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2420-573447EA/26
AHAJIOTY THAIOVASOJIA W CIIOCOEH JIEUEHNA COCTOHHMﬂ, CBASAHHEIX C
JESPUIINUTOM SMN

MB3BECTHHI YPOBEHL TEXHUKU

[TpoxkcuMaibHa g ClIMHaJIbHa4d MEIIIEeUHA 4 aTpodpmsa (SMA)
npencrTapjdeT cobo¥  HacJeICTBEeHHYIO, KJIMHUUECKU TeTEPOT'eHHYI
TPYIIIIY HEMPOMHIIEUHHX HapPYIeHUMV, XapaKTepU3YOIYyCcsS pas3pyleHMeM
KJIETOK  IIepelHeTo pora CIIMHHOTO  MO3Ta. [TauMeHTH  CcTpamawnT
CUMMETPUUHOM CJIaboCThio MBIIL CTBOJIA M KOHEUHOCTeM, I[IpMUeM HOI'U
nmopaxamnTcsa OoJbklle, UeM PYKM, U IPOKCHMMAaJIbHHE MHIILIHE cJlabee, UeM
OVCTaJIbHEE; HOTM IopaxXawnTcsa O0oJiee, UeM PYKM, U I[IPOKCHMAJLHHE
MBIOLEL  CJlabee, UeM OUCTAaJIbHBEE,; MBIIUHE @ OUadpalMel, JIMIEeBHEe U
TJlal3HHEe He TIoBpexmainTcd. CymecTBYRT Tpu (GOPME BO3HMKAKIEN B
oeTcrBe SMA (Tuner I, IT nw III), M OTHOCHUTEJIEHO HeOaBHO
KaTeropusuporaHa ©¢opMa BO3HMKaKmas Yy B3pocjex - odopma 1V,
npruyeMm BCe OHU pasamMyuanTcd B 3aBUCUMOCTHU oT BO3pacTa
BO3HMKHOBEHUA u TAXECTHU KJIMHUUECKOTO COCTOAHUA, KOTOpoe
OlleHMBaKT B pe3yJbTaTe KIMHUMUECKUX MCCcJedoBaHuM, MBITEUHOM
uoricum U BJAekTpoMmorpadmm  (EMG) (Munsat T L, Davies K E
(1992)) .

Tun I (3aboJsieBaHMe BepnHura-xXoddmaHa) sABJjsgeTcd HauboJiee
OCTPOM M TsXeJoM GopMoM, KOTOpas BO3HMKAET IO MeCTUMECSUHOT'O
BO3pacTa, M CMepThb OOBUHO HaCTyIaeT OO IOBYX JIeT; IOeTVM HUKOT'Ia
He CIOCOOHH cuOeThb 0e3 MOOOepPXKM. CHMMITOME TaKoI'o 3abojieBaHuAd
MOTYT IIPOCMATPUBATLCS B MaTKe, KaK YyMeHblleHMe IBMWXEHMM ILJIOIa;
IpY POXIOEHUM,; WM OO0Jiee YacCTO B TeUeHMe IIePBHX UeTHpPeX MeCHALEB
KU3HA . ITopaxeHHEIe MJIaIeHIIE OUeHb [IaCCUBHEH, VCIIEITEB AT
3aTPyOHEeHS C TIUMTaHMeM, OTJIMUaKnTCda OradparMeHHBM OHXaHUeM, U
XapakTepusyionTcsa obmeld cjlabocThld MexXpeOepHHEX M BCIOMOT'aTeJIbHHX
OEIXaTeJIbHEIX MBI, [lopaXeHHBEEe OeTHM HUKOTOa He CUOAT WM He
CTOAT, ¥ OOBYUHO YMMUPAKRT OO OOCTWXEHMS 2 JIeT; IIPUYEM CMEPTH
OOBUHO TMPOUCXOOUT M3-3a IOHXaTeJIbHOV HeIJOCTaTOUHOCTH.

T IT (mpoMexyTouHas, XpPOoHMUYecKas @opMa) HacTyraeTr B
BO3pacrTe MeXIy MeCTho n BOCEMHaOllaTho MecdlaMu; OOEIUHO
HabmomaeTcda MEIIEYUHA A bacumryIAaALmnAa, u pediieKCH CYXOXUIINM

IIpOoTpPpeCCMBHO CHMXalTCHA. IDeT He CIHOCOOHE CTOATHL WJIM XOIOUTE 0e3



IIOMOIIN . [IpoBJyieMBl ¢ HOUTaHMEM ¥ IOIpOoTJlaTHBaHMEM  OOBUHO  He
HabmomawonTcd Opu SMA I1 THoa, XOTHA Y HEKOTOPHX [DallMeHTOB 3O0OH]I
OJIA MCKYCCTBEHHOT'O KOPMJIEHMA MOXeT oOKas3aTbCd HeOoOXOOMMEM. Y
OOJILLIMHCTEA nauveHTOB OOEUHO pasBuBaeTCd IpOTPEeCCUPYINI
MBEIIEUHEM  CKOJIMOS, KOTOPHEM MOXeT IHoTpedoBaTh XUPYPIUUECKOM
Koppekuuu. Ilomo®HO HaumMeHTaM ¢ 1 TUIOM 3abojieBaHUA, YyIOaJleHue
TpaxealJlbHOM CeKpeluM M KameJlb MOTYT CTaTh 3aTpPyOIHUTEJIbLHBEMU MU3-—
3a HeyIOBJIETBOPUTEJILHOM ByJIbLOapHOM OYHKLIUM " cylabocTH
MeXpeOepPHEIX MBI, . M TaKmUx NaurMeHTOB HabomaeTcda CUJILHO
BHPpaxXeHHas IUIOTOHMSA, CUMMETPUUHLHY aTpodMUuecKMM Iapajud, U OHU
He MOTYT KOHTPOJMPOBATE IOBUXEHUS TOJIOBH.

Tun III (3abojieBaHMe KyrenwOepra-BeJlaHmepa, WIM WOHOIECKAad
CnMHaJ bHasg aMMOTpodMsa) MpelcTaBjigeT COoO00M YMEPEeHHYI XPOHUUEeCKYI
bopmy, KOTOpas BO3HMKAeT B BO3pacTe Iocje 18 MecsdleB; pa3BUTHUE
OBUTATEJIBHEX fABJIAETCHA HOPMAJIBHEM, ¥ CIOCOOHOCTEL XOIOUTEH MOXeET
COXPaHATLCA OO PasJIMUHEIX BO3PacTOB. Y TaKMX I[DallMeHTOBR dYacTo
pasBMBaeTCd CKOJMO3, M UYacTo HabIooawTcsa CHUMITOMEL Iepelpy3KU
CyCTaBOB, OOBUHO BH3HEBaeMue CcJIaboCcTb. I[IPOOOIIKUTENILHOCTE XU3HU
ABJISEeTCHA IOUTM HOPMAaJIbHOM, HO KauecTBO XM3HM 3BaMeTHO CHIKEHO.

Tuner I, II m III SMA ODpPOTPecCHUpPYT C TeueHMeM BPeMeHM, UTO
COIPOBOXOaeTCHd yXYOIEeHMEeM COCTOAHMA [NallMeHTOB.

BosHMKALMUM Yy B3POCJEX TUIl IV xXapakTepusyeTcsa cjIadoCcThi BO
BTOPOV WM TpeThbel IOekale XUBHU, C YMEPEeHHEM HapVyIleHueM
MOTOPUKM, KOTOPOE He COIPOBOXIAETCH PEeCIMPaATOPHEMKY IPpOoBJieMaMu
VI npobieMaMim NUTaHUA . N B3POCJIBIX SMA  xXapaKTepusyeTcsHd
He3aMeTHBEM HacCTYIUJIEHMEM WM OUeHb MeIJIeHHHM pa3BUTHeM. [lpu TUlle
IV OyapbapHBEEe MBIILE PeOKo IHopaxalTcd. BoOBCe He O0OUeBUIOHO, UTO
SMA IV TuIa 3THUOJIOTMUECKM CBA3aH ¢ ¢opMamm Turos I-ITT.

Ipyrmue QOPMBEl CIOMHAJLHOM MHIIEUHOM aTpoduM BKJIOUAT X-—
CBA3aHHOEe 3aboJieraHue, CIIMHAaJILEHY MEIIEUHYO aTpoodun C
PEeCIMPaTOPHEIM OUCTPEeCCOM (SMARD) , CIOMHAJIELHYD ¥ OyJIbs0apHY
MHIIEUHYK aTpoduiw (OoJje3H:s KeHHenu, wiM OyJb0apHO—-CIMHAJBHY
MHIIEUHY aTpodri) M OMCTaJIbHYK CIMHAJIBHYK MBIIEUHYHD aTpoduio.

SMA BEISEIBAETCHA My Taluu MU B TeHe KNBHECIIOCODHOCTH
OIBUTATEJILHEX HeMpPOHOB (SMN), KOTOPHM CYMeCcTBYeT Yy JOel B IBYX

dopmax (SMN1 wm SMN2). VYrpaTa SMN BpemHa OJIS »OBUTATEJIbHHX



HeMpPOHOB u NIPUBOOUT K HeVPOMBINIEUHOM HEeOoCTaTOUYHOCTU -
XapaKTepuUCTUUYECKOMY Opru3HaKy YKasaHHOTO 3ab0JIeBaHUAg . C
TeHeTUUeCKOM TOUKM 3peHud SMA nOpencTaBJjfgeT cobol ayTocoMallbHoe
pelneccuBHOE COCTOAHUE, BHI3EIBAEMOE paspyleHreM T'eHa SMN1,
pacrnojgoxeHHoTo B 5gl3 (Lefebvre S., et al. (1995) Cell 80: 155-
165). BoJjee ueM 98% nauMeHTOBR CO CIOMHAJBHOM MHBIIEUHOW aTpodment
obJlamamnT TOMO3UTOTHEIM pPaspylleHreM SMN1 3a cuerT oeJjeumi,
IepecTpoek WM MyTauui. OOHaKO BCe TaKMe TIalMeHTH COXPaHIiT II0
MeHbIIe Mepe OOHY Kommio SMN2.

Ha T'eHOMHOM YPOBHE OBLIIO OBDHapPyXeHO TOJIEKO [I4aTh
HYKJIEOTHMIOB, KOTOpHEe oTJauuainT SMN1 ren oT SMN2 reHa. Kpowme
TOTO, YKa3aHHHEe IOBa TeHa OPpOOyUMPYIT WMIeHTHUHEe MPHK, 3a
VCKJIOUeHMEeM MoJiualled HYKJIeOTUMIOHOM LelrM B DSK30He 7, HaIpuMmep,
C-T wu3MeHeHMe MeCTM IIap OCHOBaHMM BHYTPM BK30Ha /7 B SMN2.
YKaszaHHad MyTauud MOOYJMPYeT aKTUMBHOCTEL 5SK3OHHOTO DHDHXaHcepa
crtaicudra (Lorson and Androphy (2000) Hum. Mol. Genet. 9:259-
265) . Pe3yJbTaTOM TakoTO WIM IPYTMUX HYKJISOTUIHHEX W3MeHeHUN B
VHTPOHHOM ¥ I[IPOMOTOPHOM YydacTKax ABJIAeTCd TO, UYUTO OOJIBIMHCTBO
SMN2 OKAa3EBaKnTCHA aJIb TEPHATUBHO CILJIaICUPOBaHHBIMA, n B UX
TPaHCKPpUIITax OTCYTCTBYIT DK30HH 3, b5 wmmm 7. Hamnpotue, MPHK,
TpaHCkpUbMpoBaHHass M3 SMN1 reHa, OOHUYHO ABJIAETCS IIOJIHOM OJIMHEL
MPHK, B KOTOPOM TOJIbKO HeOoJbllas dYacThb ee TPAHCKPUIITOB
CIlIalicMpOBaHa C yIaJleHMeM 5SkK30HOB 3, 5 miam 7 (Gennarelli et al.
(1995) Biochem. Biophys. Res. Commun. 213:342-348; Jong et al.
(2000) J. Neurol. Sci. 173:147-153). Bce SMA cy®BeKTH MMEKT IIO
MeHblel Mepe OIHY, a OOHUHO OT IBYX IO UeTHpex konuy SMN2 reHa,
KOTOPHM KOOMPYeT TOT xe ©0eJlok, uTo M SMN1; omHako, SMN2 reH
oponoyuupyeT IIPpeMMyIeCTBeHHO VYCeueHHHM ©O6eJjiok (SMNA7) ¥ TOJBKO
HM3KME YPOBHM IMOJIHOM IOJMHH SMN OeJjka.

SMNA7 ©0eJIoOK ABJIAeTCd HedYHKUMOHAJILHEM, M CUMTalnT, UYTO OH
BriIcTpo paspymaeTcsa. Oxojgo 10% SMN2 npe-mMPHK cooTBeTCTBYKIUM
obpasoM CIJIaiCUPOBAaHO M 3aTeM TPaHCIMPOBAHO B IIOJHOM IJMHH SMN
Besoxk (FL-SMN), a ocTaJbHHEe IOpencTaBJasoT cobom SMNA7 KOIUN.
S50PeKTUBHOCTE SMN2 CcIJIaiCHMHTa MOXeT 3aBUCETH oT TAXEeCTU
3aboJieBaHMag, ¥ OPOOYLUMPOBAHME IIOJIHOM IJMHE TpaHCKpuITa SMN2

MOXeT CcoCTaBJATL oT 10% mo 50%. KpoMe TOrO, IOPUCYTCTBME WK



orTcyTcTBUe SMN1 reHa, nOpuMepHo 90% KOTOporo cTaHoBUTCS FL-SMN
TeHHBEIM [IPOOYKTOM M OeJIKOM, BJIMAEeT Ha TaKeCcThb SMA He3aBUCUMO OT
TOT'O, MOTYT WMJIM HET OHM KOMIIEHCUPOBATb YycCceueHHBle SMNAT7 KOIUU.
Huskut ypoBeHBb SMN Oeska obecneumBaeT 5»MOpPMOHAJILHOE pPas3BUTHUE,
HO BTOT'O HEeIOCTaTOUYHO IJIA INOLOepXaHMSA BEXKMBAEMOCTM OBUI'ATeEJIbHEBIX
HEeMPOHOB CIMHHOT'O MO3Ta.

KimHnueckasa TaXecTk SMA DauUMeHTOB O0O0paTHO IIPOIOPLMOHAJBHO
KoppeJMpyeT C umcjoM SMN2 T'eHOB M C YPOBHEM IIPOOYLUMPOBAaHUA
dyHKLIMOHAJIBLHOTO SMN ©6ejka (Lorson C L, et al. (1999) PNAS;
96:6307- 6311) (Vitali T. et al. (1999) Hum Mol Genet; 8:2525-
2532) (Brahe C. (2000) Neuromusc. Disord.; 10:274-
275) (Feldkotter M, et al. (2002) Am J Hum Genet; 70:358-
368) (Lefebvre S, et al. (1997) Nature Genet; 16:265-
269) (Coovert D D, et al. (1997) Hum Mol Genet; 6:1205-
1214) (Patrizi A L, et al. (1999) Eur J Hum Genet; 7:301-309).

COBpPEMEHHEE TepalleBTUUeCKUE cTparelmu 0JIs SMA B
BOJILIMHCTBE cBOEM CKOHLEHTPUPOBAHEL  Ha IIOBEIIEHUNM  YPOBHEMN
ConepXxaHmda I[IOJIHOM OJIVHEL (DIMKoTO THIIA) SMN beJka, Ha
MOIYJIMPOBaHME CIJIaiCMHTa B HalpaBJIeHUM BKJIOUEeHMS DK30Ha 7/,
crabuwnmsupypmero ©OeJIok OMKOTO TUIla, ¥ B MeHBIIe CTelleHUM Ha
BOCCTAHOBJIEHMEe  MHIIEUHBEIX OyHKUOMM B SMA nyTemM ofecredeHuUsd
TPOdUUECKOM MNOIOIEPXKMU WM IIyTeM MHIUMOMPOBAHUA aTpodUM CKeJieTHEHX
MEBIIT, .

MexaHM3M, OPUBOOAIMM K yTpaTe OBUTATEJILHHX HEeWPOHOB U K
MEIIEYHOM aTpodum, BCe elle ocCTaeTCsa HeACHBM, XOTS HOOCTYIIHOCTH
XMBOTHEIX MOOeJieM C yKas3aHHBEM 3abojieBaHuMeM OHCTPO IIOMIIOJIHAEeT
3HaHMA B YykaszaHHoOM objactu (Frugier T, et al. (2000) Hum Mol.
Genet. 9:849-58; Monani U R, et al. (2000) Hum Mol Genet 9:333-
9; Hsieh-Li H M, et al. (2000) Nat Genet 24:66-70; Jablonka S,
et al. (2000) Hum Mol. Genet. 9:341-6). Kpome ToTO, OyHKIMM SMN
DeJIka BCe elle 4YaCTUUHO HEINOHATHE, W MCCIelOBaHMA YKas3eHBalT Ha
TO, UYTO OH MOXeT YyuacTBOBaTh B MeTabojauzM MPHK (Meister 1, et
al. (2002). Trends Cell Biol. 12:472-8; Pellizzoni L, et al.
(2002) . Science. 298: 1775-9), M BEPOATHO B  TpPAaAHCIOPTEe
HesikoB/MPHK K HeMpPOMBIIEUHBIM coemuHeHmam (Ci-fuentes-Diaz C, et

al. (2002) Hum Mol. Genet. 11: 1439-47; Chan Y B, et al. (2003)



Hum Mol. Genet. 12:1367-76; McWhorter M 1L, et al. (2003) J.
Cell Biol. 162:919-31 ; Rossoll W, et al. (2003) J. Cell Biol.
163:801-812).

B monoJsiHeHmMM K SMA, OTIOEJIBHO MMEKRTCAd COOfImeHuMda O TOM, UTO
IIoOKJacc HEMPOTEeHHOTO TUIa BPOXIOEHHOT O MHOXECTBEHHOT'O
apTporpurosa (BpoxIeHHEM AMC) BrJIoUaeT »HeJjieumio SMN1 reHa, UYTO
[IO3BOJIAET IIPEenNoJIOKUTL, UYTO HeKOoTopad CTelleHb [DAaTOJIOTUM Y
IIOPaXeHHEX I[IallMeHTOB, I[IO-BUIMMOMY, CBfA3aHa C HU3KUMM YPOBHIMU
SMN npBUTaTeJIbHEX HelWpoHoB (L. Burgien et al., (1996) J. Clin.
Invest. 98 (5):1 130-32. BpoxmeHHsr AMC ropaxaeT JoOel U

XKVMBOTHEHX, HallpVyMep, ﬂomaneﬁ, prHHBIﬁ pOI‘aTBIﬁ ckoT, OBell, KO3,

CBMHeM, cobak u komek. (M. Longeri et al., (2003) Genet. Sel.
Evol. 35:5167-S175). Takxe OpUIO OOHAPYXEHO, UYTO PUCKM pPa3BUTUL
VIV TIKECTH  aMUOTPOPUMUECKOTO  JlaTepallbHOTO CKJIepo3a (ALS)

KOppeJupylT C HUBKUMK YPOBHAMM SMN IBUTaTeJIbHHX HEeWPOHOB.

IO HacTodero BPeMeHM He CYmMecTBYyeT IJOCTYINHOTO KJdYa WK
30bekTUMBHOTO crocoba JeueHMd SMA, UM [HO3TOMY OBJIO OB XeJlaTeJIbHO
co3IaThb HOBEIE CIIOCOBDEL MOIOYJIMPOBaHUA SMN, YTOOEL JIEUUTH
CyOBeKTOB, IMOpPaXeHHHX SMA, C HeMPOTeHHHMM BPOXIeHHBMM AMC, ALS
WX C IOPpYyTMMM COCTOSAHUAMM, CBA3aHHBEIMM C JepuumTomM SMN. Kpowme
TOT'O, OBJIO OB BHIOOHO IIOJIYUMTHL HOBEE MUIIEHM IJIS JIeKapCTBeHHBX
CpenoCTB, KOTOPHE MOXHO OBJIO OB MCIOJNB30BaTh KaK OCHOBY IJId
co3OaHusa 50PeKTUBHEX TeparleBTUUYe CKUX W OMaTHOCTUUECKUX
CpeInCcTB OJIgd TakMxX HeVPOHAJIBHHX COCTOSHUM.

CYIIHOCTE M3OEPETEHNUA

CymecTByeT HeOoOXOIMMOCTH B HOBEHIX criocobax JedeHMsa U
TepalMax OJIS CIMHAJLHOM MBIeUuHOM aTpodum. HacTodmee M300peTeHMe
OIPUBOIUT K TIOJIYUEHUIO COeOMHeHUN M MX coJieM, ux dapMalleBTUUeCKUX
KOMIIOBUILIMM ¥ KoMOMHAalLIMM, T'Ie yKal3aHHBe CoeIVMHEeHMSA IPpedCTaBJIST
cobon MOIYJIATOPH CIIMHAaJILHOM MBIIEeUHOM aTpodun. HacrTogmee
n300peTeHre, KpPOMe TOTO, IMIPUBOIUT K CO3TaHUK CIOCOOOBR JieueHUS,
IpenoTBpalleHMsa WM ofJleTueHMsS CIOMHAJLHOM MHIMEUHOM  aTpoduu,
BKJIDUAKIIMX BBEIOEeHME HYXIARIEMYyCd B DTOM CYyOBEeKTY 300eKTUMBHOI'O
KoJiMdecTBa MomoyJdaTopa SMN (HampumMmep, COeIMHEHMS HaCTodleIro
n3o0bpeTeHUsa) . B oNMCaHMM PACKPHTEHE pPa3JIMUHEIE BapMaHTH HaCTOAMEeI'O

MBO@peTeHMFI . CiiemnyetT IIOHVMMaThb , uTo YRKas3aHHEE B KaXxXIgoM nus



BAapMaHTOB I[IPM3HAKM MOXHO OOBEOVMHUTE C IOPYyTMMM YKa3aHHBMU
OpM3HakKaMM OJIA [DOJIYUeHMS OOIIOJIHUTEJILHEX BapMaHTOB.

B HeKOTOPHX aclleKTax, IIOJIYUEeHHEE B OIMCAHUM MOOYJIATOPH SMN
OpenCcTaBJIgT COoOOM coeIMHeHUS QOPMYJIH X M MX COJIN:

A'\( SYB

\
(X)

roe

A' mnpencraBJgeT coboM ¢eHMII, KOTOpwM 3amemen 0, 1, 2 wuiau 3
3aMeCTUTENIAMY, He3aBUCUMO BeEOpaHHEMM U3 Ci1—-Cialkmia, raoe 2 Ci-
CsalIKMJIbHEIE TPYIINE, B3ATHE BMeCcTe C aToMaMM, C KOTOPHEMM OHU
CBS3aHE, MOTYT OO0Opa30BHBAThH 5—-6-UJIEHHOE KOJBIO, UM 3aMemeH 0 WK
1 zamMecTuUTensaMM, BHOPaHHEMM M3 OKCO, OKCMMa M IMAOPOKCH, TajoCi-—
Casankuiia, ourajgoCi—Cazaynkwmia, TpurajloCi—Czanxkmia, Ci—Cizankoxkcu, Ci—
CqaJIKOKCHU— Cz—CrumMiKJIioaJkmiia, rajoCi;-CsaJIKOKCH, omurajoCi—
C4aJIKOKCH, TpurajoCi—-ChalIkOKCH, TUOPOKCH, LIMaHo, raJioreHa,
aMMHO, MOHO- mu Ou-Ci1—-ChaJIKMJIaMMHO, TeTepoapuia, Ci1—-Cygajykuiia,

3aMelleHHOTO TI'MOpokcu, Ci1-CiaJIKOKCH, 3aMelleHHOT'O apujoM, aMMHO, -

C(O)NH C1—Cgalikmil - TreTepoapmuiioM, -NHC (O) - C1—Cgalikmii-—
reTepoapmiioM, C1—-ChaJixmil C(O) NH- TreTepoapmiioy, C1—-ChaJixkmil
NHC (0O) - rTeTepoapujioM, 3-7 UJIeHHHM ULUUKJIOAJKWJ, 5-7 UJIeHHHMN

UUKJIOAJKeHUJT M 5, 6 wuixu 9-uJieHHEM TI'eTepOolMKJI, coOepxamun 1
Wwin 2 TeTepoaToMa, He3aBuUcCKMMO BebOpaHHEEe U3 S, O m N, 1Oe
reTepoapusl comepxuT 5, 6 mIM 9 KOJbIEeBHX aToMOB, 1, 2 wuin 3
KOJIBIIEBHX I'eTepOoaTOMOB, BHOpaHHHX M3 N, O m S, u 3amMemeH 0, 1
IV 2 3aMeCTUTEeJISAMM, He3aBUCUMO BHOPaHHEMM M3 OKCO, I'MIPOKCH,
HUTPO, TrajioreHa, Ci—-Csajgruia, Ci-CsaykeHwmiia, Ci—-Cgasyikokcu, Cz—
Crumkjioasikuia, Ci1-Casayxkuii—-OH, TpuranoCi-Ciajikuiia, MOHO- M IOu—-Ci-—
CsaJIKMJIAMMHO, -C (0O)NH2, -NH>, -NO2, TUOPOKCUC1—CralIKMUIIaMUHO,
runpokcuCi—Csagikuia, 4-7-4djleHHOTO TeTepolmKICi—Csalikni, amMmHOC:i-—
CsaJikuiia u MOHO-— u on-Ci1—-ChayikmiiaMmMHoC1—-CaaJikmiia ; i A’
npencraBjgeT cobon 6—UJIEHHHM reTepoapwui, coIepXamuin 1-3
KOJILIIEBHX aTOMOB a30Ta, I'Ie VYKa3aHHHM 6-UJIeHHHM TeTepoapuil
3aMeleH (QeHMJIOM WJIM TeTepoapulioM, CoIepXallMM 5 MM 6 KOJIbIEBEX

aToOMOB, 1 maM 2 KOJIBLEBHX rerepoaToMoOB, He3aBUMCHMO BH@paHHHX nus



N, O m S m 3BamMemeHHwnr 0, 1 wmIM 2 3aMeCTUTeJIIMM, He3aBUCUMO
BEIOpPaHHEIMU nus3 C1—-Chankuia, MOHO-— " on—Ci1—CsalIKMIJIaMUHO,
TUOPOKCUCI—CgalIKMIIaMUHO, IUIPOKCUC1—Chalikmuiia, aMmHoCi1—-Chalikuiia u
MOHO- M Iu-Ci—-CsanxmiiaMmMHOC1—-Csalikmjla; WJIM A' HOpelcTaBJjgeT cobon
BULIUKIIMUECKUM TeTepoapwusl, comepxamuy oT 9 1no 10 KOJBbIEBHX
aToMOB M 1, 2 MM 3 KOJBLEBHX I'eTepoaToMa, He3aBMCUMMO BHOPAaHHEX
3 N, O mwim S, I'Ie yKal3aHHHNV OUMUUKIMUECKUN TeTepoapwul 3aMeleH
0, 1 mim 2 3aMecTUTeJIIMM, He3aBUCHMMO BHOPAaHHBEIMM M3 OKCO, LMaHO,
rajioreHa, Iunpokcu, Ci—Cganxkwuia, Cy-CiajkeHusia, Cp—CgaJIKUMHMUIIE,
Ci1—Cgaykorkcu m C1—-CsalJIKOKCH, 3aMelleHHOTO TIHuOpokcu, Ci1—CsalJIKOKCHU,

aMMHO M MOHO- M Ou—-Ci1—-CialJIKmJjaMmMHO,; B InpeocraBjidaeT coboim TPYIITY

GOPMYJIEL :
Ry
X R
BN XR
N—R
Rg 5
p | Rs
Ri Ra

Toe m, N M P HeszaBUCHMMO BHOpaHH M3 0 miam 1; R, Ri, Rz, Rz u
R4 He3aBUCHMMO BHOpPAaHH M3 TPYIIH, COCTOAmMEM M3 Bomopoma, Ci-—
Caankuia, npuyueMm yKasaHHBEM AJIKWIT HeoO4d3aTeJIbHO 3aMeleH
TUOPOKCH, aMMHO  WMJIM  MOHO- ¥ Ou-Ci1—-CsaJIKMIJIaMMHO; Rs m Res
He3aBUCKMO BHOpPaHE M3 BOoIOpola M oTopa; wmiu R m Rz, B3ATHE
BMecCTe, oBbpasynT KOHIEHCUPOBAHHOE 5 WJIIN 6—-UJIeHHOEe
TeTepPOLUUKINYEeCKOe KOJbLO, comepxamee 0 wmiIM 1 OONOJIHUTEJILHLM
KOJILIIeBOM TeTepoaToM, BHOpaHHEM M3 N, O miam S; Ri ¥ Rz, B34THE
BMeCTe, obpasynT Ci1—-C3:alIKMJIEHOBYKR TPYINY; Ri m Rs, B3ATHE
BMeCTe, o00pasywnT Ci1—-CialIKMJIeHOBYK I'pynny; Rz u Rs, B3ATHE BMeCTe
C aToMOM YyIUlepoma, K KOTOPOMY OHM TIIPUCOeOMHEeHEH, o00pas3syroT
CIUPOLUKIOC3—CeIMKIIOANIKMII; X MpencTaBjisgeT codor CRA'RB', NRy7 miIm
CBA3L; Ry mOpencraBiageT cobo¥ Bomopon, wiIn Ci—Csalkmil; Ra' U Ra'
He3aBMUCHMO BHOpaHE M3 Bomopola u Ci—-Ciankmia, wiam Ra' m Ra',
B3ATEHE BMeCTe, 00pasylnT OBYXBaJeHTHYKD Co2-CsaJIKMIJIIEHOBYK TPYINY; 2
OopencrTaBjysgeT cobom CRg miam N; ecam Z OpencTaBaseT cobom N, X
opencraBJgeT coboM CBA3L; Rg IOIpencrTaBigsgeT coboM BOOOPOLN WJIMU

B3ATHN BMecTe C Reg o@paByeT ,HBOﬁHyIO CBA3L, wWiIn B IIpencraBjideT



cobor Tpynny GopMyJIH :

Rg

R1o

R
p 1

-é-N o

Rz

q R13

R1s Ri4

roe Y npemncTaBiigseT cobom C mam O u, ecyau Y IOpenOcTaBJIgeT
coborm O, Rii M Riz oBa OTCYTCTBYIT; P M J HE3aBMCUMO BHIOpPAHH U3
Tpynne, cocroamer mu3 0, 1 m 2; Re9 M Riz He3aBMCKUMO BHOpPaHB U3
Bonmopola u Ci—Cgajikmiia; Rio M Ris He3aBMCHMMO BHOpPaHH M3 BOOOpoOIa,
aMMHO, MOHO— u om1—-C1—-ChalIKMIIaM1HO u Ci1—-Cyaykuia, npuyYeMm
YKas3aHHBEM aJIKMJI HeoOg3aTeJIbHO 3aMelleH TUMOPOKCM, aMMHO WMJIM MOHO-—
n ou-Ci—CsalIkKMjlaMMHO; Ri1 OpencTaBjsgeT cobol Bomopon, Ci—-CialJIKWI,
aMMHO WJIM MOHO- U ou-Ci—-CiaJIkMJIaMmHO; Riz NOpencTaBjgeT cobon
Bomopon wiam Ci—Csandxwmi; wiv Rg m Rii1, B3ATHEe BMeCcTe, 00pasywoT
HACHIMEHHB a3alMkJI, comepxamu¥ oT 4 §o 7 KOJBLIEeBHX aTOMOB,
KOTOPHM Heo®g3aTeJIbHO 3amemeH 1-3 Ci1—-C4aJIKMJILHBEIMM TPYIIaMu,; WU
Ri1 n Riz2, B3ATHE BMecCTe, ofpasynT HaCHIIle HHEIM asaluKkI,
comepxamu¥ oOT 4 @»mO 7 KOJBLUEBHX aTOMOB, KOTOPHM HeoOsa3aTeJIbHO
zaMemeH 1-3 Ci1—-ChalIKMJIBHBEIMY I'PYIIIIaMM .

B 1OpyroM BapMaHTe B HacCTOoAlleM M300peTeHUM IIpedJioXeHa
bapMaleBTHUECKASA KOMIIO3MUIN A, comepxamasd TepaleBTUUeCKHU
S20OEKTUBHOE KOJMUECTBO COeIMHEeHMS B COOTBETCTBUM C OlIpelellIeHMEM
bopPMYJIEL (X) W ee nonbopmyJi " OIOVH VI HECKOJIBKO
bapMalleBTUUECKM IIPUEeMJIEMBIX HOCUTEeJIeH .

B IOpyroM BapMaHTe B HacCTOdlleM M300peTeHuM IIpelJioXeHa
KOMOMHAaLMA, B YaCTHOCTM (QapMalleBTHMUeCcKasa KOMOMHAalLMA, BKJIOUYAKIAA
TepaleBTUUeCKHA 5bderTURHOE KOJIMYEeCTBO COeOVHeHNUS,
COOTBETCTBYKIETO ONpelelJIeHUK QOpMyJIH (X)) wWIM ee T[onQopMyJl U
OOHO WM 0OoJiee M3 TepaleBTUUeCKM AKTHBHEIX BeIlleCTB.

OOVH BapMaHT HaCTOoAMeIro UW300peTeHMA MNIpeAdCTaBJISeT Ccobou
crioco® JleueHud, npenoTBpalleHUa  WUJIN oBJierueHnd COCTOSHUMN,
CBABaHHHX-C mOebdpunmToM SMN, BRJIAKUAKIKMM BBeIeHMEe HyXIalmeMyCcsd B
2TOM CYOBeKTY 5O0PeKTMBHOTO KoOJMUecTBa MonoyJadTopa SMN, wian

@apMaHeBTquCKOﬁ KOMIIO 3L, BKJIOU A EN yKaBaHHBIﬁ MOIOYJIATOP .



IpyTMM BapMaHTOM HacCTOdleTro M300peTeHMA HABJISIEeTCHAS CIocod
MonmyJsiMpoBaHua SMN OeJjika HOyTeM BBeIeHMA MonoyJjaTopa SMN. B mgpyrom
BapMaHTe YyKas3aHHHM MOOyJlIaTop SMN crnoco®eH TIIOBHMATE OOMH WMJIU
BoJjiee M3 YpPOBHeM colepxaHusda FL-SMN wmiam SMNA7. B eme OIHOM
BapMaHTe YKa3aHHHM] MOIOYJIATOP SMN criocobeH npenoTBpalaTh
CILJIaICMHT 3K30Ha /7 u3 SMN TpaHCKpUIITAa.

HacTosdmee m300peTeHMe OCHOBAHO Ha OTKPHTUM TOT'O daKTa, UYUTO
MOOYJIATOPH SMN HacToAmero wus3obpeTeHMsa (HaopuMMep, COeOMHEeHUS
bopmMyJI (X) wnu/uam ux nondopMyJIH) CIIOCODOHH MOOyJMpoBaTh SMN
OeJiky, HalpuMep, 4Yepes aKTUBalMK IIpoMoTopa SMN, MOOYJISLIMO
CILIalicMHTa (HaopuMep, uYepes3 IIpedoTBpalleHMe CcIJlaliCMHTa 5SK30Ha 7/
13 SMN TeHa), U/UIM MOOYJIMPOBaHMe CcTabujIbHOCTM SMN Oejka.

[IOOPOBHOE OIIMCAHVE TIIPEOIIOUTUTEJIBHOI'O BAPMAHTA HACTOAMEIO
N30BPETEHUA

Kak OUIO YyKaszaHO BHIEe, HaCTodllee M300peTeHue IIPUBOIUT K
IIOJIYUEHNI0O COelOMHeHUM, KOTOpHe MOOyaIMpyoT SMN akKTMBHOCTL. Takue
COoeIMHEeHMSI MOXHO MCIOJIbL30BaTh, in vitro wimm in  vivo miasa
MOIYJIMPOBaHMUA (MpennouyTuTeJILHO, [IOBHIIEHNM ) OpOOyUMPOBaHUA U
aKTMBHOCTM SMN B pasJIMUHEIX KOHTeKCTax.

B [IepBOM BapMaHTe HacToAmeITo n300peTeHnd
[IPenJIOXEHEICOeOMHEeHMA QOpMyJIHl X M MX dapMalleBTUUeCKM IIpMeMIIeMble
coJier, KOTOphle MoOnoynupyioT SMN akKTMBHOCTL. CoeOMHeHUS QOpMyJIEL X
npencTaBJIeHE QOPMYJION :

A'\( 87/ B

\_
(X)

Toe

A' mnpencraBJageT coboM peHMJI, KOTOPHM 3amemexn 0, 1, 2 wuam 3
3aMeCTUTENAMY, He3aBUCUMO BeOpaHHEMM U3 Ci1—-Cialkuia, Trae 2 Ci-
CaalIKMJIbHEIE TPYIINH, B3ATEHE BMeCTe C aToMaMMyM, C KOTOPHEMM OHU
CBSA3aHE, MOTYT 0OO0Opa30BHBAaTh 5—-6-UJIEHHOE KOJBIO, UM 3aMemeH 0 WM
1 zamMecTuUTeNnsaAMM, BHOPaAHHHEMKM M3 OKCO, OKCKMMa M IMAOPOKCH, TajioCi-—
Casankuiia, nourajgoC:—-Caayxkwmia, TpurajoC:i—Csanxkmia, Ci—Ciankoxkcu, Ci—
CqaJIKOKCHU— Cz—-CrumMkJioaJsikmuiia, rajioCi-CsaJIkKOKCH, ourajioCi—

CsaJIKOKCH, TpurajioC;-C4alIkOKCH, TUOPOKCH, LIMaHoO, raJjioreHa,
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aMMHO, MOHO- M 1mu—-Ci—-CiaJIKMIJIIaMMHO, TeTepoapuia, Ci—-Cianxkuia,

3aMelleHHOTO I'MOpokcu, Ci1—-CiaJIKOKCH, 3aMelleHHOI'O apujioM, aMMHO, -

C(O)NH C1—Cgalikmil - TreTepoapuiioM, -NHC (O) - C1—-Cgalikmii-—
IreTepoapmiioM, C1—-ChaJixmil C(O) NH- TreTepoapmiioM, C1-ChaJixkmi
NHC (0O) - TrTeTepoapujioM, 3-7 UJIeHHHMY ULUUKJOAJKWJ, 5-7 UJIeHHHMN

UUKJIOAJKeHWUJT M 5, 6 wuiu 9-ujieHHEM T'eTepOolMKJI, comepxamun 1
Wwin 2 TeTepoaToMa, He3aBuUCKMMO BebOpaHHEEe U3 S, O m N, 1pOe
reTepoapusl comepxuT 5, 6 maIM 9 KOJbIEBHX aToMOB, 1, 2 wuin 3
KOJIBIIEBHX I'€TepOoaTOMOB, BHOpaHHHX M3 N, O m S, u 3amMemeH 0, 1
IV 2 3aMeCTUTEeJIAMM, He3aBUCUMO BHOPaAHHEIMM M3 OKCO, I'MIPOKCH,
HUTPO, TajioreHa, Ci-Csajgrkuia, Ci-CsaykeHwmiia, Ci—-Cgajyikokcu, Cz—
Crumkjioasikuia, Ci1—-Caanxkuii-OH, TpuranoCi—- CaaJikuija, MOHO- M nou-Ci-—
C4aJIKMJIAMMHO, -C (0)NH2, -NH>, -NO2, TUOPOKCUC1—CralIKMUIIaMUHO,
runpokcuCi—Csalikuia, 4-7-4djleHHOTO TeTepolmKkICi—Csalikni, amMrHoC:i-—
CsaJikuiia u MOHO-— u on-Ci1—ChayikmiiaMmMHoC1—-CaaJikumiia ; i At
npencraBjgeT cobon 6—UJIEHHHN reTepoapwui, coIepXamui 1-3
KOJILIIEBHX aTOMOB a30Ta, I'Ie YKa3aHHHM 6-UJIeHHHM TeTepoapui
3aMelled QEeHMJIOM WM TeTepoapuiioM, comepXallM 5 MM 6 KOJIbLEBHX
aToMOB, 1 MM 2 KOJIBLUEBHX I'€TEpOaTOMOEB, HE3aBUCHMMO BHOPAaHHEX U3
N, O m S m 3BamMemeHHenr 0, 1 wmIM 2 3aMeCTUTeJIAMM, He3aBUCUMO
BHOpPaHHBEMA nus Ci1—-Chaykuiia, MOHO-— u omn—-Ci1—CsaJIKMJIaMMHO,
TUOPOKCUCI—ChalIKMIIaMUHO, IUIOPOKCUC1—-Chalikmuiia, aMmHOC1—-CyiaJiIkmiia ™u
MOHO- M Iu-Ci—-CsankuiiaMmHoCi—-Chalikmujla; WM A' HOpelncTaBJisgeT cobou
BULIKUKJINUECKUIM TeTepoapwuy, colepxammir oT 9 mo 10 KOJbLEBHX
aToMOB M 1, 2 maM 3 KOJIBLEBHEHX I'eTepoaToMa, He3aBUCUMO BHOPaHHBEIX
3 N, O mwiam S, TI'Ie yKal3aHHHN OUMUUKIMUECKUN TeTepoapwull 3aMeleH
0, 1 mium 2 3aMecTUTeJIIMM, He3aBUCUMO BHOpPaHHEIMM M3 OKCO, LMaHO,
rajioreHa, Iunpokcu, Ci—-Chanxkwuia, Cyx-ChalykeHusa, Cpr—ChaJIKMHWUIIE,
Ci1—Cgaykoxkcu m C1—-CsalJIKOKCH, 3aMeleHHOTO TIHOpokcu, Ci1—CizalJIKOKCHU,
aMMHO ¥ MOHO- ¥ Iu-Ci-CsalIKMJIaMMHO,; B NOpeXcTaBjisgeT coboy TIpyIIny

bopMyJIEL



11

R4
X R,
Ny AR
N—R
Rg 3
p | Rs
R5 R4

Toe M, N UM P He3aBuUCUMO BHOpaHe M3 0 mim 1; R, Ri, Rz, Rz u
R4 He3aBUCHMMO BHOpPaHB M3 TPYINOH, cocTodAmer u3 Bomopoma, Ci—
CaaJikuiia, npuyuem yKasaHHBEM AJIKWJII HeoO43aTeJIbHO 3aMelleH
TUOPOKCH, aMMHO WMJIM  MOHO—- M 1Ogu—-Ci1—-CialIKMJIaMMHO ; Rs m Re
He3aBMCHMMO BHOpPaHE M3 BoIopoma M dTopa; WM R u Rz, B34ATHE
BMecCTe, obpasynT KOHIEHCHUPOBAHHOE 5 WJIN 6—-UJIeHHOE
TeTepOLMKIMYEeCKOe KOJbLO, colepxamee 0 wmiIvM 1 OONOJHUTEJILHLM
KOJILIIEBOM TeTepoaToM, BHOpaHHEM M3 N, O miam S; Ri ¥ Rz, B34THE
BMecCTe, oBbpasynT Ci1—C3aJIKUJIIEHOBYK TPYIIY; Ri m Rs, B3ATHE
BMeCTe, o00pasywnT Ci1—-CzalIKMJIeHOBYK I'pynny; Rz m Rs, B3ATHE BMeCTe
C aToMOM YyIUlepona, K KOTOpOMY OHM IPUCOeIMHEHH, o00pa3ynT
CIUPOLUUKIOC3—CeIMKIIOAJIKMII; X TMpencTaBjisgeT codor CRA'RB', NRy7 miam
CBA3b; Ry mOpencraBjygeT cobowm Bomopon, uian Ci—-Csasxkuii; Ra' u Ra'
He3aBUCHMO BHOpaHE M3 Bomopola u Ci—-Csasyikmiia, wnim Ra' u Ra',
B34ATEHE BMeCTe, 00pasylnT OBYXBaJIeHTHYK Co-CsalIKMIJIIEHOBYI TPYIILYy; 2
npencraBjseT cobom CRs wmam N; ecam Z nOpencTaBjasgeT cobor N, X
npencrTaBjseT coBol CBA3b; Rsg OpencrTarjgeT coboM BOOOPOO WM
B3ATHIM BMeCTe C Re o0fBpaszyeT IOBOMHYI CBS3b; WJIM B mnpencraBigeT

cobom Tpynny GopMyJIH :

Rg
Rqo
R
p 11
-E—N N2
R4z
q Ri3
R1s Rya

Toe Y npencTaBisgeT cobtor C mam O U, ecsqu Y OpeOcTaBJIgeT
coborm O, Ri1 M Riz oBa OTCYTCTBYT; P M J HEe3aBMCHUMO BHOpPAaHH U3
Tpynne, coctoamem u3 0, 1 m 2; Rg9 M Riz He3aBMCHUMO BHOpPaHHE U3
Bomopoma u Ci—-Cgajyikmiia; Rio M Ris He3aBMCHMMO BHOpPaHH M3 BOOOpoIa,
aMMHO, MOHO— u omn—-Ci1—-ChalIKMIJIaMUHO u Ci1—-Cqaykuia, npruyYeM

yKaBaHHHﬁ AJIKUJI HeoOA3aTeJIbHO 3aMelleH I'MopoKCHM, aMMHO WJIM MOHO-—
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u ou-Ci—-CsalIkKMJIaMMHO; Ri1 IOpencTarjsgeT coboy Bomopon, Ci—-CialIKWI,
aMMHO WJIM MOHO- U au-Ci—CiaJIkMJIaMmHO; Riz MOpencTaBJjgeT cobon
Bomopon wiam Ci—-Chayxwmi; mianv Rg m Rii1, B3ATHE BMeCcTe, 00pasywoT
HACHIMEHHBE a3alMkJI, comepxamui oT 4 @§o 7 KOJBIEeBHX aTOMOB,
KOTOPEM Heoba3aTesIbHO 3aMemeH 1-3 Ci1—-C4alIKMJILHBEIMM TIPyINIaMu; WK
Ri11 u Riz, B3ATEHE BMeCTe, oBpaszynT HaCHIe HHBI a3alUKII,
comepxamuit oT 4 mo 7 KOJBLEBHX aTOMOB, KOTOPHM HeoOsS3aTeJIbHO
z3amMemeH 1-3 Ci1—-CsaJIKMJIBHEIMY IPYIIIIaMM .

Bo BTOpOM BapMaHTe HacCTodllero M300peTeHusa IIPeldJIOXeHO

COeIIMHeHMe MJIM €I'0O COJIb, B COOTBEeTCTBMM C II€EPBEIM BapMaHTOM, I'IOe

* COCr
o~ CN” N o~
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B TpeTbeM BapuaHTe HacToAmeTro Uu300peTeHMS IIPenaJioXeHO
coeIyHeHUe WJIM €T0 COJIb, B COOTBETCTBMM C JIOOBM OIOHMM U3
IIepBOTO WMJM  BTOPOTO  BapMaHTa, Toe YyKa3aHHOe  COeIMHeHUe

npencraBJeHo dopmyJjiom (I)

Rc
Rd
A/
CY .
~ \7/
mp N—N

(1)

e Y mpencTaBJadgeT cobo N miam C-R2&; R2 mpencTaBJgeT cobou
Bomopon wim Ci-Cjhanikmii; RP  mpenmcraBjsger cobow  Bomopomn, Ci-—
CaaJIkmii, Ci1—CsaJIKoOKCH, ITUOPOKCH, LIMaHoO, TaJIoOTeH, TpurajoCi—
Chanikmyl  win  TpurajloCi—-Csankokcu; R m  RY  KaxOwll He3aBUCKMO
opencraBygeT coboy Bomopon, Ci—Ciajxmi, Ci—CzalIKOKCH, THUIPOKCH,
TpurajgoCi—Ciajikmi, TpurajgoCi-CsaJIKOKCHU WU TeTepoapui; A
opencraBjgeT cobon 6—UJIEHHHN reTepoapwui, coIepXamui 1-3
KOJILIIEBHX aToMa a30Ta, [IpuueM YKa3aHHBM 6-UJIeHHEM TeTepoapuil

3aMelleH O, 1 wm 2 IaMeCTnuTeJIAMI, He3aBIMCHMMO BBI@paHHbIMM nus



le

OKCO, Ci1—-Chgajykuiia, MOHO-— " Oon—Ci1—CgaJIKMJIaMHUHO , ITUOPOKCUC1—
CsaJIKMJIaMUHO, ITHUOPOKCUC1-Chatikmiia, aMuHOC:1-CgaJiIkujia M MOHO—- UM IOU-
Ci—-ChankmaaMmHOC1—CsalikMjia; WJIM A TIpeIcTaBjsgeT coboy 5S-ujleHHHEMU
TeTepoapuii, comepxamu¥ 1-3 KOJBIEBHX IeTepoaToMa, He3aBUCUMO
BHOpaHHHX M3 N, O M S m 3amemeHHHX 0, 1 MIM 2 3BaMeCTUTeJIIMU,
He3aBUCUMO BHOpaHHEMU U3 Ci—-Cialikuila, ITUIPOKCUIIa, MOHO- M IOu-Ci-—
CsaJIKMJIaMUHO, ITMOPOKCUC1—CralIKMIJIaMMHO, TunpokcuCi—Cqasyikuiia,
aMMHOC1—-CgaJikmijla M MOHO- U Ou-Ci—-ChalikmiiaMruHOC1—-CsaJikujia; WM A U
Re, BMecTe C aToMaMM, C KOTOPEMM OHM CBS3aHH, o0pa3yonT 6-
yJleHHEM apwyl ¢ 0, 1 miam 2 3aMecTUTeJIAMM, He3aBUCUMO BHOpPaHHBMM
“3 LUMaHO, TaJlor'eHa, Iunopokcu, Ci—-Cganxkuia, Co-ChasyikeHuia, Co-
CaayikuHmila, Ci—-Chalikokcu M C1—-CaalJIKOKCHM 3aMelleHHOT'O I'mapokcu, Ci-—
C4aJIKOKCHM, aMMHO ¥ MOHO- u ou-Ci1-ChiaJIKMJIaMMHO,; B OpencrapjideT

cobor Tpynny GopMyJIH :

Ry
.X R,
0N AT
N—R
Rg 5
p | Rs
R5 R4

TIe M, N UM P He3aBUCUMMO BHOpaHe M3 0 miam 1; R, Ri, Rz, Rz u
R4 He3aBMUCKUMO BHOpPAaHHE M3 TPYINHE, COCTOAmeV u3 Bomopona, Ci-—
Cqayikuiia, rprueM yKa3aHHbM AJIKWJI Heobsa3aTeJIbLHO 3aMelleH
TUOPOKCH, aMMHO WMJIM MOHO—- M 1Ogu—-Ci1—-CialJIKMJIaMMHO ; Rs m Re
He3aBMCHMMO BHOpPaHE M3 BoIopoma MM ¢dTopa; WM R u Rz, B34ATHE
BMEeCTEe, ofpasyrnT KOHIOEHCHUPOBAHHOE 5 W 6-UJIeHHOe
TeTepOoUUKINYEeCKOe KOJbLO, colepxamee 0 wmiaM 1 OONOJHUTEJILHEM
KOJILIIEBOM TeTepoaToM, BHOpaHHEM M3 N, O miam S; Ri ¥ Rz, B34THE
BMeCTe, obpasynT Ci1—-C3:alIKMJIEHOBYK TPYINY; Ri m Rs, B3 ATHE
BMeCTe, o00pasywonT Ci1—-CzalIKMJIeHOBYK I'pynny; Rz u Rs, B3ATHE BMeCTe
C aToMOM YyIUIlepona, K KOTOpPpOMY OHM TIPUCOeIMHEHH, 00pa3yrnT
CIUPOLUKIIOC3—CelIMKIIOAJIKMII; X MOpelcTaBsigeT cobdol CRarRg', NR7 mim
CBA3bL; R7 mnpencramBjgeT cobor Bomoponl, winu Ci—-Csalkuii; Rar U Rae
HEe3aBMCHMMO BEOpaHe M3 Bomopoma u Ci1—-Chayrkwmia, wim Rar m Rgr,
B3ATHE BMeCTe, 00pasylnT OBYXBaJIeHTHYK Co2—-CsaJIKMIJIIEHOBYK TPYINIILYy; 2

npencraBjsgeT cobom CRg miam N; ecam Z nOpencraejasaeT cobom N, X
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InpeaocraBjidaeT cobomm cCBA3b; Rs npeocraBjAaeT cobour BoOIOoopon WM,
B3ATHI BMecCTe C Re, O@paSVGT HBOﬁHyD CBA3b,; WM B OpencrapBjideT

cobom Tpynny GopMyJIH :

TIe P M J He3aBMUCUMO BHOpPAaHH M3 TPYIOH, cocTogmer muszs 0, 1
u 2; Rg M Riz HezaBMCHMMO BHOpaHH M3 Bomoponma U Ci—-CialJiIkmia; Rio u
R14 HeszaBMCHMMO BHOpPAaHH K3 BOOOpPONa, aMMHO, MOHO- u 1Ou—-Ci-—
CianxmiiaMyHo M Ci1—CiaJikuila, OpUMUeM yKal3aHHBNM aJIkKuJ HeoBa3aTeJIbHO
3aMelled TIMUOPOKCHM, aMMHO WM MOHO— U ou-Ci1-ChiaJiIkmMjlaMMHO; Ria
opencraByageT cobom Bomopon, Ci—CsalIKMII, aMMHO WMJIM MOHO- U OU-Ci-—
CiayikmyiaMrHO; Riz OpencTaBjfgeT cobol Bomopon wmianm Ci—CsalIKMII; WU
Rg M Rii1, B34THE BMecCcTe, 00pasyiT HAaCHIMEeHHHM a3alMKJ, CcoIepXaluin
or 4 mo 7 KOJIBLUEBEX aTOMOB, KOTOPEM HeoOA3aTeJIbHO 3aMemeH 1-3
C1—Cy4aJIKMJIBHEIMM TpyHonamm; wir Rii ¥ Riz2, B34ATHE BMeCcTe, 00pasywoT
HACHIMEHHEM a3allMkJl, comepXamu¥ 4 1o 7 KOJBbIEBEX aTOMOB, KOTOPHM
HeoOaA3aTesibHO 3aMemeH 1-3 Ci1—-CualIKMIJIBHBEIMU TPYIIIIaMuU .

B dUeTBepTOM BapMaHTe HaCTOAMETO WM300peTeHUd IIPpelJIOXeHO
COeIVMHEeHMe WM eI'0 COJIb, B COOTBETCTBMM C TpPeTbMM BapMaHTOM,
TIne A TmpencTaBigeT coBoM 6-uJIeHHHM TeTepoapuy, coIepxamum 1-3
KOJILIIEBHX aTOMOB a30Ta, I'Ie YKa3aHHHM 6-UJIeHHHM TeTepoapuil
3amMemer 0, 1 wiIm 2 3aMecTUTeJIAMM, He3aBUCHUMMO BHOpPaHHEMM U3
OKCO, C1—Czaykuia, MOHO- " on—Ci1—-CsaJIKMIIaMMHO, TUOpoKCcuCi—
CsaJIKMJIaMUHO, ITHUOPOKCUC1-Chalikmiia, aMmMHOC1-CgalJiIkuja M MOHO-— UM OU-—
C1—-CganxkmyiaMmHOC1—CaalIkKnIIa .

B IATOM BapMaHTe HaCcToOAmeT o n300peTeHnd IpenJIoXeHO
COoeIVHeHVe WM eT'0 COJib, B COOTBETCTBUM C JIOOBM OIOHMM U3

TpeTeeI'O MJIM 4JeTBepTOoI'O BapMaHTOB, I'Ie A BH@MpaDT ns3:
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B mecToM BapuaHTe HaCTOAmeTo n300peTeHnd IPenJIOXEeHO
COeIVMHEHME WM €TI0 COJIb, B COOTBETCTBMM C TPEeTbMM BapMaHTOM,
TIne A TmpencTaBIgeT coBoM bS-uJIeHHHM TeTepoapuy, coIepxamum 1-3
KOJILILIEBEIX TeTepoaToMa, Hes3aBUCKUMO BHOpaHHHEHX M3 N, O m S u
3aMemeHHex 0, 1 uMIM 2 3aMecTUTEeJIAMM, He3aBUCUMO BEHOPAHHEIMM W3
Ci1—-ChaJyikmiia, TI'HUIOPOKCUIIa, MOHO- UM Iu-Ci1-CsaJIKMJIAMMHO, IMUIOPOKCUCI-—
CaaJIKMJIAMUHO, ITHUOPOKCUC1-Chalikmiia, aMmMHOC1—-CgalJIkujia M MOHO—- UM OU-—
C1—-CganxkmiiaMmHOC1—CsalIkmIIa .

B cenpMOM BapMaHTe HacTodlleTo M300peTeHusa IIPedJIOXeHO
CoeIVHeHVe WM eT'0 COJib, B COOTBETCTBMM C JIOOBM OIOHMM U3

TpeTekeI'O MJIM meCTOoI'O BapMaHTOB, IT'Ie A BBI@I/IpaIOT ns3:

N//\,‘r{ ”//\/'F( N~ X * 7N \j:{
-~ \

N2, b

l N& N2 N % No % Ny 3

o0 7\’ S ¢ Jh R N o N
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B BOCBMOM BapMaHTe HacCToAmeTo MK300peTeHUud IIPemJIOXeHO

COoeIIMHeHMe WJIM €TI0 COJIb, B COOTBETCTBUM C JIOOBM OIOHVM U3

IIepBOTO - CeIbLMOTO BapMaHTORBR, TI'Ie B mOpeXcTaBJgeT CcoOOV Tpyniy
bopMyJIEL
R
X R
,‘tg_\z)(")m\ez
N—R
Re™ 3
p| Ra
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Toe m, N M P HezaBUCHMMO BHOpaHH M3 0 miam 1; R, Ri, Rz, Rz u
R4 He3aBMCHMMO BHOpPaHH M3 TPYIIHE, COCTOoAmMeM u3 Bojopoma, Ci—
Caajikmia, npuyueMm yKasaHHBEM AJIKWUIT HeoOdA3aTeJIbLHO 3aMeleH
ITMOPOKCH, aMMHO  MJIM  MOHO- U IOu—-Ci1—-CagalIKMJIaMUHO ; Rs m Re
npencTaBJsioT coboM Bomopon; MM R u Rz, B3sATHe BMecTe, o00pas3yloT
KOHIOEeHCUPOBaHHOe 5 WM 6-UJIeHHOe TeTepOolUMKIMUeCcKOoe KOJIbIO,
comepxamee 0 wmiam 1  OONOJHUTEJBLHHENM  KOJBLLEBOM TeTepoaToM,
BHOpaHHHY M3 N, O miam S; Ri M Rz, B34THe BMecTe, obpas3yoT Ci-
CzaJIKMJIEHOBYK TpyINny TIpyhmna; Ri1 M Rs, B34ATHe BMeCcTe, 00pasyroT
C1—-C3aJIKMJIEHOBYI TI'PYIIY; Rz um Ry, B34TEIE BMeCcTe C aToMOM
yTJlepona, K KOTOpOMY OHU NIpUCOenMHEHH, obpas3ynT
COUPOUUKINUeCKUM C3-CgUUKIIOAJNKWUII; X TIpencTaBjasgeT coborr CRarRa',
O, NR7 mam cBA3b; Rar ¥ Rp' He3aBMCHMMO BHOpaHH M3 BOmopoma m Ci—
Csankuiia, wmiau Rar M Rg', B3ATHE BMeCTe, 00pasyonT OBYXBAJIEHTHYI
Co-CsalIKMJIEHOBYID TPYINY; 7 OpencTabjsgeT cobdor CRs mam N; ecam Z
pencraBJdgeT cobomn N, X [pencraBideT cobou CBA3b; Rs
opencraBJageT cobo¥ BOIOOPOO WM, B3ATHM BMeCcTe C Rg, oOpa3syer
IOBOMHYIO CBA3L.

B ODerpAaTOM BapMaHTe HaCTOLAWleTro M300peTeHuda IIPendJIOXeHO
COoeOIVHEeHre WiIM eI'0 COJib, B COOTBETCTBMM C JIOOBM OIOHMM U3
IIepBOTO - CeIbMOTO BapMaHTOB, I'Ie B mnpencraBjsgeT cobo¥ TIpyIly

bopMyJIEL

TIe P M J He3aBMUCUMO BHOpaHH M3 TPYIIOH, cocTogmer mus3s 0, 1
u 2; Rg m Riz HezaBMCHMMO BHOpaHE M3 Bomopona u Ci—-Cialikmia; Rio M
Ri14 He3aBMCHMMO BHOpPAaHH K3 BOOOpPONa, AaMMHO, MOHO- u 1Ou—-Ci-—
CiankmiiaMrHo M Ci—CiaJikuila, OpMUeM yKasaHHBNM aJIKMJ Heo®a3aTeJIbHO
3aMelled TI'MOPOKCHM, aMMHO MWJIM MOHO- U ou-Ci1-ChiaJiIkmjlaMMHO; Riz
npencraByageT cobom Bomopon, Ci—CsalIkKMJI, aMMHO WMJIM MOHO- U OU-Ci-—
CiayikmyiaMrHO; Riz mOpencrTaBJjfgeT cobol Bomopon wmiam Ci1—-CsalIKMII; WJIU

Re u Ri1, B3STHEe BMeCTe, 00pas3ylT HACHIEHHHN a3allMKJI, COIepXalui
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or 4 mo 7 KOJIBLUEBEX aTOMOB, KOTOPEM HeoOA3aTeJIbHO 3aMemeH 1-3
C1—Cs4aJIKMJIBHEIMM TpyHonamm; wir Rii ¥ Riz2, B3ATHE BMeCcTe, 00pasyroT
HACHIEHHEM aszalukJl, comepxamui 4 1mo 7 KOJIBLEBHX aTOMOB, KOTOPHM
HeoOaA3aTeqibHO 3aMelmleH 1-3 Ci1—-CialIKMIJIBHBEIMU TPYIIIIaMU .

B mecaToM BapMaHTe HaCTOAWero M300peTeHMd IPelJIOXEeHO
COeIMHEHVE WJIM €I'0 COJib, B COOTBETCTBMM C JIIOOBM OOHMM U3
[IepBOTO - OeBATOTO BaApMaHTOB, roe YyKas3aHHOe COoenOuHEeHue
opencraBJIeHO dopmyJion (XX) :

N=— Rc

/ Rd
HN__~

S
B
L
(XX)

Tne RP  mpencraBiaser cob®oM  BOOOPON MM THUAPOKCHU; RS
npencTaBiasgeT coOOoM BOMNOPOI WM TajioTeH; ¥ RI mpencraBjseT cobont
TaJIoTeH.

B OIMHHANIIATOM BapMaHTe HACTOAMETOo MW300peTeHMs IIPelJIOXeHO
coenMHeHVe WIM €TI0 COJIb, B COOTBETCTBMM C JIOOBM OIHVM U3
IepBOTO - HOeBATOTO BAapMAaHTOB, Toe YKa3aHHOe  COoeIMHeHUe

npencraBJeHo ¢opmyJjion (II):

A/
S\_B
=~
Y. { )/
Rb N-N
(I
rone RP mpencramBissgeT coBoM TUIOPOKCUII, METOKCH, TpudTOopMeTUII
WY TPUOTOPMETOKCHU.
B IBeHamuaToOM BapMaHTe HACTOAMETO M300peTeHMd IIPelJIOXEHO
COeOMHEHVe WM eT'0 COJIb, B COOTBETCTBUM C JIOOBM ONHMM U3

I1IepBOTO - OeBATOIO BapMaHTOB, roe YKas3aHHOe COeIIMHEHNe

opencraBJeHo ¢opmyJjion (III):

Re

Vs
Y= 1 )zB
Rb N“N
()

rne RP mpencraBissgeT coOoM IMIOPOKCUII, METOKCH, TpHbTOpMETMII

WIM TPpUOTOPMETOKCH; M Re mnpemcrarjseT coBoM BOOOPOH, IMUIPOKCU
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WM METOKCHU .

B TpuHaIllaTOM BapMaHTe HacTOoAmero u300peTeHus IpeljoXeHO
coeIyHeHUe WJIM €T0 COJIb, B COOTBETCTBMM C JIOOBM OOHMM U3
TPeTbLero - OeBATOTO WM OOMHHAaMNIaTOTO-OBEHAaNllaTOTO BapMAaHTOB,
Toe Y mOpencrabisgeT coboi N.

B UeTHpPHAaIllaTOM BapMaHTe HaCTOAlleI'o M300peTeHMs IpelJIoXeHO
coeIMHeHMe WJIM €eT0o COJIb, B COOTBETCTBMM C JIOOBM OOHVM U3
TPeTbLero — HEeBATOTO MM OIMHHANIATOTO - OBEHaNllaTOTO BapMAaHTOB,
e Y mnpencTaBysgeT cobom CH.

B MATHAOIIaTOM BapMaHTe HaCTOoAmMeTo U300peTeHMSS IIpelJIoXeHO
coemyMHeHMe WM €T0 COJIb, B COOTBETCTBMM C JIOOBM OOHMM U3
IepBOTO — BOCBMOTO WMJIM OECATOTO - UYeTHPHAaAllaTOT'O BapMaHTOB, TIe

B BroiOupaoT U3

Z
¥ X NH
NH N g

nnn

WiIM Toe Z OpencTabjgeT cobort NH wmam N (Me) .

B mecTHanllaTOM BapMaHTe HAaCTOAmMEIo M300peTeHMS IpelJIOXeHO
coeIMHeHMe WJIM ero COJIb, B COOTBETCTBMM C JIOOBIM OIOHMM U3
[IepBOTO — BOCBMOT'O WMJM OECATOTO - UYeTHPHaOllaToI'O BapMaHTOB, IIe

B mpencraBjseT coboun

%N

NH

B cemMHamuaToM BapMaHTe HaCTOAWMEeIO MSO@peTeHMH IIpeIJIOXEHO
COeIVHEHVE WM eT0 COJIb, B COOTBETCTBMM C JIOOBM OIHMM U3 IIEPBEX

ceMMr MJIMM OeEBATOI'O — UYWeTHPpHaIllaToOI'O BapMaHTORB, TI'Ie B BH@MpaDT nus3

%N\/i\/N\




22

B BOCceMHaIOllaTOM BapMrMaHTe HacCToAmeI'O MBO@peTeHMH IIpeoJIOXEHO
COeOVHEeHVEe WM eT0 COJIb, B COOTBETCTBMM C JIOOBM OINHUM U3 IIEPBEX
ceMr WM IOeBATOI'O — UYWeTHpHaIllaToI'oO WMJIM CeMHaIllaTOoI'O BapMaHTOB,

Tne B mpencraeiisgeT coBomn

N~

B meBATHaZllaTOM BapMaHTE HACTOAWEIC M300peTeHUd IpenJIOXEHO
coenMHeHMe WM eT0 COJIb, BHOpPaHHEE M3 TPYINH, COCTOAMNEN U3:
5-(2-mMeTokcu—-4- (1H-ntupazoiy—-1-wmi) deHm) ~-N-meTtmsi—-N- (2,2, 6, 6—
TeTpaMe TUinuilepunna—-4-mi) -1, 3, 4—-Tuangmuasoli-2—-aM/Ha ;
6- (5- (MmeTMII (2, 2, 6, 6-TeTpaMe TUMIINIUIePUINH-4-1JI) aMrHO ) -1, 3, 4-
THaIVaz30JI-2-MiHadTalnuH-2-0J1a;
5- (2-MeTOKCUXUHOJIMH-3-WJI) ~-N-MeTMJI-N- (2,2, 6, 6—
TeTpaMe TUnuilepuona—4-wmi) -1, 3, 4-Tuangmuasoli-2—-aMuHa ;
5- (3-MeTOoKCHMHadTaIMH-2-1JI) —-N-MeTuj-N- (2,2, 6, 6-
TeTpaMe TUnuilepunna—-4-mi) -1, 3, 4-Tuanmuasoji-2—-aMuHa ;
5-(2-mMeTokcu—-4- (1H-niupasosn—-1-wui) deHms) -N-(1,2,2,6, 6—-
[IeHTaMe TuiInunepunmua—4-mi) -1, 3, 4-Tuagmas3oJi-2—-aMMrHa ;
5-(2-MeTokcu—-4- (l-MeTmi—-1H-ntupaszois—4-wui) beHns) ~-N-MeTmJi—N-
(2,2,6, 6-TeTpaMeTunnunepmuaoua—4-mui) -1, 3, 4-TrMagras3oji—-2-aMrHa ;
5-(2-mMeTokcu—-4- (1H-nimpazoia—-4-wi) beumy) -N-meTtmji—-N- (2,2, 6, 6—
TeTpaMe TUInunepunua—-4-mi) -1, 3, 4-Tuaguasoji-2—-aM1Ha ;
4- (3-MeTOoKCU—-4- (5- (MeTUII (2, 2, 6, 6-TeTpaMe TUJIINIUIIePUOIMH—4 -
wui) amMmmHo) -1, 3, 4-Tuagnaszsoyi-2-ui) beHn) -1 —-MeTuiInmupuomH-2 (1H) —oHa;
5-(3-MeTokCU—-4- (5- (MeTUII (2,2, 6, 6-TeTpaMe TUJINIUIIePUOIMH—4 -
W) amMmmuHo) -1, 3, 4-Tuagnasoii-2-1Jl) GeHUJI) IMPUIVNH-2—0JIa ;
5-(3-MeTOoKCU—-4- (5- (MeTUII (2,2, 6, 6-TeTpaMe TUJINIUIIePUOIMH—4 -
wi) amMmHo) -1, 3, 4-Tuagnasoyi-2-u1i) beHni) — 1 —-MeTuiInmpuinH-2 (1H) —oHa;
N-meTui-5- (2-MmeTmii—4- (1 -mMeTmn-1H-ninpazoyn—4-wmi) deHmr) —N-
(2,2,6,6-TerpaMeTUnnunepunaMa—-4-mi) -1, 3, 4—-Tnagma30JI-2—-aMMHa ;
l-Mmetnn-4-(4- (5- (MmeTmi (2,2, 6, 6-TeTpaMe TUINUIVMPUIOMH—-4 -
WJI) aMmMHo) -1, 3, 4-THuagmasojyi-2-WJjI) —3—
(TpudTOPMETOKCHU ) QeHWII) NUpUInH—2 (1H) —oHa;

5-(4- (3, 5—oumeTui-1H-ntnpaso—4-ui) —2-MeToKCubeHms) —N-
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MeTmi-N- (2, 2, 6, 6-TeTpaMeTuInunepuivi—-4-wui) -1, 3, d—-Truanmasoji—2-—
aMuHa ;

5-(2-MeTokcu—-4- (l-MeTui—-1H-ntupaszois—4-wui) eHus) ~-N-MeTmJi—N-
(2,2,6,6-TeTpaMeTUinuIepunuE—4-mi) -1, 3, 4—-Tuagma30Ji-2—-aM1Ha ;

2-(5-(meTnn (2,2, 6, 6-TerTpaMe TMJIIUIEPUINH-4-1J1) amMmmHo) -1, 3, 4-
THManMaszoJ—-2-ui) —-5- (1-Mmerun-1H-nmupaszois-4-wmi) beHoJia;

2-(5-(meTu (2,2, 6, 6-TeTpaMeTUINMUIepUOIMH-4-1J1) amMmmuo) -1, 3, 4-
THManguazoJi—-2-ui) —-5- (1H-ntupaszoj—-1-ui) peHota;

5- (3-tugpokcu-4- (b- (mMmeTmy (2,2, 6, 6—TeTpaMe TUJINUIEPUONH— 4~
wui) amMmmuHo) -1, 3, 4-Tuagnaszsoyi-2-u1i) beHn) — 1 —-MeTuInmupuimH-2 (1H) —oHa;

4—- (3-tugpokcu—-4- (5- (MmeTmy (2,2, 6, 6—TeTpaMe TUJINUIEPUINH—4 -
wi) amMmmuuo) -1, 3, 4-Tuagnasoii—-2-u1i) beHni) — 1 —-MeTuinmpmuimH-2 (1H) —oHa;

5- (3-mtuopokcu—-4- (5- (MmeTmy (2,2, 6, 6—TeTpaMe TUJINUIEPUINH— 4~
mi) amMmuuo) -1, 3, 4-Tuannasosi-2-1J) GeHWI) IUPUIVNH-2—0JIa ;

3-(5-(meTmn (2,2, 6, 6—-TeTpaMe TUJINUIEPUINH—4-1JI) aMHO ) —1, 3, 4—
THaIVa30JI-2-WJl) HadTaluH-2, 7-OuoJa;

3-(5-((3aR, 6aS) —rexkcarugponuppoio [ 3, 4-c]louppois—-2 (1H) —mi1) -
1,3, 4-tmagmua30Ji-2-uJl) HaQTaJInuH-2, /—-O0uoJjia;

TUOPOOPOMUIHOMN CoJIM 3-(5-(meTm (2,2, 6, 6-
TeTpaMe TUJINIUIIEePUOMH-4-1JI) aMUuH0) -1, 3, d—-Tuaignasoji—2-uiHadTajimH—2 -
oJa;

3-(5-(mMmeTnnn (2,2, 6, 6—TeTpaMe TUJINIUIEPUOUH-4-1JI) aMrHO ) =1, 3, 4-
THaOVa30JI—2—WUJI) XUHOJIMH-2~0JIa

2-(5-(meTun (2,2, 6, 6-TeTpaMeTUINIUIEepPUOIMH-4-1JI) aMmmHo) -1, 3, 4-
THManuazoJi—-2-ui) —4- (1H-ntupaszoj—-1-ui) peHoJa;

5-(2-xjop-4- (1-MeTui—-1H-nimpasoj—4-wui) bedmi) ~-N-MeTmji—N-
(2,2,6,6-TerpaMeTUNnnuIepuaIMH—-4-miu) -1, 3, 4—-Tuagma30JI-2—aMMHa ;

3-xJjiop—-2- (5- (MmeTmi (2,2, 6, 6-TeTpaMe TUJIIIUIIePUOVNH—4 —
wi) amuuo) -1, 3, d-tuagnaszso-2-ui) —-5- (1-MmeTun-1H-nupaszon-4-
nJI) peHoJIa;

5-(2-xyop-4- (1-MmeTun-1H-nnupaszon-4-mi) penmi) -N- (2,2, 6, 6-
TeTpaMeTUnuilepuona—4-mi) -1, 3, 4-Tuangmuasoi-2—-aM1Ha ;

3-MeTokCU-2- (b- (MeTm (2,2, 6, 6—TeTpaMe TUJINUIEPUIUH—4 —

W) aMruHo) -1, 3, 4-Tnagna3oJi-2-uJjI) —5- (b-MeTnJIoKCaz30JI-2-1JI) peHoJia;

2= (2-MeTokcu—-4- (1H-niupazon-1-wi) penms) -5-(1,2, 3, 6-

TeTparugponupmuonua-4-wmui) -1, 3, 4-Ttranmnasoa;
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2= (5- (mmnepasmuu-1-uin) -1, 3, 4-tnagnaszsoj—-2-ui) —-5- (1H-nmpaszoJ-
1-ni1) peHoJia;

5- (7-MeTOKCUXMHOJIMH-6-1JI) ~-N-MeTMJI-N- (2,2, 6, 6—
TeTpaMeTUInuiepunua-4-mi) -1, 3, 4-Tuanguasoji-2—-aM1Ha ;

6- (5- (MmeTm1 (2,2, 6, 6-TeTpaMe TUJINUIePUOVH-4-11JI) aMMHO ) -1, 3, 4-
THaONa30JI— 2 -UJIIXUHOJIMHA ;

3-mMeTokcu-4- (5- (MmeTm1 (2,2, 6, 6—-TeTpaMe TUJINUIEPUOIUH—4—
wi) ammuuo) -1, 3, 4-TuagmrasoJi-2-1J1) OeH30HUTPMIIA ;

3-pTop-4- (5- (MmeTUI (2,2, 6, 6-TeTpaMe TUJINIUIePUIMH—4 -
wi) ammuuo) -1, 3, 4-TuagrasoJi-2-1J1) OeH30HUTPWIIA ;

MeTIII 3-pTop-4-(5- (MeTMn (2, 2, 6, 6-TeTpaMe TUJINIUIIePUINH—4
M) aMrMHO) -1, 3, 4-Trnagruas3oi-2-ujl) DeHzoaTa;

5-(2-MeTOoKCcU—-4- (3- (MeTuJIaMMHO ) —1H-nupaszoy-1-mj) deHmy) —-N-
mMeTmi-N- (2, 2, 6, 6-TeTpaMeTuInunepuivi-4-ui) -1, 3, d—-Trnanmasoji—2-—
aMuHa ;

7T-MeTokCU—-6— (5b— (MeTmI (2,2, 6, 6—TeTpaMe TUJINUIEPUINH— 4~
W) amMmuHo) -1, 3, 4—-Tuagras0oJI-2-W1Jl) XMHOJIMH-2-KapOOHUTPpWMIA ;

4- (3-MeTOKCU—-4-(5-((2,2,6, 6—TeTpaMe TUJINIUIEPUOINH—4—
wi) okcu) -1, 3, d-truanmaszoii—2-wui) beHu) -1 -MeTunnupuamuea-2 (1H) —oHa;

4- (3-xJj0op—4- (5- (MmeTu (2,2, 6, 6—TeTpaMe TUJINIUIIEPUOIUH—4 —

WiI) aMmMHO) -1, 3, 4-Tuagmas3oJ—2-ui) deHu) -1 -MeTuinnupuoua-2 (1H) —oHa;

5-(2-xmyop-4- (1H-ntmpazoiga—-4-wmj) bedny) ~-N-metuji-N- (2,2, 6, 6—
TeTpaMe TUInunepunua-4-mi) -1, 3, 4-Tuaguasoji-2-aM1Ha ;

5-(2-xjyop-4- (4,5, 6, 7T-TeTparungponmupaszojo[l, 5—a] nupuouH—3-
wi) dernni) —-N-meTuji-N- (2, 2, 6, 6—-TeTpaMe TUINUIepuIna—-4-wmia) -1, 3, 4-
THaOVa30JI—2—-aM/Ha ;

XJopucTOoBONOPOOHOM coau N-MeTuJi-5- (5- (1-MeTun-1H-niupasoJ-
4d-yi) nMpuIvH-2-mj) -N- (2,2, 6, 6—TeTpaMeTuInunepuaua—4-mi) -1, 3, 4-
THaOVa30JI—2—-aM/HA ;

2= (2-xjop-4- (1-MmeTun-1H-ntmpaszsos—-4-un) besnn) -5-((2,2, 6, 6-
TeTpaMe TUINUIIepUuanH—-4-mi) okcu) -1, 3, 4-Tnangmasoia;

5- (2-xyop—-4- (6-MeTOKCUIIMPUIOMH—3-1JI) beHnJI) ~-N-MeTuiI—-N-
(2,2,6,6-TerpaMeTuinnunepunua—4-mi) -1, 3, 4—-Tuagma30JI-2—-aMM1Ha ;

5-(4- (6—aMMHOIMPUIOVH-3-WJI) —2-dTopdbeHnsI) —~-N-MeTmuiI—-N-
(2,2,6,6-TerpaMeTuinunepunua—4-mi) -1, 3, 4—-Tuagma30Ji-2—-aMM1Ha ;

5-(2-¢Top-4- (3—-MeTmi—-1H-ntupasoji—-5-wui) perHmi) -N-MeTmji—-N-
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(2,2,6,6-TerpaMeTUinunepunMa—4-mi) -1, 3, 4—-Tuagma30JI-2—-aMM1Ha ;
5-(2-pTop-4- (1H-nupaszoyg-5-mi) penmi) -N-mMmetnsin-N- (2,2, 6, 6—
TeTpaMe TUIINUIlepUonH—-4-11) -1, 3-Traimrasoji-2-aMrHa ;
5-(2,3-nudprop-4- (1H-mimpaszosn-4-wui) derni) —-N-MmeTmi—N-
(2,2,6, 6-TerpaMeTunnunepmuaua—4-mui) -1, 3, 4-TragrasoJ—-2-aM/Ha ;
5-(2,3-oudrop-4- (1H-nupa3zos-5-mi) berHny) -N-mMeTmj—-N-
(2,2,6,6-TerTpaMeTUlnnuIepuouH-4-mi) -1, 3, 4—-Tuagma30JI-2—-aMMHa ;
5-(2, 5-oudrop-4- (1H-nmupaszsosn-4-wui) derunin) -N-MmeTmi—-N-
(2,2,6,6-TeTpaMeTUInuIepuoIMH-4-miu) -1, 3, 4—-Tuagma30JI-2—-aMM1Ha ;
5-(2, 5-oudrop-4- (1H-nmimpaszsoy-5-wui) deHni) —-N-meTmi—-N-
(2,2,6,6-TerTpaMeTUlnnuIepuauMa-4-miu) -1, 3, 4—-Tuagma30JI-2—-aMMHa ;
5-(2, 6—oudprop-4- (1H-nmimpaszsosn-4-wui) derHni) —-N-MmeTmi—N-
(2,2,6,6-TerpaMeTUNnnuIepuInMH—-4-miu) -1, 3, 4—-Tuagma30JI-2—-aMMHa ;
2=-(2,5-oudrop-4- (lH-nimpaszos—-4-wui) pernus) -5- ( (3aR, 6as) -
rekcaruaponmppoJio [ 3, 4-clouppon-2 (1H) -ui) -1, 3, 4-Tnangmuasoia;
5-(2-xjop-5-¢Top—-4- (1H-nmimpaszon-4-wui) deruni) —-N-MmeTmi—N-
(2,2,6,6-TerpaMeTUinunepunua—4-mi) -1, 3, 4—-Tuagma30JI-2—-aM1Ha ;
5-(3-0Top-5- (1H-ntmpaszoi—4-wj) IMpUOIUH-2-1J1) —~N-MeTuji—-N-
(2,2,6,6-TerTpaMeTUinunepunua—-4-mi) -1, 3, 4—-Tuagma30Ji-2—-aMM1Ha ;
5-(4- (2-aMMHONIUPUMUIOVH- 4 -1J1) —2-xJIopdbeHnI1) ~N-Me Tuji—N-
(2,2,6, 6-TerpaMeTunnunepmuaua—4-mui) -1, 3, 4-THagra3oJ—-2-aM/Ha ;
5-(5- (2-ammHOonMpuMUIMH-4-1J1) —2-xJjJopbeHns) ~-N-mMeTmii—N-
(2,2,6,6-TerTpaMeTUulInuIepuouH-4-miu) -1, 3, 4—-Tuagma30JI-2—-aMM1Ha ;
5-(4- (2, 4d-gumeTmnTHaz30J-5-1i) -2, S—oudrTopdeHms) ~-N-MmeTmji—N-
(2,2,6,6-TerTpaMeTUlnnuIepuaIMH-4-miu) -1, 3, 4—-Tuagma30JI-2—-aMMHa ;
5-(4- (2, 4-gumeTunTraz3o-5-mi) -2, 3—oudprTopdeHms) ~-N-MeTmjI—N-
(2,2,6,6-TerpaMeTUNnnuIepuaIMH—-4-miu) -1, 3, 4—-Tuagma30JI-2—aMMHa ;
4—- (3-tugpokcu—-4- (b- (MmeTmy (2,2, 6, 6—TeTpaMe TUJINUIEPUINH—4 -
mi) amMuuo) -1, 3, 4-Tuagnaszsoyi-2-u1i) —-5- (TpudTopMeTOKCH) beHnI) —1 -
MeTuInupuouH-2 (1H) —oHa;
5-(2-dpTop-6-MeTOokCcHU—-4- (1H-nupaszon—-4-mi) peHmnii) -N-Me Tuji—-N-—
(2,2,6,6-rTerpaMeTuinunepunMa—-4-mi) -1, 3, 4—-Tuagma30JI-2—-aMMHa ;
2= (2-pTop-6-MeTOoKCU—-4- (1H-ntMpazos—4-wni) beHn) —5-
((3aR, baS) —b-MeTmiIrekcarMoponmppoJio [ 3, 4-claouppos-2 (1H) —mi) -
1,3,4-tTuagnaszoja;

5-(2,3-oudprTop-6-MeTokCcU—-4- (1H-nupaszoi—-4-mi) peHmi) ~-N-Me TUII—



26

N-(2,2,6, 6-TeTpaMeTununepuanua—-4-wmi) -1, 3, 4-Tranmasoji—2—-aM/Ha ;
6-MeToOKCU—-2- (5- (MmeTuny1 (2, 2, 6, 6—-TeTpaMe TUJINIUIIePUOMH—4 -
W) amuHo) -1, 3, 4d-Tuannaszsosi—-2-u1j) -3, 4 - OUIUMOpOU30XUHOJIMH-1 (2H) -
OHa;
5-(2-xmyop-4- (1H-nmpazoja-1-wmi) bedny) ~-N-metuji-N- (2,2, 6, 6—
TeTpaMeTununepuana—4-wui) -1, 3, 4-Tuanruasoji-2-aM1Ha ;
5-(2-xjyop-4-(1H-1, 2, 3—-tazoja-1-wuj) perHn) ~-N-meTmj—-N-
(2,2,6,6-TerTpaMeTUulnnuIepuouH-4-miu) -1, 3, 4—-Tuagma30JI-2—-aMM1Ha ;
5-(2-xjyop-4- (2H-1, 2, 3—-tnazon-2-uj) peHn) ~-N-meTmj—N-
(2,2,6,6-TerTpaMeTUnnuIepuouMH-4-miu) -1, 3, 4—-Tuagma30JI-2—-aMMHa ;
5-(2-xyop-4- (1H-1, 2, 4-tnazon-1-wmi) deHn) ~-N-meTmji—N-
(2,2,6,6-TerpaMeTUnnuIepuIMH—-4-miu) -1, 3, 4—-Tuagma30JI-2—-aMMHa ;
5-(4- (3-ammHO-1H-ntnupaszsoiy—-1-wmi) —2-xjgopdbeHni) -N-MeTmiI-N-
(2,2,6,6-TerpaMeTUnnuIepunInMa—-4-mi) -1, 3, 4—-Tuagma30JI-2—-aMMHa ;
2= (2-xj0p-4- (1H-mMmmnazon-1-mi) penm) -5- ( (3aR, 6aS) -5-
MeTWUJITEKCATUIPONIUPPOJIO [ 3, 4—c]luppoii-2 (1H) —uin) -1, 3, 4-Tnanmuasoja;
5-(2-xyop-4- (1H-uMmpaszsos—1-wmi) peHmir) ~-N-meTmyi—-N- (2,2, 6, 6—
TeTpaMe TUInuilepuona—-4-mi) -1, 3, 4-Tuanuasoji-2—-aM1Ha ;
5-(2-dpTop—-4- (1H-uMmnmasos—1-wui) beHuit) ~-N-meTmji—N- (2,2, 6, 6—
TeTpaMeTUInuiepunna-4-mi) -1, 3, 4-Tuanguasoji-2—-aM1Ha ;
5-(2-mMeTokcu—-4- (1H-nmpazoi-5-mj) beuny) -N-metuji—-N- (2,2, 6, 6—
TeTpaMeTUnunepuana—4-wui) -1, 3, 4-Tuanuasoji-2-aM1Ha ;
5-(4- (2, 4-guMe TUIITHAROJI-5-1JI) —2-MeToKCUubpeHMII) ~-N-MeTmJI-N-—
(2,2,6,6-TeTpaMeTUlnnuIepuouH-4-miu) -1, 3, 4—-Tuagma30JI-2—-aMMHa ;
5-(2-MeTokCcU—-4- (MUpUOMH-3-1J1) peHnJI) —-N-MeTniI-N- (2,2, 6, 6-—
TeTpaMe TUInuepunna—4-mi) -1, 3, -Tuagmuasoi-2—-aM1Ha ;
5-(2-dTop-4- (1H-upaszona-4-ui) peHmi) -N-metnn-N- (2,2, 6, 6-
TeTpaMe TUinuilepunna—-4-mi) -1, 3, 4-Tuangmuasoli-2—-aM1Ha ;
5-(2-MeTOoKCU—-4- (2-MeTOKCUTITMPUIMH—-4-1J1) deHn1) ~-N-mMeTmI—N-
(2,2,6,6-TerpaMeTUnnuIepuaMa—-4-mi) -1, 3, 4—-Tuagma30JI-2—-aMMHa ;
5-(2-MeTOKCU—-4- (6—METOKCUIUPUIMH- 3—1JI) eHnJ1) ~-N-MeTmI—N-
(2,2,6,6-rTerpaMeTuinunepunMa—-4-mi) -1, 3, 4—-Tuagma30JI-2—-aMMHa ;
2—(2-xJjop-4- (1-meTui—-1H-nimpaszon—-4-wi) benn) -5- ( (3aR, 6aS) -
5-MeTuIreKkcaruaponmppoJio [ 3, 4-clnouppon-2 (1H) —-uia) -1, 3, 4-
THanrasoJa;

2= (2-xJjop-4- (1H-impaszos-4-wmi) derns) -5- ( (3aR, 6asS) -5-
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MeTHJITeKCcarmaponuppoJio [ 3, 4-clouppos—-2 (1H) ~-un) -1, 3, 4—-TuagnasoJsa;
2= (2-xjop-4- (1H-ttimpaszsos—-4-wmi) penni) -5- ( (3aR, 6aR) -1-
MeTUJITEKCATUOPONIUPPOJIO [ 3, 4-b] upposn-5 (1H) —un) -1, 3, 4-Tnanmuasoja;

1-(4-(5-(2-xJyop—-4- (1l1H-tmpazoma—-4-wui) derdus) -1, 3, 4—-Tuanmuasoji—
2-ui) MopdosmH—-2-1i1) N, N-nuMe TMJIMe TaHaMUHaA ;

2= (2-xJop-4- (1H-mupaszon-4-wui) deHui) -5- (2-meTun-2, 7-
ornazacoupo [4.5] mexkad-7-uyn) -1, 3, 4-Tuaguaszoa;

2= (2-dpTop-4- (1H-mupazoma-4-wui) peHui) -5- ( (3aR, 6aS) -5-
MeTHUJITEKCATUIPONIMUPPOJIO [ 3, 4—c]lnuppos-2 (1H) —uin) -1, 3, 4-Tnanmuasoja;

2-(2-MeTokcu—-4- (1-meTmii-1H-inpa3oa-4-mj) peHm) -5- (2, 6-
orazacnoupo [3.5]HoHaH-2-min) -1, 3, 4-Truagnuaszoa;

2-(2-MeTokcu—-4- (1-meTmi—-1H-ninpa3on-4-wmiu) penm) -5- (2, 7-
orazacnoupo [3.5]HoHaH-2-mi) -1, 3, 4-Truannuaszoa;

2= (5-(meTmmui (2,2, 6, 6-TeTpaMe TUINIUIIEePUOIMH-4-1II) aMmHo) -1, 3, 4-
THManuazoJi—-2-ui) —5- (1H-ntmpaszos—-1-wmi) peHoJa;

5- (3-xyop-4- (5- (mMmeTmn (2,2, 6, 6—TeTpaMe TUJINUIEPUINH— 4~
wi) amuHo) -1, 3, 4—-Tuannasosi-2-u1i) beHuJ) nupuinH—-2 (1H) —oHa;

2= (5-(meTmi (2,2, 6, 6-TeTpaMe TUINUIIePUOMH-4-1II) aMmuHO) -1, 3, 4-
THManouasoJi—2-uil) —5—- (3- (MeTmiaMmHo ) —1H-niupa3os-1-mj) peHoJia;

3-pTop-2- (5- (MeTUII (2,2, 6, 6-TeTpaMe TUJIIIUIIePUOIMH—4 -
Wi)aMmHo) -1, 3, 4-TuagmnaszoJi-2-ui) —-5- (1H-nupasz3os-4-wui) deHoJia;

3,4-oudTop-2- (5- (MeTm1 (2,2, 6, 6-TeTpaMe TUIINIUIEPUOANH-4 -
wi) ammuuo) -1, 3, 4-tuagnaszoyi-2-muj) —-5- (1H-nupaszoy-4-mj) dpeHoJia;
6-rTuIpokCcu-5- (5- (MmeTm (2,2, 6, 6—-TeTpaMe TUJINUIEPUOIUH—4 -
wui) ammuuo) -1, 3, 4-tuagnaszso-2-ui) -2, 3—ourunpo-1H-uHoeH—-1-0Ha;

2-(5-(meTu(2,2, 6, 6-TeTpaMe TUINUIEepPUOIMH-4-1JI) aMmmHo) -1, 3, 4-
THManuazoJi—-2-ui) —5- (1H-ntupaszos—-4-wui) deHota;

2-(5-(2, 6-muazacnupo [3.5]HoHau-2-mj) -1, 3, d—-Tnagmuaszoji—2-
mi) —-5- (1-MeTui-1H-nupaszoy-4-mi) peHoJa;

2=-(5-(2, 7T-mnnazacrnupo [3.5]HoHaH-2-uy) -1, 3, d—-Tnanmuaszoji—2-
mi) —5- (1-MeTun—-1H-nupaszoy—-4-mi) peHoJa;

IV-XJIOPUCTOBOIOPOOHOMN CoJn 3-pTop-2-(5-((3aR, 6as) -
rekcarugponmppoio [ 3, 4—clauppos-2 (1H) —wni) -1, 3, 4—-Tuanmuasoji—2-Wui) —
5- (lH-nimpaszos—-4-wui) beHosa;

3-xJiop-2- (5- (MmeTmi1 (2, 2, 6, 6-TeTpaMe TUJIIIUIIePUOVNH—4 —

wi) amMuHo) -1, 3, 4-Tuagmnazsoii-2-mi) —-5- (1H-nupaszosa-4-mi) peHoJia;
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2-(2-MeTokcu—-4- (1H-nimpazona-1-wi) penny) -5-( (2,2, 6, 6—
TeTpaMe TUIINUIIepUOIMH—4-1i) MeTuil) -1, 3, 4—-TruanuaszoJia;
2=-(2,3-oudrTop-4- (1H-ntimpaszsos—4-wui) beuni) -5- (2, 7-
orasacoupo [3.5]HoHaH-2-ui) -1, 3, 4-THanuasoJa;
2-(5-(2, 7T-onazacoupo [3.5]HoHaH-2-m) -1, 3, 4—-THagmuasoj—2-
ni) -3-¢Top-5- (1H-nnpaszoyi-4-wui) peHosa;
d-meTokcUu-1-MeTmJI-3- (5b—- (MeTMJI (2, 2, 6, 6—TeTpaMe TUJINIUIIEPUINH—
4d-pmy1) amMmHoO) -1, 3, 4—-TManmasz30oJi-2-W1Jl) XMHOJIMH-2 (1H) —oHa;
d-runpokcu—1-MmeTmii-3- (5- (MmeTua (2,2, 6, 6-
TeTpaMe TUIINIUIIePUOIMH-4-1II) aMmuHo) -1, 3, 4—-Tuainas0Ji—2—W1JI) XMHOJINH—
2 (1H) -oHa;
3-(5-(meTmn (2,2, 6, 6—TeTpaMe TUJINUIEPUOINH—4-1JI) aMVHO ) -1, 3, 4-
TUMaOMa30JI—2—WJI) XUHOJIMH-2 (1H) —cHa;
1-MmeTnn-3- (5- (MeTnn (2, 2, 6, 6-TeTpaMe TUJINUIIePUIVH— 4~
W) aMruHoO) -1, 3, 4-Tnaigna30Ji-2-uJI) XxuHoJimH-2 (1H) —oHa;
XJIOPUCTOBOOOPOIHOM COoJn 2= (2-xjop-4- (l1H-ntnpaszojy—-4-
mi) dennir) —5- ( (3aR, 6aS) —rexkcarunponuppoJio [ 3, 4-clouppon-2 (1H) -
i) -1, 3, 4-tnagmasojia;
XJIOPUCTOBOOOPOIHOM COJIn 2= (2-xJjop-4- (l1H-tmupaszsoj—4-
wi) benwnir) -5- (2, 7-ouazsacnupo [4.5] nexkaH-2-uiu) -1, 3, 4—-Tuangmnaszoja;
xJjiopucToBOmOpOonHOM coJin (R) - (4-(5-(2-xJjop-4- (1H-nupasoj-4-
ni) beuni) -1, 3, 4-Tuanmas30Ji— 2 -UJNUIlepasuH- 2 - UJIMeTaHoJIa ;
2-(5-(meTu (2,2, 6, 6-TeTpaMeTUINUIepUIMH-4-1JI) aMmmuHo) -1, 3, 4-
THManruazoJi-2-ui) 0eH30 [b] TModeH-5-kapOoHUTpUIIa; U
5- (3-xyopbenzo [b] TModpeH-2-1J1) —-N-MeTHnI-N- (2,2, 6, 6—
TeTpaMe TUInuepunnua—-4-mi) -1, 3, -Tuagmuasoji-2—-aM/Ha .
B IOpyroM EBapuaHTe  HaCTOAWeI'o M300peTeHUs  IpelJIOXeHE
COenMHEHUS WM MX COJIM, BHOpPaHHHE M3 TPYIINHE, COCTOAmMEN M3:
5-(2,3-nudprop-4- (1H-nmimpaszsosn-4-wui) derHni) —-N-MmeTmi—N-
(2,2,6,6-TerpaMeTUnnuIepuaMa—-4-mi) -1, 3, 4—-Tuagma30JI-2—-aMMHa ;
5-(2, 5—-oudprop-4- (1H-nmimpaszsosn-4-wui) derHni) —-N-MmeTmi—N-
(2,2,6,6-rTerpaMeTuinunepunMa—-4-mi) -1, 3, 4—-Tuagma30JI-2—-aMMHa ;
3-pTop-2-(5-((3aR, 6asS) —rexkcarMoponmppoJio [ 3, 4—c] nuppoJi-
2(1H) -nmn) -1, 3,4-tnanguaszsoj—-2-ui) —-5- (1H-rimpaszsos—-4-wmi) deHoJia;
3-pTop—-2- (b- (MeTUII (2,2, 6, 6-TeTpaMe TUJINIUIIePUOIMH—4 -

wi) amMuHo) -1, 3, 4-Tuagmnazsoii-2-mi) —-5- (1H-nupaszosa-4-mi) peHoJia;
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5-(2-xjop-5-¢Top—-4- (1H-nmimpaszon-4-wui) derHni) —-N-MmeTmi—N-
(2,2,6,6-TerpaMeTuinunepunmua—4-mi) -1, 3, 4—-Tuagmaszsoji-2—-aMM1Ha; U

CuHTe?3 d-ruppokcu—1-MeTmii—3- (5- (MeTmii (2,2, 6, 6-—
TeTpaMe TUJINIUIIEPUOMH-4-1JI) aMUHO) =1, 3, 4—-THranruasoJi—2 —~UJIIXMHOJIMH -

2 (1H) -oHa.

B @mpajuaToM BapMaHTe B HaCTOAlleM M300peTeHUM IIpendJioXeHa
bapmMalLeBTHUECKAS KOMIIO 3MLMSA, comepxamas TepaleBTUUYEeCKA
20PeKTUBHOE KOJIMUECTBO COeIMHEHUM B COOTBETCTBUM C JIOOBM OIHVM
M3 IepBOTO II0 BOCEeMHAOUATHM BapMaHT, WIM UxX dapMaleBTUUECKU
[IpMEMIIEMBIX coJien n OOWH VI HECKOJIBKO bapmMalleBTUUECKHU
IpUEeMIIEMEIX HOCHUTEeJIeN.

B 1mBamuaThb [IEPBOM BapMaHTe B HaACTOANeM M300peTeHun
IpenjyioXeHa KOMOMHAalLMA, CcoIOepXamad TepalleBTUUeCKr 20QeKTUMBHOE
KOJIMUECTBO COEIMHEHMS B COOTBETCTBMM C JOOBM OIHMM W3 II€pPBOTO
IO BOCEeMHAaIllaTHM BapuaHT, WIM UuX O(apMalleBTUUeCKM IpUeMIIEeMBIX
coJleM ¥ OIOHOTO WM HeCKOJLKMX TepaleBTUUEeCKM AaKTUBHHEX CO—
aTeHTOB.

B 1mBanmuaTh BTOPOM BapMaHTe B HaCTOAleM MU300peTeHUun
[npenjoxeH crioco® JleueHu4d, OpodUIaK TUKNU W ofJjIeTueHUd
COCTOSHUM, CBSA3aHHEX C JOeduumuToM SMN, BRJIKUAKINVM BBeIOeHUE
HyXIalleMyCcsd B 2TOM CYyOBeKTY 2bOeKTMBHOTO KOJMUEeCTBa COeIMHEeHUM
WIM Ux coJieM 1o JwodoMy OIHOMY M3 IIepPBOTO I[I0 BOCeMHamnllaThM
BapMaHT.

B @ORaiuaTk TpeTbeM BapMaHTe B HacToAmeM M300peTeHUM
IpenJioXeH cCrIocof o OBalllaTk BTOPOMY BapMaHTy, I'Ie YyKaszsaHHoOe,
CBA3aHHOEe c OedUurTOM SMN COCTO4dHUE npencraBJgeT cobomn
CIIMHAJIEHYK MEBIIEUHYID aTpoduo.

B 1OBamlaThe UYEeTBEPTOM BapMaHTe B HaCTOAMNEM M300peTeHUN
[IPEenJIOKEHE COEOMHEHMS B COOTBETCTBUM C JIOOEHM OIHMM M3 IIepBOTO
10 @OeBATHAIUATHM BapMaHT, WIKM HuX O(apMalleBTUUEeCKM IpueMIIeMbe
COJIM, &IJISA TIPMMEHEHMS B KaudyeCTBe JIEKapCTBEHHBEX CPEeICTB.

B IBaIOllaTh IATOM  BapMaHTe B HacToAmEeEM  M300peTeHnun
[IPEeIJIOKEHE COEOMHEHMS B COOTBETCTBUM C JIOOBM OIOHMM M3 IIepBOTO
10 IOeBATHaAOUATHM BapMaHT MIM UX OQapMalleBTUUECKM IIpUeMJIeMBe
coJu, 0JI1 [OpUMeHeHud T[OpM JIedeHMM COCTOSHUM, CBA3aHHHX C

ODepuumToM SMN.
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B 1mBamuaTe MEeCcTOM BapMaHTe B HaCTOAMEM UM300peTeHUuM
[IpenJIOXEHE COenMHEHUA B COOTBETCTBUK C IOBanllaTh 1A THEM
BapMaHTOM, VIV X bapMalleBTUUECKHA IpreMJIeMEE coJm oJis
IpUMeHeHUI OPpY JIeUeHUM CIMHAJbLHOM MBIMEUYHOM aTpodum.

B @OmpajuaTs CceObMOM BapMaHTe B HacTodlleM U300peTeHUN
NpenJjioxXeHO IpUMeHeHMe COeIMHEeHMM B COOTBETCTBMM C JIOOBIM OIHUM
13 IIepBOTO II0 BOCEeMHANOUATHM BapMaHT, WIM UX dapMaleBTUUECKU
IpUeMJIEMBIX COJIeM IOJIS M3TOTOBJIEHMS JIEKAPCTBEHHHBX CPEeOCTB MOJIg
JleUeHMsa CIMHAJLHOM MHEIMEeUHOM aTpodum.

s neJen VHTEepIpeTaluun paccMaTprMBaeMoTo ONIMCaHUA,
VCIIOJIL30BAHE CJIeOyKIMe OIpelelJleHVMHA, W eCJIM COOTBETCTBYIIMN/E
TEePMMHE MCIIOJIB30BAaHE B E€IMHCTBEHHOM UMCJIE€, OHM TakKXe BKJIOUAKT
MHOXECTBEHHOE UMCIJIO, M HaoBopoT.

B ToM cCMeICJIEe, KaK 3I0eChk MCIOJB30BaH, TepMMH "MOOYyJISATOP
SMN" BKJIOUAET aTeHTH, TaxKue KakK COEeIMHEHUS HaCTOAMETO
nz3obpeTeHusd, KOTOPHE oBiamamnT CIIOCOOHOCTEI MOIOYJIMPOBATH,
HanpuMep, I[IOBHIMATE ypPOBHM SMN Oejika 3a CUeT KpalHel Mepe OIOHOTO
M3  MHOXEeCTBa BO3MOXHHX  MEXaHM3MOB. HemmMuTrpyoma s TpyIlna
MexXaHM3MOB BKJIIOUAET AKTUB AL pomMoTopa SMN, MO IOYJIALINIO
CILIaiCMHT'a (HalpuMmep, OpeloTBpalleHue CIJIaiCMHI'a 2K30Ha 7/ m3 SMN
TeHa) ¥ MomyJAauMio cTabuibHOCTM SMN  Oejnika. MogmysuaTop  SMNs
crmoco®eH MOOYJMPOBATH, HaNpMMep, I[OBHMATL YPOBHM FL-SMN u/umiau
SMNA7 =3a cueT JIOOOIO M3 VYKasaHHEX MeXaHM3MOB, W/MIM MOXeT
openoTBpallaTk paspylieHnue SMNAT.

B ToM cCcMmICJIE, KaK B3IeChb MCIOJIbL30BaH, TepMMH "CoeldMHEHUS
HacToAmero wm300peTeHMA" BKJIKYaeT, HO MMM He OTpPaHMUMBAETCH,
coenMHeHUd QOpPMyJIH (X) .

B ToM cMmICJIE, KaK B3IeChb MCIOJIbB30BaH, TepMMH "COCTOSHUA,
CBA3aHHBE C »OedpuumToM SMN" BKJIKOUaeT, HO MMM He OTpaHUUMBAETCH,
CIMHaJLHYID MHIMEeUHYID aTpoduio (SMA), HeMpPOTeHHOTO THIla BPROXIEHHLM
MHOXECTBEeHHHM apTpoTrpuIios (BpoxmeHHHM AMC) ¥ aMMOTPpOdMUeCKUM
JlaTepaJibHHM CckJIepos (ALS) .

B ToM cCMBICJIE, KaK B3JIeChb MCIOJb30BaH, TepMMH "CIOMHallbHad
MBIIeUHad aTpodua", "SMA" primouaeT TpM QOPMEL BO3HMKAKIIETO B
nercree SMA: Twun I (3abojgepaHue BepnuHra-XoodmarHa),; Twun II

(mpoMexyTouHasd XPOHUUEeCKad bopwma) , Twun I1I (saboJjieBaHME
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KyrensOepra-BejlaHnepa, WIM ©OHOMECKasd CIMHAaJIbHasd aMUoOTpodus) ;
BOBHUKAKIMNY BO B3POCJOM COCTOSAHMM THn IV; TakXe Kak »OpyTue
bopmer  SMA, BKJIKUaKIMe X-CBA3aHHOe  3aboJjieBaHuUe, CIIMHAJIBEHY
MBIIEUHYD aTpoduio C PEeCHUMpaTOPHHM IMcTpeccoM (SMARD), COMHaJIBHYI
¥ OyJabp0OapHYyK  MHIIEUHYID  aTpoduio (zabojyieBaHMe  KeHHenwu, VI
OyJbOapHO-CIMHAJBbHYD MBIIEUYHYHD aTpodMio) M OUCTAJBHYKD CIMHAJBHYIO
MBIIEUHYI aTpoduo.

Iis neJjen VHTepIpeTaluun paccMaTprMBaeMoIro ONMCaHUA,
VCIIOJIL30BAHE CJleOylmMe oIpeleJleHMa WM, eCJM COOTBETCTBYIIMNME
TEePMMHE MCIIOJIB30BAaHE B E€IVMHCTBEHHOM UMCJIE, OHM TaKXe BKJIOUAKT
MHOXECTBEHHOE UMCIJIO, M HaoBopoT.

B ToM cMBICIIE, KaK 3OeCb MCIOJIb30BaH, TepMuH "Ci-ioalikui"
OTHOCUTCH K MIOJIHOCTRIO HaCHIIEHHOMY pPasBeTBIIEHHOMY VI
Hepas3BeTBJIEHHOMY YITUIEBOINOPOIHOMY QparMeHTy, CcoImepXalmeMy OT 1 =Io
10 aromoB yriepoma. TepmuHH "Ci-ecanxkui" u "Cigaskuia" oOpas30BaHE
COOTBETCTBEHHO. IIlpencTaBUTEJNIBEHEE TIIpUMMepH Ci1-10aJIKMJIOB BKJIOUYAKT,
HO MMM He OT'paHMUMBAKTCH, METWI, 2TWJI, H-NPONWJI, W3O0NpPONMJI, H-
OyTuJI, BTOP-OYTWUII, U300YTWUII, TpeT-0OyTWJj, H-IIeHTWUJI, W3O0INeHTWJ,
HEeOIIeHTWI, H-TEeKCWJI, 3-MeTUJITEeKCUJI, 2, 2—OVIMe TUJITIEHTWJI, 2,3-
OUMETUJITIEHTUII, H-TeIlTuJI, H—-OKTWJI, H-HOHWUJI M H-IelWl.

B ToM cCMBICJIE, Kak B3IOeCb MCIOJb30BaH, TepMuH "Ci-ioalikujeH"
OTHOCUTCSA K IOBYXBaJIEHTHOM aJIKMJILHOM TpPYyINe, KaK olIpelejleHO B
ONMCaHUM BHIIe, comepxamel oT 1 mo 10 aToMoB yIJlepona. TepMMHE
"Ci-saJiIkmyien" u "CigaJxuyen" oBpa30BaHH COOTBETCTBEHHO.
[lpencrTaBUTeJIbHEIE IPUMePH Ci-10aJIKMJIEHOB BKJIOUYAKT, HO MMM He
OTpaHMUMBAKTCA, MeTUJIeH, STUJeH, H-TIPONWJIEH, W3O0NpOoNMJIeH, H-—
Oy TMIIeH, BTOpP—-OYTUIIEH, N300y THUIIEH, TpeT-0yTUIIEH, IIEHTUJIEH,
M30IEeHTUJIEH, HEOIIeHTUJIEH, H-TeKCUJIEH, 3-MeTUJITeKCUJIeH, 2,2-
OVMETUIITIEHTUIIEH, 2, 3—OUMETWUJIIIEHTUJIEH, H-TelTUJIeH, H-OKTWJIEH, H-—
HOHMJIEH M H-IElWJIEH.

B ToMm cCMmEICJIE, KakK 3I0eChk MCHOJb30BaH, TepMuH "1ajoCi-
Cganxmia" oTHoOCHUTCA K Ci1—-C4aJIKMIIBHOM TpyIlle, KakK OIpeleljleHO B
onMcaHuM, T'IOe IO MeHblley Mepe OIMH M3 aTOMOB BOIOOpOIa 3aMeHeH
Ha aToM TaJIoTeH. T'anoCi1—-CsasIKMIIEHa A TpyIa MOXeT OHITE
MOHOT'aJIOC1-4aJIKMIJIOM,  IOUTaJIOC1-4aJIKUMJIOM WJIM  DOJUITajioC1-4aJIKMIIOM,

BruoUad HneprajoCi-4atikmii. MorHoTasoCi—-CsalIKMJI MOXET CcomepXaTb OOUH
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non, OpoM, XJOop WIM (OTOp BHYTPM aJIKMJILHOM TpPyHOnH. OurajgoCi—
CsaJIKMJIbHEE U OoJIuTasioCi—CsalIKMIIbHEE TPYINH MOTYT MMETb OBa WMJIU
foJjiee OOMHAKOBEIX AaTOMOB TaJIOTE€HOB, WM KOMOMHALMM Pa3JIMUHEX
TPyl TaJIoleHOB BHYTPM aJIKuia.

OBpuHO mnoJmrayioCi-4alIKMJIBHasa TpYyIlda COOepXUT BIJIOTE no 12,
mwm 10, wmmm 8, wmiaum 6, wim 4, uir 3, WIKM 2 TpYyNIl IaJIOTeHOB.
Hegquvmurupyomme  OpuUMepH  rajloCi—4alIKMUJIOB BRJIOUAT  dTOpMEeTNI,
oubTopMe T, TpubTOPME T, XJIOPMEe T, OVXJIOPMEe T,
TPUXIJIOPMETUJI, IeHTadTOPRTUII, IelTadToplponni, IUGTOpXIJIOopMeTUII,
OIUXJopdTOPMEe T, OOTOPDTUII, OIVOTOPIPONINI, OVXJIOPD TUII u
OUXJIOPIIPOIINII . [leprajoCi—4aJIKMIIEHA A TpyIla OTHOCUTCHA K Ci-
CiaJIKMJILHOM TpyIle, B KOTOPOM BCe aTOMBEl BOIOOPOIOa 3aMeHeHEH
aToMaMr TaJIOTeHOB.

TepMrH "apuia" OTHOCHUTCA K apoMaTHUUYeCKOM YIJIeBOINOPOIHOM
Tpylne, colepxamed 6-20 aTOMOBR yIJlepola B KOJBIEBOWM YacCTH.
OBLUHO apwuJl OpeldcTaBJjigeT CcoOOM MOHOUUKIMUECKUM, OUIUKJINUECKUN
WM TPULUMKIMUECKUN apwuil, comepxamuyn 6-20 aTOMOB YyIJlepola, U
BKJIIOY a0Mmm OIOHO WM BoJiee nus apoMaTrudeCcKUx KoJIell,
KOHIEeHCUPOBAaHHEX c OOHUM W BoJiee ns HeapoMaTUueCKUX
YTUIEBOOOPOIOHEX KoOJiell. HeorpaHMUMBAaKIME IPMMEPH BRJYAeT OQeHWII,
HadTWUJI WIM TeTpaTruIpOoHadTUII.

B ToM cCMBICJIE, Kak B3IeCb MCHOJb30BaH, TepMuH "Ci-10aJIKOKCHU"
oTHOCHUTCA K Ci-10aJIKMJI-O—-, THe Ci-10aJIKMJI OIpenejyleH B ONMCaHUU
peie. TepmmH "Ci-Csasnxorxcu" oTHOCcHMTCHA K Ci1—-Ciaykmii—-0O-, rne Ci-
CqaJIKMJI oOIpeleJieH B OIMCAaHMM Bhle. IlpeIcTaBUTeJIbHHE IpuMeps Ci-
10aJIKOKCH BKJIOUAT, HO UMM He OI'PaHMUMBalTCSa MEeTOKCM, DSBTOKCHU,
IIPOIIOKCH, 2-TIPOIIOKCH, ByToOKCH, TpeT-0yTOKCH, IeHTUJIOKCH,
TeKCUJIOKCHK, TelTUMJIOKCH, OKTMJIOKCH U IeUUJIOKCH.

B ToM cMEICIIEe, Kak 3IeChb MCIOJIbB30BaH, TepMMH "reTepoumkynia"
iy  "reTepouukJIo" OTHOCUTCSH K HACHIEHHOMY WJIM HEHACHIEHHOMY
HeapoMaTUueCKOMY KOJILILY WIn KOJILLIEBOM cucTeMme, KoTOpasda
npencraBjageT cobow 4-, 5b-, 6- wuIM 7-uUJleHHOE MOHOULUMKJIMUECKOE
KOJIBIIO, colepxamee 1, 2 miam 3 TIeTepoaToMa, BHOpaHHHEe U3 0O, S WM
N, 7-, 8-, 9-, 10-, 1l1- wmiam 12-uJjeHHyH OULUMKIMNUECKYI KOJILIEBYIO
cucTeMy, comepxamyw 1, 2, 3, 4 wmam 5 reTepoaToMa, BHOpPaHHBE U3

0, S m N, wmm 10—, 11—, 12—, 13-, 14- wmam 15-4JIeHHY
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TPULUKIMUECKYK KOJBIEBYK CHUCTeMy, comepxamywo 1, 2, 3, 4, 5, 6
Wi 7 TIeTepoaToOMOB, BHOpaHHEX M3 O, S m N, 1rme N M S MOIYT
Takxe OHTbL HeoOA3aTeJIbHO OKMUCJIEHHBEMM IO PAa3JIMUHEIX COCTOSHUM
OKMCJIEHUA. ['eTepoUMMKIMUEeCcKasd TIpylla MoOXeT OHThL IpUCOeOVHEeHa

uepes reTepoaToM MM aToM yIulepona. ['eTepOLMKIIMII MOXeT BKJIOUATH

KOHIOEeHCHUPOBaHHEE W MOCTMKOBEIE KOJIbLla TaKxe Kak
CIOMPOLUUKIIMUECKKE KOJIbIIA . [TprMepH TeTepoLMKIIOB BKJIOUAT
TeTparuopodypaH (TT'®), ouruagpodypas, 1,4-omuoxcaH, MOPQOJIMH,

1l,4-ouTHaH, OUIepasuH, OUIepPUIVH, 1, 3-OMOKCOJIaH, WMMUIOa30JMIOWH,
VMMUIOAa30JIUH, IUPPOJINH, NIMPPOJIMINH, TeTparuoponMpaH,
IUTUOPONIMpPaH, OoKcaTuoJaH, IUTuoJlaH, 1,3-omokcaH, 1,3-IuUTHaH,

OKCaTMaH ™" TMOMOp@OHMH.

B TOM  CMEICJIE, KakK 30ech MCIIOJIL30BaH, TePMUH "Cs-
12LIMUKJIOAJIKMII" OTHOCUTCHA K HaCLIIeHHOM W HeHaCHIeHHOMT
MOHOLIMKJIMYECKOM, OULIUKIIMYECKOM NI TPULNKIIMYE CKOM

YIJIEBOOOPOOHOM TpPyIlle, comepxamer 3-12 aToMOB yIulepona. TepMMH
"Cz-sUMKIIOAJIKMIT" OTHOCUTCH K [IOJIHOCTLIO HaCHIIeHHOM WM
HEeHACHIEeHHOM MOHOLMKJIMUECKOM YIJIEBOIOPOIHOM TpPYyIle, CcoIepxXamen
3-8 aToMOB yIJjiepoza. Tepvra  "C37OMKJIIOAJKMII"  OTHOCUTCH K
HACHIMEHHOM WJIM HEHACHMEeHHOM MOHOUMKJIMUYECKOM, OUIUKIMUECKOM WU
TPULMKIIMUECKOM YIUIEBOIOPOIOHOM TIpyIle, comepxamer 3-7 aTOMOB
yoJepona. [IpVIMEe L MOHOULMKJINUECKUX YTJIEBOOOPOIHEIX TPYIII
BKJIOUAT, HO MMM He OTPaHUUYMBATCA, LIMKJIONPONMII, LMUKJIOOYTWII,
LIMKJIOIIEHTIJI, LIMKJIOIIEeHTEeHWJI, LIUKJIOT €K CUJII un LIUKJIOTE€KCEeHMII .

HpMMepH OULMKIINYE CKUX YTUIEBOOOPOOHEX TPYIIII BKRJIKYAKOT 60pHMﬂ,

VIHOWJI, TeKCcarMopoOMHIONII, TeTparMopoHadTWII, oeKarMapoHadTUiI,
OuumrIo[2.1.1] rexcumi, OMUMKIIO [2 .2 .1 ] renTu, buuukIo[2.2.1],
6, 6—OouMeTWIIOMIMKIIO [3.1.1] TenTul, 2,6, 06—
TpuMe TUIOMIMKIIO [3.1.1] renTui, OUIIMKJIIO [2.2 .2 ] OKTHUII. [MpUMepH
TPULUKIINYIECKUX YTJIEBOOOPOIHEIX TPy BKJIOUAT, HalprMep,
anaMaHTWII.

B TOM CMEICJIE, Kak 30eCh VICIIOJIE30BaH TEepPMUH "Cs-
12IUKJIOAJIKMIIOKCH " OTHOCUTCH K Ca-12MKIICQIKMI-0—, roe Cs-

12HVMKIIOAJIKIMIL OIlpeleJIeH B OIIMCaHNMIM BEHIIE. HpeHCTaBMTeHbHHG IIPVIMEPEL
C3-12IIMKJIIOAJIKMIIOKCH BKJIKUWAaKT, HO IMI1 He OT'PaHMUYNVBAaKTCHA,

MOHOLMRIIMYECKIMEe TPYIIIIEI, TakKMe KaK IMKJIIOIIPOIIOKCH, LIMKJIOOYTOKCH,
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INMKJIIOIIEeHTMIIOKCH, IMKJIOIIEeHTeHMIJIOKCH, INKJIIOTeKCMIIOKCH n
INMKIJIIOTeKCeHMJIOKCM M T.II. Hle\/lepr OULIUKIIMYUE CKUX YITUIEBOOOPOIOHEIX

T'PYIIII BKJIIOYAKOT GOpHMJ'IOKCM, VMHIOIVJIOKCH, I'ekKCal'mMopOMHIMIIOKCIH,

TeTpal'ugpoHadTUIIOKCH, oexKaruagpoHadTUIIOKCH,
Ouumkjo [2.1.1] rekCcHUIIOKCH, OUMUMKIJIO[2.2.1] TenITUIIOKCH,
OULUMKIIO[2.2.1] PeITeHUJIOKCH, 6, 6-
OUMe TUIIOMUIMKIIO [3.1.1] renITUJIOKCH, 2,6, 6-TpUMe TUJI
OuumrIo [3.1.1] renTUIIOKCH, OULUKIIO [2.2.2] OKTUMIIOKCHU " T.II.

[IpyMepH TPULKKIMUECKMX YIJIEBOIOOPOIHEX TPYII BKJIOYAKT, HaIpUMEpP,
amaMaHTUJIOKCH .

B ToM cMeICJIEe, KaK 3I0ecChk MCIOJBE30BaH, TepMuH "apujiokcu"
OTHOCUTCH KakK K TIpynmnam -0O-apwuj, Tak M —-0O-TeTepoapwuy, T'IOe apwui
M TeTepoapwull OlNpeleJIeHH B OIMCaHUM.

B Tom cMBICIIE, KakK 3IOeChb MCIOJBE30BaH, TepMMH "reTepoapui"
OTHOCUTCH kK b5—, 6— WMJIM 7-UJIEHHHM MOHOLMKJIIMUECKMM apoMaTUdeCKNM
KOJIbllaM, comepXamvMm 1, 2, 3 mim 4 TreTepoaToMa, BeHOpaHHEE U3 O,
S m N, k 8-, 9- mmm 10-4UJIeHHEIM KOHIOEHCHPOBAHHBM OULUKIINUECKUM
KOJIBLIEBHIM CHCTeMaM, colepxamum 1, 2, 3, 4 wmniam 5 IeTepoaTOMOB,
BHOpaHHEX U3 O, S m N, wmwmwm x 11-, 12-, 13- wmiun 14-4YJjIeHHHM
KOHIOEHCHUPOBAHHEIM TPULUKIIMUECKMUM KOJIBIEBEM CUCTeEMaM, COIepXalllM
1, 2, 3, 4, 5 mwin 6 reTepoaToMOB, BHOpaHHHX M3 O, S u N, I'Ie IO
MeHBIIeV Mepe OOHO U3 KoJiell OMIUKIMUECKOM WIM TPULMKKIMUIeCKON
KOJIBIIEBHX CHUCTEeM SABJIAeTCHA IIOJIHOCTLID apoMaTUUeCKMM. TUINUHHE
reTepoapuibHEE TPYINE BRKJIOYAKLT 2-WJIM 3-TUEHWJI, 2-WInu 3-0ypul,
2-unau  3-nuppoJswi, 2-, 4- win  S-muvmpaszsonawi, 3-, 4- wim  5-
noupasoaui, 2-, 4- wiam 5-Tuazoaun, 3-, 4- wiam S5-mzoTHMazoauIi, 2-,
4- wmam 5-okcaszosmi, 3—-, 4- mam 5S5-msookcasosii, 3— uiam 5-1,2,4-
THMaszoauy, 4- wim 5-1,2, 3-THMazoaui, TeTpa3oaui, 2-, 3—- win 4-
oupuonia, 3—- win 4-nupunoa3veEuia, 3-, 4- wWiIv  S5-IIMpUM3MHWI, 2-
Oupu3uHuI, 2-, 4- win bS-nwpwMmmuaovsewia, 1-, 2-, 3-, b5—-, 6-, 7- wim
8-mHgosm3mHwiI, 1-, 3-, 4-, 5-, 6- wim 7-m3omMHIoIMI, 2-, 3—, 4-,
5-, 6- wim 7-wuHpoJgwi, 2-, 3—-, 4-, b-, 6-, WIM T7-MHOIA3OJIUI, 2—,
4-, 5-, 6-, - wm 8-nypwHwun, 1-, 2-, 3-, 4-, 6-, T7-, 8- wmiamu 9-
XMHOJIVMH3WHWI, 2-, 3-, 4-, b5-, 6-, 7- wWiIn 8-XMHOJIMHWJI, 1-, 3-,
4-, b5-, 6-, 7- win 8-U30XMHOJIMHWMJI, 1-, 4-, b5-, 6-, T7- miam 8-

branasuuauia, 2-, 3-, 4-, 5-, wiu 6-HadTMpMIMHWI, 2-, 3—- , 5-, 6-



, /- wimM 8-xXMHaszoJIuHwmJI, 3-, 4-, b-, 6-, 7- wmianm 8-UMHHOJMHWJI, 2-
, 4-, 6- wim 7-nrepuguHMia, 1-, 2-, 3-, 4-, 5-, 6-, 7- wmam 8-4aH
kap6aszsoswui, 1-, 2-, 3-, 4-, 5-, 6-, 7- wmiam 8-kapbaszojgwui, 1-, 3-
, 4-, 5-, ©6-, 7-, 8- wm 9-kapbosuswi, 1-, 2-, 3-, 4-, 6-, -,
8-, 9- mwmm 10-dpeHaurpmausun, 1-, 2-, 3-, 4-, 5-, 6-, 7-, 8- wmiu
9-akpuouswui, 1-, 2-, 4-, 5-, 6-, 7-, 8- wiu S-HNepuMUOVHWUII, 2-—,
3-, 4-, 5-, 6-, 8-, 9- mam 10-dpeHaHTpPOIMHMI, 1-, 2-, 3-, 4-, 6-
, /-, 8- wmmm 9-dpeHaswuHmy, 1-, 2-, 3-, 4-, 6-, T7-, 8-, 9- wmiau
10-¢enso™masviimyz, 1-, 2-, 3-, 4-, 6-, 7-, 8-, 9- wmiam 10-
¢evoxkcasvuauwi, 2-, 3-, 4-, 5-, 6- wmwm 1-, 3-, 4-, 5-, 6-, 7-, 8-
p 9- wmmmnm 10-0eH3U30XUHOJIMHMI, 2-, 3—-, 4-, wiIm THUeHO[Z2,3-
bl dypanwni, 2-, 3-, 5-, 6-, 7=, 8-, 9-, 10- wmym 11-7H-
nupasuHo [2, 3—-clkapbazomun, 2-, 3-, b-, 6- wmium 7T-2H-dypol[3,2-
bl oupanwni, 2-, 3-, 4-, 5-, 7- wmm  8-b5H-mmupumo[2, 3-d]-0-
okcaszuHmi, 1-, 3- wmim 5-1H-nmpazojgo[4,3-d]okcazonui, 2-, 4- wiam
5-4H-mvmpazo [4, 5-d] Tmaz3oJmn, 3-, 5- I 8-mnupas3mHO [2, 3—
d] nupnnasvHnia, 2-, 3-, 5- wam 6-mMmmpaso[2,1-b]lrTmazomuia, 1-, 3-,
6-, 7-, 8- wmimm S9-¢ypol3, 4-clumusonusui, 1-, 2-, 3-, 4-, 5-, 6-,
8-, 9-, 10- wmmm 11-4H-nupmupo[2,3-clkapbazomaui, 2-, 3—-, 60— WIHU
7T-mvmnpazo[l,2-b][1,2,4] rpuasuuni, 7/-6eHz0|[b]THenMNI, 2-, 4-, 5-,
6—- wiam 7-0eHB30KCaz0JIMI, 2-, 4-, 5-, 6- wmIu 7-0eH3UMUIABOJINII, 2-
, 4-, 4-, 5-, 6- wmmm 7-6enwszorTwaszsojwi, 1-, 2-, 4-, 5-, o-, T-,
8- mim 9-BeH30KCanmMHMI, 2-, 4-, 5-, 6-, 7- umau 8-06eH30KCa3BUHWUII,
i-, 2-, 3-, 5-, 6-, 7-, 8-, 9-, 10- wmmm 11-1H-nuppoJol[l,2-
bl [2]®enuzazanuumni, 2-, 3—-, 4-, 5-, 6-, 7- win 8-XMHOJIMHWMII, 1-,
3-, 4-, 5-, 6-, 7- mam 8-UM300KCUHOJMHMI, 2-, 3—, 4-, 5-, 6- miu
7-uHgoswuia, 2-, 3-, 4-, 5-, 6- wmiam 7-0eHz30[b]THMenun, 2-, 4-, 5-,
60— mam T7-0eH30KCAa30JIMII, 2-, 4-, 5-, ©6- MM T7-0eH3UMMMIOA3I0JIMII U
2-, 4-, b—-, 6- mim 7-06eH30TUaAROJIMII.

B ToMm CMeICJIe, KaK 3IOeChb MCIOJIE30BaH, TepMuH "rmajoreH" wmim
"rajo" oTHOCMTCA kK (TOpy, XJOopy, OpomMy M MoOoy. B TOM CMHCIE,
KakK 3I0eCb WCIIOJIE30BaH, TepMMH "M30MepH" OTHOCUTCH K pPa3JIMUHEM
COeIMHEHNAM, KOTOPHEe MMelT OIHYy UM Ty Xe MOJIEKYJIAPHYID GQopMyJIly,
HO OTJIMYaKnTCHA opraHMzalMel M KOHQUIypalMey aToMobB. Takxke, B TOM
CMHICJIE, Kak 3JIeCb MCIOJIL30BaH, TepMMH "OoNTHUUeCcKUM u3oMep" uiu

"crTepeomusoMep" OTHOCHUTCHA K JOOOV M3 Pa3JIMUHEIX CTEPEeOM30MEPHEX
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KOHOUTYpaluui, KOTOPEE MOT'YyT CYyWMeCTBOBATH IJII  KOHKPETHOIO
COeIMHEHMA HacCTOoAlle'o M300peTeHMsa, U BKIOUaeT IeOMeTpUUYeCKUe
M30OMEPHL. Ciienyer [IOHVMMAaTh, uTo 3aMeCTUTeJb MOXeT OBITE
OIpUcoenuHeH II0 XMpaJlbHOMY LIeHTPY aToMa yIJiepozma. IllosToMmy,
HacTodmee MU300peTeHMe BKJIOYaeT DHAHTUOMEPEH, IMaCTEpeOoM30MEDE
WM palleMaThl CcOoeIMHeHMM. "OHaHTMOMepH" NpedcTaBJAT cobo¥ napy
CTEPEOU30OMEPOB, KOTOPHE He HABJAKNTCH 3ePKaJIbHEIMM M300paXeHU IMU
oIpyr mnOpyra. Cmech 1:1 1ape 5SHaHTMOMEPOB MpeacTaBJigeT coboM
"pauemmuueckyo" CMECH . TepMmH VICIIOJIb 3YIOT OJIsg 0003HaUeHNA
paleMMuecKOM CMecH, KoT'a OHa I[IpUCYTCTByeT. "IMacTepeou3oMepH"
IpeICTaBJIAT CODOM CTEepeoM30MEePH, KOTOpPHEe CcomepXaT II0 MeHbIen
Mepe IOBa AaCUMMETPUUECKMX  aToMa, HO KOTOpPEE He  [ABJISAKRTCHA
3epKaJIbHEMM  M300paXeHMAMM OpyI »Opyra. AOCOJIOTHass CTepeOoXUMUA
omnpenejleHa B COOTBETCTBUM C cuUCTeMoM UYaH-VHToabm-Ilpesora R-S.
Ecim COeOVHeHMe ABJISAETCH UM CTEM SHaAHTHOMEPOM, ero
CTEPEeOU30OMEPUID Y  KaXIOoT'o XMpPaJIbHOT'O aToMa yIJylepoma  MOXHO
ompenejyiaTe WM kak R, wmim xak S. PasOejleHHEHEe COeOUHEHWS,
abCcoJIoTHasaA KOHOUI'ypalMsa KOTOPHX HeM3BeCTHa, MOXHO o0003HadaTh,
Kak (+) wmwm (-), B B3aBUCHMOCTM OT HalpaBJIeHUd ([IpaBO—- WU
JIeBOBpalleHMe), B KOTOPOM OHM BpallalT ILJIOCKOCTL IIOJIAPU3aLUNU
cBeTa C IJMHOM BOJIHH D JIMHMM HaTpusa. HeKOTOpHe M3 PaCKPHTHX B
ONMCaHUM COEeIMHEHUN COIepXaT OIAMH WM 0OoJiee M3 aCHUMMeTPUUeCKUX
IeHTPOB WJIM OCeM, U IIO0DTOMYy MOTYT CYIEeCTBOBATL DSHAHTUOMEPH,
OMaCTEPEeOM30MEPH M IOPYyIMe CTEPeOM30OMEPHEE (QOPME, KOTOPHEE MOXHO
ONpeneliMTh, C TOUKM 3peHUsa abCoJIIOTHOM cCcTepeoxXxumMuM, Kak (R)- wniau
(S)-. IlompasyMeBaeTCs, UYTO HaCTOsllee M300peTeHMe BKJIKUaeT BCe
Takye BO3MOXHEE M30OMEPH, BKJOUAA paleMUUecKMe CMeCH, OITUUYECKU
UMCTEE GQOPMEL UM IIPOMEeXyTOUHHe CMeCH. OINTMUYeCKM aKTHMBHEHe (R)- m
(S)— W30MepH MOXHO IIOJIYYUTL, MWCIOJB3YsS XWpaJIbHHE CUHTOHEL WJIU
XVpaJIbHEE peal'eHTH, WM pa3nelinThb, WCIOJNbL3ysa OOBUHEE MEeTOIMKN.
Ecam coenouHeHMe COIEPXMT IBOMHYK CBA3L, 3aMeCTUTEJIE MOXeT
HaxXxoIuUTLCS B E MM 72  KOHOUIYPpALUM. Ecim paccMaTpuBaeMoe
COoenMHEHMEe COIEPXUT IOM3aMelleHHHN LUKJIOAJKUII, 3aMeCTUTeJb Y
LVKJIOAJIKMUIIa MOXET VMEeThb umc- W TPaHC—KOHQUI'YypaLM.
[loopasyMeBaeTCd, UTO TaKXe BKJIIOUEHE BCe TayTOMepHBEEe GQOPMEHL.

B ToM CMEICJIe, KaK 3IOeCb MUCIOJIE30BAaHE, TepMMHE "coJsb" wniu
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"coqm" OTHOCATCH COJIIM IPUCOENMHEHU S KMCJIOT VI COJIaM

I[IpmMcoeMHeHMA OCHOBAaHUM CoeIMHEeHUMN HacToAmeIro MBO@peTeHMFI .

TepMmH "coym" BKJIIOUAET, B YacTHOCTH, "bapMalleBTUUECKU
npuemsieMele coJin." TepMmmH "dapMaleBTHUECKM IIpMeMJIeMele CcoJm"
OTHOCUTCHA K COJIaM, KOTOpPEE COXPaHAT BUOJIOTUUECKYIO

20deKTUBHOCTL ¥ CBOMCTBa COEIMHEeHMM HacToAmero Ku300peTeHud, U
KOTOpPHE OOBUHO He MgBJIFITCS HeXeJlaTeJIbHBEIMM C OMOJIOTMUECKOM WM
OIPYTMX TOUEeK B3peHrA. Bo MHOTMX CJydasx, COeIMHEeHMS HaCTOAmeTIO
U300peTeHns CIHOCOOHH OO0pasOBHBATEL COJIM KMUCJIOT U/MUJIM OCHOBAHUMA
3a CcuUeT IIPUCYTCTBMA aMMHO M/UJIM KapOOKCUJILHEX TPy, WK
AHAJIOTUUYHHX MM T'PYIII.

OapMalleBTUUECKM [IPUMEMIIEMEHE COJIM TIPUCOEOMHEHUS KUCJIOT MOXHO
oBpa30BaTh c HeopTraHUUYeCKUMU KM CJIOTaMM u opTaHnYeCKUMU
KMCJIOTaMu, HallpMMep, TaKMe CcoJiM, KaK alleTaT, aclapraT, ©OeH30aT,
Oeswuiar, BpoMUIL/ TUIPOOPOMII, OrukapdboHaT/kKapboHaT,
bucyaLbar/cyanbarT, KaMmbpopcyJasdoHaT, XJIOPpUL/ TUOPOXJIOPUI,
XJIOPTEOOMIIJIOHAT, LMUTpaT, BTaHOMUCYJbLQOHAaT, OyMapaT, IJIOLIeNTaT,
TJIOKOHAT, IJIOKYpOHAT, THINYPaT, TIUIPOMOOMI/MOIMUI, W3eTHOHAT,
JakTaT, JlakTobuoHaT, JaypwuicylabdaT, MajaT, MajieaT, MaJioHaT,
MaHOejaT, MeswuijaT, MeTuJcylbdaT, HadToaT, HaAICUIIAT, HUKOTMHAT,
HUTpAaT, OKTallekaHoarT, oJiear, okcaJyar, najgeMUTaT, namoar,
bochar/runpodpochar/ourunpodochar, moaUTaIaKTypoHAT, MIPOIMOHAT,
cTeaparT, CYKLMHAT, cybcanmuumiar, TapTpartT, TO3MUIIAT u
TpudTOpPaLeTaT.

HeopraHmnueckme KUCJIOTE, C KOTOPHMM MOXHO IIOJydaTb COJIH,
BKJIOUAET, HalpuMep, XJIOPUCTOBOOOPOOHYIO KMCJIOTY,
OPOMUCTOBOOOPOOHYK KMCJIOTY, CeEePHYyKn KUCIJIOTY, a30THYK KUCIOTY,
boChHOopHY KUCIIOTY M T.II.

OpraHMuYyeckue KMCJIOTH, C KOTOPBMM MOXHO IIOJIydaThk COJIH,
BKJIOUAET, HalpUMeEp, VYKCYCHYK KUCIOTY, IPOIMOHOBYK KMHCJIOTY,
TJIMKOJIEBYK KMCJIOTY, MaBeJIeBYyKD KUCJIOTY, MaJIEMHOBYK KUCJIOTY,
MaJIOHOBYK KMUCJIOTY, SHTapHy® KUCJIOTY, O(OyMapoByK KMCIIOTY, BUHHY
KMCJIOTY, JIMMOHHYK  KUCJIOTY, BeH30MHYID  KUCJIOTY, MVHIOAJEHY
KMCJIOTY, METaHCYJIbOOHOBYK KMUCJOTY, DTaHCYyJIbQOHOBYK KUCJIIOTY,
TOJIYOJICYJIBQOHOBYK KUCJIOTY, CYJIbQOCAIMUMIIOBYK KUCJIOTY W T.II.

@apMaLLeBTquCKM InprnemMjieMele COJIM IIPMCOEeIMHEHNMA OCHOBAHUM MOXHO
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oBpa30BaThk C HEOPTAHUUYECKMMM M OPTaHWUYECKMMM OCHOBAaHMSAMU.

HeopraHnyeckme OCHOBAaHMUA, C KOTOPHMM MOXHO 0O0pa30BaTh
COJIM, BKJOUAKT, HalpMMep, COJM aMMOHMSA W COJIM MeTaJlJIOB U3
KOJIOHOK I 1mo XII mnepuMoIMYecKOM TabiMUE. B HeKOTOPHX BapMaHTax
TakKMe COJIM IoJiydalnT C HaTpueM, KaJjueM, aMMOHMeM, KaJlbLUeM,
MaTHMEeM, XeJjle30M, cepebpoM, LUMHKOM M Melbkl; Haubojiee INOOXOLOANME
COJIM BKJIOUAT COJIM aMMOHMA, KaJiMd, HaTpusda, KaJblMa M MaTHUA.

OpraHnMuyeckme OCHOBAaHMA, C KOTOPHEMM MOXHO 0O0pa30BaThk COJIH,
BKJIOUAKT, HalpuMep, IIepPBUYHHE, BTOPUUYHHE WM TPETHUUYHHE aMMHE,
3aMelleHHEIe aMMHEI, BKJIOUA A [IPUPOIOHEE 3aMelleHHEIe AMMHEL,
LIMKJIMUYEeCKMEe aMMHB, OCHOBHHE MOHOOOMEHHHE CMOJIEL M T.II. HeKoTOpHE
OopTraHMYeCcKMe aMMHE BKJIOUAKT M30NpolMIaMuH, OeH3aTMH, XOJMHAaT,
O3 TaHOJIaMMH, O3 TUIIaM1H, JIMBWH, MeTJIYMMUH, IUIepas3snuH n
TPOMETaMVH .

OapMalleBTUUECKM IIPUEeMJIEMBIE COJIM HaCTOAmMeIo M300peTeHud
MOXHO CHMHTEe3MpPOBaThL M3 MCXOIHEIX COeIMHEeHUN, MEeJIOUHEIX  WJIU
KMCJIOTHEIX (QparMeHTOB OOBUHEIMU XVMHUUECKUMM CcHocoBamMm. OOBUHO
Takye COJM MOXHO IIOJIYUMTL, OCYMEeCTBJIASI B3aVMMOIOEMCTBME YyKa3aHHHX
coeIMHeHMM B QopMe CBOOOOHOM KUCIJIOTH CO CTEexXMOMETPUUECKNUM
KOJIMUECTBOM COOTBETCTBYKRIETIO OCHOBaHUA (TakKoI'o KakK IUIPOKCUI,
kapboHaT, OukapboHaT WM T.Io. Na, Ca, Mg wnmm K.), W
OCYIIEeCTBJIIAA B3aVMOIEeVCTBUE YKa3aHHBIX coenuHeHUM B dbopwme
CBOOOOHOTO OCHOBAaHUA co CTexXMoOMe TpUUeCKMM KOJIMUEeCTRBOM
COOTBETCTBYIIEV KMUCJOTH. TakMe peakluM OOBUHO IMIPOBOOSAT B BOIE
WM B OpPTaHMUEeCKOM pPacTBOPUTEJIe, WMIM B CMeCHM OBYX YKa3aHHEBX.
OBBUHO, KeJlaTeJIbHO MCIIOJIB30BaHMe HeBOOHHX Cpel, Takux Kak
OpoCTOM 20Mp, DTUJaleTaT, D2TaHOJ, M3ONPONaHOJ MM alle TOHUTPWII,
ecJaM STO MOPaAaKTHUUHO. CIMCKM HOMNOJIHUTEJILHHX [NOOXOOAIMX COJIen
MOXHO HalTu, HamnpuMep, B "RemmuHgton's Pharmaceutical Sciences™,
20th ed., Mack Publishing Company, Easton, Pa., (1985); m B
"Handbook of Pharmaceutical Salts: Properties, Selection, and
Use" by Stahl and Wermuth (Wiley-VCH, Weinheim, Germany, 2002).

Jiobass M3 MNPUMBEIOEHHEX B OINMCaHMM OQOPMYJI TaKXe IIPeICTaBJIgeT
coboM kKakK HeMeueHHHe QOPMBE, TaK ¥ MeUeHHBEEe Mu30TolaMy (QOpPMH
coeIMHeHMM . MeueHHHEe M30TOlIaMM COeIVMHEeHMSA MMEnT CTPYKTYPH,

M306pa>1<alomme InprmMBeneHHEIe B OIIMCaHUMM (l)OpMyJ'H:I, 3a MHMCRJIIKOUEHMEM
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TOTO, UTO OOMH WIM 0OoJiee M3 aTOMOB 3aMeHeH aToMoOM, OfJlaIallyM
BHIOPAHHOM aTOMHOM MacCCOM MJIM MaCCOBHM UMCJIOM. I[IpMMepH M30TOIIOB,
KOTOPEE MOXHO BRJIOUATL B COeIOMHEHMS HacTodmero u300peTeHusd,
BKJIOUAIT M3O0TOIIE BOOOPONa, yIJepomna, as30oTa, kucjopona, docdopa,
brTopa m xJjopa, Takme kak <2H, 3H, 1C, 13C, 14Cc, 15N, 18p, 31lp, 32p,
355, 36C1, 125, cooTBeTCTBEeHHO. HacTodmee uM300peTeHMe BKJIOUAET
PasJIMUHEE MeuUeHHHEe M30TOIaMM COeIOMHEeHMsS, KakK oIpelejieHO B
OInMCaHuu, HapuMep coenuHeHUs, B KOTOPHX IPVCYTCTBYIOT
paIMoOaKTUMBHEE M3O0TOIH, Takue Kak 3SH, 13C m 14C. Takue MeuUeHHHE
MB0TOINaMM COeIMHEHMS IIOJI€3HH IIPUM MCCJIeOoBaHMax MeTabosmama (C
1C), Tpy M3yYeHUM KUHEeTHKM peakuuy (HanpwuMmep, c 2H wmim 3H), Opwu
OeTEeKTUPOBAHUNM WJIM B TexXHUKe IIOJIyYeHUS M300paxeHMM, TaKuMx Kak
IIOBUTPOHHAS 5SMMCCUOHHAaa Tomorpadmusa (PET) wmIM OIHOIPOTOHHAS
SMMUCCHMOHHAaad KOMIBIRTepHas ToMmoTrpadmsa (SPECT), BrJIoOUasg aHaJM3H
pacrnpenesyieHrss B TKaHAX JIEKAPCTBEHHHX CPEeOCTBE WIM CcydCTpaToB,
WIM HOpY  JIeUeHMM I[alMeHTOB PaIMOaKTMBHEMM COeOVMHEeHMAMM. B
YacTHOCTH, 18F MIM MeueHHEe M30TOINAaMM COeIMHEeHMS MOTYT OKa3aThCd
OCOBDEHHO KeJlaTeJib HEIMIU njisa PET WJIIN SPECT MCccJleIOBaHUM.
V30TONMUECK MEUeHHHBEe COeOMHEeHMS HacToAmeIo M300peTeHud U UX
IpoJieKapCTBa MOXHO OOBUHO IIOJYUMTL, OCYIEeCTBJISAS [IPOLEedypH,
PACKpPHTEE Ha CXeMax WM B IIpuMepax U IOIpuMepax II0JIYUYeHUs,
PACKPHTEX  HaJiee, oyTeM 3aMeHH He  MeUEeHHOTO  M30TOIMYEeCKU
peareHTa Ha JIeTKO IOOCTYIIHHIM MEUeHHEM M30TOoIlaMM peareHT.

KpomMe ToOTO, 3aMelleHMre OoJlee TIKEJBEIMM M30TOIaMM, OCOOEeHHO
oeiTepueM (Hanopumep, <“H wir D) MoxeT o00eCleuUuTh HeKOTOpPHEe
TepalleBTUUEeCKUE MIperMyIleCTBa, BO3HMKAKIME 3a cueT 0OoJjiee BHCOKOM
MeTaboJIMUeCcKor  CcTabMJILHOCTH, HanpuMep  yBeJMueHMsa 1in  vivo

BpeMeHNM IIOJIY—XM3HM WJIM YMeHBIIEeHNA TpeéyeMbe O3 WJIM YJIYy4YIIeHMA

TepalleBTUUECKOTO MHIeKca. CjleIyeT IIOHMMATL, UYUTO IelTepull B
KOHTEKCTe HacTOAmeTo ns0bpeTeHnd paccMaTpuBaeTCH KakK
3aMEeCTUTEJIE CoeOrHeHMsa OGopMmyJe (X) . KoOHLeHTpaluo Takoro 0OoJiee

TSAKEJIOTO M30TOoIla, O0oJjilee KOHKPETHO IeWTepud, MOXHO ONpelelJIUTh,
MCIIOJIb3Y A daxTOp M3O0TOIIHOT'O oBoTrameHuAa. TepvmH "dakTop
M30TONHOTO oborameHmuda " B TOM CMECJe, KaK 3IeCb MCIOJbL30BaH,
O3HavaeT OTHOWleHMe MeXOy M30BTOUHEM COOepXaHMeM M30Tolla U

IIPUPOOHEIM COOepXaHreM KOHKPeTHOI'O M30Tola. Eciam ykKasaHo, dTO
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3aMeCTUTEIb B COeIMHEeHMM HacTodAmero u3obpeTeHUd  ABJISeTCH
oenTepreM, TaKoe coeauHeHMe HuMeeT (QaKTop M30TOINHOTO oboTameHud
IOJIS KaXIoT'o M3 yKa3aHHEX aTOMOB OelTepusa [0 MeHbmen Mmepe (52,5%
OeTeprsa BKJIOUEHO II0 KaXIoMy OOO3HaueHHOMY aToMy HOeuTepusd), IO
MeHbImEeV Mepe 4000 (BrJmoueHO 60% meVTepus), IO MeHbmel Mepe 4500
(BrJIOUEHO 67.5% pmeMTepus), 0O MeHbmer Mepe 5000 (BxJjgoueHO 75%
oenTepusa), IO MeHbmel Mepe 5500 (BrjwueHo 82,5% menTepus), IO
MeHbIme Mepe 6000 (BrJyoueHo 90% melTepus), IO MeHbIIEM Mepe
6333, 3 (BrJmoueHo  95%  nmeWTepuda), 10 MeHbIleM Mepe 6466,7
(BrJmOUeHO 97% nmeWTepmud), IO MeHbmeM Mepe 6600 (BrJodeHO 99%
oemnTepnsa) WIM IO MeHbIleM Mepe 6633,3 (BrJoueHo 99,5% melTepusa).

MeueHHBEIEe M30TOINaMM CoeIMHeHMS (opMyJIH (X) MOXHO IIOJIYUUTH,
UCIOJbE3YS OOBUHEIE MeTOOUKM, XOPOoIO WM3BEeCTHHE CclelMaJlMcTaM B
oDaHHOM  oBJjacTH, nmim  crnocobamm, AHAJIOTMUHBEIMM  TEeM, KOTOpPHE
PACKPHITEL B  CONPOBOXIAKMMX IIpMMepax M IpuMepax IIoJIyueHud,
VCIIOJIE3YS COOTBEeTCTBYKIMEe MeueHHHEe M30TOoIaMM peal'eHTH BMeCTO
MCIIOJIL30BAHHHX paHee HeMeuUeHHHX M30TOollaMu peal'eHTOB.

OapMalleBTUUECKM TIIpMeMJIeMHe COJIbBAaTEH B COOTBETCTBUM C
HaCcTOANMM M300peTeHreM BKJIOUAKT Takue, B KOTOPHX pPacTBOPUTEIDb
KpUCTaJIM3aluy MOXeT OBTb 3aMelleH W30TolaMyu, Hampumep, D20, de-
aueToH, de—IMCO.

CoeOMHeHMd HaCTOLAlWleI'0 U300peTeHMHA, T.e. COeOMHEeHUA GOpMYJIBL
(X), KOTOpHE cCcoIepXaT TPYIIILE, CIOCOOHEE BHCTYIIAThL B KauecTBe
OOHOPOB M/UJM aKLeITOPOB MOJIA BOINOPOOHHX CBA3el, MOTYT OHTh
CIIOCOOHH oBpa30BHBATH CO—KPUCTaJIJIH c IIOMOIILIO MIOOX O AMMX
obpaszoBpaTesyie CO-KPMCTAaJJIOB. Takue CO—-KPUCTAJIJIEL MOXHO IIOJIYUUTDL
13 CcoeIMHeHUM  QOPMYJIE (X), MCIIOJIBERYS  MBBECTHHE  MeTOIOMKU
oBpa30BaHMAa CO-KPUCTAJJIOB. TakMe MeTOIMKM BKJIUAET M3MeJIbUeHUE,
HarpeBaHMEe, COBMECTHOe CyOJIMMMpPOBaHME, COBMECTHOe ILJIaBJIEHUE,
WM OCVYIleCTBJIeHMEe KOHTAKTUPOBAHUA B pacTBope coeldrHeHUSI QOpMYJIH
(X) c obOpa3opaTelleM CO-KPUCTAJJIOB B YCJOBUAX KPUCTAJIM3alUU U
BHIEJIEHVE I[IOJIyUeHHEX TakKMM of0pas30M CO-KPpUCTAaJJIOB. llogxomdmme
oBpaz3oBaTeliM CO-KPMUCTAJIJIOB BKJKUAKLT Te&, UTO pPackKpHTH B WO
2004/078163. CrnenmoBaTeJIbHO, B HACTOAMEM M300pPEeTEeHUM IIPEeaJIOXEHE
najiee CO-KPUCTAJUJIBE, BKJIUAKIME COelMHeHMre OGopMyJibl (X) .

TepMuH "TepaneBTUUeCKM DHDOOEKTMBHOE KOJIMUECTBO" COeIVHEeHUS
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HaCcTOAmEero M300peTeHMd OTHOCUTCA K TaKOoMy KOJMUUECTBY COeIVHEHUA
HaCTOAmMEero M300peTeHusAa, KOTOopoe  BEBHBaeT OMOJIOTMUYECKYI  MWIIMU
MeIMUIMHCKYIO PeaxKLmn cyOBeKTa, HalpuMep, YMeHBbIIeHM e VI
MHIMOUPOBaHMEe aKTUMBHOCTM QepMeHTa WM 0OeJjika, WM ofJIeTyeHue
CHUMIITOMOB, obJjierdeHNe COCTOSHUMN, 3aMeJIeHrMe MM 3aOepXKy
pa3BUTKA 3abojieBaHUA WM OpenoTBpalleHMe 3adoJjieBaHMAa, U T.n. B
OIOHOM HeJIUMUTHUPYIEM BapMaHTe TepPMUH "TepaleBTUUECKHU
s0beKTUBHOE KoJmMuecTBO" OTHOCUTCH K TaKoMy KOJIMYECTBY
COeOMHEHMI HacCTOoAlero M300peTeHMa, KOTopoe, OyoyuM BBeIEHO
cy®OBekTy, ABIdeTcad 20OeKTMBHHEHM B OTHOmMeHMM (1) IO MeHBIeM Mepe
YaCTUUYHOTO  OBJerdueHu4d, MHIUOMPOBAHMA, npeloTBpalleHus  U/Uiu
obJieTUyeHMsa COCTOSAHMA, WIM paccTpoMcTBa WIM 3abojeBaHua (1)
onocpenoBaHHOTO (SMN) TeHOM BEIKMBAEMOCTM JIBUTATENBLHEIX HEWPOHOB
WM TeHHHM I[IPOOYKTOM, WM B pe3yJjbTaTe SMNAT7 pas3pylleHVs, WK

OTHOCUTEJIEHEMM YypPOoBHAMM FL-SMN m SMNA7 (ii) cBg3aHHOTO C SMN

aKTMBHOCTBIO, VI (iii) XapaKTepn3yrnIerocs aKTMBHOCTBIO
(HOpMaJIbHOM WMJIM HeHopMaJibHOM) SMN; wmam (2) yMeHbIeHMS WU
VHITUOUPOBaHUSA AKTUBHOCTHU SMN; VIV (3) YMEeHBIIeHN A VI

MHIUOMpOBaHMA BkcHpeccum SMN1 wmyim SMNZ2.

B OpyroM HeJIUMMUTHPYIEM BapMaHTe TepMMH "TepaleBTUUECKU
sbbexTUBHOE KoJM4eCcTBO" OTHOCUTCHA K TaKOMy KOJIMUECTBY
COoenIMHEHMA HacToAmero u300peTeHMA, KOTOpoe, OyIydM BBeIOeHO B
KJIeTKY WJIM TKaHb, WJIM B HEKJIETOUHHY OMOJIOTMUECKUNV MaTepuaj WU
cpeny, ABJIdeTcsa 5b0beKTMBHEIM B OTHOIMEHMM TIIO MeHbIleM Mepe
YAaCTUUHOTO YMEeHBIIeHUS WM MHITUOMPOBaAHMUA aKTMBHOCTM SMN; MM IO
MeHbIIeV Mepe YaCTUUYHOTO YMEeHBMEeHUS WM MHTUOMPOBAHMA BKCIPeCCUU
SMN, npuueM B 000UX CJIydasax 3a CUeT MOOYJIMPOBAHUSA OTHOCUTEJILHHX
ypoBHer FL-SMN m SMNA7.

BrpaxeHuda "TepalleBTUUECKHU 30bekTUBHOE KOJIMYecTBO" 7
"50deKTUBHOE KOJMUECTRBO" WMCIOJL3YKT B OINMCAHUMM OJId OO0O3HaUeHUI
TaKOTO KOJIMUEeCTBa, KOTOPOTO MHOOCTATOYHO IOJIA yYMeHbIIeHUS  II0
KpalHelM Mepe Ha OKOJIO 15 TMpolleHTOB, NPellOoUTUTEJIEHO IO KpalHeu
Mepe Ha 50 mnpoleHTOB, 0o0Jiee MNPEeNIOUTUTEJIEHO, II0 KpalHell Mepe Ha
90 [IPOLIEHTOB, n HauboJee NIpennouTUTeJIbHO npenoTepalmaeT
KIIMHUYECKM 3HAUMMEM OedUUIUT aKTMBHOCTHM, OGyHKUUMM U peaKUuM

XO34dVHa . AﬂbTepHaTMBHO, TepalleBTNYeCKM 9(1)(1)@KTT/IBHBIM KOJIIMYeCTBOM
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ABJISETCH TaKOe KOJIMYECTBO, KOTOPOT'O HOOCTATOYHO MIJIS TOTO, UYTOOH
BEHI3BATL YJYUlleHMe KJIMHMUECKM 3HAUMMOTO COCTOSHUSA/CUMITOMA VY
XO3AMHA .

S0beKTUBHOE KOJIMUECTBO MOXET MEHATHCHI B 3aBUCHUMOCTU OT
TakMx GakKToOpOB, KaK pasMep M Macca CcyOwbekTa, Tula 3abojieBaHUd,
WY KOHKPETHOTO COeOMHEeHMSI HacToAllero u3obpeTeHMAa. HampuMmep,
BHIOOP COeIMHeHMS HacToAmeIro KM300peTeHMsa MOXeT IIOBJIMATE Ha TO,
yTO cocTaBJigeT "sddbekTMBHOe KoJIMuecTBO". CHelMaJIMCTHL B IOaHHOM
oBJacTM CMOTYT M3YUUTL IIePeuMCJIEHHHEe B ONMCaHMM (QaKTOPHE U
coejlaThk BHBOIE OTHOCHUTEJIBHO olIpenejyieHusa 30OeKTMBHOTO KOJIMUeCTBa
COEeIMHEHMSA HaCTOAMETo M300peTeHMsa 0e3 HEeHYXHBEX D2KCIIEPMMEHTOB.

Ha cxeMy BBeleHMSA MOXeT IOBJUATE pasMep >QPOeKTUBHOTO
KoJndyecTBa. CoeIVMHeHME HaCTOAmMeI'o M300peTeHusS MOXHO BBOIUTH
CYyODBeKTYy WM OO MM IIOCJieé BO3HUKHOBEHMA COCTOSHUM, CBSA3aHHHX C
nepmuumToM SMN. KpoMe TOTO, HECKOJIBKO pasldeJIeHHHX 003, TakKXe Kak
OTCPOUYEHHYK BO BPEMEeHM JIO3UMPOBKY, MOXHO BBOIWTH EXEeIHEBHO WU
[IOCJIeNOBATEJIbHO, WJIM OO3Y MOXHO BBOIOMUTHL HEIPEPHBHO, WJIM MOXHO
VCIIOJIE30BATE OOJIOCHHE MHBEKLIMM. KpomMe TOIo, HOO3H COEIOVMHEHUS
(coenuHeHUN) HacTOoAmero n3obpeTeHms MOXHO [IPOIIOPLUMOHAJIEHO
[IOBHIIATH VIV CHMXaThb B 3aBUCHUMOCTH oT TpeboBaHUM
TepalleBTUUYEeCKOM WM NpoduJIakKTUUeCcKOo¥ CcUuTyaluuu. B ToM CMBCJE,
KakK 3IeCb MCIOJIE30BaH, TepMMH "cyOweKT" OTHOCHUTCH K XMBOTHBIM.
OBBIUHO XMBOTHEIM SABJISETCHS MJIekonuTaKmee. TepMMH CyOBEeKT TakKxe
OTHOCMUTCSH, HaIpuMep, K OpuMaTaM (HadpuMep, JoIAIM, MyXdMHaM WA
XeHMMHaM) , KopoBaM, OBllaM, Ko3aM, JomanaMm, cobakam, KOIIKaM,
KpoJIMKaM, KpeCaM, MeIIaM, pedaMm, OTHULaM M T.IO. B HEeKOTOPHX
BapMaHTax CyOBeKT ABJISETCH  TIPHUMaTOM. B 1mpyrux BapMaHTax
CYDBEKTOM MABJIAETCH UeJIOBEK.

B ToM cMEICIIEe, Kak 3JeChb MCIOJbL30BaH, TepMMHE "MHTMOMpyeT",
"HnrubuporaHmue" waIM "MHIUOUpPpYIMMM" OTHOCATCHA K YIYUINEeHUO WU
CYIpPeCcCUM KOHKPEeTHOTO COCTOSHMUSA, CHUMITOMAa WJIM PacCCTPOMCTBA WM
3aboJieBaHMA, VI 3HAUMMOT'O CHWXEHU A BazsoBOM aKTMBHOCTHU
BMOJIOTUUECKOM aKTMBHOCTM WMJIM IIpollecca.

B ToM cwMBICJIE, KaK B3IeChb MCIOJIL30BAaHE, TepMHUHE "JjeunTh",
"seueHue" VIV "mpolecc JeueHua" JI0B60T0 3aboJieBaHUA WU

paCCTpOﬁCTBa OTHOCATCHA B OIOHOM BaplMaHTe, K ocJIabJIeHUIO
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3aboJyieBaHMA WM pPacCTPOMCTBa (HanpuMep, K 3aMelJIeHVKD  WJIHU
OCTaHOBKE MM YMEHBIIEHMIO pPasBUTHUA 3abdojJieBaHMA, WM II0 MeHbIeu
Mepe OIHOTO M3 erI'o KIMHMUECKMX CHMITOMOB). B IpyI'oM BapuaHTe
TepMUHE "JleunTh", "JeueHme" wiam "mOpouecc JiedeHmuAa" OTHOCATCA K
CMATUEHUIO WM OCJadJIeHMio II0 MeHblel Mepe OIHOTO (U3UUeCcKOTO
lapaMeTpa, BKJKUasgs Te, KOTOpHEe MOI'yT OBThH HEOUEeBUIHHE IJIA
naumMeHTa. B eme OOHOM BapMaHTe TepMuUHE "JeuuTnp", "JjeueHume" wmiIn
"mpouecc JeueHMA" OTHOCATCA K MOIOYJIMPOBAHMI 3ab00JIeBaHUA WK
paccTpoicTBa, WIM (U3MUeCcKM (HaIpuMep, 3a CcueT CcTadbuam3alluu
SIBHEIX CUMIITOMOB) , OV 3MOJIOTUYUECKHU (HanpuMep, 3a cuer
cTabuIm3aunm QU3UUECKUX [IapaMeTpPOoRBR) MIM o6ouMM crocobamm. B eme
OOHOM BapMaHTe  TepMMHH  "Jjeuutrs", "JleueHue" wiam  "mopouecc
JedueHUA" OTHOCHATCSH K IMPemoTBpalleHUI WM 3alepXKe BO3HMKHOBEHUSA
WM PasBUTHUA MM OpoTrpecca 3abojleBaHMA MM pPacCcTpoWCcTBa.

B ToOM CMEICJIE, KakK 3IOeChb MCIOJB30BAHO, BHPAaXeHUe CYOBEeKT
"gyxoaeTcsa B" JIeUeHMM, MCIOJIb3YIT, eCJM TakKoM CyObLeKT IIOJIYyUUT
[IOJIE3Yy OMOJIOTUMUECKYI, MEeOIMUMHCKYKR WJIM IJIS KadecTBa XWU3HU OT
TaKOT'O JIEUEHUH.

B ToM cCMeICJIe, KaK 3IOeChb MCIOJIB30BaHE, TepMuHHE "a", "an",

"the" n aHaJIOTMUHEE TEePMMVHEL, MCIIOJIb 30BaHHEE B KOHTEeKCTe
HacToamero n3obpeTeHnus (ocoBeHHO B KOHTEeKCTe bopMyJIBL
n3006peTeHnd) cJenyer paccMaTprBaTh Kak BKJIOU AN E Kak

eIMHCTBEHHOE UMCTO, TaK UM MHOXeCTBEHHOE UMCJIO, €CJM B OIMCAaHUM
He yKa3aHO MHaue, WJIM OUEeBUIOHO He IPOTUBOPEUUT KOHTEKCTY.

Bce pacCKpETEHE B ONMCAHUM CIOCOOE MOXHO OCYIECTBUTE B JIOOOM
IoOxXondmeM Iopsalke, €CJIM B OIMCaHMM He yKa3aHO MHaue WIM OPpYyTUM
06pasoM, KOTOPHM SBHO He IIPOTHMBOPEUMT KOHTEKCTY. JVCIOoJIL30BaHUue
JodoTro MM BCexX IIPUMMEpPOB, WM SA3HKOBEX BHpaxeHUM (HaopuUMmep,
"Tako¥ kak") OpMBeOeHH B OIMCAHMM IIPOCTO OJIA JIyUlleT'o OCBEMeHUS
HacToAmero M300peTeHMS UM He HaKJIaOeBalT OoTpaHMUeHMM Ha ofbheM
HaCTOoAmEeTro M300peTeHMs, KOTOPHEM B OCTAaJILHEIX CJYyUYasax oldpelesleH B
dpopMyJie M300peTeHUd.

Jlobo acCUMMMEeTPUMUECKUM aToM (HalpuMep, YIJIEpOO WIXM T.I.)
COEeNMHEHUS (coenmHeHUN) HacTOAmMEero nz3obpeTeHms MOXET
IPUCYTCTBOBATE B palleMMUYeCcKOoM MWJIM SHAHTMOMEpHO ofoTaleHHOoH’,

HalpuMmep (R) —, (S)- wm (R, S) KOHOUTYPALIUA . B HeKOTOPHX
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BapuaHTax, KaxXIHlM acUMMETPUUECKMM aToM MMeeT II0 MeHblle Mepe
50% mHaHTHMOMEPHOTO M3OHETKa, 10 MeHbmeM Mepe 60% 2HaAHTHMOMEPHOTO
n30BHTKa, IO MeHbmel Mepe 70% 2HaAHTMOMEPHOTO M3OBEITKa, 10 MeHbIeM
Mepe 80% SHaAHTUOMEPHOT'O M30BITKA, 1o MeHBIIEV  Mepe 90%
SHAHTMOMEPHOTO M30HTKa, [0 MeHbIEeM Mepe 95% 5SHaAHTHMOMEPHOTO

U3BETKa, WMJIM II0 MeHblel Mepe 99% sHaHTHMOMepHOTO M3BHTKa B (R) -

i  (S)- KOHQUI'ypaluax. 3aMecTUTe M Y aTOMOB C HeHAaCHIEeHHEMA
CBA3AMM MOTYT, €CJM 5BTO BO3MOXHO, IIPUCYTCTBOBaATH B LMUC— (Z)-
i TpaHc - (E)- dopmax.

CoOTBEeTCTBEHHO, B TOM CMBICJIe, Kak 3IecChb MCIOJb30BaH,
coeIMHeHMe HaCTOAMeIo M300peTeHMI MOXeT IPUMCYTCTBOBATL B dQopMe
OOHOTO U3  BO3MOXHHX  M30OMEPOB, poTamMepos, ATPOIMU30MEPOB,
TayTOMEPOB MM MX CMecel, HalpyMep, B BUIe NIPaKTUUECKUM UKCTHX
TEeOMETPUUECKMX (IIMC WM TPAaHC) M30MEepOoB, OMaCTepeor30MepPOoB,
ONTUUECKUX M3O0MEepPOB (aHTUIONOB), paleMaTOB MJIM MX CMecel.

JlioBrle TIOJIyUYeHHEE CMEeCH M30MEPOB MOXHO Pa3NesIMTh, MCIIOJL3YS
PUBUKO—XUMNUE CKIE pasanumsa COCTaBJISLIUX , Ha YMCTHE W
NpakKTUUeCKy UMCTHE TeOMeTpUUecKMe WM OINTUUEeCKMEe  M30MEepPH,
IMaCTEepPeOr30MEPH, palleMaTH, HalpuMep, MWCIOJbL3YyS XpoMaToTIpaduo
n/ v QPakKUMOHHY KPUCTAaJJIM3alLMo.

JIioOwIe [IOJIYYEHHEIE palleMaTh KOHEUHEIX MIPOOYKTOB NI
[IPOMEXYTOUHEX COEOVMHEHMY MOXHO PpPas3lesIMTh Ha OITHUUYEeCKMe AaHTUIIONH

M3BECTHEMM CIriocobamu, HallpryMep, pa3fgeJidd UMX IMacTepeOM3OMepPHEe

coJin, ITOJIYYEeHHEIE C OIITNY e CKM AKTHVBHBEIMIM KMCJIOTaMM1 nJin
OCHOBaHMAMM, 17 BEHICBOOOXIOASA YRKa3aHHEEe OIITNYEe CKM AKTHVBHEIE
KMCJIOTHEIE i1 OCHOBHEIE COeIIMHeHMA. B JaCTHOCTHM, OCHOBHOM

bparMeHT MOXHO TaKMM 00pa3soM UCIOJNL30BaATL OJ4 pasdelieHUd
COeIMHEHUM HacTodmero Mu300peTeHMsa Ha HUX OITUMYeCcKMe aHTUIIONH,
HaopuMep, OpakKUMOHHOM KpUcCTaJIM3allued coJu, ofpa30BaHHOM C
OIITUUECKHU AKTUMBHOM KMCJIOTOM, HalpVMep, BMHHOM KMCJIOTOM,
INOEeH30UIJIBMHHOM KUCJIOTOM, IMalleTUMJIBMHHOM kucJjoTou, 1ou-0,0'-p-
TOJIYOMUJIBMHHOM KMCJIOTOM, MMHIAJIEHOM KMUCJIOTOM, SAOJIOUHOM KMUCJIOTOM
i xkaM@op-10-cysIbEQOHOBOM KMCJIOTOM. PalleMMueckHMe IMIPOOYKTH TakKxXe
MOXHO pa3OesiMTh, MCIOJb3YS XMpaJbHYK XpoMaTorpaduio, HaIpUMep,
BHICOKOB(QOEKTUBHYK XUIKOCTHYKR XpoMaTorpaduwn (BSXX), MUCHOIB3YyA

XUpaJIbHEM abcopOeHT.
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CoeIMHEHMS HaCTOAmMEeTro M300peTeHMa IIoJyYalT MJIM B CBOOOOHOM
bopmMe, wmIM B dopMe UX COJIeM, MIM B QOpMe HuX IIpoJieKapCTBEeHHHX
IPOMB3BOMOHEX .

Ecau B OIOHOM MOJIEKYJIE OIOHOBPEMEHHO IIPUCYTCTBYIT Kak
OCHOBHa4d Tpylla, TaK M KUCJIOTHas TIpylla, COeIMHEHMS HaCTOAMeIO
n300peTeHrsa MOTYT Takxe 0O0pasOBHEBATL BHYTPEHHME COJIM, HAIPUMEDP,
LUBUTTEPUOHHEE MOJIEKYJIH .

KpomMe TOTO, COeOMHEeHMS HaCTOAMeI'0 M300peTeHMs, BKJIOUAS UX
COJIM, TakKXe MOXHO IIOJIYUMTL B QopMe UX IMUIPATOBR, WJIM OHM MOTYT
BKJIIOUATH opyrue pacTBOPUTEIIN, VICIIOJIb 3Y eMbBIe oJis Ux
KpucTajumm3auur. CoeIMHEHMS  HacToAmeIo M300peTeHMsS MOTYT B
3aBUCUMMOCTM OT MX  [IPUPOIH, uwinM B pe3yJbTaTe cosIaHug,
oBpa30BHBATH COJILBATH c bapMalleBTHUUECKHU IpMeMIIeMBIMM/
pacTBoOpuUTeNaAMM (BRJOUAS BOOY); I[IOBRTOMY, <CJelyeT IIOHMMAaThL, UTO
HacTodAmee M300peTeHMe BKJIOUaeT KaK COJbBaTUPOBAHHEHE Tak U
HEeCOJIEBaTUPOBAHHEE GOPMEL. TepMmH "coneBaT" OTHOCUTCHA K
MOJIEKYJISPHOMY  KOMILJIEKCY CoeIMHEeHUH HaCTOAmET O n300peTeHnd
(BkJIOUasa ero GapMalleBTUMUECKM IIpMeMJIeMBEEe COJIM) C OIOHOM uiau BoJiee
M3  MOJIEKYJI pPacTBOPUTEJIA. TakyMM  MOJIEKYJIaMM  pPacTBOPUTEJIEN
ABJIAITCA Te, KOTOpHEe OOBUYHO MCIOJB3YIT B (QapMalleBTUUYeCKOM
IpaKTUKe, “  KOTOPHE, KakK M3BECTHO, He I[IpUUYMHAKRT Bpena
pPEeUMIIMEeHTyY, HalpuMep, BoIa, STaHoJ, ¥ T.o. TepMmuH "rmuogpat"
OTHOCHUTCS K TakoMy KOMILJIEKCY, B KOTOPOM MOJIEKYJIaM/ PaCTBOPUTEJIS
ABJISIOTCSA MOJIEKYJIE BOIEI.

CoeIMHEHMs  HacTodAmero mM300peTeHUsd, BRJIIOUASS UMX  COJIHU,
TUOPATEL UM COJIbBATH, MOTYT CaMM WJIM B pe3yJbTaTe IIOJYyUYeHUS
O0pPas0OBHBATE [NOJIMMOPQH.

HacTosmee  wm300peTeHMe  Hajlee  BKJIOUaeT JOOBHE  BapWMaHTH
crocoba HaCTOAMETO nz3obpeTeHmsd, B KOTOPEIX IPOMEeXyTOUHOEe
coeIMHeHMe, IIoJlydaeMoe Ha JwodoM ero cCcTaiuM, MUCIOJIL3YIT B
KauecTBe MCXOIOHOT'O MaTepualla, M OCYIECTBJSKOT OCTaJIbHHE CTaluu,
MIM B KOTOPHX MCXOIHHE MaTepMalll ofpalyionTcda B in situ yciaoBuax
peakuuy, WJIM B KOTOPHX pPeaKIMOHHEE KOMIIOHEHTH MCIIOJbL3YIT B
bopMe UX coJieV MM ONTUUECKM UMCTHX MaTepualioB.

CoenuHeHUSA HaCTOAmMET O nz3obpeTeHUs u IpOMeXy TOUHEE

CoeIMHeHMAd MOXHO TakKxe rnpeBpamaTb Ipyn B Ipyra, MCIIOJIBE3Y A
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CIIOCOOBH, KOTOPHE XOPOMO M3BECTHH CIeLUMaJIMCcTaM B IaHHOM of6JacTu.

B IOpyroM acrneKTe HacTosuuee usobpeTeHme obecrneumBaeT
nonydyeHne ¢apMalleBTMUYECKOM KOMIIOBMIIMM, BKIIOYAINE) COeOMHeHME
HacTosuero wus3ofpeTeHusi, MM ero O¢apMalleBTUMUECKM [IPpUEeMIIEMYIO
conb, U OGapMalleBTHYECKM IIPUMEMIIEMbII HOCUTENL. $apMalieBTUYeCKYIO
KOMITOBULIMIO MOXHO IIOJIYUMUTE IJISI KOHKPETHOI'O crocofa BBeOeHUS,
TAaKOT'O KaK IepopaljibHOe BEBeIeHMe, IIapSHTepalibHOe BEBEIOEHMEe U
pPeKTalbHOe BBeIOeHMe, M T.O. KpomMe Toro, OdapMalleBTHUeCKME
KOMIIOBMLIMM HaCTOSWEI'o MBO0peTeHMsI MOXHO MOJYyuYMT: B bopMe
TEBEepOOT'O BelleCcTBa (Brimouasi, 0e3 OrpaHMUYEHMI, KaICyJ:, TablleTkHu,
WOV, TPaHYJH, [IOPOWKM MIM CYINOSUTOPMM) , MIM B XMIOKOM bopMe
(BrimOUasi, 6e3 OTI'paHMUYEHMM, PaCTBOPH, CYCIEHSMM WIM SMyJIbCUM) .
dapMalleBTUYECKHUE KOMIIO BMLIUM MOXHO noOoBepraThb OBOHUHEM
bapMalleBTHMUECKMM OIepalMsiM, TaKMM KaK cTepuamsanmsi, u/mMiamM oHu
MOTYT coIepXaThb OOHUYHHE MHepTHHe pasfaBuTenm, CcMaSHBalOIME
areHTH WM Oybepupyouyme ar'@HTH, TakKxXe KaK aIbOoBAaHTH, TakKMe Kak
KOHCEPBAHTH, CTabuamMB3aTopH, CMauMBAalIMEe AaIl'@HTH, 5MYyJbLIaTOPH U

OydepHEle areHTH M T.I.

OOruHO, OGapMalleBTHMUECKME KOMIIOBUIIMM IIPeIOCTAaBJSIOT cobon
TableTKM i XeJIaTUHOBEHE KarllCyJiH, BKJIIOY OIS AKTUBHBI
MHT'PeIUeHT BMeCTe c pasbaBuTensMM, HamnpuMep, JIaKTOBOM,

OEeKCTPOBOM, CaxapoB30il, MaHHUTOM, COpPOMTOM, LIEJUIONIOB0M u/muiu
TUIMLIMHOM, CMaBHBAIMMM al'@HTaMM, HalOpuMep, IOBYOKMUCBIO KpPEeMHMS,
TaJJbKOM, CTEapMHOBOM KUCJIOTOM, e€e MaTlHMEeBOM WM KaJlblMeBOM
COJIBI0 M/MUIIM MOJIUMSTUIJICHIVIMKOJIEM; IOJIS TadJIeTOK TakKXe MCIOJb3YIT
CBA3yKOIMEe, HAIpUMep, aJIOMUHUNUCUIMKAT MaTHMA, [acTy KpaxMmala,
XeJaTrH, TparakaHT, Me TUJILLeJIJInJIO3Y, HaTpPUM
KapOOKCUMETUIILEJIIIIOIIOS3Y U/MIYM [NOJIUBUHUIINIUPPOJIMIOOH; IHIPpU XeJIaHUU
VCIIOJIE3YIOT PAa3PHXJIMTEJIM, HalpuMep, KpaxMaJikl, arap, aJibIMHOBYI
KMUCJIOTY WM €€ HaTPUMeBYID COJIb, WJM BCIeHMBaKImMeCcsS CMEeCU; WU/UIu
aBCcopOEeHTH, KpacCUTelM, OTAOYIKKM UM NOOCJIAaCTUTEJIN.

TadjeTku MOT'YT OBTb WM IIOKPHTH IIJIEHKOW WJIM XeJIYIOUHBM
IIOKPHETMEM B COOTBETCTBMM C XOPOIO M3BECTHHEMM CHeLUMaJIMCTaM B
OaHHOM obJjlacTu criocobamm. Mopxomgamue KOMIIO 3ULIUN oJjig
IepopaIbHOTO BBeIOeHUS BRJIOU AT sbdexTUBHOE KOJIMUECTBO

COeIOVMHEHMA HacTodlero Mu300peTeHMAa B QopMe TallIeTOK, I[IacTUIIOK,
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BOOHHX WM MACJSHBEX CYCIIEH3UM, IUCIepTUMPYEeMBX IIOPOMKOB WMJIU
TpaHyJl, B5SMyJIbCUM, TBEePOHX WMIM MATKUX KalcyJ WJIM CHUPOIIOB WM
DIIMKCUPOB. Komniozmumu, npelHa3HadeHHEe oJis [IepOopPalIbHOT'O
MCIIOJIE30BaHUA, IoJydanT JIoOBM CIOCODOM, M3BECTHHEM CIelMaJiMcTaM
B OaHHOM oByacTu, oJis IPUTOTOBJIEHU S bapMaleBTUUECKUX
KOMIIO3UIINM, ¥ TakKue KOMIOBULUMM MOTYT CoIepXaThb OIOMH wiu oOoJee
13 areHTOBR, BHOPAHHBIX M3 TPYIIH, COCTOSmeM M3 IIoncjacTuTeliel,
BKYCOBEX al'@HTOB, KpPacCAMMX arleHTOB M KOHCEePBAHTOR IOJIA IIOJIYYEeHUS
bapMalleBTUUECKM TIPMBJIeKaTeJIbHEX Ha BUIO WM TIIPMATHEX Ha BKYC
openapaToB. TabJeTkyM MOTYT COIepXaTh aKTUMBHHY MHIPEOIMEeHT B
CMECH C HETOKCHUUHBIMM (apMalleBTUUECKM [IPMEeMIIEMBEIMM SKCLUUIMEHTaMN,
KOTOPHE MIPUT'OIHE oJs IPOM3BOLCTBA TabJIETOK. TaxkyuMm
DKCUUINIMEHTaMU CJIyXaT, HalIpPUMEpP, WHEePTHHEe pa30aBUTeJM, TaKue Kak
KapboHaT KaJbliMa, KapboHaAT HaTpua, JlakTosa, ¢ochaT KaJIbLUUA WU
dochaT HaTpuda; CHOCODCTBYKIIME TPAaHYJIVMPOBAHMLD WIM pPa3pyIleHU
aTeHTH, HalpuMep, KYKYPY3HHM KpaxMmal, WIM aJbTMHOBASg KMUCJOTAa;
CBA3YyKIME aTl'€HTH, HallpMMep, KpaxMall, XeJlJaTMH WM CMOoJla aKalluu;
¥ CMasHBaKlye al'€HTH, HallpMMep CcTeapaT Mal'HMHA, CTeaprHOBad
KMUCJIOTa WM TaJbk. TabjleTKM MOTYT OHTE ©0e3 O0OOJIOUKM WM MOI'YT
VMeThb OOOJIOUKY, HaHECEHHYK M3BECTHEMM clocobaMM, OJS 3aMeOJIeHUS
paspylieHrud u abcopbumMm B KeJIYOOUHO-KMIIEUHOM TpaKTe U, TeM
caMblM, OOeclHeuMTh 3aMelJleHHOe OeMCTBMEe B TeueHue OJIUTEeJILEHOTO
nepmona. Hampumep, MOXHO MCIIOJIL30BATEL MNPOIJIeBAMUY IelCTBHUE
MaTepualJl, TakKoM Kak IJIMLIepPMHMOHOCTeapaT MM ITUIMLEePpMHOMCTeaparT.

KomMmosuumuy 1OJid I[IepopaJibHOT'O  MCIOJIE30BaHMA MOTYyT  OHTH
IpencTaBJIEHE B BUIEe TBEPIOHX XeJIaTUMHOBEX KallCyJ, B KOTOPHX
AKTUMBHEIM MHTPEeIMeHT CcMemllaH ¢ MHEepPTHEM TBEepObM BeIeCTBOM
pasbaruTeNyig, HalpuMmep, KapboHaTa KaJplmuiga, o¢ochdaTa KaJbLUUAg WU
KaoJIMHa, WIM B BMIe MATKMX XeJJATUMHOBHX KallCyJl, B KOTOPHX
AKTHMBHEM MHIPeOMeHT CcMemlaH ¢ BOOOM WMIM MacJgHOM  Ccpemnou,
HalpVyMep, KOKOCOBHM MacJIOM, XMIKMM I[Iapa@UHOM WMJIM OJIMBKOBHM
MaCJIOM.

HexoTophle KOMIIOBMLIMM IUIS MHBEKLMN [IPeOCTaBJISIOT coboun
BOIHEE MBOTOHMUECKME PAaCTBOPH WMIM CYCIEeHB3UM, U CYIIOSUTOPUA
OPenIIoOuTUTEIIBEHO IIOJIYy4YaTh M3 XMPHEX BMYyJIBCUM WMIM CYCIeHBUM.

YxaBaHHEEe KOMITIOSMLIN MOXHO CTEepUINB8OBaATE ]'/.[/I/.[J'II/.[ OHUN MOTYT
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comepXaThk AaTBOBAHTH, TaKMe KaK KOHCEPBAaHTH, CTabuimmsupyomue,
CMAUMBAKIME WJIM SMyJbIPYKIME AT'€HTH, YCKOPUTENIM PpPaCTBOPEHMUS,
cConM s PpPeryIuMpoOBaHMS OCMOTMYECKOI'O MHaBJieHMsa u/unm 6Oydept.
KpoMe TOro, OHM TakXe MOI'YyT COIEePXaThb OpyIMe TepaleBTUYeCKN
LIleHHHEe BelleCTBa. YKaBaHHHE KOMIOBMLIMM IIOJIYYAlT, MCIOIbLBYS
OOBIUHEIE CHOCOOH CMEeUMBAHUS, TPaHyJIMPOBAaHUSI WM  HaHECeHUS
IIOKPHTMI, COOTBETCTBEHHO, M MOIT'YT colepxaTk okojo 0,1-75%, wuum
comepxaTks okxoJyio 1-50%, aKTMBHOI'O MHI'PeIMEHTA.

Ilooxonmamme  KOMIIO3MUMM  OJ4  TPaHCOepMaJIbHOTO  IIPUMMEeHeHUS
BRJIOUAIT sbbexTUBHOE KOJIMYUECTRBO coenuHeHUA HacToOAmeTo
n300peTeHUda C DOAOXOOAMMM HOCUTeseM. HocuTenu, TMIOOXOIOAmUe IS
TpaHcIOepMaJlbHOM OOCTaBKHU, BRJIOUAIT abcopbupyeMree
bapMakKoJIOTHMUECKHM TIpUEeMJIEMEIE PACTBOPUTENM, KOTOPHE CHOCOBCTBYWT
IPOHMKHOBEHMIO UYepes KOXYy XxXo03aMHa. Hamopumep, TpaHcIepMalJlbHBe
YCTpOMCTBa B (QOpMe TOBA30K, BKJIOUAKIMX IOINEepPXMBAKIyl OCHOBY,
pesepByap, CcolepXamluUi cCcoelIMHeHUe Heobsa3aTeJJbHO C HOCUTEJIEM,
HeoBdA3aTeJILHO C KOHTPOJUPYKRIMM CKOPOCTL OapbepoM IJiS IOCTaBKU
COenMHEeHMS UYepe3 KOXy XO03fAMHa C KOHTPOJMPYEMOM U 3apaHee
YCTaHOBJIEHHOM  CKOPOCTBID B  TeueHMe  OJIUTEeJBHOTO  IIPOMeXyTKa
BpeMeHM, U CpeOdCTBa OJIA 3aKpellJIeHMs YCTPOMCTBa Ha KOXe XO34MHa.

[loopxomdmme KOMIIO3MUMUKM IOJIS MECTHOTO IIPMMEeHeHMud, HallpuMep,
OJIS KOXM WM IJIA IJla3, BKJKUAKT BONHEIE pPAaCTBOPH, CYCIEH3UN,
MasM, KpeMbl, TeJV WM pPaclbJIgeMbele KOMIIO3UIIMY, HalpuMmep, IJA
OOCTaBKM C IIOMOIBI aspos30oJed uau T.o. Takue CUCTEMB OJIS MeCTHOM
OOCTaBKM OCOOEHHO MNPUTONHHE NJIS HaHeceHuA Ha KOXYy, HalpuMep, MOJd
JeueHusa paka KOXU, HalpuMep, 0Jisd IpodUIIaKTUUECKOTO
MCIIOJIL30BAHMA B TIPOTUBOCOJIHEUHHX KpeMax, JIOChbOHax, CIpedx U
T.10. OHM OCOOEHHO INPUIOOHE IOJIS MCIOJbL30BAHMA B KOMIIO3UIMAX IJIA
MEeCTHOTO IIpMMeHeHMd, BKJUad KOoCMeTHMUeCKMe KOMIIO3MLUM, XOPOoIo
M3BECTHEE  CHelraJIMCTaM. Takre  KOMIOBUIMM MOTYT COIEepXaThb
COJIIOOUIIN3AaTOPR, CTabuIM3aTOpPH, [IOBHIIAKIME TOHWUYHOCTEL AaT'€HTH,
Oybeps M KOHCEPBAHTH.

B ToM CMEICJIe, KaK 30eCb MCIOJB30BaH TepMMH MeCTHOE
IpuMeHeHre, OH TakKXe OTHOCUTCH K MHTAJALUMAM MM IPpYMMeHeHMAM OJIS
BBeIeHMSI B HoOC. OOHUHO OHM IOCTABJAKTCA B QopMe CYXMX IIOPOMKOB

(MM oTHeJIbHO, B BUIE CMeCH, HalpuUMep CYXOM CMecCu C JIaKTO30M,
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VI B BUIOE CMEeIaHHBIX YacTUll KOMIIOHEHTOB, HaopyMep c
bochosmnmoamMm) OIS CYXMX IIOPOMKOBHEHX MHITAJIATOPOB WMJIM B BUIE
anpo30JIeN, PaCIIBIISAEMBIX nus KOHTEeMHepoORB, HaXOISAMUXC S non
oaBJleHMEeM, HaCOCOB, CIpeeB, aToMan3epoB WM HebyJjlal3epoB, C
MCIIOJIb30BaHMeEM IOOXONAMEeIOo IIpollesiyiaHTa uau ©6e3 TaKoBOTO.

HacTosdmee n3obpeTeHNre Takxe obecrneunBaeT IOJIyUeHu e
Be3BOOHEIX bapMaleBTHUUYECKUX KOMIIO 3ULINM un IOB0OBHX dbopm,
BRJTIOU A0 X CoeIMHEeHUS HacTOAmero n3o0bpeTeHns B KauecTBe
AKTUBHEIX MHIPEOVEeHTOB, Tak Kak BOIDa MOXeT CIOCOOCTBOBATL
Pa3JIOKEeHMI0 HEeKOTOPHX CoeIMHeHMM. BesBomHHe ¢dapMalleBTUUeCKUe
KOMIIOBUIIMM M  ITO30BHEe (GOPMH HACTOAmEIo UM300peTeHMS  MOXHO
IOJIYUUTEL, MCHOJL3yS O0e3BOIHHE WMJIM C HU3KMM CcoIepXaHMeM BOIH
VMHTPEeOVEeHTH B YCIIOBUAX HU3KOM BJIAXKHOCTH . Be3BOIOHEIE
bapMalleBTHMUECKNME KOMIIOBMIMM MOXHO IMIOJIYUMTH M XPAaHUTL TaKuM
obpaszomM, UTOOH IoOnepXBaTh nx Be3BOOHEI XapakTep.
CooTBeTCTBeHHO, Oe3BOIHEE KOMIIOBUINM YIAaKOBEBAKT, MCIOJL3YH
MaTepMaJik, KOTOpHEe, KaK M3BEeCTHO, IMNIpeIOoTBpamalnT COIPMKOCHOBeHUe
C BOIOM, TakMe KakK Te, UTO BKJIOUEeHH B pellelITypHHE CIPaBOUHUKU.
[IpyMepH MNOOXONAMMX YIIAKOBOK BKJIOUAT, HO MMM He OI'PAaHMUMBATCS,
TepMeTHUYeCKM 3aladHHyl QoJbTy, IJIaCTHUKM, eIVMHMYHEE IO30BHE
KOHTEeMHepH (HaopuMep, aMiyJik), OJIMCTepHHe YIaKOBKM UM KOHTYPHHE
YIIaKOBKM JIEHTOYHOI'O TMIIA.

HacTosmee n3obpeTeHne obecrieunBaeT IOJIyUeHHre
bapMalleBTUUECKMX KOMIIOBUIMM M TO30BHX (QOPM, KOTOPHE BKJIOUAT
oovH WM 06oJlee U3 arl'eHTOB, KOTOPHE YMeHLMAalT CKOPOCTb, C
KOTOPOM COeIMHEeHMS HacToAmero u300peTeHMSI B KaueCTBe AaKTUBHHX
MHITPEeOVEeHTOB, pa3l3jlarainTcsa. Taxkue areHTH, MMeHyeMbe B OIMCaHUM
"crabuanzaTopamMm", BKJIOUAT, HO VMU He OTPaHMUMBAKTCH,
AHTHMOKCUIOAHTE, TakMe Kak ackKopbuHoBasa KkKucjoTa, pH Oydepn WK
OybepHEe COJIM M T.QI.

CoenvHeHrsa QOpMyJIHL I B CcBOOOIHOM dopMe MIM B dopMe coJeu,
IEeMOHCTPUPYIOT IlLieHHBe  (apMakoJIOTHMUeCcKMre CBOMCTBA, HaopuMep,
CBOMICTBO MOOYJIMPOBAHUSA MIPOOYUMPOBAHMSA IIOJIHOM IOJIMHE SMN ©OeJika,
HalpuMep, KakKk IIOKa3aHO B in wvitro wm in vivo TecTax,
OpenCTaBJIEHHHX B CJeOdyllMx pa3s3nejsax, M II02TOMy IIOoKa3aHH MOoJdg

JjedeHnd 1V @ OJIA MCIIOJIESOBaHMA B KauecTBe mcciliegoBaTeJlb CKUX
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XVMMKAaJIVER, HalIpMMep, B KadeCTBe COEeIMHEeHUN—-30HIOB.

Taxk, B clrenyomeM BapuaHTe, HacTodlee n300peTeHMe
npenjaraeT MCIOJIbL30BaHMe coelIuHeHuM QopMyJiH (X) WMIM MX COJIEM B
TepalMM. B cienywomeM BapMaHTe, YKa3aHHYD TepalMi BHOMpanT U3
zaBoJieBaHuUM, KOTOPEE MOXHO JEeUMThL 3a CueT MOOYyJIMPOBaHUA
IPpOOyUMPOBAHMSA IIOJIHOM OJiMHEL SMN Gejka. B IpyroM BapuaHTe
yKaszsaHHoe 3abojieRaHMe BHOMpPAKT M3 BHIEIPUBEIEHHOTO CIMUCKA,
0CcoBeHHO CIMHAJBLHOM MEIIEUHOM aTpoduu.

B mpyroM BapMaHTe B HacCTOdlleM U300peTeHMM NPpelJIOXEeH CIIOCOoD
JledeHrsa 3aboJieBaHuM, KOTOPHE MOXHO JI€UMTL MIYyTeM MOOYJIUMPOBaHUSI
OPpOOYUUMPOBaHMA TIIOJIHOM HJMHE SMN ©OeJjika, BRJLUAKINWY BBeleHUE
TepalleBTUUECKM [IPUEeMIIEMOTO KOJIMUeCTBa COelOMHeHUM GopMyJiE (X)
WM ¥X COJIeM HYXDaKMeMyCHS B TaKoM JIeUueHUM MNallMeHTy. B clenywomeM
BapuaHTe yKasz3aHHOe 3abojieBaHMe BHOUpAKT W3 BHUEIPUBEISHHOT'O
CIIMCKa, OCOOeHHO CIMHAJILHOM MHIEeUHOV aTpoduu.

TakuM o0pasoM, B CllelyKlleM BapuaHTe, HaCTOsdllee M300peTeHUe
OopenjiaraeT MCHOJB30BaHMEe COeOMHeHMM GopMyJHl (X) WIM MX COJIEU
0JIA IIOJIy4YeHMs JIeKapCTBEHHOT'O CpencTBa. B cllefypilleM BapMaHTe,
YKazaHHOe JIeKapCTBEeHHOE CPenOCTBO [IpedHal3HadeHO IJAd JieueHUA
3aboJieBaHMAg, KOTOpOe IMOoOIaeTCAa JeUeHMI IIyTeM MOOYJIMPOBaHUA
IpOnoyUMPOBAaHMSA IIOJHOM OJMHEL SMN Gejka. B IpyroM BapHuaHTe
yKazaHHoe 3afboJjieBaHMe BHOMpPAKT M3 BHIUENPUBEOEHHOT'O CIMCKAE,
0CcoBeHHO CIMHAJBLHOM MEIIEUHOM aTpoduu.

dapMalleBTUUYECKME KOMIIOBMIIMM MIM KOMOMHALIMM  HaCTOSIIEI'o
usobpereHuss MOryT OHTE B eIMHMYHHX [JoBaxXx okojo 1-1000 wmr
AKTMBHOI'O MHIPeIMeHTa (MHI'PeOMeHTORB) IJIsI CyOBeKTa MacCoM OKOJIO
50-70 xr, mnm oxkoyio 1-500 Mr mam okojsio 1-250 Mr wmnm okxojyio 1-150
Mrr wuinm oxojno 0,5-100 wmMr, unm okojo 1-50 MIr axKTMBHEX
UHT'PeOMEeHTOB . TepanerTnueckn HoOdexTUMBHEE OOBH COEIOUHEHUN,
bapMalieBTHMUYECKNME KOMIIOBMILIMM MJIM MX KOMOMHALIMM, BaBUCHAT OT BMUIA
cybBreKTa, MaCCH Tejla, BOBPacTa M MHIMBUIAYAJIBHOTO COCTOSIHUS,
KOHKPETHOI'O PAaCCTPOMCTBa WM 3abojieBaHUs INOLJIeXallero JIEUeHMIO,
WUIM ero TaXeCTM. Bpau, KIMHUIIMCT WIM BeTepMHApP, CHIeLMaJIucCT B
OaHHOM OBJIacTM, CMOXEeT JIETKO OoIpemeluTk 30PeKTrMBHOe KOIMYEeCTBO
Kaxgoro us AKTUBHEX VHIPEeINEeHTOB, HeoOxommMoe IJs

IIpeqoTBpalleHnsd , JIeUeHNSsI WM TIpeKpPpalleHMsI Pa3BUTUS YKABAHHOI'O
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paccTpoMcTBa WM 3adoJieBaHUA.

[IpencraBijieHHEE BHIIE XAPAKTEPUCTUKM HOO3 IIPOIJEeMOHCTPMPOBAHH
B 1n vitro M 1n Vvivo TecTax C MCIOJNbLS3OBAHMEM MIISKOINTAIIMX,
HaopuMep, MsIuel, KpeHC, cobak, o0eBbsiH WIM BHIOESJEHHHX OPI'aHORB,
TKaHEeM M MX OpernapaToB. COeIMHEHMSI HACTOSIEI'O MBO0peTeHMsI MOXHO
OpMMeHsTE 1in vVvitro B jopMe pacTBOPOB, HaIpmuMep, BOJIHEIX
PacTBOPOR, u in vivo 17 Rp87%8 BDHTEPAaJILHO, IIap3HTEepPalIbHO,
IIpPeMylleCTBEHHO BHYTPMBEHHO, HaIpuMep, B BHUIOE CYCIEHBUM WIM B
BOIOHHX pacTBopax. [JoBH in vitro MOryT HaXOOMTLCSI B MHTepBale
OKOJIO 1072 mu 10"° wMonsIpHHX KOHLIEHTPALIMUHA . TepaleBTUYECKHU
spbekTMBHOE KOJIMUECTBO 1n ViVO MOXeT MEeHSTBCS B BaBUCHMMOCTM OT
criocoba BBeOeHMsI, B MHTepBajle okojio 0,1-500 Mr/xr, mumm okojio 1-
100 Mr/xr.

CoenMHEeHUS  HaCTOAmMEeTO n300peTeHnsa  MOXHO BBOIOUTH VI
OOHOBPEMEHHO C, WJIM IO WJIM IIOCJIe BBEeIOeHUS OOHOTO WM 0OoJjiee U3
OIpyTMX TepaleBTUUYECKNX aTeHTORB. CoenmHeHMSA HaCTOAMETO
n300peTeHnusa MOXHO BBOIMTE OTIOEJIBHO, TEeM Xe WMIM OPpyI'MM CIOCOOOM
BBEIOEeHUS, VIV BMeCTe B TOM xe camom bapMalleBTHUUECKOMN
KOMIIO3ULIUKM, UYTO U IOpyI'Me al'eHTH.

B OIOHOM BapMaHTe, HacTodlee n3obpeTeHue npeljaraer
NPOOYKT, BRJIOUAIKWY coeaMHeHMre Q(opMyJiIH (X) M IO MeHblleM Mepe
OOUH IpyTomn TepalleBTUYeCKUN areHT B BUIE 00BEeIMHEHHOT'O
opernapaTa IJS OIHOBPEMEHHOTO, Pa3deJIbHOTO MJIM II0CJIedoBaTeJIbHOTO
VCIIOJIL30BaHMA B TepanluM. B OIDHOM BapMaHTe, Tepalud NpeldCcTaBJIgeT
coboM JleueHMe CIMHAJILHOV MBIIEUHOM aTpoduu. IIPOIOYKTH, IIOJIYUeHHLEe
B BuUIe OOBEOIMHEHHOTO IIpelapaTa, BKJIOUAKRT KOMIO3MUIMID, BKJIOUAKIYIO
coemuHeHMVe OGopMyJiEl (X) M IpYyToM TepalleBTHUUECKMM areHT (areHTH)
BMeCcTe B OOHOV OdapMaleBTUUECKOM KOMIIO3MLMM, WJIM COeIVHEeHU’e
bopMyJiEl (X) M OpyToM TepaleBTUUeCKUNM ar'eHT (aT'eHTH) B OTIeJILHOMU
dopMe, HaIpuMMep B BUIe Habopa.

B OIIHOM BapMaHTe HacToAlee nz3obpeTeHne npenjaraerT
bapMalleBTUUECKYKD KOMIIO3UIIMKD, BKJKUYAKIYK COeOMHeHMe QOPMYyJIH (X)
¥ IpyToM TepalleBTUUECKUM areHT (areHTH). Heob®g3aTelbHO, Takasd
bapmMalleBTHMUeCKad  KOMIIO3MLIMA  MOXET  BKJKOUATH bapmMalleBTUUECKHU
[IpMeMJIEMBIE HOCUTEJIM, KaK PacCKPBTO BHIIE.

B OOHOM BapMaHTe HacTodAllee Mu300peTeHMe IpemjaraeT Habop,
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BRJIOUAKIVM  OBEe WM BoJiee nus OTIOeJIbHHX bapMalleBTHUUECKUX
KOMIIOBUILIMM, OIpMYeM II0 MeHblley Mepe oOHa M3 KOTOPHX COOEPXUT
coemmuHeHre QopMyJiel (X). B oIOHOM BapMaHTe TakolM Hab®op BKJLUaeT
CpeICTBa OJIA pPa30eJIbHOTO COOepXaHMSa YKa3aHHHX KOMIO3UINWM, TaKue
KakK KOHTeMHep, pa3deJieHHHM QJakoH WM pas3desiIeHHYID YIIaKOBKY M3
dosbru. IlpuMepoM TakoI'o Habopa 4ABJAeTca OJmMcTepHas YyIaKoBKa,
Takasg Kak Habop OJUCTEPHHX YIAKOBOK, KOTOPHE OOBUHO MCIIOJNbL3YIOT
IOJIsS yIakoBKM TabJIeTOK, KalcyJ UM T.II.

HabGope HacToAmero MU300peTeHMda MOXHO  MCIOJb30BaTh  OJiA
BBeIeHUSI Pa3JIMUHBEIX MOO30BHX G(QOpPM, HaOpuMep, IJS IIepopalJiIbHOTO u
Iap2HTEepallbHOTO BBeleHUSI pasOesIbHHX KOMIOBUINMM C Pa3JIMUHEMA
IOO30BLBIMM MHTepBaJlaMy, WIM IJ9 TUTPOBAHUSA OTIOEJILHHX KOMIO3ULUNA
IpyTD HOPOTHMBR »Opyra. g coblomeHusa Tpeb®oBaHUNM Ha®op HaACTOAMEeTO
n300peTeHrsa OOHUHO BRJIOUAET MHCTPYKIMM OJIS BBeleHMUS.

B xoMOMHALMOHHOM TepalMM HACTOANEeIo M300peTeHMa coelIVHeHUue
HacToAmero M300peTeHMS UM IPpyTOoM TepaleBTUUECKUNM aTl'eHT MOTYT
OHITE IIOJIYUEHH M/UJIM [NPUTOTOBJIEHH B BUIE JIeKAPCTBEHHOTO CpencTBa
OOHMM ¥ TeM Xe WIM pPasHEMM [IPOM3BOIMTENAMM. BoJjilee TOTO,
CoeIMHEeHME HacCTOoAmero mu300peTeHMSa U IOPYyTOM TepaleBTHUUYeCKUM
areHT MOTYT IPMMEHATLCH BMeCTe B KOMOMHAIMOHHOM Tepanuu: (1) @mo
nepemauy KOMOMHMPOBAHHOTO IIPOAYKTa BpadaM (HaopMMep, B cJydae,
Habopa, BKJOUAKIEIO COoeIMHeHMEe HacToAmero u3obpeTeHMS U IPpyTon
TepalleBTUUYeCKUM areHT) ; (ii) CaMrMM Bpadamm (nym non
PYKOBOIOCTBOM Bpaua) HeIIOCPeICTBEHHO IIepel BBeIeHMEM; (1ii)
caMyM IIallMeHTOM, HalpMMep, BO BpeMd II0CJIedOoBaTeJIbHOTO BBEeOeHUS
COeIMHEHMS HacTodAmero M300peTeHMs UM IPYTIoTo TepaleBTUUeCcKOTO
areHrTa.

Bce wmcxomHBIe MaTepuallbkl, COCTaBJAKMMEe, PeareHTH, KUCIJIOTH,
OCHOBAHUSA, OeTuIpaTHUpyIMe aTleHTH, PacTBOPUTENM ¥ KaTaln3aTOopPH,
VCIIOJIL30BAHHLEE IIPM CHHTe3e COoeldMHeHUM HacTodmero u3obpeTeHud,
MM ABJATCSA KOMMEPUECKM OOCTYIIHBEMM, WMJIM MOTYT OBTL IIOJIYUEeHEH
criocobaMy OpPTaHMUEeCKOT'O CHMHTe3a, XOPOIMOo M3BECTHHMM CIelMaIMCTaM
B IaHHOM ob6jacTtu (Houben-Weyl 4th Ed. 1952, Methods of Organic
Synthesis, Thieme, Volume 21) . Kpome TOTO, COoeIMHEeHUS
HacToAmero M300peTeHMs MOXHO IIOJIYUMTE clocofaMu OpTraHUUYeCKOTO

CHYHTE34a, M3BECTHEMNM ClielinajiricTraM B OaHHOM objlacTH, KakK
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IpenCcTaBJIEHO B CJIEeNyIMX IIPUMEpPax.

[lonyyeHMe coeIVHEeHUMN

Cienyer [IOHUMATE, uTo IIPUEBOOVMOE najiee OoIMCaHue,
KOMOUHaUUM 3aMeCcTUTeJIeNn n/nam [IepEeMEeHHHE B n300paxeHHHX
bopMmysiax OOIYCTMMEBI, TOJIBKO e€eCJM TakKMe KOoMOMHaLMK [OIPpUBOOAT K
MIOJIYUEHUIO CTabUIJILHEX COeIMHEeHUN .

CneumajJucTaM B IOaHHOM 00JIacTM OOJIKHO OBTEL XOPOIO M3BECTHO,
uTo B PaCKPHTHX majiee criocobax bYHKLIMOHAJbHEE TP YIIIIH
IPOMEXYTOUHEX COeOMHEeHUY MOXeT IIOHaAIOOUTLCS 3allMTUTL, MCIOJIb3YSd
COOTBETCTBYKIME 3allMTHEE TPYINE. Takue QYHKUMOHAJIBHEE TPYIIIH
BKJIIOUAOT TUOPOKCH, beHoJI, aMMHO " KapBOOHOBYI KMCJIOTY .
[logxomamme 3allMTHHEE TPYIINE IJI49 TUOPOKCUM WMIM (QeHoJla BKJIOUAET
TPUAJIKUIICUIINII VI OMapUIIaIKUIICUIINIT (HanpuMep, TpeT-
OYTUIOVME TUJICUIINII, TPeT-O0YTUJIINGEeHUIICUIIWIT WX TPUMETUIICUIINII) ,
TeTpalMIPONUpaHmi, ©OeH3WJI, 3aMeleHHB OeH3WuJl, MeTWJI U T.II.
[logxomdamme 3alUTHHEE TPYINE IJS aMMHO, aMUIVMHO U TYyaHUIOWMHO
BKJIOUAKT TpeT-0yTKapOoHWJI, OeH3uUJIKapdboHMI u T.0o. Illogxomamue
3alMTHEE TPYHNOE O KapOOHOBOM  KMCJIOTH — BKJIOUAT  CJIOXHHE
AJIKMJIOBHIE, aAPWMJIOBHEIE WMIIM apMUIIaJIKUMJIIOBEE DOUPH.

SammTHEE T'PYIIIIE MOXHO [IPUCOEONHATE W yIoaJaTh B
COOTBETCTBUU co CTaHIapTHEMN MeTOoIMKaM, KOTOPHE XOPOLO
MB3BECTHH ClelralucTaM B IaHHOM of8JacTy, M KOTOPHE PAaCKPHTH B
onmMcaHuM. MCHoJb30BaHMe BallMTHHX TITPYNI OOOPOOHO PaCKPHTO Yy
Green, T.W. wu P.G.M. Wutz, Protective Groups in Organic
Synthesis (1999), 3rd Ed., Wiley. 3ammTHBEe TPYIIE MOI'YT OHTH
TakKXe IIOJIMMEPHEIMM CMOJIaMM, TaKMMM KaK CcMoJia BaHT'a MM CcMoJa 2-
XJIOPTPUTUIIXJIOPUIA .

CnelMaJIUCTH B OaHHOM o0BJIAaCTM OOJIKHH TakXe XOPOMOo IIOHMMATh,
UTO XOTA TakKMe 3BallMleHHHe OIPOM3BONHEE COeIMHeHUM HaCTOoAmero
n300peTeHrsa MOTYT caMu IO cebe He o00JaZaThk (apMakKoJIOTUUeCKOM
aKTMBHOCTBK, MX MOXHO BBOIUTE CyYOBEKTY, W TIIOCJIe TIIpOollecca
MeTaboJM3Ma B OpraHM3Me OHM of0pal3ylenT COeIMHEHMS HaCTOSAMeTro
n300peTeHusa, KOTOPHE ABJIARTCAS (apMaKOJIOTUMUECKM aKTUMBHEMM. TakKue
[IPOM3BOIOHEIE MOT'YT IIO2TOMY OIMCHBaATBCHA Kak '"mnpoJsgekapcrTBa". Bce
IpoJieKapCTBa COEeIMHEHMM HAaCTOAmMEeIro M300peTeHMSA BKJIOUEHH B 00BLEM

HaCTOoAmeI'0 M300peTeHUd.
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Clenyomye CxXeMbl peaKUuy WIIIRCTPUPYIT CIOCOOH IIOJIyUdeHUS
COeIMHEeHUM paccMaTpMBaeMoTo wM300peTeHMsa. CHOelMaJMCTH B IaHHOM
obJjlacTM CMOTYT IIOJyYaTh YyKa3aHHbBEe COeOMHEHMS  aHaJIOTUMUHBEMMU
crnocobamMu WM crocobaMy, XOPOUO M3BECTHBMU ClleluaJiucTaM B
naHHoM obJjacTu. OOHUHO, MCXOIHHE KOMIIOHEHTH M pPealeHTH MOXHO
NOJIYUMTE M3 TakMxX MCTOUHMKOB, KakK Sigma Aldrich, Lancaster
Synthesis, Inc., Maybridge, Matrix Scientific, TCI, u Ftorchem
USA, Strem, OPYIUX KOMMEepPpUEeCKMUX IpOUBBOOUTEJIEN, I
CUHTEe3MPOBaTh B COOTBETCTBUM C MCTOUHMKAMM, XOPOIO W3BECTHBMM
crneumaJnucTaM B OaHHOM oBmacTH, W [IOJIYUUTH crocobammu,
PACKPHTEIMM B paccMaTpupaeMoM mn300perenHmm. A, B, X, R, R}, R2, R3
R* mMenT 3HaueHWUS, OIpeleJleHHEE B OINMCAHMM, €CJIM He YKasaHO
nHadve. OOHUHO, TMaIMa30JILHEE CcoeOMHeHMSa GopMyJiel (X) HacTo4mero
n300peTeHrsa  MOXHO CUHTEe3UPOBaTh B COOTBEeTCTBUU c oBmen

Ipollenypoy, IpedCcTaBJIEeHHOM Ha cxeme 1.

RC
Rd
A/
L s B
Y { »/
Rb N-N

Obmass cxema 1

c
ByxBanbg, unu R RY
3amelleHme I'IepereCTHé)e A s \
S S couetaHue Cyaykn
BrwnCl Br ww Cl Br ww CI B S
~r ' ~ RS "X r®
N-N B-H NN, RY R N-N
7
1 2 Y goH 3
RP OH dopmyna |

VicxoOHHEe MaTepMuaJibkl IOJd [OIPpYMBeNeHHOW BHIIE CXeMH peakKluu
KOMMEpPUEeCKM MHOOCTYIHE, WM UX MOXHO IIOJYUYMTE B COOTBETCTBUM CO
crnocoBaMM, XOPOMO M3BEeCTHHMM ClellMaJlMCTaM B IOaHHOM o0JlacTH, WM
criocobaMy, PACKPHTEMU B olMcaHuM. OOBYHO, COEOMHEeHMs HaCTOAMeI'O
n300peTeHUd IMOJydalT B COOTBETCTBUM C BHIENPUMBEIEHHOW CXEeMOU
peakuun 1 cienyomyM o0pasoM:

OIurajormnanmnaszsos (1) pearuMpyeT B peakUMM 3aMelleHusa WM B
KaTaJlu3upyeMon MeTaJIJIOM peaxkumm [IEPEeKPeCTHOT'O coyeTaHmsAa
(Byxpajsbna) co CIIMPTOM ZNAZN aMMHOM (B) oo [IOJIy4YyeHUda

THMaOuas30JIbHOTO IIPOMEXYTOUHOT'O COeIOMHEeHUd (2).
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PeakllMs cCcoueTaHMd, KaTaJdusupyeMas IIepexXOoOHLEM MeTaJlJIoM,
Takasdg Kak peakumsa CysyKM, MexOy TaJIOMOHBEIM coeduHeHueM (2) wu
3aMemMeHHEM apMJILHBEIM WMJIM TeTepOoapuJIbHEM CoeIMHeHreM A, TaKKM Kak
BopoHOBas KMUCJIOTa WJIM OOPOHATHEM D20UP, OPUBOOIUT K IIOJYUYEHUIO
coemmHeHUsa (3) dopmyJiel (X) HacToAmMeIo M300peTeHMud.

B ajlbTepHaTMBHOM BapMaHTe, COeIMHEHMSA OQOpPMYyJIEL (X) MOXHO
CUHTE3MPOBATL B COOTBETCTBUM C OOmMeM CXeMOM, PAaCKPHTOM Ha CcxXeMe
2.

Ofmwas cxeMma 2

RC
ne Rd
peKkpecTHoe nepekpecTHoe A Va
coueTaHue Cyayku S coueTaHue Cysyku \ S
vnu S wnu win Cl B . B
Br CI\( YBI’ cI ___, Br \« h/ . Y=~ { »/
\ /) R
N-N N-N R

BOH A Rd b N-N
B- Z
1 OH 2 Y\\ g OH 3

Rb 'OH dopmyna |

VicxonmHHEe MaTepuajb IJS I[IpMBeIeHHOM BHIIE CXEeMH peakKluu
KOMMEepUeCKM MOOCTYIIHH, WJIM MX MOXHO IIOJYUMTL B COOTBETCTBUM CO
criocobaMM, XOPOMO M3BECTHHIMM ClIelMaJlMCTaM B IaHHOM oOJlacTH, WK
criocobaMM, PACKPHTHMM B OOMcCaHuM. OOBUHO CcOoelOMHeHMS HacCTOoAmeIo
n300peTeHra MOJIyJaldT B COOTBETCTBMM C IIPUBEIEHHOM BHINIE CXEeMOW 2
peakuuy Cy3yKM CJeOyimuM oO0pasoM:

IuranoTruannasoJ (1) pearupyeT B KaTaJlU3UPYyeMOM IIepeXOoIHBMU
MeTaJlJlaMM peaKluM I[IepeKpeCcTHOTO CcoueTaHMsa, TakoM KakK peaklus
CysyKM, C OOPOHOBOM KUCJIOTOV MWIM 20MpPOM, IIoJyuas THUaIMa30JIbHOEe
[IPOMEXYTOUHOE coeIMHeHMre (2). Tranoraz30oJIbHOe [IPOMEXYTOUHOE
coenuHeHMe (2) pearuMpyeT BO BTOPOM KaTalU3UpPyeMOM MeTaJlJIoM
peakuuy IIepeKpecTHOT'0 CouYeTaHMsa, TakKo¥ kKak peakums Cys3yKM, IO
[IOJIyYeHMS THaaMa3oJa (3) ¢opMyJe (X) HacTodAmero M300peTeHNVA.

CoenvHeHMUsa QOopMyJIEL (X) MOXHO TakKxXe I[IOJYUMTL B COOTBETCTBUU

C of0me¥ mOpolLedypoV, PAaCKPHTOM Ha cxeMe 3.
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Obmass cxeMma 3

c RS
R Rd S Rd
Yo HZN‘N’H\NH y\\\ SC_NH
Y H 2 { »z’ 2
Rb OH Rb N-N
5
4
t-BUNOz, CUBI’z
RS RT
RY Byxsanba unu samellueHne A R¢
Ay Z
\ S8 v\\ S\ -Br
Y o B-H L
Rb N-N Rb N-N
3 6
dopmyna |
VIcxXOIOHEE MaTepHraJlbl IOJId BHmerMBeHeHHOﬁ CXeMEBL

KOMMEPUECKNM IOOCTYIIHEH,

PearLnn

MJiM MX MOXHO IIOJIYYUMTE B COOTBeTCTBUM CO

criocobamu, XOopomo M3BeCTHEMIM ClIleliiaJIMCTaM B OaHHOM obacTu, WU

criocobawmu, PACKPEITEIMM B OIIMCaHWM.

OOBUHO COeIMHEHMS HaCTOAIETO

MBO@peTeHMH IIoJjiydyamT B COOTBeTCTBUM C BBHHerMBe,JIeHHOﬁ cxeMom

peakury 3 cijelyomuM oOpasoM:

BamMeneHHad apuiioM WM TeTepoapuijioM KapOOHOBafd KUCIIOTa (4)

pearupyeT c

oBpa30BaHMEM aMMHOTMAaOMAa30JIbHOTO IIPOMEXYTOUHOTO COeOMHEeHMUSA

TrannasoJIbHOE IIPOMEXYTOUHOEe
B3aUMOIENCTBUID C
TMAaOMa30JIbHOTO IIPOMEXYTOUHOTO
[IPOMEeXyTOUHOe CcoeluHeHre (6)
B KaTaJU3VPYEMOM MeTaJlJIOM
(ByxBaJpll) CO CIOMPTOM WMJIM C aMMHOM
(3) dopmymer (X)

Obmme cxeMmel 1,
apoMaTHuuYecKux A TpYyII,

TeTepoapmJitl M T.I.,

PMHpaBMHKap@o THMOoaMMIOM

coeguHeHMe (5)

TpeT-0Y TUJIHUTPUIIOM

COeIIMHeHNA

peakLun

HaCTOAmEeT O M300peTeHr.

2 M 3 MOXHO OCYmMeCTBMUTDL

n IOJId Pa3JIMdHEX aMMHOB B I'pyIi,

u GOCHOPUIIXIIOPULIOM C

" CuBr2 0o

(6).

IIepekrRpeCTHOTI'O

(5).

3aTeM [IoOBepramnT
[IOJIYUEeHU g
TuagmasoJIbHOE
pearmMpyeT B pPeakKlUM 3aMelleHUS WU

CoueTaHMn4Aa

OO TIIOJIYYeHMA THaIllMa30Jla

TaKMX KaK 3aMelleHHEIe (]_)eHOJ'H:I,

IOJISS  PasJIMUHEBEIX
HadTUIIHL,
TaKUX Kak
ourepasmuH,
T.D., IO

n300peTeHnd.

3aMelleHHEEe AMUHOIIUIIE PUIONH, IUIIePUONH,
TOMOIIMIIEPABYHE, IUPPOJIMOVHEL, OUIMKIMUYECKME AaMMHH U

IIOJIYUEHMS  CcOoeOMHeHUS  HOPMYyJIH (X) HacTOAmeTro

PYTMHHEIE CTpaTeIMM SallMTHEIX TPyl MOT'yT MHoTpedoBaThbCd IJIA
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IIOJIyUYeHNMSs KOHEUHHX COeOVHeHUMV QopMyJEl (X) .

Bce wmcxomHBlEe MaTepHMaJH, CTPOUTEeJIbHEE OJIOKM, pPeareHTH,
KMCJIOTHL, OCHOBAaHMAL, oerynpaTupyrimme aT'eHTH, PacTBOPUTEIHN,
KaTaju3aTopE M aKLeNTOPH, MCIOJE3YeMHe IJII CHHTesa COeOVMHEeHUM
HaCTOAmMEeTro M300peTeHrA, WM ABJILATCA KOMMEPUEeCKM OOCTYIIHEIMM WJIN
X  MOXHO IIOJIYyUMTBL CIOocOoOaMy OpTraHMUYeCKOT'0 CHMHTe3a  XOpOollo
V3BEeCTHEMU creumagnucTam B DaHHOM oBjacTH. Kpowme TOTO,
COEeOMHEHMI HacCTOoAWero M300peTeHMd MOXHO IIOJIYUMTH CcIlIiocofaMu
OpPTaHMUYeCcKOTO CHUHTEe3a, M3BECTHHMM ClIelMallMcTaM B IaHHOM ofJjacTu
M3 CJeOyorX IIPUMEPOB.

Crlemyomye NOPMMEPH IpeOHa3HAaUeHbH OJIA WJJICTpalMM HaCTOoAdmeI'o
MN300peTeHuda, ¥ KX He CJleOyeT paccCMaTpMBaTh KaK OIPaHUUMBAKINME
nsodbpereHue. TemnepaTypH HaHE B TIpanycax ULenbcmga. Eciaum He
YyKas3aHO MHaue, BCe I[IPOLECCEHE BHIIAPMBaAHMA OCYHECTBJIAT IIPU
[IOHVDKEHHOM IaBJIEHUM, I[IPEeNIOUTUTEJIEHO MeXIOy OKOJIO 15 MM pT CT U
100 M pT cT (= 20-133 Mbap). CTPYKTYPH IIOJIyUeHHHX I[IPOOYKTOE,
IIPOMEXYTOUHEX COeOMHEHMM ¥ MCXOIOHHX MaTepMaJioOB [IONTBEPXIEHH
CTaHODAPTHEMM AaHAJUTUUYECKUMMM ClIocofaMyu, HaIpUMep, MUKPOaHAJIU30M
M CIHeKTpaJIbHEIMM XapaKTepucTukamyu, Halopumep, KXMC, AMP, CHN.
VCroOJIE30BAaHE COKpalleHMd, KOTOPEE OOBYHO MCIIOJb3YIT CIelMaJiMCTEH,
CIIMCOK COKpalleHUM MIpMBeIeH B KOHIle BKCIePUMEHTaJIbHOT'O paslea.

CHUHTeS MIPOMEeXYTOUHHX COeIUHEHUN

[IpoMeXyTOUHOE coeIMHeHMe 1: CuHTe?3 1-(3-MeTOKCU—-4-

(4,4,5,5-rerpameTnii-1, 3, 2-guokcadbopoiaH—-2-mi) beHu) - 1H-upaszoJia

Cragusa 1: (4-OpoM-3-MeTOKCHUOEeHW) INIpa3nH:

4-6poM—-3-MeTOoKcHaHuInH (3,0 1, 14,85 MMOJNIBE) CYCIEHIVPYRT B
KOHIleHTpupoBaHHOM HC1 (50 MJ), ¥ [OJYUeHHYID CMeChb OXJaxXOoaiT oo
0°C Ha ©OaHe CcO JbOOM. PacTBOp HUTpuTa Hatpus (1,23 ©, 17,82
MMOJIE) B 10 MJI BOIOH OUeHb MeOJIeHHO »OoDaBJIAKT K peaKUMOHHOM
cMecu. IllojlydeHHas CMeChb CTaAHOBUTCSA XeJITOM, 3aTeM KOPMUHEeBOM C

KEeJITEIMM [IOMYTHEHMAMM, YKasHBaIMVMY Ha IMas3oTu3almio. I[IOJIYUeHHYIO
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OIMasOHMEBYK COJIBE BHEHIOEPXMBaAKRT IIPU 0°C B TeueHHue YJacCa, =M 3aTeM

OUeHb MeIJIeHHO no0aBJART (OCTOPOXHO, KpallHe 53K30TepMMUecKas
peakuusa) pacTBOp IUI'MIOpaTa XJopmuoa oJgoea (II) (10,05 o, 44,5
MMOJIB) B KOHUeHTpupoBaHHOM HCl1 (20 wi1). PeakKUMOHHHM pacTBOP

IepeMemmreanT B TeueHMe 2 uYacoB npu 0°C BaTeM IIpM KOMHATHOMN
TeMlepaType B TeueHMe HOUM. PeaKUMOHHHM PacTBOP OWUILTPYT, U
OMJIIL TPOBAJILHYIO JIelelKy IIPOMBEIBAT xXoJionHoM H20, nojyuas (4-06pom-—
3-MeToKkCUbeHWII) TUIpa3uH B BUIE TBEPOOTO BelleCTBa  XeJITO-—
KOpMUYHeBOTO LBeTa (3,1 1, MC: 218 [M+HT]).

Cramusa 2: 1-(4-6poM—3-MeTokcubeHmI) —1H-nupasoJ:

K pacrtBOopy (4-0OpoM-3-MeTOoKCUOeHWUII) I'MOpa3nHa (62 1, 245
MMOJIBE) B 2TaHoJie (310 mi) poBaBidwT TeTpaMeTokcunponaH (40,2 1,

245 w™MMOJIBE) B TeueHMe HeCKOJIBKMX MMHYT, U I[OOJYUYeHHYID CMecChb
HarpeBanT OO BHYTPEeHHel TeMIepaType 70°C. IloJIyyeHHYID CMecCh

nepeMemmuBaionT nOpu 70°C B TeueHme 1,5 dyaca, 3aTeM MeIJIEHHO
OXJIaXIalT OO KOMHATHOM TeMIepaTyphl. 2TaHOJ YIaJsalnT B BaKyyMe, U
IIOJIYUEHHEIM OCTaTOK CyclIeHOupyiloT B ELOAc. IIOJyYeHHBM OCTaTOK
HelTpalusyoT 1 M BOOHEM pPacTBOPOM I'MOIpOoKCcHIa HaTpua (~700 wi),
BHI3EIBAA OO0Opa30BaHMe ocamOka. OByxdpasHyn CMeCh QUIBTPYRT, U
IIOJIYUEHHHEM OUIbLTPpaT skcTparupyioT EtOAc, cymaT Hal cCcyJlbdaToM
HaTpusd ¥  KOHLEHTPUPYIT OO  IHoJjydeHusa 30 T 1-(4-6pom—-3-
MeTOKCHbeHMII) ~1H-nupasojla B BUIe TBEepPOOT'O BelleCTBa YEepPHOTO
uBera (30 o, MC: 254 [M+H']).

Crammga 3: 1- (3-meToxkcu-4-(4,4,5, 5-rerpamernsi-1, 3, 2-

nruokcabopoJiaH—2-wmil) eHu) - 1H-nrpas0o:

1- (4-6pomM-3-MeTOoKCUPeHMJI) —1H-ntmpazon (28,5 r, 113 w™MMOJB),
61 (MMHaKoJaTo ) IMOOPOH (42,9 1, 169 wMMoOIIB), KapboHaT Kajud
(15,56 o, 113 mmose), M aznoykT PdCl: (dppf) .CH:Cl: (9,20 r, 11,26
MMOJIb) HOOaBJIAKLT B 2 J KPYIJIOODOHHYID KOJIOY, 3aTeM »JOoOaBJIAT
nnokcaH (700 wi) . TloJIydeHHY® pPeakKIMOHHYK CMeChb IpolyBaiT N2 u
nepememmBaioT B aTMochepe Nz HpM BHYTpeHHelV Temrnepatype 84°C B
TedueHMe HouM. IlOJIydeHHYK pPeaKUMOHHYID CMeChb QUIBTPYRT UYepes
3aMEeHAEMY GMIIE TPOBAJIBEHYIO BOPOHKY n KOHUEHTPUPYIOT Ha
cuImMkarese. [ToJIy4eHHYIO CMecCh OUMIIAKT, VICIIOJIb3Y 4

XpoMaTorpaduuecKyrn KOJIOHKY (20% EtOAc B renrtaHax). HeoOxomumele
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bpakuuu cobupanT U KOHLUEHTPUPYKRT OO HoJydeHmsa 13,5 1 1-(3-
mMeTokcu—-4-(4,4,5, 5-terpameTmii—-1, 3, 2-guokcabopoJiaH—2-W1JI) GeHWJI) —
l1H-nimpaszoJa.

[IpoMexyTOUHOE CcoeIguMHeHue 2: CuHTes (2— (DeHBUIJIOKCH) —6—

MeTokCcU-4- (5-MeTHJIoKCas0JI-2-1uJl) beHny) OOPOHOBOM KMUCJIOTH

Cramusa 1: Metun 3- (6eH3UMJIOKCH)-4-0OpoM—5-TuapokcubeH30aT:

K cmecu wmeTmsn 4-6poM-3, b—-aurmnigpokcmubeHzoaTa (18,8 1, 76
MMOJIBE) M KapOoHaTa kaauda (5,26 1, 38,1 MmMoJsb) B MO (190 wi)
nobasjagapT OeH3mnbpoMmmn (3,17 ™I, 26,6 MMOJL) . IlOJIydeHHYI CMECH
IepeMelMBalT B TedeHMe HouM, pasbarjgsor 200 MI  BOOH U
nogkuciasoT npo pH 1, MeOJIeHHO  Ho0aBJIgad  KOHIEHTPUPOBAHHYIO
XJIOPUCTOBOINOPOIHYKD KMUCIOTY. IIOJIydeHHEM pPacTBOpP BKCTPparMpywoT
CMECHI0 1:1 sTUIalneTaT/IpoCcTon 20Up (6X) n 0O BbeIVHEHHEE
SKCTPaKTH IPOMEIBAIT BOOOM (8X), HaCHIe HHEM pacTBOPOM
OukapboHaTa  HaTpu4d, COJIEBEIM  pPacTBOPOM, 3aTeM CcymaT  Hap
cyJbbaToM MaTHMSA M KOHLEHTPUPYIT OO IIOJIydeHUS TBEepHOI'O BelleCTBa
OpaHXeBOT'O LBeTa. TBeploe BEIEeCTBO CcychneHOupyioT B DCM (200 wi)
M IepeMemMBalnT B TeueHMe HouM. TBeploe BemecTBO (B OCHOBHOM,
HelpopearupoBaBINUM 4-0poM-3, S—ouruapokcubeH30aT) yIoaJjganT
bunbpTpoOBaHMEM, U IOJIYUYEHHHM OUILTPAT KOHLUEHTPUPYIT IO IIOJYyYeHUS
MacJya OPaHXeBOT O BeTa, KOTOpOe ouMImAanT, VCIOJIb3Y A
XpoMaTorpadmuecKyrw KOJIOHKY (80 1 cuImkaremd, 2:1 DCM 1pwm
SIIOUPOBAHUN TellTaHOM, 3aTeM »3JioupobBaHMe DCM) mo HOJIydeHMS MeTHUII
3- (BeHsuokcH) —4-0poM—-S5-THunpokcubeH30aTa (4,066 T). MC
(M+1)=337,0. 'H AMP (400 MI'u, XJIOPO®OPM-d) & m.m. 7,32-7,57 (M,
6H), 7,26 (m, J=1,52 Twu, 1H), 5,77 (c, 1H), 5,22 (c, 2H), 3,93
(c, 3H), a Takxe IMOEH3UJIMPOBAHHOTO MeTwuJ 3, 5-0uc (0eH3MJIOKCH) —
4-6pomMbeH3zo0aTa (1,8 1).

Cranusa 2: Metwui 3- (6eH3UJIOKCHU) —4-0poM—5-MeTOKCHUOEeH30aT:

K cvmecu wMeTusn  3- (6eH3UJIOKCHU) —4-0poM—5-TMapokcubeH30aTa
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(3,69 r, 10,94 mmoJsib) M kapboHaTa kamusga (3,03 o, 21,98 MMOIB) B
IMO (27 wI) pobamBijagoT MeTuamommn (0,753 wMia, 12,04 wMMoOJIb) .
[IoJlydyeHHYI CMeCh IIepeMellMBalT B TeueHMe HOUM, IOCJe UYero ee
pa36aBJIglT BOOOM M DBKCTparupyboT >TujalleTaToM (4X). OObedMHeHHBEe
SKCTPAKTH I[IPOMBIBAT Bomo¥ (8X), CoOJIeBEM pPacTBOPOM, CymaT Hamnd
cyibhaToM MaTHUSA M  KOHUEHTPUPYIT OO I[IOJIydeHMda MeTuJ  3-
(6enzmyokcu) —4-6poM—-5-MeTokcubeH30aTa B BMIe TBEepIOI'O BemecTBa
Bejioro uBeTa (3,72 1©). MC (M+1)=351,1; H AMP (400 MI1,
XJJOPO®OPM-d) & Mm.m. 7,31-7,59 (M, 7H), 5,24 (c, 2H), 3,99 (c,
3H), 3,95 (¢, 3H).

Crammusa 3: 3- (BeHsuyOKCHU) —4-BpoM-5-MeTOKCUOeH30MHa A

KMUCJIOTa

K pacrBOopy MeTuJl 3- (0eH3WIIOKCHU)-4-0poM—-5-MeTOKCUDOEeH30aT
(3,72 7, 10,59 MMoJsgr) B cMecum 1:1 MeOH/TI'® (50 ™) poBaBiigoT
BOOHHIM pPacTBOP TIHMIAIPOKCHMOa HaTpusa (1 M, 53,0 wmia, 53,0 MMOJb) .
[Iocme 10 wMuMHYT JeTyudMe YyIaJidlT I[IpU [IOHWXEHHOM »OaBJIeHUNM, U
IIOJIyUYEeHHEN pacTeop IIOOKUCIIAT oo pPH 1, nobaBjiad
KOHLIEHTPMPOBAHHYD XJIOPUCTOBOIOPOOHYID KMCJIOTY, B pPe3yJbTaTe UYero
oBpas3yeTcd TBepOel ocalok Oejioro LBeTa. [IOJydeHHYK CMeCh
DKCTPATUPYIT  STUialleTaToM (2X), n DCM (3X) . O0BenMHEeHHEe
SKCTPAKTH IIPOMEBAKT COJIEBEM pPacTBOPOM, CyllaT Hal CyJIbdaToM
MaTrHMA UM KOHLEHTPUMPYT OO IOoJIydeHMsa 33— (0eH3MJIOKCK)-4-0poM—5-
MeTOKCUOEH30MHON KMUCJIOTH B BMIe TBEepOOI'O EBemecTBa 0eJoro LBeTa
(3,41 r). MC (M-1)=335,0. 1H AMP (400 MI'u, XJIOPOOPOPM-d) O M.nm.
7,21-7,49 (m, 7H), 5,16 (c, 2H), 3,91 (c, 3H).

Cragusa 4: 3-(6eH3mJiokCcHU) —4-6poM—5S5-MeTokCcU—N- (Iponi—-2-muH-1-
W) DeHzaMI

K CYCIIeH3UA 3- (BeHnsmyiokcu) —4-6poM-5-MeTOKCUOEH30MHOMN
KucJjoTel (2,0 o, 5,93 wMvmoJsp) m 4 kamnejgp M@ B DCM (40 )
MeIJIEHHO moBaBasoT okcamuaxyjopun (0,57 wia, 6,52 MMoabk). Uepes

TPn daca pacTBOpUTEIJIb YIoaJIdawnT, " HOJ'IyT{eHHBIﬁ OoCTaTOoOK CHOBa

pacTrBOopsalT B DCM (10 wMi1). K T[DOJIYYEeHHOMY PacTBOPRPY MEeIOJIEHHO
ooDaBJISOT CMECH nponaprujiaMrHa (0,46  w™I, 7,12 MMOJB) "
TpusTMIaMmMHa (2,5 M, 17,8 MMmoJsie) B DCM (2 mir) . Uepeszs 30 MMHYT

HOHyT{eHHHﬁ pacTBOpP paB@aBJ’IFﬂOT IIPOCTEM 9(1)I/IpOM, IIPOMEIBAKT BOIOM
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(2X), 1 M =XJOPUCTOBOONOPOOHOW KUcCJOTOM (2X), BOIOM, HaCHIIeHHBM
pacTBopoM OuMkapBOoHaTa HaTPMA, COJEBEM PacTBOPOM, 3aTeM cymaT
Hal cCcyJabdaToM MarHMA U KOHIUEHTPHMPYIT OO TBEPOOTO BemecTBa
KEeJITOTO BEeTa. TBepnoe BemecTBO TIaTeJbHO pacTupamnT c
OVSTUJIOBEIM  20MPOM U cymarT B BaKyyMe oo [IOJIYyUEHU I 3-
(6eHzuiokCcK) —4-0poM—5-MeTOKCU-N- (mpon-2-muH-1-mJj) 6eHzaMmuma (1,88
I') B BMIe TBepIOoI'O BemecTBa He cobBceM Oejioro uLBeTa. MC=374,0
(M+1) .

Cramusga 5: 2-(3- (6beusuyiokcu) —4-0pomM-5-MeTOoKCUPeHWIT) —5—

MeTUJIOKCa30J:

K pacrBOpy 3- (6eH3UJIOKCHK)—4-06poM—5S5-MeToKCcU—-N- (Iponi—-2-uH-1-
ni) euzsammpga (0,455 r©, 1,22 MMOJIB) B IOMOkKcaHe (12 mij) »Jo®aBJIgT
ruopun Hatpusa (60 Macc.%, 0,146 1, 3,65 MMOJB), ¥ IOJYUYEeHHYD
CMeChb HaTpeBalT C OOpaTHHM XOJOOWJILHMKOM B TeueHMe MeCTH YacoB.
[IoJIydeHHYK CMeChb OXJaXIalnT IO KOMHATHOM TeMlIepaTyph, TacsaT,
MeIOJIeHHO no0aBjygd BoOy, ¥ pa30aBJAgnT »2TUJaleTaToM. [IOJyUYeHHYIO
CMeChb I[IPOMHEBAKT BOINOM, HAaCHIEHHEM pacTBOpoM OukapOoHaTa HaTpUd,
COJIEBEIM  pPaCTBOPOM, 3aTeM CcymaT Hal CcyJbdaToOM MaTHUA U
KOHLEHTPUPYIT . JVICHOJNb3yda OQJell-XpoMaToTpapnuueckyrn obpaborky (12
I cuJamMkareJssa, 2% osTtuialeTraT B DCM) nojayudaionT 2- (3- (OeH3UMIJIIOKCHU) —
4-BpoM-5b-MeTOoKCUbeHMIT) —S-MeTuJiokca3oJ (198 MI') B BMIEe TBepOoTo
BemecTBa He coBceM 0Oejioro 1Bera. MC=374 (M+1). H AMP (400 M1,
XJjijoeooopPM-d) & wMmM.m. 7,55 (m, J=7,58 I, 2H), 7,43 (v, J=7,33
ru, 2H), 7,32-7,39 (m, 2H), 7,27 (m, J=2,02 Tu, 1H), 6,89 (m,
J=1,01 T'u, 1H), 5,27 (c, 2H), 4,02 (c, 3H), 2,44 (m, J=1,52 Tu,
3H) .

Cranmuga 6: (2= (BeHsUJIOKCHK) —6—-MeTokCcU—-4—- (5b-MeTUIIOKCAa30JI-2—

ni1) beHnii) OopoHOBad KUCJIOTA:
K nepemMemmeaeMoMy  pPacTEORY 2-(3- (BbeHnsuyokcu) —4-6poM—-5-

MeTokcudeHMII) —b-MeTmIIoKca3oja (197 mr, 0,526 mMosin) B TI'® (1,3

MJI), OXJIaXIeHHOMYy =IO -78°C, poGaBijgdnT H-OyTmMTHM (2,5 M B
rekcaHax, 232 MKJI, 0,579 MMOJIB ) . IToJIyYe HHEIM pacTBOpP
nepeMelnmBanT B TeueHme 15 MWHYT, riocJie yero 0O0aBJIAT
TPpUMe THUJIO0OPaT (235 w™ry, 2,11 wMMOJB), M IIOJYYEHHHM pPacTBOP

OoCTaBJIAKT MeIIJIEHHO Hal'beeaTbCHAd o KOMHaTHOM TeMIIepaTyPErI B
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TedyeHMe HoOuM. Peakuuw TracaT, nobaejagg 0,1 M HCl, u pa36aBiagoT

STVJIaumeTaToM, IIOPOMEIBAKT BO,HOﬁ, COJIEBEIM pPacTBOpPOM, CymaT Hal

cyJabbaToM MaTHUSI u KOHIEeHTPUPYIIOT . Vcrnosb3y 4 biem-—
XpoMaToTrpadnuecKyn ofpaboTKy (12 T CUIIMKaressd, 0-100%
sTuJlaueTaT B DCM, ©Oojee 30 o00BeMOB KOJIOHKM), IoJiydyaoT (2-

(6EeHBUIIOKCK) —6-MeTOKCU—4— (5—-MeTUJIOKCAaB0JI-2—1JI) PeHMII) DOPOHORBRYIO
KMcJjoTry (63 MI') B BHUIOe IIeHH 0OeJjoro usera. MC=340,1 (M+1). 1H
AMP (400 MI'u, XJOPO®OPM-d) O m.nm. 7,28-7,46 (M, 5H), 7,25 (m,
J=1,01 1, 1H), 7,08 (mmp. ¢, 1H), 6,85 (m, J=1,01 Tu, 1H),
5,17 (¢, 2H), 3,95 (¢, 3H), 2,38 (m, J=1,52 Tu, 3H).
[lpoMexyTouHOEe coemmHeHMe 3: CHHTe3s TpeT-0yTui (3-MeToKCcu-—4-
(4,4,5,5-rerpameTunsi-1, 3, 2-gmokcabopojiaH—2-—

MIbeHOKC) IVMMe TUIICUIIaHa

o 0

Crammusa 1: (4-OpOoM—3-MeTOKCUOeHOKCH) (TpeT—

Oy TUJI) OMME TUJICUIIaH ;

4-BpoM-3-MeTOKCHubeHOJ (254 1, 1251 mMmMoJb) pacTeopaT B DCM
(2500 i) m obpabaTweBaiT DIPEA (437 wi, 2502 mMoJibE) B aTMochepe
asora, OOOaBJILT TpeT-0y TUIIXJIOPOVME TUJICUIIaH (198 T, 1314
MMOJIB ) , ¥ IOJIyUeHHYI pPeaKUMOHHYK CMeChb I[IepeMelMBalnT IIpH
KOMHATHOM TeMIepaType B TeueHMe HOUM. CHPOM NPOAYKT pasfaBiIglT
BOOOM, ¥ OpPTraHUUYeCKMUM CJIOM BKCTparupyoT, 3aTeM CymaT Han
cylbbaToM HaTpUAa U KOHIEHTPUPYIT.

Crammg 2 TpeT-0yTUJ (3—-MeTokCcu—-4- (4, 4,5, b-TeTpame THII-

1, 3, 2-nuokcabopollaH—2-1JI) PeHOKCH ) AIMME TUMJICUIIaH :

A30T OapOOTHUPYIT Uepes IepeMellMBaeMyk CMech alleTaTa KajiuAa
(392 I, 3999 MMOJIb ) , (4-6poM—-3-MeTOKCUQEHOKCH) (TpeT—
Oy TuJI) ouMeTuJIcuilaHa (472 o, 1250 w™mosw), 4,4,4',4',5,5,5',5'-
oKTaMeTui-2,2'-6u(l, 3, 2-ouokcadbopojiaHa) (381 1, 1499 w™MmMOJIB),
DPPF (55,4 1, 100 MmoJsib), u annykTa PdCl:(dppf) .CH2Cl, (82 1,

100 mMmoJis) B mmokcaHe (4500 wr) . IloJydeHHYID pPeaKLMOHHYK CMECh

MeIOJIeHHO HaTrpeBaloT OO BHYTPEeHHel TeMIepaType 69°C, 3aTeM
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OCTAaBJAT MNPM IepeMemmMBaHuy npu 69°C B TeueHue 16 UYaCOB Iepeqn

TeM, KaK MeIJIeHHO OXJIaXIaloT B TeueHMe uyaca mo 20°C. IoJyUYeHHYIO
PEeaklUIMOHHY CMeCh OQOUILTPYIT Uepes LeJuT, IIpoMeBawnT EtOAc, u
pacTBOPUTEJIE YOaJlgdlT B BaKyyMe, IIoJiydad TI'eJilb UYepHOT'O ILiBeTa.
Crlpo¥ TeJib pacTBopsioT B DCM, obpaBarhBailT DIPEA (90 M) M TpeT-—
Oy TUIXJIOPOMME TUIICHUIIaHOM (70 T'), ¥ I[OJYYEHHY CMEeCb OCTaBJISAKLT
Opu IIepeMellMBaHMM IIPM KOMHATHOM TeMIlepaType B TeueHMe HOUM.
[ToJIydeHHYI CcMechb pa30aBJjgiT BoIo¥ (1 JI) M COJIeBHM pacTBopoM (1
J) W TIepeMemMBanT B TedeHMe 30 MuMHYyT. OpraHnMuyeckue ©QasH
BHIOEJIAT, CymlaT Hal CyJlbdaToM HaATPMA, OUIBTPYRT M KOHIEHTPUPYIT
B BakyyMe. CHpOV MaTepualJl adcopbupyioT Ha CHUIMKarejle M OuMIanT,
VCIIOJIE3Y A QJem-XpoMaToTpadmio Ha cCcuImMkarese, McroJb3ysa 203EtOAc
B TrenTaHax (+1% TEA) B KauecTBe BJIOEeHTa, [oJyYyas CHPOM MNIPOIOYKT
B BHMIe IIOJYy-TBepIOOI'O BelleCcTBa UYepHOTO LBeTa. CHpOM MaTepuall
CHOBa abcopbMpylT Ha CUIMKAaTeJle M OUMIaKnT, MCIOJbB3YS QJem—
XpoMaToTrpaduio Ha cuimkareye, ucnolb3syda 10%EtOAc B renTaHax (+1%
TEA) B KauecTBe DJIKEeHTa, roJjiyuada yKasaHHoOe B 3aroJIOBKE
COeNMHEHVE B BUIEe Macia.

[IpoMexyToOuHOE coeIMHeHMe 4. 5-6poM—-N-MeTUII-N- (2,2, 6, 6—

TeTpaMe TUJnmuIepmuona—4-muin) -1, 3, 4—-TrMangruasoji—2—aMyH :

O
/

S Q%
/Suo ?

K nepemMemrMBaeMoOMY PaCTBOPY 2, 5-gubpom-1, 3, 4-Tuammraszoja
(2,975 1o, 12,2 wMmoJb) u N,2,2,6,6-lIeHTaMeTUJINIUIEPUIVNH-4—aMHa
(2,493 1, 14,64 w™vmoJIb) B @OuokcaHe (40 wj) gpoBariasior DIPEA
(10,65 ™y, 61 M™MMOJB) ¥ TIIOJYYEeHHYK CMEChb KUIIATAT C OOpaTHHM
XOJIOOUIILHUKOM  TIpU 120°C B TeueHMe lo JyacoB. [ToJIy4YeHHYIO
pPeakluMOHHYID CMeChb OoxXJaXIalnT IO KOMHATHOM TeMIIepaTypH, 3aTeM
OMILTPYIOT B BakyyMe, IIPOMBBAT IOMOKCAHOM, U IIOJIYUEHHH OMJILTPAT

KOHLEHTPMPYRT B BakKyyMe, IIoJIydad CBIpOIZ IIpoOoyKT B BHIe Macljla

PO3OBOTO/KpAacHOTO LBeTa. CHPOM MaTepuall OUMIAalT, MCIOJbL3YSd
pirem—-xpoMaTOoTrpadu Ha CcuiImMkKareye, McHnoJesysa 3% [/ M NH: B

MeOH]/DCM B KauecTBe 5JIOEHTa, I[oJIyuas VYKasaHHOe B 3aroJIOBKe
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CoeIVHeHNVe B BMuIe TBepHOT'O BemecTBa pPO30BOIO/KpPacHOTO LBeTa
(2,924 v, 72% BHxXOO). XX-MC: R¢ 0,70 mmu; MC m/z 335,2 [M+2H]*
[Cnoco® A]. H AMP (400 MI'u, IOMCO-de¢) & m.m. 4,13-4,03 (M, 1H),
2,92 (¢, 34H), 1,57 (@mm, J=12,13, 3,54 Tu, 2H), 1,39 (7, J=12,13
I'u, 2H), 1,26 (mmp. ¢, 1H), 1,16 (c, 6H), 1,06 (c, 6H). XX-MC:
Re 1,12 vmu; MC m/z 335,2 [M+H]* [Conoco® B].

Vcriosnb3ysa CHooco® IoJyuyeHuSa IIPOMEeXyTOUHOTO coeamHeHus 4,
VCIOJIE3YS COOTBETCTBYKIME MCXOINHBE MaTepMalibl IIoJIydalT CJelyllye

IIPOMEXYTOUHEIE COE€IOVHEHNVA:
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KXMC M+1, R,
[IpoMeXxyToUuHOe CoeIMHeHME 1H AMP 400 MI'11
Crioco®
1H AMP (400 MI'w, IMCO-ds) O
/ﬁN,Boc
Br\(,fiz/N M.I. 3,70-3,58 (M, 2H),
c 377,0 1,15|3,58-3,45 (M, 2H), 3,30 (m,
(3aR, 6asS) -Tper-0yTuUn (5-c6pom-1, 3, 4- MUH. D J=12,13 Tu, 2H), 3,18 (am,
THMaOMaz30JI—-2-WJl) TeKCaruOponuppoJio [ 3, 4— J=11,12, 3,54 Tu, 2H), 3,02
clouppoi-2 (1H) kapbokcuiarT (mup. c, 2H), 1,39 (c, 9H)
1H aMP (400 MI'w, IMCO-ds) o
/H<N N— M.o. 4,08 (rr, J=12,32, 3,35
ST
N T'u, 1H) 2,92 (c, 3H) 1,57
o SN 335,2, 0,72 L ’ Y
6 (mm, J=12,38, 3,28 TITwu, 2H),
MMH. D
5—6pOM—N—MeTMH—N—(1, 2, 2, 6, o- 1’39 (T, J=12,13 T, ZH),
[IeHTaMe Tuanunepunua-4-mi) -1, 3, 4- 1,26 (mmp. c, 1H), 1,16 (c,
TT/Ia,JIT/IaBO.H—2—aM_T/IH 6H), 1,06 (C, 6H)
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[IpMepEl CUHTESBa
Mpmmep 1: CuHTes 5- (2-MeTokcu-4- (1H-nmpaszois—1-wui) eHmir) —N-
mMeTmi-N- (2, 2, 6, 6-TeTpaMeTUJINuUnepuini—4-wui) -1, 3, d—-Tuanmuasoj—2-

aMlMHa

SN

K epeMelmBaeMon CYCIIEH3UU 1- (3-meTorcu-4-(4,4,5,5-
TeTpaMeTuJi-1, 3, 2-anokcabopoJadH-2-uJI) peHuJI) - 1H-ntupaszosa
(MmpoMexyTouHOe coenmHeHme 1) (297 mr, 0,990 mMoab) m 5-0poM—-N-
MeTmyi-N- (2, 2, 6, 6-TeTpaMeTuJInunepuivi—-4-ui) -1, 3, d—-Truanmasoji—2-—
aMrMHa (IpoMexyToduHOe coenamHeHue 4) (300 mMr, 0,900 wMMOJIB) B
oMokcaHe (4 w1) pobamiasgwoT Pd(PPhs)as (52 mMmr, 0.045 mMMmoJIB), 3aTeM

pacTtBOop Na2COz (191 mr, 1,800 Mmosr) B BOme (1 M) . IIOJIYUYEeHHYD

CMeChb IIPOINYyBalnT a30TOM, I'epMeTHU3UPYIT ¥ HarpeBaoT npu 120°C B
TeueHMe 30 MUHYT B YCIJIOBUAX MUKPOBOJIHOBOTO OBJIyueHNnd.
[ToslydyeHHyIO pPeakLMOHHYK CcMech pas3barjgdaonT EtOAcC (100 1) u
npoMelBalnT BomoM (50 mi1) . OpraHMuecKMe oGasbl pa3neJisioT, CcymaT Ham
MgSOs U OUIALTPYIT. I[IOJYUEHHEM QMILTPAT KOHIEHTPUPYIT B BakKyyMe,
noJjiydyasd CHpPOM MNPOAYKT B BUIe Macja XeJToro IliBeTa. CHpPOM
MaTepurall IOIpelBapUTellbHO abcopbuUpylT Ha CUIMKarejle M OuullalnT,
VCIIOJIE3Y A QJlem—-xpoMaToTrpaduio Ha cuamMkareJe, MCIoJdb3ysa 2,5% [T M
NH; B MeOH]/DCM B KauecTBe 9JI0eHTa, IIoJydasd CcTekJoodpasHoe
TBepOoe BeWMeCTBO OJeOHO KOPUUYHEBOI'C LBEeTa, KOTOpOEe CHOBa
pacTBopsaoT B MeOH (10 ™) m pobaBagiT SiliaMetS DMT (0,52
MMOJIL/ T, 433 mMr). IIoJyueHHYID CYCIEH3MI IIOMemlalT B Ielkep Ha 2,5
yaca, 3aTeM SiliaMetS DMT ymalgoT OWILTPOBaHMEM, U IIOJIYUeHHBMN
buaeTpaT KOHIIEHTPUPYIOT B BaKyyMe, nojiydas MacJio
OpPaHXeBO/KOPUUHEBOTO IiBeTa. CHpOe MacJiO CHOBa pacTBopgioT B MeOH
u 3BarpyxkaoT B 10 1 kaprpumx SCX (OpedBapUTeJIbHO YBJIAXHEeHHHM
MeOH) . KapTpumox npoMerealnT MeOH (40 Mi), 3aTeM KOPOTKO [IPOMEBAKT
7 M NHs B MeOH (40 wia). MeOH/NHs yOoajdoT B BakKyyMe, IoJiydas

CTeKJIOOOpasHoe TRephoe BelecTBO OJIeOHO OpaHKeBOPO/KOpMQHeBOPO
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ueetrta. CHpoe CTekJoOOpasHOEe TBeploe BemeCTBO CHOBa OUMIALT,
MCIIOJIE3Y A Macc-yIpaBigeMyo IperapaTuBHY BOXX B OCHOBHEIX
yciioruax (5 MM NH40H) , nosyuyas ykKasaHHOe B 3al'oJIOBKe coeIMHeHMue
B BUIEe CTEeKJOOOpasHOT'O TBEePHOT'O BelleCcTBa OJIeOHO PO30BOIO LIBeTa
(0,185 1, 48% BHxXOHm). XX-MC: Rt 1,53 Mmu; MC m/z 427,3 [M+H]*
[Cmoco® B]. H AMP (400 MI'u, OMCO-ds) & M.m. 8,64 (m, J=2,53 T,
1H), 8,19 (m, J=8,59 Tu, 1H), 7,80 (m, J=1,52 Tu, 1H), 7,65 (&,
Jg=2,02 Iwu, 1H), 7,59 (mnm, J=8,59, 2,02 TIu, 1H), 6,60 (&oxm,
Jg=2,53, 1,52 Tu, 1H), 4,36 (vT7, J=12,38, 3,28 Tu, 1H), 4,04 (c,
3#), 2,99 (¢, 3H), 1,61 (mom, J=12,13, 3,03 ITwu, 2H), 1,42 (T,
J=12,38 Tu, 2H), 1,29 (mwup. c, 1H), 1,22 (c, 6H), 1,09 (c, 6H).
HR-MC: R¢ 1,54 mmu; MC m/z 427,2260 [M+H]* [Cnoco6 C].

Vcnosezys crnocob npuMmepa 1, MCHOJNB3YysS COOTBeTCTBYKRIMUE

MCXOIOHEIE MaTeplMalJle, IIOJIyYalT cCJlelyllMe COedVHEeEHNMA:
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KXMC M+1, R,
Ipumep CoennHeHNe 1H AMP 400 Mru
Crioco®
1§ sMP (400 MI't, IMCO-de¢) & M.m. 9,97
\‘<jéH (mmp. ¢, 1H), 8,14-8,11 (m, 1H),
T&N 7,92-7,85 (m, 2H), 7,76 (m, J=8,59
5 HO 397,2, 0,52 |ru, 1H), 7,18-7,11 (M, 2H), 4,29-
6- (5- (MeTniI(2,2,6, 6- MMH. D 4,20 (M, 1H), 3,01 (c, 3H), 1,64
TeTpaMe TUIINIUIepUIMH-4-11) aMmmHo—-1, 3, 4- (nm, J=12,13, 3,03 Tu, 2H), 1,44 (r,
THaOMas0Ji-2-UJl) HadTaauH-2—0J1 J=12,13 Tm, 2H), 1,22 (c, 6H), 1,09
(c, O©H)
'H AMP (400 MI'ui, IMCO-d¢) & M.m. 8,97
’ENQH (¢, 1H), 8,06 (m, J=7,58 TIwu, 1H),
S
E:Ifj:ggN 7,86-7,81 (m, 1H), 7,73 (vm, J=7,71,
5 lN/ ? 412, 3, 0,e0(1,26 1Iwu, 1H), 7,54-7,46 (M, 1H),
MMH. D 4,40 (v, J=12,38 Twu, 1H), 4,14 (c,
5= (2-MeTOKCHUXVHOJIMH-3-1JI) ~-N-MeTM1JI-N—
3H), 3,02 (¢, 3H), 1,65 (m, J=9,060
(2,2,6, 6-TeTpaMe TUIINUIIEPUOAVH—4—1JI) —
I'u, 2H), 1,48 (v, J=11,87 TIwu, 2H),

1,3, 4-Tuanmasoji—2-aM1H

1,25 (c, ©6H), 1,12 (c, ©6H)
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\‘<f;? IH AMP (400 MI'u, IMCO-ds) & M.m. 8,64
N
S’ﬁl (¢, 1H), 7,97 (m, J=8,08 Twu, 1H),
\NI
7,87 (m, J=8,08 Twu, 1H), 7,59-7,49
411, 3, 0,59| ' ’ ’ ! Y ’

I (M, 2H), 7,41 (7m, J=7,45, 1,20 Tu,

MMUH. D
5- (3-MeToKCHMHadTaIuH-2-1i1) —-N-Me TmjI-N- 1H), 4,44 (mmp. c¢, 1H), 4,05 (¢,
(2,2,6, 6-TeTpaMe TUJIIUIICPUIUH— 4 —1JT) — 3H), 3,03 (¢, 3H), 1,80-1,02 (br,
1, 3, 4-Tnamomasoii-2-aMnH m,, 16H)

1§ aMP (400 MT'u, IOMCO-de) & M.m. 8,64

sj{‘q_ (m, J=2,53 I'u, 1H), 8,19 (m, J=8,59
N
J@:gN'N ru, 1H), 7,80 (m, J=1,52 Tu, 1H),
Nen 0

¢ 7,65 (m, J=2,02 Tu, 1H), 7,59 (ax
AC I 427,3, 0,55 " ' ' ' S '

J=8,59, 2,02 Tu, 1H), 6,63-6,59 (M,
5-(2-MeTokcKu-4- (1H-nupaszoig—1- MMH. D
1H), 4,43-4,32 (M, 1H), 4,04 (c,
mi) peunir) -N- (2,2, 6, 6-
3H), 2,99 (¢, 3H), 1,63 (m, J=11,12
TeTpaMeTuInunepuana—4-wmin) -1, 3, 4-
I'u, 2H), 1,43 (v, J=10,11 Tu, 2H),
THaIVa30JI-2—-aMUH
1,23 (mmp. c, 6H), 1,10 (mmp. c, 6H)
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\
N NH
S
\Nt
4 (@)
N | |
/
Crammuga 1: 3-MeTOoKCHU—4- (5- (MeTUJI (2,2, 6, 6—

TeTpaMe TUINUIepUuOMH—-4-mi) aMmmuuao) -1, 3, 4-Tuagnasoji—2-1J) GeHOoJI :

K repeMelmBaeMon CYCIIeH3UN TpeT-0yTu (3—-MeTOKCU—4—
(4,4,5,5-rerpameTusi-1, 3, 2-omokcabopojiaH—2-—
Wi1) beHOKCHU ) IMMeTUJICHUJIaHa (IIpOMeXyToduHOoe coelduMHeHue 3) (3,28 1,
9,00 MmoJip) M 5-06poM-N-MeTun-N- (2,2, 6, 6-TeTpaMe TUINIUIIEPUOANH—4 -
i) -1,3,4-Tuamnasojyi-2—-aMrHa ([IpoMexyTouHoe coeamHeHue 4) (1 T,
6,00 wMmoOJNIE) B 1OMoOKcaHe (48 M) B aTMochepe aszsoTa OoDaBIAOT
Pd (PPh3)s4 (0,347 1©, 0,30 mMMoOnb), 3arTeM nobarBiadawoT pacTBoOop Na2CO3
(1,272 , 12,00 MMmoJsib) B BOoOe (12 Mi) . IloJIydyeHHYID CMeChb KUIISTAT
C OBpaTHHM XOJOIOMJIBLHMKOM TIipu 120°C B TeueHme 18 dYacoB.
[Tosly4yeHHY PEaKIUMOHHYIO CMecCh OXJIaXIamoT 0o KOMHAaTHOM
TeMIlepaTypH, 3aTeM pas3baBiagoT EtOAc (150 M) ¥ OpOMEIBaT BOIOW
(100 wm) . Opranmueckme oO¢ase pa3mesidoT, M BOIOHYyK Gal3y CHOBa
skCcTparupyiT EtOAc (150 w™i). OOBeIMHEHHEE OpTraHUUYeckue O¢ask
cymaT HaX MgSOs, OOUIBTPYIT, U HOJYYEeHHEM QUIILTPaT KOHIEHTPUPYIOT
B BakKyyMe, IIOJIydyas MaCJAHUCTHY OCTaTOK KOPMUHEBOTO IBeTa.
[IOJIyU4eHHEI OCTaTOokK cycheHoupyiT B EtOAc (10 mi) m oBpadaTbHBaioT
YJIBTPAas3ByKOM, 3aTeM IIOJIYUEeHHYI CYCIeH3MKD O(UIBETPYRT B BaKyyMe,
IIoJlydas CHPOM NPOLOYKT B BMIEe TBepIOI'O BelleCTBa He COBCeM OeJloTo
uBeTa. CHpyo CMeChb OUMIalT, MCIHOJNb3yA  QJem—-xpoMaTorpaduno,
ucnosyib3yss 3% [7 M NH; B MeOH]/DCM B KauecTBe DJI0CHTAa, IIOJIydad
YKas3aHHOe B  3alOJIOBKe COenOMHEeHMe B BUIE  CTEeKJoODpasHOoTO
TBEPOOTO BemecTBa OJienHo xeJrToro nBera (0,534 1, 23% BHXOI) .
XX-MC: Re 0,75 mmu; MC m/z 377,3 [M+H]T [Cnoco6 A]. 'H AMP (400
MI'u, IMCO-ds) o6 M.m. 9,99 (mmp. ¢, 1H), 7,88 (m, J=8,59 Iu,
1H), 6,54 (m, J=2,53 Twu, 1H), 6,50 (om, J=8,34, 2,27 Tu, 1H),
4,34-4,25 (m, 1H), 3,86 (c, 3H), 2,94 (¢, 3H), 1,59 (&mzm,
Jg=11,62, 3,03 Tu, 2H), 1,40 (7, J=12,38 Iu, 2H), 1,26 (mmp. cC,
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1H), 1,20 (c, 6H), 1,08 (c, 6H).

Crammga 2 3-MeTOoKCU—4- (5- (MeTUI (2,2, 6, 6—

TeTpaMe TUJINIUIIEPUOMH-4-1JI) aMUHO) =1, 3, 4—-THrannuasoji—2-W1il) GeHnJI
TPUOTOPMETAHCYJILOOHAT ¢

[lepeMemrBaeMy CYCIIEH3MIO 3-MeTOoKCU-4- (5- (MeTUII (2,2, 6, 6-

TeTpaMe TUJINUIIePUINH-4-1JI) aMMHOo ) —1, 3, 4—-Tuanuasoyi-2-1Jl) eHoJia
(533 Mmr, 1,416 mMmoJsis) m TEA (493 wmxi, 3,540 mMosisr) B DCM (15
MJI) B aTMocdepe as30Ta oxXJaXmawT Ha 0OaHe CO JBOIOM U HOOaBJIAT
1,1, 1-tpudTop-N-dpeHns—N-
( (TpudTOPMETUII) CYJIEDOHMII) METAHCYJIEQOHAMMUL (531 MI, 1,486
MMOJIB) . IIOJIyUeHHYK CMeCh IIepeMellMBalT IIPpM TeMlepaType JeOsHOu
BaHnu B TeueHue 10 MMHYT, 3aTeM IIpM KOMHATHOM TeMIepaType B
TedeHMe 18 uYacop. IloJydeHHYI pPeaKIMOHHYK CMechk pa3baBiasoT DCM
(35 MJI) M TIPOMEIBAKT HACHIEHHBM BOIHEM pacTBopoM NaHCOs: (20 i) .
OpraHuueckue ©GasH pasnesydgnT, MCIONbL3YAd pasmeuTelss oGas, U
KOHLUEHTPUPYIT B BakKyyMe, I[IOJIydas CHPOM MNPOOyKT B BMIE TBePIOTO
BemecTea 0eJijoro uBeTa. CHPOY HNPOOYKT IIpeldBapUTeJIbHO abcopbupyoT
Ha CcuUIMkKaresje M OUMIIAKT, MCHOJNb3yA QJjem-xpoMaTorpadmio Ha
cuMKareje, MCIOOJNbL3YS TpaimedHt 0-10% MeOH/DCM B TeueHue 18
MUHYT, I[IOJIydad yKas3aHHOe B 3al0JIOBKe COeOMHEHMe B BHUIe TBepIOoIo
BemecTRBa OJenHo Xxejitoro usera (0,577 1, 77% BHXOD). XX-MC: Rt
1,12 vmu; MC m/z 509,3 [M+H]*® [Cnoco6 A]. 'H AMP (400 MI'u, IMCO-
d¢) &6 mM.m. 8,24 (m, J=8,59 Iu, 1H), 7,42 (m, J=2,53 Twu, 1H),
7,21 (mm, J=8,84, 2,27 Tu, 1H), 4,44-4,33 (m, 1H), 4,00 (c,
3#H), 2,99 (¢, 3H), 1,62 (m, J=9,60 Tu, 2H), 1,43 (T, J=11,62
I'u, 2H), 1,28 (mmp. c¢, 1H), 1,22 (¢, 6H), 1,09 (c, 6H).

Cramua 3: b-(2-mMeTokcu—-4- (l-meTun-1lH-nupazon—4-wmi) eHnI) —
N-meTun-N- (2, 2, 6, 6-TeTpaMe TMINUIepuInH—4-wmi) -1, 3, 4—-Tuanmasoi—2-—
aAMMIH @

K mnepememmBaeMoMy pacTeBopy l1-mMeTtui-4-(4,4,5,5-TeTpameTrmii-
1, 3, 2-nnokcaboponaH-2-wi) - 1H-tmpazsosga (177 wMmr, 0,849 wMmMoab) u
TpUdTOPMEeTaHCYJILEoHATA 3-MmeTOoKCU—4- (5- (MeTUJI (2,2, 6, 6—
TeTpaMe TUIIIUIIePUOVNH-4-1JT) aMUHO ) —1, 3, 4—-Tuanuasoli-2—Wil) QeHnuia
(332 Mmr, 0,653 MmMmoJib) B mmMokcaHe (4 win) pobasiasgioT Pd(PPhs)as (38

M, 0,033 MmoJib) 3aTeM pacTeop NazCOs (208 wMr, 1,958 wMMOJIB) B
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Bone (1 wu). IloJlydeHHYK CMECEH [IPOOYBaKOT a30TOM, I'e€pMeTU3IUPYRT,

" HarpeBawoT npu 120°C B TeueHue 30 MUHYT B YCIJIOBUAX
MVUKPOBOJIHOBOT'O OBJIy4YeHNs . [ToJy4yeHHYD PeaKLVOHHYI CMeCh
paszbapiganT EtOAC (100  mut) M I[OPOMEEBAKT  BOIOOMU (50  w) .
OpraHnueckue ¢as3s pa3nesidoT, cymaT Han MgS0s4, u duiabpTpyoT. K
IoJIydeHHOMY OuiabTpaTy mpobarJjasiorT SiliaMetS DMT (541 wmr, 0,61
MMOJIB/ T, 0,33 MMOJIL) M IIOJYUEHHYID CYCIeH3MI IIepeMelMBaloT IpK
KOMHAaTHOM TeMIepaType B TeueHMe 18 uyacosn. SiliaMetS DMT
YOaJIgioT, WCHOJb3YyS BaKyyMHYD OMILTpalivio, OpoMHBaklT ELtOAcC, wu
IOJIYUEeHHEM OQUILTPAT KOHUEHTPUPYIT B BakyyMe, IIoJydas CHPOU
IPOOYKT B BMIe TBEePIOT'O EBellecTBa OJIeOIHO XeJTOoTo LBeTa. CHpPOM
MaTepMalyl I[IepeKpUCTaJIJIM30BEBAKT n3 MeOH (3 MII) , noJjiyyasa
yKaszsaHHOe B 3al'0JIOBKe COeIMHEeHMe B BMIe TBepIHOI'O EBelleCTBa
Besioro uBera (0,166 1, 57% BHxXOO). XX-MC: R: 0,86 mmH; MC m/z
441,4 [M+H]* [Cnioco® A]. H aMP (400 MImu, IOMCO-ds) & m.m. 8,27
(¢, 1H), 8,05 (m, J=8,08 T'u, 1H), 7,98 (¢, 1H), 7,37 (m, J=1,52
I'un, 1H), 7,29 (gm, J=8,59, 1,52 Tu, 1H), 4,35 (77, J=12,38,
3,28 Ty, 1H), 3,99 (c, 3H), 3,88 (¢, 3H), 2,97 (c, 3H), 1,61
(pm, oJ=11,87, 3,28 Tw, 2H), 1,41 (v, J=12,13 Twu, 2H), 1,26 (c,
1H), 1,21 (c, 6H), 1,09 (c, ©6H), LC-MS: Rt 1,60 mmH.; XX-MC: Rt
1,60 mmu; MC m/z 440,4 [M+H]* [Cnoco® B]. HR-MC: R¢ 1,43 mmy; MC
m/z 441,2419 [M+H]* [Cnoco6 C].

Vcnonpsys crnocob HnpuMmepa 6, MCIOJb3YyS COOTBETCTBYKINUE

MCXOIOHEIE MaTeplMalJlbl, IIOJIYyYalT CcJlelyllnMe COeldVHEeHMA:
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KXMC M+1,
[Ipumep CoennHeHNe 1H AMP 400 Mru
Rt, Crnioco®
1H aAMP (400 MIu, IMCO-ds) O M.m. 13,03
\
%N‘C;”” (mp. c, 1H), 8,32 (mp. c, 1H), 8,05
SN
7@(&«“ (m, J=8,08 Twu, 2H), 7,41 (m, J=1,52 Tu,
N ® 1H) 7,34 (nno J=8, 08 1,52 Tu 1H)
HNl ] 427, 3, 0,51 ’ ’ ’ 7 ’ ’ ’ ’
7 4,35 (o7, J=12,44, 2,97 Tu, 1H), 4,00
5- (2-MeToxcy (1H-mmpason-4-wi) benw) - | MAH. D
(c, 3H), 2,98 (c, 3H), 1,61 (oo,
N-MmeTmJj-N- (2,2, 6, 6—
J=11,87, 3,28 TITu, 2H), 1,47-1,36 (M,
TeTpaMe TUInullepunuu—4-wmi) -1, 3, 4-
2H), 1,27 (mmp. c¢, 1H), 1,21 (c, 6H),
THaIVa30JI-2—-aMUH
1,09 (c, 6H)
I AMP (400 MI'i, IMCO-ds) & ™M.m. 8,19
\QH (m, J=8,08 Tm, 1H), 7,80 (a1, J=7,07 T,
N
SN, 1), 7,48 (m, J=1,52 Tu, 1H), 7,44 (&om,
v
O o J=8,08, 1,52 Tu, 1H), 6,83 (m, J=2,02
I
. N 4e8,4, 0,48 |14y, 1H), 6,67 (mm, J=7,07, 2,02 T,
4- (3-meTOokCU-4- (5b-MeTH1 (2,2, 6, 6— MMH. D 1H), 4,44-4,34 (m, 1H), 4,05 (c, 3H),
TeTpaMe TUIINUIIePUOUH— 4 -14J1) aMUHO — 3,47 (¢, 3H), 2,99 (¢, 3H), 1,01 (mm,
1,3, 4-mrnagmuasoi—-2-mi) beHmi) —1- Jg=12,13, 3,03 Iy, 2H), 1,42 (v, J=12,13
MeTuInupuouua-2 (1H) —on I'm, 2H), 1,28 (uwmp. ¢, 1H), 1,22 (c,
oH), 1,09 (c, ©H)
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1H AMP (400 MIw, JIMCO-ds) O M.m. 11,93
\Aijr (mp. ¢, 1H), 8,10 (m, J=8,08 ITu, 1H),
N 7,95 (mm, J=9,60, 3,03 TIu, 1H), 7,89
i c|> (n, o=2,53 T'u, 1H), 7,35 (m, J=1,52 Tu,
HO 454, 4, 0,46
1), 7,29 (gmm, J=8,34, 1,77 Tu, 1H),
0,45 (m, J=9,60 Iu, 1H), 4,42-4,33 (M,
1H), 4,02 (¢, 3H), 2,98 (c, 3H), 1,63

5- (3-meTokCcu-4- (5-meTui1 (2,2, 6, 6- MMH. D
TeTpaMe TUJINUIePUONH-4-11JI) aMUHO —

1,3, 4-Tnagnaszoyi-2-1J) GeHWJI) IUMPUINH—
(mp, J=9,09 Twu, 2H), 1,44 (o, J=11,12

2-0J
I'm, 2H), 1,23 (c, 6H), 1,10 (c, ©6H)
H AMP (400 MI'u, IMCO-de¢) & M.m. 8,29
\QH (m, J=2,53 Tu, 1H), 8,12 (m, J=8,08 Tu,
N
N 1), 7,95 (mm, J=9,35, 2,78 Tu, 1H),
3
SN (Iy 7,37 (m, J=1,52 Tu, 1H), 7,31 (oo,
© 408,14, 0,48 | J=8,34, 1,77 Iu, 1H), 6,51 (m, J=9,60

5- (3-mMeTokCH-4- (5-MmeTH (2,2, 6, 6— MMH. D I'm, 1H), 4,41-4,32 (M, 1H), 4,03 (c,
3H), 3,53 (¢, 3H), 2,98 (c, 3H), 1,6l

Jg=11,87, 3,28 Iu, 2H), 1,42 (T,

TeTpaMeTWIIIIUIIE PV OMH — 4-1J1) aMMHO—

1,3, 4-Tuaogmasz3oi—-2-mj) peHmy) - 1- (oo,

Me TUIupnouH-2 (1H) —oHn J=12,13 TIw, 2H), 1,27 (mmp. ¢, 1H),

1,21 (c, ©6H), 1,09 (c, ©6H)
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IH AMP (400 MI'wm, [OMCO-ds) & M.m. 8,21
f]/E:j:} (¢, 1), 7,92 (¢, 1H), 7,57 (c, 1H),
gl 425,4, 0,49 7,54-7,46 (M, 2H), 4,34-4,24 (M, 1H),
H N-MeTus-5- (2-MeTui-4- (1-MeTui-1H- MUH. D A A A
3H), 1,69-1,57 (M, 2H), 1,44 (T,
nmupasoyi-4-mi) pedus) -N- (2,2, 6, 6- =11,87 Tw, 2H), 1,21 (c, 6H), 1,10 (c,
TeTpaMeTuJInunepugni—-4-wmia) -1, 3, 4- 6H)
TMaIMa30JI—2—aMVH
S"N 1H aMP (400 MI'w, [OMCO-ds) & M.m. 8,26
o O” (n, J=8,59 Tu, 1H), 7,91 (mm, J=8,34,
PN Fiy 1,77 Tw, 1H), 7,85-7,81 (M, 2H), 6,81
12 1-Merym-4- (4- (5- (MeTum (2,2, 6, 6- SRS Dbt R2,02 Tu AR, 6,65 tam ST 0T,
rere MMH. D 2,02 T™u, 1H), 4,36-4,27 (M, 1H), 3,47
TeTpaMe TUIINIUIIEPUINH- 4 ~-1JI) aM/HO ) — (c, 3H), 3,04 (c, 3H), 1,65 (m, J=11,62
Ly 3, 4-TMannasos-2-ui) - 3= I, 2H), 1,52-1,40 (M, 2H), 1,21 (mp.
(TpudTOPMETOKCHU ) QeHMII) IMpuanH—2 (1H) - c, 6H), 1,10 (mp. c, 6H)

OH
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\Ciw H AMP (400 MIm, IMCO-ds) & Mm.m. 12,37

$ : (mp. ¢, 1H), 8,10 (m, J=8,08 Iu, 1H),

a {w 7,06 (¢, 1H), 7,04-7,00 (M, 1H), 4,41-

13 HN 329,2, 0,474,322 (m, 1H), 3,96 (c, 3H), 2,98 (c,

5-(4- (3, 5-guMeTui-1H-upasos-4-ui) - MAH., D SH), 2,29 (mmp. c, 3H), 2,24 (mmp. c,

2-MeTokcupeHms1) -N-MmeTmji-N- (2,2, 6, 6-— 3H), 1,6z (m, J=10,61 Tu, 2H), 1,42 (=,

TeTpaMe TUInuIepunuu—-4-mi) -1, 3, 4- J=11,62 Tu, 2H), 1,27 (mp. c, 1H),
TUAIABO -2 — AMIH 1,22 (¢, 6H), 1,09 (c, ©H)

H AMP (400 MIu, IMCO-ds) & m.m. 8,27

Sl:(:«é{“ (c, 1H), 8,05 (m, J=8,08 I'u, 1H), 7,98

fj)i:itf (¢, 1H), 7,37 (m, J=1,52 Tu, 1H), 7,29

”;;' P 79,4, 0,50 | BB 07859, 1,52 Tu, 1H), 4,35 (77,

14 Jg=12,38, 3,28 Twu, 1H), 3,99 (c, 3H),

5-(2-MeTokcu-4- (1-MeTuy—-1H-TIMpa30JI— MUH ., D 3,88 (c, 3H), 2,97 (c, 3H), 1,61 (mm,

4-wn) ernn) ~N-MeTmi-N- (2, 2, 6, 6- J-11,87, 3,28 Tu, 2H), 1,41 (v, J=12,13

TeTpaMeTuInunepuana—4-wmi) -1, 3, 4- ru, 2H), 1,26 (c, 1H), 1,21 (c, 6H),

THaOMa30JI—2—aM/H 1,09 (c, 6H)
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puMmep 15: CuHTe3s 2- (5-(MeTmi (2,2, 6, 6-TeTpaMeTUJININUIIEPUONH-
4d-wmi) amubo) -1, 3, 4—-Tuagnaszsoyi—-2-ui) —-5- (1-MeTui—-1H-nupaszoji-4-

ni1) eHoJia:

\
N NH
S
\N'
N/] OH
N

K  nepemMemmpaeMoMy  pacTeBopy  5—(2-MeTokcu-4- (1-mMeTmi—1H-
nupas3oji—4-mi) peHmy) —-N-MeTusn-N- (2,2, 6, 6—-TeTpaMe TUJIINIUIIEPUOANH-4 -
mi)-1,3,4-tnagmuazoji-2-amMmmHa (129 mr, 0,293 MMmMoJb) B NMP (3 MI)
nobasiagT Na2C0s (47 mr, 0,439 mMmMoJib), =aTeM pobdaBijgiT PhSH (35
MrJI, 0,337 wMMoJb) . IlOJIYYEeHHYK CMECh TEPMEeTUIUPYIRT, pPeaKTop

OTKauMBawT ¥V CHOBa 3allOJIHAKT a30TOM (XB), 3aTeM Hal'peBaklT IIpU

190°C B Teuenue 20 MMUHYT B YCJOBUSX MUKPOBOJIHOBOTO OOJIYyUeHMUS.
[ToJlydeHHY  PeaKIUMOHHYI cCMecChb paszbarjganT MeOH (10 1) nu
OUIETPYIT Uepe3s LeJUT. I[loJIydeHHHM OUIIBETpaT NOOKUCIAT, OobaBiias
YKCYCHYK KUCJIOTY (3 ™) M I[IoMemawnT B 2 I KapTpulx SCX
(IpeIBapUTEJIbHO YyBJaxHeHHHY MeOH) . Kaprpumx npowmeBailnT MeOH (15
MJI) ¥ KOPOTKO HOpoMuBaionT 7 M NH:z B MeOH (15 mj). MeOH/NHs ymaJjgoT
B BakyyMe, IIoJiydasd CHpPOM I[NIpPOIOYKT B BMIe TBepIOTl'O BeleCTRa
KOPUYHEBOTO LBeTa. CHpOM MaTepMalJl OUMIMAT, MCIOJL3Yyd YO-
yIopaBJjdeMyl IOpelapaTuBHyl B3XX B OCHOBHEX YCJOBUAX (5 ™M
NH40H) , cobupas opakuum nOpmu 352  HM, rnoJjlydyasa yYKa3aHHOe B
3aT0JIOBKE COeIMHEeHMe B BUIEe CTeKJooDpasHOT'O TBepHOoT'0 BelleCTBa
BijlenHo kopuuyHeBoTro upera (0,096 1, 77% BEXOHO). XX-MC: R: 0,88
MMH; MC m/z 427,2 [M+H]* [Conoco® A]. H AMP (400 MI'u, IMCO-ds) ©
m.n. 8,13 (¢, 1H), 7,86-7,78 (m, 2H), 7,17-7,10 (M, 2H), 4,35-
4,25 (m, 1H), 3,87 (¢, 3H), 2,99 (¢, 3H), 1,62 (mm, J=11,87,
3,28 Tu, 2H), 1,43 (7, J=12,13 Tu, 2H), 1,21 (¢, 6H), 1,09 (c,
6H) . XX-MC: Rt 1,69 mmy; MC m/z 427,4 [M+H]* [Cmooco® B].

HR-MC: Rt 1,49 mvmu; MC m/z 427,2660 [M+H]* [Cnoco® C].

Vcriosie3y 4 CIIOCODEL IpUMEPOR © nu 15, MCIIOJIbL3Y A
COOTBETCTRYKIME MCXOOHEE MaTepHraltl, [IoJIy4amnT crenypmue

COeIIMHEHNMA
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KXMC M+1,
[Ipumep CoennHeHNe 1H AMP 400 Mru
Rt, Cnioco®
1H AMP (400 MI'u, IOMCO-ds) & M.z.
8,47 (m, J=2,02 TITu, 1H), 7,99
:(NQH (m, J=8,59 Tu, 1H), 7,78-7,73
$TN
Nﬁ (m, 1H), 7,47 (m, J=1,52 Tu,
6 <:} OH 413, 3, 0,55(1H), 7,36 (m, J=8,59 TIu, 1H),
MMH. D 6,58-6,53 (M, 1H), 4,33 (T,
2 (b-meTuin (2,2, 6, 6-TeTpaMe TUJINIUIIePUINH— 4~
J=12,13 Tw, 1H), 2,99 (c, 3H),
mJI) amMmuo) -1, 3, 4-mMmaguazoji-2-mj) -5- (1H-
1,69-1,58 (M, 2H), 1,47 (T,
nrpasoJi-1-mi) GeHoJ
J=12,13 Twm, 2H), 1,23 (c, 6H),
1,12 (c, ©6H)
H AMP (400 MI'u, [MCO-ds) 8 M.gz.
\NQH 8,16 (m, J=2,53 Tu, 1H), 17,88
i, (m, 0=8,08 Tu, 1H), 7,79 (4,
N
~n on J=9,35, 2,78 Tu, 1H), 7,19-7,12
- o 454,4, 0,47 | (v, 2H), 6,49 (m, J=9,09 Tu,
5-(3-muopoxkcu-4- (5- (meTui (2,2, 6, 6- MH. D 1H), 4,37-4,28 (M, 1H), 3,51
TeTpaMe TUIINUIIepUuInH—4-1i1) amMmmHo) -1, 3, 4- (¢, 3H), 3,00 (¢, 3H), 1,69-
THaOuas0JI—2-uil) beHuI) — 1 ~Me TUMIIIINPUOVNH— 1,58 (M, 2H) , 1,54-1,37 (M,
2 (1H)-oH 2H), 1,23 (c, ®6H), 1,11 (ump.

c, ©6H)
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H AMP (400 MI'u, IOMCO-de) & Mm.m.

\’<j§H 8,00 (m, J=8,08 Ty, 1H), 7,77
TfN (m, J=7,07 Tu, 1H), 7,27-7,20
o mN (mMm, 2H), 6,61 (m, J=2,02 Tu,
N 454,3, 0,48|1H), 6,51 (mm, J=7,07, 2,02 Tu,
4- (3-tupgpoxrcu-4- (5- (mMmeTni (2,2, 6, 6- MUH. D 1H), 4,40-4,29 (M, 1H), 3,45
TeTpaMe TUJINUIepuInH—4-mui) ammHao) -1, 3, 4- (¢, 3H), 3,00 (c, 3H), 1,66-
THaAOMa30JI—-2-WJ) PeHnJI) — 1 ~Me TUIINNPUOVH— 1,60 (M, 2H), 1,45 (v, J=11,87
2 (1H) —oH I'm, 2H), 1,22 (c, ©6H), 1,10 (c,
6H)

IH AMP (400 MI'u, IMCO-ds) & M.ZI.
11,83 (mmp. ¢, 1H), 7,88 (&m,

_}'<j%H J=8,59 TIu, 1H), 7,80 (nzm,

S

N J=9,60, 2,53 Tu, 1H), 7,71 (m,
N or 440,4, 0,45|J=2,02 Tu, 1H), 7,16-7,09 (M,

HO

MMH. D =
5- (3-rumpoxkcu—4- (5- (MmeTmi1 (2,2, 6, 6-2 2H), 6,44 (m, J=9,60 Tm, 1H),
4,306-4,277 (M, 1H), 2,99 (c,
3H), 1,67-1,59 (M, 2H), 1,50-

1,37 (m, 2H), 1,22 (c, ©6H),

TeTpaMe TUIINUIepUInH—4-1mi) amMmmHo) -1, 3, 4-

THaOMas30JI—2-1Jl) QeHWUII) IUPUOVH= 2~ 0JI

1,10 (c, ©H)
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Mpymmep 20: CuHTe3 3-(5- (MeTMi (2,2, 6, 6-TeTpaMe TUJIIIUIIEPUIVH—~

d-yy1) ammHoO) -1, 3, 4—-TManomMas30Ji-2-UJIHadTaJInuH-2, 7-OouoJia:

N NH
s,
N,

”
OH

Cranmusga 1: 7- (BeHBUIIOKCHU) —6— (5- (MeTMII (2,2, 06, 6—

HO

TeTpaMe TUJIINUIepUOIMH-4-1JI) aMmuHo) -1, 3, 4—-Tuairnas0oji—-2-uJIHadTaJIMH—2 —
oJI

K repeMelEaeMOMy pacTBoOpyY 7- (BeHBMIIOKCH) -6-(4,4,5, 5-
TeTpaMeTuJi-1, 3, 2-anokcabopoJlaH—2-WJI) Ha@TaJIMH—-2—0JIa (73 MI,
0,195 Mmosip) m 5-6poM-N-MeTun-N- (2,2, 6, 6—-TeTpaMe TUIINUIIEPUOANH—4 -
i) -1, 3, 4-Tuagnaszsojyi-2-aMrHa ([IPOMeXyTOUHOe coelnHeHure 4) (84
Mr, 0,150 mMmoJsis) B IOMoOkKcaHe (2 M) pobamidgioT Pd(PPhs)as (3,5 mr,
0,003 mMmoJp) 3areM pacTBop Na2C0z (63 mMr, 0,599 mMmMmoJB) B BOIE
(0,5 ™). IlodydeHHYK CMECH IPOOyBakT as30TOM, TIepMeTU3UPYRT, U
HarpeBaoT Ipu 120°C B TeueHme 1 Yaca B YCJOBMAX MUKPOBOJIHOBOTO
oBJyuyeHrd. IlOJIydeHHYK pPeakKUMOHHYK CMeChb pasbasjugpT MeOH (20
MII) , OWUIBTPYIT UYepe3 WMIPHULIEeBON QUIILTP, W IIOJYUYEeHHBM OUIIbLTPAaT
KOHIEHTPUPYIT B BakyyMe, IOJIydas CHPOMY MNPOIOYKT.

CEHpPYKD CMeChb IIpenBapUTesJIbHO abCcopOUpPYyKT Ha CUIMKareje u
OUuMIalT, MCIOJB3YS 12 T KapTPpUIX C CUIMKareJeM, MWCIOJIb3yH
cucremy ISCO CombiFlash, ocymecTBJISS I'palMeHTHOe »BJonupoBaHme 0-
10% MeOH/DCM B TeueHMe 15 MHHYT. COOTBETCTBYIME (QpaKLUMA
O0OBENMHAKRT U KOHLEHTPUPYKRT B BakyyMe, IIoJlydas YKa3aHHOE B
3aT0OJIOBKE COEeIMHEHMEe B BUIE CTEeKJOoODpasHOTO TBEepHOT'0 BelleCTBa
xeJiTroro HBeTa (51 M, 67,8% BHxOnm). XX-MC: Re 1,04 mmu; MC m/z
503,4 [M+H]* [Cnoco®6 B]. H aMP (400 MImu, IMCO-ds) & Mm.m. 9,92
(¢, 1H) 8,53 (¢, 1H) 7,81 (m, J=9,09 T'u, 1H) 7,56-7,63 (M, 2H)
7,32-7,48 (m, 4H) 7,08 (m, J=2,53 Tu, 1H) 6,97 (om, J=8,84,
2,27 Tu, 1H) 5,33 (¢, 2H) 3,92 (mmp. c, 1H) 2,94 (c, 3H) 1,69-
0,97 (mmp. M, 16H).

Crammsa 2 3-(5-(mMmeTui (2,2, 6, 6-TeTpaMe TUIINUIIEPUOUMH—4 —

W) aMuHo) -1, 3, 4-Tuaigna30Ji-2-uJI) HapTaJluH—-2, /—OMoJI
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K nepemMmemmBaeMOM, OXJiaXIaeMoOM Ha ©OaHe CO JIBOOM CYCIeH3UU
7- (BeH3UIIOKCHU) —6— (5— (MeTUJI (2, 2, 6, 6—-TeTpaMe TUJINIUIIePUOMH—4 -
W) aMuHo) -1, 3, 4-Truagrna3oJi-2-ujJHadTalnuH-2-0oJia (49 MT', 0,112
MMOJIB) B DCM (2 w™MJ) B aTMochepe aszoTa npobamjgwoT BBrs (1 M
pacteop B DCM, 0,56 w™ia, 0,56 wmMvoJb). IIOJIyUeHHYIR PeaKLUMOHHYIO
cMech TacaT, Inobamigas MeOH (2 ™), ¥ TIOJyYeHHEM pacTBOP
HaTpeBalnT IO KOMHATHOM TeMlIepaTypH, 3aTeM IoMemanT B 1 T
KapTpuIx SCX (MpenBapmUTeJILHO YBJIaXHEeHHEM MeOH) . Kaprpuox
npoMelealT MeOH (~15 mi), 3aTeM KOpOoTKO IpoMmeBawnT 7 M NHs B MeOH
(~10 wi1). MeOH/NH: ymajgioT B BakyyMe, IIOJIyuasd CHPOM IIPOIOYKT.
CHpOM HOPOOYyKT IoMemailnT B cMechb 1:1 MeOH:IMCO (2 w™i), OWMILTPYIOT
yepes  MOPULEBOW  OUILTP, M HOOJIYUYeHHHM  QuUILTpaT  OuMmamnT,
MCIIOJIE3Y 4 IpernapaTruBHYID BROXX, B HelTpallbHEX YCIJIOBUAX,
OCYIIEeCTBJIAA TpalMeHTHoe sJjoMpoBaHMe 10-90% MeCN/Boma B TeueHHUe
15 vuuyT. COOTBETCTBYWIMEe OQpakuuy OOBeIVHAKT M KOHLUEHTPUPYKRT B
BakyyMe, Iojiydad YKa3aHHOe B 3alOJIOBKe COeIMHEeHMe B BUIe
TBEPIOTO BelleCTBa TEeMHO 3eJIeHOTO/KOpMuHeBOTO IliBeTa (20,6 wMT,
49,2% Boxom). XX-MC: Re 0,85 mmu; MC m/z 413,3 [M+H]* [Cnoco®
B]. H AMP (400 MI'wu, IMCO-ds) O M.m. 10,92 (mmp. ¢, 1H) 9,81
(mmp. <, 1H) 8,31 (¢, 1H) 7,74 (m, J=9,09 Ty, 1H) 7,07 (c, 1H)
6,87-6,94 (M, 2H) 4,25-4,34 (M, 1H) 3,01 (c, 3H) 1,64 (om,
Jg=12,13, 3,03 Ty, 2H) 1,45 (v, J=12,13 Tu, 2H) 1,22 (c, 6H)
1,10 (c, 6H).

Vcnosnbzya crnoco® mnpuMepa 20, MCIOJIb3YyA COOTBETCTBYKIMUE

MCXOIOHEIE MaTeplMalJlel, IIOJIYyYaklT cCJlelyllmMe COeldVHEeHMA:
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KXMC M+1,
Ipumep CoennHeHNe 1H AMP 400 Mri
Rt, Cnioco®
NH
Hll.
iy IH aMP (400 MIt, OMCO-de) & M.m. 8,34
N
s~ (c, 1H), 7,75 (m, J=9,09 Tu, 1H),
N 355,1, 0,44|7,07 (c, 1H), 6,95-6,86 (M, 2H),
21 HO OH
MUH. D 3,70 (mm, J=9,85, 6,82 Tu, 2H),
3-(5-((3aR, 6alS) —TexcarugponmppoJio [3, 4-
(5-((3aR, 6as) APOIAPPOIIO [ 3, 3,33-3,26 (M, 2H), 2,98-2,85 (M,
cloupponi—-2 (1H) —un) -1, 3, 4—THanrasoji—-2—
] vpp (1H) =) =1, 3, a AH), 2,70 (m, J=8,08 Tu, 2H)
W) HadTaluH-2, 7-O1oJl
1H aMP (400 MI'u, IMCO-dg) & wMm.m.
\N,é:.q 11,08 (mmp. ¢, 1H), 8,76 (m, J=12,13
Sj\fN I, 1H), §,55 (c, 1H), 7,91 (m,
N
., 397,3, 0,60 |J=8,08 Tu, 1H), 7,82-7,72 (M, 2H),
MMH. D 7,48-7,43 (m, 1H), 7,37-7,31 (M,

3-(5-(meTun (2,2, 6, 6-TeTpaMe TUINUIIEPUIONH—
4-ui) ammHo) -1, 3, 4—-Tragmnazsoy-2-—

W) HadTalnH-2-0JI. HHBr

2H), 4,63-4,53 (M, 1H), 3,08 (c,
3H), 2,03-1,90 (M, 4H), 1,50 (c,

6H), 1,45

(c, ©H)




23

\M4C:%H
s:§N
o
N/ OH
3-(5-(mMeTnn (2,2, 6, 6-TeTpaMe TUJINIUIIEPUIOUH

4-mi) ammHo) -1, 3, 4—-Tragmnasoj—-2-

MJI) XMHOJIMH—2—0JI

24

\N QH
=N s
Yo
OH
2= (5-(mMeTun (2,2, 6, 6-TeTpaMe TUJINIUIIE PUIVH—

4-ui) ammbo) -1, 3, 4—-Ttrnagmnazson-2-mia) —4- (1H-

nrpasoJi—-1-wui) GeHoJ

(400 MI'm, IMCO-de)

Jg=7,07 Tuw, 7,62-7,56
J=8,59 I,
4,41-4,31
1,68-1,55
Jg=11,62 Tu,

J=7,58 T,

(400 MI'n, IMCO-de)
Jg=2,02 Tu,
1,72-17,64
J=8,59 TIu, Jg=2,02 Twu,
4,38-4,29
Jg=11,62,

Jg=12,13 T,
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[IpuMep 25: CuHTes 5-(2-xJyop-4- (1-MeTmi—-1H-tiupa3zoj—-4-
wi) dennir) —~-N-meTuii-N- (2, 2, 6, 6—-TeTpaMe TUInuIepuania—4-wmi) -1, 3, 4-

THMagMa3oJi—2—aMMHa

\
N
cl s’\<
S IN
N
7
N
/
Cramusa 1: 5-(4-6poM—2-xJjiopdenHns) -1, 3, 4—-THagMa30JI-2—aMUH :
[lepeMemBaeMyld CcMecCh 4-0poM-2-xJIOpOeH30MHOM KUCJIOTH (2 T,
8,49 w™MMoOJB) ™M TuUApa3uMHkapboTmoammpma (1,161 ©, 12,74 MMOJB)
oxJlaXImalnT B aTMocdepe aszoTa Ha 0OaHe CO JBOOM. 3aTeM II0 KallJlaM

DoBaBJIAgIT POC1s (2,375 ™, 25,5 wMMmoIis) . ITocJie OKOHUaHUA

Do0aBJIeHMS IIOJIYUeHHYID pPeaKUMOHHYKD CMeCch HaTrpeBaloT m»mo 78°C u

OCTaBJIAKT Inpm IepeMelliBaHUNM B TedeHNre 3 dacos. [TOJIyYeHHYIO
PEaKRLIMOHHYIO CMeChb oCTaBJIAKRT OoXJIaXIOaTbCA oo KOMHAaTHOM’
TeMIIepaTyPEI, 3aTeM OoXJIaxXomawnT najiee Ha OaHe co JIBIOM.

PeakKLUMOHHYK CMeCchb TIacaT, nobaBJjsgg CcMech Jibga M Bonw (50 i),
rnoJiydas CMOJIOOBpas3Hyl MaccCy TBepnoe BemecTBO/cMoJia. [loJIydeHHHM
MaTepuas obpabaTHBaLT YJIbBTPAas3BYKOM B TedeHue 1,5 dyaca, u
[IOJIYUEHHYID CYCIEeH3UuI paszBaBigoT OONOJHUTeIbHO 50 MI BOOH U
CYCIEeHIMPYIT B TeueHMe 16 yacoB. CyCHeH3MD (UIBTPYIT B BakyyMe,
¥ TBepIOoe BeMeCTBO IIPOMBIBAIT BOIOM, 3aTeM CHOBa CYCIEHOIUPYIT B
HaCHIIEHHOM BOIHOM pacTBoOpe NaHCOs (100 MII) . CyCIIeH3UI
CYCIEeHIVPYRT B TeueHMe 30 MMHYT, 3aTeM QUIBTPYIT B BakKyyMe WU
IPOMEBAIT BOOOM, IIOJIyUas CHPOM NPOOYyKT B BMIEe TBepOOI'O BelecTBa
He coBCeM BeJioro uBeTa. Crlpoi NIPOOYyKT IpenBapuTeNIbLHO
abcopObupyrRT Ha cumkarese n OUMIIAKT, VCIIOJIbE3Y 4 bJiem—
XpoMaToTrpadmrio, MCIOJIL3YS TpalMeHTHOe sJmoupobanHue 0-10% MeOH/DCM
B TeueHre 30 MMHYT, IOoJIydyasd yYKa3aHHOE B 3al'OJIOBKe COeIMHEHME B
BYOEe TBEePIOTO BemecTBa OJeOHO XeJITOTO/He CcoBceM OeJlIoTo IBeTa
(1,087 v, 44% BHxOnO). XX-MC: Rt 1,09 mmu; MC m/z 292,0 [M+2H]*
[Crmoco® A]. H AMP (400 MI'u, IMCO-ds) O M.m. 7,96 (m, J=8,59 TIu,
1), 7,91 (@, J=2,02 Iy, 1H), 7,68 (mm, J=8,59, 2,02 Tu, 1H),
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7,51 (c, 2H).

Cranusa 2: 2-0poM—-5- (4-0OpoM-2-xJjopbeHnit) -1, 3, 4-TrManmuasoJl:

5- (4-0pomM-2-xJjopbeHnit) -1, 3, 4—-TruanmaszoJi—2—aMuUH (1,087 T,
3,74 MMOJIB ) OODaBJIAKT IopLUU AMU B TeueHue 5 MUHYT, K
lepeMellMBaeMoMy pacTBopy CuBr: (1 r», 4,49 wmvmoJss) m  t-BuNO»
(0,661 myu, 5,61 Mmmosab) B MeCN (11 mMJ) B aTMocdhepe aszoTa. Ilocye
OKOHUaHMA »JoBaBJIeHMSA IIOJIYUEHHYK pPeaKIMOHHYI CMeCh IIepeMelMBalT
Ipy KOMHATHOM TeMIepaType B TeueHuMe 18 yacor. IoJIydeHHYO
PeaklMOHHYI CMeCch TaciaT, »0obaBJgda HACHIMEHHBM BOIHHM pPacTBOP
NH4C1 (40 wi1) m skcrparupyirT EtOAc (100 wmi) . OpraHudueckue o¢Qaswl
paszmenqanT, cymaT Han MgSO; ¥ duiabTpyoT. OMIETPAT KOHLEHTPUPYIOT
B BakKyyMe, IoJlydyasd YyKa3aHHOe B 3alOJIOBKe COeIMHeHMe B BUIe
TBEPIOT'O BemecTBa KOopuMYHeBOoTo uBeTa (1,193 1, 90% BHXODn),
KOTOpOe He HyXDaeTca B IJaJlbHeumel ouucTtke. XKX-MC: Re 1,51 MmH;
MC m/z 354,8 M*'; [Cnoco6 A]l. H AMP (400 MI'u, IMCO-ds) & M.Im.
8,12 (m, J=8,59 T, 1H), 8,07 (m, J=2,02 Tu, 1H), 7,80 (&mzm,
J=8,59, 2,02 T'u, 1H).

Crammsa 3: 5- (4-bpom—-2-xJjopdeHny) ~-N-MeTusI-N- (2,2, 6, 6—

TeTpaMeTUInuilepunua-4-mi) -1, 3, 4-Tuanmuasoji-2—-aMu1H :
[TepeMellBaeMu PacTBOpP 2-0poM-5- (4-0OpoM—2—-XJIOPOEHUII) —
1,3,4-tnagunazojyga (700 w~mr, 1,975 wmMmoJsb) u 5-6pomM—-N-MeTmJI-N-
(2,2,6, 6-—TerpaMeTunnunepmuaua—4-mui) -1, 3, 4-THagnas30Ji-2-aMrHa
(mpoMexyTouHOe coenmHeHme 4) (1009 mr, 5,92 mmojsab) B NMP (4 mMi)
HarpeBaoT no 120°C B TeueHue 3 uYacoB. IOJYUYEHHYD PeaKIMOHHYIO
CMeChb OCTaBJALT OXJaXOaTbCd IO KOMHATHOM TeMIepaTypH, 3aTeM
pazbaeigsgoT DCM (100 miI) M HOPOMHEBAKT HACHIIEHHEIM BOIOHEM PacTBOPOM
NaHCOz (100 mi) . Opranmueckme OQase pasdeldoT, cymaT Han MgSO0s u
buneTpyoT. TlOJIyYeHHHM QUILTPAT KOHUEHTPUPYIT B BakKyyMe IO
XUOKOCTU KOPUYUHEBOTO I1BeTa. CHpOM MaTepuall OUMIMAaknT, MCIOJIbL3YyS
bilem—-xpoMaTorpadmr  Ha cumkarese, OCyWeCTBJIAS TpadMeHTHOe
symoupoBanme 0-10% [2 M NHs B MeOH]/DCM B TeueHue 30 MUHYT,
cobupas O¢pakuum Ha 320 HM, T[oJydasd YKa3aHHOe B 3al0JIOBKe
COeIMHEHVEe B BMIOe CTeKJoODpa3HOI'0 TBepOoT'0 BelleCTBa CBETJIO

KOpMYHeBOTO LBeTa (750 mr, 86% Bexonm). XX-MC: Ry 1,10 mmH; MC

m/z 445,1 [M+2H]* [Cmnoco® A]. H AMP (400 MI'u, IMCO-ds) & M.I.
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7,96 (m, J=8,59 Iu, 1H), 7,93 (m, J=2,02 Tu, 1H), 7,70 (&om,
J=8,59, 2,02 Iy, 1H), 4,36 (r7, J=12,38, 3,28 Iu, 1H) 3,01 (c,
3H), 1,62 (om, J=12,13, 3,03 T'u, 2H), 1,43 (v, J=12,13 Tu, 2H),
1,28 (wmp. c, 1H), 1,20 (c, 6H), 1,09 (c, ©H).

Cragusa 4: 5-(2-xjop-4- (l-MeTui-1lH-niupaszsojs—-4-wui) derwni) —N-

mMeTuy-N- (2,2, 6, 6-TeTpaMeTHnIuIepuina—-4-ui) -1, 3, 4—-Tuanuas3oJ—2-
aMUH :

K mnepememmBaeMOMy pacTBopy l-meTtwuii-4-(4,4,5,5-TeTpamMmeTmii-
1, 3, 2-ouokcabopoysaH-2-mwj) - 1H-ntupasojya (129 wMmr, 0,620 MMOJB) U
5- (4-0poM-2-xJiopbenuit) ~-N-MeTus-N- (2, 2, 6, 6-TeTpaMe TUIINIUIIe PUOVH~
d-uy) -1, 3, 4-Tuanmuaszoj-2-aMmHa (250 mMmr, 0,563 MMOJIBE) B IOMOKCaHe
(4 wi) npobBaeiagioT Pd(PPhi)s (33 Mmr, 0,028 MMOJB), 3aTeM pPacTBOP
Na2COs3 (179 ™M, 1,69 wMmMmoJIB) B BoOIe (1 ). [TOJIYUYEeHHYD

PEeakKIMOHHYI CMeCh IIpOoOyBaKnT a30TOM, TI'epPpMeTUIVPYI T, WM Hal'peBakT

npu 80°C B TeueHMe UYaca B YCJIOBUAX MUKPOBOJIHOBOTO OOJIYUEHUS.
[IolydyeHHYK pPeaKLUMOHHYK CMechb pasbapjgaonT EtOAcC (50  wuI) n
[IPOMEIBAKT HaCHIle HHEIM BOIHEM PacTBOPOM NaHCOs3 (25 MII) .
OpraHvueckKre ©Qasbe pa3mesdanT, cymaT Hano MgSOs M QUIILTPYRT.
[IoJTydeHHEM QUILTPAT KOHLEHTPUPYIT B BakyyMe, IIOoJIydas CHPOU
IPpOOYKT B BMIOE TBEepHOT'O BelleCTBa KOPUUYHEBOTO LBeTa. CHPOU
MaTepualsl IIepeHoCcAaT B cMechk 2:1 MeOH:IMCO (4,5 wmi), OpolycKamoT
Yyepes MOPULEBON OOUIBTP M OUMIIAIT, MCHOJNb3YS YO-yIpaBJIgeMylo
npenapaTMBHy B3XX B OCHOBHEX YcJoBMAxX (5 MM NH4OH), cobupasa
dpaxkumm npm 335 HM, [ODOoJIyyasd yKa3aHHOe B 3ar0JIOBKe COeIMHEeHue B
BMIe TBepIOTO BemecTBa 0Oejioro uBeTa (138 mr, 55% Bmxonm) . XX-MC:
Rt 0,90 wmu; MC m/z 445,3 [M+H]* [Cnoco® A]. H AMP (400 MIti,
IMCO-ds) & M.m. 8,32 (¢, 1H), 8,02 (¢, 1H), 7,99 (m, J=8,08 Tu,
i), 7,84 (m, J=1,52 Twu, 1H), 7,67 (onm, J=8,08, 1,52 Tu, 1H),
4,36 (77, J=12,44, 3,47 Tu, 1H), 3,88 (c, 3H), 3,01 (c, 3H),
1,62 (mm, J=11,87, 3,28 I, 2H), 1,43 (v, J=12,13 Tu, 2H), 1,28
(mmp. ¢, 1H), 1,21 (c, ©6H), 1,09 (c, 6H). XKX-MC: R¢ 1,84 muBHYT;
MC m/z 444,8 M* [Cnioco® B].

[Iprep 26: CuHTe?s 3-xJjop-2- (5- (MmeTni1 (2,2, 6, 6—
TeTpaMe TUIIIUIIepUINH-4-1J1) aMuHo) -1, 3, 4—-Tuanmuazoi—2-wui) —-5- (1-

MeTui—-1H-nimpaszon—-4-mi) peHoJia:
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\
N NH

Cl 5™

N, 7

N
\
N
/

Cragua 1: 3-xjop-2-(5-(MeTmin(2,2,6,60-TeTpaMeTUIINIUIEPUONH-
4d-mi) ammuuo) -1, 3, 4-tuaguaszsoyi—-2-uj) —-5- (1-MmeTuy-1H-nupasz3oj-4-
W) beHoJ:

K nepeMelnBaeMOMy pacrTeopy 5-(2-xJyop-4- (1-meTmi—1H-
nupas3oy—-4-mi) peHmy) —-N-MeTusn-N- (2,2, 6, 6—-TeTpaMe TUIINIUIIEPUOANH—-4 -
i) -1, 3,4-Tuamnazsoyi-2-aMrMHa (npumep 25) (125 mr, 0,281 MMOJIB) B
cMecu 1:1 AcOH:Ac20 (2,8 wia) gpobamiaswor PhI(OAc): (127 mr, 0,393

MMOJIb ) , 3aTeM oBaBJIAT Pd (OAcC) 2 (6 MI', 0,028 MMOJIb ) .

[IOJIyUeHHY PeaKIMOHHYI CMeCh HarpeBaioT no 80°C ¥ mnepeMemrBaboT B
TedueHre 48 dYacoB. PeaKLIMOHHVID CMeChb OXJIaXIalnT IO KOMHATHOMN
TeMIIepaTypPH, 3aTeM paz3baBiagoT MeOH (10 M) M 3arpyxawT B 2 T
KapTpuUIx SCX (MpeOBapUTEJILHO YBJI&XHeHHE  MeOH) . KapTpuox
npoMelealT MeOH (10 M), 3aTeM KOPOTKO IIpoMuBakT 7 M NHz; B MeOH
(10 mu1). MeOH/NHs ymaJjgioT B BaKyyMe, I[oJiydasd CHPOM IIPOOYKT B
BUIE CTeKJIo00pa3HOTO TEEPIOT'O BeMecCTBa KOPUUHEBROTO LBeTa. CHpPOM
MaTepuaJ InoMmemannT B MeOH (3 M), TOpOoIycKaoT uepes MIPUIIEeBOM
dMIETP, ¥ OouUMIIAKT, MCIOJB3YS MaccC-ylpaBJSeMyl IIpelapaTUBHY
BOXX B OCHOBHHEX ycJoBUAX (5 MM NH4OH), nojyuyas CHPOWV IIPOOYKT B
BUIOE CTEKJIOOOpasHOT'O TBEPHOI'O BelleCTBa KOPUUHEeBOTO LBeTa. Crpoe
TBeplOoe BelleCTBO CHOBa pacTBopsawnT B MeOH (3 ™MiI) © CHOBa
oumuaKnT, MCIIOJIbE3Y A YO-yHnparJjgaeMyl IpernapaTruBHYD BSXX B
KMCJIOTHHX ycJgoBuax (0,1% TFA), cobupas opakllMM, COOTBeTCTBYKIME
348 ©HM. OOBemMHeHHEHEe (paKUMM I[IOoMemaknT B 1 T kKapTpumkx SCX
(IpeIBRapUTENbHO YBJIQXHeHHHNW MeOH) M KapTpUIX OpoMHBaiT MeOH (10
MJI), 3aTeM KOPOTKO IIpOoMHBailT 7 M NH:; B MeOH (10 miI). MeOH/NH:
yoajigoT B BaKyyMe, IIoJjlydas yKas3aHHOe B 3al'OJIOBKe COeIOMHeHMe B
BUIEe He COBCeM O0eJIoT'O CTeKJIOOBpa3HOI'0 TBepHOoIl'o BelleCcTBa (6 MI,

5% Boxon). XX-MC: R: 0,52 Mmu; MC m/z 461,3/463,2 [M+H]* [Conoco®

D]. 'H AMP (400 MI'u, IMCO-ds) 0 M.m. 8,26 (c, 1H), 7,95 (c, 1H),
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7,32 (¢, 1H), 7,15 (m, J=1,52 Tu, 1H), 4,35 (mmp. c, 1H), 3,87
(¢, 3H), 3,01 (¢, 3H), 1,65 (m, J=9,60 Tu, 2H), 1,48 (ump. c,
2H), 1,22 (mmp. c, ©6H), 1,11 (ump. c, 6H).

Hcnosb3ya crnoco® mnpuMmepa 25, MCIHOJb3yA COOTBETCTBYKIUE

VMCXOIOHEIE MaTepHralJlel, IIOJIy4WalT cCJlelyllre COeIVMHEeHMA:
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KXMC M+1,
Ipumep CoennHeHNe 1H AMP 400 Mru
Rt, Crnioco®
:«(N—< é““ 1H AMP (400 MI'wu, IMCO-d¢) & M.m. 13,12
Cl S\
s\ (mp. ¢, 1H), 8,24 (mmp. <, 2H), 7,99
N (o J=8,08 Inu 1H) 7,90 (& Jg=1,52
) 431,1, 0,87 ’ ' L ’ ’
27 I, 1H), 7,76-7,67 (m, 1H), 4,38 (T,
5-(2-xjop-4- (1-MmeTuy-1H-niupaszoj-4- MUH.D
J=12,13 Tu, 1H), 3,01 (c, 3H), 1,73-
miI) peumsr) -N- (2,2, 6, 6—
1,58 (m, 2H), 1,47 (v, J=12,13 Tu,
TeTpaMe TUINullepunuua—4-wmi) -1, 3, 4-
2H), 1,23 (¢, ©6H), 1,11 (c, 6H)

THMaIras3oJi—2—-aM1H
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[Iprmep 28: CuHTe?s 3-MeTOoKCHU—-2- (5- (MmeTUI (2,2, 6, 6—
TeTpaMe TUJINIUIIEPUOMH-4-1II) aMrHo) -1, 3, 4—-Tuagnasoj—2-mi) —5- (5-

MeTUJIOKCa30JI-2-1JI) peHoJla :

Cragma 1: 5-(2- (DeH3UJOKCHK) —6-MeTOKCKU—-4— (5-MeTHUIIOKCa30JI—2—
ni) deduni) —-N-meTui—-N- (2, 2, 6, 6—-TeTpaMe TuInunepuana—-4-wmin) -1, 3, 4-
THaOVa30JI—2—aMWH ¢

K nepemMemrMBaeMoMy pPacTBOpPyY (2- (6eH3UJIOKCHU)-6-MeTokCU—4- (5-
MeTUJIOKCAa30JI-2-1JI) beHMII) OOPOHOBOM KV CJIOTH (MpoMeXyTOUHOe
coenuHeHue 2) (56 mr, 0,165 mMons) m 5-OpomM—-N-meTus-N-(2,2,6, 6-
TeTpaMe TUInuilepuona—-4-wi) -1, 3, 4-Tuanmuasoji-2—-aMrHa
(mpoMexyTouHOe coenuHeHue 4) (50 mr, 0,150 MmoJip) B OmokcaHe (1
M) pmobamiaswor Pd(PPhs)s (9 wMr, 0,008 wMMOJIB), 3aTeM pacTBOP

Na2COs (32 mr, 0,300 mMmosib) B Bome (0,25 miI). IloJIyUeHHYIO CMECh

IpooyBRawnT a30ToM, TepMeTU3UPYT, U HarpeBaoT nopu 120°C B
TeueHUE 30 MUHYT B YCJIOBUAX MUKPOBOJIHOBOT'O OBJIyUyeHN .
[IoJIlydeHHYID PeaKUMOHHYI CMeChb paszbarigonT MeOH (20 i), OUIBTPYKOT
yepes MIOPUIEBOV O(UILTP, M IIOJYUYEHHHNM OMILTPAT KOHIEHTPUPYIOT B
BakyyMe, TIIoJIyuas CHPOM TNPOOYKT B BMIEe MaCJISHMCTOI'O OCTaTKa
PO30OBOTO/KPAacHOTO ILiBeTa. CHPOM MaTepMall OUMIAlT, MCIOJIbL3yS Yo-
yhopaBJgeMyl IIpenapaTuBHYK BOXX B KMCJIOTHEX ycJoBuax (0,1% TFA),
cobupas OpakKuuu, CoOOTBeTCcTBykmMe 311 HM, noaydas TFA coJb
YKa3aHHOTO B 3al0JIOBKe COeIMHEeHMSA B BUIE CTeKJIo0Bpa3HOTO
TBEePOOT'O BelleCcTBa XeJITOr'o LpeTa. TFA COJIbE CHOBa pPacTBOPART B
MeOH u mnoMemalnT B 1 T KapTpuIx SCX (IpedBapUTeJIbHO YBJIAXHEHHHM
MeOH) . KapTpumx npoMeBanT MeOH (15 MJI) 3aTeM KOPOTKO IIPOMHBAKT

7 M NHs B MeOH (10 mi). MeOH/NHs yOoajdoT B BaKyyMe, IoJiydas

yKaszaHHOe B 3aT'0JIOBKEe COeIMHEHNE B BUIE [IpO3PavYHOTO
CTekrJIOOOpasHOTO TBepnoro BemecTea (0,029 1, 35% BEHXOHD). XX-MC:

Re 2,23 vmH; MC m/z 548,4 [M+H]* [Cmnoco6 B]. 1H SAMP (400 MI'w,
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IMCO-d¢) & M.m. 7,43-7,25 (m, 7H), 7,06 (c, 1H), 5,26 (c, 2H),
4,18-4,10 (m, 1H), 3,85 (¢, 3H), 2,97 (c, 3H), 2,42 (c, 3H),
1,65-1,56 (m, 2H), 1,50-1,38 (M, 2H), 1,18 (c, ©6H), 1,09 (c,
oH) .

Cramusga 2 3-mMeToKCU-2- (5- (MmeTUI (2,2, 6, 6-

TeTpaMe TUJINUIIepuInH—-4-1j) aMmbo) -1, 3, 4—-Tuagmuazoi—-2-ui) —-5- (5-
MeTHJIOKCAa30JI—-2-M1JI) PeHOJI :

PacTBOpP 5-(2- (BeHBMJIOKCH) —6-MeTOoKCU—4- (5-MeTHuJIoKCa30JI—-2—
wi) deuni) —-N-meTujyi-N- (2, 2, 6, 6—-TeTpaMe TUINUIepuInH—-4-wmia) -1, 3, 4-
THagrasoJi-2-aMmuHa (28,9 mMmr, 0,053 mMmoJip) B cMecu 1:1 EtOAc:MeOH
(5 M) @poBaBISKOT B 3allOJIHEHHYK a30TOM KoOJIOy, colepxamyin 10%
Pd/C (2,9 mMr, 10 Macc.%), peakTop C IOJYUEHHOM CMEChI 3alloJIHAKT
BOIOPOIOOM MU OCTAaRJIALT opu IepeMellBaHnn opu KOMHATHOM
TeMIIepaType B TedeHMe /2 YacoB. I[IOJYUEeHHYK PpPeaKIMOHHYKD CMeCh
nponyBawT asz3oToM, paszbasjagawT EtOAc (10 wia), OQMIBTPYRT UYepes
HeJmT, 3aTreM OpoMuBaiT EtOAc (50 w™i1). ITIOJdyUeHHHM OUJILTPAT
KOHLUEHTPUPYIT B BakKyyMe, IIOJIydas CHPOM MNPOOYyKT B BMIEe TRBEPHOOTO
BemecTBa OJIeOHO  XeJITOT'O  LBeTa. CelpoM  MaTepualJl OuUMIanT,
WCIOJIb3Y A MpellapaTUBHYH BOXX B KUMCJIOTHHX YCJIOBMAX, OCYMEeCTRBJIAS
TpalIMeHTHOe BsJmovpoBaHue 20-95% MeCN/Boma (+0,1% TFA) B TeueHue
15 MUHYT. dpakumnm, conepxalmue IPOIOYKT, HeIIoCpenCcTBEeHHO
3arpyxaioT B 1 T kKapTpulx SCX (OpeIBapUTeJIbHO YBJaXHeHHB MeOH)
U KapTpUIX OpoMeBaiT MeOH (10 M), 3aTreM KOPOTKO IpOMEBaknT 7 M
NHs B MeOH (10 w™i1). MeOH/NHs vymajdonT B BaKyyMe, Iojiyuas
yKasaHHOe B 3al'0JIOBKe COeOMHEHMEe B BUIe TBepHOI'O BelleCTBa He
coBceM OeJioTo/6JIedHO KOPMUHeBOTO uLBeTa (9 Mr, 39% BHxOm). XX-
MC: Rt 2,08 wvmuH; MC m/z 458,4 [M+H]t [Conoco® B]. 1H AMP (400
MI'i, IMCO-de) 6 M.m. 12,74 (mup. ¢, 1H), 7,15 (¢, 2H), 7,05 (m,
J=1,01 T™u, 1H), 4,42-4,33 (M, 1H), 4,04 (c, 3H), 3,03 (c, 3H),
2,41 (m, J=1,01 Twu, 3H), 1,04 (om, J=11,87, 3,28 Tu, 2H), 1,44
(v, J=12,13 Twu, 2H), 1,22 (¢, 6H), 1,09 (c, ©6H).

Mpmmep 29: CuHTe3 2-(2-MeTokcu—-4- (1H-nmpazoi—1-wmi) QeHn) —

5-(1,2,3, 6-TerparunponupuinH-4-wui) -1, 3, d-Tuanmuasoa:
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Cragusa 1: Tper-0OyTuia 4-(5-6pom-1, 3, 4-TMagnasoj—-2-mj) -5, 6-
ourunponupunria-1 (2H) —~xkapBokcuiaT

B 5 MI MHMKPOBOJIHOBYK aMmyJly »OoOaBJgaRT TpeT-0yTmia 4-
(4,4,5,5-rerpameTnsi-1, 3, 2-ouokcabopoyaH—-2-uJj) -5, 6-—
ouruoponmpuamnHa-1 (2H) —kapbokcuiaT (247 w™MrT, 0,8 MMOJIB), 2,5-
omuodpom—-1, 3, 4-tuaguazona (98 wmr, 0,4 wMvmosw), KsPOs (212 Mmr, 1,0
MMOJIL) , Pd(PPhs)as (23 Mmr, 0,02 MMOJE), 1,4-mmMokcaH (2 MJII) M BOIOY

(0,4 wu1). IlomydyeHHYKR CMeCh OpolyBakT Nz B TeueHre 10 MMH, 3aTeM

HarpeBaoT o 100°C, mMCHOJL3YAd MUKPOBOJHOBOE OOJIyUeHMe B TeueHUe
1 uyaca. IloJgydyeHHYI cMechb pasbaBagoT EtOAc, nOpoMeBaiT BOIOW U
COJIEBEIM pacTBOpPOM, cymaT Hal NazS04, M KOHLUEHTPUPYIT B BakKyyMe.
[ToJTyJYeHHEN OCTaTOK ouMImanT, VICIIOJIb3Y A XpoMaTorpadnuuecry
KOJIOHKY (EtOAc/renTan), nojgydasa 64 wMr (46%) TpeTr-0yTuia 4-(5-
tpomM—-1, 3, 4d—-Tangma3oy-2-mj) -5, 6—ogurungponmpmuaomnHa-1 (2H) -
kapbokcuygaTa: MC (M+2)=348,1; H AMP (400 MI'u, XJIOPO®OPM-d) O
6,46 (vm, J=3,0, 1,9 Ty, 1H), 4,15 (m, J=3,0 Ty, 2H), 3,64 (T,
J=5,6 I'u, 2H), 2,73 (M, 2H), 1,49 (c, 9H).

Crammnsa 2 TpeT-0yTHi 4-(5-(2-MeTokcu—-4- (1H-ntupaszoj—-1-

wi) denni) -1, 3, d-Tuagnaszoyi-2-u1i) -5, 6—ourugponmMpmuomH-1 (2H) -
KapBbokcuiarT:

B 5 MI MMKPOBOJIHOBYI aMIIyJly »OoOaBJasaoT TpeT-0yTmia 4-(5-
Bpom—-1, 3, d-THanmuasos-2-ui) -5, 6—ogurunponupunuHa-1 (2H) —~kapbokcuiarT
(100 mr, 0,29 Mmouws), 1-(3-meToxcu-4-(4,4,5,5-rerpamernn-1,3,2-
omnokcabopoJiaHn—-2-mJl) peHmi) —1H-ntmpazon (173 mr, 0,58 mMvmoswk), KzPOj
(153 ™Mr, 0,72 wmMmoJin), mu Pd(PPhi)s (17 mr, 0,015 mmoJin), 1,4-

onokcaH (2 miu) m Bomy (0,4 mi). IlolydeHHYK CMeCh HOpoayBaknT N2 B

Teuenre 10 MMH ¥ HaTrpeBaioT »no 100°C, MCIOOJIB3YS MUKPOBOJIHOBOE
oBJydyeHre B TeueHMe 1 daca. IloJydyeHHYK CMechk paszbariasoT EtOAc,
IPOMHEBAIT BOOOM ¥ COJIEBEIM PaCcCTBOPOM, cymaT Han NazS04, u
KOHIEHTPUPYIT B BakyyMe. IIOJIyUeHHHM OCTaTOK OUMImAalT, MCIOJbL3YA

XpoMaToTrpadnuuecKy KOJIOHKY (EtOAc/TenTas), roJjiydasa 87 MT
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(68,5%) mTper-OyTtun 4-(5- (2-meTokcu-4- (1H-nupaszoy-1-mi) deHn) —
1,3, 4-Tnagmazon-2-wi) -5, e-ogurugpornupunuba-1 (2H) —kapbokcuiiata: MC
(M+1)=440,4; H aMP (400MI'n, XJIOPO®OPM-d) & 8,57 (m, J=8,59 Tu,
1H), 8,03 (@, J=2,53 Ty, 1H), 7,78 (m, J=1,52 Tu, 1H), 7,62 (&,
Jg=2,02 I'n, 1HW), 7,32 (mm, J=2,02, 8,59 Iy, 1H), 6,59 (M, 1H),
6,51-6,55 (m, 1H), 4,15-4,22 (m, 2H), 4,11 (c, 3H), 3,69 (T,
J=5,56 I'u, 2H), 2,78-2,90 (m, 2H), 1,51 (c, S9H).

Cramusga 3: 2-(2-meTokcU-4- (1H-mupaszoy-1-mj) peHm) —-5-

(1,2,3,6-Terparugponupuaomui-4-mi) -1, 3, 4-TuagnasoJl
K pacTteOopy TpeT-0yTHUI 4-(5-(2-MeTokCcUu-4- (1H-ntupazojy—-1-

wi) benni) -1, 3, d-Tuagnaszsoyi-2-u1i) -5, 6—auruaponmpmuomH-1 (2H) -

KapbokcuiaTa (80 ™M, 0,18 ™MMOJIb) B 1,4-1mokcaHe (1 wiI)
mobasysgoor 4 M HC1 B 1,4-gmokxcaHe (0,9 wmi). IloJIydeHHYID CMEChH
[IEPEMENMBAKT B TeueHMe 1 Jaca. 3aTeM IIOJYyYeHHYI  CMecCh

paszbapigiT MeOH, 3arpyxawnT B SCX, npomelBanT MeOH, sawoupyoT 2 M
NH: B MeOH, ¥ KOHULUEHTPUPYIOT B BakKyyMe. IIOJIyUeHHHM OCTaTOK
OUuMIAaKrT, MCIOJb3Yyd XpOoMaTOoTIpadUUeCcKyl KOJIOHKY (CH2C12/MeOH) ,
roJyiydasa 32 MT 2= (2-meTokcu-4- (1H-nimpaszsos—1-wmi) beHni) —5-
(1,2,3,6-rerparugponupunmuua—-4-mi) -1, 3, 4—tuagmaszoja: MCBP

(M+1) paccumTaHo nmjasa Ci17H17NsOS 340,1232, HammeHo 340,1228;
H AMP (400 MI'u, IOMCO-ds) & 8,71 (m, J=2,53 Tu, 1H), 8,40 (m,
J=8,59 Iy, 1H), 7,83 (m, J=1,52 Tu, 1H), 7,73 (m, J=2,02 Twu,
1), 7,68 (mm, J=2,02, 8,59 ITu, 1H), 6,73 (M, 1H), 6,54-6,68
(m, 1H), 4,12 (c, 3H), 3,52 (™, 2H), 3,02 (T, J=5,81 Tu, 2H),
2,62 (M, 2H).

IpmMep 30: CuHTe3s 2- (5- (nmunepazmH-1-ui) -1, 3, 4-Truanmaszoji—2-

mi) —5- (1H-nimpazoi-1-mi) beHoJia

»
~

SN
S IN
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Crammsa 1: TpeT-0yTUI 4- (5-bpom-1, 3,d-THannasosi—2-

WInuIepasmnH—1-kapOokcuiar :

DIPEA (430 wmkJ, 2,460 MMOJIBE) ILOOoOaBJAKRT K IIepeMellMBaeMOMy
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pacrBOpPY 2, 5-mubpom-1,3,4-tnamguaszsojsa (300 wMr, 1,230 MMOJB) ™

TpeT-0yTuJl oOullepas3mH-l-kapbokcuiara (275 wmr, 1,476 MMOJB) B

ouokcaHe (4 wi) . TIOJIYUeHHYK PpPeakKUMOHHYK CMeChb Hal'peBaknT IIpuU
120°C B TeueHMe 2 UYacoB. I[IoJlydeHHYI  CMecChb oxXJlaXmamwT IO
KOMHaTHOM TeMIlepaTyPH, UL TPYIOT B BakyyMe, IIPOMEIBAKT

IOMOKCAHOM, WU TIIOJIYUYeHHHM OUILTpaT KOHIEHTPUPYIT B BakKyyMe,
noJjiydasd CHpPOM TIMNPOOYKT B BUIEe MAacCJSHMCTOTO OCTaTKa OpaHXeBOTO
uBeTa. CHPOV MaTepMaJl OUMIIAT, MCIOJIL3YsSa IIpelapaTUBHy BOXKX B
HeVTpaJbHBEX YCIIOBUAX (MOIMOULIMPOBaHHEIN bopMmaT aMMOHU ) ,
Iojlydyass YyKas3aHHOe B 3al0oJIOBKe COeIMHeHMe B BUIe TBepIOTO
BemecTBa XxeJToro uBeTa (331 Mr, 77% BExXOn). XX-MC: Rc 1,18 wvmH;
MC m/z 351,1 [M+2]* [Cmnoco® A]l. H AMP (400 MIm, IMCO-ds) & M.I.
3,38-3,55 (M, 8H), 1,41 (c, 9H).

Crammusa 2 TpeT-0yTUI 4-(5-(2-MeTokcU-4- (1H-ntmpazoy—-1-

wi) benni) -1, 3, 4—-TuangnasoJI-2-W1JI) IUlepa3mrH—1 -KapOoKCcuiIaT :

K IepeMelmrBaeMon CYCIIEH3UU 1- (3-meTorkcu-4-(4,4,5, 5-
TeTpaMeTuJi-1, 3, 2-nuokcabopoiialn—2-uJI) peHu) - 1H-ntupaszoia
[MpoMexyTouHOe coenmHeHue 1] (132 mr, 0,441 MMmMoJib) M TpeT-OyTWMII
4- (5-0pomM-1, 3, 4-THammasoJi—-2-uinunepasma-1l-kapobokcmuiarta (140 wmr,
0,401 mmMmoJIB) B @OMOKcaHe (2 wi) p»pobariadgworT Pd(PPhs)s (23 M, 20
MKMOJIb) , 3aTeM pacTeop Na2xCOs (85 mr, 0,802 mvmosr) B BOme (0,5
MII) . [ToJslyUueHHYIO PEeaKUMOHHYIO CMecChb IponyBamnT a30ToM,
TepMeTU3UPYT, ¥ HarpeBaoT Opu 120°C B Teuenme 30 MUHYT B
YCJIOBUAX MUKPOBOJIHOBOT'O OOJIydeHMA. IIOJIyUdeHHYK pPeaKUMOHHYI CMeCh
oxXJlaxmalnT IO KOMHATHOM TeMIlepaTypr, pasbaBjsoT DCM (20 M),
OpoMuBalT BomoM (10 wMjI), 3aTeM opTaHMueckyln (Gas3y BHIOSJST U
KOHUEHTPUPYIT B BakKyyMe, I[I0OJIydas CHPOM MNPONOyKT B BUIEe TBEPIOTO
BemlecTBa OJeIHO KOPMYUHEBOI'O LBeTa. CHpOM MaTepMald OuMIanT,
UCIONLE3YA  diem—xpoMaTorpadmo, VCIIOJNbL3Y A 12 T KapTpuix C
cuImMKarejeM, OCYIECTBJISS TpalMeHTHOe 3JoupoBaHme EtOAc/rTenTaH,
mojiydad YyKas3aHHOe B 3alOJIOBKEe COeIMHEeHMe B BMUIE TBEepOooTo
BelleCcTBa OJIeIHO XeJITOTO/He CcoBceM Oejioro LBera (138 wMmr, 78%
BRIXON) . XX-MC: R¢ 1,34 vmu; MC m/z 443,3 [M+H]* [Cnoco® A]. H
AMP (400 MI'u, IOMCO-de) & mM.m. 8,65 (m, J=2,53 I'u, 1H), 8,21 (m,
J=8,59 Iy, 1H), 7,80 (m, J=1,52 Tu, 1H), 7,66 (m, J=2,02 Tu,
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iH), 7,60 (om, J=8,59, 2,02 TIu, 1H), 6,59-6,62 (M, 1H), 4,05
(c, 3H), 3,51 (¢, 8H), 1,43 (c, 9H).

Cramgusga 3: 2= (5-(nmunepazuu-1-ui) -1, 3, d—-Trnanmasoj—2-wuj) —5-

(lH-mimpazos-1-wui) eHoI:

BBrs (1 M pacTBOP B TelTaHe, 1,56 wi, 1,56 wMMOJIB)
DOOAaBJIAT K IIepeMellMBaeMOMy, KOPOTKO 0O0OpaboTaHHOMY  a30TOM
pacTBOopy TpeT-0yTuia 4-(5-(2-MmMeToxkcu—-4- (1H-nupasz3oJ—1-mj) beHn) -
1, 3, 4-Tnamma30Ji-2-uianunepa3nH-1-kKapbokcuiaTa (138 MT', 0,312
MMOJIB) B DCM (6 MJI), M IIOJYYEeHHYI CYCIEeH3MKD SpKO XeJITOT'O ILBeTa
IepeMemrBaloT OPpM KOMHATHOM TeMIepaType B TeueHre 16 UacoB.
[lolydyeHHYK peaKLUMOHHYK CMeCchk Tacar, »nobaejggsgs MeOH (10 wi),
nojiydad CYCIIEH3UD. TBepmoe BEleCTBO cobupanT, VCIIOJIb3Y 4
BaKyyMHYK OuIbTpauuion, IpoMeBanT MeOH, ¥ CHOBa pacTBOPART B
cMecu IMCO m BOHOH. IIOJIyUeHHHM pPacTBOP I[IOMemalnT B 5O T' KapTpUIX
SCX (mpenIBapMUTeJILHO YBJaXHeHHEM MeOH), ¥ KapTpUIX IPOMEBAKT
cMeckio IMCO/Boma (5 mi), MeOH (20 MJ), 3aTeM KOPOTKO IIPOMHBAT
7 M NHs B MeOH (30 mMi). MeOH/NHs yOoajdoT B BaKyyMe, IoJiydas
CHPOM INPpOOYKT B BMIEe TBEPOOT'O BelleCTBa He COBCeM 0eJioro LBeTa.
Chpol MaTepuasl obpabdaTeHBalT VYVJIbBTpa3BYKoM B MeOH (5 wia), wu
[IOJIYYEHHYID CYCHeH3M© (UIbBTPYKRT B BaKyyMe, IIoJiydad YyKas3aHHOe B
3aroJIOBKe COenMHEHMe B BHUIOe TBepIOI'O BelleCTBa He COBCeM 0eJloro
Bpera (69 wMr, 68% BHxon). XX-MC: R¢ 0,76 wMmH; MC m/z 329,2
[M+H]* [Cnioco® A]. H SAMP (400 MI'u, OMCO-ds) & m.m. 8,50 (m,
J=2,53 Tu, 1H), 8,03 (m, J=8,59 Tu, 1H), 7,77 (m, J=1,52 Tu,
1), 7,52 (m, J=2,02 Twu, 1H), 7,42 (om, J=8,59, 2,02 Tu, 1H),
6,55-6,61 (M, 1H), 3,42-3,48 (M, 4H), 2,80-2,91 (M, 4H).

[Iprmep 31. CuHTEe?R 5= (7-MeTOKCUXVHOJIMH-6-1JI) ~N-MeT1JI-N—

(2,2,6,6-TerpaMeTunnunepunmMa—-4-mi) -1, 3, 4-Tuagnas3o0Ji-2-aM1Ha

\
N
s*\<N

Cragua 1: 6-0OpoM—7-MeTOKCUXMHOJINH

B 100 ™I KpYyIJIOODOHHOM KoJIOe PacTBOP KOHUEHTPUPOBAHHOM
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cepHOM KM CJIOTH (2,1 MJI, 39,6 MMOJIb ) B BOIE (2,4 MJI)
obpabaTHBanT 3-HUTpoOeH30JICYJbEOOoHOBOM KucjoTowm (2,06 o, 10,1

MMOJIB) WM TJUIMLEpMHOM (2,5 ™I, 34,8 wMMOJIB), TIoJlydas TyYyCTYIO

CYCIIEH3UI0 Ceporo ILBeTa. IIOJYUYeHHYID CMeck HaTrpeBaioT no 110°C
(MacyisHas ©OaHd) ¥ ODopumaMM gobaBijgonT 4-06poM-3-MeTOKCUAaHWUIIVMH
(1,952 r, 9,66 MMOJB), IOJy4Yas HEIOIOBMXHYID CyCIeH3MbL. [T00aBJIST
OOTIOJIHUTEJILHEE  [IOPLUMM  BOIH (3 ™), TJIMLEPUHA (3 ™), u

KOHLLeHTpMpOBaHHOIZ CepHOﬁ KMCJIOTHE (3 MJI) ; W TeMIlepaTypy IIOBHEIIAKT

mo 140°C. Uepes TpM uyaca IHOJyUYeHHasd CMeCh CTaHOBUTCA I'OMOTEHHEIM
TeMHO KOPMYHEeBEM pacTBopoM, u XXMC aHalM3 CBUIOETEJIBCTBYeT O
3aBeplleHUNM peakuuMr. I[IOJIYUeHHBM PacTBOP OXJaXIalT IO KOMHAaTHOM
TeMIIepaTypPH, BBUIMBAKLT Ha Jen, u pH poBomar po 8, npobajasa
KOHLUEeHTpUpOBaHHEM (30%) BOIHENM THUIPOKCUI aMMOHUA. IIOJyUeHHYI
CMeChb pa3meldiT Mexnoy »STuilalleTaToM M BOOOM, MIPOMHBAalT BOIOM,
COJIEBHIM PacTBOPOM, CymaT Hal CyJlbdaTOM MaT'HMA ¥ KOHIEHTPUPYT,
nmojiyyasd XUIKOCTB KOPMYHEBOTO IIBeTa. B pes3yJbTaTe OUUCTKU C
VCIIOJIL 30BaHueM baem-xpoMaToTrpadmUUueCcKoOm KOJIOHKU (24 T
cuMkKarejb, rIpammveHT 0-20% sTHUiIaleTaT B IUMXJIOpMeTaHe, O0oJjiee 25
OOBEMOB  KOJIOHKM) mojiyyamT 6-0poM—7-METOKCUXMHOJIMH (1,18 1,
46,2%) B BuUIe IIYyIMCTOI'O TBepIOT'O BeEMecCTBa CBETJIO KOPUYUYHEBOTO
uBeTa. H AMP (400 MIwu, XJOPO®OPM-d) & Mm.nm. 8,86 (mm, J=4,0,
1,5 'y, 1H), 8,01-8,12 (M, 2H), 7,53 (¢, 1H), 7,34 (mm, J=8,1,
4,5 T'u, 1H), 4,07 (c, 3H).

IOanuule AMP CBUIETEeJIBCTBYOT O IIPUCYTCTBUMM oOKoJio 10% 7-
MeTMJIOKCUXVHOJIVHA . [ToJIyYeHHYIO CMEeChb VICIIOJIB 3YIOT ez
OOIIOJIHUTEJILHOY OUMCTKMU.

Cranusa 2: (7-MeTOKCUXMHOJMH-6-MJI) OOpPOHOBAS KMCJIOTAa

K pacTtBOpy 6-0poM-T7-MeTOKCUXMHOJMHa (90% uwmcrtoTH, 0,65 T,

2,73 MMOJIBL) oOxXJaxmoeHHOMY o -—78°C, @pmobaBjdgioT [0 Kamwiam nBuli
(1,6 M B renraHax, 1,877 wmia, 3,00 MMmoJb). IIOJIyUeHHH PacTBOP
IepeMemyBainT B TeueHue 0,5 waca, 1nocje uero pnodaBJg0T OIOHOM
IopLUMer TpUMeTUJIOopaT (0,763 ™, 6,83 MMOJB) . [ToJIyYeHHBEN
PacTBOP OCTAaBJIAT MeIJIEHHO HaTrpeBaThbCcda OO KOMHATHOM TeMIepaTypH
B TeueHMe Houu. CHPYKR pPeakKUMOHHYK CMEChb BHIIAPUBAKT B POTOPHOM

MCIIapuTejie OOoCyXa, KOHLEeHTPUMPYIT M3 TelTaHa (2X), TImaTeJbHO
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pacTupanT C OUSTUIIOBEIM D20UPOM (3X) M KOHUEHTPUPYT OO IIOJIyYeHMA
CEIpOM cMecu (7-MeTOKCUXMHOJIMH-6-W1JI) OOPOHOBOM KMCJIOTH B BUIOe
TBEPOOT'O BelleCTBa XeJITO-KOPMUHeBOTO ILeeTa (1,185 1, 214%). Ilo
maHHEM XXMC [OpoOyKT He CONePXUT IIpuMece¥, ¥ Ha OCHOBaHUMU
BEHIIIEJIEHHOM MacCCH CMeChb MCIOJL3YT ©0e3 OOIOJHUTEJIEHOM OUUCTKH,
npennojlarasg cTeleHb 4YMCTOTH ~50 macc.%. MC=204,1 (M+1). 1H sAMP
(400 MI'u, METAHOJ-ds) 6 M.m. 8,48 (mmp. ¢, 1H), 8,07 (m, J=8,1
., 1), 7,85 (¢, 1H), 7,1¢ (mm, J=8,1, 4,5 I'u, 1H), 7,11 (c,
1H), 3,82 (c, 3H).

Cranmusa 3: 5-(7-MeTOKCUXMHOJIMH-6-1JI) - N-MeTMuJI-N- (2,2, 6, 6—

TeTpaMe TUINIuIepuana-4-mun) -1, 3, 4-TrMagnasoJi—2—-aMUH
B MMKPOBOJIHOBOM aMmmyJjie cMeck 5-06poM-N-MeTusi-N-(2,2,6, 6-

TeTpaMe TUnuilepunna—4-wi) -1, 3, 4-Tuangmuasoi-2—-aMrHa

(MpoMeXyTOUHOE COeIMHEHNE 4) (100 w1, 0,300 w™moJIB), (7-
METOKCHUXUHOJMH-6-1JI) OOPOHOBOM  KUCJIOTEH (~50 wmMacc.3, 171 w™r,

0,420 mMmoJb) M kapboHaTa HaTpua (95 mr, 0,90 mMoJb) B cMecu 3:1
IMMEeTOKCHBTaH/Boma (2,5 M) »Oera3mpyoT IIOTOKOM CYxXOTO asoTa B
TeueHNe IATH MUHYT . JoBaBJAanT
TeTpakuc (TpubeHundpocodmy) naanaamu (0) (34,7 wMmr, 0,030 MMmMoOJIb), ™M
[IOJIYUEHHYK CMeChb HarpeBakT, MCIONbE3YA MUKPOBOJHOBOEe OOJyUYeHME,
npu 140°C B Teuenme 30 MMHYT. [IOJIYUEHHYID CMeChb pas30aBJIgnT BOILON
n sKCcTparupyioT DCM (6x) . HoBamjgiT HC1l B numoxkcaHe (1 M, 1,2 wi,
1,2 MMOJIB), ¥ TIOJYYeHHHM pPacTBOP KOHIEHTPUPYIT IJocyxa. B
pe3yJbTaTe OUMCTKM C »noMomeil SCX (2 © KOJOHKa, D2JmeHT 7 M
aMMMak B MeOH) mnoJjiydaloT OCTaTOK KOPUMUHEBOTO IIBeTa, KOTOPHM
OOIIOJIHUTEJIEHO OuMIaKnT, VICIIOJIb3Y 4 biem-xpoMaToOTrpadUUECKYyIO
KOJIOHKY (12 1 cuaukarejyb, 1-17% 1,4 M ammmak B MeOH, T'palnMeHT B
DCM, ©oJjiee 30 o0oOBeMOB KOJIOHKM), HoJiydasda b5- (7-MeTOKCUXMHOJIMH—-6-—
mi) —-N-meTun-N- (2, 2, 6, 6-TeTpaMeTUJINIUnepuamH—-4-min) -1, 3, 4-

TMaOIMa30JI-2—aM/H B BMIOe TBepIOIT'O BelleCTBa XeJIToro UBera (104
mr, 84%). MC=412,3 (M+1), R¢=0,45 mmu [Cnoco6 D]. H AMP (400
MI'u, METAHOJ-d¢) & m.m. 8,83 (mm, J=4,3, 1,8 Iu, 1H), 8,71 (c,
1H), 8,42 (m, J=8,1 T'u, 1H), 7,57 (¢, 1H), 7,48 (om, J=8,3, 4,3
I'nm, 1H), 4,43-4,57 (M, 1H), 4,16 (¢, 3H), 3,11 (c, 3H), 1,81
(pm, oJ=12,6, 3,0 Iy, 2H), 1,58 (7, J=12,4 Tu, 2H), 1,37 (c,
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oH), 1,25 (c, ©H).
Mpymmep 32. CuHTe3s 6- (5- (MeTMI (2,2, 6, 6-TeTpaMe TUJIIIUIIEPUIVH—

d-yy1) amMmmHO) -1, 3, 4—-THManmMas30JI—2-UIXUHOJIMH- 7—0JIa

N NH
s~
NS /N
= N
0O
N OH
CMecCh 5- (7T-MeTOKCUXMHOJIMH- 6-1JI) ~-N-MeTuJI-N- (2,2, 6, 6—

TeTpaMeTuianurnepuauia-4-min) -1, 3, 4-tuaguasoj-2-aMmmuHa (30 mr, 0,073
MMOJIbE) M I'MOpOXJiopMIa oupuamHa (126 mr, 1,093 MMOJIB) HarpeBawoT,
UCIIOJIE3YS MHKPOBOJIHOBOE OOJIyueHMe, nOpu 160°C B TeueHue 30
MUHYT. IloJlydeHHOe TBepIOe BelleCTBO pPacTBOPAKT B MeTaHOJIe U
KOHLUEHTPUPYKRT Ha cMecu cuimkaress (500 Mr) m OukapboHaTa HaTpUA
(14, 6 MMOJIE , 122 MT') " obpabaTHBAKLT, MCIIOJIE3Y A direm—
XpoMaToTrpadruueckKyrw KOJOHKY (4 T cuiamkarens, 1-17% 1,4 M amMMmak
B MeOH rpamueHT B DCM, ©Oojiee 30 OOBEMOB KOJIOHKWU) , IHOoJiydasd 6-— (5-
(MeTui1 (2,2, 6, 6—TeTpaMe TUJINUIIEPUOINH-4-1J1) aMUHO ) —1, 3, 4—Truanma30J1i—
2-UJIXMHOJIMH—-7—0JI B BUIEe TBEPOOI'O BElEeCTBa XeJIToOTo LBeTa (24 wMmr,
83%). MC=398,3 (M+1). H AMP (400 MI'u, METAHOJI-di) & m.m. 8,67
(g, J=3,0 Iy, 1H), 8,49 (¢, 1lH), 8,29 (m, J=7,6 Iu, 1H), 7,36
(¢, 1H), 7,28 (mm, J=8,3, 4,3 Ty, 1H), 4,55 (v, J=12,1 Twu, 1H),
3,13 (¢, 3H), 1,90 (gm, J=12,6, 3,0 Ty, 2H), 1,62-1,78 (M, 2H),
1,46 (c, 6H), 1,33 (c, 6H).

CHHTEeB IPOMEeXYTOUYHHX COeIMHeHUN

[l[poMexyTOUHOE CcoeIMHeHMre /: CuHTes 2-0poM-5-((2,2,6,6-

TeTpaMe TUINUIepuaMa-4-mui) okcu) -1, 3, 4—-Tuagmuasoa:

S
Br\« )/OQ<
N—-N
NH

LiHMDS (1 M pacteBOop B TBME, 1,72 Mja, 1,72 MMOJL) OODABJIAKT
K nepeMemrBaeMon, OXJIaXIOeHHOM JIBEIOIOM CYCIIEH3UMA 2,2,6,6-

TeTpaMeTuInmuIepmuana-4-oyga (248 mr, 1,578 mMvoJss) B IMO® (5 MiI) B
aTMochepe azoTa. I[lOyUYeHHHM pPacTBOp IHepememmBaioT Irpu 0°C B

Teuenmne 30 MMHYT, 3aTeM HarpeBaoT opu 50°C B TeueHMe 3 UYaCOB.
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[IOJNIydeHHYID pPeaKUMOHHYI CMeCch TITacdr, nobarisigga MeOH (5 ™),
nonkucyaanT TFA, n noMemanT B 5 I kapTpumk SCX ([IpeXBapUTEeJIBHO
YBJI&XHeHHE MeOH). KapTpumx »OpoMHBalT MeOH (20 wiI) 3aTeM
KOPOTKO IHONpoMeBakT 7 M NHz B MeOH (15 mi). OOBeOMHeHHBE OCHOBHEE
bpakimuM KOHLEHTPUPYT B BakyyMe, IoJIydas CHpPOM IPpOOyKT B BUIE
TBEpOOT'O BemMecTBa CBEeTJIO KOPUUHEBOT'O LbBeTa. CHPOM MaTepuall
IpeIBapUTEJIbHO abcopbUpylT Ha CcuIMKarejle M OUMIAKT, MCIOJb3Yy4d
bilem—-xpoMaTorpadmo, MUCHOJIB3YA 12 T KapTpUIX C CUIMKaTeJeM,
OCYIIeCTBJIAA TpalMeHTHOoe 2JoMpoBaHMe MeOH/DCM, nojyuasd ykKas3aHHOe
B 3aloJIOBKe COeIMHeHMe B BUIe TBEepOOTrO BelleCcTBa  OJeOHO
KOPMYHEeBOTO LBeTa (227 wMmr, 49% Bexom). XX-MC Re 0,72 MmH; MC
m/z 322,1 [M+2]* [Cnoco® A]l. H AMP (400 MIu, IMCO-ds) & M.I.
5,26-5,38 (M, 1H), 2,01-2,17 (M, 2H), 1,42 (mup. c, 1H) 1,23-
1,32 (m, 2H), 1,17 (¢, 6H), 1,10 (mmp. c, 6H).

[IpoMexyToOUHOE coeIMHeHMe 8: CuHTe?s 1- (3-MeTOKCU—-4-
(4,4,5,5-rerpameTnii-1, 3, 2-guokcabopoyalH—2-uJ) eHnJr) ~-N-meTmji— 1H-

IrpasoJi-3—aMrHa

o
Z NN P
N B\
~ 0
0
\

Cragusa 1: 1-(4-0poM—3-MeToKCUbeHMI) —1H-npasoi—-3-aMnH

CMech 1-6pomM—4-Monmo-2-MeTokcubeHzojya (2,5 o, 7,99 mMmoJb),
3-aMmmHonmpaszoJya (0,797 o, 9,59 MMmoJb), caluumiIaldbgokcuma (0,219
r, 1,598 wmmosws), Cu20 (91 w™mr, 0,479 mvmoJsib), U Cs2COs3 (3,9 1,
11,98 mmoJis) B IMO® (8 MiI) merasupyioT Nz ¥ HarpeBaoT Opu 95°C B
TeueHre HoumM. Ilocjie OXJIaXOeHMsA OO KOMHATHOWM  TeMIepaTypH,
MNOJIYUEHHYK CMeCh OQUIBTPYIRT UYepes LeluT ¥ OpoMeBawnT EtOAC.
[IOJIydeHHEN  QUIBTPAaT T[POMHBAKT BOIOWM UM  COJIEBEIM pPacCTBOPOM.
OpraHMUeCcKMUM pacTBOp cymaT Hal NazS0i, (UILTPYIT M KOHIEHTPUPYIOT
B BaKyyMe. [ToJIydYeHHEN OCTaTOK ouMIaKnT, VCIIOJIb3Y 4
XxpoMaToTrpapuueckyrw obpaboTky Ha cuimkarese (10%~60% EtOAc B
renraHe), nojgydas 1- (4-6BpoM-3-MeTokCcUbeHWMI) - 1H-ntMpas3oJi—3—-aMnH
(800 Mr, MC: 270,3 [M+H']).

Cramusga 2: N-(1- (4-06pomM—-3-MeTOoKCUbeHWII) —1H-TIMpa30JI—3—WJI) —

2,2,2-TpudTopaleTaMm1n
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K oxjaxieHHOMY JIBIOOM pacTeopy 1-(4-06poM—3-MeTOKCUOEHWIT) —
lH-ntmpazsojg-3-ammHa (200 mr, 0,746 MMmoJib) M nupuinvHa (0,263 M,
1,343 wvmoJsib) B DCM (5 MiI) moGaBiasoT TPpUOTOPYKCYCHEM aHTUIOIPUI
(0,124 MJI, 0,895 MMOJIb ) . I[ToJIydyeHHY PeakrkUMOHHYIO CMeChb
IepeMellBalnT IIpM KOMHATHOM TeMIepaType B TeueHMe 3 YacoB.
[loslydyeHHYIO CcMechb paszbaBjgioT DCM, OPOMHBAaKT BOOHEM 1 H pacTBOPOM
HC1l, BOOHEM HaCHIEeHHBEIM pacTBOpoM NaHCOsz, 3aTeM cymaT Han Na2304,
OMIIETPYIT M KOHLUEHTPUPYKT IIPpM IIOHMXEHHOM IaBJIeHUM, HoJydasda 320
MI N-(1- (4-6pomM-3-MeTOoKCUPeHMJI) - 1H-tupazon-3-uua) -2,2,2-
TpudTOopalueTaMoa, KOTOPEIM MCIOJB3YIT Ha CJelylmel cramun 0es
OOTIOJIHUTEJILHOW OUMCTKU.

Cramusga 3: N-(1- (4-6pomM-3-MeTOokCUbeHUII) -1 H-TMpa30JI—3—WJI) —

2,2,2-rpudrTop-N-MeTujialeTaMm

K cMecHu N-(1- (4-6pomM—-3-MeTOokCUbeHUII) —1H-Tpa30J1—3—-WJI) —
2,2,2-tpudpTopauerTammuoa (320 wmr, 0,879 wMmonb) m KoCOz (146 wmr,
1,055 mmMoJie) B IMO (2 win) poSarjagior Mel (202 mr, 1,055 mvodiw) .
[IoNlydeHHY  PeaKLUMOHHYIO CMeChb [lepeMelluBanT npu KOMHaTHOM
TeMllepaType B TeueHMe HouM. [IOJIyUeHHYID pPeaKUMOHHYK CMecCh
BEUIMBAKT B BOOYy M DSKCTparnpyiT Et20. OOBeOMHEHHEE OpraHUUeCKMe
CcJIon [IPOMEIBAIOT BOIOM, cymaT Hanm Na2504, OUIIL TPYIOT "
KOHLEHTPUPYIT I[IPU [IOHWXeHHOM HaBJIeHUM, Iojydasa N- (1- (4-0BpoM—3-—
MeToOKCHbeHM) —1H-ninpazoa-3-ui) -2, 2, 2-rpudTop-N-MeTuiialle TaMAL
(300 M, MC: 380,0 [M+H']).

Cramma 4: 1-(4-0BpomMm-3-MeTokCUbeHMII) —-N-MeTuji—-1H-nMpa30J—3-
aMMH

K OXJIAXOEHHOMY JILOIOM pacrTeopy N-(1-(4-bpomM—3-
MeTOKCHbeHMT) —1H-tnpason—-3-wui) -2, 2, 2-rpudprop-N-MeTmialueraMmuia
(300 M, 0,793 w™Mome) B EtOH (5 M) »noBapiadgoT pacTBop 21%
»TOKCHMIa HaTpuda B EtOH (0,4 mu, 0,793 mMMoJk) . IloJIlydeHHYK CMECh
IepeMelMBalT IPpM KOMHATHOM TeMIepaType B TeueHMe HOUM, 3aTeM
BHUIMBAKT B BOY . IIOJIyUYeHHYIO CMeChb SKCTparmpymonT EtOAC.
OObenMHeHHEE OplaHuYeCKMe CJIOM IIPOMEEAKT HACHIEHHBEM BOIHEM
pacTBOopoM NaHCO3, cymaT Han NazS0s4, OUILTPYT M KOHIUEHTPUPYIOT
[IpM TIOHMXEHHOM HOaBJIeHMM, IoJydad 1- (4-OpoM—-3-MeToKCUbeHMII)—N-
MeTmii—-1H-nimpa3zon-3—-ammuea (200 M, MC: 284,33 [M+H']).

Crammga 5: 1-(3-mMeTOKCHU—-4-(4,4,5,5-TeTrpamMeTyi—1, 3, 2-
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ornokcabopoJlaHn—2-mJl) peHm) ~-N-MeTui—-1H-nimpasoji—3—-aMnH
IerasupoBaHHYK CMecChb 1- (4-0poM—-3-MeToKcupeHm) -N-meTmii—1H-
nupaszojyi-3—-ammHa (200 M, 0,709 MMoJik), OMC (IMHakKoJaTO) OuOopoHa
(270 mr, 1,063 MmoJgip), Pd(dppf)Clz (51,9 mr, 0,071 mMvmoisw), dppf
(39,3, 0,071 wMmoJib) M aleTaTa kajaua (451 wMr, 2,127 MMOJIL) B
1,4-muokcane (5 M) HarpeBabT npu 90°C B Teuenme Houu. Ilocye
OXJIaXIEeHVS OO KOMHATHOM TeMIepaTypH, IIOJYyUeHHYI CMechb OUJILETPYIT
yepes nejgnuT, u [IPOMEIBAIOT EtOAcC. [ToJIyYeHHBI duIIBETPAaT
KOHLUEHTPUPYIT, ¥ OCTAaTOK OUMIAT, MWCIOJbL3YS XpoMaToIpadruecKyl
obpaboTky Ha cuamkarejye (10%~60% EtOAc B TrenTaHe), OoJdydasd 1-
(3-meToxkcu-4-(4,4,5, 5-Trerpamermi-1, 3, 2- oIrMokcabopoJlaH—2—
mi) beduni) —-N-meTuin-1H-nnpaszoa-3-ammue (160 mr, MC: 330,2 [M+H']).
[lpoMexyToOuHOE coemuHeHme 9: CuHTesz 6-meTokcu-5-(4,4,5,5-

TeTpaMeTuJi-1, 3, 2-nnokcaboposaH-2-uJ) -2, 3—ournapo-1H-mHneH—-1-oHa

B 100 mMi KpyIUIOOOHHYK KOJIOY, comepxamywo 1,4-nuokcaH (21
MJI), ZHOBaBJIAKT 5-OpoM—-6-MeTOKCU-2, 3-mourunpo—-1lH-uuned-1-od (1,0
r, 4,15 mMmoJss), Owuc(ImMHakoJdaTo)mambopoH (1,6 10, 6,22 MMOJNB) WU
ameratr kaug (1,3 o, 13,3 MMOJIb) . CyCHeH3MIO Oela3upylnT a30TOM B
TeueHMe 5 MMHYT, 3aTeM Do6aBJIgI0T 1,1'-
ouc (nnpenmapocdmuo) peppouen (0,23 1, 0,415 mmoaws) m PdAClz (dppf)
(0,30 ©, 0,415 MMOJIL) . IOJNIYUEHHYID CYCIEeH3M I HaTpeBalT nopu 80°C
B TedueHMe 18 uyacos. PeaKUMOHHYKHD CMeChb 3aTeM OXJaXOalT OO
KOMHATHOM TeMIepaTyph, pas30aBJIglnT 2TuUalleTaToM, OUILTPYT UYepes
HeJUT ¥ KOHUEHTPUMPYIT B BakyyMe. CHpOM T[OpPOOYKT OUMIIAKLT,
VCIOJIBE3YS XpoMaTorpaduueckyln oO0paboTKy Ha CcuiMKareje, IoJjiydas
6-MeTOKCU—-5-(4,4,5, 5-TerpameTnii-1, 3, 2-anokcabopoJilaH—2-WJI) -2, 3—
munruapo-1H-mumen-1-ow (1,1 1) MC [M+H*]=289,4

[lpoMexyTouHOe coemmHenme 10: CuHTe3s 7-meTokcu-6-(4,4,5,5-

TeTpaMeTuJi—-1, 3, 2-OMokCcabopoliaH—2—WJI) XMHOJIMH-2-KapOOHUTPMIIa
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Cragra 1l: 6-XJIOp—7-METOKCUXMHOJINH
PacTBOp cepHOM KUCJOTH (35 mi) B Bome (35 my) oBpabaTHBalT
3-HUTPOBEH30JICYJIbOOHOBOM  KUCJIOTOM (35,1 T, 159 wMmMOJIB) u

rauuepuHoM (80 mi, 1,1 MoOJb), OoJydas TyCTYID CYCIEH3UMI CepoTro

uBeTa. CycrneHsuo HarpeBaoT no 75°C u pobaBignT 4-xJop-3-
MEeTOKCHMaHMIIMH (25,0 T, 159 MMOJIb ) . IToJIy4JYeHHYO cMecChb
[IepeMelBamnT npu 140°C B TeueHUe 1 Jaca. HoBaByAanT

OOINOJIHUTEJIbLHEE KOJMUeCcTBa BOOH (35 MJI), CepHOM KUCIOTH (35 M)

n TJIMLEPUHA (40  wi), VM  PEeaKLMOHHYI  CMEeChb [IepeMelrBanT

OOIOJIHUTEJIEHO 2 uyaca npu 140°C. IloJIyUeHHHN PacTBOP OXJIaxmanT IO
KOMHAaTHOM TeMIIepaTyph, BHJIMBAKT Ha JeIn, ¥ pH poromar mo 13,
noBaBJIga KOHIEHTPUPOBAHHHM IMAOPOKCUI aMMOHMA. IIoJIyUeHHY CMecCh
DKCTPaATUPYRT EtOAcC (3x), u DKCTPAKTHE  I[IPOMEBAKT COJIEBHM
pacTBOopOM, cCymaT Han NazS04 M KOHLeHTpUpylT. B COOTBeTCTBUM C
obmel NpoUuedypoM OJIS OUMCTKM XMHOJIMHa, packKperTou Leir, C. M. J.
Org. Chem., 1977, 42, 911, NOOJYYeHHHM OCTaTOK pacTBOpPALT B 2 M
HC1 (500 miu) m poBaRagoT XJopunI LuHKa (43,2 1, 317 MMOJB), B
pes3yJsbTaTre 4Yer'o HeMeOJIeHHO ofpas3yeTcd ocamOoK. IIoJIydeHHYK CMecCh
IepeMemyparnT B TeueHue 30 wMmH. TRepOele BemMecTBa BHOEIAKT
dMJILTpOBaHMEM, IIPOMBIBaAsS xXoJiomHoM 2 M HC1, 2-nporaHoJioM, 3aTeM
BOIOM. [ToJIydyeHHHE TBepIOHE BelecTBa noDaBJIAT K
KOHLEHTPUPOBAHHOMY TIMOpokcunoy amMMoHmsa (400 wMJI), M IIOJIYyYEeHHYIO
CMecCh IepeMemMBawT B TeueHre 10 mmH. JJobGaejdawT EtOAcC, M CMech
[IepeMemmMBamnT B TedeHMe 5 MMH. I[lOJIyUdeHHYK CMEChH BKCTPaluMpyoT
EtOAc (3x) MM D3KCTPaKTH IIPOMHBAKT COJIEBHM PacTBOPOM, CylaT Ham
Na2S04 M KOHLUEHTPUPYIT, I[I0JIydasd OCTaTOK TEMHO KOPWUUHEBOTO ILIBETAa,
COCTOAMUN M3 CMECU OBYX BOBMOXHHX LIMKJIMBAIMOHHEX PerMOoM30MEepPOB.
XpoMaToTrpapuueckasda obpaboTka Ha cuimkarese (15-100% rpaameHT
EtOAc B DCM) maeT 6-xJOp-7-MeTOKCUXMHOJIMH (7,03 1) B BUIe
TBEePIOTO BemecTBa OexeBoTo IiBeTa. MC (M+1)=194,1. 1H AMP (400
MI'u, Meranos-d 4) & 8,78 (mm, J= 4,5, 1,6 Tu, 1H), 8,24 (mm, J=
8,4, 1,4 Tu, 1H), 8,01 (c, 1H), 7,47 (c, 1H), 7,43 (gm, J= 8,3,
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4,5 T'u, 1H), 4,06 (c, 3H).

Cragmya 2: 6-XJIOp—7-MeTWUJIOKCUXMHOJIUH 1-OKCHUI

B 100 MJI KPYIUIOOOHHYIO KOJIDY [IOMEeIManT o—-xJjop—"7-
METOKCHUXMHOJIMH, PacTBOPeHHEM B DCM (25,8 ™), m pobaBiasor MTO
(0,051 r, 0,207 MMoJb) . IIOJIYUEHHYH pPeakKUMOHHYK CMEeCh 3aKpPHBAaKT
Y TPOIEJIHEBAalT OTBEepCTHe MIJIOM, 3aTeM IIoMemalT Ha OaHK CO JIBIOM
OJIg OXJaxIOeHrd. Ilocjie OXJIaXOeHMA II10 KallJiaM Io0aBJIAT II€peKUCh
Bomoponma (0,633 mi, 10,33 MMmoJib) . Ilocye 3aBepmeHUsa »JoOaBJIeHUS
[IOJIYYEHHYID PEeakKLUMOHHYK CMeCch yHajldoT c 0aHM, HaTpeBaoT IO
KOMHATHOM TeMIepaTypH U IIepeMelMBalnT B TeueHMe Houu (18 uyacon).
HoGaByasgoT MNO2 (10 mMr, 0,115 MMOJIBE), ¥ IIOJYYEHHYID pPeaKIMOHHYI
CMeChb IIepeMellMBaknT B TeueHMe OOIOJHUTEJEHO 2 YacoB. IlOJIydeHHYK
CMeChb OQUIBTPYIT Uepes LeJUT, OpoMeleanT DCM, 3aTeM KOHIEHTPUPYIT
B BaKyyMe, IoJydad 6-xXJIop—/-MeTHUJIOKCUXMHOJMH l-okcun (1,036 1)
MC [M+H']=210, 3.

Cragrsa 3: 6-XJIOp—7-MeTOKCUXUHOJINH-2-KapOOHUTPWII

B 50 M koJby, coepxamyw aleToHUTpwus (6,0 wMiI), 3arpyxawoT
6-xJIop—7-MeTOKCUXMHOJIMH l1-okcun (0,25 r, 1,19 mmvmoiss), TEA (0,33

MII, 2,39 MMOJIB) M TpuMeTwJIcuiIuiauvaHun (0,48 wia, 3,58 MMOJIB) .

[IOJIYyYeHHYID pPeaKLIMOHHYID CMecCh HarpeBaoT opu 80°C B TeueHme 2
YacoB, OXJaxXnalnT 0O KOMHATHOM TeMIepaTypPH M KOHLUEeHTPUPYIT B
BakKyyMe. [ToJTy4YeHHEM OCTaTOK nonmesjiauymBanT, MCIIOJIb3Y A
HaCHMEHHEM pacTBop Na2C0s3, ¥ IIOJYYEHHHEM [OPOIYKT BKCTParupyioT
DCM. OpraHnuecKum cJon cymart Han MgSOa, OMIIE TPYIOT u
KOHLUEHTPUPYKRT B BaKyyMe, IoJjiydas 6-XJIOop—7/—-MeTOKCUXUHOJIMH-2-
kapbonuTtpma (0,20 r) MC [M+H"]=219,4.

Crammg 4: 7-meTokcu-6-(4,4,5, 5-rerpamerun-1, 3, 2-

OIMOoKCabopoJlaH—2-WJI) XUHOJIMH-2 -KapOOHUTPWII

B 5 M awmmnyiy, colepxamyw 1,4-mmokcaH (2,5 M), noGaBJISoOT
6-xXJIOp—7-MEeTOKCUXMHOJIMH-2-KapSouutpmn (0,11 o, 0,503 wmmoJb),
fuc (mmHakoJaTo) qudopor (0,26 1, 1,01 wMMOJB) MM aleTaT KaJlud
(0,30 r, 3,02 mMmoOJB). CyCHeH3MK Iera3uMpylnT a30TOM B TedeHMe b

MMHYT. JobGapjdawnT annykT PdCl: (dppf)-muxisgopmeranHa (0,04 o, 0,05
MMOJIBL) , M TIOJIYUEHHYI CYCIeH3U HaTpeBaoT nopu 100°C B TeueHue 2

dacos. PeakKUMOHHYID CMeCh OXJaXnoaonT IO KOMHaTHOM TeMIIepaTyPEI,
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pas3baBiignT STUalleTaToM, QUIbBTPYRT UYepes LeJIMT UM KOHLEHTPUPYIT
B BaKyyMe, roJjydasda CHIpOM OpOonoyKT, 7-MmeTokcu-6-(4,4,5, 5-
TeTpaMeTnJi-1, 3, 2-OMOKCaBbOoOpOJlaH—2 - UIIXUHOJINH-2-KapOOHUTPUII MC
[M+H"]=311, 2.

[IpMepsl CHUHTESBa

Vlcriosib3yd CIOCOOEBl, aHaJIOTMUYHEE TeM, KOTOPhEe PAaCKPHTH IJI4
[IOJIYUYEHMA COeIMHEeHMa IOpuMepa 1, ¥ MCIOJb3YS COOTEBETCTBYKIME

MCXOIOHEIE MaTeplMalJlbl, IIOJIYyYalT CcJlelyllmMe COelIVHeHMA:
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KXMC M+1, Re

Ipumep CoennHeHNe 1H AMP 400 MI'n
Crioco®
N NH (IMCO-de¢) & w™M.pm. 8,27 (m, J=8,08 TIu,
//I::Iélgw 1), 7,73 (=, J=1,52 Tu, 1H), 7,54
(oo J=8, 34 1,26 T 1H) 4,35-4,45
N// o/ 386,2, 0’49 14 14 14 4 14 14 14 14
33 5 (m, 1H), 4,01 (¢, 3H), 3,00 (¢, 3H),
3- -4-(5- 2,2,6,6- MMH.,
MeToRen (5= (merun (2,2, 6, 1,61 (mm, J=11,87, 3,28 Tu, 2H), 1,42
TeTpaMe TUJIINIUIePUIVNH-4-1JI) aM/HO ) — (T J=12,13 Tu oH) 1,28  (mmp -
4 4 4 7 7 . 4
1,3,4- -2- o)
, 3, 4-THMagnasoJl nJ1) OEH30HUTPUII 1H), 1,21 (c, €H), 1,08 (c, 6H)
WM (MMCO-de) & w™m.m. 8,27 (v, J=7,58 T,
F S
\JN 1H), 8,08 (mm, J=11,12, 1,01 Tu, 1H),
374,2, 0,497,882 (ogm, J=8,34, 1,26 Iwu, 1H), 4,41
34 NZ
MVH., D (myp. c, 1H), 3,04 (c, 3H), 1,59-1,70
3-dTop-4-(5- (MeTmi (2, 2,6, 6- (M, 2H), 1,50 (mp. c, 2H), 1,24 (mmp.
TeTpaMe TUIIIIUIIEPUIVNH -4 —1JI) aM/HO ) — c, 6H), 1,12 (mp. c, 6H)

1,3,4-Tanmaszsoyi—-2-mjl) 0eH30HUTPWII
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(IMCO-de¢) & ™M.m. 8,26 (v, J=7,83 Tu,
\NN 1H), 7,94-7,85 (M, 2H), 4,29-4,39 (M,
35 /Oﬁr[tj/L 407, 2, 0,53 |1H), 3,89 (¢, 3H), 3,04 (¢, 3H), 1,63
MUH., D (om, J=11,87, 3,28 Tu, 2H), 1,44 (T,
Me THJI 3-¢pTop-4- (5- (MmeTm1(2,2,6, 6- Jg=12,13 Twm, 2H), 1,29 (c, 1H), 1,21
TeTpaMe TUJINUIIepUOH—4-1JI) aMUHO ) — (c, 6H), 1,09 (c, 6H)
1,3, 4-Tamgmrasz30Ji-2-1Jl) OeH30HUTPUJI
\—<:j? (IMCO-de) & ™M.nm. 8,32 (m, J=2,53 Tu,
~o &{i 1H), 8,08 (m, J=8,59 Tu, 1H), 7,39-
\ ijj/&w 7,46 (M, 2H), 5,86 (m, J=2,53 Tu, 1H),
5w<;j 4506, 3, 0,50|5,63-5,68 (M, 1H) 4,30-4,38 (M, 1H),
36 ’ ’ ’ ’ ’ ’ ’
5- (2-mMeTokcu-4- (3- (MeTmJlaMmHO ) —1H- MMH., D 3,99 (¢, 3H), 2,98 (¢, 3H), 2,77 (O,
nupaszoJi—1-mi) deHni) —-N-MeTni—-N- J=5,56 Tmu, 3H), 1,62 (m, J=10,61 Tu,
(2,2,6, 6-TeTpaMe TUJINIUIICPUONH -4 —1JT) — 2"y, 1,43 (v, J=11,12 Tu, 2H), 1,22
1,3, 4-TranuasoJi-2-aMiH (c, eH), 1,10 (c, ©H)
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37

R
=z
(o]

N
T-MeToKCHU—6- (5- (MeTUJI (2,2, 6, 6—

TeTpaMe TUJINIUIIePUIMH -4 -1JI) aMUHO ) —
1,3, 4-TMangmas3oiI—-2-WJl) XUHOJIMH- 2~

KapBOHUTPUII

437, 2,

MMH. ,

D

0,52

(Xjopodopm—d) O 8,84 (c, 1H),
J=8,3
4,47-4,65 (M,
(¢, 3H), 1,82 (&nm,

1,32-1,45 (M, 8H),

1H), 7,48-7,65
4,13 (c,
Jg=12,2,

1,20

I,
1H),

2H),

8,28

(M,

3H),

(o,

2H),

3

3,4

(c,

6H)

, 09

T,
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Vcrone3ysa CHoCOOB, aHaJIOTUUHEE TeM, KOTOPEE PaCKPETE IJIA
IIOJIy4YeHMA COeIVHEHNMA IIprMepa 6, M HWCIIOJIBE3Yy A COOTBETCTBYKIME

MCXOIOHEIE MaTeplMalJle, IIOJIy4dalT cCcJlelyllMe COeOVHEHWMA:
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KXMC M+1, R,
Ipumep CoennHeHNte 1H AMP 400 MI'n
Crioco®
(IMCO-d¢) & w™m.m. 8,24 (m, J=8,59 Tu,
1H), 7,82 (m, J=7,58 TIu, 1H), 7,47-7,54
(M, 2H) 6,85 (m, J=2,02 Tu, 1H) 6, 68
455,3’ 0’48 14 14 14 4 7 14 14 14
38 (mgm, J=7,07, 2,02 TI'u, 1H), 5,37-5,45 (M,
MWMH., D
4- (3-meTorcm-4-(5-((2,2,6, 6= 1H), 4,08 (c, 3H), 3,47 (c, 3H), 2,15
TeTpaMe TUJINIUIIEPUIMH-4-1JI) OKCH ) — (n, J=10,11 Twu, 2H), 1,31 (mp. c, 2H),
1,3, 4-Tmagmasz3oi—-2-mi) beHm) - 1- 1,21 (mmp. c, 6H), 1,12 (mmp. c, 6H)

MeTuanupuouH-2 (1H) —on
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Vcrone3ysa CHoCOOB, aHaJIOTUUHEE TeM, KOTOPEE PaCKPETE IJIA
IIOJIy4YeHMA COeIMHEHNMA TIprMepa 25, M MHCIIOJIBE3YyA COOTBETCTBYKINE

MCXOIOHEIE MaTeplMalJle, IIOJIy4dalT cCcJlelyllMe COeOVHEHWMA:
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[TprMep

CoenmHeHUe

KXMC M+1,

Rt, Cnoco®

1H AMP 400 MI'n

\N{(@ (IMCO-de¢) & m.m. 8,13 (m, J=8,59

al iiN I'n, 1H), 7,98 (m, J=2,02 Tu, 1H),

N 7,80-7,86 (M, 2H), 6,81 (o,

e S5 - J=2,02 Tu, 1H), 6,66 (aom, J=7,33,

0 0,48 wm., D 2,27 Tu, 1H), 4,42 (mmp. c, 1H),

4- (3-xJop-4- (5- (mMmeTu (2,2, 6, 6- 3,46 (c, 3H), 3,03 (c, 3H), 1,04

TeTpaMe TUJINUIepuInH—4-mi) ammHao) -1, 3, 4- (mmp. ¢, 2H), 1,45 (mmp. c, 2H),

THMaOMas30JI—2-WJ) QeHWJI) — 1 ~Me TUMJINNPUIIVH— 1,23 (mmp. <, 7H), 1,11 (mmp. c,
2 (1H) -oH 6H)

(IMCO-ds) O M.pm. 8,23 (mmp. C,

] \N’d@ 2H), 7,99 (m, J=8,08 Tm, 1H),

L \h}N 7,90 (m, J=1,52 Tu, 1H), 7,67~

N 431, 2, 7,78 (M, 1H), 4,29-4,44 (M, 1H),

i 0,49 mmu., D |3,01 (c, 3H), 1,62 (mm, J=12,13,

5-(2-xjop-4- (1H-rupaszsosn—-4-wmi) beHni) —N- 3,03 Iu, 2H), 1,43 (v, J=12,13

MeTuJI-N- (2,2, 6, 6—TeTpaMe TUJINIUIIepUIuH—4— I'u, 2H), 1,21 (c, 6H), 1,09 (c,

wi)-1,3,4-Tuagmua30Ji-2-aM1H

6H)
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\N w (IMCO-de) & m™M.m. 8,01 (m, J=8,08

Cl S Iy, 1H), 7,89 (¢, 1H), 7,66 (m,

SN Jg=1,52 Tu, 1H), 7,56 (mm, J=8,34,

N\/[ 1,77 Tw, 1H), 4,31-4,44 (M, 1H),

. 485,2 [M]+, 4,11 (v, J=6,06 Twu, 2H), 2,94-

5- (2-x0p-4- (4,5, 6, 7- 0,54 mmH., D | 3,06 (M, 5H), 1,96-2,04 (M, 2H),

TeTparugponmpasoso[1l, 5-a] nupuoua-3- 1,81-1,90 (n, 2H), 1,62 (mm,

i) peunir) ~-N-mMeTtus-N- (2,2, 6, 6— J=11,87, 3,28 TIu, 2H), 1,43 (T,

TeTpaMe TMIIIMIepunH-4-un) -1, 3, 4- J=12,38 Iu, 2H), 1,29 (mp. c,
A A SO~ — AMIE 1H), 1,21 (c, 6H), 1,09 (c, 6H)

\NQ{

y S\:fN (IMCO-de) O M.m. 9,03 (m, J=11,12

o T, 1H), 8,85 (m, J=2,02 Tm, 1H),

N}NI 112,2, 0, 46 8,33 (c, 1H), 8,07-8,13 (M, 1H),

N-MeTmji-5- (5- (1-MeTmi-1H-nupasoj—-4- MyH., D 7,93-8,07 (m, 3H), 4,44-4,55 (M,

Wil) IUupuanH-2-uina) -N- (2,2, 6, 6- 1), 3,90 (e, SH), 3,07 (e, 3H),

TeTpaMe TuInuInepunua-4-mi) -1, 3, 4- 1,87-2,02 (M, 4H), 1,50 (c, 6H),

1,45 (c, 6H)

THMaouasoJi—2—-aMuH, XJIOPUCTOBOIOOPOIOIHAaHA

COJIb
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OCE (IMCO-ds) & wM.m. 8,35 (c, 1H),

T ™\ 8,02-8,07 (M, 2H), 7,90 (m,

v " J=2,02 TITu, 1H), 7,70-7,74 (m,

y I 432,2, 0,54 (1H), 5,42 (77, J=11,31, 4,11 Tu,

2= (2-xjop-4- (1-mMeTmyi-1H-niupa3zoj-4- MUH., B 1H), 3,88 (¢, 3H), 2,16 (nm,

V1) berm-5- ( (2,2, 6, 6- Jg=11,62, 4,04 Tu, 2H), 1,42 (mmp.

TeTpaMe TUINuIepuoui-4-mi) okcu) -1, 3, 4- c, 1H), 1,32 (r, J=11,62 Iu, 2H),
TUAIMASOT 1,20 (¢, 6H), 1,11 (c, 6H)

(IMCO-de) O ™M.m. 8,62 (m, J=2,02

\’<:i& Tu, 1H), 8,09-8,17 (M, 2H), 7,96

¢l iiN (g, J=1,52 7Tu, 1H), 7,80 (oo,

NN " J=8,34, 1,77 Tu, 1H), 6,95 (m,

o 472,2 [M]*, |Jg=8,59 Tm, 1H), 4,35-4,44 (u,

5- (2-xJ0p-4- (6-MeTOKCUIMPUINH-3— 0,58 mmu., D |1H), 3,92 (¢, 3H), 3,02 (c, 3H),

wui) derust) -N-meTusi-N- (2,2, 6, 6— 1,63 (mm, 0=12,13, 3,03 TIu, Z2H),

TeTpaMe TUINullepunua—4-wmi) -1, 3, 4- 1,44 (v, J=12,38 TIu, 2H), 1,29

TUaIas0JI-2—aMUH (mmp. ¢, 1H), 1,21 (c, ©H), 1,09

(c, 6H)
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(IMCO-ds)
T'm, 1H),

O M.m. 8,39 (m, J=2,53
8,07 (v, J=8,34 Tu, 1H),

7,82 (mm, J=8,59, 2,53 Tu, 1H),

N o 7,57-7,69 (M, 2H), 6,53 (o,
HoNT 441, 3, 0,40
J=9,09 TITu, 1H), 6,26 (c, 2H),
5-(4- (6-aMUHONIUPUIOUH-3-WUJI) —2— MUH. , D
P 4,30-4,39 (m, 1H), 3,01 (c, 3H),
bTopdennir) -N-meTuji-N- (2,2, 6, 6— 1,63 (m, J=9,60 T'um, 2H), 1,44 (r,
TeTpaMeTuJInunepuani—-4-wmia) -1, 3, 4- Jg=11,62 Twu, 2H), 1,29 (mmp. c,
THanna30JI—2—aMUH 1H), 1,22 (¢, 6H), 1,09 (c, 6H)
N NH (IMCO-de) & ™M.pm. 12,77 (mup. c,
F &%% 1H), 8,08 (m», J=8,08 TIwu, 1H),
\N'
n 7,69-7,78 (M, 2H), 6,58 (mup. c,
N 429, 3, 0,52 |1H), 4,29-4,39 (M, 1H), 3,02 (c,
MMH., D 3H), 2,28 (c, 3H), 1,63 (m,

5-(2-¢pTop-4- (3—-MeTmyn-1H-nupaszsoy—-5-
mi1) peunsr) ~-N-meTtusn-N- (2,2, 6, 6-
TeTpaMe TUInullepunua—4-mi) -1, 3, 4-

TMagas30JI—2—-aM1H

Jg=12,13 Iy, 2H), 1,45 (7, J=11,12

T'mu, Z2H),

(mmp. c,

1,29 (mmp. c, 1H), 1,22
6H), 1,10 (mmp. c, 6H)
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N NH (IMCO-de) & ™M.m. 13,10 (mup. c,
N
Fos— 1), 8,11 (r», J=8,08 TIu, 1H),
SN 7,74-7,89 (M, 3H) 6,88 (c, 1H
’H 415’2’ 0’49 4 4 4 4 4 4 )I
Ny 4,34 (v, J=12,13 Twu, 1H), 3,02
MUH., D
5-(2-¢Top-4- (1H-ntupazoi—-5-mj) beHmy) -N- (c, 3H), 1,63 (m, J=9,09 Tu, Z2H),
MeTuJI-N- (2,2, 6, 6—-TeTpaMe TUJINUIepuInH—4— 1,39-1,51 (m, 2H), 1,29 (mmp. c,
i) -1, 3, 4-TManmaszoji—-2—-aM1UH 18), 1,22 (c, 6H), 1,09 (c, 6H)
(IMCO-de) & ™M.pm. 13,29 (mup. c,
\
N*(:ii 1H), 8,26 (mp. c, 1H), 8,12
Foos=
s (mmp. ¢, 1H), 7,84 (rm, J=7,58,
1,52 T, 1H) 7,68-7,73 (M, 1H
:‘N 433’3’ 0’49 14 4 7 7 7 4 )I
. 4,35 (o7, J=12,57, 3,35 Tu, 1H),
MUH.,
5-(2, 3‘,HM(1)TOP‘4—(1H—1_H/Ipa30ﬂ_4_ 3,02 (c, 3H), 1,63 (mm, J=11,62,
Mﬂ)@eHMﬂ)_N_MeTMH_N_(2,2, 6, 60— 3’03 T, ZH), 1’44 (T, J:12,13
TeTpaMe TUInullepunua—4-mi) -1, 3, 4- ru, 2H), 1,29 (mp. c, 1H), 1,21
THaOMa30JI—2—aM/H (C, 6H) , l, 09 (C, 6H)
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(IMCO-de) & ™M.m. 13,32 (mup. c,
1), 7,90 (m, J=3,54 Tu, 3H),
6,75 (mmp. c, 1H) 4,30-4,39 (M
433’2’ 0’52 ’ & ’ ’ ’ ’ ’
- D 1H), 3,03 (c, 3H), 1,63 (oo,
- - -] - - —_h = -7
5-(2,3-oudrop-4- (lH-mupasz3oy-5 J=11,87, 3,28 Tu, 2H), 1,45 (T,
i) peHmsr) ~-N-mMeTtusn-N- (2,2, 6, 6— J=12,13 Tu, 2H), 1,29 (mp. c,
TeTpaMe TUInunepunua—-4-mi) -1, 3, 4- 1H), 1,21 (c, 6H), 1,09 (c, 6H)
THMaAOMa30JI—2—aMUH
Fos<
N
N
N (IMCO-ds) 6 w™M.pm. 13,26 (mup. c,
HN
1), 8,20 (mwmp. c, 2H), 7,85-7,92
(M, 2H) 4,31-4,40 (M, 1H) 3,02
433’3’ 0’49 7 7 7 7 7 7 7
(¢, 3H), 1,62 (mm, J=12,13, 3,03
MWH., D
I'u, 2H), 1,44 (7, J=12,13 Tu,
2H), 1,29 (mwmp. c, 1H), 1,21 (c,
5-(2, 5-oudrop-4- (lH-nimpaszsosu-4- 6H), 1,09 (c, ©6H)

mi) pernir) ~-N-meTtms-N- (2,2, 6, 6-
TeTpaMeTuIulepuaua—4-umn) -1, 3, 4-

THaOMa30JI—2—aM/UH
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(IMCO-de) & ™M.m. 13,32 (mup. c,
S 1H), 7,82-7,99 (M, 3H), 6,76
% F (mp. cC 1H) 4,31-4,39 (M, 1H)
N 433,2, 0,52 S T ’ ’ ’
3,03 (¢, 3H), 1,63 (mm, J=11,62,
5-(2, 5- —4- (1H- -5- M., D
(2, 5-mmdrop IMpasoJi 3,03 I'u, 2H), 1,40-1,49 (M, 2H),
I/IJ'I)(]_)GHI/LJ’I)-N-MGTMJ’I—N—(2,2,6,6— 1’29 (H_IMp. C, 1H), 1,21 (C, 6H),
TeTpaMe TUInunepunui—-4-mi) -1, 3, 4- 1,09 (c, 6H)
4 4
THaIVa30JI-2—-aMUH
NH
H,.,
oy (IMCO-de) & ™M.pm. 13,16 (mup. c,
N 1), 8,29 (mmp. c, 2H), 7,58-7,67
(m, 2H) 4,29-4,38 (M, 1H) 3,01
433,3, 0,47 ’ o ’ ’ L
(c, 3H), 1,63 (gm, J=12,13, 3,03
MWH., D
I'm, 2H), 1,44 (v, J=12,13 TIu,
(2, 6-mudrTop-4- (l1H-nmpazoyi—4-wmi) beHnII) — 2H), 1,29 (mmp. c, 1H), 1,20 (c,
N-meTusi-N- (2, 2, 6, 6-TeTpaMe TUJIINIIePUOVH — 6H), 1,09 (c, 6H)

d-mj1) -1, 3, 4—-TManomuasoJi—-2—aMiH
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\’<:ii (METAHOJI-ds) O M.m. 8,25 (¢, 2H),
¢ ST 8,04 (mm, oJ=11,62, o6,06 Iu, 1H),
N 7,80 (mm, J=11,87, 6,32 Tu, 1H),
E,: F 375,2, 0,4313,91 (mm, J=10,36, 7,33 Tu, 2H),
2-(2,5-oudTop-4- (1H-niupaszsoj-4- MUH. , D 3,60 (mm, J=10,61, 3,03 Twu, 2H),
V1) heHMIT) - 5- 3,29-3,37 (M, 2H), 3,19-3,28 (M,
((3aR, 6aS) rekcarmoponuppoJio [3, 4- 2dH), 3,00 (mm, J=11,37, 2,78 Twu,
clouppon-2 (1H) -uia) -1, 3, 4—-THagma30J 2H)
\’<:§&
] S’ﬁi (IMCO-de) & w™M.pm. 13,27 (mup. c,
l\N =N 1H), 8,22 (mwmp. c, 2H), 8,06 (=,
NT Z 449,1, 0,51 |g=7,07 T, 1H), 7,91 (m, J=11,62
" MVH ., ru, 1H), 4,39 (v, J=11,62 Tu,
5-(2-xJyop-5-¢TOopP-4- (1H-ttpazoj—-4- D 1H), 3,02 (c, 3H), 1,64 (m,
mi) peunir) ~-N-meTtusn-N- (2,2, 6, 6- J=10,11 Tu, 2H), 1,40-1,56 (M,
TeTpaMeTuInunepuaua—4-umn) -1, 3, 4- 2H), 1,22 (c, 6H), 1,10 (c, 6H)

THMagras30JI—2—-aMM1H
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\N@ (IMCO-ds) & w™M.m. 13,22 (mmup. c,
cl itN 1H), 8,80 (o, J=1,77 Tu, 1H),
T N 8,32 (mmp. ¢, 2H), 8,16 (mom,
N # 410, 2, 0,45| J=12,13, 1,52 Tu, 1H), 4,26-4,36
5- (3-dTop-5- (1H-mmpasosn-4-wui) mupuona-2- | MAH., D (m, 1H), 3,03 (c, 3H), 1,64 (om,
uin) -N-metua-N- (2,2, 6, 6- J=12,13, 3,03 Tu, 2H), 1,45 (T,
TeTpaMe TUIINuIepunMa—4-mui) -1, 3, 4- J=12,13 TIu, 2H), 1,22 (c, ©oH),
TUaOMas0JI—2—aMIH 1,10 (c, 6H)
M NH
a s (IMCO-ds) & m.m. 8,37 (m, J=5,05
s ru, 1H), 8,32 (m, J=1,52 Tu, 1H),
8,13-8,20 (M, 2H), 7,25 (m,
j:'| 458,2 [M]*Y, J=5,56 TITmu, 1H), 6,80 (c, 2H),
HN™ N 0,51 mmu., D |4,34-4,43 (M, 1H), 3,03 (c, 3H),
5-(4- (2-aMMHONIMPUMUIVH-4-1JT) —2— 1,61-1,08 (M, 2H), 1,45 (T,
xJjopdeHms) ~-N-meTmyi—-N- (2,2, 6, 6— J=12,63 Twu, 2H), 1,22 (c, 6H),
TeTpaMeTuInunepuana—4-wmin) -1, 3, 4- 1,10 (c, 6H)
THMaIMNa30JI—2—aM/H
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(IMCO-de) & M.m. 8,43 (m, J=1,52
\ NH
E s f I'u, 1H), 8,34-8,30 (M, 1H), 8,22
SN (m, J=6,00 I, 1H), 8,15 (m,
NS J=8,08 TIu 1H) 7,05 (mmp. c
bl 458,2 [M]+, ' ' v P '
2H) 6,42 (&o J=5,56 Tu 1H)
0,47 vmH., D o ’ ’ ’ ’
5-(5- (2-aMuHONUPUMUIONH-4-1JT) —2— 4,30-4,42 (M, 1H), 3,03 (c, 3H),
xJopdeHms) ~-N-meTtmyi—-N- (2,2, 6, 6— 1,64 (mm, J=12,13, 3,03 Tu, 2H),
TeTpaMe TUInuIepunuua—-4-mi) -1, 3, 4- 1,45 (v, J=12,38 Tu, 2H), 1,22
THMaOMa30JI—2—aMUH (c, 6H), 1,10 (c, 6H)
\NQ (IMCO-ds) & wM.m. 7,98  (mm,
E S’§“ J=10,61, 6,06 ITu, 1H), 7,02 (mmo,
\Nr
J=11,12, 6,06 TITu, 1H), 4,33-4,45
=
5>s F 478, 2, 0,57| (m, 1H), 3,03 (c, 3H), 2,66 (c,
MMH., D 3H), 2,33 (c, 3H), 1,63 (oo,
5-(4- (2, 4-guMeTMITMA30JI-5-1J) -2, b—
J=12,13, 3,03 Tu, 2H), 1,44 (7,
oudropdpenm) ~-N-metmyi—-N- (2,2, 6, 6—
J=12,13 Tu, 2H), 1,30 (br, s,
TeTpaMe TUInullepunua—4-mi) -1, 3, 4-
1H), 1,21 (c, ©H), 1,09 (c, ©H)
THMaOuas30JI—2—aMUH
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\
N@ (METAHOJI-ds) & M.nm. 7,88-8,06 (M,
F S

F \NN "), 7,27-7,45 (M, 1H), 4,47 (M,
N 1), 3,11 (c, 3H), 2,72 (c, 3H),
\-S 478, 2, 0,56
7/ 2,32-2,42 (M, 3H), 1,79 (onm,

MMUH., D

5-(4- (2, 4-guMeTUIITHABOJI-5-1JI) -2, 3- J=12,63, 3,03 Tu, 2H), 1,58 (r,
oudpropdpeHm) ~-N-metmji—-N- (2,2, 6, 6— J=12,38 Tu, 2H), 1,35 (c, 6H),
TeTpaMe TUInuIepunuua—-4-mi) -1, 3, 4- 1,24 (c, 6H)

THMagMasoJi—2—-aMUH
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Vcrone3ysa CHoCOOB, aHaJIOTUUHEE TeM, KOTOPEE PaCKPETE IJIA
IIOJIy4YeHMA COeIMHEHNMA TIprMepa 26, M MHCIIOJIBE3YyA COOTBETCTBYKINE

MCXOIOHEIE MaTeplMalJle, IIOJIy4dalT cCcJlelyllMe COeOVHEHWMA:
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XXMC M+1, Rt,
Ipumep CoennHeHNe 1H AMP 400 MI'n
Criocod
BZ Y < %H (XJIOPO®OPM-d) & w™M.m. 12,77 (mmp. c,
F
2 S:f,N 1H), 7,30 (m, J=7,07 Tu, 1H), 7,15
@ OH (m, J=1,52 7Tw, 1H), 6,98-7,02 (M,
N
7 1H) 6,74 (& Jg=1,52 T 1H) 6,33
S 538,3, 0’53 ’ ’ ’ ’ ’ 14 14
60 =7,07, 2,02 I 1H 4,31 .
4- (3-rumpokcu-4- (5- (MeTwn (2,2, 6, 6- | wmm., D (mm, J=7,07, 2 n, 18, 4,31 (omp
c, 1H), 3,52 (¢, 3H), 3,05 (c, 3H),
TeTpaMe TUIINUIIepUOVUH—4-11JI) aMUHO ) —
1,76 =12,63, 3,03 T 2H 1,39
1,3, 4-Tranmasoi-2-mui) - 5- ! (am, J=12,63, 3, Ho AR
. 3H 1,28 6H 1,16
(TpudTOPMEeTOKCH ) QeHMII-1— (m71p cr ) 1 ! e ) !
. 6H
MeTuanupuomuH-2 (1H) —on (mp . ¢, )
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[Iprmep 61: CuuTes 5-(2-pTop-6-MeTokCcHU—-4- (1H-tupaszsos—-4-
wi) dennir) —~-N-meTuii-N- (2, 2, 6, 6—-TeTpaMe TUInuIepuania—4-wmi) -1, 3, 4-

THMagMa3oJi—2—aMMHa

Cranmusga 1: 5-(2-pTop-6-MeTOoKCUbeHMI) -1, 3, d-THagmuas30JI—2-

aMMH :

[lepeMemlMBaeMyld CMeCh 2-0Top-6-MeTOKCHUOeH30MHOM KUCIIOTH (2
r, 11,76 MMOJB) ¥ TITuAOpa3uHKapboTrmoammpma (1,607 o, 17,63 MMOJB)
oxJlaXmalnT B aTMocdpepe aszsoTa Ha ©OaHe CO JBIOM, M IO KallJaM

nDo6aBJISgIT POC1ls (3,29 ™, 35,3 w™MMOJIB) . ITocJie 3aBeplleHn A

no®aBJIeHN, IIOJYUEHHY peaKLMOHHYID CMeCh IIepeMemmBaloT nopu 78°C
B TeueHMe 3 UYacop. IlOJIydeHHYK pPeaKLUMOHHYK CMeChb OXJIaXOanTHa
faHe CO JIBOIOM M TacaT, IOodaBjdad JemaHywo Bomy (~50 M), nojgyuasa
TBEPLOE BEmMeCcTBO/CMOJIOOOpa3HYy Maccy. Teepnoe BelleCTBO
oBbpabaTHBaKT VYJBTPaA3BYKOM B TedueHMe 1,5 dYaca, ¥ TIIOJYUYEHHY
CYCIIEH3MUD pasbaBJgnT OOIIOJIHUTEJILHO 50 MJI BOIEL, 3aTeM
CYCIIEeHIMPYIT IIpM KOMHATHOM TeMIepaType B TeueHre ~16 UYacoB.
TBepnoe BemWeCcTBO CcoOMpamwT, MCIOJIb3YA BakKyyMHYL OMUIIbTpaLU,
IIPOMEIBAIDT  BOMOOM, CHOBa CyYCIeHIMPYKT B  HACHIEHHOM BOIHOM
pacTBOope NaHCOsz (~100 M) M CyCHeHIMPYT B TeueHre ~30 MMHYT.
[lolyuyeHHOEe  TBEepHmOe BemWeCcTBO cobupawnT, VICIIOJIE3Y S  BaKYYMHYIO
bMJILTpalinio, BaTeM IPOMEBAIT BOIOOM, II0JIydas CHPOM MNPOIOYKT B BUIE
TBEepIOTO BemecTBa He coBceM 0eJjioro 1BeTa. CHpOM MaTepHuall
npenBapUTeJIbHO abCcopbUpylT Ha CHUIMKarejle M OUMIalnT, WCIOJb3YS
dpirem-xpoMaToTrpadurw, MUCIHONE3yda 120 T KapTPpUIX C CHUIMKaTeJeM,
OCYIeCTBJIAL TpalMeHTHOe sJoupoBaHue 0-10% MeOH/DCM, nojyuad
yKazaHHOe B 3al'0JIOBKe CcoelMHeHMe B EBUIOe TBEepIOl'O BelleCTBa
BJjiegHO XeJyiToro uBera (1,265 1, 45% BHxom). XX-MC: Rt¢ 0,77 wvmH;
MC m/z 226,1 [M+H]* [Cmoco® A]. H AMP (400 MI1u, IMCO-ds) & M.I.
7,48 (vm, J=8,34, 6,57 T'u, 1H), 7,29 (c, 2H), 7,02 (m, J=8,08
I'u, 1H), 6,91-6,99 (M, 1H), 3,85 (c, 3H).

Crammusga 2 2-0poM—-5- (2-dTOop—-6—-MeTOKCUbeHMII) -1, 3, 4—
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THaOMa30J:

5-(2-dpTop-6—-MeTOoKCUbeHWUI) -1, 3, d—-THagnaszojy-2-aMmMH (1,265 1,
5,62 MMOJIB) HOopUMAMKM »HOOABJIAKT K IIepeMellMBaeMoOMy pacTBopy CuBr:
(1,505 r, 6,74 MMmoJyis) m t-BuNO2, (0,992 Mja, 8,42 MmMmoJsks) B MeCN
(16 M) B aTMmMochepe asoTa, M IOJYUEHHYH pPeaKIMOHHY CMeChb
IIepeMellMBalT I[IpM KOMHATHOM TeMIlepaType B TeueHue ~18 uyacos.
[IOJIyUeHHYI PeakKLUMOHHYI CMeCch TacaT, Io0aBJAS HACHIEeHHBM BOIHBEIM
pacTBOp  NH4Cl (~40 ) n  BKCcTparupyonT EtOAcC (100 ™) .
OpraHMueckre ¢as3be pal3mesqgnoT, cymaT Hano MgSOs M QUMb TPYRT.
[IoJIyUYeHHEM OMIBTPaT KOHIEHTPUPYIRT B BaKyyMe, IoJiydasd yKa3aHHOe
B 3aT'0JIOBKe COeIMHeHMe B BHUIe TBepPIOIl'O BelleCTBa KOPUUHEBOTIO
usera (1,401 r, 86% Boxonm). XX-MC: Re¢ 1,15 mmy; MC m/z 289,0
[M]*; [Cmoco® A]. H AMP (400 MIwu, IMCO-ds) & M.nm. 7,63 (Txm,
Jg=8,46, 6,32 Tu, 1H), 7,15 (m, J=8,59 Tu, 1H), 7,03-7,10 (M,
1H), 3,96 (c, 3H).

Crammsga 3: 5-(2-pTop-6-MeTOKCHUDeHMIT) ~-N-MeTMJI-N- (2,2, 6, 6—

TeTpaMe TUnuilepunna—-4-mi) -1, 3, 4-Tuagmuasoji-2—aMuH :
[lepeMemBaeMblli pPacTBOpP 2-0poM-5- (2-dTop-6-MeTOKCUOEHWT) —
1,3, 4-tTuagmuasojia (335 MT, 1,159 MMOJIB ) n N-2,2,6,6-
[eHTaMeTuanunepunua—-4-ammda (197 wmr, 1,159 wMmosis) B NMP (2,5
MJI) HaTpeBaioT mOpu 120°C B TeueHue ~18 uyacoB. IlOJIYUeHHYIO
PEaKLMOHHYK CMeCh pas30aBJIA0T HAaCHIIEHHEIM BOOHEIM pacTBopoM NaHCOs3
(30 mi1), BomoM (20 mi) u skcTparmpyioT DCM (75 i) . OpraHuueckKue
basel  pas3nesdgoT, cymaT Hapn MgSOs ¥ OUIBTPYIOT. [ToJIyUeHHBIN
dMIBETPaT KOHUEHTPUPYIT B BaKyyMe, IIOJIydas CHPOM IMPOOYyKT B BUIe
Macja/XuIKOCTM KOPWMUHEBOTO IiBeTa. CHPOM MaTepuall OuMImanT,
MCIIOJIE3Y A YO-ylnpaRJjgaeMy IpernapaTuBHYD B3SXX B KM CJIO THRIX
yciaoBuax (0,1% TFA), cobupas o¢pakliMM, COOTBeTCTByImMe 298 HM.
dpakuumM, comepxalle MIPOOYyKT, OOBEOMHAKNT M IIOMemanT B 5 T
KapTpUIxX SCX (MpeOBapUTEeJILHO YBJIQXHeHHEN  MeOH) . KapTpuox
npoMeleaiT MeOH (30 M), 3aTeM KOPOTKO IIpoMuBabT 7 M NH; B MeOH

(20 w™y1). MeOH/NHs ymoajdapT B 2 BakKyyMe, I[oJlydas yKasaHHOe B

o0

3aTOJIOBKe COelMHeHMe B BMIe Macja opaHXxeeoI'o LBeTa (121 mr, 28
BHIXONO) . XX-MC: R¢ 0,88 wmmu; MC m/z 379,4 [M+H]* [Cmnoco®6 A]. H
sMp (400 MI'm, IMCO-dg¢) & M.m. 7,49 (vm, J=8,34, 6,57 Iy, 1H),
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7,03 (m, J=8,59 I'u, 1H), 6,97 (7, J=9,09 Tu, 1H), 4,26-4,36 (M,
1H), 3,86 (¢, 3H), 2,98 (¢, 3H), 1,062 (mom, J=11,62, 2,53 Twu,
2H), 1,42 (v, J=12,13 T, 2H), 1,27 (mmp. ¢, 1H), 1,20 (c, ©6H),
1,09 (c, ©H).

Crammnsa 4 5-(4-0BpoM—-2-dpTOop—-6-MeTOKCUDeHMIT) ~N-MeTHI—N-—

(2,2,6, 6-TeTpaMeTHUInIMUIepUOuH-4-mi) -1, 3, 4—-Tnagnua30Ji—-2—aMuH :

A30T OapboTUPYIT uUepes IIepeMelMBaeMulM pacTBOpP 5- (2-pTop-6-
MeTokcupeHm ) ~-N-meTmJi-N- (2, 2, 6, 6-TeTpaMe TUJINUIIePUIVNH-4-1JI) —
1,3, 4-TMagmas30Ji-2—-aM1Ha (121 MI, 0,32 MMOJIE ) u
4,4,4',4',5,5,5", 5'-okTameTmy-2, 2'-06uc (1, 3, 2-ouokcabopoJiaHa)
(122 mr, 0,48 mMose) B muokcaHe (2,5 i) K mojlydeHHOMY PacTBOPY
nodasjgaoT dtbpy (9 mr, 0,032 mvmoaws) m [Ir (COD) (OMe) ]z (11 w™Mr,

0,016 wmMoJib) . IIOJYUYeHHHBM pPacTBOPR IerasupyboT, 0apboTUMpysd asoT

eme 10 wMmHyT, 3aTeM HaTrpeBaoT npu 90°C B TeueHue ~16 UYacCoOB.
[IojlydeHHYI pPeaKUMOHHYK CMeChb KOHLUEHTPHPYRT B  BakKyyMe, u
IIOJIYUEHHEIM OCTaTOK IIoOMemanT B cMeck 1:1 MeOH:Boma (4 w™i).

ODobapjasgawoT CuBrz (168 wmr, 0,754 MMOJIB), ¥ IOJIYUEHHYID CYCIIEeH3UD

HarpepaoT oOpu 80°C B TeueHue ~18 uyacoB. IIOJYUEHHYID PeaKIMOHHYO
cCMeChb pasbaBigoT 28% BOIOHEM pacTeopoM  NH4OH (10 1) 7
sKCcTparupyionrT DCM (20 wi) . OpraHnueckue Qasbs pasnesjdonT U
KOHUEHTPUPYIT B BakyyMe, IIoJydasd CHpOM NPOOYKT B BKIe Macia
TEeMHO KOPMUYHEeBOTO LBeTa. CHPOM MaTepMall OUMIAalT, MCIOJIbL3YySa Y-
yhopaBJgeMyln IpelapaTUMBHYKD BOXX B KUCJIOTHHX YCJOBUAX (0,1%
MypaBbMHas KucJoTa), cobupas opakumuy, cooTBeTCcTByIMe 314 HM.
dpakuumM, CcomepxXallye HOPONOyKT, OOBEOAMHAKNT M IIOMemanT B 2 T
KapTpuIxX SCX (MpeOBapUTEJILHO YBJI&XHeHHEM  MeOH) . KapTpumox
npoMelearT MeOH (~15 mi), 3arTeM KOpoTKO IpoMmeBawnT 7 M NHs B MeOH
(10 MJII) . MeOH/NHs YV OaJIAnT B BakKyyMe, roJiydas
MacJISHUCTOe/CTekrJIo00pasHoe TBepHoe BEeMeCTBO CBETJIO KOPUUHEBOTO
IBeTa B BMIEe CHPOM CMeCH, CcoIepXalel yKa3aHHOe B 3aTl0JIOBKe
CcoenMHEeHMe, KOTOPYK MCIOJBL3YIRT 0e3 MOONOJHUTEJILHOW OUMCTKM. XX-
MC: Rt 1,04 vmu; MC m/z 459,3 [M+2H]* [Cnoco® A].

Cramusa 5: 5-(2-¢Top-6-MeTokcu—-4- (1H-ntnpaszois—4-wmi) deHnir) —N-
mMeTmi-N- (2,2, 6, 6-TeTpaMeTuInunepuini—4-wui) -1, 3, d—-Tuanmasoji—2-

aMIMH :
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Pd (Phs3P)s4 (11 mMr, 0,009 mMOJIB) »DoBaBJART K IIepeMellBaeMOoMn
CYCIIEH3UNU 4-(4,4,5,5-rerpameTusi-1, 3, 2-guokcabopojyiaH—2-mJ) —1H-
nmupasoja (55 MI, 0,282 MMOJIb ) nu 5-(4-0poM—-2-pTOpP—6—
MeToKCcubeHmI) ~-N-mMmeTmJi-N- (2, 2, 6, 6-TeTpaMe TUJIIIUIIePUIVH— 4 —1JT) —

1,3, 4-tTnagmaszoj-2-ammuHa (86 wmr, 0,188 wMmMoJe) B 1OMokcaHe (1,5
MII), 3aTeM pobarjagpT pacTBOop NaHCOs (60 mr, 0,564 MMOJIBE) B BOIe
(0,375 ™). IToJNYyYeHHYK pPeaKLUMOHHYID CMeChb IMOIpOoOyBaklnT a30ToM,
TepMeTU3UPYIT, ¥ HaTrperaioT opu 120°C B YCJIOBUSX MMUKPOBOJIHOBOTO
o0JIyyeHUsT B TeueHMe 1 uyaca. I[loJlydeHHYD pPeaKUMOHHY CMeChb
pazbapigsgoT DCM (20 M) ¥ HOPOMEEBAKT HACHIIEHHEIM BOIOHEM pPacTBOPOM
NaHCOs3 (10 wy). OpraHudueckme ©Gas3b pasleligonT ¥ DOOaBJSKT
SiliaMetS-DMT (0,61 wmmoss/T, 145 wMr, 0,09 wMvosis) . IIOJIYUEHHVIO
CYCIeH3Ul I[IepeMemMBalT IpM KOMHATHOM TeMIepaType B TeueHUe ~2
YyacoB, 3aTeM OQUMILTPYT. IIOJNYUYeHHHM OMJILTPaT KOHIEeHTPUPYT B
BakyyMe, TIOoJiydasd CHpPOW MNPOAYKT B BMIE Macjla CBeTJIO KOPUUHEBOTO
LBeTa. Crpon MaTepmal OUMIIAKT, MUCIIOJIE3Y 4 YO-ylpaBRJIigeMy
[IperapaTrUBHYD BOXX B OCHOBHEIX YCJIOBUAX (MOOIMOUIIMPOBAHHEIN
NH40H) , cobupas odpaxumu, COOTBETCTBYIIIIME 328 HM, roJiydas
yKazaHHOe B 3al'0JIOBKe CcoelMHeHMe B BUIOe TBEepIOI'O BelleCcTBa

Bejioro LBeTa (26 M, 32% Boxom). XX-MC: Rt 0,76 MmH; MC m/z

445,5 [M+H]* [Cnoco6 A]. 'H sMP (400 MI'my, JIMCO-de) 6 M.m. 13,09
(mp. ¢, 1H), 8,26 (mmp. ¢, 2H), 7,23-7,31 (M, 2H), 4,27-4,37
(m, 1H), 3,93 (¢, 3H), 2,98 (¢, 3H), 1,62 (mm, J=11,87, 3,28
I'm, 2H), 1,42 (7, J=12,13 Ty, 2H), 1,20 (¢, ©6H), 1,09 (c, ©6H).
Mcrnosbsya CHOCOOEH, aHaJIOTUMUHHE TeM, KOTOPHE PACKPHTH IJIA
[IOJIyYeHrda COeOMHEeHMA IpuMepa 61, MUCOOJIb3yA COOTBETCTBYKIUE

MCXOIOHEIE MaTeplMalJlel, IIOJIyYalT cJlelylimMe COedVHEHNMA:
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XXMC M+1, Rt,
[Ipumep CoennHeHNe 1H AMP 400 MI'n
Crioco®
/
N
H...
“'H (XJIOPO®OPM-d) & wM.m. 7,87 (c, 2H),
N
F S N 6,96 (m, J=10,61 TIu, 1H), 6,85 (c,
\NI
1H) 3,94 (c 3H) 3,77 (no
; o 401,1, 0,40 ' ' ' ' ' '
62 N, J=10,11, 7,58 Tu, 2H) , 3,51 (nm,
HN MUH., D
= I 2H 3,08 .
2- (2-pTOop-6-MeTOKCH-4- (1H-nimpasosn-4- J=10,61, 3,03 I', o3 (mp. ¢,
2,67-2,78 2H 2,63
) benmt) —-5- ( (3aR, 6aS) -5- 2H) o 2y ’ (M, Voo 2 (nm,
J=9,09, 2,53 T'u, 2H), 2,40 (c, 3H)
MeTUJITeKCcaruagponuppoJio [ 3, 4—c] nuppoJi—
2(1H)-uja) -1, 3, 4-Tagnasz30J
\/<:i&
F 84% (IMCO-d6) & 13,30 (¢, 1H), 8,24 (c,
o 2H), 7,29 (mm, J=5,7, 2,0 Tu, LH),
o)
- ﬂN 463, 2, 0,50|4,35 (vm, J=12,5, 3,6 Iu, 1H), 3,95
MMH., D (c, 3H), 3,00 (c, 3H), 1,63 (oo,

5-(2,3-oupTop-6-meTorcu—-4- (1H-
nupaszoJi—4-mi) ey ) —-N-MeTuji—-N-
(2,2,6, 6-TeTpaMe TUIINUIIEPUOUH—4 —1JI) —

1, 3, 4-TagmraszsoJi-2-aM1H

J=11,9, 3,5 T'u, 2H), 1,44
I'm, 2H), 1,21 (¢, ©H), 1,09

T, J=12,1
(c, ©6H)
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[Iprmep 64: CuHTe?s 6-MeToOKCU-2- (b- (MmeTMJI (2,2, 6, 6—
TeTpaMe TUIINUIIepUOMH-4-1i1) aMmrHo) -1, 3, 4—-Trmanguasoj—2-ui) -3, 4-

OUTUMOPOU30XMHONIMH-1 (2H) —oHa

Crammng 1: o-MeToOKCU-2- (55— (MmeTMJI (2,2, 6, 6—

TeTpaMe TUINUIepUIMH—-4-mi) aMmmHao) -1, 3, 4-Tuaguasoja—-2-uji) -3, 4-
OUTUOPOU30OXUHOJMH-1 (2H) —0oH:

K IepeMelrBaeMon CYCIIEH3UNU 6-MeTOKCU-3, 4-
OIUTUAPOU30XUHOIMH-1 (2H) -ona (50 w™mr, 0,282 wMmMoJb) u 5-BpomM—N-
mMeTm1-N- (2, 2, 6, 6-TeTpaMeTuInunepuivi—-4-ui) -1, 3, d—-Truanmasoji—2-—
aMrHa (I[IpoMexyTouHoe coenumHeHue 4) (132 mr, 0,395 mmons) B MO
(0,7 M) B aTmMochepe aszoTa pobaeiuasawT KoCOz (78 mr, 0,564 MMOJB)

3aTeM OODaBJIST Cul (32 MI, 0,169 MMOJIB ) . [TOJIYUYEeHHYID

PeakKLUMOHHYI CMeCh HaTrpeBaloT nOpu 150°C B TeueHme ~18 uyacos.

SaTeM ODo00aBJIALT elme 1,4 SKBUB. 5-6poM—-N-MeTUII-N- (2,2, 6, 6—
TeTpaMe TUJInmuIepmuona—4-ui) -1, 3, 4—-Truanuasoji—2-aMrHa (132 Mr,
0,395 wMmMOJIB) m 0,6 DSKBUB. Cul (32 w™r, 0,169 MMOJIL) u

rnepeMemyBaHMe OPONOJIKalnT opu 150°C B TeueHMe MOONOJHUTEJbHO 438
JacoB. I[loOJIydyeHHYID pPeakKILMOHHYK cMechb pasbarjdaioT EtOAc (10 miI) u
bunbpTpyoT UYepe3 ULeJUT. I[OJyUeHHHV OOUILTPAT KOHIEeHTPUPYIT B
BakyyMe, TIOoJiydas CHpPOM MOPOOYKT B BMAe Macja TeMHO KOPMUHEBOTO
uBeTa. Crlpo¥  MaTepuasl OUMIIaKT, UCIIOJIb3Y 4 YO-ynpaBJIgeMy
npernapaTueHyio BOXX B KMCJIOTHEIX  YCJIOBUMAX (MOIMAUUMPOBAaHHEE
MypPaBBMHOM KMCJIOTOM) cobupas odpakluM, COOTBeTCTBykmMe 312 HM.
dpakuumM, comepxalle IMIPOOYyKT, OOBEOMHAKNT M IIOMemanT B 2 T
KapTpuIx SCX (MpeOBapUTEeJILHO YBJI&aXHeHHEN  MeOH) . KapTpuox
npoMeBapT MeOH (~20 MiI), 3aTeM KOpOTKO npomeBakT 10% DCM B [7 M
NHs B MeOH] (12 wj). DCM/MeOH/NHs yOoajdwT B BakKyyMe, IIoJiydas
yKazaHHOe B  3al'0JIOBKe COeIMHEHMe B BUIe  CTeKJIo0Opas3HOIo
TBEPOOTO BemecTBa OJIeOHO XeJITOTO/KOPMUHEeBOTO IBeTa (28 wMr, 23%

BHIXONO) . XX-MC: R¢ 0,91 wmmu; MC m/z 430,5 [M+H]* [Cmnoco®6 A]. H
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AMP (400 MI'u, IOMCO-ds) & Mm.m. 7,88-7,97 (M, 1H), 6,96-7,03 (M,
2”H), 4,35 (v, J=6,57 Tw, 2H), 4,16 (77, J=12,19, 3,22 Tu, 1lH),
3,85 (¢, 3H), 3,14 (7, J=6,57 Tw, 2H), 2,91 (¢, 3H), 1,58 (&om,
J=12,13, 3,03 T'u, 2H), 1,42 (v, J=11,87 Iu, 2H), 1,20 (c, 6H),
1,09 (c, 6H).

Ipmmep 65: CuHTe3s b- (2-xJjop-4- (1lH-mupaszsoi-1-wui) deHwni) -N-

MeTuJI-N- (2, 2, 6, 6-TeTpaMeTuJInunepuini-4-mui) -1, 3, 4-Tuagmasoji—2-—

aMMHa
AW NH
Cl S\
\Nl
Crammsga 1: 5-(2-xJyop-4-dTopdenny) —-N-MmeTnn-N- (2,2, 6, 6—

TeTpaMe TUnuilepunna—-4-wmi) -1, 3, 4-muagmuasoji-2—aMuH :

K r1nepeMemmpBaeMoOM CyclIeH3uM (2-xjgop-4-dTopdeHnsi)BOpOoHOBOM
KMcJioTel (251 w™mr, 1,44 wvmosis) u 5-  OpoM—N-meTmsi—-N- (2,2, 6, 6—
TeTpaMe TUInuilepuona—-4-wmi) -1, 3, 4-Tuanmuasoji-2—-aMrHa
(MpoMexyTOuHOe coenuHeHue 4) (400 M1, 1,2 MMOJIB) B IOMokcaHe (10
MJI) B aTMmMochepe aszsoTa pmobBariagoT Pd(PPhs)s (69 mMmr, 0,06 MMOJIB)
3aTeM pacTBop Na2COs (382 w™Mmr, 3,6 w™MMOJB) B BOome (2,5 wmi).
[IoJlydeHHYID PeakKLUMOHHYK CMeChb TepMeTU3MPYRT UM HarpeBalT IIpU
120°C B YCJIOBMAX MMKPOBOJIHOBOTO OOJIydeHMS B TeueHMe 1 Uaca.
[TOJIYyUEHHY  PeaKIMOHHYI cCMecChb paszbaBJgnT DCM (100 1) n
[IPOMEIBAKT HaChIle HHEIM BOIHEM pPacTBOpPOM NaHCOs3 (40 MII) .
OpraHrueckre ¢a3e pasnesdonT, cymaT Hano MgS0Osz, M OUILETPYIOT.
[TIolydyeHHB OQuIbLTpaT paszbaBijagoT MeOH (10 wuI) u 1o6aBJISKT
SiliaMetS-DMT (0,61 mvmosns/r, 0,984 wMmr, 0,6 MMOJIB) . IIOJIYyUEHHVIO
CYCIeH3U IIepeMellMBalT IpM KOMHATHOM TeMIlepaType B TeueHUe ~18
YacoB, 3aTeM OUILTPpyRT. IIOJNYUYeHHHM OQOUIIBTPpAT KOHIEHTPUPYIRT B
BaKyyMe, TIIOJIydas CHPOWV TMPOOYKT B BMIE Macja XeJITOo/OpaHXeBOoTO
uBeTa. CHpOM MaTepMaJ OUMIMAaT, MWCHOJNB3YA OQJem—-xpoMaTorpaduo,
MCIIOJIbE3Yyd 24 I KapTpUIX C CUIMKareJyieM, OCYWEeCTBJIAA I'palleHTHOe
syoMpoBanre 2-10% [2 M NH; B MeOH]/DCM, moJjyyasd yKa3aHHOe B
3aTOJIOBKEe COeIOMHeHMe B BUIe TBepIOT'O BelleCTBa OJeODHO XeJITOT'O

uBeTa (312 Mr, 68% BHXOI). XX-MC: R: 0,97 wmmu; MC m/z 383,4
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[M+H]* [Cnocot A]. H 4gMP (400 MIu, IMCO-ds) O Mm.m. 8,03 (mm,
J=8,84, ©,32 Tu, 1H), 7,65 (omn, J=9,09, 2,53 Tu, 1H), 7,36-7,43
(m, 1H), 4,34 (77, J=12,38, 3,28 Iu, 1H), 3,00 (c, 3H), 1,62
(pm, J=12,13, 3,03 ITw, 2H), 1,43 (v, J=12,38 Tu, 2H), 1,28
(mmp. ¢, 1H), 1,20 (¢, 6H), 1,08 (c, 6H).

Cragua 2: b5-(2-xjop-4- (1H-nupasoi-1-mi) dernms) —-N-meTmi—N-

(2,2,6,6-TerTpaMeTulnnuIepuouMa-4-mi) -1, 3, 4—-Tuagmaz30JI-2—aMM1H :
Cs2C0z (128 w™mr, 0,392 MMOJIBE) ODOBaBJIAKT K IIepeMellVBaeMOMYy
pacTBOpPY 5-(2-xJjop-4-pTopdenHms) —-N-MmeTusn-N- (2,2, 6, 6—
TeTpaMeTuInunepmuani-4-mun) -1, 3, 4-tuagnazsoj-2-aMmmHa (50 mr, 0,131
MMOJIB) W 1H-mmpazsona (13 wMr, 0,196 wMvmosws) B IMO (1,3 ™).
[Mosly4ueHHYO PEaKLUVOHHY CMECH [IEPEMENMBAKT npu KOMHATHOM’
TeMIepaType B TeueHue 4 1QOHel, 3aTeM HaTpeBaioT nJo 60°C wu
[IEpPEMENMBAIT B TeUeHMe OOIOJIHMTEJNIBHO 18 4Yacob. I[lOJIYUYEeHHYD
PEeaKLUMOHHYK CMechb paz3baBjagsorT DCM (10 ™), OUIBTPYRT UYepes
negmuT, u DCM ymajJgoT B BaKyyMe, I[oJydasd CHPpOM MOPOIOYKT B BUIE
XUOKOCTM OJIegHO KOPMUHEeBOTO 1BeTa. CHPOM MaTepMaJl OouumalnT,
MCIIOJIE3Y A YO-ylIpaBJIdeMyl IperapaTuBHYD BOXX B KM CJIO THHRIX
YCJIOBUAX (MOOMOUUMPOBaAHHASA MypPaBbUHOM KMCJIOTOM) , cobupad
bpakunm, cooTBeTCcTByKIMe 324 HM. O®pakuum, comepxamye IIPOOYKT,

oBBLeoMHAIT M I[oMemailnT B 1 I kKapTpumx SCX (IpendBapUTeJIbHO

YBJIaXHeHHE MeOH). KapTpumx npoMeBailoT MeOH (10 w™iI), 3aTeMm
KOpOTKO IHpoMmeBaoT 10% DCM B [7 M NHz B MeOH] (10 ).

DCM/MeQOH/NH3 ymajgioT B BakKyyMe, I[oJydasd VYyKasaHHOe B 3al'OJIOBKe
coelMHeHMVe B BUIe IPO3PadHOTO CTeKJoOoOpa3HOT'O TBEePHOI'O BellecTBa
(37 Mr, 66% BHxOm). XX-MC: Ry¢ 0,97 Mmyg; MC m/z 431,5 [M+H]*
[Crioco® A]. H AMP (400 MI'u, IMCO-ds) & M.m. 8,67 (m, J=2,53 I,
1H), 8,14 (mam, J=5,56, 3,03 Twu, 2H), 7,97-8,02 (M, 1H), 7,83
(m, J=1,52 Tu, 1H), 6,64-6,60 (M, 1H), 4,37 (7T, J=12,25, 3,16
'm, 1H), 3,02 (¢, 3H), 1,63 (mm, J=12,13, 3,03 Tu, Z2H), 1,45
(v, J=12,13 Tu, 2H), 1,21 (c, ©6H), 1,09 (c, ©H).

Vcroib3ysa CIoCcOoBH, aHaJIOTUMUHHE TeM, KOTOPHE PAaCKPHTH IJId
IOJIydeHUsS COelMHeHMs IpuMmepa 65, UCIoJIb3ysa COOTBETCTBYIIME

MCXOIOHEIE MaTeplMalJle, IIOJIYy4dalT cCcJlelyllMe COedVHEHNMA:
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KXMC M+1, Rt,

Ipumep CoenOnHeHNe 1H AMP 400 MI'
Crioco®
\’<:j? (IMCO-de) & ™M.m. 8,99 (m, J=1,52
of i}Z I'u, 1H),8,24- 8,28 (M, 2H), 8,08-
Ny N 8,11 (m, 1H), 8,04 (m, J=1,52 Tu,
e N/ 432,2, 1H), 4,38 (vr, J=12,44, 2,97 Tu,
5- (2-xJjop-4- (1H-1, 2, 3-Tpuasosi—-1- 0,50 mmu., D 1), 3,03 (¢, 3H), 1,64 (mm,
ui) denHus) ~-N-meTusn-N- (2,2, 6, 6- J=11,87, 3,28 TIu, 2H), 1,45 (T,
TeTpaMeTmInunepunma-4-umn) -1, 3, 4- J=12,38 TIu, 2H), 1,29 (mmp. c,
THanMasoJi-2-aMiH 1), 1,21 (¢, 6H), 1,09 (c, 6H)
\’<:§i (IMCO-ds) o wMm.o. 8,22-8,27 (M,
a s 3H), 8,20 (m, J=2,53 Tu, 1H),
. N 8,13 (om, J=8,59, 2,02 Tu, 1H),
- o 432,2, 4,37 (tT, J=12,44, 2,97 Tu, 1H),
5- (2-xnop-4- (2H-1,2, 3-Tprason-2- 0,58 ., D 3,03 (¢, 3H), 1,64 (mm, J=12,13,
ui) benus) ~-N-metun-N- (2,2, 6, 6- 3,03 TIm, 2H), 1,44 (v, J=12,13
T'u, 2H), 1,29 (mwmp. c, 1H), 1,21

TeTpaMe TUInulepunue—4-mi) -1, 3, 4-

THMagras30JI—2—-aMM1H

(c, 6H), 1,09 (c, ©6H)
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\ w (IMCO-de) & w™M.m. 9,45 (c, 1H),
N
cl S\N 8,32 (c, 1H), 8,19-8,24 (M, 2H),
N 8,03-7,98 (M, 1H), 4,38 (7T,
N.

68 %,T 432, 2, J=12,25, 3,41 Tu, 1H), 3,02 (c,
5-(2-xJjop-4- (1H-1,2, 4-Tpuasoyi—-1- 0,51 mmu., D 3H), 1,63 (am, J=12,13, 3,54 Tw,
i) peHmsr) ~-N-mMeTtusn-N- (2,2, 6, 6- 28y, 1,44 (7, J0=12,13 Iu, 2H),
TeTpaMeTuInunepuana—-4-wmia) -1, 3, 4- 1,30 (mmp. ¢, 1H), 1,21 (c, 6H),
THaIVa30JI-2—-aMUH 1,09 (c, 6H)

(IMCO-de) & M.m. 8,29 (m, J=3,03
)»Ci““ I'u, 1H), 8,01 (m, J=8,59 I'uy, 1H),
c s

L 7,87 (m, J=2,53 Tu, 1H), 7,71-

N\ =
WWKCJ 46,2 [M1°, 7,77 (M, 1H), 5,83 (m, J=2,53 Tu,
69 1H), 5,29 (c, 2H), 4,29-4,38 (M,

A A a1 4 e 0,50 mmu., D
5-(4- (3-ammHO-1H-ntinpaszoy—1-wmi) -2 1H), 3,00 (c, 3H), 1,62 (mm,
xJjopdeHms) ~-N-meTmyi—-N- (2,2, 6, 6— Jg=11,87, 3,28 Tu, 2H), 1,43 (r,
TeTpaMeTuInunepuana—4-wmin) -1, 3, 4- J=12,38 T'n OH) 1,28 (c 1H)

4 4 4 7 14 4

THaINa30JI—2—aM/H 1,20 (¢, 6H), 1,09 (c, 6H)
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Mpmmep 70: CuHTe3z 2- (2-xjop-4- (1H-mMmpaszoi—1-wmi) beHmr) —5-
((3aR, baS) —b-MeTuiIrekcarMoponmppoJio [ 3, 4-clnouppos-2 (1H) —mi) -

1,3, 4-Tuagmasojia

/

N
Hu,
o
N
cl s*<
\N/N

Ni‘N
o=/

Cramusa 1: b5-(2-xjop-4-momodenus) -1, 3, 4—-Tuammas30JI-2—aMMH :

[lepeMemnlMBaeMyld CMeCh 2-XJIOp-4-Momo®eH30MHOM KUCJOTH (2 T,
7,08 wMMOJIB) M TIMOpa3uMHKapbormoammnma (0,968 1, 10,62 MMOJBb)
oxJlaxmamT Ha ©OaHe CO JBIOM B aTMochpepe azoTa. o KallJIaMm
nDoBaBJISgIT POC1ls (1,98 MJI, 21,24 MMOJIb ) , u [IOJIYYEeHHYIO
pPeakuMoHHYlD CMechb HaTpeBaoT TIpu 78°C B TeueHMe 3 UYacoB.
[IoJlydyeHHYI pPeaKUMOHHYK CMeCh OxXJlaknalT Ha OaHe CO JBIOOM Ilepen
TeM, Kak ee Tacdr, »nobaBigd JeldHyno Bonoy (50 wi) . IloJlydeHHYIO
JIENIEIKYy TBEepOOI'O BellecTBa oO0pabaTHBaklT YJLTPa3BYKOM B TedeHMe 1
yaca, IHoJjiydad CBOOOOHO IIepeMellMBaeMyl CYCIEH3MI. I[lOJIyYeHHB
MaTepural OCTaBJIAT npu CYCIeHIMPOBaHUN opu KOMHAaTHOM’
TeMIlepaType B TeueHMe ~18 UYacoB, 3aTeM OQUIBTPYT B BakKyyMe U
IIPOMEIBAIT BOIOM, IIOJIydasd CHPOM MIPOOYKT B BMUIOE TBEePIOTO BeMecTBa
BJegHO XKEeJITO/ OPaHXeBOTO UBeTa. Teepnoe BEIIECTBO CHOBa
CYCIEeHIMPYIT B HaCHIEHHOM BOIHOM pacTBope NaHCOsz (50 wi),
CYCIIEHIUPYIOT IIPM KOMHATHOM TeMIlepaType B TeueHMe 2 UYacoB, 3aTeM
cobupanT BakKyyMHOM OMILTpallMel, I[IoJydyas YKasaHHOe B 3aT0JIOBKe
COeIMHEHNVEe B BUIOEe TBepIOOT'O BemecTBa OJIeOHO XeJiToro nBeTa (2,05
', 86% BHXOI). XX-MC: Re 1,20 mmu; MC m/z 337,8 [M]* [Cmnoco® Al.
H aMP (400 MI'u, IMCO-ds) & M.m. 8,01 (m, J=1,52 Tu, 1H), 7,76-
7,82 (m, 2H), 7,50 (c, 2H).

Cramnusa 2: 2-0poM—-5- (2-xJjiop—-4-monodpeHmi) -1, 3, 4-TrMagnasoJl:

5-(2-xyop-4-monodpeHm) -1, 3, -Truanmaszoii—2—aMuUH (2,05 T,
6,07 MMOJIB) HOpUMAMM OOOABJAKT K IIepeMelllBaeMOMy pacTBopy CuBr:
(1,628 o, 7,92 wMMoJb) ™M t-BuNO2, (1,07 w™i, 9,11 mMvosib) B MeCN
(15 Mi1) B aTMochepe asz3oTa. I[IOJNyUeHHYK CMECH IIepeMellMBalT IIPpU

KOMHATHOM TeMlepaType B TeueHre 18 dYacoB. PeakUMOHHY CMeCh
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Tacar, no®aBJgd HaCHIEHHBM BOIHEM pacTBoOp NHiCl (75 w™JI) W™
srcTparupyoT EtOAc (100 M x2). OOBelIMHeHHBE OpTaHuUUeckue ¢ash
KOHIEHTPUPYIT B BakyyMe, IoJydasd CHpPOM MNPOOYKT B BUIE TBepIOTO
BelleCcTBa OJIeIHO KOPUUHEBOTO uBeTa. Crlpom MaTepmrall
IpenBapuUTeJIbHO abCcopOMpylT Ha CHUIMKareje U OuMIalT, MCIOJIb3yd
biem-xpoMaTorpadnio, MUCHOJIE3yA 120 T KapTpUIXX C CUIMKaTeJeM,
OCYIIeCTRJIAA TpalMeHTHoe sJioupoBaHMe 0-20% EtOAc/renrTad, nojydad
yKazaHHOe B 3al'0JIOBKe COEeOMHEeHMe B EBUIEe TBEPIOT'O BelleCTBa He
coBceM 6Gejioro LBeTa (1,795 1, 73% BHXOO). MC m/z 402,6 [M+H]*.
H AMP (400 MI'wu, IMCO-ds) & m.m. 8,15-8,19 (M, 1H), 7,91-7,97
(M, 2H).

Cranmmsa 3: 2-(2-xyjop-4-monodenuni) -5- ( (3aR, 6asS) -5-

MeTWUJITEKCATUAPONIUPPOJIO [ 3, 4—c]lnuppos-2 (1H) —ui) -1, 3, 4-Tuanmuasoi:

[TepeMellBaeMbi pPacTBoOp 2-0poM—-5- (2-xJyop—-4-MonoDEeHWII) —
1,3, 4-tnagmuasojia (600 MI, 1,49 MMOJIE ) nu (3aR, 6asS)-2-
MeTUJIOKTaATUMOPONINPPOJIo [ 3, 4—cloupposa (377 Mr, 2,99 Mmmosis) B NMP
(4 wmu1) HaTpeBaoT Opu 120°C B TeueHMe ~18 uacoB. IloJIydeHHYO
PeakLMOHHYK CMeChb OXJIaXIalT 0O KOMHaTHOMW TeMIepaTypH, 3aTeM
no0OaBJILIT HACHIEHHHM BOIOHHM pacTBOop NaHCOz (30 M) . IIOJyUeHHYIO
CYCIIeH3MIO OCTAaBJIAT IIPpM CYCIEeHIMPOBAHMM B TedeHMe 1 UYaca Iepen
TeM, Kak OQuIBTPYIT B BakKyyMe, IoJjiyuyad YyKasaHHOe B 3aroJIOBKe
coelMHEHMe B BUIe TBEePOOTO BelecTBa OJIedHO KOPUUYHEBOI'O LBETa,
KOTOPOe MCIOJIB3YIT Ha CcJeldypmel cTraiuu 6e3  OONOJHUTEJILHOM
ouncTkM. XX-MC: Ry 1,06 mmuH; MC m/z 446,8 [M]*. 1H AMP (400 MIu,
IMCO-ds) & w™M.pm. 8,03 (¢, 1H), 7,77-7,86 (M, 2H), 3,71 (T,
J=8,84 I'u, 2H), 3,36 (mmp. c, 2H), 2,97 (wmp. c, 2H), 2,40-2,54
(m, 4H), 2,22 (c, 3H).

Crammusa 4 2= (2-xjop—-4- (1H-mvunasos—1-wui) benwu) —5-

((3aR, baS) -b-MmMeTunrekcarunoponmppoJio [ 3, 4-clouppon-2 (1H) —wi) -
1,3,4-TMagmua30JI:

IMe (0,75 w™MJ) 1[oMemanT B KOPOTKO 00paboTaHHYK a30TOM
kKoJBy, comepxamyw wonun wMenu (I) (13 w~Mr, 0,067 wMMoJb), 2-(2-
nupunui) Sedsmmvmnoasos (13 mr, 0,067 MMmoJib) M kapboHaT uUe3md (273
mr, 0,839 wMMoJb) . IIOJIYUeHHYID CYCIeH3UH HaTpeBaboT opu 60°C B

TeueHre 1 uyaca. JobGarjgsgwonT l1H-umvmpmaszsojsa (23 mr, 0,336 MMOJB) U 2-—
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(2-xJjop-4-uonodenmi) -5- ( (3aR, 6aS) -5-MeTUITreKCarMoponnppoJio [ 3, 4—
clnuppon-2 (1H) -wnia) -1, 3, 4-tTnagmazon (150 wmr, 0,336 MMOJIL), U
[IOJIYUeHHYI CMechb HarpeBaoT npu 90°C B TeueHue ~18 YacosB.
[IoJIydyeHHYK pPeaKLUMOHHYI CMechb pasbapjdaonT EtOAcC (30 wuI) u
buneTpyoT UYepe3 UeJUT. [IOJyUYeHHHM O(UILTpaT KOHIEHTPUPYIT B
BakyyMe, IIOJlydas MacJio 3eJIeHOT'O LBeTa. CHpPOM MaTepHuall IOMEeMamT
B MeOH (30 M) m poBamjgor SiliaMetS-DMT (0,61 mvoss/r, 1,098
7, 0,67 MMOJIL) . [IOJIYUEHHYID CYCIIEH3MUI IIepeMellMBaloT IIPpM KOMHATHOM
TeMIlepaType B TeueHMe 72 YacoB, B3aTeM ypajugioTrT SiliaMetS-DMT,
UCIIOJIb3Y 4 BaKyyMHYI buniis Tpaumuo, u TIOJIyYEeHHHM bouybsTPAaT

KOHLEHTPMPYRT B BakKyyMe, IIoJiydasd CHpOﬁ IIPOOYyKT B BHIOe Macljla

KeJITOTO upeTa. Crlpo¥t  MaTepuall ouMmaKnT, MCIOJIL3YA  Macc-
YIIparJIgeMy IpernapaTuBHY B3XX B KM CJIO THEIX YCIIOBUAX
(MOOMOUUUMPOBAHHASA TEFA) . dpakuum, comepxamue IPOOYyKT,
O0BEeOVHAKRT, nmoMemamnT B 1 T KapTpulx SCX (MpelIBapUTeJILHO

YBJIQXHeHHE MeOH) ¥ KapTpuUIX OpoMEBakT MeOH (10 ™), 3BaTeM
KOPOTKO IMpoMHBamT 7 M NHs; B MeOH (10 mI). MeOH/NHs ymangoT B
BakyyMe, Iojiydad YKa3aHHOe B 3aroJIOBKe COeIMHEeHMe B BuUIe
TBEPOOT'O BelmlecTBa ©Oejioro uUeeTa (22 wMmr, 17% Bexom). XX-MC: Rt
0,52 vmu; MC m/z 387,0 [M+H]' [Cnoco®6 D]. ‘H AMP (400 MI'u, IOMCO-
ds) & ™M.m. 8,44 (¢, 1H), 8,15 (m, J=8,59 Twu, 1H), 8,06 (m,
Jg=2,02 1u, 1H), 7,91 (¢, 1H), 7,83 (mm, J=8,59, 2,53 Tu, 1H),
7,15 (¢, 1), 3,72 (mmw, J=10,36, 8,34 TIwu, 2H), 3,37 (&nzm,
J=10,36, 2,78 ITu, 2H), 3,00 (mmp. c, 2H), 2,56 (mmp. c, 4H),
2,26 (c, 3H).

Vcrnosib3ysd CHOCOOEB, aHaJIOTMUYHEE TeM, KOTOPhEe PAaCKPHTH IJI4
[IOJIYYEHUA COeOMHeHUs HOpuMepa /0, MCHOJB3YysS COOTBETCTBYHIME

MCXOIOHEIE MaTeplMalJlel, IIOJIyYalT cCcJlelylimMe COedVHEHNMA:
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KXMC M+1, Rt,
Ipumep CoennHeHNe 1H AMP 400 MI'
Crioco®
\ NH (IMCO-de) O M.nm. 8,44 (c, 1H), 8,13
ol i}: (g, J=8,59 T'u, 1H), 8,06 (m, J=2,02
N ru, 1H), 7,92 (c, 1H), 7,83 (mm,
- N\/LN 431,1, 0,41 | J=8,59, 2,02 Iy, 1H), 7,15 (c, 1H),
5-(2-xJyop-4- (1H-mMmgazoJ—1- MyH., D 4,34-4,43 (M, 1H), 3,02 (c, 3H),
uin) beuus) ~-N-mMetun-N- (2,2, 6, 6- 1,63 (mm, J=12,13, 3,03 Tu, 2H),
TeTpaMe TUInunepunmua-4-mi) -1, 3, 4- 1,44 (7, J=12,13 Tu, 2H), 1,21 (c,
THaOMas30JI-2-aM/IH 6H), 1,09 (c, 6H)

\’<:jg (IMCO-de) & Mm.m. 8,44 (c, 1H), 8,18
F S’\(: (r, J=8,59 Tu, 1H), 7,88-7,96 (M,
N 2H), 7,72 (mm, J=8,59, 2,02 Tu,
75 &Z} 415, 2, 0,40 (1H), 7,15 (¢, 1H), 4,32-4,41 (M,
5-(2-¢pTop-4- (1H-mMmpoazoi—1- MAH., D 1H), 3,02 (c, 3H), 1,63 (nm,
mi) peunir) —-N-meTtusn-N- (2,2, 6, 6- J=12,13, 3,03 TIu, 2H), 1,44 (T,
J=12,13 T'u, 2H), 1,21 (c, 6H), 1,09

TeTpaMeTUInulepunua—4-mi) -1, 3, 4-

THMagras30JI—2—-aMM1H

(c, 6H)
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Mpmmep 73: CuHTe3 5-(2-MeTorkcu—-4- (1H-nmpaz3oi—5-wmi) beHn) -

N-meTusi-N- (2, 2, 6, 6-TeTpaMe TUINUIIepUIH—-4-11) -1, 3, 4—-Tuanmasoji—2-—

aMMHa :
N NH
SN
\Nl
x (0]
N-NH l
Cranmusa 1: 5-(4-xJyjop-2-MeTokcupeHms) ~-N-meTtmji-N- (2,2, 6, 6—

TeTpaMe TUnuiepunna—-4-mi) -1, 3, 4-Tuagmuasoji-2—-aMuH :
A30T OapboTHPYIT uUepe3 IIepeMellMBaeMEl pacTBop 5S-0poM-N-

mMeTmy1-N- (2, 2, 6, 6-TeTpaMeTuJInunepuini—-4-uia) -1, 3, 4—-Truanmasoji—2-—

aMMHa [[IpOoMeXyTouHoe coenmHeHme 4] (1 1©, 3,00 Mmones) M (4-xJOp-
2-MeTOoKCUbeHMII) DOPOHOBOM  KMCJIOTH (0,615 T, 3,30 MMOJEB) B
omuokcaHe (20 wi). K sTol cmMecu pobaBijgior Pd(PPhs)s (0,173 1,

0,150 Mmoss), 3BaTem pacTBop NaxCOs (0,954 r, 9,00 MMoJB) B BOIE

(5 ™). PeakKUMOHHYID CMeCb HarpepaioT npu 80°C B TeuenHue 18
yacoB. IIOJIlydeHHYID pPeaKUMOHHYKD CMeCh OXJlaXOaloT OO KOMHATHOM
TeMrlepaTyphl, pa3bariasoT EtOAc (150 wmia) m nopomeBaiT Bomou (100
MiI) . OpraHMueckKMre ¢a3w pa3mesidnT, cymaT Hal MgSOs, UM OUIBTPYIOT.
[Ioly4yeHHHM OMUILTPpaT KOHLEHTPUPYIT B BakKyyMe, IoJiydas CHpPOU
NPOOYyKT B BMIe Macjla TeMHO KpacHOT'O/KOPMUHEBOT'O LBeTa, KOTOpoe
OTBepXIaeTcsa TIIpU CTOAHMM. CHpOM MaTepuaJ OuMIalT, MCIOJIb3YS
biem-xpoMaTorpaduio, MUCHIOIbL3ysa 80 T KapTpUIX C CUIMKaTeleM,
OCYIeCTBJIAL TI'padMeHTHoe SJjIoMpoBaHMe [2 M NHs B MeOH]/DCM,
nojiydad YyKa3aHHOe B 3alOJIOBKe COeIMHEeHMe B BUIEe TBepOooTo
BemecTBa He coBceM 0Oejioro upera (1,051 r, 89% BExom). XX-MC: Rt
1,04 mmu; MC m/z 395,2 [M+H]" [Cmnoco6 A]l. 'H AMP (400 MI'u, IMCO-
d¢) 6 mM.m. 8,09 (m, J=8,59 I, 1H), 7,32 (m, J=2,02 Tu, 1H),
7,15 (mm, J=8,59, 2,02 Tu, 1H), 4,35 (rv, J=12,38, 3,54 Tu,
1H), 3,97 (¢, 3H), 2,98 (¢, 3H), 1,60 (mm, J=11,87, 3,28 Twu,
2"), 1,41 (v, J=12,13 T, 2H), 1,27 (¢, 1H), 1,21 (c, ©6H), 1,08
(c, ©H).

Cragma 2: 5-(2-MeTokcu-4- (1H-nimpaszsos-5-wmi) deHni) - N-MeTuii-

N-(2,2,6, 6-TeTpaMe TUJINIUIIepUINH-4-1J1) -1, 3, 4—THUanomuas3oJi—2—aMUH :
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K epeMelmBaeMon CYCIIEH3UU (1H-mmpaszoJ-5-1uj1) OOpOHOBOM
kycjoTe (14 w™Mr, 0,139 wMMmosis) M 5- (4-xJIOp—-2-MeTOKCUpeHMII) ~N—
mMeTmi-N- (2,2, 6, 6-TeTpaMeTUJINUIepuIni—4-wui) -1, 3, d-Tuanmuasoj—2-
aMHa (50 mr, 0,127 MMOJIB) B OMoOKcaHe (1 mj) pmobamisgoT Pd(PPhs)a
(7 Mmr, 0,006 mMmoJb), 3aTeM pacTBOp Na2C0Osz (40 mr, 0,380 MMOJB) B
Bome (0,25 wmi) . TloJIydeHHYK PeaKLUMOHHYI CMeChb IIPpOOyBaklT as30TOoM,

TEepMeTU3UPYIT, ¥ HaTrpepaioT opu 120°C B YCJIOBUSX MUKPOBOJHOBOTO

oBJyueHud B TeueHue 30 MMHYT, 3aTeM CHoOBa Hopu 145°C. JobBaBJIgoT
OOIIOJIHUTEJILHEY  KaTaJlus3aTop M ©OopoHaT, M TIOJIYyUYeHHYK CMecCh

HarperpawoT B TedeHN e JOIIOJIHMTeJIBHO 30 MMHYT B YCIIOBMAX

MMKPOBOJIHOBOTO OOJIyUeHMSA IIpM I[IOBHIIEHHOM TeMmiepaType 160°C.
[IolydyeHHYKD PeaKIMOHHYK CMechk pa3barBiasioT DCM (20 M), OPOMBBAKT
HACHIMEHHEIM BOIOHEIM pacTeopoM NaHCOz (10 mi), M opl'aHMUeCKMe Qa3
pasielIanT UM KOHIUEeHTPUPYKRT B BaKyyMe, IIOJIydas CHPOM IMIPOOYyKT B
BUIEe MAaCJAHUCTOTO ocTaTkKa. CHpOM MaTepuall OouYMIlainT, MCIOJb3Y4d
MacCcC—-yIIpaBJIgeMyl IpernapaTmuBHYD BOXX B OCHOBHEIX YCIIOBUAX
(MOOMOUUUPOBAHHYI NH4CH) , roJjlydas yKasaHHoOe B 3aT'0JIOBKE
COeIMHEHME B BUIEe TBepHOI'O BemecTeBa 0O0eJjioro uBera (12,5 mMmr, 23%
BHIXONO) . XX-MC: R¢ 0,81 wmmu; MC m/z 427,3 [M+H]* [Cnoco® A]. H
AMP (400 MIw, IMCO-ds) & M.m. 12,99 (mmp. ¢, 1H), 8,12 (m,
J=8,08 Iwu, 1H), 7,82 (ump. ¢, 1H), 7,60 (c, 1H), 7,54 (&,
J=6,06 Iy, 1H), 6,84 (m, J=2,02 Iu, 1H), 4,31-4,41 (M, 1H),
4,01 (¢, 3H), 2,99 (¢, 3H), 1,61 (mm, J=12,13, 3,54 Tu, Z2H),
1,42 (v, J=12,13 Tu, 2H), 1,27 (mwup. c, 1H), 1,22 (c, ©6H), 1,09
(c, ©H).

VcrioJib3y s CIOCOOH, aHaJIOTUMYHHE TeM, KOTOPHE PAaCKPHTH IJIS
IOJIydeHMs COelOMHeHUMs MOpuMepa /3, MCHOJIB3YS COOTBETCTRYyHIME

MCXOIOHEIE MaTeplMalJle, II0JIyYalT cCcJlelyllmMe COedVHEHNMA:
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KXMC M+1, R,
Ipumep CoennHeHNe 1H AMP 400 MI'
Crioco®
(IMCO-de) O M.m. 8,16 (m, J=8,08 I,
\ NH
S/F 1), 7,20 (m, J=2,02 Tu, 1H), 7,16
\
N
SN (oo, J=8,08, 1,52 Tun, 1H), 4,33-
SN 0 4,42 (M 1H) 3,99 (c 3H) 2,99
N>\/S 472’3’ 0’55 ’ ’ ’ 7 7 ’ ’
74 (c, 3H), 2,64 (c, 3H), 2,45 (c,
MWMH., D
5-(4-(2, 4-ouMeTUIITHNABOJI-5—1JI) —2— 3H), 1,61 (mm, J=11,87, 3,28 TIu,
MeTOKCUOHMII) ~-N-MeTnJI-N- (2,2, 6, 6— 2H), 1,42 (7, J=12,13 Tu, 2H), 1,28
TeTpaMeTuInunepuani—-4-wmin) -1, 3, 4- (mp. ¢, 1H), 1,22 (¢, 6H), 1,09
THMaIMa30JI—2—aMVH (c, 6H)
(IMCO-de) O M.m. 9,02 (m, J=2,02 T,
\
B N 1H), 8,61 (mm, J=5,05, 1,52 Im,
S
\NN 1H), 8,17-8,24 (m, 2H), 7,50-7,57
- (M 2H) 7,45-7,49 (M 1H) 4,39
® © 438, 3, 0,48 | ' T ’ ' T
75 N (pm, J=12,51, 3,41 7Tu, 1H), 4,06
MWH., D
5-(2-MeToKCHU-4— (IVMPUOVH—-3— (c, 3H), 3,00 (c, 3H), 1,62 (mm,
mi) peunir) —-N-metms-N- (2,2, 6, 6- J=12,13, 3,03 T, 2H), 1,43 (T,
TeTpaMe TUInunepuona-4-mi) -1, 3, 4- J=12,38 Tu, 2H), 1,28 (mmp. c, 1H),
THaOMa30JI—2—aM/H 1,22 (¢, 6H), 1,09 (c, 6H)
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(IMCO-de) O M.nm. 13,09 (mmp. c, 1H),
\
N 8,34 (mmp. c, 1H), 8,11 (mp. c,
F S\
\NN 1H), 8,04 (v, J=8,08 Iu, 1H), 7,68
(nm, J=12,88 1,26 Tu, 1H) 7,61
N\/ 415’3’ 0’48 14 14 14 14 14 14 14
76 HN (nm, J=8,08, 1,52 Tu, 1H), 4,29-
MMUH., D

5= (2-prop-4- (1H-mmpason-4- 4,38 (m, 1H), 3,01 (c, 3H), 1,62
i) peHmsr) ~-N-mMeTms-N- (2,2, 6, 6- (nm, J=12,13, 3,03 Tu, 2H), 1,43
TeTpaMeTuInunepuani—-4-wmia) -1, 3, 4- (v, J=12,13 Tu, 2H), 1,28 (mp. c,

TUaIMas0JI- 2 - aM1H 1H), 1,21 (c, ©H), 1,09 (c, ©oH)
(IMCO-de) © M.O. 8,26 (m, J=5,05 Iu,
1H), 8,21 (m, J=8,08 ITu, 1H), 7,55
\N{% (a, J=1,52 ru, 1H), 7,51 (aa,

o~ &&
\NN J=8,08, 1,52 1Twu, 1H), 7,42 (4o=m,
AN J=5,56, 1,52 Twu, 1H) 7,25-7,24 (M
NI _ 468’3’ 0’56 4 4 4 7 7 7 4 14
77 5 1H), 4,39 (77, J=12,51, 3,41 Tu,
e e o, | MMH.,
5-(2-MeTOKCU—-4- (2-METOKCUTIMPUINH—4 1H), 4,06 (c, 3H), 3,91 (c, 3H),
mi) peunir) ~-N-meTtmsn-N- (2,2, 6, 6- 3,00 (c, 3H), 1,62 (mm, J=12,13,
TeTpaMe THUInullepunua—4-mi) -1, 3, 4- 3,54 Ty, 2H), 1,42 (v, J=12,13 Tu,
THaguasoJI-2-aM/H 2H), 1,28 (mmp. ¢, 1H), 1,22 (c,
6H), 1,09 (c, 6H)
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78

5-(2-MeTokCU-4- (6-METOKCUIUPUOVH— 3~
i) eumsr) ~-N-mMeTtms-N- (2,2, 6, 6-
TeTpaMe TUInulepunua—4-mi) -1, 3, 4-

THMagras3oJi—2—aMUH

468, 3,

MMH. ,

D

0,56

(IMCO-de) & M.m. 8,62 (m, J=2,02 Twu,
1H), 8,12-8,19 (M, 2H), 7,46 (m,
Jg=1,52 TIu, 1H), 7,40 (mm, J=8,08,
1,52 Twu, 1H), 6,94 (m, J=8,59 Tu,
1H), 4,39 (77, J=12,32, 3,09 TIu,
1H), 4,04 (c, 3H), 3,92 (c, 3H),
2,99 (¢, 3H), 1,62 (mm, J=11,87,
3,28 IT'u, 2H), 1,42 (v, J=12,13 Tu,
2H), 1,28 (mmp. <, 1H), 1,22 (c,

6H), 1,09 (c, ©6H)
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[IpuMep 79: CuHTes 2= (2-xJjop-4- (1-MeTun-1H-niupaszoj—4-
ni) deHn) -5- ( (3aR, 6aS) —5-MeTuIIIeKCaruIponmnppoJio [ 3, 4—c ] IuppoJi—-

2(1H) -wi) -1, 3, 4-Tuanmuaszoa:

Cramusa 1: 5-(4-6pomM—2-xJjiopdenHn) -1, 3, 4—-THagmMa30JI-2—aMUH :
K oxJaxIeHHOW JBIOOM CMecu 4-0poM-2-xJIOPpOeH30MHOM KUCJIOTH
(2 o, 8,49 w™MMmOJB) M TUIpa3suMHKapbSoTrmoammpma (1,161 o, 12,74

MMOJIB) MeIJIEHHO Io0aBJAKRT OKcuxJopun odocdopa (2,375 wMia, 25,5
MMOJIB) , ¥ PeaKIMOHHYKD CMeCh HarpeBaoT nopu 78°C B TeueHue 3

yacoB. Ilocyne oxjgaxpmenus po 0°C, poGaBJjswnT JengHyln BoOOy, WU
[IOJIYYEHHYK CMeChb WMHTEHCHMBHO I[I€peMelmMBaKnT B TeueHuMe 1 dYaca.
ObpaszoBaBmMUMCA OCaOOK OTOMIILTPOBEHBAKT, I[IPOMBEBAIT BOOOM, 3aTeM
CHOBa CYCIeHIOIMPYIT B HACHIEeHHOM EBOIHOM pacTBoOpe NaHCOs m BoIe
(1:1) 1 IIepeMelyBalT B TeueHuMe 1 4yaca. TBeponoe BelleCTBO
OTOUJIL TPOBHBAIT, I[IPOMEBAKT BOIOOM WM cCymaT B BakKyyMe, I[IOJydasd
yKazaHHOe B 3al0OJIOBKe COeOMHeHUue, KOTOpOe MCIOJb3YIT 0e3
OOIOJIHUTEJILHOM ouMcTKM (2 1, 81% BExXOom). MC m/z 291,9 [M+H]+. H
AMP (400 MI'u, JIMCO-ds) O M.m. 7,80-8,09 (M, 2H), 7,68 (&om,
J=2,02, 8,59 I'u, 1H), 7,55 (mup. c, 2H).

Cranmusa 2 5-(2-xJyjop-4- (1l-MmeTun-1H-nupaz3oy—-4-wmi) beHnI) —

1,3,4-TMagmna30JI-2—aMM/H ;

K mnepememmBaeMoMy pacTBopy l1-mMeTtui-4-(4,4,5,5-TeTrpamMeTmii-
1, 3, 2-nnokcaboponaH-2-wj) - 1H-tupaszsojsga (197 wMmr, 0,946 wMMOJIB) U
5- (4-0Bpom-2-xJjopdbeHus) -1, 3, —-tnanmazoy-2-ammHa (250 w~r, 0,860
MMOJIB) B IMOKcCaHe (8 wMJ) pobasjasior Pd(PPhs)s (50 M-, 0,043
MMOJIB ) , 3aTeM p»pobaBiasgoT pacTeop Na2xCOsz (274 wmr, 2,58 MMOJB) B

BOIoEe (2 ™). ToJly4dYeHHYID PEeakKIMOHHYKK CMeCh IIpooyeailT a30TOoM,

TepMeTU3UPYIT, M HaTpeBaboT oOpu 80°C B TeueHMe 1 uyaca B YCJIOBUAX

MMUKPOBOJIHOBOTO OOJIyUeHMs, BaTeM »NOIOJIHUMTEeJILHO 2,5 uyaca nOpu

IIOBHIIEHHOW TeMIlepaType 120°C. [ToslyuyeHHyID pPeakKLMOHHYI CMeCh
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pazbapiggooT DCM (40 mMiI) M OPOMHBAKT HACHIIEHHEM BOIHEM pPacTBOPOM
NaHCOz (40 mi) . HeCKOJNBKO M HACHIEHHOTO BOOHOTO pacTBopa NaCl
noBaBJIgT K  IIOJIYYEeHHOM  IMIPpO3pauHOM  HEeIJIOTHOM  BMyJIbCUM, u
opraHMuecKMre ©¢asbs pas3pesdanT, cymaT Han MgSOs M QUIILTPYT.
[Ioly4yeHHHM OMUILTPpaT KOHUEHTPUPYIT B BakKyyMe, IoJiydas CHpPOU
IpOOYyKT B BUIE TBEepPHOT'O BelleCTBa XeJITOT'o LBeTa. CHPOM MaTepual
IpeldBapUTeJIbHO abcopbupylT Ha CuIMKareje M OUMIMAaklT, MCIOJb3Y4d
biem-xpoMaTorpaduio, MCIOJIL3YyS 24 T KapTPpUIX C CUIMKaATeleM,
OCYIIeCTBJIAA TpalMeHTHOoe 2JoMpoBaHMe MeOH/DCM, nojyuasd ykKas3aHHOe
B 3aT0JIOBKe COeIMHEHMe B BUIEe TBePIOI'O BelleCTBa OJEIHO XeJITOT'O
uBera (118 wmr, 47% BEHxXOn). XX-MC: R: 0,83 wmu; MC m/z 292,0
[M+H]* [Cmoco6 A]l. H AMP (400 MI'u, IOMCO-ds) & mM.m. 8,31 (c,
1H), 7,97-8,03 (™M, 2H), 7,83 (m, J=1,52 Tu, 1H), 7,65 (&om,
Jg=8,34, 1,77 T'u, 1H), 7,41 (¢, 2H), 3,87 (c, 3H).

Cramuga 3: 2-0fpoM—-5- (2-xJiop—-4- (1-MeTmy-1H-ninpa3oma-4-

mi1) ernir) -1, 3, 4-Tuagmua30JI:
5-(2-xyop-4- (1-MeTun-1H-nupaszson-4-wuiu) benni) -1, 3, 4-

TManuaszoJ—-2—-aMuH (118 wMr, 0,404 wMMOJIB) HDOOABIAKT [IOPLUUMAMU K
lepeMellBaeMoMy pacTeopy CuBrz (108 mr, 0,485 mMmosb) m t-BuNO:
(0,071 mi, 0,607 MmmoJib) B MeCN (1 mi) B aTrmMochepe asoTa. Illocie
3aBepleHnsa DoOaBJIEHUSA, PEaKLUMOHHYK CMeChb IIepeMellMBaknT [IpU
KOMHATHOM TeMIepaType B TeueHMe 18 uyacor, 3aTeM TacaT, nobaBias
HaCHIMEHHBEM BOOHEM pacTBOop NH4Cl (20 wja) m EtOAc (10 wi).
[loslyyeHHY OBRYyXOasHYyK CYCIeH3MD OQOUIbBTPYIT B BakKyyMe, IIPOMEBAKT
BOIOM (10 ™), BaTemM EtOAc (10 wi1) . TIOJIyUeHHHV OQUJILTPAT
pasmesiganT, UM opraHMuecKre ©Qasu cymaT Haln MgSQOsz, OUIBTPYRT, U
CHOBa OOBEIMHAKT C TRBEPIOHM BEMEeCTBOM, IIOJYUYeHHEM I[IOCJe IIepBOU
bunbpTpaluu. PacTBOPUTEJL YIaJdlT B BakKyyMe, TIoJiydas CHpPOM
IpOOoyKT B BUIe TBEpPOOI'O EBelleCTBa CBeTJIO KOPUYHEBOI'O LBeTa.
CrHpOo¥ MaTepHrall OpedBapMTeJIbHO adcopbupylT Ha CUIMKareje U
OUMIIAKT, MCIOJNBE3YS OQiell-XpoMaTorpadmnr, MCIOJNbE3YS 12 I' KapTPpUIX
C CuJIMKareJieM, OCyleCTBJIAA I'palMeHTHOE BIIOUPOBaHKE
EtOAc/rTenTaH, nojJydas yKas3aHHOe B 3aTl'OJIOBKe COeIVHEeHMe B BUIE
TBEePIOTO BemecTBa Oejioro uBeTa 70,5 wMmr, 49% Bmxom). MC m/z

356,8 [M+H]*
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Cragua 4: 2= (2-xJjop-4- (l-MeTmi-1H-nimpaszsosn-4-wui) beHni) —5-

((3aR, baS) —b-MeTuiIrekcarMoponmppoJio [ 3, 4-clnouppos-2 (1H) —mi) -
1,3,4-Tmagmas30JI:

[lepeMemBaeMyr CYCIeH3UuKn 2-06poM—-5- (2-xJjop—-4- (l-MeTuii—1H-
nupason-4-wi) euni) -1, 3, 4d-tnaoguazona (70 wMr, 0,197 wMMmMOJIB) U
(3aR, 6aS) —2-MeTmJIOKTarugponmuppoJio [ 3, 4-clnuppoya (75 wmr, 0,590
MMOJIE) B NMP (0,5 my1) HarpeBawoT nmo 120°C, ¥ NOJYUYEHHH pPacTBOP
[IepeMellMBalT B TedeHMe 16 uyacor. IloJIydeHHYK pPeaKLUMOHHYK CMeChb
pazbaeigsgoT DCM (20 M) M OPOMHEBAKT HACHIIEHHEIM BOIOHEM pPacTBOPOM
NaHCOsz (20 w™j). OpranvMueckme ©¢as3H pasdeldioT, ¥ BOIHYLD 0¢asy
CHOBa B»kcTparmpyoT DCM (20 Mi) . OO0BbelIMHeHHBE OpTlaHMuUeckue ¢as3H
KOHLUEHTPUPYIT B  BakKyyMe, noJydyasa  CHpPOWM  HOpOOyKT B BUIE
MacCJISHMUCTOTO OCTaTKa TeMHO KOPMUHEeBOTO I1BeTa. CHpOM MaTepHuall
oumuanT, MCIIOJIBE3Y A MacCc-yIpaBiIgeMy [IperapaTruBHYD BSXX B
KM CJIO THEIX YCJIOBUAX (MOOMOUUMPOBAHHY TFA), 17 bpaxuum,
comepxallie IIPOOYKT, I[IOMellainT B 1 I' KapTpuIX SCX (IpedBapUTeJIbHO
YBJI&XHeHHE MeOH). KapTpumx OpoMeBalT MeOH (15 ™), 3aTeMm
KOPOTKO IMpoMEBaiT 7 M NHs: B MeOH (10 mI). MeOH/NHs ymangdoT B
BakyyMe, Iojlydad YKa3aHHOe B 3alOJIOBKe COeIMHEeHMe B BuUIe
TBEpOOT'O BElecTBa CBETJIO KOpUMUHeBOTO LeeTa (10 Mr, 13% BHXOX) .
XX-MC: Rt 0,79 vmy; MC m/z 401,4 [M+H]* [Cnoco6 D]. H AMP (400
MI't, IMCO-ds) & mM.m. 8,32 (¢, 1H), 7,99-8,03 (M, 2H), 7,84 (m,
J=2,02 Iu, 1H), 7,65-7,69 (M, 1H), 3,88 (c, 3H), 3,70 (mzm,
J=10,61, 8,08 TIwu, 2H), 3,36 (mm, J=10,61, 3,03 Iu, 2H), 2,99
(mup. c, 2H), 2,55 (mmp. c, 4H), 2,25 (¢, 3H). H AMP (400 MIu,
XJJIOPO®OPM-d) & m.nm. 8,21 (m, J=8,08 ru, 1H), 7,81 (c, 1H), 7,69
(¢, 1H), 7,57 (m, J=2,02 Iu, 1H), 7,46 (mm, J=8,34, 1,77 Twu,
1H), 3,99 (¢, 3H), 3,79 (mom, J=9,85, 7,83 Tu, 2H), 3,53 (&m,
J=11,12 T'u, 2H), 3,12 (mwup. c, 2H), 2,76 (mmp. c, 2H), 2,58 (&,
J=8,08 Tu, 2H), 2,41 (mmp. c, 3H).

Vcrioyib3yd CIOCOOE, aHaJIOTMUYHEE TeM, KOTOPhHEe PAaCKPHTH IJId
[IOJIYYEeHNA COeOMHeHMsa HOpuMepa 79, MUCHOJB3yHA COOTBETCTBYHIME

MCXOIOHEIE MaTepMalJle, IIO0JIyYalT cCJlelyllnMe COedVHEHWMA:
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KXMC M+1, R,
IIpuMep CoeImnHeHU e 1H AMP 400 MIg
Crioco®
/
N
Ho,.
<€32H (METAHOJI-ds) 0 M.I. 7,99
N (mmp. ¢, 2H), 7,92 (m, J=8,59
Cl S
S\ I'um, 1H), 7,71 (c, 1H), 7,560
80 /I 387,2, 0,41 | (n, J=8,59 Iu, 1H), 3,60-3,70
N
HN MMH., D (M, 2H), 3,32-3,43 (M, 2H),
2= (2-xJyop-4- (1l1H-tnupazoj—-4-wui) deHnJr) —5- 3,03 (mmp. c, 2H), 2,62-2,73
((3aR, 6aS)-5- (M, 2H), 2,47 (mm, J=9,60,
MeTHUJITEKCATUIPOIMPPOJIO [ 3, 4-Cc] IuppoJi- 3,03 T'u, 2H), 2,26 (c, 3H)
2(1H)-uja) -1, 3, 4-Tagmnas3oJ
H@N\ (METAHOJI-da) d wM.m. 8,00
o
/F (mmp. c, 2H), 7,93 (m, J=8,08
DA ro, 1H), 7,71 (m, J=2,02 Tu,
N
1H) 7,57 (mnno J=8, 34 1,77
) 387,1, 0,41 L ’ Ten
81 HN I'u, 1H), 3,57-3,70 (M, 2H),
MWMH., D
2= (2-xjo0op-4- (1H-ntupaszsoj—4-wui) beHni) —5- 3,47-3,55 (m, 1H), 3,32-3,41
((3aR, 6asS)-1- (m, 1H), 2,96-3,08 (M, 3H),
MeTUJITeKCarmoponmppoJIo [ 3, 4-c] nuppoJi- 2,28-2,37 (v, 4H), 2,07-2,18
(m, 1H), 1,59-1,72 (M, 1H)

5(1H)-umn) -1, 3, 4-mnagra30J
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(METAHOJI-ds) w™M.m. 8,00 (mup.
c, 2H), 7,92 (m, J=8,08 I,
o)
(;fN, 1H), 7,71 (m, J=1,52 T'u, 1H),
/
o S,\(N 7,57 (mm, J=8,08, 1,52 Tu,
N 1H), 3,93 (gm, J=11,12, 3,03
v, 405,1, 0,44
82 N I'm,, 1H), 3,62-3,82 (M, 4H),
HN MWMH., D
3,23-3,31 1H 2,86-2,98
1- (4= (5- (2-xs10p-4- (1H-mMpasos-4- ' ’ e, 1H) 2, '
1H 2,45 J=13,14
i) derun) -1, 3, 4-Tuanmasos-2- (M, ) ! (nm, e
7,58 T, 1H), 2,34 (oo,
W) MOp@oJIMH-2-1i1) —N, N-aume TujIMe TaHaM/UH
J=13,14, 3,54 7Tu, 1H), 2,22
(c, ©H)
(METAHOJI-ds) & M.m. 7,95-8,07
OCN\ (M, 2H) 7,87-7,94 (M, 1H)
N
cl S 7,70 (m, J=1,52 Tu, 1H) 7,56
\N‘
(oo J=8,34 1,77 T 1H)
; 415,1, 0,47 ' o '
83 N 3,43-3,57 (M, 2H) 3,30-3,42
HN MUH., D

2= (2-xj0p-4- (1H-ntupaszsoj—4-wuij) beHns) -
5(2-mMeTui-2, 7T-nuazacnupo [4, 5] nexkasd—-"7-

i) -1,3,4-Tnagmnas3oJl

(M, 2H) 2,62
2,45-2,58 (M,
3H) 1,53-1,75

(c, 1H)

-2,73 (M,
2H) 2,28
(m, 6H)

1H)
(c,

1,18
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N (METAHOJI-ds) & M.m. 7,94-8,08
H@H (M, 3H) 7,32-7,53 (M, 2H)
N 3,65 (mm, J=10,36, 8,34 TIu,
1 S\N\, 2H) 3,39 (mm, J=10,61, 3,03
84 a 371, 1, 0,40 | ru, 2H) 3,04 (mmp. ¢, 2H)
HN MMH., D 2,68 (mm, J=9,60, 7,07 TIu,
2= (2-prop-4- (1H-ntupazoj—-4-wuy) deHn) —-5- 2H) 2,47 (mom, J=9,85, 3,28
((3aR, 6as)-5- I, 2H) 2,26 (c, 3H)

MeTUJITEKCATUIPONIUPPOJIO [ 3, 4—C] IuppoJi—

2(1H)-mja) -1, 3, 4-TMagnas30J
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Npmmep 85: CuuHTesz 2-(2-MeTokcu—4- (l-Mermii—-lH-nimpaszsos-4-

wi) bednir) -5- (2, 6—guaszsacnupo [3.5]HoHaH-2-u1i) -1, 3, 4—-Tuagmasoja:

NH

/ 0
N [
N
/
Crammga 1: 5- (4-momo-2-MeTokcubpeHmI1) -1, 3, d-Tagrua3oji-2-
aMUH :
K OXJIaXIeHHOM JIEIOOM cMecH 4-1000—-2-MeTOKCUDEeH30MHON

KMCJIOTH (6,178 1, 22,22 MMOJBb) M IuUApa3uMHkapboTuoammuma (2,43 1,

26,7 MMOJIB) MeIJIeHHO Jo0aBJIART OKcuxJiopun o¢ochopa (6,21 wMi,
66,7 MMOJIBL) . IloJIyUeHHYI CMeCh HaTrpebaioT opu 78°C B TeueHHUe

Houmr. IlocJyie oxJaxmgenus po 0°C poBaBjagoT JendHyo BoOy, U
[IOJIYYEHHYK CMeChb WMHTEHCUMBHO I[IE€peEMEeNMBaKRT B TeueHMe 1 dYaca.
OBpaszoBaBMUMCA OCAaOOK OTOUILTPOBHBAIT, IIPOMEBAT BOIOM M CHOBA
CYCIEHIVMPYKT B HACHIEHHOM BOIOHOM pacTBope NaHCOs m Bome (1:1) B
TedueHMe 1 dyaca. TBeploe BemMecTBO OTOUJILETPOBHBAKT, [IPOMEEBAKT
BOOOM M CymaT B BakKyyMe, IIoJydasd CHpoe coenuHeHMe. CHpOM
MaTepuaJl OUMIIAnT, WCIOJbL3YS odJjem-xpoMaTorpadmio (MeOH/CH2Clz),
moJlyyasd yKa3aHHoOe B 3aloJIOBKe coenomHeHMe (1,2 1, 16% BHXOH). MC
m/z 334,0 [M+H]*.

Cramua 2: b-(2-meTokcu—-4- (l-meTmi-1H-nupazoyi—-4-wmi) eHn) —
1,3, 4-TMagmnas30JI-2—aMM1H ;

K nepememuBaeMo¥ cycrhneHsuu l-meTmji—-4-(4,4,5,5-TeTpamMeTmii-
1, 3, 2-nuokcaboponaH-2-wj) - 1H-iupazsojyga (137 wMmr, 0,660 MMOJB) u
5- (4d-momo-2-MeToKCUbeHMJI) -1, 3, 4—THagmasoji-2—-aMmuHa (200 Mr, 0,6
MMOJIB) B IOuokcaHe (4 ™) gpgobarjgsior Pd(PPhs)s (35 Mr, 0,03
MMOJIB ) , 3aTeM pobapJjgawT pacTBop NazC0z (191 wmr, 1,801 mMMOJIB) B

BOIE (1 MII) . PeaKUMOHHYIO CMecChb nponyeBamnT a30TOoM, 3aTeM

HarpeBaoT npu 80°C B TeueHme 18 uyacob. IIOJNyUeHHYID PeaKIMOHHYO
cMeck pasbaejgdgT  MeOH (20 w™I1), OMIBTPYRT UYepe3 LeJuT, U
npoMeleaioT DCM (20 w) . TlojlydeHHBM OUIIBTpAT KOHUEHTPUPYKRT B
BakyyMe, IoJiydasd CHpPOM IOpPpOAYKT B BUIe MaCJISHUCTOI'O OCTaTkKa

opaHxeBOT'O LBeTa. CHPOM NPOOYKT IMNIpelBapUTeJIbHO abcopOupyloT Ha



150

CUJIMKarejyie ¥ OYMIAIT, MCIOJb3YA OQJel-xpoMaTorpaduio, MCIOJb3Yys
24 T KapTpUIX c cCuIMKaresyemMm, OCyIeCTBJIAA TpaOMeHTHOe
sJoMpoBanve MeOH/DCM, mnoJiydyas yKasaHHOe B 3aT0JIOBKe CcoeIMHeHUe
B BUIe TBepHOI'O BemlecTBa OJeIHO XeJiToro uBeTa (107 M, 62%
BHIXONO) . XX-MC: R: 0,81 wmmu; MC m/z 288,1 [M+H]* [Cnoco® A]. H
AMP (400 MI'u, IOMCO-ds) 6 m.m. 8,27 (¢, 1H), 8,05 (m, J=8,08 I,
1H), 7,98 (¢, 1H), 7,36 (m, J=1,52 Tu, 1H), 7,28 (mm, J=8,08,
1,52 Tu, 1H), 7,13 (c, 2H), 3,99 (¢, 3H), 3,88 (c, 3H).

Cramusa 3: 2-0poM—-5- (2-MeTokCcU-4- (1-MeTmi—1H-ntupa3zoj—4-

mil) eumir) -1, 3, 4-tuagmua30JI:

5-(2-mMeTokcu—-4- (1-MmeTmin-1H-ntmpazon-4-wuin) deunn) -1, 3, 4-
THManuazoJi-2—-aMuH (205 wMr, 0,713 wMMoOJB) »DOOABISKRT [IOPLUUMAMU K
lepeMellBaeMoMy pacTeopy CuBrz (191 wmr, 0,865 mMvoJs) m T-BuNO:
(0,126 mm, 1,07 mMomne) B MeCN (16 M) B aTMochepe asz3oTa. llocie
3aBepleHnda NOOaBJIEHMA IIOJIYUEHHYK PeaKLUMOHHYK CMeCh IepeMellMBalT
Ipy KOMHATHOM TeMlIepaType B TeueHue 18 dYacoB, 3aTeM Tac4ar,
no6aBJIgsS HaCHMEHHBM BOIHHEM pacTBOp NH4Cl (25 wi), pasbaBisgoT
Bomou (25 mi) m skcTparupyiT EtOAc (100 M x2) 3arem DCM (100
MiI) . OOBenMHeHHEEe opraHuueckue ¢assl cymaT Han MgS0s, OUIBETPYT
M [OJIYYeHHBM OUIbLTPpaT KOHLEHTPUPYIT B BakyyMe, IIoJiydas CHPOU
NpoOyKT B BUIE TBEPHOTO BEmMeCTBa CBETJIO KOPUUHEBO/OpPaHXeBOTO
uBeTa. CHpPOM MaTepualJl NpelBapMTeJIbHO abCcopbOuUpylT Ha CuiIMKarese
M ouMumapT, VCIOJIBE3Y A  QJem-xpoMaToIrpaduio, ucrnoJesyda 12 T
KapTpuIX C CcuiaMkarejeM, OCYWeCcTBJIAd TIpalMeHTHOe SJIIUPOBaHUE
MeOH/DCM, 1moJjyuyasd ykKasaHHOe B 3arloJIOBKe CcoeIMHeHMe B BUIe
TBEPIOOTO BEemecTBa CBETJIO XeJiToro uBeTa (80 Mr, 32% BExXOH) . XX-
MC: R¢ 1,19 wmu; MC m/z 353,1 [M+2]+ [Cnoco6 A]. H AMP (400
MI'i, IMCO-ds¢) O ™M.m. 8,36 (¢, 1H), 8,25 (m, J=8,59 Twu, 1H),
8,06 (c, 1H), 7,48 (m, J=1,52 Tw, 1H), 7,39 (mm, J=8,08, 1,52
T'u, 1H), 4,09 (¢, 3H), 3,89 (c, 3H).

Cramusa 4: 2-(2-mMeTokcu—-4- (l-meTmn-1H-nupaszoa—4-wmi) beHn) —
5-(2, 6-onazsacnupo [3.5]HoHaH-2-wmi) -1, 3, 4—-TuagnasoJl:

DIPEA (116 wmrJy, 0,666 MMOJIL) OODABJIAKT K IIepeMellBaeMoMn
CYCIIEH3UU 2-6poM-5- (Z2-MeTokcU—-4- (1-MeTuii—- 1H-nimpaszsos-4-

wi) denni) -1, 3, 4d-tuaguaszsoya (78 wmMr, 0,222 MMOJIB) U TpPpeT-OyTUII
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2, 6-mna3zacnupo [3.5]HoHaH-6-KapbokculaTa (COJIb YKCYCHOWM KMCJIOTH,

127 w~mr, 0,444 w»moJsib) B NMP (444 wMKJ), ¥ IIOJYyYeHHYID CMechb

HarpepaoT npu 120°C B TeueHMe 3 UYacCoB. IIOJYUEHHYID PeaKIMOHHY
cMechb pazsBasisorT DCM (10 wMI), [NOPOMBEBAKT HACHIEHHBM BOIHEM
pacTBOpoM NaHCOsz (10 w™j), ¥ opTraHMUecKMe OGa3H pa30esidgoT.
OoBarasawor TFA (342 wkxJj, 4,44 wMMOJIB), WM IIOJIYUEHHEM pPacTBOP
IepeMellBanT IIPM KOMHATHOM TeMIepaType B TeueHMe 18 UYacoB.

HoBaBygT »OOHNOJIHMTeJIbHO 1 ™M TFA, ¥ [OJYyUYeHHYID pPeaKIMOHHYI

CMeCcb HarpeBawoT o 35°C u nepemMemyBanT B TeueHue 48 UYacosB.
[IolydyeHHYK pPeaKUMOHHYI CMeChb IoMemanT B 1 T kapTpumk SCX
(IpeIBRapUTENbHO YBJIQXHeHHHV MeOH) ¥ KapTpUIX IOpoMuBaiT MeOH (10
MJI), 3aTeM KOPOTKO IIpOoMHBailT 7 M NH:; B MeOH (10 mi). MeOH/NHs
yoajgsamoT B BakKyyMe, noJydyasa CHpOM TIpPOOYKT B BMIOEe Macia
KOPMUHEBOTO I1BeTa. CHpPOM MaTepuaJ OuUMMaklT, MWCHOJbB3Yyd YOoO-
YIIparJgeMy IpernapaTuBHYD BOXX B KM CJIO THEIX YCIJIOBUMAX
(MooupuuMporaHHasa TFA) M ¢pakuuyM, comepXalle IIPOOYKT, IIOMEMAaKnT
B 1 1 xapTpuIx SCX (OpedBRapMTeJIbHO yBJaXHeHHEM MeOH) . KapTpuIx
npomMelBapT MeOH (10 MiI), M KOPOTKO IpoMeBanT 7 M NHz B MeOH (10
MJI) . MeOH/NHs ymajgdoT B BakyyMe, IoJiydas YKasaHHOe B 3al'OJIOBKe
CoelMHEHMe B BUIe I[IOXOXEero Ha IeHYy TBepOor'o BelecTBa O0eJoro
uepera (40,5 mMr, 46% Bmxon). XX-MC: Re 0,83 mmy; MC m/z 397,1
[M+H]* [Cnoco®6 D]. H AMP (400 MI'u, IOMCO-ds) 6 m.m. 8,27 (c,
1H), 8,06 (m, J=8,08 Tu, 1H), 7,99 (¢, 1H), 7,37 (m, J=1,52 Twu,
1H), 7,29 (gm, J=8,08, 1,52 Tu, 1H), 4,00 (c, 3H), 3,88 (c,
3"), 3,81 (m, J=7,58 Tu, 2H), 3,74 (m, J=7,58 T'u, 2H), 2,82 (c,
2"H), 2,60 (v, J=5,05 Twu, 2H), 1,73 (v, J=5,56 Twu, 2H), 1,41
(quin, J=5,56 Tu, 2H).

Vcriosib3ysd CHOCOOEB, aHaJIOTMUYHEE TeM, KOTOPhEe PAaCKPHTH IJId
[IOJIYYEHNA COeOMHeHMsa IHpuMepa 85, MUCHOJB3yS COOTBETCTBYHIME

MCXOIOHEIE MaTepMalJle, IIOJIyUaklT cCcJlelyllMe COedVHEHNMA:
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XXMC M+1, Re,
[Ipumep CoennHeHNe 1H AMP 400 MI'n
Crocof
Q
N
~o S,<N (IMCO-de) & M.m. 8,27 (c,
SN J=8,08 TIwu, 1H), 7,99
NG J=1,52 Tu, 1H),
86 \N’ 397,2, 0,44 vmu.,
/ 1,52 T'u, 1H), 4,00

2-(2-MmMeTOokKCU-4- (1-MeTUII-1H-
nupasoJi—4-mi) deHmy) —-5- (2, 7-
ouaszacnupo [ 3, 5] HOHaH-2-WJI) —

1,3, 4-Tuanmaso

3H), 3,81 (c, 4H),
4H), 1,62-1,71 (M,
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Mpymmep 87: CuHTe3 2-(5-(MeTmi (2,2, 6, 6-TeTpaMe TUJIIUIIEPUIVH—

4d-wmi) amuHo) -1, 3, d—-Ttuagnaszsoy—-2-ui) —-5- (1H-nupaszoy-1-mi) peHoJia

\
N
s+
- aN
C(L "
o
=N

K pactBOopy 5-(2-mMeTokcu—-4- (1lH-nupaszoi-1-wmi) deHmy) —-N-MeTUJI—
N-(2,2, 6, 6-TeTpaMeTumJiIunIepuInH—-4-mi) -1, 3, 4-TrMagruasoJi—2-aMrHa
(mpumep 1) (30 Mmr, 0,070 mMons) B DCM (1,5 wia) npoBariagwoT BBrs
(1 M pactBOp B TrentaHe, 0,352 i, 0,352 wmvoJsb). IloJydyeHHYIO
CYyCIIeH3Ul SApPKO XeJITOTO I1BeTa IIepeMelMBalnT OpM  KOMHaTHOM
TeMllepaType B TedeHMe 2 YacoB. PeaKUMOHHYK CMeChb TI'ac4dr,

nobaryaasgs MeOH (5 ™), ¥ TOJYYeHHHM pacTBOpP IOMemanT B 1 T

KapTpuIx SCX (MpeOBapUTEeJILHO YBJIQXHeHHEN  MeOH) . KapTpuox
npoMelBapT MeOH (10 MJI), 3aTeM KOPOTKO HOpoMeBakT /7 M NH: B MeOH
(15 ™1). PacTBOpMTEJIL BHIaApMBaLT B BakKyyMe. I[IOJIyUeHHBM CHPOMU

MaTepmall obpabaTHBawT YJbTPa3BYKOM B MeOH (2 MI), ¥ IIOJYUYEHHY
CYCIIEH3UD QWIbTPYIT B BaKyyMe, IoJiydad yKasaHHOe B 3al'0JIOBKe
COelMHEHVEe B BUIEe TBepOOI'O BelleCcTBa OJIeOHO XeJiToro uBeTa (14,9
mr, 51,4% Boxonm). XX-MC: Ry 0,55 wMmu; MC m/z 413,3 [M+H]*
[Cioco® D]. 'H AMP (400 MI'u, IMCO-ds) & M.m. 8,47 (m, J=2,02 Twu,
1), 7,99 (m, J=8,59 11, 1H), 7,73-7,78 (m, 1H), 7,47 (&,
J=1,5%52 T™u, 1H), 7,36 (m, J=8,59 Tu, 1H), 6,53-6,58 (M, 1H),
4,33 (v, J=12,13 Tu, 1H), 2,99 (¢, 3H), 1,58-1,69 (M, 2H), 1,47
(v, J=12,13 Tu, 2H), 1,23 (¢, 6H), 1,12 (c, ©6H).

Vcriolb3ysa CIOCOOH, aHaJIOTUMUYHHE TeM, KOTOPHE PAaCKPHTH IJ4
IOJIydeHUs COoelOMHeHUs NOpuMepa 87, MCHOJIB3YS COOTBEeTCTRYyKIME

MCXOIOHEIE MaTeplMalJle, IIO0JIy4YaklT cCJlelyllmMe COedVHEHNMA:
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KXMC M+1, R,
Ipumep CoennHeHNe 1H sMP 400 MI'n
Crioco®
\ < %H (IMCO-de) & ™M.zm. 8,03 (m, J=8,59
cl itN I'm,, 1H), 7,91-7,%6 (M, 2H), 7,86
N
NS (m, J=2,02 Tu, 1H), 7,70 (oo,
85 o 458,2 [M]7, J=8,34, 1,77 Twu, 1H), 6,45 (&,
5- (3-xt0p—d- (5- (MeTw (2,2, 6, 6- 0,48 muu., D J=10,11 Tw, 1H), 4,34-4,42 (m,
TeTpaMe TUJINIUIIePUIVNH—4-1JI) aM/HO ) — 18, 3,01 (¢, 3H), 1,61-1,67 (M,
1, 3,4-Tnagnaszsoi-2-ui) oupuanH-2 (1H) - 2H), 1,46 (v, J=11,87 Tu, 2H),
on 1,22 (¢, ©6H), 1,10 (c, ©oH)
(IMCO-de) & ™M.m. 8,16 (m, J=2,53
\NQ{ 'w, 1H), 7,87 (m, J=8,59 TIu, 1H),
oH S:\<N 7,33 (n, J=2,02 Tu, 1H), 7,22
W
N (gm, J=8,84, 1,77 Tu, 1H), 5,81
n=<J
= (o J=2,53 Tu 1H) 5,62 (
89 442,2, 0,49 vmu., D ’ ’ ’ ’ ’ &
2_(5_ (MeTMH(2,2,6,6— J=4,55 T, lH), 4,24—4,36 (M,
TeTpaMe TUJIIIUIIC PUOMH- 4 —14J1) aMUHO ) — 1H), 2,98 (c, 3H), 2,75 (o,
1,3, 4-mnanmason-2-mi) -5- (3- J=5,05 Tu, 3H), 1,58-1,67 (M,
MeTuJIaMMHO ) - 1H-nmpasos-1-11) eHout 2H), 1,44 (7, Ju=12,13 Tu, Z2H),
1,22 (¢, 6H), 1,10 (c, 6H)
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\ NH
N
Foos (IMCO-de) O w™M.m. 13,08 (mup. c,
N 1H), 8,19 (mmp. c, 2H), 7,12-7,26
N on (M, 2H), 4,29-4,41 (M, 1H), 3,02
90 HN 431,2, 0,50 MmH., D ’ S ’ ’ o
3-prop-2- (5- (MeTun (2,2, 6, 6- (¢, 3H), 1,64 (gm, J=12,13, 3,03
TeTpaMe TUIINUIIEePUIUH—4-14J1) aMUHO ) — I'm, 2H), 1,46 (v, J=12,13 TIu,
1,3, 4-tuaonmasoj—-2-muj) -5- (1H- 2H), 1,22 (¢, eH), 1,10 (c, 6H)
nupasoJi—-4-1J) GeHoJ
\f<:§?
F g{ (IMCO-de) & 13,26 (c, 1H), 8,14
N
N (c, 2H), 7,15 (m, J=6,1 Tm, 1H),
OH
SN 4,45-4,28 (M, 1H), 3,03 (¢, 3H),
91 449,2, 0,52 vmu., D
3, 4-mudTop-2- (5- (MeTwi (2,2, 6, 6- 1,65 (mm, o=12,1, 3,5 Im, 2H),
TeTpaMe TUIINIUIIEePUINH- 4 -1JI) aM/HO ) — 1,48 (T, J=12,2 I'm, 2H), 1,23 (c,
cH), 1,11 (c, ©H)

1,3,4-mnagmuaszson-2-mija)—-5- (1H-

nrpasoJi—-4-ui) GeHoJ
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Vcrosib3y s CIoCOBH, aHaJIOTMUHHE TeM, KOTOPHE PACKPHTH IJId
IIOJIyYyeHUs  CoelMHeHMM npuMepa 1 ¥ HOpuMmepa 87,  MCHOJIbL3YA
COOTBETCTRYyIIINE MCXOIHEE MaTepualtl, [I0JIy4dainT crlenynmee

COeIIMHEHN e :
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[Iprumep CoenuHeHUe KXMC M+1, Rt Cniocobd H AMP 400 MI'm
1H AMP (400 MI'u, IOMCO-ds) O M.nm.
b NH 1,37-1,58 (M, 12H) 1,81-1,93
S\r:,N (M, 2H) 1,95-2,10 (M, 2H) 2,66
o (nm, J=6,53, 5,02 Tu, 2H) 2,97-
92 ¢ 401,2, 0,48 mmu., D 3,12 (M, O5H) 4,35-4,70 (M, 1H)
6-rugpokcu-5- (5- (meTus (2,2, 6, 6- 7,20 (c, 1H) 8,12 (m, J=12,05
TeTpaMe TUJIINIUIePUIVNH-4-1JI) aM/HO ) — Tu, 1H) 8,20 (c, 1H) 9,17 (m,
1,3, 4-Tnamnaszoy-2-1j) -2, 3—-OUTUIPO— J=11,80 Iu, 1H) 11,34 (mmp. c,

1H-vunen-1-oH 1H)
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Vcriosib3yd CIOCOOE, aHaJIOTMUYHEE TeM, KOTOPHEe PAaCKPHTH IJId
[IOJIYYEeHNA COeOUHEeHud IpuMepa 25 U CcoeOMHeHMsa IIpuMepa 87,
VICIIOJIb3Y A COOTBETCTBYIIUE MCXOIHEE MaTepuraltl, [IOJIy4darnT

cilenypimee COelMHEHNMeE
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[IpuMep CoenuHeHMe XXMC M+1, Re, Crioco® H AMP 400 MI'm
\~<:§? (IMCO-de) & M.m. 13,01 (mmp. c,
S
L 1H), 8,09 (mp. c, 2H), 7,80 (m,
2 oH Jg=1,00 Tu, 1H), 7,04-7,33 (M,
93 e 413,2, 0,50 mmue., D |2H), 4,12-4,45 (M, 1H), 2,99 (c,

2= (5= (memni (2,2, 6, 6- 3H), 1,62 (mm, J=3,28, 11,87 T,

2"H), 1,43 (7, J=12,13 Twu, 2H),
1,19 (c, ©6H), 1,09 (c, 6H)

TeTpaMe TUJINUIIepUOVH—4-11JI) aMUHO ) —
1,3, 4-tTnagnaszoy-2-mj) -5- (1H-nupa30J-

4-1J1) deHOoJI
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Vcriosib3yd CIOCOOE, aHaJIOTMUYHEE TeM, KOTOPHEe PAaCKPHTH IJId
[IOJIYYEeHNA COeOUHEeHMsa IpuMepa 85 U coeOMHeHMsa IIpuMepa 87,
VICIIOJIb3Y A COOTBETCTBYIIUE MCXOIHEE MaTepuraltl, [IOJIy4darnT

cilenypinrve COelMHEHNMA:
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[IpuMep CoenuHeHMe XXMC M+1, Re, Crioco® IH AMP 400 MI'1
é;:yH
(IMCO-de) O M.m. 10,90 (mup. c,
&{i 1H), 8,06 (c, 1H), 7,72-7,80
SN (mMm, 2H), 7,03-7,10 (M, 2H),
94 N\/’ OH 383,1, 0,45 mmu., D |3,78-3,87 (M, 7H) , 2,94 (c,
ﬂ 1H), 2,56-2,72 (M, 2H), 2,29-
2-(5-(2, 6-guazacnupo [3.5]HOHaH-2— 2,45 (M, 2H), 1,67 (mp. c,
ui) -1, 3, 4-Tnaguasos—2-mi) -5- (1- 2H), 1,51 (mmp. c, 2H)
MeTui—-1H-ntmpaszoi—4-mi) beHoJ
NH
ég;) (IMCO-de) & ™M.zm. 8,12 (c, 1H),
S\’\<,N 7,86 (m, J=8,08 Tu, 1H), 7,82
N
95 a OH 383,1, 0,44 vuu., D ;C;ﬁ 12 371{’)15_73’0892 ((Bz’ jg
N ’ ’ ’ ’ ’ ’
/ 2,67 (v, J=4,80 Tu, 4H), 1,65-
2(5-(2, 7-onazacnupo [3.5]HOHaH-2~- 1,75 (M, 4H)

mi)-1,3,4-tmagmuazoij-2-mj) -5-(1-

MeTui-1H-ntmpasoi—4-mi) eHoJ
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NH
H..,
o
N

F s (IMCO-de) O M.m. 10,90 (mup. c,
SN 1H), 8,06 (c, 1H), 7,72-7,80
a OH (M, 2H), 7,03-7,10 (M, 2H),
96 "N 383,1, 0,45 wmu., D |3,78-3,87 (M, 7H), 2,94 (c,
IMXJIOPUCTOBOOOPOOHASA COJIb 3-QTop-2- 1H), 2,56-2,72 (M, 2H), 2,29-
(5-((3aR,6as8) - 2,45 (M, 2H), 1,67 (mp. c,
reKCcaruMoponmMpproJio [3, 4—c] nuppoJi— 2H), 1,51 (mup. c, 2H)
2 (1H) -mi) -1, 3, 4-Tuanmas30J—2-1JI) —5b—
(lH-mimpasosn—-4-wui) deHoJia
\’<:§i
ol 5/% (IMCO-de) & wM.zm. 8,12 (c, 1H),
N 7,86 (m, J=8,08 Twu, 1H), 7,82
N on (c, 1H), 7,15-7,09 (M, 2H)
97 HN 383,1, 0,44 MmH., D ’ ’ ’ ’ ’ ’
3-xs0p-2- (5- (MeTu (2,2, 6, 6- 3,87 (¢, 3H), 3,82 (¢, 4H),
TeTpaMe TUJINIUIePUINH—4-1JI) aMUHO ) — 2,67 (v, J=4,80 Tm, 4H), 1,65-
1,75 (M, 4H)

1,3, 4-tuanmasz3oj—-2-mj) -5- (1-MeTujIi-

1H-impazon-4-wui) deHos
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Mpmmep 98: CuHTe3 2- (2-MeTokcu—-4- (1H-nmpaszoi—1-wmi) beHn) —

5-((2,2,6, 6—TeTpaMe TUINUIEPUOINH-4-1JI) MeTKJ1) -1, 3, 4—THuanmas3oJa:

SNo s

S IN
J@/L”
}\N
&

Cranusga 1: 5-((2,2,6, 6-TeTpaMe TUJIIUIIEPUIVNH—4—1JI) METWJI) —

1,3, 4-TMagmnas30Ji-2—aMM1H ;

[lepeMemMBaeMy CMEChH 2-(2,2,6, 6-TeTpaMe TUIINIUIIEPUONH—4 —
MJI) YKCYCHOM KMCJIOTH (410 MI, 2,057 MMOJIE ) u
TMIpa3MHKapboTHOaMMUIa (281 MT, 3,09 MMOJIE ) OXJIaXOAIT B

aTMochepe azoTa Ha 0OaHe CO JILIOM.

I[To kamagsaMm pobarjgioT POCls (0,575 w, 6,17 wMMOJIB), U
MMOJIYyUeHHYl CMeCh HaTrpeBawoT nOpu 78°C B TeueHMe 3 UYacoB.
[IoJly4eHHYID peaKLUMOHHYK CMeChb OXJlaXIailT Ha O0aHe CO JBOOM U
rac4ar, nobaByggd JIeOSHYI  BOOY (20 wI) . l[ToJlydeHHYID CMechb
obpabaTHBaLT YJbLTPa3BYKOM B TedeHre 20 MMHYT, UM 00pa30BaBIYICSH
CYCIeH3UI0 IIepeMelMBaklT [IpM KOMHATHOM TeMIepaType B TeueHUe 72
JacoB. [ToJIy4deHHEMN pacTBop ronmeJsijlauyMeanT, nobarygada NaCH
(rpa”HyJiHl DOOABJAKT MNIOPUMAMM B TedeHMe ~15 MuHYT) . IlOJy4deHHYO
CYCIeH3UI IlepeMell/BalT IIPYM KOMHATHOM TeMlIepaType B TedeHue 1
yaca Iepen TeM, Kak OMILTPYIT B BakyyMe U IIPOMHBAKT BOIOM,
Iojlydyas YyKa3aHHOe B 3aloJIOBKe COeIMHEeHMe B BUIEe TBepPIOTO
BemecTBa OJIefHO KOpuMYHeBOoTOo LBeTa (118 mMr, 22% Bmxonm) . XX-MC:
Re 0,44 vmu; MC m/z 255,3 [M+H]* [Cmoco6® A]l. H AMP (400 MIu,
IMCO-ds) & M.m. 6,98 (c, 2H), 2,66 (m, J=7,07 Tu, 2H), 2,03
(myp. ¢, 1H), 1,49 (m, J=10,61 Tu, 2H), 1,08 (¢, 6H), 0,99
(mmp. ¢, 6H), 0,78 (v, J=12,13 Tu, 2H).

Crammusa 2 2-6poM—-5-( (2,2, 6, 6-TeTpaMe TUJIIIUIIEPUOIUH- 4~

i) MeTwI) -1, 3, 4-Truanmasoil:

5-((2,2,6, 6-TerpaMeTUInunepuaMa—4-mi) metmi) -1, 3, 4-
TManuaszoJ—-2—-aMuH (117 wMr, 0,46 wMMOJIB) [HOOABJAKRT IIOPLUUMAMM K
lepeMellBaeMoOMy pacTeopy CuBrz (123 wmr, 0,552 mMvoss) m t-BuNO:
(0,081 My, 0,69 mMose) B MeCN (1 M) B aTMochepe aszoTa. llocie

3aBeplueHnAa nodaBJieHUd, TIOJIYYEeHHYIO PEaKRLIMOHHYIO CMeChb
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IepeMemlBanT [OIPpM KOMHATHOM TeMIepaType B TeueHuMe 18 UYacos,
3aTeM IOOIOJIHMTeJIbHO pobarBjaswT 1,5 »xe t-BuNO2 (0,081 wMia, 0,69
MMOJIBL ) . IIOJIYUEeHHYI PeaKUMOHHYID CMeChb IIepeMellMBaklnT IIPpM KOMHATHOM
TeMIlepaType B TeueHre 10 MMHYT, ¥ »0o0aBJIgT HOOIOJHUTEJIBHO 1,2
DKB. CuBr2 (123 MT, 0,552 MMOJIB ) . PeaKLUMOHHYIO CMEeChH
IepeMemrBalnT IPpY KOMHATHOM TeMlIepaType B TeueHMe OOMNOJHUTEJLHO
18 uwacoB, 3BaTeM TracaT, »Oo0aBJAd HaCHIEHHHM BOIHHM pacTBop NHiCl
(10 ™M), m BKCTparupyioT DCM (20 ™) . OpraHnuyeckue Qa3H
pa3melIigioT M KOHLEeHTPUPYIT B BakyyMe, IIoJIydas CHPOY I[IPOOYKT B
BUIEe MacJjla KOPMUHEeBOTO lBeTa. CHpOM MaTepHualJ OuMIainT, MCIOJbL3YS
YO-yHnpaBJigeMyl IpernapaTuBHYD B3BXX B KM CJIO THEIX YVCIIOBUAX

(MOOMOULVPOBAHHY MYPAaBBMHOM KMCJIOTOM), M O(pakumMm, CcoIepXxamue

IPOOyKT, [IOMelaKnT B 1 T KapTpUIxX SCX (IpeOBapUTeJIEHO
YBJI&QXHeHHE MeOH). KapTpumx nOpoMuHBalT MeOH (10 M) 3aTeM
KOPOTKO IMIpoMHBamT 7 M NHs B MeOH (10 miI). MeOH/NHs ymangdoT B

BakyyMe, IOJiydad yKas3aHHOe B 3al'OJIOBKe COelOMHEeHMe B BUIEe Macja
KOPMYHEeBOTO LBeTa (35 Mr, 23% BHxOH). XX-MC: Re 0,66 wMmH; MC
m/z 320,2 [M+2]* [Cnoco® A]. H AMP (400 MIwu, IMCO-ds) O M.I.
2,99 (»m, J=7,07 T, 2H), 2,11-2,22 (m, 1H), 1,44-1,52 (M, 2H),
1,07 (c, 6H), 0,98 (c, 6H), 0,82 (v, J=12,38 Tu, 2H).

Cramusa 3: 2-(2-mMeTokcu-4- (1H-minpasosi-1-wui) deHwni) —5-

((2,2,6, 6-TeTpaMe TMJIIUIIEPUIMH-4WII) MeTHI1) -1, 3, 4—Truanguas30J:

K repeMenmMpBaeMom CYCIIeH3UN 1-(3-meTokcu-4-(4,4,5,5-
TeTpaMeTuJi-1, 3, 2-anuokcabopoiiaH-2-uJI) peHuJI) - 1H-ntupaszoia
[MpoMexyTouHoe coenmHeHme 4] [39 wMmr, 0,128 MMmMoJb) M 2-0OpoM—-5-
((2,2,6, 6-TeTpaMe TMJIIUIIePUIVNH-4-1JI) MeTWJI) -1, 3, 4—-THanomuasoJja (34
Mr, 0,107 MMmoJsib) B IMokcaHe (1 wy) pobarBiasgworT Pd(PPhs)sa (6 wMT,
0,005 mMmomp), B3BaTem pacTBop NaxC0s (34 wmr, 0,32 MMOJB) B BOIe

(0,25 wu1). TloJIydYeHHYK PeakKIMOHHYK CMEeCh TIPpOoIoyBalT a30ToM,

TepMeTU3UPYIT, WM HaTrpepaioT 1pu 120°C B Teuenve 1 dYaca B
YCJIOBMAX MUKPOBOJHOBOTO OOJyUYeHMA. I[IOJIyUeHHYI PeaKUMOHHYI CMeCh
pazbapigoT DCM (20 M) M OPOMHBAKT HACHIIEHHEM BOOHEM pPacTBOPOM
NaHCOs (10 wmj) . OpraHmdueckue ©Qas3H BHOEJIAOT M KOHLUEHTPUPYT B
BakyyMe, IoJiydasd CHpPOM IMNPOOYKT B BUIe MaCJHAHMCTOTO OCTaTkKa

KOPUYHEBOTO I1BeTa. CHpOM MaTepMalJl OUMIMAlT, MCIOJIL3Yd YO-
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YIIpaRJigeMy IpernapaTuBHYD BOXX B KM CJIO THEIX YCIJIOBUMAX

(MOOMOULVPOBAHHYID MYPAaBBMHOM KMCJIOTOM), M Odpakumm, CcoIepxamue

IPOIOYKT, IOMEemamnT B 1 T KapTpumx  SCX (IpeoBapUTeJILHO
yBJIaXHeHHB MeOH). KapTpumkx OpoMuBaioT MeOH (10 wiI), 3aTeMm
KOPOTKO IIpOMEIBailoT 7 M NH3; B MeOH (10 ™). MeOH/NH: ymauadoT B
BakyyMe, Iojiydad YKa3aHHOe B 3arl0oJIOBKe COeIMHeHMe B BuUIOe

TBEepIOOT'O BemecTBa He cobBceM 0OeJjioro LBeTa 28,6 Mr, 65% BHxOD) .
X¥X-MC: Re 0,88 MmH; MC m/z 412,5 [M+H]t [Cmnoco® A]l. H AMP (400
MI'i, IMCO-d¢) & M.m. 8,70 (m, J=2,53 Tu, 1H), 8,39 (m, J=8,59
ra, 1H), 7,83 (m, J=1,01 T, 1H), 7,73 (m, J=1,52 Tu, 1H), 7,67
(nm, J=8,59, 2,02 Tu, 1H), 6,64-6,61 (M, 1H), 4,11 (c, 3H),
3,01 (m, J=6,57 Tu, 2H), 2,17- 2,28 (M, 1H), 1,53 (mm, J=12,63,
2,53 Tu, 2H), 1,09 (¢, e6H), 1,00 (c, 6H), 0,86 (T, J=12,38 Tu,
2H) .

Mpmmep 99: CuHTe3s 2-(2,3-mudrop-4- (1H-nmpazon—4-wmi) beHnI) —

5-(2, 7T-onazacnupo [3.5]HoHaH-2-1y) -1, 3, 4—-TuagmasoJa:

Cramua 1: Tper-6yTtmya 2-(5-6pom-1, 3, 4-Tuanmaszoyl—-2-uj) -2, 7-
oraszacnoupo [3.5]HoHaH-7-KapOoKCcuUiIaT:

[lepeMemrBaeMyl CyclHeH3un 2,5-mgmubpom-1,3,4-Ttnanmaszoia (245
MI, 1,004 MMOJIb ) , TpeT—-0yTUII 2, 7T-nnazsacnmpo [3.5]HOHaH-"7-
kapbokcuiuara (290 wmr, 1,105 wmoss) wm DIPEA (702 wmxJy, 1,02
MMOJIL) B @OMOokcaHe (2,5 w™iu) HarpeBaoT opu 120°C B TeueHune 1
yaca. IloJyyeHHYID peaKUMOHHYID CcMechb pasfaBjgoT Bomow (10 i),
sKCcTparupywT DCM (20 M), M opraHMueckKMe Qas3H KOHLEHTPUPYIT Ha
cumkarese. Crlpo MaTepural OUMIIAKT, VCIIOJIbE3Y 4 bitem-—
XpoMaToIpaduo, UCIIOJIbE3Y 4 24 T KapTpUIX C CuJIMKareJieM,
oCcymecCcTBJIgAg TpalIeHTHOEe SIIIOMPOBaHME EtOAc/renTaH, roJjiydasa
yKazaHHOe B 3al'0JIOBKe COeIMHeHMe B BMUIOe Macja XeJITO'O LBeTa

(343 M, 88% BHXOI). XX-MC: R: 1,25 Mmug; MC m/z 391,2 [M+2]*
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[Cnoco® A]. H AMP (400 MIu, Xjopodpopm—-d) O 3,87 (¢, 4H), 3,34-
3,43 (m, 4H), 1,73-1,85 (M, 4H), 1,46 (c, 9H).

Crammsa 2 TpeT-0yTUI 2= (5-(4- (BeusmyIOKCH) -2, 3—

oudrTopdbenuit) -1, 3, 4-THMannuasosi—2-uUi) -2, 7-ouaszacnupo [3.5]HoHaH—-7-
KapbokcuiarT:
AzoT DapBOTUPYIT uepes IIepeMellrBaeMul pacTBOpP (4-

(Beusuyokcu) -2, 3—nudropdbeHms) GopoHoBOM KUcJoTH (356 wMr, 1,349

MMOJIB ) u TpeT—- 0y TIUII 2-(5-6pom-1, 3, d-THanmuazoyi-2-uj) -2, 7-
orazacoupo [3.5]HoHaH-7-kapbokcujaaTta (343 wMmr, 0,881 MMOJIB) B
omnokcaHe (8 ™). K nojJlydeHHOMy pacTBopy IOobapJjgioT Pd(PPhsz)s (52

mr, 0,045 mMoaws), B3BaTeM pacTBop Na2xC0Osz (286 M, 2,7 MMOJIB) B

BOIE (2 w™y) . TloydyeHHYK pPeakKLMOHHYK CMeChb TIepMeTUIUPYRT U

HarpeBaoT pu 100°C B TeueHme 1 uYaca B YCJOBMAX MUKPOBOJIHOBOTO
oBaydeHrda. I[lOJIYUYeHHYK pPeakKIMOHHYK CMechk paszbaBuagaoT ETOAc (150
MJI) ¥ TIpoMeBailT Bomou (75 ™). OpraHuMueckMse ©(a3H BHOESJAT,
cymaT Han MgSOs M OUIBTPYRT. I[IOJyUYeHHHM OQUILTPAT KOHIEHTPUPYIT
B BakKyyMe, IIoJydyas CHPOM TNpPOOYyKT B BUIe TBepOOT'O BelecTBa
CBETJIO OpPaHXeBOT'O/KOPUUHEBOTO uBeTa. Crlpom MaTepurall
IpeOBapUTEJIbHO abCcopOUpylT Ha CUIMKareje M OUMIAaKT, MCIOJNb3YA
biem-xpoMaTorpadmn, wmcrHoJb3yd 40 I KapTpUIX C CUIMKareJeM,
OCYIEeCTBJIAA IrpalleHTHOE SIIIOUPOBaHKE EtOAc/rentTay, nojydad
YKa3aHHOe B 3aroJIOBKe COeIMHeHMe B BUIe TBepOOT'0 BelleCTBa
Besioro uBera (169 Mr, 35% BExOn). XX-MC: Re 1,62 wmmHE; MC m/z
529,4 [M+H]* [Cnoco6 A]. H AMP (400 MI'u, IOMCO-ds) O 7,75-7,82
(m, 1H), 7,46-7,51 (M, 2H), 7,36-7,45 (M, 3H), 7,24-7,32 (M,
1H), 5,30 (¢, 2H), 3,89 (c, 4H), 3,24-3,31 (M, 4H), 1,66-1,78
(M, 4H), 1,40 (c, 9H).

Cragusa 3: Tper-06yTmin 2-(5-(2,3-oudTop—-4-TUOIPOKCUDEHWIT) —
1,3,4-Tnagnaszon-2-mi) -2, /-nnazacnupo [3.5]HoHaH-7-kKapOoKCuJIaT:

CycCIIeH3U1I0 TpeT—- 0y TUJI 2-(5-(4- (BbeHzMJIOKCH) -2, 3—
oupTopdbeHni) -1, 3, 4-TMannasosi—-2-ui) -2, 7T-nuazacnupo [3.5]HoHaH—7-
kapbokcumiaTra (169 wMmr, 0,32 MMoJIB) B cMecu 1:3 MeOH:EtOAc (12
MJI) nmo®aBigoT B 00pab®oTaHHYKD a30ToM KoJby, comepxamyio 10% Pd/C
(17 wmr) . IloJydeHHYK pPeakKUMOHHYK CMECh IIOMEemaKnT B aTMochepy

Bomoponma (50 mncm) B meukep Ilappa Ha 18 uyacor. [JoBaBJgRT
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momnoJyiHMTe sibHO 10% Pd/C (169 MT), M peaKLUMOHHYID CMEeCh IHIPUPYIOT
npu 50 mcm, MCHOJNIb3ydA meVkep Illappa B TedeHMe CJeOylmux 5 IOHeN.
[IoJlydyeHHYI pPeaKUMOHHYKD CMeCh IIOMEMalT B MHEPTHYD aTMochepy
(azoT), pasbaruasgior 10% MeOH/DCM (50 M), OuUIBTPpyoT uYepes LEJUT,
1 nOpomeiBainT DCM. IIoJIydeHHHY (OMIILTPAT KOHIUEHTPUMPYIOT B BaKyyMme,
ojlyyad TBepOoe BelecCTBO OJIeOHO KOPMYHEBOT'O IBeTa, KOTOpoe
CHORBa pacTeopdalT B cMecu 1:1 MeOH:DCM (8 M) M CHOBa IMIOPUPYIOT
B TeueHuMe 4 pHel npu 50 Icu, MUCHONL3yd melkep Ilappa u 10% Pd/C
(169 MI') B KaueCcTBe KaTaJlMz3aTopa. I[IOJIyUdeHHYID PeaKIMOHHYK CMeCh
pasbasiagioT 10% MeOH/DCM (50 wiI), OQOWUILTPYIOT uYepes LeJHnT, U
npoMulBaioT DCM. IIOJIYYeHHBEM QMIbLTPAaT KOHLEHTPUPYIT B BakyyMe,
IIoJlydas CHPOM IPOOYyKT B BMIE TBepHOI'O BelleCTBa He COBCeM 0eJioTo
ueeTa. CHpOM MaTepMalJ OUMIAKT, MCIOJNB3YA OJiell—-xpoMaTorpaduo,
WCIMOJNB3YSA 12 T' KapTPUIX C CHUIMKATeJeM, OCYMeCTRBJIAS TpalMeHTHOe
sJoMpoBanme MeOH/DCM, moJiydasd yKasaHHOe B 3aT0JIOBKe CcoeOMHeHMe
B BMIE TBEPIOT'O BemMecTBa He coBceM 0Oejoro uBetra (47 wMmr, 34%
BEIXON) . XX-MC: R¢ 1,27 wMmH; MC m/z 439,3 [M+H]* [Cnocot A]. H
AMP (400 MIwu, IMCO-d¢) O 11,00 (c, 1H), 7,65 (rvm, J=8,5, 2,2
I'n, 1H), 6,92 (7@, J=8,5, 1,9 Tw, 1H), 3,87 (c, 4H), 3,20-3,31
(mMm, 4H), 1,67-1,78 (M, 4H), 1,40 (c, 9H).

Cramusa 4 TpeT-0yTUI 2-(5-(2,3-oudrop-4-

(( (TpudTOoPMETMII) CYJIBOOHMII) OKCHU ) deHnII) -1, 3, d—-Truagna30J—2-WJ) —
2, 7-onnazacnoupo [3.5]HoHaH-7-KapOoKCHUJIaT;

[TepeMellBaeMH PacTBOpP TpeT-0yTUJI 2-(5-(2,3-oudrop-4-
rugpokcubenm) -1, 3, d-tnagmazoa-2-uj) -2, /-ouazacnupo [ 3.5] HoHaH-
7T-xrapbokcuiarta (59 mr, 1,35 mmons) m TEA (47 wmkxia, 0,366 MMOJEb)
B DCM (1,3 M) B aTMochepe a30Ta oxJlaxialT Ha OaHe co JgbIooM. K
[IOJIy4YeHHOMY pacTBoOpY nDo6aBJIAgT 1,1, 1-tpudrop-N-dpeHna—-N-
( (TpudTOPMETUII) CYJIEQOHMII) MeETaHCYJIbOoHaMmy (51 mr, 0,141 MMoOJIB) .
[IojlydyeHHYID pPeaKUMOHHYK CMeChb IlepeMellMBalnT IIpK  TeMllepaType
JensdHou ©OaHM B TeueHMe 10 MMHYT, 3aTeM HarpeBalT OO KOMHATHOM
TeMllepaTypsl B TedeHMe 18 uyacoB. 3areM npobarjggapT eme 0,5 5BKB.
1,1, l1-tpudprTop-N-dpeHns—N-

( (TpudTOPMETUII) CYJIEQOHMII) METAHCYJIEOOHaMMI A (24 MI, 0,067

l\AMOJ'[b), M TIOJIYYEeHHYI PeaKIMOHHYI CMeCh IlepeMellMBalT B TeUeHNMe
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OOIOJIHUTEJILHO 3 YacoB. IIOJYUYeHHYI pPeaKIUMOHHYI CMeCh pasfaBiidnT
DCM (20 wMJjI) M OPOMEBAKT HACHIIEHHBEIM BOIHEM pacTBopoM NaHCOz (10
MiI) . OpTraHMUecKMe ©Gas3bl BHEIOEJAT M KOHLEHTPUMPYIT B BaKyyMe,
oJjlydyasd CHPOM NPOOYKT B BMIOE TBepHNOI'O BelleCTBa He COBCeM OeJioTo
uBeTa. CHpPOM MaTepMuaJl OuMIalT, MUCIOJb3ysa OQiem-xpoMaTorpaduo,
WCIIOJIB3YA 12 T' KapTPpUIX C CUIMKaTeJleM, OCYWeCTBJIAS I'palMeHTHOe
pJIOMPOBaHre cMechblo EtOAc/TenTaH, nojydas yKas3aHHOe B 3aT'OJIOBKe
coeIMHeHMVe B BUIEe TBepIoro BemecTBa 0ejioro LBeTa (68 wmr, 89%
BeIXON) . LC- MC: Re 1,63 MmH; MC m/z 571,3 [M+H]t [Cmnoco® A]. 'H
AMP (400 MIu, XJuopodpopm-d) o 8,12 (mom, J=9,4, 7,1, 2,5 Twu,
1H), 7,25-7,21 (M, 1H), 3,97 (¢, 4H), 3,36-3,47 (M, 4H), 1,77-
1,89 (M, 4H), 1,47 (c, 9H).

Cranusga 5: TpeT-0yTHUII 2=-(5-(2,3-oudrop-4- (1H-mnpa3z3omn-4-

wi) benni) -1, 3, d-Tuagnasoyi-2-u1i) -2, /-nuazacnupo [ 3.5]HoHaH-7-
KapBokcUiarT:

Cmech TpeT- 0y TUII 2=(5-(2,3-oudTop-4-
( ( (TpudTOPMEeTMII) CYJIBOOHWMII) OKCH) beHMJI) -1, 3, d—-TrMannasoJi—2-WUi) —
2, 7T-mnazacnmpo [3.5]HoHaH-/-kapbokcuinara (68 Mr, 0,119 MMOJIBE) M
4-(4,4,5, 5-TerpameTmii—-1, 3, 2-nuokcadbopoiaH—-2-mJ) —1H-ntmpaszsoJja (35
M, 0,179 wMMmoOJIB) B OUOKCaHe (1 MJI) IIepeMelmBamRT B aTMochepe
azoTa. K cycneuwsum pobamiuasgwor Pd(PPhi)s (7 wMr, 0,006 wMmoJB),
3aTeM pacTeop NaxCO3z (38 wMr, 0.358 wMvmosne) B BOme (0,25 wmi).
[IOJIyUeHHYI pPeaKLUMOHHYI CMeChb TepMeTUlMPYIT M HaTpeBalT IIPpU
120°C B TeueHme 1 uYaca B YCIOBMAX MMKPOBOJIHOBOTO OOJIYUEHUI.
[IOJIyU4eHHYID PeaKIMOHHYI CMeCch pas3faBJjisgoT BOIOW (10 1) n
sKCTparupyiT DCM (20 wi) . OpraHnueckre  Qas3bl  BHIOEJIART U
KOHIUEHTPUPYIT B BakKyyMe, I[IOJIydas CHPOM MNPONOyKT B BUIEe TBEPIOTO
BellecTBa He cCcoBceM Oejioro LbBeTa. CHpOM MaTepuall OUYMIAanT,
UCHIOJbE3yd YO-yIpaBlideMyl IIpelapaTUBHYHD B3XX B OCHOBHEX YCJIOBUAX
(MOOIMOUUUPOBAHHY NH4CH) , roJjlydas yKasaHHoe B 3aT'0JIOBKE
COeIMHEHNVE B BUIEe TBeploro BemecTBa Oejoro uBera (11 wmr, 19%
BHXxOZ) . MC m/z 489,1 [M+H]*. 'H sAMP (400 MIu, JOMCO-ds) & 13,30
(¢, 1H), 8,18 (¢, 2H), 7,85 (mmm, J=8,0, 6,7, 1,8 I'u, 1H), 7,70
(ppm, J=8,7, 7,0, 1,8 T'u, 1H), 3,91 (¢, 4H), 3,28-3,31 (M, 4H),
1,74 (v, J=5,6 T'u, 4H), 1,40 (c, 9H).
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Cragusa 6: XJIOpUCTOBOHOOpOOHad coJab 2-(2,3-nudTop—-4- (1H-

nupaszoJ—-4-mi) peHm) -5- (2, 7-guazacrnupo [ 3.5]HoHauw-2-mi) -1, 3, 4-
TranuaszoJa:

HC1 (4 M pacTBOP B IOMOKCaHe, 113 wxJI, 0,45 wMMOJIBL)
DoBaBJIAIT K IIepeMemMBaeMOM CyCcleH3uM TpeT-0yTmia 2-(5-(2,3-
oubTop-4- (1H-ntmpaszog—-4-wui) denwin) -1, 3, d-Ttuanmuason—2-uj) -2, 7-
orazacnoupo [3.5]HoHaH-7-kapboKkcuJaTa (11 wMr, 0,023 w™MMOJIB) B
omuokcaHe (1 ™) . IloJydyeHHYID PeaKIMOHHYK CMeCh IIepeMellMBaklT IIpHu
KOMHATHOM TeMepaType B TeueHue 18 uyacor, 3aTeM pas30aBJIgoT
cMechkl npuMepHo 1:1 MeOH:DCM (10 wia) m goOaBJIART KallJllo BOIH.

[IoJIydyeHHYK CYCIIeH3MKD COJOOMIM3UPYIT, nodaBjadas JIMCO (5 wmia), wu

IOJIyUYEeHHEN pacTBop IIoMemanT B 0,5 T KapTpuIx SCX
(IpeIBRapUTENIbLHO YBJaXHeHHHY MeOH) . KapTpux npomeiBailoT MeOH (10
MJI), 3aTeM KOPpOTKO ImnpoMeBanT 10% DCM B [7 M NHs B MeOH] (10
MII) . DCM/MeOH/NHs ymajdoT B 2 BaKyyMe, oJjiyuasd YKasaHHOe B

3aT0JIOBKE COeIVHeHMe B BUIe TBepPOOI'O BelleCTBa He COBCeM 0eJloTo
usera (7,4 wmr, 85% BHxonm). XX-MC: Rt 0,66 wnmu; MC m/z 389,2
[M+H]* [Cmoco6 A]. H AMP (400 MIwu, IMCO-d¢) & 13,30 (c, 1H),
8,18 (¢, 2H), 7,84 (monm, J=8,6, 6,8, 1,7 I, 1H), 7,70 (mmzm,
Jg=8,6, 7,1, 1,7 I'u, 1H), 3,87 (c, 4H), 2,65 (7, J=5,0 Twu, 4H),
1,70 (v, J=5,4 Tu, 4H).
Npmmep 100: CuHTes 2-(5-(2,7-muazsacnupo[3.5]HOHaH-2-WJI) —
1,3, 4-tnagmazoya-2-uj) -3-pTop-5- (1H-ntupaszosn-4-ui) peHoJa:
NH
&

R

N

N, 4

N

7 OH
J

Crammnga 1: 5-(4-6pomM—2, 6—gudTopdbenni) -1, 3, 4—-Tnagma30J-2-—

aMMIH :

[lepeMemBaeMylo cMecb 4-0poM-2, 6-OudTopOeH30MHOM KUCJIOTH (5
r, 21,1 wMMmoOJIB) ¥ TI'MAOpa3uMHKapbormoammpma (2,88 1, 31,6 MMOJIB)
oxJlaXmamnT B aTMocdepe aszsoTa Ha OaHe co JgpmoMmM. POCls (5,9 wi,

63,3 MMOJIb ) DoBaBJIST infe) KarwjisaMm, " PearkUMOHHYIO CMeChb
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InepeMelmMBanT IIpM TeMIlepaType JemgHow ©aHM B TeueHMe 15 MMHYT,

3aTeM HarpeBaboT nOpu 78°C B TeueHMe 3 UYaCOB. IIOJIYUEHHYIO
PEeakKUMOHHYK CMeChb OXJlaXnaowT Ha ©OaHe CO JbIOM, 3aTeM I'acAaT,
nobamiygasa JiendHyro Bony (150 wm) . TloJlydeHHOe TBephoe BeleCTBO
obpabaTHBaT YJbTPa3BYKOM B TedeHre 30 MUHYT, I[OJydas CBOOOOHO
lepeMellBaeMyln CYCIIeH3MI, KOTOPYI OCTAaBJIART IIPM CYCIEeHOIUPOBAaHUU
IpY KOMHATHOM TeMepaType B TeueHre 72 uyacoB. TBepaoe BeMecTBO
cofupalnT, MCHOJL3YSA BaKyyMHYHD OMILTpaluio, IPOMEBAT BOOOM, U
CHOBa CYCIEeHIMPYIT B HAaCHIEeHHOM BOIHOM pacTBope NaHCOs (150
MII) . [ToJIy4UYeHHYI0 CYCIIeH3MI0 [IepeMelnmMBaKnT npu KOMHAaTHOM
TeMIlepaType B TedeHue 18 4Yacog, 3aTeM TBEepmoOe  BEMEeCTBO
cobuparnT, MCHOJB3YSA BaKyyMHYK OUILTpallMio, OIPOMEBAT BOOOM, U
cymaT B BaKyyMHOM TepMocTaTe B TeueHMe 24 dYacoB, HOoJjydasd
YyKa3aHHOe B 3al'0JIOBke coemmHeHme (5,174 1, 84% BHXOIH), KOTOpOEe
WCIOJB3YT Ha CleOyllel cTaiuyM 0e3 NOONOJIHUTEJILHOM OuUuCTKHM. XX-
MC: Rec 0,99 mmu; MC m/z 294,2 [M+2]* [Cnoco® A]. 1H AMP (400
MI', IMCO-ds) O M.m. 7,68 (m, J=8,08 I'u, 2H), 7,57 (c, 2H).

Crammsga 2 5-(2- (Benszmiokcu) —4-0pomM-6-pTopdeHm) -1, 3, 4-

THManuas0Ji—2—aMK/H :

[lepeMemrBaeMy cycrneHszuw NaH (60% gucrnepcusa B MUHepaJlbHOM
macJge, 151 wmr, 3,77 Mmosns) B TI'® (10 M) oxJjaxmalT B aTMochepe
azoTa Ha ©OaHe CO JbIOM. K T[OJYUEHHOM CYCIEeH3UM I[I0 KallJlaM
oo0aBJgT pacTBOp OeH3mjioBoro cauprta (0,372 wia, 3,59 MMOJB) B
TI'® (5 wi1) . IlocJie OKOHUaHMA »nofaBJIeHMS IIOJIYUEeHHYID CYCIIeH3U
IepeMellBalnT IIPM TeMlIepaType JiegaHo¥ ©O6aHM B TeueHre 5 MMHYT,
3aTeM IIpPM KOMHATHOM TeMIlepaType B TeueHme 10 MMHYT, IIepel TeM,
Kak MeOJIeHHO »HoBaBJIART K IIepeMelMBaeMOV, OXJaXIeHHOM Ha JedsHOM
BaHe cycrneHzuu 5- (4-6pomM-2,6 gudropdeHms) -1, 3, d-Tranmaszoyi—2-
amMHa (1 ©, 3,42 wmvmoJe) B TI'® (20 wMi) . IoJiydeHHYID CYCIIEH3MD
XKeJITO/KOPUUHEBOTO IBeTa IIepeMelMBalT IIPpU TeMIepaType JeOdHOM’
BaHM B TeueHMe 15 MMHYT, OpM KOMHATHOM TeMlepaType B TeueHue 1
Yyaca, 3aTeM HaTrpeBabT IOpu 50°C B Teuenue 18 uyacoB. PeaKIMOHHYO
cMech TacaT, nodaBJgsa HaACHIMEeHHHM BOIHHEM pacTBop NHsCl (30 M),
pazbaBiasoT Bomo¥ (30 M), M BKcTparupyoT EtOAc (100 ™).

OpraHvueckKre ©¢asbe pas3pgesdanT, cymaT Han MgSOs M QUIIbLTpPYoT.
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[IoJIydeHHEM QUIBTPAT KOHUEHTPUPYT Ha CUIMKareje, ©  CHPOMU
MaTepMalJyl OuMuamnT, WMCIOJNIb3yHd OQiem-xpoMaTorpaduio, ucrnoje3ysa 80 b
KapTPpUIX C CUJIMKareJeM, OCYWEeCTBJAd I'PadlMeHTHOe BJIOMPOBaHUE
cMecblo EtOAc/renTaH, oJiydas yKasaHHOe B 3alOJIOBKe COeIMHEHNEe B
BUIOEe TRBepIOoro BemecTBa OJIeOHO XeJToro uepeTa (488 wMmr, 37%
BHIXOHO) . XX-MC: Re 1,19 mmu; MC m/z 282,0 M* [Cnoco® A]. 1H SAMP
(400 MI'u, OMCO-de) O 7,27-7,47 (m, 9H), 5,28 (c, 2H).

Cramusga 3: 2-(2- (6beHsuJiokCcHu) —4-0OpoM—-6-pTOopdeHMJI) —5-OpomM—

1,3, 4-TMagmas30JI:

5-(2- (6ensuyokcu) —4-6poM—6-dbTOopdbeHny) -1, 3, 4—THangma30JI-2—
ammvH (487 mr, 1,281 MMOJIbE) »OODABJAKT MOPLUMAMM K IIepeMEelMBaeMOMYy
pacTtBOopy CuBr2 (343 mr, 1,537 mMoaws) m t-BuNOz, (226 wmkxi, 1,921
MMOJIb ) B MeCN (4,2 MJI) B aTMochepe as’orTa. [ToJIy4YeHHYIO
PeaklMOHHYK CMeCh IIepeMemMBakT I[IPpM KOMHATHOM TeMlIepaType B
TeueHre 18 YacoB. PeakKlMOHHYKD CMechb Tacar, »pobarjaga Bony (40
MII), 3aTeM p»pobaBjagwT 28% BOIOHEM pacTBOop NH4OH (5 wia), wu
[IOJIYYEHHYK CYCIeH3MKn »3KcTparvpyiT DCM (50 wia) . OpIr'aHUMUeCKUe
dasH BHIOeNSRT M KOHLEHTPUPYIRT Ha Cculukareje. CHpoOM MaTepHuall
OUMIIAKT, MCIOJNB3YA Qiel—-xXpoMaTorpadnn, HCroJb3yd 40 I KapTpUIX
C CcuIMKareieM, OCYIIECTBJIAA TI'PalMeHTHOe  SJIOMPOBAaHME  CMECBI
EtOAc/renTaH, Iojiydasd yKas3aHHOe B 3aTOJIOBKe COeIMHEeHMe B BUIE
TBepOOoT'0 BemecTBa O6ejioro nBeTa (253 wMr, 44% Bmxom). XX-MC: Rt
1,53 mmu; MC m/z 445,0 [M+H]* [Cmoco6 A]l. 'H AMP (400 MI'u, IMCO-
de) &6 7,31-7,56 (M, 7H), 5,38 (¢, 2H).

Cranmusa 4: TpeT-0yTUII 2-(5-(2- (6eusuyokcu) -4-6pomM—6-—

bTopdbenni) -1, 3, 4-TMagnasz3oJI-2-U1J) -2, /-Ouazacnupo [3.5]HoHaH-7-
KapBorcuUiarT:

K mepemMemrBaeMoOM CYCIIeH3UU 2—-(2- (BbeH3MIOKCH) —4-OpoM—6—
dTopdbenni) -5-6pomM—-1, 3, 4-Tuanmuasoia (252 w™r, 0,567 MMOJIB) "
TuOpoxJjiopuna TpeT-0yTuil 2, 7T-ouaszachnupo [3.5]HoHaH-7-kapOokcuiaTa
(179 mr, 0,681 MMOJIB) B IOMOKcaHe (2,8 wia) pobdarjggior TEA (237
MKJI, 1,702 MMOJIB), ¥ IOJYUYEHHYI CMecCh HaTrpeBabT nopu 120°C B
TeueHre 3 dYacoB. I[IOJYYeHHYHD pPeaKUMOHHYI CMeChb OXJIaXOalT Io
KOMHATHOWM TeMIepaTypH, paszfaeiasgoT Bomou (20 M), BKCTparMpyoT

DCM (20 mi) . OpraHuueckue OQasbs KOHLEHTPUPYIT B BaKyyMe, IoJiydas
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CHpOM TNPOOYKT B BHUIe Macja XeJIToro LBeTa. CHpOM MaTepHuall
OUMIIAKT, MCIOJNB3YA OQiell-xXpoMaTorpadmnon, HCHIoJIb3yd 40 I KapTpUIX
C CcuJIMKarejyieM, OCyIMeCTBJAA I'palMeHTHOe BJIOMPOBaHME  CMeChbio
EtOAc/rTenTaH mojiydas YykaszaHHOe B 3aTOJIOBKe COeIMHEeHMe B BUIe
TBepOoT'o BemecTBa O6ejoro unBera (150 Mr, 45% Bmxom). XX-MC: Rt
1,62 vmH; MC m/z 591,3 [M+H]* [Cnoco6 A]. H AMP (400 MI'u, IMCO-
ds) & 7,29-7,47 (m, 7H), 5,31 (¢, 2H), 3,83 (¢, 4H), 3,17-3,30
(m, 4H), 1,65-1,77 (m, 4H), 1,40 (c, 9H).

Cragua 5: Tper-06yTmin 2-(5-(2- (6eH3uyokcu)-6-pTop—-4- (1H-

nupas3o—-4-mi) penw) -1, 3, d-tnagmuazon—2-uj) -2, 71—
oraszacnupo [3.5]HoHaH-7-KapOoKCUIIaT

Cmeck TpeT-0OyTuia 2- (5-(2- (BeHzuiokcu) —4-0poM-6-dpTOopdheHMII) —
1,3, 4-tTnagmazon-2-wi) -2, /-anazacnupo [3.5]HoHaH-7-kapbokcuiaTa
(150 MT, 0,254 MMOJIE ) " 4-(4,4,5,5-TerpameTnii-1, 3, 2-
nmnokcaboposian—-2-wmi) —1H-nimpazsosa (74 mr, 0,382 MMOJIB) B OMOKCaHe
(2 M) mepeMemmealT B aTMochepe aszoTa. K IIOJIyUYeHHOM CYCIIEH3UU
notasjgapT Pd(PPhz)s (15 mMr, 0,013 mMoJsis), 3BaTeM pacTBOp NaxCOs
(81 mr, 0,763 mMmoJb) B Bome (0,5 wMi). IlOJyUYeHHYK pPeaKUMOHHYI

CMeChb TepMeTHU3UPYIT M HarpeBaboT opu 120°C B TeueHMe 1 uyaca B

YCJIJIOBUAX MUKPOBOJIHOBOT'O ODNIyUYeHnsd . SaTeMm Do0aBJIgT
OOTIIOJIHUTEJIEHO 1,5 SKB. 4-(4,4,5, 5-rerpamernyi-1, 3, 2-
nuokcabopoJaH-2-wui) - 1H-nupaszoia (74 MmT, 0,382 MMOJIb ) u

PeakKLMOHHYID CMeCh HaTrpeBalT IOMNOJHMUTEJLHOTO uYaca nopu 120°C B
YCJIOBUAX MMKPOBOJIHOBOTO o0oOJydeHMsa. [JobaBasgoT eme 1,5 »xB. 4-
(4,4,5,5-rerpameTusi- 1,3,2-guokcaboposiad-2-ui)-1H-nupasz3ojyga (74
MI, 0,382 wMMmoJIB), 3aTeM »$obGapBJgT pDonoJiHMTeJbHOo 0,05 »3KB.

Pd (PPh3)s4 (15 mr, 0,013 MMOJIB), ¥ IIOJIYYEHHYK pPeaKLUMOHHYK CMEeCh

HarpeBaLT B TeueHue 1 uyaca mnpu 120°C B YCIOBUAX MUKPOBOJIHOBOTO
obJyueHMsa. IIOJIYUEHHYID PeaKIMOHHYID cMech pa3barisioT Bomon (15
MJI) ¥ sKCcTparupyoT DCM (20 mia) . OpraHMUecCcKMe Qas3H KOHLEHTPUPYIT
B BakKyyMe, nojiydyas CHPOM HOpOOyKT B BUIOe Macja  OJiedHo
KOPMUHEBOTO ILiBeTa. CHpPOM MaTepuaJl OuMmaKnT, MWCHIOJb3Yyd OoJem—
XpoMaToIrpaduo, UCIIOJIb3Y 4 24 T KapTPpUIX C CuIIMKareseM,
OCYIeCTBJIAS TpalMeHTHOe 3JoMpoBanuMe MeOH/DCM, moJjiyyas MacJo

OJIeDHO KOPMUYHEBOI'O LBeTa. Macjio ounmawnT, VCIIOJNBL3YS 24 T
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cuImMKaresnd, OCyIeCcTBIIAL TpalMeHTHOe SIIOUPOBaHMe CMeChIo
EtOAc/renTaHd, mDojyuasd yKas3aHHoe B 3aloJIOBKe CcoeOMHeHMre B BUIES

IPO3PavYHOTO CTEeKJoOOOpasHOT'O TBepIOoI'o BellecTBa (86 M, 58%

BEIXOHO). MC m/z 577,2 [M+H]*. H AMP (400 MI'u, IMCO-de) & 13,10
(c, 1H), 8,39 (m, J=1,8 Twu, 1H), 8,09 (m, J=2,0 T'u, 1H), 7,47-
7,57 (m, 2H), 7,33-7,44 (m, 4H), 7,28 (om, J=11,6, 1,5 Tu, 1H),
5,35 (¢, 2H), 3,82 (¢, 4H), 3,18-3,32 (M, 4H), 1,63-1,77 (M,
4H), 1,40 (c, 9H).

Cranmmusa 6: TpeT-0yTUII 2-(5-(2-pTop-6-rMnpokcu—4- (1H-

nupasz3o—-4-wi) penw) -1, 3, d-Tnagmazoya—-2-uj) -2, 71—
oraszacnupo [3.5]HoHaH-7-KapOoKCUIIaT;

PacTBOpD TpeT—-0yTUII 2= (5-(2- (6eHnsuyokcu) -6-pTop—-4- (1H-
nupas3oy-4-mi) denw) -1, 3, d-Tnagmaszon—2-uj) -2, 71—
orazacnupo [3.5]HoHaH-7-kKapboKkcuIaTa (86 w1, 0,149 wmmMoOJIB) B
cmMecu 1:1 MeOH:DCM (3 ™) pobBaBiagoT B 2 oOpaboTaHHYKR as30TOM
KoJI®y, comepxamyio 10% Pd4d/C (8,6 wMr). B kojgbe C peaKLUMOHHOM
CMeCBbI CO3IalT aTMochepy BoIopoIa (0allJIoOH) M CMeCh IIepeMellMBalT
IpM KOMHATHOM TeMIepaType B TedeHuMe 18 dacor. IlloJIydeHHYO
PeakKlMOHHYID  CMecCh KOPOTKO  IIPOMEEBAIT az’oToM U 1OOaBJIALT
OOMNOJIHUTEeJIbHO 8,6 wMr 10% Pd/C. PeaKUMOHHYID CMeChb pa30aBJIigoT
cMecri 1:1 MeOH:DCM (3 MJI), M CHOBa Co3JalnT aTMocdepy BOIOpoOIa
(BaJiJIoH) ¥ IIepeMellMBAT [IPpM KOMHATHOM TeMIlepaType B TeueHUe
OOMOJIHUTEeJIbHO 5 nOHeM. TIoJIyueHHYID pPeakKIMOHHYID CMeCh KOPOTKO
IPOMHEBAKT a30ToM, paszbaBjagapT 10% MeOH B DCM (50 M) M QUIIBTPYRT
yepes3 LUeJUT. [oJyUYeHHBEM O(UIbLTpaT KOHIUEeHTPUPYRT B BakKyyMe,
rnoJjiyuas TBeplioe BEmMeCTBO OJIeOHO KOPUUHEBOTO/He COBCeM OeJIoTO
uBeTa. TBepmoe BeWleCTBO CHOBa pacTeopAwT B 25% MeOH B DCM (10
MII) ¥ gpoBaBiagoT B o00paboTaHHYK a30ToM KoJby, comepxamybn 10%
Pd/C (8,6 Mr'). B kojbe C MNOJYUYEHHOM PeaKIMOHHOM CMeChl CO3TalT
arMochepy BoOOOpoHa (0alJIOH) M OCTaBJART IIPpU lepeMellMBaHUM IIPpU
KOMHATHOM TeMIepaType B TeueHMe 18 uYyacoB. PeaKUMOHHYK CMecCh
pazbaeiggorT 10% MeOH B DCM (50 Mi) ¥ QUIBTPYRT UYepe3 LeJUT.
[IoJTydeHHEM QUILTPAT KOHUEHTPUPYIT B BakyyMe, IIOoJydas CHPOMU
IPpOOYKT B BMIOEe TBEepHOT'O BelecTBa KOPUUYHEBROTO LBeTa. CHPOMU

MaTepMalJyl OuMllamT, MCIOJIb3yd Oiem-xpoMaTorpaduo, ucrnojesysa 10 ¢
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KapTprix C CHJIMKarejeM, OCYmMEeCTRBJIAA I'vallMeHTHOE SJIMPOBaHMe

MeOH/DCM u cobupas oOpakuuM IO Macce, rojiyyad YyKas3aHHOe B

3aTr'0JIOBKE COeOMHEHUE B BUIE TBEPLOTO BelleCcTBa OJIenHO
KOpMUHeBOTO uBeTa (54 wMr, 74% BoHxOLn). XX-MC: Rt 1,33 wMmH; MC

m/z 487,3 [M+H]* [Cnoco®6 A]. !H AMP (400 MIwu, IMCO-ds) & 13,09
(c, 1H), 11,92 (¢, 1H), 8,36 (m, J=1,7 Tu, 1H), 8,04 (m, J=1,9
I'n, 1H), 7,22 (mpm, J=12,6, 1,6 Iy, 1H), 7,14-7,19 (M, 1H), 3,92
(c, 4H), 3,28-3,31 (m, 4H), 1,69-1,79 (M, 4H), 1,40 (c, 9H).

Cranmmusa 7 2-(5-(2, 7T-onazacnoupo [3.5]HoHau-2-miu)-1,3,4-

THMannuazoJi—-2-ni) —3-9pTop—5- (1H-nnpazoyi—-4-ui) peHoJI:

HC1 (4 M pacTBOP B IOMOKCaHe, 545 Mk, 2,179 wMMOJIB)
noBaBJIgT K IIepeMellMBaeMOM CyCIeH3Mu TpeT-0yTtuia 2-(5-(2,3-
oudpTop—-4- (1H-tmpazsos—-4-wun) beunn) -1, 3, d-TMagnazsoa—-2-ui) -2, 7-
orazacnupo [3.5]HoHaH-7-kKapboKkcuIaTa (53 w1, 0,109 wmmMoOJIB) B
onokcaHe (4 ™) . IloJlydeHHYI PeaKIMOHHYK CMeCh IIepeMellMBanT IIpu
KOMHaATHOM TeMIepaType B TeueHMe 2 UYacoB, 23aTeM pas3BaBigpT
oMoxkcaHoM (2 wjI), MeOH (5 w™i1), IMCO (5 wMia) m HedDoJabIMM
KOJIMUECTBOM  BOIH, 3aTeM IoMemanT B 2 I KapTpumx  SCX
(IpeIBapUTEJIbHO YyBJaxHeHHHY MeOH) . Kaprpumx npomeBailnT MeOH (15
MJI) 3aTeM KOpOTKO InpoMmeBawT 10% DCM B [7 M NHz B MeOH] (20 ™).
DCM/MeOH/NH3 ymajggoT B BakKyyMe, I[oJiydasd CHPOMV IIPOOYKT B BUIe
TBEPIOT'O BelleCTBa KOPUUHEBOTO lLkeTa. CHpOM MaTepHuall HaTlpeBalT B
MeOH (5 ™M), ¥ DOJYUYEHHYID CYCIeH3MD OXJaXIalT IO KOMHaTHOM
TeMIIepaTypH, 3aTeM OUILTPYIOT B BakKyyMe U IOpoMmeBaiT MeOH,
nojiydad yKasaHHOe B 3al'OJIOBKe COeIMHeHMe B BuUIe TBepOooI'o
BemecTBa OJIeOHO KOPMYHEBOTO LBeTa (23 Mr, 55% Bmxon). XX-MC: Rt
0,68 Mmu; MC m/z 387,2 [M+H]* [Cnoco® A]l. H sIMP (400 MI'u, IMCO-
d¢) & 13,07 (¢, 1H), 8,17 (c, 2H), 7,15-7,05 (M, 2H), 3,87 (c,
4"), 2,70 (v, J=5,1 Twu, 4H), 1,73 (T, J=5,3 Tu, 4H).

IpmMMep 101: CuHTes 4-MeToKCcU—-1-MeTMI-3- (5- (MeTMII(2,2,6, 6-
TeTpaMe TUIINIUIIEPUOMH-4-1J1) aMrHo) -1, 3, 4—-TrannasoJi— 2 —~UIXMHOJIMH—

2(1H)-oHa:
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Cramusa 1: 3-0poM—4-MeTOKCU—1-MeTUIXMHOJMH-2 (1H) —0oH

K pacTBOpy 4-MeTOKCHU-1-MeTWMJIXMHOJIMH-Z (1H)-ona (2 1, 10,57

MMOJIB) B TI'® (5 wi) 1mpu 0°C B artMmochepe Nz gpobarigioT N-

OpOMCYKUMHUMUL (2,26 T, 12,68 MMOJNIL) IOpPUMAMM B TedeHMe 1 Udaca.

CycrneHzun IepeMemyBanT Opu 0°C B TeueHue 1 uyaca, 3aTeM IIpU
KOMHATHOM TeMIepaType B TeueHMe 2 YacoB. PacTBOPMUTEJbL YIaJSglT B
BakyyMe u CH2Cl: mo®aBJjdoT OJIS IHOBTOPHOTO PAaCTBOPEHMSA ocCTaTKa.
[ToJIyYeHHBI pPacTBOp OB aXObl [IPOMHEEB AT XOJIOMHEIM Ha CHIEe HHEM
pacTtBopoM NaHCO: u xojJomHo H20, 3aTeM cymaT Hald ©O0e3BOIHBIM
MgSOs4. PacTBOpPUTEJL VYVIAJAT B BaKyyMe, U IOJIYUEHHEM TBepILi
OCTaTOK TMATEJIEHO pacTHUpalnT HEeCKOJBKO pa3 ¢ Et:0. IlojlydyeHHOe
TBEPIOE BEMEeCTBO CymaT B BaKyyMe, IoJjydasa 3-0poM—4-MeTOKCHu-—1-
MeTUIXMHOJIMH-2 (1H)-ou (2,7 T, MC: 269,9 [M+H"].)

Cragusa 2: (4-MeTOKCHU-1-MeTUJI-2-0KCO—1, 2-IUTUOPOXVUHOJIUH- 3~
ni1) 6opoHOBAaAd KMCJIOTa

K pacreOopy 3-0OpoM—4-MeTOKCU-1-MeTUIIXMHOJIMH-2 (1H) - OHa

(2,7 , 10,07 MmoJyp) B TI'® (5 mi) pmobBaBidoT H-OYVTUMIIIMTUM (2,5 M

B TekcaHe, 4,03 miI) B aTMmochepe asora opm -78°C, ¥ MIOJYUEHHYIO
PEeakUMOHHYID CMeCh BHIEPXMBALT IIPpM YKas3aHHOM TeMIepaType B
TeueHre 1 dYaca. [HoOaBJIAg0T OXJIaXIeHHHY pacTBOp TpuMeTuIdopaTa
(1,35 w1, 12,08 wmMoJsb) nOpu =-78°C, ¥ TIIOJYUYEHHYID pPeaKIMOHHYIO
CMeChb BHIEPXMBALT IIPpM YyKa3aHHOM TeMIlepaType B TeueHMe 2 YacoB.
[IoJIyUeHHYID peakKUMOHHYI CMeChb HaIrpeBalT OO KOMHATHOM TeMIIepaTyp:
M IIepeMemrBalT B TedeHMe HouM. I[IOJIYUeHHYKD pPeaKIMOHHYK CMECh
paszbapiasgaiT 1 M HCl, m TBepmoe BemecTBO OeJIOTO 1IBeTa BHIIAZaeT B
ocalok M3 pacTBopa. Ocamok (UILTPYIOT, IPOMHEBaT Bomou u EtLOAC,
3aTeM CcymaT B BEHCOKOM BakKyyMe IO IoJiydyeHMA (4-MeTOoKCU-—1-MeTUJI—
2-okco-1, 2-OUTUIPOXUHOJIMH-3-1JI) O0pOoHOBOM KMcJOTH (1,5 1, MC:
234,1 [M+H'].)

Crammga 3: d-meToKCU—-1-MeTUI-3- (5- (MeTUII (2,2, 6, 6—

TeTpaMe TUIINIUIIEPUOMH-4-1J1) aMvHO) =1, 3, 4—-Trannas0oJi— 2 —~UIXMHOJIMH—
2 (1H) -oH

HerTa3mMpoOBaHHYI CMecChb (d-MmeTOKCH—-1-MeTUJI-2-0KCO—-1, 2-
OIUTUOPOXMHOJIMH-3-1JI) O0pOHOBOM KMcJOTH (500 mMr, 2,15 MMmogawb), 5-

tpoM—-N-MeTusI-N- (2,2, 6, 6—-TeTpaMeTuiInuiepmuoma—-4-umn) -1, 3, 4-
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THaIVa30JI-2—-aMrHa (858 MI, 2,57 MMOJIB ) ,
TeTpakuc (TpudpeHmMIpoCcdmH) najanmd (0) (248 wr, 0,215 wMMOJIB) ™
Na2COs (682 mr, 6,44 mMvoJb) B 1,4-mmoxcadHe (5 mi) m Bome (1 wiI)
HarperawT, MCIIOJIBE3YA  MUKPOBOJIHOBOE obJlyueHue npu 100°C B
TeueHue 1 uyaca. IlocJie oxJaxOeHMs OO KOMHATHOM TeMIepaTypH,
[IOJIYUEHHYI CMeCh OQUJIILTPYT UYepe3 LeJIMT, I[IpoMeBaiT MeOH, 3aTeM
IIOJIYUEHHEM (OUIILTPAaT KOHUEHTPUPYIT. IIOJyUeHHEM OCTaTOK OUMIaklT,
VCIIOJIE3Y A XpoMaToTpaduueckyrn o00paboTky Ha cuiamkareje (2% ~ 10%
2 M NHs B MeOH/DCM) , roJjlydas 4-MeTOKCU-1-MeTMII-3— (5-
(MmeTus1 (2,2, 6, 6-TeTpaMe TUJINUIEPUOINH-4-1JI) aMMHO ) —1, 3, 4—-THagma30J1—
2-UNIXMHOJIMH-2 (1H)-on (240 w™Mr, MC: 442,1 [M+H'].) (4 w™mrp, MC:
442,0 [M+H*], XXMC Re=1,25 vmu (KXMC cnoco® D); H AMP (400 MI1i,
METAHOJI-ds) & w™m.m. 8,55 (¢, 1H), 8,14 (mm, J=8,08, 1,52 Tu,
iH), 7,72-7,81 (M, 1H), 7,61-7,69 (M, 1H), 7,33-7,45 (M, 1H),
4,61 (mmp. <, 1H), 3,94 (c, 3H), 3,78 (c, 3H), 3,11 (c, 3H),
1,95 (@, J=12,13 Tu, 2H), 1,79 (mwmup. ¢, 2H), 1,50 (c, e6H), 1,39
(mup. c, 6H).

Mpmmep 102: CuHTes 4-TUnpokcu-1l-mMeTrmii—3- (5- (MeTmii(2,2,6, 6-
TeTpaMe TUJINIUIIEPUOMH-4-1J1) aMUHO) =1, 3, 4—-THranruasoJi— 2 ~UJIIXUHOJIMH -

2 (1H) -oHa

Vcriosib3ysd CHOCOOH IHOpuMepa 15, coenmHeHMe IpumMmepa 101

nomBepramnT B3auMomeMcTBMio ¢ PhSH mo nojgyuenus 5- (1H-uMmmmasosi—-1-
i) -2-(6- (mMmeTtmy (2,2, 6, 6—-TeTpaMe TUII-TIUIIepPUIMH—4 -
WJI) aMUHO ) IMPpUIOa3MH-3—-WJI) peHoJla B BMIe IIOpOomMKa OJeIHO XeJITOT'O
uBeTa (2 M, MC: 428,2 [M+H'], XXMC R¢=0,57 vmH (XXMC cnoco® D).
IH sMP (400 MI1, METAHOJI-d4) & M.m. 8,22 (m, J=8,08 Iu, 1H),
7,68 (v, J=8,08 Tu, 1H), 7,53 (m, J=8,59 Tu, 1H), 7,31 (T,
J=7,33 u, 1H), 4,38 (mmp. c, 1H), 3,72 (c, 3H), 3,07 (c, 3H),
1,80 (mm, J=12,63, 3,03 I'u, 2H), 1,52-1,65 (M, 2H) 1,37 (c, 6H)
1,23-1,29 (M, 6H).

[IprMep 103: CuHTe?s 3-(5-(mMmeTm (2,2, 6, 6-

TeTpaMe TUJINIUIIEPUOMH-4-1JI) aMUHO) =1, 3, 4—-THranruasoJi— 2 ~UJIIXUHOJIMH -
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Crammnsa 1: (2-0okco-1, 2-OUTUOPOXUHOJIMH-3-1JI) OOPOHOBAHA
KUCJIOTa

B ammoyJsy TnoMmemamnT 3-0poM-2-TUMAOPOKCUxXMHOJMH (50 wmr, 0,223
MMOJIL ) , ©Owuc (mmHakoJaTo)oubopon (113 w~mr, 0,446 wMMOJIB), aleTarT
kamusa (66 mr, 0,669 mvmoJsib), PdCl:(dppf), CH2Cl: (18,22 mr, 0,022
MMoOJIBE) u dppf (12,37 wMmr, 0,022 wMMmoOJIB), B3aTemM pobaejadwoT 1,4-

oMoKcaH (6 M) . UYepes MNOJIYUYEHHYID PeaKIMOHHYID CMeCh 0apdoTUPYT

N2 M CcMech IIepeMelMBanT B aTMochepe Nz npu 90°C B TeueHMe HOUM.
[IoJIy4YeHHYID  peaKUMOHHYIO CMecCh UL TPYIOT yepes 3aMeHaeMyo
OMJILTPOBAJILHYID BOPOHKY, KOHIEHTPHMPYIOT B BakKyyMe, ¥ OuMIanT,
VCIIOJIE3Y S XpoMaTorpaduueckynw o00paboTKy Ha cuimkareae (10% mo
60% EtOAc B TrTenrTaHe), nojaydad (2-okco-1,2-IUTUIOPOXVMHOJIVMH-3—
wi) bopoHoByK kKucjotry (30 mr, MC: 190,1 [M+H'].)

Crammsga 2 3-(5-(mMeTui (2,2, 6, 6-TeTpaMe TUIINUIIEPUOUH—4 —

WJI) aMmHo) -1, 3, 4-Tuagmasoji-2-UJjIXmMHoJMH-2 (1H) —oH

B cooTBeTCTBUM CO CIOCOOOM, PACKPHTEM -IJ4 CTaiuM 3 B
npuMmepa 101, (2-okco-1,2- OUTUIPOXUHOJMH-3-1JI) OOPOHOBYK KUCJIOTY
u 5-6poM—-N-mMeTusi-N- (2, 2, 6, 6—TeTpaMe TuInunepuaua-4-wui) -1, 3, 4-
THMaguasoJi-2—-aMuH (858 Mr, 2,57 MMOJIb) MNOOBepTralnT B3aMMOIENCTBUIO
0O TIOJIyYeHuS CHPOTO TIPOOyKTa, KOTOPHM OUMIAT, MCIOJb3YH
[IperapaTUBHYD BOXX B OCHOBHEIX YCIJIOBUAX, roJjyuasa 3-(5-
(MmeTu1 (2,2, 6, 6-TeTpaMe TUJINUIEPUOINH—4-1JI) aMMHO ) —1, 3, 4—-THanma30J1—
2-MIXMHOJIMH-2 (1H) -on (14 mMmr, MC: 398,2 [M+H'], XXMC R=0,51 MmH
(XXMC cmnoco6 D). 'H sAMP (400 MI'u, METAHOJ-di) & MmM.m. 8,74 (c,
1H), 7,67-7,80 (M, 1H), 7,47-7,57 (M, 1H), 7,31 (m, J=8,08 TIwu,
1H), 7,19-7,27 (m, 1H), 4,34 (mmp. c, 1H), 2,99 (¢, 3H), 1,71
(nm, J=12,63, 3,03 Tw, 2H), 1,50 (7, J=12,38 Twu, 2H), 1,28 (c,
6H), 1,10-1,23 (M, ©6H).

[Iprep 104: CuHTEe?s l-MmeTmyi-3- (5- (MmeTu1 (2,2, 6, 6—
TeTpaMe TUJINIUIIEPUOMH-4-1JI) aMrHO) -1, 3, 4—-Tranruas0oJi— 2 —~UJIIXUHOJIMH -

2 (1H) -oHa
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Cramua 1: 3-0OpoM—-1-MeTUIXMHOJMH-2 (1H) -0oH

NH

K pacTBopy 3-0poM-2-TMAPOKCUXMHOJMHa (50 mr, 0,223 MMOJIb)
B IMO (1 wy) gpobamisgior MeTmimonmn (0,017 wia, 0,268 MMOJIB) U
KapboHaT KaJns (46,3 MI, 0,335 MMOJIb ) npmu KOMHAaTHOM
TeMIIepaType. [IOJIYyUYeHHYK  pPeaKIMOHHYK  CMecChb IepeMemmMBamnT B
TeueHMe 16 UYacoB IIpM KOMHATHOM TeMIepaType. LHobaBJjsgioT BOOY, U
[IOJIYUEHHEM PacTBOP SKCTPpaAarMpyiT 5STuilaleTaToM. OpTraHMUYeCcKMre CJIOu
IPOMEBAIT BOIOWV, 23aTeM HAaCHIEeHHHM BOIHLEM PAacCTBOPOM XJOpHIAa
HaTpusa. OpraHMUYeCKMM CJIOM CcymaT Hal cyJlbdaToM HaTpua, OUIILTPYIOT
" KOHIeHTPUPYIOT B BaKyyMe. [ToJIy4deHHBEM OCTaTOK oummaKnT,
VICIIOJIE3Y S XpoMaToTpadMuecKyr KOJOHKY C CHMIMKAaTeJleM (3JIoMpOBaHMe

CMecChbl TrekcaH/sTtuiaunerar=/1), nojiyyasd 3-0poM—1-MeTUIXMHOJIVMH—

2(1H)-oH (52 Mmr, MC: 238,1 [M+H'].)

Cramusa 2: 1-meTmii—-3- (5- (MeTui (2,2, 6, 6-TeTpaMe TUJIIIUIIEPUIVH -
4-131) amMmHO) -1, 3, 4-THMagMasz30JI—-2-MJI) XMHOJIMH-2 (1H) —oH

Vcnonesysa crnoco6 npumepa 103, noJiyuamnoT l-MeTni—-3- (5-
(MeTUJ1 (2,2, 6, 6-TeTpaMe TUJINIUIIEPUONH-4-1J1) aMUHO ) —1, 3, 4—Tuanma30Ji—
2-MIXMHOJMH-2 (1H) -OH B BuUIe Iopollka OJIeOHO XeJITOT'o LeeTa (28
M, MC: 412,2 [M+H*], XXMC R¢=0,62 mvmH (XKXMC cnoco6 D). 1H AMP
(400 MI'u, METAHOJI-di) & M.m. 8,85 (c, 1H), 7,90 (m, J=7,58 TIu,
1H), 7,73-7,81 (M, 1H), 7,66-7,72 (M, 1H), 7,42 (T, J=7,58 Twu,
1H), 4,73-4,84 (m, 1H), 3,88 (c, 3H), 3,10-3,19 (M, 3H), 2,07
(nm, J=13,64, 3,54 Tu, 2H), 1,96 (v, J=12,88 T'u, 2H), 1,61-1,69
(M, 6H), 1,46-1,57 (M, ©6H).

OpuMep 105: CHHTe3 XJIOPUMCTOBONOPONHOM con 2- (2-xjop-4-
(1H-nnpazon—-4-wmi) eHm) —-5- ( (3aR, 6a3) —rTekcarugponuppoJio [ 3, 4-

clnuppon-2 (1H) -nia) -1, 3, 4—-TnagmasoJa

H
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Cramusa 1: 5-(4-6pomM—2-xJjopbenu) -1, 3, 4—-Tuanmas30Ji-2—aM1UH

K oxJjlaXxIeHHOV JBbOOM CMecCu 4-0poM—-2-XJIOPOeH30MHOM KUCJIOTH
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(3 o, 12,74 w™MmOJIBE) ¥ TwHIOpa3uMHKapboTmoammpma (2,17 1©, 23,81

MMOJIB) MeIJIEHHO nobaBJidnT okcuxjopun dochoopa (3,56 wia, 38,2
MMOJIB) . I[IOJIYUeHHYI CMeCh HaTrpeBaloT opu 78°C B TeueHMe HOUM.

llocye oxJjaxmeHrs po 0°C, pofarjdnT JIeOAHYID BOOy. IIOJYyUeHHYIO
CMeCb MHTEHCHMBHO IIepeMemMBalT B TeueHMe 1 dYaca. OO0pa30BaBIMUNCSA
ocamok OOUILTPYIT ¥ IIPOMHEBART BOIOM, 32aTeM CHOBa CYCIeHIUPYIT B
HacCHIMEeHHOM pacTBope NaHCOs3 m rBome (1l:1) B TeueHue 1 daca.
TBepmoe BEMeCTRBO OTOUIILE TPOBEBAKT, [IPOMHEEBAKT BOIOM u
KOHLEHTPUPYIT B BaKyyMe, nojgydasa b- (4-06pomM—2-xJjopdenni)-1,3,4-
THaguasoJ-2-aMmuH (2,4 ©m, MC: 291,8 [M+H'].)

Cranmusa 2 5-(2-xJyop-4- (1H-ntmpaszsosg-4-mn) beuni) -1, 3, 4-

THanMa30JI—2—-aMUH

B amnysy nomemanT 5- (4-0poM-2-xJjopdeHus) -1, 3, -Truanmasoi-
2—-aM/H (500 MI, 1,721 MMOJIB ) , IIMHAKOJIMHOBHIM 3onp 4-
IMpPasoJIOOPOHOBOM KMCJOTH (668 wMr, 3,44 MMOJIb), KapboHaT Le3ud
(1,68 », 5,16 mmMmoJib), Pdz(dba)s.CH2Cl: (178 mr, 0,172 MMOJIB), U
Xphos (82 w™mr, 0,172 wMmoJb), 3BaTemM pobaBasgoT 1,4-mmokcaH (2
M) /H2O0 (0,5 wi1). AMOyIY TPWXOH OpoOyBaioT Nz UM IIOJYUYEHHYIO
PeaKUMOHHYID CMeChb HarpeBaoT, MUCIOJb3YyA MUKPOBOJIHOBOEe OOJIydeHUe
npu 100°C B mTeuenme 1 uyaca. IJOJYUYeHHYID pPeakKLUMOHHYID CMeChb

OMUIILTPYIT UYepes BaMeHgeMyl OMIILTPOBAJIbLHYI BOPOHKY, IIPOMEBAT

EtOAc, KOHILEHTPUPYIT B BakKyyMe, u ouMImaKnT, VICIIOJIbE3Y 4
XpoMaToTrpapuueckyn o0paboTKy Ha CcuJIMkareje (oT 2% po 15%

MeOH/DCM) , nojyiyyasa 5- (2-xJyiop-4- (1H-mupaszon-4-ui) penm) -1, 3, 4-
THMaguaszoJji-2—aMmuH (250 M, MC: 278,0 [M+HT].)

Cramusa 3: (3aR,6aS)-Tper-0yTmia 5- (5-(2-xjop-4- (1H-ntupasz3oJ-
d-wm1) denwt) -1, 3, 4-TuanguasoJi-2-Wil) TeKCaruoponnppoJio [ 3, 4—
clnuppon-2 (1H) —kapbokcuiarT

5-(2-xyop-4- (1H-nupaszoya-4-ui) denmni) -1, 3, 4—-Tragma30JI—-2—aMUH
(250 mr, 0,9 MMOJB) HopUMAMM HOOaBJAKT B TEUEHMEe OKOJIO 5 MUHYT
K IepeMellMBaeMoMy pacTeopy CuBrz (241 wmr, 1,08 MMOJIB) M TpeT-
OyTman HuTpuTa (139 Mr, 1,35 Mmosib) B MeCN (5 M) B aTMochepe
azoTa. Ilocse 3aBepleHUd »HoOaBJIEHUA, IIOJYUYEHHYD PEaKIUIMOHHYIO
CMEeCb OCTaBJIALT IIPpU I[epeMellMBaHUM IIPpM KOMHATHOM TeMIepaType B

TedueHMe 18 uyacoB. I[lOJydyeHHYKR peakKUMOHHYK CMeChb TacaT, nobaeiidsd
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HaCHIe HHBI BOIHEBIM pacTBop NH4C1, " SKCTparmpymoT EtOAC.
OpraHnueckyre ¢as3sH pasIeldoT M KOHUEeHTPUPYIRT B BakKyyMe, IIoJydas
2-0poM—-5- (2-xJjiop-4- (1H-niupazon-4-wi) penm) -1, 3, 4—-Tuagmaszoia B
BUIOe TBepOOrO BelleCTBa KOPMUHEBOI'O ILiBeTa, KOTOpPOe MCIOJb3YIT
6e3 HOONOJIHUTEJIBHOM OUMCTKM. [Jela3MpOBaHHYKD PeaKLMOHHYI CMeChb 2-
BpomM—5- (2-xjop-4- (1H-ntmpazona—-4-mj) beuny) -1, 3, 4—-Tuagmasoiia (40
MmT, 0,117 w™MOJBL), c/s-2-00K-TeKcaIuaponmppoJio [ 3, 4—c] nuppoJia
(24,86 mr, 0,117 mmvmoJib), OTOpMma kaausa (7,48 mr, 0,129 mMmoJb),
18-xpays-6 (30,9 w~mr, 0,117 w™vmosns) wm DIEA (0,041 w™ja, 0,234
MMOJIb ) B NMP (1 w1) HaT'perawT B YCJOBMAX MUKPOBOJHOBOTO
obyyuenuda nOpu 190°C B Teuenue 1 uyaca. Ilocjie oxXJaXOeHMd OO
KOMHATHOW TeMIepaTypH, TOJyUYeHHYKD CMeChb OUIILETPYRT dYepes LeJIuT,
npoMeiBaloT MeOH, ¥ HOOJIyUeHHHM OUILTPAT KOHUEHTPUPYIT. [IOJIydeHHBMN
OCTaToOK pacTeopdT B IMCO M ouMmialT, MCIOJBE3YA IIpellapaTUBHYI
B5XX B OCHOBHEIX YCJIOBUAX, noaydasa (3aR,6aS)-Tper-0OyTma 5- (5-(2-
xJjjop—4- (1H-ttmpaszsojy—-4-wuin) beunn) -1, 3, d-TrMangnazsoj—2-

WJI) TeKCaruaponmnppoJio [ 3, 4—-c]lnuppose—2 (1H) ~kapbokcuiarT (10 MT,
MC: 473,0 [M+H'].)

Cragma 4: XJIOpUMCTOBOLOOPOIOHAA COJIb 2- (2-xJjop-4- (1H-nmpaszoii-
4d-wmi) pennir) -5- ( (3aR, 6aS) —rexkcarunponmppoJio [ 3, 4—-clnuppoi-2 (1H) -
i) —-1,3,4-tuagmuaszojia

PacTtBOop (3aR,6asS)-Tper-6yTun 5- (5- (2-xJjop—-4- (1H-ntupaszoj—-4-
ni) beuni) -1, 3, 4-Traimas30JI—-2-UITeKCarugponmppoio [ 3, 4—c] nuppoJi—

2 (1H) ~xap6okcujaara (10 mr, 0,021 MvmoJsibr) B 1,4-gmokcaHe (2 M)
obpabaTeBaroT 4 M HCl B nuokcaHe (1 M) UM IIepeMellMBanT IIpU
KOMHATHOM TeMIepaType B TeueHMe 3 YacoB. I[IOJIyUeHHYK PeaKIUMOHHYIO
CMeCh KOHIEHTPUPYIT B BakyyMe, IoJiydyas yKasaHHOe B 3aT0JIOBKe

coenmuMHeHMe (2 ™M, MC: 373,1 [M+H'], XXMC R¢=0,44 wnvmH (XKXMC

crmoco® D). 1H AMP (400 MI'u, METAHOJ-di) & mM.m. 7,99 (mmp. c,
2H), 7,92 (m, J=8,59 Iy, 1H), 7,71 (mw, J=2,02 Tu, 1H), 7,53-
7,60 (m, 1H), 3,68 (mm, J=10,86, 7,83 TIu, 2H), 3,36 (&on,
J=10,86, 3,28 Iwu, 2H), 3,03-3,11 (M, 2H), 2,97-3,03 (M, 2H),
2,75 (mm, J=11,12, 3,03 T'u, 2H).

Vlcriosib3yd CIOCOOEB, aHaJIOTMUYHEE TeM, KOTOPHEe PAaCKPHTH IJI4
[IOJIYYEeHNA CcoelrHeHMdA HnpuMepa 105, MCOOJIB3YA COOTBETCTBYHIME

MCXOIOHEIE MaTeplMalJle, IIO0JIYydalT cCJledyllmMe COedVHEHWMA:
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KXMC M+1, R,
[IpumMmep CoennHeHNe 1H AMP 400 MI'
Crioco®
(j£:? METAHOJI-ds & M.m. 7,99 (mmp. c, 2H)
NH
N 7,92 (m, J=8,08 TIwu, 1H) 7,70 (&,
¢ ST J=1,52 Tu, 1H) 7,56 (om, J=8,08,
\Nr
1,52 T'u, 1H) 3,49-3,58 (M, 2H) 3,45
% 401,1, 0,47 | ’ ’ ’ ’ ’
106 M . (1, J=10,11 Tu, 1H) 3,28 (&,
MUH.,
XJIOPUCTOBONOPOOHAA COJIb 2- (2-XJIop- J=10,61 TIwu, 1H) 2,60-2,75 (M, 4H)
4- (1H-impasos—4-wmi) deHus) -5- (2, 7- 1,98 (gr, J=13,01, 6,38 Tu, 1H)
nuasacmmpo [4.5] mexkan-2-un) -1, 3, 4- 1,86 (mgr, J=12,76¢, 7,77 Tu, 1H)
THaIMasoJa 1,48-1,66 (M, 4H)
(»NH OH
’g—)‘J METAHOJI-ds & M.;m. 8,00 (mup. c, 2H)
c s
\N\'N 7,91 (m, J=8,08 Tu, 1H) 7,72 (m,
Jg=2,02 T 1H) 7,57 (omo J=8, 34
N 377,1, 0,41 ’ ’ ’ ’ T
107 HN 1,77 Tu, 1H) 3,74-3,90 (M, 2H) 3,52
MWH., D
XJjopucToBOomoponHasa coJyib  (R) - (4-(5- (m, J=5,56 Tu, 1H) 3,47-3,51 (M,
(2-xyop-4- (1H-nmpasos-4-ni) GeHn) - 2H) 2,99-3,06 (M, 1H) 2,91-2,99 (M,

1, 3, 4-Tagnaszsoii—-2-W1Jl) IulepasmH—2 -

WJI) MeTaHoJla

1H) 2,84-2,90 (M, 2H)
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[Iprmep 108: CuHTe?s 2-(5-(meTunn(2,2,6, 6-
TeTpaMe TUJINIUIIePUOMH-4-1J1) aMrHo) -1, 3, 4—-Truanguasoji—2-—

nibeH30 [b] TmodeH-5-kapOboHUTPUIIA

\
N
s
NS IN
RS N
N= S

B MKMKPOBOJIHOBOM aMmyJjie cMeck 5-8BpomM-N-mMeTmsyi-N-(2,2,6, 6-
TeTpaMe TUInuIepunna—-4-mi) -1, 3, 4-Tuangmuasoi-2—-aM1Ha
(MpoMeXyTOUHOe coeOMHeHune 4, 150 wmr, 0,450 wmMOJIB) , (5=
nraHo®eH30 [b] TModpeH-2-1J1) BOPOHOBOM KMCJIOTH (128 MT, 0,630
MMOJIE ), KapboHaTa M HaTtpusa (1192 wmr, 1,125 Mmosb) B cMecu 4:1
IVMEeTOKCHUSTaH/Bona (3,7 ™) Oera3ypyoT B TeUyeHMe 5 MMHYT.
OoBaBiagT TeTpakuc (TpudeHmIdocdrH) najtannui (0) (52,0 w™Mr, 0,045
MMOJIB) , M IIOJIYYEHHY CMeChb HarpeBalT B YCJOBUAX MUKPOBOJHOBOI'O
obyayuenusa npu 140°C B Teuenue 0,5 wuyaca. IJOJYUEeHHYID CMeCh
pazmensanT Mexny DCM u BOOoOM, 3aTeM »KcTparupyioT DCM  (4x) . DCM
nonkmcisanT, nobaeidgsgs HC1 B guokcaHe (4,0 M pacrBop, 113 MK,
0,450 MMOJIB) ¥ KOHLEHTPUPYIRT »Hocyxa. OCymecTBJIAT SCX OUUCTKY
(1 T KOJIOHKa, »JweHT 7 M ammmrak B MeOH), BaTeM MCHOJb3YIT QJem-—
XxpoMaTorpadmnio Ha KOJIOHKe C cuwimukarejgem (4 I cuUIMKaresis,
TpadMeHTHOe BJoMpoBaHMe 1-20% 7 M amvmmak B MeOH, B DCM),
rojlyyas 2-(5-(mMmeTuin (2,2, 6, 6-TeTpaMe TUJIIUIEPUIVNH-4-1JI) aM/HO ) —
1,3, 4-tTnagnazon-2-mjabeHz0 [b] TnodpeH-5-kapbouutpma (49 Mr) B BUIE
TBEpPIOTO BelecTBa CBeTJIO XeJToro ILBeTa. XX/MC Re=0,52 wuH.
MC=412,1 (M+1) [Cmoco®6 D]. 1H SAMP (400 MI'u, METAHOJI-di) O M.I.
8,27 (m, J=1,0 Tw, 1H), 8,11 (m, J=8,6 Tu, 1H), 7,82 (c, 1H),
7,68 (mm, J=8,6, 1,5 Tu, 1H), 4,43 (v, J=12,4 Tu, 1H), 3,12 (c,
3#), 1,82 (mm, J=12,6, 3,0 Iy, 2H), 1,60 (v, J=12,1 Tu, 2H),
1,37 (c, 6H), 1,25 (c, ©6H).

Dpumep 109. CuHTezs 5- (3-xJopbeH30 [b]THOdeH-2-1i) - N-MeTuJI-

N-(2,2,6, 6-TeTpaMeTmJnunepuInH—-4-mi) -1, 3, 4-TrMagruasoji—2-aMrHa
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S
Crammusga 1: 5- (6eHzo [b] TMOdPeH-2-1J1) ~-N-MeTUJI-N- (2,2, 6, 6—

TeTpaMe TUnuIepuiIna—4-ui) -1, 3, 4-Trannua30oJi—2—aMuH

5-6poM—N-mMeTUJI-N- (2, 2, 6, 6—TeTpaMeTUlnuIepuaua-4-mi) -1, 3, 4-
THMaoMazoJi-2—-aMMH ([IpoMexyTouHoe coeluHenue 4, 150 wMmr, 0,450
MMOJIbL) 0OO0BeOAMHAT C 0eH30[b]TrnodeH-2-mnbopoHoBOM KMcJoTOM (112
M, 0,630 MMOJB), MCHOJB3YS crnocod® mnpuMepa 108 njag peakuum
coueTaHmsa Cysyku. B pesyiasTatre SCX ouMcTkM (2 T KOJIOHKA,
sJIoMpoBaHre 7 M amMmakoM B MeOH) ¢ mnocienywmern o6paboTkoM C
IoMombl  QJem—-xpoMaTorpadmMy Ha KOJIOHKe C CcuiMkarejgem (12 1
cuamkareJjssda, TpaagueHT 1-20% 3,5 M aMMmMak B MeTaHoJe, B DCM)
1oJIydanT 5- (6euzo[b]l™Tmodpen-2-wmj) -N-metmji-N- (2, 2, 6, 6-—
TeTpaMe TUInuIepuana—-4-muin) -1, 3, 4—-TrmagnuasoJi—2—aMUH B BUIE
TBEPIOOT'O BENECTBa CBETJIO XeJToTr'o uBeTa (48 wMr). MC=387,0 (M+1).
H AMP (400 MI'u, METAHOJ-ds) 06 Mm.m. 7,82-7,95 (M, 2H), 7,72 (c,
1H), 7,37-7,46 (m, 2H), 4,40 (7, J=12,4 Tu, 1H), 3,11 (c, 3H),
1,82 (@@, J=12,6, 3,5 Ty, 2H), 1,59 (7, J=12,4 Tu, 2H), 1,37
(c, 6H), 1,25 (c, ©6H).

Crammuga 2 5- (3-xJopbenso [b] TModperH-2-mi) —~-N-meTmjI—-N-

(2,2,6,6-TerTpaMeTulnnuIepuouH-4-mi) -1, 3, 4—-Tuagmra30JI—-2—-aM1H
CMmechb 5- (6euzo [b]l ™Tnodpen-2-mj) -N-meTmji-N- (2,2, 6, 6-—
TeTpaMeTuInuInepmuaua-4-min) -1, 3, 4-tuaguasoj-2-aMmmHa (37 wmr, 0,096

MMOJIBE) ¥ N-xJjopcykumHmMmmupma (15,34 wmr, 0,115 MMOJIB) B CMecHu

DCE:AcOH (1:1) (1 m1) HarpeBawoT npu 90°C B TeueHMe MeCTV YaCOB.
PeaKUMOHHYIO CMeChb OXJIaXIOamnT oo KOMHaTHOM TeMIlepaTyPEHL,
PazfaBJIgT HaCHIIeHHEIM PacTBOPOM OukapOoHaTa HaTpu4a,
AKCTPATUPYIT  STUIIalleTaToM (3x), n DCM (2x) . OBBenVrHeHHEe

OpTraHMUYEeCKNMe JSKCTpaKTH IIPOMEBAKT COJIEBEIM pacCTBOPOM, CyllaT Hal
Cyﬂb(]_)aTOM MaT'HMA ¥V KOHIEeHTPpHPYIT IO KpPpHUCTaJlJIM4eCKROI'O TBepIoI'o
BelleCcTBa XeJITOT'O LBeTa. B pesysibTaTe OUWMCTKM C IIOMOIEBIO @J’Ieﬂl—
xpomaTorpaq_)MM Ha KOJIOHKE C CuJiMKarejieM (4 r CrJjiMKareJid,

TpaIMeHTHOe »JmonpoBaHue 1-17% 3,5 M amvmaxk B MeOH B DCM OoJee



184

30 oOBeMOB KOJIOHKM) ImoJydawnT 5- (3-xjopbeH30[b]THModben—2-wmi)-N-
mMeTmi-N- (2, 2, 6, 6-TeTpaMeTUJINuUnepuini—-4-wui) -1, 3, d—-Tuanmasoj—2-
aMMH B BUIe TBepPOOT'O BemecTBa XeJToro I1eeTa (18 wmr). XX/MC
R¢=0,58 mmu. MC=420,9 (M-1). 1H AMP (400 MI'u, METAHOJI-ds) O Mm.n.
7,84-7,99 (wm, 2H), 7,47-7,60 (M, 2H), 4,53 (M, 1H), 3,14 (c,
3#), 1,83 (m, J=9,6 Tu, 2H), 1,55-1,68 (M, 2H), 1,38 (c, 6H),
1,26 (c, 6H).

YciyoBua XKXMC:

Cnocob A:

CucrtemMa CB32XX (cBepxsdbbexkTHMBHOM XMIKOCTHOM XpoMaToTpadun)
(Acquity UPLC System)

Waters Acquity UPLC BEH 1,7 wMmxM 2,1x50 wm (Part N:
186002350)

CKOPOCTL IMIOTOKa: 1 MJI/MUH

TeMmnepaTypa: 50°C (TeMmepaTypa KOJIOHKM)

CocTaBH IIOOBWXHEX Gas:

A: Boma + 0,05% wMmypaBvMHad kKucjgora + 3,75 MM alerar
aMMOHWA .

B: AuetronuTpmi + 0,04% MypaBbUHAaA KUCIIOTA.

I'pamveHT: (¢ 2 mo 98% B 3a 1,7 MuMH)

Crioco6 B:

Cucrema CBO9XKX Waters Acquity UPLC System

Waters Acquity BEH 1,7 MM 2,1x50 mm (Part N: 186002350)

CKOPOCTL I[IOTOKa: 1 MJI/MUH

TeMmnepaTypa: 50°C (TeMmepaTypa KOJIOHKMU)

CocTaBH IMOIBWMXHHX Gas:

A: Boma + 3,75 MM aueTaT aMMoHMSa + 2% ACN.

B: AueTOHUTPWUII.

I'panuenT: (c 2 pmo 98% B 3a 4,4 MuH)

Cniocob C:

Waters Acquity G2 Xevo QTof-Rs (FWHM)>20000

Waters Acquity CSH 1,7 MM 2,1x50 mMm (Parti: 186005296)

CKOPOCTL MOTOKa: 1 MJI/MUH

Temnepatypa: 50°C (TeMmepaTypa KOJIOHKM)

CocTaBH I[IOOBMXHEIX @aBI
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Q

A: Boma + 3,75 MM aunerar ammMoHusa + 0,001 % wmMypaBbBMHAaA
KUCJIOTa .

B: ALeTOHUTPWUII.

I'pamuenT: (c 2 mo 98% B 3a 4,4 MuH)

Crioco6 D:

Cucrema CBO9XKX Waters Acquity UPLC System

Waters Acquity UPLC BEH C18 1,7 wmrMm, 2,1x30 mMm (Part N:
186002349)

CKOPOCTL I[IOTOKa: 1 MJI/MUH

TeMmnepaTypa: 55°C (TeMmepaTypa KOJIOHKMU)

CoCcTaBH MOIBMXHEX Gas:

A: 0,05% MmypaBBMHasA KMCJIOTa B BOIe.

B: 0,04% mMypaBbMHad KMCJIOTa B MeTaHOJIE.

T'paoueHT:

Bpemsda (MyH) CKOPOCTL IMIOTOKa (MJI/MHUH) ZA %B
0 1,000 95,0 5,0
0,10 1,000 95,0 5,0
0,50 1,000 20,0 80,0
0,60 1,000 5,0 95,0
0,80 1,000 5,0 95,0
0,90 1,000 95,0 5,0
1,15 1,000 95,0 5,0
CokpaleHUs :

~ OKOJIO MJIM IO

1H SMP (IPOTOHHHM A EePHBM MaTHUTHEMN

1H NMR pe30HaHC)

Chloroform-d DeTepUMpOBaHHEM XJiopodopMm, CDCls

d oyoJieT

DCM OIUXJIOpMEeTaH

DIPEA, DIEA OV 3OIPOINIIS TUIIaMAH

DMF oMeTuinpopMamumun, IMO

DMS0O-de6 DeVTepUPOBaHHEN OUMETUIICYJIbQOKCUD

DPPF 1,1"-0uc (nndbenmnnpocdmHo ) peppolieH

dtbpy 4,4"'-mu-TpeT-0yTUII-2, 2 ' - OIUNIUPUIONIT



Eq, eq

Et

Ether, Et:20
EtOAc

EtOH

EtONa

g
h, hr

HPLC

HR-MS (BP-MC)
[Ir (COD) (OMe) ]2

L
LC-MS
LiHMDS
m

Me
MeCN
Mel

MeOD, Methanol-dj

MeOH
MHz
M1
mol
mmo 1
MTO
NBuLi
nm
NMP
Pd (PPhs) 4
pd/C

PdC1, (dppf) . CH2C 1,

adduct

Pd2 (dba) 3.CH2Cl2
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SKBUBAJIEHTH
STUII

IUSTUJIOBEY 20Up
sTuJjalneTar
5TaHOJI

STOKCHO HaTpMUA

IrpaMm
yac

(BOXX) BEICOKOR20PeKTMBHAS KUOIKOCTHAA
XpoMaTorpadpmusa

Macc-CHeKTPOMETPUA BHCOKOT'O pPa3peleHus
ouMep (1, b—uMkJookTanmeH) (MeTOKCU) Mpuams (1)
JIUTP

KUIKOCTHAS XpoMaToTrpadma—-MacC—CIeEKTPOMETPUA
JIUTUM TeKcaMeTUJIOucuiazaH

My JIb TUILJIET

Me TIJI

alle TOHUTPWUII

MeTUJIMOOU I

DeVTepUPOBaHHEI MeTaHOJI

MeTaHOJI

MI'g

MUJIJIMIJIU TP

MOJIb

MUJLJIMMOJIB

MeTHUJITPUOKCOpeHuM (VIT)

H-0Y TUIJIJINTUMN

HaHOMETPE

N-Me TUJIIUIIePUIOH

TeTpakuc (TpubenmundocduH) nasjynanmi (0)
najulagui—-Ha-yTJie

[1,1'-Bis (diphenylphosphino) ferrocene]
dichloropalladium(II), complex with
dichloromethane

Tris (dibenzylideneacetone) dipalladium(0) -
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chloroform adduct

PhSH THODEHOJI

ppm MI (YacTel Ha MWUJIJIMOH)

psi byHT/moitM=6895 Tla

RT KOMHaTHasa TeMIepaTrypa

S CUHITJIET

SCX CUJIbHad KaTMOHOOOMEeHHasa xXpoMaTorpadmsa
IOIBYOKMUCDH KpeMHU A, CBSA3aHHa4d c 2,4, 6-

SiliaMetS DMT TPMMEPOM KallToTpua3nHa

TBAF TeTpadyTUIaMMOHUMGTOPUI

TBME TpeT-0yTUJIME TUJIOBHI 20UP

t-BuNO2 TPeT—-0Y TUITHUTPUII

TEA TPUS TUIIaM/H

TFA TPUOTOPYKCYyCHAA KUCIOTAa

THF TeTparuonpodypar

uv YIBTPadMOJIeTOBOE MBJIYUeHUEe

uw MMUKPOBOJIHE

2-nuuuKJorexkcuiapocomHo-2"',4"', 6" -

XPhos TPUN3OIPONUIIOMPEeHNTT

Buonornueckum npuMmep 1:

Kierounwsr SMN ELISA (TBepmodazHEM UMMyHOOEPMEHTHHM aHaJn3)
MCIOJIb3YIT IJIA M3MepeHMd 50dexkTa HUBKOMOJIEKYJIAPHOTO COeOMHEeHMA
Ha IOBHIIeHMe YpPOoBHSA SMN Oeska. KiaeTkM u3 MUOOJACTHOM KJIETOUHOM
JMHWM, TIIOJIYUEeHHOV M3 MBIIMHOM MomeJin SMNnmeJsbTa7 (IIomapok oOT
Steve Burden, NYU) BHICEBAT B 384 -JIYVHOUHHM [JIaHIeT npu
mwIoTHocTr 3000 KJIeTOK/JIYHKY, U ofOpabaTHBalnT COeOUMHEHMAMU B
TedyeHre 24 dyacor. ELISA [JIaHIIETH [IOJydYaKT, I[IOKPHBasg 384-
JIYHOUHHEe IlaHmeTs (Immulon 4HBX) 0,5 MxD/MiI aHTM-SMN mAb (BD
Science, HoMep 10 KaTajgory 610647) npu 4°C B TeueHMe HOUM.
[maHmeTe OpoMeBalT 5 pa3 110 wMxa PBS-Tween (0,05% Tween-20,
PBST), OmokumpyworT 100 mMxa 1% BSA B PBST B TeueHMe 2 YaCOB WU
npoMeBapT (5 paz3) 100 mxa PBST. Ilocje oOpaboOTKM COeIVHEHUSAMU B
TedyeHMe 24 YacoB KIJIIETKM I[OIOBEpPramnT JM3UCY B MOIMOUMUIMPOBAHHOM

RIPA-Oydepe, Ha Jply B TeueHue 1 yaca. 20 Mg Jm3aTra M 20 MKJI

1% BSA saTeMm pobarjgioT B ELISA I[JIAaHmMETH M MHKYyOupyoT nopu 4°C B
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TeueHMe  HOUU. [ImaHWEeTE  [IPOMEBAT (5 pas) PBST wu 3aTeM
MHKyOupyoT ¢ 1:100 paszbaBJjieHMeM II€PBUUHEMY KPOJIUUBUMMM aHTU—SMN
[IOJIMKJIOHAJIBHEIMM aHTUTeJlaM (Santa cruz, HOMeEp IO KaTajory SC-
15320) mnpmM KOMHATHOM TeMllepaType B TeueHMe 1 dYaca U 3aTeM
npomeleainT (5 pas3) 110 mxa PBST. 3Barem poBaeigaoT 1:100 xO3JIMHEE
AHTU-KpOJIMUbM I1gG-cBA3aHHEEe ¢ HRP (Cell Signaling, HoOMep IIO
kaTajiory 7074) PBTOPMUUYUHBIE aHTUTEJla B TeueHMe 1 dYaca. 3aTeM
IJIaHMEeTH OpoMeBalT PBST wum wmHKyOMpyoT ¢ 40 wMmra TMB cyOcTpaTa
(Cell Signaling, HOMep Io KkaTajory 7004L) OpM  KOMHAaTHOM
TeMIlepaType B TeueHre 1-10 MMHYT IOpM BCTPAXMBaAHUM. Peakuuo
OCTaHaBRJIMBawlT, nobariagas 40 MkJ cTomnl pacTBopa (Cell signaling,
HOMep 1o kKaTajory 7002L), M IMIOTJIONMEHME M3MEPSKT Ha IJIMHE BOJIHE
450 HM. PesyJeTaTH I[IpelCTaBJIART KaK KpaTHOCTE  aKTuBalUM
OTHOCUTeJIEHO IMCO wkoHTposia u ECso. VYcJjoBudA aHaimza ELISA:
VMHTEepBaJl KOHUeHTpaluun coenuHeHuy 100 mM - 10 mxM.

Tabauia AKTUBHOCTEN ; PesyJibTaThE ELISA, I[IOJIYUEHHEIEe C

VCIIOJIE30BaHMeM OUOJIOTMUECKOTO IIprmMepa
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KpaTHoCcTs SMN

' nmpumepa CTpyKTypPa XMMMUECKOe Has3BaHUue
akTMBHOCTU, ECso
NJCiﬁ 5-(2-MeTokcu—-4- (1H-nimpazois-1-wui) perHus) —-N—
1 : iﬁ‘ MeTuJI-N- (2,2, 6, 6—TeTpaMeTulnunepunmua—4-mi) -1, 3, 4- 2,45, 63 HM
TR TYaOnas0JI-2-aMuH
QV<§T 6- (5-(mMmeTm1(2,2,06,6-2 TeTpaMe TUJINUIepuomH—4-
2 I 2,66, 436 uM
I:I:TAN Wil) aMmHo) -1, 3, 4-Truagra30Ji-2-1JI) HadTaJlMH—2—0JI
HO'
\N NH
s 5- (2-MeTOKCUXUHOJIMH-3-WJI) ~-N-MeTMJI-N- (2,2, 6, 6—
3 o 2,67, 337 HM
P TeTpaMe Tuinuilepunna—4-mi) -1, 3, -Tuangmuasoi—2-aMnH
|
AW NH
s~ 5- (3-MeTOoKCHMHadTaIMH-2-1JI) ~-N-MeTujI-N- (2,2, 6, 6—
4 e 2,48, 887 HM
TeTpaMe Tunuilepuona—4-wmi) -1, 3, -Tuangmuasoi—2—aMnH
(o]
|
WAéiT 5-(2-mMeTokcu—-4- (1H-ntmpazoiy—1-wmi) deHnir) —N-
5 iﬁ (1,2,2,6, 6-n1eHTaMeTuInurnepmuoma—-4-mumn) -1, 3,4- 2,88, 87 HM
&

THMagMa30Ji—2—aMUH
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5-(2-mMeTokCcU—-4- (1-MeTHi-1H-ntmpazos—4-wmi) beHni) —N-

© SN mMeTmJI-N- (2, 2, 6, 6-TeTpaMeTUJINUNIepuini—-4-wmui) -1, 3, 4- 2,49, 44 uM
N f THaOMa30J~ 2 - aMUH
/
\45?? 5-(2-MeTokcKu-4- (1H-mnpaszos-4-wui) peHni) —-N-MeTui—-N-
7 fII:Iiﬁ (2,2,6, 6—TeTpaMeTHimmunepuIna-4-mumn) -1, 3, 4- 2,86, 38 HM
N ? TMAINa30JI—2—aMUH
461 4- (3-meTOKCU—-4- (5- (MeTMJI (2,2, 6, 6—
3 i TeTpaMe TUINUIepuanH—-4-mi) ammHao) -1, 3, 4-Tuagnasoji—2-— 3,20, 134 uM
TKDJ:I? ni) deHni) -1 -MeTuinmpuomH-2 (1H) -
\46%H 5- (3-meToxkCcH—-4- (5- (MeTMJI (2,2, 6, 6—
S
9 v TeTpaMe TUINUIIepUOIMH-4-1i) aMmmHao) -1, 3, 4-Tuagnasoji—2-— 2,46, 784 M
mw 7 WJI1) QeHWII) INPUIVH— 2~ 0JI
5- (3-meToxcH—-4- (5- (MeTMJI (2,2, 6, 6—
%
10 TeTpaMe TUIINIUIIePUOMH-4-1i1) aMmmHo) -1, 3, d—-Truaguasoj—2-— 2,65, 79 M

ni1) beHwni) -1 -MeTuInmMpmuInH-2 (1H) -
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N-mMeTmii—-5- (2-MeTmii—4- (1-MeTui-1H-ntmpaszsos—-4-

S
11 fTIZI%M‘ nii) beHwmii) -N- (2, 2, 6, 6—-TeTpaMe TUJINIUIIePUOMH-4 ~-1J1) — 2,84, 684 HM
N 1,3, 4-THagnasoi-2—aM1UH
/
—?45%* l-mMmeTmyi—4- (4- (5- (MmeTu1 (2,2, 6, 6-
12 ’:jI:IiW TeTpaMe TUJINUIIepUInH—-4-1J1) aMuHo) -1, 3, 4—-Tuanmasoj—2-— 2,20, 895 mM
0,
N F§¢ ui) —3- (TpudTOopMEeTOKCH ) PeHMJI) IUpuamnH-2 (1H) —oH
—? NH 5-(4- (3, 5—oumeTun-1H-nnpazoa—-4-mju) —-2-
8
13 N MeTOoKCHupeHMII) ~-N-MeTuJI-N- (2,2, 6, 6— inactive
b 7 TeTpaMe TUnuilepunna—4-mi) -1, 3, -Tuangmuasoi—2-—aMnH
—?ach 5-(2-mMeTokcu—-4- (1-MeTmi-1H-ntmpazon—-4-wmi) beHni) —N-
14 ﬁTL:Ii«‘ mMeTmJI-N- (2, 2, 6, 6-TeTpaMeTuInunepuini-4-wmi) -1, 3, 4- inactive
F
%’ £F THaOMa30JI—2—-aMUH
\45%H 2= (5-(meTmi (2,2, 6, 6-TeTpaMe TUINUIIEPUOMH—4 -
<
15 \» nil) aMmHo) -1, 3, 4-tnagnua3oji-2-uj) -5- (1-MmeTmji—-1H- 3,14, 32 uM

nrpasoJi—4-wmi) eHoJ
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2= (b5-MeTnn (2,2, 6, 6-TeTpaMe TUJINIUIIEPUIVH— 4~

16 ’E:[&w” wmi) ammHo) -1, 3, 4—-tuagnaszoi-2-mi) —-5- (1H-nupaszoyi-1- 2,76, 171 HM
{J o mi1) beHon
\4i§H 5- (3-munoporcu-4- (5- (Mmetun (2,2, 6, 6-
17 SQN TeTpaMe TUJINUIIePUINH—-4-1JI) aMuHo ) -1, 3, 4—Tuanmasoj—2-— 2,74, 36 HM
N o Wwil) beHn1) —1-MeTuinmMpuonH-2 (1H) —oH
(o)
N NH 4- (3-tugpokcu—-4- (5- (mMmeTun(2,2, 6, 6-
18 Sz& TeTpaMe TUINUIepUuaIMH—-4-1i) amMmmHao) -1, 3, 4-Tuagnasoj—2-— 3,36, 61 M
O,
P o 1) beHwut) -1 -MeTunupunma-2 (1H) —o"
\ " 5- (3-tuopoxkcu-4- (5- (MmeTun (2,2, 6, 6-2
19 S:& TeTpaMe TUINUIIepUOIMH-4-1i) aMmmHao) -1, 3, 4-Tuagnasoji—2-— 2,85, bl HM
i ot WJI1) QeHWII) INPUIVH— 2~ 0JI
HO
\4Cj? 3-(5-(meTmnn (2,2, 6, 6—TeTpaMe TUJINUIEPUOINH— 4~
20 N 2,63, 48 uM

Wnil) aMmHo) -1, 3, 4-Tnagnas3oJi-2-ujJIHadTaamH—-2, /- OMoJI
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" 3-(5-((3aR, 6asS) —rexkcarugponuppoJo [ 3, 4—-c] nuppoii—
21 s 2,66, 323 HM
v 2(1H) -mi) -1, 3, 4-THMagmuas30oJi-2-M1JI) HadpTadmuH—-2, /- OMOJI
HO' OH
\_<:%* BpoMmcToBOOOPOOHAA COJIb 3-(5-(meTmy1(2,2,6, 6-
22 SEN TeTpaMe TUJINUIIepUInH—-4-1JI) aMmuHo) -1, 3, 4—-Tuanmasoj—-2-— 2,70, 253 mM
N
OH WJI) HadTalmuH-2-0Jla
N NH
« 3-(5-(meTunn (2,2, 6, 6-TeTpaMe TUJINUIIEPUIMH—4 -
23 i\N 2,66, 231 oM
I\ N’ WJI) aMMHO) -1, 3, 4—-THuanmasoJi—2-WJI) XMHOJIMH—2—0JI
N OH
\_<:%+ 2-(5-(meTuin (2,2, 6, 6-TeTpaMe TUINUIIEPUIOIMH—4 —
N
24 <j§ StN mi) ammHo) -1, 3, 4-tuagnaszson-2-ui) —-4- (1H-nupaszon-1- 2,28, 987 HM
N
o nJ1) beHoJI
‘?qéir 5-(2-xmyop-4- (1-MeTun-1H-nupaszon-4-mi) beHni) —N-
| S
25 fTIErKﬁ mMeTmJI-N- (2, 2, 6, 6-TeTpamMeTuInunepuini-4-wmui) -1, 3, 4- 2,49, 132 uM
N THaOas30JI—2—-aMUH
/
‘?—<:%* 3-xJiop-2- (5- (MeTUI (2, 2, 6, 6-TeTpaMe TUJIIIUIIePUIVH— 4~
Ci S
26 N mi1) amMmuo) -1, 3, 4d—-tumagmasz3oj-2-uj) -5- (1-MeTmj—-1H- 2,26, 3 HM

nrpas3oJi—-4-mi) beHoJ
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5-(2-xyop-4- (1-MeTui-1H-nimpaszon-4-mi) beHni) —-N-
(2,2,6, 6-TeTpaMeTunnuIepmuoma—-4-mumn) -1, 3, 4-

THMagMa30Ji—2—aMUH

3-MeTOKCU-2- (b- (MeTMJI (2,2, 6, 6-TeTpaMe TUIINIUIIEPUONH—
4d-mi1) ammuo) -1, 3, d—-TmMagmasoJ-2-mJ) —5— (5-

MEeTMJIOKCAa30JI-2-1JI) PeHOJI

2-(2-mMeTokcu-4- (1H-nmupa3zoma-1-mj) penm) -5-(1,2, 3, 6-

TeTparugponvupuouua—4-mi) -1, 3, 4-Tmanmasodl

2= (5- (mmmnepasuu-1-un) -1, 3, 4-tmagnazoj—-2-ui) -5- (1H-

nrpasoJi—1-wmi) QeHOoJ

5- (7-MeTOKCUXMHOJIMH- 6-1JI) ~-N-MeTuJI-N- (2,2, 6, 6—

TeTpaMe TUnuilepuona—4-mi) -1, 3, -Tuanmuasoji—2—aMnuH

6— (5- (MmeTUII (2,2, 6, 6-TeTpaMe TUJINIUIIePUOIMH—4 -

MJI) aMmHo) -1, 3, 4-THangra30JI— 2—-MUIJIXUHOJIMH-7—-0JI

6560 HM
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3-mMeToKCU—-4- (5- (MmeTmJI (2,2, 6, 6—-TeTpaMe TUJINIUIIEPUOMH—

33 ) 2,16, 1040 uM
N 4d-mi1) ammHOo) -1, 3, 4—-THanmrasoJi-2-1Jl) OeH30HUTPWII
N// O/
\
i Sd{”Cj? 3-pTop-4- (5- (MmeTm1 (2,2, 6, 6-TeTpaMe TUIINIUIEePUOANH-4 -
34 N 2,32, >10000 uM
N WJI) aMmHO) -1, 3, 4-Trangna30Ji—2-mj) OeH30HUTPWII
N
\4Cﬁ% Me TIJI 3-pTop-4- (5- (MmeTMy1 (2,2, 6, 6—
35 i :ﬁ TeTpaMe TUINUIepuaIMH—-4-mi) ammHao) -1, 3, 4-Tuagnasoj—2-— 2,81, 864 M
0.
g I nJ1) OeH30HUTPUII
\”Cj% 5-(2-mMeToKkCcHU—-4- (3- (MeTuJIaMMHO ) —1H-nimpaszoyi-1-
36 i%ri@ mi) dernii) —-N-meTuji-N- (2, 2, 6, 6—-TeTpaMe TUJINIUIIE PUIOMH— 2,15, 163 M
W“ﬂ) 4-mj)- 1,3, 4-Tranmasoii—-2-aMui
\ Ci” 7T-MeTOokCU—-6— (b— (MeTMI (2,2, 6, 6—TeTpaMe TUJINUIIEPUINH—
37 P \p d-py1) amMmHo) -1, 3, 4—-THManmMas0JI—2-MJI) XMHOJIMH-2 — 2,19, 78 M
NE N7 KapBOHMTPUII
. &< %H 4- (3-MeTOKCU—-4-(5-((2,2,6, 6—TeTpaMe TUJINIUIEPUOIUH— 4~
N\
N
38 N WJl) okcu) -1, 3, 4d—-Truanmasoii-2-ui) peHui) —1- 2,12, 1523 HM

MeTuInupuInH-2 (1H) —oH




196

4—- (3-xjop—-4- (5- (mMmeTm (2,2, 6, 6—TeTpaMe TUJINUIIEPUINH—

39 Sy d-y1) ammHo) -1, 3, d—-THManmuasoJi—-2-1JI) peHm) -1 - 2,31, 50 HM
/{W MeTUInmupnInH-2 (1H) —on
(o]
N~ %H 5-(2-xJ0op—-4- (1H-timpaszoin-4-wui) denni) ~-N-MeTnji—N-
a s
40 ~ﬁ“ (2,2,6, 6—TeTpaMeTHmmunepuIna-4-mumn) -1, 3, 4- 2,55, 34 uM
%! THaOMaz0JI-2-aMMH
. S\”Cji 5-(2-xjo0op-4-(4,5, 6, 7T-Terparugponupa3ojio[1, 5-
A\
\oN
41 N aloupuomH-3-mi) bedni) —-N-meTmuji-N- (2, 2, 6, 6— 2,44, 507 mM
N
TeTpaMe Tuinuilepunna—4-mi) -1, 3, -Ttuangmuasoi—2-—aMnH
N }H N-meTui—-5- (5- (1-mMeTmin-1H-ntnpas3oi—4-1jl) IMPUONH—2—
S
42 IN\ s i) -N- (2,2, 6, 6-TerpaMeTununepuamH—-4-min) -1, 3, 4- 2,32, 675 mM
s =
N THMaoras0Ji—-2—aMVH, XJIOPMCTOBOOOPOIOHANA COJIb
/
o< éH 2= (2-xjo0op-4- (1-MeTun-1H-rimpaszsoj—4-wmi) beHnii—5-
Cl 5
43 ) ((2,2,06, 6-TeTpaMeTUIINIUIepUIUHE—-4-mJj) okcu) -1, 3,4~ 2,28, 446 uM

THMaIonasoJl
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5- (2-xyop—-4- (6-MeTOKCUIIMPUIONH-3-1JI) beHnJI) —~N-Me THUJI—-

44 N-(2,2,6, 6-TeTpaMeTuimiunepmuami—-4-mui) -1, 3, 4- 2,26, 4917 HM
\oﬂ: THaOas30JI—2—aMUH
NAC%“ 5-(4- (6-aMMHONUPUAOMH-3-WUJI) —2-dTopdbeHms) ~-N-Me TmJI-N—
45 1 {N (2,2,6, 6-TeTpaMeTunnunepmuoua—4-muia) -1, 3, 4- 2,26, 163 HM
N
»e THaouas30JI—-2-aMUH
\w<iiH 5-(2-¢pTop-4- (3—-MeTmi—-1H-ntmpa3zoi—-5-mi) denm) —N-
~
46 1 %QN mMeTmJI-N- (2, 2, 6, 6-TeTpaMeTuJInunepuinu-4-wmi) -1, 3, 4- 2,32, 122 HM
H
NF; THMaOMas0JI—2—aM/H
\4C§? 5-(2-0Top-4- (1H-ntmpaszoi—-5-wi) perni) ~-N-meTni—N-
47 i fﬁ (2,2,6,6-TerpaMeTunnunepunma—-4-mia) -1, 3, 4- 2,29, 152 HM
N
H
%jriErL THaOVa30JI-2—aMUH
\ch? 5-(2,3-nudprop-4- (1H-nmimpaszsosn-4-wui) derni) —-N-MmeTmi—N-
48 F L (2,2,6, 6-TeTpaMeTunuIepuoMa—-4-mumn) -1, 3, 4- 3,04, 33 HM

THMagMas30oJi—2—aMnUH
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49

5-(2,3-nudprop-4- (1H-nmimpaszsos-5-wui) derHni) —-N-MmeTmi—N-
(2,2,6, 6-TeTpaMeTunnuIepmuoa—-4-umn) -1, 3, 4-

THMagMras30Ji—2—aMUH

81

HM

50

5-(2,5-oudpTop-4- (1H-ntmupaszois—-4-wni) dbernui) ~-N-MeTnji—N-
(2,2,6, 6—TeTpaMeTHmmunepuInd-4-mumn) -1, 3, 4-

THMagMasoJi—2—aMUH

20

HM

51

5-(2, 5—-oudprop-4- (1H-nmimpasoy-5-wui) deHui) —-N-meTui—-N-
(2,2,6,6-TerpaMeTunnunepunmua-4-mia) -1, 3, 4-

THMagMas30oJi—2—aMUH

85

HM

52

(2, 6—mudpTop-4- (1H-ntupazson—4-wui) derni) ~-N-meTni—N-
(2,2,6,6-rTerpaMeTunnunepunma—-4-mia) -1, 3, 4-

THMaIMas30JIi—2—aMUH

6l

HM

53

2-(2,5-oudTop-4- (1H-ntmpazoy—4-wmi) beHni) —5-
((3aR, 6aS) rekcarupgponuppoJio [ 3, 4—-c]louppos—2 (1H) -

wi)-1,3,4-TuagmasoJl

70

HM
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5-(2-xJjop-5-¢Top-4- (lH-mimpaszosn—-4-wui) berwni) -N-

54 N MeTuJI-N- (2,2, 6, 6—TeTpaMeTulnunepunmuma—4-mi) -1, 3, 4- 3,16, 47 uM
N ] THaINa30J—2-aMUH
\ch? 5-(3-¢Top-5- (1H-ntmpaszsojy—4-wj) INpUOUH-2-1j1) —N-
s
55 Ii »&‘ MeTuJI-N- (2,2, 6, 6-TeTpaMeTulnuinepuouai-4-mi) -1, 3, 4- 2,75, 1011 uM
2N
%l THanouas30JI-2-aM1H
\*<j? 5-(4- (2-aMMHOIUPUMUIOVH-4-1J1) —2-XJIopdeHnI) ~N-Me TmJI—
56 { \M N-(2,2,6, 6-TeTpaMeTmJmunepuomH—-4-mi) -1, 3, 4- 2,47, 41 uM
HaN N
N THagMas0JI—2—aMUH
\ACj? 5-(5- (2-aMmHOIMPUMUIVH- 4 -1JI) — 2 -xXJIopbeHnII) —~N-Me THII—-
Cl  S™
57 " N-(2,2,6, 6-TeTpaMeTnnunepuamH—-4-mi) -1, 3, 4- 2,55, 94 uM
N THMaOMas0JI—2—aM1H
H,N)“N
N—{ M 5-(4- (2, 4-gumMeTHUITHA30JI-5-1J) -2, S—nudTopdeHnir) —N-
F s
58 ; mMeTmJI-N- (2, 2, 6, 6-TeTpaMeTUJINuUnepuini-4-wmui) -1, 3, 4- 2,41, 386 HM

THMagMra30Ji—2—aMnUH
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59

5-(4- (2, 4-gumMeTHUIITHAB30JI-5-1J) -2, 3—nudTopdeHnir) —N-
mMeTmJi-N- (2, 2, 6, 6-TeTpaMeTUJINUIepuIni—-4-wui) -1, 3, 4-

THMagMas30Ji—2—aMUH

2,69, 1501 HM

60

4- (3-tumpokcu-4- (5- (MmeTm1(2,2, 6, 6-
TeTpaMe TUIINUIIepUInH—-4-1JI) aMuHo ) -1, 3, 4—-Tuanmasoj—-2—
uj1) —-5- (TpudTopMeTOKCH ) QeHMII- 1 ~MeTuJInupuInH-2 (1H) —

OH

2,69, 53 HM

61

5-(2-¢pTop-6-MeTokCcH-4- (1H-ntMpazos—-4-wni) beHni) —N-
mMeTmJI-N- (2, 2, 6, 6-TeTpaMeTuJINnunepuinu-4-mi) -1, 3, 4-

THMagMras30oJi—2—aMUH

2,36, 95 =M

62

2= (2-pTop-6-MeTokCcU—-4- (1H-ntMpazosg—-4-ni) beHni) —5-
((3aR, 6aS) -5-MeTmJIreKCaIrMOIpPOIMNPPOJIO [ 3, 4—C] IuppoJi—

2(1H)-mia) -1, 3, 4-THMagmra30J

2,01, 3642 HM

63

5-(2,3-oud¢Top-6-mMeTorcu—-4- (1H-ntmpaszsos—4-wmi) beHni) —-
N-meTmii-N- (2, 2, 6, 6-TeTpaMe TUJIIIUIIEPUIVH- 4 -1JT) —

1,3, 4-Tanmasoji—-2-aM1H

3,13, 47 HM
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6-MeTOoKCU—-2- (5- (MmeTuJ (2, 2, 6, 6-TeTpaMe TUJINIUIIE PUOVH—

o4 g iﬁ“ 4-ui1) amMmmHO) -1, 3, 4-THagnuaz30Ja-2-1Jj) -3, 4- 2,51, 1620 HM
~o OUTUOPON3OXMHONIMH-1 (2H) —oH
\w<iiH 5-(2-xJjop-4- (1H-ntupaszon—1-ui) deHn) ~-N-meTmj—N-
65 ‘LETLMN (2,2,6, 6—TeTpaMeTHmnunepuIna-4-mumn) -1, 3, 4- 2,37, 273 HM
{J THaOas30JI—2—aMUH
m4cji 5-(2-xjop-4-(1H-1, 2, 3-Tpuaszoj-1-ui) peHns) ~-N-Me T~
606 ¢ ﬁﬁ N-(2,2, 6, 6-TeTpaMeTununepuoma—-4-muia) -1, 3, 4- 2,32, 130 HM
Qj THaOMa30JI—2—aM/UH
\4C§& 5-(2-xmyop-4- (2H-1, 2, 3—-Tpuaszoin-2-ui) beHni) —-N-Me THII—-
s
o7 L ~ﬁ" N-(2,2,6, 6-TeTpaMeTnnunepuama—-4-mi) -1, 3, 4- 2,45, 159 M
{w THManMas0JI-2 - aMIHE
\ACj? 5-(2-xjiop—-4- (1H-1, 2, 4-Ttpuaszoi-1-wui) berni) —-N-MeTnII—
~
68 L i&" N-(2,2,6, 6-TerpaMeTuimiunepmuama—-4-mi) -1, 3, 4- 2,64, 79 HM
aj THMaOMas30JI-2—aMUH
N
\4C§f 5-(4- (3-ammHO-1H-ninupa3zon-1-mj) —2-xJjopbeHns) —N-
09 £ w MeTuin-N- (2,2, 6, 6-TeTpaMeTulanunepuona-4-mia) -1, 3, 4- 2,44, 171 uM

THaOMas0JI—2—aM1UH
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o 2= (2-xjo0op-4- (1H-muMmmunazon-1-mi) penm) -5- ( (3aR, 6asS) -
N
70 ¢ V& S5-MeTuIIreKcarmgponuppoJio [ 3, 4-clouppoi—2 (1H) —ni) - 2,17, 2571 HM
N
{jljrk 1,3, 4-Tragmuasoia
N <§w 5-(2-xJ0op—4- (1H-mvmnazois—1-wui) deHmi) ~-N-MeTmuji—N-
71 I%TLGN (2,2,6, 6-TeTpaMeTHnunepuoa-4-mumn) -1, 3, 4- 2,40, 32 uHM
SN
N THMaOras0JI—2—aMUH
\chi 5- (2-¢Top-4- (1H-uMmnasos-1-ui) peHus) -N-MeTni-N-
e s
72 \» (2,2,6,6-TerpaMeTunnunepunmua—-4-mia) -1, 3, 4- 2,50, 91 uM
N
N_J THMaOMas0JI—2—aMUH
\—<:%* 5-(2-mMeTokcu—-4- (1H-ntmpazoiy—-5-mi) peHn) ~-N-meTmji—N-
S
73 N (2,2,6,6-TerpaMeTunnunepunma—-4-mia) -1, 3, 4- 2,73, 110 umM
DA THAanVas0J-2 - aMyH
;?4 }H 5-(4- (2, 4-guMeTUIITNAR0JI-5-WJI) —2-MeTOKCUHWMIT) —N—
S
74 e mMeTmJI-N- (2, 2, 6, 6-TeTpaMeTuJInunepuini-4-wui) -1, 3, 4- 2,64, 85 uM

THMagMas30JIi—2—aM1H
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5-(2-MeTOoKCU—-4- (MUpUIOMH-3-1J1) beHnJl) —~-N-MeTuiI—N-

75 o (2,2,6, 6-TeTpaMeTunnuIepmuoma—-4-mumn) -1, 3, 4- 2,44, 235 uM
l; o” THMannas0JI—2—aMUH
\4C§i 5-(2-¢Top-4- (1H-timpazoin-4-wui) deruni) ~-N-MeTnji—N-
76 i :ﬁ (2,2,6, 6—TeTpaMeTHmnunepuIna—-4-mumn) -1, 3, 4- 3,06, 43 M
m! THanoMasoJI—2-aMUH
\W<j? 5- (2-MeTOoKCU—-4- (2-MeTOKCUNINPUIVH-4-1JI) QeHMII) —N—
77 O/i@ mMeTmJI-N- (2, 2, 6, 6-TeTpaMeTuJInunepuiuu-4-wmui) -1, 3, 4- 3,33, 52 HM
/Od: THaINa30JI-2—aM/UH
\*<j? 5-(2-MeToKCU—-4- (6—METOKCUNIMPUIMH-3-1JI) deHn1) —N-
78 O/if mMeTmJI-N- (2, 2, 6, 6-TeTpaMeTuJInunepuini-4-wmi) -1, 3, 4- 2,52, 165 uM
wj:jltrL THaIMas30JI—2—aM1H
7
H:'m 2= (2-xjop-4- (1-MeTun-1H-nimpazos—4-wmi) beHni) —5-
79 P ((3aR, 6aS) —-5-MeTuJreKcarmoponmuppoJio [ 3, 4—-c ] nuppoJi—- 2,76, 150 uM

2 (1H)-mia) -1, 3, 4-TMagmra30J




204

2= (2-xJjop-4- (1H-inpaszos-4-wmi) dperns) -5- ( (3aR, 6as) -

80 o s S5-MeTmIIreKcarmgponuppoJio [ 3, 4-clouppoJi—2 (1H) —wui) - 2,70, 149 HM
S
fTItrL 1,3, 4-Tanmaso
i
Ha., _
g;% 2= (2-xJop-4- (1H-nupaszon-4-wui) peHui) -5- ( (3aR, 6aS) -
N
81 ¢ N l-MeTHMJITeKCcaruoponuppoJio [ 3, 4—-c]ouppos—-5 (1H) —u1j) - 2,38, 1538 HM
N
NfrﬁtrL 1,3, 4-Tangmaso
HN
(‘O
o v$ h 1-(4-(5-(2-xjop-4- (1H-ninpazon-4-wui) dpenu) -1, 3, 4-
82 o N 2,50, 994 M
N
ijtTL THMaOras30JI—2—Wil) MOpQOJIMH—-2 -1l ) —N, N-ouMe TMJIMe TaHaMVH
:‘N !
X
o y£ 2= (2-xjop-4- (1H-ntmpazos—4-un) beHnn) -5 (2-meTmi-2, 7-
83 S 2,59, 3280 uM
, nrnaszacnupo [4, 5]l mexkas-7-miu) -1, 3, 4—-TuainnasoJl
:‘N ’
/
N
t%%% 2= (2-¢pTop-4- (1H-nimpaszsosn-4-wmi) dpernsr) -5-  ((3aR, 6asS) -
N
84 F rﬁ S5-MeTuIIreKcarmgponuppoJio [ 3, 4—-clouppoJi—2 (1H) —ui) - 2,11, 193 uM

1,3, 4-Tanmaso




205

2-(2-MeTokcu—-4- (1-MeTusi—- 1H-ninpa3oiy—-4-ui) QeHusr) —5-

85 - 2,22, 282 HM
. (2, 6—mmnazacnmpo [3.5]HoHau-2-mj) -1, 3, 4—-Tnagmas3oJ
»o
&
- N 2-(2-MmeTokcu-4- (1-MmeTuji- I1H-nnpa30J-4-mj) QeHmJI) —5-
86 ? I 2,33, 152 uM
TTLjTLN (2, 7T-mnazacnoupo [ 3, D]HoHaH-2-mJ) -1, 3, 4—-Tnagma30J
N\’: |
/
\ACj? 2-(5-(meTun (2,2, 6, 6-TeTpaMe TUINUIIEPUIOIMH—4 -
s
87 ~{N mi) ammHo) -1, 3, 4—-tuagnaszson-2-uia) -5- (1H-nupaszon-1- 2,76, 171 uM
Cy e 1J1) beHOoJI
\
- szCﬁ? 5-(3-xjyop-4- (5- (mMmeTm1 (2, 2, 6, 6-TeTpaMe TUJIINUIIC PUOVH~
88 S 2,22, 160 uM
PN d-mi) ammHo) -1, 3, 4—-Tuangnasoyi—-2-ui) nupuinH—-2 (1H) —oH
o =
\ch& 2= (5-(meTmi (2,2, 6, 6-TeTpaMe TUJINUIIEPUOMH—4 -
89 ; WJI) aMMHo) -1, 3, 4-Truagmnazoji—-2-uj) —5— (3-MeTUJIaMMHO ) — 2,85, 106 HM

1H-nimpaszos-1-wui) beHos
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3-pTop-2-(5- (MeTUI (2, 2, 6, 6-TeTpaMe TUJINIUIIePUIVH— 4~

90 SN ui) ammHo) -1, 3, 4-Ttruanguasoji—-2-ui) -5- (1H-nmpaszsojs—-4- 2,57, 6 HM
%' - mJI) GeHOoJI
;F% }H 3, 4-muopTop-2- (5- (MeTI1 (2,2, 6, 6-
F A\
91 F " TeTpaMe TUIINUIepuoMH-4-mi) ammiao) -1, 3, 4-Tuagnasoj—2- 2,67, 3 HM
N o ui) -5- (1H-nupasos-4-ui) deHo
\_<fiH 6-TuIpokCcu—-5- (5- (mMmeTmn (2,2, 6, 6-
92 {jN TeTpaMe TUINUIepUOIMH—-4-1i) aMmmHao) -1, 3, 4-Tuagnasoji—2-— 2,50, 91 uM
N
§]::E:‘ wi) -2, 3—-ourunpo—-1H-muHneH-1-0H
(o]
\4Cﬁ? 2-(5-(meTuin (2,2, 6, 6-TeTpaMe TUINIUIIEPUOIMH—4 —
s~
93 fji:IfWN mi) amuHo) -1, 3, 4—-tuagnaszsoyn-2-ui) —-5- (1H-nupaszon-4- 2,47, 404 M
N o 1) GeHOoJ
g/NH
N 2-(5-(2, 6-mmazacnupo [3.5]HoHau-2-uj) -1, 3, 4-
94 Y 2,59, 155 uM

THManuasoJi—-2-ui) —5- (1-MeTun-1H-nimpaszsos—4-ui) beHoJ
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2=-(5-(2,7T-mnazacnupo [3.5]HoHau-2-wj) -1, 3, 4-

95 s~ 2,44, 53 nM
SN THManuasoJi—-2-ui) —5- (1-MeTun-1H-nimpasosi—4-ui) beHoJ
N7 OH
N
/
NH
Hl,,
Ji%. InxJopMUCTOBOOOPOOHASA COJIb 3-pTop—-2-(5-((3aR, 6as) -
N
96 k ifu reKcarmMaoponmppoJio [ 3, 4-clouppon-2 (1H) -uia) -1, 3, 4- 2,85, 9 M
N
a oH THManruazsoJi—-2-ui) —5- (1H-nmpazos-4-ui) peHoJia
HN
N NH 3-xJjop-2-(5- (MmeTun (2, 2, 6, 6-TeTpaMe TUJINIUIIePUIMH—4 -
Cl S’(
97 \w W) aMmMHo) -1, 3, 4-Tnanmazojyi-2-uj) -5- (1-MmeTmy—-1H- 2,45, 3 HM
N on nmupasoJi-4-uj) eHoJ
%¢<j@ 2-(2-MeTokcu—-4- (1H-nimpazoya-1-mj) peHny) —5-
N S
98 lﬁrkw“ ((2,2,6, 6-TeTpaMeTHIINIUIIePUIVMH-4-1J1) MeTWJ1) -1, 3,4~ 2,19, 818 M
{3 THAOVa30J
e oA 2- (2, 3-mubTop-4- (1H-mupason-4-un) denns) -5- (2, 7-
99 .

ouaszacnupo [3.5]HoHas-2-mi) -1, 3, 4—-Tuangnasol
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100

2=-(5-(2,7T-mnnazacrnupo [3.5]HoHau-2-wj) -1, 3, 4-

THManuasoJi—-2-ui) —3-¢Top—5- (1H-nnpazoi—-4-ui) eHOoJI

101

4-MmeTOoKCH—-1-MeTUII-3- (5- (MeTUII (2,2, 6, 06—
TeTpaMe TUINUIepuouH—-4-mi) ammiao) -1, 3, 4-Tuagnasoj—2-

MIIXMHOJIMH-2 (1H) —oH

102

d-ruapokcu—1-MmeTmii—-3- (5- (MmeTm (2,2, 6, 6-
TeTpaMe TUINUIepUuOIMH—-4-mi) amMmmHao) -1, 3, 4-Tuagnasoji—2-—

MIIXMHOJIMH-2 (1H) —0oH

103

3-(5-(meTmn(2,2, 6, 6-TeTpaMe TUJINUIEPUOINH—4—

WJI) aMMHO) -1, 3, 4-Truagmnasoji—-2-MIXMHOJIMH-2 (1H) —oH

104

l-MmeTnn-3- (5- (MeTnn (2, 2, 6, 6-TeTpaMe TUJINUIIePUIVH— 4~

WJI) aMMHO) -1, 3, 4-Truagmnazoji-2-MiIXMHoJIMH-2 (1H) —oH

105

XJiopucTOoBOOOPOOHAA COJIb 2- (2-xJjiop—4- (1H-nimpaszojy—-4-
ni) ernsr) -5- ( (3aR, 6aS) —rexkcarnioponmMppoJio [ 3, 4-

clouppon-2 (1H) -wni) -1, 3, 4—-Tuagmaszoja
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106

XJIOPUCTOBOIOPOOHAA COJIb 2- (2-xJjop—-4- (lH-nupaszos—-4-
wi) benwmi) —-5- (2, 7-ouaszsacnupo [4.5] nexkaH-2-uiu) -1, 3, 4-

THaormasoJla

2,50,

1656 HM

107

XJIOPUCTOBOOOPOOHA A COJIb (R)-(4-(5-(2-xjop—-4- (1H-
nupaszoJyi—4-wui) penni) -1, 3, d-Tuagnasoyi-2-

WJI) IUIlepasyH—2-1JI) MeTaHoJIa

2,06,

4535 HM

108

2-(5-(meTun(2,2, 6, 6-TeTpaMe TUJINIUIIEPUOIMH—4 —
Wil) aMmMHO) -1, 3, 4-Trnagna30Ji-2-uJjbeH30 [b] TmodpeH—5-

KapOOHUTPUIT

2,712,

539 HM

109

5- (3-xyopbenzo [b] TMOdeH-2-1J1) —-N-MeTniI-N- (2,2, 6, 6—

TeTpaMeTuinuilepuona—4-mi) -1, 3, -Tuanmuasosi—2—aMnH

2,775,

534 uM
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MSMEHEHHAA $OPMVJIA M3OEPETEHMA, MPEINCTABJIIEHHAA 3AABUTEJIEM IJIA
PACCMOTPEHUA

1. CoeoMHeHHUe i ero COJIb, I'oe YRKa3aHHOe COeIIMHEeHNE

opencraBJeHo QopmyJion (X)

' S
A\}J(-—?/B
(X)

roe

A' BHOMpPAT U3 CJIEOYRNUX CTPYKTYP:

F
?2’ F
0] | NC; . NC; o~

B mpencrTaByageT coboM Ipyniny GOPMYJIH :

Ry

.. X fé“%?éﬁfﬂz
”HL Hx ' &

TIoe

m, N M P He3aBUCHMMO BHOpaHH M3 0 mam 1 ;

R, Ri, Ry, R3; M R; He3aBUCHUMO BHOpPAaHH M3 TPYIIH, COCTOAMEeN
3 Bomopona, Ci-CjaJIkuila, IOIpHUUeM VYVKa3aHHHM aJIkMjl HeoOg3aTeJIbHO
3aMelled I'MOPOKCHM, aMMHO WMJIM MOHO- M Ou-Ci—-CualIKMIIaMVHO ;

R; M Rg He3aBMCHMMO BHOPAHHE M3 BOOOpOIa M dTOopa; WU

R m Rz, B34THEe BMecTe, o00pa3ylRT KOHIEHCHPOBaHHOe 5 miIm 6-
UJIeHHOE TeTEePOLUUKIINUECKOe KOJIL1IO, comepxainee 0 I 1
OOIOJIHUTEJILHHM KOJILLIEeBOM TeTepoaToM, BHOpaHHHM M3 N, O mam S;

R; m Rz, B34THe BMeCTe, 00pasynT Ci—CialJIKMJIIEHOBYK TPYINY;

R; m Rs, B34ATHe BMecCcTe, 00pasynT Ci—-CialJIKMJIIEHOBYK TPYINY;

Rs M Ry, B34THE BMeCTe C aTOMOM YIJlepola, K KOTOPOMY OHMU
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IIPUMCOENMHEHE, 00pa3ylnT COUPOUUKIIOC3—CglMKIIOAaJIKII;

X npencraByageT cobdol CRxRpr, NR; MJIM CBA3b;

R; mpezncrarJjsgeT cobow Bomopomn, wmim C;—Cj aJIKWI;

Ra' m Ry' HezaBuMcCHMMO BHOpaHH M3 Bomopoma M Ci—-CjialIkmiia, WK
Ra'" m Rp', B3ATEHE BMecCcTe, 00pa3ypnT IBYXBaJIeHTHYK C,—CsaJIKMJIEHOBYIO
TPYHILY ;

Z mnpencrTaBJyfgeT cobor CRg miam N; ecImM 7 IOpencTaBasgeT cobon
N, X mpencraBjgeT co®oM CBA3L;

Rg npencraBjygeT cob®oy BOOOPOI MM B3ATHM BMecCcTe C Rg oBpaszyerT
OBOVHYIO CBSA3b; MM

B npencraBJjgeT cobo¥M Ipynny GOpMyJIH :

Ry

Rio

R
P 11

-E-N YZ

Ri2

q Ri3

R15 R14

1

roe Y npencrargsgeT cobor C miam O u, ecymu Y mOperncraBigeT cobom

0O, ob6a Ri; M Ri» OTCYTCTBYIOT;

P M d He3aBUCKMO BHOMPAT M3 TPYIIE, cocrosmer m3 0, 1, u

Ry M Ri3 He3aBUCHMMO BHOMpPAaAKLT M3 BOJOpoma u Ci—Ciajikuia;

Rip M Ris HE3aBMCHMMO BHOMpAawT M3 BOIOOPOOAa, aMMHO, MOHO- M IOU-
Ci—ChankmiaMmHo, U Ci—-CjaJIkMila, I'Ie aJIkMJl HeobdA3aTeJIbHO 3aMelleH

TUOPOKCU, AMUHO MJIM MOHO- M  OU-C;—Cy,JIKMJIAMUHO ;

Ri; mpencraBjisgeT coboy Bomopon, Ci1—-CjhalIkMJI, aMMHO WM MOHO- U

OIN—C1—C4 JIKUIJIaM/HO ;

Ry, mOpencrarjgsgeT cobor Bomopon miau Ci;—-CjualIkMJl; WMIKU

Ry M Ryi, B34THE BMecCcTe 00pas3ylT HaCHIEeHHOES a30LUKINUeCKOoe
KOJILIIO, CcoIepxamee oT 4 @mo 7 aToMOB B KOJIble, KOTOpoOe

Heo®dga3aTelIbHO 3aMemeHo 1-3 C;—-C, alJIKMIBHEIMY TPYIINaMU; WU
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Ri1 u Rip, B34STHEe BMeCTe, 00pasylnT HACHIEeHHOEe a30LUKINUeCKOoe
KOJILIIO, CcoIepxamee oT 4 @mo 7 aToMOB B KOJIble, KOTOpoe

Heobdga3aTelJIbHO 3aMemeHo 1-3 C;—-CyalJIKMJIIBHEIMY TpPYIIIIaMiA.

2. CoeIMHeHME WMJIM €70 COJIb IIO II. 1, T'me B BeHOUpawnT U3:

Z 2z
% % NH
NH No_ )(Q
, i

roe 7 nOpencrTarJjgsgeT cobom NH mam N (Me) .
3. CoemuHeHMe MJIM €TI0 COJib IIO II. 1 mim 2, T'OHe B mpencrabBigeT
cobom
|
%N

NH

4, CoemmMHeHMe WMJIM €TI0 COJIb IO II.l, T'Ie B BHOMpaART MU3:

5. CoemmMHeHMe MJIM €TO COJIb IO .1 mim 4, Thme B mpemncTaBJIgeT

cobom

6. CoenoVHeHVe WMJIM eTO COJIb, BHOpPaHHOE M3 TPYINH, COCTOAMEN
n3:
3-meTokcu-4- (5- (MmeTui (2,2, 6, 6—-TeTpaMe TUJINUIIEPUOANH—4 —

W) aMmmruao) -1, 3, 4-Tuainasosyi-2-nil) OeH30HUTPWIIA ;
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3-¢pTop-4- (5- (MmeTMI (2, 2, 6, 6-TeTpaMe TUIINIUIIePUIVNH—4 -
W) aMmmuuo) -1, 3, 4-Tuannasosi-2-nil) OeH30HUTPUIIA ;

Me TWII 3-¢pTop-4- (5- (MeTMII (2, 2, 6, 6-TeTpaMe TUJINIUIIePUIVH—4 -
W) aMmuHo) -1, 3, 4-tuagmua3oJi-2-uJj) OeH3oaTa;

5-(2-xjyop-4-(4,5, 6, 7T-Terparungponnpasojio[1l, 5—a] nnpnuouua-3-
wi) deuni) —~-N-meTusi-N- (2, 2, 6, 6—-TeTpaMe TuInunepuana—4-wmi) -1, 3, 4-
THaOuas30JI-2—-aMrHa ;

6-MeTOKCU—-2- (5- (MeTMJI (2, 2, 6, 6-TeTpaMe TUJINIUIIePUIVH—4 -

W) aMmmubo) -1, 3, 4-Tmuagnasosi—2-ui) -3, 4 - OUTIMOpOU30XUHOJMH-1 (2H) -
OHa;

2= (2-xjop-4- (1H-ttmpaszsoj—4-wui) beHui) -5- (2-MeTuin-2, 7-
onasacoupo [4.5] nexkan-7-uin) -1, 3, 4-TraguasoJsia;

2-(5-(meTun (2,2, 6, 6-TeTpaMe TUJINUIIePUOINH-4-11JI) aMmHO ) -1, 3, 4-
THManmaszoJ-2-ui) —-5- (1H-nupaszosn-4-ui) deHoJia;

4d-MeTOKCU-1-MeTUJI-3- (5- (MeTHI (2,2, 6, 6—-TeTpaMe TUJIIUIIEPUIVH—
4d-1my1) amMmmHO) —=1, 3, 4—-THMangmasoJi—-2-UJl) XMHOJIMH-2 (1H) —oHa;

d-tuppoxrcu-l-MeTmsi-3- (5- (MmeTmin (2,2, 6, 6—

TeTpaMe TUIINIUIePUIMH-4-1JI) aMrHo) -1, 3, 4-Trannuas0oJi—2 —WJl) XMHOJIMH—
2 (1H)-oHa;

3-(5-(meTu1 (2,2, 6, 6-TeTpaMe TUINIUIEPUOAMH-4-1JI) aMmmHO) -1, 3, 4-
THMaIMa30JI—2-WJl) XMHOJIMH-2 (1H) —oHa;

l-mMeTmn-3- (5- (MeTn (2, 2, 6, 6-TeTpaMe TUJINUIePUINH— 4 -

WiI) aMmuHo) -1, 3, 4-Tmuagnua30Ji-2-WJl) XMHOJIMH-2 (1H) —0oHa;

XJyopucToromoponHo coymu (R)- (4-(5-(2-xjop-4- (1H-timpaszoj-4-
ui) deuni) -1, 3, 4-THMagnasoJi- 2 -WUINUIepas3muH—2-UJIMe TaHoJIa ;

2= (5-(mMeTui (2,2, 6, 6-TeTpaMe TUIINIUIIepPUINH-4-1JI) aMmHO) -1, 3, 4-
THManuazoJi-2-uJ) 6eHz0 [b] TModeH-5-kKapOoHUTPpWIIa; U

5- (3-xJyopBeHso [b] TMODeH-2-1i) - N-MeTuI-N- (2,2, 6, 6—

TeTpaMe TUInuilepunuua—4-wi) -1, 3, 4-Tuangmuasoji-2—-aM1Ha .

7. OdapMalleBTMUYeCKasd KOMIO3MIMA, CcoOepXalmas TepaleBTUUeCKU
20DpeKTUMBHOE KOJMUEeCTBO COeIMHeHMs II0 JodoMy OIOHOMY M3 II. 1-6,
UM ero OdapMalleBTUUEeCKM IIPpUEeMJIEMOM COJIM, ¥ OIMH WJIM HEeCKOJILKO
bapMalleBTHUUECKNM IPUEMIIEMEIX HOCUTEJIEN.

8. Kombuuaumg, conepXxamas TepaleBTUUECKU 20OeKTUBHOE
KOJIMUeCTBO COeIMHeHMsa Io JioboMy OIOHOMY M3 Io. 1-3, WIM eTo

(]_)apMaLLeBTMT{eCKM HpMeMHeMOIZ COJIVL, 17 OIOVIH MJIn HeCKOJIBEKO
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TepalreBTUUeCKM aKTHMBHEX CO—arleHTOB.

9. IlpMMeHeHMe COeIMHeHMA II0 JKOOMy OIHOMY W3 M. 1—6 WK
ero dapMalleBTUUECKM MIPpMeMJIeMOM COJIM B Tepaluu.

10. TlpMMeHeHMVe COeIMHEeHMsS 110 JOOMYy OIHOMY W3 II.l1-6 WiIn
ero dapMalleBTUUECKM IIPpMEeMJIIeMOW COJM IOJA JiedeHud, OIpoduIakTUKU
UM oBJIeTUeHMSa COCTOSHWUM, CBA3AHHEX C OedpuumToM SMN.

11. TlpumMmeHeHMUe 110 11.10, I'Ie yKaszsaHHOE, CBSA3aHHOE C IedUMLMTOM

SMN cocTogHMe, IMIpeIdcTaBjgeT coO0OM CIOMHAJLHYI MBIIEUHYID aTpoduo.
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