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U ux (apMaIieBTUYCCKH MPHEMJIEMbIM COJISIM, T/IE R', A', A’ u A’ umeror mo6oe u3 3HAYCHHIL,
oTpezieNIeHHBIX B IaHHOM JIOKyMeHTe. HacTosiiee onmncaHue TakKe OTHOCUTCS K TPUMEHEHUIO TaKhX
COCMHEHUI W MX COJICH I JICUCHHS MM MPEAYIPeXkaeHus 3abojieBanus, onocpenoBaHHoro DNA-
PK, B Tom uumcie paka. Hacrosiiee omucaHue IOMOJHHUTEIBHO OTHOCHTCSA K (hapMarleBTHYECKUM
KOMIIO3HIIMAM, COACPKAIIMM TaKUe COCAMHCHHS W COJM; Habopam, COACp)KAIMM TaKHEe COCIUHCHUS
W COJNM; CHOoco0aM HW3TOTOBIEHUS TaKHX COSAWHEHUNW M COJEH; MPOMEXYTOYHBIM COCTUHEHHSIM,

NPUMEHUMBIM B M3TOTOBJICHUH TaKUX COEJAMHEHUI U COJIeii; a TakkKe K Criocodam JiedeHusl 3a00ieBaHus,
onocpegoBanHoro DNA-PK, B ToM dncne paka, c IpUMEHEHHEM TaKUX COCTUHEHUH U COJEH.
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HypHHOHOBbIe COCAHHEHHUSA U UX IPUMEHCHHUE IIPH JICUCHHUHU paKa

OBJIACTb TEXHUKH

Hacrosiee onncanue, B 11€J10M, OTHOCUTCS K 3aMELEHHBIM Ty PUHOHOBBIM
COEAMHEHUSIM U UX (apMaLeBTHYECKU MPUEMJIEMBIM COJISIM. JlaHHBIE COeTUHEHHS U X
(bapMaleBTHYECKU TTPUEMJIEMbIE COJIU CeJIeKTUBHO Moy upyroT JIHK-3aBucumyro
nporennkuHazy ("DNA-PK") u, cienoBaTesibHO, HACTOSIIEE OMUCAHUE TAKKE OTHOCUTCS K
MPUMEHEHUIO TaKUX COSAMHEHUN U UX COJIEH NJIs ISUSHUsI UJTH MPEAypekaeHus 3a00eBaHusl,
onocpenoBanHoro DNA-PK, B Tom uncne paka. Hactosiimee onucanue qOMOTHUTEIBHO
OTHOCHTCSI K KPUCTAJUTMYECKUM (popMaM MypPUHOHOBBIX COSAUHEHHH U UX (hapMalleBTHUECKU
MIPUEMJIEMBIX COJIei; (papMaleBTHYeCKIUM KOMITO3ULIUSM, COAEP KAINM TaKUe COSTUHEHUS U
cou, Habopam, CONEPsKAIINM TaKHe COSNUHEHUS U COJIH, CIIOCO0aM M3TOTOBJICHHUS] TAKUX
COEIMHEHHI U COJIEH;, TPOMEKYTOUHBIM COSIUHEHUSIM, MPUMEHUMbBIM MPU U3TOTOBJICHUH TAKHX
COeMHEHHH U coJiell; U Kk criocobam jieueHus 3aboseBanus, onocpenosanHoro DNA-PK, B Tom

YHUCJIEe paKa, C MPUMEHEHUEM TaKUX COCAUHEHUN U COJIEH.

YPOBEHb TEXHWKH

DNA-PK mpencrasisier coO0l KOMILIEKC SIIEPHOI CePUH-TPEOHUHOBO
MPOTEUHKUHA3BI, COCTOSLINN U3 KaTanurudeckoi cyobeannuiel DNA-PKcs u rereponumepa us3
Ku-6enkoB (Ku70/Ku80). DNA-PK urpaer peraroiyr posib B pernapali JByX HUTEBbIX
pa3psieoB (DSB) JIHK, 4TO ciy»kuT 1ist MOAAEpKaHUS LEJOCTHOCTH F'€HOMA, U B TIPOLIECCe
V(D)J-pekoMOUHALIMH, YTO TIPUBOAMT B BBICIIEH CTEMEHU Pa3HOOOPA3ZHOMY pernepTyapy
AHTHUTE/UMMYHOTJIOOYJIMHOB B T-KJIETOYHBIX peLenTOpOB, OOHApykuBaeMbIx Ha B- u T-
KJIETKaX COOTBETCTBEHHO. Takke Obuia ycTaHoBieHa cBsisb DNA-PK ¢ mienbM psiiom apyrux
OHMOJIOrNYEeCKUX MPOLECCOB, B TOM YHCIIE MONYJISILIUEH CTPYKTYPBl XPOMAaTHHA, MTOANEPKAHUEM
JUTMHBI TEJIOMEP, PEryJIsIUel TPAHCKPHUIILIMK U OTBETOM Ha PEIIMKaTUBHBIN cTpece (Smith and
Jackson, 1999; Goodwin and Knudsen, 2014).

DSB JTHK cunratotcst HanOodiee JeTalbHbIME (POpMaMH MOBPEXKIEHHH, KOTOPbIE MOTYT
BCTpPEYAThCS B KiIeTKe. UTOOBI MPOTHBOAEHCTBOBATh CEPBE3HBIM YIPO3aM, CO3/1aBAEMbIM 3a CUET
DSB JTHK, B 5ykapuOTHYECKUX KJIETKAX BO3HUKJIM HECKOJIbKO MEXAHU3MOB JIJISl OTIOCPEIOBAHUS
UX pernapauuy. Y BBICIINX 3YKapHOT MPeo0NagarouM MEXaHU3MOM SIBIISIETCS. HETOMOJIOTHYHOE

coenunenne koHuoB JIHK (NHEJ). Ono npencrasisier coOoi moaBep>KeHHbINH OIIUOKaM MyTh



penapauuu DSB, npeaycmarpuBaromuii HEMOCPEACTBEHHOE JIUTHPOBAHUE PA30PBAHHBIX KOHLIOB
DSB, x0oTOpbIil MPOUCXOIUT BO BpeMs BCex (a3 KIETOUHOrO LUKJIA, U IPEUMYLIECTBEHHO
UCTIONB3yeTCs BO Bpemsi paHHUX (a3 G1/S, rae eme He AOCTYIIHA CECTPUHCKAst XPOMATH/A,
cnyskamas marpureii (Hartlerode and Scully, 2009). B aTom 3akiiro4aeTcsi OTJIMYKE OT BTOPOTO
riaBHOro nyTH penapauuu DSB, romonornunoi pekombunanuu (HR), koTopast mpoucxoauT B
OCHOBHOM Ha (¢a3ax G2/M KJI€TOYHOTO LMKJIA, KOTAA JOCTYITHBI HEITOBPEKACHHbBIE CECTPUHCKHE
xpomaruasl (San Filippo et al., 2008). [Ipyrue mexanusmsbl, o0ycnasnuBaromue Bbioop NHEJ
w HR s penapauuu DSB, onpeneneHbl He TOJHOCTBIO, XOTS TYIIbIE, TOABEPTIINECs
MUHHUMaJIbHOMY npoueccuHry koHusl JIHK penapupyrores ¢ nomowmsto NHEJ, Torna kax ans
ocymecteneHnst HR siBnsiercst HeoOxonumbiM ycedenue 3'-koHna (Symington and Gautier,
2011). Yceuenne koHua koHTposmpyercs B3anmonericteueM BRCA1 u 53BP1, npu stom 53BP1
obecnieunBaet npoxokaenne NHEJ 3a cuer monasnenus yceuenus konua (Escribano-Diaz et al,
2013).

NHEJ uanunnpyercs IocpeacTBOM PacliO3HABAHUS M CBS3BIBAHHS PA30PBAHHBIX KOHLIOB
JTHK ¢ nomomsio kombiieo0pasHoro rereponumepa Ku70/Ku80 ¢ mocneayromum
npusnedeHrneM DNA-PKcs nocpeacrsom ee Bzaumoaeiicteus ¢ Ku u JIHK. Ilpusneuenne DNA-
PKcs obnerdaer nepememienne rereponumepa Ku 8 JIHK-nymneke, uro no3sonsier DNA-PKcs
BBICTYTIaTh B KAUECTBE CBS3BIBAIOIIETO 3JIEMEHTA JJIs1 pa3opBaHHbIX kKoHIOB JIHK 1
MpenoTBpallaTh pa3pyLIeHne noxa aeicrsueM sk30HykIeas (Yoo and Dynan, 1999). Cesi3biBanue
¢ JIHK crniocobcTByer akTuBaliK Katanutuieckoit aktueHoctd DNA-PKcs. BeposiTHo,
HanOonee BaxxHbIM cyocTpaToM DNA-PK sBnsiercs cyOpequHnuLa KMHA3bI cama 110 cede,
MOCKOJIbKY ayTo(hocHOpHIUpOBaHUE SBIISETCS KPUTHIECKU BAKHBIM JJIs1 PETYJISILIAN
npoueccudra koHos JIHK, nnaktuBaimu gpepmenta u quccounannu komriekca (Chan et al.,
2002). Hanbonee xopowio u3y4eHHbIMH caiitamu ayTodochopunuposanus seisroTcs Ser2056 u
Thr2609 (Douglas et al., 2002). DNA-PKcs ¢pocdopunupyer 1 u3MeHsI€T aKTUBHOCTD
MHOJKECTBa CyOCTpaToB, kotopbie onocpenytoT NHEJ, B Tom uncne Artemis, Ku70, Ku80 u
JHK-nuraser 4 (Neal and Meek, 2011); ona Taxxe ¢pochopunupyer Serl39 B BapranTe ricToHa
H2AX (YH2AX); 4To siBIIsSieTCsSI XOPOLIO H3BECTHBIM MapKEePOM JABYXHUTEBBIX pa3priBoB JJHK
(An et al., 2010).

JIByXHUTEBBIE Pa3pPBIBBI MOTYT BO3HHKATh SHAOT€HHO M3-32 MPOIYLIMPOBAHUS AKTUBHBIX
¢dopm kucnopona Bo Bpemst Mmerabonmsma win u3-3a V(D)J-pexkomOnHanmm Bo BpeMs
nudQepeHIPOBKH B UMMYHHOH CHCTEME, U SK30T€HHO 3a CYET HOHU3UPYIOIIEro U3JIyUeHus,
PaINOMUMETHYECKHX JIEKAPCTBEHHBIX CPENICTB, TAKUX KaK OJI€OMHLINH, U HHTHOUTOPOB

tornousoMepassl 11, Takux kak sTono3ua u pokcopyouuus. CnenosarenbHo, HHrHOuTOpsl DNA -



PK, BeposiTHO, yBENMUMBAIOT MOpakaronee neficreue Takux cpeacts. Marnburoper DNA-PK
TaK>Ke MOTYT ObITh 3()()EKTUBHBIMU B KAU€CTBE MOHOTEPAIINHU B CJIy4dae OMyXOJel C BBICOKUMHU
SHAOTreHHbIMHU ypoBHsAMH nopexaeHus JIHK, oOycnonennsix nedexramu Apyrux myren
penaparmu JIHK, Takux kak HR u penaparust ommGo4YHO criapeHHbIX ocHOBaHUi. Hampuwmep,
Obu10 MOKa3zaHo, yTo HHrHOUTOPHI DNA-PK 3(h(hexTHBHBI B KauecTBe MOHOTEpPAITUU POTHB
Bua0B uMbpomsl ¢ nedexktroit ATM (Riabinska et al., 2013). ATM BaskHa 1151 penapanuu
nyteM HR, u eciu pakoBbie kyieTku sBIsitOTCS nepuuuTHbiME 10 ATM, TO 3TH KJIeTKH
"3apucumbl" or NHEJ mist obecrieuenus ux BbokuBanus. s DNA-PK u MSH3 Takske Obu1o
NPOIEMOHCTPUPOBAHO B3aUMOJEICTBYE TIO THITy CUHTeTH4eckoi neranu (Deitlein et al., 2014).
DNA-PK siBnsieTcst mpeACTaBUTENIEM CEMENCTBA MPOTEMHKUHA3, TPEICTABIISIFOIINX COOOM
KHMHAa3bl, poacTBeHHbIE pocharnamnuHosnTon-3-kuHaze (PIKK), n HenocraTkoM HHTHOUTOPOB
DNA-PK 6onee panHero nokojenus, Takux kak NU7026, NU7441, KU-0060648 u CC-115,
SIBJIIETCSI HEYAOBIIETBOPHUTENbHAS CEJIEKTUBHOCTH B OTHOIIEHUH APYTUX MPEACTABUTENEH
cemeiicrBa PIKK. OnHako 3Tu coeanHeHus pOAEeMOHCTPUPOBAIN T€PaNeBTUYECKUI OTEHIa
1151 LieJieHanpasiieHHoro Bo3aeiicTeust Ha DNA-PK, kOTOpEIii COOTBETCTBYET N3BECTHBIM
mexaHu3Mam aeiicteus 6enxka DNA-PK. Hanpumep, NU7026 u KU-0060648 moryT ycunmsarb
LIUTOTOKCUYHOCTh HHrHOUTOpPOB Toronzomepassl 11 (Willmore et al, 2004; Munck et al., 2012), a
NU7441 ycunusan 3¢ GekT HOHU3UPYIOIIETro U3JIyUEHHs B MOJENAX Paka MOJIOYHOM JKese3bl
(Ciszewski et al., 2014).

CooTBeTCcTBEHHO, CyliecTByeT notpedHocTs B nHrnoutopax DNA-PK, koropeie
SIBJISIFOTCS. CEJIEKTUBHBIMHU, IEMOHCTPUPYIOT XOPOILIYI0 OMOJOCTYITHOCTD M MOAXOIST AJIS
I03UpOBaHHOTO BBeAeHMs. Kpome Toro, cymecTByeT notpedHocTh B mHrnouropax DNA-PK ¢
OoJiee NITUTENbHBIM MEPHOIOM MOy BBIBEACHUS, YUTOOBI OOECTIEYNTD YBEIHUEHHE

MPOAOJIKUTEIIBHOCTHU I[GIZCTBHSI pu MOCTOAHHOM JO3UPOBAHHOM BBEACHHWU.

KPATKOE OITMCAHUE N30BPETEHUA

Bkpariie, B HACTOSIIIEM OMHMCAHUH, B YACTHOCTH, OMMMCaHO coennHenne Gopmyisr (1),
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WM ero (hapMaLeBTHYECKH PUEMIIEMAst COJIb, TIe

A' npencrasisier co6oii N wm CR*, A’ npencrasister coboit N wm CR™, u A’
npencrasisier codoit N wiu CR’“, e He Gonee omnoro w3 A', AZ u A’ npencrasisier codoit N;

R' npencrasisier co60ii C4.LIMKIOANKIIT MM 4-6-4IeHHBII FeTePOLHKIOATKI,
conepskamuil oguH rerepoarom, BeiOpanHblil u3 O, S u N, rae CisIUKI0aTKIT Win 4-0-
YJIEHHBIH FeTePOLIMKIIOANKIIT HEOOS3aTENbHO 3aMEIIeHbl OTHOM WIIM HECKOJIBKUMH IPYIIIaMH,
BbIOpaHHBIMU U3 (PpTopa, C)3anknia (HeoOs3aTeNbHO 3aMELIEHHOTO IPYTIIOH, BHIOPAHHON U3
runpokcuna u Cjankokcn), nukionpomnwia, runpokcmia, NHj, auokco, C(O)C,,ankuna,
a3eTUIMHIIA U OKCETAHUIIA,

kaxcbiit m3 R*, R u R* nesasucumo NpeACTaBisieT cOOON BOJOPO, METHII HIIH
METOKCH.

B HacrosileM onrcaHuM, B 4aCTHOCTH, TAKXKe ONUCaHa (hapMalieBTHYeCKast KOMITO3UIIHS,
KOTOpasi Coaep:kuT coenrHenue ¢popmyibl (1) umu ero papMareBTHIECKH MPUEMIIEMYEO COJIb U
10 MEHbIIEH Mepe OTHO (hapMaLEBTHUYECKU MPUEMIIEMOE BCTIOMOTAaTEIbHOE BELIECTBO.

B HacTosiieM onucaHuM, B YaCTHOCTH, TAK)KE OMUCAHO coenuHerne Gpopmysl () mmm
ero (hapMaLeBTUUECKU IPUEMIIEMAst COJIb JIJIsl IPIMEHEHUSI B TEPAITHHL.

B HacTosiieM onucaHuM, B YaCTHOCTH, TAK)KE OMUCAHO coenuHenne Gopmysl (1) nmm
ero (hapMaLeBTHUECKH IPUEMIIEMAst COJIb IJIsl MPIMEHEHUsI B JICUEHUH PaKa.

B HacTosieM onucaHuM, B YaCTHOCTH, TAK)KE OMUCAHO coenuHenne Gpopmysl (1) nmm
ero (hapmMaLeBTHUECKH PUEMIIEMAst COJIb JIs1 I3TOTOBJICHHUS JIEKAPCTBEHHOTO Ipenapara JJist
JICUSHHS PaKa.

B HacTosiiem onucaHuM, B YaCTHOCTH, TAK)KE OMUCAH CIIOCO0 JIEYEHUs paka y
TEIUIOKPOBHOTO KUBOTHOT'O, HYKAAIOIIErOCs B TAKOM JIEUEHHH, KOTOPbIA MPEayCMaTPUBAET
BBEICHNE YKa3aHHOMY TEIUIOKPOBHOMY JKUBOTHOMY TepareBTHUeCKU 3 (PeKTUBHOTO

KonudecTBa coenquHeHust popmydiel (I) unm ero papmareBTHHECKH IPUEMIIEMOI CONH.



KPATKOE OIIMCAHUE I'PAOHUYECKHNX MATEPHUAJIOB

Ha ¢urype 1 noka3zans! pesynprarel XRPD myist popmer A 7-metmin-9-(1-
MeTHInunepuanH-4-mi)-2-((7-MeTHIX HIHOJMH-0-1J1)aMHHO)- 7,9-nurnapo-8 H-nypuH-8-oHa
(coenunenue A, npumep 44).

Ha ¢urype 2 nokazansr pesynbratel DSC mist popmbr A 7-metmn-9-(1-
MeTHIHnepuIuH-4-11)-2-((7-MeTHIX THOTMH-6-1J1)aMUHO )-7,9-nuruapo-8 H-nypuH-8-oHa
(coenunenue A, npumep 44).

Ha ¢urype 3 nmokazansr pesynbraTel XRPD st popmbr A (S)-7-metmn-2-((7-
METHJILIMHHOJINH-60-1IT)aMUHO)-9-(TeTparuapodypan-3-mn)-7,9-nurunpo-8 H-nypuH-8-oHa
(coenunenue B, mpumep 21).

Ha ¢urype 4 nokazansl pesynbratel DSC mist popmst A (S)-7-mernn-2-((7-
METHJILIMHHOINH-0-1T)aMUHO)-9-(Terparuapodypan-3-un)-7,9-nurunpo-8 H-nypuH-8-oHa
(coenunenue B, mpumep 21).

Ha ¢urype 5 nmokazansr pesynbratel XRPD nist popmbr A 9-((3R,4R)-4-
¢dTopnupponuan-3-un)-7-metun-2-((7-MeTHIXMHONNH-6-1iT1)aMUuHO)-7,9-nurunpo-8 H-mypuH-8-

ona (coequnenue C, nmpumep 52).

OINIMCAHUME WIMIOCTPATHUBHBIX BAPUAHTOB OCYIIECTBJIEHUA

Ha BceM mpoTspKeHHH HACTOSIIIErO OMUCAHUS TOAPOOHO OMMCAaHbl MHOTHE BApUAHTHI
OCYIIECTBJIEHHSI HACTOSIIIErO N300peTeH s, U OHU OyAyT OYEBHUIHBI IJIS1 YUTATEISI-CIICLIHATNCTA
B TaHHOW oOnacTu TexHuku. Hacrosinee n3oOpeTeHue He ClieyeT HHTePIPEeTHPOBATh KaK
OrpaHUYEHHOE JIFOOBIM(-1) KOHKPETHBIM(-1) BAPHUAHTOM(-aMH) €r0 OCYIIECTBIICHHS.

B mepBoM BapuaHTe OCYIIECTBJICHHS MPenycMoTpeHo coequnenue Gopmyisr (1),
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WM ero (apMaLeBTHYECKH IpUeMIIeMast COJIb, Iie

A' npencrasser co6oit N CR*, A’ npencrasister coboit N mm CR™®, u A’
npezacrasisier codbo N uu CR*C, rze ne 6onee onHoro u3 A', A>u A npezacTasJsier codboi N;

R! npexactassieT co00i Cy.gLIMKIOATKUI WK 4-6-4JICHHBIN MeTePOLIUKIIOANKILI,
comepKauii onuH rerepoatom, BeiOpaHHbIi 13 O, S u N, rae C4.sUuKI0aNKII Wi 4-6-
YJIEHHBIH FeTePOLIMKIIOANKIIT HEOOS3aTeIbHO 3aMEIIeHbI OTHOM WJIM HECKOJIBKUMH IPYIIIaMHU,
BbIOpaHHbIMU U3 (propa, C)3amkuia (HeoOs3aTeNbHO 3aMELIEHHOTO IPYIIOH, BHIOPAHHON U3
runpokcuna u Cj,ankokcu), nukionpomnwia, runpokcuia, NH;, auokco, C(O)C,.,ankuna,
a3eTHIUHIIIA U OKCETAaHWII,

kaxcbiit m3 R*, R u R* nesasucumo NpeACTaBIsieT COOOH BOJOPO, METHII HITH
METOKCH.

C4-6LIMKJIOATIK M TTPEACTABIISIET COOOM HACHIIIEHHOE HEAPOMATHYECKOE
KapOOLMKINYECKOE KOJIBLIO, HE cozleprkalnee rerepoatoMoB. Ci ¢IIMKIIOAKII MTPEACTABIISET
coboti modoe Takoe KapOOIMKIMUECKOe KObLIOo, coaepxaiiee ot 4 1o 6 atomoB yriepona. Cs.
¢LIIKJIOAJIKAJIBHBIE TPYIIbI BKIFOYAIOT HUKIOOYTHII, IUKJIOMEHTHII ¥ IUKJIOT€KCAHWII, HATPHIMED
LIUKJIOT€KCAHHII.

TepMuH "UMKIIOT€KCAHUI" OTHOCUTCS K KapOOLMKIMUECKOMY KOJIBIY, COAEepPIKAIeMy
LIECTh ATOMOB yIJIEPOAa. 1-ruApOKCULUKIIONeKC-4-UIIbHbIE IPYIIIbI U 4-TUAPOKCULIUKIIOreKC-1-

UJIbHBIE TPYIIIBI UMEIOT OAMHAKOBYIO CTPYKTYPY, KOTOpasi OKa3aHa HUXKE.

[Juc-1-runpokcu-uuKIorekc-4-uipHas rpyIna 3KBUBaJIeHTHA Y C-4-TUAPOKCH-

LUKJIOT€KC-1-1ly U UMEeT CIEeAYIOILYIO CTPYKTYPY:

B npencraBneHHBIX BbILIE CTPYKTYPAaxX NYHKTUPHOM JIMHUEN YKa3aHO MOJIOKEHHE, 110
KOTOPOMY NPOUCXOAUT CBA3BIBAHUC COOTBeTCTBYIOLHefI IPyIIIbI.

4-6-4s1eHHBIN reTePOLUKIIOANKIII IPEACTABISIET COOOI HACHIIEHHOE HEApOMAaTHIECKOe
KOJIBLIO, COZIepoKallee OJUH reTepoaToOM, HE3aBUCUMO BbIOPAHHBIN U3 a30Ta, KHCIOPOAa UIH

CEPBIL, IIPU 5TOM OCTAJIBHBIC YJICHBI KOJIbLlA SABJISAKOTCS YITICPOOOM. 4-6-4jieHHbIE



reTepOLIUKJIOANIKUIIbHBIE MPYMIbl BKJIOYAKOT MUIEPUANHII, TETParuapOnupaH,
TeTParuAPOTHONMNPAHIII, TUPPOIUIUHIII, TETPAaruapodypaHu, TeTparuapoTuoGeHn,
a3eTUIMHIII 1 OKCETaHWJI, HAPUMep MUIEPUANHUI, TETParuapodypaHu, TeTparuaponupaHu,
TETPAruAPOTHONUPAHUI, OKCETAaHWI U MUPPOIUANHUI. B 1ensax UCKIoueHns: HEOAHO3HAYHOTO
TOJIKOBAHUSI 3aMECTUTENIH HAa FeTEPOLMKIOATKHUIBHOM KOJIbLIE MOTYT OBITh CBSI3aHBI IOO Yepes
aToOM yryiepoja, JTUOO0 uepe3 reTepoaToM.

TepmuH "nuokco" 03Ha4aeT Ba OKCO3aMECTUTEIS], KOTOPbIE MPUCOEIUHEHBI K OTHOMY U
TOMy ke aToMy. IIpHMepbl THOKCO3aMEIIeHH s BKIFOUAIOT CIIy4aH, MPH KOTOphIX R’
NPEACTaBIsIET COOON THAHWII, KOTOPBIH TAKXKE MOKET HA3bIBATHCS TETPATHIPOTHOHPAHUIIOM,
IIPU 3TOM aTOM Cepbl B KOJIbLIE 3aMeLIeH ByMs] OKCOIpyMIaMH, T. €. TeTparuaporuonupas-1,1-
JUOKCHI.

ITpedpukc Cpq B Cpqankmie u Apyrux TepMuHax (Iae p U q NPeaCcTaBIsIoT coO0il Lerble
YHCIIa) YKa3bIBAET HA IMANA30H YHUCJIa aTOMOB YIJIepOa, MPUCYTCTBYIOLIUX B TPYIIE, U, €CIIH
HE YKa3aHO WHOE, aJIKWJIbHBIE TPYIIIBI U AIKOKCUTPYTIIIBI, COMEpKAIIue HeOOXOIMOe
KOJINYE€CTBO aTOMOB YIJIEPO/Ia, MOTYT OBITh Pa3BETBICHHBIMU WM Hepa3BeTBIeHHBIMU. C .
3aJIKAJIbHBIE TPYIIEI BKIFOYaoT MeTud (Me), stui (Et), H-mponut 1 u30nponui, Hanpumep
METHJI U 3TUJL.

Tepmun C,qankokcu BrmouaeT —0-Cp.qankunbHble rpynmbl. C,alKOKCUTPY b
BKJIFOUAKOT METOKCH U 3TOKCH, HAIIPUMEP METOKCH.

ITpu npuMeHeHNN TepMUHA “He00sI3aTeIbHO  TOAPA3YyMEBAETCS, YTO MOCIEAY O
IIPU3HAK MOKET CYIIECTBOBATh WJIM MOXKET HE CYLIECTBOBATh. B CBA3M ¢ 3TUM NIpUMEHEHNE
TEpPMHHA “HE0OS3aTeNIbHO  BKIIFOYAET CIy4aH, KOrJa JaHHbBIN MPU3HAK MPUCYTCTBYET, a TAKXKE
cJlyydau, KOrja JaHHBIN MPU3HAK OTCyTCTBYeT. Hanpumep, rpynmna, "HeoOs13aTeIbHO 3aMeleHHast
OJHOW METOKCUTPYNIOH", BKIFOUAET rPYIIbI ¢ METOKCH-3aMECTUTENIEM H Oe3 Hero.

TepmuH "3ameleHHBIN" O3Ha4YaeT, YTO OJUH WIJIU HECKOJIKO aTOMOB BOZIOPOAA
(marmmpumep, | nnm 2 aTomMa BOZOPOAA WJIH, B KAUECTBE alIbTEPHATUBBL, | aTOM BOOpOaa) B
0003HauEHHOI! rpyIIe 3aMeHEeHbI YKa3aHHBIM(-bIMH) 3aMecTuTenemM(-siMu) (Hanpumep, 1 nimm 2
3aMECTUTEISIMH WIIH, B KAUECTBE aJIbTEPHATUBEL, | 3aMeCTUTENEM), IPU YCIIOBUH, YTO JIFOOOH( -
bIe) aTOM(-bl), HECYIINH(-1€) 3aMECTHTENb, COXPAHSIET(-FOT) AOMYCTUMYIO BAJIEHTHOCTb.
Kombunaimm 3amecturenell OXBaTbIBAIOT TOJIBKO CTAOMIIbHBIE COETMHEHNS U CTAaOMITbHBIE
CHHTETHUYECKHE TPOMEXKYTOUHbIE coequHeHNs. TepMuH "cTaOnibHbIN" O3HAYaET, YTO
COOTBETCTBYIOLIEE COCUHEHNUE WU IPOMEXYTOUHOE COETUHEHHE SIBIISIOTCS JOCTATOUHO
CTa0MJIbHBIMU JJIs1 BBIACTICHUS U 00JIaIal0T MPUMEHUMOCTBIO JIMOO B KAU€CTBE CUHTETUYECKOTO

MPOMEKYTOUHOTO COCAUHCHUA, 100 B KauecTBe CpeacTna, 06J1a):[afomero MMOTEHITUAIbHOMN



TepaneBTUYECKON MPUMEHNMOCThI0. Eciy rpynna He onucaHa Kak "3aMelleHHas" Win
"HeoOs3aTeIbHO 3aMeleHHas", ee ClieAyeT paCCMaTPHUBATh KaK HE3aMEIEeHHYIO (T. €. HU OIUH
U3 ATOMOB BOZIOpOAa B 0003HAYEHHOMU rpymie He ObUT 3aMEHEH).

TepmuH "dapmaneBTHdecky NpUEMIIEMbIi" TPUMEHSIETCS JUT YKa3aHUs TOTO, YTO
00BeKT (HampuMep, CoJib, IEKapCTBEHHAs (JOpMa MITH BCIIOMOTaTeIbHOE BELIECTBO) IMOIXOANUT
AJISl IPUMEHEHUs B OTHOLIEHUH NalMeHTOB. MIuTocTpaTuBHBIN nepedeHs GapMalieBTHIeCKH
NpUEMJIEMBIX CoJielt MOXKHO HalTh B Handbook of Pharmaceutical Salts: Properties, Selection
and Use, P. H. Stahl and C. G. Wermuth, editors, Weinheim/Zirich:Wiley-VCH/VHCA, 2002.

B nonomHUTEIPHOM BapHaHTEe OCYLIECTBICHUS MPEAYCMOTPEH JIF000H U3 BApUAHTOB
OCYILECTBIIEHHSI, OTIPENIEICHHBIX B JAHHOM JJOKYMEHTE (HAIIpUMEp, BAPUAHT OCYIIECTBIICHHUS
nyHkTa 1 popmyIbl H300peTeHust), Py YCIOBUH, YTO OJUH UM HECKOJIBKO KOHKPETHBIX
NpUMEPOB (HApUMeED, OIHH, BA WJIA TPU KOHKPETHBIX IPUMeEPa), BBIOPAHHBIX U3 TPYIIIIbI,
cocrosiei u3 npumepos 1, 2,3,4,5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48,
49, 50, 51 u 52, o OTAENbHOCTU UCKJTFOUEHBI.

B onHOM BapuaHTe OCyLIECTBICHUS R MPEICTaBIIET COOOM MUKIIOTeKCAHUIT HITH 4-6-
YJIEHHBIH MeTePOLIMKIIOANKIII, COAEP KA OUH rerepoatoM, BbiOpanHblid u3 O, N wm S.

B npyrom BapuaHTe OCyLIECTBIEHUS R npeacTaBisieT coOON 4-6-ueHHBbII
reTePOLMKIIOANIKII, COAEPIKALINHI OUH reTepoaToM, BeIoOpaHHbli 3 O nmm N.

B npyrom BapuanTe ocymecTsienus R' npeacrapnser co6oit 4-6-uneHHblit
reTepOLIUKIIOANIKIIL, COAepKAIUN OAUH rerepoaToM N.

B 1pyrom BapuaHTe oCyecTsieHnst R' BEIGpaH 13 LIKIOreKCAHIIA, OKCEeTAHIIIA,
TeTparuapodypaHuia, TETParuApONUpaHuIIa, MUPPOTUAUHIIIA, TTUIIEPUITHIIIA U
TETParuAPOTHONNPAHUIIA.

B apyrom BapuanTe ocymecTeieHust R' BbIOpaH U3 MHPPONMANHIIA ¥ THITEPHANHIIA.

B npyrom BapuaHTe OCyLIECTBIEHUS R BbIOpaH U3 [UKJIOTEKCAHUJIA, OKCETaH-3-1JIa,
TeTparuapodypaH-3-mia, TeTparuaponupan-3-mia, TeTparuponupan-4-una, MuppoTHIuH-3-
uja, NUNepuanuH-4-uia u TeTparuapOTUONUPaH-4-1ia.

B apyrom BapuanTe ocymecTeieHus R' BHIOpaH U3 MHPPONMANHE-3-1Ia U THIePHIHH-4-
uia.

B oHOM BapuaHTe ocyurecTBieHns R' HeoOsS3aTeTbHO 3aMeIeH OMHIM HITH JBYMs
3aMECTHTEJISIMH, BBIOpaHHBIME U3 (propa, MeTmna, stuia, ruapokcmia, NH,, nuokco, C(O)Me u
OKCETaHMJIa, I7Ie 3TUJI He00sA3aTeNIbHO 3aMeIleH THAPOKCHIIOM MIIM METOKCH. B omHOM BapuaHTe

1
ocymectBiieHUs1 R™ HeoOs13aTenbHO 3aMelieH (PTOpOM, METHIIOM, 3THIIOM, ruapokcuiom, NH; u



okceTaHmnoM. B onHOM BapuanTe ocymecTsieHns R' Heobs3aTenbHO 3amermeH (pTopoM miiu
METHUJIOM.

B oxHOM BapuaHTe ocyuiectBienus R' npencrasisier co60i MUppOTHIHHIT WK
NHUNEPUANHII U He00sA3aTeNIbHO 3aMeIleH OTHUM WM IByMS 3aMECTHTEJISIMH, BBIOPAHHBIMHU H3
¢Topa, meruna, stuna, rugpokcuna, NH, u okceranuna.

B onHOM BapuaHTe OCYyIECTBICHUS R MpeacTaBsieT COOOM HUKIIOTeKCAHMUI,
HeoOs13aTeNIbHO 3aMEIeHHbII THAPOKCUIOM, MeTHIIOM i NHj.

B apyrom BapuanTe ocymecteienus R' npeacrasmser co6oit OkceTaH-3-1iL.

B apyrom BapuanTe ocymectsienus R' npeacrasmser coboit rerparnapodypas-3-mi.

B npyrom BapuaHTe OCyLIECTBIEHUS R NPEACTaBIsIET COOON TeTparuApONupaH-3 -1
WUJIU TeTparuaponupas-4-ui.

B npyrom BapuaHTe OCyLIECTBIEHUS R NPEACTaBIsIET COOOH MUPPONUANH-3-HII,

HeoO0s13aTeTbHO 3aMEIIeHHBIN METHJIOM. B Ipyrom BapuaHTe OCYINECTBICHHS R

npeAcTaBisieT coO0 MUPPONUANH-3-1II, He0OA3aTeIbHO 3aMELIeHHbIH (PTOPOM.

B npyrom BapuaHTe OCyILECTBIEHUS R npeacTaBisieT Co00i 4-pTOPIUPPOTUANH-3 -HJT.

B npyrom BapuaHTe OCyILIECTBIEHUS R npeacTaBiIsieT coboi munepuanH-4-u,
HeoO0s13aTeNbHO 3aMeIeHHbIH IPYNIOH, BHIOPAHHON N3 METHIIA, STHJIA (HE3aMELIEHHOT O UITH
3aMeLIeHHOro MeTokcu miu ruapokcuiiom), C(O)Me u okceran-3-una. B npyrom Bapuanre
OCYIIECTBJICHUSA R NPeNCTaBJIsIeT COOOM MUMEepPUINH-4-1JI, HeOOA3aTeIbHO 3aMEIEHHbIN
METHUIIOM.

B npyrom BapuaHTe OCyIIE€CTBICHUS R npexcrasisier coboit 1-mMeTnnnunepuauH-4-u.

B npyrom BapuaHTe OCYIIECTBICHUS R npencrassier co0oit nuokcuaorerparuapo-2H-
THONIHPaH-4-UJ1.

B onHOM BapuaHTe ocymectsienns A' npencrasmnser coboit CR*, A? npencrasmsier
coGoit CR*®, i A’ npencrasmsier coGoit CR*C.

B npyrom BapuanTe ocymectenenus A' npencrasisier coboit N, A® npencrasister coboit
CR*®, u A’ npencrasmsier coboit CR*C.

B apyrom BapuanTe ocymecteienust A” nmpencrasisier coboii N, A' npencrasmster coboi
CR**, u A’ npencrasmsier coGoit CR*C.

B apyrom BapuanTe ocymecTeienus A’ npencrasisier coboii N, A' npencrasmster coboi
CR**, u A? npencrasmsier coGoit CR*C.

B npyrom BapuanTe ocymectsiennst A' npencrasisier coboit CR™ mmm N, A

o 2B 3 w 2
npencrasmser coboit CR”®, u A® npencrasmser coGoit CR*C.
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B onHOM BapuaHTe OCYyILECTBICHUS R* npezacrasisier coboii Bonopon. B ogHom
BAPUAHTE OCYILECTBJIEHUS R npencrasisier cobolt Bonopoa. B onHom BapuanTe
OCYILECTBJIEHUS R*C NPeCTaBIIIeT COOOM BOAOPOI.

B ipyroM BapHaHTe OCYIIECTBISH s OJHA, JBE HIIX TPH IPYIIbL, BbiOpanHbie n3 R*, R*®
1 R*C, nesasucumo BBIOpAHBI U3 METUJIA U METOKCH, a JIFOObIE OCTABLINECS PYIIIbI R** R*®
/v R2C npencrasisiior co6oii BOLopox.

B ApyroM BapHaHTe OCYLIECTBIICHHS OJHA, JBE I TP IPYIIIbL, BhIOpanHsie n3 R*, R*®
u R*C, mpencrasmsor coboit et

B 1pyroM BapHaHTe OCYILIECTBICHHs OJHA, JBE MM TPH IPYIIbL, BbiOpanHbie n3 R*, R*®
1 R’ mpencrasmsor coboii MeTOKCH.

B 1pyroM BapHaHTe OCYLIECTBICH s OJHA WM IBE IPYIIbL, BbiOpanubie 3 R*, R*® i
R’C, He3aBHCHMO BHIGPAHBI W3 METHIIA M METOKCH.

B 1pyrom BapHaHTe OCYLIECTBICH s OJHA WM BE IPYIIbL, BbiOpanHbie n3 R*, R*® i
R, npencrasusiror coboi MeTHII.

B 1pyroM BapHaHTe OCYILECTBICHHS OJIHA WIIH BE IPYIIbL, BbiOpanHble u3 R*, R*® i
R, pencraBisror coboi METOKCH.

B npyrom BapuaHTe OCyIIECTBICHHUS OJHA IPYIINA, BEIOpaHHAS U3 R* R™ uR’C,
NpeACTaBIsieT COOOH METHUII.

B npyrom BapuaHTe OCyIIECTBIICHHUS OJHA IPYIINA, BIOpaHHAs U3 R* R™ uR’C,
IPEeNCTaBIsIET COOOH METOKCH.

B Hacrosimem nzo0pereHnn Takke MpeaycMoTpensl coenuHenus Gopmysst (1), rae:

Al npencTassier codoit N uimu CRZA, A’ npencrassier codoit N umu CRzB, u A’
npencrassier codoit N uimu CR’“, e He 6onee ommoro m3 A, A2 u A® npencrasisier codoit N;

R! mpencrasisier coboii UKIOTeKCAHII, OKCETAHIIL, TETPArHApodypaHuL,
TETPArHAPONHPAHIII, TUPPOTHIUHIII, TUNEPUANHUI WIH TETPAruAPOTUONUPAHUIT U
HeoOs13aTeNIbHO 3aMEILeH OHOM WIIH ABYMsI IPYIIIaMy, BBIOpAaHHBIMHU U3 (pTOpa, MEeTHIa, 3THIIA,
runpokcuna, NHj, auokco, C(O)Me u okceTaHma, Te 3THI HeO0S3aTeIbHO 3aMelleH
THIPOKCHIIOM WJIH METOKCH, U

kaxbii n3 R*, R*® u R*C nesasucumo NpeAcTaBisieT COOOH BOJOPOI, METHII WIIH
METOKCH.
B Hacrosiimem n3o0peTeHnn Tak:ke mpeaycMoTpeHbl coenunenus popmyusl (1), roe:

1 o 2A 2 “ 2B 3
A" mpencrasinsier coboit N wim CR™, A” mpencrasisier coboit N wiu CR™, u A

~ 2 1 2 3 o
npexncrasisier codoit N miu CR © rne He Gosnee omroro 3 A', A’ u A npencTasisier coooi N;
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R' mpencrasisier co6oit TUPPOTHIMHIIT WK MHIEPHANHII K HeoBA3aTeNbHO 3aMelleH
OJTHOM WM IByMsI IPYTINIaMH, BBIOpAaHHBIMH 13 (TOpa, METUIIA, 3THIA, ruapoKkcuna, NH,, nuokco
Y OKCETaHMJIA, TIe STUJI HeoOs3aTeIbHO 3aMelleH M'IPOKCUIIOM HIIH METOKCH; U

kaxcrsiit 13 R*, R*® u R*® nesasucumo npenacTaBisieT coO0i BOIOPOA, METHIT WITH
METOKCH.

B onHOM BapuaHTe OCyIEeCTBIECHHUS A! npencrasnsier coGoii N wiun CR*, A?
npexncrasisier coboit CR™E, u A® npencrasisier coGoit CR*C; R npexcrasnser co6oit
LIUKJIOT€KCAHWII, OKCETAHWJI, TETParuapodypaHu, TeTparuiponupatl, THPPOIUAHHII,
MUIEPUINHIIT T TETPArHIPOTHONHPAHIIT M HEO0s3aTeIbHO 3aMeIleH OHON MU IBYMsI
rpyInamMu, BEIOpaHHBIMU U3 QTOpa, MeTHIIa, 3THia, ruapokcuia, NH,, auokco, C(O)Me u
OKCETAHNIIA, TJIe STHII HeoBs3aTeIbHO 3aMeILeH MHAPOKCHIIOM HIIH METOKCH; M Kasabiil n3 R*,
R”® 1 R?C HesaBrcumo npeacrasisier co6oii BOXOPO, METHIT HIIH METOKCHL.

B onHOM BapuaHTe ocymecTsieHns A' npencrapiser coboii CR** wm N, A
npexncrasisier coboit CR™®, u A® npencrasusier coGoit CR*S; R npencrassier coboi
NUPPOTUANHNI UM MTUNIEPUANHIIT U He00s3aTENbHO 3aMeIleH OJJHON MITH IBYMsI TPYTIIIaMH,
BbIOpaHHBIMU U3 (pTOpa, MeTHIIa, 3THIIA, rTuApokcuia, NH,, AMOKCO 1 OKceTaHwa, Te STUII
HeoO0s3aTeIbHO 3aMeIIeH THAPOKCUIIOM WJIH METOKCH, W KKIbINA U3 RZA, R”® 1 R*“ HesaBucumo
NpeAcTaBysieT cOOOH BOJOPO, METHII HIIH METOKCH.

B onHOM BapuaHTe ocymecTsienns A' npencrasmser coboii CR™ A’
npencrasmser coboit CR*®, u A® npencrasmser co6oit CR?S; R! npencrasisier coboi
LIKJIOTEKCAHMUII, OKCETAaHWJI, TETPAaruapoypaHnl, TETPAaruapOUPAHIII, THPPOIHITHIIL,
MUTEPUIUHIT HJTH TETPArHIPOTHOMHPAHIIT U HEOOS3aTeIbHO 3aMeIeH OAHON HITH IBYMsI
rpyInamu, BEIOpaHHBIMU U3 QTOpa, MeTHIIa, dTUia, ruapokcuia, NH,, auokco, C(O)Me u
OKCETAHNIIA, TJIe STHI HeoBs3aTebHO 3aMelLeH MHIPOKCHIOM HIIH METOKCH; M Kasbii n3 R*,
R”® 1 R?C HesaBrcumo npeacrasisier co6oii BOXOPO, METHIT HIIH METOKCH.

B onHOM BapHaHTe ocymectsienns A' npencrasmser coboit CR*, A? npencrasmsier
co6oit CR?®, n A’ npencrasnsier coGoit CR?S; R! npencrasmsier co6oii MUPPOITHANHII M
MUTNEPUINHIIT 1 HE0OS3aTENbHO 3aMeIleH OOHON MITH IByMs TPYTIIIaMH, BEIOPaHHBIMU U3 GTOPA,
METHJIa, 3THIa, Tuapokcuna, NH,, THOKCO 1 OKCeTaHMIIa, TIe 3THI HeOOS3aTENIbHO 3aMeIleH
TUAPOKCUJIOM WJIM METOKCH, U KaKIbIA U3 RZA, R”® 1 R?" HesaBucumo MpeACTaBIIsIeT COOOM
BOZIOPOJI, METHJI WJIK METOKCH.

B ozxHOM BapuanTe ocyinectsienns kak A', Tak u A* npeacrasmsror co6oit CH, u
A’ MPEICTaBIIsIET COOOM CRZC; R npencTaBisieT COO0H IMKIIOTeKCaHMIT, OKCETAHUI,

TETparuaApoOnupaHuI, MUPPOIUAUHAII, MUIICPUAUHUIT UJIN TETPATUAPOTUONIHUPAHNIT U
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HeoOs13aTeNbHO 3aMelleH OHOM WIIM ABYMsI IPyIIaMy, BEIOpaHHBIMU U3 (propa, MeTuna,
runpokcrna, NH,, nrokco, C(O)Me u okcerannia;, 1 R*C npencrasisier co6oii BOXOPOJ, METHI
WJIA METOKCH.

B npyrom BapuauTe ocymectenenus A' npencrasiser coboii N, i kak A”, ak u A’
npencrasmsor coboit CH; R' mpescraBisier coboit LIMKIOreKCAHII, TeTParuapodypaHuI,
TeTParuIpONHPAHIIT WU MUIEPUINHII U HEOO3aTeIbHO 3aMeIleH THAPOKCHUIIOM, METHIIOM HUIH
C(O)Me.

B onHOM BapuaHTe OCYIIECTBJICHUS Al npencrasisier codoit CH wnmu N, u kak A’ Tak u
A’ npeacrasisiroT codoii CH; u R NPEACTABISIET COOOM S- MIIN O-UJICHHBIH T'eTePOIMKIOATKIL,
COZIep KalNil OIMH reTepoaroM, BeiOpaHHbIi u3 N win O, Heo0s3aTeTbHO 3aMeleHHbIH (TOPOM
WJIA METUJIOM.

B apyrom BapuanTe ocymectenenus kaxasii u3 A', A* u A’ npencrasmser coboit CH; u
R' NPEACTABISIET COOOH MUMEPUINHMII, 3aMEIIEHHBIH METUIIOM.

B npyrom BapuanTe ocymecteienus kaxasii 3 A', A* u A’ npencrasmnser coboit CH; u
R' mpencrasisier co60it MUPPONMHHILI, 3aMELIEHHbI (BTOPOM.

B npyrom BapuanTe ocyuiectaienust A npexcrasisier coboii N, a A” u A’
npencrasisioT coboit CH; u R' npencrasmser co6oii TerparumpodypaHmL.

B ogHOM BapuaHTe OoCyIIecTBIEHUS IPpeayCMOTpeHo coennHenue Gopmysl (1) wiu ero
(bapmMareBTHUECKH NTpHEMIIEMasi COJIb, I'71€ COEAMHEHUE BBIOPAHO U3 TPYIIIbL, COCTOSIIEH U3:

9-(1-auermnnunepuauH-4-wmi)-7-metun-2-((7-MeTHIILMHHOINH-0-1J1)aMHHO)- 7,9-
auruapo-8H-nypuH-8-oHa,

9-(1-auerunnunepuanH-4-mn)-7-meTin-2-((7-MeTHIX MHOKCATUH-6-1JT)aMUHO)-7,9-
aurunapo-8H-nypun-8-oHa,;

9-(1-auermnmunepuanH-4-mi)-7-meTi-2-((7-MeTHIX MHA30JIUH-0-1J1)aMUHO)-7,9-
auruapo-8H-nypun-8-oHa,;

9-(1-auermnmunepuaut-4-mn)-2-((2, 7-ATMMETHIIX HHOKCATNH-0-1JT)aAMHUHO ) - 7-MeTHII-7,9-
auruapo-8H-nypun-8-oHa,

9-(1-auermnmunepuant-4-mn)-2-((3,7-AUMETHIIX HTHOKCATNH-0-1JT)aMUHO )-7-MeTHII-7,9-
auruapo-8H-nypun-8-oHa,

9-((17,4r)-4-ruaPOKCHLIUKIIOTEKCHIT )-7-MeTHII-2-(( 7-MeTHIIX THOJINH-6-1J1)aMUHO)-7,9-
auruapo-8H-nypun-8-oHa,;

9-((1r,4r)-4-ruapOKCULIUKIIOTEKCHIT )-7-MeTHII-2-(( 7-MeTHIILIUHHOINH-0-1J1)aMUHO)-7,9-

auruapo-8H-nypun-8-oHa,;
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2-((4,7-nuMeTUIX UHOJTMH-6-11)aMUHO )-9-(( 17,47 )-4-ruap OK CULIKIIOT€KCHIT )- 7-METHII-
7,9-nurunpo-8H-nypuH-8-oHa;

9-((1r,4r)-4-ruapOKCULIUKIIOTeKCHIT )-2-((4-METOKCH-7-METUIX MTHOJIUH-0-HJ1)aMUHO)- 7 -
mMeTui-7,9-nuruapo-8 H-nypun-8-oHa;

9-((1r,4r)-4-ruApOKCULUKIIOT €KCHII)-7-MeTHI-2-(( 7-Me THIIX THOK CaJTMH-0-HJT)AMHHO ) -
7,9-nurunpo-8 H-nypuH-8-0Ha;

9-((1s,45)-4-ruapOKCHLIUKIIOTEKCHIT )-7-MeTHII-2-(( 7-METHIIX THOJINH-0-1J1)aAMUHO)-7,9-
auruapo-8H-nypun-8-oHa,;

9-((1s,45)-4-ruaPOKCULIUKIIOTEKCHIT )-7-MeTHII-2-(( 7-METHIILIUHHOINH-0-1J1)aMUHO)-7,9-
auruapo-8H-nypun-8-oHa,;

9-((1s,45)-4-ruapOKCHLIUKIIOTEKCHT )-7-MeTHII-2-(( 7-METHIIX HHOK CAJTNH-6-1JT)aMHHO ) -
7,9-nurunpo-8H-nypuH-8-oHa;

9-((1s,45)-4-ruapoKcH-4-MEeTHIILUKIOT€KCU ) - 7-MeTUII-2-((7-MEeTUIIX UHOJIH-0-
WT1)aMHHO)-7,9-nuruapo-8 H-nypuH-8-0Ha,

9-((1r,4r)-4-runpoKcu-4-MeTHIILIUKIOT€KCU ) - 7-MeTUI-2-((7-MEe TUIIX UHOJIH-0 -
WI)aMHHO)-7,9-nuruapo-8 H-nypuH-8-0Ha,

9-((1s,4s)-4-runpoxcu-4-MeTHIILNKIOTeKCHIT ) - 7-MeTHIT-2-((7-MEe TUITLIMHHOIUH-0-
W1)aMHHO)-7,9-nuruapo-8 H-nypuH-8-oHa,

9-((1r,4r)-4-runpoxcu-4-MeTUIILNKIOTeKCHIT ) - 7-MeTHIT-2-((7-Me TUIILIMHHOIUH-0-
WJ1)aMHHO)-7,9-nuruapo-8 H-nypuH-8-oHa,

9-((1r,4r)-4-runpoKcu-4-MeTHIILUKIIOTeKCHIT )-7 -MeTHII-2-((7-MEe THIIX MFHOKCAJTNH-6-
WJ1)aMHHO)-7,9-nuruapo-8 H-nypuH-8-oHa,;

9-((1s,45)-4-ruapoKcH-4-METHIILUKIOTeKCUI ) - 7-MeTUII-2-((7-Me TUIIX M HOKCAJTUH-0~
WJ1)aMHHO)-7,9-nuruapo-8 H-nypuH-8-0Ha,

9-((1s,4s5)-4-runpokcu- 1 -MeTHIIHKIOreKCrIT ) - 7-MeTHI-2-(( 7-Me THIIX M HOKCaJTUH-0-
WI)aMHHO)-7,9-nuruapo-8 H-nypuH-8-0Ha,

(8)-7-meTrn-2-((7-MeTHIUHHONINH-0-1J1)aMUHO ))-9-(TeTparuapodypan-3 -mn)-7,9-
auruapo-8H-nypun-8-oHa,

(8)-7-meTnn-2-((7-MeTHIX MHOKCAITUH-6-1JT)aMUHO)-9-(TeTparuapodypas-3-mn)-7,9-
auruapo-8H-nypun-8-oHa,

(R)-7-metnn-2-((7-MeTHIUHHOINH-0-1J1)aMUHO)-9-(TeTparuapodypan-3-ni)-7,9-
auruapo-8H-nypun-8-oHa,

(R)-7-metun-2-((7-MeTUIX THOKCATNH-6-1J1)aMuHO)-9-(TeTparuapodypan-3-mn)-7,9-

auruapo-8H-nypun-8-oHa,
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(R)-7-metun-2-((7-MeTHUILUHHOINH-0-1J1)aMUHO)-9-(TeTparunpo-2H-nupan-3-un)-7,9-
auruapo-8H-nypun-8-oHa,

(R)-7-metun-2-((7-MeTHIX THOKCATMH-6-1JT)aMUHO)-9-(TeTparuapo-2H -nupas-3-uin)-7,9-
auruapo-8H-nmypun-8-oHa,

(8)-7-metnn-2-((7-MeTUILUHHOINH-0-1J1)aMHHO))-9-(TeTparuapo-2H-nupan-3-mi)-7,9-
nurunpo-8H-nypuH-8-oHa,;

(8)-7-meTmn-2-((7-MeTHIX MHOKCAITUH-6-1JT)aMUHO)-9-(TeTparuapo-2 H-nupaHn-3-ui)-7,9-
auruapo-8H-nypun-8-oHa,;

7-metun-2-((7-MeTUILUHHOIUH-6-1JT)aMUHO )-9-(TeTparuapo-2 H-nupas-4-wuin)-7,9-
nuruapo-8H-nypun-8-oHa;

7-metun-2-((7-MeTUIX THOJIMH-6-1T)aMHIHO )-9-(TeTparuapo-2 H-nupan-4-ni)-7,9-
auruapo-8H-nypun-8-oHa,

7-metun-2-((7-MeTUIX THOKCATUH-0-WIT)aMHHO )-9-(TeTparunpo-2 H-nupan-4-nn)-7,9-
auruapo-8H-nypun-8-oHa,;

7-metun-2-((7-MeTUIX UHa30JIMH-6-11)aMIHO )-9-(TeTparuapo-2 H-nupan-4-ni)-7,9-
auruapo-8H-nypun-8-oHa,

2-((2,7-nuMeTUIX UHOKCAITNH-6-1JT)aMUHO )-7-MeTHII-9-(TeTparuapo-2H-nupan-4-un)-
7,9-nurunpo-8H-nypuH-8-oHa;

2-((3,7-nuMeTUIX UHOKCAITUH-6-1JT)aMUHO)-7-MeTH-9-(TeTparuapo-2H-nupan-4-mn)-
7,9-nurunpo-8 H-nypuH-8-oHa,

9-(1,1-gnokcunorerparunpo-2H-ruonupan-4-un)-7-metin-2-((7-MeTHIX UHOINH-6-
WJ1)aMHHO)-7,9-nuruapo-8 H-nypuH-8-oHa,;

7-metun-2-((7-MeTUIX UHOJIMH-6-1J1)aMHHO )-9-(0kceTan-3 -ni)-7,9-nurunpo-8 H-nypuH-
8-0Ha;

7-metun-2-((7-MeTUIX THOJIHH-6-1IT)aMHIHO )-9-(iiunepunuH-4-un)-7,9-nurunpo-8 H-
NypHH-8-0Ha,

9-((35,4R)-3-¢propnunepunus-4-min)-7-meTii-2-(( 7-MeTHIX HTHOJTUH-6-UJT)aMUHO)-7,9-
auruapo-8H-nypun-8-oHa,

9-((1s,4s)-4-aMUHO-4-METHIILUKIIOT€KCHI ) - 7-MeTHII-2-(( 7-METHIIX UHOJTH-0- 1T )JaMHHO ) -
7,9-nurunpo-8H-nypuH-8-oHa;

9-((1r,4r)-4-aMUHO-4-METHIILUKIIOT€KCHIT ) - 7-MeTHII-2-(( 7-METHIIX UHOJTMH-0- 1T )JaMHHO ) -
7,9-nurunpo-8H-nypuH-8-oHa;

(R)-7-metun-9-(1-mernnnupponuan-3-mn)-2-((7-MeTHIX THOJIMH-0- U1 )aMHHO)- 7,9-

auruapo-8H-nypun-8-oHa,
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(8)-7-meTun-9-(1-merunnupponuaus-3-mi)-2-((7-MeTHIX UHOJIMH-0-HJ1)aMUHO)- 7,9-
auruapo-8H-nypun-8-oHa,

7-metun-2-((7-MeTUIIUHHOIUH-6-1T)aMuHO)-9-( 1 -MeTunnunepunnH-4-mun)-7,9-
auruapo-8H-nypuH-8-oHa,

7-metun-9-(1-mernnnunepuaus-4-mn)-2-((7-Me THIX MTHOJIUH-0-HJT)aMUHO)-7,9- AU AP O-
8 H-nypuH-8-0Ha;

7-metun-9-( 1 -merunnunepunuH-4-min)-2-((7-Me THITX MHOKCATUH-0-1J1)aMUHO)-7,9-
auruapo-8H-nypun-8-oHa,;

9-((35,4R)-3-¢prop-1-merunnunepunua-4-ui)-7-meTuin-2-(( 7-Me THIX UHOJIHH-0-
WJI)aMHHO)-7,9-nuruapo-8 H-nypuH-8-0Ha,

7-metun-2-((7-MeTUIX UHOJIHH-6-11)aMIHO )-9-( 1 -(okceTan-3 -mn)munepuanH-4-min)-7,9-
auruapo-8H-nypun-8-oHa,

9-(1-(2-ruppokcudy TI)UnepuaAnH-4-11)-7-MeTHI-2-(( 7-MEe THITX UHOJTMH-0- 1T )aMHHO ) -
7,9-nurunpo-8H-nypuH-8-oHa;

9-(1-(2-meToxkcuy T ) THNIEPUANH-4-111)- 7-MeTUI-2-(( 7-METHITX THOJIMH-0-1JT)aMHUHO ) -
7,9-nurunpo-8H-nypuH-8-oHa;

9-(1-sTunnunepuanH-4-un)-7-MmeTui-2-((7-MeTHIX MTHONINH-0-1JT)aMUHO)-7,9-TUTrH I pO-
8 H-nmypun-8-0Ha,

9-(1-auernnnunepuant-4-mn)-7-metun-2-((7-MeTUIX MHONNH-6-1JT)aMUHO)-7,9-TUT I pO-
8 H-nypuH-8-0Ha u

9-((3R,4R)-4-¢proprmppoauauH-3-mn)-7-meTui-2-((7-MeTHIX MHOJIMH-0-1JT )aMHHO)-7,9-
nurunapo-8H-nmypuH-8-oHa.

B ogHOM BapuaHTe OCYIIECTBIIEHUS TTPeayCMOTpeHo coenuHenue Gopmysl (1) wiu ero
(hapMaLeBTHYECKH MTPHEMJIEMasi COJIb, I7I€ COEAMHEHUE BBIOPAHO M3 TPYIIIbL, COCTOSIIEH U3

7-metun-9-( 1 -merunnunepunuH-4-mi)-2-((7-MeTHIIX THOIMH-0-1J1)aMUHO ) -7, 9-TUTH I pO-
8 H-nypuH-8-0Ha;

(8)-7-metmn-2-((7-MeTHIUHHONNH-6-1J1)aMUHO )-9-(TeTparuapodypan-3 -mn)-7,9-
auruapo-8H-nypun-8-oHa u

9-((3R,4R)-4-propriupponauauH-3-win)-7-MeTi-2-((7-MeTHIX MHOJIMH-6-1JT)aMUHO)-7,9-
auruapo-8H-nypun-8-oHa.

B ogHOM BapuaHTe OCyIIECTBIICHUS TIPENYyCMOTpeHO coeanHenne ¢popmyisl (1) umu ero
(apMaeBTHYECKU TIpUEeMJIEMasi COJTb, /1€ COSIUHEHNE TPeACTaBIsieT codoit 7-metui-9-(1-
MeTHIUIEepUANH-4-111)-2-((7-MEeTHIX MTHOMH-6-1J1)aMUHO)-7,9-nurunpo-8 H-nypus-8-oH

(Tak>ke Ha3bIBAEMBbIl coeTUHEHNEM A).
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B ogHOM BapuaHTe OCyIIEeCTBIIEHUS IPEeayCMOTpeHo coenuHenue Gopmysl (1) wu ero
(bapmMareBTHUECKH ITpHEeMIIeMasi COJIb, I'71€ COeANHEHUE MpeacTaBisieT co0oi (S)-7-metnn-2-((7-
METHJILIMHHOINH-6-UT)aMuHO)-9-(Terparuapodypan-3-un)-7,9-nurunpo-8 H-nypun-8-oH (Taxxe
Ha3bIBaeMbIl coeuHeHneM B).

B onHOM BapuaHTe OCyIIECTBICHHUS IPEeAyCMOTpeHo coeqnHenue Gopmysl (I) wmu ero
(apMaLeBTHUYECKH MTpHEeMJIeMasi COJIb, TTIe COeNMHEHHUe mpeacTaisier coboit 9-((3R,4R)-4-
dropnupponuanH-3-mi)-7-meTui-2-((7-MeTHIXHHOJUH-0-1J1)aMUHO)-7,9-nurunpo-8 H-my puH-8-
OH (Tak>ke HazbIBaeMblIil coequHerneM C).

CoenuHeHUs: U COJIM, ONMCAHHBIC B HACTOSLIEM OMHCAHUH, MOTYT CYIIECTBOBAThH B BUJIE
COJIbBATUPOBAHHBIX (POPM M HECOJIBBATHPOBAHHBIX (hopM. Hampumep, conpBaTupoBanHast opma
MOJKET MPECTABISTh COOOM MMIPAaTUPOBAHHYIO (POPMY, TAKYIO KaK MOJYyTHAPAT, MOHOTHIIPAT,
OUTUAPAT, TPUTHAPAT WM Jpyras CTeNeHb runparanuu. Hacrosimee n3o0peTeHne OXBaThIBAET
BCE TAKHE COJIbBATUPOBAHHBIE U HECOIBBATHPOBaHHBIE (POpMBbI coenrHeHni Gpopmysl (1), B
YaCTHOCTH, B T€X CJIy4asX, KOraa Takue popmbl 00anaroT HHIHONPYIOIEH aKTHBHOCTBIO B
otHomieHuu DNA-PK| koTopyro, Hanpumep, U3MepsIOT C IOMOILbIO TECTOB,ONUCAHHBIX B
TAaHHOM JTJOKYMEHTE.

ATOMBI COETMHEHUH U COJIeH, ONMCAHHBIX B HACTOALIEM OMMCAHUH, MOTYT CYIECTBOBATH
B BuJe ux u3oronos. Hacrosimee nzobperenne oxpaTbiBaeT Bce coenuHeHus: popmyier (I), roe
aTOM 3aMEHEH OJHUM WJIM HECKOJBKUMHM €ro U30Tonamu (Hanpumep, coenuHeHne popmyis (I),
IJle OJIUH WJTH HECKOJbKO aTOMOB YIJIEpOIa IPEACTABIISIOT co00ii n3oTomn yrnepona ' C umu C,
WY TJIe OIMH HJTH HECKOJIbKO aTOMOB BOJIOPO/IA MPEICTABIISIOT COOOH M30TOI H wn *H, wm
IJIe OHH MM HECKOJIBKO ATOMOB a30Ta PEACTABISIOT co50i m3oTon N, WM IIe OMH I
HECKOJIbKO aTOMOB KHCJIOPOJA TIPEACTABISIOT coGoii m3otomn 'O i P0).

OmnpeneneHHbIe COSAMHEHUS M COJIH, OMIMCAHHBIE B HACTOSIIIIEM OMHUCAHHUHU, BKJITIOYAOT
OJIMH WJIM HECKOJIbKO XMPAJIbHBIX LIEHTPOB (T. €. [ICHTPOB aCUMMETpHUH). B HacTosiee
n300peTeHne BKIIFOYEeHA JIF00asi ONTHYECKU aKTUBHAS MK parieMudeckast GopMa CoeTnHEHUS
dbopmyusl (1), koTopast o01anaeT HHrHOUPYIOIIEH aKTHBHOCTHIO B OTHOIIeHHH DNA-PK,
KOTOPYIO, HAIIPUMED, U3MEPSIIOT C MMOMOIIBIO TECTOB, OMMCAHHBIX B JAHHOM JTIOKYMeHTe. B Tex
CJIy4asix, KOTAa CTPYKTYpa WIM XMMUYECKOE Ha3BaHNE B HACTOSIIEM ONMCAHUH HE YKa3bIBAIOT
Ha XUPAJIbHOCTD, MIOAPA3yMEBAETCS, UTO CTPYKTYpa UM HA3BaHUE OXBATHIBAIOT KAKOH-THO0
OTHENbHBIN CTepeon30oMep (T. €. KaKOoH-ITNO0 OTAENbHBINA XUPAIbHBII H30Mep),
COOTBETCTBYIOIIUH TaKOW CTPYKTYpe WIH HA3BAHUIO, & TAKXKE KAKYIO-THOO CMeCh
CTepeon30MepoB (HarpumMep, pauemar). B HeKOTOpbIX BapraHTax OCYIIECTBIEHHS OTEIbHbINA

CTEPEON30MeEp MONTYyHAIOT MOCPEACTBOM BBIICTIEHNS €10 U3 CMECH H30MepOB (Harpumep,
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pauieMara) ¢ MpUMEeHEHHEM, HallpHMep, XHPaJIbHOIO XpoMaTorpaduieckoro pasaeneHus. B
APYTUX BapUaHTaxX OCYLIECTBIEHUS OTAENbHBIN CTEPEON30MED MONYUAIOT IyTEM IPSIMOTO
CHHTE3a, HalpUMep, U3 XUPAJIbHOIO HCXOJHOIO MaTepHala.

CoriacHO OTHOMY BapHaHTy OCYIIECTBJICHHUS IPEAYCMOTPEHO coenrHerne Gpopmy.bi (1)
WM ero (papMaLieBTUYECKH pHeMIeMast COJlb, KOTOPBIE MPEACTABIIIOT COOOH OTAEIbHBIN
SHAHTUOMEP, HAXOMSLIUICS B SHAHTHOMEPHOM M30bITKE (% 3. 1.), cocTaBisiFoIeM > 95%, >
98% nmn > 99%. [IpenMy11eCTBEHHO OTAENbHbIN YHAHTHOMEP HaXOAUTCS B 9HAHTHOMEPHOM
u30bITKe (%0 3. 1.), cocTaBJsIrOIIEM > 99%.

CornacHo npyromy BapHaHTy OCYLIECTBJICHUS MPeAyCMOTpeHa (papmaneBTudeckast
KOMITO3UIIHSI, KOTOpasi COneps:kuT coequnenue Gopmysl (1), koTopoe nmpeacTapisieT coOoi
OTAENIbHBIN SHAHTHOMED, HAXOSIIUICS B YHAHTHOMEPHOM U30bITKE (%0 3. 1.), COCTABIISIFOIIEM >
95%, > 98% wnu > 99%, wnu ero papMaeBTUYECKU MPUEMIIEMYIO COJIb, B COUETAHUH C OTHUM
WJIA HECKOJIBKMMH (hapMalleBTHUECKH MPUEMIIEMbII BCTIOMOTaTEIbHBIMU BEIECTBAMH.
IIpenMy1eCTBEHHO OTIEIbHBIN YHAHTHOMEDP HAXOAUTCS] B SHAHTHOMEPHOM H30bITKe (%0 3. 1.),
cocTaBJstoLeM > 99%.

Omnpenenennbie coennaenus popmynsl (I) u papmaneBTHUECKH IpUEMIIEMBIE COTH
m000r0 U3 TAKUX COSTUHEHUH CYIIECTBYIOT B BUJE TUACTEPEOMEPOB.

B ogHOM BapmuaHTe OCyIecTBIIEHUS TPeayCMOTpeHo coenrHenue Gopmysl (1) wiu ero
(bapmMareBTHUECKH ITpUEMJIIEMasi COJIb, KOTOPbIE HAXOATCA B AMAacTepeoMepHOM U30bITKE (%o
1. U.), cocTaBisitoeM > 95%, > 98% unu > 99%. B onHOM BapuaHTe OCYLIECTBIEHUS
coenuHenue Gopmysl (1) uu ero papManeBTHUECKH TpUEMIIEMast COJIb IPUCYTCTBYIOT B
nuacrepeoMepHoM u30bITKe (%o 1. 1.), COCTaBIsIFOIIEM > 99%,.

Hexkotopsie u3 coenurenuii popmybl (I) MOryT ObITh KPUCTAJUTHYECKUMHU U MOTYT
uMeTh Oosiee OqHON KpucTamnueckon ¢popmel. CreayeT MOHUMATh, YTO HACTOSIIIEe
n300peTeHre OXBAThIBAET JIFOOYIO KPUCTATHUYECKYIO WIH aMOP(HYIO (OPMy HIIM UX CMECH,
KOTOpBIe 00JIalat0T CBOHCTBAMH, MPUMEHUMbIMU JIJIsl HHTHOUPYIOIIEeH aKTHBHOCTH B
orHomeanu DNA-PK. Xoporo u3BecTHO Kak onpeneuTh 3QPeKTHBHOCTh KPUCTATUIECKOM
i aMopdhHO# HOPMBI ¢ TOMOIIBIO CTAHAAPTHBIX TECTOB, OMUCAHHBIX Aajie€ B JAHHOM
TOKYMEHTE.

OO01en3BecTHO, YTO KPUCTAIUTMYECKHE MATEPHAIIbl MOYKHO aHAJIU3UPOBATH C
NPUMEHEHHUEM TPAIULIMOHHBIX METOINK, TAKUX KaK, HAIPUMEp, aHAJIHU3 ITOPOLIKOBON
peHTreHoBckol audpaximn (nanee B nanHoM nokyMeHTe XRPD) u nuddepennmanpHas

CKaHUpYIOIas kanopumerpus (nanee B faHHoM aokymente DSC).
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B kauectBe npumepa, coenuHeHne u3 npumepa 44, 7-metun-9-(1-mernnnunepuana-4-
m1)-2-((7-MeTUIX UHOJMH-6-MIT)aMHHO)- 7, 9-1uruapo-8 -y puH-8-0H, XapakTepU3yeTcs
KPUCTAJUTMYHOCTBIO, U ObLIa MASHTU(PHUIIMPOBAHA OAHA KpucTaundeckas popma, popma A.

CoOTBETCTBEHHO, B IONOJIHUTEIBHOM acIieKTe mpeaycMoTpeHa Gopma A coennHeHus A
(mpumep 44, 7-metun-9-(1-mernnnunepuaua-4-mn)-2-((7-MeTHIX THOJTNH-0-1JT)aMUHO)-7,9-
auruapo-8H-nypuH-8-oH).

B cooTBeTCTBUY ¢ HACTOSIIUM H300pEeTEHHEM IPeIyCMOTpEHa KpUcTajuindeckast opma,
¢dopma A coenmHeHUs1 A, KOTOpas Xapaktepusyercsi peHrreHorpammoil XRPD ¢ mo mMeHbIneit
Mepe OJHUM XapaKTEPUCTUUECKUM MTUKOM IIPU 3HAYEHUH yIia 2-TeTa, COCTABJISIOLIEM
npubnusuTensHo 7,1°, kak m3mepeno ¢ npuMmeHeHneM CuKo-u3nydenus.

B cooTBeTCTBHY C HACTOSIIIUM H300pETEHHEM IPEyCMOTpEHa KpUcTaundeckast opma,
dopma A coenmHeHuUs A, KoTopas xapakrepusyercsi pearreHorpammoii XRPD ¢ o menbieit
Mepe OJHUM XapaKTEPUCTUYECKUM MMUKOM NPU 3HAYEHUH yTIia 2-T€Ta, COCTABJISIOLIEM
npubnu3uTenpHO 8,5°, Kak m3mMepeHo ¢ npuMmeHeHneM CuKao-u3nydenus.

B cooTBeTrcTBHM C HACTOSAIIMM H300pETEHHEM MTPEAYCMOTPEHA KpHCTaTuecKas popma,
dopma A coenmHeHUs A, KOTOpas xapakrepusyercsi pearreHorpammoii XRPD ¢ no menbieit
Mepe IBYMsl XapaKTepUCTUYECKUMH MUKAaMU MTPU 3HAYEHUSIX yIUla 2-TeTa, COCTABIISIOIINX
npubnusutensHo 7,1° u 8,5°, xak usmepeHo ¢ npumenenuem CuKao-nznyuenus.

B cooTBercTBHHU ¢ HACTOSAIINUM H300pETEHHEM IIPEyCMOTPEHa KpUcTajuindeckas popma,
dopma A coenuHenus: A, Kotopas Xxapakrepusyercst penrreHorpammoini XRPD ¢
XapaKTePUCTHUECKUMU NMMKAMH NPU 3HAYEHUSIX yIiia 2-TeTa, COCTABIISIOINX MPUOIHU3UTENIBHO
7,1,8,5,12,7, 142, 15,4, 16,3, 18,8, 19,8, 21,5, 26,2°, kak uzmepeno ¢ npumenenuem CuKoa-
U3JTyYEHHUS].

B cooTBeTCcTBUYU C HACTOSIIUM H300pETEHHEM IPEyCMOTpEHa KpUcTaundeckast opma,
dopma A coenmHEeHHs A, KOTOpas Xxapakrepusyercsi peHrreHorpammoit XRPD, no cytu takoii
e, KaK PeHTI€HOrpaMMa TIOPOIIKOBOH nudpakuuy, nokazaHHas Ha gurype 1.

B cooTBeTCcTBHYU C HACTOSIIUM H300pETEHHEM IPENyCMOTpEHa KpUcTaundeckas popma,
dopma A coenmHeHUs1 A, KOTOpas Xxapakrepusyercsi pearreHorpammoit XRPD ¢ o menbieit
Mepe OTHUM XapaKTepUCTUYECKUM MTUKOM NP 3HAYEHUHU yIJa 2-TeTa, cocTasistouiem 7,1°
wiroc uiu MuHyc 0,2° 2-teta, kak nu3MepeHo ¢ npumeHeHneMm CuKo-uzmydenus.

B cooTBeTcTBHU C HACTOSAIINM H300pETEHHEM IIPENyCMOTPEHa KpUcTayutndeckast popma,
dopma A coenmHeHUs1 A, KOTOpas Xxapakrepusyercsi pearreHorpammoit XRPD ¢ no menbieit
Mepe OTHUM XapaKTePUCTUYECKUM MTUKOM NP 3HAYEHUHU yIJa 2-TeTa, CoCTaBsoLem 8,5°

noc uiu MuHyc 0,2° 2-teta, kak n3MepeHo ¢ npumeHenneMm CuKo-uzmydenus.
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B cooTBercTBHHU ¢ HACTOSAIIUM H300pETEHHEM IPEyCMOTPEHa KpUcTayuindeckas popma,
dopma A coenmnenus A, koropas xapakrepusyercst XRPD ¢ o menblieii Mepe 1Byms
XapaKTepUCTUYECKUMHU NMMKAMHU [IPY 3HAYEHUU yria 2-TeTa, cocTasisomeM 7,1° u 8,5°, npu
5TOM yKa3aHHbIE 3HAUE€HUsI MOTYT OTKJIOHATBLCSA Ha IUIOC Ui MuHyc 0,2° yria 2-teta, Kak
u3zMepeHo ¢ npumeHenueM CuKao-nuznydenus.

B cooTBeTcTBUY ¢ HACTOSAIINM N300pETEHNEM ITPEyCMOTpEHa KpUCTaIndeckas Gpopma,
dopma A coenrHEeHUsI A, KOTOpasi Xapaktepusyercsi peHtreHorpammoit XRPD ¢
XapaKTEPUCTUUECKUMH MUKAMH TIPU 3HAUYCHUSIX yria 2-TeTa, cocTasystomux 7,1, 8,5, 12,7, 14,2,
15,4, 16,3, 18,8, 19,8, 21,5, 26,2°, rae yka3aHHbIE 3HAYEHUS MOT'YT OTKJIOHATHCS Ha TUTFOC WA
munyc 0,2° 2-teta, kak usMepeHo ¢ npumeHenuem CuKao-uznyuenus.

Pesynbprarel DSC-ananuza Gpopmbr A coequHeHUs] A TPOAEMOHCTPUPOBATH SHAOTEPMY
TUIABJICHUS C HA4aJIoM Ipu npubmusutensHo 245°C u mukom npu npubnusurtensao 246°C
(¢urypa 2).

B cooTBeTCcTBHY C NOMONHUTENBHBIM aCMIEKTOM IpeycMoTpeHa popma A coennHenust B
(mpumep 21, (S)-7-metmn-2-((7-MeTHILUHHONNH-0-1J1)aMUHO)-9-(TeTparuapodypan-3-ni)-7,9-
auruapo-8 H-nypuH-8-on).

B cooTBeTcTBHHU ¢ HACTOSAIINM HM300pETEHHEM TPEAYCMOTPEHA KpUCTaIyeckas popma,
¢dopma A coennnenus B, koropast xapakrepusyercs penrreHorpammoii XRPD ¢ o menbineit
Mepe OJHUM XapaKTEPUCTUUECKUM MTUKOM IIPU 3HAYEHUH yTia 2-TeTa, COCTABIISIOLIEM
npuban3uTensHo 9,7°, kak u3MepeHo ¢ npumeneHneM CuKo-n3mydeHust.

B cooTBeTcTBUY ¢ HACTOSAIINM N300pETEHNEM MTPEAyCMOTPEHa KpUcTaIndeckas Gpopma,
¢dopma A coenmnenus B, kotopast xapakrepusyercs: penrreHorpammoni XRPD ¢ o meHbIei
Mepe OJHUM XapaKTEPUCTUUECKUM MTUKOM IPU 3HAYEHUH yTIia 2-TeTa, COCTABJISAIOLIEM
npubnusuTensHo 12,9°.

B cooTBeTCTBHYU C HACTOSIIUM H300pETEHHEM IPeTyCMOTPEHa KpUcTautndeckast opma,
¢dopma A coenmuenus B, koropast xapakrepusyercss XRPD ¢ mo meHbIneii mepe aByms
XapaKTEPUCTHUECKUMH IMMKAMH TIPH 3HAYSHUAX YIJIa 2-Te€Ta, COCTABISIFOIINX MTPHOIU3UTENBHO
9,7°u 12,9°, kak usmepeno ¢ npumeHeHueM CuKo-uznydenus.

B cooTBeTcTBHHU C HACTOSIIUM H300pETEHHEM IPENyCMOTPEHa KpUCTayundeckas opma,
¢dopma A coenmnenus B, koropast xapakrepusyercs: peHrreHorpammoii XRPD ¢
XapaKTEPUCTUUECKUMH IMMKAMH TP 3HAYSHHAX yIJIa 2-TE€Ta, COCTABIIFOIINX MTPHOIM3UTEIBHO
9,7,12,5,12,9, 15,8, 17,6, 17,9, 19,4, 21,0, 26,0, 26,4°, kak usmepeno ¢ npumeHeHueM CuKa-

U3JIyYEHHUS].
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B cooTBercTBHHU ¢ HACTOSAIIUM H300pETEHHEM IPEyCMOTPEHa KpUcTayuindeckas popma,
¢dopma A coennnenus B, koropast xapakrepusyercs peHrreHorpammoit XRPD, o cytu Takoii
xKe, kak peHtreHorpamma XRPD, noka3annas Ha durype 3.

B cooTBeTcTBUY ¢ HACTOSIIUM N300pETEHNEM MTPEAyCMOTpEHa KpucTandeckas Gpopma,
dopma A coenunenus B, kotopas xapakrepusyercs penrrenorpammoit XRPD ¢ no meHbiueit
Mepe OTHUM XapaKTepUCTUYECKUM MTUKOM MPU 3HAYEHHUHU yTiia 2-TeTa, CocTaBstouem 9,7°
uiroc uiu MuHyc 0,2° 2-teta, kak u3MepeHo ¢ npumeHeHneMm CuKo-uzmy4deHus.

B cooTBeTcTBUY ¢ HACTOSIIUM H300pETEHHEM NPEIyCMOTpEHa KpUcTaundeckast opma,
¢dopma A coenmnenus B, koropast xapakrepusyercs: peHTreHorpammoni XRPD ¢ o menb1ei
Mepe OHUM XapaKTEPUCTHUECKUM MTUKOM TPHU 3HAYEHUH yTJia 2-TeTa, cocTaBsirouiemM 12,9°
wiroc unu MuHyc 0,2° 2-teta, kak u3MepeHo ¢ npumeHenneMm CuKo-uzmydenus.

B cooTBeTcTBUHM C HACTOSIIUM H300pETEHHEM NPENyCMOTpEHa KpUcTaJundeckast popma,
¢dopma A coenmuenus B, koropast xapakrepusyercs penrreHorpammoni XRPD ¢ o meHbIneit
Mepe ABYMsl XapaKTepUCTUUECKUMHU NMHKaMU MTPHU 3HAUEHUsAX yIja 2-TeTa, CoCTaBisAomux 9,7° u
12,9°, rae ykazaHHble 3HAU€HUsI MOTYT OTKJIOHATHCS Ha IUIOC Ui MuHyc 0,2° 2-Teta, Kak
n3MepeHo ¢ npuMeHeHueM CuKo-uznyueHus.

B cooTBercTBHHM ¢ HACTOSAIIUM H300pETEHHEM IIPEyCMOTPEHa KpUcTajuindeckas popma,
dopma A coenmnnenus B, koropast xapakrepusyercs: penrreHorpammoit XRPD ¢
XapaKTEPUCTUUECKUMHU MMKAMU NPU 3HAUYCHUSX yIria 2-TeTa, cocTasysromux 9,7, 12,5, 12,9,
15,8, 17,6, 17,9, 19,4, 21,0, 26,0, 26,4°, rae yka3aHHbIE 3HAUEHUSI MOTYT OTKJIOHSATHCS Ha TUTIOC
wnu munyc 0,2° 2-Tera, kak u3MepeHo ¢ npumeHenneMm CuKa-uznyueHus.

Pesynbratel DSC-ananuza gopmbl A coeauneHusi B mpoaeMoHCTpHpPOBaU SHAOTEPMY
TUIABJICHUS C HA4aJIoM Npu npudmu3uTenbHo 227°C u mukoM nmpu npubnusutensHo 228°C
(¢urypa 4).

B cooTBercTBHU CO ClIEAYIOMUM acleKTOM MpenycMoTpena ¢popma A coenraenus C
(mpumep 52, 9-((3R,4R)-4-proprupponuanH-3-wmi)-7-meTii-2-((7-MeTHIX MHOJIMH-6-1JT)aMHHO ) -
7,9-nuruapo-8 H-nypuH-8-0H).

B cooTBeTcTBHYU C HACTOSIIUM H300pETEHHEM NPEAYCMOTpPEHa KpUcTaJutndeckast popma,
¢dopma A coenmnenus C, koTopast Xapakrepusyercs pentreHorpammoni XRPD ¢ o meHbIeit
Mepe OJHUM XapaKTEPUCTUYECKUM MMUKOM NPU 3HAYEHUH yTIia 2-T€Ta, COCTABJISIOLIEM
npubnusuTenpHO 7,3°, kak u3mepeHo ¢ npumeneHneM CuKao-uznydenus.

B cooTBeTrcTBHHU C HACTOSAIIUM H300pETEHHEM IPENyCMOTpEHa KpUcTajundeckas popma,

dopma A coequnenust C, kotopast Xxapakrepusyercs peHrreHorpammoii XRPD ¢ mo meHbIeit
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Mepe OJHUM XapaKTEPUCTUUECKUM MTUKOM IIPU 3HAYEHUN yIia 2-TeTa, COCTABIISIOLIEM
npubnusuTensHo 15,0°.

B cooTBercTBHU ¢ HACTOSAIINUM HU300pETEHHEM IIPEyCMOTpEHa KpUcTayuindeckast popma,
dopma A coenunenus C, koropas xapakrepusyercss XRPD ¢ no meHbIueil mepe aAByms
XapaKTePUCTHYECKUMU MMUKAMH NIPU 3HAYEHUSIX YIJIa 2-TeTa, COCTABJIAIOIINX NPUOIH3UTENBHO
7,3° u 15,0°, kak usmepeno ¢ npumeHernreMm CuKa-uzayduenus.

B cooTBeTCTBUY ¢ HACTOSIIUM H300pEeTEHHEM IPeIyCMOTpEHa KpUcTajuindeckast opma,
¢dopma A coenmnenus C, koTopast Xapaktepusyercs: peHtreHorpammoii XRPD ¢
XapaKTEPUCTUUECKUMHU MMUKAMU TP 3HAYSHUSX YIJIa 2-TeTa, COCTABISIFOIIUX MPHOIU3UTENIBHO
7,3, 15,0, 14,6, 26,5, 12,2, 26,0, 17,0, 15,9, 27,3, 10,8°, kak usmepeno ¢ npumeHeHueM CuKa-
W3JTy4EHHUS].

B cooTBeTcTBUHM C HACTOSIIUM H300pETEHHEM NPENyCMOTpEHa KpUcTaJundeckast popma,
¢dopma A coenmnenus C, koTopast XapakTepusyercs peHTreHorpammoni XRPD, o cytu Takoi
xe, kKak peHTreHorpamma XRPD, moka3annas Ha gurype S.

B cooTBeTcTBHHU C HACTOSAIIUM H300pETEHHEM IPEyCMOTPEHa KpUcTajundeckas popma,
¢dopma A coenmnenus C, koTopast Xxapakrepusyercs pentreHorpammoii XRPD ¢ o menbIeit
Mepe OTHUM XapaKTePUCTUYECKUM MTUKOM MpHU 3HAYEHUHU yIJa 2-TeTa, cocTapistouem 7,3°
wnoc uiu MuHyc 0,2° 2-teta, kak nu3MepeHo ¢ npumeHenneMm CuKo-uzmydenus.

B cooTBercTBHU ¢ HACTOAIINM H300pETEHHEM IIPEyCMOTPEHa KpUcTajuindeckas popma,
dopma A coenunenus C, koTopas xapakrepusyercs peHrreHorpammoit XRPD ¢ mo menblei
Mepe OAHUM XapaKTepUCTUYECKUM ITUKOM IIPU 3HAYE€HUH yIiia 2-TeTa, cocTaBisiomeM 15,0°
uiroc uii MuHyc 0,2° 2-Teta, kak n3MepeHo ¢ npumeHeHneMm CuKo-uzmydeHus.

B cooTBeTcTBUYM C HACTOSAIIMM H300pEeTEHHEM MPEAYCMOTPEHA KpUCTaTHUecKas popma,
dopma A coenunenus C, koTopas Xxapakrepusyercs peHTreHorpammoii XRPD ¢ o MeHblei
Mepe ABYMsI XapaKTepUCTHUECKUMHU NMHKaMHU [TPHU 3HAUEHUSIX yIiia 2-TeTa, COCTaBIsAIuX 7,3° u
15,0°, rae ykazaHHble 3HAUE€HUSI MOTYT OTKJIOHATHCS Ha IUTIOC Uin Munyc 0,2° 2-tera, Kak
n3MepeHo ¢ npuMeHenueM CuKo-u3nyueHus.

B cooTBeTcTBHHU C HACTOSIIUM H300pETEHHEM IPENyCMOTpEHa KpUcTajundeckast opma,
dopma A coenmnenus C, koTopast Xxapakrepusyercs: peHtreHorpammoii XRPD ¢
XapaKTEPUCTUUECKMMH MMKAMH NPU 3HAUYCHUSX yria 2-TeTa, cocTasisromux 7,3, 15,0, 14,6,
26,5, 12,2, 26,0, 17,0, 15,9, 27,3, 10,8°, rae yka3aHHbIE 3HAUEHHS] MOTYT OTKJIOHSATHCS Ha TLTHOC
nunu Munyc 0,2° 2-teta, Kak usmepeHo ¢ npuMmeHenueM CuKa-u3nydenus.

Ecnu yTBepiknaercs, 4ro HacToslee H300peTeHne OTHOCUTCS K KPUCTAJUTHYECKON

dopme, npencrasisrommeii codboit popmy A coenunenus A, popmy A coenunenust B u popmy A
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coennHeHus1 C, CTENEeHb KPUCTAIIIMYHOCTH MPEUMYIIECTBEHHO MTPEBBIIAET MPUOIU3UTEIHHO
60%, OoJnee MpeUMyILIECTBEHHO MPEBbIIAET NpHOIM3uTeNbHO 80%, MPEeAnOUTUTENBHO
npesbiaeT npuonuznTensHo 90% u Oosiee MPeaNOYTUTENBHO MTPEBBINAET MPUOIU3UTENBHO
95%. Haubonee npeamnouTUTENbHO CTeNeHb KPUCTAJUIMYHOCTH MPEBBIIAET MPUOIU3UTENIBHO
98%.

Byner noHsTHO, 4TO 3HA4YEHUs yria 2-Teta Ha peHTreHorpamme XRPD moryT crierka
MEHSITBCSI OT OHOTO YCTPOMCTBA K IPYTrOMY MJIH OT OJHOTO 00pasiia K APYroMy, U ImO3TOMYy
NPUBEICHHBIC 3HAYCHUS HE CIIEAYET PACCMaTPUBATh KaK aOCOFOTHBIE,

HsBecTHO, 4TO MOKHO nonydate peHtreHorpammy XRPD, kotopas xapakrepusyercs
OJTHOMW WUTH HECKOJIbKMMH TIOTPEITHOCTSIMU H3MEPEHHS B 3aBUCUMOCTH OT YCJIOBUH H3MEpPEHUs
(TakMX KaK MpUMeHsieMoe 00OPYIOBaHUE HIIM YCTPOHCTBO). B yacTHOCTH, 00IIIeN3BECTHO, UTO
NOKa3aTeI HHTEHCUBHOCTH Ha peHTreHorpamme XRPD mMoryT konebaTbCsi B 3aBUCUMOCTH OT
ycnoBuii u3Mepenusi. CrienoBaTenbHoO, CIeayeT IOHUMATh, uTo (opma A coenuHeHus: A, popma
A coenunenust B u popma A coennnenus C no HacTosmeMy U300peTeHNIO He OTPaHUIHBAIOTCS
KpPHUCTAJIAMH, KOTOpbIe o0ecrieunBaroT peHTreHorpaMmbl XRPD, nneHTiuHbIC
pentrenorpammam XRPD, noka3anabsM Ha durypax 1, 3 u 5, u mo0Oble KpUCTaIIIBL,
obecrneunBaromue peHrreHorpaMMbl XRPD, 1o cyTu Takue ke, Kak Te, 4TO MOKa3aHbl Ha
durypax 1, 3 u 5, HaxoxsATCA B peaenax o0beMa HacTosmero n3ooperenus. CrnenuaimcT B
obnactu XRPD MoskeT caenath BBIBOJ O CYIIECTBEHHON CTENEHN HASHTUYHOCTH
pentrrenorpamm XRPD.

Cneunanucram B obnactu XRPD Oyner MoHATHO, YTO HA OTHOCHTENIBHYIO
WHTEHCUBHOCTb IMUKOB MOTYT BIIUSITh, HATIPUMED, 3epHa ¢ pazmMepoM Oonee 30 MUKPOH U
OTHOILIEHHUSIMU CTOPOH, AAJIEKUMH OT €AMHULIbI, KOTOPbIE MOTYT BIIUSITh HA aHAJH3 OOpa3LOB.
Crienanucty B JaHHOM 00JIaCTH TEXHHUKH TaKXKe OyZeT MOHATHO, YTO Ha MOJIOKEHHE
OTpa’KE€HUI MOTYT BJIUSATh TOYHAS BBICOTA, HA KOTOPOH HaXOAUTCs o0pasel B TUppaKTOMETpe, U
kamubpoBka HyJs nuppakromerpa. HesHaunureapHbIN 3P HEKT TakKe MOKET OKa3bIBATh
IUIOCKOCTHOCTB MOBEPXHOCTU 00pasua. CienoBaTesbHO, IPEACTABICHHBIEC TaHHbIC
peHTreHorpaMm 1u(paKkTOMETPUH HE CIEAYET MPUHUMATh Kak adCcomoTHbIe 3HaueHus. (Jenkins
R & Snyder, R.L. ‘Introduction to X-Ray Powder Diffractometry' John Wiley & Sons 1996;
Bunn, C.W. (1948), Chemical Crystallography, Clarendon Press, London; Klug, H. P. &
Alexander, L. E. (1974), X-Ray Diffraction Procedures).

2

Kaxk npaBuio, morpemHocTb U3MepeHust yriia Ju(pakiini Ha TOPOIIKOBOI
PEHTTEHOBCKOM Mu(paKTOrpaMMe COCTABIISIET MPUMEPHO TUTIOC wiid MuHYC 0,2° 2-TeTa, 1 TaKoH

YPOBEHD MOTpC€IIHOCTHU UBMEPCHUS JOJIPKCH YUUTBIBATHCA IIPU PACCMOTPEHUUN PEHTICHOTIPaAaMM
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XRPD Ha ¢urypax 1, 3 u 5 u npu npourernu Tadmuu A, B u C. Kpome Toro, cnenyer

NMOHUMATD, UTO NMOKA3aTC/IN UHTCHCUBHOCTU MOTYT K0JIe0ATbCS B 3aBUCHUMOCTH OT

SKCIIEPUMEHTAJIbHBIX YCIOBUH M MOATOTOBKH 00pa3ia (pearnovTUTeNbHast OpPUEHTALINSA).
Coenunenust popmyJisl (I) MOKHO MONTy4aTh, HAPUMEP, TTOCPEICTBOM MPOBEIEHHS

peakuun coenuHerus Gpopmysl (11):

| -
)\
N X
(1I),
1
WJIK €T0 COJH, Iie R sIBJISETCs TaKUM, KaK ONpeesieHo B IIOOOM 13 BAPUAHTOB OCYIIECTBIICHHUS

B JIJAHHOM JIOKYMEHT€, WJIH ero 3aIuineHHoN Gopmbl, 1 X npencrapisieT coO0H yXOISIIYIO

rpymmy (HarpuMep, aTOM rajioreHa, TakOW Kak aToM XJiopa), ¢ coequHenneM ¢Gopmyusl (111),

2
A
A3/ \ﬁ']
|
N

H,oN

(I1D),
WJIH €0 COJIBIO, IJie Al, A’ u A’ sBrsoTest TaKMMH, KaK OIpeeeHO B JII0OOM U3 BapUAHTOB
OCYILECTBIIEHHsI B JAHHOM JOKyMeHTe. [IperMyIecTBeHHO PEaKIHIO MPOBOASAT B MOAXOIAIIEM
pactBopurene (Hanpumep 1,4-aHMOKCaHe) B IPUCYTCTBHH OCHOBaHMs (HarpuMep kapOoHarta
11e3us1) U HeoOs3aTeNbHO B MPUCYTCTBUH MOAX OIS0 KaTanu3aropa (Hanpumep, Brettphos,
KaTaJIM3aTop 3-TO MOKOJIEHUST) IPH MOAXOAIEH TeMnepaType (HarpuMep, TeMIepaType B
nuana3one npudmusutenbao 80-100°C).

CrnenosarenbHo, coenuaenus: popmysl (11) wmu (III) 1 ux conu MpUMEHUMBI B Ka4eCTBE
NPOMEKYTOYHBIX COETUHEHNH MPH MOTyueHn: coequHeHnuii popmysl (I) u npenycMaTpusaroT
JOTIONTHUTENBHBIN BAPHAHT OCYLIECTBICHNS. B OTHOM BapuaHTe OCYILIECTBICHHS
npenycMoTpeno coenuaenne ¢popmysl (II) wim ero conb, rae:

R' mpencrasmsier co60it C4.LIMKIOANKII MM 4-6-4IeHHBIH FeTePOLHKIOATKIT,
conepskamuii oguH rerepoarom, BeiOpanHblil u3 O, S u N, rae CisIUKI0aTKIT ik 4-6-

YJICHHBIHN FETCPOLUKIIOATIKNIT HEOO0s3aTEILHO 3aMCIICHBI OI[HOfI UJIN HECKOJIbKUMU I'pYyIIaMHu,
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BbIOpaHHBIMU U3 (propa, C)3anknia (HeoOs3aTeNbHO 3aMELIEHHOTO IPYTIIO, BHIOPAHHON U3
runpokcuna u Cjankokcn), nukionpomnwia, runpokcuna, NH;, auokco, C(O)C,.,ankuna,
a3eTUIMHIIIA U OKCETAaHUIIA, U

X npexacrasiisieT co00# YXOASIIYIO MPYIIITY.

B omHOM BapuaHTe ocyliecTBieHHs: X MPeACTaBisieT COOOH aToM rajoreHa uin
tpuduarayo rpynmny. B ogHOM BapuaHTe ocyliecTBiIeHHs: X MpencTaBiseT co0oil aToM XJopa.
B nr060M 13 BapHAHTOB OCYINECTBIICHHUS, B KOTOPOM YIIOMUHAETCS COSIMHEHUE

dbopmybl (II) vnm (1) unu ero cosib, Caenyer MOHUMATh, YTO TaKUe COJIU He 00s3aTeNIbHO
JOJDKHBI OBITH (PapMaeBTUYECKH PUEMIIEMBIMU COJISIMH.
Coenunenus ¢popmysl (1I) MOXKHO TOTYUUTh, HATPUMED, TIOCPEACTBOM MPOBEICHHUS

peakunu coenuHeHus Gopmydsl (IV),

O /R1
-
HN
NN
| )\
N X
(Iv),

rae R' sBisieTcst TakiM, Kak OMpeeNieHo B M0O0M 13 BAPHAHTOB OCYIIECTBICHUS B JAHHOM
AOKyMeHTe, U X MpeACTaBIsieT co00l yXOasaIyro rpynmy (HanpuMep, atoM Hoxaa, Opoma miu
XJIOpa WK TPUMIATHYIO TPYIITY), C METHJIMPYIOIUM cpeacTBoM. [Toaxonsimue MeTHINpyroIue
cpencTra BKIKOYaOT Metuniionua, DMF-DMA.

Coenunenus popmyibl (IV) MOXKHO NOTYYHTh, HATPUMEP, TOCPEICTBOM MPOBEACHHUS

peakuuu coenrHenust hopmysl (V),

V),
rac 1{1 SABJIICTCA TaKUM, KaK ONIPEACIICHO B .]'II'O6OM N3 BAPHUAHTOB OCYIICCTBJICHNUA B JAHHOM
IIOKYMEHTE,
R* npencrasusier co6oit BOXOPOL; U
X mpencrasisieT COO0M yXOISIIYIO TPYyHIy (Harpumep, aToM Hona, Opoma, XJiopa uiu

TpudnatHyo rpymnmny), ¢ audperundocdopunazunom (DPPA).
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Peakuinto MOKHO MPOBOANTD B CTAHAAPTHBIX YCIOBHUAX, XOPOIIO U3BECTHBIX
CIELIMAINCTaM B JAHHOM 00JIaCTH TEXHUKH, Hanpumep, ¢ npumenenneM DPPA | tpustunamuHa,
THF, HarpeBanusi ¢ 0OpaTHBIM XOJOAUIBHUKOM.

CrnenosarenbHo, coenuHenust popmyin (IV) u (V) npumMeHnMBI B Ka4ecTBe
IPOMEXKYTOYHBIX COEIMHEHUI ITPU TOJyYeHNH coequHeHni ¢popmyel (I) u npenycmarpusaroT
JOTIOJIHUTENbHBIN BApPHAHT OCYLIECTBIICHHUS.

Coenunenust popmyt (IV) u (V) MOKHO MOJTy4aTh MOCPEACTBOM CIIOCOOOB,
AHAJIOTHYHBIX cr1ocobaM, moka3aHHbIM B paszaene "Ilpumepsr”.

Coenunenune ¢opmysl (I1I) MOKHO MONTy4aTh, HAPUMEP, MOCPEICTBOM POBENEHHS
peakumy coenuneHust Gopmydsl (VI),

A3—,A2\ /|\1
|

(VD, N
rae Al, A’ u A’ sBisores
TAaKMMH, KaK ONpeNeIeHo B O2N
1000M U3 BAPHAHTOB
OCYIIECTBIIEHHSI B JAHHOM JJOKYMEHTE, C BOCCTAHABJIMBAIOLINM cpeacTtBoM. ITonxonsimue
BOCCTaHaBnuBaromue cpencraa BkmoyaroT 10% Pd/C u Bogopon, 10% Pd/C u popmuar
AMMOHUSL, JKeNe30/XJIOPHI AMMOHHS.

Coenunenue gopmysl (I1I) Takke MOKHO MONy4YaTh, HAPUMED, TOCPEACTBOM

npoBeneHus peakiu coearnenus: popmyel (VII):

2
|
N
X
(VID),

roe A', A” i A’ SBNAIOTCS TAKMMHU, KK OMPEIEICHO B IE0GOM U3 BAPHAHTOB OCYILIECTBIICHHS B
TaHHOM JJOKYMEHTE, H X MPEACTaBIsAeT COO0H yXOAIIYIO rpymiy (Hanpumep, aToM OpoMa Hitn
xJopa i TpuduaTHyro rpymnmny). [IpenMymecTBeHHO peakiio MPOBOAAT B IMOAXOISAIIEM
pactBopurene (Hanpumep 1,4-aMOKCaHe) B IPUCYTCTBUH OCHOBAHMS (HAIIPUMED, mpent-
OyTOokcHaa HaTPUsl) U SKBUBAJIEHTA aMHUHA (HarpuMep OeH30()€HOHUMIHA) 1 He00sA3aTEeNbHO B

MPUCYTCTBUH MOAXOIALIETO KaTanu3aropa (Hampumep,
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Tpuc(aubeH3mIMaeHaeToH )nunauiaaus) u gurasaa (BINAP) npu nogxozsimeli temneparype
(Harpumep, Temnepatype B quanasoHe npudamsurensHo 80-100°C).
Coenunenne Gopmysl (11I) Takke MOKHO MOSTyHaTh, HAIIPUMEP, TOCPEICTBOM

npoBeneHus peakiuu coequnenus: popmysl (VIII):

o

PG

(VIID),

roe A', A’ u A’ BISIOTCS TAKMMH, KK ONPEIEIEHO B IOOOM U3 BAPHAHTOB OCYIIECTBICHNS B
TaHHOM JOKyMeHTe, a PG npencrasiser coOoii MoAXOIAIIYIO 3aIIUTHYIO TPYIINY, HAIPHMED
BOC unu 6enzodpenornmun. [IpenMyecTBEHHO PEAKIIUIO MPOBOIAT B MOIXOASIIEM
pactBopuresie (HalpuMep, METAHOJIE) B IPUCYTCTBUH KUCIIOTHI (COSTHON KUCIIOTHI) TIPU
NOAXOAALIEH TemMIiepaType (Hanpumep, TeMrepaTtype B auanazoHe npuonmusurensao 20°C).

Coenunenus ¢popmyn (III), (VI), (VII) u (VIII) MoxHO mony4yaTh NOCPEACTBOM
croco0OB, aHATIOTHYHBIX CrIoco0aM, IoKa3zaHHbIM B paszaene "[Ipumepsr”.

byner noHATHO, 4TO ONpeeNeHHbIe 3aMECTUTENN U3 Pa3INYHBIX 3aMECTUTENEH B KOJIbLIE
B COEUHEHMSIX 110 HACTOSIEMY H300pETEeHHIO MOKHO BBOJUTD IIOCPEICTBOM CTaHIAPTHBIX
peakLuii 3aMeleHNs] B apOMAaTUYECKOM sIJIpe WM MOJY4YUTh MOCPEACTBOM TPAJULIMOHHBIX
mMonupukamii (yHKIHOHAIBHBIX TPYIII JUOO0 10, THOO HEMOCPEACTBEHHO MOCIIE YITOMSHYThIX
BBILIE CIIOCOOOB, U, B CBS3H C 3THM, OHHU BKJIFOYEHBI B ACMIEKT HACTOALIETO N300pETeHus],
oTHOCALIMICS K criocoOy. Hanpumep, coenunenus ¢popmyosl (I) MoskHO mpeBpainath B
JOTIOJTHUTENbHBIE coeuHeHust popmybl (I) mocpencTBOM CTaHAAPTHBIX PEAKIMNA 3aMEIIEHHS B
apOMaTUYECKOM SIIPE I MOCPEICTBOM TPAJIULIMOHHBIX MOAUGUKALNI (PyHKIIHOHAIBHBIX
rpymm. Takue peakuu 1 MOAN(HUKALNY BKIIOYAOT, HATPUMED, BBEICHUE 3aMECTUTEIS
MOCPEICTBOM PEAKLIMH 3aMEIICHUS] B ApOMATHUECKOM SIPEe, BOCCTAHOBJICHUE 3aMECTUTENEH,
ANKWJIMPOBAHNE 3aMECTUTEINEH 1 OKUCIIEHHE 3aMecTuTeNell. PeareHTrl 1 yCIIOBHsI peakiiy st
TAKHX MPOLEAYP XOPOIIO U3BECTHBI B 00acTH XUMHUU. KOHKpETHBIE TPUMEPHI PEaKIIHA
3aMELICHUs] B ApOMATHUECKOM SIApe BKIFOUAIOT BBEACHNUE HUTPOTPYIIIEI C TPUMEHEHHEM
KOHLIEHTPUPOBAHHOMN a30THOM KUCJIOTHI, BBEIEHHE AIlIMJIbHON TPYIIIBI C IPUMEHEHHEM,
HampuMep, alIraIOreHUIa U KUCIOThI JIblonca (Takoi Kak TPUXJIOPUA aTFOMHHUS) B YCIOBHSX

no @punemo-Kpadrey, BBeaeHNe aqKUIbHON MPYIBI C MIPUMEHEHHEM aJIKUITaJOTeHI1a U
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KHUCJIOTHI JIbtonca (Takol Kak TPUXJIOPUA aTFOMUHHUS) B yCJIoBusX o @punento-Kpadrey u
BBEJICHUE TPYIIIBL, IPECTABISAIOLIeH co0oi ranoreH. KonkpeTHble nmpumepsl MOAUpUKALMNA
BKJIFOYAIOT BOCCTAHOBJIEHUE HUTPOTPYIIIBI 10 AMUHOTPYIIIIBI, HATIPUMED, ITyTEM
KaTaJIMTUYECKOTO THAPUPOBAHUS C HUKEJIEBBIM KaTAIN3aTOPOM MIIH 0OpabOTKH JKeNe30M B
IPUCYTCTBUH XJIOPUCTOBOJOPOJHON KUCIIOTHI IPH HATPEBAHUU; OKHCIIEHUE aJIKUITHO 110
ANKWICYTb()MHMIIA WK ATTKUIICYIbGOHMIIA.

Takske OyneT MOHSITHO, YTO B HEKOTOPBIX U3 PEAKLUH, YIIOMSHYTHIX B JAHHOM
JTOKYMEHTE, MOJKET ObITh HEOOXOTUMO/3KENATENIbHO 3N TUTD JIFOObIE YyBCTBUTENIbHBIE TPYIIITBI
B coennHeHMsxX. Ciyuan, KOrJa 3amuTa BJsieTCss HEOOXOIMMOMN WITH JKEJIaTebHOMN U
MOJX OZISALITNE CIIOCOOBI 3aIUTHI U3BECTHBI CIIEIUAINCTAM B TAHHOW O0JIACTH TEXHHKH.
TpaauLMOHHBIE 3AIIUTHBIE TPYIITBI MOXKHO MPUMEHSTh B COOTBETCTBHH CO CTAHAAPTHON
npaktukoit (ans mwumoctpaunu cMm. T.W. Green, Protective Groups in Organic Synthesis, John
Wiley and Sons, 1991). Takum 00pa3om, ecii peareHThbl BKJIOYA0T TAKHUE TPYIIbI, KAK aMHHO,
KapOOKCH WMJIM THAPOKCH, B HEKOTOPBIX M3 PEAKIHH, YIOMSHYTHIX B TAHHOM JIOKYMEHTE, MOXKET
OBITh JKeJIaTeNIbHOM 3aInTa TAHHOMN TPYIIIIHL.

Coenunenus ¢popmy (1), (ID) u (III) u moOble MPpOMEKyTOUHBIE COENUHEHMS,
NpUMEHSIEMbIE IS UX TOJYYEHHUs, MOXKHO TOJTy4aTh IIOCPEACTBOM CIIOCOOOB, aHAJIOTHYHBIX

crioco0am, oka3aHHbIM B pasnene "[Ipumepsr”.

buonornueckue aHaIM3bI

Jst u3mepenust 3ppexToB coenHEHNH, ONMCAHHBIX B JAHHOM JJOKYMEHTE, IIPOBOIMIIN
CJIEAYIOLIME aHAJTU3bI. &) aHAJIU3 aKTUBHOCTHU B oTHOIIEeHUH (hepmenta DNAPK; b) ananus
aktuBHOCTH B oTHOIIeHNH DNAPK B knerkax. [Ipu onmcanuu aHanu30B B LEIOM
MOZIPA3yMEBAETCs CIEAYIOLIEE.

i. Tlpumensnu cnenyromue cokpamienus; DMSO = qumeruncynsdpokcun, DTT =
autnorpeuton; EDTA = stunennuamunterpaykcycHas kucinora, TR-FRET =
BpeMsipa3pelIeHHbIH (JIyopeceHTHBIN HHIYKTHBHO-PE30HAHCHBIN MIEPEHOC SHEPTHH,
ATP = apenosunrpudocdar, DTT = nutnorpenron, JIHK = nezoxcnpudoHykIeHHOBAs
kucnora, HEPES = (2-runpokcustin)- 1 -munepaznH3TaHCYIb()OHOBAST KUCIIOTA.

ii. 3nauenne ICsy mpeacTaBIsUIO KOHIEHTPALUIO TECTUPYEMOI'0 COETMHEHHSI, KOTOPast

obecrieunBaia MHrHOUpPOBaHUE OMONIOTHIECKOI akTUBHOCTH Ha 50%.

Ananus: a) AHanu3 aktuBHOCTH B oTHOIeHNH ¢pepmenTta DNAPK (¢pepment DNA-PK)
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WHrubnpyromyro akTUBHOCTD coennHeHni B oTHomeHnn DNAPK onpenemnsinu
nocpencrsoM TR-FRET, u3mepsiroiero npespalieHue nenTuaHoro cyocrpara ¢
¢ayopecLeHTHOIN MeTKOI B pocopunupoBansblil mpoaykT. IlenTunHeiii cyderpar ¢
¢ayopecuenTHO! MeTko# npuobpetanu y Thermo Fisher Scientific. 12-roueunbie kpuBbie
3aBHCUMOCTH KOHIIEHTPALHS COENUHEHNA—OTBET C MOTYJorapiu(pMU4ecKol mKanoi npu
MakcumanbHON koHIeHTpauuu 100 MxM nosydanu 3a cuet 10 MM HCXOIHBIX pacTBOPOB
coepunHeHus, comoobmmusupoBanHoro B DMSO, ¢ npumenenuem Echo 555 (Labceyte Inc.,
Cannueiin, Kanudopuust). Bce anamu3sbl npoBoauin B 1536-1yHOUHBIX OeNbIX MJIaHIIETaX
Greiner ¢ MabiM oobemoM J1yHOK (Greiner Bio-One, BenukoOpuTanusi) B 0011eM peakiIHOHHOM
o0bpeme 3 MKJI U ipu KOHEYHOH KoHeHTpauuu 1% (00./06.) DMSO. ®@epmeHTsI 1 cyOCcTpaThl
100aBJISLIIH TTO OTAENBHOCTH B IJIAHIIETHI C COSAMHEHUSIMU U HHKYOHPOBAJIN MPH KOMHATHON
TeMmepaType. 3aTeM KHHA3HYI0 PEaKIHI0 FACHIIN IyTeM 100aBISHHS 3 MKJI OCTaHABIMBAIOIIETO
Oydepa. [Tocrne OCTAaHOBKM peakLMi AHAJTUTHYECKHE TUIAHIIETH CYUTBIBAJIN C TPUMEHEHHEM
BMG Pherastar. 3nauenust ICsy paccunuThiBaIM ¢ IPUMEHEHHEM NTPOTPAMMHOI0 0OeCTIeueHus
Genedata Screener® (Genedata, Inc., basens, [IIBefinapus).

ITonropasmepHhbiil 6enok DNAPK denoseka ountnanu u3 3kcTpakta kietok Hela
nocpencTBoM HoHHoro oomena. CHauana 6einok DNAPK nnkyOupoBanu ¢ coenuHeHHEM B
TedyeHue 30 MUHYT IPU KOMHATHOH TeMneparype B peaklinoHHoM Oydepe (50 MM Hepes,
pH 7,5, 0,01% Br1j-35, 10 MM MgCl,, 1 MM EGTA, 1 MM DTT, 2 mxr/mn IHK, BeigeneHHOM
U3 TUMyCa TeJIeHKa). 3aTeM HHULUUPOBAIH pPeakito myreM nodasienust ATP u nenruaHOro
cyoctpara ¢ payopecuentroit metkol (payopecuenn-EPPLSQEAFADLWKK, Thermo Fisher
Scientific). Kunasnyro peaxuuio (18 MmxkM ATP, 35 nM DNAPK, 1,6 MkM nenTuaHOro
cyOctpara) racuiu 4epe3 40 MUHYT myTeM H00aBJIeHHs 3 MKJI OCTaHaBJIMBaroIIero oydepa
(20 MM Tris, pH 7.5, 0,02% a3una natpusi, 0,01% Nonidet-P40, 20 MmxM EDTA, 4 aM
medeHHoro Tb anturena k pocdo-p53 [SerlS]. PeakunoHHy0 cMeCh HHKYOUPOBAJIU B TEUEHUE
JOTIOJTHUTEIPHOTO Yaca U TUIaHIIeThl cuuThiBain Ha BMG Pherastar.

JlanHble aHanM3UpoBaU 1 3HaYeHUs ICsy pacCUUTHIBAIM C IPUMEHEHHUEM ITPOrPAMMHOTO
obecnieuenns Genedata Screener® (Genedata, Inc., bazens, IlIeetinapus). 3Hauenus plCsg
PaCCUYMUTHIBAIIN KaK OTPULIATENbHBIN JIoraprupM MOIAPHONH KOHLIEHTPALIH COSMHEHUS,
HeoOxomumon st S0% CHIKEHUS] H3MEPSIEMOT'O OTBETA.

b) Anamu3 aktuBHOCTH B oTHOWeHNH pepmeHTa DNAPK B kierkax (DNA-PK B
KJIETKAX)

Coenunenus mu DMSO (qumernicynb(OKCHA) OTMEPSIIN U3 UCXOIHBIX IIJIAHIIETOB,

cozepskammnx coequHeHusi ¢ konuentpauuei 10 MM B 100% (06./06.) DM SO unu 100% DMSO,
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HETIOCPEACTBEHHO B AHAJMTUYECKHE TUIAHIIETHI C KJIETKAMU C IPUMEHEHUEM aKyCTHYECKOTO
nosupyromero ycrpoiicrsa Echo 555 (Labeyte Inc™). MicxomHbie pacTBOpbI COSAMHEHHIH C
kKoHueHTparueit 10 MM paszbasisinu B cootHouenuu 1:100 ¢ mpuMeHeHneM 1o3aTopa ais
xuakocrerd Agilent VPrep ¢ 96-kaHanbHOH rojioBKO#H ¢ GUKCHPOBAHHBIMI HAKOHEYHHKAMU
(Agilent Technologies, Canta-Knapa, KanudopHust) ¢ mosydeHneM deTbipex MpOoMeKyTOUHBIX
pazbasnenuti (10 MM, 100 MxM, 1 MxM, 10 HM). 3aTeM HaHHBIN TUIAHIIET C IPOMEXKYTOUYHBIMHU
pazbaBnenusiMu B cootHouenuu 1:100 nmpumeHnsu st otmMepuBanust coenuHennii 1 DM SO ¢
nomMoInelo Echo HemocpeaCTBEHHO B MUIAHIIETHI C KJIETKAMH B AMANA30HE 103 JJIs OJay4eHus 12
touek Ha rpaduke (30, 10, 3,125, 1,25, 0,3, 0,1, 0,03125, 0,0125, 0,003, 0,001, 0,0003125,
0,00003 mMxM), uToObI paccuntaTh 3Ha4YeHus1 [Csy coeqMHEeHHI, IPU 3TOM 00IIasi KOHIIEHTPALIHSI
DMSO B anammze cocrassuia 0,3% (06./00.).

ELISA-anamu3 B otHomennn DNAPK Ha kieTkax npoBOAWIN ¢ TOMOLIBIO JINHUU
kyetok A549. Knerku A549 kynbTHBUPOBANIN B Cpefie ISl KYJIbTUBUPOBAaHUS KIIETOK,
cocrositieit u3 MEM-F12 (muanmanbnas nurarensHast cpena F12, Sigma Ne D6421), 10%
(oOBeM/00beM) eTanbHOH TensTubeit ChIBOPOTKH U 1% (00BpemM/00bem) 200 MM L-rimyramuHa.
ITocne cObopa ki1eTku OTMEepUBaH B uepHble 384-1yHouHble miaHmeTsl Costar (Ne 3712,
Corning) ¢ monyuenuem 15000 kneTok Ha IyHKY B 00uieM oObeme 40 MKJI Cpenpl st
KYJIbTUBHPOBAHUS KJIETOK M MHKYOHpPOBaJIN Ha MPOTsDKEHUN HOuH 1pH 37°C, OTHOCUTEBHOM
BiaxkHOCTH 90% u 5% CO, B poranonHoM nHkyo6arope. ITonHocThio uepHble 384-1yHOUHBIE
rianmetsl Greiner 781077 anst ELISA ¢ BBICOKOIT CTENEHBIO CBSA3bIBAHUS ITOKPBIBAJIH C
nomobko 0,5 mxr/mi antutena kK DNAPK (Abcam Ne ab1832) B PBS/A Ha npoTskeHHH HOUH
npu 4°C. Ha cnenyromuii nens mnanmets! Greiner st ELISA npomsiBanu 3x ¢ momornsio PBS-
T u 6nokupoanu ¢ nomoursio 3% BSA/PBS B Teuenne ~2 4 nepen AONOJHUTEIBHOM 3X
POMBIBKOI1 ¢ momoreio PBS-T.

TecTupyemblie COSTMHEHHUS U STAJIOHHbIE KOHTPOJIH JO3HPOBAJIH HEMOCPEICTBEHHO B
TUIAHIIETHI C KJIETKAMH ¢ IPUMEHEHHEM aKyCTHUECKOro JO3HpYIoLero ycrporictsa Labeyte
Echo 555. 3arem nnanmeTs! ¢ kieTkamu nHKyOupoBanu B Tederne 1 4 npu 37°C o obpadotku
no3oit obnmydenust 8 I'p (XRAD 320, Beicota crona 65). Kinerkn HHKyOHpOBasiu B TEUCHHUE €1IIe
1 4 mepen yaaneHneM cpeabl 1Tl KyJIbTUBUPOBAHUS KieToK. bydep mis nusuca (cobcTBeHHOTO
MPUTOTOBJICHHSI ¢ JoOaBIeHHEM TabJIETOK CO CMEChI0 MHTMOUTOPOB mpoTeas, Roche Ne
04693116001, u Tabnerox ¢ narnouTopoM ocdarassr, Roche Ne 04906837001) ormepuBanu u3
pacdera 25 MKJI/JTyHKa | IU1aHLIeTs nHKyOuposanu npu 4°C B redenne 30 muH. Knerounsie

au3aTel (20 MKJI/TyHKA) EPEeHOCUITH B MOKPBIThIe anTuTesioM K DNAPK mnanmerst st ELISA
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¢ mpuMeHeHueM riaTdopmel 1u1st no3uposanus xkunkoctu CyBio Felix, n mnanmerst st ELISA
uHKyOupoBanu npu 4°C Ha NPOTSKEHUH HOUH.

Ha cnenyromuii nens nunanmets! 15151 ELISA npomsianu 3x ¢ nomounepto PBS-T u B Hux
ormepsuu antuTeno K pS2056-DNAPK cobersennoro npurorosnenus (0,5 Mxr/mi B 3%
BSA/PBS) u3 pacuera 20 mxu/nyHka. [InanHmersl HHKyOUpPOBAJIM C AaHTHTEJIOM B T€YEHHE 2 U
NpYU KOMHATHOU TemriepaTtype (K. T.) mepen 3X npoMbiBKoii ¢ momorbio PBS-T. Bropuunoe
AHTHTEJNIO KO3bI K KpOJIMKY, KoHbtorupoBanHoe ¢ HRP (pas6asnenue 1:2000 B 3% BSA/PBS,;
Cell Signaling Ne 7074) ormepsinu u3 pacuera 20 MKJI/JIYHKA U TUIAHIIETHI HHKYOUPOBAJIU TIPU
K. T. B TedeHue | 4 nepen 3x npombiBKo# ¢ moMoinbsio PBS-T.

Pabouwnii pacteop cydcrpara QuantaBlu (Thermo Scientific Ne 15169, npuroroBiieHHbI#H
B COOTBETCTBHH C HHCTPYKLUEH MPOU3BOAUTEIST) OTMEPSUTH U3 pacdera 20 MKII/JTyHKA U
TUTAHIIEThl MHKYOMPOBAJIH MPH K. T. B TeUeHHUE | 4 mepen AabHeHIITNM OTMEPHBAHUEM
20 MKJI/TyHKa ocTaHaBiuBaromero pactsopa QuantaBlu, npenocrasnenHoro B Habope (Thermo
Scientific Ne 15169). UnTeHCUBHOCTD (hJTyOpECLIEHIINH OTAENbHBIX JIYHOK ONPEAEIsUIN C
npuMeHeHreM manmer-puaepa PerkinElmer EnVision.

JanHble aHanmu3upoBanu u 3HadeHus1 ICs) pacCUnThIBAIN ¢ IPUMEHEHHEM MPOrPAMMHOTO
obecrnieuenust Genedata Screener® (Genedata, Inc., basens, lIseitnapust). 3Hauenus plCsy
PacCUMUTHIBAIN KaK OTPULIATENbHBIN JIorapupM MOJIAPHONH KOHLIEHTPALIMH COSAMHEHUS,
HeoOxoxumo it 50% CHIDKEHHS] H3MEPSIEMOT0 OTBETA.

c¢) ®epmenTHbIii ananus ¢ TTK

WHrubupyromyo  akTHUBHOCTh coeauHeHnid B ortHomenun TTK — ompenemsuiun
NOCPECTBOM aHANM3a CBsI3bIBAHUS KHHA3bl C wucronp3oBanneM Eu LanthaScreen®,
ocymecteisiemoro B ThermoFisher Scientific kak 4yacTh MX OMOXUMHUYECKOTO CEpBHCA aHAJH3A
npoduns kuHa3z SelectScreen®. dopmar aHamM3a CBSI3BIBAHUS KHMHA3BI ¢ MCIOJIb30BaHHEeM Eu
LanthaScreen® npenycmarpuBaer cBsi3biBaHue KoHbIOTaTa ¢ Alexa Fluor® mmm "rpeiicepa" ¢
KHMHA30#, KOTOpoe OOHapyKMBArOT 3a cuer nodaBieHuss Eu-Me4eHHOro aHTuUTeNa K METKE.
Ces3piBaHMe Tpeiicepa U aHTUTeNA ¢ KMHa30M NMpUBOAUT K BeicokoMy ypoBHIO FRET, B TO ke
BpeMs1 BBITECHEHHE Tpelicepa HHruouropom kuHasel npusoauT k yrpare FRET. Yposens FRET,
U3MEPEHHBIN B aHAIN3€E, PUMEHSIFOT JUIsl OTIPEEICHHUS CBSI3bIBAHUS COSIMHEHUS.

10-ToueuHbIe KPUBbIE 3aBUCUMOCTH KOHLIEHTPALIUSA—OTBET JUJIsl TPEXKPATHBIX Pa3BEICHUN
COEIMHEHMs] ¢ MaKCUMalbHOU KOHUeHTpauuen 10 MM nonywamu 3a cyer 10 MM ucXogHBIX
pPacTBOPOB CoenuHeHws, comobmm3upoanHoro B DMSO. Bce ananm3pl mpoBOoauin B OeJbIX
384-nynounbix mianmerax Greiner ¢ mManbiM oObeMoM JyHOK (Ne mo kat. 784207, Greiner) B

ofmeM peakuroHHOM oObeMe 16 MK W mpu KoHewHOH KoHueHtpauuu 1% (06./06.) DMSO.
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3,84 Mk Oydepa mis xunasel (50 MM HEPES, pH 7,5, 0,01% BRIJ-35, 10 MM MgCl,, 1 MM
EGTA), 8 mxn 2x cmecu kuHaza/aHtureno (koHeuHble koHueHtpauun 5 HM TTK, 2 sM Eu-
meueHHoro antutena k GST, mpurorosneHHsie B Oydepe st kuHasbl) U 4 MKJ 4X pacTBOpa
Tpelicepa, medeHHoro metkoi AlexaFluor® (xoneunsle xonuentpamuu 30 HM Tpeticepa 236,
NpUroTOBIeHHOro B Oydepe ansd KuHA3bl) M00ABJISIM NO OTAEIBHOCTH B IUIAHIIETHI C
COENIMHEHUSIMH, TIOMEIIaJM Ha BCTPsXUBAaTeNb i IUiaHmeToB Ha 30 cek., W 3areMm
UHKYOUpOBau B TeueHre 60 MUH. MPU KOMHATHOH Temreparype. 3aTeM IJIaHLIEThl CYUTHIBAIIH
C TMpUMEHEHHWeM IUIaHLIeT-puaepa s Busyanusauuu Quyopecuenumnu. 3Hadenust ICsg
paccuMThIBAIM ¢ NpuUMeHeHueM nporpammuoro obecmedenuss XLfit (IDBS Ltd, Cyppei,
BenukoOpuranusi) ¢ anmpokcumauuedi KpuBoii mox wmozenb Homep 205 (Mmogmens
CUTMOMJAJIbHBIX KPUBBIX J1032-OTBET).

d) ®epmenTHbIe aHamu3bl ¢ Aurora-A, Aurora-B, JAK1, JAK2, JAK3

Wurubupyromyro aktuBHOCTh coenuHennii B otHomennn AURKA, AURKB, JAKI,
JAK2 u JAK3 onpenensin B ananmuzax Z'-LYTE®, ocymectisemerx ThermoFisher Scientific
KaK 4acTh MX OHOXMMHYECKOro cepBuca aHanmm3a mnpodmns kunHa3 SelectScreen®. dopmar
onoxummueckoro ananusa Z -LYTE® npeagycmarpuBaer ¢popMaT Ha OCHOBE (hIyOPECLEHIUH C
CONpPSDKEHHBIM ~ ()EPMEHTOM, H OH OCHOBAaH Ha  pa3jMYHOW  YYBCTBUTEJIbHOCTH
dbochopunmnpoBaHbix U HePOCHOPHIMPOBAHHBIX  MENTHAOB K  MPOTEOJUTHUECKOMY
pacmerennto. Ilentunneiii cyOcTpat metutcs AByMs ¢uyopodopaMu, 1Mo OAHOMY Ha KaXXA0M
KOHIIe, KOTOpble coCTaBisIIOT napy Ayt FRET. B nepBuuHOl peakuun KuHa3a NepeHOCUT raMMa-
dochar ATP Ha onMH TUPO3UHOBBIN, CEPUHOBBIN M TPEOHUHOBBIN OCTATOK B CHHTETUYECKOM
FRET-nenrune. Bo BTOpU4YHON peakiuu caiT-crienudpuyeckass IpoTeasa pacro3HaeT u
pacwerisier Hedochopunupoanubie FRET-nentunbl. ®@ochopunuposanne FRET-nentumos
NOJABJISIET PACIIEIUIEHUE IMOJ JEHCTBHEM MPOSBILSIIOLIETO0 peareHra. PaciierieHne Hapymaer
FRET wmexny nOHOpHbIMH (T.€. KyMapuHOM) M aKLenTOpHbIMU (T.e. (uyopecuenHom)
¢dayopodopamun Ha FRET-menTune, B To e BpeMsl HepacuieryieHHble (ochopumpoBaHHbIE
FRET-nentuabsr coxpasstor FRET. Jlns KOJMYECTBEHHOrO OLIEHKU MPOTEKAHUS pPEaKLUU
NPUMEHSUTH METOJ] OTHOLIEHHH, KOTOPBIH PacCYUTHIBAECT OTHOIIECHHE (OTHOIICHHE W3yYEeHHUIN)
U3JIyYEHUS JOHOPA K M3JIyUEHHUIO aKLEenTopa nocie Bo30yKaeHus TOHOpHOTro ¢uryopodopa npu
400 uam. Kak paciwemieHHsle, Tak U HepaciieruieHHble FRET-nentuabl BIHUAIOT HA CUTHANBI
¢dayopecueHIIMM M, CIIEOBATENbHO, Ha OTHOIIEHHE H3NydeHnid. Ha OCHOBaHMM OTHOIIEHHS
U3JIy4eHUI MOXKHO paccuuTath creneHb ¢ochopunmuposanuss FRET-nentuma. OtHOmenne

usnydeHnii Oymer ocraBatbest HuskuM, eciu  FRET-nentun  ¢ocdopmmuposan  (T. e.
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UHruOMpOBaHHWE KWHA3bl OTCYTCTBYeT), W Oynmer BbicokuM, ecnn FRET-mentun He
dochopunmposas (T. €. IPOUCXOAUT UHTHOMPOBAHNE KIHA3HI).

10-ToueuHble KPUBbIE 3aBUCUMOCTH KOHIIEHTPALUSA—OTBET JIJIsl TPEXKPATHBIX Pa3BeIeHUI
COEMHEHHs] C MakcuManbHON KoHUeHTpauuenn 10 MxkM nonyuanu 3a cuer 10 MM ucxomHbIx
pPacTBOPOB COeMUHEHUs1, coMoOmmu3nposanHoro B DMSO. Bce aHamu3bl MpOBOIMIM B YEPHBIX
384-nyHounbix ruiaHmerax Corning ¢ ManbiM  00bEMOM JIYHOK C  HECBSI3bIBAIOIIEH
noBepxHOCThIO (Ne mo kat. 4514, Corning) B o0mem peakiuoHHOM oObeme 10 MK U mpu
KOHeuHOH KoHueHTpauuu 1% (006./06.) DMSO. 2,4 mxn Oydepa nnst kunasel (50 MM HEPES,
pH 7,5, 0,01% BRIJ-35, 10 MM MgCl,, 1 MM EGTA), 5 Mkn 2X cMecH MNenTua/KuHasa
(monpoOHO yKa3aHO HUKE T KAKAOH KuHa3bl) U 2,5 Mk 4x pactBopa ATP (mpurorosieHHOro
B Oydepe nist KuHa3bl) 10OABISUTN 1O OTAEIBPHOCTH B IJIAHIIETHI C COEAMHEHUSMH, MTOMELIAIIH
Ha BCTPSIXMBATENb JJIS TUIAHIIETOB Ha 30 CeK. M 3aTeM WHKyOupoBaiu B TeueHHe 60 MUH. Tpu
KOMHATHOW TemIeparype. 3areM KHHA3HYI0 pEakIHI0 TacHJId TyTeM JOOaBJIEHHS S MKI
NPOSIBIISIIONIETO  peareHTa  (3amateHToBaHHOe  cpeactBo  ThermoFisher  Scientific).
AHanuTHYECKHE IUIAHLIETHl IMOMELIAJM Ha BCTPAXHUBATENb Ui IulaHmeroB Ha 30 cek,
UHKYOMpOBamy B TedeHHe ©O0 MMH. NPU KOMHATHOW TeMmepaType M 3aTeM CYHTBHIBAIU C
NpUMEHEeHHEM IUIAHLIeT-puaepa g Bmsyaiamsauuu  ¢uyopecueHuuu. 3HaueHus [Cs
paccuMThIBaIM € TNpuMeHeHueM nporpammHoro obOecneuenus XLfit (IDBS Ltd, Cyppe#,
BenukoOpuranusi) ¢ anmpokcuMmanmel KpuBod mox wmonenb Homep 205 (Monenb
CUTMOUJAJIbHBIX KPUBBIX J103a-0TBET).

Aurora A (AurA): roroBuin 2X cmecb AURKA (Aurora A)/Ser/Thr 01
(3amarenroBanHoe cpeactBo ThermoFisher Scientific) B 50 MM HEPES, pH 7,5, 0,01% BRIJ-
35, 10mM MgCl,, 1 MM EGTA. Koneunbie 10 Mki pacTBopa IUIi KHHA3HOH peakLMU
coctaBysia 15 HM AURKA (Aurora A), 2 MkM Ser/Thr 01 u 10 MmkM ATP (xaxx. Km) B 50 MM
HEPES, pH?7,5, 0,01% BRIJ-35, 10 MM MgCl,, 1 MM EGTA. Tlocne wuHKyOHpOBaHUS
KMHA3HOW peakuuu B TedeHue | yaca no0aBIsIn S MKI IPOSIBISIFOLIETO peareHTa B pa3OaBiIeHuN
1:4096.

Aurora B (AurB): roroBmm 2X cmecb AURKB (Aurora B)/Ser/Thr 01
(3amarenroBanHoe cpeactBo ThermoFisher Scientific) B 50 MM HEPES, pH 7,5, 0,01% BRIJ-
35, 10mM MgCl,, 1MM EGTA. Koneunble 10 Mk pacTBopa i1 KHHA3HOH peakmuu
cocrapisin 23 HEM AURKB (Aurora B), 2 MmxkM Ser/Thr 01 u 75 mkM ATP (xax. Km,
usmepennast 1yist ATP, cocrapnsier 81 mxM) B 50 MM HEPES, pH 7,5, 0,01% BRIJ-35, 10 MM
MgCl,, 1 MM EGTA. Ilocne nakyOupoBaHUs KMHA3HOW peakiuu B TeueHue | vaca noOaBisiu

5 MKJ pOsIBISIIOINEro peareHTa B paz0asnenuu 1:4096.
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JAKI1: roroBumu 2X cmech JAK1/Tyr 06 (3amatenroBanHoe cpenctBo ThermoFisher
Scientific) B 50 MM HEPES, pH 6,5, 0,01% BRIJ-35, 10 MM MgCl,, 1 MM EGTA, 0,02%
NaN3. Koneunsie 10 Mks1 pacTBOpa ajisi KMHa3HOW peakuuu coctasisiu 74 aM JAK1, 2 MmxM
Tyr 06 u 75 mxM ATP (xaxx. Km, usmepennas nnst ATP, cocrasnsier 87 mxM) B 50 MM HEPES,
pH 7,0, 0,01% BRIJ-35, 10 MM MgCl,, 1 MM EGTA, 0,01% NaN3. ITocne nHKyOupoBaHUs
KMHA3HOH peakuuu B TedeHue | uaca oOaBisuIi S MKJI MPOSIBISIIOLIETO peareHTa B pa30aBieHHH
1:128.

JAK2: roroBumu 2X cmech JAK2/Tyr 06 (3amatenroBanHoe cpenctBo ThermoFisher
Scientific) 8 50 MM HEPES, pH 7,5, 0,01% BRI1J-35, 10 MM MgCl,, 1 MM EGTA. Koneunsie
10 Mk pactBopa 1 kKuHa3HoH peakuuu coctasisiu 0,27 HM JAK2, 2 mxM Tyr 06 u 25 mxM
ATP (xax. Km, usmepennas anst ATP, cocrasnsier 31 mxM) B 50 MM HEPES, pH 7,5, 0,01%
BRI1J-35, 10 MM MgCl,, 1 MM EGTA. Ilocne nHKyOMpOBaHUSI KMHA3HOH PEaKUUU B TEUEHHE
1 yaca mobaBnsM S5 MKJI IPOSIBISIFOIIETO peareHTa B pa3dasnennu 1:128.

JAKS3: roroBunmu 2X cmech JAK3/Tyr 06 (3amatenroBanHoe cpenctBo ThermoFisher
Scientific) 8 50 MM HEPES, pH 7,5, 0,01% BR1J-35, 10 MM MgCl,, 1 MM EGTA. Koneunsie
10 MKJI peakLIMOHHOTO pacTBOpa ¢ kMHa30u cocrosnu u3 2,4 HM JAK3, 2 MxM Tyr 06 u 10 MM
ATP (xax. Km, usmepennas nns ATP, cocrasister 14 mxM) B 50 MM HEPES ¢ pH 7.5, 0,01%
BRIJ-35, 10 MM MgCl,, 1 MM EGTA. Ilocne nHkyOUpOBaHUSI KMHA3HON PEAKLUU B TEUEHHE
1 yaca noGapsIM 5 MKJI IPOSIBIISIIOIIETO peareHTa B pa3dasnenun 1:128.

ITpuMepsl TECTHPOBANN B BbIIIEYKA3aHHBIX aHAIN3aX U HAOIIOANN CIEAYIOIINE TAHHBIS
(moxa3aHHBIE TaHHbIE TIPEICTABILIIOT CO00i cpennee apupmerndeckoe 3HaueHui pICs,

HaOJII01aeMBbIX B IBYX WJIH 0OJiee SKCIIEPUMEHTAX ).

pICS50 pIC50
1CS50 1CS50 1C50 1C50
AJst Aas pICS0 P P P P pIC50
AJIsA AJIs1 A A
Tpuv | pepmen | DNA- ) ans (¢epmen | pepmen | pepmen | pepmen A
ep Ta PKs ¢epmen P P P P ¢epmen
DNA- kiaerk | ta TTK @ @ @ a Ta AurB
JAK1 JAK2 JAK3 AurA
PK ax
1 10,0 6,7 5,9 <5 <5,2 <5 <5 <5
2 9,8 7,3 5,8 <5 <5 <5 <5 <5
3 >10 7,2 5,4 <5 <5 <5 <5 <5
4 9,0 6,6 6,0 <5 <5 <5 <5 <5
5 9,1 7,0 5,3 <5 <5 <5 <5 <5
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6 >10 8,3 7.2 <5 <5 <5 <5 <5
7 >10 73 6,9 <5 <5 <5 <5 <5
8 >10 8,0 6,2 <5 <5 <5 <5 <5
9 >10 8,1 6,1 <5 <5 <5 <5,1 <5
10 >10 8,0 6,4 <5 <5 <5 <5 <5
11 9,8 7,7 6,4 <5 <5 <5 <5 <5
12 >10 7,7 6,3 <5 <5 <5 <5 <5
13 9,7 7.8 6,5 <5 <5 <5 <5 <5
14 >10 8,0 7,0 <5 <5 <5 <5 <5
15 >10 7,8 6,6 <5 <5 <5 <5 <5
16 >10 7,8 6,7 <5 <5 <5 <5 <5
17 >10 7,0 6,5 <5 <5 <5 <5 <5
18 9,6 73 5.8 <5 <5 <5 <5 <5
19 9,8 7,6 6,7 <5 <5 <5 <5 <5
20 10,0 7,7 6,4 <5 <5 <5 <5 <5
21 >10 7,8 6,4 <5 <5 <5 <5 <5
22 9,8 7,6 5,5 <5 <5 <5 <5 <5
23 9,4 7,2 5,9 <5 <5 <5 <5 <5
24 9,1 7,1 5,6 <5 <5 <5 <5 <5
25 9,7 7.4 6,2 <5 <5 <5 <5 <5
26 9,8 7.4 5.8 <5 <5 <5 <5 <5
27 >10 7,9 6,4 <5 <5 <5 <5 <5
28 >10 7,8 6,1 <5 <5 <5 5,3 <5
29 >10 7,6 6,4 <5 <5 <5 <5 <5
30 9,9 7,9 6,4 <5 <5 <5 <5 <5
31 9,9 7,6 5,9 <5 <5 <5 <5 <5
32 >10 7,7 5.8 <5 <5 <5 <5 <5
33 9,3 6,9 5,9 <5 <5 <5 <5 <5
34 >10 75 5,3 <5 <5 <5 <5 <5
35 >10 7.4 5,9 <5 <5 5.2 <5 <5
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36 9,7 75 6,0 <5 <5,1 <5 <5 <5
37 9,2 6,5 5,7 <5 <5 <5 <5 <5
38 8,0 5,5 <5,1 <5 <5 <5 <5 <5
39 9,0 7,1 5,4 <5 <5 <5 <5 <5
40 9,5 6,8 5.8 <5 <5 <5,1 <5 <5
41 8,6 6,2 <51 <5 <5 <5 <5 <5
42 8,9 6,5 <5,1 <5 <5 <5 <5 <5
43 7.8 5,7 <5 <5 <5 <5 <5 <5
44 8,5 6,7 <5,1 <5 <5 <5 <5 <5
45 9,2 7,0 5.2 <5 <5 <5 <5 <5
46 8,1 6,2 5.4 <5 <5 <5 <5 <5
47 9,0 6,7 5.8 <5 <5 <5 <5 <5
48 9,0 6,5 5,9 <5 <5 <5 <5 <5
49 8,8 6,6 5,7 <5 <5 <5 <5 <5
50 8,4 6,4 5.2 <5 <5 <5 <5 <5
51 >10 7,9 6,4 <5 <5 <5 <5 <5
52 9,3 7,0 5,6 <5 <5 <5,1 <5 <5

Ha ocHOBaHNYM M3MEPEHHBIX JaHHBIX MOXKHO YBUJIETD, UTO IPUMEPHI SIBJISIOTCS
unruouropamu DNA-PK, koTOpbIe CeleKTUBHBI B OTHOLIEHHH 3THX KOHKPETHBIX MULICHEH:
TTK, JAK1, JAK2, JAK3, Aurora A, Aurora B. CpaBaenue 3nauenuii pICsy mist pepmeHTOB
YKa3bIBA€T Ha TO, YTO MPUMEPBI XapaKTEPU3YIOTCS CENEKTUBHOCTBIO B OTHOIIEHNH DNA-PK,
KOTOpast MpeBbIIAeT Ha >2,5 log-eqMHHLBI TAKOBYIO B OTHOLIEHHH APYTHX MOKA3aHHBIX
MunieHen. 1o paBHseTcs >300-kpaTHOM CeleKTUBHOCTU Mexay 3HaueHusMu I1Cs.

Bbonee Toro, onpenenennbie nHruOUTOpbl DNA-PK dhopmyer (I) neMoHCTpUpYIOT
OnaronpusTHBII 00BEM pacripeneNeHus 1, KaK CIEeICTBHE, MOTYT XapaKTepHU30BaThCs Ooee
JUTHTE TbHBIM [IEPHOIOM ITOJTYBBIBEACHNS if2 Vivo, B 4aCTHOCTH, Korma R' mpencrasiser co6oi
OCHOBHYIO TPyIINy, HanpuMep, rae R' mpencrasmsier coboit TUPPOTHIMHIIT WITH THITEPHINHILL.
bonee nnutenbHBIN EPHOA MOMYBBIBEIEHUS O3HAYAET, YTO STH COSIUHEHHS MOTYT ObITh
NPUMEHHMMBI B CJIydae OINpPEeNIEHHbIX CLIeHaprueB KOMOMHUPOBAHHON TEepaIruu.

B tabnune D nokaszansl papMakOKHHETHYECKHE JaHHbIe i TpuMepoB 44 u 52. JlanHble

OBUIN MOJTy4EHbI HA OCHOBAHUH I1JIa3Mbl KPOBH, COOPaHHOM B mpezenax 24 4 nocie
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KPaTKOBPEMEHHOTO BBEACHUs 03bI coenuuenus popmyisl (I) mubo kpeicam nmuauu han/wistar,
100 cobakam nopozabl ourie. Kpeicam nuaun han/wistar BBonuim 103y: 1) npumepa 44 B Buze
a0 BHyTpuBeHHOMU 10361 1 MI/kr (100% nenonnsupoanHol Boasl ¢ pH, noBeneHHbIM 10 3,96
¢ nomoureio 1 M HCl), nu6o nepopanbroii 1o3el 5 mr/kr (5% DMSO0/95% SBE-B-CD (30%
Bec/00.) B Bozge ¢ pH, nosenenubM 1o 3,87 ¢ momompto 1 M HCI), unm i1) npumepa 52 B Buzne
1100 BHYTpHBEHHOMH 103bI 0,5 Mr/kr (5% DMS0/95% SBE-B-CD (30% Bec/00.) B Boze), 1100
nepopanbHoi 1o3bl 1 mr/kr (100% (0,5% HPMC/0,1% TWEEN B Bozxe)). Cobakam moposl
ourae BBOOUIM 103Y: 1) mpumepa 44 (DMSO/95% SBE-B-CD (30% Bec/00.) B Boxe mist 000ux
nyTeil BBeIeH s ) MO0 B BU/I€ BHYTPUBEHHON 103bI 0,5 Mr/kr, 1100 B BUIE MEPOPATBHOM N03bI
1 mr/kr, wm ii) npumepa 52 nmubo B Buae BHyTpUBEHHOH 10361 0,5 Mr/kr (5% DMS0O/95% SBE-
B-CD (30% Bec/00.) B Boze), tub0 B BHe niepopaibHoit no3bl 1 mr/kr (100% (0,5%
HPMC/0,1% TWEEN B Boze)).

Tabauna D
IIpumep 44 IIpumep 52
OTtpeannbie PK-
NMOKA3aTeJIH Y
KPbICHI:
kspenc (CL) 13 my/mun/kr 12,2 mu/Mun/kr
00BeM
3,4 a/xr 1,65 n/kr
pacnpenenenus (V)
tY2 s mepopanbHON
394 3,64
JTO3BbI
tV2 nnst
434 464
BHYTPUBEHHO! 1035l
OTtpenbnbie PK-
MOKA3aTeJH y
cobaku:
xkimpenc (CL) 7,5 mu/MuH/KT 16 mu/mus/KT
o0BeM
7,8 a/xr 5,4 n/kr
pacnpenenenus (V)
tV2 nys nepopanbHOR
HE OIpPEAEIICHO 6,34
JIO3BI
tV2 nns
154 6,24
BHYTPUBEHHOM 103bI
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CoenuHeHus: MOTYT OBITh JOMOJHUTENBHO BHIOPAHBI HA OCHOBE JOMOJHUTEIBHbBIX
Ononornyeckux Wi GU3NIeCKNX CBONCTB, KOTOPBIE MOTYT OBITh H3MEPEHBI C TOMOIIBIO
METOJYK, U3BECTHBIX U3 YPOBHsI TEXHUKHU, U KOTOPbIE MOTYT IPUMEHSATHCS AJIS OLIEHKH WU
BBIOOPA COSTUHEHUH ISl TEPAIeBTUYECKOTO HITH MPOPHUIAKTUYECKOTO TPUMEHEHHUSI.

ITo nmpuunHe nx UHruOupyromen akTuBHOCTH B oTHOoeHnH DNA-PK oxunaercs, 4ro
coenuHenus popmysl (I) 1 ux papmaneBTHUECKH IPUEMIIEMbIE COJIN OyAYT MPHUMEHHMBIMH B
Teparnuu.

CoOTBETCTBEHHO, COEIMHEHUS 10 HACTOSIEMY U300PETEHHIO UMEIOT 3HAYCHUE KaK
NPOTHBOOITYXOJIEBBIE CPEICTBA. B 4aCTHOCTH, COETUHEHMS IO HACTOSIIEMY U300PETEHUIO
UMEIOT 3HAYCHHE B KAUECTBE aHTHIIPOIN(EPATUBHBIX, ATONTUYECKUX W/WJIH AHTUUHBA3UBHBIX
CPEACTB AJISl CEP KUBAHMS PACTIPOCTPAHEHHS W/ WK JIEYCHUH 3a00JI€BAHHS, IPEACTABIISIFOIIEr0
cO0O¥ CONMMIHYIO OMyXOJIb W/WIH reMo01acTo3. B 4acTHOCTH, OKUAAETCs, YTO COSTUHEHMS TI0
HACTOSIIEMY M300peTeHUI0 OyyT NPUMEHHUMBI B IIPEAYIPEKACHUHN HITH JIEYEHUH TEX OIyXOJIeH,
KOTOpBI€ YyBCTBUTENbHBI K MHTHOUpoBaHii0 DNA-PK. JIononHUTENBHO, OXKUAAETCS, YTO
COEAMHEHUs 110 HACTOALIEMY U300pETeHHIO OyAYT MPUMEHNUMBI B IPEAYIPEKIECHIH WITH
JICYEHUH TE€X OMyXOJiel, KOTOPbIE MOJHOCTBIO WM YacTH4HO onocpeaoBanbl DNA-PK. Takum
00pa3oM, COeqUHEHNsT MOYKHO IPUMEHSTD AJIsl oOecrieueHust THruoupyroiero s3gpdexra B
otHowmeHnu pepmeHTa DNA-PK y TennokpoBHOTro ;KHBOTHOTO, HY>KAAKOLIETOCS B TAKOM
JICUYEHUN.

Kak ykaszaHo B naHHOM fokyMmeHTe, HHrHONTOpel DNA-PK nomxHbl 00nanath
TepaneBTUUECKON [IEHHOCTBIO AJIs JISYSHUs PosndepaTHBHOro 3a00eBaHNUs, TAKOTO KaK PaK M,
B YACTHOCTH, COJIMIHBIE OMYXOJIM U UX METACTAa3bl, U Pa3IUYHBIX (POPM reMaTOIOTHIeCKUX
OMyXOJIeH.

ITpoTuBopakoBbie 3P EKThI, KOTOPbIE, COOTBETCTBEHHO, MPHUMEHUMBI TPH JICUEHUH paKa
y MALUEeHTa, BKJIIOYAIOT 0€3 OrpaHUYeHUs MPOTUBOONYXOJIEBbIe 3 (PEKThI, HACTOTY OTBETA,
NepUOJ BPEMEHH 10 MPOTrPECCUPOBAHMS 3a00JIEBAHMS U MIOKA3aTENb BBKIBAEMOCTH.
ITporuBoonyxonesblie 3G HeKTh criocoda JIEUEHUs 10 HACTOALIEMY H300PETEHHIO BKITIOYAIOT Oe3
OrpaHHYeHUs OJaBJIEHHE POCTa OMYXOJIH, 3aMEeAJIEHHE POCTA OMYXOJIH, PEIPECCHI0 OMyXOJIH,
yMeHbIIIEHHE pa3Mepa OMyXOJH, YBEIUYeHHOE BpeMsl 10 MIOBTOPHOIO pOCTa OMyXOJH MpU
NpeKpalleHnH JEYeHNs, 3aMeJICHHe TporpeccupoBanus 3abonesanusi. [IpoTuBopakoBbie
3¢ exTr BKIIFOUAIOT MPOPUIAKTHIECKOE JICUSHHE, a TAKXKE JICUeHNE CYIECTBYIOIIETO

3a00J1eBaHUS.
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Ecnu ynomunaercs "pak", To OH BKIIFOHAET KaK HEMETACTATUUECKUHN PaK, TaK U
METacTaTU4YEeCKUI paK, BCIEICTBUE YEro JIeUeHNE paka MpeayCcMaTpUBaeT JIeUeHUE Kak
NEPBUYHBIX ONYXOJEH, TAK U METACTa30B OIyXOJIeH.

"UHrubupyrommas akTuBHOCTb B oTHOIIEHHH DNA-PK" 0THOCHTCS K CHUXKEHUIO
axTuBHOCTH DNA-PK B KauecTBe HENOCPEACTBEHHOTO MM ONIOCPEAOBAHHOIO OTBETA HA
npucyTcTBue coenuHenus: popmysl (I) mnu ero papmaueBTHHECKU PUEMIIEMON COJTH
OTHOCUTENIbHO akTUBHOCTH KHHa3bl DNA-PK B oTcyTcTBHE coenunenus Gopmys (I) wiu ero
(dapmManeBTHYECKH TpreMIIeMOoit coni. Takoe CHIKeHHE aKTUBHOCTH MOXKET ObITh 00YCIIOBIICHO
HETIOCPEACTBEHHBIM B3auMoAeHcTBUEM coenuHenus ¢popmysl (1) nmm ero papmaneBrudecku
npuemiemoii comu ¢ DNA-PK unmu obycnosneHo B3anmozeiicteiueM coenunenus hopmys (I)
WK ero (PapMaleBTHIECKU PUEMIIEMON COJIHM ¢ OAHHUM WM HECKOJIBKUMH APYTHMHU (HaKTOPaAMH,
KOTOpBIE, B CBOKO O4epeb, BIUsIOT Ha akTuBHOCTh DNA-PK. Hanpumep, coenunenue GpopmMyJibl
(I) nnmm ero gapmarieBTHYECKH MpHEMIIEMasi COJIb MOTYT CHIDKaTh ypoBeHb DNA-PK nytem
HerocpeaAcTBeHHOTo cBsi3biBaHus ¢ DNA-PK, myTem BiusiHUS (HEOCPEACTBEHHOTO WIIH
OTOCPEIOBAHHOTO) Ha IpyToi (akTop Aist CHUKeHHs1 akTHBHOCTH DNA-PK mimu mytem
(HETIOCPENCTBEHHOTO UJTH OMTOCPEAOBAHHOI0) CHIKeHMsI konmndecTBa DNA-PK,
MPUCYTCTBYIOLIEHN B KJIETKE UJIM OPraHU3Me.

IToppaszymeBaeTcsi, 4TO TEPMHH "Tepanus" UMeeT CBOe OOBIYHOE 3HaUEHUE, KOTaa OH
Kacaercs 3a00seBaHus, 11 0003HAUEHHS ITOJIHOTO WJIM YaCTUYHOT'O OCJIa0JIeHUs OTHOTO,
HECKOJIbKUX WJIA BCEX €r0 CUMIITOMOB WJIM YCTPAHEHUS WIHM KyIIUPOBAHUS NATOJIOTHH, JIEKaLIeH
B ero ocHoBe. TepmuH "Tepanus” Takke BKIIOYAET "MPOPUIAKTHKY ", €CIIH CIIEeLHATBHO He
yKa3zaHo oOpatHoe. TepMuHbI "TepaneBTHuecKuil”" u "TepaneBTHUYeCKH" TOKHBI
UHTEPIPETHPOBATHCS COOTBETCTBYIOIIUM 00Pa3oM.

IMonpasymeBaeTcsi, 4TO TepMHH "TIPOPUIAKTHKA" UMEET CBOE OOBIMHOE 3HAYEHUS U
BKJIFOYAET MEPBUYHYIO MPOQUIAKTUKY [T PNy NPEKACHUS pa3BUTHS 3a00I€BaHUS U
BTOPUYHYIO PO UIAKTUKY, TPH KOTOPOI 3a00JIeBaHIE YK€ Pa3BUIIOCh, U TALIUEHTa BPEMEHHO
WJIH TIOCTOSIHHO 3aIMIIAI0T OT 00OCTPEHUS WITH yeyryOneHus 3a001eBaHUs UIIH PA3BUTHS
HOBBIX CHMIITOMOB, aCCOLIMUPOBAHHBIX C 3a00JIEBAHIEM.

TepmuH "nedeHne" NPUMEHSIIOT Kak CHHOHUM TepMuHa "tepanus”. [logoOHbIM 00pa3om,
TEPMUH "JIeYUTh" MOXKHO pacCMaTpUBaTh Kak "IMpUMeHeHUe Tepanuu’, riae "repanus” sBiseTcs
TaKOM, KaK ONPEENIEHO B JAHHOM JJOKYMEHTE.

B ogHOM BapmuaHTe OCyIIeCTBIEHUS IPEeayCMOTpeHOo coennHenne ¢popmysl (1) wim ero

(I)apMaI_IeBTI/ILIeCKI/I npuemjieMas COJib AJisk MPUMEHCHUA B TCPAITUU.
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B onHOM BapHuaHTe OCYIIECTBICHUS IPEAYCMOTPEHO IPUMEHEHHE COSTMHEHUS (POPMYJIBI
(I) unm ero gpapmarieBTUYECKH TPUEMIIEMOI COJTU IPU U3TOTOBJIEHUH JIEKAPCTBEHHOTO
npenapara.

B onHOM BapuaHTe OCyIIEeCTBJICHHUS IPEAyCMOTpeHo coenuHenue Gopmynsl (I) wmu ero
(bapmaneBTHUECKH TIPUEMIIEMAst COJIb JUIsl IPUMEHEHHS B JIEUeHUHN 3a00JIeBaHus,
onocpenoBanHoro DNA-PK. B onHOM BapraHTe OCYIIECTBJICHHUS YKa3aHHOE 3a00JIeBaHHE,
onocpenoBanHoe DNA-PK, npexncrasinsier coboii pak. B oqHOM BapuaHTe OCYLIECTBIEHUS
YKa3aHHBIN paK MPeACTaBJsieT COOOW CONMMIHBINA paK WK TeéMaTOJIOTHYECKYIO 3JI0KAYeCTBEHHYIO
OmnyxoJib. B 0THOM BapuaHTe OCYIIEeCTBICHUS YKa3aHHBIN paKk BbIOPAH M3 TPYIIIbI, COCTOSIIEH
U3 paKa MOJIOYHOM JKeJe3bl, paka SUYHUKA, paKa MOJKeNTy10YHOH JKelle3bl, FeMaTOJI0rHuecKoi
3JI0Ka4€CTBEHHOMN OIyXOJIM, HEMEJNKOKJIETOUHOTO paka JIETKOro, MeJIKOKJIETOUHOTO paKa
JIETKOT0, pakKa >KeJIyAKa U MIIOCKOKJIETOYHON KapLIMHOMBI I'OJIOBBI U LIEU.

B onHOM BapmaHTe OCYIIECTBICHHUS PEeAyCMOTpeHo coenuHenue Gopmynsl (I) wmu ero
bapmarneBTHUECKH MTPHEMIIEMasi COJIb [T IPUMEHEHHS B JIEYCHUN PaKa.

B onHOM BapmaHTe OCYIIECTBICHUS IPEAYCMOTPEHO MPUMEHEHHE COSTMHEHUS (POPMYJIIBI
(D) mnu ero gpapmaneBTUYECKH IPUEMJIEMON COJTU JIJIs U3TOTOBJICHHS JIEKAPCTBEHHOTO
npernapara 1ist ieueHus 3adonesanus, onocpenosanHoro DNA-PK. B ogHom Bapuante
OCYIIECTBJIEHUs YKa3aHHOe 3a0oneBanue, onocpenoBannoe DNA-PK, mpencrasisier coboii pak.
B onHOM BapHuaHTe OCYIIECTBIECHUS YKa3aHHBIM pak MpeacTaBiseT coO0H CONMUAHBIN paK Hin
reMaTOJIOTMYECKYIO 3JI0KaUeCTBEHHYIO OIyXOJib. B 0OHOM BapuaHTe OCYLIECTBICHUS
YKa3aHHBIN pak BBIOPAaH U3 IPYIIIBL, COCTOALIEH M3 paka MOJIOYHOM JKeNe3bl, paka SUYHHKA, PaKa
MOJIKEJTY IOYHOH JKeJe3bl, FeMaTOJIOrHUeCKOH 3JI0KaueCTBEHHOM OMyXOJIH, HEMEIKOKIETOUHOTO
paxa JIErKOro, MEeJIKOKJIETOYHOTO paka JIErKoro, paka sKelyJKka U IUIOCKOKJIETOYHON KapLIMHOMBI
TOJIOBBI U LIEU.

B onHOM BapuaHTe OCYIIECTBICHUS PEAYCMOTPEHO MPUMEHEHHE COSTMHEHUS (POPMYIIBI
(D) wnu ero gpapmaneBTUYECKU IPUEMJIEMON COJTU JIJIsl U3TOTOBJICHUS JIEKAPCTBEHHOTO
npernapara Juisl JJeUeHus paka.

B onHOM BapmaHTe OCYIIECTBICHHUS MPEAYCMOTPEH Criocod JieueHnst 3a00neBaHus, IPU
koTopom nHruouposarane DNA-PK okasbiBaeT OnaronpusiTHOe AEHCTBHE, Y TEJIOKPOBHOTO
JKUBOTHOTI'O, HY>K/IaIOLLErOCsl B TAKOM JIEUEHUU, KOTOPbIN BKIIIOUAET BBEIEHUE YKa3aHHOMY
TEIUIOKPOBHOMY JKHBOTHOMY T€parieBTHUECKH 3()(PEeKTUBHOTO KOJIMYECTBA COSAMHEHUS
dopmyusl (I) umu ero papmareBTHHIECKH puemMiIeMoit coiu. B ogHoM BapuaHTe
OCYIIECTBIICHHI yKa3aHHOe 3a00seBaHue MpeacTaBisier coOoi pak. B onHoM BapuanTe

OCYIIECTBJICHUS YKa3aHHBIN pPaK MPEACTABIIAECT COOOUN CONMIHBINA PaK MIJIU T€MaTOJIOTUIECKYIO
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3JI0KQYECTBEHHYIO OMyXOJb. B OTHOM BapuaHTe OCYIIECTBIICHUS YKA3aHHBIN pak BbIOpaH U3
TPYIIIBL, COCTOSINEH U3 paka MOJIOYHOM JKeNe3bl, paka SUYHUKA, paka MOPKETyI0UHON JKeJe3bl,
reMaToJIOrMYeCKON 3JI0Ka4eCTBEHHON OITyXOJIH, HEMEJIKOKJIETOUHOTO paka JIETKOTro,
MEJIKOKJIETOYHOT'O PaKa JIETKOro, PaKa »elyaKa 1 IJIOCKOKIETOUYHON KapLIHHOMBI I'OJIOBBI U
IIEH.

B onHOM BapuaHTe OCYIIECTBICHUS PEAYCMOTPEH CIOCO0 JIUEHUs paka y
TEIJIOKPOBHOTO KMBOTHOT'O, HYKAAIOIIErOCs B TAKOM JICUEHHH, KOTOPbI BKJIIOYAET BBEACHUE
YKa3aHHOMY TETJIOKPOBHOMY *KHBOTHOMY TepaneBTHYECKH 3(H(HEKTUBHOTO KOIUYECTBA
coennaenus popmyuel (I) wim ero papmaneBTHUECKH TPUEMIIEMON COJIH.

Tepmun "repaneBTudecku 3QPEeKTHBHOE KOJMYECTBO" OTHOCUTCS K KOJIMUECTBY
coenuHenus popmyJisl (I), onmucaHHOTO B JIIOOOM U3 BAPUAHTOB OCYIIECTBIICHUS B JAHHOM
TOKYMEHTE, KOTopoe siBiisieTcst 3 (HeKTUBHBIM it obecriedenus "Tepanuu” y cyObeKTa Win Jist
"neyenns" 3a00neBaHMS WM HAPYLIEHUs Y CyObeKTa. B ciiyuae paka TepaneBTH4ecKU
3¢ pexTHBHOE KOJTMUECTBO MOKET BBI3bIBATH KAKOE-JINOO U3 U3MEHEHUMN, HAOFOAaeMbIX HITH
U3MepPsieMBbIX Y CYOBEKTa, KaK OMHCAHO BBIIIE B ONpeaeieHnn "tepanun’, "neueHus" u
"mpodunaktuku". Hampumep, 3 pekTHBHOE KOJTUUECTBO MOKET CHUKATh KOJIMYECTBO PAKOBBIX
WY OIYXOJIEBBIX KJIETOK; CHIDKATh OOLIUI pa3Mep OIyXOJIH; MOAABISTh UM OCTAHABJINBATD
UHQUIBTPALMIO ONMyXOJIEBbIX KJIETOK B NepHrdpepuueckre opraibl, BKIOYAsi, HAPUMeEp, MATKHE
TKAaHU U KOCTb; MTOJIABJISATh U OCTAHABJIMBATh METACTa3UPOBAHKE OINYXOJIeH; MOAABIATh U
OCTAaHABJIMBATh POCT OIMyXOJeH; 0cnabisiTh 10 HEKOTOPOH CTENEeHH OUH UIIN HECKOJIBKO
CHMITTOMOB, aCCOLMMPOBAHHBIX C PAKOM; CHHXKATh TSXKECTh 3a00JI€BaHHS U CMEPTHOCTD;
yJIy4IIaTh KA4eCTBO KU3HU, WK o0ecrieunBaTh KOMOUHALINIO TakuX 3¢ dexToB. IddhekTuBHOe
KOJIMYE€CTBO MOJKET MPECTABISATh COOOI KOIMUYECTBO, JOCTATOYHOE ISl YMEHBIICHUS
UHTEHCUBHOCTH CUMIITOMOB 3a00JI€BAHUS, UyBCTBUTEIBHOTO K MHTMOMPOBAHUIO AKTUBHOCTH
DNA-PK. B ciniyuae Tepanuu paka 3¢pQeKTHBHOCTD i#2 ViVO MOKHO U3MEPATh, HAPUMED, C
MOMOIIBIO OLIEHKH MPOJOJDKUTENIbHOCTH TOKUTHS, IEPHOIAa BPEMEHHU 10 TIPOTPECCHPOBAHUS
3aboneBanus (TTP), 3Hauenuii yactote! otBeta (RR), mponomkuTenbHOCTH OTBETA W/HUIH
KadecTBa jku3HU. Kak mpu3Haercs crenuanucTaMy B JaHHOW 00IacTH TeXHUKH, 3¢ peKkTuBHbIE
KOJINYECTBA MOTYT U3MEHSTBCS B 3aBUCUMOCTH OT IyTH BBEACHUS, IPUMEHEHUS
BCIIOMOTATEJIbHOTO BEIECTBA U COBMECTHOIO MPUMEHEHUsI IpyTrux cpencts. Hanpumep, eciu
MPUMEHSIOT KOMOMHUPOBAHHYIO TEPATHIO, TO KOJMYeCTBO coequHenws popmyisl (1) mmm
bapmMareBTHUECKH TPUEMIIEMOI COJIM, ONTUCAHHBIX B HACTOSIIEM ONMCAHNHU, U KOJIMYECTBO
apyroro(-ux) apmManeBTHIECKH aKTUBHOTO(-bIX ) CPeNCTBA(CPENCTB), B Cllydae Ux

KOM6I/IHI/IpOBaHI/IH, SABJIIFOTCS B COBOKYITHOCTHU B(I)q)eKTI/IBHbIMI/I AJIA JICUCHUA LECJICBOTO
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HApYILIeHNs y MalMeHTa-)KUBOTHOTO. B TaHHOM KOHTEeKCTe KOMOMHHPOBAHHBIE KOJINYECTBA
NPEACTABISIIOT CO00M "TepaneBTudecky 3(pPpekTHBHOE KOIMYECTBO", B Cllydae ux
KOMOWHHUPOBAHUS, €CIIM OHU SIBJISIFOTCS JOCTATOUYHBIMU JUJISl YMEHbIIEHHUS] HHTEHCUBHOCTHU
CHMITTOMOB 3a00JI€BaHUs, YyBCTBUTENILHOTO K MHrHOnpoBanuto aktuBHocTH DNA-PK, kak
ornucaHo Belle. Kak npaBuio, Takue KOJIN4eCTBa MOKET ONPEAETUTb CIIELUAJIICT B JTaHHON
00J1acTH TEXHUKH, HAIPUMEP, UCXOAS U3 TUANa3oHa 103, OIMCAHHOTO B HACTOSIIIIEM ONHUCAHUH
s coenrHenus popmysl (I) wmu ero papmaneBTUUECKH TPUEMIIEMON COJIH, U

YTBEP KIEHHOTO(-bIX ) MJI HHOTO(-bIX) OMYOJIMKOBAHHOTO(-bIX ) IUaa3oHa(-0B) 103 APyroro(-
ux) (papMarieBTUIECKH aKTUBHOTO(-bIX) COETMHEHUsI(-Ui1).

"TenaoKpOBHBIE KUBOTHBIE" BKIIFOUAIOT, HATTPUMED, JIFOJEH.

B onHOM BapmaHTe OCYIIECTBICHHUS MPEAYCMOTPEH CIIOCO0 JICUEHHsI paka y
TEIUIOKPOBHOTO YKMBOTHOT'O, HYKAAIOIIETOCS B TAKOM JICUEHHH, KOTOPbIHA BKIIOYAET BBEICHUE
YKa3aHHOMY TETUIOKPOBHOMY *KHBOTHOMY TepaneBTHUECKH 3(P(HEKTUBHOTO KOIUIECTBA
coenunenus popmyJs (I) mam ero papmaneBTHUESCKH IPUEMIIEMO coti. B omHOM BapuaHTe
OCYIIECTBIICHHSI YKa3aHHBIN paK MPEACTaBIsIeT COOOH CONMIHBIN paK MM reMaTOJIOTHIECKYEO
3JIOKQYECTBEHHYIO OMyXOJb. B OTHOM BapuaHTe OCYIIECTBIICHUS YKA3aHHBIN pak BbIOpaH U3
TPYIIIBL, COCTOSINEH M3 paka MOJIOYHOM JKeNe3bl, paka SUYHHUKA, paKka MOKeTyI0YHOH JKene3bl,
reMaToJOrMYeCKON 3JI0Ka4eCTBEHHOHN OITyXOJIH, HEMEJIKOKJIETOUHOTO pakKa JIETKOro,
MEJIKOKJIETOYHOT'O PaKa JIETKOro, Paka »eyaKa 1 IJIOCKOKIETOYHON KapLIHHOMBI I'OJIOBBI U
IIEH.

B m000M BapraHTe OCYIIECTBICHUs, Te PAK YIIOMSHYT B OOLIEM CMBbICTIe, YKa3aHHbIH
paK MOXKET MPENCTaBIATh COOON COMMIHBIN paK WM TeéMaTOJIOTNYECKYIO 3JI0KAYeCTBEHHYIO
OIyXOJIb, HATIPUMEP PAK MOJIOUHOM JKeJIE3bl, PaK STUYHUKA, PaK TOKETYIOYHOM JKeNe3bl,
HEMEJIKOKJIETOYHBIH pakK JIEFKOr0, MEJIKOKJIETOYHBIN pakK JIEFKOTO, PaK XKeJlyaKa ’
TUTOCKOKJIETOYHBIH PaK TOJIOBBI H LICH.

[TpoTuBOpaKoBOE JieueHNe, ONMMCAHHOE B HACTOSIIEM OIMMCAHUN, MOXKET ObITh
NPUMEHHMBIM B BUZIE MOHOTEPAITHH WJIM MOXKET BKJIFOUATh, B IOMIOJTHEHHE K BBEICHHUIO
coennHeHus popmyiel (1), TpamUIIMOHHBIE XUPYPrHUECKOE BMEIIATENBCTBO, JIYUEBYIO TEPATUIO
WJIA XUMHOTEPAITHIO FITH KOMOMHALIUIO TAKUX JTOTIOJIHUTENbHBIX BUIOB Tepanun. Takue
TPAaIULOHHBIE XUPYPIHIECKOE BMELIATEIbCTBO, JIy4eBast TEPAITUS HIIH XUMHOTEPAITHS MOTYT
NPUMEHSTHCS OJHOBPEMEHHO, MOCIIEOBATENBHO WIH OTAENBHO OT JICUSHHsI COSAMHEHUEM
dopmyst (I).

Ecnu xoMOMHHPOBAaHHYIO TEPAITHIO BBOIAT "OIHOBPEMEHHO", 3TO IPEAYCMATPUBAET

JIeYeHNe MallueHTa C TIOMOIIBIO OHOH JIeKapCTBEHHOH (popMbl (Hanpumep, TabIETKH),
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conepskamieit kak coequHerue Gopmysl (1) wim ero papmaneBTUIECKH TPUEMIIEMYIO COJIb, TaK
1 JIOTIOJIHUTENIbHOE MPOTHBOPAKOBOE BEIECTBO; & TAK)KE OTHOBPEMEHHOE BBEIEHUE JI03bI
OTZENbHBIX JIEKAPCTBEHHBIX (POpPM, Kaxkasl U3 KOTOPBIX 110 OTAEIbHOCTU COAEPKHUT OJUH U3
COOTBETCTBYIOIIUX KOMIIOHEHTOB KOMOMHAIIUH.

Ecnn koMOMHMPOBaHHYIO TEPAIHIO BBOISAT "MOCIEAOBATEIBHO" HIIH "pa3ienbHO", 3TO
NpeayCcMaTPUBAET JICYSHHE TTALIMEHTA C IIOMOLIBIO MEePBOH JIeKapCTBEHHOH GopMbl (Hanpumep,
TabeTku), conepkainei coenqunenue Gopmyisr (I) uiau ero papmManeBTHUECKU TPUEMIIEMYIO
COJIb, & 3aTE€M JICYEHHE TOT'O JK€ MALMEHTA C TIOMOLIBIO BTOPOH JIEKapCTBEHHOH (POpMBI,
coziep KalIei JOMOIHUTEIBHOE MPOTUBOPAKOBOE BEIECTBO, WM JIEYCHUE MALUEHTA C IIOMOLIBIO
OJTHOM JIEKapCTBEHHOMN (hOpMBI (HArpUMep, TaA0IETKN), CONepIKaIIeil KOHKPETHOE
NPOTHBOPAKOBOE BEIECTBO, & 3aTE€M JIEUEHHE TOTO K€ MALMEHTa C IIOMOIIBIO BTOPOH
JIEKapCTBEHHOMH (opMBI, copeprkatieit coenraenne Gopmyisl (I) mnm ero papmaneBTHIECKH
NPUEMIIEMYIO COJb. IHTEpBaI MEXIy MOCIENOBATEIbHBIMI NI Pa3IeIbHBIMU 103aMH MOYKET
OBITH ONpeiesIeH MPAKTUKYIOIIUM CIIEHHAIMCTOM C Y4eTOM HH(POPMALIUH, H3JI0KEHHOH B
HACTOSIIIEM ONMHCAHUH.

JlydeBasi Tepanusi MOKET BKJIFOUATh OJIHY MJIM HECKOJIBKO U3 CIIEAYIOIIHUX KaTeropHil
Teparuu:

1. Hapy>XHYIO JIy4eBYIO TEPAITUIO, IPH KOTOPOH HCIIONB3YeTCs SJIEKTPOMArHUTHOE
U3JIy4€HUE, U MHTPAONEPALIMOHHYIO JIyUEBYIO TE€PAINIO, IIPU KOTOPOH UCIIONB3YeTCs
3JIEKTPOMArHUTHOE U3JIyUeHHE;

il. BHYTPEHHIOIO JyUeBYIO TEPAIUIO MM OpaxuTEpaInio, BKIFOYAOINYI0 BHYTPUTKAHEBYIO
JIYYEBYIO TEPAIUIO WM BHYTPUIIPOCBETHYIO JIYUEBYIO TEPAIUIO; UIN

1il. CHUCTEeMHYIO JIY4EeBYIO TEPAITHIO, BKJIIOYAIOIIYIO0 O€3 orpaHu4eHus Tepanuio Hogom 131 u
cTpoHLeM 89.

CnenoBarebHO, B OJHOM BapUaHTE OCYIIECTBIICHUS MPENyCMOTPEHO COEAMHEHHE
dbopmysl (1) umu ero hpapmManeBTUYECKH TPUEMIIEMast COJIb U JTydeBasi Tepamust s
NPUMEHEHUS B JICYCHUH paka. B OHOM BapHaHTe OCYIIECTBICHUS IPEAYCMOTPEHO COCTUHEHNE
dbopmysl (I) umu ero papmManeBTHYECKU pUEMIeMast COJIb JJIsi TPUMEHEHHUS B JICUEHUHU paKa,
npu 3ToM coenuHenne Gopmysl (1) wmm ero papmaneBTHIECKH IPUEMIIEMasi COJIb BBOISTCS B
KOMOWHAIMH C JTy4eBOH Tepanuei.

B ogHOM BapmaHTe OCyIIECTBIIEHUS IPEeayCMOTpeHo coenuHenue Gopmysl (1) wiu ero
bapmMareBTHYECKH TPHEMIIEMasi COJIb U JIy4eBasl Teparus Uil IPUMEHEHHs] B OJHOBPEMEHHOM,
pa3eabHOM UIIH MOCIIeIOBATEIbHOM JIEYEHUH paka. B 0lHOM BapHaHTe OCyIIeCTBICHUS

npenycMoTpeHo coenuHerue Gopmysl (1) wim ero gpapmaneBTHYECKH IpueMiIeMast CoJb IJIst
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NMPUMEHEHUs B JICUEHUH paka, rae coenuHenne Gopmysl (1) wu ero papmaneBrudecku
npUeMIIeMasi COJIb BBOJSITCS] ONHOBPEMEHHO, Pa3esbHO WIIM MOCIIENOBATENBHO C JIy4eBOH
Tepanueil. B omHOM BapuaHTe OCYIIECTBIEHHS IPENTYCMOTPEH CIIOCOO JIEUeHHs paka y
TEIUIOKPOBHOTO ’KMBOTHOT'0, HY>KAAIOLIEr0Cs B TAKOM JIEUEHUH, KOTOPBIN BKIIIOYAET BBEICHUE
YKa3aHHOMY TETIJIOKPOBHOMY >KUBOTHOMY coenuHeHust hopmynsl (I) mimn ero papmaneBTu4ecKu
NpUEMJIEMOH COJIM M IPUMEHEHHe JIy4eBOH Tepanuy, rae coenuHenue ¢popmysl (1) mmm ero
(bapMaLeBTHUYECKH TPUEMJIEMasi COJIb H JIy4eBasi TEPAIHs SIBJISTFOTCS] B COBOKYITHOCTH

3¢ dekTUBHBIMU B 0O€CTIeueHuH MPOTUBOPAKOBOTo 3 dekra.

B onHOM BapuaHTe OCYIIECTBICHHUS PEAYCMOTPEH CIOCO0 JIeUeHUs paKka y
TEIUIOKPOBHOTO YKMBOTHOT'O, HYKAAIOIIETOCS B TAKOM JICUEHHH, KOTOPbIHA BKIIFOYAET BBEICHUE
YKa3aHHOMY TETUIOKPOBHOMY »KHBOTHOMY coenuHenus popmyisl (1) nim ero papmanerudaecku
NPUEMIIEMOH COJIM U OJJHOBPEMEHHOE, pa3AesIbHOE WIIN TOCIIEAOBATEIbHOE TPUMEHEHHE
Jy4eBo Tepanuu, rae coenuHerue Gopmysl (1) wim ero gpapmaneBTUYECKH IpUeMiieMast COJlb
U JIy4deBasi TEPAIus sIBJISIOTCS B COBOKYITHOCTH 3((EKTUBHBIMU B 00€CTIEUeHUN
POTHBOPAKOBOTO 3¢ dekTa. B omHOM BapuaHTe OCYIIECTBIICHUS paK MPEACTaBIsIET COOOH
COJIUJIHBIN PaK.

B nmro6om BapuaHTe OCYIIECTBIEHHS JTYYE€BYIO TEPAIIHIO BHIOUPAIOT U3 TPYIIIIEL,
COCTOsALIEH U3 OJJHON MJIM HECKOJIbKUX KaTerOpHi paguoTepaniy, NepeuuCIeHHBIX MO
nyHktam# (1) - (1i1) BbIIIIE.

XUMHOTEpanysi MOKET BKJIIOUATh OIHY WJIM HECKOJIBKO U3 CIEAYIOIIHUX KaTeropui
IPOTUBOOIYXOJIEBBIX BELIECTB!

i. aHTUNpoNU(EpPATUBHBIE/AHTHHEOITACTUYECKHIE JIEKAPCTBEHHBIE CPEACTBA U UX
KOMOWHALIMY, PUMEHSIEMbIE B JIEKAPCTBEHHOH Teparuu 3JI0Ka4YeCTBEHHBIX OIyXOJIeH,
TaKHe KaK MPOTUBOOIYXOJIEBbIE AHTHOUOTHKH (HAIIPUMEP, AHTPALIUKIINHBL, TAKHE KaK
aJpUaMUIIIH, OJIEOMUIINH, TOKCOPYOUIINH, IMOCOMANTbHBIN TOKCOPYOULIUH,
nUpapyOUIINH, JAYHOMUIIMH, BAIPYOHULIMH, STTUPYOUIINH, HiapyOHLuH, MUTOMULIUH-C,
TaKTHHOMULIMH, aMpyOULIMH U MUTPAMHLINH ), U HHTHOUTOPBI TOMOU30MEPa3bl
(HanmpuMmep, 3MUMOO(PHIUIOTOKCHHBIL, TAKHE KaK 3TOTIO3H]] ¥ TEHUITO3U/I, aMCAKPHUH,
UPUHOTEKAH, TOTIOTEKaH U KAMITTOTELINH);

ii. mHruHOuTOpHI Mexann3MoB penaparyu JIHK, Takue kaxk CHK-knna3a; narnouropst ATM
(Takme xak AZD0156 1 AZD1390); uarndurops! nonu( ADP-pubo30)-nonmmumepasbl
(uaruduropsl PARP, Brutouas onanapu6); narudbutopel ATR-kuHa3s! (Takue kak
nepenaceptrd/AZD6738) n unrnduropsl WEE1-kuna3s! (Takue kak
anasoceptud/AZD1775/MK-1775); u
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1ii. IMMYHOTEpaNeBTUYECKNUE TIOAXO/IbI, BKIIFOUAs, HAIPUMED, MTOIXOABI eX ViVo U il Vivo st

YBEJIMYEHUS] HMMYHOT€HHOCTH OIYXOJIEBBIX KJIETOK NMAIIMEHTA, TAKHe KaK OJIOKUPYIOINe

antutena k PD-L1 (manpumep, nypsanyma6/MEDI4736).

CnenoBartesnbHO, B OJHOM BapUaHTE OCYIECTBIICHUS MPENyCMOTPEHO COEAMHEHHE
dopmyasl (I) unm ero papmarieBTUYecKr mpuemMseMasi CoJib U 110 MEHBLIEH Mepe OTHO
JOMOJHUTEIBHOE MPOTHBOOIYXO0JIEBOE BEIECTBO JJIsI IPUMEHEHHS B JIeYeHNH paka. B omHOM
BapHUAHTE OCYIIECTBJICHUS MPENyCMOTpeHO coennnenue popmye (I) mm ero
(bapMaleBTHUECKH TpHEeMJIEMasi COJIb [T IPUMEHEHHSI B JICHEHUH PaKa, TAe COSTUHEHHE
dbopmysl (1) umu ero hapmMareBTHIECKH PUEMIIEMAst COJIb BBOASITCSI B KOMOWHAIUH C
JOTIOJTHUTEIBHBIM ITPOTHUBOOITYXOJIEBBIM BEIIECTBOM. B OZTHOM BapuaHTe OCYIIECTBIICHHS
UMEETCs] OHO JIOTIOIHUTENIbHOE IPOTHBOOITYXO0JIEBOE BEIECTBO. B oHOM BapuaHTe
OCYIECTBIIEHHSI UMEETCS IBA JOTIOJIHUTENIbHBIX MPOTHBOOITYXOJIEBBIX BEeIIeCTBA. B ogHOM
BapHUAHTE OCYILECTBJICHUS] IMEETCS TPH WIIH OOJIbIIE TOTOJHUTENBHBIX TPOTHBOOITYX OJIEBBIX
BEIIIECTB.

B onHOM BapmaHTe OCYIIECTBICHHUS PEAyCMOTpeHo coennHenue Gpopmynsl (I) wmu ero
(dapmMareBTHUECKH MTPHEMJIIEMasi COJIb U TI0 MEHbBILIEH Mepe OJJHO TOMOJIHHUTEIbHOE
IPOTHBOOITYXOJIEBOE BEILECTBO JJIS IPUMEHEHUS B ONHOBPEMEHHOM, Pa3AebHOM WIIH
NIOCJIEIOBATEILHOM JIEUEHHH paka. B 0OTHOM BapuaHTe OCYIIECTBIEHHS IPETYyCMOTPEHO
coenunenne Gopmysl (I) wim ero papmaneBTruecku mpremiieMas CoJib IJIsl IPUMEHEHUs B
JIeYeHUH paka, rae coequHenue popmyinsl (1) niam ero papmaneBTHUECKH IpUEMIIEMasi COJIb
BBOJIATCS] OTHOBPEMEHHO, Pa3AesIbHO WIN TMOCIEA0BATENBHO C TOMOJIHUTEIbHBIM
MPOTHBOOIMYXOJIEBBIM BEIIECTBOM.

B onHOM BapuaHTe OCyIIECTBICHHUS PEAYCMOTPEH CIIOCO0 JIUEHUs paka y
TEIUIOKPOBHOTO KMBOTHOTO, HYKAAIOIIErOCs B TAKOM JICUEHUH, KOTOPBII BKJIIOYAET BBEACHUE
YKa3aHHOMY TETUIOKPOBHOMY *KHBOTHOMY coenuHenust popmysl (1) nimm ero papmaneBrudyecku
NPUEMJIEMOM COJIM U TIO MEHBLIEH Mepe OJJHOTO TOMOIHUTENBHOTO MPOTHBOOITYX OJIEBOTO
BEIIIECTBA, I7Ie KOJU4UecTBa coequHenus ¢popmydsl (1) niam ero gpapmarneBTHIECKH MPHEMIIEMO
COJIM U IOTIOJTHUTENIBHOTO MPOTHBOOITYXOJIEBOTO BEIIECTBA SIBJISTFOTCS. B COBOKYITHOCTH
3¢ dexkTuBHBIMU B 0OeCrieueHnH MPOTUBOPAKOBOTo 3 dekra.

B onHOM BapmaHTe OCYIIECTBICHHUS PEAYCMOTPEH CIIOCO0 JICUEHHsI paka y
TEIUIOKPOBHOTO YKMBOTHOT'O, HYKAAIOIIErOCs B TAKOM JIEUEHUH, KOTOPBII BKJIIOYAET BBEACHNE
YKa3aHHOMY TETUIOKPOBHOMY YKHBOTHOMY coenuHenus popmynsl (I) nmm ero papmanerudecku
NPUEMIIEMOH COJIM U OJHOBPEMEHHOE, pa3AesIbHOE MIIH ITOCIEA0BATEIbHOE BBEICHUE

YKa3aHHOMY TCTIJIOKPOBHOMY KUBOTHOMY IO MEHbIIeH MEPE OAHOI0 AOMMOJIHUTEIIBHOI'O
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IPOTHBOOITYXOJIEBOTO BEIECTBA, I'7le KOJuuecTBa coenuHenus ¢popmyasl (1) umu ero
(bapmMareBTHUECKH TPUEMIIEMOI COJIN U JOTIOJIHUTEIBHOTO IIPOTHBOOITYXOJIEBOIO BEI[ECTBA
ABIIIIOTCS] B COBOKYITHOCTH 3((EKTUBHBIMU JUJIsI OCYIECTBJIEHHUS IPOTUBOPAKOBOro 3 dexra.

B m000M BapraHTe OCYIECTBICHHSI JOMOIHUTEIbHOE IPOTHBOOIYXO0JIEBOE BEIECTBO
BBIOPAHO U3 IPYIIIBL, COCTOSIIEH U3 OJJHOTO MM HECKOJIBKUX IMPOTHBOOITYXOJIEBBIX BEIIECTB,
NePEYUCIICHHBIX B MyHKTaX (1) - (iil) BbILIE.

B onHOM BapuaHTe OCyIIECTBICHHUS PEAYCMOTPeHO coenuHerne Gpopmysl (1) umm ero
(apMaeBTHUYECKH NpHEeMJIEMasi COJIb M TIO MEHbBIIEH Mepe OJJHO AHTUHEOIJIACTUYECKOe
CPEACTBO JUI MPUMEHEHHS B JICYCHUU paka. B oHOM BapuaHTe OCYLIECTBICHHS
npenycMoTpeHo coenuHerre Gopmyisl (1) wim ero papmaneBTHYECKH IpUueMyIeMast CoJb IJIsl
PUMEHEHUs B JICUEHUH paka, rae coequHerue Gopmyisl (1) wim ero papmaneBruuecku
npUeMIIeMasi COJIb BBOISTCS B KOMOMHALIUH C TIO MEHBLIEH Mepe OJHUM aHTHHEOIIACTUYECKUM
cpeacTBoM. B oiHOM BapHaHTe OCYINECTBIICHUS] aHTHHEOIUIACTHUECKOE CPEACTBO BBIOPAHO M3
NepevHs] aHTUHEOIIJIACTUYECKUX CPEICTB B IMyHKTE (1) BBILIE.

B onHOM BapmaHTe OCYIIECTBICHHUS PEAyCMOTpeHo coennHenue Gpopmynsl (I) wmu ero
bapmMareBTHUECKH NTpHEMIIEMasi COJIb U IO MEHbBIIEH Mepe OJJHO AHTUHEOIIJIACTUIECKOe
CPEACTBO [UIs MPUMEHEHHSI B OJHOBPEMEHHOM, Pa3I€IbHOM WM NOCIIEN0BATENbHOM JICUEHUH
paka. B omHOM BapuaHTe OCYIIECTBJIEHUS NPEeNyCMOTpeHO coenunenune Gopmyiel (I) mmu ero
bapmMareBTHUECKH NTpHEeMIIEMasi COJIb JUIsl IPUMEHEHMs B JIEHEHUU PaKa, Te COeUHEHNe
¢dopmyer (I) nnu ero papmaneBTHIeCKH IpUEMIIEMast COJIb BBOAATCSI OTHOBPEMEHHO,
pa3zenabHO WM MOCNIEN0BATEIbHO C 10 MEHbIIIEH Mepe OTHUM aHTUHEOIUIACTHYECKUM
CpeacTBOM. B oiHOM BapHaHTe OCYINECTBIICHUS] AHTHHEOIUIACTHYECKOE CPEACTBO BHIOPAHO M3
NIepEeYHs] aHTUHEOIIJIACTUYECKUX CPEICTB B MyHKTE (1) BBILIE.

B onHOM BapuaHTe OCyIIECTBICHUS PEAYCMOTpeHO coenuHerne Gopmysl (1) nmm ero
(apMaeBTHUECKH MTpHEeMJIEMasi COJIb U TI0 MEHbBILIEH Mepe OJJHO TOTOJHHUTEIbHOE
IPOTHBOOITYXOJIEBOE BEIECTBO, BBIOPAHHOE M3 TPYIIIBI, COCTOSIIEN U3 TOKCOPYOUIIMHA UITH
JIMIOCOMAJIBHOTO AOKCOpYOHIHHa, onanapuda, AZD6738 u AZDO0156, nyis npuMeHeHHs B
JICYSHNH paka. B oqHOM BapuaHTe OCYIIECTBIEHUS NMPEeNyCMOTPeHO coennnerune popmysl (I)
WY ero (papMaleBTHUECKH IpUeMIIeMast COJb IJIsl TPUMEHEHUs B JICUSHUH PakKa, Iae
coenunenue Gopmysl (I) wim ero papmManeBTHUECKU TpHEMIIEMAsi COJTb BBOISTCS B
KOMOWHAIIMY TIO MEHBIIEH Mepe C OHUM JIONOJIHUTENbHBIM MPOTHBOOITYX OJIEBBIM BEIIIECTBOM,
BBIOPAHHBIM U3 TPYIIIBL, COCTOSIIEH U3 TOKCOPYOULIMHA, JTUITOCOMAIBHOTO JOKCOPYOHIHMHA,

onanapuda, AZD6738 u AZDO0156.
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B onHOM BapuaHTe OCYIIECTBICHUS IPEAYCMOTPeHO coenuHerne Gpopmynsl (1) nmm ero
(bapmMareBTHUECKH NTpHEeMIIEMasi COJIb U IO MEHbBILEH Mepe OJTHO AOTIOIHUTEIbHOE
IPOTHBOOITYXOJIEBOE BEILECTBO, BBIOPAHHOE M3 IPYIIIIbI, COCTOSIIIEH U3 TOKCOPYOULIMHA WU
JIMIOCOMAJIbHOTO AOKCOpYyOHInHa, ojanapuda, AZD6738 u AZDO0156, nyis npuMeHeHu s B
OJTHOBPEMEHHOM, Pa3/IeIbHOM WJIM NOCJIE0BATENIbHOM JIeUeHUH paka. B oqHOM BapuaHTe
OCYILECTBIICHHSI TPENYCMOTpeHO coenunenue dpopmy.bl (I) mm ero papmaneBrudecku
npuemMIeMasi CoJib JJIsl IPUMEHEHUS B JIEYEHUU paka, riae coenunenue popmydsl (1) wum ero
(apMaeBTHUYECKH MPHEeMJIEMasi COJIb BBOISITCS OTHOBPEMEHHO, Pa3IeIbHO HITH
NOCJIEIOBATENILHO MO MEHbINEH Mepe ¢ OJJHUM JOTIOJIHUTEIbHBIM IPOTHBOOMYX OJIEBbIM
BEIIIECTBOM, BBIOPAHHBIM M3 TPYIIIBL, COCTOSIIIEN U3 TOKCOPYOUIIMHA, JTUITOCOMAIBHOTO
nokcopyOuriuHa, onamnapuda, AZD6738 u AZDO0156.

B onHOM BapuaHTe OCYIIECTBICHUS IPEAYCMOTPEHO coenuHerne Gpopmysl (1) nmm ero
(bapmMareBTHUECKH TPUEMIIEMasi COJIb U IPUMEHEHHsI B JICUEHUH PaKa, TIAe COCTUHEHNE
dopmysl (I) umu ero hapmMareBTHIECKH MPUEMIIEMAast COJIb BBOASITCSI B KOMOWHAIUH C
onarnapruOoM. B oHOM BapuaHTe OCYIIECTBIEHHS MPENyCMOTPeHO coennnerne Gopmyisl (1)
WK ero (papMaLeBTHUECKU TpUeMIIeMast COJIb JIsl IPUMEHEHUs B JICUEHUH pakKa, I7ie
coenunenne Gopmysl (1) wim ero papmManeBTHUECKU TpUEMIIEMAsi COJTb BBOISTCS
OJTHOBPEMEHHO, Pa3eIbHO UJIH MOCIIEIOBATEIBHO C OJIaapruOOM.

B ogHOM BapuaHTe ocylnecTBIIeHUs IPpeayCcMOTpeHo coenrHenue Gopmysl (1) wiu ero
(apmaneBTHUECKH TIPUEMJIIEMast COJIb [l IPUMEHEHHS B JICUEHUN paka, I7ie COeAHHEHHe
¢dopmyiner (I) nnu ero papmaneBTHIECKH IPUEMIIEMasi COJIb BBOASATCS B KOMOMHALIH C
IOKCOPYOUIIMHOM HJTH JINTIOCOMAJIBbHBIM JOKCOPYOUIIMHOM. B OTHOM BapHraHTe OCYINeCTBICHUS
npenycMoTpeHo coenuHenre Gopmyibl (1) wim ero papmaneBTUYECKH pUeMyIeMast CoJb IJIsI
NPUMEHEHUs B JICUEHUH paka, rae coenunenue Gopmysl (1) wnu ero papmaneBTudecku
npUeMIIeMasi COJIb BBOISITCS] OMHOBPEMEHHO, Pa3fesIbHO MM TIOCIIEI0BATENBHO C
TOKCOPYOUIITHOM HITH JIMTIOCOMAJIBHBIM JOKCOPY OUILITHOM.

B onHOM BapmaHTe OCYIIECTBICHHUS PEAYCMOTpPEHa (papManieBTHIECKass KOMITO3ULIUS,
conepskamasi coenrHeHue ¢popmysl (1) v Mo MeHbIIEH Mepe OJTHO OTIOJTHUTEIEHOE
IPOTHBOOITYXOJIEBOE BEIECTBO. B 0HOM BapuaHTe ocylecTBIeH!s (papManeBTHIecKas
KOMITO3UIIHSI TAK)KE COZIEPIKUT IO MEHBIIEeH Mepe OIHO (papMarleBTUIECKH TPHEMIIEMOe
BCIIOMOTATEJIbHOE BELIECTBO.

B onHOM BapmaHTe OCyIIECTBICHUS PEAYCMOTpeHa (papmManeBTHIeCKass KOMITO3ULIUS,
conepskamas coenrHeHue ¢popmysl (1) 1 Mo MeHbIIEH Mepe OTHO JTOTIOJTHUTEIBHOE

MMPOTHUBOOMYXOJIEBOC BECIIECCTBO, IJIA IPUMEHCHUS B JICUCHUU paKa. B OOHOM BapHaHTEC
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OCYIIECTBIIEHHS (PapMaLleBTHUECKAsl KOMITO3ULIUS TAKXKE COJIEPIKHUT MO MEHbINEH Mepe OTHO
(bapmMareBTHUECKH TPHEMIIEMOE BCIIOMOIaTeIbHOE BELIECTBO.

B cooTBeTcTBHY C AOTIOJHUTEIBHBIM BAPHAHTOM OCYIIECTBIIEHHS TPENyCMOTPEH HAOOD,
CoZlep KAl Ml

a) coenuHenue ¢popmysl (1) uam ero papManeBTHUECKH IPUEMIIEMYIO COJIb B IEPBOH
CTaHIAPTHOM JIEKAPCTBEHHOMU (popMe;

b) ere OJHO TOMOJHUTENBHOE MPOTHBOOIYXOJIEBOE BEIIECTBO B AOMOTHUTEIBHOM
CTaHIAPTHOH JIEKAPCTBEHHOMU (popMe;

C) CpeACTBa-KOHTEHHEPHI AJIsl COAEPIKAHUS YKA3aHHBIX MIEPBOW U IOTIOJTHUTEIbHON
CTaHIAPTHBIX JIEKAPCTBEHHBIX (POPM U HEOOSI3aTEIBHO

d) MHCTPYKIHIO 11O TPUMEHEHHIO.

B onHOM BapuaHTe OCYIIECTBICHUS IPOTHBOOMYXOJIEBOE BEIECTBO MPEAYyCMATPUBAET
AHTHHEOIUIACTUIECKOE CPENCTBO.

B nmro6om BapuaHTe OCYIIECTBICHHS, T€ YIIOMUHAETCS] aHTHHEOIIACTUYECKOE CPECTBO,
AHTHHEOIUTACTUYECKOE CPECTBO MPEACTABISIET COOOH OHO MITH HECKOJIBKO CPENICTB,
NEPEUNCIICHHBIX B yHKTE (1) BbILIE.

Coenunenus popmysl (I) u ux papmManeBTHHIECKN TPHUEMIIEMbIE COJIH MOKHO BBOAHTD B
BUzE (papMaLeBTHUECKUX KOMITO3ULUH, COAePKALINX OHO MJIM HECKOJIBKO (hapMarieBTHYECKH
IPUEMJIEMBIX BCTIOMOTaTEJIbHBIX BEIECTB.

CrnenoBarenbHO, B OZTHOM BapUaHTE OCYIIECTBIICHUS MPEAyCMOTpeHa papMaLeBTHIeCKas
KOMITO3HLIUS, copepskaiasi coenrHenune Gopmyisl (I) mnum ero gpapmaneBTHIecKy IPUEMIIEMYIO
COJIb M TIO MEHBILEH Mepe OHO (papMaLeBTHYECKH MPUEMIIEMOE BCIIOMOTATEIbHOE BELIECTBO.

KoMno3uuuu MoryT HaxoauThCs B popme, MOAXO el ISl TepOPaTbHOrO MPUMEHEHUS
(Harpumep, B Buze TaOJIETOK, MACTHIIOK, TBEPABIX WIIM MSTKHX KarTICyJI, BOAHBIX MM MACJISTHBIX
CYCIIEH3UH, SMYJIbCUH, TUCTIEPTUPYEMBIX MOPOLIKOB UJIH FPAHYJI, CHPOIIOB HJIK HACTOEK ), JJIsI
MECTHOTO MPUMEHEHHs (HarpuMep, B BUAE KPEMOB, Ma3ei, rejiell Wi BOJHBIX WJIH MACJISTHBIX
PacTBOPOB WJIH CYCIIEH3UIN), AJIsl BBEIEHUS yTEM UHTASIINAHN (HAapuMep, B BUIE
TOHKOZMCIIEPCHOTO MOPOIIKA FITH JKUAKOTO a3p030JIs), IJIsl BBEACHUS IyTeM HHCYPQIsaunn
(HarpuMep, B BUZI€ TOHKOIUCIIEPCHOTO TIOPOIIKA) FITH TS TAPEHTEPATbHOTO BBEICHHS
(HarmpuMep, B BUZI€ CTEPHIIBHOTO BOIHOTO MJIM MACIISTHOTO PACTBOPA Uil BHYTPUBEHHOTO,
MOJKOKHOTO MJIM BHYTPUMBIIIEUHOTO BBECHHS JO3bI) WIIM B BU/IE€ CYNIIO3UTOPUS — IJIS
PEKTAJIBHOTO BBEIEHUS 103bl. KOMITO3UIIMM MOKHO MOJTy4aTh C MOMOIIBIO TPAAHIIMOHHbIX
NpOLENyp ¢ MPUMEHEHUEM TPAIULIMOHHBIX (PapMalleBTHYECKUX BCIIOMOIaTENIbHBIX BEIECTB,

XOPOIIO U3BECTHBIX B JAHHOUW 00JIaCTH TeXHUKHU. TakuM 00pa3oM, KOMITO3ULINY,
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npeaHa3HaYeHHbIE Ui IEPOPATIbHOTO MIPUMEHEHHs, MOTYT COIEPKaTh, HAIPUMED, OIMH WIIH
HECKOJIbKO KpacHuTesel, MoCIacTUTeNel, apoMaTu3aTopoB U/MIM KOHCEPBAHTOB.

B onHOM BapuaHTe OCyIIECTBIEHUS IPEeAyCMOTpeHa (papmanieBTHIeCKass KOMITO3ULIUS,
coxep:kaiiasi coenuHenue Gopmybl (I) umu ero gpapmaneBTHHECKH IPUEMIIEMYIO COJb U TI0
MEeHbLIEH Mepe OHO (apMalleBTHUECKH ITPUEMIIEMOE BCIIOMOTaTeIbHOE BEIEeCTBO, IS
NPUMEHEHHUs B TEPaIUU.

B onHOM BapuaHTe OCyIIECTBICHHUS PEeAyCMOTpeHa (papmanieBTHYecKas KOMITO3ULIUS,
conepskamasi coenuaenue Gpopmybl (I) unu ero papMareBTHYECKH MPUEMIIEMYEO COJIb U TIO
MEHbIIEH Mepe OHO (papMaLeBTHUYECKH MPUEMIIEMOE BCIIOMOTaTeIbHOE BELIECTBO, IS
NPUMEHEHHUS B JICYCHUH paka. B OTHOM BapHaHTe OCYIIECTBJICHUS YKa3aHHBIH pak
NPEACTaBIsIET COOOH CONMIHBIN PaK WIIM T€MATOJOTHYECKYIO 3JI0KaYeCTBEHHYIO OMyxoJib. B
OJTHOM BapUaHTE OCYIIECTBJICHUS YKA3aHHBIN pak BBIOPAH U3 TPYIIIBI, COCTOSIIEH U3 paka
MOJIOYHOH JKeNe3bl, paKa SUYHHUKA, PaKka MOKEyOYHOH JKeNe3bl, FeMaTOJOTHUECKOH
3JIOKQYE€CTBEHHOH OMyXOJIH, HEMEJIKOKIJIETOYHOTO PaKa JIETKOT0, MEJIKOKIJIETOYHOTO paKa
JIETKOTO, PaKa XeJyIKa U ITIOCKOKJIETOUYHOH KapLIMHOMBI TOJIOBHI H IIEH.

B HOopM™me coenunerne ¢opmysl (I) OyayT BBOAUTH TEIIOKPOBHOMY KUBOTHOMY B
CTaHAAPTHOM A03€ B Ipenenax auamnasona 2,5-5000 Mr/M’ IIOIAnH MIOBEPXHOCTH TeJIa
YKUBOTHOTO, T. €. mpubnusurenbHo 0,05-100 Mr/Kr, 1 TaHHOE KOJIUECTBO B HOPME
obecrieunBaeT TepaneBTUYeCKH 3PPekTuBHYIO 103y. CTaHnapTHas JekapcTBeHHas popma, Takas
Kak TabyeTka wim KarcyJia, Oyaer oOblMHO comepskaTh, Harpumep, 0,1-250 Mr akTHBHOTO
unrpeanenta. CyTouHyIo 103y 00s3aTeNbHO OYAyT U3MEHSATh B 3aBUCHMOCTH OT MOJIYYarOIIEero
JeueHne CyObeKTa, KOHKPETHOTO MyTH BBEACHMUS, KAKUX-THOO BBOAMMBIX COBMECTHO

TEPANCBTUICCKUX CPEACTB U TAXKCCTU 336OHeBaHI/I$I, oIS KaAETo JICUHECHUIO.

ITPUMEPBI

Pasnuunble BapuaHThI OCYIIECTBJICHUs IPOUJUTIOCTPUPOBAHBI IOCPEACTBOM
HIDKENPUBEAEHHBIX IPUMEPOB. BapuaHT OCy1eCTBIEHNs HE ClIeAYeT HHTEPIIPETUPOBATh KaK
OrpaHUYE€HHBIN NPUMEPAMU.

Ecnu He yka3aHo MHOE, TO UCXOAHbBIE MaTepUabl ObUTH KOMMEPUYECKH TOCTYTHBIMH. Bee
pPacTBOPUTENN U KOMMEpPYECKHE PEAreHThl MMENH JaOOpaTOPHYIO CTENEeHb YHUCTOTBHL, U HX
UCTIONIB30BAJIM B TOM BHUJI€, B KOTOPOM OHH OBbLIH TOJTyYE€HBI.

OO01wue ceenenuss 00 3KCIIEPUMEHTAaX

B xone nonyueHuss npuMepoB B LI€JIOM BBINOJHSUIIM CIeayolIee:
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(1) omepaumy MPOBOAMIIM ITPH KOMHATHOM Temriepatype (K. T.), T. €. B aAuanaszoHe ot 17 o 25°C,
U B atMoc(epe HHEPTHOTO ra3a, TAKOro Kak Nj WM Ar, eClii He YKa3aHO HHOE,

(1) KaK TMPaBWJIO, 32 XOJOM PeaKIuii HaOII0 AN C TOMOLIBIO TOHKOCIOWHON XpoMaTorpaduu
(TLC) w/unu aHamMTHYECKOH BBICOKO3 (P eKTHBHOMN sxuakocTHoN xpomarorpaduu (HPLC nm
UPLC), xotopast 00bI4HO comnpsikeHa ¢ macc-criektpomerpoM (LCMS). ITpuBeneHHbIe 3HAYESHUS
BPEMEHHU PEaKIMU He 00sI3aTeNbHO SBIISIOTCSI MUHUMAJIBHO TOCTYKUMBIMH,

(iii) mpu HEOOXOIUMOCTH PACTBOPBI OPraHUYECKUX BEIIECTB CyLTHin Haa O0e3BoaHbiM MgSOy
wi NaySO,, npouenypsl 00paboTKH MPOBOIWIN C MPUMEHEHHEM TPAAHLIMOHHON METOINKH
paznenenus ¢a3 wim nyrem npuMeHenus: SCX, kak onmucano B (Xiil), ONepariy BbITapHBAHUS
MIPOBOAMIIN JIUOO MyTeM POTALMOHHOTO BhIMApUBaHus in vacuo, mibo B Genevac HT-4/EZ-2 vunu
Biotage V10,

(1v) 3HaueHHs BBIXOJIA, €CIIM OHU MPUBEACHBI, HEOOA3aTEIBHO SIBISIFOTCS MAKCHMAJIBHO
ITOCTH)KUMBIMH, U TIPU HEOOXOIUMOCTH PEAKIIMU TIOBTOPSUIH, €CITH ObLII0 HEOOXOIUMO MOJYYUTh
OoJblee KOIUYECTBO MPOAYKTA PEAKLIHH;

(V) 0OBIMHO CTPYKTYPBI KOHEYHBIX POAYKTOB (popmy.isl (1) monTBep kaain mocpeacTBoM
SEPHOTO MAarHUTHOTO pe3oHaHca (AIMP) n/unn MeToank Macc-CrieKTPOCKOIUH, JaHHbIE MacC-
CHEKTPOCKOIHUH C 3JIEKTPOPACTIBUIEHUEM, KaK ITPABHJIO, MOIYYaJH ¢ IpuMeHeHnem Waters
Acquity UPLC, conpsik€HHOM ¢ Macc-CIIeKTPOMETPOM € OTHUM KBaAPYTIOIbHBIM JETEKTOPOM
Waters, nosy4daroinyM AaHHbIE B OTHOIIEHUH KaK MOJIOKHUTEIbHBIX, TAK U OTPULIATENIbHBIX
MOHOB, ¥ OOBIYHO MPUBENIEHBI TOJBKO HOHBI, OTHOCSIINECS K UCXOAHOH CTPYKTYpPE; 3HAUSHHS
XUMUYECKOTO CIBUTra JUIsi NpoToHHOrO SIMP usmepsiiu no nenpra-Ikajie ¢ IpuMeHeHHeM JIH00
cnektpometpa Bruker AV500, paboraromero nmpu HanpspkerHocTH nojst S00 MIh, mu6o Bruker
AV400, paboraromero npu 400 MI'n, mu6o Bruker AV300, padorarotero mpu 300 MI'u. Ecnu
HE yKa3aHo uHoe, criekTpbl IMP nonyyanu npu 500 MI'y B d6-pumernncyasdokcume.
[TpuMeHsH Cenyroue COKpaIleHus: s, CUHreT, d, nyoneT; t, TPUIUIET, ¢, KBapTeT; m,
MYJIBTHILIET; br, ITUPOKHIL; n, KBUHTET; (V1) €CJIM He YKa3aHO UHOE, COSIUHEHHUSI, COAEePIKALIHE
ACHMMETPUYHBIE ATOMBI YTIIePOa U/NJIH CEpPhI, HE pa3aeisuly,;

(vil) mpOMEKyTOYHBIE COETUHEHUS He 00sI3aTEIbHO ObLTU TOJTHOCTBIO OYHINEHHBIMH, HO UX
CTPYKTYPBI M UUCTOTY oneHnBanu ¢ nomombto TLC, ananutuaeckoit HPLC/UPLC, w/unu

NMR -aHanu3a, W/uian Macc-CeKTPOMETPHY;

(viil) ecu He yKa3aHO WHOE, KOJIOHOUHYIO (umii-xpomarorpaduro (fec) mposoaumm Ha
mnokcune kpemauss Merck Kieselgel (Ne 9385), nnun Ha nuokcune KpeMHus 11t oOpareHo-
¢azosoii xpomarorpadun (cunukarens Fluka 90 C18), nnn na kaprpumkax Silicycle (arnokcun

kpemuus 40-63 mkmM, Bec 4-330 r), nnu Ha kaprpumkax Grace Resolv (4-120 r), nnu Ha
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kononkax RediSep Rf 1,5 Flash, nnu Ha BeicokoaddexTuHbX KonmoHkax RediSep Rf Gold Flash
(Bec 150415 r), wnu Ha xononkax RediSep Rf Gold C18 nyst obpateno-dazosoii
xpomarorpaduu (nuoxcun kpemuusi 20—-40 MxM) 1100 BpyUHYIO, TMOO aBTOMATUYECKHU C
npumenerneM cucremsl Isco CombiFlash Companion mnu nogo0OHOI cucTemsr,

(ix) mpenaparusHyto obpameno-¢pazoyro HPLC (RP HPLC) npoBoamin Ha UOKCHIE KPEMHUS
C18 nns obpareHo-¢pa30Boii XxpoMaTorpadur, Kak MpaBUiIo, C MPUMEHEHHEM KOJIOHKU W aters
XSelect CSH C18 (nuokcun kpemuusi 5 MM, nuamerp 30 mm, muymHa 100 MM) ¢ mprMeHeHHeM
cMecel ¢ YMEHbBIIA LIS s TOJISIPHOCTBIO B KAYECTBE 3JIIOEHTOB, Hanpumep [coaepskamux 0,1%
MypaBbHHOH kucaoTel wiu 0,3-5% BogHOrO pactBopa ruapokcuna ammonus (d=0,91)] B
Ka4yecTBe pacTBOPUTEN A U alleTOHUTPUJIA B KauecTBe pacTBopurens B; TunuuHas npoueaypa
Oyzmer ciaenyroleit: rpaaueHT pacteopuress B TedeHue 10-20 munyT, pu pacxonke 40-50 M1 B
MHUHYTY, OT cMecHu 95:5 pactBoputeneii A u B cooTBeTcTBeHHO 10 cMecu 5:95 pacTBopuTenein A
u B (wn, npu He0OXOAMMOCTH, aTbTEPHATUBHOE COOTHOIIEHUE);

(x) mpuMeHsH creayroure crnocoOrl aHanmuTHueckod UPLC; 0OBIYHO NMPUMEHSIITH JHOKCUT
kpemuusi C18 nist obpammeHo-¢pa3oBoii xpoMaTorpaduu Mpu CKOPOCTH MOTOKA | MiI/MHUHYTa U
Oo0OHapy’KeHHe OCYIIECTBIISIIN C TOMOLIBI0 MAaCC-CIIEKTPOMETPHH C 3JIEKTPOPACTIBUICHHEM H C
MIOMOLIBIO peructpauuu Y @-noriomeHns Npyu JJIMHE BOIHBI B auana3one 220-320 HM.
Anamurrueckyro UPLC nposonunu Ha auokcune kpemuust CSH C18 mist obpareno-¢azosoii
xpomatorpadun ¢ npumenenueM kooHku Waters XSelect CSH C18 ¢ pasmepamu 2,1 x 50 MM u
pasmepoM vactul 1,7 mukpona. Mcrnonb3oBanu rpaAMeHTHBIN aHATIN3 C IPUMEHEHHEM CMecel C
YMEHBIIAIOLIENCS OJSIPHOCTBIO B KAUECTBE 3JIF0EHTA, HAIIPUMep, CMECeH BOABI C
YMEHbLIAKIIEHCs MONSIpHOCTHIO (conepaxkaeii 0,1% mypaBbuHOM Kkuciotsl wiu 0,1% ammuaka)
B KQ4eCTBE PACTBOPUTENS A U allETOHUTPUIIA B KauecTBe pacTBopuTensi B. B Tunuanom criocobe
anamurryeckoid UPLC mpomoKUTebHOCTBIO 2 MUHYTHI OyI€T UCMOJB30BAThCS TPAIUEHT
pacTBopUTENs B TedeHue 1,3 MUHYTBL, IPU pacxonae NpUMEpPHO 1 M B MUHYTY, OT cMmecH 97:3
pactBopureneii A u B coorBercTBeHHO 110 cMecu 3:97 pactBopureneii A u B;

(x1) ecnu onpeneNeHHbIe COSTUHEHUS TIOJyYalid B BUJE COJTH MPUCOSTUHEHHS KUCJIOTHI,
HanpuMep, MOHOTUAPOXJIOPUAHOMN COJM MU TUTHIPOXJIOPUAHOMN CONM, CTEXUOMETPUYECK U
COCTaB COJIM ObUT OCHOBAH Ha YHCIIE U IPUPOAE OCHOBHBIX I'PYII B COEAUHEHHUH, TIPH S5TOM
TOUYHBINA CTEXHOMETPHUUECKUH COCTAB COJIM OOBIYHO HE ONPEAEISUIN, HAPUMED, TOCPEICTBOM
JAHHBIX 3JIEMEHTHOT'O aHAJIN3a;

(xil) ecay B OMMCAHUM PEAKLUH CCHUIAIOTCS HA IPUMEHEHNE MUKPOBOJIHOBON 00paboTKH,
NPUMEHSUTN OJMH U3 CIEAYIOIINX PEaKTOPOB AJsl MUKPOBOJIHOBOW 00paborku: Biotage Initiator,

Personal Chemistry Emrys Optimizer, Personal Chemistry Smithcreator unmun CEM Explorer;
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(xiil) coenuHEHNs OUUINAIN C IIOMOLIBIO XpOMaTorpaduu ¢ CUIbHBIM KATHOHHBIM OOMEHOM
(SCX) ¢ mpumenennem kojoHok Isolute SPE Flash SCX-2 unmu SCX-3 (International Sorbent
Technology Limited, Mun-I' namopran, BenukoOpuranus);

(xiv) cnepyroimue MeTonbl npenapatuBHoi xupanbHoit HPLC npoBoxuiy ¢ npumMeHeHuem
Gilson GX-281 HPLC u DAICEL CHIRALPAK IC (2 x 25 cMm, 5 mxm), DAICEL CHIRALPAK
IF (2 x 25 cm, 5 mxm) unu kosiouku XBridge Prep OBD C18 (3 x 15 cm, 5 MKM); OOBIMHO
CKOpPOCTh MoTOKa cocTanysuia 10-350 my/MuHyTa, 1 0OHAPYKEHUE OCYIIECTBISUIA C TIOMOIIBIO
Y @-nornome s pu TUIMHYHON JJIHHE BOJHBI 254 HM. [TpuMeHsin koHLeHTpaiuo odpasia,
COCTaBJISIONIYIO MpubIu3uTeapbHo 1-100 Mr/mi, B moaXoasimel cMecH pacTBOPUTENEH, ¢
00BpemMoM BBOAMMOI 1pods! 0,5-10 M, u BpemeHeM nporoHa 10-150 MUHYT, ¥ THIIUYHOI
TeMIiepatypoii B neuu 25-35°C;

(xv) cnepyromue criocods! anamuTudeckor xupansaoiit HPLC npoBoamnm ¢ mpuMeHeHneM
Shimadzu UFLC u Daicel CHIRALPAK IC-3 (50 x 4,6 mm, 3 mxm) miu Daicel CHIRALPAK
IF-3 (50 x 4,6 MM, 3 MKM); OOBIMHO CKOPOCTb IIOTOKA COCTaBisIa | MiI/MUHYTa 1 OOHApY KEHHE
OCYLIECTBJISIIN C MOMOLIBK0 Y P-NOrIOEeHus IpU TUIMHYHOM IInHE BONHBI 254 HM. [Ipumensnu
KOHIIEHTPALMIO 00pa3Lia, COCTaBISIOMYI0 MPUOIU3UTENBHO 1 MI/MJI, B IOAXOASAIIEM
pactBopurene, TakoM kak EtOH, ¢ o6bemom BBOanMOi# 1poOe! npubnusutensHo 10 M, u
BpeMeHeM nporosHa 10-60 MUHYT, ¥ TUIUYHON TemrnepaTypoi B neun 25-35°C;

(XV1) IpUMEHSITN CIeNyIOIHe METO bl IPenapaTUBHON XUPAJIbHON CBEPXKPUTHIECKOMN
¢rounHoi xpomatorpaduu (SFC); 00bIMHO CKOPOCTh MOTOKA COCTABIISIA PUOTUZUTEITEHO

70 mu/MuHYTa 1 OOHAPY’KEHNE OCYIIECTBISUIN C TIOMOIIBI0 Y P-TIOTJIOMEeH s TPH TUITHYHOH
IyiHe BOJHBI 254 HM. [IpUMeHsIH KOHIEHTPALU0 00pa3la, COCTABISIFOIIYO MPUOIH3UTEITIBHO
100 Mr/mn, B mogxoasieM pactsopuTtene, TakoM kak MeOH, ¢ oO0beMoM BBOAMMO# poObI
npubnusuTensHo 0,5 M, U BpeMeHeM nporoHa 10-150 MUHYT, U TUITUYHOM TEMIIEPaTypPOl B
neun 25-35°C;

(xvil) OOBIMHO TIPUMEPHI U TIPOMEKYTOYHBIE COSITMHEHNSI Ha3bIBaIM ¢ mpuMeHeHneM ACD
Name, gactu "Structure to Name" u3 ChemDraw Ultra (CambridgeSoft) nmu Biovia Draw 2016;

(xviil) B IOTIOJTHEHUE K YKA3aHHBIM BBILIE TPUMEHSUIN CIEAYIOIINE COKPAIEHHS:

AcO YKCYCHBIN aHTUIPUA HPLC BBICOKO3((heKTHBHAS
KUJIKOCTHAsI XpoMaTorpadust

BINAP 2,2'-6uc(mudpennndocpuno)- | iPrOH U30-TIPOTIaHO
1,1'-Ounadranun

CDCl; JEUTepUPOBAHHBIN MeCN ALIETOHUTPUIT
xJopodopm
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KOHII. KOHLIEHTPUPOBAHHbIN Mel HoaMeTaH
DBU 1,8- MeOD Ds-meTanon
nuazabumkio[5,4,0 lynaen-
7-eH
DCM JIUXJIOPMETaH MeOH METaHOJ
DIPEA N,N-pumsonpormmmstunamud | MTBE METHJI-Mpem-0y THIIOBBIN 3(up
DMA N,N-pumerunaneramus macea/3apso | Macc-CeKTPOMETPHYECK (-
ue) muk(-u)
DMAP 4-TMMETUJIaMUHOTIUPUIUH NaH TUZIPUL HATPHUS
DME 1,2-m1MMeTOKCHUATaH NBS N-OpomMCyKIMHUMU
DMF N, N-numerunpopmaMun NH,Cl XJIOpUJ] aMMOHHUST
DMEF- numeTniIhpopMaMus- NMP I-meTunnuppoNIuauH-2-0H
DMA JHUMETUJIALETaTIb
DMSO TUMETHIICY Ib()OKCH]T K. T. KOMHAaTHasl TeMIiepaTypa
DSC nuddepeHIraNbHAS HACBIII. HACBILICHHBIN
CKaHHUPYIOIIAs KAJIOPUMETPUS
Et;:N TPUSTUIAMUH SCX CWIBHBINA KATHOHHBINA OOMEH
EtOAc STUALEeTaT SFC CBEPXKpHUTHYECKas (PIIIONIHAS
xpomatorpadus
Et,O IVSTHIOBBIN 3¢ up TBAB TeTpa-H-Oy THIAMMOHUSI
Opomun
EtOH 3TAHOJ TBAF TeTpa-H-0y TUIIAMMOHHUS
bropun
FA MypaBbUHAasI KUCJIOTA THF TeTparuapodypan
fcc KOJIOHOYHAs! (31~ XRPD PEHTTEeHOBCKAs TOPOILIKOBAsI
xpomarorpadus nudpakuus
q qac(-bl)
RuPhos 2-pumuknorekcunpochuno-2',6'-TUI30nponoKCHO N EHIIT
RuPhos (2-muumknorekcundocpuno-2',6'-nunzonponokcu-1,1'-6udennn)[ 2-(2'-amuHO-
Pd G3 1,1'-6udennn) nannanusa(ll) merancynsponar
Brettphos | [(2-nuuuknorekcundocduno-3,6-numerokcu-2',4',6'- rpunzonponmi-1,1'-
Pd G3 oudennn)-2-(2'-amuno-1,1' -oudpenun)|nannanua(ll) merancynsponar

METaHCYJIb(pOoHAT
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(xix) B cmygae XRPD-ananu3za ucronszosanu npudop Bruker D4. PeHTreHOBCKYIO MOPOLIKOBYIO
IUQpaKTOrpaMMy OTNPENENsUN IyTeM YCTAaHOBKU 00pa3lia KPUCTAJIMYECKOr0 MaTepuaa Ha
IUIACTHHYATHIN feprkarens Bruker 3 monokpucramna kpemuus (SSC) u pacnpeneneHust
o0pasLa B BUI€ TOHKOT'O CJIOSI € IIOMOIIBIO MpeaMeTHOro crekia. OOpasern Bpalmaim co
cKopocThi0 30 000POTOB B MUHYTY (ISl YIIyUIIEHUS CTATUCTUKH ITOJICUETA) B 00TydaIu
PEHTT€HOBCKUMH JIy4aMHU, T€eHEPUPYEMbIMU METHOM TPYOKOH C IJIMHHON TOHKOM

b okycupoBkoii, padbotaromei npu 40 kB u 40 MA, nipu nivHe BosiHbI 1,54 18 aHrcrpema.
KonnumupoBaHHbBIN HCTOUHUK PEHTI€HOBCKOTO M3JIy4YEeHMsI POXOIUI Yepe3 IIeib C
ABTOMATHUYECKON PEryJIMPYEMON PaCXOAMMOCTBIO, YCTAHOBJIEHHYIO Ha V20, U OTpaK€HHOE
W3JIy4€HHE HANPAaBIAau yepes3 5,89 MM Luenb [ NpeaoTBpaleHus paccesiHus U 9,55 MM 1ienb
nerekropa. OOpasLbl U3MEPSUTH 110 T€OMETPUH OTpaxkeHUs B O - 20 KOHUTYpaIH B THANa30He
ckaHupoBanus ot 2° 1o 40° 20 npu HomuHaIBHOH 3kcriozuun 0,12 cexyHzs! ¢ marom 0,02°.
ITpubop ObLT 00OPYROBAH KOOPAUHATHO-UYBCTBUTEIbHBIM IeTeKTOpoM (Lynxeye).
CrienimanmucraM B 00J1aCTH OPOLIKOBOI PEHTTEHOBCKOH A pakToMeTpun OyIeT MOHITHO, YTO
Ha OTHOCHTEJbHYIO HHTEHCHBHOCTb MUKOB MOTYT BJIMATH, HAIIPHMED, 3€PHA C pa3MepoMm OoJiee
30 MUKPOH U COOTHOLIEHHUSIMHU CTOPOH, JANEKUMH OT €UHULIBL, YTO MOXKET BJIMSATH HA aHAJIN3
o0pasuoB. CienuanucTy B JaHHOH OOJNACTH TEXHUKHU Tak)ke OyIeT MOHIATHO, YTO Ha MOJIOXKEHNE
OTpa’KE€HHI MOTYT BJIUSATh TOYHAS BBICOTA, HA KOTOPOI HaxoAUTCs o0pasel B 1uppakToMeTpe, U
kanubpoBka HyJs1 nuppakromerpa. HesHaunrenpHbil 3P GekT Takke MOXKET OKa3bIBaTh
IUIOCKOCTHOCTB MOBEPXHOCTH 0Opasua. ClienoBaTenbHO, NPEeACTABICHHbIE TaHHbIE
pPEeHTreHorpaMm IudpakTOMETPUN HE CIIeNyeT IPUHUMATh Kak aDCONIIOTHbIE 3HAUSHNUS,

(xx) B cnyvae auddepeHranbHON CKaHUPYIOIIeH KaJTopUMeTpUu uenoib3osanu npudop TA
Instruments Q2000 DSC. Kak mpaBuio, MeHee 3 MI MaTepuaa, CoAepsKallerocsi B CTaHAapTHOM
aNIOMHHHEBOH OCYie C KPBILIKOH, HarpeBainu B nuamnaszoHe temmneparyp ot 25°C no 300°C npu
MIOCTOSTHHON CKOPOCTH Harpesa, coctaisitouieil 10°C B munyTy. Mcnonp3zoBanu npoayBOYHbIH
ra3 ¢ IpUMEHEHUEM a30Ta - CKOPOCTb NoToKa 50 mu1 B MuHyTy. TemnepatypHble faHHBIE
aHAJTM3UPOBAJIN C MPUMEHEHHEM CTaHIAPTHOTO POTPAMMHOI0 O0ECTIEUeHHsI, HAPHUMEP

Universal v.4.5A or TA INSTRUMENTS®.

IIpomexyTouHoe coeqnHenue 1: S-amuHo-2-0pom-4-MeTHI0eH30iiHASI KHCJI0TA
Br O
OH

NH,
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NBS (11,87 r, 66,15 mmonb) mopumsiMu AOOABISUH K 3-aMHUHO-4-MEeTHJIOCH30MHON KHUCIIOTE
(10,00 1, 66,15 mmonb) B DMF (50 mi) npu 5°C B TeueHHe NepHOAa, COCTABISIOIIErO 5 MUHYT,
4yToOBI TEMIIepaTypa He nosbimanach Beiie 15°C. IlonyueHHBIH pacTBOp NepeMelnBaIl Mpu
5°C B Teuenne 1 u. PeakunoHHYIO CMech BBUIMBAJIM Ha JeAsHylo Boay (250 mi) mpu
nepemerinBanuu. [lonydeHHOE TBEpAOE BELIECTBO (PUIBTPOBAIN, TPOMBIBAJIH JIEASTHONW BOJOW U
CYLIMJIA C TIOJIyYE€HHUEM YKa3aHHOrO B 3arojioBke coemuHeHus (15,21 r, 100%) B Bune OnemHo-
PO30BOTO TBEPAOTO BEIIECTBA, 'H ssmP (400 MI'u, DMSO) 2,04 - 2,09 (3H, m), 5,21 (2H, s),
7,06 (1H, s), 7,21 (1H, d), 12,84 (1H, s).

IIpomexyTouHoe coeqnHeHHe 2: MeTHJI-S-aMHHO-2-0pomM-4-MeTHI0eH30aT
Br O
7~
o)

NH,

Tuonmnxnopun (4,80 mi, 66,11 Mmonp) nmoOaBIsIM MO KarisiM K S-aMUHO-2-Opom-4-
metunOen3oitHoi kucnore (15,211, 66,11 mmons) B MeOH (200 mu) mpu 20°C B TedeHue
Nepuoja, COCTaBISIOIIEro 5 MUHYT. IlonmyueHHBIH pacTBOp NMepeMeInnBaId MPU HarpeBaHUH C
Oo0paTHBIM XOJIOAMJIBHUKOM B Te€4YeHHE 2 4. PeakIMOHHOW CMeCH JaBalli OXJIAIUTBCS, TaCHIIU
HEOOJIBIIIMM KOJIMYECTBOM BOJbI U PACTBOPUTENb YIAIAIHM in vacuo. PeakIMOHHYI0 CMech
pasbaBmsuin ¢ momourpto EtOAc (250 my) ¥ mocienoBaTeabHO MPOMBIBAINA HACHIIEHHBIM
NaHCOj3 (100 mu1), Bogo#i (100 M) 1 Hackim,. cosneBbiM pactBopoM (100 mut). Opranuyeckuit
CJIOM mpomyckanu 4depe3 (GUIBTPOBaJbHYIO Oymary ansi paszaeieHuss (pas U BbIMApUBATIH C
NOJIy4eHHUEM YKa3aHHOTO B 3aroyioBke coenuneHus (14,85 r, 92%) B BuAe KpaCHOTrO Macia, 'H
SAMP (400 MI'uy, DMSO) 2,06 - 2,11 (3H, m), 3,80 (3H, s), 5,28 (2H, s), 7,06 (1H, s), 7,22 - 7,28
(1H, m); macca/sapso MH'™ 244,

I[Ipome:xkyTouHOe coennHeHHE 3: MeTHI-2-0poM-S-((mpem-0yTOKCHKAPOOHUIAMHHO))-4-

METHJIOCH30aT
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Hu-mpem-Oytunnukapoonar (20,40 r, 93,47 mmonb) noOaBIsIIM K METHI-S5-aMUHO-2-OpoM-4-
merunoOensoary (15,21 r, 62,31 mmonb) B sTanone (125 ) mpu k. T. PacTBOp mepemeruBanu
npu K. T. B Tederne 18 u. JloOapnsimn gomonuHutenbubie 0,5 3kB. nu-mpem-OyTunnukapOoHaTa
(6,80, 31,15MMONb) M peakIMOHHYKD CMeChb IlepeMeIluBalId IpU K. T. B TEYEHUE
nononauTenbHbIX 18 u. EtOH ypansanu in vacuo v NONy4YeHHYIO CYCIEH3UI0 Pa3BOAMIU C
noMoIneko H-rentana (250 mut). TBeproe BemecTBo OTGUIBTPOBBIBAIU, TPOMBIBAIN H-T€IITAHOM
U CYLIWIH C MOJIyYeHHEM YKa3aHHOro B 3arojioBke coenunHenus (14,82 r, 69%) B Bune ceporo
TBEPJIOTO BEIECTBA; 'H ssMP (400 MI'y, DMSO) 1,48 (9H, s), 2,25 (3H, s), 3,84 (3H, s), 7,56 -
7,6 (1H, m), 7,89 (1H, s), 8,73 (1H, s); macca/3apao MH" 344.

I[Ipome:xxkyTouHoe coennHenue 4: mpem-oyrui-(4-opom-S-dopmmui-2-
MeTujadeHna)kapéamar

Br O

HN\[]/O\K

o

Hu-uszo-6ytunamomunust rugpun (1 M, 100 mn, 100,0 Mmmonb) nobaBisin Kk MeTHII-2-OpoM-5-
((mpem-6ytokcukapOoHuI)aMuHoO)-4-metundensoatry (11,47 r, 33,33 mmons) 8 DCM (200 mu)
npu -78°C. Pacteop nepememuBanu npu -78°C B tedenue 1 4. Meranon (20 M) MenseHHO
n00aBISLTM Ui OCTAHOBKM pEAKIMHM M PACTBOP HarpeBasd 10 K. T. PeakunOHHYIO cMech
pasbaBmsuyin ¢ momomibio 0,5 M BomH. HCl (250 M) m  gustunoBoro sdupa (250 mu).
Opraamdeckyro a3y BbLAEISUIN, TPOMBIBATH COJEBBIM pacTBOPOM (200 M), MPOMyCKAIN Yepes3
¢unbTpoBaNbHY0 Oymary myisi pasgeneHuss (a3 W pacTBOPUTENb VAASUIA i1 vacuo ¢
nojiyueHueM cmecu TpeOyemoro ampneruga u cnmpra. Oxcup wmapranna(IV) (10,78 r,
124,1 mmones) nobansuin onHO# mopuuel B cMecb B DCM (260 mi) mipu k. T. PeakioHHy0
CMeCh MEePEeMEIINBaIH MPHU K. T. B TeueHue | 4. JIoOaBmsIM NOMOIHUTENbHBIE 5 SKBUBAJIEHTOB
okcuna maprania(IV) (14,48 r, 166,7 MMOJIb) M pEaKIIMOHHYIO CMECh MTEPEMEIINBAIH ITPH K. T. B
Teuenne | 4. Peakimonnyio cMech dusTposamn depes Celite™, npomsisamu ¢ momormsio DCM
(500 M) ® pacTBOpUTENb YHAJSUIM i1 VAcuo C TIOJYYEHHEM YKa3aHHOTO B 3aroJioBKe
coennuenus (9,97 r, 96%) B Buze Genoro Teeproro semectsa; 'H SIMP (400 MI'y, DMSO) 1,48
(9H, s), 2,29 (3H, s), 7,63 - 7,66 (1H, m), 7,95 (1H, s), 8,78 (1H, s), 10,14 (1H, s); macca’zapso
MH" 314.
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IIpomexyTouHoe coennHenue S: mpem-0yTui-N-[4-0pom-5-[(£)-2-0pomBuHUI]-2-MeTHI-
(penuna|kapbdamar

BrBr

HN\H/O\’<

o

2-metunnponan-2-omar  kamus (4,181, 37,24 MMonb)  mopuusMH  100aBISLIIM K
(6pommerunm)tpudennndocdonus 6pomuny (16,24 r, 37,24 mmons) 8 THF (500 mur) npu -78°C.
K monydeHHo#l cycrneH3uum [o0aBISLIM MO KarysiM - mpem-0yTin-(4-6pom-S-popmui-2-
merundenmn)kapdamar (9,75, 31,03 mmone) B THF (100 M), m cMmech nepeMeInvBajid B
TedeHue 164, W maBanm el MemJieHHO Harperbcsi 10 K. T. JloOamisim H-renran (500 mi) u
0CasoK (PUIBTPOBATH Hepe3 LEIHUT. PacTBOpUTENDb YHAIAIHM il VAcuo ¢ TIONYYEHHUEM CBETJIO-
KOPUYHEBOTO TBEPJOro BemecTBa. IIpoayKT ounmany nocpeacTsoM fcc, 3monupysi ¢ MoMOIIbO
0-10% sTunanerara B H-TeNTaHe, ¢ MOJYYEHUEM YKAa3aHHOTO B 3arojioBke coenuHenus (9,12,
75%) B Bue Oeoro TBEPIOro BEIIECTBA, 'H siMP (400 MI', DMSO) 1,47 (9H, s), 2,21 (3H, s),
6,87 (1H, d), 7,20 (1H, d), 7,51 (1H, s), 7,74 (1H, s), 8,62 (1H, s), nns naHHOrO

MIPOMEXKYTOYHOT'O BEI[ECTBA HE OOHAPYIKUJIM UOH ¢ TpeOyeMol MacCou.

IIpomesxyTouHoe coeqnHeHHe 6: TMITHI-6-((mpem-GyTOKCHKAPOOHUI)aAMHHO)-7-

MeTWJIIHHHOIUH-1,2-1uKkapokcuiar

HN\[]/O\K

o
1pem-0ytun-N-[4-6pom-5-[(£)-2-6pomsunm]-2-meTmn-pernn |kapdamat (9,12 1, 23,32 MMoIIb)
pactBopsutn B 1,4-nuokcane (150 mu) mpu k. T. B atmocdepe azora. PeakmMOHHYIO CMecCh
JEera3upoBaId IMOCPENCTBOM 0OapOOTHPOBAaHUS a30Ta Yepe3 CMeChb B TEUEHHE S5 MUHYT.
HobGasmsuin  kapOonar kamust (8,06 r, 58,30 Mmonb), AMdTUATHApPA3HH-1,2-nHKapOOKCHIIAT

(6,16 T, 34,98 mmounb), N1,N2-numermistan-1,2-quamuna (1,255 mo, 11,66 MMonb) u Honun

menu(l) (1,110 r, 5,83 MMOJb) U MONYYEHHYIO TEMHO-3€JIEHYI0 CYCIIEH3UIO NePEMEIINBAIN TPU
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100°C B Teuenme 18 u. PeakIMOHHOW CMeCH NaBajid OXJAOUTHCS 1O K. T., (PUIBTPOBAIIH,
npombiBau ¢ nomoupio DCM (400 mi), 1 QuibTpaT KOHLEHTpUpoBanu in vacuo. IIponykT
ounInaiu mnocpeacrsoMm fcc, amoupys ¢ nomombto 0-25% sTUnanerata B H-renTaHe, ¢
MOJy4eHHEeM YKa3aHHOTO B 3aroNioBKe coeauHenus (6,63 r, 70%) B Bume 6emoii mensr, 'H SIMP
(400 MI'uy, DMSO) 1,21 (6H, dt), 1,47 (9H, s), 2,22 (3H, s), 4,18 (4H, dq), 6,30 (1H, d), 7,11
(1H, s), 7,19 (1H, s), 7,25 (1H, s), 8,57 (1H, s); macca/3apao MH" 406.

IIpomexyTouHoe coennHeHnue 7: mpem-0yTuii-(7-MeTHIIHHHOJIUH-6-UI)Kkapbamar

_N
N

HN\[]/07<

o]

2M BomH. NaOH (7,95wmn, 15,91 mmone)  pobaBnmsimm K OuaTWI-6-((mpem-
OyTOKCHKapOOHMIT)aMUHO)-7-MEeTUIIMMHHOMNH- |, 2-mukapOokcunary (2,15, 3,18 Mmone) B
EtOH (25 M) npu k. T. PeakiiMoHHYI0 CMech MepeMeInnBajIi Mpu K. T. B TedeHue 18 4, 3aTem
KOHLIEHTPUPOBAIHU in vacuo. PeakiinoHHy0 cMech pazdasisuu ¢ nomompio EtOAc (100 mi), u
OpPraHMYEeCKUN CIIOM BBIIENSUIM W MPOMBIBAIHM TOCIENOBAaTENbHO BOAOH (50 MuT) M HaChILI,
coneBbIM pacTBOpoM (50 mut). OpraHuYecKuii CIoH MponycKany yepe3 GUIbTPOBAIBbHYIO Oymary
1S pasaeneHust Gpas, KOHLUEHTPUPOBAJIHU il VACHUO, 3aT€M OYUINAIN TIOCPENCTBOM fcc, amoupyst ¢
nomotipio 0-100% EtOAc B H-rentase, C MOJYYEHUEM YKa3aHHOTO B 3aroJIOBKE COCAMHEHMS
(0,370 1, 45%) B Buie OpaHKEBOI MMEHBI, 'H simMP (400 MI'u, DMSO) 1,53 (9H, s), 2,54 (3H, d),
8,09 (1H, dd), 8,24 (2H, d), 8,89 (1H, s), 9,19 (1H, d); macca/zapso MH™ 260.

IIpomesxxyTouHoe coennHeHue 8: 7-MeTHUILUHHOJIUH-6-aMHH

_N
N/

NH,

4 M HCI B 1,4-guokcane (1,54 mn, 6,17 mmons) nobasisuiu k mpem-0yTun-(7-MeTHILIHHOIMH-
6-mmkapdamary (320 mr, 1,23 mmons) B MeOH (5 mi) mpu K. T. M PEAKLIMOHHYIO CMeECh
NepeMelInBaId MPU K. T. B TeYeHHe 18 4, 3areM KOHLEHTPHUPOBAIU i1 VACUO C TIONyUYEeHUEM

yYKa3aHHOTO B 3arojioBke coenuHeHus (245 mr, 100%) B BHUIEe SPKO-OPaHKEBOTO TBEPAOTO
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sermectsa; 'H SIMP (400 MI', DMSO) 2,42 (3H, d), 6,96 (1H, s), 7,91 (2H, s), 8,10 (1H, s),
8,22 (1H, d), 8,86 (1H, d); macca/zapso MH" 160.

IIpomexyTounoe coenunenune 9: N-(7-meTua-6-xunosaunn)-1,1-nupeHnMeTAHUMHH
N
Jo0O
o

Pd,(dba); (0,918 r, 1,13 mmounb) u mpem-0ytokcun Hatpus (6,49 r, 67,54 MMoIb) nOOABIIAIHN K

Ph Ph

JerazupoBaHHON CYCIIeH3UH 6-0pOM-7-MEeTHIIXHHOJINHA (10T, 45,03 MMoITB),
mudennnmerannmuna (8,31 min, 49,53 mmone) u pay-BINAP (1,40 T, 2,25 Mmonb) B ToNyoJe
(172 mn). Peakumonnyro cmech HarpeBanu npu 90°C B tedenme 1| 4. PeaknmoHHOH cmecn
JaBaid OXJIAJUTBCS O K. T., pa3baBimsum ¢ nmomombio EtOAc (200 Mi1) U mpoMbIBaJId BOJOH
(100 mm). Bopsblit cnoit  skctparmpoBanu ¢ nomoumpio  EtOAc (2 x 100 mi), 3arem
OOBEIUHEHHBIE OPraHMYECKHE CJIOM MPOMyCKalIu uepe3 (QUIbTpOBaNbHYK Oymary IS
pasmenenuss (a3 M PacCTBOPUTENb YAALUIM in vacuo. HeouuineHHBIH NPOAYKT OYMIIAIN
nocpencreoM fcc, amoupys ¢ momompio 0-100% EtOAc B H-rentane, ¢ TOJIy4YeHHEM
yKa3aHHOTO B 3aroyioBke coenunenusi (14,30 v, 99%) B BUIe OpaHKEBOTO TBEPIAOTO BEINECTBA,
'H SIMP (400 MI', DMSO) 2,35 - 2,4 (3H, m), 6,92 (1H, s), 7,20 (2H, dd), 7,25 - 7,34 (4H, m),
7,49 - 7,55 (2H, m), 7,58 (1H, ddd), 7,72 - 7,79 (3H, m), 7,94 - 8,02 (1H, m), 8,66 (1H, dd),
macca/zapso MH' 323,

MpomexyTounoe coenrHenue 10: 7-MeTHIXUHOJIUH-6-aMUH

N
1)
H,N Z

2 M BogH. pactBop HCI (93,0 M1, 186,1 mmone) noGasmsmu k N-(7-merun-6-xunommn)-1,1-
mudennn-meranumuny (15,00 r, 46,52 mmons) B THF (35 M) u peakuMoHHYIHO CMeCh
nepemMeInuBaiy B TeueHne 1 4. PeaknoHHyto cmech pasdasism ¢ momornsio EtOAc (100 mn) u
pazmensuti cJion. BomgHbIN CIOW AOMONMHUTEIBHO dKCTparupoBaiu ¢ nomomsio EtOAc (50 m).
Bonnyro ¢asy Heitrpanuzoanu ¢ nmomoisio 2 M BoxH. NaOH u nonyueHHOe TBepAoe BEeIeCTBO
cobupanu ¢unsTpanmel, TpoOMbIBAIN HEOONBIINM OOBEMOM BOABI M CYLIMJIH C TOJyYE€HUEM
yYKa3aHHOTO B 3arojioBke coemuHeHus (6,70 r, 91%) B BHme TBEpAOro BEIIECTBA KPEMOBOIO
nsera; 'H SIMP (400 MI', DMSO) 2,25 - 2,32 (3H, m), 5,35 (2H, s), 6,87 (1H, s), 7,22 (1H, dd),
7,61 (1H, s), 7,87 - 7,98 (1H, m), 8,46 (1H, dd); macca/3apso MH" 159.
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IIpome:xxyTouHoe coennHeHue 11: 6-0pom-4-MeTOKCH-7-MeTHIXHHOJIHH

N
~N

0

~

Mertanonat Hatpusi (221 mr, 4,09 mmonb) noOaBisuin OfHOW mopuueidt k 6-Opom-4-xyop-7-
MeTrixuHOJUHY (350 mr, 1,36 Mmmonb) B MeraHose (8 mut) mpu K. T. PeakIHMOHHYK CMecCh
nepemernBany npu 65°C B TeueHue 1 1nHA, 3aTeM AaBajd OXJIaTUTBHCS A0 K. T. PeakinoHHyr0
cMech pazbasisun ¢ momomtbio EtOAc (75 mir) u npombiBasin Bono# (20 MIT) M HACBHIII. COJIEBBIM
pactBopom (20 my1). Opranuueckyro ¢a3zy cymwm Hax MgSO,, dunbTpoBau U
KOHIIEHTPUPOBAIIH 11 VACHO C TIONyUYeHHEeM YKa3aHHOTO B 3arojioBke coequHenus (275 mr, 80%)
B BHJE TBEPIOrO BellecTa KpeMosoro msera, 'H SAMP (400 MI'y, DMSO) 2,54 (3H, s), 4,05
(3H, s), 7,03 (1H, d), 7,94 (1H, s), 8,30 (1H, s), 8,74 (1H, d); macca/3apso MH" 252.

IIpomexkyTouHoe coennHenue 12: 4-MeTOKCH-7-MeTHIXUHOJINH-6-aMUH

N
~N

@)

7~

ITpexaramizarop Brettphos G3 (126 mr, 0,14 MmMounb) no0aBsiiM OMHONM mopuueit Kk 6-0pom-4-
MeTOKCH-7-MeTmixuHomuny (350 mr, 1,39 mmonb), kapGonaty nesust (905 mr, 2,78 Mmmonb) u
0,5M ammuaky B 14-nuokcane (5,55 mm, 2,78 Mmosb) B auokcaHe (9 mi) mnpu K. T.
PeakioHHy10 cMech HarpeBajil B MUKPOBOJIHOBOM peaktope npu 100°C B Teuenue 3 mqHeil.
PeakunonHy0 cMech (UIBTPOBAIM, W TBEPIOE BEIIECTBO NPOMBIBAIUA C momombio DCM
(50 mut). Opranuueckuie CioM OOBEAWHSUIA U KOHLEHTPUPOBAIU M VACUO, 3aT€M OYHUINAIU
nocpencteoMm fcc, amoupyst ¢ momomibpio 0-5% MeOH B DCM, ¢ mojy4eHHeM yKa3aHHOTO B
3arosnoBke coemunenus (200 mr, 77%) B Buzne Gemoro TBepaoro semecrsa; 'H SIMP (400 MIm,
DMSO) 2,27 (3H, s), 3,96 (3H, s), 5,30 (2H, s), 6,75 (1H, d), 7,15 (1H, s), 7,55 (1H, s), 8,33
(1H, d); macca/sapso MH™ 189.

IIpomexyTounoe coenunenue 13: N-(4-xyop-7-meTua-6-xunoaunn)-1,1-

AH(PEHNIMETAHUMHH



60

Ph N\
e
Cl
Pd,(dba); (23,8 mr, 0,03 mmonb) u mpem-0yrokcun Harpust (169 mr, 1,75 Mmonb) nobasnsnu K
Jera3upoBaHHON  cycneH3un  60-Opom-4-xyop-7-metwnxuHoianna (300 mr, 1,17 Mmodb),
mudenunmeranumuna (216 mxi, 1,29 mmonb) u pay-BINAP (36,4 mr, 0,06 MMOJIb) B TOJTyOJIE
(4,46 mi). Peakirionnyroo cMech HarpeBaiu npu 90°C B TeueHue 1 4, 3aTeM AaBajid OXJIATUTHCS
10 K. T., pa3baBisum ¢ nomoinsto EtOAc u npoMeiBayn Bogoi. BonmHeIi ¢i10H 3KCTparupoBaiu ¢
nomompto  EtOAc, 3arem oObenuHeHHBIE OpraHuueckue cion cymmian Hagy MgSOs,
KOHLIEHTPUPOBAJIH /7 Vacuo W OYUIIAIH nocpencTBoM fec, amoupys ¢ momoursio 0-25% EtOAc
B H-TENTAaHE, C MMOJYYCHUEM YKa3aHHOTO B 3aroyioBke coenuneHus (408 mr, 98%) B Buze xentoi
cmorsr, 'H SIMP (400 MI', DMSO) 2,43 (3H, s), 7,14 (3H, s), 7,23 (3H, s), 7,28 (1H, d), 7,38 -
7,56 (3H, m), 7,84 (3H, d), 8,55 (1H, d); macca/zapso MH™ 357.

IIpomexyTounoe coennnenue 14: N-(4,7-aumeTna-6-xuHoau1)-1,1-1udpeHnIMe TAHUMHUH
Ph N\
Ph)*N Z
Annykr  PdCly(dppf)-CH,Cl, (37,3 mr, 0,05 mmonp) noOaBisii  OJHOM mopuueit K
Jera3supOBaHHON CcMecH 2,4,6-rpumetui-1,3,5,2,4,6-TpuokcarprubopuHaHa (0,192 mm,
1,37 mmonb), N-(4-xnop-7-metun-6-xunonun)-1,1-nupennnmverannmuna (326 mr, 0,91 Mmosb)
u kapOonara uesust (595 mr, 1,83 mmonb) B 1,4-muokcane (12 mu) mpu k. T. IlonmydeHHyrO
CYCHEH3UI0 TEepPEeMELINBAIA B 3aKPbITOH Kpblmkoil kojbe mpu 120°C B Teuenue 15 4.
PeakunoHHO# cMecH maBaiii OXJIAAUTLCS 10 K. T. U (PUIIbTPOBAIIH, 3aTEM BBIMAPUBAIN OCYXa U
ounmam nocpeacTsoM fcc, amoupys ¢ momompio 0-40% EtOAc B H-renTaHe, ¢ MOJy4YeHHEM
YKa3aHHOTO B 3arOJIOBKe COeNMHEHs (254 Mr, 83%) B Buze xenroii cMonsr, 'H SIMP (400 MI'm,
DMSO) 2,38 (3H, d), 2,43 (3H, d), 6,86 (1H, s), 6,94 - 7,07 (1H, m), 7,13 (2H, dd), 7,18 - 7,24
(3H, m), 7,38 - 7,59 (3H, m), 7,74 - 7,94 (3H, m), 8,55 (1H, d); macca/zaps0o MH" 337.

IIpomesxxkyTouHnoe coennHenue 15: 4,7-numMeTHIXUHOJIMH-6-aMUH
N
N

H,N Z
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2 M Boas. pacteop HCI (0,092 mn, 3,02 mmons) nobasisumu k N-(4,7-mumernn-6-xusonuin)-1,1-
mupennnmeranumuny (254 mr, 0,75 mmons) B THF (2Mn) u  peakuMOHHYIO CMeCh
nepememBanu B TedeHue 1 4. K cmecum noGamnsnm Boxmy (Anst pacTBOPEHHS TBEPIOTO
BEIIEeCTBA) U pacTBop 3arpysxaiu Ha 10 r-xonmonky SCX-2. beH30(peHOH OTMBIBAIN C TTOMOLIBIO
MeOH (2 x oO6bema KOJIOHKH), 3aTeM COAEPKUMOE KOJIOHKH AJIIOUpOBaU ¢ nmomoinbio 1 M NHj
B MeOH ¢ nony4yeHneM yka3aHHOTO B 3arojioBke coenuHenus (129 mr, 99%) B Buzme TBepAOro
BEIECTBA KPEMOBOT'O 1[BETA,; 'H saMmPp (400 MI'u, DMSO) 2,29 (3H, d), 2,52 (3H, s), 5,37 (2H,
s), 7,00 (1H, s), 7,04 - 7,13 (1H, m), 7,51 - 7,66 (1H, m), 8,33 (1H, d); macca/3apso MH" 173.

IIpomexxyTouHoe coeqHeHue 16: 6-XJI0p-7-HUTPOXHHOKCAJIHH
Cl N
N
10
;N N
Oxcananbnerun (40% B Boxe, 4,26 My, 37,32 mmonb) nobasisi Kk 4-xjop-5-aHutpodenson-1,2-
auamuny (5,00 r, 26,65 mmonb) B sTanone (100 mur) mpu k. T. [Tonmy4deHHbII pacTBOpP HarpeBaiu
B KOJIOE ¢ OOpaTHBIM XONIOJWIBHUKOM B TedeHHe | 4. PeakMOHHYI0 CMeCh OXJIaXIaiH 10 K. T. U
MOJIYYE€HHBIH OCaIOK OT(IIIBTPOBBIBAIM M CYIIMJIH C IMOJYYEHHEM YKa3aHHOTO B 3aroJIOBKE

coenunenns (4,50 T, 81%) B Bume KOpHYHEBOro TBeproro Bemectsa, 'H SIMP (400 MI,
DMSO) 8,57 (1H, s), 8,91 (1H, s), 9,15 (1H, d), 9,17 (1H, d); macca’zaps0 MH+ 210.

ITpomexyTounoe coennnenue 17: 6-MeTHI-7-HUTPOXUHOKCATHH

N\
L)

2,4,6-tpumerun-1,3,5,2,4,6-rpuokcarpudbopunan (2,97 mu, 21,27 MMoJib) 10OaBISIN K 6-XJIOp-
7-aurpoxuHokcanmuny (3,43 r, 16,37 mmonb) B 1,4-auokcane (50 mu) u Bome (5 Mut) mpu K. T.
Hobasmsmm K,CO3; (6,791, 49,10 mmone) u  auxiop-1, 1'-6uc(nudpennndocduno)depponen
naaaus (I1) (1,197 r, 1,64 MMONIb) U PEAKIIMOHHYIO CMECh HarpeBaju B KoJibe ¢ OOpaTHBIM
XOJIOAWJIBHUKOM B Te4eHUe 2 4. PeakIMOHHOM cMecH aBajii OXJIAUTBCS 10 K. T., pa30aBIsuIu C
nomotneto EtOAc (100 mut), mpomsiBanu Bogoi (50 Mi1) U HACHIII. COJNEBBIM pacTBOpoM (50 mur)
U OpraHWYecKHil cioi puiabTpoBann yepe3 (PUIBTPOBAIBbHYIO OyMary Uit paspeneHus ¢as3 u
KOHLIEHTPUPOBAIU M VACHO C TONYYeHHEM HeOdMIIeHHOro mnpoaykra (2,50r, 85%, ecmu
YHCTBIH), KOTOPBIH HETOCPEICTBEHHO MPUMEHSUT Ha CJIEAYIOIIeH CTaauuy, 'H sAMP (400 MI',

DMSO0) 2,65 (3H, s), 8,19 (1H, s), 8,66 (1H, s), 9,04 (2H, dd); macca/3apso MH" 190.
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IIpomesxxkyTouHoe coeanHenue 18: 7-MeTHIXHHOKCAJIUH-6-aMHH

N

N

JCL)
H,N N

Keneso (4,43 r, 79,29 mmonb) u ruapoxsopun ammonus (0,707 r, 13,22 mmoune) nobasisinu K 6-
MeTHJI-7-HUTpOXUHOKcanuny (2,50 r, 13,22 mmons) B EtOH (85 mu1) u Bozme (15 mu) mpu k. T.
ITonyuyennyro cmecp HarpeBanu npu 100°C B Teuenue | u. PeakumoHHOW cMmecu aaBanu
OXJIAOUTBhCA OO0 K.T., (GUIBTpOBaNM u mnpombiBamd ¢ nomouipio EtOH.  ®umbtpar
KOHIIEHTPUPOBAJIU i1 YACUO W HEOYHUIIEHHBIN MPOAYKT OYHUINAIHA MOCPENCTBOM fcc, 3youpys ¢
nomotneio 0-5% MeOH B DCM, ¢ monyyerneM yka3aHHOrO B 3arojioBke coenuaenus (1,80 ,
86%) B BHIE KENTOr0 TBEPJOrO BEIIECTBA, 'H amp (400 MI'y, DMSO) 2,24 - 2,38 (3H, m),
5,83 (2H, s), 7,02 (1H, s), 7,61 - 7,68 (1H, m), 8,44 (1H, d), 8,57 (1H, d); macca/sapso MH"
160.

IIpomexyTounbie npoaykThl 19 u 20: 7-x10p-2-MeTHI-6-HUTPOXHHOKCAJTHUH (OCHOBHOI) 1

6-xJ10p-2-MeTHI-7-HUTPOXHHOKCAJHH (BTOPOCTENeHHbIH)
Cl N Cl N
N N
oLy o0
O2N N O2N N
2-Oxkconpomnananb (4,80 r, 26,65 mmonb) nobaBmsiiu K 4-xjop-5-HUTpoOeH30-1,2-1naMuny
(5,00 1, 26,65 mmonb) B EtOH (100 mi) mpu k. T. [Tony4eHHbI pacTBOp HarpeBaiu B Kojde C
OOpaTHBIM XOJIOMJIBHUKOM B TedeHue | 4. PeakiMOHHON CMecH AaBaiy OXJIAIUTHCS JIO K. T.
MOJIY4EeHHBIH OCAZOK BBIACISUIA MOCPENCTBOM (DMIIBTPALIMU U CYIIMJIH i1 VACUO ¢ TIOTYYSHUEM
6:1 cmecu  7-XJOp-2-MeTHNI-O-HUTPOXUHOKCANIUHA  (OCHOBHOH) ®  O-XJIOp-2-MeTHII-7-
HUTPOXHHOKCAIHHA (4,67 T, 78%, obmuil ast oGoux usomepos);, "H SIMP (400 MI'u, DMSO,

ocHoBHOU m3omep) 2,78 (3H, s), 8,43 (1H, s), 8,84 (1H, s), 9,05 (1H, s);, macca’zapso [M-H]
222.

IIpomexyTounbie npoayKThI 21 1 22: 2,7-1MMeTHI-6-HUTPOXUHOKCAJIHUH (OCHOBHOII) U 2,6-

AUMETHJI-7-HUTPOXHMHOKCAJIHNH (BTOPOCTeNeHHbIi)

POOEDOS
O5N NZ O,N NJ\

2,4,6-rpumerun-1,3,5,2,4,6-rpuokcarpudbopuran (1,60 mu, 11,40 mmonb) noGaBmsuin k  6:1

cMecH 7-XJIOp-2-MeTUII-6-HUTPOXUHOKCAIINHA U O-XJIOp-2-MeTHII-7-HUTpOXUHOKcanuHa (2,04 r,
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9,12 mmonb) B 1,4-nnokcane (50 mi) u Bome (5 M) mpu k. T. JloOaBmsiin kapOOHAT Kanius
(3,151, 22,81 mmonb) u nuxiop-1,1'-Ouc(mudennndochuno)peppouen nammanus (II) (Pd106)
(0,57 r, 0,76 MMOIIB) M PEAKLIMOHHYIO CMECh HarpeBasii B KojOe ¢ 0OpaTHBIM XOJOAMIBHIUKOM B
TeueHue 2 4. PeakuMOHHYIO cMech oxyaxnaanu, pa3daBmsuiu ¢ nomomibo EtOAc (100 mi) u
¢dunprpoBanu. @unbTpar npomsiBagu Bogod (50 MiT) M HACKII. COJNeBBIM pacTBopoM (50 mu).
Opranuueckuii CII0H BbIIENSIH, (GUIBTPOBAIN Yepe3 (puiabTpoBabHYIO OyMary ajist pasaeneHus
(a3, KOHLUEHTPUPOBAIH in Vacuo W OYHMINAIU mocpencTsoM fcc, smonpys ¢ momormbio 0-50%
EtOAc B H-renraHe, ¢ MOJy4Y€HUEM YKa3aHHBIX B 3arojioBKe cCoelUHeHUN B Buue 6:1 cmecu
msomepos (1,01 T, 65%, obmuii) B Bume peokeBaToro TBEpRoro semecrsa; 'H SIMP (400 MI'w,
DMSO, ocuosHoit m3omep) 2,69 (3H, s), 2,76 (3H, s), 8,10 (1H, s), 8,66 (1H, s), 8,98 (1H, s);
macca/3apsao MH™ 204,

IIpomexyTouHblie NpoaAyKThI 23 U 24: 2,7-TUMETHIXHHOKCAJIUH-6-aMUH (0OCHOBHOI1) 1 3,7-

AUMETHJIXHHOKCAJINH-6-aMHH (BTOpPOCTeNeHHbIi)

N N
N N
H,N N H,N N

XKeneso (1,43 r, 25,69 Mmmonb) u ruapoxyiopun aMmonus (229 mr, 4,28 Mmmonp) nodasisu k 6:1
cMecu 2, 7-TuMeTHN-O0-HUTPOXUHOKCAJIMHA ©  3,7-IuMeTHixuHokcanuH-0-amuHa (1,01,
4,28 mmonb) B EtOH (30 mut) u Bome (5 mut) mpu k. T. B armocdepe azota. [lonydueHHyro cmech
nepemerinBany mpu 100°C B teyenue 1 4. PeakLMOHHYIO CMeCh OXJIaXKIaiu, (PUIBTPOBAIH U
npoMbiBasin ¢ nomoineio EtOH. PactBopurens ynamsuii in vacuo U HEOUUIIEHHBIH MPOAYKT
ouumianu nocpeacrsom fcc, rpaauent amouposanus ot 0 1o 5% MeOH B DCM, ¢ nony4yeHnem
yKa3aHHBIX B 3aroyioBke coenuHenuii (600 mr, 81%) B BUAEe KOPUUHEBOrO TBEPIOTO BEILECTBA
(cmech ~5:1); 'H SIMP ans ocroBHOTO m3oMepa (400 MI', DMSO) 2,30 (3H, s), 2,56 (3H, s),
5,63 (2H, s), 7,01 (1H, s), 7,56 (1H, s), 8,50 (1H, s); macca/3apso MH" 174.

IIpomesxkyTouHOe coearHeHue 25: S-XJI0pXHMHA30IMH-6-aMUH

™
HoN N

Cl

N-xnopcykuuanmug (4,47 r, 33,48 MMosb) 100aBIsIM OXHON MOPLHMENH K XMHA30JIWH-0-aMUHY
(4,86 1, 33,48 mmonb) B DCM (150 mi) npu 25°C. TlonyueHHBIH pacTBOp NMepeMeInBaii Mpu

25°C B Teuenue 16 4. PacTBopuTenb yaansid NpU NOHUKEHHOM JABJIEHUH, U OCTATOK OYHUILAJIH
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nocpenctsoM fce, rpaguent smouposanus ot 0 go 30% EtOAc B nerponeiiHoMm >¢upe. Uuctsie
¢pakuuu BBIIAPUBAIN JOCYXa C IOJYYEHHEM YKa3aHHOrO B 3arojioBke coexuHeHws (6,30 T,
105%) B BHze GrenHO-KenaTOro TBepAoro semecrsa;, 'H SIMP (400 MI', DMSO) 6,31 (2H, s),
7,60 (1H, d), 7,76 (1H, d), 9,04 (1H, s), 9,41 (1H, s) macca/zapso MH+ 180.

IIpome:xxyTouHoe coenrHeHHe 26: 7-0poM-S-XJ10pXHHA3O0JIHH-6-AMUH

Br N\ﬁ
nee
Cl

NBS (5,00 r, 28,09 MMonb) noOaBisiin OJHOW MOpUMEH K S-XJIOpXHHA30MWH-0-amuny (6,10 T,
33,96 mmonp) B DCM (150 M) mpu k. T. [lonyueHHBIH pacTBOp NepeMeInuBaiyd MPH K. T. B
TeyeHre 16 4. PeaklMOHHYIO CMeCh racWjii C TOMOINBI0 Hackim. BOmH. Na,CO; (200 m),
skcTparuposanu ¢ nomoupio DCM (4 x 200 mMi) 1 0OBbEIMHEHHBIE OPTraHUYECKHUE CIION CYLIITN
Han MgSO,, unpTpoBanu U BeImapyuBain. HeoUHIEeHHbII MPOAYKT OUUINAJIH ITOCPEACTBOM fcc,
rpaauent smouposanus ot 0 1o 20% EtOAc B nerposielinom 3¢dupe, ¢ MOJNydeHUEM YKa3aHHOTO

B 3aronoske coexnuuenns (0,91 r, 10%) B Buxe ceporo TBepaoro semectsa; 'H SIMP (400 MI',

3 , S S S S), MAcCcAa/3ap .
CDCl5) 5,03 (2H, s), 8,22 (1H, s), 9,19 (1H, s), 9,56 (1H, s); /sapsio MH" 258

IIpomexxkyTouHoe coeanHeHue 27: S-xJa0p-7-MeTUIAXHHA3O0JINH-6-aMUH

"
HoN N

Cl

Pd(Ph;P)s (384 mr, 0,33 mmonb) noOaBnsuin OXHOW Tmopuued K 7-OpoM-5-XJIOpXHUHA30JIUH-6-
amuny (860 mr, 3,33 mmonb), Tpumeruiadopokcuny (2506 mr, 9,98 mmone) u KyCOs3 (920 wr,
6,65 mmonb) B THF (15 M) mpu k. T. Peaknmonnyo cmech nepemernnsain npu 80°C B TeueHue
48 4, 3aTeM aBAIM OXJIAAMTHCS 10 K. T. U OUUINAIH MOCPEACTBOM fCC, TPAMEHT 3IFOMPOBAHUS
or 0 no 30% EtOAc B mnerponeiiHOM 3¢upe, ¢ TOJyUYEHHEM YKa3aHHOTO B 3arojiOBKe
coennuennst (540 mr, 84%) B Bue GIETHO-KENTOro TBEPAOro Bemectsa, 'H SAMP (400 MI,
DMSO) 2,43 (3H, d), 6,03 (2H, s), 7,68 (1H, s), 9,02 (1H, s), 9,38 (1H, s); macca/3apso MH"
194.

IIpomesxxkyTouHoe coeqnHeHue 28: 7-MeTHIXUHA30JIMH-6-aMUH
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Pd/C 10% (500 mr, 4,70 mmonb), 5-xj0p-7-MeTHIXUHA30MuH-6-amMuH (500 mr, 2,58 MMonp) u
Et3N (0,720 mu, 5,16 mmons) B MeOH (25 mut) nepemernnBaiy B yCJIOBUSIX AaBJICHHs BOAOPOAA
3arM. mpu K. T. B TedeHHe 3 OHeld. PeakIMOHHYI0 cMech (QMIBTPOBAIM 4Yepe3 LEeNUT U
KOHIIEHTPUPOBAIU i1 vacuo. T1ony4eHHbI HEOUYHMIICHHBIH MPOAYKT OYHUINAIH C TOMOIIBIO
daem-xpomarorpaduu ¢ dueni-kongonkoi C18, rpaguent smouposanust oT 0 1o 30% MeCN B
BOJIE, C MOJYYEHHEeM YKa3aHHOro B 3arosioBke coeamHeHus (80 mr, 19%) B Bume kenToro
TBeproro Bemectsa, 'H SIMP (400 MI'y, DMSO) 2,32 (3H, d), 5,71 (2H, s), 6,95 (1H, s), 7,62
(1H, s), 8,86 (1H, s), 9,14 (1H, s); macca/3apsao MH™ 160.

IIpomexyTouHoe coennHeHnue 29: 3Tua-2-xaop-4-((rerparuapo-2 H-nupan-4-

N7 COoEt
X

N~ °NH

HWJI)AMHHO)THPUMHAHH-S-Kap0oKcHIaT

Cl

o)

Kapbonar xamus (62,501, 452,41 mmonb) no0aBisin K 3TUI-2,4-TUXJIOPIHPUMHUINH-S-
kapOokcunary (40,00 r, 180,97 Mmonb) u Terparuapo-2H-nupaH-4-aMuHa THIPOXJIOPUAY
(24,90 1, 181,0 mmonb) B ateronutpusie (1 ). PeakiiOHHYI0 CMeCh MepeMeLINBaIN MPH K. T. B
teyeHre 16 4. IlonydeHHBIH OCamOK COOMpaaud TOCPEACTBOM (DHUIBTpAaLMK, MPOMBIBATIH C
nomotneto THF (750 Mi1) u oObequHEHHBIE OPraHUYECKHE CJIOM KOHLIEHTPUPOBAU il VACUO.
HeouunineHHbpii mpoayKT ouuiamu nocpenactsom fce, rpaauent smouposanus ot 0 1o 2% THF B
DCM, c nony4yeHueMm yKa3aHHOTrO B 3arojioBke coemuHenus (37,74 r, 73%) B Bunme OnemHo-
JKEJITOTO TBEPJOTO BEILIECTBA; 'H samP (400 MI'u, DMSO) 1,32 (3H, t), 1,54-1,63 (2H, m), 1,85-
1,89 (2H, m), 3,43-3,49 (2H, m), 3,83-3,88 (2H, m), 4,12-4,26 (1H, m), 4,29-4,34 (2H, m), 8,34
(1H, d), 8,64 (1H, s); macca/3apso MH™ 286.

IIpomexyTounoe coennnenue 30: 2-xjgop-4-((terparuapo-2H-nupan-4-

WJI)AMHHO)THPUMHIHH-S-KapOOHOBAsI KHCJIOTA
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X
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o
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Pacteop LiOH (13,111, 547,37 mmonb) B Bome (800 mu1) moGaBisiii K TepeMeLIHBaeMOMY
pacTBopy 3THIN-2-XJ0p-4-((TeTparunpo-2 H-nupan-4-uia)aMUHO ) TUPUMHUANH-S-KapOOKCuIaTa
(78,20, 273,7 mmonib) B THF (800 mu1). PeakimoHHy:0 cMech NepeMeInnBajid MPH K. T. B
TeYeHue 3 4, 3aTeM YaCTUYHO KOHLIEHTPUPOBAIIU /1 VaCHO U MOAKHUCIIAIN ¢ MOMOIIbI0 2 M BOoAH.
pacteopa HCI. TlonydeHHbIii ocamok cobupaiu NocpeacTBOM (PHIIbTPALIUH, MPOMBIBAIN BOJON
(500 mu) u cymunm in vacuo ¢ ONyYeHUeM YKa3aHHOTO B 3arojioBke coenuneHus (66,4 r, 92%)
B BUze O€JI0ro TBEPIOTO BEIeCTBa, 'H samp (300 MI'u, DMSO) 1,48-1,61 (2H, m), 1,85-1,89
(2H, m), 3,41-3,49 (2H, m), 3,81-3,87 (2H, m), 4,10-4,22 (1H, m), 8,54 (1H, d), 8,59 (1H, s);
macca/zapsao MH™ 258.

IIpomexyTounoe coenunenue 31: 2-xjgop-9-(terparuapo-2H-nupan-4-un)-7,9-nuruapo-8H-

N
N~
Lo
CI”>N"TN

o

Tpustunamun (25,41, 251,5 mmonb) pobasnsiiu k- 2-xuyop-4-((terparunpo-2H-nupan-4-

nypuH-8-0H

WJT)aMHHO )ITHPUMHUIHH-S5-KapOOHOBOM KHCJIOTE (64,8, 251,5 Mmoub) u
mudennndocpopunazuny (69,2, 251,5 mmonr) B DMA (330 mu1). PeakumoHHyr cmech
nepeMelInBaiyd npu K. T. B TedeHue 1 u, 3atem nepememnBanu npu 120°C B TeueHue 16 4.
PeakunonHyr0 cmech BbUTHBaJNM B Jief (2 J1), OCagoK cOOHMpai TMOCPEACTBOM (PHIIbTpPALUH,
npombiBad Bomoil (400 Mil) W CYyIIMIM iR Vacuo C TIONYyYE€HHEM YKA3aHHOTO B 3aroJIOBKE
coenuHenus (44,8 r, 70%) B Buae O€I0r0 TBEPIOrO BEIIECTBA; 'H amp (400 MI'u, DMSO) 1,66
- 1,70 (2H, m), 2,39-2,47 (2H, m), 3,45 (2H, t), 3,95-3,99 (2H, m), 4,38-4,46 (1H, m), 8,14 (1H,
s), 11,65 (1H, s); macca/zapso MH™ 255.

IIpomexyTouHoe coennHenue 32: 2-xJjop-7-meTua-9-(rerparuapo-2H-nupan-4-ua)-7,9-

auruapo-8H-nypun-8-on
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Pacteop NaOH (31,0, 775,50 mmonie) B Bozme (80 mu1) moOaBisii K TepeMELINBAEMOMY
pacTBopy 2-xyop-9-(Terparunpo-2H-nupan-4-un)-7,9-nurunpo-8 H-ny pun-8-oxa (39,5,
155,1 mmone) u Mel (48,5 mn, 775,5 mmons) B THF (720 mu1). PeakumoHHyr cmech
nepeMeLInBaiy Ipy K. T. B TeueHne 16 4. PeakliMOHHYI0 CMech YaCTUYHO KOHLIEHTPUPOBAJH i71
vacuo, 3areM paz0Oapnsiin Bomou. [lonydeHHbIN 0cagok coOMpaan MOCPEACTBOM (UIIBTPALIUY,
npombiBad Bomoit (300 Mi1) W CYWIWIM /7 Vacuo ¢ TIONYyYE€HHEM YKA3aHHOTO B 3aroJIOBKE
coenuuenus (32,5, 69%) B Buge Oenoro TBEPAOro BEIIECTBA, 'H amp (400 MI'u, DMSO)
1,67-1,71 (2H, m), 2,39-2,48 (2H, m), 3,37 (3H, s), 3,46 (2H, t), 3,96-3,99 (2H, m), 4,42-4,50
(1H, m), 8,37 (1H, s); macca/apso MH™ 269.

IIpomexyTouHoe coennHenune 33: 3Tua-2-xaop-4-(((1s,4s)-4-

THAPOKCHIMKJIOT €KCHJI)aAMHHO)TMPUMHUANH-S-KapOokcHaaT

N COaE!
X

~
CI” "N” °NH

OH

Kapbonar xamusa (78,00, 565,5 MMonb) pobaBisin K - 3THI-2,4-IUXJIOPITUPUMHUINH-S5-
kapOokcmmary (50,00 r, 226,2 mmonb) u (1s,4s)-4-aMUHOLMKIIOT€KCaH-1-0J1a TUAPOXIOPUAY
(34301, 2262 mvmonp) B aunerorutpmwie (700 M) mpum K. T. B arMmocdepe BO3ayXxa.
PeakunoHHYI0 CMeCh MepeMelnBalid NMPU K. T. B Te4eHue 16 4, 3areM (uiabTpoBamm yepes
noxymky u3 Celite®. @UIBTPAT YACTHYHO KOHLEHTPHPOBAIIM il VACHO W TIONYYeHHBIH 0CaIOK
coOupanu mocpencTsoM (GuiIbTpanuy, npomMbiBaid ¢ nmomombio MeCN (100 M) u cymunu in
vacuo ¢ TIONy4eHHeM YKa3aHHOro B 3arosioBke coenwHeHus (41,0r, 61%) B Bume Oemnoro
tBeproro Bemectsa, 'H AMP (400 MI'y, DMSO) 1,32 (3H, t), 1,42 - 1,58 (2H, m), 1,60 - 1,75
(6H, m), 3,66 (1H, d), 4,06 (1H, dd), 4,33 (2H, q), 4,57 (1H, d), 8,46 (1H, d), 8,63 (1H, s);
macca/zapsao MH™ 300.
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IIpomexyTouHoe coennnenue 34: 2-xjaop-4-(((1s,4s)-4-
THAPOKCHIUKJIOTeKCHJI)AMHHO)THPUMHAHH-S-KapOOHOBAs1 KHCJIOTA

L
Cl)\ Z

N~ “NH

OH

LiOH (9,75, 407,00 MMOJTB) no0aBIsLIH K stun-2-x5op-4-(((1s,4s)-4-
THIPOKCUIMKJIOTEKCHIT)aMHHO )ITUPUMUANH-S-kapOokcmnaty (61,0 r, 203,50 mmons) B THF
(400 mu) u Bome (400 mur) mpu K. T. B atMoc(epe Bo3ayxa. PeakIMOHHYIO CMeCh MepeMeIHBaIIH
IIPU K. T. B Te4eHue 16 4, 3aTeM 4aCTUYHO KOHLEHTPUPOBAJIH /71 VAcuo U NOAKUCIAIN 10 pH~2 ¢
nomompid 2 M BomH. pactBopa HCI. Tlony4yeHHblli oOcCalok CcoOUpaid MOCPEICTBOM
¢unbTpauny, npomMeiBanu Bomod (500 M) M CYIIWIM ik vacuo ¢ TIONYYEHHEM YKa3aHHOTO B
3arosnoBke coemuuenns (52, 94%) B Bume Gemoro Teepmoro semectsa, H SIMP (400 MIm,
DMSO) 1,51 (2H, d), 1,58 - 1,75 (6H, m), 3,66 (1H, s), 4,00 - 4,07 (1H, m), 4,56 (1H, s), 8,59
(1H, s), 8,69 (1H, d), 13,82 (1H, s); macca/3apso MH™ 272.

IIpomexyTounoe coennnenue 35: 2-xa0p-9-((1s,4s5)-4-ruapoKcUIMKIOreKCcHI)-7,9-

N
N™ X
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auruapo-8H-nypun-8-on

OH

TpusTunamux (28,2 Mo, 202,4 MMOJITB) no0aBISIH K 2-xyop-4-(((1s,4s)-4-
THIPOKCHUITMKIIOTEKCHIT)aMHHO )ITUPUMUANH-S-KapOoHoBo# kuciore (55,0, 2024 mMonb) B
aneronutpuiie (550 M) mpu k. T. B atMochepe Bo3ayxa. PeaklIMOHHYIO CMeCh MepeMernnBaIu
npu K. T. B TedueHue 15 mun. Jlobasnsmu DPPA (55,7 r, 202,4 MMOnb) U pEakIMOHHYIO CMEChH
nepeMelIMBaiu npu k. T. B TedeHue 30 muH, a 3ateM HarpeBanu npu 90°C B TedeHue O 4.
PeakiioHHO# cMecH HaBaiu OXJIANHUTHCS A0 K. T. M BbUIUBAIU B BoAy (4 ). Ocanok cobupanu
NOCPENCTBOM (PMIIbTpPALUK, NpOMbIBaIH Bojod (1) m cymmiam in vacuo ¢ TOIyYeHUEM
yYKa3aHHOTO B 3arojioBke coeamHenust (34,91, 64,1%) B Buge Oenoro TBEpAOro BEINECTBA,

macca/zapsao MH™ 269.
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IIpomexyTounoe coennHenue 36: 2-xjop-9-((1s,4s5)-4-ruApoKCHLHKIOreKCHI )-7-MeTHJI-7,9-

auruapo-8H-nypun-8-on
N/
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Wonmeran (31,70 r, 223,30 mmonb) no6aBmsmy K 2-xm0p-9-((1s,4s)-4-ripOoKCHIMKIOreKCIT)-
7,9-nurunpo-8 H-nypun-8-ony (30,00 r, 111,65 mmons), NaOH (22,33 r, 558,24 mmoinb) B THF
(300 mu) m Boze (150 mun) mpu 25°C. PeakimoHHyr0 cMech nepemMernnBain npu 25°C B TeueHue
16 4. PeakuMOHHYIO CMeChb KOHLEHTPUpOBaIU in vaccuo. Ocaiok cOOHpantu MOCPENCTBOM
¢unbTpauny, nMpoMbiBaIK BOAOH (250 MII) M CYIIWIM ik vacuo ¢ TIONYYEHHEM YKa3aHHOTO B
3arosoBke coemunenns (24,02 r, 76%) B Bume 6enoro Teepaoro emectsa; H SIMP (400 MI'w,
DMSO) 1,43 - 1,61 (4H, m), 1,79 (2H, d), 2,54 - 2,68 (2H, m), 3,34 (3H, s), 3,87 (1H, s), 4,15 -
4,21 (1H, m), 4,46 (1H, d), 8,34 (1H, s); macca/3apso MH" 283.

IIpomexyTounoe coennnenue 37: 3Tua-2-xaop-4-(((1r,4r)-4-

THAPOKCHIMKJIOT €KCHJI)aAMHHO)TMPUMHUANH-S-KapOokcHaar
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DIPEA (35,10, 271,5 MmMonb) mO0aBISIM IO KAIUIAM K OTHI-2,4-IUXJIOPITUPUMHUINH-5-
kapbokcumary (40r, 181,0 mmomb) wu  (1r,4r)-4-amuHOUMKIOrekcan-1-omy (20,84,
181,0 mmonp) B aneronutpuiie (1,25 m) mpu 0°C. PeakimoHHOH cMecH naBajid HAarpeTbes JI0
K. T., 3aTeM IMepeMellnBaId npu K. T. B TedeHue 16 4. [lomyueHHbli ocamok cobupanu
nocpencTsoM (¢uiabTpanuu, npombiBau ¢ nomoupto THF (500 mn), u obbenuHEeHHbIE
OpPTaHUYECKHE CJIOW BBIIEISUIM M KOHLEHTPUPOBAIH i1 vacuo. IlonmyueHHBI HEOUMINEHHBIN
NPOAYKT OYHINANU rocpeactsoM fcc, rpanuent smoupoBanus ot 0 no 3% THF B DCM, c

NOJIy4eHHEM YKa3aHHOTO B 3arojioBke coeauHeHust (42,0 r, 77%) B Bume OJeIHO-KENTOrO

TBeproro semectsa; ‘H SIMP (300 M, DMSO) 1,23-1,45 (7H, m), 1,82-1,95 (4H, m), 3,47-
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3,48 (1H, m), 3,86-3,95 (1H, m), 4,27-4,34 (2H, m), 4,63 (1H, d), 8,26 (1H, d), 8,60 (1H, s);
macca/zapsao MH™ 300.

IIpomexyTounoe coennnenue 38: 2-xaop-4-(((1r,4r)-4-
THAPOKCHIHKJIOTeKCHJI)AMHHO)THPUMHIHH-S-Kap0OHOBAasI KHCJI0TA

N7 COsH
X

CI” "N "NH

OH
Pacteop LiOH (6,711, 280,23 mmonb) B Bozme (420 M) mo0aBisiim K TepeMEIINBACMOMY
pacTBopy stun-2-xnop-4-(((17,4r)-4-rugpOKCUIUKIJIOTEKCHIT ) AMUHO ) TUPUMHUTHH-5 -
kapOokcmnara (42,00 r, 140,1 mmonps) B THF (420 mu). PeakimoHHYI0 CMECh MepeMeLIHBaIH
Opyu K. T. B Te4eHHe 10 4, 3aTeM YaCTHYHO KOHLEHTPUPOBAIU 7 VACUO W TIOOKUCISIN C
nomomptdo 2 M BomH. pactBopa HCI. Tlonydyennslii ocamok coOupanu TOCPENCTBOM
¢unbTpauny, npoMeiBanu Bomod (350 M) M CYIIWIM ik vacuo ¢ TONYYEHHEM YKa3aHHOTO B
3aronoBke coenuHeHus (34,29 r, 90%) B Bune 6e10ro TBEPAOro BEIIECTBA, KOTOPOE MPUMEHSIIN
6e3 momonHuTeNnbHOM ouncTky, 'H SIMP (300 MI'u, DMSO) 1,24-1,43 (4H, m), 1,84 (2H, d),
1,94 (2H, d), 3,44-3,50 (1H, m), 3,88-3,90 (1H, m), 8,47 (1H, d), 8,58 (1H, s), 13,79 (1H, s), 1

0OMEHHBI IPOTOH He Habmoacs; macca/sapso MH' 272.

[IpomexyTounoe coennnenue 39: 2-xjop-9-((1r,4r)-4-ruapoKkcUBMKIOreKCcHI)-7,9-

¥
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auruapo-8H-nypun-8-ox

Hudennndocdopunazun (38,3 r, 139,1 mmonp) nobasnsian no karmisM k 2-xmop-4-(((17,4r)-4-
THIPOKCUIMKIIOTEKCHIT)aMHHO )ITUPUMUANH-5-KapOoHoBo#  kucnore (36,0, 132,5 mmonb) u
nobGasysimn TpudTHIamMuH (18,47 mu, 132,50 mmone) B8 THF (800 mum) mpu k. T. PeaknpioHHyIO
cmech nepememmBanu npu 100°C B Tewenue 12 4y, 3arem naBajiu OXJAAUTBCS 1O K. T,

KOHLIEHTPUPOBAIU N vacuo WM OCTaTok paszdasnsamu Bomod (700 mi). Teepmoe BeliecTBO
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cobupanu mocpeAacTBoM (UIbTpalyy, Cymwin in vacuo u pactupamun ¢ DCM ¢ nonydeHuem
yKa3zaHHOro B 3arosioBke coemuHeHus (18,36, 51%) B Bume Oenoro TBEpAOro BELIECTBA,

macca/zapsao MH™ 269.

IIpomexyTounoe coennnenue 40: 2-xaop-9-((1r,4r)-4-ruApoKCHIIUKIOreKCHI)-7-MeTHI-7,9-

auruapo-8H-nypun-8-on
N
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I'mnpokcun Hatpust (26,0 T, 651,28 mmonp) B Boge (350 mur) moOamisin OfHOHM moprmed k 2-
xJ10p-9-((17,4r)-4-runpokcuuukiorekcun)-7,9-nuruapo-8H-nypun-8-ony (35,0 r, 130,3 mmonb)
u metwtionuay (40,7 min, 651,3 mmone) B THF (700 m1) mpu k. T. PeaknuoHHYIO CMech
nepeMeInuBaId MpH K. T. B Te€4eHHe 16 4, 3aTeM YacTUYHO KOHLEHTPUPOBAIU il VaCUO W
MOJIYY€HHOE TBEPIOE BELIECTBO BBIAEJSIN IOCPEACTBOM (PHIIBTpALMN M CYIIWINA i1 VACUO C
NOJIyYeHHEM YKa3aHHOrO B 3arojioBke coenuHeHust (31,6 T, 86%) B BuAe CBETIIO-XKENTOrO
tBeproro Bemectsa; 'H AMP (300 MI'y, DMSO) 1,16 - 1,45 (2H, m), 1,61 - 1,81 (2H, m), 1,87
- 2,03 (2H, m), 2,15 - 2,39 (2H, m), 3,35 (3H, s), 3,40 - 3,60 (1H, m), 4,00 - 4,28 (1H, m), 4,70
(1H, d), 8,35 (1H, s); macca/zapao MH" 283.

IIpomexxyTounoe coennnenue 41: 3run-($)-2-xaop-4-((rerparnapo-2 H-nupan-3-

o~ CORE
r

N” "NH
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(S)-rerparunpo-2H-nupan-3-amuaa ruppoxiopun (1,99 r, 14,48 mmons) B MeCN (10 mu)

WJI)AMHHO)TUPUMHAHH-S-Kap0oKCcHIAT

Cl

nobGassin no KarwsiM K cmecu DIPEA (6,30 mn, 36,19 Mmonb) 1 3THi-2,4-TUXTIOPITUPUMUIIH-
5-xapOokcunara (3,20, 14,48 mmone) B MeCN (60 M) mpu 0°C B TeueHHe mepuona,
COCTaBJISIIOLIETO 5 MUH, B aTMOoc(epe Bo3ayxa. PeakmoHHyI0 CMeCh NepeMelnBail B TeUCHUEe
4 4, naBamy MENJIEHHO HArpeThCsl 10 K. T., 3aT€M IMepPeMEIINBaIN MpHU K. T. B TedeHue 18 4 u
KOHLIEHTPUPOBAIHU in vacuo, pazdasnsanu ¢ nomoupio EtOAc (100 M) u mpombIBaiu BOJOH,

3aTeM HacChIIl. COJNIEBbIM pacTBopoM. Opranuueckuii cnoit cymmnn Hax MgSOy, punsrpoBanu u
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KOHLIEHTPUPOBAJIHU /1 Vacuo W OYUIIAIH nocpencTsoM fec, amoupys ¢ nomombsio 0-40% EtOAc
B H-T€NTaHe, C MMOJyYeHUEM YKa3aHHOTO B 3aroyioBke coenunenus (3,24 r, 78%) B Buze KenToro
macra; 'H SIMP (400 MT';, DMSO) 1,32 (3H, t), 1,49 - 1,6 (1H, m), 1,63 - 1,79 (2H, m), 1,83 -
1,94 (1H, m), 3,48 (1H, dd), 3,54 - 3,65 (2H, m), 3,74 (1H, dd), 4,08 - 4,19 (1H, m), 4,33 (2H,
q), 8,57 (1H, d), 8,64 (1H, s); macca/zapso [M-H] 284.

IIpome:xkyTounoe coenunenue 42: 2-xaop-4-[[(35)-Terparuaponupan-3-

WJI|AMHHO |MTUPUMHAHH-S-KapOOHOBAS KHCJIOTA

0
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I'mnpokcupa mutus ruapar (0,933 r, 22,23 mMonb) no0aBisuii OgHOH mopuueit k sTui-(S)-2-
xJop-4-((Terparuapo-2H-nupan-3-mi1)aMUHO )TUPUMHUANH- 5 -KapOOKCHIIaTy (3,241,
11,12 mmonw) B THF (20 mir) u Boge (20 mi) npu 0°C. PeakimoHHOW CMeCH aBaJid HarpeThCs
IO K. T. W MEpeMElIMBalud INPU K.T. B TedeHHe 16 4. PeakuuMOHHYIO CMeChb 4YaCTHYHO
KOHIIEHTPUPOBAIU i1 Vacuo, 3aTeM NOoAKuCHAan ¢ nomoumpio 2 M BoxmH. pacteopa HCI.
ITony4yennslii ocagok cOOHpaIN MOCPEACTBOM (PHIbTpAK, MpoMbIBaIU Bomou (50 M) u
CYIIMJIM Ha BO3AyXe Ha NPOTSDKeHHMH Houu. IlomydeHHoe Oenoe TBepAOE BEIIECTBO
JOTONHUTENBHO cymmnu in vacuo npu 50°C B TeueHue 24 4 C MOJyYEHHEM YKa3aHHOTO B
3arosoBke coenuuenust (2,40 T, 84%) B Buxe Gemoro Teepmoro Bemectsa; 'H SIMP (400 MI'w,
DMSO) 1,55 (1H, dq), 1,61 - 1,77 (2H, m), 1,85 - 1,95 (1H, m), 3,45 (1H, dd), 3,59 (2H, t), 3,75
(1H, dd), 4,06 - 4,16 (1H, m), 8,60 (1H, s), 8,76 (1H, d), 13,62 (1H, s); macca/3apso MH" 258,

IIpome:xyTounoe coennHenue 43: (5)-2-xaop-9-(Terparuapo-2H-nupan-3-un)-7,9-auruapo-
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Hudenmndochopunazuz (2,00 mi, 9,29 Mmoiib) 100aBIsLTA OXHOHN MOPLHEH K pacTBOPY 2-XJIOp-

8H-nypun-8-on

4-[[(35)-Terparuaponupan-3-ui|aMuHO |MTUPUMHUINH-S-KapOOHOBOI KUCJIOTBI (2,40,
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9,29 mmonb) u TpudTUaamuHa (1,30 mut, 9,29 mmone) B THF (50 mim) npu k. T. Peakunonnyro
cMmech nepemewtuBanu npu 80°C B TeueHue 24 4. PeakinOHHON CMecCH JaBajii OXJIAJUTHCS 110
K. T., 3aTeM BbUIMBaJM B BOAy (40 mur), 3aTeM YacTUYHO KOHLEHTPUPOBAIU N VACUO, UTO
NpUBOIIO K 0Opa3oBaHHIO OENoro ocazka, KOTOPBIH BBIAEISIM MOCPEACTBOM (DHIIBTPALIUH,
CYLIMJIH i1 vacuo, IPOMBIBAJIM BOAOH, CYLIMJIM Ha BO3AyXe, 3aTeM cyumunu in vacuo npu 50°C ¢
NOJIy4eHHEM YKa3aHHOro B 3arojioBke coemuHenus (1,84 r, 78%) B Buume Oenoro TBepaoro
semectsa, 'H SIMP (400 MI', DMSO) 1,61 - 1,82 (2H, m), 1,88 - 1,99 (1H, m), 2,4 - 2,49 (1H,
m), 3,3 - 3,37 (1H, m), 3,78 - 3,93 (3H, m), 4,2 - 4,32 (1H, m), 8,13 (1H, s), 11,63 (1H, s);
macca/3apsao MH™ 255.

IIpomeixyTouHoe coennHenue 44: 2-xaop-7-meTui-9-[(3S)-rerparuaponupan-3-ui|nypuH-

8-on
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I'mnpun  wHatpus (60%) (0,434 r, 10,86 Mmmonp) noGaBmsamu mopuusiMu K (S)-2-x7op-9-
(rerparunpo-2H-nupan-3-un)-7,9-nurunpo-8H-nypun-8-ony (1,843 r, 7,24 mmons) B DMF
(25 mi) npu 0°C. PeaknMOHHYIO CMeCh NepeMelnBaii B TeueHne 30 MUHYT, 3aTeM J00aBIsIn
no karwsM Hoxmerad (1,36 mi, 21,71 mmons). Peakunonnyro cmecs nepemernnsanu npu 0°C B
TedyeHue | 4, 3aTem racuiu Bonoi (50 Mi1) U MOMY4YEeHHBIH 0CAOK OT(UIBTPOBBIBAIM M CYIIUIH
in vacuo ¢ mojy4yeHUeM yKa3aHHOTO B 3aroyioBke coeannHenus (1,62 r, 83%) B Bume TBepaOro
BEIECTBA KPEMOBOTO LIBETA; 'H smMP (400 MI'u, DMSO) 1,64 - 1,82 (2H, m), 1,9 - 1,98 (1H,
m), 2,41 - 2,48 (1H, m), 3,32 - 3,38 (4H, m), 3,79 - 3,91 3H, m), 4,25 - 4,34 (1H, m), 8,35 (1H,
s); macca/3apso MH' 269.

IIpomexyTouHoe coennHenue 45: 3Tuia-2-xaop-4-[[(3R)-Trerparuaponupan-3-
WJI|aMHHO |MTUPUMHAHH-S-Kap0oKcHIaT
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(R)-terparunpo-2H-nupan-3-amunaa rugpoxiopun (1,00 r, 7,27 mmons) B aneroHuTpuie (5 mi)
nobGasysnn no karwsiM K cmecu DIPEA (3,16 mn, 18,17 Mmonb) 1 3Tun-2,4-1TUXTOPITIUPUMUIH-
5-xap6oxcunara (1,606 r, 7,27 mmonb) B aneronurpuie (30 mi) npu 0°C B TedyeHue nepuona,
COCTABJIAIOLIETO 5 MHUHYT, B aTMmocdepe Bo3ayxa. PeakLMOHHYIO CMeCh IE€pEeMELIMBAIN B
TedeHue 4 4, NaBajld MEUIEHHO HarpeTbCsi A0 K. T. U 3aTeéM MepeMeIlHuBalId NMpH K. T. Ha
NPOTSKEHUH HOYM. PEakIMOHHYI0 CMeCh KOHLEHTPUPOBAIH 71 VACHO, Pa30aBIsuid C OMOLIBIO
EtOAc (100 mu1) ¥ IpOMBIBAJIA BOJOM, 3aT€M HACHIIL. COJIEBBIM PacTBOPOM. OpraHHUYECKuil CIon
BbIIEISIN U cymmin Hax MgSOy, dunbTpoBanu u KOHUEHTpUpOBAIH in vacuo. TlonyueHHbId
HEOUHIICHHBI MPOAYKT OYHWINAIM MOCpencTBoM fcc, rpaaueHt smoupoBanust or 0 no 50%
EtOAc B H-renrane, ¢ MoyiyueHHEM YKa3aHHOTO B 3aroyioBke coenuaenus (0,936 r, 45%) B Buze
xenroro macia, 'H SIMP (400 MI'u, DMSO) 1,33 (3H, t), 1,57 (1H, dt), 1,71 (2H, dtd), 1,91
(1H, ddt), 3,48 (1H, dd), 3,55 - 3,66 (2H, m), 3,75 (1H, dd), 4,11 - 4,2 (1H, m), 4,33 (2H, q),
8,58 (1H, d), 8,65 (1H, s); macca/3apso MH" 286.

IIpomexyTouHoe coennHenue 46: 2-xjop-4-[[(3R)-TeTparnaponupan-3-
WJI|AMHHO |MTUPUMHAHH-S-KapOOHOBAsI KHCJIOTA
O
oo

ClI” °N” °NH

&

Iuppokcuna nutus rugpat (276 mr, 6,57 MMOJb) A00ABIISTA OQHOW TOPIUEN K ATHII-2-XJ10p-4-
[[(3R)-TeTparunponupaH-3-mi|aMUHO |TUPUMUANH-5-kapOokcuaary (939 mr, 3,29 mmonb) B
THF (1,23 mu) u Boze (4,10 M) mpu K. T. PEakIMOHHYIO CMeCh NepeMeIluBaiud MpH K. T. B
TeueHue 30 MUH, 3aT€M YaCTUYHO KOHLEHTPUPOBAIU i/ VACHO W MOAKUCISUIA € MOMOILIBbI0 2 M
BonH. pactBopa HCI. IlonydyeHHOE TBEpIOE BELIECTBO BBIACINSIIM IOCPEACTBOM (PIIIBTPALUU H
cyurmi ipu 45°C in vacuo Ha TPOTSHKEHWHM HOYM C TMOJYYSHHEM YKAa3aHHOTO B 3aroJjiOBKe
coenuuenus (806 mr, 95%) B BHme Oenoro TBepAOro BEIIECTBA, 'H amp (400 MTI'y, DMSO)
1,56 (1H, dq), 1,70 (2H, ddt), 1,91 (1H, ddt), 3,46 (1H, dd), 3,60 (2H, t), 3,76 (1H, dd), 4,12 (1H,
d), 8,61 (1H, s), 8,77 (1H, d), onus oGMeHHbII TPOTOH He Habmoancs; macca/3apsd MH™ 258.

IIpomexyTouHoe coennHenue 47: 2-xjop-9-[(3R)-rerparnaponupan-3-un|-7H-nypun-8-on
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Hudenundocdopunasun (0,674 min, 3,13 Mmonb) nobaBisiu OOHOM MoOpLMEN K pacTBOPY 2-
xjop-4-[[(3R)-Terparuaponupan-3-ui|aMHUHO | TUPUMUINH-5-KapOoHOBO#H  kucaoThl (806 mr,
3,13 mmonb) u TpusTHiamuaa (0,436 mi, 3,13 mmounb) B THF (17,3 min) npu k. T. Peakunonnyro
cmech HarpeBaiu npu 80°C B TeueHue 24 4, 3aTeM JaBajld OXJIAAUTHCS 10 K. T. U BBUIMBAJIHA B
Bony (20 mun). [Tony4eHHYIO CMECh YaCTHYHO KOHIIEHTPHUPOBAJIH i1 VACHO W TIOJNYYEHHBIH 0CaJOK
BBIIEJISUTN TTIOCPENCTBOM (DHIIBTPALMH, IPOMBIBAIM BOJIOH, CYIIMJIM HAa BO3MyXe B TeUeHHE 2 4,
3aTeM in vacuo Ha TpoTshkeHUM Houu npu 45°C ¢ mojydeHHeM YKa3aHHOrO B 3arojloBKe
coenuHenus (565 mr, 71%) B BHme Oenoro TBepAOro BEIIECTBA, 'H amp (400 MTI'y, DMSO)
1,64 - 1,83 (2H, m), 1,93 (1H, d), 2,4 - 2,49 (1H, m), 3,35 (1H, dd), 3,8 - 3,92 (3H, m), 4,21 -
4,36 (1H, m), 8,13 (1H, s), 11,64 (1H, s); macca/3apsao MH" 255.

IIpomexyTouHoe coennHenue 48: 2-xjop-7-metua-9-[(3R)-rerparuaponupan-3-uji|nypuH-

/
B
$)

Tunpun watpus (60%) (133 mr, 3,33 MMosb) nolaBmsm  mopuusiMu K - 2-xy10p-9-[(3R)-

8-on

TeTparuaponupan-3-ui|-7H-nypun-8-ony (565 mr, 2,22 mmons) B DMF (5,13 mu) mpu 0°C.
Peak1oHHY0 cMech MepeMernnBajii B TeueHue 30 MuH, 3aTeM J00aBJIsUTH MO KaruisiM HOIMeTaH
(0,42 mn, 6,66 Mmonp). Peakunonnyro cmech nepememuBanu npu 0°C B Teuenue 1 4, 3arem
racuin Bono (50 MiT) U moNyueHHBIH OCalOK BBIACISUIM MOCPEACTBOM (PMIIBTPALUH U CYLIHIIH
in vacuo ¢ TIONy4YeHHeM YKa3aHHOTO B 3aroyioBke coenuHeHus (535 mr, 90%) B Buzme Oenoro
tBeproro semectsa; 'H SIMP (400 MI'y, DMSO) 1,73 (2H, dddd), 1,94 (1H, d), 2,41 - 2,49 (1H,
m), 3,36 (4H, s), 3,81 - 3,92 (3H, m), 4,24 - 4,36 (1H, m), 8,36 (1H, s); macca/3aps0 MH" 269.

IIpomexyTounoe coennHenue 49: 3Tuia-2-xaop-4-[(4-

OKCOLIMKJIOreKCHJI)aAMHHO | NMPUMHUANH-S-KapOokcuaar
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DIPEA (4,19 M, 24,0 Mmosib) AO0aBJSAIM TO KaIuisIM K 3THI-2,4-TUXJIOPITUPUMHUIUH-5-
kapOokcunary (4,42, 20,0 Mmonb) u 4-aMHUHOLMKJIOreKcaH-1-oHa runpoxmopuay (2,99,
20,0 mmonb) B aneronutpuie (100 mir) mpu 0°C B TedyeHHe mepHona, COCTABIISIIOIIErO 2 MHH.
PeakunoHHOI cMecH TaBaid HArpeThes A0 K. T., 3aTe€M MepeMEeLINBAIN NIPHU K. T. B Te4eHue 16 4,
3aTeM KOHLEHTPUPOBAIHU il VACHO W OYUINAIN TOCpencTBOM fcc, rpamuent smoupoBanusi ot 0
no 5% EtOAc B DCM, ¢ monmy4yeHHeM yKa3aHHOTO B 3arojioBke coemwHeHus (3,42 r, 57%) B
BUze O6EJIOro TBEPOro BEIIECTRA, 'H aMmp (400 MI'n, CDClI5) 1,41 (3H, t), 1,82 - 1,97 (2H, m),
2,28 - 2,41 (2H, m), 2,44 - 2,62 (4H, m), 4,38 (2H, q), 4,52 - 4,66 (1H, m), 8,51 - 8,59 (1H, m),
8,71 (1H, s); macca/sapsio MH™ 298.

IIpomexyTounoe coennnenue S0: 2-xj10p-4-((4-0KCOUMKIOreKCHI)AMUHO)TMPUMHUAUH-S-

NTX COzH
X

N NH

Kap0OOHOBAsI KHCJIOTA

Cl

o)

LiOH (0,502r, 20,96 mmonb) noOaBisii OAHOM  mopuued Kk  3THI-2-xJ0p-4-[(4-
OKCOILIMKJIOT€KCHIT)aMHHO |TUpUMHINH-S-kapookcunaty (3,12 r, 10,48 mmons) B THF (25 M) u
Boze (25 mu) mpu 0°C. PeakmOHHYI0 CMeCh MEpeMEelIMBaIN NPU K. T. B TeueHue 48 4, 3arem
YaCTUYHO KOHLEHTPHPOBAIH 7 Vacuo W MOAKUCISIHM ¢ momousio 2 M BoaH. pacrsopa HCL
[TonyueHHBII OCAamOK BBIAEISUIM TOCPEACTBOM (DHMIIBTPALMM, TPOMbIBAIN Bomoi (20 mu) u
CYUIMJIH i1 Vacuo ¢ TIONYYeHHEeM YKa3aHHOTO B 3arojioBke coeamneHus (2,80 r, 99%) B Bune
0eJoro TBEpIOro BEIeCTRa, 'H sMmP (400 MI'u, DMSO) 1,80 - 1,98 (2H, m), 2,11 - 2,31 (4H,
m), 2,50 - 2,63 (2H, m), 4,38 - 4,52 (1H, m), 8,62 (2H, d), 13,81 (1H, s); macca/3aps0o MH" 270.

IIpomexyTounoe coennnenue S1: 2-xj10p-9-(4-oxkcouuxaorexcu)-7,9-aurnapo-8 H-nypun-

8-on
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Hudenmndochopunazun (4,00 ma, 18,54 mmonb) nobaBisian ogHON mopiueit Kk 2-xjop-4-((4-
OKCOLIMKJIOT€KCHJT)aMHHO ) TUPUMHIUH-5-kapOoHoBo#t kuciote (5,00, 18,54 mmonb) u EtsN
(2,58 mn, 18,54 mmonb) B THF (80 M) mpu k. T. Peakunonnyro cmech HarpeBasnu npu 80°C B
TeueHue 16 4, 3aTemM AaBaiu OXJAAUTBCS 0 K. T. U KOHLEHTPUPOBAIH in vacuo. 1lonydeHHbIi
HEOUHIICHHBbI MPOAYKT OUYHWINAIM MOcpencTBoM fcc, rpaaueHt smoupoBanust ot 0 no 40%
EtOAc B DCM, ¢ moay4eHueMm ykKa3aHHOTO B 3arojioBke coenuHeHus (3,50 r, 71%) B Buzme
0eNioro TBEpIOro BEIeCTRa, 'H sMmP (400 MI'u, DMSO) 2,03 - 2,14 (2H, m), 2,25 - 2,35 (2H,
m), 2,54 - 2,64 (2H, m), 2,64 - 2,77 (2H, m), 4,72 - 4,85 (1H, m), 8,15 (1H, s), 11,65 - 11,71
(1H, m); macca/sapsio MH'™ 267.

IIpomexyTouHoe coequHeHHe S2: 2-XJ10p-7-MeTHII-9-(4-0KCOLUKJIOTeKCHI)-7,9-1uruapo-
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8H-nypun-8-on

NaH (0,525 r, 13,12 mmoib) nobasisiiu ogHON nopuuei K 2-xop-9-(4-0KCOUKIOreKcui)-7,9-
nuruapo-8H-nypun-8-ony (3,50 r, 13,12 mmons) B DMF (50 mi) npu 0°C. PeakinoHHON cMecH
JaBaJIM HATPETHCS JI0 K. T. U NIEpeMelTuBaIu pu K. T. B TeueHnue 30 muH. Jlobasmsiiu Mel

(2,462 w1, 39,37 MMOIIb) M pEAKIIMOHHYIO CMECh NIEPEMEIIUBAIN NP K. T. B TeueHue 16 4, 3aTem
BbUTHBaIHM B BoAy (150 mur). ITony4eHHbIH 0CaoK BBIIEISUTH IOCPEACTBOM (pUITbTpaIvy,
NPOMBIBAIH BOZOM (50 MJT) M CYIIWIIH i VACHO C TIONYYEHUEM YKa3aHHOTO B 3ar0JIOBKE
coennuenus (3,30 1, 90%) B Buge Genoro TBepaoro semectsa; 'H SIMP (400 MI'y, DMSO) 2,03
-2,14 (2H, m), 2,26 - 2,37 (2H, m), 2,53 - 2,65 (2H, m), 2,65 - 2,77 (2H, m), 3,37 (3H, s), 4,76 -
4,89 (1H, m), 8,38 (1H, s); macca/3apso MH™ 281.

IIpomexyTouHoe coennHenune S3: 2-xJ10p-9-(4-rugpokcu-4-MeTHILHKIIOTNeKCHIT)-7-MeTHI-

7,9-aurnapo-8 H-nypun-8-ox
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bpommermnmaranii (3 M, 0,89 mn, 2,67 MMonb) n00aBIsaIM K 2-XJOp-7-mMeTua-9-(4-
OKCOLMKJIOTeKCr)-7,9-nuruapo-8 H-nypun-8-ony (500 mr, 1,78 mmons) B THF (10 mu) mpu
0°C. PeakIMOHHOI cMecH J1aBajil HArpeThCs 0 K. T. U MepeMellnBaly Py K. T. B TeUeHue 4 4,
3aTeM KOHLIEHTPUPOBAIH i1 vacuo. T1onyueHHbI! HEOUHUIIIEHHBIH MPOAYKT OYHINAIHA C TIOMOLIBEO
¢bnem-xpomarorpaduu ¢ kononkou C18, rpamuent srouposanus ot 0 1o 100% MeOH B Boze,
C MOJIYYEHHEM YKa3aHHOro B 3aroyiopke coexnuHeHus (400 mr, 76%) B Bume Oenoro TBEpAOro
BerecTBa (cMech muacrepeonsomepos), 'H SIMP (ocHoBHOH amactepeomsomep) (300 MI,
CDCls) 1,30 (3H, s), 1,47 (1H, s), 1,51 - 1,92 (6H, m), 2,44 - 2,83 (2H, m), 3,44 (3H, s), 4,26 -
4,50 (1H, m), 8,01 (1H, s); macca/3apso MH™ 297.

IIpomexxyTouHnoe coeJHHeHHe 54: 3THI-2-X70p-4-(((15,45)-4-rugpoxcu-4-
MEeTHJIIHKJIOT eKCHJ1)AMHHO)-THPUMHAUH-S-KapOokcuaar

N7 COzEt

PP

N~ °NH

Cl

R

HO

DIPEA (8,76 mn, 50,31 mmonb) nobaBnismiu mo kamsiMm K cMmecu  (1s,4s)-4-amuHo-1-
MeTuiuukiorekcan-1-oma (5,00 r, 38,70 MmoJIB) U O3TUN-2,4-AuXJIOPNUPUMHUANH-S-
kapOokcunara (8,55 r, 38,70 mmonb) B aueronutpuie (143 mn) mpu -5°C B TeueHune nepuona,
cocTasisroLiero 15 muH, B atMocdepe Bo3ayxa. PeakMoHHY0 CMeCh NMePEeMEIINBAIHA B TEUEHUE
2 4, 3aTeM JaBajll MEIJIEHHO HArpeTbCsl A0 K. T., KOHLIEHTPUPOBAIH i1 vacuo, pa3daBisim ¢
nomompto EtOAc (200 Mi1) W mpOMBIBANIM BOJOH, 3aTe€M HACHIL. COJEBBIM PAaCTBOPOM.
Opraamgecknii cnori cymnmm Hax MgSO,, (unpTpoBamu M KOHUEHTPUPOBAIU i VACUO.
ITonyueHHYI0 HEOUYHMINEHHYI cMech cycneHanpoBain B DCM (20 mi) u mony4eHHOe TBEpIoe
BEIECTBO BBIAEISUIM MOCPENCTBOM (PHIBTPALMU U HpoMbIBaIU ¢ nomombio DCM (5 mn) ¢
NOJIy4€HHEM YKa3aHHOTO B 3aroyiopke coenuHeHus (3,8 r). @uibTpar OYMINANIA TOCPEICTBOM
fce, rpaguent samouposanust ot 0 1o 70% EtOAc B H-renTase, ¢ MOJlydeHUEM JIOMOJHUTEILHOTO

yKa3aHHOrO B 3arojioBke coemuHeHus (5,3 r). OOe mnaptum OOBEOUHAIN C TOJyYEHHEM
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YKa3aHHOTO B 3arojoBke coenuuens (9,10 r, 75%) B Buae Gemoro Teepaoro semectsa;, 'H SAMP
(400 MI'y, DMSO) 1,13 (3H, s), 1,32 (3H, t), 1,43 (2H, td), 1,53 - 1,61 (2H, m), 1,69 (4H, tt),
3,85 - 3,99 (1H, m), 4,15 (1H, s), 4,32 (2H, q), 8,27 (1H, d), 8,62 (1H, s); macca/3apso MH"
314.

IIpome:xxyTounoe coenmuerue 55: 2-xaop-4-(((1s,4s)-4-ruapoxcu-4-

MEeTHJIIHKJIOTreKCHJI)AMUHO)THPUMHAHH-S-KapOOHOBAs KHUCJIOTA
N COzH

A2

N” "NH

Iuppokcuna mutust ruapat (2,17 r, 51,63 mmonb) 1oOaBsiIM OMHOW MOPIUEH K 3THI-2-XJI0p-4-
(((1s,4s)-4-runpokcu-4-MeTHIILHUKIOTEKCHIT JAMUHO ) -TUPUMHIUH-5-KapOOKCHUIaTy 8,10,
25,81 mmone) B THF (97 min) u Boge (32,3 mur) npu K. T. PeakinOHHYIO0 CMeCh mepeMernBain
IPU K. T. B TeUeHHE 3 4, 3aTeM YaCTUYHO KOHLEHTPUPOBAIH i1 VACUO Y TIOAKUCISUINA C TIOMOIIBIO
2M Bogn. pactBopa HCl, m mnonydeHHOe TBepAOe BELIECTBO BBIACISUIM IOCPEICTBOM
(bunbTpaLnu C MoNyuYeHHEM yKa3aHHOTo B 3arojioBke coequHenus (7,35 r, 100%) B Bune Oenoro
TBEPJIOTO BELIECTBA, 'H sIMP (400 MI'u, DMSO) 1,13 (3H, s), 1,43 (2H, td), 1,52 - 1,75 (6H,
m), 3,89 (1H, qd), 4,15 (1H, s), 8,50 (1H, d), 8,58 (1H, s), 13,75 (1H, s); macca/zapsao MH" 286.

[IpomexyTounoe coennnenue S6: 2-xj0p-9-((1s,4s)-4-ruipoKcu-4-Me THINHKIOTeKCHI)-7,9-
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auruapo-8H-nypun-8-on

Hudenmndochopunazun (4,79 mn, 22,22 MMoib) A00ABJsUIM OTHOW TOPIHUEH K PacTBOpY 2-
xJ0p-4-(((1s,4s)-4-runpokcu-4-Me TUIIIHKJIOT€KCHIT ) aMUHO )TUPUMUIHH- S -KapOOHOBON KHCIIOTHI
(6,351, 22,22 mmonb) u TpudTHaamuHa (3,10 mn, 22,22 mmons) B THF (123 mu) mpu k. T.
Peaxinonnyto cmece Harpesanu npu 80°C B TeueHue 24 4, 3aTeM JaBajIl OXJIAJUTHCS 10 K. T. U
BputBasM B BoAy (100 mur). IlomydeHHyr cMmech YaCTUYHO KOHLIEHTPUPOBAIU in VAcCuO, W

HOqueHHblﬁ 0OCaAOK BBIACIIAIN MTOCPEACTBOM (I)I/IJ'IpraL[I/II/I, MpOMbIBaJIN BOHOﬁ, 3aTEM CYILIHIIN



80

in vacuo nipu 45°C ¢ monydeHueM yKa3aHHOTO B 3arojioBke coemuHenus (5,39 r, 86%) B Bune
0eJIoro TBepAOro BEIeCTBa, 'H ssmP (400 MI', DMSO) 1,15 (3H, s), 1,39 - 1,52 (4H, m), 1,66
(2H, d), 2,54 - 2,71 (2H, m), 4,10 (2H, qd), 8,11 (1H, s), 11,55 (1H, s); macca/3aps0o MH" 283.

IIpomexyTounoe coennHenue S7: 2-xaop-9-((1s,4s)-4-ruipoKcu-4-Me THILHKJIOTeKCHIT)-7 -

MeTu-7,9-nuruapo-8 H-nypun-8-on
N
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2 M BonH. pacTBOp ruapokcuaa Hatpus (37,5 mi, 74,98 MMoib) 100aBIISAIN OXHOM MOpLHEH K 2-
xJ10p-9-((15,45)-4-runpoKkcu-4-MeTHILUKIOTeKCHIT)-7,9-nurunpo-8 H-mypuH-8-oHy (4,24,
15,00 mmonp) u Hionmerany (4,69 mn, 74,98 mmonb) B THF (73,2 mut) mpu k. T. B atmocdepe
BO3AyXa. PEakUMOHHYIO CMECh MEPEeMEIIMBAIN INPH K. T. B TeUEHHE 3 4, 3aTe€M YaCTUIHO
KOHLIEHTPUPOBAIH i1 vacuo. TlonyueHHbIl Oenblii 0CaZoK BBIAEISUIN MTOCPENCTBOM (DUIIBTPALIHH,
IPOMBIBAJIM BOAON U cymmiu in vacuo npu 45°C ¢ mnojgydeHHeM YyKa3aHHOTO B 3aroJIOBKe
coenunenns (3,64 r, 82%) B Buze Genoro TBepaoro emecrsa, 'H SIMP (400 MI'y, DMSO) 1,15
(3H, s), 1,47 (4H, d), 1,66 (2H, d), 2,58 - 2,65 (2H, m), 3,36 (3H, s), 4,1 - 4,19 (2H, m), 8,33
(1H, s); macca/zapso MH' 297.

IIpome:xxyTouHoe cOoeJMHEHHe 58: 3TIJI-2-x7a0p-4-(((1r,4r)-4-rugpoxcu-4-

MEeTHJIIHKJIOT eKCHJI)aAMHUHO)-THPUMHAUH-S-KapOokcuiar

N jcozEt
| <
)\N NH

Cl

HO ™
DIPEA (17,53 mo, 100,62 mmonp) noOaBmsmi mo  kKamsiM K cMecu  (17,4r)-4-amuno-1-
mermianukiorekcan-1-oma  (10,00r, 77,40 mmone)  u  3THI-2,4-OUXJIOPIUPUMUANH-S-
kapOokcmnara (17,11 r, 77,40 mmonb) B aneronurpuie (300 mu) npu -5°C B TedeHue 5 MUH B
arMoc(epe Bo3ayxa. PeaklMOHHYIO CMech NepeMelnBail B TedeHue 18 4, maBanu MeAIeHHO
HarpeThbesi 10 K. T., 3aTeM KOHLEHTPUPOBAIH il vacuo, pa3dasisiu ¢ nomomusio EtOAc (200 mm)

U IIPOMBIBAJIM BOJOM, 3aT€M HACBIII. COJIEBBIM pacTBOpOM. OpraHudeckuil CJOW CyIIUIU Haj
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MgSO,, ¢unpTpoBaNM M KOHLUEHTPUPOBANU i1 vacuo. IlonyueHHbII HEOUMIIEHHbIH MPOIYKT
ounmanu nocpenctsoM fcc, rpanueHt smouposanus or 0 mo 50% EtOAc B H-rentane, ¢
MOJIyYeHHEM YKa3aHHOTO B 3arojioBke coenuHeHust (17,85 r, 74%) B Bupme Oenoro TBepAaoro
Bemectsa, 'H SIMP (400 MI'u, DMSO) 1,16 (3H, s), 1,32 (3H, t), 1,46 - 1,58 (6H, m), 1,82 -
1,94 (2H, m), 4,06 (1H, dq), 4,26 (1H, s), 4,32 (2H, q), 8,45 (1H, d), 8,61 (1H, s); macca/zaps0
MH" 314,

IIpomexxyTouHoe coeJMHeHHe 59: 2-xsi0p-4-(((1r,4r)-4-rugpoxcu-4-

MEeTHJIIHKJIOTeKCHJI)AMHHO)THPUMHAHH-S-KapOOHOBAsI KHUCJIOTA

I ~
)\N NH

Cl

HO *

Iuppoxcuna mutust ruapat (4,77 r, 113,77 MmMoub) 1oOaBIIsTH OMHOM MOPLUUEH K 3THII-2-XJI0p-4-
(((1r,4r)-4-runpokcu-4-MeTHILHUKIOTEKCHIT )JaAMUHO ) -TUPUMHIUH-5-KapOOKCHUIaTy (17,85,
56,89 mmons) B THF (213 M) u Boze (71,1 M) npu k. T. PeakioHHY0 CMeCh nepeMenBaim
npu K. T. B TedeHue 30 MHH, 3aTéM YaCTUYHO KOHLEHTPUPOBAIM /N VACUO W TIONKUCIAIN C
nomo1nsio 2 M Boas. pactsopa HCI. ITonyueHHbIH 0Canok BBIAENAIN TOCPENCTBOM (PUIbTPALIUN
C TOJIyYeHHEM YKa3aHHOro B 3arojioBke coexuHenus (14,78 v, 91%) B Bune Genoro TBepmoro
Bemectsa; 'H SAMP (400 MI', DMSO) 1,16 (3H, s), 1,43 - 1,56 (6H, m), 1,89 (2H, dt), 3,96 -
4,12 (1H, m), 4,26 (1H, s), 8,58 (1H, s), 8,69 (1H, d), 13,73 (1H, s); macca/3aps0 MH" 286.

IpomexyTounoe coennnenue 60: 2-xjgop-9-((1r,4r)-4-ruapoKcu-4-Me THILHKIOTeKCHI)-7,9-

N
[\ N
e
c”>N""N

@,

s OH

auruapo-8H-nypun-8-on

Hupennndocdopunazun (11,15 mo, 51,73 Mmonp) nobasnsaian OIHOW MOPLHMENH K pacTBOpY 2-
xjop-4-(((17,4r)-4-runpokcu-4-MeTUIILHUKJIOT€KCHIT )aMUHO )TUPUMUIMH- S -KapOOHOBON KHCIIOTHI
(14,78 v, 51,73 mmonb) u tpustunamuna (7,21 mn, 51,73 mmons) B THF (286 mn) mpu k. T.

Peaxinonnyo cmech nepememnsanu npu 80°C B Teuenue 24 4, 3aTeM [aBajiy OXJIAJUTHCSA 10
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K. T., 3aTeM BbuUtHBagu B Boay (200 mur). IlonmydeHHyr cMech 4aCTUYHO KOHLEHTPHPOBAIH 71
vacuo. IlomydeHHBIH OCalOK BBIIEISUIM TMOCPENCTBOM (DUIBTPALIM, INPOMBIBAIA BOAOH U
cyumiu in vacuo nipu 45°C ¢ noy4deHrneM yKa3aHHOTO B 3arosioBke coenunenus (12,53 r, 86%)
B Buzie O€JIOro TBEPAOro BEIeCTRa, 'H saMP (400 MI'u, DMSO) 1,27 (3H, s), 1,53 (2H, td), 1,6
- 1,72 (4H, m), 2,24 - 2,44 (2H, m), 4,15 (1H, tt), 4,41 (1H, s), 8,12 (1H, s), 11,60 (1H, s);
macca/zapsao MH™ 283.

IpomexyTounoe coennnenue 61: 2-xjgop-9-((1r,4r)-4-ruapoxcu-4-MeTHIHKIOTeKCHIT)-7-

MeTu-7,9-nuruapo-8 H-nypuH-8-oH
N
N
DR
c”>N""N

@,

SYOH

2 M pactBop runpokcusa Hatpus (44,8 mi, 89,66 Mmoub) 100aBIsIIM ONHOM MOPIIUEH K 2-XJI0p-
9-((1r,4r)-4-runpoxkcu-4-MeTHILUKIOTeKCH)- 7, 9-nurunpo-8 H-nypun-8-ony (5,07,
17,93 mmonp) u Honmerany (5,61 mn, 89,66 mmons) B THF (88 mu) mpu k. T. B atmocdepe
BO3AyXa. PeaklMOHHYIO CMeCh IEpeMEelIMBaIM INpPH K. T. B TeUeHHE S5 4, 3aTe€M YaCTUYHO
KOHLEHTpUpOBaNu in  vacuo. IlomydeHHOE TBEpAOE BEIECTBO BBIAENSIN IOCPEICTBOM
¢upTpanyy, TPOMBIBATHM BOAOH M cywmwnu in vacuo npu 45°C ¢ monydeHneM yKa3aHHOTO B
3aronioBke coenuHenus (4,00 r, 75%) B Bume 0ea0ro TBEPAOrO BEINECTBA, 'H saMP (400 MI'1,
DMSO) 1,27 (3H, s), 1,46 - 1,6 (2H, m), 1,67 (4H, d), 2,33 (2H, ddd), 3,36 (3H, s), 4,19 (1H,
ddt), 4,45 (1H, s), 8,35 (1H, s); macca/3apso MH™ 297.

IIpomexxyTouHoe COeJMHEHHE 62: 3TUI-2-XJ10p-4-((4-ruapoxcu-1-

MEeTHJIIHKJIOT eKCHJI)aAMHUHO)IMPUMHUHAUH-S-KapOoKkcHIaT

N7 COoEt
r

N” "NH

(@

OH

cl

DIPEA (4,28 mn, 24,49 MMonb) 100aBIANM IO KalUBIM K 3THI-2,4-TUXJIOPIHPUMHUINH-S-
kapOokcunmary (2,46, 11,13 Mmmonb) U 4-aMHHO-4-METHII-LIMKJIOTEKCAHONA TUAPOXJIOPUAY

(2,00 1, 11,13 mmonp) B aneronurpuiie (40 min) npu 0°C B Teuenne 5 muH. PeakuinoHHo# cMecu
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JaBaJIi HArPETHCS 110 K. T., 3aTEM MEPEMEIIUBAJIH IIPH K. T. B T€UeHUE 6 U U KOHLEHTPUPOBAIH il
vacuo, pasdasnsiimm ¢ nomompio EtOAc (300 Mi1) 1 mpOMBIBaNIM HACHII. COJIEBBIM PAaCTBOPOM
(100 mn x 2). Opranndeckuii cnoit cymunu Hax MgSQOy, GunbTpoBanu U KOHLIEHTPUPOBAIHU i71
vacuo. TlonydeHHBIH HEOUMIIEHHBIH MPOAYKT OYMINAIM TocpeacTBoM fcc, rpaaueHT
smoupoBanuss or 0 no 20% EtOAc B H-renTaHe, C NOJy4YE€HHEM YKA3aHHOI'O B 3arojIOBKe
coenunenus (2,82 r, 81%) B Bume OJIEAHO-KENTON CMOJIBI, 'H samPp (400 MI'u, DMSO) 1,36 -
1,44 3H, m), 1,44 - 1,58 (6H, m), 1,57 - 1,71 (1H, m), 1,72 - 2,13 (3H, m), 2,41 - 2,54 (2H, m),
3,63 - 3,75 (1H, m), 4,30 - 4,42 (2H, m), 8,52 - 8,59 (1H, m), 8,67 (1H, d); macca/sapso MH"
314.

IIpomexxyTouHoe COeJMHEHHE 63: 2-xj0p-4-((4-ruapoxcu-1-

MEeTHJIIHKJIOT eKCHJI)AMHHO)THPUMHAHH-S-KapOOHOBAsI KHCJIOTA

N7 COH
x

N~ "NH

Q

OH

Cl

LiOH (0,43, 17,97 mmonp) noOaBisiu OXHON mopimed K 3Tui-2-xyop-4-((4-rugpokcu-1-
METHJILIMKJIOTEKCHIT)aMUHO )TUPUMUAMH-S-KapOokcunaty (2,82 r, 8,99 mmons) B THF (25 M) u
Boze (25 mu) mpu 0°C. PeakiimoHHON cMecH JIaBajyd Harperbcs A0 K. T. U MepeMeLINBalu Ipu
K. T. B TEYEHHE 5 4, 3aT€M YaCTUYHO KOHLUEHTPUPOBAJIH I#1 VaACHO Y TIOAKUCIIAIN C TOMOIIBIO 2 M
BoaH. pactBopa HCl. TlonyueHHBIH 0CaOK BBIAENSUIN MOCPEACTBOM (DHIIBTPALIUH, TPOMBIBAIN
BONOM (20 MUT) M CYLIMJIU ik Vacuo ¢ TIOJy4eHUEM YKa3aHHOTO B 3aroyioBke coenuHenus (2,17 T,
85%) B Bue Genoro TBeporo semecrra, 'H SIMP (400 MI'y, DMSO) 1,18 - 1,32 (2H, m), 1,34
- 1,52 (5H, m), 1,52 - 1,79 (2H, m), 2,21 - 2,30 (2H, m), 3,37 - 3,49 (1H, m), 4,55 (1H, s), 8,59
(1H, d), 8,74 (1H, s), 13,85 (1H, s); macca/3apso MH"™ 286.

IIpomexxyTouHoe coeauHeHue 64: 2-xj0p-9-(4-ruapokcu-1-MeTHINHKIOreKCHI)-7,9-

't
N7~
L =0
clI” >N""N

Q..

auruapo-8H-nypun-8-on
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Hudennndocdopunazun (1,64 mn, 7,59 Mmmonp) nobasnsanm onHON mopuueil k 2-xmop-4-((4-
THIPOKCH- | -METHIILIUKJIIOr €KCHIT)aMIHO ) TUPUMHIUH-5-KapOOHOBO KHCJIOTE (2,17,
7,59 mmonb) u EtsN (1,06 mn, 7,59 mmons) B THF (20 mi) mpu k. T. PeakunonHyo cmechb
Harpesanu npu 80°C B TeueHue 2 nHEH, 3aTe€M KOHLEHTpUpOBaIU in vacuo. IlonydeHHbIN
HEOUHINEHHbIH MPOAYKT OYMIIAIN MocpeacTBoM fcc, rpaaueHt smouposanus ot 0 mo 50%
EtOAc B DCM, ¢ mony4eHreM yka3aHHOro B 3aroyioBke coemuHeHus (1,79 r, 83%) B Bume
0eNioro TBEpPIOro BEIeCTBa, 'H ssMP (400 MI'u, DMSO) 1,09 - 1,25 (2H, m), 1,34 - 1,64 (5H,
m), 1,65 - 1,77 (2H, m), 3,17 (2H, d), 3,41 - 3,57 (1H, m), 4,07 - 4,15 (1H, m), 8,10 (1H, d),
11,61 (1H, s); macca/3apso MH" 283.

IIpome:xkyTouHbIE NMPOAYKTbI 65 U 66: 2-xy10p-9-((1s,4s)-4-ruapoxcu-1-
MeTHJIIHKJIOT eKCHJI)-7-MeTHI-7,9-nuruapo-8 H-nypun-8-on 7| 2-x0p-9-((1r,4r)-4-

THAPOKCH-1-MeTHILHKIIOTeKCHI)-7-MeTHI-7,9-auruapo-8 H-nypun-8-ox

/ /
0 O
“ OOH ’O‘OH

Pacteop NaOH (1,27 1, 31,66 mmonb) B Boae (24 mi) nobaBisiiy K nepeMeInuBaeMoi cMecu 2-
XJI0p-9-(4-runpokcu- 1 -meTunukiorekcun)-7,9-quruapo-8 H-nypux-8-oxna (1,79,
6,33 mmonb), onmerana (1,97 mn, 31,66 mmosb) u Opomuaa terpabytunammonust (0,204 r,
0,63 mmonb) B DCM (40 M) mipu K. T. PeakIIMOHHYI0 CMeCh MepEeMEeLIMBAU TIPH K. T. B TEYCHUE
16 4, 3arem skctparupoBaiu ¢ nomoibid DCM (3 x 50 mi1). OObequHEHHBIE OPraHUYECKUE
cion cymmwin Hax MgSO4, GuibTpoBaNM U KOHLEHTpUpOBAIHM in vacuo. IlomydeHHbId
HEOYHIICHHBI MPOAYKT OUHWINAIM MocpencTBoM fcc, rpaaueHt smoupoBanus or 0 no 40%
EtOAc B DCM, ¢ nony4yeHueM yKa3aHHBIX B 3ar0JIOBKE COSAUHEHUM.

Bropocrenennsiii mpoaykt 2-xyop-9-((1s,4s)-4-ruapokcu- 1 -MeTHIIKIIOreKCrIT)-7-MeThII-7,9-
nurnapo-8H-mypun-8-ou (0,26 r, 14%) B Buge Genoro Teepaoro semecrsa; 'H AMP (400 MI'w,
CDCls) 1,66 (3H, s), 1,67 - 1,85 (4H, m), 2,19 - 2,31 (2H, m), 2,91 - 3,02 (2H, m), 3,41 (3H, s),
3,89 - 3,99 (1H, m), 7,99 (1H, s), oniH 0OMEeHHBIi IIPOTOH OTCYTCTBYeT; Macca/3apso MH'™ 297,
OcHoBHOI IPOAYKT 2-x710p-9-((17,4r)-4-ruapoxcu- 1 -MeTHIIIKIIOreKCIT)- 7-MeThII-7,9-
murnapo-8H-nypun-8-ou (1,440 T, 77%) B Buge Gemoro Teepmoro semectsa; 'H SIMP (400
MI'u, CDCI3) 1,42 - 1,50 (2H, m), 1,51 (3H, s), 1,58 - 1,88 (2H, m), 1,88 - 2,00 (2H, m), 3,40
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(3H, s), 3,52 - 3,63 (2H, m), 3,72 - 3,84 (1H, m), 7,99 (1H, s), onuH OOMEHHBIH MPOTOH

oTCyTCTBYET; Macca/3apsd MH' 297.

IIpomesxyTouHoe coennHeHue 67: 2-xa0p-7-MeTHJI-9-(1-MeTHI-4-0KCOLUKIOTeKCHI)-7,9-

auruapo-8H-nypun-8-on

/

N
N™° X
X o
CI”">N""N

Q,

IMepuonunan [lecc-Maptuna (1,07 1, 2,53 mmoib) noGasisiinu k 2-xjop-9-((17,4r)-4-runpoxcu-
I-mMeTunmkIorekcnn)-7-metui-7,9-muruapo-8 H-nypun-8-ony (0,50 r, 1,68 mmons) 8 DCM
(10 mi). PeaknmoHHYIO CMeCh MEpeMEINMBajd IpH K. T. B TeUeHHE 4 4, 3aTeM Tacuih C
NOMOIIBI0 Hachlm. BomgH. pactBopa NaHCO; (20 mu) m skcrparupoBainu ¢ nomombio DCM
(3 x 20 mu). OObenmHeHHBIE oOpraHuueckue cion cyumud Han NapSOs, ¢unbTpoBaM U
KOHIIEHTPUPOBAIU i1 vacuo. IlomydeHHbI HEOYMIIEHHBIH MPOAYKT OYHMINAIH C ITOMOIIBIO
¢dnem-xpomarorpaduu ¢ puem-koiaonkoi C18, rpanuent smouposanus ot 0 1o 50% MeOH B
BOZIE, C MOJYYeHHEeM YKa3aHHOro B 3arojioBke coeamneHust (0,43 r, 87%) B Bume Oenoro
TBeproro Bemectsa; 'H SIMP (400 MI'y, DMSO) 1,52 (3H, s), 1,88 - 2,05 (2H, m), 2,11 - 2,25
(2H, m), 2,37 - 2,49 (2H, m), 3,34 (3H, s), 3,45 - 3,60 (2H, m), 8,37 (1H, s); macca/3apso MH"
295.

IIpomexyTounoe coennHenue 68: 2-xjaop-9-((1s,4s)-4-ruapoxcu-1-MeTHIIHKIOTeKCHIT)-7-

MeTuJI-7,9-nuruapo-8 H-nypuH-8-oH

/
N
N7~
NI o
CI” >N“"N

[OW

bopruppun Hatpus (135 mr, 3,56 mmonb) poGaBmsmn k- 2-xyop-7-meTwin-9-(1-mernin-4-
OKCOLIMKJIOTeKCn)-7,9-nuruapo-8 H-nypun-8-ony (700 mr, 2,37 mmons) B MeOH (15 mi1) mpu
K. T. PeakmoHHy0 cMech mepeMelnBaii B T€YeHHE 2 9 TPHU K. T., 3aTE€M TaCHJIU C TTOMOLIBIO
Hacbin. BoxH. pactBopa NH;Cl (1 M) um xoHueHTpupoBanu in vacuo. IlomydeHHYIO
HEOUYHIICHHYIO CMeCh OUHINAJIH nmocpencTBoM fcc, rpaguenT smouposanus ot 0 1o 40% DCM in

EtOAc, ¢ momyueHumeM yka3aHHOro B 3arosioBke coenusHeHus (50 mr, 7%) B BHue Oenoro
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tBeproro Bemectsa; 'H AMP (400 MI', DMSO) 1,43 - 1,53 (5H, m), 1,54 - 1,65 (2H, m), 2,01
- 2,13 (2H, m), 2,79 - 2,84 (2H, m), 3,32 (3H, s), 3,59 - 3,70 (1H, m), 4,51 (1H, d), 8,33 (1H, s);
macca/zapsao MH™ 297.

IIpomesxyTounoe coennHeHnue 69: r3Tuia-2-xjaop-4-[[(3R)-rerparuapodypan-3-
WI|aMHUHO |MUPUMHAHH-S-KApPOOKCHIAT

0
N7
CI)QN NH

o1

DIPEA (4,74 mn, 27,14 MMonb) nOOABISUIH K 3THI-2,4-TUXJIOPIUPUMHIUH-S5-KapOOKCHIIATY

(5,00, 22,62 mmonb) u (R)-terparunpodypan-3-amuny (1,97 r, 22,62 mmons) B MeCN

o

(100 mu) mpu 0°C. PeakimOHHON CMeCH JaBaJld HATPeThCs 10 K. T. U MEPEMEIINBAIN NIPH K. T. B
TeueHue 44, 3areM KOHLEHTpUpoBanu in vacuo. IlomydeHHBIH HEOUYUINEHHBIM MNPOMYKT
ounmmany nocpeacrsom fcc, rpaguent smouposanusi ot 0 1o 9% EtOAc B nerponeitHoM s¢upe,
C TMOJYYEeHHEM YKa3aHHOro B 3arojioBke coeanHeHus (4,90 r, 80%) B Buae KeITOr0 TBEPAOTO
emectsa, 'H SIMP (400 MI'y, CDCls) 1,40 3H, t), 1,80 - 1,98 (1H, m), 2,29 - 2,46 (1H, m),
3,69 - 3,78 (1H, m), 3,79 - 3,93 (1H, m), 3,95 - 4,05 (2H, m), 4,36 (2H, q), 4,68 - 4,90 (1H, m),
8,55 (1H, s), 8,66 - 8,71 (1H, m); macca/3aps0 MH" 272.

Ipomexyrounoe coennnenue 70: 2-xjgop-4-[[(3R)-TeTparuapodpypan-3-

WJI|aAMHHO |MTUPUMHAHH-S-KAapOOHOBAS KHUCJIOTA

o}
NTLOH
C|)*N NH

o/j‘H

Pactop LiOH (0,864 r, 36,07 mmonb) B Bome (40,0 i) no0aBisuin K NepeMEIINBACMOMY
pactBopy  aTui-2-xjyop-4-[[(3R)-terparunpodypan-3-ui|aMHHO |MTHPUMUANH-S-KapOOKCcHIaTa
(4,90 r, 18,03 mmounb) B THF (40 mur) mpu 0°C. PeakinoHHOM CMeCH AaBaiil HArPEThCS A0 K. T. U
nepeMeInuBaId NpPU K. T. B TE€YEHHE 3 4, 3aTeM YaCTHYHO KOHLEHTPUPOBAIH il VACUO W
nonkucismm ¢ nomombo 2 M BomH. pactBopa HCI. Ilony4yeHHBI OCamOK BBIACJISIIH

NOCPEACTBOM (PHIIBTPALIMH, NMPOMBIBAIM BOMOH (20 M) WM CYWIMIM in vacuo ¢ TOJy4YEHHUEM
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YKa3aHHOTO B 3arojoBKe coenuuenus (3,90 r, 89%) B Buae Genoro Teepaoro semectsa, 'H SIMP
(400 MI'y, CDCls) 2,01 - 2,14 (1H, m), 2,40 - 2,54 (1H, m), 3,89 - 4,23 (4H, m), 5,01 - 5,13 (1H,

m), 8,78 (1H, s), 9,08 (1H, d), onun 06MeHHBII TIPOTOH He Habmoaancs; macca/sapso MH'™ 244,

IIpomexyTounoe coenunenue 71: 2-xaop-9-[(3R)-rerparuapodypan-3-ual-7H-nypun-8-on
N
N~
NT )=
CI” °N % _H

9}

Hudenmndochopunazun (3,45 mn, 16,01 mmonb)  pobaBmsin k  2-xyop-4-[[(3K)-
TeTparuapodypan-3-mui|aMuHO |mupUMHINH-5-kapOboHoBol kucmore (3,901, 16,01 Mmonb) u
TprsTIiaMuHy (2,23 mit, 16,01 mmone) B THF (70 mur). PeakunonHyr0 cMech HarpeBaiu Npu
80°C B TeueHue 24 4, 3aTeM KOHLEHTPUPOBAJH in vacuo. I1oayueHHbI HEOUNIIIEHHbBIH TPOAYKT
ounmanu mnocpeactsoMm fcc, rpamuent smoupoBaHust or 0 mo 50% EtOAc B DCM, c
MOJIyYeHUEeM YKa3aHHOro B 3arosioBke coemuneHus (3,20r, 83%) B Bume Oenoro TBEpIOro
Bemectsa, 'H SIMP (400 MI', DMSO) 2,16 - 2,30 (1H, m), 2,35 - 2,48 (1H, m), 3,81 - 3,94
(2H, m), 3,94 - 4,02 (1H, m), 4,05 - 4,15 (1H, m), 4,91 - 5,03 (1H, m), 8,14 (1H, s), 11,68 (1H,
s); macca/zapao MH™ 241.

IIpomexyTouHoe coennHeHue 72: 2-xjaop-7-meTua-9-[(3R)-rerparuapo-3-gpypanual-7,9-

auruapo-8H-nypuH-8-ox
N
N ’d
L o
ClI” °N % _H

9!

NaH (0,532 r, 13,30 mmonb) nobasmsuim k 2-xyop-9-[(3R)-rerparunpodypan-3-un|-7H-nypun-
8-ony (3,2 1, 13,30 mmonb) B DMF (40 M) mpu 0°C. PeakunoHHYI0 CMeCh epeMeLTnBali Py
0°C B Teuenuwe | u, 3arem nobaensin Mel (5,66, 39,89 MMONb) U PEaKLIMOHHYIO CMECH
nepeMelmBail Mpu K. T. B T€YeHUe 5 4, 3aTeM KOHLEHTPUPOBAIU [N vacuo. HeouulneHHbIN
NPOAYKT ouMIIany nocpencrsoM fce, rpaauent amouposanust ot 0 1o 50% EtOAc B DCM, ¢
MOJIyYeHHEM YKa3aHHOTO B 3arosioBke coenwHenws (3,20 v, 94%) B BuUAe KENTOro TBEPIOTO

emectsa; ‘H SIMP (300 MT'y, MeOD) 2,28 - 2,47 (1H, m), 2,50 - 2,67 (1H, m), 3,46 3H, ),
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3,94 - 4,15 (3H, m), 4,23 - 4,37 (1H, m), 5,08 - 5,24 (1H, m), 8,23 (1H, s); macca/3aps0 MH"
255.

IIpomexxyTounoe coennHenue 73: 3rua-2-xyaop-4-[[(3S)-Trerparuapodypan-3-
WJI|aMHHO|MHPUMHAHH-S-Kap0OKCHIAT

O
N= |
CIJQN NH

Il

DIPEA (4,74 mn, 27,14 Mmonb) nOOABISAIM IO KaIUBSIM K 3THI-2,4-TUXJIOPIHPUMHINH-S-

o

kapOokcunary (S, 22,62 mmonb) u (S)-rerparuppodypan-3-amuny (1,97 r, 22,62 mmonb) B
aneronutpuie (100 mur) mpu 0°C B TedeHue MepuUOAa, COCTABISIOMEro 2 MUH. PeakIMOHHOM
CMECH JaBajly HArpeTbCss A0 K. T., 3aTe€M NepeMelluBald 0Opu K. T. B TedeHue 164 u
KOHLIEHTPUPOBAIHU i vacuo. I1oay4eHHbI HEOUNIIEHHbIH MPOIYKT OYHINAIN ITOCPENCTBOM fcc,
rpaauent smoupoBanusi ot 0 1o 5% EtOAc B netponeiinom s¢upe, ¢ molydeHneM YKa3aHHOTO B
3arosnoBke coenunenus (4,60 r, 75%) B Buge Gexoro Tepaoro semectsa; 'H SIMP (400 MI1
DMSO) 1,32 (3H, t), 1,83 - 1,95 (1H, m), 2,21 - 2,35 (1H, m), 3,61 - 3,69 (1H, m), 3,69 - 3,92
(3H, m), 4,27 - 4,37 (2H, m), 4,57 - 4,68 (1H, m), 8,44 (1H, d), 8,63 (1H, s); macca/3apso MH"
272.

IIpome:kyTounoe coennnenue 74: 2-xaop-4-[[(3.5)-rerparuapodypan-3-

WJI|aAMHHO |MTUPUMHAHH-S-KAapOOHOBAS KHUCJIOTA

0
NTLOH
C|)*N NH

I

LiOH (0,811r, 33,80 mmonb) noOaBimsuiu omHOW mopuuedt k  aTwi-2-xyop-4-[[(35)-
TeTparuapodypan-3-wi|aMuHO |mupUMUANH-S-kapOokcunaty (4,60, 16,93 mmons) B THF
(50mm) um Bome (25mi) mpu 0°C. PeakunoHHON cMecH JHaBaJili HarperbCs A0 K. T,
nepeMeIInBaId MPH K. T. B TeUeHHE 2 4, YACTUYHO KOHLIEHTPUPOBAJIH i71 VACUO W TIONKUCIISUTN C
nomompro 2 M BomH. pactBopa HCI. TlonmydeHHbIH OCamoK BBIOENSAIN IOCPEICTBOM

¢unbTpanuy, nmpomsiBaId BoAOH (20 MiI) U CYyWIWIH /N vacuo ¢ TIONyYeHHEM YKa3aHHOTO B
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3arosnoBke coenuuenus (3,50 T, 85%) B Buzme Genoro Teepmoro semectsa; 'H SMP (400 MIw,
DMSO) 1,81 - 1,93 (1H, m), 2,21 - 2,35 (1H, m), 3,60 - 3,68 (1H, m), 3,69 - 3,94 (3H, m), 4,56 -

4,68 (1H, m), 8,63 (2H, d), 13,84 (1H, s); macca/3aps0 MH" 244

IIpomexxyTounoe coennnenue 75: 2-xa0p-9-[(3.5)-rerparuapo-3-pypanun|-7,9-guruapo-

&
N o’
MU o
Cl N . H

9

Hudenmndochopunazun (3,10 mi, 14,37 mmons) nobasisin onHOM nopiueit k 2-xaop-4-[[(3.5)-

8H-nypun-8-on

TeTparuapodypaH-3-mi|aMUHO |TUPUMHINH-5-kapOboHoBoit kuciore (3,5 r, 14,4 mmoinb) u Et;N
(2,00 mn, 14,4 mmone) B THF (100 mur) mpu k. T. Peakunonnyro cmech Harpeanu npu 80°C B
TeueHue 2 nHel. PacTtBopurens ynansanauM OpU  NOHMXKEHHOM fAaBieHuu. llonmydeHnblid
HEOUMIIEHHBbI MPOAYKT OUYHMINAIM MocpencTBoM fcc, rpaaueHt smoupoBanust or 0 mo 50%
EtOAc B merponeitHoM 3¢upe, ¢ MOJyYeHHEM YKa3aHHOTO B 3arojioBke coemuHeHus (3,20 T,
93%) B BHe Genoro TBepaoro Bemectsa; 'H SIMP (400 MI'y, DMSO) 2,16 - 2,32 (1H, m), 2,35
- 2,48 (1H, m), 3,81 - 3,92 (2H, m), 3,97 (1H, t), 4,10 (1H, q), 4,91 - 5,03 (1H, m), 8,14 (1H, s),
11,66 (1H, s); macca/zapsi0o MH™ 241.

IIpome:kyTounoe coennHenue 76: 2-xaop-7-merui-9-[(3S)-rerparuapo-3-pypanunil-7,9-

/
N
N v’
MU o
Cl N . H
9

NaH (0,532 r, 13,30 mmodb) moOasisiin OgHOMN nopiueit k 2-xyop-9-[(3S)-rerparuapo-3-

auruapo-8H-nypun-8-on

bypanrun]-7,9-muruapo-8 H-nypun-8-ony (3,2 r, 13,30 mmons) 8 DMF (30 mi) mpu 0°C.
PeakioHHy0 cMech MepemMernnBau npu K. T. B Tederue 30 muH. Jlobasnsmn Mel (2,49 mu,
39,9 mmonb). PeakunoHHY0 CMeCh MepeMEeLINBaIIH MPH K. T. B T€YeHUE 16 4, 3aTeM racuiu
BOJOH (5 MJI) M KOHLIEHTPHUPOBAIHU i1 vacuo. HeoUnIeHHbIi MPOAYKT OYUIIAIH TOCPEACTBOM
fce, rpanuent samouposanus ot 0 1o 40% EtOAc B nerponeitnom s¢upe, ¢ noydeHneM

1
yKa3aHHOTO B 3arojioBke coeauHenus (2,90 r, 86%) B BuIe KeNTOro TBEPAOro BemmecTsa;, H
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AMP (400 MI'u, DMSO) 2,18 - 2,32 (1H, m), 2,35 - 2,48 (1H, m), 3,36 (3H, s), 3,82 - 3,94 (2H,
m), 3,98 (1H, t), 4,11 (1H, q), 4,95 - 5,07 (1H, m), 8,36 (1H, s); macca/3apso MH" 255.

IIpomexyTounoe cOeJHHEHHe 77: 3THI-2-X710p-4-[(1,1-1MOoKCcOTHAH-4-

HJ1)aAMHHO| MU PUMHAHH-S-Kap0oKCHIAT

0
N 0N
P

CI” >N >NH

S

7, \N

O o

DIPEA (7,68 mn, 44,0 Mmonb) n00aBIANM MO KaIusIM K 3THI-2,4-IUXJIOPTUPUMHINH-S5-
kapookcunmary (4,42r, 20,0 mmonb) u  4-amuHOTeTparuapo-2H-ruonupas-1,1-guokcuna
rugpoxaopuny (3,71 r, 20,0 mmonb) B auneronutpuie (80 mur) mpu 0°C B TedeHue nepuona,
coctaBysiroiero S MuH. [lonydeHHYI0 CMeCh NMepeMelINBali NpU K. T. B TeUeHHe O 4, 3aTeM
KOHLIEHTPUPOBAIHU i vacuo, pazdasnsaan ¢ nomompio EtOAc (500 mi) U mpoMbIBay HACHII.
coneBbIM pactBopoM (100 M x 2). Opranudeckuii ciioi BbiAeNsid U cyuin Hax MgSOy,
(GunbTpOBaNM M KOHLEHTPUPOBAIU in vacuo. ITonyueHHbII HEOUUINEHHBIN MPOAYKT OYMIIAIN
nocpenctsoM fcc, rpagueHt smoupoBanuss or 0 mo 6% EtOAc B DCM, ¢ monydeHuem
YKa3aHHOTO B 3arojioBke coenuuenus (2,40 r, 36%) B Buze Genoro Teepaoro semecrsa. 'H SIMP
(400 MI', CDCls) 1,42 (3H, t), 2,23 - 2,38 (2H, m), 2,40 - 2,51 (2H, m), 3,10 - 3,27 (4H, m),
4,34 - 4,50 (3H, m), 8,57 (1H, d), 8,73 (1H, s); macca/3apso MH" 334.

IIpomexyTounoe coequHenue 78: 2-xaop-4-[(1,1-auoxcoTnan-4-uj)aMuHO|NUPUMHIHH-S-
KapOOHOBASI KHCJIOTA
0]

)NL/YLOH

ClI” "N "NH

S

2, N

OO0

LiOH (0,344 r, 14,38 MMoutb) 100aBIsIN OQHON NopiHen kK 3Tun-2-xynop-4-[(1, 1-auokcornan-4-
WJT)aMHHO |mupuMuAnH-5-kapookcunary (2,40 r, 7,19 mmons) B THF (25 mi) u Boze (25 mun) npu

0°C. PeakuLMOHHYI0 CMe€Chb IMepeMEeLIMBaIl NpU K. T. B TEUYEHHE S5 Y, 3aTe€M YaCTUYHO
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KOHLIEHTPUPOBAIHU i1 VACUO U TIOAKHUCISLN ¢ moMoinbio 2 M BoaH. pacrBopa HCL. ITonyueHHbIi
0CaIoK cobupanu MocpeAacTBoM (UIBTPALUMH, TPOMBIBATIH BOOH (50 MIT) M CyLIMIu in vacuo ¢
MOJIyYeHHEM YKa3aHHOro B 3arosioBke coenuneHus (2,08 r, 95%) B Buzme Oenoro TBepaoro
Bemectsa, 'H SIMP (400 MI'y, DMSO) 2,00 - 2,15 (2H, m), 2,18 - 2,30 (2H, m), 3,02 - 3,14
(2H, m), 3,34 - 3,55 (2H, m), 4,27 - 4,42 (1H, m), 8,57 (1H, d), 8,61 (1H, s), 13,84 (1H, s);
macca/zapsao MH™ 306.

[pomexyTounoe coennnenue 79: 2-xjgop-9-(1,1-auoxcoruan-4-un)-7H-nypun-8-on

¥
N7
N o
CI” >N""N

@

g

Hudenmndochopunazun (1,46 mia, 6,80 mmoinb) nodaensiin ogHON mopumen k 2-xymop-4-[(1,1-
OUOKCOTHUAH-4-WJT)aMUHO |TUPUMHINH-5-kKapOoHoBoit  kuciore (2,08, 6,80 mMonb) u
tproTinamuey (0,948 mi, 6,80 mmone) B THF (40 m1) mpu k. 1. Peakumonnyro cmech
nepememuBany rnpu 80°C B TeueHue 2 nHel, 3aTteM BbUMBaMU B BoAy (75 mu). IlomyueHHBIN
0CaZIoK cobupanu nocpeAacTsoM QUIbTPALUHU, TPOMBIBATIM BOJIOH (25 MIT) U CYLIWIN il vacuo ¢
NOJIy4eHHEM YKa3aHHOTO B 3arojioBke coenunenusi (1,72 r, 84%) B Buzme Oenoro TBepaoro
Bemectsa; 'H SIMP (400 MI', DMSO) 2,05 - 2,15 (2H, m), 2,81 - 3,03 (2H, m), 3,07 - 3,23
(2H, m), 3,43 - 3,56 (2H, m), 4,59 - 4,72 (1H, m), 8,15 (1H, s), 11,69 (1H, s); macca/3apso MH"
303.

IIpomexyTounoe coexunenue 80: 2-xj0p-9-(1,1-anoxkcugorerparuapo-2H-tuonupan-4-

ui)-7-metun-7,9-nuruapo-8 H-nypun-8-on

/
N
N~~~
N =0
clI” >N“ "N

)

A

NaH (0,337 1, 8,42 mmodb) nobaBisuin ogHOM nopuuei k 2-xiop-9-(1,1-nuokcornan-4-un)-7H-
nypus-8-ony (1,70, 5,62mmons) B DMF (25 Mi1) npu K. T. M pPEaKIMOHHYIO CMECh

nepememmBaid npu K. T. B Tedenue 30 muH. JloGaBmsmm Mel (0,53 mu, 8,42 Mmoub) ©
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PEAKIMOHHYIO CMECh MePEMEININBAJIH MPH K. T. B TeUeHUe 2 4, 3aTeM pazOasisuiu Bogoi (50 mu).
ITonyueHHsbIil Ocazok cobupanu MHOCPEACTBOM (PUIbTpaLuM, MpOMbIBAIM Bomoi (20 mu) u
CYUIMJIH i1 Vacuo ¢ TIONy4eHHEeM YKa3aHHOro B 3aroiioBke coenuHeHus (1,67 r, 94%) B Bune
Genoro Tepaoro Bemectsa; 'H SIMP (400 MI', DMSO) 2,05 - 2,15 (2H, m), 2,81 - 2,96 (2H,
m), 3,09 - 3,21 (2H, m), 3,36 (3H, s), 3,44 - 3,57 (2H, m), 4,64 - 4,77 (1H, m), 8,38 (1H, s);
macca/zapsao MH™ 317.

[pomexyTounoe coennHenue 81: 2-xj10p-S-HUTPO-N-(0KceTaH-3-UI)MTUPUMHUIAHH-4-aMHH
N/ﬁ:Noz
| ~
A ;:
0

Oxceran-3-amua (1,507 r, 20,62 MmMonbp) no0aBisid MO  KamwmsiM - K 2,4-IuxJiop-5-

Hutporupumuanny (4,00 r, 20,62 mmons) u DIPEA (4,67 ma, 26,81 mmones) 8 DCM (100 mn)

Cl

npu -78°C. PeaklluOHHON cMecH [aBajd HarpeTrbcs A0 K. T. U NepeMellnBajId MpU K. T. B
TE€YeHHe 24, 3aTeM NPOMBIBAIM TNocienoareabHo Bogod (100 Mi) M HACHIL. COJNEBBIM
pactBopoMm (100 mur). Opranudeckuii ciaoii GuabTpoBa M vepe3 PUIBTPOBAIBHYIO Oymary ams
pazaenenus: (a3 v KOHUEHTPUPOBAIH 71 vacuo. IlonydeHHbIl HEOUUIIIEHHBIN MPOAYKT OYUINAIN
nocpencteoM fcc, rpaauent smouposanust ot 0 1o 100% EtOAc B H-renTane, ¢ NMOJy4eHHEM
yKa3aHHOTO B 3aroyioBke coenunenus (3,70 r, 78%) B Buge Oenoro TBEpIOro BELIECTBA, 'H ssMP
(400 MI', DMSO) 4,71 (2H, t), 4,77 (2H, t), 5,09 (1H, qd), 9,06 (1H, s), 9,34 (1H, d).

IIpomexyTouHoe coennHenue 82: 2-xjop-N4-(oxkceTaH-3-ua)nUpUMHANH-4,5-THAMHH

N7 NH2
X

N~ "NH

&

0

cl

ITnatuny (10% na yrae) (0,313 r, 1,60 mmonb) mobaBisiu K 2-XJjop-S-HUTpo-N-(okceraH-3-
wn)nupumMuauH-4-amuny (3,70 1, 16,04 mmons) B EtOAc (50 mur) mpu k. T. PeakinoHHyo cMech
NPOAYBAJIM BOJOPOJIOM M IEpPEeMEIINBajN B aTMocdepe BOIOpona NpU K. T. B TedeHue 18 u.
Peakunonnyro cmech pazdaBmsuin ¢ nomombo MeOH (st comoOunmsarmu mponaykTa) U
¢unbTpoBanu, npombiBas ocanok ¢ nomombeio MeOH. OObenunenneie cionm MeOH

KOHIIEHTPUPOBAJIH i1 VACUO € TIOTYYEHNUEM YKA3aHHOTO B 3arojioBke coequHenus (3,10 r, 96%) B
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BUJIE TPSI3HO-0€JI0r0 TBEPIOTO BEIIECTBA; 'H samMP (400 MI', DMSO) 4,49 (2H, t), 4,83 (2H, 1),
4,9 - 5,06 (3H, m), 7,45 (1H, s), 7,50 (1H, d); macca/zapsio MH" 201.

IIpomexyTounoe coennHeHnue 83: 2-xaop-9-(okceran-3-ua)-7,9-nuruapo-8 H-nypun-8-on

N
N™ X
N =0
clI”>N"T"N

5

o

2-xnop-N4-(okceran-3-un)nmupumuani-4,S-guamud (3,10 1, 15,45 Mmoup) momeranu B kojily B
THF (100 mn) npu k. 1. Hobasmsum au(1H-umunazon-1-mn)meranon (4,01 r, 24,72 mmons) u
PEaKIMOHHYIO CMECh HarpeBalid B KOJOe ¢ OOpaTHBIM XOJOAMJIBHUKOM B TeueHue | 4, 3areMm
JaBaii OXJIAAUTBCA IO K. T. U YaCTUYHO KOHUeHTpuposaiu (~50%) in vacuo. TlomydeHHBIH
0CaJI0K BBIIEISIIN MMOCPENCTBOM (MIIBTPALUN U CYIIMIIH i1 VACUO C TIONYYeHUEM YKa3aHHOTO B
3arosoBke coemuuenus (2,75 r, 79%) B Buxe Gemoro Teepmoro semectsa; 'H SMP (400 MIw,
DMSO) 4,77 (2H, dd), 5,24 (2H, t), 5,46 (1H, p), 8,15 (1H, s), 11,68 (1H, s); macca/3aps0 MH"
227.

IIpomexyTouHoe coeanHeHue 84: 2-xjop-7-meTni-9-(oxceran-3-ua)-7,9-guruapo-8H-

nypHuH-8-0H

/
N
N~ ~X
L o
CI” >N "N

>

0]

Iunpun Hatpust (60%) (0,73 1, 18,20 MMoIb) 1OOABIISAIN TOPLUUAMH K 2-XJI0p-9-(OKCeTaH-3-1i)-
7,9-nurunpo-8 H-nypun-8-ony (2,75, 12,13 mmons) B DMF (25 mi) npu k. T. PeakimoHHy0
cMech repeMernnBain B TedeHre 30 MuH, 3aTeM oxnaxnanu 10 0°C u noOaBisiii Mo Karism
fionmeran (2,28 mu, 36,40 mmonb). IlonydeHHbl pacTBOp MepeMEeIINBaii NPHU K. T. B TEUCHUE
1 4. PeakiiMOHHYIO CMECh BBUIMBAJN B BOAY, TBEPAOE BEIIECTBO OTPHIBTPOBBIBAIH M CYLINIIH C
MOJIyYeHUEM YKa3aHHOTO B 3arojiopke coemuHenwus (2,80 r, 96%) B BHIe TBepAOro BeLIECTBA
kpemosoro usera; 'H SAMP (400 MI'u, DMSO) 3,36 (3H, s), 4,79 (2H, dd), 5,23 (2H, t), 5,50
(1H, p), 8,38 (1H, s); macca/zapsao MH™ 241.
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IIpomexyTounoe CcOelMHEeHHue 85: 3TUA-4-[(1-mpem-6yTokcukapooHuI-4-

NHUIEePUAHI)AMHHO|-2-XJIOpNHPUMHAUH-S-KapOokcuaar

o)
N 07N
M

CI” >N“NH

N
>Lo’go

DIPEA (20,49 mn, 117,63 MMonb) mA00aBIsIA MO KaruisiM K CMecH  mpem-OyTui-4-
amMuHONHMIepuauH- 1 -kapookcmnata (18,12 1, 90,48 Mmmonb) U 3THI-2,4-UXJIOPTIUPUMUAAHH-S-
kapOokcmnara (20,00 r, 90,48 mmonb) B aueronutpuie (334 mi) npu -5°C B TedueHue nepuona,
cocTasisiroero 15 muH, B atMocdepe Bo3ayxa. PeakIMOHHYI0 cMech NepEeMEINBaIN B TEUCHNE
2 4y, maBajy MENJICHHO HArpeThCsl MO K. T., 3aT€M KOHLEHTPUPOBAIH i1l vacuo, pa3daBisiim ¢
nomompro EtOAc (300 Mi1) W mpoOMBIBANIM BOMOH, 3aTe€M HACHIL. COJEBBIM PAaCTBOPOM.
Opraamgecknii cnoii cymmm Hax MgSO., (unpTpoBamu M KOHUEHTPUPOBAIU i VACUO.
ITonyueHHBII HEOUHMIIEHHBIH MPOAYKT OYHUINAJIN ITOCPENCTBOM fcc, rpaaneHT amonpoBaHus ot 0
no 40% EtOAc B H-remrase, ¢ MOJYYCHHEM YKa3aHHOTO B 3arojioBke coemuHeHus (24,56 T,
71%) B BUIE GiexHO-XkenToro Tepaoro Bemecrsa;, 'H SAMP (400 MI'y, DMSO) 1,32 (3H, 1),
1,41 (9H, s), 1,43 - 1,53 (2H, m), 1,84 - 1,91 (2H, m), 2,9 - 3,03 (2H, m), 3,87 (2H, d), 4,17 (1H,
ddt), 4,32 (2H, q), 8,31 (1H, d), 8,64 (1H, s); macca/3apso MH™ 385.

I[IpomexyTounoe coennnenue 86: 4-((1-(mpem-0yTokcuKapOOHUI )IHUNEPpUINH-4-

HWJI)AMHHO)-2-XJIOPIHPUMHAHH-S-KAPOOHOBasi KHCJI0TA

0]
N™ OH
A~
ClI” "N "NH

N
Shoko
Iuppokcuna mutust ruapat (5,36 v, 127,63 mMonb) nobasisuin OmHON mopruent k 3tui-4-[(1-
mpem-O0yTOKCUKapOOHMII-4-TIUIIEPUIIIT ) aAMUHO |- 2-XJIOPIIHUPUMHINH-5-kapOokcmnaty (24,56 T,

63,82 mmons) B THF (239 mur) u Boze (80 mur) mpu 20°C. Ilonmy4ueHHBIH pacTBOp MepeMeLINBaIN

npu 25°C B Teuenue 3 4. OpraHuyeckuil pacTBOPUTENb YIAIIN MPU MOHMKEHHOM AaBJICHUU.
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[Tonyuennyro cmech noakucisu ¢ nomoupio 2 M HCI. Ilony4uennoe Oenoe TBepaoe BELIECTBO
bunbTpOBANM C TMOJYYCHUEM YKa3aHHOTO B 3arojioBke coenuHeHust (22,72 r, 100%) B BUzge
0eyoro TBepAOro BELIECTBA; 'H saMP (400 MI'u, DMSO) 1,37 - 1,51 (11H, m), 1,89 (2H, dd),
2,97 (2H, s), 3,86 (2H, d), 4,14 (1H, qd), 8,56 (1H, d), 8,60 (1H, s); macca/sapso MH" 357.

IIpomexyTounoe coennnenue 87: mpem-oyrui-4-(2-xyuop-8-oxco-7,8-nuruapo-9H-nypun-

H
AL
@

)(O)to

Hudennndocdopunazun (13,72 mu, 63,68 MMonb) no0aBIsAIM OJHOW MOPLHENH K pacTBOpy 4-

9-nn)nunepuauH-1-KapéokcuaaT

((1-(mpem-0yToKCcHKapOOHMIT ) TUTIEPUANH-4-H1JT)aMUHO )-2-X IOPITUPUMHIUH-5-KapOOHOBOI
Kucyotsl (22,72 r, 63,68 mmonb) u TpusTHiaamuHa (8,88 mu, 63,68 mmone) B THF (352 M) mpu
K. T. Peakunonnyro cmech Harpesanu npu 30°C B TeueHue 24 4, naBaiu OXJAAUThCS A0 K. T.,
3aTeM BbUIMBaJIU B BoAy (200 Mu1) M 4aCTUYHO KOHLEHTPUPOBANH i1 vacuo. I1onydeHHbIH ocanok
BBIJIEJIAIN NOCPEACTBOM (PUIIBTPALIMK, NPOMBIBAIN BOJOW U CYLIWIN iR VACUO C TIOTY4YEHHUEM
YKa3aHHOTO B 3arojioBke coenuHeHus (23,56r, 105%) B Buzme Oenoro TBEpHOro BEINECTBA,
KOTOpOE MPHMEHSUTH Ha cieayromeii craguu 6e3 ounctkn; 'H SMP (400 MI'y, DMSO) 1,44
(9H, s), 1,68 - 1,8 (2H, m), 2,19 - 2,36 (2H, m), 2,87 (2H, s), 4,07 (2H, d), 4,38 (1H, tt), 8,14
(1H, s), 11,63 (1H, s); macca/3apso MH" 354,

IIpomexyTouHoe coennHenue 88: mpem-oyrun-4-(2-xyuop-7-metuna-8-oxco-7,8-guruapo-9H-

nypuH-9-ua)nunepuanH-1-kapookcuaar

/
AL
O
)(O)to

2 M BogH. pactBop NaOH (159 mn, 317,97 mMonb) nobaBisiiny OfHON nopuuei K mpem-0yTui-

4-(2-xnop-8-okco-7,8-quruapo-9H-nypun-9-un)nunepunuH- 1 -kapooxkcunary (22,50,
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63,59 mmonp) u Hiogmerany (19,88 mu, 317,97 mmone) B THF (310 min) npu k. T. B atMocdepe
BO3AyXa. PeaklMOHHYI0O CMeCh IMEpPEeMEIIMBaIM INpPH K. T. B TeUeHHE 3 4, 3aTe€M YaCTUYHO
KOHLIEHTpUpOBAIU in vacuo. IlomydeHHBbIH oOcajok coOupany IOCPEACTBOM (UIIBTPALINY,
IPOMBIBAIM BOAOM U cymmnu in vacuo npu 45°C ¢ mojgydeHHeM YyKa3aHHOTO B 3aroJIOBKe
coenunenus (17,98 r, 77%) B Bume 0enoro TBEpPIOro BEILECTBA; 'H SIMP (400 MI'y, DMSO)
1,44 (9H, s), 1,7 - 1,78 (2H, m), 2,26 (2H, qd), 2,88 (2H, s), 3,36 (3H, s), 4,07 (2H, d), 4,42 (1H,
tt), 8,36 (1H, s); macca/zapso MH™ 368.

IIpomexyTouHoe coennHenue 89: 2-xjop-7-meTua-9-(nunepuaun-4-ui)-7,9-nuruapo-8 H-

NypHH-8-0HA rHAPOXJIOPHA

/

N
N7~
N oo
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H

4M HCI B 1,4-nmuokcane (6,80 mu, 27,19 mmonb) nobasmsiin k mpem-0yTun-4-(2-xmop-7-
MeTHII-8-0KCc0-7,8-muruapo-9H-nypus-9-nn)nunepuans- 1 -kapookcunary (2,0 r, 5,44 Mmmonb) B
MetaHone (25 M) mpH K. T. U PEaKLMOHHYIO CMECh MEpPEeMEeLIMBAIM INPH K. T. B Te€4eHue 1 4,
3aTeM KOHLEHTpupoBanu in vacuo. IlonyueHHoe TBepnoe BemecTBo pactupanu ¢ EtOAc u
HEeOONBIINM KOJMYECTBOM METaHOJA C IOJNYYEHHEM YKa3aHHOTO B 3arojIOBKE COEIMHEHUS
(1,61 1, 97%) B Buge comu HCl, 'H IMP (400 MI'n, DMSO) 1,97 (2H, d), 2,58 (2H, dd), 3,04 -
3,16 (2H, m), 3,37 (3H, s), 3,41 (2H, d), 4,58 (1H, ddd), 8,39 (1H, s), 8,52 (1H, s), 9,08 (1H, s);
macca/zapso MH' 268,

IIpomexyTounoe coennHenue 90: 2-xjop-7-meTu-9-(1-meTunnunepuauH-4-umn)-7,9-

auruapo-8H-nypun-8-on

/
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®opmansnerun (37% B Boxe) (0,20 mu, 2,72 MMonb) mOOABISIM OOHON TMOpLUEH K mpem-
OyTun-4-(2-x0p-7-meTni-8-okco-7,8-quruapo-9H-nypus-9-nn)nunepuanH- 1 -kapookcunary

(500 mr, 1,36 MMOJIb) B MypaBbHHOH kuciaoTe (2 Mi1) npu K. T. PeakinoHHYI0 cMech HarpeBasiu
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npu 55°C B teueHue 18 u, 3aTeM maBanu OXJIAJUTHCA 1O K. T., KOHLUEHTPUPOBAIU iN VACUO U
noryowmany Hacell. BogH. pactsopoM NaHCOj3 (20 mn) u EtOAc (20 mim). Opranndeckuii cioi
BBIJEJIANIN U NPOMyCKanu 4yepe3 GuibTp i pasgeneHus Gpa3 U KOHLEHTPUPOBAIH il VACUO C
NOJIy4eHHEM YKa3aHHOTO B 3arojioBke coexuneHus (200 mr, 52%) B BuUIe TBEPAOro BEIIECTBa
kpemosoro usera; 'H SIMP (400 MI'y, DMSO) 1,62 - 1,72 (2H, m), 1,94 - 2,04 (2H, m), 2,21
(3H, s), 2,45 (2H, td), 2,85 - 2,93 (2H, m), 3,36 (3H, s), 4,1 - 4,23 (1H, m), 835 (1H, s),
macca/zapso MH' 282,

IIpomexyTounoe coexnnenne 91: 9-(l-anernanunepuanH-4-ui)-2-xjop-7-meTuna-7,9-

auruapo-8H-nypun-8-on

/
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Anernnxnopun (0,472 min, 6,62 mmons) B DCM (5 mi1) noGasmisiu K TpusTUIaMuHy (2,51 Mo,
18,04 mmoup) u 2-x70p-7-MeTun-9-(nunepuanH-4-un)-7,9-nuruapo-8 H-nypun-8-ona
rugpoxaopuny (1,61, 5,29 mmons) B DCM (50 M) mpu 0°C M peakLMOHHYIO CMeCh
nepeMeIInBaiIi pu K. T. B TedeHne | 4. PeakumoHHyro cmech paszbasisim ¢ nomoursio DCM
(50 mu1), MpOMBIBAITK MOCJIENOBATEIBbHO BOMOM (50 MJT) M HACKILI. COJNIEBbIM pacTBOpoM (40 mi).
OpraHudeckuii CIOW BBIACISUIM M TPOMycKanu uepe3 QuuibTp sl paszmeneHus (as u
KOHLIEHTPUPOBAJIH i1 VACUO ¢ TIOJYYSHUEM YKa3aHHOTO B 3arojioBke coenunenus (1,36 r, 83%) B
BUe O€KEBOr0O TBEPAOTO BEIIECTBA, 'H simMP (400 MI'u, DMSO) 1,80 (2H, t), 2,06 (3H, s), 2,18
(1H, qd), 2,26 - 2,38 (1H, m), 2,66 (1H, t), 3,20 (1H, t), 3,36 (3H, s), 3,96 (1H, d), 4,4 - 4,6 (2H,
m), 8,37 (1H, s); macca/3aps0 MH" 310.

IIpomexyTouHoe coeqnHenue 92: mpem-oyTuna-(4-(6eH3naiamuHo)-1-

METHJILHUKJIOTeKCHI)KapdamaT
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bensunamun (2,309 ma, 21,12 mmonb) nobasnsinin onHOM nopuueit k mpem-0ytun-(1-mernn-4-
okcorukiorekcui)kapoamary (4 r, 17,60 mmons) B DCM (45 mun) npu k. T. PeakunonHyo cMech
nepemMeIIuBaiy npu K. T. B Tedenue 2 4. JloOasmsanu Tpuanerokcudboprunpun Hatpus (7,46 T,
35,20 mmonb) u AcOH (0,050 mi, 0,88 MMOJIb) U PEAKLIMOHHYIO CMECh MEPEeMEIIUBAIN MPH K. T.
B TeyeHHe 164, 3aTeM racujiud ¢ TNOMOIUBIO Hackill. BOaH. pacTBopa Na,COs (100 mi) u
skcTparuposaiu ¢ nomorrbio EtOAc (3 x 100 mir). OObeanHEeHHbIE OPTaHUYECKUE CJIOH CYIIUIH
Han MgSQO,, punbTpoBany U KOHIEHTPUPOBAJIH 11 vacuo. [1onyueHHbIH HEOUNIIEHHBIA MPOAYKT
ounmmanu mnocpenctsom fcc, rpamuent smoupoanus or 0 no 50% EtOAc B meTponeiiHoM
a¢upe, ¢ MONyYeHHEM YKa3aHHOTO B 3aroyioBke coenunaenus (5,60 r, 100%) B Buge OeCiBETHOTO
macra; "H SIMP (300 MI'y, CDCls) 1,17 - 1,54 (15H, m), 1,73 - 1,89 (3H, m), 2,00 - 2,16 (1H,
m), 2,44 - 2,69 (1H, m), 3,80 (2H, d), 4,40 - 4,49 (1H, m), 7,18 - 7,41 (SH, m), NH-nnpoToHbI HE

Habmoammck; Macca/3apso MH' 319.

IIpomexyTouHoe coennHenue 93: mpem-oyTui-(4-aMiuHoO-1-MeTHIIIIHKIOTeKCHI)KapbamaTt

H,N Oy—oBL
[ )TN
H

Pd/C 10% (1,00 T, 9,40 mmonb) u mpem-oyTun-(4-(6en3unamMmuHo)-1-
MeTuiukiorekcuin)kapdamar (5,60 r, 17,58 mmonb) B sTanone (50 mi) mepemernuBaiu B
YCJIOBUSIX JaBJE€HUsT BOAOpoja 3 aTM. mpu K. T. B TeueHue 30 4. PeakiMOHHYKO CMecCh
¢bunpTpoBaTH Yepe3 Celite® u KOHLIEHTPUPOBAIM il VACHO C TIOJYYEHHEM YKa3aHHOTO B
3aroiioBke coenuuenus (4,06 T, 101%) B Buge GuegHo-xenroro macaa;, 'H SIMP (400 MI'L,
CDCl3) 1,26 - 1,34 (5H, m), 1,42 (9H, s), 1,59 - 1,86 (5H, m), 2,00 - 2,12 (1H, m), 2,70-2,75
(1H, m), 3,45 (2H, s), 4,42 (1H, d).

IIpomexyTounoe coennHenue 94: 3tui-4-((4-((mpem-0yTokcukap00oHHI)aMHHO)-4-

MEeTHJIIHKJIOT eKCHJI)AMHHO)-2-XJI0OPIHPUMHUAHH-S-KapOokcuaar

o)
CIJ\N/ NH
o)
NJ( /%
H O
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DIPEA (3,69 mn, 21,12 Mmonb) no0aBisiM IO KalusIM K 3THI-2,4-TUXJIOPIHPUMHUINH-S-
KapOOKCcHIaTy (3,89, 17,60 MMoub) u mpem-0yTun-(4-amMmuHo-1-
MeTuianukIorekcmn)kapoamary (4,02 r, 17,6 mmons) B aueronutpuie (80 mu) mpu 0°C B
TE€YEeHHE MEePUOoJa, COCTABJIAIOLIEr0 2 MUH. PEakIMOHHYIO CMeCh IMepeMeIluBaId IpPU K. T. B
TedeHue 16 94 U KOHLEeHTpupoBaiu i1 vacuo. IloaydeHHblli HEOYUIEHHBIH NPOAYKT OYUIIAIN
nocpencrBoMm fcc, rpaguent smoupoBanus or 0 no 10% EtOAc B mertponeiinom sdupe, ¢
MOJIy4EHHEM YKa3aHHOTO B 3arojioBke coequuenus (6,0 v, 83%) B Bume OneqHO-KEITONH CMOJIBI,
'H SIMP (400 MI'n, CDCl3) 1,33 - 1,43 (6H, m), 1,43 - 1,64 (11H, m), 1,70 - 1,82 (1H, m), 1,85
- 2,01 (4H, m), 2,17 (1H, s), 4,07-4,24 (2H, m), 4,30 - 4,42 (2H, m), 8,24 - 8,57 (1H, m), 8,67
(1H, s); macca/3apsio MH" 413.

[Ipome:xxkyTounoe coennnenue 95: 4-((4-((mpem-6yrokcukapooHUI)aMUHO)-4-
MEeTHJIIHKJIOT eKCHJI)AMHHO)-2-XJI0PIUPUMHUIAHH-S-Kap0OHOBasi KHCJI0Ta
o)

e
Cl)\ Z

N~ °NH
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LiIOH (0,696, 29,06 mmonb) nobaBisiin  onHoM — mopumed Kk  Twin-4-((4-((mpem-
Oy TOKCHKaPOOHMIT)aMHUHO )-4-METUJILIMKIIOTEKCHIT ) aMUHO )-2 -XIOPTTHPUMHIUH-5-KapOOKCHIaTy
(6,0r, 14,5mmons) B THF (50mn) u Bome (50mi) mpu O0°C. PeakunmoHHyr cMech
nepeMeIIuBaId NP K. T. B TEYEHHE 5 U, 3aTeM YaCTHYHO KOHLEHTPUPOBAIH il VACUO W
nofgkucsm ¢ momompeid 2 M BomH. pactBopa HCI. TlonmydeHHBIH OCamoK BbIIENSIIHN
NOCPENCTBOM (PHIIBTPALIUH, MPOMBIBATM BOMOH (20 M) W CYIIMIH ik Vacuo ¢ TOJyYCHUEM
YKa3aHHOTO B 3ar0JIOBKe coemunens (5,24 r, 94%) B Bune Gesoro Teepaoro semecrsa; 'H SIMP
(400 MI'y, DMSO) 1,16 - 1,63 (16H, m), 1,67 - 1,89 (3H, m), 2,08 - 2,18 (1H, m), 3,82 - 4,08
(1H, m), 6,44 (1H, d), 8,56 (1H, s), 8,57 - 8,82 (1H, m); macca/3apso MH" 385.

IIpomexyTouHoe coennHenue 96: mpem-oyruni-(4-(2-xyaop-8-oxco-7,8-nuruapo-9H-nypun-

9-11)-1-MeTHJILHKJIOTeKCHJT)KapOamaTt
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Hudenundocdopunazun (2,91 mn, 13,51 mmonps) nobasnsiu ogHol nopuueit k 4-((4-((mpem-
OyTOKCHKapOOHMIT)aMHUHO )-4-METHIILHUKIIOTeKCHIT )AMUHO )-2-XJIOPITUPUMHINH-5-KapOOHOBOI
kuciore (5,20, 13,51 mmonb) u tpudyTHnamuny (1,88 mu, 13,51 mmons) B THF (50 M) mpu
K. T. Peakimonnyto cmech Harpeanu npu 80°C B TeueHue 2 AHEH, 3aTeM JaBajii OXJIQAUTHCS 0
K. T. ¥ BeutBaM B Boxy (150 mu). TTonmyueHHbINH 0CAAOK BBIAEISIN MOCPEACTBOM (DUIIBTPALIIH,
NPOMBIBAIM BOJOW (25 MiuI) M CyWIWIM 7 vacuo C TIONYYEHHEM YKa3aHHOTO B 3aroJIOBKE
coennuenus (4,53 r, 88%) B Buze Genoro TRepaoro semectsa; 'H SMP (400 MI'y, DMSO) 1,24
(3H, d), 1,34 - 1,51 (10H, m), 1,58 - 1,80 (3H, m), 1,93 (1H, d), 2,27 - 2,46 (3H, m), 4,07 - 4,20
(1H, m), 6,52 (1H, d), 8,12 (1H, d), 11,62 (1H, d); macca’3apso MH" 382.

IIpomexyTouHoe coenuHenue 97: mpem-oyTua-(4-(2-xjaop-7-merui-8-okco-7,8-aurnapo-

9H-nypuH-9-ni1)-1-MeTHILHKIOT eKCHJT)

/
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DMF-DMA (2,01 mz, 15,0 mMonib) no0aBiisid OOHOW mopuued k mpem-0ytui-(4-(2-xmop-8-
okco-7,8-nurunpo-9H-nypun-9-mn)- 1 -metmnuukinorekcun)kapbamary (1,909 r, 5,00 mmonb) B
DMF (20 mu) mpu k. T. Peakumonnyto cmech Harpesamu mnpu 80°C B Teyenue 6 4, JaBaju
OXJIAIUTLCSL IO K. T., 3areM racwin Bomod (100 mu) m skcTparupoBanu ¢ momombsio EtOAc
(3x50 my). ObvenuneHHble oOpraHudeckue cjou cyurmmm Hax MgSQO., dunpTpoBaM U
KOHIIEHTPUPOBAIHU i1 vacuo. I1ony4eHHbI HEOUNIIEHHBIA MPOAYKT OYMIIAIN MTOCPENCTBOM fcc,
rpaauent smouposanus ot 0 1o 30% EtOAc B neTponetinom 3¢dupe, ¢ MOMy4eHHEM YKa3aHHOTO
B 3arosoBke coequnenust (1,540 r, 78%) B Bue GiIeXHO-KeATOro TBepaoro emecrsa; 'H SIMP
(400 MI'y, CDCls) 1,36 - 1,55 (14H, m), 1,59 - 1,80 (2H, m), 1,99 - 2,09 (1H, m), 2,25 - 2,34
(1H, m), 2,49 - 2,66 (2H, m), 3,45 (3H, d), 4,29 - 447 (1H, m), 4,58 (1H, d), 8,01 (1H, d);
macca/zapsao MH™ 396.
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Ipomexkyrounoe coenunenne 98:  3THa-4-(((35,4R)-1-(mpem-6yroxkcukapooumi)-3-
(propnunepuauH-4-UJ1)aMHHO)-2-XJTOPIHPUMHANH-S-KapOokcuaat
0]

Yo
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DIPEA (5,19 mn, 29,78 MMosib) nOOABISITM  MOPLUSAMH K 3TUI-2,4-TUXJIOPIHPUMHINH-S-
kapOokcunary (5,06, 2291 mmonb) u mpem-6yrun-(35,4R)-4-amunao-3-proprunepuaus-1-
kapOokcunary (5,00 r, 22,91 mmounb) B aueronutpuie (100 mi) npu 0°C. PeakunonHyo cMech
nepeMeIIuBaId MpPU K. T. B TE€YEHHE 4 U, 3aTeM KOHLEHTPUPOBAIH in vacuo, pa3daBisin C
nomotpio EtOAc (200 mut) 1 mpombiBalii ociaenoBaresibHo Boaoi (100 Mit) 1 HACHIII. COJIEBBIM
pactBopoMm (100 mur). Opranndeckuii ciaoil GuIbTpOBaIM Yepe3 (PUIBTPOBAIBHYIO Oymary ams
paznenenus: a3 v KOHUEHTPUPOBAIH 11 vacuo. I1omydeHHbI HEOUUIEHHBIA MPOIYKT OYUIIAIN
nocpencteoM fce, rpanuent amoupoBanust or 0 go 50% EtOAc B H-renTaHe, ¢ MOJy4YeHHEM
YKa3aHHOTO B 3aroyioBke coenuHenus (4,87 r, 53%) B Buzme 0e10ro KpUCTATNIECKOTO TBEPAOTO
semectsa, 'H SAMP (400 MI'u, DMSO) 1,32 (3H, t), 1,41 (9H, s), 1,56 - 1,67 (1H, m), 1,82 (1H,
d), 2,93 (1H, s), 4,01 (1H, s), 4,33 (5H, q), 4,86 (1H, d), 8,53 (1H, d), 8,69 (1H, s); macca’zapso
MH" 403.

IMpomexyTounoe coenunenue 99: 4-(((35,4R)-1-(mpem-6yroxkcukapoonui)-3-

(propnunepuauH-4-UJI)aMHHO)-2-XJTOPIHPUMHUIANH-S-KapOoHOBasi KHCJI0TA

0]
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I'mnpokcupa mutus rugpat (0,99 r, 23,58 mmounb) B Boge (45 mu) nodasisumu k 3tuin-4-(((35,4K)-
1-(mpem-6yTokcukapObonm)-3-PpTopnunepuanH-4-mi)aMIHO )-2-XJJOPITHPUMHIUH-5-
kapookcunmary (4,75, 11,79 mmons) B THF (45mn) mpu k. T. PeakuuoHHyro cmech

nepeMenuBaiy IMnpu K. T. B TCUHCHUE 1‘{, 3aT€M YaCTUYHO KOHLCHTPHUPOBAJIN in vacuo u
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nofkucism ¢ nomombio 2 M BoxH. pactBopa HCI. IlomyueHHsll ocamok (uibTpoBay,
IPOMBIBAJIA BOJIOW U CYIIMJIH C TIOJYYE€HUEM YKA3aHHOTO B 3arojioBke coeauHeHus (4,24 r, 96%)
B BHJe O€JI0ro TBepAOro BEIIeCTBa, 'H AMP (400 MI'u, DMSO) 1,41 (9H, s), 1,60 (2H, d), 1,82
(1H, d), 4,01 (1H, s), 4,18 - 4,49 (3H, m), 4,85 (1H, d), 8,64 (1H, s), 8,79 (1H, s), macca’zaps0
MH" 375.

IIpome:xyTounoe coenunenue 100: mpem-6yrnn-(3S5,4R)-4-(2-xja0p-8-okco-7,8-auruapo-

9H-nypun-9-un)-3-propnunepuaun-1-kapodoxcuaar

N
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Hudennndocpopunazun (2,44 mi, 11,31 mmonb) pmobasmsimu k- 4-(((3S5,4R)-1-(mpem-
OyTokcukapOoHNUN)-3 - TOpIHIEpUINH-4-1IT)aMUHO)-2-X JJOPIIUPUMUIANH-S5-KapOOHOBOW KHCIIOTE
(4,24, 11,31 mmonp) u tpmwyTunamuny (1,58 mu, 11,31 mmons) B8 THF (75 mn) mpu k. T.
Peaximonnyro cmech nepememusanu npu 80°C B tedenue 16 4. PeaklIMOHHON cMmecH AaBaiu
OXJIAMUTBCA 10 K. T. ¥ fo0asnsiau Boay (150 mir), a Takke 4aCTMYHO KOHLIEHTPUPOBAIH i1 VACUO.
ITonyueHHOE TBEpAOE BELIECTBO BBIAEISIM MOCPEACTBOM (UIBTPALMU U CYLIWIU il VACUO C
NOJyYeHHEM YKa3aHHOTO B 3arojioBke coenuHenust (3,94 r, 94%) B Buzme Oenoro TBEpaOro
semectsa;, 'H SIMP (400 MI', DMSO) 1,43 (9H, s), 1,82 (1H, d), 4,09 - 4,37 (4H, m), 4,53 (1H,
ddd), 4,82 (2H, d), 8,17 (1H, s), 11,71 (1H, s); macca/3apso MH" 372.

IIpome:xyTounoe coenunenue 101: mpem-6yrun-(35,4R)-4-(2-xa0p-7-meTni-8-oxco-7,8-

auruapo-9H-nypun-9-ui)-3-propnunepuaun-1-kapdéoxcuaar

/
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2 M BoaH. pactop NaOH (23,13 mun, 46,26 MM0J1b) 700ABIISATIN OXHOM MOPLUEH K mpem-0yThit-

(35,4R)-4-(2-xnop-8-okco-7,8-nurunpo-9H-nypun-9-un)-3-propnunepuaus- 1 -kapdokcumnary
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(3,441, 9,25 mmonb) u Hoamerany (2,89 mu, 46,26 mmonbs) B THF (50 M) mpu k. T. B
arMocdepe Bo3nyxa. PeakIMOHHYIO CMech INEpeMEelIMBajl NMPH K. T. B T€YEHHE 3 4, 3aTeM
KOHLIEHTPUPOBAIU in vacuo u pas3dasimsin Bomod (50 mu). IlonmydeHHbI OCagoK BbILAEISIIN
HOCPEACTBOM (PUIBTPALMM W TPOMBIBAIM BOAOH C TOJYYEHHEM YKAa3aHHOTO B 3aroJIOBKe
coenunenus (2,08 r, 58%) B Bune OJaeIHO-OpaHKEBOTO TBEPIOTO BELIECTBA; 'H AaMmP (400 MTI',
DMSO) 1,43 (9H, s), 1,82 (1H, d), 3,03 - 3,15 (2H, m), 3,38 (3H, s), 4,09 - 4,36 (3H, m), 4,58
(1H, ddt), 4,82 (1H, d), 8,39 (1H, s); macca/3aps0 MH" 386.

IIpomexyrounoe coequHenue 102: rtuia-4-[[(3R)-1-mpem-0GyToKcHKAPOOHHUIMUPPOTHINH-

3-ualamuno|-2-xJ10pnUpUMHAHH-S-KapOoOKCHIAT

0
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DIPEA (6,59 mn, 37,83 Mmonb) no00aBisiaM Mo KarmusiM K cmecu  mpem-0ytun-(R)-3-
aMHUHONMppoNuanH- 1 -kapbokcunara (5,42 r, 29,10 mmonb) U 3TUN-2,4-AUXIOPTIIUPUMUANH-S-
kapOokcunara (6,43 r, 29,10 mmons) B auneronutpuie (108 min) mpu -5°C B TeueHue nepuona,
cocraBisiromiero 15 mMuHYT, B arMocdepe Bo3nyxa. PeakiMOHHYIO cMech IepeMelIMBaId B
Te4yeHue 2 4, aBajlyd MEJIEHHO Harperbcs N0 K. T. PeaklMOHHYI0 CMeCh KOHLIEHTPUPOBAIH il
vacuo, pasbdasnsum ¢ nomoursio EtOAc (100 M) ¥ mpoOMBIBaIM BOJOM, 3aT€M HACHIL. COJEBBIM
pactBopoM. Opranudeckuii cioit cymmnmu Hag MgSQO,4, GUIbTPOBaIM U KOHLEHTPUPOBAIU N
vacuo. T1ony4eHHbI HEOUUIIEHHBIH MPOIYKT OUYMIIAIN TOCPEIACTBOM fCc, SIMOUpPYs C TOMOLIBEO
0-70% EtOAc B H-renTaHe, ¢ MOJy4YeHHEM YKa3aHHOTO B 3aroyioBke coeaunenus (7,92 r, 73%) B
BUJE OJIETHO-KENITOrO TBEPJOTO BEIIECTBA. 'H saMP (400 MI'y, DMSO) 1,32 (3H, t), 1,41 (9H,
s), 1,92 -2,03 (1H, m), 2,19 (1H, s), 3,21 (1H, dd), 3,37 (2H, t), 3,62 (1H, dd), 4,32 (2H, q), 4,59
(1H, s), 8,39 (1H, d), 8,65 (1H, s); macca/3apso MH" 371.

IIpomexyTounoe coeguHenue 103: 4-[[(3R)-1-mpem-0yToxkcuKapOOHHUINUPPOTHIUH-3-

WJI|aMHUHO|-2-XJIOPpIHPUMHUAHH-S-KAPOOHOBasi KUCJIOTA
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Iuppoxcuna mutus ruapat (1,79 r, 42,71 mmone) nobasnsiu ogHow nopuuei k 3Tui-4-[[(3R)-1-
mpem-O0yTOKCUKAPOOHMITHUP POITUANH-3 -1 |aAMUHO | -2-X TIOPITUPUMHUANH-5-KapOOKCHIIaTy
(7,92, 21,36 mmons) B THF (80 M) u Bome (26,7 M) mpu k. T. PeakumoHHyK cMech
nepeMeInuBaId NP K. T. B TEUYEHHE 3 4, 3aTeM YaCTHYHO KOHIEHTPUPOBAIH il VACUO W
nonkucisim ¢ nomombo 2 M BonH. pactBopa HCI. TlonydenHoe Oenoe TBepaoe BEIIECTBO
BBIIEJSTH TIOCPEACTBOM (DUIIBTPALMK B CYIIWIIH in vacuo nipu 45°C ¢ mojydeHneM yKa3aHHOTO
B 3aronoske coenuuenus (7,07 r, 97%) B Buze Genoro Teepaoro semecrsa; H SIMP (400 MI',
DMSO) 1,41 (9H, s), 1,95 (1H, s), 2,19 (1H, s), 3,20 (1H, dd), 3,37 (2H, t), 3,62 (1H, dd), 4,57
(1H, s), 8,61 (1H, s), 8,67 (1H, d), 13,80 (1H, s); macca/zapsao MH™ 343.

IIpomexyTounoe coennnenue 104: mpem-0yrua-(3R)-3-(2-xa0p-8-oxco-7H-nypun-9-

o
{j>ﬁ

Hudenmndochopunazun (4,44 mi, 20,63 Mmomb) H00aBsIM OTHOW TOPIHUEH K pacTBOpy 4-

WJI)IHPPOJHAHH-1-kapOokcHaaT

[[(3R)-1-mpem-0yTOKCHUKapOOHUIMUPPOTUANH-3-HJT |]AMHHO | -2 -XIOPTTHPUMHIUH-S5-KapOOHOBOI
kuciotsl (7,07 r, 20,63 mmonb) u TpusTHiamuna (2,87 mi, 20,63 mmons) B THF (114 mut) npu
k. T. Ilonyuyennsiii pactBop mnepememuBanu npu 80°C B Teuenue 24 u. Cmecu naBajiu
OXJIAmUThCS, 3aTeM BbulMBaIM B Boxmy (100 M), mpu 3TOM oOcamok He 0Opa3OBBIBAJICS.
PacTBopurens ymamsui in vacuo, 4To TPUBONMIO K OOpa3oBaHUIO O€Joro ocaaka B BOAE.
Ocanok oTpuIBTPOBBIBAIM TOA BAKYYMOM, IPOMBIBAJIN BOAOH, CYLIMIIM HA BO3JYXE il VACUO B
tedeHue 30 MHUHYT, 3aTeM MOMELIAINM B BaKyyMHbIH CymmibHbIN mkad Ha 4 9 mpu 45°C c
MOJIyYeHHEeM YKa3aHHOro B 3arosioBke coenuHeHus (5,451, 78%) B Buume Oenoro TBepIoro

BEIECTBA, KOTOPOE MPHMEHSUTH HA Clefyiomell craguu 6e3 ounmctkn. 'H SAMP (400 MIw,
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DMSO) 1,42 (9H, d), 2,19 (1H, s), 2,50 (1H, s)3,37 (1H, s), 3,53 - 3,67 (2H, m), 3,68 - 3,74 (1H,
m), 4,94 (1H, q), 8,14 (1H, s), 11,64 (1H, s);, macca/zapso [M-H] 338.

IIpomexyTounoe coeaunenue 10S: mpem-Gyrnn-(3R)-3-(2-xn0p-7-meTni-8-oxkconypuH-9-
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2 M pactBop ruapokcuna Harpus (36,8 mur, 73,6 MMOb) 10OABISIIM OHOW TOPLIMEH K mpent-

HWJI)UPPOJIHAHH-1-Kap6okcHIaT

OyTun-(3R)-3-(2-xn0p-8-0kco-7H-mypruH-9-1n)mupponuanH- 1 -kapOokcunaTy (5,00,
14,72 mmone) u Honmerany (4,60 mi, 73,58 mmons) B THF (71,8 M) mpu k. T B atmMocdepe
BO3AyXa . PEakIMOHHYI0 CMeCh NepeMelINBAIX MpPU K. T. B TeUEHHE 3 4, 3aTeM YaCTUYHO
KOHLIEHTPUPOBAIU i1 vacuo M 3KcTparupoBanu ¢ nomompro DCM (100 mim). Opranuueckuit
CJIOH BBIIEJSIM U MPOMYCKAIH uepe3 QUiIbTp Ui paszfeneHus (a3, 3aTeM KOHLEHTPUPOBAIH i1l
vacuo ¢ oJlyueHneM YKa3aHHOTO B 3aroyiopke coequHenus (5,17 r, 99%) B Buze kenToit CMOJIBL
'H SIMP (400 MI', DMSO) 1,42 (9H, d), 2,21 (1H, s), 2,53 (1H, d), 3,36 (4H, s), 3,5 - 3,75 3H,
m), 4,91 - 5,07 (1H, m), 8,37 (1H, s); macca/3apso MH™ 354.

Ipome:xkyTounoe coenmnenue 106: rrua-4-[[(3S5)-1-mpem-0yToxkcMKapOOHHUINHUPPOIHAUH-

3-ualamuHo|-2-XJI0pNIUPUMHANH-S-KapOOKCHJIAT
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1pem-0ytun-(S)-3-amuHonupponunus-1-kapéokcunar  (5,00r, 26,84 MMONb)  MEIUIEHHO
n00aBIAIN K 3TUI-2,4-TUXJIOPIHPUMHUIUH-5-KapOokcunary (5,93 r, 26,84 mmons) u DIPEA
(6,08 M, 34,90 mmonp) B anerorutpmie (100 mur) mpu 0°C. PeaknmoHHOH cMecH naBaiu
HArpeThesi 10 K. T. U MepEeMEIINBANIN MIPH K. T. B T€UeHHE 4 4, 3aTeM KOHLIEHTPUPOBAJIH i1 VACUO,
pazbasisuin ¢ nmomoureio EtOAc (200 M) u mpombiBasin nocienoBaTesibHo Bonoit (100 mit) u

Hachlll. coneBbIM pactBopoM (100 mu). Opranuueckuit cnoit  (uUIbTPOBaIM  Yepes
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¢unbTpoBanbHY0 Oymary s pasgeneHus (a3 M KOHLUEHTpupoBanu in vacuo. IlonyueHHBIN
HEOYMIIEHHbI MPOAYKT OYHMINAIM NocpenacTBoM fcc, rpaaueHt smoupoBanHust or 0 mo 50%
EtOAc B H-renTane, ¢ MoJiyueHHEM yKa3aHHOTrO B 3arojioBke coeannenus (5,40 r, 54%) B Bune
Genoro TBepaoro Bemectsa; ' H SIMP (400 MI', DMSO) 1,32 (3H, t), 1,41 (9H, s), 1,99 (1H, d),
2,19 (1H, s), 3,21 (1H, dd), 3,37 (2H, t), 3,62 (1H, dd), 4,32 (2H, q), 4,59 (1H, s), 8,39 (1H, d),
8,65 (1H, s); macca/3apsio [M-H] 3609.

Ipome:xxyrounoe coequHenue 107: 4-[[(35)-1-mpem-0yToKcHKAPOOHUINMUPPOTUAUH-3-
Wi|aMUHO|-2-XJIOPMUPUMHUANH-5-KAPOOHOBasi KUCJIOTA
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I'mnpokcupa nmutust ruapart (1,22 r, 29,12 mmons) B Boxe (50 mut) noGasnsinu k stun-4-[[(35)-1-
mpem-0yTOKCUKapOOHHUIITTUPPOTUANH-3 -1 |aMHHO |-2-X IOPITUPUMHIUH-5-KapOOKCcUIaTy

(5,40 1, 14,56 mmonb) B THF (50 M) mpu k. T. PeakinoHHy!0 cMech nepeMeInBaii Ipu K. T. B
TedeHue 2 4, 3aTeM YaCTUYHO KOHLEHTPUPOBAJIH iN vacuo, TOAKUCISAIN C MOMOIIbI0 2 M BOAH.
pactBopa HCI u skctparuposanu 8 DCM (100 mut). Oprannueckuii Cjiol NMpOMBIBAIN COJIEBBIM
pactBopom (50 mut), mpomyckanu uepe3 (GHIBTPOBANbHYK Oymary misi paspeneHust a3 u
KOHIIEHTPUPOBAJIH /11 VACUO C TIOJYYSHHUEM YKa3aHHOTO B 3arojioBke coenuHenus (4,95 r, 99%);
'H SIMP (400 MI', DMSO) 1,41 (9H, s), 1,95 (1H, s), 2,19 (1H, s), 3,37 (2H, 1), 3,59 - 3,64
(2H, m), 4,57 (1H, s), 8,61 (2H, s), 13,80 (1H, s); macca/3aps0 MH" 343.

IIpome:xxyrounoe coenuHenue 108: mpem-0yTna-(35)-3-(2-xynop-8-oxco-7H-nypun-9-
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W)U PPOJHAHH-1-kapOokcHaaT

Hudenmndochopunazun (3,08 mn, 14,29 mmons)  pobasmsmu kK 4-[[(35)-1-mpem-

OyTOKCHKapOOHWIITUPPOIUINH-3-HJT [aAMUHO | -2-XJIOPITUPUMHUIHH- 5 -KapOOHOBOM KUCJIOTE
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(4,901, 14,29 mmonp) u tpmwdTUnamuny (1,99 mn, 14,29 mmons) B8 THF (50 mu) mpu k. T.
PeakunoHHy0 cMech HarpeBaiy B KoJOe ¢ 0OpaTHBIM XOJOAMIbHUKOM B TedeHue 16 4, naBanu
OXJIamUThCs 10 K. T. U pasdbasmsu Bomoit (100 mur). IlomyueHHBI OCamoOK BBIIENSAIH
HOCPEACTBOM (PHIIBTPALIMH, IPOMBIBAIN BOAOH M CYLIIIH i VACUO C TIOJNyYeHUEM YKa3aHHOTO B
3arosoBke coexuHeHust (4,35 1, 90%) B Buxe Gemoro Teepmoro semectsa; 'H SIMP (400 MI'w,
DMSO) 1,41 (9H, s), 2,19 (1H, s), 3,37 (1H, d), 3,5 - 3,67 (3H, m), 3,67 - 3,74 (1H, m), 4,89 -
5,01 (1H, m), 8,14 (1H, s), 11,66 (1H, s); macca/3apso MH" 340.

IIpome:xxyrounoe coeguHenue 109: mpem-6yrun-(3S)-3-(2-xa0p-7-MeTHI-8-0KCONYPUH-9-

W)U PPOJHAHH-1-kapOokcHaaT
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I'unpun vatpus (60%) (0,662 r, 16,55 mmonb) nobaBisim nopuusMu K mpem-oytun-(3.5)-3-(2-
XJI0p-8-0KCO-7H-nypuH-9-un)nupponuaus-1-kapéokeunary (3,75, 11,04 mmons) B DMF
(30 M) mpu k. T. PeakimoHHyI0 cMech nepeMernnBaiy B TeueHue 1 4, 3atem oxnaxaanu 1o 0°C
u nobaBisii mo KarsM woamerad (2,07 mn, 33,11 mmonb). PeakiimoHHONW CcMecH naBayiu
HarpeTbcsi 0 K. T., 3aT€M Ie€peMEelIMBajil NpU K. T. B TeueHue | 4. PeakiuoHHyr cMech
pazbasisuin ¢ momorbo EtOAc (100 mi1) 1 mpoMbIBau mociienoBaTeabHO Boaol (3 x 50 mi) u
HACHII.  CoJieBbIM  pactBopoM (50 mur).  OpraHM4ecKkwii  CJIOM  MPOMYyCKalu  4Yepes
¢dunbTpoBaNbHY0 Oymary s paspeneHus (a3 M KOHUEHTpUpPOBaNU in vacuo. IlonyueHHbIH
HEOUMIICHHbI TpPOnykT pactupanun ¢ EtOAc ¢ monydeHMeM YKa3aHHOTO B 3aroJIOBKe
coenunenus (1,65, 42%) B BUAe KENTOrO TBEPIOrO BEIIECTBA. 'H amMmp (400 MTI'y, DMSO)
1,42 (9H, d), 2,21 (1H, s), 2,47 (1H, d), 3,36 (4H, s), 3,61 (2H, d), 3,70 (1H, dd), 4,92 - 5,04
(1H, m), 8,37 (1H, s); macca/3apso MH' 354.

IIpomexyTounoe coennnenue 110: mpem-0yrun-4-(7-metua-2-((7-meTHJIXUHOJIHH-6-

HWJI)aMHHO0)-8-0Kc0-7,8-aurnapo-9H-nypun-9-un)nunepuaun-1-kapoéokcuaar
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Kapbonar nesms (33,4r, 102,4 mmoab) nolaBimsii K 7-MeTWIXUHONMMH-O-amuHy (5,40 T,
34,1 mmoub) u mpem-0yTun-4-(2-xa0p-7-mMeTuin-8-okco-7,8-nuruapo-9H-nypuH-9-
W) nunepuauH- 1-kapookcunaty (12,56 r, 34,13 mmons) B 2-metunrerparuapodypane (110 mo).
Peakimonnyro  cmech OapOorupoBanm asoroM B TeueHue S muH. JloGammsmm  2,2'-
ouc(nupenundpochannn)-1,1'-6unapramua (1,06 r, 1,71 MmMonp) W OUALETOKCHIIAIATUN
(0,192 1, 0,85 MMoub) U peakIMOHHYIO cMech HarpeBanu rpu 80°C B Teuenne 1 4, 3aTeM naBaiu
OXJIAMUTBCS A0 K. T. PEakIMOHHYI0 CMeCh OXJaXOalId A0 K. T., (UIBTPOBAIM U TBEpAOE
BEIeCTBO NMpoMbIBaii ¢ omomeio 10% MeOH B DCM (100 mir). @unbTpaT KOHLIEHTPUPOBAIN
in vacuo. HeounieHHbIN MaTepua OYUINAIN ocpencTsoM fee, rpanuent smounposanus ot 0 1o
100% (10% MeOH in EtOAc) B H-rentaHe, ¢ MOJTy4€HHEM YKA3aHHOTO B 3ar0JIOBKE COSAMHEHUS
(14,70 T, 88%) B BHe TBEPIOrO BernecTsa kpemosoro upera; 'H SAMP (400 MI'y, DMSO) 1,35
(9H, s), 1,78 (2H, d), 2,36 (2H, qd), 2,50 (3H, s), 2,84 (2H, s), 3,30 (3H, s), 4,05 - 4,17 (ZH, m),
4,37 (1H, tt), 7,38 (1H, dd), 7,84 (1H, s), 8,07 - 8,15 (1H, m), 8,16 (1H, s), 8,30 (1H, s), 8,51
(1H, s), 8,72 (1H, dd); macca/3apso MH™ 490,

[pomexyrounoe coennnenue 111: mpem-0yrun-(3R)-3-|7-metun-2-[(7-meTni-6-

XHHOJINJ)aMHHO|-8-0kconypuH-9-ua|nuppoauauH-1-kapéokcuiaar
@4 S
I
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Kapbonar nesus (368 mr, 1,13 Mmob) nobasnsian ogHON nopuuei K 7-MeTHIXHHOIUH-0-aMUHY
(89 mr, 0,57 mmonb) u mpem-0ytun-(3R)-3-(2-x10p-7-MeTH-8-0KCOMy prH-9-1I1) TUP POTUNH-
1-kapbokcunaty (200 mr, 0,57 mmonb) B 1,4-nuokcane (3,2 mi) nmpu 20°C u perasupoBanu

nocpencTsoM OapOoTupoBaHHMs a30Ta dYepe3 cMech B TeueHue S5 MuHyT. JloGamnsnm
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npekaranuzarop Brettphos G3 (25,6 mr, 0,03 MMOJIb) M pEaKkILMOHHYIO CMECh HarpeBalid Ipu
100°C B Teuenue 2 4. PeakiinuoHHyo cMech QUIBTPOBAIM ropsiueil 1 QUIBTPOBATIBHBIN CTaKaH
npombiBau ¢ nomoibo DCM (20 mur). Cnoit DCM BeinapuBanu u octatok abcopOupoBanu Ha
cuimkarene, 3areM ounmanu nocpeactBoMm fec (121 kononka Interchim), rpaauent
smouposanus ot 0 1o 5% MeOH B DCM, ¢ nonyueHueM yka3aHHOTO B 3arOJIOBKE COECIMHEHUS
(174 mr, 64,7%) B BUIE KENTOH CMOJIBL, 'H amP (400 MI'u, DMSO) 1,37 (9H, s), 2,18 (1H, d),
2,5 (3H, s), 2,64 - 2,76 (1H, m), 3,33 (4H, s), 3,53 (1H, s), 3,64 (1H, s), 3,75 (1H, s), 4,96 (1H,
s), 7,38 (1H, dd), 7,85 (1H, s), 8,12 (1H, s), 8,18 (1H, s), 8,30 (1H, d), 8,54 (1H, d), 8,73 (1H,
dd); macca/zapso MH™ 476.

Ipome:xyTounoe coenunenue 112: mpem-6yrnn-(35)-3-|7-merni-2-[(7-meTn1-6-

XHHOJIMJ)aMHHO|-8-0kconypuH-9-ua|nuppoauauH-1-kapéoxcuiaar
o]
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KapOonar nesuss (368 mr, 1,13 mMonp) noOaBisinin K 7-MeTWIXMHONMUH-O-amMuHy (71,5 mr,
0,45 mmonb) u  mpem-0ytun-(35)-3-(2-x10p-7-MeTHII-8-0KCOMY pHH-9- M) TUPPOTUANH- | -
kapookcunary (200 mr, 0,57 mmonb) B 1,4-nuokcane (5 mu). JloGaBnsiau mpeKaTanau3aTop
Brettphos G3 (25,6 mr, 0,03 MMOJIb) M peakHOHHYIO cMech HarpeBaiu npu 100°C B TeyeHue
1 u. ToGasnsiu eme 5% mnpekaranuzaropa Brettphos G3 1 peakIHOHHYIO CMeCh MepeMeIINBaIIH
B TedyeHHe | 4, 3aTeM JaBajd OXJIAAUTHCS OO K. T., (PUIBTPOBAIM U TBEPAOE BELIECTBO
npombiBav ¢ nomouibio DCM (10 mit). OObeqMHEHHbIE OPraHMYECKHE CIOM KOHLIEHTPHUPOBAIN
in vacuo W TIONyYeHHBI HEOYHIIEHHBIH MPONYKT OYHINAIMA IOCPENCTBOM fcc, rpajaueHT
smouposanus ot 0 1o 10% MeOH B DCM, ¢ nony4deHneM yka3aHHOTO B 3ar0JIOBKE COEIMHEHUs
(80 mr, 30%) B BHIE TBEPIOrO BELIECTBA KPEMOBOIO IIBETA, 'H amp (400 MI'y, CDCls) 1,47
(9H, d), 2,23 (1H, s), 2,59 (3H, s), 2,91 (1H, dq), 3,43 (4H, s), 3,66 - 3,91 (2H, m), 4,02 (1H, d),

5,10 (1H, s), 7,08 (1H, d), 7,31 (1H, s), 7,92 (1H, s), 7,97 (1H, s), 8,04 (1H, s), 8,69 (1H, d), 8,75
(1H, dd); macca/sapso MH" 476.

IIpomexyTounoe coegunenne 113: mpem-6yTni-4-(7-meTua-2-((7-meTHINHHHOINH-6-

WJI)aMHHO0)-8-0Kc0-7,8-aurnapo-9H-nypun-9-un)nunepuaun-1-kapoéoxcuaar
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Kapbonar wnesus (531 mr, 1,63 mmonb) nobGaBisin K 7-MeTHILMHHONMUH-0-amuHy (130 wmr,
0,82 Mmoub) u mpem-0yTun-4-(2-xa0p-7-mMetuin-8-okco-7,8-nuruapo-9H-nypuH-9-
win)nunepuaus- 1-kapookcunary (300 mr, 0,82 mmone) B 1,4-muokcane (6 mun). Jlobasisuu
npekaranuzarop Brettphos G3 (37 mr, 0,04 MMOJIB) U PEaKIIMOHHYIO CMECH MEPEMEIINBAIN TIPU
100°C B Teuenue 1 4. JloGapnsiim nmomofHUTENbHbIE 5% mpekartanusaropa Brettphos G3 u
peaknoHHY0 cMech HarpeBanu npu 100°C B teyenue 2 4. JlobaBnsim AONOJHHUTENbHBIE 5%
KaTaJu3aTopa W pPeakuHoHHyI cMmech HarpeBanu mpu 100°C B teuenue 16 u. Jobamisuu
JOTOJIHUTENbHBIE 5% KaTanu3atopa U peaklUuoHHYK cMmech Harpesaiu npu 100°C B TeueHue
1 4. PeakiinoHHOH CMeCH HaBaH OXJIAAUTHCS O K. T. U (PUIIbTPOBAIM, U TBEPIOE BEIIECTBO
npombiBai ¢ nomombo 10% MeOH B DCM (3 mi). OObennHEHHbIE OpraHHYECKHe CIIOU
KOHLIEHTPUPOBAIHU i1 VACUO, N TIONYYEHHYI HEOUYMIIEHHYIO CMECh OYHINAIN MOCPEACTBOM fcc,
rpaaueHt smouposanus ot 0 1o 10% MeOH B DCM, ¢ nonyueHueM yka3aHHOTO B 3arojiOBKe
coenunenus (138 mr, 35%) B Buae KOPUUHEBOTO Macia; 'H SIMP (400 MI'u, DMSO) 1,33 (9H,
s), 1,80 (2H, d), 2,08 (2H, s), 2,63 (3H, s), 2,88 (2H, s), 3,37 (3H, s), 4,11 (2H, s), 4,40 (1H, d),
7,88 (1H, d), 8,24 (1H, s), 8,28 (1H, s), 8,52 (1H, s), 8,68 (1H, s), 9,10 (1H, d); macca’zaps0
MH" 491.

IIpome:xyTounoe coenunenue 114: mpem-6yrun-(3S5,4R)-3-prop-4-(7-merna-2-((7-
MEeTHJIXHHOJIHH-6-11)aMIH0)-8-0Kkco-7,8-qurnapo-9H-nypun-9-ua)nunepuaus-1-

Kap6okcuaar
o
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Kapbonar wnesuss (760 mr, 2,33 MMonp) noOaBisiu K 7-METHIXUHOJMHH-O-amuHy (123 M,
0,78 mmonb) u mpem-0ytun-(35,4R)-4-(2-xn0p-7-meTnn-8-okco-7,8-nurunpo-9 H-nypun-9-mn)-
3-¢propnunepunun-1-kapbokcunary (300 mr, 0,78 mmosnb) B 2-meTunterparuapodypane (4 mi).
PactBop merasmpoBanu mocpeacTBoM OapOOTHPOBAaHUS a30Ta 4epe3 PEeakLHOHHYI) CMeCh B
teueHne S5 wmuHyT. JoGaBmsamm  2,2'-Ouc(mudenundocpanun)-1,1'-Ounapranun (24,2 wmr,
0,04 mmonb) u nuanerokcunamaauii (4,36 mr, 0,02 MMOJIb) M PEaKILMOHHYIO CMECh HarpeBasid
npu 80°C B TeueHue 3 4, 3aTeM JAaBaIU OXJIAJUTBHCS O K. T., KOHIEHTPUPOBAIU il VACUO,
norjomanu DCM (3 mu) u ¢unbTpoBaiu. PUIbTPAT OUMINAIN TOCPEnCTBOM fcc, rpagueHT
smouposanuss or 0 go 10% wmeranona B DCM, c mosnydyeHHeM YKa3aHHOIO B 3arojloOBKe
coennuennst (132 mr, 33%) B BHEe 30JMOTHCTOrO TBepHOro Bemectsa, H SIMP (400 MI,
DMSO) 1,21 — 1,51 (9H, m), 1,88 (1H, d), 2,96 (1H, s), 3,11 — 3,29 (2H, m), 3,30 (3H, s), 3,36
(3H, s), 4,17 (1H, s), 4,31 (1H, s), 4,53 (1H, dd), 4,88 (1H, d), 7,36 (1H, dd), 7,83 (1H, s), 8,10
(1H, d), 8,21 (1H, s), 8,38 (1H, s), 8,49 (1H, s), 8,72 (1H, dd); macca/3apso MH" 508.

IIpomexyTounoe coennnenue 115: 7-metun-2-[(7-MmeTua-6-xuHoaun)amuHo|-9-[(3R)-
CN H
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NHPPOJIHANH-3-HJ1|nypHH-8-0H
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4 M HCI B 1,4-nnokcane (0,45 mn, 1,83 mmonb) nobasnsuiu k mpem-0ytun-(3R)-3-[7-metnn-2-
[(7-MeTH-6-XUHOINIT)aMUHO |-8-0KCOomy puH-9-11 |THppOTUANH- | -kapOoKcHIaTy (174 wmr,
0,37 mmonb) B MeTaHoJie (2,2 MJT) TIpH K. T. U PEAKLUOHHYI CMECh MEPEeMEIINBAIH MPHU K. T. B
tederre | 4. Cmech pa3bamisuin Bomou (3 Mul) IJisi pacTBOPEHUs] TBEPIBIX BEIIECTB, 3aTe€M
3arpykanmi Ha ST konmoHky msi SCX, mpomsiBas ¢ momoiipto MeOH, 3arem smoupys ¢
nomouibto 1 H. NH3 B MeOH. PactBopurent ymansanu i vacuo ¢ NOJyUYE€HHEM YKa3aHHOIO B
3aronoBke coexuHeHust (122 mr, 89%) B BHAe KENTOH CMOJBI, KOTOPOE HEMOCPEICTBEHHO

NPUMEHSUTN Ha cieayrommei cragum; m/z [M-H] 374.

IIpomexyTounoe coennHenue 116: 7-meTna-2-[(7-meTna-6-xunoanmn)amuao]-9-[(35)-

NHPPOJIHANH-3-HJ|nypUH-8-0H
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4 M HCI B 1,4-nuokcane (0,21 mi, 0,84 mmonb) nobasisuin k mpem-0ytui-(3.5)-3-[ 7-mernn-2-
[(7-MeTH-6-XUHOINIT)aMUHO |-8-0KCOmy puH-9-11 |TUppOTUAnH- | -kapOoKcHIaTy (80 wrr,
0,17 mmonb) B Metanosie (1 M) pH K. T. ¥ PEAKLIMOHHYIO CMECh MEPEMELINBAIN MPH K. T. B
TE€YeHHEe 2 4, 3aTeM KOHLEHTpUpoBaiu in vacuo ¢ nonydenneM comu HCl ykazaHHOro B
sarosioBke coemunenust (70 mr, 101%) B Buae GremHO-KeNTOro TBEpHOro Bemecrsa;, 'H SIMP
(400 MI'y, DMSO) 2,32 - 2,41 (2H, m), 2,73 (3H, s), 3,32 (1H, dd), 3,37 (3H, s), 3,57 (2H, q),

3,77 (1H, d), 5,11 - 5,22 (1H, m), 7,95 (1H, dd), 8,23 (1H, s), 8,26 (1H, s), 8,78 (1H, s), 9,07
(2H, dd), 9,51 (2H, s), 9,84 (1H, s); macca’zapao [M-H] 374.

IIpomexyTounoe coennnenue 117: 7-meTun-2-((7-MeTHIUMHHOJIMH-6-HI)aMHHO)-9-

(nunepuaun-4-ua)-7,9-auruapo-8 H-nypun-8-on
(
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4 M HCI B 1,4-nuokcane (0,262 mu, 1,05 mmonb) nobasnsuiu k mpem-0yTun-4-(7-metun-2-((7-
METHJILIMHHOJIMH-0-1JT)aMUHO )-8-0KC0-7,8-nuruapo-9H-nypuH-9-ui)nunepuans- 1 -
kapOokcunary (103 mr, 0,21 mmonb) B Mertanone (1,2 my1) mpu K. T. U PEAKIHOHHYIO CMECh
nepeMeIIuBaId NP K. T. B T€YeHUE | 4, 3aTeM KOHIEHTPUPOBAJIH i1 VACUO W 3arPy’Kajid HA S T
kojoHky 1as SCX, mpombiBas ¢ nomompio MeOH, 3arem smoupys ¢ nomoupio 1 H.
NH3/MeOH. PactBopurens yaansuu in vacuo, nodasisiin MeCN (3 mMi1) 1 KOHLIEHTPUPOBAIH i1
vacuo ¢ TOJyYeHUeM YKa3aHHOTO B 3arojiopke coeauHeHus (61 mr, 74%) B BUIEe KOPUYHEBOTO
TBEPJIOTO BEIIECTBA, 'H sMP (400 MI'uy, DMSO) 1,75 (2H, d), 2,53 (2H, s), 2,63 (1H, s), 2,65

(3H, s), 3,1 - 3,19 (3H, m), 3,37 (3H, s), 4,32 (1H, t), 8,08 (1H, d), 8,24 (1H, s), 8,28 (1H, s),
8,63 (1H, s), 8,75 (1H, s), 9,12 (1H, d); macca/zaps0o MH" 391.

IIpome:xxyrounoe coeaunenne 118: 3tmi-4-(((3R,4R)-1-(Tper-0yTokcuxapoonm)-4-

¢propnuppoanANH-3-1)aMHHO)-2-XJIOPIUPHUMHAHH-S-Kap0oKcHIAT



DIPEA (7,33 mn, 41,97 MmMouib) m0OOaBNISJId OMHOM IMOPLMENH K MEePEMEIINBAEMOMY PaCTBOPY
STUI-2,4-AUX TOPITUPUMHUIUH-5-KapOokcunara (4,64 r, 20,98 mmonb) u Tper-Oytuin-(3R,4R)-3-
aMuHO-4-proprnupponuaun-1-kapookcunara (NMOJy4eH M3 KOMMEPYEeCKOro MCTovyHuka) (4,5,
22,03 mmonie) B MeCN (100 mu1) pu k. T. PeakMOHHYI0 CMeCh TepeMelInuBaid MpH K. T. B
TedeHue 13 4. PeakIMOHHYI CMeCh OOBEOUHSUIM C MEHBIIUM KOJHYECTBOM PEaKIIHOHHON
CMeCH, B KOTOPOW HCIONB30BAIA T€ K€ PEeareHThbl W ycJoBHs (Makc. 2,26 MMOJb TpedyemMoro
NPOAYKTA), ¥ KOHLEHTPUPOBAIU in vacuo. Ilomy4yeHHbII HEOUMINEHHBIH MPOAYKT OYMIIAIN
nocpencrsoM fcc, rpaguent smoupoBanus ot 0 mo 30% EtOAc B merponeitHom s¢wupe,
NOJIyYeHHEM YKa3aHHOrO B 3arosioBke coeamueHust (7,60 r, 84% B menom) B BHae Oenoro
tBeproro semecrsa. 'H SIMP (400 MI', DMSO) 1,31 (3H, q), 1,43 (9H, s), 3,39 — 3,80 (4H,
m), 4,21 — 4,38 (2H, m), 4,70 (1H, s), 5,26 (1H, d), 8,34 (1H, d), 8,69 (1H, s); macca/3aps0 MH"
389.

IIpomexkyTounoe coeIUHEeHHe 119: 4-(((3R,4R)-1-(TpeT-0yTOKCHKAPOOHU )-4-
(¢propnuppoHIAHH-3-UI)AMHHO)-2-XJIOPIHPHMHAHH-5-Kap0OHOBasi KHCJI0TA
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Pacteop runpokcuna mutust (0,91 r, 38,06 mmosb) B Boze (150 mur) nobapisiin ogHOH moprue
K nepeMerInBaeMOMy pacTBopy stin-4-(((3R,4R)-1-(Tper-OyTokcukapOoHm)-4-
¢bTopnHppONUANH-3-1IT)aMHHO)-2-X IOPITUPUMHIUH-5-KapOokcunara (7,40, 19,03 mmonp) B
THF (150 m) mpu k. T. PeakuoHHYI0 CMech MepeMeInnBaIn MpH K. T. B TedueHne 16 4, 3arem
KOHLEHTPUPOBAIU in vacuo, pazdasmsamn Bomod (100 M) m mopkucmsmun no pH2 ¢
npumeHeHneM 2 M BomH. pactBopa HCI. IlomyueHHbIi ocamok coOupany W CYIIWIH TIOA
BAKyyMOM C TOJy4eHHEM yKa3aHHOro B 3arojioBke coexuHeHus (6,10 r, 89%) B Bune Oemnoro
TBEPJIOTO BELIECTBA. 'H ssmMP (400 MI'u, DMSO) 1,43 (9H, s), 3,39 — 3,81 (5H, m), 4,67 (1H, s),
5,25 (1H, d), 8,64 (1H, s), 13,78 (1H, br s); macca/zapso MH" 361.
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IIpomexyTounoe coequnenne 120: Tper-0yTua-(3R,4R)-3-(2-x10p-8-0Kkco-7,8-guruapo-9H-

nypuH-9-ui)-4-propnuppoauaun-1-kapdéoxcunar

Aszun nudenundochonoBort kucnotsl (3,57 r, 12,97 mmonb) noOaBisin OAHON MopLue K 4-
(((3R,4R)-1-(tper-OyTokcukapOoHwI)-4-PTOPIUPPOTUINH-3 -HJT)AMUHO )-2-X IOPTIUPUMHUIAHH-S -
kapboHoBoii kuciote (3,90 r, 10,81 mmonb) u Et;N (4,52 mu, 32,43 mmonb) B Tosyose (140 m)
npu K. T. Peakunonnyto cMmech Harpesaiu npu 100°C B Teuenue 16 4, 3aTeM JaBajiu OXJIaAUThCS
10 K. T. PeakMoHHyI0 cMeCh OOBEOUHSUIM C MEHBIINM KOJHYECTBOM PEAKLMOHHOW CMECH, B
KOTOPOU UCTOJIB30BAJIH T€ K€ peareHThl U yCioBus (Makc. 4,16 MMoib TpeOyeMoro mpoaykra),
U TIOJIYYEHHYI0 cMech pa30aBisum ¢ nomotnbio DCM (200 mim). Opranndeckuii ciiod BIAEISUIIN
U TPOMBIBAIIM HACBHII. COJIEBBIM pacTBOpOM, 3areM cymind Han NaxSQ,, ¢uibTpoBanun u
KOHLIEHTPUPOBAIHU i vacuo. I1onydeHHbIl HEOUNIIEHHBINH MPOAYKT OYUIIAIN MTOCPENCTBOM fcc,
rpaaueHt aarouposanus oT 0 no 5% MeOH B DCM, ¢ nonydeHneM yKa3aHHOTO B 3arojIOBKE
coenunenns (3,50 r, 67% B 1enoM) B Buae Kopuunesoro macia. 'H SAMP (400 MI'u, DMSO)
1,43 (9H, s), 3,53 - 4,06 (4H, m), 5,03 (1H, d), 5,44 - 5,64 (1H, m), 8,18 (1H, s), 11,82 (1H, s);
macca/zapso MH' 358,

IIpomexyrounoe coeaunenue 121: Ttper-0yTua-(3R,4R)-3-(2-xn0p-7-meTni-8-oxco-7,8-

auruapo-9H-nypun-9-ui)-4-propnupponauann-1-kapdoxcunar

Fo N-Boc
O
N
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60% Bec/Bec ruzmpuzma HaTpus B MuHepaitbHoM Macie (0,671, 16,77 mmonb) nobasisuiu
MOpLUAMU K Tper-OyTrn-(3R,4R)-3-(2-xn0p-8-okco-7,8-nurunpo-9H-nypuH-9-um)-4-
¢roprmmpponuaus-1-kapookcunary (4,00r, 11,18 mmone) B DMF (100 mn) mpu 0°C wu

peakuoHHy0 cMechb mnepememuBamu npu 0°C B Tedenume 10 mun. JloGaBisuin HoxmeraH

(1,40 M, 22,36 MMOJIb) U PEAKLMOHHYIO CMECh IepeMeLINBaJd NpPU K. T. B TedeHue 1 4.
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PeakunonHy0 cMech OOBEIUHSIN C MEHBIIUM KOJIMYECTBOM PEAKLMOHHOW CMECH, B KOTOPOH
UCTIONIB30BAI TeX ke peareHThl u ycioBusi (Makc. 1,40 Mmonbp TpeOyemMoro mpoaykTa).
ITonyueHHyro cmech BbUIMBAJIM B Boxy (1 J1) M mosnyueHHBIH OCanoOK COOMpAIM MOCPENCTBOM
(GunbTpaluu U CYLIWIN MOA BakyymoM, 3ateM pactupainun ¢ MTBE u ounmanu nocpencrsom
fce, rpaguent amounposanus ot 0 1o 3% MeOH B DCM, ¢ nonyueHneM yKa3aHHOTO B 3ar0JIOBKE
coenunenns (1,80 r, 39% B eaI0M) B BUIE 5KeNTOro TBepaoro semecrsa. 'H SAMP (400 MI'w,
DMSO) 1,43 (9H, s), 3,36 (3H, s), 3,51 - 4,02 (4H, m), 5,06 (1H, d), 5,36 - 5,68 (1H, m), 8,40
(1H, s); macca/3apso MH™ 372.

IIpomexyrounoe  coenmnenue  122:  Tper-0yTuia-(3R,4R)-3-prop-4-(7-merna-2-((7-

MEeTHJIXHHOJIHH-6-H1)aMiH0)-8-0Kkco-7,8-1urnapo-9H-nypun-9-ua)nuppoauaun-1-
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Brettphos Pd G3 (0,51 r, 0,56 Mmmoib) no0aBisanu ogHON MOpLHEN K IepeMelInBaeMoi cMecu

KapOokcuaar

TpeT-OyTun-(3R,4R)-3-(2-xnop-7-metun-8-okco-7,8-nurunpo-9H-nypun-9-nm)-4-
¢droprmupponuans-1-kapdokcunara (1,60 r, 4,30 mmonse), Cs,COs (3,51 T, 10,76 mmonb) u 7-
MeTHixuHOJMuH-6-amuHa (0,72 1, 4,52 mmonb) B 1,4-nuokcane (60 mi1) mpu K. T. PeakIoHHYO
cmech Harpesaju mpu 100°C B Tedenue 16 4. Cmecu AaBaiu OXJIaaUuThCs 10 K. T. U pa30aBIsiid
¢ momomibto DCM (200 mu). Tlony4ueHHy0 CMeCh NPOMBIBAIN HACHII. COJIEBBIM PAaCTBOPOM, a
NOJIYYeHHBIH OpTraHWYeCKUi Cioi Bbimesuin u cymmid Hax NaxSQOs, ¢GunbTpoBamn u
KOHIIEHTPUPOBAIHU i1 vacuo. T1oay4eHHbI HEOUNIIEHHBIA MPOAYKT OYUIIAIN MOCPENCTBOM fcc,
rpaaueHt sarouposanus oT 0 1o 2% MeOH B DCM, ¢ nonyueHHeM yKa3aHHOTO B 3arojiOBKe
coenunenus (1,80 r, 85%) B BHUAe KENTOro TBEPAOTO BEIIECTBA. 'H amMmp (400 MTI'y, DMSO)
1,35 (9H, s), 3,30 (3H, s), 3,31 (3H, s), 3,22 - 3,94 (4H, m), 5,02 (1H, d), 5,57 (1H, ddt), 7,38
(1H, dd), 7,83 (1H, s), 8,06 — 8,30 (3H, m), 8,62 (1H, d), 8,72 (1H, dd); macca/zapso MH" 494.

IIpumep 1: 9-(l-anernanunepuauH-4-mi)-7-meTua-2-((7-MeTHILHHHOJIHH-6-UJT)aAMHHO)-

7,9-aurnapo-8 H-nypun-8-ox
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Kapbonar uesus (210 mr, 0,65 mmonb) nobasimsin k 9-(1-anerunmunepuaua-4-ui)-2-xaop-7-
metui-7,9-nurunpo-8 H-nypun-8-ony (100 mr, 0,32 MMonb) M 7-METHJILIMHHOJHH-6-aMUHY
(51,4 mr, 0,32 mmonb) B 1,4-nmokcane (3 mu). JoGasnmsamm Brettphos Pd G3 (14,6 wr,
0,02 MMOITB) 1 TIOJY4eHHYIO cycnieH3uro nepemernnsany mpu 100°C B Teuenne 1 4. J{oOaBmsum
nornonHUTENbHBIE 5% Katanmuszaropa Brettphos Pd G3 u peakunonHyr0 cMech HarpeBajiu MpH
100°C B Teuenue 2 4, 3arem q00aBsUH HONONHUTENbHBIE 5% Pd-kaTtamu3aTopa U peakiHOHHYIO
cMmech Harpesaiu npu 100°C B Teuenue 16 4. PeakiInOHHON CMeCH JaBajid OXJIQAUTHCS A0 K. T. U
KOHIeHTpupoBanu in vacuo. Ocrarok norjomain DMF (2 mi), GuibTpoBaid W OYHINAIH
nocpencrsoM mnpenaparuBHoii HPLC. Ocrarok pasBommmm B DCM (1 mu) u pobasisuiu
HECKOJIbKO Kallelb H-renTaHa. PacTBopuTens yAaamaau in vacuo ¢ IOJyYEHUEM KEJITOr0 Macia.
JobaBysuii aueToOHUTPWIT (2 MIT) U TBEPAOE BELISCTBO BBIASSUIA IMOCPEICTBOM (PHIIBTPALIIN U
CYUIMJIM {11 Vacuo C TIOJyYE€HUEM YKa3aHHOro B 3arojioBke coenuHeHus (8,0 mr, 6%) B BuIe
JKEJITOTO TBEPOrO BELIECTBA, 'H saMP (400 MI'n, DMSO) 1,84 (2H, s), 1,95 (3H, s), 2,62 (5H,

s), 3,1 - 3,24 (2H, m), 3,36 (3H, s), 3,96 (1H, d), 4,48 (1H, t), 4,59 (1H, d), 7,86 (1H, d), 8,23
(1H, s), 8,27 (1H, s), 8,49 (1H, s), 8,73 (1H, s), 9,09 (1H, d); macca/sapso MH" 433.

Hpumep 2: 9-(1-aneTnanunepuauH-4-umn)-7-MeTHI-2-((7-MeTHIXUHOKCATHH-6-UJT)AMHHO)-
7,9-aurnapo-8 H-nypun-8-on
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Kapbonar nesus (210 mr, 0,65 mmonp) nobasmsin k 9-(1-anermnnunepunua-4-ui)-2-xaop-7-
metun-7,9-nuruapo-8 H-nypun-8-ony (100 mr, 0,32 MMosib) M 7-METHIXUHOKCAJIHH-6-aMUHY

(51,4 mr, 0,32 mmonb) B 1,4-muokcane (3 mu). Jlobasmsmu Brettphos Pd G3 (14,6 wr,
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0,02 MMoOIb) 1 MOJTy4eHHYIO cycneHsuro nepemernsany npu 100°C B Teuenne 1 4. J{oOaBmsuiu
nonoauTebHbIe 5 Mo, % Brettphos Pd G3 (14,6 mr, 0,02 MMOJIb) U PEAKLIMOHHYIO CMECh
Harpesanu npu 100°C B Teuenue 2 4. Jlobapnsinu ponoaHutenbHble 5 Moi. % Brettphos Pd G3
(14,6 mr, 0,02 MMOJNIB) M peakUMOHHYIO cMechb HarpeBanu mnpu 100°C B Teuenuwe 1 u.
PeakunoHHOI cMecH faBajM OXJAAMUTBCS A0 K. T. U KOHLEHTpupoBanu in vacuo. OcTaTok
pazbasisuiu ¢ momousto DMF (2 mut), GuabTpOBaIM U OUMIIATN MOCPEACTBOM MpenapaTHBHON
HPLC. [obaBmsuiu DCM (2 My1) M HECKOJIBKO Kamejdb IUITUIOBOTO 3puUpa U CMeCh
KOHIIEHTPUPOBAJIH i1 VACUO C TIOJyYeHHEeM YKa3aHHOTO B 3arojioBke coenuuenus (27 mr, 19%) B
BHJIE 3€JIEHOTO TBEPAOTO BEIECTBA, 'H samP (400 MI'u, DMSO) 1,76 (1H, d), 1,85 (1H, d), 1,98
(3H, s), 2,15 - 2,27 (1H, m), 2,55 (5H, s), 3,15 (1H, t), 3,34 (3H, s), 3,96 (1H, d), 4,39 - 4,49
(1H, m), 4,52 (1H, d), 7,89 (1H, s), 8,22 (1H, s), 8,55 (1H, s), 8,66 (1H, s), 8,73 (1H, d), 8,76
(1H, d); macca/zapso MH" 433.

Ipumep 3: 9-(1-aneTnanunepuauH-4-uia)-7-MmeTHA-2-((7-MeTHIXHHA3Z0IHH-6-UJT)AMHHO)-
7,9-aurnapo-8 H-nypun-8-ox
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RuPhos Pd G3 (9,2 wmr, 11 mkmonb) noGamnsin k 9-(1-aunernnnunepunuH-4-ui)-2-xaop-7-
metui-7,9-nurunpo-8H-nypun-8-ony (68,1 mr, 0,22 MMOJb), 7-METHIXWHA30JHH-6-aMUHY
(35 mr, 0,22 mmonb), RuPhos (10,3 mr, 0,02 mmosb) u Cs;CO; (215 mr, 0,66 mmoinb) B 1,4-
nuokcane (1 mi) B atMocdepe azora. Peakimonnyro cMmech HarpeBaju npu 100°C B TeueHue
16 4, 3aTeM naBany OXJAAUTBCS OO K. T. U KOHLEHTPUPOBAIU /N VACUO, & TAKXKE OYHUINAIN
nocpenctsoM mpenapatusHor HPLC ¢ mosnydeHuneM yka3aHHOTO B 3aroJIOBKE COEIUHEHUS
(22 mr, 23%) B BUze Genoro Teepmoro Bemectsa; 'H SIMP (400 MI'y, DMSO) 1,74 - 1,87 (2H,
m), 1,95 (3H, s), 2,16 - 2,31 (1H, m), 2,34 - 2,49 (1H, m), 2,53 - 2,67 (4H, m), 3,09 - 3,21 (1H,
m), 3,34 (3H, s), 3,95 (1H, d), 4,38 - 4,48 (1H, m), 4,48 - 4,58 (1H, m), 7,86 (1H, s), 8,20 (1H,
s), 8,43 (1H, s), 8,78 (1H, s), 9,13 (1H, s), 9,36 (1H, s); macca/3apsao MH" 433.

IIpumep 4: 9-(1-aneTnanunepuauH-4-uma)-2-((2,7-AUMeTHIXHHOKCAJTHH-6-H)aMHUHO)-7-

MeTuJ-7,9-quruapo-8 H-nypuH-8-on
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IIpumep S: 9-(1-aneTnanunepuanH-4-uma)-2-((3,7-AUMETHIXHHOKCAJTHH-6-H1)aMHUHO)-7-
MeTuJ-7,9-quruapo-8 H-nypuH-8-on
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Kapbonar nesust (1,05, 3,23 mmonb) nobaensimn k 9-(1-anernnnunepuauns-4-mi)-2-xaop-7-
meTHi-7,9-nuruapo-8 H-nypun-8-ony (500 mr, 1,61 Mmoib), cMecH 2,7-TUMETHIX UHOKCATTH-0-
amuHa (224 mr, 1,29 mmons) u 3,7-auMeTHIXHHOKCATHH-6-amuHa (55,9 mr, 0,32 mmonb) B 1,4-
nuokcade (10 mun). J{oGasmsmu Brettphos Pd G3 (73,2 mr, 0,08 MMOJIb) U PEaKLIMOHHYIO CMECh
Harpesanu nipu 100°C B Tedenue 1 4. JloGasmsanu nononHurensHble S Mo % Brettphos Pd G3
(73,2 mr, 0,08 MMoONIb) U peakMOHHYI0 cMech HarpeBanmu npu 100°C B TeueHue 1 4, 3arem
JaBaJi OXJIAAUTHCS 10 K. T., GUIIBTPOBAIU U npoMbIBaiy ¢ nomoueto DCM (10 mut). @uistpar
KOHIIEHTPUPOBAJIHU i1 Vacuo W OYUINAIU rocpencTsoM fcc, rpaguent smouposanust ot 0 go 10%
MeOH B DCM, ¢ nony4eHueM yka3aHHbIX B 3arOJIOBKe COeANMHEHUN B Buae cmecu. [Ipumeps! 4
u S paspensim nocpenctsoM SFC ¢ monyueHneM yka3aHHBIX B 3ar0JIOBKe coenHeHuit 4 (62 wmr,
10%) B BUne TBepAOro BeliecTBa kpeMoBoro 1seta u S (20 mr, 3%) B BUIe TBEPAOrO BEIIECTBA
KPEMOBOTO L[BETA.

pumep 4: 'H AMP (400 MI'u, DMSO) 1,75 (1H, d), 1,84 (1H, d), 1,98 (3H, s), 2,21 (1H, qd),
2,45 (1H, dd), 2,52 (3H, s), 2,54 - 2,64 (1H, m), 2,66 (3H, s), 3,13 (1H, d), 3,34 (3H, s), 3,96
(1H, d), 4,44 (1H, tt), 4,52 (1H, d), 7,77 - 7,81 (1H, m), 8,19 (1H, s), 8,45 (1H, s), 8,61 (1H, s),
8,68 (1H, s); macca/3apsio MH 447.

Hpumep 5: 'H AMP (400 MI'y, DMSO) 1,77 (1H, d), 1,85 (1H, d), 1,94 (3H, s), 2,15 - 2,27 (1H,
m), 2,4 - 2,48 (1H, m), 2,52 (3H, s), 2,57 - 2,64 (1H, m), 2,66 (3H, s), 3,13 (1H, d), 3,34 (3H, s),
3,94 (1H, d), 4,45 (1H, ddd), 4,53 (1H, d), 7,83 (1H, s), 8,20 (1H, s), 8,39 (1H, s), 8,63 (2H, d);
macca/3apsao MH™ 447,

IIpumep 6: 9-((17,4r)-4-ruapoKCHUHMKIOreKCHI)-7-MeTHI-2-((7-MeTHIXUHOJIHH-6-

WI)aMHHO0)-7,9-qauruapo-8 H-nypuH-8-on
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RuPhos Pd G3 (40,1 mr, 0,04 mmonb) nobasnsian k 2-xa0p-9-((17,47)-4-ruapOKCUITMKIOTEKCHIT)-
7-metun-7,9-nurunpo-8 H-nypun-8-ony (125 mr, 0,44 MMomb),  7-METHIXUHOJHH-0-aMHHY
(70 mr, 0,44 mmonp) u Cs,COs (288 mr, 0,88 mmoinb) B 1,4-nuokcane (4 mur). PeakunoHHYFO
cMmech Harpesaiu rpu 100°C B Teuerne 16 4, 3aTeM gaBajiu OXJIAAUTHCS 10 K. T., GUIBTPOBAIH U
TBEpOe BemecTBO mpombiBasd ¢ nomomprdo MeOH (10 mu). OObennHeHHBIE OPraHUYECKHE
CJIOM KOHLEHTPUPOBAJIM i1 vacuo W OuUMLaNM nocpenactsoM mnpenapatusHoit HPLC c
MOJIyYeHUEM YKa3aHHOro B 3arojioBke coemuHenwsi (20 mr, 11%) B Bume Oeoro TBepIaOro
semectsa, 'H SIMP (300 MI'y, DMSO) 1,18 - 1,37 (2H, m), 1,67 - 1,78 (2H, m), 1,87 - 1,98
(2H, m), 2,28 - 2,43 (2H, m), 2,51 (3H, s), 3,32 (3H, s), 3,35 - 3,37 (1H, m), 4,06 - 4,24 (1H, m),
4,66 (1H, d), 7,42 (1H, dd), 7,85 (1H, s), 8,08 - 8,14 (1H, m), 8,14 - 8,21 (1H, m), 8,29 (1H, s),

8,61 (1H, s), 8,74 (1H, dd); macca/3apso MH' 405.

Ipumep 7: 9-((1r,4r)-4-ruapoKCHUHMKJIOreKCHI)-7-MeTHI-2-((7-MeTHILNHHOIHH-6-
WJ1)aMHUHO)-7,9-auruapo-8 H-nypun-8-on
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Kapbonar Le3us (230 wr, 0,71 MMoIB) n00aBIIsIH K 2-xnop-9-((1r,4r)-4-
THIOPOKCUIMKIIOTEKCHIT)-7-MeTuI-7,9-nuruapo-8 H-nypun-8-ony (100 mr, 0,35 mmone) u 7-
METHILUHHOMH-0-amMuHy (56,3 mr, 0,35 mmonb) B 1,4-nuokcane (2 mi). PeakllMOHHYIO CMeCh
Aera3upoBad C TMoMoulblo asorta u pobasmsmm Brettphos Pd G3 (32 mr, 0,04 mmonb).
Peakimonnyro cmece HarpeBanu npu 100°C B Teuenue 2 u. J{obaBnsimm nononHuTebHBIE 5%
Brettphos Pd G3 u nepememuBanu B Teuenne 1 4. PeakImOHHOM CMeCH NaBajiil OXJIAAUTHCS IO

K. T. U KOHLCHTPUPOBAJH. HOHy"IeHHbeI HeO"II/ILLIeHHbeI NPpOAYKT OYUINAaIM TOCPEACTBOM

npenapatuBHoii HPLC. UYwuctble Qpakumy OOBbEOUHSINM W YaCTUYHO KOHLEHTPUPOBAIH, a
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NPOAYKT KPUCTAJUTM30BAJICS W3 BOABI, NPH 3TOM €r0 BBIACISUIM MOCPENCTBOM (UIBTPALUU H
CYUIMJIH 71 Vacuo ¢ TOJyYe€HHUEM YKa3aHHOro B 3arosioBke coenuneHus (30 mr, 21%) B Bune
0ekeBOro TBEPAOTrO BEIECTBA, 'H AmP (400 MI'u, DMSO) 1,32 (2H, q), 1,76 (2H, d), 1,96
(2H, d), 2,3 - 2,44 (2H, m), 2,64 (3H, s), 3,35 (3H, s), 3,43 (1H, s), 4,20 (1H, ddd), 4,67 (1H, d),
7,88 (1H, d), 8,26 (2H, s), 8,52 (1H, s), 8,71 (1H, s), 9,15 (1H, d); macca/zapso MH" 406.

[pumep 8: 2-((4,7-1UMeTHIXHHOIUH-6-HT)aMUHO0)-9-((17,4r)-4-rHAPOKCHLIMKJIOTeKCHT)-7-
MeTuJ-7,9-nuruapo-8 H-nypuH-8-oH
OH
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KapOonar ne3ust (488 mr, 1,50 MMosb) noOaBisiii OMHOM MOpIHend K 4,7-AUMEeTHIXHHOJIMH-6-
amuay (129 mr, 0,75 mmone) u  2-xnop-9-((17,47)-4-ruaApOKCULIMKIOTEKCHII )-7-MeTHII-7,9-
nuruapo-8H-nypun-8-ony (212 mr, 0,75 mmonp) B 1,4-muokcane (Smin) mpu K. T. U
PEAKIMOHHYI0 CMECh JAEra3upoBaJd IOCPEACTBOM O0apOOTHpPOBaHHS a30Ta 4Yepe3 CMeCh B
teyeHue 5 MuHyT. JloOaBmsu Brettphos Pd G3 (67,9 mr, 0,07 MMONb) M PEaKLIMOHHYIO CMeECh
HarpeBan npu 100°C B TeueHuwe 4 4, 3aTeM NaBaM OXJIAAUTBCA 1O K. T., pa3daBisuu C
nomomblo DCM u dunsrpoBamu yepes uenut. Cioii DCM KOHIEHTpUpPOBAIM i1 vacuo M
ouumianu nocpeacrsom fcc, rpaauent sarouposanus ot 0 1o 5% MeOH B DCM, ¢ nojy4eHrem
YKa3aHHOTO B 3arojioBke coeawHenus (175 mr, 56%) B Bume TBEPAOro BeLIECTBA KPEMOBOIO
usera; 'H SIMP (400 MI'y, DMSO) 1,26 (2H, q), 1,71 (2H, d), 1,90 (2H, d), 2,22 - 2,38 (2H, m),
2,50 (3H, s), 2,59 - 2,66 (3H, m), 3,32 (3H, s), 3,33 - 3,37 (1H, m), 4,18 (1H, ddd), 4,61 (1H, d),
7,26 - 7,31 (1H, m), 7,84 (1H, s), 8,14 (1H, s), 8,40 (1H, s), 8,56 (1H, s), 8,60 (1H, d);
macca/zapao MH™ 419.

IIpumep 9: 9-((1r,4r)-4-ruaApoKCHLUKIOT eKCHJT)-2-((4-MeTOKCH-7-MeTHJIXHHOJIHH-6-

WJI)aMHHO0)-7-MeTHI-7,9-aurnapo-8 H-nypun-8-on
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Kapbonar mnesust (346 mr, 1,06 MMOJb) nOOaBIsIM ONHOW mOpuUMEd K 4-METOKCH-7-
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METHIXUHOJMUH-6-amuny (100 mr, 0,53 Mmonb) u 2-xnop-9-((17,4r)-4-rup OKCULIUKIIOTeKCHIT )-7 -
metui-7,9-nuruapo-8 H-nypun-8-ony (150 mr, 0,53 mmonb) B 1,4-nuokcane (4 mut) mpu K. T. U
PEaKIMOHHYID CMECh JAera3upoBaJId IOCPEACTBOM OapOOTHPOBAaHHUS a30Ta 4Yepe3 CMeCh B
teyerune 5 munyT. Jlobapnsm Brettphos Pd G3 (48,1 mr, 0,05 MMONTb) U pEaKIMOHHYIO CMeECh
HarpeBanu npu 100°C B Teuenme 18 4, 3aTeM naBanu OXJAOUTBCA 1O K. T., pa3daBism c
nomotpid DCM u ¢unsrpoBanu depe3 uenut. Crnoit DCM KOHIEHTPUPOBATIH N Vacuo W
ouumanm nocpeacrsom fcc, rpaauent smouposanus ot 0 1o 5% MeOH B DCM, ¢ nony4yernem
yKa3aHHOTO B 3arojioBke coenuneHusi (70 mr, 30%) B BUAE TBEPAOrO BEIIECTBA KPEMOBOIO
usera; 'H SMP (400 MI'y, DMSO) 1,26 (2H, q), 1,70 (2H, d), 1,89 (2H, d), 2,32 (3H, q), 2,48
(3H, s), 3,32 (3H, s), 4,02 (3H, s), 4,09 - 4,19 (1H, m), 4,58 (1H, d), 6,92 (1H, d), 7,78 (1H, s),
8,14 (1H, s), 8,46 (1H, s), 8,51 (1H, s), 8,58 (1H, d); macca/zaps0 MH" 435.

Ipumep 10: 9-((17,4r)-4-ruaApoOKCHIIHKIOTeKCHIT)-7-MeTHI-2-((7-MeTHIXHHOKCAJTHH-6-
Wi1)aMuHo)-7,9-nuruapo-8 H-nypuH-8-on
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Kapbonar Le3us (1,73 1, 5,31 Mmmonb) n00aBIIAIH K 2-xnop-9-((1r,4r)-4-
THIPOKCUIMKIIOTEKCHIT)-7-MeTHII-7,9-nuruapo-8 H-nypun-8-ony (750 mr, 2,65 mmone) u 7-
METWIXUHOKCATNH-0-amuHy (422 mr, 2,65 mmons) B 1,4-guokcane (15 mun).  JloOapmnsiim
Brettphos Pd G3 (120 wr, 0,13 MMonb) 1 peakunoHHY0 cMmech HarpeBanu npu 100°C B TeueHne
24, 3aTeM JdaBaJHM OXJAJUTBCS MO K.T., (PUIBTPOBAIM U TBEPAOE BEINECTBO IMPOMBIBAIU C

nomotnpio DCM (10 mun). O6senunennsie ciion DCM KOHIEHTPUPOBAIU i1 VACUO W OYUIIATN

nocpenctsoM fcc, rpaauent smouposanus ot 0 1o 10% MeOH B DCM. IlonyueHHoe TBeproe
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BemnecTBo cycneHnupoBaii B MeCN (50 mut). CycreH3uro HarpeBajin B KOJIOE ¢ OOpaTHBIM
XOJIOAWJIBHUKOM, 3aTeM JaBad OXJATUThCA A0 K. T., (PUIBTPOBAIH, MPOMBIBAIN HEOONBLINM
konuuectBOM MeCN u tBeppoe BemectBo cymunau npu 45°C in vacuo ¢ mnoidydeHHEM
YKa3aHHOTO B 3arojioBke coexuHeHus (460 mr, 43%) B BUE JKENTOrO TBEPAOTO BEILECTBA; 'H
SAMP (400 MI'u, DMSO) 1,29 (2H, q), 1,73 (2H, d), 1,94 (2H, d), 2,41 (2H, d), 2,58 (3H, s),
3,34 (3H, s), 3,54 (1H, d), 4,13 - 4,24 (1H, m), 4,60 (1H, d), 7,90 (1H, s), 8,22 (1H, s), 8,61 (1H,
s), 8,69 (1H, s), 8,73 (1H, d), 8,80 (1H, d); macca/zapso MH™ 406.

Ipumep 11: 9-((15,45)-4-ruagpoKCHIHKIOTeKCHI)-7-MeTHI-2-((7-MeTHIXHHOJIHH-6-

WI)aMHHO0)-7,9-nuruapo-8 H-nypuH-8-on
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BrettPhos Pd G3 (64,1 mr, 0,07 mmonb) moOaBmsamun  k  2-xsop-9-((1s,4s)-4-

OH
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TUIPOKCULIMKIIOTeKCHIT)-7-MeTu-7,9-nuruapo-8 H-nypun-8-ony (100 mr, 0,35 mmonb), 7-
METHIXUHONMNH-6-amuHy (84 mr, 0,53 mmonp) u Cs,CO; (346 mr, 1,06 mmonb) B 1,4-muokcane
(3 my1). PeakumonHyro cmech HarpeBanu npu 100°C B Teuenue 16 4. PeaknmoHHyIO cMech
OXJIAKIAJH 710 K. T. ¥ HEMOCPEACTBEHHO OYMINAJIN MOCPEACTBOM fCc, TpaAMeHT SII0OUPOBAHUS OT
0 mo 35% MeCN B Bome (¢ 0,1% FA), 3areM OONOJHUTEIHHO OYMINAIUA TOCPEICTBOM
npenapatuBHoii HPLC ¢ monyueHnmeM yKka3aHHOrO B 3arojioBke coenuHeHus (45 mr, 32%) B
BUze 0EJIOro TBEPIOro BEIECTBa, 'H ssMP (400 MI'u, DMSO) 1,47 - 1,61 (4H, m), 1,79 - 1,89
(2H, m), 2,52 (3H, s), 2,67 - 2,82 (2H, m), 3,33 (3H, s), 3,87 - 3,94 (1H, m), 4,15 - 4,28 (1H, m),
4,48 (1H, d), 7,38 (1H, dd), 7,83 (1H, s), 8,16 (1H, s), 8,32 (1H, dd), 8,38 (1H, s), 8,47 (1H, s),
8,70 (1H, dd); macca/sapso MH'™ 405,

Ipumep 12: 9-((15,45)-4-rugpoKCHIUKIOTeKCHIT)-7-MeTHI-2-((7-Me THILMHHOJIHH-6-

WI1)aMHHO0)-7,9-quruapo-8 H-nypuH-8-on
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Kapbonar 1e3us (230 wr, 0,71 MMoOIIB) n00aBIsIH K 2-x50p-9-((1s,45)-4-
THIPOKCHUITMKIIOTEKCHIT)-7-MeTuII-7,9-nuruapo-8 H-nypun-8-ony (100 mr, 0,35 mmone) u  7-
METHILHUHHONUH-0-amMuHy (56,3 mr, 0,35 mmonb) B 1,4-nuokcane (2 mii). PeakllMOHHYIO CMeCh
nerazupoBaiy a3otoM u podasmsuin Brettphos Pd G3 (16,0 mr, 0,02 Mmmonb). PeakimoHHyO
cMmech HarpeBasu nipu 100°C B Teuenue 2 4. JloOaBisuin nononHuTenbHble 5% Pd-katanuzaropa
U PEaKLHMOHHYI0 cMech HarpeBaiu rpu 100°C B TeueHue 2 4, 3aTeM IaBajid OXJIaIUTHCS 10 K. T.,
KOHLEHTPUPOBAJIN /1 vacuo W ouumanud nocpenctsom npenapatuBHoii HPLC, 3atem
JOTIOJIHUTEIPHO OYHINANU MocpenacTBoM pactupanus ¢ MeCN ¢ nonyueHueM yKa3aHHOIO B
3arosoBKe coennHeHns (35 mr, 24%) B Buze Gexesoro TBepaoro semectsa; 'H SIMP (400 MI'w,
DMSO) 1,58 (4H, q), 1,87 (2H, d), 2,65 (3H, s), 2,79 (2H, q), 3,37 (3H, s), 3,95 (1H, s), 4,25

(1H, t), 4,56 (1H, d), 8,18 (1H, d), 8,23 (1H, s), 8,28 (1H, s), 8,49 (1H, s), 8,74 (1H, s), 9,10 (1H,
d); macca/zapso MH' 406.

IIpumep 13. 9-((15,45)-4-ruagpoOKCHIHKIOTeKCHIT)-7-MeTHJI-2-((7-MeTHIXHHOKCAJIHH-6-

WJ1)aMHUHO)-7,9-quruapo-8 H-nypun-8-on

%p NP

Kapbonar Le3us (230 wrr, 0,71 MmMoIB) n00aBIIsIH K 2-x50p-9-((1s,4s)-4-

OH
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THIOPOKCUIMKIIOTEKCHIT)-7-MeTHII-7,9-nuruapo-8 H-nypun-8-ony (100 mr, 0,35 mmone) u  7-
METHIIXHHOKCATUH-0-amuHy (56,3 mr, 0,35 mmonb) B 1,4-nuokcane (2 mi). PeakinoHHyo cMech
nerasupoBaiu a3otoM u pobasisum Brettphos Pd G3 (16,0 mr, 0,02 mmounb). PeakinonHyro
cmech Harpeanu npu 100°C B Teuenue 2 4. JloOaBmsuin nomnonauTenbHbld Brettphos Pd G3
(16,0 mr, 0,02 MMOJIB) U 3aTEM peakIMOHHYIO cMech Harpesainu npu 100°C B Teuenue 1 4, 3arem

AaBaJIn OXJIAAUTBCA OO0 K. T. U KOHUCHTPHUPOBAJIA in vacuo. OcTaTok pa36aBn;mH C NMOMOIIbBIO
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MeOH (3 mu1), ¢unpTpoBamM W ouHumain nocpencTsoMm mnpenapatuBHoii HPLC. Yucteie
bpakuuu OOBENMHSUIN W YaCTUYHO KOHLEHTpuUpoBaiu. I[lojmydeHHBI OCAaIOK BBIIEISIIH
MOCPEACTBOM (UIBTPALMU U CYIIMUIU /M VACUO C TIONyYE€HHEM YKa3aHHOTO B 3arojiOBKe
coenunenns (65 mr, 45%) B BuIe xenroro TBepaoro semecrsa, H SIMP (400 MI'u, DMSO)
1,45 - 1,61 (4H, m), 1,83 (2H, d), 2,58 (3H, s), 2,66 - 2,79 (2H, m), 3,34 (3H, s), 3,91 (1H, s),
4,25 (1H, td), 4,34 (1H, d), 7,90 (1H, s), 8,20 (1H, s), 8,54 (1H, s), 8,70 (1H, s), 8,73 (1H, d),
8,79 (1H, d); macca/zaps0 MH™ 406,

Hpumep 14: 9-((1s,45)-4-ruapoxcu-4-MeTUILHKIOTeKCHI)-7-MeTHJI-2-((7-Me THJIXHHOJINH-
6-nn1)amuHo)-7,9-nuruapo-8 H-nypuH-8-on
Ipumep 15: 9-((1r,4r)-4-ruapoxcu-4-MeTUILHKIOTeKCHI)-7-MeTHJI-2-((7-Me THJIXHHOJIUH-

6-nn1)amuHo)-7,9-nuruapo-8 H-nypuH-8-on
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RuPhos Pd G3 (169 mr, 0,20 MMonp) u 2-gunukiorexkcuidocduno-2',6'-nunzonponokcu-1,1'-
Oougennn (94 mr, 0,20 Mmmonp) nOOaBISIH K 2-XJOP-9-(4-ruapoKcu-4-MeTHIILMKIOTeKCHIT)-7-
metun-7,9-nuruapo-8H-nypun-8-ony (300 mr, 1,01 MmMonp),  7-METHIXUHOINH-6-aMHHY
(240 mr, 1,52 mmonb) u Csy;CO; (988 mr, 3,03 mmonb) B 1,4-guokcane (5 mi). PeakunoHHYIO
cmech HarpeBanu npu 100°C B TedyeHme S U, 3areM HdaBaiM OXJAOUTBCS 1O K. T. U
HETMOCPENCTBEHHO OYHINaiu nocpencrsom fcc, rpaauent souposanus or 0 1o 32% MeCN B
Boze (¢ 0,1% FA), 3areM DOMONHUTENBPHO OYMIIAIM mocpencrsoM mnpenapatuBHoii HPLC c
nony4yenuem 14 (102 mr, 24%) B Bupe Oenoro Teepnoro BemectBa u 15 (36 mr, 9%) B BUIE
0eNoro TBepAOro BEIIECTRA.
[pumep 14: 'H AMP (400 MI'n, DMSO) 1,17 (3H, s), 1,37 - 1,56 (4H, m), 1,66 - 1,75 (2H, m),
2,52 (3H, s), 2,65 - 2,80 (2H, m), 3,32 (3H, s), 4,11 - 4,24 (2H, m), 7,39 (1H, dd), 7,83 (1H, s),
8,15 (1H, s), 8,31 (1H, dd), 8,38 (1H, s), 8,45 (1H, s), 8,71 (1H, dd); macca/3apso MH" 419.
Hpumep 15: 'H AMP (400 MI';, DMSO) 0,69 (3H, s), 1,35 - 1,48 (2H, m), 1,48 - 1,62 (4H, m),
2,18 - 2,34 (2H, m), 2,46 (3H, s), 3,31 (3H, s), 4,03 - 4,16 (1H, m), 4,31 (1H, s), 7,41 (1H, dd),
7,85 (1H, s), 8,08 (1H, s), 8,15 (2H, d), 8,68 (1H, s), 8,74 (1H, dd); macca/zapso MH" 419.
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IIpumep 16: 9-((15,4s)-4-ruapoxcu-4-MeTUILHKIOTeKCHI)-7-MeTHJ1-2-((7-MeTHJILHHHOJIUH-
6-nn1)amuHo)-7,9-nuruapo-8 H-nypuH-8-on
Hpumep 17: 9-((1r,4r)-4-ruapoxcu-4-Me THILHKIOTeKCH )-7-MeTHJI-2-((7-MeTHILHHHOIHH-

6-us)amuHo)-7,9-auruapo-8 H-nypun-8-on
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Kapbonar mnesuss (220 mr, 0,67 mmonp) poOaBmsmn Kk 2-x5op-9-((1s,4s)-4-rugpokcu-4-

METHJILUKJIOTEKCHIT)-7-MeT-7,9-nuruapo-8 H-nypun-8-ony (100 mr, 0,34 mmonb) u  7-
METHILUHHONMH-0-amMuHy (53,6 mr, 0,34 mmonb) B 1,4-muokcane (2 mu). J{oSaensim Brettphos
Pd G3 (15,3 mr, 0,02 MMonb) U peakUHMOHHYIO cMmech HarpeBanu npu 100°C B TeueHue 2 u.
JlobaBnsinm nomonHUTENbHBIE 5% KaTaiu3aTropa U peakMOHHYI0 cMech Harpesaiu npu 100°C B
Te4eHHe 2 4, 3aTeM AaBalld OXJAIUThCS A0 K. T. U KOHLEHTpHpoBanmu in vacuo. OCTaTok
pazbasisuin ¢ omombto DCM (3 mut), punbTpoBaivi 1 OYUINAIN MMOCPEACTBOM fcc, rpamueHT
smowuposanus ot 0 no 10% MeOH B DCM, ¢ nonyuenuem npumepa 16 (15 mr, 11%) B Buzae
CBETJIO-KOPUYHEBOTO TBepHoro Bemectsa u npumepa 17 (25 mr, 18%) B Bume OexeBoro
TBEPJIOTO BEIIECTBA.

Mpumep 16: 'H SIMP (400 MI', DMSO) 1,19 (3H, s), 1,50 (4H, q), 1,73 (2H, d), 2,64 (3H, s),
2,76 (2H, q), 3,36 (3H, s), 4,21 (2H, s), 8,15 (1H, d), 8,22 (1H, s), 8,27 (1H, s), 8,47 (1H, s), 8,72
(1H, s), 9,10 (1H, d); macca/3apso MH" 420.

Mpumep 17: 'H AIMP (400 MI'y, DMSO) 0,85 (3H, s), 1,42 - 1,54 (2H, m), 1,57 - 1,69 (4H, m),
2,27 -2,4 (2H, m), 2,57 - 2,64 (3H, m), 3,35 (3H, s), 4,17 (1H, dq), 4,34 (1H, s), 7,92 (1H, dd),
8,25 (2H, d), 8,33 (1H, s), 8,79 (1H, s), 9,15 (1H, d); macca/zapso MH" 420.

Ipumep 18: 9-((1r,4r)-4-rugpoxcu-4-MmeTHJILHKJIOreKcHI)-7-MmeTuj-2-((7-
MEeTHJIXHHOKCAJIMH-6-U1)aMIH0)-7,9-nuruapo-8 H-nypun-8-on
IIpumep 19: 9-((1s,45)-4-ruagpokcu-4-MeTHILHKJIOreKcuI)-7-meTui-2-((7-

MEeTHJIXHHOKCAJIMH-6-u1)aMIH0)-7,9-nuruapo-8 H-nypun-8-on
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Kapbonar wuesuss (220 mr, 0,67 mmonb) poGaBmsmn k- 2-x5op-9-((17,4r)-4-runpokcu-4-
METHJILUKJIOTEKCHI)-7-MeTi-7,9-nuruapo-8 H-nypun-8-ony (100 mr, 0,34 mmonb) u  7-
METHIIXUHOKCATUH-0-amuHy (53,6 mr, 0,34 mmoub) B 1,4-nuokcane (2 mi). PeakiiroHHy0 cMech
nerazupoBai u pobasnmsimm Brettphos Pd G3 (15,3 mr, 0,02 MmMonp). PeakunoHHyro cmech
Harpesanu nipu 100°C B Teuenue 2 4. [loGasmsnn gononHurensHble S Mo % Brettphos Pd G3
(15,3 mr, 0,02 MMONIb) U peakUOHHYK cMech HarpeBanmu npu 100°C B TeueHue 2 4, 3arem
JaBaid OXJAOUTBCSA IO K. T. M KOHLEHTPUpOBaU i1 vacuo. OCTaTok pa3daBisif ¢ MOMOIIBIO
MeOH (3 mu1), ¢unpTpoBaM W ovHImain nocpencTsoMm mnpenapatuBHoii HPLC. Yucteie
bpakuuu OOBEOMHSIIM M YaCTHYHO KOHIEHTPUPOBAIM i1l VACUO, a TIONyYEHHBIH OCaIOK
BB TIOCPEACTBOM (UIBTPALMK U CYLIMIIN i1 vacuo ¢ noiydeHueMm npumepa 18 (35 wr,
25%) B BuAae xenToro Teepaoro BemecTBa W npumepa 19 (55 mr, 39%) B Bume OexeBoro
TBEPJIOTO BEIIECTBA.

Hpuwmep 18: 'H SAMP (400 MI'u, DMSO) 0,82 (3H, s), 1,4 - 1,51 (2H, m), 1,59 (4H, t), 2,22 - 2,4
(2H, m), 2,54 (3H, s), 3,34 (3H, s), 4,14 (1H, ddt), 4,30 (1H, s), 7,88 - 7,95 (1H, m), 8,21 (1H, s),
8,41 (1H, s), 8,71 (1H, s), 8,75 (1H, d), 8,79 (1H, d); macca/3aps0 MH" 420.

[pumep 19: 'H SMP (400 MI'y, DMSO) 1,16 (3H, s), 1,38 - 1,55 (4H, m), 1,68 (2H, d), 2,57
(3H, s), 2,66 - 2,78 (2H, m), 3,33 (3H, s), 4,10 (1H, s), 4,20 (1H, td), 7,89 (1H, s), 8,19 (1H, s),
8,50 (1H, s), 8,69 - 8,74 (2H, m), 8,78 (1H, d); macca/3apso MH" 420.

IIpumep 20: 9-((1s,45)-4-ruapoKcu-1-MeTHINHMKIOTeKCHJT)-7-MeTHa-2-((7-
MEeTHJIXHHOKCAJIMH-6-u1)aMiH0)-7,9-nuruapo-8 H-nypun-8-on

OH
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RuPhos Pd G3 (14,1 mr, 0,02 mmonp) pobGaBmsmun K 2-xyop-9-((1s,4s)-4-rugpokcu-1-
METHJILMKIIOTEKCHI)-7-MeTHI-7,9-nuruapo-8 H-nypun-8-ony (50 wmr, 0,17 mmonb), 7-
METWIXHHOKCATNH-0-amuHy (26,8 mr, 0,17 mmonb), Cs;COs (453 mr, 1,39 mmonb) u RuPhos
(15,7 mr, 0,03 mmonb) B 1,4-muokcane (2 mu). PeakunoHHyro cmech HarpeBanu npu 100°C B
TedueHne 164, 3areM KOHLEHTpHpoBanmu in vacuo. OCTAaTOK oOdMINANIM TocpencrsoMm fcc,
rpaauent smouposanus oT 0 no 50% MeCN B Boze, ¢ MOJyueHUEM YKa3aHHOTO B 3aroJIOBKe
coenuHenus (45 mr, 64%) B BHIE KEJNTOrO TBEPAOIrO BELIECTBA, 'H amp (400 MTI'y, DMSO)
1,44 - 1,56 (SH, m), 1,56 - 1,66 (2H, m), 1,99 - 2,11 (2H, m), 2,57 (3H, s), 2,90 - 2,95 (2H, m),
3,30 (3H, s), 3,62 - 3,68 (1H, m), 4,47 (1H, s), 7,89 (1H, s), 8,22 (1H, s), 8,51 (1H, s), 8,56 (1H,
s), 8,73 (1H, d), 8,79 (1H, d); macca/zapso MH™ 420.

Hpumep 21: (5)-7-meTHia-2-((7-MeTHIIUHHOJIUH-6-11)aMHHO)-9-(TeTparuapodypan-3-ui)-
7,9-aurnapo-8 H-nypun-8-on
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RuPhos Pd G3 (263 mr, 0,31 MMonb) u 2-gunukiorexcundocduno-2',6'-nunzonponokcu-1,1'-
ougenun (147 mr, 0,31 Mmonp) nobasnsu K 2-xynop-7-meTiin-9-[(35)-rerparunpo-3-pypanun]-
7,9-nurunpo-8 H-nypun-8-ony (960 mr, 3,77 MMOJIb), 7-METHILUUHHONUH-6-amuHy (500 wmr,
3,14 mmonb) u Cs,CO; (3,071, 9,42 mmonb) B 1,4-muokcane (15 mur). PeakumonHyrO cMech
Harpesanu rpu 100°C B Teuenue 16 4, 3aTeM naBaiu OXJIAAUTHCS O K. T. U HEMOCPEACTBEHHO
ounmaiu mocpeactsoMm fcc, rpamuent smoupoanus or 0 mo 40% MeCN B Bome, 3aTem
JOTIOJHUTEIPHO ouuianu nocpeacrsoM mnpenaparusHoii HPLC ¢ monyueHueM yka3aHHOTO B
3aronoBke coenuHeHusi (847 mr, 72%) B BHIE CBETJO-KENTOTO TBEPAOrO BEIIECTBA; 'H AamPp
(300 MI'u, DMSO) 2,27 - 2,35 (1H, m), 2,36 - 2,48 (1H, m), 2,62 (3H, s), 3,35 (3H, s), 3,74 -

3,88 (1H, m), 3,92 - 4,19 (3H, m), 4,97 - 5,15 (1H, m), 7,94 (1H, d), 8,22 (1H, s), 8,27 (1H, s),
8,63 (1H, s), 8,67 (1H, s), 9,13 (1H, d); macca/zapsn MH™ 378.

Dopma A
Koneunsrii MIPOAYKT, (8)-7-mernn-2-((7-MeTUNUHHOINH-0-HJT)aMHUHO )-9-
(rerparunpodypan-3-un)-7,9-guruapo-8H-nypun-8-ox, ananusuposanu nocpencrsoM XRPD u

DSC wu oOnapyxunu, uyro oH sBisgercs kpucramanueckuM. C momoupto XRPD ob6pasua
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MarepHuaia NoJay4duiu audpaxrorpammy, rnokasaHHyr Ha ¢urype 3. @opma A (S)-7-meTmn-2-
((7-meTunuuHHONMMH-6-11)aMUHO)-9-(TeTparuapodypan-3-un)-7,9-nurunpo-8H-mypuH-8-oHa

XapakTepU3yeTCsl O MEHbIEeH Mepe OAHUM MUKOM MpU 3HaueHUu 260, cocTapisitoimeM 9,7° unu
12,9°, xak usmepeno ¢ npumenennem CuKo-m3nyuenus. Jlecstb HaubOonee BbIpaXKEHHBIX MHKOB

XRPD nokazausl B Tabiule A.

Tabmuua A. Hecsate Haubosiee BbIpakeHHbIX MUKOB XRPD mnst dopmer A (S)-7-mermn-2-((7-

METWILMHHOJUH-0-11)aMuH0)-9-(terparuapodvpan-3-min)-7.9-nurunpo-8H-nypun-8-oxa

VYroa 2-tera | UHTEeHCHBHOCTb,
(20) %
9,7 100,0
12,9 14,7
17,9 11,9
12,5 11,0
21,0 11,0
17,6 10,9
19,4 10,4
26,4 6,5
26,0 5,5
15,8 5,1

r7ie 3HaUY€HHs 2-TeTa COCTABJISIIOT +/- 0,2°.

Mpumep 22: (5)-7-meTri-2-((7-MeTHIXHHOKCAJIMH-6-1J1)aMUHO)-9-(TeTparuapodypan-3-
ui)-7,9-guruapo-8H-nypun-8-on
o)
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RuPhos Pd G3 (32,8 mr, 0,04 mmonp) u 2-murmkiorexcuidocduno-2',6'-nunzonponokcu-1,1'-
oudennn (18,3 mr, 0,04 Mmonb) nobasmsnn k 2-xyop-7-metui-9-[(3.S5)-rerparunpo-3-pypannn]-
7,9-nurunpo-8H-nypun-8-ony (100 mr, 0,39 MMonb), 7-MeTHIXHHOKCANUH-6-aMuHy (68,8 wmr,

0,43 mmonp) u Cs,CO; (384 mr, 1,18 mmonb) B 1,4-nuokcane (2 mu). PeakumoHHyI cMech
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HarpeBasiu nipu 100°C B TeueHue 16 u. PeakunOHHON CMecH JaBajiu OXJIAAUTBCA A0 K. T. U
HENOCPENCTBEHHO OYHINaiu nocpenctsoMm fcc, rpanuent smouposanusi ot 0 1o 70% MeCN B
BOZIE, 3aT€M JAOMNOJHUTENbHO ouniianu mnocpenctsom npenapatusHoii HPLC ¢ monydyenuem
YKa3aHHOTO B 3aroyioBke coenuHeHus (44 mr, 30%) B BUZE KEATOrO TBEPAOIO BELIECTBA; 'H
SAMP (300 MI'u, DMSO) 2,18 - 2,32 (1H, m), 2,51 - 2,62 (4H, m), 3,35 (3H, s), 3,76 - 3,84 (1H,
m), 3,88 (1H, dd), 3,97 (1H, t), 4,11 (1H, q), 4,92 - 5,05 (1H, m), 7,91 (1H, d), 8,24 (1H, s), 8,58
(1H, s), 8,66 (1H, s), 8,74 (1H, d), 8,80 (1H, d); macca/3apsina MH" 378.

Hpumep 23: (R)-7-meTna-2-((7-Me THILHHHOJIUH-6-UJT)aMHHO)-9-(TeTparuapodypan-3-ui)-
7,9-aurnapo-8 H-nypun-8-on
O
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RuPhos Pd G3 (26,3 mr, 0,03 mMonp) u 2-murmkiorekcuidocduno-2',6'-nunzonponokcu-1,1'-
oudennn (14,7 mr, 0,03 mmonp) nobassiu K 2-xyop-7-metun-9-[(3R)-rerparunpo-3-pypanui]-
7,9-nurunpo-8H-nypun-8-ony (96 mr, 0,38 MMOnb), 7-MEeTWILMHHOIMH-6-amuHy (50 M,
0,31 mmoub) u CsCO3; (205 mr, 0,63 mmonb) B 1,4-nmuokcane (1,5 mi). PeakumonHyro cmech
HarpeBaiu npu 100°C B Teuenue 16 4. PeakuMOHHON CMeCH NaBajil OXJIAJAUTHCA NIO K. T. U
HETOCPENCTBEHHO OYMIIAIK rocpenctBoM fcc, rpaguent smouposanus ot 0 1o 40% MeCN B
BOZIe, 3aT€M JIOMOJIHUTENBHO OYHINamu mnocpenctsoMm mnpenapatuBHoit HPLC ¢ monyuenuem
YKa3aHHOTO B 3arojioBke coenuHeHus (60 mr, 51%) B Bume po30BOr0 TBEPAOrO BELIECTBA, 'H
SAMP (400 MI'u, DMSO) 2,21 - 2,35 (1H, m), 2,38 - 2,51 (1H, m), 2,64 (3H, d), 3,37 (3H, s),
3,76 - 3,86 (1H, m), 3,99 - 4,15 (3H, m), 5,02 - 5,14 (1H, m), 7,96 (1H, d), 8,24 (1H, s), 8,30
(1H, s), 8,69 (2H, d), 9,15 (1H, d); macca/3apso MH™ 378.

IIpumep 24: (R)-7-meTnn-2-((7-MeTHIXMHOKCAJINH-6-1J1)aMUHO)-9-(TeTparuapodypan-3-

ui)-7,9-guruapo-8 H-nypun-8-on
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RuPhos Pd G3 (32,8 mr, 0,04 mmonp) u 2-munmkiorexkcundocduno-2',6'-nunzonponokcu-1,1'-
oudennn (18,32 mr, 0,04 mmonb) pobaenmsim K - 2-xyop-7-metui-9-[(3R)-Terparuapo-3-
bypanmn]-7,9-muruapo-8 H-nypun-8-ony (100 mr, 0,39 MMOJIb), 7-METHIXUHOKCATHMH-6-aMUHY
(68,8 mr, 0,43 mmonb) u Cs,CO; (256 mr, 0,79 mmonb) B 1,4-nuokcane (3 mi). PeakunoHHYFO
cMmech HarpeBanu npu 100°C B Teuenue 3 4. PeakIMOHHON CMeCH aBalid OXJIAJAUTHCS 10 K. T. U
HETIOCPEACTBEHHO OYMIIany nocpencrsoM fcc, rpaguent smouposanus 0-34% MeCN B Boge,
3aTeM JIONMOJHUTENbHO OuHInaiu nocpeactsoM mnpenapatusHoii HPLC ¢ nonyueHuem
YKa3aHHOTO B 3arojioBke coenmuennsi (71 mr, 48%) B Buje Genoro TBeporo Bemecrsa;, 'H SIMP
(400 MI'u, DMSO) 2,14 - 2,33 (1H, m), 2,50 - 2,62 (4H, m), 3,33 (3H, s), 3,72 - 4,02 (3H, m),
4,03 - 4,17 (1H, m), 4,89 - 5,05 (1H, m), 7,89 (1H, d), 8,23 (1H, s), 8,57 (1H, s), 8,64 (1H, s),
8,72 (1H, d), 8,78 (1H, d); macca/zapso MH™ 378.

IIpumep 25: (R)-7-meTna-2-((7-MeTHILHMHHOJIHH-6-HI)aMHHO)-9-(TeTparuapo-2H-nupan-3-
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Kapbonar mne3mss (243 mr, 0,74 mmonp)  pobaBnmsiim K 2-xJiop-7-meTrin-9-[(3R)-

ui)-7,9-nuruapo-8 H-nypun-8-on
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TeTparuaponupan-3-ui|nypua-8-ony (100 mr, 0,37 MMonb) H 7-METHIILUHHOJIUH-0-aMUHY
(59,2 mr, 0,37 mmonp) B 1,4-nuokcane (2 mut). PeakunoHHYI0 cMech Iera3upoBajd a30TOM MU
nobGassin Brettphos Pd G3 (16,9 mr, 0,02 mmonb). Peakunonnyto cMmech Harpesanu npu 100°C
B Teuenne 2 4. JloGaBmsuim momojHUTENbHBIE 5% Pd-katanm3atopa W peakHOHHYIO CMECh
nepeMemnsanu npu 100°C B teuenue 2 4. PeakliMOHHON cMecH AaBalld OXJAAUTHCA 70 K. T. U
KOHLEHTpUpoBaiu in vacuo. Ocratok pasdasisuin ¢ nmomoubsio DMF (3 min), ¢unbrpoBanu u
ounmmanu mnocpeactsoM mnpenapatuBHoii HPLC ¢ mnonydeHueM yKa3aHHOTO B 3arojiOBKe

coenunenns (30 mr, 21%) B BHme KOpHYHEBOro TBepmoro Bemecrtsa, 'H SIMP (400 MI,
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DMSO0) 1,70 (1H, d), 1,79 (1H, d), 1,97 (1H, d), 2,64 3H, s), 3,2 - 3,3 (2H, m), 3,36 H, s),

3,85 (2H, d), 3,99 (1H, t), 4,29 - 4.4 (1H, m), 7,92 (1H, d), 8,27 (2H, s), 8,52 (1H, s), 8,76 (1H,
s), 9,16 (1H, d); macca/zapso MH" 392.

IIpumep 26: (R)-7-meTn1-2-((7-MeTHIXHHOKCATHH-6-HJI)aMUHO)-9-(TeTparuapo-2H-nupan-
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3-nn)-7,9-nuruapo-8H-nypun-8-on
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Kapbonar mne3mst (243 mr, 0,74 mmonp)  gobasnmsiim Kk 2-xJiop-7-metun-9-[(3R)-
TeTparuaponupan-3-ui|nypua-8-ony (100 mr, 0,37 MMoONlb) M 7-METHIIXHHOKCAJIUH-0-aMUHY
(59,2 mr, 0,37 mmonp) B 1,4-nrokcane (2 mut). PeakunoHHYIO CMech Iera3upoBajd a30TOM U
nobGasisimu Brettphos Pd G3 (16,9 mr, 0,02 mmonb). Peakunonnyto cmech Harpesanu npu 100°C
B TeueHne 2 4. JloOaBmsum pomosnHuTENbHBIE S MoJ. % mpekartanusaropa Brettphos G3
(16,87 mr, 0,02 MMONIB) W peakIMOHHYIO cMech HarpeBanu npu 100°C B TeueHume 2 .
PeakimoHHON cMecH [daBaiy OXJAaAMTbCA 1O K. T. U KOHLEHTpUpoBanu in vacuo. OCTaTok
pazbasisutu ¢ nomotuisio DMF (3 mut), uibTpoBanu u ouuiaiy mocpeacTBOM MpenapaTUuBHON
HPLC. Yucteie dpakiuu oObeIUHSIIM ¥ YaCTUYHO KOHLIEHTPUPOBAIU M TOJYYEHHBIH OCAaTOK
BBIIEJSIM  TIOCPEACTBOM (PUJIBTPALMU W CYLIMJIU (M Vacuo ¢ TOJYYeHUEM YKa3aHHOTO B
3arosioBke coenunenus (50 mr, 34%); 'H saMmPp (400 MI'u, DMSO) 1,71 (2H, dt), 1,94 (1H, d),
2,59 (4H, s), 3,35 (3H, s), 3,41 (1H, td), 3,79 - 3,9 (2H, m), 4,05 (1H, t), 4,33 (1H, ddt), 7,91
(1H, s), 8,25 (1H, s), 8,65 (1H, s), 8,7 - 8,76 (2H, m), 8,79 (1H, d); macca/3aps0 MH" 392.

Hpumep 27: (5)-7-meTnia-2-((7-MeTHIIUHHOJIHUH-6-11)aMHHO)-9-(TeTparuapo-2 H-nupan-3-
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Kapbonar nesus (1,21 r, 3,72 mmonb) noGasnsin k 2-xyop-7-metui-9-[(35)-rerparunponupas-
3-mn|nypun-8-ony (500 mr, 1,86 MMonb) U 7-MEeTUILUHHONIMH-0-aMuHy (296 mr, 1,86 MMonb) B
1,4-nuokcane (12 mut). PeakimoHHYI0 CMeCh JAerasupoBasid a3oToM U noOasisuiu Brettphos Pd
G3 (84 mr, 0,09 mmonb). Peakumonnyro cmech HarpeBanu mnpu 100°C B TeueHue 24 u.
PeakiioHHY10 CcMech (UIBTPOBAIM B TOPSYEM COCTOSIHUM, 3aT€M TBEpPAOE BELIECTBO
npombiBau ¢ nomotibio DCM (10 mit). O0begMHEHHbIE OpraHMYECKHE CIOM KOHLIEHTPHUPOBAIIU
in vacuo. Tlony4eHHbI HEOYHMILIEHHBIH NPOAYKT OYHINAIM MOCPENCTBOM fcc, rpaaweHT
smouposanus or 0 no 5% MeOH B DCM, 3aTreM OOMOJIHUTENBHO OUYMIIAIU MOCPEICTBOM
npenaparusHoit HPLC. [Tony4yeHHOE TBEpIOE BELIECTBO NMEPEMEIINBAIHN HAa MPOTSHKEHUN HOYH B
MeCN, 3ateM QUIBTPOBAIH C MOJYYCHUEM YKAa3aHHOTO B 3aroyioBke coenuneHus (153 wmr, 21%)
B BHJIE CBETJIO-KOPHYHEBOrO TBEPAOro Bemectsa;, 'H SIMP (400 MI', DMSO) 1,63 - 1,83 (2H,
m), 1,97 (1H, d), 2,53 - 2,58 (1H, m), 2,64 (3H, s), 3,25 (1H, td), 3,35 3H, s), 3,82 - 3,9 (2H, m),
3,99 (1H, t), 4,34 (1H, ddt), 7,91 (1H, dd), 8,26 (2H, d), 8,52 (1H, s), 8,75 (1H, s), 9,15 (1H, d);
macca/zapsao MH™ 392.

Hpumep 28: (5)-7-meTnia-2-((7-MeTHIXHHOKCAJIMH-6-1J1)aMuHO)-9-(TeTparuapo-2H-nupan-

o

Kapbonar uesus (243 wmr, 0,74 mmoib) nobaBisuin K 2-xyop-7-metui-9-[(35)-reTparuaponupas-

3-n1)-7,9-nuruapo-8H-nypun-8-on
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3-un|nypun-8-ony (100 mr, 0,37 MMOJIb) U 7-METHIIXHUHOKCANTUH-6-aMuny (59,2 mr, 0,37 MMOJIb)
B 1,4-nnokcane (2 mun). PeakimoOHHYIO CMeCh AerasupoBajid a30ToM u aobasnsim Brettphos Pd
G3 (16,9 mr, 0,02 mmonb). Peakimonnyro cmech HarpeBanmu npu 100°C B TedyeHue 2 u.
Jobapnsim gononHUTENbHBIE 5 MOJ. % npekatanuszaropa Brettphos G3 (16,9 mr, 0,02 mmonb) u
peakunoHHyr0 cMech HarpeBanu npu 100°C B TeueHue 2 4. PeakunoHHOW cMecH naBaiiv
OXJIAIUTLCSL IO K. T. U KOHIEHTpupoBaimu in vacuo. Ocratok paszdaBisui ¢ momombo DMF
(3 mn), punpTpoBanyu u ounmany nocpeacrsom npenaparusHoit HPLC. O0bennaeHHbIe YnCThIE
(¢pakuuyu YaCTHYHO KOHLEHTPUPOBAIH il VACUO W TIONYyYE€HHOE TBEPAOE BELIECTBO BBIACIUIN
NoCpencTBOM (WIBTPALMK U CYIIMIH i1 VACHO C TIONyYE€HHEM YKa3aHHOIO B 3aroJIOBKe
coenunenns (65 Mr, 45%) B BH/IE CBETJIO-KOPUYHEBOr0 TBEpOro Bemectsa;, 'H SAMP (400 MI'i,

DMSO0) 1,70 (2H, dt), 1,93 (1H, d), 2,59 (4H, s), 3,35 (3H, s), 3,36 - 3,46 (1H, m), 3,8 - 3,9 (2H,
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m), 4,05 (1H, t), 4,33 (1H, ddd), 7,91 (1H, s), 8,25 (1H, s), 8,66 (1H, s), 8,71 - 8,75 (2H, m),
8,79 (1H, d); macca/3apso MH™ 392.

Ipumep 29: 7-meTna-2-((7-MeTHIIMMHHOJIHH-6-11)aMHHO)-9-(TeTparuapo-2H-nupaHn-4-
0o
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Kapbonar uesus (243 mr, 0,74 MMoib) 1o0aBIsIu K 2-XJ10p-7-MeTuiI-9-(Terparuapo-2H-nmpan-

ui)-7,9-nuruapo-8 H-nypun-8-on

4-un)-7,9-npurunpo-8H-nypun-8-ony (100 mr, 0,37 MMOIB) ® 7-METHILMHHOJIMH-6-aMUHY
(59,2 mr, 0,37 mmonp) B 1,4-nuokcane (2 mut). PeakunoHHYIO CMech Iera3upoBajd a30TOM U
nobGasisiu Brettphos Pd G3 (16,9 mr, 0,02 mmonb). Peakunonnyro cmech Harpesanu npu 100°C
B TeueHue 2 4. JloOapnsm momojHUTENbHBIE 5% KaTanu3aropa U PEaKIUOHHYID CMECh
Harpesanu npu 100°C B TeyeHue 2 4, 3aTeM AaBalu OXJAAUTHCS A0 K. T. U KOHLEHTPUPOBAIH i71
vacuo. Ocratok pazbaisiin ¢ momoinbio MeOH (3 mit), punbTpoBaiv U OUUIIAN TTOCPEACTBOM
npenaparusHoii HPLC, 3atem nocpenctsoMm pactupanus ¢ MeCN ¢ nojydyeHneM yKa3aHHOTO B
3aronoBke coenunenus (15 mr, 10%) B Bune 6€:xeBOro TBEPAOTO BELIECTBA, 'H SIMP (400 MI 1,
DMSO) 1,75 (2H, d), 2,58 - 2,71 (5H, m), 3,37 (3H, s), 3,49 (2H, t), 4,03 (2H, dd), 4,51 (1H,
ddd), 7,95 (1H, d), 8,25 (1H, s), 8,29 (1H, s), 8,70 (2H, d), 9,14 (1H, d); macca/zapsao MH" 392.

Hpumep 30: 7-meTni-2-((7-MmeTUIXUHOJUH-6-11)aMIHO)-9-(TeTparuapo-2H-nupan-4-un)-
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RuPhos Pd G3 (218 mr, 0,24 mmonb) pobaBmsi K 2-gunukiorekcuigochuno-2',6'-

7,9-aurnapo-8 H-nypun-8-ox

aumsonponokcu-1,1'-6udennny (112 mr, 0,24 mmonp), 7-MeTHIXHHONMUH-0-amuHy (380 wmr,
2,40 mmonb),  2-xJ0p-7-MeTHn-9-(Terparuapo-2H-nupan-4-un)-7,9-nuruapo-8 H-nmypuH-8-oHy
(645 mr, 2,40 mmonb) u CsyCOs3 (1,56 T, 4,80 Mmonb) B 1,4-nuokcane (4 mut). PeakunoHHyO

cmech Harpesaiu rpu 100°C B reuenue 16 4, 3aTeM gaBaiu OXJIAAUTHCS 10 K. T., GUIBTPOBAIH U
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TBepoe BemecTBO mpombiBasiu ¢ nomompro MeOH (10 miu). OOpennHeHHBIE OpraHUYECKHE
CJIOM KOHLEHTPUPOBAJIM 7 Vvacuo W Ouulanu nocpeacrsoMm mnpenapatusHoii HPLC c
MOJIyYeHHEM YKa3aHHOro B 3arojioBke coeawHenus (208 mr, 22%) B Buzme Oenoro TBEpAOTro
sernectsa; 'H SIMP (300 MI', DMSO) 1,64 - 1,76 (2H, m), 2,52 (3H, s), 2,54 - 2,71 (2H, m),
3,33 (3H, s), 3,44 (2H, dd), 3,92 - 4,04 (2H, m), 4,36 - 4,53 (1H, m), 7,41 (1H, dd), 7,84 (1H, s),
8,17 (1H, s), 8,19 (1H, d), 8,44 (1H, s), 8,55 (1H, s), 8,71 (1H, dd); macca/3aps0o MH" 391.

Hpumep 31: 7-meTni-2-((7-MeTHIXHHOKCAJIHH-6-U1)aMIHO)-9-(TeTparuapo-2H-nupan-4-
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Kapbonar nesus (1,81 r, 5,58 mmonp) nobasnsiam k 2-xy0p-7-MeTui-9-(terparuapo-2H-nupas-

ui)-7,9-guruapo-8 H-nypun-8-on

4\|N

4-un)-7,9-npurunpo-8H-nypun-8-ony (750 mr, 2,79 MMonb) U 7-METHIXHMHOKCAIUH-O-aMUHY
(444 wr, 2,79 mmons) B 1,4-nuokcane (2 min). lo6asnsamu Brettphos Pd G3 (127 wmr, 0,14 MmMonb)
U peakMOHHYI0 cMmech Harpesanu npu 100°C B Teuenue 2 4, 3aTeM AaBajiy OXJAJUTHCS 10 K. T.,
(GunbTpOBaNM U TBEPAOE BellecTBO NpombiBaiu ¢ mnomoibio DCM (10 min). OObenuHeHHbIE
OpraHM4ecKre CJIOM KOHLEHTPHPOBAIN i1 VAcHO W OUYWINAIUA TOCPEeacTBOM fcc, rpaaueHt
smouposanus ot 0 1o 10% MeOH B DCM, u pacrupanu ¢ MeCN ¢ noiy4deHHeM yka3aHHOTO B
3arosnioBke coemuHeHus (340 mr, 31%) B Bume OJIeHO->KENTOrO TBEPAOrO BEINECTBA, 'H sIMP
(400 MI', DMSO) 1,68 - 1,75 (2H, m), 2,54 - 2,63 (5H, m), 3,35 (3H, s), 3,43 (2H, t), 3,98 (2H,
dd), 4,46 (1H, ddt), 7,91 (1H, s), 8,22 (1H, s), 8,60 (1H, s), 8,65 (1H, s), 8,74 (1H, d), 8,79 (1H,
d); macca/sapso MH' 392,

Hpumep 32: 7-meTni-2-((7-MeTUJIXHHA3Z0JIHH-6-1T)aMIHO0)-9-(TeTparuapo-2H-nupan-4-
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ui)-7,9-guruapo-8 H-nypun-8-on
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RuPhos Pd G3 (9,2 mr, 11,0 MkMoJb) no6aBisiim K 2-xj10p-7-MeTHI-9-(TeTparuapo-2H-nupas-
4-un)-7,9-purunpo-8H-nypun-8-ony (59,1 mr, 0,22 MMONb), 7-METUIXWHA30JIUH-O-aMUHY
(35 mr, 0,22 mmonb), RuPhos (10,3 mr, 0,02 mmonb) u Cs;CO; (215 mr, 0,66 mmoib) B 1,4-
nuokcane (1 m). Peakimonnyro cmech HarpeBanu npu 100°C B Teuenue 16 4, 3areMm naBaiu
OXJIAAUTBCA 1O K. T. U KOHIEHTPUPOBAJIM in vacuo. IlonydyeHHBII HEOUUINEHHBIH MPORYKT
ouninanu nocpeactsom fcc, rpaguent smoupoanus ot 0 1o 40% MeCN B Boxe B KauecTBe
smoeHTa ¢ 0,1% NH4HCOs, 3aTeM DOMOJIHUTENBPHO OYHUINAIU MOCPEICTBOM IpernapaTHBHON
HPLC ¢ mony4yeHweMm yka3aHHOTO B 3arojioBke coeamHeHusi (16 mr, 19%) B Bume Oenoro
tBeproro Bemectsa; 'H AMP (400 MI'y, DMSO) 1,68 - 1,77 (2H, m), 2,54 - 2,70 (5H, m), 3,35
(3H, s), 3,41 - 3,52 (2H, m), 3,96 - 4,05 (2H, m), 4,41 - 4,54 (1H, m), 7,87 (1H, s), 8,23 (1H, s),
8,67 (1H, s), 8,73 (1H, s), 9,12 (1H, s), 9,40 (1H, s); macca/3apso MH" 392.

Ipumep 33: 2-((2,7-AUMeTHIXHHOKCATHH-6-UJT)aMHHO)-7-MeTHI-9-(TeTparuapo-2H-
nupan-4-uia)-7,9-aurnapo-8 H-nypun-8-ox
IIpumep 34: 2-((3,7-AMMeTHIXHHOKCAJTHH-6-UJT)aMHHO)-7-MeTHI-9-(TeTparuapo-2H-

nupan-4-uia)-7,9-gurnapo-8 H-nypun-8-ox
WEISGIENS,
/Nl)\ /NL)\ J\

Kapbonar wnesus (1,21 mr, 3,72 mmonb) moGaBmsiin K 2-XJjop-7-meTun-9-(terparuapo-2H-
nupaH-4-un)-7,9-nuruapo-8 H-nypun-8-ony (500 wr, 1,86 MmoI1B), cMecH 2,7-
OUMETHIIXMHOKCATUH-0-amuHa (258 mr, 1,49 mmonb) u  3,7-IMMETUIIX MFHOKCAJIMH-6-aMUHA
(64,5 mr, 0,37 mmomb) B 1,4-muokcane (10 mum). [obGasmsmu Brettphos Pd G3 (84 wr,
0,09 Mmmonb) M peakuuMoHHYO cmech HarpeBain npu 100°C B Tewenme 1 9. Jlobamisuu
IOTIONHUTENbHBIE S Mos. %  mpekarammsaropa Brettphos G3 (84 mr, 0,09 mmonbs) wu
PEAKIMOHHYID CMeCh IEpPEeMEIINBAM B TEUEHHE |49 3aTeM [aBajid OXJAAUTBCA OO K. T,
bunpTpoOBANM W TBEpAOE BeweCTBO MpombiBaau ¢ momoupsto DCM (10 mn). O6bennHeHHBIH
(UIbTpPaT KOHLUEHTPUPOBAIH i1 VACUO W HEOYHINEHHBIH MPOAYKT OYMINAIN MOCPENCTBOM fcc,
rpaaueHt smouposanus ot 0 1o 10% MeOH B DCM, 3atem nocpenctsom pactupanus ¢ EtOAc
C MOJIyYE€HHEM CMECH YKa3aHHBIX B 3aroJIOBKE COeNMHEHHH. M30Mepsl pasnernsiuim mocpeacTsoM
SFC ¢ nonyuenunem 33 (125 mr, 17%) B BUIe TBepAOTo BeIeCTBA KPeMOBOTo 1BeTa U 34 (25 mr,

3%) B BHIIE TBEPAOTO BELIECTBA KPEMOBOTO LIBETA.
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Hpumep 33: 'H AMP (400 MI', DMSO) 1,66 - 1,74 (2H, m), 2,53 - 2,62 (5H, m), 2,66 (3H, s),
3,34 (3H, s), 3,42 (2H, t), 3,97 (2H, dd), 4,45 (1H, tt), 7,76 - 7,82 (1H, m), 8,18 (1H, s), 8,48
(1H, s), 8,60 (1H, s), 8,70 (1H, s); macca/zapso MH' 406.

Hpumep 34: 'H AMP (400 MI'y, DMSO) 1,71 (2H, d), 2,53 - 2,63 (5H, m), 2,65 (3H, s), 3,35
(3H, s), 3,43 (2H, t), 3,98 (2H, dd), 4,46 (1H, ddd), 7,84 (1H, s), 8,20 (1H, s), 8,51 (1H, s), 8,60
(1H, s), 8,64 (1H, s); macca/zapsao MH' 406.

IIpumep 35: 9-(1,1-auoxcuaorerparuapo-2H-rnonupan-4-un)-7-metun-2-((7-

MEeTHJIXHUHOJIHH-6-11)aMuH0)-7,9-nuruapo-8 H-nypun-8-on

RuPhos Pd G3 (26,4 mr, 0,03 mmonb) noGaBimsun k 2-x50p-9-(1, 1-nuokcunorerparunpo-2H-
THONMpaH-4-uin)-7-meTun-7,9-quruapo-8 H-nypun-8-ony (100 wr, 0,32 MMob), 7-
MeTWIXUHOJMUH-0-amuHy (59,9 mr, 0,38 mmoinb), RuPhos (14,7 mr, 0,03 mmonb) u Cs,COs;
(309 mr, 0,95 mmonp) B 1,4-nuokcane (2 mut). Peakuuonnyro cmech Harpesanu mpu 100°C B
TedeHue 16 4. Peakumro oxmaxnmaaum A0 K. T. U CMECh OUHMINAIM C MOMOIIBI (Jier-
xpomatorpaduu ¢ ¢rem-kononkoit C18, rpanuent smounposanus ot 0 1o 50% MeCN B Boze,
3aTeM JIOTIOJHUTENIbHO OYHInain mnocpencrsoM mnpenapatuBHoii HPLC ¢ monyueHuem
YKa3aHHOTO B 3arojIoBKe coenuuenns (42 mr, 30%) B Bue Genoro TBepaoro semecrsa;, 'H SIMP
(400 MI'u, DMSO) 2,14 (2H, d), 2,52 (3H, s), 3,00 (2H, q), 3,17 (2H, d), 3,34 (3H, s), 3,42 -
3,55 (2H, m), 4,60 - 4,73 (1H, m), 7,39 (1H, dd), 7,85 (1H, s), 8,20 (1H, s), 8,30 - 8,33 (1H, m),
8,34 (1H, s), 8,46 (1H, s), 8,72 (1H, dd); macca/3apso, MH" 439.

IIpumep 36: 7-mernna-2-((7-MeTHIXMHOJIUH-6-IJ)aMHHO)-9-(0KceTaH-3-Ua)-7,9-qurnapo-

8H-nypun-8-on
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Kapbonar nesus (271 mr, 0,83 mmonb) noGaBmisanu K 2-xjop-7-MeTui-9-(okceraH-3-mui)-7,9-
auruapo-8H-nypun-8-ony (100 mr, 0,42 MMonb) U 7-METHIXUHOJMUH-6-aMuHY (65,7 mr,
0,42 mmonb) B 1,4-nuokcane (2 mi). PeakiMoHHYI0 CMeCh AerasupoBaji a30TOM M J100aBIsLIN
Brettphos Pd G3 (18,8 mr, 0,02 mmounb). Peakumonnyro cmech Harpesaiu npu 100°C B TedeHue
1 4. JToGaBnsuin nonosnHuTenbHble 5% Pd-kaTammsaropa u peakMOHHYIO CMECh MepeMeLIBaIH
B Teuenue | 4 mpu 100°C. J{oGaBnsian HOMOTHUTENbHBIE 2 SKBUBAJIeHTa KapOoHaTa 1e3ust u 5%
Pd-xatanuzatopa u peakuuoHHYKO cMech HarpeBanu mpu 100°C B Teuenue 18 4, 3arem naBanu
OXJIAMUTBCS A0 K. T. U KOHIEHTpupoBaiu in vacuo. Ocratok pa3basimsuiu ¢ nomompsio DCM
(3 M), punpTpOBANM U OUYHUINANN MTOCPENCTBOM fcc, rpaguent smouposanus ot 0 no 8% MeOH
B DCM, ¢ mosnydeHueM yKa3aHHOTO B 3aroyioBke coempuHenws (15 mr, 10%) B BHIe Tps3HO-
0eNoro TBepAOro BEIIeCTBA; 'H saMmPp (400 MI'uy, DMSO) 2,52 (3H, d), 3,33 (3H, s), 4,83 (2H,
dd), 5,36 (2H, t), 5,49 (1H, qn), 7,39 (1H, dd), 7,84 (1H, s), 8,17 (1H, d), 8,21 (1H, s), 8,51 (1H,
s), 8,57 (1H, s), 8,71 (1H, dd); macca/zapso MH" 363.

Hpumep 37: 7-meTni-2-((7-MeTHIXHHOJIMH-6-UT)aMHIHO)-9-(nunepuauH-4-uma)-7,9-
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4 M HCI B 1,4-nuokcane (0,23 mu, 0,92 mmonb) nobasisuin k mpem-0yTun-4-(7-metun-2-((7-

auruapo-8H-nypun-8-on

METHIIX UHOJIMH-6-1JT)aMHHO )-8-0Kc0-7,8-quruapo-9H-nypun-9-un)nunepuans- 1 -kapookcunary
(90 mr, 0,18 Mmmosp) B MeTanose (1 MJT) MPHU K. T. U PEAKIIUOHHYIO CMECh MEPEeMEIINBAIN MPH
K. T. B TeueHHe | 4. PacTBOpUTENDb yIAJSUN 71 VACHO W OCTATOK 3arpy»Kajid Ha S T KOJIOHKY JJIst
SCX, mpombiBas ¢ mnomombio MeOH, 3arem smroupys ¢ momombro 1 H. NH;/MeOH.
PactBopurens ypanmsum in vacuo, u nobasnsmn MeCN (2 mit), 1 KOHLIEHTPUPOBAIH i1l VACUO C
MOJIyYEHHEM YKa3aHHOTO B 3arojioBke coenuHeHus (62 mr, 87%) B BUAE KENTOrO TBEPIOTO
semectsa, 'H SIMP (400 MI'y, DMSO) 1,71 (2H, d), 2,45 (2H, dt), 2,53 (3H, s), 2,61 (2H, 1),
3,10 (2H, d), 3,33 (3H, s), 4,27 (1H, ddd), 7,40 (1H, dd), 7,85 (1H, s), 8,16 (1H, s), 8,27 (1H, d),
8,47 (2H, d), 8,72 (1H, dd); macca/3apso MH" 390.

Hpumep 38: 9-((35,4R)-3-propnunepuann-4-ui)-7-meTua-2-((7-MeTHIXHHOJIHH-6-

WJI)aMHHO0)-7,9-quruapo-8 H-nypuH-8-on
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4 M HCI B 1,4-nuokcane (1,00 mi, 4,00 Mmosib) nobasisum k mpem-0ytui-(3.5,4R)-3-prop-4-

(7-metnn-2-((7-MeTHIXHHOIUH-0-1J1)aMUHO)-8-0KCO-7, 8-muruapo-9 H-my puH-9-1 ) TunepuanH-
1-kapbokcunaty (85 mr, 0,17 mmonip) B MeraHosie (3 MJI) MPU K. T. U PEAKLUHOHHYIO CMECh
nepeMenInBaid Mpu K. T. B Te4eHue | 4, 3aTeM KOHIeHTpupoBaiu in vacuo. Jlobasnsmu 1 M
ammuaka B meraHoide (1,5 mi) u Boay (1 Mi) U TONyYEeHHOE TBEPIOE BEIIECTBO BBIIEISIIH
MOCPENCTBOM (DHIIBTPALIMH C TIOJyYEHUEM YKA3aHHOTO B 3arojiopke coenunenus (50 mr, 73%) B
BUJe OeJoro TBepAOro BEIIECTBA, 'H sMmP (400 MI'uy, DMSO) 1,77 (1H, d), 2,06 (1H, s), 2,52
(3H, s), 2,62 (1H, d), 2,82 (1H, dd), 3,04 (1H, d), 3,20 (2H, d), 3,36 (3H, s), 4,35 - 4,5 (1H, m),
4,73 (1H, d), 7,40 (1H, dd), 7,84 (1H, s), 8,20 (2H, s), 8,47 (2H, d), 8,72 (1H, dd); macca’zaps0
MH" 408.

IIpumep 39: 9-((1s,45)-4-aMuHO0-4-MeTHILHUKJIOTeKCHI)-7-MeTHJI-2-((7-MeTHJIXUHOJIH H-6-
WJI)aMHHO0)-7,9-qauruapo-8 H-nypuH-8-on
IIpumep 40: 9-((17,4r)-4-aMmuHO0-4-MeTHILHKJIOTeKCHI)-7-MeTHJI-2-((7-MeTHJIXUHOJIH H-6-

WJ1)aMHUHO)-7,9-auruapo-8 H-nypun-8-on

..NH2 : NH2

M? m 7

IIpexaramzarop 3-ro nokonenus RuPhos (84 mr, 0,10 mmosns) u RuPhos (47,1 mr, 0,10 MMob)
nobassiu K mpem-0ytun-(4-(2-xnop-7-metun-8-okco-7,8-nurunpo-9H-mypun-9-mn)-1-
metuaukiorekcmny) (400 mr, 1,01 MMonb), 7-MeTHIXHHONNH-6-amMuny (240 mr, 1,52 MmMone) u
Cs,CO;5 (988 wr, 3,03 mmonb) B 1,4-arokcane (5 mir). PeakunoHHYI0 CMech IepeMeLTuBaIu pu
100°C B Teuenue 16 4, 3aTem naBajid OXJIAAUTHCA 0 K. T. U KOHLIEHTPUPOBAJIU i1 VACUO C
nojyuenuem mpem-oytun-(1-merun-4-(7-merun-2-((7-MeTHIX THOJIMH-0- 1T )aMUHO))-8-0Kc0-7,8-

IUruApo-9H-nypuH-9-min)UKIOrekcuiI)kapoaMara B BUAAE JKENTOH CMOJIbL, KOTOPYIO IPUMEHSIIH
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6e3 nononuutenpHOl ounctku. 4 M HCI B 1,4-anokcane (10 mi, 40 mmonb) nobasisim no
KaIlJIsIM B HEOYMILEHHYIO CMECh U PEAKLIMOHHYIO CMECh NEPEMELINBAJIN NIPH K. T. B Te4eHHe 3 4,
3aTeM HETOCPENCTBEHHO OYHIIANHN C MTOMOIIBIO (hiem-xpomarorpaduu ¢ ¢uem-kononkon C18,
rpaaueHT smouposanus ot 0 1o 70% MeCN B Boze, 3aTeM AONOJHUTEIBHO OUUIIAIIH
nocpenctsoM npenaparusaoit HPLC ¢ nonyuennem npumepa 39 (48 mr, 11%) B Bune 6enoro
TBepIoro BeuiecTsa u npumepa 40 (46 mr, 11%) B BUIE KeNTOrO TBEPAOTO BELIECTBA.

Hpumep 39: 'H SIMP (300 MI', DMSO) 1,03 (3H, s), 1,32 - 1,59 (6H, m), 2,49 (4H, s), 2,51 -
2,59 (1H, m), 3,32 (3H, s), 4,02 - 4,19 (1H, m), 7,40 (1H, dd), 7,84 (1H, s), 8,14 (1H, s), 8,19
(1H, d), 8,23 (1H, s), 8,60 (1H, s), 8,73 (1H, dd); macca/3apso MH™ 418.

[pumep 40: 'H AMP (300 MI', DMSO) 0,61 (3H, s), 1,20 - 1,39 (2H, m), 1,39 - 1,59 (4H, m),
2,18 - 2,39 (2H, m), 2,46 (3H, s), 3,31 (3H, s), 3,98 - 4,16 (1H, m), 7,40 (1H, dd), 7,84 (1H, s),
8,08 (1H, s), 8,15 (2H, d), 8,67 (1H, s), 8,74 (1H, dd); macca/3apso MH" 418.

Ipumep 41: (R)-7-meTun-9-(1-mernmnuppoauaut-3-un)-2-((7-meTHJIXHHOJIHH-6-
S
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Tpuaueroxcuboprunpun Hatpus (138 mr, 0,65 MMonb) noGasmsuin k 7-meTwi-2-[(7-mMeTuin-6-

WI1)aMHHO0)-7,9-quruapo-8 H-nypuH-8-on

XUHOJAIT)aMUHO |-9-[ (3 R)-nuppoiauauH-3-ui | nypuH-8-0Hy (122 wr, 0,32 mMmonb),
dopmanbaeruny (37% soxs. pacteop) (0,048 mi, 0,65 mmonb) u ykcycHou kucnore (0,074 mu,
1,30 mmob) B DCM (1 Mi1) pH K. T. ¥ pEAKLIMOHHYIO CMECh NMEPEMEIIMBAIIH MPH K. T. B TCYCHUE
24 4, 3aTeM KOHUEHTpHUpOBanu in vacuo. OCTaTOK OYHUINAINA TOCPEIACTBOM TpernapaTUBHON
HPLC ¢ mony4yeHweM yka3aHHOTO B 3arojioBke coeamHeHust (32 mr, 25%) B Bume Oemoro
TBeproro Bemectsa; 'H SIMP (400 MI'y, DMSO) 2,07 - 2,18 (4H, m), 2,27 (1H, ddd), 2,41 (1H,
q), 2,48 (3H, s), 2,59 - 2,7 (2H, m), 2,90 (1H, t), 3,32 (3H, s), 4,85 (1H, dtd), 7,41 (1H, dd), 7,86
(1H, s), 8,15 (1H, s), 8,17 - 8,22 (2H, m), 8,58 (1H, s), 8,74 (1H, dd);, macca’zapso [M-H] 388.

Hpumep 42: (5)-7-meTnia-9-(1-MmeTHANUPPOTHANH-3-1T)-2-((7-Me THIXHUHOJTHH-6-

WJI)aMHHO0)-7,9-qauruapo-8 H-nypuH-8-on
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Tpuauetokcubopruapun Hatpus (51,5 mr, 0,24 mMoinb) mobaBysiiu Kk cMecu (opmanbaeruaa
(37% pactBop B BOme, 19,7wmr, 0,24 mmonb) u HCl-comu 7-merun-2-[(7-meTun-6-
XUHOIWIT)aMUHO |-9-[ (3.S)-mupponuaus-3-ui|nypun-8-ona (50 mr, 0,12 mmons) B MeOH npu
K. T. PeaknuoHHyI cMmech mepeMemmBaid mnpud K. T. B TedeHue 30 muH. JloOaBisum
IOTIONIHUTEbHbIE 2 3KB. Tpuauerokcuboprunpuna Hatpus (51,5 mr, 0,24 mmone) U
PEAKIMOHHYIO CMECh TIepeMeIIuBaIN B TedeHne 30 MIH, KOHLIEHTPUPOBAIH i1 VACUO U OYUINAIH
nocpenctsoM mpenapatusHort HPLC ¢ mosjydeHuneM yka3aHHOTO B 3aroJIOBKE COEIUHEHUS
(20 mr, 42%) B Buze Gemoro Teepmoro semectsa; H SIMP (400 MI'y, DMSO) 2,13 (4H, s), 2,22
- 231 (1H, m), 2,41 (1H, q), 2,48 - 2,49 (3H, m), 2,64 (2H, dq), 2,90 (1H, t), 3,32 (3H, s), 4,85
(1H, dtd), 7,41 (1H, dd), 7,86 (1H, s), 8,15 (1H, s), 8,19 (2H, d), 8,58 (1H, s), 8,74 (1H, dd);
macca/3apsao MH' 390.

IIpumep 43: 7-meTn-2-((7-MeTHJILMUHHONNH-6-11)aMHUHO0)-9-(1-MeTHANUNepHANH-4-11)-
7,9-auruapo-8 H-nypun-8-ox
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Tpuaneroxcuboprunpun wHatpus (60,8 mr, 0,29 mmonb) pobGasmsimn kK 7-metmn-2-((7-
METHJILIMHHOJINH-0-1IT)aMUHO)-9-(unepuant-4-mn)-7,9-murunpo-8 H-nmypun-8-ony (56 wmr,
0,14 mmonb), ¢opmanpaeruny (37% Boxn. pactop) (0,021 mi, 0,29 MMoONb) M YKCYCHOH
kucyore (0,033 mi, 0,57 mmonb) B DCM (1 M) pH K. T. ¥ PEAKLIMOHHYIO CMECh TTEPEMELITHBAIIH
B T€UeHHUE 3,5 4, 3aT€M KOHLEHTPUPOBAJHM /71 VACHO W OYUILNAIN MOCPEACTBOM IMpENnapaTUBHON
HPLC ¢ monmyueHmeM yka3aHHOTO B 3arojioBke coexamHeHusi (22 mr, 38%) B Bume Oemoro
TBEPJIOTO BELIECTBA, 'H sMP (400 MI'u, DMSO) 1,73 (2H, d), 2 - 2,08 (3H, m), 2,29 (3H, s),

2,64 - 2,66 (3H, m), 2,72 (1H, d), 2,95 (2H, d), 3,37 (3H, s), 4,17 - 4,27 (1H, m), 8,07 (1H, d),
8,24 (1H, s), 8,29 (1H, s), 8,64 (1H, s), 8,84 (1H, s), 9,14 (1H, d); macca/3aps0 MH" 405.
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IIpumep 44: 7-meTnia-9-(1-meTunnunepuau-4-ui)-2-((7-MeTHIXUHOJIHH-6-H1)aMHHO)-7,9-
auruapo-8H-nypun-8-on

N/
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IMapadopmanbrerun (568 mr, 1,46 mmonb) pobGaBmsin k- 7-meTHi-2-((7-MeTHIIXHHOJIHH-6-
WT)aMHHO)-9-(tunepuaus-4-nin)-7,9-nurunpo-8 H-nypun-8-ony (568 mr, 1,46 mmons) 8 MeOH
(6 Mi1). PeaknMOHHYHO CMeChb mMepeMemuBaiud npu K. T. B TedeHue 30 muH. JloOapnsm
nua"oTpuruapodopar Harpust (275 mr, 4,38 MMONIb) TIpH K. T., 3aT€M PEAKIHMOHHYI) CMECh
Harpeasiu npu 80°C B Teuenwme 30 MuH, 3aTeM €W JaBajdd OXJAAUTBCI 1O K. T. U
KOHLIEHTPUPOBAIHU i1 vacuo. I1onydeHHbI HEOUNIIEHHBIA MPOAYKT OYMIIAIN MTOCPENCTBOM fcc,
rpanuent smouposanus 0-10% MeOH B (0,5% NHs; B DCM) ¢ nony4deHuem yKa3aHHOTO B
3arosnoBke coenuuenus (390 mr, 66%) B e Genoro TBepaoro emectsa. H AMP (400 MIw,
DMSO) 1,67 - 1,71 (2H, m), 1,99 - 2,08 (2H, m), 2,25 (3H, s), 2,54 (3H, s), 2,60 - 2,74 (2H, m),

2,92 (2H, d), 3,34 3H, s), 4,12 - 4,22 (1H, m), 7,34 - 7,42 (1H, m), 7,84 (1H, s), 8,18 (1H, s),
8,28 - 8,30 (1H, m), 8,50 (1H, s), 8,58 (1H, s), 8,70 - 8,72 (1H, m); macca/sapso MH™ 404,

Dopma A

Koneunsnii  mpoaykr, 7-meTiin-9-(1-merunnunepuann-4-mn)-2-((7-MeTUIX UHOJTHH-6-
WI1)aMHHO)-7,9-nuruapo-8 H-nypun-8-ox, anamusupoBanu mnocpeacteoM XRPD u DSC wu
oOHapyKwiu, 4To OH siBsiercss kpuctaummdeckuM. C momombio XRPD obpasna marepuana
nojyuuin  audpakTorpamMmy, TOkasaHHyr Ha ¢urype 1. Popma A 7-merun-9-(1-
MeTHIHIEePUINH-4-111)-2-((7-METHIX HTHOJTMH-6-1J1)aMUHO)-7, 9-nurunpo-8 H-nypun-8-oHa
XapaKTEePU3yeTCsl IO MEHbINECH Mepe OJHUM MUKOM MpH 3HaueHuu 20, cocrapisitomem 7,1° unu
8,5°¢

kak u3Mepeno ¢ npumeHeHueM CuKo-uznydenus. Jlecatb HanOosiee BbIPAXKEHHBIX MMUKOB

2

XRPD niokazansl B Ta0une B.

Tabmuua B. Jecars HaubGojiee BbIpakeHHbIX NUKOB XRPD mus dopmel A 7-mermn-9-(1-

Metwinunepuans-4-mi)-2-((7-MeTUIX UHOJIUH-6- W1 )aMUHO )-7.9-nurnapo-8 /-nypuH-8-o1a
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VYroj 2-tera | UHTEHCHBHOCTb,
(20) %
8,5 100,0
7,1 51,2
18,8 47,1
21,5 448
15,4 39,1
26,2 37,5
16,3 29,7
14,2 21,0
12,7 17,8
19,8 17,4

r7e 3HaUYeHHs 2-TeTa COCTABJISIIOT +/- 0,2°.

IIpumep 45: 7-meTni-9-(1-meTunnunepuauH-4-ui)-2-((7-MeTHIXHHOKCAJTMH-6-HJ1)AMHHO)-
7,9-aurnapo-8 H-nypun-8-ox
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RuPhos Pd G3 (47,5 mr, 0,06 mmosb) u RuPhos (26,5 mr, 0,06 mmoib) nobasisiid K 2-Xj10p-7-
mMeTHi-9-( 1 -meTunnunepunus-4-un)-7,9-nuruapo-8 H-nypun-8-ony (80 mr, 0,28 mmons), 7-
MeTHIXUHOKCATuH-0-amuny (54,2 mr, 0,34 mmonb) u Cs,CO; (185 mr, 0,57 mmons) B 1,4-
nuokcaHe (6 mu) mpu K. T. PeakimonHyro cmech HarpeBanu npu 100°C B TedeHue 4 4, 3arem
JaBaJI OXJIAAUTHCS 10 K. T., KOHIEHTPUPOBAIHU 11 VACHO W OCTATOK OUUINAJIH MOCPEACTBOM fcc,
rpaaueHt smouposaHus or 0 mo 10% MeOH B DCM, 3areM NONOJHUTENBHO OYHINAIH
nocpenctsoM mpenapatusHoit HPLC ¢ mosjydeHueM yka3aHHOTO B 3aroJIOBKE COEIUHEHUS
(49 mr, 43%) B Buze keTOrO TBepHOro Bemectsa; 'H AMP (400 MI'y, DMSO) 1,68 (2H, d),
1,97 (2H, t), 2,17 (3H, s), 2,52 - 2,63 (SH, m), 2,88 (2H, d), 3,34 (3H, s), 4,11 - 4,25 (1H, m),
7,90 (1H, s), 8,20 (1H, s), 8,62 (2H, d), 8,73 (1H, d), 8,79 (1H, d); macca/3apso MH" 405.
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Ipumep 46: 9-((35,4R)-3-Pprop-1-MmeTnanunepuanH-4-mi)-7-meTHa-2-((7-MeTHIXHHOJIHH-
6-nn1)amuHo)-7,9-nuruapo-8 H-nypuH-8-on
F N
o)
'
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N)\”
Tpuaneroxkcubdoprunpun vatpus (118 mr, 0,55 Mmob) nobaBsM K CycrieH3uu Gpopmanbaernia
(37% pactBop B BOzme, 90 mr, 1,11 mmonb) u 9-((35,4R)-3-proprnunepuann-4-mn)-7-MeTuin-2-
((7-meTunmxuHONMUH-6-11)aMuHO)-7,9-nurunpo-8 H-nypun-8-ona (113 mr, 0,28 mmons) B iPrOH
(2 M) mpu k. T. JJoGasmsmn MeOH (1 mi1) U peakIMOHHYIO CMECh MEePEeMELINBAIN NPU K. T. B
teueHne 30 muH. JloOaBmsamm Tpuanerokcuboprumpun Hatpus (59 mr, 0,27 Mmonb) W
PEAKIMOHHYIO CMECh NMEPEMEIINBAIN TP K. T. B TedueHne 30 MUH. PeakImOHHYI0 CMeCh Tacuin
¢ moMoIbio Hacei. BoaH. pactBopa NaHCOj; (2 mur) u skcrparupoBanu ¢ nomomsio EtOAc
(2x 2 mi). OOpenuHEeHHbIE OpraHUMYECKHE CIIOM IPOMBIBAJHM HACBIL]. COJIEBBIM PacTBOPOM
(1 mu1), mponyckanmu yepe3 GUIBTPOBANBHYIO Oymary IJisi pasaenenus $as U KOHIECHTPUPOBAJIH
in vacuo. K nonyueHHOMy TBepaomy BemecTBy no0asisiin MeCN (3 M) U BBIIENAIN TBEPAOE
BEIIIECTBO IIOCPENCTBOM (HIIBTPALMU C TOJYYEHHEM YKa3aHHOTO B 3arojIOBKE COEIUHEHHs
(25 wmr, 21%) B BUAE JKEATOTO TBEPIOTO BEIIECTBA; 'H saMP (400 MI', DMSO) 1,03 - 1,11 (1H,
m), 1,83 (1H, s), 2,29 (3H, s), 2,53 (3H, s), 2,89 (1H, s), 3,18 (1H, s), 3,36 (3H, s), 3,44 - 3,57

(1H, m), 4,25 - 4,41 (1H, m), 4,56 - 4,72 (1H, m), 4,85 (1H, d), 7,40 (1H, dd), 7,83 (1H, s), 8,21
(1H, s), 8,25 (1H, d), 8,46 (1H, s), 8,58 (1H, s), 8,71 (1H, dd); macca/zapso MH" 422.

pumep 47: 7-meTni-2-((7-meTHIXUHOJIUH-6-11)aMIHO)-9-(1-(0KceTaH-3-HJ1)IUNePUAHH-

4-nn)-7,9-nuruapo-8 H-nypuH-8-ox
i
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Oxceran-3-oH (30,5 mr, 0,42 Mmounb) noGaBnsanu K 7-meTui-2-((7-MeTUIXUHOJIMH-0-1JT)aMHHO )-

O-(munepunun-4-un)-7,9-gurunpo-8 H-nypun-8-ony (150 mr, 0,39 mmons) B MeOH (5 mi).
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Peakimonnyro cmech HarpeBanin npu 60°C B Teuenue 1 u. JloGaBmsiu NaBH;CN (36,3 wr,
0,58 MMONIb) U peakIMOHHYIO cMech HarpeBanu npu 60°C B TeueHwe 164, 3arem naBanu
OXJIAIUTBCS JI0 K. T., @ TaKke BbUtUBaiu B Boay (125 mur) u skcrparuposanu ¢ nomornsio DCM
(3 x 125 mi). OOwbenuHeHHBIE OpraHuveckue cjaou cymmaun Hax Nap,SOs, ¢uisTpoBamu U
BBINAPUBAJIH, 3aTE€M OUMIIAIHN 1ocpeacTBoM npenaparuHoil HPLC ¢ nonyueHneM yka3aHHOTrO B
3aroiioBke coenuuenns (21 mr, 12%) B Bune Gesoro Teeproro Bemectsa;, 'H SIMP (400 MI'L,
DMSO) 1,91 - 2,08 (2H, d), 2,33 - 2,53 (2H, t), 2,56 (3H, d), 2,67 - 2,71 (2H, m), 2,89 (2H,
d),3,33 (3H, s), 3,44 - 3,47 (1H, m), 4,22 - 4,23 (1H, m), 4,48 - 4,59 (2H, 1), 4,61 - 4,62 (2H, 1),
7,42 - 7,45 (1H, m), 7,85 (1H, s), 8,21 (1H, s), 8,48 (1H, s), 8,52 - 8,54 (1H, m), 8,71 - 8,75 (2H,
m); macca/3aps0 MH' 446.

IIpumep 48: 9-(1-(2-ruapoxcudITHI)NUNePUAUH-4-1JT)-7-MeTHI-2-((7-Me THIXMHOJIHH-6-
WI1)aMHHO0)-7,9-quruapo-8 H-nypuH-8-oH
OH
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2-bpomsTan-1-onm (52,9 mr, 0,42 mmosb) pobGaeimsiun Kk 7-MeTHi-2-((7-MeTUIX UHOJHH-6-
WJT)aMHHO )-9-(nunepuaun-4-ui)-7,9-nurunpo-8 H-nypun-8-ony (150 mr, 0,39 mmons) u DIPEA
(0,202 mn, 1,16 mmons) B iPrOH (3 mur). Peakunonnyto cmech HarpeBanu npu 80°C B TeueHue
16 4, naBanu OXJAAUTBHCA AO K. T. U KOHLEHTPUPOBaIH in vacuo. IlonydeHHbI HEOUUILEHHBIN
NPOAYKT ouuianu rnocpenctsom npenapatusHoiit HPLC ¢ nonyueHnem yka3aHHOTO B 3arOJIOBKe
coennuennst (18 mr, 11%) B Buae Genoro Tepaoro semecrsa; 'H SAMP (300 MI'y, CD;0D)
1,81 - 1,85 (2H, m), 2,25 - 2,59 (2H, m), 2,59 - 2,65 (SH, m), 2,74 - 2,88 (2H, m), 3,16 - 3,20

(2H, m), 3,42 (3H, s), 3,73 (2H, t), 4,31 - 4,41 (1H, m), 7,43 - 7,47 (1H, m), 7,87 (1H, s), 8,09
(1H, s), 8,34 - 8,37 (1H, m), 8,67 - 8,69 (2H, m); macca/3aps0 MH" 434,

IIpumep 49: 9-(1-(2-meTokcHITHI)IUNIEPUAHH-4-1T)-7-MeTHJI-2-((7-Me THIIXHUHOJIHH-6-

WJI)aMHHO0)-7,9-nuruapo-8 H-nypuH-8-on
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1-bpom-2-merokcuatan (58,9 mr, 0,42 mmonb) nodaBmsu kK 7-meTui-2-((7-MeTUIXUHOTHH-6-
WJT1)aMHHO )-9-(nunepuaun-4-ui)-7,9-ngurunpo-8 H-nypun-8-ony (150 mr, 0,39 mmons) u DIPEA
(0,202 mi, 1,16 mmons) B iPrOH (5 mur). Peakunonnyro cmech HarpeBanu npu 80°C B TeueHue
16 u. PeakuMOHHON CMeCH JaBald OXJAAUTBCA 10 K. T. U HENOCPENCTBEHHO OUYMIAIH
nocpenctsoM npenapatusHoit HPLC ¢ mosjydeHuneM yka3aHHOTO B 3aroJIOBKE COEIUHEHUS
(26 mr, 15%) B Buze *enroro TBepaoro semectsa; H SAMP (300 MI', CDCls) 1,69 (2H, d),
2,27 (2H, s), 2,64 (3H, s), 2,73 (2H, s), 2,92 (2H, s), 3,19 (2H, d), 3,21 - 3,63 (6H, m), 3,63 -

3,68 (2H, m), 4,40 (1H, t), 7,15 (1H, s), 7,28 - 7,34 (1H, m), 7,96 (2H, d), 8,30 (1H, d), 8,76 -
8,78 (1H, m), 8,97 (1H, s); macca/3apsio MH™ 448,

IIpumep 50: 9-(1-3Tuanunepuaun-4-ui)-7-metTuii-2-((7-MeTHIXHHOJIUH-6-HJ1)aMUHO0)-7,9-

auruapo-8H-nypun-8-on
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Aueranpnerun (18,7 mr, 0,42 MMosb) 1o0aBisu K 7-MeTHI-2-((7-MEeTUIX UHOJTMH-6-1JT)aMHHO )-
9-(munepunun-4-un)-7,9-ngurunpo-8 H-nypun-8-ony (150 mr, 0,39 mmons) B MeOH (5 mi).
PeakimoHHy0 cMech mepemernuBaiu npu K. T. B Tedenue 1 4. Jlobasmsin NaBH;CN (36,9 wmr,
0,58 MMOIIb) U PEAKLIMOHHYIO CMECh MEPEMEIINBAIIN NIPH K. T. B TeUEHHE | 4, 3aTeM BBUIMBAJHU B
Bony (150mm) wm oskcrparupoBann ¢ nomompblo DCM (3 x 150 mir).  OObenuHeHHBIE
opranndeckue ciou cymuian Hag NapSOs, GuibTpoBaNn U KOHLIEHTPUPOBAIHM i VACUO, 3aTEM
ounmmanu mnocpeactsoM mnpenapatuBHoii HPLC ¢ monydeHueM yKa3aHHOTO B 3arojiOBKe

coennuenns (49 mr, 31%) B Buzme sxenToro TBepaoro semectsa; 'H AMP (300 MI'm, CDCl3)
1,22 3H, s), 1,85 - 1,88 (2H, d), 2,15 (2H, s), 2,57 - 2,63 (5H, s), 2,91 (2H, s), 3,20 (2H, s), 3,46



146

(3H, s), 4,41 - 4,45 (1H, m), 7,16 (1H, s), 7,28 - 7,33 (1H, m), 7,95 (2H, d), 8,35 - 8,37 (1H, m),
8,77 (1H, s), 9,01 (1H, s); macca/3apso MH™ 418.

Ipumep 51: 9-(1-aneTnanunepuanH-4-ui)-7-meTua-2-((7-MeTHIXHHOJIHH-6-1J1)AMHHO)-
7,9-nuruapo-8 H-nypun-8-on
0]

S
o ()
VPPN
/NM\)QN N
N)\N
H
Kapbonar nesus (3,091, 9,49 mmons) nobaensimn k 9-(1-anernnnunepunus-4-mi)-2-xaop-7-
metun-7,9-nuruapo-8H-nypun-8-ony (840 mr, 2,71 MMOnb) M 7-METHIXUHOJIHUH-O-aMHHA
rugpoxiopuny (528 mr, 2,71 mmons) B 1,4-muokcane (15 mu). Jobasnsmmu Brettphos Pd G3
(123 mr, 0,14 MMonb) U peakUOHHYK cMech HarpeBanu npu 100°C B teuenme 1 4, 3atem
JaBaM OXJIAMUTBCS JO K. T., (WIBTPOBAIM U mNpoMbiBAIH ¢ momombio DCM (10 m).
OOpennHeHHBIH QUIBTPAT KOHLEHTPUPOBAIM i1 VACUO W OCTATOK OYHUINAJIM IOCPEACTBOM fcc,
smoeHT 0-10% MeOH B DCM. ITonyuennoe macno nornomand MeCN (20 mit) U nonyueHHyo
CYCHEH3UIO HENpOJOJIKUTEIbHOE BpEMsl HAarpeBajil B KoJOe ¢ OOpaTHBIM XOJOAMIBHHUKOM,
3aTeM el naBanM  OXJamuThess 10 K. T. llojmydeHHBIH OCagoKk BBIAENSIM IOCPEACTBOM
¢unpTpanmy, npoMeiBanu HeOobIMM KonndecTBoM MeCN u cyImnm in vacuo ¢ moiy4eHnem
yKa3aHHOTO B 3arojioBke coeamuHeHus (550 mr, 47,0%) B BHUme OJEIHO-XKENITOTO TBEPAOTO
semectsa, 'H SIMP (400 MI'y, DMSO) 1,81 (2H, t), 1,93 (3H, s), 2,21 - 2,32 (1H, m), 2,38 -
2,47 (1H, m), 2,52 (3H, s), 2,62 (1H, t), 3,15 (1H, t), 3,34 (3H, s), 3,94 (1H, d), 4,44 (1H, ddd),

4,57 (1H, d), 7,39 (1H, dd), 7,85 (1H, s), 8,13 (1H, d), 8,17 (1H, s), 8,29 (1H, s), 8,59 (1H, s),
8,74 (1H, dd); macca/sapsio MH™ 432,

Ipumep 52: 9-((3R,4R)-4-¢pTropnuppoauaun-3-ui)-7-meTua-2-((7-MeTHIXMHOJIUH-6-

WI1)aMHuHO0)-7,9-quruapo-8H-nypuH-8-on

F.
‘(" "NH
REe
A
—N N
Ol
NJ\N
H



147

4M HCI B 1,4-muokcane (11,40 mn, 45,59 mmosbp) noOaBisuii  OOHOW TOpLUEH K
nepeMeInBaeMoMy pacTBopy Tper-OyTun-(3R,4R)-3-prop-4-(7-merun-2-((7-MeTUIX UHOTHH-6-
WJ1)aMHHO)-8-0kc0-7,8-nurunpo-9H-nypun-9-un)nupponuaus- 1 -kapookcunara (1,5,
3,04 mmoub) B 1,4-nuokcane (50 MiT) IpH K. T. U PEAKLMOHHYIO CMECh MePEeMELINBAIN TIPH K. T.
B TeueHHe 12 4, 3aTeM KOHLEHTPHPOBAIU i1 vacuo. IlonyueHHbIH OCTaTOK pa3daBisuu C
nomotbio DCM (200 mit), 3arem moxmenaduBain ¢ nomoinpio 7 M NH; B MeOH (10 mn).
Cmech TPOMBIBAIM HACBHIII. COJIEBBIM pacTBOpOM, cymmid Haa NaxSQi, ¢uibTpoBaiu u
KOHLIEHTPUPOBAIU i1 vacuo. T1oNydeHHbI HEOUMIUEHHBIH MPOAYKT OUYHUINAIH TOCPEACTBOM
npenapatuBHoii HPLC (komnonka XBridge Prep C18 OBD, 5 MKM AHOKCHZ KPEMHUS, TUAMETP
19 MM, mmmHa 150 MM) ¢ TpUMEHEHHEM CMeced BOIbl C YMEHBLIAIOIIEHCS TMOISAPHOCTHIO
(comepxareii 0,1% NH4HCO3) u MeCN B kadecTBe 3r0eHTOB, 3aTeM pactupain ¢ MeCN ¢
NOJIy4eHHEM OIHOH NapTUU YKa3aHHOTO B 3arojioBke coenuHeHus. lloiydeHHble moche
pacTupaHusl JKUAKOCTH ouumaimyu mnocpenctsoMm mnpenapatuBHoi HPLC (komonka: KonoHKa
XBridge Shield RP18 OBD, 19*250 mm, 10 mxwm;, mopemwkHas (asa A: Boma (10 Mmonb/n
NH4HCO3), nopsmwkHas ¢asza B: ACN; ckopocts moToka: 25 mi/mMuH; rpaguest: ot 25% B no
35% B 3a 7 wmmayT, 254; 220 HM, Bpems yxaepxxaHus: 6,83 MHH) C TOJy4YEHHUEM
TOTIONIHUTENIBHOTO YKAa3aHHOTO B 3arojIoBKe coeauHeHus. JlBe mapTum OObeouHsun ¢
MOJIyYeHHEM YKa3aHHOTrO B 3arojioBke coeamHeHus (620 mr, 52%) B Buume Oenoro TBepaoro
semectsa. 'H SIMP (300 MI'u, DMSO, 23°C) 2,49 (3H, s), 2,80 - 3,02 (2H, m), 3,02 - 3,31 (2H,
m), 3,34 (3H, s), 4,75 (1H, dt), 5,57 (1H, dd), 7,41 (1H, dd), 7,86 (1H, s), 8,12 - 8,25 (3H, m),
8,67 (1H, s), 8,74 (1H, dd), onun NH orcyrcTByert; macca/sapso MH' 394,

Dopma A

Koneunsrii MPOAYKT, 9-((3R,4R)-4-proprnupponunuH-3-wmn)-7-metn-2-((7-
METHJIXUHOJHUH-6-1T)aMUHO)-7,9-muruapo-8H-nypuH-8-0H,  aHanM3MpPOBAIM  TOCPEICTBOM
XRPD wu obnapyxunm, 4yTo OH siBisieTcst kKpucrammnueckuMm. C momompio XRPD obpasua
Marepuaia Tmojydain nudpakTorpamMmy, mokasaHHyw Ha ¢urype 5. @opma A 9-((3R,4R)-4-
droprmpponuanH-3-min)-7-metii-2-((7-MeTHIXHHONUH-0-1i1)aMiuHO)-7,9-nurunpo-8H-my puH-8-
OHA XapaKTEePU3yEeTCsl MO0 MEHbILIEH Mepe ONHUM MMHUKOM MPHU 3Ha4eHuu 20, cocTtasisiromum 7,3°
wi 15,0°, kak m3mepeno ¢ npumeneHnem CuKo-usnydenwus. Jlecats Hanbosee BbIPpAKEHHBIX

nukoB XRPD nokasans! B Tadnune C.

Tabmuua C. Jlecatp Hambonee BbipaxkeHHBIX NHKOB XRPD mna dopmer A 9-((3R,4R)-4-

dTopnupponuanH-3-un)-7-metun-2-((7-MeTUIXMHONNH-6-1i1)aMuHO)-7,9-nurunpo-8H-mypun-8-
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OHa, PaCMHOJIOKECHHBIX MO MHTCHCHUBHOCTHU, NPUYCM IMEPBOC 3HAUYCHUE O3HAYACT HaH6OHbHQHO

HMHTCHCUBHOCTD

Yroa 2-tera
(29)
7.3
15,0
14,6
26,5
12,2
26,0
17,0
15,9
27,3
10,8

r7e 3Ha4YeHHs 2-TeTa COCTAaBJISIIOT +/- 0,2°.

CIHCOK JUTEPaATYPhI

An J et al. DNA-PKcs plays a dominant role in the regulation of H2AX phosphorylation in
response to DNA damage and cell cycle progression. BMC Mol Biol 2010; 11: 18

Ashley AK. DNA-PK phosphorylation of RPA32 Ser4/Ser8 regulates replication stress
checkpoint activation, fork restart, homologous recombination and mitotic catastrophe. DNA

Repair 2014; 21: 131-139

Buisson R et al. Distinct but concerted roles of ATR, DNA-PK and Chk1 in countering
replication stress during S phase. Molecular Cell 2015; 59: 1011-1024

Chan DW et al. Autophosphorylation of the DNA-dependent protein kinase catalytic subunit is
required for rejoining of DNA double-strand breaks. Genes Dev 2002; 16: 2333-2338

Ciszewski WM et al. DNA-PK inhibition by NU7441 sensitizes breast cancer cells to ionizing
radiation and doxorubicin. Breast Cancer Res Treat 2014; 143: 47-55



149

Deitlein F et al. A functional cancer genomics screen identifies a druggable synthetic lethal

interaction between MSH3 and PRKDC. Cancer Discovery 2014; 4: 592-605

Douglas P et al. Identification of in vitro and in vivo phosphorylation sites in the catalytic

subunit of the DNA dependent protein kinase. Biochem J 2002; 368: 243-251

Escribano-Diaz C.et a. A cell cycle dependentregulatory cicuit composed of 53BP1-RIF1 and
BRCA1-CtIP controls DNA reapir pathway choice. Mol Cell 2013; 49: 872-883

Goodwin JF and Knudsen KE. Beyond DNA repair: DNA-PK function in cancer. Cancer
Discovery 2014; 4: 1126-1139

Goodwin JF et al. A hormone-DNA repair circuit governs the response to genotoxic insult.

Cancer Discovery 2013; 3: 1254-1271

Hartlerode AJ and Scully R. Mechanisms of double-strand break repair in somatic mammalian

cells. Biochem J 2009; 423: 157-168

Lin Y-F et al. DNA-PKcs is required to maintain stability of Chk1 and claspin for optimal
replication stress response. Nucleic Acids Res 2014; 42: 4463-4473

Medunjanin S et al. Interaction of the double strand break repair kinase DNA-PK and estrogen

receptor alpha. Mol Biol Cell 2010; 21: 1620-1628

Munck JM et al. Chemosensitization of cancer cells by KU-0060648, a dual inhibitor of DNA-
PK and PI-3K. Mol Cancer Ther 2012; 11: 1789-1798

Neal JA and Meek K. Choosing the right path: does DNA-PK help make the decision? Mutat
Res 2011; 711: 73-86

Riabinska A et al. Therapeutic targeting of a robust non-oncogene addiction to PRKDC in ATM-

defective tumors. Science Translational Medicine 2013; 189: 189ra78



150

San Filippo J et al. Mechanism of ukaryotic homologous recombination. Annu Rev Biochem

2008, 77: 229-257

Smith GCM and Jackson SP. The DNA dependent protein kinase. Genes and Development 1999;
13: 916-934

Symington LS and Gautier J. Double strand break end resection and repair pathway choice.

Annu Rev Genet 2011; 45: 247-271

Willmore E et al. A novel DNA-dependent protein kinase inhibitor, NU7026, potentiates the
cytotoxicity of topoisomerase II poisons used in the treatment of leukemia

Blood 2004; 103: 4659-4665

Yoo S and Dynan WS. Geometry of a complex formed by double strand break repair proteins at
a single DNA end: recruitment of DNA-PKcs induces inward translocation of Ku protein.

Nucleic Acids Res 1999; 27: 4679-4



dopmyJia uzodpereHust

I. Coenunenne Gopmysl (I),
O R 22
N/ A3 N 'T1
|
~ |N
s
N N
H
@,

WK ero (hpapMaLeBTHUECKH pUeMIIeMast COJIb, TAE:

A' mpencrasmster coboit N mtn CR*, A’ npencrasister coboit N mwm CR™, u A’
npencTasisier codoit N win CR’“, rie He Gonee omnoro uz A', A> u A® npeacTasisieT codoit N;

R' mpencrasmster coGoit  CylUKIOANKIT HMIH 4-G-4lIeHHBI TeTepOLUKIOATKIL,
comepskammii oguH rerepoaroM, BbiOpaHHbBI M3 O, S m N, rne Cicumkinoankun win 4-6-
YJIEHHBIN TeTEePOLMKIIOATKMI HE00S3aTeNbHO 3aMeleHbl OAHONH WM HECKOJIBKUMH TIPYIIaMH,
BeIOpaHHBIMU U3 (ropa, Czankuna (HeOOA3aTENBPHO 3aMELIEHHOTO TPYIINON, BBIOPAaHHOW U3
rugpokcuna U Cipankokcn), mukionponuia, rugpokcuna, NH,, nuokco, C(O)Ci.,ankmuna,
a3eTHIUHMIIA U OKCETAaHWIIA,

kaxoeiii w3 R*, R™ u R*C uesasucimo npencTaBisier coOOW BOAOPOX, METHJ WM

MCTOKCH.

2. Coenunenue popmybsl (1) wim ero ¢papmarieBTHUECKH TpUeMJIeMast COJIb MO 1. 1,
1 o AD2A A2 .~ 2B 3 o
rae A mpencrasisier coboit CR™, A” mpencrasnser codoit CR™, u A’ mpencrasisier coboi

CRZC

2

3. Coenunenne ¢opmynsl (I) umm ero (apmaueBTHYECKH MpHEMJIEMash COJb IO
" 2A 2B 2 .
ar0OOMYy W3 TPEnbIAyIIUX TYHKTOB, rne Kakaeii w3 R, R™ m R ¢ npeacTaBisieT coOok

BOJIOPOI.

4. Coenunenue dopmynst (I) wim ero QapmaneBTUdeckun mpremiieMasl COJIb IO

1
ar000My M3 TPEABIAYLIMX IMyHKTOB, rae R~ BbIOpaH W3 MUKJIOTeKCAHWIA, MUIEPUANHIIIA,
terparuapoypaHmia, TETPArUAPONHMPAHUIA, TETPArUAPOTHONMPAHMUIIA, OKCeTaHWIa U

MUPPOJUANHUTIA.



5. Coenunenne ¢opmynsl (I) umm ero ¢apmaneBTHUECKH IMpHEMJIEMas COJb IO

1 .
mo0oMy M3 NpEeABIAYINUX MYyHKTOB, TAe R™ HeoOs3aTenbHO 3aMeleH OfHON WM HECKOJIbKUMU
rpynnaMu, BeIOpaHHBIMH U3 (propa, merwna, stuia, ruapokcuna, NH,, muokco, C(O)Me u

OKCE€TaHHJIa, IIC OTHUJI HeoO0s13aTEIbHO 3aMECIICH TUAPOKCUIIOM NI METOKCH.

6. Coenunenne ¢opmynsl (I) mam ero (apmaueBTHYECKH MpHEMJIEMas COJIb IO

MOGOMY M3 IPEIbIAYIIIX NYHKTOB, rae R' BEIOpaH 13 MUMepuanHiNa i MHPPONHIHHIIIA.

7. Coenunenne ¢opmynsl (I) umm ero (apmaueBTHYECKH MpHEMJIEMas COJb IO
1 .
ar000My U3 TPeABIAYINNX MYyHKTOB, TAe R™ HEeoOs3aTenbHO 3aMeleH OHON MM HECKOJIbKUMHU

IpyInaMHy, BEIOpaHHBIMHU U3 QTOpa, METHIIA, 3THIIA, ruapokcuia, NH; n okceranmna.

8. Coenunenne ¢opmynsl (I) nmm ero ¢apmaueBTHYECKH MpHEMJEMas COJb IO

T000MY M3 MPENbIOYLINX MyHKTOB, I R NPEeACTaBIsIET COOOH MUPPONUANH-3 -1

9. Coenunenne ¢opmynsl (I) nmm ero (apmaneBTHUECKH IMpHUEMIEMas COJIb IO

M000MY M3 MPENbIAYLINX MyHKTOB, I7e R npeacTasisier coool 4-pTopIUPPONUANH-3-1IL.

10. Coenunenue popmyel (I) mnum ero ¢papmaneBTHUECKU NPUEMIIEMasi COJb I10 1. 1,

I7ie COeIMHEeHNe BbIOPAHO U3 TPYIIIBL, COCTOSLIEH H3:

9-(1-auernnnunepuauH-4-mi)-7-meTn-2-((7-MeTHIUHHOIUH-0-1J1)aMUHO)-7,9-
aurunpo-8H-nypuH-8-oHa,;

9-(1-aueTmnnmunepuanH-4-mi)-7-meTiin-2-((7-MeTHIX THOKCAJTHH-6-1J1)aMUHO)-7,9-
auruapo-8H-nypuH-8-oHa,;

9-(1-auermnmunepuanH-4-mi)-7-mMeTii-2-((7-MeTHIX HHA30JINH-0-1J1)aMUHO)-7,9-
auruapo-8H-nypuH-8-oHa,;

9-(1-auermnmunepuanH-4-mn)-2-((2, 7-AMMEeTHIIX HFHOKCATUH-6-1JT)aMUHO )-7-MeTHII-7,9-
auruapo-8H-nypuH-8-oHa,;

9-(1-auermnmunepuant-4-mn)-2-((3, 7-AMMETHIIX HFHOKCATNH-6-1JT)aMUHO )-7-MeTHII-7,9-
auruapo-8H-nypuH-8-oHa,;

9-((17,4r)-4-ruAPOKCULINKIIOTEKCHIT)-7-MeTHII-2-(( 7-MEeTHIIX MHOJINH-6-1JT)aMUHO)-7,9-
auruapo-8H-nypuH-8-oHa,

9-((1r,4r)-4-rupOKCULIUKIIOT€KCHIT )-7-MeTHII-2-(( 7-MEeTHIILIUHHOINH-6-1J1)aMUHO)-7,9-

auruapo-8H-nypun-8-oHa,
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2-((4,7-nuMeTUIX UHOJIUH-6-1T)aMUHO )-9-((17,47)-4-rupOKCULIKIIOT€KCHIT )- 7-METHIT-
7,9-nurunpo-8H-nypuH-8-oHa;
9-((1r,4r)-4-runpoKCULIUKIIOTeKCHIT )-2-((4-METOKCH-7-METHIIX THOJINH-6-1JT)aMUHO)-7 -
meTui-7,9-muruapo-8 H-nypuH-8-oHa;
9-((1r,4r)-4-ruApOKCULIUKIIOTEKCHI )-7-MeTHII-2-(( 7-METHIIX MUHOKCATTHH-6-MJT)JaMHHO )-
7,9-nurunpo-8H-nypux-8-oHa,
9-((1s,45)-4-ruAPOKCHLIUKIIOTEKCHT )-7-MeTHII-2-(( 7-METHIIX MHOJIUH-6-1JT)aMUHO)-7,9-
aurunpo-8H-nypuH-8-oHa,;
9-((1s,45)-4-rUAPOKCULIUKIIOTEKCHT )-7-MeTHII-2-(( 7-METHIUHHOINH-0-1J1)aMUHO)-7,9-
auruapo-8H-nypuH-8-oHa,;
9-((1s,45)-4-rupOKCULIUKIIOTEKCHIT )-7 -MeTHII-2-(( 7-METHIIX MUHOKCAJTMH-6-1JT)JaMHHO )-
7,9-nurunpo-8H-nypuH-8-oHa;
9-((1s,4s)-4-runpoKkcu-4-MeTHILUKIOTeKCHIT)- 7-MeTUI-2-(( 7-ME THITX THOJTMH-O-
WJI)aMHHO)-7,9-nurunpo-8 H-nypuH-8-0Ha,;
9-((1r,4r)-4-runpoxcu-4-MeTHILUKIOreKCHIT)- 7-MeTHI-2-(( 7-MEe THITX THOJIHH-0-
WJI)aMHHO)-7,9-nurunpo-8 H-nypuH-8-oHa,
9-((1s,4s)-4-runpoxcu-4-MeTHIILKIOTeKCHIT)- 7-MeTUI-2-(( 7-Me THITLINHHOJIMH-6-
WJI1)aMHHO)-7,9-nurunpo-8 H-nypuH-8-oHa,
9-((1r,4r)-4-runpoxcu-4-MeTHILUKIOreKCHIT)- 7-MeTUI-2-(( 7-MeTUIILIUHHOJIMH-6-
WI1)aMuHO)-7,9-murunpo-8 H-nmypuH-8-oHa;
9-((1r,4r)-4-runpoKcu-4-MeTHIILUKJIOTEKCHIT ) - 7-MeTHII-2-(( 7-MeTHIIX M HOKCAJTNH-6-
WJ1)aMHHO)-7,9-nurunpo-8 H-nypuH-8-oHa,
9-((1s,4s)-4-runpoKcu-4-MeTHILKIOTeKCHIT)-7-MeTUII-2-(( 7-METUIIX THOKCATUH-0-
WJI1)aMHHO)-7,9-nurunpo-8 H-nypuH-8-oHa,
9-((1s,4s)-4-runpokcu- | -MeTHIIHKIOTeKCHIT)-7-MeTUI-2-(( 7-MEeTHIIX MHOKCAJIUH-0-
WJI)aMHHO)-7,9-nurunpo-8 H-nypuH-8-oHa,
(8)-7-meTmn-2-((7-MeTHIIMHHOINH-6-1I1)aMUHO)-9-(TeTparuapodypan-3-un)-7,9-
auruapo-8H-nypuH-8-oHa,;
(8)-7-meTmn-2-((7-MeTHIX MTHOKCATTMH-6-1J1)aMIHO )-9-(TeTparunpodypas-3-mn)-7,9-
auruapo-8H-nypuH-8-oHa,;
(R)-7-metnn-2-((7-MeTUIUHHOIUH-0-1I1)aMUHO))-9-(TeTparuapodypan-3-ni)-7,9-
auruapo-8H-nypuH-8-oHa,
(R)-7-metnn-2-((7-MeTHIXMHOKCATNH-6-1JT1)aMUHO)-9-(TeTparuapodypan-3-mn)-7,9-

auruapo-8H-nypun-8-oHa,
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(R)-7-metnn-2-((7-MeTHILUHHONNH-6-111)aMUHO)-9-(TeTparuapo-2H-nupan-3-mn)-7,9-
auruapo-8H-nypun-8-oHa,

(R)-7-metnn-2-((7-MeTHIXMHOKCATMH-6-UJT)aMUHO)-9-(TeTparuapo-2H-nupas-3-ui)-7,9-
nuruapo-8H-nypun-8-oHa;

(8)-7-merun-2-((7-MeTHILMHHOINH-0-1T)aMHHO)-9-(TeTparuapo-2H-nupan-3-umn)-7,9-
aurunpo-8H-nypuH-8-oHa,

(S)-7-meTmn-2-((7-MeTUIIX MFHOKCATHH-6-1J1)aMIHO )-9-(TeTparunpo-2 H-nupan-3-mi)-7,9-
aurunpo-8H-nypuH-8-oHa,;

7-metuin-2-((7-MeTHIILUHHOINH-6-1T)aMIHO )-9-(TeTparuapo-2 H-nupan-4-ni)-7,9-
nurunpo-8H-nypun-8-oHa;

7-metin-2-((7-MeTHITX THOJIMH-0- 1T )aMHHO )-9-(TeTparunpo-2 H-nupan-4-mn)-7,9-
auruapo-8H-nypuH-8-oHa,;

7-metni-2-((7-MeTHITX THOKCATUH-0-1J1)aMUHO))-9-(TeTparunpo-2 H-nupan-4-mn)-7,9-
auruapo-8H-nypuH-8-oHa,;

7-metni-2-((7-MeTUIX THAa30IMH-6-1J1)aMUHO )-9-(TeTparunpo-2 H-nupas-4-umn)-7,9-
auruapo-8H-nypuH-8-oHa,

2-((2,7-nuMeTUIX UHOKCAITNH-6-1JT)aMUHO )-7-MeTH-9-(TeTparuapo-2H-nupan-4-mn)-
7,9-nurunpo-8H-nypuH-8-oHa;

2-((3,7-nMMeTUIX UHOKCATIMH-6-1JT)aMUHO )-7-MeTH-9-(TeTparuapo-2H-nupan-4-mn)-
7,9-nurunpo-8H-nypuH-8-oHa,

9-(1,1-oguoxcunorerparuapo-2H-ruonupan-4-uin)-7-metui-2-(( 7-MeTHIX THOJINH-6-
WJ1)aMHHO)-7,9-nurunpo-8 H-nypuH-8-oHa,

7-metuin-2-((7-MeTUIX THOJIMH-0- 1T )aMHHO )-9-(okceTan-3-mi)-7,9-nurunpo-8 H-mypuH-
8-0Ha;

7-metin-2-((7-MeTHIX THOJIMH-0- T )aMHIHO )-9-(tiunepuaua-4-ni)-7,9-nurunpo-8 H-
IypUH-8-0HA;

9-((35,4R)-3-broprunepunuH-4-uin)-7-mMeTui-2-(( 7-MeTHIX UHOJTUH-6-HIT)aMHHO)-7, 9-
auruapo-8H-nypuH-8-oHa,;

9-((1s,4s)-4-aMUHO-4-METHIILIUKIIOT €KC U ) - 7-MeTHII-2-(( 7-MEe TUIIX UHOJIH-0-1JT)aMHHO ) -
7,9-nurunpo-8H-nypuH-8-oHa;

9-((1r,4r)-4-aMuHO-4-METHIILIUKIIOT €KCUI ) - 7-MeTHII-2-(( 7-MEe TUIIX UHOJIMH-0-1JT)aMHHO ) -
7,9-nurunpo-8H-nypuH-8-oHa;

(R)-7-metun-9-(1-merunnupponunus-3-mi)-2-((7-MeTHIX UHOJIMH-0-1J1)aMUHO)- 7,9-

auruapo-8H-nypun-8-oHa,
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(8)-7-meTnn-9-(1-merTunnuppoauauH-3-ui)-2-((7-MeTHIX THOJINH-6-1J1)aMUHO)-7,9-
auruapo-8H-nypun-8-oHa,

7-metun-2-((7-MeTUILHUHHOINH-6-11)aMIHO )-9-(1 -meTunnunepuauH-4-umn)-7,9-
auruapo-8H-nypun-8-oHa,

7-metun-9-(1-mernnnunepuauH-4-mn)-2-((7-MeTHIX HHOJHH-0-HJT)aMUHO)- 7,9- TUr U Apo-
8 H-nypuH-8-0Ha,

7-metuin-9-(1-merunnunepunuH-4-min)-2-((7-MeTUIX THOK CaTuH-0-11J1)aMUHO)-7,9-
aurunpo-8H-nypuH-8-oHa,;

9-((35,4R)-3-¢pTop-1-mernnnunepuann-4-min)-7-metui-2-((7-MeTHIX THOIUH-6-
WJI)aMHHO)-7,9-nurunpo-8 H-nypuH-8-oHa,

7-metui-2-((7-MeTUIX THOJIMH-0- 1T )aMHHO )-9-( 1 -(okceTan-3 -mn)nunepuuH-4-muin)-7,9-
auruapo-8H-nypuH-8-oHa,;

9-(1-(2-rumpokcud THI) UNepUANH-4-11)-7-MeTHIT-2~((7-METHITX THOJIMH-0-HJT)AMHUHO ) -
7,9-nurunpo-8H-nypuH-8-oHa;

9-(1-(2-meTokcuy T ) TUTNIepUANH-4-11)- 7-MeThI-2~(( 7-MEe THIX UHOJIMH-0- 1T )aMHUHO ) -
7,9-nurunpo-8H-nypuH-8-oHa;

9-(1-sTunnunepuann-4-mn)-7-metun-2-((7-MeTHIXHHOIUH-0-1I1)aMUHO)-7,9- Auruipo-
8 H-nypun-8-oHa,

9-(1-auerunnunepuanH-4-mn)-7-mMeTun-2-((7-MeTHIX MTHOJIMH-6-UJT)aMUHO)-7,9- TUrupo-
8 H-nypuH-8-0Ha u

9-((3R,4R)-4-¢proprupponuauH-3-min)-7-meTui-2-((7-MeTHIX MHOJIMH-0-1JT )aMHHO)-7,9-

aurunpo-8H-nypun-8-oHa.

1. Coenunenue ¢opmynsl (I) mo m. 1, rme coemuHeHue npencraryser codoi 9-
((3R,4R)-4-proprupponuauH-3-ui)-7-MeTri-2-(( 7-MeTHIX UHOJTUH-6-1JT)aMUHO)-7, 9-Turuapo-

8 H-nypuH-8-0H 1 ero papMarieBTHYECKH MPHUEMIIEMYIO COJb.

12. Coenunenue ¢opmynsl (I) mo m. 1, rme coenmuHeHue mpencraryiser codoil 9-
((3R,4R)-4-dbroprupponuauH-3-ui)-7-MeTri-2-(( 7-MeTHITX THOJTUH-6-1JT)aMIHO)- 7, 9-TUruapo-

8 H-nypuH-8-0H.

13.  Kpucrammmueckoe coenunenue ¢opmyasl (I) mo m. 1, rme coeanHeHme
npeacrasisier coboit  9-((3R,4R)-4-¢propnupponuans-3-ni)-7-metni-2-((7-MeTHIX UHOJIHH-0-

WJ1)aMHHO)-7,9-aurunpo-8 H-nypun-8-oH.
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14. Kpucrammueckoe coenuHernne ¢opmynsl (I) mo m 13, rme coenuHeHme
xapakrepusyercss XRPD, mo cytu Takoi, kak Moka3aHO Ha ¢urype S, kKak H3MEpEHO C

npuMmeHeHueM CuKo-n3nyuenus.

15.  Kpucrammuueckoe coeaunenue ¢opmyasl (I) mo m 1, rme coenuHeHue
npezacrasisier codboi 7-metn-9-( 1-merunnunepunut-4-mn)-2-((7-MeTUIX UHOJIMH-6-1JT)aMHHO )-

7,9-nurunpo-8 H-nypuH-8-0H.

16.  Kpucrammmueckoe coenunenne ¢opmynsl (I) mo m 15, rme coenuHeHme
xapakrepusyercss XRPD, mo cytu Takoif, kak mMoka3aHO Ha ¢urype 1, kak H3MEpeHO ¢

npuMmeHeHueM CuKo-uznyueHus.

17.  Kpucrammmueckoe coenunenue ¢opmyasl (I) mo m. 1, rme coeanHeHue
npeacrasisier coboit (S)-7-merun-2-((7-MeTUIMMHHOMNH-6-1J1)aMUuHO )-9-(TeTparuapodypan-3-

wn)-7,9-nurunpo-8 H-mypuH-8-0H.

18.  Kpucrammmueckoe coenuHenne ¢opmynsl (I) mo m 17, roe coenuHeHme
xapakrepusyercss XRPD, mo cytu Takoi, kak Moka3zaHO Ha ¢urype 3, Kak H3MEPEHO C

npuMeHeHueM CuKo-uznyuenus.

19. dapmarieBTHUECKasT KOMITO3MLUSA, KOTOpast copepkut coequueHue Gopmysst (1)
Wi ero (hapMareBTUYECKH NPUEMIIEMYIO COJIb IO JIFOOOMY M3 HPEenbIIyLIUX IYHKTOB U IO

MEHbIIeH Mepe OfHO (apMaleBTHYECKH MPUEMIIEMOE BCIIOMOTaTeNIbHOE BEIECTBO.

20.  Coenunenue (opmyner (I) wmu ero QapmaneBTudecku NpuemiieMas COJIb IO

modomy u3 m. 1-18 it npuMeHeHHs B TEpanuu.

21.  Coenunenne ¢opmynbl (I) mmu ero QapmarneBTudecku npuemiieMas COJib IO

mrodomy u3 m. 1-18 1t mpuMeHeHHs pU JICUSHUH Paka.

22. Coenunenue dopmynsl (I) wimu ero QapmaneBTUYecKHd MNpuemyieMasi COJb IO
mobomy m3 mm. 1-18 s mpuMeHeHus MpH JiedeHnu paka no 1. 21, rae coenuHeHne GopmyIibl

(I) unm ero gapmaneBTHYECKH IPUEMIIEMAasi COJIb BBOAATCS B KOMOMHALIMY C JTy4€BOH Teparueil.
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23.  Coenunenune (opmynel (I) wmu ero QapmaneBTudecku npuemiiemMas COJb IO
mobomy u3 m. 1-18 myia mpuMeHeHus NpH JeueHun paka no 1. 21, rae coenuHeHne GopmyIibl
() wnmm  ero (¢apmaueBTHUECKH TNpuUeMyieMas COJb  BBOIATCS B KOMOMHALMU  C
IPOTHUBOOITYXOJIEBBIM BEINECTBOM, BBIOPAHHBIM W3 TPYMIbL, COCTOSILIEH M3 JOKCOPYOMLIMHA,

JIMIMOCOMAJIBHOTO AOKCOpyOHIMHA, onanapuda, AZD6738 u AZDO0156.

24.  Ilpumenenue coenunenus ¢popmyisl (I) unm ero papmMaeBTHUECKH MPUEMIIEMON

conu 1o mobomy u3 ni. 1-18 ass M3roToBIEHNS IEKapCTBEHHOTO MIpenapara JUIst JJI€YeHHUs paka.

25.  Cnocob neueHHs! paka y TEIUIOKPOBHOTO JKUBOTHOTO, HYXKAAIOLIETOCS B TaKOM
JCEYSHUH, KOTOPBIH BKIIOYAE€T BBENEHHE YKA3aHHOMY TEIUIOKPOBHOMY  JKHBOTHOMY
TepaneBTHUeCKH 3¢ ¢dekTuBHOro KomuuecTBa coemuHeHus Qopmynsl  (I) wmam  ero

(bapManeBTUYECKH IPUEMJIEMON COJTU 10 JTIF0OoMy m3 mm. 1-18.
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