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a¢up N-[(2S)-1-({4-[3-(3-xmop-5-MeTancynbpoHamMmunopenun)- 1 -(mponan-2-un)- 1 H-mupazon-4-un | mupumugina-2-
WJ1} aMUHO ))IIPONaH-2 -1 |[KapOaMUHOBOW  KUCTIOTBI, MeTHioBblii a¢up N-[(2S)-1-[(4-{3-[3-xm0p-5-(mponan-1-
cynspoHamuno)penun |- 1-(nponan-2-wmn)- | H-nupazon-4-ui } mupuMuARH-2-1IT)aMAHO |IpoTaH-2 -1l |KapOaMHHOBOM
KHCJIOTBI, MeTHIOBBIH 2¢up N-[(2S)-1-({4-[3-(3-x510p-2-MeTaHCYIBb(hOHAMUAONHPUINH-4-11)- 1 -(mponan-2-wm)- 1 H-
UPa30-4-ui |IIpUMHUINH-2-1IT } AMHHO ) TPOTIaH-2 -1 |[KapOaMUHOBOH KHUCIIOTHI, METHIOBBIH a¢up N-[(2S)-1-({4-[3-
(3-dprop-2-merancynshonamuaonupuInH-4-11)- 1 -(mponan-2-wn)- | H-nupazon-4-wn | nupumMu auH-2-

W1} aMUHO )[TPOTIaH-2 -1 |[KapOaMUHOBOK KHCJIOTBI, METHJIOBBIH 3¢up N-[(2S)-1-({4-[3-(2-xm0p-3-
sTaHcynbpoHamMua0-4,5-tudropdernn)-1-(mpomnan-2-mn)- 1 H-nupazon-4-wi |nupuMuinH-2-1I1 } aMUHO ) [TPOTIaH-2-
W1 |KapOaMUHOBOW KHCIOTBI, MeTwioBblid 3¢up N-[(2S)-1-({4-[3-(2,4-1udTop-3-MeTancynbponamunodermn)-1-
(npomnan-2-un)- 1 H-nupazon-4-un | mupuMuuH-2-1i1 } aMUHO )IPOTIaH-2-11 |[KapOaMHHOBOI  KHCJIOTBI, METHUIOBBIN
adup N-[(2S)-1-({4-[1-(nmponan-2-mn)-3-(2,4,5-rpudrop-3-merancyabphonamunopenun)- | H-nupazon-4-
I |TAPUMHUTAH-2-UJT } AMHHO )IPOTIaH-2-1T |[KapOaMHUHOBONH ~ KHUCJIOTBI, MeTWIOBBId adup N-[(2S)-1-({4-[3-(3-
MetaHcyabhonamuodennn)- 1 -(nmponan-2-mn)- 1 H-nupaszon-4-wi | nupuMu inH-2- 11 } aMHHO ) IPOTIaH-2-

W1 ]KapOaMUHOBON KHUCJIOTHI, METUJIOBBIH a¢up N-[(2S)-1-[(4-{3-[2,4-mudTop-3-(ponan-1-
cyabdonamuio)penmn]-1-(nponan-2-wmn)- 1 H-nupazon-4-ui } MUpUMUINH-2-AIT)aMHHO |TPOTIaH-2-1J1 [KapOaMHHOBON
KHUCJIOTBI, METHJIOBBIN adup N-[(2S)-1-({4-[3-(3-umknonponancynspoHamuao-2,5-mudpropdenmn)-1-

(npomnan-2-un)- 1 H-niupazosn-4-ui | TupuMuIHH-2 -1 } aMUHO )[IPOTIaH-2-1J1 |[KapOaMHHOBOM ~ KHCJIOTBI, METHJIOBBIN
a¢pup  N-[(2S)-1-({4-[3-(5-xs0p-3-nmKnonponancyinbhonamuao-2-propdpenunn)- 1 -(mponan-2-wn)- 1 H-nupazon-4-
W |TUPUMUIAH-2-1JT } AMUHO )TPOTIaH-2-HJ1 [KapOaMUHOBOM KUCIIOTHI, METHIIOBBIH 3dup N-[(2S)-1-[(4-{3-[5-x510p-2-
¢dTop-3-(nponan-1-cynsporamuno)hennn]-1-(nponan-2-mn)- 1 H-nmupazon-4-un } nupumuane-2-
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WIJT)aMHHO |IPOMaH-2-1i|KapOaMHUHOBOM ~ KUCIOTBI, MeTHnoBbIE ddup N-[(2S)-1-[(4-{3-[2-PTop-3-(mponan-1-
cyabdonamuio)penmn]-1-(mponan-2-un)- 1 H-iupa3on-4-ui } TMpUMUINH-2 -1 )aMHHO |TPOTIaH-2-1i1 [KapOaMHHOBOM
KUCHOTBI, MeTwnoBblid  3dup  N-[(2S)-1-({4-[3-(2-Prop-3-merancynspornamugodenn)-1-(nponan-2-mn)-1H-
MHPa30J-4-1iI | TUPUMHIHH-2-1JT } aMUHO ) IPOTIaH-2-1J1 |KapOaMHHOBOW KUCIOTHI, MeTHIIOBBIH 3¢up N-[(2S)-1-[(4-{3-
[2,6-nudrop-3-(nponan-1-cynsdponamuno)pennn]-1-(nponan-2-mn)- | H-mupaszon-4-un } nupumMuanH-2-

WJT)aMHHO |iponaH-2-ui|kap0aMrHOBOi  kuciothl, MeTwioBeldi  3¢up  N-[(2S)-1-{[4-(3-{2-dpTop-3-[(3,3,3-
TpudTopnponan)cyiabhonamuno|penu} - 1 -(mponan-2-mn)- | H-mupazosn-4-um) mupuMuIMH-2- 11 |aMHHO } TPOTIaH-2-
W1 ]KapOaMUHOBOW KHCIIOTHI, MeTHIOBBIN 3¢up N-[(2S)-1-({4-[3-(5-x10p-2-dTOp-3-MeTancynbponamunodermn)-1-
(npomnan-2-un)- 1 H-niupazon-4-ui [ TupuMEIHH-2 -1 } aMHHO )IPOTIaH-2-1J1 |[KapOaMHHOBON ~ KHCJIOTBI, METHJIOBBIN
a¢up N-[(2S)-1-({4-[3-(2,5-mudrop-3-meTancynspoHamugopenmn)- 1 -(mponan-2-mn)- 1 H-nupazon-4-
W | TUPUMUIAH-2-1J1 } AMUHO )TPOTIaH-2 -1 [KapOaMUHOBOM KUCIIOTHI, METHIIOBBIH 3dup N-[(2S)-1-({4-[3-(5-x510p-2-
¢drop-3-merancynbdonamunodennn)- 1 -3tun- 1 H-nupazon-4-nn | nupuMu inH- 211 } aMHHO ) IPOTIaH-2-

W1 |kapOaMUHOBOM KHCIIOTBI, METHJIOBBIN a¢up N-[(2S)-1-({4-[3-(2-dTOop-3-MeTaHCyaBHOHAMUTO-5-
MeTmipenun)- 1 -(nponan-2-mn)- 1 H-nupazon-4-wi | mupuMuIHH-2-1I1 } aMIHO ) IPONIaH-2-1J1 JKapOaMHHOBOH KHCIIOTEI,
METHJIOBBIH a¢up N-[(2S)-1-({4-[3-(2-x10p-3-MeTaHCcynIbGOoHAMHUTO-5-MeTHI(GeHmN)- | -(Tporan-2-wui)- 1 H-
TIHPa30JI-4-1I1 | THPHMUITH-2- 1T } aMHHO )ITPOTIaH-2- 1T |KapOaMHUHOBOW KHUCIIOTHI, MeTHIIOBBIH 3¢up N-[(2S)-1-({4-[3-
(2-xmop-5-drop-3-merancynshoramunodermn)- 1 -(mpomnan-2-wi)- 1 H-nmupazon-4-wi | nupumuana-2-

WIT} aMHHO )IIPOTIaH-2-MI|KapOaMUHOBOH ~ KHCJIOTBI, MeTWIOBRIH  adup  N-[(2R)-1-({4-[3-(5-x10p-2-hTOp-3-
MeTaHCynb(hoHaMuI0peH)- 1 -(mponan-2-wmi)- 1 H-nupa3on-4-wi |mupruMuIuH-2-1i1 } aMIHO JIPOIIaH-2-
WI|KkapOaMUHOBOH KHCIOTHI M MeTHIOBBIH 3dup N-[(2S)-1-({4-[3-(2,5-auxn0p-3-meTancynbponamunodermn)-1-
(npoman-2-un)- 1 H-mupo301-4-uit |mupruMuAnH-2 -1 } AMUHO )ITPOTIaH-2 -1 [KapOaMUHOBOM KHCJIOTHI,
(hapMameBTUYECKIM KOMIO3UIUAM, BKJIIOYAIOMINM TaKHe COCIMHEHHUS, a TaKkkKe K crocobaM HMPHMEHEHHs 3THX
COCIMHEHMH I JedeHHs 3a00NeBaHUM WM COCTOSHHHM, CBSI3aHHBIX C AQHOMAIbHOW WM Pa3perylInpoOBaHHON
AKTUBHOCTBIO KMHA3bI, PEK/IE BCETo 3a00JIeBaHNI MM HapyIIEHHUH, CBI3aHHBIX C aHOMAJIbHOM aKTHBHOCTBIO KHHA3BI
B-Raf.
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IlepexpecTHbIE 3aIBKH

B mHacrosme#l 3asBKe HCTpammMBaeTCs NPHOPUTET B CBSI3M C IPEABAPHUTENBHBIMU 3asBkamMu US Ne
61/238073, momgannoii 28 aBrycta 2009 t. u Ne 61/313039, moganno#t 11 mapra 2010 r. Bee yka3anHbie 3asBKH B
MOJTHOM 00bEME BKIIIOUCHBI B HACTOSIIIIEE OMHCAHME.

IIpeanochblIKH CO3AaHUSI HACTOSILET0 H300peTeHNs
ObsacTh H300peTeHust

B HacrosimeM n300peTeHNN NpeaIaraeTcs HOBBIM Kilace COSNMHEHUH U (papMarieBTHIECKHE KOMITO3UIINH,
BKJTIOYAOIINE YKa3aHHBIC COCIUHEHHs, a TaKKEe CIOCOOBI MPUMEHEHHS YKa3aHHBIX COCTUHEHWH IS JICUEHHS
WM Npo(MITaKTHKK 3200JICBaHUH MM HAPYIICHHUH, CBSI3aHHBIX C aHOMAJIBbHOW WM pa3peryJMpOBaHHONW aKTHB-
HOCTBIO KMHa3bl, IPEXJIe BCero 3a00JIeBaHNN WIIM HAPYIICHHUH, CBA3aHHBIX C aHOMAJIbHOI aKTUBHOCTHIO KUHA3EI
B-Raf.

IIpeanoceliky co3nanus u3odpeTeHUus

[TpoTenHKMHA3BI OTHOCATCS K CEMEHCTBY OCIIKOB, HI'PAIOIINX IIEHTPAJIBHYIO POJIb B PETYJISIIUN MHOXKECTBA
Pa3NMYHBIX KIETOYHBIX MPOLECCOB M 0OECIEeYeHUH KOHTPOJIS KIETOYHBIX (QYHKIMHA. YacTHUHBIN CIIMCOK yKa-
3aHHBIX KMHA3 BKJIIOYAET, HO HE OIPAaHNYMBASICh TOJIBKO MMM, PELENTOPHBIE THPO3UHKUHA3BI, TAKUE KaK PELen-
TOpHas KuHa3a ¢akxropa pocra TpomboruToB (PDGF-R), penenitop dakropa pocta HepBOB, knHa3a trkB, Met u
penienTopHas knHaza (akrtopa pocra puopodbmactoB FGFR3, HepenenTopHbIe THPO3MHKUHA3KI, TAKME KaK KUHA-
3a Abl u rubpunnas kunaza BCR-AbI, kunaser Lck, Csk, Fes, Bmx u c-src, cepuH/TpeOHHHKUHA3BI, TAKHE KaK
B-Raf, sgk, kunazet MAP (manpumep, MKK4, MKK6 u T.11.) u kunassl SAPK2a, SAPK2p u SAPK3. Ano-
MallbHasl aKTUBHOCTh KMHA3 HAOJIOAACTCS IPH MHOTUX 3a00JI€BaHUSX, BKIIOUast JOOPOKAYECTBEHHbIE U 3JI0Ka-
YeCTBEHHBIC NpoH(epaTHBHBIC 3a00JICBaHNUS, a TAKXKe 3a00I€BaHNs, KOTOPBIC PAa3BUBAIOTCS U3-32 AHOMAJIbHOM
AKTHBAIlMM IMMYHHOH 1 HEPBHOM CHCTEM.

HoBble coennHeHus 10 HACTOSILEMY M300pPETEHHIO MHTHOMPYIOT aKTHBHOCTh KHMHa3bl B-Raf mmm ee my-
TaHTHBIX (opm (Hanpumep, VO60OE) u, Takum 00pa3oM, MX MOXKHO HCIIONB30BATh JUIS JICUCHHUS CBSI3AHHBIX C
kuHa3oi B-Raf 3aboneBanuii.

Kpartkoe u3no:xkenne cylmiHOCTH H300peTeHHUS

B nepBoM 00beKTe HACTOSIIIETO U300PETEHHS TIPeIaraloTCsi COSANHEHUs, BBIOpaHHBIC U3

METHIIOBBII 3¢dup NI[-[(2S)-1-({4-[3-(3-xmop-5-MeTancynbhoHamMu R0 eHmI)- | -(ponan-2-wm)- 1 H-
MUPA30J1-4- 1T | TAPUMHTAH-2 -WJT } aMUHO )IIPOTIaH-2 -MJT |[KapOaMHHOBOM KUCIIOTHI;

MeTwiioBbiii  3up N-[(2S)-1-[(4-{3-[3-x510p-5-(Mpoman- 1 -cynbdonamuno)dennn]-1-(mponan-2-wmn)-1H-
MUPa30J1-4-1T } TUPUMUTUH-2-FJT)aMIHO |IpoTiaH-2 -1 |[KapOaMHHOBOM KUCIIOTHI;

MeTioBbIi 3¢up N-[(2S)-1-({4-[3-(3-x10p-2-MeTaHCyIbQOoHAMUAOTNPUANH-4-11)- | -(Tipornan-2-wi)- 1 H-
MTUPa30J1-4- 1T | TUPUMHTAH-2 -HJT)aMAHO ) [TPOTTaH-2 -1 [KapOaMUHOBOH KHCJIOTHI,

MetmnoBblit adup N-[(2S)-1-({4-[3-(3-dpTop-2-MeTanCcynbhoHaMUAOTUPUINH-4-11)- 1 -(Tponan-2-w)- 1 H-
MHUPa30I-4-1i | TMPUMAANH-2-1IT|aMUHO )ITPOTIaH-2 -1 |[KapOaMHUHOBOM KHCIIOTHI;

MetmwioBblit a¢up N-[(2S)-1-({4-[3-(2-x10p-3-3TanCcynpdHonamuno-4,5-mudropdennn)-1-(nponan-2-ui)-
1 H-impazon-4-un|nupuMUIIH-2 -1 } aMUHO )TIPONaH-2-1i|[KapOaMUHOBOH KHCIIOTBI;

metmwioBblit  3¢up  N-[(2S)-1-({4-[3-(2,4-audTOp-3-MeTancynapdonamunopennn)-1-(nponan-2-mr)-1H-
MUPa30J1-4- 1T | TUPUMHIAH-2 - | aMAHO ) [TPOTTaH-2 -1 [KapOaMUHOBOH KHCJIOTHI,

MeTioBbIi 3¢up N-[(2S)-1-({4-[1-(nmponan-2-mn)-3-(2,4,5-rpudTop-3-meTancyiabporamumoden)- 1 H-
MUPA30J1-4- 1T | TAPUMHTAH-2 -WJT } aMUHO )IPOTIaH-2 -MJT |[KapOaAMHHOBOM KUCJIOTHI;

MeTwioBblii  3dup  N-[(2S)-1-({4-[3-(3-meTancynbdonamungodennn)-1-(mponan-2-mn)- 1 H-mupazon-4-
W | TAPUMUIAH-2 -1 } aMUHO )ITPOTIaH-2 - 1T | KapOaMIUHOBOH KHUCIIOTHI,

MeTwioBbIii 3¢up N-[(25)-1-[(4-{3-[2,4-mudTop-3-(ponan-1-cynpponamuo)dennn]-1-(mponan-2-mr)-
1 H-impazon-4-ni } MTupuMHUIMH-2-1T)aMUHO [TponaH-2-1i|KapOaMUHOBOH KHCIIOTBHI,

MmetmnoBblit 3¢up N-[(2S)-1-({4-[3-(3-unknonponancyibdonamuno-2,5-mudropdennn)-1-(nponan-2-ui)-
1 H-impazon-4-nn|nupuMUIIH-2 -1 } aMUHO )IPONIaH-2 -1 |[KapOaMUHOBOH KHCIIOTBHI,

MetmtoBblit adup N-[(2S)-1-({4-[3-(5-x10p-3-nnKnonponancyiabdonamuno-2-propdenwn)-1-(nponan-2-
win)- 1 H-nimpazon-4-nin|nupuMuinH-2 -1 } aMHHO ) TIPOTIaH-2 -1 |[KapOaMUHOBOH KHCIIOTBHI;

metmwioBblit  adup N-[(2S)-1-[(4-{3-[5-xn0p-2-PpTop-3-(nponan-1-cynsdonamuno)pennn]-1-(nponan-2-
nn)- 1 H-niupa3zon-4-wi } nupuMuIAH-2-1T)aMUHO |IpoTiaH-2 - 1T |[KapOaMHUHOBOH KUCIIOT;

MeTIoBbI  3dup N-[(2S)-1-[(4-{3-[2-dTOp-3-(mpoman-1-cynbdonamuno)dennn]-1-(mponan-2-wmn)-1H-
MUPa30J-4-Wi} MUPUMUIWH-2-HJ)aMHHO |IpOTaH-2-11 |[KapOaMHUHOBOM KHMCIIOTHI,

METHIIOBBII 3¢dup N-[(2S)-1-({4-[3-(2-pTop-3-meTancynbdonamunodenwn)- 1 -(mpoman-2-mr)-1H-
MUPA30J1-4- W | TAPUMHTAH-2 -WJT } aMUHO )TIPOTIaH-2 -MJT |[KapOaAMHHOBOM KUCJIOTHI;

MetmwioBblit agup N-[(25)-1-[(4-{3-[2,6-audTop-3-(iponan-1-cynasdonamuno)penn]-1-(nponan-2-min)-
1 H-nimpazon-4-wi } MTupUMHAIMH-2-1IT)aMHAHO |IpOaH-2-1iI|[KapOaMUHOBOH KHCIIOTHL U

METHJIOBBII a¢up N-[(2S)-1-{[4-(3-{2-dTOp-3-[(3,3,3-TprdTOpnponan)cyasdoramuno | penun - 1-
(mponan-2-wn)-1H-nupazon-4-um) TMpUMHUANH-2- 1T |aMAHO } IPOTIaH-2-1i1 | KapOaMHHOBOM KUCIIOTHI.

Bo BTOpOoM 00bekTe HacTOSAIIEro N300peTeHus MNpearacTces GpapMareBTHIecKast KOMIIO3HIHS, CoJiepiKa-
I11asi COEJMHEHHE 110 HACTOAIIEMY H300pETEHHIO, B CMECH C OJJHUM WM 00Jiee IPUTOHBIX SKCIMITHEHTOB.

B TpetbeM 00BEKTE HACTOSIIETO W300pETEHUS TMpemiaraeTcs Crocod JiedeHus 3a00IeBaHUA YKHUBOTHBIX,
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MPY Pa3BUTUN KOTOPHIX HHTMOMPOBAaHUE aKTUBHOCTH KHWHA3BI, IPEXK]IC BCETO aKTHBHOCTH KnuHa3bl B-Raf, moxer
MpeJOTBPAIIATh, MOJABIIATh WIH CHU)KATh WHTCHCUBHOCTH MATOJIOTHH /WM CHMIITOMATOJOTHH 3a00JICBaHMUS,
KOTOPBIA 3aKJII0YAE€TCS BO BBEICHUHU KHUBOTHOMY TeparneBTHUECKH d(H(PEKTUBHOTO KOJIUIECTBA COSAMHEHUS II0
HACTOAIIEMY H300pETESHHUIO.

B geTBepTOM 00BEKTE HACTOSIIETO N300PETEHUS TIPEAIaraeTCsl MPUMEHEHHE COSTUHEHSI TI0 HACTOSIIIEMY
M300pETEHUIO ISl TIOYYeHUS JIEKAPCTBEHHOTO CPEJICTBA, MPEAHA3HAUYESHHOTO JUTS JICUCHUs 3a00JIeBaHUS JKU-
BOTHOT'O, TIPH Pa3BUTHU KOTOPOTO aKTHMBHOCTh KWHA3bI, MpexkIe Bcero kuHasel B-Raf, ocobeHHO MyTaHTHOMH
kuHa3bl B-raf (Hanpumep, VO60OE) BHOCHT BKJIa B MATOJIOTHIO W/WIIH CUMITTOMATOJIOTHIO 3a00JICBaHUS.

Kparkoe onucanue ¢puryp

Ha gepTeke mokazaHo, 4TO MPUCOCAMHECHUE HU3KOMOJICKYIsipHOTO MHrHOnTopa MEK MOXer oOpamaTh
nepeAady currana, mHaynupoBaHHoro ERK, poct u TpaHC(OpMAaIUiO KICTOK, BEI3BAHHYIO HHU3KOMOJCKYIISP-
HBIM UHTHOUTOpOM Raf.

IonpoOHoe onncanne HACTOAIET0 N300peTEeHH

OrmpeneneHus.

Tepmun "pMEK" o603nauaeT pochopunmupoBannyo kuHazy Mek.

Tepmun "pERK" o6o3Havaer hochopunmpoannyo ERK.

Tepmuns! "neunts", "neueHne" 0003HaUaIOT CIIOCOO OOJIETYEHHUS MU CHHYKCHHSI MTHTCHCUBHOCTH CHMIITO-
MOB 3a00JIEBaHUS W/ COMYTCTBYIOIIUX CUMITTOMOB.

Jlnst ompeneneHus Ha3BaHWK COCOUHEHHH IO HACTOAMIEMY HW300pPETEHHIO HCIIOB30BAIA IPOTPAMMBI
Chemdraw Ultra (Bepcust 10.0) w/mumu ChemAxon Name Generator (JChem, Bepcus 5.3.1.0).

Onucanue NpeANOYTUTE]bLHBIX BADUAHTOB OCYIIECTBJIEHUS HACTOSILEr0 H300peTeHus

B HacTosieM n300peTeHUH MpeIararoTcs COCTUHCHHUS, KOMITO3UIIMU U CIIOCOOBI JICUCHUST CBA3aHHBIX C
KWHAa3aMH 3a00JICBaHHH, MIPEKIC BCEro 3a00JIeBaHMIA, CBI3aHHBIX ¢ KMHA301 B-Raf, HanpuMep MeTactaTmaeckix
MEJIaHOM, COJIMJHBIX OITyXOJIeH, OIyXoJieil Mo3ra, Takux Kak MyisTH(dopMHas riaroma (GBM), octpsrii Muerno-
TeHHBIH Jeiiko3 (AML), pak npencraTenbHOM sKelle3bl, pak >KelyJKa, ManuuisipHas KapluHOMa IIUTOBUIHON
JKeJe3bl, KapIMHOMa SUYHUKOB HU3KOM CTETIEHH 3JI0KaYECTBEHHOCTH U KOJIOPEKTAIBHBIN pakK.

B onHOM BapmaHTe OCYIIECTBICHHUS COSIUHEHUS 10 HACTOSIIEMY N300pETEHUIO BBIOPAHBI U3 CIICTYIOIINX
COEIMHEHHI:

MeTHoBRIt 3pup N-[(28)-1-({4-[3-(3-xa0p-5-
smertadcynbdoHaMutodenun)-t-(nponan-2-un)- 1 H-nnpazon-4-un] IHpHMHARH-2-
HJI}aMHHO)ponal-2-ui]kap0aMHHOBOH KHCJAOTBI, MeTHAOBBIH 3dup N-[(28)-1-[(4-{3-
[2-dprop-3-{mponan-1-cyapponampao pennn]-1-{npoman-2-um)-1H-nupazon-4-

HJ THPHMHAHH-2 -0 )aMuHo | pommad-2-uikapGaMU HOBOH KWCIIOTE, METHIOBEIH a¢up
N-[(28)-1-({4-[3-(2-bTop-3-MeTancynbponamuaodenun)-1-(nponan-2-un)- | H-mupazon-
4-un[MMPHUMAIHE-2-11 } aMUHO)IpoTIaH-2-HT jkapOaMUHO 80 KHCIOTEL, METHIIOBEI 3Hp
N-[(28)-1-[(4-{3-[3-xnop-5-(nponaHn- | -cynsporaMuro)Ppeunn]-1-(nponan-2-mm)-1H-
nApa3on-4-un} U pUMHUAHH-2-H1)aMHHo Jnponan-2-ua|kapdaMHHOBOH KUCIOTEL,
MeTHoBBIH 3bup N-[(28)-1-[(4-{3-[2,6-nudrop-3-(npontan-1-cynedoamMuno)pennn]-1-
(nponaH-2-un)- | H-mupazon-4-un } TApUMHANAH-2-311 }aMHH0 JIponan-2-HiT|kapdaM HHOBO
KHCNOTHI, MeTHIOBBIH 3dup N-[(28)-1-{[4-(3-{2-PTop-3-[(3.3.3-
Tpudropnponan)cyibpodamuno |denun}-1-(aponar-2-um)- 1 H-nupazon-4-
MI)IHPUMHIHE-2-10]JaMiHO }nponad-2-un]kapGaMHHOBOH KHCAOTH, MeTUNOBHH dup
N-[(28)-1-({4-[3-(3-xn0op-2-MeTaHCYARPOHAMHIONHPHIHN-4-uN)- | -(npoman-2-un)-1H-
HPazoa-4-mI] MHPHMUAMH-2-H1 | AMHHO)TIPONaH-2- W] KapGaMHOBOH KHCIOTH,
metraosstit agup N-[(28)-1-({4-[3-(3-dbrop-2-MeTancyIphoHaMHAONHPpHANH-4-H1)-1-

(nponan-2-ua)- 1 H-niupason-4-un]MTHPpHMHIHHE-2 -0 } aMHHO ) TpoTIaH-2-Hia]kapbaMAHOBOI
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KHCAOTEL, MeTHIoBERLHR sdup N-[(28)-1-(£4-13-(2-xmop-3-aneyasdoraMuno-4,5-
audrTopdberun)-1-(nponan-2-un)-1H-nupason-4-uajauppMuaHH-2 -1} aMHHO I pONaH-2-
uj|kapbaMHHOBOM KHCIOTH, MeTHNOBEIH 3dup N-[(28)-1-({4-[3-(2,4-nudTOp-3-
MeTaHcyabhoraMuno-peHnn)-1-(nponan-2-ui)- 1H-aupason-4-un]nupHMHaHH-2-

W} aM MHO HTpOoTaH-2-u | kap0aMHAoBO# KHCITOTE, MeTHICREIH a¢up N-[(28)-1-({4-[1-
(npoman-2-un)-3-(2.4,5-rpudtop-3-merancynsponamigodennn)- 1 H-nupazon-4-
HIT|MHpHEMUIHH-2 -0} aMHHOYIponan-2-u|kapbaMu 40Bol KHCIOTH, METHUNOBEIH dIp
N-[(28)-1-{{4-[3-(3-meTancynbdonamugodenun)-i-(nponan-2-un)- 1 H-nupazon-4-

W EPHME IHH-2 -1} AMAHOJTPONaH-2- 1] KapGaMHHOBOR KACAOTEH, MeTHIOBLIH 3¢ip
N-[(28)-1-[(4-{3-[2,4-nndTop-3-(nponaH-1-cyastoaaMu no)perna]-1-(nponan-2-un)-
1H-nupason-4-wn} nHpHMHIRH-2-K1)aMHH0 ) Iponad-2- i kapbaMHHOBOR KHCAQTEI,
MeTHIOBRIH 3dup N-[(28)-1-({4-[3-(3-unknonponarcynrdonamuao-2,5-pndropdpennn)-
1-(nponan-2-un)-1H-nupazon-4-Aa|nHPUM HIHH-2-KHJT} AMAHO)APOTIAH-2 -
UA]kapOaMHHOBOH KHCTOTH, MeTHAOBEIH 3dup N-{(2S)-1-({4-[3-(5-xnop-3-
LHKAOTponancynshornaMuao-2-propdenin)-1-(npoman-2-un)-1H-nupaszon-4-

W THPHMUAKH-2-H 1 } aMHHOYIPONaH-2-ui|kapGaMiaoBoil KHCIOTE M MeTHIIOBEIH 3¢ Hp
N-[(28)-1-[(4-{3-[5-xnop-2-dTOp-3-(nponan-1-cynudonaMunoybenun}-1-(npomnan-2-

wi)-1H-nupazon-4-un} nHpuMuAKA-2-HI1)aMHHC | DponaH-2-wi|kapbaMiBOBOH KHCAOTEL,

B npyrom BapuaHTE COCTUHEHUE IO HACTOSIIEMY H300PETCHUIO BRHIOPAHO U3 CICAYIOIINX COCTUHCHUI:
MeTHNORBI 2pup N-[(28)-1-(14-[3-(5-xn0p-2-PpTOp-3-

meTancyarQonamunodenun)-1-(nponan-2-un)-1H-rupazon-4-unnupumuaua-2-

A }aMHHO ponan-2-ui]|kaplaMUaOBOR KBCAOTH, MeTHAOBLI adup N-[(28)-1-({4-[3-
(2.5-audTop-3-MeTancynpdonamuaopenun)-1-(nponan-2-un)- 1 H-nupazon-4-
WIMHPUMWARH-2-HI } AMHHO JIponan-2-un |Kkap6aMuHoBOH KUCTOTEI, MeTHIIOBRBIH 3dup
N-[(28)-1-({4-[3-(5-xnop-2-bTop-3-MeTancynbboHamu nodennn)-1-3run-1H-napazon-4-
WATHPHMHAKHE-2-0a }aMUHO MIponad-2-na)kapbamMuHoBOH KHCIOTH, METHIOBBIH 2dHP
N-[(25)-1-({4-[3-(2-bTop-3-MeTaHcynpdoraMuno-5-Merr ndernn)- 1-(nponan-2-mn)-1H-
NHPazoa-4-UAJnAPUMHUAHH-2-H1 ] aMAHO JIponaH-2-ui]kapaMHEHOBON KHCIIOTE,
mMeTuNoBHI adup N-[(28)-1-({4-[3~(2-xm0p-3-MeTalcyNLOOHAMH T0-5-MeTundeHnn)-1-
(nponau-2-uwi)-1H-nupason-4-wi|IHpUMUIHH-2 -0/ } aMHHO I ponad-2-ui | KapOaMHHOBOH
KHUCTIOTH, MeTHroBRH sdup N-[(28)-1-({4-[3-(2-xnop-5-pTop-3-
MetancyashoHamMugopennn)-1-(nponan-2-un)-1H-riupazon-4-unnupumunug-2-

W} aMWHO JIponan-2-ui|KapO0aMHHOBOIH KHCHOTHI, MeTHNOBBIH admp N-[(2R)-1-({4-[3-
(5-xnop-2-prop-3-meTancynsdonamunodenn)-1-(mponan-2-un)-1H-nupazon-4-

W NHpHMHAMH-2-11 } aMHHO)Iponad-2-un)kapbaMiuHoBoH KHCNOTE H MeTHIOBEI adup
N-[(28)-1-({4-[3-(2,5-anxnop-3-MeTancynsdhoHaMu oderun)-1-{nmponau-2-un)-1H-
MHPa30R-4- N | MIHPHMUARH-2-HI1} AMHHO)IPONaH-2 -1 |[kapdaMHHOBOR KACHOTHL.

Hacrosiee u3o0peTeHre TakKe BKJIFOYACT BCE MPHUIOJHBIC H30TOIHBIC BAPUAHTHI COCIMHCHMI IO Ha-
CTOSAIIEMY M300PETCHHIO WM MX (papMaleBTUYCCKH MPHEMJIEMbIC COJIM. MI30TOMHBIN BapHAHT COCAMHEHUS 10
HACTOSIIEMY H300PETECHHIO WK €ro (papMameBTHUYCCKU MPHEMJICMast COJIb MIPEACTABIsICT COOOH COCAMHEHHE, B
KOTOPOM II0 KpaiHeil Mepe OMH aTOM 3aMEHEH Ha aTOM C TEM K€ aTOMHBIM HOMEPOM, HO aTOMHasi Macca KOTO-
POro OTJIMYAETCS OT PACIPOCTPAHCHHOIO B MpHpone aroma. [IpuMepsl M30TONOB, KOTOPHIE MOTYT BXOIUTH B
COCTaB COCAMHCHHM 10 HACTOSIIEMY H300PETCHHMIO, U MX (papMaIleBTHICCKH IPUEMIIEMBIX COJICH, BKIIOYAIOT, HO
He OrpaHMUYMBASCH TONBKO MMH, H30TOIBI BOIOPOAA, YITIEpo/a, a30Ta u Kuciopona, Hanpumep “H, °H, ''C, °C,
"¢, PN, 0, "0, *°s, '®F, *°Cl u 7L Hexortopsle conepskaliie N30TOMBI BApUAHThl COSTUHEHHH 0 HACTOsIIIIe-
My H300pETCHHIO U MX (DapMaleBTHUCCKU MPUEMIIEMBIX COJICH, HAIIPUMED, BKITFOYAOIIUX PAJHOAKTHBHBIA H30-
tom, Takoi kak "H mmm '*C, HCIIONB3YIOT B HCCIEIOBAHHAX MO M3YYCHHIO PACTIPEICTCHHS JIEKAPCTBEHHBIX
cpescTB w/umn cybeTpara B Tkausx. Hanpimep, msotomnst *H 1 '*C npeskie Bcero MOKHO HCIIONB30BATh B CBS3H
C TIPOCTBIM METOJIOM HX MOYYCHHS U IETCKTUPOBaHUs. B HEKOTOPHIX ciydasiX BKIFOUCHHE H30TONOB, TAKUX KaK
’H, MOXeT 00eCIednBaTh ONMPE/ICICHHBIC TEPAICBTHYECKAE IPECHMYIIECTBA, 0OYCIOBICHHBIE GOJIee BBICOKOH
MeTabOIMIECKON CTaOMIILHOCTBIO, HATIPUMED, B CBS3M C YBEIWYCHHEM TepHOJa Toypacmiana in vivo WIH co
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CHIKEHHEM TpeOyeMoii 103bl. VI30TOMHbIE BapHaHThl COCIMHEHHUH 110 HACTOSIIEMY M300pEeTeHUIO WK UX (ap-
MaleBTHYECKHU ITPUEMIIEMbIE COJIM MOXKHO TIOJIy4aTh 10 M3BECTHBIM METOIHMKAM C MCIIOJIb30BAHHEM H30TOITHBIX
BapHaHTOB NPUTOIHBIX PEarcHTOB.

Hekortopsie narunOuTopsl kuHa3sl Raf, kpome yBenmuenus nareHcuBHocTH curHana MEK u ERK B kiet-
kax B-Raf nukoro tuma, Takke HHAYIUPYIOT POCT KJIETOK B JIMHHSAX PAKOBBIX KJIETOK, a TaKkKe TPaHCHOPMAIIUIO
u poct GubpobmactoB. B Oosee paHHUX MyOJUKAIMSIX WHIYKITHIO PACTIONOXKEHHBIX HU)KE CUTHAIBHBIX IyTEH
CBSI3BIBAIIU C HAJMUWEM IeTenb oopatHoit cBs3u Raf. Oxgnako namykimio pMEK u pERK npu 06paboTke nHTH-
o6uropom Raf MoxHO HaOmIOOaTh B TEUCHHWE HECKOJIBKUX MUHYT Ja)Ke IO TOTO KaK PETHCTPUPYETCS BHIUMOE
asienue ¢pocpopunuposanns B-Raf u C-Raf. Mnaykums nepenaun curHaiga u pocra KIETOK HOCUT NBYX(a3HBIN
XapakTep, IIpH 9TOM HHU3KHe KoHUeHTpanuu coenurenus (0,01-0,1 MkM) BBI3BIBAIOT MaKCUMaIIbHYIO HHAYKIIHIO,
a Oosree BrICOKHE KOHIEHTpanuu coeauHeHns (1-10 MkM) BBI3BIBaIOT MeHEe BBIpaXEHHYIO nHAyKuuio. [Tomxo0-
HBII IByX(a3HBIH XapakTep TakKe HAOII0IaeTCs IpH OMOXUMHYECKOM aHaM3e OUMIIeHHON KuHasbl B-Raf nim
C-Raf nukoro Twma, 4To CBHIETENBCTBYET O MEXaHHW3ME, BKJIIOYAIONIEM B3aUMOJCHCTBHE ABYX CHI'HAIBHBIX
cyosenuunl. bonee Toro, nuMepunsanus kuHa3el Raf mMoxer akruBupoBats pMEK He 3a cuer Tpancdocdopu-
JMPOBAHUSA MOJIEKYN KuHa3bl Raf, a mpeamonoxxuTensHo 3a cdeT KOH(POPMANMOHHOW akTHBanuM KuHa3wl. Co-
TJIACHO JaHHON Mojaenu o0paboTka HHrHOMTOpOoM KrHa3bl Raf nuaynupyer obpaszoBanue aumepoB B-Raf/C-Raf
B KileTkax. bonee Toro, paspymenne A- wim B-Raf B npucyrcrBun kuPHK He ormenser nuayknuio pMEK u
pERK umarnouropom Raf, a paspymenune C-Raf nmump He3HaYUTENEHO CHIKAET HHAYKINIO. ClieayeT OTMETHTb,
yto paspymenue K-Ras B MyranTHbIX kieTkax K-Ras Taxke JUIIb HE3HAYUTENIBHO CHHXKACT WHIYKILIHIO, YTO
MOXXET CBHICTEIHCTBOBATh O TOM, UTO YKa3aHHBIA 3QQPEeKT HEHANpsSMYIO ormocpenoBaH KuHa30i Ras. Taxum
00pa3oM, 3TH JTaHHBIE TIO3BOJISIOT MIPEMJIOKUTH MOJIEINb, B KOTOPOH HHrHOUTOp, CBA3aHHBIIN ¢ OJTHOI MOJIEKYJIOH
Raf, BbI3bIBaeT AMMeEpHU3anMIO U KOHPOPMAIIMOHHYIO aKTHBALMIO KOMIIOHeHTa Raf B kauecTBe numepa. JlaHHbIi
(akT MOXKET OOBSACHATH NPUUYMHY TOTO, YTO KMHa3a Raf nukoro Tuma m MyTaHTHBIE omyxoiH Ras HewyBCcTBH-
TENBHBI K CEJICKTHBHBIM MHTHONTOpaM KuHa3 Raf 1 MOryT Takke BHOCHTh 3HAUUTEIFHBIN BKJIA]l B TOKCUYHOCTb,
MOCKOJIbKY MHIYKIMS CHIBHOTO MUTOTEHHOTO CHTHAJIa MOJKET IIPUBOJUTH K HIIEPIPOHdepain HOpMaIbHBIX
TkaHel. [loHuMaHne MexaHn3Ma UHIYKIUH HHruouTopa Raf MoxkeT criocoOCcTBOBAaTh CO3IAHUIO HHTHOUTOPOB C
YIIy4IIeHHBIMA CBOHCTBAMH.

Jlo6aBnenune narnouropa MEK B komOnHaimu ¢ mHrnOuTOpoM Raf mpuBOIWT K 3HAYUTETHPHOMY TIOJIaBIIC-
Huto nepeaaun curHasna EELK 1 cooTBeTCTBEHHO K CHIDKEHUIO Tposidepalii U TpancpopMaruu kieTok. [1o-
CKOJIBKY JieueHue nHruouTopoM MEK B oTaensHOCTH XapaKTepu3yeTcss TOKCHYHOCTBIO, 9TO MIPUBOIMIO K OTpa-
HUYEHHIO 03Bl B KIIMHUYECKUX HCIBITAHUAX, TPUMEHEHHe KomOuHaiu uarunouropa Raf m MEK moxer cro-
cobcTBOBaTh pazpaboTke 6osee 3h(heKTHBHOTO criocoda JeUeHUs.

B HacrosmeM M300peTeHHH TakKe MpeyiararoTcsi KoMOMHanMu HHruouTopoB B-Raf, packpsiTeie B naH-
HOM OITMCaHHH, C IPYTUMH areHTamu. [Ipexe Bcero B HacTOSAIIEM H300PETEHUH MPEAIaraloTcsi KOMOMHAIINY C
uaruouropamu MEK1/2. Ha uepresxe nmokaszano, 4ro 10o0aBjIeHue HU3KOMOJIEKY IsipHOTo nHrnonTopa MEK mo-
xeT obpamate nepenadyy ERK-unaynupoBanHOTro curaana, pocT U TpaHC(OPMAIHUIO KJIETOK, BHI3BAaHHBIC HU3-
KOMOJICKYJIApHBIM nHruouropom Raf. Hanpumep, coenunenue 9 no HactosimeMy n300peTeHnto, a uMeHHo ((S)-
MeTwIoBblt  apup  1-(4-(3-(5-x70p-2-PTop-3-(MeTuncymshoHamu o ))permn)- 1 -u3onponmi- 1 H-nmupazon-4-
W) TAPUMUIAH-2 -WIIAMIHO )TIPOTIaH-2 -IIKapOAMIUHOBON KUCIIOTHI MOYKET BBI3BIBATh MHIYKITUIO TIPOIHQepanin
KJIETOK, KOTOPYIO MOXXHO HaOJIOIaTh B BUAE OTPUIATEIHFHOTO HMHIHOMPOBAHMS HA YEPTEXkKE 110 JAaHHBIM aHAIIN3a
Cell Titer Glo ¢ ucnonms3zoBanuem kinetok SW620. Ha ocn Y 1mokazaHo OTpUIIATENIbHOE M TIOJIOKHUTEIILHOES MHTH-
OoupoBanue. Kaxaplii SKCIIEPUMEHT MPOBOAMIIN C HCIOJb30BaHWEM 9 cepmifHbIX pasBeAeHmid oT 10 g0 0,002
MKM. Coenunenne Al (N-(4-metmn-3-(1-(6-(4-MeTunnunepasus- 1 -uaaMuHO ) TMpUMAIUH-4-11)- 1 H-umnnazon-
2-nnamuHo)pennn)-3-(Tpud TopMeTHI)0eH3aMH]) HCIONb30BAIM B KauecTBe KOHTpos, A3 o003Ha4aeT MHIH-
6utop MEK (PD0325901). Coenunenue 9 tecTupoBaiu B OTCYTCTBUH M B npucytctud 1, 0,1 u 0,01 MxM un-
ruouropa MEK - A3.

dapmakosorust 1 IpUMEHEHHE.

CoequHEHHMS 110 HACTOSIIIEMY U300PETEHHIO MOIYJIUPYIOT aKTHBHOCTh KHHA3 U, TAKMUM 00pa3oM, UX MOX-
HO WCIIONB30BATh [UIA JICUeHUs 3a00JIeBaHUI MM HApYIICHWH, IPH KOTOPHIX HAOIOMAIOTCS OMOCPEIOBaHHBIC
KWHAa3aMH TaTOJIOTH W/WIM CHMITOMATONIOTHS 3aboseBaHus. [IprMeps! KnHa3, aKTUBHOCTH KOTOPBIX MHTHOH-
PYIOT COCIMHEHUS M KOMIIO3HIINH, OMUCAHBI B TAHHOM KOHTEKCTE, W I KOTOPHIX MPUMEHHMEI OMTMCAHHBIC B
JAHHOM KOHTEKCTE CITIOCOOBI, BKIIIOYAIOT, HO HE OTPAHWYHMBASsICh TONBKO MMM, KMHA3y B-Raf, Bxmouas myTanT-
HbIe (popmbl knHA3E! B-Raf.

Iyt MwuTOTEeH-akTHBHpOBaHHOW KnHa3el (MAPK) omocpemyeTr akTHBHOCTH HEKOTOPBIX MOJIEKYJI-
3¢ PeKTOpOB, KOTOPHIE KOOPIMHHUPYIOT U KOHTPOJIMPYIOT MPOIH(epanunio, BEBDKHBAEMOCTh, TU((hepeHInano 1
MUTpaNuio KIeToK. CTUMYISAIUS KICTOK, HAIPUMEp, (PakTopaMu pOCcTa, IUTOKUHAMY UIIH TOPMOHAMU MIPUBOIHT
K TOMY, 9TO MeMOpaHHO-acCOLIMUpOBaHHas B uia3Me Ras cBszpiBaetcs ¢ I'T® u takum 0Opa3oM akTUBHPYET
nputok Raf. YkazanHoe B3aumopeHcTBHE HOBBIIAET aKTHBHOCTh KMHA3bl Raf, yTo mpuBomut x mpsMmomy ¢oc-
¢dopummpoBannio MAPK/ERK (MEK), u, B cBolo ouepenb, Tpoucxoaut (HochopHINpOBaHAE MEKKICTOUHBIX
curnamsaBucumbix kuHa3 (ERK). AxrtuBupoBannbie ERK 3atem ¢dochopmmupyroT MHOKECTBO 3B (HEKTOPOB,
HanpuMep KuHa3bl, GocdaTasbl, GakTOpsl TPAHCKPUTIIIUU U OCJIKM MUTOCKeNeTa. TakuM o0pa3oM, CUTHAIBHBIN
myTh Ras-Raf-MEK-ERK nepenaet curHaiibsl OT MOBEPXHOCTHBIX PEIENITOPOB KIIETOK K SAApaM U UTPAET BAKHYIO

-4



025222

poJb, HarIpuMep, B Mposiudepanuy 1 BBDKUBAHUN KIETOK. Perysnus yka3aHHOTO CHT'HAJIBHOT'O KacKaja JOMoJ-
HHUTEJIHO YCHWJIMBAETCs NPU IEHCTBUM MHOXKecTBa n3odopM knHa3 Ras (Bkmouas K-Ras, N-Ras n H-Ras), Raf
(A-Raf, B-Raf, C-Raf/Raf-1), MEK (MEK-1 u MEK-2) u ERK (ERK-1 u ERK-2). Tak xak B 10-20% Bumon
paka 4JenoBeKa HaONIOMAIOTCSI OHKOTEHHBIE MyTalMd Ras ¥ IpH MHOTHX BHIAaX paka YelOBeKa aKTHBHPOBAHBI
penenTops! pakTopa pocTa, JaHHBIHN IMyTh ABIACTCS MICATEHOW MUIICHBIO [T BO3ACHCTBUSL.

HcxmrounTensHas poiib U MOJI0KeHHe KHa3bl Raf BO MHOTHX CHTHAJBHBIX MYTSAX OBLIa yCTaHOBIICHA B HC-
CIIEZIOBAaHUSX C MCIIOJB30BAHNEM Pa3peryINPOBAaHHBIX M JOMHHAHTHBIX HHIHOUPYIONINX MyTaHTHBIX KnHa3 Raf
B KJIETKaX MJICKOMUTAIONINX, a TAKKE B UCCIICAOBAHMUIX C MCIIOJIF30BAaHHNEM MHOXXECTBA MOJAETCH OT OMOXMMH-
YEeCKUX M I'€HHBIX METOAMK JI0 MOJICIIBHBIX OpraHu3MoB. PaHee OCHOBHOE BHUMaHHE IPH UCCIICOBAHHUAX KHUHA-
3b1 Raf ObIIO HampaBieHO HA €€ WCIOJIB30BAHHE B Ka4eCTBE IPOTHBOOIYXOJICBOH MHIIEHH, a UIMEHHO Ha ee
(YHKIMIO B KQUECTBE PaACIIONIOKEHHOTO BbIme d(dekropa Ras. OqHako mocieaHnue JaHHBIE TO3BOJIAIOT Tpe-
noyiarath, 4To kuHa3a Raf MokeT urpatb 3HaYMTENbHYIO pOJb B ()OPMHPOBAHWH HEKOTOPBIX OIyXOJIEH, IpH
9TOM He TpeOyeTcs MPUCYTCTBHE OHKOreHHOro ayvielns Ras. [pexnme Bcero akrusarus amiencii B-Raf u N-Ras
Obl1a BoLBIICHA B ~70% cityuaeB MenaHoMm, B 40% ciiy4aeB HaMLUIIPHOH COCOYKOBOW KapIMHOMEIL, B 30% ciy-
YaeB KAPIIMHOMBI SIMYHUKOB HHU3KOW CTETEHH 3JI0KadeCTBEeHHOCTH M B 10% ciydaeB KOIOPEKTaIbHOTO paka.
Myramu K-Ras mabmromatorest mpubnmsurensHo B 90% cirydaeB paka IMOKEITyIOYHON KeJe3sl. MHorHe My-
tanuu B-Raf Oplin BEISBICHBI B JJOMEHE KWHA3bl C OJHOW aMHHOKHCIOTHOHM 3amenolt (VO60OE), kotopsie co-
CTaBIAIOT 0 KpariHeit mepe 80%. Myrantasie 6enkn B-Raf aktuBupytor myts Raf-MEK-ERK 1160 gepes no-
BBINICHHYIO aKTUBHOCTH KiHa3bl MEK, mi6o yepes akruBammto C-Raf.

Takum o0paszoM, pa3zpaboTka WHTHOUTOPOB KHWHA3bl B-Raf oTkphIBaeT HOBBIE TepameBTHYECKHE BO3MOXK-
HOCTH JUTS JICYEHHS MHOXKECTBA BHIOB paka YeJIOBEKa, MPEXkKIE BCEr0 METACTa3UPYIOLINX MEJIAHOM, CONUIHBIX
OITyXOJIEH, OITyXO0JIel MO3ra, TaKiX Kak MyJabTu(GopMHas riaroma (GBM), ocTpslit MuenoreHssli seiikos (AML),
pax JIeTKHX, NalWUBIpHas KapIuHOMa IIUTOBUIHON KeJe3bl, KapIIMHOMa SIMYHUKOB C HU3KOH CTETEHBIO 3JI0Ka-
YECTBEHHOCTH M KOJIOPEKTAJbHBIA pak. B murepaType omrcaHo, 4TO HEKOTOpbIe HHTMONTOPHI KMHa3bl Raf xa-
paxTepusyrorcs 3 HEeKTHBHOCTBIO IPU HHIMOWPOBAHUY MTPOJIUQEPALINH OITyXOJIEBBIX KJIETOK 110 JTAHHBIM aHaJIH-
3a in vitro w/wm in vivo (cMm., Hanmpumep, mateHTthl US6391636, US6358932, US6037136, US5717100,
US6458813, US6204467 n US6268391). B apyrux mareHTax u 3asBKax MpeaiaraeTcsl NCIOJIb30BaHNE HHTUOH-
TopoB KnHa3bl Raf mius nmedenus neiikosza (cM., Hampumep, nateHthl US6268391, US6204467, US6756410 u
US6281 193 u oro3sannsle 3asBku US20020137774 u US20010006975) nnu amns nedeHnus paka MOJIOYHOM sKe-
ne3sl (cM., HanpumMep, mateHTs US6358932. US5717100, US6458813, US6268391, US6204467 nu US6911446).
[IpuBeneHHbIC aHHBIE CBHICTEIBCTBYIOT O TOM, YTO HHTMOUTOPHI KMHA3bl Raf MOTYT 3HAYMTENHHO MMOAABIATH
CUTHaJbHBIN yTh MAPK, 4TO IPHBOANT K 3HAYUTEIEHOMY yMeHbLIeHHIO omyxoiel B-Raf (V600E).

CoequHEHHS TI0 HACTOSIIEMY H300PETCHHUIO TMOJABISIOT KJIETOYHBIE MPOLECCHl, B KOTOPHIX NMPHHUMAET
yuactue knHa3a B-Raf, 3a cueT GI0KMpOBKM CHTHAJIBHOTO KacKaja B 3THX PAKOBBIX KJIETKaX U B KOHEYHOM HMTO-
re MPOUCXOJUT MHIYKIHS CTa3a M/WIH THOENb KIIETOK.

B cBsi3u ¢ 3TUM B HacTosAIeM HM300pETCHUM TaKXKe IpelyularaeTcs croco0 MpOoQHIaKTHKH WU JICUECHHS
KapLHOMBI JIETKMX, paKa IpeJICTaTeIbHON KeJe3bl, paka XelyAKa, paka Mo/ KeIy09HOH jKelle3bl, KapIIHHOMBI
MOYEBOTO My3bIps, paka 000ZOYHON KHIIKH, MHEIOWIHBIX HApYyIICHWH, paka MPeICTaTeIbHOM Kele3bl, paka
IIUTOBUIHOH JKEJIe3bl, METaHOMEBI, aJlcHOM W KapIWHOM SHYHUKOB, TJIa3, IEYCHH, KEITIHBIX IPOTOKOB U HEPB-
HOU cucteMbl. boree Toro, B HacTOAIIEM M300PETEHUH TAKKe TPeIaraeTcs crmocod NpopMIaKTHKH WM JIede-
HUS M00BIX 3a00JI€BaHUI WIIM HAPYIICHUH, TIEPEUNCICHHBIX BHIIIE, y CYOBEKTa, Hy KIAIOMIEToCs B TAKOM JIede-
HHUH, KOTOPBI 3aKII0YaeTcs BO BBEICHHU yKa3aHHOMY CYyOBEKTY TepameBTHYECKH 3((EKTHBHOTO KONHIESCTBA
COEIMHEHUsI 110 HacTosIeMy n3o0pereHuto (cM. nanee pazaen CriocoObl BBeJeHUS U (apMaleBTHUECKHE KOM-
no3unmn). I1pu 1r000M ykazaHHOM BBIIIE IPUMEHEHUH, TpeOyemas 103a U3MEHSETCs B 3aBUCUMOCTH OT CIOC00a
BBE/ICHHS, KOHKPETHOTO COCTOSIHUS, OJIEKAIIETO JICYSHHIO, ¥ TpeOyeMoro ¢ dekra.

Cnoco0bl BBeieHns U papMalieBTHYECKHEe KOMIIO3HITNA

B 0CHOBHOM coeqMHEHHS 110 HACTOAIIEMY M300pPETEHHIO BBOIST B TEPANEBTHUECKH A(P(PEKTUBHBIX KOJHU-
YecTBax JIOOBIM M3BECTHBIM B JAHHOM 00JIACTH TEXHUKH ITPUTOJHBIM CIIOCOOOM, OTIEIBHO WM B KOMOMHAINH C
OITHUM WJIH O0Jiee TepaneBTHIECKUMH areHTaMHu. TepaneBTnaeckd 3 (HeKTUBHOE KOJMIESCTBO MOXKET U3MECHSATh-
Csl B IMIMPOKHX IIpefesiaX B 3aBUCHMOCTH OT TSKECTH 3a00JICBaHMSA, BO3PACTa M COCTOSHUS 3I0POBBS CyOBEKTa,
3((HeKTUBHOCTH MCIOIB3YEMOTO COCIMHEHMS U APYrux (pakTopoB. B OCHOBHOM yHOBIETBOPUTEIHHBIE PE3yiIh-
TaThl OBLUIN MTOJIYYICHBI TIPH CHCTEMHOM BBEJIEHUHU B CYTOUYHBIX J03ax OT mpuoymsurensHo 0,03 mo 30 mr/kr mac-
cwI Tena. [Ipuronnas cyrouHas 103a UIsl KPYITHBIX MIIEKOIIMTAIOMINX, HAIPHIMEp YeJI0BEKa, COCTABIIIET OT MPH-
ommmsutensHO 0,5 mo mpubnmsuTensHo 2000 MT, IpH 3TOM 103y BBOJAT CTaHIAPTHBIM CIIOCOOOM, HAaNIpUMeEp, B
BHUJIC PA3JIENICHHBIX 03 JI0 YETBIPEX pa3 B CYTKH MM B (pOpME C 3aMeIJICHHBIM BBICBOOOXKIeHUEM. [TpuronHsle
CTaH/IapTHBIC JICKApCTBEHHbIE (POPMBI [UISl IEPOPATBLHOTO BBEICHHS cojiep kaT npromm3nTensHo oT 1 1o 500 mMr
AKTHBHOTO MHTPEIHEHTA.

CoequHEHHS TI0 HACTOSIIEMY H300PETEHHIO MOKHO BBOJUTD B BHJIE (papMarieBTHUECKIX KOMIIO3UIIUH JIIO-
OBIM CTaHIAPTHBIM CIIOCOOOM, IPEXKAE BCETO SHTEPATBHBIM CIIOCOOOM, HAaIIpUMep MepOopaibHo, B opMe Tadire-
TOK WJIM KallCyJl, WM TIapeHTepajbHbIM CIIOCOOOM, HampuMep B (hopMe pacTBOPOB WM CYCIIEH3UH IJIs1 HHBEK-
U, MECTHBIM cIIOc0O0M, HampuMep B popMe JIOCHOHOB, Teleil, Ma3el MM KPEMOB, a TaKKe Ha3aJIbHBIM CIIOCO-
60oM mim B BHIE cymmo3uTopreB. @apMarieBTHIeCKie KOMITO3UINHN, COIEpIKAIIie COSMHEHUE TI0 HACTOALIICMY
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n300peTeHu0 B cBOOOIHOM (hopMe T B BHJIC (papManieBTUYECKH IPUSMIICMOH COJIH, B CMECH IO KpaiHel Mepe
¢ omHUM (hapMaIeBTHYCCKH PUEMIIEMBIM HOCHUTEIIEM WM pa30aBUTEIEM, MOKHO TIOIYYaTh U3BECTHBIM CIOCO-
00M C HCHOJB30BAaHMEM CMEIIMBAHU, TPAaHYJISINN MIIM HAHECEHWs MOKpHITHSA. Hampumep, mepopaibHble KOM-
MO3HIINN TPEACTABIAIOT cO00H TaONIeTKH WM KETATHHOBBIC KaICYINbI, COACpKaIle aKTUBHBIN MHTPEINCHT B
cMmecH (a) ¢ pa3baBUTEISIMH, HAPUMED JTAKTO30H, IEKCTPO30H, caxapo30i, MAaHHUTOM, COPOUTOM, IICIITFOI030H
n/uny TAUIIHOM, (b) CO CKONB3SIUMHU BEUIECTBAMH, HApUMEp JUOKCHIOM KPEMHHUS, TaJbKOM, CTEapHHOBON
KHCJIOTOH, €€ MarHMEBOH TN KaIbIIMEBOW COJIBIO W/WIIH MOIUATUICHTIIMKOIB, B CiIydae TabJIETOK Takke B CMe-
cH (C) co CBA3YIOUIMMH, HATIPUMEP ATFOMOCHIMKATOM MarHusi, KpaxMaJlbHOW MAcTOMH, XKEeIaTHHOM, TParaKaHTOM,
METHIIIICIUTION030H, HATPUEBOH COJBI0 KapOOKCHMETHIIIICIUTIONO3EI M/HITH TOTHBHHWIIITUPPOIHIOHOM, TPH HE-
obxonumoctu B cMmecu (d) ¢ ME3UHTErPUPYIOIIMMHU arcHTaMH, HampuUMep KpaxMallaMH, arapoM, aJbIHHOBOMN
KHCJIOTOH WJIM €€ HATPUCBOW COJIBIO MITH IIMITYYUMHU CMECSIMH W/IITH B cMecH (€) ¢ abcopOeHTaMu, KpacHTes-
MU, apOMaTHU3aTOPaMH M TOJCIACTHTEIIMU. KOMITO3UINY 111 MHBEKIIMHA MPEICTABISIOT COO0H BOJHBIC H30TO-
HUYCCKUE PACTBOPHI WM CYCIICH3HH, a CYMIIO3UTOPUU MOXHO TOJIYYaTh U3 IMYIBCUI WM CYCIICH3UH JKHAPOB.
KoMmo3uimu MoXHO CTepUIIN30BaTh W/WIIH T00aBIATh B HUX aIbIOBAHTHI, TAKUEC KaK KOHCEPBAHTHI, CTa0IITN3a-
TOPBI, CMaUYMBAIOIINE MU SMYJIBIHPYIONINE areHTHI, YCKOPUTEIN PACTBOPEHHUS, COIH IS PETYIISAIIIHA OCMOTHYE-
CKOTO JaBJieHUs W/munn OydepHbIe BemecTBa. boiee TOro, KOMIIO3UIMA TaKKe MOTYT COIEpKaTh APYTue Tepa-
MIEBTHYECKH [IEHHBIE BeulecTBa. HampumMep, CoOeIMHEHNS 110 HACTOAIIEMY H300PETEHHIO MOXKHO ITepepabaThIBaTh
B NIPEIBAPUTENBHBI KOHIICHTPAT B BHIAE MHUKPOIMYIbCHH. COEAMHEHHS 10 HACTOSIIEMY M300pPETEHHUIO IMOIy-
4aroT B KoHIeHTpanuu 40 Mr/mir B coctaBe cMecH, coxepxkaieit 56% 191400, 29% npoaykra Cremophor EL u
15% onemHoBOM KHcnoTH. CHavdana MoIy4yaroT CMECh, HE COJIEPIKANTYI0 COSIMHEHNE M0 HACTOAIIEMY H300peTe-
HUIO, IPYU WHTCHCUBHOM IIEPEMEIINBAHUY (Ha Memalke Vortex)/BCTpSIXUBaHUH. 3aTeM JTOOABIISIOT COCTUHCHUE
M0 HACTOSIIEMY H300PETCHHUIO U JUIS JUCIICPTUPOBAHUS [TOPOIITKA B HOCUTEINC CMECh 00padaThIBAIOT YIBTPa3By-
KOM. 3aTeM cMech HarpeBaloT Ha BOAsSHOW OaHe mpu nepememmuBanuu npu 80°C B TeueHHe MPUOTU3UTENBHO |
4, P 3TOM CMECh 00padaThIBAIOT YIBTPA3BYKOM Kaxkable 15 muH. [lomydueHHas cMech SIBIsETCS (GU3NUCCKU U
xumuuecku cradmwibHol pu KT B Teuenne npubnusurensHo 1 Hepeny.

[IpuroaHpIe COCTABHI IS YPECKOKHOTO BBEICHUS BKIIOYAIOT 3()(PEKTUBHOE KOTHYECTBO COCAUHCHHS IO
HACTOSIIEMY M300PCTCHUIO U HOCHUTENb. HOoCHTENs MOXKET BKIFOUATh abcopOupyemble (hapMaKOIOTUICCKH MPH-
eMIIEMBIE PaCTBOPUTENN U TOBBIIICHHUS MPOHUIIAEMOCTH Yepe3 KOXKy OpraHn3Ma-xo3suHa. Hampumep, dpe-
CKOKHBIE COCTaBBHI MOJYYalOT B BHJIE MOBS30K, COACPKAIINX 3aIUTHBIA CIOH, pe3epByap C COCAWHCHHWEM HE
00513aTeNIFHO B CMECH C HOCHTEISIMH, HEOOSs3aTeIbHO CIIOW, KOHTPOIMPYIOUIHA CKOPOCTh BBICBOOOXKICHUS IS
JIOCTaBKH COCAMHEHHS Ha KOXY CyOBEKTa C KOHTPOJIHUPYEMOH W IpeABapUTEIbHO OMpPEIeICHHON CKOPOCTHIO B
TEYEHHUE JTUTEIHHOTO MEPHO/Ia BPEMEHH, a TaKXKe YCTPOHCTBO I 3aKPEIUICHHST YCTPOUCTBA Ha Koxke. MOXKHO
TaKXKe MCIIOJIF30BaTh MATPUIHBIC YPECKOKHBIE COCTAaBHl. [IpUTOAHBIE IJIsI MECTHOTO BBEIICHIS COCTABHI, HAIIPH-
Mep, B IIa3a WIH Ha KOXY, IPEAMOYTUTEIHHO MPEJCTABISIIOT COO0I BOHBIC PACTBOPBI, Ma3H, KPEMBI HITH TEJIH,
W3BECTHHIC B JJAHHOW 00JaCTH TEXHUKH. YKa3aHHBIC COCTAaBBI MOTYT COACPIKATh CONFOOIITU3ATOPEI, MOBBIIIA0-
IIMe TOHUYHOCTh ar¢HTHI, Oy(epHBIC BEIIECTBA U KOHCEPBAHTHI.

CoeIMHCHHS TI0 HACTOSIIEMY U300PETCHHIO MOXHO BBOJWTH B TeparneBTUICCKA 3()(HEKTUBHBIX KOJIUYECT-
BaX B KOMOWHAITUH C OJHUM WM OOJiee TEpaneBTHUCCKUX arcHTOB ((apMarieBTuyeckie komOuHanuu). Hampu-
Mep, CHHEepPreTHYeCKHi 3((eKT MOXKHO HAONIOIATh MPHU BBEICHUH B CMECH C APYTHMMH MPOTHBOOITYXOJIEBBIMU
WA aHTHIIPOIH(EPATUBHBIMU ar€HTaMH1, TAKIMH KaK HHTHOUTOPHI MUTO3a, aIKMIHPYIOIIHE areHTHl, aHTUMETa-
OONUTHI, WHTEPKAINPYIOIINE AaHTUOMOTHKH, WHTHOWTOPHI (PAKTOPOB POCTa, WHTHOUTOPHI KIETOYHOTO ITMKIIA,
(hepMeHTBI, THTHOUTOPHI TOTION30MEPa3bl, MOAU(DHUKATOPH OMOJOTHIECKON OTBETHON peaKIiy, aHTUTENa, ITUTO-
TOKCHHBI, aHTUTOPMOHBI, aHTHAHAPOTCHBI, MPETATCTBYIOIINE Pa3BUTHIO KPOBCHOCHBIX COCYAOB areHTHI, HHTH-
OUTOPHI KMHA3, MHTHOWTOP TIaH-KIMHA3BI WJIM HHTHOUTOp (hakTopa pocTa.

CoeIMHCHHS TI0 HACTOSIIEMY U300PETCHHIO MOXHO BBOJWTH B TeparneBTUICCKA 3()(HEKTUBHBIX KOJINYECT-
BaX B KOMOWHAIIMU C OJJHUM WJIHA OOJIee MPHUTOTHBIX IKCIUIUECHTOB, KOTOPBIC BHIOPAHBI M3 TPYIIILI, BKIIOYA0-
nield KyKypy3HBIA Kpaxmai, KapTodembHBIH Kpaxmall, KpaxMal M3 TalHOKH, KpaXMaJbHYI TAcTy, MpeIBapH-
TEJNBHO JKEIATHHH3UPOBAHHBIA KpaxMall, caxapa, )KeJIaTHH, IPUPOIHBIC KaMeIH, CHHTCTHUCCKUEC KaMEIH, allb-
THHAT HATpPUs, aJbTUHOBYIO KHCJIOTY, TparakaHT, TyapoBYIO KaMellb, IICJUTIONI03Y, STHIICIUTION03Y, alleTaT [ej-
JIFOJIO3BI, KATBIUCBYIO COJb KapOOKCUMETHIIIICIUTIONO03E], HATPUEBYIO COMb KapOOKCUMETHIIIICIUTION03EI, METHII-
HEIUTI0NIO3Y, THAPOKCHIIPOHIMETHIILEIUTION03Y, MUKPOKPHUCTAIUINIECKYIO [IEJUTION03Y, allIOMOCHINKAT MAarHHs,
TOJIMBHHIIIIAPPOIUIOH, TalbK, KapOOHAT KaJIBIHSA, ITOPOIIKOOOPA3HYIO IEIUTION03Y, JeKCTPaHbI, KAOJIUH, MaH-
HHUT, KPEMHHUEBYIO KHCIIOTY, COPOUT, arap-arap, KapOoHaT HATPHs, HATPHEBYIO COJIb KPOCKAapMEIIIO36I, KPOCIO-
BUIOH, MTOJIAKPWJIMH KaJMs, HATPHEBYIO COJb TVIMKOJIATA KpaxMaia, TJIMHBI, CTeapaT HaTpHs, cTeapaT KaJbIIHs,
cTeapaT Maraus, CTCapHHOBYIO KHCIIOTY, MHHEPAJIbHOE MAcilo, JETKOe MHHEPAIbHOE Macio, TIIUIEPHH, COPOHT,
MaHHHT, TTOJTHATHIICHIIIUKOJIb, IPOYNE TIMKOJIH, JaypUWICYIb(aT HATPHS, THIPUPOBAHHOE PACTUTEIBHOE MACIIO,
apaxmucoBOE MAclo, XJIOMKOBOE MAcIio, MOJCOTHEYHOE MACc0, KyHKYTHOE MAciio, OJIMBKOBOE MAacio, KyKypy3-
HOE MAaclio, COCBOE Maclio, cTeapaT IIMHKA, oJicaT HATPHs, dTHIIONEAT, STWLIAYPAT, JUOKCU KPEMHHUS H HX KOM-
OHMHAIHH.

B omHOM BapmaHTe OCYIIECTBIICHUS HACTOSIIETO M300pETeHUs mpepiaraercs crmocod mo mi.12 u 13 ¢op-
MYJIBI U300pETCHUS, TOTOJHUTEIHHO BKIIOYAIONIUI BBEICHUEC CYOBEKTY NOMOJHUTEIHFHOTO TEPANICBTHYCCKOTO
areHTa. J|OTOHUTENBHBIN TEpPaeBTUUECKU areHT BKIIOYACT MPOTHBOOITYXOJEBOE JIEKAPCTBEHHOE CPENCTBO,
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00e300IMBaroIIee CPEICTBO, MPOTUBOPBOTHOE CPEACTBO, AaHTHICIPECCAHT M MPOTHBOBOCIAIUTCIHLHBINA arcHT.
Kpome TOro JOMONHUTENBHBIN TEPANeBTHUCCKUI arcHT BKJIFOUACT Pa3JIMYHbIC WHTHOWTOpHI KuHa3bl Raf mim
naruoutoper MEK, mTOR, HSP90, AKT, PI3K, CDK9, PAK, nporennkunazsl C, kuHa3zsl MAP, kuHa3bI
MAPK nm ERK, 1 ero BBOASIT CyOBEKTY OJTHOBPEMEHHO C COSTMHEHUEM TI0 HACTOSIIEMY N300pETEHUIO.

Hampumep, no6asienne narnouropa kuHazsl MEK B komOuHanmy ¢ MHruOnTOpoM KnHa3el Raf mpuBoaut
K CYIECTBEHHOMY HHIHOMpoBaHMIO repenadn curHaia ERK w coOTBETCTBEHHO CHIDKaeT mposmdepanuio u
TpaHncopmaimio kKieTok. Tak kak nedenne uHrHONTOpoM MEK B OTHETEHOCTH IPUBOIUT K TOKCHIHOCTH, OT-
paHUYMBAOIIEH 03y B KIIMHUYECKOH MpakTHke, koMOmHarws naruoutopa Raf ¢ maruéuropom MEK npencras-
nsetT coboit Oonee 3dpdexTuBHYIO cTpaTeruro yedeHus. [Ipumepamu maruoutopoB MEK senstores AS703026
(EMD Serono), MSC1936369B (EMD Serono), GSK1120212 (GlaxoSmithKline), AZD6244 (Memorial Sloan-
Kettering Cancer Center), PD-0325901 (Pfizer), ARRY-438162 (Array BioPharma), RIDEA119 (Ardea Biosci-
ences Inc.), GDC0941 (Genentech), GDC0973 (Genentech), TAK-733 (Millennium Pharmaceuticals Inc.),
RO5126766 (Hoffmann-La Roche) u XL-518 (Exelixis).

B npyrom BapmaHTe mpeiararoTcss KOMOWHAIIMK U CIIOCOOBI JICUCHHS paka, BKIFOUYAIOIINE BBEJCHHE Tepa-
neBTHYecKN 3(p(PEeKTHBHOrO KOJIMYecTBa COCTMHEHHUS, KaK ONMHCAaHO B pasznene KpaTkoe m3iokeHHe CYIIHOCTH
HacTosmero n3obperenwus, (marnouTOp Raf) u o kpaitneit Mmepe omHoro mHruOUTOpa MpoTenHKNHA36I MEK.

Ecmu coepuHeHHs 1O HACTOAILIEMY H300PETEHHWIO BBOAST B KOMOWHAIIMM C APYTUMH JIEKapCTBEHHBIMH
CPeICTBaMH, TO JTO3BI OJTHOBPEMEHHO BBOJMUMBIX JIEKAPCTBEHHBIX CPEICTB M3MEHSIOTCS B 3aBHCHMOCTH OT THIIA
COBMECTHO BBOIHMMOTO JIEKAPCTBEHHOTO CPEICTBA, KOHKPETHOTO JICKAPCTBEHHOTO CPEACTBA, COCTOSHHUSA, ITOIJIe-
JKaIero JICYeHHIo, U T.11.

B HacTosmeM M300peTeHUH TaKKe MpeiararoTcs (apMaleBTHYeCKhe KOMOWHAIIMW, Hampumep Habop,
coJiepKaIuii (a) MepBBI arcHT, KOTOPBIA MPEICTaBIsIeT COOOW COCAMHEHHE IO HACTOSIIEMY H300pPCTCHUIO,
packpbITOE B IaHHOM OIHCaHUH, B cBOOOJHOM (opMme win B popMe papMarieBTHUECKH puemMiieMoit conu u (b)
M0 KpaiHel Mepe OJIMH TOTIOTHUTEIBHBIN areHT. Habop MOXKET BKIIFOYaTh HHCTPYKIIHIO IO IPUMEHCHHUIO.

TepmuH "coBMeCTHOE BBEICHHE", UCIIONF30BAaHHEIN B JAHHOM ONKCAaHHWU, 0003HAYACT BBEICHHUE BHIOpaH-
HBIX TEPaleBTHYCCKUX areHTOB OJHOMY TMAIMEHTY M BKIIFOYAET KypPCHI JICUCHHUS, COTIACHO KOTOPHIM areHTHI HE
00s13aTeNTbHO BBOAT OJITHAKOBBIM CIIOCOOOM HUTH B OTHO H TO YK€ BPEMH.

Tepmun "dapmarieBTHaeckass KOMOMHAIMSA", UCTIONH30BAHHBIN B TAaHHOM OIMCaHWH, 0003HAYAET MPOIYKT,
TIOJYYCHHBIA TIPH CMEIIMBAaHUH WM KOMOMHMPOBAHUHM HECKOJIBKUX aKTHBHBIX MHTPEIHCHTOB, M BKIIFOYAET KakK
(bukcupoBaHHBIE, TaK U HEPUKCUPOBAHHbIE KOMOWHAITUN aKTHBHBIX areHTOB TepMuH "(QUKCUpOBaHHAsS KOMOH-
Harus"' 0003HAYaeT, 9TO aKTHUBHBIC MHTPEIUCHTHI, HATIPUMEP COSAMHEHHUE 10 HACTOSIIEMY M300PETEHHIO U CO-
BMECTHBIN areHT, BBOJIAT MAIMEHTY OJHOBPEMCHHO B BUJIC €IMHOM JiekapcTBeHHOH (opMmbl. TepmuH "HeQukcH-
poBaHHas KoMOWHAIWsa" 0003HAYACT, YTO AKTUBHBIC WHTPEAWCHTHI, HAPHUMEP COCIAWHCHHE 10 HACTOSIIEMY
M300pPETECHUIO ¥ COBMECTHBIN areHT, BBOIST MAIMCHTY B BHJIC OTACIBHBIX JCKAPCTBCHHBIX ()OPM OJTHOBPEMEHHO
WIX TIOCJICAOBATEIFHO 0€3 KaKuX-Tr0O0 OTpaHWUYCHHUHA MO BPEMEHH, IPU 3TOM TAKOE BBEICHHE OOCCIICYMBACT
TEpaneBTHYCCKU d(PPEKTHUBHEIN YPOBEHb 000MX COCTUHECHUHN B OpraHm3Me nanueHTa. [locnenHuil BapuaHT Tak-
K€ MOYKHO HCIIONB30BaTh i1 KOMOWHHUPOBAHHOW TEpAIUM, HATIPUMED, TIPU BBEACHUH TPEX MK OOJIee aKTHB-
HBIX ar€HTOB.

Cnoco0bI moJIy4eHUsl coeIMHEHUI 10 HacTos L eMy H300peTeHHI0

B macrosmem n300peTeHNH TaKke MPeIaraloTcs CIIocoObl TOTYIeHU COSAMHEHUH 110 HACTOSIIEMY H30-
Opetenuto. Ilpy mpoBeAeHUN OMHCAHHBIX PEAKINil MOXET BO3HHKHYTH HEOOXOIMMOCTH 3aIlWINATh PEaKIHOH-
HOCITOCOOHBIE (PYHKITMOHAIBHBIEC TPYIITBI, HATPAMEP THAPOKCUTPYIIITY, aMHHOTPYIITY, UMHHOTPYIILY, THOTPYII-
My WM KapOOKCHIIBHBIC TPYIIBI, €CIH YKa3aHHBIC TPYIIIEI JODKHBI COACPIKATHCS B KOHEYHOM TPOIYKTE, C IIe-
JIBIO MCKITFOYHTH WX YYaCTHUC B peaknusax. [ BBeICHUs MCIOIB3YIOT U3BECTHHIC HA MPAKTHKE MPUTOHEIC 3a-
IIUTHBIE TPYNIIBL, cM., Hanpumep, T.W. Greene u P.G.M. Wuts, "Protective Groups in Organic Chemistry", John
Wiley and Sons (1991).

Coenunenus GopMyIbl I, COOTBETCTBYIOIINE COCTUHEHUSAM 110 HACTOAIIEMY U300pPETEHUIO, MOKHO TOTY-
4aTh, KaK MOKa3aHO HIKE Ha cxeme 1.

Cxema |
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rae Ry, Ry, R;, Ry Rs, R; u Y BoIOHparoT Tak, 4To0BI coeuHeHHS (GOPMYITEI | COOTBETCTBOBAIH COCIHHE-
HUSM TI0 HACTOSALIEMY H300peTeHmo, a P 0003HaYaeT NpUroAHyIo 3aIluTHYIO rpymmny (Hanpumep, MEM, MOM,
SEM, R4;SO, u 1.11.), M 0003Ha"aeT yXoAsmyro rpynmny (HampuMep, XJjaop, OpoM, HOA, METaHCYIh()OHMIOKCH,
apa-ToJIyoaCyabGOHMIOKCH U T.11.). CoenmuHeHre GOpMYIIbI I, COOTBETCTBYIOIIEE COCTMHEHHUIO TTO HACTOSIIEMY
M300pETEHUIO, MOXHO TIOJy4aTh IMOCJE yAajJeHHs 3alluTHOW Ipynnsl P B coenuHeHnn GopMyIibl 2 (Harmpumep,
npu 00pabOTKe CHIIBHOM KUCIOTOH, TaKOW KaK COJISHASA KHCIOTa, B IPOTOHHOM PAacTBOPHTENE, TAKOM KaK MeTa-
HOJI WM BOoJa, mpudeM P o6o3nagaeT rpynmy MEM, MOM wim SEM, win nipu 00paboTke BOAHBIM HITA METa-
HOJIGHBIM PAacTBOPOM KapOOHAaTa HATPHS WM KalHsd, HE0OA3aTeNPHO B MPUCYTCTBHH COPACTBOPHUTENS, TAKOTO
Kak ToiryoJ, mpuueM P o6o3Hadaer BTopyro cynbhoHmsHyto rpymry RySO,).

CoenuHeHHsT GOPMYITBI 2 MOKHO TOTYYaTh MPH B3aUMOJICHCTBUU COCAMHCHUS (OPMYIBI 3 C aIKUITUPYIO-
UM areHToM Qopmyssl 4 B mpurogHoM pactopurene (Hanpumep, JM®PA, IMCO u T.1.) ¥ B IPUCYTCTBUH
MPUTOAHOTO OCHOBaHUS (HampuMep, KapOoHaTa KaJus, TUAPUAA HATPUS U T.I1.). Peakiuro mpoBOIST Mpu TeMIIe-
patype oT npubmau3utenbHo 0 1o mpubausutenbHo 150°C B TedeHune MpuOIH3UTENLHO 24 9 10 TTOJTHOTO 3aBep-
nieHus. PeaklinoHHYI0 cMech 3aTeM HeoO0s3aTeIbHO 00padaTHIBAIOT B YCIIOBUSIX YAAJICHUS 3alIUTHBIX TPYIIIL

Coenunenust Gpopmyisl I, COOTBETCTBYIONINE COSIMHEHUSAM IO HACTOSIIIEMY H300pPETEHHIO, MOXHO TaKXKe
MoJTy4aTh, KaKk MoKa3aHo HUKe Ha cxeme II.

Cxema II

R,50,Cl
(6)

—_—

rae Ry, Ry, R3, Ry, Rs u Y onpenenenst Boime. Coenuaenust GopMysibl [, COOTBETCTBYIOIINE COCAMHCHUSIM
MO HACTOSIIEMY H300pPETCHUIO, MOXKHO MOJTYYaTh MPU B3aUMOJCHCTBUU coenuHEHHUS (HOpMYIBI 5 ¢ cynbdoHH-
pyroImM peareHToM (GopMyJbl 6 B MPUCYTCTBUH MPUTOIHOTO OCHOBAHHSA (HAIIPUMEp, MHPUINHA, TPUITAITAMU-
Ha, 4-(N,N-1uMeTHIaMUHO )TUPUINHA U T.I1.) B PUTOJHOM PacTBOpHUTENE (TaKOM KaK MHPUAWH, TUXJIOPMETaH,
2-metunTT'® u 1.11.). Peakiuro mpoBoasaT npu temnepaTtype ot npudimsurensHo 0 o npudiansntensao 100°C B
TEeYeHHE MPUOIU3UTEIHHO 24 9 IO TIOJHOTO 3aBepIIeHUs. PeakIMOHHYI0 CMeCh 3aTeM Heobs3arenbHo oOpabda-
TBIBAIOT B YCIIOBHSIX YAAJCHHS 3aIIUTHBIX TPYMI. B HEKOTOPHIX cirydasx CyIb(QOHUPYIOMINN pearcHT MOXET
BCTYNAaTh B PEAKIMIO JBAXIBI C 00pa3oBaHUEM OHC-CYIb(OHHIHLHOTO MPOW3BOAHOTO. B 3TOM citydae Owmc-
CyIb(HOHMIBHOE TIPOU3BOAHOE MOYKHO TIPEBPATUTh B COeTUHEHHE (POPMYITBI a MPH 00pabOTKe MPUTOTHBIM OCHO-
BaHUEM (HaIpuMep, THAPOKCUIOM HATPHUS WM KaJis WM KapOOHATOM HATPHUS WIIHM Kajus) B IPOTOHHOM pac-
TBOPHUTEIIC, TAKOM KaK METAHOJI WIH BOJA, HEOOS3aTEIEHO B MPUCYTCTBUU COPACTBOPUTEIIS, TAKOTO KaK TOIYOJ
nu 2-Metun TT'®. Peakuuto mpoBOIT TipH TemMIepatype oT npuoimsutensHo 20 mo npubnusutensHo 100°C B
TEYCHHUE MPUOIM3UTENBHO 24 9 IO TIOJTHOTO 3aBEPIICHUS.

Coenunenus GopMyIbl I, COOTBETCTBYIOIIKE COCTUHCHUSAM 110 HACTOAIIEMY U300PETEHUIO, MOKHO TONY-
4yaTh, KaK Moka3aHo Huxe Ha cxeme [11.

Cxema 11

Ry
rae Ry, Ry, R;, Ry, Rs 1 Y onpenencnsl Boime, Rsy 0003Ha4aeT yxosiryro rpynmny (HampuMep, 1o, Opom,
XJIOp, TpU(TOPMETAHCYTH(POHWIOKCUTPYIITY | T.I1.), K&XKABIA U3 paaukaioB R' Moxer 0003HayaTh, HaImpuMep,
BOJIOPOJI, METHII U T.II. WITU JIBE TpymIiel R' BMecTe 00pa3yroT UKInYeckuil 0opoHaTHbIH 3¢up. Kaxxnas usz nyx
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rpymn Rgy 0003Ha9aeT BOJOPOJ WIIK JABE TPYIIBI Rgy BMecTe 0003HAYAIOT IPUTOTHBIC a30T-3AIMUTHBIC TPYIIIIBI
(manpumep, onHa U3 rpynm Rgy 0003HagaeT Bomopo, a apyras rpymnmna obosnavaet rpymny BOC). Coennnenue
(hopmynsl [, COOTBETCTBYIOIIEE COSANHEHUIO TI0 HACTOSIIEMY H300PETEHUIO, MOXKHO ITOJTydaTh MPH B3aUMOCH-
CTBHH COCTUHEHUS (GOPMYIBI 7 ¢ coeAnHEHHEM (OPMYITBI 8 B PUCYTCTBUH IIPUTOJHOTO KaTalu3aTopa Ha OCHO-
Be MEPEXOHOTO MeTaiua (Hanmpumep, Tetpakuc(tpudenmidochunnammaamii)(0) nau PACl,(dppf), B mpurogaom
pacTBopuTene (HarpuMep, TUMETIIOBBIN A(Hp, AUOKCAH, TOIYOJI, TAHOI U T.II.) M B IPUCYTCTBUH IIPUTOTHOTO
OCHOBaHUs (Hampumep, 6€3BOTHOTO KapOOHATa Kajus WM BOJHOTO pacTBopa KapOoHAaTa HAaTpus M T.I.). Peak-
U0 TIPOBOAT MPH TeMIepaType oT npudamsutensHo 20 no npudmmurenpro 120°C B TeueHHe NPUOITH3UTENb-
HO 24 9 JI0 MOJIHOTO 3aBepIIeHHS. 3aTeM PEaKIMOHHYI0 CMECh HEOO0s3aTeIbHO 00pabaThIBaloT B YCIOBUAX ya-
JICHWS 3aIIUTHBIX TPYIIIL.

Coenunenne GopMyIel 1 Takke MOXKHO MONTYYaTh B YCIOBHAX, aHATOTHIHBIX peakiyn Cy3yKd, MPH 3TOM
coennHeHue (HopMyIisl 7 B3aUMOAEHCTBYET ¢ coelMHeHHeM (opMyJIbl 8a 1 00pa3yeTcs coetuHeHne GopMyis 9.
IMocne ymaneHus 3alMTHBIX TPYII Rgg peakium cynbQoHUpOBaHHS, KaK MOKa3aHO Ha cxeme I, momydarot co-
eauHeHue hopMmyIsl la.

Crienanucty B JaHHOW 00JIACTH TEXHUKH MPEJCTABISICTCS OUYCBUIHBIM, YTO MOXKHO HCIOJIB30BAThH APYTHE
peaxmy KOHICHCAITNH METaJUIOOPTaHMYECKIX COeNMHEHNH B MPUCYTCTBUH PEareHTOB Ha OCHOBE OJIOBA (peax-
st Ctriuie) wim uHKa (peakius Herumm) BMecto peakiun Cy3ykd B IPUCYTCTBHH PeareHTOB Ha OCHOBE 00-
pa, nokazanHoi Ha cxeme III.

Coeaunennst GopMyIbl 7 MOTyYaroOT, Kak TOKa3aHo Ha cxeme [V.

Cxema IV
N= N= p
M/A\N / Rsp RiNH; R1HN/L\N Rso
10 7
a o ! N
N N

R; Rs

(1) @)

B atom ciydae M o003HavaeT yxosIIyIo ITpymiy (HanpuMep, Xjaop, OpoM, HoJ, METaHCYIb(OHWI U T.I1.),
Rso 0003HauaeT yxoasuyro rpymnmy (Harnpumep, noj, 6pom, XJop, TpuTOpMeTaHCyIb()OHUIOKCUTPYIITY H T.11.),
a R; onpenenen Boime. Coenuaenne GopMyIIbl 7 MOKHO HOJTydYaTh MPH B3aUMOJICHCTBUH COJIEPIKAIIEro aMUHO-
rpynmy coeauaerus Gopmyibl 10 ¢ coenuaennemM Gopmyssl 1 1. Peakuro mpoBOAsIT B MPUCYTCTBUH MIPHUTOTHO-
TO OCHOBaHUS (HampuUMep, TPUITHIIAMHIHA, KapOOHaTa Kalug ¥ T.II.) B PACTBOPUTENE, TAKOM KaK M3O0IPOIIAHOM,
JAMCO, NMP unm nuokcal, Ipu TeMIeparype oT NpHOIu3uTensHo 25 no npubdiamusutensao 120°C. B Hekoro-
PBIX cIydasx MPOBOAAT JaJIbHEHIIINE TIpeBpalieHrsi BBEISHHOW Tpynmbl R; ¢ 00pa3oBaHneM KOHEYHOU Tpedye-
Mo# Tpymisl R;.

Coenunennst GopMyibl 11a, KOTOpble BKIFOUYEHBI B TIOATPYIITY coeauHeHui ¢popmyisl 11, rae M o6o3Ha-
YgaeT METaHCYIb(POHWI, ITOTyYaloT, KaK IMOKa3aHo Ha cxeMe V.

Cxema V
ey 0 o
f\‘N 3 s N/:[’GN . Nc\/EN\ﬁ\S/
oSN ) 18

a7)

IIM®A, IMA S

Nt e L
g N N o — $7 N A
\ N

4 NH

(18)

LN / \\N R,
(13) Ry (12) R (113)

rne R; u Ry onpenenens! Beime. Coequnenne Gopmynsl 11a momaydaroT mpu B3anMOJICHCTBUN COETUHEHHS
¢dopmynsl 12 ¢ npUrogHOI OKUCINTENBHOW CHCTEMOH (HarpuMep, MeTaxJopepOeH30HHast KUCIOTa B TUXJIOP-
MmeraHe, wim cucrema Oxone™ B BOJHOM pacTBOpe METaHONA W T.II.) TPH TEMIEparype OT MPUOIM3NUTEIHHO
-78 no nmpubmmzurensHo S0°C. Peakuuro MpoBoAsT B TeueHHE 24 4 0 MMOJTHOTO 3aBEPIICHHS.

Coenunenne Gpopmyisl 12, rie Rsy 0603Hagaer xi10p, OpoM WiIM MO, B CBOIO OYepe/Ib MOIyYaroT IIpU B3a-
uMozeiicTBuN coequHeHMs (hopMyIel 13, comeprKamero aMHHOTPYIINY, C TIPUTOAHBIM JHA30TUPYIOLINM pearcH-
TOM (HampHUMep, a30TUCTas KUCIO0Ta B KOMOMHAIMH C rasioreHuaoM Mean (1), n30aMUITHUTPUT B KOMOMHAIIAH C
noauaoM/MetuneHuoguaoM Mean (1), N30aMUITHUTPUT B KOMOWHAIIMHU ¢ TPUPTOPUAOM OOpa, HOAOM, HOTUIAOM
KaJiusl B alleTOHUTPHJIIE U T.11.). Peakiuio mpoBOIAT MPHU TEMIIEpAType OT MPUOTU3UTENBHO O 10 IPUOITH3UTEINh-
HO 80°C B TeueHne oT NpUOIN3NTENBHO | 10 MPUOTU3UTENHHO 6 U 10 MOJTHOTO 3aBEPIICHHSI.

Coenunenre Gopmynsl 13 MONMy4ar0OT MPU B3aWMOJCHCTBUM coeanHeHHus (Gopmynsl 14 ¢ coeanHEHHEM

z
4
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(dhopMmynbl 3, Kak TTOKa3aHO Ha cxeme 1.

Coenunenne GopMynbsl 14 moiaydaroT DUKIN3alyeil eHaMUHOHUTpHIIA (GOpMYIIBI 15 B IPUCYTCTBUY THIIpa-
3WHA WM COJIM THApPa3WHA B MPUTOAHOM pacTBOpUTENe (HampuMep, B 3TaHOJIE U T.IL.). Peakiuro mpoBoIsT mpH
TeMIiepaType oT npuoau3uTensHo 25 1o npubmmsurensHo 100°C B TeueHne oT mpuOIM3uTeNsHO 1 9 10 npudam-
3UTENHHO 24 4 JI0 TIOJTHOTO 3aBEPIICHHUS.

B npyrom Bapumante coemuHeHue (GopMyibl 13 momydaroT u3 coemuHeHUS (GOpMYIBl 15 B OAHY CTaIUio
TIPU B3aUMOJICHCTBUU COeTUHEHMsS] POopMyIbl 15 ¢ MOHO3aMemeHHBIM Tuapa3nHoM R;NH-NH,. Peakiuto mpo-
BOJIAT TIPU TEMIIEpaType OT MPUOIM3UTEIBHO 25 10 npubnusutensHo 100°C B TeueHHE OT MPUOIM3UTEIBHO | U
JIO TIPUOJTU3UTENHHO 24 1 10 MTOJIHOTO 3aBEPIICHUSI.

Coenunenne GopMyIsl 15, B CBOIO ouepeib, MOJIYyJaloT TPU B3aUMOIECHCTBUN coeTMHEHUS PopMyisl 16 ¢
JAM®A-numeTrIanieTanseM Wik peareHToM bpenepeka HeoOs3aTeIbHO B MPUCYTCTBUU COPACTBOPUTES, TAKOTO
kak IM®A, npu temneparype oT npubausutesnbao 50 po npubnmsutensao 150°C. Peakiuio mpoBOIsT B Teue-
HUE OT MPHUOIM3UTENHLHO 1 10 MPpUOIM3UTENHHO 24 9 10 TIOTHOTO 3aBEPIICHHUS.

Coenunenne GopmMyisl 16 moxydaroT nmpu obpaboTke coequHeHHs (OpMYJbl 17 MPUTOIHON KHCIOTOH
(HanpuMep, mapa-ToTyoJICyIb(MOKHUCIOTOH U T.11.) B IPUTOHOM HHEPTHOM pacTBOpUTENE (HapUMep, TOIyoJIe 1
T.mM). Peakiuio mpoBogsAT mpu TemrepaType ot npuoimsurensHo 50 no npubnusurensHo 120°C B TeueHue ot
NpUOIM3UTENHHO | 10 NPUOIN3UTENEHO 24 4 10 TIOJTHOTO 3aBEPLICHUS.

Coenunenne ¢GopMmynsl 17 moirydaroT Hpu B3aUMOJCHCTBHH 4-XJ0p-2-(METHUIITHO)TUPUMHINHA C TPET-
OyTWJILMaHOALIETaTOM B NPHCYTCTBUHU NPHUIOAHOTO OCHOBAHMS (HampuMep, TMApHUIA HATPUS H T.II.) B MPUTOJ-
HOM pactBopurene (Hanpumep, JJMCO u T.11.) pu TemiiepaType OT NPHOIU3UTENHHO 25 10 NPUOIH3UTEIHHO
80°C. Peakuuio mpoBOAAT B TEUCHUE OT NMPHOJM3UTENBHO | 9 10 mpUOIM3uTENbHO 24 9 10 MOJHOTO 3aBeplie-
HUSL.

Coenunennst Gopmyisl 11b, KoTopble BKIIOYEHBI B MOATPYIITY coequHeHui ¢popmyisl 11, roe M o6o3Ha-
YaeT raJioreH, MoJy4yaroT, Kak Mmoka3zaHo Ha cxeme VI.

Cxema VI

i R:M
s,
N

(3}

" NC.__CN
E NG.. [CN \[ N'R" - Z/_-\(N
Hh‘J R" + rld’ .R 1 N -
" R,

Rr (29 (28) @n 25 R,
o] [s} o]
—%(NHZ — Rsg j Rso
i ?\_( Ma,N
. /N R ! N e 7 N
N N N
{24) Rr 2y B (22} Ry
N==
HN—G
N/S__(Rso
3 _— .
lN,N
@y R
Nz
Ho—4 4
N
! N
N
21 Ry

rae R; u Rsq onpenenenst Boime. Coequaenne ¢popmyisl 11b, Tme M 0603HadaeT rajoreH, MoaydaoT Mpu
B3aMMOJeHCTBUM coearHeHnus Gopmynsl 20 ¢ MPUTOTHOW MUA30THPYIOMICH CHUCTEMOW (HampuMep, a30THCTas
KHCIIoTa B KOMOWHammu ¢ rTamoreHuaoM wMeau (I), HuTpuT HaTpus B KOMOMHAIMM C Tiapa-
TOJIYOJICYTB(HOKUACIOTON M HOAUIOM Kaiwsl). Peakiuio mpoBoJsAT Mpu TemrepaType oT nmpuoiam3utensHo 0 1o
npubmm3uTesibHo 80°C B TeueHUe OT MpHONMM3UTENHFHO 1 0 MPUOTU3UTENBHO 6 4 IO TIOJHOTO 3aBepiieHus. B
JIpYyroM BapHaHTe Ipu o0paboTke coenuHeHus GopMyisl 20 AMa30THPYIOIIUM areHTOM (HarpuMmep, HUTPUTOM
HaTpus U T.I1.) B IPUCYTCTBUU KapOOHOBOW KHCJIOTHI (HapUMep, TPU(TOPYKCYCHOH KHCIOTHI U T.II.) IIPH TEM-
neparype ot 0 1o 40°C B Teuenue ot npubau3nuTenpHo 0,5 9 10 MpuOIM3UTENHEHO 6 9 ¢ TIocIeayomieii 00padoT-
KOW BOJIHBIM PacTBOPOM OCHOBaHHMs (HaIllpuMep, BOAHBIM PAacTBOPOM KapOOHaTa Kaius W T.II.) MOJYYaroT CO-
enuHenue Gopmynsl 21 (ykazaHHOE COEAMHEHUE MOXKET CYNIECTBOBATh B BUE TayTOMEpHBIX Gopm). [Ipn obpa-
60TKe coeanHeHUs GopMyIIbl 21 XJIOPHUPYIOIIMM areHToM (Hampumep, okcuxiaopuaoM ¢ocdopa u T.11.) Heobs13a-
TEJNBHO B MPUCYTCTBUH OCHOBAHHS, TAKOTO Kak N,N-IMMETHUIAHWINH WIH JUH30NPONHIITHIAMAH, U HEOOs3a-
TEJNBHO B MPHUCYTCTBUN MHEPTHOTO PACTBOPHUTEIS, TAKOTO KaK alleTOHUTPWII MM TOIYOJI, M JOOABKH, TaKOH Kak
JAM®A, npu temniepatype ot npubmmsutenasHo 50 no npubnusurensHo 110°C B TeueHune ot npuOIM3nTEIsHO 1
JIO IPUOIU3UTENBHO 72 |, TIOMydJaloT coenquHeHue Gpopmyisl 11b, rae M obo3HagaeT xJyop.

Coenunenne Gpopmyisl 20 MOJIyYaoT, B CBOIO OYepeb, PH B3aUMOJICHCTBUU coennHeHusT Gopmymsl 22 ¢
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TYaHUJIMHOM WJIH COJIBIO TyaHUIWHA (HAIPpUMEp, TYaHHUIUHXIOPHIOM I T'yaHUAHHKapOOHATOM) HEOOsI3aTeIh-
HO B NPHUCYTCTBUU OCHOBaHUs (HampuMep, THAPOKCUAA JIUTUS | T.N.) B MPUTOJHOM pacTBOpHTENE (Hampumep,
BTOpOyTanona, NMP u 1.11.) nmpu temnepatype ot npubimsutensHo 50 go npudausurensHo 180°C B TeueHue ot
NPUOIM3UTENBHO 2 10 IPUOIU3UTENBHO 48 |.

CoenuHenre GopMynsl 22 TMONYYarOT TPH B3auMoAeHcTBHH coenuHeHus ¢opmynbl 23 ¢ IM®DA-
IUMETHIIAIleTalleM I peareHToM bpenepeka, HeoOs3aTeNnbHO B MPUCYTCTBHH COPACTBOPHUTENS, TAKOTO Kak
AM®A, pu temneparype ot npudausuresnsHo 50 go npubamsutensHo 150°C. Peaknuio mpoBOAAT B TeUCHHE
OT NMPUOITU3UTENBHO | 10 MPUOTU3UTENBHO 24 9 710 MOJHOTO 3aBEPIICHUS.

Coenunenne Gopmyasl 23, Tae Rsy 0603Ha"aeT xj1op, 6poM WM MO, TIOTYUYAIOT MPH B3aMMOJICHCTBUH CO-
equHeHus Gopmynsl 24, comeprKaliero aMHHOTPYINTY, ¢ TMPUTOAHONW TUA30THPYIOIMIEH CHCTEMOW (Hampumep,
a30THCTass KHUCJIOTa B KOMOWHammu C TrayjoreHugoM wmeaum (I), HUTpUT HATpUS B KOMOWHAIIMA C Tapa-
TOIYOJICYIb(POKUCIOTON M MOAUAOM KajHs WM M30aMUJIHUTPHUI B KoMOMHamu ¢ tpudrtopun 6opa-TI'd, no-
JIOM, HOJIUJIOM KaJIMs M alleTOHUTPHIOM). Peakuuio nmpoBoasT npu temmepaTtype ot npubdiusurensio 0 1o npu-
ommsutensHO 80°C B TeUeHHE OT MPUOIU3UTENBHO | 10 IPUOIU3UTENBHO 6 U 10 TIOJTHOTO 3aBEPIICHHUS.

Coenunenne ¢popmyiisl 24, B CBOIO 04Yepeib, MOMYJalOT IPH B3aUMOJICHCTBIN COSANHEHUS (GOPMYIIBI 25 C
METaJUIOOPTaHMYCCKUM COCTUHECHUEM, TAKIM KaK MCTHJUTUTHIA, KOMIDIEKC METHJUTUTHA-OPOMUJ JTUTHUS WU Ta-
JIOTCHU]] METWIMATHUS, B MHEPTHOM pacTBOpHTEINE, TakoM Kak TI'®D, adup wiu muKI0NpOomuIMeTHIIOBEIH 3dhup,
pu TeMriepatype ot npubausutenbao 0 mo npubnmutensao 100°C ¢ mocnenyromeld 00padoTKOH BOAHBIM pac-
TBOPOM JUIsl OCTAHOBKHM peaKInK. Peakiuio MpoBOAAT B TEUEHHUE OT MPUOIM3UTENBHO 2 10 TpUOIM3nTeasHo 48 4
JI0 TIOJTHOTO 3aBEPLICHHUS.

Coenunenre GopMymbsl 25 MONMYYarOT MPU B3aMMOJCHCTBUM coeAMHEHHS (DOpMyIBl 26 ¢ COSAMHEHHUEM
dhopmyel 3, kak okazaHo Ha cxeme [. B npyrom BapuanTte coenuHeHue GOPMYIIBI 25 TIOTYYaroT U3 COSTUHEHUS
dhopmyner 27, tae obe rpymmsl R" BMecTe 00pa3yroT YyBCTBUTENBHYIO K KHCIIOTE 3alIUTHYIO TPYIITy (HampuMep,
WMUH, TaKOH Kak OSH3WIIUICH, WU KapOamaT, Takoi Kak TpeT-OyTuikapOamart). Peakiyio poBoaaT mpu obpa-
0oTke coeamHEeHHUS GOPMYIIBI 27 BOAHBIM PACTBOPOM KHCIOTHI (HampuMmep, KOHIIEHTPHPOBAHHON COJITHON KH-
CJIOTHI | T.II.) B pacTBOPHUTENE, TAKOM KaK 3TaHOJI, TPH TEMIEepaType OT MPHOIH3UTEIHLHO 25 10 PUOITH3UTEINh-
HO 100°C. IIpeanoururensHO aBa pagukaia R" BMecTe 00pa3yroT HMHH, TAKOW KaKk OCH3WIIHICH.

Coenunenne ¢popmyiisl 27, B CBOIO 04Yepeib, MOMYJalOT IPH B3aMMOJICHCTBIN COSANHEHUS (GOpMYIIBI 28 C
coenuHenueM Qopmyisl 29, mpudeM aBe rpymisl R" BMecte 00pa3yloT YyBCTBUTEIBHYIO K KHCJIOTE 3aIUTHYIO
rpymmy (HampuMmep, UMUH, TaKOW KaKk OCH3WIHICH, WM KapOamar, Takod Kak TpeT-OyTuikapbamar). Peaknuto
MPOBOJIAT B pacTBOPHTEIIE (HAIIPHMED, B TOJIYOJIe, METaHOJIE MIIM 3TaHOJIE) IPU TEMIEpaType OT MPUOIH3UTEIb-
HO 25 no npubmmurensHo 120°C, HeoOs3aTenbHO B MPUCYTCTBUU KaTadu3aTopa, TAKOTO KaK AMMETHIAMUHOIIN-
PHUIMH, B TEYEHHE OT NMPHOIM3UTENBHO | 4 10 npubim3uTensHo 24 4 10 MOJTHOTO 3aBepuieHus. Heobs3aTensHo
peaxuuio IpoBOJST B MHEPTHOM pacTtBoputese (HanpumMep, TT'®D u T.1.) B MpUCYTCTBUU OCHOBaHUS (HapUMep,
H-OYTHJUTUTHUS U T.II.) IPH TeMIlepaType OoT MpuOIu3uTesbHO -80 10 npubnmuzntensHo 25°C B Te4eHUE OT NpH-
6mmurensHo 0,5 1o npubnusnTensHo 12 4.

Coenunenne Gopmyssl 29 mosrydaroT ¢ HCIOIL30BaHAEM U3BECTHBIX B JAHHON 00JACTH TEXHUKH METOIHK.
Hampumep, coenqunenne hopmynsl 29, rae nse rpymmbsl R" BMecTe 00pa3ytoT OCH3WIHICHOBYIO TPYIITY, TOY-
YaloT TPU B3aUMOJEHCTBUHM OCH3alIbAeTHa ¢ MOHO3aMeIIeHHbIM ruapasuaoM R;NHNH,, B pacTtBopurterne, Ta-
KOM KaK 3TaHOJ WJIM TOIYOJI, B TeUEHUE OT MPUOIMU3UTEIHHO 1 10 MPUOIU3UTENBHO 24 9 TIpHU TeMIepaType OT
npuban3nTensHO 25 o npubamsutensHo 120°C. B apyrom BapuaHTe PeakIMIO MPOBOASAT C MCIIOIb30BaHUEM
MOHO3aMEIIEHHOH CONY THApa3uHA (HalpuMep, THAPOXIOPHIA WIIA OKcajlaTa u T.I.) B IPUCYTCTBUU OCHOBAaHUS
(Hampumep, arieTaTa HATPUSI WU TPUITHIIAMUHA).

Coenunenns GopMynsl 8 1 8a MomyJaroT, Kak okaszaHo Ha cxeme VIIL

Cxema VII
Ra
Rj R3 ‘T
Y Y. H R
R, o NH, Ry /4 \Z_N\ Q R, /___ N R,
- — B o T, 00
R R; - O R'O-5
M 5 M -
(51) (50) (8)
R3 Rgg
Ry Rgg Y /
2N / Ry~ N,
R _ N\RQ[ — P N Rgp
B Rs
R, R'O
M 5 \OR‘
150a) (8a)

rae Ry, Rs, Ry, Rs m Y onpenenensl Beitie, M 0003Ha4aeT yXOAAIIYIO TpyMIy (Hampumep, Hoj, OpoM,
XJIOp, TPUPTOPMETAHCYIH(DOHIIOKCUTPYIITY U T.I1.), TPHYEM KaKIBIH paaukan R' moxer 0003HayaTh, HANPH-
Mep, BOJIOPOJI, METUII U T.IL., HJTH JIBE TPYIITEI R' BMecTe 00pa3yIoT IUKINYecKuil 00poHaTHBIN d¢up. J[Be rpym-
mel Rgy Kaxkmas 0003HAYArOT BOIOPOM WIIM JIBE TPYMIBI Rgy BMEcTe 00pa3yrOT MPHUTOTHYIO a30T-3al[UTHYIO
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rpymnny (HanpuMep, oxHa rpynmna Ry, o6o3HauaeT Bogopon, a apyras obosnauaet rpynmny BOC). CoennHenus
¢dopmynsl 8 wiam 8a mosry4aroT mpH B3auMoeiicTBuM coeanHenus Gopmyisl 50 i Gopmynsr 50a cooTBeTCT-
BEHHO C TUOOPIPOU3BOIHBIM (HAIIpUMep, OuC-(MMMHAKOIATO)AUOO0p | T.1I.) B MIPUCYTCTBUHU MPUTOAHOTO KATaJIH-
3aTopa Ha OCHOBE Tepexoauoro Meramia (Hanpumep, PACl,(dppf)),) n mpuromgHoro ocHoBaHus (HampuMep, are-
TaTa KaJUA U T.1I.) B IPUTOJHOM PacTBOPHTENE (HapHMep, TOIyole, IHOKCaHe | T.I1.). Peakiuro mpoBoasT mpu
Temneparype ot npubimsutensHo 20 1o npudmusutensHo 120°C B TeueHHE 10 MPUONU3UTENBHO 24 4 10 TOJ-
Horo 3aBepmeHus Coenunenue Gopmyiasl 50, B CBOIO o4epeib, MOJIYJalOT MPH CYIb(QOHUIMPOBAHUHN COCIHHE-
HUs GhopMyitel 51, kak mokazaHo Ha cxeMe II. CrienuanucTy B TaHHOW OOJIACTH TEXHUKH MPEICTABISICTCS Ove-
BUJHBIM, 4TO coemuHeHUs ¢opmynbl 51 wim 50a, Hanpumep 3-6pomanmimHbl win N-BOC-3amumieHnsie 3-
OpOMaHWINHBI, MO’KHO TOJYYaTh Pa3IMIHBIMHU CIIocoOaMu, BKIIOYAsi, HO HE OTPAHWYIHMBASICH TONBKO MMH, OIIH-
canHele B pasznene "[IpuMeps!” Hibke.
Coenunenus ¢popMynsl 70 momydyaroT, Kak Moka3aHo Huxke Ha cxeme VIIL
Cxema VIII
HaN o H
jR; oH — . R%/OYN\RC\"” _

(74)
(73)

H
Rsb’om’n‘]/\Ns . Rm,’oj-"N\[/\NHz
O Ry . O Rgs
1y (70)

rne Rg, coorBeTcTBYeT Ry, Onpenenennomy Beime, a Rss BeiOpan u3 C;-C,anknia Wiy rajoreH3aMenieHHo-
ro C-Canknna. Coenuaenue Gpopmyisl 70 MoiydaroT MMpy B3aMMOJCHCTBHU coeauHeHust Gpopmynsl 71 ¢ mpu-
TOZHBIM BOCCTaHOBHTENIEM (HAalpuUMep, TUAPUPOBAHUE HaJl MajlaJieBbIM KaTaln3aTopoM H T.I.) B IIPUTOTHOM
pactBoputene (HanpuMep, STaHOJ WIJIM ITWIALETAT) MPU TEMIIEpaType OT NMPHOIU3UTENBHO 25 10 MPHOIU3H-
TeapHO 75°C B TeueHune oT npuOam3uTeNbHo 0,5 10 MpUOIU3UTENbHO 12 |.

Coenunenne ¢opmynsl 71, B CBOIO ouepenp, HOJNy4aloT B JBE CTaJWM, Ha MEPBOM CTAAWU IPEBpAIIAIOT
THIPOKCHIIBHYIO TPYIITYy B COCIMHEHUH (GOPMYIIBI 73 B MPHUTOAHYIO YXOMISIIYIO TPYIILY, a 3aTeM 3aMElIaloT ee
asua-aHnoHoM. Ha mepBoii cTaguu MCToNb3yoT TpuOpomMua Gocdopa wim MeTaHCYIbPOHUIXIOPUT B KOMOH-
HAaIlU{ C MPUTOJHBIM OCHOBAHMEM, TaKMM KaK TPHUATHIIAMHH. Peakiy MpOBOAAT B NPUTOTHOM PacTBOPHUTEIE
(HanpuMep, IUXJIOPMETaH W T.I1.) IIPU TeMIepatype oT npudmmsurensHo 0 no npubmmsurensHo 50°C. Ha BTo-
poli cTazny 3aMeIIeHHe MPOBOIAT C MCIOIB30BAaHUEM a3HIHOTO pearceHTa (HampuMmep, a3uj HaTpUSI U T.H.) B
MIPUTOTHOM pacTBopuTtene (Hanpumep, JIM®DA, [IMCO) npu temrieparype oT IpUOIH3UTENHLHO 25 10 MpuOIn-
sutenbHO 150°C. Peakimio mpoBOAAT B TEUSHHE OT MPUOIM3UTENBHO 1 10 MpuOIM3UTENBEHO 24 9 0 TOJHOTO
3aBepIIeHus. B Ipyrom BapmaHTe peaxifio MPOBOIAT B OJHY CTAIHIO MPH B3aUMOICHCTBUN COCITMHEHUS (QOp-
MyJel 73 ¢ hochuHOBBIM peareHToM (Hampumep, TpupeHmIPpochHrH U T.11.) B a30JUKapOOKCUIIATHBIM peareHTOM
(Hampumep, AMITUIA30AUKAPOOKCHIIAT U T.I.) B TMPHUCYTCTBUH a30THCTOBOJOPOJHON KHCIOTHI (0OpasyeTcs in
situ M3 a3uza, TAKOTO Kak a3uJl HaTpHs, ¥ KUCIOTHI). Peakiuio mpoBOIAT MpH TeMIlepaType OT NPUOIH3UTEIHHO
-80 o mpubnuzutenpHo 75°C B Te4eHUE OT MPUOTU3UTENBHO | 10 MPUOIU3UTENBHO 24 9 10 TOJIHOTO 3aBepIIie-
HUSL

Coenunenne GopMyIsl 73 TOJIy4aroT NMPpH B3aMMOJCHUCTBHU coenHEeHUs GopMyisl 74 ¢ XiophopMuaTom
(nanpumep, METHIXJIOPGOPMHUAT U T.I1.) WM B IPYroM BapUaHTE C aIKOKCUKapOOKCHIATOM, HalIpUMEp AU-TpPeT-
OyTriauKapOOKcHIaTOM. Peakiiio mpoBOIsIT B MHEPTHOM PAacTBOpHUTENE (HApUMeEp, AUXIOPMETaH U T.I1.) TIPH
TeMIieparype ot npubau3uTenbHo -80 10 mpubmm3uTensHo 25°C B TeueHHe OT MPUOIM3HTENRHO 1 10 TpuOIn-
3uTeNbHO 12 4 110 mosHOTO 3aBepuieHUs. HeoOs3aTeabHO HCIIONB3YIOT OCHOBaHME, TaKO€ KakK TPUATHIIAMHUH.
Peakmuro Takyke MOKHO TIPOBOJNTH B IBYX(a3HOH CHUCTEMe, COCTOAMIECH U3 Takux pacTBopurteneit kak TI'® wmm
JIUOKCaH M BOJHOTO PacTBOpa OCHOBAHWS, HAIIPUMEP BOJHOTO pacTBOpa OmkapOoOHATa HATPHs, IIPH TEMIEpaType
npubn3nTensHo 25°C B TeUeHHE OT MPHUOIM3UTENBHO 2 10 NpUOIN3NTEIsHO 16 U.

Coeaunenne Gopmynsl 70 Takke MOKHO TIOTydaTh, Kak TIOKa3aHO HIKE Ha cxeme [X.

Cxema IX
HN._ .~ .Rss
HzN\r"NH2 l:‘ N _
Ris o
N (76)
H
H 0N
Rab/O\er\(\N’RSE ———— Ra&’ T Y\NH?
O R H 0O  Rss
75 {70)

rae Rg, ompenenen Bhime, Rss BeiOpan u3 C-Cjanmkmna wim renorensamenieHHoro C,-Cjamkmna, a Rsg
0003HaYaeT NPUToTHYIO 3alUTHYIO IPYIILy, HanpuMep oeHzmnokcukapoonun (CBz). Coenunenue dpopmyist 70
MOJIYYaloT I0Cie YAAJICHHs 3allUTHON IPYIIBI B coequHeHnd GpopMyisl 75. Hanpumep, coenunenue Gopmyisl
70 moxydaroT IpH B3aUMOJCHCTBUM coeluHeHHus GpopMyisl 75, rae Rsq odo3nauaer Cbz, B mpuroaHoi Boccra-
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HABJIMBAIOIICH CHUCTeMe (HApUMep, THAPUPOBAHUEM HAJ MMaJUIQJAMCBBIM KATaTU3aTOPOM U T.II.) B MPHIOJHOM
pacTBopuTelie (HampuMep, STAaHOJ, METaHOJ, METHII-TPET-OyTHIIOBBIN 3(hUp WIIM ITUIIAICTAT) MIPH TEMIIEpaType
OT IPUOTU3UTEIBHO 25 o mpuOm3nuTeNsHO 75°C, HEOOs3aTEIBHO B MPUCYTCTBUU KUCIOTHI, TAKOW KaK COJISTHAS,
B TedeHue oT npudsmsurensho 0,5 1o npubmusurensHo 12 4. B apyrom BapuaHTe yJajieHue 3alUTHON TPYIIIIBI
MPOBOIAT IPU TpaHC(HEPHOM THAPHUPOBAHUH C MCIOIB30BAaHHUEM IPUTOIHOTO JOHOPa BOIOPOIA, HAIPHMEP My-
PaBBUHOM KHCIOTHI, opMuaTa aMMoHus win 1,4-nmkierexkcaanena. CoenquHenue GopMmynbsl 75, B CBOIO Ode-
penb, TOMYJaroT TPH B3aUMOACHCTBUN COSAMHEHU QOopMyIsl 76 ¢ xioppopmMuaToM (HapUMep, METHIXJIOP-
dopMmar W T.I.) WIM B JAPYrOM BapuWaHTe C  AJIKOKCHUKapOOKCHIATOM, HampuUMep JH-TPeT-
OyTHIIUKapOOKCHIIATOM. Peakiinio poBOAAT B HHEPTHOM PacTBOpPHUTENE (HApUMeEp, TUXJIOPMETaH | T.IL.) MPH
TemriepaType ot npubimsutensHo -80 no npubmusurensHo 25°C B TeyeHHe oT npubnm3nTensHo 1 1o npubnu-
3UTENHHO 24 4 710 TIoJHOTO 3aBepiieHus. Heobs3aTensHo 100aBISIOT OCHOBaHHUE, TaKOe Kak TPUATHIAMUH. Pe-
aKIMIO TaK)Ke MOYKHO NPOBOAMTH B ABYX(a3HOI cucTteme, coCTosIIel U3 pacTBOpUTENs, Takoro kak TT'd wmm
JIMOKCaH, ¥ BOJHOI'O PacTBOPa OCHOBAHMS, HAIPUMEP BOJAHOTO pacTBOpa OMkapOOHaTa HaTpws, IIPH TEMIIEpaTy-
pe npubimsutensHo 25°C B TeYeHHe OT MPUOIM3HTENRHO 2 10 npuOimsutensHo 16 4. CoemuHeHne GopMyIbl
76 TONMydYaloT NpW BBEACHHM 3AIIUTHOW IpyNIbl B coeanHeHUe (opMyisl 77. YCIIOBHS BBEICHUS 3alllUTHOM
TPYIIBEI BEIOUPAIOT TAKHM 00pa3oM, YTOOBI MOJYYHUTH MPEAMOYTUTECIHHO HIM B OCHOBHOM WHIMBHIYAaJTbHBIN
n3oMep coeauHeHus Gopmyisl 76. B npyroM BapuaHTe BEIOMpAIOT TaKMe YCIIOBHS, B KOTOPBIX CYIIECTBYET He-
3HAYUTEIbHAS BEPOSITHOCTh 00pa30BaHMsl HHAMBHUIYaIbHOTO H30Mepa coequHeHust GopMyIisl 77, WM OHA I10JI-
HOCTBIO OTCYTCTBYET, HO, TEM HE MEHee, coefnHeHne (GopMysl 76, MOKHO BBIACIHUTH C JOCTATOYHON CTETIEHBIO
YUCTOTHI ISl JAJBHEHIEr0 MCIONb30BaHus B cuHTe3e. CIOCOOBI MOTydeHHsI COSAUHEHHUS C TaKOW CTENECHBIO
YUCTOTHI BKIIOYAIOT KPHCTAJUIM3AIMIO CBOOOAHOTO OcHOBaHUS WiH conu. CoemauHenne GopMyinsl 76, e Rsg
o6o3nagaer Cbz, mosydaroT NMpu B3aUMOJCHCTBUU coennHeHuss Gopmynbl 77 ¢ OeHsmixnoppopmuaToM. Peak-
IIUIO TIPOBOJST B MHEPTHOM DPACTBOpHUTENE (HApUMEp, AUXJIOPMETAaH U T.II.) TPU TEMIIEpaType OT MPHOIH3H-
TenbHO -80 1o mpubnusuTensHo 25°C B TeYeHUE OT MPHOIU3UTENBHO 1 10 mpUOIM3nTensHO 24 9 10 MOJTHOTO
3aBepmreHns. Heo0s3aTebHO MCTIONB3YIOT OCHOBAaHUE, TaKOe KaK TPHATIIIAMUH. Peakinio Taxke MOXKHO Ipo-
BOAWTH B NIBYX(a3HOM cHUCTeMe, CoJepIKaIleld pacTBOPUTENb, Takoi kak TT'® wiu quoKcaH, M BOAHBINA pacTBOP
OCHOBaHHSI, TAKOTO KaK BOJTHBIA pacTBOp OMKapOOHATa HATpHA, PU TemrepaType npudinsutensHo 25°C B Te-
YEeHUE OT MPUOIM3UTENBHO 2 10 MpUOIM3UTENbHO 24 4. BMecTo cBOOOJHOTO OCHOBAHHUSI MOKHO HCIIOJIB30BAThH
COJIb coenuHEeHUS (hOpMYITBI 77 B KOMOWHAIIMY C OCHOBAaHMEM, TAKMM KaK TPUATHIAMHUH WU KapOOHAT HATPUSI.

Crnenpanucty B JTaHHOW 00JAacTH TEXHUKH IPEACTAaBISICTCS OYEBHIHBIM, YTO coeauHeHune (opmynsr 70
MOXET IPEJCTaBIISATh COO0H KaK MHANBUYaTbHBIN SHAHTHOMED, TaK M CMECh SHAHTHOMEPOB, M UTO COSANHEHHUE
¢dopmynst 70 B popMe MHIUBHIYAILHOTO SHAHTHOMEPA MOXKHO TIOJIYYHTh ITPH HCIIOJIb30BaHUU B KAaueCTBE HC-
XOHOT'O COEJIMHEHHSI COOTBETCTBYIOIIETO HHANBHUIYyaIbHOTO SHAaHTHOMEpa coeAnHeHus hopMyisl 74 nim 77.

[Tpumeps! oydeHus coeAnHEHMS GOPMYITHI I, COOTBETCTBYIONTNE COCTMHEHUSIM IO HACTOSIIEMY H300pe-
TEHWI0, IPUBEIeHBI B pasaeine "[Ipumepsr” HIDKe.

JlonoJHUTeIbHbIE CTIOCOOBI MOJIYUeHHUs COeIMHEHUIT 0 HacTosA L eMy H300peTeHHI0

CoennHEeHHE 10 HACTOAIIEMY H300PETEHHIO MOKHO TOTYy4aTh B BHAE (apMaIieBTUIECKH MPHEMIIEMOH KH-
CIIOTHO-aJTUTHBHOM COJIM MPH B3aMMOJEHCTBHH COEAWHEHHS B (popMe CBOOOTHOTO OCHOBAaHUS C (hapMarleBTH-
YeCKH TPUEMIIEMON HEOPTaHMYECKON WIIM OPTaHWYECKOW KHCIOTOW. B apyrom BapuaHTe (apMarneBTHUECKH
NPUEMIIEMYIO OCHOBHO-aJIMTHBHYIO COJIb COCIMHEHHS MO HACTOSIIEMY M300pPETCHHIO TIOJIy4aroT IPU B3anMo-
JEWCTBUN COECAMHEHUS B ()OpMe CBOOOIHON KHCIOTHI C (hapMaleBTHYECKU MMPUEMIIEMBIM HEOPTaHHYECKUM HITN
OpPTaHUYECKUM OCHOBaHHEM.

B npyrom BapuaHTe cosieBble ()OPMBI COETUHEHHH 110 HACTOSIIEMY N300PETEHHUIO MOIYYaloT C UCIIOIb30-
BaHMEM COJIeH B KAYECTBE MCXOHBIX WM IIPOMEKYTOYHBIX COCMHEHUH.

CoeHEeHHs TI0 HACTOSIIEMY H300peTeHHIO B (hopMe CBOOOTHOM KHCIOTHI MM CBOOOJHOTO OCHOBAHUS
MOJYYar0T U3 COOTBETCTBYIOIINX OCHOBHO-aJITUTHBHBIX M KHUCIOTHO-aJAUTUBHBIX colieil. Hampumep, coemmne-
HHE TI0 HACTOSIIEMY M300peTeHHIO B (hopMe KHCIOTHO-aJAUTUBHON COJTHM MOYKHO NIPEBPATHTh B COOTBETCTBYIO-
mee cBOOOAHOE OCHOBAaHME TIPHU 00pPabOTKE COOTBETCTBYIOIIMM OCHOBaHWEM (HAIpUMeEp, PACTBOPOM THIPOKCH-
Jla aMMOHWUS, TUAPOKCHAA HaTpus U T.1.). CoeJMHEHHE IO HACTOSIIEMY H300peTeHHI0 B (opMe OCHOBHO-
AITUTHBHOM COJHM MOXXHO IPEBPATUTh B COOTBETCTBYIOIIYIO CBOOOIHYIO KHCIOTY IpH 00pabOTKE COOTBETCT-
BYIOILLEH KHCIOTON (HallpuMep, COISTHOM U T.1L.).

CoequHEHHS 110 HACTOSALIEMY M300pETEHHIO B HEOKHCIIEHHOH (PopMe MOXKHO TosrydaTh U3 N-OKCHIOB I10
HACTOSIIEMY N300PETEHUIO PH 00pabOTKEe BOCCTAHOBUTENIEM (HApUMEp, CEpO, AUMOKCUIOM CEpBI, TPU(ESHMII-
¢dochunomM, OOprunpuaOM JHUTHSL, OOPTUAPHIOM HaTpus, TpuxiopuiaoM docdopa, Tpubpomunom pochopa u
T.II.) B IPUTOJJHOM WHEPTHOM OPraHWYECKOM pacTBOpHTEIE (HAarpuMmep, alleTOHUTPHIIE, ITAaHOJIe, BOJHOM pac-
TBOpE IUOKCaHa U T.11.) ipu Temmeparype ot 0 mo 80°C.

[TponexapcTBa COeMMHEHMH MO HACTOAIIEMY H300PETEHHIO IMOJYYalOT 10 M3BECTHBIM CIEHUAINCTaM B
JTAHHOW 00JTIaCTH TeXHUKHU crocodam (cM., Harpumep, Saulnier u ap., Bioorganic and Medicinal Chemistry Let-
ters, T. 4, c. 1985 (1994)). Hanpumep, nMpuroaHbie MposieKapcTBa MOYKHO MOTYYaTh PHU B3aUMOIECHCTBUH HEMO-
TUGUIUPOBAHHOTO COENMHEHHS 10 HACTOSIIEMY H300PETEHHIO C MPHUTOIHBIM KapOaMMINPYIOIINM areHTOM
(manpumep, 1,1-arpIoKCHANKIIIKApOAHOXIOPHUIAT, Mapa-HATPOPEHIIKAPOOHAT | T.I1.).
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3anuIneHHbIC TPOU3BOIHBIC COCAMHCHHUH 10 HACTOSIIEMY H300PETCHHUIO MOYYAIOT MO M3BECTHBIM CIIe-
[UaTUCTaM B JaHHOW 00JacTH TeXHUKH criocobaM. [TogpoOHOe onrcanue cnioco0OB BBEICHHS 3AIIUTHBIX TPYIIIT
1 ux ypaneHus npuseaeno B kamre T.W. Greene, "Protecting Groups in Organic Chemistry", 3-¢ u3n., John
Wiley and Sons, Inc. (1999).

CoennHEeHHS IO HACTOAIIEMY H300pETEHHIO MOYKHO TOJIYJaTh MO0 U3BECTHON METOAMKE WM CII0co0aM Io
HACTOSIIEMY M300pPETeHUIO B BHJAE COJIbBATOB (HAampUMep, THAPaToB). [ MOpaThl COENWHEHUH IO HACTOSIIEMY
M300pETEHNIO TIOMYYarOT CTAaHAAPTHBIM METOAOM IPH MEPEKPUCTAIUIN3AIMN U3 CMECH BOJHBIA/OpraHUIeCKUN
PacTBOPUTENh C MCIIONB30BAaHMEM TAKUX OPTaHMYSCKHUX PACTBOPHTENECH Kak JAMOKCAH, TETparuapodypaH WiH
METaHOIL.

CoeMHCHHS TI0 HACTOSIIEMY H300PETCHUIO MOXKHO IMOJyYaTh B BUJIC MHIUBUAYAIBHBIX CTCPEOU30MEPOB
TPY B3aUMOJICHCTBUU PALICMHYCCKOW CMECH COCTUHCHHUS C ONTHYCCKH aKTHBHBIM Pa3ACiSIOIINM PEarcHTOM C
00pa3oBaHUEM Tapbl TUACTEPEOMEPOB, ITOCIE Pa3lCiCHUS TUACTEPEOMEPOB U BBIICIICHUS ONTHYCCKU YUCTHIX
SHAHTHOMEPOB. Pa3jencHue YHAHTHOMEPOB MOXKHO TMPOBOJUTH C HCIOJIH30BAHHUEM KOBAJCHTHBIX HACTEPEO-
MEPHBIX MPOU3BOIHBIX COCAMHCHUI 10 HACTOAIIEMY U300PETCHHIO, MPEIMTOYTHTEIBHO UCCONUUPYIOIIUX KOM-
TUIEKCOB (HAIpUMep, KPUCTAJUIMIECKUX COJel mumactepeoMepoB). [lmacTtepeoMepsl XapaKTepU3YIOTCS Pas3iiind-
HBIMH (PH3HYECKUMHE CBOMCTBAMH (HAaIIpHMep, TEMIIEPaTypOH IUIaBICHHUS, KUIICHUS, PACTBOPUMOCTBIO, PEaKIIH-
OHHOM CHOCOOHOCTBIO M T.II.) © UX MOXHO Pa3[eNUTh IIPOCTHIM METOJOM C MCIOJB30BAHUEM Pa3INIHi B yKa-
3aHHBIX CBOHCTBaxX. JlmacTepeoMepsl MOXKHO Pa3lIessaTh XpoMaTorpadueil ik IpeArnodTHTEIRHO C UCTIONB30Ba-
HHEM CIIOCOOOB pa3lesIeHUs/BBIACICHIS, OCHOBAHHBIX Ha Pa3MUUAX B pacTBOpUMOCTH. ONTHYECKH YHCTHIC
SHAHTHOMEPHI 3aTeM BBIICISAIOT BMECTE C PAa3IEIAIONINM areHTOM C HCIIOJIB30BaHKEM JII000TO criocoba, He IpH-
BOJIAIIETO K parieMu3anuu. boree moapoOHOe onrcaHue crioco00B BRIICICHUS CTEPCON30MEPOB COCTUHEHUI 110
HACTOSIIEMY M300PETCHHUIO U3 MX PallEMUYECKUX cMecell mpuBeaeHo B kuure Jean Jacques, Andre Collet, Sam-
uel H. Wilen, "Enantiomers, Racemates and Resolutions", John Wiley and Sons, Inc. (1981).

Takum o0pazoM, coemuHeHUsT (GopMyIbl I, COOTBETCTBYIOIIME COCIUHCHHSAM TI0 HACTOSIIEMY H300peTe-
HUFO, MOKHO TIOJTYYaTh CIIOCOOOM, KOTOPBIN BKITFOUACT CIICIYIOLIUE CTaUU:

(a) peaxrum, ykazanabele Ha cxemax [-IX u

(b) HEoOs3aTETHFHO MPEBPAIIEHUE COSTUHEHS TI0 HACTOSIIEMY U300pETCHHIO B (hapMarleBTHUECKH TPUEM-
JIEMYIO COJIb,

(c) Heobs3aTeN HO MPEBPAICHNE COU COSTUHEHHS 10 HACTOSIIEMY M300PETEHUIO B COSAMHEHHUE B CBO-
6omHOM hopme,

(d) HeoOs3aTeNBHO TpEeBpallleHHe HEOKHCICHHOW (HOPMBI COCMUHEHHS 1O HACTOSIIEMY H300pPETCHHIO B
(hapmareBTHYCCKH TpreMIIeMbIi N-OKCHI,

() HeoOs3aTEeMBHO MpeBpaleHe N-OKCHIa COSAMHEHUS IO HACTOSIIEMY H300PETCHUIO B €TO HEOKUCIICH-
HyI0 (hopmy.

(f) HEOOsI3aTENBHO BBIJICIICHIE HHANBHYaIbHOTO M30MEpa, HAIIPUMEP CTEPEON30Mepa COSAUHCHHS 10 Ha-
CTOSAIIEMY U300PETEHUIO, U3 CMECH U30MEPOB,

(g) HeoOs3aTeIbHO TPEBpAICHHE HEMOTU(PHUIIMPOBAHHOTO COCIUHCHHUS MO0 HACTOSIIEMY H300pPCTCHUIO B
(hapMareBTHYECKH TPHEMIIEMOE ITPOJIEKaPCTBEHHOE IIPOU3BOJHOE U

(h) HEeobs3aTeNEHO MPEBpAIeHUE MPOIEKAPCTBEHHOTO MPOU3BOIHOTO COCIUHEHUS IO HACTOSIIEMY H30-
OpeTeHuIo B ero HeMOIU(UITUPOBAHHYIO (GOPMY.

[Tomy4yeHne NCXOMHBIX MaTEPHAIOB HE ONMMCAHO MOAPOOHO, TaK KaK HCXOIHBIC COSANHEHHS N3BECTHBI MM
WX MOJIYYArOT 110 M3BECTHBIM METOJINKAM WJIM KaK OTHCaHo B pasneie "[IpuMepsr" Hibke.

Crienuanucty B JaHHOHM OOJIACTH TEXHHKH TPEACTABISCTCS OYCBHIIHBIM, YTO OIMCAHHBIC BBIIIC MPEBpa-
IICHUS MPHUBEJCHBI TOJNBKO U HIUTFOCTPAIMU CIIOCOOOB IMOYYSHHsI COCIMHEHUI MO HACTOSIIEMY H300peTe-
HUIO, ¥ 9YTO MOKHO UCTIOJIb30BaTh TAKXKE PYTUE H3BECTHBIC CIIOCOOBI.

Ipumepsr

[IpuBencHHBIC HUKE MPOMEKYTOUYHBIC COCTUHCHUS W MPUMEPHI WLTIOCTPUPYIOT MOTYYCHUE COCAMHCHUMA
M0 HACTOSIIEMY U300PETCHHIO, HO HE OTPAHUYHBAIOT €T0 00BEM.

CIrCcOoK NCIOIB30BaHHBIX COKPALICHUI:

Cbz - 6eH3uNnoKCUKapOOHMII,

BOC - tper-0yTOoKCcHKapOOHNT,

CP - nmponudepanus KIeToK,

JAXM - nukiopmeTas,

DIPEA - N,N-quu3onponmimnTUiIaMyH,

(PdCly(dpp?)) - [1,1'-6uc-(mudernndocduno)deppoueH | muxnopmamnaauii(1l),

JIMD - 1,2-nuMeToKCH3TaH,

JMA - N,N-nuMeTnianeTaMuI,

DMAP - N,N-nuMeTuiaMuHONIUPHUINH,

JIM®A - N,N-aumeTmnhopMamu,

JIM®DA JIMA - N,N-mumetundpopMamMu]] TUMECTHIALCTAIb,

JAMCO - numeTricynbPOoKCHI,

EtOAc - sTmiarerar,
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JKXBP - xxunkocTHas xpoMaTorpadus BEICOKOTO pa3pelicHus,
iPrOAc - m3onponmnanerar,
Ms - meTaHCyIb()OHNUIT,
2-metun TT'® - 2-meTunrerparugpodypas,
NMP - N-MeTuInupoIuanHOH,
TI'® - rerparuapodypaH,
TCX - ToHKOCTOHAas XpoMaTorpadus,
pTsOH - mapa-tonyosncynb(oHoBas KHCIIOTA,
[IpomexxkyTouHOE COCMUHEHUE TPET-OyTHIIOBBINA 3hUp MUAHO(2-METHITHOMUPUMUANH-4-HIT)YKCYCHOH KU-
CJIOTHI
Ny
‘S)‘\N/ CN

o0

B cycniensuto ruapuaa Hatpus (7,15 , 179 mmons, 60% B macne) 8 JIMCO (100 mi) mpu 23°C noGasisiin
TpeT-OyTrnnnanoanerar (24,8 v, 170 MMoub), mociie npeKpaieHus BhIJIeIeHUs BOA0poaa fo0asism 4-x10p-2-
Metwrtnonupumuand (13,7 r, 85 MMounb). [lomydeHHyI0 peakimoHHyI0 cMech HarpeBaym nipu 80°C B TeueHue
16 4, 3arem oxnaxaanu 10 KT n peakuuio ocraHaBIMBaINM NPU JOOABICHUH OXJIAXKICHHOTO JIBJIOM HaChIIIEHHO-
ro xyopuna aMmmoHus (300 mur). TBepmoe BemecTBO OTACIUH (UIBTPOBAHHEM W TPOMBIBAIK Bogou (2x200
Mi). B TBepmoe BemecTBo nobasisum rexcan (300 M) U MONy4eHHYIO CycTieH3uio HarpeBanu npu 60°C B Tede-
Hue 1 9 u 3ateM oxnaxkaanmu 1o KT. Teeproe BemecTBO oTAesM GHIBTPOBAHUEM M IPOMBIBAIM T€KCAHOM, TIPH
9TOM IOJyJaJId YKa3aHHOE B 3arojoBke coequnenne. MC: m/z 266,0 (M+1).

'"H-sIMP (400 MI'u, CDCls): 7,82 (d, 1H), 6,74 (d, 1H), 2,63 (s, 3H), 2,61 (s, 1H), 1,52 (s, 9H).

[TpomexyrouHoe coeanHeHne (2-METHITHOUPUMHUINH-4-1T)alle TOHUTPHIT

f\N
|
NC\/ \N/LS/

B pacTBOp mpoMeRkyTOIHOTO TpeT-OyTHIIOBOTO ddupa muaHo(2-MeTHITHOMUPUMHUIUH-4-1J1)YKCYCHON K-
ciotel (5,3 T, 20 MMoits) B Oe3BogHOM TOyote (100 mir) oOaBIsUIH Mapa-ToayoCyab(POHOBYIO KuciIoTy (800
mr). [TosydeHHyI0 cMech HarpeBaJii ¢ OOPaTHBIM XOJIOJMIBHUKOM B TedeHue 8 4, oxiaxnamu go KT u akcrpa-
THUPOBAJH THANeTaToM. OpraHMYECKHiA IO MPOMBIBAIN |1 H. BOJHBIM PaCTBOPOM THIAPOKCHIIA HATPHS U COJIC-
BBIM PacTBOPOM, CYIIWJIH HAJ Cyab(paToM HATpHs, GUIBTPOBATN M KOHICHTPUPOBAIH. HEOUHIIICHHBIN MPOAYKT
OUMIIaIN XpoMarorpadueil Ha cuiMKarese (MOCHT: TeKCaH/dTunanerat, 3:1), Ipy 5TOM MoJyYaid yKa3aHHOE B
3aroyioBke coequaenue. MC: m/z 166,0 (M+1).

'H-SIMP (400 MI', CDCly): & 8,56 (d, 1H), 7,12 (d, 1H), 3,84 (s, 2H), 2,57 (s, 3H).

ITpomexyrouHoe coeaunenune 4-(2-(MeTmnTHo )mupuMuIuH-4-1i)- 1 H-nupason-3-aMuH

N~ NH;

PN
N
NH

Cranus 1. 3-(JAumernnamuno)-2-(2-(METHIATHO )TUPUMHUINH-4-HIT)aKPUIIOHU TPHIL.

B mpomexyTodHbIH (2-METHITHOTTMPUMHUANH-4-1T)aneToHuTpuia (2,62 r, 15,7 mmons) mobasmsutn N,N-
muMeTriIhopmaMua quMeTrIaneTanb (30 MiT) ¥ MoJy4eHHYIO peakIMOHHYI0 cMech HarpeBanu npu 100°C B Te-
yeHue 16 4. OXIaxICHHYI0 PEaKIMOHHYI0 CMECh KOHLEHTPHPOBAIN M OCTATOK HCIOJIB30BAIM O€3 JIOMOIHHU-
TEJNBHOM OYUCTKH.

Cramus 2. 4-(2-(Metuntuo)nmupumuana-4-mn)- 1 H-mupazon-3-amuH.

CMech HEOUHIICHHOTO 3-(AMMETHIaMHUHO)-2-(2-(METHATHO )TUPUMHINH-4-MIT)aKpIOHUTPUIIA, TTOTy9eH-
HOTO Ha TMpEeIbIayIei cTagun (Bce KOJIMIECTBO) M MOHOTHIpaTa TuapasuHa (2,36 mi, 47 MMoib) B O€3BOTHOM
aranode (75 mur) HarpeBanu pu 80°C B Teuenue 16 4. Peakmonnyro cMech oxmaxkaand 10 KT i koHIeHTpupo-
BaJIM, 3aTEM DPACHPEACIUIM MEXKAY STHIALETATOM M COJEBBIM pacTBOpoM. OpraHudeckuil cIOd OTACISUIN U
MPOMBIBAJIA COJIEBBIM PacTBOPOM, CYIIWJIM Haj Cyidb(aToM HaTpus, (UILTPOBAIM M KOHIEHTpupoBaitH. He-
OYMIICHHBII MPOAYKT OYHIIAIA XpoMaTorpadueil Ha CHIIMKaresne (JIIOSHT: TPAJANEHT METaHOJa B IUXJIOpMeTa-
He, OT 2 10 5%), npu 3ToM noiydanu 4-(2-(metnntuo)mupumuans-4-uin)-1H-nupaszon-3-amua. MC: m/z 208,0
(M+1).

"H-SIMP (400 MT't, IMCO-de): 8 11,9 (s, 1H), 8,3 (s, 1H), 7,87 (s, 1H), 7,23 (ymmp. s, 1H), 6,43 (s, 1H),
5,74 (s, 1H), 2,53 (s, 3H).

IIpomexxyrouHoe coequneHue 1-n3onponun-4-(2-(MeTuntuo)nupumMuaut-4-un)- 1 H-nmupazon-3-amun

N=
/S /<\N { NH;
I
N
A

[Ipomexyrounslit 4-(2-(MeTrinTHO ))upuUMUInH-4-11)- 1 H-rupazon-3-amun (10,0 r, 40 MMOITB) pacTBOPSUITH
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B TT'® (200 mu), 3atem nodasisu 2-uoxnpornas (6,3 mi, 63 MMob) 1 MeToKcu Hatpus (25 mac.% pacTBop B
MetaHone, 14,3 v, 63 mmos). [TomydeHHYI0 peakIMoHHYyI0 cMech HarpeBany nipu 50°C npu nepeMennBaHiy B
aTMoc(epe a3oTa B T€UEHHE 3 CYTOK, 3aTeM KOHLEHTPUPOBAIH B BakyyMme. OCTATOK NMEPEHOCHIH B STWIALICTAT
(200 mur) 1 TPOMBIBAIM BOJHBIM pacTBOPOM KapOOHaTa Kajusi U COJEBBIM PacTBOPOM, CYLIHMIIHM HaJ Cylb(haToM
HaTpHs, PUIBTPOBAIHM M KOHIICHTPUPOBAJIH, IIPH STOM MOJIYYaJI OCTATOK KOPUIHEBOTO IBeTa. OCTaTOK OYHIIIa-
M xpomatorpadueld Ha cwimkaresne (DIIOSHT: TeKCaH/dTWIALETaT), MPU ITOM Toidydand |-uzompormi-4-(2-
(MeTunTHO ) TupUMHINH-4-11)- 1 H-upaszon-3-amuH B BUae TBepaoro Bemectsa. MC: m/z 250,1 (M+1).

'H-sIMP (400 MI'ti, CDCly): & 8,23 (d, J=5,6 ', 1H), 7,60 (s, 1H), 6,83 (d, J=5,6 T'u, 1H), 5,23 (d, J=2.8
I'm, 2H), 4,21-4,25 (m, 1H), 2,50 (s, 3H), 1,37 (d, J=6,8 I't, 6H).

AHaJOTUYHBIM METOJOM Todydanu 1-3Tui-4-(2-(Metuntuo ) mupuMuana-4-wn)-1 H-upaszon-3-amun u 1-
MeTHIT-4-(2-(MeTHITHO )TUpUMUINH-4-1)- | H-mupa3zon-3-aMuH.

[MpomexyrouHoe coeaunenue 4-(3-uon-1-uzonponui-1H-nmupazon-4-ui)-2-(METUITHO ) TUPUMHIUH

N

s 4

7N A
I %
N

A

CMmech TpOMEXyTOYHOTO 1-m3onponui-4-(2-(MeTunTHO )IUpUMUANH-4-1)-1 H-tupaszon-3-amuna (4,0 T,
16,0 mMoutp), nzoneHtmwtHuTpHTa (13,2 T, 112 MMoub) 1 fioguctoro metuneHa (30 mu) HarpeBanu nipu 100°C B
Teuenue 3 4. Jleryune BelrecTBa yIalsUId B BAKYyMeE, TIPH 3TOM TIOJIYYaIH TEMHBIH OCTaTOK, KOTOPBIA OYHIIIAIIH
xpomarorpadueii Ha cuauKaresie (IFOCHT: TeKCaH/dTHianeTar, 2:1), Ipu 3TOM HOTyYalid YKa3aHHOE B 3ar0JIOB-
Ke COCJMHEHHE B BUE TBepAoro Bemectea. MC: m/z 361,1 (M+1).

AHaJIOTHYHBIM MeToaoM moiydanmu 4-(3-non-1->tmi-1H-nupazon-4-nm)-2-(MeTHITHO )IupuUMUanH, 4-(3-
non-1-mernn-1H-mmupazon-4-umn)-2-(MeTuntuo )mupuMuaua - 4-(3-uoa- 1 H-mupazon-4-wmi)-2-(MeTHITHO ) TUpH-
MU/INH.

IIpomexyrounoe coemuHenue 4-(3-won-1-(terparnapo-2H-nupan-2-mn)-1H-nupazon-4-mm)-2-(MeTwiI-
THO ) TUPUMUIUH

Ne=
sy

/N |

\
'/,N
N

@

PactBop 4-(3-mon-1H-mupazon-4-mn)-2-(metantuo)nmupumuaria (270 mr, 0,85 MMonb) 1 MoOHOTHApaTa
apa-ToiryoacyabGpoHoBoi kuciaotel (32 wmr, 0,17 mmonb) B 3,4-muruapo-2H-mmupane (1 mur) HarpeBaiw mpu
60°C B TeueHne 5 4. OXIaXICHHYIO CMECh Pa30aBIsUIN ITHUIIANCTATOM, IIPOMBIBAIIH BOJIOM U COJICBBIM PacTBO-
poM, 3aTeM CYIIWIHM Haja CyIb(haToM HaTpus, GUIBTPOBATH W KOHIEHTpUpPOBaTH. OCTATOK OYHIAIN XpOMaToO-
rpadueit Ha cwukarene (mroeHT: 10% sTumaneTrar B TeKcaHe), MPH 3TOM HOJIYJald yKa3aHHOE B 3aroJjIOBKE
coenuaenue. MC: m/z 402,7 (M+1).

[IpomexxyTounoe COETMHCHNE 4-(3-nox-1-m3onponmi- 1 H-mupazon-4-mn)-2-(MeTuicymbho-
HWI)TUPUMUIUH

N=
M9018’<\N /i

B pactBop mpomexyrounoro 4-(3-uonu-1-nzonponwi-1H-mmupazon-4-nn)-2-(Mmetuntuo)mupumuanaa (4.51
r, 12,5 Mmone) B muxiopmerane (60 mi) nmpu 0°C noGasisuin MetaxiopnepOeH3oiiHyto kucnory (3,65 r, uucro-
ta 77%, 16,3 Mmmoib). [Tonyuennyro cmech nepemenmBanu rnpu 0°C B atMocdepe a3ora B TeUeHUE 3 4, 3aTEM
pa30aBIsuIM STHIALETATOM M IPOMBIBAIN BOJHBIM PACTBOPOM KapOOHATa KajiWs M COJEBBIM pacTBopoM. Opra-
HUYECKHUI CJION CyImMiIn Hall cyIb(aToM Marausi, GHUILTPOBAIN U KOHIIEHTPHPOBAIIH, TIPH 3TOM ToJrydanu 4-(3-
non-1-uzomnponwi- 1 H-mupazon-4-umn)-2-(MeTHICYIb(OHUI ) TUPUMUANH B BUAE TBepAoro Bemectsa. MC: m/z
393,0 (M+1).

AmnanornyHeIM MetosoM noydanu 4-(3-uoz-1-stw-1H-nupazon-4-umim)-2-(MeTHICyIb()OHMIT ) THPUMUANH
u 4-(3-non-1-mernin- 1 H-nupazon-4-ni)-2-(MeTHICY TG OHWIT ) TUPUMHUTHH.

[TpomexyTouHoe coeuHeHne 1-0eH3MNMNACH-2-N30MPOIMITHIPA3UH

B kpyrmomonHyto kondy, conepikaniyto 0e3BoaHbIi amerat HaTpus (8.2 T, 0,1 mMonb) B aTanone (125 mur,
50%) mobapmsum ruapoxiIopun uzonpommwiruapasuaa (11,1 r, 0,1 mons) u 6ensampaerun (10,6 r, 0,1 Moib).
TTonyuennyio cmech nepememmuBanu npu KT B teuenne 20 4. PeaknmoHHYI0 CMECh dKCTparupoBasii dQUpoOM
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(3%250 mur). Opranudeckue CIou OOBESIUHSIIA ¥ TIPOMBIBAIA BOJHBIM PacTBOPOM OWKapOOHATA HATPHS U COJIe-
BBIM PacTBOPOM, CYIIMJIM Hall CyTb(haToM HATPUs, (PUITPOBAIN, KOHIICHTPUPOBAIN U YIAPUBAIU B CMECH C
TOJTyoJIoM (3), TP ATOM IOJTyJaTu YKa3aHHOE B 3aroJIOBKe coequHeHue B Bune Macia. MC: m/z 163,3 (M+1).

AHAJOTUYHBIM METOJIOM TIONyYaiu 1-OCH3WIHICH-2-3THATUAPA3AH U3 UCXOJHOTO OKCcajaaTa STHITHIPA3U-
HAa C UCIOJIB30BaHUEM METAHOJIA M TPHATHIIAMHHA BMECTO 3TAaHOJA W alleraTa HATPUS COOTBETCTBCHHO W -
OCH3MINIeH-2-METHIITHAPA3HH U3 UCXOTHOTO METWITHAPAa3WHA C WCIOJIH30BAHMEM METaHOoJa B KadecTBE pac-
TBOpHTENS, 0€3 10OaBICHNS OCHOBAHWSL.

[Ipomexxyrounoe coenuaenue 2-((2-0eH3mnuneH- | -n30nponuIriApa3sHHII )METHIICH )MaTIOHOHUTPHIT

7 cn
Ph SN ey

PactBOp mpomexyTounoro 1-0eH3mmmaeH-2-u3onpomuiruapasusa (12,9 r, 0,079 mons) B 6e3BogHOM TT'D
(200 M) oxiaxganu Ha OaHe cyXoH Jiel/aneToH B arMoc(epe aproHa. B pactBop mmpuiom no0aBisud H-
oyrummutuit (1,6 M B rekcane, 66 mi, 0,106 MOJIb), TOJIYISHHYIO CMECh TIEPEMENTUBAIH TIPH TEMIIEpAType Cy-
XOT0 JIbJ]a B TEUCHUE 5 MUH. 3aTeM J100aBIIsIHN pacTBOp (2-(3TokcmMernieH)ManononuTpuia (13,6 v, 0,11 momn)
B TT'® (30 mur). PeaknmoHHyI0 cMech MepeMENIMBaIy IPH TeMIIepaType cyxoro jpaa B Tedenue 0,5 4. 3atem
PEaKIMI0 OCTaHABIMBAJH NIPH JT00ABICHNH HACHIIIEHHOTO BOJHOTO pacTBopa OukapOonara Hatpus. [lomyden-
HYIO peakIuoHHyI0 cMechk Harpeaiu 10 KT u skctparupoBamm stmnaneraroM. OpraHHYecKue CION 00beaNHS-
JIH, CYIIMIIN HAaJ CyIb(paToM HATpus, QUIBTPOBATH U KOHICHTpHPOBadH. OCTATOK CYCIICHAUPOBAINA B 3TAHOJEC
npu 00paboTKe yIbTpa3ByKoM. [1omydeHHBINH 0CaoK OTACIUTA (PUIBTPOBAHUEM M TIPOMBIBAIN HEOOJNBIINM KO-
JMYECTBOM XOJIOTHOTO 9TaHOIA, npu ITOM TOJTyYaTu 2-((2-0en3mnuneH-1-
H30TIPOIMIITHIPA3HHII )METIIICH )MATOHOHUTPHUII B BHJIC TBEPIIOTO BEIECTBA KEJITOTO IBeTa. MaTOUHBIA pac-
TBOpP KOHIICHTPUPOBAIU M OCTAaTOK OYHINAIMA KOJOHOYHOW XpoMmaTorpadueil Ha CUIMKarene (JIFOCHT: TeK-
caH/aTwnanerar, 1:1), TpH ITOM MOMyYadM JONOJHHUTENBHOE  KoindecTBo  2-((2-OeH3mimaeH-1-
M30MPONMITHAPA3SHHII ) METHIICH )MastloHOHuTpria. MC: m/z 239,2 (M+1).

[Ipomexyrounoe coequHenue 2-((2-0eH3mnuneH- | -3 TUITHAPA3SHHIT )METHIICH )MaJIOHOHUTPHIT

™ eN

pr SN NF ey

B pactBop (2-(3ToxcumeTriieH )MasioHoHuTpIia (15,2 r, 0,124 momns) B Tomyose (100 mim) gobasisuiy mpo-
MEXYTOUHBIN |-0eH3ummaen-2-s>turuapasut (18,4 r, 0,124 mois). [TomydenHyro cMech BoiAepx)uBain npu KT
JI0 00pa3oBaHMs OcaJKa. PeakIIMOHHYIO CMeCh MepeMeInBalii B TeUeHne emle 16 9, 0caok OTACISIN GUIBTPO-
BaHUEM W TIPOMBIBAIIA HEOOIBIIIUM KOJHMYECTBOM XOJIOAHOTO dTaHOa, IPH 3TOM Noiydann 2-((2-0eH3ununeH-1 -
STHITHAPA3UHILT)METHIICH )MaJIOHOHUTPHIII B BUIE TBEPAOTO BEIECTBRA.

AHANTOTUYHBIM METOZIOM ToTy4anu 2-((2-0eH3WInACH- | -MEeTHITHAPA3UHILT )METUIICH )MaTOHOHUTP L.

[TpomexyrouHoe coeanHeHne 3-aMuHO- | -m3onpori-1 H-nupaszon-4-kapOooHuTpuin
NC NH;

I
N
N
/J\

CMech MpoOMeXyTOuHOro 2-((2-0eH3minaeH- 1 -n30nponuiIruipa3snHuI)MeTHIeH )MaslonoHnTprna (9,42 r,
40 MMOJb), KOHIIEHTPUPOBAHHON XJIOPUCTO-BOJAOPOTHON KUCIOTHI (5 M) m dTaHosa (50 mur) HarpeBaim ¢ 00-
PaTHBIM XOJOAMIEHUKOM B TeueHrne 20 muH. [lomydeHHy0 peakinOHHYI0 CMeCh KOHIICHTPHPOBAIH U T00aBIs-
mu 3¢up (50 mi). Cmech 00padaThiBaIM YIBTPa3BYKOM, 3aTeM BEpXHUH cioi ddupa oTOpacsBamu. B momyden-
HBIA OCTATOK J00ABIISUIM BOJIHBIM pacTBOp ruapokcuaa Hatpus (20 Mi, SH.) U cMech SKCTPAarupoBajH TUXIOP-
MmetaHoM (3x). Opranndeckue cion 00bEqUHSIIN, CYIIIIN Haa Cyab(aToM HaTpus, QUIBTPOBAIN U KOHIIEHTPHU-
poBasi. OCTaTOK OYMIAIMA KOJIOHOYHOW Xpomarorpaduell Ha cuiukarene (dJII0SHT: TekcaH/aTmianeTar, 1:1),
TIPH ATOM TIOJTydanu 3-aMuHO- | -n3onponui- 1 H-mupazon-4-kapOOHUTPIIT B BUJE TBEPAOTO BEIIECTBA KOPUTHE-
Boro 1eeta. MC: m/z 151,2 (M+1).

'H SIMP (400 MT';, IMCO-dy): & 8,09 (s, 1H), 5,51 (s, 2H), 4,22 (m, 1H), 1,31 (d, J=7 'y, 6H).

AHaNOrMYHBIM METOJIOM IOJTy4aiu 3-aMuHO- 1 -3THi-1H-nupazon-4-kapoonutpun u 3-amnuHo- 1 -metnin-1H-
nHpa3on-4-KapOOHUTPHIL.

[Mpomexyrounoe coeaunenue 1-(3-amuno-1-n3onponmi-1H-nmpazon-4-nn)staHon

A%NH;.
AR
{N

B pacrtBop npomexyrounoro 3-amuHO-1-u3onponui-1H-nupason-4-xkapdonutpuna (5,29 r, 36,5 Mmmois) B
6e3sogaoM TI'® (200 mur) mpu 0°C mobaBnsuim pacTBOp MeTWiMarHuiiopomuma (3 M B adwupe, 56,5 mm, 0,17
MoJ1b). [TonydyeHHyI0 peakIMOHHYIO CMECh HarpeBay ¢ 0OpaTHBIM XOJIOJMILHUKOM B TeUeHHE 4 9, 3aTeM OXJia-

xkmamu 10 0°C m peakuuio ocTaHaBIMBAIM MpH gobasieHuN 10% BOTHOTO pacTBOpa XIJIOPHUCTO-BOJOPOIHON
KHCJIOTHI 10 HelTpansHoro pH. PeaknmoHHyI0 cMeCh 3KCTParupoBaiyd OOJBIIUM KOJTHMYCCTBOM CMECH JHXJIOP-
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MeTaH/u3onpomnanon (9:1). Oprannyeckue clion 0ObEIUHSIN, CYIIMIA HaJl CYyIb(PaToM HATPHs, (PIIBTPOBATN U
KOHIICHTpUpOBaIHA. HeounmeHHbI! MPOAYKT OYHIIAIN KOJOHOYHOH XpoMmarorpadueil Ha cuiaukareie (3IFCHT:
rexcan/>Tuanerart, 1:1, 3areM sTwianerar/Mmetanon, 9:1), mpu 3TOM ToJMydaldn YKa3aHHOE B 3arOJIOBKE COCIH-
HEHUE B BUJIC TBEPJIOTO BEIIECTBA CBETIO-KOpHUHEBOTO 1BeTa. MC: m/z 168,2 (M+1).

'H SIMP (400 MI'. IMCO-dg): & 8,18 (s, 1H), 5,62 (s, 2H), 4,23 (m, 1H), 2,20 (s, 3H), 1,37 (d, J=7 Iy,
6H).

AHaJOTHYHBIM MeTOZOM mosrydanu 1-(3-amuno-1-3Tri-1H-mupazon-4-un)stanod u 1-(3-amuHO- 1 -MeTHII-
1 H-niupa30J1-4-1i1)3TaHOH.

[Ipomexyrounoe coequnenue 1-(3-uom-1-u3onponmi-1H-mupazon-4-mn)3TaHoH

O
—

728
N'N

A

B pactBop mpomexyrounoro 1-(3-amuuo-1-m3onponmi-1H-nmupazon-4-mir)stanona (3,97 r, 24 MMoub) u
napa-TsOH-H,O (9,07 r, 48 mmoub, 2 3kB.) B anetoruTpruie (150 mi) npu 0°C mo kamisiM 100aBIIsLTA PacTBOP
HuTpuTa Hatpus (2,97 r, 43 mmoub, 1,8 3kB.) 1 noguma kamwms (8,0 T, 48 Mmoib, 2,0 9kB.) B Boge (20 mu). TTomy-
YEeHHYIO CMECh IePEMEIBaIU MPH YKa3aHHOHN Temmeparype B TedeHue 10 muH, 3aTeM HarpeBamu 10 KT u me-
pememmBany B TeueHne 3 4. CMech KOHIICHTPHPOBAIH, 3aTeM Pa30aBILLIN BOJONH M HEUTPaIM30BaIH NPH JI0-
OaByleHHH BOJAHOTO pacTBopa kapboHara Hatpus 1o pH 9-10. 3aTeM peakIMOHHYIO CMECh SKCTParupOBalId dTHII-
arietatoM (3x). OObeTMHEHHBIE OPTAHNYECKUE CIION MMPOMBIBAIM PACTBOPOM THOCYNIb(aTa HATPUS, CYITHUIA HATl
cynmb(haToM HaTpus, QUIBTPOBATN U KOHIEHTpUpoBaIH. OCTATOK OYMINAIH KOJOHOYHOW XpoMarorpadueil Ha
CHJIMKarese (3JIIOCHT: TeKcaH/aTuiianerar, 1:1), Ipu 3ToM Mmojiydany yKa3aHHOE B 3ar0JIOBKE COEMHEHHE B BHIC
TBEPJIOTO BEIIECTBA CBETIIO-KOpHYHEeBOro 1Beta. MC: m/z 279,1 (M+1).

'H SIMP (400 MT', IMCO-dy): & 8,51 (s, 1H), 4,53 (m, 1H), 2,37 (s, 3H), 1,41 (d, J=7 I', 6H).

AmnanornyHeiM MeToznoM moiydanu 1-(3-non-1-stnin-1H-nmpazon-4-nm)sranon u 1-(3-mox-1-metun-1H-
MHUpa30JI-4-1i)3TaHOH.

[MpomexyrouHoe coequuHeHne 3-(aUMeTHIIaMUHO)-1-(3-1oa-1-m3onpomuin-1H-nupaszon-4-mn)npon-2-eH-1-

OH

CwMmech mpomexxyTrouroro 1-(3-uon-1-uzonpomnwi-1H-nupazon-4-un)stanona (5,0 r, 18,0 mmons) u N,N-
mumeTmihopmamun auMetunanerans (50 mi) Harpesanu npu 155°C B teuenue 20 4. [TomydaeHHYIO peaKkIMOH-
HYIO CMECh KOHLIEHTPHUPOBAIU B BaKyyMe, IIPH 3TOM IOJIy4ald HEOUHUILEHHOE yKa3aHHOE B 3ar0JI0OBKE COEIUHE-
aue. MC m/z 334,0 (M+1).

AHaNOTUYHBIM METOJOM TMoJydainu 3-(aumeTuiiaMuHo)-1-(3-noa-1-stun-1H-nupazon-4-un)npon-2-ex-1-
OH ¥ 3-(muMeTniaaMuHo)- 1-(3-noxa-1-mermi-1H-nupaszon-4-wm)mnpomn-2-eH-1-0H.

[Mpomexyrounoe coeaunenune 4-(3-uox-1-uzonponui-1H-nupazon-4-mn)nupuMunH-2-aMuH

N
Hsz{\N /

CMech HEOYHINEHHOTO TPOMEXYTOUHOTo  3-(auMerunamuHoO)-1-(3-moa-1-u3onponmi-1H-mupazon-4-
un)nporn-2-eH-1-ona (4,0 r, 12,0 MMoIs), TApOXIOpUAA TyaHuauHa (2,63 T, 27,6 MMOIIL), THAPOKCUAA JTUTHUS
(635 mr, 27,6 MMOJb) U BTOp-OyTaHosa (50 MIT) HarpeBaiau MPH NEPEMENIMBAHUHN B 3aKPHITOM PEAKIIMOHHOM
cocyzne npu 110°C B teuenue 20 4. OXJaXICHHYIO PEAKIIMOHHYIO CMECh KOHLICHTPHUPOBAIIH, 3aTeM JOOaBIISIIH
BOJIy W TONYYCHHYIO CMECh AKCTparupoBaid >TuianeraToM. OObeIMHEHHBIE HKCTPAKTHI CYIIMIN Hall CyIbda-
TOM HaTpus, GUIBTPOBAIA U KOHIEHTpHpoBan. K TBepAOMy OCTaTKy A00aBJsUIM dTHIALETAT, cMech 00pabda-
TBIBAJIM YJIBTPA3BYKOM. TBepIbIif MPOIYKT OTASILIIN (MIBTPOBAHHEM, MTPOMBIBATH JTHIIANETATOM M CYIIHIIH,
TIPY 3TOM IIOJIyYalId YKa3aHHOE B 3ar0JOBKE COCIMHEHHE B BH/IE TBEPAOTO BEIIECTBA KEITO-KOPHIHEBOTO IIBE-
ta. MC: m/z 330,0 (M+1).

AHaNOruYHeIM MeTo/I0M Tony4anu 4-(3-uox-1-atun-1H-nupaszon-4-uwn)nupumuaui-2-amMue 1 4-(3-uox-1-
MeTui- 1 H-nmupason-4-mn)nupumMuuH-2-aMuH.
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IMpomexyrounoe coeaunenue 4-(3-uox-1-nzonponuin-1H-nupazon-4-mn)nupumMuanH-2-051

N==
HoO—4&
N _<'
N
"~

B cmeck npomexxyrounoro 4-(3-uon-1-uzonponmi-1H-nupazon-4-un)nupuMuans-2-amuna (500 mr, 1,52
MMOJIb) B TPpUPTOPYKCYCHON KHUCIOTHI (15 mur) mopumsmu nipu nepememmBannu npu 0°C mo0aBisiiim HUTPUT
Hatpus (314 mr, 4,55 mmous). [lomydenHyro peakioHHyro cmeck HarpeBamu 10 KT u nepememmBanu B Teue-
HHe | 4, 3aTeM pacTBOPHUTEINb YAAISUIN B BakyyMe. HeounieHHyro cMech pa30aBiisuli 3THIIAIETaTOM, IPOMBIBA-
JIM HACBIIEHHBIM BOJHBIM PACTBOPOM KapOOHaTa KaJus M COJIEBBIM PAacTBOPOM, ITPH 3TOM IOTYydaJId yKa3aHHOE
B 3aTOJIOBKE COCIMHEHME B BUIe TBepAoro Bemectea. MC: m/z 331,0 (M+1).

AHaJOTHYHBIM MeToJoM monydanu 4-(3-uox-1-3tun-1H-nmpazon-4-un)mupumuana-2-o1 u 4-(3-uoa-1-
MeTwiI- 1 H-nupa3oi-4-nin) mupuMHUIHH-2-0J1.

[IpomexyTrounoe coequHenue 2-x10p-4-(3-uoa-1-uzonponwi- 1 H-mupazon-4-wn) mupuMuIiH

N==
o4 7
"

PactBop mpomexyrouHoro 4-(3-uon-1-m3onponmi-1H-mupazon-4-wn)nmupumuaua-2-ona (438 wr, 1,33
MMOJIb) B okcuxiopune docdopa (10 mr) HarpeBasm npu 110°C B Teuenue 16 4. [ToydeHHYI0 cMeCh KOHIICH-
TPUPOBAIH B BaKyyMe, 3aT€M OCTOPOXKHO T00aBISIIN pacTBOp OnkapOOHaTa HATPHS M CMECh SKCTPAarvpOBaIH
stmnaneratoM. OO0beIMHEHHBIE OpPraHUYECKHE DKCTPAKTBHI CYMIWIM Hall Cynb(haToM HATpus, (GWIBTPOBANINA U
KOHIEHTPUPOBAJIH, TIPH 9TOM TOJIy4ald yKa3aHHOE B 3ar0JIOBKE COCANHEHUE B BUIE TBEPIOTO BEIIECTBA JKEITO-
ro neeta. MC: m/z 349,0 (M+1).

AHaNOrMYHBIM METOZIOM MOoJIy4anu 2-xyuop-4-(3-uon-1-stun-1H-nupazon-4-nmn)nupumuaus u 2-xmop-4-(3-
non-1-mermi-1H-nupazon-4-un)nupuMuanH.

[IpomexyTrounoe coequHeHue (S)-METHIOBBIN 3QUp |-THAPOKCUTIPOTIaH-2-MITKApOAMIUHOBON KHUCIOTHI

- O\H’H\/\"OH
I

B pactBop (S)-amanmnaona (10 r, 130 mmons) u 6ukapbonara vatpust (32,8 r, 390 mmons) B TT ®-H,0 (1:1,
650 M) pu 0°C 1o karutsam gobasisun Metmxiaopdopmuar (11,4 mot, 143 mmons). [lomydeHnyro cMech miepe-
MemmuBan U 9epe3 4 9 HarpeBanu 1o KT, 3aTtem skcTparupoBaiy dtuiamneraroM. OpraHu4decKuil Cioi mpoMBbI-
BaH |H. BOIHBIM PacTBOPOM THIPOKCHIA HATPHUS M COJIEBBIM PacTBOPOM, 3aTe€M CYIIWIHM HaJa Cyab(haToM Ha-
Tpus, GUIBTPOBAIHM M KOHIEHTPHUPOBAIH, IIPH 3TOM TIOIYyYaIl HEOUHIIICHHOE YKa3aHHOE B 3ar0JIOBKE COCIHHE-
HHUE, KOTOPOE MCTION30BAIN 0€3 JOMOTHUTENbHOH ourcTk MC: m/z 134,1 (M+1).

AHaJIOTHYHBIM MeToa0M Toiydanu (R)-MeTrimoBslid 3¢up 1-ruapokcuIponal-2-mikapOaMUHOBON KHCIIO-
THI, HcToib3ys (R)-amuaunON BMecTo (S)-anannHona, u (S)-1,1-aumMeTnnaTIIoBsI 3¢up 1-ruapokcunponan-2-
WIIKapOaMUHOBON KHCIIOTHI, UCIIOJB3YS TU-TPET-OyTHIINKapOOHAT BMECTO MeTHIIXIIOpdopmuara.

[Tpomexyrounoe coeanHenue (S)-MeTHUIOBEIN 3¢up 1-a3unonponan-2-uiIkapOaMUHOBOH KHCIIOTHI

H
/Om/N Y\\Na
O =

B pactBop mpomexyrounoro (S)-mMetuioBoro sdupa 1-THapoKCHIIpOIIaH-2-HIKapOaMUHOBONW KHCIIOTHI
(2,65 1, 20 mMoup) u TpudTHIIaMuHa (7,0 mit, 50 MMois) B 6e3BoHOM quxiopMerane (100 M) moOaBismu Me-
tarcyabormxiopun (1,91 mi, 23,9 mmons). Ionydennyto cmech nepememnBanu npu KT B Teuenne 3 4, 3a-
TEeM JKCTparupoBaiy dTuinareraroM. OpraHW4ecKuil ciiolf MpOMBIBaJM |H. pacTBOPOM THAPOKCHIA HATPHUS U
COJIEBBIM PAacTBOPOM, 3aTe€M CYLIMJIM HaJl CyJb(haToM HaTpws, QUIBTPOBAIM W KOHIEHTpUpoBaimu. Heounmen-
HBIIT Me3mnaT pactBopsud B cyxoM IM®A (70 mi) u nobasnsum asun Harpus (5,2 T, 80 Mmmoins). Cmech Harpe-
Banu npu nepememuBanuy pu §0°C B Tedenne 2 4. OXITKICHHYIO PEAKITHOHHYIO CMECh KOHIICHTPUPOBAIHN U
OCTaTOK paclpeiersuT MEX/y STHIALETaTOM M COJIEBBIM pacTBOpoM. OpraHu4ecKuil CI0il OTIeNsUIn U TIPOMBI-
BAJIM COJIEBBIM PacTBOPOM, CYIIMIHN HaJ Cyib(aToM HAaTpusi, GHILTPOBAIN ¥ KOHLEHTpUpOBaan. OCTaTOK O4H-
many xpomarorpadueil Ha criIMKarene (3JI0CHT: TeKcan/dTunanerat, 8:1), mpu 3Tom nosydanu (S)-MeTHIIOBBIA
a¢up 1-azugonponan-2-mikapdaMuHoBoi kucinoTel MC: m/z 159,1 (M+1).

AHaNOTrHIHEIM MeToa0M monydanu (R)-MeTnnoBerit a¢up 1-azumponponan-2-mwikapOaMUHOBON KHUCIOTHI U
(S)-1,1-gumeTnma THIOBHIN 2¢uUp 1-a3umonponaH-2-mIKapOaMHUHOBON KUCIOTHI.

[Ipomexxyrounoe coequHeHue (S)-MEeTHIIOBBIN 3Qup 1-aMHHOTPONIaH-2-MIKapOAMIHOBON KHUCIOTHI

H
/O\n/N\,/\NHz

o =
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B pacTBop npomexyTodnoro (S)-MeTHioBoro ¢upa 1-azumonponan-2-mikapoaMUHOBOH KuCIoTH (2,86 T,
18,2 MMonb) B aTmimanerare (200 mur) nodasisui namnaguid Ha yrie (10%. Bnaxusiid, 286 mr). Konby nerasupo-
BaJI W 3aM0JHUA BomopoaoM (6aimioH, 1 at™.), cmech niepememuBanu pu KT B Teuenune 16 4. PeakimonHyro
cMech (DIIIBTPOBANIN Yepe3 CIION LENINTa W MPOMBIBAIN dTHianeraToM. GuiibTpaT KOHIEHTPUPOBAIHN, IIPH 3TOM
MOJTyYal HEOUYHIIeHHBIN (S)-MeTnnoBbIi d¢up |-aMuHOTpONAH-2-HIKapOAMHUHOBON KHCIOTHI, KOTOPBIA HC-
moJIb30Bau 6e3 monoaauTenbHon ounctkn. MC m/z 133,1 (M+1).

'H SIMP (400 MI'u, CDCLs): & 4,79 (s, 1H), 3,71-3,65 (m, 1H), 3,66 (s, 3H), 2,75 (dd, 1H), 2,65 (dd, 1H),
1,14 (d, 3H).

AHaJIOTUYHBIM MeTOIoM Toiaydann (R)-MeTHoBsIi 2¢up 1-amuHONpONaH-2-MIKapOaMUHOBOW KUCIIOTHI U
(S)-1,1-gumeTHmI THIOBBIN 2GUp 1-aMHHOTIPONIaH-2-MIIKAPOAMIUHOBOH KUCIIOTHI.

[Mpomexyrounoe  coegunHeHue  (S)-metwinoBblii  d¢up  1-(4-(3-mon-1-nzonponun-1H-nupazon-4-
WIT)TAPUMHIUH-2 -UIIaMUHO )ITPOTIaH-2-NIIKapOaMUHOBOW KHUCIIOTHI

PactBop mpomexyrouHoro 2-xiop-4-(3-uoa-1-msonpomnwi-1H-nupaszon-4-wm)nmupumuaunaa (1,4 r, 4,01
MMoOIB), (S)-MetuioBoro 3¢upa 1-aMuHonponan-2-uiakapoaMuHoBo# kucaoThl (0,8 T, 6 MMOJIB) U TPUITHIIAMU-
Ha (2,8 My, 20 Mmmouts) B n3onponanoie (30 mi) n auokcade (20 MiT) HarpeBau B 3aKpbIToM cocyne rpu 125°C
B TeueHue 48 4. OXJaXIeHHYI0 CMeCh KOHIICHTPUPOBAIN B BaKyyMe U K OCTaTKy J0OaBJISUTH BOIHBIN OUKapOO-
HaT Hatpus. [lomydeHHyI0 cMech SKCTpPAarHpoBalil 3THIALETATOM, OOBEIUHEHHBIE 3KCTPAKTHl CYIIWIN Haj
cynbhaToM HaTpus, GUIBTPOBAIH U KOHLEHTPUPOBaIH. HeOUHIEHHBIH 0CTATOK OYHIAIA KOJOHOYHOH XpoMa-
Torpadueil Ha crutuKarese (JFOCHT: TeKCaH/THianeTar, 1:2), mpu 3TOM MOoJydaid YKa3aHHOE B 3ar0JIOBKE CO-
eJIMHEeHNE B BUJIE TBEPI0TO BemecTBa Oenoro mBera. MC: m/z 445,0 (M+1).

AHanorudHeM MeTojoM Tmonydanu (R)-merunoBeiii a¢up 1-(4-(3-mox-1-m3onponmi-1H-mupazon-4-
WIT)TAPUMUIUH-2 -HIIaMUHO )ITPOTIaH-2-MIIKapOaMUHOBON KHCIOTHL, (S)-TpeT-OyTtmnoBblit adup 1-(4-(3-non-1-
n3onpornmi- 1 H-miupa3on-4-un) mpuMuIiH-2 -uiIaMHIHO )IPOTIaH-2-mIKapOaMUHOBOH  KucioTsl, 3-(4-(3-non-1-
n3onpormi- 1 H-mupa3on-4-un) mpuMuuH-2 -uiaaMUHO )ipollaHeHHU TP,  4-(3-non-1-n3onponmi-1H-nmpazon-
4-u1)-N-merwimupumuanu-2-aMua 1 N-(4-(3-noz-1-msonporun- 1 H-nupason-4-mwn) mapumuaus-2-m)-N2 N-
JUMETHINTaH-1,2-quaMuH.

[Mpomexyrounoe coeaunenne N-(3-6pom-2,4-nmudropdenun)nponan-1-cyaporamun

Fu g
L
Br” ™ F “NHSO,Fr

F
PactBop 3-6pom-2,4-mudropanununa (4,16 r, 20 mmons, EP 184384), H-nponancynbsporunxiopuaa (4,6
M1, 40 mmodb), upuanna (8,0 mir), DMAP (97 mur) u JIXM (100 M) nepememuBaii ipu KT B Teuenue 16 4,
J0OaBIISITH BOJHBIA pacTBOp OMKapOOHATa HATPHUS W MOTYISHHYIO CMECh dKCTparupoBain dtuiamerarom. Opra-
HUYCCKUH CIIOW MPOMBIBAIM BOJHBIM PACTBOPOM OMKapOOHATa HATPHUSA M COJICBBIM PacTBOPOM. HeodHIeHHBIH
MPOAYKT OYHINAIN XpoMaTorpaduell Ha CHIHKareie (3IMOCHT: TPpaJueHT reKcan/3TmianeTar, ot 8:1 go 3:1), npu
9TOM IOJyJaJld YKa3aHHOE B 3arojoBke coeaunenne. MC: m/z 313,9 (M+1).
[Ipomexxyrounoe coequHeHue 3-Grop-4-HOAMUPUIUH-2-aMUH
)
[ %\NHZ
F
B pactBop 2-amuno-3-propnupuauna (1,0 , 8,9 Mmois) B 6e3BogaoM TT'D (40 mur) o karsim mipu -78°C
nobapnsm H-Oytrumatuit (1,6 M B rekcane, 13.9 mur, 22,3 mmods). [lonydeHHyI0 cMech MepeMeNBaii IpH
-78°C B Teuenue 1 u, 3areM gobasisum pactBop moxaa (10,2 r, 40,1 mmons) B TT'® (20 mun). PeakumonHyto cMech
IKCTParupOBAIM ATHJIAICTATOM, OPTAaHMYECKUN SKCTPAKT MPOMBIBAIUA THOCYIb(PATOM HaTpus, OMKapOOHATOM
HATPHS U COJICBBIM pacTBOpoM. OpraHudeckyro (paszy CyIIHIN HaJl CyIb(aToM HATPUS U KOHIEHTpUpoBanu. He-
OYUINCHHBIN MPOYKT OYHUINATH XpoMaTorpadueii Ha cuiInKaresne (JIFOSHT: TPaIUCHT TeKCaH/3THianeTar, ot 8:1
70 2:1), mpy 5TOM TIOJTy4aIM yKa3aHHOE B 3arojioBke coequnenne. MC: m/z 238,9 (M+1).
AHaNOTUYHBIM METOOM MOJIy4au 3-XJI0op-4-UoAMUPUINH-2-aMUH.

[MpomexyrouHoe coeanHenue 3-6pom-2,5,6-TpudTopaHUINH
FF

Br F
B npoOupKy s MEKpOBOJTHOBOTO peaktopa gobasisum 1-6pom-2,3,4,5-rerpadropbenson (1,0 r) u Box-
HBIH pacTBOp TuApokcuaa aMmMoHus (28%, 5 mi). CMmech HarpeBaIn B MUKPOBOJHOBOM peakTtope mpu 150°C B
TEUeHHE 2 4, 3aTe€M IOJyYEHHYIO CMECh BBUIMBAJIHM B BOJY M SKCTPAarupoBaIM rekcaHoM. OpraHudeckuid cioi
pasmemsii, cymwin Hag MgSO4 u koHuIeHTpupoBanu. OCTaToK OYMINANM XpoMmarorpaduedl Ha cuiInKarese
(97FO€HT: TeKcaH/3THIaneTar, 9:1), npu 5TOM MosyJaiy yKa3aHHOE B 3ar0JIOBKE COSIMHEHUE B BUJIE OCCIBETHOM
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xkunkoctu. MC: m/z 226, 228 (M+H).
'H SIMP (400 MTI', CDCl3): 8 6,75 (m, 1H), 3,95 (yurup. s, 2H).
[TpomexyrouHoe coeaunenue 2,4-1u0poM-3,6-TMXITOpaHHINH
Cl

NH,

Br 7 Br

Cl
Cwmech 2,5-nuxnopanunusa (0,2 1), N-opomcyknuanmuia (0,48 v) u TT'® (20 m) nepememmBamu npu KT
B TeueHHe 2 4. PacTBOpUTENH yoaisiTi, OCTATOK OYHIIAIHN 3KCIpecc-Xxpomarorpadueil Ha cunukarene (37Ir0CHT:
TeKCcaH/dTHIIaeTaT, 8:2), Ipy dTOM MOJyJalk YKa3aHHOe B 3arojioBke coeauaenne. MC: m/z 318 (M+H).

[IpomexxyTrounoe coequHeHue 1,3-1uopoM-2,5-1uxI0pOeH30T
Cl

e

Cl
Cwmech 2,4-nubpom-3,6-nuxnopanminia (5,0 1), Tper-Oytumautputa (3,3 1) 1 EtOH (50 Mi1) npu nepeme-
MIMBaHUY HarpeBali B 3aKpbITOi mpodupke mpu S0°C B Teuenne 2 4. CMech KOHIEHTPHUPOBAIH, OCTATOK OYH-
Ay SKcIpecc-Xpomarorpadueil Ha crtnkaresie (JIIOSHT: TeKCaH), TIPH 3TOM MOJIydYalld YKa3aHHOE B 3ar0JIOBKE
coemuuenne. MC: m/z 303 (M+H)".
[IpomexyTouHoe coequHeHue 3-0poM-2-xJ10p-5-PTopaHuiIuH
F

Br Br

<

Cramus 1. 3-Bpom-2-xmop-N-(mudeHmmernieH)-5-QTopaHuauH.

Cwmech 2,6-mubpomM-4-rop-1-xmopbenzona (865 mr, 3 Mmoib), 6enzodenornmuna (0,61 v, 3,6 MMOIB),
Pdy(dba); (137 mr, 0,15 MMoub), TpeT-OyTokcuaa Hatpus (432 mr, 4,5 mmoits), (S)-BINAP (280 mr, 0,45 MMoIb)
u Toiyosna (30 mur) Harpesanu npu 80°C B Teuenue 16 4. CMech SKCTparupoBaliy ATWIALIETATOM M 00beINHEH-
HbIe OpraHudeckue (a3pl MPOMBIBAIN COJIEBBIM pacTBOpoM. OpraHndecKyro a3y CYyIIHIn Hal Cyiah(haToM Ha-
TpHA U KOHIICHTPUPOBAIH. HeounImeHHbIi TpOIyKT OUHIIAN SKCIpecc-XxpoMaTorpadueit Ha cunukarene (37ro-
€HT: TpaJeHT rexcan/atunanerar, ot 40:1 go 20:1), npu 3TOM NOJTy4alnyl yKa3aHHOE B 3ar0JIOBKE COEANHCHNUE B
Buzie nopomka. MC: m/z 388,9 (M+1).

Cranus 2. 3-bpom-2-xsop-5-dropanunmH.

PactBop 3-6pom-2-xsop-N-(aupenmnmernien)-S-gpropanminna (1,16 ) B TT'® (20 mi) obpabarbiBanu
XJIOPUCTO-BOIOPOJHOM KHCIOTOH (2H., 1,5 M1, 1 9KB.) U modaydeHHy0 cMech nepemennBany npu KT B Teuenne
2 4. CMech IKCTparupoBaliil 3THIALETATOM U OObEAWHEHHBIC OpraHudecKue (a3bl MPOMBIBAJIM COJIEBBIM pac-
TBOpoM. Opranmdeckyio (hazy CyMWIN Haj Ccylb}haToM HATPUS M KOHIEHTPHpPOBaH. HeounimeHHsbIH TpoIyKT
OYHIIANIN IKCIpecc-XxpoMmarorpadueii Ha cumkaresie (IIIOCHT: TPaANeHT Tekcan/atunanerar, ot 40:1 go 15:1),
TIPH TOM ITOJTYJaJId YKa3aHHOE B 3aroJIOBKE COSAMHEHHUE, coepxaiiee npumech oenzopeHona. MC: m/z 223,9
(M+1).

AHaJOTHYHBIM METOJIOM TIONy4dad 3-OpoM-2,5-TUXIOpaHuiInH, 3-OpoM-2-XJIOp-5-METWIAHWINH H 3-

Opom-2,5-mu¢ TOpaHMIIHH.
F
1
8r NH, B TNH, Br NH,
F

cl Cl
3-0pom-2,5-anxn0paHHAHH  3-Gpom-2-XA0p-5-METHAAHUTHH  3-Gpom-2,5-andyroparunuy

[TpomexyrouHoe coeauHeHne 3-0poM-5-xiop-2-pTopOeH30Has KUCIOTa
ol

S

8 oM
F

B pactBop LDA B TI'® (nonyueHHsIi U3 Anu30nponmiamMuHa, 3,38 mi, 24 mmons) n H-BuLi (1,6 M, 13,1
M1, 21 MMoutb) Tipu -78°C 1o KarusiM 100aBisu| pacTBop 2-6pom-4-xiop-1-propdensona (4,31 r, 20 MMoIb).
TTonydyennyio cMmech nepeMmemmuBamu npu -78°C B Teuenne 1 4, 3aTeM MemreHHO (~ 30-60 MHH) MEepeHOCHITH
gepe3 TpyOKy npu nepememnBanuu nipu -78°C B cMech cyxoro apaa u TT'® (40 mur). CMech mepeMermBaii Ipu
-78°C B Teuenue 1 4, 3aTtem HarpeBann 10 KT (s ymaneHus raza), KOHICHTPHUPOBAIN M 00pabaThIBalld pac-
TBOpPOM ruapokcuza Hatpus (1H., 50 mur). CMech 3KCTparnpoBalii 3THIIAETaTOM (3TWIIALIETATHBIN CJI0i 0TOpa-
ceiBayy). BoJHEIA C10¥ MOAKKUCISUTH 1H. XJIIOPUCTO-BOAOPOIHON KHCIOTOM, 3aT€M 3KCTPArHpOBaIH XJIopodop-
MoM (3x400 Mi). DKCTpakT XJIopodopMa CYIIHIN HAJl CYTbGaTOM HATpUs, GUIBTPOBAIN M KOHIEHTPUPOBAIIH,
IPY ATOM IOJIy4alld HEOUNIIEHHOE YKa3aHHOE B 3ar0JIOBKE coequHeHue. [IpoaykT conepxan HeOOIbIIOe KOJIU-
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YECTBO M30MEPHOTO MPOAYKTA 2-0poM-6-X110p-3-PTOPOCH30MHON KUCIIOTHI.

'H SIMP 117151 yka3aHHOTO B 3aroJI0BKE COSIMHEHHUs 3-6poM-5-xy10p-2-hropOensoiinoit kucmoTst (400 MI',
CDCl5): 6 7,93 (dd 1H, J=2,8, 5,6 T'), 7,79 (dd, 1H, J=2,8, 5,6 I'my).

AHAJNOTHYHBEIM METOJOM TOJyYanu 3-0pom-2,6-mudTopOCH30HHYI0 KHUCIOTY U 3-Opom-2-hrop-5-
METHWIOEH30HHYIO KUCIIOTY.

[TpomexxyTouHOE COeMMHEHNE TPET-OyTHIIOBBIHN 3pup 3-6poM-5-xitop-2-propeHrmTkapOaMIUHOBON KHCITO-
THI

RS
L
Br NHBOC
F

PacTtBOp HeoumIeHHONH MPOMEXYTOUHOH 3-OpoM-5-Xxi0p-2-propOensoiiHoit kucnotsr (2,03 T, 8§ MMOIIb),
mudenmndocpopunasuna (2,07 mi, 9,6 mmons, 1,2 sk.) u DIPEA (1,67 M, 9,6 Mmmoinb, 1,2 9KB.) B CMECH TpET-
Oyranos/Tomyon (1:1, 25 mur) marpeBanu npu 110°C B Teuenue 36 4. [TonydeHHYI0 CMeCh KOHIIECHTPHUPOBAIH, U
3aTeM paclpelessLTi MEXKIy ITWIALCTATOM U BOAOH. OpraHMYecKuidl CIIOW MPOMBIBAIU COJICBBIM PacTBOPOM,
3aTeM CYIIWIH HaJ CyJb(ATOM HATPHS, QPIIBTPOBAIN U KOHICHTPUPOBATH. HEOUHIIICHHBIH TPOIYKT OYHUINATH
xpomarorpadueii Ha cuaukarene (MOSHT: TPATUCHT rekcan/sTunanerat, ot 30:1 mo 10:1), mpu 3ToM morydanu
yKa3aHHOE B 3aT0JIOBKe coeauHaeHne. MC: m/z 267,8 (M+H), (M-'Bu).

AHaJOTUYHBIM METOJIOM TOJIyYadl TPET-OyTHIIOBEIN d¢up 3-0poM-2,6-mudTopdheHnaKapOoaMHHOBOM K-
CJIOTBI U TPET-OYTHIIOBBIN d(up 3-Opom-2-PpTop-5-MeTrinheHnIKapOaMUHOBOM KHCIIOTHI.

[IpomexxyTrounoe coequHeHue 3-0poM-5-xy10p-2-PTopaHmiIuH

I

/[ =
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F

PactBop Tper-OyTtHioBoro s¢upa 3-6pom-5-xiop-2-propdennnkapdbamMuHoBoi kucioTsl (900 mr, 2,78
MMmoJib) B IXM/TDY (20 mu, 1:1) nepememmBanu npu KT B Teuenne 1 4. PeakiimoHHYIO CMeCh KOHIICHTPHPO-
BaJIM, 3aTE€M OCTATOK IIEPEHOCHIIM B ATHJIALETAT ¥ IPOMBIBAIN BOJHBIM OMKapOOHATOM HATpPHUS U COJIEBBIM pac-
TBOpoM. OpraHuyecKuil cIoN CyIIiIN Hax Cyiab(haToM HATpus, (PUIBTPOBATIHM M KOHICHTPHPOBAIH, IIPH 3TOM
TOJTy4JajIi YKa3aHHOe B 3arojioBke coeannenue (736 mr). MC: m/z 223,9 (M+1).

[IpomexxyTouHOE COeTUHEHHE S-OpOM-3-METOKCH-2-METHIIAHUITHH

/
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IeTeporeHHy0 peakMOHHYIO cMech 4-OpoM-2-MeTokcu-6-HuTpoToayona (500 mr, 2,032 MMoIb), YKCYC-
HoW kucnoThl (20 mur) m skenesa (1135 mr, 20,32 mmons) nepemermBanu ipu KT B Teuenue 24 4. B momyden-
HYIO CMECh J00aBJISUIH dTHJIAIETAT, CMECh (DUIBTPOBAIM Yepe3 MeTuT, PrIbTpar KOHIEHTpUpoBaan. OcTaTok
pacrpenensiii MeXIy STHIANETaTOM M HACHIIIEHHBIM BOJHBIM pacTBOpoM OmkapOoHaTa HaTpus. BomHbI cioi
SKCTParupOBaIH JAOTOTHATEIFHBIM KOJIMYECTBOM dTHianeraTa. O0beIMHEHHBIE OpraHnIecKie (a3bl IPOMEIBA-
JIM BOZOH M COJIEBBIM PAacTBOPOM, 3aT€M CYIIWIN HaJX CyIb(haToM HATpus, GHIBTPOBAIN M KOHIICHTPHPOBAIH,
TIPY ATOM TIOJIYJaId yKa3aHHOE B 3aroyioBke coenuuenue. MC: m/z 218,0 (M+H).

[IpomexxyTouHOE COEAMHEHHWE TpPeT-OyTWIOBBI ddup S-xmop-2-drop-3-(4,4,5,5-terpamermin-1,3,2-
JoKcaboposaH-2 -1t )peHrIKapOaMIHOBOM KHUCIIOTHI
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CMech TIPOMEXYTOYHOTO TPeT-0yTuioBoro 3dupa 3-6poM-5-xyop-2-propdeHmikapOaMIUHOBON KHCIOTHI
(1,45 1, 4,46 mmonb), Ouc-(muHakossaTo)nudopa (1,7 T, 6,69 mmons), amerata kamus (1,53 r, 15,5 mMmodb),
PdCl,(dppf)-CH,Cl, (163 mr, 0,22 mmons) u nuokcana (100 mur) HarpeBanu B 3akpbiToii mpobupke mpu 100°C B
TedyeHue 16 4. HeounieHHyo peakmoHHyI0 CMECh IEPEHOCHIIH B STUTALIETAT, IPOMBIBAIN BOJIHBIM PACTBOPOM
OukapOoHaTa HATPHS U COJIEBBEIM pacTBOpoM. OpraHUYecKHUid CIIOW CYIIMIN HaJ CyIb(paToM HaTpus, GUIbTPO-
BaJIM M KOHIICHTpHpOoBaiK. HeounmienHoe coequHeHNe pa30aBIsLTi TOps/auM rekcanoM (600 M), HarpeBaiu 10
65°C B Teuenne 30 muH, 3aTeM oxnaxnaanu 10 KT. CMech KOpUIHEBOTO I[BETa (GUIBTPOBAIH Yepe3 MEUT U
0caJIoK Ha (QWIBTPE MPOMBIBAIH TekcaHOM. OObeAMHECHHBIC (DIITBTPATH KOHIICHTPUPOBAIIH, TIPU 3TOM IOTyYad
HCOYHINICHHOE YKa3aHHOE B 3arOJIOBKE COCIMHCHHE B BUAE Macia jxenroro nsera. MC: m/z 233 (M-nmuHaKoI-
‘Bu).

AHaNOrMYHBIM ~ METOJIOM  IoJydanu S-xjop-2-rop-3-(4,4,5,5-rerpamermii-1,3,2-arokcadboponan-2-
WJT)aHUJIVH, TPEeT-OyTHIIOBBIN a¢up 2,6-mudrop-3-(4,4,5,5-rerpamernn-1,3,2-nnokcadboponan-2-
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W) heHIITKap OaMHHOBOM KHCIIOTHI, N-(2,4-nudrop-3-(4,4,5,5-Terpamerui-1.3,2-auokcadboponan-2-
win)denun)nponan-1-cyapdonamun, 2-(2-gprop-3-aurpodennn)-4,4,5,5-rerpamernn-1,3,2-nuokcadboponan, 2,5-
mudTop-3-(4,4,5,5-Tetpameruin-1,3,2-11u0kcaboporan-2 -1 ) aHUITIH, 2-xyop-5-prop-3-(4,4,5,5-rerpameTrii-

1,3,2-1rokcaboposian-2-ui)anwing, 2,5-nmuxiaop-3-(4,4,5,5-retpamernin-1,3,2-muokcaboponan-2-ui)aHuinH, 2-
xJop-5-metun-3-(4.4,5,5-rerpameTii-1,3,2-nuokcaboposiaH-2-WiI)aHWINH, TPET-OyTHIIOBBIA 3¢up 2-¢hTop-5-
metmi-3-(4,4,5,5-rerpameruni-1,3,2-nnokcadbopoaan-2-wmi)peHIIKapOaMHUHOBOH  KUCIIOTHI, 3-¢Top-4-(4,4,5,5-
TeTpameTui-1,3,2-nmokcaboponaH-2-wi) TUpUITH-2-aMHH, 2,3,6-tpudrop-5-(4,4,5,5-rerpamerni-1,3,2-
TIMOKCabOopoOIaH-2-ui)aHmInH, 3-xi0p-4-(4,4,5,5-rerpameti-1,3,2-nuokcabopoiaH-2-WiI)MUpUIdH-2-aMUH, 3-
xnop-5-(4,4,5,5-terpamerun-1,3,2-mrokcaboposiaH-2-Hil)aHWINH,  3-METOKCH-2-MeTwi-5-(4,4,5,5-TreTpameTnn-
1,3,2-nnoxcaboposnan-2-1i)aHHINH.
IMpomexyrounoe coeaunenue 2-dprop-3-(4,4,5,5-rerpamerni-1,3,2-nnokcabopoan-2-nin)aHuiInH

O
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CmMmech poMexxyTodHoro 2-(2-¢Top-3-anTpodramn)-4,4,5,5-rerpamerni-1,3,2-nuokcaboponana (500 mr),
nautaaus Ha yriae (10%. 50 mr) u stnnanerara (20 mit) nepemennBaiy B atMocdepe BoJopoaa IpH JaBiIeHuH |
aT™ B TedeHue 16 4. [TosrydeHHYI0 cMech POTyBaIX a30TOM U GUIBTpOBaIH. PHIbTpaT KOHIICHTPUPOBAJIH, TIPH
9TOM TIOJTy4allil YKa3aHHOE B 3ar0JIOBKE COEAMHEHUE, KOTOPOE HCIOIB30BaIN 0€3 JOMOIHUTENEHOH 00paboTKH.
MC: m/z 237,1 (M-1).

Ipumep 1. Metwnossrii 3¢up N-[(2S)-1-[(4-{3-[2,6-mudTop-3-(ipomnan-1-cymshonamumo)permn]-1-
(mponan-2-wi- 1 H-nupa3zon-4-wi } TupuMuAIIH-2 -AIT)aMIHO [IpoTiaH-2 -1 |[KapOaMHHOBOW KHCIIOTHI (COeIWHEHUE

7 B TabnwIIe)
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CMech HEOUHIIEHHOTO TpoMexyTtouHoro N-(2,4-mudrop-3-(4,4,5,5-terpamerui-1,3,2-arokcadboponan-2-
nn)penun)nponan-1-cynbponamuga (854 wmr), mpomexyrounoro (S)-mermsoBoro 3dupa 1-(4-(3-mon-1-
n3onponui- 1 H-mupa3on-4-un) mupuMuanH-2-uiIaMAHO )IpOTIaH-2-MikapOaMUHOBON KUCIOTH (350 Mr, dncroTta
90%), terpakuc(tpupenunpochun)nammaaus (0) (90 mr), BogHOTO pacTBOpa KapOoHaTta HaTpus (2 M, 6 mi),
toiyona (50 i) u aTanona (6 mur) Harpesanu npu 80°C B TeueHne 16 4. OXJIaKIASHHYIO CMECh SKCTParupoBalld
STHJIAIETaTOM M OOBEIMHEHHBIC OPTaHMYECKUE HKCTPAKTHI IMPOMBIBAIN COJIEBBIM PacTBOpPOM. OpraHHYecKyIo
a3y cymmim Hax cynb(haToM HATPUS W KOHICHTpUPOBaIH. HeounmmeHHbIH MPpOAYKT OYHIIAIA XpoMaTorpadu-
el Ha cunukarene (3moeHT: rpaaueHT JIXM/meranoun, ot 70:1 no 40:1), mpu 5TOM ToNTydaind yKa3aHHOE B 3aro-
JIOBKE COEJIMHEHUE.

[Mpumep 2. Merunoeii  3¢up  N-[(2S)-1-({4-[3-(2-xs0p-5-pTOp-3-MeTancyapHonamunohenmn)-1-
(nponan-2-wn)-1H-nupa3o:n-4 -1 | TMpUMHIMH-2 -1 } aMHHO ) [TPOTIaH-2-1J1 |JKapOaMHHOBOM KHCJIOTHI (COeANHEHUE
15 B Tabmuie)

/1>~NH302M9

MeO,CHN

Cramus 1. (S)-Metunoserii a¢up 1-(4-(3-(3-amuno-2-x510p-5-propdenun)- 1 -uzonponmi- 1 H-nmupazon-4-
W) TAPUMUIAH-2 -WJIAMIHO )TIPOTIaH-2 -MIIKapOAMHUHOBOH KHUCIIOTBI.

CMech HEOUMINEHHOTO MPOMEXKYTOUHOTO 2-X10p-5-pTop-3-(4,4,5,5-Terpamerni-1,3,2-qrokcabopoian-2-
nn)anmwmaa (214 wr), npomexyrodHoro (S)-metmnoBoro 3¢upa 1-(4-(3-moxa-1-u3onponwi-1H-mupazon-4-
W) IMPUMUINH-2-UJIaMIHO )ITpoTaH-2-mikapoaMuHoBold  kucinotel (68  wmr, 0,14  mmoxnbp),  Terpa-
kuc(tpudpenmipochun)namiaausa(0) (16 mr), BogHoro pacrBopa xapoonata Harpus (2 M, 3 mi), Tomyona (18
M) 1 3taHona (3 mur) HarpeBanu mpu 85°C B TedeHne 16 4. CMech dKCTparupoBaH dTHIALIETATOM U 00BEIn-
HEHHBIC OpPraHUYECKHE AKCTPAKTHI MPOMBIBAIN COJIEBBIM pacTBOpoM. OpraHndeckyro a3y CyNIMIHM Hall CyJb-
(haToM HaTpUs U KOHIICHTPpHUPOBaIH. HeOUHIIEHHBIH POIYyKT OYHIAIN XpoMaTorpadueii Ha cuaukareie (Io-
ent: rpaaueHT AXM/metanon, ot 60:1 mo 40:1). mpu 3TOM MOTy4alu YKa3aHHOE B 3aroJIOBKE coequHEHUE (46
Mr), coxaepxamiee mpumeck (S)-mermnoBoro 3¢wupa 1-(4-(1-usonpormi-1H-nupazon-4-wn)nupuMuInH-2-
WJIAMUHO ))TIPOTIaH-2 -HiIKapOaMuHOBON KUCIOThL. MC: m/z 462,1 (M+1).

Cramus 2. (S)-Metunosiid a¢up 1-(4-(3-(2-xm0p-5-prop-3-(MerancynbhoHaMuI0 ) heHUIT)- | -HU30TPOTTHII-
1 H-niupa30J1-4-11) MUpUMUIHH-2 -HJIaMIHO )TIPOTIaH-2 -MIIKapOaMHUHOBON KHUCIIOTBI.

CMech aHWITMHA, TTOJTYIeHHOTO Ha ctanuu 1 (46 mr), mupuanna (2 M), Tpudtiiamuaa (1 mi), 1XM (4 mur)
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U MetaHcynbhoHmIxinopuaa (23 mxi, 0,3 mmoins) nepememmusany npu KT B Tedyenue 16 4. Heounmennyro pe-
aKIMOHHYI0 CMECh KOHIIEHTPHPOBAIM, 3aTEM OCTaTOK IEPEHOCWIM B cMech Toxyona (9 mi), staHoma (1 mi),
kapOoHara Hatpus (2 r) u Boasl (10 mur). ITomydeHHyIO cMech MpH nepeMenInBaHuy HarpeBany npu 85°C B Te-
yenue 16 4. 3aTeM npoBoamIM 00pabOTKy, KaK ONHMCAaHO Ha CTaJUM 1, IPH STOM MOIydYaJld HEOUHUIICHHBIH TPO-
JIyKT, KOTOPBIN OYHINaIN XpoMarorpadueit Ha cuimukaresne (3moeHT: rpaauent JIXM/meranomn, ot 60:1 1o 40:1),
IPH 3TOM IOJTy4aln YKa3aHHOE B 3ar0JIOBKE COCIMHECHHE.

IMpumep 3. MetunoBsiid 3pup N-[(2S5)-1-[(4-{3-[5-xmop-2-drop-3-(pomnan-1-meTancynabhporamuo)de-
HU|-1-(mponan-2-w)- 1 H-mupa3on-4-wi1 } mupuMuarH-2 -1 ) aMIHO [TpoTaH-2-wi |[KapOaMUHOBOW KHCIOTHI (CO-
enuHenue 1 B Tabimie)
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Cramuss 1. (S)-Mertunoseiit a3¢up 1-(4-(3-(5-x5mop-2-prop-3-(TpeT-0yToKCHKapOOHUITAMIHO ) peHMIT)- 1 -
n3onpormi- 1 H-mupa3zon-4-um) mpuMuIiH-2 -uiIaMHIHO ) IPOTIaH-2-MIKapOaMUHOBON KHCIOTHI.

CMech HEOUHIIIEHHOTO MTPOMEXYTOUYHOTO TPeT-OyTHiIoBOoro 3¢upa S-xiop-2-prop-3-(4,4,5,5-reTpamerui-
1,3,2-nnoxcabopomnan-2-mi)peHnnKkapoaMruHOBOH KHCIIOTH (2,0 T), mpoMexyTouHoro (S)-mMeTuaoBoro s¢upa 1-
(4-(3-non)-n3onponmi- 1 H-nupazon-4-nm)mupuMuIH-2 -MIaMHAHO )IIPOaH-2-1ikapOaMuHOBOH  KucioTsl (600
mr, 1,34 mmois), Terpakuc(tpudenmwipochun)mammaaus (0) (150 mr, 0,13 MMoIB), BOJHOTO pacTBOpa KapOoHa-
Ta Hatpus (2 M, 6,7 M, 13,5 mmous), Toxyona (80 mi) u ataHona (6 mut) Harpesanu rpu 80°C B Teuenue 16 4.
CMech 9KCTparupoBalii STHIIALETATOM M O0OBbEIMHEHHBIE OPTaHUYECKUE SKCTPAKTHI MPOMBIBAJIM COJIEBBIM pac-
TBOpoM. Opranmdeckyio (hazy CyMmIWIN Haj Ccylb}haToM HAaTpUS M KOHIEHTPUpPOBaH. HeounieHHbIH TpoIyKT
ouHIIaId XpoMarorpadueit Ha cunukaresne (moeHT: rpaauent JJXM/meranon, ot 80:1 g0 60:1), mpu 3TOM TIO-
JydaJid yKa3aHHOE B 3aroJIOBKE COeMHEHNE, CoieprKaliee nmpumech okcuna tpudenmipochuna. MC: m/z 562,1
(M+1).

Cramus 2. (S)-Metunoserii a¢up 1-(4-(3-(3-amuno-5-x50p-2-propdenun)- 1 -uzonponwi- 1 H-nmupazon-4-
W) TAPUMUIAH-2 -WIIAMIHO )TIPOTIaH-2 -MIIKApOAMHUHOBOH KHUCIIOTHI.

PactBop  wactmuHo  oummeHHoro  (S)-mermnmoBoro  adupa  1-(4-(3-(5-x10p-2-PrOp-3-(TpET-
OyrokcukapOoHUIaMKUHO)penun)- 1 -usonponun- 1 H-nupazon-4-wn)nupuMuus-2-1iIaMIHO )IIpoaH-2-nikapoa-
MHHOBO# kucaoTHI (1,1-5 1) B IXM (50 M) u TOVY (20 mur) nepememmanyu npu KT B Teuenue 1 4. PactBopn-
TENN yIaJsuIn, 3aTeM J00aBIsuId BOAHBIN pacTBOp OMkapOoHata HaTpus. [1oydeHHYI0 CMeCh IKCTparupoBalu
STHIIALIETATOM U 00bEANHEHHBIC OPTaHWYECKUE SKCTPAKTHI MPOMBIBAIN OMKapOOHATOM HATpPHUS M COJIEBBIM pac-
TBOpoM. Opranndeckyio ¢a3y CyIIMIN HaJ Cylb(aToM HATPUs W KOHIEHTpHUpOBamW. llomydeHHBIH MPOIyKT
ouHnIay Xpomarorpaduei Ha curkarene (moeHT: rpagueHT JIXM/metanon, ot 60:1 mo 40:1). MC: m/z 462,1
(M+1).

Cramus 3. MetmnoBsrid 3¢up N-[(2S)-1-[(4-{3-[5-xmop-2-PpTop-3-(ponan-1-cymshonamumo)perw]-1-
(mponan-2-wn)- 1 H-tupazomn-4-wui } mupuMuIiH-2 -1 )aMHHO | TIPOTIaH-2-HJ1 |[KapOaMUHOBOM KHCIIOTHI.

Cmech  (S)-metmnoBoro sdupa 1-(4-(3-(3-amuno-5-x510p-2-PTopdenun)- 1 -uzonponwi- 1 H-nmupazon-4-
WIT)TMPUMUIUH-2 -HIIaMHHO )ITpoTaH-2-nikapoaMuHoBoi kuciotsl (41 mr, 0,09 MMons), TpusTriamMuHa (1 Min) u
JOXM (4 M) obpabaTeiBaii mpomnaHcyabpoHmwxiopuaoM (40 mr, 0,27 MmMons). [lomydeHHyO cMech Tiepeme-
mmBany pu KT B Teyenue 16 4. HeounmueHHyro cMech KOHIEHTPUPOBAIH, OCTaTOK NEPEHOCHIIN B CMEChH TO-
ayona (9 mu), atanona (1 mi), kapooHara Hatpus (2 1) u Bozsl (10 mu). [TonydeHHyIO CMECh NIPH MEepeMenInBa-
HUM HarpeBasu npu 85°C B Teuenne 16 4. 3aTteM mpoBoawm 00pabOTKy, Kak OMHCAHO Ha CTaJAuH 1, IpU 3TOM
MOJIy4YaJId HEOYMIIEHHBIH NPOJYKT, KOTOPBIM OuHumiany XxpoMarorpadueld Ha cuimkaresie (QJIIOCHT: TPagueHT
JXM/metano, ot 60:1 1o 40:1), mpu 3TOM MOTYYaTH YKa3aHHOE B 3ar0JIOBKE COCTUHCHUE.

IIpumep 4. MetunoBerii 3¢up N-[(2S)-1-((4-[3-(5-x10p-2-dTOp-3-MeTaHCyIBPOoHAMETO G EHIT)- | -(OKCaH-
2-un)- 1 H-ntupa3on-4-un | mupuMuIHH-2-1J1 } aMAHO )ITPOTIaH-2-1i | KapOaMHUHOBON KHUCJIOTHI (coeamHeHne 33* B
tabsmie) u MeTunoBblld 3¢up N-[(2S)-1-({4-[3-(5-xm0p-2-pTOp-3-MeTancynbhonamuaodennn)- 1 H-muapazon-4-
W | TAPUMUIAH-2-1J1)aMHHO ) TPOTIaH-2 -1 [KapOaMHUHOBOW KHCIIOTHI (coenuuenue 31 B Tabmmie)

Cramus 1. 5-Xmop-2-drop-3-(4-(2-(meTwntno)mupumMuana-4-un)- 1 -(tetparuapo-2H-mmmpan-2-mm)-1H-
MHUPa30JI-3-11)aHUIIHH.

CoeuHEHHE TT0JTyYaIi aHaJOTUYHO TOMY, KaK OITMCaHO B IpuMepe 3, ctaaus 1, u3 mpoMexxyrouHoro 4-(3-
nox-1-(rerparunpo-2H-nmpan-2-un)-1 H-nupazon-4-ni)-2-(MeTUITHO ) TUPUMHUANHA U IIPOMEKYTOYHOTO 5-XJI0p-
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2-¢Top-3-(4,4,5,5-Terpamerni-1,3,2-mnokcaboponan-2-wmn)anmwmaa. MC: m/z 420,0 (M+).

Cramust 2. N-(5-Xnop-2-drop-3-(4-(2-(MeTnntyo )nupumMuaus-4-ui)- 1 -(terparuapo-2H-mupan-2-wm)- 1 H-
UPa3od-3-mi)heHnT)MeTaHC YT OHAMUT n  N-(5-xmop-2-¢prop-3-(4-(2-(MeTHUATHO ) TUPUMHUINH-4-11)- | -
(terparunapo-2H-mmupan-2-un)- 1 H-upazo:n-3-wmn)derwmn)-N-(MeTHIcynbOHNUT )MEeTaHC Yy Tb(POHAMHI.

B pactBop S-xmop-2-drop-3-(4-(2-(MeTmntno))mupumMuanH-4-un)- 1 -(teTparuapo-2H-mmmpan-2-mn)-1H-
nupasod-3-win)anwimaa (233 mr, 0,55 MMob) u TpudTHIIaMuHA (2 MiT) B nuxyiopMerane (10 mir) moGaBisin Me-
tancynbhormtxiopun (0,13 M, 1,66 mmons). [Torydaennyto cmech nepemenuBamu mpu KT B Teuenue 16 4, npu
9TOM IOJIyYaJId CMECh YKa3aHHBIX B 3aroJIOBKE coequHeHHH (rmo maHHbIM aHanmm3a JKX-MC), mo6aBiIsin dTHII-
arerar U CMech IPOMBIBAIH BOJIOH M COJIEBBEIM PacTBOPOM, 3aTE€M OPTaHMYECKHH CIIOH CYIIMIN HaJ CyJIb(haToM
HaTpusl, GUILTPOBAIN M KOHIIEHTPHPOBAIH, TIPH 3TOM IOJIyYaJId HEOUHIICHHYIO CMECh YKa3aHHBIX B 3ar0JIOBKE
COCIMHEHUH, KOTOPYIO HCIIONB30BAIN 0€3 NOMoIHNTeNbHOH ounctku. MC: m/z moHo-cynbponamuna 498,0
(M+1), 6uc-cynsponamuna 576,0 (M+1).

Cragusa 3. Metmnosrid 3¢up N-[(25)-1-({4-[3-(5-xmn0p-2-hTOp-3-MeTancymshoHamuaopermn)- 1 -(okcan-
2-nn)-1H-nupazon-4-mwi|nupuMuanH-2-1i1 } aMHHO )IPONIaH-2 -1 [ KapOaMUHOBOW KUCIIOTHI.

Heounmmennyto cMmech, oydeHHy o Ha craguu 2, pactBopsuin B TT'®-H,0 (1:1, 30 mur) u mpu KT obpabda-
ThIBaJI OKcoHOM (1,68 T, 2,75 Mmoun). [Tonydennyto cMmech nepemermuBany mpu KT B Teuenue 16 4, 3atem 1o-
Oasysuy aTiarerat. OpraHMYecKuid CIOH MPOMBIBATI BOJHBIM PAacTBOPOM OMKapOOHATa HATPHs, BOJOU U CO-
JIEBBIM PacTBOPOM, CYIIWJIN HaJ Cyab(paToM HATpus, GUIBTPOBAIM M KOHICHTpHpOBaIH. HeounmeHHsIii ocTa-
TOK pacTBopsiii B NMP (5 mur) n 0OpabaThiBamu MPOMEKYTOIHBIM (S)-MEeTHIOBBIM 3(HUpoM |-aMUHOTIpOITaH-2-
niKapOaMHUHOBON KUCIOTHI (146 mr, 1,1 MMonb) u kapboHaToM HaTpus (233 wmr, 2,2 MmMois). CMech HarpeBaJn
npu nepeMemuBanuy pu 110°C B Teuenue 16 4. OXIaXACHAYIO pEaKIIMOHHYIO CMECh pa30aBisuI dTHUJIAIeTa-
TOM, 3aT€M IPOMBIBAJI BOJIOW M COJICBBIM pacTBOpoM. OpraHMYecKHi CIIOW CYIIMIN HaJ Cyab(paToM HaTpws,
(UIBTPOBAIM M KOHIEHTPUPOBaIH. OCTATOK OYMINAIN Xpomartorpadueil Ha cuimkarese (3Ir0eHT: 2% MeTaHo
B IMXJIOPMETAHE), IIPU STOM IOJTy4aI yKa3aHHOE B 3ar0JIOBKE COEIMHEHHE.

Cramuss 4. Merunoseiii 3up  N-[(2S)-)-1-({4-[3-(5-xn0p-2-PpTop-3-MeTancynbhponamunodenmn)-1H-
MHMPa30I-4-1i | TUPUMUAANH-2-1I1 } aMUHO )IPOTIaH-2 -1 JKapOaMHHOBOH KHUCIIOTHI.

B pactBop wmermnoBoro adupa  (2S)-1-(4-(3-(5-x10p-2-Prop-3-(MeTHncynsponamuao)herun)-1-
(Terparuapo-2H-mmupan-2-un)- 1 H-nupazon-4-un) mupuMunH-2 -HIaMAHO )ITPOTIaH-2 -MIKapOaMUHOBON  KHCIIOTHI
(94 mr, 0,16 mmonp) B MeOH (15 mur) no6aBisiin KOHIICHTPUPOBAHHYIO XJIOPHUCTO-BOAOPOIHYIO KuCIOTY (0,5
Mmn). [Tomydernyto cmech nepememuBaiu nipu KT B Teuenue 16 4, nobGaBisuin BogHBIA OnkapOoHaT HaTpws, pH
JIOBOJIMITH 10 9 M CMECh AKCTparupoBaiiv dTwianeratoM. OpraHndecKuii CJIOW MPOMBIBATIN BOJIHBIM OuKapOoHa-
TOM HATPHS M COJICBBIM PacTBOpOM. HeounIeHHbIH MPOAYKT OUHIIAIN XpoMaTorpaduei Ha CHITUKareie (3IIro-
€HT: TPaTueHT AuxjopMeTan/MeTanoi, oT 30:1 mo 15:1), mpu 3TOM MmoJTydanu yKa3aHHOE B 3ar'0OJIOBKE COCIHHE-
HHE.

Mpumep 5. Merunoeii  3¢up  N-[(2S)-1-({4-[3-(5-xs0p-2-pTOp-3-MeTancyapHoramunopenmn)-1-
(nponan-2-wn)-1H-nupa3on-4-uin | TMpUMHIMH-2 -1 } aMHHO ) [TPOTIaH-2-1J1 |JKapOaMHHOBOM KHCJIOTHI (COSANHEHUE

9 B TabnwIIe)
cl

HN—"{J— PER¢ ‘\>\NHSOZMe
N
MeO,CHN % F
N
A

B pactBop (S)-metmnoBoro a¢upa 1-(4-(3-(3-amuHo-5-x510p-2-pTopdenun)- 1 -uzonponwmi- 1 H-nmupazon-4-
W) TAPUMUIAH-2 -WIIAMIHO )TIPOTIaH-2 -AIIKapOaMUHOBOH KucaoThI (550 mr, 1,2 mmons) B IXM (30 mur) u mupu-
nmuHe (10 mim) mob6asmsmn MetancynbdormwxIopun (0,277 mi, 3,57 mMois). [TonydeHHy0 cMech TIepeMenTHBATH
npu KT B TeueHne 16 4, 100aBIsIIM BOAHBIA pacTBOp OMKapOOHATa HATPHSL, CMECh SKCTPATHPOBAIH ITHIIAICTA-
TOM W MPOMBIBAJTIH COJICBBIM pacTBOpoM. OpraHUYecKuil CIION CYIIWIH HaJ CYyJIb(ATOM HATPUS U KOHIICHTPUPO-
Bayin. HeounimeHHsI NPOAYKT ounIany xpomarorpaduei Ha cuimkaresne (1roeHT: rpaaueHt JIXM/meranon,
ot 60:1 1o 40:1), mpu >TOM MoONTy4aIy yKa3aHHOE B 3ar0JIOBKE COEIMHEHME. AJBTEPHATUBHBII CHHTE3 OIHCAH B
npuMepe 6 HIDKe.

W3 peaknmuoHHOW CMecH Takke BbIIEsU MeTunoBbld dpup N-[(2S)-2-({4-[3-(5-xm0p-2-dTOp-3-
MeTtaHcyhoHamumohennn)- 1 -(mponan-2-wn)- 1 H-mupazon-4-wi | mupuMuIAH-2 -1I1 } aMHUHO )TPOTTHIT |[KapOaMHHO-
BOH KHCIOTHI (coenmuHenue 32 B Tabmuie), N-{3-[4-(2-amuHonmupumMuana-4-wmin)- 1 -(mpoman-2-un)- 1 H-nupa3zon-
3-un]-5-xn0p-2-propdenmn} metancynbonamu (coenuuenue 30 B Tabimie).
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[Mpumep 6. Metmnossiii a¢up N-[(25)-1-({4-[3-(5-x10p-2-PTop-3-MeTancydonamunodenwn)-1-(ponan-
2-n)-1H-nupazon-4-mwi|nupuMuInH-2-11 } aMHHO ))IPONaH-2 -1 |[KapOaMUHOBOH KHCIIOTHI (coequHeHne 9 B Tad-
JIUTIC)

MeG,CHN

Cramus 1. 1-ber3unnneH-2-U30TpONHITHAPA3HH.

B peakrop, cHaOXeHHBIH MEXaHUIECKON MEIIAIKOH, TEPMOMETPOM H KareJIbHOW BOPOHKOH, TIPU TIPOTYBKE
a30TOM 3arpyskajiu THApoXJopuy uzonpomnmwiruapasuna (712 r, 6,43 mons), anerat Hatpus (528 T, 6,43 MoJb) U
atanoi (50%, 4500 m). Cmech nepemermBany npu 20°C B TedeHHe 5 MHH, 3aTeM T0OABISIIN OCH3AIbICTH
(683 T, 6,43 Mob), moAEpKUBas Temreparypy cMecH Hinke 23°C. Cmech nepemerimBaiu npu 20°C B TeucHue
20 4, no6asisuy Tosryod (6500 MiT) 1 mepeMenMBad B TedeHrne 5 MuH. OpraHudecKuil CJION OTIEeIsUH, K HEMY
MIPY MHTCHCUBHOM IEepEeMEIINBAaHIN MEIJICHHO T00aBIIsUTH HACHIIIICHHBIN BOAHBIA pacTBOp OMKapOOHaTa HATPHUS
(4800 mu) (mpumedanne: pH BogHOTO CiT0st cOCTaBIsI ~ 8,0). OpraHudecKuil CI0i OTACISIN ¥ IPOMBIBAIIA Ha-
CBIIIEHHBIM BOJHBIM pacTBOpoM OukapOonara Hatpus (3000 mur). 3aTeM opraHMYecKuil CIIOHW OTHENSIN U KOH-
neHTpupoBaiy B Bakyyme (ot 50 1o 20 Topp) npu 40°C, mpu 3TOM MOTyJasld YKa3aHHOE B 3arOJIOBKE COEIHMHE-
HHE B BUJIE MacJja jKeJITOro IBETa, KOTOPOE UCTIONb30BAIN 0€3 IOTIOTHUTEIBHOW OUHCTKH.

Cranus 2. 2-((2-benzunuaeH- 1 -M30nponuiITruApa3HHII)METHICH )MAIOHOHUTPHIL.

B cocyn, cHaOXeHHBII MEXaHWYEeCKOW MEIIaIKOM, TEepPMOMETPOM M KalleIbHOH BOPOHKOH, ITPU MPOAYBKE
a30TOM 3arpyXaiu (3TOKCHITHWIHIACH))MaNOHOHUTpuI (755 T, 6,18 Monp), DMAP (150 r, 1,23 Mounb) u 3TaHONI
(6400 mn). ITonydeHHYIO cMech MEPEMEIINBANH, IPU TOM IOJIy4ald pacTBOP TEMHO-OPaHIKEBOTO IIBETA, PeaK-
s SHIOTepMIYecKas (Ha0oanock moHmwkeHne temneparypst ot 20 no 12°C). B nosy4deHHslit pacTBop Men-
JICHHO, B TeueHue 15 MuH, nobasmsuin 1-0eH3mmuaeH-2-m3onponmwiruapasut (1101 T, HeOYHIICHHBIH), IPH TOM
MOJTy4JaJld CYCIICH3MIO OpPaHXEBOT'O I[BETAa, PEaKLMsl SK30TepMUUecKas (Temmeparypa mnosbimainack no 32°C).
Cycnensuto opanxeBoro nsera Harpesaau 10 50°C u Beinepxkusanu npu 50°C B Teuenue 30 MUH, IpU 3TOM
MOJYYalli CYCIICH3UI0 TEMHO-KOPHYHEBOTO IBeTa. B cMech mobammsutu tanon (3200 M) U cMech OXJIaXIaiu
10 20°C u BeigepkuBany npu 20°C B Tedenue 1 u. [TomxyueHHyro B3Bech (QMIBTPOBAIN U TBEPJBIH 0CalOK IPO-
MbIBas 3TaHosioM (3000 mi). TBepaoe BemecTBO OTASITN GuimbTpoBaHueM B Bakyyme mipu 40°C/5 Topp B Te-
yeHHe 3 4, IpU ITOM MOIYy4ald YKa3aHHOE B 3aT0OJIOBKE CO€AMHEHHE B BUJE TBEPJOrO BEIIECTBA XKEITOTO I[BETA
(auctoTa mo nauHeM aHanu3a JKXBP >99%).

Cramus 3. 3-AMuHo- 1 -m3onponmi- 1 H-mupazon-4-kapOooHUTpHIL.

B cocyn, cHaOXEeHHBIN MEXaHUYECKOW MEIAIKOW, TEPMOMETPOM, OOpPATHBIM XOJOIUIHPHIUKOM M KaIleb-
HOWM  BOPOHKOH, TpW  MpOAYyBKE  a30ToM  3arpyxkamu  2-((2-OeH3mimmaeH- | -u30mponmirnapasn-
HWJT)METHIICH)MajoHOHUTpII (632,6 T, 2,65 Moib), MeOH (2,5 1) u kornentpupoannyto HCI (329,0 mi. 3,94
MoJb, 12H.). [Tomydennyto cmech HarpeBaiu 10 63°C n BoiepxuBanu npu 63°C B Tedenue 30 MUH, IPU 3TOM
MOJYYalid PacTBOp OpamkeBoro mneera. CMeck oxiaxaanu 10 15°C, nobasisu rentad (4 1) u MTBE (1 n), u
CMeCh TIepeMEeITNBAIH B TeUeHHE 5 MUH. 3aTeM cTpyei nodasnsum Boay (7,5 i) B Teuenne 30 MUH TIpu TeMIIepa-
type ot 15 no 25°C. INocne 3aBepiueHns 100aBIEHHS BOJIBI cMech niepeMernuBainy mpu 25°C B Tedenue 10 MuH.
Cnoti rentan/MTBE otnensin. Bogneiit cinoii mpomeiBamu cMechio rentan/MTBE (4:1, 006./06.) (2x5m1), mepe-
MemmBas Kaxaeiid pas npu 25°C B teuenue 10 mun. Crou pasnensuin. B BoIHBIN ci10#t H00aBISIIH TBEPIBIN
xyopun HaTpust (1 Kr), 3aTeM MeUIeHHO J00aBIsUIM HACKIIIEHHBIH pacTBOP KapOOHATa KIS, KOHTPOJIHUPYS BbI-
nenenrie CO, u goBons pH mo ~ 9,0. 3arem BomHbIil cnoii aBaxkapl dkcTparupoBanmu CH,Cl, (1x2,2 1, 1x800
Mmi). O6senunaennsie ciion CH,Cl, cymumm Han MgSO,, dumbTpoBanu, GuIbTpaT KOHIICHTPUPOBAIN B BaKyyMe
(200 Topp) mpu Temmepatype 30°C mo monyueHust octatka Maccoit ~ 1 kr. B pactBop CH,Cl, npu nepemernina-
HUU MeJUTeHHO (B TeueHue 20 MuH) 100aBisiy rentad (6,0 J1), pu 3TOM moixydand B3Bech. CMeCh KOHIIEHTPH-
poBas B Bakyyme (60 Topp) mpu temnepatrype 25°C no odwema ~ 6,2 1. B3Becs oxnaxnamu 10 15°C u BeIzmep-
JKUBAIM TIPH yKa3aHHO# Temmeparype B TedeHue 10 muH. [IpoaykT oTaemsu GuiisTpoBaHHEM, TBEPIOE BeIlle-
CTBO mpombIBany rentaHoM (1 1), cymunu B Bakyyme (5 Topp) mpu 30°C B TeueHue 4 4, IPH STOM IOITYIaTH
yKa3aHHOE B 3aroJIOBKE COCJMHEHHE B BHJIC TBEPAOTO BEIECTBA XKEITOTO IIBeTa (YMCTOTA IO JAHHBIM aHAIN3a
KXBP >99%).

Cragus 4. 1-(3-Amuno-1-n3onponun-1H-nupa3on-4-um)3TaHoH.

B cocyn, cHaOXeHHBIN MEXaHMYECKOW MENIaIKol, TepPMOMETPOM, OOPATHBIM XOJIOAMIEHHKOM, CHCTEMOH
HarpeBa/oXJakIeHHUs, KaleJIbHOH BOPOHKOW M BXOJHBIM/BBIXOAHBIM OTBEPCTHEM JUIA a3ota, npu 20°C B aTMo-
cdepe azoTa 3arpyxaiu 3-amuHo-1-u3onponwi-1H-nupazon-4-kapoonurpmr (274 r. 1,82 Moib) ¥ IHMKIONEH-
TAAMETHIIOBBIN 3¢up (2600 mur). [TomydeHHyI0 cycnieH3uio oxiaxaam 1o -10°C, 3areM Mo KaruisiM B TEUCHHE
2,5 4 100aBIsTM PAcTBOP KOMILICKCA METHJUTUTHIA/IUTHN Opomuy B audtwiioBoM sdupe ( 1,5 M, 6,0 1, 9,00
Moutb) Tipu Temneparype ot -10 go 0°C. [Toce 3aBeprerns 100aBICHUS METHIUTUTHS PEAKITUOHHYIO CYCIICH3HIO
OBICTPO HArpeBaju 10 TemrepaTypsl oT 5 10 10°C u BRIIEp)KUBAIM MPH YKa3aHHOUW TeMIiepaType B TeueHue 1 .
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Cumech oxmaxaanu mo 0°C u mo kammsim go6asimsum HCl (6,0 1, 2a.) mpu 5-10°C. Opranndeckuii (BepXHHI)
cioit otnensm u dkcTparupoBau HCl (500 mut, 21H.). O0beanHEHHBIC BOMHBIE clion nepemerinBainy npu KT B
tedenue 16 4. Cmech oxnaxnamm no 15°C u moamenaguBamu NaOH (260,0 T, 50%) mo pH ~ 11,0. Cmech dkcT-
parupoBasii CH,Cl, (1x2,0 1, 1x1 ;). O6benunennsie ciion CH,Cl, cymmmm vHag MgSO,, bunbTpoBaiu, GUIbT-
par KOHLEHTPHUPOBAJIM B BAKyyMe, IIPH 3TOM IOJIydalld TBEPJIOE BELIECTBO JKeNTOoro 1sera (278 T), KoTopoe pac-
tBOpsnu B EtOAc (750 mi). PactBop oxnaxxganu no KT, npu aTom nonydanu B3Beck. MeieHHO (B TeueHue 40
muH) ipu KT mo6asmsmu rentan (1500 mur), B3Bech oxmaxaanm 1o -10°C u BeraepxuBaiu npu -10°C B TedeHne
30 muH. B3Bech ¢unbpTpoBany, 0cagok Ha GUILTpe MpoMbIBaiy rentaHoM (300 mur), TBepaoe BEIIECTBO CYLIHIIH
B BakyyMe (5 Topp) npu 40°C B TeueHue 3 4, IPH 3TOM IIOJy4alld YKa3aHHOE B 3ar0JIOBKE COCMHEHHE B BHJE
TBEPJIOTO BEIIECTBA CBETIO-KOPHYHEBOTO IBETA (YUCTOTA Mo JaHHBIM aHanmm3a JKXBP >99%). t,; 136-139°C.

Cragus 5. 1-(3-Uona-1-uzonponuin-1H-nupazon-4-un)stanoH.

B cocyn, cHaOXeHHBII MEXaHWYEeCKOW MEIIaIKOM, TEepMOMETPOM M KalleIbHOH BOPOHKOH, ITPU MPOAYBKE
azotom 3arpyxkamu 1-(3-amuHo-1-n3onponwi-1H-mmpazon-4-un)stanon (250,0 r, 1,49 Monb) U aneTOHUTPHIT
(3725 mn) [ony4eHnnyro cMech oxiaxaanu 1o -20°C, mo kamwisam gobassumu BP;-TI'® (313,11, 2,23 Mons), npu
9TOM MOJICPXKUBAJIN TeMIiepaTypy cMecu < -10°C. 3aTeM 1o KaruisiM Jo0aBIsiI H30aMmHUTPUT (227,5 T, 1,94
MOJIb), TIPU 3TOM NoafepxuBanu Temneparypy cmecu < -10°C. Cmechk HarpeBanu o 10°C u nepememuBanu
npu 10°C B teuenne 30 MUH, 3aTeM TOHKOH CTpyel NpH MHTEHCHBHOM IEpEMEIINBAHUU J100aBISUI B KOJIOY,
conmepkamryro cmech I, (28,5 1, 0,112 moms), KI (371,9 1, 2,24 monw) u anetorutpuia (1160 mi) mpu 10-15°C.
[Ipn nobGaBnennu cmecu HaOIIOJANOCH BBIJEJICHUE Ta3000pa3HOrO a30Ta M CJ1abo 3K30TepMHYECKas PeaKIys.
ITonyuennyio cMmech nepememmBany npu KT B Tedenne 30 MuH, mpy 3ToM 110 JaHHBIM aHanm3a JKXBP ormeda-
JIOCh TIOJIHOE OTCYTCTBHE HPOMEXYTOYHOro Aua3zoHus. B peakunonnyio cmech npu 10-15°C nobGasnsim 6u-
cynsdur Hatpus (157,1 , 1,51 monp) B pacTBOpe xmopuna Hatpus (8%, 4360 Mi1), cMeCh TOAIIEIAYHBATIH TIPH
no0aBIeHUH HACHIIIEHHOTO KapOoHarta kaiust 1o pH ~ 8,5. Bepxauii ciol aneToHUTpHiIa OTACISIN U KOHIICH-
TPUPOBAIH B BaKyyMe, TIPY 3TOM IOJTydalid Maclioo0pa3HbIid ocTaTok. Macio pactBopstiiu B iPrOAc (2770 mn) u
MIPOMBIBAJIM HACHIIIEHHBIM BOJTHBIM pacTBopoM kapOonara Hatpus (1100 mur). Cnoii iPrOAc oTmensuim u KOH-
HEHTPUPOBAIH 0 0o0beMa ~ 1,5 11, mpu 3ToM monydanu cycnensuio. B cycnensuro npu 20°C B Teuenue 30 MuH
nobasisu renrad (5,5 1), 3ateM cycnensuio nepememnBaiy npu 20°C B Teuenne 10 muH. B3Bech dunpTposa-
JM ¥ TBEpZOE BELIECTBO MPOMbIBaIM rentanoM (1 i) u 3arem cymwmm npu 20°C B Bakyyme (5 Topp) B TeueHHE
16 4, mpu 5TOM NOIy4YaIH yKa3aHHOE B 3aroJOBKe coequHeHue. t,; 90-92°C.

Cramus 6. 3-(Iumernnamuno)-1-(3-uoma-1-uzonponwi- 1 H-nmupa3zon-4-um)mnporn-2-eH- 1 -0H.

B cocyn, cHaGX)eHHBIH MEXaHUIECKOW MEMIAIKOW, TEPMOMETPOM M KarelbHOW BOPOHKOW, TIPH TIPOIYBKE
azotoMm 3arpyxanu 1-(3-uon-1-uzonponwi-1H-mupazon-4-un)stanon (640 r, 2,30 monp) u IMDA (6,4 ). Tlo-
JTy4eHHBIH PacTBOpP OpaHKeBOTo IBeTa HarpeBaym no 120°C, ogHoW mopuwmei mo6aBisin peareHT bpenepeka
(598,6 1, 3,43 monb). Ilpu sToM Temmeparypa cmecu nosbimanack 10 114°C u pactBop mpuoOpeTans TeMHO-
opamxeBy1o okpacky. Cmech nepemernBaiu npu 120°C B reuenue 20 muH, 3ateM oxnaxnaiu 10 KT u xoHueH-
TPUPOBAJH IIPU 5 MM PT. cT. U 1ipu 60°C, Ipu 5TOM HOITyHaIl Macioo0pa3HbIi ocTaToK. OCTaTOK pacTBOPSUIN B
iPrOAc (2400 mx) npu HarpeBanuu 10 74°C, 3areM cMech oxiaxaanu 10 35°C u nmepeMernBaiy, Mpyu 3TOM
MOJIyJaJld B3BECh, B KOTOpYIo nobasmsum rentad (6000 mu) mpu temneparype ot 35°C no KT B Teuenne 1 g,
cMech oxJaxaanm 1o -15°C, ¢uneTpoBany u TBepaOe BeuiecTBO BricymuBaiy npu 40°C B BakyyMme B TedueHHe 3
Y, IIPU 3TOM TIOJTydadH yKa3aHHOE B 3ar0JIOBKE COEIWHEHHE B BHAE TBEPAOTO BemlecTBa. YHCTOTa MO JaHHBIM
ananm3a JKXBP cocraBisana >98%. t,, 106-109°C.

Cramus 7. 4-(3-Non-1-u3onpormn- 1 H-impazon-4-wn) mupuMunH-2 -aMyH.

B cocyn, cHaGXKeHHBIN MEXaHHMYECKON MEITalIkod, TepMOMETpoM, JoBymkon JuHa-Ctapka u oOpaTHBIM
XOJIOMUIIHLHUKOM, TIPH MPOoIyBKe a30ToM 3arpyxanu (E)-3-aumernnamuno-1-(3-non-1-n3onpomnmi-1H-mmpazon-
4-umnpon-2-eH-1-ou (735 1, 2,2 Monb), kapOoHaT ryanuanna (596 r, 3,3 mons) 1 NMP 5200 mur). [Tonydernyto
cMmech HarpeBanu 10 130°C u BepaepkuBany mipu 130°C B Tedenue S5 4 (MpuMedaHue: JTFOObIe HU3KOKHITAIIHE
(dpakuu cobupanuchk B noBymke JlnHa-Crapka). Cmech oxmaxkaamm a0 80°C u m00aBisIA BOJIHBIA XJIOPHUT
Hatpus (15%, 7500 mu) npu temnepatype ot 80 10 35°C B teuenue ~ 1 4. [IpogykT HauMHAN BHIAAaTh B Oca-
JIOK IpU 100aBJICHUH TIPUMEPHO MOJIOBUHBI BOAHOTO Xiopuaa Hatpus. CMech oxnaxnanu 1o KT u BeiiepxuBa-
i B TeueHue 30 MuH. TBepAbId NPOAYKT OTASISUTN (GUIBLTPOBAHWEM W BBHICYIIMBAIN B BakyyMe mpu 65°C B Te-
yeHue 16 4, mpu 3TOM MOJTy4all yKa3aHHOE B 3ar0JIOBKE COCIMHEHHE B BHIE TBEPJOTO BEIIECTBA, YACTOTA KO-
TOpOTO TI0 NaHHBIM aHanmm3a JKXBP cocrasmsa >99%. t,, 167-169°C.

Cranus 8. 4-(3-Uoa-1-uzonponuin-1H-nupazon-4-un)nupuMuuH-2-071.

B cocyn, cHaOXeHHBIII MeXaHHMYECKOM MEIIANKOW M TepMOMETPOM, IPH MPOJYBKE a30TOM 3arpyXaju
TDVY (748,8 mu), nopuusiMmu nobasinsun 4-(3-uox-1-u3onponui-1H-nupaszon-4-wn)mupumuans-2-amus (300 T,
0,91 Momp) B BUE TBEPAOTO BEIIECTBA, IPH ITOM TEMIIEPATYpPy cMecH TomaepkuBaiu Hmxke 30°C, ucnons3ys
6aHto ¢ xooHOHM Bomoi. Peakunonnyto cmech nepememmBany npu KT B Teuenne 10 MUH, IpH 5TOM MOJTydain
pactBop. CMech oxnaxnanu g0 20°C u mopuusMu B TeueHue 5 9 mpu 22-28°C npu HHTEHCUBHOM ITepEMEITHBA-
HUM 100aBistin HUTpUT Hatpus (79,7 r, 1,27 Monb) (mpuMedanne: HaOIIOAAI0CH HEOOBIOE BRIZIETICHUE Ta3a ’
HaOmonanack cabo HK30TepMUUECKasl Peakiys, IPH 3TOM CMECh OXJIaXIAJIM C HCTIOJIb30BaHUEM OaHU C XOJIOJI-
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HOW Bomoit). B cmech mo6asmstmu JIXM (12 ) u mHarpeBasmu no 27°C, 3areM mobasisin Boxy (4400 mur) (mpume-
YaHUWe: [IPU ITOM HaOJIIOJaNOCh BBIICIECHHE Ta3a). B cMech MeluIeHHO 100aBIIsUIN HACBIIIEHHBIH PacTBOp KapOo-
Harta Kanus (~ 1500 mun) s mommenadnBanus 1o pH ~ 9,0 (mpumeyanne: Ipu 3TOM BBIIENSUIOCH OOJIBIIOE KO-
JMYECTBO raza). B peakunonHyio cmech pobaBisim pacTBop oucynbdura Hatpust (32 1, 0,30 mons) B Boge (100
MII) U cMech nepeMemnBany npu 27°C B Teuenue 15 mun, Benuuuny pH cHoBa noBogunu go ~ 9,0. Cnoit XM
OTAEISAIHN U KOHIEHTpUpoBain B Bakyyme (200-100 MM pT. c1.) Ha G6aHe npu Temneparype 40°C, 1o oOpa3osa-
HUs octaTka Maccoit ~ 2300 r (~ 1750 mu). K ocrarky npu 20°C gob6asmstin MTBE (1500 M), cmech niepeme-
muBay ipu 20°C B Teuenue 10 MuH U 3aTeM QUIBTpOBAIH. TBEpI0€ BEIIESCTBO BHICYIIMBAIN B Bakyyme (5
topp) nipu 30°C B TeueHue 16 4, mpu 3TOM MOJTydaIH yKa3aHHOE B 3ar0JIOBKE COSAMHEHHE B BHJIE TBEPJIOTO Be-
IeCTBa IPSI3HO-0EJIOTO IBETA, YUCTOTA KOTOPOTO 1o MaHHBIM aHanmm3a JKXBP cocraBmsia >99%. t,, 216-218°C.

Cragusa 9. 2-Xnop-4-(3-uoa-1-usonponun- 1 H-nupa3zon-4-um)nupuMuauH.

B cocyn, cHaG)XeHHBIH MeIIaiKoil, TepMOMETPOM, OOpaTHBIM XOJOAMIEHHKOM, KalleJIbHOH BOPOHKOW M
BXOJIHBIM/BBIXOJTHBIM JUIS a30Ta, 3arpyxanu 4-(3-non-1-n3onponmi-1H-nupazon-4-mwn)nupumuana-2-oa (311 T,
942 mmons). K tBepromy BemectBy npu 20°C nobasmsiim aterornTpuia (2500 mur). Peaknponnyio cmech nepe-
MEIIMBAIH, IIPU 3TOM MNOJydanu cycnensuto. B cycnensuro nobasmsiin DIPEA (246,2 ma, 1,41 mons), MDA
(218,8 M1, 2,83 mMous). [Tosryyennyto cycnensuto nepemenmmsany npu 20°C B Teuenne 5 muH, 1o6asisutn POCl;
(217 1, 1,41 momns) npu 20-40°C, npu 3TOM NoTy4yanu pacTBOp opaHxkeBoro 1seta. CMmech Harpesanu 10 80°C u
BeiepkuBasn ipu 80°C B Teuenue 3 4. Cmech oxmaxaanu a0 10°C u memienHo (B tedenne 1,5 4) qobamisuin
pactBop runpoxcuaa amMmmonus (622 mi, 28%) B nenoHM3MpoBaHHOM Boxe (5550 mur), mpu aTOM TeMmeparypy
noanepxxuBasy Hiwke 20°C. Ilocne 3aBepiueHust J0OABICHUS THAPOKCHIA aMMOHUS MOJIYYEHHYIO CYCIIEH3HIO
nepememuBaiy npu 10-20°C B reuenne 40 MuH. TBepabIid TPOIYKT OTACISIN (PHILTPOBAHNEM U BBICYIIMBAIU B
Bakyyme (5 Topp) mipu 40°C B TedeHHe HOYH, MPU ITOM IOTYIATH YKa3aHHOE B 3aTr0JIOBKE COCIUHEHUE B BHIE
TBEPJIOTO BEIIECTBA KOPUYHEBOIO I[BETA, YUCTOTA KOTOPOro 1o JaHHBIM aHanu3a JKXBP cocraBmsina >99%.

Cranus 10. (S)-bensuinosslit a¢up 2-(MeTOKCHKapOOHMIAMUHO )IIPOIHIKapOaMHUHOBOM KHUCIIOTHI.

B cycniensuro gurnapoxiopuaa (S)-1,2-nmuamuaonponana (50 r, 340 mmons) B muximopmerane (500 mur)
nobapnsm kapOonat kanus (1190 MMouIb), CycrieH3HIO TepeMeuBaId U GUIbTpoBTIH. DUIETpAT cOOMpaH,
oxnaxaanu 10 0-5°C u nmpu nepeMernBaHuy 10 KaruisaM 100aBisuti Oersuixmnoppopmuar (51 mi, 357 MMoIb).
[ocne oxoHuaHMst HOOABIICHHS MOJTYYEHHYIO pPEaKIMOHHYIO cMech nepememnusaiu npu 0-5°C B teuenue 3 4,
3ateM HarpeBas 10 KT u nepememuBanu npu KT B TeueHne Houn. B mosry4eHHyI0 cMech 10 KarisaM J00aBIisi-
mm TpusTHIaMuH (71 mit, 510 MMoinb) 1 cMech oxnaxaanu 1o 0-5°C. MemieHHO 100aBIIsIN MeTHIxiopgopmuar
(28 mi, 357 mmods) mipu 0-5°C, cmech HarpeBanu 10 KT u nepememirBanu B TeueHue Houu. [lonydeHHyIo cMech
BBUIMBAJIN B BOMy. JleTyune opraHnuecKue BEIeCTBa yJasuld B BaKyyMe, ITOJYIEHHYIO BOJHYIO B3BeCh (DUIbT-
pOBaJIH, OTAEIAS TBEPBIC BELIECTBA, 3aTEM OCAJ0K Ha (PHIBTPE MPOMBIBAIH 3THIIAIIETATOM, IIPH 3TOM IOIy4aln
TBEpJIOE BemecTBO Oernoro neera (65 T, ywmcrora mo maHHBIM JKXBP 92-94%). IIpun MHOTOKpaTHOH HepeKpH-
CTATH3ALUK U3 STUJIAIETaTa MOTyJyald YKa3aHHOE B 3ar0JI0BKE COCIMHEHNE B BHJE TBEPJOTO BEIIECTBA OEI0TO
1BeTa (unctota 1mo qaHabM JKXBP 99,5%).

Cranus 11. I'mapoxnopuz (S)-merunooro 3¢upa 1-amuHONpOnan-2-niakapObaMHMHOBOH KHUCIIOTHI.

PactBop (S)-06en3mioBoro adupa 2-(MEeTOKCHKapOOHUIAMHUHO )IIPONHIKapOaMHHOBOM KHUCIOTHI B METaHOJIC
THPUPOBAJIH B NIPUCYTCTBUHU KaTanuzatopa nawtaauit/C (5%) npu nasnernn 50-60 ¢pynT/KB.M0iiM. Peakunon-
HYIO CMeCh (pHIIBTPOBaIM M (HUIBTPAT KOHIIEHTPUPOBAIN B BaKyyMe, IIPU 3TOM HOJIydYasid OEcBETHOE Macio,
koTopoe (60 r) pacTBopsut B Oe3BogHOM muxiopmetane (200 mur) u pactBop oxnaxknanu g0 0-5°C Ha OGaHe
nen/sona. B peakiponnyio cMech 1o Karuisim obasisui pactBop HCl B Mmetanone (mpubmimsnutensHo 75 Mir) 10
pH pactBopa < 1. ITomyueHnyro cycnensuto nepememmsany npu 0-5°C B reuenue 30 MuH, 3aTeM TBEpOE Belle-
CTBO OTAEISIIN (DUIBTPOBAHUEM, IIPOMBIBAIIM AUXIOPMETAHOM U 3aTeM T'€KCaHOM, IIPU 3TOM MOIydald yKa3aH-
HOE B 3ar0JIOBKE COEIMHEHHE B BHJIE TBEPAOTO BEIIECTBA OEJIOTO IBETA.

Cramus 12. 3-bpom-5-x510p-2-pTopdbeH3anpaerus.

PactBop 2,2,6,6-Terpamerimunepunuta (327 r, 98%, 2,274 monp) u TT'® (1,9 n, 9ucTeiit ans aHanm3a
KXBP) oxnaxxnanu o -75°C (6ans cyxoit gen/mMeranomn) B atmocdepe aprosa. B momydeHHyIo cMech MeUICHHO
B TeueHue 1 4 goGammsun pactBop H-BuLi/rekcana (1,6 M, 1,47 1, 2,35 Monb) nipu TeMreparype ot -72 10
-67°C. Cmech nepeMenInBaiy NpU yKa3aHHOU TemmepaType B TeueHue 30 MUH, IPU 3TOM MOJIydall CyCIEH3UI0
0JIeTHO-XKEJITOTO I[BeTa. B monmydeHHYI0 cMech MemieHHO B TedeHwe 30 MuH nobaBisum 2-Opom-4-xjop-1-
¢dropdenzon (435 r, 97%, 2,02 mounw) npu Temrepatype ot -72 1o -67°C B Teuenne 30 MuH, 3aTeM cMech Iepe-
MEIIMBAIN NIPH YKa3aHHOW Temmeparype B TeueHue eme 30 MuH. B peaknmoHHYI0 CMECh MEAJICHHO B TCUCHHUE
30 muH noGasmsun numerundopmamun (230 r, 99,5%, 3,14 mons) npu Temneparype ot -70 mo -65°C, 3arem
CMECh IIEpEMEIINBAIIN IIPY yKa3aHHOI Temmepartype B TeueHue enie 30 MUH, TIPH 3TOM IOIy4Jald pacTBOP CBET-
J0-KOPUYHEBOTO IBeTa. OXITaKAAIoN[ylo OaHIO yJaisuld M 3aTe€M B CMECh JOOAaBIISAIN HACBHILIEHHBIH PacTBOP
xyopuna amMmonwus (720 M) pu Temneparype ot -60 g0 -30°C B TeueHne 15 MUH, IPU 3TOM ITOJTydaly Orajec-
UPYIOIIYI0 CMECh, OBICTPO JOOABISIIN XJIOPUCTO-BOIOPOIHYIO KHCIOTY (6H.) mpu Temnepatype ot -30 go 10°C
B TeueHue 15 mun mo pH 1, 3ateM mo6aBmsim stwinanetar (2,0 m) npu temneparype ot 10 go 20°C. Cron pa3sze-
JSUTM ¥ BOJHBIH ci0i skcTparupoBany stwinaneraroM (1x300 mur). OObeMHEHHbIE OpPraHUYECKHE YKCTPAKTHI
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npoMbIBas Bogoi (1x800 M) u coneBbIM pactBopoM (1x500 mur), cymmmm Haf CyiabGaToM MarHus u GuiIbTpo-
Banu. OuIbTpaT KOHIEHTPUPOBAIH B BakyyMme (60-65°C), mpu 3TOM MOIydalid yKa3aHHOE B 3aroJIOBKE COENIH-
HEHHUE B BUJIE BSI3KOTO Macja XeJITO-KOPHYHEBOTO I[BETA, KOTOPOE 3aTBEPAEBAIIO NP BBIACPKUBAHUN B TEUCHHUC
HecKonbKux yacoB. MC: m/z 238,0 (M+1).

'H SIMP (400 MT', CDCl3): 8 7,76-8,30 (m, 2H), 10,0-10,8 (yump. s, 1H).

Cranus 13. 3-bpom-5-x710p-2-propOeH30iiHasT KUCTOTA.

Cmechb 3-0pom-5-xsop-2-ropbensanpaeruna (415 r), tper-oyranona (1,2 i) u Bozsl (1,2 1) npu nepeme-
muBaHuy Harpesaiu 1o 30°C u 3atem nobasisiin (5 mopuusmMu) nepMmanranat kanus (335 r, 2,12 moins) npu 40-
45°C B Teuenue 1 u. CMmech TEMHO-ITypIypHOTO LiBeTa HarpeBanu nostanHo: npu 45-50°C B teuenue 30 MuH,
nipu 50-55°C B Teuenne 30 muH u npu 55-60°C B Teuenue 30 MUH, PU STOM MOy CYCIICH3UIO ITyPITypPHO-
KOPUYHEBOTO I1BeTa. PeakmoHHyro cMech oxnaxmaanu 1o 20°C, 3ateM no0aBisiii HACBHIIIICHHBIH PacTBOP CYJIb-
¢dura HaTpUs npu 22-27°C 10 MOTHOTO MOTPEOICHUS TePOKCHIa (OTPUIIATENILHBIN pe3yIbTaT aHaiu3a). B momy-
YEeHHYIO CMeCh TIOCTIEIOBATENBHO B TeUeHUe 15 MuH A00aBisui Teturyro Boxy (2,5 i1, ~ 50°C) u HachIEeHHBIH
pactBop kapOoHara Hatpus (100 mi). TemHyl0 cycrieH3uo GUIBTPOBAIN Yepe3 cioi uemura (1 cM) u ocTaTok
Ha QUIBTPE MPOMBIBIN TETUION BoOH (4x1 11, ~ 50°C). O0bennHeHHbIe (PHITBTPATH TIOIKUCIISITH MPHU JT00aBIIC-
HHUH PacTBOpPa XJIOPUCTO-BOJOPOAHON KUCIOTH (6H.) 10 pH 1, mpu 3TOM mosydanu MaciooOpa3Hylo CyCIIEH3HUIO
JKenToro nBeta. B cmeck nobammsum stmnanerar (3 1) U cMech nepemernnBany B Tedenue 10 mun. Bepxuuit
OpPTaHWYecKuil cloi mpombiBaK Bomoi (1,2 i), cymmnn Haj cynbhaToM MarHus, GUIBTPOBAIN U (UIBTpPAT
KOHIICHTpUpPOBAIH B BakyyMe (60-65°C), mpu 3TOM MOJYyYadd BS3KYIO CYCICH3HIO JKEJITOro IBeTa. B ocratok
no6asistmu rexcal (700 i) u cycnensuto oxnaxkaainu 1o 5-10°C. Teepaoe BemiecTBO OTAEMUIN QHIBTPOBAHH-
€M M OCTaTOK Ha (puibTpe cymwmim B Bakyyme (65°C) B TedeHHE HOYH, TIPH ATOM TOJTydYald yKa3aHHOE B 3aro-
JIOBKE COCTMHEHHE B BHJIC TBEPIOTO BelIecTBa xkentoro 1eeta. MC: m/z 254 (M+H). t,,, 150-152°C, gucroTa no
naHHbIM aHanu3a JKXBP (225 um) 97,5%.

'H SIMP (400 MT'ni, IMCO-dy): & 7,82 (s, 1H), 8,10 (s, 1H), 13,82 (yump. s, 1H).

Cranus 14. tper-bytunossiii a¢up 3-6pom-5-xnop-2-propdheHnnkapbaMrUHOBOH KHUCIOTHI.

Cmecs 3-Opom-5-xmop-2-¢pTopben3oitHoit kuciotel (243 1, 97,5%, 0,935 mons), TpmsTHnamuaa (105 T,
99,5%, 1,02 moinb) u Tper-Oyranona (1,4 ) HarpeBanu 1o 74°C, MeIuIeHHO B TedyeHHE | 4 J0OABIISUIN pacTBOP
mudernndocopunazuna (260 r, 97%, 0,916 mons) B Tomyose (960 mn) mpu 75-79°C (cnaboe kursaeHne ¢ 0o-
paTHBIM XoNoAWILHUKOM). [lomyueHHyo cMeck MeieHHo HarpeBaiu A0 83°C B teuenue 30 MUH U TOJIEPKH-
BasIM TIpH Temneparype 83-84°C (ciaboe KuMsYeHHE ¢ 0OpPaTHBIM XOJOAMILHIUKOM) B Te4eHHE | 4, KOHLEHTPHU-
poBaiu B Bakyyme (65-70°C), mpu 3TOM morydanu Bs3koe Macio. [locnenoBaTensHO N00aBIsIH TOIyot (2 1) U
Bony (1,5 m), a 3atem cmech nepemernBainy pu 35°C B Tedenue 15 mun. Boauslii citoii oropackiBanu. Opranu-
YeCKUi CJION MPOMBIBAIN HACKHIMIEHHBIM pacTBOpoM OmukapOonara Hatpus (400 mut) u Bomoit (400 mi). Opranu-
YecKuil ciIo KOHIEHTpHpoBaM B BakyyMe (60-65°C) mo obbema ~ 350 mut (unctoTa ~ 94%). B peakuuoHHyro
cMech 1obaBisun cMmech atunanerar/rekcat (10 % 06./06., ~ 1,2 m) n cmecs HarpeBanu npu 50°C B Teuenue 15
MHH, TIPH 3TOM II0Jy94ajd TOMOTEHHBIN PacTBOP CBETJIO-KENITOTO IBeTa. PacTBOp aTHiIaneTaT/TeKCaH HaHOCHIIH
Ha MpeIBapUTEIILHO TOJITOTOBICHHBIN ciioi crmkarens (1,8 xr, 70-200 Mer, mpeaBapuTeIbHO MPOMBITHINA T'eK-
caHOM) Ha BopoHke broxHepa oobemoM 4 11 u3 [Tupekca, (Co CTEKISTHHBIM (PHIBTPOM U3 MIOPUCTOTO CTEKA (pas-
Mep nop 40-60 mxMm), qramerpoM 16 cM, BeicoTo# 18 cM). TpeT-ByTrnkapbaMar MeIIeHHO IIOUpOBaH (camo-
TEKOM) TIpH pOMEIBKE ¢ 3-5% 00./00. 3TnnaneraromM/rekcanom (00w 006eM ~ 5 I1,), TP ATOM TOTyJaIH yKa-
3aHHOE B 3arOJIOBKE COCIMHEHUC B BUJC TBEPAOTO BEINECTBA Ipsi3HO-Oenoro meera. t;, 87-88°C. YwmctoTta mo
maaabM JKXBP (225 am) 97-98%. MC: m/z 325 (M+H).

'H IMP (IMCO-dg): & 1,48 (s, 9H), 7,48-7,49 (m, 1H), 7,80-7,82 (m, 1H), 9,42 (s, 1H).

Cramus 15. (S)-MetwnoBeiii  3dup  1-(4-(3-uox-1-monpormi- 1 H-mupazon-4-wn)nupuMuinH-2 -
WJIAMIHO )TIPOTIaH-2-HIIKapOAMHUHOBOM KUCIIOTHI.

B 4-ropisiii cocyn, cHaOXEeHHBII MEXaHMYECKOH MEIIaIKOH, TEPMOMETPOM U OOPATHBIM XOJIOAMILHUKOM,
IPY TIPOJYBKE a30TOM 3arpyxanu 2-xiop-4-(3-noz-1-usonponwmi-1H-nmupazon-4-um)mupumuaus (300,0 1), rua-
poxnopun (S)-merunoBoro adupa 1-aMuHONpOIaH-2-MiIKapoaMuHoBOi kuciotsl (174,3 1), kapOoHAT HaTpus
(365,7 r) u IMCO (2400 mi). [TomydeHHyI0 cMech HarpeBay IpH IIepeMEIINBaHUY B TeueHue 18 1 npu temrre-
patype cmecu 90°C. Cmech oxnaxaanu 10 40°C u npu nepeMentuBaHuy 00aBisuty Toryod (3870 mu) npu 37-
43°C. 3arem pobasmsui Boay (7200 mu) mpu 37-43°C. Croii Tosryona otaessiy npu 37-43°C, noGaBisuik B HETO
BOJIHBIN pacTBOp Xiopuna Hatpus (15%, 3870 mur), pH BogHOTO cnost noBoawnmu 10 ~ 5,0 npu 10O6aBICHUH BOJ-
HOTO pactBopa TUMOHHOH KucaoTsl (10%) npu 37-43°C. [dnsa nosenenus pH TpeboBanocs ~ 20 Mi BOIHOTO
pactBopa uMoHHOH Kucnotsl (10%). Croii Toryosia NpOMBIBaIM HACHIIIEHHBIM BOAHBIM pacTBOpoM OHkapOo-
HaTta HaTpus (2880 mur) mpu 37-43°C. Cioli Toyosa, conepKaluil yKa3aHHOE B 3ar0JIOBKE COCIUHEHHE, HC-
MOJIB30BAJIM B KaUeCTBE MCXOIHOTO MaTepHana Ha ctaanu 17.

Cramuss  16. Ttper-Bytunoswii  adup  5-xmop-2-prop-3-(4,4.5,5-terpamerun-1,3,2-muokcaboponan-2-
i) heHnIKapOaMUHOBOM KHCIIOTHI.

B cocyn, cHaOXeHHBIH MEXaHMIECKOW MEITAIKOH, TEPMOMETPOM, OOPaTHBIM XOJIOMIBHUKOM 1 pyOaITKoH
JUIsL HarpeBaHus, TpU TPOAYBKE a30TOM 3arpyXajid TpeT-OyTHiIoBeld  3dup  3-OGpoM-5-xyrop-2-
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dbroppernnkapbamMmuHoBOi KuCIOTHI (33,0 T), Ouc-(muHaK0IATO)Aub0p (447,0 1), anerat kamus (405,6 T) u To-
ayon (2700 mu). ITonyuennyto cmecs nepemernBany npu KT B reuenue 15 mun n nodasmsun PACl,(dppf) (50,4
T), 3aTeM cMech HarpeBanu 1o 108+2°C (mpumedaHue: cMech cTaHOBMIIAch TeMHOU mpu 50-60°C). JloGasnsum
pactBop Tper-OyTHioBoro 3dupa 3-6pom-5-xinop-2-dhropdennnkapbaMuHoBOi kucioTsl (414 T) B TONyOINIE
(1770 mu) mpu 108+2°C B Teuenne 70 MuH. 3aTeM cMech BoiepxuBany npu 108+2°C B teuenue 15 u. Peakun-
OHHYIO cMech oxyaxaany 1o KT B motoke azora u 3ateM QUIbTpOBAIH depe3 IenuT. OuinbTpat, coaepramui
yKa3aHHOE B 3ar0JIOBKE COEAMHEHHE, HCIONb30BaIl B KAUECTBE HCXOIHOTO MaTepHana Ha craauu 17.

Cramus 17. (S)-Metunossiit 3¢up 1-(4-(3-(5-x5m0p-2-prop-3-(TpeT-0yToKCHKapOOHUIAMHUHO ) (heHwIT)- 1 -
n3onponui- 1 H-nmupa3oir-4-un) mupuMuinH-2 -uIaMAHO )IPOTIaH-2 -MIKapOaMIUHOBOH KHUCIIOTHI.

B konOy 3arpyxamu (S)-metmnoBsiii 3dup 1-(4-(3-uoa-1-m3onpormn-1H-nmupazon-4-uwm)mupuMuuH-2-
WJIAMHHO )TIPOTIaH-2-HITKapOaMHUHOBOM kucioThl (3870 M pactBopa B Tomyoue, ~ 382 1, 0,861 Momnb) U Tpet-
OyTuioBslit 2¢up S-xnop-2-drop-3-(4,4,5,5-rerpamerni-1,3,2-auokcadboponan-2-uin)heHnnkapObaMUHOBOH KH-
ciotsl (4470 mn pactBopa B Tonyone, ~ 467,0 T, 1,26 Monb). B monydeHHBIH pacTBOp KOPUYHEBOTO IIBETA JI0-
Oapmsutn pacTBOp KapOonata Hatpus (349,8 r, 3.30 monp) B Bome (1400 mur), 3aTeM B cMech HOOABISIIA
PdCl,(dppf) (34,5 1, 0,047 momns). Cmech HarpeBann 10 80°C npu mepeMennBaHuN M BBIIEPKABAIHN MPH yKa-
3aHHOHW Temmeparype B TedeHue 2 4, oxnaxnaanu g0 40°C u ¢hunprpoBanm yepes nenut. Ciaon GuimbTpara pasze-
. Cro#t Tosyosta, coAepsKalllii yKa3aHHOE B 3arojIOBKE COEAMHEHHUE, MCIOIb30BaIM B KAUECTBE HCXOIHOTO
Marepuana 6e3 JONOJIHUTEIbHOW OYUCTKY Ha cTaauu 18.

Cranmus 18. (S)-Metunossiit a¢up 1-(4-(3-(3-amuHO-5-x510p-2-dTOpdhermn)-1-n3onponun-1 H-nnpazon-4-
WIT)TAPUMUIUH-2 -HUIIaMIHO )ITPOTIaH-2-NIKapOaMUHOBOW KUCIIOTHI.

B cocyn mpu 20°C B atMocdepe azota 3arpyxanu (S)-meTminoslit adup 1-(4-(3-(5-x10p-2-drop-3-(Tper-
OyToKCHKapOOHMITAMIHO ) peH M )- 1 -uzonponwi- | H-nmupa3on-4-wuin)mupuMuanH-2-HIaMIHO JIpOoTaH-2-iiIkapoa-
MHUHOBOW KUCIOTHI (~7,3 1T pacTBopa B Toxdyoure, ~ 483,3 1, 0,86 monb). B pactBop no6asmsum HCI (12H., 574,3
M1, 6,95 Monp) B Teduenue ~ 20 muH, oanepkuBas tremneparypy Hwke 25°C. Ipu nodasnennn HCI npoucxo-
JUT SK30TepMUUECcKas peaklus ¢ MOBBIIIEHHEM TeMmepaTypsl oT 19 go 24°C. Cmecs nepememmusanu npu 20-
23°C B teuenue 1 4. B peakumonnyro cmeck nodasmsu Boxy (3100 mim) u cmeck nepememmBanu npu 20°C B
tederne 10 MuH. Bonmuerii cioit otnessin 1 ipombiBany 2-meTusr TT'® (3100 mur). B BogHBIN Cilof MemsIieHHO
J0OAaBIISITM HACKHIIIICHHBIN BOIHBIN pacTBOp KapOoHarta kamus (~ 778 mu), mpu 3ToM pH BOJHOTO Cost COCTaBIIsI-
nma ~ 8,5. Bomusriit cioit sxctparupoBanu 2-metuin TT'® (3825 mur). Crnoit 2-metun TT'® KOHIEHTpUPOBAIHU B
Bakyyme (60 mm pt. ct., 40°C). OctaTok pazbasisum 2-metmin TI'® (~ 3800 mur), Ipy 3TOM MOJIy4ann pacTBOP
YKa3aHHOTO B 3ar0JIOBKE COCIMHEHHsI, KOTOPBI HCIONB30BAIH B KAYECTBE HCXOJHOTO MaTepuaa 6e3 TOMOIHHU-
TeNbHOM ouncTKH Ha ctaguu 19. Uncrora o ganusiM JKXBP 95%.

Cramqus 19. (S)-MeTunoBebrit 3¢dup 1-(4-(3-(5-xm0p-2-PpTop-3-(N-(MeTHICYTHHOHIMIT)-
MeruicynshpoHamMuao )hennn)- 1 -uzonponmi- 1 H-nupazon-4-um) mupuMuanH-2 -1I1aMHHO )IPOTIaH-2 -HiIKapOaMu-
HOBOH KHCIIOTBI.

B cocyn mpu 20°C 3arpyxamu (S)-metwnoBsrid 3¢up 1-(4-(3-(3-amuno-5-x710p-2-PpTOopdheHwmn)-1-
n3onpormi- 1 H-mupa3zon-4-mn) mpuMuIuH-2 -uiIaMHIHO )IIPOTIaH-2-niIkapOaMUHOBOH KHCIOTHI (~ 3,8 11 pacTBopa
B MeTHi-TT'®, ~ 396,5 r, 0,86 mounp). B nonydeHssiii pactBop no6asisanu TpraTHiaaMut (435,0 r, 4,3 Moib) 1
pacTBop oxJaxkmaiau A0 temrepatrypsl oT 0 mo -5°C. B pacTBOp npu nepeMennBaHuH M0 KaIlIsiM J00aBIIsuIH
MeTaHCcyIbGoHmTXIoOpH (246,0 T, 2,15 Monb) nipu Temmiepatype oT 0 1o -5°C B Teuenue 20 MuH. PeakimonHyro
cMmech HarpeBam 110 18-20°C u BeIIEpKMBAIM TIPH YKa3aHHOH TemrmepaType B TedeHne 20 MuH. B peakimoH-
HYyI0 cMech no0aBisum Boxy (2115 mur) mpu 18-20°C B Teuenne 30 MuH, 3aTeM cMech niepeMenmuBanu npu 20°C
B Teyenue 10 muH, npu sToM pH noxnepsxkusamm ot 6,0 1o 6,5 npu nodasnennn HCI (2n., ~ 1230 mur), 3aTem pH
JOBOJMIIM 110 7-7,5 ¢ MCHOJNB30BaHMEM HACHIIIEHHOTO BOJHOTO pacTBopa OukapOonaTta HaTpus. [loxydeHHyrO
cMmech nepememuBain mpu 20°C B teuenne 10 mun. Cioun pasgensuid, ciaor 2-mMetuin-TI'®, comeprkanuii yka-
3aHHOE B 3ar0JIOBKE COEIMHEHHE, HCTIOJIb30BAIH O€3 JOTOJHUTENILHOM ouicTKY Ha craxun 20.

Cranust 20. Metuossiit agup N-[(2S)-1-({4-[3-(5-xn0p-2-PpTop-3-MmeTancyponamumodenun)-1-(mpomnan-
2-nn)-1H-nmpazon-4-mwi | nupuMunH-2-1i1 } aMHHO )IPONaH-2 -1 [KapOaMUHOBOW KUCIIOTHI.

B cocyn 3arpyKaiu (S)-meTumnoBbIit a¢up 1-(4-(3-(5-xm0p-2-dpTop-3-(N-
(MeTrncymbs(hoHMT)METIIICYIbGOoHAMUIO0 ) heHnn)- 1 -n3onponui- | H-mupazon-4-un) mupuMuanH-2-HIaMUHO ) TTPO-
naH-2-mikap6aMUHOBOH KHCIOTHI (~ 3,8 11 pactBopa B MeTwii-1T®, ~ 531,5 1, 0,86 mois). B pactBop npu mniepe-
memmBaHuK 1pu 15-20°C nobGasmnstimn BoaHBIN ruapokcun Harpus (3H., 1782,8 mi, 5,34 mons). [lomydeHnyro
cMech UHTeHCUBHO nepemernBanu npu 20-23°C B teuenune 30 MUH, 3aTeM NepeMelllnBaHue NMpeKkpamaii. Boa-
HBIA ciioi oTOpackBanu. B opranmdeckwmii cioii nodasmsiin HCI (2H., ~ 410 mun) ans mosenenus pH mo ~ 6,0-
6,5, 3aTeM T0OABIISITM HACKHIIEHHBINM BOIHBINA pacTBOp OmkapOoHaTa HaTtpus (~ 300 mu) mns mosenenust pH 1o
~ 8,5. BomHusrii cioit orOpaceiBaimu. OpraHMYecKHid CIIOW TMPOMBIBAIIA BOAHBIM PACTBOPOM XJIOpHIA HATPHUS
(15%, 2000 M), koHUEHTpHpOBaIK B Bakyyme (80 Topp) mpu Temreparype cmecu 45°C, npu 3TOM MOJTydain
pactBop kopuuHeBoro 1BeTa (780 T). [TomydenHusiit pactBop pazdasisuy 2-metun TT'® (3500 mu), 3aTem 106aB-
Jsum cycrnien3uto aktuBupoBanHoro yris (90 r, PICA HP 120N. CDH858) B 2-metun TI'® (1 ). [Tomyuennyro
CYCIICH3HIO YepHOTro IBeTa HarpeBaiu 10 60°C u BeigepxkuBanu mpu 60°C B teuenue 16 4. Yepes 16 1 conep-
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skaaue Pd cocraBnsino 309 gact./miH. CMech oxnaxaanu 10 20°C u GuiabTpoBav yepe3 ciIoi meiauTa (mpeasa-
puTenbHO cMoueHHBIH 2-MeTin [T ®). Peakumonusiii cocyn mpombiBamu 2-metii I T'® (500 mu), 3aTtem pacTBop
TIOCJIe TIPOMBIBKY BbUTMBanH yepe3 cinoit PICA/uenut. B dunsrpar nodasisanu cmony PL-TMT (90 r), momyuen-
HYIO CYCTICH3HUIO HarpeBaJIn Mpy nepemMemuBannn 10 60°C u BeIIEPKUBAIN NPU YKA3aHHON TEMIIEpAType B Te-
genue 4 4. Yepes 4 1 cogepkanue Pd cocrasmsno 2,3 gact./muH. CMech oxnaxaanu a0 20°C u mepeMenBaim
npu 20°C B Tteuenue HOoum. CMmech (QMIBTPOBAM depe3 cioW IenuTa (TpeaBapUTENbHO CMOYCHHBIH 2-
MeTI IT®). @unbTpat KoHIEHTpUpOoBadH B Bakyyme (100-80 topp) mpu 40-45°C, npu 3TOM TOTyHIaId Macio
opamxeBoro 1BeTa. [lomydyeHHoe Maciio pacTBopsud B dTaHodje (3 11, kpernocts 200°) npu HarpeBannu 10 78°C.
TTony4eHHbIN TIPO3pavHbII pacTBOP OPAHKEBOTO IBeTa oxiaxaanmd 1o 20°C B TedeHue 3 4, P TOM HOTydaIHd
ocanok. 3areM cMmech oxnaxaanu 10 0°C u BeraepxkuBanu mpu 0°C B Teuenue 1 4. CMech GuiIbTpoBaIn U ocTa-
TOK Ha GUIbTpe TpombiBaiu dTaHonoM (300 mi). TBepaoe BemectBo cymwmm npu 40°C B Teuenue 14 4, npu
JTOM TIOJTYJaIi YKa3aHHOE B 3ar0JIOBKE COeTMHEHHE, t,, 186-189°C.

CoenuHeHHs, PUBCACHHBIC B TAOIHIIE, OIYYaIH aHAJIOTHYHO TOMY, KaK OIMFCAHO BEHIINIC B MPUMEPAX C
UCIIOJIb30BAHUEM COOTBETCTBYIOIINX MCXOIHBIX MarepuanoB. CoeAMHCHHS, TIOMEUYCHHBIC *, SBISIFOTCS CCBHUIOY-
HBIMH M HE BXOJISIT B 00BEM HACTOSIICTO H300PETCHHUS.

AHann3 | AHanus
A375 CP| B-RAF Dus, nane
Coen. e Crpyxrypa ICs0 | VEOOE | 1t qnip 400 MIu whian MC (miz)
(MKM) 1Css
(MkM)
1
™07 NH
. 'H AAMP 400 My (CD;0OD): 3 8,41
X (s, 1H), 8,06 (d, LH), 7,57 (dd, 1H),
HN. N 7,34 (dd, 1H), 6,64 (d, 1H), 4,63
T cl (renT, 1H), 3,62-3,68 (m, 1H), 3,57
| Nz 0,002 (s, 3H), 3,40-3,44 (m, 1H), 3,32-3,36
(m, TH), 3,05 (q, 2H), 1,88 (q, 2H),
= 1,58 (d, 6H), 1,02 (d, 3H), 0,97 (t,
N-N NH 3H); MC: m/z 568.2 (M + 1).
F Ozg
\< ?O
o
oy,
HN. N
7\|I/ cl 0,018 | 0,0008 MC: m/z 522,1 (M + 1)
2 o
@
N-N o NH
=gz,
\< ; o
X
07 NH
HN. N
A
N.z# 0,002 MC: m/z 534,1(M + 1)
3
5
N~N NH
\< F O:‘é‘:o
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AHanuz | Apanus
A375 CP| B-RAF Drs. anHbE
Coen. Ne Crpyxrypa [Cso  VOOOE | 1rs aaip 400 MTu w/man MC (miz)
(MkM) 1Cs,
{mKkM)
X
o7 NH
HN. N
m/ 0,033 0,0023 MC: m/z 506,1 (M + 1)
4 N
7 /i
N-N NH
\< F O:S"‘O
/
bt
0" “NH
HN. N
5 N = 0,001 | 0,0002 MC: m/z 550,1 (M + 1)
“
N-N NH
j O=g:4
£7
by
07 NH
o* 0,046 | 0,0039 MC: m/z 5242 (M + 1)

-32




025222

Ananus | Ananmnz
A375 CP| B-RAF

Du3. ZaHHbIE
Coen. Jo (:ﬁf\‘j]) V;’g::E 'H SIMP 400 MIu whom MC (m/z)
{MrM)

0,008 | 0,0007

MC: m/z 552,2 (M + 1)

0,027

MC: m/z 5882 (M + 1D

0,002 | 0,0003

'"H SIMP 400 MITu (CD;0D): § 8,41

(s, 1H), 8,08 (d, J= 5,6 Tu, 1H), 7,57
(dd, J= 6,4, 2,6 I'n, iH), 7,34 (dd, J=
5.6,2.6 T'u, 1H), 6,65 (ywup.s, 1H),
4,63 (renT, J= 6,8 I'n, 1H), 3,62-3,68
(m, 1H), 3,57 (s, 3H), 3,40-3,44 (m;
IH), 3,32-3,36 (m, 1H), 3,00 (s, 3H),
1,58 (d, J= 6,8 T, 6H), 1,02 (d, J=

4,8 Tu, 3H). MC: m/z 540,1 (M + 1)
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Coen. Ne

Crpyktypa

AHands
A375 CP
ICsp
(MKM)

Ananui
B-RAF
VG600E
1Csy
(MKM)

@H3. jaHHble
"H AAMP 400 MI'a w/vunu MC (m/z)

0,003

0,0006

'H AMP 400 MT'u (CD-0D): & 8,41
(s, [H), 8,08 (d, LH), 7,37 (ddd, 1H)},
7,08 (ddd, 1H), 6,62 (ymmnp.s, 1H),
4,63 (rent, TH), 3,63 (s, 3H), 3,54-
3,58 (m, 1H), 3,34-3,40 (m, 2H), 3,00
(s, 3H), 1,58 (d, 6H), 1,12 {d, 3H);
MC: m/z 524,1 (M + 1).

Cl

0,003

0,0005

'H SIMP 400 MTu (CD;0D): § 8,34
(s, 1H), 8,09 (d, 1H), 7,57 (dd, 1H),
7,35 (dd, LH), 6,65 (ywnp.s, 1H),
4,28 (g, 2H), 3,68-3,71 (m, 1H), 3,57
s, 3H). 3,32-3,36 (m, 23, 3,00 (s,
3H), 1,54 (1, 3H), 1,02 (d, 3H); MC:
m/iz 526,0 (M + 1),

0,004

0,00095

"H (400 MT'u, CDCly): 8 8,12 (s, 2H),
7,40 (d, 1H), 7,20 (d, 1H), 7,10 {m,
1H), 6,40 (s, 1H), 5,35 (s, 1H), 5,25
(d, TH), 4,60 (m, 1H), 3,90(s, [H),
3.65 (s, 3H), 3,30 (s, 1H), 3,00 (s,
3H), 2,40 (s, 3H), 1,60 (d, 6H), 1,10
(d, 3H). MC: (ESI) m/z 521 (M+H)".

NH
Cl O:S’:O
/

0,006

0,0010

"H (400 M, CDCly): 8 10,10 (s,
1H), 8,60 (s, 1H), 7,75 (s, TH), 7,60
(d, TH), 7,15 (d. 1H), 7,05 (s, iH),
6 30 (s, 1H), 4,95 (s, 1H), 4,65 (m,
1H), 3,95 (s, 1H), 3,65 (s, 3H), 3.45
(s, 1H), 3,30 (s, tH), 3,85 (s, 3H),
2.45 (s, 3H), 1,65 (d, 6H), 1,20 (d,
3H). MC: (ESD) m/z 537 (M+H)'.
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Ananus | Ananus
A375 CP| B-RAF Dus. nanHLE
Coen, Ne CrpyxTypa ICs VE00E | .
(MKM) 1Csg H AMP 400 MI'g w/unu MC (m/z)
{(MKM)
X
S0TNH
14 0,079 MC: méz 523,1 (M + 1)
15 0,004 0,0011 MC: m/z 540,1 (M + 1)
16 1,4 0,024 MC: m/z 507,2 (M + 1)
17 0,002 MC: m/z 478,1 (M + 1)
2
N—;fj NH
F o
‘< o /5‘0
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AHanusz | Awanni
A375 CP| B-RAF Duz. nannsie
Coen. Ne Crpykrypa 1Cse VoOOE | g
(MEM) ICs, H AMP 400 MI'u #/unu MC {(m/z)
{(mxM)
X
07 NH
) 'H SIMP 400 MI'u (CD;OD): 3 8,45
' (s, 1H), 8,04 (d, 1H), 7.41 (dd, [H),
HN. N 6,57 (d, 1H), 4,61 (renT, 1H), 3,70~
\Ir 3,74 (m, 1H). 3,58 (s, 3H), 3,34-3,40
18 N 0,012
= ' (m, 2H3, 3,23 (q. 2ZH), 1,58 {d, 6H),
F 1,43 (1, 3H), 1,02 (d, 3H); MC: m/z
@ 573,1 (M + 1).
- NH
\_<N N g O:S’:o
(v}
o
HNYN\
! 93 1 : +
19 N 0,093 | 0,0061 MC: m/z 524,1 (M + 1)
F
z I/
N~N NH
| \< F O:é:O
/
X
SO NH
20 0,007 | 0,0008 MC: m/z 5402 (M + 1)
'H (400 MI'u, CDCLy): 8 7,95 (s, 2H),
7.30 (s, 1H), 6,40 (s, 1H), 5,15 (s,
1H), 4,50 {m, 1H), 3.70 (s, 1H), 3,52
2t 0,045 (s, 3H), 3,20 (s, 1H), 3,05 (s, 3H),
1.50 (d, 6H), 1,05 {d, 3H). MC: (ESD)
m/z 542 (M+H)".
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Aunanu3 | Awanus
A375 CP| B-RAF Dus. nanHme
Coen. Ne CTpyKkTypa ICs¢ VGOOE | ’
(MEM) ICs H AMP 400 MT'u u/uau MC {m/z)
(MkM)
0]
o
'H (400 M, CDCL): 5 8,50 (s, TH),
7,85 (s, 1H), 7,80 (s, 1H), 7,30 (s,

1H), 6,40 s, 1H), 5,0 (s, 1H), 4,62
(m, 1H), 3,90 (s, 1H), 3,65 (s, 3H),

s 0,006 3,30 (s, 1H), 3,10 (s, 3H), 1,70 (d,
6F1), 1,20 (d, 3H). MC: (EST) m/z 557
(M+H)".

HN N\
21 :LT 1,15 MC: m/z 488,2 (M + 1)
=
=
72 P ™ /
N—N NH
O:éz
\< | o
1
SO NH
24 0,023 MC miz 550, (M + 1)
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AHanus | Ananus

A375 CP| B-RAF Gus. gaHHbIe
Coen. M CrpykTypa ICs¢ V&00E | iy
(MxM) ICso H AMP 400 MU'y w/unu MC (m/z)
{(mrM)
X
07 NH

0,002 MC: m/z 566,1 (M + 1)

26%

0,014 | 0,0017 MC: m/z 5382 (M + 1)

>20 0,39 MC: m/z 5322 (M + 1)

0,55 0,09 MC: m/z 496,1 (M + 1)
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Ananuz | Ananui
A375 CP| B-RAF Dus. anube
Coen. Ne CTpyKTypa ICse | VOOOE | 1y gMip 400 MIu w/vna MC (m/z)
MMy | 105
(kM)
H
_N | Ny
N Cl
79 0,076 0,008 MC: m/z 439,0 (M + 1)
30 0,069 0,0043 MC: m/z 425,1 (M + 1)
4 0,18 | 0,0008 MC: m/z 497,9 (M + 1)
HN\[/N\
32% N' P cl 0,031 0,0029 MC: m/z 540,1 (M + 1)
T
- g
\< O*I:S:O
AHanuz | AHannz
A375 CP| B-RAF Oua. TaHHEE
Coen. Mo Crpykrypa ICse | VOOUE | ipy qMp 400 MI'w wizmn MC (m/z)
(MxM) ICsy
(M)
O
Ao
33% 0,007 MC: m/z 582,1 (M + 1)
"4 AMP 400 My (CD;0D): 5 8,41
(s, 1H), 8,06 (d, 1H), 7,47 (ddd, [ H),
7,17 (ddd, 1H), 6,59 (d, 1H), 4,62
(rent, 1H), 3,71-3,74 (m, 1H), 3,58
14 0,013 0,0027 (s, 3H), 3,34-3,40 (m, 2H), 3,05 (q,

2H), 1,88 (q, 2H), 1,58 (d, 6H), 1,02
kd, 3H), 0,97 (t, 3H); MC: m/z 552,1
(M + 1.
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[Mpumep 122. AMmmndUKaMOHHBINA JTIOMUHUCICHTHBI TOMOTEHHBIH aHalU3 MPOCTPaHCTBEHHOTO CONH-
xkenus B-Raf V60OE/Mek (buoxmmuuecknii anamn3 B-Raf V60OE).

Kwunazy B-Raf (V600E, 4 nM) u 6notnHupoBanHyio kuaalzy Mek (HeaktuBHas, 10 HM) cMemuBanu B KO-
HeYHOW KoHIeHTpauuu 2X B OydepHoM pactBope st aHamusza (50 MM Tpuc, pH 7,5, 15 mM MgCl,, 0,01%
BCA u 1 MM DTT) u o 10 Mk 106aBisuId B IYHKH aHATUTHYECKOTO Tuianmiera (6emoro meera Greiner, 384-
JYHOYHBIH TuTaHmeT ans aHanuza Ne 781207), comepskamiero 0,5 MK COeTUHEHMsI TI0 HACTOSIIEMY H300peTe-
HUIO B KoHIeHTpanuu 40X, paz6asnennoro 100% JAMCO. [Inanmer naky6omposanu B Teuenue 60 mun npu KT.

DepMeHTATUBHYIO peakinio kuHa3el B-Raf mamyrnupoBanu mpu mo0aBieHUM B JYHKH IDIaHmeTa mo 10
Mk AT® 2X (10 MxM), paz6aBieHHOTO Oy(epHBIM pacTBOPOM Julsl aHanu3a. Yepes 3 94 peakuro ocTaHaBIIMBa-
1M 1ipu go6aBieHuH B IyHKH 110 10 My cron-pearenta (60 MMM DTV, 0,01% Teun20). KonmnaectBo docdo-
PHIMPOBAHHOTO MPOAYKTa ONPEEIUTH ¢ HCIONIb30BaHUeM Kponubux aHTuTen anti-p-MEK (Cell Signaling, Ne
9121) u Habopa pearentoB Alpha Screen IgG (6enox A) (PerkinElmer Ne 6760617R) npu noGaBneHnu B Kax-
nyto nyHky no 30 Mka cmecu antuten (pas6asnenue 1:2000) m rpaHyn ans qeTeKTHpoBaHMs (pasbaBiieHHE
1:1000 mst oboux THIOB TpaHyid) B OydepHOM pactBope mist rpanyn (50 MM Tpuc, pH 7,5, 0,01% Tsun20).
JlobaBnieHre peareHTOB MPOBOAWIM B TEMHOTE UL 3aIIUTHI TPaHyN OT cBeTa. [lmaHIIeT cBepXy 3aKpBIBAIH
KPBIIIKOK 1 MHKyOupoBainu B TedeHune |1 1 nmpu KT. IHTEHCHBHOCTD JIIOMHUHECIICHIINY PETHCTPUPOBAIH HA TIPH-
6ope PerkinElmer Envision. KoHmneHTpauio kaxmoro coeAnHEeHUs, HeoOxoammyto st 50% WHruOupoBaHUS
(ECs0), paccuuThIBaIl METOJIOM HEMHEHWHOW PEerpeccuy ¢ HMCIIOJIb30BaHHEM MporpaMMHOro odecmeueHus XL
Fit data analysis.

CoeauHeHHs TI0 HACTOSIIEMY H300peTeHuI0 B CBOOO HOH (hopMme mir B popMe papMarieBTHIECKH TIPUEM-
JeMol cosu 00JIaaloT LEHHBIMU (PapMaKoJIOTHYECKMMHU CBOWCTBAMH, HAalpUMEp, MO JaHHBIM HCIBITAaHWH in
Vitro, ONHMCaHHBIX B JAHHOM KOHTeKcTe. Hampumep, coeanHEHHUs MO HACTOSILEMY H300pETCHHUIO MPEANIOYTH-
TeNBbHO XapakTepu3yiorcs suaueareM ECsy B muamasone ot 1x107° mo 1x10”° M, npeanoururensro meree 500,
250, 100 u 50 1M B cryuae V60OE B-Raf.

Hanpuwmep, Benmmuunsl ECsy [u1s1 HEKOTOPBIX COSMHEHNH IO HACTOSAIIEMY M300pETEHNUIO, 110 JaHHBIM JIO-
MHHECIIEHTHOT'O TOMOTEHHOT'O aHaJIN3a MIPOCTPAHCTBEHHOTO CONMKEHUSI, IIPUBECHBI B TAOJIMIIE BEILIE.

[Mpumep 123. Ananus knetouHo# nponudepanun A375 (A375 CP).

JIunus xnerok A375 mpenctaBiseT cOOOM JTMHHIO KJIETOK MenaHoMbl ¢ myTarueit B-Raf V60OE. Kitetku
A375-luc, axcnipeccupyromue Jrorudepasy, 100aBisiid B 3 84-TyHOUHBIH TUIAHIIET OSJIOTO IIBETA ¢ MPO3PAYHBIM
mHOM, 1500 xierox/50 mxi/B nyHKy B cpene DMEM, coxepxameii 10% DOTC. CoeauHeHHs IO HACTOSIIEMY
n3o0perenmio, pacrBopenusie B 100% AMCO B COOTBETCTBYIOMIMX KOHIEHTPAIHMIX, JOOABISIIN K KIETKaM C
UCIIONIb30BaHueM ycTpoiicTa robotic Pin Tool (100 ). Knetkn nukyOnpoBanu B Teuenue 2 cytok npu 25°C,
3aTeM B KaXKIYIO JIYHKY M00aBIsiy 25 Mk peareHTa BrightGlo n nuaMepsiin HHTEHCHBHOCTb JIIOMHUHECIICHIINN B
ranmerax. KoHmeHTpaimio kaxaoro coeauHeHus, Heooxoaumyro it 50% uaruduposanus (ECsy) paccunutsi-
BaJIM METOJIOM HEJIMHEIHOM perpecct ¢ NCIob30BaHueM nporpaMmuoro obecrieuennst XL Fit data analysis.

CoequHEHHs 110 HACTOALIEMY H300pEeTeHUIO B CBOOOIHON (hopMe mii B popMe (apManeBTHIECKH TpHEM-
JeMO coii 00JalaoT EeHHBIMH (papMaKoJIOTHIECKUMU CBOWCTBaMH, HAllpUMeEp, 110 JaHHBIM aHaiu3a in Vvitro,
ONMCAaHHBIM B JaHHOM KOHTeKcTe. Hampumep, coeqMHEHHS 10 HACTOSIIEMY H300pETCHHUIO MPEANOYTUTEIHHO
xapakrepusyroTcs BenumunHoil ECsy B amamazone menee 500, 250, 100 u 50 aM mns B-Raf pukoro tuma u
V600E B-Raf.

Hanpuwmep, 3nauenns ECsy 151 HEKOTOPBIX COSIMHEHHUH MO0 HACTOAIMIEMY M300pPETEHHUIO 110 TaHHBIM aHa-
nu3a npoiudeparus A375 yka3aHsl B TaOIUIEC HIDKE.

[Ipumep 124. IMMyHHBIN aHAIH3.

Knetxu BriceBanu B cpeae 1640 RPMI+10% 3TC npu nnotHocTH 30x10 KNeTok, B IyHKH 96-I1yHOUHOTO
TUTaHIIeTa JJIs KyJbTYpaJIbHBIX TKaHel, 3ateM nHKyOuposanu rpu 37°C B atmocdepe 5% CO, B Teuenune 24
JI0 1o0aBIeHUSI COCMUHEHHI 1O HacTosIeMy n3o0pereHuto. Mccienyemple coenuHenus pazbasmsumm [IMCO
(cepwmifHBIEe pa3BelcHNUs), a 3aTeM NO0aBIIH K KieTkaM (koHewHast koHmeHTpanus JIMCO cocrasmsna 0,1%) u
nHKyouposamu rpu 37°C B atmocdepe 5% CO, B Teuenue 3 4. Ypouu pMEK u pERK omnpenemnsinu ¢ ncnosns-
30BaHMEM Habopa i coHIBHY-MMMYHOoaHamu3a (Meso Scale Discovery). KynpTypaibHble cynepHaTaHTHl yaa-
JSUTA W KJIETKU JIM3UPOBAIM TIPHU J00aBICHUH XOJ0AHOTO OydepHOro pactBopa s Jn3uca (TOCTaBISIETCS B
Habope peareHToB) B TeueHHe 30 MHUH TNpPH OCTOPOXHOM BeTpsixuBaHuu. J[lns ompenenenuss pMEK1/2
(Ser217/221) m pERK1/2 (Thr/Tyr202/204, Thr/Tyr 185/187) nu3atsl 100aBIsUH B IUIAHIIETH ¢ MMMOOMIIH30-
BaHHBIMH aHTHUTEIAMHU TOCJE OJOKHUPOBKH (ITOCTABIISIOTCS B HAO0Ope) 1 MHKYOMPOBAIN B TeueHHe HOUM npu 4°C
IpY BCTPsIXMBaHWU. [INaHmIeTs! IPOMBIBAIM B POCHOOETKH ONpEIeNsUIN ¢ UCIOIb30BAaHUEM MEUYCHBIX aHTUTEIN
(mocraBnsoTCS B HAOOpE), perucTpUpyst CUrHai Ha pudope Sector 6000.

ITpumep 125. Ananu3s Ha BEDKUBAEMOCTb KIeTok SW620.

Knetkn SW620 BriceBanu B cpene 1640 RPM1+10% OTC npu mnotHoctu 1500 kieTtok B JyHKH 96-
JYHOYHOTO IJIAHIIETa YEPHOTO [BETa C MPO3PadyHBIM JTHOM IS KyJIbTypalbHBIX TKaHeH. Mccnemxyemblie coemu-
HeHus pazdassuin [IMCO (cepuitHoe pa3BefeHHE), a 3aTeM JO0aBIUIH K KIIeTKaM (KOHEYHasl KOHIICHTPAITUs
JIMCO cocrasmsia 0,1%) u uakyouposamu mpu 37°C B atmochepe 5% CO, B Teuenue 4 cyTok. [l oleHKH
BBDKMBAEMOCTH KJIETOK IUIAHMIETH oxiaxganu 10 KT, KynpTypaipHyIo cpeny yOalsid U B KOKAYIO JTYHKY IO-
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6asistmu o 200 mxa pearenra Cell Titer-Glo (Promega, koMrmoHeHTHI Ha00pa CMEIINBAIIH, KaK YKa3aHO IPOU3-
BOJIMTEJIEM, @ 3aTeM pa30aBIsUIM B COOTHOLIEHHUH |:2 MUTaTeNbHOM cpeoif). [InaHmeTsr BCTPSIXUBAIN B TEUCHUE
5 muH, 3aTeM uHKyOupoBanu nipu KT B TedeHrne 5 MUH W M3MEPSUTH MHTCHCUBHOCTH tomuHecteHuu (Trilux,
Perkin Elmer).

ITpumep 126. Ananu3 Ratl B arapo3HoM rere.

Knerxu Ratl cycnienguposainu B 1% arapose (Lonza), mpu miotHoctr 1000 KIETOK B JIyHKE 96-ITyHOYHOTO
rranmrera. CMechk araposbl ¢ KJIeTKaMid HHKYOHUpOBaH 10 3aTBepAcHus. Vccnenyemble coeAnHEHNS pa30aBisuim
B IMCO (cepuiiHble pa3BeleHHs), a 3aT€M HAHOCWIM HA MOBEPXHOCTh CMECH KJIETOK W arapo3bl (KOHEeYHas
koHnenTparmsa JJMCO cocrasisina 0,2%) u uakyouposau mpu 37°C B atmocdepe 5% CO,. Uepes 17 cyt poct
KOJIOHWH OTPENeSsTN 1TOC)Ie MHKYOUpoBaHus KiIeTok ¢ kpacureneMm alamarBlue (TREK Diagnostics) n meta6o-
JMYECKYI0 aKTHBHOCTb OINPENENSUIM C HMCIOJIb30BaHWEM puiepa IutanmeroB Spectramax (Molecular Devices,
Inc, mornomexue U3MepsUU MPU JUIMHE BOIHBI 562 HM).

IIpumep 127. AHanu3 MUKpOCOMAIbHOTO KIMPEHCA B IEUCHU.

MHuUKpOCOMaNTbHBIH aHAJIU3 KIMPEHCa in Vitro MpOBOJMIIM ISl OLICHKH OTEHIHANBEHBIX PHCKOB, CBSI3aHHBIX
MeTaboIMYecKoil CTaOMIIBHOCTBIO coeqMHEHHH B redeHH. Vccnenyemoe coenunenue (1 MkM) MHKyOupoBaiu B
cMecHu ¢ MuKpocomMamu niederu (0,5 Mr/MiT) u3 pa3IMIHBIX BUIOB JKUBOTHBIX (MBIIIH, KPHICHI, 00E3bSHBI, COOaKH
u yenoseka) 1 HAJJ®H (1 mM) B 100 MM docdarHoKanmueBom 6ydheprom pactBope npu 37°C. B omnpenenen-
HbIe MOMeHTHI peakiuu (0, 5, 10 u 30 MuH) OTOMpaIN aJMKBOTHBIE YACTH PEAKIIMOHHONH CMECH M PEAKITUIO OC-
TAHABIIMBAIA TIPH JOOABICHNHM OXJIAXXICHHOTO HAa JIBAY AaleTOHUTPHIA, CONEpXKAllero BHYTPSHHWH Macc-
CHEeKTpoMeTpruIecKkuid ctanmapt. OOpasip! HeHTPU(GYTUPOBAIH U CYIIEPHATAHTHI aHATN3UPOBAIN MeTogoM JKX-
MC/MC. Merabonuueckuid Tepuoa Todypacmana in vitro (t;,, MuH) W cobctBeHHbldt kinupenc (CLint,
MKJI/MUAH/MT) OTIPEACIISITN 110 CKOPOCTU M CTENIEHN MeTabOoIu3Ma UCCIEAyEeMOTO COSAMHEHUS, KOTOPOE OTpeie-
JSUTA TI0 MCYE3HOBEHHUIO MCXOIHOTO COCIMHEHUS M3 PEakIMOHHON CMeCH. YKa3aHHBIC 3HAYCHHS MOXHO Mac-
mTabupoBaTh AJsI IPOTHO3MPOBAaHUS MMMYHHOTO KiupeHca B nedeHu (CLh, MI/MUH/KT) M 3KCTPaKIMOHHOTO
uHjekca (DU, onpenensioT 1Mo COOTHOIICHHIO PACCUUTAHHOTO MeTabOJIMYEeCKOro KIMpeHca B MEYCHH K Iede-
HOYHOMY KPOBOTOKY JUISi JaHHOTO BHJa). B OCHOBHOM COEAMHEHHS C BBICOKUM PAacCUMTAHHBIM 3HaYCHHEM
CLint mwim DU in vitro paccMaTpUBaIOTCsI B Ka4eCTBE INPEJCTaBIIIOIINX BBICOKMH PHCK JUIl MeTaboin3Ma in
VivO, OrpaHNYNBAIONINH BO3/IeHiCTBUE COeAMHEHNS. I3MepeHHbIEe AKCTPAKIIMOHHbIE HHIEKCH HEKOTOPBIX COEIH-
HEHHH TI0 HACTOSAIIEMY H300pETEHHIO IPUBEICHEI B TAOJIHIIEC HIDKE.
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[Mpumep 128. Anamm3z kunassl A549 p38a MAP ¢ ucnonszoBannem pearenra Bright-Glo u penoprepHoro

rena (RGA).

Knetkn A549 ycroitunBo TpaHchekTupoBanu npomMotopoM-perioptepom 1L-8, pGL3-IL8-Luc. Kietku BbI-
ceBay TIpH KOHIEeHTpamuy 4x10°/M1 B mynku 384-myHOUHOro IIaHmeTa Genoro mseta (40 Mk B nyHKe, 5%
CD-OTC, 1xP/S, cpena DMEM) u uakyoupoanu B Tedyenne Houu (18-20 1) npu 37°C. Uccnenyemsle coenu-
HeHus pazdasisun JIMCO (cepuiinble pa3BeneHus), a 3ateM Ao0aBisui 50 HII UCClieyeMoro pacTBopa (KoHed-
Hast koHneHTpanust JJMCO cocrasmsa 0,1%). [Tocne BeIaep)XKUBaHUS C UCCIETyEMbIM COSANHEHIEM B TCUCHHE
30 muH knetkn crumynuposanu 1 vr/mn UJI-1 B (10 Mk pactBopa 5 Hr/mi B myHKe). Yepes 7-8 4 mocie ctumy-
JISIUY B TYHKH J00aBisum Kpacutens Bright-Glo (25 MK B TyHKe) [T ONIpeaeNieHus] SKCIPECCUH onudepa-
36l. Bermmanaber ECsy 7151 HEKOTOPBIX TECTUPYEMBIX COCTUHEHHH MO HACTOSIIEMY M300PETECHHIO NPHBEICHBI B
TaOJIUIIE HIKE.
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[Mpumep 129. dapmMakoKHHETHYECKHI aHATU3 in Vivo.

IMomHOE (papMaKOKHMHETUYECKOE UCCIeA0BaHue: camiaM Mbimield Balb/c (n = 3, macca tena 22-25 r) win
camuam kpbic Wistar (n = 3, macca tena 250-300 r) ucciexyemMoe coeiMHEHNE BBOIMIIM BHYTPHUBEHHO B XBOCTO-
BYIO BCHY WJIHM IEpPOpalbHO 4Yepe3 >KemynodHblid 30oHA. CocTaB OOBIYHO cOZepsKall pacTBOp coequHeHus (2,5
mr/mi) B 75% I121300 u 25% D5W. [ocne BBeneHus B TeUCHUE 24 U MOCICIOBATEIBHO OTOMPAIH IIECTh MPOO
KpoBH 110 50 MK kKaxcmaas. OOpa3iel KpOBU NEHTPUPYTHPOBAIH IS OTIEICHHS Tu1a3Mbl. OOpasIibl TUTa3Mbl aHa-
JTU3UPOBaIK ¢ ucrosb3oBaareM KX-MC/MC.

BricTpoe dapMakokrmHETHIECKOE UCCIIeOBaHNe: camiiaM Mblei Balb/c (n = 3, macca tena 22-25 1) win
camiam kpeic Wistar (n = 3, macca tena 250-300 r) uccneayemMoe coeMHEHNE BBOJMIIM BHYTPUBEHHO (B/B) B
XBOCTOBYIO BEHY WJIM MEPOPATBHO (11/0) depes3 xkenmyaodHbiii 30HA. CocTaB 0OBIYHO COIEpIKall pacTBOpP HCCIe-
JIyeMOT0 COeTMHEHUs B KOHIeHTparuu 2,5 Mr/Mi B 75% T1231300 u 25% D5SW. [ocne BBeneHUs B TeueHue 24 4
MIOCJIE/IOBATENILHO OTOMpaNK mecTh npoO KpoBH 1o 50 Mk kaxaas. OOpa3ubl KpOBU LEHTPUPYTUPOBAIIH, TUIa3-
MY OTJEJISUTH M OOBEAMHSUTN 00pa3lbl OT TPEX KUBOTHBIX IS KaXKJOH TOYKH 0TOOpa mpob. OOpasisl mIa3Mel
aHanuzuposaiu MetogoM JKX-MC/MC.

Jliist mostHOTO M OBICTpOro (hapMaKOKHHETHYECKOTO aHalli3a HEKOMIIAPTMEHTHBIM PETPEeCCHOHHBIM METO-
JIOM pacCUMTHIBAJIM CJICAYIONINE IapaMeTpsl ¢ HCIOJIb30BaHWEM NporpamMmHoro obecrnedenuss Winnonlin 5,0
(Pharsight, Mountain View, CA, USA): xmupenc mnasmbel (KII), makcumanbHasi KOHIGHTpalMs B IUIa3Me
(Cmax), mromans 1moj KpUBOW 3aBUCUMOCTH KOHIIEHTparnuu B miazMe oT BpeMeHHn (AUC.,r) ¥ mepopaibHas
6uonoctynaocTs B iponenTax (111 %).

dapMaKOKHHETHYECKUE TTAPaMETPHI y MBIIIEH, ToTydYeHHbIE A1l HEKOTOPBIX COSAMHEHHI 110 HACTOSIIEMY
M300pETEHUIO, MPUBEICHBI B TAOIHUIIE HIDKE.
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CoequHEHHs 10 HACTOALIEMY H300pETeHUIO B CBOOOIHON (popMe mi B popMe (apManeBTHIECKH TpUEM-
JIEMOH COJIM XapaKTepU3YIOTCS IICHHBIMH (papMaKOKMHETHIECKUMH CBOMCTBaMH, HAIpUMep, 10 JaHHBIM HCIIBI-
TaHWH in Vitro u in vivo, OMIMCAaHHBIX B TaHHOM KOHTEeKCTe. HampumMep, coennHeHUE 10 HACTOSIIEMY U300peTe-
HUIO TPEATIOYTHTEIHHO XapakTepuszyercs: 3HaueHneM ECs, 1o JaHHBIM aHanM3a Iponudepanuu Kietok A375
CP B mnamnazone 250 HM winu MeHee, npeanoarutenbao MeHee 200, 150, 100 u 50 HM.

I'pynma 2-(MeTokcHKapOOHUIIAMIHO )- | -TIpOTIHIT B KadecTBe R oOecrieunBaeT npeAnoYTUTENLHBIA YPOBEHD
AKTUBHOCTH W CEJICKTUBHOCTH II0 CPAaBHEHHWIO C NPYTMMH KHUHA3aMH, BKJIodas p38. Hampumep, 6onee vem 30-
KpaTHOE yBEJIWYEHHE aKTHBHOCTH HAOJIONACTCS MIPHU CPABHEHMU COEAMHEHHUS 9 ¢ coeanHeHneM 29, mpuyeM I1o
naHHbIM aHanu3a A375 3nauenue ECso cocrapisier 2 1 76 HM COOTBETCTBEHHO.

denmn3aMeleHHas CTPYKTypa COSAMHEHUI MO HACTOSIIEMY M300pPETEHHIO SIBIISETCS ONTUMAJIbHOW JUIA
MmeTtabonmyeckoit crabmipHocTr (O y MbIIIel 1 uenoBeka) IpH HAIMYUH (Topa WM XJIopa B MOJIOXKEHUH Rs 1
¢ropa, x0pa uiKM MeTHiIa B osoxenun R;. Hanpumep, Benmmunna DU (y yenoBeka) 11t coetuHeHuid 9 u 6 co-
crasisieT <0,21 1 0,69 COOTBETCTBEHHO.

KoMOunamust rpynms! 2-(MeTOKCHKapOOHMIaMUHO)-1-miporiiin B kadecTBe R;, 3amemennsix R3/Rs u me-
TaJbHOU TPYIIIBI B KauecTBe R, Oka3bpIBaeT HEOKUAAHHOE JCHCTBHE Ha OOIIee AeHCTBHE JIEKAPCTBEHHOT'O Cpe/l-
ctBa (AUC); cm., HanpuMep, coenuHerue 9 (1o cpaBHeHHIO ¢ coequHeHusmu 1 3, 4, 6 u 7), mpudeM BeTUYNHA
AUC nipu BBeniennu 10361 10 Mr/kr nepopaisHo coctasisieT 30+4 MkM-u.

ITpumep 130. Ananus 3¢ HEeKTUBHOCTH in Vivo B JIeHb 14 ¢ NCTIOIB30BaHWEM KCEHOTPAHCIUIAHTATa MBIIIH
A375.

Krnerkn A375 KynbTHBUPOBAIM B CTEPHIIBHBIX YCIOBUSX IpH Temreparype 37°C B MHKybOaTope B aTMo-
coepe 5% CO, B TeueHHe OT ABYX 10 YeTHIpeX Henenb. Kietku kympruBupoBanu B cpene RPMI-1640, comep-
xkareit 10% DTC. Kietku nepecenBanyu qBa pa3a B HEJeo ¢ ucnoib3oBanueM cmecu 0,05% tpurcun/2/ITVY.
B nmenp mMrutantanmu kiuetkun codupanu B pactBop HBSS (Hank's Balanced Salt Solution). Camxam Mbimieit
Nu/Nu (Charles River, Bozpact 10-11 Henenb nepen HayajoM MCTIBITAHWH) MMIUIAHTHPOBAJIH TTOJKOKHO B IIpa-
BBIiT 60K 5x10° kimerox A375 B 50% matpurene (0,2 ). Yepes 19 mmeif mocie MMIUIAHTALIMN MBIIICH PAHIOME-
3upoBamu B 6 rpymnm (110 9 MbIei B IPyIIE) O CpeIHUM 06beMoM omyxomu 215 MM® i cpeaueii Maccoit Tema
24 r. Uccnenyemoe coeilMHEHME BBOAMIIM JIBa pa3a B CyTKH B TeueHue 14 cyt, HauuHas B AeHb 19, B no3e 0,2 mu,
IIPY 5TOM COCTaB COJICp Kall COSANHEHUE B COOTBETCTBYIOIIEH KOHIIGHTPALIUH ISl TOCTIKEHNUS TPeOyeMOit 10351
Knunamueckoe oOcienoBanue MpOBOAWIN Kakaple CyTKH. OOBEM OIMyXOJIM M Maccy Tejla M3MEpSUIH JBaKIHl B
Henemo. KoHeuHble mapaMeTpsl MCIBITAHMN: JTI000€ MHINBHAYAIFHOE KUBOTHOE WIIHM TPYIINA, TTOTEPS MAacCHI
Tema B KOTOPOit IpeBbimana 25% OT HCXOAHOTO 3HAYCHHS H/HIIH 06beM OIyXoitH npesbimran 3000 Mm’.,

Coenunenne 9 (B cmecu ¢ 20% [131'300/3% ETPGS/77% Boas!) BBOAWIN COTTIACHO MPHUBEICHHOMY BBIIIE
MIPOTOKOITY C MICTIOJIE30BAaHUEM CIICAYIOIIETO Kypca JICUeHHs:

rpynmna 1: Hocurtens, 1 pa3 B cyrx14,
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rpynma 2: 1 Mr/kr coequHeHus 9, TBaKIbI B CyTX 14,

rpynma 3: 3 Mr/Kr coequHeHus 9, TBaKIbI B CyTX 14,

rpynma 4: 10 Mr/kr coenuHeHus 9, IBaXKIBI B cyTX 14,

rpynma 5: 20 Mr/Kr coeiMHEHUS 9, TBAXKIBI B cyTx 14,

OO0BeM OmyXoJIM U3MEPSUIM B JIeHb 14 mocie BBeAEHHS MepBoi J03bl. YacTHyHasi OTBETHAsI peakuusi COOT-
BETCTBOBAJIA pocTy omyxoau Ha 20-50% 1o cpaBHEHHIO ¢ KOHTPOJIbHOW rpymmoi. Cradunmzamnuro 3a0oaeBaHus
OTIPEIEIISIIA 110 KOHEYHOMY 00BeMY OIyXOJH B mpeenax +/-20% oT McXoaHOTro pa3Mepa oryxosu. YacTHiHyro
PETpeccHIo ONpeseNsUIN 10 KOHEYHOMY 00BEMY OIyXOJIM, KOTOpBhIi cocTaBistin <80% OT McXomHOro oObeMa
OITYXOJTH.

I'pymma 2: gacTugHast OTBETHAS PEAKITHS,

rpynma 3: ctabumu3aius 3a00oaeBaHus,

rpymmna 4: yacTHYHas perpeccus,

TpymIa 5: 9acTHYHAs perpeccusl.

CrnenyeT IOHUMATh, 9TO TIPUMEPHI M BAPHAHTHI OCYIIECTBICHHUS HACTOSIIETO N300PETCHNUS, ONIMCAHHEIC B
JTAHHOM KOHTEKCTE, NPHUBEJCHBI TOJBKO Ul MJUIIOCTPALMHM M YTO CIICHHAIUCTY B JaHHOH 00JIacTH TEXHUKHU
MPE/ICTABISIETCS] OUEBUIHBIM, YTO BO3MOXHBI PA3JIMYHbIC MOIU(HUKAIIMH WIN H3MEHEHHUS, KOTOPhIE BKIIOYCHBI B
o0beM HacTosIero u3odpereHus u Gopmyiy usobpereHus. Bee myOnukamuy, maTeHTHl M 3asiBKM Ha BbIIAYy
MaTeHTOB, IUTHPOBAHHBIC B JIaHHOM KOHTEKCTE, B MOJHOM O0BEME BKIJIIOUYEHBI B 00BEM HACTOSIIEro M300peTe-
HUSL.

OOPMVIIA U30BPETEHUA

1. CoenuHenwue, BEIOpaHHOE U3 CICAYIONINX COSTUHEHMI:

METHIIOBBII a¢up N-[(2S)-1-({4-[3-(3-xy0p-5-MeTancynbdhonamunodenwnn)- 1 -(mpomnan-2-wmr)-1H-
HUPa30I-4-1i | TMPUMUAANH-2 -1 } aMUHO )IPOTIaH-2 -1 ]JKapOaMHHOBOH KHUCIIOTHI;

MetmwnoBblit  adup N-[(2S)-1-[(4-{3-[3-xn0p-5-(nponan-1-cynsponamuno)dennn]-1-(nmponan-2-mm)-1H-
MUPa3o-4-1il } TUPUMUTUH-2 -MJT)aMHHO [IpOTIaH-2 -1 JKapOaMHHOBOH KHUCIIOTHI;

MmetmnoBblit 3¢up N-[(2S)-1-({4-[3-(3-x10p-2-MeTaHCynbhOHAMUIOTHPHINH-4-111)- 1 -(ponan-2-wm)- 1 H-
NHMPa30I-4-1i | TMPUMUAAWH-2 -1 } aMUHO )IPOTIaH-2 -1 ]KapOaMHHOBOM KHUCIIOTHI;

MetmnoBblit adup N-[(2S)-1-({4-[3-(3-PpTop-2-MeTanCynbhOoHAMUAOTUPUINH-4-11)- 1 -(ponan-2-w1)- 1 H-
MTUPa30J1-4- 1T | TAPUMHTAH-2 -WJT } aMUHO )IPOTIaH-2 -MJT |[KapOAMHHOBOM KUCJIOTHI;

MeToBbIi 3dup N-[(2S)-1-({4-[3-(2-xn0p-3-3Tancynbdonamuno-4,5-mupropdennn)-1-(mpomnan-2-mm)-
1 H-niupa3oi1-4-ui1 [ MIApUMUIHH-2 -1 } AMUHO )ITPOTIaH-2 -1 [KapOaMUHOBOH KHCJIOTHI,

MetwioBbiii  adup  N-[(2S)-1-({4-[3-(2,4-mudrop-3-MeTancynphoHamunoperwmn)- 1 -(mponan-2-wm)-1H-
MTUPA30J1-4- 1T | TAPUMHIAH-2 -WJT } aMUHO )IPOTIaH-2 -1 |[KapOaAMHHOBOM KUCJIOTHI;

MetmwnoBblit 3¢up N-[(2S)-1-({4-[1-(nponan-2-nn)-3-(2,4,5-rpudrop-3-merancynbponamunodenmn)-1H-
NHUPa3oI-4-1i | TMPUMUAANH-2 -1 } aMUHO )IPOTIaH-2 -1 ]KapOaMHHOBOH KHUCIIOTHI;

MetwioBblit  agup  N-[(25)-1-({4-[3-(3-meTancynbponamunodenmn)- 1 -(nmponan-2-mmn)-1 H-nupazon-4-
W IAPUMUIMH-2 -1 } aMUHO )ITPOTIaH-2-1i1 |[KapOaMHHOBOM KHUCIIOTHI;

MetmwnoBblit agup N-[(25)-1-[(4-{3-[2,4-mucTOop-3-(iponan-1-cynasdonamuno)penn]-1-(nponan-2-min)-
1 H-impazon-4-ni } MTupUMHIMH-2-1T)aMUHO [TponaH-2-1i|KapOaMUHOBOH KHCIIOTBI,

MeToBbIi 3¢up N-[(25)-1-({4-[3-(3-muknonpomancynbdonamuno-2,5-nupropdennn)-1-(mpomnan-2-mm)-
1 H-ntupa3011-4-ui1 [ MIMpUMUIHH-2 -1 } aMUHO )ITPOTIaH-2 -1 [KapOaMUHOBOH KHCJIOTHI,

MeTitoBbIit 3up N-[(2S)-1-({4-[3-(5-xm0p-3-1uKI0NponancyabGonamuao-2-propdennn)-1-(mpomnan-2-
nn)- 1 H-niupa3oin-4-ui1 | mupuMUIHH-2 -1 } aMAHO ) ITPOTIaH-2 -1 [KapOaMHUHOBOH KHCIIOTHI,

MeTwioBbiii  adup N-[(2S)-1-[(4-{3-[5-x70p-2-dTOp-3-(Iponan-1-cynsponamuno)dhenuni]-1-(mponan-2-
nn)- 1 H-niupa3oin-4-ui } mupuMuIAH-2 -MT)aMAHO [TTpOTIaH-2 -1 [KapOaMHUHOBOH KHUCIIOTHI,

MetwnoBblit  3¢up N-[(2S)-1-[(4-{3-[2-PTop-3-(nponan-1-cynsponamuno)dennn]-1-(nmponan-2-wmm)-1H-
MPa3oI-4-1il } TUPUMUIIH-2 -MJT)aMHHO [IPOTIaH-2 -1 JKapOaMHHOBOW KHUCIIOTHI;

METHJIOBBII a¢up N-[(2S)-1-({4-[3-(2-¢Top-3-meTancynbhoHamMunodenwn)- 1 -(nponan-2-ni)-1H-
MHMPa30I-4-1i | TMPUMUAANH-2 -1 } aMHHO )IPOTIaH-2 -1 ]KapOaMHHOBOW KHUCIIOTHI;

MetmwnoBblit agup N-[(25)-1-[(4-{3-[2,6-audTop-3-(iponan-1-cynasdonamuno)penn]-1-(nponan-2-min)-
1 H-ntupa3oii-4-ui } TUpUMHATAH-2 -MT)aMAHO [TTpOTIaH-2 -1 [KapOaMHUHOBOHN KHUCIIOTHI U

METHIIOBBII a¢up N-[(2S)-1-{[4-(3-{2-dTop-3-[(3,3,3-TpudTOopnponaH)cynbPoHaMunao |penun}-1-
(nponan-2-win)- 1 H-tmpazon-4-win) mupuMuIuH-2 - 11 |aMUHO } TIPOTIaH-2-HJ1 |[KapOaMUHOBOM KHCIIOTHI.

2. CoemuHeHwre, BEIOpAaHHOE W3 CIASAYIONINX COCTUHEHHI:

MeToBbIi 3¢up N-[(2S)-1-({4-[3-(5-xmop-2-hrop-3-MeTancynbhoHamuaopeHwmn)- 1 -(mponan-2-wmi)-1H-
MUPA30J1-4- W | TAPUMHUTAH-2 -WJT } aMUHO )TIPOTIaH-2 -1 |[KapOaMHHOBOM KUCJIOTHI;

metmwioBblit  3¢up  N-[(2S)-1-({4-[3-(2,5-audTop-3-MeTancynapdonamunopennn)-1-(nponan-2-mr)-1H-
MUPa30I-4-1i | TMPUMUAANH-2 -1 } aMUHO )IPOTIaH-2 -1 JKapOaMHHOBOH KHUCIIOTHI;

MetmwnoBblit 3dup N-[(2S)-1-({4-[3-(5-xn0p-2-pTop-3-MeTancynbphonamuaopenmn)-1-stui-1H-nupazon-
4-nn | NIMpPUMHIH-2 -1} aMUHO )TIPOIIaH-2 -1 |[KapOaMHUHOBOH KHCIIOTBI;
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MetmwioBblit  3¢up N-[(2S5)-1-({4-[3-(2-¢pTOp-3-MeTancynbhoHaMuUI0-5-MeTHnGeHnN)- 1 -(Tponan-2-ui)-
1 H-tmpazon-4-nn|nupuMUIIH-2 -1 } aMUHO )TIPONIaH-2 -1 |[KapOaMUHOBOH KHCIIOTBI,

MeTwioBbIii  3gup  N-[(2S)-1-({4-[3-(2-x50p-3-MeTaHCynbHOHAMHUIO-5 -MeTHIIHeHN)- | -(TTpoTaH-2-11)-
1 H-ntupa3011-4-ui1 [ MIApUMUIHH-2 -1 } AMAHO )ITPOTIaH-2 -1 [KapOaMUHOBOH KHCJIOTHI,

MeToBbIi 3¢up N-[(2S5)-1-({4-[3-(2-xmop-5-hTop-3-MeTancynbhoHamunoperwmn)- 1 -(mponan-2-wm)-1H-
MUPA30J1-4- 1T | TAPUMHUTAH-2 -WJT } aMUHO )IIPOTIaH-2 -MJT |[KapOaAMHHOBOM KUCIIOTHI;

MeToBbIi 3¢up N-[(2R)-1-({4-[3-(5-xmop-2-hrop-3-MeTancynbhoHamumaoperwmn)- 1 -(mponan-2-wm)-1H-
MTUPA30J1-4- 1T | TUPUMHTAH-2 -HJT } aMUHO )TIPOTIaH-2 -1JT |[KapOaAMHHOBOY KHCIIOTHI U

MetmwioBblit  adup  N-[(2S)-1-({4-[3-(2,5-muxn0p-3-mMerancyiabpdonamunopenmn)- 1 -(nponan-2-w)-1H-
MPa30I-4-1il | TUPUMUAANH-2-1J1 } aMUHO )IPOTIaH-2 -1 JKapOaMHHOBOH KHUCIIOTHI.

3. CoemuHEHUE T10 I1.2, IPEACTaBISIIOINIEe COOO0M
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4. dapmaieBTHYCCKasT KOMIIO3UIINS, NPUTOHAS JUTS JIeUeHHs 3a00JICBaHUI W COCTOSHHH, OMOCpero-
BaHHBIX KMHa30# b-Raf, Bkirowaromas coeuHeHne 1Mo Jo0oMy U3 M. 1-3, B CMECH M0 MEHBIIIEH Mepe ¢ OJTHUM
(hapMareBTHIECKH MPUEMIIEMBIM YKCIUTHEHTOM.

5. ®apmaneBTHYECKasT KOMITO3HIHSA 110 I1.4, TJie SKCIUIIMEHT BBIOPAaH M3 TPYIIIBI, BKIIOYAIOIIEH KYKypy3-
HBII Kpaxmal, KapToderabHbIH Kpaxmall, KpaxMall U3 TallMOKH, KpaxMallbHYIO MacTy, MpeIBapUTEILHO JKelaTh-
HU3MPOBAHHBIH KpaxMall, caxapa, >KeJlaTWH, NPUPOJIHbIE KaMeIW, CHHTCTHYEeCKHUE KaMeIu, albI'MHAT HaTpus,
QIBTUHOBYIO KUCIIOTY, TParakaHT, I'yapOBYIO KaMeab, IEJUTI0NIO3Y, STHIILEIUIION03Y, aleTaT LeJUTION03bl, Kallb-
IIUEBYIO COJIb KapOOKCHMETHIIIEIUTIONO3b], HATPHUEBYIO COJIb KapOOKCHMETHIILEIUTION03bI, METHILEIUTIONO03Y,
THIPOKCHIPOITMIMETHIIIEIUTION03Y, MHUKPOKPHUCTAJUINYECKYIO LEJUIION03Y, allOMOCHIMKAT MarHus, IOJIHMBHU-
HUJIMHUPPOJIUIOH, TalbK, KapOOHAT KaJblUs, MOPOLIKOOOPA3HYIO MLEJUIION03Y, JACKCTPAHbI, KAOJWH, MAaHHHT,
KPEMHHEBYIO KHCIIOTY, COPOUT, arap-arap, KapOOHAT HATpHs, HATPUEBYIO COJIb KPOCKAPMEIIO3bl, KPOCIIOBH/IOH,
MOJIAKPHUJIMH KaJIMsl, HATPUEBYIO COJIb TJIMKOJISATA KpaxMaiia, TJIMHBI, CTeapaT HATpus, cTeapaT Kalblus, cTeapaT
MarHusi, CTeapUHOBYIO KHCJIOTY, MUHEPaJIbHOE Macio, JIETKOe MUHEPAIbHOE MACIIO, TITHIEPHUH, COPOUT, MaHHHT,
MOJIUATUJICHTIIMKOITb, IPOYHE TJIMKOJH, JaypuICyibdaT HATPHs, TUAPUPOBAHHOE PACTUTEIBHOE MACIO, apaxu-
COBOE MacJIo, XJIOTIKOBOE MacJIo, MOACOTHEYHOE Macilo, KYH)KyTHOE Maclo, OJIMBKOBOE Macio, KyKypy3Hoe Mac-
JI0, COEBOE MacJlo, CTeapaT LIHKa, oJieaT HaTpHs, ATUIIOJNeaT, STHIAypaT, AMOKCHA KPEMHHS U UX KOMOMHAIIHH.

6. [IpuMeHeHme coeMHEHUs 110 JII00oMY |3 M. 1-3 11 JIeyeHus paka.

7. IlpuMeHeHue COeAMHEHUs 110 1.6, T/ie TOUIeXKAIINI JICUCHNIO paK BBIOpPAaH M3 TPYIIBI, COCTOSIIEH M3
KapLUUHOMBI JIETKUX, KapIUHOMBI MOKETYJIOUYHON KeJe3bl, KapIIMHOMBI MOYEBOTO ITy3bIpsi, KAPLMHOMBI 000-
JOYHOW KHIIKH, MHEJIOWJHBIX HapYIICHUH, paka IpelCTaTeIbHON JKeJe3bl, paKa IUTOBHIHOM JKeJe3bl, Meja-
HOM, a/ICHOM U KapI[MHOM SIMYHUKOB, TJ1a3, IIEYCHH, KEITIHBIX IPOTOKOB U HEPBHON CUCTEMBI.

8. Crioco0 neveHnst paka, BKIIOYAOIMNN BBEJACHUE CYOBEKTY, HYKIAIOMIEMYCsl B TAKOM JiedeHuH, dddek-
THBHOTO KOJIMYECTBA COSAMHEHUS I10 JIIOOOMY W3 M. 1-3 win dapMarneBTHIECKON KOMITO3UIIMU 10 JII00OMY U3
mm.4, 5.

9. Cnoco6 1o 1.8, T1e pak BEIOpaH U3 TPYIIIEI, COCTOSIICH U3 KapIIMHOMBI JIETKUX, KapIIMHOMBI TIOJIKEITy-
JIOYHOW JKelie3bl, KAPIUHOMBI MOYEBOTO IMY3bIps, KApIHHOMBI 00O0YHON KHIIKH, MHUEJIOWAHBIX HapYIICHHH,
paxa mpejcTaTelbHON KeJe3bl, paka IIUTOBUIHOMN JKeJIe3bl, MEJIAaHOM, aJeHOM M KapIiMHOM SIMYHHUKOB, IJ1a3, Ie-
YEHH, )KEITYHBIX IIPOTOKOB U HEPBHON CHCTEMBI.

10. Cnoco0 sedeHust cOCTOSIHUS, ONOCPEIOBaHHOTO KHa30il Raf, BKitouaromuii BBeileHne CyOBEKTY, Hy-
JKJAIOIIEMYCS B TAKOM JICUeHNH, 3P (PEKTUBHOTO KOJIMYECTBA COSTMHEHHS 10 J100oMy u3 . 1-3 winu dapmares-
TUYECKOH KOMIIO3UIIUH 110 TF0O0MY U3 miL4, 5.

11. Croco6 mo 1.10, rae kurazoi Raf sBnsercs myranTHas kuHa3a b-Raf.

12. Crioco6 mo 1.11, rae mytanTtHo# knHa30# b-Raf seisiercs b-Raf(V600E).

13. Crioco6 1o 1.10, T1ie cocTosiHue MpeaCcTaBiIsieT cO00H pak, BRIOPAHHBIN W3 TPYIIIBI, COCTOSIIEH U3 Kap-
[THOMBI JIETKHX, KapIHHOMBI MODKEITYI0YHOMN JKeJie3bl, KAPIIMHOMBI MOYEBOTO Iy3bIPsi, KAPIIMHOMBI 000I0YHOH
KHUILKH, MACJIOU/IHBIX HAPYIICHUH, paka MPeICTaTeIbHOM JKelle3bl, paka IUTOBHIHOI JKeJe3bl, METaHOMBI, ajie-
HOM M KapIHOM SIMYHHUKOB, TJIa3, IEYCHH, KETUHBIX MPOTOKOB U HEPBHOU CHCTEMBI.

14. Crioco6 o 1.13, rzie pax nmpezacraBisieT cO00 MeTaHOMY.

15. Crioco6 o 1.14, rzie pax npezacTaBisieT CO00i MEeTacTaTHYECKYIO METAaHOMY.

16. Crioco6 1o 1.15, rae pax npezcrasisier coboit Mmenanomy ¢ myrtanueir VO0OE kunassr B-Raf.

17. Crioco6 o 1.13, rzie pax npezacraBisieT co00H KapIHHOMY 000J09HON KHUIIIKH.

18. Crioco6 o mo6omy u3 . 10-17, rae coenuHeHue NpeacTaBiseT co0oi
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19. Cnoco6 mno 1.18, 1OMOJHMTENTBHO BKIIOYAIOIINKA BBeJeHUE cyObekTy mHruouropa MEK, xotopsrit
npexcrasisier coboit ARRY-438162.

20. Cnoco0 mo .19, rae coequHeHmne

n uarnomtop MEK ARRY-438162 BBosIT mOCIIEIOBATENBHO.
21. Cnoco0 1o 1.19, rae coenuHEeHHE
Or
HN” Yo

Coeannenne A3

Coennnenne 9+0,01 mkM Coennnenne A3

Coeannenne 9+0,1 MxM Coeannenve A3

Coenunenne 9+1 MkM Coeasinenne A3

Coeantenne ¢

Cocnnuenne 9+Coenunenre A3

Coennnenne Al

Huruénpopanne (anamus Cell Titler Glo), %

@ EBpasuiickasi naTeHTHas opraHusauus, EAMB
Poccusi, 109012, MockBa, Manblii Yepkacckuit nep., 2
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