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OeKT TECTUPYEMOrO COBAVHEHUS B KOHTEKCTHOM
3a7jaue BbIPaGOTKY YCIOBHOMO pecbriexca Ha CTpax

23 Hoorrens 1 wnkr, nogwoxcio + Hocuens 1 urvir, nogoxso

EZ3 Hocurens 2 wnfkr, nepopansHo + Crononawuk 0,3 Mrhe, nOBKowHo
E=3 puwep 8 0,3 wrkr, nepopanso + Crononawwk 0,3 wrikr, noaKoxso
=3 Mpuwep 8 1 wrlkr, nepaparnso -+ Cxononamk 0,3 wrfkr, noRKOXHO
Mpwmep 8 3 wrikr, nepopansHo + Crononamuy 0,3 Mrfkr, noakoxHo
Tpwwep 8 10 wrikr, nepopansHo + Crononamsh 0,3 Mk, MOZKOXHO
EE Touwep 8 20 wrikr, nepopansHo + Crononanik 0,3 Mikr, ROBKOXHO

Bpema 3amopaxvBaris (c)

TNevenme

*P<0.05, **p<0.01, ***p<0.001 OTHOC. CrononammHa
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OIMMCAHME WM3OBEPETEHUA
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[IPONSBOIHEE $TOPMHIOJIA B KAYECTBE [NOJIOXUTEJIBHBIX
AJIJIOCTEPUYECKNX MOIVJIATOPOB MYCKAPMHOBOI'O PELIEIITOPA Ml

OBJlacThk M300peTeHUsd

Hacrosmee wun300peTeHMe OTHOCUTCH K COeOMHeHuaM QopMmyJiel (1),
IV WX M30TOIHHEM (QopMaM, CTepeou3oMepaM WM O¢apMalleBTUUYEeCKHA
[IpMEMIIEMEIM  COJIAM, B KauecCcTBEe IIOJIOKUTEJIBHEIX  aJlJIOCTEPUUYECKUX
MOIOYJIASTOPOB MyCKapMHOBOTO pelentopa M1l (M1 PAMs). B HacTodleM
n3006peTeHM TakXe ONMCaH CIoco® ToJiydeHMS TaKux COeIMHEeHUN,
bapMalleBTUUECKME KOMIIOBULIMM, BKJIKUAKIMEe TakKue COeOUMHEeHUd, U UX
[IpMMeHeHN e .

YPOBEHL TEeXHUKU

MycKapMHOBEE PeLelITOPH aleTUIIXOJIMHA (mAChRs) , KOTOPEHE

npuHamjexaT K KJaccy A ceMelMCTBa CBS3aHHHX C G-0eJIKOM pelelTopOoB

(GPCRs), IIMPOKO  DKCIPECCHUPYTCHA IO BCeMy OpTIaHM3MY. [IaTe
IIOOTUIIOB, Ha3BaHHEIX M1-M5, OTBeuYanlmx Ha SHOOT €HHHM
HelpoMeIMaTop aleTUJIXOJINH (ACh), OBLIU UOSHTUPULUNPOBAHE Ha

CeTONHAMHUNM IeHb. OHM UIpalnT IJIaBHYID POJIbL B PEeryJISUUM aKTUBHOCTU
MHOTMX  BaxXHHX O(QYVHKUMM LeHTpaJIbHOWM U IIepudpepuueckolr HepBHOM
CUCTEMEl, BKJIOUafA KOTHUTHMBHYLD OQyHKIMB. M1, M3 m M5 cBA3HEHBaKLTCHA C
Gg, Torma Kak M2 wu M4 cBgs3mBaonTCca uYepe3s Gi/o ¢ mayHCTpUM-
CUTHAJIBHEIMM [OIYTAMM UM ACCOLUMMPOBAHHEIMU 3SOPEKTOPHEIMM CUCTEMaMM
(Critical Reviews in Neurobiology, 1996, 10, 69-99; Pharmacology
& Therapeutics, 2008, 117, 232-243) . M2 u M3 BEICOKO
DKCIIPECCUPYIOTCA Ha NIepudbpepmm, ™M WM3BECTHO, UYTO OHM YYaCTBYOT B
MOTOPMKE XeJIYOOUHO-KMIeuHOoT'o TpakTa (XKT) u nDapacuMnaTUdecKUx
peakuMax, Takux Kak cioHoTeueHre (Life Sciences, 1993, 52, 441-
448). MyCKapMHOBHM pellenTop M1 npeobJjalanime 3KCIPECCUPYETCSa B
TaKMX oTneJyax T'OJIOBHOTO MO3Ta Kak Kopa, TUTIIIO K aMIT u
MUHIAJEeBUIHOE TeJlo, YyYUacTByWIMe B KOTHUTUBHOM IOeATeJILHOCTH, U
[IO3TOMY  OXWUIAaeTCcHd, UyTO CeJIEKTMBHas aKTHMBalMa pelenTopa M1
[IOBEICMT KOTHUTHMBHYK I[IPOM3BOIMTEJIBHOCTE (Annals of Neurology,
2003, 54, 144-14¢).

KcanomMesMH, aT'OHUCT MyCKapWMHOBOTO pPeleNTopa alleTUIIXOJMHa C

HpMeMHeMOﬁ CeJIEKTMBHOCTBIO B OTHOMEHUM IIOOTUIIOB M1 mu M4, IIoKasall



3HAUMTEJIEHOE  BJIMSAHME Ha KOTHUTHMBHYKR OQYHKLIUIKD B  KJIMHUUECKOM
TeCTUPOBaHUM ©O0Jie3HM AJblTelMepa (AD) (Alzheimer Disease and
Associated Disorders, 1998, 12(4), 304-312), HecMOTpS Ha TO, UYTO
MoOoUHHE 53QPEeKTE CO CTOPOHH XeJIYOIOUHO-KUIIEUHOT'O TpaKTa IIPUBEIM K
BEICOKOMY [IPOLIEHTY OTCeABIUXCH B KJIMHUYECKUX VICIIEITaHUAX .
CymecTByeT BHCOKas CTelleHb KOHCEPBATHMBHOCTM MeXIOy IIOATHUIIaMM
MyCKapMHOBOTO PelLeNTopa B MX OPTOCTEPUUECKUMX YydaCTKax CBA3HBaHUA
alle TMJIXOJIMHOBOTO JIMI'aHOa, Memaomas WIeHTUOUILIMPOBATE CeJIeKTUMBHLEM
aroHucT MI1.

hiisa TOTO, yTOoBE O0OMTM 5Ty OpobJeMy  CeJIEKTMBHOCTU U
0e30IIaCHOCTHM, HOOIOJIHUTEJILHEM BapuMaHT CcocTouT B pas3paborke Ml
PAMs, KOTOpPHE HOEMCTBYIOT B MeHee KOHEPBATMBHOM aJlJIOCTEPUUECKOM
CBA3HBaKIEM ydacTke. Merck coobmmi o pas3padboTke M1 PAM, PQCA (1-
{[4-umanHOo-4- (IUMPUIVNH-2-WJI) DIUIepUuouH—-1-1mj]MeTni} —4-okco-4H-
XUHOJIUBUH-3-KapOOHOBOM KUCJIOTH) . OTO COeIMHeHMe OueHb CeJIeKTUBHO
B OTHomeHuMM M1l @O CpaBHEHMI C IOPpYI'MMM I[IOOTUIIAMA MYyCKapMHOBOIO
peuernrTtopa, ¥ OBJIO OOHaAPYXEeHO, UYTO OHO 4BJjideTcd HOPeKTUMBHEM B
HECKOJIbKMX IPEKJIMHNYE CKUX MOIeJiax KOTHUTUBHOM byHKLIUM
(Psychopharmacology, 2013, 225(1), 21-30) ©6ez noOOUHHX D2PPeKTOB
CO CTOPOHHE XeJIYODOUHO-KMIIEUHOTO TpakTa B OO3ax, PaBHHX WK
MEHBLIINX, ueM IATUKPaTHasA MMHVMaJIbHa g >20beKTUMBHA A oosa,
HeoOxoOMMas IOJg YJIYUNeHUS KOTHUTUBHOM OOYHKUMM. B IpPeKJIMHUUECKUX
MCCJIeIOBaHUAX OBLIIO IPOOEMOHCTPUPOBAHO, UTO aKTHUBaLUSA M1
yBeJIMUMBaeT KOHUeHTpalui HeMpoMeOraTopa aleTMJIXOJMHa B 2 MO3Te.
Kpowme TOTO, aKTMBALMA M1 UMeeT MMOTEeHIMAaJ B KauecTBe

MommbmIMpylmel 3afoJleBaHMe Tepanuy Jg JedeHuda AD kKak 3a CcuUerT

CMelleHMA MOpollecCcHMHTa APP K HeaMWJIOMOOTEHHOMY IIYyTH O—-CeKpeTasH,
Tak ¥ TIYyTeM yMeHblleHusa Tunepdpochopuiarporanrsa tau. IOJOXUTEJbHHEE
aJlJIOCTEPUUECKMe MOIOYJIATOPE Ha pelentope Ml OpOoOeMOHCTPUPOBAJIU
yBeJIMueHue TeHepauuu sAPPa in vitro (The Journal of Neuro
science, 2009, 29, 14271-14286). IlosToMy M1 PAMs of0ecleuMBamT
IOAOXOon KakK MOJA CHUMITOMaTHMUeCKOTO, Tak U I8 MOOUOUUMPYKRIETO
3aboJleBaHMe JledeHMS KOTHMTUBHEIX PacCTPOMCTB B Cilydyae AD U
mM30QpPEHUN .

B NOyoOJInKaLumMax 3a4BOK Ha raTeHT PCT W02015049574A1,



W02015044072A1, W02015028483, W02007067489 u W02011149801
PaCKpPEITE HekKOoTOperle M1 PAM coenmHeHMs. B 3BadBke Ha naTeHT PCT
W02001058869 " IaTeHTe CIIA US4616009 PaCKPBITEL HEKOTOPEHE
COeIVHEeHMA MHOOJIa, IOPUTONHEE IJA MCIOJNL30BaHUA B JIeKapCTBEHHEX
cpeIcTBax. XOTA HeCKoJbkO M1 PAMs OBUIM PaACKPHTH B JIMTepaType, Ha
HAaCTOAMMM MOMEHT Ha pPHEHHKe Hee CYmeCcTByeT HMKAKOTO JIeKapCTBeHHOTO
CpeICcTBa, IOeMCTByKmero kak M1 PAM.

IO1g JeKapCTBEHHEX C HaMeuUeHHHM »OeMCTBMeM Ha LeHTPaJIbHY
HEPBHYI CUCTeMYy (ITHC) coenrMHeHMue OOJIXKHO [IpeonoJIeTh
reMaTOBHIebpanmueckun Oapbep, WY  OpyI'MMM  CJIOBaMM COeIOMHEeHUI
OOJIKHEL oOJlamaThb CBOMCTBaMM I[IPOHMKHOBEHMSA B MO3T. PachpocTpaHeHa
TUIIOTEe3a O TOM, UTO HeCBA3aHHOe, WIM CBODOOOHOe, JeKapCTBeHHOe
CpencTBO MOOCTYIIHO MOJIS B3aMMOIEMCTBUA C (apMaKOJIOTUUECKUMU U
TOKCHUKOJIOTMUECKMMM MUIIEHAMM B MO3Te. 3Ta I'MIOTe3a YIOMMHAEeTCH
Kak TUIoTe3a CBOOOOHOTO JIeKapCTBEHHOT'O cpencrea B
bapMaKOKMHETUKE (Current Opinion in Drug Discovery &
Development, 2005, 8, 505-512; Expert Opinion on Drug Discovery,
2007, 2, 51-64; Pharmaceutical Research, 2008, 25, 1737-1750;
Current Drug Metabolism, 2008, 9, 46-59; Journal of
Pharmaceutical Sciences, 2010, 99, 1107-1122).

HecmoTpd Ha  TO, UTO B IIpedecTBYKIEM YPOBHe  TEeXHUKU
packpelTel M1 PAM CcoeOMHEeHMSA, KOTOPHEEe MOTyT OBTH MCIIOJbB30BAaHH B
JIeUeHUN 3aboJIeBaHul, CBS3aHHBIX c OHC, CYIIeCTBYET npobiyeMa
[IJIOXOTO IMPOHMKHOBEHMS B MO3I U IOOCTYIIHOCTM CBODOIHOM O(paKluM.
[TosTOMYy CYIIECTBYET HEBOCIIOJIHEHHAS T[NOTPe®HOCTL B OTKPHTUM U
paspaboTke HOBHX M1 PAMs C XOpomMM IIPOHMKHOBEHMEM B MO3T U
COOTBETCTBYyINEe CcBOOOOHOM ¢pakumuert. Takue coeIMHEHMS MOTYT MMEThH
20PeKTMBHOCTE B HaMHOTO 0Oo0oJlee HUBKMX »OO3ax, TakuM oBpas3oM,
yBeJIMUMBasa KoO20IUIMeHT Oe30MNacHOCTM II0 OTHOIEHMK K 200eKTUBHOCTHU
nosel. M1 PAM coeIMHeHMSa COIJIACHO HACTOANEeMy M300pPEeTEeHMI pPelaknT
npobjeMy IIPOHMKHOBEHMS B MO3T, a Takxe IOCTYIIHOCTM CBOOOIHOM
ppakuMM B MO3Te, ¥ TaKuM obpa3oM, [ABJIAKTCHA OUeHb HOdeKTUBHBEMU
IpM JIeUueHMM HapylleHuda, cBAs3aHHoTo ¢ IHC.

CYIIHOCTL MB00peTeHUs

B IIepBOM aclIleKTe HacTodlmee ns3obpeTeHne OTHOCHUTCA K

COeIMHEHMKD OGopMyJiel (1), gaBjggapmeMycsa PAM MyCKapMHOBOI'O pelelnTopa
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R* gmBjgerTcd TajioreHoM, -S—-CH; MM BOHOPOIOM;
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W K ero M30TOIIHOM dopme, CTEpPEOU30MERY W
bapMalleBTUUECKM IIPMEeMJIEMOV COJIM.

B OpyToM aclleKTe HacTofllee MN300peTeHre OTHOCUTCHA K crocodbam
MNOJIYUEeHUSA  COeIMHeHMSA  GOPMYJIH (1) UM ero CTepeou3oMepa U
bapMalleBTUUECKM IIPMEeMJIEeMOV COJIM.

B eme oOOHOM acCIllIeKTe HacTodllee WU300peTeHue OTHOCUTCHA K
bapMalleBTHUUECKOM KOMIIO3ULINN, comepxamen TeparepTUUYeCKA
50PpeKTUBHOE KOJMUECTBO II0 MeHbIeM Mepe OIHOTO CcoelIVHeHMS QOPMYJIB
(I) maIm eTro cTepeoMsoMepa M dapMalleBTUUECKM IIpUeMIJIeMOM COJIM U
bapMalleBTUUECKN TIpUeMIIeEMEE SKCUUIIMEHTH MJIM HOCUTEJU.

B eme oOOHOM acCIleKTe HacTodllee WU300peTeHrMe OTHOCUTCHA K
coenMHeHM© OQOpMyJiH (1) MIM €TI0 CTepeoM30Mepy U OQapMalleBTUUECKU
IpUeMIIeMOM COJIM NJIS IPMMeHeHMVSa B KauecTBe M1 PAM.

B eme oOOHOM AacIleKTe HacTodllee WU300peTeHuMe OTHOCUTCH K
cCoenMHeHM© OQOpMyJIH (I) MIM eT'0 CTepeoM30Mepy U OQapMalleBTUUECKU
IpueMJIeMOM COJM IJIS TIIPUMMeHeHMS B JIeUeHUM Pa3JIMUHEX HapylleHUM,

BHIOpPAHHHX M3 AD, mM30dpeHMM, KOTHMTUMBHEIX HaAPymMeHUMr, OOV WK



HapymeHVM CHa.

B IOpyroM achoexkTe HacTodlmee u300peTeHMe OTHOCUTCS K CIOCOody
JleueHMa HapylleHUM, CBA3aHHEX C MYyCKapMHOBEM pellenTopoMm M1,
BRJIOUAKIIEMY BBeIeHUe naumveHTy TepaleBTUUEeCKA 20dekTUBHOTO
KoJIMUecTBa coelIuHeHua GopMyJH (I) MM eTro CTepeou3oMepa U
bapMalleBTUUECKM [IPMEeMIIEMOW COJIA.

B eme oOHOM aclekTe HacTodmee u300peTeHMe OTHOCUTCA K
IpUMeHeHUO CoOeIMHEeHUS bopMyJIEL (I) VI CTepeou30MepoB u
bapMalleBTUUECKM [IPUEeMIIeMBIX COJIeM IJIS I[IOJIYUYeHMS JIeKapCTBEHHOTO
CpeICcTBa IOJa JledeHUd  HapylUleHUH, CBA3aHHHX C MYyCKapMHOBHM
peluenTopom MI1.

B eme oOHOM acleKTe HacTodmee wM300peTeHMe OTHOCUTCA K
COeIMHEHUI bopMy JIEL (I) OJIs IpUMEeHeHU I B TIOJIOXKUTEJILHOM
aJIJIOCTEepUUYeCKOM MOOYJISALIUMM MYCKAapMHOBOTO pelienTopa Ml.

KpaTkoe ommcaHmue uepTexen

durypa 1: D0deKT TecTHPYEMOTO COeIMHeHMS B KOHTEeKCTHOM
3amade BHpPabOTKM YCJIOBHOI'O pedilekca Ha cCcTpax

durypa 2: 30perkT TecTUMPYyeMOTIO COeIMHEeHMsS Ha MOOYJIALUIO
MO3TOBOTO KpOoBOOOpalleHMs BO (QPOHTAJILHOM Kope

NompoBHoe omnmcaHue musobpeTeHus

Ecar He YyKas3aHO MHOe, CJenyllye TePMUHE, MCIOJIbL3YyEeMEHE B
onMcaHuy ¥ QopMyJie U300peTeHMrS, MMeT 3SHadeHud, I[IpUBeleHHHe
HIIKE :

TepMUH «TaJIOTEeH» oO3HauvaeT OTOop, XJop, OpOM MM MOI.

dpasa «TepalneBTUUeCKM 20OeKTMBHOE KOJIMUECTBO» OIpenesigeTCs

KakK KOJIMYEeCTBO COeIMHEHNMA COIJIaCHO HacTodleMy MSO@peTeHMD,

KoTopoe (i) JeunuT oIpemnejieHHoe  3aboJjieBaHUe, COCTOSHMUE  MJIU
HapyleHue, (1i1) yCcTpaHsaeT OnOMH MIIN HECKOJILKO CHUMIITOMOB
oTIpeleJIEHHOTO 3aboJjieRraHMg, COCTOSHUSA MJIIN HapymeHus, (1ii)

3alepXuBaeT IIOABJIEHME OIHOTO WMIM ©OoJiee CUMMIITOMOB OIIPeldeJIEHHOTO
3aboJieBaHMA, COCTOSHMSA WMJIM HaPYUEHMS, OINMCAHHOTO 3IecCh.

TepMMH «M30TOMNHasaA oOGopMa» B paMKax M300peTeHusa OTChJIaeT K
COeIVHEHNK  QOPMYJIH (1), B KOTOPOM OIOUMH wWiIn 0OoJee aTOMOB
coenmMHeHusda ©¢opmyJiel (I) BaMeHeHH MX COOTBETCTBYKIVMMY WM30TOMIAMU.
Hampumep, M30TONH BOOOPOIa BKJMWYalnT 2H (menrepuir) u °H (TpuTwHii) .

TepMMH «CTEPEeOMBOMEPH» B pPaMKax M300peTeHMsS OTHOCUTCS K



u3oMepaM coeauHeHUsa QopMyJIH (1), OTAMUYAKIMMCS II0 PACIIOJOXEHMUI MX
aToMOB B IIPOCTPAaHCTBE. CoeIvHeHU g, PacKpHTHEHE  30ecChb, MOTYT
CYmeCTBOBaAThL KakK eIOVMHCTBEHHHE CTepeOoM30MEpPH, palleMaTH W/UJNu
CMeCHM DSHAHTHMOMEPOB M/WJM IMacTepeoMepoB. Bce TakMe eOUMHCTBEHHHE
CTepeou30MepPH, palleMaTE ¥ MX CMeCcu HaxomaTcsa OBTh B 2 paMKax
HacToAer'o U300peTeHUd.

TepMMH «dapMalleBTUUYECKU npremiieMa g COJIb» B paMrax
n30bpeTeHrsa OTHOCUTCHA K COJIAM aKTHMBHOTIO COeIMHEeHUH, T.e.,
coeIMHeHMSa OQopMyJiEL I, ¥ ee TIOJydYalnT peaKlLuer C [OIOOXOOAMeN
KMCJIOTOM WJIM I[IPOM3BONOHEIM KMCJIOTH, B 3aBUCUMOCTHM OT KOHKPETHHX
3aMecTHUTeJIeV, HaxXOoOAMUXCH Ha COeOMHEHMSX, OIMCAHHHX 3IecCh.

B 3agBxe Ha nateHT WO02015044072A1 pacCKpPHTH [IPOU3BOIHLEE
MHIOOJIa B KauecTBe coemMHeHMr M1 PAM. Ha OCHOBe MOOCTYIIHEIX OaHHEBE
in vitro, pPacCKpPHTEIX B BTOM IlaTeHTe, TPU U3 CaMHX MOIIHEX
coenuHenum (Ilpumep HoMep 30, 76 m 77) OBUIM CHUHTE3MPOBAHHE B HalMUX
JabopaTopuAaX M IIPOTECTUMPOBAHHE B OTHOMEHUM HUX GapMaKOKMHETUUECKMUX
CBOVMCTB M CBOWMCTB IPOHMKHOBEHMS B MO3T Yy KpHC Wistar. Breuio
OBHapyXeHO, UTO BCe TPpM COeIMHEeHMA UMeJiM cJjabdoe IIPOHUKHOBEHUE B
MO3T'. O9TO »OejlaeT D2TM COeIOMHEeHMS MeHee MIOeaJIbHEMM OJIS JIeUeHUS
PAacCTPOMCTE LEeHTPpaJIbHOM HEPBHOM CHUCTEMH. CoemmuHeHusa M1 PAM
COIJVIaCHO HacTodlleMy M300peTeHMI MMEeT IIPOHMKHOBEHMEe B MO3T U/UJINU
ceBOOOOHYKL  QpakKLMb, OOCTYIIHyK B  MO3Te, KOTOpEE  OeJjanT Ux
[IOJIEBHEMM COeIMHEHMSIMM NOJIS »ajlbHeumel pa3padoTKy OJsa JIeUeHUS
PACCTPOMCTE LeHTPaJIbHOM HEePBHOM CUCTEMH .

BapMaHTH OCVIIECTBJIISHUS

Hacrosamee wu300peTeHMe OXBATHBAET BCE COEIOMHEHMS, OIMCAaHHHEe
coenMHEeHMEM bopmyJIE (1), tes OTPaHUYEHNS, onoHakKo
NPenIIoOUTHUTEJIbHEE AacCIeKTH M SJIEMEeHTH M300peTeHMs o00OCYyXIOalnTCs
30eck B popMe CJledIylIMX BaPMAHTOBR OCYIECTBJIEHMS.

B OOHOM  BapMaHTe OCYIECTBJIEHMS  HaCTOdIee ns3ofpeTeHne
OTHOCUTCSA K coeIMHeHU© QOpMyJiH (I), B KOTOPOM:

R! oBoszHauaeT



HO ;

| X
F

6
(%)

B KOTOPHX * ofOO3HauaeT TOUKY MNpuUcoemMHeHus; R® u b wumenr

R? omjmuaeTcd OT

3HAUEHUA, OIpeleJIeHHEHe B IIepBOM acCIleKTe; WIM K eTro M30TOIHOM’
bopMme, cTepeomsOMepYy MM dPapMalleBTHUUECKM IPUEMJIEMOM COJIM.

B IOpyroM BapraHTe OCYINeCTBJIEHMS HacTodAmee M300peTeHUe
OTHOCUTCSH K COeIMHeHUI GOopMyJiH (I), B KOTOPOI:

R! oBozHauaeT

F ;

B KOTOpoM * of0o3HauaeT TOUKY MNIPUCOeIMHEHUI; WM K eTro
MBOTOIIHOM (QopMe, CTepeoM30oMepy WM O(apMalleBTHUUECKM IpMeMIIEMOM
CoJIn .

B IOpyroM BapMaHTe OCYIEeCTBJIEHMS HacToAmee  M300peTeHMe
OTHOCUTCSA K coeIMHeHUH QOpMyJiHl (I), B KOTOPOM:

R? oBo3zHauaeT



% *
& \\\\ /[ \ Iq//
N N/N \

R4
R H,C -

B KOTOPHX * oOO3HauvaeT TOUKY NpucoenmHeHus; R?, R°> m a mmenT

SHaUeHNMA, OolIlipeneJIeHHEEe B IIepBOM acCllekTe, WJIM K eT0 V30TOIIHOM
@opMe, CTepeonusoMepy WJIn q_)apMaLLeBTquCKI/I HpT/IeMHeMOﬁ COJIM .

B IOpyroM BapuaHTe OCYIEeCTBJIeHMS HacTodmee U300peTeHUe
OTHOCUTCSA K coeIuMHeHU QOopMyJiEl (I), B KOTOPOM:

R? obBo3HauaeT

*

X
F

6
Ry

B KOTOPOM * oBO03HauaeT TOUKY IMpUCOeIMHeHUus; R® u b wumenr

3HadeHMnda, OoIlpeneJIeHHEe B IIepBOM acCIlIleKkTe,;, WM K eT0 M30TOIIHOM

bopmMme, cTepeomsoMepy MM GapMalleBTUUECKM IIPUEeMIIEMOM COJIM.

B IPpyI'OM BapmmaHTe OCymeCTBJIEHNA HacTodlee MeoépeTeHme

OTHOCUTCSA K coeIuMHeHUH QOpMyJiEHl (I), B KOTOPOM:

R? oBo3zHauaeT

N

¥
* \\\\ // \
1Zal4

/

\¢57; N

R |
a RS
B KOTOPHX * oO0O3HauvaeT TOUKY NpucoenrHeHus; R?, R° um a mMewnT

3HadeHMn4d, OoIlpeneJIeHHEEe B II€pBOM acCIlleKTe,; WJIM K eT0 M30TOIIHOM

bopme, cTepeomsoMepy UM GapMalleBTUUECKM IIPUEMIIEMOM COJIM.
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B IOpyroM BapuaHTe OCYymeCTBJIeHMS  HacTodAmee M300peTeHUe
OTHOCUTCS K coeIMHeHUD QOPMyJiHl (I), B KOTOPOM:

R?2 oBozHauaeT

F

a

R4

- .

B KOTOPOM * oOO0O3HauvaeT TOUYKY IMpucoemuHeHms; R? m a wumenT
3HaAueHUsd, OlIpelesileHHHEe B IIepBOM acleKTe; WIM K eTro WM30TOIIHOM
bopme, cTepeomsoMepy UM QapMalleBTUUECKM IPUEeMIIeMOM COJIM.

B IOpyroM BapMaHTe OCYHNeCTBJIeHMS HacTodAmee M300peTeHUe
OTHOCUTCSHS K COoeOrHeHuwn GopMyJH (I), B KOTOPOM:

R? oBo3HauaeT

>

B KOTOPOM * ofo03HauaeT TOUKY I[IPMCOeOMHeHMd; R° umeer
3HaAueHMsa, OlIpeleJIeHHEE B IIepPBOM aclekTe; WIM K eI'0 M30TOIIHOM
bopmMme, cTepeomsOMepy MM dapMalleBTHMUECKM IPMeMIJIEMOM COJIM.

B IOpyroM BapMaHTe OCYIEeCTBJIEHMS HacTodAmee  M300peTeHMe
OTHOCHTCH K CcoeluHeHuio OGopMyJsisl (I), B KoTopo#: R3?® gBigercd
bropom; NI K ero MNB30TOIIHOM bopwme, CTepeou3oMepy NI
bapMalleBTHUECKHM IPMEMIIEMOM COJIM.

B IOpyroM BapMaHTe OCYIEeCTBJIEHMS HacToAmee  M300peTeHMe
OTHOCUTCS K coeIMHeHU® QOpMyJiH (I), B KOTOPOM:

Rl oBoz3HauaeT
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*E
HO :

R?2 oBoszHauaeT

7 TN

A"

R4
a .
?

B KOTOPHX * oBO3HauaeT TOUKY IMpUCOeIMHeHUsa; R* u a wuMenT
3HaueHusa, olpelesleHHHEe B IIepBOM acllekTe; WIM K eT0 UW30TOIIHOM
bopmMme, cTepeomzoOMepy MM dbapMalleBTHUUECKM NpMeMIIeMO¥ COJIN.

B IOpyroM BapMaHTe OCYIeCTBJIeHMS HacTodAmee M300peTeHMre
OTHOCUTCSA K coeIuMHeHUH QOopMyJE (I), B KOTOPOM:

R! oBozHauaeT

*E
HO :

R? oBo3zHauaeT

&

[\

N

£
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B KOTOPHX * oOO03HauaeT TOUKY [IPUCOEOMHEHMd; R° umMmeer
3HaAUeHMa, OlIpeleJIeHHEHE B IIePBOM acIlekKTe; WIM K eI'0 WM30TOIIHOM
bopmMme, cTepeomzOMEepy MM dapMalleBTHMUECKM IPMeMIJIEMOM COJIM.

B I1OpyroM BapMaHTe OCYIEeCTBJIEHMS HacToAmee  M300peTeHMe
OTHOCUTCSA K coeIMHeHU QOpMyJiEH (I), B KOTOPOM:

R! oBoszHauaeT

%4 NH
F :

R? oBo3HadaeT

7 N

N

(F

a .
3

R4

B KOTOPHIX * oOBO3HauaeT TOUYKY IMpMcoemMHeHmd; R? m a wumenT
3HaueHMd, OlIpeleJIeHHEE B IIepBOM aclekTe; WIKM K eT0 M30TOIIHOM
bopme, cTepeomsOMepy MM dapMalleBTHMUECKM IPMeMIJIEMOM COJIM.

B IOpyroM BapMaHTe OCYIEeCTBJIEHMS HacTodAmee M300peTeHMre
OTHOCUTCSA K coeIuMHeHUH QOpMyJiHl (I), B KOTOPOM:

R! oBoszHauaeT

I

R? oBo3zHauaeT
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R4

B KOTOPHX * o6O3HauaeT TOUKY MNpuUcoedmuMHeHus; R? gejgercs
bTopoM; a mMMeeT 3HaueHMd, KaK OIIpelejleHO B IIepBOM acIlleKTe; MIM K
ero M30TONHON dbopwme, CTepeou30Mepy W bapMalleBTHUUECKU
IpUEMIIEMOM COJIU .

B OpyroM BapMaHTe OCYmMeCTBJIEHMA HacToslee M300peTeHHUe
OTHOCUTCSH K coeIMHeHU bopMyJiH (I), B KOTOPOM:

R! oBoszHauaeT

opryeM CoOeIMHEeHMe SBJISeTCHdS palleMMUeCKOM CMeCh.
B IOpyroM BapraHTe OCYMEeCTBJIEHMS HacToAmee M300peTeHUe
OTHOCUTCSA K coeIMHeHUH QOpMyJiE (I), B KOTOPOM:

R! oBozHauaeT

IprUyeM KOHOUI'ypallMd XMpaJlbHBEIX IIEHTPOB Ha aToMax C3 wm C4
opencraBygeT cobom (3R,4R), (3S,4S), (4R,3S) wmiam (4S,3R).

B ele OOHOM BapuaHTe OCYIECTBJIEHN A perpe3eHTaTUBHEE
COeIMHEHMSA COIJIACHO HacTodAlleMy M300peTeHMI BRJKYAKT, HO He
OTpPaHMYEHM VMMM, CJEeOyKl/e COeOVMHEeHWUS

N-[(1S,2S)-2-tuagpokculiMmkjorekcmi] —-1- (1-MeTmi-1H-nupaszson—-4-

miMeTnJ1) —4-prTop-1H-muHmosI-3-kapbokcaMun;
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N-[(1S,2S)-2-TUIPOKCUIIMKJIOTEeKCHII] -1 - (2—-xXJIopnIMpUIH—4 -
miMeTn1) —4-prop-1H-muHnosi-3-kapbokcaMun;
N-[ (1R, 2R) —2-muapokcuiiMkJjorekcui] —1- (1-MeTmi—-1H-nupaszson—-4-
niMeTnJ1) —4-prTop-1H-muHnosi-3-kapbokcaMun;
N-[(1S,2S)-2-tuagpokculMkjorekcui] —1- (1-MeTmi—-1H-mHOazsoJ—-3-
niMmeTu) -4, 7T-oudprTop-1H-mHOOoI-3-KapBokCcaMnl ;
N-[(1S,2S)-2-tugpokculiurjorekcui] —-1- (1-MeTmi—-1H-nupaszsoy—-4-
niMeTu1) -4, 7T-ouprTop-1H-mHOoI-3-KapBokCcaMmnl ;
N-[(1S,2S)-2-TUIPOKCULIUKIIOTEeKCWUII] —1— (2—-xXJIOpIUpUIH—4 -
niMeTu1) -4, 1-oudrTop-1H-mHOoI-3-KapBokCcaMnl ;
N-[(1S,2S)-2-TUIOPOKCULIUKIIOTeKCUII] —1- (2-bToprmpnamnH—4 -
nnMeTn 1) —4-prTop-1H-uuHmos-3-kapOokcaMun;
N-[(1S,2S) -2-TUOPOKCULUKIIOTEKCHUII] —1- (2-dTopnupuamuH-4-
niaMeTmJ) -4, 7-oudrop-1H-mHOoJI-3-KapOoKCcaM1L ;
N-[(1S,2S)-2-ruOpoKCULIUKIIOTeKCHUII] —1- (3-dTopnupnuamuH-4-
mwiMeTn1) —4-prop-1H-mHOoJI-3-KapboKcaMn ;
N-[(1S,2S)-2-rumpoKCHULIUKIIOTeKCHUI] —1- (5-dTopnupuomuH-4-
niaMeT) -4, 7-oudrop-1H-mHOon-3-kKapOoKCcaMn1L ;
N-[(1S,2S)-2-TUIPOKCULIMUKJIOTEeKCUII] -1- (2, b—oudTopnmpuimH—4-
niMeTnJ) —4-prop-1H-mHmos-3-kapbokcaMun;
N-[(1S,2S)-2-TUIPOKCULIMKJIOTeKCUII] —-1- (2, b—oudTopnmpuimH—4-
nwiMeTn) -4, 7-oudrop-1H-mHOon-3-kapOoKCcaM1L ;
N-[(1S,2S)-2-TUIPOKCULIMKJIOTeKCUII] —-1- (2, 3—nudTopnmpuIH—4-
nwiMeTnJ1) —4-prop-1H-mHmos-3-kapbokcaMun;
N-[(1S,2S)-2-TuIpokKCUIIMKJIOTekCUII] —1— (1-IMpuIVnH—-4-UJIMEe TUII) —
d-prTop-1lH-mHOoOJN-3-kapbokcaMnL;
N-[(1S,2S)-2-tuagpokcUlMKJOoTekCcuI] —1- (1H-nmupas30ji-4-MJIMETWII) —
d-pTop-1lH-mMHOoOJN-3-kKapBokcaMnl;
N-[(1S,2S)-2-TMIPOKCUIIMKJIOTEeKCHUII] —1- (2-BpoMTHaz30JI—5-
miMeTn1) —4-prop-1H-muHnosi-3-kapbokcaMun;
N-[(1S,2S)-2-tTuapokCcUlIMKJIOTekCHII] —1- (1-sTmi-5-MeTmi—-1H-
npasoJi-4-miMerni) —4-¢Top-1H-mHnos-3-kapOoKkCcaMmn ;
N-[(1S,2S)-2-TMIPOKCUIIMKJIOTEKCHUII] —1- (BeH30THa30JI—6—
miMeTn1) —4-prop-1H-muHmosi-3-kapbokcaMun;
N-[(1S,2S)-2-tTuapokCcUlIMKJIOTekCcHII] —-1- (1- (2-dpTopzTmi) —1H-

nupaszsoJi—4-maMeTuJ1) —4-drop-1H-MHOoJs-3-kKapOoKCcaMu ;
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N-[(1S,2S)-2-TMIPOKCUIIMKJIOTEKCUII] —1— (2-MeTWUJICYJIEQaHWUII—~
nmupuouH-4-miaMeTni) —4, 7T-oudTop—-1H-MHOoJI-3-kapOoKCcaMn ;

N-[(1S,2S)-2-TMIPOKCUIIMKJIOTEKCUII] —1— (2-MeTWUJICYJIELQaHWUII—~
omnpUouH-4-muiaMe i) —4-¢Top—-1H-mHnos-3-kapOoKCcaMmn ;

umuc—-N- (3-dToprnunepunH—4-mi) —1- (2-pTopnupUInH—4 -MJIIME TUJI) —
4, 1T-oudrop-1lH-munos—-3-kapbokcammun (Msomep-11);

TpaHCc—-N- (3-¢Toprnmunepuina—-4-wmi) —1- (2-¢pTopnnpninH—4 -UIIMe TUJI) —
4, 1-oudTop-1lH-munos—-3-kapbokcammun (Msomep-1);

TpaHCc-N- (3-¢Toprnmunepunna—-4-wmi) —1- (2-¢pTopnnupninH—4 -UIIMEe TUJI) —
4, 7T-gudrop-1H-mHOosi—-3-kapbokcamun (Mzomep—-11);

unuc—-N- (3-dToprnunepuH—4-mi) —1- (5-dTopnupuomuH—4 -mMJIMEe TUJI) —
4, 7T-gudrop-1H-mHOoJsI-3-kapbokcamun (Mzomep-1) ;

uuc-N- (3-droprunepunmnua—4-uim) -1 - (2-xJjopnupunonia-4-mnaMe ) —4-
drop-1H-mHOosn-3-kapbokcammnn (M3omMep-1);

uuc—-N- (3-pToprunepumH-—4-mi) —1- (2-XJIOPIUPUONH- 4 - MUJIME TIJI) —
4, 7T-oudTop-1lH-mHOoJs-3-kapbokcammn (PauemarT) ;

uuc—-N- (3-pToprmnepuIMH-—4-mi) —1- (2-XJOPIUPUOUH- 4 - UJIME TIJI) —
4, 7-gudrop-l1H-muHmosi-3-kapdbokcamun (Mzomep-1);

umuc—-N- (3-pToprnunepunmH—-4-mi) —-1- (4-pTopdenzmi) —4-pTop-1H-
MHOoJI-3-kapbokcamun (Mzomep-1);

umuc—-N- (3-dToprnunepunma—-4-wmi) -1- (4-pTopbeHzmi) -4, 7T-oudpTop-
1H-mumoJs-3-kapbokcammn (Mzomep-1);

umuc—-N- (3-dToprnunepuna—-4-mi) -1- (4-pTopbenzmi) -4, 7T-oudTop-
1H-mHmon-3-kapbokcammn (M3omep—-11);

umuc—-N- (3-dTopnunepunmH—-4-ui) —-1- (2-¢pTopbeHzmi) —4-pTop-1H-
MHOoJI-3-kapbokcamun (Mzomep-1);

umuc—-N- (3-dTopnmunepunmH—-4-mi) —-1- (4-xJjopbeH3mi) —4-pTop—-1H-
MHOoJI-3-kapbokcamun (Mzomep-1) ;

unc—-N- (3-proprimnepunuua-4-wui) —4-dprop-1- (3—-MeTOorCHOeH3MII) —1H-
MHOoJI-3-kKapbokcamun (Mzomep-1) ;

unc—-N- (3-proprimnepunuua-4-wmi) —4-dprop-1- (3—-MeTOorCHOeH3MII) —1H-
MHOoJI-3-kapbokcamun (Mzomep—-1T1);

unc—-N- (3-proprimnepunmuua-4-wui) —-1- (d-MmeTokcubeH3mi) —4-prTop—-1H-
MHOoJI-3-kapbokcamun (Mzomep-1T1) ;

unc—-N- (3-¢pTopriunepunmuua—-4-wui) —-1- (4-MmeTokcubeH3mi) —4-pTop—-1H-

MHOoJI-3-kKapbokcamun (Mzomep-1) ;
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umuc—-N- (3-dbTopnunepunmH—4-wmi) —1- (d-MeTokcubeH3mI) -4, 7-
nudrTop-1H-mHDoNn-3-kapbokcamun (M3omep-1);

umuc—-N- (3-dToprunepunma—4-wmi) —1- (d-MeTokcubeHn3m) -4, 7-
nudrTop—1H-mHOon-3-kapbokcamun (M3omMep-11);

umuc—-N- (3-dTopnunepunH—4-mi) —-1- (3, d—-nudpropbeHzmi) —4-pTop-
1H-mHmos—-3-kapbokcammn (Mzomep-1) ;

umuc—-N- (3-dpTopnmunepmuamH—-4-mi) —1- (1-MeTuin-1H-ntimpaszsoj—4-mia—
MeTuJ) —4-pTop-1H-mHOos-3-kapbokcamun (M3omep-1);

unuc—-N- (3-dTopnmunepmuamH—-4-mi) —1- (1-MeTuin-1H-ntmpaszsoj—4 -ui—
MeTui) -4, 7T-oudrop-1H-mHOos-3-kapbokcamun (M3omMep-1);

unc—-N- (3-pToprmnepunmuua-4-wui) —1- (2-dTopnnpronu—4-njaMe T ) —4 -
bTop-1H-uumos-3-kapbokcamvmmnn (M3omep-1);

uuc-N- (3-droprnunepuinta—4-ui) -1- (6eH30THa30JI- 6—MUJIMe TUJI) -4 -
drop-1H-mHOosn-3-kapbokcammnn (M3omMep-1);

uuc-N- (3-droprunepunmua-4-mi) -1- (1-MeTni—-1H-uHOazs0J-3-
naMeTJ) —4-dprop-1H-uHmos-3-kapbokcammun (Mzomep-1); u

uuc—-N- (3-pToprunepuamH-4-wui) —-1- (2-dTopnupMOnuH- 4 -MUJIME TIJI) —
4, 7-gudrop-l1H-muHmosi-3-kapdbokcamun (Mzomep-1);

WM X dapMalleBTUUECKM IPMEMIIEMYK COJIb.

B eme OIHOM BapraHTe OCyWeCTBJIEHUS penpe3eHTaTUERHEE
bapMalleBTHUUECKM IIPUEeMJIEMHE COJIM COeOMHEHMM COIJIaCHO HaCTOoAMeMYy
n300peTEHNO BKJIOUAT, HO He OT'PaHUYEHE VMU, crenymomme
CoenMHEHUA:

umuc—-N- (3-dToprnunepuna—4-mi) —1- (2-pTopnUpUOINH-4 -MJIME TUJI) —
4, 7T-mudTop-1lH-mMHOoJs-3-kapOokcaMmul I'uipoxjiopun (M3omep-1);

umuc—-N- (3-dToprnunepunH—4-mi) —1- (2-pTopnUpUINH-4 -MJIME TUJI) —
4, 7T-mndrTop-1lH-mHOos-3-kapbokcaMmun Iuipoxjiopmn (M3omep-I11);

TpaHCc—-N- (3-¢Toprnunepuina—-4-ui) —1- (2-pTopnnpninH—4 -UIIMEe TUJII) —
4, 7T-mndrTop-lH-mMHOos-3-kapOokcaMmul Iuipoxjiopun (M3omep-1);

TpaHCc—N- (3-¢Toprnuiepuina—-4-ui) —1- (2-pTopnnpninH—4 -UIIMEe TUJII) —
4, 7T-mndrop-lH-mHOos-3-kapbokcaMmun IuipoxJjiopun (M3omep-11);

umuc—-N- (3-dbToprunepunH—4-mi) —1- (5-pTopnupuInH—4 -MJIME THUJI) —
4, 7T-mndrop-1lH-mHOos-3-kapOokcaMmun Iuipoxjiopmn (M3omep-1);

unc—-N- (3-pToprimnepuuH—4-wmi) —1- (2-XJIOpIUPUOUH- 4 - MJIMe TWJI) —4 -
brop-1H-mHOoJs-3-kapbokcaMul Iunpoxjopun (Mzomep-1);

umuc—-N- (3-dbToprunepunnH—4-wmi) —1 - (2-XJIOpIUPUONH— 4 —MJIME TUJI) —
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4, 7-mudrop-1H-mHOos-3-kapbokcamMua ruapoxJjiopun (Pauemar) ;

umuc—-N- (3-dToprunepuanH—4-wmi) -1 - (2-XJOpIUPUONH—4 —MJIME TUJT) —
4, 7-mudrop-1H-mHOos-3-kapbokcamMua ruapoxJjopun (Mzomep-1);

umuc—-N- (3-dToprmnepmunmH—-4-mi) —1- (4-pTopbeHzmi) —4-pTop—-1H-
MHOOJI-3-KapOokcaMuI IuupoxJjopul (Mz3omep-1I);

umuc—-N- (3-dToprnunepuna—4-mi) -1- (4-pTopben3mi) -4, 7T-nudTop-
1H-mHmoJsi—-3-kapbokcaMmnn ImMOpoxJjopun (Mzomep-1);

unuc—-N- (3-dToprunepunH—4-mi) -1- (4-pTopbenzui) -4, /-nudTop-
1H-munosi-3-kapbokcaMun rumpoxjiopmun (Msomep-11);

uuc—-N- (3-dpTopnmunepmuamH—4-ui) —1- (2-dTopbeHzui) —4-dpTop—-1H-
MHOOJI-3-KapOokcaMuI I'uupoxJjopun (Mzomep-1I) ;

uuc—-N- (3-pToprmnepunmua-4-wui) —-1- (4-xjgopbeH3mi) —4-dpTop—-1H-
MHIOOJ-3-KapbokcaMul I'MIpoxJjopun (M3omep-1);

unuc—-N- (3-pToprmnepuamuHa-4-wui) —4-dprop-1- (3—-MeTOokCHOeH3MII) —1H-
MHIOOJI-3-KapBbokcaMmul I'uipoxJjopun (M3omep-1);

unuc—-N- (3-dpToprmnepunmuia-4-wui) —4-dprop-1- (3—-MeTOoKCHOeH3MII) —1H-
MHOOJI-3-KapbokcaMuI IuapoxJjopun (M3omep-I11);

uuc-N- (3-bropriunepunmuu—4-ui) -1- (d-MeToxrcubeH3mi) —4-pTop—-1H-
MHOOJI-3-KapbokcaMuI IuupoxJjopun (M3omep-I11);

unuc—-N- (3-dpTopriunepunmuua-4-wui) —-1- (d-MmeTokcubeH3wi) —4-dpTop—-1H-
MHOOJ-3-KapbokcaMun IuapoxJjopun (M3omep-1I);

umuc—-N- (3-dToprnunepunmu—-4-wmi) -1- (d-MmeTokcubeH3m) -4, 7-
oudTop-1H-mHOos-3-kapbokcaMul Iunpoxjopun (Mzomep-1);

umuc—-N- (3-dToprnunepunma—-4-wmi) -1- (d-MmeTokcubeH3m) -4, 7-
oudTop-1H-mHOos-3-kapbokcaMul Iunpoxjopun (Mzomep—-I11);

umuc—-N- (3-bToprnunepunma—4-wmi) —-1- (3, d—-oudprTopbeHzmi) —4-pTop-
1H-munos-3-kapbokcaMun runpoxjiopmun (Msomep-1);

umuc—-N- (3-dTopnunepunmH—-4-mi) —-1- (1-MmeTnn-1H-ntmpaszsoi—4-mia—
MeTuil) —4-drop—-1H-MHOoJ-3-kapbokcaMnll I'munpoxJjopun (Mzomep-1);

umuc—-N- (3-dTopnmunepunmH—-4-mi) —-1- (1-MeTnn-1H-ntmpazsoi—4-mia-
MeTuir) -4, 7T-oudTop-1H-uHnosi-3-kapbokcamvmun IrmopoxJjiopun (Msomep-1);

unc—-N- (3-pToprimnepunuua—-4-wui) -1- (2-dTopnnpmonu—4-mnjMe TI) —4 -
brop-1H-mHnos-3-kapbokcaMul Iunpoxjopun (Mzomep-1);

unc—-N- (3-pToprunepunmuua-4-wui) —1- (DeH30THa30JI— 06— UIIMe TWUJI) —4 -
brop-1H-mHOos-3-kapbokcaMul Iuapoxjopun (Mzsomep-1); u

unc—-N- (3-proprmnepunmuua—-4-wui) —-1- (1-MeTui—-1H-uHmaz3o0J—-3-
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miMeTJ1) —4-dprop-1H-uHnosi-3-kapbokcavmun ImuopoxJjiopun (Msomep-1).

B IOpyroM BapuaHTe OCYWeCTBJIEHMA HacCTodAllee M300peTeHMe
OTHOCUTCSA K CIOCODY IIOJIydeHUs COeOMHeHVSa OGopMyJiEl (1) wim ero
bapMalleBTHMUECKM HOpMeMIIeMOM coJiM. Cooco® [oJIydeHMSa COelOVMHEHUS
dopmyJsiel  (I) mHpuBeneH Ha oO0mmMx cxeMaxXx 1 M 2, Ha KOTOPHX BCeX
TPYHIIE MMeT 3HaudeHMs, OIpeleJIeHHHE BHIIE.

OBmasa Cxema 1 wm30obpaxaeT CIOCOOB IIOJyUYeHUHA COeIVMHEHUS

bopmysitl (I), B kKoTopoi R!, R? um R?® umMenT 3HaueHUSd, ONpemdeJIeHHLHEe

BEHIIE .
Ofbmwasi cxema-I
qQ
F F OH
\ Cragma 1 \
—_—
N
i i
R3 Rs B R3 E
A |
Craaua2 Craana 6
0] Rr!
F CF, 0 /
F NH
. |
\\\ N,
R} R? "
c R3 F
Cragua 3 Cragua7
R! / R!
o/ q o/
3 NH F OH F NH
\ Cragna 4 \ \
e
N N N
R3 \\ R? R3 L R? R? \\ R?

D
@O M

Crammusa 1: IlolydyeHMe COeOMHEeHUS QOpPMyJIH B

CoenOMHeHUe popMyJIEL A BBOOAT B peakumuwo C AHTUOPUIOM
TPUOTOPYKCYCHOM KMCJIOTH B pPacTBOpUTeJe, BHOpaHHOM u3 DMF, nopwu
KOMHaTHOM TeMIlepaType B TeueHue 2-4 JacoB oJjig [IOJIY4eHU g

coenuHeHud OGopmMyJisl B.
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Cramusa 2: Iloly4dyeHMe coeOuMHeHUsS QopMyJie C
CoenuHeHue OQOpMyJIHL B, TIOJlydeHHOe Ha CcTaauM 1, BBOOAT B

peakLmnn C R2CH,-rajioreHoM wju R?CH,-0-S0,-CH; B [IPUCYTCTBUU

KapBoHaTa KaJjgu4a, IuUopuia HaTpud, kKapOoHaTa Le3uMa WMWiK TpeT-—
OyToKCHIOa Kajud B pacTBoOpuTeJsie, BeOpaHHOM wu3 DMF, THE wmim
alleTOHUTPpUJIa, B TedeHMe HOUM IIpM KOMHATHOM TeMIepaType MOJd

[IOJIYYEeHUA COeIMHEeHUA QOopMyJIH C.

Cramusa 3: IlojdydeHre coeOuMHeHUS QOpMyJiH D

Coemubenue ¢opmyJiel C, TIOJIYUeHHOe Ha cTamiuM 2, BBOOAT B
peakuMion C BOOHEIM pPacTBOPOM IMIOPOKCHMIaA HaATPMA WIM IUIPOKCHUIA
kKanmua npu 50-70°C B TeueHme 16-18 uyacoB OJIS MHOJYUYEHUS COeIMHEHUS
dopMyJiEl D.

Cranusa 4: IlojydyeHMe COoeIMHEeHUS QOpMYyJIH (1)

CoemmHeHMeM OQopMyJiEl D, TI[OJIydeHHOe Ha cTaiuu 3, BBOOAT B
peakuuo coueTaHus C aMMHOM R'-NH,.HCl B OPUCYTCTBUM peaTeHTa IJd
peakuu coueraHmus, HATU, DCC wimm EDC u ocHoOBaHusa, DIPEA B
pacrBopuUTeJie, BHOpaHHOM u3 DMF, THF, nuxjopMeTaHa wim 1,4-
IOMOKCaHa, I[IPY KOMHATHOM TeMIlepaType B TedeHMe HOUM IJIS IIOJIyUYeHUS
coenmMHeHUdI QopMyJiH (1) .

Cramusa 5: IloydyeHre COeOMHEeHUS QOpMyJIH E

CoemmHeHre (QOPMyJIEH B, I[IOJYUYeHHOe Ha cTamgumM 1, BBOOAT B

peaxkumio C BOIHEIM PAaCTBOPOM IMOIPOKCHUIA HaTpuga mnpu 50-70°C B
TedyeHMe 16-18 UYacoBR IOJIA MOJyUYeHUS COoelOMHeHuS QOopMyJiH E.

Cramusa 6: IlodlydyeHre coeOMHEeHUS QOPMyJIH F

CoenuHeHre OQopMyJiH E, I[IOJlydeHHOe Ha CcTaiuuM 5, BBOOAT B
peakuuo coueTaHusa ¢ aMMHOM R'-NH,.HCl B OpPUCYTCTBUM peaTeHTa IJid
peakuuy coudveTaHms, HATU, DCC, wuium EDC wu ocHoBaHusa, DIPEA B
pacTBOpuUTeJle, BHOpaHHOM M3 DMF, THF, OpM KOMHATHOWM TeMIepaType B
TeueHMEe HOUM OJ4 [OJIYYEeHMI CcoeIMHeHUMA QopMyJiel F.

Crammusa 7: IlonydyeHre coemuMHeHUS QopMyJiH (1)

CoenuHeHre @QopMyJiH F, TI[IOJlydeHHOe Ha CcTaiuM 6, BBOOAT B
peaKLmn c R2CH,-rajioreHoM wmiu  R?CH,-0-S0,-CH; B [IPUCYTCTBUU
KapboHaTa KaJlusa M MoOouIa Kajusa B pacTBOpUTEeJle, BHOpaHHOM M3 DMF,
B TeueHUe HOUMU npu KOMHaTHOM TeMIIepaType o4 [IOJIyYeHu g

coenmMHeHUd QopMyJiHL (1) .
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Cramua 8: IlojlydeHMe coenvHeHuUs QopMmyJsn (I) (B KoTopoi R?

*| N
Che

a [
oBo3HauvaeT ; R* oBosHauaeT -S-CH;)

N

CoenubdeHue oQopMyJiH (I), 1@oJydyeHHOe Ha cramuax 4 m 7 (B

N

|
Shl

a .
2
KOTOpoM, R? oBos3HauaerT R? oBosHauaeT F), BBOOAT B

peakumrio C TUOMETMJIATOM HATPUSA B pacTBOpuTeJe, BHOpaHHOM u3 DMF

unu THF, B mOuanasoHe TemrnepaTyp 55-65°C B Teuenue 2-5 uacoB nJjs

[IOJIYyYEeHUSI  CcoelMHeHUA  QOPpMYyJIE (I) (B koTopoi R? o6osHauaer

5N

(R[f\’ N

[NonnyueHNne d>apmaueB TUNYEeCKN npmeM.neMOﬁ COJIn COoeMHEeHUSA

R? oBozHauaeT -S-CHj).

bopmynar (I)

CoemmuHeHMe OQOpMyJIEL (I) MOXeT B Cllydyae HeoOXOOMMOCTM OHTH
npeobpasoBaHo B ero OdapMalleBTHMUECKM IIpHeMJIleMyld COJIb peakluel C
IIoOXOoOAmer KUCJIOTOM MJIM IIPOM3BOIHLEIM KMCJIOTH .

lMogxonmammre ¢QapMalleBTUUECKM IIPHMEeMIIEMEIE COJIM OyOyT OUeBUIHH
OJIs CclIelMaJMcTa B OaHHOM o6JacTuM TexHMKM. COoJIM MOTYT OHTb
oBpa30BaHH C HEOPTaHWUUYECKMMM  KUCJIOTaMu, HaIlprMep, COJISHOM,

BPOMUCTOBONOPOOHOM, CepHOWM, a30THOM U (ocPOopHOM KMUCJIOTOM, WM C

OpTraHnYeCKUMA KMCJIOTaMH, HaIlpuMep, maBeJieBoM, SAHTAaPHOM,
MaJIEMHOBOM, YVKCYCHOMH, bymapoBoi, JIMMOHHOI, IB6JIOUHOM,
BMHHOKaMeHHON, OeH30MHON, [I-TOJIYMJIOBOM, II-TOJIYOJICYJIE DOHOBOM,
BeH30JICYJIEPOHOBOM KMCJIOTOM, MeTaHCYJILEPOHOBOM W

HadTaJIMHCYJILOOHOBOM KMUCJIOTOM.
CxeMa 2 OIMCHEBaAEeT CIoco0 IMOJy4dYeHMSd COeOMHeHus OQopMyJH (Ia)

u (Ib), B koTopoM R? m R® MMeOT 3HaueHMs, OINpeleJieHHEE BEHIIE.
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CxemMma 2

Q
o
ZT

\ Cragwr ]
Creans 2 0, F

R? D \ \ .HC1
N

\_ .

R? K?

H
N,
Cragm 3
0, F
F NH

R3

G (la}

Cramusa 1: IlogydyeHMre coeOMHeHUS QOpMyJIH G

CoemuHenue ¢QopMyJiHl D (IpuMBedeHHOe Ha cxXeMe 1) BBOOAT B
pearumo c TpeT-0yTuUI-4-aMMHO-3-dTopnulepuaH—1-kapOoKCHUIIaTOM
IyTeM OCYWeCTBJIEHMSA INpPOLelyph, Kak OIMCaHO Ha cTamumu 4 cxemH 1,
OJIS TIOJIydeHUs CcoelVHeHUS OQopMyJiEl G.

Cramusa 2: IlonmydyeHre coenuMHeHUS QOpMyJiH (Ia)

CoenmHeHre OGopMyJiH G ([IOJIydeHHOe Ha TpenHOymey cTaauu)
BBOOAT B peakuun c 3dupHOoM HCl B pacTBOPUTENAX, BHOpaHHHX M3 DCM
M T.O., B »OuanasoHe TemIepaTyp 25-30°C B Teuenme 2-4 yacoB IJs
[IOJIYYEHMA COeIMHEHUSa QOpMyJIH (Ia) .

Cramusa 3: IlolydyeHre coenuMHeHUS QOopMyJiH (Ib)

CoenuHeHne o¢opmyJil (Ia) (IoJiydyeHHOe Ha IIpensnymel cTaIuu)
nonBepraln pelyJupoeaHun pH no 7-8 ¢ MCHOJb30BaHMeM OMkapOoHaTa
HaTpVsa B BOIOe B [OManasoHe TemrneparTyp 5-10°C mia 1moJydyeHUS
coenmHeHusa QopMyJiH (Ib) .

B eme oOOHOM aclleKkTe HacTodllee MU300peTeHMe OTHOCUTCH K
bapmalleBTHUUECKOMN KOMIIO 3ULIUA COeOUHEHWS bopMy JIEL (I). IOiia

VCIIOJIL30BAHUA COoequHeHrsa GopMyJisl (1) WiIKM eTo CTEepeoM30MEepOoB U
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bapMalleBTUUECKM I[IPUMEeMJIEMEIX COJIeM B TepaluM, UMxX OOBUHO COCTaBJIAKLT
B dapMalleBTUMUECKYH KOMIIO3MLMIO B COOTBETCTBMM CO CTaHOapTHOM
bapMalleBTUUECKOM NPaKTUKOM.

dapMalleBTUUECKHME KOMIIO3UIIMM COTJIACHO HaCTOoAmeMy M300peTeH o
MOTYT OBTBH COCTaBJIEHE CTaHOAapTHEM oBpa3oM C MCIOJbL30BaHUEM
OOHOTO W DoJiee bapMalleBTUUECKHA IpUeMJIEMEIX SKCLUUIIMEHTOB.
OapMalleBTUUECKM MIPMEeMJIEMHEM SKCUUIMEeHT HABJISeTCS HOCUTEeJIeM WM
pazbaBuTresieM. TakuM o00pasoM, aKTHUBHEE COeOVMHEeHMSI I10 M300peTeHu’o
MOTYT OBITE CoCTaBJIEHH IS nepopajibHOTO BBeIeHUA. Takue
bapMalleBTUUECKHME KOMIIOBULMM WM CIOCOOB MX I[IOJYUYeHMS M3BECTHH B
OaHHOM 006JlacTM TexXHUKH.

Io3a akKTMBHBIX COEOVHEeHUM MOXEeT BapbMPOBaATH B 3aBUCHUMOCTU OT
Takux ©QakTOpOB Kak BO3pacT M Macca TeJa IOallMeHTa, Opupomda U
Cepbes3sHOCTL 3abojieBaHMA, I[OOBepraeMoIo JIedeHMu, W IPYyI'MX TaKMUx
baxkTopoB. IlomToMy JoBasd CCHEUIKA OTHOCUTEJIBHO (QapMaKOJOTUUECKU
20OeKTMBHOTO KOoJIMUYeCcTBa COeIMHEeHUMN oBmen bopMyJIEL (1), 17D:4
CTepeou3oMepoB U (GapMalleBTUUECKM IIPUEMJIEMBIX COJIeM OTHOCUTCS K
BHIIEYTIOMSAHYTEM QpaKTopaM.

B eme oOHOM aclekTe HacTodmee M300peTeHMEe OTHOCUTCS K
crioco®y JieueHMsS HapyleHUM, CBA3aHHHX C MYyCKAapPMHOBHMU pPelelTopaMM
M1.

B 1OpyroM BapMaHTe OCYIEeCTBJIeHUS HapylleHMs, CBA3aHHBE C
MYyCKapMHOBEIMM pellernTopamMu M1, BHOpPaHH M3 TPYIIH, COCTOAmMEeN U3
AD, mmM30odppeHUM, KOTHUTHBHHX HapymeHUM, OOJIM WM HapPyMeHUM CHa.

KoMMepueckMre peakKTUMBBE MCIIOJL30BaJIMCh 0e3  OOMNOJIHUTEJILHOM

ouMcTkM. RT omIpenesygoT KakK OMarasoH TeMlIepaTyp OKpyXawmel cpell,

Kak mpaBmjo oT 25°C mo 35°C. Bce MacCC-CHEeKTPH OBJIM IIOJIYUEHH C
MCIIOJIL30BaHMEM YCJIOBMM ESI, ecJM He YyKa3aHo MuHoe. CIeKTPH 1H-saMP
PETUCTPUPOBAJIA npu 400 MTI'g Ha VHCTPYMEHTE Bruker.
OeTepn30BaAHHEIM xJiopodopM, MeTaHOJI VIV OVIME T CyJIBOOKCHUIO
MCIIOJIE30BAJIMCE B KadecTBe pacrTBopuTensa. TerpaMerwmiicuialH (TMS)

MCIIOJIL30BAaJICA B KauecTBe BHYTPEHHEeIO cTaHmapTa. SHaueHMA
XUMUUECKOTO COBMI'A BHpPaxalnT B UYacTaxX Ha MWIIMOH (8) . Clenyomme

COKpaleHmsa MCIIOJIB 3YIOTCHA 0Jid MYJIETUIIJIE THOCTHA CHUIT'HAJIOB AMP

C=CHHTJIET, C YINWP.=YIMWPEHHHEM  CHHIJIET, n=nyo6JjeT, T=TPUILJIET,
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K=KBapTeT, KBUHT .=KBMHTET, T=TenTeT, no=nyoJjeT nyBJeToB,
nr=nyoJjeT TPUILJIETOB, TT=TPUILJIET TPUILJIETOB, M=MyJIbL TUILJIET .
XpoMaTorpadms OTHOCUTCSH K KOJIOHOUHOM XpoMaTorpadonun,

OCYIEeCTBJILEMOM c MCIIOJIE 30BaHMEM cuJiMKarejsa 100-200 Mell "
IPOBOIVMOM B YCJIOBMAX IaBJIeHUS a3oTa (dJasm-xpoMaTorpadmsa) .

CTepeou30MepPH, KaK IOpaBUJIO, OOHUHO IIOJIydalnT KaK palleMaTH,
KOTOpPHE MOTYT OHTBb pa3OeJIeHE Ha OITHUYECKM aKTMBHEE M3O0OMEPH
M3BECTHEIM IIO CyTM of6pasoM. B ciydae CoeIMHeHuM ooopMyJe (1),
VMEKRIMX acCUMMEeTPpUMUeCcKUM aToM YyIUulepoda, HacTosAmee wu3o00peTeHHue
OTHOCUTCH k D-dopmawm, L-¢popmam wm D,L-cmecsawm, n B ciydae
coenuHeHusa OQopMyJiHl (1), cCcomepXalle'O MHOXeCTBO aCUMMETPUUECKUX
aTOMOB ynJjiepona, K IOMacTepeOoMepHEM  dopmMam, u  m300peTeHUEe
pacropocTpaHiaeTCd Ha KaXOyl U3 BTUX CTEPEOM3OMEPHEX GOpM M Ha UX
cMecu, BRJUad palleMaTeH. Takue coeIuHeHMs ofmen dopmyssr (1),
UMeKnmye acCUMMeTPUUeCcKuM YIJIepod M KakK IIpaBMJIO IIOJIYUEeHHHEe Kak
paleMaTsl, MOTYT OBITE OTOeJIeHH  OOUH oT oIpyroro O OBUHBEIMMA
criocobamm, ZNR%! Jo6om I aHHBIM n30Mep MOXeT OBITH TIOJIYUeH
CTepeocneluudnuecKMM WIM aCUMMETPUUYHEIM CHHTe30M. OIOHakKO TakKxe
BO3MOXHO M3HadaJIbHO MCIIOJB30BaTh OITUMUYECKM aKTHMBHOE COoeIMHeHNe,
COOTBETCTBEHHO, B KauecCcTBe KOHEUHOI'O COeIMHEHMS TorI'ma I[IoJydalT
OIITUYECKM aKTMBHOE SHAHTMOMEPHOEe MM OMacCTepeOoMepHOe CcOoelVMHeHME.

CTepeousOMepPE coenuHeHuM obmer ¢opmMmyJel (I) MOTyT OHTBH
[IOJIYUYEHE OIOHMM MM 0OoJiee HOyTAMM, IPeldCTaBJIEHHBEIMM HIIXKE :

i) Ommu wmim ©oJlee pPeakKTUMBOB MOXET MCIOJbL30BATLCA B UX
OIITUYECKM aKTHBHOM (QopMme.

ii) OnTMUueckM UMCTHM KaTalu3aTop WM XUpaJbHBE JIMDIaHIb
BMECTe C MeTaJJIMYeCKMM KaTaJlM3aToOpOM MOTYT MCIOJb30BaTHLCA B
opolilecce BOCCTAHOBJIEHMA. MeTaJIMUeCKUM KaTaJlu3aTop MoxeT OHTh
ponueM, pPYTEeHUEM, VHOWMEM ¥ T.I. XUpaJibHEE  JIMTA@HOH  MOTYT
NIpennouTUTEeJIbEHO OHITH XUPaJib HEIMA dbochmHaMM (Principles of
Asymmetric synthesis, J. E. Baldwin Ed., Tetrahedron series, 14,
311-316) .

iii) CMmechk cCTepeoM30MEepPOB MOXeT OHTL pa3delJieHa CTaHIapTHBMM
crocobamu, TakuMM Kak ((opMMpOBAaHME IMAaCTEepeoOMepHOM COJUu C
XUPaJBHEIMM  KMCJIOTaMM WM XWPaJbHEMM aMUHaMW, WM XUPaJibkHEMU

aMVHOCIIMPTaMM1, XMpPaJIb HEIMIM aAMMHOKMCJIOTaMM1 . IToJlyyeHHas CMeChb
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IVacTepeoMepoOB MOXeT 3aTeM OHTL paslejleHa TaKuMMM crnocobaMu Kak
dpaklMOoHHaA KpUCTaJIM3allMa, XpoMaTorpadmsa M T.II., C IIOCJHelyolen
OOIIOJIHUTEJNILHOY CcTanouel BHOeJeHMS OITUMUeCKM aKTMBHOTO IIPOOYKTa
IyTeM THMIPOJIM3a MIPOM3BOMOHOTO.

iv) CMechb CTepeou30MEepOB MOXeT OHTHL pasleJieHa CTaHIapTHBEMM
crnocobamm, TaKUMM Kak paszmejyieHue c VICIIOJIb 30BaHMEM
MUKPOOPTaHMBMOB, pa3dejieHMe IMacCTepeoMepHHX CcoJiet, oOpa30BaHHBEX
C XMpPAaJbHEIMM KMCJIOTaMU WM XUPaJIbHEMM OCHOBAHMAMMA.

XypaJibHEE KMCJIOTH, KOTOPHE MOTYT MCIOJbL30BATbLCH, MOTYT OHTH
BMHHOM KMCJIOTOM, MMHIAJIEHOM KMCJIOTOM, MOJIOUHOM KMCJIOTOM,
KamMpopCcysIbQOHOBOM  KUCJIOTOM, AMMHOKMCJIOTAaMM ¥ T.II. XWpaJbHEE
OCHOBaHMS, KOTOPHE MOTYT MCIOJB30BaATHLCI, MOTYT OHTL aJiKaJoMIOaMM
XVMHHOTO IepeBa, OpYLUMHOM WMJIM OCHOBHOM aMMHOKMCJIOTOM, TaKoM Kak
JV3UH, apI'MHMH ¥ T.I0. B ciaydae coeIuMHeHMM ofmelr dopMmyJss (I),
comepXammx T€OMETPUUECKYIO M30MEPUID, HacTodlmee n3obpeTeHNne
OTHOCHUTCSA KO BCEM DTUM I'€eOMeTPUUECKMM M30MepaM.

Crocofhl_xupanbHoM BIOXX

Crioco6 A:

Kojsionka: CHIRALPAK AD-H (250x4,6) MM 5 wMkKM; PacTBOpUTeEJIb
A=50,0% MeOH, B=49,9% ACN, C=0,1% DEA; U3okpaTuueckum IloTok=1,5
MiI/MmH. T=25°C.

Crioco6 B:

Kosounka: CHIRALPAK AD-H (250x4,6) MM 5 wMKM; PacTBOpUTEJb
A=99,9% MeOH, B=0,1% DEA; UsoxkpaTuueckmust IoTok=0,8 MJI/MUH.
T=25°C.

Mcrosb3ynTca clefyllre COKpalleHUA:

ACN: aleTOHUTPUII

CCl,: TeTpaxJiopMeTaH

CDCls: DeVTepu30BaHHHM XJIOPObopM

DCM: muxjiopMeTaH

DCC: N,N'-IMIMKJIOTEeKCUIKaPOOINMMML

DEA: musTUIaMUH

DIPEA: N,N-OMM3OIPOIUIISTUIIaM/H

DMFE': N,N-guMmeTmIOOpMaMUI

DMSO: IOuMeTUJI CYJBOOKCUI
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EDC: 3STUIJIeHOIMXJIOPUI

HATU: 2-(7-asa-1H-6enzorpmazon-1-mia)-1,1,3,3-
TeTpaMeTUJIYPOHUM TekcadpTopdochaT

HCl: CoJyigHad KuUCJOTa

K,CO3: KapOoHaT kajmusa

MeOH: MeTaHOJ

NaBH,: Bopruipmun HaTpuAa

NaOH: T'mopoxcuI HaTpuAa

Na,304: CymnbpdaT HaTpmda

RT: KoMmHaTHas TeMmnepatrypa (25-30 °C)

THEF: TerparumpodypaH

[IprMepE

CoenvHeHU I COIJIaCHO HacToAmeMy MN300peTeHND [oJIy4vaJjm
COIJIaCHO CJIeOyKlMM DKCIEPMMEHTAaJBHEM IIpolienypaM C MCIIOJb30BaHMEM
IOOXOOAMMX MaTepuaJioB U YycJoBuM. Clenyomye OIPYMEPH [IPUBENeHH
TOJIBKO B KadecTBe  WJIJIOCTpaLWM, HO He OT'paHuMueHMAa  oO0OBeMa
HaCTOAMEeIro MU300peTeHud.

Nonyuenne 1l: 4-xjmopMmeTmi-l-mMeTuni-lH-mmpaBon rumgpoxinopun (I-

1)

Cl \
[ N
N He

Crammsa 1: K pacTBoOpy 3TUIIOBOTO s0Upa 1H-ntmpazon—-4-
KapdboHoBOM kKMcJOTH (35,0 r, 0,25 mMoar) B THFE (100 MyI) »moGaBJisim
CyCIeH3MKD TI'mipuna Hatpusa (17,38 1, 0,43 Momae) B pacTBope B THF
(100 M) nom N, mpm 25°C u mHepeMemyBaIM B TeueHMe OINHOTO UYaca.
MeTuy mMoIomMno (24 w1, 0,38 poIMHKM) oo0aBJIAIM IIPM KOMHATHOM
TeMIepaType, ¥ PeaKIMOHHYID CMeCh HaTpeBaJM mo 60-65°C B TeueHMe 6
YJacoB. PeakKUIMOHHYK CMech BJMBaJIM B BOOy CcO JbiaoM (200 wMia) u
DKCTPaATUPOBaJIn STUIIAlleTaToOM (100 MJI X 3). O0BLeIVMHEHHYIO
opraHMueckyn OGazy OpoMHBaau Bomo¥ (50 mJ), coJeBeM pacTBopoM (50

MJ'I), BHICYIIMBaJIM Han Na,S0O; u KOHLEHTpMpORaJIM IIOIo BaKyyMOM IIJIA
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[MOJIydyeHua 3Tui—1-MeTmii-1H-nnpa3oj-4-kapbokcuilaTa.

Buxonm: 32,36 © (83%); 'H-AMP (CDCls, 400 MI'u) & ppm: 1,30-
1,33 (¢, 3H), 3,91 (¢, 3H), 4,25-4,30 (x, 2H), 7,83 (c, 1H),
7,88 (c, 1H); Macca (m/z): 155,0 (M+H)".

Cramgua 2: AmoMoruapun Jmtmsa (320 s, 0,32 wmons, 1M B THE)
no0aBJIAIM K  OXJI@QXOEHHOMY pPacTBopy STwi-l-MerTui-lH-nmpaszoi—4-
KapbokcuiarTa (32,34 T, 0,21 MOJIB ) B THF (300 MJI) npu
IepeMellMBaHuM B aTMmMochepe N;. PeaKUMOHHYK CMeCb HaTlpeBajlM HOO
KOMHATHOM TeMIepaTypH U IIepeMellMBajiM Hajlee B TedeHMe 3 YacoB.
PeaklUMOHHYI CMeChb oxJlaxnaiu no 0°C, pasfaBiaay »STuUilalleTaToM U
obpabaTHBagIM BoOIOM (25 mi). CMechb QWILTPOBANIM UYepes CJIOM LeJjuTa
M KOHLEHTPUPOBAJM IIOI BaKyyMOM HOJA I[IOJIYYeHMSA CHPOI'O COeIOMHEHU,
KOTOpOe 3aTeM oumMmany Qism-xpoMaTorpadmuer (sTujalLeTaT: MeTaHOJ
(98:2)) c nonydenumeMm (l-MeTmii-lH-mmpaszsos-4-ui)-MeTaHOJA.

Buxon: 14,66 © (62%); 'H-AMP (CDCls;, 400 MI'u) O ppm: 1,98 (c
yuup., 1H), 3,88 (¢, 3H), 4,56 (c, 2H), 7,36 (c, 1H), 7,45 (c,
1H); Macca (m/z): 113,1 (M+H)" .

Cranusa 3: K oxJgaxngeHHOMy pacTBopy (l-mMermn-lH-nmpaszoj—4-

ui) —-MmeTanoJsa (8,61 1, 0,076 mojgp) B DCM (100 mia) B aTmMochepe N,

noBaBJIAJIN 1o KallJIaM TUOHUIIXJIOPUI (8,7 MJI, 0,12 MOJIB ) .
PeaKUMOHHYIO CMecChb HarpeBRaJu o KOMHAaTHOM TeMIIepaTyPH u
[epeMelmBam B TeueHHUe 2 JyacoB. PeaKUMOHHYIO CMecChb

KOHIEHTPUPOBAJY IO BaKyyMoM Opu 23-25°C miag [oJydyeHMS LeJIeBOTO
COenOVHEHNA.

Buxonm: 12,77 © (99%); 'H-AMP (DMSO-d6, 400 MI'u) & ppm: 3,85
(¢, 3H), 4,67 (c, 2H), 4,76-4,79 (t, 1H), 4,88 (c ymwmp., 1H),
7,47 (¢, 1H), 7,78 (c, 1H).

Nonyuenue 2: 4-BpoMMeTuin-2-¢ToprmpuiomuH (1-2)

Br

®
-
N F
K pacrBOpy 2-dTop-4-MeTminupunuHa (75,0 1©, 0,675 MOJB) B

CCl; (200 miu) B aTMmochepe N, mnpu 25°C mobapiadaar N-OpoOMCYKLUMHUMMAI
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(160 o, 0,90 ™MoJb) wm nepokcun OGeHzowmna (24,52 1o, 0,101 wMoJm) .

PeaKIMOHHYID MaCCy IIOCTEeleHHO HarpeBaJM mOo 85°C m mepeMemyBagM B
TedueHMe 5 YacoB IpM BTOM TeMlIepaType. PeaKUMOHHYI Maccy IIOoCJe
OXJIAXIEeHMs OO KOMHATHOM TeMIepaTyphl OTOMIIETPOBHRBAIM IO BaKyyMOM
u npoMeBaim CCl, (50 wi) . OmipTpaT KOHILIEHTPUPOBAJIM IIOH BaKyyMOM
s IOJIydeHU A CEIPOTO ocTaTka, KOTOPHM ouUImaJIn dism-
XpoMaToTrpadmey C MCIOJbB30BaHMEeM CMeCHM »TuialleTaT:H-TekcaH (02:
98) C HnoJiydeHMEM lleJIeBOT'O COeIMHeHMS.

Buxonm: 35,2 © (27%); 'H-AMP (CDCls, 400 MI'u) & ppm: 4,71 (c,
2"), 7,27 (c, 1H), 7,42-7,43 (m, J=4,9 Tu, 1H), 8,24-8,25 (&;,
J=5,1 I'u, 1H); Macca (m/z): 190,0 (M+H)*, 192,1 (M+H)"*.

Nonyuenune 3: 4-Bpommerun-2,5-mmoroprmpuama (1-3)

Br

~

N F

Cramuga 1: K OXJIaXIeHHOMY oo 0°cC pacTBOpPY 2,5-
INOTOPUBOHUKOTUMHOBOM kucJjoTer (0,5 1, 0,003 m™Moymp) B THFE (5 M)
non N, mo®aBJIAIM IO KaIJIaM JIUMTHUM-aJiloMuHumIuopun (1 M B THFE, 3,7
MJI, 0,0037 w™MoJB) . PeaklMOHHYID CMeChb HarpeBaJM OO KOMHATHOM
TeMIlepaTypel WU [IepeMellBaJiu najee B TeueHMe 1,5 YacoB.
PeakUMOHHYI CMecChb oxJlaxmaim no 0°C, pasBaBigaiy >STUIAlleTaToOM U
obpabaTuBanmu Bomou (0,5 mi). CMech QUILTPOBAJM Uepe?3 CJIOM lLiejuTa
M KOHLEHTPMPOBAJIM II0I BakKyyMOM IJIS IIOJIydeHUud (2, 5—-IuQTOoOpIUPUIVH—
4-mUJ1) —MeTaHoJa .

Buxonm: 0,45 © (98%); 'H-AMP (CDCls, 400 MI'u) & ppm: 4,60 (c,
2H), 4,96 (¢ ymwmp., 1H), 7,05 (c, 1H), 7,78 (c, 1H); Macca
(m/z): 145,9 (M+H)".

Cramma 2: K oxJjaxmeHHoMmy no 0°C pacTBopy (2, 5-mudTopnvpuimH-—
4-11J1) —~MeTaHoOJIa (0,45 1, 0,003 w™moJb) B DCM (10 wi) rnmoom N,
nofaBJygaaM IO KamjaaMm Tpubpomun o¢ocdopa (0,44 wia, 0,0037 wmMoJm) .
PeaKLUMOHHYD CMeChb HarpeBaJin o KOMHATHOM TeMIlepaTypPEl u

[IEpeMENMBaIM B TeueHre 1,5 4YacoB. PeakKlUMOHHYK CMeCh pas3sfaBJIAIM



28

DCM (75 wu1), oOpabaTeHBalJiM HACHIEHHBEM BOIHEM OUKapOOHATOM HaTpUA
(20 my1) m pazpgenasann. OpTraHUMUeCKMM CJIOM HOPpOMEIRBaJM Bomou (20 wmi),
coJieBHM pacTBopoM (20 ™Mi) u BHCymMBaJM Hal Na,S0O,;. OpraHMUeCKYy
bazy  KOHLUEHTPpMPOBaJIM IO  BakKyyMOM IJd  IIOJIYYeHMsa  LeJIeBOTO
COenqVHEHNA.

Buxonm: 0,23 © (37%); 'H-AMP (DMSO-d6, 400 MI'u) & ppm: 4,68
(¢, 2H), 7,20 (c, 1H), 8,16 (c, 1H); Macca (m/z): 208,1 (M+H)*,
210,1 (M+H)".

Nonyuenue 4: 4-BpoMMeTui-2-xJjoprmpuivH (1-4)

Br

AN
| N

Cramus 1: K pacTBopy 2-XJOPUBOHUKOTMHOBOM KMCJIOTH (2,0 1,
0,012 mosb) B DMF (5 miy) nom N, npu 25°C moGaBisgaiM THUIPUI HaTPUS
(0,73 1T, 0,015 wmoJsp) M IHepeMemMBagu B TeueHue 0,5 dacos.
MeTHIMOOMUI (1,5 MJI, 0,025 wMOJIB) noaBJjgaymu  IIpu KOMHaTHOM
TeMIepaType, U pPeakKUMOHHYI CMech HarpeBau no 50°C B TeueHue 2
YacoB. PeaKIMOHHYK CMeECh PacTBOPAJIM B Bome co JbaoM (50 wia) u
SKCTparupoBaau sTujanerTaToM (50 M1 x  3). OpTraHMUeCKUM CJIOM
IIPOMEBAJIM COJIEBEM pacTeopoM (50 wiI) um  BeEHCymMBaJM Hal NaySOy4.
OpraHnMuecCKyrn ¢as3y KOHLEHTPMPOBAaJIM IO BaKyyMOM IJId IIOJIYYEHUSHA
MEeTUJI 2-XJIOPU3OHMKOTHHATA .

Boxom: 2,1 T (100%); Macca (m/z): 172,0 (M+H) *, 174,0
(M+H) *.

Cranusa 2: K oOxXJIaXOEeHHOMYy pPacTBOPY MeTWJI 2-XJIOPU3OHUKOTHHATA
(1,7 o, 0,009 wmomer) B THF (30 w™ja) nmom N, uyacTtamu »DoOaBJIAIM
SoprUOpuUn JINTUA (0,43 T, 0,019 wMoJIB) . PeakUMOHHYD CMECBH
HaTpeBaJM OO KOMHATHOW TeMIepaTypH U IIepeMelMBajM »Oajiee B
TeueHNe 3 YacoB. PeaKUMOHHYIO CcMecChb KOHIIEHTPUPOBAJIN npu
IIOHMXEeHHOM IaBJIeHMM; OCTaTOK pPacTBOPAJM B JenosgHow Bode (50 M) u
SKCTparupoBaau sTujalerTaToM (50 ™M1 x  3). OpTraHMUeCcKMM CJIOM
IIPOMEEAJIM COJIEBEM pacTeopoM (50 wiI) ¥ BHCymMBaJiM Hal Na,SOy.

OpI‘aHMT{eCKYIO @aBy KOHLEHTPMPORaJIM IIoO BakKyyMOM IIJIA IIOJIYUYEHNA
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CEHIPOT'O COEeIMHEHMA, KOTOpoe 3aTeM ouMmanu Gism-xpoMaTorpadmenl C
MCIIOJIL30BaHMeM CMecHu »>TuilaleTaT:H-TexkcaH (40: 60) ¢ [noJyuyeHUeM
(2-xJopnnpnIVH-4-1JI) —~MeTaHoJIa .

Buxonm: 1,0 » (71%); 'H-AMP (CDCls, 400 MI'u) & ppm: 2,29 (c
ymup., 1H), 4,75 (¢, 2H), 7,20-7,21 (m, J=4,9 Tu, 1H), 7,31 (c,
1H), 8,32-8,33 (m, J=5,0 Tu, 1H); Macca (m/z): 144,0 (M+H)",
145,9 (M+H)".

Cramua 3: (2-XJIOpHUPUIOVH-4-1JI) -MEeTaHOJI IIpeBpallajii B LeJjieBoe
COoeIMHEHMEe C MCIOJIb30BAHMEM I[IPOLEeNypH, I[IONOOHOM ONMCAaHHOM Ha
cTaguM 2 TIoJIydyeHUusa 3.

Buxonm: 0,49 © (85%); 'H-AMP (CDCls, 400 MI'u) & ppm: 4,35 (¢,
2H), 7,36 (¢, 1H), 8,37-8,38 (m, J=4,9 Tu, 1H); Macca (m/z):
205,9 (M+H)*, 208,0 (M+H)".

Nonyuenune 5: 4-xnopmMerun-3-dToprnmpummza (1-5)

Cl

- F

IN/

Cramma 1: 3-Q0TOPM3OHMKOTMHOBYK KMCJOTY IpeBRpamaau B (3-
bropnupuaAMH-4-1JI) ~ME@TaHOJI C MUCIOJIb30BaHMEM IIPOLenypH, NIOOOoOHLM
ONMCaHHOM Ha cTaiguM 1 nojiydeHmd 3.

Buxom: 0,19 r (70%); Macca (m/z): 128,1 (M+H)".

Cranusa 2: K oOxJIlaXOeHHOMYy pacTeopy (3-doTopnmpuimvHa—-4-wuir) -
MeTaHoJa (0,19 r, 0,001 mMosr) B DCM (5 M) nom N, mo®aBJjgajM IIO
KamjaaM TuoHmaxJiopun (0,21 ™, 0,003 ™MoJib) . PeaKUMOHHYK CMecCh
HaTpeBaJXM IO KOMHATHOM TeMIepaTypH U IIepeMelMBajM B TedeHUe 2
JacoB. PeakKIMOHHYK CMechb paszbapiagamu DCM (50 mia) m obpabaTHBaJIM
HACHIIEHHEIM  BOIHEIM  pacTOBpoM  OukapOoHaTa HaTpusd (10 MII) .
OpraHMUYeCcKUM CJIOM NOpOMEBaJM Bomou (20 M), COJeBEM pacTBopoM (20
MJI) M BHCyMBaJu Han Na,SO,; M KOHUEHTPUPOBAaJM [0 BaKyyMOM IIJisd
IIOJIYyUEeHMA LeJIEBOTO COeNUHEHMA.

Boxonm: 0,12 1© (56%); Macca (m/z): 146,0 (M+H)*, 148,0
(M+H) *.
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NonyueHne 6: l-xnopMeTun-2-dpTopbenson (1-6)

Cl

IfleJleBOe cCcoeIMHeHMe, l-xXJopMeTWJI-2-)TOopOeH30JI, CUHTEe3UPOBAJIN
3 2-pTopBEeH3OMHOM KUCJIOTH C OCYIEeCTBJIEHMeM IIPOolLeIypH, Kak

OIIMCAHO B IOJIyuyeHUmM 5.

Brixom: 0,455 1 (100%); Macca (m/z): 145 (M+H) *, 147,0
(M+H) *.
[lonyueHUe 7: 2 ,3-mudTop-nMpuOnH-4 -MIMe TUIIOBEIM sbup

MeTaHCyJIbOOHOBOM KMUCJIOTH (1-7)

O\\§\\/O
O

oo f

.

N F

Cranus 1: (2,3-nudTopnmUpUuOnH—4-1JI) ~METAHOJI CHUHTE3UPOBAJIN U3
2,3-IUOTOPU3OHUKOTUMHOBOM KMCJIOTH IIyTeM OCYmeCTBJIeHUS [IpOoLelypH,
KakK oOIMcaHO B IHoJiydeHuMM 3. Brxon: 0,16 © (29%); Macca (m/z):
146,0 (M+H)"*.

Cragusa 2: (2, 3—nudprTopnMpunH—-4-1UJI) ~MeTaHOJI [peBpallalii B
LeJleBOe COeOMHeHMe IIyTeM peakKuuy C MeTaHCYJbBOOHWMII XJIOPUIOOM, U
IPOOYKT MCIOJB30BaJM KakK TaKoBOM 0e3 KaKoM—-JMOO OUUCTKU.

Boxom: 0,37 ©m (68%).

Nonyuenmne 8: l-xmopMeTmin-3-eH (1-8)

Cl

O/

Cramuma 1: K pacTBopy 3-TuiapokcubeHzanasnerupma (3,0 1, 0,025
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MOJIL) B DMF (15 w™MJI) I@OIpM KOMHATHOWM TeMepaType nobaBisaian K,CO;
(10,18 o, 0,073 w™MoJgb) M MeTwIMommn (6,93 1, 0,049 wMoJe) M
[IEPEMENMBAJIM B TeueHMe 12 4YacoB B aTMochepe as30Ta. PeakKIMOHHYK
CMeChb BJMBaJM B Bonmy (50 wMi) m »kCcTparMpoBaliM sTujaleTaToM (50
MJI X 3). OpraHnyeCcKun cJion BEICYIIME aJIN Hano Na,S04 "
KOHLUEeHTPUPOBAaJIN non BaKyyMOM oJid [IOJIy4eHU I 3-
MeTOKCHUOeH3aJbneruna.

Buxonm: 3,11 © (93%); 'H-AMP (CDCls, 400 MI'u) & ppm: 3,87 (c,
3u), 7,17-7,20 (m, 1H), 7,40-7,41 (M, 1H), 7,43-7,46 (M, 2H),
9,98 (c, 1H).

Cramua 2: K pacTBopy 3-MeTokcubeH3zajblerunma (3,11 o, 0,022

MoJib) B THF (10 ™) m meTadHoJsie (20 wi) pobGaBiasgiam dYacTaMmu NaBHy

(1,43 1, 0,042 wmoJsp) mpu 0-10°C B aTMochepe asoTa. Ilocie

nofarJeHUS PEakKUMOHHYIO CMecChb epeMelmrBaln opu KOMHAaTHOM
TeMIleparype B TeueHMe 12 Jacos. PeaKUMOHHYIO CMeChb
KOHLUEHTPUPOBAJM II0O BakKyyMOM UM BJMBaJIM B Bomy (50 wi1). BoIHBEM
CJIOM B»BKCTpaTrupoBalM >TujaleTaToM (50 M x 3). OpTraHUMUeCKUM CJIOM

BHICymMBaJM Han Na,S0, ¥ KOHIEeHTPUPOBAaJM OO  BaKyyMOM  IJId
noJiyuyeHmusa (3-MeTokcudeHMII) -MeTaHoJa.

Buxonm: 2,95 © (93%); 'H-AMP (CDCls, 400 MI'u) & ppm: 3,85 (c,
3H), 4,69-4,71 (M, 2H), 6,85-6,88 (M, 1H), 6,96-6,97 (M, 2H),
7,28-=-7,32 (M, 1H).

Cranmusd 3: LejieBoOe COoeIMHEHHUE CHMHTe3UPOBaJIu nus (3-
MeTOKCHUIEeHNII) ~MeTaHoJla OpolLenypor, OMNMCAHHOM B MOJIydeHUM 5.

Buxopm: 3,03 © (78%); 'H-AMP (CDCl,;, 400 MI'u) & ppm: 3,82 (c,
3H), 4,57 (¢, 2H), 6,85-6,88 (M, 1H), 6,94-6,98 (M, 2H), 7,26-
7,30 (M, 1H).

NonyuyeHne 9: TpeT -0y TN 4 -ammHO-3-pTopriMnepuomH-—1-

O
o

kKapBokcuiuaT

HoN

Cranusa 1: 7TpeT-OyTWi—4-TpUMEeTUIICUIIaHUIIOKCU—3, 6—Ournuigpo—2H-
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IVPUOVH-1-KapBOKCUIIAT

>
/SI”O

=

e X

XynopTpuMeTuiicuiiad (16,3 1©, 0,15 Mosip) noBaBJiAM IO KallJidM K
cMecu TpeT-0OyTuii-4-okco-nunepunuua-l-kapdbokcuiara (25,0 o, 0,12
MOJIB) , TpusTHMIaMmuHa (42,6 mi, 0,31 moss) B 35 My DMF mpu 25°C 3a
20 wmmuyT non N,;. PeaKUMOHHYI Maccy Harpepaau po 90-92°C wu
nonnepXxuBajiu B TeudeHue 20 dYacoB. PeaKUMOHHOM Macce IaBaJju
oxJamuTbcsa no 25°C. N-rekcadn (120 wiI) poBaBisaiy K pPeaKUIMOHHOM
Macce ¥ HeMTpaJM30BaJiM HACHIEHHHM pPacTBOpOM OukapOoHaTa HaTpHUs
(60 wy). OpTaHMUECKUM CJIOM OTIOeJIsa)H, IPOMEIBAJIM  HaCHIEeHHEM
pacTBopoM  OuMKapboHaTa  HaTpusid, BOOOM ¥  COJIEBEIM pPaCTBOPOM.
OpraHuMuyeckum CJOoM BHCymMBaJIM Hang Na,SO; ¥ KOHUEHTPUMPOBAJM IIOH
BakKyyMoM IIpu 45°C mjd noJiydeHMs lLeJIeBOoI'o coelMHeHMd. Buxom: 33,3
T (66%)

Cranusa 2: TpeT-0OyTui-3-0Top-4-oKCcOo-NUllepUIMH—-1-KapOoKCUIIaT

O

//Lf’/T§
o "0
Tper-0yTnii—4-TpuMe TUJICUJIaHUIIOKCU-3, 6—Ournapo—2H-nupuomuua-1-

KapbokcuyaT (33,3,12 MoJb) @moBaBJaIM IO KamwiaM kK Selectfluor®
(30,6 1, 0,086 MOJbL) B 250 M alUeTOHMTPpMIIA IIPM KOMHATHOM
TeMIIepaType 3a 15 MHUHYT. PeakliMsa Opbla BK30TepMMUECKOM, u
TeMIepaTypy pPeaKIMOHHOM MaCCH IOBHmMAaJM n»o 60°C u  mooJydalu
IpO3pPauHbEM pPacTBOp. [TocJye noSaBJIeHUA PEeaKLIMOHHYI Maccy

IepeMenmrBaly IpM KOMHATHOM TeMmIepaType B TeueHue 10 yacor mom Ns.

PeaklMOHHYK Maccy pasbapiagaamu 200 MI  sTHIalleTaTa WM [IPOMHBAJM
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coJieBHM pacTBopoM (100 M x 2). OpraHMUeCcKMM CJIOM BHCYNMBAJIM Ham

Na,S0O, ¥ KOHIEHTPMPOBAJM Ha POTOPHOM wucHapureje Inpu 45°C non
BaKyyMOM 04 [IOJIYYEeHU A ocTaTrka, KOTOPHM ouMIaJn birom-
XpoMaToTpadmue C MCIOJL30BaHMEM CMecUu »TuialeTaT:TekcaH (40:60)
C NOJIyUeHMEM LeJIeBOT'O COeNMHEeHUd.

Buxonm: 15,2 o (55%);

Crammusa 3: TpeT-0yTuii—4—- (BeH3UIJIaM/HO ) —3—QTopIullepUInH—1-

KapBokrcuiarT

F
O
N NH S
O
K mnpospadHOMy pPacTBOPY TpeT-0yTui-3-0Top-4-0KCO-NIUIIEPUINH—
l-xapbokcuyara (3,0 r, 00,0138 ™MOJNb, IMOJYYEHHOI'O Ha CTaIuM 2) B

EDC (50 wJj), pobariaganu ©OeH3myl amueH (1,77 1o, 0,016 wMoJb) U

epeMemmMBaM B TeueHMe 2 YacoB. HaTpu¥ TpualeTOKCUOOPTUIPUI

(5,86 1, 0,276 wMoJsb) poGariaiau npu 10 °C. Tlocise podaBileHUd
PEeaKLUMOHHYID MaccCy IIepeMelmMBaJM B TedeHMe 12 dyacoB 1nonm Ny I[OIpwM
KOMHAaTHOM TeMIIepaType. PeakUMOHHYI MacCCy BJMBaJIM B BOIY,
nonmesiauMBallM MeJIOUHEIM pPacCTBOPOM M 3KCTparMpoBaiM 3TUIIalleTaToM
(50 M1 x 3). OpraHMUeCcKMI  CJIOM  BHICymMBaJIM Han Na,S0, u
KOHILIEHTPUPOBaJIM IO BakKyyMOM IOJS IIOJIydeHMS CHPOT'O OCTaTKa,
KOTOPHEM  ouMmaJM  QJsm-xXpoMaTorpaduelr C  MCIOJNL30BaAHMEM  CMeCU
STUJlaleTaT: 'eKCaH (20:80) c [IOJIYUEeHMEM TpeT-0yTuiI-4-
(BeH3MIaMMHO ) —3-pTopnunepulInH—-1-KapbokcuilaTa B (QOpMe OTIeJIbHHX
LIMC— M TPpaHC-IMacCTepeOoMEPOB.

TpaHCc-IMacTepeoMep (3a):

13Cwg

Broxonm: 0,370 © (8,8%);
H-aMP (CDCls, 400 MI'u) & ppm: 1,45 (c, 9H), 1,60-1,70 (M,
2H), 1,96-1,99 (M, 1H), 2,79-2,91 (m, 3H), 3,78-3,81 (M, 1H),
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3,88-3,91 (M, 2H), 4,22-4,27 (M, 1H), 4,36-4,39 (M, 1H), 7,24-
7,35 (M, B5H); Macca (m/z): 309,2 (M+H)".

lImc-nmuacrepeomMep (3b):

+0eg

Buxonm: 2,02 o (47%);

H-AMP (DMSO-d6, 400 MI'u) & ppm: 1,38 (c, 9H), 1,44-1,68 (M,
2”H), 2,05 (m, 1H), 2,57-2,66 (M, 2H), 2,93-3,02 (M, 1lH), 3,76-
3,77 (m, 2H), 3,90 (m, 1H), 4,12 (m, 1H), 4,71-4,83 (M, 1H),
7,19-7,35 (M, 5H); Macca (m/z): 309,2 (M+H)".

TpaHc-IuacTepeoMep (3a), IIOJyUeHHEM Ha CTaOIuu 3, HOOBepTalu
XUpaJlbHOMY pasnejleHuio C nomompl 'Cnocoba A' xupalssHOM BIXX ¢
[IOJIyUeHreM OBYyX 5SHaHTMOMEPOB. TpaHC-sHaHTMOMEep—-1 SJI0MpOoBajl CoO
BpeMeHeM YIOepXuBaHUA 6,86 MMHYT UM TpaHC-sHaHTHMOMep-11 simoupoBall
CO BpeMeHeM yhepxubBaHuga 11,96 MMHYT.

Tak ®e LIUC—-OMacTepeoMep (3b), TNOJYyYeHHHM Ha cTajgum 3,
IonBepraliM XMpaJIbHOMYy pas3OeJleHMI C HoMoumbk 'CrnocoBa B' xupallbHOM
BOXX ¢ HnojgydeHMeM [OBYX SDHAHTHUOMEPOB. [MCc-sHaHTHMOMep-1 BI0OMUpOBall
CO BpeMeHeM yIepXuBaHMA 5,76 MMHYT ¥ LUC-3HaHTHOMep-1I sJmoMUpoBall
CO BpeMeHeM yIepXuMBaHMA 6, 98 MMHYT.

Crammusa 4. ouCc—-TpeT-0yTuii—-4-aMHO-3-dTopnulepunmua—1-
kapbokcuyuaTr (umc-m3omMep-1) (I-9a)

K pacTBOopy LMC-3HaHTHMOMepa-1 (Kak IOJydeHO Ha cTragumu 3, 2,0
v, 0,06 MOJbL, IIOJYUEeHHHM Ha IOIpembOyley cTaaum) B MeTaHoJsie (50
mi), 10%-m Pd/C (1,0 1, 0,5 o006.) npobaBjggaM B ONHOM UYacTU WU
[IEpPEMENMBAJIM B TeUeHMe 2 YacoB Ipu OapboTHMpOBaHMM I'a3000pa3HOTO
H,. PeakKIIMOHHYID CMeCh OUIILTPOBAJIM Uepes LeJuT, n  ouILTPaT
KOHILUEHTPUPOBAJM IO BaKyyMOM IJIS MOJYYeHMsS LUC-TpeT-0yTui-4-
aMMHO-3—-¢gTopnullepuInH—-1l-rkapbokcuiaTra (umuc-Mzomep—-1).

Buxom: 1,2 0 (85%); 'H-AMP (DMSO-d6, 400 MIu) & ppm: 1,38
(¢, 9H), 1,50-1,54 (M, 2H), 1,69-1,70 (M, 2H); 2,76-2,80 (M,
2”H), 3,00 (M, 1H), 3,85 (M, 1H), 4,07 (M, 1H), 4,45-4,63 (M,
1H); Macca (m/z): 219,1 (M+H)"'.
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Crammusa 5: UUC—TpeT-0yTuii—-4-aMMHO-3-OTopnullepunmue—1 -
kapbokcumnaT (umc-U3omep-I11) (I-9b)

IInc-5HaHTMoMep—-11 (MOJIYUYeHHHM Ha cTaaumu 3) »nedeH3uIMpoBaJM
COIJIaCHO IIpollelype, OINMCaHHOM Ha cTamiuu 4, IJ4 OOJIydeHUSA LUC—
TpeT-0yTuii—-4—aMMHO-3-dTopnullepUuOInH— 1 -kKapOboKkcuiiaTa (LMC-M30Mep
I1).

Buxonm: 1,1 © (83,5%); 'H-AMP (DMSO-d6, 400 MI'u) O ppm: 1,38
(c, %9H), 1,42-1,54 (m, 2H), 1,82 (M, 2H), 2,71-2,81 (M, 2H),
2,99 (m, 1H), 3,85 (m, 1H), 4,08 (M, 1H), 4,46-4,58 (M, 1H);
Macca (m/z): 219,1 (M+H)®*.

Crammsa 6: TpaHC—-TpeT-0yTuii-4-aMMHO-3-OTOopIUIlepUnMH—1 -
kapbokcuiyaaT (rTpaHc-M3omep I) (I-9c)

TpaHCc-3HaHTHOMep—-1 ([IOJIyYeHHEM Ha cTaiuM 3) IedeH3MJIMPOBaJHU
COINIaCHO IIpollenype, ONMCaHHOM Ha cTamum 4, »OJd I[OJIydeHusd TPpaHC-—
TpeT-0yTuil-4-aMmMHO-3-dTopnunepunui—-1-kapbokcuiara (TpaHc-MzoMep-—
I).

Buxon: 0,33 © (96%); 'H-AMP (CDCls, 400 MI'u) & ppm: 1,45 (c,
94H), 1,55-1,57 (m, 2H), 1,86-1,89 (M, 2H), 2,70-2,78 (M, 2H),
2,89-2,91 (M, 1H), 4,01-4,05 (M, 1H), 4,13-4,14 (M, 1H), 4,20-
4,28 (m, 1H); Macca (m/z): 219,1 (M+H)"'.

Crammsa 7 TpaHC—TpeT-0yTuii-4-aMMHO—-3-OTopnullepuouH—1-
KapbokcuynaT (TpaHc-M3oMmep II) (I-9d)
TpaHc-SHaHTHOMep—11 (IIOJIyUeHHBM Ha cTamgumn 3)

DeOeH3WJIMPOBaJIM COIJIACHO I[Ipollelype, OIMCAaHHOM Ha cTamuu 4, 104
[IOJIYYEeHU A TpaHC—TpeT-0yTuii—-4-aMMHO—-3-OTopnuUllepuauH—1 -
kapbokcunaTra (TpaHc-Uzomep—-1T1).

Buxopm: 0,31 © (95%); 'H-AMP (CDCl,;, 400 MI'u) & ppm: 1,45 (c,
9H), 1,52-1,57 (m, 2H), 1,86-1,89 (M, 2H), 2,75-2,80 (M, 2H),
2,86-2,94 (M, 1H), 3,98-4,04 (M, 1H), 4,11-4,16 (M, 1H), 4,20-
4,28 (M, 1H); Macca (m/z): 219,1 (M+H)"*.

Nonyuenne 10: 2,2,2-rtpupTrop-1l-(4-dTop-1lH-MHOOI-3-MJI) ~BTAHOH

(I-10)
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K pacrBOopy 4-dTopmHnosa (28,75 1, 0,213 MOJB (IIOJIYUYEHHOTO
corglacHo Org. Synth. 1985, 63, 214) B DMF (200 ™), aHIUIPUD
TpudTOPYKCYyCHOM KMcJOoTH (73,50 1, 0,349 MoJb) MemOJieHHO »Io0aBJIAIM
no kamiaam npu 0°C B arMochepe asoTa. Illocjie 3aBeplleHMS OOoOaBJIEHUS
PeakKUMOHHYK CMeChb IIepeMeliMBaJiM I[IPM KOMHATHOM TeMIlepaType B
TeueHMre 2 YacoB. PeaKUMOHHYI CMech oxJjaxiaiau pmo 0-10°C um MemJieHHO
BJIUBaJIM B JendgHyn Bony (500 wi). PeaKUMOHHYK MaccCy IlepeMellMBaliu
B TedueHMe 30 wMmHYyT. TakuM o6pasoM IIOJIydeHHOEe TBepIoe BEMeCTBO
OTOUIIL TPOBEBAJM, OPOMEBaJM Bomol (500 mj), BaTeM H-TekcaHoMm (500
Mi1) . IloJlydeHHBHEe TBeplble BelleCTBa BHCYIMBAJM IO BaKyyMOM C
[IOJIyYeHMeM LeJIEBOTO COeOVHEHMA.

Buxon: 37,25 r (75%); '‘H-AMP (DMSO-d6, 400 MI'u) & ppm: 7,03-
7,07 (m, 1H), 7,30-7,35 (m, 1H), 7,39-7,41 (M, 1H), 8,51 (c,
1H), 12,91 (c, 1H); Macca (m/z): 230 (M-H)".

[loyueHMe NIpPpMMEpPOB coemmHeHust ¢opmysiel (I)

MpuMep 1:

N-[(1S,2S)-2-tugpokculMkJIoTrekcui] —1- (1-MmeTun-1H-nupaszojg-4-

niMeTn1) —4-dprop-1H-uHOoJI-3-kapBbokcaMm

Cranuga 1: 1-[1-(1-Metnn-1H-tmpazsoja—-4-unmeTm) —4-pTop—-1H-

VMHOOJ-3-WJ]—-2,2,2-TpUPTOPSTaHOH
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K oxjaxmeHHOMY pacTBOpy 2,2,2-Tpudprop-1-(4-dbrop-1H-MHOOJI-3-
uj)-3TaHosHa (1-10, 13,30 r, 0,057 wmMoser) B DMF (100 w™j) mnonm N,
notasyaammu K,CO; (47,06 1©, 0,34 w~osb), 4-xjgopmMeruii—l-mMeTwmji—-1H-
nIrpasoJl TUOPOXJIOPUL, (13,07 T, 0,078  wMoJb) 7 COOEPXMMOE

IlepeMelBaJil B TedeHle HOUM I1pn KOMHATHOM TeMIIepaType.

PeakLMOHHYIO CMecChb BJIMBAJIA B JIeOSHVYIO BOIOY (1000 MJI) u
DKCTparnpoBau STUIIalleTaToOM (250 MJT X 3). OBBenMHeHHEE
opraHMuyeckue CJOM TIIPOMHBAJIM  BOIOU (200 M1 x 3), COJIEBHM

pacTtBopoM (100 w™i1) wm BHCymmMBaJIM Hano Na,SO,. OpraHnueckyion ¢azy
KOHUEeHTPUPORAJM IIO0I BaKyyMOM OJIS IIOJIydeHUS CHPOI'O COeOVHeHUd,
KOTOpOe B3aTeM ouumajJu OQJsm-xpoMaToIpaduer (sTuialleTaT:H-TeKCaH
(80:20)) c [IoJIydeHreM 1-[1-(1-MeTnn-1H-ntiupazoj—-4-muamMeTm) —4-
dTop-1H-muHOONI-3-MJ] -2, 2, 2-TpUdTOpP>TaHOHA .

Buxonm: 17,23 © (92%); 'H-AMP (CDCls;, 400 MI'u) & ppm: 3,88
(¢, 3H), 5,26 (¢, 2H), 7,01-7,05 (m, 1H), 7,21-7,26 (M, 1H),
7,30-7,34 (m, 2H), 7,48 (¢, 1H), 7,91 (c, 1H); Macca (m/z):
326,2 (M+H)".

Cramma 2: 1-(1-Mertun-1H-nupaszson-4-mamMeTnii) —4-dTop-1H-mMHIOoJI-

3-kapOoHOBasdg KUCIOTa

CMmechb 1-[1-(1-MeTun-1H-nupazon—-4-miaMeTm) —4—-¢pTop-1H-MHIOJI-
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3-unl]-2,2,2-rpudprTopmTaHoHa (21,39 r, 0,066 wmoJsgb) M 4H. BOIHOTO
pacTBopa NaOH (27,07 1©, 0,67 MOJB) HarpeBagu o 98-100°C B

TeyeHMe 5 UYacoB. PeaklMOHHYID Maccy oxXJjaxmaiamM no 5-10°C wu
pazbariasaiau 100 MJI JIemggHOM BOOBE. BOOHBEM CJIOM IMIOOKMUCJAIM YKCYCHOM
KMcjoTol mo pH ~ 5 mpu 5-10°C. TBepIble BemecTBa, IIOJYUYEHHHE TaKUM
obpasoM, OTOUIILETPOBEHBAJM. OTM TBEPOHE BelleCTBa HSKCTparnpoBalit U3
CMecH STUJIalleTaT : METAHOJ (80:20), BHICYIIMBAJIM  Han Na,S04 "
KOHLUEHTPUPOBAJM IIOL BakKyyMOM C HojydeHreM 1- (l-mMeTmin-lH-nmpaszsoli-
d-mnmMeTni) —4-drop-1H-MHOOJI-3-KapOOHOBOM KMCJIOTH.

Buxonm: 16,71 © (93%); 'H-AMP (DMSO-d6, 400 MI'u) O ppm: 3,75
(c, 1H), 5,29 (¢, 2H), 6,87-6,92 (m, 1H), 7,17-7,22 (M, 1H),
7,40-7,50 (m, 2H), 7,73 (¢, 1H), 8,11 (c, 1H); Macca (m/z):
274,3 (M+H)™*.

Cragma 3: N-[(1S,2S)-2-runpokcuumukjorexkcuy]-1- (l-mernna-1H-
nupasos-4-unMeTwni) —4-drTop-1H-mHIOoJs-3-KapOokcamMmng

PacrBop 1-(l-MeTui-lH-nmupaszon—-4-unMeTui)-4-oTop—-1H-mMHOOJI-3-
kapdoHoBOM kucjoTe (16,70 r, 0,061 MoJgn) B DMF (120 wMij) m HATU
(29,21 1, 0,077 w™moJb) mepeMemmMBagM B TedeHme 15 MHMHYT C
IO CJIe OYIOMMM nodaBJIeHUEM (1S,28) 2—aMMHO HUKJIOTeKCaHOJI
rugpoxJjopuna (11,28 ©m, 0,074 momb) m DIPEA (49 miu, 0,28 mMoJB) 3a
15 MmMHYT OpM KOMHATHOM TeMrepaType. Bo BpemMsa pobarBieHus DIPEA
peaklLMOHHAas MaccCa CTaHOBUTCSA BK30TepMMUeCKOM. IlocJie 3aBeplleHUs
noBaBJIeHMSA peaKIMOHHYI CMeCh IepeMellMBajlM B TeueHMe HOUM IIpU
KOMHATHOM TeMIepaType. PeaKIMOHHYI MaccCy MeOJIeHHO BJMBAJIM B BOIY
(800 M) ™M IepeMemlMBaJIM B TedeHMe 1 dYaca. IloJlydeHHOE TBepmoe
BEmeCTBO OTOMILTPOBHBANIM, OpPOMEERBaIM Bomo¥ (1000 mi) . DT TBepIHe
BeMecTBa »KCTpalMpoBallM W3 CMeCcu >TuialleTaT:MeTaHoJ (80:20),
BHICymMBaJM Han Na,SO; M KOHIEHTPMPOBAaJIM IO BaKyyMOM C IIOJIyUeHUEM
TBEPOHX BelleCTB. 9TK TBepHObEe BelleCTBa pPacTBOPAIM B 3JSTUialleTare
(700 mi1), nepemMemuBaau nopu 60°C ¥ QMUIILETPOBANM IJIA yIaJIeHUS JIOOBX
HepaCTBOPEHHHX YacTull. OWUILTpaT KOHIUEHTPUPOBAJIM II0I BaKyyMOM IJIA
IIOJIYyUEeHMA LeJIEBOTO INIPONyKTa.

Buxonm: 17,64 © (78%); 'H-AMP (DMSO-d6, 400 MI'u) & ppm: 1,17-
1,24 (m, 4H), 1,59-1,65 (M, 2H), 1,86-1,88 (M, 1H), 1,96-1,98
(m, 1H), 3,59-3,61 (m, 1H), 3,76 (c, 3H), 4,70-4,71 (m, J=4,7
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I'u, 1H), 5,28 (¢, 2H), 6,90-6,95 (M, 1H), 7,18-7,22 (M, 1H),
7,40-7,45 (m, 2H), 7,50-7,52 (m, J=8,27 Twu, 1H), 7,71 (c, 1H),
8,00 (¢, 1H); Macca (m/z): 371,2 (M+H)*=+ 34,8°.
NpumMep 2:
N-[(1S,2S)-2-TUIPOKCULIMKIIOTEKCUII] -1 - (2-xXJIoOpIIMpUIVH—4 -

niMeT1) —4-¢Top-1H-uHOoJI-3-KapBoKkCcaMm

F @)

2N

Cramusa 1: 4-¢rop-lH-umHOosi-3-kKapOOHOBaA KMUCIIOTA
F O
OH

N
H
K 2,2,2-tpudprTop-1- (4-dpTop-1H-MHIOOJI-3-MJI) ~3TAHOHE (1-10,
18,49 o, 0,080 w™moJyib), 4H. BOIHHM PpacTBOp NaOH (200 w™ia, 0,80
MOJIb) HOOOAaBJIAJIM [IPM KOMHATHOM TeMlepaType M HaTrpeBagu no 100°C B
TeueHMe 3 UYaCOB. PeaklUMOHHYI CMeChb OXJlaXIasJM IO KOMHAaTHOMN
TeMIepaTypH ¥ pasfaBiaiam JengHouw Bomou (200 wj1) . BomoHBM CJIOM
OpoMEBaJM 5STuialeTaToM (100 Mia x 2) M HDOOOKUCIANIM pasbaBiieHHOU
HCl pmo pH ~ 4. IlojJlydeHHOe TBepOoe BEWeCTBO OTOUIIETPOBHBAJMN,
IpOMEBAJM BOIOM M H-TeKcaHOM, Kaximoro o 100 ™I, oOTHeJIBHO.
TBepnbe BelleCTBa BHCYWMBAJM I[I0I BaKyyMOM.
Buxonm: 5,43 © (38%); 'H-AMP (DMSO-d6, 400 MI'u) & ppm: 6,84-
6,89 (m, 1H), 7,12-7,17 (m, 1H), 7,26-7,28 (M, 1H), 8,02 (c,
1H), 11,87 (¢, 1H), 12,05 (M, 1H); Macca (m/z): 180,2 (M+H)".
Crammusa 2 N-[(1S,2S)-2-rumpokcuuukjorekcui] —4-orop—-1H-

MHOOJI-3-KapOoKkcaMnl
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K pacTtropy 4-bTop-lH-MHOOJI-3-KapOOHOBOM KUMCJIOTH, I[IOJIYUYeHHOMN
Ha nOpeznunoymen cragumu (0,39 ©, 0,002 mMomb), B DMF (15 mi) mom Ny
npu  25°C  poBaryagam  HATU (0,99 1, 0,0026 wMoOJIB), (1S,2S8)-2-
aMMHOLMKJIIOTeKCcaHoJ unpoxJjiopun (0,39 o, 0,0026 mosws), DIPEA (1,5
M, 0,0026 MOJB) C IIPOMEXYTKOM 5 MMHYT IIOCJIe KaXIor'o HnoOaBJIeHUHA.
PeakKUMOHHYK CMeChb IIepeMellMBajiM B TeUeHMe HOUM I[IPM KOMHAaTHOU
TeMIlepaType. PeaklUMOHHYID CMEeCh BJMBaAJIM B BOIOY (50 1) u
SKCTPpArMpoOBaIM STujanerTatToM (25 M1 x  3). OpraHMUeCKUM CJIou
IIPOMEIBAJIM COJIEBHM pacTBopoM (20 w™iI), BHCymMBaJIM Hand Na,S0, wu
KOHLEHTPMPOBaJM IIOH BaKyyMOM OJ4 I[IOJIYyUYeHMA CHpOT'O OCTaTKa,
KOTOPHM 3aTeM ouMmaay QJsm-xpoMaTorpaduein  (MeTaHOJ: XJIopodopM
(03:97)) c noJjydeHMeM leJIeBOTO COeIVHEeHNH.

Buxonm: 0,43 © (73%); 'H-AMP (DMSO-d6, 400 MI'u) & ppm: 1,17-
1,25 (m, 4H), 1,60-1,66 (M, 2H), 1,87-1,97 (M, 2H), 3,37-3,39
(m, 1H), 3,59-3,64 (m, 1H), 4,73-4,74 (m, J=4,9 Tu, 1H), 6,87-
6,92 (M, 1H), 7,12-7,17 (m, 1H), 7,28-7,30 (m, J=8,1 Tu, 1H),
7,41-7,45 (t, 1H), 7,91-7,92 (m, J=2,4 Tu, 1H), 11,88 (c, 1H);
Macca (m/z): 277,1 (M+H)"*.

Crammusa 3: N-[(1S,2S)-2-TUIPOKCULIUKJIOTEKCUII] —1- (2-
XJIopIUpUIH-4-maMe i) —4-drop—-1H-nHOoJI-3-kapOoKCcaMn]]

K pacTBOpY N-[(1S,2S)-2-TUOPOKCULIMKJIOTekCUII] —4-pTop—1H-
MHOoJI-3-kapbokcamuna (0,24 o, 0,0008 mMomp) B DMFE (5 ™i) nom N,
npu 25°C pmobaBjanu kapboHaT kajmsg (0,37 1©, 0,0026 Mosb), Momun
kamusa (0,014 r», 0,00008 wmoJp), 4-OpoMMeTUII-2-xXJophupuivH (1-4,
0,25 », 0,0012). PeakKUMOHHYK CMECH IIepeMelNMBaJIM B TeUeHMEe HOUMU

I1pm KOMHaTHOM TeMllepaType. PeaKUMOHHYI CMeCh BJMBaJlM B BOIOY CO

JeopoM (50 M) M 3KCTparuMpoBRasM  sTuijaleTraroM (50 M o x 3) .
OpraHMYeCcKUM  CJIOM IPOMEBAJM  COJIEBHM pPaCTBOPOM (50  w) 17
BHICYIIVBaANIM Han Na,304. OpraHmMueckywn a3y KOHIUEHTPpUMpOBAaJIM IIOI

BakKyyMOM IIJIA IIOJIYyYeHIMA CEPpOI'O OCTaTKa, KOTOpHﬁ 3aTeM OuMiaJlr
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bysm-xpoMaTorpadmer C  MCIOJB30BaHMEeM CMeCHM MeTaHOJ :XJIopohopM
(02:98) C noJsiydeHMeM lIeJIeBOI'O CoeIMHeHud. Bexon: 1,0 © (76%); 1H-
AMP (CDCls, 400 MI'n) O ppm: 1,27-1,44 (M, 4H), 1,79 (M, 2H), 2,11
(M, 2H), 3,49 (m, 1H), 3,87 (M, 1H), 4,29 (c, 1H), 5,34 (c, 2H),
6,88 (¢, 1H), 6,99-7,02 (m, 3H), 7,21 (M, 2H), 8,02 (c, 1H),
8,33-8,34 (»m, J=3,8 T'u, 1H); Macca (m/z): 402,2 (M+H)*

OpuMmeprr 3-19: coenuHeHuda IlpuMepoB 3-19 OBUIM I[IOJIYYEHH IIYTEM
OCYWEeCTBJIEHMUA DKCIEPMMEHTAaJIbHEX [IPpOoLenyp, KaK OIMcaHO B IlIpuMmepax

1l u 2, C HEeKOTOPEMV HEKPUTUUECKVMM MVM3IMEHEHMAMU

[IpmMep XMMueckoe HaBBaHME U JaHHEIS
No. CTPYKTypa OXapaKTEepPM3OBEHBaHUSA
3 'H-AMP (DMSO-de; ,

400  MUw) 0 ppm:

; 1,16-1,29 (M, 4H)?
1,59-1,65 (M, 2H),

1,86-1,98 (M, 2H),

\ \,N 3,29-3,34 (m, 1H),

N 3,56-3,60 (M, 1H),

\ 3,75 (c, 3H), 4,70-

- [ (IR, 2R) -2~ 4,71 (m, 1H), 5,28
TUOPOKCHUUMKIIOTeKCcHII] -1 (1-MeTui— (c, 2H), 6,90-6,95

l1H-mmpason-4-mnMmeTn) —4-pTop—-1H- (M, 1H), 7,17-7,22
MHOOJI-3-KapOoKcaMu (M, 1H), 7,40-7, 44
(v, 1H), 7,45 (c,
1), 7,50-7,52 (m,
J=8,3 Tu, 1H), 7,71
(c, 1H), 8,00 (c,
1H); Macca (m/z):
371,3 (M+H)*?
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IH-sMP (DMSO-dg, 400
F Q MI) O ppm: 1,16-
g OH 1,23 (M, 4H), 1,59-
| | 1,65 (m, 2H), 1,86-
N 1,98 (M, 2H), 3,29-
3,34

h{ (M, 1H), 3,56-
ll\I 3,60 (M, 1H), 4,01
(c, 3H), 4,70-4,71
N-[(1s,28)-2- (m, 1H); 5,81 (c,
TUOPOKCULMKIJIOTeKCUII] —1- (1-MeTuii— 2H), 6,89-6,95 (M,
1H-mvmpoason-3-uameTmi) -4, 7- 1H), 7,09-7,13 (M,
mupTop-1lH-mHmos-3-kapOokcaMmmng 1H), 7,16-7,21 (M,
1H), 7,35-7,39 (T,
1H), 7,43-7,47 (T,
1H), 7,53-7,55 (m,
J=8,2 I'u, 1H), 7,59-
7,61 (m, J=8,5 Tu,
1H), 7,65-7,67 (m,
J=8,1 Tu, 1H), 8,13
(c, 1H) ; Macca

(m/z): 42,1,3 (M+H)
1H-SAMP (DMSO-
F o de, 400 MI'n) & ppm:
E C)H 1,19-1,24 (M, A4H),
| | 1,59-1,62 (M, 2H),
N 1,85-1,88 (M, 1H),
K 1,95-1,97 (M, 1H),
| ’&' 3,27-3,29 (M, 1H),
T- 3,57-3,59 (M, 1H),
N[ (1S, 2S) -2~ 3,76 (c, 3H), 4,65-
TUOPOKCHUUUKIIOTekCcHII] —1—- (1-MeTuii— 06 (mJmaTs T,
1H-tmpazon-4-nameTni) -4, 7- ), o030 (e 2H),
ndTop-1H-MHIOJI-3-KapOOKCaMT 0,8676,88 1),
7,01-7,03 (M, 1H),
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7,40 (c, 1H), 7,48-
7,53 (M, 1H), 7,66
(c, 1H), 8,00 (c,
1H); Macca (m/z):
389,3 (M+H)"*.

F @)
N .
] H OH
N
F N Cl
l/N

N-[(1S,2S)-2-
TUOPOKCULIMKIIOTEeKCHII] —1- (2-
XJopnupuinH-4-munmeTuin) -4, 7-

oudTop-1H-MHOoJ-3-kKapOoKCcaMn

1H-AMP (DMSO-
dg, 400 MIu) O ppm:
1,23 (m, 4H), 1,61-
1,62 (m, 2H), 1,87-
1,97 (M, 2H), 3,40
(m, 1H), 3,60 (M,
1H), 4,66-4,67 (&,
1H), 5,63 (c, 2H),
6,88-6,93 (M, 1H),
6,97-7,04 (M, 2H),
7,22 (c, 1H), 7,66-
7,69 (v, 1H), 8,10
(¢, 1H), 8,35-8,36
(g, J=5,0 TITwua, 1H);
Macca (m/z): 420,3
(M+H) *.

Iz
o™
I

N-[(15,23)-2-

TUIPOKCULIMKIIOTEKCMII] —1— (2-

bropnnpuouH-4-mi-mMeTui) —4-brTop-

1H-munos-3-kapbokcamMun

IH-AMP (DMSO-
dg, 400 MIu) O ppm:
1,17-1,29 (M, 4H) ,
1,59-1,65 (T, 2H),
1,86-1,98 (&mm, 2H),
3,36 (m, 1H), 3,60-
3,61 (m, 1H), 4,69-
4,70 (m, 1H), 5,61
6,92-6,97
7,05-7,06

(c, 2H),
(r, 2H),
(m, J=4,7 7Tu, 1H),
7,15-7,20 (M, 1H),
7,31-7,33 (m, J=8,2

I'm, 1H), 7,51-7,55




44

(T, 1H), 8,11 (c,
1H), 8,16-8,17 (o,
J=5,1 Tu, 1H); Macca
(m/z): 386,3 (M+H)+.
IH-AMP (DMSO-dg, 400
F N . MI'i) O ppm: 3,22-
N 5y 1,29 (m, 4H), 1,60-
| l 1,66 (M, 2H), 1,88-
F N E 1,98 (M, 2H), 3,33-
| N 3,38 (M, 1H), 3,61-
N 3,63 (M, 1H), 4,66-
N-[(15,25)-2- 4,68 (m, 1H), 5,67
TUOPOKCULIMKIIOTEeKCHII] —1- (2- (c, 2H), 6,86
bropnupunouu-4-mameTui) -4, 7- - 6,93 (v, 2H),
oudTop-1H-MHOoJ-3-KapOboKCcaMn 6,96-7,02 (M, 2H),
7,65-7,68 (v, 1H),
8,11 (c, 1H), 8,18-
8,20 (m, 1=5,11 Twu,
1H); Macca (m/z):
404,2 (M+H)*.
IH-aMP (DMSO-dg, 400
F Q MI) O ppm: 1,18-
EI E)H 1,25 (M, 4H). 1,60-
|| 1,66 (M, 2H), 1,87-
N 1,89 (M, 1H), 1,97-
ANE 1,99 (M, 1H), 3,36-
| _N 3,37 (M, 1H), 3,60-
F 3,62 (M, 1H), 4,69-
N-[(1S,28)-2- 4,71 (m, J=4,95 Tu,
ITUIOPOKCULIMKIIOTeKCII] —1- (3- 1H), 5,07 (c, 2H),
brTopnupuIVH-4-maMeTnI) —4-  dTOop- 6,86-6,89 (M, 1H),
1H-uHmoJI- 3-KapBoKCcaMIII 6,94-6,99 (v, 1H),
7,17-7,23 (m, 1H),
7,35=-7,37 (m, J=8,2
T, 1H). 7,51-7,54
(M, 1H), 8,06 (c,
1H), 8,33-8,34 (o,
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J=4,7 Tu, 1H), 8,59
(c, 1H) ; Macca
(m/z): 386,2 (M+H)".
10 IH-AMP (DMSO-dg, 400
F O MI) O ppm: 1,24-
N - 1,29 (M, 4H), 1,60
| H OH |_; ¢ (M, 2H),
N 1,87-1,90 (M, 1H),
F 1,95-1,97 {m, 1H),
3,34-3,35 (M, 1H),
| _N 3,58-3,62 (M, 1H),
F 4,66-4,68 (m,
N-[(15,25) -2~ J=4,95 T, 1H),
TUOPOKCULMKIIOTeKCUII] —1— (3 5,72-5,76 (c, 2H),
dbropnupuouH-4-muameTwni) -4, 7- 6,76-6,79 (M, 1H),
nudTop-1H-uHOoJ-3-kapbokcaMm 6,88-6,93 (M, 1H),
6,97-7,03 (M, 1H),
7,67-7,64 (M, 1H),
8,08 (¢, 1H), 8,33-
8,35 (m, J=4,8 Tu,
1H), 8,60 (c, 1H);
Macca (m/z): 404,2

(M+H) *.
11 IH-AMP  (CDCls 400
F 0 MI) O ppm: 1,33-
N z 1,48 (M, 4H), 1,79
g PO e, 200
N (M, 2H), 3,47-3,51
X F (M, 1H), 3,88 (M,
| 1H), 4,25 (c ymup.,
= 2N 1H), 5,42 (c, 2H),
N-[(1S,2S)-2- 6,27-6,28 (M, 1H),
TUIPOKCULIMKIIOTEeKCMII] —1- (2, 5- ©,98-7,09 (M, 28),
7,21-7,23 (M, 2H),
IUOTOPIUPUOUH-4-MJMeTI1) —4-dTop— 803 (c, 1H), 8,11
1H-mHmoJs-3-kapOoKCcaMm (, 1H) ; Macca
(m/z): 404,2 (M+H)".
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12 1H-sMP (DMSO-
F Q de, 400 MI'n) O ppm:
H HH 1,23 (m, 4H), 1,63
| | (M, 2H) , 1,87-1,96
N - (m, 2H), 3,51 (M,
F | X 1H), 3,60 (M, 1H),
g ~N 4,66 (M, 1H), 5,73
(C/ 2H)/ 6/ ol (C,
N-[(1S5,2S8)-2-
1H), 6,91-7,02 (M,
ITUOPOKCULIMKIIOTeKCMII] —1- (2, 5-
2H), 7,66 (M, 1H),
oudTopnupuonH-4-munvmeTn) -4, 7-
8,04 (c, 1H), 8,31
nudTop-1H-MHOoJ-3-KapbokcaMmn
(c, 1H) ; Macca
(m/z): 422,3 (M+H)".
13 H-AMP (DMSO-
F O dg, 400 MI'u) & ppm:
N - 1,23-1,24 (M, 4H)
H OH 14 14 14 14
| | 1,60-1,065 (M, 2H),
N 1,86-1,89 (M, 1H),
| N 1,96-1,98 (M, 1H),
E ~N 3,43-3,46 (M, 1H),
F 3,57-3,60 (M, 1H),
4,69-4,71 (m, J=4,5
N-[(1S,28)-2-
T'm, 1H), 5,74 (c,
TUIPOKCULIMKIIOTEeKCUII] —1- (2, 3-
2H), 6,76-6,77 (M,
IUOTOPIUPUOUH-4-MIIMeTIII) —4—-dTop—
1H), 6,95-7,00 (M,
1H-munosi-3-kapbokcamMun
1H), 7,18-7,23 (M,
1H), 7,36-7,38 (o,
J=8,1 Iu, 1H), 7,52-
7,56 (m, 1H), 7,93-
7194 (.HI J:4/4 PLL.
1H), 8,06 (c, 1H);
Macca (m/z): 404,2

(M+H)

+
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14 1H-aMP (DMSO-
F Q de, 400 MI'n) O ppm:

— H :f)H 1,23-1,25 (v, 4H),

1,60-1,66 (M, 2H),

N 1,87-2,00 (M, 2H),

| 3,40 (m, 1H), 3,60-

=N 3,61 (M, 1H), 4,71-

N-[(1S,28)-2- 4,72 (m, 1H), 5,57
TUIPOKCULIMKIIOTeKCMII] —1- (1- (c, 2H) , 6,90-6,95
IUpUOUH-4-maMeTui1) —4-prop-1H- (M, 1H), 7,13-7,16
MHOOJI-3-KapboKcaMu (M, 1H), 7,18-7,20
(, J=7,9 Tu, 1H),

7,27-7,30 (M, 1H),

7,33-7,35 (d, J=8,2

T'm, 1H), 7,46-7,49

(v, 1H), 7,73=-7,77

(v, 1H), 8,09 (c,

1H), 8,50-8,52 (m,

J=4,1 Tu, 1H); Macca

(m/z): 368,3 (M+H)".

15 1H-AMP (DMSO-
F Q de¢, 400 MI'n) O ppm:

H OH 1,16-1,24 (M, 4H),

| N | 1,59-1,65 (M, 2H),

1,85-1,97 (M, 2H),

\ \,N 3,29-3,34 (M, 1H),

NH 3,58 (M, 1H), 4,70-

N-| (1S,2S8)-2- 4,71 (m, 1H), 5,31
TUIPOKCULIMKIIOTekCcHII] —1- (1H- (c, 2H) , 6,90-6,95
npasoJi-4-uiaMeTni) —4- brop-1H- | (m, 1H), 7,17-7,20
VMHIOOJI-3-KapbOoKcaMu (M, 1H), 7,40-7,44
(v, 1H), 7,51-7,54

(M, 2H), 7,81 (c,

1H), 7,99 (c, 1H),

12,79 (c ymmp., 1H);
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Macca (m/z): 357,3

(M+H) *.
16 TH-AMP _ (CDCls,
F o) 400 MI'1) o ppm:
@I\—/lﬁku E)H 1,25-1,36 (M, 4H),
1,75-1,78 (M, 2H),
N 2,04-2,13 (M, 2H),
I\K\N 3,44-3,49 (M, 1H),
S\’( 3,84-3,86 (v, 1H),
Br 4,30-4,31 (c yump.,
N-[ (1s,28)-2- 1H), 5,43 (c, 2H),
ITUOPOKCULIMKIIOTeKCHI] —1- (2- 0,96-7,01 (M, 1H),
BpOMTHa30JI-5-1MIMe T ) —4— oTop- | 7,15-7,23 (M, 3H),
1H-uHmoJi-3-KapBoKcaMmul 7,49-7,52 (M, 1H),
7,98 (c, 1H); Macca
(m/z): 452,2,454,2

(M+H) *.
17 IH-aMP (DMSO-
F Q dg, 400 MI'u) & ppm:
©|\_/|(\LN L’OH 1,17-1,24 (v, 4H),
1,48-1,51 (T, 3H),
N 1,59-1,65 (M, 2H),
%:H:——ﬂ 1,86-1,88 (M, 1H),
N,N 1,96-1,98 (M, 1H),
K 2,78 (c, 3H), 3,59-
N[ (1, 25) —2- 3,61 (M, 1H), 3,69-
IUAPOKCULIMKIIOTeKCIII] —1— (1-5Tumi- 3,73 (w28, 4, 70-
5-MeTmi- 1H-nmpasosi-4-maMeTut) —4— 471 my J=4, T T
dTop-1H-uHOoI-3-KapBoKcaMu 1), 5,28 (e, 2H),
6,90-6,95 (M, 1H),
7,18=-7,22 (M, 1H),
7,40-7,45 (M, 2H),
7,50-7,52 (m, J=8,27
'm, 1H), 7,71 (c,
1H), 8,00 (c, 1H);
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Macca (m/z): 399,3
(M+H) *.
18 1H-saMP (DMSO-
F o) de, 400 MI'n) O ppm:
H :OH 1,16-1,33 (M, 4H),
| | 1,60-1,66 (m, 2H),
N 1,87-1,99 (M, 2H),
S 3,29-3,34 (m, 1H),
ﬁ> 3,58-3,02 (M, 1H),
4,70-4,71 (o 1H)
N-[(1S,2S)-2- ’ ’ ’ ’
5,65 (c, 2H), 6,90-
ITUOPOKCULIMKIIOTeKCHII] —1—
6,96 (M, 1H), 7,14-
(6eHzO0THa30JI- 6—MIMeTHII) —4-dTOopP-
7,19 (m, 1H), 7,42-
1H-munoJsi-3-kapbokcamMmng
7,51 (m, 3H), 8,04-
8,09 (M, 2H), 8,16
(c, 1H), 9,37 (c,
1H) ; Macca (m/z):
424,20 (M+H)*.
19 IH-aMP (DMSO-
O
F de¢, 400 MI'n) O ppm:
N -
| | H OH 1,25-1,39 (M, 4H) ,
N 1,75-1,77 (M, 2H),
2,06-2,13 (M, 2H),
I h 3,43-3,48 (M, 2H),
NI
Lj 3,83-3,85 (M, 1H),
E 4,31-4,33 (T, 1H),
4,38-4,40 T 1H
N‘[(lS,ZS)—Z— 7 7 ( 7 )/
4,65-4, 68 (T, 1H),
TUIPOKCULIMKIIOTeKCHII] —1- (1- (2-
4,77-4,79 (T, 1H),
dbropsTuir) ~11H-ntmpa3zoin—-4-
5,20 (¢, 2H), 6,92-
niaMeT™uJI) —4-prTop-1H-MHIOI-3—
6,98 (M, 1H), 7,17-
KapbokcaMum
7,24 (M, 3H), 7,39
(C/ 1H)/ 7/48 (C,
1H), 7,96 (¢, 1H);
Macca (m/z): 403,2
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(M+H) *.

Npumep 20:
N-[(1S,2S)-2-TMIPOKCUIIMKJIOTEKCUII] —1— (2-MeTUJICYJIEQaHWUII—

ouprouH-4-miaMe i) -4, 7T-oudTop—-1H-MHOoJI-3-kKapOoKCcaMn

Br

|\
N/F

K CYCIIEH3UNA N-[(1S,2S) - 2-TUOPOKCULIUKIIOTEeKCUII] —1- (2-
bropnmpuomuu-4-mnmeTni) -4, 7-oudTop-1H-MHOoJI-3-kapboKkcaMmna
(Mpumep 8, 0,050 r, 0,00012 mojawr) B THF (10 M) noBaBJdJaM HaTPUM
mnoMmeTusiat (0,020 r©, 0,00029 mMoJb) M HarpeBaJu Ho 60°C B TeueHMe
3 4YacoB. PeakUMOHHYI CMeCh OXJIaXOajM OO KOMHATHOM TeMIepaTypH U
BJIMBAJIM B BOOY. BOINHEI CJIOM BSKCTpalMpOoBaliM »TuUialeTaToM (25 M x
3) . OpraHMuecCcKuM CJIO¥ BHCymMBaJIM Hal Na,S0; M KOHLUEHTPUPOBAJM IIOI
BakKyyMOM IJIiSg IIOJIydeHUsS CHPpOI'O OCTaTKa, KOTOPHM 3aTeM OuMIan
npenapatueHoM TLC, MCHOOJIBE3YA 3STUJalleTaT, C IIOJydeHUEM LeJIeBOTO
COenVHEHNA .

Buxonm: 9,0 Mmr (16,5%); 'H-AMP (DMSO-d6, 400 MI'n) & ppm: 1,24
(M, DbH), 1,060-1,66 (M, 2H), 1,87-1,90 (M, 1H), 1,94-1,97 (M,
1H), 2,46 (¢, 3H), 3,34-3,35 (m, 1H), 3,60 (M, 1H), 5,55 (c,
2H), 6,71-6,73 (m, J=4 Tu, 1H), 6,86-6,92 (M, 1H), 6,97-7,02 (M,
2"H), 7,65-7,68 (m, 1H), 8,09 (¢, 1H), 8,35-8,36 (m, J=5,1 Tu,
1H); Macca (m/z): 432,2 (M+H)"*.

pumep 21:

N-[(1S,2S)-2-TMOPOKCUIIMUKJIIOTEKCUII] —1— (2-MeTUJICYJILEDaHWUII—

nmpuOuH-4-mimMe 1) —4-prop—-1H-mHDos-3-kapbokcamMun
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N .
|| H OH
N
| ~-N
S\

llesleBOe CcoOeOMHEeHMEe IIOJIydajlM DSKCIEPMMEHTAaJIbHOM MIPOoLenypou,
Kak omnmcaHo B IlpumMepe 20 C MCHOJB30BaHUEM IIpuMepa 7 C HEKOTOPHBMMU
HEKPUTUUECKYMM M3MEHEHNAMN .

'H-saMP (DMSO-d6, 400 MI'u) 6 ppm: 1,18-1,23 (M, 4H), 1,33-
1,35 (m, 1H), 1,60-1,66 (M, 2H), 1,87-1,89 (M, 1H), 1,97-1,99
(m, 1H), 3,33-3,38 (M, 3H), 3,40-3,48 (M, 1H), 4,70-4,71 (&,
1), 5,50 (¢, 2H), 6,79-6,81 (m, 1lH), 6,92-6,97 (M, 1H), 7,11
(¢, 1), 7,15-7,21 (m, 1H), 7,31-7,33 (m, 1H), 7,51-7,55 (M,
1H), 8,10 (¢, 1H), 8,34-8,35 (M, 1H); Macca (m/z): 413,51 (M+H)"*.

puMmep 22:

Inc—-N- (3-dpToprnunepunH—4-mi) —1- (2-pTopnUpUONH-4 -MJIME TUJI) —

4, 7-mudrop-1H-mHOos-3-kapbokcaMua ruapoxjopun (Mz3omep-1I)

NH
F Q HCl

Cranusa 1: umc-Tper-0yTmi—4-{[4, 7-oudrTop-1- (2-¢pTopnmpunmuH—4-
niMeT1) — 1H-MHnoJi—-3-kapOOHWII | —aMVHO } —3-0Top—IulepuanuHa—1-
kapbokcunaT (M3oMep-1)

lesleBOe CoOeIMHeHMEe CHHTE3MPOBaJIM IIPOLeNypol, OIMCAHHOM B
Ipumepe 1 crammua (2), C UCHOJB30OBaHMeM 1-(2-¢Top-nmMpunouH—-4-
niaMeTwny) -4, 7T-oudTop-1H-uHOOJI-3-KapOOHOBOM  KMCJIOTH U  LUC-TPeT-—

Oy TUII-4-aMMHO-3-pTOop—UIepuIH—-1-KapBokcuilaTa (U30oMep-1), (I-
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9a) . IoJyUeHHHM CHPOM MOPOOYKT »majiee ouMmaar OQJIsm-xXpoMaToTrpadmren
(MeTaHoJI: DCM (1: 99)) ¢ HnDojgiyueHMeM lleJIeBOTO COeIMHEeHMI.

Buxom: 1,0 © (83%). 'H-AMP (DMSO-d6, 400 MIhu) & ppm: 1,40
(¢, 9H), 1,68-1,74 (M, 2H), 2,81-3,25 (M, 2H), 3,90-4,05 (M,
1H), 4,15-4,23 (m, 2H), 4,75-4,87 (m, 1H), 5,67 (c, 2H), 6,87-
6,93 (m, 2H), 6,97-7,03 (M, 2H), 7,99-8,02 (M, 1H), 8,15 (c,
1H), 8,19-8,20 (M, 1H); Macca (m/z): 507,2 (M+H)".

Cramua 2: umuc-N-(3-dbTopnunepunmuu—-4-wmi)-1- (2-¢pTopnmpunmuH—4-—
ninMeTw1) -4, /-oudrop-1H-mHOo-3-kKapOoKkcaMmuI ITuuopoxjopun (MsoMmep-
1)

K OXJIaXIOEeHHOMY oo 0-10°C pacTBoOpyY [IOJIYYEHHOT'O BRHIIE
coenuHenus (0,675 r©, 1,328 mMogkr) B DCM (10 wMja) mom N, MeIJIEHHO
nobaBiaaau sdmpHyn HC1 (33% Bec./Bec., 0,243 1, 6,64 mMojb). Ilocie
noBaBJIeHMS peaKUMOHHYID Maccy HaTrpeBaiu no 25°C u nepeMemmBalr B
TedeHUe 2 YacoB.

PeaKUMOHHYI MacCCy KOHLEHTPMPOBAJM II0I BaKyyMOM. PeaKUMOHHYIO
Maccy pacTupaay C IOUBTUIIOBEM »oupoM (5 MI X 2), pacTBOPUTEIL
OTOUIIL TPOBEBAJM, W TBepAbe BelecTBa BHCYMMBAJIM 100 BaKYyMOM C
IIOJIyYeHMeM LeJIEBOTO COeIOMHEeHUS.

Buxonm: 0,650 o (96,5%); !H-AMP (DMSO-d6, 400 MIwu) & ppm:
1,88-2,01 (m, 2H), 3,12-3,18 (m, 2H), 3,58-3,63 (M, 2H), 4,30-
4,38 (M, 1H), 5,01-5,13 (m, 1H), 5,68 (c, 2H), 6,86-6,94 (M,
2H), 6,99-7,05 (M, 2H), 8,15 (¢, 1H), 8,19-8,21 (M, 2H), 8,60-
8,63 (M, 1H), 9,06-9,08 (M, 1H); Macca (m/z): 407,2 M+H)".

puMmep 23:

umuc—-N- (3-dbToprnunepunH—4-mi) —1- (2-pTopnUpUOINH-4 -MJIME TUJI) —

4, 7-mudrop-1H-mHOos-3-kapbokcamMua IruapoxJjopun (Mzomep-I1T1)

NH
F Q HCI
] N
N
F T
N

Cranusa 1: uuc-Tper-0OyTmin—4-{[4, 7-oudrTop-1- (2-¢TopnmpunmuH—4-
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niMeT1) — 1H-MHnoJi—-3-kapOOHWII ] —aMVHO } —3-0Top—IUuiepuonuHa—1-
kapbokcuyuaT (M3oMep-11)

IleJleBOe COeIMHEeHMe CHHTe3MpOBaJM M[OpolLelypol, ONMCaHHOW B
lpumepe 1 crTammuda (2), C MCIOOJB30BaHueM 1- (2-dTop-nupuamH-4-

nwiMeTwn) -4, 7T-oudTop-1H-MHOOJI-3-KapOOHOBOM  KMCJIOTH U  LUC-TpeT-—

Oy TUII—-4-aMMHO—-3—-QTOop—UIlepuIH—1-KapBokcuilaTa (U30oMep-11), (I-
9b) . ToJydeHHBM CHPOM OPOOYKT Hajiee ouMmar OQJIsM-xXpoMaToTpadren
(MeTaHOJI:DCM (1:99)) c mnojgydeHHMeM 1eJIeBOT'O COeIMHEeHMH.

Bmxonm: 0,092 » (85%). 'H-AMP (CDCls, 400 MI'u) O ppm: 1,48
(c, 9H), 1,86-1,88 (m, 2H), 2,86 (M, 2H), 3,47-3,49 (M, 2H),
4,28-4,38 (M, 1H), 4,73-4,85 (m, 1H), 5,51 (c, 2H), 6,58 (c,
1H), 6,85-6,88 (m, 3H), 7,36-7,51 (m, 1H), 7,95 (c, 1H), 8,1l6-
8,18 (m, J=5,1 T'u,1H); Macca (m/z): 507,2 (M+H)"*.

Cragua 2: uuc N—-(3-dbropnunepunmuua-4-ui)-1- (2-dropnmnpmuonHa-4-
mwimMeTw) -4, 7T-oudTop-1H-uHnos-3-kapbokcaMmun TIuapoxjiopun  (MzoMep-—
I1)

IleJleBOe COEAOMHEHMEe CHHTe3MpOBaJM MIPOLenypoM, OIMCaHHOM B
opuMepe 22, cragua 2, C MCHOoJIb30BaHmMeM TpeTr-0yTtuin-4-{[4,7-
oudpTop—-1- (2-pTopnupunmui-4-maMeTn1) - 1H-MHOoJI-3-KapOOoHMII] —aM1HO } —
3-prop-nunepuIuH-1-kapbokcuiaTra (Mzomep-I1).

Buxopm: 0,039 o (97,2%). 'H-AMP (DMSO-d6, 400 MIwu) & ppm:
1,87-2,04 (m, 2H), 3,12-3,18 (m, 2H), 3,58-3,63 (M, 2H), 4,30-
4,38 (M, 1H), 5,01-5,13 (m, 1H), 5,68 (c, 2H), 6,86-6,94 (M,
2H), 6,99-7,05 (M, 2H), 8,15 (¢, 1H), 8,19-8,21 (M, 2H), 8,60-
8,63 (M, 1H), 9,06-9,08 (M, 1H); Macca (m/z): 407,2 (M+H)" .

Mpumep 24:

TpaHCc—-N- (3-¢Toprnunepunna—-4-ui) —1- (2-dpTopnnpnInH—4 -UIIMEe TUJII) —

4, 7-mudrop-1H-mHOos-3-kapbokcamMua ruapoxJjiopun (Mzsomep-1)
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HCI

~-N

Cranua 1: TpaHCc-TpeT-0OyTui-4-{[4, 7-oudrop-1- (2-¢pTOoOpnIMpPUINH—
d-mMeTni1) —1H-MHOoJI-3-KapOOHWII ] —aMMHO } —3—-QTOp—NUIlepUONH—-1 -
kapbokcuiaT (M3oMep-1)

ITeJljeBOe CoOeIMHEHMEe CHHTEe3MPOBaJM MIpolelypoM, OIMCAaHHOM B
Ipumepe 1, crazmusa (2), C MUCHOJb30OBaHMeM 1- (2-@TopnupunonH-—-4-
mwiMeTns1) -4, 7-oudbTop- 1H-MHOOJI-3-KapOOHOBOM KUCJIOTH ¥ TpaHC-TpeT-
OyTuiI-4-aMmMHO-3-dpTopnunepuInH-1-kapbokcuiara (Mzomep-I), (I-9c).
[Ioly4yeHHHY  CHPOM IMNPOOYKT Iajlee ouMmagu  QJsm-xpoMaTorpaduent
(MeTaHOJI:DCM (1:99) c nojydeHHUeM LeJIeBOT'O COeIOMHEeHMS.

Buxom: 0,05 r (60%). 'H-AMP (CDCls, 400 MI'u) 8 ppm: 1,47 (c,
9H), 1,58-1,62 (M, 2H), 2,22-2,26 (m, 1H), 3,18-3,23 (M, 2H),
3,79-3,82 (M, 1H), 4,38-4,40 (m, 1H), 4,41-4,54 (M, 1H), 5,51
(¢, 2H), 6,58 (¢, 1H), 6,85-6,89 (M, 3H), 7,14-7,21 (M, 1H),
7,98 (¢, 1H), 8,16-8,18 (m, J=5,1 Tu, 1H); Macca (m/z): 507,3

(M+H) .

Cranusa 2: TpaHCc-N- (3-¢Topnuniepunria—-4-mi) —1- (2-0TopIUpUIH—
d-mnmMeTwuin) -4, 7T-oudrop-1H-mHDosI-3-kapbokcamMung TUIPOXIIOPUL
(Mz30oMep-1)

leleBOe CoOeIOMHeHMe CHHTE3MPOBaJIM IIPOLeNypoy, OIMCAHHOM B
npuMepe 22, cramguga (2), C MCIOJB30BaHMeEM TpaHC-TpeT-0yTuii—4-
{[4,7-mudTop-1- (2-dpTopnupunnH-4-maMeTn1) - 1H-mHOoia-3-KapBoHMII] —
aAMUHO } —3-¢QTop-nullepuanH—-1l-kapbokcunaTra (MzomMep-1I).

Buxonm: 0,035 r (90%). 'H-AMP (DMSO-d6, 400 MI'u) & ppm: 1,78-
1,82 (m, 1H), 2,11-2,13 (m, 1H), 3,12-3,18 (M, 1H), 3,26-3,29
(M, 2H), 3,56-3,59 (M, 1H), 4,33-4,34 (M, 1H), 4,79-4,92 (M,
1H), 5,68 (¢, 2H), 6,85-6,93 (M, 2H), 6,99-7,05 (M, 2H), 8,14
(¢, 1H), 8,19-8,21 (m, J=5,1 Tu, 1H), 8,35-8,37 (m, J=7,6 Tu,
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1H), 9,05 (¢ ymmp., 1H), 9,25 (¢ ymup., 1H); Macca (m/z): 407,2
(M+H) *.

Npumep 25:

Tpauc—-N- (3-¢Toprnunepuina—-4-mi) —1- (2-pTopInpnInH—4 -UIIMe TUJIT) —

4, 7-mudrop-1H-MHOosI-3-kapbokcamMua ruapoxJjopun (Mzomep-1T1)

NH
F Q HCl

Cragua 1: TpaHc-TpeT-OyTmin 4-{[4,7-nudrTop-1- (2-dTOopIMUPUIMUH-
d-myMeTui1) — 1H-rHOoJ—-3-KapOOoHUII ] —aM/HO } —3-QTop—IIUIIepUIUH—1 -
kapbokcuuaT (M3omep-11)

[leJleBOe COEAOMHEHMEe CHHTe3MpPOBaJiM MIPOLenypoM, OIMCaHHOM B
IIpumepe 1, crazmusa (2), C MCHOJBb30OBaHMeEM 1- (2-¢TopnupunouH-4-
nwiMeTwuy1) -4, 7T-oudTop-1H-MHOOJI-3-KapOOHOBOM KMCJIOTH M TpPaHC-TpeT-—
OyTUII-4-aMMHO-3-pTop-—nunepuarH-1-kKapbokcuiaTa (U30oMep-11), (I-
9d) . IIoJIyUeHHH CHPOM MOPOOYKT nmajiee ouMmaar QJIsm-xpoMaToTrpadmrent
(MeTaHOJI:DCM (1:99) c mnojyudeHHMeM leJIeBOTO COeIMHeHMI.

Buxom: 0,05 © (90%). 'H-AMP (CDCls, 400 MI'u) & ppm: 1,48 (c,
9H), 1,86-1,88 (M, 2H), 2,86 (M, 2H), 3,47-3,49 (M, 2H), 4,28-
4,38 (M, 1H), 4,73-4,85 (M, 1H), 5,51 (¢, 2H), 6,58 (c, 1H),
6,85-6,88 (M, 3H), 7,36-7,51 (m, 1H), 7,95 (¢, 1H), 8,16-8,18
(m, J=5,1 T'u, 1H); Macca (m/z): 507,2 (M+H)".

Cranusa 2: TpaHCc-N- (3-¢Topnuniepunnia—-4-mi) —1- (2-0TopIUupUIH—
d-mmMeTuin) -4, 7T-oudprop-1H-mHDoJI-3-kKapbokcamMung TUIPOXIIOPUL
(U3oMep-T11)

lesleBOe COeIMHeHMe CHHTE3MPOBaJIM IIPOLeNypoy, OIMCAHHOM B
npuMepe 22, cramuga (2), C MWMCIOJNB30BaHMEM TpaHC-TpeT-0yTuii—4-
{[4,7-mudTop-1- (2-dpTopnupunnH-4-maMeTnJ1) - 1H-mHnoiI-3-KapBoHMII] —
aMVHO } —3-dTop-—ImlepuInH-1-kapbokcuiiara (M3omep—-11).

Buxonm: 0,035 r (90%). 'H-AMP (DMSO-d6, 400 MI'u) & ppm: 1,78-
1,82 (m, 1H), 2,11-2,13 (m, 1H), 3,13-3,18 (M, 1H), 3,25-3,29
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92 (M,
, 8,14

407, 2

(M, 2H), 3,55-3,59 (M, 1H), 4,33-4,34 (m, 1H), 4,78-4,
1H), 5,68 (¢, 2H), 6,85-6,93 (M, 2H), 6,99-7,05 (M, 2H)
(¢, 1H), 8,19-8,21 (m, J=5,1 Tu, 1H), 8,35-8,37 (m, J=7,7 Tu,
1H), 9,05 (¢ ymmp., 1H), 9,24 (¢ ymup., 1H); Macca (m/z):
(M+H) *.
IpumMmeprsl 26-46: coenuHeHud IllpuMepoB 26-46 ObUIM IIOJIYYeHE]

IIyTeM OCYmMEeCTBIJIECHMA OSKCIIEPpMMEHTAaJIBHEIX TIIpoLlelyp,

[IpumMmepax 22-25,

C HEeKOTOPEMV HEKPUTUUECKVMM M3IMEHEHMAMNU

Kakr OIIMCaHO B

[IpyMep XMMuyeckoe HaBBaHUE U JaHHEIS
No. CTPYKTyPa OXapaKTepPUBOBHBAHUS
26 NH 'H-sIMP  (DMSO-ds,
E > HCI 400 MI'u) & ppm: 1,85-
I | H F 1,90 (m, 1H), 1,96-
N 2,05 (M, 1H), 3,05-
F SN 3,16 (m, 1H), 3,27-
- I _N 3,30 (m, 1H), 3,34-
3,37 (m, 1H), 3,55-
uuc—-N- (3-pToprnmunepunmH—4- 3,61 (M, 1H), 4,30-
mi) -1- (3-dpTopnupuanH-4- 4,38 (M, 1H), 5,0-
niMeT) -4, 7-oudrop-1H-mHOOI-3- 5,12 (M, 1H), 5,74
KapBokcaMmnn TUOPOXJIOPUA | (. 2H) , 6,79-6,82
(Msomep—1I) (M, 1H), 6,88-6,94
(M, 1H), 6,99-7,04
(M, 1H), 8,13 (c,
1H), 8,17-8,20 (M,
1H), 8 35-8,36 (m,
J=4,8 TIu, 1H), 8,62
(c, 1H), 8,68-8,71
(M, 1H), 9,33 (M,
1H) ; Macca (m/z) :

407,2 (M+H)*.
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277 NH H-sIMP  (DMSO-de,
F Q HC| | 400 MI'u) & ppm: 1,89-
H F 2,00 (M, 2H), 3,1-
| N l 3,16 (M, 2H), 3,26-
N Cl 3,30 (M, 2H), 4,25-
| 4,35 (M, 1H), 5,01-
2N 5,13 (d, 1H), 5,60
umc-N- (3-pTopnuneprnanu—4- (c, 2H), 6,94-6,99
wi1) —1- (2-xXJIopnmMpnuonH=-4- (M, 1H), 7,13-7,14
niMe 1) —4-¢prTop-1H-mMHOOI-3- (M, 1H), 7,18-7,20
KapOokcaMm IMAPOXJIOPUL | (M, 1H), 7,31 (c,
(Msomep-1) 1H), 7,34-7,36 (M,
1H), 8,02-8,06 (M,
1H), 8,17 (¢, 1H),
8,35-8,36 (M, 1H),
8,64-8,66 (M, 1H),
9,18-9,21 (M, 1H) ;
Macca (m/z): 405, 2

(M+H) *.
28 NH 'H-AMP  (DMSO-ds,
3 Q HCI 400 MI'u) & ppm: 1,87-
| H F 2,00 (M, 2H), 3,09-
N 3,18 (M, 2H), 3,57-
F ~C 3,63 (M, 2H), 4,30-
| zN 4,38 (M, 1H), 5,01-
uuc-N- (3-0Topnunepunmua—4-— 5,13 (d, 1H), 5,65
mi1) —1- (2-xJjopnupnana-4- (c, 2H), 6,88-6,94
vMeTus1) -4, 7-mubrop- 1H-uumon-3- | (M, 1H), 6,99-7,06
KapBOKCaMII munpoxsopun | (M, 2H), 7,22 (c,
(PaliemarT) 1H), 8,15 (¢, 1H),

8,20-8,22 (M, 1H),

8,36-8,37 (mm, J=5,0
T, 1H), 8,60-8,63
(M, 1H), 9,05-9,07

(M, 1H); Macca (m/z):
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423,2 (M+H) ™.

29 NH H-AMP  (DMSO-de,
F Q HCI 400 MI'u) & ppm: J,86-
N

| | H F 2,02 (M, 2H), 3,08-
N 3,16 (m, 2H), 3,57-
F N Cl 3,63 (M, 2H), 4,30-
| _N 4,37 (m, 1H), 5,00-
5,12 (m, 1H), 5,65
uuc—-N- (3-pToprnmrnepmomH—4- (c, o), 6,88-6,94
ni) —-1- (2-xJopnmupunnH—4-— (M, 1H), 6,99-7,06
nimeTus) -4, 7T-oudpTop—-1H-UHIOI- 3~ (M, 2H), 7,22 (c,
KapbokcaMum TUOPOXJIOPUL 1H), 8,15 (c, 1H),
(M3omep-1) 8,20-8,22 (v, 1H),
8,306-8,37 (om, J=5,0
', 1H), 8,68-8,71
(M, 1H), 9,32-9,35
(M, 1H); Macca (m/z):

423,2 (M+H)™*.
30 —NH 'H-SMP  (DMSO-ds,
F Q HCl | 400 M) & ppm: 1,92-
H F 2,02 (M, 2H), 3,08-
| N | 3,17 (M, 2H), 3,27-
3,38 (M, 2H), 4,30-
4,38 (M, 1H), 5 01-
= 5,13 (m, 1H), 5,48

unuc—-N- (3-pToprmunepuama—4-
i) -1-(4-dpropbenzmi) -4-pTop—-1H-
MHIOOJI—3— KapBokcaMmnn

runpoxJjopun (Msomep-1)

(c, 2H), 6,91-6,96
(M, 1H), 7,14-7,21
(M, 3H), 7,31-7,35
(M, 2H), 7,40-7,42
(m, J=8,3 7Tu, 1H),
7,92-7,95 (T, 1H),
8,16 (¢, 1H), 8,61-
8,64 (m, 1H), 9,12-
9,14 (M, 1H),; Macca
(m/z): 388,3 (M+H)".
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—NH

31 'H-SMP  (DMSO-ds, 400
F Q HCl | vry) 6 ppm: 1,89-2, 00
N (M, 2H), 3,11-3,14

H F
| (M, 2H), 3,56-3,59
N (M, 2H), 4,29-4,37
F (M, 1H), 5,00-5,12
(m, 1 H), 5,53 (c,
2H), 6,86-6, 90 (M,

F

umc—-N- (3-0dTopnunepmunmu—4- 2H), Tr 157,23 (M,
4H), 8,15 (c, 2H),

i) —-1- (4-dpropOeHszui) -4, 7-

8,61-8 63 (M, 1H),
ondTop-1H-MHOoJs-3-KapOoKcaMmn 9,09-9,12 (M, 1H) ;
ruppoxyopurn  (Msomep-1I) Macca (m/z): 406,2

(M+H) *.

32 - NH 'H-AMP  (DMSO-de,
F Q HCl 400 MI'u) O ppm: 1,86-

H F 1,89 (M, 1H), 1,94-

l N l 2,03 (M, 1H), 3,11-

F 3,13 (m, 1H), 3,26-

3,34 (m, 2H), 3,56-

F 3,58 (m, 1H), 4,28-

4,36 (M, 1H), 5,00-

unuc—-N- (3-pToprnunepunmH-—4-

5112 (rH’ 1H)[ 5,53
i) -1-(4-propbenzui) -4, 7-

(c, 2H), 6,85-6,91
oudTop-1H-MHOoJ-3-kKapOoKCcaMnL

(M, 1H), 7,00-7,04
runpoxJjopun (Msomep—-1T1)

(M, 1H), 7,15-7,25

(M, 4H) , 8,16 (c

ymnp., 2H), 8,63-8-65

(m, J=9,24 TIu, 1H),

9,17-9,19 (m, J=9,84

T'u, 1H); Macca (m/z):

406, 4

(M+H) *.
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33 NH TH-AMP  (DMSO-dg,
F Q HCl | 400 MI'u) & ppm: 1,91-
— H E 1,99 (M, 2H), 3,09-
3,17 (m, 2H), 3,27-
N 3,34 (M, 2H), 4,29-
4,39 (M, 1H), 5,01-
c 5,13 (m, 1H), 5,56
Lol - . ) (c, 2H), 6,93-6,98
unuc-N- (3-dTopnurnepmomnya—4- (M, 1H), 7,13-7,27
ui) —1-(2-propOensmi) —4-pTop—1H- | (M, 4H) , 7,34-7,39
MHOOJI-3-KapOoKkcaMull TUIPOXJIOPHUI | (M, 1H), 7,40-7,43
(MzoMep-1) (m, J=8,2 7TITu, 1H),
7,95-7,98 (m, 1H),
8,07 (c, 1H), 8,61
(M, 1H), 9,01-9-03
(M, 1H); Macca (m/z):
388,2 (M+H)™*.
34 NH IH-sIMP  (DMSO-ds,
F Q HC| | 400 M) & ppm: 1,88-
— H - 1,99 (M, 2H), 3,12-
3,15 (M, 2H), 3,28-
N 3,30 (M, 2H), 4,22-
4,38 (M, 1H), 5,01-
Cl 5,13 (m, 1H), 5,50
(c, 2H), 6,92-6,97
[Inc—-N- (3-dToprmunepnunmua-—4-
(MI 1H)I 7/12 (C,
mi) -1- (4-xjopBeHzui) —4-pTop—-1H-
1H), 7,16-7,21 (M,
MHIOJI-3-KapboKkcaMnl I'MIPOXJIOPUD
1H), 7,26-7,28 (m, J=
(M30oMep-1)
8,3 TITwu, 2H), 7,37-
7,41 (v, 3H), 7,95-
7,99 (v, 1H), 8,16
(c, 1H), 8,58-8, 60
(m, 1H), 8,95-8 98
(M, 1H); Macca (m/z):
404,2 (M+H) ™.




35 o NH IH-4gMP  (DMSO-dg, 400
F HCl | yrn) 6 ppm: 1, 92-1-99
H E {m, 2H), 3,12-3,16
| (M, 2H), 3,42-3,57
N (o, 2H), 3,71 (s,
O\\ 3H), 4,30-4,40 (M,
1H), 5,02-5,13 (m,
m), 5,46 (c, 2H),
unuc—-N- (3-dToprnunepmuamHi - 6,77-6,79 (m, J=7,3
uit) —4-pTop-1- (3-MeTokCcHbensui) - | I'u,  1H), 6,84-6,85
1H-MHOoJI-3-KapOoKcaMu (M, 2H), 6,91-6,96
(M, 1H), 7,16-7,26
TUOpoxXJiopun (m3omMep—1)
(M, 2H), 7,39-7,41
(o, J=8,1 I'm, 1H),
7,93-7,96 (T, 1H),
8,14 (c, 1H), 8,59
(¢ ymmp., 1H), 9,04
(bs. 1H) ; Macca
(m/z): 400,3 (M+H)".
36 —NH IH-AMP  (DMSO-ds,
O
F HCI 400 MI'u) O ppm: 1,91-
N
| | H F 2,02 (M, 2H), 3,11-
N 3,13 (M, 1H), 3,26-
()\\ 3,29 (M, 2H), 3,56-
3,58 (m, 1H), 3,70
(c, 3H), 4,30-4,38
unuc—-N- (3-droprmunepnunmua-—4-
(M, 1H), 5,01-5,13
i) —-4-¢prop-1- (3-MeTOKCUOEH3WUII) —
(-HI 1H)[ 5/46 (C,
1H-munoJsi-3-kapbokcamMun
2H), 6,77-6,96 (M,
runpoxJjiopun (Msomep—-1T1)
4H) , 7,17-7,25 (M,
2H), 7,39-7,41 (m,
J=8,32 Tu, 1H), 7,94-
7,97 (v, J=7,08 T,
1H), 8,15 (c, 1H),
8,66-8, 08 (c ymmp.,
3H), 9,27-9,30 (c,

3H) ;

Macca

(m/z) :
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400,2 (M+H)".

37

o IH-aMP  (DMSO-d¢, 400
F HCl | vr) 6 ppm: 1,90-2, 06
| | H F (M, 2H), 2,65 -2,67
(M, 1H), 3,07-3,15
N (M, 1H), 3,56-3,62

(M, 2H), 3,69 (c,
O/ 3H), 4,28-4,36 (M,
s 1H), 4,99-5,11 (M,
unuc—-N-{3-dpTopnmnepmomH—4-mi) - 1H), 5,39 (c, 2H) ,

1-(4-meTorCHUOensmI) —4-pTOpP- 6. 86-6.94 (M 3H)
4 14 14 14

1H-munosi-3-kapbokcaMmn
7,11-7,19 (M, 1H),
runpoxJjopmurn (Mzomep—-1T1)

7,22 -7,24 (m, J=8,3
HU, 2H), 7,40-7,43
(m, J=8,2 Tu, 1H),
7,89-7,93 (T, 1H),
8,11 (¢, 1H), 8,6l
(M, 1H), 9,04-9, 00
(M, 1H) ; Macca

(m/z): 400,4 (M+H)".
38 NH IH-SMP  (DMSO-dg, 400
F Q HCl | uTi) & ppm: 1,92-1,99
| | H = (M, 2H), 3,11 -3,160
(M, 2H), 3,27-3,37
N (MI 2H)/ 3170 (C,
3H), 4,30-4,39 (M,
- 1H), 5,01-5,13 (m,

o

unc—-N-{3-pToprimnepnunma-—4-
i) -1- (4-MeTorkcubeH3mi) —4-pTOpP—
1H-munosi-3-kapbokcamMun

runpoxJjopun (Msomep-1)

1H), 5,40 (¢, Z2H),

6,87-6,90 (m, J=8,57
T, 2H), 6,92-6,95
(M, 1H), 7,15=-7,21
(M, 1H), 7,23-7,26

(m, J=8,52 TIu, Z2H),
7,41-7,44 (m, J=8,24

T, 1H), 7,89-7,92
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(M, 1H), 8,12 (M,
1H), 8,62-8, 64 (M,
1H), 9,12-9,15 (M,
1H) ; Macca (m/z):
400,4 (M+H)*.

39 NH IH-AMP  (DMSO-dg,
F Q HCl | 400 Mru) & ppm: 1,86-
N 1,89 1H), 1,93-
| | H F 4 (MI )I 4
2,00 (M, 1H), 3,10-
N 3,16 (M, 1H), 3,20-
F 3,30 (M, 1H), 3,39-
O/ 3,47 (m, 1H), 3,55-
3,61 (M, 1H), 3,70
uuc-N- (3-0roprunepuimnya—4-
(3H, s), 4,28-4,36
i) -1- (4-meTokcubenzwmi) -4, 7-
(M, 1H), 5,00-5,11
oudTop-1H-MHOoJ-3-KapOoKCcaMn
(M, 1H), 5,46 (c,
runpoxJjopun (Mzsomep-1)
2H), 6,85-6,90 (M,
3H), 6,98-7,03 (M,
1H), 7,15=-7,17 (o,
2H), 8,08-8,12 (M,
2H), 8,63-8,65 (M,
1H), 9,18 (M, 1H) ;
Macca (m/z) : 418, 2
(M+H) *.
40 —NH 'H-4AMP  (DMSO-ds,
F SL HCl | 400 Ty & ppm: 1,86-
H F 1,99 (M, 2H), 3,10-
| N/l 3,19 (M, 1H), 3,20-
L\\ 3,30 (M, 1H), 3,38-
F =
| 3,45 (M, 1H), 3,56-
2 d 3,59 (v, 1H), 3,70

unc—-N- (3-pToprunepunmna—4-

i) -1- (4d-MmeTokcubenszui) -4, 7-

(3H, sS)., 4,28-4,36
(M, 1H), 5,00-5,12

(M, 1H), 5,46 (c,




64

ondTop-1H-MHOoJs—-3-kKapOoKCcaMn

runpoxJjopurn (Mzomep—-1T1)

2H), 6,85-6, 90 (M,
3H), 6,98-7,04 (M,
1H), 7,14-7,16 (o,
2H), 8,09-8,12 (M,
2H), 8,55-8, 65 (M,
1H), 9,10-9,16 (M,

1H) ; Macca (m/z):

418,2 (M+H)".
41 NH ‘H-AMP  (DMSO-ds,
F Q HCL 1 00 MT'm) & ppm: 1,89-
H E 2,00 (M, 2H), 3,08-
| | 3,17 (m, 2H), 3,27-
N 3,30 (M, 2H), 4,29-
F 4,38 (m, 1H), 5,01-
F 5,13 (m, 1H), 5,49
(c, 2H), 6,92-6,97
uuc—-N- (3-pToprnmunepunmH-—4-— (1, 1H), 7,12 ,
i) -1-(3, 4-ogudpTopdbenHzmi) —4- 1H) | 7177, 22 (1,
dTop-1H-uHOOJ-3-KapbokcaMmn 1H) 7.37-7, 43 (i,
runpoxJjopun (Msomep-1) 3H) | 7, 94-7, 98 (r,
1H), 8,17 (c, 1H),
8,63-8, 66 (M, 1H),
9,17-9,20 (M, 1H) ;
Macca (m/z): 406, 3

(M+H) *.

42 NH H-AMP  (DMSO-de,
F Q HCL 1 400 Mrw) & ppm: 1, 91-
H F 1,98 (m, 2H), 3,11-
| N | 3,17 (m, 2H), 3,57-
3,60 (M, 2H), 3,76
\ \,N (c, 3H), 4,29-4,37
hk (M, 1H), 5,00-5,12

unc—-N- (3-pToprunepnuamnH—4-

i) -1- (1-MeTmn-1H-nupaszson—-4-mi—

(-]II 1H)/ 5/30 (C,
2H), 6,91-6,96 (M,
1H), 7,19-7,24 (M,
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MeTuJ) —4-pTop-1H-mHOOI-3- 1H), 7,46 (c, 1H),
KapbokcaMum runpoxJjopun | 7,52-7,54 (m, J=8, 2
(U30oMep-1) I, 1H), 7,29 (c,
1H), 7,86-7,89 (T,
1H), 8,06 (c, 1H),
8,59-8,062 (c ymmp.,
1H), 9,04-9:06 (c
Ymmp . , 1H); Macca
(m/z): 374,3 (M+H)".
43 - o A HEl IH-AMP  (DMSO-dg, 400
N MI'i) O ppm: 1,86-1,98
| | H F (M, 2H), 3,08-3,15
N (M, 2H), 3,27-3,34
F \\E\ (M, 2H), 3,75 (c,
\ ’N 3H), 4,24-4,34 (M,
N\ 1H), 4,99-5,11 (&,
1H), 5,36 (c, 2H),
mmc-N — (3-dTopnunepunH—4-wmi) — 6,85-6,90 (M, 1H),
1- (1-meTuin-1H-nupa30y-4-mj- 7,02-7,08 (M, 1H),
MeTus) -4, 7T-oudprop-1H-MHOOI-3- 7,41 (c, 1H), 7,67
KapBbokcaMul TUIPOXJIOPUL (c, 1H), 8,02-8,05
(Msomep—-1) (M, 2H), 8,62 (M,
1H), 9,04-9,07 (M,
1H) ; Macca (m/z):
392,1 (M+H)*.
44 NH IH-AMP  (DMSO-ds,
F Q HCl | 400 M) & ppm: 1,85-
| | H F 2,01 (M, 2H), 3,08-
N 3,16 (M, 2H), 3,27-
N F 3,30 (M, 2H), 4,31-
| 4,38 (m, 1H), 5,01-
~N
5,13 (m, 1H), 5,64
unuc—-N- (3-pToprunepnuamna—4- (c, °oH), 6,94-6, 99
i) —1-(2-¢TopnmpunmH-—4-— (M, 2H), 7,08-7, 09

niamMeT™uI) —4-prop-1H-MHIOI-3—
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KapbokcaMum TUOpOXJIopUn | (M, 1H), 7,17-7,22
(U30oMep-1) (c, 1H), 7,34-7,36
(M, 1H), 8,01-8, 04
(M, 1H), 8,17-8,19
(M, 2H), 8,67-8,69
(M, 1H), 9,28-9,30
(M, 1H); Macca (m/z):
389,2 (M+H)*.
45 NH H-AMP  (DMSO-ds,
F Q HCl | 400 Mrm) & ppm: 1,85-
H E 2,02 (M, 2H), 3,12-
| | 3,17 (M, 1H), 3,27-
N 3,35 (M, 2H), 3,55-
S 3,63 (M, 1H), 4,31-
N/> 4,39 (m, 1H), b5,02-
umuc—-N- (3-dTopnurnepmunmuu—4- 213w, 1H), 5,66
i) —1- (BeH30THAa B0~ 6—TJIME T ) — (¢, 2H), 6,91-6,96
4-pTop-1H-MHOOJNI-3-KapOOoKCaMUII (1, LH) 7,16=7,21
TugpoxJjopun (Mzomep-1) (1, Lo H),7,44-7, 46
(m, J=8,3 Twu, 2H),
7,94-7,98 (T, 1H),
8,04-8,10 (M, 2H),
8,21 (c, 1H), 8,61-
8,64 (m, 1H), 9,10-
9,12 (M, 1H), 9,37
(c, 1H); Macca (m/z):
427,1 (M+H)*.
46 NH 'H-AMP  (DMSO-ds, 400
F Q HCl | vru) & ppm: 1,82-1,95
N (M, 1H), 1,98-2,05
| ] H F (M, 1H), 3,08-3,16
N On, 1H), 3,26-3,30
(M, 1H), 3,56-3,62
| N (M, 2H), 4,01 (c,
N-N 3H), 4,28-4,37 (M,
\ 1H), 5,00-5,12 (M,
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unuc—-N- (3-pToprunepnuamnH—4- 1H), 5,82 (c, 2H),

i) -1- (l-meTmi-1H-MHOa30JI-3— 6,90-6,95 (M, 1H),
UIMeTIII) —4-dTop-1H-uHOo - 3- 7,09-7,13 (v, 1H),
kapOokcaMuI TUIPOXJIOPUT 7,18=7,23 (M, 1H),
(Mzomep—T) 7,36-7,40 (M, 1H),
7,54-7,61 (M, 2H),

7,66-7,68 (M, 1H),

7,89-7,93 (T, 1H),

8,19 (c, 1H), 8,60-

8,62 (M, 1H), 9,08-

9,10 (M, 1H) Macca

(m/z): 424,2 (M+H)"*.

Npumep 47
uuc—-N- (3-pToprmunepumui-4-wui) —-1- (2-dTopnupUOMH- 4 -MUJIME TJI) —

4, 7T-oudTop-1H-mHOoJs-3-kapbokcammn (M3omep-11)

NH
F @)
] NoF
N
F ~-F
l/N

CoemuHenue npumMmepa 23 (0,033 r, 0,000074 MOJB) pPaACTBOPAJIM B

JenaHov Bome (5,0 mia), m pH goBommim mo ~ 8,0 C MCIOJIbL30BaHMEM

2M pacTBOpa OurkapboHaTa HaTpusa (0,5 mi) npm 5-10°C. BOIOHEIL CJION
DKCTParMpoBaln OUXJIOPMETaHOM (5 MJI X 3). OOBeIVMHEHHYIO
opraHMuecKkyn OGazy I[IPOMEBaJM BOHOOM (5 M), COJIeBEHM pacTBOpoM (5
MJI) ¥ BEHCymmMBaJM Hal NapS0,. OpraHmdueckyn O(aszy KOHIEHTPUPOBAaJM
IIOO BaKyyMOM C IIOJIyUEHMEM LeJIeBOT'O COeOMHEHUA.

Boxopm: 0,030 » (99,3%); ‘H-AMP (DMSO-d6, 400 MI'hu) & ppm:
1,62-1,68 (m, 2H), 2,56 (M, 1H), 2,67-2,81 (M, 2H), 2,93-2,96
(m, 1H), 3,08-3,14 (M, 1H), 4,05-4,14 (M, 1H), 4,60-4,72 (&,
1H), 5,67 (¢, 2H), 6,87-6,94 (m, 2H), 6,97-7,03 (M, 2H), 7,87-
7,91 (t, 1H), 8,16-8,19 (M, 2H); Macca (m/z): 407,2 (M+H)".

IpuMmeprsl 48-71: cJenyomue coelVHeHUd IIpuMepa 48-71 MOTyT

OBITEL IIOJIYUEeHH U3 TUAPOXJIOPUIHEX COJIeV COoeIVMHeHUM IpuMepoB 22-46
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npumMepe 47.

Kakr OIIMCaHO B

[IpyMep XmMMueckoe HaBBaHUE U JaHHEIe
No. CTPYKTypa OXapaKTepM3OBHBaAHUS
48 NH lH-AMP  (CDCls, 400
F Q MI'i) & ppm: 2,23-2,27
| | H F (m, 1H), 2,77-2,90 (M,
N 3H), 2,81-2,98 (c ymwup.,
F N F 1H), 3,30-3,37 (M, 1H),
| 4,34-4,39 (M, 2H), 4,48-
~-N
4,51 (m, 1H), 5,51 (c,
TpaHC-N= (3~ 2H), 6,58 (c, 1H), 6,85-
OropnunepuauHa—4-mi) -1- (2- 6,89 (M, 3H), 7,18-7,20
broprimpuanH-4-munMerTwn) -4, 7- (M, 1H), 7,98 (c, 1H),
Angrop- 1H-MHROI-3- 8,16-8,17 (m, J=5,1 T,
xapOoxcammn  (Msomep-1I) 1H); Macca (m/z): 407,2
(M+H) *.
49 NH IH-sIMP  (CDCls;, 400
F Q MT) & ppm:  2,23-2,27
@ﬁ\\m F (M, 1H), 2,77-2,90 (M,
N 3H), 2,81-2,98 (c ymup.,
F k\[:ifr/F 1H), 3,30-3,38 (M, 1H),
| 4,34-4,40 (M, 2H), 4,49-
2N 4,52 (M, 1H), 5,51 (c,
TpaHCc—-N- (3- 2H), 6,58 (¢, 1H), 6,83-
dropnunepuaua-4-mi) -1- (2- 6,88 (m, 3H), 7,18-7,22
dTopIMPUINH-4-MMeTuI1) —4, 7- (m, 1H), 7,98 (c, 1H),
oudTop—-1H-MHOOI-3- 8,16-8,17 (m, J=5,1 Twu,
kap6okcammn (Mzomep-II) 1H); Macca (m/z): 407,2
(M+H) *.
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50 —NH IH-AMP (DMSO-dg,

F Q 400 MTu) & ppm: 1,61-

| | H = 1,68 (M, 2H), 1,85-2,05

(m, 1H), 2,54-2,59 (M,

N 1H), 2,67-2,80 (M, 1H),

F | N 2,92-50 2,99 (M, 1H),

. =N 3,08-3,14 (M, 1H), 4,05-

unuc—-N- (3-pTopnMUIIepUOMH— 4,13 (M, 1H), 4,59-4,72

4-ym) -1- (3-pTopnupnomuH-4- (M, 1H), 5,73 (¢, 2H),

unmMeTus1) -4, 7T-guprTop-1H- 6,77-6,80 (m, 1H), 6,89~

MHOoJI-3-kKapbokcamun (Mzomep- 7,03 (M, 2H), 7,86-7,89

) (m, 1H), 8,14 (c, 1H),
8,33-8,34 (M+H)"

51 NH lH-sAMP  (CDCls, 400

F Q MIy) & ppm: 1,72-1,83

@ﬁx\m . (M, 1H), 1,89-1,92 (m,

| | 1H), 2,74-2,82 (M, 1H),

2,83-2,90 (c ymup., 1

H), 2,92-2,95 (m,

~N J=13,26 Iu, 1H), 3,15 -

urc—N- (3-pTopnUIepuanH- 3,19 (M, 1H), 3,35-3,41

4-my) —1- (2-xJIOpPIUPUINH-4 - (M, 1H), 4,30-4,38 (M,

nimMeTus1) —4-prop-1H-uMHmos-3- 1H), 4,69-4,81 (&, 1H),

kapBoxkcammun (M3omep-1I) 5,34 (¢, 2H), 6,88-6,97

(m, J=4,99 T, 1H),

7,00-7,02 (m, 3H), 7,17-

7,23 (m, 1H), 7,48-7,54

(m, 1H), 7,99 (c, 1H),

8,32-8,33 (m, J=5,1 Tu,

1H); Macca (m/z): 405,2

(M+H) *
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52

/N
unuc—-N- (3-pTopIUIepUINH—
d-pyi) —1- (2-xJjopnupnuinH—4-
nimeTus) -4, 7T-oudpTop—-1H-
MHOOJI-3-KapboKcaMun

(PaunemaT)

1H-gMP (DMSO-dg, 400

MI) O ppm: 1,62-1,68
(mMm, 2H), 2,50 (c ymmp.,
1H), 2,93-2,%96 (M, 2H),
3,08-3,11 (M, 2H),
4,05-4,14 (M, 1H),
4,60-4,72 (m, 1H), 5,64
(c, 2H), 6,89-6,92 (M,
1H), 6,94-7,05 (M, 2H),
7,24 (c, 1H), 7,88-7,91
(o, 1H), 8,16 (M, 1H),
8,35-8,36 (m, J=5,0 Twu,
1H); Macca (m/z): 423,2
(M+H) *.

53

uuc—N- (3-dpTopnUIepUINH—
d-mi) -1- (2-xJjopnupuIiInH—4-—
niameTw) -4, 7-oudpTop—-1H-
MHOOJI-3-kapOokcaMmun (M3omMep-—

1)

TH-AMP (DMSO-de, 400
MI'u) O ppm: 1,62-1,71
(m, 2H), 1,93-2,00 (M,
1H), 2,55-2,58 (c
yImp ., 1H), 2,67-2,81
(m, 1H), 2,93-2,99 (M,
1H), 3,08 -3,18 (M,
1H), 4,05-4,13 (m, 1H),
4,60-4,72 (M, 1H), 5,64
(c, 2H), 6,89-6,95 (M,
1H), 6,98-7,05 (M, 2H),
7,24 (c, 1H), 7,88-7,91
(m, 1H), 8,16 (c, 1H),
8,35-8,36 (M, 1H) ;
Macca (m/z): 423,2
(M+H) *.
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54

NH

Ir=z

F
Inuc-N- (3-pTopImUnepUINH—

4d-mi) -1- (4-dpTopOeHsmi) —4-

brop-1H-MHOOJN-3-KapBOoKCaMIL

(Mz0oMep-1)

1H-qMP (DMSO-dg,

400 MI'u) O ppm: 1,61-
2,56 (c

2,67-2,71

1,65 (M, 2H),
YIp ., 1H),
(m, 1H), 2,80 (M, 1H),
2,92-2,95 (m, 1H), 3,08-
3,14 (M, 1H), 4,04-4,14
(mMm, 1H), 4,59-4,72 (m,
1H), 5,48 (c, 2H), 6,93-
6,98 (M, 1H), 7,13-7,21
(mMm, 3H), 7,31-7,35 (M,
2H), 7,40 7,42 (m, J=8,3
7,64-7,68 (T,
1H), 8,17 (c, 1H),; Macca
(m/z): 388,3 (M+H)".

Tu, 1H),

55

NH
F O
N
| | H F
N
F n
F

Inc—-N- (3-dpTopnUIIepUINH—
d-yin) -1- (4-pTopbensui) -4, 7-
oudTop-1H-MHOoOJI-3—

kapbokcamMun (M3omMep-1)

H-aAMP (DMSO-de,
400 MIu) & ppm: 1,61-
1,67 (M, 2H), 2,55 (c
yImp ., 1H), 2,73 (M,
1H), 2,89-2,92 (M, 1H),
3,11-3,15 (m, 2H), 4,04-
4,12 (M, 1H), 4,59-4,72
(m, 1H), 5,53 (c, 2H),
6,86-6,92 (M, 1H), 6,97-
7,03 (m, 1H), 7,14-7,18
(m, 2H), 7,21-7,24 (M,
2H), 7,80 7,84 (T, 1H),
8,16 (c, 1H) ;

(m/z) :

Macca

406,3 (M+H)".
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56

—NH

F
unc—-N- (3-pTopIUnepUINH—

d-mi) -1-(4-dpTopOenszui) -4, 7—-

ondTop-1H-MHOOJI-3-

kapbokcamMmun (M3omMep-11)

1H-qMP (DMSO-dg,

400 MI'u) O ppm: 1,63-
1,89 (M, 2H), 2,56 (c
YImp ., 1H), 2,73 (M,
1H), 2,92-2,95 (M, 1H),
3,11-3,14 (M, 2H), 4,04
(m, 1H), 4,58-4,72 (&,
1H), 5,53 (¢, 2H), 6,85-
6,92 (M, 1H), 6,97-7,03
(m, 1H), 7,15-7,18 (M,
2H), 7,21-7,24 (m, 2H),
7,80-7,84 (7, 1H), 8,16
(c, 1H); (m/z):

406,4 (M+H)™ .

Macca

57

F

Iuc—-N- (3-dpTopnUIepUINH—
d-yi) -1-(2-pTopbeHzmi) —4-
drop-1H-mMHOoOJNI-3-kapBboKCcaMn

(Mz30oMep-1)

H-AMP (DMSO-de,

400 MIu) & ppm: 1,62-
1,65 (M, 2H), 2,54 (c
YIUp ., 1H), 2,67-2,71
(m, 1H), 2,77-2,80 (M,
1H), 2,92-2,95 (M, 2H),
3,08-3,14 (m, 1H), 4,04-
4,14 (M, 1H), 4,59-4,72
(m, 1H), 5,59 (c, 2H),
6,94-6,99 (M, 1H), 7,14-
7,26 (m, 3H), 7,34-7,42
(m, 2H), 7,064-7,68 (T,
1H), 8,09 (¢, 1H); Macca

(m/z): 388,3 (M+H)".
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58

Cl

unuc—-N- (3-pTopIUlIepUINH—
4d-mi) -1- (4d-xJopBeH3m) —4-
brop-1H-MHOOJN-3-KapBOoKCaMIL

(M30oMep-1)

1H-qMP (DMSO-dg,

400 MIu) & ppm: 1,61-
1,62 (M, 2H), 2,58 (c
YImp ., 1H), 2,91-2,92
(m, 2H), 3,11 (M, 2H),
4,04-4,15 (M, 1H), 4,59-
4,72 (m, 1H), 5,50 (c,
2H), ©6,93-6,98 (M, 1H),
7,15=-7,20 (m, 1H), 7,26-
7,28 (m, J=8,3 Tu, 2H),
7,36-7,40 (v, 3H), 7,65~
7,69 (o, 1H), 8,18 (c,
1H); Macca (m/z): 404,2

(M+H) *.

59

uuc—N- (3-dpTopnUIepUINH—
d-yin) -4-pTop-1-(3-
MeTokcubOeH3MII) —1H-MHOoJI-3—

kapbokcamMmun (M3omMep-1)

'H-AMP (DMSO-de,
400 MI'u) & ppm: 1,63 (M,
2H), 2,58 (c ymmp., 1H),
2,67 (M, 1H), 2,81 (M,
1H), 2,92-2,95 (M, 1H),
3,11 (m, 1H), 3,70 (c,
3H), 4,05 (m, 1H), 4,59-
4,72 (m, 1H), 5,45 (c,
2H), 6,77-6,79 (m, J=7,3
I'm, 1H), 6,83-6,86 (M,
2H), 6,93-6,98 (M, 1H),
7,15=-7,25 (m, 2H), 7,39-
7,41 (m, J=8,1 T'u, 1H),
7,63-7,67 (v, 1H), 8,16
(m/z):

(c, 1H); Macca

400,3 (M+H) ™.
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unuc—-N- (3-pTopIUlepUINH—
d-mi) —4-pTop-1-(3-
MeToKcubeH3MII) —1H-MHOoJI-3—

kapbokcamMmnn (M3omMep—-11)

1H-qMP (DMSO-dg,

400 MI'u) O ppm: 1,63-
1,68 (M, 2H), 2,59 (c
YImp ., 1H), 2,82 (M,
1H), 2,92-2,99 (M, 1H),
3,09-3,15 (m, 2H), 3,70
(c, 3H), 4,02-4,05 (M,
1H), 4,5%9-4,71 (m, 1H),
5,45 (c, 2H), 6,76-6,95
(m, 4H), 7,16-7,25 (M,
2”H), 7,39-7,41 (m, J=8,3
I'uy, 1H), 7,64-7,68 (T,
1H), 8,16 (c, 1H),; Macca

(m/z): 400,2 (M+H)".

61

()/’

uuc—-N- (3-pTopnUIepUINH—
d-mg) -1- (4-MeTOoKCHUBeH3MII) —4-
drop-1H-mMHOoONI-3-kKapboKCaMmL

(U3oMep-1T1)

'H-AMP (CDCls, 400

MI'u) & ppm: 1,72-1,80
(M, 1H), 1,85 -1,90 (M,
1H), 2,72-2,80 (M, 1H),
2,82-2,91 (c ymmp., 1H),
2,90-2,94 (m, 1H),3,14-
3,17 (m, 1H), 3,33-3,39
(m, 1H), 3,70 (c, 3H),
4,29-4,36 (M, 1H), 4,67-
4,78 (m, 1H), 5,25 (c,
2H), 6,83-6,86 (m, J=8,5
T'u, 2H), 6,93-6,96 (M,
1H), 7,09-7,11 (m, J=8,4
T'u, 2H), 7,24 (M, 2H),
7,44-7,51 (M, 1H), 7,95
(m/z):

(c, 1H); Macca

400,4 (M+H)".




62

O/’

unuc—-N- (3-pTopIUIepUINH—
4d-mg) -1- (4-MeTOoKCHUOeH3MII) —4-
brop-1H-mMHOOJN-3-kKapBoKCaMnL

(Mz30oMep-1)

1H-aMP (CDCls, 400

MI) & ppm: 1,72-1,80
(M, 1H), 1,87-1,91 (M,
1H), 2,72-2,80 (M, 1H),
2,82-2,91 (c ymup., 1H),
2,90-2,94 (m, 1H), 3,14-
3,17 (m, 1H), 3,33-3,39
(mMm, 1H), 3,70 (c, 3H),
4,28-4,36 (M, 1H), 4,67-
4,79 (m, 1H), 5,25 (c,
2H), 6,83-6,85 (m, J=8,5
', 2H), 6,92-6,96 (M,
1H), 7.Q9-7,11 (m, J=8,4
T'u, 2H), 7,23-7,24 (v,
2H”H), 7,44-7,51 (M, 1H),
7,95 (c, 1H) ;
(m/z): 400,4 (M+H)".

Macca

63

I=
n

O/’

Inc—-N- (3-dpTopnmUIepUINH—
d-my1) —1- (4—-MeTOKCUDEH3WII) —
4, 7T-ouorop—-1H-mHIOI-3-

kapbokcamMun (M3omMep-1)

IH-IMP (DMSO-dg,

400 MIu) O ppm: 1,59-
1,67 (M, 2H), 1,93-2,00
(m, 1H), 2,55-2,58 (M,
1H), 2,65-2,85 (M, 1H),
2,92-2,95 (m, 1H), 3,05-
3,15 (m, 1H), 3,70 (c,
3H), 4,03-4,11 (M, 1H),
4,59-4,71 (M, 1H), 5,46
(c, 2H), 6,85-6,91 (M,
3H), 6,97-7,03 (M, 1H),
7,14-7,17 (&,
2H), 7,75-7,79 (m, 1H),
8,13 (c, 1H) ;

(m/z) :

J=8,4 Tu,

Macca

418,3 (M+H)".
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64

—NH

O/'

Iuc-N- (3-pTopImUnepUINH—
4d-my1) - 1- (4-MeTOKCUOEH3WII) —
4, T-oudrop—-1H-muHIOI-3-

kapbokcamMmnn (M3omMep—-11)

1H-qMP (DMSO-dg,

400 MI'u) O ppm: 1,59-
1,67 (M, 2H), 1,93-2,00
(m, 1H), 2,55-2,58 (M,
1H), 2,65-2,85 (M, 1H),
2,92-2,95 (m, 1H), 3,07-
3,13 (m, 1H), 3,70 (c,
3H), 4,03-4,11 (M, 1H),
4,59-4,71 (m, 1H), 5,46
(c, 2H), 6,88-6,90 (M,
3H), 6,97-7,03 (M, 1H),
7,15=-7,17 (m, J=8,3 Twu,
2H), 7,76-7,80 (M, 1H),
8,14 (c, 1H) ;

(m/z): 418,3 (M+H)"*.

Macca

65

F

Iuc—-N- (3-dpTopnmUIepUINH—
d-mn) -1- (3, 4-oudTopOeH3UII) —
d-prTop-1H-mMHEOOI-3-

kapbokcamMmmun (M3omMep-1)

'H-AMP (DMSO-de,

400 MIu) & ppm: 1,63-
1,66 (M, 2H), 2,62 (M,
1H), 2,67-2,71 (M, 1H),
2,77-2,81 (m, 1H), 2,92-
2,95 (m, 1H), 3,08-3,15
(m, 1H), 4,05-4,12 (M,
1H), 4,59-4,72 (&m, 1H),
5,48 (c, 2H), 6,93-6,98
(m, 1H), 7,12 (c, 1H),
7,16=-7,22 (m, 1H), 7,36-
7,45 (m, 3H), 7,66-7,71
(o, 1H), 8,19 (c, 1H);
Macca (m/z) : 406, 3

(M+H) *.
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66

NH

unuc—-N- (3-pTopIUnepnUINH—
d-mi) -1- (1-MeTmi—-1H-niupasoJi—
d-my-MeTui) —4-¢pTop-1H-MHIOOJI-

3-kapbokcammn (M3omep-1)

1H-qMP (DMSO-dg,

400 MI'u) O ppm: 1,61-
1,63 (M, 2H), 2,55 (c
YImp ., 1H), 2,56-2,58
(m, 1H), 2,67-2,68 (M,
1H), 2,92-2,95 (M, 1H),
3,12 (m, 1H), 3,75 (c,
3H), 4,04 (m, 1H), 4,59-
4,71 (m, 1H), 5,29 (c,
2H), ©6,93-6,98 (M, 1H),
7,18=-7,23 (M, 1H), 7,46
(c, 1H), 7,51-7,53 (&,
J=8,2 Tu, 1H), 7,56-
7,61 (v, 1H), 7,71 (c,
1H), 8,07 (c, 1H) ;
Macca) 1H (m/z): 374,4

(M+H) *.

677

—NH

Iuc—-N- (3-dpTopnIuUIIepUINH—
d-min) -1- (1-MeTnn-1H-nimpaso-
d-ymn-MeTnn) -4, 7-gudTop-1H-
MHOOJI-3-kapOokcaMmun (M3oMep-—

1)

IH-IMP (DMSO-dg,

400 MIu) O ppm: 1,61-
1,63 (M, 2H), 2,55 (c
ymmp . , 1H), 2,67-2,70
(M, 1H), 2,76-2,80 (M,
1H), 2,92-2,95 (M, 1H),
3,08-3,14 (M, 1H), 3,76
(c, 3H), 4,03-4,10 (M,
1H), 4,58-4,70 (m, 1H),
5,36 (c, 2H), 6,86-6,91
(m, 1H), 7,01-7,07 (™,
1H), 7,41 (c, 1H), 7,66
(¢, 1H), 7,72-7,74 (T,
1H), 8,07 (c, 1H); Macca

(m/z): 392,2 (M+H)".
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68

NH

Iruc-N- (3-pTopIUIepUINH—
d-yi) -1- (2-dpTopnupnuinH—4-
niMeTuJ1) —4-dprop-1H-UHIOJI-3—

kapbokcammun (M3omMep-1)

lg-aMP (CDCls;, 400

MI) & ppm: 1,72-1,78
(m, 1H), 1,8%9-1,97 (M,
1H), 2,73-2,81 (M, 1H),
2,83-2,91 (c ymmup., 1H),
2,91-2,95 (m, 1H), 3,11-
3,18 (m, 1H), 3,34-3,41
(m, 1H), 4,30-4,37 (M,
1H), 4,68-4,81 (m, 1H),
5,17 (¢, 2H), 6,88-6,98
(m, 2H), 7,00-7,05 (M,
1H), 7,20-7,22 (M, 3H),
7,45-7,52 (M, 1H), 7,97
(c, 1H); (m/z):
389,3 (M+H)*.

Macca

69

N

Iuc—-N- (3-dpTopnmUIepUINH—
4d-1j1) -1- (BeH30THABOJI-6—
niaMeT™uJI) —4-prTop-1H-MHIOOI-3—

kapbokcammun (M3omMep-1)

H-aMP (DMSO-de, 400

MI'u) O ppm: 1,63-1,68
(mMm, 2H), 2,57 (c ymup.,
1H), 2,80 (M, 1H),
2,92-2,96 (M, 1H),
3,08-3,15 (M, 2H),
4,04-4,15 (M, 1H),
4,57-4,71 (m, 1H), 5,46
(c, 2H), 6,91-6,95 (M,
my, 7,15-7,20 (M, 1H),
7,44-7,46 (m, J=8:3.
I'u, 2H), 7,64 (T, 1H),
8,04-8,08 (M, 2H), 8,21
(c, 1H), 8,61-8,63 (M,
1H); Macca (m/z): 427,1
(M+H) *.




70 NH | ig-gavp  (DMso-ds, 400
F O MT1) & ppm: 1,45-1,47

N (M, 1H), 1-95-1,98 (M,

| | H F 1H), 2,44-2,49 (M, 1H),

N 2,54-2,59 (M, 2H) ,

2,83-2,86 (M, 1H),

| N 3,16-3,20 (M, 1H), 3,83

N‘hk (c, 3H), 4,10-4,12 (M,

1H), 4,35-4,49 (m, 1H),

nc-N- (3-¢propnunepmMnns- | 5,56 (c, 2H), 7,26-7,37
4-miy)-1-(1l-metms-1H-uumasoJs- | (M, 3H), 7,43-7,46 (M,
3-unmeTni) —4-prop-1H-mHOgos- 1H), 7,88 (c, 15),
8,08-8,10 (M, 1H), 8,16
(c, 1H), 8,50-8,52 (M,
1H), 8 84-8,86 (M, 1H);

3-rapbokcamun (Mzomep-1)

Macca (m/z) : 424, 2
(M+H) *.
71 NH l1H-aMP (DMSO-dg,
O
F 400 MTu) & ppm: 1,62-
] H F 1,68 (M, 1H), 2,51-2,56
N (M, 2H), 2,67-2,71 (M,
= 1H), 2,93-2,96 (M, 1H),
F EN
| 3,08-3,14 (m, 1H), 4,05-
=N

4,13 (M, 1H), 4,05-4,13

[mc-N- (3-Qropnunepunanu- | (. 1H), 4,60-4,72 (m,

d-yi) -1- (2-dpTopnupuinH—-4- 1H), 5,67 (c, 2H), 6,87-
unmeTusr) -4, 7T-gupTop-1H- 6,94 (M, 2H), 6,97-7,03
MHOoJI-3-kapbokcamun (Mzomep- (M, 2H), 7,87-7,91 (m,
L 1H), 8,16 (c, 1H), 8,18-

8,19 (m, J=5,1 Tu, 1H);
Macca (m/z) : 407, 2
M+H) *.

Buojiornyeckue OaHHHE
Npumep 72:
Onpegnenenue BHaueHuM ECzy anjocTepnyeckoro IMIOTeHLMala B

OTHOWEHMN MyCKapMHOBOI'O pelentopa Ml:
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CTabuJIbHYID KJIETOUHYIO JIVTHUIO CHO, BSKCIPeCCUPYIILYIO
PEKOMOMHAHTHEM MYyCKAapPMHOBEM pellenTop M1 uUejloBekKa U PelopTepHYo
cucreMmy pCRE-Luc, MCIOJB30BaJM OJ4 KJIETOYHOT'O TecTa. ITOT TecCT
openjaraeT HepaIlIMOaKTHMBHEIM IIOIOXOI IJA OlpenejleHUMsS CBA3LBaHUA
coenuHeHua ¢ GPCRs. B »sToM choneumudpmuuecKoM TeCcTe U3MepdeTcd
YPOBEHL BHYTPUKJIIETOUHOTO ULIUKINUECKOTO AMO, KOTOPHM MOIOYJIMPYEeTCH
aKTHUBaLMey WM MHIUOMpPOBAHMEM pellellTopa. PeKoMOMHAHTHHE KJIETKU
comepXaT PelHNOopPTepHHM TeH Jgoumudepasbl I[IO0I KOHTPOJIEM 2JIeMeHTa
orBeTa LIAMO.

BEIIEYTIOMSAHY THE KJIETKM BHpallMBaJM B 96-JIyHOUHOM ILJIQHIIETE C
OeJIEIMM CTeHKaMM M I[IpOo3padyHeM OHOM B cpemde Hams F12, comepxamen
10%-10 SMOPUOHAJILHYIO OBUBLIO CEIBOPOTKY (FBS) . o nobarJIeHU A
coenMHeHUMV WJIM CTaHOapTHOTO aTl'OHUCTA, KJIETKM  BHOEPXMBAJIM B
BeCcCHBOPOTOUHOM cpene B TeueHue HOUM. YBeJnuuBawimecsd

KOHLIeHTpalrrM TeCTUPYEMBIX coeIMHeHUM noOaBJISAJIM K KJIeTKaM BMecTe C

EC,o alleTmXoJiMHa B cpele OptiMEM. HMukyOaumio OpoIojikaau opu 37°C
B UHKyOaTope CO, B TeueHue 4 yacor. Cpeny yhaludajau, U KIETKU
[IPOMEIBAJIM  OydepM30BaHHEIM COJIEBHM (QOoChaTHEIM pacTBOpOM. KieTku
JINU3UPOBaIM, W aKTUBHOCTL JouMdepass M3Mepsan B JIOMMHOMETPE.
EOMHMIE JIOMMHECLEeHIMY BHCTPauBaJIM IIPOTHUER KOHIEHTPpalul CcoeIMHEeHUMN
C TIIOMOWEBK IpoT'paMMHOTO ofOecnedeHusa Graphpad. SHaueHUda ECsg
coenuHeHMM OHJIM OINpeneJieHH Kak KOHIeHTpaluusd, TpebyeMasa  OJi4
CTUMYJIALUMM aKTUMBHOCTM Jiouupepaszsel Ha 50% B OpucyTcTBUM EC,g

aueTMIIXOJIMHa, W pe3yJIBETaTH IIPpVMBEeIOCEHEL B Tabauie 1.

Tabmmua 1:

MpuM. hM1 PAM MpwmmM. hM1l PAM
ECso (M) ECso (HM)

1 1264 25 1441

2 681, 1 26 1105

3 1637 277 1689

4 1492 28 1568

3 370,5 29 2920

6 122,5 30 1081

7 1360 31 1608

8 192 32 1586
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9 1417 33 1374
10 940 34 1387
11 1534 35 1482
12 432,5 36 1349
13 1378 37 1985
18 160,2 38 1448
19 744 39 1485
22 1495 44 1306
23 1074 45 1163
24 1390
NpumMep 73:

TecT cBaSHBaHUS Oelka

HecBsa3zaHHEE (QpakKUMM HOBHEX XUMMHUUECKMX COeIVMHEeHMM B ILjla3Me,
ToMOoTeHaTe MO3Ta M MMKpOCOMax IIledeHM OlIpelesiajid C  [IOMOUBLIo
BHICOKOIIPOMUBBOAMUTEJILHOTO Iuaimu3a (HT 1nuanmuszs). KpaTko, MeMOpaHH
ovajn3a MIPONUTHBAJNM OEeMOHM3UPOBAHHOW BOIOM B TeueHue 20 MUHYT U
3aTeM OEeMOHM3UPOBAHHOW Bomo¥ c 30%-M »TaHOJOM B TeueHue 15 MMHYT
M HaKoHell ¢ocdoaTHEIM OybepoM TIepell MUCIOJBb30BaHMeM. MeMOpaHH
IpoMEIBAJIM QochaTHEM OydhepoM mnepen cOdopkov. MemOpaHH BHKJIAIOLHBAJIM
cjoaMM  Mexny  Te(dJJOHOBHMM IIJIaCTHMHKaMM  OJIoka IOMajJm3a. CTok-
PACTBOPE TEeCTUPYEMHX COeIMHeHUM I[IoJIydyalJlM B KOHUeHTpalmumu 10 MM B
DMSO, pazbaBagaiau mo 1 MM B alleTOHUTPUIIE M »ajee pasz0aBjdajM OO
100 MKM B cMecH BOOH M alleToHUTpumya (1:1 006./00.). UeJIOBEUECKYID

mwasmy (moyJ 3) [noJydaldM M3 uUeJIoOBeuecCKOoM KpoBM (3 @moHopa) IIyTeM

neHTprbyHTUpoBauusa npu 4000 o6/mMmH B Teuenme 10 mmuyT mnpu 4 °C.
Kpoes KPEICH n cobaku [IoJIy4daln B OEeHb UCCJIeNOBaHUA u
LeHTpUOyI'MpoBaJid OJIS IIOJIydeHMSA IJla3Mel. MO3I'M KPHCH WM30JUPOBAJIN,
ouMmaJiM M TOMOTeHM3UMPORBRaJIM C 2 obveMaMum Oydepa (3x pazbaBijeHue) .
MUKPOCOME IIeueHM nojyuaau B 0,5 Mr/mMi B docdhbaTHoM Oydepe (100
MM, pH 7,4). B kaMepe Oojad ouajmsza 3arpyxaim 150 wmxia 100 MM
bochbaTHOTO Oydepa (PH 7,4) B 3 sk3eMIUIgpax. MaTpHMUHEHE KaMepH
3arpyXanau 150 MKJI ToMOTeHaTa IJIa3ME MM MO3Ta WIM MUKPOCOMAaJIbHOM
CYCIIeH3UM, HOOIMNOJIHEHHHX TeCTUPYEMEIMY COeOMHEHUAMM B  KOHEUHOU

KOHUeHTpauuu 1 MxM. 50 Mk ofOpasla yhaldagn U3 obeux kKaMep B 0 4,

[lJIaHmeT 3aledyaTeBallM M MHKYyOMpoBaiau opu 37°C B TeueHMe 6 U IIpu
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100 o6/mMuuH. UYepes 6 u 50 Mg obpasla yIajlaaM U3 o0eux KaMep.
ParBHEIE ofbbeMEl Oydepa MIM UeJIOBEUeCKOM ILJlasMH/MUKPOCOMAaJbHOM
CyCHeH3UM IoBaBJAIM K ILIa3Me/MVMKPOCOMAaJILHEM ¥ OybepHBM oO0pasiiaM,
COOTBETCTBEHHO, IJA CO3OaHMA MIEHTUUHHX MaTPMKCOB O00pas3lLoB OoJj4d
aHaJn3a. OBpasusl ocaxnaliu, ucrnoJyie3ysa 150 MKJI  alueToOHUTPpUIAa,
comepxamero QIYOKCeTMH B KaueCTBe BHYTPEHHeI'O CTaHmapTra. Bce
oBpasip LeHTpubyrupoBasm npu 10000 ob/mMmH B TeueHue 10 MMHYT IIpu
4 °C. CymnepHaTaHTH aHaaM3upoBasu LC-MS/MS, u pes3yJILTATH IIPUBEIEHEH
B Tabiuue 2.

Tabauua 2:
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Fu (cpearee £ SEM, n=3)
Mpumep Buas!
Nnasma Mosr Muskpocomsi

Kpbica 0.267 £0.03 (0.166 £ 0.01 0.836 +£0.04

1 Cobaka 0.217 £0.21 NA 0.982 £0.01
enoseK 0.197 £0.01 NA 1.046 £ 0.07
Kpbica 0.068 +0.002 0.015 £0.001 0.679 £ (0.081
2 Cobaxa 0.087 £ 0.008 NA 0.576 £ 0.079
Yenosek 0.040 + 0.002 NA 0.459 £ 0.046

Kpbica 0.210 £ 0.01 0.128 +£0.01 0.779 £0.01
5 CoBaxa 0.163 £0.02 NA 0.746 = 0.004
Yenosex 0.077 £0.01 NA 0.899 £0.03
Kpbica 0.050 = 0.008 0.014 +0.001 0.560 % 0.048
6 Cobaka 0.043 +0.002 NA 0.713 £ 0.041
Senosex 0.030 + 0.003 NA 0.546 + 0.018

Kpmica 0.20 £0.02 0.06 +0.004 0.80 +0.04

7 Cobaka 0.20 £0.01 NA 0.60 +0.03

Yenosex 0.10 £ 0.004 NA 0.70 £ 0.03
Kpoica 0.089 +£0.01 | 0.0348 +£0.0001 | 0.606 +0.008
8 Cobaka 0.064 = 0.01 NA 0.679 = 0.066
Yenosex 0.079 £ 0.006 NA 0.626 + 0.037
Kpoica 0.315 £0.03 0.067 £0.002 | 0.902 = 0.006
22 Cobaxa 0.310 £0.01 NA 0.866 £ 0.034
Yenosex 0.309 + 0.008 NA 0.788 £ 0.031

Npumep 74:

dapMaKOKMHETHYECKOSe MCCIeIOBaHME Ha I'PHBYHaX

CaMmuel kKpeIC Wistar (260+50 rpamMmOB) VCIIOJIE 30BaJICh B
KayeCTBe IMONOTETHHX XWBOTHHX. XMBOTHHX pasMemall MHOMBUAYAJILHO B
KJIeTKe M3 IIOJIMIPONMIIeHa. 3a OBa IOHS IO MCCJIeOOBaHMS CaMIOB KPEC
Wistar aHecTezMpoBa M M30QIOPAHOM IS XUPYPIUUECKOTO pa3MelleHMs

KaTeTepa B ApeMHOM BeHe. KpHC paHIOMU3UMPOBAHHO pasnesisalv IJid
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nepopajibHOTO (3 MI/KT) ¥ BHYTpMBeHHOTO (B/B) (1 MI'/KI') BBeIeHUS
(n=3/Tpynmna) u Oepxalu 0e3 OMIM B TeueHMe HOUM IIepel IepopaJlibHBEM
(1/o0) BBEIEHMEM. OmHako KpBICaM, npelHa3HadeHHBEM nJis
BHYTPMBEHHOT'O BBEIEHMSI, HOOCTYyIl K IIMIE ¥ BOIe IpelocTaBJaaiIM ad
libitum.

B IpenomnpeleJieHHEM MOMEHT BpeMeHM KpPOBbL cobMpalu uepes
APEMHYK BeHY ¥ HOOIOJIHAJIM 5SKBMBAJIEHTHHM OOBEMOM HOPMAaJIBHOTO
CoJIeBOTO pacTBoOpa. CoOpaHHYK KpPOBB IIOMelalM B MapKMPOBAHHYIO
opobupky OSnmneHnopda, comepxamyn 10 MK TeldapMHa B 2 KadecTBe
aHTUMKOAaTeJISHTa. TunmMuyHo oBpasusl KpPOBM cobMpaJM B Clenyolme
MOMEHTE BpemenHu: 0,08, 0,25, 0,5, 1, 2, 4, 6, 8 m 24 yaca IocJje
BBeneHMS. KpoBb LeHTpubyrupoBammu npu 4000 o6/MmuH B TeueHue 10
MUHYT. I[JIasMy OTHeJIAJIM ¥ COXPaHaJM B 3aMOPOXeHHOM Bume Hopu -80°C
oo aHamsza. KoHUeHTpaluM  TeCTUPYEMBX COeOMHEHUNV  OIpenelisasu
KOJIMYeCTBEHHO B iasMme criocoboMm KaueCTBeHHOM LC-MS/MS C
VCIIOJIE 30BaHUEM IIoOxXonAamero MeTona DKCTPaKLUUN . TecTUpyeMHe
COEeOMHEHMS  OIpenesyiajiM KOJUMUeCTBEeHHO B OMalla30He  KaJMOpPOBKU
npubarnsuTegsHo 1-1000 HD/MiI B 1mj1asMme. 00pa3lLH  MCCJIeIOBaHUS
AHAJIMBUPOBAJIM C TIIOMOINBIL KaJMOPOBOUHHEX 00pa3LoB B OapTUM U
oBpazlax KOHTPOJIA KauecTBa B COCTaBe IapTUM.

dapMaKOKMHEeTHUeCKMe IIapaMeTpr Cmax, AUCt, T1/2, KiaupeHc U
BruomocTynmHOCTE (3F) BHUMCJIAJIN c ITOMOIIL IO CTaHOaApPTHOM
HeKOMIIap TMEeHTHOM MO eJIn c MCIIOJIb30BAHMEM  IIaKeTOB nporpaMMm
Phoenix WinNonlin 6.0.2 wm 6.0.3, ¥ pe3yJbTaTH CBeIOeHH B
Tabauiy 3.

Tabauila 3:
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RO C AUGh
max Kaupene
Mpumep Hocurens (Hr.u/man) 12 (MII/pMMHIHr) 9 F
A {nr/mn) {4}
0.25 %
Tween 80
1187 + o 76 +
+ 99.75 5163 £464 | 2.940.2 -
1 81 7
% HEC
pactsop
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s/e

5%
Pharmaso
lve + 45
%

NMponunex
TNUKONb

+ 50 %
PEG 400

2250 £ 190

3.0+£0.3

73+04

nfo

0.25 %
Tween 80
+99.75
% HEC

pactsop

632 +
167

2161 £ 599

1.9+0.2

s/e

5%
Pharmaso
lve + 45
%

Nponuned
rMUKonbe

+ 50 %
PEG 400

1146 + 245

1.9+0.4

16.1+2.8

63 +
17

nfo

0.25 %
Tween 80
+99.75
% HEC

pacTtsop

2681+66
4

7867+2857

3.3+0.3

e/s

5%
Pharmaso
Ive + 45
%

MponuneH
FUKOAb

2921+1432

4.0£1.7

71+43

90 =
33
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+ 50 %
PEG 400

n/o

0.25 %
Tween 80
+99.75
% HEC

pacteop

783 +
254

2261 + 471

1.4+0.2

B/B

5%
Pharmaso
lve + 45
%

Mponunex
rAMKONL

+ 50 %
PEG 400

1119+ 119

2.0:0.4

142+20

14

nfo

0.25 %
Tween 80
+99.75
% HEC

pacteop

578 +
170

2497 + 842

2.3+1.8

B/B

5%
Pharmaso
lve + 45
%

Nponunexd
FAUKOAb

+50 %
PEG 400

1834 + 562

1.8+0.3

15

12

nfo

025 %
Tween 80
+99.75

337 +
141

1140+ 114

3.0+3.0
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% HEC
pacTeop
5%
Pharmaso
Ive + 45
s/B % , ,
- 609 + 62 1.6+0.5 26.7+3.4
Nponunen
+ 50 %
PEG 400
no | ZomA | D07 +76 | 1647 + 147 | 4.8+2.8 -
60 +
22
s/e ::2: 'i":ﬁ - 908 + 198 | 7.6%1.7 17.1£3.3
ROA - IlyTb BBeIOeHUS
Mpumep 75:
HccnenoBaHMe IPOHMKHOBEHMSI B MOBI' Ha I'PHBYHAaX
CaMupel kpeic Wistar (260+40 1pamMMOB) VCIIOJIb 30BaJIMCh B

KauecTBe IIOIOOIHTHEX XWMBOTHEX. Tpoe XMBOTHEX OBJIM pasMeleHH B
Kaxmooy KJIeTKe. XMBOTHHEM »OaBajJM Bomoy ¥ ommy ad libitum B TeueHMe
DKCIIEPUMEHTA u nepxaJn B YCJIOBUSAX 12-4yacoBoro LMKJIa
cBeT/TeMHOTa.

[I[POHMKHOBEHME B MOB3T OINPelelIaiM Yy KPEC OUCKPEeTHHM O0O0pa30oM.
Ba OIOVH OeHb oo OHS BBeIEeHUSA CcaMIIOB KPEHIC Wistar
AKKJIMMATU3UPOBAIM WM PaAHIOMM3MPOBAHHO pacCHpenesidalM I[10 IpyllaM
coTJlacHO MX Macce TeJjla. B Kaxnowli MOMeHT Bpemenu (0,5, 1 u 2
yaca) MCIOJILE30BaJIMCh N=3 XMBOTHEX .

TecTupyeMHEe CoeIVIHEHM S ORIV COOTBETCTBYKIIVM oBpa3oM
nIpelBapuUTeNILHO COCTaBJIEHH n BBEIEHH nepopajibHO B nose
(?KBMBAJIEHT CBOOOIHOTO OCHOBaHMA) 3 MI/KI'. OOpasuUb KPOBU YyIaJldIu
KapIMaJlbHOM MYHKILMEeM, MCIOJNb3YSd aHecTe3Min u30hJopaHoM. XMBOTHHX

YMEPWBJIAIN OJad cbopa TKaHM MO3Ta. I[lJmasMy OTIOeJsIsalu, n obpas3lH
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MO3Ta TOMOTEHV3VPOBANIM M COXPAaHAJM B 3aMOPOXEHHOM BuUIe Ipu -20°C
0o aHalMz3a. KOHIEeHTpaluMM TeCTUPYEMHX COeOMHEeHMM B ILJla3Me M MO3Te
omnpenesdaaM C IoMombi crnocoba LC-MS/MS.

TecTupyeMEle COeOMHEeHUS OIpeleiaiM KOJMUeCTBEHHO B ILJla3Me WU
TOMOTeHaTe MO3Ta CcrocofoM KauecTBeHHOM LC-MS/MS C MCHOJIL30BAaHUEM
IOOXOLAmero MeTola DKCTpakKUuM. TecTupyeMble COeOVHEeHUd  OBJIU
onpenesyIeHE KOJMUYECTBEHHO B Ouanas3oHe KaaubpoBky 1-500 HT/MI B
jiasMe M TIoMOTeHaTe Mo3Ta. O0paslUbl MCCJEeOOBAaHMA aHAJIU3UPOBAJIMU C
[IOMOIBI KaJMOPOBOUHEIX 00pasloB B HapTuM M ofbpaslax KOHTPOJIA
KauecTBa B COCTake I[IapTUM. BHUMCIAIM CTeIeHb OTHOWEeHMSa MO3I-—

miasMa (Cb/Cp), M pes3yJbTaTH NIpelCTaBJIeHH B Tabjuie 4.

Tabauua 4:
HpOHMKHOBeHI/Ie B MO3T KPEICEI I1pn OOHOKpPaTHOM
[MpurmMm. BBeIEeHUU
(Cb/Cp) B KOJIMUecTBe 3 MI/KT, II/0
1 0,30 £ 0,05
2 0,95 + 0,17
S 0,50 + 0,04
© 2,09 + 0,46
7 0,61 + 0,01
8 1,1 £ 0,1
10 2,40 + 0,30
11 1,59 + 0,35
12 1,64 + 0,12
22 0,46 = 0,11
30 1,05 + 0,53
35 0,72 = 0,03
38 1,03 £ 0,17
pumMep 76:

Momenr BalauM paclIoB3HAaBaHUS OOBEKTOB
CBOMCTRBa YJYUYIIeHMS KOTHUTHMBHOM O(QYHKLUMM COEOVMHEHMIM COIJIACHO
2TOMY M300PEeTeHMI OLEHMBAJIM IIPM I[IOMOMM STOM MOIEJIM.

Camupl xpeHcC Wistar (8-10 Henmesb) MCHOJB30BAJMCE B KaudeCTBe
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IIOOOTIEITHEX KMBOTHHEX . UYeTHpPeX XMBOTHHX pa3MellalM B KaXIoW KJIeTKe.
XMBOTHEIX HOepXalyM B VYCJI0oBMAX 20%-1 OMIEeBOM OelpuBaluM CcO OHA,
IpelMeCTRYKIETO BKCIepMMeHTy. Bomy nmaBaiu ad libitum B TeueHUe
SKCHepuMeHTa. XMBOTHHX HOepXajlyM B YCJIOBUAX 12-4yacoBOTO LMKJA
CBeT/TeMHOTa IIPM KOMHATHHEX TeMIepaType U BJIAXHOCTU. IKCIEPUMEHT
IPOBOIMJIM Ha OTKPHTOM o006JacTM, OTMEeUeHHOM aKpPWMJIOBOM KpacCKOoM.
Kpric nOpuydyalauM K MHIOIVMBUAOYAJLHEIM apeHaM (OTkKpHTasa o6JacTb) B
TeueHre 1 Yaca B OTCYTCTBUME KaKUX-JMOO OOBLEeKTOB B IeHbL 1.

OmHa rpynmna u3 12 KpHC »OoJydYalla HOCUTeJbL, M IOpyrad TIpylla
KVBO THEIX noJiydaja coeIVHeHue bopMy JIEL (I) rnepen bazamm
osHakoMJieHusa (T1) wu BHOOpa (T2). Bo BpeMsa da3w O3HaKOMIIEHUS,
(T1), KpHC pa3MemalM MWHOVMBMIOYAJILHO Ha apeHe Ha 3 MMHYTH, B
TeueHMEe KOTOPHX IOBa MIOEHTUUHHX O0O0BekTa (a; M ap) noMemaau B 10 cwm
OT CTeHH. UYepes 24 yaca nocje T; NPOBOOAMIM MCIBETaHMEe Ha aHalus3

,JIOJ'II‘OBpeMeHHOIZ namMarr. Tex Xe KpPBC I[IOMellajgM Ha TY Xe apeHy, Kak

B ucnuTaHuu T;. Bo Bpemsa @dasu BHOOPA (T») KpEICaM JaBaJiu
MCCJIENOBATE apeHy B TeUeHMe 3 MUHYT B IIPUCYTCTBUM  KOIUMU
3HakoMOoTo obwekTa (aiz) M OIHOTO HOBOTOo ofbbekTa (b). Bo Bpewmsa
ucnuTadug T, u T,, MUccIemoBaHMA KaxmoT'o ofnekTa (onpenesgeMoe Kak
brpkaHbe, OOJIM3HBAaHME, XeBaHMe WM IOBWXEHUS YCOB IIPKU IIepeMelleHUU
HOoca K OOBEeKTY Ha PacCTOSHUMM MeHblle ueM 1 CM) pPerucTpupoBa C
[IOMOIWELID CEeKYyHIOMepa.

T, saBJsgeTcda oOmMMM BpeMeHeM, IIOTPauveHHBIM Ha MCCcJIeIoBaHMue
3HAKOMEIX OOBEeKTOB (ai+as) .

T2 sgaBJjsgeTcd oOmMMM BpeMeHeM, IIOTPadyeHHEM Ha MJCccJeIoBaHMue
3HAKOMOTO 00BeKTa M HOBOTO oOBeKTa (astb).

I CKPUMMHALIMOHHLIM MHIekc=Bpemdg, IpoBeleHHOe c HOBEIM
ofbeKTOM/ (BpeMs, MIpOBeleHHOE C HOBHM M 3HAKOMBEM OOLEKTOM) .

AHaJIM3 paclnosHaBaHMAa OOBLEeKTOB IIPOBOIOMIM, KaK OIMCaHO B
Behavioural Brain Research, 1988, 31, 47-59, Y  pe3yJibTaTH

npuBeneHu B Tabiuie 5.

Tabamua 5:
Hosa CpeInHee BpeMAa nccjaenoBaHmg T
[TpymM. Mr/KT, | S.E.M (cek) BHIBOII

/o SHaKOMEBIA HoBrml oBTwexT
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OOBEKT

1 0,3 11,31 + 1,07 28,92 + 3,54 AKTUBHBIN
2 1 9,06 = 1,75 15,09 £ 2,19 AKTUBHEI
5 0,3 11,00 + 0,81 19,64 £ 1,74 AKTUBHEIN
6 3 15,75 £ 1,71 23,67 + 2,62 AKTUBHHI
7 1 9,16 + 0,83 19,56 £ 1,96 AKTUBHEI
8 0,3 7,59 £ 1,02 14,36 £ 1,56 AKTUBHEIN
22 3 8,21 £ 0,70 15,72 £ 2,25 AKTUBHEIN

Npumep 77:

Mognens Bagaun PacriosHaBaHUSA o6 BEeKTOB - [IpoBOKaLMs

CKOIIOJIaMMHOM

CBoMCTBa YyJyUlleHMS TIIO3HAHMUSA  COeIMHEHUM  COTJIaCHO  DTOMYy
UB300peTeHN0 OlIeHVBAJIM IIPU IIOMOIIM STOV MONEJIM.

CaMubel kpecCc Wistar (8-10 HeOmeJsib) MCHOJIB30BaJIMCh B KaueCTBe
IIOOOIBITHEIX XMBOTHHX. UYeTHpPeX XMBOTHHX pas3MelaliM B KaxXIoM KJIeTKe.
XMBOTHEIX IepXallM B YCIOBMAX 20%-M OMMEeBOM IenpuBaluy CO OHSA,
IpenmecTBYOMEeT0 SKCIepuMeHTYy. Bomy maBaiuM ad libitum B TeueHue
DKCIIepUMeHTa. XMBOTHHX OepXaJlM B YCJIOBMAX 12-yacoBOoTro LMKJIA
CcBeT/TeMHOTa IIPM KOMHATHEX TeMIepaType U BJIAXHOCTM. DIKCIEPUMEHT
IPOBOIMIIM Ha OTKPHTOM o006JacTM, OTMEUEeHHOM aKpPMJIOBOM KpPacCKOM.
Kpric npuyyaay K MHIOIVMBUOYVAJLHEIM apeHaM (OTKpHTas o6JlacTb) B
TedeHMe 1 Yaca B OTCYTCTBUE KaKUxX—-JMOO ODOBEKTOBR B IeHb 1.

KpeICEI TOJIyYaJM HOCHUTEJE WMJIM HOCUTEJE UM CKOIOJIaMWUH, WM
coenmMHeHMe QOopMyJiH (I) M CKOIIoJlaMMH, Ilepeln O3HakomjeHueM (T:). Bo
BpeMsa @asel O3HakomieHMda, (Ti1), KPHC pa3Memaly MWHIMBUIOYAaJIBHO Ha
apeHe Ha 3 MMHYTH, B TeueHMe KOTOPHX IBa MISHTUUHHX O0OBeKTa (a; M
a) noMemasn B 10 cM OT CTeHH. UYepes 3 MMHYTH Iocje Ti, TPOBOIWIU
VCIIEITaHMe Ha TeCcT Ha 3alloOMMHaHME  BHIIOJHSAJOCB. Tex Xe  KPHC
IIOMemaJr Ha Ty Xe apeHy, KkKak B ucOeTauum T;. Bo BpeMsa ¢as3n BHOOpa
(T») KpeHICAM JaBaJlM MCCJeIOBaThb apeHy B TedueHMe 3 MMHYT B
IIPUCYTCTBUM KOIIMM 3HAKOMOTO 0OO0BeKTa (as) M OIHOT'O HOBOT'O OOBEeKTa
(b). Bo Bpema wucnooTanusg 1, u T,, HCCJIeIOBaHMA Kaxmgoro oOBeKTa
(onpemesigeMoe KaK OQHpKaHbe, OOJIM3HBaHME, XeBaHMe WM OBVWKEeHUSA

YCOB TIIpM IlepeMelleHNVMIM HOCa K ODBEeKTY Ha PacCTOAHMM MeHBIle YeM 1
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CM) PeTruMCTPUMPORBRAJIM C IIOMOMBI CEeKYyHIOMepa.

T, sapJjdeTcd oOmMMM BpPEeMeHeM, IIOTPAYEeHHHM Ha MCCJIeJOBaHue
3HAKOMEIX O0O0BekKTOB (ai;tas) .

T2 sgpjdeTcd oOmMM BpPeMeHeM, IIOTPadYeHHBIM Ha MCCJelJOoBaHue
3HAKOMOT'O OOBeKTa M HOBOTO oOBeKTa (astb).

I CKPUMMHALIMOHHEIM MHIOekCc=Bpewm4, IPOBeIeHHOe c HOBHM

O@%@KTOM/(BpeMH, IIpoBelleHHOEe C HOBEIM M 3HaKOMEM ODBLEKTOM) .

Tabauila 6:
CpenHee BpeMsd MCCJIemoBaHMA T
S.E.M (cek)
Hosza
[TpynmM. BruBon
MI'/KT, /0 | 3HakoOMEI1
HoBHlI OOLEeKT
oDBEKT
1 0,3 7,54 £ 1,93 13,07 £ 1,79 |AKTUBHLIZ
2 0,3 14,29 + 1,92 20,93 + 2,89 | AKTMBHEI
5 1 13,61 = 1,79 25,72 + 3,67 | AKTUBHHEMI
22 1 21,34 £ 3,65 29,70 = 1,72 | AKTUBHEMI

pumMmep 78:

KoHTexcTHass 3agadya BHpaboTKM YCJIOBHOI'O pediiexca cTpaxa

OKCIepMUMEeHT IIPOBOOMJIM B TeueHMe IOBYX IOHelM. B @OeHb 1 KpHC
[IOMellallM B KaMepy IOJd HaOJIIeHUS OIepaHTHOT'O IIOBeIeHMSa M IabBaJiu

AKKIIMMaAaTU3IMPOBATECA B TeUeHNe 2 MVHYT . KpHCH I10JIy4daJin Hen30eXHBIM

yoap B Jamny (BesycJioBHBEM cTuMyJ (US): vymap TokoMm 0,5-0,7 MA B
TeueHMe 3 cekyHn) . Ilociie mHTepBajla 1 MWHYTH YHOapH I[IOBTOPSAIM IJIA
IIOCTaBKM B O0mel CJOXHOCTM Tpex US. KpecaMmu 1nocjie o0O0ydeHUs
BBOOWJIM HOCUTEJIE WM TeCcTUupyeMoe coeOuHeHMe. CkonoJjiammH (0,3

MI'/KD, INOIKOXHO) BBOOMIIM CIYCTH 120 MMHYT IIOCJIe OByUYeHMd.

B OeHB 2 KpPHC [IOMellaJiM B KaMepy -IJid HaOJIoOeHUS OIepPaHTHOT'O
[IOBeOEeHVA, M BpeMs IIOJIHOT'O 3aMOopaXuBaHMsA OLEeHMBaJIM B TedueHMe 5
MUHYT. PesyJbTaTh [IpUMBEOEHH Ha Oourype 1.

Npumep 79:

OueHka ypoBHeN sSAPPa KOpPH B MOSBI'€@ KPHICH

OKCHIepMMeHTaJNIbHAS Npollenypa:

CaMLIOB KPEIC Wistar (250+45 I'paMMOB) PaHIOMU3MPOBAHHO

PazsoeidJiM Ha  T'PYIIH, II0JIy4YaBlliMMe Pa3HBEIE BHMIOEBEI JIEUEHNMA (n=5 Ha
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TPYINY) . KOHTPOJILHOM TPYINe KPHC BBOOWIM BHYTPUOPOMMHHYID (B/0)
MHBEKILINID HOCUTEeJIA (99, 75% 0,25%-1 TUOPOKCHUD TUJILLEJIIIIIO 3

HHX+0,25% tween 80 omma oOpuMepoB 8 mu 22; 5% Pharmasolve+45%
OPONWUJIeHTUIMKOJIA+50% nosmsTuiieHIUIMKOJIA 400 miuga npuMepa 1) . Kpreicam
B KOHTPOJIbHEIX Tpyliax Ha3HadaJinu OOHY nosy TEeCTUPYEMOTO
COeIVHEHNS, KOTOpPYyK BBOIOVJIN €IVMHCTBEHHOMN BHY TPUOPMMHHON
UHBEKLVEN TeCcTUPyeMOoTO CcoelMHeHVs (ofbeM mo3e 2 MI/KT) . Kprec
YMEPIBJIAIM CBOpauMBaHMeM ey 4Yepes 60 MMHYT I[IOCJe JiedeHMdA. Mosrwm
OLICTPO MB3OJIMPOBAJIM, U KOPY aHammsmpoBagu 1npu -20 °C. Kopy
HeMeIJIEHHO COXPaHANM Ha CYXOM JbOY UM B3BellMBaJIM, IIOCJe UYero

COXpaHAIu npu -80°C oo olpeneJyieHnAa KoJIMueCcTBa sAPPa C
MCIIOJIb30BaHMEM TBeplodaszHOTO MMMyHOQEPMEHTHOTO aHaJm3a (ELISA).

[NonydyeHne MIPOOBH:

1. TabieTKM KOKTeWJIsa MHTUOMTOPpa MIpOoTeasH  ([IOJIHBM MWMHU-,
Make-Roche; 1 rabjerka njadg 8 MI) »DOOaBJAIM K COJIEBOMY PacTBOPY
bybepa Tpuc (TBS) 1mo mucrnosib30BaHMA Oydepa OJd oOpab®OoTKM TKaHU.

2. TKaHM KOPH OTTaMBallX M TOMOTEHM3UPOBAJIM B NIATU OO0OBEMax
TBS, ¥ pacTBOp ULeHTpudyruporaam npu 15000 o6/muH npu  4°C B
TeueHre 90 MMHYT.

3. CynepHaTaHT OT@paCBIBaJ'IM 17 T'OMOT'€eHM3MpOBaJIn B IIATN

obweMax TBS. OOpaslw leHTpudyruporanm nopu 15000 o6/mmu mpu 4°C B
TeueHre 30 MMHYT.

4. CyrepHaTaHT oTBpaceBau, u ocalok obpabaTHBaJIN
YJIBTPasByKOM B nOecdTu obwemMax 50 MM Oybepa Tpuc (pH: 7,6),
comepxamero 6 M TI'yaunuamHa-HCl. O06paboTKy VYJbBTPa3BYKOM IIOBTOPAJU
YeTHpe pas3a C OPOIOJIXUTENLHOCTBI IO MATH CeKYHIO KaXObeM pas.

5. ToayuyeHHYI CMeCh MHKYOMpPOBAJM IIpM KOMHATHOM TeMIepaType
B Teuenme 30 MMUHYT M LeHTpudyrmporamm npu 15000 o6/Mmuu npu 4°C B
TeueHre 30 wmmHYT. CyhnepHaTaHT paszbaeiagau 100x Oydepom EIA 1o
DOOaBJIeHUA B IIPEeOBAPUTEJIbHO IOKPHTHE IIJIaHmeTH ELISA.

UsMepeHne sAPPa ¢ noMomein Hab®opa ELISA:

Oina  wmccienoepaHmsa BIIVAHUA OCTPpOTO  JIeueHUsd TeCTUPY eMEIM
COeIMHEHMEM Ha YypoBHU sAPPa »skchopeccuio STOro 0OeJilka UW3MepsSaiu B
obpasuax, I[IOJIYYeHHEX M3 TIOMOI'€éHAaTOB MO3I'a I[IOOBEPIHYTHX UM He

INOOBEPTHYTHX JIeUeHMIO KpPEC IIYyTeM MCIOJBE30BaHMA TecTa ELISA. Bcdg
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npouenypa OpbUla OCYHECTBJIEHa, KakK OIMCaAaHO B pPYyKOBOIOCTBe Habopa
ELISA (Mouse/Rat sAPPa (highly sensitive) assay kit, Catalog
Number: Jp27419, Immuno-Biological Laboratories Co. Ltd,
TlamMBypr, I'epMaHMA) .

CTaTUCTUYECKUN aHaJIU3:

CTaTUCTUUEeCKMe aHaJM3H IPOBOIMJIM C IIoMombio Graph Pad Prism
(Bepcua 4). PesynbTaTH IOpelcTaBJIeHH Kak CpenHue T SEM ypoBHU
sAPPa, BEIpaXeHHEe Kak IIPOLIEHT oT KOHTPOJIL HEIX 3HaAUeHUu!,
INOJIYUEHHEIX Ha KpeHcax, o00paboTaHHEIX HOCHUTeJeM. CTaTUCTUUECKYIO
3HAUMMOCTEL IIOCJIe JIeUeHUA OleHMBaJiM C IIOMOIBK OOHOHAIPAaBJIEHHOTO
ANOVA ¢ mnocjiemyomyM aHaJn3oM JIaHHeTTa, UM YPOBEHb 3HAUMMOCTM OBLI
YCTaHOBJIEH HMXe 3HaueHusd p, MeHbmero uyeM 0,05, u pesysjbTaTH
IpeXcTaBJIeHH B Tabjauie 7.

Tabmauua 7: 320bexT TecTUpyeMHX COeOMHEeHMM Ha YPOBHUM SAPPa

KOpH Yy caMlloB kpuc Wistar.

YporHM sAPPa (% HocuTeJsid)
[TpwrM. 1.0 wmr/xr, | 3,0 wMr/xr, |10,0 wMr/kr, | BelBon
B/0 B/0 B/6
1 155 + 6%~ 153 £ 7** 142 £+ 6** AKTUBHBI
8 120 + 17 137 + 14 173 £ 10** AKTUBHBI
22 143 + 14 164 + 12%** 176 £ 10** AKTUBHBI
BHaueHUd IMIpelCTaBJIglnT CcodoM cpelHMe+SEM (n=5/rpynmna). ** p

<0,01 vs. HocUTeJIb (mocT-TecT JaHHeTTa) .

puMmep 80:

Monymnsimsi MOBI'OBOI'O KPOBOTOKa BO QPOHTANBLHOM KoOpe:

SbderT TECTUPYEMOT'O COeIMHeHMd Ha  MOOYJALMID  MO3T'OBOTO
KPOBOTOKA OLIeHMBAaJM C MCIIOJIE30BaHMEM KPEHC.

Kpric axkIMMaTU3UpOBaJIM K JabopaTOpHOM cCpele B TeueHMe IO
MeHbIeM Mepe 7 npHer. Kpec (300-350 rpamMMmoB) pasMemaldM B TpPylax
10 YeTHpe B KOHTpoJMpyeMol cpene (Temr.=21 + 3 °C; BiaxHocTb=30-
70%) w® ImepxaJauM B YCIOBUMAX 12-4yacoBOTO LMKJa CBeT/TeMHOTa C
BKJIIOUeHMeM cBeTa B 7:00. Immy M Bomy ofecneumBaJM ad libitum.

Kpric aHeCcTesUpoBaJu 12%-M ypeTaHOM (BHY TPMOPKMMHEHO) .
TeMnepaTypy TeJla XMBOTHBIX [OOIepXyBaau TIpu 37°C  C  IIOMOMmbBIO

DIIEKTPOTPEJIKM UM  PeKTaJIbHOTO TeMIepaTYPHOTO 30HOa. MaJleHbBKUM
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paspes OCYWMEeCTBJAIM B OOHOM M3 BeHTPAJIBHHX CTOPOH 3alHeu
KOHEUHOCTHM, U OelpeHHY BeHY KaHKIMpOBaliM KaTeTepoM PE1O s
BBelleHUs JIEKapCTBEHHOT'O CpelcTea. 3aTeM XMBOTHOe IIOMellajiM B
CTepeOoTakKCHUUeCKy CTPYKTYPY, ¥ CPEeIMHHEM paspe3 OCYmeCTBJAIM OJId
DKCIIOHUPOBAaHMSA Uepella. I[IpoCBepsiMBaliM TpellaHalMOHHOE OTBepCTHE
HaJl QPOHTAJILHOM KOpOM (CTepeoTaKCHUUeCKMe KOOPAMHATH 1 MM IIepen u
4 MM BOOK OT OperMs) . Krciopon IOCTaBIAAM Uepes HOCOBOU
oBTeKkaTesib CTEpPeOTaKCUUECKOTO anrnapara, CBA3aHHOTO C
KOHTPOJIMPYEMEIM  [IOCTABIMKOM  I'as3a c 1norokoM 200 wiI/MMHYTA.
JlasepHem JonmjepoBckum 30HO (AD Instruments Inc) nomMemaJau Han
OTBEPCTHEM 0JId KOHTPOJIA MO3TOBOTO KpPOBOTOKA . Jla3epHE
JonmniepoBCKUN 30HI OBLIT [IOOCOEenOVHEH K KOMITLIOTEePU3UPOBAHHOMT
cucTeMe cbopa n HaKOILJIeHU A OaHHBIX (PowerLab 16/30, AD
Instruments Inc). HocuTesqb WIM TeCTHUPyeEMOe COeOMHEHMe BBOIWUJIIU
BHYTPMUBEHHO IIOCJIe TOT'O, KakK MO3TOBOM KPOBOTOK OBJI CTabujieH B
TeueHre 30 MMHYT. J[JaHHEE MO3TOBOI'O KPOBOTOKA cobupaliM B TedeHHUe
najgbHedmyx 90 MuMHYT. I[loJIydeHHBEe MOaHHHEe BHUMCIAIM KakK yBeJIMueHUe
IPOLleHTa OTHOCUTEJIBHO 0a30BOT0 YPOBHA TOKa KPOBM B I[IOKOe. [JaHHEE
OJI TeCcTUPYeMOTO COeOVHeHMs CpPaBHMBAJM C KOHTPOJILHOM TPYINOM C
IIOMOILI0 OOHOHAIparJieHHOTO ANOVA ¢ nocT-TecToM Bonferroni.

Ccrulka @

Psychopharmacology (Berl). 2013, 225, 21-30.

PesyneTaT:

IpuMep 1 3BHaAuUMUTeJIBHO YBeJMUMBAJ MO3TOBOM KPOBOTOK, Kak

IoKasz3aHO Ha (urype 2.
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$OPMYJIA U3BOBPE TEHNA

1. CoenmHeHmMe OQTOpMHIOOJNA GopMyJiEl (1),

Rl
Q /
F NH
N
R LR2 M

B KOTOPOM:

R! oBoz3HauaeT

=ki5;_:::_::> WK *< NH
HO

R? oBozHauaeT

F
*| AN / \N N/I) py A,
(2N N \N ALY
» . h

R3 H,C

HyC
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HO

npy YCJIOBUM, UYTO, Korma R! oBos3Hauaer ’

*

X
F

6
TOI'OoAa R2 OTJIMdaeTCAd OT
npryeM * oBo3HauvaeT TOUYKY IIPUCOEOMHEHUI ;
R3 gBjgeTcd QTOPOM MIIM BOLOPOLOM;

R* gmjigeTcd rajioreHoM, -S—-CH; MM BOOOPOIOM;

R®> gBjideTca TrajloleHOM, -0-CH;, CONH,, CONHCH;, MM BOOOPOOOM;

a=1l mwim 2; u

b=1 mwiuun 2;

WM eTo M30TOoNHas dopMa, CTepeou3oMep WM dapMalleBTHUUYECKU
npreMieMas COJIb.

2. CoemmMHeHMEe IIO II.1, B KOTOPOM:

R! oBozHauaeT

HO

R? oBo3zHauaeT



98

|
Che

a

3. CoemuHeHMe IIO II.l1, B KOTOPOM:

R! oBozsHauaeT

*E
HO Y

R?2 oBo3HauaeT

L\

N
|

*

—

R§
4, CoemmMHeHMe IIO II.l, B KOTOPOM:

Rl oBoz3HauaeT

>I¢< NH
F
; U

r

R? oBo3HauaeT
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5. CoemuHeHMe IIO II.l1, B KOTOPOM:

R! oBoszHauaeT

% NH
F :

R? oBo3HauaeT

%7 O

(rl g

a

R* gBjigeTcsa dTOpOM.

6. CoenmHeHmMe 10 Jwbomy w©3 nrn. 1-5, BeOpaHHOe W3 TPYIIIH,
COCTOMAMmMEN U3 CJeOyllMX COeIMHEHUN:

N-[(1S,2S)-2-tugpokculiMkrJjorekcui] —-1- (1-MeTun-1H-nupaszson-4-
miMeTn1) —4-prop-1H-muHnosi-3-kapbokcaMun;

N-[(1S,2S)-2-TMIPOKCUIIMKJIIOTEeKCUII] -1 - (2-xJJopnInpuInH—4 -
mwiMeTn1) —4-prop-1H-muHnosi-3-kapbokcaMun;

N-[ (1R, 2R) - 2-muapokculiMkrJjorekcui] —1- (1-MeTmin-1H-nupaszson-4-
miMeTnJ1) —4-prop-1H-mHnosi-3-kapbokcaMun;

N-[(1S,2S)-2-tuagpokculMkJjorekcui] —-1- (1-MeTmi-1H-mHOaz0J—-3-
mwiMeTw) -4, 7T-oudrop-1H-mHOon-3-kapOoKCcaMnn ;

N-[(1S,2S)-2-tuapokculiMkjorekcmi] —-1- (1-MeTmi-1H-nupaszson—-4-

mwiMeTwm) -4, 7-oudrop-1lH-mHOoN-3-kapOoKCcaM1L ;
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N-[(1S,2S)-2-TUIPOKCUIIMKJIOTEeKCHII] -1 - (2—-xXJIopnIMpUIH—4 -
niameTwJ) -4, 7T-oupTop - 1H-mHOoJn-3-kKapOokKcaMun;
N-[(1S,2S)-2-TUIOPOKCULIMKIIOTEeKCHUII] —1- (2-bTopnimpruamH—4 -

niMeTnJ1) —4-prTop-1H-muHnosi-3-kapbokcaMun;
N-[(1S,2S)-2-TUIPOKCULIMKIIOTEeKCUII] —1- (2-bTopnmpruamnH—4 -
niMmeTu) -4, 7T-oudprTop-1H-mHOOoI-3-KapBokCcaMnl ;
N-[(1S,2S)-2-TUIPOKCULIMKIIOTeKCUII] —1- (3-bTopnmpnuamnH—4-
niMeTn1) —4-prTop-1H-muuHmosi-3-kapbokcaMun;
N-[(1S,2S)-2-TUIPOKCULIMKIIOTeKCUII] —1- (5-bTopnmpramH—4-
niMeTu1) -4, 1-oudrTop-1H-mHOoI-3-KapBokCcaMnl ;
N-[(1S,2S)-2-muOpoKCHULIUKIIOTekCUII] —1- (2, S—oudToprnmpmuamH—4-
nnMeTn 1) —4-prTop-1H-uuHmos-3-kapOokcaMun;
N-[(1S,2S) -2-TUOPOKCULUKIIOTEKCHII] 1-(2, 5-oudTop-—nupmanuH-4-
niaMeTmJ) -4, 7-oudrop-1H-mHOoJI-3-KapOoKCcaM1L ;
N-[(1S,2S)-2-TUOpOKCULUUKIIOTEKCHUII] —1- (2, 3—oudTopnupnuinH—-4-
mwiMeTn1) —4-prop-1H-mHOoJI-3-KapboKcaMn ;
N-[(1S,2S)-2-rumpokcUuukJIorekcui] —1- (1-oupunouH-4-mjaMe TUJI) —
d-prop-1H-MHOoJI-3-kapboKkcaMum;
N-[(1S,2S)-2-TUIPOKCULIMKJIOTeKCHII] —1- (1H-nupas30Ji-4-MJIMEeTHUJI) —
4d-pTop-1lH-uHOoJN-3-kKapbokcaMmnn;
N-[(1S,2S)-2-TUIPOKCULIMUKJIOTEKCUII] —1- (2-OpoMTHaz30JI—5-
niMeTnJ) —4-prTop-1 H-mHpos-3-kapOoKCcaMuUL;
N-[(1S,2S)-2-TuIpokCULIMKJIOTekCUII] —1- (1-sTmi-5-MeTmi-1H-
nvpasoJ-4-miMeTwni) —4-prop-1H-mHDos-3-kapbokcamMun;
N-[(1S,2S)-2-TMIPOKCULIMKJIIOTEKCUII] —1- (BeH30THa30JI—6—
mwiMeTnJ1) —4-prTop-1 H-mHpos-3-kapOoKCcaMuUL;
N-[(1S,2S)-2-TuaopokCcUlIMKJIOTekCHII]—-1- (1- (2-dpTopzTmi) —1H-
nnpaszsoy-4-miMerni) —4-¢prTop—-1 H-mHpoJs-3-xkapOoKcaMunl;
N-[(1S,2S)-2-TMIPOKCUIIMKJIOTEKCUII] —1— (2-MeTUJICYJILPaHWUII—
mpuouH-4-miMeTni) -4, 7T-oudrTop—-1H-MHOoJI-3-kapOoKCcaMnI ;
N-[(1S,2S)-2-TMOPOKCUIIMKJIOTEKCUII] —1— (2-MeTUJICYJIELPaHWUII—-
nmpuouH-4-miMe i) —4-¢rop—-1H-mHnos-3-kapOoKkCcaMmn ;
umuc—-N- (3-dbToprmunepunH—4-mi) —1- (2-pTopnUpUINH—4 -MJIME TUJI) —
4, 7-mudrop-1H-mHmosn-3-kapbokcamun (Mzomep-11) ;
TpaHCc—N- (3-¢Toprnunepuina—-4-mi) —1- (2-pTopnnpninH—4 -UIIMe TUJIT) —

4, 7T-oudrTop-1lH-mHnos—-3-kapbokcammun (Msomep-1);
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TpaHCc—N- (3-¢Topruiepuina—-4-ui) —1- (2-pTopnnpninHa—4 -mUIIMe TUII) —

4, 7T-ondrTop-1lH-munos-3-kapbokcammun (Msomep-11);
umuc—-N- (3-dToprunepunH—4-mi) —1- (5-pTopnupuInH—4 -MJIME TUJI) —

4, 7-mudrop-l1H-mHOoJs-3-kapbokcamun (Mzomep-1) ;

unc—-N- (3-¢pToprmnepunH—4-wmi) —1- (2-XJIOPIUPUOUH- 4 - MIJIMe TIJI) —4 -

dTop-1H-uupos-3-kapbokcammnn (M3omMep-1) ;

umuc—-N- (3-dToprunepuinH—4-mi) —1— (2-XJIOpIUPUOUH— 4 —MJIME TUJI) —
4, 7T-mudrop-1H-mHOos-3-kapbokcamun (Pauemar) ;

umuc—-N- (3-dToprnunepuH—4-mi) —1— (2-XJIOpIUPUOUH— 4 —MJIME TUJT) —
4, 1-oudrTop-1lH-munos-3-kapbokcammun (Msomep-1);

unuc—-N- (3-dTopnmunepmuamH—-4-ui) —1- (4-dTopbenuzsmi) —4-pTop—-1H-
MHOoJI-3-kKapbokcamun (Mzomep-1);

unuc—-N- (3-pToprmunepunmui-4-wui) -1- (4-dTopbenzwui) -4, 7-oudTop-
1H-uupos-3-kapbokcammn (M3omep-1);

unuc—-N- (3-¢pToprunepunmuia-4-wuin) -1- (4-dTopbenzwui) -4, 7-oudTop-
1H-munos-3-kapbokcammn (M3omep-11);

uuc—-N- (3-pToprmnepunmuua-4-wuin) —-1- (2-bdTopbenzwui) -4-dpTop—-1H-
MHOoJI-3-kapbokcamun (Mzomep-1);

umuc—-N- (3-pTopnunepunmH-4-mi) —-1- (4-xJjgopdeHzmi) —4-pTop-1H-

MHOoJI-3-kapbokcamun (Mzomep-1);

unc—-N- (3-dpToprunepunmuua-4-wui) —4-drop-1- (3—-MeTOKCHOeH3MII) —1H-

MHOoJI-3-kapbokcamun (Mzomep-1);

unc—-N- (3-pTopriunepunmuua-4-wui) —4-drop-1- (3—-MeTOKCHOeH3MII) —1H-

MHOoJI-3-kapbokcamun (Mzomep-11);

unc—-N- (3-proprimnepunmuHa-4-wui) —-1- (d-MmeTokcubeH3wi) —4-pTop—-1H-

MHOoJI-3-kapbokcamun (Mzomep-11);

unc—-N- (3-prToprimnepunmuua-4-wui) —-1- (d-MmeTokcubeHs3wi) —4-pTop—-1H-

MHOoJI-3-kapbokcamun (Mzomep-1) ;

umuc—-N- (3-dbTopnunepunma—4-wmi) —1- (d-MeTokcubeH3m) -4, 7-
oudTop-1H-mHnos-3-kapbokcamnn (M3omMep-1) ;

umuc—-N- (3-dbToprunepunma—4-wmi) —1- (d-MeTokcubeH3m) -4, 7-
oudTop-1H-mHnos-3-kapbokcamnn (M3omMep—-11);

umuc—-N- (3-dbToprunepunma—4-wmi) —-1- (3, d—-oudprTopbeHzmi) —4-pTop-—
1H-mumon-3-kapbokcammn (Mzomep-1) ;

umuc—-N- (3-dTopnmnepunmH—-4-mi) —1- (1-MeTnn-1H-ntmpaszsoj—4-mia—

MeTuJl) —4-pTop—-1 H-mHpmoJs-3-kapbokcammn (M3omep-—-1) ;
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umuc—-N- (3-dToprmnepunmH—4-mi) —1- (1-MeTun-1H-tmpaszsos—4-mia—
MeTmi) -4, 7T-nudrop—-1 H-mHpmoJs—-3-kapOokcammp (u3oMep-1) ;

unuc—-N- (3-pToprmnepunmuua—4-wmi) —-1- (2-dTopnnpronH—4-mnjMe T ) —4 -
dTop-1H-uuposn-3-kapbokcamMnn (M3omMep-1) ;

unuc—-N- (3-pToprmnepunmuua-4-wmi) —1- (0eH30THa30JI— 60— UIIMe TUJI) —4 -
dTop-1H-uupos-3-kapbokcammnn (M3omMep-1) ;

unc—-N- (3-pToprmnepunmua—-4-wui) —-1- (1-MeTui-1H-uHma30J-3-
niMeT1) —4-dpTop-1 H-mupmosi-3-kapOokcammn (Msomep-1); u

unuc—-N- (3-dToprunepunH—4-mi) —1- (2-dTopnupuUOnH—4 —MJIIME TUJI) —
4, 1-oudrTop-1lH-munos-3-kapbokcammun (Msomep-1);

WM ero dapMalleBTHUUECKM IIpreMyieMasa COJIb.

7. CoemuHeHMe IO JioboMy M3 . 1-6, OpuueM obapMalleBTHUUECKU
IpUeMJIeMEe COJIM BHOpaHH M3 TPYIIH, COCTOAmel U3 CJIelyolnx
COenVHEHUN

uuc—-N- (3-dpTopnunepumH-4-wui) —-1- (2-dTopnupUOMH- 4 -MUJIME TIJI) —
4, 7T-mudTop-1H-MHOoJN-3-KapOokcaMMO I'uOpoxJjiopun (M3omep-1);

uuc—-N- (3-pToprunepuamH-4-wui) —-1- (2-dTopnupMOnuH- 4 -MUJIME TIJI) —
4, 7T-mndTop-1lH-mHOoJ-3-kapbokcaMma Iuipoxjiopun (M3omep-I1);

TpaHCc—N- (3-¢pToprnunepuini—-4-mi) —1- (2-pTopnupnuIMH—4 -UIIME TUII) —
4, 7T-mudTop-1lH-MHOoJ-3-kapbokcaMmuI I'uapoxJjiopun (M3omep-1);

TpaHCc—N- (3-¢Toprnunepuinni—-4-mi) —1- (2-dpTopnmupnuInH—4 -UIIME TUJII) —
4, 7T-mndTop-lH-mHOoJs-3-kapbokcaMma Iuipoxjiopun (M3omep-I11);

umuc—-N- (3-dToprnunepunH—-4-mi) —1- (S5-pTopnupuanH—4 -MJIME TUJI) —
4, 7T-mndTop-lH-mMHOoJs-3-kapbokcaMmun Iuipoxjiopun (M3omep-1);

unuc—-N- (3-pToprmmnepunuH-4-wmi) —1- (2-XJIOpPIUPUOUH- 4 - MJIMe TIJI) —4 -
drop-1H-mHnos-3-kapbokcaMul Iunpoxjopun (Mzomep-1);

umuc—-N- (3-bToprnunepunH—4-mi) -1 - (2-XJIOpPIUPUONH—4 —MJIME TUJI) —
4, 7T-mndTop-1lH-mHOos-3-kapOokcaMmun IuipoxJjiopun (Pauemar) ;

umuc—-N- (3-dbTopnunepunnH—4-mi) —1 - (2-XJIOPIUPUONH—4 —MJIME TUJI) —
4, 7T-mndrTop-1lH-mHnos-3-kapOokcaMmun IuipoxJjiopun (M3omep-1);

umuc—-N- (3-dTopnmunepunmH—-4-mi) -1- (4-pTopbenzmi) —4-pTop-1H-
MHOOJI-3-KapOokcaMul IuupoxJjopul (M3omMep-1I) ;

umuc—-N- (3-dbToprmunepunma—4-wmi) —1- (4-pTopbenzmi) -4, 7T-nudTop-
1H-munosi-3-kapbokcaMun runpoxJjiopun (Msomep-1);

umuc—-N- (3-dTopnunepunma—4-mi) —1- (4-pTopbenzmi) -4, 7T-nudTop-

1H-munosi-3-kapbokcaMun runpoxJjiopmun (Msomep-11) ;
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umuc—-N- (3-dTopnmnepuamH—4-mi) —1- (2-¢TopbeHzmi) —4-pTop—-1H-
MHOOJI-3-KapOokcaMuI IuupoxJjopun (M3omep-1I) ;

umuc—-N- (3-dTopnmnepmunmH—4-mi) —1- (4-xJjopbeHzmi) —4-pTop—-1H-
MHOOJI-3-KapOokcaMuI IuupoxJjopun (M3omep-1I) ;

unc—-N- (3-¢pToprmnepunmuua-4-wui) —4-drop-1- (3—-MeTOokCHOeH3MIT) —1H-
MHOOJI-3-KapbokcaMuI IuupoxJjopun (Mz3omMep-1I) ;

unc—-N- (3-¢pToprimnepunmuua-4-wui) —4-dprop-1- (3—-MeTOokCHOeH3MIT) —1H-
MHOOJI-3-KapOokcaMuI IuupoxJjopun (Mz3omep-I1);

unc—-N- (3-¢pToprimnepunmuua-4-wui) —-1- (4-MeToxkcubeH3mi) —4-dpTop—-1H-
MHOOJI-3-KapOokcaMuI IuupoxJjopun (Mzomep-I1);

unc—-N- (3-pToprmnepunmuua-4-wui) -1- (d-MeToxkcubeH3m) —4-dpTop—-1H-
MHIOOJ-3-KapbokcaMmul I'uipoxJjopun (M3omep-1);

unuc—-N- (3-¢pToprunepunmia-4-wuin) —-1- (d-MmeTokcubeHszwui) -4, 7-
oudTop-1H-mMHOon-3-kapbokcaMul ITuapoxJjopun (Mzomep-1I);

uuc—-N- (3-¢pToprmunepunmua-4-uin) —-1- (d-MmeTokcubeHszwui) -4, 7-
oudTop-1H-mMHOoOJN-3-carboxy I'MIpOoxXJiopuI amupa (M3omep-I1);

uuc—-N- (3-dpToprunepuamua-4-wuin) -1- (3, 4—-gudTopbeHsmi) —4-dTop-
1H-munosi-3-kapbokcaMmun ruipoxjopmun (Msomep-1):;

umuc—-N- (3-pToprnunepunmH—-4-mi) —-1- (1-MmeTun-1H-ntupazoj—4-mia-
MeTui) —4-drop-1H-uMHOoJ-3-kapbokcaMul IuapoxJjopun (Mzomep-1);

umuc—-N- (3-pToprnunepunma—-4-ui) -1- (1-MmeTun-1H-ntupazoj—4-mjia—
mMeTuir) -4, 7T-oudTop-1H-uHDosI-3-kapbokcamun ruopoxJiopun (Msomep-1);

unuc—-N- (3-pToprunepunmuH-4-wui) —1- (2-dbTopnupuonH-4-mjiMe TI) —4 -
dbrop-1H-mHpmos-3-kapbokcaMul Iunpoxjopun (Mzomep-1);

uuc—-N- (3-proprunepunmuH-4-wmi) —-1- (DeH30THa30JI— 6~ UIIMETWII) —4 -
drop-1H-mHmos-3-kapbokcaMul Iuapoxjopun (Msomep-1); u

unc—-N- (3-proprimnepunmuua—-4-wui) —-1- (1-MeTui-1H-uHmaz30J-3-
mwiMeT) —4-pTop-1 H-mHpmos-3-kapOokcaMmuI Iuipoxjiopun (M3omep-1).

8. <dapMaleBTHMUeCcKas KOMIIO3ULMA, BRJOUYaKlasd COeOMHeHMe IIO
JoboMy M3 Hoi. 1-7 u dapMalleBTUUECKU IIpUeMIeMble SKCUUIIMEHTH WJIN
HOCUTEJIN .

9. dapMalleBTUUECKA A KOMIIOBULINA 1o .8 0JIsd JleueHms
HapylleHVA, CBA3aHHOTO C MyCKapMHOBEM peleldTopoM M1, BHOpaHHOTO
n3  IpPYIIEH, cocToAmer U3  0oJe3HM  AIbLTeNMepa, mM30QpPEeHUN,
KOTHMTUBHEIX HapymeHUM, OOJM WM HapyleHMM CHa.

10. Cnocof JleueHMs HapylleHMs, CBSI3aHHOTO C MYyCKapMHOBEM
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peuenTtopoM M1, BRJIOUAKIKIM  BBeleHMe IalMeHTy  TepaleBTUUeCKU
20PeKTUMBHOTO KOJMYUeCTBa COEOMHEHMS WM eTo  (QapMalleBTUUECKU
IpueMJIeMOM COJM IO JioboMy M3 M. 1-7.

11. Cnoco6 mno n.10, B KOTOPOM HapylleHMe, CBSA3aHHOE C
MYyCKapMHOBEIM pellenTopoM M1, BHOpaHO M3 TPYIILE, COCTOAMEeN U3
BoJsie3HM AIblLTreVMepa, mIM30dpeHMM, KOTHUTUBHEX HapylleHuM, ©O0JM WK
HapylleHUM CHa.

12. [lpuMeHeHVe  COeIMHeHMdA I[I0 JiodoMy M3 II. 1-7 nns
[IOJIyUYEeHU S JIEKapCTBEHHOTO CpeIncTiBa IoJIA JIeueHM HapylueHus,

CBS3aHHOTO C MyCKapMHOBEM pellenTopom MI1.

13. CoenmuHeHMe 1[0 JioOOMy M3 Ori. 1-7 [0jagd »OpUMeHeHUuda B
JIedeHMM HapylleHMs, CBA3aHHOTO C MyCKapMHOBHIM pellenTopoM M1,
BHIOPAaHHOTO ns TPYIIIH, cocTofAmeNn U3 BoJsie3HM  AJIBLTEeNMepa,

mM3odpeHny, KOTHUTUBHEIX HapymeHuM, OO0JIM MJIM HapyMeHUM CHa.

14. CoenumHeHue 110 JoboMy M3 OHo. 1-7 [OJd »OpUMeHeHUS B
IIOJIOXUTEJILHOY  aJIJIOCTEePUUEeCKOM MOIOYJIALUMM MYyCKapMHOBOTO pellelnTopa
M1.

[To DOBEepPeHHOCTU



MSMEHEHHAA $OPMYJIA M3OBEPETEHUA,

NPEIJIOXEHHAA SAABUTEJIEM IJId PACCMOTPEHMA (rmo cT.

1. CoenmHeHmMe OQTOpMHOOJNA GopMyJiel (1),
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B KOTOpPOM:
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R® gengerca —-CH;, —-CH,CH,F wmmm BOIOOpPOIOM; U
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WM eT'o M30TOoIHad ¢opMa, CTEPEeOM30OMEepR WM (QapMalleBTUUEeCKU
npmemiieMas CoOJib.

2. CoemuMHeHMe IIO II.1, B KOTOPOM:

R! oBoszHauaeT
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R? obBo3HadaeT
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3. CoemmHeHMe IIO II.l, B KOTOPOM:

R! oBozHauaeT

HO
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R? oBo3HauaeT
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4. CoemmHeHMe 1o Jwodbomy wm3 nmn. 1-3,

cocToAmen ms3 (ONIISPIRAOIIINZD.S COeIMHEHUN :

BHOpPaHHOE U3 TPYIIIH,

N-[(1S,2S)-2-tugpokcuumurjorekcmi] —-1- (1-MeTui—-1H-nupaszsojy—-4-

niaMeTm 1) —4-prTop-1H-uuHmos-3-kapOokcaMun;

N-[(1S,2S) -2-TUOPOKCULUUKIIOTEKCUII] —1- (2-XJJOopIUpUIOUH-4 -

miaMeTn1) —4-dprop-1H-mHOoJI-3-KapboKcaMn ;

N-[ (1R, 2R) —2-rumpokcuuukjorexkcumn] -1- (1-merun-1H-nupasz3o—-4-

miMeTn1) —4-drop-1H-mHOoJ-3-KapboKkcaMn ;

N-[(1S,2S8)-2-rugporcHUUUKIIOTeKCWUI] —1—- (1-MeTuii—-1H-uEDa30J1—-3-

niaMeT) -4, 7-oudrop-1H-mHOoJI-3-kKapOoKCcaM1L ;

N-[(1S,2S)-2-tugpokculukJIoTrekcui] -1- (1-MmeTmy-1H-uHOmazsoj—-4-

niaMeTuJI) -4, 7T-ogupTop-1H-mHOoI-3-KapbokcaMn;

N-[(1S,2S)-2-TUIPOKCULIMKJIOTEKCUII] —1- (2-xXJopIUpUIH—4 -

mwiMeTn) -4, 7-oudrop-1H-mHOon-3-kapOoKCcaM1L ;

N-[(1S,2S)-2-TUIPOKCULIMKJIOTEeKCUII] —1- (2-dToprnmpuaH—4-

niMeTnJ1) —4-prop-1H-mHmos-3-kapbokcaMun;

N-[(1S,2S)-2-TMIPOKCULIMKJIIOTEeKCHUII] —1- (2-dToprnmpuamH—4-

nnMeTwJ) -4, 7-oupTop-1H-mHOoI-3-KapBbokcaMmnn ;

N-[(1S,2S)-2-TUIPOKCUIIMKJIOTeKCUII] —1- (3-dToprmpnuamrH—4-

miMeTn1) —4-prop-1H-muHnos-3-kapbokcaMun;

N-[(1S,2S)-2-TUIPOKCUIIMKJIOTeKCHUII] —1- (5b-dTopnmpuamrH—4-

niaMeTuJ) -4, 7T-oupTop-1H-mHOoNI-3-KapBokcaMmnn ;

N-[(1S,2S)-2-TUOPOKCUIIMKJIOTeKCUII] —-1- (2, b—nubTopnmpuamH—4-

miMeTn1) —4-prop-1H-muHnosi-3-kapbokcaMun;

N-[(1S,2S)-2-TMOPOKCUIIMKJIOTeKCUII] —1- (2, b—oudTop-—nupuamH—4-

niaMeTuJ) -4, 7T-oupTop-1H-mHOOoNI-3-KapBokcaMmnn ;

N-[(1S,2S)-2-TUIOPOKCUIIMKJIOTeKCHUII] —-1- (2, 3—nudTopnMpuInH—4 -

miMeTnJ1) —4-prop-1H-uHnos-3-kapbokcaMun;



N-[(1S,2S)-2-TuapokCUIIMKJIOTekKCWUII] —1— (1 -npuInH—-4-UJIMe TUII) —
d-¢pTop-1lH-uHOOJNI-3-KapBoKCcaMnL;

N-[(1S,2S)-2-tuagpokculiMkjorekcui] —-1- (1H-nmupasz30ji—4-MJIMETUII) —
4d-¢pTop-1lH-uMHOOJN-3-KapBoKCcaMnL;

N-[(1S,2S)-2-TMOPOKCULIMKJIOTEeKCUII] —1— (2-BpoMTHas0JI—5-
nwiMeTnJ1) —4-prTop-1H-muunosi—-3-kapbokcaMun;

N-[(1S,2S)-2-tugpokculurjorekcui] —1- (1-sTmi-5-MeTmi—-1H-
nupaszoJ—4-maMeTui1) —4-drop-1H-uHOoJs—-3-kKapOoKcaMm1z ;

N-[(1S,2S)-2-TUIOPOKCULIMKIIOTEeKCUII] —1—- (BeH30THna30JI—6—
niaMeT1) —4-pTop-1 H-mHOos-3-xkapOoKCcaMuUL;

N-[(1S,2S)-2-rugpokcuuurjorekcmi] —-1- (1- (2-d¢TopsTmi) —-1H-
nupaszosi—4-maMeTuii) —4-brop—-1 H-mMHOoJsI-3-kKapbOoKcaMun;

N-[(1S,2S) -2-TUOPOKCULUUKIIOTEKCUII] —1- (2-MeTHUJICYJIbbaHMUII—-
nupuinHa-4-unMme i) -4, 7-oudrop-1H-nHOos-3-kapBoKCcaMuL ;

N-[(1S,2S) -2-TUOPOKCUUUKIIOTEKCUII] —1- (2-MeTuUJICYJIbbaHMUII—-
DUpUIVH-4-maMe i) —4-prop-1H-uHnos-3-kapOokcaMmn;

M ero dapMalleBTUUECKM IIpreMiIeMasa COJIb.

5. OdapmaleBRTHMUeCKas KOMIO3ULMI, BKJOUalmasd COeOIMHeHMe IIO
JoboMy M3 . 1-4 u dapMalleBTUMUECKM IIpUeMIIeMble BSKCUUIMEHTH WU
HOCUTEJMN .

6. dapMalleBTHUUECKASA KOMIIOBULIU A 1o m.5 0Jis JeueHusa
HapylleHVa, CBSA3aHHOTO C MYyCKapMHOBEM pelenTopoM M1, BHOpaHHOTO
ns TPYIIIIH, cocTosAmer uM3  0oJes3HM  AJIblLTerMepa, mM300pPEeHUN,
KOTHMTUBHEIX HapylmeHuM, O0JIM MM HapylleHuM CHa.

7. CHooco® JledyeHUMs HapylleHMs, CBA3aHHOTO C MYyCKapMHOBEM
peuentopom M1, BRJIUAKINXY  BBeIeHMe TallMeHTy  TepaleBTUUYeCKHU
50PEeKTUBHOTO  KOJMUEeCTBa COeIMHEHMS WM eIo dapMalleBTUUYECKU
IpueMJIeMOM CoOJIM IO JioboMy M3 M. 1-4.

8. Cnocot mno 1.7, B KOTOPOM HapylleHUe, CBs3aHHOEe C
MyCKapMHOBHEM pellenTopoM M1, BeOpaHO M3 TPYINH, COCTOSAMEN U3
BoJiesHu AJblTelVMepa, IM300pPeHMM, KOTHUTUBHHX HapylmeHWYM, OO0JIMU WU
HapymeHVM CHa.

9. IlpuMeHeHMe COeIMHEHM II0 JIoOOMy M3 HiI. 1-4 [njd [DOJIydeHUS
JIEKAPCTBEHHOT'O CpelcTea NOJd JIedeHMd HapylleHWs, CBSA3aHHOI'O C

MYy CKapMHOBEIM pelenTopoM M1 .



10. CoenuHeHue 10 JiOoOMy M3 . 1-4 1njad [OpUMeHeHUus B
JIedeHVM HapylleHMs, CBA3aHHOTO C MyCKapMHOBHEIM pelleniTopoM M1,
BHIOPAaHHOTO U3 TPYIIIH, cocToAmen U3 BoJyie3HM  AJbLTeVMepa,

mMM300peHnr, KOTHMTHUBHEIX HapylleHUM, O0JM MJIM HapymleHUM CcHa.

11. CoemuHeHue 1o JwboMy M3 . 1-4 §[ojsg T[OpMMeHeHUMS B
MIOJIOXUTEJILHOM  aJIJIOCTEPUUECKOV MOOYJIALUMM MYyCKapMHOBOTO pellenTopa
MI1.

I[Io DOBepeHHOCTH
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OUr. 1 I(DDEKT TECTMPYEMOTO COELMHEHS B KOHTEKCTHOM
] 3a7ja4e BbIpabOTKY YCIIOBHOMO pedbriekca Ha cTpax

=

Hocurenb 1 mnfkr, noakoxHo + Hocutens 1 Mi/kr, noakoxHo
Hocurens 2 mn/kr, nepopanbHo + Ckononamuk 0,3 mr/kr, NOZKOKHO

Moumep 8 0,3 mr/kr, nepopansHo + Crononamuk 0,3 mr/kr, NOZKOKHO
E=1 Tlpumep 8 1 mrkr, nepoparniHo + Crononamut 0,3 Mr/kr, NOBKOXHO
Moumep 8 3 mrfkr, nepopansHo + Crononamud 0,3 MIKT, NOAKOXHO
Moumep 8 10 mrkr, nepopansHo + Ckononamuk 0,3 Mrkr, NOZKOKHO
B3 Tpumep 8 20 mrikr, nepopanbHo + Ckononamus 0,3 Mrfkr, nOAKOXHO
1009
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*P<0.05, **p<0.01, ***p<0.001 OTHOC. CKOMONaMHa
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OUr.2 IDEKT TECTVUPYEMOTO COEAMHEHNS HA MOAYNSALIMIO
MO3rOBOr0 KPOBOODpALLEHMS BO (DPOHTABHOM KOpe

~a—Hocutenb (0,33 Mn/kr, BHYTPUBEHHO)

150 == Tpumep 1 (1 Mr/Kr, BHYTOMBEHHO)

*
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n
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*p<0.05 OTHOC. HocuTens, [1BycToporHwit ANOVA ¢ nocneaytowwymm nocT-Tectamm Bonferroni, n=6-8
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