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PackpbiTo coenuHeHue, uMeromiee (GopMmyny, NPENCTaBICHHYIO HM)KE, OONafaioliee MOBBILIEHHOH
3¢ HEKTUBHOCTRIO MPU MOAYIMPOBAHUM aKTHBHOCTH peuentopa NMDA. Takoe coequHEHHE MOXET
MPUMEHSATHCS TPU JICYEHUM COCTOSIHMM, TaKUX KakK JACMPECCUBHBIH CHHAPOM U pPOACTBEHHBIC
pacctpoiicTBa. Takxe packpbiTa ¢papMaleBTHUECKas] KOMIIO3ULMS, TpeAHa3HaYeHHAs AJIs1 TepOpabHOTO
WM BHYTPUBEHHOTO BBEICHUS.
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IlepexpecTHas cCHIJIKA HA POJACTBEHHbIE 3aABKH

Orta 3asBKa UCTIpAIIMBACT MPHOPUTET NPEABAPUTEIBbHOI 3asBku Ha mateHT CIIIA Ne 62/338767, 3aperuct-

pupoBanHoii 19 mas 2016 r., conepkaHue KOTOPOIi BKITIOUECHO B HACTOSIIEE U300PETCHUE TYTEM CCHUTKU Ha HeEe.
YpoBeHb TEXHHMKH

Penentop N-merun-d-acnaprara (NMDA) npencraBnser cob6oif MOCTCHMHanTHYECKUH MOHOTPOIHBIN pe-
LENTOP, KOTOPHIil pearupyeT, B YaCTHOCTH, Ha BO30YkIAIOIME aMUHOKHCIOTHI IITyTaMar M IIMIUH U Ha CHHTeE-
tHueckoe coequHenue NMDA. Penentop NMDA peryiupyeTr noTok ABYXBAJEHTHBIX U OJTHOBAJIECHTHBIX MOHOB
B ITOCTCHHANTUYECKYIO HEPBHYIO KIIETKY HYepe3 acCOLMMPOBaHHBIN ¢ penentopoM kanan (Foster et al., Nature,
1987, 329:395-396; Mayer et al., Trends in Pharmacol. Sci., 1990, 11:254-260). B npouecce pa3Butus, penern-
Top NMDA BOBJI€UEH B ONMpEACICHHYI0 HEHPOHHYIO apXUTEKTYPY U KOHQUIypanuio CHHANTUYECKUX CBA3EH U
MOXKET TPUHUMATh YYaCTUE B 3aBUCAIIHUX OT OIBITA CHHANTHYECKUX Moaudukanusax. Kpome Toro, cCuuTaror, 4ro
peuentopsl NMDA Takke BOBIEUEHBHI B NMPOJODKUTEIHHOE NOTCHIIMPOBAHUE U B PACCTPOHCTBA IIEHTPAIBHOM
HEPBHOH CHCTEMBI.

Penenrop NMDA wurpaer BaxxHyI0 poJib B CHHANITHYECKOH MIACTUYHOCTH, KOTOPAs JEKHUT B OCHOBE MHO-
T'UX BBICIIMX KOTHUTHBHBIX (PYHKIHMH, TAKMX KaK 3alIOMHHAHHE, PETCHIUSA M OOYUCHHUE, a TAKKE B HEKOTOPBIX
KOTHUTUBHBIX NyTAX U B Bocnipuatiu 6om1u (Collingridge et al., The NMDA Receptor, Oxford University Press,
1994). Kpome Toro, Hanuuue y peuentopoB NMDA HekoTOpbIX CBOHCTB MO3BOJISET MPEANOIOKHUTH, YTO OHH
MOT'YT OBITH BOBJIEUYEHB! B 00pab0TKY MH(POPMAIMK B FTOJOBHOM MO3re, KOTOpas JIEKUT B OCHOBE CAMOCO3HAHHUSL.

Penenrop NMDA BbI3bIBacT 0cOOBIIl HHTEPEC, TAK KaK, 10-BUAUMOMY, OH NPUHUMAET YHACTHUE B IIMPOKOM
CTEKTpPE PAacCTPOHCTB LIEHTPAIbHON HEpBHOH cucTeMbl. Hanpumep, npu MIIEMUH TOJOBHOIO MO3ra, BHI3BAHHOM
UHCYJIHTOM MIJIM TPAaBMaTHYECKUM TOBPEXACHUEM, U3 TIOBPEXKACHHBIX MM MCIBITHIBAIONIMX KHCIOPOJHOE IOJI0-
JIaHUE HEMPOHOB BBIACIAIOTCS M3OBITOUHBIE KOJUUYECTBA BO30YXkIaloNIel aMMHOKHUCIIOTH! IIyTaMara. JTOT U3-
OBITOYHBIH IITyTaMar cBs3bIBacT penentopbl NMDA, 4TO OTKPBIBAET UX JMIAHA-YIIPaBIIEMbIC HOHHBIE KaHATbI,
B CBOIO OYEpE/b, NPUTOK KaJIblUs MPOAYIHUPYET BBICOKYIO KOHIEHTPALMIO BHYTPUKIECTOYHOTO KalbIHUA, YTO
AKTHBUPYET KackaJ OMOXMMUYECKUX pPeakluii, NPUBOAAIIMHA K pa3pylieHuIo Oenka u rubenu xnetku. CHuTanor,
4TO 3TO SBJICHHE, HA3BIBAEMOE HKCAHTOTOKCHYHOCTBIO, TAKXKE OTBETCTBEHHO 3@ HEBPOJIOTHYECKOE MTOBPEXK/ICHHUE,
CBS3aHHOE C APYTMMH PacCTpOHCTBAMU, HAYMHAS OT THIIOTTIMKEMHUH U OCTAHOBKH CEPACYHOI AEATEIPHOCTH H 10
snuaencud. Kpome Toro, MMeroTcst TaHHbIE NPEABAPUTEIBHBIX HCCICAOBAHUI, YKAa3bIBAIONIME HA TAKOE XKE y4a-
CTHE B XPOHUYECKON HelposaereHepanuu npu 6one3ny XaHTUHITOHA, 6one3nu [lapkuHCOHA M PH CBA3AaHHBIX C
6one3Hbto [lapkuHCOHA COCTOSHUAX, TAKMX KaK JUCKUHE3HS U BbI3BaHHAs npueMoM L-dopa nuckuHesus, U npu
Oone3nu AnsureitMepa. belno nmoxasaHo, yTo aktuBanus peuenropa NMDA oTBETCTBEHHA 3a NOCTUHCYIIBTHBIE
CYJOpPOTH, U B HEKOTOPBIX MOJEIISIX AMHUIIETICHH OBLJIO MoKa3aHo, 4to peuentop NMDA HeobxomuM 11 BO3HHUK-
HOBEHHUS JMHUICIITHYECKUX NPUNaaKkoB. beIIO Takke 00HApy»KEHO NCUXOHEBPOJIIOTHYECKOE BO3/IEHCTBUE pele-
topa NMDA, nockonsky 6noxaga Ca™ kanana penentopa NMDA ¢ MOMOIBIO aHECTETUKA A8 KUBOTHbIX PCP
(peHnmkIMIMHA) BBI3BIBACT Y JTIOACH NCUXOTHUECKOE COCTOSIHHUE, MTOXOXKEE Ha MU30(PEHUIO (OMTUcaHo B 0030pe
Johnson, K. and Jones, S., 1990). Kpome Toro, penenrtopsl HMJIA Taxke NpUHUMAIOT YYaCTHE B HEKOTOPBIX
THIaX NPOCTPAHCTBEHHOIO O0YUEHHUS.

Cuuraror, uro penentop NMDA cocToUT U3 HECKOIBKMX OENKOBBIX NEMNEH, BCTPOCHHBIX B MTOCTCHHANTH-
yeckyto MeMOpany. IlepBble 1Ba TMNAa CyOBEAMHMII, OTKPBHITHIX K HACTOAIIEMY BPEMEHH, 00pa3yloT OOMIMPHYIO
BHEKJIETOYHYIO 00JIacTh, KOTOPas, NO-BUAUMOMY, COJEPKUT OOJIBIIYIO YaCTh M3 aJUIOCTEPHYECKUX CAWTOB CBA-
3bIBaHHS, HECKOJIBKO TPAHCMEMOpPAHHBIX 00JacTel, 00pa3yolMX NETIM U CKIIAJKH, B PE3yIbTaTe Yero GopMu-
PYIOTCA TOpa MM KaHal, KOTophle npoHunaeMsl ans Ca™”, a Takke 0671acTh ¢ TEPMUHATBHBIMU KapOOKCHIIBHBI-
Mu rpynnamMy. OTKPBITHE M 3aKPHITHE KaHAda pPEeryaupyeTcs MyTeM CBA3BIBAHMS Pa3NUYHBIX JIUTAHIOB C JIOME-
HaMH (QIJIOCTEPUUECKUMHU caiiTaMK) Oenka, HaXOAAIIErocsl Ha BHEKJIETOUHON NoBepXHOCTH. CHHUTAIOT, 4TO CBSA-
3pIBAHME ITHUX JIMTAH0B NPUBOAUT K KOHPOPMAIIMOHHOMY M3MEHEHHIO 0OIIEH CTPYKTYpHI Oenka, 4To, B KOHEY-
HOM HTOTE, BBI3BIBACT PE(ICKTOPHOE OTKPBITHE, YACTUYHOE OTKPBITHE, YACTUYHOE 3aKPBITHE MIIM 3aKPHITHE Ka-
Hama.

CoenuueHus, NpUMEHIEMBbIE B OTHOIIEHUH penenTopoB NMDA, MoryT oka3bIBaTh ABOiHOE (aroHHUCTHYE-
CKO€/aHTaroHucTH4eckoe) aeicteue Ha penentop NMDA uepes amioctepuueckue calTbl. DTH COEAUHEHUS
0OBIYHO HA3BIBAIOT "(YHKIMOHATLHBIMH YaCTHYHBIMH aroHUCTaMHU". B NpUCYTCTBUM JTMraHza OCHOBHOTO caiTa
CBA3BIBAHUA YACTHYHBIH arOHUCT BHITECHAET HEKOTOPYIO YacTh IMFAH/A U 3@ CYET 3TOr0 yMeHbIIAeT notok Ca™
yepe3 peuentop. B oTcyrcTBHE MM NpM NOHMKEHHOM CO/IEPXKAHUM JIMraH/Ia OCHOBHOTIO caifta neiicTBue yac-
TMYHOTO arOHKCTA HAaNpPaBIEHO Ha YBEIMYEHHE NoToka Ca™ Yepes KaHal pelentopa.

B Hacrosimiee BpeMs cyliecTBYeT HEOOXOMUMOCTD B HOBBIX U Oonee cnenupuIecKUX/aKTUBHBIX COEAMHE-
HMSX, KOTOpBIE CITOCOOHBI CBA3BIBATH INIMIIMH-CBA3BIBAIONMI caiiT perientopoB NMDA u obecneunBats (apma-
HEBTHUYECKHI NONOXUTEIbHBIH 3 dekxT. KpoMme Toro, cymecTByeT He0OX0AMMOCTh B IEPOPANBLHBIX JIEKapCTBEH-
HBIX (hopMax TaKuX COEMHEHUH.

CyurHocTs M300pereHns

B Hacrosmem u300peTeHMM TpepIaraloTcs COEJAMHEHHS, KOTOPBIE MOIYT SBIATHCS MOAYIATOpaMH
NMDA, nanpumep yactuuHbIMU aroHucTamMu NMDA. Bornee KOHKpETHO, B HACTOAIIEM U300PETEHUH NpeaIara-
€Tcs COeTMHEHHE, uMerolee GopMyy
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WIN €T0 CTEPEON30Mep H/MIM (apMaLEeBTHUECKH MTPUEMIIEMAst COIb.

Kpome toro, B u3o0pereHun npeanararorcst GpapManeBTHUECKHE KOMITO3HLIMH, BKIIOYAIOLIME PACKPHITOE
COeMHEHHE U (apMalleBTUYECKH MpHEMIIEMOE BCIIOMOraTelbHOE BellecTBO. Takas KOMIO3HIUS MOXET OBITh
BBE/ICHA MALIUEHTY NEePOPaIbHO HIIH BHYTPHBEHHO.

B HekoTOpBIX BapHaHTaX OCYLIECTBJIEHHUS OMHMCAHHbIE B U300PETEHHH COEAMHEHMS CBSI3BIBAIOT CYOTHIIBI
peuentopa NMDA. B HEeKOTOpBIX BapHaHTaX OCYILECTBICHHS OINHCAaHHBbIE B M300PETEHHH COCAMHEHUS CBS3bI-
BalOT OJIMH CYyOTHII U HE CBSA3BIBAIOT JPYTOH.

KpaTkoe onucanmne yepre:keit

Ha ¢wr. 1 npuBeneHs! B rpaduueckoM BHIE yCPEJHEHHbIE IaHHBIE 10 YIbTPAa3ByKOBOMY 3BYKOOOpa30Ba-
HUIo ¢ yactoToi 50 k['11 B ciyyae coeAMHEHUs A B MOJICIN SMOIMOHAIBHO o3uTUBHOTO 00yueHus (PEL).

Ha ¢ur. 2 nokazaso notennuuposanne ["'H]MK-801 cpsspiBanms as HemyTanTHEIX NMDAR?2 cy6THIoB
B ClIy4ae COEAMHEHHUs A.

Ha ¢wur. 3 npusenena rpaduyeckas 3aBUCUMOCTb CPEIHEH KOHLEHTPAaLMM B IUIa3Me COEAMHEHHUs A OT
BPEMEHH II0CJIC BBEJICHHS Pa30BOU 103bI BHYTPUBEHHO (2 MI/KT) U nepopaibHo (10 MI/kr) caMiiam KpbiC JHHUU
Sprague Dawley.

Ha ¢ur. 4 nmpuseneHa rpaduyeckas 3aBUCUMOCTb CPEAHEH KOHLEHTPALMH B IJa3Me, FOJOBHOM MO3re M
cnHHOMO3roBoi kuakoctu (CSF) coennHeHns A OT BpeMEHH IOC/E BBEICHHS PAa30BOM O3Bl MEPOPaIbHO
(10 mr/kr) camiam kpseic tuanu Sprague Dawley.

Ha ¢ur. 5 npuBenens! B rpagMueckoM BHIE YCPEAHEHHBIE JaHHBIE 10 YJIbTPa3BYKOBOMY 3BYKOOOpa3oBa-
Huto ¢ yactotor 50 k' B cinyyae coequnenus B B Moaenu aMouroHalbHO MO3UTUBHOTO 00yueHus (PEL).

Ha ¢ur. 6 nokasano notenuupoanue ["HIMK-801 cBaspiBanus wis HemyTaHTHBIX NMDAR2 cy6THIIOB B
ciry4yae coeluHeHus B.

Ha ¢ur. 7 npusenena rpaduyeckass 3aBUCUMOCTh CpeIHEH KOHLEHTpalUH B IUla3Me coefMHeHus B ot
BPEMEHH T0CJI€ BBEICHHS Pa30BON 03Bl BHYTPUBEHHO (2 MI/KT) U mepopaibHo (10 MI/kr) camiam Kpbic JTUHHA
Sprague Dawley.

Ha ¢ur. 8 npusenena rpaduryeckast 3aBUCUMOCTb CPEIHEH KOHLEHTPALMM B IUIa3ME, FOJIOBHOM MO3re U
cnHHOMO3roBoi xunkoctu (CSF) coeanHeHus B oT BpeMeHH mociie BBEAECHHUS pa3OBOH O3Bl MEPOPAIBLHO
(10 mr/kr) camuam kpbic auHuU Sprague Dawley.

Ha ¢wur. 9 npusenens! pe3ynspTarsl in vitro MukposaepHoro tecra (MN), Tecta Ha 0OpaTHYIO MYyTAlLHIO
GakTepuii (Ames) U UcclieloBaHus reHcnenuduyeckux kaaueBblx kaHanoB cepaua (hERG) B cnyyae coeauHe-
HuUs A.

Ha ¢wur. 10 npuBeneHs! pe3ynabTaThl in vitro MukposiaepHoro tecta (MN), Tecta Ha 0OpaTHYIO MyTalHIO
Oaxtepuii (Ames) U HUccieoBaHus reHcnenuduyeckux kanueBsix kaHanoB cepaua (hERG) B ciyuae coenune-
Hus B.

Ha ¢ur. 11 rpaduuecku npencraBieHbl BBI3BaHHBIE yIAapHOH BOJHOH OOpaTHMble KOTHUTHBHBIE pac-
crpoiicTBa, u3MepeHHble B Moaenu PEL B ciyvae coenruenus A.

Ha ¢wur. 12 rpaduyeckn npeacraBieHbl BbI3BaHHBIC YIapHOW BOJHON 0OpaTHMblC KOTHUTHBHBIC pac-
cTpoicTBa, u3mepeHHble B Moaenu PEL B ciyyae coequnenus B.

Ha ¢wur. 13 rpaduuecku npeacraBieHsl pe3ynbTaThl TECTa HA BBI3BaHHYIO HOBU3HOM runodaruo (NIH) y
KPBIC B CIIy4ae COCIHHEHUS A.

Ha ¢ur. 14 rpaduuecku mpeacTaBicHbl pe3y/ibTaThl TECTa Ha BBI3BaHHYIO HOBU3HO#M runmodaruio (NIH) y
KpBIC B ClIy4ae COeAHHEeHus B.

Ha ¢ur. 15 rpaduuecku npencrasieHsl 00e3001HMBaroOIe ASHCTBUS COSAUHEHHS A.

Ha ¢ur. 16 rpadudecku npeacrapieHs! 06e3001uBaoue JeHCTBUSA COeAUHEHN B.

Ha ¢ur. 17 rpaduyecku npeacraBicHbl pe3yibTaThl TecTa [lopTconTa Ha NpUHYAMTEIbHOE IJIaBaHHUC B
clly4ae COeAMHEHus A.

Ha ¢ur. 18 rpaduuecku npencrasieHsl pe3yabTaTsl Tecta Iloprconta Ha NpUHYAMTENbHOE IJIABaHHE B
cily4yae coelMHeHus B.

IToapodHoe onucanue M300peTeHHs

310 M300pETeHHE B LIEJIOM OTHOCHUTCS K COEIUMHEHHUSIM, KOTOpbIe crocoOHbl MoaynupoBath NMDA, Ha-
NpUMep K aHTarOHUCTaM WJIM 4acTH4HBIM aroHnctaM NMDA, 1 kK KOMHO3HLHSM H/UITH criocobaM NMpHMEHEHHs
packphIThIX coequHeHUH. CienyeT UMETh B BUIY, UTO PACKPBITBIC COCAMHEHHS MOTYT MOAYJHpOBaTh IpYyTUe
OenKu-MHUIIEeHH W/ 1K cyoTuns! perenropa NMDA.

Hcrnosnb3yemblil B 1300peTeHHH TEPMHUH "COEAMHEHHE" OTHOCHTCS K CAaMOMY COEIMHEHHIO U K ero ¢apma-
LEBTUYECKH NIPHEMIIEMBIM COJIM, B TOM YHCJIEC K €r0 Pa3JMYHBIM CTEPEOM30MEPaAM, €CIIM TOJBKO U3 KOHTEKCTa
OnUCcaHUsg N300pETEeHUs! HE CIEAYeT MHOE WM B SIBHOH (OopMe OrpaHMYMBAETCS TOJIBKO OAHA ¢opMma coenuHe-
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HHUS, T.C. CAMO COEIUHEHHE, €r0 KOHKPETHBIH CTEPEOM30MEep MM ero (apMaleBTHUECKH MPUEMIEMas COIb.
CremyeT UMETh B BUAY, YTO TEPMUH "COETUHEHHE" MOXKET OTHOCUTCA K (hapMalleBTHUECKH MPUEMIIEMOH COMH
WM CTEPEOH30MEPY COCTUHEHUS.

Hcnonb3yeMblit B U300peTeHUM TepMUH "(hparMeHT" OTHOCUTCS K YaCTH COCMHEHHUS UM MOJICKYIIBI.

CoenMHeHUA MO U30OPETEHUIO MOTYT COAEPXKATH OMUH WM GONee XUPANBHBIX IICHTPOB W/UIH JIBOMHBIX
CBSI3€H, U MO3TOMY OHM MOT'YT CYIIECTBOBATh B (hOpME CTEPEOM30OMEPOB, TAKUX KaK FeOMETPUUYECKHE H30MEPHI U
SHAHTHOMEPBI UM TUacTepeoMepbl. Mcmonp3yeMslit B U300peTeHUU TEPMHUH "cTepeor3oMephl”’ BKIIOYALT B ce-
05 Bce TeOMETPUUECKHUE M30MEPBI, JHAHTHOMEPBI H/UITH TUAcCTepeoMephl coeanHeHus. Hanpumep, korna coeau-
HEHHE MOKA3BIBAIOT CO CIEHU(PUUECKUM XMPANbHBIM IIEHTPOM (XHPaIbHBIMU LIEHTPAMH), COCAUHEHHE, U300pa-
’KEHHOE 0€3 TaKO# XUPATBHOCTH Ha 3TOM U JAPYTOM XHPAIbHBIX IEHTPAaX COCAMHEHUS, BXOAUT B 00bEM HACTOSA-
Iero U300peTeHu, T.€. COCTUHEHHE, H300pPaXKEHHOE B IBYX U3MEPEHUAX € "TINOCKUMU" UM "THHEHHBIMU" CBA-
3AMHU, @ HEe B TPEX U3MEPCHUAX, HAMPUMED, C XUPATBHBIMU CBA3AMH, H300PAXKCHHBIMHU CIJIOIIHBIMH MM MYHK-
THUPHBIMU TUHUAMU. CTepeocnenuduieckue COCAMHEHUS MOTYT OBITH 00603HaYeHbl cuMBoaaMu "R" umm "S", B
3aBUCUMOCTH OT KOH(UIypallMU 3aMeCTUTENeHl BOKPYT CTEPEOreHHOro yriepoaHoro atoma. Hacrosiee u3o-
OpeTeHHe OXBATHIBAET BCE PA3NUYHBIC CTCPEOU3OMEPHI ITUX COCAMHEHUH U UX cMecH. CMecH SHaHTHOMEPOB
WM IHaCTEPEOMEPOB MOTYT GBITH 0003HAUEHBI ¢ HCIOIB30BAHUEM HOMEHKIATYpHI "(£)", HO UIA CHelUaNicTa B
3TO 006NacTH ABISLETCA OYEBUAHBIM, YTO CTPYKTYpPa MOXKET NPEACTABIATh XUPANbHbIHA IIEHTP B HEABHOM BHJIC.
CrnenyeT UMeTh B BUAY, YTO rpaguuecKue MPEACTABICHUS XUMUYECKUX CTPYKTYD, HAmpuMep OOIIUX XUMUYe-
CKHUX CTPYKTYP, OXBaThIBAET BCE CTEPEOM3OMEPHBIC (JOPMBI YKa3aHHBIX COCAUHEHHH, ECIM HE 3asBICHO HHOE.

Kak 6bU10 YyIMOMAHYTO BBIIIC, COCTUHEHUS MO HACTOSANIEMY H300PETCHHIO MOI'YT UMETh MHOXECTBO XHU-
panbpHBIX IEHTPOB. Kaxcmbplli XupanbHBIH LEHTP MOXET MPEACTaBIATH coOoi He3aBUCHMMO R, S unu mobyro
cMech u3 R u S. Hampumep, B HEKOTOPBIX BapHaHTaX OCYIECTBACHUS XUPATBHBIN IIEHTP MOXET UMETh COOTHO-
mieHue R:S ot mpubmusurenshno 100:0 mo mpubnusurensno 50:50 ("pauemat"), ot npubmuzutensHo 100:0 1o
npubm3uTensHo 75:25, or npubnusurensHo 100:0 no npubmuzurensuo 85:15, or npubmusurensHo 100:0 xo
npubmsutensHo 90:10, or mpubnusutensHo 100:0 no mpubmusutensHo 95:5, ot nmpubmmsurensHo 100:0 no
npubmu3uTenbHo 98:2, ot npubmuzutensro 100:0 mo mpubnusurensho 99:1, ot npubdmuzureasuo 0:100 mo npu-
6muzurensHo 50:50, ot npubnusutensHo 0:100 o npubnusurensHo 25:75, ot npubauzurensHo 0:100 1o mpu-
6mm3urensHo 15:85, ot npubnusutensHo 0:100 o npubnuzurensho 10:90, ot npubauzurensHo 0:100 1o mpu-
6mu3uTensHo 5:95, ot npubmusurensHo 0:100 no npudnusurensHo 2:98, ot npubausurensHo 0:100 no npubnu-
3utenpHo 1:99, ot npubnusurensHo 75:25 no 25:75 unu npubauzutensHo 50:50. CocTtaBbl pacKpBITHIX COETHU-
HEHUH, BKJIIOYAIOMUe OOJNbIIee COOTHONICHUE OJHOTO MM Oosee u3oMepoB (T.e. R u/umu S), MoryTt obrmanath
YAYUIIEHHON TepaneBTUYECKOH XapaKTEPUCTHUKOM MO CPaBHEHHIO € PALlEMUYECKHUMH COCTaBaMU DPACKPBITHIX
COETUHEHHU T UITH CMECHIO COCUHEHUH.

HHnuBUayanbHble 3HAHTHOMEPB! M TUACTEPEOMEPBl COCAMHCHUI MO HACTOAIMIEMY H300PETCHHIO MOTYT
OBITH CUHTE3UPOBAHBI U3 BBIMYCKAEMBIX MPOMBIIIICHHOCTHIO HCXOTHBIX MAaTEpHANOB, KOTOPBIE COAEPXKAT LICH-
TPBl aCUMMETPUU MJIM CTEPEOTCHHBIC LEHTPBI, WU MyTeM MOJY4YeHHUS palleMHUECKUX CMeceil, KOTophle 3aTeM
Pa3aeAOT METOAAMU, XOPOIIO U3BECTHRIMHU JIFOOOMY CIENUANUCTY B 3TO# obnacty. [IpuMepaMu 3THX METOI0B
pasaeacHus ABIAIOTCSA

(1) mpucoeaMHEHHE CMECH YHAHTHOMEPOB K XUPaJbHOMY BCIIOMOTaTeNbHOMY BEIIECTBY, pa3AeieHUe Mo-
JYYEHHO! CMECH IMACTEPeOMEPOB MEPEKPUCTATLIM3ALMEH M XpoMaTorpadueil ¥ BbIIEICHUE ONTHYECKH HYUC-
TOr0 NPOJAYKTa U3 BCIIOMOTaTEILHOIO BEIECTRA,

(2) 06pa3zoBaHHE CONH C UCTIOIH30BAHUEM ONMTUUECKH AKTUBHOTO PAa3CAIOIIETO peareHTa,

(3) mpsMoe pas3fneneHHe CMECH ONTHYECKUX JHAHTHMOMEPOB Ha KOJOHKAX NI XHPATbHOH XUAKOCTHOH
XpoMarorpaduu, 1au

(4) KMHETHYECKOE pa3/iefIcHUe ¢ HCMOJb30BAHUEM CTEPEOCENCKTUBHBIX XMMHYECKUX UIH (HEepMEHTATHUB-
HBIX PEareHTOB.

Panemuyeckue cMecd MOTYT OBITh TaKXKe Pa3leNeHbl HAa COCTABIAIONIME UX SHAHTHOMEPH! XOPOIIO U3-
BECTHBIMHM METOJaMU, TAKUMHU KaK ra3oBas XxpoMmaTtorpadus ¢ XUpaabHOH (a3oil UM KpUCTANNIU3ANHUS COCAUHE-
HUS B XUPAIbHOM pacTBopuTeie. CTepeoCeNeKTUBHBIE CHHTE3bI, MPEACTABIAIOMNE COO0H XMMHUYECKYIO UIH
(epMEHTAaTUBHYIO PEaKIHMIO, B KOTOPOil OJIHO pearupyroliee BEIECTBO 00pa3yeT cMeCch CTEPEOU30MEpPOB B He-
PAaBHOM COOTHOLICHHH B NpOILleCCe CO3JaHUA HOBOI'O CTEPEOLICHTpAa MIIM B Npollecce TpaHcHopMaluu yxe Ccy-
IECTBYIONIErO LEHTPA, ABIAIOTCA XOPOIIO U3BECTHHIMU. CTEPEOCENCKTUBHBIC CHHTE3bl OXBATHIBAIOT KaK JHAH-
THOCEJICKTUBHBIC, TAK U TUACTECPEOCEICKTUBHEIC TpaHcdopmanuu. CM., HanpuMep, MoHorpaduro Carreira and
Kvaerno, Classics in Stercoselective Synthesis, Wiley-VCH: Weinheim, 2009.

[eoMeTpuueckue H30MEpPBI, MONYYECHHBIC B Pe3yAbTaTe NEePEerpyNIHUPOBKH 3aMECTHTENCH BOKPYT IBOMHOM
CBSI3H YIIIEPOA-YIICPO] M NEePErpyIIUpPOBKH 3aMeCTUTEeH BOKPYT HUKIOATKUIBHOTO UM FePOLUKINYECKO-
ro KONblIa, MOTYT TAaKXE CYIIECTBOBATh B COCMMHCHUAX MO HAcTosmeMy u3oOpereHuro. CUMBON 0G0O3HAUaeT
CBS3b, KOTOPAsA MOXET NPEACTABIATh CO00H OMMHAPHYIO, NBOMHYIO UK TPOMHYIO CBSA3b, OMUCAHHBIC B H300pe-
TEHUU. 3aMECTUTEIH BOKPYT JBOMHOI CBS3M YTIIEPOA-YTIIepoa 0003HAYalOT kak Haxoasmuecs B "Z" umu "E"
KoH¢urypanuu, rae TepmMunsl "Z" u "E" ucnons3yioTcs B COOTBETCTBUY CO CTaHAAPTHBIE 0003HaueHUs Mexay-
HApOJIHOro coro3a Teoperuueckoil u npuknaaHoit xumuu (IUPAC). Ecnu He ykxazaHO WHaue, TO CTPYKTYPHI C
U300paXCHHBIMY IBOHHBIMHU CBS3IMHU 0XBaThIBaloT kak the "E", Tak u "Z" nzomeps.
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3aMecTUTENTM BOKPYT ABOHHOI CBS3M YTIIEPOA-YINIEPO aIbTEPHATUBHO MOTYT 0003HA4aThcs Kak "nuc"
unu "Tpanc”, rae "nuc" mpeacTaBIACT 3aMECTUTENHU MO OAHY CTOPOHY JNBOMHOI CBA3M, a "TpaHC" MpeacTaBIseT
3aMECTHUTENHU IO pa3Hble CTOPOHBI ABOHHOH CBA3M. I'pynmupoBka 3aMecTHTENEil BOKPYT KapOOIMKIHMYECKOTO
KOJIbIIa MOXKET Takke 0003HauaThes Kak "nuc” unu "rpanc”. TepMun "uuc" npeacraBaser 3aMECTUTEIN 110 O/THY
CTOPOHY IUIOCKOCTH KOJIBI@, @ TEPMHUH "TpaHC" NpEACTABISECT 3aMECTUTEIH IO pa3HbIE CTOPOHBI MIIOCKOCTH
konbplia. CMecH COeAMHEHUl, B KOTOPBIX 3aMECTHTENN PACIONIOKEHB! KaK MO O/HY CTOPOHY IIIOCKOCTH KOJbBLA,
TaK Y 10 pa3Hble CTOPOHBI IIJIOCKOCTH KOJIbla, 0003Ha4aloT "nuc/Tpanc”.

Hcenmonsizyemele B U300peTeHud (pasbl "dapManeBTUUECKH MpueMieMble” i "dapMakoJorHyecKu Ipu-
eMJIeMbIe" OTHOCATCSA K COETMHEHHSM, (parMeHTaM MOJEKYIN, KOMIIO3UIUAM, MaTepUanaM /UM JNeKapCTBEH-
HBIM (OopMaM, KOTOpBIE HE BBI3BIBAIOT NMOOOYHOH a/lepruyeckoil MM APYroi HeXenaTenbHOH peaklH NpH
BBE/ICHUM JXMBOTHOMY MM HYEJIOBEKY, B COOTBETCTBYIOIIMX cayuasx. Ilpu BBeaeHuM HeIoBEKy NpenapaThl
JIOJDKHBI COOTBETCTBOBATh CTAHAAPTaM CTEPUIBHOCTH, TIMPOTEHHOCTH, O0IIEH 06€30MacHOCTH U YHUCTOTHI, ycTa-
HOBJIEHHBIM OT/IEJIOM CTAHIAPTOB 115 OMOJIOTMYECKHUX MPENnapaToB YIpaBleHHs N0 KOHTPOJIIO KayecTBa MHUILe-
BBIX IIPOJYKTOB U JekapcTBEHHBIX cpeacTs CIIA.

Hcenonsiyemele B u3obpeteHuM (pa3ssl "hapManeBTUYCCKH TPUEMIICMBII HOCUTENR" U "dapManeBTHUECKU
MPUEMIIEMOE BCIIOMOIaTeIbHOE BENMIECTBO" OTHOCATCSA KO BCEM 0€3 MCKIIIOUEHMS PacTBOPHUTENSM, AMCIEPCHOH-
HBIM CPElaM, TMOKPHITUSAM, H30TOHMYECKUM CPEACTBAM, 3aMEIAIONIMM BCAChIBAHME BEIECTBAM M APYTMM NO-
JIOOHBIM BEIECTBAM, KOTOPHIE COBMECTUMBI ¢ (hapMaleBTHYECKUM NpuMeHeHueM. dDapManeBTHUECKH TIPHEM-
JIEMbIe HOCUTENM MOTYT BKIIFOUaTh 3a0ydepeHHslil pocdaroM dhusmonoruyeckuii pacTBop, BOAY, IMYIbCUH (Ha-
NpUMeEp, TaKMe Kak IMYIbCHU Macjo/BOAa MM BOJA/MAacio) M pa3lTHyYHbIC TUIBI CMayUBaloOMUX BemecTB. Kom-
MO3UIMH TAKKE MOTYT BKJIIOYATh CTAOMIIN3ATOPB! M KOHCEPBAHTHI.

Hcnmonszyemas B u300peTeHuu ¢paza "dapmaneBTHUECKas KOMIO3UIUA" OTHOCUTCS K KOMITO3UIIMH,
BKJIIOYAIONIEH MO0 MEHBIIEH MEpe OHO PACKPHITOE B H300PETEHHH COECAMHEHHUE, IPUTOTOBICHHOE BMECTE C OJI-
HUM WM Bonee hapManeBTHYECKHM NPUEMIIEMBIMU HocuTenaMH. DapManieBTHUeCKUE KOMITO3UIIMM MOTYT TaKXKe
COJIepXKaTh IPYTHE aKTHBHBIE COCAMHEHHUS, 00CCIIEUMBAIONIME BCIIOMOTATEIbHBIE, AOTOJHUTEIbHBIC UM pac-
IIMPEHHBIE TEPANEBTHUECKHE (HYHKIIMH.

[IpumMensemMble B U300pETEHUH TEPMHUHB! "HHAMBUAYYM", "malMeHT" U "CyOBEKT" UCTIOIB3YIOTCS B3aUMO-
3aMEHJIEMO M BKJIIOYAIOT JII000i )KUBOTHBIX, B TOM YHCIIE MIIEKOIUTAIOIIMX, MPEAIOYTHTENFHO MBIIIEH, KPBIC,
JPYTHX TPHI3YHOB, KPOJIMKOB, COOAK, KOIIEK, CBUHEH, KPYNHBIA pOraThlil CKOT, OBEll, JOMAACH UM TPUMATOB U
6onee MpeaNOYTUTENRHO Toaei. OnucaHHble B M300PETEHUH COEAMHEHUS MOTYT OBITH BBEJIECHBI MIIEKOIHUTAIO-
IIEMY, TAKOMY KaK YEJIOBEK, HO MOTYT OBITH TAaKXKe BBEJCHBI JPYTUM MICKOMHUTAIOIIMM, TAKMM KaK HBOTHBIE,
HY>KJaIoIMeCs B BETEPUMHAPHOH MOMOIIHM, HANpUMEp JOMAIIHUE )KUBOTHBIE (HanpuMep, co0aku, KOIIKH U Ipy-
rde NOJ0OHBIC KUBOTHBIE), CETLCKOXO3AHCTBEHHBIE KUBOTHBIE (HANPUMEpP, KOPOBBI, OBIIBI, CBUHBH, JOMIAAN H
JpYTHE MOT0OHBIE )KUBOTHBIC) U 1a00paTOPHBIE )KUBOTHEIC (HAIIPUMED, KPBICHI, MBIIIIM, MOPCKUE CBUHKH U JIPpY-
rue nojoOHbIe )KUBOTHEIE). IIpeinodTHTENBEHO, YTOOB! MIICKOITUTAIOIIEE, TT0IBEPraeMOE JICUEHHIO ONUCAHHBIMU
B M300PETCHUH CNIOCOOaMHU, NPEACTABIAIO0 cOO0H MIIEKONMHUTAIOIIEE, KOTOPOMY TpeOyeTcs JIeUeHue, Harpumep,
60IEBOT0 UJIM JIENPECCUBHOTO CHHAPOMA.

Hcnmons3yeMblit B u300peTeHUM TEpMUH "TeueHue" BKIIOHACT J000U 3¢deKT, HampuMep ocrablieHue,
YMEHBIIEHUE, MOAYIUPOBAHUE, YIYUIICHUE WM YCTPAHEHHE, KOTOPBII MPUBOAMT K YIYUIICHHIO COCTOSHMSA,
3ab05eBaHus, pAacCTPONUCTBA M IPYTUX MOJOOHBIX HApyIICHHH, B TOM YHCJIE OHOTO MM 00Jee UX CUMITOMOB.
JleueHue MOXET MPUBOIUTH K M3NEUEHUIO, YIYUIICHUIO MM, IO MEHBIIEH Mepe, YaCTUYHOMY OOJIErIeHHIO pac-
CTPOMCTBA.

[IpumMensieMblit B M300pETEHUH TEPMHUH "paccCTPOHCTBO" 03HAYAET M HCIOJB3YETCS B3aMMO3AMEHAEMO C
TepMHUHaMH "3aboneBanue”, "coctosHue" unu "6one3Hs", €CIM HE yKa3aHO HHAYE.

Hcnosip3yeMblii B H300peTEHUH TEPMHH "MOIYIMPOBaHUE" 03HAYAET U BKIIOYAET AHTArOHU3M (HAIpUMED,
MHIMOMPOBAHUE), aTOHU3M, YACTUYHBINA aHTATOHU3M M/UIIM YACTUYHBIA arOHU3M.

Hcenonsiyemele B u300peTeHUU (pa3s! "dapmaneBTuuecku 3GPEKTUBHOEC KOIUYESCTBO" U "TepaneBTUUCCKH
3¢ PEeKTUBHOE KONUYECTBO" OTHOCUTCS K KOJMUYECTBY COCTMHEHMS (HAPUMED, PACKPBITOrO COETMHEHHS), KOTO-
po€ MO3BOJIAET AOCTUTATh OMOJIOTHUECKOrO MITH JIEeHeOHOTO OTBETA TKAHH, CUCTEMBI, )KUBOTHOT'O MJIH YEJIOBEKA,
KOTOPOTO TBITAETCS TOOUTHCS HCCIIEA0BATEND, BETEPUHAP, Bpay MM ApYTroi kiMHUIMCT. OnucaHHbIe B H300pe-
TEHUH COEAMHEHUS MOTYT OBITH BBEJCHB! B TepaneBTHYECKU 3¢ (HEKTUBHBIX KOJIMYECTBAX A JeUeHHUs 3a0ore-
BaHMs. TepaneBruyecku 3h(HEKTUBHOE KOTMUECTBO COCAMHEHUS MOXKET MPEACTaBIATH COOOH KOIMYECTBO, He-
00X0IMMOE NI AOCTHXKEHHS TPeOyeMOro TepaneBTHYECKOro M/WiM npodunakTuiyeckoro d¢dekra, Takoe Kak
KOJIMYECTBO, KOTOPOE NPHBOIHUT K 00JEMUEHHUIO CHMIITOMA 3a00I€BaHMs UITH pacCTPOHCTBA, TAKOTO Kak Jerpec-
CUBHBII CUHIPOM.

Hcenmonszyemas B u3o0pereHuu dpaza "dapManeBTHYECKU NpueMiieMas colb (hapManeBTUYCCKH TPUEM-
JIEMBIE COMM)" OTHOCHUTCS K COJHM(SIM) IPYII C KUCIOTHBIMH MIIM OCHOBHBIMH CBOWCTBAMH, KOTOPBIE MOTYT NpH-
CYTCTBOBATh B COEJAMHEHHUAX IO U300PETCHUIO M/UITM UCIIONB30BATHCS B KOMNO3UIHUAX MO M300peTeHuio. Pap-
MaleBTUYECKH TNpUEMIIEMas COolb (HarpuMep, NMPUCOEAMHEHHUS KUCIOTHl MM OCHOBAHHUS) COCAMHEHMS IO Ha-
CTOSIIIEMY M300pPETEHHIO MOCTIE BBEACHUS NMALMEHTY CIIOCOOHO 00pa30BBIBATh COEAMHEHUE MO ITOMY U300peTe-
HMIO MJIM €r0 AKTHUBHBIM METAOOJIHUT HIIH ET0 OCTATOK.

CoenuHeHus, BXOAAIIME B HACTOSIIME KOMITO3HMIIMH, KOTOPBIE MO NMPUpOAE CBOEH 001a1ar0T OCHOBHBIMH
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CBOMcTBaMH, CITIOCOOHBI 00Pa30BHIBATH MIMPOKOE pa3HooOpa3ue coneil ¢ pa3TMYHBIMM HEOPraHUYECKUMH U Op-
raHMYEeCKUMH KHCIOTaMU. KucCIoTHI, KOTOphle MOTYT OBITH HCMOIB30BAHBI A NMOJYYEHHUS (apMaleBTUUECKH
MPUEMIIEMBIX COJICH NMPUCOETUHEHHS KHMCIOTHl TaKMX OONAfalOMMX OCHOBHBIMM CBOMCTBAMU COCAMHEHHIA,
MPEJICTaBIAIOT COO0H KUCIOTHI, KOTOPBIE 00pa3yIOT HETOKCHYHBIC COJMM NPUCOEIUHEHHS KHCIIOTHI, T.€. COJH,
coaepkamue HapMakoJOrHUECKH MPUEMIIEMbIE AHMOHBI, BKIIOYAIONIME, HO 3TUM HE OrpaHUYUBAIONIMECS, Ma-
JIaTHBIE, OKCalaTHBIE, XJOPUAHBIE, OPOMHIHEBIE, HOMUAHBIE, HUTPATHEIE, CynbdaTHbIE, OUucyabdarusle, doc-
daTHbIe, KHUCNBIE QocdhaTHBIE, M30HUKOTUHATHBIC, alleTaTHBIE, JJAKTATHBIC, CANMIUIATHBIE, IMTPATHEIE, Tap-
TpaTHBIE, OJcaTHbIC, TAHHATHBIC, TAHTOTCHATHBIE, OUTAPTPATHEBIE, aCKOpOATHEBIE, CYKIMHATHBIE, MaleaTHbIC,
reHTU3MHATHBIE, (yMapaTHbIE, TIIOKOHATHBIEC, INIIOKAapOHATHBIE, caxapaTHble, (opMuaTHble, OCH30aTHEIE,
rIyTaMaTHble, METaHCYIb(GOHATHEBIE, ITAHCYIb(OHATHBIE, OEH30ICYNb()OHATHBIE, M-CYNb()OHATHBIE U TAMO-
atHbie (T.e. 1,1'-Metunen-6uc-(2-runpokcu-3-Hagroataeic)) coau. COeTUHECHUS, BXOIAIIUE B HACTOSAIIUE KOM-
MO3UIMH, KOTOpBIE N0 NPHUPOJE CBOEil 001a1ar0T KUCIOTHBIMM CBOHCTBAMH, CIIOCOOHBI 00pa3oBLIBATH COJH
MPUCOCIUHEHHUS OCHOBAHUA C PA3IMYHBIMHM (HapMaKOJIOTHUECKHM NPUEMIIEMBIMU KaTHOHAaMH. IIpuMephl Takux
coJel BKIIOYAIOT COJIM IEJOYHBIX M IEJOYHO3EMENBHBIX METAIOB M, B YACTHOCTH, COJU KalblMs, MarHus,
HATpHs, TUTUSA, IMHKA, Kaaus U kene3a. CoeIMHEHUS, BXOAAIIME B HACTOAIIME KOMIO3UIIMHU, KOTOPBIE BKIIIOYA-
10T ()parMeHT C OCHOBHBIMM HIIM KHCJIOTHBIMH CBOMCTBAMHM, MOTYT Takke 0Opa30BHIBATH (apMallcBTUUECKH
MPUEMIIEMBIE COJIM C Pa3THYHBIMH aMUHOKUCIOTaMHU. COeAMHEHHUS 1T0 U300PETEHUIO MOTYT COAEPKaTh KaKk KH-
CIIOTHBIE, TAaK M OCHOBHBIC TPYNIBI, HAIPUMEDP OAHY aMUHOIPYNINY U OJHY Ipynny kapOOHOBOH KHCIOTHL. B
3TOM CIIy4Yae COCTMHEHHME MOXET CYIIECTBOBATH B (JOpPME CONM NPHUCOECTUHEHHS KHUCIOTHI, BUTTEP-UOHA HIIHU
COJIM IPUCOETUHEHHS OCHOBAHUS.

PackpbIThie B M300pETEHUH COECAMHEHUS MOTYT CYIIECTBOBATh B HECOILBATUPOBAHHOI (opMe, a Takxke B
COIbBAaTUPOBAHHOM (JOpME B BUAE COJBBATOB € (hapMaleBTHYECKU IPUEMIIEMBIMH PACTBOPHUTENIAMY, TAKUMH KaK
BO/Ia, 3TAHOJI U JIPYTHE NOJA0OHBIE PACTBOPHUTENH, M NPEANOIAraeTCs, YTO U300pETEHUE OXBATHIBAET KaK COIbBa-
THPOBAHHBIC, TAK U HECOIbBATUPOBAHHBIE (POPMBI. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHUS COCTMHEHUE ABIIA-
eTcs aMophHBIM. B KOHKpPETHBIX BapHaHTaX OCYIIECTBICHUS COCTMHEHME NPEACTABIAET cO00i UHIUBUIYAb-
HBIA noiauMopd. B pa3nuuHbIX BapMaHTaX OCYIIECTBICHUS COCAMHEHHE MPEACTABIAECT cOO0M CMECh MOIUMOp-
¢oB. B KOHKpPETHBIX BapHaHTaX OCYIIECTBICHUS COCAMHEHUE HAXOAUTCS B KPUCTATLITHYECKO opMme.

Ecin He ompeneneHo uHave, TO BCE UCIONB3YEMbIE B M300PETEHMH TEXHMYECKHE M HAYYHBIE TEPMHHBI
UMEIOT 3HAYEHHS, KOTOPHIC ABIAIOTCS OOIENPHHATHIM A JI000r0 CrenuaIncTa B 001acTH, K KOTOpO# OTHO-
CHUTCS 3TO U300peTEeHHME.

B onucanuu uzo0perenus, B Cydyasx Korja KOMIO3MIMU UM (papManeBTHYECKHE HAOOpBl OMMCHIBAIOT Kak
UMEIOIIME, BKIIOYAIOINE WIIM COAEPKAIME KOHKPETHBIE KOMIOHEHTHI MM KOT/1a OMUCHIBAIOT NPOLIECCH! U CHO-
co0BI KaK MMEIOIIME, BKIIOYAIONIME UITH COJIEPXKAIME KOHKPETHBIE CTaMH, MPEAIONAracTcs, YTo KpOMe TOro,
CYIIECTBYIOT KOMMNO3UIMU U (hapMaleBTHYECKUE HAOOPHI MO HACTOAIMIEMY M300PETEHHUIO, KOTOPHIE COCTOSAT B
OCHOBHOM MJIM COCTOSIT M3 NEPEHUCIICHHBIX KOMIOHEHTOB, U YTO CYIIECTBYIOT NMPONECCH M CHOCOOBI MO Ha-
CTOSIIIEMY M300PETCHHUIO, KOTOPBIE COCTOAT B OCHOBHOM MIIM COCTOST M3 INEPEUUCICHHBIX TEXHOJIOIMYECKUX
cTaguil.

B onucanuu u3obpereHus, B coydasx Korjaa ykasbIBaeTCs, YTO JIEMEHT UM KOMIIOHEHT BKIIIOYEH B CITH-
COK W/MJIM BBIOpAH M3 CNUCKA NEPEYUCICHHBIX 3IEMEHTOB MM KOMIIOHEHTOB, CJIEYET UMETH B BUY, UTO dJIe-
MEHT HJIH KOMIIOHEHT MOXET NPEACTABIATH COO0H T000# 0MH U3 NEPEUUCICHHBIX JJIEMEHTOB MM KOMIIOHEH-
TOB HIIM DJIEMEHT MJIM KOMIIOHEHT MOXXET OBITh BBIOpAH M3 IPYIIBI, COCTOAMIEH M3 ABYX MM Oojee mepequc-
JICHHBIX 3JIEMEHTOB MJIM KOMIOHEHTOB.

KpomMe Toro, crenyer UMeTh B BUAY, UTO JIEMEHTHI M/UIIM XapaKTEpPHbIE IPU3HAKU ONUCAHHBIX B U300pe-
TEHUU KOMIIO3UIMH MM coc00a MOTYT OBITh OOBEMHEHB! Pa3THYHBIM 00pa30M 0€3 OTKIOHEHHS OT CYIIHOCTH
U 00beMa HAcTOSIIEr0 M300peTeHHs B MPSAMOH MM KocBeHHOH (opme. Hampumep, koraa ccpuiaroTesl Ha KOH-
KPETHOE COCTMHEHHUE, TO 3TO COCANHEHUE MOXKET OBITh HCIIOJIH30BAHO B PA3IMYHBIX BAPHAHTAX OCYIECTBICHHUS
KOMITO3MIIMH MO HACTOSAIMIEMY M300PETEHUIO W/HIH B cloco0ax Mo HACTOAIMIEMY M300PETEHHUIO, €CITH U3 KOHTEK-
cTa He cieayer uHoe. JIpyruMu clioBamMH, B 3TOM M300pPETEHUU BapUMAHTHI OCYIECTBICHHUS OMMCAHBI U M300pa-
EHBI TaK, YTO 3TO MO3BOJIAET YETKO M CXKATO OMMCATh M NMPOMLTIOCTPUPOBATH U300PETEHHUE, U TIPU ITOM TIpE]I-
TMIONIAraeTCs U CUUTACTCS OYEBH/HBIM, YTO BApHAHTHI OCYIIECTBICHUS MOTYT OBITh OOBEIMHEHB! UITH PA3JCICHBI
pa3HBIMH croco0aMu 0e3 OTKIIOHEHHUsS OT MJEH M NpeaMeTa HacTosmero uizobpereHus. Hampumep, ciaenyer
UMETH B BU/1Y, UTO XapaKTEpHbIC MPU3HAKH, OTTUCAHHBIE U M300paKEHHBIE B U300PETECHUHU, MOTYT OBITH IpUME-
HHMMBI KO BCEM ONMCAHHBIM U U300pa)KEHHBIM acliekKTaM M300peTeHUS.

Hcnosip3yeMas B 3ToM n300peTeHuH (opMa eTMHCTBEHHOTO YKca 0003HaYaeT OJUH UM BoJiee YeM OJIMH
(T.€. IO MEHBIIEH Mepe OJIUH) U3 0OBEKTOB, CCITU 3TO HE NMPOTUBOPEUUT KOHTEKCTY. Hampumep, "anement" 060-
3HaYaeT OJMH JJIEMEHT WM O0JIee YeEM OJIMH DIIEMEHT.

Hcnosp3yeMsblii B M1300peTeHUM TepMUH "H/umu" o3Hayaet oo "u", nubo "umm", ecu He yka3aHO MHAYE.

Crenayer UMETh B BUJY, YTO BHIp@KEHUE "NO MEHBIIEH Mepe OAMH M3" BKIIIOYAET B ceOs KaXblH B OT-
JICTIBHOCTH U3 MEPEUUCICHHBIX T0CIE ITOTO BBHIPAXKEHHUS O0BEKTOB M Pa3IHYHbIC KOMOMHAIMU ABYX MM Oonee
yKa3aHHBIX OOBEKTOB, €CIM M3 KOHTEKCTa U MPUMEHEHMS He ciaeayeT uHoe. CIeayer UMETh B BUAY, UTO BBIpa-
*eHue "u/unu" B OTHOIIEHUM TpeX MM 0oJee U3 NEPEUUCICHHBIX OOBEKTOB HMEET TAKOE XK€ 3HAUCHHUE, ECITH U3
KOHTEKCTa HE BBITEKAET HHOE.
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Hcnonp3oBaHue TepMHMHa "BKIrO4ath', "Brirouaer”, "BKmoyaromui”, "umers", "umeer", "umerouuii",
"comepxatn", "comepxut" MM "coaepikalluil', B TOM YHCIIe HX TPaMMaTU4YeCKHe SKBUBAJICHTHI, cIelyeT MOHU-
MaTb, B OOJIBILIMHCTBE CJIy4aeB, KaK OTKPHIThIE U HE OIPAHNYMBAOLIHE, HATPUMEP HE MCKIIOYAIOLIHE JONOJIHH-
TeJIbHble HeyKa3aHHbIe 3JIEMEHThl UM CTaMH, €CJIM CHELHAIbHO He 3asBJICHO HHOE MIIM €CIIM M3 KOHTEKCTa He
CIIEyeT HHOE.

B ciyuae korga TepMuH "pHOAM3UTENBHO" MCIIONB3YIOT TIEPE YUCICHHBIM 3HAYE€HHEM, HaCTOSILIee H30-
OpeTeHHe TakXe BKJIIOYaeT B ce0s caMO yKazaHHOE YHCIIEHHOE 3HA4EHHE, €C/IM He yKa3zaHO uHaye. Mcnomb3ye-
MBI B H300pETeHNH TEPMHUH "TIPHOIN3NTENBHO" 03HavyaeT oTkIoHeHHe £10% OT HOMHHAJIBLHOM BEJIMUNHBI, €CIIH
HE yKa3aHO HJIH HE MPEAINOJIaraeTcst HHOe.

CneayeT HUMETH B BUAY, YTO KOrla KOJMYECTBO KOMIIOHEHTA WJIM MaTe€pHajia B KOMIIO3UIIMH BBIPAXKEHO B
NPOLIEHTaX, TO NPOLEHT PaCCYMTaH MO MACCe, ECIM HE 3asIBJICHO MHOE MJIM €CIIM U3 KOHTEKCTa HE CJIEyeT HHOE.

Korpaa npuBoauTcs MoJieKyJIsipHasi Macca, HO He B JopMe aOCOJIIOTHOH BEIMYMHBI, HAIPUMEpP MOoJIHMMepa,
TO CJICAYECT UMETh B BHAY, YTO MOJICKYJISIpHASA MacCa NPEACTABJISACT coboi CPEAHIOK0 MOJICKYJISIPHYHO MaccCy,
€CIIH He 3asBJIEHO MHOE WJIH €CJIM U3 KOHTEKCTa HE CIIEeIyeT HHOE.

Crenyet UMETh B BUAY, YTO MOPSIOK CTaHH HIIH MOPSIOK BHITNIOJHEHHs! ONPEICICHHBIX JeHCTBUI SIBISET-
Csl HECYIIECTBEHHBIM, €CJIM TPH 3TOM COXPAHAETCS BO3MOXHOCTh OCYLUECTBJIEHHS HACTOSILLETO M300pETEHHS.
Kpowme Toro, nse uim 6oee craguu WM aABa win 6osiee 1eHCTBUS MOTYT BBIOJIHATHCS OJJHOBPEMEHHO.

Hcnonp3oBanue B H300peTeHHe JIIOOBIX TPUMEPOB WIIM MIUTIOCTPATHBHBIX (OPMYJIHUPOBOK, HanpuMmep "Ta-
KoM Kak" Wid "B TOM 4Hclie", mpeJHa3HaueHO TOJBKO JUIS TOTO, YTOOBI JIyUlle POHJLTIOCTPHPOBATH HACTOALIEE
n300peTeHne, 1 OHH HE OTPAaHHYHBAIOT 00BEM H300pPETEHHS 3a HCKIIIOYEHHEM TeX CIIy4yaeB, Korga 00 3TOM 3asB-
neno. Hu ogHy GopMynnpoBky B M300pETEeHNH HE ClIeyeT TOJKOBAaTh KaK yKa3aHHE Ha TO, 4TO KaKOi-11bo He
3asIBJICHHBIH 3JIEMEHT SIBJISIETCS] CYILECTBEHHO Ba)XKHBIM JJISi TIPHMEHEHHUsI Ha NMPAKTHKE HACTOSIUEro u3obpere-
HUSL.

JIyIs HarIAAHOCTH Pa3IMYHbIE ACTIEKTH H300pETEeHHs NPeCTaBIeHb! B ONIMCAHUH H300pEeTEeHHs B 3aroJIoB-
KaxX W/WIM pa3zenax, 0JHaKO, OYEBHIHO, YTO BCE ACHEKThI, BAPHAHTHI OCYLIECTBICHUS WM CYILECTBEHHBIC MPH-
3HaKH U300pPETEHHsl, OMMCAHHbIE B OZTHOM KOHKPETHOM pa3Jielie, He 10JKHBI OFPAaHHYMBATHCS 3THM KOHKPETHBIM
pasesioM, U, HaIPOTHUB, OHM MOTYT ITPUMEHATHCA K JIIOOOMY acreKkTy, BAPHAHTY OCYILECTBICHHUS WIM XapaKTep-
HOMY NPH3HAKY HACTOSLIET0 H300pETEHUS

CoennHeHus.

PackpbITble COEJUHEHHUS BKIIIOYAIOT COEAMHEHHE, HMCIOIHCC tdhopmyny

NH,
OH

UK €T0 CTEPEOH30MEP H/WITH (DapMalleBTHYECKH TIpHEMIIEMAst COJb.
B KOHKpETHBIX BapHaHTaX OCYILECTBICHHS pacxpm‘oe coeiMHEeHUe umeeT hopmyny

(R)i" 10H
WM ero (papmMaleBTHYECKH TpuemiiemMas Coilb.
B KOHKpeTHBIX BapHaHTaX OCYLIECTBICHUS pacxpm‘oe coeiMHeHHe umeeT hopmyny

N“.§ST
(R))-1OH

WM ero (hapMaleBTHYECKH IPHEMIIEMast COJb.

PackpbiTble coelMHEHUsE MOTYT obecneunBaTh 3 (eKTHUBHOE OTKPBHITHE KATHOHHOI'O KaHala B peLentope
NMDA, Hanpumep MOryT CBSI3bIBaThCSI MJIM B3aUMOJICHCTBOBAaTh C IilyTaMaTHBIM caiiTom peuentopa NMDA,
JUISL TOTO YTOOBI CIIOCOOCTBOBATh OTKPBHITHIO KATHOHHOTO KaHasa. PackpbIThle COEMHEHHS MOTYT IIPUMEHSTHCS
JUISL pETYISIMY (BKJIFOYEHHS MM BbIKIIOUeHMs) peuenrtopa NMDA B pe3ynbrare IeiicTBUS B KayeCTBE aroHU-
CcTa.

OnucaHHbIe B M300PETEHUH COEIMHEHHS B HEKOTOPHIX BAPHAHTAX OCYILECTBICHHS CBSA3BIBAIOT KOHKpPET-
Hble cyorunsl peuentopa NMDA. Hanpumep, packpeiToe coeaHEHHE MOXET CBsS3bIBaTh 0MH cyoTnn NMDA
U He CBA3BIBATh APYroi CyOTHUI. B KOHKpETHBIX BapHaHTaxX OCYLIECTBICHUS PACKPBITOE COeAMHEHHE MOXKET CBS-
3pIBaTh OJMH MM Oosiee yeM oauH cyoTun NMDA u/uny, HarmpuMep, MOKET 00J1alaTh CYLIECTBEHHO MEHBILEH
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(UM MpakTUYECKU HE 00NaaaTh) CBA3BIBAIONIEH aKTUBHOCTHIO B OTHOLIEHUM OMNpeacaeHHbIX cyOTunoB NMDA.
HanpumMep, B HEKOTOPBIX BapUAHTaX OCYILECTBICHUS PACKPBITOE COEAMHEHUE (HAIPUMED, COETUHEHUE A) CBA-
3piBaeT NR2A, HO mpakTtudecku He cBs3bpiBacT NR2D. B HekoTOpBIX BapHaHTaX OCYIICCTBICHUS PACKPHITOE
coenuHeHue (Hampumep, coeauneHue B) cs3piBaeT NR2B u NR2D, Ho obnagaer cymecTBeHHO 6ojee HU3KOM
CBS3BIBAIOIIEHT aKTUBHOCTHIO B OTHOMIEHUHM NR2A u NR2C.

OnucaHHble B M300pETEHUH COECAMHEHUS MOTYT NPEACTABIATH COOOH YaCTHYHBIE arOHUCTHI TIIMIIMHOBOTO
caiita peuenropa NMDA. Cnenyer UMeTh B BUY, YTO UCIONB3YEMBIH B 3TOM KOHTEKCTE TEPMMH "YaCTUYHBIH
aroHUcT" 03HAYAET, YTO NPH €r0 HU3KOW KOHIEHTPAIMHU OH JICHCTBYET KaK aroHUCT, @ ITPU BHICOKOH KOHIIEHTpA-
MM OH JCHCTBYET Kak aHTaroHUcT. CBA3bIBAHME ITTMIMHA HE MHTHMOUPYETCS IITyTaMaTOM MM KOHKYPHPYIOIIHU-
MU MHTMOUTOpAaMU IIyTaMarta, U OH TAKXKE HE CBA3BIBAETCA HAa TOM 3KE cailTe, UTO M riyTamar, Ha pelenTope
NMDA. Bropoii 4 OTA€TIbHBII caliT CBA3BIBAHUS 1718 IMUIKHA CYHECTBYET B penentope NMDA. VnpasiseMmslii
JUraHfaMu MOHHBIHM kaHan penentopa NMDA HaxomuTcs, TakuM 00pa3oM, MO KOHTPOJIEM MO MEHBIIEH Mepe
3THUX ABYX OTIMYHBIX APYT OT ApPYra aNIOCTEPUUECKUX CaliTOB. PaCKpBITHIE COEMUHEHUS CIIOCOOHBI CBA3BIBATHCS
WM B3aUMOAEHCTBOBAThH € CaliTOM CBA3bIBaHMA raunuHa penentopa NMDA. B HeKOTOpBIX BapuaHTax OCyIle-
CTBJICHHUS PACKPBITHIE COCMHEHHS MOTYT 00NafaTh aKTUBHOCTHIO, koTopas B 10 pa3 umu Gonee BbIIIE, YEM aK-
TUBHOCTh U3BECTHBIX HA HACTOANIMHA MOMEHT YaCTUYHBIX arOHUCTOB IIIMIIMHOBOTrO caifiTa penentopa NMDA.

PackpeITble COETMHEHUS MOTYT XapaKTEPU30BaThCSA BBICOKUM 3HAYEHUEM TEpANeBTUHYECKOrO HHAeKkca. Hc-
MONB3YEMBIH B M300pPETEHUU TEPMUH "TepaneBTHYECKUH HHIEKC" OTHOCHTCS K OTHOUICHHUIO J03bI, KOTOpAs BBI-
3BIBACT TOKCHUeCcKkoe neiicTBue y 50% npeacraBurencit monymanuu (t.€. TDsy), Kk MUHUMaIbHOH ) PEeKTUBHOI
noze nans  S50% mpencraBureneit monymanuu  (t.e. EDsg). Takum o0Opa3zoM, TepameBTHYECKUII UH-
nexc=(TDsg):(EDsp). B HExOoTOpBIX BapuaHTax OCYUIECTBICHUS PACKPBITOEC COCTUHEHUE MOXET UMETh TEPAICB-
THYECKMH MHIEKC MO MeHbIIed Mepe npubmusurensHo 10:1, mo Mensmieit Mepe mpubimsurensHo 50:1, mo
MeHbIIe# Mepe npubauzuTensHo 100:1, mo Mensmeit Mepe npubiusurensHo 200:1, mo MeHplIel Mepe npuoIU-
sutensHO S500:1 umu mo MeHbeit Mepe npubausurensHo 1000:1.

Komnozunuu.

B npyrux acnekrax npeanararotrcs JeKapcTBEHHbIE (HOPMBI M KOMITO3HMIIMY, BKIIIOHAIOIIME PACKPHITOE CO-
eMMHEHHE U Heo0s3aTenbHO (hapMaleBTHYECKH TPUEMIIEMOE BCIIOMOraTeIbHOE BEIIECTBO. B HEKOTOPHIX Bapu-
aHTaxX OCYIIECTBICHHUSA JIEKapcTBEHHAs (opMa BKIIOYAET PALlEMUYECKYIO CMECh OJHOTO MJIM OoJiee U3 PacKpbl-
TBIX COCTUHEHUI.

JlekapcTBeHHBIE (OPMBI MOTYT OBITH MPUIOTOBJIEHHI B 11000 U3 MIMPOKOr0 pa3HOOOpa3Us UCIONB3YEMBIX
¢dopM. B xadyecTBe npumepa, HO 6€3 OrpaHUYCHUS COETUHEHUS MOTYT OBITh TPUTOTOBJICHBI B BU/IE JIEKAPCTBEH-
HO# (OPMBI, MOAXOAAIIEH U NEPOPANbHOrO BBEACHHUS, MOAKOXKHOW MHBEKIIUY MIIH IS IPYTUX H3BECTHBIX B
(apmalieBTHKE CIOCOOOB BBEIEHUS aKTHBHOTO CPEACTBA NAIMEHTY, KOTOPHIH MOXET HyXJIaTbcs B 3ToM. Ha-
npuMep, GpapManeBTHYECKHE KOMIO3UIMHU 110 HACTOAIIEMY M300pPETEHUIO MOTYT MPUMEHSATHCS A JOCTABKU B
ria3. PoacTBeHHBIE COCOOBI MOTYT BKJIIOYATh BBEACHHE (hapMalleBTHUECKH I(PQEKTUBHOIO KOJIMYECTBA pac-
KPBITOTO COETMHEHUS WM (hapMalleBTUYECKOH KOMIIO3UIIMH, BKITIOYAIOMIEH pacKphITOE COCAMHEHHUE, TAIIUEHTY,
HYX/JAIOMEMYCS B 3TOM, HapUMED, B INa3 NALUEHTA, T€ BBEACHUE MOXKET OCYILECTBIATHECS MECTHO, CYOKOHB-
IOHKTUBAJILHO, CYOTEHOHOBO, HHTPABUTPEAIBHO, PETPOOYIL0apHO, OKOI0OYIL0apHO, MHTPaKaMepanbHO U/HITH
CUCTEMHO.

KosnnuecTBa omucaHHOro B U300PETEHUU COETMHEHUS B JIEKAPCTBEHHOH (hOpME MOXKET U3MEHATHCA B 3a-
BHCHMOCTH OT TakHuX (haKTOpOB, Kak TeueHUe 3a00sIeBaHUA, BO3pACT, [IOJ U Macca HHAMBHAyyMa. Pexxumsl no-
3UPOBAHUS MOTYT OBITh CKOPPEKTUPOBAHBI A AOCTHXKEHUS ONTUMAIbHOIO TEpANEeBTUYECKOrO oTBeTa. Hampu-
MEp, MOXET OBITh OCYILECTBIEHO pa3oBo¢ OOMIOCHOE BBEAEHHUE, MOKET OBITh BBEACHBI pPa3AciCHHBIC A03bl B
TEUEHUE HEKOTOPOIr0 BPEMEHU MM 1032 MOXKET ObITh NMPONOPLUOHANBHO YMEHBIIEHA UIM YBEIUYEHA B COOT-
BETCTBHM C BO3HHMKIIEH TepaneBTHUYeckoil curyanueid. OCoOEHHO NMPEANOYTUTENBHO IPUIOTABIMBATEH NMapeHTe-
pajbHBIE KOMIIO3MIIUM B JIEKAPCTBEHHOH (hopMe ¢ pa3oBoOii 1030i1 BBUAY JIETKOCTH BBEICHUS U ITOCTOSHCTBA J0-
3p1. Mcrionb3yemblil B H300peTeHUs TEPMUH "IekapcTBeHHas opMa ¢ pa3oBoil 1030i1" oTHOCHTCS K (HU3UUECKH
JUCKPETHBIM JJIEMEHTAM, MOAXOAAIIMM B KaYECTBE PA30BBIX A03 A8 MOABEPraeMbIX JEUEHUIO MIIEKOMUTAIO-
IIUX, TPU 3TOM KaXKABIH IEMEHT COAEPAKUT 3aJaHHOE KOJIMUYECTBO AKTUBHOIO COEAUHEHUS, PACCUUTAHHOE IS
JIOCTHOXKEHHS TpeOyeMoro TepaneBTHIeckoro 3¢ dexra, B coOUeTaHuH ¢ TpeOyeMbIM (hapMalleBTHYECKUM HOCHUTE-
JEM.

TpeboBanus k 1ekapcTBEHHBIM (hOpMaM € pa3oBoil 10301 0OYCIOBIECHB! U HEMOCPEACTBEHHO 3aBUCAT OT

(a) xapakTepHBbIX 0COOEHHOCTEH BHIOPAHHOTO COETMHEHHS U OT KOHKPETHOTO TepaneBTHieckoro addekra,
KOTOPBIH CTPEMATCS JOCTUTHYTH; U

(b) orpaHMYeHHil, NPUCYIIUX UCKYCCTBY KOMIIAYHAMPOBAHUSA TAKOTO AKTUBHOTO COCTMHEHMS IS JICUCHUS
CEHCUTUBHOCTH Y UHUBUYYMOB.

TepanesBTuueckue KOMIO3UIUM, KAK NPABUIO, JOKHBI OBITh CTEPUNBHBIMU U CTAOUIBHBIMU B YCIOBUSAX
UX TPOU3BOJCTBA U XpaHeHMsA. KoMMO3MIUs MOXET OBITH NPUIOTOBIEHA B JOPME pacTBOpa, MHKPOIMYIIBCHH,
JIMIIOCOMBI UM APYTrOi YIOPAAOUEHHOH CTPYKTYPHI, MOAXOAAIEH AN CO3AAaHUS BBICOKOM KOHLEHTpALUU Jie-
KapCTBEHHOro cpeactsa. Hocurtenp MoxkeT MpeACTaBIATH CO00I pacTBOPUTEND MM AUCIEPCUOHHYIO CpERY,
COJEPAKAILYIO, HANPUMED BOAY, 3TAHOJ, NOJIHON (HANpUMEp, IIULIEPHUH, TPONUIEHIIIMKOIb U )KUAKUI NOIUITH-
JICHITIMKONIb M pYTHE MOJAOOHBIE BEIIECTBA) M noaxoasmme ux cMecH. COOTBETCTBYIOMAS TEKYYECTH MOXKET
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NOJJEPKUBATLCA, HAPUMED, MYTEM HCHOIB30BAHUS MOKPBITUSA, TAKOrO KakK JIEHMTUH, MYTEM NOJACpPKaHUSI
TpeOyeMOoro pa3Mepa YacTHll B CAydae TUCIEPCUU U MYTEM HUCMOJb30BAHUS MOBEPXHOCTHO-AaKTUBHBIX BEIIECTB.
Bo MHorux ciydasx npeanouTUTENbHO BBOAUTH B KOMITO3UIMIO M30TOHUYECKUE CPENCTBA, HAPUMEP caxapa,
NOJUCIUPTHI, TAKUE KAK MAHHUT, COPOUT MM XJIOpUI HATpus. IIpoIOHTHPOBaHHOE BCACBIBAHUE UHBELIUPYEMBIX
KOMITO3UIIMIA MOXKET OBITH TOCTUTHYTO 33 CHET BBEJCHUS B KOMIIO3UIIMIO PEAreHTa, KOTOPHIH 3aMeIIeT BCachl-
BaHUE, HAITPUMEDP, MOHOCTEAPATHBIX COJIEN U XKeNaTUHa.

CoenMHEHUS MOTYT OBITH BBE/ICHBI B JICKAPCTBCHHOM (DOpME C MEUICHHBIM BBICBOOOXKICHUEM BO BPEMCHHU,
HampuMep, B KOMITO3UIMU, KOTOpas BKITIOYACT MOJUMEpP, 00CCTICUHBAIONIMN MEITICHHOE BBICBOOOXAeHUE. CO-
€MHEHUS MOTYT OBITh MPUTOTOBJICHBI BMECTE C HOCUTEIAMH, KOTOPBIE JOKHBI NPEAOTBPAILATE OBICTPOE BBI-
CBOOOXICHUE COCTUHCHUS, HATPUMEP, B BUJC JEKAPCTBEHHOH (HOPMBI ¢ KOHTPOJIUPYEMBIM BBICBOOOKICHUEM,
BKJTIIOYAIOUIEH UMIUIAHTAThl U MUKPOKANCYIMPOBAHHBIE CUCTEMBI TOCTABKU. MOTYT OBITH UCMOJIB30BAHBI OMO-
paznaraeMbple OMOCOBMECTUMBIE MOJIUMEPDI, TAKUE KaK STUJIEHBUHUIALETAT, MOJUAHTUAPUABI, MOJUIIUKOIEBASL
KUCJIOTA, KOJIJIAreH, NOIHOPTO3(DUPEI, MOJUMOIOYHAS KUCIOTA U COMOTUMEPH! MOJUMOJIOYHON U MOJUTIUKOIC-
Bo# kucnot (PLG). MHorue MeToas! NMONyUeHUs TAKUX JIEKAPCTBEHHBIX (OPM OOBIYHO XOPOIIO M3BECTHBI CIIE-
UaJIMCTaM B 3TOH 001aCTH.

CTepuIbHBIC HHBECIUPYEMBIC PACTBOPBI MOTYT OBITh NPUTOTOBJICHBI MYTEM BBEICHUS COCIMHCHUS B Tpe-
OyeMOM KOJMUYECTBE B COOTBETCTBYIOUIUI PACTBOPUTENIL C OJHUM MJIM C KOMOMHAIUMEN NMEPEUUCIEHHBIX BBIIIE
UHIPEUCHTOB, €CITU 3TO HEOOXOMUMO, U 3aTEM CTCPUITU3AIMU METOIOM QUIbTpanuu. OOBIYHO AUCTICPCUU MO-
JIy4aloT NYTEM BBEJACHUSA AKTUBHOTO COEMHEHHUS B CTEPUIBHYIO CPENY, KOTOpPAsk COAEPKUT OCHOBHYIO AUCIIED-
CHOHHYIO CpENy U Apyrue TpeOyeMble UHTPEIUEHTHI U3 NEPEUUCICHHBIX BbIIIE. B cliyuae CTEpUILHBIX MOPOII-
KOB JIJISl TPUTOTOBJIEHUS CTEPUIBHBIX UHBEUUPYEMBIX PACTBOPOB MPEAMOUTUTENLHBIMU METOJAMU NIPUTOTOBJIC-
HUS ABISAIOTCS CYIIKA MOJ BAKYYMOM U JTHOGUIM3ANUSA, B PE3YIbTATE YETO MOIYYAIOT MOPOIIOK AKTUBHOIO MH-
IPEAMEHTA TIIOC 000N NOMOIHUTENBHBIN TpeOyeMbIi HHIPEIUEHT U3 €r0 PAHEE CTEPUIM30BAHHOIO C MOMO-
MBI QUIBTPOBAHUS PACcTBOpA.

B cooTBETCTBUM C anbTEPHATUBHBIM ACNEKTOM COECIMHEHUE MOXKET OBITH MPUTOTOBIEHO C OAHUM WU 0O-
JIEE TOMOJHUTEIbHBIMU COETUHEHUSAMHU, KOTOPBIE NOBBIIIAIOT PACTBOPUMOCTD COEUHEHHUA.

Crnoco0slI.

IIpennaratorcs cnocoObl JICYEHUS COCTOSHUA Y MAMEHTA, HYKIAIOIIEr0Cs B 3TOM, MYTEM BBEJCHUS Tepa-
NeBTUYCCKU 3PPEKTUBHOTO KOJIUUYECCTBA MU O3Bl OMMCAHHOIO B U300PETCHUU COCTUHCHUA. B HEKOTOpHIX Ba-
pUAHTaX OCYILIECTBIEHUSA COCTOSIHUE MOXET IMPEACTABIATh co00# ncuxuueckoe cocrosHue. Hanpumep, Moxer
NOJBEPraThCs JEUCHHUIO NMCUXUATPUUECKOoe 3aboneBaHue. B IpyroM acnekre, MOXET MOABEPraTrhbes JIEHEHHUIO
COCTOSIHUE HEPBHOM cucteMbl. Hanpumep, MOXET MOABEPraThCs JEUEHUIO COCTOSIHUE, KOTOPOE HETAaTUBHO BO3-
JCHUCTBYET Ha LICHTPANBHYIO HEPBHYIO CUCTEMY, MepUdepUIeCKYyI0 HEPBHYIO CUCTEMY /WM Ilaza. B HekoTo-
PBIX BapUaHTaX OCYIIECTBICHUSA MOTYT OJABEPTaThCA JICUEHUIO HEHpOIereHepaTUBHBIC 3a00I€BAHUS.

B HekoTOpBIX BapuaHTaxX OCYIIECTBICHUSA CMOCOOBI BKIIOYAIOT BBEJICHUE COEAMHEHUS C LEJBIO JICUEHUS
NAlUEHTOB, CTPANAIOIKUX OT ayTU3Ma, TPEBOTH, NENPECCUBHOIO CUHAPOMA, OUMOJSPHOTO paccTpoilcTBa, CUH-
JpoMa nehunuTa BHUMAHUS, CUHAPOMA TUMEPAKTUBHOCTU ¢ nedunuroM BHuMaHus (ADHD), mmzodpenunu,
NCUXUYECKOTO  PAacCTPOMUCTBA, INCUXOTHYECKOTO CHUHAPOMA, COLMATBHOIO OTUYXACHUA, OOCECCUBHO-
KOMIYJILCUBHOTO paccTpoiictBa (OCD), dhobuu, mocTTpaBMaTUYECKOrO CTPECCOBOIO PAacCTPOicTBA, pacCTpoii-
CTBa MOBEJCHUS, pACCTPOHCTBA MOOYXACHUN, pacCTPOMCTBA, CBA3AHHOTO CO 3J0YNOTPEOICHUEM NCUXOAKTUB-
HBIMM BEHIECTBAMU (HANPUMEP, OT a0OCTUHEHTHOTO CHUHAPOMA, 3aBUCHUMOCTH OT HApKOTHKA, 3aBUCUMOCTH OT
HUKOTHHA U 3aBUCUMOCTH OT 3TaHOJA), paCCTPOHCTBA CHA, paccTpOiiCcTBA NaMATH (HANPUMED, HAPYILIECHUS, MO-
TEPU WIU CHHXKEHUS CIOCOOHOCTU CO3/1aBATh HOBLIE BOCTIOMMHAHHSA), HAPYIIEHUSA CIOCOOHOCTU K OOYUEHHIO,
HENPOU3BONEHOIO MOYCUCITYCKAHUS, MHOXXECTBCHHOM CUCTEMHOI aTpoduu, MPOrpecCUpPYIONIETO CYTPaHYKIIe-
apHoro napanuua, arakcuu @puapuxa, cunapoMa JlayHa, cUHIpOMa JOMKOH X-XpOMOCOMBI, TyOEpO3HOro
CKJICp03a, OJUBOMOHTOICPeOCIIApHOI aTpoduu, epedpanbHOro napaiuya, JeKapCTBEHHOTO HEBPUTA 3PUTEIb-
HOTO HEPBA, UIIEMUYECKON PETUHONATUH, AMA0ETHUECKON PETUHONATUY, [NIaYKOMBI, IEMEHIIUY, TEMEHIUHU NIPU
CIIN e, 6one3nu AmbpureiiMepa, Xopeu XaHTUHITOHA, MBIIICYHOH CMACTUYHOCTH, MUOKIOHUM, MBIIICYHOTO
cnasMa, MIaJIcHYECKUX CYA0pOr, cuHapoMa TypeTTa, SNUIENCUH, UIIEMUU FOJJOBHOIO MO3ra, UHCYNIbTa, ONYXO-
JIM TOJIOBHOTO MO3ra, TPaBMATUUYECKOTO MOBPEKACHUS FOJOBHOIO MO3ra, OCTAHOBKHU CEPACHHON NESATENBHOCTH,
MUEIIONIATHH, IOBPEKACHUS CIIMHHOTO MO3ra, epudepuyueckoil HelfiponaTtuu, ocTpoil HeifponaTuueckoit 60U u
XPOHHUUECKOI HeilponaTuueckoit 60au.

B HEkOTOpBIX BapHaHTax OCYIIECTBJICHHUS NPEIaralorcs CrnocoObl JIEYEHUS BO3PACTHOTO paccTpoiicTBa
namsaTy, MU30QPEHUH, OCOOBIX HAPYUICHUN CIMOCOOHOCTH K OOYUCHHUIO, CYNOPOXKHBIX IMPUMAIKOB, MOCTHH-
CYJIBTHBIX CYJOPOT, MIIEMUHU TOJIOBHOTO MO3ra, F’MIOINIMKEMUM, OCTAHOBKU CEPACUHON NEATEAbHOCTH, JIUIIET-
cuu, IeMeHIUU ¢ TeaplaMu JleBu, murpenu, nemennuu npu CIIM]le, xopen Xantunrrona, 6one3nu Ilapkunco-
Ha, paHHe# ctaauu Oone3Hu AnbureiMepa u 00Jae3HU Anblureimepa.

B KOHKpETHBIX BapHaHTaX OCYILECTBJICHUS, MPEIIararoTcs CHOCcoObI JeueHus muzoppenun. Hanpumep,
NYTEM NPUMEHEHUS OMMCAHHBIX B U300PETEHUM CMOCOOOB U KOMITO3UIUI MOTYT ObITh MOABEPTHYTHI JIEUEHUIO
napaHOUAATBHBIN TUN K30 PEHUHN, TE30PTaHU30BAHHBINA THI MKH30hpeHuH (T.¢. redbedpeHndeckas muszodpe-
HUS), KaTaTOHUYEeCKUil Tun mu3zodpenHuu, HenuddepeHIUPOBAHHBIM TUIT MM30MPEHUN, OCTATOUHBIA TUM IIH-
30()peHUH, TOCTIIU3O(PPEHUYECKUI NENPECCUBHBIA CHUHAPOM U MpOoCcTod Tum muszodpenun. Ilpumenerue onu-
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CaHHBIX B U300PETEHUU KOMITO3UIUIA MO3BONAET TAKOKE JEUUTh NCUXUUECKUE PACCTPOICTBA, TakUe Kak IU30-
adGeKTUBHBIE pacCcTpOHCTBA, OPEOBBIE pacCTPOHCTBA, KPATKOBPEMEHHBIE NICUXUYECKUE PACCTPONCTBA, UHIY-
IUPOBAHHBIC ICUXOTHUUYECKUE PACCTPONHCTBA U MICUXUYECKUE PACCTPOICTBA ¢ OPEAOM UM FaIIOMUHALUSIMU.

JluarHo3 napaHOMAHOW IIM30(MPEHUM MOXET OBITH NOCTABICH, KO/ NPHCYTCTBYIOT OpPEIOBBIC HICH HIIH
CIYXOBBIE TAJTIONUHALIUY, HO OTCYTCTBYIOT HAapYILIEHUE TPOLECCOB MBIIITIEHUS, JE30PTaHU30BAHHOE MTOBEACHUE
WM 3MOLUOHAIBHAS TYNOCTb. BpenoBble UAEU MOTYT NPEACTABIATh COOOH MAaHUIO NpECcIeIOBAHUS U/UIM Ma-
HUIO BEJIUYUSA, HO KPOME HUX, MOTYT TaKKe MPUCYTCTBOBATH APYTHE TEMBI, TAKUE KaK PEBHOCTh, PENUTMO3HOCTh
UM comatu3anus. Jluarnos ne30praHM30BaHHOIO TUNA IH30(PEHUM MOXET OBITH MOCTABICH, KOT/Aa BMECTE
NPUCYTCTBYIOT HAPYIIEHUE MTPOLECCOB MBIIIUIEHUS U 3MOIMOHATIbHAA TYNOCTh. JIMarHO3 KaTATOHUYECKOT0 TUIA
mMU30(PEHUH MOXKET OBITH NMOCTABIEH, KOT/Ia NAIIMEHT MOXKET OBITh NOYTH UMMOOUIBHBIM MM NPOSIBIATDH AXHU-
THPOBaHHOE, OecneipHoe ABMKeHHE. CHMITOMBI MOTYT BKIIIOYAaTh KaTATOHHYECKHH CTYNOpP U BOCKOBYIO THO-
KocTh. J[narno3 Heaud@epeHIMPOBAHHOIO TUNA MIM30(PPEHUS MOXKET OBITH MTOCTABICH, KOTAA NMPUCYTCTBYIOT
NCUXOTHUUYECKUE CUHAPOMBI, HO OHU HE YAOBIETBOPSAIOT KPUTEPUAM I8 MapaHOUAHOrO, A€30praHU30BAaHHOIO
WM KaTaTOHMYECKOro THMa. J[MarHo3 ocTaTouHOro TUna mu3o(hpeHUs MOXKET ObITh MOCTABICH, KOT/a MIPUCYT-
CTBYIOT NMO3UTHBHBIC CUMITOMEBI TOJBKO C OYEHb HU3KOW MHTEHCUBHOCTBHIO. JlMarHo3 mocTmu30(hpeHHYeCcKoro
JIEIPECCUBHOTO CHHPOMA MOXKET OBITH MTOCTABIIEH, KOI/Ja JCMPECCUBHBIN 3MM30/ BO3HMKAET nocne musodpe-
HMYECKOro 3a00JeBaHMs, KOT/la MOTYT BCE €IIE NPHUCYTCTBOBATH HEKOTOPHIC MIM30(PEHUUECKUE CUMITOMBI C
HM3KOH aKTUBHOCTHIO. IIpocToil TN mIM30ppEeHUH MOXKET XapaKTepU30BaThCS OCCCUMITOMHEBIM U NPOrPECCHU-
PYIOIIUM Pa3BUTUEM 3aMETHBIX HETATUBHBIX CUMIITOMOB 0€3 ICUXOTUYECKUX 3MU30/10B B aHAMHE3E.

B HEXOTOpBIX BapHaHTax OCYILECTBJICHUS NPEATAralOTCs COCOObI JEUEHUS NMCUXOTUYECKUX CUHAPOMOB,
KOTOpBIE MOTYT MPUCYTCTBOBATh NPU APYTUX NCUXUUYECKUX HAPYIICHUSX, BKIIOYAIOMIUX, HO 3TUM HE OFPAaHUYHU-
BAIOIUXCS, OUMOAPHOE PacCTPONCTBO, MOrPAaHUYHOE TUYHOCTHOE PACCTPOHCTBO, HAPKOTUYECKAs UHTOKCUKA-
U U ICUXOTUYECKOE COCTOSTHUE, BBI3BAHHOE YMOTPEOIEHUEM HAPKOTHUYECKUX BEIIECTB. B KOHKPETHBIX Bapu-
aHTaX OCYILECTBICHUS, MPEAIAaraloTcsi CIocoObl JeueHus OpeloBBIX Uieil (Hampumep, "NnpaBaonoaoOHbBIX"),
KOTOpPbIE MOTYT NPUCYTCTBOBATh, HAIPUMED, TPU OPEAOBOM PACCTPOMUCTBE.

B pa3nuuHbBIX BapuMaHTax OCYIIECTBIEHUS NPEATIAraloTCs CHOCOOB! NEYEHUS COLUANBHOTO OTUYXKACHUS
IpHU COCTOSHUSX, BKIIOYAIOIUX, HO 3TUM HE OIPaHUUYUBAIOIIUXCS, COHUATBHOE TPEBOKHOE PACCTPONUCTBO, U30e-
raroulee pacCTpOiCTBO TUYHOCTH U IU30TUIIUUECKOE PACCTPOHCTBO TUYHOCTH.

B HEkoTOpBIX BapUaHTax OCYHIECTBICHUS B U300PETEHUM NMPENTAraroTcs CNOCOOBI JEUEHUS HApYUICHUS
HEBPOJIOTHYECKOTO Pa3BUTHS, CBA3aHHOE C CHHANTHYECKON AMCPYHKIMEH, Y MAIMEHTa, HY)KAAIOMIErocs B 9TOM,
rae crnoco0bl 0OBIYHO BKIIIOYAIOT BBEACHHUE NMAIMEHTY TEpaneBTHYECKU 3P (PEKTUBHOIO KOIMUECTBA PACKPBITOTO
COCAMHEHUS UM (apMalleBTHUECKOH KOMMO3HUIMY, BKIIIOUAIOIIEH pacKpHITOE COCTMHEHHE. B KOHKpETHBIX Ba-
pHUaHTaxX OCYIIECTBICHUS HAPYILICHUE HEBPOJIOTMYECKOTO PA3BUTHS, CBI3aHHOE C CHHANTUYECKOH TUCHYHKIUEH,
MOXKET NPECTABIATH cO00 cuHApoM PeTTa, Takke M3BECTHBIN Kak nepebpoarpoduueckas runepaMMOHIEMHUS,
cunapoM aynnukanuu rena MECP2 (manpumep, paccTpoiicTBo, BbI3BaHHOe MyTtanueil B rene MECP2), cun-
apom rena CDKLS, cunapoM nmomkoi X-XpoMOCOMBI (HanmpuMep, paccTpoiicTBo, cBs3aHHoe ¢ reHoM FMRI),
TyOepo3Hblil ckiaepos (HanpuMep, Hapymenue B reHe TSC1 w/unu Hapymenue B rene TSC2), neitpoubpomaros
(nanpumep, Helipodubpomaros 1 Tuna (NF1)), curapom AnreiapMaHna (Hampumep, HapymieHus B reae UBE3A),
PTEN-acconuupoBaHHbI CHHAPOM raMapTOMHBIX onyxoneil, cunapoM @enan-Max/lepMua (Hanpumep, Hapy-
menue B rene SHANK3) unu mnanendyeckue cyaoporu. B KOHKpETHBIX BapHaHTaX OCYIECTBICHUS HapYILCHUE
HEBPOJIOTHYECKOTO PA3BUTHUS MOXKET OBITH BHI3BAHO MYTALUSAMU B HEIPOIUTUHE (HANPUMED, HAPYILIEHUE B T'€HE
NLGN3 w/unu Hapymenue B rene NLGN2) u/unu B HelipekcuHe (Hanpumep, HapymeHue B rene NRXN1).

B HekOTOpBIX BapuaHTax OCYUIECTBICHUS NpEAIaraloTcs cnocoObl JeueHus HedponaTuueckoit Oonu. Heit-
ponaruieckas 00JIb MOXKET OBITH OCTPOH UM XpOHUUECKOH. B HExOTOpBIX cioydadx HeliponaTudeckas 60JIb MO-
XeT OBITh CBSI3aHAa C COCTOSHUEM, TakuM kak repnec, BUY, TpaBMaTUueCcKOE MOBPEXKAECHUE HEPBA, UHCYIBT,
NOCTUIIEMHUYECKAs XpOHHUUYECKas OOIb B CIIUHE, MOCTrepreTHyecKas HeBpaarus, GuOpoMuanrus, cuMnaTruye-
ckas peduieKTopHass AUCTPO(DUS, KOMIUIEKCHBIH PErHOHATBHBIH OONEBOH CHHIAPOM, MOBPEXICHUE CIMHHOIO
MO3ra, HIuanrus, GaHroMHusle 0OJIM B aMIYTHPOBAHHBIX KOHEUHOCTAX, THabeTHueckas HelponaTus, Takas Kak
muabetuueckas nepudepuueckas Hediponatus (DPN), u HeifponaTuyeckast 601b, BEI3BaHHASA MTPOTUBOPAKOBBIMHU
XUMHUOTEPANCBTUYCCKUMU TIpenaparaMu. Tawoke npeanararoTcs crnocoOs! 6osee 3ddekTuBHOr0o 00¢300IMBaHUS
U IPOBEAEHUS 00€300IMBAHUS NALUEHTY.

B pa3nu4HbBIX BapHaHTax OCYIIECTBIEHUS CIOCOOBI IO U30OPETEHUIO BKIIIOYAIOT CIOCO0 JI€YEHUS ayTU3Ma
W/HIIH pacCTpOHCTBA ayTUCTUUECKOTO CIEKTPA Yy MAlMEHTA, HYXJAIOMErocs B 3TOM, BKIIOYAIOUIMH BBEICHHUE
3¢ PEKTUBHOTO KOIUYECTBA PACKPHITOIO COCAMHEHHMS TNMANHUEHTY. B HEKOTOpBIX BapHaHTax OCYIIECTBICHUS
NpeAIaracTcs cnocod o0Jaer4eHuss CUMITOMOB ayTU3Ma Y MAllMEHTA, HYXKAAIOLIETOCA B 3TOM, TAE CIIOCO0 BKIIIO-
yaeT BBEJACHUE I(P(YEKTUBHOrO KOIMYECTBA PACKPBHITOrO coeaMHEeHMs nauuenrty. Hampumep, mocie BBeacHuS,
COEMHEHHUE CHIDXKAET YAaCTOTYy BO3HUKHOBEHUS OJHOTO MM 0O0Jee CUMITOMOB ayTU3Ma, TaKUX Kak U30eraHue
BU3YAJIbHOIO KOHTAKTa, HECMOCOOHOCTh K CONIMATIM3ALUU, OTCYTCTBUE KOHIEHTPAllMM BHUMAaHMA, IIOXOE Ha-
CTPOCHHUE, TUNIEPAKTUBHOCTh, ATUIIMYHOE BOCTIPUATUE 3BYKA, HEAJEKBaTHAsA PEUb, IPEPBAHHBINA COH U NEPCEPBE-
panus. Takas NOHM>KEHHAs 4aCTOTA BOSHUKHOBEHUS MOXET OBITh U3MEPEHA OTHOCUTENBHO YACTOThI BOZHUKHO-
BEHUS Y 3TOT0 UHAUBUAYYMA A0 NPOBEAEHUS JEUEHHUS UM KaKOro-IMO0 MHAMBUAYYMa(OB), HE MOJBEPraBIle-
ro(ux)cs JCYEHUIO.
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KpowMe Toro, B H300peTeHHH npeanaraercs crnocod MOAYIMPOBAHUS 3KCIIPECCUHU TeHAa-MHIIEHH ayTU3Ma B
KJIETKE, BKITIOYAIOMIUH KOHTAKTHUPOBAHUE KICTKH € 3(D()EKTUBHBIM KOJTMYECTBOM OMMCAHHOIO B M300pPCTCHUU
coeIMHEHUs. DKCpeccus reHa ayTu3Ma MOXeT ObITh BBIOpaHa, HanpuMmep, u3 akcrpeccuu reHoB ABAT, APOE,
CHRNA4, GABRAS, GFAP, GRIN2A, PDYN u PENK. B xoHKpeTHBIX BapHaHTaX OCYUICCTBICHUS MpeaIara-
eTcs cnocod MOMYIMPOBAHUS CHHANTHYECKON MUIACTUYHOCTH Y MallMEHTa, CTPAAAIOIIEro OT paccTpoiicTsa, CBA-
3aHHOTO C CUHANTUYECKOH MIACTHYHOCTHIO, BKIIIOYAIOIIUI BBEACHUE MAUEHTY 3(P(PEKTUBHOIO KOJHYECTBA CO-
€AUHCHHUS.

B HexoTOpHIX BapHaHTax OCYIIECTBICHUS NpeanaracTcs cnocod ieueHus 601e3Hu AnpureiiMepa UiH, Ha-
NpUMeEp, JICHCHUS TMOTCPH MaMATH, KOTOpas, HapUMeEp, CONMPOBOXKIAET 00JIC3Hh AJbUreiiMepa Ha paHHEH cTa-
JUY, Y MAlMEHTa, HYXAAMIErocs B 3TOM, BKIIIOYAIOIIKIT BBeeHUE coenquHeHUA. KpoMe Toro, B u300peTeHUM
packphIBaeTCs crnoco0d MOYIMPOBAHUS aMHMIIOMIHOro Ocika npu Oone3Hu AmjbureiiMepa (Hanmpumep, Oerta-
AMUJIOMTHOTO MENTUAA, Hanpumep, u30hopMbl AB4,), In VItro WM in vivo (HampuMep, B KJIETKE), BKITIOYA0-
MU KOHTAaKTUpOBaHUE Oeaka ¢ 3 (HEeKTUBHBIM KOTHUECTBOM coequHeHusA. Hampumep, B HEKOTOpBIX BapuaHTax
OCYIIECTBICHUS COCTMHEHUE MOXKET OJOKHPOBATH CIOCOOHOCTH TAKOTO AMHIIOMAHOTO OeiIKka HMHTMOMpOBATH
NPOTO/DKUTENFHOE MOTCHIIMPOBAHUE B TUNMOKAMIAIBHBIX CPE3ax, a TAKKE amoNTOTHYECKYIO THOENTh HEHpoH-
HOH KJIETKU. B HEKOTOPHIX BapHaHTaX OCYILICCTBICHUS PACKPHITOC COCTUHCHUE MOXKET 0OCCHEUUTH 3alIUTY OT
HEWpPOHAJIBHOIO MOBPEXKACHHUS CTPAJAoONIEMy OT 00JE3HM AJblLreiiMepa NMalMEHTY, HYXIAIOMEMYCS B TOM,
HarmpuMep 00CCIEUUTh TEPANEBTUYCCKOE BO3AEHCTBUE HA rUOENh HEHPOHHON KJIETKH, CBA3aHHOH ¢ MOCaeIHE
craaueil 6one3Hu Anburenmepa.

B KOHKpETHBIX BapHaHTaX OCYIECTBICHUS PACKPBITHIC CIIOCOOBI BKIIIOYAIOT JeUeHHUE Mcuxo3a uan addek-
TUBHOH TabumbHOCTH ("PBA"), KOTOpBIC BBI3BAHEBI IPYTUM COCTOSHHEM, TAKMM KaK UHCYIBT, aMUOTPODUIECKUIA
6oxoBoii cknepo3 (ALS umm 6one3ns Jly I'epura), MHOXECTBEHHBIH CKIEPO3, TPABMAaTUYECKOE TOBPEXACHHUE
rOJOBHOIO M03ra, 6071e3Hb Anplureitmepa, neMennus u/unu bonesns Ilapkuncona. Takue cnocoObl, Takke Kak U
JIPYTHE CHOCOOBI MO M300PETCHUIO, BKIIOUYAIOT BBEACHUE (apManeBTUUeCKU 3()(HEKTUBHOTO KOJMYECTBA pac-
KPBITOTO COCAMHEHUS MAIUEHTY, HY)KJAIOIEMYCS B 3TOM.

B pazauuHBIX BapHaHTaXx OCYIECTBICHHUS IPEATIAracTcs crnocol JIeUeHHs AEHPECCHBHOIO CHHAPOMA,
BKJTIOUAIONIUI BBEJACHUEC ONMUCAHHOTO B U300PCTCHUM COCAMHCHUS. B HEKOTOPHIX BapHaHTaX OCYIICCTBICHUS
JICYCHUE MOXKET OOJIErYUTh NENIPECCUBHBIA CUHAPOM UM CUMIITOM JIETPECCUBHOTO CUHApPOMa Oe3 adheKTHBHO-
IO MOBEJCHUS UM MOTOPHOI KOOPIUHAIIMU U 06€3 CTUMYTUPOBAHUA UITH MPOMOTUPOBAHUS CYAOPOXKHONM aKTUB-
HocTu. [IpuMepBI COCTOSHUI NENPECCUBHOTO CUHAPOMA, KOTOPBIC, KaK OXUAACTCH, MOTYT OBITh IOABCPTHYTHI
JICYEHHUIO B COOTBETCTBUH C OTUM aCNEKTOM, BKIIOYAIOT, HO 3THM HE OIpaHUYUBAIOTCA, OOJBIIOE ACNPECCUBHOE
PacCTpoiCTBO, AUCTUMUYECKOE PACCTPOHCTBO, NMCUXOTUYCCKUI JECNPECCUBHBIN CUHAPOM, NMOCTHATANBHBIN Jc-
NPECCUBHBINA CUHIPOM, NPEAMEHCTPYATbHBIN CHHIPOM, MPEIMEHCTPYATbHOE MUCHOPUUYECKOE pPacCTPOHCTBO,
ce3oHHOE addekTuBHOE paccTpoitcTBo (SAD), OunomspHOE paccTPOHCTBO (MM MaHUAKaNbHO-ACMPECCUBHBIN
TICUX03), PACCTPONCTBO HACTPOEHUS U NEMPECCUBHBIC CHHIPOMBI, BHI3BAHHBIC XPOHUYECKUMH METUIMHCKUMU
COCTOSIHUSAMU, TAKUMU KaK paK MM XPOHUYECKas 00Jb, XMMUOTEPANHUs, XPOHUUYECKUI CTPECC U paccTpoiCcTBa
nociie TpaBMaTH4eckoro crpecca. Kpome Toro, nanueHTsl, CTpagaronme ot J000H GpopMbl AENPECCUBHOIO CHH-
JPOMa, 4aCTO UCTIBITHIBAIOT TPEBOTY. Pa3NU4YHBIC CUMITTOMBI, CBA3aHHBIC C TPEBOTOM, BKITIOYAIOT CTPAX, MAHUKY,
yUalleHHOE CepaIcOUeHNe, OABIIKY, YCTATOCTh, TONHOTA U TOJIOBHBIC OOJIM HAPSNY C MPOYUMHU CUMITOMAMH.
TpeBora unu moOoi U3 €¢ CUMITOMOB MOTYT OBITh ITOABEPTHYTHI JICUCHUIO TYTEM BBEICHUS OMUCAHHOTO B U30-
OpETEHUM COEAUHEHUS.

Kpome Toro, B M1300pETCHUU NPEATAraloTcs COCOObI JICUCHUA COCTOSHUSA Y PE3UCTCHTHBIX K JICUCHUIO Na-
[IUEHTOB, HANPUMEDP MAIMEHTOB, CTPAAAIOIIUX OT IICUXUIECCKOTO COCTOSIHUS UITH COCTOSIHUA IICHTPAIbHOU HEPB-
HOH CHCTEMBI, KOTOPOE HE OTBEYACT W/UITH KOTOPOE HE OTBETHUJIO HA aJCKBATHBIC KYPCHI JICUEHUS C TIOMOIIBIO 110
MECHBIICH Mepe OTHOrO WU IO MEHBIICH Mepe MBYX NPYTHX COCAUHCHUIN MM TepaneBTHYECKUX cpeacTB. Ha-
IpUMeEp, NpeanaracTcs cnoco0 JeYeHMS JENPECCUBHOIO CHHAPOMA Y PE3UCTEHTHOTO K JICUCHMIO MAalMEHTa,
BKJTIOHAIOI U A

a) Heo0A3aTEIPHO UICHTU(DUKANIUIO NAIUEHTA KaK PE3UCTEHTHOTO K JICUCHUIO; U

b) BBeaeHUE 3 (DEKTUBHOM 03Bl COCTUHECHUS YKA3aHHOMY MaIUEHTY.

B HEkOTOpBIX BapuHaHTaX OCYIICCTBICHHUS OMUCAHHOE B U300OPCTCHUM COCAMHEHHE MOXET MPUMEHSATHCA
JUTA OKa3aHWs HEOTJIOXKHOH MOMOINM ManueHTy. HampuMep, coemuHEHUE MOXKET OBITH BBEACHO MANUEHTY A
JICUCHUSI KOHKPETHOTO MPUCTYNa (HampUMeEp, TAKEIOro MPUCTYTAa) OMUCAHHOTO B U300PETCHUU COCTOSHHUS.

H300peTeHue Taike BKIIOYAET B c€0S KOMOMHUPOBAHHBIEC TEPANMU, BKIIOYAIOIIME PACKPBITOE COEIUHE-
HHE B KOMOWHAIMU C OHUM UM 0OJICe NPYTHMMU aKTUBHBIMU CpencTBaMu. Hanmpumep, pacKphITOoe COCTUHCHUE
MOXET OBITH 00BEAMHEHO C OJHUM WU 00JICC AHTUACTPECCAHTAMH, TAKUMHU KaK TPUIUKIMYCCKUE aHTUICTIPEC-
CaHTHI, MHTHOUTOPE MOHOaMuHOKcuAa3bl (MAQO-I), uHru6uTOpEr 06paTHOrO 3axBara cepotoHuHa (SSRI) u un-
THOUTOPHI 3aXBaTa JBOHHOIO MM TPOUHOrO NEHCTBUS U/MAM AHKCUOTUTUYCCKHUE JICKAPCTBCHHBIC CPEICTBA.
ITpuMeps! JekapcTB, KOTOPBIE MOTYT OBITH MCMOJB30BAHEI B KOMOMHAIIMU ¢ COCMHECHUEM, BKIIOUAIOT aHadpa-
HUJI, aJaTllMH, aBEHTII, 3J1aBUJI, HOPIIpaMUH, TaMeop, neprodpaH, CHHEKBAH, CYPMOHTHUI, TODPAHUI, BUBAKTHII,
NapHaT, HapAMJ, MapIJIaH, JIeKcanpo, JyBOKC, TAaKCHUIL, Ipo3ak, 3010(T, BenaoyTpuH, adgdekcop, peMepoH, CUM-
Oanra, ne3upen (Tpa3oaoH) U JyAUOMUI. B Apyrux nmpuMepax COEAMHEHUE MOXKET OBITh OOBEIUHEHO C aHTHU-
NICUXOTHYECKUM JICKApCTBCHHBIM MpernapaTtoM. HeorpanuuuBaronye NpUMEpbl aHTHIICUXOTHHYECKHUX CPEICTB
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BKJIIOYAIOT OYTHPOQEHOHB!, (PeHOTHA3HHBI, THOKCAHTEHBI, KJIO3aNHUH, OJJaH3aNHH, PUCTICPUIOH, KBETHANHKH, 3HII-
pacuioH, aMUCYIBIPUJ, a3eHaNNH, NaJUNEPUAOH, UIONEPUAOH, 30TENNH, CEPTUH/ION, JIYPa3UAOH U apUIHUINpa-
3051. Crneayer UMeTh B BUJLY, YTO KOMOMHAIMK COEAMHEHHUS M OJTHOTO WM OoJsiee U3 NMPHBEICHHBIX BBILIC Tepa-
MEBTUYECKHUX CPEACTB MOTYT OBITh MCIONB30BAaHBI AT JICUCHHS TI000r0 MOIXOISIETO COCTOSHUS U 3TH KOMOHU-
HallM¥ HE OTPaHMYHBAIOTCS MCIIOIH30BaHHEM aHTH/ICTIPECCAHTOB MJIH @aHTHIICHXOTHYECKHX CPE/ICTB.

IIpumepsl

Jlanee mpHBOAATCS MPHMEPH! TONBKO C LIENBI0 MIUTIOCTPALIMK, ¥ OHM HUKOMM 00pa3oM He OrpaHHYHBaiOT
00BbEM N300peTeHNs.

B m300pereHnu MoryT GBITH MCNOJB30BaHbBI CIEAVIONINE YCIOBHBIE COKpAICHHBIE 0003HAYEHHS, U OHH
UMEIOT yKa3aHHbIe omnpeneneHus: Ac ob6o3Havaet auetuia (-C(O)CH;), CIIU]] o6o3HadaeT cuHAPOM IpHoOpe-
TeHHoro uMMmyHoaeduunTa, Boc 1 BOC o6o3HauatoT Tper-O6yTrokcnkap6onui, Boc,O obo3navaer nutperOy-
THIAMkapooHat, Bn ob6oznavaer 6enzun, BOM-Cl o6o3navaer OenzunokcumeTixiaopun, CAN obGo3Hauyaer
aMMoHuit-iepus HuTpat, Cbz o6o3HavyaeT kapookcuben3uia, DCM ob6o3navaer nuxiopmerad, DIAD o6o3nayva-
er auusonponui-azoaukapookcunar, DIPEA o6o3nagaer N,N-gumsonponmmtuiaaMuH, DMAP o6o3navaer
4-muMetnnamubonupuanl, DMF o6o3nayaer N,N-aumetun-gpopmamua, DMSO o603HagaeT AMMeTHICYIbGOK-
cun, EDC u EDCI o603Ha4atoT 1-3Tii-3-(3-quMeTnaaMuHonpoi)kapooauuMuaa ruapoxiopua, ESI o6o3na-
qaeT HIEeKTPOpaclbUIMTENbHYI0 HoHu3auuo, EtOAc o6o3HayaeTr strnaneTar, Gly o6o3Hadaer riuumy, 4 o6o-
3HavaeT yac, HATU o6o3navaer 2-(7-a3za-1H-6en3otpuazon-1-un)-1,1,3,3-retpamernnyponus rekcadropdoc-
¢at, BUY o6oznauyaer Bupyc uMMyHoaeduuTa yenoseka, HOBt o6o3nadaeT ruapokcubenzotpuason, BOXX
0003Ha4YaeT BHICOKOI(H(DEKTUBHYIO KHUAKOCTHYIO XpoMaTtorpaduio, LCMS 0603HadaeT XMAKOCTHYIO XpOMATO-
rpadpuio/Macc-criekTpomeTpuio, LDA o6o3nadaer auuzonponmnamun autus, LIHMDS o6o3nayaer rexcame-
tunancunazad autus, MTBE o6o3nadaer meruntperOytunossiii a¢up, NMDAR o6o03nagaer N-merun-d-
acrnaprathblit peuentop, NMP o6o3nayaer N-metun-2-nuppoinaos, SIMP o6o3nayaer simepHBIII MarHUTHBIH
pe3onanc, Pd/C o6o3Havaer nmamwtaauii Ha yriae, PMB o6o3Ha4yaet napa-MetokcuOen3mi, RT o6o3HadaeT koM-
HATHYIO TeMmnepaTypy (Hanpumep, oT npubanzutensno 20°C go npubnmsutensho 25°C), TBS u TBDMS o6o-
3Ha4aloT TpeTOyTuaauMeTiacuama, TEA obGo3nayaetr TpusTHaamuH, TCX 0003Ha4aeT TOHKOCIOHHYIO XpoMa-
torpaduio, TFA o6o3nauyaer TpudTopykcycnyio kuciaory, THF o6o3znauyaer Terparuapodypan, TMS o6o3nayqa-
et TpuMeTicunna, TMSCN o0o3nayaet Tpumetiacuauanuanua 1 TPP o6o3nayaet Tpudenundpochun.

[Ipumep 1. Cunres coeauHeHus A 1 COJIM MAJIEHHOBOH KHCIOTBI COCAMHEHNUS A.
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Cunres (3R,7aS)-3-(tpuxnopmerun)rerparuapo-1 H,3H-nuppo:o| 1,2-cJokcazon-1-ona (1).

K cycnen3un L-nponuna (2,0 xr, 0,017 mons) B xsopodopme (50 1) mobasnisiiaun xjmopaasruapart (5,7 kr,
0,034 Monb) npu KOMHaTHOM TeMnepatype. Peakunonnyio cMech Harpeanu o 60°C B annapare /luna-Ctapka
Y TIOJTYYEHHYIO BOAy coOupany. Yepes 16 4 jeTyqre KOMIOHEHTH! HCHapsIi NpH NOHMKEeHHOM JaBieHuu. He-
OYMIIEHHOE TBEPAOE BEIECTBO MPOMBIBATIN XOJOAHBIM 3TaHOJIOM, GHIBTPOBAIN U CYLIMIIH C NMOJYYEHHEM CO-
eaunenus 1 (2,2 xr, 57%) B Buae 6€10ro TBEpAOro BEIECTBA.

'H-AMP (500 MI', DMSO-dy): & 5,82 (c, 1H), 4,11-4,08 (m, 1H), 3,33-3,27 (m, 2H), 3,19-3,14 (m, 1H),
2,15-2,10 (M, 1H), 1,96-1,91 (m, 1H), 1,80-1,74 (m, 1H), 1,65-1,58 (m, 1H).
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Cunres (3R,7aR)-7a-((6en3unoxcu )MeTn)-3-(Tpuxaopmerun)rerparuapo- 1 H,3H-nmuppono[1,2-c]okcazon-1-
oHa (2).

K pactBopy muuzonponunamuna (221,2 mm, 1,533 mons) B THF (870 M) no6asmsnu no xamism n-Buli
(1,6 M B rexcane) (958,5 mi, 1,533 mons) npu -78°C B atMocdepe azora. Ilocne 3aBepicHUs 100aBICHUS TEM-
neparypy peaknMoHHOH cMmecH noBbimamu 10 -20°C u nepeMemuBany B TedeHue 1 4. CHOBa oxnaxkaamy 10
-78°C, no6apnanu coenunerue 1 (250 r, 1,022 mons) B THF (1 1) u mepemermuBamu B TeueHue 30 MuH. 3aTem
JNO0aBIAIM MO KaIIsM OCH3UITXJIOPMETUIOBRINA 3dup (208 mi, 1,329 Moap) U mpogomkanu nepeMeliuBaHue B
teueHue 1 4. ITocne u3pacxoa0BaHUS UCXOMHOTO MaTepuana (KOHTpoaupoBanud MetoaoM TCX) peakiMoHHYIO
cMech racuau JeasHo# Bonaoit (100 M) u skctparuposanu ¢ nomoiisio ELO (2x100 mx). O6beTuHEHHBIE Opra-
HUYECKHUE CJIOM MPOMBIBATIH COJEBBIM pacTBopoM (100 M), cymmau Hax 6e3BoHBIM Na,SO, M KOHIIEHTPUPOBA-
JM TIpH MOHMXXEHHOM JaBJICHUM C ITOJYUEHHEM HEOYMIIECHHOIO COCAMHEHHS, KOTOPOE OYMINATH KOJOHOYHOH
xpoMaTorpadueit, smoupys ¢ nomomsio 10% EtOAc/H-rexcaH ¢ momydeHueM coenuHeHus 2 (220 r, Heouu-
IIIEHHOE) B BU/I€ KOPUYHEBOTO T'YCTOrO CHUPOTA.

'H-SIMP (500 MI'u, DMSO-d¢): & 7,42-7,26 (M, SH), 5,60 (c, 1H), 4,59-4,53 (n, 2H), 3,67-3,61 (m, 2H),
3,37-3,33 (m, 1H), 3,31-3,10 (m, 1H), 2,12-1,99 (m, 2H), 1,87-1,75 (M, 2H).

LCMS (ESI): m/z 363,9 [M"+1].

Cunres runpoxnopuna Metua (R)-2-((0eH3UIOKCH)METHI) TUPPONTUAMH-2 -KapOokcunara (3).

K pactBopy coemunenus 2 (400 r, 1,096 monp) B Meranone (1 i) no6asasau 2N HCl B MeOH (1,64 m,
3,29 Mosp) IpU KOMHATHOI TeMmnepaType u nepememuBany npu 80°C B Teuenue 16 u. Ilocne uzpacxonoBaHus
UCXO/HOrO MaTepuana (KoHTpomupoBanu MetogoM TCX) nmeTyune KOMIOHEHTHI UCTIApsIM MPU TMTOHM)KEHHOM
nasneHud. [lomyueHHOE HEOUHIIEHHOE BEIICCTBO MPOMBIBAM IekcaHaMU (3x750 M) M CYIIUIM NP TTOHMXKEH-
HOM JaBJICHUU C MOIyuYeHHEM coeuHeHus 3 (358 r, HeouumeHHOE) B BU/IE KPACHOBATOIO T'YCTOTO CHPOIA.

'H-SIMP (500 MI'y, DMSO-dg): & 10,40 (ym. ¢, 1H), 7,40-7,21 (m, SH), 4,64-4,50 (n, 2H), 4,49-43 (x,
2H), 3,76 (c, 3H), 3,33-3,22 (M, 2H), 2,22-2,15 (c, 1H), 2,02-1,9 (M, 2H), 1,95-1,83 (M, 1H).

Cunres 1-(tperoyTtu) 2-Metua (R)-2-((6eH3UI0KCH )METUI ) TUPPOTUANH- 1, 2-1uKkapOokcunata (4).

K nepememmuBaemoii cycnensuu coenunenus 3 (313 r, Heouumennoe 1,096 moms) B DCM (2,19 1) no6aB-
sty mo karuiM EtsN (458,4 M, 3,288 mons) npu 0°C B atMocdepe azora 1 nepememuBany B teueHue 10 MuH.
3aTeM nobaBnsinu no kaniasaM Boc anruapun (358,4 r, 1,644 monn) npu 0°C. Temneparypy peakIMOHHOH cMecH
JIOBOJIMIIM 10 KOMHATHOH TEMIEpaTyphl U nepeMeruBany B Teuenue 16 4. Ilocne u3pacxogoBaHUS UCXOTHOTO
Matepuana (koHTpoaupoBatu MetonoM TCX) peaklIMOHHYIO CMECh pa30aBIsiIl BOAOH (2x 1 1) U 3kcTparupoa-
m ¢ nomomsio CH,Cl, (2x500 mim). O6beauHEHHbIH oprannieckuii cioit npomeiBanu 10% pacTBOpOM JIMMOH-
Ho# xucnots! (pH~7) u conesiM pactBopoM (1 1m). Opranuueckuii cioit cymunu Haa Na,SO4 U KOHIEHTPUPO-
BaJIM NPY MOHMXEHHOM JaBJICHUHU C MOJTYYEHUEM HEOUMIIEHHOIO COCTMHEHHS, KOTOPOE OUMIAIN KOJIOHOYHOH
xpomarorpadueii, amoupys ¢ nomomsio 20% EtOAc/H-rekcan ¢ nonydenueMm coeaunenus 4 (215 r, 56%) B
BH/JIE OECIBETHOTIO T'yCTOTrO CHUPOTA.

'H-SIMP (500 MI'y, DMSO-dg): & 7,37-7,26 (M, SH), 4,56-4,48 (m, 2H), 4,03-3,87 (11, 1H), 3,69-3,67 (x,
1H), 3,62 (c, 3H), 3,53-3,47 (m, 1H), 3,33-3,30 (M, 1H), 2,27-2,20 (M, 1H), 2,03-1,89 (M, 2H), 1,88-1,79 (M, 1H),
1,46-1,24 (2s, 9H).

LCMS (ESI): m/z 250,1 [(M™+1)-Boc].

Cunre3s (R)-2-((6eH3un0kcH)MeTUN)- | -(TPEeTOYTOKCUKAPOOHUT ) TUPPOTUTUH-2-KapOOHOBOH KUCTOTHI (5).

K pactBopy coenunenus 4 (215 r, 0,616 momap) B cMmecu MeOH: THF:H,O (3 1, 5:5:3) no6asasnu NaOH
(73,9 1, 1,848 mMonp) u nepemeruBany Npu KOMHaTHO# TeMneparype B TeueHue 10 muH. Peakunonnyto cmech
HarpeBanu 10 80°C u nepememmBaiu B TeueHue 16 4. [locne u3pacxonoBaHus UCXOMHOTO MaTtepuana (KOHTpo-
mpoBanu MerogoM TCX) temnepaTypy peakIMOHHOH CMECH JOBOJMIM 10 KOMHATHOH TEMIEpaTyphl, JETyUHE
KOMINOHEHTH! ucnapsuii. HeounmeHnslit Marepuan pazdasisian Boaoit (1 1) u axkctparupoBanu ¢ nomorusio ELO
(2x500 m). OtneneHnbIit BOAHBIHM ca0i noaxkucasny, ucrnonbidys 2 N pactBopst HCI (pH~3), u axcTparuposaiu
¢ nomonipio DCM (2x750 mi). O6beaMHEHHBIE OPraHUYECKUE CIIOU MTPOMBIBAIM COJIEBBIM PACTBOPOM, CYILIHIIH
Haa Na,SO,4 1 KoHIEeHTpUpOBaIK ¢ nonydenueM coeaunenus S5 (170 r, 82,4%) B Bune »xen1ToBaTo-0€I0T0 TBEP-
JIOTO BEIECTBA.

'H-sIMP (500 MI'u, DMSO-dg): & 12,66 (ym. ¢, 1H), 7,36-7,26 (M, SH), 4,54-4,47 (m, 2H), 4,05-3,90 (ax,
1H), 3,88-3,63 (1, 1H), 3,63-3,44 (M, 1H), 3,34-3,27 (M, 1H), 2,27-2,01 (M, 1H), 2,02-1,8 (M, 2H), 1,79-1,76 (M,
1H), 1,17-1,14 (2s, 9H).

LCMS (ESI): m/z 235,1 [(M™+1)-Boc].

Cunre3s (R)-1-(TpeTOyToKCcUKapOOHUT)-2-(TUAPOKCUMETII ) TUPPOTUAUH-2 -KapOOHOBOMH KUCIIOTEHI (6).

K nepememuaemomy pactBopy coenunenus 5 (170 r, 0,507 mons) 8 CH;0H (1 1) no6asasmu 10% Pd-C
(68 1), conepxkamero 50% Biaru, mpu KOMHATHOH TeMIepaType U NepeMeIIMBaiIy B TeueHUe 16 4 B atMocdepe
H,. Ilocne u3pacxoaoBaHMS HMCXOAHOTO MaTepHuaia (KoHTpoiaupoBamu MmerogoM TCX) peakIHOHHYIO CMEChH
GbunpTpOBaNU Yepes CIION 1eauTa U cioii neaura npoMeBand ¢ nomouisio CHyOH (1 m). Tloxyuennsrit puisbt-
par KOHIEHTPHPOBAIM NPHU MOHIKEHHOM JIaBIEHHHU ¢ nonyueHueM coeaunenus 6 (110 r, 88%) B Buae Gemoro
TBEP/IOTO BEIIECTBA.

'H-sIMP (400 MI'u, DMSO-dg): & 12,66 (ym. ¢, 1H), 3,96-3,83 (nn, 1H), 3,63-3,60 (M, 1H), 3,49-3,46 (M,
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1H), 3,34-3,25 (m, 2H), 2,30-2,15 (m, 1H), 1,95-1,72 (M, 3H), 1,38-1,33 (2s, 9H).

LCMS (ESI): m/z 244 [M™-1].

Xupansaas BOXX: 95,88%.

Cunres TPEeTOyTUI (R)-2-(((2S,3R)-1,3-6uc(6eH3umokcu)- 1 -okco0yTaH-2-11)kapOdaMou)-2-
(TMAPOKCUMETUI)TUPPOIUAUH- 1 -kapOokcunaTa (7).

K nepememmBaemomy pactBopy coenunenust 6 (110 r, 0,448 mons) B DCM (20 mu1), oxa)x1eHHOMY 110
0°C, B atmocdepe N, 106aBasiiy Auu3onponumdITUiIaMuH (206 mm, 1,12 Monb), MPOMEXYTOUHOE COSAUHCHUE
D1 (150, 0,448 mons) u HATU (204 1, 0,537 Mons). TemnepaTypy peakIMOHHOM CMECH TOBOAMIHM IO KOMHAT-
HOI TeMIepaTypsl U nepeMelnBaiu B TeueHue 4 4. Iocae u3pacxogoBaHus UCXOAHOrO MaTepuana (KOHTPOIU-
poBamu MetonoM TCX) peakuuoHHy0 cMech pazbaBmsiu ¢ momombio DCM (1 1) u mpoMbiBamu Boaoi
(2x500 mm), 10% pacTBopoM TuMOHHO# KUCTOTH (500 M) U coneBbIM pacTBopoM (500 mim). Opranuueckuit
cnoit cymuau Hax 6e3BoAHBIM Na,SO; M KOHIEHTPUPOBANU MPU MOHUKEHHOM JABICHUU € MOJYYCHUEM HE-
OUHUIICHHOTO COCAMHECHUS, KOTOPOE OYMIIATM KOJIOHOYHON Xpomarorpaduei, smoupys ¢ nomompio 30%
EtOAc/u-rexcan, ¢ monyueHueM coeauneHus 7 (143 r, 60%) B Buae 6eCUBETHOrO I'YCTOTO CHPOTA.

'H-sIMP (500 MI'y, DMSO-dg): & 8,20-8,12 (1, 1H), 7,29-7,18 (M, 10H), 5,83-5,59 (M, 1H), 5,08 (c, 2H),
4,50-4,44 (M, 2H), 4,30-4,26 (M, 1H), 4,08-4,00 (M, 2H), 3,42-3.40 (M, 2H), 3,39-3,29 (m, 1H), 2,19-2,08 (M,
1H), 1,96-1,87 (m, 1H), 1,68-1,63 (m, 2H), 1,23-1,15 (2s, 9H), 1,14-1,13 (a, 3H).

LCMS (m/z): 5252 [M™-1].

B3XX: 76,2%.

Xupansaas BOXX: 69,47%.

Cunres TPETOYTUT (R)-2-((25,3R)-1,3-6uc(6en3unoxcu)-1-okco-6yran-2-un)-1-okco-2,5-
nuasacnupo(3,4]okran-5-kapbokcunara (8).

K pactBopy tpudenundochuna (161,4 r, 0,612 mons) B THF (430 mi) nobaBmsanu no kamsim DIAD
(123,8 1, 0,612 Monp) NpU KOMHATHOH TeMnepatype B atMocepe a30Ta M NepeMEIIMBaIy B TeUeHUe 15 MuH.
Jo6aBmaiu mo xamisM pacTBop coeaunenus 7 (215 r, 0,408 moas) B THF (860 M) u nepeMenuBamy npu KoM-
HaTHOH Temmepartype B TeueHue 4 4. Ilocne u3pacxogoBaHUA UCXOJTHOTO MaTepuaia (KOHTPOIUPOBATH METOIOM
TCX), neTyuue KOMMOOHEHTHI UCMAPANU NPU MNOHMXKCHHOM AaBieHUU. TT0IyueHHOE HEOUUIIEHHOE BEIIECTBO
OUMIATN KOJOHOYHOH XpoMmarorpadueil Ha cunukarene, aaroupys cMeckio 20% EtOAc/rekcaH, ¢ noayueHHEM
coenunenus 8 (180 r, cMech ¢ nobounsM npoaykroM DIAD) B Busie sxenToro cuporna.

'H-SIMP (400 MTI', DMSO-dg): & 7,31-7,18 (m, 10H), 5,18-5,10 (M, 2H), 4,61-4,54 (m, 2H), 4,27-4,18 (M,
2H), 3,78-3,77 (a, 1H), 3,45-3,43 (n, 1H), 3,35-3,31 (a, 1H), 3,27-3,23 (M, 1H), 2,03-1,98 (M, 2H), 1,78-1,76 (M,
2H), 1,39-1,31 (2s, 9H), 1,23-1,22 (n, 3H) (nuxu no6ounoro mpoaykra DIAD He oGHapyxuBamu).

LCMS (ESI): m/z 509,4 [M"+1].

Cunres (2S,3R)-2-((R)-5-(TpeTdyTOKCUKApOOHUT)- | -0KCO-2,5-MHazacnupo| 3,4]okTan-2-U)-3-
T'UAPOKCUOYTaHOBOM KUCIOTHI (9).

PactBop coenunenus 8 (85 r, 0,167 Mons) B MeTanone (850 M) noasepramu nerazanud B atMocdepe No.
3atem nobasnsiu 10% Pd-C (40 r), coaepxammii 50% Biaryu, npyu KOMHATHOH TeMIepaType M NEpeMEIIMBAIH B
teueHue 24 u B atmoctepe H,. Ilocnme u3pacxomoBaHHMS HUCXOMHOTO MaTepuana (KOHTPOIMPOBATA METOJIOM
TCX), peakMOHHYIO CMECh (PUIBTPOBAIM Hepe3 €O HeauTa, U GUILTPAT KOHICHTPUPOBAIU MPU MOHUKCH-
HOM JaBneHuU. [TonyueHHOe HEOUHILIEHHOE TBEPIOE BEIECTBO pa3daBisiiy ¢ noMouipio Et,O (1 1) u uHTeHCUB-
HO MEpeMEIIMBAY NPU KOMHATHON TeMmrmepaType B TeueHue 1 4. TloayueHHbIH TBEpAbIH MaTepuan OTHUILTPO-
BBIBAJIM U CYILIMIIM € TOJTydeHUueM coeanHenus 9 (75 r, 68%) B Buje 6enoro TBEpOro BEMIECTBA.

'H-SIMP (400 MI'u, DMSO-dg): & 12,86 (ymr. ¢, 1H), 5,24 (yur. ¢, 1H), 4,06-4,00 (m, 2H), 3,88-3,82 (M,
1H), 3,51-3,50 (m, 1H), 3,43-3,34 (M, 1H), 3,31-3,23 (M, 1H), 2,15-2,09 (M, 2H), 1,82-1,78 (M, 2H), 1,39-1,31 (c,
9H), 1,10-1,08 (1, 3H).

LCMS (m/z): 329,1 [M™+1].

B3XX: 93,97%.

Cunres TPETOYTUI (R)-2-((2S,3R)-1-aMuH0-3-ruapoxcu- 1 -okco-0yran-2-un)-1-okco-2,5-
muasacnupo|3,4]okraH-5-kapookcunara (A4).

K nepememusaemomy pactBopy coeaunenus 9 (150 r, 0,457 mons) B CH,Cl, (2 1) npu 0°C no6aBmsiu
nuuzonpornumdTUiIaMul (176,85 r, 1,37 mons), NH4CI (48,8 1, 0,914 mons) u HATU (208,3 r, 0,548 Moms) B
atMocdepe azota. Temnepatypy peaklIMOHHON CMECH JOBOMUIM 10 KOMHATHOM TeMOepaTyph! U NepeMelBaiy
B TeueHue 12 4. Tlocnme u3pacxoqoBaHUsA UCXOQHOTO Marepuaia (koHTponupoBanu MeronqoM TCX), peaknuoH-
HYIO CMECh pa3baBisiIn Boaou (2x750 M) u sxctparuposamu ¢ nomoribsio CH,Cl, (2x1 ). O6beTUHEHHBIH 0Op-
raHuueckuil ciaoit mpomeiBaau 2N pactBopoM HCI u HacwimeHHBIM pacTBOpoM xitopuna Hatpus (750 mu). Op-
raHUYecKuil cjaod cymmnu Haa 6e380aHbIM NaySO, U KOHICHTPUPOBAIM MPU NOHMXKEHHOM AaBneHud. Heouu-
IIEHHOE COCAMHEHHE OYMIAIM KOJOHOYHOH Xpomarorpadueid, YUCTOE COCAMHEHME JITIOMPOBANU CMeChio 3%
MeOH/CH,Cl,. ITonyuennsiit Mmatepuan pa3daBiasau ¢ noMomso DCM (2 1) 1 npoMBIBaTM HACHIIICHHBIM BOJI-
HBIM PAcTBOPOM JIUMOHHOU KUCTOTHI (5x500 M), HACHIICHHBIH BOJHBIM PACTBOPOM OMKapOOHATA, 3aTEM COJIE-
BBIM pacTBOPOM M cymiuiu Hag Na,SO, Marepuan pactupanu ¢ a¢upom (2x500 M) ¢ TOTyUECHUEM COCIUHE-
Hust A4 (80 1, 53%) B Buze 6€I0r0 TBEPIOTO BEIIECCTBA.
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'H-SIMP (400 MI'y, D,0): & 4,36-4,21 (m, 2H), 4,03-3,98 (M, 1H), 3,76-3,67 (M, 1H), 3,56-3,37 (m, 2H),
2,32-2,23 (m, 2H), 1,97-1,93 (M, 2H), 1,49-1,47 (¢, 9H), 1,33-1,32 (1, 3H).

LCMS (ESI): m/z 328,3 [M"+1].

B3XX: 99,30%.

Xupansaas BOXX: 98,97%.

Y nenbHoe ontuueckoe Bpamenue (c=1, CH;OH): -11,08.

Cunre3 (2S,3R)-3-runpokcu-2-((R)-1-oxco-2,5-nuazacnupo[3,4]okran-2-un)oyranamuaa (10).

K nepememmuBaemomy pactBopy coeaunenus A4 (10 r, 0,030 mons) B CH,Cl, (50 mi) no6asmsaaun TFA
(24 M7, 0,3058 momas) npu 0°C B atmMocdepe azota. TemnepaTypy peaklIMOHHON CMECH TOBOTUIU 10 KOMHATHOH
TEMIIEpaTyphl ¥ NMepeMelliMBany B TeueHue 4 u. Ilocne u3pacxonoBaHus HCXOMHOTO MaTepuana (KOHTPOIUpOBa-
mu MetogoM TCX) neTyune KOMIOHEHTH! UCTIAPANU TP MOHIKECHHOM AaBieHuu. [lonyyeHHBIN rycToit cupon
npoMsiBand 3dupoM (2x100 mi) u rekcanoM (1x100 M), cymunu noa BaKyyMOM € MONTYYECHUEM COCTUHCHUS
10 (3,5 r, TFA coap) B BUJE TYCTOrO CHPOMNA, KOTOPOE MCIOIL30BAU Ha caeayromeit craauu. [peamecTByro-
Iee HEOYUIIEHHOE HCXOTHOE BENIECTBO UCMOIB30BATIH 63 OUHCTKH.

LCMS (ESI): m/z 228,1 [M"+1].

Cunres (2S,3R)-3-runpoxcu-2-((R)-5-uzo006yrumn-1-oxco-2,5-1uaza-cnupo[ 3,4Jokran-2-um)dyraHamua
(coenunenus A).

K nepememmusaemomy pactsopy coeaunenus 10 (10 r, TFA conp 0,028 Moip) B Meranone (50 M) nobas-
nsu uzobyrupansaerun (10 mi, 0,115 mmoms), 3ateM AcOH (12 mim) mpu kOMHaTHO# TeMnepatype B atMocde-
pe azoTta u nepememuBany B TeucHue 10 muH. 3atem nobasmaiau moprusmMu NaCNBH; (7,2 1, 11,5 MMons) u
NPOJOIKATH NMepeMeluBaHue B TeueHue 16 4. ITociae u3pacxol0BaHUs UCXOAHOTO MaTepHana (KOHTPpOIUpOBa-
mu MeronoM TCX) peaknuoHHyio cMech pazbasisiau ¢ nomoribio CH,Cl, (10 M) ¥ KOHIEHTPUPOBAIH MPH T1O-
HI)KCHHOM JIaBIICHUH. AHATOTHYHYIO PEaKIMIO TPOBOAUIU ¢ KONHYECTBOM HCXOTHOro Marepuana 5 r. O0benu-
HAIM 00€ MapTUM MOJTYYEHHOTO BEIECTBA M MOJYYEHHOE HEOYHMIIECHHOE BEIIECTBO OYMIIATH KOJOHOYHOU Xpo-
Marorpadueil Ha cuiMkarene, amoupys ¢ noMomiio 4% MeOH/DCM ¢ nomyuenumem cmecu (2S,3R)-3-
ruapokcu-2-((R)-5-uzo06yrumn-1-oxco-2,5-nuazacnupo( 3,4]okran-2-un)oyranamunaa. llonyueHHyI0 cMech 3aTeM
NIO/IBEpPraay KOJOHOUHOM XpoMaTorpauu, YUCTOe COCAUHEHHE 3MoupoBanu B 100% 3THIaUETAT ¢ NOTyUYeHUEM
(2S,3R)-3-runpoxcu-2-((R)-5-uz006yrun-1-okco-2,S-nuazacnupo( 3,4 Jokran-2-un)oyranamuna (8 r) B Buae ryc-
TOTO CHpOTa.

'H-SIMP (500 MI', CD;0OD): & 4,16-4,12 (m, 1H), 4,09 (n, J=7,0 I'u, 1H), 3,60 (1, J=6, 0 'y, 1H), 3,54 (x,
J=6,0 I'y, 1H), 2,97-2,93 (m, 1H), 2,75 (xB, J=8,0 I'u, 1H), 2,47-2,45 (M, 2H), 2,22-2,18 (M, 1H), 2,16-2,10 (M,
1H), 1,92-1,83 (m, 2H), 1,76-1,73 (m, 1H), 1,24 (&, J=6,0 I'y, 3H), 0,92-0,89 (M, 6H).

LCMS (ESI): m/z 284,1 [M"+1].

B3XX: 97,65%.

Xupansaas BOXX: 98,25%.

VY nensHoe ontuueckoe Bpamenue (c=1, CH;OH): 1,6.

Cunres (4R)-2-((2S,3R)- | -amunO0-3-ruapokcU-1-okcoOyTan-2 -1i)-5-u300yTHA- 1 -0KCO-2, 5-
muaszacnupo|3,4]okran-5-us (Z)-3-xapOokcu-akpunaTa (COTM MaJICHHOBOM KUCIOTH COCAUHCHUS A).

K pactBopy (25,3R)-3-ruapoxcu-2-((R)-5-uz006yrun-1-oxco-2,5-nuazacnupo( 3,4Jokran-2-un)dyraHamuna
(400 mr, 1,41 mmomp) B HO (4 M) mobaBmsainu ManeuHOBYIO kuciaoty (148 mr, 1,2 7 MMoJb) pU KOMHATHOMH
TeMIIepaType W nepeMeluBany B TeueHde 16 4. Tlocne u3pacxomoBaHUA UCXOAHOrO MaTepuana (KOHTPOJIUPO-
BasTd MeToa0oM TCX) ynamsiu Bony Npu NOHMKEHHOM AaBieHuM. [lomyueHHOEC HEOYUIIIEHHOE BEIIECTBO PacTU-
paju ¢ MEHTAaHOM M TE€KCaHOM, CYIIMIM MOJ BaKyyMoM ¢ nomyuenueM (4R)-2-((2S,3R)-1-amuno-3-ruapoxcu-1-
okcoOyTaH-2-un)-5-u300yTun-1-okco-2,5-nuazacnupo( 3,4 Joxkran-5-us (Z)-3-xkapookcu-axpunara (530 mr, 94%)
B BH/JIe OEJIOr0 TBEPAOro BEIIECTBA.

'H SIMP (500 MI', CD;0OD): & 6,29 (c, 2H), 4,21-4,12 (m, 2H), 3.91-3,85 (M, 1H), 3,83-3,79 (M, 1H),
3,61-3,51 (M, 1H), 3,29-3,19 (M, 1H), 3,04 (ax, J=9,0, 12,5 I'u, 1H), 2,90 (na, J=5,8, 12,2 T'n, 1H), 2,52-2,43 (M,
1H), 2,40-2,31 (m, 1H), 2,25-1,97 (m, 3H), 1,28 (&, J=5,8 'y, 3H), 1,04 (1x, J=6,4, 9,9 I'y, 6H).

LCMS (ESI): m/z 284,3 [M"+1-ManeuHoBas Kucaora.

B3XX: 96,83%.

Temneparypa rmnaBnenus: 113,4-117,5°C.

[TonyueHne NPOMEXYTOYHOro coeauneHus D.

Cunre3 (TpeTOyTrokcukapOoHuI)-L-Tpeonuna (Al).

K pactBopy SM-2 (50 r, 0,420 moms) B cmecu 1 4-nuokcan:Bona (500 mi, 1:1) moGaBmsiau mopuusMu
NaHCO; (133 1, 1,255 Mo7p) npu KOMHATHOH TeMIepaType ¥ NepeMeInBany B teueHue 15 Mun. 3arem B peak-
UOHHYIO cMeCh 100aBaau mo kamisM Boc-anruapua (144 mia, 0,629 Monbp) ¥ MpoOAODKATU MEPEMEITMBAHUE
IIpU KOMHATHOH TeMmmepartype B TeueHue 16 4. [locne uzpacxomoBaHust HCXOMHOTO MaTepuaia (KOHTPOIUPOBAIH
MeroaoM TCX) peakiMOHHYIO CMECh KOHICHTPUPOBANU NPHU MOHMXCHHOM ABICHUU, MONYYCHHBIA OCTATOK
pa36aBasiu Boaoi (200 mm) u noaxucaamu [N pactBopom HCI (pH~2). Boausrit cioit axcTparupoBanu ¢ mo-
Moo EtOAc (2x300 mMa). OOBeTMHCHHBIH OpraHUYeCKUi CJI0H NPOMBIBAIU COJECBBIM pacTBOpoM (1x200 M),
cymuny Hax 6e3BoAHBIM Na,SOy4, GUABTPOBAIY U KOHICHTPUPOBAIU MPU MOHUKECHHOM JABICHUU € MOTYUEHHU-
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eMm Al (801, 87%) B BuIe OECIBETHOrO CUpOTIA.

'H-SIMP (500 MI', DMSO-d): & 12,5 (ymr. ¢, 1H), 6,30 (n, J=8,5 I'ni, 1H), 4,50 (ym. ¢, 1H), 4,05-4,02 (M,
1H), 3,88-3,86 (M, 1H), 1,39 (c, 9H), 1,08 (1, J=6, 0 I';, 3H).

LCMS (m/z): 218,1 [M™-1].

Cunre3 O-6en3un-N-(tpetOyrokcukapoonun)-L-rpeonuna (B1).

K nepememmusaemomy pactsopy coenunenus Al (80 r, 0,365 mons) B DMF (800 M) noGasnsiu noprus-
MU 60% NaH (22 r, 0,913 mons) npu -20°C B atMochepe N, u nepememusany B TeueHue 2 4. Jlo6apmsanu no
KamM 6eH3uaopoMun (52 ma, 0,438 Momb) U peaknMOHHYIO cMech nepeMermuBaiu mpu 0°C B TeucHue 4 u.
[Tocne u3pacxonoBaHUA UCXOJHOTO Marepuana (KoHTponuposaan MeToaoM TCX) peakIMOHHYIO CMECh TacHIIH
JIEISTHOM BOJIOM U 3KCTPAarupoBau TUITHIOBEIM 3dupom (2x500 mi). Boansrii croit noakucnsau 1N pacTBopom
HCI (pH~2). Bonnslit cnoii sxctparupoBaitu ¢ nomouisio EtOAc (2x1 m). OrneneHHbI opraHMYecKuid cioit
MPOMBIBAIIM COJIEBBIM PACTBOPOM, CYIIMIM HaJ 6e3BoAHBIM Na,SO4 ¥ KOHIEHTPHPOBAIH NP MOHMKEHHOM J1aB-
JICHUH ¢ TonyueHueM coeaunenus Bl (84 r, HeounIneHHOE) B BUE I'YCTOrO CHPONA.

'H-SIMP (500 MI'u, DMSO-dg): & 12,64 (ym. ¢, 1H), 7,34-7.25 (m, SH), 6,46 (1, J=8,5 I'n, 1H), 4,53 (x,
J=11,5Tnu, 1H), 4,39 (n, J=12,0 I', 1H), 4,00-3,98 (M, 2H), 1,39 (¢, 9H), 1,15 (a, J=6,0 I'y, 3H).

Cunres 6en3un O-6eH3un-N-(tpetdoyrokcukapoonun)-L-tpeonunara (C1).

K nepemenmiBaeMomy pactBopy coenunenus Bl (78 r, 0,252 monp) B DMF (780 mi) nobasmsainu K,CO4
(87 r, 0,631 Monp) Mpu KOMHaTHOH TeMmneparype B atMocthepe N, u nepeMeruBany B TedeHue 30 MuH. Jlo6as-
JSLTY 10 KarutiM 6en3unopomun (45 mu, 0,378 Monb) MpH KOMHATHOM TeMIlepaType U NepeMEIIMBaI B TCUCHHUE
16 4. PeakMOHHYIO CMECHh TaCUIM BOJOMU (2 JT) U 3KCTPArMpOBAH AUSTUIOBEIM ddupoM (2x1 ). OTaeneHHbIH
OpraHM4ecKuil cIOH NMPOMBIBANM CONEBBIM PAaCTBOPOM, CYMIMJIM Haa 6e3BOAHBIM Na,SO, M KOHIEHTPHPOBAIH
IpHY NOHMXEHHOM JaBlieHUM. HeounmeHHplit MaTepHual O4MINail KOIOHOYHOH Xxpomarorpadueil Ha cuiInkare-
ne, amoupys cMeckio 10% EtOAc/s-rexcan ¢ momyuenueM coeauneHust C1 (68 r, 68%) B BuIE )KEITOTO CHPOTNA.

'H-SIMP (500 MI'y, DMSO-dg): & 7,37-7,18 (M, 10H), 6,81 (1, J=9,0 ', 1H), 5,08 (c, 2H), 4,49 (x,
J=12,0 I'y, 1H), 4,32 (1, J=12,0 T'u, 1H), 4,25-4,22 (M, 1H), 4,01-3,98 (M, 1H), 1,38 (c, 9H), 1,15 (n, J=6,0 I'y,
3H).

Macca (ESI): m/z 399.4 [M"].

Cunres 6en3un O-6en3un-L-tpeonunara ruapoxiopuaa (D1).

K pactBopy coemunenus Cl (68 r, 0,170 monp) B austunoBoM 3dupe (500 ma) nobasnsiu 4N HCI B
1,4-nuoxcane (130 M, 0,511 Momp) M mepeMemMBamTy Npu KOMHATHOH TeMmepaType B TeueHue 16 u. Ilocne
U3pacX0J0BaHUs UCXOTHOTO Marepuana (KOHTponupoBaau MeTonoM TCX) peaknMOHHYIO CMECh KOHIIEHTPHPO-
BaJIM NPY MOHIXEHHOM JaBieHUU. HeounIeHHbIi MaTepuan pacTBOPSIM B AMITHIOBOM 3dupe (1 1) u uHTEH-
CHBHO TEpPEMEIIMBAIM NP KOMHATHOH Temneparype B Teuenue | 4. IlomyueHHoe TBepaoe BEmECTBO OT(HUIBT-
POBBIBAIM U CYIIMJIM NIPH NOHMXEHHOM JaBIE€HUMH ¢ nonydeHueM coeaunenus D1 (50 r, 87%) B Buae Gemoro
tBepaoro Bemectsa (HCI comb).

'H-sIMP (400 MI', DMSO-d¢): & 8,59 (c, 2H), 7,50-7,25 (m, 10H), 523 (n, J=12,5 I'n, 1H), 5,16 (x,
J=12,5Tu, 1H), 4,54 (n, J=12,0 T'u, 1H), 4,36 (1, J=12,0 'y, 1H), 4,12-4,09 (M, 1H), 4,09-3,99 (M, 1H), 1,29 (x,
J=6,5T'n, 3H).

Macca (ESI): m/z 336,4 [M"+1].

=15 -



042012

[Tpumep 2. Cunre3 coeauneHus B u conu ManenHoOBO# KMCIOTH coeAuHEHHs B.
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Cunres (3S,7aR)-3-(tpuxsiopmerin)rerparuapo- 1 H,3H-nupposo[ 1,2-c]okca3on-1-ona (1).

K cycnensuu D-nposnna (3 kr, 2 6,057 mouib) B xsiopodopme (60 1) nobaisuin xstopassruapar (8,62 kr,
52,115 moub) nmpu KOMHaTHO# TemnepaType. Peakuuonnyto cmecs Harpesau o 80°C B anmmapare /luna-Crapka
U MOJIy4eHHYI0 Boay cobupaiu. Ilocne nepemeuBanus B TeueHue 24 4 peakLMOHHYIO CMECh OXJIaX/Iajlu JI0
KOMHATHOH TeMIIepaTypsl U 100aBIIsuIM coneBoil pacTBop (25 11). PeakuonHylo cMech nepeMeliuBali B Teue-
Hye 30 MUH U aBaJIH BO3MOXHOCTb OTCTOATHCS B TeueHHe 30 MuH. OT/AeNCHHBIH OPraHUYeCKUi CIIOH CYLIMIIH
HaJ Na,SO4 ¥ KOHUEHTPUPOBAJIM NPU NOHMXXEHHOM JIaBJICHUM C yJaJICHUEM JIETYYMX KOMIIOHEHTOB B pE3yJIbTa-
Te ux ucnapeHus. [logydeHHoe HEOUMILIEHHOE TBEPAOE BEUIECTBO CYCIIEHAUPOBAIHN B XOJOJHOM 3TaHoie (5 1),
(UIBTPOBAIIM M CYLIMIIM C MOJIydeHHeM coeauHenus 1 (4,7 xr, 74%) B Buje xeaToBaTo-0€10r0 TBEPAOTO BEle-
CTBa.

'H-SIMP (500 MI', DMSO-dg): & 5,82 (c, 1H), 4,11-4,09 (m, 1H), 3,33-3,28 (m, 1H), 3,19-3,14 (m, 1H),
2,17-2,10 (m, 1H), 1,97-1,91 (m, 1H), 1,80-1,74 (m, 1H), 1,65-1,58 (m, 1H).

Cunres (35,7aS)-7a-((6en3unokcu)mern)-3-(tpuxyopmerui)rerpa-ruapo- 1 H,3H-nupposo[ 1,2-
c]okca3oJi-1-oHa (2).

K pactBopy numzonponunamuna (442 mi, 3,067 mons) B THF (1 1) no6asnsimm no karusam n-BuLi (1,6 M
B rekcane) (1,91 1, 3,067 mone) npu -78°C B armocdepe a3ora. [locne 3aBepiieHust 100aBiIeHUs TEMIIEPATypy
peaKkUMOHHOM cMecu moBbIamu 10 -20°C u nepemeiuBaiu B tedeHue 45 mun. CHoBa oxutaxaamu no -78°C,
no6asisui no karisiM coeauuenue 1 (500 r, 2,044 mone) B THF (2 1) u nepemelnuBanu B teueHue 4 5 MuH.
3aTeM 100aBJIsIIM MO KaIuIsaM OCH3UIXJI0pMeTHIIOBbIiH 3¢up (425 M, 3,067 MOJIb) M TPOAOIKAIN HEPEMCIINBA-
HMe B TeyeHue 2 4. [locie u3pacxo/0BaHMs MCXOAHOTO Marepuaia (KoHTposmpoBanu meronom TCX) peakuu-
OHHYIO CMECh I'aCHJIM JIJITHOM BO/10# (2 1) U dkcTparupoBau ¢ nomoiibio ELO (2x1 ). O6beaAMHEHHBIC Opra-
HMYECKHE CJIOM NPOMBIBAIH COJIEBBIM pacTBOpPoM (3 i), cyuruiau Haa Na;SO4 ¥ KOHUEHTPHPOBAIM IIPH NTOHHU-
YKEHHOM JIaBJICHUH C MOJTY4YCHUEM HEOYHIIEHHOTO COEMHEHHS, KOTOPOE OYMIAIH KOJIOHOYHOI XpoMaTorpadu-
eit, amoupys ¢ nmomouibio 10% EtOAc/H-rekcan ¢ mosyueHueM coenuueHus 2 (425 r, 57%) B Buae xentoi
’KHJIKOCTH.

'H-sIMP (500 MI', DMSO-dg): & 7,35-7,26 (M, SH), 5,60 (c, 1H), 4,59-4,53 (1, 2H), 3,67-3,62 (m, 2H),
3,71-3,31 (m, 1H), 3,16-3,11 (m, 1H), 2,12-1,99 (m, 2H), 1,86-1,72 (M, 2H).

LCMS (ESI): m/z 363,8 [M-1].

Cunres meTu (S)-2-((0eH3MITOKCH ) METHIT ) TMPPOIMANH-2-KapOokcuaaTa ruapoxyiopuaa (3).

K pactBopy coenunenus 2 (1 xr, 2,742 monb) B metanone (2 i) no6asimsuiu 2N HCI B meranone (4,1 1,
8,227 Moub) Npy KOMHATHOM TeMmrepaType W nepeMelivBaiy B teueHue 30 MuH. PeakumoHHylo cMech nepeme-
umBau npu 60°C B Teuenue 16 4. [locne u3pacxonoBaHus HCXOJHOTO MaTepyaia (KOHTPOJIMPOBAIM METOA0M
TCX) nerydyne KOMIOHEHTHI MCHAPSIM NPH MOHMXKEHHOM JaBicHUHU. [lolydeHHOE HEOUMILIEHHOE BEIIECTBO B
BH/JIE CHpONa pa30aBisiii ICMMHEPAIM30BaHHOH BoA10i# (3 1) M npoMeiBaiu ¢ noMoisto EtOAc (2x1 n). JloBo-
aun BesmuuHy pH BoaHoro cios no 8-9 pactBopom NaHCO;. Boaublii ci10ii 3kcTparupoBaju cMecbio 5%
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MeOH/DCM (2x2 ). OObeAMHEHHBIH OpraHUYEeCKUH CIIOW NMPOMBIBATHM COJIEBBHIM pPAcTBOPOM, CYIIHMIH Haj
Na,SO, ¥ KOHUEHTPUPOBAIH NPU NOHHXEHHOM JaBICHUM € MoayueHueM coeaunenus 3 (600 r, 88%) B Buze
KopuuHeBoro cupona. IloBropHo mpoBoannu peaknuio 1 kr ucxoaHoro Bemectsa U nonyuanu 600 r coenune-
HuA 3.

'H-SIMP (500 MI'i, DMSO-de): & 10,54 (ym. ¢, 1H), 9,44 (ym. ¢, 1H), 7,40-7,30 (M, SH), 4,68-4,62 (x,
1H), 4,51-4,46 (n, 1H), 4,00-3,90 (M, 2H), 3,76 (c, 3H), 3,33-3,16 (M, 2H), 2,20-2,14 (c, 1H), 2,01-1,85 (m, 3H).

Cunres 1-(tperOyTin)-2-MeTun (S)-2-((0eH3UIOKCH )METUIT) TUPPOTUINH- |, 2-1ukapOokcunata (4).

K nepemenmBaemoii cycnensuu coeaunenus 3 (1,2 kr, 4,819 mons) B DCM (6 1) no6aBmsaam no KamisMm
Et;N (1,35 1, 9,638 mone) mpu 0°C B atMocdepe a30Ta ¥ nepeMenuBany B TeueHue 20 MuH. 3aTeM 100aBasIH
no karasM Boc-anrunpun (1,65 1, 7,228 monas) npu 0°C. TeMnepaTypy peakiiMOHHOM CMECH TOBOIUIH 10 KOM-
HAaTHOH TeMIepaTypsl U NepeMemuBail B TeueHue 8 4. Ilocne u3pacxomoBaHUsS MCXOAHOTO Marepuana (KOH-
TponupoBanu MeToaoM TCX) peakIMOHHYIO cMeCh pa30aBIIsaNy ACMUHEPATU30BAHHON BOa0o# (3 1) U 3KCTparu-
poBanu ¢ nomoupio DCM (2 ). O6beauHEeHHBINH OpraHuyeckuii caoit npoMeiBanu 10% pacTBOPOM ITMMOHHOM
KUCIIOTHI (2 J1) M cOJeBBIM pacTBopoM (2 1m). Oprannueckuit cnoit cymmaun Hax Na,SO4 ¥ KOHIEHTPUPOBAIH NTPH
MOHMKCHHOM JIaBJICHUH C TIOJTYUEHUEM COeIMHEHUs 4 (2 KT, HEOYHIIIEHHOT0) B BU/I€ KOPUYHEBOTO CHPOIIA.

'H-SIMP (500 MI'y, DMSO-dg): & 7,37-7,28 (M, SH), 4,57-4,50 (m, 2H), 4,03-3,88 (11, 1H), 3,71-3,69 (x,
1H), 3,63 (c, 3H), 3,52-3,47 (m, 1H), 3,36-3,31 (M, 1H), 2,32-2,23 (M, 1H), 2,05-1,88 (M, 2H), 1,82-1,77 (M, 1H),
1,38-1,26 (c, 9H).

LCMS (ESI): m/z 350,2 [(M™+1)].

Cunre3 (S)-2-((6eH3UTOKCH)METHN)- | -(TPETOYTOKCUKAPOOHUIT) TUPPOTUTUH-2-KapOOHOBOM KUCTIOTHI (5).

K pactBopy coenunenus 4 (1 xr, 2,865 mons) B MeOH:THF (3 1, 1:1) mob6aBmamu NaOH (343,84 r,
8,595 momp) B H,O (1,5 ) mpu xoMHaTHO# Temneparype, nepememuBand npu 70°C B teuenue 6 4. Ilocae us-
pacxo/oBaHUsS MCXOMHOro Marepuana (koHTpoiupoBamu MmerogoMm TCX) Temmeparypy peakIMOHHOI cMecH
JOBOJUIM IO KOMHATHOH TEMIIEPATYPBL, ICTYUYHE KOMIOHEHTHI UCTIAPSIIM MPU MOHWXCHHOM AaBieHud. Heouu-
MICHHBII MaTepuan pa30aBisanu BoAoH (S 1) U skcTparupoBatu ¢ nomomibio EtOAc (2x2 ). OtneneHHbIi BOA-
HbIH coit noaxucanu 6N pactBopom HCl (pH~2) u axctparuposamu ¢ nomoripto DCM (3x2 n1). O6benuHeH-
HbIE OpPTaHUYECKUE CIOM NMPOMBIBATH COJIEBBIM PAaCcTBOPOM, CymIuaH Haa Na,SO, M KOHIEHTPUPOBANHU C MOTY-
yeHueM coeaunenus S (550 r, 58%) B Buae xopuuHeBoro cupomna. [IoBTopHO npoBOAMIHN peakuuio ¢ eme 1 xr
UCXO/IHOTO BeliecTBa U noayyaiu 550 r coequnenus S.

'H-sIMP (500 MI'u, DMSO-dg): & 12,68 (ym. ¢, 1H), 7,36-7,28 (M, SH), 4,56-4,49 (m, 2H), 4,07-3,90 (ax,
1H), 3,66-3,64 (1, 1H), 3,50-3,44 (M, 1H), 2,29-2,20 (M, 1H), 2,03-1,75 (M, 3H), 1,39-1,28 (2s, 9H).

LCMS (ESI): m/z 236,0 [M™+1-Boc].

B3XX: 7 6,79%.

Xupansaas BOXX: 96,26%

Cumnre3 (S)-1-(TpeTOyTOKCHKApOOHUT)-2 -(THAPOKCUMETIIT) TUPPOSTUIUH-2 -KapOOHOBOH KUCIIOTHI (6).

K nepemenmBaeMoMy pactBopy coenunenus S (1,1 kr, 32,835 mons) B meranone (10 1) nobaBisou 10%
Pd-C (500 r), xoropsrit uMen BiaaxHocTh 50%, NpM KOMHATHOH TEMNepaType U NepeMelInBaIl B TeUCHUE 8§ 4 B
atmoctepe H, (3 kr). ITocne u3pacxonoBaHus UCXOMHOrO MaTepuana (koHTpoiupoBamu MetonqoM TCX) peak-
UOHHYIO CMeCh (DUIBTPOBATH Yepe3 CJIOH LenuTa U cI0i MpoMbIBamu MeTaHoaoM (50 mi). IloayueHHbIi dunb-
TpaT KOHIIEHTPUPOBAIH IPU MOHIKEHHOM JIaBJICHUHU C MOJIYYCHHEM HEOUHUIIEHHOTO BEIIECTBA, KOTOPOE PacTH-
pamu ¢ noMoikio Et,O ¢ noxyuenuem coenunenus 6 (650 r, 81%) B Buae xenTOBaTO-0€7I0r0 TBEPAOTO BEIIECT-
Ba.

'H-SIMP (500 MI'u, DMSO-dg): & 3,92-3,80 (11, 1H), 3,64-3,61 (M, 1H), 3,49-3,34 (M, 1H), 3,32-3,26 (M,
1H), 2,29-2,16 (m, 1H), 1,95-1,71 (m, 3H), 1,38-1,33 (¢, 9H).

LCMS (ESI): m/z 243,8 [M™-1].

Cunres TPEeTOYTUI (S)-2-(((2S,3R)-1,3-6uc(beH3unokcu)-1-okcobyran-2-un)kapbaMoum)-2-
(TMAPOKCUMETUIT)TUPPOIUAUH- 1 -kapOokcunaTa (7).

K pactBopy coemunenus 6 (450 r, 0,836 mons) B DCM (4,5 1) mobansau N,N-TUH30NPOMUIITHIAMUH
(84 6 M1, 4,591 moms) mpu 0-5°C B atMocdepe azora. Ilocne nepememuBanus B TeueHue 10 MUH 100aBAsAIH
npoMexyTouHoe coenunenue D1 (615 r, 1,836 mons). Ilocne nepeMemmuBanus B TeueHue 10 MuH 100aBisIH
HATU (701 r, 2,204 moxp). TemnepaTypy peakliMOHHON CMECH JOBOAUIH 0 KOMHATHOU TEMIIEPATyphl U Mepe-
MemuBanu B TeueHue 6 4. Ilocrme u3pacxonoBaHUSA UCXOMHOTO Marepuana (KOHTpoiaupoBamu MetoaoM TCX)
PEaKIUOHHYIO cMeCh pazbaBmsiu ¢ nmomombio DCM (1 1) u npomMeiBanu Boxoit (2x2 1), 10% pactBopomM u-
MOHHOH KHUCIIOTHI (2 1) U CONEBBIM pacTBopoM (2 ). Opranuyeckuit ciaoit cymuau Hax 6e3BoaHbM Na,SO, u
KOHICHTPUPOBAIH NP MIOHM)KEHHOM JIaBIECHUHU C MOJTYYEHHEM HEOUMIIEHHOTO COETMHEHMS, KOTOPOE OUYHIAIH
KOJIOHOYHOM XpoMarorpadueii, amoupys ¢ nomomipio 40% EtOAc/H-rexcan, ¢ MoIyueHHEM COECMHEHUS 7, KO-
Topoe pactBopsiiu B Et,O (1,5 1) u nepememmBanyu B Teuenue 1 4. IloxyuenHslit ocanok GpUIBTPOBAIH U CYIIHU-
JIM TIOJT BaKyyMOM € nonyueHueM coequnenus 7 (630 r, 65%) B Buje 6€noro TBEpI0ro BEMIECTBA.

'H-SIMP (400 MI'u, DMSO-dg): & 7,91-7,89 (1, 0,5H), 7,53-7,51 (1, 0,5H), 7,32-7,19 (M, 10H), 5,64 (y. c,
1H), 5,16-5,04 (M, 2H), 4,62-4,49 (M, 2H), 4,31-4,28 (M, 1H), 4,09-4,02 (M, 1,5H), 3,87 (yu. ¢, 1H), 3,57-3,56
(M, 0,5H), 3,43-3,37 (m, 1H), 3,29-3,25 (M, 1H), 2,32-2,14 (m, 1H), 1,98-1,90 (m, 1H), 1,75-1,69 (M, 2H),
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1,33-1,26 (c, 9H), 1,14-1,12 (n, 3H).

LCMS (m/z): 527,6 [M™+1].

B3XX: 96,60%.

Cunres TPEeTOYTUI (S)-2-((2S,3R)-1,3-6uc(6eH3umoxcu)- 1 -okco-6yran-2-umn)- 1 -okco-2,5-
nuasacnupo[3,4]okran-5-kapbokcunara (8).

K pactBopy tpudenundocduna (295 r, 1,125 monp) B THF (846 M) nobasmsaau no karism DIAD (227 r,
1,125 Mo7p) npu KOMHATHO# Temneparype B aTMocdepe a3ora U nepeMemuBany B reueHue 30 MuH. Peakuuon-
HYI0 cMech oxiaxaamu o 15°C, nobapasmu mo karusaM pactBop coeauHenus 7 (423 r, 0,804 mons) B THF
(1,2 m) 1 nepememMBanM Npu KOMHATHOI TemnepaTtype B TeueHue 4 4. IloxyueHHOE HEOUMIIEHHOE BEIECTBO
NPOMBIBAJIM T€KCAHOM, 3aTeM NepeMemuBand co cMeckio 50% Et,O/rexcan B Teucnue 30 MuH. OOpa3oBaBIIMii-
¢ 0CaloK OT(UIBTPOBBIBANK U (DUIBTPAT KOHICHTPUPOBANH NPH NOHHKEHHOM AaBneHuu. IlonyuyeHHoe He-
OYMIEHHOE BEIICCTBO OYMINANH KOJOHOYHOH Xpomarorpadueil Ha cuaukarene, 3moupys cMecbio 40%
EtOAc/rekcan, ¢ momyueHueM coeauHeHus 8 (425 r, HCOUMIICHHOE) B BUAC KOPUIHEBOTO CHPOIIA.

'H-sIMP (400 MI'u, DMSO-dy): & 7,38-7,21 (M, 10H), 5,17-5,10 (m, 2H), 4,56-4,50 (M, 2H), 4,31-428 (x,
1H), 4,06-3,99 (M, 2H), 3,89-3,88 (1, 0,5H), 3,48-3,47 (1, 0,5H), 3,36-3,34 (M, 1H), 3,25-3,19 (M, 1H), 2,10-2,02
(M, 2H), 1,79-1,77 (M, 2H), 1,40-1,25 (¢, 9H), 1,15-1,12 (1, 3H).

LCMS (ESI): m/z 509,4 [M"+1].

B3XX: 92,31%.

Xupansaas BOXX: 86,47%.

Cunres (2S,3R)-2-((S)-5-(TpeTOyTOKCHKApOOHUT)- ] -0KCO-2,5-1Ha3acnupo[ 3,4]okTan-2-um)-3-
T'UAPOKCUOYTaHOBOM KUCIOTHI (9).

PactBop coenunenus 8 (283 r, 0,557 mons) B Metanone (1,2 1) moasepranu nerazanuu B atMochepe No.
3atem nobaBramu 10% Pd-C (140 r), conepxxarmuit 50% Biaru, npu KOMHATHOH TeMIepaType U NepeMeIuBaIl
B TeucHue 24 u B atMocdepe H,. Ilocie uspacxonoBaHUs MCXOJHOrO MaTepuana (KOHTPONUPOBAIM METOIOM
TCX) peakIMOHHYIO cMech (GUIBTPOBAIM Yepe3 CIOH LeAUTa U QUIBTPAT KOHICHTPUPOBAIH NPU NOHUKEHHOM
nasneHud. [lomyyeHHOE HEOUMIIEHHOE TBEPIOE BEUICCTBO pa3daBmsiu ¢ noMomsio Et,O (500 M) U uHTEHCUB-
Ho nepememuBanu npu 0°C B Teuenue 1 u. IloayueHHbIH TBEpABIH MaTepuan OTGUILTPOBBIBAIU U CYIIUIHU C
noayueHuem coenuuenus 9 (140 r, 76%) B Bume 6€710r0 TBEPAOTo BEIICCTBA.

'H-SIMP (500 MI'u, DMSO-dg): & 12,86 (ym. ¢, 1H), 5,24 (yur. ¢, 1H), 4,06-4,00 (m, 2H), 3,88-3,82 (m,
1H), 3,51-3,50 (M, 1H), 3,43-3,34 (M, 1H), 3,31-3,23 (M, 1H), 2,15-2,09 (M, 2H), 1,82-1,78 (M, 2H), 1,39-1,31 (c,
9H), 1,10-1,08 (1, 3H).

LCMS (m/z): 327,1 [M™-1].

B3XX: 95,44%.

Xupansaas BOXXX: 100,00%.

Cunres TPETOYTUI (S)-2-((2S,3R)-1-amuHO-3-ruapOoKcu-1-0kco-0yTaH-2-um)- 1 -okco-2,5-
nuasacnupo[3,4]okran-5-kapookcumnara (B4).

K nepememmusaemomy pactBopy coeaunenus 9 (420 r, 1,28 mons) B CH,Cl, (4,2 1) no6asismn HATU
(584 r, 1,536 moas), NH4Cl (137 1, 2,56 Mo1p) u nuuzonponunstuaamut (708 mim, 3,841 mons) mpu 0°C B art-
Mocdepe azora. TeMnepaTypy peakIIMOHHOH CMECH TOBOAUIH 10 KOMHATHOH TeMIEpaTypsl U NMepeMeIBaNH B
teueHue 8 u. [locne u3pacxomoBaHUs UCXOMHOTO MaTepuana (KOHTpomupoBaau MetogoM TCX) peaknuoHHYIO
cMech pacrpeneriu Mexay Boaoi (2 m) u CH,Cl, (2 1) u nepememuBanu B TeueHue 15 MuH. OpraHudeckuii
cioit ornemsiy, npomeiBamu 2N pactBopoM HCI (2x1 1) u HaceimenHbIM pacTBopoM NaHCOj; (2 1) U coneBsiM
pactBopoM (2 11). OpraHuyeckuit cioif cymuau Hax 6e3BoAHBIM Na,SO4 U KOHIEHTPUPOBAIH NPU MOHUKCHHOM
naBneHuu. IlonyueHHOe HEOUUIIEHHOE BEHICCTBO OYMINATU KOJOHOYHOM XpoMmarorpadueil Ha cuiukarene,
samoupys cMecsio 5% MeOH/CH,Cl,, ¢ monyuenueMm coenunenus B4 (320 r, cMech) B BUIE KENTOBATO-0€7I0T0
TBepaoro BemecTsa. CMech coeaunenus B4 (87 r) pactBopsanu B DCM u moBTOpHO ocaxaaiu ¢ noMousio Et,O
NpPU UHTCHCUBHOM MEPEMEIIMBAHUY NPU KOMHATHOH TeMmnepatype B TeueHue 1 4. [Ipoaykr dhunsTpoBanu u cy-
MK TIOJ] BAKYYMOM ¢ TosydeHueM coeauHenus B4 (82 r) B Buae 6€10ro TBEpAOro BELIECTBA.

'H-SIMP (400 MI', D,0O): & 4,53-4,10 (M, 2H), 4,08-3,96 (M, 1H), 3,80-3,72 (m, 1H), 3,60-3,39 (v, 2H),
2,53-2,31 (m, 2H), 2,02-1,93 (M, 2H), 1,51-1,45 (¢, 9H), 1,31-1,29 (1, 3H).

LCMS (ESI): m/z 326,1 [M™-1].

B3XX: 99,66%.

Xupansaas BOXX: 99,76%.

Y nenbHoe ontuueckoe BpameHue (c=1, MeOH): -49,61.

Cunre3 (2S,3R)-3-runpokcu-2-((S)-1-oxco-2,5-nuazacnupo| 3,4 Jokran-2-un)oyranamuna (10).

K nepememmusaemomy pactBopy coenunenus B4 (10 r, 0,031 mons) B CH,Cl, (40 Ma) nobasnsiu TFA
(23 M1, 0,305 moxp) mpu 0°C B atMocdepe azora. TemnepaTypy peakIMOHHON CMECH TOBOAUIHM 1O KOMHATHOMH
TEMIIEpaTyphl ¥ NMepeMelllMBany B TeueHue 3 u. Ilocne u3pacxonoBaHus HCXOMHOTO MaTepuana (KOHTPOIUpOBa-
mu MetogoM TCX) nmeTyuue KOMMOHEHTHI UCMAPSIM NPU MOHMKEHHOM JAaBneHud. IlonyueHHBI MaTepuan B
BU/IC T'YCTOrO CUpOMa NPOMbIBAIU 3GUpoM (2x50 MIT) U CYIIUIU MOA BAKYYMOM C MONYyYEHUEM coeauHeHust 10
(10 r, TFA counb, HeouHIlIeHHAs) B BUJIE TYCTOTO CUPOTA, KOTOPOE UCTIOIB30BATH Ha CACIYIONICH CTaquu.
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'H-SIMP (400 MI'y, D,0): & 4,38-4,10 (M, 2H), 4,11-3,94 (M, 2H), 3,56-3,44 (M, 2H), 2,52-2,38 (m, 2H),
2,24-2,16 (m, 2H), 1,39-1,27 (a, 3H).

LCMS (ESI): m/z 228,2 [M"+1].

Cunres (2S,3R)-3-ruapoxcu-2-((S)-5-u300ytun-1-okco-2,5-nuazacnupo[ 3,4]oxran-2-un)dyraHamunaa (co-
eauHenue B).

K nepememmBaemomy pactBopy HeouutieHHoro coeauuenus 10 (10 r, TFA cons, 0,029 mMons) B MeTaHOIE
(50 M) mobaBmsaau uzobyrupamsaerun (6,5 ma, 0,073 Moms), 3ateM AcOH (2,5 M) npu KOMHaTHOU TeMmepa-
Type B aTMocdepe a3oTa U nepememuBaay B TeueHue 10 muH. 3atem nobasmaau nopuusmu NaCNBH; (5,4 1,
0,087 MoTB) M MpOIOIKATH NepeMeIIUBaHue B TeueHue 16 u. McxomHblil MaTepuan He OBLT MOJTHOCTHIO U3pac-
xonoBaH (xoHTpomupoBamud MetoaoM TCX). Onsare nobaBmsiu uzobytupamsaerun (3,2 mma, 0,036 Mons) u
AcOH (1 M) u mpoxopkamy nepeMeimuBanue B TeueHue 2 4. ITocne u3pacxoqoBaHUs UCXOJAHOTO Marepuaia
(xouTponupoBanu MeroaoM TCX) peaknuoHHyI0 cMech pa3basasau ¢ noMombio CH,Cl, (20 M) M KOHIIGHTPHU-
pOBAM MPU MOHMKECHHOM JaBieHUU. [TOMyHIeHHOE HEOUUIEHHOE BEIECTBO OYMINAIM KOJIOHOYHOM XpOMATO-
rpadueil Ha cumkarene, 3moupysa cMecbio 4% MeOH/DCM, ¢ noayuenuem (2S,3R)-3-ruapoxcu-2-((S)-5-
u300yTUi-1-0kco-2,5-nuazacnupo| 3,4 Jokran-2-un)oyraHamuaa (6 r) B BUAE T'yCTOrO CUPOMA.

'H-IMP (500 MI', CD;OD): & 4,10-4,07 (M, 2H), 3,63 (1, J=5,5 I'u, 1H), 3,49 (1, J=6,0 ', 1H),
2,97-2,93 (m, 1H), 2,74 (xB, J=8,0 I'u, 1H), 2,41-2 34 (m, 2H), 2,26-220 (M, 1H), 2,17-2,11 (m, 1H), 1,94-1,81
(M, 2H), 1,73-1,69 (M, 1H), 1,21 (n, J=6,0 I'ny, 3H), 0,91-0,89 (M, 6H).

LCMS (ESI): m/z 284,1 [M"+1].

BOXX: 99,53%.

Xupansaas BOXXX: 100,00%.

Y nensHoe ontuueckoe BpameHue (¢=0,5, MeOH): -60,25.

Cunres (45)-2-((2S,3R)-1-amun0-3-runpokcu- 1 -okco0yTan-2 -uim)-5-u300yTua- 1 -okco-2,5-
nuaszacnupo(3,4]okran-5-us (Z)-3-xapOokcu-akpunata (COJM MaJICHHOBOM KUCIOTH COSTUHEHUS B).

K pactBopy (2S,3R)-3-ruapoxcu-2-((S)-5-uz006ytun-1-oxco-2,5-nuazacnupo( 3,4Jokran-2-un)doyraHamuna
(180 mr, 0,636 mmoap) B H,O (2 M) 106aBastmu ManeuHOBYIO KUCIOTY (59 Mr, 0,508 MMOITB) MpU KOMHATHOI
TeMIIEpaType U MepeMelnBaiu B TeueHue 16 4. [Tocne u3pacxomqoBaHUsS UCXOIHOTO Matepuana (KOHTPOIUPO-
Bastd MeToa0oM TCX) ynamsnu Bony MpU MOHMKEHHOM AaBieHuM. [lomyueHHOEC HEOYUIIIEHHOE BEIIECTBO PacTU-
paiM ¢ IIEHTAHOM U I'eKCAHOM, CYIIMIIM O] BakyyMoM ¢ nonydeHueM (4S)-2-((2S,3R)-1-amuno-3-ruapoxcu-1-
okcoOyTaH-2-un)-5-u300yTun-1-okco-2,5-nuazacnupo( 3,4 Joxkran-5-us (Z)-3-xkapookcu-axpunara (210 mr, 86%)
B BU/IC OJICTHO-XKEITOr0 TBEPAOTO BEIIECTRA.

'H SIMP (400 MI';, CD;0D): & 6,28 (c, 2H), 4,21-4,11 (m, 2H), 3,90 (1, J=7,0 I'n, 1H), 3,71 (x, J=7,0 'y,
1H), 3,47-3,36 (M, 1H), 3,20-3,09 (M, 1H), 2,92-2 82 (M, 1H), 2,81-2,71 (m, 1H), 2,48-2.38 (m, 1H), 2,36-2,26
(M, 1H), 2,20-1,88 (M, 3H), 1,24 (n, J=6,0 I'n, 3H), 1,00 (t, J=7,0 ', 6H).

LCMS (ESI): m/z 284,2 [M"+1-ManeuHoBas Kuciaora.

BDXX: 97,98%.

Temneparypa rumaBnenus: 114,8-118,3°C.

-19-



042012

IIpumep 3. Cuntes coeanHenus C.
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Cunres (3R,7aS)-3-(tpuxnopmerin)retparunpo-1H,3H-nmupposno[ 1,2-c]okcaszon-1-oHa (1).

K cycnensun L-npoauna (2,0 xr, 0,017 mons) B xsopodopme (S0 1) modapnsim xjgopaasruapat (5,7 kr,
0,034 moub) Mpu KOMHATHOI Temnepatype. PeakunoHHyto cMech Harpeaau npu 60°C B annapate J[uHa-Ctapka
¥ cobupany noayueHHyo Boay. Uepes 16 u jeTydyne KOMIMOHEHTHI KOHIIEHTPUPOBAIHN MPH MOHMKEHHOM JlaBlie-
HUM. HeouniieHHOe TBep/oe BEIIECTBO MPOMBIBATH XOJIOAHBIM 3TaHOJIOM, (pUIBTPOBANM M CYHIMIM C MOJyUe-
HueM coeauHeHus 1 (2,2 xr, 57%) B Buze 6€710ro TBEpAOTo BEILECTRA.

'"H-sIMP (500 MI'u, DMSO-d): & 5,82 (c, 1H), 4,11-4,08 (m, 1H), 3,33-3,27 (m, 2H), 3,19-3,14 (m, 1H),
2,15-2,10 (M, 1H), 1,96-1,91 (m, 1H), 1,80-1,74 (m, 1H), 1,65-1,58 (M, 1H).

Cunres (3R,7aR)-7a~((6en3unokcu)MeTn1)-3-(Tpuxsaopmer)rerparuapo- 1 H,3H-nupposno[ 1,2-
c]okcazon-1-oHa (2).

K pactBopy numsonponuiamuna (221,2 mn, 1,533 moas) B THF (870 ma) noGasnsau mo karuisM n-Buli
(1,6 M B rekcane) (958,5 mi, 1,533 mouns) npu -78°C B atMocdepe a3ora. Ilocne 3aBepieHus 100aBICHUS TEM-
nepaTypy peakuMoHHOH cMecu nosbimaiu 10 -20°C u nepeMemnBanu B TeyeHue 1 4. CHoBa oxJjakaaau 10
-78°C, no6asnsau coenunenue 1 (250 r, 1,022 mons) B THF (1 n) u nepememmBanu B Tedenue 30 MuH. 3aTeM
NOOABJIAIN MO KArIsM OCH3WIXJIOPMETUI0BRIH 3¢up (208 mi, 1,329 Moap) U mpoaomkanyu nepeMennBaHie B
tedeHue 1 4. Ilocne u3pacxoaoBaHUS MCXOAHOTO MaTepuana (KoHTponupoBanud MetoaoM TCX) peakUHOHHYIO
CMech raciiu JeasHoii Bogoit (100 mi) u skcTparupoBanu ¢ momoiibio Et,O (2x100 mit). O6be1uHEHHBIC Opra-
HUUYECKHUE CJIOW MPOMBIBAJIM COJIEBBIM pacTBopoM (100 mu), cymmau Han 6e3BoaHbM Na,SO,4 1 KOHICHTPUPOBA-
JM TIpY MOHIDKCHHOM JIaBJICHUH C MOJIyYEHHEM MaTepHaia, KOTOPbIi O4MIanu KOJOHOYHOM XpoMaTorpadueii,
amoupys cMecbio 10% EtOAC/H-rekcaH, ¢ noayyeHueM coenuHeHus 2 (220 r, HCOYMIIIEHHOE) B BUAC KOPUYHE-
BOTO TYCTOTO CHUpOTA.

'"H-sIMP (500 MI'u, DMSO-d¢): & 7,42-7,26 (M, SH), 5,60 (c, 1H), 4,59-4,53 (x, 2H), 3,67-3,61 (m, 2H),
3,37-3,33 (m, 1H), 3,31-3,10 (m, 1H), 2,12-1,99 (m, 2H), 1,87-1,75 (M, 2H)

LCMS (ESI): m/z 363,9 [M™+1].

Cunres Metia (R)-2-((6eH3UI0KCH)METHIT ) TUPPOAUANH-2-KapOoKkcHiIaTa rupoxiaopuaa (3).

K pactBopy coeannenus 2 (400 r, 1,096 mons) B MetaHone (1 1) no6asasau 2N HCl 8 MeOH (1,64 n,
3,29 Monp) Mpu KOMHATHO# TeMrepaType U nepememuBanu mpu 80°C B Teuenue 16 4. [locne uzpacxonoBaHus
MCXOJIHOr0 MaTtepuana (KoHTpojupoBaau MeToaoM TCX) neryyue KOMIOHEHTHI MCMapsuIv MPU MOHIKEHHOM
nasiaeHun. [lomyueHHOE HEOUMIIEHHOE BEIICCTBO MPOMBIBAIM rekcaHaMu (3x750 MJT) ¥ CyIIMIM MPU TOHIKEH-
HOM JIaBJICHUU C MOJTyYeHUEM coeanHeHus 3 (358 r, HEOYHMIIICHHOE) B BHJIE KPACHOBATOIO T'YCTOTO CUPOMA.

'H-SIMP (500 MI'u, DMSO-d,): & 10,40 (ym. ¢, 1H), 7,40-7,21 (M, SH), 4,64-4,50(n, 2H), 4,49-43 (x,
2H), 3,76 (c, 3H), 3,33-3,22 (m, 2H), 2,22-2,15 (¢, 1H), 2,02-1,9 (M, 2H), 1,95-1,83 (M, 1H).

Cunres 1-(tpetdyTin) 2-metun (R)-2-((6eH3mI0KCH)METIIT) TUPPOIUINH- 1, 2-1uKkapOokcuaTa (4).

K nepememmBaemoit cycnensuu coenusenus 3 (313 r, HeourenHoe 1,096 Mons) B DCM (2,19 1) no6as-
asu o karisaM Et;N (458,4 mn, 3,288 mone) npu 0°C B atMocdepe a3oTa U nepeMeninBaiy B TedyeHue 10 MuH.
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3aTeM nobaBmsM no kammiM Boc-anrunpun (358,4 r, 1,644 mons) mpu 0°C. Temnepatypy peakliMOHHON cMecH
JIOBOJIMIM 10 KOMHATHOH TEMIEpaTyphl U nepeMeIuBany B Teuenue 16 4. Ilocne u3pacxogoBaHUS UCXOTHOTO
Matepuana (koHTponupoBanu MetoaoM TCX), peakIMOHHYIO cMeCh pa30aBiasiiau Bonoi (2x1 1) u skcTparupo-
Bamu ¢ nomomipio CH,Cly (2x500 mut). O6benuHeHHBIH oprannueckuit ciioit mpomeiBanu 10% pacTBopoM -
MoOHHO# kucnoTs! (pH~7) u conesbiM pactBopoM (1 ). Opranuueckuii cnoit cymunu Hax Na,SO4 ¥ KOHICHTPH-
pOBaU NPU NMOHMXKEHHOM JaBICHUM C NMOJYYEHHEM HEOUYHMIICHHOTO COECAMHEHHMS, KOTOPOE OUMINATIH KOJOHOY-
Ho#t xpoMmarorpadueii, amoupys cMmecbio 20% EtOAC/n-rekcan, ¢ nonyuenueM coeaunenus 4 (215 r, 56%) B
BH/JIE OECIBETHOTIO I'yCTOTrO CHUPOTA.

'H-SIMP (500 MI'y, DMSO-dg): & 7,37-7,26 (M, SH), 4,56-4,48 (m, 2H), 4,03-3,87 (11, 1H), 3,69-3,67 (x,
1H), 3,62 (c, 3H), 3,53-3,47 (m, 1H), 3,33-3,30 (M, 1H), 2,27-2,20 (M, 1H), 2,03-1,89 (M, 2H), 1,88-1,79 (M, 1H),
1,46-1,24 (2s, 9H).

LCMS (ESI): m/z 250, 1 [(M™+1)-Boc].

Cunre3s (R)-2-((6eH3un0KcH)METUN)- | -(TPETOYTOKCUKAPOOHUT ) TUPPOTUTUH-2-KapOOHOBOM KUCAOTHI (5).

K pactBopy coenunenus 4 (215 r, 0,616 moas) 8 MeOH:THF:H,O (3 1, 5:5:3) no6asnsnu NaOH (73,9 r,
1,848 Mo7p) M MepeMemIMBaIM IPU KOMHATHOH TeMrepatype B TeueHue 10 MuH. Peaknmonnylo cMech Harpesa-
m no 80°C u nepememuBany B Teuenue 16 4. [Tocne u3pacxonoBaHus UCXOAHOTO Marepuana (KOHTPOIUPOBAIH
MetooM TCX) TeMneparypy peaklIMOHHOH CMECH JOBOIMIM 10 KOMHATHOH TEMNEPaTyphl, IETYyYUe KOMIOHEH-
Thl ucnapsany. HeouumeHHBIH Martepuan paszbaBisinu Bojod (1 1) W axcrparupoBanu ¢ momompio Et,O
(2x500 mu). OTtnenenuslit BoaHblA cnoit moakucasau 2N pactBopom HCl (pH~3) u axcTparupoBamu ¢ nomo-
meio DCM (2x750 mi1). O6beIMHEHHBIE OPraHMYECKHE CIIOM NPOMBIBAIM COJEBBIM PACTBOPOM, CYIIMIM Haj
Na,SO, u xoHIEHTpUpOBaIU ¢ moayueHueM coeaunenus S (170 r, 82,4%) B Bune xeaToBaTo-6€7I0r0 TBEPIOro
BEICCTBA.

'H-sIMP (500 MI'u, DMSO-dg): & 12,66 (ym. ¢, 1H), 7,36-7,26 (M, SH), 4,54-4,47 (m, 2H), 4,05-3,90 (ax,
1H), 3,88-3,63 (1, 1H), 3,63-3,44 (M, 1H), 3,34-3,27 (m, 1H), 2,27-2,01(m, 1H), 2,02-1,8 (M, 2H), 1,79-1,76 (M,
1H), 1,17-1,14 (2s, 9H).

LCMS (ESI): m/z 235,1 [(M™+1)-Boc].

Cunre3s (R)-1-(TpeT6yToKcukapOOHUT)-2-(TUAPOKCUMETII ) TUPPOTUAUH-2 -KapOOHOBOMH KUCIIOTEHI (6).

K nepememmuBaemomy pactBopy coenunenus 5 (170 r, 0,507 mons) 8 CH3;0H (1 1) no6asmsamu 10% Pd-C
(68 1), conepkamuii 50% Brary, Npu KOMHATHOH TeMIEpaType U NEPeMEIINBAIU B TeueHUe 16 4 B atMocdepe
H,. Ilocne u3pacxoaoBaHMS HMCXOAHOTO MaTepHuaia (KoHTpoiaupoBamu MmerogoMm TCX) peaklHOHHYIO CMEChH
GbunpTpoBaNU Yepes Cloi neauTa u cioi npoMeiBanu ¢ nomousio CH;OH (1 m). Ionyyennsiit hunbrpat koH-
HEHTPUPOBATH MTPU MOHWKEHHOM JaBJICHUM ¢ OTyueHUeM coenuHenus 6 (110 r, 88%) B Bune 6eaoro TBEpaAOro
BEIICCTBA.

'H-SIMP (400 MI'u, DMSO-dg): & 12,66 (ym. ¢, 1H), 3,96-3,83 (mn, 1H), 3,63-3,60 (M, 1H), 3,49-3,46 (M,
1H), 3,34-3,25 (m, 2H), 2,30-2,15 (m, 1H), 1,95-1,72 (M, 3H), 1,38-1,33 (¢, 9H).

LCMS (ESI): m/z 244 [M™-1].

Xupansaas BOXX: 95,88%.

Cunres TPEeTOYTUI (R)-2-(((2S,3R)-1,3-6uc(6eH3un0kcu)-1-0kco-0yTan-2-um)kapobamMoun)-2-
(TMAPOKCUMETUIT)TUPPOIUAUH- 1 -kapOokcunaTa (7).

K nepememuaemomy B atMocepe N, pactBopy coeaunenus 6 (110 r, 0,448 mons) B DCM (20 M), ox-
naxaeHHoMy a0 0°C, noGasnsiau B atMocdepe azora auuzonponwmtuiaamMul (206 mi, 1,12 Momb), mpoMexy-
toynoe coeaunenue D1 (150 r, 0,448 momns), HATU (204 r, 0,537 moip). Temneparypy peaklIMOHHOH cMecH
JIOBOJIMIM 70 KOMHATHOW TEMIepaTypsl M nepeMmenuBany B TeueHue 4 4. Ilocne u3pacxomoBaHUs UCXOTHOTO
Matepuana (koHTpomauposaau MetoaoM TCX) peakMoHHYI0 cMech pa3bdaBiasau ¢ noMomuso DCM (1 1) u mpo-
MbIBaTM Boaoi (2x500 mi), 10% pactBopoMm nmumonHOM kucIOTH! (500 M) u coneBbiM pactBopoM (S00 mu).
Opranuyeckuii cioit cymuin Hax 6e3BoaHbIM Na,SO4 M KOHIEHTPUPOBAIH MPU NMOHMXKEHHOM JAABIEHHM C NO-
Jy4YEHUEM HEOYHIIECHHOTO COCAMHEHHUS, KOTOPOE OHYMINANM KOJOHOYHOH Xpomarorpadueil, smoupys cMechio
30% EtOAc/n-rekcan, ¢ nonyyenueM coeaunenus 7 (143 r, 60%) B Buae 6€ClBETHOIO IYCTOTO CHpOIA.

'H-SIMP (500 MI'y, DMSO-dg): & 8,20-8,12 (1, 1H), 7,29-7,18 (M, 10H), 5,83-5,59 (M, 1H), 5,08 (c, 2H),
4,50-4,44 (M, 2H), 4,30-4,26 (M, 1H), 4,08-4,00 (M, 2H), 3,42-3,40 (M, 2H), 3,39-3,29 (M, 1H), 2,19-2,08 (M,
1H), 1,96-1,87 (m, 1H), 1,68-1,63 (m, 2H), 1,23-1,15 (¢, 9H), 1,14-1,13 (&, 3H).

LCMS (m/z): 5252 [M™-1].

B3XX: 76,2%.

Xupansaas BOXX: 69,47%.

Cunres TPETOYTUT (R)-2-((25,3R)-1,3-6uc(b6eH3unokcu)-1-okco-6yran-2-un)-1-okco-2,5-
nuasacnupo(3,4]okran-5-kapbokcunara (8).

K pactBopy tpudenundochuna (161,4 r, 0,612 mons) B THF (430 mi) nobaBmsanu no kamsim DIAD
(123,8 1, 0,612 Monp) NpU KOMHATHOH TeMnepatype B atMocepe a30Ta M NepeMEIIMBaId B TeUeHUe 15 MuH.
Jo6aBmaiu mo xamisM pactBop coeaunenus 7 (215 r, 0,408 moas) B THF (860 M) u nepeMenIuBamu npu KoM-
HaTHO# TeMmnepaType B TeueHue 4 4. [Tocne u3pacxonoBaHus UCXOAHOTO Marepuana (KOHTPOJIUPOBATIH METOAOM
TCX) neryuue KOMNOHEHTHI MCNAps/IM NpPU TMOHMKEHHOM JAaBieHHU. IlonmyueHHOE HEOUHMIIEHHOE BEIIECTBO
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OUHMIIATH KOJIOHOYHOU XpoMmarorpadueil Ha cuiukarene, amoupys cMechio 20% EtOAc/rexcan, ¢ momyyeHuEM
coenunenus 8 (180 r, cMech ¢ nobounsM npoaykroM DIAD) B Busie sxenToro cuporna.

'H-SIMP (400 MTI', DMSO-dg): & 7,31-7,18 (m, 10H), 5,18-5,10 (M, 2H), 4,61-4,54 (m, 2H), 4,27-4,18 (M,
2H), 3,78-3,77 (n, 1H), 3,45-3,43 (n, 1H), 3,35-3,31 (1, 1H), 3,27-3,23 (M, 1H), 2,03-1,98 (M, 2H), 1,78-1,76 (M,
2H), 1,39-1,31 (2s, 9H), 1,23-1,22 (n, 3H) (nuxu no6ounoro nmpoaykra DIAD He oGHapyxuBamu).

LCMS (ESI): m/z 509,4 [M"+1].

Cunres (2S,3R)-2-((R)-5-(TpeTdyTOKCUKApOOHUT)- | -0KCO-2,5-MHazacnupo[ 3,4]okTan-2-U)-3-
T'UAPOKCUOYTaHOBOM KUCIOTHI (9).

PactBop coenunenus 8 (85 r, 0,167 Mons) B MeTanone (850 M) noasepramu aerazanud B atMocdepe No.
3atem nobasnsiu 10% Pd-C (40 r), coaepxammii 50% Biaryu, npy KOMHATHOH TeMIepaType M NEpeMEIIMBaIH B
teueHue 24 u B atmocdepe H,. Ilocnme u3pacxomoBaHHMS HUCXOMHOTO MaTepuana (KOHTPOIMPOBATA METOJOM
TCX) peakiMoHHYI0 cMeCh (HUIBTPOBATIM HYepe3 CI0H neauTa ¥ (UIbTPAT KOHIECHTPUPOBAIH NPHU TOHUKEHHOM
nasneHud. [lomyueHHOE HEOUHIIEHHOE TBEPAOE BEIECTBO pa3daBisinu ¢ noMomsio Et,O (1 1) U UHTEHCHUBHO
nepeMeInBaIi NPy KOMHATHOM Temnepatype B TeueHue 1 4. TlonyueHHbIH TBepABIA MaTepuan OTGUILTPOBbI-
BaJIU U CYIIUIIH ¢ TonydyeHueM coeaunenus 9 (75 r, 68%) B Buae 6enoro TBEpIOro BEIIECTBA.

'H-SIMP (400 MI't, DMSO-de): & 12,86 (ymr. ¢, 1H), 5,24 (ym. ¢, 1H), 4,06-4,00 (M, 2H), 3,88-3,82 (M,
1H), 3,51-3,50 (m, 1H), 3,43-3,34 (M, 1H), 3,31-3,23 (M, 1H), 2,15-2,09 (M, 2H), 1,82-1,78 (M, 2H), 1,39-1,31 (c,
9H), 1,10-1,08 (1, 3H).

LCMS (m/z): 329,1 [M*+1].

B3XX: 93,97%.

Cunres TPeTOYTUI (R)-2-((2S,3R)-1-aMuH0-3-ruapoxcu- 1 -okco-0yran-2-un)-1-oxco-2,5-
nuasacnupo|3,4]okraH-5-kapookcunara (A4).

K nepememmuBaemomy pactBopy coeaunenus 9 (150 r, 0,457 mons) B8 CH,Cl, (2 1), oxmaxacHHOMY 10
0°C, nobasmsanu quuzonponumtuaamud (176,85 r, 1,37 mons), NH,Cl (48,8 r, 0,914 moms) u HATU (208,3 1,
0,548 Monp) B atMocdepe azora. TemnepaTypy peakIMOHHOI CMeCH JTOBOJIUIM 1O KOMHATHON TeMMepaTyphl U
nepememuBanyd B TeucHue 12 u. Ilocne u3pacxomoBaHUA UCXOAHOTO Marepuaia (KOHTPOIHPOBAIU METOAOM
TCX) peakuuoHHyo cMech pa3daBasau Bogoit (2x750 mm) u skctparupoBaau ¢ nmomomnisio CH,Cl, (2x1 7).
OObeaMHEHHBIH opranuueckuii caoit npoMeiBaiu 2N pactBopoM HCI u HachIEHHBIH pacTBOPOM XJIOpUAA Ha-
tpus (750 mi). Opranuyeckuit ciaoif cymmmu Haa 6e3BoaHBIM Na,SO4 U KOHIICHTPUPOBAIU NPU MOHUKCHHOM
naBreHuH. HeouumieHHOE COETMHEHUE OYMINAM KOJTOHOYHOH XpoMarorpadueil, YuCcTOe COCTUHEHUE 3THOUPO-
Bt cMecbio 3% MeOH/CH,Cl,. IMoayuennsiit Mmatepuan pazbasmuiu ¢ noMomsio DCM (2 1) u npomsiBanu
HACBIIICHHBIM BOJHBIM PACTBOPOM JMMOHHON KUCIOTHI (5x500 MiT), HACHIIEHHBIM PacTBOPOM OuUKapOOHATA,
3aTEM COJIEBBIM PACTBOPOM U Cymuiau Hanx Na,SO4. Marepuan pactupanu ¢ agupom (2x500 M) ¢ momyueHuem
coenunenus A4 (80 r, 53%) B Buze 6€70r0 TBEPIOTO BEIIECTBA.

'H-SIMP (400 MI'y, D,0): & 4,36-4,21 (m, 2H), 4,03-3,98 (M, 1H), 3,76-3,67 (M, 1H), 3,56-3,37 (m, 2H),
2,32-2,23 (m, 2H), 1,97-1,93 (M, 2H), 1,49-1,47 (2s, 9H), 1,33-1,32 (x, 3H).

LCMS (ESI): m/z 328,3 [M"+1].

B3XX: 99,30%.

Xupansaas BOXX: 98,97%.

Y nensHoe ontuueckoe Bpamenue (c=1, CH;OH): -11,08.

Cunre3 (2S,3R)-3-runpokcu-2-((R)-1-oxco-2,5-nuazacnupo[3,4]okran-2-un)oyranamuaa (10).

K mepememmuBaecmMomy pactBopy coeauneHus A4 (2 r, 6,16 mmoms) B CH,Cl, (10 Mn) no6aensmu TFA
(1,0 M, 12,2 mmons) npu 0°C B atMocdepe azora. Temneparypy peakIIHOHHOIN cMECH TOBOTUIU 10 KOMHATHOI
TEMIIEPATYPh! U NEepeMENInBamy B TeueHue 2 4. ITocie u3pacxoa0BaHUsl UCXOTHOrO Marepuana (KOHTPOIUpOBa-
mu MetogoM TCX) nmeTydue KOMMOHEHTH UCMAPSIM NPU MOHMKEHHOM JAaBneHud. IlonyueHHBI MaTepuai B
BUJIE TYCTOTO CUPOMA MPOMBIBAIH ¢ 3hUpoM (2x50 M) U CYIIUIU MO/ BAKYYMOM C MONYYEHUEM HEOUUILIEHHOTO
coemunenus 10 (2,5 r, TFA conp) B BUAE I'YCTOrO CUPOIa, KOTOPBIH HCIOIH30BATH HA CIICAYIOMICH CTaAUH.

'H SIMP (500 MTI', CD;0D): & 4,24-4,17 (m, 2H), 3,99-3,89 (m, 2H), 3,52-3,39 (M, 2H), 2,46-2,32 (M,
2H), 2,26-2,10 (m, 2H), 1,28 (1, J=6,1 'y, 3H).

LCMS (ESI): m/z 228,1 [M™+1].

Cunres (2S,3R)-3-ruapoxcu-2-((R)-5-((S)-2-runpokcunponun)-1 -oxco-2,5-nuazacnupo| 3,4 Jokran-2-
un)oyranamuna (coequnenue C).

K nepememmusaemomy pactsopy coenunenus 10 (TFA cons, 2 1, 5,86 Mmmons) B Metanone (10 mi) nobas-
s NaOMe (630 mr, 11,7 mmoms), 3atem (S)-2-metunokcupan (510 mr, 8,79 MMoIB) Ipu KOMHATHOM TeMIIe-
parype B atMochepe a3oTa. PeakiiHOHHYIO CMECh MEPEMENIMBATIM IPU KOMHATHOM TeMmepaType B TeueHue 24 4.
ITocne u3pacxomoBaHUS UCXOTHOrO Marepuanga (KoHTponupoBamd MetonoM TCX), peakIMOHHYIO CMeCh pas-
6aBnsinu ¢ nomomsio CH,Cly (10 M) M KOHIEHTPUPOBATIH NMPU TOHMXKEHHOM JaBieHuu. [lonyuenHnoe Heouu-
MICHHOE BEIICCTBO OYMINATU KOJJOHOYHOH XpoMarorpadueil Ha cunukarene, 3moupys cMecbio 5% MeOH/DCM,
¢ mnomyuenueM (2S,3R)-3-ruapoxcu-2-((R)-5-((S)-2-ruapoxcunponun)-1-oxco-2,5-nuazacnupo| 3,4 okran-2-
un)oyranamuna (185 mr, 12%) B Buae ryctoro cuporna.

'H SIMP (400 MI', CD;OD): & 4,18-4,07 (M, 2H), 3,90-3,81 (M, 1H), 3,63 (n, J=6,1 I'u, 1H), 3,58 (x,
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J=6,1 I'u, 1H), 3,11 (ar, J=4,2, 8,2 T'u, 1H), 2,83-2,67 (M, 2H), 2,62-2,54 (M, 1H), 2,26-2,12 (M, 2H), 1,98-1,83
(m, 2H), 1,24 (n, J=6,1 'y, 3H), 1,14 (1, J=6,3 'y, 3H).

LCMS (ESI): m/z 285,9 [M"+1].

B2XX: 97,20%.

ITpumep 4.

B 3TOM mpumMepe omucaH TECT Ha SMOLMOHAIBHO No3uTHBHOE 00yueHue (PEL). DxcriepuMeHTs IpOBOIH-
JIM B COOTBETCTBHH C METOJIMKOM, onncanHoi B mybOnukaumu Burgdorf et al., "The effect of selective breeding
for differential rates of 50-kHz ultrasonic vocalizations on emotional behavior in rats", Devel. Psychobiol.,
51:34-46 (2009). YnbTpa3BykoBas Bokanu3auus kpbic ¢ yactoToi 50 k'l (re1oHHYecKkHe yIbTpa3ByKOBbIE BO-
KaJIM3alMH1) SBISIETCSI 000OCHOBAHHOM MOJEIBIO I N3YyUYEHHUS MO3UTUBHOTO ah(heKTUBHOTO COCTOSTHUS H JIy4Ile
BCETO MNpOSBJISIETCS B J)KECTKOM KOHTAKTHOW urpe. PaHee ObLIO MOKa3aHO, YTO YJNBTPa3BYyKOBBIE BOKaJIM3aLUH
50 k'l NOJIOXKUTEIBHO KOPPEIUPYIOT C 0XKMIAHUEM BO3HAIPAKAEHHS M IPYNIOBBIM aNNETUTHBHBIM IOBEICHHU-
€M y KPBIC U OTPaXKaloT X NMO3UTUBHOE A (EKTHBHOE COCTOSHHE.

B tecte PEL usmepsitor peructpupyembie No3uTUBHbIE (reqonuctudeckue) 50 kI’ yapTpa3BykoBbie BOKa-
mm3aumy (USV) B OTBET Ha CTUMYJ B3aUMHOTO OOIIEHHS, FeTepOCHenn(HIECKYI0 CTUMYJISIHIO XKECTKOH KOH-
TaKTHOH UTpHL. ['eTepocmenpuyecKyto CTUMYIISIHIO XKEeCTKOH KOHTAaKTHON UTPBI OCYILECTBIISIN NMPaBOi pyKOM
3KcrepuMeHTaTopa. JKHBOTHBIM MPEAOCTABIUIN 3 MUH reTepocnelnpHuecKoi KeCTKOH KOHTAKTHOH Urpbl, KO-
TOpasi COCTOSUIa U3 Yepenyoumxcs 0J0koB 1Mo 15 ¢ rerepocnenuduueckord urpsl u 15 ¢ 6e3 ctumysiiuu. Boi-
COKOUAacTOTHbIE YJbTpa3ByKoBble Bokanusauuu (USV) perucTpupoBaid M aHaJIU3UPOBAIU C NOMOLIBIO COHO-
rpaMMbl, HCNIONIB3YsE TporpamMmmHoe obecneuenue Avasoft SASlab Pro (Germany), B COOTBETCTBHH C METOIMKOH,
paHee onucaHHo B myOiukauuu Burgdorf et al., "Positive emotional learning is regulated in the medial prefron-
tal cortex by GluN2B-containing receptor NMDAs", Neuroscience, 192:515-523 (2011). /Ins usmepenuss PEL
KOJIMYECTBCHHO OTPEICISUIM YaCTOTHO-MOXyTHpoBaHHbIe 50 k['T1 BEICOKOUACTOTHBIC YJIBTPa3BYyKOBBIC BOKaJIU-
3allM, KOTOPbIe BO3HUKAJIM BO BPEMsI KaXJ0T0 U3 NMEPUOAO0B OTCYTCTBHS CTUMYJISILIUH. JKMBOTHBIX HE NMPHYyYaH
K CTUMYJISILUM AJI UTp Mepej TECTUPOBAHHEM. DMOLMOHAIBHO MO3UTHBHOE OOYyU€HHE OLIEHHBAM BO BpeMs
WCTIIBITAHWH Ha BO3JEHCTBHE ycsIoBHOTO cTuMyda (CS), npeaecTBYONMX HCTIBITAHUSIM Ha BO3JEHCTBHE Oe3yc-
soHOTO ctuMyina (UCS). )KMBOTHBIX MOABEPTaId UCIBITAHUAM MPOJODKUTENFHOCTBIO IO 15 ¢ kaXxkaoe, ceccust
Bktoyana 6 ucneitanuit CS u 6 ucneitannit UCS (cymmapro 3 MuH). Takke H3MEpsUTH CKOPOCTh MepeIBHNKe-
HHSI )KUBOTHBIX JIJISl CAMOCTOSITE/ILHOTO MOYEChIBAHHS B KOHIIE TPEXMHHYTHOH CECCHH.

Ha ¢wur. | npusenens! pesynsratsl Tecta PEL 1 kpbic. Pe3ynpTaTsl MoKa3bIBalOT, UTO COEAMHEHHE A,
BBOJIMMOE 3a OJHMH 4ac 10 npoBeaeHus tecta PEL, ymy4inaeT 3MOIIMOHANBHO MO3UTHBHOE OO0YYEHHE, OLICHH-
BAa€MOE 110 BBICOKOYACTOTHBIM YJIbTPa3BYKOBBIM BOKAJIM3alMsAM KpPbIC, TEM CaMbIM YKa3blBas Ha aHTHJIENpec-
CHUBHOE JIEHCTBHE COSAMHEHUS A.

ITpumep 5.

HccnenoBanm MUKpOCOMabHYIO CTaOMIIBHOCTh COEJHHEHHSI A M CTAaOMJIBHOCTb COSIMHEHHs A B Ia3Me.
B cnenyrouieii Tabnuue ykazana 105 coeqUHEHHs1 A, ocTaBuierocs yepes 60 MuH.

YesioBek | Kprica

B MukpocomMmax 86% 65%

B njaszme 100% 92%

Takoxe onpeensiyii KOHUEHTPALMIO HECBSI3aHHOTO JIEKAPCTBEHHOT'O CPEACTBA B FOJOBHOM MO3re€ U MPOBO-
JIATA aHAJTM3BI Ha CBS3BIBAHUE C OekaMmH 1ia3Mbl. B crnepyromeit Tabnuile mpuBEICHBI PE3YIbTaThl VI COCIH-
HeHus A (% CBSI3BIBaHHUA).

YeJioBe Kprica

K

25,9% | 29,95%

HccnenoBanu OMOZOCTYIHOCTh COSAMHEHHS A TOCIEe NMepopaNbHOTO BBedeHHs. [locie mo3upoBaHHSA CO-
equHeHus A (10 Mr/kr) mpoBOAMIM aHAIM3 00pa3loB CMUHHOMO3roBoM xuakoctH (CSF), rosoBHOro mo3ra u
wiasmel. B cieaytoieit tabauie npuBeaeHsl OMOJOCTYMHOCT U OTHOUICHHS KOHIIEHTPALMI COeAUHEHUST A B
CSF/nna3ma v roJJoBHOH M03r/mia3Mma.

BuopgocTynHoCTh ($F) 42
OTHomeHVe CSF/muasma 0,65
OTHOWEeHVe TOJIOBHOM MO3T/IjlazMa 0,19

ITpumep 6.

HccnenoBanusi mMpoBOAMIM B COOTBETCTBHM C METOJUKOH, omucaHHOW B myOnukanuu Moskal et al.,
"GLYX-13: a monoclonal antibody-derived peptide that acts as an N-merun-D-acnaptar receptor modulator”,
Neuropharmacology, 49, 1077-87, 2005. M3mepsiiM NOTCHLIUPOBAHKE [PHIMK-801 ces3piBanmst (5 HM;
22,5 KIOpH/MMOJIb) C TIIATEIBbHO OTMBITBIMH KOPTHKAJIbHBIMH MeMOpaHaMu KpbIChl (200 MKT) B HEPaBHOBECHBIX
ycnoBusx (15 muH u 25°C) B MPUCYTCTBUHM BO3PACTAIOIIMX KOHIICHTPALIUI cOeTMHEHHS A.

Ha ¢ur. 2 usobpakeHo moreHuuuposanue [“H]MK-801 CBA3bIBaHHS I8 HEMYyTAHTHBIX CyOTHIIOB
NMDAR?2 npu ucnons3oBaHuu coeauHeHus A. Kak nokazaHo Ha ¢ur. 2, coelMHEHHE A XapaKTEpPU3yeTCs BbI-
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COKOM CeeKTUBHOCTHIO cBs3bIBaHus ¢ NR2A u He cBsazbiBaeT NR2D.

IIpumep 7.

Kpsicam nunnu Sprague Dawley BBOIMIN BHYTPUBEHHO 2 MI/KI coeiMHEHHS A. BTopoi rpymmne Kpbic JH-
Hun Sprague Dawley BBogunu nepopansHo 10 mr/kr coenunenuss A. CoOupanu oOpa3isl IIa3Mbl B TEUEHHE
24 4 ¥ onpenessiiv B HUX KOHIIEHTPAIMIO COEAUHEHUS A.

Ha ¢ur. 3 mpencraBieHa 3aBUCHMOCTh CPEIHEr0 3HAYCHHS KOHIICHTPAINMH COSAMHEHHS A B IUIa3Me OT
BPEMEHH B TeUeHHUE 24 4 10Cje BBEEHHUS pa30BOM 103kl COENUHEHHSI A BHYTPUBEHHO (2 MI/KT) U IepopajIbHO
(10 Mr/kr) camuam kpeic JIMHUK Sprague Dawley.

B npyrom skcrniepumente kpbicam JuHUM Sprague Dawley BBommiu nepopansHo 10 Mr/kr coequnenue A.
B Teuenue 24 4 B pa3Hble MOMEHTHI BPEMEHH MPOBOIWIIM aHAIU3 00Pa3LOB IUIa3Mbl, TOJIOBHOTO MO3Ta M CIIHH-
Homo3roBoit xuakoctu (CSF) Ha cogepxanue coeiuHeHus A.

Ha ¢ur. 4 npexncraBieHa 3aBUCUMOCTb CPEIHEro 3HAYEHHs KOHLEHTPALMH COCAMHEHHS A B IUIa3Me, ro-
noBHoM Mo3re u CSF ot BpeMeHH B TeueHue 24 4 1ociie NepopaibHOro BBEIEHHs pa3oBOi J03bl COEINHEHHS A
(10 mr/kr) camuam mbiieit auaud Sprague Dawley.

[Mpumep 8.

3T0T NpuMep oTHOcUTCs K dKcnepumenTy PEL, onucanHomy Bbime B npuMepe 3. TecT Ha ynbTpa3ByKo-
BbIe Bokanmu3anuu Kpeic (USV).

OMOLMOHANBHO MO3UTHBHOE 00y4YeHHE OLICHHMBAJIM BO BPEMs MCIBITAHUH Ha BO3leiicTBHE 0E3yCIOBHOIO
ctumyia (CS), npeaniecTBYIOIMX UCTIBITAHUSAM Ha BO3AEHCTBHE Oe3yciaoBHOro crumyisia noveceianus (UCS).
JKHBOTHBIX MOABEprajid HUCIBITaHUAM MIPOJOJKUTEIBHOCTBIO 110 15 ¢ Kaxknoe, KoTopble BKModanu 6 CS ucel-
tanuit 1 6 UCS ucneiTaHuit (CcyMMapHo 3 MHUH).

Ha ¢wur. 5 npusenens! pesynsratel Tecta PEL mist kpeic. Pe3ynpTaTsl moka3elBaloT, YTO coequHeHue B
yJIy4IllaeT SMOLMOHANBHO MMO3UTUBHOE O0yUYeHHE Y KPbIC B TECTE BBICOKOYACTOTHBIX YJIBTPAa3BYKOBBIX BOKAIH-
3alliii, TeM caMbIM YKa3bIBas Ha aHTUAETIPECCUBHOE AEHCTBHE COeJUHEHUs B.

ITpumep 9.

HccnenoBamu MUKPOCOMAaJIbHYIO CTAaOMIBHOCTh COCUHEHUsI B 1 cTabmIBHOCTE coenuHeHus B B mia3me.

B cnenyromeii Tabnuiie ykasaHa 1o coeiuHeHus B, ocraBmierocs uyepes 60 MUH.
YeJioBek | Kprlca

B MmkpocoMax 87% 81%

B mniasme 100% 89%

Taxoke onpeaesuid KOHIEHTPALUIO HECBI3aHHOTO JIEKAPCTBEHHOI'O CPEICTBA B FOJIOBHOM MO3T€ H IIPOBO-
JIAJTA aHAJIM3bl Ha CBS3BIBAHUE C OenKaMHM IU1a3Mbl. B ciienyromeit Tabauie npuBEICHbI PEe3yJIbTaThl 1JIs COCIU-
Henus B (% cBa3pIBaHUA).

YejioBe | Kprica

K

28,8% | 19,8%

Hccnenosamn 6uonocTynHocTs coenuHenus B. Ilocne mosupoBanus coenuHeHHs B mpoBoaunu aHanus
00pa31oB cnMHHOMO3roBoit xuakoctu (CSF), ronoBHoro Mo3sra M miaasmsl. B cienyromeit Tabiauie npuBeIeHb!

OMOJOCTYITHOCTh M OTHOILEHUS KOHIIeHTpaluil coeaunenus B B CSF/ma3ma v rosioBHOH Mo3r/miiazma.
BronocTynHoCTh (3F) 38

OTHomeHnre CSF/mjasMa 0,70

OTHOWEeHMe IOJIOBHOM MO3TI'/Iljla3sMa 0,18

CoennHenue A u coenuHeHne B o6a xapakrepusyrorcs Gosiee HU3KOH MepopanbHOM GHMOJOCTYITHOCTBIO,
HO OHHM B OTHOCHUTEJBHO 0OOJiee BBHICOKMX KOJIMYECTBAX MPOHHKAIOT B CIMHHOMO3roBy1o xuakoctb (CSF) u ro-
JIOBHOM MO3T.

IIpumep 10.

HccnenoBanust MpOBOJMIM TaK )K€, KaK OMHCAHO B MpUMeEpeE 5, B COOTBETCTBUU C METOJUKON, MPUBEIECH-
HOW B myOsukauuu Moskal et al. (2005). V3mepsiu NOTEHUHPOBaHHE [*H]MK-801 cBsi3biBaHus (5 uM;
22,5 KIOpU/MMOJIb) C TIIATEIbHO OTMBITBIMH KOPTHKAJILHBIMU MeMOpaHaMu KpbIChl (200 MKT) B HEPaBHOBECHBIX
ycnoBusx (15 muH u 25°C) B pUCYTCTBUH BO3pACTAIOIIMX KOHIIEHTpaLUil coemuHeHus B.

Ha ¢wur. 6 u3oOpaxeHO NOTEHLUMHPOBaHHE [PHIMK-801 cBsi3bIBaHHS /I HEMYTAHTHBIX CYOTHIIOB
NMDAR?2 npu ucnons3oBanuu coenuHenuss B. Coenunenue B xapakrepusyeTcs BBICOKOH CEIEKTHBHOCTBHIO
cszbiBanus ¢ NR2B u NR2D u 6osiee Hu3K0# akTHBHOCTBIO B oTHOIIEeHHH NR2A n NR2C.

[Tpumep 11.

Kpbicam snanu Sprague Dawley BBoanIM BHYTpUBEHHO 2 MI/KT coenuHenus B. Bropoii rpymnne kpsic -
Huu Sprague Dawley BBommin nepopanbHo 10 Mr/kr coenunenust B. Cobupanu oOpasusl 1mia3Mel B Te4EHHE
24 4y onpeneNsiv B HUX KOHLIEHTPALHUIO COeMHEHHs B.

Ha ¢ur. 7 npeacraBieHa 3aBUCMMOCTb CPEIHEr0 3HAYEHMS] KOHLEHTpaUMM coeJuHeHHs B B mnasme ot
BpPEMEHH B TeyeHHe 24 4 10ociie BBEACHHUS Pa30BOil 103kl COeIUHEHHsI B BHYTPUBEHHO (2 MI/KI) U MEpOPaIbHO
(10 mr/kr) camuam kpbic 1uHUM Sprague Dawley.
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B apyrom skcnepumente kpbpicam nuHuM Sprague Dawley BBoquny nepopansio 10 Mr/kr coenunenue B.
B teuenue 24 4 B pa3Hble MOMEHTHI BPEMEHH TPOBOMIM aHAIU3 00pa3loB MIa3Mbl, FOJIOBHOTO MO3ra U CIIHH-
HoMOo3roBo# xuakoctd (CSF) Ha conepxanue coequHEHUS A.

Ha ¢ur. 8 npencraBieHa 3aBUCUMOCTD CPEHEr0 3HAYCHUS KOHIEHTpAlUM coeauHEeHHs B B mma3me, ro-
noBHOM Mo3re U CSF or BpeMeHu B TeueHHe 24 4 nocje NnepopaabHOro BBEACHHS Pa3oBOi 1036l coeAnHeHus B
(10 Mr/xr) camuam Mbrmeit muauu Sprague Dawley.

Ipumep 12.

Hns coenunenus A mpoBoauiu uccrnenoBanue MN (Mukposzep) in vitro. MccnenoBanue mpoBOaMIM Tak-
xe 1711 coeAuHeHus B.

[IMTOTOKCHYHOCTD NpENCTABICHA KaK % OT KOHTPOJIHHOIO pocTa. 3HaYE€HHE IUTOTOKCHYHOCTH MeHee 60%
MIOMEYAIOT U COEAMHEHUE CYMTAIOT TOKCUYHBIM NIPH COOTBETCTBYIONIEH €ro KOHIEHTpaluu. Pe3ynprars! uccie-
noBaHus MN in vitro s coeauHeHus A npeacraBneHsl Ha ¢ur. 9. Pesynpratel uccnenosanus MN in vitro ais
coenuHenus B npencraBnens! Ha dur. 10.

Tecr DiiMca MPOBOAMIM A KAXXAOTO U3 COeAMHEHUS A U coeanHenus B. B ciyuae pesynsraroB nis rec-
Ta DiimMca, neducs! (-) yka3pIBAlOT HA OTPUNIATENbHbIC pe3yabTaTthl. C1abo nmomoxuTensHble, ecnu p<0,05, 06o-
3Ha4aT kak "+". CUnbpHO mojoxuTenbHbIe, ecu p<0,01, obo3nauaroT kak "++". OueHb CUILHO MOJOKUTENb-
Hele, ecau p<0,001, o6o3HauaroT kak "+++". Pe3ayapraTsl TecTa DiiMca A1 COCTUHCHUA A MOKa3aHbl Ha Qur. 9.
Pesynprars! Tecta Ditmca 1 coeannenus B nokazanst Ha ¢ur. 10.

HccnenoBanue reHa cnenuduueckux kamueBbix kaHanoB cepana (hERG) mpoBoaunu ¢ ucnons3oBaHUEM
COeMHEHUS A I BBISABICHUS NOTCHIMAJBHBIX B3auMmoaekcTBuil kanama hERG. Kpome toro, uccienoBanue
hERG npoBoaumu ¢ ucnonp3oBanueM coeaunenus B. Jlns hERG cuutaercs, 4To pe3yabTaThl, NOKa3hIBAOIIUE
UHIMOMPOBAHUE MIIM CTUMYJIAIUIO BbIE 50%, rOBOPAT O 3HAYUTENBHBIX IQdEKTaX UCTIBITYEMOr0 COCAMHEHUS.
Pesynprars! uccaenosanus hERG B cioyuae coenunenus A nokasaHbel Ha Gur. 9, U pe3ynbTaThl UCCIETOBAHUS
hERG B ciyuae coenunenus B nokazanst Ha ¢ur. 10.

ITpumep 13.

BeI3pIBaM TpaBMaTHYECKOE MOBPEXKACHUE TOJOBHOIO MO3ra/KOTHUTUBHBIE PaccTpoiicTBa B pe3yibTaTe
0/THOPA30BOr0 BO3ACHCTBUS yIApHOH BOIHBI, MOAU(UIMPOBAHHOTO JUI UCIIOJB30BAHMS Ha KpbICaX, B COOTBET-
CTBUM C METOMUKOM, onybaukoBanHOU B craThe Goldstein et al., "Chronic traumatic encephalopathy in blast-
exposed military veterans and a blast neurotrauma mouse model," Science Translational Medicine, vol. 4, Issue
134, p. 134ra60, 2012. Hcnonp3oBanyu caMuoB Kpbic TuHMM Sprague Dawley B Bospacte 2-3 mecsues. Kpoic
cojepKanu B kieTkax Lucite ¢ MOACTUNKOM M3 OCHMHOBBIX IIETOK, Ha MPOTSXKEHUU BCErO MCCIEA0BAHUS TOJI-
Jep>KUBATH UK THS ¥ HOuM 12:12 (cBeT BKITIOYATU B 5 yTpa) U 00ecrneynBaId HEOTPAHUUCHHBINA JOCTYI K Jia-
6oparopHomy kopmy Purina (USA) u BomonpoBoaHoii Boje. CHayana KpbIC aHECTE3UPOBAIH € UCTIOIH30BAHUEM
3,5-4% wu3oduypana, 3aTeM UX YIIM 3alUINAIM BKJIAABIIAMU U3 MopoioHa pasMepoM 1,5x1,5 mM (Pura-Fit®,
Moldex-Metric Inc., Culver City, California) u kpeicy momMemanu B 00ecreuuBaroNIee JOCTYN K FOJIOBE KUBOT-
HOTO TNPUCTIOCOONIEHHE IS TOpakanbHOU (ukcanuu rpei3yHoB (Stoelting, USA), xoTopoe 3amuiaeT 1ei10, HO
MO3BOJIACT CBOOOIHOE IBUXKCHUE TOJIOBOH. AJTIOMHUHUEBYIO a3poauHaMuueckyto Tpyoy (183x61 cm, n-3 Applied
Technologies, USA) ycranaBmuBanu B 10 ¢M OT royioBsl KpbICkl. KpbIc moaBepramu Bo3AeHCTBHIO yIapHOIT BOJI-
HBI renust npu nasneHuu ~0,29 Mlla, nonyueHHO# nyTeM NpoKajIbBaHUs MOIMIPHUPHOH MiIeHKH TommuHoi 0,36
MM. IInane60-KOHTpOIMpYyEeMbIEe HCCIEI0BaHUS TPOBOAUIN BHE NPEIENIOB paauyca BO3/CHCTBUS yIapHOH BOII-
HBl. J)KMBOTHBIM BBOAMIM 103y coeauHeHus A (10 mr/kr nepopansHo), coenunenus B (10 Mr/kr nepopanibHo)
unu 0,5% Hatpuii-kapOokcuMeTHIIELTION036! B 0,9% cTepunsHOM usunonoruueckoM pactsope (1 Mi/kr nepo-
panbpHO) uepes 1 4 mocne Bo3AeiicTBUS yAapHOH BOIHBI.

PEL (3MonMOHANBEHO MO3UTHBHOE O0YUEHUE) MPOBOAMIU Yepe3 48 4 mocie BO3ACHCTBUS yAapHOi BOJI-
HBl. I'etepocnenuduueckylo KecTkylo KOHTAKTHYIO Urpy NPOBOJIMIIM, KaK OMMCAHO paHee B NMyOIMKaIMH
Burgdorf et al., "The long-lasting antidepressant effects of rapastinel (GLYX-13) are associated with a metaplas-
ticity process in the medial prefrontal cortex and hippocampus"”, Neuroscience, 308:202-211, 2015. Ctumymns-
IMIO0 TeTepocneMUUECKON KECTKOH KOHTAKTHOH HIpHl OCYIIECTBILUIM NPaBOil pYKOH JKCIEPUMEHTATOpA.
JKMBOTHBIX NOABEpraJM TPEXMHHYTHOH reTepocnenuduueckoil urpe, KOTopas cocTosia M3 HepeAYIOMHUXCS
15-cexyHHBIX ONOKOB rerepocnenupuyeckoil Urpsl ¥ 15-CeKyHIHOrO OTCYTCTBHUS CTUMYIALMU. Bricokouac-
TOTHBIEC yIbTPa3BYyKoBble Bokamuzanuu (USV) perucTpupoBany ¥ aHaJIM3MPOBAIU ¢ MOMOIIBIO COHOIPAMMBI C
UCTIONIL30BaHUEM NporpaMMHoro obecneueHus Avasoft SASlab Pro (Germany) B COOTBETCTBUM ¢ METOIUKOH,
onucaHHoit panee B myonuxanuu Burgdorf et al., "Positive emotional learning is regulated in the medial prefron-
tal cortex by GluN2B-containing receptor NMDAs", Neuroscience, 192:515-523, 2011. JIns uzmepenus PEL
KOJTUUECTBEHHO ONPEACIANU YacTOTHO-MoAyupoBanHble USV 50 k11, koTOphIC BO3HUKAIM B TCUECHHE KAXKIOTO
nepuona 6e3 cTUMyIsMuy. JKXMBOTHBIX HE NMPUYYATH K CTUMYJISIUM UTPHI IEPE/ UCTIBITAHUEM.

Pesynprats! uccienoBanus PEL nnst coenunenuit A u B npencraienst Ha ¢ur. 11 u 12

ITpumep 14.

B 3TOM nmpumepe npoBoauTCs OlEHKA celaTUBHOrO 3¢ (deKkTa leueHus BRI3BAHHONH HOBU3HOI runodaruu B
MOJICIM CTpeCcC-MHAYIMPOBAaHHONM TPEBOTH. DTO MCCIEAOBAHME TAKXKE MO3BOJAET NPOBOJUTH aHAIM3 OBICTPO-
neiicTByromux antuaenpeccantoB keramuna 1 GLYX-13 (Li et al., "mTOR-dependent synapse formation under-
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lies the rapid antidepressant effects of NMDA anrtaronuctsr”, Science, 329:959-964, 2010; and Burgdorf et al,,
2013). Cm. taxxe nybiukanuio Bodnoff et al., "A comparison of the effects of diazepam versus several typical
and atypical anti-depressant drugs in an animal model of anxiety”, Psychopharmacology, 97:277-279, 1989.

HcnpiTaHus mpoBOMIM B COOTBETCTBUU ¢ METOIUKOM, onucaHHo# B mybmuxanuu Burgdorf et al., 2013.
Hcnonp3oBanu BEpCHIO UCTIBITAHUS HA BBI3BAHHYIO HOBU3HOM runodaruio (NIH), kotopoe, kak ObL10 noka3aHo
paHee, 00HapYyX UBAET CUIILHBIN NMOA00HEI cenaTuBHOMY 3 dexT xetamuna (Li et al., 2010). XKuoTHbIX HIa-
JIM TIUINY B TEUCHUE HOYM NEpe] MCHBITAHUEM M Ja0OpaTOPHBIH KOPM IOMENIAIH B IEHTPAIbHYIO KAMEPY OT-
kpbitoro nomns (40x40x20 cM) Ha 10 MMH ITPH TYCKIIOM KPacHOM OCBEIEHHU. MexXy UCTIBITAHUAMH KaXKI0TOo
’HMBOTHOTO M3 annapara yaaaiau ¢exanuu 1 mouy. Ilocne ucnpiTanus Ha BBI3BAHHYIO HOBM3HOW runodaruio
(NIH) onpenensnu JaTeHTHBIN NEpHOJ Nepes MOEAaHUEM KOpMa B JOMAIIHEH KJIETKE KUBOTHOTO B Ka4eCTBE
KOHTPOJBHOTO 3HAYEHHUS, I TOTO YTOOB! rapaHTUPOBATh, YTO HOBAs OKpYIKarolas cpeaa OKa3bIBaeT creludu-
YeCKOEe BO3JCHCTBHE HA MOMEHT Hayana rnoejanus kopMma. JXMBOTHBIX CHUMANHU BUACOKaMEPOH M A1 )KUBOTHO-
o OINpECISIIN BPYUHYIO B pexkuMe o(haaiiH JaTeHTHBIH Nepuoa (C) A0 NMEpBOro NMPUKOCHOBEHUS KHUBOTHOTO K
KOpMY.

OnHO 3HaYECHHUE HA MOJABEPracMyIo JO3MPOBAHHUIO TPYINY, KOTOPOE COCTABIIIA 2 UK DoJiee CTaHapTHBIX
OTKJIOHCHHS OT CPEAHETO 3HAUEHHUS, CHUTAIH BBINAAI0IIMM 3HAYEHUEM U UCKITIOYANM €r0 NPH aHAIHU3E TaHHBIX.
Benuuuny EDs onpeaensnu kak 103y (Mnu JorapupMHUUecKyIo JMHEHHYIO HHTEPIOIAIMUIO 103b1), KOTOpas Xa-
paKTepU30BaNach NOJIOBUHHBIM MAaKCUMAIBHBIM 3 (GEKTOM (CPEeAHUM 3HAUCHUEM JUIA IJTaleb0 U MaKCUMAIbHO
3¢ eKTUBHOM 103bI) U3 JIMHEHHOrO rpaduka BEIHYUHBI BEI3BAHHOH HOBH3HOH runodaruu (NIH) or norapud-
MHYECKOH BETHYHHBI 103bl. MakcumanbHo 3(h(HEKTUBHYIO 103y ONMPEACIIN KaK CaMylo HU3KYIO 103y, KoTopas
CTaTUCTHYECKU 3HAYUMO OTIMYAIach OT Iianebo, HO Oblla CTATUCTUYECKH JKBMBAJIEHTHA (MO HAHMMEHBIIEMY
naoctoBepHoMy pasnuuuio @umepa (PLSD); a yeranosneno Ha 0,05) Gonee BLICOKMM /103aM.

Pesynprats! npenctaBnens! Ha ¢ur. 13 u 14. Kakx noxa3ano Ha ¢ur. 13, coenuHeHne A BBI3BIBACT CEjla-
TUBHBIH 3(QeKT B TecTe Ha BbI3BaHHYIO HOBU3HOI rumodaruio (NIH) y xpsic. Cpennss Bennunna+SEM na-
TEHTHOTO MepHo/ja s NpUeMa KOpMa B TecTe BBI3BaHHOH HoBU3HOH runodaruu (NIH) y caMIioB kpbic THHUH
SD B Bo3pacte 2-3 Mecsues, nonyuaBmux coeaunenue A (10-1000 MKI/Kr mepopaibHO; CHHHE KPYXKKH) HIH
CTEpUIBHBIN (u3nonornyeckuit pacrsop+uocutens 0,5% HaTpuii-kapbokcumeTunuentonosa (1 Mi/kr nepo-
paibHO; YEpHBII KPYXOK) 32 1 4 10 eAMHCTBEHHOro 10-MHHYTHOrO ceaHca MUCTBITAaHMH. JKMBOTHBIX JIHMIIAIH
MUINY B TEYEHHE HOYHU MEPE/] UCTIBITAHUEM U Ja00paTOPHBIH KOPM MOMEIIANH B IIEHTPAIBLHYIO KAMEPY OTKPBITO-
IO MOJIst BO BPEMS MCIIBITAHUS.

Kak nokasano Ha ¢ur. 14, coenunenue B BbI3bIBaeT cenaTUBHBIN 3(QEKT B TecTe Ha BHI3BAHHYIO HOBH3-
Hoit runodaruio (NIH) y kpeic. Cpennss BeanunHatSEM nareHTHOro nepuosa Ais mpueMa KopMa B TECTE BBI-
3BaHHOU HOBU3HOH runodaruu (NIH) y camiioB xpeic muauu SD B Bo3pacte 2-3 MecCsIeB, MOJYyYaBIIUX COCIU-
Henue B (0,0001-1 MKr/kr nepopalibHO; CHHHE KPYXKKH) UM CTEPHIABHBINA (PU3MOIOrHYECKUH pPacTBOP+HOCUTETD
0,5% natpuii-xapOOKCUMETHINEIUTION03a (1 MI/KT mepopaibHO; YEpHBIA KPYXKOK) 3a 1 4 10 €IMHCTBEHHOTO
10-MuHyTHOTO ceaHca MCIBITaHUH. JKMBOTHBIX JIMIIATM MUK B TEUEHUE HOYM IEpE] UCIBITAaHMEM M Jabopa-
TOPHBIA KOPM TOMEINATH B IEHTPAIbHYIO KAMEPY OTKPHITOrO MO BO BPEMS UCIIBITAHHUS.

ITpumep 15.

Monens MexaHuyeckoil aHanere3uy beHHeTa MCMONB3YIOT U OLEHKHM 00€300IUBAIOIIEr0 ACHCTBUS CO-
eAMHEHUI MyTeM U3MEepeHuUs nopora otaepruanus mansl (Bennett G.J., Xie YK, "A peripheral mononeuropathy
in rat that produces disorders of pain sensation like those seen in man", Pain, 33:87-107, 1988). Ha >kxuBOTHBIX
NPOBO/AT ONEPALHUIO 110 BOCCTAHOBICHMIO MOBPEKIECHHOTO HEpBA M NOTOM HCCIEAYIOT OTBETHYIO PEaKIHIO
aHaJbre3uy MOCJIE TOTO, KaK XHBOTHBIE BOCCTAHOBMIIMCH IOCIIE ONEPAIIUMH, HO BCE €IIE NMPOABIAIOT HU3KUI NO-
pOr OTAEPTUBAHUS JaIbl MOCIE UCMoabp30BaHus HUTEH (oH Dpes. JKMBOTHBIX A7 KOHTPOIA MOABEPraloT XHU-
Pypru4eckoii onepanyy, Ho 3aTeM UM BBOAAT Ianebo, a He UCIBITYyeMoe coequHeHue. JKUBOTHBIX MOABEPraiu
ucneITaHuAM uepes | 4, 24 y n yepe3 1 Hexemo Nocne BBEACHUS COEAMHEHUS MM BBEICHHUA MIane0o.

Hcnonb3oBamu camuoB kpbeic TuHUM Sprague Dawley B Bospacte 2-3 MmecsneB. [locTaBmukoM Kpbic s
BCEX UcclenoBaHuil Obita maboparopus Harlan. Kpric coaepixamu B kneTkax Lucite ¢ moaACTHIIKO U3 OCHHOBBIX
IIETNOK, Ha NIPOTSDKEHUHU BCETO MCCIIEIOBAHUS MTOACPKUBANIY MK THA M HOuM 12:12 (cBeT BKIIIOUaANy B 5 yTpa)
U 00eCneynBaId HEOTPAHUUCHHBIH AOCTYN k JabopatopHoMmy kopMmy Purina (USA) u BomompoBoaHO# Boje.
Kpeic aHecTe3upoBanu, UCTIONB3YsS MHTAIMOHHBEIA M30dumypan (2,5%). Onepanuio nmo BOCCTAHOBICHHUIO NO-
BPEX/ICHHOTO HEPBa NPOBOJMIIM B COOTBETCTBUHU C METOJMKOH, OMUCAHHOH paHee B nybiukanuu Bennett and
Xie, 1988. Jle3BueM ckanbmens Aeiaau A0pcalbHBIH paspe3 (~1,5 ¢cM B ATHHY) Yepe3 KOXKY Ha NpaBoil 3aqHei
KOHEYHOCTH, MapaielbHO U IOCTepUanbHo OefpeHHoN kocTH. Mcmonb3ys Mamblil OCTpOKOHEUHBIH remMocTar,
OT/EIIATH APYT OT ApyTra Ounenc 6eapa U AroUYHBIE MOBEPXHOCTHBIE MBIIIBI. Mconb3yst H30rHYThIE MBI C
TYNBIMM KOHIIAMH, OTACIAIN U OOHAXaIH MOJHOCTHIO CEAANMIIHLIA HepB. J[ns ucciaenoBaHME MeXaHHYECKOH
aHaJbre3uy, JMIMPOBAIM BECh CEAaTMINHBINA HepB. Mcmonb3ys reMocTaThl/IMITIBI U XPOMUPOBAHHBIA KETTYT
(5-0), HEpB HE TYTO JTUTHPOBAIH C TOMOIIBIO TBOMHOTO Yy371a, HA HEPB HAKJIAABIBAIM 3 TUTaTyphl HA PaCCTOSHUE
1 MM apyr ot apyra. JIMraTypbl 3aTArMBany 10 TaKOH CTENEHM, YTOOB! KETTYT HE CKOJB3HMI BBEPX MM BHHU3 110
HEpBY. DTa METO/IMKA MTO3BOJIANIA JOCTUIaTh YACTUYHON MOTepH (GyHKIMM HepBa. B cayuau uccnenoBanuit ep-
MHYECKOH aHaIbre3uy JTUIMPOBAIH M paccekany obImue Maao0epioBble U 60IbIIEOEpIIOBBIC BETBH CEIANHUIIHO-
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ro HEpBa, a UKPOHOXKHYIO BeTBb coxpaHsanu. Cm. Decosterd 1., Woolf C.J., "Spared nerve injury: an animal mod-
el of persistent peripheral neuropathic pain", Pain, 87:149-158, 2000. UcneiTanue mpoBoauiM yepe3 1-2 Henemu
HOCJIE OTEPAIUH.

Bo BpeMs ucnbITaHHH, KphICaM JaBaJld BO3MOXHOCTh ITPUBBIKHYThH K MMOBEPXHOCTH MOABECHOH NPOBOJIOY-
Hoi#t cetku (1x1 cM ¢ muamerpom nposoioku 0,3 cM) B TeucHue 15-20 mun. Hauunas ¢ camoii MaeHbKOH HUTH,
KaXAylo HUTh hoH Dpes NpmKUMaal NEpNeHIUKYISPHO K ITOTONIBEHHOH NOBEPXHOCTH NMOPaXKEHHOH (MIcuIia-
TepaabHOi) 3aAHEH JIanel 10 TEX MOp, OKa HUTH Clerka He crudanack, M 3aTeM yAep KUBany B TeueHue 6 c. Ec-
1M He HabIIoaNoCch OUYEBHIHOIO OTJACPTUBAHUS 3a/IHEH Nanbl WM B3AparuBaHUs cpa3y NOCNE yIaleHUs HUTH,
TO TakUM >Xe 00pa3oM HCMONB30BAIM CIEAYIOMYI0 OoJee KPYIHYIO0 HUTh. B ciyuae oOHapyxeHHS OTBETHOMH
peakIHy, UCIIOIH30BANIM HUTh MEHBILETO pa3Mepa. JTO MOBTOPSIIH JI0 TEX IOp, MOKa He OBLIO 3aperuCTpUpOBa-
HO IIECTh OTBETHBIX PEAKIIUH.

Hcenpitanue npoBoaumu yepe3 | 4 mocne BBeaeHUs 103 coeauHeHus A u coeaunenus B (0,1-10 mr/kr ne-
popanbsHo), rabaneHTuHa (150 Mr/xr nepopanpho) umu 0,5% HaTpuii-kapOoOKCUMETHIIECLTI0N036! B 0,9% cTe-
PUIBHOM (QHU3HOIOrHYEeCKOM pacTBope. JKHBOTHBIX NMOBTOPHO IOJABEPrajy HCIBITAHUAM depe3 24 4 U yepe3
1 Henemo mocne 1o3upoBaHus. Pe3yapTaThl 11 coeAMHEeHUs A nokaszaHbl Ha Gur. 15, ¥ pe3yapTaThl 1 coeau-
HeHus B mokasanel Ha ¢ur. 16. [lng 0b6oux coequHeHUH oqHOKpaTHas 103a 10 MI/Kr mepopaibHO BBI3BIBAJA
MEXaHUUECKH aHaJbTe3upylomuit addexr B Monenu bennera yepes 1 4, 24 4 u yepe3 1 Hepemo nocne 103Upo-
BaHMS, TOT/Ia KaKk rabaneHTUH BHI3BIBA aHAIBTE3UPYIOMMHA 3 dekT Toapko uepes | 4 nocne 103UpoBaHus.

ITpumep 16.

JI1s onEeHKM aHTUIENPECCAHTIOAOOHBIX d(PPEKTOB NPOBOIMIM HEKIMHHYECKOE (HhapMaKOIOrHIecKoe HC-
caenoBanue in vivo (tect Ilopconra). JIns cpaBHEHUS ¢ cOeAMHCHUEM A U COCIMHCHUEM B HCmonmn30Bamu OT-
punarenbHslii koHTponb (0,5% Harpuii-kapbokcumerunemnonao3dsl B 0,9% crepunsHoM (uinonoruyeckom
pacTBoOpe) M MOIOKHUTEIBHBIH KOHTpob (coenunenue D). HeenaenoBanue mo3BoNMIO NOCTPOUTH KPUBYIO 3aBHU-
cuMocTH 3ddeKTa OT A03bI A KKIOT0 COCAMHEHMS B TECTE NMPUHYAMTENbHOrO IuaBaHus Ilopconra, onenu-
BAEMOTO M0 OTBETHOH peakiMu KPbIC (YMEHBIICHUIO BPEMEHH TIJIaBaHH) B TEYEHHE S-MHUHYTHOTO TECTa Ha IUla-
BaHUE.

Hcenonb3oBanu caMioB kpeic muHud Sprague Dawley B Bo3pacte 2-3 mecsues (Harlan, Indianapolis, IN).
Kpeic conepxanu B knetkax Lucite ¢ moaCcTHIKOH U3 OCHHOBBIX IENOK, HA MPOTSHKEHUM BCETO MCCIIET0BAHUS
MOAJCP>KUBAIY MK THS M HOuM 12:12 (cBeT BKJIIoYanu B S yTpa) ¥ oOecrneyuBany HeOrpaHMYEHHBIH TOCTY K
nabopatopHoMy kopMmy Purina (USA) u BogonpoBoaHO# BOJE.

Tecrt npunyaurensHoro niasanus IlopconTa, aranTupoBaHHbIHA A7 UCMOJIH30BAHUS HA KPBICAX, IPOBOAHU-
1y, kak onucano B myomukanuu Burgdorf et al., The long-lasting antidepressant effects of rapastinel (GLYX-13)
are associated with a metaplasticity process in the medial prefrontal cortex and hippocampus, Neuroscience
308:202-211, 2015. J)KuBoTHBIX noMemany Ha 15 MHUH B NEpBbIi 1eHb (MIPUBBIKAHUE) U HA 5 MUH B MOCIEAYIO-
M ICHb UCTIBITAHUS B NPO3PAYHBIA CTCKIAHHBIA IUIUMHAP BBICOTOH 46 cM 1 quameTpoM 20 cM, 3aroIHEHHBIH
Ha BbIcOTy 30 cM BomonpoBoaHoit Bomoi (23+£1°C). J)KuBOTHBIX mojaBepraiu TecTy uepe3 1 4 mocie BBEACHHUS
JI03BI COCIMHCHUH (COeAMHEHUS A U coenuHeHUs B), momoxurtensHOro kourpons (coenunenus D, 10 Mmkr/kr)
unmu mwane6o (0,5% xapboxcumerunnemtono3sl HaTpus (Na-CMC) B 0,9% cTepunbHOM (U3HONOTHUECKOM
pacTtBope). Boay 3aMeHsnn U KaXKA0To CIETYIONIEro XXHUBOTHOrO. JKUBOTHBIX CHUMAU Ha BUJEOKAMeEpY, U B
pexume odnaitH IKCIepUMEHTaTOpaMH AaHOHMMHO OLIEHMBAJIOCH C MEXIKCIEPTHOH HAJEKHOCTHIO (C OCTATKAMU
[Tupcona r>0,9) BpeMs MIaBaHus, ONpEAENIEMOE Kak MHHUMAIbHOE YCHIIME, HEOOXOMMMOE I TOTrO, YTOOHI
’KMBOTHOE MOTIJIO JIEP>KaTh I'OJIOBY Haj BOJOH.

Benuuuny EDsy onpeaensnu kak n103y (MM JorapudMHUUYECKyIO THHEHHYIO HHTEPHOIAIMUIO JO3bI), KOTO-
past XapakTepHu30BaIach MOJOBUHHBIM MakCHUMaNbHBIM 3(dekToM (cpelHUM 3HAYEHUEM JUI NIanedo U MaKkcH-
MasbHO 3G GEKTUBHON M03BI) U3 JTUHEHHOTO rpaduka OT jorapudMa BETHUUHBI 03Bl MakcuUMaiabHO 3 dek-
THBHYIO JIO3Y ONPEIEISUIM KaK CaMyl0 HU3KYIO /103y, KOTOpas CTAaTUCTUYECKH 3HAYMMO OTAHYaiach OT raneto,
HO ObLIa CTATUCTUYCCKHM 3KBUBAJICHTHA (MO0 HAUMEHBIIEMY JOCTOBepHOMY paszmuuuio @umepa (PLSD)) conee
BBICOKUM [103aM.

Pesynpratel amst coeauHeHus A moxa3aHbl Ha ¢ur. 17. B3pocisiM camiaM kpbic JuHuu Sprague Dawley
BBOMIM coeauHeHue A (10-1000 MKr/kr nepopaibHO; CHHHE KPYXXKH MIM TOUKH IKCIIEPUMEHTAIBHBIX TaHHBIX,
COCMHCHHBIE JIMHUE), TTONOXKHUTENBHBIH KOHTposb coenuHenue D (10 MKI/kr nepopajibHO; 3eNeHbIH KpYKOK
WU TOYKA IKCICPUMEHTANBHBIX NaHHBIX mpH 10 MKr/kr nepopanbho) uid 0,5% kapOOKCHMETHINCIUITIONO3bI
Hatpus B 0,9% crepunbHOM (H3MOTIOrHUEcKOM pacTBope (1 MIV/Kr mepopajibHO; YEpHBIH KPY)KOK MIM TOYKa
SKCTIEPUMEHTANIBHBIX JAaHHBIX NpPH | MIVKr mepopaibHo) 3a 1 4 10 npoBeaenus tectupoBaHus. Ilpuseneno
cpennee 3HayeHue+SEM Bpemenu niaBanus B Tecte Ilopconra Ha xpbicax. JXMBOTHBIM NpeOCTaBISIN MATHA-
JUATUMUHYTHBIH CEaHC A afanTalluu 3a | JeHb 10 NPOBEACHUS NMATUMHUHYTHOTO TecTa. N=6-18 »XKMBOTHEIX B
rpynne. Kak nokaszaHo, coelMHEHHE A BBI3BIBAECT aHTH/IENPECCAHT-TIONOOHBIH 3 dEKT, H3MEPAEMBIH 10 YMEHB-
IIEHUIO BpeMeHH naBaHus B Tecte IlopconTta no cpaBHeHMIO ¢ rpynnoii mianebo uepes 1 4 mocae no3uposa-
HHUSL.

Pesynprars! s coeaunenus B nokazans! Ha ¢ur. 18. B3pocneiM camnam xpeic nuauM Sprague Dawley
BBOAMIM coeaunenue B (0,1-10 MKI/Kr nepopanbHO; CUHHE KPYXKH MIM TOYKH SKCIEPUMEHTANBHBIX JAaHHBIX,

_27-



042012

COE/IMHEeHHbIE JIMHHUEH), MOJOXKUTENbHBIH KOHTpoJb coenmHenre D (10 MKI/Kr nepopasibHO; 3eleHbIH KPYXKOK
WIKM TOYKA IKCIEPUMEHTANbHbIX JaHHbIX Npu 10 MKr/kr nepopanbHo) win 0,5% KapOOKCHMETHIILENIIONO03bI
Hatpus B 0,9% crepmiibHOM (u3HONIOrHYeckoM pactBope (1 MI/KT mepopaiibHO; YEpHBIH KPYXKOK HIIM TOYKa
9KCMEPUMEHTANIBHBIX AAaHHBIX NpH 1 MI/Kr mepopanbHO) 3a | 4 g0 npoBeneHus tectupoBanus. IIpuseneno
cpenHee 3HaueHHnerSEM BpeMenu miaBaHus B TecTe Ilopconra Ha kpbicax. JKHBOTHBIM MpENOCTaBIIsUIN MATHA-
JUATUMUHYTHBIN C€aHC AJs afanTtanyy 3a 1 JeHb 10 MPOBEACHUS MATUMHHYTHOrO TecTa. N=6-18 )KHBOTHBIX B
rpymnne. Kak nokasaHo, coeanHeHne B BbI3bIBa€T aHTHAENPECCAHT-TION00HBIH 3 (HEKT, U3MEPSEMBIH 110 YMEHB-
IIEHUIO BpPEMEHH Iu1aBaHus B Tecte [lopconra no cpaBHeHHIO ¢ rpymnmoi mianedo depe3 1 4 mocie po3upoBa-
HUSL

ITpumep 17.

B tabnuue Huxe NpUBOAATCS CPaBHUTENIbHBIE JaHHbBIE 10 CBS3BIBAHMIO IN VIVO JUI HEMYTAHTHBIX CYOTH-
nos NMDAR?2 B npucyTcTBUH coeauHeHus A, coequHenus B, tpetoytun (R)-2-((2S,3R)-1-amuHo0-3-ruapoxcu-
1-oxcobyTan-2-ui)-1-okco-2,5-nuazacnupo[3,4]okran-S-kapookcunara (coeauHenuss W), tperOyrun (S)-2-
((2S,3R)-1-amuHO0-3-rupokcu- 1 -okcobyTaH-2-mi)- 1 -okco-2,5-nuazacnupo| 3,4 Jokran-5-kapOokcuiara (coeau-
HeHns X), (2S,3R)-3-ruapokcu-2-((R)-5-u300ytupuin-1-okco-2,5-aquazacnupo(3,4]okrasn-2-ua)0yraHamuaa (co-
equHeHns Y) unu (2S,3R)-3-runpokcu-2-((S)-5-uzo0yrupuin-1-okco-2,5-auazacnupol|3,4|okraH-2-un) OyraHa-
Muza (coenuHeHus 7).

XAPAKTEPUCTUKM CBSABBBAHUA XAPAKTEPUCTUKM CBSBHBAHUA
NMDAR2A NMDAR2B
Coe,
$ 1 MM $ 1 MM
-1ogECsg BuBog -1logECsg BuBOg
TIINLIH TIINLMH
WT2A WT2B
CoenuHeHue W | -11,35]| 18,33 -8,976 | 53,09
aTOHUCT aTOHUCT
WT2A WT2B
CoenuHeHue X | -12,01 | 41,04 -9,833 | 59,55
aTOHUCT aTOHUCT
WT2A WT2B
CoemuHeHue Y [ -11,05( 61,76 -13,36 | 70,74
aTOHUCT aTOHUCT
WT2A WT2B
CoenuHeHue Z | -10,06 42,5 -13 70,49
aAT'OHUCT aAT'OHUCT
WT2A WT2B
CoenuHeHue A | -11,34| 47,42 -8,51 68,22
aTOHUCT aTOHUCT
WT2A WT2B
CoenuHeHnue B | -9,01 24,48 -13,11 | 49,02
aT'OHUCT aT'OHUCT
Coenuuenue XAPAKTEPUCTMKM CBSBHBAHUA XAPAKTEPUCTUKM CBSABBBAHUA
NMDAR2C NMDAR2D
- $ 1 MM - % 1 MM
BuBOLO BuBong
1ogECse | ramumu logECsgo TIIMLMH
CoelnVHeHMre - WT2C - WT2D
67,5 66,72
W 9,839 arToOHUCT 11,15 aroOHUCT
CoenuHeHue WT2C - WT2D
-12,9 [ 59,73 93, 58
X aTOHUCT 11,88 aroOHUCT
CoennHeHMne - WT2C - WT2D
64,24 54,85
Y 11,44 aTOHUCT 9,999 aTOHUCT
CoenMHeHMne WT2C - WT2D
-11,5 | 47,76 65,32
Z arOHUCT 11,22 aroOHUCT
WT2D
CoenmnHeHMre - WT2C aKTUBHOCTBb
66,21 0 0
A 8,822 aTr'OHUCT OTCYTCTBYe
T
CoenMHeHMre - WT2C WT2D
85,37 -8,4 66,21
B 13,02 arOHUCT aroOHUCT

OKBHUBAJICHTHI.

Jnsa cienyanucToB B 3TOHW 0OJIACTH SIBJSETCS OUEBHUIHBIM, WJIM OHM CHOCOOHBI yOEOUTHCS B pe3ysbTaTe
MIPOBEJIEHHS BCETO JIMILIb CTAaHAAPTHBIX IKCIEPUMEHTOB, UTO CYHIECTBYIOT MHOTO 9KBUBAJIEHTOB JJIsl OMHMCAHHBIX
B M300pETEHHUH BapHAHTOB OCYILIECTBIeHH. [Ipennonaraercs, YTo Takue SKBUBAJICHTHI BXOAAT B 00BbEM IMPHBE-
JIEHHBIX Jlanee MYHKTOB GopMyiibl H300peTeHHS.
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BxiroueHue B n300peTeHue coepkaHus MyOIMKaIMU IyTeM CCBUIKU Ha Hee.
[TonHoe coneprkaHue BceX MAaTEHTOB, OIYOJIMKOBAHHBIX NMATEHTHBIX 3aIBOK, CATOB B MHTEPHETE U APYTHX
IUTUPYEMBIX B H300peTeHNH MMyONHKalnii BKIIIOUEHO B U300pETeHHE IMTyTeM CCBUIKH Ha HUX.

OOPMVYITIA N30BPETEHUSA

O
NH>
N
% OH
O

WM €T0 CTepeon3oMep H/HiH (papMaleBTHUECKH TpHeMiIeMast COJlb.

2. CoenuHeHue 10 1.1, umeromee Gopmyry
(R)
IOH
O
WM ero (apMaLeBTHUECKU NIPUEMIIEMast COJIb.
3. Coenmnenye 1o 1.1, uMeroiee Gopmyiy
N"' (5)
“10H
WM ero (papMaLeBTHYECKH MpUeMIeMast COJlb.
4. ®apmaneBTHUECKass KOMIO3HUIMS, BKIIIOYAIOIAs COEMHEHHUE M0 J1I000My ofHOMY U3 mi.1-3 u ¢apma-
HEBTUYECKH PUEMIIEMOE BCITOMOTATEIBHOE BEILECTBO.

5. d)apMaueBTquCKaﬂ KOMITO3HULIHA ITO H.4, Npe€aHa3HaA4YCHHaA 1JId NEPOpaJbHOr0 BBEICHUA.
6. (DapMaIICBTI/I‘ICCKaH KOMITO3HIIUA 10 H.4, npeaHasHadYC€HHas J11 BHYTPUBCHHOT'O BBCICHHA.
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CkpuHUHT HemyTaHTHBIX NMDAR? cy6T1noB
120,

® NMDAR2A
N NMDAR2B
1007| s NMDAR2C
NMDAR2D

80

?///,
Y

601

40/

20

% MakcumansHoro [*HIMK-801 caa3bizams

A5 14 13 12 11 10 -0 -8 -7

log [CoeauHetme Al M
dur. 2

JIMHeapK30BaHHas

=i~ OBAUHEHNE A, BHYTPUBEHHO 2 MI/KT
~&~(CoeauHenme A, nepopanbHo 10 mr/kr

KOHLIeHTpaLwn B nnaame (Hr/mi)

_,‘7‘1?15:’1;:X1=;1,,,¥
8 12 16 2 4
Bpems (4ac)
dur. 3
JInHeapn308aHHas

~g-C0euHeHIe A, nepopanbHo, 10 Mr/kr, B nnasme
~s~C0e/nHeHme A, nepopanbHo, 10 Mr/kr, B rONOBHOM MO3re
=s~(0eHeHne A, nepopanbHo, 10 Mr/kr, B CIMHHOMO3M0BOIA
XAIKOCTH

KAOKOCTU: HI/MJT; B FONIOBHOM MO3TE; HF/I')
T

A0~
A T L O L O I T 1’
i § 8§ i2 16 M1 M
Bpems (4ac)
@ur. 4
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CoenuHeHue B (Mr/kr nepopansHo)
dur. 5
CKPUHIHT HemyTaHTHBIX NMDAR2 cy6Tvnos
S 120
& @ NMDAR2A
s N\ NMDAR2B
2 100
8
S 8o &
>
= *
T 60
2 N
2 40
S
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log [CoenuHenne B] M
®Dur. 6

JInHeap130BaHHas

=08 MHEHIE B, BHYTPUBEHHO 2 Mr/Kr
—e—(0euHeHve B, nepopanbHo 10 Mr/kr

-31-



042012

JInHeapu3oBaHHas
2000 —
)§ /‘;\
S
Sg
5 3 1500~
z = CoenHeHve B, nepopankHo, 10 mr/kr, B nnasve
S 2 + —i— (0eauHeHme B, nepopanbHo, 10 Mr/kr, B rOfI0BHOM MO3re
28 —a COBMHEHYE B, nepoparibHO, 10 MI/KT, B CIMHHOMO3T0BOV
= S 1000 KAAKOCTH
S
SE
==
ST
X
=
T S
Che "
[ i Tt ; bt ’
16 20 34
Bpems (4ac)
dur. 8
IN VITRO MV KPOSJEPHBIA TECT TECT HA OGPATHYIO MYTALIVIO BAKTEPUIA
Wenbimyemast | LITOTOKCUHHOCTL cnbiryemas | 3HaMoCTb NOMOXMTENb-
KOHLEHTDAUMS | (% OT KOHTPONS) KOHLIEHTDALIWS |HOr0 3chexTa (0T - 40 ++)
600 07 B8 5.00 £06 -
128 EDE BEH 1.0 05 -
250 E06 Ti%h o.00 £05 -
5.00 E06 86% 1.00 £048
100 505 B7% 5.04 £06 -
250 E-05 6% 1.08 £05 -
5.00 E05 BE% 5.00 E05 -
1.00 B4 S90% 1.00 504 -~
&.00 E07 10EH 5.00 508 -
120 B0 1045 .00 E05 -
2.50 06 1035 5.0 45 -
8.00 B0 101% 1.068 B0
1.00 E-GS 5% S84 48
250 E05 J8% 1,00 505
5.00 £05 995 5.048 05 -
1.00 448 58% 1.00 £048
600 07 97% 500 £086 -
1.20 EG8 935 104 05
2.50 E-D5 93% 5.00 E05
5.00 E48 953 1.04 E04 -
1.00 E-0S 96% 5.0 08
250 08 G445 1.00 05 -
5.00 E-05 SE% 5,00 E-G5 -
100 804 958% 1.00 E08 -
.00 £07 108%: 5.00 E-08 -
1.20 E06 Su% 1.06 B05
2.50 08 102% ERUCES -
5.00 EQ6 965% 1.04 E04 .
1.00 05 Q6% S84 E08 -
2.50 £-05 145% .64 £-05
5.0 E05 118%: 504 £05 -
1.00 B04 1045 1.00 B34 -

CCNELOBAHKE MEHCMELIMONHECKIX
KAJIVEBbIX KAHAJIOB CEPZILIA

% VIHrMO1POBaHHS KOHTPOMbHOMO
Cneundm4eckoro Cea3bIBaHIA

7.3%

dur. 9
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IN VITRO MIUKPOSEPHbI TECT TECT HA OBPATHYIO MYTALU) BAKTEPUIA
Acnbiyemas | LIMTOTOKCUYHOCTD Wcnbityemast | 3HawmoCTb MonoXuTENb-
KOHLIEHTPALMS | (% OT KOHTPOJIS) KOHLIEHTPALWS {Horo adbdbexTa (0T - 0 +++).
600 E-07 38% 500 E08 -
1.20 E-08 33% 1.00 05
2.50 EB6 73% 500 E-95
5.00 BO6 35% 100 E04 -
1.00 E405 78% 500 E05 -
2,50 E-O5 3e% 1.00 E05 -
SO EOS 26 540 E45
1.00 ED& 31% 100 E04
800 E07 104% S.00 46 -
120 E08 104% 1.G0 4S5 %
2.50 06 102% .00 EQ5
5.00 E4O6 106% 100604
104 E-O% 7% 5.00 E06 -
250 05 58% 300 B85 -
5.8 E05 303 500 E65
1.00 E04 BE5% 3.400 B4
H.048 B-07 0% 5.00 E06 -
1.20 £-08 Bi% 3.00 EG5 -
350 ED6 96% 5.00 EOS
5.0 E46 S6% 100 £G4
1.08 BOS 109% S0 EDE
A0 EQS 99% .00 £45 -
5.00 45 §8% 5.006 B05 -
104 E0E 103% 300 ED4 -
£.00 EO07 3108 5.00 B8
1.20 B0 101% 1.00 E05
2.58 E46 108% 500 E05 -
.04 EO6 3075 100 E04 -
1.604¢ E45 101% 5.00 EL6 -
250 EDS 1025 1.0 E05 -
500 E45 1075 R00 £05 -
1048 B8 123% 1.00 £04 -

YepeHeHHbIE JaHHbIE N0 YbTPasByKoBOMY
3BYK00BPA30BaHIIO ¢ YacToToit 50 KI'u/15 cex

CCNEAOBAHVE MEHCMEUMDUHECKIX
KATMEBBIX KAHANOB CEPJLIA
% VIHTB1POBAHIS) KOHTPOABHOTO
cneummmwecmrg CBA3HIBAHMA

-4.0%

@ur. 10

CoeauHenue A (10 Mr/kr nepopanbHo)
@ur. 11
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CoeanHerme B (10 mr/kr nepopansHo)

Dur. 12
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