIIecTBO cobmpanu ¢unbTpanueil ¢ momyuerneM 5,2 mr (19% BBIXOx) CBETIIO-KpacHOTO
TBepAoro coenunenus 144. MS: [M+1]=348.

'H SIMP (CDCl;) & 8,67 (2H, ¢), 7,90 (1H, x, J=9,5 '), 7,85 (1H, ¢), 7,65 (1H, mn, J=4.5, 9 T'), 7,34 (1H,
M), 2,44 (3H, c), 2,36 (3H, c).

Cxema 23
/\
/ CO-Et
1.2.4-Tpuason POClg KOtBu,
DIPEA amnnauqmanﬂmarar /@
"N com
Ney/ O \ Ot N\ COsEt
16’
N N =N
) Y )
LiBH, /@[N OH HBr /@: Br w, rarc /@(
- - —_—
R
RN TN 1
= Na N
"N oH N Br N
R=H CoefuHeHue 121
iNa 1 EtOH R=F CoeauHeHue 135
°\
R=H Coegunenue 134
o\

ITpumep 77.
Cunres coequnaenns 121

L

121

K pactBopy 1,2,4-tpuazona (2,03 r, 29,4 mmons) B 6e3somaomM CH3CN (20 mi) mpu 0°C moGarisiin i-
Pr,NEt (5,6 Mn, 32,4 mmons). [Tocite momHOTO pacTBopenus tpuaszona, nodasimsun POCI; (0,82 mur, 8,8 MMons) u
coenuuenue 16' (1 1, 3,68 mmons). Cmech nmepemermBany pu 0°C B Teuenue 2 4. [TomydeHHBIN pacTBOp Harpe-
Bany Ha MacisHor Oane npu 80°C B TeueHue 16 4. CMech OXJaXIAIH Ha JISJAIHOW OaHe, pa30aBIIsIN ¢ TTOMO-
mpio EtOAc u mobGaBnsimu Boxy. DKCTparupoBaiu Tpu pasa ¢ momoinsio EtOAc. OO0bennHeHHBIE dKCTPAKThHI
MIPOMBIBAIM COJIEBBIM pacTBOpoM W cymmiu Hax MgSO,. OwibTpanwsi U KOHIEHTpupoBaHue naBamw 1,05 T
(88% BBIXOJT) OPAHIKEBOTO TBEPJOTrO BEIIECTBA, KOTOPOE HETIOCPEACTBCHHO HCIOIH30BAIHM HA CICIYIOMICH cTa-
nuu. MS: [M+1]=324.

PactBop KOtBu (696 mr, 6,2 mmons) B DMF (15 mur) oxnaxnanu go -50°C B atmocdepe azota. MemieHHO
nmobasisuin Tru3onuanoanerat (0,75 miu, 6,8 mmons). Cmech nepemermBanu mpu -50°C B teyenue 1 u. Jlo-
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0aBJISLTM YIIOMSTHYTHIM BBIIIE HEOYMIICHHBIN MPpoayKT co cramuu 1 (1 1, 3,1 MMOJIB), ¥ CMeCh ITOJOTPEBAIH JI0
KOMHaTHOH TeMnepatypsl B Tedenue 18 4. Jlo6aBisin HackimeHHbI Bogubli pactBop NH4Cl n akcrparuposanu
BoceMb pa3 ¢ nomoimnsio EtOAc. O0beIMHEHHBIE dKCTPAKThHI MPOMBIBAIM COJIEBBIM pacTBOpoM (3X) u Cyrmmin
Hag MgSO,. ®unbTparysi U KOHIEHTPUPOBAHKUE JaBAJIM HEOUYHIIICHHBIH MPOMyKT. XpomaTorpadus (KoJoHKa
RediSep ¢ 24 r cunmukarens, smoupyemas ¢ nomomsio 70% EtOAc B rekcanax) masama 950 mr (83% BBIXOT)
npoaykra. MS: [M+1]=368.

K pactBopy nuadupa (200 mr, 0,54 mmoinb) B 6e3BogaoM THF (4 mun), mepemermmmBaeMoMy TP KOMHATHON
TeMIieparype, B armocdepe azora aodasmsuu LiBH, (2 M 8 THF, 0,66 M, 1,3 MMoinb). PeaknmonHnyio cMech
nepeMerImBaii B atmocdepe asora B TeueHue 24 4. K peakunonHoit cmecu nobasmsiin cmech EtOAc/EtOH (3
w1/3 Mit) 1 KoHIeHTpupoBaiu. OcraTok nepeHocusd B MeOH u no6aBisny cuimikaresb. 3aTeM UCTIApSIIH JIETY-
YKe pacTBOPUTEIH, TBEPJOE BEIIECTBO 3arpyxanu B KooHKy RediSep ¢ 4 r cunmmkarens. TpeGyemblil TpoayKT
anroupoBaiu cMmechio 10:1 mo 06pemy CH,Cly/MeOH. [Momyyanu nuon B Buae TBepaoro Bemectsa (60 mr, 39%
BbIX0A). MS: [M+1]=284.

Jwuon (60 mr, 0,21 mMois) cycnienaupoBanu B 5 mit 33% HBr 8 AcOH u narpesanu npu 80°C B TeueHne
18 4. PacTBOp oXiakjganu Ha JeAsHoW OaHe m pazbaBisum ¢ momoimbio EtOAc. MemieHHO T0OaBIISIIN HACHI-
meHabId BoaubIi pactBop NaHCOs. PactBop akcTparupoBanm ¢ momombio EtOAc (3x), u 00beIMHEHHBIE OpTa-
HUYeckue (as3pl MPOMBIBAINA COJEBBIM pacTBopoM, cymrmmn Hajx MgSO,. OunbpTpanus n KOHIEHTPHPOBAHHE
JIaBaJI HEOUMIICHHBIA TIPOAYKT, KOTOPBIH MUCIIOIB30BaIM HA CIEIYIONICH CTaauH 03 AOMOJHUTEIbHONR OYUCT-
k. MS: [M+1]=408.

K pactBopy npousBogHoro muaikmwidopomuna (0,21 mmons) B EtOAc (10 M) m MeOH (10 mur) goGasisiin
BiaxHb 10% Pd/C (katanuTuueckoe KOJIMYECTBO), U MOIYYCHHYIO CYCIICH3UIO MEpEeMEIIMBAIN B aTMocdepe
Bojoposa B TeyeHue 60 4. CycneHsnio GpuibTpoBaiIM Yepe3 LEIUT U MOJYYEHHbBIH pacTBOP KOHIIEHTPHPOBAIIH.
HeounrieHHbIH MPOIYKT OYUIIATN HECKOIBKUMH TpenapaTuBHbIMU TCX (amroupytomas cucrema: 3% MeOH B
EtOAc) ¢ momyuennem 6,2 mr (12% BbIxon 3a 2 craamu) TpeOyemoro npoaykra coeaunenust 121. MS:
[M+1]=252.

'H SIMP (CDCl3) & 8,09 (1H, M), 7,74 (1H, ¢), 7,56 (3H, m), 7,90 (2H, M), 2,42 (3H, ¢), 2,29 (3H, c).

ITpumep 78.

Cunres coenuuenus 135

135
Coenunenne 135 CHHTE3MPOBAIM aHAJIOTUYHO coeanHeHuto 121 cnexyroumm obpasom. K pactsopy 1,2,4-

Tpuazona (952 wmr, 13,8 mmons) B 6e3BogHoM CH;CN (20 mur) mpu 0°C mobasmsumm i-ProNEt (2,6 mi, 15,2
Mmodb). [locne moHOTO pacTBOpeHus Tpuasoina, nooasism POCI; (0,45 v, 4,8 mmons) u 3¢up makrama (1 T,
3,45 mmoms). Cmech niepementuBanmu npu 0°C B Teuenue 2 4. [TodydeHHBIH pacTBOp HAarpeBajd Ha MaCISTHON
6ane npu 80°C B Tedenne 16 4. CMech OXJIaKaaly Ha JeAssHON OaHe, pa3baBisuin ¢ momoripio EtOAc 1 mob6as-
JSUTA BOIy. DKCTparupoBain TpH pasza ¢ momoimnsio EtOAc. OObenHEHHBIE SKCTPAKTHI MTPOMBIBAIH COJIEBBIM
pactBopoMm u cymma Hax MgSO,. @unbTparms u koHIeHTprpoBanue qasanu 1,03 T (87% BBIX0OX) OpaHKEBOTO
TBEPAOTO BENIECTBA, KOTOPHIA HETTOCPEICTBEHHO UCIIOJIL30BAIM HA ciemytomiei craaun. MS: [M+1]=342.

PactBop KOtBu (658 mr, 5,9 mmons) B DMF (15 M) oxnaxmanu mo -50°C B atmocdepe a3zora. MenjaeHHO
nmobasisuin sTru3onuanoanerat (0,71 mi, 6,5 mmons). Cmech nepemermBanu npu -50°C B teyenue 1 1. Jlo-
0aBJISLTM YIIOMSTHYTHIHM BBINIE HEOYHMIICHHBIN MPOoayKT co cramuu 1 (1 1, 2,9 MMOJIB), B CMECh ITOJJOTPEBAIH JI0
KOMHaTHOH TeMnepartypsl B Teuenue 18 4. Jlo6aBmisim HackieHHbI BogubIi pactBop NH4Cl n akcrparuposanu
BoceMb pa3 ¢ nomomnpio EtOAc. O0beMHEHHBIE SKCTPAKTHI MPOMBIBAJIM COJIEBBIM pacTBopoM (3X) M cymmiu
Hag MgSO,. ®unbTpanust 1 KOHIEHTPUPOBAHME JaBad HEOUYHMIICHHBIN MpOIyKT. XpomaTtorpadus (KojgoHKa
RediSep ¢ 24 r cuukarens, amoupyemas ¢ nomonisio 70% EtOAc B rexcanax) maana 1,02 r (90% BwIxon)
npoaykra. MS: [M+1]=386.

K pactBopy nmuadupa (600 mr, 1,56 Mmoinb) B 6e3BogaoM THF (8 mur), mepemermmBaeMoMy Tipy KOMHATHON
TeMIieparype, B armocdepe azora aodasmsu LiBH, (2 M 8 THF, 3,1 mi, 6,24 MMoib). PeaknmorHyIo cMech
TepeMenuBaIn B atMmocdepe azora B TeueHnue 24 4. K peaknmonHoi cmecu noo6asismu cmech EtOAcC/EtOH (10
Mi1/10 M) u koHTIeHTpUpoBanu. OcTtatok nepeHocwin B MeOH u 1o0aBisiiii CHIIMKaresb. 3aTeM HCTIapsUTH Jie-
Ty4He PacTBOPHUTEIH, TBEPAOE BEIIECTBO 3arpykainu B kKojdoHKY RediSep ¢ 12 r cunukarens. TpeGyemsrit mpo-
IyKT aronpoBany cMecbio 10:1 mo o6vemy CH,Cl,/MeOH. Ilomyuanu nuon B Bune TBepaoro emectsa (187
mr, 40% BeIxox). MS: [M+1]=302.

Jwuon (80 wmr, 0,27 mMoib) cycnienaupoBanu B 7 mit 33% HBr 8 AcOH u narpesanu npu 80°C B TeueHne
48 4. PacTBOp OXNakJanu Ha JieAsHOW OaHe W pa30aBisutu ¢ momomipio EtOAc. MemneHHO T00aBISsUTH HACKI-
meHHbIH BonHbIH pactBop NaHCO;. PacTBop skcTparupoBamm (3X) U 00beIMHEHHBIE Opranndeckue (asbl mpo-
MBIBAJIM COJICBBIM PacTBOPOM, cymmid Hax MgSO,. OunpTpanys, KOHIEHTPUPOBAHKE 1 COBMECTHOE MICTIAPEHUE
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¢ TomyosoM nasaiu 100 mr (88% BbIxo) O€KEBOT0O TBEPAOTO BEIIECTBA, KOTOPOE HCIOIb30BAN Ha CIIEAYIOIECH
cTaauu 0e3 JOMOJIHUTENBHON 0UuCTKU. MS: [M+1]=426.

K pactBopy npomsBogHoro auankmaopomuaa (70 mr, 0,16 mmoins) B EtOAc (10 mur) 1 MeOH (10 mi) mo-
6asmsimn 10% Pd/C (kaTamuTmyeckoe KOJIMYECTBO), M MOIYYCHHYIO CYCHEH3HIO MEpeMEINBaId B aTMocdepe
BozopoJa B TeueHue 48 4. CycneH3uto GUIbTPOBAIH Yepe3 METUT U TOTyYeHHBIH PacTBOP KOHIIEHTPHUPOBAIIH.
HeounmeHHsIii npoxyKT oYM HECKONbKMMH mpenapatuBHbIME TCX (amompyromast cuctema 1: 75%
EtOAc B rekcanax; smroupyromas cuctema 2: 5% MeOH B EtOAc; amronpyromas cuctema 3: EtOAc) ¢ momyde-
aueMm 4,1 mr (10% BeIxox) Tpebdyemoro npoaykra coeauaeHus 135. MS: [M+1]=270.

'H SIMP (CDCl3) & 7,84 (1H, mn, J=2,5, 9 T'w), 7,70 (1H, ¢), 7,54 (1H, mn, =5, 8 T'm), 7,30 (1H, m), 2,42
(3H, ¢), 2,28 (3H, ¢).

ITpumep 79.

Cunre3 coequnenus 134
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K cycnieH3unm npou3BOAHOTO IUANKWIOpoMuaa, omucanHoro B cxeme 23, R=H, (30 mr, 0,074 mmons) B
EtOH (1 mu) m Harpetoit mpu 80°C, mobaBmsmu cBexenpurotoBieHHbH 2 M pactBop NaOEt (75 mxm, 0,15
MMoutb). PacTBop HarpeBanu B Teuenne 10 MuH. PacTBopuTtens ncnapsii. HeodnieHHBIH MaTepral CyClieHIn-
poBay B EtOAc u ¢puinbTpoBamm. OWIbTpaT KOHIICHTPUPOBAIH H OYHIAIH NpenapatuBHOit TCX (amoupyro-
mas cucrtema: EtOAc) c¢ momyuermem 3,1 mr (12% Beixox) tpeOyemoro mpoaykra coemuHeHus 134. MS:
[M+1]=340.

Cxema 24
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= CH,0Ph coeauHeHue 137 R=CH; R'=CH,CPh coeauHeHue 138
1) LOH _ -
2} IPrOH 1) LIOH R =1Pr,R" = CH;OPh coegunenve 141
EDG 2)CDI / NHOH
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| R1 1 i
/>_ N- />_R NIHN)_R CDI/R COLH |
‘N
R'=CH,OPh coeUHenue 156 R' = CH;OPh coe}_‘lHHEHMe 157

R =1 Pr coeguHeHvne 147
R -Me coefauHeHue 148
R =Et coegvHeHve 158
R =CF3 coeanHeHve 159
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ITpumep 80.
Cunre3 coenuaenus 137
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K pactBopy 5-¢prop-2-HuTpoOeH3oiiHo# kucnotsl (6,6 T, 35,66 MMoib) B auxiaopmerane (100 mir) nobas-
msumm DIPEA (9,22 1, 71,3 mmons), HOBt (6,0 1, 39,2 mmons) u EDCI (10,2 1, 53,5 mMmos). [Tocne nepementu-
BaHUs NPUONM3UTEIBHO B TEUCHHWE 15 MUH, B PEaKIMOHHYIO CMECh MOOABISUIM IO KaruiiM pacTBop 2,4-
quMeTokcubeH3mwiamuna (5,96 r, 35,66 mmons) B muximopmerane (50 mi) B atmocdepe azota. [lomyueHHyro
CMeCh IIepEeMEIIUBAIIA B aTMOC(epe a30Ta MpU KOMHATHOM Temreparype B TeueHue 16 4. PeakimonHyto cMmech
npoMeiBasn ocienoBaTesbHo 1N HCI (100 M), HackmeHHbM BoaHbIM pactBopoMm NaHCO; (100 mur) u cone-
BEIM pactBopoM (100 mi). Opranmdeckyro (aszy 3atem cymid Hax MgSO,4. OuibTpaius u yaaleHHue pacTBO-
PHUTENIS ITOJT BAKyYMOM JIaBaJIH XKEITOBAaTOE TBEPAOE BemecTBo, Macca 9,3 r (78%). MS: [M+1]=335.

K mutpobenzonpHOMy anaziory (9,3 r, 27,8 MMOJIb), CYCIICHAMPOBAaHHOMY W IEPEMEIINBAEMOMY B CMECH
pactBoputeneir HOAc/THF/MeOH/H,0 (25/100/50/25 mi), mpu KOMHATHOH TemriepaType J00aBIsUIH TOPOIIOK
Zn. Cmech HarpeBanu 0 70°C B Teuenue 20 4, oxmaxaanu U GuisTpoBamu. TBepmoe BEMIECTBO CIIOTACKUBAIH
¢ nomombsio THF, n o0beanHEeHHBIH QUABTPAT KOHLIEHTPUPOBAIH O]l BaKyyMoM. K IoirydeHHOH CycreH3uu
MEJICHHO U OCTOPOKHO, JIISI TOTO YTOOBI MPEIOTBPATUTH U30BITOYHOE BBHIICICHUE Ta3a, JOOABISIIA HACKIIICH-
HbIl BoaHBINA pacTBop NaHCO; 1o Tex mop, moka BenumuuHa pH He mocturana 7-8. CMech IKCTparupoBaid ¢
nomomblo EtOAc (3x), 00beJMHEHHBI OPraHWYeCKUH CJI0i MPOMBIBAIM COJIEBHIM PAacTBOPOM M CYIIMIIM HAJ
MgSO,. OunbTpanys ¥ yHAJICHUC PACTBOPUTEIS NaBald HCOYHIICHHBIM TPOMYKT aMUHA B BHJIC TCMHO-
KOPUYHEBOH CMOJIMCTOM macThl, Macca 8,7 T.

K pacTtBopy anunmna ¢ npeasiaymiei craguu (8,7 1) B quxmopmerane (150 Mir) 706aBIsIH TPUATHIIAMUH
(3,37 1, 33,4 mmous). CMech oxJTaXKaally Ha JiefsHow O6aHne u oOpabdaTeiBanu Opomarermwixaopuaom (4,81 r, 30,6
MMOJIb) B atMocdepe a3ota. JlensHyio 0aHIO yAalsiId, H CMECh MPOJIOJDKAIH TIepEeMEINBAaTh B TeUCHUE 72 d.
PeaknoHHyI0 cCMeCh KOHIICHTPUPOBAJIH 110 BAKYYMOM, TIOIY4YeHHYI0 cycnieH3uio obpadareiBanu Et,O (100 mir)
u Bogoi (100 mi). Ocanok mpoaykTa codupanu GUIbTpaAIlUeii U CYIIUIN C TOJyIeHHEM 5,6 T TIPOAYyKTa B BHIE
KOPUYHEBOTO TBepaoro Bemecrsa. Et,O ciiolf oTaensyin oT BOAHOTO ci1osl U pazbasisumi ¢ momouipio DCM (50
MIT), IPOMBIBAJTIH COJICBBIM PacTBOpOM M cymmwin Hax MgSO,. OunbTpanus u yIaleHUEe PacTBOPUTEIS TaBaJA
5,3 T JONOJHUTEILHOTO MPOAYKTA B BUAE MEHOOOPA3HOr0 KOPUIHEBOTO TBEPAOTO BemecTBa. CymMmMmapHas Macca
11 r (100%).

K pactBopy 6pomuna (11 r) 8 DMF (550 mu) no6asmsuim K,COs (7,1 1, 51,7 mmone). CMmeck HarpeBaiu
npu 50°C B Teuenue 48 4. CMech OXJaxaaal 10 KOMHATHOW TeMIepaTyphl, 1 HEOpraHHUECKoe TBEpAOE Bellle-
CTBO OTGWIBTPOBBIBATN. DUIHTpAT KOHICHTPUPOBAIM IO BaKyyMoM, oOpadaTbiBaiim cMechio Boaoi/MeOH
(60/10 mm), sxcTparupoBanu ¢ momonisio DCM (3X), 00be TMHEHHBIN OPTaHUIECKUH CIIOH TTPOMBIBAIA COJIEBHIM
pactBopoM U cymmwin Hax MgSO,. OunbTpanus u yIaleHHe PacTBOPUTENS M 3aTeM KOJIOHOYHAs XpoMaTorpa-
¢us Ha cwmkarese ¢ ucronb3oBanueM 5-50% EtOAc 8 DCM npaBanu 3,2 1 (36%) 7-4neHHOTO JaKkTaMa B BUJIE
KOPUYHEBATOTO TBEpAOTo BemecTBa. MS: [M+1]=345.

K makramy (1,32 r, 3,83 Mmoutb), pacTBopeHHOMY | niepemermBaemoMy B THF (20 mur) 1 DMF (3 mun), mpu
at -20°C pobasmsum t-BuOK (0,645 1, 5,75 mmons). Uepes 30 mun nepememuBanus npu -20°C go6apmsud 1o
KamsM o TIIxinopgocdar (1,19 mi, 6,89 MMonb), U cMech NepeMenIMBaId B T€UEHHE 3 Y NPH MOBBIIICHUH
temnepatypsl oT -20°C no 20°C. PeaknuoHHyI0 cMech oxiaxaany 10 -78°C u 1o0aBIsTy 3THIIH30I[HAHOAIICTAT
(0,791 mm, 6,89 mmons), 3atem mobarmsu t-BuOK (0,645 1, 5,75 MMOJB) U pOIOIDKaIy MEPEMEIINBAHUE B
TEYCHUE HOYH, IIPHU ITOM TEMIIEpaTypa JOCTHUrajla KOMHATHOH TeMIepaTyphl. PeaklmoHHYI0 cMech Tachin Ha-
chImeHHBIM BogHBIM pacTBopoM NHyCl, skctparupoBanu ¢ nomoripio EtOAc (2X), 00beIMHEHHBIH OpraHuye-
CKHH pacTBOP IPOMBIBAIIN COJIEBBIM pacTBOpoM H cymmin Hax MgSO,. OunbTpanus U yaaaeHue pacTBOPUTEIS
JTaBaJIM HEOUHIIICHHBIN MPOMYKT, KOTOPHIN OYHINAIA KOJOHOYHOW XpoMmaTorpadueld Ha CHIIMKaresie, UCIOb3ys
15-100% EtOAc 8 DCM, macca 0,861 r (47%), B BuAe KOpUIHEBOTO TBepIOTO BemecTBa. MS: [M+1]=440.

K a¢upy mmugazona ¢ npenpiaymeid craguu (861 mr) B quximopmerane (5 mur) npu 0°C noGasmsua Tpud-
TOPYKCYCHYIO KHCJIOTY (5 MiT), 3aTeM TpupTOpMeTaHCYIbPoHOBYIO KrcaoTy (0,345 mir). CMech IogorpeBaliv 10
KOMHATHOW TEMIIEPATYphI, IEPEMEIINBAIH B TCUCHHE 3 U, 3aT€M KOHIICHTPUPOBAIU C MTOJYYCHHEM OCTaTKa, KO-
TOPBII pacTBOpsiTH B auxiopmerane (50 mu). Jlo6aBisiiny HackeHHBIH BoHbIH pacTBop NaHCO; (50 mu), 3a-
TeM nepemerinBany B Teuenue 20 MuH. Bepxuuii BonHbIi ciioH, BenuunHa pH KOTOporo Haxoaumiach B IIEN0Y-
HOM 00JIaCTH, OTACIISIIIH, dKCTparupoBau ¢ momomisio DCM (3x), o0benuHeHHbii DCM pacTBOp MPOMBIBAIH
COJIEBBIM pacTBOpoM M cymwi Haxy MgSO,. @unbrpanust u yaanenue pactsopurens nasaiu 0,58 T (100%)
JlaKTama B BUJE JKEITOBAaTOro TBepAoro BemecTBa. MS: [M+1]=290.

K nmakxramy (209,1 mr, 0,723 mmons) u N,N-gumeTun-n-ronyuauny (234,7 mr, 1,74 MMoIs), epeMeniu-
BaeMbIM B XJopOen3ode (2,5 mi), B atmochepe azora nodasisum POCI; (133,0 mr, 0,867 Mmmons). PeakmnonHyo
cMech 3ateM HarpeBaym nipu 135°C B Teuenue 2 4. [Tocite oxmakaeHus 10 KOMHATHON TeMIIepaTyphl, T00aBISITH
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runpasun GeHokcuykcycHor kuciotsl (189,0 mr, 1,08 mmons), 3atem DIPEA (0,455 mu). PeakunonHyro cMmech
nepeMeluBalInd IpyU KOMHATHOHW Temneparype B TeueHue 30 muH, 3atem HarpeBanu npu 100°C B teuenue 60
MUH. PeakiMOHHYIO CMECh OXJIaXKIajH, MOOABIISIIN HACBHIMEHHBIH BoaHBIN pacTBop NH4Cl u skctparupoBamu
TPH pa3a STHIAETATOM, OOBEANHCHHBIN OPTaHUYECKUN CIIOW MPOMBIBAIN COJIEBBIM PAaCTBOPOM W CYIIHMIHM HaJ
MgSO,. ITocne GumbTpanyu ¥ KOHIIEHTPUPOBAHUS, BBIACISIIN KOJOHOYHOH (udII-XpomMaTorpadueid B cucTeMe
ISCO, ucroms3ys 0-10% MeOH B EtOAc, macca 116,7 mr (36%) npoxykt coenunenus 137 B Buae KeaTOBaTO-
TO IJICHKOOOpa3HOTo TBepaoTo BemectBa. MS: [M+1]=420.

ITpumep 81.

Cunre3 coegunenus 156

N
156

Coenunenwne 3tunoBoro 3dupa 137 (244,2 mr, 0,582 mmoip) B cucteme pactBoputeneid THF/Boma/MeOH
(6,0 M cymmapso, 6/5/1 cootHomenue) oopadateiBanu ¢ momorso LiOH (69,7 mr, 2,91 MMoub) pu KOMHAT-
HOW TeMIeparype B TeUeHUE 4 4, KOHIICHTPUPOBAIHU O] BAKYYMOM, MOAKHUCISUTH 10 pH~3, 1 ocamok cobupanu
¢unbTpanueii. [locne nmpombIBKH BOIOH W cymiku, moinydanu 179,3 mr (79%) KUCIOTHI B BHIE JKEJITOBATOTO
TBepAoro BeuiectBa. MS: [M+1]=392.

K xucnore (10,8 mr, 0,0276 mmoib), nepememnBaeMoit B DCM (0,1 M), mpu KOMHATHOH TemmepaType
nobasnsiim EDCI (21,3 mr, 0,11 mmoins), DMAP (6,7 mr, 0,0552 MMonb) ¥ u3onponmioBsiid criupT (13,2 wmr,
0,221 mmoms). Uepe3 12 9 peakuoHHYIO cMech pa30aBisiian ¢ momoimbio EtOAc, MpOMBIBAIHM HACHIITICHHBIM
BoaHBIM pacTtBopoM NaHCOs, BOAHBIN clOW OTHESUIM M dKCTparupoBayiv ¢ nmomomsio EtOAc, o0beTuHEHHBIH
OpTraHWYECKHH CIIOW TIPOMBIBAINA COJIEBBIM PacTBOPOM U cymriin Hag MgSO,. ®unbTpanus U 09MCTKAa KOHIICH-
Tparta MetoxoMm npenapatuBHoit TCX ¢ ucnons3oanueM 10% MeOH B EtOAc naBanu 8,7 mr (73%) nzonpomnu-
noBoro 3¢upa coeAuHEHUS 156 B BHIIE KEITOBATOTO NMEHOOOPAa3HOTO TBEPIOTO BemecTa. MS: [M+1]=434.

ITpumep 82.

Cunre3 coenunenus 138

O‘N

AL
q O%\_/

138

Aneramunokcum (10,7 mr, 0,144 MMOJIB) TTOJBEPTaNIN YETHIPE pa3a a3e0TPOIHOMN IIEPErOHKE C TOIYOJIOM U
JOOABIISLTH K STHIIOBOMY 3bupy coenunenus 137 (9,5 mr, 0,0226 mmons). Jlo6asisutu THF (0,3 M), 3atem NaH
60% B Buae cycrnensuu B Macie (4,5 mr, 0,112 mmonb). PeakimonHyio cMech nepeMeInBaiIi IpU KOMHATHOH
TeMmrieparype B tedeHue 30 MuH, 3aTeM HarpeBaiu npu 70°C B TeueHue 2 4, OXJIaKIaINd 10 KOMHATHOM TemIie-
paTyphl ¥ pacTBOPHUTENb YIAISUIN MO BaKyyMoM, 100aBisuin Boxy (1,5 Mir) uist rameHust peakIMOHHONH CMECH,
nepememuBain B Teaenne 20 MuH 1 oxnaxaanu g0 4°C. Ocamok codupanu GuibTpalyeit, IpoMbIBAIA BOAOH U
cymmiu ¢ noixydeHuem 5,2 mr (59%) okcaanazombsHOTO MPOXYKTa coeauHEHHUs 138 B BHAE CBETIIO-KEITOTO
TBepaoro BeniectBa. MS: [M+1]=430.

ITpumep 83.

Cunres coenuHeHus 141

141

CoenuHeHne mpuMepa 83 CHHTE3UPOBAITU TAKUM K€ 00pa3oM, KaK 3TO OMKCAHO LIS pUMepa 82, UCIIOIb-
3ys U300yTHPAMHUIOKCAM BMECTO allcTAMHUIOKCHMA C MOJTyYCHUEM COCIMHEHUS puMepa 83 B BHIC JKEITOBATO-
ro TBepaoro BemectBa: MS: [M+1]=458.
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ITpumep 84.
Cunre3 coenuaeHus 157
r/N
) -eN
L’\/
F /J\/'N ] *r\
I~ Y

157

K kucnore (60,2 mr, 0,154 MMoJIB), IOTydeHHOM BhITIe B ipuMepe 81, mepemermBaemoit B DCM (0,7 mu),
MIPY KOMHATHOM TeMTIepaType N00aBisu KapOooHmInuuMuaa3on (49,9 mr, 0,308 Mmmois). CMech mepemMenmBaTin
B Teuenue 40 muH, 3aTeMm oxnaxganu g0 0°C u go6aemsum ammuak (0,112 mir), mogorpeBanu 10 KOMHATHOU
TEMIepaTyphl, MPOAOIDKas MEPEMCITUBAHNC B TCUCHUEC HOYU. PCaKIIMOHHYIO CMECh KOHIICHTPHPOBAJH, N00aB-
7t Boxy (8 mut) | TimarensHo nepeMernnBany B reuenne 30 mun. [TomyueHHsli ocanok coOupany GpuibTparm-
eif, mpombIBaK BOJOH M cywmwinu ¢ noiydeHueM 51,1 mr (85%) mepBuuHOrO amuja B BHIEC KOPHYHEBATOTO
TBepaoro BeuiectBa. MS: [M+1]=391.

Awmup (51,1 mr) ¢ mpuBefeHHOM BhITIe cTaauu oOpabareiBanu ¢ momorieo POCI; (200,8 mr, 1,31 MmMoub)
B 1,4-mnokcane (0,9 mi) mpu 90°C B Teuenne 14 4. [Tocie oxmaxaeHus 0 KOMHATHOH TeMIlepaTyphl, peakiy-
OHHYIO CMECh OCTOPOXHO TaCHJIU HACHIIICHHBIM BOJIHBIM pacTBopoM NaHCO; (5 mur), mepemMemmBany B Teue-
aue 20 muH. Ocanok cobupany QuIbTpapel, IPOMBIBAIN BOIOW U cymimi ¢ nonydenueM 40,9 mr (85%) Hut-
PWIBHOTO TIPOAYKTa coennHeHus 157 B BHIIe KOpUIHEBATOTO TBEpAOTO BemecTBa. MS: [M+1]=373.

ITpumep 85.

Cunre3 coequnenus 147

N  N-o
= 4
Nr\{HN//]Y

)

F’CQVN\ O
"0
147

K svutpuny (45,8 mr, 0,123 MMonb) B KpyIJIOJOHHOM K0j10€ 100aBIsIM THAPOXIIOPH THAPOKCHIaMUHA
(14,5 wr, 0,209 mmous), K,CO5 (22,3 mr, 0,161 MMos), atanon (0,6 mi) u Boxy (0,15 mi). Peaknmonnyto cmech
HarpeBaiu nmpu 80°C B Teuenne 30 MUH, OXJIaXIaJIU M KOHIIGHTPUPOBAIH 1101 BakyyMoM. [TonydeHHyIo cycreH-
3ur0 obpabdaTteiBas BogoH (1,5 M), moaBepraiv BO3JACHCTBUIO YIbTPa3ByKa C IEIbI0 00JETYeHUs TIepeMeIIH-
BaHUs W TIEPEMEITUBAIM NIPH KOMHATHON TeMIieparype B Tedenue 1 4, 3areM oxnaxaanu 1m0 4°C. [lomydeHHbIH
ocaZioK cobupanu (GuIbTpanrei, IPOMBIBAIN X0JOAHOH Boxoit (1 M) u cymmmm ¢ noxyaenuem 40,8 mr (82%)
aJTyKTa B BUE JKEITOBATO-0€JI0OTO TBEpI0TO BemecTBa. MS: [M+1]=406.

Nzomacnsnyto kuciory (31,4 mr, 0,582 MMmoip) oOpabarsiBanu kapOoHmIanuMuaazosiom (28,4 mr, 0,175
mmons) B THF (0,5 mut) B Teuenne 2 4. Jlo6asisiu annykt N-ruapokcukapookcamuna (11,8 mr, 0,0291 mmons),
Y PEaKIMOHHYI0 CMECh IIepEeMEIIUBAIIM P KOMHATHOHM TemIiieparype B TeueHue 30 muH. JloOaBisim emie m30-
MacistHoH kucnotsl (0,5 mit), 1 peakimoHHyto cMech HarpeBanu npu 110°C B Tedenue 16 4, oxiaxaany, 100as-
JISUTA HaCBIIeHHBIH BOAHBIA pacTBop NaHCO; (8 mir) u skcTparuposanu ¢ momombeio EtOAc (3%), o0bennHeH-
HBIIl OpraHMYEeCKUH CJI0H MPOMBIBAIN COJIEBBIM pacTBOpoM M cymmd Haa MgSO,. Ipenaparusnas TCX (5%
MeOH B EtOAc) xonuentpupoBanHoro ¢uisTpara gasana 11,2 mr (84%) okcaanazonbHoro coeaunenus 147 B
BUIe Oenoro TBepAoro Bemectea. MS: [M+1]=458.

ITpumep 86.

Cunres coequnenns 148:

N{*N
N
N
148
CoenuHenne puMepa 86 CHHTE3UPOBAIIM TAaKUM K€ 00pa3oM, Kak 3TO OMUCAHO JJIs puMepa 85, HCIIOb-

3ysl YKCYCHYIO KHCJIOTY BMECTO M30MACIITHONW KHCJIOTHI C MOJIYYCHHEM COSIMHEHUS ImpuMepa 86 B Buae 06eoro
TBepAoro BeuiectBa: MS: [M+1]=430.
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ITpumep 87.
Cunre3 coenquHeHns 158
_N N-o
= 4
&ﬁ N/’K/
)
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158

CoenuHenne mpuMepa 87 CHHTE3UPOBAITU TAKUM K€ 00pa3oM, KaK 3TO OMHCAHO LTS IpUMepa 85, HCIoib-
3ys MPOMHOHOBYIO KHCJIOTY BMECTO M30MACIISTHOW KUCIOTHI C TIOJTYYCHUEM COCAMHEHUs puMepa 87 B Buae Oe-
Joro TBepAoro Beuiectsa: MS: [M+1]=444.

ITpumep 88.

Cunres coequuenus 159

N N-o
e i/
i N e
F/(j;/N O—/:\
NJ\N/>J U>

159

TpudropykcycHslit auruapua (196,9 mr, 0,938 Mmons) nobaBnsm K anaykTy N-THIpOKCHKapOOKcaMHIa
(19,0 mr, 0,0469 Mmmoub), cycienaupoBanHOMY U niepememnBaemomy B THF (0,2 mir) mpu koMHaTHO# Temrepa-
Type. Ilocae 30 MuH nepememuBaHus peaKUMOHHYIO cMech HarpeBanu a0 70°C B Teuenue | 4, oxjaxkaanu 10
KOMHAaTHOW TeMmeparypsl U pazdasisii ¢ nomouipio EtOAc (10 mur), 1o0aBisiin HACHIICHHBIH BOJHBIH pac-
tBOop NaHCO; u nepememuBanu B Teuenre 30 MuH. BoIHBIN clloil OTOENSIIM U SKCTPArupoBalld € MOMOILBIO
EtOAc (1x), oObeqMHEHHBIN OpTaHWMYECKUN CIIOW MPOMBIBATIN COJEBBIM PacTBOpOM U cymmm Ham MgSO,.
OunbTpanys U yaaneHne pacTBOPHUTEINS AaBald nacTy, K kotopoi nob6asmsuiin nBuOH (5 mir) 1 HOAc (0,5 mu).
Harpesanu npu 115°C B Tedenue 16 4, oxJaxIanu U KOHIIEHTPUPOBAIN MOJ BaKYyMOM, Pa30aBIIsLTU C TIOMO-
mpio EtOAc, mpoMbIBaau HACHIIEHHBIM BOIHBIM pacTtBopoM NaHCO;, coieBBIM pacTBOPOM W CYIIWIJIM Ha
MgSO,. IIpemaparusHas TCX (5% MeOH B EtOAc) xonmnerTpupoanHoro ¢uiprpara gaBaia 11,5 mr (51%)
Tpedyemoro Tpru(hTOPMETHIIOKCAINA30IPHOTO aHalora coenHeHus 159 B BUJIE JKEITOBATOTO TBEPIOTO BEIIECT-
Ba. MS: [M+1]=484.

Cxema 25

N-G
/JCJ)\ Pl X when R =CHOCHPN A on
= 2 2t
HzN.H R N—f N 1 Ho / PA-C Nt p
T TEE—
/[:I 2)HC
MeO N
] R 3)POCl3 MeO N o}
N\N/>_ =

R = CH,OPh 162

2 COBAUHEHNS gcoegnHeHne 166
R = CH,0-4-F-Ph coeguHerne 163
R =CH,OCH, coeauHenue 164

R =CH,OCH,Ph coepuHervne 165

ITpumep 89.
Cunres coequnenus 162
(/N P“O
N/ N&k
_-N D
MeO ‘ />—‘/O N/
“N
162

K nakramy 62 (503,4 mr, 1,42 mmouns), nepemermnBaemomy B THF (2,9 mir) m DMF (0,8 mur), mpu -20°C
nob6asismn tBuOK (240,2 wr). ITocne 30 MuH mepemennBaHus NOOABISIM IO KaIUIM AMATHIXIOpdocdar
(377,7 mr, 2,12 MMOJIB), 1 pEAKLUOHHYIO CMECh MEJIEHHO TojiorpeBanu 1o 8°C B TeueHue 3 4, 3aTeM OXJIax/aa-
mu 110 -20°C u mo6asssun 2,26 M (2,26 MMoab) okcanuazonusonuanara (cM. JMC, 1996, 39, 170; momydeHHOTO
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B Buge 1 M pactBopa B THF). Peakunonnyro cMech 3aTtem oxnaxaanu ao -78°C, nobdasmsuu tBuOK (238,4 wmr),
Y PEaKIMOHHYIO CMECh MEIJICHHO ITOJIOTPEBAIM 0 KOMHATHOW TEMIIepaTyphl B TeueHue Houn. JloOaBism Ha-
ceimieHHBI BogHbIH pacTtBop NH,Cl (5 mu), u cMech akcTparupoBanu ¢ momormbio EtOAc (2x), mpombIBaiu
COJICBBIM pacTBOpoM U cymrmwin Hax MgSO,. Tlocie ¢GuipTpaiiy ¥ KOHICHTPUPOBAHUS, MPOAYKT BBIACIISIIA
KOJIOHOYHOW XpoMmaTorpaduell Ha CHIuKareie, UCIoNb3ys rpaaueHTHOe AmonpoBanue 0-10% MeOH B EtOAc,
¢ monydeHuem 246,0 Mr HMHIA30J0JIHHOTO TIPOAYKTa B BHIE JKEITOBATOTO TBEPIOTO BemecTBa. MS:
[M+1]=462.

[Tonydennsrit Beime umumazon (246,0 mr, 0,533 mmons) nepemermmBany B DCM (3 mun). Jlo6asisimu Tpudg-
TOPYKCYCHYIO KUCIOTY (3 MiT), 3aTeM TpuPTOpMEeTHICYIh(OHOBYIO KUCIOTY (160,0 Mr, 1,07 MMoub). [Tocne 3 4
TIepEeMEMBaHUs PEaKIIMOHHYIO cMeCh pazbaBisumm ¢ nmomomisio DCM (20 mit), mpoMbIBaIl HACBIIIEHHBIM BOJI-
HBIM pactBopoM NaHCOj;, BOIHBIHA CIIOH OTAEISUTN M SKCTparupoBaiu ¢ nomouipio DCM (2x); oObetMHEHHbIH
DCM pacTtBop NpOMBIBaIH COJIEBBIM PACTBOPOM U cymmu Hag MgSO,. dunbTpanyus U yAaleHue pacTBOPUTENs
nmoJ; BakyyMoM jgaBaiu 208,7 Mr HCOUYHUINEHHOTO MPOAYKTA JaKTaMa B BHUJIC JKEJITOBATOTO PHIXJIOTO TBEPIOTO
Bemecta. [M+1]=312.

Oxcuxyopun pocdopa (29,9 mr, 0,195 MMoIIB) 70OABIILIIN K pacTBOPY HOJIyYEHHOTO BhIIIE JakTama (22,5
mr, 0,0723 mmomns) U N,N-mumermi-ni-tonyuauaa (51,8 mr, 0,383 MMoIb), IepeMenmnBaeMbIX B XJIOpOCH30JIe
(0,45 mur) B atMocdepe azota. Peaknmonnyro cmech HarpeBanu nipu 135°C B Tedenune 3 9, 3aTeM OXJIKIAIH JI0
KOMHATHOU TemIieparypbl. Jlooasmsmu auu3onpormmmaTiiiamMu (75,7 mr, 0,586 Mmons) U ruapazun peHOKCHyK-
cycHo#t kuciotsl (50,1 mr, 0,302 MMoITE), ¥ peakIMOHHYIO cMech HarpeBaiu nipu 100°C B Teuenue 14 4, oxmaxk-
JIaTA 10 KOMHATHOH TEMIIEPaTyphl U paclpeaelsuii MeXy HachIeHHbIM BogHbIM pacTBopoM NH,CI u EtOAc.
Bonuerii cioit oTaessim U dkeTparupoBaiu ¢ nmomoinrsio EtOAc, oobenunennsii EtOAc pacTBop mpOMBIBIH
COJICBBIM pacTBOpoM u cymrmii Hag MgSO,. Tlocne GuibTpauy 1 KOHIEHTPUPOBAHHUS, TPOIYKT COCTUHCHUS
162 BbLIEISIIN KOJIOHOYHOM Xpomarorpadueil Ha CHIIMKareie, MCIHONB3Yys TpagueHTHoe smronpoBanue 0-10%
MeOH B EtOAc, B Buze xenroBaToro teepaoro Bemiectsa. Macca 11,8 mr (37%). MS: [M+1]=442.

ITpumep 90.
Cunre3 coemuaenus 163
r/N /N\o
NﬁN’)\
e
MeO - o F
-

163
Coenunenne npuMepa 90 CHHTE3MPOBAIN TAKUM )K€ 00pa3oM, Kak 3TO ONHMCAHO I puMepa 89, HCoIb-
3yst Tuapazu] 4-pTopPeHOKCHYKCYCHOW KHCIIOTHI BMECTO THApa3Huaa (EeHOKCHYKCYCHON KUCIIOTHI, C TIOJyYEeHHU-
eM coenuHeHus npumepa 90 B Buje xKeITOBAaTOro TBepAoro Bemectsa: MS: [M+1]=460.
ITpumep 91.
Cunres coenunenus 164

MeO O-CHj

164
Coenunenne mpuMepa 91 CHHTE3UPOBAITU TAKUM K€ 00pa3oM, KaK 3TO OMHCAHO LIS IpuMepa 89, HCIoIb-
3ys THIAPA3H] METOKCUYKCYCHOM KHCIIOTHI BMECTO rujpasuna (EeHOKCHYKCYCHOW KHCIIOTHI, C TOJYYCHUEM CO-
eMHeHHs puMepa 91 B BUe jkenToBaTOro TBepAOoro BemecTBa: MS: [M+1]=380.
ITpumep 92.
Cunres coenuuenus 165

N N-o
<
N-Z  ONT

Meo/©;/N 0

i

Ny )
A

165 —

[Monyuenne ruapazuga OEH3MIOKCHYKCYCHOW KucnoThl. Kapbonmmaunmunason (1,52 r, 9,39 mMons) no-
GaBisi K OeH3MIoKcuykeycHon kucnote (1,2 T, 7,22 mmons) npu nepemermmBanan B THF (60 mu) mpu 0°C.
JlensHyto 6aHIO ynasuid, U IepeMelnBaHue TPOoIoJDKai B TeueHue 1 4. [lomydeHHBIH HEMPO3pavyHbIi pacTBOP
nobasmnsm k ruapasuny (0,92 T, 28,9 mmons) npu nepememuBanuu B THF (40 M) mpu koMHATHOH Temmepary-
pe. Uepes 16 4 peakIMOHHYIO CMECh KOHIIEHTPHPOBAIIU J0 CYCIICH3HH, B KOTOPYIO A00aBsum Boxy (120 mi),
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akcTparupoBai ¢ nomombsio DCM (3x), o6benuaeHHbIi DCM pacTBOp MPOMBIBAIH COJIEBEIM PACTBOPOM H
cymmnu Hax MgSO,4. @unbrpanns u ynanenue pactBoputens aasamu 0,908 r (70%) ruapasunga B BHIE IPoO-
3pavHOro BA3KOTO Macia. Ilepen ucnonb3oBaHMEM, €r0 HECKOJIBKO pa3 MOABEPrall a3€0TPOIHOMN MEPEroHKe
TOJYOJIOM.

CoenuHenne mpuMepa 92 CHHTE3UPOBAIIM TAaKUM K€ 00pa3oM, Kak 3TO OMUCAHO JJIs mpuMepa 89, HCIob-
3ys THApa3uI OCH3MIOKCHYKCYCHOM KHCIIOTHI BMECTO THIpa3uaa (PeHOKCHYKCYCHOW KHCIOTHI, C TMOIydeHHEM
coenrHeHUs puMepa 92 B BUJIE KEITOBATOTO TBEPIOTO BerecTBa. MS: [M+1]=456.

ITpumep 93.

Cunres coenuuenus 166

MeQ N o—
\
N
N
166

IMomyyennoe BwIe coeauuenue 165 (58,5 mr, 0,128 mmoins) odpadaTeBamm 10% Pd-C (kaTamuruyeckim
konmyectBoM) B EtOAc (4 mir) 1 MeOH (4 mi) B atmocdepe Bomopoaa B TeueHne 2 4. KarannuzaTtop ynasiu
dunpTpanueit yepes nenut. K punbtpary nobasnsum xornenTpupoBanayo HCI (0,89 mi), u cMech mepemenin-
BaJI TP KOMHATHOW TeMIieparype B TeueHue 16 4. JlobaBnsumm n30bITOK BogHOTO pacTBopa Na,COs, 1 pacTBOp
9KcTparupoBasiu ¢ nomoinsio EtOAc (2x), 00beAMHEHHBIH OPraHUYeCKHi PacTBOP MPOMBIBAIM COJIEBBIM pac-
TBOpoM u cymmwd Hag MgSO,. [Tpenapatusras TCX KOHIIEHTPHUPOBaHHOTO (DHIBTpATa C HCHOIB30BaHUuEM 15%
MeOH B EtOAc nmaBana 14,9 mr mepBuuHoro amuna ([M+1]=417) B Buae KeITOBATOrO TBEPJOTO BEIIECTBA.
DTOT NepBUYHBIA amMuT 00pabaThiBaIu okcuxiopuaoM docdopa (54,9 mr, 0,358 mmons) B 1,4-muokcane (1 mur)
mpu 90°C B Teuenne 14 4. I[Tocie oxmaxaeHUs, PEaKIMOHHYIO CMeCh pa30aBisii ¢ momonisio EtOAc, mpomsI-
BaJIM HACBILIEHHBIM BOIHBIM pacTBOpoM NaHCO;, BOAHBIN CIOM OTAECNSUIM U DKCTPATHPOBAIM C MOMOUIBIO
EtOAc (1x), 00benMHEHHBI OpTraHNYECKHHA PACTBOP MPOMBIBAIH COJIEBBIM pacTBOpPOM U cymimin Hagx MgSOy,.
[Ipenaparunas TCX koHIEHTpHUpOBaHHOTO (UIBTpaTa ¢ ucrnons3zosanueM 5% MeOH B EtOAc naBana 5,2 mr
TpeOyeMOoro HUTPUIIEHOTO MPOAYKTa coenuHeHue 166 B Buae Oenbix uri. [M+1]=399.

Cxema 26

H_P
N
ﬁ 1 (EtO)zP(O)CI THF /
MeO’ N, oM TfOH TFA DCM N/)\(
e
o .Q 2 CN/\]’N MeO
62 Il
(Ref JMC 1996, 39 170) MeO

F’OCI:, PhCI \{—( ’j\r RIGONHNH, /
Dl PEA, PhCI /@r
rR‘
o = CHOCH; coeamHenne 169
DIPEA, PhCl HZN‘”’U\/OH R'= CHOPh coegvHeHme 171

= CH,O04-F-Ph coenunenne 172

R' = CHOEt coeguuetve 173
\{—4 ’k( R'= CHyO-2-F-Ph coeauHeHne 174
QI R'= CHO-2-CHPh coenurenne 175
N~N R!= CH,O-3-Pyr coenmHenne 176

R'= CHzO 1 Hadtun coeauHenuve 177
NeH O—Br
= CHy03-F-Ph coenuneHne 179

N*l\?_\o—o

coeguHeHue 178 [2135)
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ITpumep 94.
Cunre3 coenuHenus 169
N -0
P
N-Z/ N”Y
MeO —N OMe
N
N
169

K makramy 62 (2,23 1, 6,24 mmons), nepememuBacmomy B THF (10 mi) u DMF (3 mun), pu -20°C no6as-
s tBuOK (1,05 1, 9,36 MmMonb). [Tocie 30 MuH nepemMenMBaHus 100aBILUTH 1O KaIUIIM AMATHIXIIOpdochar
(1,66 T, 9,36 MMOITB), ¥ PEAKIIMOHHYIO CMECh MeIUIeHHO TojorpeBau o 8-10°C B TeueHue 3 4, 3aTeM OXJIAXK-
nmamu o -20°C. Ho6asmsumm 10,0 M (10,0 mMois) okcamuazomuzonuanara (cM. JMC, 1996, 39, 170; mory4yeH-
Horo B Buze 1 M pactBopa B THF). Peaknmonnyro cmech 3areM oxnaxmanu 1o -78°C, nobasmsum tBuOK (1,05
T, 9,36 MMOJIb), M PEAKITMOHHYIO CMECh MEJJICHHO IOJIOTPEBAIN O KOMHATHOW TeMIlepaTyphl B TEUEHUE HOYH.
Jo6apmsim HacklmeHHbIH BoaHbIH pactBop NH,Cl (20 mi), u cMmechk 3kcTparupoBaiu ¢ momoinbio EtOAc (3x),
TIPOMBIBAIA COJIEBBIM pacTBOpoM M cymmam Hag MgSO,. Ilocne ¢pumpTpanui 1 KOHIEHTPHUPOBAHHUS TPOIYKT
BBIJICISTN KOJIOHOYHOHM Xpomartorpadueii Ha CHIMKareie, WCIONb3ys TpaxueHTHoe smoupoBanue 10-100%
EtOAc B DCM, ¢ momyuerneM 1,07 r (35%) UMUIa30I5HOTO MPOAYKTA B BHJE JKEITOBATOTO IIEHOOOPA3HOTO
TBepaoro BeniectBa. MS: [M+1]=490.

[Tomy4dennsrit Beime nmugaszon (1,07 r, 2,18 mmons) nepemermmBany B DCM (11 mur). loGasisua TpugTo-
pykcycHyto kucioty (11 mm), 3atem tpudropmeruncynbdoroByto kuciory (0,656 T, 4,37 mmons). [locne 4 u
MepeMEIINBaHUs PEAKIMOHHYI0O CMECh KOHIIGHTPHUPOBAIN I0J] BaKyyMOM, pa3baBisumi ¢ nomouipio DCM (50
MJI), IPOMBIBAIM HAaCHIIIEHHBIM BOIHBIM pacTBopoM NaHCOj;, BOAHBIN CION OTHENSUIA U SKCTPAarupoBaIt C HO-
Motpio DCM (2x), o6benuaeHHbId DCM c1oii TPOMBIBAIH COJIEBBIM PAacTBOPOM M cymvin Hag MgSO,. Ouitb-
Tpanus U yJaleHue PacTBOPUTENS O] BakyyMoM AaBaiu 0,872 T HEOUHIIEHHOTO JTaAKTAMHOTO MPOAYKTA B BUJIC
KOPUYHEBATOro TBEpAOro BemecTsa. [M+1]=340.

Oxcuxuopug dpocdopa (51,0 mr, 0,333 MMoIIb) HOOABIISUIM K PACTBOPY IOJIyYEHHOTO BHIIIE J1akTtama (45,0
Mmr, 0,133 mmonp) m N,N-gumetuin-n-ronyunnaa (89,6 mr, 0,663 MMoIb), MepeMelBaeMbIX B XJIOpOeH30Ie
(0,60 mur) B atMocdepe azota. Peaknmonnyro cmech HarpeBanu nipu 135°C B Tedenune 3 9, 3aTeM OXJIKIAIH JI0
KOMHATHOW TeMIiepatypsl. Jlobarmsuin quu3onponmwnTwiaMud (137,5 mr, 1,06 MMOITb) U THAPA3UA METOKCHYK-
cycHo# kucnothl (83,1 mr, 0,798 MMoOmb), B peakiIMOHHYIO cMech HarpeBanu npu 100°C B TedeHue 4 4, oXJIax-
ATl 10 KOMHATHOH TeMIeparypsl, pa3baBisumu ¢ momomibio EtOAc, mpoMBIBaIl HACHIIIIEHHBIM BOJHBIM pac-
tBOopoM NaHCO3, coneBbM pacTBopoM u cymmnu Hag MgSO,. [ocne ¢punbTpanny 1 KOHIEHTPUPOBaHMUS, IIPO-
IYKT coearHeHre 169 BBIICISUIM KOJOHOYHOH Xpomarorpadueil Ha CHIIMKarele, UCIIONb3Ys TPaJUeHTHOE JIIF0-
uposanue 0-13% MeOH B EtOAc, B BuIe KOpHYHEBAaTOrO TBEpIOro BemecTtBa. Macca: 14,3 mr (26%). MS:
[M+1]=408.

ITpumep 95.

Cunres coenunenus 171

o
HOy
MeO N
/©/\Nr />__/0Ph
“N
171
CoenuHeHre npuMepa 95 CHHTE3MPOBAIN TAKUM )K€ 00pa3oM, Kak 3TO ONHMCAHO I puMepa 94, ncnoss-
3ysl Tupa3nuy (PEeHOKCHYKCYCHOM KHCIOTBI BMECTO THAPA3HAa METOKCHYKCYCHOW KHCIIOTHI, C ITOJy4E€HHEM CO-
eAMHEeHMs IpuMepa 95 B BUJE JKENTOBATOro TBEpAOro BemecTBa: MS: [M+1]=470.

[Ipumep 96.
Cunres coenuuenns 172

N N-o
I 4
e
o \‘ \’/
(P
AN =
MeO N O
PJIN/’\_J L ~F

CoenuHenne mpuMepa 96 CHHTE3NPOBAIIM TAKUM K€ 00pa3oM, Kak 3TO OMUCAHO JJIs puMepa 94, HCIob-
3yst ruapazu 4-GTopHeHOKCHYKCYCHOM KUCIOTBI BMECTO THIPa3naa METOKCHYKCYCHOM KHUCIOTHI, C TIOIy4eHHU-
€M CoeMHEeHMsI MpuMepa 96 B BHIE JKEITOBATOTO TBEpA0TO BemecTBa: MS: [M+1]=488.
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ITpumep 97.
Cunre3 coenquaenus 173
N N-o

173

Coenunenne npuMepa 97 CHHTE3MPOBAIN TAKUM ke 00pa3oM, Kak 3TO OIHMCAHO I IpuMepa 94, ncnoss-
3ys TUAPa3U 3TOKCUYKCYCHOM KHCIOTHI BMECTO THAPA3UAA METOKCUYKCYCHOHM KHUCIOTHI C IOTY4EHUEM COEIU-
HeHMs npuMmepa 97 B BUJE KeNTOBATOro TBEpAOro BemecTsa. MS: [M+1]=422.

ITpumep 98.

Cunres coenuuenus 174

NN
N/ N7

MeO AN o
N ~ Y
-« .

174
CoenuHenne mpuMepa 98 CHHTE3NPOBAITM TAaKUM K€ 00pa3oM, Kak 3TO OMUCAHO JJIs puMepa 94, HCIob-
3yst ruapazu] 2-hTopHeHOKCHYKCYCHOM KUCIOTBI BMECTO THUIPa3naa METOKCHYKCYCHO# KHUCIOTBI, C TIOTyYeHHU-
€M coeMHEeHMsI mpuMepa 98 B BHIE )KENTOBATOTO TBEPIOTO BemecTBa. MS: [M+1]=488.
ITpumep 99.
Cunres coenuuenus 175
N N-o

N-f N

MeO N O/ =
Ny Ny
N
cl

175

CoenuHenne puMepa 99 CHHTE3NPOBAIIM TAaKUM K€ 00pa3oM, Kak 3TO OMUCAHO JJIs puMepa 94, HCIoIb-
3ysi THApasu] 2-XJI0pPEHOKCUYKCYCHOM KHCJIOTHI BMECTO THIpa3uia METOKCHYKCYCHOW KHCJIOTHI, C TIONy4YCeHHU-
eM coeIuHeHMsI mpuMepa 99 B BHIE KEITOBATOTO TBepA0To BemecTBa: MS: [M+1]=504.

ITpumep 100.

Cunre3 coequnenus 176

176

[Monyuenne ruapasuna 3-MUPUANIOKCHYKCYCHOM KucioTsl. PactBop atun 3-nupuamiokcuanerata (0,50 T,
2,76 mmons) 1 ruapasusa (0,31 r, 9,66 MMoib) B n3onponminoBoM criupte (35 mur) HarpeBanu npu 85°C B Tede-
Hue 30 4, oXJIaXKAaIu U KOHIEHTPUPOBAIH 110JT BakyyMoM. [lonmydyeHHoe Gesoe TBepJoe BEIECTBO PAaCTBOPSITH B
HeOOJIBIIOM KOJMYECTBE HACHIMIEHHOTO BoAHOTro pactBopa NaCl M MOBTOPHO 3KCTParupoBajIyd C MOMOLIBIO
EtOAc. OObenrHeHHBIH OopranndecKuid pactBop cymmin Hajgy MgSO,. OunbTpanust U ynajleHue pacTBOPUTEIS
naBaiu 177 Mr TpedyeMoro THIpa3ua YKCYCHON KHCIIOTHI B BUe 0eoro TBepaoro BemecTBa. OCTaTOUHYIO Bila-
TY YAQISIH IyTEM a3¢0TPONHOM NEPETOHKH C TOIYOJIOM.

Coenunenne puMepa 100 CHHTE3MpPOBAIM TaKUM K€ 00pa3oM, Kak 3TO ONMCAHO s mpumepa 94, wc-
HONB3Ys THAPA3H] 3-MTUPUIMIOKCHYKCYCHON KHCIIOTBI BMECTO THPa3nAa METOKCHYKCYCHOH KHCIIOTHI, C MOy~
yeHueM coeanHeHus mpuMepa 100 B BUIe )KeITOBaTOrO TBEPIOTO BemecTa. MS: [M+1]=471.
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ITpumep 101.
Cunre3 coenuaenus 177
N N-o
= 7
I\f{{ N7
MeO N 0 =
l\ />\/ \ y
\\ p
177

Coenunenne npumepa 101 cHHTE3MpoOBaJIM TakMM e 00pa3oM, Kak 3TO ONMHCaHO uisi mpuMmepa 94, wuc-
HOJB3Ys TUIpa3ua 1-HahTOKCHYKCYCHOH KUCIIOTHI BMECTO THApa3Hia METOKCUYKCYCHOM KHCIIOTHI, C TIOJy4EeHHU-
eM coenuHeHus puMepa 101 B Bue sxenroBato-6emoro TBepaoro Bemectea. MS: [M+1]=520.

ITpumep 102.

Cunres coenuuenus 179

N N
p

O 3
N{<N’1\(
MeO N 0
N
~N
F
179

Coenunenne npumepa 102 CHHTE3MpPOBAIM TakMM e 00pa3oM, Kak 3TO ONHCaHO uisl mpumepa 94, uc-
nonb3yst ruapasuy 3-GTopheHOKCHYKCYCHOM KHUCIOTH BMECTO THAPa3HIa METOKCUYKCYCHON KHCIIOTHI, C TTOJY-
yeHHEeM coeinHeHus mpumepa 102 B Buze XKeATOBAaTOro TBepAOro seuiectsa. MS: [M+1]=488.

ITpumep 103.
N N-o
= U
IK\FN,/&K
N

Cunres coenunenus 178
|
N. )ﬁ
o~
178

Oxkcuxiopuna ¢ocdopa (64,8 mr, 0,422 MMOITB) T0OABISAIN K PACTBOPY JIaKTaMa OKCaIAa30IMINMHUIa30J1a
(57,5 wr, 0,169 mmoib) 1 N,N-gumetun-n-ronyuanaa (114,6 mr, 0,847 MMOJIb) TIpH TIEpEMEIINBAHUN B XJIOP-
6ensoie (0,70 M) B atMocdepe a3oTa. Peakumonnyto cmech Harpesanu npu 135°C B Teuenue 3 4, 3aTeM oxJia-
JKIaJH 10 KOMHATHOW Temmeparypsl. Jobasnsuin nuusonpommwnTwiamud (174,7 mr, 1,35 mMois), t-BuOH (0,3
MJI) ¥ THUZpa3up 2-THIPOKCHYKCycHOW kuciotTel (91,3 mr, 1,01 MMonb). PeaknnoHHyI0 cMech IepeMeInBaIn
IpY KOMHAaTHOU TeMmneparype B TedeHue 20 MuH, 3aTeM nogorpesanu 1o 50°C B TedyeHue 1 4, 3aTem nomorpena-
mu 1o 80°C B Teuenue 1 4, u HakoHel HarpeBayu npu 100°C B Teuenue Houu. [locne oxnakaeHus: 1O KOMHAT-
HOW TeMIIepaTyphl, PEaKIMOHHYIO CMeCh pa30aBisuiu ¢ momoribio EtOAcC, mpoMBIBa M COJNIEBBIM PacTBOPOM U
cymnn Hax MgSO,. Koonounas xpomatorpadus Ha CHIIMKaresie KOHIEHTPUPOBAHHOTO (QHIIbTpATa C UCIIOJb-
30BaHHeM TpaaueHTHOTO 3mronpoBanus 0-20% MeOH B EtOAc maBana TpeOyeMBbIii IPOIYKT THAPOKCHMETHII-
TpHa3oJa B BHJIE JKEITOBATOTO TBepIoro BemecTBa. Macca: 18,1 mr (27%). MS: [M+1]=394.

K pactBopy mosydeHHOT0 BBIIIE THAPOKcHMeTHATprasona (18,1 mr, 0,046 MMOJIb), IUKIOEHTHIOpOMHIA
(274,0 wr, 1,84 mmons) 1 HMPA (16,5 mr, 0,092 mmons), nepemernmBaembix B THF (0,5 M), mo6asmstmn NaH
(60% cycnensus; 18,4 mr, 0,46 mmoins). Uepe3 10 mun peaknnorHyto cMech Harpeanu npu 100°C B Teuenue 6
4, OXJIAKIAIN, TACHIN HACBIIIEHHBIM BOAHBIM pacTtBopoM NaHCO; u skctparupoBanu ¢ momombsio EtOAc (2x),
MPOMBIBAJIN COJIEBBIM pacTBOpoM H cymmin Hajx MgSO,. [penaparusaas TCX KOHIEHTpUPOBaHHOTO PHIBTpa-
Ta ¢ ucnons3zoBanneM 8% MeOH B EtOAc maBana 5,5 mr (26%) Tpebyemoro a¢pupHOro coequHeHus 178 B BUe
JKEJITOBATOr0 TBEpAOro BeulecTBa. [M+1]=462.

MeO
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Cxema 27
0 N
NH 1-Tpuazon DIPEA (// CC2Bn
POCI, N / COH
2 NCCH,CO3Bn KOtBu _HaPac
@) N \ - =
| . D—COzEt o N
N [ Ho D—COaEt N A
' a COLEt
16 N
=N N NHz
1-col Nr/ CONHz / CN  NH,OH ~ \ _OH
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—_— —_—
N N
Q
N!‘N\ COLEt N—co.et [ E' N\ COLEt
N ~
N N
N 1-LAH r P and e
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CoeguHeHve 168
ITpumep 104.

Cunres coenuuenus 168

MeO/©iN N O‘Q
N

168
K cycnensuu runpoxmopuna 6enzmnrauiuHata (5 1, 24,8 mmoas) B DCM (100 mi) no6asmsumm EDC-HCI

(6,2 T, 33,2 Mmonb) 1 TpudTHIAMUH (5,2 M1, 37,2 MMonb). CycnieH3uto oxyaxaany no -50°C, 3atem 100aBisun
MypaBbuHYyI0 KucioTy (1,4 M, 37,2 mmons) B DCM (5 min). Peakimonnyio cMmech nepeMentuBaim npu -50°C B
teyenue 1 4, 3atem nipu 4°C B Teuenue 3 4. PactBop pazbasmsuin ¢ momombio 1N HCl u akcTparupoBanu ¢ mo-
Mompio DCM (2x). OO0benuHeHHBIE OpraHndeckue (aspl MPOMBIBAIHA COJEBBIM PACTBOPOM W CYIIHMIIN HAT
MgSO,. ®unbTpanus n KoHIEHTpHpoBaHue nasanu 3,89 r (81% BbIX0M) (OPMIIIMPOBAHHOTO TIIMIMHA B BHIE
Macna (M+1=194).

K pacrBopy npownsBomHoro ¢dopmmmpoBanHoro riaunusaa (1 r, 5,2 mmons) B DCM (30 M) nobasmnsim
TpmdTIIamMuH (3,2 mi, 23 mmois). PactBop oxmaxnamu no -50°C u memnenno no6asmsuin POCl; (1,9 mu, 20,8
mMoub). PactBop nepememmBanu npu -50°C B Teuenne 10 MuH, ¥ 3aTeM NepeMEIINBaIId IPU KOMHATHOHW TeM-
nepatype B Teuernne 40 MuH. PacTBOp CTaHOBMIICA CBETIIO-KpPAaCHOKOPHWYHEBHIM. ETo pa30aBisuid ¢ HOMOIIBIO
DCM wu no6asnsimm 20% pactBop kap6oHata HaTpus (100 Mir). PeaknuoHHyI0 cMech HHTEHCHBHO TIEpEMEIIINBA-
71 B TedeHue 15 muH. Opranudeckyro ¢a3y JBa pa3a OTASISUIN U cymian Haa MgSO,. OunsTpanus u KOHIICH-
TPUPOBAHHUE ABAIN C KOJTUIECTBCHHBIM BBIXOIOM TPeOyeMbIi OCH3MITN30IHAaHOAIETAT, KOTOPHIA HCTIOIb30BaIH
Ha CIIeAyIolmei cTaauy 6e3 TOTOTHUTEILHON OYHCTKH.

K pactBopy 1,2,4-tprazona (914 wmr, 13,2 mmons) B 6e3BogHoM CH3;CN (20 mu) npu 0°C moGaBisiia i-
Pr,NEt (2,5 mi, 14,6 mMons). Tlocne moiaHOTO pacTBOpeHHs TpHuaszona, nodasmsuun POCI; (0,43 mi, 4,6 MMOJIB).
Cwmecsh nepememmmBanu npu 0°C B Teuenue 2 4. Jlo6apnsm 3¢up nakrama 16' (1 r, 3,31 mmons). [Tomy4ueHHBIN
pacTBop HarpeBanu Ha MacisHOU O0ane mpu 80°C B TeueHue 16 4. CMech OXJaxxaany Ha JieasHoi OaHe. Pa30as-
msum ¢ omonipio EtOAc, 3ateM no6aBnsuim Boxy. BomHBIA c0¥ OTAEISUIM M 3KCTPardpoOBald YETHIPE pasa ¢
nomotneio EtOAc. 00beTUHEHHBIC OPTaHUYECKUE YKCTPAKTHI MIPOMBIBAIHA COJICBBIM PACTBOPOM W CYIIHIU HaJ
MgSO,. ®unpTpanus U KOHLIEHTPUPOBAHHUE JaBalld CBETIIO-XKEITOE TBEPAOE BEILECTBO, KOTOPOE HEMOCPEICT-
BEHHO HCITOJIB30BAIIM Ha cleaytomieit craquu (M+1=354).

PactBop Oensmnuzonmanoarnerara (892 mr, 5,1 mmonb) B DMF (10 M) oxmaxmanu g0 -50°C B atmocdepe
aszota. Jlo6asmsamun KOtBu (514 mr, 4,6 mmons). Cmech nepemermBany npu -50°C B teuenue 1 4. MemieHHo
J00aBIISITH TIOJTydEeHHOE BBIIIE TPpon3BoaHOe Tpuazoa (900 mr, 2,55 mmons) B DMF (5 mur) mpu -50°C. Cmech
MOJIOTPEBAIH IO KOMHATHOW TeMItepaTypsl B TedeHre 16 1. Jlo6aBisu HackIeHHBIH BoaHbIH pacTBop NH,Cl n
SKCTparupoBaim Tpu pasa ¢ momomsio EtOAc. OO6beanHeHHBIE YKCTPAKTHl MIPOMBIBAIN COJIEBBIM PAacTBOPOM
(3%) u cymmmm Hax MgSO,. OubTpanus 1 KOHIICHTPUPOBAHUE JaBAIH HEOUHUINEHHBIN MPOIYKT. XpoMaTorpa-
¢ust (xononka RediSep ¢ 24 r cunukarens, smounpyemas ¢ nomouibio 70% EtOAc B rexcanax) naBana 886 mr
(76% BBIXON) IpOyKTa (M+1=460).

K pacrBopy npounsBogHoro 6ensuinosoro s¢upa (770 mr, 1,68 mmons) B EtOAc (10 mir) 1 MeOH (30 mun)
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no6asisiy BnakHslil Pd/C (60 Mr), n momydeHHyI0 CyCIIeH3HIO NIEpEeMENINBaIN B aTMOc(epe BOAopoa B Tede-
Hue 48 4. CycneH3uro QuiIbTpoBaIM 4epe3 LENUT U TOJyYeHHBIH pacTBOp KOHIEHTpHpoBanu. HeounmieHHbIH
nebeH3nnupoBaHHbIN PoAyKT (530 mr, 86% BBIXOM) HCHOIB30BATHM HA CICTYIONMEH cTaauu 0e3 TOTONTHUTEIh-
Ho ounctku (M+1=370).

K cycriensun kuciots (530 mr, 1,44 mmons) B DCM (10 mi) go6asmsma CDI (931 wr, 5,75 mmons). Pac-
TBOp TIEpEMEIINBAIN IIPH KOMHATHOH TeMIiepaType B TeueHue 2 4. PacTBop oxmaxxmanu Ha JiensHoH OaHe U J10-
6asisumn pactBop NH4,OH (6 mur). PactBop nepeMenuBanu B TeueHne 30 MHH W KOHIIGHTpHpOBAIH. TBepioe
BEIIECTBO cobmpanu GuibTpanueil 1 MpoMBIBAIIN BOIOH ¢ moiydeHneM 422 mr (80%) TpedyeMoro mpoaykra B
BHUJIe KOPUYHEBOTO TBEpOT0 BemecTsa. (M+1=369).

K cycnensun npowsBogHOro mepBUYHOrO amwuia (422 mr, 1,15 mmone) B auokcane (10 mur) noGaBisuiu
POCI; (160 Mk, 1,7 mmons). Cycniensuto Harpesaiu npu 90°C B Tedenue 2 4. [TomydeHHBIH pacTBOp OXJaKaa-
JU Ha JICASHOW OaHe W TacWiIM HACBIIICHHBIM BOAHBIM pactBopoM NaHCO,;. TBepmoe BemecTBo coOupaiu
¢unbTpanueii ¢ noaydenuem 308 mr (77% BbIxon) TpeOyeMoro MHaHUAHOTO pon3BogHOTO. (M+1=351).

K cycnensun nmanunsoro nponssogHoro (150 mr, 0,44 mmons) B EtOH (4 mur) u Boge (1 mi) noGasisiu
ruapoxIopua ruapokcuiamuna (40 mr, 0,57 Mmonb) u kapoonat kanus (67 mr, 0,48 MMoubs). CycnieH3uIo mepe-
MEIIMBAIM MIPH KOMHATHOW TemmepaType B TedeHue 16 1. Meronx LCMS ykazpiBan mpubimsntensHo Ha 50%
KoHBepcuio. Jlobarisutn eme ruapoxiopuna ruapokcrinamuna (40 mr, 0,57 MMmons) 1 kapOooHaTa Kamus (67 mr,
0,48 mMoIp) W TIepeMemuBain B TedeHue eme 24 4. PactBop pazdaBismu ¢ momomisio EtOAc u mpombiBamu
Boaoi. OObeIMHEHHBIC OpTraHUYeCKHEe a3kl MPOMBIBAIN COJICBBIM pacTBOpOM, cymmin Hag MgSO,. dunbtpa-
Ul ¥ KOHIIEHTpupoBaHue gaBaiu 145 mr (86% BrIxox) Tpedyemoro npoaykra. (M+1=384).

K pactBopy ykcycnoit kucnots! (0,22 mi, 3,8 mmoins) B THF (5 mir) no6asmnstmu CDI (123 wr, 0,76 MMoIIb).
PacTBOp nepememnBaiy Npy KOMHATHOW TeMIIEpaType B TeYEHHE 2 .

PactBop 3aTeM BeIIMBaNM B KOJIOY, COAEprKallylo mpousBoaHoe okcnma (145 mr, 0,38 MMoib), 1 HarpeBa-
mu nipu 70°C B Teuenue 1 u.

PactBopuTens ucnapsuii 1 HEOUHUICHHBIN MaTepHal CYCIIEHANPOBAIN B YKCYCHOI kuciore (8 mur) W Ha-
rpeBasi ipu 130°C B Tedenue 1 4. PacTBOpUTENs MCTIAPSIIN, M HEOUHIIEHHBI MaTeprall pacTUPAIU ¢ BOJIOH ¢
nonyuenneM 134 mr (86%) Tpebyemoro mpoxaykra (M+1=408).

K cycnenzun sa¢uproro npousBoanoro (50 mr, 0,12 mmoins) B THF (1 Mi1) nqo6aBisuid amfoOMOTHIPHT JIH-
tast (7 mr, 0,18 mmons). CyclieH3Hui0 TepeMelnBaId P KOMHATHON TeMmIepaType B TedeHHe 2 4. Metox
LCMS yxka3piBan npubausutensHo Ha 70% KOHBEPCHIO, a Takke Ha MPHUCYTCTBHE HECKOJNBKUX OPYTUX M0O0Y-
HBIX IIPOIYKTOB M HEKOTOPOTO KOJIMYECTBA OCTABIIErOCs MCXOTHOTO MaTepHaia. J100aBisuin erne aJroMOTHIpH-
Ja mutus (4 Mr), ¥ peakIMOHHYIO CMeCh NepeMEeINBaIN [IPU KOMHATHOW TeMIiepaType B TedeHue emie 30 MuH.
Peakmmonnyro cmech racuiu ¢ momorisio 1N HCI. PactBop akctparupoBanu ¢ momombio EtOAc (3x). O6benn-
HEHHBIC OpraHuyYeckue (a3bl MIPOMBIBAIN COJIEBBIM pacTBOPOM, cymrwin Hajgy MgSO,. dunbTpanys U KOHIEH-
TpupoBanue aasanu 20 mr (45% BbIXoa) TpeOyeMOro cnupToBoro npoxaykra. (M+1=366).

K cycnensuu cnmpra (20 mr, 0,055 Mmmoip) B muokcane (1 mir) no6asnsim POBr; (31 mr, 0,11 Mmons). Pe-
aKIMOHHYI0 cMech HarpeBaiu npHu 110°C B Teuenne 1 4. PeakioHHyI0 cMech OXJIaKAaIN Ha JEIIHOH OaHe U
JOOABIISUTH HACKIIEHHBIN BOIHEIH pacTBop NaHCO;.

[Toydennsrit pactBop 3KcTparupoBaiu ¢ momonisio EtOAc (3X). OO0benuHeHHBIE OpraHndeckue ¢asbl
MIPOMBIBAJIA COJIEBBIM pacTBOpOM U cymiwin Haj MgSQO,. PacTBopuTenls KOHIIEHTPUPOBAIN C TIOJTYyIEeHHUEM 22 MT
(96% BrIxXOX) TpeOyemoro mpoxykra (M+1=428).

B ko110y, comepxkaniyro mponsBogHoe ankmwiopomuaa (22 mr, 0,052 mmoinb) modasmsmu 3-propderon (58
Mmr, 0,52 mmons) B auokcane (1 mur) u kapbonat kamus (72 mr, 0,52 MMmons). PeaknimoHHy0 cMech HarpeBasiu
mpu 90°C B Teuenue | 4. PeakioHHyI0 cMech pa30aBisid HACHIIEHHBIM BOIHBIM pacTBopoM NaHCOs. ITomy-
YeHHBIN pacTBOp dKcTparupoBasu ¢ nomombio EtOAc (3X). OObenuHeHHbBIE OpraHuuecKue (a3bl IPOMBIBATI
COJIEBBIM pacTBOpoM M cynmin Hax MgSO,. dunbTpanus n KOHLUEHTPUPOBAHUE JaBajlll HEOYHMIIEHHBIH Ipo-
nykt. Ounctka npenapatuBHoid TCX (amoupytomas cuctema: EtOAc) maBana 5 mr (21% Bbeixon) TpeGyemoro
npoaykra coeaunenus 168 (M+1=460).

'H AMP (CDCls) & 7,87 (1H, ¢), 7,65 (1H, 1, J=3,5 '), 7,57 (1H, 1, J=10 T), 7,24 (1H, m), 7,19 (1H, x,
J=3,5,9I'n), 6,77 (1H, an, J=2,5, 9,5 '), 6,72 (2H, m), 5,26 (2H, ¢), 3,97 (3H, ¢), 2,48 (3H, c).
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MpomexyTouHoe coeauHeHve B

CunTe3 TpoMexyTouyHoro coemuHenms A (otun  15-xm0p-9-(meroxcumermn)-2,4,8,10,1 1-nenra-
asarerparukio| 11.4.0.0%°.0%'?]-renragexa-1(17),3,5,9,11,13,15-renaer-5-kapGokcHnaTa).

PactBop 3tunopomarnerara (cxema 28) (10,0 T, 59,87 mmons) B 20,0 mu 6e3Bognoro THF moGarisimu mo
KamsiM K pactBopy (2,4-aumeroxcubensmn)amuna (10,0 r, 59,81 mmons) u tpwdTminamuna (6,06 r, 59,87
mmonb) B 6e3BogaoM THF (20,0 mur) mpu 0°C B atMocdepe azora. PeakumoHHyIo cMech MOJOTpEBaIN 10 KOM-
HATHOM TeMIepaTypsl ¥ MEpEeMEIINBAIA B TeueHue Houu. Jlo6apmsum ~ 100 MII COEBOTO pacTBOpa, U PeaKilv-
OHHYIO CMECh IKCTparupoBaiu sTmaaneTatoM (2 x ~ 100 mir). O0benuHEHHBIE SKCTPAKTHI CYIINUIN Haj O€3BOJI-
HBIM MgSO,4 ¥ KOHICHTPUPOBAIHN NPH MOHIKCHHOM AaBlicHHA. OYHCTKY MPOBOJUIN C HCIOIb30BaHueM Com-
biFlash® xpomarorpaduu ¢ rpaguentom 20:80-50:50 mo o6wemy sTmmanerat:rekcat. [loxyganu 7,6 T (BbIXox
50,2%) mponykTa adKUIUPOBaHHS B BUJC OCCIBETHOW XUIKOCTH. PaccunTanHas BemmunHa m/z 1 Ci3HioNO,
[M+H]": 254; nonyuennas: 254,1.

Ddwmp (7,5 T, 29,6 Mmoms) pacTBopsit B 40,0 M1 MeTaHOa. PeakTMOHHYIO CMECh OXJIaX Tl U T0OaBIISIITH
o xarursiM 2N BogHbIH pacTBop NaOH (88,82 MMoutb, 44,0 mur). PeakinoHHYI0 cMeCh ITOJ0TPeBalid JJO KOMHAT-
HOW TEeMIIEpaTyphl U TIEpEeMEeIINBaIN B TeUeHHe 2 4. PeaknmoHHyr0 cMech pa36aBismu ~75,0 MII BOJIBI, OXJIaxK-
JIaTA Ha JIeITHON OaHe M HehTpamm3oBamu 1o ~ 5,0-4,5 pH, ucnons3ys 2N Bogusiii pactBop HCl. N36bITOK BO-
JIBI YIAJSIIN TIPU TIOHIDKEHHOM JaBJICHHH U B TOKE BO3JyXa C MOJyYeHHEM OeJIoro TBepaoro mopourka. Tsepaoe
BEILIECTBO PacTBOPSIM B cMecH 85:15 no oosemy DCM:MeOH (100,0 mir) n ¢puibTpoBany, GuiIbTpaT ncnapsiu
¢ noxy4enueM 7,1 T kapOOHOBO KHCIOTHI B BUJEC OCIIOTO MOPOINKa (THTPOCKOMHYHOTO0). PaccunTanHas Bennvn-
Ha m/z ms C, H;sNO, [M+Na]': 248; nosyueHHasi: 248,1.

[omyyennoe Bhime coenunenue (7,0 r, 31,08 mmoins) u 6,14 1, 31,08 MMOITB 5-XJIOpPU3ATOBEIA aHTUAPUI
cmemmBaiy B 70,0 M 1I-KCHII0MIa M KUIISATHIIM ¢ 0OpaTHBIM XoJioquiabHUKOM nipu 140°C B Teuenne 3 4. Peakun-
OHHYIO CMeCh (DMIIBTPOBANIM, M HEOUHIICHHBIN MPOIYKT MEPEKPUCTAIUIM30BBIBATIH 13 MeTaHoda. [Tomyyanu 8,5 r
7-xn0p-4-[(2,4-mumeTokcudpenmn)metmin|-2,3,4,5-rerparunpo-1H-1,4-6en3o-nquazenun-2,5-1Mona B Buje 6emo-
ro noporika (75,8% Beixon). Paccuntannas Benmuanaa m/z st CigHy;CIN,O4 [M+H]+: 361; monydyennas: 361,1.

[Toydennsrit Beitie OeH3omuazenuu-2,5-nuoH (4 1, 11,1 mmons) pactBopsiin B THF/DMF (57,2/12,7 mu)
1 oxyaxkaanu a0 -20°C. J1o6aBisu TOHKO U3MENbYCHHBIN OPOIOK TpeT-0yTokcuaa kaus (1,9 v, 16,6 MMOJIb),
1 peakImMoHHYI0 cMech nepeMeruBain npu -20°C B teuenne 20,0 MuH. B peaknmoHHyI0 cMech JTOOABIISITH 110
karsm 3,1 T, 17,7 mmoins mudTrmxiopdocdara mpu -20°C u momorpeBanu 1o 0-5°C B Teuenue 3 4. PeakumoH-
HYIO CMECh NIEpEMELINBANIH NPU TeMIlepaType okpyxatouieit cpeast B Tedyenue 10,0 mun. K peakunonHoit cmecu
nmobasisum 2,1 T, 18,4 MMouts sTIITH30NMaHOANeTaTa pu -20°C, 1 peakMOHHYI0 CMECh 3aTEM OXJIAXKIAIN JIO -
78°C. Hobasmsum 1,9 1, 16,6 MMOJIb TOHKO M3MEJIFYEHHOTO MOPOILIKA TPeT-OyToKcuaa kamms npu -78°C, u pe-
AKIMOHHYIO CMECh TEePEMECIINBAIN B TCUCHHE HOYHM IPU MEIICHHOM HATPEBAHHU IO TEMIIEPATypPhl OKPYXKAr0-
mei cpenpl. PeaknnoHHyI0 cMech racuii HachIeHHBIM BOAHBIM pactBopoM NH,CI (10 mur), skcTparupoBaiu
stmnaneratoM (3x20 mir). OObeIUMHEHHBIE 3KCTPAKTHl CYIIMIN Haj Oe3BoaHbIM MgSO, M KOHLIEHTPHPOBAIIN
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MPY MOHWKCHHOM JTaBJICHUH. HeounmieHHbIH IpoayKT MePeKPUCTAIUTM30BBIBAIIN M3 ITHIANETATA C MOTyYCHHEM
2,2 1 oTUn 12-xn0p-8-[(2,4-L[HMeT0KCH(1)eHHJI)MeTI/IJI]—9-0Kco—2,4,8-Tpna3anHuHKno[8,4,0,02’6]-TeTpaz[eKa-
1(14),3,5,10,12-menTaeH-5-kapbokcninara B BUae OEIOro TBEPIOTO BEIIeCTBA. BTOPYyIO MOPIUIO M3BJICKAIH W3
MaTOYHOTO pacTBOpa C MOydeHHeM emie 3,5 T mpoaykTa (64% BBIXO).

JnMeToKCHOCH3MIIBHYIO 3aIIUTHYIO TPYIITY YAAJISUIA IMyTEM PAacTBOPEHHS YIIOMSHYTOTO BBIIIE COEIHMHE-
Hus (2,2 1, 4,83 mmoins) B DCM (25,0 mun) u 3atem gobGasienus 25,0 M TpudTopykcycHOM KUCHOTHI U 1,45 T,
9,65 MMoTb Tpu(TOPMETAHCYITE(HOHOBON KUCIOTHL. PEaKIIMOHHYIO CMECh TIepEMEITMBAIIA TIPU KOMHATHON TeM-
neparype B TedeHne 90 MuH. PeakmmoHHYI0 cMech HeWTpann3oBaiu BoAHBIM pacTtBopoM NaHCOs, m ocamaku
(uIbTpOBAM, TPOMBIBAIM BOJOW M cymmiau ¢ mnomydeHueM 1,9 r ostun  12-x10p-9-okco-2,4,8-
TpuazaTpuiukio[8,4,0,07]-rerpanexa-1(14),3,5,10,12-nenTacH-5-kapOokcunaTta B BHAE TBEPAOTO MPOIAYKTA.
Paccunrannas Benmmumaa m/z 11 Ci4H,,CIN;O; [M+H]": 306; nonyuennas: 306,1.

Ha mnepBoit craaum, >THI 12-XJ‘IOp-9—0KCO-2,4,8—TpI/Ia3anI/IIII/IKJIO[8,4,0,02’6]—TeTpa,HeKa—l(14),3,5,10,12-
HeHTaeH-5-kapOokcmiaT ¢ npeapiymeit craanu (1,9 r, 6,21 Mmonb) pactBopsuti B 25,0 Mit XJI0pOeH3011a, 3aTeM
nobasisun 2,52 1, 18,64 mmonb 4,N,N-tpumernnanwnut, 1,42 1, 9,32 mmone POCl;, u peakunoHHyI0 CMeCh
KATSITIUIN ¢ 00paTHBIM xonoamwibHuKoM nipu 135°C B teuenue 2 4. Metog LCMS moxasemBan, uro ~ 50% wmc-
XOJHOTO MaTepuaja OCTaBalUCh HEMPOPEarnpOBaBIINMHU. 3aT€M B PEaKIHOHHYIO CMECh HOOABISIINA JOIIOITHH-
TenpHbIe KommdectBa 1,68 1, 12,42 mmons 4,N,N-tpumermnanwimna 1 0,95 r, 6,21 mmons POCI; npu koMHaT-
HOW TemIepaType U KUISTIIA ¢ 00paTHBIM XonoauwibHuKoM Tipu 135°C B Teuenune 1 4. Metoq LCMS nokass-
BasL, uTo ~ 10% MCXOIHOTO MaTepuana OCTaBAINCH HEMPOPEAarnpoOBaBIINMHU. 3aTeM B PEaKIMOHHYIO CMECh J0-
OaBysii momoJHUTENbHBIE KommdectBa 0,84 T, 6,21 MMons 4,N,N-tpuMmeTmianuianHa (cymmapHo 6,0 3KB.) u
0,48 1, 3,11 mmous POCI; (cymmapHO 3 5KB.) IpM KOMHATHOW TeMIlepaType M KHIITHIM ¢ OOpaTHBIM XOJIO-
nunbHUKOM Tipu 135°C B Teuenue 1 4.

Ha BTOpOI# cTaguu, B peakMOHHYIO cMech gobasisum 4,67 T, 44,75 MMOJIb THAPAa3HAa METOKCHYKCYCHOM
KHCJIOTHI (CyMMapHO 7,2 9kB.), 3ateM 7,71 1, 59,66 MMonb N,N-IHH30IPONMIITHIAMHUHBA IPH KOMHATHOH TeM-
nepaType U KUILSTHIN ¢ 00paTHBIM XoJomuibHuKoM mpr 100°C B TeueHue 1 4. PeakIiMOHHYI0 cMeCh OXJIaXKIad
JI0 KOMHATHOM TeMIIepaTyphl  HelTpann3oBaiu BoAHbIM pacTBopoM NaHCO; (~ 25,0 mur). Opranmdeckoe Be-
MIECTBO KCTparupoBanu rmianeratoM (75 mut x 3), 3atem DCM (50,0 Mt x 3) 1 IpOMBIBAIHA COJICBBIM PAaCTBO-
poMm. EtOAc opranudeckwid cliod OTAEISIN IMyTeM (QUIbTpanuyd HepacTBOpUMBIX ocankoB (0,805 T gwmcroro
MIPOIYKTa), U 00bEINHEHHBIC OPTAHNICCKUE CIION CYIIMIN Haj 0e3BoaHbIM MgSO,, KOHIIEHTPUPOBAIH TIPH TI0-
HIDKEHHOM AaBieHnd. HeounmenHsnid npoaykt ounmmanu CombiFlash® xpomatorpadmueii (moasmxkHas ¢asza: 0-
10% MeOH:EtOAc) ¢ noxyuennem momonHuTensHBIX 0,8 T kenroro TBepAoro BemecTBa. CyMMapHBIA BBIXO.
3a TIOCJIEIHUE ABE CTaUW TMPOMEXYTOUHOTO coemuHeHHs A (dtun 15-xmop-9-(meroxcumermn)-2,4,8,10,11-

neHTaazaTerpanukiof 11 ,4,0,02’6.08’ 12] -rentageka-1(17),3,5,9,11,13,15-renraer-5-kapbokcunara) COCTaBHUII
72,58%. Paccunrannas BenuunHa m/z qiis Ci7H sCIN5O; [M+H]+: 374; nonydyennas: 374,1.
Cunre3 MIPOMEKYTOYHOTO COEMHEHNUS B (15-xn0p-9-(MeTokcumernin)-2,4,8,10,11-

neHTaa3aTeTpauukio| 1 1,4,0,02’6.08’12]-renTaz[eKa-1(17),3,5,9,1 1,13,15-renraet-5-kapOOHOBOW KHUCIIOTHI).

[Mpomexyrounoe coequnenune A (0,4 r, 1,07 mmoins) pacteopsimu B cmecn THF/H,O/MeOH (3,2/4,8/8,0 o
o6bemy mi). JoGasmsum 0,05 1, 2,14 mMons LiOH, u peakunoHHyI0 cMech NEpeMeNIMBaIn MPU KOMHATHOH
Temriepatype B TeueHue 3 4. PeakumonHyto cmecs noaxucisiian 2N BoaHeM pactBopoM HCI, ocanku cobupanu
Y TIPOMBIBAJIM JICMOHN3UPOBaHHOI Bomoi. [Tocne cymku nomyvanu 0,36 T mpoMexxyTodHoro coeaunenus B (15-
xJop-9-(MeroxcumeTmi)-2,4,8,10,1 1 -menraazareTpanukio| 1 1,4,0,02’6.08’12]—renTa£[eKa-1(17),3,5,9,1 1,13,15-
renTaer-5-KapOOHOBOW KHCIIOTBI) B BHIE O€JIOro TBEPAOrO BemeCTBa. PaccunTaHHas BeNWYMHA M/Z JJIs
C15H12CIN503 [M+H]+: 346, TIOJTyYCHHAaA: 345,9

Ha cxeme 29 mpomuTiocTpupOBaHO HECKOIBKO BBIOPAHHBIX MIPUMEPOB HCIIOIB30BAHHUS MPOMEXKYTOUHOTO
COEAMHEHUS A JUI CHHTE3a HOBBIX aHAJOTOB.
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Coenunenne 233.

Anerokcum (0,22 1, 0,31 mMons) pactBopsiiu B 0e3Bognom THF (0,5 mur). JJo6asmsiu mo karwism 0,38 mu,
0,62 mmonb 1,6 M n-BuLi, n peakunonnyto cmech nepememuBainy npu 0-5°C B Tedenue 1 4 B 0TIeIbHOM KoOe.
Jlo6aBIsiii ¢ TOMOIIBIO KAHIOIU PacTBOp MpoMexxyTouHoro coemauuenus A (0,05 r, 0,13 mmomns) B 1,0 mx THF
npu 0-5°C, 1 peakIMOHHYI0 CMECh NIEPEMEIINBAIN B TeUeHUE 16 U MpHU MOCTENEHHOM HAarpeBaHUM A0 KOMHAT-
Hoit Temnepatype. Metoq LCMS yka3biBan Ha NPUCYTCTBHUE UCXOJHOTO MaTepuana U MPOMEXYTOUHOTO COeIU-
HeHus: m/z 374,1 (~ 45/14%, nBa nepekphIBarOIMX ApyT npyra nuka), m/z 401 (~ 10%), m/z 402 (18%).

Peaknmonnyro cmech racunu 0,03 mur korneHTpupoBanHoit H,SO,, 3aTtem 0,03 M1 TeHOHM3UPOBAHHOM BO-
JIbI ¥ KUTISITAJIA ¢ OOPAaTHBIM XOJIOMUILHIUKOM B TeueHue 2 4. Meron LCMS yka3biBan Ha PUCYTCTBHE UCXO/-
HOTO MaTepHuala, IPOAYKTa U MPOMEXyTouHOro coenuaeHus: m/z 374,1 (~ 43%), m/z 383 (~ 40%), m/z 402
(17%).

PeaknmoHHyr0 cMeCh KOHIIEHTPUPOBAIIN NP MOHMKEHHOM JIaBJICHUH U HEUTPAIN30Bal BOJIHBIM PacTBO-
pom NaHCOs;, ocanku coOupanu U MPOMBIBATIN JeHOHU3UPOBaHHOW Bomoi. Ilocne cymkm momydanu 22,0 mr
HEOUHUIIEHHBIX 0caakoB. CoeJMHeHNE OUMIIAIN Ha TUIacTUHKE It npenapatuBHoi TCX, ucnonb3ys cmech 1:99
MeOH:CHClI;.

Cunre3 coerHenus 238

9

Coenunenne 238.

Cramus 1. [Ipomexxyrounoe coeauaenne A (0,045 t, 0,12 MMomb) pacTBopsutd B 6e3BoAHOM Touryodie (3,0
mi). lo6asmsumm 0,05 mut, 0,25 mmons amuHOdTaHo"a (35,0 9KB.), B pEaKIIMOHHYIO CMECh KUIISATHIN ¢ 0OpaTHBIM
XOJIOMUIBHUKOM B TedeHne 16 4. Toiyon mcmapsuid, W peakIMoHHYI0 cMech pacTtBopsuin B DCM (25,0 mo).
DCM croit mpoMBIBaIA COJICBBIM PACTBOPOM, JCHOHU3UPOBAHHON BOJOM, OTHEISTH U CYIIIN HaJl O0€3BOIHBIM
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MgSO,. Ucnapenue opranndyeckoro cios gaBano 38,3 mr cooTBeTcTBytomero amuaa. Meron LCMS yka3biBai
Ha 00pa3oBaHue MpoaykTa m/z: 389

Cramus 2. Ilonyuennsrnid Beimre amua (0,038 T, 0,09 mmons) pactBopsiin B ocymerHoM DCM (2,0 mi). K
peakmoHHol cmecu mobasisau 0,026 mi, 0,2 mmoas DAST (2,0 2xB.) mpu 0°C u nepeMenuBaiu B Tedenue 1,5
g ipu 0°C. Jlo6asmsmu 0,065 T Bepaoro K,CO; (4,8 3kB.) mpu 0°C, 1 peakIMOHHYIO CMeCh TIEPEeMEITUBAIH B
teuenre 30 MuH. PeaknmoHHyI0 cMech pa3daBisuii BogHBIM pacTBopoM NaHCO; m skcTparmpoBalid ¢ IOMO-
mpio DCM (15,0 Mt x 3). Opranndeckuii ci10i MpoMbIBajIM COJIEBBIM PACTBOPOM, OTACISIN U CYIIWIN Haz Oe3-
BoaHbIM MgSQO,. Mcnaperne pacTBOpUTENIS 1aBajio 36 Mr 0eoro TBEpAOro MpoayKTa. PaccuntanHas BeanmdnHa
m/z as C;H,sCINgO, [M+H]": 371; monydennas: 371.

Cunres coequuenus 239
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N-N
Coenunenue 239.

Cragus 1. [Ipomexyrounoe coeauuerue A (0,05 r, 0,13 MMounb) pacTBopsuti B 6e3BogHOM TOyose (3,0
Mmi). Jlo6asmsmu 0,28 r, 2,67 MMoibs amuHo3TaHoa (20,0 9KB.), M PEaKIIMOHHYIO CMECh KHITATHIN ¢ 0OpaTHBIM
XOJIOMUIBHUKOM B TedeHue 16 4. Toiyon mcmapsuid, W peakIMoHHYI0 cMech pacTtBopsuii B DCM (25,0 mo).
DCM cnoii mpoMBbIBaJIA COJIEBBIM PACTBOPOM, 3aT€M JACHOHWU3WPOBAHHON BOJOW, OTIEISUIA M CYIIMIN HaJ 6e3-
BoaHbIM MgSQO,. Mcnapenne opranndeckoro cios nasano amua. Metogq LCMS ykaspiBan Ha 00pa3oBaHHE MPO-
nykTa m/z: 431

Cramus 2. Ilonyuennsnid Beime amua (0,057 r, 0,13 mmons) pactBopsuin B ocymerHoM DCM (2,0 min). K
peakpionHol cmecu nobasisumu 0,035 mu, 0,3 mmons DAST (2,0 3kB.) npu 0°C 1 nepememmBany B TeueHue 1,5
4 npu 0°C. Merog LCMS yxkassiBan Ha oOpazoBanue npoaykra m/z 413. [lo6asmsamu 0,088 r tBeproro K,CO;
(4,8 7kxB.) mpu 0°C, U peakIIMOHHYIO CMECh MepeMeInnBaiy B TeueHue 30 MUH. PeakImoHHYI0 cMech pa30aBisiii
BoaHbIM pacTBopoM NaHCO; u skctparupoBaiu ¢ momornisio DCM (15,0 Mt x 3). OpraHuvecKuit cJioi mpoMBbI-
BaJIM COJICBBIM PAaCTBOPOM, OTACISUTM U cylmwin Haja 0e3BoaubiM MgSO,. KoHIeHTpUpOBaHHE OpraHUYeCcKOro
CJIOS TaBaJIO TMPOJYKT, KOTOPKIi pactupaiu co cMechio 20/80 rexcan/EtOAc ¢ moiaydeHrneM TBEpIOTO BEUICCTBA,
KoTopoe codupanu ¢unsTpanmeit n cymm: 49,4 mr (89%).

Cunres coenuuenus 243
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Coenunenue 243.

Cramus 1. I[Ipomexyrounoe coequaenne A (0,05 r, 0,13 Mmomb) pacTBopsuir B 6e3BogHOM Toryose (3,0
mi). Jlo6aensm 0,02 mut, 2,67 MMonbe amuHOocTiupTa (20,0 5KB.), U PEAKITMOHHYIO CMECh KUIISTHIIH C 0OpaTHBIM
XOJIONWILHUKOM B Tedenue 16 4. Meron LCMS yka3bIiBaJl Ha IPUCYTCTBHE MCXOIHOTO Marepuana. JJooasisimu
kewon (3,0 mur) u 10,0 5kB. 3-amuHOOyTaH-1-011a, ¥ pEaKIMOHHYIO CMECH KUILSITHIIN C OOPaTHBIM XOJIOHIIbHU-
KOM B TedeHue 16 4. B xoHeyHOoM cuete, TpeboBanochk cymmapHo 40,0 5KB. aMMHORTaHOJA AJISI MTPEBPAICHHS
BCETO MUCXOIHOTO Marepuaja B IPOMYKT NP KHUIITYEHHH B KCHJIOJNE C 0OpaTHBIM XOJIOIMIBHUKOM. Peakunon-
HyI0 cMech oxnaxaanu 1o 0°C, u ocanku ¢puisTpoBanu. PuabTpar skcTparuposaiu ¢ momoinsio DCM (15,0 ma
x 4). DCM cnoit mpoMBIBJIA COJIEBBIM PacTBOPOM, 3aTeM JACHOHU3UPOBAHHOW BOJOH, OTACISUTH M CYIIWIN HaJ
6e3BoaabpIM MgSO,. McnapeHue opraHMYecKoro ciios IaBajio COOTBeTCTBYrommi amua. Meronq LCMS ykassi-
BaJI Ha 00pa3oBaHue Mpoaykra m/z: 403.

Cramus 2. Ionyuennsnid Beime amua (0,054 r, 0,13 mmons) pactBopsuin B ocymerHoM DCM (2,0 mi). K
peaknnonHoi cmecu mob6asismu 0,05 M, 0,33 mmons DAST npu 0°C u nepememuBaiu B Tedenue 1,5 9 npu
0°C. Merox LCMS yka3wiBan Ha o6pazoBanue npoaykra. Jlooasmsu 0,09 T tBepmoro K,COs3 mpu 0°C, u peak-
IIHOHHYIO CMECh IOCTEIIEHHO HATPeBaM JO KOMHATHOW TeMIepaTyphl. PeakimoHHy0 cMech pa30aBisiid BOJ-
HBIM pactBopoM NaHCO; u sxctparupoBanu ¢ nomorsio DCM (15,0 mut x 3). Opranudeckuii 1ot mpoMbIBaIn
COJICBBIM PacTBOPOM, OTACISUIN W Cymmnn Hax 6e3sogabiM MgSO,. Vcnmapenue pacTBOpuTeNs AaBajio HEOUH-
MIeHHBIN MpoaykT. OuncTky mpoBoawnn npenaparuBHoil TCX, moasmxHas daza: 95:05, DCM:MeOH. Paccun-
tanHas Bemmunna m/z 1s CigH,,CINgO, [M+H]": 385; momyuennas: 385.
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Cunres coenunenus 244

Coenunenue 244.

[Moxyuennoe Beie coequnenue 243 (0,011 r, 0,03 MMoins) pactBopsu B Tosryosne (2,0 min). JloGamsim
0,010 r, 0,04 mmons DDQ, u peakunonnyto cMmech nepememusany npu 50°C B teuenue 1 4. Metog LCMS yka-
3bIBaJl Ha MPHUCYTCTBUE MCXOAHOIO MaTeprasa m/z 385 n HeOobIIOro KoaudyecTBa npoaykTa m/z 383. Peakim-
OHHYIO0 cMech nepememmBanu npu 60°C B teuenue 3 4. Meron LCMS yka3biBal Ha NPHCYTCTBUE HCXOJHOTO
Mmarepuana m/z 385, npoaykra m/z 383. Peakunonnyto cmech nepememuBainy npu 70°C B Teuenue 2 4. Meton
LCMS yka3piBalm Ha MPUCYTCTBHE MCXOTHOTO Marepuana m/z 385, mpoaykra m/z 383 u moOOYHOTO TIPOAYKTa
m/z 421. Peakimonnyio cMmech nepememuBany npu 40°C B Teuenne 16 4. Meton LCMS yka3piBan Ha IpUCYT-
CTBHE B OCHOBHOM IPOJyKTa m/Z 383 1 HEOONBIIOTO KOJUYECTBA MOOOYHOTO MPOAYKTa M/Z 421 M HUCXOIHOTO
Matepuana. Toxyosl HCrapsuid, 1 HEOYHIIEHHBIA MPOAYKT OYMINAIN Ha IIACTHHKE Jiis npenapatuBHoit TCX,
noaBmwkHas paza DCM:MeOH, 95:05 mo oO6bemy, ¢ mosyuenueM 4,4 Mr mpoaykra. PaccunTaHHasi BeTHYMHA
m/z s CgH;sCINGO, [M+H]": 383; nonyuennas: 383.

Cunre3 coenunenus 249
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Coenunenue 249.

[Moxyuennoe Boie coequnenue 238 (0,016 T, 0,05 Mmoins) pactBopsu B Tosryose (2,0 mun). [loGaBmisim
0,015 r, 0,07 mmons DDQ, u peakunonnyto cMmech nepememusanyu npu 50°C B teuenue 1 4. Metog LCMS yka-
3bIBaJl Ha MPUCYTCTBUE NCXOTHOTO MaTepraia m/z 371. PeakumonHyro cMech nepemeninBany 60°C B Tedenue 5
9. Meton LCMS yka3siBaJI Ha IPUCYTCTBHE UCXOAHOTO Matepuana m/z 371, npomykra m/z 369 u HexenaTeb-
HoTro coenuHeHus m/z 407. Peaknmonnyro cmech nepememuBainy npu 30°C B Tedenne 16 4. Meton LCMS yka-
3BIBAJl Ha MPUCYTCTBHE MCXOMHOTO MaTepuana m/z 371, mpoaykra m/z 369 u moGouHoro mpoaykra m/z 407.
Peakmmonnyio cMmech nepememuBany mpu 65°C B tedenne 4 4. Metoq LCMS yka3piBanm Ha MPUCYTCTBUE MPO-
nykTa m/z 369, mobouHoro npoaykra m/z 407 u HeOOIBIIOTO KOIMYECTBA UCXOAHOTO MaTepuana. Toyol ucmna-
psAMM, W HEOUYHINCHHBIM NPOAYKT OYHWIIATW Ha IUIACTHHKE i mpenapatuBHoi TCX, moaBwxkHas ¢aza
DCM:MeOH, 95:05 mo oObemy, ¢ momydyeHueM 2,3 Mr mpoaykra. PaccunraHHas BeJWYMHA mM/Z IS
C,7H,5CIN4O, [M+H]": 369; nonyuennas: 369.

Cunre3 coequHenus 256
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Coenunenue 256.

Cranmus 1. [Ipomexxyrounoe coenunenue A (0,1 r, 0,27 mMonb) pactBopsiin B 6e3Bognom THF (3,0 mu).
Jo6asmsm o karmsim 0,67 mit, 0,67 mmons 1,0 M pactBopa DIBAL B THF, u peakiimoHHyI0 cMech epeMeIiu-
Basn nipu 0-5°C B Teuenue 2 4. Meron LCMS noka3seiBan npucyTcTBHE 00pa3oBaHKE MPOAYKTa BOCCTAHOBIIE-
HUS, TO ecTh cnupta m/z 332. Peakumonnyro cmeck racwim MeOH (1,0 mu), 3atem Bomoit (0,5 mir). Jo6apnsim
HaceimeHHbli pactBop NaHCO;, n ocanku ¢uinbrpoBanu yepe3 cioi nenuta. [IpoaykT sKcTparupoBaiy, Hc-
none3yst DCM (25,0 Mt x 3). O6benuaeHrbple DCM CJIOM TPOMBIBAIH COJIEBBIM PACTBOPOM, OTICIISIIN U CYIIIH-
o1 Hax Oe3BomubiM Na,SO, Hcenapenme pactBopurens nasaio 46,1 mr [15-xmop-9-(MeToKCUMETHI)-
2,4,8,10,11-nenraazarerparukiof 11 ,4,0,02’6.08’12]-renTaz[eKa—1 (17),3,5,9,11,13,15-renrraeH-5-mi|meTaHomna B
BHJIE TBEPOTO MPOAYKTA, BEIX0od 51,9%. Paccunrannas Bemmumaa m/z m1a CisH 4CINsO, [M+H]": 332; momny-
yeHHas: 332.

Cramus 2. [Momyuennsiit Boimie cupt (0,05 1, 0,14 MmMons) pactBopsuia B 6e3Bogaom DCM (3,0 mur). lo-
6asisun 0,09 T peaktuBa Jlecca-MapTrHa, H peaKIIMOHHYIO CMECh MEePEMENINBAITU TP KOMHATHOW TeMITepaTy-
pe B Teuenue 2 4. Meron LCMS mnoxkaseiBan obpaszoBanue npoaykra m/z 330. Peaknuonnyro cMech racwmm 1N
pactBopom NaOH (2-mu). J{oGasmsiin HaceiueHHbIH BoaHbH pacTBop NaHCO;, U MpOAYKT 3KCTparupoBajH,
ucnonb3yst DCM (20,0 ma x 3). O6senuaenasie DCM clon TPOMBIBAIH COJIEBBIM PACTBOPOM, OTICIISIIN U CY-
mun  Hax Oe3BogHbIM Na,SO,. Vcmapenwe pactBoputensi naBajo TpeOyembrd anpaeruy (15-xmop-9-
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(Merokcumermi)-2,4,8,10,11-nenraaszaterpanukiol 1 1,4,0,02’6.08’12]-renTaz[eKa-1(17),3,5,9,1 1,13,15-renraer-5-
KapOaNpJerua) B BHUJAC TBEPIOrO TPOIMYKTA, BBIXOJ KOJIMYCCTBEHHBIH. PaccuMTaHHas BenWYMHA M/Z I
C15H12C1N502 [M+H]+: 330, TIOJTyYCHHAaA: 330.

Cramus 3. 1,6 M pactBop n-BuLi B rekcane (0,68 mi, 1,08 MMoinb) mo6asmsiau mo karwisMm B 1,4 mur, 0,86
MMOJIb T€KCAaHOBOTO PAacTBOPa TPUMETWICHIMIIINa30MeTana, pactBopenHoro B 3,0 min THF, nmpu Temnepatype -
78°C. PeaknnoHHyt0 cMech nepemeruBainy npu -78°C B Teuenune 30 MuH. ANbJern, MOTydeHHBIH HA CTaANH 2
(0,142 1, 0,43 mmonn), B pactBope B 3,0 M THF mo6aBnsiau mo KamiisiM B peakIMoHHYIO0 cMech mpu -78°C u
MOCTETIEHHO TOIOTPEBAIH JI0 KOMHATHOUW TemmepaTypsl. Metogq LCMS moka3siBasl 00pa3oBaHue MPOIYyKTa m/zZ
326 u npucyTcTBHE UCXOMHOr0 Marepuaia m/z 330. PeakmoHHYI0 cMeCh TacHIM HACHIICHHBIM BOJHBIM pac-
tBopoM NH,CI. [TponykT 3xcTparupoBanu, ucroybdys DCM (15,0 ma x 3). O6sequnennsie DCM ciou mpoMBI-
BaJIM COJICBBIM PAacTBOPOM, OTICIISUTH M CYIIWIIM Hal 0e3BomHBIM Na,SO,. O4HCTKY HEOUHIICHHOTO MPOIYKTa
NpOBOAMIIM B cucTeMe g Xxpomarorpaduyeckoir ounctku ISCO Combiflash, mogsmwxnas ¢aza: stunane-
tat/rekcas. [Tomyuanu 19,0 Mr coequaenus 256 u Boraensum 71,6 Mr UCXOTHOTO MaTepuania. PaccuuranHas Be-
mrauHa m/z 1 CgH»CINsO [M+H]": 326; nonyuennas: 326.

Cunre3 coerHeHus 285

cl N

Coenunenne 285.

Coenunenne 256 (0,025 r, 0,08 MMoinb) pactBopsuin B aerazupoBanHom DMF (2,0 mun). K peakiimonnoi
cmecu nobasmsua 0,03 mi, 0,23 mMons Homoensona, 3ateM 0,06 mi, 0,41 mmone TEA. Peaknuonnyimo cMech
TepeMenBajIy Ipyu KOMHATHOH Temrieparype. K peakimmonnoit cmecu noo6asismu 0,04 r, 0,04 mmons PA(PPhs;),
1 0,003 1, 0,015 mmoins Cul u nepememmBanmu B Tedenre 16 4. Metogq LCMS nmokaseiBan oOpa3zoBaHue MPOIyK-
Ta m/z 402. PeakninoHHYI0 cMech pa30aBisui JEHOHU3UPOBAHHOHN BOIOH. [IpOMYKT SKCTparupoBaiu, UCIOIb3Ys
DCM (10,0 ma x 3). O6senuaenabie DCM oM MPOMBIBAJIM COJIEBBIM PACTBOPOM, OTICISIIA W CYIIWIN HaJl
6e3BoHBIM Na,SO,. HeounieHHyo peakMOHHYIO CMECh OYMIIAIM Ha IUIACTHHKE Jiisl mpenapatnBHoi TCX,
nojBmwkHas ¢aza: EtOAc/MeOH. Paccunrannas Benmuuna m/z ans C,H;4CINsO [M+H]": 402; TIOJIy4YEHHAs:

402.

Cl I\‘ N/>\/O\/

Cunre3 coenunenus 254

Coenunenne 254.

N3o6ytuponutpuin (10,0 T, 144,70 mmons) pactBopsuir B cMecu EtOH:Boga (150:50 mui, mo o6bemy), 3a-
teMm pobasisutu 10,0 T, 144,70 Mmmons ruapoxiopuna ruapokcunamuna u 20,0 r, 144,70 mmons K,CO;. Peakiu-
OHHYIO CMECh KHITATIIIA C 00paTHBIM XonoawiabHuKoM mpu 8§0°C B Teuenue 6 4. PacTBopurens ucnapsuid npu
MOHM)KCHHOM [IABJICHUM, W IOJIYYCHHOE TBEPAOC BEIIECTBO oOpabaThiBany 150 Mir 3TaHONA, TOABEPTaId BO3-
JEUCTBHIO YIbTpa3ByKa, GUIbTpOBAIN 1 ipoMbiBany 100 Mt aTaHONa. OOBeAMHEHHBIH QUIIBTpAT NCTIAPSIIA IPU
TTOHIKEHHOM JIABJICHUHM W OTTOHSUIM B BUZE a3eoTpora ¢ ToxyosioM (25,0 mur x 3) ¢ momydenumem 8,1 T N'-
THIIPOKCHU-2-METUIPOMMMHIAMUIA B BUIe OCCIBETHOM )uakoi cycnensun (54,8% Beixon). [lomydeHHbIH BEI-
mre amumokenM (1,37 r, 13,38 MMoIIb) mepen UCImoIb30BaHHEM TTOABEPTaid a3¢0TPOITHON MEPETOHKE C TOIYOJIOM
(10 Mt x 5) u pacrBopstu B 20,0 mu 6e3Bognoro THF. B peakiponHyro cMech 100aBIsUIM TpeMsl MOPUUSMH
0,27 r, 6,69 mmons NaH npu 0°C u nepeMemnBany npu TEMIEpAType OKpysKaromel cpelsl B TeueHue 30 MUH.
Jo6asnsum 0,5 T, 1,34 MMOJTE IPOMEXKYTOYHOTO COSTUHEHHUS A, U PEAKITHOHHYIO CMECh TTEPEeMEINBaIl B TEUe-
HUE 45 MUH TIpY TeMIlepaType OKPYKaIolel cpebl U KUMSATUIN ¢ OOpPaTHBIM XOJIOIUILHUKOM 1pu 67°C B Te-
genre 90 MuH. PacTBOpUTENh UCTIAPSIIN TIPU MMOHMKEHHOM JAaBJICHUU U TOTYYCHHYIO JKETYIO macTy oOpadaThi-
Banu 25,0 mi BogHOTO HackimeHHoro pacTBopa NaHCO;. Ocaaxu GuiibTpoBalid uepe3 BOPOHKY W TPOMBIBAIIH
Bozoi 10,0 M u rexcarom 10,0 M ¢ moygenuem 0,380 T TBepmoro Bemectsa (69,1% Brixon). Paccuntannas
Bemuuuna m/z s CioH sCIN,O, [M+H]": 412,0; nonyuennas: 412,1.

Cunre3 coeunenus 215
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Coenunenue 215

Croupt [15-xm0p-9-(MeTokcumermin)-2,4,8,10,1 1-menraazarerparmkiiof 1 1 ,4,0,02’6.08’12] -TenTajeKa-
1(17),3,5,9,11,13,15-rentacH-5-mi |MeTaHo (MOTyYESHHBIN B CHHTE3€ coenuuenus 256, craaus 1) (34 mr, 0,1025
MMOJIb) cycrienaupoBain B ocymeHHom THF (2 mu). Jo6asmsuim HMPA (36,7 mr, 0,205 mMMomb), 3ateM
stimionun (0,33 mur) u NaH (41 mr 60% cycnensun B Maciie). PeakimoHHyI0 cMech IepeMeIInBaIn IpH KOM-
HaTHOW TemIiepaType B TeueHue 5 MuH, 3aTeM Harpeaiu g0 70°C B TedeHne Houn. CMech OXJKIAIH U pac-
npenensimn Mmexay EtOAc u coneBpiM pactBopoM. Opranmdeckyro (asy CyIIHIN U KOHIICHTPUPOBAJIH C TOTyde-
HHEM Maclia, KOTOpOe OYHIIaIu KojJoHouHOH xpomaTorpaduert (0-10% MeOH B DCM) ¢ nomyuenuem 3,7 mr

coequHenus 215 B BUe Macia.
@gf O

Cunres coenunenus 274
o__

Coenunenue 274.

[15-x710p-9-(MeTokcumeTwiN)-2,4,8,10,1 1 -merraazaTerpanukiolf 1 1,4,0,02’6.08’12]—renTaz(eKa-
1(17),3,5,9,11,13,15-renraen-5-un]meranoin (0,02 r, 0,06 mmois) pactBopsuia B 6e3BogHoM THF (3,0 mi). [o-
6asisui 0,003 T NaH u peakmoHHYI0 cMech IepeMeNInBalii TP KOMHATHON TeMIieparype B Tedenue 30 MUH.
Jo6asnsmm no karrsiM 0,012 M, 0,12 MmMons 2-OpoMIMpHUANHA, U PEAKIUOHHYIO CMECh MEPEMEIIUBAIN TIPH
KOMHATHOU TemIiepatrype B TedeHne 16 4. PeakninoHHyI0 CMeCh KHIISTIUIN C OOpaTHBIM XOJIOIMIBHUKOM B TE€Ue-
aue emnie 2 4. Meron LCMS moxkaseBan m/z 409. PeakimmonHyio cMech KOHIICHTPUPOBAIH TIPH IMOHMKEHHOM
JABJICHUHM U pa30aBILLIN HACHIMIEHHBIM BOAHBIM pacTBopoM NaHCO;. IIpomykT 3KcTparupoBaiiv, HCHOIB3YS
DCM (10,0 ma x 4). O6benuaenasie DCM ci1ou MpoOMBIBaiIM COJIEBBIM PACTBOPOM, OTACISIIM W CYIIWIN Hal
6e3BoaHbIM Na,SO,. Ounctky npoBoamau npemnapatusHoil TCX, monsmxkHas daza: 95:05, DCM:MeOH. IMomy-
gamm ~ 1,0 mr ipoaykta. Paccunrannas Benmuanna m/z s C,oH7,CINGO, [M+H]+: 409; nomyuennas: 409.

Ha cxeme 30 mpomumoCcTpUpOBaHbl HECKOJIBKO BHIOPAHHBIX MPUMEPOB HCIIOIB30BAHUS MPOMEKYTOTHOTO
coeMHEHUs B 1 cuHTE3a HOBBIX aHAJIOTOB.

Cxema 30
coeauHeng 264
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coenvHenme 263

CoenuHeHKe 237
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Cunres coenunenus 234

r)ﬂ
N{‘\%

CI/CQFN
N\N/}ﬂo\_

Coenunenue 234.

IIpomexyrounoe coequaenue B (0,043 1, 0,12 mmons), 0,3 mmons EDC-HCI u 0,048 1, 0,31 MmMomnb ru-
para HOBt pactBopsiin 8 THF/DCM (1:1, mo o6bemy 1,5 mi), 3atem go6asmsum 0,09 mi, 0,62 MMOJIb TpUMETH-
naaunuHa U 0,016 M, 0,25 mMmons nmpomaprunaMuHa. PeakIMoHHYIO0 cMech MepeMelInBalu NP KOMHATHOM
TemIiepaType B TedeHue 16 4. PeakiMoHHYI0 cMech pa30aBIisiiid BOJHBIM PACTBOPOM XJIOPHIA aMMOHHMS U DKCT-
parupoBanu stunaneratoM. OObeTUHEHHBIE CIIOM ITPOMBIBAIH COJIEBBIM PacTBOPOM, OTACISUIM M CYIIMJIN Hal
6e3BogabpM MgSO,. McnapeHrne opraHudecKoro Cios AaBajio HCOYHINEHHBIH mpoaykT ~ 13,0 mr. Heouwmen-
HBIA TTPOIYKT OYMINAIHM Ha TUTacTUHKE i npemapatuBHo TCX, monsmwkHas dasza: 5:95, MeOH, stunanerar.
PaccunTanHas Bemmanaa m/z mis CisH;sCINgO; [M+H]"™: 383; momyuennas: 383,1.

Cunres coenuuenns 240

\N -

Coenunenne 240.

Cramus 1. [Tpomexyrounoe coequaenne B (0,05 r, 0,15 mmons) pactBopstiu B ocymenHoM DCM (2,0 mn).
Ho6asmsm 0,05 Mo, 0,36 Mmmons TpuMeTrniIamMuHa (2,5 9kB.), 3ateM 0,024 i, 0,29 mmons okcammnxiopuaa (2,0
9KB.), U PEAKIMOHHYIO CMECh MepeMeNInBaiy B TeueHue 60 MUH Ipu KOMHaTHOU Temmneparype. K peakunonHoM
cmecu nobasmsu 0,076 mu, 0,7 mmons amuHoctiupTa (5,0 9kB.) npu 0°C u nepememmBaiy B TedeHue 2,5 4.
Peakimonnyto cmech pa3basisiiin BoaHsIM pactBopoM NaHCO; u skctparupoBanu ¢ nomomnipio DCM (15,0 mn
x 3). OObeAMHEHHBIC OPTaHUYECKHE CIIOW MPOMBIBAIH COJIEBEIM PAaCTBOPOM, OTACISUTH W CYIIWIN HaJ 0e3BOI-
HeIM MgSO,. Mcnapenne opranmyeckoro cios gasajio 54,1 mr amuna. Metox LCMS ykasbeiBan Ha oOpa3oBaHue
nponykra m/z: 431

Craaus 2. (2S)-2-amMuHO-3-METHIOY THI 15-xn0p-9-(MeTokcumermn)-2,4,8,10,11-
nentaasarerpauukio| 11,4,0,0%°.0%'?]-renragexa-1(17),3,5,9,11,13,15-renaer-5-kapGokcumar (0,027 r, 0,06
MMOJIb) pacTBopsuii B ocymeHHoM DCM (2,0 mi). K peaknmonHnoit cmecu mpo6asisuu 0,016 mi, 0,13 mmois
DAST npu 0°C u nepememmBanu B Tedenue 3 4 npu 0-5°C. Merox LCMS ykaspiBan Ha 00pa3oBaHUE TIPOIYK-
ta. Jlo6asmsum 0,04 T tBepmoro K,CO; pu 0°C, 1 peakIIMOHHYIO0 CMECh IMOCTETICHHO HArpeBajy 0 KOMHATHOM
TeMmneparypbl. PeakimonHyto cmech pa30aBisuid BOgHBIM pactBopoM NaHCO; u 3KCTparupoBaiy ¢ MOMOIIBIO
DCM (15,0 mnt x 3). Opranudeckuii Ciioif IPOMBIBAIH COJIEBBIM PAacTBOPOM, OTAEISIM M CYIIMIN Hajx 0e3BOJI-
oM MgSQO,. McmapeHue pacTBOpuUTENs aBajo HEOUUIEHHBIH MPoAyKT. OUHUCTKY MPOBOIWIN TIpENapaTUBHON
TCX, nogsmxnas paza: 95:05, DCM:MeOH. IMomyganu 23,7 Mr TBepAoro npoaykra. Paccuntannas BeJTUIUHA
m/z s CooH,  CINGO, [M+H]': 413; nonyuennas: 413.

Cunres coenuHeHus 246

Coenunenne 246.

Coenunenne 240 nmpeBpamany B coenuHenne 246, ucrnonb3ys DDQ, Tomyon, nmpu 50°C Takum xe oOpa-

30M, Kak B coequHeHue 245, ¢ momyueHueM 5,5 mr (37%) coenunaenus 246. Meron LCMS ykasbiBan Ha 00pa3o-
BaHME NMPOAYKTa m/z: 411.
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Cunre3 coequHenus 242

Coenunenue 242.

Cragus 1. Ilpomexyrtounoe coenunenne B (0,025 r, 0,07 MMoub) pacTBopsuti B ocymeraoM DCM (2,0
mi). Jo6asmsmu 0,03 M, 0,21 mmois Tpumertmiamuna (3,0 5kB.), 3atem 0,015 Mo, 0,18 MMOJIB OKcammIXIIOpUIa
(2,5 9kB.), M peaKIIMOHHYIO CMECh TIepeMEInBalId B TeueHne 60 MUH TIpU KOMHATHOH TeMmrieparype. K peakun-
onHo#t cmecu pob6asysun 0,05 T, 0,36 mmons (R,S)-2-amuHo-2-pennndtan-1-oma (5,0 skB.) mpu 0°C u nepeme-
MIMBAIM B TeUEHUE 2,5 4 MPH KOMHATHON TemIepaType. PeakIiMoHHYI0 cMech pa30aBiIsid BOJHBIM PACTBOPOM
NaHCO; u skcrparupoBanu ¢ nomoinsio DCM (15,0 ma x 3). OObeanHEHHBIE OPTaHUYECKUE CJION MPOMBIBAIN
COJIEBBIM PACTBOPOM, OTACILSUIM M CyIIHiIN Haj Oe3BogHbiM MgSO,. VcapeHne opraHHYecKoro CIosi JaBalio
Tpebyembiii amua. Meton LCMS yka3bsiBas Ha oOpa3oBaHue MPoaykTa m/z: 465.

Cramus 2. Ilonyuennsnid Beimre amua (0,034 r, 0,07 mmons) pactBopsuti B ocymerHoM DCM (2,0 mi). K
peakumonHoi cmecn nodassaan 0,03 mi, 0,22 Mmmoas DAST npu 0°C u nepemernmanu npu 0°C B Teuenue 1,5
4. Meron LCMS ykazpiBan Ha o6pa3zoBanue npoxaykra. Jo6asmsiau 0,05 T tBepaoro K,CO; npu 0°C, u peakuu-
OHHYIO CMeCh ITOCTETIEHHO HarpeBaJid 0 KOMHAaTHOW TeMIIepaTypbl. PeakliMoHHyI0 cMech pa30aBiisuid BOJHBIM
pactBopom NaHCOj; u skcrparupoanu ¢ momormsio DCM (15,0 ma x 3). Opranudeckuii ¢i10ii mpoMBIBaIN CO-
JIEBBIM PAacTBOPOM, OTACIISIN U CyIIiy Haj 0e3BoxubiM MgSO,. Mcnapenue pacTBopuTes JaBajo HEOUHUIICH-
HBII npoxykT. OuncTKy nmpoBomwin npenapatuBHoi TCX, noasmxHas daza: 95:05, DCM:MeOH. Paccunran-
Has BexauunHa m/z mst Cp3H,oCINGO, [M+H]": 447; nosryueHHasi: 447.

Cunres coequnenns 245.

Coenunenue 245.

Coenunenwne 242 (0,015 1, 0,03 MmMoub) pactBopsiu B Tosryodie (1,5 mi). Jlo6asmsmu 0,009 r, 0,04 Mmmons
DDQ, u peakunonHyto cMech nepememnsany npu 50°C B teuenue 1,5 u. Meronq LCMS yka3eiBan Ha IpUCYTCT-
BHE MCXOJIHOTO Marepuaia m/z 447 u npoaykra m/z 445 B cooTHomenun 1:3. J[00aBisuin TOMOTHUTETBHOE KO-
muuectBo 0,005 1, 0,022 mmons DDQ, u peakuuonnyio cMmech nepemerinbaiu 50°C B teuenue 1,5 4. Meroa
LCMS ykassIBasl Ha TPUCYTCTBHE UCXOIHOTO MaTepuana m/z 447 u nmpoxykra m/z 445 B cooTHomeHuu 1:6.
PeaknuoHHy0 cMech IepeMelInBaii IpY KOMHATHOHN TemIeparype B TeueHue 16 4. OuucTKy NpOBOAUIH IIpe-
naparuBHoit TCX, monsmwxkHas daza: 95:05, DCM:MeOH. Brinensnun koMnoHeHT ¢ m/z 445 u nonydanu 9,3 mMr
TBepAoro coeauHeHust (Beixon 62,4%). Paccunrtannas BenwunHa m/z s Co3H 7 CINgO, [M+H]+: 445; nomy-

yeHHas: 445.
Cunres coenuuenus 237

Coenunenue 237.

Cragus 1. Ilpomexyrounoe coemunenue B (0,025 r, 0,07 mmons) pactBopsimu B 0,009 M ocymIeHHOTO
DCM. o6asnsum 0,02 M, 0,14 MMoib TpuMeTmiiaMuHa, 3ateM 0,11 MMOIT OKCATHITXIIOPHUIA, ¥ PEAKITUOHHYIO
cMech IepeMemnBany B TeueHne 30 MHH Ipu KOMHATHOH TemmepaType. K peakumoHHOW cMmecH H0OaBISIN
0,028 mu, 0,36 Mmmonbs 3-amuHO-1-nipontanosia ipu 0°C U mepeMenmBaiy B TeUeHHE 2,5 9 U 3aTeM KOHIEHTPH-
poBasii. Metog LCMS yka3siBan Ha oOpa3oBanue MpoaykTa m/z: 403, mpruCcyTCTBOBAJIO HEOOIBIIOE KOJINIECTBO
HCXOJIHOTO MaTepHaa.

Cramus 2. Heounmennsiid amup co craguu 1 (0,018 1, 0,045 mmons) pactBopsiiu B ocyieHHoM DCM (2,0
mi). K peakimonnoit cmecu godasisuiu 0,012 mi, 0,09 mmons DAST nipu -78°C 1 OCTEEHHO OJ0TPEBaIA 10
0°C. Hoo6asmsumu 0,03 r tBepaoro K,CO; npu -78°C, 1 peakIIMOHHYIO CMECh TIOCTETICHHO HATPEBaJIU 10 KOMHAT-
HOHM TeMIrieparypsl. PeakiinoHHYI0 cMech pa3z0aBisiiin BogHEIM pactBopoM NaHCO; u akcTparnpoBaiu ¢ IoMo-
mpio DCM (15,0 mut x 3). OpraHudeckuii cJI0i MPOMBIBATIN COJIEBBIM PACTBOPOM, OTIEIISIITN M CYIITWIIA HaJl Oe3-
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BoaHbIM MgSO,. Mcnapenue pactBopurens nasaio 14,7 mr coequnenus 237 B Buje 0€JI0ro TBEPJAOTro NpOIyK-
Ta. Paccunrannas Bemmunna m/z qus CgH,;CINGO, [M+H]": 385; nonyuennas: 385,1.

Cunres coenuuenus 263
N O
(/ N
N J N
(R}
Cl ] N
L

Coenunenue 263.

Cramus 1. [Ipomexxyrounoe coenunenue B (0,03 r, 0,09 mmons), 0,034 1, 0,17 mmons EDC-HC1 u 0,027 1,
0,17 mmome HOBt-xH,O pactBopsiii B 6e3Bogaom DCM (2,5 mu). ob6asmsmu 0,024 1, 0,17 Mmmonb R-(-)-2-
(heHUITITUIIMHON, W PEaKIMOHHYI0 CMECh MEPEMEIINBAIH B TCUCHHUE 6 U TPU KOMHATHON TemmepaType. Merton
LCMS ykaspiBan Ha oOpa3oBaHue NMpoaykTa m/z 464,9. PeakunoHHyto cMech pa30aBisuli JEMOHU3UPOBAHHOM
BOAOH M 3KcTparupoBaim ¢ omonisio DCM (10,0 M x 3). O6benunenasie DCM cion MPOMBIBATH COJIEBBIM
PacTBOPOM, OTACISUIN U CyHriy Haja O0e3BoaHbM Na,SO,. VcnapeHue opraHMYecKoro ciaos JaBaio HEOUHUIIICH-
HBIA poAyKT. [lomydanu sxuakuii cuporn. Paccunrannas BenmmarHa m/z s Cy3Hy CINGO; [M+H]": 465; Moy~
yeHHas: 464.9.

Cragus 2. [Tonydyennsiit Beie amuf (0,04 r, 0,086 mmonb) pactBopsiiin B ocymenHoM DCM (2,0 m). [o-
6asmsui 0,03 mi, 0,21 mmons DAST, u peakimonnyro cmech nepememmBany npu 0°C B Teuenue 2 4. Merton
LCMS yka3siBan Ha oOpa3oBanue nmpoaykra m/z 446,9. Jlobasnsm 0,06 T TBepaoro K,COs mpu 0°C, u peakiu-
OHHYIO CMECh MOCTEIIEHHO HArPeBaIM 10 KOMHATHOW TeMIlepaTypsl. PeakimoHHyI0 cMech pa30aBIsiIi BOTHBIM
pactBopoM NaHCO; u skcrparuposanu ¢ nomouisio DCM (15,0 M x 3). Opranudeckuii cioi mpoMBIBaIN CO-
JIEBBIM PAaCTBOPOM, OTAEILUTN U CYIIWIH Haj 0e3BoaHbM Na,SO,. VicapeHue pacTBOpPHUTENS JaBajio HEOYHUIIEH-
HBIA TpoAyKT. O4uCcTKY TpoBoawian npenapatuBHod TCX, momsmxHas ¢daza: 95:05, DCM:MeOH. IMomywanu
25,0 mr TBepaoro npoaykTa. Paccuntannas Benmuanaa m/z s Cp3Hi9CINGO, [M+H]+: 447; momyueHHas: 446,9.

Cunres coenuaenus 264

Coenunenne 264.

Cramus 1. [Ipomexyrounoe coenunenue B (0,03 r, 0,09 mmodns), 0,034 1, 0,17 mmons EDC-HCl1 u 0,027 1,
0,17 mmoms HOBt-xH,0 pactBopsimu B 6e3BogaoM DCM (2,5 mi). Hob6aemsum 0,024 1, 0,17 mMons S-(+)-2-
(heHUITIUIMHON, W PEaKIHOHHYIO CMECh MEPEMEIINBAIN B TE€UCHHE 6 U TIPH KOMHATHOH TemmepaType. Meron
LCMS yka3siBanm Ha oOpa3oBaHue MpoIyKTa m/z 464,9. PeaknnmoHHyI0 cMech pa30aBisuid JEHOHU3UPOBAHHON
BOJIOW W 3kcTparupoBanu ¢ momoibio DCM (10,0 mi x 3). O6beaunenHpie DCM ciion MPOMBIBaIH COJICBBIM
pPacTBOpOM, OTACIIUIN M CYIIHIHN Hall 6e3BomHBIM Na,SO,4. Mcmapenne opraHn4eckoro Cios AaBajio HeOYHIeH-
b1 poykT. ITonmydann xunknii cupon. Paccunrannas Bemmanna m/z s CosHy CINgO; [M+H]': 465; nony-
yeHHas: 464.9.

Cranus 2. [Tonydyennsiit Beie amuf (0,04 r, 0,086 mmons) pactBopsiiin B ocymenHoM DCM (2,0 mi). [o-
6apmsun 0,03 mut, 0,21 mmoms DAST, u peakunonnyro cmech nepemenmBanu mpu 0°C B Teuenue 2 4. Meton
LCMS yka3siBan Ha obpazoBanue mpoaykra m/z 446,9. Jlooasnsum 0,06 T tBepmoro K,CO; mpu 0°C, u peakiu-
OHHYIO CMECh MOCTCIICHHO HATPEBaIH JI0 KOMHATHOW TeMITepaTyphl. PeakllmOHHYI0 cMech pa30aBIsLId BOTHBIM
pactBopom NaHCOj; u skcrparuposanu ¢ momormsio DCM (15,0 ma x 3). Opranudeckuii ¢i1oii mpoMBIBaIN CO-
JICBBIM PAaCTBOPOM, OTACIISUTN U CYIIin Haj O0e3BoaHbIM Na,SO,. VcmapeHue pacTBOpPHUTEINS JaBalio HCOYUIICH-
HBII npoaykT. OuncTky npoBoxwny npenapatuBHoi TCX, noasmxnas ¢asa: 95:05, DCM:MeOH. ITomy4anu
26,4 mr TBepaoro npoaykTa. Paccuntannas Benmuanaa m/z s Cp3Hi9CINGO, [M+H]+: 447; momyuenHas: 446,9.

Coenunenns 180, 181 u 182 momy4anu, UCTONB3ysT METOJ CHHTE3a, aHAJOTUYHBIN METOy, UCTIOIh3YEMO-
MYy JUISl CHHTE3a coelnHeHus 168, npuBeieHHOMY Ha cxeme 27.

Coenunenns 183-193 mosrydanu, UCIIONB3ysS METOJI CUHTE3a, AaHAJIOTUYHBIH METOAY, UCTIONb3YEeMOMY IS
cuHTe3a coequHeHui 169-179, npuBeneHHOMY Ha cxeme 26.

Coenunennst 194 u 195 momydanu, UCIIONIB3YS METOJ CHHTE3a, aHAIOTUIHBIA METOy, MMPUBEJACHHOMY Ha
cxemax 21 u 22.

Coenunenus 196-198 u 206 nosryuanu, UCIONb3ysl METOA CUHTE3a, aHAJIOTUYHBII METOAY, IPUBEACHHOMY
Ha cxeme 18a.

Coenunenne 202 moiryyand, MOIydalid, UCIOIb3ys METOJ CHHTE3a, aHAJIOTUYHBIA METO.y, CIIOb3yeMO-
My IJIsl CHHTe3a coeiuHeHus 129, npuBeneHHOMY Ha cxeme 18a.

Coenunenus 199, 200, 204 u 205 nomydyanu, UCHONB3ys METOJ CHHTE3a, aHAJIOTMYHBIA METOAY, MpHUBE-
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JICHHOMY Ha cxeMme 18b.

Coenunenus 201 u 203 nomydanu, UCTIONB3Ysl METOJ CHHTE3a, aHAIIOTUYHBIA METOAY, IPUBEJCHHOMY Ha
cxeme 24.

Coenunenns 207-210 momydany, UCTIONB3Ys METOJ CHHTE3a, aHAJOTHYHBIM METOAY, NPHUBEIESHHOMY Ha
cxeme 17.

HutpunsHbie 3amecTutenu B coeqnHeHUX 207-210 006pa30oBBIBANIA B pe3yNIbTaTe TAKUX XKe TPEBPAIICHUN,
KOTOpBIC ITOKA3aHbI Ha CXeMe 22.

Coenunenns 211-214 momydanu, UCTIONB3ys METOJ CHHTE3a, aHAJOTHYHBIA METOAY, NPHUBEIESHHOMY Ha
cxeme 20.

CoenuHenne 255 MOTyYamy U3 COOTBETCTBYIOIIUX HCXOJHBIX MATEpPHUANIOB, HCIOIB3Ysl METOIBI CHHTE3a,
ONHUCaHHBIC Ha cXeMax 28 u 29, aHAJIOTMYHO COCMHEHUIO 254,

Coenunenne 259 MOIy4any U3 COOTBETCTBYIOIIUX HCXOJHBIX MATEpPHUANIOB, HCIONB3Ysl METOIBI CHHTE3a,
ONHUCaHHBIC Ha cXeMax 28 u 29, aHAJIOTMYHO COCIMHECHUIO 24 3.

Coenunenne 260 MOTyYamy U3 COOTBETCTBYIOIIUX HCXOJHBIX MAaTEpPHUANIOB, MCIONB3YsI METOMIBI CHHTE3a,
omnmrcaHHble Ha cxeMmax 28 u 30, aHaJJOrHYHO COeTUHEHMIO 242,

Coenunenre 261 momydand U3 COOTBETCTBYIONIMX HCXOIHBIX MAaTEPHANIOB, UCTIONB3YST METOIBI CHHTE3a,
omnucaHHble Ha cxeMmax 28 u 30, aHaJJOrHYHO COeTUHEHMIO 256.

CoenuHenne 265 moaydand U3 COOTBETCTBYIONIMX HCXOIHBIX MAaTEPHANIOB, UCTIONB3YSl METOIBI CHHTE3a,
omnucaHHble Ha cxeMmax 28 u 30, aHaJIOrHYHO COeTUHEHMIO 264,

CoenuHenne 266 MOMydand U3 COOTBETCTBYIONIMX HCXOMHBIX MAaTEPHAIIOB, UCTIONB3YS METOIBI CHHTE3a,
omnucaHHbIe Ha cxemax 28 u 30, aHAJIOTMYHO COCTMHEHUIO 264,

Coenuuenne 267 MOTyYadd U3 COOTBETCTBYIOIIUX HCXOJHBIX MATEpPUANIOB, MCIIONB3YsI METOIBI CHHTE3a,
onucaHHbIe Ha cxemax 28 u 30, aHAJIOTHYHO COCTMHEHUIO 264,

CoenuHenne 268 MOTyYaay U3 COOTBETCTBYIOIIUX HCXOJHBIX MAaTEpPHUANIOB, HCIIONB3YsI METOABI CHHTE3a,
omnucaHHbIe Ha cxemax 28 u 30, aHAJIOTMYHO COCTMHEHUIO 263.

Coenunenre 270 momydand U3 COOTBETCTBYIONIMX MCXOMHBIX MAaTEPHAIIOB, UCIIONB3YS METOIBI CHHTE3a,
omnucaHHble Ha cxeMmax 28 u 30, aHaJIOrHYHO COeqUHEHMIO 264,

Coenunenrie 271 momydand U3 COOTBETCTBYIONIMX MCXOMHBIX MAaTEPHAIIOB, UCTIONB3YSl METOIBI CHHTE3a,
omnucaHHble Ha cxeMmax 28 u 30, aHaJIOrHYHO COeTUHEHMIO 264,

CoenuHenne 275 Moaydand U3 COOTBETCTBYIONIMX MCXOMHBIX MAaTEPHAIIOB, UCIIONB3YS METOIBI CHHTE3a,
omnucaHHble Ha cxeMmax 28 u 30, aHaJIOrHYHO COeTUHEHMIO 264,

Coenuuenne 276 MOTyYamy U3 COOTBETCTBYIOIIUX HCXOJHBIX MAaTEpPHUANIOB, MCIONB3YsI METOIBI CHHTE3a,
omnucaHHbIe Ha cxemax 28 u 30, aHAJIOTMYHO COCTMHECHUIO 24 5.

Coenuuenne 278 MOTyYamd U3 COOTBETCTBYIOIIUX HCXOJHBIX MAaTEpPHUANIOB, MCIIONB3YsI METOABI CHHTE3a,
ONHUCaHHBIC Ha cXeMax 28 u 29, aHAJIOTMYHO COeTMHEHUIO 233.

Coenunenne 281 MOTyYamy U3 COOTBETCTBYIOIIUX HCXOJHBIX MATEpPUANIOB, MCIONB3YsI METOABI CHHTE3a,
ONUCaHHBIC Ha cXeMax 28 u 29, aHAJIOTMYHO COeTMHECHUIO 233.

Coenunenus 282, 283, 286, 287 mofydand U3 COOTBETCTBYIOIIUX MCXOTHBIX MAaTEPHAIIOB, UCIIOJIB3YS Me-
TOJBI CHHTE3a, ONMKMCAHHBIE Ha cXeMax 28 u 29, aHaIOrn4HO COeqUHEHUTO 24 3.

Coenunaenne 288 monyJand W3 COOTBETCTBYIOIIMX HMCXOIHBIX MAaTEPHAJIOB, MCTIOIB3Ys METOIbI CHHTE3a,
OIMMCaHHBIE HA cxeMax 28 1 29, aHaJIOrHYHO COeTUHEHMIO 256.

Coenunaenne 293 monyvand W3 COOTBETCTBYIOIIMX HMCXOIHBIX MAaTEPHAJIOB, MCTIOIB3Ys METOIbI CHHTE3a,
ONUCAHHBIC Ha cXeMax 28 u 29, aHAJIOTMYHO COCMHEHUIO 285.

Coenunenus 294, 295 u 296 nomydanu U3 COOTBETCTBYIOIUX HUCXOAHBIX MaTepHANIOB, UCIOIb3Yys METO/bI
CHHTE3a, ONMCAHHBIC HA cxemax 28 1 29, aHanornyHo coeuHeHusM 243 u 244.

Coemunenne 303 monydanu W3 COOTBETCTBYIOIIMX MCXOJHBIX MAaTEPHAJIOB, UCIOIB3Yys METOJBI CHHTE3a,
ONUCaHHBIC Ha cXeMax 28 u 29, aHAJIOTMYHO COeMHEHUIO 233.

Coemunenne 304 moiydanu W3 COOTBETCTBYIOIIMX MCXOJIHBIX MAaTEPHAJIOB, UCIOJIB3Yys METOJBI CHHTE3a,
OIMMCaHHEIE HA cxeMax 28 1 29, aHaJIOrHYHO COeTUHEHMIO 264,

Coenunaenne 297 mony4and U3 COOTBETCTBYIOIIMX HMCXOIHBIX MAaTEPHAJIOB, MCTIOIB3Ys METOIbI CHHTE3a,
OIMMCaHHbIE Ha cxeMax 28 1 29, aHaJIOrHYHO COeIUHEHMIO 243,

Coenunaenne 307 momyJand U3 COOTBETCTBYIOIIMX HMCXOIHBIX MAaTEPHAJIOB, MCIIOIB3Ys METOIBI CHHTE3a,
OIMMCaHHbIE Ha cxeMax 28 1 29, aHaJIOrHYHO COeqUHEHMIO 285.

Coenunaenne 308 momyJanyd U3 COOTBETCTBYIOIIMX HMCXOIHBIX MAaTEPHAJIOB, MCTIOIB3Ys METOIbI CHHTE3a,
OIHCAHHEIC HA cXeMe 28, aHAIOTMYHO MPOMEKYTOYHOMY COCAMHEHHIO A.

Coemunenne 309 monydanu W3 COOTBETCTBYIOIIMX MCXOJIHBIX MAaTEPHAJIOB, UCIOIB3Yys METOJBI CHHTE3a,
ONUCaHHBIC Ha cXxemax 28 u 29, aHAJIOTMYHO COeTMHEHUIO 238.

Coemunenne 310 monydanu w3 COOTBETCTBYIOIIMX MCXOJIHBIX MATEPHAJIOB, UCIOIB3Yys METOJBI CHHTE3a,
ONUCaAHHBIC Ha cXeMax 28 u 29, aHAJIOTHYHO COCTMHEHUIO 285.

Coemunenune 311 monydanu w3 COOTBETCTBYIOIIMX MCXOJIHBIX MATEPHAJIOB, UCIOJIB3Yys METOJBI CHHTE3a,
OIMMCaHHbIE Ha cxeMax 28 u 29, aHaJIOrH4HO COeqUHEHMIO 285,

Coenunaenne 312 momyvand U3 COOTBETCTBYIOIIMX HMCXOIHBIX MAaTEPHAJIOB, MCTIOIB3Ys METOIbI CHHTE3a,
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ONHUCaAHHBIC Ha cXeMax 28 u 29, aHAJIOTMYHO COeMHECHUIO 244,

Coenunenne 313 moay4any U3 COOTBETCTBYIOIIUX HCXOJHBIX MATEpPHUANIOB, HCIONB3Ysl METOIBI CHHTE3a,
OIMMCaHHBIE Ha cxeMax 28 u 29, aHaJIOrHYHO COeTUHEHMIO 244,

Cunres coenuuennii 305 u 306

Cxema 31
N o =N
2o =
LDA, Mel
T . .

Cl i N THF Cl cl , N

7 -78 °C 4
N,N>\\ N ‘NH0_<

CoepauHenne 288 CoeauHeHne 305 Coeannenmne 306

Coenunenne 288 (0,015 r, 0,042 mmoins) pactBopstin B 6e3BogHoM THF (3,0 mi). To6asnsumu 0,003 wmu,
0,05 mmons metwiitoguaa mpu -78°C, 3atem 0,05 mi, 0,05 mmons 1,0 M pactBop LDA. Peakunonnyio cmech
nepememuBany npu -78°C 1 NOCTENEHHO MOAOIrpeBalu NpU KOMHaTHOH Temneparype. Metogq LCMS noka3ssl-
BaJl B OCHOBHOM 00pa30oBaHHE MPOIYKTa mM/z 368, IpUCYTCTBHE HEMPOPEATUPOBABIIETO HCXOIHOTO MaTepHaia
m/z 354 ¥ HEM3BECTHOTO JUMETHINPOBAHHOTO MPpoAyKTa m/z 382,1. PeakiMoHHy0 CMeCh TaCHIIM HAaCHIIIEHHBIM
BoaHbIM pactBopoM NH,Cl u axcTparupoBanu ¢ momombio EtOAc. Opranndueckuii CoH CyIIMIN U KOHIICHTPH-
poBay. OYUCTKY HEOUHMINEHHON PEaKIIMOHHOW CMECH TIPOBOIMIIN Ha TUTACTUHKE s penapatuBHoit TCX, mo-
nexHas ¢aza: EtOAc:rekcan 75:25 mo o0beMy, ¢ BeIICICHHEM TpeX (pakuuii. Metogom MS Obu10 0OHapyxe-
HO, 9TO TepBas (ppakmus mpencTaBisieT co00W MCXOMHBIA MaTepuas ¢ BeTUIMHON m/z 354, Bropas dpakius
MIPENICTaBISIET COOOH MPOIYKT MOHOMETHIBLHOTO 3aMerieHns coeauaenus 305 ¢ BenumuuHOW m/z 368 U TpeThs
ppaKims sBISETCS MPOIYKTOM JUMETHIBHOTO 3aMelieHns coeauuenue 306 ¢ Bemmuunoi m/z 382,1. Tanusie 'H
SAMP (CDCl;) monTBepxnanun MOHOMETHIBHOE 3aMEIICHUEC Ha MMHIA30JbHOM KoJiblle. [IpuMeuanue: TaHHBIC
'"H SIMP noarBepskacH#e 06pa30BaHMs MPOAYKTOB H BbILICICHHE YHCTHIX POLYKTOB.

Coenunenue 216 nonayyanu Tak xe, kak coequHenne 129 Ha cxeme 18a. MS: [M+1]=395.

Coenunenue 217 nonayyanu Tak xe, kak coequHenue 129 Ha cxeme 18a. MS: [M+1]=381.

Cxema 32
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Cunre3 coenunenus 218

Coenunenne 218.

K 5-(aTokcukapOonmi)-16-mMerokcu-2,3,4,10,12-nenra-azaterparukio| 1 1 ,4,0,02’6’08’12]—renTaz[eKa-
1(17),3,5,8,10,13,15-renraeTr-9-kap6oHOBO# KuciaoTe u3 cxemsl 27 (0,609 r, 1,65 MMOIb), mepeMenmBacMoi B
DMF (10 mi), mpu 0°C no6asistiin NaHCO; (0,749 1, 8,9 mmoins) u NBS (0,793 1, 4,45 MmMmons). Peakiuro nipo-
BOJIMUIH TIPH TEMIIEPaType OKPYKaIOIIeH Cpepl B TCUCHHE HOYM. PEaKIMOHHYI0 CMECh 3aTeM pa30aBiIsiiu C Io-
mombto EtOAc, oxnasknann 1o 0°C 1 ocTOpoKHO 100aBIIsUTH HACBIIIIEHHBIH BOJHBIA PacTBOp THOCYJIb(aTa Ha-
TpHs TIpH NepeMermBanun. [locie mpekpamieHus meHoo0pa3oBaHusl, OPraHUIECKHUI CIIOW OTACISUTH, TIPOMEIBA-
JIM HACHIEHHBIM BoAHBIM pacTBopoM NaHCO;, coneBbiM pacTBopoM u cymunu Hag MgSO,. dunsrpanus u
yHaJeHWEe pPACTBOPHUTEIS JaBajld HEOUYWINEHHBIH OpoMHI, KOTOPBIH OYWINAIM KOJOHOYHOH  (hidmI-
xpomarorpadueii, ncnonp3ys rpaguenTHoe dmoupoBanne 0-80% EtOAc B rexcanax. [Tomyuanu 424,2 mr (64%)
JKEITOBATOTO TBEpAOTo BemecTBa. MS: [M+1]=405.

K nmonmyuennomy Boitie 6pomuay (286,7 mr, 0,709 MMOJb) B TOJICTOCTEHHOW KPYTJIOAOHHOM KOJIOe 100aB-
nsma Cul (121,5 mr, 0,638 MMouts), TpumeTmicunmanetwiex (1,04 r, 10,7 mmons), Tpudtiinamus (0,717 T, 7,09
MMOJIB), TUITUKIorekcut (2',6'-mumerokcudbudenmn-2-un)pocdun (0,349 r, 0,851 mmonp) u 1,4-muokcan (2,5
MJI, JICTa3WpOBaHHBINA). PeaknuoHHyr0 KOJOy TpOayBamM Ta3000pa3HBIM a30TOM M JIOOaBISIA
ouc(rpudpenmndochun)nammaaua(ll) guxmopun (298,2 mr, 0,425 MMoIb). PeakmoHHYI0 CMECh MepeMEIInBAIA
IpY KOMHATHOW Temneparype B TedeHne 30 MuH, 3ateM HarpeBai npu 100°C B repMeTn3npoBaHHOI KoIOE B
Teuenne 16 4, pazoasisumi ¢ nomouipio EtOAc 1 mpombIBany HachImeHHBIM BOIHBIM pacTBopoM NaHCO;, co-
JeBbIM pacTBopoM H cymmiu (MgSO,). Komonouynas xpomartorpadust Ha cunkarese GuibTpoBaHHON M CKOH-
[EHTPHPOBAHHONW pEakIMOHHON cMmecH, ucmoib3ys rpanueHt 0-100% EtOAc B rekcanax, maBama 157,9 mr
(53%) Tpebyemoro mpomyKTa TPUMETHJICIIIMIALICTHICHA B BUAE KOPHUYHEBATOTO TBEPIOTO BemecTBa. MS:
[M+1]=422.

[Tomydennsrit Boie TpuMeTIIICHIMIAIKAH (128,7 Mr, 0,305 MMob) 006pabaThIBaM THAPOKCUIOM JIUTHS
(36,6 mr, 1,53 mmonb) B cmecu pactBoputeneid THF (0,9 min), Boma (0,75 M) m MeOH (0,15 mur) mpu KkoMHAT-
HOW TemmepaType B TeueHue 2 4. CMech 3aTem monkucisui 10 pH 3-4 pa3baBieHHON XJIOPHCTOBOIOPOIHON
KHCIIOTOH | dKcTparupoBanu ¢ momonisio EtOAc (3x). bputo 00HapykeHO. YTO OCTaBIIUICS OCaJ0K B BOJHOM
CJIOC SBJISIETCS MPOAYKTOM, M €r0 coOMpanu (GpuiabTparmeil 1 0ObeIUHSIN C MPOAYKTOM, BEIICIICHHBIM H3 Opra-
HHUYECKOTO CJI0SI, C IOMy4eHUEM 95,6 MI KHCIOTHI B BUJIE JKEITOBATOTO TBEPJIOTO BEIIECTBA.

K xucmore (95,6 mr, 0,298 mmoms) B THF (1,3 mum) u guxnopmerane (1,3 mur) mobaemsim N,O-
JUMETHITHAPOXIOPHUI Tuapokcunamuna (232,4 mr, 2,38 mmons), ruapoxiopun EDC (456,7 mr, 2,38 MMoIb),
runpatr HOBt (91,2 mr) u tpustmiamus (0,833 mi, 5,93 mmois). [locne 16 4 mepeMeruBaHus peakIMOHHYIO
cMech pazbasisutu ¢ nomotbio EtOAc 1 nmpoMbIBany HachIIeHHBIM BOAHBIM pacTBopoM NH4Cl. Bonssrii cioit
OTJENUTH U SKCTparupoBaiu ¢ momonpio EtOAc (3x), 00beJMHEHHBIH OPraHMYCCKHUIA CIIOM MPOMBIBAIN HACHI-
meHHBIM BogHBIM pactBopoM NaHCOj3, coneBbiM pactBopoM U cynrmin (MgSOy). @unbTpaus u nocieayoee
ynajeHnue pactBopuress gaBaiu 104,8 Mr amua B BUE )KEITOBATOTO TBEPAOTO BEIIECTBA.

K nonyuennomy Bbiie amuny Baiiape6a (20,1 mr, 0,0552 MMoup), mepemenuBaemomy B 6e3BomHoM THF
(0,8 i) m oxyaxkmaeMoMy Ha JIeASHOH OaHe ¢ COJIbI0, MEIUICHHO J00aBISUTA pacTBOp 4-GpTopheHUIMarHus
opomuna (1 M THF; 0,828 mun). PeakimmoHHyI0 cMech TIepeMENINBaK MTPH TeMIIEpaType OKPYKaIOIIeH cpelbl B
TedeHue 4 9, 3aTeM TacWIM HaCBIIEHHBIM BOAHBIM pactBopoM NH,Cl, skctparupoBanu ¢ momompbio EtOAc
(3%), mpomBIBaIM HACKHIIEHHBIM BOJHBIM pacTBopoM NaHCOs;, coseBbiM pacTBopoM u cymmmmm (MgSOy). Tlpe-
napatuBHag TCX (UIBTPOBAaHHON CKOHIIEHTPHUPOBAHHOM cMecH ¢ ucmons3oBanueM 5% MeOH B DCM naBana
2,0 mr coenuneHus 218 B BUue xenToBaTO-0€10T0 TBepIOro Bemiectsa. MS: [M+1]=400.

Coeaunenre 219 nonyyanu aHAIOTMYHO coenHeHuIo 218, kak moka3ano Ha cxeme 32. MS: [M+1]=416.

Cunres coenunenus 220
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Coenunenue 220.

5-benzoun-9-arunun-16-meroxcu-2,3,4,10,12-nenraaza-retpauukiio[ 11 ,4,0,02’6’08’12]—renTaz[eKa-
1(17),3,5,8,10,13,15-renraer (90,3 mr, 0,237 MMOJIB), TOTYICHHBIN Tak ke, Kak coequHenue 218, nmepememmBa-
mu B THF (1,5 mu) mpu koMHaTHOM Temmieparype. JJob6asmsumm NaBH, (26,8 mr, 0,71 Mmmonb). Uepes 1 1 peakiu-
OHHYIO cMech racuiu ¢ momornisio NHyCl B TedeHne 5 mun u skctparupoBanu ¢ momonisio EtOAc. Opranuue-
CKHI CITOW OTIENSUTA U MPOMBIBAIIN COJIEBBIM pacTBOpoM M cymwim Hax MgSO,. OubTpanus U ynajaeHue pac-
TBOPUTENS MO BaKyyMOM JaBaJIM TIPO3pAYHOE BSA3KOE MAclio, KOTOpoe 00padaThIBaId TPUATHICHIaHOM (241,9
MrT, 2,08 MMoutb) 1 TpudTopykcycHoi kucnmotoi (0,32 M) 8 DCM (1,5 min) B Teuenue 3 4. PeaknmmonHyto cMech
MOMEIIIAJIH B POTOPHBIA HCHIAPUTEIh IS YIAICHUS PACTBOPUTENS, pa30aBisuin ¢ moMoinbio EtOAc u mpoMbiBa-
U HacblleHHbIM BOAHBIM pacTBopoM NaHCO;. Boaublil cioil OTAENSIM U 3KCTPAarupoBaId C IMOMOILBIO
EtOAc, o0beMHEHHBIN OpraHUYecKUi CI0H NMPOMBIBAIM COJIEBBIM pacTBOpoM M cymwnu Hax MgSO,. Tlpemna-
paruBHas TCX ¢uibTpoBaHHOTO KOHLEHTpaTa ¢ ucnons3zoBanueM 2% MeOH B DCM/EtOAc (1:1) naBana 2,5
Mr coenmHeHus 220 B BUE PO3pavyHOTro INIEHKOOOpa3Horo TBeporo Bemecrsa. MS: [M+1]=370.

Coeaunenure 221 noiyyanu aHAIOTMYHO coeanHeHuto 220, kak moka3aHo Ha cxeme 32. MS: [M+1]=384.

Cxema 33
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MeO NN wn CIcoy,, omF M Ny A MeO N e
Nay”~CO2E saremnaBh, Ny M, »—CHO NRR'= N(CHzk coenurenme 250
N NRR'= N(CH>)s coegunenme 251
3 cxembl 27 1 POBry NRR'= NEt, coeguueHue 252
2 A0l BrPh;;‘PAPh NRR = 4-betunnnnepraut coegutenne 253
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Coenunenue 222.

[nanoconepskamuit >¢up (407,1 mr, 1,16 Mmonp) obpabareiBanu ruapokcunoM smtus (83,5 mr, 3,49
MMoOJIb) B cMecu pactBoputeneit THF (6 mu), Boaa (5 mur) u MeOH (1 M) mpu KOMHaTHOM TeMIlepaType B Teue-
HHe 16 4, 3aTeM KOHLEHTPHPOBAIH I0J BaKyyMoM, rmoakucisum 1o pH 3-4 paz6asnennoit HCl u oxnaxnanu
npu 0°C. Ocanok cobupany GpuibTparnyeil, IpOMBIBAIH HEOOIBIINM KOJIHIECTBOM BOABI U CYIIMIIHN C TIOITyYEeHHU-
em 271,9 mr (73%) KUCIOTHI B BUJIE CEPOBATOTO TBEPJIOTO BelllecTBa. DTy KHCIOTY (271,9 Mr) cycrnieHanpoBain
u nepememBanu B THF (2 M) mpu 0°C, 3ateM m00aBIISITH TT0 KaIrisiM pacTBOp KOMIUIEKca O0paHa ¢ TUMETHII-
cymeugom (2 M THF; 8,4 mur). Peakuuio poBOAHIN TIPH TEMIIEpaType OKPYKaIoIIeH cpebl B TeUEHUE HOYH,
OXJIKJAIH Ha NieAssHol Oane, racwmm ¢ momomsio MeOH (10 M) B TeueHue 2 4 ¥ KOHIICHTPUPOBAIH IO/ Ba-
KyymoM. [lomydeHHbIi TBepabIii ocTaToK pacnpenessuin Mexxany DCM u HachIeHHBIM BOJHBIM pacTBOpoM Na-
HCO; n nepememBanu B Tedyenne 20 MuH. BoaHBIN clIol OTAENSIIN U 9KCTparuposain ¢ nomosio DCM (3x).
OObeMHEHHBIH OPTAaHWMYECKHIA CJIOW TTPOMBIBAIM COJIEBBIM pacTBOpoM W cymmmin Hag MgSO,. @unpTparus u
yZIaJeHnue pacTBOPHUTENS naBany 137,8 M HEOUHMIIIEHHOTO CIIUPTOBOTO MPOAYKTa B BUAE JKEJITOBATOTO BOCKOOO-
Pa3HOTO TBEPJOIO BEILECTBA.

[Moxyuennsrii Boime crimpt (137,8 Mr) odpadateiBamm okcndpomunom docdopa (256,3 mr, 0,894 mmois) B
1,4-mokcane (5 mu) mpu 100°C B Teuenue 3 4. [locie oxiakaeHUs Ha JICASHONW OaHe, peaKIIMOHHYIO CMECh 00-
pabaTbiBaiM HachIEHHBIM BoAHBIM pacTBopoM NaHCO; (15 mu) u EtOAc (15 mur) npu nepeMeiinBaHuy B Te-
yenne npubmmsutenbHo 20 muH. [lenmodnol BOIHBIN CIIOM OTAENSUM M 3KCTparupoBanu ¢ nomombio EtOAc
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(2x). OOBeAMHEHHBIN OPraHUYEeCKHUI CJIOW TMPOMBIBAIIN COJIEBBIM PAcTBOPOM U cyrmwian Hax MgSO,4. @unbtpa-
WS ¥ YAAJICHUE PACTBOPHUTENS IO/l BAKYYMOM JIaBAIA HEOUYHIICHHBIM MMEPBUYHBINA OPOMUJ B BHJIC TBEPIOH Tac-
TBI, KOTOPYIO XPaHWIIK HA XOJIOJE U MPH HEOOXOIUMOCTH HCIIOIH30BATH O3 TOTONHUTEIFHON OYHCTKH.
[Momy4yeHHbIi BbINIE HeOUYHIIEHHBIH Opomua (27,0 mr, 0,0727 mmons) obpabatbiBamu 4-GhTOpPeHOIOM
(65,2 mr, 0,585 MMob) U kapOoHaToMm 1ie3us (47,4 mr, 0,145 MMoOIb) TIpU KOMHATHOH TeMIlepaType B TeUEHHUE
16 4. PeaknmoHHyto cMech pazbaBisua ¢ nmomomsio EtOAc, MpoOMBIBAIM COJIEBHIM PACTBOPOM U CYIITWIA HAT
MgSO,. Ilpenapatueaas TCX ¢misTpoBaHHOTO KOHIIEHTpaTa ¢ mcmois3oBanneM 5% MeOH B DCM/EtOAc
(1:1) maBana 1,2 Mr coequaenus 222 B BUE KEJITOBATOTO TBepAOro BemiectBa. MS: [M+1]=403.
CoenuHenwne 223 MoTyJad aHATOTHYHO COeTMHEHNI0 222, Kak TIoka3zaHo Ha cxeme 33. MS: [M+1]=403.
CoeanHenne 224 MoayYayd aHATOTHYHO COeTMHEHNIo 222, Kak TIoka3zaHo Ha cxeme 33. MS: [M+1]=385.
Coeaunenue 225 noiaydyaiy aHAIOTMYHO COeAUHEHUIo 222, KaKk moka3aHo Ha cxeme 33. MS: [M+1]=464.

Cxema 34
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Orun 1-(5-xnop-2-autpodennn)-5-(2-aToken-2-oxkco-3tmn)-1H-1,2,3-rprazon-4-kapbokcmnar (21,2 r, no-
Jy4eHHBIH aHaJIOTUYHO coepnHeHuro 14 Ha cxeme 11) obpadaTeiBanm ruaparoM xiopuaa onosa(ll) (60 r) B cme-
cu pacteoputeneit EtOAc/EtOH (1:2, 300 mi) mpu 70°C B teduenue 3 9. JJobasmsuin HCI (40 mut; 37%) u mipo-
JIOJDKAJIA HarpeBaHWEe B TeUeHHE 3 JHeH. J[00aBIsIM AOMOIHUTEEHOE KOTMYECTBO THapaTa xjopuna onosa (II)
(25 r) m HCI (15 mu1) 1 mpooJpKanyu HarpeBaHue B TeueHHe 2 MHel. PeakimoHHy0 cMech OXJaXIaau, KOHIICH-
TPUPOBAIH TIPH TIOHMKEHHOM JIaBJIEHUH O KOPUYHEBATOTO Macia, pa3basisumm ¢ momonisio EtOAc (250 mur) u
ocTOpOoXKHO TofmIenaunBanu 10 pH 8-9 pactBopom kapOonata Hatpusi. BogHBIN CIIOH OTAEISUIH M SKCTParupo-
Bany JBa pasa ¢ momonisio EtOAc. OObeMHEHHBIN OpTraHUYeCKHUi CIIOH MPOMBIBAIH COJIEBEIM PAaCTBOPOM H
cymmiau Hax MgSO,. dunpTpanus U yaaneHue pacTBOPUTENS ¢ MOCIeAyoLel nepekpuctammsanueir B MeOH
nasan 3,3 T (51%) UMKIU3MPOBAHHOTO MOHOA(HpPA B BUJE )KEINTOBATOTr0 TBEpAOTO BemecTta. MS: [M+1]=307.

[Monyuenue Tper-OyTHIIM30LMaHOAIIETATA.

K cycnensun ruppoxmopuna tper-Oyrwirmunuaara (10,0 r, 60 mmons) B DCM (200 M) noGaBisiiu
EDC-HCI (14,9 T, 78 mmoins) 1 tpudtunamud (12,5 mut, 89,8 MMoinb). PeaknimoHHyI0 cMeCh OXJIaXIaau A0 -
50°C, MeaneHHO N00aBIsIM MypaBbUHYIO KUCHOTY (3,4 i1, 89,8 MMons) B DCM (10 min). PeaknmoHHyto cMech
nepemeruBany npu -50°C B Teyenue 1 4, 3arem npu 4°C B Teuenue 3 u. lo6asnsm Boay (150 mi). ITocne 30
MHH II€pEeMEIINBAaHUsI BOJHBIM CIOH OTICISUIM U SKCTparupoBain ¢ nomoiusio DCM (3x). O0beanHeHHBIH op-
TaHUYECKHH CIIOM MPOMBIBATIM COJIEBBIM PACTBOPOM U cynivuid Hag MgSO,4. @unbTpanus u yaaleHue pacTBOPH-
TeJNs pY MoHMKeHHOM naBieanu nasamn 10 r (100%) dbopmunamuia B BIIE MPO3PAYHOTO BSI3KOTO Macia.

'H IMP (CDCl3) & 8,23 (1H, ¢), 6,17 (1H, ym. ¢), 3,98 (2H, 1, J=5,5 ') u 1,48 (9H, c).
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K pactBopy dopmunamuzaa (10,5 r, 66 mmoias) B DCM (180 mur) moGasnsutn tpustrnamud (36,8 mit, 264
MMoJIb). PacTBop oxnmakaanu Ha JIeASHOHW O0aHe ¢ conbio u MemieHHo ao6asmsun POCI; (7,4 mi, 79,2 MMoIh).
PeakiroHHy10 cMech MepeMeNMBali Ha oXJaxaaromeid 6ane B TeueHue | 4. 3aTeM K OXJIaXKICHHON peaKInOH-
HOM cMecH 100aBIstn kapooHaT HaTpus (7,7 T, 72,6 MMoinb) B Boze (90 mi). Uepes 15 MuH oxnaxkaaronryto 6a-
HIO YJAJISUIM, U TIEpEMENINBaHNEe MPOAOJIKAIN MPU TEMIIepaType OKpy:karouiei cpeabl B TeueHue 1 4. BomHblii
CJIOW OTHEISUTH M KCTparupoBaiu ¢ rnoMouipto DCM (3x). OO0beiMHEHHBIH OpraHuYecKHid CII0¥ MPOMBIBAN
COJICBBIM pacTBOpOM M cymmiu Hax MgSO,. OunbTpanus u yaajJeHHe paCTBOPUTEIS IPH NOHIKEHHOM JlaBJIe-
Hun nasanu 7,9 1 (84%) TpeT-OyTHim3onnaHoaleTaTa B BIIE TEMHO-KOPHIHEBOH KHUIKOCTH.

'H SIMP (CDCl3) 8 4,12 (2H, ¢) u 1,51 (9H, c).

N N

NN & )—COoH
N N— (CmoTpuTte cxemy 34) /@[N
T oo
CN COztBU Cl

Cl N/S-\ 1. P;\O/l B ll\l A CO.Et

Ne. D—CO-EL -+-Bu Ny

N 2. TFA

PactBop Tper-Oyrnnmzonmnanoanerata (1,51 r, 10,7 mmois) B DMF (43 M) oxnaxnanu go -50°C B atmo-
cdepe azora. JJodasmsmu TpeT-0yrokeun kamus (1,05 k, 9,4 Mmonb; ymotHenHslit). I[Tocie oxHoro yaca nepe-
MemmBanus mpu -50°C, K MOIYyIeHHOMY KPacHOBAaTOMY IPO3PAYHOMY PacTBOPY MOOABIISIIN MPOMEKYTOTHOE
coenuHenue 1,2,4-tpuazona (2,32 1, 6,48 MMOIb; MOJYIEHHOE aHAIOTHYHO coenuHeHuio 20 Ha cxeme 11), u
PEaKIHOHHYIO CMECh IIEPEMEIINBAIN IIPH TEMIIEpaType OKpYy’Karollel cpensl B TeueHne Houu. JloOaBmsinm Ha-
ChIeHHBIH BOAHBIN pacTBop NaHCOj; (15 mit), 1 peakIMOHHYIO CMECh 3KCTPardpOBATH TUITHIOBBIM d(OUPOM
(5x), mpombIBasK coeBBIM pacTBopoM H cymrn (MgSO,). Xpomarorpadus Ha cuimkarene (GpuiIbTpoOBaHHOTO
KOHIIEHTpaTa ¢ ucnonb3oBaHueM rpaaneHTa 0-100% EtOAc B rekcanax maBama 2,5 T (89%) mpoaykT Tpet-
OyTHII0BOTO 3(HUpa UMHUIA30JIa B BUJIE KEITOBATOrO TBepAOro BemecTBa. MS: [M+1-tBu]=374.

[TosydeHHbI# BhIIe TPeT-OyTHIOBBIA 3Qup mmunazona (1,1 r, 2,56 mmons) obpadbaTeiBad TPUPTOPYK-
cycHoit xucnoroit (13 m) B DCM (13 M) B TeueHwe 3 4 WM IO TeX IOp, IOKa BECh MCXOIHBIM Tper-
OyTHIIOBBII 3(up HEe TUAPOIN30BAICS. PeakIMOHHYIO CMECh 3aTeM KOHIIEHTPHPOBAIN NP TIOHWKEHHOM J1aBJIe-
HuH. Ocratounyo TFA ypansnu myTeM NMOBTOPHOTO J00aBiIeHHS M UcTapeHHus Tosryosa. I[IpoIyKT KHCIOTEI
MOJIy4YaJld B BHJE TEMHO-KOPHYHEBOTO BS3KOT'O MAaCIITHHCTOTO MaTephaja W MCIIOJIb30BAIM 0€3 TOTOIHUTEINb-
HO# ounctku. MS: [M+1]=374.

N
N(/ y CN {Cmotpute cxemy 34) N\—«CN
/C[ “ 1 LiOH
2 BDS
cl N~ /©:
'<'°N\ COLEL 3. POBr3 N Br

Otun 16-x50p-9-unano-2,3,4,10,12-nenraazarerpanukio| 1 l,4,0,02’6’08’12]-renTaL[eKa-1(17),3,5,8,10,13,15—
renraeT-5-kapOokcunar (477 wr, 1,34 MMOJbB); TOMYYCHHBIA aHAJNOTHMYHO OSTHI 9-1[MaHo-16-MEeTOKCH-
2,3,4,10,12—neHTaa3aTeTpauHKJ10[l1,4,0,02’6’08’12]—renTazLeKa-1(17),3,5,8,10,13,15—renTaeT-5-Kap60KcnnaTy Ha
cxeMme 27) obpabatbeiBamu ruapokcuaoM atust (80,5 mr, 3,36 mMoib) B cMecu pactBoputeneit THF (6 mur), Bona
(5 mi1) m MeOH (1 mur) npu KOMHaTHOW TemriepaType B TeueHue 16 4. PeaklMoHHYI0 cMech KOHIIEHTPUPOBAJIH
TIPY TIOHW)KEHHOM JaBJIeHWH, Toakucisum 10 pH 3-4 paz6asnennoit HCI u oxnaxxmanu go 0°C. Ocanok cooupa-
M QUIbTpaIiell, TPOMBIBAIA HEOOJIBIIMM KOJMIECTBOM BOJBI M 3aTeM CYIIWIH C ToiaydeHueMm 396,2 Mr He-
OYHIIICHHOTO MPOYKTa TPHA30JI0KapOOHOBOM KHUCIOTEI, MS: [M+1]=327.

K cycnensuu mosydeHHOU BBIIE HEOUHIIEHHOW KUCIOTHI (396,2 mT) B 6e3BogHOM THF (7 mur) mpu 0°C
J0OABIISIIH 110 KaruIsaiM KOMIUIeKe OopaHa ¢ nuMetwicynbduaom (10,9 mur; 2 M THF). Peaknuro mpoBoauiau pu
TEeMIIepaType OKpY Kaloliei cpeibl B TeUSHHE HOUH, U PEaKIHOHHYI0 cMech oxiaxaamn 1o 0°C, 3aTeM MeIieH-
HO Tacwin ¢ nomoulsto MeOH. Ilocne 30 MuH nepeMemuBaHusl PEaKMOHHYI0 CMECh KOHIIEHTPUPOBAIH TIOJ
BakyyMoM. [lonyueHHyI0 cycrieH3mo o0padateiBamu ¢ momomnsio MeOH, KOTOpEIiA 3aTeM yIasuIu O] BaKyy-
MOM. DTOT HpoLecc MOBTOPSUIN HECKOIBKO pa3. [lomydenHslit ocraTok 3aTeM obpabateiBanu 5% MeOH B DCM
U TIPOMBIBAIIU HACBIIIEHHBIM BOAHBIM pacTBopoM NaHCO;. Bomuslil cnoit sxcTparupoBanu ¢ nomoisio DCM
(3%), 0OBeTMHEHHBII OPTaHUIECKHUI CIIOW MPOMBIBAIM COJIEBBIM PAcTBOPOM W cymiwid Hajg MgSO,. dunbtpa-
LUl ¥ yJaJeHUE pacTBOPUTENS AaBald CMECh HEOUHMIEHHOTO NMpoaykTa cnuprta ([M+1]=313) u cooTBeTcTBYyIO-
IIET0 TIEPBUYHOTO aMHJA BCICACTBUC Tumpoimsa panorpymnsl ([M+1]=331). [Tomygyamu 388,8 mr 3Toii He-
OYMIIEHHOH CMECH W UCIIONB30BAIN €€ 0e3 TOTOMHUTEIFHONH OYHCTKH.

[Toydennyio Beime cMmech cimpTa (388,8 Mr) obpadareiBam okcuOpomunoMm ¢ocdopa (2,02 r) B 1,4-
nmuokcane (10 mur) mpu 100°C B Tedenue 8 4. Peakmmonnyio cMmech oxnaxaand 10 0°C ¥ 0CTOPOXKHO TacHIIH
HaCBIEHHBIM BOAHBIM pacTBopoM NaHCO; (15 mur). ITocne 20 MUH niepeMenTnBaHus PEAKITMOHHYIO CMECh JKC-
Tparuposainu ¢ nomompso EtOAc (3x), mpoMbIBany COJIEBBIM pacTBOPOM U cymuian Hag MgSO,. dunbTpanus u
yIaJeHHEe PacTBOPUTENS MPH MOHMKCHHOM JaBJICHWM IaBaJld HEOUHIICHHBIH OpOMHUI B BHIE BS3KOW IACTHI,
KOTOPYIO HCITONTB30BANIN Ha CICAYIOMIEH CTaguu Oe3 TOTIOHUTEIHHON OUHNCTKH.
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Coenunenue 226.

CoenuHenne 226 Mony4alyd aHaJIOTHYHO COeMUHEHUI0 222 Ha cxeme 33, UCTOb3ys MOJyUYSHHBIH BBIIIE
opomun. MS: [M+1]=389.

Coenunenne 227 moiydanu TakuM ke o0pa3oM, Kak coeanHeHue 226, nzodpaxeHHoe Ha cxeme 34. MS:
[M+1]=407.

Coenunenne 228 moiydany TakuM ke o0pa3oM, Kak coeanHeHue 226, nzodpaxeHHoe Ha cxeme 34. MS:

[M+1]=407.
Cxema 35

N
r// Br
N N F N
= = F
r\:/ COH Nr Vand 1 LIOH 1 NaBH4 \©i
F NBS g F — ™ h
NaHCO3 \@ 2 MeNHOMe EDC 2 EtgSiH, TFA e 3
'ﬁ 4 I\,l 4 3 ArMgBr N
- J—CO.Et « »—COoEt
Ny, 2 Ny~ Oz
1 CDI, NH;CH R = H coeguHetune 229
\2 POCI3
N
e i
e W F N N)\T/ 1 LOH
1 NHpOH KoCOa \©: 2 MeNHOMe EDC
2 W3oMacnaHan KUGNoTa, N 3 ArMgBr >
NTRY CDI, Harpesatine TN COEL
Ns 2 COE Ny
N
N N-o
g W
F. Nt F. N N
\C( 1 NaBH, \C[
N 2 EtySH, TFA A
N-:N

R =F coeguHerune 230
R = F coegnHexne 231 R

Cunres coequnenns 229.
bem3wnoBeiil anaor 229, moka3aHHBIM Ha cxeme 35, MOJlydanu aHAJIOTHYHO OCH3WJIBHOMY COSITUHEHHIO

220 Ha cxeme 32. MS: [M+1]=411.
Cunres coequnenns 230.
Keronossiit ananor 230, mokazaHHbIi Ha cxeme 35, mosydaian aHAIOTMYHO KeToHy 218 Ha cxeme 32. MS:

[M+1]=474.
Cunres coequnenus 231.
Bensunoseiii ananor 231, moka3aHHBIA Ha cxeMe 35, MoMyJalii aHaJOTHYHO COenuHEeHUI0 OeH3mia 220 Ha
cxeme 32. MS: [M+1]=460.
Cxema 36
!”N/ COLE r/N 5 N
:
N‘{( 1 LOH N\{_ 1TIOH TFA Nr)_B'
MeO N 2 NBS, NaHCO, /Elr"' 2 POCK; \S
‘CMB MeO N . 3 ArOCH;CONHNH;  MeO N OAr
[e] 4 DMB Nf\ ,>‘_/
63 (cxema 18A) DMB* N
DMB gumeToKeMBeH3UN MOHOBPOMUPOBAHHBIA Ar=Ph coeavHeHve 232
DMB Al = 3-nMpuaun coeauHeHue 235
N
1 CHCTMS, CIPd(PPhs) hr,'/ —
2 KOH, MeOH HO /@’
MeO N OAr
NLN/>_J

Ar=Ph coeanHeHve 236
Ar = 3-nupuann: coeauHeHue 241

N
= N
~ —COzE N o
SN N (CMoTpuTe cxeMy 36) N YV
| I - =
= 1. LIOH
MeQ N =
) 2. NBS, NaHCO MeO© N,
antOs DMB*

4 oms )

0
Coenunenne 63 (0,805 T, 1,78 mmonb; u3 cxemsl 18a) odpabaTeiBanu ruapokcugaom mutus (0,128 T, 5,34
MMoOJIb) B cMecu pactBoputeneit THF (6 mu), Boaa (5 mur) u MeOH (1 mu1) mpu KOMHaTHOM TeMIlepaType B Teue-

HHe 16 4. PeaknnoHHyI0 cMech 3aTeM KOHIIEHTPHPOBAIIN O BaKyyMOM, MOIKUCIUTH 10 pH 3-4 pa3zbaBieHHOM
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HCI. Tlomy4ennslit ocanok cobupanyu ¢uibTpaiyeii, IpoMbIBaIM BOJOH M cymwmm ¢ noixydyernnem 0,638 r ku-
CJIOTHI B BHJIE JKENITOrO TBepAOro BeulectBa. MS: [M+1]=424.

[Monydennyto Beme kucioty (0,638 1, 1,5 Mmonb) obpadareBasm NBS (1,61 1, 9 Mmone) 1 NaHCO; (1,51
T, 18 MMOJTB) TIpY KOMHATHON TeMIiepaType B TedeHue 16 4. PeaknnoHHyro cMech oxiaxaanu 10 0°C, ocTopox-
HO W MEIJICHHO JO0aBIISUIM HACBHIIICHHBIA BOJAHBIM PacTBOpP THOCYNIb(haTa HATPHUA. DKCTPATUPOBAIN C MTOMOIIBIO
EtOAc (2x), mpoMbIBaJIM HacBIIIEHHBIM BOAHBIM pacTBopoM NaHCO;, coNeBbBIM pacTBOPOM M CYIIMIN Haj
MgSO,. XpomaTorpadus Ha crukaresie GIbTPOBAHHOTO KoHIIeHTpaTta ¢ rpaaneHToM 0-100% EtOAc B rekca-
Hax maBama 0,580 T (72%) mmOpoMHpOBaHHOIO MPOAYKTa B BHIE JKEJITOBATOTO TBEPIOTO BemecTBa. MS:
[M+1]=538.

CoenuHenne 232 moiydaiyd aHaJOTHYHO COCNMHEHHWIO 55 Ha cxeMe 18a, MCTONB3ysl MOMydEeHHBIH BBIIIE
opomua. MS: [M+1]=439.

CoenuHenue 235 monydand aHAIOTMYHO COEAMHEHHUIO 55 Ha cxeMme 18a, MCHONB3ys MOJIyYEHHBIHN BBIIIE
opomua. MS: [M+1]=440.

Coenunenne 236. AJKMHOBBIM ()parMeHT MOJIydYald aHAJIOTMYHO coepuHeHuro 161 Ha cxeme 21. MS:
[M+1]=384.

Coenunenne 241. AJTKWHOBBIA (parMeHT MONydaJd aHAJOTHYHO coenmuHeHWio 161 Ha cxeme 21. MS:
[M+1]=385.

N
(/ Br fN
Br
N / (CmotpuTe cxemy 32) N V4
/CE 1. LIOH > /@i
MeO :
N COEt 2 (CICO), DMF; awmi MO Ny P
N Nz,
N NHMe

coegunHenve 247

Cunre3 coeunenus 247,

D¢up 6pomuaa (13,9 mr, 0,0344 mmons) obpabareiBau rugpokcuaom gutus (10 Mr) B cMecn pacTBopu-
teneit THF (0,3 mi), Boga (0,25 M) 1 MeOH (0,05 mi1) mpu KOMHaTHOH Temneparype B TedueHue 16 4, peakiu-
OHHYIO CMECh 3aTeM KOHIICHTPHPOBAIH MOJ BaKyyMoM, noakucisuii 10 pH 3-4 paz6asnennoit HCl u oxnaxma-
mu o 0°C. TlomyueHHBINH 0cagoK codupanu GuiIbTpaIueil, MPOMBIBAINA BOIOW U CYIIMIIN C TIOTydeHUueM 9,5 mr
(74%) kuCIOTHI B BUIE CBETIIO-KOPHYHEBOTO TBEPAOTO BemiecTBa. MS: [M+1]=377.

K monydennoit kuciore (5,1 mr, 0,0136 Mmmoinb), nepemenmmBaemoir B DCM (0,15 mur), mo6aBisiimm okca-
mxyopun (8,6 mr, 0,0678 mmons) 1 DMF (5 mx). [Tocne 2 1 mepemMenmBanus pacTBOPUTENH U U30BITOK pea-
TeHTa yAasuTH ToJ BakyymoM. IlomydeHHBIH ocTaTok pecycrneHaupoBand B DCM (0,15 M), oxmaxkaanud Ha
JensaHOW OaHe ¢ CONBIO M JOOABISUIM MO KaIUIAM dTaHOJBHEIH pacTBop MeTmwiamuHa (100 Mki; 33%). [Toce 20
MUH TEPEMCIINBAHUS PEAKIMOHHYIO CMECh HAHOCWJIM Ha IUIACTUHKY Ui mpernapatuBHOH TCX U BBIAEISIN
poayKT, ucnonbsyst 5% MeOH B DCM B kauectBe amoenTa. [Tomydamu 4,3 mr (81%) coenunenus 247 B Bue
6enoro TBepaoro Bemectea. MS: [M+1]=390.

Coeaunenue 248 noayyany aHAIOTMYHO coeInHEHuIo 247, kak noka3aHo Ha cxeme 32. MS: [M+1]=430.

(CmoTpuTe cxemy 33) / CN

@% =y

K xucnore (108,0 mr, 0,335 mmous), cycnienaupoBanaoid B DCM (2 mi), mpu 0°C MemieHHO 100aBisin
oxcamuxyopun (170,1 mr, 1,34 Mmmois), 3ateMm DMF (20 mki). [locne okoH4aHUsI BBIAEIEHUS Ty3bIPHKOB, JIe-
JsHYI0 OaHIO yIaJsuId M MPOBOJIIIM PEAKLHUIO NPH KOMHATHOHM Temreparype B TedeHue 2 4. PactBopurens u
M30BITOK peareHTa yJalsuiy 1ol BakyyMoM. [lomydeHHOe CBETI0-KOPUIHEBOE TBEPIOE BEIIECTBO OXJIAXKAAIN 10
0°C. Ho6asmsumn pactBop NaBH, (2,2 mi; 1,5 M B MeTokcudTOKCcHITaHe). Yepes 30 MUH PEakIMOHHYIO CMECh
racwn ¢ omotpio 1N HCI (0,2 M), 1 mepeMermBanne MpoI0JDKAIH JI0 TEX TOp, TTOKa He TPEeKpaniaioch BbI-
nenenne my3sIpbkoB. Jlo6asmsmn EtOAc (10 mur) u HaceimmenHbiit Bogubiid pactBop NaHCO; (10 mun), u cMech
nepeMeIInBaIi B TeYeHHEe HOUU. BoaHBIN ciiol oTaessi u okcTparuposanu ¢ nomomsto EtOAc (3x), o0benn-
HEHHBIA OPTaHUYECKHUHA CJIOH MPOMBIBAJIHM COJIEBBIM PAacTBOPOM M cymnin Hax MgSO,. OuibTpanus u yaaleHue
pactBopuTens naBanu 97,0 mr (94%) cimpTta B BHIE JKEITOBATOTO TBepIoro BemecTBa. MS: [M+1]=309.

[Moxyuennsrii Bemme crupt (97,0 mr, 0,315 Mmoip) obpabateiBanu peaktuBoM Jlecca-Mapruna (266,9 wmr,
0,629 mmonp) B DCM (2 mi) B Tedenue 1 4. Peakionnyro cMech paz0asisiu ¢ nomosio DCM, npombiBanu
HaCBILEHHBIM BOAHBIM pacTBopoM NaHCO;. Bonublii cioi oTaensyin U 3KCTparupoBaiu ¢ nomouisto DCM
(3%), 0OBeTMHEHHBII OPTaHUYECKUH CIIOW MPOMBIBAIM COJIEBBIM PAcTBOPOM W cymiwid Hag MgSO,. dunbtpa-
WS M yIAJICHHE PACTBOPUTENS NMPH MOHM)KEHHOM JIaBJICHUHM JaBAJIN KOJMYECTBEHHBIH BBIXOJ HEOUYHIIEHHOTO
JIBJIETH/a B BUJE KOPUYHEBATOTO TBEPJOTO BEIIECTBA, KOTOPHIH MCIOJIB30BAIH 0€3 JOTIOJHUTEILHON OUYUCTKH.

Coenunenne 250 mosydanu aHAJIOTMYHO coeAMHEHHIO 48 Ha cxeme 16, MCMOIB3ys MOIYYEHHBIH BBIIIE
aJbJeru, Kak mokazano Ha cxeme 33. MS: [M+1]=362.

Coeaunenwre 251 noaydany aHATIOTHYHO coenHeHnIo 250, kak oka3aHo Ha cxeme 33. MS: [M+1]=376.

COzH CHO

- 130 -



036844

Coeaunenue 252 noiayvyaiy aHAIOTMYHO coenHeHuto 250, kak moka3ano Ha cxeme 33. MS: [M+1]=364.
Coeaunenue 253 noiayvyaiy aHAIOTMYHO coenHeHuto 250, kak moka3ano Ha cxeme 33. MS: [M+1]=452.

Cxema 37
MonyvaloT Tak xe, Kak r/N CO,E
H O 4
N coeguHeHne 1 B cxeme 11
HOAc,120°C /@(
T —_—
[ —

MeO [?J A MeQ I}I N

Nay Ny
NBS MonyualoT Tak xe,
KaKk coeanHeHne 167

7 COLL
Nt B cxeme 11
PhB(OH)2 Pd(PPha)s /@(
- 0
MeO'

N N O-
U >—Dr N N
Naw S
B(CH),
Cl MeO’
HO,  NH; PA(PPhy); N
N=< N:N
R R = 2-nponun coeauneHue 257

R = Me coeanHeHUe 258

coefiuHerne 279

R = 2-Nponun coeauHeHune 272
R =Me coeauHeHne 273

H
N P (CwmoTtpuTe cxemy 37) H 0
J— .
MeO N~ HOAG;120°C MeO N
lo D—COH b\
N N:-N

Kucnory (16 ma cxeme 15, X=OMe; 258,1 mr, 0,941 Mmmonb) oO6padbaThBaM YKCYCHONW KHUCIOTOH (2 MiT)
npu 120°C B Teuenue 5 4. PacTBopuTens 3aTeM ymalsuid 1MOJ BaKyyMOM. TBepablii ocTaTok oOpadaThIiBaM B
Boze (7 M) ynbTpa3ByKOM, (IIIBTPOBAIIH, IPOMBIBATIN BOJOU U CyIIHIN ¢ moiaydenueM 158,4 mr (73%) nexap-
OOKCHJIMPOBAHHOTO MPOYKTa B BUJIC KOPUYHEBATOTO TBEPAOTO BemecTBa. MS: [M+1]=231.

N P-N
Nr\<>’—<\N/]H/
)
{
N
Ney)

MeO

Coenunenue 257.

CoenuHenwne 257 oaydand TakKUM ke 00pa3oM, kak coennHenue 167 Ha cxeme 11. MS: [M+1]=364.
CoenuHenwne 258 momydannd TakuM ke 00pa3oM, kak coennnenue 167 Ha cxeme 11. MS: [M+1]=336.
Cunres coequHeHns 262

Q
=z

N

4 CN
/@[N (CmoTpuTe cxemy 33) /@[
————® MeO
MeC N /

N pno  BrPhs P Ph \
N NaH coeanHeHue 262

bemunrpudenmidochonus 6pomun (29,0 mr, 0,0669 mmons) nmepemermmanu B THF (0,5 M) npu oxina-
JKICHUH Ha JeasHoi 6ane co japnoM. Jobasmsm runpun vatpus (4,12 mr, 0,103 MmMons; 60% cycrneH3us B Mac-
ne). [Tocne 20 muH nepeMentuBanus n1ooaBsum anbaerus (15,8 mr, 0,0515 Mmons). PeakiinonHyio cMech Mej-
JICHHO TIOJIOTPEBANIU IO KOMHATHOM TeMIIEpaTyphl B TCUCHHE 4 4, 3aTEM TaCHIN HACHIICHHBIM BOTHBIM PacTBO-
pom NH,CI, skctparupoBanu ¢ momomibio EtOAc (3x), mpoMbIBaII COJIEBBIM PacTBOPOM | cymmmiau Hax MgSOy.
Coenunenue 262 BbLAesIN NOBTOpHBIMHU NpenapatuBHeIMH TCX, ucnonssys 2% MeOH B DCM. Briaensnu

1,1 mr B BuAE Gemoro TBepaoro BemecTBa. MS: [M+1]=381.

N
- CO,Et
{ COzEt (CMOTDMTe cxemy 37} N( V4 :

1 NBS /@
2. PhB(OH),, PA(PPhs), MeO ',‘JJ\>
N\ N\‘N

N
Ucxonusriii adup (76,4 mr, 0,235 mmons) obpadarsiBain N-6pomcykimnamuaom (83,6 mr, 0,470 mmoins) B
areToHuTpwie (2,3 M) Mpu KOMHATHOW TeMIIeparype B TeUCHHE TpeX IHeH. B peaknmoHHyI0 cMech H00aBIsLTH
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HaCBIIEHHBIH BOAHBINA pacTBOp THOCYIb(aTa HaTpust. [locie 15 MuH mepemenBaHus, BOAHBIN CIIOH OTACIAIH
1 dKCTparupoBaiu ¢ momoimbio EtOAc (2x). O0bemnHEHHBIH OpTraHMYECKHIA CJIOW ITPOMBIBAJIM COJIEBBIM PACTBO-
pom u cyumnu Haxy MgSO,. Bpomuasslii mponykt Beimensanu npemapatuBHod TCX, ucmone3ys rekca-
He:EtOAc=1:3 B kauectBe amoupyromero pactBopurensd. [lomydamun 50,2 mr (52%) B BuHOE CBeTsIO-
KOPUYHEBOTO TIEHOOOPa3HOTO TBEpAOTro coenuuenuss. MS: [M+1]=405.

K momyaennomy Beime 6pomuny (24,1 mr, 0,0596 MMoip) B atMocdepe azota nobdaBisuii GeHnI00poHO-
Byto kucnory (10,3 mr, 0,083 MMoub), TeTpakuc-(Tpudenmndochun)namaanii(0) (6,9 mr, 0,006 MMoIs), TUMe-
tokcudTaH (0,69 MI; Aera3upoBaHHbBIN) U BOIHBIN pacTBOp Na,COs (77 mxir; 2 M). PeakunoHHyI0 cMech Harpe-
Banu nmpu 100°C B TedyeHwe 5 4, oXJakmaidu 10 KOMHATHOW TemrepaTypsl, pa3baBisuin ¢ momombio EtOAc,
MIPOMBIBAIA HACHIIIEHHBIM BOIHBIM pacTBopoM NaHCOs, coneBsiM pacTBopoM u cymwmm Haax MgSO,. Tlpemna-
paruBHasg TCX c rexcansl:EtOAc=1:3 naBanma 17,2 mr (72%) nponykra peakuuu coderanuss Cy3yku B Buje
JKeJIToBaToro aMmopgHoro marepuana. MS: [M+1]=402.

CuHre3nl coequuenuit 272, 273 u 277.

CoeauHenue 272 moyy4ainy aHAJIOTHMYHO coeAuHeHHIo 167 Ha cxeme 11, ucxoas U3 MOJIy4eHHOTO BHILIE
a¢upa nmuaazona. MS: [M+1]=440.

CoenuHenne 273 Moydany aHATIOTHYHO coeAnHeHHo 167 Ha cxeme 11, ucXoast w3 MOJIYYEHHOTO BHIIIE
a¢dupa mmugazona. MS: [M+1]=412.

Coeaunenwe 277 OTydain aHATIOTHYHO coenHeHnto 167 Ha cxeme 11. MS: [M+1]=378.

Coenunenne 279 nosrydanu peakiuu codetannss Cy3yKu TaKuM e 00pa3oM, Kak 3TO MOJAPOOHO OTHCAHO
BEIIIIe (CM. cxemy 37). MS' [M+1]*436

)\l o]
1. CHCTMS, ClzPd C \j\/l\
. , Cl2Pd(ACN) N~ N
/@/ 2 KsCO3, MeOH

coeauHeHue 267 coefinHeHue 280

Cunres coequnenns 280.

K coemmnenuto 267 (11,7 mr, 0,0274 mmons) B atMocdepe azoTa M00aBIsUTH JUITUKIOTeKCHI|2-(2,4,6-
Tpum3onponwihennn)perni]pocdan (7,8 mr, 0,0164 Mmois), kapobonat 1ie3us (22,3 mr, 0,0685 Mmons) u are-
torutpun (0,30 mur). PeaknmonHyro KonOy MpoayBaid Ta3000pa3HBIM a30TOM M JOOABISUIH JTHUXJIOP-OHC-
(aneronuTpum)mamtaguii (I1) (1,42 mr, 0,0055 mounp). Tlocne mepememMBanus MPU KOMHATHON TeMriepaType B
teyenne 30 MuH, 700aBIsUH TpuMeTwiIcwImianetuieH (80,7 mr, 0,822 MMOIb), U pEaKIIMOHHYIO CMECh Harpe-
By nipu 90°C B TeueHHe 5 4, OXJIAXKIAIH IO KOMHATHOH TeMIeparypsl, pa3dasisiin ¢ noMousio EtOAc u
MIPOMBIBAJIM HACBILEHHBIM BOAHBIM pacTBopoM NaHCO;. BoaHblil ciiolt OTAENIN U SKCTParupoBaId ¢ OMO-
mpio EtOAc (2x), 00beIMHEHHBIN OPTaHUIECKUH CJIOM MPOMBIBAITU COJIEBBIM PACTBOPOM M Cymnian Hag MgSO,.
[penaparuBnas TCX ¢uabTpoBaHHOrO KOHIEHTparta, ucnonbiys 5% MeOH B DCM/EtOAc (1:1), naana 4,1
MT [IPOU3BOJHOE TPUMETUICUINIIALETIIIEHA B BUJIE KEITOBATOrO TBEpAOro BemecTea. MS: [M+1]=489.

[Moxyuennsrii Beime TpuMeTHiacmmmianetwieH (4,1 mr, 0,0084 Mmmoinb) oO6pabaTeiBain KapOOHATOM KaJIHs
(1,2 mr, 0,0084 mmons) B MetaHone (0,2 mi) mpu KOMHAaTHOH TeMmeparype B TeueHue 3 4. [IpenaparuBHas
TCX, uctionezys 7% MeOH B DCM/EtOAc (1:1) B kadecTBe AIIONPYIOMIET0 pacTBOPUTEI, faBana 1,6 Mr co-
equHenns 280 B BUIE KEITOBATOTO TBEpAOTo BemiectBa. MS: [M+1]=417.

Cunressl coequnenuii 284, 301 u 302.

Coenunenwre 284 moaydyann aHAIOTHYHO coeanHenunto 280, ucxos u3 coenunaenus 240. MS: [M+1]=403.

Coenunenre 301 nmomydyanu aHaorudHo coeauHenunto 280, ucxos u3 coenuaenus 264. MS: [M+1]=437.

Coenunenre 302 moaydann aHAIOTHYHO coeanHeHunto 280, ucxos u3 coenuuaenus 245. MS: [M+1]=435.

\
e
|8

N O
’ COLE & 1
2 {CmoTpuTe cxembl 29 1 30) Nr Y \N o R
— > X

/@ R = (8)}-Ph coeguHeHune 289
N N\ MeO N\ R=(R)}-Ph coeavHerxme 290
Ny Nz R = (R}Me coeaunenve 291
R = (8)-Me coeauHeHune 292

Cunressl coeaqunenuii 289, 290, 291 u 292.

CoeauHenwre 289 moaydyany aHATIOTHYHO COeTMHEHNI0 263, Kak Toka3zaHo Ha cxeme 30. MS: [M+1]=399.
Coeaunenre 290 noaydany aHATOTHYHO COeTMHEHNIO 263, Kak Toka3aHo Ha cxeme 30. MS: [M+1]=399.
Coeaunenre 291 noaydyany aHATOTHYHO COeTMHEHNIO 243, Kak TIoKa3aHo Ha cxeme 29. MS: [M+1]=337.
Coeaunenne 292 noayJany aHATIOTHYHO COeTMHEHNIo 243, Kak TIoKa3aHo Ha cxeme 29. MS: [M+1]=337.
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o] N o]
N N j (CMOTpUTe cxemy 32) f N j
N / N "':, e N N 70
/@: 1. LiBH,
MeO N 2. POBrs MeO |}| A OMe
I+ S —COsEt 3. MeOH, NaH N
N N N

coefHeHWe 298

Cunres coenuHeHus 298.

O¢dwup (107,9 mr, 0,264 mmons) B THF (2,4 mur) o6pabaTsiBanu pactBopom 6opruapuaa utus (0,264 mr; 2
M THF) mpu 0°C. PeakunoHHYIO CMECh MOJOTPEBAIH J0 TEMIIEPATyphl OKPYKaIomed cpenbl B TeueHue 4 ,
3aTeM MEJJICHHO TaCWJIM HACKIIEHHBIM BOAHBIM pacTBopoM NaHCO;, skctparupoBanu ¢ nomouibio EtOAc (4x),
MIPOMBIBAJIA COJIEBBIM PacTBOPOM M cymwmm Haa MgSO,. OunbTpanus U yaajieHne pacTBOpPHUTENS naBainu 77,3
Mr (86%) cirpTa B BUE KEITOBATOTO TBEPAOTO BEIECTBRA.

[Monyuennsrit Beime cimpt (16,4 mr, 0,0448 mmons) obpabateiBasin okcuOpoMuaoM docdopa (25,7 mr,
0,0895 mmomn) B 1,4-nuokcane (0,5 mur) mpu 95°C B TedeHne 3 4. PeakniMoOHHYIO cMeCh 3aTeM OXJIaXIalu JI0
0°C, racuim HachIeHHBIM BOIHBIM pacTBopoM NaHCO; (5 M) B TeueHue 20 MHH M 3KCTParupoBajy ¢ IOMO-
mpio EtOAc (3x), IpOMBIBAIIA COJIEBBIM pacTBOpOoM U cymmd Hag MgSO,4. @ubTpanus 1 cymka gaBam 16,6
MT KEJITOBATOI'0 TBEPJOro BelecTBa, koTopoe pactBopsu B 6e3BoanomM MeOH (18 mxir) u THF (0,35 mur). Ox-
naxnpanu 1o 0°C u no6asmsmu NaH (9,2 mr; 60% cycnensuto). [locne 2 4 nepemenmBanus npu 0°C, peakunoH-
HYIO CMECh TaCHJIM HACHIIICHHBIM BOAHBIM pactBopoM NaHCOs;, skctparupoBanu ¢ momomisio EtOAc (3x),
MPOMBIBAJIU COJNEBBIM pacTBOpoM U cymunau Hax MgSO,. [Ipenapatusras TCX, ucnonssysa 10% MeOH B DCM,

naBaia 0,8 Mr coeauHenus 298 B Bujie xeJIToBAaTOro TBEpAOro Bemiectsa. MS: [M+1]=381.

H o
Nt/ 1. HBr, HOAC

H o
N
/@( {Cxema 21) /@
[ .
cl N~ OMe
N

N= OH 2 NaOMe MeOH Cl ‘

Nay N

Hcxomnusiii ciupT (616 MT) IpeBpamniaii B COOTBETCTBYIOIHUNA OPOMHI, Kak 3TO OBLIO OMHUCAaHO paHee (CM.

cxemy 21). [TonydeHHBIN HEOUHIIICHHBIH OPOMHUI pacTBOPSUTH B 0€3BOJHOM MeTaHoe (23 M) ¥ OXJIaKIAIH JI0

0°C. Hob6asmsamu nmopuusmu NaH (932 mr; 60% cycnensuio). [locne npekparieHust BRIASICHUS My3bIPEKOB, pe-

AKIMOHHYIO CMECh KHUITATHIA C OOPATHBIM XOJOAMILHUKOM B TeueHue 30 MUH, 3aTeM OXJIaXIaIH J0 KOMHATHON

TemriepaTypsl B oopabareiBanu ¢ omoinsio 2N HCI (11 mu). TTomydeHHbIH ocanok codupany GpuibTpanuei, u

TpeOyeMBbIii METHIIOBBIHN 3(HP BEIICISLIN XpoMaTorpadueil Ha CHIIMKArele, UCTIONB3Ys TPAJAUCHTHOS DITIOUPOBa-
aue 0-10% MeOH B8 DCM. Cobupanu 217 Mr B BUjie KEATOBATOrO TBEPAOTO BemecTBa. MS: [M+1]=279.

N O
Nr\/k’\\ Nj “R
)
cl I\KIN/\&‘/OME
°N

R = Bn: coeguHenne 299
R = Me: 300

Cunressl coequuennii 299 u 300.

Coeaunenrie 299 noiiydanu aHAJIOTMYHO COEAMHEHHUIO 289, MCIONB3YS MOJYYEHHOE BBILIE MPOMEKYTOU-
HOE COCIMHEHUE METHIIOBOTO 3¢upa. MS: [M+1]=461.

Coenunenne 300 mosryyanu aHaJOTHYHO COEIUHEHHUIO 289, MCTONB3ysl MOIYYEHHOE BBIIIE MPOMEKYTOU-
HOE COCAMHEHUE METHIIOBOTO 3¢upa. MS: [M+1]=385.

Coenuuenns 180-313 momsepranu aHanusy meronamu MS (Macc-crektpomerpuu) u 'H-SIMP. [{anHble
aHanmu3a MetonoM MS npuBeeHbI HIDKE B Ta0M. 5.
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Tab6muna 5
Jannble ananuzoB coequaennii 180-313 merogom MS (Macc-cieKTpoMeTprn)
CoeIMHeHMe HaGrmomaeMeit
CrpyKTYypa
w MS  (M+1)
N N 460
P
180 ‘ N N
o =\
MeO N~ o] N\
N NN g F
N
| N-o 460
3
181 QN N
MeO N o-@
Ny -
‘4N }\‘*O 442
o >
MeO
e VeV
N‘\N
N No 502
© P
183 ‘ Sy ‘\>
MO N o
rNM \[f/\\,.F
(T
N-
r/N A 502
N-Z N
134
MeO N o ]
el
N
(N N-o 459
/ —
185 w N
F N
L0
= P
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186

396

187

188

189

190

.,.,
/&__
zZ..z
7

!

191

403

192
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193

194

440

195

458

196

197

Cl N'\ NNO\©

389

198

cl N o

384

199

Cl N o)

426
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cl N o
N\N/)\/O

414

201

202

443

203

485

204

136

388

206

112
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N 369
f/{,CN
207 =
cr) o
MeO l’\] 3 =
N:N
403
(’N CN
208 N-{
S
| 7\
MeO N\ ‘\
U
N:N cl
i‘;'N;fCN 403
209 ‘/\\/N\’<> N
¢ Sl
N V—/
MeO [I\l\_>_7/>
N:N
r/N oN 370
Nt/
210 =
| 7\
MeO” Ny =
i
(N _ 347
i/
211
H,CO |,\1 \
N..EN
KN . 423
h s
212 /@i
HsCO
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213

441

214

215

360

216

395

217

381

218

Me0/©z|\| )

N:N \
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Crnenyromue coeUHEHHS, OTYICHHBIE TyTEM OCYIIECTBICHUS PEaKlii, MOJOOHBIX W aHAJIOTHYHBIX pe-
aKIUsIM, IPUBEIACHHBIM Ha cxeMax 1-37, Takke BXOIAT B 00BEM 3TOr0 H300peTeHHS
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ITpumep 105. OneHka akTHBHOCTH TIO3UTUBHOTO JTOCTEPUIECKOTO MOIYIISTOPA OLS-CONEPIKAIIETO PeIerl-
Topa GABA 4 (GABALAR).

Cragus 1. CoznaroT kiioHbl cyobequau; GABAAR (a5, B3, v2, al, a2 u a3) U IpUroTaBIuBarOT COOTBET-
ctBytomme kKomiuieMeHTapHble PHK: wenoBeueckne ximonsl cyopenmuani ab, 3, y2, al, a2 u a3 GABAA-R
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npuobperamn  y ¢dupm-pousBoauteneii (Hampumep, OriGene, http://www.origene.com u Genescript,
http://www.genescript.com). 3tu kinonsl BcrpanBaioT B Bektop pRC, pCDM, pcDNA u pBluescript KSM (qutst
SKCIIPECCHH OOLUTAMHU) WM B IPYTHE SKBUBAJICHTHBIC SKCIPECCHOHHBIE BEKTOpEI. [l BpeMeHHO# TpaHchek-
MU KJIETOK-X035I€B HMCIIOJB3YIOT OOBIYHBIE TpaHCEKIIMOHHBIE peareHThl (Hampumep, FuGene, Lipofectamine
2000 unm opyrwue).

Cramus 2. OynkiuonansHbiil ananmnz GABAAR a5B3y2, alB3y2, a2B3y2 u aa3B3y2, noaTumnsl B dKC-
MIPECCHOHHONW CHUCTEME OOIMTOB Xenopus: TPaHCKpHOWPYIOT in vitro komruiemMeHTapHble PHK, xomupyromue
cyopemuHHLBL oS5, B3, v2, al, a2 u a3, ¢ ucnonszoBanueM Habopa T3 mMESSAGE mMACHINE Kit (Ambion)
U BBOJAT (IIpU COOTHOMICHHUU o:f3:y=2:2:1 Wi npu APYrUX ONTHMU3HPOBAHHBIX YCIOBHSAX) B CBEKCIPUTOTOB-
neHHble U3 Xenopus laevis oonutsl. [Tocne AByx mHel KymbTUBHpOBaHMS, onpenessioT GABA-perymupyembie
CI'Tokn U3 OOLWTOB C WCIIOJIB30BAHMEM CHCTEMBI JJIS JBYXIJIEKTPOIHOTO peXrMa (HKCAUK IOTCHIIHANA
TEVC (Warner Instruments, Inc., Foster City, CA). JIns mpoBepKy NMpaBUIIBHOCTH MOKa3aHUH CUCTEMBI HCITOJTb-
3y1oT GABA, GeH301Ma3enuH 1 Ara3enaM B KaueCTBE dTATOHHBIX COSTMHECHU.

Craaus 3. OUECHHBAIOT aKTUBHOCTh HCIIBITYEMBIX COCIMHCHUH B KAUECTBE MO3UTUBHOTO aJUIOCTEPUICCKO-
TO MOZYNIATOpA B OTHOIICHWH rmoaTuna o5B3y2 u HereneByo aKTHBHOCTh B OTHOIIEHUH MOATHIIOB o.l-o3 cBs-
3aHHBIX ¢ $3Y2, Korma mocturaercst mopor cenekTHBHOCTH ECsp=5 MkM. GABA-perymupyemsie Cl'Toku u3 oo-
UTOB U3MepsroT B cucreMe TEVC B MPHUCYTCTBUH UCTIBITYEMBIX COCTUHCHUNA. AKTUBHOCTh KaXJIOTO HCIBITYE-
MOTO COCIMHCHHS B KAYECTBE IMO3UTHBHOTO AITIOCTCPUYCCKOTO MOJIYJIATOpPA OIPEICISIOT U3 aHAIH3a KPUBBIX
3aBHCHUMOCTH J03a-0TBET, MOCTPOCHHBIX 10 5 ToYKaM. VCHBITyeMble COSAMHCHHS BKJIFOYAIOT HEKOTOPBIC dTa-
JIOHHBIE COCOMHEHUS (IS KOTOPBIX, COTJIACHO JIUTEPAaTypHBIM HaHHBIM, 3HaueHus ECsy mma moaruma o5B3y2
HaxonATcs B muana3one 3-10 MxM). [{ng kaxmoro coennHeHns noinyvarot 3HaueHns ECsy gt moatuma a5B3y2.
Ecmu 3nauenne ECsy st moarumna a5B3y2 cocraBiger<S MKM, TO AOTOIHATENHFHO HHINBUIYAITHHO OTPEACIs-
1ot 3HaueHue ECsy msa apyrux tpex moarumos (ol 2y2, a2f3y2 u a3f3y2), anst TOro onpeneianTh CeleKTHB-
HOCTBh COCIMHEHHU B OTHOIICHUH MOATHIA 0L533Y2 OTHOCUTEIBHO IPYTHUX ITOITHUIIOB.

Cragus 4. 3aTeM OICHWBAIOT HCIIBITYEMbIE COSIMHEHHS B OTHOIIEHUH MoATHIA o532 U HelleleBhIe aK-
TUBHOCTH, KOTJIa JTOCTUTaeTCs mopor cenekTuBHOCTH ECs¢=5 MKkM. BTopyro mapTHH UCTIBITYEMBIX COCAMHCHUMA
HCCIEYIOT TaKuM ke 00pa3oM, HO Ipu Oosiee HU3KOM nopore cenektuBHocTH ECsy (0,5 MxM). CHoBa onpene-
JSFOT JUIS KakIoro u3 coeanHeHmid 3HaueHne ECsy B orHomennn noaruna aSB3y2. MccmegoBanus B OTHOIIIE-
HHUH TTOATUTOB o1-03, cBsA3aHHBIX ¢ $3y2 moATHUIIaMH, IPOBOASAT TOJBKO B TOM ciaydae, eciu 3HadeHne ECsy ms
o5-comeprkaiero pemenropa coctapisieT < 0,5 MkM.

IIpumep 106. OueHka coeJUHEHUI Ha CBSI3BIBAHUE M AKTHUBHOCTH B KaueCTBE MO3UTHBHOIO aJlJIOCTEpUUe-
CKOTO MOIYJIATOpa 0L5-coaepxkamux perentopoB GABA .

(A) AKTHBHOCTb HCTIBITYEMBIX COeAMHEHUH npu cBsa3biBaHu GABA4R.

[IpuroroBneHne TKAHEBOW KyIbTYphl M MeMOpaH. CBs3bIBaHHWE MPOBOAWIM Ha KileTkax nuHmu Ltk, cra-
6mpHO sKkcnpeccupyromx GABA, penentopsr: ol B1y2, a2pB3y2, a3B3y2 u a5P3y2 (mpenoctaBieHsl GupmMoit
Merck Co., NJ, USA). KieTku BbIceBaJIM B KyJIBTYpaJIbHBIX TuaHmerax pazmepoM 100 mm B cpene DMEM/F12,
coneprkamer 10% ChIBOPOTKY, aHTHOMOTHKH, B aTMoc(epe 5% CO, u BbIpaliuBaiIy KJIETKH B TeUueHHe 1-2 THEel.
3arem uHAyIMpoBany 3kcrnpeccuio GABALR nekcamerazonoMm crenyrommMm obpazom: 0,5 MkM B Teuenue 1 mgHs
s aS-conepxkamux peuentopos GABA, u 2 MxM B Teuenue 3 nHelt s ol, o2 u o3-coepakaiyx penenrto-
poB GABA,. [Tocie uHAYKIMH, KJIETKH cOOMpalu ImyTeM cockabiauBaHus B 3a0ydepeHnsii ¢pocdarom duzno-
norudeckuit pacteop Jymeoekko (DPBS, pH 7,4, Invitrogen, Carlsbad, CA, USA) u neHTpudyrupoBaiu npu
150 x g B Teuenne 10 muH. Ocamok ABaXKABl OTMBIBAIN ITyTEM PECYCICHIUPOBAHUSA WU ICHTPU(YTUPOBAHUS.
Ocaaku KIETOK, B pe3yJbTaTe TOTydeHHBIE IT0 MEHBIIIEH Mepe U3 5 pa3IMyHBIX PO, CyCIIEHANPOBAIH B Oyde-
pe ans ananmsa cBs3biBanus (50 MM KH,PO,4, 1 MM DJITA, 0,2 M KCI, pH 7,4) u monydaim MeMOpaHbI ITyTeM
06paboTku ynpTpasBykoM (3-5 pas, 30 c), ucnonn3ys ynbTpa3ByKoBOH aesmHTerparop Branson Sonifier 150
((G.Heinmann, Germany). Conepsxanue Oelika ONpeaessuld, UCIONIb3Ysl aHalu3 ¢ OUITMHXOHWHOBOW KHCIOTOH
(BCA) (Bio-Rad Labs, Reinach, Switzerland) ¢ ObrapuM chiBOpoTOYHBIM anmbOymuHoM (Sigma Aldrich, St.
Louis, MO, USA) B kadecTBe cTaHIapTa. [ 0TOBWIM aJMKBOTHBIE NPOOBI M XpaHWIIM UX Ipu Temneparype -20°C
JUTSL JabHEUIIeTo UCTIONB30BaHMs B UCCIICIOBAHUSX COCIMHCHHUN Ha CBA3BIBAHHE.

Cesi3piBanue JMTanaa. KpuBbie HACHIIICHUS CBSA3BIBAHUSA MOTYYaId ITyTEM WHKyOAI[Mun MeMOpaH ¢ Bo3pac-
taromuMu koHueHTparusamu (0,01-8 HM) [*H]Rol5-1788 (Flumazepil, 75-85 xropu/mmons, PerkinElmer, MA,
USA), u3mepsist Hecienuguyeckoe cBsi3biBaHue B npucyTctBun 10 MM nuazenama. MIHrnOupoBaHue cBsi3bIBa-
HUS [3H]R015-1788 UCIBITYEMBIMUA COEIMHEHUSIMU MPOBOAMIN MPHU BEJIUMYUHAX KOHLEHTPALMNA pajHOIUraHaa,
PaBHBIX MM MEHBIINX, YeM 3HaueHus Ky mg al, a2, a3 u aS-cogepxamux GABAAR, onpenensembie no kpu-
BBIM HACBHIIICHUS.

Bce ananmsbl cBs3bBaHus npoBoawin B Tedenue 1 4 mpu 4°C B Oydepe s uccnemoBanus. CyMMapHbBId
00BeM aHaNM3HpyeMol poObI cocTapisut 0,5 Mt u Bimrovan 0,2 mr/mit 6enka mist oS u 0,4 mr/mi ans al, o2 u
a3, conepxamux MmemOpansl GABA,R. Mukybamuio 3aBepranu guiasrpoBanueM uepes ¢punbtpsl GF/B ¢ nc-
MmoJIb30BaHneM KoJutekTopa kietok 24-Cell Harvestor (Brandel, Gaithersburg, MD, USA) ¢ mocnemyromei 3-
KPaTHOW OTMBIBKOW OXJIAKICHHBIM JHA0M OydepoM it mccrnenoBaHus. OUIBTPH MEPEHOCWIN B COUHTHILIA-
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UOHHBIE ()JTAKOHBI, JOOABISUIM 5 MII CHUHTHIUISIIMOHHON KUIKOCTH, TIEPEMEIINBAII Ha BOPTEKCE U XPaHUIIH B
TeMHOTe. Ha ciemyrommii JeHb HM3MEPSUIM PAJMOAKTHBHOCTH C MOMOINBIO CHUHTIUISIIMOHHOTO CUCTYHKA
(Beckman Coulter, Brea, CA, USA). Bce ananu3sl BBITIONHSIIH 110 TPY pasa.

Amnanu3 maHHBIX. KpuBble HACBHIIIEHWS W WHTHOMPOBAHUS IMONYyYald C WCIONB30BAaHHEM IPOTPAMMHOTO
obecrreuennss GraphPad Prism (GraphPad Software, Inc., CA, USA). KoHCTaHTBI paBHOBECHOH TUCCOIHAIIAN
(3Hagennst K;) HemeueHOro mUWraHga ONpENESUIA C HCIIOJb30BaHMEeM ypaBHeHus Yenra-Ilpycodda
Ki=ICs¢/(1+S/Ky)), toe ICsy mpeacTaBisieT coOO0W KOHIICHTPAIMIO HEMEUEHOTO JIMTaHAa, KOTOPBI HHTHOUpPYeT
50% cBs3piBanmst [ H]-muranma, S mpeacTaBiseT cob0i KOHIEHTPAIMIO pagHonuranaa u Ky npeacrasser co-
00l paBHOBECHYIO KOHCTAHTY JMCCOLMAIMH PaTUOAaKTUBHOTO JuraHmga. s onpenerneHus 3HaueHuid K;, koto-
pBIe MPENCTAaBICHBI KaK CpeHee 3HaUCHUE + cpeqHeKBaIpaTnaeckoe oTkIoHeHne (SD) u3 Tpex mapauieIbHbBIX
aHAJIM30B, UCTIONIH30BANIN JIOTApHU(YMUUECKHUI TUana3oH KOHIeHTpauuii coeauaennit (1 HM-10 MxM).

B) OrneHKa aKTUBHOCTH HCIBITYEMBIX COCIWHCHHN B Ka4eCTBE TO3UTHUBHOTO AJUIOCTEPHUYSCKOTO MOJYIs-
Topa Ha oarume a5B2y2 GABAAR.

CHauvana, COCMHCHHS HACTOSIIETO H300PETCHUS TOABEPTald CKPUHUHTY Tpy KoHIeHTparmu 100 HM Ha
UX CIIOCOOHOCTH MOTeHnHpoBaTh KoHueHTpanuto EC,y GABA B oomutax, comepxammx GABA, penenTops
(05B2y2), ncrionp3ys MPOTOKOJI, aHAIOTUYHBIH, TI0 CYIIECTBY, IPOTOKOJY, OMTUCAHHOMY BBIIIIE.

B nepBernit nens, | 01/32 H1 GABAA 05322 xommiementaproit IHK BBoawumu B ogun oorwut. Mcneitanme
HAYMHAIIA Ha BTOPOH NeHb. BBogmMmas B ooruthl koMiuieMenTapHas JJHK mpezncraisiia coboii cMech anbda,
Oera W raMMa, uX cooTHomeHue cocraBisuio 1:1:10 (mo macce), u oOmas Macca CMEIIAHHBIX 3 CyObEIUHHIL,
BBOJIUMBIX B OJTUH OOIHUT, cOCTaBisuia 1 Hr B 32 i oObema. [lonBeprayThie BBEJICHUIO OOLUTHI MOT'YT OBITh HC-
cJIeZIOBaHbl TaK)Ke Ha TPETUM eHb. B 3TOM ciyuyae konuuectBo kKoMiuieMentapHoi JIHK, BBoarMoi B 0OLIUTHI,
crienyeT yMeHbIIHTh Ha 20%.

CoennHEeHHs HACTOSIIETO H300PETeHNS UCTIBITHIBAIIN, HCIIOB3YS CIEAYIOMIHE METOINUKH.

3aBucumocTh 103a-0TBeT st GABA.

1) 8 oonuToB momemanu B 8 kamep OpusXpress U 0OphI3rUBAIM MOIUGUITIPOBaHHBIM bapToMm (hn3mono-
rudeckuM pactBopoMm (MBS) nipu pacxone 3 mi/muH. Micrionib30Bainy CTEKISTHHBIC AJIEKTPOIbI, 3al0JHEHHbBIE 3
M KCI (c comporusnenuem 0,5-3 meraom). MeMOpaHHBIH TOTEHIMAT OOIUTOB (GPUKCUPOBAJIN MPU HANPSDKCHUU
-60 MB.

2) Jlyns crabunu3anyy oonuTOB HaHOCHIM 5-6 pa3 GABA co cpexnum 3HaueHueM EC,, Moay4eHHBIM 110
pe3yiabTataM NpeabLAyInX ucnbiTanuid. Qouutsl oTMbIBaIM MBS B Teuenue 5-10 MUH MeXay KaXKIbIM HaHece-
HueM GABA.

3) AHaTM3UPOBAIH 3aBUCUMOCTH 103a-0TBeT GABA nns monydenus 3Hauenus EC,y GABA.

KoHTponpHOE ucTpITaHue (IuaszenaM Wik MeTui 3,5-mudeHunmmupuaa3na-4-kapOoKCHiIaT).

1) ns mpoBeieHNs UCTIBITaHUS HCTIOTIH30BAIN HOBBIE OOLUTHI.

2) JInst cTaOMin3anuy OOIMTOB HAHOCHIIH TATh-TIecTh pa3 EC,y GABA. Oonutsl otMbiBasin MBS B Teue-
Hue 5-10 MuH MeXIy KaxasiM HaHeceHneM GABA.

3) Hanocunmu EC,y GABA mis momryuenust Toka (Igaga). Oonuter mpoMeiBain MBS B Teuenue 5-10 muH.

4) B teuenne 40 ¢ npenBaputensHO HaHOCKIM | MKM anasenama wiu MeTwi 3,5-mudeHumnupuia3sna-4-
KapOOKCHJIaTa, 3aTeM COBMECTHO HaHocwim | MKM 1uasenamMa wid MeTHN 3,5-Tu(eHWIMUpUAa3HH-4-
kapOokcmnara u ECyy GABA s momyuenus l,.,. 3Hadenue I, aenwnm Ha 3HadeHUC Igapa AT TMOTYYCHUS
noteHupoBanus (%).

MHOTOKpaTHOE JO3UPOBAHUE UCTIBITYEMBIX COCTUHCHU.

1) IToBTOpSIOT NpUBEICHHBIE BBIIIE cTaguK 1), 2) 1 3) B KOHTPOJIHLHOM HCIIBITaHHH.

2) B Teuenue 40 ¢ npeaBapuUTEeNIbHO HAHOCHIIU MEPBYIO KOHIIEHTPALIMIO UCTIBITYEMOTO COSAMHEHHS, 3aTEM
COBMECTHO HAHOCHJIM HCIBITYEMOE COSJAMHEHHE B TOW ke KoHneHTpanud u EC,y GABA mns momydeHus I,
3uauenue I, gemvan Ha 3HaUeHUE [Gapa VTS TTONYYeHHS MMOTSHIMPOBaHMS (%0).

3) Yaansanu Bce MOABEPraBIIHECS HCCIEIOBAHUIO OOIUTHI, MCIIOIB30BAIM HOBBIE OOLWTHI M MOBTOPSIIH
MIPUBEICHHBIC BBIMIE CTATUU 1) W 2) U WCIBITAHUS BTOPOH KOHIICHTPAIMU ATOTO ke coenuHeHus. Kaxmpiit
OOITUT MCIIOJIB30BAJIA TOJNBKO ISl OHOW MCCIeAyeMOi KOHIEHTPAUH Ul OJHOTO HCIBITYEMOTO COeINHECHHUS.
Crauy OBTOPSUIM ISl IPYTUX TECTHPYEMBIX COCTUHCHUM.

B HekoTOpBIX BapHaHTaX OCYIICCTBICHUS COCAMHCHHS MO 3TOMY H300pETCHHIO UMCIOT ad)()UHHOCTD CBS-
3pIBaHuA (0003HAUEHHYIO, Kak K;) ¢ aS-cogepxamumu pernentopamu GABA, menee 200 HM, menee 180 HM,
menee 150 HM wim menee 100 HM. B HekOoTOpBIX BapHaHTaX OCYIIECTBICHHS COCIMHEHHMS MO ITOMY M300peTe-
HUIO UMEIOT aQ(pUHHOCTH CBA3bIBaHUS (0003HaUYeHHYIO, Kak K;) ¢ aS-comepkamumu perenrtopamu GABA, Me-
Hee 50 HM. B HEKOTOpPBIX BapHaHTaX OCYNICCTBICHUS COCIUHEHUS 110 3TOMY U300peTeHHIO UMEIOT ahpuHHOCTH
cBs3bIBaHUSA (0003HAUCHHYIO, Kak K;) ¢ a5-conepkammmu perienitopamu GABA, meree 10 HM.

B HEKOTOpBIX BapHaHTaX OCYIIECTBICHUS COCTUHCHUS MO STOMY H300PETCHHIO SBISIOTCS CEICKTHBHBIMHU
10 OTHOIIEHUIO K a5-comepkammm perientopaMm GABA, 1o cpaBHeHHIO C ol-comepikamuMu penenTopaMu
GABA,. B HekoTOpBIX BapuaHTax OCYIIECTBICHUSA COCIMHEHUS TI0 TOMY H300PETCHUIO UMCIOT CEJICKTHBHOCTh
B OTHOIIICHHUH 0l5-cozepxamux perentopoB GABA, 6omnee yem B 50 pa3, 6osree uem B 100 pa3, 6onee gem B 500
pa3 wm 6onee ueM B 1000 pa3 BbIle, 4eM CENIEKTUBHOCTH B OTHOIIEHUH ol -coneprkanux pernentopoB GABA .
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B HEeKOTOpBIX BapHaHTaxX OCYIIECTBICHHS COSAMHEHHS 0 3TOMY M300peTeHHI0 uMeroT 3HaueHue ECsy B
OTHOIIeHHH o5-conmeprkanux perentopoB GABA, menee 500 aM, menee 100 HM mnu menee 50 HM. B Heko-
TOPBIX BapHaHTaX COCIMHEHHS I10 dTOMY n300pereHuio nMeror 3HaueHne ECs) B OTHOMIEHNH al5-comeprKamnx
peuentopoB GABA, meHee 25 HM.

B HeKOTOpHIX BapWaHTaxX OCYIIECTBIICHHS COCAWHEHHS IO 3TOMY H300PETEHHIO IOTCHLIUPYIOT O5-
conepxanrue perentopsl GABA, Oonee uem Ha 10%, O6onee yeM Ha 25%, G6onee ueM Ha 50% wnu OoJnee yem Ha
75% npu 100 HM. B HEeKOTOpPBIX BapuaHTaX OCYIIECTBICHHS COCIUHEHHS 110 ATOMY U300pETEHHIO MOTEHIHUPY-
10T o5-comepskaniue pernentopsl GABA, Gonee ueM Ha 10%, 6onee uyem Ha 25%, Gonee yem Ha 50% wmiu Ooee
yem Ha 75% mpu 1000 HM.

Pe3ynbTaThl CKpHHIUHTOBBIX UCCIIEIOBAHHUN TI0 CBS3BIBAHUIO M (PYHKIIMOHAIEHOW aKTUBHOCTH MTO3UTHBHOTO
aJUTOCTEPUIECKOT0 MOAYJISITOpA MPUBEACHBI HIDKE B Ta0. 1 u 2.

B Tabun. 1 npuBeneHs! quana3oHsl 3HaYeHUsIX K; npu cBs3pIBaHnm al5-copeprkamniero penentopa GABA co-
eAMHEHISIMA 3TOTO N300pEeTeHUS

Tab6muma 1

BHaueHUd K. pu CBA3EBAHUU aS-comepxamero

penentopa GABA (HM)

< 99 M 100-1000 > 1000 HM
CoenuHeHns 1, 50, 110, 113, CoenOVHeHNns
2, 3, 4, 6, 115, 119, 124, |11e¢, 117, 121,

7,8, 9, 10, 11, | 125, 134, 136, | 123, 131, 135,
12, 44, 55, 138, 139, 141, | 140, 142, 143,
101, 103, 105, | 143, 144, 146, [152, 154, 192,
107, 108, 114, | 170, 191, 200, |193, 204, 221,
128, 153, 158, | 201, 219, 220, |229, 231, 234,
162, 163, 164, | 237, 240, 246, | 239, 250-253,
166, 169, 171, | 247, 248, 265- | 262, 272, 279
172, 173, 174, | 267, 273, 274,
175, 177, 179, | 281, 283, 284,
5, 47, 48, 49, | 286, 287, 292,
51, 52, 53, 54, | 297-300, 303
56, 102, 104,

106, 111, 112,
118, 120, 126,
127, 130, 133,
137, 145, 147,
148, 149, 155,
156, 157, 160,
165, 168, 178,
45, 46, 109,

122, 129, 132,
150, 151, 159,
161, 167, 176,
180-190, 194-
199, 202, 203,
205-210, 216,
217, 218, 222,
223-227, 230,
232, 233, 235,
236, 238, 241-
245, 249, 254-
261, 263, 264,
268-271, 275-
278, 280, 282,
285, 288-291,
293-296, 301,

302, 304
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B Ttabn. 2 mpuBeneHsl Auana3oHbl (DYHKIHOHAIBHOTO ITOTEHIMPOBAHUS OL5-COAEPIKAILIETO PELENTOpa
GABA coenmHEHHUsIMU 3TOTO H300pETEeHUSL.
Tabiuma 2

OYHKUMOHAJIbLHEE ITaHHBIE ob5-

comepxalmero peuenropa GABA

20-49% mpm 100 M | > 50% mpm 100

HM
CoenuHenus 1, 2, | Coennuenns
9, 11, 48, 45, 55, |113, 114, 145,
109, 110, 111, | 149, 160, 171,
118, 120, 126, | 172, 173, 174,
127, 128, 130, | 176, 177, 178,
132, 137, 147, 1179, 185, 186,
148, 153, 155, 1194,
158, 162, 163, | 271
175, 180-184, 187-
189, 191, 195,
196, 198, 199,
202, 203, 205,
207, 210, 212,

213, 222, 224,
225, 226, 238,
243, 249, 254-257,
264, 290, 293

BriOpanHbBIe cOeTMHEHHS 110 3TOMY M300pETEHHUIO IEMOHCTPUPYIOT CEIEKTHBHOCTH CBsi3biBaHMI ¢ GABA
a5 B 10 Gonee BeICOKYIO, ueM B cirydae ¢ GABA al, GABA a2 nin GABA o3.

[Mpumep 107. BozaelictBue metuin 3,5-mudennnmupuna3un-4-kapOoKcninaTa Ha KpbIC ¢ BO3pacTHBIMH Ha-
pymenusmu (Al).

Mertun 3,5-nudenmnnupuna3uH-4-kapOOKCHIAT, COOTBETCTBYIOMIMN coequHeHUIO No 6 B myOnukaruu Niel
et al. J. Med. Chem 48: 6004-6011 (2005), siBisieTCsSI CEIEKTHBHBIM arOHHCTOM OL5-COJIEpIKAIIEro perenTopa
GABA,. On obnamaer adpdextuBHOCTEIO 05 in vitro +27 (ECy). Bo3aeiictBue metun 3,5-audeHmImupuia3uH-
4-kapOoKcHIIaTa Ha KPBIC C BO3PACTHBIMU HAPYIICHUSIMU M3YYalll C UCIIONB30BAaHHEM ITOBEACHYECKOHN 3a1auu B
paauanisHOM BOoCchMHUpYyKaBHOM stabupunTe (RAM). Kpome Toro, Takke U3ydanid 3aHATOCTh PElEnTopa MPH BO3-
JerctBuu MeTui 3,5-nudeHnmupuaasui-4-kapookcuaTa Ha o5-coaepxkamuii perenrop GABA 5.

(A) BozgetictBue metun 3,5-nudeHunnrpraasni-4-kapOoKkcuiiaTa Ha KpbIC ¢ BO3PACTHBIMU HapYILICHUSIMH
C UCTIOJIh30BaHUEM MOBEJICHIECKON 3a]1aui B paiiajbHOM BOCEMUpPYKaBHOM J1abupunTe (RAM).

Bo3zneticteue Metnn 3,5-mudennnmupuaasni-4-kapOokcuiaaTa Ha COXpaHEeHHE MTPOCTPAHCTBEHHOHN MaMsATH
Y KpbIC C BO3PaCTHBIMH HapytieHusIMH (Al) olleHMBaIX in Vivo ¢ TIOMOIIIBIO TIOBEIEHYECKOM 3a7]aui B paaraib-
HOM BOCBEMHUpYKaBHOM J1abupuaTe (RAM), Hemonp3yst miane6o A KOHTPOIIS U YeThIPE PA3TUIHBIC O3Bl METHII
3,5-mudennnmupugaznn-4-kapookcunata (0,1 mr/kr, 0,3 mr/kr, 1 Mr/kr u 3 Mr/Kr, HHTpanepuToHeansHo). T1o-
BEJICHYCCKHE 3a7a4i B RAM BEINONHSIM HA BOCEMU KPBICAaX ¢ BO3PACTHBIMH HapyIICHUsIME. Bee TSTh pexuMoB
nedeHus (Tuane0o Ut KOHTPOJISL U YETHIPE YPOBHS JO3UPOBAHUs) OBLIH MCCICIOBAHBI HA BCEX BOCBMH KPBICaX.

Hcnonp3yeMplii painaibHBIA BOCBMUPYKABHEIH JJAOUPUHT COCTOSUT M3 BOCBMH PaBHOY/IAJICHHBIX PYKABOB.
IIpunogusaTeii pykaB nadupuaTa (7 ¢M ImmpUHA X 75 CM JJIMHA) OTXOIWJ OT KaXkKIOH T'paHU BOCHBMUTPAHHOM
neHTpanbHol miardopmel (muamerp 30 cM, BeicoTa 51,5 cm). [Ipo3paunble OOKOBEIC CTCHKH Ha pyKaBax ObLIA
BeIcOTOH 10 CM M HaXOIWIIUCH NOA yTriIoM 65°, 00pasys xeno0. JIyHka ¢ KOpMOM HaxoIMIach Ha JAIBHEM KOHIIE
KaKI0TO0 pykaBa (muametp 4 cM, riayouHa 2 cm). Xnombs Froot Loops™ (Kellogg Company) ncmoss30Bainu B
KaueCTBE BO3HATPaXICHHS. 3aCIOHKHU, N3roToBieHHbIe U3 Plexiglas™ (30 cM BricoTa x 12 cM mmMpHUHA), MOKHO
OBUTO pacroyiarath TaKHM 00pa30M, YTOOBI MPEAOTBpAIATh MPOHUKHOBEHUE B 000 pykaB. Kpome Toro, Bo-
KPYT' YCTPOWCTB OBLIM MPETyCMOTPCHBI MHOTOYHMCIICHHBIC BHEIIHUC JTAOWPHUHTHI, BBI3BIBAIOIIUE YCIOBHOpPE(D-
JIEKTOPHYIO PEAKLIHUIO.

CHavasa KpbIC ¢ BO3paCTHBIMH HapyIICHUSMH MOABEPTad MpeaBapuTebHoMy TectupoBanuio (Chappell
et al. Neuropharmacology 37: 481-487, 1998). [IpenBaputenbHoe TECTUPOBAHNE COCTOSIIO U3 (a3bl MPUBBIKAHUS
(4 nmst), das3pl oOydeHHs CTaHAAPTHOW 3amade "BeMTpan-niepeiian” (18 mgHeit) m apyroi ¢asel oOyuenus (14
IIHE), B KOTOPOW BBOJIMIACH HEOOIBINAs OTCPOUKA MEXKITYy AIEMOHCTPALMEH pAa PyKaBOB, ONPENCIIEMBIX KC-
TIEPUMEHTATOPOM (HAMpUMED, 5 JOCTYIMHBIX PYKAaBOB U 3 3a0JIOKMPOBAHHBIX pyKaBa), U 3aBEpIICHHEM 3aJadd
"BBIMTpaj-iepeiin” B pagualbHOM BOCBMHPYKABHOM JIAOMPHHTE (T.€. KOTJa BCE BOCEMb PYKABOB SBJIUTUCH
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JOCTYITHBIMH).

B (daze npuBbIkaHUS KpBICaM JJaBAJId BO3MOXXHOCTh 03HAKOMHUTHCS C TAOUPHHTOM B TCYCHHUE 8-MHHYTHOTO
ceaHca Ha MPOTSDKEHUH YeTHIpeX THEW moapsia. B kaIoM u3 3THX CEaHCOB, IO paIdalbHOMY BOCEMHPYKaBHO-
My JJAOMPHHTY pacHpeelsuid MUIIeBOe BO3HATPAXKACHUE, CHaYalla Ha [IEHTPAJbHON ImIaT(opMe U B pyKaBax, a
3aTeM IOCTEIIEHHO TONBKO B pyKaBax. [locie 3Toi ¢a3bl MPUBBIKAHUS, UCTIONB30BANN CTAHIAPTHBIN MPOTOKOI
00y4eHHs, COTJIACHO KOTOPOMY KOpPM B BHUIE TaOJIETKH pacIojiaraiy B KOHIIE KaXIoro pykasa. Kpsicam mpemoc-
TaBJUTN OJHY MOTBITKY A 00y4eHHUs KaXKIbIH IeHb Ha mpoTspkeHnn 18 muelt. Kaxmoe exenHeBHOE HCITBITaHIE
MPEeKpaIansoch B Ciydasx, Korna oOHapyKHBaJIHCh BCE BOCEMb MHIIEBBIX Ta0IETOK, MIIM KOT/Ia OBLTH CHETaHbI
16 BeIOOpOB, Wit Nponwio 15 mun. [locne 3aBeprieHus 3To# a3kl 00yUCHHUS, IPOBOIWIN BTOPYIO a3y odyde-
HUS, B KOTOPOH YBEITUYMBAIM TPCOOBAHUE K MAMSATH B PE3YJIbTaTe BBEACHUS HEOOIBIIONH OTCPOUKH B IIpoIecce
UCTIBITaHUA. B Hauaie kKaXIoro MCHBITAHHS OJIOKUPOBAIU TPU PyKaBa BOCBMHPYKAaBHOTO JabupuHTa. Kpbicam
paspelaiy noiayJyaTth KOpM B ISTH pyKaBaX, JOCTYI K KOTOPBIM OBLI OTKPBIT B MpOIEcCe ITOW HaYalbHOH "WH-
dhopmarmonHoit (aser" ucneiTanus. Kpbeic 3ateM ynansimi u3 tabupuHTa Ha 60 ¢, B TCUCHHE KOTOPHIX YAAJSIIN
Omokupyrone 0apbepsl B JIAOMPUHTE, B PE3yJIbTaTe YEro OTKPHIBAJICS JOCTYI BO BCE BOCEMb pykKaBoB. Kprwic
3aTeM MMOMeMIaal 00paTHO Ha IEHTPANBHYIO IUIATGOPMY H JaBaIH UM BO3MOXKHOCTH HAWTH OCTABINUECS ITHIIE-
BbIE BO3HATPaXXJICHUS BO BpeMs TOM (a3bl "'TecTa Ha 3allOMUHAHKE" B XOJ€ UCTIBITaHUSA. VIICHTHIHOCTD U pac-
MOJIOXKEHHNE 3a0JIOKMPOBAHHBIX PYKaBOB M3MEHSIIN B XOJI€ MCTIBITAHUH.

PeructpupoBanu konmdecTBo "onmrboK" KpPhIC ¢ BO3PACTHBIMU HAPYIICHUSIMHU, CACTaHHBIX BO BpeMs (ha3bl
MIPOBE/ICHHS TeCcTa Ha 3allOMHUHAaHKE. B Xo1e ucnbITanus, 3a OMHUOKY NPHHUMANHN T€ CIIydau, KOT/Ia KPBICH IIPO-
HUKQJIA B PyKaB, U3 KOTOPOTO KOPM YK€ OBUI yIalieH BO BpeMs MPeIBapUTEIFHON (a3sl OTCPOUKH, FUTH KOTIa
KpBICa MMOBTOPHO MOCeMIaa pykas mocie (pa3bl OTCPOYKU, KOTOPBINA OHA YKE MOCeIaia.

IMocne 3aBepIeHUs MPEABAPUTEIBHOTO HCIBITAHUS, KPBIC MOIBEPralid UCIBITAHUSIM ¢ 0OJiee MPOOIKHU-
TENBHBIMU UHTEPBAIAMHU OTCPOYKH, T.€. C ABYXYACOBOH OTCPOUYKOI MEKAY MHPOPMANMOHHON (Pa3oi (I1eMOHCT-
pamys ¢ HECKOJBKUMHU 3a0JIOKHPOBAaHHBIME PyKaBaMK) M TECTOM Ha 3allOMHHAHUE (IEMOHCTpAIHs BCEX pPyKa-
BOB). B TeueHHe BpeMEHU OTCPOYKU KPBICHI NMPeOBbIBaIM BHE JaOUPHUHTA B TIOMCIICHUH ISl IPOBEICHUS HCIIBI-
TaHWHA B CBOMX WHAMBHIYAIBHBIX KJIETKAX, IIOCTABJICHHBIX Ha TEJESKKH. KpBIC C BO3pAaCTHBIMU HapyIICHISIMHA 32
30-40 MUH 70 €XECTHEBHBIX HMCIBITAHWNA TOJBEPTaM MPEIBAPUTEILHON 00pab0TKe MyTeM OJHOKPATHOTO WH-
TparepUTOHEANEHOTO BBEICHUS B COOTBETCTBHH C OJHUM M3 CICAYIOUINX IISATH PEXUMOB: 1) murane0o A KoH-
Tpons - 5% mumeruncynbdokcuna, 25% mommatiinenraukons 300 u 70% aUCTHIIMPOBAHHON BOIBI; 2) METHI
3,5-mudernnmuprgaznn-4-kapookcunat - 0,1 mr/xr; 3) metun 3,5-mudenmnmupunazun-4-kapookcunat - 0,3
Mr/kr; 4) metun 3,5-mubeHnnmupuaasuH-4-kapbokcunar - 1 mr/kr); u 5) metun 3,5-mudeHnnnupuaazuH-4-
KapOokcwmiar - 3 Mr/kr. BeelieHIE OCYIIECTBIISIIN Yepe3 ICHb ¢ MPOMEKYTOUHBIMA JHIMH JUIS MPOMBIBKA. Kaxk-
JIyI0 KPBICY C BO3PACTHBIMU HAPYIICHUSIMH TTOJBEPTaIH BCEM IIATH PEKUMaM OOpabOTKH B TCUCHHUE MEpHOIA
TecTHpoBaHus. [Ji1 KOMIICHCAIMH JTF000 BO3MOXKHOW OIMTUOKH SKCIICPUMEHTA, ICHCTBHE JIGKAPCTBEHHOT'O CPE/I-
CTBa OIICHUBAIIU C UCIIOJIb30BAaHHEM BO3PACTAOIICH-yOBIBAIOMICH T0O3bI, T.€. CHAYaa J03bI BBOJWIH B MOPSIKE
BO3PACTaHMUs, a 3aTEM TC XKE JIO3bI BBOJMIN B MOpAIKe YObIBaHUA. [103TOMY, TS KQXKIOH O3Bl MMPOBOJMIIH J1Ba
OTIpeIeIeHUs.

g cpaBHEHHS XapaKTEPHUCTHK TECTa HA 3alIOMHHAHUE Y KPBIC C BO3PACTHBIMU HapYIICHUSMH IPU JIBYX-
YacOBOW OTCPOYKE B MPOIECCE MCCICIOBAHMS BBHIIOIHEHHS MOBEACHYECKOH 3a1a4di B paJiajbHOM BOCEMHUPY-
kaBHoM JabupuaTe (RAM) B YCIOBHSX BBEICHHUS Pa3IMIHBIX J103 MeTWI 3,5-mudeHunnupuaaznn-4-
KapOOKcHiIaTa M TuTane0o I KOHTPOJIS HCIOJB30Bad MapaMeTPUIECKYI0 CTAaTUCTHKY (MapHbIE t-KPpUTEPHUH)
(cm. ¢wur. 1). Cpeanee unciio omuOOK, KOTOPOE PETUCTPUPOBATIOCH B UCIIBITAHUAX, OBIIIO 3HAYUTEIHHO MECHBIIIE
B CIy4ae BBEICHHS MeTWI 3,5-nudeHmmupuaa3na-4-kapOoKkcuiaTa B 103¢ 3 MI/KT (CpefHee KOJIMYECTBO OIIH-
Ook-+cranmapTHas ommbka cpeanero (SEM)=1,31+0,40), uem mipu BBeAeHUH Tane0o sl KOHTPOJIs (CpemHee
gucio ommOok+=SEM=3,13+0,62). ITo cpaBHeHHIO ¢ TuTane00 AJIsT KOHTPOJISA, MeTHA 3,5-muderumnmmupunazua-4-
KapOOKCHJIAT 3HAYUTENBHO YIIydIlIal XapaKTepUCTUKH MaMsTH rpu fo3e 3 mr/kr (t (7)=4,233, p=0,004).

TepaneBTHyeckas 103a 3 MI/KT CTaHOBMIIACH HEA(PPEKTHBHOM, KOTZIa KPBIC C BO3PACTHBIMH HAPYIICHUSMH
omHOBpeMeHHO oOpabateBamii 0,3 mr/kr TB21007, oOpaTHBIM aroHHCTOM OS-COIEPIKAIeTo perenTopa
GABA,. Cpennee uuciao OmHMOOK, JOMYLICHHBIX KpPHICAMH, IOJBEPTHYTHIMH KOMOMHHPOBAaHHOHM Teparuu
TB21007/metnn  3,5-mudennnnupunazni-4-kapookcunar (0,3 mr/kr TB21007 ¢ 3 wmr/kr metmn 3,5-
mudeHnmupuaa3uH-4-kapOokcniaara) coctaBiusuio 2,88+1,32 1 HAYEeM HE OTIMYAIOCH OT KPBIC, KOTOPBIM BBO-
WK TUTane6o U1l KoHTpoutst (cpeaHee uncio ommbok 3,13%1,17). Takum oOGpa3om, Bo3melcTBHE MeTHI 3,5-
IuQeHUIMUpHIa3nH-4-KapOOKCHIaaTa Ha NPOCTPAHCTBEHHYIO WaMATh SBISIETCS 3aBUCHUMBIM  OT  Ol5-
conepxaiero peruentopa GABA, (cM. ¢ur. 1).

(B) Bnustane metun 3,5-mudennnmupuaasui-4-kapOokcuiaaTa Ha 3aHATOCTh OLS-COIEPIKaIETo perenTopa
GABA,.

JKuBoTHbIE.

Jlnst uccmemoBaHus 3aHATOCTH O.5-coaepikamiero perentopa GABA, HCHONB30BaiM B3POCIBIX CAMIIOB
kpsic smaNK Long Evans (macca 265-295 1, Charles River, Portage, M1, n=4 kpsicsl B rpymne). Kpeic pa3aensHo
MOMEILATH B BEHTWIMPYEMBIX CTEJIaXKaxX U3 Hep>KaBeIoleH cTalu B peskuMe nukia qus u Houu 12:12. Kopm u
BOJa OBUIM IOCTYNHBI Oe3 orpaHmdeHHs. [|Jii MpoBeICHUS TOMOTHUTEIBHBIX HCCIICAOBAHUHA C IIETBI0 OICHKU
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BO3ACUCTBHS COCAMHEHHUH MpU MOBEJCHUECKU aKTUBHBIX J03aX HCIOJIB30BAIM MOJIOJBIX WM B3POCIHBIX KPBIC
muaun Long Evan (n=2-4 kpsICH B rpymme).

CoennHeHHS.

Ro 15-4513 ucmonp30Banyu B Ka4eCTBE MEUCHOTO Mapkepa 3aHATocTH perenropa (RO) ans caitro oS5 pe-
nentopa GABA, B runmoxamne u Mo3xeuke. Ro 15-4513 Obut BRIOpaH B KadecTBE MEUEHOTO MapKepa B CHIIY
€ro CeJEeKTUBHOCTH B OTHOLICHUH oS5-coiepikamero peunentopa GABA, oTHocuTenbHO apyroi anbda-
cyOBeqHAIEL, copepkaieii peuentop GABA,, 1 B crity TOrO, 9TO OH yCIEIIHO MCIIOJIB30BANICS IS HCCIEI0-
BaHMH 3aHATOCTH a5-copepikamiero peuentopa GABA, Ha XMBOTHBIX M Jonsx (cM., Hanpumep, Lingford-
Hughes et al., J. Cereb. Blood Flow Metab. 22:878-89 (2002); Pym et al., Br. J. Pharmacol. 146: 817-825
(2005); m Maeda et al., Synapse 47: 200-208 (2003)). Ro 15-4513 (1 mxr/kr) pacTtBOopsiiH B 25% THIPOKCHII-
TPOTHII-0eTa-IIKIOIEKCTPUHE ¥ BBOAWIM BHYTPUBEHHO 3a 20 MUH 0 TPOBEAEHUS OICHKH 3aHATOCTH peIer-
topa. Metun 3,5-nudennnmupunaznn-4-kapookcmaat (0,1-10 Mr/kr) 611 cuaTe3UpOoBaH Gupmoit Nox Pharma-
ceuticals (India), ero pactBopsim B 25% THAPOKCHI-TIPONIUI-0ETa-IMKIOAEKCTPUHE U BBOAWINA BHYTPUBEHHO 32
15 nepen BBeneHneM MedeHOTO Mapkepa. CoequHEHUs BBOIWIN B 00beMe 0,5 MII/KT, 32 HCKIIFOUCHHUEM CaMOM
BBICOKOW JI03bI MeTHN 3,5-mudenmtmupunazui-4-kapookcmwiata (10 MI/kr), KOTOpy BBOIIIN B oObeMe 1
MJI/KT, 4TO 00YCIIaBIIMBaJIOCh OTPaHMYEHHON PaCTBOPHMOCTBIO.

[IpuroToBneHue u aHaau3 TKaHEH.

Kpric ymMepIIBIsAIM cMeLUIeHUEM LIEHHBIX MO3BOHKOB uepe3 20 MMH MOCIe UHBEKIIMUA MEUEHOTO MapKepa.
BrIcTpo ymansuii MO3T HENUKOM U CIIeTKa CIIOJIACKUBAIN €T0 CTePHIbHON BoAoH. CINTYIO U3 TYJIOBHUINA KPOBB
cobupanu B mpobupku dnmeHaopda, odpadotanasie ¢ momonisio IATA, U XpaHUIU Ha HATYPAJILHOM JIBAY JI0
3aBepIICHHS UCCIeTOBaHMA. [ HITITOKaMIT 1 MO3KETOK pa3pe3ad Ha YacTH M XPaHWIHN B MPOOHpKax DUIEHIOP-
(ha o6beMoM 1,5 MIT Ha eCTECTBEHHOM JIbY JI0 MIPOBENCHUS OUOIICHU TKaHEH. Y KpbIC, HE MOTyJaBITUX MEIUKa-
MEHTO3HOT'O JICYCHHUS, COOMpaH MecTh 00pa3IoB TKaHEW KOPHI TOJIOBHOTO MO3Ta /IS HCIOJIB30BAHUS TIPH TI0-
CTPOCHHH KPUBBIX XOJIOCTOTO M CTaHAAPTHOTO 00pasia.

Aneronntpun, coaepxammuit 0,1% MypaBbUHOI KHCIIOTHI, 100aBIISUIN K KaXkAOMYy 00pasiy B o0beme, B Ue-
TBIpE pa3a NpeBBIAIOIEM Maccy oOpasua TkaHu. [l oOpasnos crannmaprtaoit kpusoit (0,1-30 HI/T), 00beM
alleTOHUTPWIA yYMEHbIIAIM Ha BEJMYMHY pPacCUMTAHHOrO oObeMa craHzapra. OOpaszen roMOoreHH3NpOBalH
(FastPrep-24, Lysing Matrix D, 5,5 m/c, B Teuenne 60 ¢ nim npu MomHocTd 7-8 BT ¢ ucnonbp3oBaHHEM yiIbTpa-
3ByKoBoro nesunrerparopa Fisher Scientific) u nentpudyruposanu B Teuenue 16 mun npu 14000 o6/mun. Ha-
nocanounyro xuakocts (100 mk) paz6asmsn 300 Mk crepuinbHO# Boas! (pH 6,5). DToT pacTBop 3arem THia-
TENBHO TIEPEMEIIMBAIN W aHAIM3WPOBAIM METOIOM JKHIKOCTHOW Xpomarorpaduu C TaHIEMHOW Macc-
cunektpomerpueir (LC/MS/MS) ©a comepkannme Ro 15-4513 (medeHbri Mapkep) W MeTtwin  3,5-
I eHnTupUaa3uH-4-kapOoKcuIara.

Jlnst ompeneneHuss KOHIIGHTpAamWid B IIa3Me KpOBH, 00pasibl KpoBH IeHTpudyrupoBam mpu 14000
06/mMuH B Teuenue 16 muH. [Tociie nenTpudyrupoBanus, 50 MI HAZOCATOIHON KUAKOCTHU (TIa3MBI) U3 KaXIOTO
obpasma mobasmsumi k 200 Mk aneronutpmia wioc 0,1% MypaBeuHON KHCHIOTHL. i1 KpUBOW CTaHAAPTHBIX
o6pasioB (1-1000 Hr/mir) 00bEM alleTOHWTpPUIIA YMEHBIIATN Ha pacdeTHHIH 00beM craHmapra. OOpa3usl oOpa-
0aThIBAJIM yIHTPA3BYKOM B T€UEHHE 5 MUH Ha yJIbTPa3BYKOBOH BOJSIHOW OaHe, 3aTeM LEHTPU(YTHPOBAIN B Te-
yernue 30 mun npu 16000 06/muH. 13 kaxnoit nmpobupku ¢ oOpasuom oroupanu 100 M HagocagoIHON KUIKO-
CTH W MOMEIIAIM B HOBBIN CTEKISHHBIN ()IaKOH JJIs aBTOH03aTopa U 3aTeM noOaBismi 300 MK CTepHIIBHON
Bos! (pH 6,5). DTOT pacTBOp 3aTeM THIATENHHO MEpPEMEIINBAIN U aHanu3upoBain MetogqomM LC/MS/MS Ha co-
JiepkaHue MeTHa 3,5-mudeHnImupuaa3nH-4-kapOoKcuara.

3aHATOCTH penenTopa ONpeaesiii METOJOM OTHOIICHHS, B KOTOPOM CPaBHHUBAIOT 3aHATOCTH B THIIIOKAM-
ne (o0macTb ¢ BBICOKOW IUIOTHOCTBIO a5 penentopa GABA,) ¢ 3aHATOCTBIO B MO3Xedke (001acTh ¢ HU3KOH
IUIOTHOCTEIO a5 perentopoB GABA ) ¥ TOTTOTHUTEIBHO TPU BBEICOKOMH JT03€¢ OTPUIATEIHHOTO AIIIOCTEPHUECKO-
ro moxayisitopa L-655,708 (10 Mr/kr, BHYTPUBEHHO) JIJIsl OTIPEICTICHISI IIOJTHON 3aHATOCTH.

BBenenne 1urane0o W 3aTeM BBEJCHHE MedeHOro mapkepa Ro 15-4513 B mosze 1 MKI/Kr, BHYTPHBEHHO,
NPUBOAMWIO K B 5 pa3 Gosee BbICOKOMY ypoBHIO Ro 15-4513 B runmnokamme (1,9340,05 HI/r) no cpaBHEHHIO C
mo3zxkeukoM (0,36+0,02 ur/r). Merun 3,5-audennnmnupunaznn-4-kapookcunar (0,01-10 MI/kr, BHyTpHBEHHO), B
3aBUCHUMOCTH OT JI03bI CHYKAM CBsi3bIBaHue Ro 15-4513 B runmokamre, He Bivss Ha ypoBHU Ro 15-4513 B mo3-
xkeuke (¢ur. 2) npu go3e 10 Mr/Kr, BHyTpUBEHHO, NeMOHCTpUPYS > 90% crenenu 3ansroctu (¢ur. 3). Oba me-
TO/A pacyeTa 3aHATOCTU PEIEenTopa, METOJ] COOTHOIIIEHHUS MITH C UCITOJIb30BaHueM L-755,608 mis onpeneneHus
3aHATOCTH, JAIOT OYEHb CXOIHBIE Pe3yNbTaThl uia 3HadeHwd EDsy mis Metwn-3,5-gudeHuwnmupunasua-4-
KapOOKcwiIaTa Kak Juis 03sl 1,8 Mr/kr, Tak u st 1,1 Mr/kr.

Conepxxanue MeTi 3,5-aneHIICHIIHPHAa3HH-4-KapOoKcmaTa ObUIO HIDKE Ipejiesia KOJINYeCTBEHHOH
onenku (BQL) mpu mo3e 0,01 Mr/kr, BHyTPUBEHHO, KaK B TUIa3Me, TaK U B TUIITIOKAaMIIC, HO OH ObLT OOHApYyXeH
IPY HU3KHUX COJEPKaHMAX B Tunrokamie npu gose 0,1 mr/kr, BHyTpuBeHHO (cM. Tabi. 3). ComepskaHue B T'HII-
MOKaMIIe XapaKTepU30BaIOCh JIMHEHHON 3aBUCUMOCTBIO, Tak 10-kpaTtHoe yBenmuuenue n03bl oT 0,1 mo 1 mr/kr
NPUBOAMWIO K 12-KpaTHOMY YBEIHMUYECHHUIO COAEpKaHUs. Y BenudeHue 1036l oT 1 10 10 MI/Kr, BHyTpHBEHHO, yBe-
JUYHUBAIIO COJIEP’)KaHUE TOJBKO B Oosiee ueM 5 pa3. CopepkaHue B IIa3Me YBEIMUUBAJIOCh B 12 pa3 mo mepe
yBenmdeHus 10361 oT 1 10 10 MI/KT, BHYTPHBEHHO.
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TIpY JICYCHUH TPYIIIBI MOJIOBIX KpbIc TMHKUU Long Evans

Iosa %RO $RO
IlnasMa
(Mr/xT, (L-655, 708 (mMmeTOq T'unnoxramrt
HI'/MJ
BHYTPU— MeTon) COOTHOIMEHMU) HT/T (SEM)
(SEM)
BEHHO) (SEM) (SEM)
19,2 15,7 BQL BQL
0,01
(11,1) (9,1)
16,4 13,4 BQL 14,6
0,1
(4,9) (4,0) (3,5)
38,5 31,5 62,8 180,0
1
(11,2) (9,1) (6,1) (10,3)
110,0 90,2 763,5 947,2
10
(6,0) (5,4) (85,7) (51,3)

Tabnuma 3

3ansarocts (%) a5-comepxkaimero perenropa GABA 4 metwn 3,5-andenunmupuaa3ua-4-kapookcunarom (0,01-
10 mr/kr, BHyTpuBeHHO). Conepxanue MeTi 3,5-nmudenunnupua3na-4-kapOoKcniaTa B TUIIIOKaMIIE U IIJIa3Me

B KOTHUTHBHBIX MCCIIEIOBAHUSIX JUISl ONIPEAEICHHS BO3ICHCTBYS MMOBEACHIECKH 3HAUNMBIX /103 TIPOBOIHIIH
JIOTIOJTHUTENbHBIC UCCIIE0BaHUS Ha MOXKMIBIX Kpbicax JmHun Long-Evans. Takxke onpenensin Bo3necTBIE Ha
MoJI0/bIX KpbIc inHNK Long-Evans, mi1st Toro 00beAMHUTE ¢ UCCIIEAOBAHUSIMH, CBSI3aHHBIMH C N3yYCHUEM 3aHs-
TOCTH PELENTOPOB, KOTOPbIE ITPOBOAMINCH HA MOJIOJBIX KpbIicax IuHUN Long-Evans. Bo3aeiicTBus Ha MOJOABIX
Y TIOXKWIIBIX Kpblc TMHUU Long-Evans ObII0 OTHOCHTENBHO MOXOXHUMHU (Tadun. 4, ¢ur. 4). Yenudenue 1036l B 3
pasa ot 1 10 3 MI/KT HHTpaNepUTOHEATHHO IPUBOWIO K 00JI€€ BRICOKOMY YBEIMICHHIO, YEM TPOTIOPIIHOHATHHO
J103€, COJICpKAHUS Y MOJIOJBIX M MOKMIIBIX KPBIC, KAK B THUIIIOKAMIIE, TaK U B IJIa3Me, TP YBEITUYECHUH B IIpe/e-
nax ot 4,5 1o 6,6 pas.

Tabnmma 4
Coneprxanue MeTHI 3,5-1udeHImupUaa3nH-4-kapOoKCHIaTa B TUIIIOKAMITE U
IUTa3Me MOJIOABIX KphIc inHNH Long Evans mo rpymmam nedeHus

MoJsionele MoJjionele IToxuiisle IToxuiisle
KPBICH KPBICEL KPBICH KPBICEL
Iosza
T'mnnokami IlnasMa T'mnnokami IlnasMa
(MT/XT,
ur/o HIT'/MJ HD/T HI'/MJ
MHTpa—
(SEM) (SEM) (SEM) (SEM)
IEPUTOHEAaJIBHO )
25,9 20,0 38,8 45,2
1
(1,7) (1,4) (21,7) (29,0)
129,1 132,9 177,5 196
3
(22,4) (19,5) (19,5) (18,2)

B uccrnenoBanmsx 3ansroctu perenropa (RO), conepxanne 180 Hr/r B runmokammne (1 Mr/kr, BHyTpHUBEH-
HO) COOTBETCTBOBAJIO 3aHATOCTH perientopoB 32-39%, B 3aBUCMIMOCTH OT METOa, HCIIOIB3YEeMOTO IJIS OTpesie-
nerust RO. DTo conmepkanre cOMOCTaBUMO C COAEPKAHUEM Y TIOKMIIBIX KPBIC MPHU J103€ 3 MI/KT, BBOJUMOW HH-
TpamnepruTOHEaTbHO, YTO YKa3bIBAaET Ha TO, YTO I KOTHUTHBHON 3()(EKTHBHOCTH B 3TOM Mozenu Tpedyercs 30-
40% RO.

DTH HUCCENOBAHUS MOKA3alU, YTO METHI 3,5-ITu(eHIIIHPUIA3HH-4-KapOOKCHIAT BBI3BIBACT T0303aBHCH-
MO€ yBEIMYCHHE 3aHATOCTH oS-comepkamiero pemnentopa GABA,. Merun 3,5-mudennnmupuaazui-4-
KapOOKCHIIAT TAKXKE XapaKTePU30BaJICS BRICOKHM COJICPIKAHUEM B MO3T€ IPH COOTHOIICHUH COACPIKAHUE B MO3-
re/cogepkanue B Iwiasme > 1. Kpome TOro, wccienoBaHUs MPOJCMOHCTPHPOBANHN, YTO METHI 3,5-
T CHIIMUPHUIA3UH-4-KapOOKCHIIAT TPOMYIHPYET CBOE YCHWIIMBAIONICe KOTHHTHUBHOC ICHWCTBUE B PE3yNbTATEe
MMO3UTUBHOM aJNIOCTEPUIECKOM MOAYISIAH o5 moATHma perentopa GABA .

Ipumep 108. Bo3zpefictBue s3tun 3-metokcu-7-metun-9H-0enso| flumunaso[1,5-a][1,2,4]rpuazono[4,3-
d][1,4]mnazenun-10-kapbokcuiaTa Ha KpbIC ¢ BO3pacTHRIMH HapymeHusmu (Al).

Otun 3-meTokcu-7-metmn-9H-6en3o0[ flumunazo[ 1,5-a]-[1,2,4]rpuazono[4,3-d][ 1,4]muazenun-10-
KapOOKCHJIAT, COOTBETCTBYIONMI coequaeHnio Ne 49 B mybmukamuu Achermann et al. Bioorg. Med. Chem.
Lett., 19: 5746-5752 (2009), siBnsieTcsl CEJIEKTUBHBIM arOHUCTOM 0.5-coiepikaiiero perenropa GABA,.

Bo3znetictBue atun 3-meTtokcu-7-metun-9H-6en3o[ flumunaso[1,5-a][1,2,4 ] rpuazono[4,3-d][ 1,4 imazernmn-
10-xapbokcuaTa Ha COXpaHEHUH MPOCTPAHCTBEHHOHN MaMATH in Vivo y KPBIC C BO3PACTHBIMU HAPYIICHUSMHU
(Al) oneHMBAIM METOJIOM PaIUATBHOTO BOCEMUPYKaBHOTO JTadupuHTa (RAM), KOTOPEIH OBLT IO CYIIECTBY aHa-
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JIOTHYEH METONy, onucaHHoMy B npumepe 107(A), ucrons3ys mianedo B kadecTBe KOHTPOIs (25% mMKIoaek-
CTpPHMHA, KOTOPBIH ITPUMEHSUIN 3 pa3a: B Havaje, CepeIHE U KOHIE BOCXOSIIEH/ HUCXOAAIIEH CEpUH) U JIO3bI C
mecTbio pa3HeiMu KoHIeHTpanusmu (0,1 mr/kr, 0,3 mr/kr, 1 mr/kr, 3 mr/kr, 10 mMr/xr u 30 Mr/kr, Kaxgas no3a
MoJIBEprajach JIBOHHOMY WCTIBITAHHUIO) ST 3-metokcu-7-metmn-9H-6en3o[flumumazo[ 1,5-
a][1,2,4]rpuazono[4,3-d][ 1,4]mnazenun-10-kapOokcmnara. TOT ke IKCTIEPUMEHT MOBTOPSUIH, UCIIOJIB3YS TO XKE
mianedo JUIs KOHTPOJII W JIO3bI OTHI 3-MeTokcH-7-meTun-9H-6en3o[ flumunazol1,5-a](1,2,4]rpuazono[4,3-
d][1,4]mazennH-10-kapbokcunara, rae mianedo Uit KOHTPOJS TOABEPrail UCIBITAHUIO 5 pa3, A03y 3 MI/KT
ot 3-meTokcH-7-Metun-9H-6en3o[ flumunaszo[1,5-a][1,2,4]rpuazono[4,3-d][ 1,4 ] inazenun- 1 0-kapOokcuIaTa
MOABEpTajM WCHBITaHWIO 4 pa3a W Jpyrue J03bl 3TWI 3-MeTokcu-7-metmn-9H-6enso[ flumunasol1,5-
a][1,2,4]rpuazono[4,3-d][1,4]nnazenun-10-kapOOKCHIIaTa TOABEPraIv UCIIBITAHUIO J1BA pa3a.

Jlns cpaBHEHHMsT XapaKTEPUCTHK TeCTa HA 3alIOMHHAHUE Y KPBIC ¢ BO3PACTHBIMHU HAPYIICHUSAMU MPH YECTHI-
pex4acoBOi OTCPOUKE B IPOIECCe UCCIECIOBAHMS B paliaibHOM BOCEMHUpYKaBHOM JabupuaTe (RAM) B ycio-
BUSX BBCICHUS pA3IMYHBIX JI03 JTWI 3-MeToKcH-7-MeTun-9H-6enso[flumunaszo[1,5-a][1,2,4]tpuazomno[4,3-
d][1,4]mnazenun-10-kapObokcunara U IUanedo Ui KOHTPOJS HCIIOJB30BAJIM HapaMETPUUECKYIO CTaTUCTUKY
(mapubie t-kputepun) (cM. ¢wur. 5). Ilo cpaBHEeHHIO C BelneHHEM IUTAlEe00 I KOHTPOJS, dTHII 3-METOKCH-7-
MeTm-9H-6en3o[flumunazo[ 1,5-a][ 1,2,4]tpuazono[4,3-d][1,4]mnazenun-10-kapOoKCHIIaT 3HAYUTEILHO yIIyd-
maJl XapaKTePUCTUKH MmaMaTu nipu jgo3e 3 mr/kr (t (7)=4,13, p=0,004 wm t (7)=3,08, p=0,018) u mpu mo3ze
10 mr/xr (t (7)=2,82, p=0,026).

Kpome Toro, wccimemoBamy — BO3NEHCTBHE  OTHI  3-MeTOKcH-7-MeTuia-9H-6enso[ flumuaaszo[1,5-
a][1,2,4]rpuazono[4,3-d][1,4]nnazenun-10-kapOokcHiIaTa Ha 3aHATOCTH O5-coaepkaiero pernentopa GABA, B
COOTBETCTBUU C METOJIMKOH, KOTOpas, MO CYIIECTBY, aHAIOTHIHA METOMKE, ornmrcanHoi B mpuMepe 107(B) (cm.
BBINIE). OTO  HCCIEIOBAaHUE  IOKA3ajo, YTO OTHI  3-MeTOKcH-7-MeTuia-9H-0enso[flumumaso[1,5-
a][1,2,4]rpuazono[4,3-d][1,4]nnazenun-10-kapookcmiat (0,01-10 Mr/kr, BHyTPHBEHHO) YMEHBIIAN CBSI3bIBAHUE
Ro 15-4513 B runmoxamne, He Bimsist Ha ypoBHU Ro 15-4513 B Mo3xeuke (¢ur. 6) npu noze 10 Mr/kr, BHyTpH-
BEHHO, JIEMOHCTPHUPYS 3aHATOCTE > 90% (¢wr. 7).

IMpumep 109. Uccnenosanue BozaeHcTBus 6,6-muMeTHiI-3-(3-rHapoKCHIPONIII)THO- 1 -(THa30-2-11)-6,7-
quruapo-2-6ensornoden-4(SH)-oHa Ha KpBIC ¢ BO3pAcTHBIMHM HAapYIICHHSMH C HCIIOJIb30BAaHWEM ITOBEACHYE-
CKOH 3a71auu B BOJHOM JlabupuHTe MOoppuca.

6,6-JInmeTiin-3-(3-ruApoKCUnponiI) THO- 1 -(THazon-2-nin)-6,7-nurunpo-2-6enzotnoden-4(SH)-on, coot-
BETCTBYIOIMKA coenuHeHuto 44 B myOnukaruu Chambers et al. J. Med. Chem. 46: 2227-2240 (2003), sBiseTcs
CEJIEKTUBHBIM arOHUCTOM 05-coaepikaiuero perenropa GABA 4.

Bo3znetictue 6,6-muMeTHI-3-(3-TUAPOKCHTIPOITHIN ) THO- | -(THa301-2-11)-6, 7 - Iuruapo-2-6eH30 THO e H-
4(5H)-oHa in vivo Ha coXpaHeHHe MPOCTPAHCTBEHHON MaMATH y KPBIC ¢ BO3pPACTHRIMH HapymeHusmu (Al) ore-
HUBAJM C WCIIOJIb30BAHUEM ITOBEICHUECKON 3aJjau B BOJHOM JiabupuHTe Moppuca. BogHbIit 1abupuHT mpen-
CTaBJIIeT CO0OH OacceiH, OKpYKEHHBIH HOBBIM HaOOPOM pasipaskUTeNel, oTHOCSIMXC K Jabupunry. [Ipoto-
KOJI 00y4YeHHs JUIsl BOJAHOTO JIAOMPUHTA MOKET OBITh OCHOBAH Ha 3ajade MOJU(UIIMPOBAHHOTO BOJHOTO JIaOu-
pHUHTa, KOTOpas, Kak ObUIO TOKa3aHO, sABJsAeTCs 3aBUcHMOM oT rumnmokamna (de Hoz et al., Eur. J. Neurosci.,
22:745-54, 2005; Steele and Morris, Hippocampus 9:118-36, 1999).

Kpsicam ¢ BO3pacTHBIMH KOTHHUTUBHBIMU HAPYIICHUSIMH UMILIAHTHPOBAIN OJHOCTOPOHHE KAHIONIO B 00-
KOBOU skenynouek. CTepeoTakCHIecKrue KOOPAMHATHI ObLTH cienyromumu: 1,0 MM OCTEpHOPHO K TeMEHH, 1,5
MM JaTepajbHO K CpeAHEeH TMHUHU U 3,5 MM BEHTPAIBHO K IMMOBEPXHOCTH depena. [[pubamsuTensHo depe3 Heae-
JIIO TTOCJIE BBI3IOPOBIICHHS, KPBIC MIPEABAPUTEIILHO TPEHUPOBAIIM B BOJTHOM JIAOUPHHTE B TeueHue 2 auew (6 mo-
TIBITOK B JICHB) C IEJIBI0 0OHAPYKEHHUS MOTPYKEHHOH B BOAY CIIacaTEbHON IIaT()OPMBI, CKPBITON IOJT TOBEPX-
HOCTBIO BOZBI B OacceifHe, B KOTOPOM MECTOIOJIOXKEHHE TNIaT(OpPMBI eKeTHEBHO MEHSIN. B mporecce npeasa-
PHUTEIHLHOMN TPEHUPOBKH BHYTpIKETyn09K0oBYI0 (ICV) nH)Y3UI0 HE POBOIMIH.

IMocne mpenBapuTeNbHONH TPCHUPOBKH, KPhICAM BHYTPHIKEITYIOYHO WH(PY3HMOHHO BBOMIN win 100 MKr
6,6-numeTnI-3-(3-TuAPOKCUIIPONHI ) THO- | -(THa3071-2-11)-6, 7-nuruapo-2-6enzotnoden-4(SH)-on (n=6) B 5 mxn
DMSO, unu mnane6o B Bume DMSO (n=5) 3a 40 MUH 10 TPSHUPOBKY M HCIIBITAHHS B BOJHOM JTabupuHTe. Tpe-
HUPOBKA COCTOSIO U3 8 MOMBITOK B JICHh HA MPOTSHKCHUU 2 ITHEH, KOTa CKphITas criacaTenbHast mardopma oc-
TaBaJaCh Ha OJTHOM U TOM ke Mmecte. Kpbicam naBamu 60 ¢ sl HAXOXKICHUS TUIATPOPMEI C TIEpEPhIBAMH MEXKITY
nonbsITkaMu 60 c. Uepes 24 4 mocie OKOHYAHUS TPEHUPOBOK JJISI KPBIC TIPOBOIMIH MpoOHOe ucnbiTanue (120 c),
TIPH KOTOPOM TiaTdopMy ynamsui. [Ipomecc TpeHHPOBKH COCTOSIT U3 4 OJIOKOB, M B K&KJIOM OJIOKE TIPOBOIMIN
4 TPEeHHPOBOYHBIX MOTIBITKH.

KpbIChl, KOTOpPHIM BBOAWIN IuTaniebo u 6,6-muMeTni-3-(3-TuapoKCHTIPOITHN)THO- 1 -(THaszomn-2-mn)-6,7-
TUTHIpO-2-0eH30THodeH-4(5H)-0H, 00HApYKUIH criacaTeNbHYIO TIaT(GopMy MPUOIU3UTEIHHO 32 OJTHO U TO JKE
BpeMs B Hadaie TpeHHpoBKHU (010K 1). B 3ToM Giioke TpEeHUPOBKH, KPHICHI, KOTOPHIM BBOAMIIM IUIanedo u 6,6-
JTUMETHIT-3 -(3-TUAPOKCUTIPOTIHII) THO- | -(THa3011-2-11)-6,7-nuruapo-2-6enzotuodpen-4(SH)-on, Tpatwmm mpu-
Onmu3uTenbHO 24 ¢ IS HAaXOXKJACHUS cracaTelbHON TuiaTdopmbl. OIHAKO KPBICHL, KOTOPHIM BBOIWIN 6,6-
JUMETHI-3-(3-ruApOoKCHIpOITvI) THO- 1 -(THa301-2-11)-6, 7-nuruapo-2-6ensoruopen-4(SH)-oH, B KOHIE TpeHH-
poBkH (610K 4) OBUTH CIOCOOHBI HAXOUTH ILIATGOpMy Oosee 3h(heKTHBHO (T.€. ObICTpee) YeM KPBICHI, KOTOPBIM
BBOJIWJIM TOJBKO Tuiane6o. B 6roke 4 KpBICH, KOTOPBIM BBOIMIN 6,6-IMMETHII-3-(3-THAPOKCUIIPOIIIIT)THO- 1 -
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(Tnazon-2-un)-6,7-muruapo-2-6enzornoden-4(SH)-on, Tparnnm npubdanzutensHo 9,6 ¢ A HAXOXKAEHHS craca-
TeNbHOM MIaTdopMBl, B TO BpeMs Kak KPbICH, KOTOPBIM BBOAWIM ILTane0o, TpaTuiau npubdiansutensHo 19,69 c.
OTH pe3yNIbTaThl MO3BOJSAIOT CAENATh BBIBOJ O TOM, YTO 6,6-TUMETHII-3-(3-THIPOKCUITPOTIFII)THO- | -(THa3051-2-
nn)-6,7-nurunpo-2-6en3zotrnoden-4(5SH)-oH MoBkIMIaT CIOCOOHOCTh KPBIC K PEIISHUIO 3aa9i H3y4eHHUS BOTHO-
ro nabupunTta (cMm. pur. 8(A)).

B mporniecce ucnbiTannii mocie 24-4acoBoi TPEHUPOBKYU cIiacaTelbHylo Tuiatdhopmy ynamsuma. s uccie-
JIOBaHUS JONTOCPOYHOIN MaMATH KPBIC, (PUKCHPOBAIN XapaKTEpPHbIE OCOOCHHOCTH IOWCKA/TIABAHUS KPBIC VIS
OTIpeNIeNIeHUs] TOTO, IOMHST JIM KPBICHL, TAE PACIOJIOXKEHA cracaTeNbHas miatdpopma. B aTom nensitanny, "me-
JieBasi KoyblieBast 30Ha" 0003Hadasa 001acTh, KOTOpas B 1,5 pa3a mpesslmiana pa3mMep criacaTeJIbHOW m1aT(opMbl
W OKpyXajla TO MECTO, I'/le HaXoJuJach cracaTeibHas IuiaTgopma BO BpeMs INpeIBapUTENbHBIX TPEHHPOBOK.
"[IpoTnBOIOIOXKHAS KOJIbLEBas 30Ha" MPEACTABIIET COO0H KOHTPOIBHYIO 00JIacTh TOTO e pa3Mepa, YTo M Iie-
JieBasi KOJIbIEBasl 30Ha, KOTOpasl pacriojarajack HalpOTHB 1eJIeBOI KOJIbIIEBOW 30HBI B OacceliHe. Ecim KpbIch
MMEJH XOPOIIYIO JIOJNTOCPOYHYIO ITaMsTh, TO OHU CTPEMMIINCH MIPOBOJUTH OMCKH B 00JaCTH, KOTOpasi OKpYysKa-
JIa MECTO HaX0XKJCHUS IIIaTOPMBI BO BpeMS IIPEBAPUTEILHBIX TPEHUPOBOK (T.€. B "11€1eBOH" KOJIBIIEBOH 30HE,
a He B "MIPOTUBOTIOIOXKHON" KOJIBIIEBOW 30HE). "BpeMs HaxoXACHMs B KOJBIEBOW 30HE" TPENCTABIIET COOOH
KOJIMYECTBO BPEMEHH B CEKYHIaX, KOTOPOE KpbIca IOTpaTHia B IEIIEBOW KOJBIIEBOH 30HE WM B MPOTHBOIO-
JIO’)KHOM KOJTbIIeBOH 30He. "Uncio (#) mepecedeHni" KONbIIEBON 30HBI MPEACTABISET COOOM YHCIO CIIydaeB, KO-
T/1a KphIca MeperuTbIBaia Yepes LHeIeBYI0 KOJIBIEBYIO 30HY WM MIPOTHBOIOIOKHYIO KOJIBIIEBYIO 30HY.

KpBICEI, KOTOPBIM BBOAMIM IUTAIe00, TPATHIIM CTOJIBKO YK€ BPEMEHH B IIEJIEBOI KOJIBILEBOW 30HE, CKOIBKO
Y B IPOTUBOIIONIOKHON KOJIBIIEBOM 30HE, YTO YKa3BIBAJIO HA TO, YTO ATH KPBICHL, IO-BUIUMOMY, HE TIOMHHIIH, TIE
HaxOAMJIACh IIaTGopMa BO BpeMs NpEIBapUTEIbHBIX TPEHUPOBOK. HanmpoTus, KpbICH], KOTOPHIM BBOAWIN 6,6-
JUMETHI-3-(3-rHApOoKCHIpOITvI) THO- 1 -(THa30i-2-1m1)-6, 7-nurunpo-2-6ensoruodpen-4(5SH)-on, npoBonwim 3Ha-
YHUTEJIFHO OOJIbIIE BPEMEHH B II€JIE€BOM KOJIBIIEBOM 30HE M Yallle NepeceKain "LIEeNeBYI0 KOJIBIEBYIO 30HY" 110
CPaBHEHHIO C TEM BPEMEHEM, KOTOPOE OHU IPOBOIWIN B MPOTHUBOIOJIOXXHON KOJIBIIEBOW 00IaCTH, WIIN KOJINYe-
CTBOM pa3 MepecedycHus "MPOTHBOMOIOKHON KOJBIIEBON 00macTu". DTH pe3yNbTaThl CBUICTEIBCTBYIOT O TOM,
910 6,6-mTMMeTHI-3-(3-THAPOKCUTIPOITNI ) THO- | -(THa301-2-110)-6, 7-auruapo-2-6enzornoden-4(SH)-on ymydmanr
JIOJITOBPEMEHHYIO IMaMATh KPbIC IIPH PEIICHUN 33aJ]auy U3ydeHus BogHOoTro JadbupunTa (cM. dur. 8(B) u 8(C)).

CoennHEHHS 0 HACTOSIIEMY H300pETCHHIO NEeMOHCTPHPOBATH IO3WTHBHOE AJUIOCTEPHUECKOE MOIYIS-
TOpHOE Bo3/eiicTBUE Ha a5-conepxkamuii penentop GABA, (cM., B kadecTBe mwinmocTpanu, npumep 106). Otu
COEIMHEHUsI CIIOCOOHBI ycunuBath neiictBue GABA B a5-conepxkamiem peuenrtope GABA 4. [Tostomy, coenn-
HEHHS N0 HACTOSIIEMY M300pETEeHHIO JODKHBI MPOAYIMPOBATH 3(p(eKThl, ycrnuBaonie KOTHUTHBHYIO (YHK-
IIUIO Y KHBOTHBIX C BO3PACTHBIMHU HAPYIICHUSAMH (TaKUX, KaK KPBICHI), aHAJIOTHYHO 3¢ PeKTaM, KOTOPBIE IIPOIy-
LUPYIOT JIpYrHe CEeNeKTHBHBIE AarOHUCTHI o5-cogepxkamiero penenrtopa GABA,, Takue, kak merun 3,5-
mudeHnTmupuaa3uH-4-kapOokeuar, 3Tui 3-MeTokcu-7-meTrnn-9H-6enso[ flumunaso[ 1,5-a][ 1,2,4]tpuazono[4,3-
d][1,4]mazennH-10-kapbokcunar u  6,6-aUMeTHI-3-(3-THAPOKCHIIPOIINI ) THO- | -(THAa301-2-1111)-6, 7-TUruapo-2-
o6enzornodpen-4(5H)-on (cM., B KauecTBE WILTIOCTPANN, IpuMepsl 28-30).

OOPMVIIA U30BPETEHUA

1. Coemunenne Gopmysr 11

(GO

11,

W ero (papManeBTHIECKU IIpHeMiIeMas Collb, YHAHTHOMED, JHacTepeonzomep, Z- uin E-uzomep, wim ux
KOMOHWHALMS, TIE

m mpeacTaBisieT coboit 0-3;

Kaxaeiii R' HesaBHCHMO BBIOHpPAIOT W3 creayiomux dparmento: ramores, -OH, -O((C;-Cg)ankun) u

R? BBIGHPAIOT 13 CIELYIOMHX (ParMeHTOB:

-H,

-(Cy-Cg)ankm,

-C(O)R,

-C(O)NR,,

(Cs-Cio)apu-,

(C6-Cp)apun(C;-C,,)amudatudecknii pparmenr,

(C6-C9)apun-O-(C,-Cyp)anmuparnaeckuit pparMeHT,

(5-10-unennsiii rerepoapmin)-(C,-C,,)amudaTuaecknii pparmMeHr,
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(3-10-unrennsrii rerepormkimn)-(C-C,,)anudaruueckuii pparMeHr,

TJIe KaXK]IBIH TeTepOAPIIT M TETEPOIIUKII COJICPKAT OJJUH aTOM a30Ta;

rae kakaeiid R mpencrasnset codoii -H, (C,-Cj,)amdarnyaeckuii pparment i (Cg-Co)apwn; uiu

IIBe Tpynmbl R MOTYT OBITH B3ATHI BMECTE C aTOMOM a30Ta, ¢ KOTOPBIM OHH COSAMHEHBI, C 00pa3oBaHueM 3-
10-41eHHOTO HEaPOMATHYECKOTO KOJIBIIA; U

rae R? HezaBucuMo 3ameniel ¢ momonisio 0-5 R';

R® BBIGHPAIOT 13 CIEAYIOMHX (ParMeHTOB:

-(Cy-Cyankun, -(C,-Cg)ankenmn, -C=CH, -CN, ramoren, C(O)O((C;-Cy)amkmn), C(O)((C;-Cg)anxwmn),
-(Cs-Cg)apum, 5-10-uneHHBIA TeTepoapuil, 5-10-4JIeHHBINH TETEPOIMKIII, TA¢ KKIBIA TeTepoapmil U TeTepo-
IIUKJ coneprkat 1-3 rerepoaroma, BEIOpaHHbIX U3 N u O, u r1ie R? HezaBucuMo 3ameliel ¢ momouisio 0-5 R';

R*uR’ MPECTABISIOT coboii -H;

R® BeIOupatot u3 -H u -(C;-Cg)ankmna;

IJie B KQXKJOM cilydae npucyTcTBus R' He3aBucuMo BeIOMparoT U3 rajorena, -R", OR" u -N(R"),;

rZie B KaXJIOM cilydae NpucyTCTBHs R" He3aBucumo BeIOMparoT u3 ciexyromux ¢parmenros: H, -(Ci-
Ce)ankuin, (Cy-Cg)apun(C;-Cey)amkmi, npuueM (Ci-Cp)amudarndaeckuil pparMeHT MpeacTaBiIseT coO0U JINHEH-
HBI WA Pa3BETBICHHBIN aJKWiI, colepkaniii oT 1 70 12 aToMOB yriepojaa; alKeHIT WK aIKHHUJ, COJIepKa-
A oT 2 10 12 aToMOB yriiepoa.

2. Coemunenue popmymnsr [V

RS N
e
N
R*
(R
RS
N
" R2
N\N/>\
Iv,

WK ero (papMareBTUYCCKU MpHeMiIeMast COJlb, JHAHTHOMED, THacTepeon3omMep, Z- wiu E-uzomep, wiu ux
KOMOMHAIMS, TJe

m npeacTaBisieT coboit 0-3;

kaxapii R' HesaBrcnmo BEIOMpAOT U3 cienyromux ¢parmentos: ramoreH, -H, -(C;-Cy)ankmi, -C=CH,
-OH, -O((C,-Cg)anxumn), CF;, OCF;';

R? Bei6uparor u3 -(CH,),OR® u -(CH,),O(CH,),R®, rie n mpencrasisier co6oif 1enoe 4ncio, BEIGPAHHOE
3 0-4; kaxapiii R® pexcrasmsier coGoii HesaBruenmo -(C;-Ce)ankmi, (Cg-Co)apuit uin 5-10-aIeHHBIH reTepoa-
pWIL, T/Ie Kaxabli 5-10-1IeHHBIA reTepoapuil CONSPKUT OJMH aTOM a30Ta, M B KOKIOM CIIydae MPUCYTCTBUA, R®
HE3aBHCHUMO 3aMelleH ¢ moMompio 0-5 R';

R® BBIGHPAIOT 13 CIEAYOMHX (ParMeHTOB:

-CN, ranoren, -(C,-Cqlankenmn, -(C,-C¢)amkun, -C=CH, -C=CH-denmn, C(O)N((C,-C¢ankmn),,
C(O)NH((C,-Cg)amudpatnueckuii pparment), C(O)O((C,-C¢)ankui), 5- UiIu 6-4IeHHBIH TeTePOLUKII U 5- HIIH
6-4sIeHHBI reTepoapui, Iae KakAblil 5- UM 6-4JCHHBIM FeTepoLUKI U 5- WM 6-4JICHHBIH rerepoapun couep-
kart 1-3 rerepoaToma, He3aBUCUMO BBIOpaHHBIX U3 O u N; rae R nesasucumo 3amelieH ¢ moMmombio 0-5 R'; u

(C-Co)amuaTryecknii pparMeHT IpencTaBisieT co00i IMHEHHBIN NI Pa3BETBICHHBIN aJIKWII, COAepIKa-
muif oT 1 10 6 aTOMOB yTiepoaa; aJKeHWT WiIH alKUHUI, COAEp AU OT 2 10 6 aTOMOB YIJIepoa;

R*uR’ MPECTABISIOT coboii -H;

R® Bri6upator u3 -H u ~(C;-Cg)ankma;

TJie B K&KIOM ciydae MpucyTcTBus R' He3aBucuMo BeIOMpatoT u3 rajmoreHa, -R", OR" u CFj3;

IJie B KaXIOM cllydae NMpHUCYTCTBUSA R" HezaBHCHMMO BhIOHMparoT u3 cienyromux ¢parmentoB: H, -(C-
Ce)ankmi, (Cs-Cy)ruxmoankun(C;-Cg)ankwmi, 5-10-weHHbI reTepoapui, coaepxamuid 1-3 rerepoaTtoma, He3a-
BrcuMo BeIOpaHHBIX U3 O u N; (Cy-Cig)apmi, (Ce-Co)apnin(C,-Ce)amkmi.

3. CoemuHeHue, BEIOPAHHOE U3 CIEAYIONINX COCTUHCHUN:

CecelMHeHUe

m

CTpyxrTypa
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WK ero GpapMaleBTHUECKH pHeMIIeMast COJlb, SHAHTHOMED, THacTepeon3omep, Z- win E-u3omep, win ux
KOMOMHAIIHS.
4. CoemuHeHwre, BEIOpaHHOE W3 CIASAYIONINX COCTUHEHMI:
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WM ero (papManeBTHIECKU IIpHeMiIeMas Collb, SHAHTHOMED, JHacTepeonzomep, Z- uin E-uzomep, wiu ux
KOMOWHAIIHS.

5. dapmareBTHyecKas KOMIIO3HIIHS, BKIIOYAONIas TeparneBTHIeckn 3G QeKkTHBHOE KOIMYECTBO COEIHHE-
HUS, TIOJIE3HOTO JUTS JICYCHNS] KOTHUTUBHOTO HApYIICHHs, CBI3aHHOTO C PAacCTPOWCTBOM IIEHTPAJILHOI HEPBHOM
cucremsl (IJHC), mo mo6omy ogHOoMy U3 mm.1-4 wm ero (apManeBTHYECKN IPUEMIIEMOH COJM, YHAHTHOMEPA,
JIracTepeonzomepa, Z- uin E-u3omepa, nim ux KOMOWHANWK; ¥ IPUEMIIEMBIH HOCHTENb WM BCIIOMOTAaTEeNIbHOE
BEILIECTBO.

6. Cnoco6 neyeHns1 KOTHUTHBHOTO HAapyIIEHHs, CBSI3aHHOTO C PAacCTPOWCTBOM LIEHTPAJIbHOM HEPBHOH cHC-
teMbl (CNS) unmu ¢ pakoBo#l Tepamnueit, y cyObeKkTa, HyKIAlOIIErocs B 3TOM, BKIIIOYAIOIINN CTaIUI0 BBEICHHUS
COEIMHEHUS T10 JTI000MY OIHOMY W3 IL. 1-4 WK ero gapManeBTHIeCKH MPUEMIIEMOI COJIH, YHAHTHOMEpa, JHa-
crepeousomepa, Z- wim E-u3omepa, Wi 1X KOMOWMHAIIHS.

7. Crioco6 1o 1.6, T/ie KOTHUTHBHOE HApYIIeHHE MPEACTABIIIECT COO0H BO3PACTHOE KOTHUTHUBHOE HapyIIle-
HHE.

8. Crioco6 1o 1.6, rae KOTHUTUBHOE HAPYIIIEHUE MPEACTABISIET cO00H yMepeHHOe KOTHUTUBHOE HapyIe-
aue (MCI).

9. Cnoco6 mo 1.8, rae yMepeHHOe KOTHUTHBHOE HapyIIEHHWE MPEACTaBIsIeT cO0O0 aMHECTHYECKOe yMe-
penHoe xoranTuBHOE Hapymenue (aMCI).

10. Croco06 1o m.6, Tie paccTpoicTBO IeHTpanbHON HepBHOU cucteMbl (CNS) mpezacrasiseTr coboii Je-
MEHIIHIO.

11. Croco6 mo 1.10, rae aeMeHITHs MpeacTaBIsIeT co0oi 00ie3Hb AJbIreiMepa.

12. Crioco6 1o 1.6, T/Ie paccTpoicTBO IeHTpainbHON HepBHOW cucTeMbl (CNS) npencrasnser coboit mu-
30(ppeHunto WK OUTIOIAPHOE PACCTPOHCTRO.

13. Crioco6 1o 1.6, T1ie pacCTpoOHCTBO MEHTpabHOW HepBHOU cucTemMbl (CNS) mpeactaBiseT coboit aMuo-
Tpodrueckuii 60koBO# ckiepo3 (ALS).

14. Crioco6 mo 1.6, T/ie paccTpoMCTBO IEeHTpabHOW HepBHOH cuctembl (CNS) mpemctaBiseT coboil mo-
CTTpaBMaTH4eCKOe cTpeccoBoe pacctporictBo (PTSD).

15. Cmoco6 1o 1.6, rie paccTpoiCTBO IeHTpanbHON HepBHOH cucteMbl (CNS) mpencraBiseT co60i yMcT-
BEHHYIO OTCTAJIOCTh.

16. Crioco6 mno 1.6, rue paccTpoicTBO IeHTpabHOI HepBHOU cucteMbl (CNS) npencrasisier coboii 60-
ne3ns [lapkuncona (PD).

17. Cnoco6 mno 1.6, re paccTpoiicTBo HeHTpanbsHON HepBHOH cuctembl (CNS) mpencrasmiser coboii ay-
TH3M.

18. Croco6 1o 1.6, TIe paccTpOHCTBO IEHTpambHOW HepBHOU cucTeMbl (CNS) mpencTaBisieT co00i KoM-
MyJIECUBHOE ITOBEICHHE.
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19. Crioco6 mno 1.6, TAe paccTpoicTBO LeHTpaiIbHOW HepBHOW cucteMbl (CNS) npencrasiser co0oit Hap-
KOMAaHHUIO.

20. TIpumeHeHre COeAMHEHHS TI0 JTIOOOMY OJHOMY W3 M. 1-4 WiIn ero GapManeBTHISCKH MTPUEMIIEMON CO-
T, HAaHTHOMEpa, quacTepeonsomepa, Z- unn E-u3omepa, Win UX KOMOWHAIINHM B KadyecCTBE JIEKAPCTBEHHOTO
npernapaTa IpH JeUYeHIHH KOTHUTUBHOTO HapYIICHHUS, CBI3aHHOTO C PacCCTPOHCTBOM IEHTPAILHON HEPBHOI CHC-
teMbl (LIHC) mmm ¢ pakoBo#i Tepanuelt, y CyObeKkTa, Hy KIalOIIErocs B 3TOM.

21. TlpumeHeHre COeqMHEHHE TI0 JTIOOOMY OJTHOMY M3 M. 1-4 Win ero gapManeBTHISCKH MPUEMIIEMON CO-
T, HaHTHOMEpa, quactepeomsomepa, Z- win E-n3omepa, WM MX KOMOHMHAITUH IUIS JICYCHUS KOTHUTHBHOTO
HapyIIEeHHs, CBSI3aHHOTO C paccTpoiicTBOM HepBHOMH cucteMbl (CNS), y cyObeKTa WM ¢ pakoBOW Teparnuei, Hy-
JKAOLIET0Cs B 3TOM.

22. IlpuMeHeHHEe COeTMHEHHs W ero (papMalieBTUUECKH IPUEMIIEMOH COJIM, SHAHTHOMEpA, ANACTEPEOu-
3oMepa, Z- nwin E-usomepa, wim ux KOMOMHAMU 110 11.21, T1e KOTHUTHBHOE HApYIICHHE TPEICTaBIsICT CO00H
BO3PAaCTHOE KOTHUTUBHOE HapyILICHHUE.

23. IlpuMeHeHHEe COeTMHEHHs HIH eTo (papMalieBTUUECKH IPHUEMIIEMOH COJIM, SHAHTHOMEpa, ANACTEPEOu-
3oMepa, Z- win E-u3omepa, wim ux KOMOMHAIMHK 10 1.21, Tie KOTHUTHBHOE HapyIICHHE MPEICTaBISAET COOOM
yMepeHHoe korHuTuBHoe Hapymienue (MCI).

24. [IpuMeHeHnEe COeNMHEHHS WU ero (papManeBTHUECKH MTPHEMIIEMOM COJH, SHAaHTHOMEpa, TUACTEPEOH-
3oMmepa, Z- win E-n3omepa, wim nx KOMOMHANWH 110 11.23, I/Ie yMEpeHHOe KOTHUTHBHOE HAapYIICHHUE MPEICTaB-
JSIET cOO0M aMHECTHUECKOe YMEePEHHOe KOTHUTHBHOE HapymeHue (aMCI).

25. [IpuMeHeHne COeNMHEHHS WU €ro (papManeBTHUECKH MTPHEMIIEMOM COJH, SHAaHTHOMEpa, TUACTEPEOH-
3oMepa, Z- nwin E-usomepa, Wi ux KOMOMHAIMU 110 11.21, TAe paccTpOMCTBO IEHTPaIbHOM HEPBHOM CHCTEMBI
(CNS) nmpexncrasinsier co00i AEMEHIUIO.

26. IlpuMeHeHNE COeTMHEHHS WIH eTo (papMalieBTUUECKH IPUEMIIEMOH COJIM, SHAHTHOMEpa, AUACTEPEOou-
3oMepa, Z- win E-uzomepa, mwim ux KOMOMHAIIUY 10 T1.25, T JEMEHIUS MPEICTABIsAET co00i 00JIe3Hb AIBII-
reiimepa.

27. [lpuMeHeHnEe COeNMHEHHS WU ero (papManeBTHUECKH MTPHEMIIEMOM COJH, SHAaHTHOMEpa, TUACTEPEOH-
3oMepa, Z- win E-u3omepa, wim ux KoMOUHAIWK 1Mo 1.21, Tae pacCTpONCTBO IMEHTPaTbHOW HEPBHOW CHCTEMBI
(CNS) npencrapisier co60it mu30(GPEHUIO WM OUITOISIPHOE PACCTPOHCTBO.

28. [IpuMeHeHne COeNMHEHHS WIH €ro (papManeBTHUECKH MTPHEMIIEMOM COJH, SHAaHTHOMEpa, TUACTEPEOH-
3oMepa, Z- win E-u3omepa, wim ux KOMOUHAIMK 1m0 1.21, TAe pacCTpONCTBO MEHTPaTbHOW HEPBHOW CHCTEMBI
(CNS) npencrasisier coboit amuoTpodudeckuii 60koBoit ckiepos (ALS).

29. IlpuMeHeHNE COeTMHEHHS HIH ero (papMarieBTUUECKH IPHEMIIEMOH COJIM, SHAHTHOMEpA, ANACTEPEOou-
3oMepa, Z- nwin E-usomepa, wim ux KoMOMHAIMU 110 1.21, TAe paccTpoiCTBO IEHTPaTbHOM HEPBHOI CHCTEMBI
(CNS) mpencraBnser cob0i MOCTTpaBMaTHIeCKoe cTpeccoBoe paccrporicteo (PTSD).

30. IIpuMeHeHre coeqUHEHHS WIN ero (papMaleBTHYECKH NPUEMIIEMOH COJIM, SJHAHTHOMEpPA, TNacTePEOH-
3oMepa, Z- nin E-u3omepa, wim ux KoMOMHAIMU 110 1.21, TAe paccTpoiCTBO IEHTPaIbHON HEPBHOM CHCTEMBI
(CNS) npexncrasinsier o060l yMCTBEHHYIO OTCTAJIOCTb.

31. I[IpumeHEeHNE COCTUHEHHUS WIH €To (hapMaleBTHIECKH IPUEMIIEMON CONH, YSHAHTHOMEpa, THACTEPEOH-
3oMepa, Z- win E-u3omepa, wim ux KoMOUHAIMK 1Mo 1.21, Tae pacCTpONCTBO IMEHTPaTbHOW HEPBHOW CHCTEMBI
(CNS) npencrasisier coboit 6one3ns [lapkuacona (PD).

32. [IpuMeHeHNE COCTUHEHHUS WIH eTo (hapMaIeBTHYECKH IPUEMIIEMON CONIH, YSHAHTHOMEpa, THACTEPEOH-
3oMepa, Z- win E-u3omepa, wim ux KoMOUHAIMK 1o 1.21, Tae pacCTpOMCTBO IMEHTPaTbHOW HEPBHOW CHCTEMBI
(CNS) mpezcrasinsier co00# ayTH3M.

33. IIpuMeHeHre COeqUHEHHS WIN ero (papMaleBTHYECKH NTPUEMIIEMOH COJIM, SJHAHTHOMEpPA, TNacTePEOH-
3oMepa, Z- nin E-usomepa, wim ux KoMOMHAIMU 110 1.21, TAe paccTpOMCTBO IEHTPaIbHON HEPBHOM CHCTEMBI
(CNS) npexncrasinsier co060il KOMITYJIbCHBHOE ITOBEICHUE.

34. IlpuMeHeHNe COeqUHEHHS WIN ero (papMaleBTHYECKH ITPHEMIIEMOH COJIM, SJHAHTHOMEpPA, NacTepEeOH-
3oMepa, Z- nwin E-usomepa, wim ux KoMOMHAIMU 110 1.21, TAe paccTpOMCTBO IEHTPabHON HEPBHOIM CHCTEMBI
(CNS) npencrasisier cob0i HApKOMaHUIO.

35. [IpuMeHeHne COeMHEHUS 110 JTF000MY OHOMY M3 M. 1-4 wiu ero apMareBTHIeCKH IPUEeMIIEMON CO-
T, PHAHTHOMEpa, Auactepeonsomepa, Z- win E-u3zoMmepa, mim nx KOMOMHAIIMN IPU TPUTOTOBIICHUH JIEKApCT-
BEHHOTO IpernapaTa Iy JISYeHUS! KOTHUTHBHOTO HAPYIIEHNUS, CBI3aHHOTO C PaCCTPOWCTBOM LIEHTPAILHON HEPB-
Ho cuctembl (CNS) mwim pakoBoii Tepanuel, y cyObeKkTa, Hy K IaloIIEerocs: B 3TOM.

36. [Ipumenenne 1o 1.35, TIe KOTHUTHBHOE HapyIIEHUE MPEICTaBIsIET CO00M BO3PacTHOE KOTHUTHUBHOE
HapyIlIeHHE.

37. Ilpumenenue no .35, rie KOTHUTHBHOE HApyLIEHUE MPEJICTaBIsIET COO0H yMepeHHOe KOTHHTHBHOE
Hapymenue (MCI).

38. IIpumenenue no 1m.37, TIc YMEPECHHOES KOTHUTUBHOE HAPYIICHUE MPEICTABICT COO0H aMHECTHYCCKOE
yMepeHHOe KorHuTUBHOE HapymieHue (aMCI).

39. TIlpumenenue mo 1.35, re paccTpoicTBO ICHTpaIbHOM HepBHOU cucTeMbl (CNS) mpeacrasiser co0oit
JEMCHITHIO.

40. ITpumenenune 1o .39, Tae IeMeHITUs IPeaCcTaBiIsIeT co0oi 0oe3Hb AJbIreliMepa.
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41. IIpumenenue no n.35, Te paccTpOWCTBO IEHTpalbHOM HepBHOH cucteMbl (CNS) npeacTasisier coboit
30 PEHUIO WU OUTIOISIPHOE PACCTPOUCTBO.

42. Tlpumenenwe 1o 1.35, T/Ie pacCTPORUCTBO MEeHTpaIbHOHM HepBHOH cuctembl (CNS) npencrasiser coboit
aMuoTpoduaeckuii 60koBo# ckiepo3 (ALS).

43. Tlpumenenwe mo 1.35, TIe pacCTPORUCTBO MEHTpaIbHOHM HepBHOH cuctembl (CNS) npencrasiser codoi
MOCTTpaBMaTHIECKOe cTpeccoBoe pacctpoiictBo (PTSD).

44. Tlpumenenwue 1o 1.35, T/Ie pacCTPORUCTBO MEHTpaIbHOHM HepBHOH cuctemMbl (CNS) npencrasiser coboi
YMCTBEHHYIO OTCTAJIOCTh.

45. IIpumenenue 1o .35, TIe pacCTPOHCTBO IEHTpalbHON HepBHOU cucTeMbl (CNS) mpencrasiser coOoit
6ouie3ns [Tapkuncona (PD).

46. [Ipumenenue 1o .35, TIe pacCTPOHCTBO IEHTpalbHON HepBHOU cucTeMbl (CNS) mpencrasiser co0oit
ayTHU3M.

47. [lpumenenue 1o .35, TIe pacCTPOHCTBO IEHTpalibHON HepBHOU cucTeMbl (CNS) mpencrasiser coboit
KOMITYJIbCUBHOE TIOBEJICHHUE.

48. Tlpumenenwue mo .35, T1e pacCTPORUCTBO MEeHTpaIbHOHM HepBHOH cucteMbl (CNS) npencrasiser coboi
HapKOMAaHUIO.
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