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AMI/IHOI/IMI/I}.‘IaCiOHI/IpI/I)_IaCiI/IHbI B Ka4Y€CTBC HHFHﬁHTOpOB KHHAa3

IlepekpecTHas CChUIKA HA POJICTBEHHBIE 3asIBKH

JlanHas 3asBKa uMeeT mpaBo Ha npuoputer B coorsercTBum ¢ 35 U.S.C. §119(e)
npeaBapuTenbHON 3asaBKu Ha mateHT CLIIA Ne 62/578607, nogannoit 30 oxtsiOpst 2017 ropaa,
u npeaBapurenbHoOi 3asBku Ha nateHT CIIIA 62/626853, nogannoit 6 ¢espans 2018 rona,
KOTOpBIE BKJIFOUEHBI B HACTOSAIINN JOKYMEHT B IIOJIHOM O0BEME.

OO6aacThb TEeXHUKHU, K KOTOPOM OTHOCUTCS I/1306De’TeHI/Ie

Hacrosimmee n3obpereHne OTHOCUTCS K HOBBIM COEIUHEHHUSM, KOTOPblE MHIMOUPYIOT
peLenTop-B3aMMONICHCTBYIOIINE NPOTEUHKHWHA3bl, M K CIocobaM UX TMOJNy4YeHus Hu
PUMEHEHUSI. B JaCTHOCTH, HacTosIIee n300peTeHue OTHOCHTCS K
AMUHOMMHJIQ30TIUPUIa3MHAM B KAaueCTBE HMHIMOMTOPOB pELENTOP-B3auMOICHCTBYIOIIEH
nporennkuHasel 1 (RIPK1).

Ipeanockutky co3aanus n300peTeHns

ATOnTO3 M HEKPO3 MPEACTABISIIOT 1BA PAa3HBIX MEXaHM3Ma THOeH KJIEeTOK. AIMONTo3
SBJISIETCS BBICOKO PETYJIUPYEMbIM IPOLIECCOM, B KOTOPBIN BOBJIEYEHBI KACIa3bl, OTHOCSILIUECS
K CeMENCTBY LMCTEHMHOBBIX MPOTEa3, U KOTOPBIA XapaKTepU3yeTCsl CMOPIIMBAHUEM KJIETKH,
KOHneHcauue xpomarnHa u aerpagauueit JIHK. B mpoTHBOMNONOXKHOCTH 3TOMY, HEKPO3
CBsi3aH ¢ HaOyXaHUWEM KIJIETOK M OpTaHeill, U Pa3pblBOM B IUIA3MaTHYECKOW MeMOpaHe ¢
MOCJIEAYIOLIUM BBICBOOOXKICHHEM COIEPXKIMOrO KJIETKH BO BHEKJIETOYHOE MPOCTPAHCTBO U
BropruHbiM BocnanenneM (Kroemer et al., (2009) Cell Death Differ 16:3-11). Hekpos
CUMTAETCSl MACCUBHOH, HeperyaupyeMoi (GopMoil rubenu KJIeTOK, OJHAKO MOSIBJISIOLINECS
J0Ka3aTeIbCTBA YKA3bIBAIOT HA TO, YTO HEKOTOPBIA HEKPO3 MOXKET OBITh WHAYLHPOBAH
PeryJarupyeMbIMH TYTSIMH CUTHAJIbHOW TPAHCAYKIHMH, TAKUMH KaK MYTH, ONOCPEIOBAHHBIC
perentop-B3aumoneiicTeyromumu nporennknaazamu (RIPK), ocobeHHo B ycnoBusx, korma
Kacrasbl MHIHOUPOBAHbI WM HE MOTYT ObITh 3¢¢exkTuBHO akTuBHpoBaHbl (Golstein P &
Kroemer G (2007) Trends Biochem. Sci. 32:37-43; Festjens et al. (2006) Biochim. Biophys.
Acta 1757:1371-1387). UsBectHo, uto crumyisinus cemeiictBa Fas m TNFR peuentopos
nomeHa cmeptu (DR) omocpenyer amonto3 B OOJBIIMHCTBE THUIIOB KJIETOK IOCPEACTBOM
aKTUBALMM BHEIIHErO NMyTH Kacmasbl. Kpome Toro, B HEKOTOPBIX KJIETKaX, NEPHUIHUTHBIX 11O
kacrnase-8 uian 00paboTaHHBIX MHIHOUTOPOM MaHKacmasbl Z-VAD, CTUMyJSIUST pelenTopoB
nomeHa cmeptd (DR) BbI3bIBa€T 3aBHCHMYIO OT  PELENTOP-B3aMMOIEHCTBYIOIIEH
nporennkuHasbl 1 (RIPK1) 3anporpaMMupoBaHHYO THOENb HEKPOTHUECKUX KJIETOK BMECTO

anonrro3a (Holler et al. (2000) Nat. Immunol. 1:489-495; Degterev et al. (2008) Nat. Chem.



Biol.  4:313-321). DtOoT  HOBBIA  MEXaHM3M  THOEIM  KJIETOK  Ha3bIBAETCS
«3amporpaMMHUpPOBaHHBIN HEKpO3» min «HekponTo3y» (Degterev et al., (2005) Nat Chem Biol
1:112-119).

Hekponto3 moxer ObITh 3amylmieH psSAOM MEXaHH3MOB, BKIFOYas AaKTUBALHIO
peuentopa TNF, Bosneuenue Toll-momoOHBIX penenTopoB, T'€HOTOKCHYECKUI CTpecc U
BUpPYCHYIO MH(pekuuto. [locne pa3nuuHbIX CTUMYJIOB CUTHAJIBHBINA IyTh, KOTOPBIH MPUBOAHT
K HeKpornTo3y, 3aBucuT or kuHasHoi aktuBHOcTH RIPK1 m RIPK3. (He et al., (2009) Cell
137:1100-1111; Cho et. al., (2009) Cell 137:1112-1123; Zhang et al., (2009) Science
325:332-336).

Hapymenue peryasinuy CUrHaJIBbHOTO MyTH HEKPOIITO3a CBSI3aHO € BOCTIAJIUTEIbHBIMU
3a00/€BaHMSIMM, TaKUMH Kak HEKpPO3 MakpodaroB B pPa3BUTHH aTePOCKJIEPO3a, BUPYC-
MHIYLUPOBAHHOE BOCHAJIEHHE, CHHIPOM CHCTEMHOIO BOCHAJIUTENBHOIO OTBETa U 3TAHOJ-
MHIYLUPOBAHHOE TMOpakeHUE IEeYeHU, HelponereHepaiys, Takas Kak OTCJIOMKAa CeTYaTKH,
uiemusi, 0okoBoi amuorpoduueckuit ckiepod (ALS) u Gonesnp I'ome (Trichonas et al.,
(2010) Proc. Natl. Acad. Sci. 107, 21695-21700; Lin et al., (2013) Cell Rep. 3, 200-210; Cho
et al, (2009) Cell, 137, 1112-1123; Duprez et al., (2011) Immunity 35, 908-918;
Roychowdhury et al., Hepatology 57, 1773-1783; Vandenabeele et al., (2010) Nature 10,
700-714; Vandenabeele et al., (2010) Sci. Signalling 3, 1-8; Zhang et al., (2010) Cellular &
Mol. Immunology 7, 243-249; Moriwaki et al., (2013) Genes Dev. 27, 1640-1649; Ito et al.,
(2016) Science 353, 603-608; Vitner et al., (2014) Nature Med. 20, 204-208).

MOIIHBIN, CEEKTUBHBIN, HU3KOMOJIEKYJISIpHbIA MHrHONTOp aktuBHOCTH RIPK1 Oyzner
onokuposarh RIPK1-3aBHCHMYI0 MPOBOCHAIUTENBHYIO MEpeaadyy CHUTHAJOB U TE€M CaMbIM
o0ecrnieynBaTh  TEPANEBTHYECKYID  MOJNB3y  MPH  BOCHAJHUTEIBHBIX  3a00JI€BaHUSX,
XapaKTEPU3YIOIIHUXCST TOBBIIEHHOW W/HMIM Pa3peryJiupOBaHHONW aKTHBHOCTBIO KHUHA3bI
RIPKI.

Kparkoe onucanue n3obperenus

Hactosimee wu3oOperenne oOecneunBaeT HOBblE aMHUHOMMUIA3OMUPUIA3HHBIL,
BKJIFOYUass HMX CTEPCOU3OMEPDBI, TAYTOMEPDbI, H30TOIIbl, IMPOJCKAPCTBA, q)apMaL[eBTI/ILIeCKI/I
MNPpUEMIJIEMBIE COJIKM, COJIMU HJIKM COJIbBATBI, KOTOPBLIC SABJIAKOTCA TIIOJIC3HBIMU B Ka4CCTBE
unrnouropos RIPK1.

Hactosimmee wu3oOperenne Takxke obOecrnednBaeT CHOCOOBI M MPOMEXKYTOYHBIE
COEMHEHUS IS TIOJTyUeHHsl COeAMHEHUH MO HACTOSILIEMY H300PETEHHUIO.

Hacrosimmee n3oOpereHue Ttaxke oOecneunBaeT (papManeBTHUYECKHE KOMITO3HIIUH,

comepskamue (hpapMaleBTHUYECKH TMPHUEMIIEMbIi HOCUTEIh W MO MEHbIIEH Mepe OIHO H3



COEAMHEHUI! 110 HACTOALIEMY H300PETEHHIO HIIH UX CTEPEOH30MEPOB, TAYyTOMEPOB, H30TOIOB,
NPOJIEKAPCTB, (hapMaLIeBTHUECKHU MPUEMIIEMBIX COJIEH, COJIEH MM COJIbBATOB.

CoenuHenns 1o U300PETEHUIO MOXKHO NMPUMEHSTHh B JICUEHUH W/MIN NMPOQHUIAKTHKE
COCTOSIHUH, CBSI3aHHBIX ¢ abeppaHTHON akTHBHOCTHIO RIPK 1.

CoenuHeHns Mo HACTOSIIEMY H300PETEHUIO MOKHO IPUMEHATD B TEPAITHH.

CoenuHeHHs MO HACTOALIEMY H300PETEHUIO MOXKHO NMPHUMEHSTH ISl M3TOTOBJICHUS
JIEKapCTBEHHOTO CPENCTBA ISl JIEUEHHs] W/WIM NMPOPUIAKTUKUA COCTOSIHHUS, CBSI3aHHOTO C
abeppanTtHoii akTuBHOCTHIO RIPK 1.

B npyrom acnekte Hactosiiee H300peTeHHE OTHOCUTCA K Crocoly JeueHHs
3a0oneBaHMii, OMOCpenoBaHHBIX IO MeHbied Mepe uactuuHo RIPKI1, Bxurouas
BOCHIAJIUTENbHBIE 3a00JIeBaHMs, HIIEMHUIO, HelpoaereHepauoo 1 Oonesns ['ome, mpu 3ToM
YKa3aHHBIH CHOCO0 BKIOYAET BBENCHHE MALMEHTY, HYKAAKLIEMYCs B TAaKOM JICYEHUH,
COEIMHEHUS 110 HACTOSIIEMYy H300pETeHHIO, KaK OMHUCAHO BILIE.

Coenunennss 1mo M300pPETEHHIO MOXKHO IPUMEHSATh OTAEIbHO, B KOMOMHALMH C
APYTHUMH COCAMHEHHMSMH IO HACTOSAIIEMY M300pPETEeHHIO WJIM B KOMOMHAIIMM C OJXHUM HWIJIN
HECKOJIbKUMH, TIPEINIOYTUTENIbHO OTHUM WM IBYMS IPYTUMH ar€HTaMH.

OTH ¥ apyrue Npu3HaKku H300peTeHus OyAyT U3JI0KEHBI B PACIIUPEHHOH (opMe IO
Mepe PacKpPbITHSI H300pETEHHUSI.

HOI[DO6HO€ OINMCAaHHE BApHAHTOB OCYIICCTBJICHUA I/ISO6DC’T6HI/I$[

B onHOM acriekte HacTosiee U300peTeHNne OTHOCUTCS, B YACTHOCTH, K COEIMHEHUSIM
dopmynbl (I) wim ux crepeonsomMepam, TayToMepam, U30TOMAM, COJsIM, (hapMaleBTUUECKH

MPUEMIIEMBIM COJISIM, COJIbBATAM WUJIH IPOJIEKAPCTBaM, i€

R5 R5b

RSa
O N\ AN R‘]

@

R! npencrasnser coboit H, ramoren, Cis-ankun, Cis-ramorenankun, Cis-
nerirepoankmi, Cis-ankoken, Cis-ramorenankokcu, Cis-ankokcu, Ci-3-raJOreHajaKOKCH WUITH
C1:3-IefTepoalikoKCH;

R? npencrasnsier coboit H, Cis-amkun, Cisz-anxokcu, Cis-ramorenankui, Cis-

ranoredankokcu, Ci3-gerirepoankmn, Ci3-aefitepoankokcu, rajored, NH; wmn CN;



0]

Y3
Va
L nmpencrasmnsier codoit C(O)NR? mm - (R ;

aNbTEePHATUBHO, -L-A- npencrasnser coboit -CH2-NR?*C(O)-;

R? nezaBucumo npencrasisier codoit H, Ci.4-ankmn win Ci4-neiTepoaki,

anprepHaTuBHO, R?* mpencraBnser coboii ((pocdonookcn)anknakapOOHUIIOKCH)-
AJKHII,

((amuHO )aTKHITKaPOOHUIIOKCH )JTK T,

((aMHMHO )UK JTOATKHIIKAPOOHUIIOKCH )aTK T,

((((pochonookcH )amkui)kapOOHUITIOKCH )aJTKIIT ) OKCUKapOOHHII,

((((bocdhoHOOKCH ) LMK TOATK U )KaPOOHHUITOKCH )aJIKHIT ) OKCUKAPOOHMII,

((((amuHO)anK 1) KapOOHUIIOKCH )aJTK T ) OKCUKAPOOHHI,

((((aMHHO) LI KJTOANTK I ) KAPOOHUIIOKCH )aJIKHIT ) OKCUKapOOHIIT HITH

((((bochonookcu )(amKOKCH )OSH30MIT )aIKILT ) OKCUKAPOOHMUIT,

A mpencraBisier coboit  Cig-amkmn, 3amewmenHsiii 0-1 OH, Cig4-ankokcwy,
sameuiennbiii 0-1 OH, Cis-nefirepoankmn, 3amemennbiii 0-1 OH, Cse-umknoankun-Ci 3-
ankui-, Ci3-ankmi-C36-MUKI0AIKII-, reTepounkania-Co-3-ajaKkii, rae ankun 3amenien 0-1
OH, u rerepouuki npeacrasisieT coboil 3-6-uIeHHOe KObLO, coaepkamee 1-2 rerepoaToma,
BbIOpanHbIX 3 O, N win S, u 3ameren 0-2 OH, ranoren wiu Ci.3-aJKUIoM,

R3 npencTaBisier coOoi (eHun wiau S-O-uJieHHBIA TETEPOLUKI, uUMeroui 1-4
rerepoaroma, BeIOpaHHbIX U3 N u O, npu 3ToM r00ast u3 (EeHUIbHBIX MM T'eTepOapUIIbHBIX
rpynn 3amemena 0-3 R3%;

R3? npencrapnser coboii rangores, Ci.g-ankun, Ci-6-aIKOKCH, THAPOKCH-C 1.6-aJIKOKCH,
Ci.s-netitepoankmn, Ci.s-geiitepoankokcu, Cig-ramoreHankui, Ci.g-ramoreHankokcu, Cs.e-
uknoankui, Cs.6-raJoreHuuKIoankul, Cs.6-uuknoankokc, Cs.6-Iuki10ankui-Ci.3-alIKkoKCH-,
Cs.s-uuknoankun-Ci3-nefitepoankokcu-,  Csg-nuknoankun-Cis-ranoreHankokcu-,  Cie-
ankokcu-Ci3-ankui-, C3.6-1ukin0ankokcu-Ciz-ankui-, Ci4-ankmi-SOz-, C3.6-LUKIOATKHII-
SO,-, apun, Ce-10-apun-O-, Ce.0-apun-S-, NRRICO-, (OH),P(0)-O-,  rereporuki-,
rerepounkyi-O-, rereporukia-CHz-, rerepormki-C(O)-, mpu 3TOM KaKObIA TeTEPOIHKI
HE3aBUCHUMO TMPEACTaBJIsIeT Co0OM 4-0-ujieHHOe KOJIbLIO, uMeromee 1-2 rerepoaroma,
BbIOpaHHBIX 13 N 1 O, U TpU 3TOM KaXKAbIH AJNKHJI, [UKJIOAJIKWI, apujil WU Te€TePOLIUKI

3ametrex 0-2 RY;



anbTepHaTUBHO, 2 R* Ha coceTHUX aTOMax MOTYT COENUHSThLCsA ¢ oOpasoBaHueM —O-
CH;-O-, —O-CH»-CH2>-, -0-(CH3)3- i —O-(CHz),-O-;

R® B kak7goM ciyuae He3aBUCHMO IpencTasiseT coboit OH, Ci3-aNKum, TMapOKCH
Cis-ankun, Ciz-ankokcy, rajgoreH, C=0 unu Ci 3-rajoreHankui Uik C3.¢-IIHKJIOAJKUII;

R® u RY mesasucumo Buibpannl w3 H, Cis-ankmma, Cis-meifrepoankuma, Cs.e-
LIUKJIOAJIKAJIA WUJIH B3sITble BMecTe ¢ N, K KOTOPOMY OHHU IPHCOEIHWHEHbI, 00pasyrT 4-0-
YJIEHHOE TeTePOLUKINYECKOe KOJbLo, wumMmermee 0-1 TONONHUTENBHBI TIETEPOaTOM,
BbIOpanHbii U3 N, O u S, u 3amemenHoe 0-4 3aMeCTUTENSIMH, BBIOPAHHBIMU U3 IEHTEPUS UITH
rajioreHo;

R* npencrasnsier coboit H, Cl, F, Br, Ci4-amkun, Ci4-ankokcu, Ci4-raJoreHaiku,
C14-neiitepoankun, C.-neiTepoankokcu, nuktonporn uin NRR:

R® u R nesasucumo BbiGpanel w3 H, Cis-anxmma, Cis-meiitepoankuma, Cs.e-
LIMKJIOAJIKMJIA WJIM B3siTbie BMecTe ¢ N, K KOTOPOMY OHHM INPHCOEOHHEHBI, 00pasyroT 4-6-
YJIEHHOE KOJIbLO, 3amelieHHoe O0-4 3aMecTUTeNsiMM, BBIOPAHHBIMH U3 JACHTepUi WIN
rajioreHo;

R’ mpencrasnser coboit H, HO-, Cis-anmkun-C(0)O-, CN, Cis-amkoxcu, NRERD-
(OH);P(0)O- umu NH>CHR®CO-, rme R® npencrasnser coGoit H, Cis-ankun umu Cios-
anKOKCH-C1-3-aJIKHUI;

R 1 R nesasucumo suibpans u3 H, C1.3-ankua,

wm R%¥ u R® pmecre o6pasyror 3-6-uneHHOEe KapOOLMKIMYECKOE MU
reTePOLMKINIECKOE KOJIBIIO, KOTOpOoe 3aMmenieHo 0-2 3amMecTuTessiMu, BbiopanHbiMu u3 F, Ci.
s-ankuna win  Cis-rajoreHankuia, NpU 3TOM TeTepOLUKINYecKoe KOJiblo umeer 0-2
rerepoaroma, BbiOpaHHbIX 13 N, O u S;

umn R’ orcyrersyer, u R% u R Bmecte 06pasyioT 3-6-uneHHOe KapOOLUKINYECKOe
WM TeTePOIMKIMYECKOe KOJbLIO, KoTopoe 3amerneHo 0-1 3amecturenem, BhIOpaHHBIM u3 F,
win C1.3-ajKnia, IPU 3TOM TeTEPOIMKINIECKOe KOJbIIo umeeT 0-2 reTepoaroma, BEIOPaHHBIX
mN, Ous;

R& u R! mesaBucumo BuIOpansl u3 H, Cis-ankmma, Cis-neifrepoankuna mmn Cs.g-
LUKJIOAJIKUIA,

anbTepHaTuBHO, R®€ m RU BMecte ¢ a30TOM, kK KOTOpPOMY OHH TNPHCOEIMHEHBI,
COENMHAIOTCA €  0oOpa3oBaHHWEM  MNUIEPUAMHWIA, MOP(ONMHWIA,  NHIEPA3HHUIIA,
MUPPOTHANHUNA WM a3eTHIMHIA, IOOBIEe N3 KOTOPBIX 3amemensl 0-3 R

R! npencrasnser coboii Ci.3-amkun, ranoren uai Ci.3-raJoreHanku,

2

R! npencrasnsier codoii ranoren uian OH;



R® npencrasnser coboii H unu Ci-3-anku;

X npencrasnsier coboii N unu C-R’; rae R’ npencrasnser coboit H, ranoren, CN, Ci.
3-ajkui, Ci-3-ankokcu, Ci-3-rajoreHaikui1 win Ci.3-TaJIOT€HATKOKCH, U

n pasHo 0, 1 nnm 2.

B npyrom acnekre wuszoOpereHHMs packpbiThl coemuHeHus (opmynsl () wmm
coequHenus: popmyiel (1), onucaHHbie B JIIOOOM U3 OPYIHX BAPUAHTOB OCYLIECTBICHUS WJIH
aCmeKTaxX, WX COJIM, JHAHTUOMEPBI, IHACTEPEOMEPBI, TayTOMEPHl, (hapMaleBTHUCCKH

MPUEMIIEMBIC COJIN, TUAPAThI UJIU COJIbBATDBI, 1€

R5 R5b
RSa
° HN SN R
‘g\/N\ P L-A-R3
N | X
RO _
RZ X7 "R*
D

R! mpencrasnser coboit H, ramoren, Cis-ankun, Cis-ranoreHankun, Cis-
neiirepoankmi, Cis-ankokcu, Cis-rajgoreHankokcu, Ciz-ankokcu, Ci3-raloreHaJIKOKCH WU
C1.3-neliTepoaKokcy;

R? npencrasnser coboit H, Cis-amkun, Cisz-amxokcu, Cis-ramorenankmi, Cis-
ranorerankokcu, Ci3-gerirepoankmn, Ci3-gertepoankokcu, rajored, NH, win CN;

L npencrasmsier codoit C(O)NR? mnn —NR*C(O)-;

aNbTEPHATUBHO, -L-A- npencrassier coboit -CH2-NR?*C(O)-;

R? neszaBucumo npenctasisier codoit H, Ci-ankun win Ci4-aeidTepoanki;

A obosnauaer Ci4-amkun, 3amemennbiii 0-1 OH, Ci4-neliTepoankui, 3amMmemeHHbii 0-
1 OH, Cs-tiuxnoankui-Ci-3-ankui-, Ci-3-ankui-C3.6-LHUKI0aJIKHII-,

R3 npenacTaBisier co0oi (eHun wiau S-O-uJieHHBIA TeTEPOLUKI, uUMeromui 1-4
rerepoaroma, BeiOpaHHbIX 13 N 1 O, mpu 5TOM JIFOObIE U3 (PEHMIIBHBIX HIIH T'€TePOapUITbHBIX
rpynn 3amemensl 0-3 R3?,;

R3? npencrapnser coboii rangoren, Ci.g-ankui, Ci-6-aIKoKcH, THAPOKCH-C 1.6-aJIKOKCH,
Ci.s-netitepoankun, Ci.s-neiitepoankokcu, Ci.g-ramoreHankui, Ci.e-ramoreHankokcu, Cs.e-
nuknoankui, Css-rajoreHuukIoankui, Cs.¢-UuKI0ankokcu, Cs.6-Iukioankumi-Ci-3-aIKoKCH-,
Cs.e-umknoankmn-Ci.3-nedrepoankokcu-,  Cse-mukinoankmin-Ci.3-ramoreHankokcu-,  Cie-
ankokcu-Ci3-ankuii-, C3.6-UUKI0aNKOKCH-C13-ankui-, Cia- ankuin-SOsz-, C3.6-LHUKIOATKHII-
SO;-, Co-10-apun-S-, NRRCO-, rerepouukin-, rerepouukn-O-, rerepormkia-CHa-, mpu 3ToM

KaJKIbIH TeTePOLIMKII He3aBHCHMO TPEICTaBIsieT OO0l 4-0-4JIeHHOe KOJIbLIO, uMerotnee 1-2



rerepoaroma, BbIOpaHHbIX W3 N u O, U TpPH 3TOM KAKIbIH AJNKWUJ, UKJIOATKWI WJIH
rereponuk 3amereH 0-2 R®;

R® B Ka)/10M Cllydae HE3aBHCHMO MpecTaBser coboi Ci.3-ankmt, ranoren, C=0 umm
C1-3-raJIOreHaJIKHIT,

R® u RY mesasucumo Buibpannl w3 H, Cis-ankmma, Cis-meifrepoankuma, Cs.-
LIUKJIOAJIKAJIA WUJIH B3sITble BMecTe ¢ N, K KOTOPOMY OHHU IPHCOEIHWHEHbI, 00pasyrT 4-0-
YJIEHHOE TeTePOLUKINYECKOe KOJbLo, umermee 0-1 OONONMHUTENBHBI TIE€TEPOaTOM,
BbIOpanHbii U3 N, O u S, u 3amemenHoe 0-4 3aMeCTUTENSIMH, BBIOPAHHBIMU U3 IEHTEPUS UITH
rajioreHo;

R* npencrasnsier coboit H, Cl, F, Br, Ci4-ankun, Ci4-ankokcu, Ci4-raJoreHaiku,
C14-neiitepoankun, Ci.4-nefiTepoankokcu, nuktonporun uin NRRE:

R® u R nesasucumo BbiGpanmel w3 H, Cis-anxmma, Ci-s-meiitepoankuma, Cs.e-
LIMKJIOAJIKMJIA WJIM B3siTbie BMecTe ¢ N, K KOTOPOMY OHHM INPHCOEOHHEHBI, 00pasyroT 4-6-
YJIEHHOE KOJIbLO, 3amemeHHoe 0-4 3aMecTUTeNsMH, BbIODAHHBIMH M3 JeHTepus WiIn
rajioreHo;

R’ mpencrasnser coboit H, HO-, Cis-anmkun-C(0)O-, CN, Cis-anmkoxcu, NRERM-
(OH);P(0)O- umu NH>,CHR®CO-, rme R® npencrasnser coboit H, Cis-ankun umu Cios-
anKOKCH-C1-3-aJIKHUI;

R 1 R nesasucumo suibpans u3 H, C1.3-ankua,

wm R%¥ u R® pmecre o6pasyror 3-6-uneHHOEe KapOOLMKIMYECKOE MU
reTepPOLMKIMYECKOe KOJIbLIO, KOTOpoe 3ameineHo 0-1 3amecturenem, BbIOpaHHBIM U3 F uim
Ci3-anKunia, Ipy 3TOM FeTEPOIUKINYeCKOoe KobLo uMeeT 0-2 rerepoaroma, BbIOPAHHBIX W3
N,OuS;

umn R’ orcyrersyer, u R% u R Bmecte 06pasyioT 3-6-uneHHOe KapOOLUKINYECKOe
WM TETEPOLMKIINYECKOe KOJIbIO, KoTopoe 3ameineHo 0-1 3amecturesieM, BHIOpaHHBIM U3 F
win C13-aJKujia, MPU 3TOM reTePOIUKINYeCKOoe KObIo umMeet 0-2 rerepoaroma, BhIOpaHHBIE
mN, Ous;

R& u R! mesaBucumo BuIOpansl u3 H, Cis-ankmma, Cis-neifrepoankuna mmn Cs.g-
LIUKJIOAJIKUJIA;

R® npencrasnser coboii H unu Ci-3-anku;

X npencrasnsier coboii N unu C-R7; rae R’ npencrasnser coboit H, ranoren, CN, Ci.
3-aakui, Ci-z-ankokcu, Ci-3-rajgoreHaikuil win Ci-3-raJIOr€HATKOKCH.

B npyrom acnekre wu3oOpereHHMs packpbIThl coemuHeHuss (opmynsl (1) wm

coequuenus: Gpopmydsr (1), onucaHHbie B JIIOOOM U3 OPYTHX BAPUAHTOB OCYILIECTBICHUS WJIH



acrieKTax, WX COJH, 3HAHTHOMEPBI, IHACTEPEOMEPBI, TayTOMEphl, (apMaLEeBTHUECKH

MPUEMIIEMBIE COJIN, TUAPATHI UJIU COJIbBATDBI, I'IC:

R5 R5b

:%R%l

O N\ AN R1

HN‘S\/N _ L_A_R3
N | AN

R® _
R? ~X” "R*
@

R! npencrasnser coboit H, ramoren, Cis-ankun, Cis-ranorenankun, Cios-
neiirepoankmi, Ciis-ankokeu, Ci-s3-ranoreHankokcu, Ci.z-ankokcu, Ci.3-raJoreHajaKoOKCU WUIu
C1-3-nelTepoalikoKCH;

R? npencrasnsier coboit H, Cis-amkun, Cis-ankokcw, Cis-ramorenankui, Cios-
ranoreHankokcH, Ci.3-gefirepoankmn, Ci-3-neritepoankokcy, raiored, NH, umu CN;

L npencrasnsier coboii C(O)NR?;

aNbTEepPHATUBHO, -L-A- npencrasnser coboit -CH2-NR*C(0)-;

R? nezasucumo npencrasisier codoit H, Ci4-ankun unu Ci4-aedTepoasku,

2N

CF3

anbTepHaTUBHO, R? mpencrasisier co0oit - ;

A mpencrasisier coboii Cig-ankw, 3amemiensbiii 0-1 OH, Ci4-meliTepoaikui,
3amernneHHbIi 0-1 OH, Cs.s-tmknoankui-Ci.z-ankui-, Ci-3-ankuin-Cs.6-IUKI0ATKII-,

R3 npenacTaBisier co0o (eHun WM S-O-ujieHHBIA TeTEPOLUKI, uUMeroui 1-4
rerepoaroma, BeIOpaHHbIX U3 N u O, npu 3TOM JIt0Oble U3 (PEHMIBHBIX HITH FeTepOapUIbHBIX
rpynn 3amemensl 0-3 R3?,

R3? npencrapnser coboii rangores, Ci.g-ankuin, Ci-6-aIKoKCH, THAPOKCH-C 1.6-aJIKOKCH,
Ci¢-netitepoankmn, Ci.s-geiitepoankokcn, Cig-ramoreHankui, Ci.s-ramoreHankokcu, Cs.e-
nuknoankui, Css-rajoreHuukIoankui, Cs.6-UuKI0ankokcu, Cs.6-Iukioankumi-Ci-3-aIKoKCH-,
Css-umknoankmn-Ci.3-nedrepoankokcu-,  Cse-mukinoankmi-Ci-3-ramoreHankokcu-,  Cie-
ankokcu-Ci3-ankmi-, C3.6-1ukinoankokcu-Ciz-ankmi-, Ci4-ankmi-SOr-, C3.6-LHUKIOATKHII-
SOs-, Cs-10-apun-S-, NRRICO-, (OH),P(0)-O-, rerepormki-, rereporukia-O-, reTepoLnuK-
CH:-, py1 3TOM KaKABIi reTepOLIUKI HE3aBUCUMO MPEACTABISIET COOO0H 4-6-4IeHHOE KOJIBIIO,
umeromee 1-2 rerepoatoma, BbIOpaHHBIX U3 N 1 O, ¥ IPU 3TOM KaXKIbIH aJIKWJI, LTAKIIOAJKHI

WJIM TeTepOLMKII 3amenieH 0-2 Rb;



R® B ka)/10M Cllydae HE3aBHCHMO MpecTaBser coboit Ci.3-ankmn, ranoren, C=0 umm
C1-3-raJloreHaIKIII,

R® u RY mesasucumo Buibpannl w3 H, Cis-ankmma, Cis-meifrepoankmma, Cs.-
LUKJIOAJIKAJIA WJIH B3sITble BMecTe ¢ N, K KOTOPOMY OHHU IpPHCOEIUHEHBI, 00pasyrT 4-0-
YJIEHHOE TeTePOLUKINYECKOe KOJbLo, umMewmee 0-1 OONONHUTENBHBIA TIeTepoaToOM.
BbIOpannbii U3 N, O u S, u 3amemenHoe 0-4 3aMeCTUTENSIMH, BEIOPAHHBIMU U3 NEHTEPUS UITH
rajioreHo;

R* npencrasnsier coboit H, Cl, F, Br, Ciu-ankun, Ci4-ankokcu, Ci4-raJoreHaiku,
C1.4-neiitepoankun, Ci.-nefiTepoankokcu, nuktonpormn uin NRRE:

R® u R! nesaBucumo BwiOpamel u3 H, Cis-anxuma, Cis-meiitepoankuma, Cs.-
LUKJIOAJIKAJIA HJIH B3siTble BMecTe ¢ N, K KOTOPOMY OHH MPHCOEIUHEHbI, 00pasyrT 4-0-
YJIEHHOE KOJbLO, 3amemeHHoe 0-4 3aMecTUTeNsiMH, BBIODAHHBIMH W3 JEUTEpUST WJIH
rajioreHo;

R’ mpencrasnser coboit H, HO-, Cis-anmkun-C(0)O-, CN, Cis-amkoxcu, NRERM-
(OH);P(0)O- umu NH,CHR®CO-, rme R® npencrasnser coboit H, Cis-ankun mmu Cios-
anKkoKcu-C-3-aJIKuII,

R3? u R*® nesasucumo eiopans u3 H, Ci3-ankuna,

wim R%¥ u R® pmecre o6pasyror 3-6-uneHHOEe KapOOLMKIMYECKOE MU
reTepPOLMKINYECKOe KOJIbLIO, KOTOpoe 3ameineHo 0-1 3amecTurenem, BbIOpaHHBIM U3 F uim
Ci3-anKuia, Ipy 3TOM TeTEPOIUMKINYECKOe KobLo uMeeT 0-2 rerepoaroma, BbIOPAHHBIX W3
N,OusS;

umi R’ orcyrersyer, u R% u R Bmecte 06pasyioT 3-6-ueHHOe KapOOLHKINYECKOe
WM TETEPOLMKIINYECKOe KOJIbIO, KoTopoe 3amelneHo 0-1 3amecturesieM, BHIOpaHHBIM U3 F
win Ci.3-aJKuiIa, TPU TOM TFeTePOLMKIHYECKOe KOJbLO uMeeT 0-2 reTepoaToMa, BEIOPAHHBIX
mN, Ous;

R& u R! mesasucumo BuIOpans u3 H, Cis-ankmma, Cis-neifrepoankuna mmm Cs.-
[UKJIOAJTKUJIA,

R® npencrasnser coboii H unu Ci-3-anku;

X npencrasnsier coboii N unu C-R’; rae R7 npencrasnser coboit H, ranoren, CN, Ci.
3-aakui, Ci-z-ankokcu, Ci-3-rajgoreHajakuil win Ci-3-raJIOr€HATKOKCH.

B npyrom acnekre wu3o0pereHHMs packpbIThl coenuHeHuss (opmynsl (1) wm
coequnenus: Gpopmyis (1), onucaHHbie B JIIOOOM U3 OPYTHX BAPUAHTOB OCYILIECTBICHUS WJIH
aCmeKTaxX, WX COJIM, DJHAHTUOMEPBI, JHACTEPEOMEPBI, TayTOMEphl, (apMaleBTHUCCKH

MPUEMIIEMBIC COJIH, TUAPATHI UJIU COJIbBATDBI, 1€
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R5 R5b
:gLRSa
° HN YR
N\_N_ = L-A-R®
6 N |
R P
R? ~X~ "R*
D

R! npencrasnser coboit H, ramoren, Cis-ankun, Cis-ranorenankun, Cis-
nedirepoankmi, Ciis-ankoken, Ci.s-ramoreHankokcu, Ci.z-ankokcu, Ci.3-raJoreHajaKoOKCH WUIN
C1.3-nefTepoalikoOKCH;

R? npencrasnsier coboit H, Cis-amkun, Cis-ankokcu, Cis-ramorenankui, Cios-

raoreHankokcu, Cis-gefirepoanku, Ci3-aefitepoankokcy, rajored, NH; wiu CN;
0]
vy

L npencrasnsier coboii C(O)NR? wwm - (R)s ;

aNbTepHATUBHO, -L-A- npencrasisier coboit -CHz-NR*C(O)-;

R? nezaBucumo npencrasisier codoit H, Ci4-ankun wnu Ci4-aedTepoasiku,

A mpencraBisier coboit  Cig-amkmn, 3amemenHsiii 0-1 OH, Ci.4-ankokcwy,
3amemeHHbiii 0-1 OH, Ci4-netitepoankwn, 3amemenHbiidi 0-1 OH, Cs.s-umknoankun-Ci z-
ankwi-, Ci3-aakuin-C3.6-IUKI0aNKuiI-, reTepounkimi-Co3-aakmwi, rae ankuia 3amerner 0-1
OH, u rerepouuki npeacrasisieT coboil 3-6-ueHHOe KObLO, coaeprkamee 1-2 rerepoaToma,
BbIOpanHbix 13 O, N wiu S, u 3amemen 0-2 3amectutensiMu, BoiOpanHbiMu U3 OH, rajorex
win C1-3-aJKuia;

R3 npenacTaBisier coOoi (eHun wiau S-O-ujieHHBIA TETEPOLUKI, uUMeromui 1-4
rerepoaroma, BeiOpaHHbIX 13 N 1 O, mpu 5TOM JIFOObIE U3 (PEHMIIBHBIX HIIH T'€TePOapUITbHBIX
rpynn 3amemensl 0-3 R3?,

R3? npencrapnser coboii rangores, Ci.g-ankuin, Ci-6-aIKOKCH, THAPOKCH-C 1-6-aJIKOKCH,
Ci.s-netitepoankun, Ci.s-geiitepoankokcu, Cig-ramoreHankui, Ci.g-ramoreHankokcu, Cs.e-
nuknoanku, Css-ranoreHuukIoankui, Cs.6-UuKI0ankokcu, Cs.6-Iukioankmi-C-3-aJIKOKCH-,
Cs.s-uuknoankun-Cis-nefrepoankokcu-,  Csg-nuknoankun-Cis-ranoreHankokcu-,  Cie-
ankokcu-Cis3-ankmi-, C3.6-1ukinoankokcu-Ciz-ankmi-, Ci4-ankmi-SOz-, C3.6-LIUKIOATKHII-
SO,-, apmn, Ce0-apun-O-, Ce.10-apun-S-, NRRUCO-, rerepormkn-. rereponuki-O-,

rereporukiI-CHy-, rereponuki-C(O)-, roe KaXKablii T€TEPOLUKI HE3ABUCUMO MPEACTABIISIET
2 2
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coboii 4-6-uneHHoe KoyblLo, uMmeromee 1-2 rerepoatroma, BeiOpaHHbIX W3 N u O, u rme
KaKIbIA aJIKWJI, UKJIOAJIKWI, apUJI UM F€TEPOLMKII 3amerteH 0-2 R

anbTepHaTUBHO, 2 R¥ Ha cocenHux aToMax MOryT OOBbENUHSTHCA ¢ 00pPa3OBaHHEM —
0-CH;-0O-, -0-CH;-CH>-, “O-(CHz)3- wi —O-(CH>)>-O-;

R® B xax0M ciyuae He3aBuCHMO npeacTapisier coboit OH, Ci3-ankmn, ruapokcu-Ci-
3-ankui, Ci-3-ankokcu, ranored, C=0 unu Ci.3-rajoreHankm wik C3.¢-IUKI0AIKUI,

R® u RY mesasucumo BuiGpanbnl u3 H, Cis-ankuma, Cis-meifrepoankuma, Cs.-
LUKJIOAJIKUAJIA WM B3sATble BMeCTe ¢ N, K KOTOPOMY OHHU IPHUCOEOUHEHbI, 00pasyT 4-6-
YJIEHHOE TeTePOLUKINYECKOe KOabLo, umMewmee 0-1 OONONHUTENBHBIA TIeTepOoaTOM.
BbIOpanHbii U3 N, O u S, u 3amemenHoe 0-4 3aMeCcTUTENSIMH, BBIOPAHHBIMU U3 IEHTEPUs UITH
rajioreHo;

R* npencrasnsier coboit H, Cl, F, Br, Ci4-amkun, Ci4-ankokcu, Ci4-ranoreHaiku,
C1.4-nefirepoankun, Ci4-nefiTepoankokcy, nuknonpornun win NRER':

R® u R mesaBucumo BeOpamsl m3 H, Cis-amxmma, Cis-meiitepoankuma, Cs.o-
LIMKJIOAJIKMJIA WJIM B3siTbie BMecTe ¢ N, K KOTOPOMY OHHM TNPHCOEOHHEHBI, 00pasyroT 4-6-
YIEHHOE KOJIbLO, 3amelieHHoe O0-4 3aMecTuTeNnsiMM, BBIODAHHBIMH U3 JACHTepUd WIN
rajioreHo;

R’ mpencrasnser coboit H, HO-, Cis-ankun-C(0)0-, CN, Cis-amkokcu, NRER™,
(OH),P(0)O- umu NH,CHR®CO-, rne R® npencrasnser coboit H, Cis-ankun mmu Ciss-
alKOKCH-C1-3-aJIKHUI;

R3? 1 R nesasucumo suibpanst u3 H, C1.3-ankua,

wm R%¥ u R® pmecre o6pasyror 3-6-uneHHOEe KapOOLMKIMYECKOE MU
reTePOLMKINIECKOE KOJIBIIO, KOTOpoe 3amenieHo 0-2 3amMecTuTessiMu, BbiopanHbiMu U3 F, C1.
s-ankuna win  Cis-rajoreHankuia, MOpU 3TOM TeTepOLUKINYecKoe KOoJiblo umeer 0-2
rerepoaroma, BeIOpaHHbIX 13 N O 1 S;

umi R’ orcyrersyer, u R% u R Bmecte 06pasyoT 3-6-4eHHOE KapOOIHKIHYECKOe
WIH TE€TEPOLMKIINYECKOe KOJIBIO, KoTopoe 3amemneHo 0-1 3amecturesieMm, BHIOpaHHBIM U3 F
win Ci.3-aJKujia, TPy TOM TeTePOLMKIHYECKOe KOJbLOo uMmeeT 0-2 reTepoaToMa, BEIOPAHHBIX
mN, Ous;

R& u R! mesasucumo BuiOpans u3 H, Cis-ankuma, Cis-neifrepoankuna mmm Cs.g-
LUKJIOAJIKUIA,

anpTepHaTuBHO, R® u RM BMecTe ¢ a30TOM, K KOTODOMY OHM IPHCOEIMHEHBI,
OOBeNMHSIIOTCST ¢ OOpa3oBaHWEM  MUIMEPUIMHWIA, MOPQOJMHWIA, TUNEPA3HHIIA,

MUPPONTUANHIIIA WK a3€TUANHIIIA, JIIOObIe U3 KOTOPBIX 3amerieHsbl 0-3 RY;
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R! npencrasnser co6oit Ci-3-amkumn, ranoreH win C1-3-TalOTeHAIKIIL,

RJ npencrasnser coboit ranoren umm OH;

R® npencrasnser coboii H unu Ci-3-ankun;

X npencrasnsier coboii N unu C-R’; rae R’ npencrasnser coboit H, ranoren, CN, Ci.
3-ajkui, Ci-3-ankokcu, Ci-3-rajoreHankui1 win Ci.3-TaJIOT€HATKOKCH, U

n pasHo 0, 1 nmm 2.

B npyrom acnekre wu3zoOpereHHMs packpbiThl coenuHeHus Qopmynsl () wmm
coenuHenus popmynsl (1), kak onucaHo B TIOOOM U3 IPYTHX BAPUAHTOB OCYIIECTBIICHUS MU
aclieKTOB, MX COJM, DJHAHTHOMEPBI, IHACTEPEOMEPHI, TayTOMEPHI, (apMaLeBTHUECKU
IpUEMIIEMBbIE COJIM, TUAPATHI WK CONbBATBHL, TTE:

R® nezaBucumo npencrasnser codoit H, Ci4-anxun unu Cr4-aedTepoanku,

O\,

CF3

\\\\\\\\\

anpTepHaTUBHO, R? mpencrasnser coboit

B nmpyrom acnekte wu3oOpereHust packpbiTel coenuHeHus (opmynsl (I) wm
coenunrenus: Gpopmyiel (1), onucaHHbie B JFOOOM U3 APYTHX BAPUAHTOB OCYIIECTBJICHUS U
aCMeKTOB, WX COJIM, SHAHTHOMEPBI, IHACTEPEOMEPbI, TayTOMephl, (apMaLeBTHUYECKU
NpUeMJIEMbIE COJIH, THPATHI WK COJbBATHL, TE:

R® npencrasnser coboii (heHuN Win MTUPUAMHIIL, UM TUPPOJIILI, JTHOObIE U3 KOTOPIX
samernensbl 0-3 R,

B npyrom acnekre wu3zo0pereHHMs packpbIThl coemuHeHuss (opmynsl () wmm
coequuenus: Gpopmyisr (1), onucaHHbie B JIIOOOM U3 OPYTHX BAPUAHTOB OCYILIECTBIICHUS WJIH
aCIeKTOB, WX COJHM, SHAHTHOMEPBI, IHACTEPEOMEPBI, TayTOMEphl, (apMaLEeBTHUECKU
NPUEMJIEMBIE COJIH, THAPATHI WK COJBbBATHL, TTE:

R3 npencrapisier coOod (eHwn WM S-6-4JeHHBI TeTepOIUKI, UMeroIui 1-4
rerepoaroma, BeiOpaHHbIX 13 N 1 O, pu 5TOM JIF0ObIE U3 (PEHMIBHBIX HIIH T'€TePOapUITbHBIX
rpynn 3amemenst 0-3 R,

B npyrom acnekre wu3o0pereHHs packpbIThl coemuHeHuss (opmynsl (1) wmm
coequnenus: Gopmyisr (1), onucaHHbie B JIFOOOM U3 IPYTHX BAPUAHTOB OCYILIECTBICHUS WJIH
aCIIeKTOB, WX COJH, 3HAHTHOMEPBI, IHACTEPEOMEPHI, TayTOMEphl, (apMaLeBTHUECKU
NPUEMJIEMBIE COJIH, THAPATHI WK COJNbBATHL, TTE:

A mpencraBisier cobdoii Cig-ankw, 3amemensbiii 0-1 OH, Cig4-meliTepoaikui,

samernennbiii 0-1 OH.
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B npyrom acnekre wu3oOpereHHMs packpbiThl coenuHeHus (opmynsl () wmm
coequHenus: popmyder (1), onucaHHbie B JIIOOOM M3 OPYTHX BAPUAHTOB OCYLIECTBICHHS WJIH
acIieKTOB, WX COJH, 3HAHTHOMEPBI, IHACTEPEOMEPBI, TayTOMEPhl, (apMaLEeBTHUECKH
IpUEMIIEMBbIE COJIHM, TUAPATHI WK CONbBATHL, TTE:

R’ npencrasnser coboii penun, 3amMermenHbii 0-3 R,

B npyrom acrniekte n3o0perenus packpoITel coenuHeHus popmysl (I) nmm
coequHenus popmyJiel (I), onrcanHble B TFOOOM U3 APYTUX BAPHAHTOB OCYINECTBIICHHUS HITU
aCIIeKTOB, UX COJIU, SHAHTUOMEPBI, TUACTEPEOMEPBDI, TAYTOMEPSHI, (hapMaLeBTUUECKU
IpUeMJIEMbIE COJIM, TUAPATHI WK CONbBATHL, TTE:

R** npencrasnser co6oii ranoren, Ci--akuin, Ci-6-aTKOKCH.

B npyrom acnekre n3o0peTeHust packpbIThl coenuHeHust popmyisl (1) nim
coenuHenus popmy:sl (I), onrcanHblie B IOOOM U3 APYTUX BAPUAHTOB OCYINECTBICHUS WU
ACIIEKTOB, X COJIM, SHAHTUOMEPBI, TUACTEPEOMEPDI, TAYyTOMEPBI, (hapMaLeBTHUECKH
IpUEeMJIEMBbIE COJIM, TUAPATHI WK CONbBATHL, TTE:

R3? npencrasnser coboii ranoren, Ci--ankm, Ci-s-ankoxen um NRERYCO-.

B npyrom acniekte n300peTeHus: packpoIThl coenuHenus popmysl (1) wim
coenuuenus popmyJisl (I), onricanHble B JFOOOM U3 APYTHX BAPUAHTOB OCYINECTBICHUS HITH
aCIEeKTOB, UX COJIU, SHAHTHOMEPBI, TUACTEPEOMEPBI, TAYTOMEPHI, (hapMaLeBTUIECKH
NpUeMJIEMbIE COJIH, THAPATHI WK COJbBATHL, TE:

R! npencrasnser coboit H unu Ci-4-anku;

R? npencrasnser coboit H, Ci.3-ankun umu C1.3-aJIKOKCH;

R* npencrasnser coboit H, Cl, F unu Ci4-ankui, C1-4-aIKOKCH.

B npyrom acrniekte n300peTeHust packpoITel coenuHeHus popmysl (1) mmm
coequuenus popmyJs (I), onrcanHbie B TFOOOM U3 APYTHX BAPUAHTOB OCYINECTBIICHHUS HITH
aCIIEKTOB, X COJIU, SHAHTHOMEPBIL, TUACTEPEOMEPBI, TAYTOMEPHI, (PapMaLeBTUIECKH
NPUEMIIEMBbIE COJIH, THAPATHI WK COJNbBATHL, TTE:

R! npencrasnser coboii H;

R? npencrasnser coboit H, Ci-3-ankun umu C1.3-aJIKOKCH;

R* npencrasnser coboit H, Cl, F unu Ci4-ankui, C1-4-aIKOKCH.

B npyrom acniekte n300peTeHust packpeITel coenuHeHus popmysl (1) nmm
coenunenus popmyJe (I), onrcanHbie B JFOOOM U3 APYTHX BAPHAHTOB OCYINECTBIICHHUS HITH
aCIIEKTOB, X COJIU, SHAHTHOMEPBI, TUACTEPEOMEPBI, TAYTOMEPBHI, (hapMaLeBTHIECKH

MPUEMIIEMBIC COJIN, TUAPATHI UJIU COJIbBATDBI, 1€
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A npencrasisier coboit —CHz-, CD;-, -CH2CHz-, -CH(CH3)-, -CH(CD3)-, -
CH,CH>CH(CH3)-, -CH>CH>CH(OH)- mnu -CH»-umkionpomnui-.

B npyrom acniexte n3o0perenus packpoITel coenuHeHus popmysl (I) nmm
coenuHenus popmyJel (I), onrcanHble B TFOOOM U3 APYTUX BAPHAHTOB OCYINECTBIICHHUS HITH
aCIIEKTOB, UX COJIU, SHAHTHOMEPBI, TUACTEPEOMEPBI, TAYTOMEPSHI, (hapMaLeBTHIECKU
NpUeMIIEMBbIE COJIHM, THAPATHI WK COJNbBATHL, TTIE

L npencrasmnsier codoit C(O)NH;

R® npencrasnser coboit H;

X npencrasnser coboit N unu CR”; u

R’ npencrasnser coboii H unu rajoreHo.

B npyrom acniekte n3obpereHus packpbITel coenuHeHus Gopmysl (I) nnm
coenuHenus: popmy:sl (I), onrcanHblie B IFOOOM M3 APYTHUX BAPUAHTOB OCYINECTBICHUS UIH
aCTIEKTOB, X COJIM, SHAHTHOMEPBI, TUACTEPEOMEPBI, TAYyTOMEPBI, (hapMaLleBTHUECKH
IpUEeMJIEMBbIE COJIM, TUAPATHI WK CONbBATHL, TTE:

X npencrasiser codoii H.

B npyrom acnekre n3o0peTeHust pacKpbIThl coenuHeHust popmysl (1) nam
coenunrenus popmyusl (I), onucansblie B 10OOM U3 APYTHX BAPUAHTOB OCYIECTBICHUS UJIH
aCIEeKTOB, UX COJIU, SHAHTHOMEPBIL, TUACTEPEOMEPBI, TAYTOMEPHI, (hapMaLeBTUUYECKH
NpUEMJIEMbIE COJIH, THIPATHI WK COJIbBATHL, TE:

X npencrasnsier coboii CR7,

B npyrom acniekte n300peTeHust packpoIThl coenuHeHus popmysl (1) mmm
coequuenus popmyJs (I), onricanHbie B TFOOOM U3 APYTUX BAPUAHTOB OCYINECTBIICHUS WU
aCIeKTOB, X COJIU, SHAHTHOMEPBIL, TUACTEPEOMEPBI, TAYTOMEPHI, (PapMaLeBTUUYECKH
NpUEMJIEMBbIE COJIH, THIPATHI WK COJbBATHL, TTE:

A mpencrasisier coboii -CHa- nmu -CH(CH3) -.

B npyrom acrniekte n300peTenust packpoITel coenuHeHus popmysl (1) nmm
coequnenus popmyJs (I), onrcanHbie B JFOOOM U3 APYTUX BAPUAHTOB OCYINECTBIICHHUS HITH
aCIIEKTOB, X COJIU, SHAHTHOMEPBIL, THACTEPEOMEPBI, TAYTOMEPSHI, (PapMaLeBTUIECKH
NPUEMIIEMBbIE COJIH, THAPATHI WIN COJNbBATHL, TTE:

R® npencrasnser coboii



15

R3a
~ F R3a
3a
?IjR ?ii/
F 2 F 2

u rae R* npencrasnsier coboii Ci.c-ankokch, C1.6-rajoreHankokc ik C3.6-1IUKIOATKOKCH.

R3a

'C

wm F ;

B npyrom acrniekte n3o0perenus packpoITel coenuHeHus Gopmysl (I) nmm
coequHenus popmyJel (I), onrcanHble B TFOOOM U3 APYTUX BAPHAHTOB OCYINECTBIICHHUS MU
aCIIeKTOB, UX COJIU, SHAHTUOMEPBI, THACTEPEOMEPDI, TAYTOMEPSHI, (hapMaLeBTUUECKU
IpUeMJIEMBbIE COJIM, TUAPATHI WK CONbBATHL, TTE:

L npencrasmnsier codoit C(O)NR?.

B npyrom acniekte n3o0peTrenust packpbIThl coenuHeHust popmyisl (1) nim
coenuHenus popmy:sl (I), onrcanHble B IIOOOM M3 APYTUX BAPUAHTOB OCYINECTBICHUS WU
aCIIEKTOB, X COJIM, SHAHTUOMEPBI, TUACTEPEOMEPBI, TAYyTOMEPBI, (hapMaLeBTHUECKH

MMPUEMIJIEMBIEC COJIN, TUAPATBI U COJIbBATHI, I'AC:

0]
NED
v
L npencrasnsier coboit (R)s

B npyrom acniekte n300peTenust packpoITel coenuHeHus popmysl (1) nmm
coequuenus popmyJis (I), onrcanHbie B TJFOOOM U3 APYTUX BAPUAHTOB OCYINECTBIICHHUS WU
aCIeKTOB, X COJIU, SHAHTHOMEPBIL, TUACTEPEOMEPBI, TAYTOMEPHI, (hapMaLeBTUIECKH
NPUEMJIEMBbIE COJIH, THAPATHI WK COJbBATHL, TTE:

A mpencrasnsier coboit Cig-amkokcn, 3amemnensbiii 0-1 OH, rerepoumnkiii-Co-3-
ankwi, pu 3toM ankui 3amerneH 0-1 OH, u rereporukia npencrasisier codoi 3-6-dieHHOoe
KOJBIIO, conmepkamee 1-2 rerepoaroma, BbiOpaHHbIX w3 O, N, wmu S, u 3amernen 0-2
3amecruressiMu, BeiOpanabivMu 3 OH, ranoren wiu Ci3-ajkunia.

B npyrom acnekre wu3o0pereHHs packpbIThl coenuHeHuss (opmynsl () wmm
coequHenus: popmyisl (1), onmucaHHbie B JIIOOOM U3 IPYTHX BAPUAHTOB OCYILIECTBICHUS WJIH
aCIIeKTOB, WX COJH, 3HAHTHOMEPBI, IHACTEPEOMEPHI, TayTOMEphl, (apMaLeBTHUECKH
NpUEMJIEMBbIE COJIH, THAPATHI WM COJNbBATBHL, TTE:

R® nezasucumo npencrasisier codoit H, Ci4-ankxun wmn Ci4-nedTepoask.
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B npyrom acnekre wu3o0pereHHMs packpbIThl coenuHeHuss (opmynsl (1) wmm
coequHenus: popmyisl (1), onmucaHHbie B JIIOOOM M3 IPYTHX BAPUAHTOB OCYLIECTBICHUS WJIH
aCTeKTOB, HMX COJIM, JHAHTHOMEpbI, AMACTEPEOMEpbI, TayTOMEpbI, (apMalleBTHUECKH
NpUEeMJIeMbIe COJIM, THIPATHI HJIH COJbBATHL, Te:

R?*? npencrapnser coboii rangores, Ci.c-ankuin, Ci-6-alIKokcH, THAPOKCH-C 1.6-aJIKOKCH,
Ci.¢-netitepoankun, Ci.s-neiitepoankokcy, Cig-ramoreHaikui, Ci.g-rajoreHankokcu, Cs.e-
HUKI0ANKUT, C3.6-raJlOreHIUKI0aNnKu, C3.6-IUKI0ANKOKCH, C3.6-IUKI0ATKUI-C1.3-aITKOKCH-,
Cs.e-unxnoankmn-Ci.3-neirepoankokcu-,  Cs.e-Iukinoankmi-Ci.3-raioreHankokcu-,  Cie-
ankokcu-Ci3-ankui-, C3.6-1uknoankokcu-Ci-z-ankumi-, Ci4-ankmi-SOz-, C3.6-LHUKIOATKUII-
SO;-, Ce-10-apun-S-, NRRICO-, rerepoumkn-, rerepouukn-O-, rerepounkna-CH,, e
Ka>KIbIH TeTepOLIMKII He3aBHCUMO NPEICTaBiIsieT OO0 4-6-4jleHHOe KOJIbLIO, uMeromee 1-2
rerepoaroma, BeIOpaHHBIX U3 N u O, U rie KaKIbli ajJKI, LUKJIOAJIKHI WJIH TeTePOLUKIT
zamemen 0-2 R®,

B npyrom acnekte wu3oOpereHust packpbiTel coeauHeHus (opmynsl (I) wm
coenuHenus: Gopmysl (1), onucanHble B JIIOOOM U3 APYrUX BAPUAHTOB OCYINECTBIICHHS HIIH
acIieKTOB, HX COJIM, JHAHTHOMEpbI, AMACTEPEOMEpBI, TAayTOMEpPbI, (hapMaleBTHUECKH
NpUEMJIEMbIE COJIH, THIPATHI WK COJbBATHL, TE:

R® B kax0M ciyudae He3aBuCHMO npeacTapisier codoit OH, C.3-ankmi, ruapokcu-Ci-
3-ankui, Ci-z-ankokcu, rajgored, C=0 unu Ciz-rasoreHanxkumin Wik C3-¢-IIUKITIOAJIKUIL.

B npyrom acnekre wu3zo0pereHHMs packpbiThl coemuHeHuss (opmynsl (1) wim
coequuenus: popmyisr (1), onucaHHbie B JIFOOOM U3 OPYIMX BAPUAHTOB OCYILIECTBIICHUS WJIH
aCMEeKTOB, HMX COJIM, 3HAHTHOMEpbI, AMACTEPEOMEpBI, TayTOMepbI, (apMalleBTHUECKH
NpUeMJIeMbIe COJIM, THIPATHI HIIH COJbBATHI, €

R’ mpencrasnser coboit H, HO-, Cis-ankun-C(0)0-, CN, Cis-amkokcn, NRERE-,
(OH),P(0)O- umu NH,CHR®CO-, rne R® npencrasnser coboit H, Cis-ankun umu Ciss-
alKOKCH-C1-3-aJIKUI,

R3? i R nesaBucumo suibpanst u3 H, Ci3-ankua,

umm R*® u R® Bmecte oOpasylor 3-6-umeHHOE KapOOLMKIHYECKOE MM
reTePOLMKINIECKOE KOJIBIIO, KOTOpoe 3aMerieHo 0-2 3aMecTuTessiMu, BbiopaHHbiMU U3 F, Ci.
s-ankmwna wim  Cl3-ralloreHaNKuiIa, TPU 3TOM TIeTePOLUMKIMYECKOe KOoibLo umeer 0-2
rerepoaroma, BeIOpaHHbIX 13 N O 1 S;

umu R’ orcyrersyer, u R% u R Bmecte 06pasyioT 3-6-ueHHOe KapOOLHKINYECKOe

WM TeTEPOLMKIINYECKOe KOJIbIO, KoTopoe 3amemneHo 0-1 3amecturesneM, BHIOpaHHBIM U3 F
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i C1.3-aJKnjia, PU 3TOM T€TEPOLHKINIECKOe KOJbIIO uMeeT 0-2 reTepoaroma, BEIOPaHHBIX
mN,OuC.

B npyrom acnekre wu3oOpereHHMs packpbiThl coenuHeHus (opmynsl () wmm
coequuenus: Gpopmydsr (1), onucaHHbie B JIFOOOM U3 OPYTHX BAPUAHTOB OCYLIECTBICHUS WJIH
aclieKTOB, WX COJM, DSHAHTHOMEPBI, IHACTEPEOMEPHI, TAyTOMEPHI, (apMaLEeBTHUECKH
NpUeMJIeMbIe COJIU, THIPATHI HJIH COJIbBATHL, Te:

R’ mpencrasnser coboit H, HO-, Cis-ankun-C(0)O-, CN, Cis-amkokcn, NRERM-,
(OH),P(0)O- umu NH,CHR®*CO-, rne R® npencrasnser coboit H, Cis-ankun umua Ciss-
alKOKCH-C1.3-aJIKUJT, 1

R? u R*® nezaBucumo sbidpansl u3 H, Ci.3-ankuna.

B npyrom acnekre wuszoOpereHHMs packpbiThl coequHeHus Qopmynsl (1) wmm
coenuHenus: Gopmysl (1), onucanHble B IIOOOM U3 APYrUX BAPUAHTOB OCYILNECTBJICHHS HIIH
aCTeKTOB, MX COJIM, JHAHTHOMEpbI, AMACTEPEOMEpBI, TayTOMEpPbI, (hapMareBTHUECKH
HpUeMJIeMble COJIN, THAPATHI HIIH COJIbBATHIL, TAE:

R’  npencraBnser cobGoit ramoren, Cie-ankui, Cig-ramoreHankun, — Ci.e-
ranorenankokcu, Ci--ankokcu um NRRYCO-.

Jlpyroii BapuaHT ocyuiecTBIeHHs] obecnieunBaer coeaunenue Gopmysl (I) wim ero
CTePEOn30OMephl, TAyTOMEpPhI, H30TOMbI, CONH, (APMALEBTHUECKU MPHEMJIEMbIE COJIH,
COJIbBATBI MJIHM MPOJIEKAPCTBA, IPU 3TOM COSTUHEHHE BBIOPAHO U3 COSTMHEHUH 10 PUMepaM.

Hacrosimmee u3oOpereHne Takke HANpaBlieHO Ha (apMaleBTHYECKHE KOMITO3HIUH,
NOJIE3HbIE ISl JIeYeHUs] 3a0O0JIeBaHM, CBA3aHHBIX C MOAYJSILMEH KHHA3, BKJIOYas
MOAYJIALIMIO  PELENTOpP-B3aUMOJEHCTBYIOIIUX  MPOTeMHKWHAa3, Takux kak RIPKI,
conepskamue coenunenus: dopmyinbl (I) win ux QapmareBTHYECKH TPHEMIIEMbIE COJU U
(apMaLeBTHYECKH IPHEMJIEMbIE HOCUTEIH WA pa30aBUTEIH.

H3o0pereHne, KpoMe TOro, OTHOCUTCS K Criocobam JieueHus: 3a00IeBaHMA, CBI3aHHBIX
C MOIyJIsILMeH KMHA3, BKIFOYasi MOAYJISLUIO PELeNTOP-B3auMOAEHCTBYIOLINX MPOTEHHKIHA3,
takux kak RIPKI1, BkiIrowaromuM BBENE€HHE MALMEHTY, HY>KJAKOIIEMYCs B TAaKOM JICUEHUH,
TepaneBTHYeCKH 3((HEKTHBHOTO KOJMYECTBA COENMHEHHsI corjiacHO dopmyite (I).

Hacrosimmee nzobperenne, kpoMe TOro, 00eCreyrnBaeT METOIUKHA U MTPOMEKYTOUHBIC
COCAMHEHUs] Ml TOJYYEHHS COCOMHEHWH IO HACTOSINEMY HM300peTeHHI0O WIH HX
CTEPEON30MEPOB, TAayTOMEPOB, (HapMaLEBTHYECKH NPUEMIIEMBIX COJIEH, COJbBATOB HIIU
NPOJIEKAPCTB.

Hacrosimmee m3oOpereHue takke obecrnednBaeT crocod JedeHust mposndepaTUBHBIX

3a00neBaHmii,  aJUIEPTUUeCKUX  3a00NeBaHMi, ayTOMMMYHHBIX  3a0OJeBaHMHA |
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BOCIIAJIUTENbHBIX 3a00JIeBAaHMI, BKIIIOUAOIINN BBEIEHUE XO35IMHY, HYKJAIOIIEMYyCsl B TAKOM
JEYSHNH, TepaneBTUYeCKn 3(P(PEKTUBHOIO KOJIMYECTBA IO MEHbLIEH Mepe OIHOro U3
COEAMHEHUI 10 HACTOSIIEMY H300pPETEHUI0 MM HX CTEPEOU30MEpPOB, TAyTOMEPOB,
(bapMareBTHYECKH TPUEMIIEMBIX COJIEH, COJIBBATOB HJIN MPOJIEKAPCTB.

Hacrosimee wu3oOpereHne Takke oOecredwBaeT Crocod JiedeHus 3aboieBaHws,
BKJIFOUAIOLIMI BBEIEHHE MALMEHTY, HYKAAIOLEMyCs B TaKOM JICUEHUH, TEPaNeBTHYECKU
s¢exTuBHOrO KONMMYecTBa coequHeHus popmyisl (1), mpu 3TOM 3ad0eBaHNe MPEACTABISET
co0oli BocmanuTenpHOe 3a00JieBaHNE KHUINEYHUKA, Oone3Hb KpoHa Miu s3BEHHBIH KOJIHT,
NCOpHa3, CHCTEMHYIO KpacHyi BojuaHky (SLE), peBMaTOMIOHBIN apTPUT, pPacCesHHBIHI
ckyepo3 (MS), oTTop:KeHHe TpaHCIUTAHTaTa, HEATKOroibHbINM creatorenatut (NASH) wm
UIIeMUIO-penepy3uio.

Hacrosimee wu3oOpereHne Takoke oOecrnedMBaeT Croco0 JIEYeHUs COCTOSIHUS,
BKJIFOYAIOLNI BBEIEHHE MALMEHTy, HYKAAIOLEMyCs B TaKOM JICUEHUH, TEPareBTHYECKU
s¢dexTrBHOrO KonmnuecTsa coenuHeHus (Gopmynsl (I), mpu 3TOM COCTOsIHME BBIOpPAHO U3
cucreMHoll kpacHod BomuaHku (SLE), paccesunoro ckieposa (MS), orTopxkeHHs
TPAHCIUIAHTAaTa, OCTPOrO MMEJIOT€HHOro JIEWK03a, XPOHMYECKOTO MHENIOT€HHOro JIeHKo3a,
METaCTaTUYeCKOH MeJaHOMBI, CapKoMbl Kamomm, MHOKECTBEHHOW MHEJOMBI, COJHIHBIX
OMyXOJiel, HEOBACKYJSIPU3aLMK TJla3a U HWHQPAHTHUIBHONH TIeMaHTMOMBbI, B-KJIeTOYHOM
auMpOMbI, cUCTeMHOW  KpacHou  BomuaHku (SLE), mcopuatudeckoro  apTpura,
MHOKECTBEHHOT'O BACKYJIMTA, $13Ba, WUAMONMATHYECKOH TPOMOOIMTONMEHUYECKONH MypIypbl
(ITP), ™MuacTeHHMH TPABUC, aJUIEPTUYECKOTO PHHHTA, pacCcestHHOro ckjiepo3a (MS),
OTTOP’KEHHUsS] TpaHCIUIaHTaTa, Auadera | Tuma, MemMOpaHO3HOro HepHUTa, ayTOMMMYHHOTO
TUpEeOHanTa, OOJNEe3HH XOJOAOBBIX M TEIUIOBBIX ArTJIFOTUHUHOB, CHHIPOMAa OBAaHCA,
TeMOJIUTHYECKOTO YPEMHUUECKOro CUHApoMa/ TpomboruTonernyeckor mypnypsl (HUS/TTP),
capkouno3a, cuHapoma IllerpeHa, mnepudepuyeckoll HeBpOMaTUM, OOBIKHOBEHHOM
Ny3bIPYAaTKH U aCTMbI, HealikorospHoro crearorenarura (NASH) wiu penepdy3un-umeMun.

Hacrosimee wu3o0pereHne Takke oOecrmedyuBaeT Croco0 JIeYeHHsl COCTOSIHUS,
BKJIFOYAOIIMI BBEIEHHE MALMEHTY, HYKAAOIEMyCs B TaKOM JICUEHUH, TEPareBTHYECKU
3¢ ¢dexTuBHOrO KomuuecTsa coenuHeHus: ¢opmydsl (I), mpu 3TOM cocTosiHHE BBIOPAHO M3
HEKpo3a MakpodaroB NMpu pa3BUTHU aTEPOCKIEPO3a, BUPYC-UHIYLIUPOBAHHOTO BOCTIAJICHHUS,
CHHIPOMA CHCTEMHOT'O BOCIMAJIUTENLHOTO OTBETA U 3TAHOJI-MHIYLIUPOBAHHOTO MOBPEXKICHUS
NeUeHH, HeHpOoIereHepaluuy, TaKOW KaK OTCIOEHHE CeTYaTKH, JereHepalusl CeTYaTKH,
BI&XKHOW M CyXOHW BO3pacTHOW MakyJisipHOH nereHepaumu (AMD), wmmemmn, O0KOBOTrO

amuorpoduueckoro ckiepos3a (ALS) u 6onesnu [Nome.
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Hacrosimee wu3oOperenne Takke oOecrmeyuBaeT Croco0 JIEYeHHsT COCTOSIHUS,
BKJIIOYAIOIIUI BBEICHUE MAIMEHTY, HYKIAIOIUEMyCsl B TAKOM JICYCHHH, TEpParieBTHUECKH
s¢exTuBHOrO KommuecTBa coenuHeHust ¢opmyisl (I), mpu 3TOM cocTosiHHE BBIOPAHO M3
BOCHAJIMTENBLHOTO 3a00JIeBaHUS KUIIEYHUKA, S3BEHHOr0O KojmTa, Oonesnu Kpona, ncopuasa,
peBmarounHoro aptputa (PA), cepmedHOW HEZOCTATOYHOCTH U HEAJKOTOJIbHOTO
crearorenatuta (NASH).

Hacrosimee wu3oOperenne Takxke oOecrneyuBaeT Croco0 JIEYeHHst COCTOSIHUS,
BKJIIOYAIOIIUI BBEICHUE MAIMEHTy, HYKIAIOIIEMyCsl B TAKOM JICYCHUH, TEPArleBTHUECKH
3¢ pexTuBHOrO KoauuecTBa coenuHeHust ¢opmyisl (I), mpu 3TOM cocTosiHME BBIOPAHO U3
BOCHAJIUTENBbHOTO 3a00IeBaHNs KUIIeYHHKa, Oone3Hr KpoHa, sI3BEeHHOro KOJIUTa 1 Icoprasa.

Hactosimee wu3o0OpereHne Takke 00ecneunBaeT CrHoco0 JIeUeHHs] COCTOSHUS,
BKJIIOYAIOINUI BBEICHUE MAIMEHTy, HYKIAIOIIEMyCsl B TAKOM JICYCHUH, TEpPAreBTHUECKH
s¢dexTBHOrO KonmuuecTsa coenrHeHust Gopmynsl (I), mpu 3TOM COCTOsIHME BBIOpPAHO U3
HeaskoronbHoro crearorenatura (NASH) u nmemun-penepdysum.

Hacrosimee wn3oOperenue Takke oOecrednBaeT CHocod JIeUueHHs PEeBMATOMIHOIO
apTpUTa, BKJIOYAIOLIMN BBENCHHWE MAIMEHTy, HYXJAOIIEMyCsl B TaKOM JICUEHHH,
TepaneBTHuecku 3¢ dexTuBHOrO KoMMyecTa coenuuenus popmysr (I).

Hacrosiimee wu3o0pereHue Takke oOecrmednBaeT Crocod JieueHus 3a00JeBaHHIA,
BKJIFOYAOIIUI BBEIEHHE MAIMEHTY, HYKIAIOIIEMYCsl B TAKOM JIEYEHUH, TEPArieBTHUECKH
s¢¢exTuBHOrO KoymuectBa coenuHeHust ¢opmynsl (I) wmiam  ero  QapmauneBTudecku
NPUEMJIEMOI COJTM B KOMOWHALIMH C APYTUMH TEPATIeBTUYECKUMH areHTaMH.

Hactosimmee wu3o0pereHne Takke oOOeCmeYMBAaeT COCOUHEHUsT IO HACTOSIIEMY
U300PETEHUI0 WJIM HX CTEPEOM3OMEPBI, TAayTOMEphI, H30TOMBI, COJH, (hapMalleBTHUECKH
npUeMJIeMbIE COJIH, COJbBATHI WK MPOJIEKAPCTBA ISl IPUMEHEHHUS B TEPATIHU.

B npyrom Bapumante ocymectBieHus coenuHeHust ¢opmyiasl (I) BeiOpaHBl U3
COENMHEHUH, MPUBEAEHHBIX B MpUMepax, WM KOMOWHALMI COeJUHEHH, MPUBEIEHHBIX B
npuMepax WM B JPYrUX BapHaHTAaX OCYLIECTBJICHHs, MPEACTABICHHbIX B HACTOSIIEM
TIOKYMEHTE.

B eme onnom BapuanTe ocyuectsienus 3HaueHue 1Cso st coenunernii popmyosl (1)
B aHanuzax RIPK1, onucanubix Hike, cocTapsieT > 200 HM.

B eme onHom BapuanTe ocymectsieHus 3HaueHue [Cso mst coenunenuit popmyns (1)
B ananuzax RIPK1, onucanubix Hike, cocTapisier <200 HM.

B eme onnom BapuanTe ocyiiectsienus 3HaueHue 1Cso st coenunernii popmysl (1)

B aHanuzax RIPK1, onucanubix Huke, cocTapisier <20 HM.
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Hactosimmee wu3o0perenne Takke obOecreunBaeT NPUMEHEHHE COEAMHEHWH I10
HACTOSIIEMY HM300PETEHUI0 WM HX CTEPEOM30MEPOB, TayTOMEPOB, H30TOIOB, COJE,
(I)apMaLIeBTI/ILIeCKI/I MPUEMIIEMbIX CO.]'IGfI, COJIbBATOB HJIM TIPOJICKAPCTB [AJIA HU3TOTOBJICHUA
JEKapCTBEHHOTO  CPEeNCcTBAa  JJsl  JIEYEHUS  paka, aJUIepruueckoro  3aboneBaHMS,
ayTOMMMYHHOTO 3200JI€BaHHSI WJIM BOCTIAJIUTEIBHOTO 3a00JI€BaAHMS.

Hacrosimmee n3oOpereHne mMoxeT OBITh BBIOJHEHO B APYIHMX KOHKPETHBIX (popmax
663 OTCTYILICHUA OT €ro CymHOCTU HWJIN OTJIUYUTCIIbHbIX TIPHU3HAKOB. HaCTOﬂH_Iee
I/1306peTeHI/Ie OXBAaTbIBAC€T BCEC KOM6I/IHaI_II/II/I MPEANIOYTUTCIIbHBIX ACIICKTOB I/I/I/I.]'II/I BAPHUAHTOB
OCYyHICCTBJICHUA 1/1306peTeH1/1;{, YHOOMSHYTBIX B HACTOAIIEM JOKYMCHTE. HOHSITHO, qTO .]'IIO6I)I€
U BCC BAPHUAHTHI OCYILICCTBJIICHHS HACTOALICTO H306pereH1/m MOryT pacCMaTpHuBATBCA BO
B3aUMOCBS3M C JIOOBIM  JPYT'MM BapUaHTOM  OCYINECTBJIEHHS WJIH  BapUaHTaMHU
OCYLIECTBJIEHUS] [AJI1 OMNHMCAHMs [OMNOJHUTENbHBIX BapUAHTOB oOcyllecTBieHus. Taxxke
HOHSITHO, YTO KaKAbIH OTAENbHBIH JIEMEHT BAPUAHTOB OCYIIECTBIICHHUS MPEICTABIIET COOOM
CBOW COOCTBEHHBII HE3aBUCUMBIN BapUAHT OCYIIECTBiIeHUs. bojiee TOro, moapasymenaercs,
41O JIF0OO0I HIEMEHT BapuaHTa OCYIIECTBICHUS OOBbEAMHSAETCS C JIIOOBIM MM BCEMU APYTHMHU
JJIEMEHTaMH M3 JII00Or0 BapUaHTa OCYLIECTBJICHUS] MAJISI ONWCAHUS JONOJHUTEIBHOTO
BAPUAHTA OCYLIECTBJICHUS.

I[anee MPUBCACHDBI OINPEACTICHHUA TCPMHUHOB, HUCIIOJB3YyCMbBIX B 3TOM OIIHCAHHUU U
npuaraemoii popmyie nzobperenus. [lepBoHadaibHOE OMpenesieHUe, MPEIOCTABIEHHOE IS
I'PyIIbl UJIKX TCPMHUHA B HACTOAIIEM JOKYMEHTE, IIPUMECHACTCA K 5TOU rpyane ujid TCPpMUHY
MO BCEMY OMHUCAHHMIO W (HOpMyJie U300pETEHHs, OTHEIbHO WM KaK 4YacTh OPYrOH TPYIIIbI,
€CJIM HE YKa3aHO MHOE.

B Tex cnywasx, korga mobas mepemenHas (Hanmpumep, R?) BcTpeuaercs Gonee uem
OIWH pa3 B MOOOM KOMIIOHEHTE WK (popMyJie IJIsl COSAMHEHUs, €€ ONpeesieHHe B KaKIOM
Cly4ae sBJISIETCS HE3aBHCHUMBIM OT €€ ONpPENENIEHHs B KaXXAOM JApyroM ciydae. Takum
00pa3oMm, HampuMep, eclM MOKAa3aHO, uTO TPyIa siBisercs 3zamemenHoit 0-2 R3) Torma
yKazaHHas Ipynna HeoOsA3aTeNbHO MOXKET ObITh 3aMmelleHa AByMs rpynmamu R, u R® B
KaXJI0OM Cllydae BLIOpaH He3aBUCHMO U3 onpeaenenus R, Takxke KOMOUHALIMU 3aMeCTHTENIEH
I/I/I/I.]'II/I NEPEMCHHBIX OOIMYCKAKOTCA, TOJIBKO €CJIN KaXKaast KOM6I/IHaL[I/I$I B pE3yJIbTAaTC NPUBOAUT
K CTa6I/IJIbeIM COCAUHCHHUAM.

B Tex cnydasx, kOrma mHOKa3aHO, YTO CBsI3b C 3aMECTUTENEM IEepPEeCEeKaeT CBs3b,
COEAMHSIOIIYIO JIBA aTOMa B KOJIbLIE, TOTAA TAKOH 3aMECTHTEIb MOJKET OBITh CBS3aH C JIFOOBIM
aTOMOM B Kouiblle. B Tex ciyuasix, Korja 3aMecTUTeNb PUBEAeH 0e3 YKa3aHUs aToMa, depe3

KOTOPBII TaKOW 3aMECTUTEINb CBSI3aH C OCTAJBHON YaCThIO COSAMHEHUS 3aJaHHON (HOPMYJIbI,
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TOTAa TaKOH 3aMeCTUTENh MOXKET OBITh CBS3aH IOCPEACTBOM JIHOOOro aromMa B TakOM
3amectutene. KomOnHammy 3amectureneil W/WiM NMEPEMEHHBIX IOIMYCKAIOTCS, €CIH TaKHe
KOMOWHAIMH PUBOIAT B PE3yJIbTaTe K CTAOMIIbHBIM COSIMHEHUSIM.

B Tex ciydasx, rae MMErTCs aTOMbl a30Ta (HarpuMep, aMUHBI) B COEIUHEHUSX I10
HACTOSIIEMY U300PETEHUI0, OHU MOTYT OBITh IpeoOpa3oBaHbl B N-OKCHUIBI TyTEM 00pabOTKH
okucnurenem (Hanpumep, MCPBA w/unu nepokcuaamMu BOZOpPOZA) ISl TIONYYEHHUS IPYTHX
COEAMHEHUIl 1O HacrosmeMy wu3oOpereHuro. Takum 00pa3oM, CUYUTAETCs, 4YTO BCE
NIOKA3aHHbIE U 3asIBIEHHbIE aTOMBI a30Ta OXBATBIBAIOT KaK IOKA3aHHBINA a30T, TaKk U ero N-
okcuaHoe nponssoanoe (N—0).

B cooTBercTBHU C YCJIIOBHBIM 0603Ha‘{eHI/IeM, HCIIOJIb3YEMBbIM B IaHHOM O6J'IaCTI/I,

g_ UCTIONB3YETCS B CTPYKTYPHBIX (OpMyJIax B HACTOSLIEM TOKYMEHTE IJIsi 00O3HAYESHMUs
CBsI3M, KOTOpasi MPencTaBiseT co00i TOUKy MpHucoenuHeHns (parMeHTa WiId 3aMeCTUTENS K
SIIPY WJIU CKEJIETHON CTPYKTYpE.

Tupe «-», KOTOpOe HE HAXOOUTCS MEXAy JByMs OYKBaMH WM CHMBOJIAMH,
UCTIONB3yeTCs sl 0003HaUeHHsI TOYKH mpucoenuHenus 3amecturens. Hanpumep, -CONH,
MPUCOETUHSETCS Yepe3 aTOM YIIeposa.

TepMuH «HEOOS3aTEPHO 3aMEINEHHBIN» B OTHOLIEHHH KOHKPETHOro (¢parMeHra
coequnenus: popmyinsl (1) (ranpumep, HeoOsI3aTENBHO 3aMellleHHAs] TeTEPOAPUIIbHAS TPYIITA)

oTHOcUTCsl K (parmenty, umeromemy O, 1, 2 wmu Oonee 3amecturenedl. Hampumep,

)
«He00s3aTeNbHO 3aMELICHHBIN AJKWI» OXBaThIBAET KAaK «AJIKHWI», TaK M «3aMEILICHHbIH
aNKWw, Kak ompeneneHo ke, CrnenuamuctaM B AaHHOW oOjactu OyneT MOHSITHO B
OTHOLIEHHH JTIF0OO0H IPYIIIBI, COAEPIKALIESH OUH HIIU 0OJiee 3aMEeCTUTENICH, YTO TaKUe TPYTIIIbI
HE TNpeNHa3HA4YeHbl Ui BBEIAEHHsS KaKOW-JIMOO 3aMEeHbl WJIM CXEM 3aMEIleHUs, KOTOpbIe
SIBJISTEOTCSL CTEPUYECKU HELEeIecO0Opa3HbIMU, CHHTETUYECKH HEOCYINECTBUMBIMH W/WIH IO
OTpeNeNIEHUI0 HECTAOUTbHBIMU.

Hcnonp3yeMmblil B HACTOSIIEM JOKYMEHTE TEPMUH «aJKW» WIIN «AJKUJIEH» BKJIOYAeT
HACBIIEHHbIE aNu(paTHYECKUe YIJIEBOJOPOIHBIE TPYIBI KaK C PAa3BETBICHHOW, TaK U C
npsIMON 1IeMblo, MMEIOLUE OIpefeseHHoe 4ucio atoMoB yraepoaa. Hampumep, «Ci-i0-
ankwry (umu ankwieH) Bkirodaer Cp, Co, Cz, Cy4, Cs, Cg, Cq, Cg, Co u Cyp ankuibHbIe
rpymnmel. Kpome Toro, Hanpumep, «(C1-Ces)amkum» o003HavaeT ajkuwi, UMerIui ot 1 1o 6
aTOMOB yTIiiepoaa. AJNKWIbHBIE TPYIIBl MOTYT ObITh HE3aMELICHHBIMH WJIM 3aMeIleHHBIMU
TaK, YTO OAWH HJIM 0OJiee MX aTOMOB BOAOPOAA 3aMEINEHBbl IPYroil XMMHUYECKOH TPYIIIOH.

IIpuMepsl aNKUIBHBIX TPYMIl BKJIIOYAOT, HO Oe3 orpanmyenus, merun (Me), stun (Et),
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nponu (Hanpumep, H-NPOIHI U U30Nponw), OyTun (nanpumep, H-OyThI, U300YTHII, TPET-
OyTui), neHTus (Hanpumep, H-IIEHTHIT, U30NEHTUJI, HEONIEHTUI) U T.I1.

B Tex cnywasix, KOraa TEPMHUH «aJIKWID» HCIOJB3YETCs BMECTE C JPYroil IPYIIOH,
HAIpUMeEpP, B «APHJIANKIDY, 3TO COYETaHHE OmNpenessieT ¢ Oojplueil crenu(pUuIHOCTBIO T10
MEHBIIIeH Mepe OANH U3 3aMeCTHTeNiel, KOTOphIi OyneT comepikaTh 3aMELICHHBIA aJIKHIL.
Hanpumep, «apunankuwn» OTHOCHTCS K 3aMELIEHHON AJKUJIBHOM TpyNIe, KaK ONPEeneseHO
BBILIIE, B KOTOPOIl MO MEHbIIEH Mepe OAMH M3 3aMeCTUTeNell mpeacTaBisieT coOoil apuu,
takoi kak Oemswin. Takum oOpasom, TepmuH apmi(Co.4)alKul BKIIOYAET 3aMELIeHHBIN
HU3LIUNA AJKWI, UMEKIIUM N0 MEHbIIEH Mepe OAMH apWIbHBIM 3aMECTUTENb, a TaKXKe
BKJIFOYAET apuJi, HEMOCPEICTBEHHO CBSI3aHHBIH C Apyroi rpymnmoi, m.e. apui(Co)akui.
TepMuH «rerepoapuiagKu» OTHOCUTCS K 3aMEIIEHHON alIKWIIbHOM IPYIINe, KaK ONPEeAeNeHO
BBILIIE, T7IE 10 MEHbIIEeH Mepe OIMH U3 3aMECTHTENEH TPEACTABISIET COOOH reTepoapu.

TepMuH «ankeHUT» NI «AJKEHUJIEH» BKJIOYAET YIJIEBOJOPOAHbIE LIETIH C MPSMOHN
WIN Pa3BETBJIIEHHOH KOH(pUIypauued W HMeIoIue OAHy WiIn Oosee ABOHHBIX yIJIEpOn-
YIJIEPOMHBIX CBsi3€H, KOTOPBIE MOTYT BCTPEYATHCS B JIIOOOM CTaOMIIBHOM IOJIOKEHUH BIOJb
uern. Hanpumep, «Cr.s-ankenmwn» (wnu ankenwieH) BkimodaeT Cp, C3, C4, Cs u Cg
aNKeHWIbHbIE Tpynnbl. [IpuMepbl allkeHWIa BKIIIOYAIOT, HO 0€3 OrpaHuyYeHus, STeHW, |-
nponeHuwt, 2-nponenuy, 2-0yrenun, 3-OyTeHwn, 2-MeHTEHW, 3-MeHTEeHW, 4-TIeHTeHu, 2-
TeKCEHUJ, 3-TeKCeHUJ, 4-TeKCEeHUJI, S-TeKCEeHUJI, 2-MeTHJI-2-TTPONEHUII, 4-MEeTUJI-3-IEHTEHUIT
U T.I0.

TepMUH «aJKUHWI» WIN AJKUHWICH» BKJOYAET YIJIEBOAOPOAHBIC Ienmu JUOO
npsIMOiA, JIUOO Pa3BETBIEHHOW KOHQUTYpALMH, W UMEKIUEe OIHY I OoJjiee TPOMHBIX
yIIepOA-YIJIEPONHBIX CBsA3€H, KOTOPbIE MOTYT BCTPEYaThCS B JIEOOOM CTaOMJIBHOM
nojioxkeHnn Brosib nenu. Hanpumep, «Ca.e-ankuamwny (vwu ankuHmieH) Bkirodaer Co, Cs,
C4, C5 u Cg ankuHWJIbHBIE TPYMIbI, TAKHE KAK STUHWI, MPOMUHWJ, OyTHHHJ, TIEHTHHHII,
FeKCUHUWII U T.11.

B Tex cnydasx, KoOrma cCcCpUlKa CAElaHa Ha 3aMELIEHHYK AaJKEHUJIbHYIO,
AJIKUHWIBHYIO, aJKMJIEHOBYIO, AJKEHWJICHOBYIO WJIH AJIKUHWJIEHOBYIO TPYIINY, 3TH TPYIIIBI
3aMeIleHbl OJHUM-TPEMs] 3aMECTUTENsIMHM, Kak OIpENENIeHO BbIe Ui 3aMelleHHbIX
AJKUJIBHBIX TPYTIIL

TepMUH «aJKOKCH» OTHOCHUTCS K aTOMy KHCJIOPOZA, 3aMELIEHHOMY AaJKHJIOM WU
3aMeIlleHHOMY aJKWily, Kak OIpeleNieHO B HacrosuleMm JokyMeHTe. Hampuwmep, Tepmun

«ankokcu» Bkmovaer rpymnny -O-Cie-alkmi, Takyl Kak METOKCH, 3TOKCH, IMPOMOKCH,
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U30MPONOKCH, H-OyTOKCH, BTOP-OYTOKCH, TpeT-OyTOKCH, TIEHTOKCH, 2-TIEHTHJIOKCH,
HU30MEHTOKCH, HEOMEHTOKCH, T€KCOKCH, 2-TE€KCOKCH, 3-T€KCOKCH, 3-METHJINIEHTOKCH U T.II
«Hu3muil ankokcw» OTHOCUTCS K aJKOKCUIPYMNaM, MMEIIUM OT OAHOIO N0 4YeTbIpex
aTOMOB YIJIEpOAA.

JO;KHO OBITH TOHSTHO, YTO BBIOOP IUIsI BCEX TPYMI, B TOM YHCIE, HAIMPHUMED,
AJIKOKCH, THOAJIKWJ U aMUHOAJKWI, OyAeT CAelaH CIEUAJUCTOM B JaHHOW oOjacTu aJis
o0ecrieueHns1 CTAOMIIbHBIX COEIUHEHHH.

Hcnonb3yemblli B HacTOSILIEM INOKYMEHTE TEPMHUH «3aMELICHHBIN» O3HA4aeT, 4TO
mo0oii onuH uau Oonee aTOMOB BOAOPOAA HAa BHIOPAHHOM aTOME WM TPYIIE 3aMelleH
BBIOOPOM M3 YKa3aHHOM T'PYIIIBI IIPU YCJIOBUH, YTO HE MPEBbIIIEHA HOPMaJIbHAsl BAJIEHTHOCTD
HAMEUYEHHOro aToMa. B Tex ciyuasix, Korna 3aMeCcTHTENIEM SIBJISIETCSI OKCO UJIH KeTO (TO €CTh
=0), Torma 2 aromMa BOAOpPONAa HAa OTOM aroMe 3amMeHeHbL. Kerozamecturenn He
IPUCYTCTBYIOT HAa apoMaTU4ecKux rpynmax. Ecium He yka3aHO MHOE, YINOMSHYTbIE
3aMECTUTEIM BOBJIEUEHBl B SIAEPHYIO CTPYKTypy. Hampumep, MOHSTHO, YTO B TeX Cy4YasXx,
Korna (LUKJIOAJKWI)AJKMJI IPUBEIEH B KAueCTBE BO3MOXKHOIO 3aMECTHUTENs, TOYKa
IMPUCOEANHEHUs 3TOrO 3aMECTUTENsl K SAEPHON CTPYKTYpe HAXOAWUTCSA B AJKUJIBHOW YaCTH.
JIBOlHBIE CBSI3M KOJIbI[A B KOHTEKCTE HACTOSIIEro H300pETeHUs MPEeACTaBISIOT COOOM
IBOWHBIC CBSI3M, KOTOpPble OOpa3ylOTCs MEXKIy ABYMs CMEKHBIMA aTOMaMHu KOJIbIA
(mampumep, C=C, C=N mu N=N).

Kom0Ounnanmm 3amectuTeneil W/uiyM NMepeMEeHHbIX IOMYCKAIOTCS TOJBKO, €CIIM TaKue
KOMOWHAIIMM TPUBOASAT B pe3ysbTaTe K CTAOMJIbHBIM COEIMHEHHSIM WJIH MPUMEHUMbBIM
CHHTETUYECKUM TPOMEKYTOYHBbIM COeAMHEHUsIM. Ilon CTaOWJIBHBIM COETUHEHHEM WU
CTa0MJIBHOW CTPYKTYpOH NOAPAa3yMeBAETCS COENMHEHHE, KOTOPOE SIBJISETCS JOCTATOYHO
YCTOHYMBBIM, YTOOBI MEPEHECTH BBIACIEHHE W3 PEAKIHOHHOH CMECH N0 NPUMEHHMOM
CTENEHU YHCTOTHI U MOCIeNyolee cocTaBieHue B 3()(EeKTUBHBIA TepaneBTUYECKUN areHT.
[IpennoyrnrenbHO, YTOOBI MEPEYHCICHHbIE B HACTOSINMHA MOMEHT COEAMHEHUS He
conepskaiu N-raynoreno, S(O):H umu S(O)H-rpymimy.

TepmuH «kapOOLUKINITY WIH «KapOOLMKINYECKUI» OTHOCUTCS K HACHIIIEHHOMY HITH
HEHACBIIIEHHOMY,  WJIM  YaCTUYHO  HEHACHIIEHHOMY,  MOHOLMKJIMYECKOMY  HWJIH
OMLIMKIIMUECKOMY KOJIbLYY, B KOTOPOM BCE aTOMBI BCEX KOJIEI MPEACTABIAIOT COO0H yriepon.
Takum  oOpasoMm, TepMUH BKIIOYAET LUKJIOAJKHJIBHBIE W  apHJIbHbIE  KOJbBIA.
MoHonMKInYecKre KapOOLUKIIBI HIMEIOT OT 3 A0 6 KOJBLEBBIX aTOMOB, elle 0oJiee TUITUIHO
5 mmu 6 KONBLEBBIX aTOMOB. bunmknndeckrne kKapOOLUUKIBI UMEIOT OT 7 10 12 KOJNbLEBBIX

aTOMOB, HapUMeEp, OPraHU30BaHHBIX B Buae Oumukio[4,5], [5,5], [5,6] wim [6,6] cucremsl,
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60 9 unmu 10 KONBLEBBIX aTOMOB, OPTaHU3OBAHHBIX B BUAe OWIMKIO[S,6] wmm [6,0]
cucreMbl. [Ipumepsl Takux KapOOLMKIIOB BKIJIOYAIOT, HO 0€3 OrpaHHYeHHs, LUKJIOMIPOITUIL,
LUKJIOOYTHJI, UUKIOOYTEHWI, UKJIOTIEHTIII, IUKJIOTIEHTEHIJI, [IUKJIOTEKCHII, [IMKJIOTENTEHNUT,
LUKJIOTENTHJI, LIUKJIOTENTEeHWI, aJaMaHTHJI, LIUKJIOOKTHII, IUKJIOOKTEHW, LIUKIOOKTaJAeHUI,
[3.3.0]6ummknooktan, [4.3.0]0uumkionoHaH, [4.4.0]ounuknonekan, [2.2.2]OMIMKIOOKTaH,
bayopenun, ¢eHwt, HaQTHI, WHOAHWI, aJaMaHTII, AaHTPALCHWI H TeTParugpoHa(THI
(terpammu). Kak mokasaHo BbIlE, KOJIbLIA C BHYTPEHHMM MOCTHKOM TaK)K€ BKIIFOYEHBI B
onpexaesieHne kapoomnukia (Hanpumep, [2.2.2]6unukinookraH). KapOoUuKIel MOTYT BKJIFOYATh
LUKJIONPONUJ, LUKIOOYTHI, LMKIONEHTHN, Lukjorekcun u ¢enmwn Korma ucnons3yroT
TEPMUH «KapOOLIMKII», MOAPA3yMEBAETCs, YTO OH BKIIIOYAET «apmi». KombLio ¢ MOCTHKOM
BCTPEUAETCs], KOIZla OAMH WJIM HECKOJBKO aTOMOB YIVIEPOJA COEAMHSIIOT ABAa HECMEXKHBIX
aroma yriepoaa. IIpennoyrurenbHble MOCTHKU MPEACTABISIIOT COOOM OAMH WIJIM ABAa aToMa
yraepona. Cienyer OTMETUTh, YTO MOCTHK BCEr/ia MPEBpPaIlaeT MOHOLMKINYECKOE KOJIbIIO B
Ounmkngeckoe konblo. Korna xoiplo MMeeT MOCTHK, 3aMECTHUTEINH, MePEeYHCICHHbIE s
KOJIbLIA, TAK)KE MOTYT IPUCYTCTBOBATh HA MOCTHUKE.

TepmuH  «apwin»  OTHOCHUTCS K  MOHOLMKINYECKUM WM OULMKJINYECKUM
apOMAaTUYECKUM YIVIEBOAOPOAHBIM IpynmnaMm, UMermuM oT 6 1o 12 atroMoB yriepona B
KOJIBLIEBOM YaCTH, TAKUM Kak (peHUIbHAS U HAQTHIbHAS TPYIIIbI, KAKAAS U3 KOTOPBIX MOXKET
ObITh 3aMerneHa. [IpeaNMOYTHTENBbHOH apUIBHON TPYNIOH SBISIETCS HEOoOs3aTeIbHO
3aMEeLICHHBIH (EeHUII.

TepMUH «IUKJIOANKWUI» OTHOCUTCS K LUKIMYECKHUM alIKWJIBHBIM  TpYIIIaMm,
BKJIFOYAKOIM MOHO-, OW- WJIM TOJHLUMKIMYECKHE KOJbLEeBble cHCcTeMbl. [Ipeamonaraercs,
yro Cs.7-uuknoankun BkioudaeT C3, Cy4, Cs, Cg u C7 uuknoankunbHbie rpynmnsl. [Ipumepst
LUKJIOAIKUIIBHBIX TPYII BKJIOYAIOT, HO 0€3 OrpaHWYeHHUsi, LUKJIOMPOIWI, LHUKIOOYTHIL,
LUKJIONEHTWI, LUKJIOTeKCHJ, HOPOOPHMJ M T.M., KOTOpbIE HEOOS3aTeNbHO MOTYT OBITh
3aMELIeHbI Y JIFOOBIX JOCTYITHBIX aTOMOB B KOJIbIIE(aX).

TepMUHBI  «TETEPOLIUKIIOATIKUIY, «TE€TEPOLUKIO», «TeTEePOLUKINYECKUI» WU
«TETePOLIUKIIII) MOTYT OBITh UCTIOIB30BAHBI B3AMMO3aMEHSIEMO U OTHOCSTCS K 3aMELIIEHHBIM
1 HE3aMELIEHHbIM HEapOMAaTH4EeCKUM 3-7-4I€HHbIM MOHOLMKIMYECKUM rpynmam, 7-11-
YWIEHHBIM OWIHMKJINYeCKHMM rpynmaM #u  10-15-4ieHHBIM TPULUKIMYECKAM TpPYyMIaM Hu
apOMaTUYECKUM TeTepOapUIbHbIM TpyIIaM, Kak ONUCAHO HUJKE, B KOTOPBIX MO MEHbLIEH
Mepe OHO M3 KOJiel] MMeeT 1o MeHblueid mepe omuH rerepoatoM (O, S mmu N), nmpuuem
VKa3aHHBbIA TEeTEPOATOM COAEPKUT KOJIBLIO, MOPEANOYTUTENbHO uMeruee 1, 2 wmu 3

rerepoaroma, BbiOpaHHbIX 3 O, S m N. Kaxkmoe KOJbIO TakOW TIpyMIbL, conxepsKamen
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reTepoaToM, MOXKET COAEP KaTh OMH WJIM JBAa aTOMa KHUCJIOPOJA MM Cephbl H/HIIM OT OTHOTO
710 YEeThIPEX aTOMOB a30Ta, MPH YCIOBUH, YTO OOIIee YUCIIO TeTEPOaTOMOB B KQXKIOM KOJIbIIE
paBHO YeTbIPEM WM MEHbILE, U JOMOJHUTENbHO MPU YCIOBHH, YTO KOJBLIO COAEPKUT IO
MEHBIIEH Mepe OJUH aToM YIJiepoia. ATOMBI a30Ta U Cepbl HEOOs3aTENbHO MOTYT OBITH
OKHCIIEHBI, M aTOMbl a30Ta MOTYT OBITb HEOOs3aTeNPHO  KBAaTE€PHU3UPOBAHBL
KonpneHncupoBaHHbIE KOJBIA, COCTABISAIOLINE OUIUKINYECKHE U TPULUKIMYECKUE TPYIIIIbL,
MOTYT COJEpXaTb TOJBKO aTOMbI YIJIEpOAa U MOTYT OBbITh HACBHIEHHBIMHM, YaCTUYHO
HACBIIIEHHbIMH WJIM HEHACHIIIEHHbIMU. ['ereporukinyeckas TIpymnma MOXKET ObITh
NPUCOEIUHEHA K JIIOOOMY JOCTYITIHOMY aTOMy a30Ta WM yriepoaa. TepMUH «TreTepOLUKID
BKJIFOUAET «TreTepoapuibHble» TIpynnbl. Kak MO3BOJNSET BaJEHTHOCTb, €CIU YKa3aHHOE
JOTIONIHUTENIbHOE KOJBLO NPEACTaBIsieT COOOH LUKJIOANIKMI WM TeTePOLHUKIIO, OHO
JOTIOJTHUTEIBHO Heo0s3aTebHO 3aMereHo = O (0KCO).

IIpumepbl MOHOLMKJIMYECKUX TEeTePOLUKINYECKUX TPYNIN BKIOYAKOT a3€THUIMHUIL,
MUPPOTUANHNIL, OKCETaHMUJI, UMHIa30JMHUL, OKCa30JIMINHUII, M30KCA30JIMHUI,
TUA3OJIMAVHWI, W30THA3OJIUAMHWI, TeTparuapoypaHui, NUNEPUIWI, IHUIEpasuHWI, 2-
OKCOINUIEPA3UHUJI, 2-OKCOMUPENUAWI, 2-OKCONMUPPOIUANHII, 2-OKCOA3EMUHUJ, Aa3EMUHUJ,
|-nupunoHWN, 4-MUNEePUIOHWI, TeTParuApPONHPAHWI, MOPGOIMHWI, THAMOP(OIUHNIL,
THAMOPPOTHMHUICYIbGOKCHA, THAMOPGONMUHIICYIbGOH, 1,3-arokconan u Terparuapo-1,1,1-
OUOKCOTHEHWI U T.NM. Tunu4yHble OULMKIMYECKHE TeTePOLUKIMYECKHUE TPYIIbl BKIFOYAIOT
XUHYKJIATUHUIL

TepmuH «rerepoapiir» OTHOCUTCS K 3aMELEHHBIM U He3aMeL€HHbIM apOMaTHYECKUM
5- muam 6-4IeHHBIM MOHOLMKJIMYECKHM TpymnmnaMm, 9- wuiau 10-ujeHHbIM OULIUKIMYECKUM
rpynnaM u 11-14-4neHHbIM TPULMKINYECKUM IPyInaM, KOTOpblE UMEOT [0 MEHBLIEH Mepe
onuH rerepoaroM (O, S wim N) nmo MeHblIeil Mepe B OJHOM U3 KOJIEll, YKa3aHHOE KOJIBLIO,
coJiepIKallee reTepoaTroM, MPEearnouTUTENbHO uMeeT 1, 2 uimu 3 rerepoatomMa, BEIOPAHHBIX W3
O, S u N. Kaxgoe KOJbIO TeTepOapUIIbHON TPYMIbI, COAEPKALEe TeTePOATOM, MOXKET
CoZlep>KaTh OAMH FUJTU IBA aTOMa KHCJIOPOJA WM CEPhbl H/WJIM OT OIHOTO A0 YEThIPEX aTOMOB
a30Ta, MPU YCJIOBUH, YTO OOIIee YUCIIO FeTEPOATOMOB B KaXKIOM KOJIbIIE PABHO YETHIPEM HITH
MeHee, M KaXJ0e€ KOJbLI0O HUMeeT IO MeHblLIeil Mepe OAMH aToM YIJIepoja.
KoHnpneHcnpoBaHHBIE KOJBbIA, COCTABISIIONUINE OWUIUKIMYECKHE U TPULUKIMYECKUE TPYIIIIbL,
MOTYT COHEpXAaTh TOJBKO aTOMbI YIJIEpOAa M MOTYT OBITh HACBHIIEHHBIMH, YaCTUYHO
HACBHIIEHHBIMU HJIM HEHACHIIIEHHBIMH. ATOMBI a30Ta M Cepbl HEOOS3aTENbHO MOTYT OBITH
OKHCIIEHBI, U aTOMBI a30Ta HEOOs3aTeTbHO MOTYT ObITh KBATEPHU3HPOBAHEL | eTepoapuiibHbIe

I'PYIIIbI, KOTOPBIC ABJIAKOTCA 6I/ILII/IK.]'II/ILIGCKI/IMI/I WM TPULUKITNYCCKUMHA, NOJIKHBI BKIIKOYATH
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[0 MEHbIIEH Mepe OJHO TMOJIHOCTBIO apOMAaTHYECKOe KOJBLO, a APYyroe KOHAEHCUPOBAHHOE
KOJNBLIO WJIM KOJbI]Aa MOTYT OBITh  apOMAaTUYECKHMMHM WJIM  HEAPOMATHYECKHMH.
I'erepoapuibHas rpymnma MOXeT ObITh MPUCOENMHEHA K JFOOOMY IOCTYITHOMY aTOMY a30Ta
wii  yriaepona Jroboro kompia. Kak  mo3BONSE€T  BaJ€HTHOCTb, €CIH  yYKa3aHHOE
JOTIONIHUTENbHOE KOJBLO TNPEACTABIsIET COOOH LUKJIOANKMI WM TeTePOLHUKIIO, OHO
JOTIOJTHUTEIFHO HeoOs13aTenbHO 3ameneHo =0 (0Kco).

IIpuMeprl MOHOIMKJINYECKUX TeTEPOAPWIIBHBIX TPYNI BKIIOYAIOT HPPOIHIL,
MUPA30JIMIL, TUPA3OIUHII, UMHIA30JIAI, OKCA30JIMII, H30KCA30JIMI, THA3OJIWI, THATHA3OIUL,
W30THA30MIWJ, (PYpaHWJ, THEHWJ, OKCAAWa30JMI, MUPUIAWI, NUPA3HHWI, HMHPUMHUIUHUI,
NUPUAA3UHNI, TPUAZUHUI U T.I1.

IIpumeprl  OMLMKINYECKHX  TETEPOAPHIIBHBIX ~ TPYII  BKJIIOYAIOT  WHAOJMIL,
OEeH30THA30JIII, OEeH30ITUOKCOJTUII, OEH30KCa30JIII, OEH30THEHMUI, XUHOJIUHUIL,
TeTParuipON30X MHOIHMHII, W30XHHOJIMHUIL, OEeH3MMUIA3 0TI, OeHzonupaHu,
VHIOJIM3UHWI, OeH30(ypaHWs, XPOMOHWI, KyMapUHWI, OEH3OMUpPAHWJ, LHMHHOJHHUI,
XUHOKCAJIMHWI, WHAA30JIWI, MHPPOJONHUPHAWI, (QypPONUPUAMI, AUTHAPOU3OHHIOINI,
TeTPAruPOXUHOIUHWIL, U T.II.

TunuuHple TPULMKINYECKHE TIeTePOapPHIIbHBIE TPYIIBl BKJIIOYAOT KapOa3ommi,
OeH3uHOoMII, PEHAHTPOJUTMHII, AKPUAMHWI, (PEHAHTPUIUHIII, KCAHTEHIJT U T.11.

Ecnu He yka3aHO WHOe, B TeX CiydasxX, KOTJa CChUIKA CAeJlaHAa Ha KOHKPETHO
Ha3BaHHBIN apui (Hampumep, GEeHW), TUKIOAIKUI (HapUMep, LIUKJIOTeKCUIT), TeTePOLIUKIIO
(HampuMep, TUPPOIMAUHWUI, TUIEPUIUHIII U MOPQOIUHUI) WIHM TeTepoapui (Hampumep,
TETPA3OJIWJI, MMHIA30JIMII, TMHUPA3OIHI, TPUA3OJIWI, THA30MWI U (ypwi), 3Ta CChUIKA
MOoApa3yMeBaeT BKJIKOUEHHE KoJjel, wumeromux ot 0 npo 3, npeanouturenbHo 0-2,
3aMeCTUTeNIel, BBIOPAHHBIX W3 TEX, KOTOPbIE MEPEYHCICHBl BBIIE JJISI aAPWIbHBIX,
LUKJIOATKUIBHBIX, TETEPOLHUKIO W/WIN TeTepOAPIIIbHBIX TPYIMI, B 3aBUCHMOCTH OT
KOHKPETHOTO CJTydasi.

TepMHH «rajOreHo» MK «TaJIOTeH» OTHOCHUTCS K XJIOpY, OpoMy, ¢pTopy U Hony.

TepMuH «rajoreHaJKwI» O3HA4aeT 3aMELIEHHBbIM alKWJl, WUMEKIIUA OAWH WU
HECKOJIbKO TaJIOT€HOBBIX 3aMecTuTeneil. Hanmpumep, «raloreHajakum BKIIOYAET MOHO-, OU- U
TpudTOpMETHIL.

TepMHH «rajlOTE€HAJKOKCH» O3HA4YaeT aJKOKCHUIPYIy, HMEIOMYI0 OIWH WIH
HECKOJIbKO raJIoreHOBBIX 3aMectureneil. Hanpumep, «ranorenankokcn» skiaodaer OCFs.

TepMuH «reTepoaroMby BKIFOYAET KUCIOPOA, CEPY U a30T.
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Korna TepMHH «HEHACBIIIEHHBII» HCMOJb3YETCS B HACTOALIEM JOKYMEHTE ISl
0003HaYeHMsI KOJNbLA WJIM TPYIIbI, YKa3aHHOE KOJIBLIO MJIM TPYIIa MOTYT OBbITh MOJHOCTHEO
HEHACBILIEHHbIMHU WJIK YaCTUYHO HEHACBIIEHHBIMU.

Cremumamuct B fJaHHOW OONacTH MOWMET, YTO B Cliydae, KOTJa B HACTOSINEM

IOKyMeHTe ucrnonbp3yercss oboszHaueHue «COpz», mpeanonaraercsi, 4TO OHO OTHOCHUTCS K

rpyme — C—0—

Ilo BceMy TeKCTy ONHMCAaHUS TPYNNBl U HX 3aMECTUTENN MOTYT OBbITb BBIOPAHBI
CIEeLMATNCTOM B JaHHOHW oOmact ansd  olecrnedeHus CTaOWIBbHBIX (pParMeHTOB U
COEAMHEHHUI, a TakXke COeNUHEHWH, NPUMEHHMbIX B KadecTBe (hapMaLeBTHUECKU
NPUEMJIEMBIX COEAMHEHUH, W/MIIN POMEXYTOYHBIX COEUHEHHH, MPUMEHNMBbIX B MOJyYEHUU
(bapMaLeBTHUECKH TPUEMIIEMBIX COSTUHEHUH.

Coenunenust popmydbl (I) MoryT HaxomauTbesi B cBOOOAHOM (hopme (Oe3 MoHu3aLwH)
WIN MOTyT 0Opa3oBbIBaTh COJM, KOTOPBIE TAaK)K€ BKIKOYEHbI B OOBEM HACTOSILETO
n3oOperenusi. Ecnm He ykasaHO HHOE, MOAPA3yMEBAETCs, YTO CChbUIKA HA COEIUHEHHUE IO
U300pEeTeHUI0 BKJIIOYAET CChUIKY Ha ero cBOOOmHYK (opMy u comu. TepMuH «cCOb(n)»
0o0O03Hauaer COMM KHCIOTHI W/MIM OCHOBaHUS, OOpa3OBaHHBIE HEOPTaHWYECKUMH W/WIH
OpPraHUYECKUMHU KHUCJIOTAaMH M OCHOBaHUSIMH. Kpome TOro, TepMHUH «COJBb(H)» MOXKET
BKJIFOYATh L[BUTTEPHOHBI (BHYTPEHHHE COJIM), Hampumep, korga coenuHeHune (opmydbl (I)
COIECPKUT KAaK OCHOBHYK) 4YacThb MOJIEKYJbI, HAaNpuUMep, aMHH WM THPUIHWH, WIA
UMHJIA30JIbHOE KOJIBIO, U KUCJIOTHYIO YacThb MOJIEKYJIbL, Hampumep, KapOOHOBYIO KHCJIOTY.
dapmaneBTUYECKH NpHEeMJIeMble (TO €CTh HETOKCHYHbIE, (DH3HOIOTHMYECKH MPHEMJIEMBbIC)
COJIM SIBJISTEOTCS TPENMOYTHTEIBHBIMH, TAKHUE KaK, HAPUMED, PUEMIIEMbIE COTH METaJUla U
aMHHA, B KOTOPbIX KATHOH 3HAYUTEIBHOIO HE CIOCOOCTBYET TOKCHYHOCTH WU
Ounonornyeckol akTUBHOCTH coiu. OQHaKO MOryT OBITh HCIOJNB30BAHBI JIPYTHE COJH,
HAIpuMep, Ha CTAAUSX BBIACNIEHHs WM OYUCTKH, KOTOPbIE MOTYT MPUMEHSITHCS B MpOLecce
MOJIy4€HUSI M, COOTBETCTBEHHO, BKJIIOUEHBI B 00BeM Hacrosimero uszobperenus. Conm
coequnennii gopmyasr (I) moryr ObiTh 00pa3oBaHbL, HANpPUMEP, B3AUMOJICHCTBUEM
coequHenus ¢opmysnbl (I) ¢ KONMYECTBOM KHUCJIOTHI WJIM OCHOBAHUS, TaKUM Kak
SKBHUBAJICHTHOE KOJIMYECTBO, B CPEJe, HAPUMED, B KOTOPOH COJIb OCAXKIAETCS, UM B BOXHOM
cpele ¢ mocienylei Tuodum3anuei.

IIpuMepsl  KHCIOTHO-aIOUTHBHBIX  COJIEH  BKJIFOYAIOT  ameratsl  (Harmpumep,
00pa3oBaHHBIE YKCYCHOW KHCIOTOW WM TPUTAJIOT€HYKCYCHOW KHCIOTOHW, HampuMmep,

TpU(PTOPYKCYCHON KHCJIOTOH), aaWMaThl, ajJbIUHATBHL, acKOpOaThl, acmapTaThl, OEH30aThl,
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Oenzoncynbponatel,  Oucynbdarb,,  Oopatel, OyTtuparbl,  LUTpaThl,  Kam(oOpaTsl,
kaMpopcyab(pOHAThI,  LUKJIONEHTAHIPONMOHATI,  JWUMJIOKOHATHI,  JOAELUJICYJb(ATH,
3TaHCyNb(OHATHL, (yMaparbl, IIIOKOreNTaHoaTel, Traunepodocdarsl, reMucyabdarol,
reNTaHoaThl, TEeKCAHOAThl, TUAPOXJOpUAbl  (0Opa3OBaHHBIE  COJITHOM  KHCIIOTOM),
ruapobpomuasl  (oOpa3oBaHHble ~ OPOMHCTBIM ~ BOJOPOAOM),  THAPOHOAMIBL,  2--
TUAPOKCUATAHCYIb(OHATHI, JIaKTaThl, MajeaTbl (0Opa3oBaHHbIE MAaJEMHOBOW KHCIIOTOH),
METaHCYIb(POHATHI (oOpazoBaHHbIE METaHCYJIb(POHOBOH KHUCJIOTOH), 2-
Ha(TamuHCYIb(OHATHI, HUKOTHHATBI, HUTPAThl, OKCAJAThl, MEKTHHATHI, NepCcyibdaTsl, 3-
¢dennnnponuonatel, ¢ochaTel, MUKPAThl, MHUBAJATHL, MPOMHOHATHI, 3PHUPBI CATUIIIOBON
KUCJIOTBI, CYKLIMHATBl, CyJbdarsl (Hampumep, oOpa3oBaHHBbIE CEPHOM  KHCIOTOM),
cyiboHaTel (HampuUMep, YKa3aHHble B HACTOSINEH 3asBKE), TapTPaThbl, THOLMAHATHI,
TOJIyOJICY Ib()OHATBI, TAKHE KaK TO3HJIAThI, YHIEKAHOATHI U T.II.

TunuuHble OCHOBHBIE COJNM BKJKOYAIOT COJM AMMOHHUS, COJIM LIEJOYHBIX METAJJIOB,
TaKMe KaK COJIM HATPHUs, JIUTHS U KaJMs, CONHU LIENOYHO3EMEbHBIX METAJIOB, TAKHE Kak
CONM KajbIM W MAarHus, coiu Oapusi, LMHKA M ATIOMHUHUS, COJH, OOpa3oBaHHBIE C
OpPraHMYEeCKUMH OCHOBAaHMSAMH (Hampumep, OpPraHUYeCKUMHM aMUHAMH), TaKHe Kak
TPUANKWIAMUHBI, TaKHe KaK TPUATWIAMHUH, TpOKawH, gubeH3mnamuH, N-OeH3mia-fB-
benerunamuH, 1-3peHenamun, N, N'-nquOeH3WIDTUICHIUAMUH, AeruapoadueTusamuH, N-
STHIIMUNEPUINH, OCH3UJIAMUH, AWLMKIOTEKCHJIAMHH WIH TOAOOHBIE (hapMalieBTHYECKH
NpUEeMJIEMbIE aMHHBI, M COJH, OOpa30BaHHbIE C AMUHOKMCJIOTAMH, TAaKUMHU KaK apTUHMH,
mi3uH U T.0. OCHOBHBIE A30TCOAEPIKAIIME TPYMIbl MOTYT OBITh KBATEPHU3HPOBAHBI C
UCTIOJIB30BAHUEM BELIECTB, TAKUX KaK HU3LINE AJKHITAJOTCHUIb! (Hanpumep, METUJ, STHII,
nponui U OyTUIXJIOPUIBL, OPOMHIBI M HOOUIBI), TUANKHICYIbGATE (Hanpumep, TAMETUI,
OUATHI, AUOYTHIT U TUAMUIICYJIb(AThI), TaJOTeHUIbI C JIMHHON UENbI0 (Hanpumep, Neuun,
Jaypui, MHUPHUCTUI M CTEAPHIXJIOPUABL, OpOMUABI W HOOUABI), APaJKUJITaJIOTEHHIbI
(Hanpumep, Gen3wn- u peHeTUunOpoMHIbI) U npyrue. B OMHOM BapuaHTe OCYINECTBJICHHUS
COJIM BKJIFOYAKOT COJIM MOHOTHIPOXJIOPHI, THApocyibdar, merancynbdoHar, docdar wm
HUTparTa.

Bripaxxenne «dpapManeBTHUECKH MNPUEMIIEMBIH» HCIIONB3YETCS B HACTOSIIEM
TOKyMeHTe /151 0003HAYEHHSI TEX COEAMHEHHH, BEIEeCTB, KOMIO3HLIUN 1/ JIEKAPCTBEHHBIX
¢dbopM, KOTOpbIE B paMKax 3APAaBOTO METUIIMHCKOTO CYKACHHUS SIBISTFOTCS MTOAXOMSIIIAMHE JJIsI
UCTIOJNIB30BAHUS B KOHTAKTE C TKAHSIMH YeJIOBEKa U JKHUBOTHBIX 0€3 Upe3MepHON TOKCHYHOCTH,
pa3npa’keHUs], aJUIEPTUYeCKON peakUud WKW JAPYrHx [podjeM WM OCJIOKHEHUH,

COM3MEPHUMBIX C Pa3yMHBIM COOTHOIIEHHEM I10JIb3a/PUCK.
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Ucnonp3yemblit B HACTOSIIIIEM TOKYMEHTE TEPMHH «(apMaleBTHUYECKU MPHEMIIEMbIE
COJI» OTHOCUTCS K TMPOW3BOAHBIM PACKPBITHIX COEMWHEHWH, 7€ HCXOMHOE COeTUHEHHE
MOAU(UIMPOBAHO TMyTEM TMOJyYEHHs] €ro KHCJIbIX WIH OCHOBHBIX coyieil. Ilpumepbl
(bapMaleBTHYECKH MPUEMJIEMbBIX COJIEH BKIIFOYAIOT, HO 0€3 OrpaHHYeHMsI, COJIM MUHEPATbHBIX
WA OPTraHWYeCKHUX KHCJIOT OCHOBHBIX TPYIIN, TaKWX KaK aMHHBI, U LIEJIOYHbIE HIIH
OpraHUYECKUE COJIM KUCJIOTHBIX IPYII, TAKMX KaK KapOOHOBbBIE KUCIOTH. DapMalieBTHUECKH
npUeMJIeMble COJIM BKJIFOYAKOT OOBbIYHBIE HETOKCUYHBIE COJM WM YETBEPTHYHBbIE COJIU
AMMOHHSI HCXOIHOTO COEOWHEHHs, OOpa3OBaHHbIE, HANpUMep, U3  HETOKCHYHBIX
HEOPraHMYECKUX MJIM OPraHUYeCKUX KUCIoT. Hampumep, Takue 0ObIYHbIE HETOKCUYHBIE COJTH
BKJIFOYAIOT COJIM, TOJYYeHHbIE W3 HEOPraHMYeCKHX KHCJIOT, TaKUX Kak COJIsTHas,
OpomHuCcTOBOOpOAHAs, cepHas, cyiabdamuHoBasi, ¢GochopHas U a30THasA, U COJIH,
MOJIy4eHHbIe M3 OPTraHMYECKHUX KHCJIOT, TaKUX Kak YKCyCHasl, MPOMHOHOBAs, SHTapHas,
TJIMKOJIEBAs, CTEAPUHOBAsi, MOJIOYHAsl, sIOJOYHAs, BUHHAS, JIUMOHHAsS, AaCKOpOWHOBAS,
NaMoBasi, MaJeUHOBAsl, THIPOKCUMANIENHOBAs, (DEHUITYKCYCHAsl, TIyTaMUHOBast, O€H30IHas,
CaMUNIOBast, Cyib(aHWIOBas, 2-aleTOKCHUOeH30HHass, (yMapoBas, TOJYOJICYJb()OHOBAS,
METaHCYJIb(OHOBAS, STAHANCYIb(OHOBASL, IIaBEIeBast U U3ETHOHOBAsI KUCJIOTA U T.I1.

dapmareBTUYECKH TMPUEMIIEMbIE COJIM MO HACTOSILEMY H300PETEHHIO MOTYT OBITh
CHHTE3MPOBAHbI U3 MUCXOJHOIO COEOUHEHHUS, KOTOPOE COMEPIKUT OCHOBHOW MJIM KHCJIOTHBIN
¢dbparMeHT, OOBIMHBIMH XHUMHYECKUMHU crocobamu. OOBIMHO TakWe COJMM MOTYT OBITh
MOJIy4Y€HbI B3aMMOIENHCTBHEM (OPM 3TUX COEIWHEHHWH B BHAE CBOOOMHOW KHCJIOTBI WA
OCHOBAaHUSI CO CTEXMOMETPHUECKHUM KOJMYECTBOM COOTBETCTBYIOIIETO OCHOBAHUS WA
KHUCJIOTBI B BOJE WM B OPraHUYECKOM paCTBOPHTENE, WM B CMECH JBYX, OOBIYHO
NPEAMOYTUTENILHBIMU SIBIISTFOTCSI HEBOIHBIE CPENbL, Takve Kak 3(Up, STHUIALETAT, STaHO,
W30MPONaHoy win auneroHuTpus. llepeueHp moxxopsiux coyield omwcaH B Remington’s
Pharmaceutical Sciences, 18th ed., Mack Publishing Company, Easton, PA, 1990,
PACKPBITHE KOTOPBIX BKJIFOUEHO B HACTOSIIEE OMMCAHUE TOCPENCTBOM CChLIKH.

PaccmarpuBaroTcst Bce CTEPEOM30OMEpPBI COENMHEHHI MO0 HACTOALIEMY H300pETEHHIO
a0 B cMecH, MO0 B YHCTOW WM MO CymiecTBy 4ductoil gopme. Ctepeon3oMepbl MOTYT
BKJIFOYATh COEIUHEHMUs], KOTOPbIE SIBJIIOTCS ONTUYECKHMMU M30MeEpaMu Oyaromapsi HaTHYUEO
OJTHOTO WJIM HECKOJBbKHX XHUPAIbHBIX aTOMOB, a TAaK)K€ COEIMHEHHs, KOTOPbBIE SIBIISTFOTCS
ONTUYECKUMHU U30MEPaMH B CHJTy OrPAaHHUYEHHOTO BPAIEHHsI BOKPYT OJHOM MM HECKOJIBKHX
cBsizelr (arporonsomepsl). OmpenenieHne COENUHEHUN MO HM300PETEHUIO OXBATHIBAET BCE
BO3MOJKHbBIE CTEPEOU30MEPBI U UX CMeCH. B 0COOEHHOCTH OXBaThIBAET palleMUueCcKie (POPMBI

u BBIACJICHHBIC OIITUYCCKUEC HN30MEPBDI, o6nana101u1/1e KOHerTHOfI AKTHUBHOCTBIO.
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Panemmueckue Gopmbl MOTYT OBITH pasneieHbl (PU3UYECKHUMH CrocoOaMu, TaKHMH Kak,
Hampumep,  (ppakIMOHHAsT ~ KPUCTAJUIM3ALMS,  pa3lelieHHe I  KPUCTAJUIM3ALIUSA
INAaCTEPEOMEPHBIX TPOM3BOAHBIX WJIM pa3/eeHHe C TOMOIIBI0 XHUPAJIbHOH KOJOHOYHOU
xpomarorpaduu. OTaenbHble ONTUYECKHE W30MEPbl MOTYT OBITh IMOJYYEHbI M3 PalleMaTOB
OOBIYHBIMH CITOCOOAMH, TAKIMHU KaK, Hanmpumep, oOpa3oBaHME COJH C ONTHYECKU aKTHBHOMN
KHUCJIOTOM C MOCHEAYIOIIEN KPUCTAUTU3ALUEH.

IIpenmonaraercs, 4ro HacTosllee H300pETEHHE BKIIIOYAET BCE M30TONBI ATOMOB,
BCTPEYAIOLINXCS B COCAUHEHUSX IO HACTOSIEMY H300peTeHHo. M30Tombl BKIIOYAIOT TE
aTOMBl, KOTOpPbl€ MMEIOT OJIMHAKOBBI aTOMHBIM HOMEpP, HO pa3Hble MaccoBble uucna. B
KadyecTBe O0IIero mpuMepa U 0e3 OrpaHHYeHHUs] U30TOIMbI BOJOPOJA BKIOUYAIOT AEHTEepUH U
Tputuii. B KkauecTBe npuMepa, aNKWIbHBIA 3aMECTUTENb MpPEJHAa3Ha4deH IUId OXBaTa
AJIKUJIBHBIX TPYII, COAEPIKAIIMUX BOIOPOA, ACHTEPHH W/HMIM HEKOTOPYI) MX KOMOMHALMIO.
Wzoronel yraepona skmoyaroT PC u *C. M30TonHO-MeueHble CoeIMHEH s O M300PETEHHIO,
KaK TPaBHJIO, MOTYT OBITh MOJTy4YeHbI OOBIMHBIMU CIIOCOOAMM, U3BECTHBIMU CIIEIIHAINCTAM B
JaHHOH 00NacTH, WM Croco0amMy, aHAJIOTHYHBIMHU T€M, KOTOPbIE OMHMCAHbI B HACTOSIIEM
JOKYMEHTE, C WCIOJb30BAHUEM MOAXOMSIIEr0 H30TONMHO-MEUEHOI0 peareHTa BMEeCTO
HEMEYEHOI'0 PeareHTa, NCIIOIb3yeMOrO B MHBIX CITydasiX.

Taxke paccMaTpUBAIOTCS MPOJIEKAPCTBA M COJIbBATHI COSAUHEHUN MO M300PETEHUIO.
TepMUH «IIPONEKAPCTBO» O3HAYAET COEAMHEHHE, KOTOpPOe TMpH BBEACHUU CYOBEKTY
MOJBEPraeTCsl XMMHYECKOMY TPEBPAIEHHIO MO JeHCTBUEM MeTabOJIMYeCKHX WU
XUMHUYECKUX TPOLIECCOB ¢ moyydeHneM coenunenus ¢popmynbl (I) w/unu ero conmu, w/wmu
conbBata. JltoOoe coenmHeHue, koTopoe OyneT mnpeoOpa3oBaHO ik VIVO C TOJyYSHUEM
OWoNornyecky AaxkTHBHOTO areHta (To ectb coeamHeHus ¢opmynsl (1)), sBisercs
NPOJIEKAPCTBOM B paMKax oObeMa W CyIIHOCTH Hu300pereHus. Hampumep, coenuHeHus,
cozepskalie KapOOKCHUTPYIIy, MOTYT OOpa3oOBbIBaTh (PU3MOJOTHYECKH THIPOIH3YEMbIE
CJIOJKHBIE 3(DUPBI, KOTOPBIE CIIY)KAT B Ka4eCTBE IMPOJIEKAPCTB, SIBISISICH THAPOJIM3YEMBIMH B
opranusMe ¢ obpasoanueM coemuHeHun popmyinl (I) kak TakoBbIX. Takue mposekapcTsa
NPEANOYTUTENIbHO BBOIST NEPOPAIBbHO, TOCKOJBKY THAPOJIU3 BO MHOTHX —CIyYasx
MPOMCXOUT IJIABHBIM 00OPa30M IO/ BIUSHHEM MMUINEBAPUTENBHBIX (PepMEHTOB. MOXKeT OBITh
UCTIONIB30BAHO TMAapEHTEepabHOE BBEICHHE, KOrha CIOXKHBIA 3Gup cam mo cebe sBiseTcs
AKTHBHBIM, WJIM B TeX CIy4YasX, KOrJa TUAPOJHM3 MPOUCXOOUT B KpOBH. [Ipumepsl
(pU3NONOTHUECKN THAPOIH3YEMBIX CIOXKHBIX 3(UpoB coenuHeHui dopmynsl (I) BrIOUaArOT
Cis-ankunOensun,  4-metokcubenswn, wHAaHwn, — (rammn, — metokcumetwt,  Cie-

aJ'IKaHOI/IJ'IOKCI/I-Cl-6-aJ'IKI/IJ'I, HaIrpumep, ALCTOKCUMCETUIL, NHUBAJIONJIOKCHUMCTUII U1
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MPONHOHMIOKCHMETHIL, C1-¢-ankokcnkapOoHMWIOKCH-C1-6-aJIK I, HarpuMmep,
METOKCUKAPOOHMJIOKCUMETUJI ~ WM  3TOKCHUKAPOOHMUJIOKCUMETHJI,  TJIMLHJIOKCUMETHII,
benmnrmunuokcuMeT, (5-MeTui-2-okco-1,3-a1noKconeH-4-un)MeTHI U Jpyrue XOpOLIO
U3BECTHbIE (DH3HOJIOTHYECKH THAPONU3yeMble 3(QUpPbL, HCIOJNb3yeMble, HAMpUMep, B
o0nacTsxX, CBA3aHHBIX C MEHULMUTMHOM U LedanocnopuHom. Takue ciokHble 3QHUPBI MOTYT
OBITH MMOJY4EHBI C TOMOIIBIO OOBIMHBIX CITOCOOOB, U3BECTHBIX B JAHHOM 00JacTH.

PazniunHble (pOpMBI IPOJIEKAPCTB XOPOLIO U3BECTHBI U3 YPOBHS TeXHUKHU. Hampumep,
TaKHe MPOM3BOAHBIC POJIEKAPCTB CM. B MyOIMKALUSIX

a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) u Methods in
Enzymology, Vol. 112, pp. 309-396, non penakuumeit K. Widder, et al. (Academic Press,
1985),

b) A Textbook of Drug Design and Development, mon penakuuei
Krosgaard-Larsen and H. Bundgaard, Chapter 5, “Design and Application of Prodrugs,” by
H. Bundgaard, pp. 113-191 (1991); n

c) H. Bundgaard, Advanced Drug Delivery Reviews, Vol. 8, pp. 1-38 (1992),
Ka)kJasi U3 KOTOPBIX BKIIIOUEHA B HACTOSIIEE ONMUCAHUE ITOCPEICTBOM CCBUIKH.

Coenunenus popmyJisl (I) 1 UX CONMM MOTYT CyIIECTBOBATh B UX TAyTOMEPHOH (Gopme,
B KOTOPOW aTOMbI BOIOPOZA TEPEMEIIEHbI B APYrHe YaCTH MOJIEKYJ, ¥ XUMHYECKUE CBSI3H
MEXK1y aTOMaMU 3THX MOJIEKYJ BCIEICTBUE 3TOrO meperpymnmnupoBanbl. Clienyer moHUMATh,
YTO BCE TAYTOMEpPHBIE (POPMBI HACTOJBKO, HACKOJIBKO OHH MOTYT CYIECTBOBATD, BKJIOYEHBI B
u3obpereHue.

CoenuHeHusl, ONMMCAHHbIE B HACTOSIIEM H300PETEHHH, MOTYT COAEPKAaTh ONMH HJIH
HECKOJIbKO aCUMMETPUYECKHMX LEHTPOB. Eciau He yKa3aHO WHOE, BCE XHUpAJbHbIE
(PHaHTHOMEpHBIE M JHACTEPEOMEpHBIE) U paleMuyeckue (OpMbl COCOUHEHUH 110
HACTOsIIIEMY N300pETEHHIO BKIIFOUEHBI B HACTOsALIee u300peTeHrne. MHOTHe reOMeTpU4ecKue
u3omMepbl osierHOB, ABOIHBIE cBs3u C=N 1 ToMy Mog0o0HOE TaK:Ke MOTYT MPUCYTCTBOBATH B
COENUHEHUSIX, U BCE Takue CTaOWJIbHBIE M30MEPbI MPEAYCMATPUBAIOTCS B HACTOSILEM
u3o0perenun. lluc- U TpaHC-TeOMETPUYECKHE M30MEPbl COSOUHEHHI IO HACTOSIIEMY
U300pETeHUI0 OMUCAHbI U MOTYT ObITh BBIAEJCHBI B BHIE CMECH M30MEPOB WJIH B BHIE
OTAENbHBIX H30MepHbIX (opMm. CoearHeHHs MO HACTOSALIEMY H300pPETEHHUI0 MOTYT ObITh
BbIZIEJICHbI B ONTHYECKH AKTHUBHBIX WJIM palleMUuecKux (opmax. M3 mpeniunecTByrolero
YPOBHSI TEXHUKH XOPOIIO M3BECTHO, KaK MOJYYUTh ONTHYECKH aKTUBHBIE ()OPMBI, HATIPHMED,
NyTeM paclLICIIeHUs] paleMU4YeckuX (OopM WM MyTeM CHHTE3a U3 ONTHYECKH aKTHBHBIX

UCXOINHBIX  BemecTB. lIpegycMaTpuBarOTCs BCE€  XHpaibHble (3HAHTHOMEPHBIE U
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IMacTepeOMEpHbIE) M paleMudeckne (opMbl, a TakKe BCE TI€OMETPUYECKHE H30MEpPHBIC
(OpMBI CTPYKTYpBI, €CIIH TOJBKO KOHKPETHO HE YKAa3bIBAETCS ONPEAENICHHAs CTEPEOXHMHUS
wii m3oMepHas (Qopma. Bce reomerpuueckne H30MeEphl, TAyTOMEPBI, ATPONOHU30MEPHI,
TUAPATHI, COJBBATHI, NOTUMOP(BI U U30TOMHO-MEUYEHbIE (POPMBI COCTUHEHUH, YITIOMSHYTHIE B
HACTOSIIEM JOKYMEHTE, U UX CMECH PacCMAaTPUBAIOTCS B 00bEME HACTOSINErO M300peTeHHUS.
CriocoObl conbBaTallMK B LIEJIOM U3BECTHBI U3 YPOBHS TEXHUKH.

Ilone3nocts

CoenuHennss 1o H300pPETEHUIO MOAYJIHMPYIOT KHMHA3HYIO AKTUBHOCTb, BKJIFOYas
monyssinuto RIPK1. CoorBercTBeHHO, coennneHust Gpopmyiel (I) mpuMEHUMBI IPU JIEYEHUN
MaTOJOTUYECKUX COCTOSIHHUM, CBA3aHHBIX C MOJYJUPOBAHWEM KHHA3HOW AKTUBHOCTHU U, B
YaCTHOCTH, C CeJIeKTUBHbIM uHruOuposanueM aktuBHoctu RIPK1. B npyrom Bapuanre
ocyuiecTyieHus coequHeHus Gopmynsl (I) 001anar0T MPeAnOYTHTENBHON CETEeKTUBHOCTBIO B
orHoweHuu aktuBHOCTH RIPK1, mpennoururensHo no meHsbiueit mepe ot 20 pa3 [0 CBbIIIE
1000 pa3 Gonee cenekTUBHBL

Hcnonb3yemble B HACTOSALIEM AOKYMEHTE TEPMMHBI «JI€UeHHE» Wi «o0paboTkay
OXBAaTBIBAKOT JIEYEHHE MATOJOTHYECKOrO COCTOSIHUSL Y MIIEKONUTAIOLIEro, B YaCTHOCTH, Y
YeJIOBeKa, M BKJIIOYAIOT: (a) MPeAyNpekAeHUe I 33AEPKKY IMOSBICHUS MATOJIOTHYECKOrO
COCTOSTHUS Y MJIEKOITUTAIOIIETO, B YACTHOCTH, B T€X CIy4asiX, KOTJa TaKoe MJIEKOIUTAIOLIee
NPEApPaACcHOOKEHO K 3TOMYy 3a00JIeBaHHMIO, HO y KOTOPOro 3TO 3a0oyieBaHHE elne He
AUarHOCTUPOBaHO, (b) MHrHOMPOBAHUE MATOJOTHYECKOTO COCTOSIHUS, TO €CTh 3a/IePIKKy ero
pa3BUTHs, W/ (C) NOCTHXKEHHE IMOJIHOTO WJIM YaCTUYHOTO YMEHBLICHHUS CHUMIITTOMOB WJIH
NAaTOJIOTUYECKOTO COCTOSIHHS, W/MJIM OOJIerdeHHe, YIIYYLICHHE COCTOSHHSI, CHIDKEHHS WU
u3JIeueHNst 3a00JIeBaHNS WK HAPYLIEHUS W/WJIH €r0 CUMIITOMOB.

B cBs3M ¢ WX AaKTHBHOCTBIO B KadecTBe CeNeKTUBHBIX HHruobutopos RIPKI,
coenuaenust Qopmynsl (I) mpUMEHUMBI TPU  JIEYEHUH TATOJIOTHYECKUX COCTOSHHIA,
ceszanHbiX ¢ RIPK1, Biro9asi, HO 0e3 orpaHUYeHus], BOCTIAIUTEIbHbBIE 3a00JIEBaHUS, TaKUE
kak Oone3Hp KpoHa W S3BEHHBIN KOJHT, BOCTIAJIHUTENbHOE 3a00JIeBAaHNE KUIIEYHUKA, aCTMA,
00JIe3Hb «TPAHCIUIAHTAT MPOTHB XO3SHMHA», XPOHUYECKass OOCTPYKTHUBHAsI OOJIE3Hb JIETKHX,
ayTOMMMYHHbIE 3a00OJieBaHMs, Takue Kak Ooje3Hb [peliBca, pEeBMATOWAHBIA apTPHT,
CHCTEMHAasi KpacHasl BOJYAHKA, MCOPHA3; AECTPYKTHBHBIE 3a00JE€BaHUS KOCTEH, Takhe Kak
pe3opOLusi KOCTH, OCTEOapTPHUT, OCTEONOpO3, IOPAKEHHE KOCTEH, CBA3aHHOE CO
MHOKECTBEHHOW MHUEJIOMOH;, mnponudepaTUBHbIE 3a00JIeBaHUs, TaKUE KaK OCTPBIM
MHUEJOJIEeNKO3, XPOHUYECKUN MUENONeNKo3, aHrMOTeHHble HapyIlleHus, Takue Kak

AHT'MOI'€HHBIC HAPYILICHUW, BKIIFOUAOIUE COJUAHBIC OMyXOJIM, HCOBACKYJIAAPU3AllUIO I'jla3da U
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I€MaHTHMOMY HOBOPOXKIEHHBIX; HH(EKIMOHHbIE 3a00NIeBaHMs, TaKHe KakK CerCHC,
CeNTUYECKUH INOK W IIWTeule3;, HelpojereHepaTHBHbIE 3a00JEBaHUSA, TaKUe Kak OOJe3Hb
Anpureiimepa,  Oomesnp  Ilapkuncona,  ALS,  nepeOpanbHas — umemMuss  Wid
HelporereHepaTUBHOE  3a00JIeBaHUE, BBI3BAHHOE  TPABMATHYECKUM  IOBPEXKICHHEM,
OHKOJIOTMYECKHMH M BUPYCHBIMH 3a00JI€BAHUSMH, TAKUMH KaK METACTaTHYECKast MEIaHOMA,
capkoma Kanomm, maoxxecTtBeHHass muenoma u BUY-ungexkuus u CMV perunnr, CITU/,
¢ubpo3HbIE COCTOSIHMSA, TaKHe Kak HeankoronbHbli creatorenatuT (NASH); u 3aboneBanus
cepALa, TaKHe Kak UieMusi-penepysust; COOTBETCTBEHHO

bonee xoHkpeTHO, creruduUeckue COCTOSHUS WM 3a00Je€BaHUs, KOTOPbIE MOXKHO
JEYUTh C TOMOINBIO COETUHEHMH IO H300pPETEeHHIO, BKJIOYAIOT, HO 0€3 OrpaHHueHUs,
NaHKpeaTuT (OCTPBIN WM XPOHUYECKUI), aCTMy, aJlJIeprUdecKhe peakiuH, pecupaTOPHBIN
OMCTPECC-CHHAPOM  B3POCHBIX, XPOHHYECKOe OOCTPYKTHBHOE 3a00JeBaHUE JIETKHX,
IJIOMepyJIoHeQPUT, PEBMATOMIHBI  apTPUT, CUCTEMHYIO KPAaCHYK  BOJYAHKY
CKJIEPOZIEPMUIO, XPOHMYECKUH THPEOuaAuT, Oojne3Hb [peiiBca, ayTOMMMYHHBIH TacTpPUT,
nnaber, ayTOMMMYHHYIO TE€MOJIUTHYECKYI) AaHEMHIO, ayTOMMMYHHYI HEHTPOIIEHHIO,
TPOMOOLIUTONIEHHUIO, ATONMYECKUH AEPMATHT, XPOHUYECKUI aKTHUBHBIH I'€lIaTUT, MUACTEHHIO
rpaBuc, ALS, paccesiHHbII CKJIepPO3, BOCHAIUTEIbHOE 3a00J€BAaHHE KUIIEYHHKA, SI3BEHHBIN
konuT, OonesHp KpoHa, mcopuas, peakuU0 «TPAHCIUIAHTAT TPOTHUB  XO3SUHAY,
BOCIIAJIUTENIbHYIO  PEAKIMIO, BBI3BAHHYIO OSHIOTOKCHHOM, TyOepKyJjes3, aTepOCKIepos,
MBIIIECYHYI0 JEreHEPALNI0, KaXeKCUI0, ICOPUATUYECKUI apTpUT, cCuHApoM Pelitepa, nonarpy,
TPAaBMAaTHUYECKUI apTPUT, aPTPUT, PA3BUBAIOILNINICSA B PE3YJIbTATE KOPEBOU KPACHYXH, OCTPBII
CHUHOBHUT, MOpa’KEeHUE B-knetok NOZIKEITY JOYHOU JKEJIE3BI, 3a0omeBaHmys,
XapaKTEePU3YIOIIMECS MACCHBHOM  HEWTPOQWIbHOW  MHOWIbTpauueld, pPeBMaTOUIHBIHI
CTIOHAMJIUT, MONArPUYECKUN apTPUT U JOPYrue apTPUTUYECKHE COCTOSIHUS, LepeOpabHYIO
dbopMy Mansipuu, XPOHUYECKOE BOCTIAJIMUTENbHOE 3a00JIEBAHHE JIETKUX, CHJIMKO3, JIETOUYHBIN
CapKOM303, Pe30pOLHI0 KOCTH, OTTOPIKEHUE AJUIOTPAHCIUIAHTATA, MMOBBIICHUE TEMITEPATYPbI
U MBIIIEYHY0 Ooib, OOyCIOBJIEHHBIE WH(EKLUeH, BTOPHYHAs KaXeKCHs B pe3yJbTare
UH(EKIIMOHHOTO TMOpaXkKeHUsi, oOpasoBaHUE Menonna, (popMHpOBaHHE pPYOLIOBOW TKaHH,
SI3BEHHBII KOJIUT, HATHOCHHE, T'PHUIII, OCTEONOPO3, OCTEOAPTPHUT, OCTPBIA MHEIOONACTHBIN
JEHKO3, XPOHMYECKYI0 TIPAHYJIOLMUTAPHYK) JIEHKEMHIO, METAaCTATUYECKYH) MEIAHOMY,
capkoMy Kanomu, MHOXECTBEHHYIO MHEIOMY, CEINCUC, CENTHUYECKUN IIOK W ILIUTeJIes3;
Oonesnp Aumbureiimepa, Oonesnp IlapKMHCOHA, WIIEMHIO TOJOBHOTO MO3ra WM
HelponereHepaTuBHOe 3a0oseBaHHe, OOYCIOBIEHHOE TPABMATUYECKUM TIOBPEKACHUEM,

AHIT'MOT'CHHBIC 336OHeBaHI/I$I, BKJIIOYast COJIMAHBIC OMYXOJIM, HCOBACKYJIAPU3ALUIO TIJiada U
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IETCKHE TeMaHTOMBI, BUPYCHbIE 3a00JI€BaHUs, BKJIIOYAs OCTPBIN renatuT (BKIIFOYas TeraTHT
A, renarutr B u rematur C), BUU-undexmro u nuromeranosupycHeiii perunur, CIIM]L,
apTPOTPHIIIO3HBIA PEHABHBIA XOJIECTa3 WJIH 3JI0KAYECTBEHHOE HOBOOOpPA30BaHHME U repriec,
UHCYJIbT, MIIEMHIO MHOKapAa, WIIEMHIO TPU HHCYJIbTE, MH(pApKTEe MHOKapHAa, OPTaHHYIO
TUMNOKCUIO, BACKYJIIPHYIO THUIEPIUIA3HIO, KapAualbHOE M pEeHaJbHOE penepy3HoHHOe
MOBPEXAEHNE, TPOMOO03, THNepTPOPUIO CEPALA, arperaiio TPOMOOLUTOB, HHAYLIUPOBAHHYIO
TPOMOMHOM, SHAOTOKCHKO3 W/MJIM TOKCHYECKMH IIOK, COCTOSIHHS, aCCOLUHPOBAHHBIE C

2

NPOCTArNIAHAUHAHIIONIEPOKCUAA30H  CHHTA30i 2, U OOBIKHOBEHHYIO  Iy3BIPYATKY.
IIpennoyTuTenbHBIME CIIOCOOAMHU JIEUEHUS SIBIISIOTCS TE€, B KOTOPBIX COCTOSIHHE BBIOPAHO U3
BOCIIAJIUTENILHOTO 3a00NeBaHMs KHIIeYHHKa, Oone3HM KpoHa u S3BEHHOrO KOJUTA,
OTTOP’KEHUs] AJUIOTPAHCIIJIAHTATA, PEBMATOMIHOIO apTpUTa, MCOPHUA3a, AHKUIO3ZHPYIOLIETO
CIIOHIWIINTA, TICOPUATUYECKOTO apTPUTa M OOBIKHOBEHHOW My3bIPYATKH, M HEAJKOTOJBHOIO
perunuBa remnatuta U crearorenarura (NASH). AnbrepHaTHBHO, NPEANOYTUTETHHBIMU
crioco0aMu JIeUeHUs SIBJISIIOTCSL T, B KOTOPBIX COCTOSIHUE BBIOMPAIOT M3 HIIEMHYECKHU-
penepdy3MOHHOTO TOBPEXKISHUS, BKIIOUYAS HIIEMHUYECKH-penepdy3HOHHOE MOBPEXKICHHUE
TOJIOBHOTO MO3ra, OOYCJIOBJIEHHOE HHCYJIBTOM, U HIIEMHYECKH-penep(y3nOHHOE MOpaKEeHUE
cepaua, oOyCIOBJIEHHOE HHPAPKTOM MUOKApAA.

Korma B HacrosieM JOKYMEHTE HCIOJBb3YIOTCS TEPMHHBI «IaTOJIOTUYECKOE
cocrosinue, accoruupoanHoe ¢ RIPK1» wnu «3aboneBaHue win HapylleHUe, CBSI3aHHOE C
RIPK1», kaxnaplii M3 HHUX OXBaThIBAET BCE MATOJIOTMYECKUE COCTOSIHUS, OINpENEeICHHbIE
BBIIIIE, KaK eCJIM Obl ObUTH MOBTOPEHBI MOAPOOHO, a TakkKe JI00OOe MPyroe MmaToJorHYecKoe
COCTOsIHUE, KOTOpOe BbI3BaHO akTUBHOCTHIO RIPK 1 kuHasbL

Takum oOpaszom, Hactosimee M300pETeHHE OTHOCHTCS K Croco0am JICUEHHsI TaKUX
NATOJIOTUYECKUX COCTOSTHUH, MPEeNyCMaTPUBAIOIINM BBEACHNUE CYOBEKTY, HYKAAOIEMYCS B
5TOM, TEPANEeBTHUECKH 3(P(PEKTUBHOIO KOJHMUYECTBA MO MEHBIIEH Mepe OJHOTO COeIUHEHHSI
dopmynbr (I) wim ero comu. Ilpeamonaraercsi, 4To «TepaneBTHYeCKH 3(dexTuBHOE
KOJINYECTBO» BKJFOYAET KOJMYECTBO COENUHEHUsS MO HACTOSIIEMY H300PETEeHHIO, KOTOpOe
apisieTcss  3(PQPEKTUBHBIM TIPU BBEACHWHU B OTHCIBHOCTH WJIM B COYETAHUH IS
uHrnouposanus RIPK1.

CriocoOblI JiedeHHs TaTOJIOTHYECKUX COCTOSIHUH, CBsi3aHHBIX ¢ kuHa30i RIPK1, moryT
BKJIFOYATh BBeAeHHE coenuHeHnid (Gopmynbl (I) B OTHENbHOCTH WM B COYETAHUH APYT C
OPYrOM W/WIM APYTUMH MOIXOISIINMH TePANIeBTUYECKUMH areHTaMu, MPUMEHSEMbIMH TPU
JieYeHUsT TaKUX MaTONOrMyYecKux cocTossHUMH. COOTBETCTBEHHO,  «TepaneBTUYECKU

3(1)(1)6KTI/IBHOG KOJIMYCCTBO» TaKXXE€ BKJIIHOYACT KOJIHUYECTBO KOM6I/IHaLII/II/I 3as1BJICHHBIX
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coennHEHui, kotopoe sBistercs 3gdexTrBHbIM 1151 mHrHOUpoBanus RIPK1 w/mmn nedenus
3aboneBanuii, cBs3aHHBIX ¢ RIPK1.

IIpumepsl Apyrux TakuX TEPAaNeBTUYECKUX ar€HTOB BKJIIOYAIOT KOPTUKOCTEPOHIBI,
ponumpaM, Kanb()OCTUH, LUTOKUH-CYNPECCHPYIOIHE MPOTHBOBOCIIAIUTEIbHBIE CPEICTBA
(CSAID), wunrepneiikus-10, TIIIFOKOKOPTUKOWIBL, CANULMIATBL, OKCHI a30Ta M Jpyrue
UMMYHOCYTIIIPECCAHTBI, MHIHOUTOPBI TPAHCIOKALMH SApPA, TaKWE KaK IE30KCUCIEPryalnH
(DSG); necrepouanbie npotuBoBocnanuTenbHele cpeactsa (NSAID), takue kak nuOynpodes,
Henekokcnd u  podexokcud; CcTepouabl, TaKue Kak TMPEeIHU30H WM JeKCaMeTa30H,
IPOTHBOBOCTIAJIUTENbHBIE AHTUTENA, TAKUE KaK BEJOJN3yMa0 U yCTEKWHYMAaO, MHTHOUTOPBI
NPOTHBOBOCMIAJIMTENBHON KHMHA3bl, Takue kak uHruomropsl TYK2, mnpoTuBoBHpYCHBIE
CpeACTBa, Takue Kak abakaBUp, aHTUNPOJIU(EPATUBHBIE CPEACTBA, TaKUEe KAK METOTPEKCaT,
aedaynomun, FK506 (Ttakponumyc, mporpad); HUTOTOKCUYECKHE JIEKAPCTBEHHbIE CPEICTBA,
Takue Kak asaTunpuH u nukiopochamun, wuurubutopsl TNF-o, Takume kak TeHHmarm,
anturena npotuB TNF umu pacrBopumoro peuenrtopa TNF, panmamuius (cuponumyc win
panamMyH) WU UX POU3BOAHbIE, U aroHucThl FGF21.

VYKka3aHHBbIE BbIIE TEPANIEBTUYECKHE CPEACTBA MPU HCIOJIB30BAHUU B COYETAHUU C
COEIMHEHUSIMH 110 HACTOAIIEMY H300pPETEHHIO MOTYT OBITh UCIIOJIb30BAaHBI, HATIPIMED, B TEX
KOJIN4YeCTBaX, KOTOpble yka3anbl B HactonbHOM cnpaBouHuke Bpada (PDR), wimu kotopeie
UHBIM 00pa30M OMpeNeNeHbl CIeUANINCTOM B JTaHHOW obnactu. B cnocobax mo Hacrosimemy
u300peTeHUI0 JIpyroe TaKoe TepaneBTUYeCKOe CpPeACTBO(a) MOXKHO BBOOUTH 10,
ONHOBPEMEHHO WJIM TIOCJ€ BBENEHHUs COEAMHEHUH 1o wu3oOpereHuto. Hacrtosimee
n300peTeHne TakKe OTHOCHTCS K (papMalleBTUYECKHM KOMITO3ULIHSIM, CIIOCOOHBIM JIEUUTh
MaTOJIOTUYECKUE COCTOSIHMS, CBsi3aHHbIE ¢ KuHa3oW RIPK1, B ToM uUmcie maTojormvyeckue
cocrosinus, onocpenosannble IL-1, IL-6, IL-8, IFNy u TNF-o., kak onucaHoO BbILIE.

Kommo3nnumu mo u300peTeHnIo MOTYT COepIKaTh IPYyTUe TEPANIeBTHYECKHE CPEICTBA,
KaK ONHCAHO BBIIIE, U MOTYT OBITh COCTABJICHbI, HAMPHUMEpP, IMyTE€M HCIOJIb30BAHUS
OOIICTIPUHATHIX  TBEPABIX WM JKUAKUX HOcUTeNed wiu pa3baBuTeNned, a Takxke
bapManeBTHUECKNX A00ABOK, THII KOTOPBIX COOTBETCTBYET CIIOCOOY JKEAeMOTO BBENEHUS
(Hanpumep,  BCTIOMOTATENbHbIE  BEIIECTBA,  CBS3YIOLIME  BEINECTBA, KOHCEPBAHTHI,
CTa0MIIN3aTOPBI, BKYCO-apOMaTHUeCKHe MOOAaBKH U T.J.) B COOTBETCTBHH C METOAUKAMHY,

XOpOouo M3BECTHBIMU B 00JIaCTH U3TOTOBJICHHUSI JICKAPCTBCHHBIX CPEACTB.



36

CoOTBETCTBEHHO, HACTOsALIEEe M300pETEeHNE MOTOIHUTENBHO BKIFOYAET KOMITO3ULIHH,
cofepKallie OIHO WM HecKonbko coenuneHnii ¢opmynsl (I) u ¢dapmaneBTHUECKH
MIPUEMJIIEMBIA HOCUTEIIb.

«®@apMaLeBTUUECKU TPUEMJIEMbII HOCHTENb» OTHOCHTCA K cpenamM, OOBIMHO
NpUMEHsIeMbIM B O0JIACTH JOCTaBKHM OHOJIOTHUECKH AKTHUBHBIX BEINECTB JKMBOTHBIM, B
YaCTHOCTH, MIIEKONHTAOIMM. PapMaleBTHUECKH MPUEMIIEMble HOCHTEIH COCTABISIOT B
COOTBETCTBUH C PSAAOM (PaKTOPOB, KOTOPBIE HAXOASTCS B KOMIETEHIMH CHELUAINCTOB B
naHHOM oOmactu. OHM BKIIIOYAIOT, HO 0€3 OrpaHHUYEHUs, TUI U MPHUPOIY COCTABJISEMOTO
AKTUBHOIO  BEINECTBAa;, CyOBEKTa, KOTOPOMY BBOAST KOMIIO3ULMIO, COAEPIKAIIYIO
JIEKApCTBEHHOE CPENCTBO, IMPEANONaraeMblii IMyTh BBENEHUS KOMIIO3UIMH, U IeJIeBOe
TepaneBTHUeCKoe HaszHaueHue. PapMalleBTUYECKH NMpPUEMJIEMble HOCHUTENH BKIJIIOYAIOT Kak
BOJIHBIE, TAK W HEBOJHBIE XXUJKHE Cpelbl, a TAKXKE Pa3JIMYHble TBEPHAblE W IOJyTBEpAbIE
nekapcTBeHHble opmbl. Takue HOCUTENN MOTYT BKIIFOYATh PSR PA3IHMYHBIX HHIPEAHEHTOB U
n00aBOK B JONOJHEHHE K AaKTHMBHOMY BEINECTBY, NPU 3TOM TaKHE JOIOJHUTEIbHbIE
MHIPEMEHThI BKIIFOUEHBI B COCTAB MO LEJIOMY PSAAY NMPHYHH, Hanpumep, s CTadMIN3alnm
AKTUBHOTO BELIECTBA, CBS3bIBAIOLIMX BELIECTB M T.J., XOPOLIO U3BECTHBIX CIELIUAINUCTAM B
naHHOH obmactu. OmmcaHus NOAXOAAMMX (HapMaleBTUUECKH MPUEMJIEMbIX HOCHTENeH u
(baKTOPOB, OKA3bIBAKOLINX BJIMSIHUE HA UX BBIOOP, MOKHO HAaWTH B Psifie JIETKOJOCTYITHBIX
UCTOYHHUKOB, TAKUX Kak, Hanpumep, Remington’s Pharmaceutical Sciences, 17th ed., 1985,
KOTOPBIH BKJIFOYEH B HACTOSIIIEE OMUCAHUE MIOCPEACTBOM CChIIKU B IMIOJIHOM O0BEMe.

Coenunennss  Qopmynsr  (I) moryr ObITh  BBeOeHBI  JHOOBIM  CIIOCOOOM,
COOTBETCTBYIOLIMM  COCTOSTHHIO, — IIO/IBEPTaeéMyl0  JICUEHHIO, B  3aBHCUMOCTH  OT
HEOOXOIUMOCTH B  CaWT-CIIEU(PHYECKOM JIEYEHWH WIH KOJHYECTBA JIOCTABISIEMOIO
JEKapCTBEHHOTO CpeAcTBa. MeCTHOe TpUMEHEHHe OOBIMHO TMPEANOUTUTENBbHO IS
3a00NeBaHMi, CBSI3aHHBIX C KOXKEH, W CHCTEMHOE JIEYeHHE MPENNOYTHTEIbHO IS
3JIOKAYECTBEHHBIX OIMyXOJIeH WM MPEAPAKOBBIX COCTOSIHUH, XOTS MPENyCMOTPEHBI H APYTHE
crocoObl  noctaBku. Hampumep, coenuHeHHs: MOTYT OBbITh JOCTaBJEHBI IEPOPAIBHO,
Harpumep, B (opme TalJeTOK, KaICyj, TpaHyJ, MOPOIIKOB WM JKUAKUX KOMITO3HUIIHH,
BKJIFOYAsl CHPOIIBL, MECTHO, HANpuMep, B (opMe pacTBOPOB, CYCIEH3UH, Trejieid Miu Masel;,
CyOJIMHTBaIIbHO, OYKKAJIbHO; MAPEHTEPATBHO, HAIIPUMED, ITyTEM MOAKOKHOH, BHYTPUBEHHOM,
BHYTPUMBILIEUHOH WJIM BHYTPUIPYIWHHOW WHBEKIMH WM HHQY3UH (Hampumep, B BHIE
CTEPHJIbHBIX WHBELUPYEMBIX BOJHBIX WJIM HEBOAHBIX PACTBOPOB MJIM CYCIIEH3HI);, Ha3aJIbHO,
HAIpuMep, ¢ MOMOIIBIO CIpesl Ul MHTAJSLHIH, MECTHO, Hampumep, B (GopMe Kpema HIu

Ma3H; PEeKTAJIbHO, HAampuMep, B (OpMe CYNIO3UTOPHUEB, WM C MOMOIIBIO JUMOCOM. MoryT
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OBITh  BBENEHBl COCTaBbl  JO3UPOBAHHBIX  €IOMHML, COAEp)KAIIME  HETOKCHUYHBIE,
dapManeBTHYECKH TpHEeMIIeMble HOcuUTenn uiu pazdaButenu. CoenvHEHHs MOTYT OBITh
BBeACHBI B (QopMe, TMOAXOMAINEeH Ui HEMEMJIEHHOrO WMJIM  INPOJOHTHPOBAHHOTO
BbICBOOOKIeH!s1. HeMenieHHoe BbICBOOOKIEHUE HITH MPOJIOHTUPOBAHHOE BBICBOOOXKIACHHE
MOXET OBbITb TOCTUTHYTO € IMOMOIIBIO MOAXOAAINX (PapMaLleBTHYECKUX KOMITO3ULIMHA HITH, B
YaCTHOCTH, B ClIydae MPOJOHIHPOBAHHOTO BBICBOOOKAEHUS, C TIOMOLIBIO YCTPOHCTB, TAKUX
KaK MOJKO)KHbIE UMIUIAHTAThI UJIM OCMOTHYECKHE HACOCHI.

Tunuueple KOMIIO3UIMU [AJII MECTHOTO MPUMEHEHMs BKJIIOYAIOT HOCUTENb MJIs
MecTHOro mnpuMmenenus, Takoil kak PLASTIBASE® (muHepanpHOE Maciio, 3aryIieHHOe
MIOJIUATHIIEHOM).

Tunuueble KOMMO3ZULMHM JJIsi TNEPOPATIBbHOTO BBEIEHHUS BKIOYAIOT CYCIEH3HH,
KOTOpPbIE MOTYT COAEPKaTh, HAIPUMEDP, MUKPOKPHUCTAIIIMUECKYIO LEJUTFOJIO3Y AJIs TPUAAHUS
o0beMa, aTbIMHOBYIO KHCJIOTY WJIM QJIbI'MHAT HATPUSI B KAYECTBE CYCIEHANPYIOIIEro areHra,
METHJILIEJUTIONIO3Y B KAueCTBE YCHUJIMTENsI BA3KOCTH M MOJCHAINMBAIOLINE BEIECTBAa MU
apoMaTHYeCKHe BELIeCTBa, HAPHMep BEIeCTBa, U3BECTHbBIE B TAaHHOH 001acTH; U TabJeTKH C
HEMEMJICHHBIM  BBICBOOOXKICHHUEM, KOTOpbIE MOTYT  COAEp>KaTh, Harpumep,
MHKPOKPHUCTAJUTHUECKYIO LEJUTI0JIO3y, TuKaidblus ¢ocdar, kpaxmal, creapaT MarHusi W/id
JaKTO3y, WWIM Jpyrde HANOJHUTENH, CBS3BIBAIOIIME  BELIECTBA, HAIMOJHHUTEIH,
IE3UHTErPUPYIOIINE BEIIEeCTBA, pa30aBUTENNM M CMa3bIBAIOINME BEINECTBA, HAIMPHUMED,
U3BECTHbIE B JaHHOW oOjactu. Takke, COeIMHEHHUS IO W300PETEHHI0 MOTYT OBITh
JOCTaBJIEHBI IEPOPAILHO MyTEeM CYOJIMHIBAJILHOTO W/WIM OYKKaJIbHOTO BBEICHUS, HATPUMED,
C TIOMOLIBIO TaOJIETOK, MOJYYEHHBIX (JOPMOBAHUEM, MPECCOBAHUEM WM CYOJIMMUPOBAHHON
cymkoi. TUNMYHBIE KOMMO3ULUK MOTYT BKJFOYATh OBICTPO PAaCTBOPSIOLINE pa30aBUTEIH,
TAKMe KaK MaHHHUT, JIAKTO3a, Caxapo3a W/WIM LUKIONeKCTpuHbL. Kpome Toro, B Takue
KOMITO3ULIUH MOTYT OBITh BKJIFOYEHBbI BCIIOMOTATEJIbHBIC BELIECTBA BBHICOKOH MOJEKYJISIPHON
maccel, Takue kak nemwnonodbl  (AVICEL®) win  nommstunenrmkomu  (PEG);
BCTIIOMOTATEIbHOE BEIECTBO, CMOCOOCTBYIOLIEE aNre3lH K CIU3UCTON OOOJIOUKE, TAKOH Kak
rugpokcunpormmiieitoioza (HPC), runpokcunpormunmermenionoda (HPMC), Hatpuii-
kapbokcumerueroo3a (SCMC) w/wnu conoimmep MajleMHOBOTO aHTHIPHUAA (HApUMep,
GANTREZ®); u areHTel Ui KOHTPOJS BBICBOOOJKIEHMS, TaKWE€ KaK MOJHAKPUIIOBBINA
comomumep (Hampumep, CARBOPOL 934®). Jlns oOyerdeHuss MPOU3BOACTBA W
UCTIOJNIB30BAHUS TaK)K€ MOTYT OBITh NOOABJIEHbI CMA3bIBAIOILINE BEIIECTBA, apOMATH3aTOPBI,

KpaCUTEIN U CTa6I/IJ'II/13aTOpr.
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Tunuyeble KOMITO3UIMU JJII HA3aJBHOTO a3PO30JIBHOTO WIIM  HWHTATSIIHOHHOTO
BBEICHUS BKJIIOUAIOT PACTBOPBI, KOTOPBIE MOTYT COAEpPIKaTh, HAPUMEpP, OSH3MIOBBIH CITUPT
WIN ApPyTUe MOAXONAIINE KOHCEPBAHTHI, YCUIUTENN abcopOumu 1l yCUIIEHUs BCACBIBAHUS
u/unu OMOAOCTYIMHOCTH, W/WJIH IPYyTHE COMFOOMIN3UPYIOIINE WIH TUCTIEPTUPYIOIINE ar€HTHI,
HaIpuMep, U3BECTHBIE B JaHHON O0JNACTH.

Tunuueble KOMIIO3ULINUHU IS TAPEHTEPATBHOIO BBEIEHHS BKJIIOYAIOT HHBELIUPYEMbIE
pacTBOpbl MJM CYCIIEH3WH, KOTOpPble MOTYT COAEP)KaTb, HANpUMep, MOAXOISLINE
HETOKCUYHbIE, MapeHTEePaIbHO IpUeMJIeMble pa30aBUTENN WM PACTBOPUTENH, Takue Kak
MaHHMT, 1,3-OyTranaunon, Bona, pactBop PuHrepa, H30TOHHYECKUI pacTBOP XJIOPWUAA HATPHUS
WIA JApYrHe TMOAXOIAINE IUCHEPTUPYIOLINe WM CMAauMBAIOLINE U CYCHEHIUPYIOIINe
areHThbl, BKJIOYAsl CHHTETUYECKHE MOHO- WM JUTJHULEPHUIBI, U XUPHBbIE KUCJIOTHI, BKIIOYas
OJIEMHOBYIO KHCJIOTY.

Tunuunble KOMNO3MLUHU U PEKTAJIbHOTO BBEACHUS BKJIOUAIOT CYIIO3UTOPHH,
KOTOpbIE MOTYT COJIE€P>KaTh, HAIPUMED, MOAXOASLINE HEPA3IPAKAIOIINE HATIOJHUTEINH, TAKHUe
KaK MacJl0 KaKao, CHHTETUYECKHE CIIOJKHbIE 3(UPbI TIIULEPUIOB WIN MOJUITHIEHTJIHKOIH,
HaxXOZSIINECs B TBEPAOM COCTOSHHUH INPH OOBMHBIX TeMIlepaTypax, HO MEepexosinue B
KUIAKOE COCTOSTHIE W/WJIN PACTBOPSIOIINECS B TIOJIOCTH IPSIMOI KUIIKHU TSI BBICBOOOXKIEHUS
JIEKApCTBEHHOTO CPECTBA.

Tepanepruyeckn  5((HEKTHUBHOE  KOJMYECTBO COEIMHEHHUS 1O  HACTOSLIEMY
U300pETEHHI0 MOKET OBITh OMpENeNeHO CIEIUAIUCTOM B IaHHOW OOJACTH W BKIIHOYAET
NPUBOIUMBIC B Ka4eCTBE MPHUMepa JA03bI Uil MIIEKOMUTAoIero npudmmsurenbao ot 0,05 no
1000 mr/kr; 1-1000 mr/kr; 1-50 mr/kr; 5-250 mr/kr; 250-1000 Mr/Kkr Macchbl Tejla aKTUBHOTO
COEMHEHUs] B JI€Hb, KOTOPOE MOKET OBITh BBEIEHO B OIHOKPATHOH 03¢ WJIM B BHIE
OTHENBbHBIX PA3AENeHHBbIX 103, HampuMep OT 1 1m0 4 pa3 B aeHb. byner NMOHATHO, 4TO
KOHKPETHBIH YPOBEHb J03bl M YaCTOTAa BBEIEHUs JTO3bI I JEOOOrO KOHKPETHOTO CyOBeKTa
MOTYT BapbHpOBaTh M OyIyT 3aBUCETb OT MHOXKECTBAa (PAKTOPOB, BKIIIOYAs AKTUBHOCTH
KOHKPETHOTO  HCIOJIb3YEMOTO0  COEIMHEHUs,  MeTabOoNMYeCcKyld  CTaOMJIBHOCTD U
NPONOJLKUTEIBHOCTh JAEHCTBHUSI 3TOrO COSNUHEHHUS, BHIA, BO3PACTa, MACChHI Teja, OOIEero
COCTOSIHUSI 37I0POBbSI, TIOJIA U PEXUMa MUTAHUsI CyObeKTa, criocoda M BPEMEHH BBEACHUS,
CKOPOCTH BBIBEICHHs, COYETAHUS JICKAPCTBEHHBIX CPEIACTB M TSHKECTH KOHKPETHOTO
coctosiHus. [lpenmouruTenpHble CyOBEKTBHI IJIsl JISYEHUS] BKIFOYAKOT JKUBOTHBIX, HambOolee
NPEANOYTUTENbHO MIIEKOTIUTAIOIINX, TAKUX KaK YEJIOBEK U JOMAIIIHNE KHBOTHBIE, TAKHE KaK
cobaky, KOIIKWM, Jiomanad ©u T.a1. Takum oOpa3oMm, KOraa B HACTOALIEM JOKYMEHTE

HUCIOJIB3YECTCA TCPMUH LMALUEHT», 3TOT TEPMUH OTHOCUTCA KO BCEM CY6”beKTaM, HanOoJjee
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NPEANOYTUTENIbHO K BHUAAM MIICKOINUTAIOIINX, ITaTOJIOTHUECKOE COCTOSIHHE KOTOPBIX
onocpenoBaHo ypoBHsiMu depmenta RIPK1.
MHuoronapamerpu4eckuii anaaus ¢gocpopuauposanus MLKL

Knerkn konopekranbHON ageHOkapuuHoMbl yenoeka HT29-L23 nmopnpepskuBanu B
cpene RPMI 1640, copmepxaieii 10% unHakTuBupoBaHHONW HarpeBanuem FBS, 1%
neHHuunnHa-crpentomuunda 1 10 MM HEPES. Knertku BbiceBanu npu mnotHoctu 2000
KJIETOK/TyHKY B 384-myHOUYHBIE MHUKpPOIUIAHIIETHI, 0OpaboTaHHbIE TKAHEBOH KyJBTYpOH
(Greiner # 781090-3B), n nuakyouposanu npu 37°C (5% CO2/95% O:) B TeueHue nByx QHEH.
B nenp npoBeneHus aHanusza KIETKH 0OpaOaThIBaIM TECTUPYEMBIMH COEJUHEHHMSMU IPH
KOHEYHbIX KOHUEHTpanusx 6,25-0,106 mxM B teuenue 30 mun npu 37°C (5% CO2/95% O3).
Hekponroc umanyuupoBanu ¢ ucnojb3oBaHueM cmecu denosedeckoro TNFa (35 Hr/mu)
(Peprotech, Homep mo karanory 300-01A), mumeruka SMAC (u3 US 2015/0322111 A1) (700
HM) u Z-VAD (140 sM) (BD Pharmingen, mHomep mo karanory 51-6936). Ilocne mecrtu
yacoB uHKyOau npu 37°C (5% C02/95% O2) knerku ¢uxcuposanu 4% (opmanbaerniom
(ACROS 11969-0010) B Teuenue 15 MHUHYT NpU KOMHATHOH TeMImepaTtype H 3arem
nepMeadITM3UPOBAITN ¢ TIOMOLIBIO 320y epeHHoro ¢pocdarom HU3HONIOrHIECKOrO pacTBOpa
(PBS), comepskamero 0,2% Triton-X-100, B Teuenue 10 mun. @ochopunupoBanne MLKL
onpenessin ¢ ucnonb3oBanueMm aHTU-MLKL (phospho S358) anturena (Abcam, ab187091)
(pasBenenue 1:1000 B Onokupyromem Oydepe [PBS, nmomomnenssii 0,1% BSA]) ¢
uHKyOanuel B Teuenne Houu npu 4°C. ITocne Tpex npombiBok B PBS noGasinsiin ko3be aHTH-
kpoinube Alexa-488 (passenenue 1:1000) (Life Technologies, A11008) u Hoechst 33342
(Life Technologies, H3570) (pa3sBenenue 1:2000) B Onokupyromem Oydepe B Teuerue 1 gaca
Mpu KOMHATHOM Temmepatype. [locne eme Tpex mukioB mpoMbiBOK B PBS mMukpomnanmers
IePMETUYHO  3aKPbIBaJlM M  KJIETOYHBbIE M300pPaKEHUs] TMOJy4ald C  TOMOLIBO
BBICOKOKOHTPAaCTHOH cucTteMbl Busyamusauun ArrayScan  VTI  ¢upmsr  Cellomics,
ocHaleHHOM kamepoit X1. dnyopecreHTHble U300paskeHUs MOJyHYadd C HCIOIb30BAaHHEM
oOpekTHBa ¢ 10-kpaTHBIM yBenmueHneM 1 Habopos GubTpos 386-23 BGRFRN BGRFRN u
485-20 BGRFRN BGRFRN pns ¢ochopunuposanust sinep 1 MLKL, cooTBeTcTBeHHO.
Habopbl n300pakeHNil aHAIM3UPOBAIM C HCIOJIB30BAHHEM IPOrPAMMHOTO OOECTICUEHHSI
Compartmental Analysis Bioapplication software (Cellomics). Yposens ¢pochopunmnpoBanusi
MLKL onpenensiin konndectBeHHO kak MEAN CircRingAvglIntenRatio. MakcumambHbIH
WHTHOUPYIOLINI OTBET ONpENeNsuid MO aKTUBHOCTH, nHAyuupoBanHoi Necls (CAS-Homep:
852391-15-2, 6,25 mxM). Bennuuny IC50 ompenensnn kak KOHLEHTPALMIO COCIUHEHUS,

koTopasi obecrmeunBaer 50% MakCHMaJbHOTO WHTHOUpOBaHUS. JlaHHBIE MOATOHSUA C
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MOMOIIBIO JIOTUCTUYECKOTO ypaBHEHUs ¢ 4 mapaMmerpamu 1Js BeluucieHus senudud IC50 u
Ymax.
HTRF-ananu3 cesizpiBanus ¢ RIPK1

TI'oroBunm pacteop, comepsxkammii 0,2 HM antu-GST-Tb (Cisbio, 61GSTTLB), 90,6
HM 3onma u 1 HM His-GST-TVMV-hRIPK1 (1-324) B 6ydepe FRET (20 MM HEPES, 10
MM MgCl», 0,015% Brij-35, 4 MM DTT, 0,05 mr/mn BSA). Ucnone3yst Formulatrix Tempest,
pacTBOp IETEKTUPYIOLIEro aHTurena/depMeHTta/3oHAa (2 M) pachpenesisuid IO JIyHKam
mnanmera 1536 (Black Low Binding Polystyrene 1536 Plate (Corning, 3724)), conepkatero
10 HJI npeACTaBIAOLINX UHTEPEC COENUMHEHUN B COOTBETCTBYIOIIEH KOoHLeHTpauuu B DMSO.
ITnanmer nHKyOMpoBanu npu KOMHaTHOH Temmneparype B TedeHue | 4. FRET ouenuBanu c
UCIIONb30BaHueM IuiaHmer-puaepa EnVision (Bo30yxnenue: 340 HM, smuccus: 520 HM/495
HM). O6wmwuit curnan (0% MHruOMpPOBaHMS) PACCYUTHIBAIN MO JIYHKAM, COAEPIKAIINM TOJIbKO
10 an DMSO. Konrponbnbiii curHan (100% wHruOMpoBaHUE) PacCUUTHIBAIHM IO JIyHKAM,
coxepsxamuM 10 Hi 15 HM cTaypocnoprHa U BHYTPEHHUX KOHTPOJIEH.

Knonuposanue u 6akynosupycHas s3xcnpeccusi koncrpykuuu RIPK1

Koaupyromyro obnacte yenosedeckoro RIPK1 (1-324), ¢aaHKMpOBaHHYIO CaiiTOM
Ndel na S5'-koniue u cron-kogoHomM TGA, u caiitom Xhol Ha 3'-KOHIE, KOIOH-
ontuMuzupoBanu u reH cuHTesupoBamu B GenScript USA Inc. (Piscataway, NJ) wu
cyOkyionupoBanu B Mmoauduuuposannbiii Bektop pFastBacl (Invitrogen, Carlsbad, CA) ¢ N-
koHueBoit Merkor His-GST-TVMV mnst cosmanus His-GST-TVMV-hRIPK1(1-324)-pFB.
[TpaBHIBHOCTh CHHTETHYECKOTO (pparMeHTa MOATBEPKAATN CEKBEHUPOBAHHEM.

BakynoBupyc TreHepupoBaJ M [IJIsl KOHCTPYKLIUH C HCIIOJIb30BAHHEM CHCTEMBI
skcrpeccun  OakynoBupyca Bac-Bac (Invitrogen) B COOTBETCTBHHM C MPOTOKOJIOM
npousBoguTessi. Bkpatie, pekOMOMHAHTHYIO OaKMUAY BBIOEISUIH U3 TPAHC(HOPMHPOBAHHBIX
komrereHTHBIX KieTok E.coli DH10Bac (Invitrogen) m ucmonb3oBanmu st TpaHCHEKIUH
KJIeTOk HacekoMbix Spodoptera frugiperda (Sf9) (Invitrogen). Bakynosupyc cobupainu uepes
72 yvaca nociie TpaHC(HEKIMH U TOTOBWJIM BUPYCHBIA PacTBOP MyTeM HHOULIMPOBAHHS CBEKHX
kietok Sf9 B coorHomernuun 1/1000 (06./00.) B TeueHue 66 4acos.

s xpynHomacmtabHoro mpousBoacTBa Oenka kietku Sf9 (Expression System,
Davis, CA), BoipaieHnble B cpene HacekoMbix ESFO21 (Expression System) mpu 2x10°
KJIETOK/MJI, UH(HULIUPOBATI BUPYCHBIM pacTBOpPoM B cooTHotnernu 1/100 (06./00.) B TeueHne
66 u. [IpousBoncTBo ocymecTeisuH b0 B Macitade 10 1 B 221 Suopeaktope Cellbag (GE
Healthcare Bioscience, Pittsburgh, PA), nu6o B macmrabe 20 i1 B 50 n 6uopeakrope Cellbag

(GE Healthcare Bioscience). ¢ ucnomp3oBanueM WAVE-Bioreactor System 20/50 (GE
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Healthcare Bioscience). MuduumpoBaHHble KiIeTKH coOMpanu LEHTPU(PYTUPOBAHUEM IPH
2000 06/mun B Teuenune 20 muH npu 4°C B uenrpudpyre SORVALL® RC12BP. Knerounsie
ocanku Xpanuiu npu -70°C 1o ouncTku Oeska.

Ouncrka His-GST-TVMV-hRIPK1(1-324)

Knerounyro macty, comepxamyro RIPK1, pecycnenaupoBamiu B Oydepe,
comepskamem 50 MM Tris, pH 7,5, 150 MM NaCl, 10 MM umunaszona, 5% riunepuna, S MM
MgSO4, 1 MM TCEP, 25 En/mn Genszonassl u Tabnerku uHruOuropa mporeas Complete
Protea Inhbitor (1/50 mn, Roche Diagnostics, Indianapolis, IN). Knerku nusuposanu a30THON
KaBUTAIMEN ¢ UCIOJB30BAHNEM HE TepeMelInBaeMoro cocyaa nox aasnenuem 525 PSI (Parr
Instrument Company, Moline, IL). Cycnensuro ocBeTnsaM LEHTPUPYTHUPOBAHUEM IPU
136000 x g B Teuenune 40 munyt npu 4°C. JIuzat otaensnu oT ocaaka U MPOMyCKAIH yepes
kaptpumk 5 min NiNTA Superflow (Qiagen, Valencia, CA) ¢ ucnons3zoBanuem AKTA Pure
(GE Healthcare). KonoHky 3110MpoBaiu ¢ UCMONb30BaHUEM JnHeHOrO rpaguenta 10 CV B
Oydepe, conepxamem S0 MM Tris 7,5, 150 MM NaCl, 500 MM umunasona, 5% riauuepuna, 1
MM TCEP. TlukoBble (pakiuu OOBEAMHSIM W HAHOCHJIM HAIMPSIMYIO Ha KOJIOHKY 5 M
GSTrap 4B (GE Healthcare). Kononky npombiBanu Oydepom, cogepskamum S0 MM Tris 7,0,
150 MM NaCl, 5% rauuepuna, 1 MM DTT, u smoupoBajiy ¢ HCIOJB30BAHUEM JIMHEHHOTO
rpaguenta 10 CV B Oydep, comepxkammii 50 MM Tris 8,0, 150 mM NaCl, 20 mM
BOCCTAHOBJIEHHOTO  ruytatuoHa, 5%  rmmuuepuHa, 1 ~MM  DTT.  ®pakmun,
unentuduuupoannbie ¢ nomomblo SDS-PAGE kak comepskamue RIPK1, obbenuusam u
KOHIIEHTPUPOBAJIM C HCIOJIb30BaHUEM ILeHTPU(YKHOTO KoHueHTparopa 30 MJla MWCO
(Amicon Ultra-15, Millipore, Billerica, MA) u Hanocwnu Ha kojoHky HilLoad 26/600
Superdex 200 (GE Healthcare), ypaBrHosemennytoo B 25 MM Tris 7,5, 150 MM NaCl, 2 mM
TCEP, 5% rnunepuna. benok RIPK1 snronposanu B Bune numepa ¢ kononku SEC.

Brixon cocraBun ~8 wmr/in ¢ yucroroir >95%, onpeneneHHONW ¢ MOMOINBIO aHAN3a
SDS-PAGE oxpammuBanus reist kpacureneMm Kymaccn. LCMS-ananu3 Genka mokasai, 4To
Oenok morepstm N-KOHLIEBOW METHOHHH, MMeJ OIUH caiT ¢ochopunnpoBaHHuss U Obul
YaCTUYHO aleTHINPOBaH. benok pasnensiiu Ha anukBOThI U XpaHuiu rpu -80°C.

Hcnone3ys stu ananusel, onpenensuii 3Hauenus [Cso cnenyrommx coenunennit. Cm.
Tadauny A.

Tabnauua A
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RIPK1 | pMLKL RIPK1 | pMLKL RIPK1 | pMLKL
IIp.| {ICso, {Icso, Ip. (Icso, {Icso, | IIp. {Icso, {Icso,
HM) HM) HM) HM) HM) HM)
1 101 240 144 6 6 289 16 16
2 2 4 145 5 27 290 7 3
3 30 295 146 17 48 291 >5,000 >6250
4 2 10 147 95 37 292 24 37
5 7 11 148 4 2 293 33 135
6 25 10 149 16 74 294 10 3
7 14 38 150 18 24 295 10 23
8 39 41 151 8 6 296 10 20
9-1 25 25 152 49 69 297 11 36
9-2 31 28 153 1 1 298 43 79
10 11 33 154 13 15 299 4 1
11 20 89 155 2 6 300 4 76
12 5 27 156 2 3 301 25 22
13-1| 986 >6250 157 17 93 302 25 16
13-2 6 1 158 31 336 303 22 43
14 33 69 159 3 6 304 206 67
15 83 198 160 489 331 305 41 77
16 4 5 161 145 311 306 5 6
17 27 129 162 64 140 307 11 5
18 145 177 163 12 17 308 8 11
19 12 34 164 10 32 309 19 46
20 46 63 165 4 11 310 21 125
21 10 29 166 4 1 311 6 4
22 4 26 167 18 13 312 7 38
23 124 127 168 21 67 313 9 22
24 5 10 169 3 10 314 5 3
25 2 9 170 4 3 315 5 9
26 25 192 171 3 3 316 4 8
27 109 108 172 15 16 317 3 19
28 285 248 173 2 318 3 2
29 257 450 174 1 319 15 29
30 199 341 175 16 321 44 386
31 82 339 176 10 12 322 8 51
32 78 177 177 2 3 323 9
33 186 183 178 4 20 324 3
34 96 215 179 3 13 325 9 17
35 25 130 180 4 18 326 6 10
36 48 92 181 103 171 327 5 25
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RIPK1 | pMLKL RIPK1 | pMLKL RIPK1 | pMLKL
IIp.| {ICso, {Icso, Ip. (Icso, {Icso, | IIp. {Icso, {Icso,

HM) HM) HM) HM) HM) HM)
37 67 208 182 272 455 328 36 198
38 13 34 183 166 392 329 53 88
39 55 119 184 9 177 330 46 106
40 125 265 185 30 81 331 42 68
41 63 78 186 15 96 332 308 25
42 11 13 187 18 148 333 91 218
43 10 28 188 22 217 334 15 10
44 17 71 189 91 208 335 28 9
45 13 25 190 23 35 336 19 8
46 2 1 191 938 86 337 11
47 161 85 192 3 5 338 21 50
48 10 87 193 56 61 339 48 170
49 3 5 194 100 141 340 67 258
50 2 2 195 43 188 341 91 492
51 63 200 196 45 5 342 13 142
52 65 185 197 72 23 343 9 24
53 62 81 198 16 14 344 266 37
54 5 24 199 13 17 345 44
55 1 3 200 17 34 346 82
56 13 67 201 6 10 347 44 89
57 10 25 202 32 34 348 2 27
58 14 21 203 >5,000 | >6250 349 51 424
59 12 17 204 122 83 350 27 169
60 6 26 205 27 74 351 28 49
61 33 258 206 12 37 352 125 394
62 11 29 207 29 92 354 212 223
63 149 340 208 5 5 355 223 553
64 49 45 209 133 202 356 150 485
65 44 374 210 3 5 357 335 219
66 9 8 211 62 137 358 15 49
67 14 14 212 8 4 359 78 5
68 5 45 213 7 6 360 6 9
69 15 23 214 1 16 361 42 135
70 9 9 215 8 22 362 6 5
71 5 13 216 66 397 363 65 47
72 17 30 217 54 205 364 7 7
73 57 82 218 6 15 365 37 116
74 63 353 219 3 1 366 13 123
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RIPK1 | pMLKL RIPK1 | pMLKL RIPK1 | pMLKL
IIp.| {ICso, {Icso, Ip. (Icso, Icso, | Ip. {Icso, {Icso,
HM) HM) HM) HM) HM) HM)
75 11 32 220 202 406 367 56 194
76 3 8 221 49 52 368 25 31
77 17 265 222 3 2 369 97 61
78 16 21 223 4 3 370 34 210
79 38 46 224 157 334 371 5 15
80 14 15 225 5 3 372 13 122
81 5 2 226 6 3 373 11 51
82 21 18 227 8 21 374 19
83 5 7 228 16 193 375 12 3
84 19 26 229 134 436 376 9 9
85 4 12 230 19 90 377 67 135
86 27 231 6 60 378 6 1
87 3 3 232 4 4 379 1 5
88 25 42 233 38 276 380 3 9
89 38 88 234 46 71 381 8 74
90 5 3 235 345 355 382 4 2
91 61 442 236 95 180 383 3 3
92 48 127 237 45 77 384 48 99
93 50 129 238 41 356 385 57 189
94 77 87 239 13 158 386 5 13
95 30 68 240 5 8 387 8 5
96 10 25 241 35 277 388 7 2
97 2 2 242 4 11 389 4 8
98 2 39 243 2 3 390 5 3
99 6 24 244 257 4 391 105 274
100 56 203 245 486 132 392 36 72
101 248 246 92 105 393 4 8
102 7 10 247 2 2 394 3 3
103 51 188 248 13 55 395 7 25
104 36 73 249 29 132 396 1 7
105 5 17 250 18 61 397 3 3
106 84 95 251 53 305 398 5 2
107 193 306 252 27 133 399 5
108 4 28 253 14 53 400 11 11
109 32 85 254 101 66 401 105 77
110 27 113 255 87 263 402 56 94
111 19 36 256 9 27 403 67 262
112 17 73 257 61 69 404 52 259
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RIPK1 | pMLKL RIPK1 | pMLKL RIPK1 | pMLKL

IIp.| {ICso, {Icso, Ip. (Icso, {Icso, | IIp. {Icso, {Icso,

HM) HM) HM) HM) HM) HM)
113 38 298 258 72 57 405 14 99
114 8 33 259 3 13 406 163 454
115 12 65 260 18 80 407 37 388
116 10 3 261 7 8 408 8 8
117 6 19 262 39 74 409 2 13
118 2 28 263 107 38 410 39 77
119 116 94 264 55 240 411 9 25
120 170 383 265 7 412 4 1
121 3 9 266 18 413 3 1
122 5 15 267 81 383 414 91 384
123 37 218 268 46 73 415 4
124 6 14 269 55 209 416 13 72
125 34 153 270 23 204 417 4 9
126 73 78 271 49 129 418 26
127 4 33 272 26 122 419 4 28
128 9 64 273 4 43 420 90 77
129 1 2 274 11 31 421 2 10
130 4 3 275 32 52 422 6 75
131 79 481 276 28 39 423 109
132 10 64 277 107 263 424 2 3
133 23 8 278 6 64 425 >5,000 327
134 18 28 279 47 51 426 1 7
135 3 7 280 5 36 427 7 3
136 17 100 281 6 4 428 12 9
137 7 14 282 10 8 429 9 20
138 13 72 283 16 67 430 3 9
139 15 25 284 5 5 431 7 91
140 17 77 285 17 23 432 36 149
141 97 256 286 9 19 433 34
142 29 181 287 4 2
143 8 4 288 6 1

Cnoco0blI nmoJsiyueHust

Coenunenust popmynsl (I) U TMPOMEKYTOUHBIE COEOUHEHMS], HCIOJb3yeMble MPU
NoJIy4eHUu coenuHeHni Gpopmydsl (I), MOryT OBITH TOMYYEHBI C MCIIOIB30BAHUEM METOJUK,
NOKA3aHHBIX B CIEAVIOLIMX MpUMEpax, U CBsA3aHHBIX Meroauk. CrocoObl U ycoBus,

HUCIIOJIB3YEMBIC B JOTHUX MNPpUMEpPAX, H (I)aKTI/ILIeCKI/Ie COCOUHCHUA, TIOJYYCHHBIEC B 3THX
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npUMepax, He SBJSIFOTCS OTPAHNYMBAIOIINMHE, & IEMOHCTPHPYIOT, KAK MOTYT OBITh MOJYyYEHBI
coenuaenust gopmynsl (I). McxomHple Marepuanbl U PEareHThbl, HCIIOJNb3YEMBIE B 3THX
npuMepax, B TE€X CIydasX, KOTAa OHU HE MOJyYeHbl CIIOCOOOM, ONMHMCAHHBIM B HACTOSILEM
TOKYMEHTE, B OCHOBHOM JINOO SIBJSIFOTCS KOMMEPUYECKH JOCTYITHBIMH, JTHOO O HUX UMEIOTCS
JaHHbIE B XMMHYECKOH JHUTEpaType, WIM OHH MOTYT OBITh MOJYYEHbI C HMCIIOJb30BAHHEM
METOJIMK, OMMCAHHBIX B XMMHUYECKOI IUTEpaType.

CoxkpaleHusi, UCNOJb3yeMble B HACTOSIIIEM AOKYMEHTE, ONpENENeHbl CIEAYIOLINM
oOpazom: «1 X» Ay ONHOKPATHO, «2 X» IOBYXKPATHO, «3 X» IJIsI TpexkpaTtHo, «°Cy» nus
rpaaycoB Llenpcusi, «3KB.» [JIsl 5KBUBAJIEHTA WM SKBUBAJIEHTOB, «I» U1 IpaMma WU
rpaMMOB, «MI» AJIi MUJUIMTPaMMa MJIM MUJUIMTPAMMOB, <«JI» AJIA JINTPa WU JIUTPOB, «MJD»
1151 MAITWIATPA WIM MWUIHJIUTPOB, «MKJD» AJIsl MUKPOJMTPA WM MHUKPOJUTPOB, «N» IIs
HOPMAJIbHOTO, «M» 1151 MOJISIPHOTO, «MMOJIbY [JIs1 MIJITTUMOJISL MJIM MUJUTUMOJIEH, «MUH» IJIs
MHUHYTBI WJIM MUHYT, «4» JJIs 4aca WK 4acoB, «rt» 1l KOMHATHON Temmnepatypbl, «KON» as
HouH, «RT» 1yst BpeMeHu yaep:KUBaHMs, «aTM» AJisi aTMOCQepbl, «psi» st 3a GyHTOB Ha
KBAJpaTHBIA AIONM, «KOHIL» MJi1 KOHLIEHTPATa, «HACBILUL» WM «HACBILEHHBIN» s
HachlmeHHbIH, «CV» mist 00peMoB KOJIOHKH, «MW» 111 MOJNIEKYJISIPHOH MacChl, «mp» IS
TOYKH IJIABJICHUS, «€e» JJIsl SHAHTHOMEPHOTro m30bITka, «MS» mimm «Mass Spec» ans macc-
cnektpoMerpu, «KESI» Macc-cniekTpockormnus ¢ 35eKTpopacnbUITeNbHOM noHu3anuei, «KHR»
st Beicokoro paspemtenus, «HRMS» nns macc-cmexkTpoMeTpuu BBICOKOTO paspelleHus,
«LCMS» wumun «LC/MS» nnsi kOMOWHALMM >KUAKOCTHOM xpomartorpaguu ©u  Macc-
cnektpomerpun, «HPLC» nns BbiCOKO3((EKTUBHON KUAKOCTHOW xpomarorpadum, «RP
HPLC» nna obpamenno-dasosoit HPLC, «TLC» wmm «tlcy pansg  TOHKOCJOHHOM
xpomarorpadun, «SIMP» 11st CHEKTPOCKOIUU SAEPHOTO MATHUTHOTO pe3oHaHca, «nOe» IJIst
CHeKTpocKonuu ¢ simepHbIM >ddextom OBepxaysepa, «1H» mist mpoToHa, «O» ISl IETbTa,
«s» A cuHrnera, «d» mns gybnera, «t» A TpPUIUIETa, «(» IJIsl KBapTETa, «my» IS
MyJIbTUIUIETa, «bry st mupokoro, «MIy ans merarepir U «o, «B», «R», «S», «E» u «Z»

ABJIAIOTCA  CTCPECOXUMHUYCCKUMU 0603HaLIeHI/I$IMI/I, 3HaAKOMbIMU CIICOUATIUCTY B I[aHHOfI

o0acTu.

Me METHJT

Et 5TUI

Pr MPOIHIT
i-Pr H3O0IPOITHI
Bu OyTun

i-Bu U300y THIT



-Bu

Ph

Bn

Boc

AcOH unu HOAc
Ac20

Boc

BOP

CBz

CHCl,

CH;CN umn ACN
CDCl3

CHCI;

Cs2C03

DCE

DCM
DIEA/DIPEA/ocHoBanue XyHuUra
DMAP

DME

DMF

DMSO

EDC

EDCI

Et;N umu TEA
EtOAc

Et,O

EtOH

HCI

HATU
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mpem-Ooy T

benmn

OeH3un

mpem-O0y THIIOKCUKapOOHUIT
YKCYCHasi KHCJIOTa
YKCYCHBIM aHTUIAPUL
(Tper-OyTokcu)kapOOHUIT

Oenszorpuazosn-1-

WIIOKCUTPHUC(AUMETHUIAMUHO)pochoHUs

rekcadropdocdar

KapOOOEH3UITOKCH

IUXJIOpPMETaH

ALlETOHUTPHII
neirepoxsiopodopm

xjiopodopm

KapOOHAT 1e3ust

1,2-puxnopatan

IUXJIOpMETaH

IUHU30TPOITUII TUIIAMUH
4-nTUMEeTHUIIAMHAHOTTUPUIVH
1,2-1MMeTOKCHUATaH
TUMETHII(HOPMaMUT

JTUMETHIICY Ib()OKCH
N-(3-numernnamuHonponun)- N -
STUIKAPOOTUUMUL
N-(3-numernnamuHonponui)-N -
STUIKAPOOAUUMHU] THIPOXJIOPU
TPUSTHIIAMHH

STHJIALETAT

IU3TUIIOBBIN 3(up

3TAHOJ

COJIsIHasA KUCJIoTa

O-(7-azabenzorpuaszon-1-mn)- N,NN' N'-

TeTpaMeTHypoHus rekcapropdocdar



Hex
HOBt unu HOBT
H2SO0q4
K2COs3
KOAc
K3POq4
LAH

LG
LiOH
MeOH
Mel
MgSOq4
NaCl
NaH
NaHCOs3
Na,COs
NaOH
Na;SOs
NazSO4
NBS
NCS
NH;3;
NH4Cl
NHsOH
OTf
Pd>(dba);
Pd(OAc),
Pd/C
PdClz(dppf)

PG

POCls

1-PrOH wnnmu IPA
Si02
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reKCaH
1-runpokcuben3zoTprazon

CepHasi KICIIoTa

KapOOHAT KaJus

areraT Kajius

docdar kanus

JIUTUNA AJIFOMUHUN THAPUL

yxozsias rpyrmnmna

TUAPOKCHT JINTHS

METaHOI

HonmerTaH

cynbdar MarHus

XJIOpUA HATpUs

TUAPUI HATPHUS

OukapOoHar HaTpus

kapOoHAT HaTpUs

TUAPOKCH]T HATPHSI

HATPUsI CYyJIbPUT

cyabdaT HATPUs

N-OpOMCYKIIUHUMUT
N-XJIOpCYKUMHUMHU]T

aMMHUAK

XJIOPUA AMMOHHUS

TUAPOKCH]T AMMOHHSI

Tpudaar wim TpupTopMeTaHCYIBPOHAT
Tpuc(aubeH3MIHaeHAeTOH ) numajuiaauii(0)
anerat nauaaus(1l)

najjiaaui Ha yrie
[1,1"-6uc(mudenundochuno)dpepporneH]-
nuxoprauanui(1l)

3alUTHAS TPyIna

okcuxjiopua docdopa

M30TIPOTIAHOI

OKCHJ KPEMHUSA
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TBAI TeTpa-H-Oy THIIAMMOHHIA HOHT
TFA TPUPTOPYKCYCHAST KHCIIOTA
THF TeTparuapodypan

CoenuHeHHnss MO HACTOALIEMY H300PETEHHIO MOTYT OBITh CHHTE3UPOBAHBI PSAOM
CHOCO0OB, NOCTYIHBIX Ul CIIELUAINCTOB B oOnacTu oprannyeckoi xumun (Maffrand, J. P.
et al., Heterocycles, 16(1):35-7 (1981)). OOmue cxeMbl CHHTE3a COEAUHEHHH IIO
HACTOSIIIEMY M300PETEHHIO OMUCAHBI HUXKE. DTH CXEMBbI SIBIIIOTCS] MJUTFOCTPATUBHBIMU M HE
npeaHa3Ha4deHbl AT OTPAHUYEHUS BO3MOXKHBIX METONIOB, KOTOpbIE CHEIHAIUCT B JTAHHON
00JJaCTH MOXKET MCIOJNb30BaTh I TOJYYEeHUS COEIMHEHHUH, pPAcCKPBITBIX B HACTOSINEM
nokyMmeHTte. PaznuuHble criocoObl MONYYEHHs] COEAMHEHUH MO HACTOALIEMY H300pETEHHIO
OyayT OYeBUAHBI IJIS CIIELUATUCTOB B JaHHOW obmactu. Kpome Toro, pasnudHble cTaauu
CHHTE3a MOT'YT OBITh BBINIOJHEHBI B aJIbTEPHATHBHOM MOCIEOBATEIBHOCTU ISl MOTY4YEHUsI
JKEJTAeMOT0 COEIMHEHHS MJTH COeTUHEHUH.

ITpumepsl coeaMHEHMH MO HACTOSALIEMY H300pETEHMIO, MONYYEHHBIX C ITOMOIIBIO
coco0OB, OMHCAHHBIX B OOIMMX CXeMaxX, MPHBEACHbI B pasfese IMPOMEXKYTOUHBIX
COeNMHEHNII W TPUMEpOB, NpencTaBieHHOM pajnee. CoenuHEHHs MO NpPUMEpaM OOBIYHO
NoJIydajqu B BHJAE paueMuyeckux cmeced. IlomydeHue roMoxXupanbHbIX COECIUHEHHUH IO
NpUMEPaM MOXKET OBITh OCYIIECTBIEHO C MOMOINBI) METOIHMK, M3BECTHBIX CIELUAIHUCTY B
naHHOUM obnactu. Hampumep, roMOXupasibHblE COEAUHEHHs] MOTYT OBITh MOJYYEHbI MyTeM
pa3zneneHus paueMu4eckux nponykroB mnpenapatuBHoi HPLC ¢ xwupanbHOU  (ha3oil.
AJBTEpPHATUBHO, COCUHEHUS 110 TPUMEPAM MOTYT OBITh MOJYYEHBI U3BECTHBIMH CTIIOCOOAMHU
C TOJYYEeHHEM OHHAHTHUOMEPHO OOOTrameHHbIX mpoaykToB. OHM BKIOYAKOT, HO 0e3
OTPAaHUYEHUS, BBEIACHHE XHUPAJIbHBIX BCIIOMOTATENbHBIX (PYHKLIMOHAIBHBIX TPyl B
paleMHUYecKue MPOMEKYTOYHbIE COCOUHEHMs, KOTOpbIE CIyXKaT JJIsl  KOHTPOJI
IUAaCTEePEOCEIeKTUBHOCTH  IpeBpalleHuli, obecneunBasi 3HAHTHOMEPHO-OOOTAICHHBIE
NPOAYKTHI TIPH PACIIEIUIEHUH XHPATBHOTO BCIIOMOTATEIbHOTO BELIECTBA.

Ha cxeme 1 nmokasaH moaxon K CHHTe3y COCJUHEHMI Ha NpUMEpEe COeAUHEHUus 3.
OyHKIMOHAMM3AUUS  HCXOOHOro Marepuana 1 Moxker ObITh JOCTHTHYTa IyTEM
amunupoBanus (Tetrahedron, 61:10827-10852, 2005) ¢ mnonydyeHuem Opomunma 2.
AmipoBaHUe COEAMHEHUs] 3 MOXKET OBITh OCYIIECTBJICHO NEHCTBHEM AaHTHIApHIA WU
XJIOPAHTUAPUIA COBMECTHO C OCHOBAaHHEM. AJIBTEPHATUBHO COENUHEHHE 3 MOXKET OBbITh
NPEBPALIEHO B COeNUHEeHHe 4 C HUCIONb30BAaHHEM KapOOHOBOW KHCJIOTBI M CTaHIAPTHBIX
NPOTOKOJIOB aMHUJIMPOBAHUs, W3BECTHBIX CIIELHMAINCTaM B HaHHOH oOmactu. Peakums

couetanusi Cy3yku (Miyaura, N. and Suzuki, A. Chemical Reviews, 95:2457-2483, 1995)
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MOXET O0ECIeYUTh MOJIYYCHUE COGI[I/IHGHI/Iﬁ TUIla, TMPUMEPOM KOTOPOIro ABJIACTCA

coequHeHue 5.

Cxema 1
0O
O
B
I | AN NH2 HO)J\R Br )J\
NZ BOP, /Pr,NEt | P
\
\ g
/ PdCl,(dppf, KOAC,
)CJ)\ nuokcas, 100 °C
A
H,N Nﬁ\ Ri” X HN—@
2
\ N‘N/ C|DMAP, OCHOBaHHEC O:< N Cl
R4
3 X = anrugpuz, Cl, OH 4

Coenunenus, mpowunrocTpupoBaHHble 10, MOryT OBITh TOJYYEHbI MHOKECTBOM
cnoco0oB, Kak Moka3aHo Ha cxemax 2 u 3. Ha cxeme 2 OGpomun 6 MokeT ObITh MPEBpALICH B
€ro TOANAIOLINICA BBIICICHUIO OOPOHATHBIA CIOXKHBIA 3up 7 B YCIOBHUSAX COYETAHUS
Cysyku. IlomyueHne OOpOHOBOW KHCIOTBL, coiu TpudTopOopata kamus wim MIDA-
OOpPOHATHBIX TMPOMEKYTOYHBIX COENMHEHHH Oyner Takke O0ecreueHO B aHAJIOTMYHBIX
YCJIOBHSIX, M3BECTHBIX CIeIMaircTaM B naHHOH obnactu. [Tocnenyromee coderanne Cy3yku
C HMHAA30MUPHAA3UHOM 4 O0eCneyuT TMONyYeHHe MPOMEKYTOYHBIX COEIMHEHHHH,
oOo3HaueHHbIX 8. I'maponmu3 claoxkHOrO »>(upa MOXKET TNPUBECTH K 0OpPa30BAHUIO
BTOPOCTEIEHHOTO MapPTHEPA IO CBSI3BIBAHUIO 9, KOTOPBIH MOXKET ObITh mpeBpamieH B 10 mo
CTaHapTHON METOAMKE aMUANPOBAHUs, TOKa3aHHON Ha cxeMe 2. AJbTepHATUBHBIE YCIOBHS
AMHJIUPOBAHMS, W3BECTHBIC CIEIHATUCTAM B JAaHHOW O0NacTH, TakXke MOryT OBbITh
HCIIOJIb30BAHBI HA 3TOW CTaAUU.

Cxema 2
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\(fk ;t i A}é 7 4, PdCly(dppf)
R

PdCl,(dppf), KOACc, © aq K3zPO4,HarpeBsaHue,
Rz IUOKCaH, HArpEeBaHue N R, nﬁoxcaH

LiOH, THF,

H,O

D
OCHOBaHHE, DMF R1 | P
10 N R,

R3-NH,, BOP, HN—Q\/
0= NN Ra

B kauectBe anbTepHATHUBBI CcxeMe 2, cxema 3 o0ecrmeynBaeT BO3MOXKHOCTb
(GyHKIMOHAMM3aIMK  HA MO3MHEH CTaguu MMUAasonupupasuHa. bopoHar 7
UMUIA30MHUPUIA3UH 3 MOTyT OBITh CBsI3aHbI C HCHONb30BaHHWeM peakuun Cys3yku c
NOJTyYeHHEM MPOMEXYTOYHBIX COEAMHEHMH, oOo3HaueHHbIX 11. I'mpponus u ammaHOe
COYeTaHWE MOTYyT TPUBECTH K  OOpPa30OBaHUIO  BTOPOCTENEHHBIX  COEIMHEHHIA,
npowsurocTpupoBanHbix 13, Kak omwmcaHo mis cxeMbl 2, MOTYT OBITh HCIIOJIb30BAHbI
pa3IUYHBIE YCIOBUSI AMHUIMPOBAHUS, W3BECTHbIC CIELUAJIMCTAM B JAaHHOH OO0JACTH.
AmunupoBanue 13 MoXeT ObITh BBINOJIHEHO IYTEM OINOCPEIOBAHHOTO OCHOBAaHHEM
CBS3BIBAHUS C ALWJIAHTHAPUAOM WU  XJIOPAHTHAPUAOM. AJBTEPHATUBHO, YCJIOBHS
AMHJIUPOBaHHMS ~ MOTYT  OBITh  HCIOJIb30BaHBl  JUISI  TIOJYyYEHUs  COEIMHEHUI,
MPOWJIIKOCTPUPOBaHHBIX 10.

Cxema 3
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PdCl,(dppf) H N—<\l: D 0
2 ) 2 \ LiOH, THF,
3+7 N\N/ O’R
BonH. K3PO4, HarpeBaHue, H,0
11 NZ R,
JUOKCaH
op. H.N o 0
Rs-NH,, BOP, Ha —Q\/
y N\N/ | N N,Rs
ocHoBanue, DMF ~ H
13 N” R,
R)J\X JAR N R
1 O=< N | N ”, 3
R
X = anruapun, Cl, OH ! 10 N R,

JIOMONHUTENBHO K WCIOJNB30BAHUIO IHCKPETHBIX OOpPOHATOB ISl  CBSI3bIBAHUSI
UMUAA30NHMPHIA3UHA C MHPUAMHOM, COEJUHEHHEe 8 MOKeT OBITh HANpsIMyI0 IOJYYEeHO
IIOCPEICTBOM OJHOPEAKTOPHOrO MPOTOKOJIA CHHTE3a, NMOKa3aHHOro Ha cxeme 4. OOpaboTka
uMuaasonupuaasuHa 4  Ouc(IMHAKOMATO)IHOOPOM WM albTEPHATHBHBIM  THOOPHBIM
peareHToM, U3BECTHBIM CIIELUAIICTAM B aHHOI 00JIaCTH, IPU MOBBILIEHHBIX TEMIEPaTypax
U B MPHUCYTCTBHU OE3BOAHOIO OCHOBAHHSI MOYKET MPUBECTH K OOPA30BAHHUIO CIIOKHOIO
OoponaTtHoro 3¢upa wiu OOPOHOBOW KHUCJIOTHI in situ. JloOaBieHHE TPOMEKYTOUYHOTO
COEAMHEHUs] 6 ¥ BOAHOTO OCHOBAHHsI MOXKET obecrednThb nojydeHue 8. Itor crnocod Oyner
NPUTOOHBIM JJisE  00paboTku 6 cHavana Owuc(MUHAKONATO)IUOOPOM C TOCIEIYHOLINM
nobasyieHueM 4 ¢ TIOJy4eHUEM MPOMEKYTOYHBIX COSTUHEHUH, TAKUX Kak 8.

Cxema 4

RPS gt e

PdCl,(dppf), KOAc,
IMOKCaH, HArPEBaHMUE, 8 N Ry
3areMm 6, BogH. K3POy

Ha cxeme 5 mnokasaH myTb CHHTE3a, MO3BOJSIIOLIMI MONY4YUTh COAEpKAIUE 2-
ANKOKCUITUPUANH AHAJIOTH, MPUMEPOM KOTOPBIX CIYKHUT coenuHeHue 17. OOpaborka 2-
rugpokcunupuanaa 14  ankwidonuaoM B TPUCYTCTBUM KapOoHaTa cepedpa MOXKeT
o0ecreunTh MONydeHHe COeArHeHus 15. DTo aNKWIupOBaHHE MOXKET OBITh MPOBEICHO

OPYTUMH CHOCOOaMM, HW3BECTHBIMH CIEIUAIMCTAM B JaHHOW OOJAcTH, OJHAKO BBIOOP
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OCHOBAaHHSI MOXET 3aBHCETh OT COOTHOIIEHUs N- mnpoTtuB  O-aIKHIUPOBAHMUS.
IIpomekyTOUYHBIE COCOMHEHHUs, Takue Kak 15, MoryT ObITh NpeBpallieHbl B OOPOHAT 7 Situ U
oOpaboTanbl 4 W BOAHBIM OCHOBAaHHEM C TOJYYEHHEM IPOMEKYTOUYHBIX COEIMHEHHI],
ob0o3HaueHHbIX 16. T'maponus clokHOTO 3¢upa ¢ MOCISOYIOINM aMUIHPOBAHHEM MOXKET

o0ecreynThb MoJy4eHne COeMHEHU, PUMEPOM KOTOPBIX CIY>KUT coeanHeHue 17.

Cxema §
Rel, CHCls,
Br | N OH Br
Z Ag,CO5 PdCl,(dppf), KOAc,
N~ "OH JIMOKCAH, HarpeBaHue,
14 3arem 4, BogH.K3PO4
N o) NS 0
HN \ 1. LiOH, THF, H,O HN \
R w 2. Ra-NH,, BOP, R | ] H
16 N® OR ocHoBanue, DMF 17 N” "OR

B  HekoTOppIX mpuMepax MOXKeT ObITb  JOCTymHa OOpOHOBAasi  KHCJIOTA
uMHIA30NupuaasuHa, Takas kak 18, OHa MoxeT ObITh MOABEPTHYTA PEaKLUU COYETAHUS
Cy3yku ¢ COOTBETCTBYIOIIMM rajioreHunoM. Kak moka3aHo B cxeme 6, Opomun 15 moker
OBITb MCTIOJB30BAH ISl MOJyYE€HUsT MPOMEKYTOUHBIX COEIUHEHUH, TaKUX KaK COETUHEHUE

16, xoTopbie MOTYT OBITh B JaJIbHEHIIEM 00paOOTaHbI, KaK OMMMCAHO Ha CXeMe 5.

Cxema 6
HN W/j\ PACI,(dppf), 15, HN—
o _Q/ B(OH), 0= &N‘N/ o~
BoAH. K3POy, R
18 JIMOKCAH, HATPEBAHUE 16 N~ “OR

ITapTHepBI COYETAaHUS C AMHHOM, ONMHCAHHBIE B HACTOSIIEM IOKYMEHTE, SIBJISFOTCS
KOMMEPUYECKH JOCTYIHBIMH, paHee OMUCAHHBIMU B 3asiBke Ha mateHT CIIA 62/458144, wu
MOTYT OBITh MOJYYeHBI CHHTETHYECKH C MMOMOIIBIO Criocoda, OMUCAHHOTO Ha cxeme 7. PeHo,
Takol kak 17, MokeT monBepratbes cuHTe3y 3dupa Yumbsmcona (Williamson, A. Justus
Liebigs Ann. Chem, 77:37-49, 1851) ¢ moiydeHHeM MPOMEKYTOUHBIX COSIUHEHHH, TAKUX
kak 18. Taxke, MOTyT OBbITh HCIIOJIB30BAHBI ATBTEPHATHBHBIE CITOCOOBI, B TOM YHUCIIE PEAKLIUS
MunynoOy (Swamy, K.CK. et al. Chem. Rev. 109:2551-2651, 2009), u OyayT U3BECTHBI

CIeLuaIicTaM B JaHHOH oOnacTH. BoccraHOBneHNe O€H30HUTPIIIA AJIS MOJTy4€HHs] AMUHOB,
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0003HaueHHBIX 19, MOKET OBbITH BBIMOJIHEHO C TIOMOLIBIO OOPOTrHApPHIA HATPHS U HOAHMIa pU
NOBBIIIEHHBIX TeMnepaTrypax. lloaydyeHne pedTepUpOBaHHBIX AaHAJIOrOB TakXke Oyner
BO3MOYKHO C ITOMOLIBIO OOpopelTepruaa HATPHs B aHAJIOTUYHBIX YCJIOBHsX. Criennanucram B
TAHHOW O0NacTH TEXHWKU OyAyT HM3BECTHBI JOMOJHHUTENbHbIE CIIOCOOBI BOCCTAHOBIIEHHUS

OEH30HUTpHUIIA, HATIPUMED, ATTFOMOTHUAPHIOM JIUTHSI.

Cxema 7
OH R R
" ReBr, DMF, Q" NaBH, wm NaBDs, (DH;® ¢
R K,CO;, 65 °C R I, THF, HarpeBanue H2N R
17 18 19

Ou4KCTKY NPOMEXYTOUHBIX M KOHEUYHBIX NPOAYKTOB OCYLIECTBIISIA IOCPENCTBOM
HOpMalbHOM  uiau  oOpamieHHo-(a3oBoit  xpomarorpaduu.  HopmanbHo-(ha3oByro
xpomarorpaduro Ha cucreme ISCO OCyIIEeCTBISUTM C MCHOJB30BAHMEM MPEIBAPHUTENBHO
yNaKOBaHHBIX KapTpumkeid SiOz, smoupysi rpagueHTaMH TeKCaHOB W OTHJIALeTaTa WM
AVXJIOpMETaHa U METaHOJa, eCJI He yka3aHo nHoe. OOpaiieHHO-()a30ByI0 NpenapaTuBHYO
HPLC nnu LCMS ocyuiecTBiIsiIM ¢ UCNONb30BaHUEM KoJioHOk C18, anmoupys rpagueHTamu
pactBoputenst A (90% Bonbl, 10% wmeranona, 0,1% TFA) u pacrBopurens B (10% Bogpr,
90% wmertanona, 0,1% TFA, Y® 220 um) unu rpaguentamu pacrsopureist A (95% Bonbl, 5%
aneronutpuna, 0,1% TFA) u pactBopurens B (5% Bonbl, 95% aueronutpuna, 0,1% TFA,
Y@ 220 uwm), win rpagueHtamu pactBopurenst A (98% Bonbl, 2% aueronutpuia, 0,05%
TFA) u pactBopurenss B (98% aueronutpuna, 2% Boabl, 0,05% TFA, YO 254 um), uu
rpaauentamu pactBoputenst A (95% Boabl, 5% aneronutpuia ¢ 10 MM aneTratoM aMMOHWUSI)
u pacteopuresi B (95% aueronutpuna, 5% Boasl ¢ 10 MM ameraToM aMMOHWUS).

B GonpmmHcTBE MpHMEpOB ABe MHXKeKuuU aHauTHaeckue LCMS ucnonb3oBanu 1Jist
onpeAesIeH s KOHEYHON YUCTOTHI

Meron A: xosnonka: Waters Acquity UPLC BEH C18, 2,1 x 50 mm, yactuusr 1,7
MKM; moasrmkHas (aza A: 5:95 aneroHuTpmiBOAa ¢ Hcmosib3oBaHHeM 10 MM anerara
aMMOHWUsI, ToABIKHAs ¢asa B: 95:5 aueronutpun:Boga ¢ ucnoip3oBanueM 10 MM anerara
amMmoHust; Temneparypa: S50°C; rpamuent: 0-100% B B Teuenme 3 MuHyT, 3aTteMm
ynepxkuBanue B Teuenue 0,75 mmayT mpu 100% B; ckopocte moroka: 1,11 wmu/muH;
nerexuusi: Y@ npu 220 HM.

Meron B: xononka: Waters Acquity UPLC BEH C18, 2,1 x 50 MM, gactunsr 1,7 MkM;
nonBmwkHas (aza A: 5:95 aueronutpwiBoma ¢ ucnonb3oBanueM 0,1% TFA; moxgsuxkHas

daza B: 95:5 aueronutrpunBoma ¢ wucnoiwp3oBanuem 0,1% TFA; temmeparypa: 50°C;



55

rpaaueHt: 0-100% B B Teuenue 3 mMuH, 3aTeM yaepxkuBaHue B TedeHue 0,75 mun npu 100%
B; ckopoctb motoka: 1,11 mu/mun; nerekiusi: Y@ mpu 220 HM.

B HebGonbuioM yncie npuMepoB I ONpeNesieHUs] KOHEUHOW YHUCTOTBI HCTIOIb30BAIIH
nHxekuu aHanurudeckoit HPLC.

Meron A: xononka: Sunfire C18, 3,0 x 150 mm, gactuier 3,5 MKM, moaBUKHAs (dasa
A: 5:95 aneronutpmiBoga ¢ wucnoip3oBanueMm 0,1% TFA; monemwxkHas ¢aza B: 95:5
aneToHUTpuI.Boaa ¢ ucnonb3zoBanueM 0,1% TFA; rpaguent: 0-100% B B Teuenne 10 Munyr;
ckopocThb notoka: 1 mu/mus; aerekuus: Y@ npu 220 HM u 254 HM.

Meron B: kosnonka: Xbridge Phenyl, 3,0 x 150 mm, gactunsl 3,5 MkM; moaBuxKHAs
daza A: 5:95 aueronurpun:Bona ¢ ucnonszoBanueM 0,1% TFA; nmogsuxnas ¢asza B: 95:5
alleTOHUTPUII: Bozia ¢ ucnoab3oBanueM 0,1% TFA; rpaguent: 0-100% B B Teuenue 10 MunyT;
ckopocTb notoka: 1 mu/muH; nerekims: Y® npu 220 HM u 254 HM.

Merton C: xononka: XBridge C18, 3,0 x 150 mm, yactuist 3,5 MkM; noaBuwxkHas dasa
A: 5:95 meranon:Bona ¢ ucnojip3oBanuemM 10 MM OukapOoHaTa aMMOHUS, TOABI KHAS (pasa
B: 95:5 metanon:Boga ¢ 10 MM OukapOoHatom ammonust; rpaauent: 0-100% B B Teuenue 15
MHHYT, CKOpPOCTb IOoTOKa: 1 Mi/muH; perexuus: Y@ mpu 220 M u 254 HM.

Meron D: kononka: XBridge Phenyl, 3,0 x 150 MM, gactuusl 3,5 MKM; mOABUMKHASI
daza A: 5:95 meranonm:Boma ¢ 10 MM OukapOoHaTOM aMMOHMS, TOABIKHAs ¢aza B: 95:5
meraHoi:Bona ¢ 10 MM Oukapbonarom ammonust; rpaaueHt: 0-100% B B Teuenue 15 MunyT;,
ckopocThb notoka: | mu/mun; gerekiums: Y@ npu 220 HM u 254 HM.

BonbMHCTBO cepuii Macc-CeKTPOB MpencTaBisiin codoit cnenyrwomue: LCMS (ESI)
m/z:  [M+H]" BEH C18, 2,11 x 50 mm, 1,7 mkm, nogswxnas ¢asza A: 2:98 Bopa:
aneronutpu ¢ ucnonb3oBanueM 0,1% TFA; nonewkHas ¢asza B: 98:2 aneroHuTpui:Boaa ¢
ucnons3zoBanueM 0,1% TFA; rpanuent: 0-100% B B Teuenue 2 MuHyT; ckopocTh notoka: 0,8
wu/mMuH;, perekuus: Y@ npu 220 HM.

Cnextpbl SIMP cHuManu ¢ mojaBiIeHHEM CUTHajla BOJIbIL, €CJIM HE YKa3aHO HHOE.
Korna nopaeneHue cursHana BOAbI BIMsIET HA XapaKTEPUCTUKY COEOUHEHHUIl C IMOMOIIBIO
AMP, 510 OTMEUAETCS B TEKCTE.

Hpumep 1: N-[(5-{2-aneramunonmunaszol 1,2-b lnupunazun-6-mn } -2-MeTUIHPHIUH-
3-mn)- metuin |-2-¢prop-5-(TpudTropmeTokcn)oeH3aMua

N
OCF,




56

1A: N-((5-bpom-2-meTrnmupuans-3-uin)MeTui)-2-pTop-S-(Tpu TopMeTOKCH )-
6enzamun: Cmecs (5-Opom-2-mernnnupuans-3-min)meranamusa (100 mr, 0,497 mmons), BOP
(330 mr, 0,746 mmomb), 2-¢prop-5-(Tpudropmerokcn)denzoiinoi kucnotsl (123 wmr, 0,547
MMOJIb) U ocHoBaHus XyHwura (0,434 mn, 2,487 mmons) B8 DMF (3 M) nepememuBanu npu
KOMHATHOW TeMIleparype B TeUeHHEe HOYM. PeaklUMOHHYI0 cMech paszbaBimsiu a0 75 M
sTwiauneratoMm, 3areM npombBamu 10%-abiM BomHbIM pactBopoM LiCl u paccosnom.
Opranuyeckne BelleCTBa CYIIWIM Haj O€3BOAHBIM CyJb(paroM HaTpus, (QUIbTpoOBaIU U
KOHLIEHTpUpoBaiu. HeounieHHbI OCTATOK OYHINAIN KOJIOHOYHOW Xpomarorpadueidl Ha
cucreme Isco (24 r, 0-100% EtOAc/Hex) ¢ monyuenuem N-((5-Opom-2-MeTHUNNMUPUANH-3-
wi)Metun)-2-prop-S-(tpudropmerokcu)oenzamuna (184 mr, 0,429 mmons, Beixon 86%).

MS ESI m/z 407.0 (M+H)

1B:  N-(6-Xnopumunaso[1,2-bJnupunasun-2-wn)aneramun. K pactsopy  6-
xnopumuaasol 1,2-bnupunazun-2-amuaa (840 wmr, 4,98 wmmons) B DCM (15 w)
nocjenoBaTebHo no0asisum TpusTUiaMu (0,764 mi, 5,48 mmons), DMAP (60,9 mr, 0,498
MMoub) M ykcycHblid aHruapun (0,517 mun, 5,48 MMonbp) mpu KOMHATHOH TemIeparype.
PeakunoHHy0 cMech mepememnuBaiu B TedeHue Houw. JloGaenmsim rexcan (10 mu) u
cycnensuro (unpTpoBamu. Cymka ocaaka Ha ¢uibTpe obecrneymna nonydeHne N-(6-
xjopamunasof 1,2-b Jnupunasun-2-un)aneramuna (912 mr, 4,24 mmonb, Beixon 85%) B BHIe
CBETJIO-XKENTOr0 TBEpAOro BemecTBa. Mcmomp3oBanu Ha chenywoolied cragun  0Oe3
JNONOJIHUTEIIbHON OYUCTKH.

MS ESIm/z 210.9 (M+H)

1: Cwmecp N-(6-xnopumunaso[l,2-bnupunazun-2-un)aneramuga (40 wmr, 0,190
mmonb), 4,4,4'4'5,5,5',5'-okramernn-2,2'-6u(1,3,2-nuokcadoponana) (77 mr, 0,304 mMmoIb),
annykra PdCly(dppf)-CH2Cl2 (15,51 mr, 0,019 mmonw) u aunerata xamus (55,9 wr, 0,570
MMOJIb) B auokcaHe (2 mu) HarpeBaimu 10 100°C B teuenme | u. Ilocne oxmiakaeHus 10
KOMHATHOH TeMmmepaTypsl no0asisun N-((5-0poM-2-MeTHImupuanH-3-m1)MeTw)-2-grop-5-
(tpudropmerokcm)dbenzamun (50w, 0,123  mmomp) u 1,1'-0uc(au-Tper-
oyrundochuno)peppoueH namnaguii auxmaopun (4,00 mr, 6,14 mxmons) B 1,4-nuokcane (2
MJI), U PEAKLMOHHYI0 CMECh Jera3upoBajIy myTeM 0apOOTHPOBaHMS a30Ta B TEYCHHE 5 MUH.
Ho6asmsuu 2M K3POy4 (0,184 mut, 0,368 MMoJTb) 1 CMeCh NIEpeMeIIuBaIi B TeueHue 15 MuH
npu 100°C. PeakuuoHHY0 CMeCh KOHLIEHTPHUPOBAJIM HEMOCPEACTBEHHO HAa LEJIUTE H
OYMINAJIA KOJIOHOUHOW Xxpomatorpadueit Ha cucreme Isco (12 r, 0-10% MeOH/DCM) c
nonyuenueM N-((5-(2-auneramunonmunaso[ 1,2-b]mupunasuH-6-ni)-2-MeTHIMHPUANH-3 - 11 )-

meTwn)-2-pTop-S-(tpudropmerokcu)oensamuna (8,8 mr, 0,017 mmonb, Beixox 14,05%) B



57

BUJIE TBEPIOI'O BEIECTBA JKeNTOro neera. [Ipoaykr 3aTtem ounmmanu npenaparusaoil LC/MS
B UCIOJIb30BAHUEM CIIeAYIOINX yciopwii: kojionka: XBridge C18, 19 x 200 mm, 4acTuisr 5
MKM; monBwxkHas (aza A: 5:95 aneronurpmniBoma ¢ ucnonb3oBaHueM 10 MM anerara
aMMOHWUsI, ToABIKHAs ¢aza B: 95:5 aueronutpun:Boga ¢ ucnois3zoBanueM 10 MM amerara
aMMOHUs; rpaguent: 15-55% B B Teuenue 20 MUHYT, 3aTeM 4-MUHYTHOE yJep>KUBaHHE MPU
100% B; ckxopocte motoka: 20 mur/mMuH. @paknuy, COAEpIKAILINE >KeJaeMblil MPOIYKT,
OOBENUHANIN W CYIIWIM IyTeM LeHTpoOeXHOro BbimapuBaHus. Beimemsmn N-[(5-{2-
aneramuponmunaszo| 1,2-b Jnupunazun-6-mn § -2-Me TUIMHPUANH-3 -1 )MeTH |-2-pTop-5-
(TpudTopmeroxcu)oenzamun (8,8 mr, 17,5 mons, 14,2%).

MS ESIm/z 502,9 (M+H)

1H AMP (500 MI'u, DMSO-d6) 6 10.79 (br s, 1H), 9.02 (br s, 2H), 8.36 (s, 1H), 8.30
(s, 1H), 8.07 (brd, J=8.2 ', 1H), 7.77 (d, J=9.4 'y, 1H), 7.66 - 7.53 (m, 2H), 7.53 - 7.42 (m,
1H), 4.61 (br d, J=5.6 'y, 2H), 2.65 (s, 3H), 2.13 (s, 3H).

IIpumep 2: N-{[3,5-nudrop-2-(okcan-4-unoxkcu)penun|(D2)merun }-5-[2-(2-

ruapokcuaneramuao)umuiasol 1,2-b | nupunasun-6-mi|-2-MeTOKCUITUPUANH-3 -KapOOKCaMu

2A: 3,5-udrop-2-((rerparunpo-2H-nupan-4-mwn)okcn)oensonutpmwt. K pactBopy
3,5-mudrop-2-runpokcudenzonurpmwia (250 mr, 1,612 mmons) B DMF (5 mi) noGasisuiu
kapOonat kamus (1114 mr, 8,06 mmons). Yepes 10 munyt nobassuiu 4-6pomrerparuapo-2H-
nupad (878 wmr, 5,32 wmmonb). Ilonmyuensslii pactBop mnepememuBaiu mpu 65°C.
Peakumnonnyro cmech pazdasimsutn EtOAc (100 min). obasnsm Boay (15 mur). Bogsslit cioit
skcrparuposamu EtOAc (2 x 20 mur). OObennHeHHbIE OpraHuyecKue ciou npombiBain 10%
pactBopom xyiopuna jutus (2 pasa) u paccosiom (1 pa3). OpraHuyeckue BelecTBa CYIIMIU
Han cyib(aroM HaTpus, GUIBTPOBAIM M KOHLEHTPHPOBAIU C MOJNy4YeHHEM 3,5-nudrop-2-
((rerparunpo-2H-nupan-4-mn)okcn)oenzonutpuia (281 mr, 1,116 mmonb, Beixox 69,2%) B
Busie Oenoro Teepaoro semectsa. 'H AMP (400 MI'y, DMSO-ds) & 7.86 (ddd, J=11.9, 8.8,
3.0 I'u, 1H), 7.75 (ddd, J=8.0, 3.0, 1.8 I'y, 1H), 5.42 - 535 (m, 1H), 4.85 (t, J=7.1 I'u, 2H),
4.72 - 4.66 (m, 2H).

2B:  (3,5-Audrop-2-((rerparunpo-2H-nupan-4-un)okcn)pennn)meran-Dr-amunr: K

cmecn 3,5-mudrop-2-((terparunpo-2H-nupan-4-un)okcu)oenzonnrpmwia (281 wmr, 1,175
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MMOJIb) U Oopoxneiirepuna Hatpus (113 mr, 2,70 mmons) B THF (10 mur) mpu 0°C nobasmnsum B
teueHue 45 mmuyt fox (298 wr, 1,175 mmons) B Bume pactBopa B 2 ma THF (2 ).
PeakunoHHYI0O CMeCh HarpeBaju ¢ OOpPaTHBIM XOJOIWJIBHUKOM B T€YEeHHE 2 4. 3aTeM ero
noBropHO oxjaxkaanmu 10 0°C u ocroposkuo nodasisu 6N HCI (3 mut). DTy cMech HarpeBaju
¢ oOpatHbIM xonoamwibHUKOM B TeueHne 30 muH. Ilocne oxmaxaeHus 1O KOMHATHOM
TemnepaTypsl cMech pacnpenemsuin mexay EtOAc (100 mum) m 1IN NaOH (50 wmm).
Opranngeckuii cnoil mpomsiBanu Bomod (20 mu) u pacconom (20 wmu). Ilocne cymku
(Na2S04) n punpTparmu OpraHuvecKuil CIOH KOHIIEHTPUPOBAIH ¢ onyueHueM (3,5-gudrop-
2-((rerparunpo-2H-nupan-4-nn)oxcu)penmn)meran-Dr-amuna (245 mr, 0,899 Mmmoib, BBIXOA
77%) B Bune OecuserHoro macia. Heounmennsiii amun pacteopstii B 1N HCI (10 mun) u
MIPOMBIBAJIA AUITUIIOBBIM 3upom (2 x 20 mi). Boxssiii cioit mogmenauusanu 1N NaOH (12
mit) u skcTparupoain EtOAc (2 x 50 mut). O0benuHeHHbIE OPraHUYECKUE CIION TIPOMbIBAIIU
paccooM U CYyLIMIM Haj Cyib(aroM HaTpusi. OuibTpalyst 1 KOHUEHTPUPOBAHHE 6 6AKYYME
obecnieunnu nonyuenue (3,5-nudrop-2-((terparuapo-2H-nupan-4-wn)okcu)peHun)meTan-
d2-amuna (245 mr, 0,899 mmonb, Bbixona 77%) B Bune OECLIBETHOTO Maca.

MS ESIm/z 246.2 (M+H)

2C: Metun 2-meTokcu-5-(4,4,5,5-terpamerui-1,3,2-nuokcadboposaH-2-mi)-
HUKOTUHAT: Jlera3supoBaHHbBIN pacTBOp MeTwUa S-Opom-2-merokcuHukoTuHata (1,25 r, 5,08
mmonb), 4,4,4',4' 55,5

2 2 2V 2

anerata kamus (0,773 r, 7,87 mmonb) u agaykra PdCl(dppf)-CH2Cl» (0,332 1, 0,406 Mmmounb)

5'-oxramerun-2,2'-6mu(1,3,2-nuokcaboposnana) (1,806 r, 7,11 mmosb),

B nuokcaHe (15 mu) HarpeBasiu 10 65°C npu HHTEHCUBHOM NEPEMEINNBAHUH B TEYCHUE HOYH.
PeakunoHHYI0 CMeCh KOHLIEHTPUPOBAJIM HA LIEIUTE U OuMINaIH (udii-xpoMaTorpaduein Ha
40 r kononke ISCO, smoupys 0-90% EtOAc B rekcanax. KoHLeHTpupoBaHHE YHCTBIX
bpakumii  obecrieymyio  TOJyYEHHE  METWI  2-MeTOKcH-5-(4,4,5,5-rerpamerni-1,3,2-
nuokcadoposan-2-un)aukorunara (1,111 r, 3,60 mmonb, Bexon 70,9%).

MS ESIm/z 294.1 (M+H)

2D: 2-(bensmnokcn)-N-(6-xnopumunaszo| 1,2-bnupunasus-2-un)aueramun. Pactsop
6-xnopumunazo| 1,2-bJupunazun-2-amuna (250 mr, 1,483 mMmons), 2-(6€H3MIOKCH ))yKCYCHOH
kucyotsl (259 mr, 1,557 mmons), ocHoBanust Xynura (1,295 mi, 7,41 mmons) u HATU (846
mr, 2,224 wmmomb) B DMF (6,5 wmi) mnepememmBanud THpU KOMHATHOW TeMIIEpaType.
Peakumnonnyro cmech pacnpenessuin mexxay EtOAc (125 mi) u Bonoit (20 mur). Bonueri cioit
skctparupoBanu EtOAc. Opranudeckue Bemiectsa MpombiBaiu 10%-HbBIM pacTBOpOM
xjopuna sutusi (2 pasa) u paccosiom (1 pas), cymwmu Hax cyib(aroM HaTpusi, GUIBTPOBAIU

U KoHUeHTpupoBanu. HeounieHnHsli ocraTok HaHocuiu Ha 24 1 konoHKy ISCO u ounianu
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dmm-xpomarorpaduel, smoupyst 0-100% EtOAc B rekcanax u 3atem 0-10% MeOH B
DCM. Tonyuamu 2-(6ensunokcn)-N-(6-xmopamunasof 1,2-b jnupunaszun-2-un)aneramun (428
mr, 1,284 mmonb, Beixon 87%) B BUAE OJIETHO-XKEITOTO TBEPIOTO BEIECTBA.

MS ESIm/z 318.3 (M+H)

2E: wmerun  5-(2-(2-(Gensmnokcu)aneramuno)umunaszol 1,2-b lnupunazus-6-um)-2-
MeTokcuHUKOTHHAT: Cmech  2-(Gensmnokcn)-N-(6-xnopumunaso| 1,2-bmupunaszus-2-umn)-
aneramuna (210 wmr, 0,663 wmmonb), MeTwn 2-MeTOKcH-5-(4,4,5,5-rerpamermi-1,3,2-
nuokcaboponan-2-un)aukorudara (214 wmr, 0,729 wmmonp) wu  1,1'-Ouc(mu-tper-
oytundocpuno)deppouen namaaus auxiaopunaa (21,61 mr, 0,033 mmons) B 1,4-nuokcane (5
MJI) Jera3upoBajii myteM 0apOOTHpOBaHUS a30Ta B Te4eHHe 5 MuH. 3areM nodasisiun 2M
K3PO4 (0,994 mn, 1,989 mmonb) u cmech nepememuBanu 15 munyt npu 100°C. Yepes 15
MHUH peakuuio 3aBepmanu u pacnpenemsuin mexay EtOAc (100 mm) u Bomoi (10 mm).
OpraHnueckre BeIIeCTBa IPOMBIBAIM PAacCOJOM, CYIIMIM Haa Oe3BOOHBIM CyJb(haTom
HaTpusi, GUIBTPOBAIN U KOHLIEHTPUPOBAIH 6 6aKyyme. HeounIeHHbIi 0CTaTOK HAHOCHIIA Ha
12 r xononky ISCO u ouunmmanu kKojJoHOUHOM xpomarorpaduer, smoupyst 0-10% MeOH B
DCM. Ionyuanu metun 5-(2-(2-(6ensunokcu)aueramuno)umunasol 1,2-bnupunazun-6-mn)-
2-meTokcuHuKOoTHHAT (159 wmr, 0,355 mmonb, Bbixox 53,6%) B BHIOE TBEPAOrO BEIIECTBA
JKEJITOTO IBETa.

MS ESIm/z 448.1 (M+H)

2F: 5-(2-(2-(6ensunokcu)aueramuo)umuaasol 1,2-b jnupunazun-6-mn)-2-
METOKCUHUKOTUHOBAs KHCJIOTa, JuTHeBass coib. K cmecu merun S5-(2-(2-(0eH3MIIOKCH)-
aueramuno)umunasof 1,2-b nupunasus-6-mn)-2-merokcuankoruHata (159 mr, 0,355 mmorn)
B Terparuapodypane (5 mir) nobaBnsiian pacTBOp MOHOTHApaTa ruapokcuna jutus (17,89 wmr,
0,426 mmonb) B Boze (1,5 mur). Cmech mepemMernvBajiM NMPH KOMHATHOW TeMIepatrype B
TeueHue 3 pAHel. PeaklMOHHYIO CMech KOHLEHTPUPOBAJIM A0 TBEPAOrO BEIIECTBA C
MOJIlyYeHUEM 5-(2-(2-(6en3unokcu)aneramuno)umuaasol 1,2-b|nupuna3suH-6-mn)-2-
METOKCHHUKOTHHOBOU KUCJIOTHI, JiutueBou conu (150 mr, 0,311 mmons, Beixon 88%) B Buze
TBEPIOTO BeliecTBa OexxeBoro npera. [IpoayKT uCmonp3oBaiu 0€3 TOMOIHUTENbHOW OUYUCTKH
Ha CIEYIOLIEH CTaauu.

MS ESIm/z 434.1 (M+H)

2G: 5-(2-(2-(6ensunokcn)aneramuno)umuaasol 1,2-b nupunazun-6-nm)-N-((3,5-
mudrop-2-((terparuapo-2H-nupan-4-mn)okcn )pernn)meTnn-d2)-2-MeTOKCHHUKOTHHAMHU/:
Cwmecp 5-(2-(2-(6en3unokcn)aueramuno)umunasol 1,2-b jnupunazun-6-wmn)-2-

METOKCHHUKOTHHOBOU KUCJIOTHI, TuTHeBoU coym (22 mr, 0,051 mmons), BOP (33,7 mr, 0,076
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mMMoJb), (3,5-nudTop-2-((rerparunpo-2H-nupan-4-un)oxcn)penmn)meran-Dr-amuna, HCI
(14,30 mr, 0,051 mmounb) u ocHoBanust XyHura (0,044 mi, 0,254 mmons) B8 DMF (2,5 mi)
nepemMelnBaiy MNpU KOMHATHOW TeMIepaType B TedeHue 3 nHel. PeakuuoHHyr0 cMech
pazbasinsuin 1o 75 ma EtOAc u nmpomeBanu 10%-uemM pactBopom LiCl (2 pasa) u pacconom.
Opranuyeckne BemecTBa CyIIMIHM Hax cynbdaTtoM  HaTpus, (QuipTpoBamiu U
KOHLIEHTPUPOBAIN c MOJIy4YE€HUEM HEOUHILIIEHHOTO 5-(2-(2-
(Genzunokcen)aneramuno)umunasol 1,2-b-nupunazun-6-um)-N-((3,5-nudrop-2-((Terparunpo-
2H-nupan-4-un)okcu)pennn)metin-Ds)-2-merokcnaukoruaamuaa (30 mr, 0,041 mmons,
BbIx0x 81%).

MS ESIm/z 661.5 (M+H)

2: Cwmech HEOYHIIIEHHOTO 5-(2-(2-(6en3mnokcu)aueramuao)umuaasol 1,2-
b]mupunazun-6-nn)-N-((3,5-nudTop-2-((terparunpo-2H-nupan-4-um)oxkcn ) peHnn)MeTuI-
D»)-2-metokcunukorunamuna (30 mr, 0,045 mmonb) u 10% Pd/C (2,416 wmr, 2,270 MkMOJib) B
YKCYCHOM KHcioTe (2 MIT) 1era3upoBaliv B BaKyyMe, 3aIOJIHUIN ra3000pa3HbIM BOJOPOAOM H
nepemMelnBaNy Npu KOMHaTHON TeMnepatype. I[locne nepeMernnBanus peakMOHHYIO CMECh
(GuIpTPOBATM M KOHIEHTPUPOBAIH 0 MOJNy4YeHUs Macya. HeounieHHbI NPOAYKT OYHIIAIIH
npenapatuBHoi LC/MS ¢ ucnosibp3oBaHueM CleAyIOMMX yciaoBuii: kojoHka: XBridge C18,
19 x 200 mm, yactuipbl 5 MkM; nonBuwkHas (asa A: 5:95 auneronutpunaoma ¢ 10 MM
alleTaToM aMMOHWUsI, monBwxkHas ¢asa B: 95:5 aneronurpuwnBoma ¢ 10 MM auerarom
amMMoHust;, rpaguent: 21-61% B B teuenue 20 MUHYT, 3aTeM 4-MUHYTHOE ylep KHUBaHHUE MPU
100% B; ckopocte motoka: 20 mu/mMuH. @pakiuu, COAEpIKALINE >KeJaeMbld MPOIOYKT,
OOBEIUHSIIN M CYLITHIIN MyTeM LEeHTPoOekHOro Bbimapuanus. Beinensimm N -{[3,5-mudrop-
2-(okcan-4-unokcu )penmn (D2 )merwn }-5-[2-(2-runpokcuaneramuno)umunasof 1,2-b]-
MUPUIA3HH-0-1J1|-2-MeTOKCUTTUpUINH-3-KapOokcamun (6,8 mr, 11,9 monb, 26,5%).

MS ESIm/z 571.2 (M+H)

'H AMP (500 MI', DMSO-de) & 10.47 - 10.27 (m, 1H), 9.02 (d, J=2.4 T'ny, 1H), 8.95
(s, 1H), 8.74 (d, J/=2.4T'u, 1H), 8.38 (s, 1H), 8.12 (d, /=9.5 I'y, 1H), 7.89 (d, J/=9.5T'y, 1H),
7.42 -720 (m, 1H), 7.03 (brd, /=93 I', 1H), 4.31 (dt, /=9.1,4.7 'y, 1H), 4.16 - 4.10 (m,
2H), 4.09 (s, 3H), 4.00 - 3.83 (m, 2H), 2.65 - 2.54 (m, 1H), 1.98 (brd, /=11.3 I'y, 2H), 1.86 -
1.67 (m, 4H).

Hpumep 3: 2-metokcu-5-[2-(2-meTokcnaneramMmuio)umunaso| 1,2-b jnupunazus-6-mi]-

N-{[2- (TpudropmeToKcH)PeHMIT |METHI | TUPUINH-3-KapOOKCaMHT
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3A: N-(6-Xnopumunaszol 1,2-bnupunazun-2-mn)-2-meTokcnaneramua: PactBop 6-
xjopumunasol1,2-blnupunasun-2-amuaa (257 wr, 1,524 wMmonb), 2-METOKCHYKCYCHOM
KucaoTel (206 mr, 2,287 mmonb) 1 HATU (869 wmr, 2,287 mmons) B DMF (8 mir) u ocHOBaHue
Xynwura (1,333 mu, 7,62 MMoOub) nepeMelINBaii P KOMHATHOH TeMIepaTrype B TeUeHue 2
nHel. Peakimonnyro cmech pacnpenensinn mexay EtOAc (100 mu) u 10%-HbIM pacTBOpOM
LiCl (30 mu). Opranndeckuii cnoii nmpombiBanu 10%-ubM pactBopoM LiCl u paccomnom.
Opranudeckne BelleCTBa CYIIWIM Haj O€3BOAHBIM CyJb(paToM HaTpus, (QUIbBTpOBaNU U
KOHLEeHTpupoBainu. Heounmennsiii octatok HaHocuiau Ha 24 r xonoHky ISCO u ounimanu
¢dmu-xpomarorpadueii, smoupysi 0-100% EtOAc B rexcanax, a 3arem 0-10% MeOH B
DCM c nonyuenunem N-(6-xnopamunaso[ 1,2-b|nupunasun-2-mn)-2-merokcuareramuna (388
mr, 1,451 mmonb, Beixon 95%) B BII€ KENTOTO TBEPAOTO BELIECTBA.

MS ESIm/z 240.9 (M+H)

3B: Metun 2-metokcu-5-(2-(2-meTokcuanetaMmuno)umunaszo| 1,2-b jnupunazux-6-mn)-
HukotuHat: Cwmech N-(6-xmopumunaszol 1,2-b]nupunaszun-2-un)-2-merokcuaneramuaa (180
mr, 0,748 Mmosb), MeTHUJ 2-MeTOKCH-5-(4,4,5,5-retpamerui-1,3,2-nrokcaboponaH-2-ui)-
HukotuHarta (252wmr, 0,860 mmonb) u 1,1'-6uc-nu-Tper-OyTundocduno)depporen namanus
muxaopunga (24,37 wr, 0,037 mmonb) B 1,4-guokcaHe (4 M) AerasupoBajH IMyTeM
OapboTupoBanus a3ora B TeueHue S5 muH. JJodasmsn 2M KsPO4 (1,122 mn, 2,244 MMOJIb) U
cMech mepemernuBain B TeueHue 15 muH mpu 100°C. PeakMOHHYIO CMECh pacrpenessiuim
mexxay EtOAc (100 mun) m Bomoit (10 mur). OpraHuyeckuil ClOW MPOMBIBAINA PACCOJIOM U
cymmiu Hajx cynbparom Hatpus. [locne ¢unbTpaunud U KOHLEHTPUPOBAHUS 6 6AKYYME
HEOUMINEHHBbINH OCTaTOK HaHOCWIH Ha 12 r konouky [SCO, smoupys 0-10% MeOH 8 DCM ¢
MOJIy4eHHEM METHJI  2-MeTOKCH-5-(2-(2-merokcnaneramunio)umuaasol 1,2-bnupunasun-6-
wi)aukotuHarta (185 mr, 0,488 Mmoub, Bbxoa 65,3%) B BHJIE KETOrO TBEPAOTO BEIIECTBA.

MS ESIm/z 372.1 (M+H)

3C: 2-Merokcu-5-(2-(2-merokcnaneramuno)umuiasol 1,2-b jnupunazuna-6-mn)-
HUKOTUHOBAsE ~ KHUCJIOTa, JuTHeBass coidb. K cmecm wmetun — 2-MeTOKCH-5-(2-(2-
MeTOKcHareraMmuno)-umunasol 1,2-blnupunasun-6-mn)aukorunara (176 mr, 0,474 mmone) B
terparuapodypane (4 mi) noOaBsIIM PaCTBOP MOHOTHApAaTa ruapokcuna jutus (23,87 wr,

0,569 mmonb) B Bozme (1 ™ir). PeakumoHHYIO CMeCh NepeMelIMBAd IMPH KOMHATHON
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TeMIepaType B TeueHne 2 4. PeakiiMOHHYI0 CMeCh KOHIIEHTPHUPOBAIH IO TBEPIOTO BEIECTBA
U WCIIONB30BANIM KAaK €CTh Ha Cclenymlued craguu. Beimensmnm 2-meTokcu-5-(2-(2-
MeToKcuareraMmuno)umMuaasol 1,2-bnupnaa3sua-6-nin)HUKOTUHOBYIO  KHCJIOTY,  JIMTHEBYIO
coib (170 mr, 0,428 mmoub, Beixon 90%) B BUE XKENTOTO TBEPAOTO BELIECTBA.

MS ESIm/z 358.1 (M+H)

3: Cwmecp 2-merokcu-5-(2-(2-merokcuaneramuno)umunaso| 1,2-b|mupunazun-6-mmn)-
HUKOTHHOBOHN KHUCJOTHI, iuTueBou conu (20 mr, 0,056 mmons), BOP (37,1 mr, 0,084 mmoub),
(2-(tpugropmerokcu)pernnm)meranamuna (10,70 mr, 0,056 Mmonb) U OCHOBaHMA XyHHra
(0,049 mmn, 0,280 mmonp) B8 DMF (1,0 M) mepememuBany mpu KOMHaTHOH TeMIiepaType B
TeueHne Houu. HeoummmenHeli mnpoxaykt oummanu npemnaparuBHoit LC/MS ¢
UCTIOJIb30BAaHUEM CIIenyromux yciaoBuid: koynoHka: XBridge C18, 19 x 200 mm, yactuusbl 5
MKM; nonBrxkHas (asza A: 5:95 aneronurpun:sozna ¢ 10 MM aneraToM aMMOHUS, IOJBU)KHAS
daza B: 95:5 aueronutpunBona ¢ 10 MM ameratom ammonusi; rpagueHt. 15-100% B B
TeyeHue 19 muH, 3aTeM S-mMuHyTHOe yaepxkusaHue npu 100% B; ckopocts moroka: 20
MiI/MUH. @pakiuy, comepikaliue >XeJaeMblii NMPOAYKT, OOBEOUHSUIIM M CYIIWJIH IyTeM
LEHTPOOEIKHOTO BBITTAPUBAHUS. Brinensnu 2-MeToKcu-5-[2-(2-
MeTokcuarieraMmuno)umuaasof 1,2-b]-nupunazun-6-mn]-N-{[2-(Tpudropmerokcu )peHr]-
METHJI } TUpUANH-3-KapOokcamun (15,1 mr, 28,5 mxmods, 50,8%).

MS ESIm/z 531.3 (M+H)

IH AMP (500 MI'u, DMSO-d6) 6 10.72 (s, 1H), 9.07 - 8.91 (m, 2H), 8.76 (d, J=2.4
I'n, 1H), 8.37 (s, 1H), 8.12 (d, J=9.4 I'y, 1H), 7.88 (d, J=9.4 T'u, 1H), 7.59 - 7.48 (m, 1H),
7.47-736 (m, 3H), 4.62 (d, J=6.0 I'u, 2H), 4.15 - 4.10 (m, 2H), 4.06 (s, 3H).

ITporons! MeTokcu-CH3 M3 MeTOKCHaLIETAMUA TEPSIOTCS TIPU TIOAABJICHHH CUTHAJA BOJIBL.

Mpumep 4: N-{[2-(quKIONPONHIMETOKCH)-3, S-audTopdHeHmT |METHI § -2-METOKCH-5-

{2-nponanamunonmuaaso[ 1,2-b Jnupugazun-6-wn f nupuauH-3-kapOoKcaMu

)
F
F
4A: N-(6-xnopumuzaso[ 1,2-b|nupunazuH-2-1ia)npornuOHaAMHI PactBop 6-

xjopumunasol 1,2-b|nupunasun-2-amuaa (250 mr, 1,483 MMOnb), MPONMHOHOBOH KHCIOTBI

(121 wr, 1,631 mmonb), HATU (846 wr, 2,224 mmonb) u ocHoBaHust XyHura (1,295 mu, 7,41
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mmodb) B DMF (8 mit) mepemernBany npyu KOMHATHOH Temriepatype B TeueHne Houu. [locne
NepeMeIuBaHNs B TEUEHUE HOYM PEAKIMOHHYI0 cMech pacmnpenemsum mexnay EtOAc (125
mu1) 1 Bopo# (20 mur). Opranndeckuii ciioit mpomeiBaiy 10%-HbIM pacTBOPOM XJIOPUAA JIUTHUS
(2 paza) u paccomom. OpraHudeckrwe BelIeCTBA CYLIMJIM Haa CyjiabpaToM HATpus,
GUIBTPOBAIM W KOHLEHTPHPOBATH. HEOUHINEHHBbI OCTaTOK HAHOCWIM HA 24 T KOJIOHKY
ISCO n ounmamu ¢mm-xpomarorpadueii, smoupyst 0-100% EtOAc B rekcanax, a 3arem 0-
10% MeOH B DCM. Bripensnmu N-(6-xnopumuznaso| 1,2-b]nupunazns-2-ui)npornuoHaMus
(310 wmr, 1,242 mmonb, Beixon 84%) B Bue OJI€IHO-3KEITOrO TBEPAOTO BEIECTBA.

MS ESIm/z 224.9 (M+H)

4B: Metun 2-MeTokcu-5-(2-nponuonamunonmunasol 1,2-b Jnupunasun-6-umn)-
HukoTuHat: Cwmech N-(6-xnopumunasof1,2-b|mupunasun-2-mwin)nponuonamuna (155 wr,
0,690 wmmonb), MeTun 2-meTokcu-5-(4,4,5,5-rerpametin-1,3,2-auokcaboponaH-2-1i)-
HukoTHHata (233 mr, 0,793 mmonb) u 1,1'-6uc(nu-tper-Oytundochuno)deppouen namagus
nuxjopuga (22,48 wmr, 0,034 mmonb) B 1,4-nuokcaHe (4 Mi1) AerasupoBajd IMyTeM
OapbotupoBanus azora B TeueHue S muH. Jlobasmsiu 2M K3PO4 (1,035 mn, 2,070 mMonb) u
cMmech nepememinBanu B TedeHne 30 muH mpu 100°C. PeakiioHHYI0 cMech pacripenessiiu
mexxay EtOAc (100 mn) m Bomoit (10 mur). OpraHUYecKHil CJIOW MPOMBIBAJINA PACCOJIOM U
cyumiii Haj cyibdarom Hatpusi. Cmech GUIBTPOBAIN M KOHLEHTpUpoBaiu. HeounrneHHbIH
octaTok HaHocuid Ha 12 r xononky ISCO, smoupys 0-10% MeOH B DCM, ¢ nony4yeHnem
MeTU  2-MeToKcH-5-(2-nponuoHamunonmunasof 1,2-b Jnupunasus-6-un)-aukorunara (225
mr, 0,570 mmoub, Beixon 83%) B BHIE *KEJNTOTO TBEPIAOTO BELIECTRA.

MS ESIm/z 356.1 (M+H)

4C: 2-Merokcu-5-(2-nponmmonamuaonmuiasol 1,2-b jnupunazun-6-min)HUKOTHHOBAs
kuciora: K cmecn metmn 2-meTtokcu-5-(2-nponuonamuponmunaso| 1,2-bnupunazus-6-mumn)-
HukoTuHara (225 wmr, 0,633 mmonb) B Terparunpodypane (5 mur) u qoOaBIsIM PacTBOP
MoHoruapara rugpokcuaa gutus (31,9 mr, 0,760 mmone) B Boze (1 mut). PeakunonHyro cMech
MepeMellnBajil B TeUYeHUWe 2 4 MNpU KOMHATHOM Temmeparype. PeakimoHHyHO cMech
KOHLIEHTPUPOBAJIM IO TBEPAOIO BEIIECTBA U UCIOIB30BAIH KaK €CTh Ha CIEAYIOUIeH CTaIHH.
2-Metokcu-5-(2-nponuonamunonMuaso| 1,2-b JnupunaznH-6-1i1)HUKOTHHOBY IO KHUCJIOTY,
autueByro conb (199 mr, 0,554 mMmonb, BeIxon 87%) BBIOENSIN B BUAE JKEITOTO TBEPIAOTO
BEILECTBA.

MS ESIm/z 342.1 (M+H)

4: Cwmech 2-meTokcu-5-(2-nponmoramMuponmuaasol 1,2-b lnupunazun-6-wmn)-

HUKOTHHOBOHN KHUCJOTHI, TuTHeBou conu (15 mr, 0,044 mmons), BOP (29,2 mr, 0,066 MMob),
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(2-(muknonponuimMeTokcn)-3,5-mudToppennn)meranamuna (9,37 wmr, 0,044 wmmonb) u
ocHoBanusi Xynwra (0,038 wmn, 0,220 mmons) B DMF (1,0 M) mepemernmvBaimu mpu
KOMHAaTHOW TeMmImepaType B Te4eHHe HOYM. HeouMInmeHHbII MNPOAYKT  OYHUINAIH
npernaparuBHoli LC/MS ¢ ucnonb3oBaHueM CleAyOMUX ycioBuil: kojonka: XBridge C18,
19 x 200 mm, gactumsl 5 MM, nonBwkHas (asa A: 5:95 aneronutpunoma ¢ 10 MM
aleTaToM aMMOHWS, mnonBwxkHas (aza B: 95:5 aneronurpmnBoma ¢ 10 MM auerarom
ammoHust;, rpaguent: 30-74% B B TeueHue 25 MuH, 3aTeM 5-MUHYTHOE yAep:KUBaHHUE MpPU
100% B; ckxopocte motoka: 20 mu/mMuH. @Ppaknuu, COAepiKalLIHe >KeJaeMblii MPOIYKT,
OOBEMUHANN W CYWIWIM NyTeM LEHTPOOeXKHOro BbimapuBaHus. Beimemsmun N-{[2-
(IMKJIONIPONTUIIMETOKCH)-3,5-1up TopheHm |MeTHI § -2-MeTOKCH-5- { 2-TponaHaMHUI0UMHU1a30-
[1,2-b]-nupunazun-6-un } nupuaun-3-kapbokcamun (14,8 mr, 27,6 MkMOIb, 62,7%).

MS ESI m/z 537 (M+H)

1H AMP (500 MI'u, DMSO-d6) & 10.84 (s, 1H), 9.02 - 8.88 (m, 2H), 8.71 (d, J=2.1
I'u, 1H), 8.31 (s, 1H), 8.05 (d, J=9.5 I'u, 1H), 7.82 (d, J=9.5 I'y, 1H), 7.19 (br t, J=8.9 I'y,
1H), 6.99 (br d, J=8.2 'y, 1H), 4.61 (br d, J=5.8 'y, 2H), 4.07 (s, 3H), 3.88 (d, J=7.0 I'y, 2H),
2.47 - 235 (m, 2H), 1.25 (br s, 1H), 1.09 (t, J=7.5 I'y, 3H), 0.57 (br d, J=6.7 I'y, 2H), 0.30 (br
d, J=4.3 I'y, 2H).

Mpumep S: N-{[2-(uuKnonponuaIMeToKCcH)-3,5-audropdheHun|MeTn -2-MeTOKCH-5-

[2-(2-meTunnponanamuno)umunasol 1,2-bmupunasuH-6-wmi | nupuauH-3-kapOoKkcaMus

SA:  N-(6-Xnopumupaso[1,2-b|nupunazun-2-mn)uzodyrupamun.  PactBop  6-
xjopumunasof 1,2-b Jnupunasun-2-amuna (250 wmr, 1,483 MMOJb), M30MACISIHOW KHUCIIOTHI
(144 wr, 1,631 mmonb), HATU (846 wr, 2,224 mmonb) u ocHoBaHust XyHura (1,295 mu, 7,41
mmodb) B DMF (8 mit) mepemernnBany npyu KOMHATHOH Temriepatype B TeueHne Houu. [locne
nepeMeIuBaHms B TeUeHHEe HOUM cMech pactpenesuid Mexny EtOAc (125 mu) u Bomoii (20
mut). Oprannueckue Beuiectsa npoMbiBaiu 10%-HbBIM pacTBOPOM XJjopuaa Jutus (2 pasa) u
paccomom. OpraHuveckre BelIeCTBA CYIIMIM Han CyibdaToM HaTpus, (GUIbTpOBaIN U
KOHLeHTpupoBainu. Heounmenusiii octatok HaHocuiu Ha 24 r kosnoHky ISCO u ounimanu

dmm-xpomarorpaduel, smoupyst 0-100% EtOAc B rekcanax, a 3arem 0-10% MeOH B
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DCM. N-(6-Xnopumuznazo[1,2-bmupunazun-2-mn)uzodytupamun (312 wmr, 1,242 mmodsb,
BBIX07] 84%) BRIIENAIHN B BUAE OJIEAHO-KENTOrO TBEPAOTO BEIIECTRA.

MS ESIm/z 239.1 (M+H)

5B: Metun 5-(2-uzobyrupamunonmunasof 1,2-b nupuna3zun-6-mn)-2-
metokcHUKOTHHAT: CMmechp  N-(6-xnopoummunaszol 1,2-bmupunazun-2-mn)uzodyrTupaMuga
(160 wmr, 0,670 mmomb), MeTmi 2-MeTokcu-5-(4,4,5,5-rerpamerun-1,3,2-nuokcadboposnan-2-
wiHukotuHara (226 wmr, 0,771 wmmonb) u 1,1'-Ouc(ou-tper-Oytrndocduno)depporeH
nantagus quxiaopuna (21,85 mr, 0,034 mmons) B 1,4-nmuokcane (4 M) rerasupoBajy MyTeM
OapborupoBanus azora B Teuenue S muH. Jodasmsmm 2M K3PO4 (1,006 mi, 2,011 MMoib) u
cMech nepememnBain B TeueHue 30 muH npu 100°C. PeaklMOHHYIO CMECh pacrpenessiu
mexxay EtOAc (100 mn) u Bopmoit (10 mur). Opranuueckue BeliecTBa MPOMBIBAIN PACCOJIOM,
CylIWiIM Hax Cyib(aroM HaTpus, (QUIBTPOBAIM W KOHLEHTPHPOBAIU 6 GAKYYME.
Heounmennsiii octarok HaHocwin Ha 12 r kononky ISCO, amoupyst 0-100% EtOAc u 3atem
0-10% MeOH B DCM c¢ mnonyueHuem wmeTun 5-(2-u3o0yrupamunonmunasofl,2-b]-
NUPUAA3UH-0-11)-2-MeToOKCuHUKoTHHATA (94 Mr, 0,252 MModb, BbIxox 37,6%).

MS ESIm/z 370.1 (M+H)

5C: 5-(2-Uzobytupamunoumunasof 1,2-bnupuna3suH-6-mi)-2-MeTOKCHHUKOTHHOBAS
KUCJIOTa, uTHeBas conb. K cmecu merun S-(2-uzobytupamunonmunasol 1,2-bnupunazun-6-
wi)-2-meTokcuHUKoTHHATa (94 wmr, 0,254 mmonb) B Terparunpodypane (2 mur) moOaisuiu
pactBop MoHoruapara ruzapokcuna jutust (12,81 mr, 0,305 mmonws) B BOome (1 mu).
PeakunoHHyr0 cMech MepeMelinBald B TeueHHWe 4 4 NpU KOMHATHOM TemIieparype H
KOHLIEHTPUPOBAJIM J0 TBEPJIOTO BELIECTBA, KOTOPOE MCIOJIB30BAIH KaK €CTh HA CIENYIOIeH
CTaJIUH. 5-(2-UzobyTupamunonmunasol 1,2-b nupunasus-6-mi)-2-MeTOKCHHUKOTHHOBYFO
KUCJIOTY, JUTHEBYI0 cosib (90 wmr, 0,228 mmorb, Beixon 90%) monydanu B BUAE TBEPAOTO
BEIECTBA JKEJITOTO I[BETA.

MS ESIm/z 356.1 (M+H)

S: Cwmech 5-(2-uzobyTrpamunonmuaasof 1,2-b nupuna3sus-6-mn)-2-
METOKCHHUKOTHHOBOU KUCJIOTHI, uTHeBou coywm (15 mr, 0,042 mmons), BOP (28,0 mr, 0,063
MMOJIb), (2-(LIUKJIONPONUIMETOKCH)-3,5-1udrophenmn)meranamuna (9,00 mr, 0,042 Mmmonb)
u ocHoBanmsa Xyaura (0,037 mu, 0,211 mmons) B DMF (1,0 M) mepememinBanu mnpu
KOMHAaTHOW TeMIepaTtype B TedeHHe 3 pAHed. HeouumieHHBII NOPOAYKT OYHILIANH
npemnaparuBHoii LC/MS ¢ ucnonb3oBaHueM CIEAYIOMUX ycloBuil: kojonka: XBridge C18,
19 x 200 mm, yactumpbl 5 MkM; nonBwkHas (asa A: 5:95 aneronutpunoma ¢ 10 MM

alieTaToM aMMOHWS, monBwxkHas ¢aza B: 95:5 aneronurpmnBoma ¢ 10 MM auerarom
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ammoHust; rpaauent. 50-74% B B TeueHue 25 MuH, 3aTeM 2-MUHYTHOE yAep:KUBaHHUE MpPU
100% B; ckopocts mortoka: 20 m/muH. ®Ppakiuu, COAEpKAIIUE >KETaeMbIil MPOIYKT,
OOBENUHSIM W CYIIWJIM NyTeM LEHTPOOeXKHOro BhimapuBaHus. Bememsmu N-{[2-
(TMKIIONIPONUIMETOKCH)-3,5-1nd TopdeHmn |meTnn | -2-mMeTokcu-5-[ 2-(2-
MeTHIponaHamMuno)umuaasol 1,2-b jnupunasun-6-uwn |mupunns-3-kapbokcamun (14,2 wr,
25,8 mxmoib, 61,4%).

MS ESIm/z 551 (M+H)

IH AMP (500 MI'u, DMSO-d6) 6 10.84 (s, 1H), 9.01 - 8.90 (m, 2H), 8.71 (d, J=2.1
I'm, 1H), 8.32 (s, 1H), 8.06 (d, J=9.2 I'y, 1H), 7.83 (d, J=9.5 T'y, 1H), 7.19 (t, J=8.9 I'y, 1H),
7.00 (brd, J=8.9 I, 1H), 4.61 (brd, J=5.8 I'y, 2H), 4.07 (s, 3H), 3.88 (d, J=7.0 'y, 2H), 2.84
-2.63 (m, 1H), 1.30-1.23 (m, 1H), 1.11 (d, J=6.7 I', 6H), 0.57 (br d, J=6.7 I'y, 2H), 0.30 (br
d, J=4.6 T'y, 2H).

Ipumep 6: 5-{2-aneramuno-3-mernnumunaszol1,2-b|mupunazun-6-un}-N-{[2-drop-

5- (rpudropmeroxcu)peHnT|METHII | -2-METOKCUITUPHINH-3 -KapOOKcaMu g

6A: N-(6-Xnoprupunasun-3-ui)-4-MeTUI0eH30J1CY Tb(P OHAMU ! Cwmech 6-
xjopnupunasus-3-amuHa (2 r, 15,44 mmonb) u Toayoncynbdonmixnopuna (4,27 r, 22,39
MMOJIb) B nupuauHe (30 M1) mepeMeInnBajIu MNPy KOMHATHON TeMIIepaType B TeUeHHe 3 .
Peakimonnyro cmech pacnpenensiun  mexxkny EtOAc (200 min) w Bomout (200 wmu).
Oprannveckwuii cioit mpombiBamu 1N HCI (3 x 150 mi) u pacconom (150 mut). Opranudeckuit
coi cyurmm Haj Oe3BOAHBIM CyibdaroM HaTpus. PuibTpanus U KOHLEHTPHUPOBAHUE
o0ecreymv MoJyYeHHe KeJITOro TBEPAOro BeLeCTBa, KOTOPOE MOABEPraiu XpoMarorpadhun
Ha kaptpumke ISCO ¢ 120 r cunukarens, smoupys rpaguerTom 0-70% EtOAc/Hex. Yuncteie
bpakunu KOHLIEHTPUPOBAIN c HOJyYeHUEM N-(6-xnopnupuaazus-3-mn)-4-
merminbeH3oncyiabponamuna (2,71 r, 9,55 mmons, Bbixon 61,9%) B BHIE CBETIIO-KEITOrO
TBEPIOTO BEIIECTBA.

MS ESI'm/z 284.1/286.1 (M+H)

'H AMP (400 MI'u, XJIOPO®OPM-d) & 7.80 (d, J=8.4 ', 2H), 7.45 (br d, J=9.7 I'ny,
1H), 7.38 - 7.32 (m, 1H), 7.29 (d, J=8.1 I';, 2H), 2.41 (s, 3H).

6B: (E)-2-(3-Xnop-6-(tozunumuno)mupunazus-1(6H)-mwn)nponanamun: Cmecs N-(6-
9,34 wmmomb), 2-

XJIOpNUpUAa3ul-3-mi)-4-metuinoensoncyibponamuna (2,65 T

2
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opomnponanamuna (1,561 r, 10,27 mmonb) u ocHoBaHusi Xyraura (1,997 mu, 11,21 mMonb) B
DMF (7 wmn) nmarpeBamu 1o 60°C B Teuenme 14 u. Ilocnme oxnmakneHWss 1O KOMHATHOM
temriepatypsl 1odassu Boay (100 M) u 00pa3oBaBLIYIOCS CYCTIEH3UIO MEPEeMEIIUBaIN PU
KOMHaTHOW Temriepatype B TedeHne 30 muH. CycrneH3uio (QUIbTpOBaJIM U IPOMBIBAIN
spupom. Cymka obecneunna nonydenue (E)-2-(3-xmop-6-(Tozunumuno)nupunazus-1(6H)-
wnnpornadamuza (2,9 r, 8,17 mmons, Bbixon 88%) B BUAE KENTO-KOPUYHEBOT'O TBEPAOIO
BELLECTBA.

MS ESIm/z 355.1/357.1 (M+H).

6C: N-(6-Xnop-3-merunumunaso| 1,2-b Jrupunazun-2-un)-2,2,2-rpudropaneramun; K
cycnensun (E)-2-(3-x10p-6)-(Tosunumuno)nupunasus-1(6H)-um)nponanamuna (2,88 r, 8,12
mMmoib) B DCM npu koMHaTHOW Temmeparype A00aBisid TPUPTOPYKCYCHBIN aHTHIPHI
(5,73 mu, 40,6 mModb). [Tonmy4deHHBI pacTBOp NEepEeMEIINBAIN B TE€YEHUE 2 Y IPH KOMHATHOM
Temnepatype. PeakimoHHbIi 00beM KOHLIEHTPUPOBAIHM MPUMEPHO Ha 2/3 o0bemMa U OCTaTOK
pacnpenensiau mexxay EtOAc (125 mu) u 1,5M pacTBOpOM BYXOCHOBHOTO ¢ocdara Kanus
(125 mu). Oprannueckuii cioi mpombiBaiu paccosoM (100 mu), cymmnu Haj Oe3BOJHBIM
cynbhaToM HATPUS W KOHLEHTPHPOBAIM C MOJyYEHHEM TBEPAOro BELIECTBA, KOTOPOE
noasepranu xpomarorpaduu Ha kaprpumke ISCO ¢ 80 r cunukarens, 3J0UpPysi TPATHEHTOM
0-10% MeOH/CH>Cl>. Yucteie ppakuuu KOHUEHTPHPOBATH C monydeHueM N-(6-xjop-3-
metuuMuaaszo| 1,2-b Jnupunasun-2-un)-2,2, 2-rpudropaneramunaa (2,23 r, 8,00 mmoub,
BbIX0 99%) B BUI€ CBETJIO-KEITOrO TBEPAOTO BELIECTBA.

MS ESI m/z 279.0/281.0 (M+H)

'H AMP (400 MI', DMSO-de) & 11.84 (s, 1H), 8.18 (d, J=9.4 ', 1H), 7.40 (d, J=9.4
I'n, 1H), 2.39 (s, 3H).

6D: 5-(2-AmmHO-3-MeTmnnMuaaso[ 1,2-b]nupuna3zuH-6-ni)-2-MeTOKCHHUKOTHHOBAS
kuciaora, 1,25 nutmeBas conp: K mepememmanHoil HeoummeHHOH cmecn N-(6-xjop-3-
metruMuaaszo| 1,2-b Jnupunasun-2-un)-2,2, 2-rpudropaneramuna (400 mr, 1,436 mmonb)
n00aBIISLTH METHIT 2-meTokcu-5-(4,4,5,5-rerpamerin-1,3,2-nrokcaboponan-2-u)-
HukotuHat (505 mr, 1,723 mmonb) u agaykt PdClzx(dppf)-CH2Clz (58,6 mr, 0,072 mmonb), u
CMeCh JEra3upoBaIU MyTeM 0apOOTHPOBAHMS a30Ta Yepe3 CMECh B Te€UEHHE 5 MHUH. BbicTpo
no0aBysIM  pacTBOpP TpexocHoBHOro ¢ocdara kamus (ZM, 2,153 wmn, 4,31 mmonb) u
peaknoHHyr0 cMmech HarpeBaju mpu 100°C B Teuenue 8 u. J[0OaBJsIU JTOMONHUTEIBHOE
xonmaectBo anaykra PdCly(dppf)-CH2Clz (58,6 mr, 0,072 MMOIIb) U pacTBOpP TPEXOCHOBHOTO
doctara kamus (2,153 mn, 4,31 mMMOnb), U HarpeBaHHE MPOAOIDKAIA B TeueHHe 4 .

PeakunonHyo cMech pa3OaBisid BOAOW M JAMOKCAH yNASLIM B Bakyyme. 3Haudenne pH
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nosommu 110 ~ 4 ¢ momombeio 1N HCI. TlonydeHHyro cycnieH3uto (UIBTPOBAA U TBEPIOE
BEIECTBO CYLIMJIHM C IOJY4EHHEM CMeCH CIOXHOro sdupa u kuciorsl (400 mr) B BHze
3elieHoro TBepmoro BemectBa. K cmecum  merun  5-(2-amuHO-3-metwnmmunasol 1,2-
b]mupunaszuH-6-1i)-2-METOKCUHIKOTHHATA 1 5-(2-amuHO-3-MeTunumunaszol 1,2-
b]mupunaszuH-6-mi)-2-MeTOKCUHUKOTHHOBON kucinotel (400 mr) B THF (12 M) mpwm
KOMHATHOMH Temriepatype 100aBisiii MOHOruApar ruapokcuaa aurus (67,0 mr, 1,596 mmonb)
B BHIE pacTBopa B Bozme (3 mu). PeakIMOHHYIO CMeCh OCTaBIISUIM NEPEMELINBATHCA MPHU
KOMHATHOW TeMIepaType B TedueHHe HO4YH. KOHLEHTpupoBaHHE M CyIIKa OOeCTedrIn
nojyueHue  5-(2-amuHO-3-Merunumunaszol 1,2-b Jnupunazun-6-m)-2-MeTOKCUHUKOTUHOBOMN
kucyotel, 1,25 mutuesoit comu (393 wmr, 1,276 mmonb, Bbixox 100%) B Buae >KENTOro
TBEpJOro BemecTsa. Mcronp30Baiy Kak €CTh B OCIEAYIOLUINX XUMUYECKUX PEAKIIHSX.

MS ESIm/z 300.2 (M+H)

6E: 5-(2-AmunHo-3-metunumunaso| 1,2-b Jnupunaszus-6-un)-N-(2-¢prop-5-
(TpudTopMeTOKCH ))OeH3MI)-2-MeTOKCHHUKOTHHAMHT: Cwmech  5-(2-aMHHO-3-MeTHINMHIA30-
[1,2-b]nupuna3zuH-6-mi)-2-MEeTOKCHHUKOTUHOBOH KUCIOTHI, 1,3 nutreBoit conu (45 mr, 0,146
MMOJIb), (2-Top-S-(TpudTopmerokcu)penmn)meranamuna (45,8 mr, 0,219 mmons), BOP
(71,0 mr, 0,161 mmonp) u EtsN (61,0 mkn, 0,438 mmonb) B DMF nepememBanu mnpu
KOMHATHOW TemIeparype B TedeHue 3 JHeW. PeaklMOHHYI0 CMeCh pachpenessii MeXAy
EtOAc (30 mn) u Bomo#i (30 mut). Opranuueckuii cyoit mpombsiBaiu 10%-HBIM pacTBOPOM
LiCl (2 x 30 ma) u paccosiom (30 mu). ITocne cymku (NaxSO4) 1 GpunibTpaiuy opraHHYECKHi
CNIOM KOHLEHTPUPOBAIM C TIOJIYYEHHEM OJKEITOr0 OCTaTKa, KOTOPBI MOJBEprayiu
xpomarorpadpuu Ha kaprpumke ISCO ¢ 4 r cunmkarens, smoupyst rpaguertom 0-10%
MeOH/CH>Cl;. Ywuctble ¢pakuuu KOHIEHTPUPOBAIH C TOJy4eHHeM S-(2-aMHHO-3-
metruMuaaso| 1,2-b Jnupunazus-6-uin)-N-(2-¢pTop-5-(TpudTopmeTokc )0eH3nIT )-2-METOKCH-
HukoTuHamuna ( 31 mr, 0,063 mmoub, Beixon 43,3%) B BUIE JKEITOrO TBEPIOTO BEIIECTRA.

MS ESI m/z 491.2 (M+H).

6: PactBop Ac20 (0,017 mn, 0,184 mmonb) u 5-(2-amuHO-3-Metninmuaasof 1,2-b]-
nupuaasuH-6-mi)-N-(2-prop-S-(TpudTopmerokcn)oeH3mn)-2-MmeTokcuaukornHamuaa - (18
mr, 0,037 mmonb) B mupuauHe (0,5 Mi) mepeMennBaiy MpU KOMHATHOH TeMIieparype B
TE€YeHHE HOYM. PEakLMOHHYI0 CMeCh KOHLIEHTPHPOBAIHM M OCTAaTOK pacTBopsuii B DMSO.
Heounmennspiii npoaykT ouuninanu npenaparusHoii LC/MS ¢ UCMONb30BaHUEM CIIEYFOIINX
ycnoBuii: kojonka: XBridge C18, 19 x 200 mwm, gactuips! 5 MkM; nmoasuxkHas (aza A: 5:95
aneronutpuwi:eoga ¢ 0,1% TpudTopykcycHOM KHCIOTHI, moaBrkHas ¢asza B: 95:5

aneronutpui:soaa ¢ 0,1% TtpudropykcycHol kucnotsl, rpaauent: 20-60% B B Teuenue 25
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MHH, 3aTeM 4-MuHyTHOe yaep:kusaHue mpu 100% B; ckopocte moroka: 20 Mi/MHH.
@Dpakuuy, copepskane KelaeMblil MPOAYKT, OObEANHSIIN U CYLIMIIN MyTeM LEHTPOOEKHOTO
BeIMapuBaHus. Beimemsum — 5-{2-aneramupno-3-metnimnmunaso| 1,2-bmupunazus-6-nm f-N-
{[2-¢pTop-5-(TpudTOopMeTOKCH)PEHNIT | METHI | -2-METOKCUITUPUANH-3-KapOokcamun (6,3 Mr,
9,7 MkMoUIB, 26,3%).

MS ESIm/z 533.1 (M+H)

1H AMP (500 MI'u, DMSO-d6) & 10.18 - 9.87 (m, 1H), 9.00 (s, 1H), 8.96 - 8.87 (m,
1H), 8.71 (d, J=2.1 I'u, 1H), 8.12 - 7.96 (m, 1H), 7.76 (br d, J=8.9 I'y, 1H), 7.42 (br d, J=5.4
I'm, 1H), 7.36 - 7.27 (m, 2H), 4.60 (d, J=5.9 'y, 2H), 4.08 (s, 3H), 2.47 (s, 3H), 2.09 (br s,
3H).
IIpumep 7: 5-[2-(2-unanoaneramuno)umuaasof 1,2-b [nupunasun-6-ui]-N-{[2-

(LMKJIOIPONTUIMETOKCH)-3,5- 1 TopheHnI | MeTHI § -2-METOKCHUITUPUANH-3-KapOOKCcCaMu

y
P

7A: N-(6-Xnopumunaso[ 1,2-b Jnupunasus-2-un)-2-maHoaneramua.  PactBop  6-

xjopumunasol 1,2-bnupunazun-2-amuna (250 mr, 1,483 MMOIb), 2-ITMAHOYKCYCHOM KHUCIOTBI
(126 wr, 1,483 mmonb), ocHoBanust XyHura (1,295 mn, 7,41 mmons) u HATU (846 wmr, 2,224
mMmoib) B DMF (8 mi1) mepememuBaiiv npu KOMHATHOW TEMIIEpPAType B TEUYCHHE HOYH.
Peakumnonnyro cmech pasdasisuin 1o 100 mun EtOAc. Opranudeckuie BeLiecTBa MPOMBIBAIIH
10%-HBIM pacTBOPOM XJIOpUAA JUTHS (2 pa3a) U paccoyoM, CYLIMIN HaJ CYlIb(paTom HATpHS,
(GUIBTPOBAIM W KOHLIEHTPUPOBATH. HEOUYHINEHHBbI OCTATOK HAHOCWJIM HA 24 T KOJIOHKY
ISCO u ounmianu ¢su-xpomarorpadueii, smoupys 0-10% MeOH 8 DCM. Boinessiiu N-(6-
xjopumunasof 1,2-b Jnupunasun-2-mn)-2-manoaneramua (187 wmr, 0,778 MMoib, BBIXOX
52,4%) B BuzE IPsIZBHO-0EJIOTO TBEPOTO BEIECTBA.

MS ESI m/z 235.9 (M+H)

7B: Metun 5-(2-(2-umanoaneramuno)umunasol 1,2-b Jnupunasua-6-wn)-2-
MeTokcHHUKOTHHAT: Cwmech N-(6-xnmopumunaso[ 1,2-b|mupunazun-2-ui)-2-nuuaHoaneraMuaa
(185 wr, 0,785 mmonb), meTun 2-MeTokcu-5-(4,4,5,5-rerpamerun-1,3,2-nuokcadboponan-2-
wi)nukotuHata (230 wmr 0,785 wmmonw) u 1,1'-Ouc(au-tper-OytundocduHo)depporeH

natagus quxiopuna (20,47 mr, 0,031 mmons) B 1,4-muokcane (5 M) AerasupoBajy MyTeM
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OapborupoBanus azora B Teuenue S muH. Jlodasnsmm 2M KsPO4 (1,178 M, 2,335 mmoib) u
cMechb nepemewmnBaiu B TedeHue 75 wMuH npu  100°C.  PeakuMOHHYKHO CMecCh
KOHLIEHTPUPOBAIM HA LEJUTE W O4YHINanu (ism-xpomarorpaduel ¢ MCroap3oBaHUEeM 24 T
xonoHku ISCO, smroupys 0-100% EtOAc, a 3atem 0-10% MeOH B DCM ¢ nonydeHuem
metun 5-(2-(2-umanoaneramuno)umuaasol 1,2-b nupunasun-6-ni)-2-MeTOKCUHUKOTHHA (52
mr, 0,139 mmons, Beixon 17,72%).

MS ESIm/z 367.2 (M+H)

7C: 5-(2-(2-Llnanoaueramuno)umunasof 1,2-b |nupunazux-6-mm)-2-
METOKCMHUKOTHUHOBAsI KHMCJIOTa, JuTHeBas conb. K cmecn merun 5-(2-(2-1paHoaneraMunio)-

2

umunasol 1,2-b lnupunasun-6-mn)-2-merokcunukorusata (52 wmr, 0,142 mmomb) B
teTparuapodypane (2 mi) noOaBIANIN pacTBOpP MOHOruapara ruxpokcuzaa autus (7,15 wr,
0,170 mmonb) B Bome (1 M) M MONYy4YEHHYIO CMeCh IEpPeMElIMBaId IPU KOMHATHOMN
TEeMIepaType B Te4YeHHE HOYM. PeakIMOHHYyI0 CMeCh KOHLEHTPHUPOBAJIU IO TBEPIOIO
BeIleCTBA C mosyueHHueM S-(2-(2-umaHoaneramuao)umunaso| 1,2-bnupunasuH-6-mi)-2-
METOKCMHUKOTHHOBOM KHCJIOTHI, IUTHEBOM comu (49 mr, 0,128 mmonb, Beixon 90%) B BUIeE
OexxeBOro TBEpAOro BewmiecTBa. IIPOAYKT HCHONB30BAJM KaK €CTh B IOCIEAYIOMIHX
XUMHYECKUX PEAKLIUSAX.

MS ESIm/z 353.1 (M+H)

7: Cwmech 5-(2-(2-umanoaneramuno)umunasof 1,2-b Jnupunazun-6-mm)-2-
METOKCUHUKOTHHOBOUM KUCJIOTHI, TuTHEeBOU cosum (16 mr, 0,045 mmonb), BOP (30,1 mr, 0,068
MMOJIb), (2-(LUKJIONPONUIMETOKCH)-3,5-1udrophenmn)meranamuna (9,68 mr, 0,045 mmonb)
u ocHoBanmsa Xynura (0,040 mu, 0,227 mmons) B DMF (1,0 mu1) mepeMermiuBanu mpu
KOMHAaTHOW TeMmImepaType B TedeHHe HOYM. HeouMInmeHHbI MNPOAYKT  OYHULIAIH
npenaparuBHoii LC/MS ¢ ucnonb3oBaHHeM CIEAYIOMUX yclIoBuil: kojonka: XBridge C18,
19 x 200 mwm, gactumpbl 5 MkM; nonBwkHas (asa A: 5:95 aneronutpunoma ¢ 10 MM
alieTaToM aMMOHWS, monBwxkHas (aza B: 95:5 aneronurpmnBoma ¢ 10 MM auerarom
ammoHust; rpaauent. 30-70% B B Teuenue 20 muH, 3aTeM 4-MUHYTHOE yAep:KUBaHHUE IMPU
100% B; ckopocte motoka: 20 mu/mMuH. @paknuy, COAEpIKALINE >KEeJAeMbld MPOIYKT,
OOBENUHSIM W CYIIMJIM TyTeM LEHTPOOEKHOro BhIMAapHBaHUA. Boimemsamn 5-[2-(2-
uaHoareramuio)umuaasof 1,2-b Jnupunazun-6-mn|-N-{ [ 2-(UHKIOnpONUIMEeTOKCH)-3, 5-
mudropdenmn|mernn } -2-MeToKCUIUPUINH-3-kapbokcamun (1,9 mr, 3,5 Mkmons, 7,7%).

MS ESIm/z 548.1 (M+H)

'H AMP (500 MI'uy, DMSO-ds) & 9.03 - 8.89 (m, 2H), 8.71 (br s, 1H), 8.31 (s, 1H),
8.08 (br d, J=9.5 I', 1H), 7.85 (br d, J/=9.5 I'y, 1H), 7.18 (br t, J/=8.5 I'u, 2H), 6.98 (br d,
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J=8.9Tn, 2H), 4.60 (br d, /=5.5 Ty, 2H), 4.07 (s, 3H), 3.97 (s, 1H), 3.87 (br d, /=7.0 'y, 2H),
1.24 (brs, 1H), 0.56 (br d, J/=7.0 ', 2H), 0.29 (br d, /=4.0 I'u, 2H).
Hpumep 8: 5-[2-(2-nmano-2,2-mumerminaneramuao)umunaso| 1,2-bmupunazun-6-mi]-N-{[2-

(LMKJIOIPONTUIIMETOKCH)-3,5- ¢ TopheHm |MeThI § -2-MEeTOKCUITUPUINH-3 -KapOoKcaMu

)
F
F
8A: N-(6-Xnopumunaso[ 1,2-b Jnupunazun-2-mi)-2-uuaHo-2-MeTHIIPOTaHAMHU

PactBop 6-xnmopumunaso[ 1,2-b|nupunasun-2-amuna (257 wmr, 1,524 mmonb), 2-1imaHo-2-
METHWJINPOIAHOBON KUCHOTHl (259 wmr, 2,287 mmons), HATU (869 wmr, 2,287 mMmonb) u
ocHoBanusi XyHnura (1,333 mu, 7,62 mmons) B DMF (8 M) nepemeniuBaiy npu KOMHATHOM
TeMIIepaType B TeueHne Houu. PeakmoHHy0 cMech pa3basisiin 10 obmero oovema 100 mu
¢ nomomubto EtOAc. Opranuueckuii cinoil npomeiBanu 10%-HbIM pacTBOPOM XJIOpHUAA JIUTHUS
(2 pasa) u paccosom, CymIWIH Hafa CynbhaToM HATpusi, GUIBTPOBAIN U KOHLIEHTPHPOBAJIH.
Cripoii octarok Hanocwiu Ha 24 r konoHky ISCO wm ownmmanu Qudim-xpomarorpaduei,
smoupys 0-10% MeOH B DCM. INonyuanu N-(6-xnopumunasol 1,2-bnupunazun-2-mn)-2-
uaHo-2-metwnponanamun (388 mr, 1,398 mmoib, Beixon 92%) B BHAE KEJNTOrO TBEPIAOTO
BEILECTBA.

MS ESIm/z 264.1 (M+H)

8B: Merun 5-(2-(2-umano-2-meTminponaHamMuno)umunasof 1,2-bnupunazus-6-mn)-
2-METOKCUHUKOTHHAT: Cmecp  N-(6-xnopummnaso[1,2-b|nupunasun-2-mn)-2-nuaHo-2-
metunponanamuaa (190 mr, 0,721 mmons), meTun 2-mMeTokcu-5-(4,4,5,5-terpamerin-1,3,2-
nuokcaboponan-2-wn)aukorurara (211 wmr, 0,721  wmmomp) wu  1,1'-Ouc(mu-tper-
oytundochuno)deppouen nayaaus auxiaopuna (23,48 mr, 0,036 mmons) B 1,4-nuokcane (5
MJT) JerasupoBain myTeMm OapboTupoBaHusi azota B TeueHue S5 muH. J{obasmsum 2M K3PO4
(1,081 wmun, 2,162 mmonb) M cMmech nepememuBaid B TedeHue 20 mmH npu 100°C.
Peakimonnyro cmech pacnpenesnsuin mexxay EtOAc (100 mn) u Bomot (10 mum).
OpraHudeckuii CJI0W MPOMBIBAJIN PACCOJIOM, CYIIWIH HaJA CyJb(aToM HATpHs, QUIBTPOBAIH
U KOHLIEHTPUPOBAJHU 6 6akyyme. HeounineHHblil ocTaTok HaHocuiu Ha 12 r xkononky ISCO,

smoupys 0-100% EtOAc, a 3atem 0-10% MeOH B DCM ¢ nonyuernnem metmn S-(2-(2-
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[[UAHO-2-METHWINPOTaHaMU 0 )uMuaa3o| 1,2-b mupunasua-6-mun)-2-merokcunukotuHara (158
mr, 0,393 mmonb, Beixon 54,5%).

MS ESIm/z 395.2 (M+H)

8C: 5-(2-(2-umano-2-merunnponasamuno))umunasol 1,2-b jnupunazun-6-wmn)-2-
METOKCHHUKOTUHOBAs KHCJIOTa, JutueBas coib. K cmecm wmernn S5-(2-(2-umaHo-2-
MeTuianponasHamuno)umuaasol 1,2-b lnupunasun-6-mn)-2-merokcunnkorunara (158 mr, 0,401
MMOJIb) B Terparuapodypane (3 mu) no0aBIsiM pacTBOP MOHOTHApATA THAPOKCHIA JIUTHUS
(20,17 wmr, 0,481 mmonb) B Bome (1,5 MuI) M MONYYEHHYIO CMECh MEPEMEIINBAIM TPU
KOMHATHOW TeMIlepaType B TedeHHe HOYM. PEakIMOHHYI0 CMeChb KOHLEHTPHPOBAIH C
MOJIyUeHUEM 5-(2-(2-umano-2-merunnponasaMuao)umunasol 1,2-b Jnupunazun-6-mn)-2-
METOKCHHUKOTHHOBOM KUCJIOTHI, JIuTHeBOU conu (144 mr, 0,360 mmonb, Beixox 90%) B Buze
OexeBOoro TBEpAOro BelecTa. Mcnoabp30Bany Kak eCTh Ha CIIEAYIOLIeH CTaquu.

MS ESIm/z 381.2 (M+H)

8: Cwmech 5-(2-(2-umano-2-metmnnponaHamMuno)umuaasol 1,2-b|nupunasus-6-mn)-2-
METOKCUHHKOTHHOBOM KUCOTHI, JuTHEBOH comu (20 mr, 0,053 mmonb), BOP (34,9 mr, 0,079
MMOJIb), (2-(uMKIonponuiaMeToKkcH)-3,5-nudproppenmn)meranamuaa (11,21 wmr, 0,053
MMOJIb) U ocHOBaHUs XyHura (0,046 mu, 0,263 mmoins) B DMF (1,0 M) mepeMernuBany npu
KOMHATHOW TeMIepaType B TE€YEHHE BBIXOAHBIX AHeN. HeouuineHHbI MPOAYKT O4YUIIAIH
npenaparuBHoii LC/MS ¢ ucronb3oBaHueM CIEAYIOIMUX YCIoBHUil: kojoHka: XBridge C18,
19 x 200 mm, yactuipbl 5 MkM; nonBuwkHas (asa A: 5:95 aneronutpunasoma ¢ 10 MM
alieTaToM aMMOHWUsI, monBwxkHas ¢aza B: 95:5 aneronurpmwnBoma ¢ 10 MM auerarom
amMMoHust;, rpaauent. 35-75% B B TeueHue 25 MuH, 3aTeM 5-MUHYTHOE yAep:KUBaHHUE IMPU
100% B; ckopocte motoka: 20 mu/mMuH. @pakiuu, COAEpIKALINE >KeJaeMbld MPOIOYKT,
OOBEIMHSIIN U CYLIMJIN TyTEM LEHTPOOEKHOTO BhIapuBaHus. Boinensnu 5-[2-(2-unaHo-2,2-
auMeTuianeTaMuno)umunasol 1,2-b jnupunasun-6-uin|-N-{ [ 2-(uukiaonponmimMeTokcn)-3, 5-
mudropdenmn|mernn } -2-meTokcunupuauH-3-kapobokcamun (11,9 mr, 20,7 mkmounb, 39%).

MS ESI m/z 576 (M+H)

'H IMP (500 MTI', DMSO-d6) & 11.32 - 11.27 (m, 1H), 9.00 - 8.97 (m, 1H), 8.94 (t,
J=6.6Tu, 1H), 8.72 (d, J=2.4 ', 1H), 8.35 (s, 1H), 8.11 (d, J=9.5 'y, 1H), 7.87 (d, J=9.8 I'y,
1H), 7.19 (br t, J=8.9 I'y, 1H), 6.99 (br d, J=8.9 I'y, 1H), 4.61 (br d, J=5.8 'y, 2H), 4.07 (s,
3H), 3.88 (d, J=7.3 I', 2H), 1.69 (s, 6H), 1.29 - 1.16 (m, 1H), 0.57 (br d, J=6.7 I'y, 2H), 0.30
(br d, J=4.6 Hz, 2H).
pumep 9: 5-{2-aueramunoumunasol 1,2-b]mupunazun-6-un }-N-[(1R)-1-[2-Top-5-

(TpudTOopMeTOKCH ) EHMUI |3THIT |-2-MEeTUIIMUPUINH-3-KapOOKcaMH T
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9A: ot S-(2-aneramupoumunaaso| 1,2-b|mupunazunH-6-mi)-2-MeTUTHUKOTHHAT:
Cwmecy N-(6-xnopumupaso[l,2-b|nupunasun-2-un)aneramuna (310 wmr, 1,472 mmodb),
4,44'4'5,55" 5'-okramerun-2,2'-6u(1,3,2-quokcaboponana) (598 mr, 2,355 mmounb), aanykra
PdClz(dppf)-CH2Cl2 (120 mr, 0,147 mmonp) u anerata kanus (433 wr, 4,42 mmons) B 1,4-
nuokcane (8 wmu) HarpeBamu no 100°C B Teduenume 2 4. K 3ToH HeouMueHHON cmecu
nobasysmu 3THN S-Opom-2-metuwnHukoTHHAT (320 mr, 1,311 mmone) u 1,1'-Ouc(nu-tper-
oytundochuno)deppouen namtanuii guxiopun (42,7 mr, 0,066 mmons) B 1,4-guokcane (9
mi1). PeakIIMOHHYIO CMeCh AerasupoBayid myTeM O0apOOTHPOBaHHUS a30Ta B TEYCHHE 5 MHH.
Hobasnsu 2M K3PO4 (1,967 mn, 3,93 MMoOIb) M CMeCh TMepeMelINBaIi B TeueHue 15 mMuH
npu 100°C. Yepes 15 MUH peakLIMOHHYIO CMECh OXJIAKAAIU O KOMHATHOM TeMIepaTyphl U
pactpenensin mexny EtOAc (100 mi) u Bonmoit (10 mur). OpraHuyeckuii CJIOH MPOMbBIBAIH
paccoioM, Cymmiau Hax CcyabharoM HaTpus, (UIBTPOBAIM ¥  KOHLEHTPUPOBAJIH.
Heounmenneiit ocratok HaHocuau Ha 24 1 kapTpumk ISCO u ounInany ¢ UCIoNb30BaHUEM
cucrembl ISCO, osmoupys 0-10% MeOH B DCM. TIlonywanmu ostun  5-(2-
aneramunonmuaasof 1,2-b-nupunasus-6-mn)-2-metunHukoruHar (363 wmr, 1,016 mwmorb,
BbIX0J] 78%) B BUIE )KENTOrO TBEPAOTO BEIIECTBA.

9B: 5-(2-aueramunoumuasol 1,2-b nupunazuH-6-mi)-2-MeTUTHUKOTHHOBAST KUCJIOTA,
outueBas  comb. K cmecm  atmn  S-(2-aneramuponmunasol 1,2-b lnupunasuH-6-mi)-2-
meTuHUKoTHHATA (363 mr, 1,070 MmMmounb) B Tetparuapodypane (7 mut) nobaBisid pacTBOP
MoHoruapara rugpokcuaa jutus (53,9 mr, 1,284 mmons) B 1,5 Mut BOIBL, M MOJNYyYEHHYEO
CMeCh TMepeMelMBaJl B TEYCHWE HOYM TIPH KOMHATHOH Ttemmepatype. Ilocne
nepeMelnnBaHus B TeueHWe Houm aHanmu3 LC-MS mnokaszan monHOe mpeBpallieHHe.
KoHueHTprpoBamu B TBEPIOE BELIECTBO, MCIMOJB30BAIN KaK €CTh HA CJIEAVIOIIECH CTaauu.
IMonydanu 5-(2-auneramunoumunasol 1,2-bnupunaszuH-6-m)-2-MeTHITHUKOTHHOBYE) KHUCJIOTY
(299 wmr, 0,864 mMmonb, BbIxon 81%) B Buae OexeBOro TBEPAOTO BEIIECTBA.

9: Cwmech 5-(2-anerammmonmunasof1,2-b]nupuna3suH-6-mi)-2-Me THITHUKOTHHOBOMH
kucioThel (35 mr, 0,112 mmons), 1-(2-gTop-5-(tpudTopmerokcu)pennn)sranamuna (50,2 wr,
0,225 mmonn), ocHoBanust XyHura (0,098 mu, 0,562 mmons) u BOP (74,6 wmr, 0,169 mMoib) B

DMF (1,0 mi) mepememmBaiy NMpU KOMHATHOW TeMmepaTrype B TedeHne Houdu. OUmcTka
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obecnieunyia mojy4yeHue pamemara S-(2-aneramupoumuaasoll,2-blmupunazun-6-mm)-N-(1-
(2-drop-S-(rpudropmerokcu)penmn)3tiin)-2-meTwtHIKoTHHaMuAa (16,0 mr, 0,031 mmonb,
Beixon 27,3%). Heoummennslii npoxykr oummanu npenaparuBaHoii LC/MS ¢
WCTIOJIb30BAHUEM CJICAYIOIUX yciaoBwid: konoHka: XBridge C18, 19 x 200 mm, gacTumsl 5
MKM; nonBrxkHasA (asza A: 5:95 aneronurpmin:Bona ¢ 10 MM arieraToM aMMOHUS; TOJBIIKHAS
dasza B: 95:5 aueronutpun:oma ¢ 10 MM aueratom ammonwsi, rpagueHt. 17-57% B B
tedenue 20 MuH, 3aTeM S-MHUHyTHOe yaepxkusanue npu 100% B; ckopocts moroka: 20
wi/MuH. Dpakuuy, conepiKalue KelaeMblili MPOAYKT, OOBENUHSIM M CYLIMIH IyTeM
LeHTpoOexxHoro  BeimapuBaHus. [locnedyromiee XupainpHOE paszfeneHne 00ecreunso
MOJTyYeHUE 5-(2-aueramunonmunasol 1,2-b Jrupunazun-6-mn)-N-(1-(2-¢prop-5-

(TpudTopmeTokcH)peHmn)-3TIi)-2-MeTruiIHuKoTHHamuaa (6,1 wmr, 0,011 mMMmonb, BBIXO[

10,09%) u 5-(2-aueramunonmunasof 1,2-b mupunazun-6-mi)-N-(1-(2-dprop-5-
(TpudTopmeroxcu)henun)-oTun)-2-MeTuIHUKOTHHaMuAa (5,9 wmr, 10,97 MKMonb, BBIXOA
9,75%).

MS ESIm/z 517.2 (M+H)

9-1 (nepsoe amouposanue). 1H AMP (500 MI'u, DMSO-d6) & 10.95 (s, 1H), 9.23 -
9.07 (m, 2H), 8.44 - 8.27 (m, 2H), 8.14 (d, J=9.5 'y, 1H), 7.90 (d, J=9.5 I'y, 1H), 7.50 (br s,
1H), 7.45 - 7.31 (m, 2H), 5.38 (br t, J=7.2 I'u, 1H), 2.13 (s, 3H), 1.49 (br d, J=7.0 'y, 3H),
1.24 (s, 3H).

9-2 (BTopoe smouposanue):. 1H AMP (500 MI'u, DMSO-d6) 6 10.96 (s, 1H), 9.24 -
9.05 (m, 2H), 8.47 - 8.29 (m, 2H), 8.15 (d, J=9.5 T'y, 1H), 7.92 (d, J=9.5 ', 1H), 7.52 (br s,
1H), 7.45 - 7.30 (m, 2H), 5.38 (br t, J=7.2 I'u, 1H), 2.15 (s, 3H), 1.49 (br d, J=7.0 ', 3H),
1.25 (s, 3H).

9-2. Xupanbublii cuHTe3. Cmech S5-(2-auneramunonmunaso| 1,2-bnupunasus-6-mmn)-
2-MeTHITHUKOTUHOBOH KUCIOTHI (45 mr, 0,145 mmones) u BOP (96 wmr, 0,217 mmons), (R)-1-
(2-drop-S-(rpudropmerokcu)penmn)stan-1-amunaa (35,5 mr, 0,159 mmonb) U OCHOBaHUS
Xynura (0,126 wmu, 0,723 mmonb) B DMF (1,5 mi) mepememmmBany NpU KOMHATHOH
TEMIepaType B TeUeHHe BBIXOAHBIX nHel. Pasbasmsun no 100 mu ¢ momormbio EtOAc, 3aTem
npombiBan 2 pasza 10%-meiM BomHbIM pacTtBopoM LiCl, 1 pa3 paccomom. Cymmnm Han
cyabdarom Hatpus, 3aTeM (UIBTPOBAIN M KOHLEHTpHpoBain. HaHocunm Ha 12 T KOJOHKY
ISCO, ounmanmu ¢asm-xpomarorpadued, smoupyst 0-100% EtOAc B rekcanax u 3atem O-
10% MeOH B DCM. Ilonyuanu 25 Mr npoaykTa ¢ YUCTOTON HEMHOI'O HMKE ONTHMAJIbHOM.

Pactupanu 2 pasza co cmeceio 1:1 rexcansl: AM3THIOBBIH 3¢up u cymmin. [Tomygamu (R)-5-(2-
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anieramuponmunaszo| 1,2-bmupunaszun-6-mn)-N-(1-(2-pTop-5-(tpudropmerokcu )penn)-
sti)-2-metwiaukoTuHaMuA (19 mr, 0,035 mmons, Beixon 24,18%).

MS ESIm/z (M+H)

IH AMP (400 MI'u, DMSO-d6) 6 10.95 (s, 1H), 9.24 - 9.16 (m, 2H), 8.36 (s, 1H),
8.34 (s, 1H), 8.14 (d, J=9.4 I'y, 1H), 7.91 (d, J=9.4 I'y, 1H), 7.50 (br d, J=4.3 I', 1H), 7.42 -
7.34 (m, 2H), 5.38 (quin, J=7.1 'y, 1H), 2.53 (s, 3H), 2.12 (s, 3H), 1.49 (d, J=7.0 'y, 3H).
IIpumep 10. N-{[2-pTop-5-(TpudTopmerokcu)penni|merwn } -2-MeToKCH-5-{2-

nponaHamuaonmMuaaso| 1,2-b |mupunazun-6-ui j mupuauH-3-kapOoKkcaMun

10A: Merun 5-(2-amuHonmuznaso[ 1,2-b]nupunasuH-6-mi)-2-MeTOKCHHUKOTHUHAT:
Cwmech 6-xmonmunaso| 1,2-bnupunasun-2-amuna (202 mr, 1.201 MMoiib), METHIT 2-METOKCH-
5-(4,4,5,5-terpamerni-1,3,2-nuokcaboponan-2-wi)aukorusa (320 mr, 1,092 mmons) u 1,1'-
ouc(nu-rper-Oyrrndochuno)peppouen namtanus auxaopuga (21,35 mr, 0,033 mmonp) B
1,4-nuokcane (6 M) merasuposanu nmyteM dapootuposanust Nz B Teuerne 5 muH. JloGasnsiin
2M K3PO4 (1,638 mu, 3,28 mMmMoib) U cMech nepemernuBaiu B TedeHre 30 mun mpu 100°C.
PeakMOHHYIO CMeCh KOHIIEHTPHPOBAJIM HEMOCPEICTBEHHO Ha 1enute. HeouHieHHbIH
npoAyKT ounmanu Gism-xpomarorpadueii Ha 24 r kononke ISCO, smoupys 0-10% MeOH B
DCM c MOJIy4YeHHUEM MeTHIT 5-(2-amunonmuaasof 1,2-bnupuna3zun-6-mi)-2-
meTokcuHukoTnHata (223 wmr, 0,730 mMmoinb, BbIxOA 66,9%) B BHOe OeNoro TBEPIOTO
BEIIIECTBA.

MS ESIm/z 300.2 (M+H)

10B: 5-(2-AmuHoumuzaaso[ 1,2-b|nmupuna3suH-6-ui)-2-MeTOKCHHIKOTUHOBAsT KUCIIOTA,
outueBass  comb. K cmecm  wmetwn  S-(2-ammHomMuznaso| 1,2-b lnupunaszuH-6-mui)-2-
MeTOKCHUHHUKOTHHA (223 mr, 0,745 mmonb) B TeTparuapodypane (5 mir) 100aBJsIH PacTBOP
MoHoruapara ruapokcuna jautus (37,5 mr, 0,894 mmons) B Bozme (1,5 MiT), U MONYUYEHHYIO
CMeCh MepeMEIINBAIN MTPH KOMHATHOHN TeMIepaType B TeUueHHe HOUU. PeakIMOHHYIO CMeCh
KOHIIEHTPUPOBAJIM JI0 TBEPAOrO BellecTBa ¢ mojydeHueM S-(2-ammHOMMUAa3o[1,2-b]-
MUPUAA3HH-0-11)-2-METOKCHHUKOTHHOBOH KUCIOTHI, JTUTHEBOH comu (210 mr, 0,699 mmoub,
BeIx0n 94%) B BHzme O€XKEBOro TBEPAOrO BEIIECTBA, KOTOPOE HCIIONB30BAIN KaK €CTh B
MOCJIEAYIOLUTNX XUMUYECKUX PEaKIHsIX.

MS ESI m/z 286.0 (M+H)
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10C: 5-(2-Amuaonmmunasol 1,2-bmupunaszun-6-mn)-N-(2-¢prop-5-(Tpudropmerokcn)-
Oen3un)-2-merokcuHukotuHamun:,  Cmech  S-(2-ammHommuznaso| 1,2-b jnupunaszus-6-um)-2-
METOKCHHUKOTHHOBOM KUCJIOTHL, JTuTUeBol comu (210 mr, 0,736 mmons), BOP (488 mr, 1,104
MMOJIb), (2-¢pTop-5-(Tpudropmerokcu)pennn)meranamuna (192 wmr, 0,920 mmonp) u
ocHoBaHusi XyHura (0,643 mu, 3,68 mmons) B DMF (5 M) nepememinBaiy npyu KOMHATHOR
TEMIepaType B TEUEHNE HOYU. PeakIMOHHYI0 CMeCh KOHLIEHTPUPOBAIN HEMOCPEICTBEHHO Ha
nenure W ounmanu ¢uoum-xpomarorpadueit, smoupys 0-10% MeOH B DCM. 5-(2-
Amunonmunasol[ 1,2-b Jnupunasun-6-mn)-N-(2-¢prop-S-(tpudropmerokcu)oeH3mn)-2-
MeTOKCHHUKOTHHAMUZ (282 mr, 0,533 mMmonb, Beixon 72,4%) BBIAETSIN B BUAE KOPUIHEBOTO
Macia.

MS ESIm/z 477.2 (M+H)

10: PactBop 5-(2-amunoumunaaso[ 1,2-bnupunazun-6-mi)-N-(2-pTop-5-
(TpudTopMeTOKCH )OSH3MI)-2-MeTOKCHHUKOTHHamMuAa (22 mr, 0,046 MMOIb), MPOMUOHOBOI
kucyotel (10,26 mr, 0,139 mmons), 1-mponangochonoBoro anrugpuna (58,8 mr, 0,092
MMOJIb) U ocHOBaHusl XyHura (0,056 mu, 0,323 mmonb) B DMF (1 M) nepememuBanu npu
KOMHATHOW TeMmrmeparype B TedeHue HouH. PeakuumonHyro cmech HarpeBanu ao 80°C u
nepeMelBaii B TeueHrne Houn. HeounineHHbIl npoaykT ouninany npenapatiusHoi LC/MS
C HMCIIOJIb3OBAHMEM CJIEIYIOIINX yCioBuid: konoHka: XBridge C18, 19 x 200 MM, 4acTuIsl 5
MKM; ToaBwkHas ¢aza A: 5:95 aueronutpuiBopa ¢ 0,1% TpudTOpyKCYCHOW KHCIOTHI,
nonsukHas paza B: 95:5 aueronurpun:Bona ¢ 0,1% TpUPTOPYKCYCHOM KUCIOTHI, IPATUEHT:
30-70% B B Teuenue 20 muH, 3aTeM S-MuHyTHOe yaepkusanue npu 100% B; ckopocts
noroka: 20 mu/mMuH. ®Ppakuuu, conepkalue KelaeMblii MPONYKT, OOBEIUHSUIA U CYLIHIIN
NyTeM LEHTPOOEKHOTO BBIMAPUBAHUS. 3aTeM MPONYKT ouumanu npenaparusaoii LC/MS ¢
UCTIOJIb30BAHUEM CJIeNYIOINX ycioBmii: konoHka: XBridge C18, 19 x 200 mwm, gyacTuisl S
MKM; nonBrxkHas paza A: 5:95 aneronurprmii:oga ¢ 10 MM arieraToM aMMOHUS; IOJBIKHAS
dasza B: 95:5 aueronutpun:soma ¢ 10 MM aneratom ammonwmsi; rpagueHt. 30-70% B B
TedeHue 19 MuH, 3aTteM S-muHyTHOe ynaepxkuanue npu 100% B; ckopocts moroka: 20
wi/MUH. Dpakuuy, conepKalue KelaeMblil MPOAYKT, OOBENUHSUIM M CYLIMIH IyTeM
LeHTpoOekHOro Bbimapusanus. Beinensnu N-{[2-¢prop-5-(Tpudropmerokcn)perrn|merwn | -
2-MeToKcu-5-{2-nmponanamMuaponmunasol 1,2-b jnupunazun-6-wmn } nupuans-3 -kapOokcamug
(3,9 wr, 7,3 MkmoJtB, 15,9%).

MS ESIm/z 533.2 (M+H)

'H AMP (500 MI'u, DMSO-d6) § 10.85 (s, 1H), 9.03 (t, J=6.4 I'u, 1H), 8.98 (s, 1H),
8.68 (d, J=2.4 ', 1H), 8.32 (s, 1H), 8.06 (d, J=9.5 I', 1H), 7.83 (d, J=9.5 I'y, 1H), 7.44 -
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7.32 (m, 3H), 4.59 (br d, J=5.8 'y, 2H), 4.07 (s, 3H), 2.48 - 2.35 (m, 2H), 1.10 (t, J=7.5 I'L,
3H).
IIpumep 11: N-{[2-pTop-5-(TpudTopmerokcu)hennn |meTnn } -2-MeToKCH-5-[ 2-(2-

METHJIIPONaHaMuA0 )uMuaa3o| 1,2-b Jmupunasun-6-wi | mupunus-3-kapOokcaMug

PactBop 5-(2-amunonmunazol 1,2-b mupunazua-6-un)-N-(2-gpTop-5-
(TpudTopmeTokcn)oeH3uN)-2-MeTokcuHuKoTHHaMuaa (20 mr, 0,042 MMoJb), W30MAaCISTHON
kuciaotel (11,10 mr, 0,126 mmons), BOP (27,9 mr, 0,063 mmornb) 1 ocHoBaHust XyHura (0,051
mi, 0,294 mmonb) B DMF (1 M) nepemernnBaiy npyd KOMHATHOH TeMIlepaType B TE€UEHUE
HouM. PeaxknuonHyiro cmech HarpeBanu a0 55°C. HeouuineHHbIH NPOAYKT OYMIIAIN
npenapatuBHoii LC/MS ¢ ucnosbp3oBaHuEM CIEAYIOMMX yciaoBHii: kojioHka: XBridge C18,
19 x 200 MM, wactuuel 5 MKM, noaBwxkHas ¢asa A: 5:95 aneronurpminBoma ¢ 0,1%
TpUPTOPYKCYCHON KHUCIOTHI, mnonBmwkHas (asa B: 95:5 aumeronurpun: Boma ¢ 0,1%
TpudTOpyKCyCHON KUCIOTHI, rpamueHTt. 30-70% B B TedueHue 25 MuH, 3aTeM S-MHHYTHOE

ynepxkuBanue npu 100% B; ckopocte moroka: 20 w/muH. @pakiuu, comepikaiiue

JKEJTAeMbIH MPOAYKT, OOBEAMHSIN U CYIIWJIM MyTeM LEHTPOOEKHOTO BBbIMAPUBAHMA. 3aTEM
npoaykT ounmanu mnpernaparuBHoii LC/MS ¢ MCnosp30BaHHMEM CIENYIOIIUX YCIOBU!
kononka: XBridge C18, 19 x 200 mm, yactumbsl 5 MkM, noxaBwkhas (asa A: 5:95
aneronuTpwiBoma ¢ 10 MM ameratrom amMMoHuMs; TonBwkHas ¢daza B: 955
auneroHuTpuwi.oga ¢ 10 MM ameratom ammoHwust; rpaaueHT:. 45-70% B B Tedenue 25 muH,
3areM 2-MHHYTHOe yaepxkuBaHue npu 70% B; ckopocts moroka: 20 mu/muH. @pakiumy,
cofepiKalIie JKeNaeMbli TMPOAYKT, OOBEAMHSIM M CYLIWIA NyTeM LEeHTPOOEKHOTro
BeinapuBanus. Beinensim N-{[2-pTop-S-(TpudTopmerokcn)heHun |MeTh } -2-MeTOKCH-5-[ 2-
(2-metunmponanamuno)umunaso| 1,2-b |-nupunasus-6-wi | mupuans-3-kapookcamun (0,8 wr,
1,5 mxmonsb, 3,5%).

MS ESIm/z 547.2 (M+H)

'H AMP (500 MI'u, DMSO-d6) & 10.86 (s, 1H), 9.09 - 8.94 (m, 2H), 8.69 (s, 1H),
8.34 (s, 1H), 8.08 (d, J=9.5 I'y, 1H), 7.85 (d, J=9.5 I'y, 1H), 7.46 - 7.32 (m, 3H), 4.60 (br d,
J=5.8Tw, 2H), 4.08 (s, 3H), 2.90 - 2.71 (m, 1H), 1.13 (br d, J=6.7 ', 6H).

Hpumep 12: 2-xmop-5-{2-aueramunonmunaso[ 1,2-b]mupunazun-6-un}-N-{[2-pTop-

5-(TpudropmeTokcn ) eHmIT |METII } TUPHINH-3-KapOOKCaMHT



78

12A: Merun 5-(2-aueramumonmunasol 1,2-b jnupuna3zuH-6-m)-2-XTIOPHUKOTHHAT:
Cwmecy N-(6-xnopumupaso[l,2-b|nupunasun-2-un)aneramuna (300 wmr, 1,424 wmmodb),
4,4,4'4'5,5,5',

PdCla(dppf)-CH2Cl2 (116 wr, 0,142 mmonb) u auerara kamust (419 wmr, 4,27 MMmonb) B

5'-oktramernin-2,2'-6u(1,3,2-guokcaboponana) (579 mr, 2,279 MMob), anayKTa

nuokcaHe (8 mu) HarpeBanu 1o 100°C B TeueHue 6 4. PeakIMOHHYIO CMeCh OCTaBIISUIU
OXJIAXKAATbCSl 1O KOMHATHOM Temneparypel. K mnepemelmaHHOld HEOYMINEHHONW CMECH
nobasysiiiu MeTu S-6poM-2-xnopHukoTuHat (392 wmr, 1,565 mmons) u agaykt PdClz(dppf)-
CHCl; (58,1 mr, 0,071 MMOJIb), U CMeCh Aera3upoBau MyTeM 0apOOTHPOBAHUS a30Ta Yepe3
cMech B TedeHue 5 MuH. Beictpo noGasnsum kapOonar kamus (393 wmr, 2,85 mmonb) u
peakiroHHy0 cMmech HarpeBaiu mpu 100°C B Teuenue 4 4. JloOapnsiiu AONOJHUTENBHO 1/2
SKBUBAJIEHTa OpOMUZA, KaTaju3aTop M OCHOBaHWE, W HarpeaHue 10 100°C mpopmomxkanu B
TedyeHue 2 4. PeakimoHHyo cMmech pactnpenesuin mexxay EtOAc (75 mu) u Bonoit (75 mn).
Oprannueckuii cioit npomsianu paccosioM (50 mun), cymmnu (NazSO4) U KOHIEHTPUPOBATIH
0 TONYYEeHMs OCTaTKa, KOTOpBIA MoaBepraiu xpomarorpaguu Ha kaptpumke ¢ 40 T
cunmukarenss  ISCO, osmoupyss  rpamuentom  0-10%MeOH/DCM.  UYucteie  dpakimu
KOHLIEHTPUPOBAJIH C MOJlydeHHeM MeTHI S-(2-aneramunonmunasol 1,2-b Jnupunasus-6-mum)-2-
xjopaukoTuHata (275 mr, 0,795 mmoib, BeIxon 55,9%) B BUE JKEJITOrO TBEPOTO BEIECTBA.

MS ESI m/z 346.1/348.1 (M+H)

'H AMP (500 MI', DMSO-ds) & 10.97 (s, 1H), 9.24 (d, J=2.2 T'n, 1H), 8.85 (d, J=2.5
I'n, 1H), 8.36 (s, 1H), 8.14 (d, J=8.8 I', 1H), 7.92 (d, J=9.4 T'u, 1H), 3.94 (s, 3H), 2.12 (s,
3H).

12B: 5-(2-Aneramunonmunasof 1,2-b Jnupuaa3zuH-6-m)-2-XJIOPHUKOTHHOBASI
kucyora, 1,25 nurmeBass conp: K cycmemsum wmermn S-(2-aneramupoumunasof 1,2-b]-
NUPUAA3HH-0-11)-2-X10pHUKOTHHATA (267 mr, 0,772 mmonb) B THF (6 M) mpu KOMHaTHOH
TemmepaType Ao0aBIsII MOHOTHApaT ruapokcuna jutus (40,5 mr, 0,965 mmonb) B BUAe
pactBopa B Boze (1 mur). PeakIIMOHHYIO CMECh OCTaBJISIN MEPEMEINNBATHCS TPH KOMHATHON
TemnepaTtype B TeueHue 16 4. KoHneHTpupoBaHue M CylIKa oOecredrsiu mnonydeHue S5-(2-
aneramunonmMuaasof 1,2-b JnupunasuH-6-mi)-2-X JOPHUKOTHUHOBON KHCIIOTBI, JINTUEBOUN COJH
1,25 (263 wmr, 0,773 mmonb, Beixon 100%) B BUE JKEITOrO TBEPIOTO BEIECTBA.

MS ESI m/z 332.1/334.1 (M+H).
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12: Cwmecp 5-(2-anerammnonmunaso| 1,2-b]mupunazus-6-mi)-2-XIOPHUKOTHHOBOM
KUCJIOTHL, JuTtreBoi comu 1,25 (15 mr, 0,044 mmons), (2-¢prop-5-(Tpudropmerokcn)denmn)-
meranamunaa (13,82 mr, 0,066 mmons), BOP (21,44 wmr, 0,048 mmonb) u EtsN (0,018 m,
0,132 mmonp) B DMF mnpu KOMHAaTHOHW Temmeparype NepeMeIlnBald B TedeHue 4 d.
Heounmennsiii npoaykT ouninanu npenaparusHoii LC/MS ¢ uCmonb30BaHUEM CIIEIYFOIIIX
ycinoBuii: kojonka: XBridge C18, 19 x 200 mwm, yactums! 5 MkM; nmoasuxkHas (aza A: 5:95
aneronuTpuwi:Bora ¢ 10 MM ameratrom aMMoHuMA; ToxBwkHas ¢aza B: 955
aneroHuTpui:oga ¢ 10 MM aneratom ammonusi; rpaaueHT. 20-60% B B Teuenue 20 muH,
3areM 4-muHyTHOe yaepxusanue npu 100% B; ckopocte moroka: 20 mi/muH. @pakiuy,
CoZiepKalllie JKeNaeMbli MPOAYKT, OOBEAMHANM M CYLIWIH IyTeM LEHTPOOEKHOro
BbIapuBaHus. Beimensnu 2-xnop-5-{2-aueramunonmunasol 1,2-bnupunasun-6-mn }-N-{[2-
¢dTop-5-(TpudTopmerokcu )penni |MeTn j mupuarH-3-kapookcamun (2,5 wmr, 4,8 MKMOIb,
10,9%).

MS ESIm/z 523.1 (M+H)

'H AMP (500 MTI'u, DMSO-d6) & 10.95 (s, 1H), 9.36 (br t, J=5.8 T'y, 1H), 9.13 (d,
J=2.5Tn, 1H), 8.51 (d, J=2.5 T, 1H), 8.33 (s, 1H), 8.10 (d, J=9.4 I', 1H), 7.88 (d, J=9.6 I'Ly,
1H), 7.46 (br d, J=5.5 T'u, 1H), 7.37 (br d, J=6.6 'y, 2H), 4.56 (br d, J=5.8 I'u, 2H), 2.11 (s,
3H).

Mpumep 13: S-{2-aneramumonmunasofl,2-b]nupunazun-6-mun}-2-(D3)MeTokcu-6-

meTui-N-{ 1-[2-(TpudTropmMeToKcH )(DEHII |3THIT | TUPUINH-3-KapOOKCaMu

OCF,

13A:  Merun-D;  5-Opom-2-(merokcu-Ds)-6-metmnHukoruHar: K ObicTpo
nepeMenInBaeMoi cCMecu S5-OpoM-2-ruApOKCU-O-METHITHUKOTHHOBOU KucioTel (1,20 r, 5,17
MMoJb) U Hoamerana-Ds (1,931 mu, 31,0 mmonb) B xyopodopme (100 mut) mobasisuiu
kapOoHaT cepebpa (7,13 r, 25,9 MMOJIb) U TOJYYEHHYIO CMECh MEePEMENINBAIA B TEMHOTE
[mneHka u3 amoMuHUEBOH (onbru| B TeueHue 4 nHed. PeakMoHHY cMech (QUIBTPOBAIIH
yepe3 LEJUT, 3aTeéM KOHILIEHTPUpPOBAJIM [0 MojyueHus macja. HeouuineHHbIH ocCTaToOK
HaHocusim Ha 40 r konoHky ISCO w oummanu ¢sm-xpomarorpaduer, smoupys 0-75%
EtOAc B rekcanax. Ilonmyuanu mermn-Ds3 5-6pom-2-(merokcu-Ds)-6-mermnaukoruHar (732

mr, 2,64 mmonb, Bbixox 51,1%) B Bume 6eloro TBEpaOro BeMECTBa.
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MS ESI m/z 266.0 (M+H)

13B: Merun-D; 5-(2-aneramunonmupasol 1,2-blnupunazun-6-mn)-2-(merokcu-D3)-6-
METHJHUKOTUHAT:  JlerasmpoBaHHblli  pacTBOp MeTWwi-D3  5-Opom-2-(merokcu-Ds)-6-
metwiaukotuHata (300 wmr, 1,127 wmwmome), 4,4,4'.4',5,5,5',5"-okramernn-2,2'-6u(1,3,2-
nuokcaboponana) (401 mr, 1,587 mmons), anerata kanus (171 mr, 1,747 MMoib) U aanyKTa
PdClz(dppf)-CH2Cl2 (73,6 mr, 0,090 mmonb) B nuokcane (7 mi) Harpesaimu 1o 65°C mpu
WHTEHCUBHOM IE€pPEMEIIMBAHUU B TedeHue Houu. K HEOUMIIeHHON PEeakLMOHHON CMECH
nobasysimu N-(6-xnopumuaasol 1,2-b]nupunasun-2-un)aneramun (240 mr, 1,141 mmonp) u
1,1'-Ouc(nu-Tper-oytundochuno)peppouen namwtaguii quxyuopun (20,29 mr, 0,031 mMmoub).
Cwmech nerazupoBaiu mytem OapborupoBanusi N» B Teuenue 5 muH. Jlodasmsmm 2M K3PO4
(1,557 mn, 3,11 MMOnb) M PEaKLMOHHYIO CMECh NEepeMelINBAJNd B TeUeHHe 15 MHH mpu
100°C. PeakuuMOHHYIO CMeCb KOHILIEHTPUPOBAJIM HENOCpeACTBeHHO Ha uenute. C
ucnonp3oBanueM 24 r xononku ISCO mponykt ounmanu ¢ism-xpomarorpapuei, Soupyst
0-10% MeOH B DCM c nonyuennem metun-Ds 5-(2-aneramunonmunasof 1,2-b|nupunasun-
6-mn)-2-(meTokcu-Ds3)-6-metunaukotunara (195 mr, 0,529 mmons, Bbixon 51,0%) B Buze
6e10ro TBEpAOTO BEIECTBA.

MS ESIm/z 362.2 (M+H)

13C: 5-(2-Aueramunonmuaasof 1,2-b|nupunasun-6-mi)-2-(MerTokcu-Ds3)-6-
METHJTHUKOTHHOBAsI KUCJIOTa, JuTHeBas cojib. K cmecu metun-Ds 5-(2-aneramunonmunaso-
[1,2-b]nupuna3zus-6-mn)-2-(MeTokcu-Ds3)-6-meTrnaukorunara (195 wr, 0,540 mmonb) B
terparuapodypane (6 mi) noOaBsUIM PacTBOP MOHOTHApATa ruapokcuaa jutus (27,2 wr,
0,648 mmonb) B Bome (1,5 MJI) M MONyYEeHHYIO CMECh NEPEMEINNBAINA NMPH KOMHATHOH
TEMIepaType B TEYCHHE HOYM. PEaKIMOHHYK CMeChb KOHLEHTPHUPOBAIH IO TBEPIOTO
BEIECTBAa C noyiydeHueM S-(2-aneramunonmunaso|l,2-bmupunazus-6-umn)-2-(Mmerokcu-Ds3)-
6-METHTHUKOTUHOBOM KUCJIOTHI, TuTHeBO# conu (180 mr, 0,497 mmonb, Bbixon 92%) B Buze
JKEJITOr0 TBEPAOro BelecTBa. IIPOAYKT HCIONB30BAIM KaK €CThb B MOCIEOYIOLIUX
XUMHYECKUX PEAKLIUSIX.

MS ESIm/z 345.2 (M+H)

13: Cwmecp  5-(2-aunerammunommupnaso| 1,2-b]mupunasus-6-umn)-2-(Merokcu-d3)-6-
METHJTHUKOTHHOBOW KHUCIOTHI, JiuTueBoit comu (30 mr, 0,087 mmons), BOP (57,8 wmr, 0,131
MMOJIb), 1-(2-(Tpudropmerokcu)pennn)stanamuna (23,24 mr, 0,113 MMOJIb) U OCHOBaHUS
Xynura (0,076 wmin, 0,436 mmonb) B DMF (1,0 M) mepememmmBany TpU KOMHATHOH
TemnepaTtype B TedeHne Houn. HeounmmeHHblli npoaykt ounmanu npenaparusHoii LC/MS ¢

UCTIOJIb30BAHUEM CJIeNyIOINX yciaoBuid: koynoHka: XBridge C18, 19 x 200 mm, yactuusl 5



81

MKM; ToaBwkHas ¢aza A: 5:95 auneronutpunBopa ¢ 0,1% TpudTOPYKCYCHON KHCIIOTHI,
nonsrkHas (aza B: 95:5 aueronurpun:sona ¢ 0,1% TpudTOpyKCYCHOM KHCIOTHI, TPaTUEHT:
30-75% B B Teuenue 20 muH, 3aTeM 3-MuHyTHOe yaepkuanue npu 100% B; ckopoctsb
noroka: 20 mu/mMuH. ®Ppakuuu, conepkalue >KelaeMblii MPOAYKT, OOBEIUHSUIN U CYLIMIIN
NyTeM LEHTPOOEKHOTO BBINAPUBAHUS C IMOJYYEHHEM paremara S-(2-aneTaMHIoMMuaa3o-
[ 1,2-b]mupunazun-6-un)-2-(merokcu-d3)-6-metmn-N-(1-(2-(Tpud TopmeToxcr ) eHII )3 ThIT)-
HukotTuHamuna (24,2 mr, 0,045 mmonb, Beixox 51,7%). DTOT mMpPOOyKT 3aTeM MOIBEPTaIH
XUPAJIIbHOMY pPa3JelIeHuI0 ¢ moyiydeHneM S-(2-aneramugoumunasol 1,2-b|mupunazun-6-mun)-
2-(merokcu-d3)-6-metun-N-(1-(2-(tpudropmerokcu)penun)stun)aukorusamuaa (7,7  wr,
0,014 wmmomb, BbIXOHm 16,46%) u 5-(2-aueramupmoummunasoll,2-b]nupunazuH-6-m)-2-
(meroxcu-d3)-6-metun-N-(1-(2-(tpudropmerokcn)pennn)stun)aukorudamuna (7,6 wr,
0,014 mmonb, Beixon 16,25%).

MS ESIm/z 532 (M+H)

13-1 (nepsoe smouposanue). |H AMP (500 MI'u, DMSO-d6) & 10.91 (s, 1H), 8.67
(d, J=7.6T'y, 1H), 8.28 (s, 1H), 8.11 (s, 1H), 8.04 (d, J=9.2 'y, 1H), 7.68 - 7.59 (m, 1H), 7.44
- 7.37 (m, 3H), 7.35 (br s, 1H), 5.40 (quin, J=7.1 I'y, 1H), 2.55 (s, 3H), 2.11 (s, 3H), 1.46 (d,
J=7.0Tu, 3H).

13-2 (sropoe smoupopanue): "H AMP (500 MI'u, DMSO-ds) § 10.91 (s, 1H), 8.67 (d,
J=7.6 T'u, 1H), 8.28 (s, 1H), 8.11 (s, 1H), 8.04 (d, J=9.5 I'y, 1H), 7.64 (dd, J=5.6, 3.5 I'y,
1H), 7.44 - 7.37 (m, 3H), 7.35 (br s, 1H), 5.40 (quin, J/=7.2 T'u, 1H), 2.57 - 2.54 (m, 3H), 2.11
(s, 3H), 1.46 (d, J/=7.0 I'u, 3H).

Hpumep 14: 5-{2-aneramunoumunasoll,2-b|nupunazun-6-un}-2-(D3)merokcu-N-

{[2-(TpudTOopMeTOKCH )HEeHMIT |METHII } TUPUANH-3 -KapOOKCaMuU

OCF,

14A: Metun-D; 5-(2-aneramunonmunasol 1,2-blnupunazun-6-mn)-2-(merokcu-Ds)-
HukotuHat: Cmech (2-aueramunonmunaasof 1,2-b|nupuna3sua-6-nn)00poHoBO# KUCIOTHI (240
mr, 1,091 mmonp), merun-D; S5-Opom-2-(merokcu-Ds)aukorunara (250 wmr, 0,992 mmonb)
(KOTOpBI MOXKET ObITh MOJYYEH COTJIACHO METOAMKE, ONMHCAHHONW B NpUMepe 3asBKU Ha
narent CIOA 62/458144) wu 1,1'-Ouc(nu-tper-Oyrundochuno)peppouen mnammanus

muxaopuga (32,3 wmr, 0,050 mmonb) B 1,4-nmokcane (9 ™u1) [nerasupoBaiu  MyTeM
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OapborupoBanus azorta B TedeHue S muH. Jlobasmsuiu 2M K3PO4 (1,488 mut, 2,98 MMonb) u
cMechb nepemewmnBaiu B TedeHue 15 wmuH npu  100°C.  PeakuMOHHYKHO CMecCh
KOHIIGHTPUPOBAIM  HEMOCPENCTBEHHO Ha uenute. Cmech OYHMINAIM  KOJOHOYHOH
xpomatorpadueit Ha cucreme Isco (24 r, 0-10% MeOH/DCM c nonyueHuem metmin-Ds 5-(2-
aneramunonmunaszo| 1,2-b Jmupunasun-6-mn)-2-(merokcu-Ds)aukorunara (350 wmr, 0,907
MMOJIb, BEIX0X 91%) B BUA€ JKENTOrO TBEPAOTO BELIECTBA.

MS ESIm/z 359.2 (M+H)

14B: 5-(2-aueramunonmunaso[ 1,2-bnupunasun-6-min)-2-(MeTokcu-Ds3)HUKOTHHOBAS
Kucyora, jutuenas coib. K cmecu mermn-D; 5-(2-aneramunonmunasof 1,2-b|nupunasus-6-
mn)-2-(Merokcu-D3)aukorunara (350 mr, 1,008 mmonb) B Terparugpodypane (8 mi)
no0aBJsUIM pacTBOp MOHoruzaparta ruapokcuaa jurus (50,7 mr, 1,209 mmoins) B Boge (1,5
MJI), U TOJY4EHHYI0 CMECh INepEeMEIINBAjJIN B Te€YeHHEe 1 4 Npu KOMHATHOH TeMmmeparype.
PeakIOHHYI0O CMeCh KOHLEHTPUPOBAJIM C MosydeHuem S-(2-aneramupounmunasofl,2-bl-
NUPUAA3UH-0-11)-2-(MeTOKCH-D3 ) HUKOTHHOBOW KHUCNOTHL, JutueBor comu (317 wmr, 0,864
MMOJIb, BbIXOZ 86%) B BHIE O€KEeBOro TBEpAOro BemecTBa. [IpoayKT UCTOIBb30BaJIHM KaK €CTh
B MIOCJIEAYIOUINX XUMUYECKUX PEAKIHIX.

MS ESIm/z 331.1 (M+H)

14: Cwmech 5-(2-aueramunoumunasof 1,2-bnupunazus-6-ui)-2-(MeTokcu-Ds)
HUKOTHHOBOM KHMCIOTHI, uTHeBOU comu (15 mr, 0,045 mmons), BOP (30,1 mr, 0,068 MMob),
(2-(tpudropmerokcu)pernn)meranamuna (11,28 mr, 0,059 mMmonb) U ocHOBaHMs XyHHra
(0,040 mu, 0,227 mmonb) B DMF (1,0 mu1) mepememuBaii mpu KOMHATHOH TeMIiepatype B
Te4eHWe HouMu. HeouwmmeHHbI mnpoaykT ouumanu npemnapatuBHoii LC/MS c
UCTIOJIb30BAHUEM CJIEAYIOIUX yCaoBHid: kooHka: XBridge C18, 19 x 200 mwm, gacTHubl 5
MKM; nonBrxkHas paza A: 5:95 aneronurpmin:Bona ¢ 10 MM areraToM aMMOHUS, IOJBU)KHAS
dasza B: 95:5 aueronutpun:soma ¢ 10 MM aneratom ammonwmsi, rpagueHt. 30-70% B B
tedeHre 20 MuH, 3aTeM S-MHUHyTHOe ynaepxkusanue npu 100% B; ckopocts moroka: 20
wi/MuH. Ppakuuy, coneprKalue KelaeMblil MPOAYKT, OOBENUHSUIM M CYLIMIH IyTeM
LEeHTPOoOeKHOTO BhIMapuBaHus. Beimemsmu  5-{2-aneramunoumunasol 1,2-b]nupunasun-6-
uin }-2-(D3)-merokcn-N-{ [ 2-(Tpudropmerokcu ) penni | meTwn } mupuans-3-kapookcamun (12,5
mr, 24,8 MkMoOJb, 55,2%).

MS ESIm/z 504.3 (M+H)

'H AMP (500 MI'uy, DMSO-d6) & 10.90 (s, 1H), 9.05 - 8.86 (m, 2H), 8.73 (d, J=2.4
I'n, 1H), 8.30 (s, 1H), 8.05 (d, J=9.5 I', 1H), 7.82 (d, J=9.5 I'y, 1H), 7.51 (br d, J=8.2 I'y,
1H), 7.45 - 7.35 (m, 3H), 4.61 (brd, J=5.8 'y, 2H), 2.11 (s, 3H).
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IIpumep 15: N-{[2-(umuxnonpornunmeTokcn)-3-propdennn|merwn }-5-[2-(2-
THIPOKCH-2-MEeTUIIIPpOnaHaMu 10 )uMuasof 1,2-b jnupuna3suH-6-wmi|-2-MeTOKCUTHPUANH-3 -

KapOoKcaMuz

15A: N-(6-xmopumunaaso[ 1,2-b|nupunazun-2-mi)-2-ruipoKCU-2-MEeTHIITIPOTIAHAMU
PactBop 6-xnopummnasol1,2-bnupunasun-2-amuna (225 mr, 1,335 mmons), 2-rugpokcu-2-
METHJIPOINAaHOBON kucioThl (153 mr, 1,468 mmons), DIEA (0,932 mu, 5,34 mmons) u BOP
(885 mr, 2,002 mmonp) B DMF (8 M) mepememninBanu npu KOMHATHOM TeMmIepaType B
TedeHne Houu. Ilocie mepeMemIMBaHUS B TEUEHHE HOYM TNPOAYKT OT(PHIBTPOBBIBAIH H
cymmwm ¢ nojaydeHueM  N-(6-xmopamunasol 1,2-b|nupunasu-2-mn)-2-rugpoxkcu-2-
merunnponanamuna (500 wmr, 0,864 mmonb, Bbixox 64,7%) B BHIE JKEITOTO TBEPAOTO
BemecTna. [IpeanpunsTas ouncTka okazanach Hed(dekTuBHOM, moatomy ~ 40-50% uucToro
NPOAYKTA UCHIOIb30BAIHU KaK €CTh Ha CIEAYIOLIUX CTAIUsX.

MS ESIm/z 255.1 (M+H)

15B: Metun 5-(2-(2-rumpokcu-2-MeTuinponaHaMuao )umuaasol 1,2-bnupunazun-6-
wi)-2-meToKCMHUKOTHHAT: Cmech N-(6-xmopumunaasol 1,2-b|nupuna3un-2-ui)-2-ruApoKCH-
2-merunnponanamuna (96 mr, 0,375 Mmonb), metun 2-mMeToKcu-5-(4,4,5,5-Terpamerun-1,3,2-
nuokcaboponan-2-wn)aukorurara (100 mr, 0,341  wmmomp) wu  1,1'-Ouc(mu-tper-
oyrundochuno)peppoueH namaaus auxiaopuaa (6,67 mr, 10,23 mxmons) B 1,4-muokcaHe
(2,5 mu) nerazuposanu nytem Oapooruposanusi Ny B Teuenue S muH. Jlobasnsm 2M K3POy
(0,512 mu, 1,023 MMONIb) M PEaKIMOHHYIO CMECh IMEPEeMEINNBAJIM B Te€UYeHUE 15 MUH mpu
100°C. PeakuuMOHHYIO CMeCh KOHIIEHTPHPOBAJIM HemocpeAcTBeHHO Ha uenute. C
UCTIOJNIB30BAHUEM CHUCTEMBI [SCO HEOUHMINEHHBIH MPOAYKT Oo4YHIamu (aim-xpomarorpaduei,
smoupys  0-10% MeOH B DCM. [Tloaywamn  mermn  5-(2-(2-rupgpokcu-2-
METHJIPONIaHaMU 10 )-uMuaa3o| 1,2-bmupunasun-6-uin)-2-merokcuaukorusar (82 wmr, 0,213
MMOJTb, BBIXOH 62,4%) B BUIE JKEITO-KOPHYHEBOTO TBEPAOTO BEIIECTRA.

MS ESIm/z 386.2 (M+H)

15C:  5-(2-(2-ruppokcu-2-merunnponanamuno)umuaasol 1,2-bnupunazuna-6-mn)-2-
METOKCUHUKOTUHOBAsI KHCJIOTa, JuTHeBas conb. K cmecn mermn S5-(2-(2-ruppokcu-2-

MeTHInponasamMuno)umuaasol 1,2-bnupunasun-6-mn)-2-merokcuaukorurara (82 mr, 0,213
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MMOJIb) B Terparuapodypane (3 mu) noOaBiIsid pacTBOP MOHOTHAPATA TUAPOKCHIA JIUTHUS
(10,71 wmr, 0,255 mmonb) B Bome (1,5 MJI) M MONYYEHHYIO CMECh MEPEMEINNBAIHM TIPU
KOMHATHOU Temneparype B TeueHue 90 mMuH. PeaklMOHHYIO CMeChb KOHLIEHTPUPOBAIU 10
TBEPAOrO BEILIECTBA, 3aTEM IMOJABEPraju a3e0TPOMHON NepPEroHke ¢ toayosoM. [lonyuanu 5-
(2-(2-runpokcu-2-meruinponasamuno)umuaasol 1,2-b Jnupunazun-6-wmn)-2-
METOKCHHHUKOTUHOBYIO KUCIIOTY, JIUTHEBYIO coib (80 mr, 0,194 mmons, Bbxon 91%) B Bune
JKENTO-KOPUYHEBOTO TBEPIOrO BEINECTBA, KOTOPOE MOXKET OBbITh HCIIONBb30BAHO KaK €CTh B
MOCJEAYIOLUINX XUMUIECKUX PEaKIUsIX.

MS ESIm/z 372.2 (M+H)

15. Cwmecb 5-(2-(2-rumpokcu-2-mMeTuiamnponaHamMuno)uMunasol 1,2-bnupunazun-6-
WT)-2-MeTOKCUHUKOTUHOBOM KUCIOTHI (30 mr, 0,081 mmons), BOP (53,6 mr, 0,121 mmonnb),
(2-(mxnonponuiaMeTokcn)-3-proppennn)meranamuna (15,77 wmr, 0,081 wmmomb) u
ocHoBanusi Xynwura (0,071 mi, 0,404 mmoinb) B DMF (1 mu) nepememmBaiy mpu KOMHATHOM
TeMIepaType B TeueHue Houu. HeouwmmeHHbl npoaykt ounmanu npenapatusHoi LC/MS,
UCTIONB3Ys chenyroiue ycyioBus: kojoHka: XBridge C18, 19 x 200 MM, 4acTULBI 5 MKM,
noasmwkHas ¢aza A: 5:95 aneronurpmn:oga ¢ 10-MM aneraTroM aMMOHUS, TIOABIXKHAS (as3a
B: 95:5 aneronutpun:sona ¢ 10-MM anerarom ammoHust;, rpaaueHt: 45-90% B B Teuenue 22
MHH, 3aTeM S-muHyTHOe yaep:kuBanue mpu 100% B; ckopocte moroka: 20 MJ/MHH.
@dpakuuy, copepsKame KeJlaeMblil MPOAYKT, OObEAUHSIIN U CYLIMJIH MyTeM LEHTPOOEKHOTO
BeimapuBanus. Beimemsuin  N-{[2-(uukionponuiMeTokcn)-3-gropdenmn|mern }-5-[2-(2-
THIPOKCH-2-MeTUIIIPOnaHaMu 10 )uMuaasof 1,2-b JnupunasuH-6-mi|-2-MeTOKCUTHUPUANH-3 -
kapOokcamun (1,3 mr, 2,4 MkMoIb, 2,9%).

MS ESI m/z 549 (M+H)

'H AMP (500 MI', DMSO-d6) & 9.00 (d, J=2.4 T'u, 1H), 8.90 (br s, 1H), 8.75 (d,
J=2.4 T'y, 1H), 8.37 (s, 1H), 8.13 (d, J=9.5 I'u, 1H), 7.89 (d, J=9.5 I'y, 1H), 7.23 - 7.06 (m,
4H), 4.63 (br d, J=5.9 'y, 2H), 4.08 (s, 3H), 3.93 (d, J=7.2 'y, 2H), 1.71 (s, 1H), 1.39 (s, 6H),
1.36-1.15 (m, 1H), 0.66 - 0.50 (m, 2H), 0.41 - 0.25 (m, 2H).

IIpumep 16: N-{[2-(uuknonponuiMeTokcn)-3,5-mudropdern | merun }-5-{ 2-

aneramunonmMuaasof 1,2-b Jnupunasun-0-ui -6-MeTHIMHPUANH-3-KapOOKCaMu T



85

16A: Otun 6-mermn-5-(4,4,5,5-terpamernn-1,3,2-nnokcaboponan-2-uia)HUKOTHHAT

R

JlerazupoBaHHBII pacTBOp 3T S-Opom-6-mermnHukoTuHata (600 wmr, 2,485 mmoub),

4444555

272 2 R e | 2

kamust (374 wmr, 3,81 mmonp) u aanykra PdCly(dppf)-CH2Cly (161 wr, 0,197 mmonb) B

5'-oktamermn-2,2'-6u(1,3,2-nuokcaboponana) (874 mr, 3,44 mmonb), anerara

nuokcane (10 mur) HarpeBanu 10 60°C nMpu UHTEHCHBHOM IEPEMEIINBAHUN B TEUCHHE HOUU.
PeaknoHHy10 cMeCh KOHLIEHTPUPOBAJIN HA LIEJIUTE, 3aTeM OUUINaIH (udi-xpoMaTorpadueit
¢ ucnonb3oBanueM 40 r xononku ISCO u smoupys 0-90% EtOAc B rekcanax. Uwucreie
(dpakuuy KOHLEHTPHPOBAIM C TMOJy4YeHHUEeM OJTHi O-merui-5-(4,4,5,5-rerpamerun-1,3,2-
nuokcaboposan-2-uwn)aukoturarta (490 wmr, 1,599 wmmonb, Bbixonm 65,0%) B BuUze
BOCKOOOpa3HOro Genoro TBepIoro BEelecTBa.

MS ESI m/z 291.8 (M+H)

16B: DOrtun S-(2-auneramuponmunaszol 1,2-b JnupunazuH-6-mi)-6-MeTHIHUKOTUHAT:
Cwmecp N-(6-xnopumunasof1,2-b]nupunasun-2-un)aueramuna (226 mr, 1,074 Mmonb), 3T
6-meTmin-5-(4,4,5,5-retpamerun-1,3,2-nuokcaboponan-2-win)Hukorunara (272 wmr, 0,934
mmoiib) U 1,1'-Ouc(ou-tper-Oytundochuno)peppouern nammanus auxiopuna (18,27 wr,
0,028 mmoib) B 1,4-nuokcane (6 mu1) nera3upoBaiu myteM 0apOoTupoBanusi Ny B TEUEHHE 5
muH. JJobasmsmun 2M K3PO4 (1,401 mi, 2,80 MMOJTB) B PEAKLIMOHHYIO CMECh TMEPEMELIH BN
B TeueHne 15 mun npu 100°C. Peakunonnyro cmech pasdasisiin stianeratoM (100 mn) u
MOCJIEIOBATEIbHO TPOMBIBAJIM HACBHIIEHHBIM BOJHBIM PACTBOPOM XJIOPUAA AMMOHHUS U
paccosmom. OpraHuveckre BelIeCTBAa CYIIMJIM Haj CyJibhaToM HATpusi, (QUIBTPOBAIH U
KOHLIEHTpUpOBaau. HeouuineHHbIi OCTaTOK HAHOCWUJIM HA KOJIOHKY C 24 T CHJIMKareias u
ounmanu ¢pasm-xpomarorpadueii, smoupys 0-10% MeOH B DCM ¢ nony4yeHuem >tui 5-(2-
aneramunonmuaasof 1,2-b Jnupunasun-6-mn)-6-metunaukoruHara (145 wmr, 0,419 wmmosb,
BbIXON 44,8%) B BUJIE KEJITO-KOPUIHEBOT'O TBEPIOTO BEINECTBA.

MS ESI m/z 339.8 (M+H)

16C: 5-(2-Aneramunonmunasof 1,2-b Jnupuaa3zuH-6-m)-0-MeTHITHUKOTHHOBASI
KUCJIOTa, TuTheBas coib. K pactBopy stun 5-(2-aneramunonmunasof 1,2-b|nupunazus-6-u)-

6-MetwHIKOoTHHATA (145 ™mr, 0,427 mMoib) B TeTparunpodypane (3 mit) 1o0aBiIsid pacTBOP
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MoHoruapara rugpokcuaa gutus (21,52 mr, 0,513 mmone) B Boze (1,5 mMit), 1 moMy4YeHHYTO
CMeCh NepEeMEeLINBaiu B Te4eHHe | 4 NMpu KOMHATHON TeMmmeparype. PeaklMOHHYIO cMech
KOHIIEHTPUPOBAIM 10 TBEPAOrO BEIIECTBA U TIOABEPTaH Aa3€0TPONHON MEPEeroHKe C
TOJIyOJIOM c MOJIy4eHUEM 5-(2-aneramunonmunaasol 1,2-b|nupuna3ua-6-min)-6-
METWJITHUKOTUHOBON KUCIOTHI (127 mr, 0,388 mmoub, Bexon 91%) B BUAE KENTOTO TBEPIAOTO
BemecTBa. [IpoayKT UCONb30BaIM Kak €CTh B MOCIEAYIOMUX XUMUYECKHX PEaKLIUsIX.

MS ESIm/z 311.8 (M+H)

16: Cwmecy 5-(2-aueramupoumunasoll,2-b|nupunazun-6-mi)-6-MeTHITHUKOTHHOBOM
kuciaotel (15 mr, 0,048 mmonb), BOP (32,0 mr, 0,072 mMonb), (2-(IUKIONPONHIMETOKCH )-
3,5-mudropdpenmn)meranamuna (10,27 mr, 0,048 mmonb) u ocHoBanus Xynura (0,042 wmu,
0,241 mmonb) B DMF (1,0 M) nepemernnBainy Ipyu KOMHATHOM TeMIiepaTtype B T€4eHue 6 .
Heounmennsiii npoaykT ounmmanu npenapatusHoii LC/MS ¢ ucnonb3oBaHuEM CIEAYIOIIUX
ycnouii: kosioHka: XBridge C18, 19 x 200 mwm, yacTuiel 5 MkM; noasukHas dasza A: 5:95
aneroHutpwiBoga ¢ 10 MM amerarom ammoHus, moxBmkHas ¢asa B:  95:5
aneroHuTpuwi:oga ¢ 10 MM anerarom ammoHusi, rpagueHt. 20-60% B B teuenune 20 MuH,
3areM 4-muHyTHOE yrepxwusanue npu 100% B; ckopocts mortoka: 20 mi/muH. @pakiuw,
copepiKalue >KeJaeMblii NPOAYKT, OOBEOUHSIM W CYIIWJIM IyTeM LEeHTPOOEKHOro
BeimapuBanus. Beimensnu  N-{[2-(uukionponuamerokcu)-3,5-audropdenn|mermmn }-5-{2-
aneramunonmuaasof 1,2-b Jnupunasun-6-ui }-6-meTunnupuauH-3-kapobokcamun (9,3 mr, 18 4
MKMOJTb, 38,3%).

MS ESI m/z 507.2 (M+H)

IH AMP (500 MI'u, DMSO-d6) 6 10.89 (s, 1H), 9.24 - 9.17 (m, 1H), 8.98 (s, 1H),
8.28 (d, J=11.9T'y, 2H), 8.04 (d, J=9.2 'y, 1H), 7.44 (d, J=9.2 'y, 1H), 7.18 - 7.07 (m, 1H),
6.90 (d, J=9.2 T'u, 1H), 4.53 (d, J=5.5 I'u, 2H), 3.80 (d, J=7.0 I'u, 2H), 2.57 (s, 3H), 2.07 (s,
3H), 1.17 (br. s., 1H), 0.49 (d, J=6.7 I', 2H), 0.22 (d, J=4.6 'y, 2H).

IIpumep 17: 5-{2-aneramunonmunaszol 1,2-b Jnupunazun-6-mn }-N-({2-[(1-

TUAPOKCUIIPOTIAH-2-1J1)OKCH | (P EHUI } METHIT )-2-METOKCU-O-METHIIITUPU I H-3 -KapOOKCaMH

17A: 2-(Oxceran-3-unokcu)oer3onutpmwit. K pacTBopy 2-TUApOKCHOEH30HUTpPUIIA

(300 wr, 2,52 mmounb), okcetaH-3-oma (224 wmr, 3,02 mmonb) u Tpudenundocduna (925 wmr,
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3,53 mmomnb) B THF (10 M) mpu 0°C nobasnsim aumsonponw asogukapookcunar (0,734 mu,
3,78 MMonb). PeakiMOHHYI0 CMeCh OCTaBJSUTM HArpeBaThCsl 1O KOMHATHOH TEMIEpaTypbl U
nepeMewnBain B TedeHue 10 ngueil. Jlerydue BemiecTBa yAasuIM 6 6aKYyyMe€ WU OCTATOK
nonseprann  xpomarorpapun Ha kaptpumke ISCO ¢ cmnukarenem 40 1, 3JOHPYS
rpanueHToM 0-50% EtOAc/Hex. UucTble ¢ppakuuy KOHLIEHTPUPOBAIH C TMOJYYEHHEM 2-
(okceraH-3-unokcu)oer3onurpmia (203 mr, 1,159 mmons, Beixon 46,0%) B BUOE SIHTAPHOTO
MacJja. Marepuai UCIOJIb30BaId KaK €CTh HA CIEAYIOLEH CTaquu.

'H AAMP (400 MTI'u, CDCl3) § 7.61 (dd, J=7.6, 1.7 T'y, 1H), 7.50 (td, J=8.0, 1.7 I'yy,
1H), 7.06 (td, J=7.6, 0.7 I'u, 1H), 6.52 (d, J=8.4 I', 1H), 5.30 (quin, J=5.7 I', 1H), 5.00 (dd,
J=75,6.7T1, 2H), 4.90 - 4.80 (m, 2H).

17B: 2-(2-(Amunomerun)penokcu)nponan-1-on. K cycnensun LAH (240 wmr, 6,32
mmouib) B a¢upe (15 mr) npu 0°C no kamasiM 100aBisN 2-(0KCeTaH-3-HII0KCH)O€H30HUTPUIT
(193 wr, 1,102 mmonb) B Buae pactBopa B 2 mi d¢upa B TedeHne 10 muH. PeakipioHHyO
CMECh OCTAaBJISUIM HATrpPeBaTbCsl AO KOMHATHOHM TeMIepaTypbl U MEepPEeMEIINBAIN B TEUEHHE
HOuH. PeakimoHHyr0 cMmech MOBTOPHO oxjaxkaanu a0 0°C m mobGasnsm Bomy (0,25 mu),
cobmroast 0cOOYI0 OCTOPOIKHOCTD, YTOOBI CBECTH K MHHUMYMY BblfeneHue raza. Jlo6asisiiu
NaOH (15%, 0,25 mu), a 3atem Boxy (0,75 mu). Cmech mepeMemmBaiyd B TedeHHe | 4.
HobGapnsiiun  Oe3BOAHBIN Cyjib(aT MarHuss W TepeMelInBaHHE MPONOJIKAIN BO BpeMs
HarpeBaHUsi CMECH 10 KOMHATHOM TemmepaTypbl B TeueHue 1 4. @uupTpauus Hu
KOHLIEHTpUPOBaHUe obecreunin nony4yenne 2-(2-(ammHomeTmn)peHokcu )nponas-1-oma (140
mr, 0,772 mmonb, Beixon 70,1%) B Bume opaHkeBoro macia. [IpOnyKT UCHOIB30BAIM Kak
€CTb Ha CJIeNYIOIIEeH CTaluU.

MS ESIm/z 182.1 (M+H)

'H AMP (400 MT'u, CDCl3) 8 7.23 (dd, J=7.7, 1.5 T, 1H), 7.15 (dd, J=7.4, 1.7 T'n,
1H), 6.98 (d, J=8.1 I'y, 1H), 6.90 (td, J=7.4, 1.0 'y, 1H), 4.46 (quind, J=6.4, 2.8 T'y, 1H),
413 (d, J=11.7 Ty, 1H), 3.69 - 3.56 (m, 3H), 1.41 (d, J=6.5 'y, 3H).

17C: metun 2-metokcu-6-metun-5-(4,4,5,5-rerpamerun-1,3,2-nuokcadboponaH-2-mi)-
HUKOTHHAT:

JlerasupoBaHHBIA PACTBOP METHI S5-OpoM-2-MeTOKCH-O-MeTHIHUKOTHHATa (650 Mr,

2,499 wmmonb), 4,44'4'555'

2 2 - | 2

5'-oktamermn-2,2'-6u(1,3,2-nuokcaboponana) (888 wmr, 3,50
MMOJIb), anierata kanus (380 wmr, 3,87 mmone) u agnykra PAClx(dppf)-CH2Clz (163 mr, 0,200
mmonib) B nuokcaHe (10 mur) HarpeBanmu no 60°C mpu MHTEHCHMBHOM TNEPEMEIIMBAHUH B
Te€4eHHEe HOYH. PEakIMOHHYIO CMeCh KOHLIEHTPHPOBAIN Ha LEIUTE, 3aT€M OYHUINAIH (HIIi1n-

xpomarorpadueli ¢ ucrnonpzoBanneMm cuctemsl [SCO, smonpys 0-90% EtOAc B rekcanax.
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UuncTele Ppakuuyu KOHIEHTPUPOBAIH C TOJIYYEHHEM METHI 2-MeTOKCU-O-MeTni-5-(4,4,5,5-
teTpameTu- 1,3,2-nuokcadboponan-2-un)HukoTrHata (599 mr, 1,911 mmons, Berxon 76%).

MS ESIm/z 308.3 (M+H)

17D: METHUJ 5-(2-aneramunonmunasol 1,2-b Jnupunazun-6-mi)-2-MeTOKCH-6-
meTmtHUKOTHHAT. CMech N-(6-xmopommunasol 1,2-b]nupunasun-2-mn)aneramuna (257 wr,
1,221 mMmonb), MeTwi1 2-MeToKCH-O-meTun-5-(4,4,5,5-terpamermn-1,3,2-nuokcaboposan-2-
wiHukotuHara (300 wmr, 0,977 wmmonb) u 1,1'-Ouc(mu-tper-Oytrndocduno)depporeH
namtagus quxiaopuaa (19,10 mr, 0,029 mmons) B 1,4-nmuokcane (6 M) AerasupoBajy MyTeM
OapborupoBanuss N B Teuenue 5 muH. JloGasmsuiu 2M K3PO4 (1,465 mut, 2,93 Mmonb) u
cMechb nepemewmnBaiu B TedeHue 15 wmuH npu  100°C.  PeakuMOHHYHO CMeCh
KOHLIEHTPUPOBAJIM HEMOCPEICTBEHHO Ha lenuTe. HeounineHHbli MpOAYKT OUUINAI (IIdIi-
xpomatorpadueit ¢ ucnospzoBanuem cucremnl ISCO, smoupys 0-10% MeOH B DCM.
IMonyuanu MeTHUI 5-(2-aneramunonmunaso[ 1,2-bnupunasun-6-mui)-2-MeToKCH-6-
MeTHJIHUKOTUHAT (242 wmr, 0,674 mMmomb, Bbeixon 69,0%) B BuAE KENTO-KOPUYHEBOTO
TBEPJIOTO BEIIECTBA.

MS ESIm/z 356.2 (M+H)

17E: 5-(2-aueramunonmunaasof 1,2-b mupuaa3sun-6-mi)-2-MeTOKCU-6-MeTHI-
HUKOTHHOBas kucioTta: K cmecu metun 5-(2-aneramunonmunasolf1,2-b nupunasuH-6-wm)-2-
METOKCH-O-MeTuiHUKOTHHAaTa (240 wmr, 0,675 wmmonb) B Tetparuapodypane (5 wi)
no0aBysIM pacTBOP MOHOrHAparta ruapokcuaa jutus (34,0 mr, 0,810 mmone) B Bozme (1,5
wi1). TlonydeHHy0 cMech MepeMeIlnBaid MPH KOMHATHOH TeMIIEpaType B TEUEHUE HOYH.
ChIpyr0 peakLIMOHHYIO CMeCh KOHLIEHTPUPOBAJIU 10 TBEPIOTO BEIIECTBA C MOJyYeHHeM S5-(2-
aneramunonmMuaasof 1,2-b JnupunasuH-6-mi)-2-MeTOKCH-0-MEeTUITHUKOTHHOBOM KHUCJIOTHI,
autueBor comu (222 mr, 0,618 mmonb, Beixon 91%) B BUAE JKEITO-KOPUYHEBOTO TBEPIOTO
BEILECTBA.

MS ESIm/z 341.8 (M+H)

17: Cmech 5-(2-aneramunonmunasof 1,2-b Jnupunasun-6-mi)-2-MeTOKCH-6-
METHJTHUKOTHHOBOW KHUCIOTHI, iutueBoi comu (15 mr, 0,044 mmons), BOP (29,2 wr, 0,066
MMOJIb), 2-(2-(amuHOMeTHIT)(peHOKCH)ponaH-1-ona (8,76 mr, 0,048 MMoONb) W OCHOBaHUS
Xynura (0,038 wmu, 0,220 mmonb) B DMF (1,0 M) mepememmBany NpU KOMHATHOH
TemnepaType B TedeHue 4 nHeidl. HeounmeHnHbIi mpoaykT ouninany npenapatusHoi LC/MS
C HMCIIOJIb30BAHUEM CIIEIYIOINX yCioBuid: konoHka: XBridge C18, 19 x 200 MM, 4acTuIsr 5
MKM; nonBrxkHas (pasza A: 5:95 aneronurpuin:Bona ¢ 10 MM aneraToM aMMOHUS, IOABH)KHAS

asa B: 95:5 aueronurpuiaBona ¢ 10 MM aneratomM aMMOHUSL, anuedt. 10-60% B B
iy 0y , TP
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tedeHne 20 MuH, 3aTeM 4-MHUHyTHOe ynaepxkusanue npu 100% B; ckopocts moroka: 20
wi/MuH. Ppakuuy, coneprKalue KelaeMblii MPOAYKT, OOBENUHSUIM M CYLIMIH IyTeM
HEeHTPOOEKHOTO BhIMapuBaHus. Beimemsn  5-{2-aneramunoumunaszol 1,2-bnupunasun-6-
wi §-N-({2-[(1-runpokcunponan-2-mui)OKCcH |peHH } METHIT )-2-METOKCH-O-ME THIITUPU U H-3 -
kapookcamun (9,8 mr, 19,4 mxmous, 44,1%).

MS ESI m/z 505.4 (M+H)

'H AAMP (500 MTI'u, DMSO-d6) & 10.89 (br. s., 1H), 8.75 - 8.55 (m, 1H), 8.35 - 8.18
(m, 2H), 8.00 (br. s., 1H), 7.40 (d, J=6.7 ', 1H), 7.28 - 7.12 (m, 2H), 7.01 (d, J=7.9 I'y, 1H),
6.92 - 6.83 (m, 1H), 4.47 (d, J=5.2 ', 3H), 4.04 (s, 3H), 3.72 (br. s., 2H), 3.67 (br. s., 1H),
3.55(d,J=14.0T, 1H), 2.53 (d, J=4.0 'y, 3H), 2.10 (br. s., 2H), 1.27 - 1.19 (m, 3H).

IIpumep  18: 5-{2-aneramunonmuasol 1,2-b Jnupunazuu-6-un }-N-{[2-¢pTop-5-

(TpudTopmerokcn )penun |meTu §-2-(TpupTOpMETHIT ) TUPUINH-3 -KapOOKCaMH

HN S ?
\

0 N\N/ | N N/\/©/00F3
_ H
N~ CF, F

18A: DOrtun S-(2-aueramunoumunaszo| 1,2-b Jnupunasus-6-un)-2-(Tpudropmeri)-
HUKOTHHAT: CMmech 3T S5-Opom-2-(Tpudropmerwn)uukorurara (300 mr, 1,007 mmob),
4444555

2 7 2 R | 2

5'-oktamermn-2,2'-6u(1,3,2-auokcaboponana) (383 mr, 1,510 mmoib), agnykra
1,1'-0uc(nudenmndocduno)bpeppouen namiaaus auxjaopuna - CHCly (82 mr, 0,101 mmounb)
u anerara kamusi (198 wmr, 2,013 mmosb) B nuokcane (8 M) JAerasupoBaid IMyTeM
OapOoTHpoBaHus a30Ta Yepe3 PeaKLUMOHHYI0 CMeCh B TeueHue | MUH. PeakIMOHHYI cMech
HarpeBanu 10 100°C B Teuenue 3 4. Ilocne oxjakaeHUss 10 KOMHATHOH TeMIEpaTyphbl
nobasysiin N-(6-xnopumuaasof 1,2-bnmupunazun-2-mn)aneramun (255 mr, 1,209 mmons) u
annykt 1,1'-6uc(nudenundocduno)deppouen namnanuii quxaopun - CH>Cly (41,1 mr, 0,050
mmonb). Tlocne perazauuu mytem 0apOOTHPOBaHMS a30Ta 4Yepe3 CMECh B TEUEHHE 5 MUH
osicTpo nobasnsmn 2M K3PO4 (Boxgubii pacteop) (1,512 mi, 3,02 MMOJIb) U PEAKLIMOHHYEO
cmech Harpesasin a0 100°C B Tewenme 1,5 u. Ilocnme oxyakaeHHss O KOMHATHOM
TEMITepaTypbl PEAKIMOHHYIO cMech pacnpenensin mexnay EtOAc (50 mun) u pacconom (30
wit). OpraHndeckuil CIOH Cymmian Haj Oe3BOOHBIM CyibdaroM Harpus. PuibTpauus U
KOHLICHTPUPOBaHHE OOECHeunIn TMOJNy4YeHHe TEMHOrO OCTaTKa, KOTOPBIA MOJBEprasiu
xpomartorpadun Ha kaprpumke ISCO ¢ cunmukarenem 24 r, smoupyst rpanueHtom 1-10%
MeOH/DCM. Yucteie ppakuuy KOHIEHTPUPOBAIH C MOJyY€HUEM TEMHO-3KEJITOr0 TBEPAOTO

BEIIECTBAa, KOTOpPOE pacThpaid ¢ 3PUPOM U CYWIWIH C TMOJy4eHuem otmn  5-(2-
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aneramuponmunaszo| 1,2-b lmupunasun-6-mn)-2-(tpudropmernn)aukorusara (367 mr, 0,933
MMOJIb, BEIXOX 93%) B BU/I€ JKENTOTO TBEPAOTO BELIECTBA.

MS ESIm/z 394.2 (M+H)

'H AAMP (500 MTI'u, DMSO-ds) § 11.02 (br. s., 1H), 9.52 (s, 1H), 8.88 (s, 1H), 8.38
(s, 1H), 8.18 (d, J=9.5 'y, 1H), 7.99 (d, J=9.5 'y, 1H), 4.41 (q, J=7.1 'y, 2H), 2.12 (s, 3H),
1.34 (t,J=7.1 T'y, 3H).

18B: 5-(2-Aueramunonmunasol 1,2-bnupuaasun-6-mn)-2-(TpudropMeTH)-
HUKOTHHOBAst KUCJIOTA, 1,5 nmutuesas coib: MoHoruapat ruapokcuaa gutas (58,5 mr, 1,392
MMOJIb) B BUE pacTBopa B Boxe (2 mur) mobasisuiu K 3T S-(2-aneramuponmunaso| 1,2-b]-
nUpUAa3uH-6-m)-2-(Tpudropmernn)HukoTHHaTy (365 mr, 0,928 mmons) B8 THF (8 mu) npu
KOMHATHOW TeMmIeparype W TOJY4YeHHYI0 CMeCh IepeMEIIMBaji TpPH KOMHATHOMN
TemnepaTtype B TeueHue 18 u. Jleryuue BelecTBa yAasud 6 6aKyymMe U OCTaTOK CYLIHJIHU C
MOJIyYEeHUEM 5-(2-aneramunonmunasol 1,2-b Jnupunasun-6-mn)-2-(Tpud TOpMeETHIT )-
HUKOTUHOBOW KMCIOTHL, 1,5 nutueBout comu (349 mr, 0,929 mmonsb, Beixoa 100%) B Buae
JKEJITOro TBEPAOTO BEeLeCTBa.

MS ESIm/z 366.1 (M+H)

18: Cwmecp 5-(2-aueramunonmunaso| 1,2-b nupunaszun-6-un)-2-(tpudropmerin)-
HUKOTUHOBOH  KHUCJOTBI, JjmtueBor comu (12 wmr, 0,033  wmmonb), (2-¢rop-5-
(Tpudropmerokcu)penmn)meranamuna (10,31 mr, 0,049 mmons) u EtsN (0,023 mn, 0,164
mMmoib) B DMF (0,25 mir) mepememnnBany nmpu KOMHATHOW TeMIlepaType B TeueHue 16 .
HeounmenHsplii npoaykT ouuinaiu npenaparusHoii LC/MS ¢ UCMONb30BaHUEM CIIENYFOINX
ycnoBuii: kojonka: XBridge C18, 19 x 200 mwm, yactuibl 5 MkM; nmoaBuxkHas paza A: 5:95
aneronuTpwiBoma ¢ 10 MM ameratom aMMoHuMs;, TonBWkHas ¢aza B: 955
aneroHuTpui.oga ¢ 10 MM aneratom ammonwust; rpaaueHT. 20-60% B B Teduenue 20 muH,
3areM 4-muHyTHOE yaepxuanue npu 100% B; ckopocte moroka: 20 mu/muH. Dpakiuy,
cofepKalie JKeNaeMbli MPOAYKT, OOBEAMHSIM M CYLUIWIA NyTeM LEeHTPOOEKHOTro
BbIMapuBaHus. Beigensnu 5-{2-aneramunonmunasof 1,2-b Jmupunaszun-6-um}-N-{[2-pTop-5-
(TpudropmeTokcu)perm |MeTun | -2-(TpupTOpMETII) TUPUANH-3-KapOokcamun (2,8 wmr, 5
MKMOJTb, 15,2%).

MS ESIm/z 557.1 (M+H)

IH AMP (500 MI'u, DMSO-d6) 6 10.99 (s, 1H), 9.45 (d, J=1.7 I'y, 1H), 9.40 (t, J=5.8
I'n, 1H), 8.66 (d, J=1.7 I'u, 1H), 8.38 (s, 1H), 8.19 (d, J=9.6 I'y, 1H), 7.99 (d, J=9.6 'y, 1H),
7.43 (d, J=5.5Tu, 1H), 7.38 (d, J=6.9 'y, 2H), 4.57 (d, J=5.8 'y, 2H), 2.12 (s, 3H).
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Hpumep 19: 5-{2-anerammpnoumunasol1,2-b|nupunazun-6-un}-2-MeTOKCHU-O-METHII-

N-{[2-(TpudTOopMeTOKCH)EHIIT |METHI | TUPUANH-3-KapOOKCaMHT

OCF;4

19: Cwmech 5-(2-anetamunonmunasof 1,2-b lnupunazun-6-mi)-2-MeTOKCH-6-
METWJIHUKOTHHOBON kuciotel (30 wmr, 0,088 wmmonb), (2-(Tpudropmerokcu)deHmn)-
meranamuna (16,80 mr, 0,088 mmons), BOP (58,3 mr, 0,132 Mmonb) U ocHOBaHMs XyHHUTa
(0,077 mmn, 0,439 mmons) B DMF (1,0 M) nepemenuBany B TeueHue 3 qHEH NP KOMHATHOMN
temrieparype. Peakimonnyro cmech pasbaBimsuin EtOAc (75 mu) u npombiBanu 10%-HbIM
pacTBOPOM XJIOpUaa NUTHA U paccosoM. OpraHudyeckue BeLeCTBa CYLIMIM Haja CyJbhaToM
HaTpus, (QUIBTPOBAIM M KOHLEHTPHPOBAIM. HeouuIneHHbI OCTaTOK HAHOCHIM Ha 4 T
kosoHky ISCO u ounmanu ¢su-xpomarorpadueii, smoupyst 0-100% EtOAc B rekcaHax ¢
MOJIyYeHHUEM 5-(2-aneramunonmunasof 1,2-bmupunasun-6-min)-2-merokcu-6-mermin-N-(2-
(TpudTopmerokcn)oensun)Hukoruaamuaa (29 wmr, 0,054 mmons, BeIXOR 61,6%) B BHIE
IPsI3HO-0EJIOro TBEPAOTrO BEIECTBA.

MS ESIm/z 515.0 (M+H)

1H AMP (400 MI'u, DMSO-d6) & 10.90 (s, 1H), 8.84 (t, J=6.1 I'u, 1H), 8.28 (s, 1H),
8.25 (s, 1H), 8.05 (d, J=9.3 I'y, 1H), 7.50 - 7.46 (m, 1H), 7.45 - 7.34 (m, 4H), 4.60 (d, J=6.1
I'n, 2H), 4.07 (s, 3H), 2.57 (s, 3H), 2.13 - 2.09 (m, 3H).

Hpumep 20:  S5-{2-anerammumoumunaaso[ 1,2-b|nupunasuH-6-mn}-2-metmn-N-{[2-

(mpomnaH-2-uaoKCcH ) €HIIT |METHI } TUPUINH-3-KapOOKCaMH T

20A: Ortun 5-(2-aneramupoumunasol 1,2-b|nupunazuH-6-mi)-2-MeTUTHUKOTHHAT:
Cwmecp (2-aneramupmoumunasol 1,2-bmupunazun-6-mn)doponosoit kucnorsl (758 wmr, 3,45
MMOJIb), 3THI S5-Opom-2-meTmnHukoruHata (765 wmr, 3,13 mmons) u 1,1'-Ouc(mu-tper-
oytundochuno)deppouen mamiaaus auxjaopuna (102 mr, 0,157 mmons) B 1,4-nuokcane (9
MJT) JerasupoBain myTem OapboTupoBanusi azota B TeueHue S5 muH. Jlodasmsum 2M K3PO4
(4,70 mn, 9,40 MmMonb) 1 cMech niepeMernnBaiy B Tedenne 15 mus npu 100°C. PeaknoHHy0

CMEChb KOHLEHTPUPOBAJIM HENOCPEACTBEHHO Ha wenute. Hcnone3dys kojmoHky ¢ 40 r
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cunmkarenss marepuan smouposann 0-10% MeOH B DCM ¢ nonyuenuem 3tui S5-(2-
aneramunonmMuaasof 1,2-b Jmupunasun-6-mn)-2-metmnankoruHara (852 wmr, 2,385 wmmoib,
BBIXOJ] 76%) B BUI€ )KENTOrO TBEPAOTO BEIIECTBA.

MS ESIm/z 340.1 (M+H)

20B: 5-(2-Aneramunonmunasof 1,2-b Jnupuaa3suH-6-m)-2-MeTHIHUKOTHHOBAS
KUCJIOTa, JJUuTHEBast coib. K cmecu atun 5-(2-aueramunoumunasol 1,2-bmupunasun- 6-wmn)-2-
MeTwHUKOTHHATA (852 mr, 2,51 mmonb) B Terparunpodypane (10 mr) gobasisuid pacTBoOp
MoHoruapara ruapokcuna jurus (126 mr, 3,01 mmonp) B Boxe (3 MII), U OJTYYEHHYIO CMECh
nepeMernBaId B TeueHne 4 W TMpU KOMHATHOW Temmnepartype. JloOaBmsuim pactBOp
MoHoruzapara rugpokcuzna sutus (20 mr) B Bome (1 MiI) M PEAKLIMOHHYIO CMeECh
nepeMeluBalIi B TeUeHHEe HOYU. PeakIMOHHYI0 CMeCh KOHLIEHTPHPOBAJIH C MOJNYYEHUEM S-
(2-aueramugonmuaasof 1,2-b mupunasuH-6-ui)-2-MeTUTHUKOTHHOBOM  KHUCJIOTBI, JIMTHEBOMH
comu (750 wmr, 2,168 mmoub, Bbixoa 86%) B BUE TBEPAOTO BEIIeCTBA OEKEBOTO IIBETA.

MS ESIm/z 311.9 (M+H)

20: Cwmecp 5-(2-anerammumoumunasoll,2-b]nupunasun-6-mi)-2-MeTHITHUKOTHHOBOU
KkucyoThl, JurreBod coau (10 mr, 0,032 mmonas), BOP (21,31 wmr, 0,048 mmonb), (2-
uzonponokcudenun)meranamuna (6,63 mr, 0,040 mmone) u ocHoBanusi Xynura (0,028 wmu,
0,161 mmonb) B DMF (1,0 Mi1) mepeMernBaiy nmpyu KOMHATHOM TeMIIepaType B Te4eHue 2 .
HeounineHHblii npoaykT ouuinaiu npenaparusHoii LC/MS ¢ UCMONb30BaHUEM CIIENYHOIINX
ycnoBuii: kojonka: XBridge C18, 19 x 200 mwm, yactuipl 5 MkM; nmoaBuxkHas (aza A: 5:95
aterouuTpwiBoma ¢ 10 MM ameratrom amMMoHuMs; TnonBwkHas ¢aza B: 955
aueroHuTpui.oga ¢ 10 MM aneratom ammonwust; rpaaueHT. 20-60% B B Teuenue 19 muH,
3areM S-muHyTHOe yaepxuanue npu 100% B; ckopocte moroka: 20 mu/muH. @pakiuy,
cofepKalie JKeNaeMbli MPOAYKT, OOBEAMHSIM M CYLIWIM NyTeM LEeHTPOOEKHOTro
BeIMapuBaHus. Beimemsum — 5-{2-aneramunoumunasol1,2-bnupunasun-6-mn}-2-metrn-N-
{ [2-(mponaH-2-MoKCH ) €HIIT |METHII } TUPUANH-3-KapOokcamua (4,3 wmr, 9,4 MKMOIb,
29,3%).

MS ESI m/z 459.3 (M+H)

IH AMP (500 MI'y, DMSO-d6) 6 1093 (br. s., 1H), 9.14 (br. s, 1H), 8.88 (br. s,
1H), 8.41 - 8.28 (m, 2H), 8.09 (d, J=9.2 I'y, 1H), 7.86 (d, J=9.2 I'y, 1H), 7.29 (d, J=7.0 I'y,
1H), 7.23 (t, J=7.5 T'u, 1H), 7.02 (d, J=8.2 I'y, 1H), 6.92 (t, J=7.0 I'u, 1H), 4.72 - 4.60 (m,
1H), 4.45 (d, J=5.2 'y, 2H), 2.61 (s, 3H), 2.11 (s, 3H), 1.43 - 1.19 (m, 6H).

Hpumep 21: N -{[2-(uukioneHTHIOKCH )peHMIT |MeTHI }-5-{2-a1ieTaMUIONMHIA30-

[1,2-b]nmupuna3znH-6-wu } mupuanH-3-KapOOKCaMug
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Iz

21A: numpunasuH-3,6-quon: B 4-ropnyro KpyriomoHHyr Koy obbemom 3 i,
3arpykeHnyro ¢ypan-2,5-aguonom (150 r, 1530 mmone) B Boge (2000 mir), mpu KOMHATHOM
TemnepaTtype nodasmsuiu ruzapasuHcynbdpar (219 r, 1683 mmons). PeakunonHyo cmech
HarpeBanu n0 100°C u Bblmep>kuBaiu B TeueHue 8 4. PeaklMOHHYIO CMeCh OXJAXKAalIU 10
KOMHATHOW TeMIlepaTypbl M TBEPAbIH MNPOAYKT BBIAENSUIM BaKkyyMHOH (uibTparuet,
npomMbiBasi BOaoN. TBepaoe BelecTBO CymmiIn B BbICOKOM Bakyyme mpu S0°C ¢ nmosydeHuem
nupuaasus-3,6-auona (126 r, 74%) B Buae rpsi3HO-0€510ro TBEPAOro BEIIECTRA.

MS ESI (m/z) 113.06 (M+H)

21B: 3,6-nuxnoprnupuaasuH. B kpyrnononnyro kondy odsemoMm 2 ;1 B atmocdepe
a30Ta, 3arpykeHHyr nupuaasus-3,6-guonom (125 r, 1115 mmons), nobasnsiu POCI3 (520
M, 5576 MMoub) Ipu KOMHATHOI TemniepaTtype. Peakunonnyro cmecy Harpesaiu rpu 80°C B
Te4YeHHe HOUU. PeaklIMOHHYI0 CMeCh KOHLEHTPUPOBAIN B BBICOKOM BakyyMe mpu 55-60°C c
NOJIy4eHHEM TYCTOH Macchl, kotopyro pasbasisimn EtOAc (1 ). Conmepskumoe MensieHHO
racyid, BbUIMBAs B OXJIAKACHHBIN JIBJOM HACBILICHHBIH pacTBOp OukapOOHATa HATpUs, A0
pH ~8. Cnou pasmensiii U BOAHBIA cloil skctparupoBamun EtOAc (2 x 500 ).
OObenHEHHBIE OPTaHUYECKUE CJION MpoMbiBaiu Boaow (1 1), paccosom (1 ), cymmam Hax
cyabdarom Hatpusi, GUIBTPOBAIM M KOHLIEHTPUPOBAIU MON BakyymoM. Ilocne cymku mon
BakyymMoM mipu S0°C Beigensumm 3,6-nuxnopnupunasut (151 r, 85%).

MS ESI (m/z) 150.2 (M+H)

21C: 6-xjopnupHuIa3uH-3-aMUH. B peakTop-aBTOKJIaB 00bEMOM 2 1 3arpy:kainu 3,6-
nuxaoprpunasul (75 r, 503 Mmounb) u BogHbI pacTBop ammuaka (1,25 ). PeakiimoHHyro
cMmech Harpesanu mpu 100°C B TeueHne HOUM. PeakIMOHHYIO CMECh CIIMBAJIA U3 PEAKTOpa H
pazbasmsuiu Bopoi (1 1) Teepaoe BemecTBO BbIIEIsUH (PUIIBTPOBAHUEM, MTPOMBIBAsi BOIOH
(500 mu). 6-XnoprnmpunasuH-3-amMuH (44 T, 67%) BbIOENAIN B BUAE KOPHYHEBOTO TBEPAOTO
BEILECTBA.

MS ESI (m/z) 130.0 (M+H)

21D:  N-(6-xnmopnupuaazus-3-mi)-4-metuioOensoncyibponamun. B 4-ropiayro
KPYTJIOJOHHYIO KOJIOYy 00BEMOM 2 11 3arpyskanu 6-xyopnupuaasus-3-amuH (90 r, 695 mmorb)

B iupuanHe (700 MiT) mpu KOMHATHON Temriepatype. J1o0aBIisin p-ToyosCy b OHUIXJIOPHL



94

(146 r, 764 mmonp) 4 maprusimu. Ilocne 3aBepuieHHst HOOaBIEHHUsS] PEAKIMOHHYIO CMECh
HarpeBasin npu 85°C B TedueHHe HOYU. PEaKIIMOHHYIO CMECh OXJaXKIaJIu IO KOMHATHOU
TEMIEPaTyPbl U KOHIEHTPUPOBAIU 6 6akyyme. ChIpOi OCTaTOK pa30aBIIsId STHIIALIETATOM H
BeutuBanu B JensHyro 1IN HCl (1 1) mpu mocrosHHOM nepemenrnBaHud. BomHslil croit
sKkcTparupoBasiu stwinaneratoM (2 X 1 ). OObequHEHHBIE OPraHUYECKUE CJION MPOMBIBAIU
Bonoit (1 ;) m paccomom (1 ), cymmnm Haxg cCyiabpaTroM HATpus, (QUIBTPOBAIH H
KOHLeHTpUupoBainu 6 eaxyyme. CpIpoil ocTaTok cycneHguposanu B cMmecu 10% EtOAc B
MTBE (500 mn) u nepemerinBanu B TeueHne 10 MmuH. TBepable BelecTBa BBIACISIN yTEM
buapTpOBaHUS, MPOMBIBasI MTBE. Brinensnu N-(6-xnoprupuna3uH-3-mi)-4-
metundensoncyinbponamun (89 r, 38%) B Bune OIeqHO-KOPUIHEBOTO TBEPIOTO BELIECTBA.

MS ESI (m/z) 284.1 (M+H)

21E: (Z)-2-(3-xnop-6-(To3mnumuno)nupunasus-1(6H)-mn)aneramun: B 4-ropayro
KPYTJIONOHHYIO KOOy oObemom 2 ;1 3arpyxamud  N-(6-xjioprnupugasvuH-3-mi)-4-
metundensoncyiabponamun (89 r, 314 mmons) B DMF (400 mn). JJobasmsiiu DIPEA (54,8
mi, 314 MMOJIb) U CMeCh mepeMelnBai B TeueHne 10 MUH Mpu KOMHATHOH TemIepaType.
Hobassamu #onmaneramun (72,5 r, 392 MMONIb) M PEaKLHMOHHYK CMECh MEPEMEIINBAIN B
Te4eHue 3 4 Ipu KOMHATHOM Temneparype. PeakIMoHHYI0 cMeCh racUiIi, MEJIEHHO BbUIMBasI
B JensHyro Boay (1 ;1) u mepememnBanu B TedeHue 15 muH. TBepaoe BEINECTBO BBIIEISUIN
BaKyyMHOU (uibTparueit, npombiBast Bogoit (1 n1) u MTBE (500 wmn). (Z)-2-(3-Xnop-6-
(trosunumuHo)mupuaasun-1(6H)-un)aneramun (104 r, 85%) Bblmensuiu B BuAe OJeIHO-
KOPUYHEBOTO TBEPJIOTO BEIIECTBA.

MS ESI (m/z) 339.0 (M-H)

21F: N-(6-xnopumupasol1,2-b|mupunazun-2-un)-2,2,2-rpudpropauneramun. B 4-
TOPJYIO KPYTJIOAOHHYIO KOJIOY 00beMoM 2 J1, 3arpykeHHYIO (Z)-2-(3)-xJ10p-6-(TO3MINMHIHO)-
nupuaazus- 1 (6H)-unm)aneramunom (100 r, 293 wmmonb) B npuxyopmerane (1000 m),
nobasnsuin  TpUPTOPYKCyCHbIA  anruapun (207 wmi, 1467 MMoib) Npu  KOMHATHOH
Temnepatype B TedeHue 10 MuH. PeaknMOHHYIO CMeCh NEepeMellnBald IPU KOMHATHON
TeMIepaType B TEUEHHE 2 4 M KOHLEHTPUPOBANIM 6 6akyyme. HeodulneHHBI OCTaTOK
CyCneHaupoBaiu B aAuxjopmeraHe (1 1) W KOHUEHTpUpOBAIU 6 6akyyme (2 pasa).
Heounmennsiii npoaykt pasbdasnsimm Bogou (500 mur) u obpabareiBanu 10%-HbIM BOAHBIM
pactBopom Oukapbonara Hatpust 1o pH ~8. ITocne nepemermnmmBanusi B TedeHne 30 MUH
TBEPJOE BELIECTBO BBIAEISUIN NMyTeM (QIIIBTPOBaHMS U MpoMbiBain Bomon (200 mu). ITocne
CYLIKH TIOA BaKyyMOM B TedeHHe HouM nosydain N-(6-xmopumupaasoll,2-blnupunazun-2-

wn)-2,2,2-tpudropaneramun (74 r, 95%) B BUae KOPHUHEBOIO TBEPAOTO BEIECTBA.
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MS ESI (m/z) 265.1 (M+H)

21G: 6-xnopumnnaszol 1,2-b Jnupunaszus-2-amuH: B 4-X ropiyo KpyrJionoHHYIO KOJIOY
o0BeMOM 2 1 3arpyxanu N-(6-xnopumunaso[ 1,2-bnupunasun-2-nn)-2,2,2-
tpudropaneramun (74 r, 280 mmonp) B Meranone (350 mu). obasmsiiu Bomy (350 mu),
3areM kapOonar kanus (38,7 r, 280 MMOINb) M peakIMOHHYIO cMech HarpeBaiu npu 85°C B
TedeHre HouM. Peak1iMOHHYyI0 cMech oxyaxaanu 1o 0°C u nepemelinBaiu B TedeHUe 15 MUH.
Teepablii NPOAYKT BBINEISUIM BaKyyMHOH (QuubpTparuei, npombiBast Bomoit (100 mu).
Boeipensiin 6-xnopumunaso| 1,2-b Jnupunazun-2-amus (20,2 1, 42%) B BHIE KOPUYHEBOTO
TBEPJOTO BELIECTBA. J{OMONIHUTENBHOE KOJIUYECTBO MPOAYKTA BBIAENSIN U3 (PUIBTpPATa MOCTe
YaCTUYHOIO KOHIeHTpupoBanus (15 r).

MS ESI (m/z) 169.2 (M+H)

21H: N-(6-xnopumunaso[ 1,2-bnupunasun-2-ui)aneramMmua; B kpyrionoHHyo Kooy,
3arpy’keHHyr 6-xnopumunasol 1,2-b]nupunasus-2-amuaom (35 r, 208 mmons) B DMA (420
M), 1o0aBysuM Mo KarusaMm auerunxiaopun (16,24 mi, 228 mmosb) B Tedenue 10 MuH nipu
KOMHAaTHOH TemmepaType. PeakIMOHHYI0 CMechb ME€peMelIMBaId IpPU KOMHATHOM
TeMmmepaType B TedeHue 2 4 u HabJroAaaoch 00pa3soBaHUE T'yCTOW KOPHUYHEBOW CYCHEH3UH.
PeaxiinoHHy0 cMech BbUTUBAIH B JieAsHyto Boay (1 1) u nepemernnBanu B TedeHune 10 MuH.
TBepablii NPOAYKT BBIAEISUIA BAaKYyMHOW (PUIIbTpALIUEii, TPOMBIBAsI BOJOMH, C MOTyueHueM N-
(6-xnopamupaaso[ 1,2-b]nupunasun-2-nn)aneramuna (36,1 r, 82%) B BHOE KOPUYHEBOTO
TBEPIOTO BellecTBa. PeakMOHHYI0 MacCy racwiu JieAastHod Boaod (1 1) u mepemernnBaiy B
TeueHue 10 MUHYT.

MS ESI (m/z) 211.2 (M+H)

211I: N-(6-(4,4,5,5-terpamerui-1,3,2-nuokcadoposan-2-un)umunasof 1,2-b]-
nupuaasuH-2-wi)aueramua: B kpyriononHyro kojdy B atmochepe azora modapmsian N-(6-
xjopumunasol 1,2-b|nupunasun-2-mn)aneramun (20 r, 95 mmonb) B auokcane (350 wu).
HobGassiu 4,4,4',4'.5,5,5',5'-okramerun-2,2'-6u(1,3,2-muokcaboponan) (36,2 r, 142 Mmonb),
anerat kamusa (28,0 1, 285 wmmonb), kommuieke 1,1'-Omc(audennndocduno)depponen-
naanusi(ll) nuxnopuna ¢ auxjopmeranom (4,65 1, 5,70 mmons) u dppf (2,106 r, 3,80
MMOJIb) TP TOCTOSIHHOM OapOoTtmpoBannu asota. llocne 3aBeprueHusi noOaBJIeHUS
COZIEP’KUMOE MepeMernnBaiu u 0apOoThpoBaniu a30ToM B TedeHue 10 MuH. PeaknuoHHYIO
cmech HarpeBanu npu 100°C B TedyeHue Houu. PeakMOHHYHO CMeCh OXJaXJajlu [0
KOMHATHOU TeMITepaTypbl U (PHIIbTPOBAIIN Yepe3 CIIOW IeNuTa, mpoMbiBasi MeTaHoioM (500
wi). @unbrpar pazbasmsun stminaneratoM (500 mim) um obpabateiBamm yriaem (3 1)

Cycnensuro Harpesamu 10 S0°C B Teuenne 10 MUH mpu nepeMeInBaHUU U (QHIIBTPOBAIN
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gyepe3 CJIOW LeiauTa. DTO TMOBTOPSUIM ABAKABL, M PACTBOP KOHLEHTPUPOBAIH 6 GAKYYME.
Cripoii octatok cycnienaupoBanu B cmecu 1:1 EtOAc:DCM (300 min) u mepememiuBaiu B
TedeHue 15 muH. TBepaoe BemecTBO BBIACISUIN (PUIBTPOBAHUEM, MPOMBIBAS STHIIALIETATOM
(200 ™) ¢ monyyernumem N-(6-(4,4,5,5-terpamerui-1,3,2-nquokcadboponan-2-ui)AMHIA30-
[1,2-b]mupunasun-2-un)aneraMmuaa B BUIE TBEPIOTO BEIIECTBA KPEMOBOIO I[BETA.

21J. Dtun 5-(2-aneramunonmunasof 1,2-b jnupuna3suH-6-min)HUKOTHHAT: B 3akpbITOl
npobupke obvemMom 40 M B CBIPYKO pPEAKIHMOHHYIO CMeCh, coaepxamyr (2-
aneramuonmunaszol 1,2-bmupunazus-6-un)ooponosyro  kucnory (598 wmr, 2,718 mmolb),
nobasynsmun  3Tun - S-OpomuukotruHar (414 wmr, 1,800 mwmons) u  1,1'-Ouc(mu-tper-
oyrundocpuno)peppouen mnamramuii  guxmopun (35,2 wmr, 0,054 wmmomp). Cwmech
nerasupoBaiu nytem dapooruposanusi Ny B Teuerne S muH. J{obasmsu 2M K3POs (2,70 m,
5,40 MMOJIb) U peaKLIMOHHYIO cMech nepeMernnBanu B TeueHne 10 mun npu 100°C. ITocne
OXJIKIAEHUS] 10 KOMHATHOM TEMIIEPaTypbl PEAKLHOHHYI0 CMECh pa30aBIsUIN 3THUIIALIETATOM
(150 mur). Opranuyeckre BeIIeCTBa MPOMBIBAIN HACHIIEHHBIM BOAHBIM PacCTBOPOM XJIOPHIA
aMMOHHUSI U PAaccoiioM, CYWIMIM Haa Oe3BOOHBIM CyabhaToM HaTpusi, (QUIbTpOBAIN U
KOHLEHTPUPOBAIU 6 6akyyme. HeOuuIneHHbII OCTaTOK HAHOCHIM Ha KOJOHKY ¢ 40 r
cuukarenss u ouumann ¢isu-xpomarorpadueii, smoupys 0-10% MeOH B DCM ¢
nojiyueHueM ST S-(2-aneramunonmunaso| 1,2-bnupunasus-6-un)uukornnata (275 wr,
0,803 mmogb, Beixon 44,6%).

MS ESIm/z 325.8 (M+H)

21K: 5-(2-Aueramunonmunasof 1,2-b Jmupuna3uH-0-ua)HUKOTHHOBAsT  KHCIIOTA,
outueBas conb. K pactBopy oTHN  S-(2-aneramupommunasol 1,2-bmupunazun-6-wmn)-
HukotuHara (275 wmr, 0,845 mmonb) B Terparunpodypane (6 M) moOaBisi PacTBOP
MoHoruapara ruapokcuna jautus (42,6 mr, 1,014 mmons) B Bozme (1,5 MiI), U MONYYEHHYIO
CMeCh NEepPEeMELINBAIN B TeYeHHe | 4 Npu KOMHATHOH Temneparype. PeakliMOHHYIO cMech
KOHIEHTPUPOBAJIM ¢  moNydyeHuem  5-(2-aneramumonmunasolf 1,2-b |mupuna3suH-6-m)-
HUKOTHHOBOH KHUCJIOTBI, IUTHEBOU conu (242 wmr, 0,733 mmonb, Beixon 87%) B BUIE JKEITO-
KOPUYHEBOTO TBEPAOro BemmecTBa. [IPOAYKT HCIONB30BAIM KAaK €CThb B MOCIEAYIOLINX
XUMHYECKUX PEAKLIUSX.

MS ESIm/z 298.5 (M+H)

21. Cmechb 5-(2-aneramumonmunasof 1,2-b Jnupuma3suH-6-1n)HUKOTHHOBOH KHUCJIOTHI,
nautuesolt conu (12 mr, 0,040 mmons), BOP (26,8 mr, 0,061 mmoib), (2-(IUKJIOTEHTUIIOKCH )-
¢denmn)meranamuna (9,65 mr, 0,050 mmone) u ocHoBanust Xynwura (0,035 mi, 0,202 MmmoIb) B

DMF (1,0 miu) nepememnBanu npu KOMHATHOW TemmepaTrype. ChIpod MPOAYKT OUYMIIAIIH
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npemnaparuBHoii LC/MS ¢ ucnonb3oBaHueM CleAyOIMuX ycioBuid: kojonka: XBridge C18,
19 x 200 mm, vactunsl 5 MkM; nonBmkHas (asa A: 5:95 auneronutpmnBoma ¢ 10 MM
alieTaToM aMMOHWS, mnonBwxkHas ¢aza B: 95:5 aneronurpmnBoma ¢ 10 MM anerarom
ammoHust;, rpaauent. 20-60% B B Teuenue 19 muH, 3aTeM 5-MUHYTHOE yAep:KUBaHHUE IMpPU
100% B; ckxopocte motoka: 20 mur/mMuH. @paknuu, COAepiKalLIfe >KeJaeMblii MPOIYKT,
OOBEIUHAIN W CYLUIMIH IyT€M LEeHTPOOEKHOro BhIMapuBaHus. lIpoxykT 3areM oummanu
npenaparuBHoii LC/MS ¢ ucnonb3oBaHueM CleAyromux yciouil: kojonka: XBridge C18,
19 x 200 mM, wactuubl 5 MKM, moaBrkHas (asza A: 5:95 aneronutpmiiBoma ¢ 10 MM
alieTaToM aMMOHWS, mnonBwxkHas (aza B: 95:5 aneronurpmnBoma ¢ 10 MM auerarom
ammoHust;, rpaauent. 30-55% B B Teuenue 25 muH, 3aTeM 2-MUHYTHOE yAEp:KUBaHHUE MPU

55% B;

2

ckopocTh motoka: 20 mu/mMuH. Ppakuuy, cofepiKallue KelaeMblil MpPOAYKT,
OOBEAMHSNIM W CYWMWIM  IyTeM LeHTPoOexHOro BwimapuBaHus. Beimemsmum N-{[2-
(umknonenTriokeH )penmn |merin § -5-{ 2-aneramunonmuniaso| 1,2-b [nupunasus-6-un } -
nupuanH-3-kapookcamun (0,7 mr, 1,5 Mxmons, 3,7%).

MS ESIm/z 471.3 (M+H)

IH AMP (500 MI'uy, DMSO-d6) 6 9.37 (s, 1H), 9.15 (s, 2H), 8.85 (s, 1H), 8.36 (s,
1H), 8.16 (d, J=9.5 'y, 1H), 7.92 (d, J=9.3 I'y, 1H), 7.30 - 7.17 (m, 2H), 6.99 (d, J=8.1 I'L,
1H), 6.89 (t, J=7.4 ', 1H), 4.89 (br. s, 1H), 4.49 (d, J=5.4 'y, 2H), 2.12 (s, 3H), 1.94 - 1.83
(m, 2H), 1.82 - 1.63 (m, 5H), 1.58 (br. s., 2H).

pumep 22: N-{[2-(uMKIOTIPONTUIMETOKCH )(peHMIT | MeTHI } -5-{ 2-

aneramunonmMuaasof 1,2-b Jnupunasun-6-ui §-2-Me TOKCUITUPUINH-3 -KapOOKCaMu T

N 'Y 0] O/W
HN—Q\/N\ _
0= N | RN H

22A: Mertun 5-(2-aneramunoumunasof 1,2-b Jnupunasus-6-mi)-2-MeTOKCHHUKOTHHAT:
K HeouuineHHOW peakUHMOHHOW CMmecH, coaepxkamei (2-aneramumonmunasofl,2-
b]mupunaszuH-6-m)-60poHOBYIO KHCIOTY (516 Mmr, 2,374 MMoub), 100aBIsLM METHIT S-Opom-
2-meTokcuHUKOTUHAT (525 mr, 2,134 mmons) u 1,1'-Ouc(nu-tper-Oytundocduno)depponex
nataguii quxaopun (69,5 wmr, 0,107 MMONb) M MOJNYYEHHYIO CMECh NETa3HpOBAIH IyTEM
OapboTupoBanust a3otra B TeueHue 5 muH. Jlobasmsim 2M K3PO4 (3,20 mn, 6,40 MMonb) u
cmechb nepemewmnBaiu B TedeHue 15 wmuH npu  100°C.  PeakuMOHHYKO CMecCh
KOHIIGHTPUPOBAJIM  HEMOCPEACTBEHHO Ha  uenute. llpomykr  oummanu  ¢umi-

xpomarorpadueii, HCTIONb3Ys KOJIOHKY ¢ 24 r cunukarens, smoupyst 0-10% MeOH B DCM ¢
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NoJIy4eHneM MeTm S-(2-aueramunonMuaaso| 1,2-b|nupunasnH-6-ni)-2-MeTOKCHHIKOTHHATA
(605 mr, 1,684 mMmonb, BbIX0A 79%) B BUIE JKEITO-KOPUIHEBOTO TBEPAOTO BEIIECTBA.

MS ESIm/z 342.1 (M+H)

22B: 5-(2-Aueramunonmunaso| 1,2-bnmupuna3suH-6-ni)-2-MeTOKCHHUKOTHHOBAS
KUCJIOTa, JuTHeBast coiib. K cmecn metun 5-(2-aneramunonmunasof 1,2-b jmupuna3sus-6-m)-
2-merokcuHukotuHara (605 wmr, 1,772 mmonb) B Terparuapodypane (10 mur) nobasisuu
pactBop MoHoruzapara rugpokcupa jutus (89 wmr, 2,127 mmons) B Bozme (1,5 mi), u
NOJIy4eHHYI0 CMECh IepeMelINBAI B TEYEHWE HOUYM IPH KOMHATHOH TeMmeparype.
PeakunoHHy0 CMeChb KOHLIEHTPUPOBAJIM C TMonydeHHeM S-(2-aneramuponmuaasoll,2-bl-
MUPUIA3UH-0-1T)-2-METOKCUHUKOTHHOBOHN KUCJIOTBI, JINTUEBOU comu (555 mr, 1,696 MMoib,
BBIXOJ] 96%) B BU/I€ TBEPAOrO BelecTBa OexeBoro 1sera. [IponykT nenoap30Baiu Kak €CTh B
MOCJIEAYIOUINX XUMUYECKUX PEaKIUsX.

MS ESIm/z 328.1 (M+H)

22: Cmech 5-(2-auneramunonmunasol 1,2-b Jnupunasun-6-ui)-2-MeTOKCHHUKOTHHOBOM
kucyiothl, jurreBod coau (11 wmr, 0,034 mmonas), BOP (22,30 wmr, 0,050 mmons), (2-
(umkyonponuiMeTokcu))permnn)meranamuna (7,45 mr, 0,042 MMoib) U OCHOBaHUsI XyHHTra
(0,029 ™, 0,168 mmonbs) B DMF (1,0 mu1) mepememuBaiv mpu KOMHATHOM TeMIiepaType B
tTedyeHue 3 4. HeounieHHbI npoaykT ouninanu npenapatusHor LC/MS ¢ ucnonb3oBaHuem
cnenyomux ycnoBuil: kononka: XBridge C18, 19 x 200 MM, 4acTHIIBI 5 MKM; TOIBUMKHASI
dasza A: 5:95 aueronutpun:Boma ¢ 10-MM areratom ammoHusi; noaBrkHas ¢aza B: 95:5
aueroHuTpui.oga ¢ 10-mM aueratrom ammonwusi; rpaaguent:. 30-70% B B Teuenne 20 muH,
3areM 4-muHyTHOE yaepxuanue npu 100% B; ckopocte moroka: 20 mu/muH. @pakiuy,
cCoZepKalie JKeNaeMbli MPOAYKT, OOBEAMHSIM M CYLUIWIA TyTeM LEeHTPOOEKHOTro
BBIIIAPHUBAHUS. Brigensanu N-{[2-(uukI0npOnuIMETOKCH )(pEeHII |MeTHII } -5-{ 2-
aneramunonmMuaasof 1,2-b Jnupunasun-6-ui }-2-MeTOKCUMUPUANH-3-kapookcamun (4,3 wr,
8,8 MkMoITB, 26 %).

MS ESIm/z 487.3 (M+H)

IH AMP (500 MI'y, DMSO-d6) & 10.93 (s, 1H), 8.96 (s, 1H), 8.74 (br. s., 2H), 8.30
(s, 1H), 8.05 (d, J=9.3 I'y, 1H), 7.82 (d, J=9.5 'y, 1H), 7.28 - 7.17 (m, 2H), 6.97 (d, J=8.2 I'wy,
1H), 6.91 (t, J=7.4 I'u, 1H), 4.52 (d, J=5.8 'y, 2H), 4.06 (s, 3H), 3.90 (d, J=6.8 'y, 2H), 2.10
(s, 3H), 1.27 (br. s., 1H), 0.57 (d, J=7.3 I'y, 2H), 0.36 (d, J=4.5 'y, 2H).

Hpumep 23: N-[3-(4-xnopdennn)-3-ruapokcunponui]-5-{2-aneraMuIonMIIa30-

[1,2-b]nmupuna3znH-6-mi }-2-MeTOKCUITUPUANH-3 -KapOOKCaMu
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23A: Merun 5-(2-aneramunoumunasof 1,2-b Jnupunazun-6-mi)-2-MeTOKCHHUKOTHHAT:
B cocyn, zarpyxennsiii N-(6-(4,4,5,5-terpamerti-1,3,2-quokcadoponan-2-un)umunasol 1,2-

b]lmupunasun-2-um)aneramugom (0,5 T 1,655  wmmomb), wmerun  S5-Opom-2-

merokcuHukotuHatoMm (0,370 r, 1,504 mmons) u amaykrom PdCI2(dppf)-CH2Clz (0,123 T,
0,150 mmonb) B nuokcane (7,52 mit), ¥ era3upoBaHHbINA MMyTe€M MPOAYBKH a30TOM B T€UEHUE
5 muH, nobasnsann 2M pacTBop TpexocHOBHOro ¢ocdara xamus (2,257 mi, 4,51 mMmons).
Cocyn 3akppiBalii M peakMOHHYIO cMech HarpeBaiu a0 90°C B teuenue 1 4. JloOapmsiim
BOJY U JKEJITOE TBEPAOE BELIECTBO BBIAEJISIM BAaKyyMHOH (pUIbTpaLue, TpOMbIBasi BOJOM.
Boimensin - metun  S-(2-aneramuponmuaasol 1,2-bnmupunaznH-6-mi)-2-MeTOKCHHUKOTHHAT
(0,3088 r, 0,905 mmoub, Bbixoa 60,1%) B BHIE JKEJITOTO TBEPAOTO BEIIECTBA.

MS ESIm/z 342.1 (M+H)

23B: 5-(2-Aueramunonmunasof 1,2-b [mupuna3zuH-6-ui)-2-MeTOKCHHUKOTHHOBAS
kuciota, HCl: B kpyrinogoHHyro KosOy, 3arpykeHHyr0 MeTHl S-(2-aueramunonMuaasofl,2-
b]mupunaszuH-6-mn)-2-merokcunukoruHatoM (0,3088 r, 0,905 mmosb) B Metanone (4,52 mi),
nobasmsiin 1IN ruppokcun Hatpus (1,809 mun, 1,809 wmmonb). PeakimoHHyK cMmech
nepeMeluBaId P KOMHATHOH TeMmepaType B TedeHue HO4YH. W30BITOK pacTBOpUTENs
ynamsun 6 eakyyme. OcraBmyrocs cycnensuro nopkucisuin IN HCl (~pH 3). Tsepmoe
BEINECTBO BBIACISUIM BaKyyMHOH (HIbTpalyieil, TeM He MeHee OOoJblnasi 4acTb TBEPAOIO
BEIEeCTBA OCTaBajach B Kkonbe. TBepmoe BewmiecTBO OTMbIBaNM BOAou. [laptum TBepmoro
BEIECTBA OOBEOMHSUIM W CYLUIMJIM TOJ BakKyyMOM. TBepaoe BEeIEeCTBO pPacTHpPAIU C
nuxjopmeranoM (3 pasa). Beimenamu S-(2-aneramuponmmunaszol 1,2-b Jnupunaszus-6-mm)-2-
MeTOKCHHUKOTHHOBYI kucioty, HCl (0,1553 r, 0,427 mmonb, Bbixon 47,2%) B BuUIE
JKEJITOrO TBEPAOTO BEIECTBA.

MS ESIm/z 328.0 (M+H)

23. C wucnons3oBanueM Bohdan Miniblock XT 5-(2-aneramumonmunasofl,2-b]-
MUPUAA3HH-0-1IT)-2-METOKCHHUKOTHHOBOW KHCJIOTBI ruapoxiopun (8,6 mr, 0,024 mmonb)
pacteopsim B DMF (300 mkn). ob6asmsiun PyBOP (14,76 wmr, 0,028 MMounb), OCHOBaHHE
Xynwura (20,65 mxi, 0,118 mmonb) u 3-amuno-1-(4-xnopdenun)nponan-1-ox (8,78 mr, 0,047
MMOJIb), U PEAKLIHOHHYIO CMECh NMEepPEMEIINBAIN NMPU KOMHATHOW TEMIepaTrype B TEUECHHE

Houn. HeoummeHnHslii nponykr oummanu npenapatuBHod LC/MS ¢ wucnonp3oBaHHEM
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cnenyromux ycnosuil: konmonka: XBridge C18, 19 x 200 MM, 4acTHIBI 5 MKM; TOIABUXKHASI
dasza A: 5:95 aneronutpun:Bona ¢ 10 MM ameratom aMMoOHWsI, moaBmkHas (aza B: 95:5
aneroHuTpui.oga ¢ 10 MM anerarom ammonusi; rpaguest. 20-100% B B Teuenne 20 muH,
3areM 2-mMuHyTHOe yaepxwuBanue npu 100% B; ckxopocte moroka: 20 miu/muH. @pakiuy,
coZepKallie JKeNaeMbli MPOAYKT, OOBEAMHANM M CYLIWIM NyTeM LEeHTPOOEKHOTro
BBIIAPUBAHUS. Bripensanu N-[3-(4-xn0pdennn)-3-rugpokcunponui|-5-{2-
aneramunonmuaasof 1,2-b Jmupunasun-6-ui j-2-meTokcunupuans-3-kapookcamun (5,9  wr,
11,9 momnsb, 49,7%).

MS ESIm/z 495.3 (M+H)

'H sIMP (500 MI'u, DMSO-ds) & 10.92 (s, 1H), 8.91 (s, 1H), 8.68 (s, 1H), 8.57 (br s,
1H), 8.29 (s, 1H), 8.03 (br d, /=9.3 I'y, 1H), 7.79 (br d, J/=9.3 I'y, 1H), 7.37 (s, SH), 4.69 (br
s, 1H), 4.03 (s, 3H), 3.37 (brd, J=5.9 'y, 2H), 2.10 (s, 3H), 1.96 - 1.76 (m, 2H).

Hpumep 24: 2-pTop-N-(6-{3-[(3-pernnOyrun)kapdbamon|pernn jumunasol 1,2-b]-

NUPUIA3UH-2 - ) TUPUANH-4-KapOoKcaMu

N\ X O
HN
H
I\,
—N
24A: N-(3-benundyrun)-3-(4,4,5,5-rerpameri-1,3,2-nuokcaboponan-2-mi)-

Oenzamuna: K pacteopy nunakojoBoro s¢upa 3-kapookcudeHunoopoHosoit kucioter (1,0 ,
4,03 mmonb), 3-penundyran-1-amuna, HCl (0,749 r, 4,03 MMOJib) U OCHOBaHMs XYyHHIa
(1,487 wmn, 8,46 mmonb) B DMF (12 wmn) pobGasmsmm BOP (1,783 1, 4,03 mmodb).
PeakIIMOHHYIO CMeCh TMepeMelINBaIi MPH KOMHATHON TEMIepaType B TEYEHUE BBIXOIHBIX
nHer. PeakumnonHyro cmech pazbaBmsuin EtOAc u monydeHHyro cmech oTmbiBasiu 10%
pactBopom LiCl (3 pasa) u pacconom. OpraHuyeckue BEIIeCTBAa CYIIMJIM HaJl OE3BOIHBIM
cynbhaToM HaTpus M KOHLEHTPUPOBAIH 6 Gakyyme. HeouuIneHHbIH MPOAYKT OYHIIAIH
KOJIOHOYHOM xpomaTorpadueii Ha cucreme Isco (80 r, 0-20% EtOAc/CH2Clz) ¢ nony4yeHuem
N-(3-¢penundytmn)-3-(4,4,5,5-rerpamermn-1,3,2-nuokcadoponan-2-wi)denzamuna (1,02,
2,69 MMotb, BbIXOA 66,7%) B BHIe IPO3PAYHOTO BS3KOTO Macha.

MS ESIm/z 380.1 (M+H)

24: Cocyn, copepkammii pactBop N-(3-¢penmnOyrmn)-3-(4,4,5,5-rerpamern-1,3,2-
nuokcaboponan-2-mn)denzamuna (19 mr, 0,050 mmons) B auokcane (1 mur), nerasupoBanu
azoroM. JloGasnsmm pactBop Tpukamuiidochara (31,9 mr, 0,150 mmons) B Boge (0,1 M) u

Jera3upoBan a30TOM. JobGassiu N-(6-xnopumunaszol 1,2-bnupunasun-2-wn)-2-
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¢ropusonnkoruHamua (25 mr, 0,085 mmonp u mpeakatanmsarop Xphos 2-ro MOKOJEHUs
(romep mo kartajory 1310584-14-5) (1,971 wmr, 2,550 mxmonb). Cocyn mpoayBaiu a30TOM U
BCTPSIXMBAJIU TP KOMHATHOH Temmeparype. Jl0OaBisiiM AOMOJHHUTENBHOE KOJHUYECTBO
katanuzaropa (1,971 mr, 2,505 MKMOJb) U peakUMOHHYI0 cMech HarpeBaitu no 60°C mpu
nepemermnnBanun. Coxep:xnmoe cocyna neperocwnn B kaptpumku PL-Thiol SPE o6semom 6
M1 (KOHOUUMOHHPOBaHHbIE ¢ momoubplo MeOH) u mponykr smouposamu MeOH (4 ).
OO6pa3upl npoayBanu B HacTtoimpHOW cymmnike Zymark npu 35°C B Teuenune 2 4. Ceipoit
nponykT ouunmmanu npernaparuBHoii LC/MS ¢ ucnonbp3oBaHHMEM CHENYIOIIUX YCIOBUH!
kononka: XBridge C18, 19 x 200 mm, uactumel 5 MkM, noxasrmkHas (aza A: 5:95
anerouutpui:Bora ¢ 10 MM ameratroMm aMMoHusA; TnoxBwkHas ¢aza B: 955
arieroHuTpui:Bosa ¢ 10 MM auerarom ammoHus, rpaaueHt: 45-85% B B Teuenue 15 muH,
3areM S-mMuHyTHOe ynepxwusanue mnpu 100% B; ckopocts mortoka: 20 mi/muH. @pakiuw,
comepiKalue >KeJaeMblii MPOAYKT, OOBEOUHSIM W CYIIWJIM IyT€M LEeHTPOOEIKHOro
BoimapuBanus. Bwigemsmn  2-¢rop-N-(6-{3-[(3-penundyrmn)kapbamon|denrn j umunaso-
[1,2-b]nupunaszun-2-wn)nupunuH-4-kapookcamun (9,4 mr, 18,5 mxmods, 37%).

MS ESIm/z 509.1 (M+H)

'H SAIMP (500 MI', DMSO-ds) & 11.87 (s, 1H), 8.60 (t, J=5.5 I'u, 1H), 8.57 (s, 1H),
8.49 - 8.44 (m, 2H), 8.24 - 8.17 (m, 2H), 8.00 - 7.94 (m, 2H), 7.90 (d, J=9.5 'y, 1H), 7.80 (s,
1H), 7.65 (t, J=7.7 T'u, 1H), 7.36 - 7.24 (m, 4H), 7.22 - 7.15 (m, 1H), 3.36 - 3.10 (m, 1H),
2.81 (sxt, J=6.8 I'u, 1H), 1.86 (q, /=7.3 I'y, 2H), 1.25 (d, /=7.0 'y, 3H).
IIpumeuanue: onun CH mexny 3.36 - 3.10 He BUneH n3-3a MOJABIEHUs CUTHAJA BOJBI.

Mpumep 25: 5-{2-auneramupoumunasoll,2-b]nupunazun-6-un}-2-meTokcu-N-(3-

benunOyTin)mupuarH-3-KapOoKcaMua

N\
Y

25A: 5-bopoHO-2-METOKCUHMKOTUHOBAs KHUCJIOTA, JUTHEBAasl COJb U 2-METOKCU-5-
(4,4,5,5-terpamerin-1,3,2-nrokcaboposiaH-2-1T)HUKOTHHAT, JINTHEBAS COJIb: B
KPYIJIONOHHYIO KOJIOY, 3arpy’keHHyKH MeTWI 2-MeTokcH-5-(4,4,5,5-rerpamernin-1,3,2-
nuokcabopoan-2-mwn)aukoturaToM (0,5 1, 1,706 mmonb) B Terparuapodypane (6,4 mi) u
Bomoit (2,1 wmu), mobaBmsin MoHormapar ruzapokcupa swmtust (0,215 1, 5,12 mmomb).

PeakMOHHYIO CMeChb MNepeMEelIMBaINd INPU KOMHATHOM TeMIeparype B TedeHue 4 4.
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PeakunoHHYI0 CMeCh KOHLEHTPHPOBAIM 6 6aKyymMe W CYIIWIA B TEUYEHHE HOYU IIOX
BaKyyMOM. [IponyKT HCIONB30BANIN B CHIPOM BUZE HA CIENYIOINEH CTAaHH.

MS ESIm/z 198.0 (M+H)

25B: (6-Metokcu-5-((3-hennnOyTmn)kapOaMOnT)TUpUANH-3-11)00POHOBAsT KUCIIOTA
u 2-metokcu-N-(3-pennndyrn)-5-(4,4,5,5-rerpamernn)-1,3,2-nnokcadoponaH-2-ui)-
HukotnuHamug: K pactBopy S5-00pOHO-2-METOKCHMHUKOTHMHOBOW KHCJIOTBI, JIUTHEBOW COJIU
(0,348 1, 1,706 mmons), 3-penundyran-1-amuna, HCI (0,317 r, 1,706 MMOJib) 1 OCHOBaHHUS
Xynura (0,626 mn, 3,58 mmonb) B DMF (5,69 M) nobasmsuiu BOP (0,755 1, 1,706 MMonb).
PeakuMOHHYIO CMeChb MEpeMELIMBaJd IPU KOMHATHOM TeMIlepaType B TedeHue O 4.
Peaximonnyo cmech pazbasnsiin EtOAc u npombiBasiu 10%-abiM pactBopom LiCl (2 pasza),
BOJIOM M paccosioM. OpraHruecKue BeIecTBa CYLIMIN HaJ O€3BOAHBIM CyJIb(paToM HATPUS U
KOHLIEHTPUPOBAIU 6 6akyyme. IIpogyKT cymmnu mOJ BaKyyMOM B TEYeHHE HOYM U
HCIIOJIB30BAJIM KaK €CTh B MOCIENYIOINX XUMUYECKUX PEaKLIUsX.

MS ESIm/z 329.0 M+H) u 411.1 (M+H)

25: Cocyn, 3arpyxkeHHbiii N-(6-xmopumunaszof 1,2-b|nupunasuH-2-mi)aneTaMuioM
(17,55 wr, 0,083 wmmonb), 2-metokcu-N-(3-penmndyrun)-5-(4,4,5,5-rerpamernn-1,3,2-
nuokcaboposan-2-wn)Hukotuaamuaom (41,0 mr, 0,1 mwmonb) u agaykrom PdCI2(dppf)-
CHCl; (6,81 wmr, 8,33 mxmonb) B DMF (417 MkJ1), merazupoBajii myTeM MPOIYBKH a30TOM B
teuenue S5 muH. JloGaBisiiu 2M pactBop TpexocHOBHOro ¢ocara kamus (125 mki, 0,250
MMOJIb), COCYJ 3aKPbIBAJIUA KPBILIKOW M PEAKIMOHHYIO cMech HarpeBaiau 10 100°C B TeueHue
2,5 4. Cpipoli mponykT ouuinanu npenapatuBHoii LC/MS ¢ uUCmoNb30BaHUEM CIIEIYIOIIUX
ycnoBuii: kojonka: XBridge C18, 19 x 200 mwm, yactuibl 5 MkM; nmoaBuxkHas paza A: 5:95
aneronuTpwiBoma ¢ 10 MM ameratom aMMoHuMs;, TonBWkHas ¢aza B: 955
aneroHuTpui.oga ¢ 10 MM aneratom ammonust; rpaaueHT. 30-70% B B Teuenue 20 muH,
3areM S-muHyTHOe yaepxuanue npu 100% B; ckopocte moroka: 20 mu/muH. @pakiuy,
cofepKalie JKeNaeMbli MPOAYKT, OOBEAMHSIM M CYLUIWIA NyTeM LEeHTPOOEKHOTro
BbIMapuBaHus. Beimemsumm S-{2-aneramunonmunasof 1,2-b Jnupuaazus-6-mn j-2-metTokcu-N-
(3-pernndOyrum)nmupunun-3-kapdokcamun (5,4 mr, 11,8 mxmons, 14,2%).

MS ESIm/z 459.2 (M+H)

'H AMP (500 MI'u, DMSO-d6) § 10.91 (s, 1H), 8.89 (br s, 1H), 8.60 (s, 1H), 8.34 (br
s, 1H), 8.28 (s, 1H), 8.02 (br d, J=9.3 I'y, 1H), 7.78 (br d, J=9.2 I', 1H), 7.32 - 7.21 (m, 4H),
7.20 - 7.12 (m, 1H), 4.01 (s, 3H), 3.26 - 3.12 (m, 2H), 2.78 (br d, J=6.6 I';, 1H), 2.10 (s, 3H),
1.81 (brd, J=7.1Tw, 2H), 1.22 (br d, J=6.7 'y, 3H).
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Mpumep 26: 5-[2-(2-umano-2,2-nuMeTnianeraMuao)umunaso| 1,2-b]mupunasun-6-
wi|-N-[(2-{[2-(runpokcumeTrin )G eHmt |cybhanu § heHUT)METHI |-2-METUIIITHPUANH-3 -

KapOoKcaMuz

26A: (2-(2-umano-2-mMermnponanamuao)umuaasof 1,2-b Jmupunazun-6-mi)-
OooponoBast  kmcyora:  Cmecb  N-(6-xmopummpaasol1,2-b]nupunasun-2-mmn)-2-uuano-2-
metrwinponadnamuna (110 mr, 0,417 wmmons), 4,4,4'.4'5,5,5',5"-okramernn-2,2'-6u(1,3,2-
auokcaboponana) (169 wmr, 0,667 mmons), agaykra PdCla(dppf)-CH2Cl2 (34,1 wmr, 0,042
MMOJIb) U auerata kaius (123 mr, 1,251 mmons) B quokcane (2,5 mut) Harpesaiu 1o 100°C B
TedyeHue 1 4. PeakiMoHHYI0 CMeCh OXJIaKAaU 10 KOMHATHON TEMITEpaTyphbl U NCIIOIb30BAJIH
KaK €CTb B MOCJIENYIOIUX XUMUIECKHX PEaKIUsX.

MS ESI (m/z) 274.1 (M+H).

26B: s>tun 5-(2-(2-umano-2-merunnponaHamMuno)umuaasol 1,2-b nupunasus-6-mm)-2-
MeTHIHUKOTUHAT, Cwmech (2-(2-umaHo-2-MeTuamnponaHamuno)umuaasol 1,2-bnupunasun-6-
wi1)00oporoBoit kucaothel (111 mr, 0,406 Mmonb), 3Tii 5-Opom-2-MeTuaHuKOTHHATA (90 M,
0,369 mmonb) u 1,1'-6uc(nu-tper-Oytuindocduno)deppouen nammagus guxiopuna (12,02
mr, 0,018 mmonb) B 1,4-arokcane (3 Mu1) merasupoBaiiu myTeM OapOOTHpOBaHHS a30Ta B
teyenue S5 muH. Jlobasnsmu 2M K3PO4 (0,553 mu, 1,106 MMoIb) ¥ CMeCh TEpeMEIINBAIH B
teuenue 15 mun ipu 100°C. Tlocne oxnakaeHust 10 KOMHATHON TEMITEPaTyPbl PEAKIIUOHHYIO
cmech pacnpenersuin mexay EtOAc (100 mur) m Bomoit (10 mut). Opranudeckuii cioi
MPOMBIBAJIM PACCOJIOM, CYIIWIH HaJ Oe3BOAHBIM CyJb(aTOM HATpus, (PUIBTPOBAIU H
KOHLIEHTpUpOBaiu 6 éakyyme. Cpipoil octaTok HaHOCUIH Ha 12 r konoHky ISCO u ounmanmy,
smoupys 0-10% MeOH B DCM. INonyuamu stun 5-(2-(2-1paHo-2-MeTUIIPONIaHAMUIO)-
umnnasol 1,2-b Jnupunazus-6-mn)-2-metrnaukorusar (123 mr, 0,282 mmons, Beixox 77%) B
BUJIE KEIITOTO TBEPIOTO BELIECTBA.

MS ESI (m/z) 393.4 (M+H).

26C: 5-(2-(2-unano-2-metunnponasamMuno )umunasol 1,2-b Jnupunasun-6-wmn)-2-
METHJIHUKOTHHOBAas ~KUCJOTa, JutueBas conmb. K cmecm stun  5-(2-(2-umano-2-
MeTHInponasamuno)umuaasol 1,2-bnupunasun-6-mn)-2-merunaukornaara (123 wmr, 0,313

MMOJIb) B TeTparuapodypane (2,5 M) 100aBIsLIA paCTBOP MOHOTHUAPATA TUAPOKCUIA JTUTHSI
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(15,78 wmr, 0,376 mmonb) B Bome (1,5 mur). PeakimioHHyHO CMecCh NepeMeIIuBaId TPU
KOMHATHOW TeMIlepaTtype B TeueHue Houu. JoOaBnsiam pacTBOp MOHOTHApATa THIPOKCHAA
matusg (5 wmr) B Bome (0,5 M) M mpomobKanmM IMepeMellMBaHHWE B TEUYEHHE HOYH.
PeakunonHy0 cMech KOHLIEHTPHUPOBAJIM OO TBEPAOrO BELIECTBAa C MoOiydeHuem S-(2-(2-
[{UaHO-2-MeTHJINPOTIaHaMU 0 )uMua30| 1,2-b [ mupunasuH-6-mi)-2-Me THITHUKOTHHOBOH
KUCTIOTHI, JuTueBol conu (120 mr, 0,296 mmonb, Beixoa 95%) B BUAE TBEPIOrO BELIECTBA
OexeBoro 1Beta. [IpoayKT HCIONB30BANN KaK €CTh B MOCIIEAYIOIINX XUMHUUECKUX PEAKIIHSX.

MS ESI (m/z) 365.1 (M+H).

26: Cmech 5-(2-(2-umaHo-2-MeTunmnponaHaMuno)umuaasol 1,2-b nupunazus-6-um)-2-
METWJIHUKOTUHOBOW KHUCIOTHI, utueBoi comu (15 mr, 0,041 mmons), BOP (27,3 wr, 0,062
MMoJb), (2-((2-(amuHomermn)penun)ruo)penmn)meranona (12,12 mr, 0,049 mmonb) u
ocHoBanusi Xynura (0,036 mi, 0,206 mmoinb) B DMF (1 mut) nepememmBaiyu mpu KOMHATHOM
TeMmIrepaType B TeueHue 3 qHei. HeounimeHHslit mponykT ounimanu npenapatusaoil LC/MS
C HUCTIOJIb30BAHUEM CJIEAYIOIUX YCiIoBuil: kojoHka: XBridge C18, 19 x 200 mwm, 4acTHIbI 5
MKM, nofBrkHas ¢asza A: 5:95 aueronurpuinopa ¢ 0,1% TpupTOpPYKCYCHOH KHCIOTBHI,
noasuxkHas (aza B: 95:5 aneronutpun:soaa ¢ 0,1% TpupTOPYKCYCHOM KUCIOTHI, TPAJHEHT:
15-55% B B Teuenue 25 muH, 3aTeM 6-MuHyTHOe ynepxkusanue npu 100% B; ckopocTb
noroka: 20 mu/muH. ®Ppakuuu, comepkallue KelaeMblii MPONYKT, OOBEIUHSIIA U CYLIMIIN
NyTeM LEHTPOOEKHOTO BbIapuBaHUs. Bbimemsmn 5-[2-(2-nuaHo-2,2-1uMeTHIaneTaMHIo)-
umnnasol 1,2-b Jnupunazun-6-mn|-N-[ (2-{ [ 2-(ruapokcumeTin ) derm |cynbdanun } pern)-
METHI |-2-MeTHIMUpUInH-3-kapookcamun (12,6 mr, 17,9 monb, 43,5%).

MS ESIm/z 592.3 (M+H)

'H SIMP (500 MI'u, DMSO-d6) & 11.40 (s, 1H), 9.20 (br s, 1H), 9.14 (br t, J=5.5 I'ny,
1H), 8.42 (br d, J=15.3 T'u, 2H), 8.20 (br d, J=9.3 I'y, 1H), 8.05 - 7.86 (m, 1H), 7.63 - 7.44
(m, 2H), 7.42 - 7.22 (m, 3H), 7.18 - 7.07 (m, 2H), 7.05 (s, 1H), 4.66 - 4.56 (m, 3H), 2.65 (s,
2H), 2.57 - 2.53 (m, 3H), 1.71 (s, 6H).

Mpumep 27: 5-[2-(2-umano-2,2-nuMernianeramMuao)umunaso| 1,2-b|nupunasun-6-

wi]-N-[(1R)-1-[2-pTop-5-(TprudTopmerokcu )peHmn |3 Tii | -2-MeTHIITHPUANH-3 -KapOOKcaMu

N\

NC N

Cwmech 5-(2-(2-unano-2-metunnponaHamuno)umunasol 1,2-b jnupunasun-6-wmn)-2-

METHJTHUKOTHHOBOH KucyoThI (15 mr, 0,041 mmons), BOP (27,3 wmr, 0,062 mmons), (R)-1-(2-
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¢dTop-5-(tpudropmerokcu)pennn)sran-1-amuaa (11,02 mr, 0,049 mMMOnb) W OCHOBaHUS
Xynura (0,036 mm, 0,206 mmomb) B DMF (1 ™) nepememmBanu NpU KOMHATHOH
TemmepaType B TedeHue 3 nHeil. HeounmeHnHblil npoaykT ouninany npenapatusHoi LC/MS
C HCIIOJIb30BAHUEM CIIENYIOIUX yCioBuid: komoHka: XBridge C18, 19 x 200 MM, 4acTuisr 5
MKM; nonBrxkHasA (asza A: 5:95 aneronurpmin:Bona ¢ 10 MM arieraToM aMMOHUS; TOJBIIKHAS
dasza B: 95:5 aueronutpun:Boma ¢ 10 MM aneratom ammonwusi, rpagueHt. 27-67% B B
tedenre 20 MuH, 3aTeM 4-MHUHyTHOe ynaepxkusanue npu 100% B; ckopocts moroka: 20
wi/MuH. Dpakuuy, conepiKalue KelaeMblili MPOAYKT, OOBENUHSIM M CYLIMIH IyTeM
LIEHTPOOEKHOTO BbIapuBaHus. Boinemsnu 5-[2-(2-nmaHo-2,2-AuMeTUIaleTaMua0 ) MIMUAA30-
[1,2-b]mupunazun-6-un]-N-[(1R)-1-[2-pTop-5-(TpudTopmerokcu)penun|3tumn]-2-
MeTHJINMPUANH-3-kapOokcamuna (8,6 mr, 15,1 mxmons, 36,8%).

MS ESI m/z 570.4 (M+H)

'H SAMP (500 MI'u, DMSO-d6) & 11.21 (s, 1H), 9.29 - 9.12 (m, 2H), 8.39 (s, 1H),
8.37 (s, 1H), 8.19 (d, J=9.5 I'y, 1H), 7.95 (d, J=9.5 ', 1H), 7.50 (br s, 1H), 7.46 - 7.31 (m,
2H), 5.47 - 5.31 (m, 1H), 2.56 - 2.53 (m, 3H), 1.72 (s, 6H), 1.50 (d, J=7.0 I'y, 3H).

Mpumep 28: 5-[2-(2-umano-2,2-numMernnaneraMmuno)umunasof 1,2-bnupunazus-6-

wi|-N-{[2-pTop-5-(TpudTopmeToKcH )PeHUIT | METHI } -2-METOKCUTUPUANH-3-KapOOKCaMuU

28A: N-(6-xnopumunaso[ 1,2-b nupunasus-2-mi)-2-1HaH0-2-METHIITPONAHAMUL
PactBop 6-xnopumunaso[1,2-b|nupunasun-2-amuna (257 wmr, 1,524 mmonb), 2-1imaHo-2-
METHJINPOINIAHOBOM KUCIOTHI (259 mr, 2,287 mmons), DIEA (1,333 mu, 7,62 mmons) u HATU
(869 wmr, 2,287 mmonp) B DMF (8 M) mepememivBaiy nmpu KOMHATHOH TeMmIepaType B
Te€4eHHe HOuM. PeakunoHHyI0 cMech pa3basisun 1o obmero odvema 100 Myl ¢ MOMOIIBIO
EtOAc. Opranuyeckuii cioii npomsisaian 10%-ueiM pactBopom LiCl (2 pa3a) u paccosiom.
OObenMHEHHBIE OpraHMYeCKHe CJIOW CYIIWIM Haa CyabparoM HATpus, (UIBTPOBAIH MU
koHIeHTpupoBanu. Ceipoli ocrarok HaHocHiaH Ha 24 T konoHKY ISCO m ounmmanu ¢usm-
xpomarorpadueii, smoupysi 0-10% MeOH B DCM. Ilonyuanu N-(6-xnopumunasof1,2-b]-
MUPUAA3HH-2-1)-2-11naHo-2-MeTrinponadamua (388 mr, 1,398 mmonb, Beixon 92%) B BUzE
JKEJITOrO TBEPAOTO BEIECTBA.

MS ESI (m/z) 264.0 (M+H).
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28B: merun 5-(2-(2-umano-2-meTmnnponaHamMuno)umunasol 1,2-b lrupunazun-6-mn)-
2-METOKCUHUKOTHHAT: Cmece  N-(6-xnopummnaso[1,2-blnupunazus-2-mn)-2-nuaHo-2-
metmnponanamuzna (190 mr, 0,721 mmons), meTun 2-mMeTokcu-5-(4,4,5,5-terpamermn-1,3,2-
nuokcaboponan-2-wn)aukorudara (211 wmr, 0,721  wmmomp) wu  1,1'-Ouc(mu-tper-
oytundochuno)deppouen namaaus guxiaopuna (23,48 mr, 0,036 mmons) B 1,4-nuokcane (5
MIT) JerasupoBain myteMm OapboTupoBanusi azora B TeueHue S5 muH. J{odasmsumm 2M K3PO4
(1,081 wmn, 2,162 mmonp) u cmech nepememuBanu B TedeHue 20 mmH mpu 100°C.
Peakimonnyro cmech pacnpepesnsuin Mexxay EtOAc (100 mn) uw Bomoit (10 mm).
Opranudeckuii Cioil MPOMBIBATIM PAacCOJIOM, CYLIMJIM Haa O€3BONHBIM CyJb(paToM HaTpus,
GUIBTPOBANIM U KOHLEHTPUPOBAIH 6 6axyyme. HeouuImeHHbIl OCTaTOK HAaHOCWIM Ha 12 r
kosoHky ISCO u oummanu, smoupyst 0-100% EtOAc, a 3atem 0-10% MeOH B DCM.
IMonyuamun metun 5-(2-(2-umano-2-meTuinponaHamMuao)uMuaasol 1,2-b]nupunasns-6-mm)-2-
mMeTokcHUKOTUHAT (158 mr, 0,393 mmonb, Beixon 54,5%).

MS ESI (m/z) 395.2 (M+H).

28C: 5-(2-(2-unano-2-merunnponaHamuno )umunasol 1,2-b Jnupunasun-6-wmn)-2-
METOKCUHUKOTHHOBAs KHUCJIOTa, JjautueBas cojb. K cmecu wmerun 5-(2-(2-umano-2-
MeTHInponaHamMuno)umuaasol 1,2-b Jnupunasun-6-un)-2-merokcunukorrnata (158 mr, 0,401
MMOJIb) B TeTparuapodypane (3 mut) nobGaBisin pacTBOp MOHOTHIpaTa TMAPOKCHIA JIUTHS
(20,17 wr, 0,481 mmoab) B Bome (1,5 mu). Cmech mepememnBaiu TNpPU KOMHATHOH
TeMIepaType B TEYeHHE HOYM. PEaKkIMOHHYK CMeChb KOHLEHTPHUPOBAJIH IO TBEPIOTO
BEIIECTBA ¢ noyiydeHueM S-(2-(2-uuaHo-2-metunponaHamuno )umunasof 1,2-b jnupuaasus-6-
WJT)-2-METOKCHUKOTHHOBOW KHCJIOTBL, iuTHeBOU coiu (144 mr, 0,360 mmods, Berxox 90%) B
BUJIE TBEPOIO BelecTBa 0eeBoro upeta. Mcnoap30Baiu Kak €CTh Ha CIEAYIOLIeH CTaquu.

MS ESI (m/z) 381.2 (M+H).

28: Cmech 5-(2-(2-umano-2-MeTminponaHaMuno)umuaasol 1,2-b nupunasus-6-mumn)-2-
METOKCUHUKOTHHOBOU KUCJIOTHI, uTHeBou coym (20 mr, 0,053 mmonb), BOP (34,9 mr, 0,079
MMOJIb), (2-pTop-S-(TpudTopmerokcn)penmn)meranamuaa (11,00 mr, 0,053 mmonb) u
ocHoBanusi Xynwra (0,046 mn, 0,263 mmonb) B DMF (1,0 mu) mepemernmuBanu mpu
KOMHAaTHOW TeMIepaTtype B TedeHHe 3 pAHel. HeouumeHHBII NOPOAYKT OYHLIANH
npenaparuBHoii LC/MS ¢ ucronb3oBaHHeM CIEAYIOMUX yclIoBuil: kojonka: XBridge C18,
19 x 200 mm, yactumpsl 5 MkM; noneuwkHas (asa A: 5:95 aneronutpunoma ¢ 10 MM
aleTaToM aMMOHWS, monBwxkHas ¢aza B: 95:5 ameronurpmnBoma ¢ 10 MM auerarom
ammoHust; rpaauent: 40-80% B B Teuenue 20 muH, 3aTeM 4-MUHYTHOE yAep:KUBaHHUE IMpPU

100% B; ckopocte motoka: 20 mu/mMuH. @paknuy, COAEpIKALINE >KEeJaeMbld MPOIYKT,
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OOBEIMHSUIIN U CYLIMIIN TIyTEM LEHTPOOEKHOrO BhIMapuBaHus. Boeinensnu 5-[2-(2-unaHo-2,2-
auMeTHIaneTaMuao)umunaszo-| 1,2-bmupunasun-6-nn|-N-{[2-¢prop-5-(Tpudropmerokcn)-
¢bennn |mernn -2-mMeTokcunupuane-3-kapookcamun (14,4 mr, 25,2 Mxmodb, 47,5%).

MS ESIm/z 572 (M+H)

'H AMP (500 MI'uy, DMSO-d6) & 11.31 (s, 1H), 9.06 - 8.96 (m, 2H), 8.70 (d, J=2.1
I'm, 1H), 8.36 (s, 1H), 8.12 (d, J=9.5 I'y, 1H), 7.89 (d, J=9.5 I'u, 1H), 7.44 - 7.33 (m, 2H),
7.30 (brd, J=7.6 ', 1H), 4.60 (br d, J=5.8 'y, 2H), 4.07 (s, 3H), 1.70 (s, 6H).

Hpumep 29: 5-[2-(2-umano-2,2-numMernnaneramuno)umunasol 1,2-bnupunasua-6-
wi]-N-{[S-(uuknonponunMeTokcn)-2-propdhenun|MeTnn } -2-MeTOKCUITUPUIUH-3 -

kKapOokcaMuz

Cwmech 5-(2-(2-unano-2-metunnponaHamuno))umunasol 1,2-b Jnupunasun-6-wmn)-2-
METOKCUHUKOTHHOBOM KHUCIOThI (20 mr, 0,053 mmons), BOP (34,9 mr, 0,079 mmonb), (5-
(mmknonponuiMeTokcn)-2-propdenmn)meranamuna (10,27 mr, 0,053 MMONb) U OCHOBaHUS
Xynura (0,046 wmin, 0,263 mmonb) B DMF (1,0 my) mepememmmBaiy TpU KOMHATHOH
TemmepaType B TedeHue 3 nHed. HeouneHHbIH npoaykT ouninanu npenapatusHoi LC/MS
C HMCIIOJIb30BAHUEM CIIENYIOINX ycioBuid: konoHka: XBridge C18, 19 x 200 MM, 4acTuIsl 5
MKM; nonBrxkHas (aza A: 5:95 aneronurpmi:Bona ¢ 10 MM arieraToM aMMOHUS; TIOJIBKHAS
dasza B: 95:5 aueronutpun:soma ¢ 10 MM aneratom ammonwsi; rpagueHt. 40-80% B B
tedenre 20 MuH, 3aTeM 4-MHUHyTHOe yraepxkuanue npu 100% B; ckopocts moroka: 20
wi/MUH. Dpakuuy, comepKalue KelaeMblii MPOAYKT, OOBENUHSUIM M CYLIMJIH IyTeM
LEeHTPOOEKHOTO BhIMapuBaHus. Beinemsimu 5-[2-(2-unaHo-2,2-AuMeTHIaleTaMUua0 ) HMUAIA30-
[1,2-b]mupunazun-6-un]-N-{[S-(mukaonponunmerokcu)-2-propheHus | MeTu § -2-
METOKCUITUPUAHNH-3-KapOokcamun (6,8 mr, 12,2 mxmob, 23%).

MS ESIm/z 558.1 (M+H)

IH AMP (500 MI'uy, DMSO-d6) & 11.31 (s, 1H), 8.99 (d, J=2.1 'y, 1H), 8.91 (br t,
J=5.8Twu, 1H), 8.71 (d, J=2.1 I'y, 1H), 8.36 (s, 1H), 8.12 (d, J=9.5 'y, 1H), 7.89 (d, J=9.5 I'y,
1H), 7.10 (t, J=9.3 'y, 1H), 7.00 - 6.92 (m, 1H), 6.89 - 6.78 (m, 1H), 4.54 (br d, J=5.5 I'L,
2H), 4.08 (s, 3H), 3.77 (d, J=7.0 I', 2H), 1.70 (s, 6H), 1.21 - 1.14 (m, 1H), 0.54 (br d, J=7.0
I'n, 2H), 0.29 (br d, J=4.6 I'y, 2H).
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HOpumep  30: 5-{2-aneramunoumunasol 1,2-b|nupunazun-6-un }-N-{[2-pTop-5-

TpI/I(bTopMeTI/In)(beHI/m]MeTI/In} -2-(TpudTopMeTHI)TUPUANH-3-KapOOKCcaMH

HN
0 N. / F3

N CF3

30A: N-(6-xmopummpnaso|1,2-b|mupunasun-2-un)aneramun:. K pactBopy  6-
xjopumunasol1,2-b]nupunasun-2-amuaa (320 wmr, 1,898 wmmons) B DCM (8  wn)
nocnenoBatenbHo nodapisun TpudTIiiaMuH (0,291 mi, 2,088 mmones), DMAP (23,19 wr,
0,190 mmonp) u ykeycubiit anruapun (0,197 ma, 2,088 MMoub) mpu KOMHATHOH TeMIieparype.
PeakunoHHy0 cMmech nepeMelMBagyd B TedeHue HouH. I[IpoaykT OTQUIbTPOBBIBAIM H
cyum ¢ nonydenueM N-(6-xnmopamunaso[ 1,2-b|mupunasun-2-un)aueramuaa (194 mr, 0,912
MMoIb, BeIxon 48,0%) B BHIE JKENTOBaTO-KOPUYHEBOrOo TBepAoro BeulectBa. OcrajbHas
YaCcTh MaTepHaja OCTAIaCh B MATOYHOM PAaCTBOpPE U ObLIA OTIIOKEHA.

MS ESI (m/z) 210.8 (M+H).

30B: (5-(3rokcukapOoHmN)-6-(TpudTOpMETI)TUPUANH-3-1T)00OPOHOBAsT  KUCJIOTA!
Cwmecs atun 5-6pom-2-(tpudpropmerun)uukorunata (300 mr, 1,007 mmons), 4,4,4',4',5,5,5',5'-
okrameTmi-2,2'-6u(1,3,2-nuokcaboponana) (383 wmr, 1,510 wmmonb), aanykra 1,1'-Omc-
(mudpenundocduno)peppouen namnanus auxnopuna - CHRCly (82 mr, 0,101 mMmonb) u
anerata kamust (198 wmr, 2,013 mmonp) B amokcane (100 mu1) nerasupoBaiu myTemM
OapOoTHpoBaHUs a30Ta Yepe3 PeaKLUMOHHYI0 CMeCh B TeueHue | MUH. PeakIMOHHYI0 cMech
HarpeBanu a0 100°C B teueHume 3 4. PeakUMOHHYIO CMeCh OXJaXJaldu A0 KOMHATHOM
TEMIEPaTyPbl U UCTIOIB30BAIHN KaK €CTh Ha CIICAYIOLICH CTaIuu.

MS ESI (m/z) 264.1 (M+H).

30C: ostan 5-(2-anerammponmunaasof 1,2-b]mupunazun-6-mm)-2-(TpudTopMeT)-
HUKoTHHAT: IlepememanHyro cmech (5-(3TOKCHKapOOHI)-6-(TPUPTOPMETHI)TUPUAHNH-3 -
w1)00poHOBOH KkucnoThl (265 wmr, 1,008 mmons), N-(6-xmopammunasol1,2-b]nupunasus-2-
wnaneramuza (255 mr, 1,209 mmons) u kommuiekca 1,1'-6uc(audennndocduno)depponen-
natanus(ll) nuxmopuna ¢ puxnopmeranom (41,1 mr, 0,050 mmonb) B nuokcane (8 M)
Jera3upoBan myTeM 0apOOTHPOBaHUS a30Ta Yepe3 CMeCh B TEUEHHE 5 MUH. 3aTteM ObICTPO
nobasysiin 2M K3POs (Bogueiid pacteop) (1,512 mur, 3,02 MMONB) U pEaKLIMOHHYKO CMECh
HarpeBanu o 100°C B teuenue 1,5 u. Ilocne oxnaxkneHus 1O KOMHATHOH TeMIepaTyphbl
peakIMOHHYIO cMech pacnpenemsin Mexny EtOAc (50 mm) wm paccomom (30 mm).

Oprannyeckunii cinod cymwid Hax Oe3BOAHBIM cyibdarom Harpus. PuubTpauus u
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KOHLIEHTPUPOBaHUE OOECHeumIn IMONyYeHHe TEMHOrO OCTaTKa, KOTOPBIA MOABEprasiu
xpomarorpaduu Ha kaprpumke ISCO ¢ cunukarenem 24 r, smoupyst rpaguerromM 1-10%
MeOH/DCM. Yucteie ppakuun KOHIEHTPUPOBAIH C MOJyYEHUEM TEMHO-3KEJITOr0 TBEPAOTO
BEIIeCTBa, KOTOpPOE pacThpaid ¢ 3PUPOM U CYWIWIH C TOJy4eHuem otmn  5-(2-
aneramuponmunaszo| 1,2-b Jmupunasun-6-mn)-2-(tpupropmernn)aukorusara (367 mr, 0,933
MMOJIb, BbIXON 93%) B BU/I€ JKENTOTO TBEPAOTO BELIECTBA.

MS ESI (m/z) 394.2 (M+H).

30D: 5-(2-aueramunonmunasol 1,2-b nupunazus-6-um)-2-(tpudropmerin)-
HUKOTHHOBast kucjora, 1,5 nutuesas conp. LiOH, rugpar (58,5 wmr, 1,392 mmonb) B BUAE
pactBopa B Boze (2 mi) nobasysuiu kK 3Tun S-(2-aneramunonmunasof 1,2-b jnupunazus-6-mn)-
2-(tpudpropmernn)nukorusary (365 wmr, 0,928 mmonp) B THF (8 mi) mpum komMHaTHOMN
TEMIepaType U MONTyYEeHHYI0 CMECh IIepEeMELINBAIN TP KOMHATHOH TeMIlepaType B TeUEHHe
18 4. Jleryume BellecTBa YAALUIM 6 6aKYyMe W OCTaTOK CYILIMIM C TOJydYeHueMm S5-(2-
arieramunonmunaso| 1,2-bmupunasus-6-mn)-2-(TpupTOPMETHUIT)HUKOTUHOBOH KUCIOTHI, 1,5
nautueBoit conu (349 mr, 0,929 mmonb, Beixon 100%) B BHIE JKENTOTO TBEPAOTO BEIIECTBA.

MS ESI (m/z) 366.1 (M+H).

30: Cwmech 5-(2-anerammpmounmunasof 1,2-b]nupuna3zun-6-mm)-2-(TpudTopMeTH)-
HUKOTHHOBOM KHUCJIOTHI, JuTHeBOM comu (12 mr, 0,033 mmounb), (2-prop-5-(TpudTopmeTin)-
¢denmn)meranamuna (9,52 mr, 0,049 mmons), BOP (15,98 mr, 0,036 mmonb) u EtsN (0,023
mi, 0,164 mmoib) B DMF (0,25 M) nepemernnBaiu mpu KOMHATHOM TeMIepaType B TEYCHUE
16 u. HeouumeHHwlii mpoaykT oummanu npenapatuBHod LC/MS ¢ wucnonb3oBaHHEM
cnenyromux ycnoBuil: kononka: XBridge C18, 19 x 200 MM, 4acTHIIBI 5 MKM; TMOIBUMKHASI
dasza A: 5:95 aueronutpun:Bona ¢ 10 MM ameraTom aMMoOHWsI, moaBwxkHas (aza B: 95:5
aneroHuTpui.oga ¢ 10 MM aneratom ammonwust; rpaaueHT. 20-60% B B Teduenue 20 muH,
3areM 4-muHyTHOE yaepxuanue npu 100% B; ckopocte moroka: 20 mu/muH. Dpakiuy,
cofepKalie JKeNaeMbli MPOAYKT, OOBEAMHSIM M CYLUIWIA NyTeM LEeHTPOOEKHOTro
BBIMAPHBAHUS C MONIy4YeHUEM S-{2-aneramunonmunasol 1,2-b]nupuna3zun-6-mm}-N-{[2-rop-
5-(tpudropmermn)ern|mern § -2-(TpudTOpMeTIIT) TUPUANH-3-KapOokcamua (4 wr, 7.4
MKMOJTb, 22,4%).

MS ESIm/z 541.1 (M+H)

IH AMP (500 MI'u, DMSO-d6) & 11.00 (s, 1H), 9.45 (s, 1H), 9.43 (t, J=5.4 I'u, 1H),
8.67 (s, 1H), 8.38 (s, 1H), 8.19 (d, J=9.4 I'y, 1H), 7.99 (d, J=9.4 'y, 1H), 7.82 (d, J=6.9 I'Ly,
1H), 7.76 (br. s., 1H), 7.48 (t, J=9.2 'y, 1H), 4.62 (d, J=5.8 'y, 2H), 2.12 (s, 3H).
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IIpumep 31: N-{[2-(uuknonponuimMeTokcn)-3,6-nudropdern | merun §-5-{ 2-

aneramuponmunaszo| 1,2-bmupunazns-6-mn -2-(Tpud TopMeTHI) TUPUANH-3 -KapOOKCaMU

HN—
o nYP /\ t F
= N
H
N >CF; F

Cwmech 5-(2-aueramunonmunasol 1,2-bnupunasun-6-umn)-2-(Tpudropmerin)-

HUKOTHHOBON  kuciotel (15  wmr, 0,041  wmmonb), (2-(UUKJIONPONUIMETOKCH)-3,6-

mudroppenmn)meranamuna (8,76 mr, 0,041 mmoins), BOP (19,98 wmr, 0,041 mmons) u Et;N
(0,029 M, 0,205 mmonb) B8 DMF (0,25 M) nepemeninBaiy npu KOMHaTHOH TeMmIepaType B
teueHne 3 gpHedl. Heoummensbsii mnpoxnykr oummanu npemnapatuBHoit LC/MS ¢
UCTIOIb30BAHUEM CIIEAYIOINX yCaoBuil: konoHka: XBridge C18, 19 x 200 mM, 4acTuisl 5
MKM; nofBrkHas ¢asza A: 5:95 aueronurpwinopa ¢ 0,1% TpupTOPYKCYCHOH KHCIOTBHI,
noasuxkHas (aza B: 95:5 aneronutpun:soaa ¢ 0,1% TpupTOpyKCYCHO# KUCIOTHI, TPAJHEHT:
30-70% B B Teuenue 20 MuH, 3aTeM 4-MHHYTHOe yaep:kuBanue mnpu 100% B; ckopocTb
noroka: 20 mu/mMuH. @pakuuy, COAEpKaLINe JKETaeMblil MPOAYKT, OOBENUHUIM U CYLIIIH
NyTeM LEHTPOOEKHOTO BbIMApHBaHUsA C Moiay4deHreM N-{[2-(LHKJIONPONUIMETOKCH)-3,06-
mudropdenmn|mernn }-5-{2-aneramunonmunasol 1,2-b Jmupunazus-6-mn } -2-
(TpudTopmeTmn)nupuanH-3-kapookcamuaa (2,6 mr, 3,9 Mkmonsb, 9,4%).

MS ESIm/z 561.22, 560.96 (M+H)

IH AMP (500 MI'u, DMSO-d6) 6 10.98 (s, 1H), 9.39 (s, 1H), 9.23 - 8.81 (m, 1H),
8.50 (s, 1H), 8.36 (s, 1H), 8.14 (d, J=9.4 ', 1H), 7.93 (d, J=9.4 ', 1H), 7.32 - 7.22 (m, 1H),
6.99 (td, J=9.1, 3.4 T'u, 1H), 4.57 (br d, J=5.0 'y, 2H), 3.94 (d, J=7.2 T'u, 2H), 2.11 (s, 3H),
1.30-1.24 (m, 1H), 0.55 (br d, J=6.6 T'u, 2H), 0.30 (br d, J=5.0 'y, 2H).

Mpumep 32: 5-[2-(2-umanoaneramuno)umunasof 1,2-b Jnupuaa3suH-6-mi|-2-MeToOKCH-

N-{[2-(TpudTOopMeTOKCH)EHIIT |METHI | TUPUANH-3-KapOOKCaMHT

N ™S 0 OCF
HN—Q 3
N. =
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32A: N-(6-xnopumuaaso[ 1,2-b|mupunasun-2-mn)-2-uuaHoaneramun. PactBop  6-
xjopumunasol 1,2-bnupunasun-2-amuna (250 mr, 1,483 MModb), 2-1TMAHOYKCYCHOM KUCIOTBI

(126 wr, 1,483 mmonb), DIEA (1,295 mn, 7,41 mmons) u HATU (846 wr, 2,224 mMmoinb) B
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DMF (8 w™i) mnepememmBaiud TNpPH KOMHATHOM Temreparype. PeakUHOHHYIO CMech
pazbasmsuin EtOAc no obmero oobema 100 mi u mpomsiBasiu 10%-ueM pactBopom LiCl (2
pasa) u paccosoMm. OpraHu4ecKre BELIeCTBA CYLIMIN HaJ Cyib(aToM HaTpus, GUIbTPOBAIH
u KoHuUeHTpuposanu. Hanocunu Ha 24 1 kononky ISCO, ounmanu ¢sm-xpomarorpaduet,
smoupys 0-10% MeOH B DCM. Ilonyuanu N-(6-xmopumunasol 1,2-bmupunazun-2-mn)-2-
ruaHoaueramua (187 wmr, 0,778 mmonb, Bbixon 52,4%) B BHIE TpsI3HO-OEJIOrO TBEPIAOTO
BEILECTBA.

MS ESI (m/z) 236.0 (M+H).

32B: MeTHUI 5-(2-(2-umanoaneramuno)umuaasol 1,2-b nupunasun-6-mn)-2-
MeTokcHHUKOTHHAT. Cmech N-(6-xnmopumunaso[1,2-b|mupunazun-2-um)-2-uuaHoaneraMuaa
(185 wr, 0,785 mmounb), mMeTun 2-merokcu-5-(4,4,5,5-rerpamerui-1,3,2-nuokcabopomnan-2-
win)HukotuHata (230 wmr 0,785 wmmonb) u 1,1'-Ouc(gu-tper-Oyrundochuno)dpeppoueH
naaaus aquxiopuaa (20,47 mr, 0,031 mmonb) B 1,4-arokcane (5 mut) nerasupoBajiy IMyTeM
OapbotupoBanus azora B TeueHue S5 muH. Jlobasmsiiu 2M K3POy (1,178 mn, 2,335 mmonb) u
cMech nepememnBany B TeueHne 75 muH npu 100°C. PeakiMOHHYIO CMeCh OXJIaXIaiu U
KOHLIEHTPHPOBAJIM HA LENUTE, 3aTeM OYMIaIH (udi-xpomaTorpadueil ¢ NCIONIb30BaHUEM
24 r kononku ISCO, smoupys 0-100% EtOAc, a 3arem 0-10% MeOH B DCM. Ilonyuanu
metun 5-(2-(2-nmanoaueramuno)umunasol 1,2-bnupuaasun-6-mm)-2-MeTOKCUHUKOTHHAT (52
mr, 0,139 mmons, Beixon 17,72%).

MS ESI (m/z) 367.2 (M+H)

32C: 5-(2-(2-umanoaneramuno)umunasof 1,2-b JnupunasuH-6-w)-2-
METOKCUHHUKOTHHOBAsI KHCJIOTa, JuTHeBass conb. K cmecn merun 5-(2-(2-mpanoaneraMuio)-

umnnasol 1,2-b jnupunasun-6-mn)-2-metokcunukorudata (52 wmr, 0,142 mmomb) B

terparuapodypane (2 mi) nodaBisuid pacTBOp MOHoruapara ruapokcuna jutus (7,15 wr,
0,170 mmonb) B Bozme (1 ™). PeakUMOHHYKO CMeCh NepeMelIMBAJd INPH KOMHATHOH
TeMIlepaType B TEUEHHE HOYM. PEakIMOHHYK) CMeCh KOHLIEHTPHPOBAJIU 10 TBEPAOTO
BellecTBa ¢ mojydeHueM 5-(2-(2-umanoaneramuno)umunasol 1,2-bnupunasuH-6-m)-2-
METOKCHHUKOTHHOBOUM KHUCJIOTHI, JIuTHeBOU comu (49 mr, 0,128 mmons, Beixon 90%) B BUzE
TBEPAOTO BeIlecTBa OekeBOro IBeTa. IIpOAyKT HCHONB30BaM KaK €CTh B MOCIENYHOIINX
XUMHUYECKUX PEaKIUSX.

MS ESI (m/z) 353.1 (M+H)

32: Cwmech 5-(2-(2-umanoaueramuno)umunasof 1,2-b Jmupunazun-6-mm)-2-
METOKCHHUKOTHHOBOU KUCJIOTHI, TuTHeBoU coyu (16 mr, 0,045 mmons), BOP (30,1 mr, 0,068

MMOJIb), (2-(Tpudropmerokcu)dennn)meranamuHa (8,68 mr, 0,045 MMoOnb) U OCHOBaHUS
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Xynura (0,040 mn, 0,227 mmonb) B DMF (1,0 M) mepememmmBainy NpU KOMHATHOH
TemnepaType B TedeHne Houn. HeounmmenHslii mponykt ounmanu npenaparusHoi LC/MS ¢
UCTIOJIb30BAHUEM CJIeNYIOMMNX yciaoBuid: koyoHka: XBridge C18, 19 x 200 mm, yacTuubl 5
MKM; ronBrxkHasA (pasza A: 5:95 aneronurpmin:Bona ¢ 10 MM arieraToM aMMOHUS; IOJBIKHAS
dasza B: 95:5 aueronutpun:Boma ¢ 10 MM aueratom ammonwmsi, rpagueHt. 30-70% B B
tedenre 20 MuH, 3aTeM 4-MHUHyTHOe ynaepxkusanue npu 100% B; ckopocts moroka: 20
wi/MuH. Ppakuuy, comeprKalue >KelaeMblii MPOAYKT, OOBENUHSIM M CYLIMIH IyTeM
LHEeHTPOOEeXKHOTO  BbimapuBaHus. Beimensmu  5-[2-(2-umanoaueramuno)umunaso| 1,2-b]-
nupuaasuH-6-mi|-2-merokcu-N-{ [ 2-(Tpud ropmerokcn )peHus | MeTun } nupuanH-3-
kapbokcamun (2,8 mr, 5,3 mkmoib, 11,8%).

MS ESI m/z 526 (M+H)

1H AMP (500 MI'y, DMSO-d6) 6 11.30 (s, 1H), 8.96 (br d, J=2.1 I'y, 2H), 8.72 (d,
J=2.1Twn, 1H), 831 (s, 1H), 8.08 (br d, J=9.5 I'y, 1H), 7.84 (br d, J=9.5T'y, 1H), 7.52 - 7.33
(m, 4H), 4.66 - 4.51 (m, 2H), 4.07 (s, 3H), 3.97 (d, J=5.2 'y, 2H).

Hpumep 33:  5-[2-(2-umanoaneramuno)umuaasof 1,2-b|nupunazun-6-mn]-N-{[2-
¢Top-5-(TprdTOpMeTOKCH ) EHIIT | METHI § -2-METOKCHITUPUANH-3-KapOOKCaMu

N X

5 HN—Q\/N\N/
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Cwmech 5-(2-(2-umanoaneramuno)umunasof 1,2-b Jnupunasus-6-m)-2-

METOKCUHUKOTHHOBOUM KHUCJIOTHI (16 mr, 0,045 mmons), BOP (30,1 mr, 0,068 mmons), (2-
¢dTop-5-(TpudTopmerokcu)pennn)meranamuna (9,50 mr, 0,045 MMoIb) 1 OCHOBaHUST XyHHUTa
(0,040 mu, 0,227 mmonb) B DMF (1,0 mu1) mepememiuBaii pu KOMHATHOHN TeMIiepaType B
TeueHne Houn. Heouwmmensslii mnpoaykT ounmanu npemapatuBHoii LC/MSc ¢
UCTIOJIb30BAHUEM CJIEAYIOIUX yCaoBwid: kooHka: XBridge C18, 19 x 200 mwm, 4acTumbl 5
MKM; nonBrxkHas pasza A: 5:95 aneronurpmii:Bona ¢ 10 MM arieraToM aMMOHUS; IOJBIKHAS
dasza B: 95:5 aueronutpun:soma ¢ 10 MM aneratom ammonwsi; rpagueHt. 30-70% B B
TedeHue 19 MuH, 3aTtem S-muHyTHOe ynaepxkuanue npu 100% B; ckopocts noroka: 20
Mi/MUH. Dpakuuy, comepKalue >KelaeMblii MPOAYKT, OOBENUHSUIM M CYLIMIH IyTeM
HEeHTpOOEeXKHOTO  BbImapuBaHus.  Bemmemsuim  5-[2-(2-umaHoaneramuno)umunasof 1,2-
b]mupunaszus-6-uin]-N- {[2-dTop-5-(TpudTopmeTorcH )HeHNIT|METHI § -2-METOKCUITUPHIUH-3 -
kapbokcamuy (2,6 mr, 4,8 moub, 10,6%).
MS ESIm/z 543.8 (M+H)
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'H SIMP (500 MI', DMSO-d6) & 9.05 - 8.85 (m, 2H), 8.68 (d, J=2.1 I'u, 1H), 8.31 (s,
1H), 8.08 (br d, J=9.2 T'y, 1H), 7.83 (d, J=9.5 I'n, 1H), 7.42 (br's, 1H), 7.34 (q, J=9.3 Ty, 2H),
4.67 - 4.52 (m, 2H), 4.08 (s, 3H), 3.44 - 3.38 (m, 3H).

IIpumep 34: N-{[2-pTop-5-(Tpudropmernn)penun|mernn }-5-[2-(2-
THIpOKCcHAeTaMua0 )uMuaaso| 1,2-b Jmupunazun-6-mi|-2-MeTOKCUTUPUIH-3-KapOOKCcaMu
0 ) N_Q\/ N \N/

HO N~ O

34A: 2-(Oensunokcu)-N-(6-xmopumuaaso| 1,2-b Jmupunasun-2-nn)aueramun: Pactsop
6-xnopumunaszol 1,2-b Jrupunaszun-2-amuna (250 wmr, 1,483 wmmonb), 2-(OeH3MIIOKCH)-
YKCYCHOM kucnotel (259 wmr, 1,557 mmons), DIEA (1,295 mn, 7,41 mmonb) u HATU (846 wr,
2,224 mmonb) B DMF (6,5 mi) mepememnBaiy npU KOMHATHOM TeMIlepaType B TEUEHHE
HouM. PeakimonHyro cmech pacrpenensuin Mexxay EtOAc (125 mm) u Bomoit (20 mu).
Opranuveckue BeuiectBa npombiBain 10%-ueiM pactBopoMm LiCl (2 pasa) u paccosiom,
CYIIMIN Haa OE3BOAHBIM CyJNb(paTOM HaTpHsi, GUIBTPOBAIN U KOHLIEHTPUPOBAIU 6 GAKYYME.
Heouunmennpiii ocratok HaHocwiu Ha 24 r© kojmoHky ISCO wu oummamu  Qui-
xpomarorpadueri, smoupyst 0-100% EtOAc B rekcanax, a 3arem 0-10% MeOH B DCM.
[Monyuamu 2-(6ensunokcn)-N-(6-xnopamuaasof 1,2-b|nupunasun-2-nn)aneramun (428 wr,
1,284 mmoub, Beixon 87%) B Buae OJIETHO-3KENITOrO TBEPAOTO BELIECTBA.

MS ESI (m/z) 317.4 (M+H).

34B: wmetun 5-(2-(2-(Gensmnokcu)aneramuno)umunasol 1,2-b lnupunazun-6-mi)-2-
MeToKCHHUKOTHHAT: Cwmech  2-(Gensmnokcn)-N-(6-xnopumunaso| 1,2-bmupunazus-2-mmn)-
aneramuna (210 wr, 0,663 wmmonb), MeTwn 2-MeTOKcU-5-(4,4,5,5-terpameruin-1,3,2-
nuokcaboponan-2-wn)aukoturarta (214 wmr, 0,729 wmmomp) wu  1,1'-Ouc(mu-tper-
oyrundochuno)peppouen namwtagus auxyuopuaa (21,61 mr, 0,033 mmonse) B 1,4-grokcane (5
MJT) Jera3upoBaiiu myreM 0apOOTUpPOBaHUs a30Ta B TedeHHe 5 MuH. 3arem nodasisun 2M
K5PO4 (0,994 min, 1,989 mmoinb) u cMech nepeMemmBand B TedeHue 15 muH mpu 100°C.
Peakimonnyro cmech pacnpenesnsuin Mexxay EtOAc (100 mn) w Bomoit (10 mum).
Oprannyeckre Bel[ECTBA NPOMBIBAIM PACCOIOM, CYLIWJIA Han Oe3BOOHBIM CyJb(parom
HaTpusi, PUIBTPOBAIN 1 KOHLEHTPUPOBAIHU 6 6aKyyme. HeounIeHHbIi OCTaTOK HAHOCUJIA Ha
12 r konouky ISCO u ouumanu koJOHOYHOU xpomatorpadueii, smoupys 0-10% MeOH B

DCM. Tlonyuanu metun 5-(2-(2-(6ensmnokcu)ameramuno)umuaaso| 1,2-b Jnupunazun-6-mmn)-
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2-merokcunukotuHat (159 wmr, 0,355 mmonb, BbIXOn 53,6%) B BUAE TBEPIOrO BEIECTBA
JKENTOTO IIBETA.

MS ESI (m/z) 448.1 (M+H).

34C: 5-(2-(2-(6en3unokcn)aneramuno)umunasol 1,2-b lnupunazun-6-mn)-2-
METOKCMHUKOTUHOBAs KHUCJIOTa, JuTHeBass coib. K cmecn mermn S5-(2-(2-(0eH3mIOKCH)-
aneramuno)umunasol 1,2-bnupunaszus-6-mn)-2-metokcuankoruHata (159 mr, 0,355 mmorn)
B TeTparuapodypane (5 mia) nobasnsan pacTBOp MOHOTHApaTa ruapokcuna autus (17,89 wmr,
0,426 mmonb) B Bome (1,5 mu). PeakunmoHHYI0 CMeCh MNepeMeIlnBajId NpPU KOMHATHOHN
Temnepatype B TeueHne 3 aHeld. CMech KOHLEHTPUPOBAJIM O TBEPAOIO BEIECTBA C
MOJIyUeHUEM 5-(2-(2-(6enzunokcu)aneramuio)umuaasol 1,2-bnupunasun-6-mn)-2-
METOKCHHUKOTHUHOBOM KUCJIOTHI, JiuTueBoi conu (150 mr, 0,311 mmons, Beixox 88%) B Buze
TBEPAOro BeliecTBa OexeBOro mpera. [IpOAyKT HCMOIB30BAIM B HEOUHINEHHOM BHAE Ha
cienyrouen cTaauu.

MS ESI (m/z) 434.1 (M+H).

34D: 5-(2-(2-(6ensmnokcu)aneramuno)umuaasof 1,2-b Jnupunazun-6-mm)-N-(2-grop-
5-(Tpudropmernn)oeH3n)-2-MEeTOKCHHUKOTHHAMMU; Cwmech 5-(2-(2-(6en3unokcu)-
arieraMui0)uMuaasof 1,2-bnupuna3suH-6-mi)-2-MeTOKCHHUKOTHHOBOM  KUCJIOTBI, JIMTHEBOH
coma (22 wmr, 0,051 mmons), BOP (33,7 mr, 0,076 mmonsb), (2-¢pTop-5-(Tpudropmern)-
denmn)meranamuna, HCI (11,65 mr, 0,051 mmonb) u ocHoBanusi Xynwura (0,044 mi, 0,254
mMmoib) B DMF (2,5 M) mepemMernnBaiu nMpu KOMHATHOW TeMIEpaType B TEUSHHE 3 THEH.
PeakimonHyo cMmech pasbasisuin 10 obmero oovema 75 ma EtOAc. Opranudeckuii cjiou
npomeiBaiu 10%-ubiM pactBopom LiCl (2 pasza) u paccoyom, cymwmid Han Oe3BOAHBIM
cyabdarom Harpus, GUIBTPOBATIM U KOHLEHTPHPOBAIH B BaKyyMe C MoJydeHHeM S5-(2-(2-
(6ensmiokcn)aueramuno)umunasol 1,2-b Jnupunazun-6-mn)-N-(2-¢prop-5-(Tpudropmerin)-
Oensmi)-2-merokcuHukoruHamuaa (30 mr, 0,044 mmonb, Beixon 87%). Mcnonp3oBaiu Kak
€CTh B TIOCJIEAYIOIUX XUMUYECKUX PEAKIIHSIX.

MS ESI (m/z) 609.3 (M+H).

34: Cwmecb coiporo 5-(2-(2-(6ensmnokcu)aneramMmuno)umuaaso| 1,2-bnupunazun-6-
w)-N-(2-prop-5-(tpudropmerin)densun)-2-merokcnHukotuHamuaa (30 mr, 0,049 mmonb) u
10% Pd/C (2,62 mr, 2,465 MKMOJIb) B YKCYCHOM KHCIIOTE (2 MJT) Iera3supoBalid B BAKyyMe U
3aIIOJTHSIN ra3000pa3HbIM BOJOPOOM. PeakIIMOHHYIO CMeCh MepeMEIINBaJi TP KOMHATHOM
TeMrepaType B TedeHue 5 4. PeakunoHHyI cMech (UIBTPOBAIM M KOHLEHTPHPOBAIH 10
nojydeHuss Macna. HeoummensHslii mnponykr oummanu npenapatuBHon LC/MS ¢

UCTIOJIb30BAHUEM CJIENYIOMNX yciaoBuid: koyoHka: XBridge C18, 19 x 200 mm, yactuusl 5
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MKM; ronBrkHas (pasza A: 5:95 aneronurpmin:Bona ¢ 10 MM arieraToM aMMOHUS; IOJBIKHAS
dasza B: 95:5 aueronutpun:Boma ¢ 10 MM aneratom ammonwmsi, rpagueHt. 20-60% B B
TedeHue 19 MuH, 3atem S-muHyTHOe ynaepxkusanue npu 100% B; ckopocts moroka: 20
wi/MuH. Ppakuuy, coneprKalue >KelaeMblii MPOAYKT, OOBENUHSIM M CYLIMIH IyTeM
LIEHTPOOEKHOTO BbIIAPUBAHUS c NOJydYEeHHEM N-{[2-¢pTop-5-
(Tpudropmermn)pernn |merun -5-[ 2-(2-ruapokcuaneramuno)umunasol 1,2-b jrupunazun-6-
Wi |-2-MeTokcunupuanH-3-kapookcamuaa (4,9 mr, 9,5 mxmons, 19,3%).

MS ESIm/z 519.1 (M+H)

IH AMP (500 MI'uy, DMSO-d6) & 10.39 (s, 1H), 9.08 (br t, J=5.9 I', 1H), 9.02 (d,
J=2.4 T'y, 1H), 8.70 (d, J=2.4 ', 1H), 838 (s, 1H), 8.12 (d, J=9.4 I'y, 1H), 7.99 - 7.80 (m,
2H), 7.76 (br s, 1H), 7.49 (brt, J=9.2 I'y, 2H), 4.65 (br d, J=5.9 'y, 2H), 4.11 (br d, J=5.7 I'y,
2H), 4.08 (s, 3H).

IIpumep 35: N-{[2-¢prop-5-(tpudropmerokcu)pennn|merun } -5-[ 2-(2-

ruapokcuaneramMuao)uMuiasol 1,2-b | nupunasun-6-m|-2-MeTOKCHITUPUANH-3 -KapOOKCaMH
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Cwmech 5-(2-(2-(6ensmnokcu)aueramuno)umuaasol 1,2-b Jnupunazun-6-mn)-N-(2-prop-
5-(Tpudropmerokcu)den3un)-2-meTrokcuHuKoTuHaMuaa (28 mr, 0,045 mmonb) u 10% Pd/C
(2,386 wmr, 2,242 mxmonb) B EtOH (1,5 wmu) nerasupoBaiu B BakyyMe W 3amOJIHSUIN
razoo0pasHbIM  BOIOPOIOM. PeakuMOHHYHO CMeCh TNepeMeIINBaJd INPH KOMHATHOH
TeMIieparype B TeueHue Houu. JIoOaBIsin YKCYCHYEO KHCIOTY (3 MJI) M CBEXKHI KaTaTHu3aToOp
10% Pd/C (10 wmr). PeakuMOHHYIO CMeCh OETra3sHpOBaJM W 3aMOJHSUIA BOIOPOIOM, U
nepeMelBaId PU KOMHATHOH TeMmIeparype B TEYEHHE HOYM. PEaKIHMOHHYIO CMECh
($UIbTPOBANIH M KOHLIEHTPUPOBAIN 10 MOJy4YeHUsI Macia. HeounIneHHbIi MPOAYKT OYHIIATIN
npenapatuBHoii LC/MS ¢ ucnonb3oBaHHeM CIEAYIOMUX yClIoBuil: kojonka: XBridge C18,
19 x 200 mm, gactumpsl 5 MkMm; nonBwkHas (asa A: 5:95 aneronutpunoma ¢ 10 MM
alieTaToM aMMOHWS, monBwkHas ¢aza B: 95:5 aneronurpmnBoma ¢ 10 MM auerarom
ammoHust; rpaauent: 20-60% B B Teuenue 20 mMuH, 3aTeM O0-MUHYTHOE yAep:KUBaHHUE IMpPU
100% B; ckopocte motoka: 20 mu/mMuH. @paknuy, COAEpIKALINE >KEeJaeMbld MPOIYKT,
OOBENUHSIM M CYLIMJIM TYTeM LEHTPOOEXKHOro BbimapuBaHus. Beimemsnn N-{[2-¢top-5-
(Tpudropmeroxcu)penun |merun §-5-[ 2-(2-ruapokcraneramuno)umunasol 1,2-b jnupunasun-

6-m1]-2-MeTokcunupuauH-3-kapookcamun (5,6 mr, 10,5 mxmorsb, 23,3%).
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MS ESIm/z 535.2 (M+H)

'H AMP (500 MI'u, DMSO-d6) § 10.39 (s, 1H), 9.11 - 8.98 (m, 2H), 8.70 (d, J=2.4
I'm, 1H), 8.38 (s, 1H), 8.12 (d, J=9.5 I'y, 1H), 7.89 (d, J=9.5 I'u, 1H), 7.47 - 7.35 (m, 3H),
4.60 (brd, J=5.8 Ty, 2H), 4.15 - 4.10 (m, 2H), 4.09 - 4.05 (m, 3H), 3.18 (br s, 1H).

Hpumep 36: N-{[2-¢rop-5-(TpudTopmerokcu)den|merun }-5-[2-(2-ruapoxcu-2-

METHJIIPONIaHaMUA0 )uMuaa3o| 1,2-b Jmupunazun-6-mi|-2-MeToKCUupuInH-3-KapOokcaMua

36A: N-(6-xnopumunasoll,2-b|nupuaaszuH-2-mn)-2-rugpoKCcH-2-MeTHIIPOTIaHAMHUI
PactBop 6-xnopummnasol 1,2-bnupunasun-2-amuna (225 wmr, 1,335 mmons), 2-rugpokcu-2-
METHJINPOINAHOBOM KUCHOTHI (153 mr, 1,468 mmons) u BOP (885 mr, 2,002 mmons) B DMF (8
mi) u DIEA (0,932 mi, 5,34 mMMonb) mepeMelinBald NpU KOMHATHOH TeMIeparype B
TedeHne Houu. IIpoaykT OTGHUIBTPOBBIBANIM M CYIIWIN C TOnydeHHeM N-(6-XJIopaMuaaso-
[1,2-b]nupunasun-2-un)-2-ruapokcu-2-meruinponanamuna (500 mr, 0,864 MMoOnb, BBIXOA
64,7%) B BuAe TBEPAOrO BELIECTBA JKENITOro IBera. lIpeAnmpuHSATas MONBITKA OYUCTKH
oKkasajach Hed(p(PEeKTHUBHOM, TMOITOMY HEOUHMINeHHbId mpoaykT (uuctrora ~50%)
UCTIOJIB30BAJIH KK €CTh B MOCIENYIOINX XUMUYECKUX PEaKLIUsIX.

36B: metun 5-(2-(2-ruapokcu-2-MeTHIINPONnaHaMuao))umuaaso| 1,2-b nupunazun-6-
wi)-2-MeToKCMHUKOTHHAT: Cmech N-(6-xmopumunaasol 1,2-b|nupunasun-2-ui)-2-ruApoKCH-
2-merunnponanamuna (96 mr, 0,375 Mmonb), metun 2-mMeToKcu-5-(4,4,5,5-Terpamerin-1,3,2-
nuokcaboponan-2-mwn)aukorurara (100 wmr, 0,341  wmmomp) wu  1,1'-Ouc(mu-tper-
oyrundochuno)peppouen namaaus auxiuopuaa (6,67 mr, 10,23 mxmoinb) B 1,4-muokcaHe
(2,5 mu) nerazuposanu nytem Oapooruposanusi Ny B Teuenue S muH. Jlobasmsm 2M K3POy
(0,512 mu, 1,023 MMOIIb) M pPEaKIMOHHYIO CMECh IMEPEeMEINNBAJIN B Te€UYEeHUE 15 MUH mpu
100°C. HeounineHHY0 peakLMOHHYIO CMECh KOHLIEHTPUPOBAJIM HEMOCPEICTBEHHO Ha LIeNIUTe
U OYMIIATH KOJOHOYHOH (umm-xpomarorpadueri Ha cucreme Isco (24 1, 0-10%
MeOH/CHxClz). TlonyueHHbiii metun S-(2-(2-ruppokcu-2-MeTHIIPONaHaMHI0 )UMUIa30-
[1,2-b]mupunazun-6-un)-2-merokcuHukoTrHAT (82 mr, 0,213 mmonb, Bexoa 62,4%) B BuIe
JKENTO-KOPUYHEBOTO TBEPIOIO BEIIECTBA, IO-BUAUMOMY, NpPEACTaBIsieT co0oil cMech
AIMJTMPOBAHHOTO M HEAIMJIMPOBAHHOTO MPOAYKTA, KOTOPBIH HCIOJB30BAIM KaK €CTh B

MOCICAYOIUX XUMHYICCKUX PCAKIUAX.

MS ESI (m/z) 386.2 (M+H)
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36C:  5-(2-(2-rumpokcu-2-metunnponaHamuno)umunasol 1,2-bnupunazun-6-mn)-2-
METOKCUHUKOTHHOBass  kuciora: loroBmimm  cvech  Metmn  S5-(2-(2-rumgpokcm)-2-
METHJIIPONIaHaMH 10 )-UMHaa30[ 1,2-bmupunasnH-6-ui-2-MeTOKCUHUKOTHHATA U MeTHI S-(2-
amuHOMMHA30[ 1,2-b]-nmupunasun-6-un-2-merokcunukorndara (82 wmr, 0,213 mMmonp) B
cmecn Terparuapodypan/sona (3 m/1,5 mn). PeakunoHHYHO CMeCh MMEpeMellnuBajid B
TeyeHrne 90 MUH NP KOMHATHOW TEMIIepaType U KOHLEHTPUPOBAJIN A0 MOJYYEHUs TBEPIOTO
BEIECTBA. 1BEPIO€ BEIIECTBO NOABEPraidi Aa3e0TPONHONH NEPEeroHKe C TOIYOJOM C
nojiyueHueM  5-(2-(2-runpokcu-2)-MeTrinponasaMuao)uMunasol 1,2-b nmupunazus-6-um)-2-
METOKCHHUKOTHHOBOW KHUCIOTHI (80 mr, 0,194 mmonb, BbIxOA 91%), >KeNTO-KOPUYHEBOE
TBEPJIO€ BELIECTBO U CMECh C HEAIMJIMPOBAHHBIM BEINECTBOM. lcmonb3oBanu kak €CTh B
MOCJIEAYIOLUINX XUMUYECKUX PEaKIUsX.

MS ESI (m/z) 372.2 (M+H)

36: Cwmecb 5-(2-(2-ruapokcu-2-MeTHInIponaHaMuno)umMuaasol 1,2-bnupunaszun-6-
WJ1)-2-MEeTOKCHHUKOTHHOBOU KUCJIOTHI (39 mr, 0,105 mmons), BOP (69,7 wmr, 0,158 MMoIb),
(2-¢prop-5-(rpudropmerokcu)penmn)meranamuna (21,96 mr, 0,105 mMmonb) MU OCHOBaHUS
Xynura (0,092 mn, 0,525 mmomp) B DMF (1 ™) nepememuBaniu NpU KOMHATHOM
TemmepaType B TedeHue Houn. HeouuiueHHbll mpoaykt ounimanu npenaparusHoi LC/MS ¢
UCTIOJIb30BAHUEM CJIENYIOIINX ycioBui: kosoHka: XBridge C18, 19 x 200 mm, 4acTuubl 5
MKM; nonBrxkHas paza A: 5:95 aneronurpmi:Bona ¢ 10 MM arieraToM aMMOHUS; TIOJIBKHAS
dasza B: 95:5 aueronutpun:Boma ¢ 10 MM aneratom ammonwsi, rpagueHt. 30-80% B B
tedeHne 20 MuH, 3aTeM 4-MHUHyTHOe ynaepxkuanue npu 100% B; ckopocts moroka: 20
wi/MuH. Dpakuuy, comepKalue KelaeMblii MPOAYKT, OOBENUHSUIM M CYLIMJIH IyTeM
LEHTPOOEKHOTO BBIMAPUBAHUS C TIOJIYYEHHEM IKellaeMoro mpoaykra, N-(2-¢rop-5-
(TpudTopmeTorcn)oen3min)-S-(2-(2-runpokcu-2-MeTIinponasamMuno )umuaasol 1,2-bl-
NUPUAA3HH-0-11)-2-MeTOKCHHUKOTHHaMuAa (13,9 mr, 0,024 mmounb, Bbxon 46,6%). Kpome
TOro,  Takxke  Bbyiesun  S-(2-ammuHommupaaso[ 1,2-b]nupunaszun-6-ni)-N-(2-pTop-5-
(TpudropmeTokcn)oen3un)-2-merokcuankotuHamuy (13,2 mr, 0,027 mmons, Bbxon 52,2%)
[BMT-313951-01-001].

MS ESIm/z 563.2 (M+H)

'H AMP (500 MI'u, DMSO-de) & 9.81 (s, 1H), 9.03 (br t, J=6.0 ', 1H), 8.96 (d, J=2.4
I'n, 1H), 8.67 (d, J=2.4 I'u, 1H), 8.34 (s, 1H), 8.07 (d, J=9.5 I'y, 1H), 7.84 (d, J=9.5 'y, 1H),
7.43 - 7.29 (m, 4H), 4.58 (br d, J=5.8 'y, 2H), 4.06 (s, 3H), 1.38 (s, 6H).

[Mpumep 37: 5-(2-aueramunonmunasol 1,2-b Jmupunazus-6-mi)-N-(2-¢prop-5-

METOKCUOEH3MIT)-2,0- TUMETHITHUKOTHHAMHT
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37A: stun (2Z,3E)-2-(1-amuHO3THIIMIEH )-5-0Kcorekc-3-enoat: K pactBopy st (Z)-

3-amuHOOYT-2-eHOAaTa (2 1, 15,48 wM™MMmOnb) B ostanone (175 wmn) pobapmsm  4-

(Tpumermincunnn)OyT-3-uH-2-0H (2,98 wmn, 17,81 MmOnp) W TONY4YeHHBIH pPacTBOP
nepememnBan npu S50°C B TeueHune 2 Houeill. HeouuleHHYHO pPEaKLUOHHYK) CMECh
OXJIXKAIH 1O KOMHATHOM TeMIepaTypbl 1 KOHLEHTPUPOBAJIHU 10 TIOJIy4EHUs Macia [Ha OaHe
¢ xononHo# Bonoi|. Heounmmennsiit nponykt HaHocwiIM Ha 40 1 kojoHky ISCO u ouunmanu
KOJIOHOYHOM XpoMmatorpadueii, samoupyst 0-100% EtOAc B rekcanax. I[Ipoaykr samouposanu
npu 100% EtOAc [smoupoBaH mociaeqHuM| U MpPeACTaBisl cOO0i NOBOJBHO HEOOJBLIOH
IUK, C WCIOJb30BAHUEM JE€TEKTOpa, ycTaHoBjieHHOro Ha 230 HM u 243 uM. Ilonyuanu
JKeJlaeMblil TUEHOH B BHJE JKEJITOr0 KpUCTalIu4deckoro Bemectsa, 3tui (2Z,3E)-2-(1-
AMHHOATUJIHIIEH )-5-0kcorekc-3-eHoata (1,78 r, 8,12 mmonb, Beixon 52,5%).

MS ESI (m/z) 198.3 (M+H)

37B: stun 5-6pom-2,6-numernnHukotruHat: NBS (1,928 r, 10,83 mmonb) nobasisiiu
K pactBopy 3tui (2Z,3E)-2-(1-amuHosTHIIHEH )-5-0Kcorekc-3-enoara (1,78 r, 9,02 Mmoub) B
sTaHone (85 MuI) W MOJydeHHBIH pacTBop nepemeurnBanu npu 0°C B TeueHue 30 MUH.
HeounineHHyo peakMOHHYI0 CMeCh KOHLIEHTPUPOBAU 10 MOJIYYeHUs Macja, HAHOCHJIU Ha
80 r xononky ISCO u ouminanu KOJOHO4HOH xpomaTorpadueii, smoupys 0-100% EtOAc B
rekcanax. [Tonyuanu >Tun-5-6pom-2,6-mumetwnHukoTuHaT (1,92 1, 7,07 MMoib, Beixon 78%)
B BUJI€ KPUCTAJUINYECKOTO CBETIIO-KEJNTOTO TBEPAOTO BELIECTBA.

MS ESI (m/z) 259.9 (M+H)

37C: stun 5-(2-aneramunoumunasol 1,2-b Jnupunazun-6-mn)-2,6-TMMETUITHUKOTHHAT:
Cmecp N-(6-xnopumupaso[1,2-b|nupunazun-2-mn)aneramuna (500 wmr, 2,374 MMoOIb),
4,4,4'.4'5,5,5",

PdCly(dppf)-CH2Cl2 (194 wr, 0,237 mmonb) u anerata kamus (699 mr, 7,12 mMmonb) B

5'-oktamermn-2,2'-6u(1,3,2-arokcaboponana) (965 mr 3,80 mMmounb), agaykTa

nuokcane (11 m) Harpesanmu g0 100°C B Teuenue 2 4. CMmech OXJIaXKIajdu OO KOMHATHOMN
temrieparypsl. JlobaBnsmu atun 5-6pom-2,6-numernHukoTrHat (550 mr, 2,131 mMMomb) u
1,1'-6uc(nu-tper-oytundochuno)peppouen nmayuaguii guxiaopun (69,4 mr, 0,107 Mmoib) B
1,4-nnokcane (9 mi), U CMeCh Aera3upoBaIU MyTeM 0apOOTHPOBAHUS a30Ta B TEUCHUE 5 MUH.
Ho6asmsu 2M K3PO4 (3,20 mut, 6,39 MMoONb) B cMeCh TiepeMelINBaIA B Te4eHHe 15 MuH

npu 100°C. PeakunoHHYIO CMeCh oxjaxkaanu U pacmpeneisuin mexay EtOAc (100 mn) u
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Bono# (10 mur). Opraauyeckuii 10 MPOMBIBAIIN PACCOJIOM, CYLIIIN HaJl CYIb()aToM HaTpus,
GUIBTPOBAIM U KOHIEHTPUPOBAIH 8 8axyyme. HeOoUunIIeHHbI OCTaTOK HAHOCHIN Ha 24 T
kosoHKy ISCO m ounmanu xonoHOUHOH xpomarorpadueii, smoupys 0-10% MeOH 8 DCM.
IMonydanu stun  S-(2-aueramuponmunasol 1,2-bmupunasua-6-muin)-2,6-1TMMEe THITHUKOTHHAT
(750 mr, 1,910 mmoub, Bbixon 90%) B BUAE JKEITOTO TBEPIOTO BEINECTBA.

MS ESI (m/z) 354.4 (M+H)

37D: 5-(2-aueramunonmuaasof 1,2-b Jnupunaszun-6-mi)-2,6-TMMETHITHUKOTHHOBAS
kucyora, gutuesast conb. K cmecu stun 5-(2-anerammnonmunasof 1,2-b jmupunasus-6-m)-
2,6-numerunaukorunara (750 wmr, 2,122 mmons) B THF (10 mu) moGamisuim pactBop
MoHoruzapara ruapokcuzpa jutus (107 wr, 2,55 mmons) B Bome (1,5 mu). Cwmech
nepeMelBaiy B TeueHne | 4 Impu KOMHATHOH TeMIepaType U OCTaBJISIIM B XOJOJUJIbHUKE
Ha 3 nHs. J{oOaBnisiin OMONHUTEIBHOE KOJMYECTBO MOHOTHAPATa rTUApoKcuaa Jutus (20 mr)
B Boze (0,5 Mu1) M peakIMOHHYIO CMECh NEepPEeMEIINBAIM NMPU KOMHATHOH TeMIeparype B
Te€YeHHEe HOYM. PeakIMOHHYI0 CMeCh KOHLIEHTPUPOBAJIM [0 TBEPAOrO BEIIECTBA, Moyyas 5-
(2-aueramugonmuaasof 1,2-b JnupunasuH-6-ui)-2,6- AMMETUITHUKOTUHOBYIO KUCIOTY (655 M,
1,812 mmounb, BeIx0n 85%) B BU/Ie TBEPAOTO BEIIECTBA JKEJITOTO IIBETA.

MS ESI (m/z) 326.2 (M+H)

37: Cmech 5-(2-aneramunoumunasof 1,2-b Jnupunazun-6-mi)-2,6-
JUMETHIIHUKOTHHOBOM KucoThl (20 mr, 0,061 Mmosb), ocHoBanust Xynura (0,054 mi, 0,307
MMOJIb), (2-¢pTop-5-merokcudenmn)meranamuna (9,54 mr, 0,061 mmons) u BOP (40,8 wr,
0,092 mmonb) B DMF (1,0 mu1) mepeMeminBaiyu nMpu KOMHATHOW TeMIepaType B TeUeHHE 3
nueit. ChIpyr0 peakIMOHHYK CMech ouuinanu npenapatuBHoii LC/MS, wucnombsys
cnenyromue ycnopus: konoHka: XBridge C18, 30 x 200 MM, 4acTULIBI 5 MKM; TOIBUMKHAS
dasza A: 5:95 aueronutpun:Bona ¢ 10 MM ameratom aMMoOHWsI, moaBwxkHast (aza B: 95:5
auneroHuTpuwi.oga ¢ 10 MM aneratom ammonwsi, rpaaueHT. 9-49% B B Teuenue 20 muH,
3areM 2-mMuHyTHOe yaepxuanue npu 100% B; ckopocte moroka: 45 miu/muH. @pakiuy,
cofepKalie JKeNaeMbli TMPOAYKT, OOBEAMHSIM M CYLIWIM NyTeM LEeHTPOOEKHOTro
BBIMIAPUBAHUS ¢ MOJy4deHueM S5-(2-aneramunonmunasof 1,2-b Jmupunazun-6-mi)-N-(2-prop-5-
mMeTokcubensmn) 2,6-qumermnaukotuHamua (11,3 mr, 0,024 mmogs, Beixon 39,7%).

MS ESI (m/z) 463.2 (M+H)

'H AMP (500 MI', DMSO-ds) § 10.93 (s, 1H), 9.03 (br s, 1H), 8.29 (s, 1H), 8.07 (br
d, /=9.5Tu, 1H), 7.86 (s, 1H), 7.45 (br d, /=9.5 ', 1H), 7.12 (br t, J/=9.3 I'y, 1H), 6.95 (brs,
1H), 6.86 (br d, /=89 I'y, 1H), 4.47 (br d, J=5.5 I'y, 2H), 3.66 - 3.59 (m, 3H), 2.57 - 2.54 (m,
6H), 2.12 (s, 3H).
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Hpumep 38: N-(2-¢pTop-5-(Tpudropmerokcn)den3nn)-5-(2-(2-ruapokcruaneTaMusio)-

umuaaso[ 1,2-b|mupunazun-6-mn)-2,6-TMMETHITHUKOTUHAMUT
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L H
F

HO N

38A:  5-Opom-N-(2-¢prop-5-(Tpudropmerokcn)deH3ni)-2,6-AMMETHITHUKOTHHAMHU
Cmech 5-0pom-2,6-TUMeTIITHUKOTHHOBOH KUCIOTHI (150 mr, 0,652 mmouns), BOP (433 wr,
0,978 mmonb), (2-¢prop-5-(Tpudropmerokcu)penmn)meranamuna (150 mr, 0,717 mMmonb) u
ocHoBanusi Xynura (0,569 mu, 3,26 mmons) B DMF (4 min) nepemeniuBaiy npu KOMHATHOM
TeMIIepaType B TeueHHe HOuU. PeakIoHHy0 cMech pazbaBisiian 1o obmero odbema 75 mi
stunaneratoM. OpraHudeckue BeuiecTBa mnpoMbiBaiud 10%-HbIM BOJHBIM PacTBOPOM
XJIOPHJIA JINTHA U PACCOJIOM, CYLIMJIM HaJ O€3BOIAHBIM CyJb()aToM HaTpusi, GUIBTPOBAIH U
KOHLIEHTPUPOBAIU 6 6akyyme. HeounmmeHHsll ocTaTok HaHOCWIM Ha 24 r konoHky ISCO u
OYHINAJIH KOJJOHOYHOH XpomaTorpadueii, smoupyst 0-100% EtOAc B rekcanax. [Tonyuanu 5-
Oopom-N- (2-¢pTop-5-(Tpudropmerokcu)densun)-2,6-qumermwnHukoTHHaMua (199 wmr, 0,463
MMOJIb, BbIx0n 71,0%) B Buae 6enoro TBEpAOro BEIIECTBA.

MS ESI (m/z) 421.2 (M+H)

38B: 2-((6-xnopumunaso[1,2-b|nupunasun-2-mi)aMuHO)-2-0KkcoaTuIanerar: Pacteop
6-xnopumunazo| 1,2-bnupunasun-2-amusaa (800 wmr, 4,75 MMoinb), 2-alE€TOKCUYKCYCHOH
kucyiotsl (588 mr, 4,98 mmosb), DIEA (4,14 mn, 23,73 mmonb) u BOP (3148 mr, 7,12 Mmmob)
B DMF (18 mu1) mepememnBaiu npu KOMHATHOW TemriiepaType B TedueHue Houu. [locne
NepeMeluBaHis B TEUCHUE HOYM PEAKIMOHHYI cMech pacnpenesuin mexnay EtOAc (125
wi1) u Bozolt (20 mut). Opranndeckue Bemectsa nmpombiBaiu 10%-ueiM pactBopoM LiCl (2
pasa) M paccoyioM, CYIIMIM Hajx Cyib(aToM HaTpusi, (QUIBTPOBAIH M KOHLEHTPHPOBAJIH.
Heounmennsiii ocratok HaHocwiu Ha 24 r© xonoHky ISCO, ounmanu ¢uoum-
xpomarorpadueit, smoupys 0-100% EtOAc B rekcanax u 3atem 0-10% MeOH B DCM.
IMonydanu 2-((6-xnopumunaso[ 1,2-b|nmupunasun-2-mun)amuno)-2-okcostunanerar (1,079 r,
3,82 mmonb, BbIxo 80%) B BHI€ TBEPAOTO BEIECTBA OJIEAHO-JKENTOTO LIBETA.

MS ESI (m/z) 269.1 (M+H)

38C: 2-((6-(5-((2-¢prop-5-(TpudTopmerokcu)oen3mn)kapoamon)-2,6-
OUMETHIMPpUANH-3-nn)umuaasol 1,2-b jmupunasun-2-mn)amuno)-2-okcosrunanerar:  Cmech
0,201

2-((6-xnopumupazo[ 1,2-b|mupunasus-2-nn)amMuHo)-2-okcosTrnanerata (54  mr

2
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mmons), 4,4,4'4'5,5,5'

2 2 R | 2

annykra PdCly(dppf)-CH2Clz (16,4 mr, 0,020 mmonp) u aumerara kamust (59,2 wmr, 0,603

5'-okramermn-2,2'-6u(1,3,2-nuokcadboponana) (82 mr, 0,322 MMOJb),

MMOJIb) B auokcaHe (2 mu) HarpeBaimu 1o 100°C B teuenne | 4. Ilocne oxnaxkaeHus no
KOMHATHOH TeMrepaTypsl nodasysinn S-6poM-N-(2-¢pTop-5-(TpudTopmeTokcn)oeH3nn)-2,6-
auMmeTwiHuKOoTHHAMuA (64 mr, 0,152 mmons) u 1,1'-Ouc(nu-rper-Oytungocduno)deppouen
namtaguit auxnopun (9,90 mr, 0,015 mMmonb). PeakimoHHYIO CMeCh AerasupoBaIUd MyTEM
OapborupoBanus azora B Teuenue S muH. JJodasmsmm 2M K3PO4 (0,228 mu, 0,456 MMoIb) 1
cmecb nepemewmnBaiuy B TedeHne 10 muH npu  100°C.  PeakuMOHHYHO CMeCh
KOHLIEHTPUPOBAJIN HEMOCPEACTBEHHO Ha LeiauTe U HaHocuiau Ha 12 r komonky ISCO nns
OYUCTKH KOJIOHOYHOH xpomatorpadueii, samoupys 0-10% MeOH B DCM. Ilonyvanu 2-((6-
(5-((2-dTop-5-(TpudTopmMeTokcH )OeH3MIT)KapOaMonT)-2,6- AMMETUIITUPUINH-3 - U ) UMHU1a30-
[1,2-b]nupunazus-2-un)amMuHo)-2-okcoatunanerar (78 mr, 0,122 mmons, Berxon 80%).

MS ESI (m/z) 575.4 (M+H)

38: K cmecu  2-((6-(5-((2-dprop-5-(Tpudropmerokcu)densmn)kapdbamoni)-2,6-
AUMeTHINUPpUINH-3-ui)umuaasol 1,2-b Jnupunasun-2-un)amuno)-2-okcostunanerara (78 mr,
0,136 mmonb) B Tetparunpodypane (2 mu) n1oOaBiIsId PacTBOP MOHOTHApATa THAPOKCHIA
autus (6,84 mr, 0,163 mmonb) B Boze (1,5 mur). Cmech mepemMernnBaiu B Te4eHue | 4 mpu
KOMHATHOW Temreparype. PeakiMOHHYI0 CMeCh KOHLIEHTPHUPOBAJIH HA LEJIUTE W OYMIIAN
KOJIOHOYHO# xpoMarorpadueir Ha cucteme Isco, amoupys 0-15% MeOH B DCM. IMonyyanu
N-(2-prop-5-(TpudTopmerokcu)oen3mn)-5-(2-(2-rugpokcuaneramuno)umuaasol 1,2-

b |nupunasuH-6-mn)-2,6-numeTmiHukoTuHaMuA (39 mr, 0,072 mMmounb, Bbxon 52,9%) B Bue
TBEPIOTO BEIIECTBA JKEJITOTO LIBETA.

MS ESI (m/z) 533.4 (M+H)

'H AMP (400 MI'uy, DMSO-ds) & 10.37 (s, 1H), 9.09 (br t, J=5.7 I'u, 1H), 8.36 (s,
1H), 8.13 (d, /=9.3 I'y, 1H), 7.90 (s, 1H), 7.51 - 7.34 (m, 4H), 5.55 (br t, J=6.1 'y, 1H), 4.53
(brd, /=5.6 'y, 2H), 4.11 (d, J=6.0 'y, 2H), 2.60 - 2.54 (m, 6H).

IIpumep 39: N-{[2-¢TOp-5-(TpudTropmerokcu)perni|merwn } -5-[2-(2-

THIPOKCHAIIeTaMUI0 )uMuAa3o| 1,2-b |mupunasun-6-mi|-2-MeTuinupuanH-3-kapOokcamus
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39A: 2-(Gensunokcu)-N-(6-xnmopumuaaso[ 1,2-b Jmupunasun-2-wn)aueramua: Pactsop
6-xnmopumunaszo| 1,2-bjmupunaszun-2-amuaa (250 wmr, 1,483 wmmonb), 2-(OeH3MIIOKCH)-
YKCYCHOM KHCIOTHI (259 wmr, 1,557 mmons), DIEA (1,295 mn, 7,41 mmonbs) u HATU (846 wr,
2,224 mmone) B DMF (6,5 mi) mepemernnBaiy mpu KOMHATHOHM TeMIlEpaType B TEUEHHE
Houn. Ilocne mepemenInBaHus B T€UEHHE HOYM PEAKLIMOHHYIO CMECh PACIIPEeNsiii MEXIY
EtOAc (125 min) u Bonoit (20 mu). Oprannueckuii cinoit npomsiBaimu 10%-HeIM pacTBOPOM
LiCl (2 pa3a) u paccosoM, cymmuu Haj Oe3BOAHBIM CyJib(aTOM HATpus, (QHIBTPOBAIU H
KOHLIEHTPUPOBaiu B BakyyMe. Heounmenssiii octaTok HaHocuiau Ha 24 r xonoHky ISCO u
ounmmanm Qusiu-xpomatorpaduei, smoupys 0-100% EtOAc B rekcanax, a 3atem 0-10%
MeOH B DCM. Ilonyuanu 2-(6ensunokcu)-N-(6-xmopamunaso|l,2-bmupunazus-2-
un)aueramun (428 wr, 1,284 mmonb, Beixox 87%) B BuIEe TBEPAOrO BellecTBa OJeTHO-
JKENTOrO 1BETa.

MS ESI (m/z) 317.4 (M+H)

39B: ostun  5-(2-(2-(Gensmnokcu)aneramMmuno)umuaasol 1,2-b nupunazuH-6-mi)-2-
merunHUKOTHHAT:  Cmech  2-(6ensmnokcu)-N-(6-xnopumunaso| 1,2-b nupunasus-2-mm)-
aneramupa (220 wmr, 0,695 wmmomb), 4,4,4'4'5)5,5',5"-okramernn-2,2'-6u(1,3,2-
nuokcaboponana) (282 wmr, 1,111 mmons), agaykra PdCla(dppf)-CH2Cly (56,7 wmr, 0,069
MMOJIb) U auetara kajaus (204 wmr, 2,084 mmorb) B nuokcane (5 mut) Harpesanu no 100°C B
teuenue 1 4. JloGasnsiam 3T S-6pom-2-merunaukotuHar (150 mr, 0,615 mmonb) u 1,1'-0uc-
(mu-tper-OyTrndochuno)peppouen nammanuii auxmnopuzn (20,03 mr, 0,031 mmons) B 1,4-
auokcaHe (5 MII) M peakIMOHHYK CMeCh JerasupoBajy myTeM OapOOTHpPOBaHHUS a30Ta B
teyenue S5 muH. Jlobasnsmu 2M K3PO4 (0,922 mn, 1,844 MMoub) ¥ CMeCh TEpEeMENIUBAH B
teueHue 15 muH npu 100°C. PeakinOHHYIO CMeCh KOHLEHTPUPOBAIN HEMOCPEACTBEHHO Ha
nenute W ounmanu Qam-xpomarorpadueii ¢ wucrnonb3oBannem 24 1 kononku ISCO,
3IIOUpPYS 0-10% MeOH B DCM. Ionyuanu STUT 5-(2-(2-
(6ensminokcn)aueramuno)umunasol 1,2-b]- mupunasun-6-mn)-2-MmeTHIHUKOTHHAT (275 M,
0,556 mmoub, Berxox 90%) B BUZE TBEPAOTO BEIIECTBA JKEITO-KOPHYHEBOTO IIBETA.

MS ESI (m/z) 446.5 (M+H)

39C: 5-(2-(2-(6en3unokcn)aueramuno)umuasol 1,2-b jnupunazun-6-mn)-2-
METHJIHUKOTHHOBAasl KHCJIOTa, JuTueBass coib. K cmecu stunm  5-(2-(2-(0eH3MIIOKCH)-
arieramuio)uMuaasol 1,2-bnupunasus-6-mn)-2-metniHukoTuHaat (275 mr, 0,617 mMMonb) B
terparuapodypane (4 miu) nodaBisuin pacTBOp MOHoruaparta ruapokcuna jurus (31,1 wmr,
0,741 mmonp) B Bozme (1,5 mu). Cmech mepeMernnBajiM NMPH KOMHATHOW TeMIepatrype B

teuenne Houw. JloGamisum pactBop monoruapara LiOH (5 mr) B Bome (0,5 mi) u cmech
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nepeMeluBaId B TE€YCHHE HOYM. PEaKIMOHHYIO CMECh KOHLIEHTPHUPOBAIH IO TBEPAOTO
BelleCcTBa ¢ mojiyueHueM S-(2-(2-(6ensunokcn)aueramuno)umunasol 1,2-b jnupuna3zus-6-m)-
2-MeTUITHUKOTHHOBOH KHUCIOTHI (250 mr, 0,539 mmonb, Bbixon 87 %) B BHUIE TBEPAOrO
BEIeCTBa O€KEeBOro LIBETA.

MS ESI (m/z) 418.3

39D: 5-(2-(2-(6ensmnokcn)aneramuno)umuaasol 1,2-blnupunazun-6-mm)-N-(2-prop-
5-(TpudropmeTokcn)OeH3 NI )-2-METUTHUKOTHHAMUL Cwmech 5-(2-(2-(6en3unokcn)-
aneramuno)umunasol 1,2-b | nupuaasuH-6-mi)-2-Me THITHUKOTHHOBOH KuChoThl (20 mr, 0,048
MMOJIb), ocHoBaHust XyHura (0,042 mu, 0,240 mmons), BOP (31,8 mr, 0,072 mmonb) u (2-
¢dTop-5-(tpudropmerokcu)penmn)meranamuna, HCl (12,94 mr, 0,053 mmons) B DMF (2,5
MJI) TiepeMelInBali NPU KOMHATHOW TeMmIepaTrype B Te€4eHHe HOYM. PeaklMOHHYI0 CMeCh
paszbasnsim strnaueraroM (75 mut) u npombiBamu 10%-ubM pactBopom LiCl u paccosom.
Oprannueckre BeIIeCTBa CYLIMJIM Haa Oe3BOIHBIM CyibpaToM HaTpusi, (GuIbTpoBaIU H
KOHLIEHTPUPOBAIU 6 6akyyme. HeouuieHHbIH ocTaTok HaHOCUIM Ha koioHKY 4 r ISCO u
OYMIIAJIN KOJIOHOUHON Xpomarorpaduei, smoupys 0-100% EtOAc B rexcanax. [Tonyyanu 5-
(2-(2-(6ensmnokcu)aueramuno)umuaasof 1,2-b mupunazun-6-mi)-N-(2-pTop-5-
(Tpudropmerokcu)-OeH3ni)-2-MmeTuTHUKOTHHAMuUA (25 mr, 0,037 mmonb, Beixoxn 77%).

MS ESI (m/z) 609.6 (M+H)

39: Cwmecp 5-(2-(2-(Gensmnokcu)aneramuno)umunaso| 1,2-b Jnupunazus-6-mum)-N-(2-
¢dTop-5-(TpudTopmerokcu )oensmn)-2-mertmwiHukoTHHamuaa (25 mr, 0,041 mmons) u 10%
Pd/C (10,93 wmr, 10,27 MKMONb) B YKCYCHOH KuCJIOTe (2 MJI) AErasupoBad B BaKyyMe U
3aTeM 3aloJIHSIM Ta3000pa3sHbBIM BOIOPOAOM. PEaKLMOHHYIO CMeCh MEepeMELIUBAIN IPH
KOMHATHOW TeMIeparype B TeUYEeHHE HOYM. PEakIMOHHYH0 CMeCh (UIBTPOBAIA U
KOHLIEHTPUPOBAJIH 10 MOJTY4EHHUsI Macyia. HeounIneHHbIH MPOAYKT OUUIIAIH MpenapaTHBHON
LC/MS ¢ ucnonp3oBaHueM cieAyromux yciaosuit: konoHka: XBridge C18, 19 x 200 mw,
94acTUIBl 5 MKM; noaBrkHas (aza A: 5:95 aneronurpmwn:sona ¢ 10 MM areraToM aMMOHWS,
nonswkHas (aza B: 95:5 aneronurpmn: Boga ¢ 10 MM aneraToM aMMOHUSI, rpagueHT. 13-
53% B B Teuenue 20 muH, 3aTeM 4-MuHyTHOe yaepxkusanue npu 100% B; ckopocTb noToka:
20 mu/muH. @pakuuu, COAepKaIlHue >KeJaeMbld MPOAYKT, OOBEIUHSIIN U CYIUIMIA MyTEM
LEHTPOOEIKHOrO BBIMApUBaHUS € mojdydeHueM N-(2-drop-5-(Tpudropmerokcn)doeH3mn)-S-
(2-(2-ruppokcuaneramuno)umunasol 1,2-bmupunasun-6 wn)-2-mermwnaukornHamuna (1,4 wmr,
2,64 MKkMoOITb, BBIXOT 6,44%).

MS ESI (m/z) 518.9 (M+H)
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'H SIMP (500 MI'u, DMSO-d6) & 10.38 (s, 1H), 9.28 - 9.15 (m, 2H), 8.40 (s, 2H),
8.15 (d, J=9.5 I'w, 1H), 7.91 (d, J=9.5 I'y, 1H), 7.46 (br s, 1H), 7.40 (br d, J=7.3 ', 2H), 4.58
(br d, J=5.8 Ty, 2H), 4.12 (br s, 2H), 3.60 - 3.26 (m, 1H), 2.59 (s, 3H).

Ta6mmna 1. Coenunenusi, npencraBieHHble B Tabmuue 1, momydamu crmocobamu,

ONMUCAHHBIMU B mpuMepe 14.
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HaumenoBanue

Haou.
HOHBbI
MS

AMP

40

5-{2-aueramunoumunaszol 1,2-
b |mupunazun-6-mn }-N-[(2-Top-5-
MeTOKCH(peHUT)MeTHI|-2-
(Ds)meroxkcunupunuH-3-kapOoKcaMus

468.2

1H SIMP (500 MI'u, DMSO-d6) & 10.77 (br s, 1H), 8.97 (s,
1H), 8.86 - 8.75 (m, 1H), 8.71 (d, J=2.2 T, 1H), 8.31 (s,
1H), 8.05 (d, J=9.4 I'n, 1H), 7.81 (d, J=9.4 'y, 1H), 7.16 -

6.97 (m, 2H), 6.93 - 6.79 (m, 2H), 4.57 (br d, J=5.8 T'w, 2H),

3.77 - 3.74 (m, 2H), 2.13 (s, 3H)

41

5-{2-aneramunonmunazol 1,2-
b |mupunazus-6-mn }-N-[(1S5)-1-[2-pTop-5-
(TpudropmeTokcu)benun|Tun]-2-
(Ds)meToxcunupuanH-3-kapOoKcaMuL

536.1

1H SIMP (400 MI', DMSO-d6) & 10.91 (s, 1H), 8.99 (d,

J=2.4 Ty, 1H), 8.93 (d, J=7.7 T'u, 1H), 8.56 (d, J=2.4 I'y,

1H), 8.31 (s, 1H), 8.09 (d, J=9.4 T', 1H), 7.91 - 7.79 (m,

1H), 7.57 (br d, J=4.3 Ty, 1H), 7.42 - 7.32 (m, 2H), 5.38

(quin, J=7.1 T, 1H), 2.17 - 2.07 (m, 3H), 1.52 - 1.47 (m,
3H).

42

5-{2-aneramunonmunaszol 1,2-

b]mupunazun-6-un}-N-{[2-pTop-6-(2,2,2-
TpudTOp3TOKCH )(peHwIN |MeTI § -2-

(Ds)meTokcunupunuH-3-kapOOKcaMus

5359

1H SIMP (500 MI'n, DMSO-d6) d 10.91 (br s, 1H), 9.07 -
8.87 (m, 1H), 8.84 - 8.67 (m, 1H), 8.46 (br s, 1H), 8.31 (brs,
1H), 8.08 (br d, J=8.5 I'u, 1H), 7.93 - 7.78 (m, 1H), 7.43 -
7.28 (m, 1H), 7.04 (br d, J=8.2 T'w, 1H), 6.96 (br t, J=8.7 I'n,
1H), 4.96 - 4.75 (m, 2H), 4.61 (br d, J=4.9 T, 2H), 2.17 -
2.09 (m, 3H).
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43

N-{[3,5-audrop-2-(okcan-3-
wIoKcH )penw |metn §-5-{2-
aneramunonmunasof 1,2-b Jmupunazuy-6-
nin }-2-(Ds3)merokcunupunus-3-
KapOokcaMuz

556.2

1H SIMP (500 MI'w, DMSO-d6) d 11.10 - 10.65 (m, 1H),
8.98 (s, 1H), 8.92 (brt, J=5.8 T', 1H), 8.73 (s, 1H), 8.34 (br
s, 1H), 8.06 (br s, 1H), 7.84 (br d, J=8.5 ', 1H), 7.22 (br t,
J=8.7 'y, 1H), 7.02 (br d, J=8.9 T', 1H), 4.70 - 4.53 (m,
2H), 4.17 (br s, 1H), 3.77 (br d, J=11.9 T'u, 1H), 3.67 - 3.52
(m, 1H), 3.18 (d, J=4.9 Ty, 1H), 2.58 - 2.54 (m, 2H), 2.12 (br
s, 2H), 2.05 - 1.96 (m, 1H), 1.95 - 1.79 (m, 2H), 1.52 (br d,
J=5.2 T, 1H).

44

N-({3,5-mu¢rop-2-[(3R)-okconan-3-
wiokcu|enwn f metmn)-5-{2-
aneramunonmuaasof 1,2-b Jmupunazux-6-
uin }-2-(Ds3)merokcunupunus-3-
KapOoKkcaMuz

542.0

1H SIMP (500 MI', DMSO-d6) & 10.91 (s, 1H), 9.00 (d,
J=2.1Twu, 1H), 8.92 (brt, J=5.8 'y, 1H), 8.74 (d, J=2.1 Ty,
1H), 8.32 (s, 1H), 8.09 (d, J=9.5 'y, 1H), 7.86 (d, J=9.5 I'y,

1H), 7.26 (br t, J=8.7 Ty, 1H), 7.03 (br d, J=9.2 Ty, 1H),

5.01 (brs, 1H), 4.62 - 4.49 (m, 2H), 4.02 - 3.90 (m, 2H),

3.87 -3.79 (m, 1H), 3.75 (dd, J=10.4, 3.7 T, 1H), 2.21 -

2.13 (m, 2H), 2.14 - 2.10 (m, 3H).

45

N-({3,5-audrop-2-[(3S)-okconan-3-
wiokcH|penun } MmeTm)-5-{2-
aueramunoumunasol 1,2-b jnupunazus-6-
nin }-2-(Ds)meTokcunupunuH-3-
KapOokcamuz

5419

1H SIMP (500 MI';, DMSO-d6) & 10.78 (br s, 1H), 8.98 (d,
J=2.1Tw, 1H), 8.81 (brt, J=5.7 'y, 1H), 8.73 (d, J=2.3 'y,
1H), 8.31 (s, 1H), 8.06 (d, J=9.4 Ty, 1H), 7.82 (d, J=9.4 I',
1H), 7.32 - 7.12 (m, 1H), 7.04 (br d, J=9.3 T'w, 1H), 5.01 (br
s, 1H), 4.67 - 4.48 (m, 2H), 4.04 - 3.89 (m, 2H), 3.89 - 3.71
(m, 2H), 3.29 (br s, 1H), 2.20 - 2.16 (m, 1H), 2.13 (s, 3H).
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46

N-{[3,5-audrop-2-(okcan-4-
nnokcH )b enmn |(neiirepo)mernn §-5-{2-
aneramunonmunasof 1,2-b Jmupunazuy-6-
win }-2-(Ds3)merokcunupunus-3-
KapOokcaMuz

5582

1H SIMP (500 MI', DMSO-d6) & 10.91 (s, 1H), 8.99 (d,
J=2.1Tw, 1H), 8.93 (s, 1H), 8.73 (d, J=2.4 I'y, 1H), 8.31 (s,
1H), 8.08 (d, J=9.5 'y, 1H), 7.85 (d, J=9.5 'y, 1H), 7.31 -
7.16 (m, 1H), 7.03 (br d, J=9.2 T'n, 1H), 4.31 (dt, J=9.1, 4.8
Ty, 1H), 3.96 - 3.87 (m, 2H), 2.57 - 2.56 (m, 2H), 2.12 (s,
3H), 1.98 (brd, J=11.6 T'w, 2H), 1.77 - 1.68 (m, 2H).

47

5-{2-aueramunoumunaszol 1,2-
b]mupunazun-6-un}-N-[(1R)-1-[2-pTop-
5-(Tpudropmerokcu)pernn|sTun]-2-
(Ds)meroxcunupunuH-3-kapOokcaMus

536.1

1H SIMP (400 MI', DMSO-d6) & 10.91 (s, 1H), 8.99 (d,
J=2.6 'y, 1H), 8.93 (d, J=7.7 T'u, 1H), 8.55 (d, J=2.6 'y,
1H), 8.31 (s, 1H), 8.09 (d, J=9.9 'y, 1H), 7.86 (d, J=9.5 'y,
1H), 7.56 (br d, J=3.9 'y, 1H), 7.42 - 7.33 (m, 2H), 5.38
(quin, J=7.2 'y, 1H), 2.16 - 2.08 (m, 3H), 1.49 (d, J=7.1 Ty,
3H).

48

N-{[3,5-nudrop-2-(okceran-3-
wiokcu)enun |merun }-5-{2-
aueramunoumuaasol 1,2-b jnupunazus-6-
uin }-2-(Ds3)merokcunupunuH-3-
KapOokcamuzg

5283

1H SIMP (500 MI'y, DMSO-d6) & 10.90 (s, 1H), 9.00 - 8.90
(m, 2H), 8.70 (d, J=2.1 T, 1H), 8.30 (s, 1H), 8.05 (d, J=9.5
Iy, 1H), 7.82 (d, J=9.5 T'u, 1H), 7.29 - 7.15 (m, 1H), 7.01 (br
d, J=8.9 'y, 1H), 5.16 (br d, J=6.1 I'n, 1H), 4.83 (t, J=6.9 T'wy,
2H), 4.74 (br t, J=6.1 'y, 2H), 4.56 (br d, J=6.1 T'n, 2H),
2.11 (s, 3H).

49

N-({2-[uuknonponun(nefdTepo)MeToKCH |-
3,5-nudpTopdenmn j mermn)-5-{2-
aueramunoumuasol 1,2-b jnupunazus-6-
wi }-2-(Ds3)MeTokcunupuiug-3-
KkapOoKkcaMu

528.0

1H SIMP (500 MI'ty, DMSO-d6) & 10.91 (br s, 1H), 8.99 (br

s, 1H), 8.93 (br s, 1H), 8.72 (br s, 1H), 8.31 (s, 1H), 8.08 (br

d,J=9.5T'w, 1H), 7.85 (br d, J=9.5 'y, 1H), 7.21 (brt, J=8.4

'y, 1H), 7.01 (br d, J=9.5 T, 1H), 4.62 (br d, J=5.8 T'y, 2H),

2.12 (s, 3H), 1.25 (br s, 1H), 0.58 (br d, J=7.3 T', 2H), 0.32
(br d, J=4.0 T, 2H).
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N-{[3,5-audrop-2-(okcan-4-
WIoKcH )penw |metn §-5-{2-

1H SIMP (500 MI'y, DMSO-d6) & 10.93 (br s, 1H), 8.97 (br
d, J=6.4 T'y, 2H), 8.70 (br s, 1H), 8.30 (s, 1H), 8.07 - 8.02

50 ! - . (m, 1H), 7.84 - 7.79 (m, 1H), 7.21 (br s, 1H), 6.99 (br d,
a””::g‘f?ggiﬂ;é Eigﬁgﬁif‘;‘f}‘ 6 1\(;( 3302 | 190w, 1H), 4.57 (br d, J=5.4 [, 2H), 429 (br s, 1H),
AN 3.44 -3.33 (m, 2H), 2.11 (s, 3H), 1.96 (br d, J=12.0 T'w, 2H),
P 8 F 1.70 (br d, J=9.5 T'g, 2H), 1.21 (br s, 2H).
5. {2-aneTammmoRMIAESO[.2- 1H SMP (500 MI'ty, DMSO-d6) & 10.91 (s, 1H), 9.05 - 8.92
51| blmpmmsm 6} Nof 112 drop-5- oFy (m, 2H), 8.55 (d, J=2.1 T'w, 1H), 8.31 (s, 1H), 8.08 (d, J=9.5
520.1 | T, 1H), 7.96 (br d, J=5.5 T, 1H), 7.85 (d, J=9.5 'y, 1H)
(Tpudropmermn)pernn T §-2- ’ ’ ’ y g ’ ; ’
(D3 )METORCHIIpIH-3-KApGORCAMIA F 774 (br s, 1H), 7.48 (brt, J=9.3 'y, 1H), 5.43 (brt, J=7.2
Iy, 1H), 2.12 (s, 3H), 1.50 (br d, J=7.0 ', 3H).
5-{2-aneTammmonMIAESO[.2- 1H SMP (500 MI'ty, DMSO-d6) & 10.91 (s, 1H), 9.05 - 8.92
52| blmpmmsm 6} No{ 12 drop-5- oF, (m, 2H), 8.55 (d, J=2.1 T'w, 1H), 8.31 (s, 1H), 8.08 (d, J=9.5
5202 | Tu, 1H), 7.96 (br d, J=5.5 T, 1H), 7.85 (d, J=9.5 I'y, 1H)
(TpudTopmerm)benun |aTun }-2- g ’ P ’ S
(D5 e roken I IA-KapGOKCAIIA F 774 (br s, 1H), 7.48 (brt, J=9.3 'y, 1H), 5.43 (brt, J=7.2
Ty, 1H), 2.12 (s, 3H), 1.50 (br d, J=7.0 ', 3H).
o L 1H SMP (500 MI'ty, DMSO-d6) & 10.91 (s, 1H), 8.97 (br d,
N {)ﬁ ﬁ;‘)‘;‘;ﬁﬂ%‘;‘gﬁfﬁ‘g”{‘)z?* A J=2.1Tw, 1H), 8.87 (brs, 1H), 8.72 (s, 1H), 831 (5, 1H),
53| aeranmonmmnasol] 2-blmnprtasti-6- 5261 | 807 (brd,J=9.2Tu, 1H), 7.83 (br d, }=9.5 Ty, 1H), 7.15 (br

wi }-2-(Ds3)meTokcunupuang-3-
KapOoKkcaMum

d, J=7.3 T, 2H), 4.57 (br d, J=5.8 I', 2H), 3.99 (br d, J=7.0
Ty, 2H), 2.11 (s, 3H), 1.29 (br s, 1H), 0.64 - 0.45 (m, 2H),
0.33 (br d, J=4.0 I', 2H)
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5-{2-aueramunoumunaszol 1,2-
b]mupunasun-6-un }-2-(Ds)meTokcu-N-

OCF,

1H AMP (500 MI'y, DMSO-d6) 6 10.90 (s, 1H), 8.96 (d,
J=2.4Tu, 1H), 8.81 (d, J=7.6I'y, 1H), 8.58 (d, J=2.4 I'Ly,

o {1-[2- 518 | 1H), 8.30 (s, 1H), 8.07 (d, J=9.5 T'y, 1H), 7.83 (d, J=9.5 T'wy,
(Tpud TOpMeTOKCH )(DEHIIT |3 THI } TUPUIUH- 1H), 7.74 - 7.59 (m, 1H), 7.48 - 7.32 (m, 3H), 5.43 (quin,
3-kapBokcamiz J=7.1Tw, 1H), 2.11 (s, 3H), 1.47 (d, J=7.0 Ty, 3H).
1H AMP (500 MI'u, DMSO-d6) & 10.93 (br s, 1H), 8.97 (br
Niﬁqﬁfﬁﬁiﬁﬁﬁiﬁ:ﬁfﬁcy5 - OY s, 2H), 8.71 (d, J=2.1 T', 1H), 8.30 (5, 1H), 8.06 (br d, J=9.4
55 | aucrasmommasol z_b]mpﬂ;lm}l_ ‘. £ | spg5 | T 1H), 7.83 (brd, 1=0.4 T, 1H), 720 (brt, J=8.7 T', 1H),
1} 2(D> ETOR eI 2 | 6.99 (brd, J=9.0 Ty, 1H), 4.60 (br d, J=5.7 ', 2H), 3.95 -
capGorcann, TFA 3.84 (m, 2H), 2.11 (s, 3H), 1.25 (br s, 1H), 0.57 (br d, J=6.8
’ I Ty, 2H), 0.30 (br d, J=4.6 T'w, 2H).
1H AMP (500 MI'u, DMSO-d6) 6 10.91 (s, 1H), 8.97 (d,
N-{[5-(uMKIOTIPOMUIMETOKCH )-2- J=2.4Tn, 1H), 891 (brt, J=6.0T'u, 1H), 8.69 (d, J=2.4 I'Ly,
56 dropdenmn|mernn }-5-{2- oA 1H), 8.31 (s, 1H), 8.06 (d, J=9.5 'y, 1H), 7.83 (d, J=9.5 'y,
aneramunionmniaso[ 1,2-b]mpunasun-6- | ) 508.4 | 1H),7.10 (t, J=9.5 I'y, 1H), 6.95 (d, J=6.7 I'n, 1H), 6.89 -
uin }-2-(D3)meTokcunupunuH-3- - 6.74 (m, 1H), 4.53 (br d, J=5.8 I'y, 2H), 3.77 (d, J=7.0 'y,
kapbokcamun, TFA 2H), 2.11 (s, 3H), 1.00 (d, J=6.1 'y, 1H), 0.60 - 0.47 (m,
2H), 0.28 (br d, J=4.9 ', 2H).
5-{2-aneramunonmunazof 1,2- OCE 1H AMP (500 MI'y, DMSO-d6) 6 10.90 (s, 1H), 8.96 (d,
57 b]mupunazun-6-un }-2-(D3)meTokcu-N- 3 J=2.4Tu, 1H), 8.81 (d, J=7.6 'y, 1H), 8.58 (d, J=2.4 'y,
(1-[2- 518.4 | 1H), 8.30 (s, 1H), 8.07 (d, J=9.5 I'u, 1H), 7.83 (d, J=9.5 I',

(TpudTOopMeTOKCH )(hEHIIT |3 THIT | TUPUIUH-
3-kapOokcamu

1H), 7.74 - 7.59 (m, 1H), 7.48 - 7.32 (m, 3H), 5.43 (quin,
J=7.1Tw, 1H), 2.11 (s, 3H), 1.47 (d, J=7.0 T', 3H).




130

58

5-{2-aneramunonmunazol 1,2-
b |mupunazun-6-mn }-N-{[2-drop-5-
(TpudropmeTokcH)peHw |MeTH | -2-
(Ds)merokcunupunuH-3-kapOoKcaMus

F

5224

1H SIMP (500 MI'u, DMSO-d6) & 10.91 (s, 1H), 9.03 (¢,

J=6.4 Ty, 1H), 8.98 (s, 1H), 8.67 (d, J=2.1 I'y, 1H), 8.30 (s,

1H), 8.06 (d, J=9.5 'y, 1H), 7.83 (d, J=9.5 'y, 1H), 7.45 -
7.30 (m, 3H), 4.59 (br d, J=5.8 T'w, 2H), 2.11 (s, 3H).

Ta6anua 2. CoenuHeHus, NpeaCTaBlIeHHbIE B TAONUIIE 2, TONTyYald ¢ TOMOIIBIO CIIOCOO0B, ONMCAHHBIX B MpuMepe 37.

Ip

HaszBanue

Haou.
HOHBI
MS

AMP

59

N-{[3,5-nudrop-2-(okcan-3-
wiokcu)enun |merun }-5-{2-
aneramuoumuaasol 1,2-b jmupunazux-6-
Wi }-2,6-IMMEeTHITUPUITH-3 -
KapOokcamuz

N-({3,5-nudrop-2-[(3S)-okconan-3-

551

1H SIMP (500 MI'w, DMSO-d6) 5 10.93 (s, 1H), 8.96 (brt,
J=5.6 T, 1H), 8.30 (s, 1H), 8.09 (d, J=9.2 T', 1H), 7.93 (s,
1H), 7.46 (d, J=9.2 T'w, 1H), 7.22 (br t, J=8.7 I'y, 1H), 7.00
(brd, J=8.5 ', 1H), 4.61 - 4.49 (m, 2H), 4.12 (br s, 1H),
3.76 (brd, J=11.3 T, 1H), 3.61 - 3.49 (m, 1H), 2.60 (s, 3H),
2.57 (s, 3H), 2.12 (s, 3H), 2.03 - 1.91 (m, 1H), 1.91 - 1.77
(m, 2H), 1.49 (br d, J=5.8 'y, 1H).

60

wiokcH |penwn j metu)-5-{2-

aueramunoumunasof 1,2-b Jnupunazux-6-

Wi }-2,6-TMMeTUITHUPUIH-3 -
KkapOokcaMu

537.4

1H SIMP (500 MI', DMSO-d6) & 10.79 (br s, 1H), 8.83 (br
t, J=5.6 T'y, 1H), 8.30 (s, 1H), 8.06 (d, J=9.3 I'y, 1H), 7.92
(s, 1H), 7.44 (d, J=9.3 'y, 1H), 7.19 (brt, J=9.0 'y, 1H),
7.01 (brd, J=9.2 T'y, 1H), 4.96 (br s, 1H), 4.57 - 4.44 (m,

2H), 4.00 - 3.87 (m, 2H), 3.84 - 3.72 (m, 2H), 2.64 - 2.54 (m,
6H), 2.21 - 2.06 (m, SH).
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61

N-({3,5-mu¢rop-2-[(3R)-okconan-3-
wiokcH | penwn f metmn)-5-{2-
aueramunonmunasof 1,2-b Jmupunazux-6-
Wi }-2,0- TMMETUIITHPUINH-3 -
kapOokcaMuz

537.0

1H SIMP (500 MI', DMSO-d6) & 10.80 (br s, 1H), 8.84 (br
s, 1H), 8.30 (s, 1H), 8.07 (d, J=9.3 T'w, 1H), 7.93 (s, 1H),
7.44 (d, J=9.3 T, 1H), 7.20 (brt, J=8.6 T', 1H), 7.02 (br d,
J=8.9 I'y, 1H), 4.97 (br's, 1H), 4.60 - 4.44 (m, 2H), 4.01 -
3.86 (m, 2H), 3.85 - 3.72 (m, 2H), 2.61 (s, 3H), 2.58 (s, 3H),
2.27-2.03 (m, SH).

62

N-({3,5-mu¢rop-2-[(2-meTunokcan-4-
WJT)OKCH | (pEHIIT } MeTHIT)-5-{ 2-
aneramunonmunasof 1,2-b Jmupunazux-6-
Wi }-2,0- TMMEe TUIITHPUANH-3 -
KapOoKcaMuz

5653

1H SIMP (500 MI'u, DMSO-d6) & 10.94 (s, 1H), 8.99 (brt,
J=5.5Tw, 1H), 8.31 (s, 1H), 8.11 (d, J=9.5 I'yy, 1H), 7.95 (s,
1H), 7.48 (d, J=9.5 T'n, 1H), 7.24 (br t, J=8.7 I'y, 1H), 7.04
(br d, J=8.2 'y, 1H), 4.58 - 4.49 (m, 3H), 3.97 - 3.81 (m,
2H), 3.80 - 3.73 (m, 1H), 2.61 (s, 3H), 2.56 (s, 3H), 2.13 (s,
3H), 1.91 (brd, J=12.5 T, 1H), 1.78 (br s, 2H), 1.63 - 1.46
(m, 1H), 1.10 (d, J=6.4 T'u, 3H).

63

N-[(2-{[(2R,65)-2,6-numeTunokcan-4-
ui|okcu }-3-propdeHun)merun|-5-{2-
aneramunonmunasof 1,2-b Jnupunaszux-6-
W1 }-2,6-TUMe TP U H-3 -
KapOokcamuzg

561.2

1H SIMP (500 MI'u, DMSO-d6) § 10.94 (s, 1H), 8.95 (brt,
J=5.5 T, 1H), 8.31 (s, 1H), 8.10 (br d, J=9.2 T'y, 1H), 7.98 -
7.84 (m, 1H), 7.47 (d, J=8.9 T'u, 1H), 7.23 - 7.13 (m, 2H),
7.13 - 7.04 (m, 1H), 4.59 (br s, 1H), 4.53 (br d, J=5.5 'y,
2H), 3.97 (br dd, J=10.8, 6.0 'y, 2H), 2.62 - 2.54 (m, 6H),
2.13 (s, 3H), 1.89 (br d, J=14.0 T'y, 2H), 1.41 (brt, J=11.9
I'y, 2H), 1.16 - 1.05 (m, 6H).

64

N-({2-[(2,6-numeTunokcaH-4-ui)oKcH| -
3,5-nudpTopdenmn j mermn)-5-{ 2-
aneramuonmuasol 1,2-b jnupunazus-6-
W1 §-2,6-TUMe TP U H-3 -
KkapOoKkcaMum

5792

1H SIMP (500 MI', DMSO-d6) § 10.94 (br s, 1H), 9.03 -
8.92 (m, 1H), 8.31 (s, 1H), 8.11 (br d, J=9.2 T', 1H), 7.98 -
7.90 (m, 1H), 7.48 (br d, J=9.2 T', 1H), 7.24 (br t, J=8.9 'y,
1H), 7.04 (br d, J=8.9 T', 1H), 4.58 - 4.46 (m, 3H), 3.97 (br
dd, J=11.0, 6.1 Ty, 1H), 2.63 - 2.60 (m, 3H), 2.59 - 2.57 (m,
3H), 2.13 (s, 3H), 2.01 (br d, J=12.8 Ty, 1H), 1.89 (br d,
J=13.7 Ty, 2H), 1.40 (br t, J=11.9 Ty, 1H), 1.33 - 1.18 (m,
1H), 1.16 - 1.06 (m, 6H).
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65

5-{2-aueramunoumunaszol 1,2-
b]mupunaszus-6-un}-2,6-numernn-N-{[3-
(2,2,2-TpudTOP3TOKCH ) TUPUANH-2-
WI|METHJI | TUPUIUH-3-KapOOoKcaMu

5142

1H SIMP (500 MI'u, DMSO-d6) & 10.93 (s, 1H), 8.79 (brt,

J=5.3 Ty, 1H), 8.31 (s, 1H), 8.21 (d, J=4.3 I'yy, 1H), 8.09 (d,

J=9.2 Ty, 1H), 7.91 (s, 1H), 7.57 (d, J=8.2 I'yy, 1H), 7.47 (d,

J=9.5 'y, 1H), 7.35 (dd, J=8.2, 4.9 T, 1H), 4.89 (q, J=8.9

'y, 2H), 4.60 (d, J=5.2 Ty, 2H), 2.62 (s, 3H), 2.57 (s, 3H),
2.13 (s, 3H).

66

N-{[3,5-audrop-2-(okcan-4-
unokcu)penun |(neiirepo)mernn §-5-{2-
aueramunonmunasof 1,2-b Jmupunazux-6-
w1 }-2,6-IMMeTUIITUPUITH-3 -
KapOoKkcaMuz

w}
-
n

5532

1H SIMP (500 MI'y, DMSO-d6) § 10.94 (s, 1H), 8.96 (s,
1H), 8.31 (s, 1H), 8.10 (d, J=9.5 ', 1H), 7.93 (s, 1H), 7.47
(d, J=9.5 'y, 1H), 7.34 - 7.15 (m, 1H), 7.04 (br d, J=8.2 T'w,
1H), 4.37 - 4.20 (m, 1H), 3.94 - 3.84 (m, 2H), 2.62 - 2.55 (m,
8H), 2.13 (s, 3H), 1.95 (br d, J=11.0 'y, 2H), 1.70 (q, J=9.2

I'y, 2H).

67

5-{2-aneramunonmunasol 1,2-
b]mupunazun-6-un}-N-[(1R)-1-[2-pTop-
5-(tpudropmerun)pennn](2,2,2-
aeuTepo)sTui|-2,6- IMMeTHIINUPUANH-3 -
KapOokcamuz

CD,

5182

1H SIMP (500 MI', DMSO-d6) & 10.95 (s, 1H), 9.10 (br d,

J=73 'y, 1H), 8.32 (s, 1H), 8.11 (d, J=9.2 I'yy, 1H), 7.88 (s,

1H), 7.85 (d, J=7.1 T, 1H), 7.74 (br s, 1H), 7.55 - 7.40 (m,

2H), 5.38 (br d, J=7.3 'y, 1H), 2.59 - 2.54 (m, 6H), 2.13 (s,
3H).

68

5-{2-aneramunonmunaszol 1,2-
b]mupunazus-6-mn}-2,6-numernn-N-{[2-
(2,2,2-
TpUPTOPITOKCH ) EHIIT | METHII } TUPHUIH-
3-kapOokcamuz

513.2

1H SIMP (500 MI', DMSO-d6) 5 10.93 (s, 1H), 8.87 (brt,
J=5.6 T, 1H), 8.32 (brs, 1H), 8.11 (br d, J=9.5 I', 1H),
7.92 (s, 1H), 7.48 (d, J=9.2 T'y, 1H), 7.37 - 7.26 (m, 2H),
7.13 (d, J=7.9 T'u, 1H), 7.06 (t, J=7.5 'y, 1H), 4.81 (q, J=8.7
Ty, 2H), 4.48 (br d, J=5.5 T, 2H), 2.61 (s, 3H), 2.58 (s, 3H),
2.13 (s, 3H).

69

5-{2-aneramunonmunaszol 1,2-
b]mupunazun-6-un }-N-[(1R)-1-[2-pTop-
5-(tpudropmernn)pennn|rtuin]-2,6-
AUMETHIIITUPUANH-3-KapOOKcaMua

CF3

515.1

1H SIMP (500 MI't, DMSO-d6) & 10.95 (s, 1H), 9.10 (br d,
J=73 T, 1H), 8.32 (s, 1H), 8.11 (d, J=9.5 T'u, 1H), 7.88 (s,
1H), 7.87 - 7.84 (m, 1H), 7.74 (br s, 1H), 7.54 - 7.42 (m,
2H), 5.39 (brt, J=7.2 Ty, 1H), 2.59 - 2.54 (m, 6H), 2.13 (s,
3H), 1.49 (br d, J=7.0 T'w, 3H).
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5-{2-aueramunoumunaszol 1,2-

1H AMP (500 MI', DMSO-d6) 6 10.94 (s, 1H), 9.06 (br d,

6t N 1.0 ) cD
70 | blmpnnasun-6-unp-N-[(IR)-1-{2-¢rop- | 7= J=7.6 T, 1H), 8.31 (s, 1H), 8.11 (d, J=9.2 T, 1H), 7.87 (s
5-(Tpudropmerokcn)penmn](2,2,2- ¥ 5342 > ’ ; , ; : ; ’
A P 1H), 7.51 - 7.43 (m, 2H), 7.43 - 7.29 (m, 2H), 5.33 (br d,
capGoxcantin F J=7.3 T, 1H), 2.55 (s, 6H), 2.13 (s, 3H).
5-{2-anerammnonmuTazof 1,2- ] 1H AMP (500 MI'u, DMSO-d6) 6 10.94 (s, 1H), 9.08 (br d,
71 | blnprasm-6aun)N-[(1R)-1-[-drop- : OCF, J=7.3 T, 1H), 8.31 (s, 1H), 8.10 (d, J=9.5 T', 1H), 7.86 (s,
S raropaerOTENb e 2.0 Y\/©/ 5312 | 1H), 7.49 - 7.42 (m, 2H), 7.42 - 7.28 (m, 2H), 5.34 (br t,
TIP3 KapGOKCaMIA F J=72 T, 1H), 2.59 - 2.55 (m, 3H), 2.51 - 2.49 (m, 3H), 2.13
(s, 3H), 1.46 (d, J=7.0 T'w, 3H).
0" CF
5-{2-aueramunoumunaszol 1,2- 3 1H AMP (500 MI'u, DMSO-d6) 6 11.06 - 10.58 (m, 1H),
72 | b]muapunasus-6-un}-N-{[5-prop-2-(2,2,2- 310 | 894(s, 1H), 799 (s, 1H), 7.50 (brs, 1H), 7.29 - 7.01 (m,
TpudropsTOoKCH)peHnT | MeTH }-2,6- ' 4H), 4.80 (q, J=8.7 T'y, 2H), 4.47 (br d, J=5.5T'y, 2H), 2.64 -
IUMETHIIUPUANH-3-kapOokcamun, TFA F 2.56 (m, 6H), 2.22 - 2.22 (m, 1H), 1.01 (d, J=6.4 ', 3H).
—— IH SIMP (500 MI'y, DMSO-d6) 8 10.93 (s, 1H), 9.01 (br t,
b P62, 6T N-{[3- J=5.6 Ty, 1H), 831 (s, 1H), 8.10 (d, J=9.5 I'ry, 1H), 7.90 (s,
73 2.2 é_ 3(\©/°\/CF3 512.9 1H), 7.47 (d, J=9.2 'y, 1H), 7.33 (brt, J=8.1 I'u, 1H), 7.05
TpI/Iq)TOPSTOKCI/I)q)e;-II/;J'I]MeTI/IJ'I}l'II/IpI/I)Z[I/IH- | (br's, 2H), 6.97 (brd, J=7.9Tw, 1H), 475 (q, J=8.9 I'y, 2H),
A 4.47 (br d, J=5.8 T'y, 2H), 2.60 (s, 3H), 2.57 (s, 3H), 2.13 (s,
P A 3H)
5-{2-aneramunonmunaszof 1,2- D 1H SAMP (500 MI'y, DMSO-d6) 6 10.94 (s, 1H), 9.13 (5,
74 | b]nupunaszuH-6-un}-2,6-numeTn-N-{[3- 485 1H), 8.31 (s, 1H), 8.13 - 8.07 (m, 1H), 7.93 (s, 1H), 7.74 -

(Tpudropmermn)penun ] (aerTepo)mMeT §
nupunuH-3-kapookcamuna, TFA

7.66 (m, 2H), 7.62 (dt, J=15.0, 7.6 Ty, 2H), 7.50 - 7.45 (m,
1H), 7.25 - 6.99 (m, 1H), 2.64 - 2.55 (m, 6H), 2.13 (s, 3H).
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5-{2-aueramunoumunaszol 1,2-

1H AMP (500 MI'y, DMSO-d6) 6 10.93 (s, 1H), 9.09 (s,

(Tpudropmerokcu)peHm |meTun }-2,6-

1H), 7.45 (d, J=9.5 T'u, 1H), 7.29 - 7.14 (m, 3H), 4.52 (br d,

75 b]rupumasus-6-11}-N-{ [2-drop-5- %oa 5033 | |H), 830 (s, 1H), 8.0 (d, J=0.2Tu, 1H), 788 (s, 1H), 7.81
(Tpudropmermn)pennn](aerTepo)mMeTi | ' (brd, J=6.7Tu, 1H), 7.75 (br s, 1H), 7.53 - 7.39 (m, 2H),
-2,6-TUMEeTHIITUPUANH-3-KapOOKcaMu F 2.60 - 2.54 (m, 6H), 2.12 (s, 3H).
5-{2-aneramunonmunazol 1,2-
b]mprazes-6-r1}-N-{ [2-drop-5- D5 1H AMP (500 MI', DMS?-d6) 5 10.93 (s, 1H), 9.08 (s,
76| (omopmeroxonemalisiegor | XY | 93 | DB L S08E 5020w 10 T8 ) 7
AN | (d,J=8.8Tw, 1H), 7.42 (d, J=6.6 T'w, 1H), 7.36 (br d, J=7.3
meThiT}-2,6-1 pra F Iy, 2H), 2.59 - 2.53 (m, 6H), 2.12 (s, 3H).
KapOoKkcaMuz

0 1H AMP (500 MI'u, DMSO-d6) 6 10.93 (s, 1H), 8.98 (br t,
I\;H{(ﬁ ;SH' f;j:;‘;p]jeg;‘f??23 OL J=5.6 T, 1H), 8.30 (s, 1H), 8.09 (d, J=9.2 T'wy, 1H), 7.92 (s,

77 | anerammomnnasol] 2-blmiprnasiin-6- | so33 | 1HD,7.46(d, J=9.2 T, 1H), 7.24 (brt, J=8.4 ', 1H), 7.02
)2, I3 | (brd, J=8.2 Ty, 1H), 5.15 (br s, 1H), 4.81 (t, J=6.9 T'y, 2H),

" capGoxeamin T 4.72 (brt, J=6.1 Ty, 2H), 4.50 (br d, J=5.5 T'u, 2H), 2.61 -

2.53 (m, 6H), 2.12 (s, 3H).

1H SIMP (500 MI'y, DMSO-d6) 6 10.93 (s, 1H), 8.99 (br t,
N-{[3,5-nudrop-2-(oxcan-4- /OD J=5.5Tn, 1H), 8.29 (s, 1H), 8.07 (d, J=9.5 'y, 1H), 7.91 (s,
"8 winokcu )henun |metu §-5-{2- o 1H), 7.45 (d, J=9.5T'y, 1H), 7.34 - 7.13 (m, 1H), 7.01 (br d,

aueramunoumuaasol 1,2-b jnupunazus-6- F 5513 J=8.2Twu, 1H), 4.52 (br d, J=5.5 Ty, 2H), 3.92 - 3.82 (m,

W1 §-2,6-TUMe TP U IUH-3 - Y\©/ 2H), 3.37 (br t, J=10.1 T'y, 1H), 2.59 (s, 3H), 2.55 (s, 3H),
KapOokcamuz E 2.12 (s, 3H), 1.93 (brd, J=12.5T'y, 2H), 1.68 (q, J=9.4 I'y,

2H), 1.22 (s, 2H).
5-{2-aneramunonmunazof 1,2- OCF, 1H AMP (500 MI'u, DMSO-d6) 6 10.93 (s, 1H), 9.14 (br t,
79 b|mupunasun-6-umn}-N-{[3-dprop-5- Y\Q/ 516.8 J=5.6 T'u, 1H), 8.29 (s, 1H), 8.07 (d, J=9.2 T'u, 1H), 7.91 (s,
F

aUMeTUImUpuauH-3-kapookcamua, TFA

J=5.8 T, 2H), 2.60 - 2.53 (m, 6H), 2.12 (s, 3H).
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5-{2-aueramunoumunaszol 1,2-

1H AMP (500 MI', DMSO-d6) 6 10.91 (s, 1H), 9.14 (br t,

80 b]rupumasus-6-11}-N-{ [2-drop-5- VD/CF?’ so11 | J=5.6Tu, 1H), 8.28 (s, 1H), 8.04 (d, J=9.2 T'y, 1H), 7.85 (s,
(Tpudropmermn)pern |merun }-2,6- E ' 1H), 7.79 - 7.69 (m, 2H), 7.51 - 7.36 (m, 2H), 4.55 (br d,
IUMETHIITAPUINH-3-KapOOKCaMH J=5.5Tn, 2H), 2.56 - 2.53 (m, 6H), 2.11 (s, 3H).
5-{2-aueramunoumunaszol 1,2- 1H AMP (500 MI'u, DMSO-d6) 6 10.93 (s, 1H), 9.09 (br t,
81 b]mupunasun-6-un}-N-{[2-¢pTop-5- Y\/©/OCF3 517, | J=5.6Tu, 1H), 8.30 (s, 1H), 8.09 (d, ]=9.2 T'u, 1H), 7.8 (s,
(Tpudropmeroxcu)en |mern }-2,6- F ' 1H), 7.47 - 7.32 (m, 4H), 4.52 (br d, J=5.8 ', 2H), 2.59 -
OUMETHIITUPUINH-3-KapOOKCaMu 2.53 (m, 6H), 2.12 (s, 3H).
N-[(3S)-3-(4-x10pherun)-3- 1H SIMP (500 MI'e;, DMSO-d6) & 10.92 (s, 1H), 8.44 (br t,
% MUAPOKCHIPONII]-5-{ 2- on J=5.3 'y, 1H), 8.30 (s, 1H), 8.08 (d, J=9.5 I'yy, 1H), 7.78 (s,
aueramunonMnzasol 1,2-bmipunasus-6- E(\AQ 493.4 | 1H),7.44 (d,J=9.2 'y, 1H), 7.37 (s, 4H), 4.72 - 4.58 (m,
w1 }-2,6-IMMeTUIITUPUITH-3 - cl 1H), 3.72 - 2.62 (m, 3H), 2.56 - 2.54 (m, 6H), 2.12 (s, 3H),
KapOoKcamuz 1.84 (q, J=6.8 I'y, 2H).
1H AMP (500 MI'u, DMSO-d6) 6 10.92 (s, 1H), 8.81 (brt,
N-{[2- J=5.6 T, 1H), 8.28 (s, 1H), 8.06 (d, J=9.5 T'y, 1H), 7.88 (s,
83 (LUMKJIOTPOTTUIMETOKCH ) SHILIT | METHII } -5- O/W 1H), 7.44 (d, J=9.5T1, 1H), 7.26 - 7.18 (m, 2H), 6.95 (d,
{2-aneramunonmuaasof 1,2-b Jnupunasus- 3(\@ 4849 | J=8.0Tu, 1H), 6.90 (t, J=7.4 T'y, 1H), 4.45 (br d, J=5.5T,
6-111}-2,6-TUME THIITUPUIUH-3 - 2H), 3.85 (d, J=6.7 I'y, 2H), 2.58 (s, 3H), 2.56 - 2.54 (m,
KapOokcamuz 3H), 2.11 (s, 3H), 1.21 (m, 1H), 0.52 (br d, J=7.0 'y, 2H),
0.32 (brd, J=4.3 I'y, 2H)
1H AMP (500 MI'u, DMSO-d6) 6 10.92 (s, 1H), 8.86 (brt,
J=5.3Tu, 1H), 8.29 (s, 1H), 8.07 (d, J=8.5 T'u, 1H), 8.03 (d,
N-{ [2-(um;niﬁzzliﬁr}é:fgzcz{l)ﬂﬂpHH“H' O/\O J=5.5T, lH)), 7.90 ((s, lH)), 7.62 ((br d,J=7.0 T, 1H), 7.45
84 | anerammmommnazo[1,2-b]maprases-6- Y\C\N 5142 | (4 1=9.51Im, 1H), 6.95 (¢, J=6.2 'y, 1H), 4.39 (br d, J=5.2
=

Wi }-2,6-TMMeTUIITHPUIH-3 -
KapOoKkcaMum

T'w, 2H), 4.17 (d, J=6.7 'y, 2H), 2.59 (s, 3H), 2.55 (s, 3H),
2.31(dt, J=14.9, 7.4 T'y, 1H), 2.11 (s, 3H), 1.73 (br d, J=7.6

'y, 2H), 1.55 (br d, J=6.7 T'w, 2H), 1.52 - 1.43 (m, 2H), 1.32

(br dd, J=12.4, 6.9 'y, 2H)
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N-{[2-
(UMKJIOTIEHTUIIMETOKCH )(pEeHMIT |MeTHI § -5-

1H SIMP (500 MI'u, DMSO-d6) & 10.93 (s, 1H), 8.78 (brt,
J=5.5 Ty, 1H), 8.30 (s, 1H), 8.09 (d, J=9.5 I'yy, 1H), 7.89 (s,
1H), 7.46 (d, J=9.2 T'y, 1H), 7.27 - 7.21 (m, 2H), 6.98 (br d,

0
85 {2-anerammmonnunazo[ 1 2-b]muprazus- /\O 513.0 J=79Tu, 1H), 6.91 (brt, J=7.3 T'u, 1H), 4.45 (brd, J=5.5
1112, 6 AHMOTRT A AHIL 3. I, 2H), 3.89 (br d, J=6.4 T'y, 2H), 2.61 (s, 3H), 2.57 (s, 3H),
Cmmerm 232 (dq, J=14.8, 7.6 T, 1H), 2.12 (s, 3H), 1.78 (br d, J=7.3
'y, 2H), 1.62 - 1.48 (m, 4H), 1.37 (br dd, J=12.1, 6.9 T'w,
2H)
1H AMP (500 MI'u, DMSO-d6) 6 10.91 (s, 1H), 8.87 (br t,
N-{[2-(unki100yTHIMETOKCH ) TUPUANH-3 - Om J=53Twu, 1H), 8.28 (s, 1H), 8.05 - 8.00 (m, 2H), 7.87 (s,
36 wi|metun §-5-{2-aneramunonmuaasof 1,2- Sy 499 9 1H), 7.61 (brd, J=7.3 I'u, 1H), 7.42 (d, J=9.5T1, 1H), 6.94
b]nupunasun-6-un}-2,6- | P ' (t, J=6.4 I'u, 1H), 4.37 (br d, J=5.2 'y, 2H), 4.24 (d, J=6.7
OUMETHIITUPUINH-3-KapOOKCaMu I'y, 2H), 2.69 (br d, J=6.4 'y, 1H), 2.55 - 2.52 (m, 6H), 2.11
(s, 3H), 2.03 - 1.96 (m, 2H), 1.80 (br s, 4H)
1H AMP (500 MI'u, DMSO-d6) 6 10.93 (s, 1H), 8.98 (br t,
N{ﬁiéﬂg;‘;‘éﬁﬁi?;‘gﬁle;}f"‘sc?z35 - O/FW J=5.5Tu, 1H), 8.29 (s, 1H), 8.08 (br d, J=9.2 Ty, 1H), 7.92
87 | acrasmnomumaso[] 2-blmprnasi-6- 513 | (s 1H), 7.45 (brd, J=02 Ty, 1H), 7.19 (brt, ]=8.7 ', 1H),
12, oM. | 6.99 (d, J=8.6 ', 1H), 4.54 (br d, J=5.5 ', 2H), 3.89 - 3.82
, capbocastin & (m, 2H), 2.57 - 2.53 (m, 6H), 2.11 (s, 3H), 1.26 - 1.18 (m,
1H), 0.53 (br d, J=6.7 I';, 2H), 0.27 (br d, J=4.3 I';, 2H)
5-{2-anerammnonvuasol 1 2- 1H AMP (500 MI'u, DMSO-d6) 6 10.92 (s, 1H), 9.14 (br s,
88 | b]mupumasun-6-mm}-2 6-}:[I/IMeTI/IJ"[-N-{[3- OCF;4 1H), 8.29 (s, 1H), 8.06 (br d, J=9.2 T'u, 1H), 7.87 (s, 1H),
’ Y\©/ 4992 7.48 (t,J=8.0 ', 1H), 7.44 (d, J=8.9 'y, 1H), 7.38 (br d,
(tpuropverokcu)denunmeri - J=73 T, 1H), 7.31 (br s, 1H), 7.24 (br d, J=7.9 Ty, 1H),
MMpHUH-3-KapOoKcamia 4.51 (br d, J=5.8 Ty, 2H), 2.58 - 2.55 (m, 6H), 2.12 (s, 3H)
5-{2-auerammnonmuaasol 1,2- OCF; 1H SIMP (500 MI't, DMSO-d6) & 10.93 (s, 1H), 9.04 (br t,
89 | b]mupunazun-6-un}-2,6-numeTnn-N-{[2- 499 1 J=5.5Tu, 1H), 8.30 (s, 1H), 8.08 (d, J=9.5 T'u, 1H), 7.90 (s,

(TpudropmeToKCH ) EHIIT | METIIT | -
nupuauH-3-KapOoKcaMug

1H), 7.52 (br d, J=7.3 'y, 1H), 7.47 - 7.35 (m, 4H), 4.54 (br
d, J=5.5 T, 2H), 2.59 (s, 3H), 2.56 (s, 3H), 2.12 (s, 3H)
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90

N-{[2-(UMKJIOIEHTHIIMETOKCH)-3,5-
nudTopdennn|merwn }-5-{2-
aneramunonmunasof 1,2-b Jmupunazux-6-
Wi }-2,0- TMMEe TUIITHPUANH-3 -
KapOokcaMuz

5494

1H SIMP (500 MI'u, DMSO-d6) & 10.92 (s, 1H), 8.97 (brt,
J=5.5 Ty, 1H), 8.28 (s, 1H), 8.06 (d, J=9.2 I'yy, 1H), 7.90 (s,
1H), 7.44 (d, J=9.2 T'u, 1H), 7.19 (br t, J=8.5 I'yy, 1H), 6.98
(br d, J=8.9 'y, 1H), 4.49 (br d, J=5.5 'y, 2H), 3.87 (br d,
J=7.0 Ty, 2H), 2.58 (s, 3H), 2.54 (s, 3H), 2.33 - 2.28 (m,
1H), 2.11 (s, 3H), 1.75 (br d, J=7.3 T'y, 2H), 1.59 - 1.48 (m,
4H), 1.34 (br dd, J=12.2, 6.4 T, 2H)

Ta6auua 3. CoenuHenus, NpeacTaBleHHbIe B Ta0nuIe 3, MOTyYaad ¢ TOMOIIBIO CIIOCOO0B, ONMCAHHBIX B MpuMepe 38.

2H), 5.38 (quin, J=7.2 Ty, 1H), 4.12 (s, 2H), 3.20 - 2.96 (m,

Hao.a.
IIp Haspanmue R MS AMP

HOHBbI

0 1H SIMP (500 MI';, DMSO-d6) & 10.18 (s, 1H), 8.86 (brt,

Néﬁiﬁﬁ;&fﬂ?&ﬁ 2{)"‘5“["2“2(‘;‘3 - OQ J=5.6 T, 1H), 8.36 (s, 1H), 8.10 (d, J=9.3 ', 1H), 7.94 (s,

91 poKCHAETaMIIO) O[] 2- . 5539 | 1HD,747(d,J=93 T, 1H), 7.25 - 7.15 (m, 2H), 7.04 - 6.97

b mpra6n]2. 6. “ | (m, 1H), 4.97 (brs, 1H), 4.60 - 4.40 (m, 2H), 4.12 (s, 2H),

III/IMeTI/IHHI/IpI/IIlI/IH-?)-Kap6OKC3’.MI/II[ TFA L 4.01 -3.86 (m, (2H§,H3) 825 513 '7§ élgl,(ZH%,HZ)M (s, 3H), 2.58

’ S, ,2.21 -2.06 (m, )

1H SIMP (500 My, DMSO-d6) 8 10.37 (s, 1H), 9.11 (br d,

rpu @TOI;MQPIB) (;)e[jnff;‘; Jf]_ 5.2 J=7.3 T, 1H), 8.37 (s, 1H), 8.13 (d, J=9.5 'y, 1H), 7.88 (s,

92 CFy 1H), 7.84 (d, J=6.7 T, 1H), 7.73 (br s, 1H), 7.55 - 7.41 (m,
FHAPOKCHALIETAMUI0)uMuaaso| 1,2- “*/D/ 531.1

F

bmupunazus-6-un|-2,6-
OUMETHIITUPUIUH-3-KapOoKcaMus

1H), 2.57 (s, 3H), 2.50 - 2.47 (m, 3H), 1.48 (d, J=7.0 I'y,
3H).
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- @TopMeTI;nj{q[)ze pr’lf]‘i&z irepoernn) | o 1H SIMP (500 MI'y, DMSO-d6) & 10.34 - 9.83 (m, 1H), 8.98
S s (s, 1H), 8.35 (s, 1H), 8.09 (d, J=9.3 T'y, 1H), 7.88 (s, 1H),
93 ot STy %)D/ 5192 | 7.81(brd,J=6.5Tw, 1H), 7.73 (br s, 1H), 7.52 - 7.40 (m,
b ’ F 2H), 4.12 (br d, J=5.0 T'w, 2H), 3.26 (s, 1H), 2.62 - 2.54 (m,
|mupunasus-6-un|-2,6- 6H)
AUMETHIIHPUANH-3-KapOOKCaMu '
N-{[2-dTop-5- 1H SAMP (500 MI', DMSO-d6) 5 9.07 - 8.81 (m, 1H), 8.34
04 (Tpudropmermn)pernn|merun §-5-[2-(2- CFs3 (s, 1H), 8.06 (d, J=9.3 ', 1H), 7.85 (s, 1H), 7.78 (br d,
THIPOKCHALIeTAMUI0 )uMuAa3o| 1,2- E{t@/ 5173 | J=5.2Tn, 1H), 7.72 (br s, 1H), 7.54 - 7.33 (m, 2H), 4.57 (br
b]nupumasuH-6-m1]-2,6- F d,J=5.6 ', 2H), 4.11 (br s, 2H), 3.72 (m, 2H), 2.58 - 2.54
AUMETUIUPUANH-3-KapOOKcaMua (m, 6H).
N-[(1R)-1-[2-¢Top-5- ] 1H SIMP (500 MI'ty, DMSO-d6) & 10.36 (br s, 1H), 9.07 (br
95 (Tpudropmeroxcu)penr |aTun]-5-[2-(2- : OCF, d,J=73 T, 1H), 8.38 (brs, 1H), 8.12 (br d, J=9.2 I', 1H),
FHAPOKCHALIETAMIO)IMUA30[ 1,2- YD/ 5472 | 7.87 (s, 1H), 7.52 - 7.42 (m, 2H), 7.40 - 7.28 (m, 2H), 5.34
F

b |mupunazus-6-mi|-2,6-
IVUMETUIITUPUINH-3-KapOOKCaMu T

(quin, J=7.0 'y, 1H), 4.12 (br d, J=5.5 I'y, 2H), 3.00 (s, 1H),
2.57 (s, 3H), 2.50 (br s, 3H), 1.45 (d, J=7.0 'y, 3H).

Ta6muua 4. CoenuHeHus, TpencTaBieHHble B TalOiuue 4, MOJydanad ¢ MOMOLIBIO COCOOOB, OMMCAHHBIX B mpumMepax 22, 23 u 25. Jlns

NPUMEPOB, CONEPIKAIUX TPETUYHBIE AMUIbI, COETUHEHHS PEICTABISIIOT COOON coenuuenust popmyibl (4A) u R* sBrseTcst TakuM, Kak yKa3aHO

B TaduIE.

Haoua.
HOHBI
MS

IIp HasBanmue R AMP
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96

aneramunonmunasof 1,2-b Jmupunaszuy-6-
W1 } -2-METOKCUTTUPUANH-3-KapOOKCaMus

N-({3,5-audrop-2-[(2-meTmnokcan-4-
WUJT)OKCH | (peHMI § MeTHIT)-5-{ 2-

5672

1H SIMP (500 MI'y, DMSO-d6) & 10.91 (s, 1H), 9.01 - 8.91
(m, 2H), 8.70 (d, J=2.4 T'u, 1H), 8.30 (s, 1H), 8.05 (d, J=9.2
T'u, 1H), 7.82 (d, J=9.5 'y, 1H), 7.20 (br t, J=8.5 'y, 1H),
7.01 (br d, J=8.5 I'y, 1H), 4.59 (br d, J=5.8 'y, 2H), 4.54 (br
s, 1H), 4.08 (s, 3H), 3.97 - 3.81 (m, 2H), 3.81 - 3.73 (m, 1H),
2.12 (s, 3H), 1.92 (br d, J=13.7 I'y, 1H), 1.79 (br s, 2H), 1.52
(brt, J=11.4 T'u, 1H), 1.12 (d, J=6.1 'y, 3H).

97

aneramunonmunasof 1,2-b jnupunaszux-6-

N-{[2-(unkn00yTUIMETOKCH)-3,5-
nudTopderna|merun }-5-{2-

W1 } -2-METOKCUTTUPUANH-3-KapOOoKcaMus

536.9

1H SIMP (500MT', DMSO-d6) & 10.93 (br. s., 1H), 9.03 -
8.89 (m, 2H), 8.71 (d, J=2.0 ', 1H), 8.29 (s, 1H), 8.06 (d,
J=9.3 I'y, 1H), 7.83 (d, J=9.3 T, 1H), 7.32 - 7.10 (m, 1H),
6.98 (d, J=8.8 'y, 1H), 4.55 (d, J=5.8 'y, 2H), 4.07 (s, 3H),
4.01 (d, J=6.6 T, 2H), 2.79 - 2.68 (m, 1H), 2.10 (s, 3H),
2.08 (d, J=6.2 Ty, 2H), 1.97 - 1.80 (m, 4H).

98

N-({3,5-audrop-2-[(3S)-okconan-3-
wiokcH|penun f metni)-5-{2-

arieramuonmunasol 1,2-b mupunazus-6-

W1 }-2-MEeTOKCUTIUPHUINH-3-KapOOKCaMu

539.0

1H SIMP (500 MI'y, DMSO-d6) & 10.91 (s, 1H), 9.01 - 8.90
(m, 2H), 8.72 (d, J=2.4 T, 1H), 8.31 (s, 1H), 8.06 (d, J=9.5
T'u, 1H), 7.83 (d, J=9.5 I'y, 1H), 7.23 (brt, J=8.7 T', 1H),
7.01 (br d, J=8.2 T'y, 1H), 5.00 (br s, 1H), 4.64 - 4.48 (m,
2H), 4.09 (s, 3H), 4.04 - 3.89 (m, 2H), 3.87 - 3.78 (m, 1H),
3.74 (dd, J=10.4, 4.0 T, 1H), 3.56 (br s, 1H), 2.19 - 2.13 (m,

1H), 2.11 (s, 3H).
1H SIMP (500 MI'n, DMSO-d6) § 10.76 (br s, 1H), 8.95 (d,

929

N-{[3,5-nudrop-2-(okcan-3-
winokcu)enun |metn §-5-{2-
aneramunonmunasof 1,2-b | nupunasux-6-
W1 } -2-MEeTOKCUTTHPUANH-3-KapOOKCaMus

552.9

J=2.4Tw, 1H), 8.88 - 8.76 (m, 1H), 8.71 (d, J=2.4 I'y, 1H),
8.30 (s, 1H), 8.03 (d, J=9.3 I'u, 1H), 7.79 (d, J=9.3 I', 1H),
7.16 (brt, J=8.7 'y, 1H), 7.02 (br d, J=9.2 Ty, 1H), 4.62 (br
t, J=6.2 T, 2H), 4.17 (br s, 1H), 4.09 (s, 3H), 2.55 (s, 3H),
2.12 (s, 3H), 2.08 - 1.97 (m, 1H), 1.95 - 1.78 (m, 2H), 1.61 -

1.42 (m, 1H).
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100

5-{2-auetamunoumunaszol 1,2-
b |mupunazun-6-mn }-N-[(2-pTop-5-
MeTOKCHU( EHHUIT)METHI|-2-
METOKCHITUPUANH-3-KapOOKCaMu/I

465.0

1H SIMP (500 MI'u, DMSO-d6) & 10.78 (br s, 1H), 8.97 (s,
1H), 8.79 (br s, 1H), 8.71 (s, 1H), 8.31 (s, 1H), 8.05 (br d,
J=9.3 I'y, 1H), 7.81 (br d, J=9.4 I'w, 1H), 7.19 - 7.02 (m,
2H), 7.00 (br s, 1H), 6.92 - 6.79 (m, 2H), 4.57 (br d, J=5.7

I'w, 2H), 4.09 (s, 3H), 2.55 (s, 1H), 2.13 (s, 3H)

101

5-{2-aueramunoumunaszol 1,2-
b]mupunazus-6-un }-2-merokcu-N-{[3-
(2,2,2-TpudTOP3TOKCH ))TUPUIIH-2-
YT |METHJI } TUPUANH-3-KapOoKcamuz, 2
TFA

516.2

1H SIMP (500 MI'ty, DMSO-d6) & 10.92 (s, 1H), 9.35 - 9.24
(m, 1H), 9.03 (d, J=2.4 T'u, 1H), 8.92 (d, J=2.1 I'yy, 1H), 8.33
(s, 1H), 8.31 (s, 1H), 8.10 (d, J=9.5 I'y, 1H), 7.86 (d, J=9.5
T, 1H), 7.64 (d, J=8.2 'y, 1H), 7.42 (dd, J=8.2, 4.9 T, 1H),
4.95 (q, J=8.5 T'w, 2H), 4.69 (br d, J=4.9 T, 2H), 4.17 (s,
3H), 2.13 (s, 3H).

102

5-{2-aneramunonmunasol 1,2-
b]nupunasun-6-un }-N-{[2-pTop-6-
(2,2,2-tpudTopatokcu)penHu | MeTun }-2-
METOKCUITUPUANH-3-KapOOKCaAMH

533.1

1H SIMP (500 MT'u, DMSO-d6) & 10.92 (br s, 1H), 9.07 -
8.90 (m, 1H), 8.82 - 8.69 (m, 1H), 8.46 (br s, 1H), 8.31 (brs,
1H), 8.08 (br d, J=9.5 T', 1H), 7.92 - 7.73 (m, 1H), 7.44 -
7.23 (m, 1H), 7.05 (br d, J=8.2 T'w, 1H), 6.96 (br t, J=8.9 'y,
1H), 4.97 - 4.82 (m, 2H), 4.56 (br d, J=5.2 T'y, 1H), 4.09 (s,
1H), 4.04 (s, 3H), 2.12 (s, 3H).

103

N-({2-[(2,6-numeTnnokcaH-4-1i1)OKCH |-
3,5-nudTopdenun } mernn)-5-{2-
arieramuonmunasol 1,2-b mupunazux-6-
W1} -2-MEeTOKCUTIUPUINH-3-KapOOKCaMu

5812

1H SIMP (500 MI'ty, DMSO-d6) & 10.92 (s, 1H), 9.00 (s,
1H), 8.97 - 8.88 (m, 1H), 8.72 (s, 1H), 8.32 (s, 1H), 8.08 (d,
J=9.5 T, 1H), 7.85 (d, J=9.2 'y, 1H), 7.23 (brt, J=8.7 ',
1H), 7.03 (br d, J=8.9 T'y, 1H), 4.64 - 4.52 (m, 3H), 4.09 (s,
3H), 3.98 (br dd, J=11.3, 6.1 Ty, 1H), 2.60 - 2.54 (m, 1H),

2.12 (s, 3H), 1.96 - 1.85 (m, 2H), 1.43 (brt, J=12.1 Ty, 1H),
129 (q, J=11.3 Ty, 1H), 1.18 - 1.09 (m, 6H).

104

5-{2-aneramunonmunasol 1,2-
b]mupunaszun-6-mn }-2-merokcu-N-[(1R)-
1-[2-
(TpudTopmeTIT)hEeHII |3 T |TUPUAUH-
3-kapOokcamun

499.2

1H SIMP (500 MI't, DMSO-d6) § 10.91 (s, 1H), 8.99 - 8.88
(m, 2H), 8.55 (d, J=2.4 T'u, 1H), 8.30 (s, 1H), 8.05 (d, J=9.5
T'u, 1H), 7.88 - 7.78 (m, 2H), 7.76 - 7.68 (m, 2H), 7.49 (t,
J=7.5Tw, 1H), 5.45 (brt, J=6.9 T'y, 1H), 4.07 (s, 3H), 2.12
(s, 3H), 1.48 (d, J=6.7 'y, 3H)
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0" cF, 1H SIMP (500 M, DMSO-d6) 8 10.92 (s, 1H), 9.00 (d,
105 | bl lfnéfngi?gﬂpﬁ}ﬂiﬂ?fgogjpz J=2.4 T, 1H), 8.86 (brt, J=6.0 'y, 1H), 8.75 (d, J=2.1 'y,
(22,2 orropaToKen)beREIuor}-2- 5332 | 1H), 8.32 (s, 1H), 8.08 (d, J=9.5 I'w, 1H), 7.85 (d, J=9.8 Iy,
S Ak oo 1H), 7.23 - 7.09 (m, 3H), 4.84 (q, J=8.9 ', 2H), 4.53 (br d,
F J=5.8 T'w, 2H), 4.10 (s, 3H), 2.13 (5, 3H).
R —— 1H SIMP (500 My, DMSO-d6)  10.77 (br s, 1H), 8.96 (d,
b]mprasn6atn ] N-[(18) 1-[obrop- | _ §°° J=2.4Tw, 1H), 8.86 (br d, J=7.6 T', 1H), 8.56 (d, J=2.4 Ty,
106 S (TprTopMETI)boHIA(2.2.3- CFs | <yo3 | 1H). 831 (s, 1H), 8.05 (d, J=9.4 Ty, 1H), 7.95 (br d, J=5.2
Topo )OI 2 MeTOREHIp AT 3- | Ty, 1H), 7.81 (d, J=9.4 T, 1H), 7.77 - 7.69 (m, 1H), 7.46 t,
AcHTep prA F J=9.3 T, 1H), 5.44 (br d, J=7.7 T, 1H), 4.08 (s, 3H), 2.13
kapOokcaMuz (s. 3H),
I —— 1H SIMP (500 My, DMSO-d6) 8 10.77 (br s, 1H), 8.96 (d,
b as-Gann}-N-[(1R)-1-[2-drope | _ 2 J=2.4Tw, 1H), 8.86 (br d, J=7.6 T'y, 1H), 8.56 (d, J=2.4 Ty,
107 S (rpnropmeranbenml(2.2.2. ;%L\\ﬁ@/CFs 5203 | 1H).8.30(s, 1H), 8.05(d, J=9.4 T'n, 1H), 7.94 (br d, J=6.6
v -~ ' ', 1H), 7.81 (d, J=9.4 Ty, 1H), 7.73 (br s, 1H), 7.46 (t,
ACHTEpO)ITI]-2-METOKCHIMPUANK-3- | J=9.4 T, 1H), 5.44 (br d, J=7.7 T'u, 1H), 4.08 (s, 3H), 2.13
KapOoKcaMuz
(s, 3H).
PN 1H SIMP (500 My, DMSO0-d6) 8 10.92 (s, 1H), 9.00 (d,
108 b]mj) n{;a;:?gh%o;h:ﬁ?&[p}li (- 0" "CFs J=2.1Tu, 1H), 8.83 - 8.71 (m, 2H), 8.32 (s, 1H), 8.09 (d,
(.2 2 tprTopsToKberan et Y\@ 5153 | J=9.5 ', 1H), 7.86 (d, J=9.5 I'w, 1H), 7.40 - 7.26 (m, 2H),
Ao oK e 7.15 (d, J=7.9 T, 1H), 7.07 (t, J=7.5 T, 1H), 4.85 (q, J=8.9
T, 2H), 4.56 (br d, J=6.1 ', 2H), 4.09 (s, 3H), 2.13 (s, 3H).
5-{2-aneramunonmunasol 1,2- 1H AMP (500 MI'y, DMSO-d6) 6 10.92 (s, 1H), 8.99 (d,
109 | bImuprrasis-6-1n}-N-[(1R)-1-[2-¢rop- P oer J=2.4Tw, 1H), 8.93 (br d, J=7.6 T'u, 1H), 8.55 (d, J=2.4 'y,
5-(rpudropmerokcu )penmn](2,2,2- & D’ ® 5363 | 1H), 8.31 (s, 1H), 8.08 (d, J=9.5T'y, 1H), 7.85 (d, J=9.5 'y,
nenTepo)s T |-2-MeTOKCUTUPUANH-3 - F 1H), 7.55 (br s, 1H), 7.48 - 7.28 (m, 2H), 5.36 (br d, J=7.6
KapOoKcaMuz I'n, 1H), 4.06 (s, 3H), 2.12 (s, 3H).
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5-{2-auetamunoumunaszol 1,2-

1H AMP (500 MI'y, DMSO-d6) 6 10.92 (s, 1H), 9.05 (s,

1H), 7.38 (t, J=6.9 T'w, 2H), 7.31 (t, J=7.3 T, 1H), 7.26 (d,

D
110 | b]nupunasu-6-un}-2-metokcu-N-{[3- D _CF, 4871 | 1H),9.00(d,J=2.4Tu, 1H), 872 (d, J=2.4 Ty, 1H), 8.32 (s,
(Tpudropmermn)perni|(neritepo)- ' 1H), 8.09 (d, J=9.5 'y, 1H), 7.86 (d, J=9.2 'y, 1H), 7.76 (s,
METHI } TUPUANH-3-KapOOKCaMu I 1H), 7.73 - 7.59 (m, 3H), 4.09 (s, 3H), 2.13 (s, 3H).
5-{2-auetamunonmunaszof 1,2-
b]mprase-6-t}-N-{ [2-bTop-5- D D 1H AMP (500 MI'u, DMSO-d6) 6 10.91 (s, 1H), 9.04 (s,
UL ropsern)benmnl(xeiiepo). CFs | 054 | 1H), 898 (s, 1H),8.67 (s, 1H), 8.30 (s, 1H), 8.06 (d, J=9.5
fmmg_z_mmmﬂmpmm_g_ | Ty, 1H), 7.83 (br d, J=9.2 T'w, 2H), 7.75 (br s, 1H), 7.47 (brt,
capGoxcamin F J=9.2 Ty, 1H), 4.07 (s, 3H), 2.11 (s, 3H).
5-{2-anetamunonmumazof 1,2- oD 1H AMP (500 MI'u, DMSO-d6) 6 10.91 (s, 1H), 9.02 - 8.91
2 3 — -
112 | bjupnaas-6-na}-2 vetoxenN-[(IR)- | 3 ook, (m, 1H), 8.82 (br d, J=7.9 Ty, 1H), 8.63 - 8.48 (m, 1H), 8.30
: 518.2 | (s, 1H), 8.07 (d, J=9.5 I', 1H), 7.84 (d, J=9.5 I'n, 1H), 7.55 -
1-[3-(Tpudropmerokcu)pennn](2,2,2- ’ ’ ’ g ’ ’ ’ ;
HeliTepo)s T HpHIHH-3-KapGOKCAMHT 7.40 (m, 3H), 7.26 (brd, J=7.3 I'y, 1H), 5.20 (br d, J=7.6 I'y,
1H), 4.05 (s, 3H), 2.12 (s, 3H).
1H AMP (500 MI'u, DMSO-d6) 6 10.92 (s, 1H), 9.34 (br s
5-{2-aneramugoumunasolf 1,2- 0 ’ ’ ’ ,
b]HI/IpI/;{Z[aSI/IH-6-I/IJ1}-2-MeTOKC[I/I-N-({2- O 1H), 8.99 (s, 1H), 8.70 (d, J=1.8 ', 1H), 8.29 (s, 1H), 8.08
113 [(MopbonuH-4- 516.1 (d, J=9.5Tu, 1H), 7.82 (d, J=9.5 'y, 1H), 7.58 (br d, J=7.3
H)METH eI } METH ) THPUHH-3- © | I'u, 1H), 7.54 - 7.48 (m, 2H), 7.45 - 7.34 (m, 1H), 7.29 - 7.03
xapGokcamin 2 TFA (m, 1H), 4.67 (br d, J=5.5T'u, 2H), 4.57 (br s, 2H), 4.09 (s,
P ’ 3H), 2.56 - 2.53 (m, 7H), 2.11 (s, 3H)
5-{2-aneramnzonvmaso[ 1 2- 1H AMP (500 MI'y, DMSO-d6) 6 10.91 (s, 1H), 8.97 (d,
b]l’II/IpI/II_laSI/IH-6-I/IJ1}-2-M6TOKCI/I-’N-({2- O\( J=2.1Tu, 1H), 8.78 (br t, J=5.8 'y, 1H), 8.72 (d, J=2.1 Ty,
114 [(mportas-2- o [ 489 3 1H), 8.31 (s, 1H), 8.07 (d, J=9.5 ', 1H), 7.84 (d, J=9.5 'y,

WJIOKCH )METHII | (PSHUIT } METHIT )-ITUPUAUH-
3-kapbokcamun, TFA

J=7.7Tw, 1H), 4.65 - 4.55 (m, 4H), 4.06 (s, 3H), 3.71 (dt,
J=12.2, 6.1 'y, 1H), 2.12 (s, 3H), 1.18 (d, J=6.1 T'y, 6H).
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115

N-{[3,5-mu¢rop-2-(okceran-3-
wiokcH)penw |metn §-5-{2-
aneramunonmunasof 1,2-b JmupunaszuH-6-
W1 } -2-METOKCUTTUPUANH-3-KapOOKCaMus

&%

5252

1H SIMP (500 MI', DMSO-d6) § 10.91 (s, 1H), 9.02 - 8.88
(m, 2H), 8.71 (d, J=2.1 T'w, 1H), 8.31 (s, 1H), 8.07 (d, J=9.5
T'w, 1H), 7.84 (d, J=9.5 'y, 1H), 7.24 (br t, J=8.5 I'y, 1H),
7.03 (br d, J=8.9 I'y, 1H), 5.17 (br d, J=4.6 I'y, 1H), 4.84 (1,
J=6.7 Ty, 2H), 4.74 (br t, J=6.1 'y, 2H), 4.56 (br d, J=5.8
T'w, 2H), 4.09 (s, 3H), 2.11 (s, 3H).

116

N-{[3,5-audrop-2-(2-
MeTHIPropoxy ))pennin|merun §-5-{2-
aneramunonmunasof 1,2-b Jmupunaszux-6-
W1 } -2-METOKCUITUPUANH-3-KapOOKcaMus

u

<

5254

1H SIMP (500 MI'u, DMSO-d6) & 10.93 (s, 1H), 9.00 (br s,
1H), 8.93 (brt, J=5.8 'y, 1H), 8.73 (s, 1H), 8.31 (s, 1H),
8.09 (br d, J=9.3 T'u, 1H), 7.86 (br d, J=9.4 I'n, 1H), 7.29 -
7.17 (m, 1H), 7.01 (br d, J=9.1 T'y, 1H), 4.59 (br d, J=5.7 I'y,
2H), 4.09 (s, 3H), 3.83 (br d, J=6.2 T'w, 2H), 2.14 - 2.10 (m,
3H), 2.10 - 2.03 (m, 1H), 1.04 (br d, J=6.6 T'u, 6H).

117

5-{2-aneramunonmunasol 1,2-
b]mupunazus-6-nn}-2-merokcu-N-{[2-
(2-meTunnponokcu ) eHu |MeTu } -
NUPHUINH-3-KapOoKcaMua

G

489.1

1H SIMP (500 MI'y, DMSO-d6) & 10.93 (s, 1H), 8.99 (d,
J=2.3 T, 1H), 8.76 (d, J=2.3 T'n, 1H), 8.70 (br t, J=5.9 I',
1H), 8.32 (s, 1H), 8.09 (d, J=9.4 I'ny, 1H), 7.85 (d, J=9.4 'y,

1H), 7.32 - 7.22 (m, 2H), 7.00 (d, J=8.1 ', 1H), 6.93 (1,
J=7.4Tw, 1H), 4.54 (br d, J=5.8 T', 2H), 4.08 (s, 3H), 3.83
(d, J=6.3 T', 2H), 2.12 (s, 3H), 2.11 - 2.04 (m, 1H), 1.05 (d,

J=6.6 T'ny, 6H).

118

N-[(2-uknonpomnokcu-3,5-
mudropdennn)mernn]-5-{2-
arieramuionmunasol 1,2-b mupunazux-6-
W1 } -2-MEeTOKCUTTUPUANH-3-KapOOKCaMus

=

<

509.1

1H SIMP (500 MI'ty, DMSO-d6) & 10.91 (s, 1H), 8.98 (d,
J=2.1 Ty, 1H), 8.92 (brt, J=6.0 T, 1H), 8.72 (d, J=2.1 T,
1H), 8.31 (s, 1H), 8.07 (d, J=9.5 I', 1H), 7.84 (d, J=9.5 'y,

1H), 7.25 (br t, J=8.7 'y, 1H), 7.00 (br d, J=8.9 T'y, 1H),
4.48 (br d, J=6.1 Ty, 2H), 4.23 (br d, J=2.7 T, 1H), 4.08 (s,

3H), 2.11 (s, 3H), 0.85 (br s, 2H), 0.73 - 0.57 (m, 2H).

119

N-[(3S)-3-(4-xnophenun)-3-
TUAPOKCUTIPOTTHI|-5-{2-
aneramunonmunasof 1,2-b | nmupunasux-6-
W1 } -2-MEeTOKCUTTHPUANH-3-KapOOKCaMus

OH

{é

Cl

495.2

1H SIMP (500 MI ', DMSO-d6) Shift 10.92 (s, 1H), 8.99 -
8.91 (m, 1H), 8.71 (d, J=2.3 T, 1H), 8.56 (brt, J=5.3 T'wy,
1H), 8.31 (s, 1H), 8.07 (d, J=9.4 I';, 1H), 7.82 (d, J=9.4 'y,
1H), 7.44 - 7.35 (m, 4H), 5.57 (br s, 1H), 4.76 - 4.67 (m,
1H), 4.05 (s, 3H), 3.49 (br s, 2H), 2.12 (s, 3H), 1.99 - 1.81
(m, 2H)
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120

5-{2-auetamunoumunaszol 1,2-
b mupunazun-6-mn j-N-{[4-pTop-2-
(TpudropmeTokcu )perm | MeT §-2-
METOKCUITUPUANH-3-KapOOKcaMu

519.2

1H SIMP (500 MI'y, DMSO-d6) & 10.92 (s, 1H), 9.03 - 8.91

(m, 2H), 8.81 - 8.66 (m, 1H), 8.31 (s, 1H), 8.08 (br d, J=9.5

I'u, 1H), 7.84 (br d, J=9.5 'y, 1H), 7.57 (br t, J=7.5 I'y, 1H),

7.43 -7.27 (m, 2H), 4.58 (br d, J=5.5 T'n, 2H), 4.08 (s, 3H),
2.12 (s, 3H).

121

N-({2-

[k nonpornui(neiirepo)mMerokcu]-3,5-
nudTopdernn j meTni)-5-{2-
aneramunonmunasof 1,2-b Jmupunaszux-6-
W1 } -2-METOKCUITUPUANH-3-KapOOKcaMus

5251

1H SIMP (500 MI'ty, DMSO-d6) & 10.90 (s, 1H), 9.01 - 8.87
(m, 2H), 8.70 (d, J=2.1 T'y, 1H), 8.29 (s, 1H), 8.05 (br d,
J=9.5T'w, 1H), 7.82 (br d, J=9.5 'y, 1H), 7.18 (brt, J=8.5
T'w, 1H), 6.98 (br d, J=8.5 I'u, 1H), 4.60 (br d, J=5.8 T'u, 2H)
4.07 (s, 3H), 2.10 (s, 3H), 1.21 (br s, 1H), 0.56 (br d, J=6.7
Ty, 2H), 0.29 (br d, J=4.6 T, 2H).

2

122

N-{1-[2-(uMKJIOIPONTUIMETOKCH )-6-
bropdenmn]aTun}-5-{2-
aneramunonmunasof 1,2-b Jnupunaszux-6-
W1} -2-METOKCUITUPHUIUH-3 -
kapOokcamun, TFA

519

1H SIMP (500 MI', DMSO-d6) § 10.91 (s, 1H), 8.99 (d,
J=2.1Tn, 1H), 8.90 - 8.79 (m, 2H), 8.31 (s, 1H), 8.07 (br d,
J=9.5 I'n, 1H), 7.83 (d, J=9.5 'y, 1H), 7.34 - 7.20 (m, 1H),
6.90 (br d, J=8.2 T', 1H), 6.82 (brt, J=9.3 T'u, 1H), 5.84 -

5.74 (m, 1H), 4.11 (s, 4H), 3.90 (dd, J=10.2, 7.5 T, 1H),

2.12 (s, 3H), 1.54 (br d, J=7.0 'y, 3H), 1.32 (br s, 1H), 0.67 -
0.55 (m, 2H), 0.39 (br d, J=4.6 'y, 2H).

123

5-{2-aneramunonmunasol 1,2-
b]mupunazus-6-nn}-2-merokcu-N-{ 1-[3-
(TpudTopmMeTokc)eHw [3TH § -
NUPUINH-3-KapOOKCcaMus

5151

1H SIMP (500 MI'u, DMSO-d6) § 10.91 (br s, 1H), 8.96 (s,
1H), 8.83 (br d, J=7.9 T'y, 1H), 8.55 (s, 1H), 8.30 (s, 1H),
8.06 (br d, J=9.2 T'n, 1H), 7.83 (br d, J=9.5 T'y, 1H), 7.54 -

7.41 (m, 3H), 7.25 (br d, J=7.0 Ty, 1H), 5.21 (brt, J=7.3 'y,
1H), 4.05 (s, 3H), 2.12 (s, 3H), 1.49 (br d, J=7.0 T'y, 3H).

124

N-{1-[2-(UMKJIOTPONTUIMETOKCH )-6-
dbropdenmn]aTmn}-5-{2-
aneramunonmunasof 1,2-b | mupunasux-6-
W1} -2-METOKCHITUPUIIH-3 -
kapookcamun, TFA

519.2

1H SIMP (500 MI', DMSO-d6) & 10.91 (s, 1H), 8.99 (d,
J=2.1Ty, 1H), 8.90 - 8.79 (m, 2H), 8.31 (s, 1H), 8.07 (br d,
J=9.5 Ty, 1H), 7.83 (d, J=9.5 T'w, 1H), 7.34 - 7.20 (m, 1H),
6.90 (br d, J=8.2 'y, 1H), 6.82 (brt, J=9.3 I'y, 1H), 5.84 -

5.74 (m, 1H), 4.11 (s, 4H), 3.90 (dd, J=10.2, 7.5 'y, 1H),

2.12 (s, 3H), 1.54 (br d, J=7.0 T'w, 3H), 1.32 (br s, 1H), 0.67 -
0.55 (m, 2H), 0.39 (br d, J=4.6 T'n, 2H).
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5-{2-auetamunoumunaszol 1,2-

1H SIMP (500 MT'u, DMSO-d6) 8 10.91 (br s, 1H), 8.96 (s,
1H), 8.83 (br d, J=7.9 'y, 1H), 8.55 (s, 1H), 8.30 (s, 1H),

125 b]“?Ep“g;f:;‘;Sefgici)ge;‘l’;"]‘;%} 3 ‘\)\©/O°F3 5152 | 8.06 (brd,J=9.2 'y, 1H), 7.83 (brd, J=9.5 Ty, 1H), 7.54 -
I3 - GOKoAMIT 741 (m, 3H), 7.25 (br d, J=7.0 Ty, 1H), 5.21 (brt, J=7.3 T'ny,
1H), 4.05 (s, 3H), 2.12 (s, 3H), 1.49 (br d, J=7.0 T'y, 3H).
5. (2-aueTavROMMIIA3O[ L2- 1H SIMP (500 MI't;, DMSO-d6) & 10.91 (s, 1H), 9.08 - 8.93
126 | b]mpumasim-6-m1}-2-seroxcu N-{ [3- OCF, (m, 2H), 8.71 (d, J=2.1 T'y, 1H), 8.31 (s, 1H), 8.08 (d, J=9.2
(rantbroperoReI e METIL)- 3{\Ej/ 501.1 | Ty, 1H), 7.85 (d, J=9.5 T, 1H), 7.56 - 7.46 (m, 1H), 7.41 (d,
I3 -KApGOKCAMIIT J=7.6 T, 1H), 7.38 - 7.36 (m, 1H), 7.26 (br d, J=7.9 Ty,
1H), 4.59 (br d, J=5.8 T'n, 2H), 4.07 (s, 3H), 2.12 (s, 3H).
1H SIMP (500 MI'ty, DMSO-d6) § 10.66 (s, 1H), 8.79 - 8.62
N-{[2-(uuksonponuimMeTokcu)-3,6- (m, 1H), 8.51 - 8.36 (m, 2H), 8.06 (s, 1H), 7.82 (d, J=9.5T'y,
127 nudropdermn]merin}-5-{2- o) 5220 1H), 7.66 - 7.51 (m, 1H), 7.08 - 6.89 (m, 1H), 6.76 (td,
aneramunonmunasof 1,2-b jnupunaszux-6- F ' J=9.1,3.5T1, 1H), 4.40 (br d, J=5.2 ', 2H), 3.80 (s, 3H),
W1 }-2-MEeTOKCUTIUPHUIHH-3-KapOOKCaMus }{j@/ 3.74 (brd, J=7.0I'y, 2H), 1.87 (s, 3H), 1.06 (br s, 1H), 0.33
F (br d, J=6.4 T', 2H), 0.10 (br d, J=4.0 Ty, 2H).
1H SMP (500 MI'u, DMSO-d6) & 10.91 (s, 1H), 8.96 (d,
o} J=2.1Tu, 1H), 8.72 (d, J=2.4 ', 1H), 8.46 (br s, 1H), 8.30
128 b]HSH éiﬂﬁi?“;”;f{'“ﬁ“?go(gijw O/Q (s, 1H), 8.06 (d, J=9.5 T'uy, 1H), 7.82 (d, J=9.5 I'u, 1H), 7.14
(OKcan-A-uroxkci)beru]veTi }-2- 5352 | (s, 1H), 7.04 (s, 1H), 6.97 (br d, J=8.5 T'u, 1H), 4.77 - 4.66
METOKCHTHpUTHH-3-kap6okcamu, TFA i (m, 1H), 4.60 (br d, J=5.2 T'y, 2H), 4.05 (s, 3H), 3.94 - 3.82
(m, 2H), 2.12 (s, 3H), 2.00 (br d, J=12.5 'y, 2H), 1.77 - 1.64
(m, 2H), 1.23 (s, 2H).
1H SAMP (500 MI't;, DMSO-d6) 6 10.90 (s, 1H), 9.04 - 8.87
N-{[3,5-audrop-2-(okcan-4- /QO (m, 2H), 8.76 - 8.65 (m, 1H), 8.30 (s, 1H), 8.05 (d, J=9.5 I'y,
129 wioKkcH)(eHus [ MeTu §-5-{ 2- 0 1H), 7.82 (d, J=9.5Tu, 1H), 7.27 - 7.13 (m, 1H), 7.09 - 6.92
aneramunonmunasof 1,2-b | mupunasux-6- 5533 | (m, 1H), 4.58 (brd, J=5.8 'y, 2H), 4.37 - 4.21 (m, 1H), 4.07

W1} -2-METOKCHITUPUIIH-3 -
kapookcamun, TFA

<

(s, 3H), 3.90 (br d, J=11.6 'y, 1H), 3.62 - 3.48 (m, 1H), 3.39
(brt, J=10.1 T'y, 1H), 2.11 (s, 3H), 1.96 (brd, J=11.6 'y,
2H), 1.77 - 1.63 (m, 2H).




146

130

N-{ 1-[2-(uuKJIOTIPONTUIMETOKCH)-3,5-
mudropdennn|sTun §-5-{2-
aneramunonmunasof 1,2-b Jmupunaszuy-6-
W1 } -2-METOKCUTTUPUANH-3-KapOOKCaMus

'r|—< i: O\_<]

537

1H SIMP (500 MI', DMSO-d6) & 10.91 (s, 1H), 8.97 (d,
J=2.1Tw, 1H), 8.81 (brd, J=7.6 'y, 1H), 8.57 (d, J=2.1 Ty,
1H), 8.31 (s, 1H), 8.07 (d, J=9.5 'y, 1H), 7.84 (d, J=9.5 'y,
1H), 7.23 - 7.14 (m, 2H), 5.51 (br t, J=7.2 'y, 1H), 4.07 (s,
3H), 4.00 - 3.86 (m, 2H), 2.11 (s, 3H), 1.44 (br d, J=7.0 T,

3H), 1.31 (brs, 1H), 0.60 (br d, J=7.6 'y, 2H), 0.35 (br d,

J=15.6 T'u, 2H).

131

N-{[2-(1-uuknonponuisToKch)-3,4-
nudropdenu|mernn }-5-{2-
aneramunonmunasof 1,2-b JnupunaszuH-6-
W1 } -2-METOKCUITUPUANH-3-KapOOKcaMus

ot

5373

1H SIMP (500 MI', DMSO-d6) & 10.89 (s, 1H), 8.94 (d,
J=2.4Twu, 1H), 8.83 (brt, J=6.0 'y, 1H), 8.70 (d, J=2.4 T,
1H), 8.29 (s, 1H), 8.04 (d, J=9.5 ', 1H), 7.80 (d, J=9.5 I'y,
1H), 7.17 - 7.07 (m, 2H), 4.56 (br d, J=6.1 T'y, 2H), 4.05 (s,

3H), 3.80 - 3.63 (m, 1H), 2.10 (s, 3H), 1.40 (d, J=6.1 I'y,

3H), 1.12 (br d, J=7.9 I'y, 1H), 0.46 (q, J=7.0 T'w, 2H), 0.31 -
0.16 (m, 1H), 0.16 - 0.09 (m, 1H).

132

N-{[2-(1-uuknonponuiIzToOKCcH)-3,4-
nudropdennn|mernn }-5-{2-
arieramuonmunasol 1,2-b mupunazux-6-
W1 }-2-MEeTOKCUTIUPHUINH-3-KapOOKCaMu

n

n

5372

1H SIMP (500 MI'y, DMSO-d6) § 10.89 (s, 1H), 8.94 (d,
J=2.4Tu, 1H), 8.83 (brt, J=6.0 Ty, 1H), 8.70 (d, J=2.4 T,
1H), 8.29 (s, 1H), 8.04 (d, J=9.5 I'u, 1H), 7.80 (d, J=9.5 'y,
1H), 7.17 - 7.07 (m, 2H), 4.56 (br d, J=6.1 T'u, 2H), 4.05 (s,

3H), 3.80 - 3.63 (m, 1H), 2.10 (s, 3H), 1.40 (d, J=6.1 'y,

3H), 1.12 (br d, J=7.9 T'n, 1H), 0.46 (q, J=7.0 T'y, 2H), 0.31 -
0.16 (m, 1H), 0.16 - 0.09 (m, 1H).

133

N-{1-[2-(uMKJIOTPONTUIMETOKCH)-3,5-
mudropdennn st }-5-{2-
aneramunonmunasof 1,2-b Jnupunaszux-6-
W1} -2-MEeTOKCUTTUPUANH-3-KapOOKCaMus

5373

1H SIMP (500 MI', DMSO-d6) § 10.91 (s, 1H), 8.97 (d,
J=2.1Tw, 1H), 8.81 (br d, J=7.6 ', 1H), 8.57 (d, J=2.1 'y,
1H), 8.31 (s, 1H), 8.07 (d, J=9.5 T', 1H), 7.84 (d, J=9.5 'y,
1H), 7.23 - 7.14 (m, 2H), 5.51 (br t, J=7.2 T, 1H), 4.07 (s,
3H), 4.00 - 3.86 (m, 2H), 2.11 (s, 3H), 1.44 (br d, J=7.0 T'wy,

3H), 131 (brs, 1H), 0.60 (br d, J=7.6 Ty, 2H), 0.35 (br d,

J=15.6 T'y, 2H).
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134

N-{[2-(1-auKIOTPONUISTOKCH)-3-
dropdhenmn|mernn }-5-{2-
aneramunonmunasof 1,2-b Jmupunaszuy-6-
W1 } -2-METOKCUTTUPUANH-3-KapOOKCaMus

¢

519.1

1H SIMP (500 MI', DMSO-d6) & 10.77 (s, 1H), 8.84 (d,
J=2.1Twy, 1H), 8.70 (brt, J=6.0 'y, 1H), 8.60 (d, J=2.4 Ty,
1H), 8.17 (s, 1H), 7.93 (d, J=9.2 T'y, 1H), 7.70 (d, J=9.5 'y,
1H), 7.06 - 6.90 (m, 3H), 4.50 (br d, J=6.1 I'y, 2H), 3.94 (s,

3H), 3.61 - 3.42 (m, 1H), 1.97 (s, 3H), 1.25 (d, J=6.1 I'y,
3H), 0.99 (br d, J=7.0 'y, 1H), 0.41 - 0.24 (m, 2H), 0.07 (br

d, J=8.5 'y, 1H), -0.01 (br d, J=8.9 I'u, 1H).

135

N-{[2-(1-auKJIOTPONUISTOKCH)-3-
dbropdhenmn|mernn }-5-{2-
aneramunonmunasof 1,2-b JnupunaszuH-6-
W1 } -2-METOKCUITUPUANH-3-KapOOKcaMus

by

519.1

1H SIMP (500 MI', DMSO-d6) & 10.77 (s, 1H), 8.84 (d,
J=2.1Tw, 1H), 8.70 (br t, J=6.0 'y, 1H), 8.60 (d, J=2.4 T,
1H), 8.17 (s, 1H), 7.93 (d, J=9.2 T'y, 1H), 7.70 (d, J=9.5 'y,
1H), 7.06 - 6.90 (m, 3H), 4.50 (br d, J=6.1 I'y, 2H), 3.94 (s,

3H), 3.61 - 3.42 (m, 1H), 1.97 (s, 3H), 1.25 (d, J=6.1 I'y,
3H), 0.99 (br d, J=7.0 'y, 1H), 0.41 - 0.24 (m, 2H), 0.07 (br

d, J=8.5 'y, 1H), -0.01 (br d, J=8.9 ', 1H).

136

N-{[3-(1-MKIOPONMHUISTOKCH ) TUPUANH-
2-un|merun }-5-{2-
arieramuonmunasol 1,2-b mupunazux-6-
W1 }-2-MEeTOKCUTTUPHUINH-3-KapOOKCaMu

I

Z—
\ 7/

501.9

1H SIMP (500 MI'y, DMSO-d6) § 10.91 (s, 1H), 9.42 - 9.25
(m, 1H), 9.01 (d, J=2.4 T, 1H), 8.92 (d, J=2.1 T'y, 1H), 8.32
(s, 1H), 8.17 (d, J=4.6 T'y, 1H), 8.08 (d, J=9.5 'y, 1H), 7.85
(d, J=9.5 'y, 1H), 7.48 (d, J=8.2 T, 1H), 7.31 (dd, J=8.1,
4.7Tw, 1H), 4.64 (br d, J=4.6 ', 2H), 4.18 (s, 3H), 4.15 -
4.08 (m, 1H), 2.12 (s, 3H), 1.35 (d, J=5.8 T'y, 3H), 1.00 (d,
J=6.4 Ty, 1H), 0.52 (br d, J=8.2 'y, 2H), 0.43 - 0.25 (m, 2H)

137

5-{2-aneramunonmunasol 1,2-
b]mupunaszus-6-un }-2-merokcu-N-{ 1-[2-
(TpudropmeTorcH ) eHIIT |3 THI | -
MUPUIUH-3-KapOOKCaMuUs

OCF;

&

514.9

1H SIMP (500 MI'y, DMSO-d6) & 10.90 (s, 1H), 8.95 (d,
J=2.4Tw, 1H), 8.81 (d, J=7.6 Ty, 1H), 8.58 (d, J=2.4 T'wy,
1H), 8.30 (s, 1H), 8.06 (d, J=9.5 T'n, 1H), 7.82 (d, J=9.5 I',
1H), 7.72 - 7.59 (m, 1H), 7.48 - 7.32 (m, 3H), 5.42 (quin,
J=7.2Tw, 1H), 4.06 (s, 3H), 2.11 (s, 3H), 1.47 (d, J=7.0 T'y,
3H).
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5-{2-auetamunoumunaszol 1,2-

1H SIMP (500 MI'y, DMSO-d6) § 10.93 (br s, 1H), 9.11 (br

OCFs3
138 b mupunazun-6-mn j-N-{[3-dpTop-5- }\/\Q/ 5193 | % 1H), 8.95 (br s, 1H), 8.68 (s, 1H), 8.29 (s, 1H), 8.04 (br d,
(TpudropmeTokcu )perm | MeT §-2- ' J=93Twu, 1H), 7.81 (brd, J=9.3 I', 1H), 4.57 (br d, J=5.9
METOKCUITUPUANH-3-KapOOKcaMu F I'n, 2H), 4.06 (s, 3H), 2.55 (s, 3H), 2.11 (s, 3H).
1H AMP (500 MI'u, DMSO-d6) & 10.90 (s, 1H), 8.95 (d,
5-{2-auetamunoumunasol 1,2- OCF3 J=2.4Tu, 1H), 8.81 (d,J=7.6 'y, 1H), 8.58 (d, J=2.4 ',
139 | b]mupunazun-6-un}-2-merokcu-N-{ 1-[2- Q\© 5154 1H), 8.30 (s, 1H), 8.06 (d, J=9.5 'y, 1H), 7.82 (d, J=9.5 'y,
(TpudropmeToxcu )b eHmI |3 THI | - ' 1H), 7.72 - 7.59 (m, 1H), 7.48 - 7.32 (m, 3H), 5.42 (quin,
MUPUINH-3-KapOOKCcaMua J=7.2Tu, 1H), 4.06 (s, 3H), 2.11 (s, 3H), 1.47 (d, J=7.0 I'Ly,
3H).
1H AMP (500 MI'u, DMSO-d6) & 10.91 (s, 1H), 9.05 - 8.84
N-{[3-(uuKJIOIPONIIMETOKCH)-5- O\/A (m, 2H), 8.71 (d, J=2.1 T'u, 1H), 8.31 (s, 1H), 8.08 (d, J=9.5
140 dTopdenmn|merun }-5-{2- R/\Q/ 505.4 I'u, 1H), 7.85 (d, J=9.5 'y, 1H), 6.88 - 6.72 (m, 2H), 6.68 (br
aneramunonmunasof 1,2-b Jnupunaszux-6- ' d,J=11.0Tu, 1H), 4.50 (br d, J=6.1 ', 2H), 4.08 (s, 3H),
W1 }-2-METOKCUTIUPHUINH-3-KapOOKCaMu F 3.83(d, J=7.01I, 2H), 2.12 (s, 3H), 1.21 (br s, 1H), 0.65 -
0.47 (m, 2H), 0.31 (br d, J=4.9 I'y, 2H).
- 1H AMP (500 MI'u, DMSO-d6) & 10.90 (s, 1H), 8.96 (d,
141 mmiiéfég%ﬁzgﬁs- 2. 1 . J=2.1Tw, 1H), 8.69 (br d, J=2.4 Ty, 2H), 830 (s, 1H), 8.06
atteravmonMaso[ 1, 2-b]mHpriasuH-6- 4833 | (d,J=9.5Tn, 1H), 7.82 (d, J=9.5T'y, 1H), 7.29 (td, J=10.1,
’ 53T, 1H), 7.00 (td, J=9.2, 3.7 I'y, 1H), 4.59 (br d, J=5.5
W1 }-2-MEeTOKCUIUPUINH-3-KapOOKCaMu F T, 2H), 4.05 (s, 3H), 3.98 (s, 3H), 2.1 (s, 3H)
1H AMP (500 MI'y, DMSO-d6) 6 10.91 (s, 1H), 8.96 (d,
J=2.1Tu, 1H), 8.90 (brt, J=6.0 'y, 1H), 8.69 (d, J=2.1 'y,
- N%é%iﬁ:ﬁ&:?ﬁr}e?gnﬂ o A 1H), 8.31 (s, 1H), 8.06 (d, J=9.5 T'w, 1H), 7.83 (d, J=9.5 I',
Y\E:[F 505.2 1H), 7.26 - 7.06 (m, 2H), 6.93 (br s, 1H), 4.48 (br d, J=5.8

aneramunonmunasof 1,2-b | mupunaszux-6-
W1 } -2-MEeTOKCUTTHPUANH-3-KapOOKCaMus

T'w, 2H), 4.06 (s, 3H), 3.89 (d, J=6.7 I'y, 2H), 2.11 (s, 3H),
1.24 (brs, 1H), 0.57 (br d, J=7.0 T, 2H), 0.33 (br d, J=5.2
Ty, 2H).
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143

5-{2-anetamunoumunaszol 1,2-
b]mupunaszus-6-un }-2-MeTokcu-N-
metui-N-{[3-
(TpudropmeTokcH)peHmIT | MeTHIT | -
MUPUINH-3-KapOoKcaMua

5154

1H SIMP (500 MI'u, DMSO-d6) § 11.01 - 10.81 (m, 1H),
8.94 (d, J=2.4 'y, 1H), 8.37 (d, J=2.4 T'w, 1H), 8.33 - 8.21
(m, 2H), 8.16 - 7.94 (m, 1H), 7.84 (d, J=9.5 'y, 1H), 7.56 (t,
J=7.9 Ty, 1H), 7.42 (br d, J=7.6 T'y, 1H), 7.37 - 7.28 (m,
2H), 7.24 (br d, J=7.9 Ty, 1H), 4.46 (br s, 1H), 4.02 (s, 3H),
2.80 (s, 2H), 2.11 (s, 3H)

144

N-{[2-(1-uuKIOIPONUISTOKCH)-3-
dbropdhenmn|mernn }-5-{2-
aneramunonmunasof 1,2-b Jmupunaszux-6-
W1 } -2-METOKCUTTUPUANH-3-KapOOKcaMus

5194

1H SIMP (500 MI', DMSO-d6) & 10.77 (s, 1H), 8.84 (d,
J=2.1Tw, 1H), 8.70 (brt, J=6.0 'y, 1H), 8.60 (d, J=2.4 T,
1H), 8.17 (s, 1H), 7.93 (d, J=9.2 'y, 1H), 7.70 (d, J=9.5 'y,
1H), 7.06 - 6.90 (m, 3H), 4.50 (br d, J=6.1 I'y, 2H), 3.94 (s,

3H), 3.61 - 3.42 (m, 1H), 1.97 (s, 3H), 1.25 (d, J=6.1 I'y,
3H), 0.99 (br d, J=7.0 'y, 1H), 0.41 - 0.24 (m, 2H), 0.07 (br

d, J=8.5 'y, 1H), -0.01 (br d, J=8.9 I'u, 1H).

143

5-{2-aneramunonmunasol 1,2-
b]mupunaszus-6-nn}-N-{[2-pTOop-5-
(Tpudropmerokcu)penun](nenTepo)-
METHI } -2-METOKCUTHPHINH-3 -
KapOoKcamuzg

520.9

1H SMP (500 MI'u, DMSO-d6) 6 11.03 - 10.82 (m, 1H),
9.14 - 8.86 (m, 2H), 8.77 - 8.59 (m, 1H), 8.35 - 8.20 (m, 1H),
8.08 - 7.96 (m, 1H), 7.89 - 7.74 (m, 1H), 7.45 - 7.20 (m, 3H),
4.08 - 3.98 (m, 3H), 2.19 - 2.01 (m, 3H).

146

5-{2-aueramunonmunasol 1,2-
b]mupunaszus-6-nn}-N-{[2-pTOp-5-
(TpudTopmern)denwn |mer §-2-
METOKCHUITUPUANH-3-KapOOKCaAMU

506.2

1H SIMP (500 M, DMSO-d6) 5 10.91 (s, 1H), 9.05 (brt,
J=5.8 T, 1H), 8.99 (s, 1H), 8.75 - 8.62 (m, 1H), 8.31 (s,
1H), 8.08 (d, J=9.5 T'w, 1H), 7.89 - 7.79 (m, 2H), 7.75 (br s,
1H), 7.48 (br t, J=9.2 T'u, 1H), 4.64 (br d, J=5.8 T'y, 2H),
2.12 (s, 3H).

147

N-{[2-xn0p-5-
(TpudropmeTin)pernn | merun }-5-{2-
aneramunonmunasof 1,2-b Jnmupunasux-6-
W1 } -2-MEeTOKCUTTUPUANH-3-KapOOKCaMus

5193

1H SIMP (500 MI'u, DMSO-d6) & 10.91 (s, 1H), 9.10 (brt,
J=5.8 Ty, 1H), 9.00 (s, 1H), 8.73 - 8.62 (m, 1H), 8.31 (s,
1H), 8.07 (br d, J=9.8 T'wy, 2H), 7.88 - 7.69 (m, 3H), 4.66 (br
d, J=5.5 T, 2H), 4.08 (s, 3H), 2.11 (s, 3H).




150

148

N-{[2-(1-uukionponuIsTOKCH)-3,5-
nudTopdern|merin }-5-{2-
aneramunonmunasof 1,2-b JmupunaszuH-6-
W1 } -2-METOKCUTTUPUANH-3-KapOOKCaMu

5374

1H SIMP (500 MI'ty, DMSO-d6) § 10.79 (s, 1H), 8.89 - 8.76
(m, 2H), 8.59 (d, J=2.1 T'u, 1H), 8.18 (s, 1H), 7.92 (d, J=9.5
Ty, 1H), 7.69 (d, J=9.2 I'y, 1H), 7.09 - 6.99 (m, 1H), 6.87 (br
d, J=8.5 I'y, 1H), 4.51 (br d, J=6.1 T'y, 2H), 3.96 (s, 3H),
3.67 - 3.45 (m, 1H), 2.01 (s, 3H), 1.27 (d, J=6.1 T'u, 3H),
1.07 - 0.95 (m, 1H), 0.36 (br d, J=7.9 'y, 2H), 0.11 - 0.03
(m, 1H), 0.03 - -0.04 (m, 1H)

149

N-{[5-(uMKJIONPONUIMETOKCH)-2-
dbropdhenmn|mernn }-5-{2-
aneramunonmunasof 1,2-b jmupunaszux-6-
W1 } -2-METOKCUITUPUANH-3-KapOOKcaMus

505.2

1H SIMP (500MI 'y, DMSO-d6) § 10.92 (br. s., 1H), 8.94 (d,
J=23 'y, 2H), 8.66 (d, J=2.4 T, 1H), 8.28 (s, 1H), 8.03 (d,
J=9.4 T'y, 1H), 7.80 (d, J=9.4 T, 1H), 7.08 (t, J=9.3 I'y, 1H),
6.91 (dd, J=5.8, 3.0 'y, 1H), 6.81 (dd, J=8.0, 4.3 'y, 1H),
4.51(d, J=5.8 T'w, 2H), 4.04 (s, 3H), 3.70 (s, 1H), 2.10 (s,
3H), 1.15 (t, J=7.3 Ty, 1H), 0.57 - 0.45 (m, 2H), 0.25 (q,
J=4.7 Ty, 3H).

150

N-{[2-(1mxnonponuiMeTokcH)-4,6-
nudropdennn|mernn }-5-{2-
arieramuionmunasol 1,2-b mupunazus-6-
W1 }-2-MEeTOKCUTIUPUINH-3-KapOOKCaMu

5234

1H AMP (500 MI', DMSO-d6) 6 10.93 (br s, 1H), 8.94 (br

s, 1H), 8.70 (br s, 1H), 8.48 (br s, 1H), 8.30 (s, 1H), 8.05 (br

d,J=9.8 'y, 1H), 7.81 (br d, J=9.3 I', 1H), 6.89 - 6.69 (m,

2H), 4.52 (br d, J=4.8 T'y, 2H), 4.03 (s, 3H), 2.72 - 2.54 (m,

2H), 2.11 (s, 3H), 1.27 (br s, 1H), 0.58 (br d, J=6.6 I'r;, 2H),
0.36 (brd, J=4.1 I'u, 2H)

151

N-{[2-(uMKJIONPONUIMETOKCH)-3-
dropdenrn|merun }-5-{2-
arieramuonmunasol 1,2-b mupunazus-6-
W1} -2-METOKCHITUPUIIH-3 -
kapookcamun, TFA

505.1

1H AMP (500 MI'u, DMSO-d6) 6 11.06 - 10.56 (m, 1H),
8.97 (br s, 2H), 8.89 (brs, 1H), 8.72 (br s, 1H), 7.86 (br s,
2H), 7.26 - 7.06 (m, 3H), 4.62 (br d, J=5.8 I'u, 2H), 4.07 (s,
3H), 3.92 (br d, J=7.1 T'u, 2H), 2.16 (br s, 3H), 1.27 (br s,
1H), 0.57 (br d, J=7.7 Ty, 2H), 0.31 (br d, J=4.5 I'yy, 2H)
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5-{2-auetamunoumunaszol 1,2-

1H SIMP (500 MT'u, DMSO-d6) 8 10.93 (br s, 1H), 8.97 (s,
1H), 8.73 (br s, 2H), 8.30 (s, 1H), 8.07 (br d, J=9.3 I'y, 1H),
7.83 (brd, J=9.3 I'y, 1H), 7.29 (brt, J=7.7 'y, 1H), 7.02 (br

152 E’JE?;’H“TETS@ I/I;I)J:])}egn i][fae?;ilig 5352 | d,J=112Tu 1H), 674 (t, J=8.3 T, 1H), 471 (br s, 1H),
METOKCHTHPHAHH-3-KADGOKCAMIA i 4.47 (br d, J=5.6 Ty, 2H), 4.07 (s, 3H), 3.91 - 3.70 (m, 3H),
3.17 (br d, J=5.0 Ty, 1H), 2.11 (s, 3H), 1.99 (br d, J=11.1 'y,
2H), 1.83 - 1.62 (m, 2H)
TH SIMP (500 MI'n, DMSO-de) 6 10.92 (s, 1H), 9.00 (d,
5-(2-aueramunonmunasof 1,2- /E;O J=2.1Twu, 1H), 8.93 (s, 1H), 8.73 (d, /=2.4 I'u, 1H), 8.32 (s,
153 b]mupunazun-6-mn)-N-((3,5-audrop-2- DO 1H), 8.08 (d, /=9.2Tu, 1H), 7.85 (d, /=9.5 I'y, 1H), 7.32 -
((tetparunpo-2H-nnpan-4- F 5552 | 7.13 (m, 1H), 7.03 (br d, J=8.9 I', 1H), 4.36 - 4.23 (m, 1H),
win)okcu)permn)merun-d2)-2- 2<©/ 4.09 (s, 3H), 3.97 -3.86 (m, 2H), 2.12 (s, 3H), 1.98 (br d,
METOKCUHUKOTUHAMUJ F J=11.6 'y, 2H), 1.80 - 1.65 (m, 2H)
2 protons short (water suppression)
5-(2-aneravommaaso[ 1.2 1H SIMP (500 MI'u, DMSO-d6) & 10.90 (s, 1H), 9.03 (br t,
154 | blnmprasm6omn}-N-{[2-drop-5- 7(ji:(oc@ J=5.8 T, 1H), 8.97 (d, J=2.1 I'y, 1H), 8.67 (d, J=2.1 I'y,
(rprdhropmeToRen)benTmeri ) 2- i 5193 | 1H), 830 (s, 1H), 8.05 (d, J=9.5 T', 1H), 7.82(d, J=9.5 T'n,
METOKCHITHDHAHH-3-KADGOKCAVIA 1H), 7.43 - 7.33 (m, 3H), 4.59 (br d, J=5.8 T'u, 2H), 4.06 (s,
3H), 2.11 (s, 3H)
1H AMP (500 MI', DMSO-d6) & 10.91 (s, 1H), 8.98 (d,
N 11, 5.47- 842 (. 1H), 831 (& 10, 826 (or .17 6 T
, 8.47 -8.42 (m, 1H), 8.31 (s, 1H), 8. rd, J=7.6I,
155 (UMKIIOOY TUIIMETOKCH )() €HIIT |METHI § -5- }(\éﬂ 1H), 8.08 (d, J=9.5 I'y, 1H), 7.95 - 7.81 (m, 2H), 7.29 - 7.22
{2-aneramunonmunasof 1,2- 501.1

b]nupuna3zuH-6-1i }-2-MeTOKCUITHPHUTUH-
3-kapOokcamun

(m, 2H), 7.01 (d, J=7.9 T, 1H), 6.93 (t, J=7.5 T'n, 1H), 4.53
(br d, J=5.8 ', 2H), 4.08 (s, 3H), 4.05 - 3.97 (m, 2H), 2.78
(brs, 1H), 2.45 - 2.34 (m, 1H), 2.29 - 2.16 (m, 1H), 2.14 -
2.07 (m, 4H)
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N-{[2-(UHMKJIOTIEHTUIIOKCH )-0-

1H SIMP (500 MI'u, DMSO-d6) § 10.94 (s, 1H), 8.96 (br s,
1H), 8.72 (br s, 1H), 8.40 (br s, 1H), 8.30 (s, 1H), 8.08 (br d,

1) HIIT | MEeTHIT } TUPUIUH-3 -

J=6.8 Ty, 1H), 7.46 - 7.35 (m, 2H), 7.29 (br d, J=7.3 'y,

156 dropderm]meri}-5-{2- 519, | J=9.5Tu, 1H), 7.84 (brd, J=9.6 [, 1H), 7.30 (br d, ]=6.9
aneramunonmunasof 1,2-b JmupunaszuH-6- ' I'y, 1H), 6.88 (br d, J=8.4 I'u, 1H), 6.79 (br s, 1H), 4.94 (br
W1 } -2-METOKCUTTUPUANH-3-KapOOKCaMus F s, 1H), 4.53 (br s, 2H), 4.04 (s, 3H), 2.11 (s, 3H), 1.94 (br s,
2H), 1.84 - 1.67 (m, 4H), 1.59 (br s, 2H)
ey ) 1H AMP (500 MI'u, DMSO-d6) & 10.93 (s, 1H), 9.00 - 8.93
157 b]HH5 H{Za:;‘?g“;ﬁog“;“eﬁi"cgé (- QCFs (m, 2H), 8.73 (s, 1H), 8.30 (s, 1H), 8.07 (br d, J=9.4 I', 1H),
o pH qf‘m veroreibera e - 501 | 7.83 (brd, J=9.4 T, 1H), 7.51 (br d, J=6.7 Ty, 1H), 7.42 (s,
P anﬁnHH-3-Kap6OKCaMI/IH 2H), 7.40 - 7.36 (m, 1H), 4.61 (br d, J=5.6 T'u, 2H), 4.07 (s,
3H), 2.11 (s, 3H)
1H AMP (500 MI'u, DMSO-d6) 6 10.93 (s, 1H), 9.14 (br t,
N-{[2- ) /A J=6.1Tu, 1H), 9.00 (d, J=2.4 'y, 1H), 8.81 (d, J=2.3 I',
LUKJIOTIPOTIAHCYJIL(DOHUII )(DEHHU |- 0=S , O. S, , O. ,J=9.411, , 1.91 -1, m,
158 ] 1H), 8.31 (s, 1H), 8.08 (d, J=9.4T'u, 1H), 7.91 - 7.88
MeTu }-5-{2-auetamunoumunasol 1,2- 521.1 | 1H), 7.85(d, J=8.9I'y, 1H), 7.74 (t, J=7.4 ', 1H), 7.68 (br
b]mupunazuH-6-mi } -2-MeTOKCUITUPHIUH- d, J=7.7Tn, 1H), 7.56 (t, J=7.4 I'u, 1H), 5.00 (br d, J=6.1 I'L,
3-kapbokcamun 2H), 4.10 (s, 3H), 3.21 - 3.16 (m, 1H), 2.11 (s, 3H), 1.19 -
1.11 (m, 4H)
1H SIMP (500MI'y, DMSO-d6) 6 10.93 (s, 1H), 8.97 (d,
N-{[2- D J=2.4Twy, 1H), 8.78 - 8.72 (m, 1H), 8.65 (t, J=5.9 'y, 1H),
8.30 (s, 1H), 8.07 (d, J=9.4 'y, 1H), 7.83 (d, J=9.4 I'y, 1H),
159 | Gasonemusosememavera) S-(2- |9 o1 | 730718 200, 699 0. 1482 T, 1) 659 78
Hﬁ}-z-M fT OKCHﬁH , ;IH_3_Kap 6iKcaMH ', 1H), 4.93 - 4.86 (m, 1H), 4.46 (d, J=5.9 T'n, 2H), 4.06 (s,
pua P . 3H), 2.11 (s, 3H), 1.98 - 1.86 (m, 2H), 1.83 - 1.68 (m, 4H),
1.60 (br. s., 2H).
in_ ) 1H AMP (500 MI'u, DMSO-d6) & 10.92 (s, 1H), 8.93 (br s,
b]HH?)Ij)lza:;l:fgrd?;?;iiifxoc[;é-{[2- </N>\ 1H), 8.80 - 8.71 (m, 1H), 8.66 (br s, 1H), 8.29 (s, 1H), 8.03
160 (IH.mippon-1- 4803 | (brd, J=93 T 1H), 7.79 (brd, J=9.5 Iy, 1H), 7.51 (br d,

KapOoKkcaMu

1H), 7.00 (br s, 2H), 6.28 (br s, 2H), 4.42 (br d, J=5.5 T,
2H), 4.03 (s, 3H), 2.10 (s, 3H)
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1H SIMP (500 MI'u, DMSO-d6) 8 10.91 (s, 1H), 8.90 (br s,
1H), 8.70 - 8.57 (m, 2H), 8.29 (s, 1H), 8.02 (br d, J=9.2 Ty,
1H), 7.78 (br d, J=9.5 'y, 1H), 7.09 (br d, J=5.5 'y, 2H),
4753 | 7.06-7.01 (m, 2H), 4.01 (s, 3H), 3.49 - 3.35 (m, 1H), 3.34 -
3.21 (m, 1H), 2.11 (s, 3H), 1.93 (br d, J=3.5 T, 1H), 1.32
(br's, 1H), 0.97 (br d, J=4.8 Ty, 1H), 0.89 (br d, J=8.0 T'y,
1H)

1H SIMP (500 MI', DMSO-d6) § 10.92 (s, 1H), 8.96 (s,

1H), 8.83 (brt, J=5.6 'y, 1H), 8.71 (s, 1H), 8.30 (s, 1H),
8.06 (br d, J=9.4 T'u, 1H), 7.83 (d, J=9.4 I'y, 1H), 7.34 (br d,

5-{2-auetamunoumunaszol 1,2-

161 | b]mupunasusa-6-nn}-N-{[(1S,25)-2-(4-

¢dTopdeHnT)INKIOTTPOTIHI |MeTHI § -2~
METOKCUITUPUANH-3-KapOOKcaMu

g

5-{2-aueramunoumunaszol 1,2-

/

b]mupunazus-6-un }-2-merokcu-N-{[2-
162 (MopchomuH-4- N 502.3
1) bEHHA]METH I THPUHH-3- J=74Tu, 1H), 7.29 - 7.21 (m, 1H), 7.16 (br d, J=7.8 T'ny,
KapBOKCAMHUT 1H), 7.10 (br t, J=7.3 I'u, 1H), 4.63 (br d, J=5.6 I'uy, 2H),
4.04 (s, 3H), 3.76 (br s, 4H), 2.87 (br s, 4H), 2.10 (s, 3H)
1H AMP (500 MI'y, DMSO-d6) 6 11.00 - 10.88 (m, 1H),

9.26 (br s, 1H), 9.00 (d, J=2.1 Ty, 1H), 8.90 (d, J=2.1 I'y,
1H), 8.32 (s, 1H), 8.16 (br d, J=4.6 ', 1H), 8.08 (br d, J=9.5

O

N-{[3-(UMKJIOTIEHTUIIOKCH )TUPUIH-2 -

@)
163 aueTaMI/II[OI/II/II\jIII}IIZ\l/[ae;:[J;}Z?biiﬂpl/maaﬂH_ ‘. Q 502.1 | T, 1H), 7.84 (d, J=9.5 I'y, 1H), 7.45 (br d, J=8.2 I'yy, 1H),
1} -2METORCHIMp -3 -KAPGORCAMIA T 7.32 (br dd, J=7.9, 4.9 Ty, 1H), 4.96 (br s, 1H), 4.60 (br d,
J=4.6 Ty, 2H), 4.15 (s, 3H), 2.12 (s, 3H), 1.95 (br s, 2H),
1.78 (br d, J=14.3 Ty, 4H), 1.67 - 1.59 (m, 2H)

1H SIMP (500 MT';, DMSO-d6) 5 10.94 (s, 1H), 8.98 (s,

N-{[2- 1H), 8.75 (s, 1H), 8.69 (brt, J=5.8 T, 1H), 8.31 (s, 1H),
164 (UMKJIOTIEHTHIIMETOKCH )(pEeHMIT [ MEeTHI } - O/\O 8.08 (d, J=9.3 T'u, 1H), 7.85 (d, J=9.4T'u, 1H), 7.28 - 7.22
5-{2-aneramunonmunasol 1,2- }{\© 5152 (m, 2H), 7.00 (br d, J=8.1 T'u, 1H), 6.92 (t, J=7.3 I'u, 1H),

4.52 (br d, J=5.6 T, 2H), 4.07 (s, 3H), 3.93 (br d, J=6.6 'y,

b]nupuna3zuH-6-1i } -2-MeTOKCUITHPHUTUH-
3-kap6oKCaMH 2H), 2.37 (dt, J=14.6, 7.4 Ty, 1H), 2.11 (s, 3H), 1.82 (br d,
J=6.8 ', 2H), 1.66 - 1.52 (m, 4H), 1.44 - 1.37 (m, 2H)
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5-{2-anetamunoumunaszol 1,2-
b]mupunaszus-6-un }-2-merokcu-N-{[2-
165
(nmporman-2-
WJIOKCH )(h €HIIT |METHIT } TUPUANH-3 -
kapOokcaMuz

475.1

1H SIMP (500MI ', DMSO-d6) § 10.93 (s, 1H), 8.98 (s, 1H),
8.76 (s, 1H), 8.69 (t, J=5.7 I'u, 1H), 8.30 (s, 1H), 8.08 (d,
J=9.4 Ty, 1H), 7.84 (d, J=9.3 Ty, 1H), 7.30 - 7.17 (m, 2H),
7.02 (d, J=8.2 'y, 1H), 6.90 (t, J=7.4 T'y, 1H), 4.67 (dt,
J=12.1, 6.0 'y, 1H), 4.48 (d, J=5.8 T, 2H), 4.13 - 4.04 (m,
3H), 2.11 (s, 3H), 1.32 (d, J=6.0 'y, 6H).

N-{[2-(uHMKJIONEHTHIIOKCH)-5-

166 dTopdenmn|merwn }-5-{2-
aneramunonmunasof 1,2-b lmupungaszuH-6-
W1 } -2-METOKCUTTUPUANH-3-KapOOKcaMus

519.1

1H SIMP (500MT', DMSO-d6) & 10.93 (s, 1H), 8.98 (s,
1H), 8.81 - 8.66 (m, 2H), 8.30 (s, 1H), 8.08 (d, J=9.3 I'y,
1H), 7.84 (d, J=9.4 T'w, 1H), 7.13 - 6.94 (m, 3H), 4.87 (br. 5.,
1H), 4.44 (d, J=5.8 T'w, 2H), 4.07 (s, 3H), 2.14 - 2.07 (m,
3H), 1.90 (br. s., 2H), 1.82 - 1.65 (m, 4H), 1.60 (br. s., 2H).

Ta6mauua S. Coenunenus, npeacTaBleHHbIe B TAONUIIE 5, TONTyYald ¢ TOMOIIBIO CIIOCOO0B, ONUCAHHBIX B mpuMepe 13.
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N-({2-[(2,6-mumeTnnoKkcaH-4-1T)OKCH |-
3,5-mudropdennn  mernn)-5-{2-

1H SIMP (500 MI'u, DMSO-d6) § 10.94 (br s, 1H), 8.86 (1,
J=6.9 I'n, 1H), 8.30 (s, 1H), 8.23 (s, 1H), 8.06 (br d, J=9.3
T'u, 1H), 7.44 (d, J=9.3 I'n, 1H), 7.22 (br t, J=8.8 ', 1H),

167 aneramunonmunasof 1,2-b JmupunaszuH-6- F 5979 6.97 (brd, J=9.3 I'u, 1H), 4.63 - 4.48 (m, 3H), 3.99 - 3.88
wi }-2-(nefTepo)MeToKCu-6- )(\@/ (m, 2H), 2.57 (s 3H), 2.12 (s, 3H), 1.88 (br d, J=13.5T'y,
METHIITAPUIUH-3-KapOOKCcaMu g 2H), 1.41 (brt,J=11.7T'y, 1H), 1.27 (q, J=11.6 I'y, 1H), 1.17
F - 1.06 (m, 6H)

1H AMP (500 MI'u, DMSO-d6) & 10.93 (s, 1H), 8.87 - 8.67

I;IIJ-Ig(021;51/[1(}2_13{_,gi?)—;ﬁ-s;g;t;iﬁfgfl{'g: /éok (m, 1H), 8.30 (s, 1H), 8.26 (s, 1H), 8.07 (d, J=9.5 I'y, 1H),

168 | eranmommasol . 2-b]mprasmin-6- o 5800 | 7:43(d, J=0.2Tu, 1H), 7.22 - 7.05 (m, 3H), 4.66 - 4.54 (m,

)2 (oo OMETOKO-6.- F ' 3H), 3.98 (br dd, J=10.8, 6.0 Ty, 1H), 2.61 - 2.55 (m, 3H),

VTIP3 Rap GO KCaMIT 2.13 (s, 3H), 2.04 (br d, J=10.4 T, 1H), 1.91 (br d, J=14.0

Ty, 2H), 1.44 (brt, J=12.5 Ty, 2H), 1.18 - 1.08 (m, 6H).

© 1H SIMP (500 MI'n;, DMSO-d6) & 10.91 (br s, 1H), 9.07 -
N(ﬁsé‘;ib(;ggﬂi}[Se}:zl;’)“gogﬂ3 OJ:) 8.87 (m, 1H), 8.84 - 8.67 (m, 1H), 8.46 (br s, 1H), 8.31 (brs,

169 | . cravnommrmasol ] 2-b]mprasii-6- | 556, | 1HD,8.08 (brd, J=8.5 Iy, 1H), 7.93 - 7.78 (m, 1H), 7.43 -
L 1}-2-(reiropO)METORGH-b.- “ | 7.28 (m, 1H), 7.04 (br d, J=8.2 Ty, 1H), 6.96 (brt, J=8.7 'y,

METHTHDHTHH-3-KapBOKCAMHI T 1H), 4.96 - 4.75 (m, 2H), 4.61 (br d, J=4.9 T';, 2H), 2.17 -

F 2.09 (m, 3H).

1H SIMP (500 MI', DMSO-d6) 6 10.91 (s, 1H), 8.83 (brt,

N-{[3,5-nudrop-2-(okcan-3- /GO J=6.0T'n, 1H), 8.29 (s, 1H), 8.25 (s, 1H), 8.05 (d, J=9.2 I'y,

170 miokcu)enun |merun }-5-{2- o 1H), 7.43 (d, J=9.2T'y, 1H), 7.30 - 7.12 (m, 1H), 6.98 (br d,
arieramuonmunasol 1,2-b mupunazus-6- 5703 | J=9.2 Ty, 1H), 4.66 - 4.54 (m, 2H), 4.16 (br s, 1H), 3.76 (br

wi }-2-(nefdTepo)MeTOKCU-6-
METHJINUPUIUH-3-KapOOKcaMu

d,J=13.4 Ty, 1H), 3.64 - 3.54 (m, 2H), 2.57 (s, 3H), 2.56 -
2.55 (m, 1H), 2.12 (s, 3H), 2.05 - 1.97 (m, 1H), 1.93 - 1.77
(m, 2H), 1.51 (br dd, J=10.4, 4.9 T'y, 1H).




156

N-({3,5-mudrop-2-[(3S)-okconan-3-
WIOKCH |penw § meTin)-5-{2-

1H SIMP (500 MI', DMSO-d6) & 10.77 (br s, 1H), 8.72 (br
t, J=5.8 Ty, 1H), 8.28 (s, 1H), 8.23 (s, 1H), 8.02 (d, J=9.3

171 I'u, 1H), 7.40 (d, J=9.3 'y, 1H), 7.18 (br t, J=8.6 I'uy, 1H),
a”eTa“;?I’;og“(‘;‘é‘gig[i’)i Eig}fg;%aSHH'6' T5562 | goe (b)r d, J=é.4 Iy, 1H), 4.99) (brs, gH), 4.65-4.48 (m),
MeTI/IHHI/IpI/II[I/IHI-)?)-Kap6OKcaMI/II[ 2H), 4.06 - 3.87 (m, 2H), 3.85 - 3.64 (m, 2H), 2.60 - 2.54 (m,
F 3H), 2.14 - 2.10 (m, SH).
1H AMP (500 MI'u, DMSO-d6) & 10.91 (s, 1H), 8.87 (br t,
N-({3,5-nudrop-2-[(2-meTrnokcaH-4- /@\ J=6.0T'n, 1H), 8.28 (s, 1H), 8.23 (s, 1H), 8.03 (d, J=9.2 I'y,
172 wi)okcH | permn } metmn)-5-{2- 0 1H), 7.42 (d, J=9.2 'y, 1H), 7.19 (br t, J=8.7 'y, 1H), 6.96
aneramunonmunasof 1,2-b Jnupungaszux-6- F 584.2 (brd, J=8.9Tw, 1H), 4.57 (brd, J=5.8 ', 2H), 4.53 (br s,
ni }-2-(nefTepo)MeToKCu-6- X\©/ 1H), 4.02 - 3.64 (m, 3H), 2.56 (s, 3H), 2.12 (s, 3H), 1.90 (br
METHJITAPUIUH-3-KapOOKCcaMu g F d,J=14.3 T, 1H), 1.78 (brs, 2H), 1.51 (brt, J=11.6 I'u, 1H),
1.10 (d, J=6.1T'y, 3H).
5-{2-aneramunonmunasol 1,2- ~ 1H AMP (500 MI'y, DMSO-d6) 6 10.92 (s, 1H), 8.55 - 8.34
173 b]mupunaszus-6-nn}-N-{[2-pTop-0- o CFs (m, 1H), 8.33 - 8.23 (m, 2H), 8.05 (br d, J=9.2 'y, 1H), 7.49
(2,2,2-TpudropaToxcu )penun |merun } -2- Xj@ 5502 | -7.34 (m,2H),7.31 (brd,J=7.6 Iy, 1H), 7.04 (d, J=8.2I'y,
(meliTepo)MeTOKCU-6-METHUIIUPUINH-3 - E 1H), 6.95 (brt, J=8.9T'u, 1H), 4.93 - 4.74 (m, 2H), 4.60 (br
KapOoKcaMu d, J=52Tn, 1H), 2.56 (s, 3H), 2.12 (s, 3H).
N-({2- ZD 1H AMP (500 MI', DMSO-d6) 6 10.90 (br s, 1H), 8.83 (br
[uukonponun(netirepo)merokcu|-3,5- oD t, J=6.0 'y, 1H), 8.30 (br s, 1H), 8.22 (s, 1H), 8.02 (br s,
174 nudropdennn  merm)-5-{2- F | 5423 1H), 7.42 (br d, J=8.9 'y, 1H), 7.17 (br t, J=8.4 I'y, 1H),
arieramuonmunasol 1,2-b mupunazux-6- ’ 6.94 (brd, J=9.2 T'u, 1H), 4.59 (br d, J=6.1 'y, 2H), 2.56 (s,
wi }-2-(nefdTepo)MeToKCU-6- ¥\©/ 3H), 2.11 (s, 3H), 1.22 (br s, 1H), 0.55 (br d, J=6.7 'y, 2H),
METUJIMTHPUINH-3-KapOoKcaMu L 0.28 (br d, J=4.9 ', 2H).
5-{2-aneramunonmunasol 1,2-
175 bmupunazun-6-un}-N-{[2-pTop-5- D 1H AMP (500 MI'u, DMSO-d6) 6 10.91 (s, 1H), 8.91 (s,
(TpudropmeTokcu)perm(aenTepo)- 5383 1H), 8.28 (s, 1H), 8.19 (s, 1H), 8.03 (br d, J=9.5 I'y, 1H),

MeTHUJ }-2-(DeHTepo)METOKCH-6-
METUJIITHPUINH-3-KapOoKcaMu

7.46 - 7.30 (m, 4H), 2.56 (s, 3H), 2.11 (s, 3H).
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N-{[2-(uuKI0TIPONTUIMETOKCH )-3,4-
nudTopdernn|merin }-5-{2-

1H SIMP (500 MI'u, DMSO-d6) & 10.91 (s, 1H), 8.78 (brt,
J=5.8 'y, 1H), 8.28 (s, 1H), 8.23 (s, 1H), 8.03 (d, J=9.2 'y,

176 OY 1H), 7.41 (d, J=9.5 T'w, 1H), 7.11 (br d, J=6.7 I'ry, 2H), 4.55
aueTa“;?j’;‘_’;‘_“(‘“é‘;:g[i’)i Elg}‘ff;_%af‘“'@ F | %% | (brd, J=5.8 T, 2H), 3.98 (s, 1H), 3.97 (s, 1H), 2.57 - 2.53
Memnmﬂﬂ HH‘_’3_Ka Sorcan (m, 3H), 2.11 (s, 3H), 1.27 (br s, 1H), 0.64 - 0.49 (m, 2H),
paA P s F 0.31 (br d, J=5.2 Ty, 2H).

. e 1H SIMP (500 MI'y, DMSO-d6) § 10.91 (s, 1H), 8.84 (t,
) {z[lid()LTIg Ki‘éﬁﬂi‘fﬁ?ﬁf?@“ oY J=6.0 'y, 1H), 8.28 (s, 1H), 8.23 (s, 1H), 8.04 (d, J=9.2 I'y,
177 | o OHfm a30[1.2-b ] HpHAasHE-6- £ | s404 | 1H), 743 (d,J=9.5Tu, 1H), 7.27-7.10 (m, 1H), 6.96 (br d,

: nnzi-z-(nélme o’)mmxgu _’16_ ' J=9.5 ', 1H), 4.60 (d, J=5.8 I'n, 2H), 3.88 (d, J=7.3 I'y,
eI HH‘_’3_Ka SoKcan 2H), 2.56 (s, 3H), 2.11 (s, 3H), 1.33 - 1.17 (m, 1H), 0.62 -

prA P A I 0.51 (m, 2H), 0.36 - 0.25 (m, 2H).
5-{2-aneramunonmunasol 1,2-

b ] a3HH-6111)-2- OCF; 1H SIMP (500 MI'y, DMSO-d6) § 10.91 (s, 1H), 8.85 (t,
178 (aeiTepo)MeTokC-6-meTinN-{ [2- s184 | J6.0Tw, 1H), 8.28 (s, 1H), 8.25 (s, 1H), 8.04 (d, J=9.5 I',

AICHTED ' 1H), 7.49 - 7.35 (m, 5H), 4.60 (d, J=6.1 'y, 2H), 2.56 (s,

(TpudropmeTOKCH )P EHMIT [ METHIT } -
3H), 2.11 (s, 3H).
MUPUINH-3-KapOoKcaMua
5-{2-anetamunonmunasof 1,2-

b Jnmpgasm-6-m}-N-{ [2-prop-5- 1H SIMP (400 MI'y, DMSO-d6) § 10.92 (s, 1H), 8.91 (t,

179 p P OCFs J=6.1T, 1H), 8.29 (s, 1H), 8.21 (s, 1H), 8.06 (d, J=9.3 I’y
(TpudTOopMeTOKCH )heHIIT |[MeTHIT §-2- . 536.1

(meiiTepo)MeTOKCU-6-METUITITUPUIIH-3 -
KapOoKcamuzg

1H), 7.46 - 7.31 (m, 4H), 4.59 (d, J=6.1 Ty, 2H), 2..58 (s,
3H), 2.1s (s, 3H).
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180

N-{[5-(uuKJIONPONUIMETOKCH)-2-
dropdhenmn|mernn }-5-{2-
aneramunonmunasof 1,2-b JmupunaszuH-6-
wi }-2-(nefTepo)MeToKCu-6-
METWITUPUINH-3-KapOOKCaMH

oA
e

522.1

1H SIMP (500 MI'u, DMSO-d6) & 10.91 (s, 1H), 8.81 (brt,

J=5.8 'y, 1H), 8.28 (s, 1H), 8.21 (s, 1H), 8.04 (d, J=9.5 I'y,
1H), 7.43 (d, J=9.5 T'u, 1H), 7.09 (t, J=9.3 'y, 1H), 6.99 -

6.87 (m, 1H), 6.86 - 6.65 (m, 1H), 4.52 (br d, J=5.8 T'n, 2H),
3.75 (d, J=7.0 T, 2H), 2.58 - 2.54 (m, 3H), 2.11 (s, 3H),
1.17 (br d, J=4.9 T'y, 1H), 0.61 - 0.44 (m, 2H), 0.27 (br d,

J=4.9 I'y, 2H).

Ta6auua 6. CoenuHeHus, NpeaCTaBIeHHbIE B TAONUIIE 6, TOTyYald ¢ TOMOIIBIO CIIOCOO0B, ONMCAHHBIX B MpuMepe 39.

Haoa.
IIp Hassanmue R MS AMP
HOHbI
N-[(1S)-1-[2-dTop-5- 1H SIMP (500 MI'u, DMSO-d6) & 10.39 (s, 1H), 9.21 (s,
181 (Tpudropmerokcu)pern |3t |-5-[ 2-(2- | OCF, 1H), 9.20 (d, J=6.3 'y, 1H), 8.41 (s, 1H), 8.38 (s, 1H), 8.17
rUapoKcHaleTaMuao)umuaasol 1,2- 5332 (d, J=9.5Tu, 1H), 7.93 (d, J=9.5 ', 1H), 7.51 (brd, J=3.7
b]mupunazuH-6-ni]-2-MeTHIMUPUINH-3 - F I'u, 1H), 7.45 - 7.32 (m, 2H), 5.39 (quin, J=7.0 'y, 1H), 4.12
KapOoKcaMuz (brs, 2H), 2.55 (s, 3H), 1.50 (d, J=7.0 I'u, 3H), 1.24 (s, 1H).
N-[(1R)-1-[2-dTop-5- ] 1H SIMP (500 MI'ty, DMSO-d6) 8 10.39 (s, 1H), 9.27 (br d,
182 (TpudTopmeTmn)benn aTun]-5-[2-(2- : CF,4 J=7.6 T'uy, 1H), 9.23 -9.15 (m, 1H), 8.46 - 8.32 (m, 2H), 8.15
FHPOKCHATETAMITO0 ) iMuaso[ 1,2- ’(D/ 5172 | (d,J=9.5 ', 1H), 7.99 - 7.83 (m, 2H), 7.76 (br s, 1H), 7.49
b |mupunazuH-6-u|-2-MeTUIMUPUIUH-3 - F (brt,J=9.2 Ty, 1H), 5.43 (brt, J=7.2Tu, 1H), 4.12 (br d,
kap6okcavuz, TFA J=4.9 T, 2H), 2.56 (s, 3H), 1.52 (d, J=7.0 T'y, 3H).
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183

N-{[2-dTOp-5-
(Tpudropmern)pernn|merwn §-5-[2-(2-
THIpOKCcHalieTaMuao)umMuaasof 1,2-

b |mupuna3zuH-6-mi|-2-MeTUIMUPUANH-3 -
kapOokcaMuz

F

503.2

1H SIMP (500 MT'u, DMSO-d6) & 10.38 (br s, 1H), 9.27 -
9.23 (m, 1H), 9.19 (s, 1H), 8.40 (s, 2H), 8.15 (br d, J=9.2 I'y,
1H), 7.91 (d, J=9.5 T'u, 1H), 7.85 (br d, J=6.4 T'u, 1H), 7.78
(brs, 1H), 7.50 (br t, J=9.2 T, 1H), 5.62 (br t, J=6.3 T,
1H), 4.63 (br d, J=5.5 'y, 2H), 4.12 (br d, J=5.8 'y, 2H),
2.59 (s, 3H).

184

N-{[3,5-nudrop-2-(okcan-4-
ninokcu)penmn|(nefirepo)mern f-5-[2-
(2-rumpokcuaneramMuno)umuaasol 1,2-
b |mupuna3zuH-6-ui|-2-MeTUIMUPUANH-3 -
kapOokcaMuz

555

1H SMP (500 MI', DMSO-d6) & 10.48 - 10.33 (m, 1H),
9.20 (s, 1H), 9.09 (s, 1H), 8.44 (s, 1H), 8.40 (br s, 1H), 8.16
(d, J=9.5 'y, 1H), 7.93 (d, J=9.5 'y, 1H), 7.27 (br t, J=8.5
I'y, 1H), 7.09 (br d, J=8.2 'y, 1H), 4.30 (dt, J=9.2, 4.9 'y,
1H), 4.12 (s, 2H), 3.97 - 3.86 (m, 2H), 2.63 (s, 3H), 2.57 -
2.56 (m, 3H), 1.98 (br d, J=11.6 'y, 2H), 1.78 - 1.67 (m, 2H)

185

N-[(1R)-1-[2-pTOp-5-
(Tpudropmerokcn)pernn |t ]-5-[2-(2-
ruapoKcHaleTaMuao)umuaasol 1,2-
b]mupunaszuH-6-mi)-2-MeTUIMUPUANH-3 -
KapOoKcaMuzg

OCF,

533.1

1H SIMP (500 MI'u, DMSO-d6) & 9.22 (br d, J=2.1 I'u, 2H),
8.41 (s, 1H), 8.39 (br s, 1H), 8.18 (d, J=9.2 T'y, 1H), 7.95 (d,
J=9.5 I'u, 1H), 7.52 (br s, 1H), 7.47 - 7.29 (m, 3H), 5.47 -
531 (m, 1H), 4.13 (s, 2H), 2.57 - 2.54 (m, 3H), 1.86 - 1.69
(m, 1H), 1.58 - 1.45 (m, 3H).

Ta6auua 7. CoenuHeHus, MpeaCTaBIeHHbIE B TAOIHUIIE 7, OTyYalli ¢ IOMOLIBIO CIIOCOOOB, ONMMCAHHBIX B mpuMepax 9 u 20.

X N’R
H
s
N

HaszsBanue

Haoa
MS
HOHbI

AMP




160

186

N-{[3,5-nudrop-2-(okcan-3-
wiokcH)penmn | metnn §-5-{2-
aneramunonmunasof 1,2-b JmupunasznH-6-
I } -2-MeTHIITUPUANH- 3 -KapOOKCaMH

537.0

1H SIMP (500 MT'u, DMSO-d6) & 10.81 (br s, 1H), 9.22 -
9.14 (m, 1H), 8.95 (brt, J=5.5 I'y, 1H), 8.41 (s, 1H), 8.34 (s,
1H), 8.10 (br d, J=9.4 T'yy, 1H), 7.86 (d, J=9.4 T'w, 1H), 7.21
(brt, J=8.5 T, 1H), 7.07 (br d, J=8.8 Ty, 1H), 4.71 - 4.55
(m, 2H), 4.17 (br s, 1H), 3.81 (br d, J=11.5 I'y, 1H), 3.67 -
3.53 (m, 2H), 2.64 (s, 3H), 2.13 (s, 3H), 2.05 (br dd, J=11.3,
7.1 Ty, 1H), 1.95 - 1.82 (m, 2H), 1.60 - 1.46 (m, 1H), 1.32 -
1.11 (m, 1H).

187

N-({3,5-mu¢rop-2-[(3S)-okconan-3-
wiokcH | penun § metun)-5-{2-
aneramunonmunasof 1,2-b jmupunaszux-6-
I } -2-MeTHIITUPUANH-3 -KapOOKCaMU

523.1

1H SIMP (500 MI', DMSO-d6) & 10.80 (br s, 1H), 9.16 (d,

J=1.8 T'y, 1H), 8.96 (brt, J=5.6 'y, 1H), 8.40 (d, J=1.9 Ty,

1H), 8.33 (s, 1H), 8.09 (d, J=9.4 ', 1H), 7.85 (d, J=9.5 'y,

1H), 7.30 - 7.15 (m, 1H), 7.06 (br d, J=8.5 'y, 1H), 4.99 (br

s, 1H), 4.60 - 4.44 (m, 2H), 4.03 - 3.87 (m, 2H), 3.85 - 3.64
(m, 2H), 3.51 (brs, 2H), 2.62 (s, 3H), 2.13 (s, 3H)

188

N-({3,5-nudrop-2-[(2-meTrnokcaH-4-
YUT)OKCH | (peHMI  MeTHIT)-5-{ 2-
arieramuonmunasol 1,2-b mupunazux-6-
W1 } -2-MeTWIITHPHIUH-3 -KapOoKcaMu

551.0

1H SIMP (500 MI', DMSO-d6) § 10.95 (s, 1H), 9.20 (s,
1H), 9.11 (br t, J=5.5 I'n, 1H), 8.50 - 8.39 (m, 1H), 8.34 (s,
1H), 8.14 (d, J=9.5 T'u, 1H), 7.91 (d, J=9.5 I'ny, 1H), 7.78 -

7.64 (m, 1H), 7.27 (br t, J=8.7 T'y, 1H), 7.09 (br d, J=7.9 'y,

1H), 4.62 - 4.57 (m, 2H), 4.29 (q, J=7.1 Ty, 1H), 4.01 - 3.83
(m, 2H), 2.63 (s, 3H), 2.13 (s, 3H), 1.94 (br d, J=14.0 T'y,

1H), 1.52 (brt, J=11.4 T, 1H), 1.37 - 1.20 (m, 2H), 1.12 (d,

J=6.4 T, 3H).

189

N-({2-[(2,6-numeTnnokcaH-4-1i)OKCH |-
3,5-mudropdennn j mermn)-5-{2-
aneramunonmunasof 1,2-b | mupunasuH-6-
W1 } -2-MeTHIITUPUAH-3 -KapOOKCaMH

5652

1H SIMP (500 MI', DMSO-d6) § 10.96 (br s, 1H), 9.20 (s,
1H), 9.15 - 8.95 (m, 1H), 8.49 - 8.39 (m, 1H), 8.35 (s, 1H),
8.15 (br d, J=9.5 T'w, 1H), 7.91 (br d, J=9.5 T, 1H), 7.34 -
7.20 (m, 1H), 7.10 (br d, J=7.6 Ty, 1H), 4.64 - 4.49 (m, 3H),
4.00 (br dd, J=11.0, 6.1 Ty, 1H), 2.64 (s, 3H), 2.14 (s, 3H),
2.11 -2.00 (m, 1H), 1.92 (br d, J=13.1 Ty, 2H), 1.43 (brt,
J=11.9 T, 1H), 1.30 (q, J=11.5 T, 1H), 1.19 - 1.08 (m, 6H).
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190

5-{2-auetamunoumunasol 1,2-
b mupunazun-6-mn §-N-{[2-pTop-6-
(2,2,2-tpudTopatokcu)peHu | MeTw §-2-
METUJITHPHINH-3-KapOoKkcaMua

5173

1H SMP (500 MI', DMSO-d6) & 11.01 - 10.89 (m, 1H),
9.19-9.11 (m, 1H), 8.74 (br s, 1H), 8.36 - 8.30 (m, 1H),
8.27 (d, J=1.8 Ty, 1H), 8.18 - 8.04 (m, 1H), 7.97 - 7.77 (m,
1H), 7.45 - 7.35 (m, 1H), 7.11 - 7.02 (m, 1H), 6.97 (t, J=8.9
Ty, 1H), 4.92 - 4.78 (m, 2H), 4.61 - 4.47 (m, 2H), 2.56 (s,
3H), 2.13 (s, 3H).

191

5-{2-aneramunonmunasol 1,2-
b]mupunaszus-6-un}-2-metun-N-{[4-
(TpudropmeTH)IUPUINH-2-

YT |METHJI } TUPUANH-3-KapOOKcaMu

470.1

1H SIMP (500 MI'u, DMSO-d6) & 10.95 (s, 1H), 9.31 (brt,

J=5.8 'y, 1H), 9.20 (s, 1H), 8.87 (br d, J=4.9 T, 1H), 8.45

(s, 1H), 8.35 (s, 1H), 8.14 (d, J=9.5 I'y, 1H), 7.91 (d, J=9.5

T'w, 1H), 7.78 (s, 1H), 7.72 (br d, J=5.2 T'y, 1H), 4.73 (br d,
J=5.8 'y, 2H), 2.56 (s, 3H), 2.13 (s, 3H).

192

N-{[3,5-nudrop-2-(okcan-4-
niokcH)penwmn|(nefirepo)mernn §-5-{2-
aneramunonmunasof 1,2-b Jnupunaszux-6-
W1 } -2-MeTWIITUPHIUH-3 -KapOOKcaMH

538.9

1H SIMP (500 MI'y, DMSO-d6) § 10.95 (s, 1H), 9.20 (s,
1H), 9.09 (s, 1H), 8.43 (s, 1H), 8.35 (s, 1H), 8.14 (d, J=9.5
I'u, 1H), 7.91 (d, J=9.2 I'n, 1H), 7.27 (br t, J=8.5 ', 1H),

7.10 (br d, J=8.2 'y, 1H), 4.30 (dt, J=9.2, 4.7 'y, 1H), 3.99 -
3.85 (m, 2H), 2.63 (s, 3H), 2.57 - 2.55 (m, 2H), 2.13 (s, 3H),
1.98 (br d, J=12.5 ', 2H), 1.73 (q, J=9.5 ', 2H).

193

5-{2-aneramunonmunasol 1,2-
b]mupunazus-6-mn}-2-metun-N-{[2-
(2,2,2-TpudTopaTokcu)henun |merun } -
NUPUINH-3-KapOoKcaMua

4993

1H SIMP (500 MI't;, DMSO-d6) & 10.95 (s, 1H), 9.18 (d,
J=1.8 T, 1H), 8.98 (brt, J=5.6 T, 1H), 8.41 (d, J=1.8 Ty,
1H), 8.34 (s, 1H), 8.13 (d, J=9.5 I'y, 1H), 7.89 (d, J=9.5 'y,
1H), 7.39 (br d, J=7.3 T'y, 1H), 7.32 (t, J=8.0 'y, 1H), 7.16
(d, J=8.2 T, 1H), 7.09 (t, J=7.5 ', 1H), 4.83 (q, J=8.9 'y,

2H), 4.52 (br d, J=5.5 T, 2H), 2.63 (s, 3H), 2.13 (s, 3H).

194

5-{2-aneramunonmunasol 1,2-
b]mupunaszus-6-un }-2-metun-N-{[3-
(2,2,2-TpudTOP3ITOKCH )HSHUIT | METHI § -
NHPUINH-3-KapOOKcaMus

499.2

1H SIMP (500 MI't, DMSO-d6) & 10.94 (s, 1H), 9.25 - 9.07
(m, 2H), 8.39 (d, J=1.8 Ty, 1H), 8.34 (s, 1H), 8.12 (d, J=9.5
'y, 1H), 7.89 (d, J=9.5 T'w, 1H), 7.36 (t, J=8.1 I'y, 1H), 7.13
-7.04 (m, 2H), 6.99 (br d, J=9.2 Ty, 1H), 4.76 (q, J=8.9 T'wy,
2H), 4.51 (br d, J=5.8 T'y, 2H), 2.62 (s, 3H), 2.13 (s, 3H).
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o cr, 1H SIMP (500 MI't,, DMSO-d6) 8 10.81 (br s, 1H), 9.17 (d,
195 | b] lfnéfngi?gﬂpﬁ}ﬂiﬂ?fgogjpz J=2.1Tw, 1H), 8.91 (brt, J=5.6 'y, 1H), 8.41 (d, J=2.1 'y,
(22,2 orropaToKen)beREIuor}-2- 5172 | 1H), 8.34 (s, 1H), 8.10 (d, J=9.4 T'wy, 1H), 7.86 (d, J=9.4 T'y,
A S I 1H), 7.25 - 7.10 (m, 3H), 4.80 (q, J=8.8 T'y, 2H), 4.53 (d,
J=5.6 Ty, 2H), 2.64 (s, 3H), 2.13 (s, 3H).
bl sﬂ;iiie?“ﬂ‘;f‘l’\‘?“[“gg?‘l’[%zz drop- | §% IH AMP (500 MI'e,, DMSO-d6) § 10.95 (s, 1H), 9.30- 9.16
196 | > mpropmerin)bennn](2.2.2- CFs | 504 | (M, 2H),8.43 -832 (m, 2H), 8.13 (d, J=9.5 'y, 1H), 7.90 (br
R TepOYTHA]-2-MeTATPIAT- i d, J=9.2 T, 2H), 7.76 (br s, 1H), 7.49 (br t, J=9.2 T'y, 1H),
capGorcami 5.42 (br d, J=7.3 T'y, 1H), 2.56 (s, 3H), 2.13 (s, 3H).
b]Hﬂsniiif_zr;fﬁl_“[“(ﬁaﬁ[_%’22_ prop- | 5 1H SIMP (500 MI't;, DMSO-d6) § 10.95 (s, 1H), 9.34 - 9.14
197 | o o nropmernnybennal(2.2.2- 3 CFs | <044 | (M, 2HD, 844 - 833 (m, 2H), 8.14 (d, J=9.5 ', 1H), 7.91 (br
ReHTepO )T 2 MO+ i d, J=9.2 Ty, 2H), 7.76 (br s, 1H), 7.50 (br t, J=9.3 I'y, 1H),
capGoxcavIin 5.42 (br d, J=7.6 'y, 1H), 2.58 (s, 3H), 2.13 (s, 3H).
b]Hnsnii;‘l‘{e_z;‘ffg\?_“[“gﬁ?{Ei drop- | o 1H SIMP (500 My, DMSO-d6) 8 10.95 (s, 1H), 9.23 - 9.08
198 | 0 propmeTorciNbera](2.2 2- QD/OCFS sp0.q | (M, 2H),8.42-832 (m, 2H), 8.17 - 8.12 (m, 1H), 7.91 (d,
Rl epo) T ]2 eI 3- i J=9.5 Ty, 1H), 7.50 (br d, J=4.0 Ty, 1H), 7.43 - 7.36 (m,
capGoxcamiin 2H), 537 (brd, J=7.3 'y, 1H), 2.53 (br s, 3H), 2.13 (s, 3H).
5-{2-anetamunonmmaaso[ 1,2- 1H SIMP (500 MI'e, DMSO-d6) § 10.97 - 10.93 (m, 1H),
190 | bInuprnasuu-6-n}-N-[(IR)-1-[2-¢rop- | §™ 9.23 -9.16 (m, 2H), 8.36 (br d, J=7.3 Ty, 2H), 8.16 - 8.11
5-(tpudropmerokcu)pernn](2,2,2- 5202 | (m, 1H), 7.93 - 7.88 (m, 1H), 7.41 - 7.33 (m, 2H), 5.37 (br d,

OEHTEePO )3 THI |-2-ME T PUANH-3 -
KapOoKcaMu

J=7.6 Ty, 1H), 3.18 (br d, J=4.9 I'y, 1H), 2.54 (s, 3H), 2.13
(s, 3H).
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5-{2-auetamunoumunaszol 1,2-
bmupunazun-6-mn j-N-{[2-pTop-5-
(Tpudropmermn)pennn|(neritepo)-
METHUJ } -2-METHIITUPUIUH-3 -
kapOokcaMuz

200

CF;

M O
O

489.1

1H), 9.18 (br's, 1H), 8.38 (s, 1H), 8.33 (s, 1H), 8.11 (d, J=9.5

1H AMP (500 MI'y, DMSO-d6) 6 10.94 (s, 1H), 9.22 (5,

T'w, 1H), 7.93 - 7.81 (m, 2H), 7.77 (br s, 1H), 7.49 (br t,
J=9.2 T'yy, 1H), 2.58 (s, 3H), 2.12 (s, 3H).

N-{[3,5-nudrop-2-(okcan-4-
wiokcH)penwmn |metn §-5-{2-
aneramunonmunasof 1,2-b Jnupunaszux-6-
I} -2-MeTHIITUPUANH- 3 -KapOOKCaMH

201

<

5373

1H SIMP (500 MT'u, DMSO-d6) & 10.95 (br s, 1H), 9.21 -
9.06 (m, 2H), 8.44 - 8.35 (m, 1H), 8.31 (s, 1H), 8.14 - 8.05
(m, 1H), 7.86 (br d, J=9.4 Ty, 1H), 7.23 (br s, 1H), 7.05 (br
d, J=8.4 I'y, 1H), 4.54 (br d, J=5.3 I'y, 2H), 4.27 (br s, 1H),
3.94 - 3.84 (m, 2H), 3.37 (br t, J=10.9 'y, 2H), 2.60 (s, 3H),
2.10 (s, 3H), 1.94 (br d, J=11.6 'y, 2H), 1.69 (br d, J=9.3 I'y,
2H).

5-{2-aneramunonmunasol 1,2-
b]nupunasun-6-un}-2-merun-N-{ 1-[2-
(TpudTopmeTokcH )heHw [3TH } -
MUPHUINH-3-KapOoKcaMua

202

OCF;

4993

1H SIMP (500 MI'y, DMSO-d6) & 10.94 (s, 1H), 9.26 - 9.04
(m, 2H), 8.33 (br d, J=9.5 I',, 2H), 8.12 (d, J=9.2 I'yy, 1H),
7.88 (d, J=9.5 T'y, 1H), 7.64 (br d, J=6.1 'y, 1H), 7.47 - 7.40
(m, 2H), 7.38 (br s, 1H), 5.54 - 5.34 (m, 1H), 2.56 - 2.53 (m,
3H), 1.47 (br d, J=7.0 T'w, 3H), 1.23 (s, 3H).

5-{2-aneramunonmunasol 1,2-
b]mupunazun-6-mn}-2-merun-N-{ 1-[2-
(TpudTopmMeTokcH)heHw [3TH } -
MUPHUINH-3-KapOOoKcaMua

203

OCF,

499.2

1H SIMP (500 MI'u, DMSO-de) & 10.94 (s, 1H), 9.21 - 9.09
(m, 2H), 8.38 - 8.28 (m, 2H), 8.12 (d, J=9.2 T'y, 1H), 7.88 (d,
J=9.5 T, 1H), 7.70 - 7.61 (m, 1H), 7.48 - 7.32 (m, 3H), 5.44

(quin, J=6.9 Ty, 1H), 2.54 (d, J=10.1 T'w, 3H), 2.13 (s, 3H),

1.47 (brd, J=7.0 Ty, 3H)

5-{2-aneramunonmunasol 1,2-
b]mupunasun-6-un }-N-{ 1-[2-pTop-5-
(TpudropmeTn)pern [>T }-2-
METHIITUPUINH-3 -KapOOKCaMu T

204

501.1

1H SIMP (500 MI't, DMSO-d6) & 10.93 (s, 1H), 9.27 (br d,
J=7.6 T, 1H), 9.16 (s, 1H), 8.34 (br d, J=2.7 'y, 2H), 8.09
(br d, J=9.5 T, 1H), 7.86 (br d, J=9.5 'y, 2H), 7.73 (brs,
1H), 7.47 (brt, J=8.9 'y, 1H), 5.52 - 5.31 (m, 1H), 2.12 (s,

3H), 1.50 (br d, J=7.0 I'y, 3H), 1.21 (s, 3H).
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205

5-{2-auetamunoumunaszol 1,2-
b]mupunazun-6-un }-N-{ 1-[2-dTop-5-
(TpudropmeTn)pern 3T §-2-
METUJITHPHINH-3-KapOoKkcaMu

501.1

1H SIMP (500 MI', DMSO-d6) & 10.93 (s, 1H), 9.27 (br d,
J=7.6 Ty, 1H), 9.16 (s, 1H), 8.34 (br d, J=2.7 T'w, 2H), 8.09
(brd, J=9.5 'y, 1H), 7.86 (br d, J=9.5 'y, 2H), 7.73 (br s,
1H), 7.47 (br t, J=8.9 'y, 1H), 5.52 - 5.31 (m, 1H), 2.12 (s,
3H), 1.50 (br d, J=7.0 'y, 3H), 1.21 (s, 3H).

206

5-{2-aueramunoumunaszol 1,2-
b |mupunazun-6-mn §-N-{[2-pTop-5-
(Tpudropmern)pern |MeT §-2-
MeTHImMpuanH-3-kapobokcamun, TFA

487.0

1H SIMP (500 MT'u, DMSO-d6) & 10.94 (s, 1H), 9.24 (br s,
1H), 9.18 (s, 1H), 8.38 (s, 1H), 8.33 (s, 1H), 8.11 (br d, J=9.2
T'w, 1H), 7.92 - 7.80 (m, 2H), 7.77 (br s, 1H), 7.49 (br t,
J=9.0 'y, 1H), 4.62 (br d, J=5.5 'y, 2H), 2.61 - 2.53 (m,
3H), 2.12 (s, 3H).

207

5-{2-aueramunoumunaszof 1,2-
b]nupunasun-6-un}-N-{[3-pTop-5-
(TpudropmeTokcu )peHm | MeTu §-2-

MeTunnupuauH-3-kapobokcamun, TFA

503.0

1H SIMP (500 MI'y, DMSO-d6)  10.94 (s, 1H), 9.28 - 9.15
(m, 2H), 8.42 (s, 1H), 8.33 (s, 1H), 8.13 (d, J=9.5 'y, 1H),
7.90 (d, J=9.5 'y, 1H), 7.37 - 7.23 (m, 3H), 4.57 (br d, J=5.8
T'w, 2H), 2.60 (s, 3H), 2.12 (s, 3H).

208

5-{2-aueramunonmunasol 1,2-
b]mupunaszus-6-nn}-N-{[2-pTop-5-
(TpudropmeTokcu)permn|(aenTepo)-
METHII } -2-MeTYIITUPUNH-3 -
KapOoKcaMuzg

505.3

1H SIMP (500 MI't;, DMSO-d6) & 10.94 (s, 1H), 9.23 - 9.14

(m, 2H), 8.38 (d, J=2.1 T'w, 1H), 8.33 (s, 1H), 8.11 (d, J=9.5

Iy, 1H), 7.88 (d, J=9.5 T'u, 1H), 7.46 (br d, J=5.2 T, 1H),
7.43 - 733 (m, 2H), 2.57 (s, 3H), 2.12 (s, 3H).

209

N-{[2-(umxnonponuiMeTokcH)-3,4-
nudTopdenun|merun }-5-{2-

aneramunonmunasof 1,2-b | nmupunaszux-6-

W1 } -2-MeTHIITUPUAH-3 -KapOOKCaMHu/

507.5

1H SIMP (500 MI'u, DMSO-d6) § 10.97 (br s, 1H), 9.16 (s,
1H), 9.08 (br s, 1H), 8.37 (s, 1H), 8.33 (s, 1H), 8.11 (br d,
J=9.4 T, 1H), 7.88 (br d, J=9.4 T'w, 1H), 7.26 - 7.13 (m,
2H), 4.54 (br d, J=5.3 T'w, 2H), 3.98 (br d, J=7.2 Ty, 2H),

2.60 (s, 3H), 2.12 (s, 3H), 1.28 (br s, 1H), 0.57 (br d, J=6.9

Iy, 2H), 0.32 (br d, J=4.5 'y, 2H).
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210

N-{[2-(unk100yTHIMETOKCH)-3,5-
nudTopdernn|merin §-5-{2-
aneramunonmunasof 1,2-b Jmupunaszux-6-
I} -2-MeTHIITUPUANH- 3 -KapOOKCaMHU I,
TFA

5215

1H SIMP (500MT', DMSO-d6) & 10.90 (s, 1H), 9.14 (d,
J=1.8 I'y, 1H), 9.04 (t, J=5.5 T'u, 1H), 8.38 (s, 1H), 8.29 (s,
1H), 8.08 (d, J=9.2 I'y, 1H), 7.85 (d, J=9.5 'y, 1H), 7.24 -
7.16 (m, 1H), 7.01 - 6.88 (m, 2H), 4.51 (d, J=5.5 Ty, 2H),

3.98 (d, J=6.7 T'w, 2H), 2.57 (s, 3H), 2.08 (s, 3H), 2.07 - 1.96
(m, 2H), 1.91 - 1.77 (m, 4H).

211

N-[(3R)-3-(4-xnophenwn)-3-
TUAPOKCUITPOTIIIN|-5-{2-
aneramunonmunasof 1,2-b jnupunaszux-6-
W1} -2-MeTHIITUPUANH-3 -KapOOKCaMU

479.4

1H SIMP (500MI'u, DMSO-d6) § 10.93 (br. s., 1H), 9.13 (s,
1H), 8.57 (br. s., 1H), 8.32 (s, 1H), 8.26 (s, 1H), 8.09 (d,
J=9.5 I'u, 1H), 7.85 (d, J=9.5 'y, 1H), 7.38 (s, 4H), 4.73 -
4.62 (m, 1H), 3.60 (br. s., 3H), 2.58 (s, 3H), 2.11 (s, 3H),
1.86 (q, J=7.0 I', 2H).

212

N-{[2-(mKI0npONHIMETOKCH)-3 -
bropdenrn|merwn }-5-{2-
arieramuonmunasol 1,2-b mupunazus-6-
W1 } -2-MeTHIITUPHIUH-3 -KapOoKcaMu

4893

1H SIMP (500MTI'w, DMSO-d6) § 10.97 (br. s., 1H), 9.17 (s,
1H), 9.08 (br. s., 1H), 8.38 (s, 1H), 8.33 (s, 1H), 8.12 (d,
J=9.2 T'n, 1H), 7.89 (d, J=9.4 I'y, 1H), 7.24 - 7.08 (m, 3H),
4.59 (d, J=5.6 T'u, 2H), 3.91 (d, J=7.2 'y, 2H), 2.61 (s, 3H),
2.16 - 2.07 (m, 3H), 1.26 (br. s., 1H), 0.59 - 0.53 (m, 2H),
0.31 (d, J=4.6 T'w, 2H).

213

5-{2-aneramunonmunasol 1,2-
b]mupunaszus-6-nn}-N-{[2-pTOop-5-
(TpudropmeTokcH ) eHmT | MeTHII }-2-
MEeTHJIUPUIUH-3-KapOOKCcaMU

503.0

1H SIMP (500MI'w, DMSO-d6) & 10.96 (br. s., 1H), 9.24
(br. s., 1H), 9.16 (s, 1H), 8.36 (s, 1H), 8.31 (s, 1H), 8.10 (d,
J=9.4 Ty, 1H), 7.86 (d, J=9.4 T'u, 1H), 7.44 (d, J=4.5 'y,
1H), 7.37 (d, J=7.2 T, 2H), 4.55 (d, J=5.6 T'y, 2H), 2.56 (s,
3H), 2.11 (s, 3H).
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N-{[2-(uuKI0TIPONTUIMETOKCH )-3,5-

1H SIMP (500MI'w, DMSO-d6) § 10.97 (br. s., 1H), 9.18 (s,
1H), 9.12 (br. s., 1H), 8.42 (s, 1H), 8.34 (s, 1H), 8.13 (d,

214 nndropdern]merin}-5-{2- £ | so70 |7=94Tu, 1H), 7.90 (d, ]=9.4 T, 1H), 725 (t, J=8.9 T'n, 1H),
aneramunonmunasof 1,2-b JmupunaszuH-6- ' 7.06 (d,J=9.0 T, 1H), 4.59 (d, J=5.6 ', 2H), 3.88 (d, J=7.2
W1} -2-MeTHIITUPUIUH-3-KapOoKcaMun K\©/ I'y, 2H), 2.61 (s, 3H), 2.16 - 2.07 (m, 3H), 1.26 (br. s., 1H),
I 0.62 - 0.53 (m, 2H), 0.31 (d, J=4.9 T'ry, 2H).
1H AMP (500MI'u, DMSO-d6) 6 10.97 (br. s., 1H), 9.20 -
N-{[5-(uMKIONPONUIMETOKCH)-2- 9.12 (m, 2H), 8.34 (d, J=16.2 ', 2H), 8.11 (d, J=9.3 I'y,
215 $roppenmn]merni j-5-{2- Jq\/@O\/A 4803 | H), 7.88(d, J=9.6 Twy, 1H), 7.12 (¢, J=9.2 'y, 1H), 6.98 (br.
aneramunonmunasof 1,2-b jnupunaszuH-6- . ' s., 1H), 6.90 - 6.79 (m, 1H), 4.50 (d, J=5.6 ', 2H), 3.78 (d,
W1} -2-MeTHIITUPUANH- 3 -KapOOKCaMH J=6.9T1, 2H), 2.59 (s, 3H), 2.11 (s, 3H), 1.20 (br. 5., 1H),
0.54 (d, J=7.0 T, 2H), 0.28 (d, J=4.5 T'e;, 2H).
IH AMP (500MI'u, DMSO-d6) 6 10.95 (br. s., 1H), 9.12
216 N'r[l(; Isjz)i Cf;;gﬁg%egmfz” OH (br. s., 1H), 8.60 (br. 5., 1H), 8.32 (s, 1H), 8.25 (br. 5., 1H),
e TaMIROIAOL] 2.4 [repaSHE6- :{\/\@\ 479.0 | 8.08 (d, J=9.3 Ty, 1H), 7.84 (d, J=9.3 T, 1H), 7.38 (s, 4H),
I/IJ‘I}-2-M8TI/IJ11'[I/IpI/L[[I/I;I-3-Kap6OKcaMI/II[ cl 4.66 (d, J=4.7T'u, 1H), 3.60 (br. s., 1H), 3.33 (d, J=7.1 T,
2H), 2.56 (s, 3H), 2.10 (s, 3H), 1.91 - 1.79 (m, 2H).
1H SAMP (500 MI'y, DMSO-d6) 6 10.94 (s, 1H), 9.16 (s,
1H), 8.96 (t, J=5.9T'y, 1H), 8.40 (s, 1H), 8.33 (s, 1H), 8.11
N-{[2-(UMKJIOTIEHTUIMETOKCH ) TUPHUTUH- O/\O (brd, J=9.5Twu, 1H), 8.06 (br d, J=4.0 T'u, 1H), 7.88 (d,
217 3-mn]merun }-5-{2- NN 500 1 J=9.2Tu, 1H), 7.67 (br d, J=6.7 I'u, 1H), 6.99 (t, J=6.4 I'ny,
arieramuonmunasol 1,2-b mupunazus-6- | P ’ 1H), 4.44 (br d, J=5.5Tu, 2H), 421 (d, J=6.7 I'u, 2H), 2.62

W1 } -2-MeTHIITUPUAH-3 -KapOOKCaMH/

(s, 3H), 2.35 (dt, J=15.0, 7.5 T'y, 1H), 2.12 (s, 3H), 1.81 -
1.74 (m, 2H), 1.63 - 1.48 (m, 4H), 1.37 (br dd, J=12.2, 6.7
'y, 2H)
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218

N-{[2-(uMKJIOIEeHTHIMETOKCH )-5-
dropdhenmn|mernn }-5-{2-
aneramunonmunasof 1,2-b JmupunaszuH-6-
YT § -2-MEeTHIITUPUAH- 3 -KapOOKCaMH

517.0

1H SIMP (500MT', DMSO-d6) & 10.94 (br. s., 1H), 9.17 (s,
1H), 8.96 (br. s., 1H), 8.41 (s, 1H), 8.33 (s, 1H), 8.12 (d,
J=9.5 'y, 1H), 7.89 (d, J=9.5 T'w, 1H), 7.16 - 6.96 (m, 3H),
4.48 (d, J=5.2 T, 2H), 3.90 (d, J=6.4 I'y, 2H), 2.62 (s, 3H),
2.41-2.30 (m, 1H), 2.12 (s, 3H), 1.80 (d, J=6.4 I'y, 2H),
1.66 - 1.49 (m, 4H), 1.39 (dd, J=12.5, 6.1 T'u, 2H).

219

N-{[2-(unkn00yTHIMETOKCH)-0-
dbropdhenmn|mernn }-5-{2-
aneramunonmunasof 1,2-b Jmupunaszux-6-
W1 } -2-MeTHIITUPUANH- 3 -KapOOKCaMH

&y | <

503.2

1H SIMP (500MT', DMSO-d6) & 10.96 (s, 1H), 9.13 (s,
1H), 8.68 (br. s., 1H), 8.31 (s, 1H), 8.26 (s, 1H), 8.11 (d,
J=9.4 T'y, 1H), 7.86 (d, J=9.4 T'u, 1H), 7.32 (q, J=7.8 'y,
1H), 6.90 (d, J=8.2 T'n, 1H), 6.82 (t, J=8.8 'y, 1H), 4.52 (d,
J=3.9 I'y, 2H), 4.02 (d, J=6.2 T, 2H), 2.81 - 2.72 (m, 1H),
2.57 (s, 3H), 2.12 (s, 3H), 2.06 (br. s., 2H), 1.96 - 1.82 (m,
4H).

220

5-{2-aneramunonmunasol 1,2-
b]mupunazus-6-mn}-2-metun-N-{[2-
(TpudTopmMeToKcH )heHIIT [ MeTHI § -
MUPHUINH-3-KapOoKcaMua

OCF,

o

485.2

1H SIMP (500MI'u, DMSO-d6) § 10.94 (s, 1H), 9.20 - 9.11
(m, 2H), 8.38 (s, 1H), 8.32 (s, 1H), 8.11 (d, J=9.5 'y, 1H),
7.87 (d, J=9.5 'y, 1H), 7.57 (d, J=7.0 T'u, 1H), 7.48 - 7.35
(m, 3H), 4.58 (d, J=5.8 T'w, 2H), 2.60 (s, 3H), 2.12 (s, 3H).

221

5-{2-aneramunonmunasol 1,2-
b]mupunazus-6-mn}-2-metun-N-{[3-
(TpudTOopmMeToKCH ) eHIIT | MeTHI § -
nupuauH-3-kapookcamun, TFA

OCF;

.

485.1

1H SIMP (500MI'n, DMSO-d6) 8 10.94 (br. s., 1H), 9.23 (t,
J=5.8Twu, 1H), 9.18 (br. s., 1H), 8.39 (s, 1H), 8.35 (br. s,,
1H), 8.12 (d, J=9.2 T'w, 1H), 7.89 (d, J=9.5 I'w, 1H), 7.56 -

7.46 (m, 1H), 7.43 (d, J=7.6 'y, 1H), 7.37 (br. s., 1H), 7.28

(d, J=7.6 Tw, 1H), 4.56 (d, J=5.8 T'u, 2H), 2.60 (s, 3H), 2.13

(s, 3H).

222

N-{[2-(UHMKJIOIEHTHIIOKCH)-5-
brophenun|mernn }-5-{2-
aneramunonmunasof 1,2-b | nupunasux-6-
W1 } -2-MeTHIITUPUAH-3 -KapOOKCaMH/

3

503.1

1H SIMP (500MT';, DMSO-d6) & 10.95 (s, 1H), 9.17 (s,
1H), 8.93 (t, J=5.5 'y, 1H), 8.39 (s, 1H), 8.33 (s, 1H), 8.12
(d,J=9.5 'y, 1H), 7.89 (d, J=9.5 I'yy, 1H), 7.16 - 6.97 (m,
3H), 4.86 (br. s., 1H), 4.43 (d, J=5.2 'y, 2H), 2.62 (s, 3H),
2.12 (s, 3H), 1.91 (br. s., 2H), 1.83 - 1.68 (m, 4H), 1.60 (br.
s., 2H).
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N-{[2-(UHMKJIOTIEHTUIIOKCH )-0-

1H SIMP (500MI', DMSO-d6) § 10.93 (s, 1H), 9.12 (s,
1H), 8.63 (br. s., 1H), 8.29 (s, 1H), 8.24 (s, 1H), 8.09 (d,

arieramuionmunasol 1,2-bmupunazux-6-

'y, 1H), 6.97 - 6.76 (m, 2H), 4.53 (br s, 2H), 3.92 (br d,

223 dropbennn]meri}-5-{2- 5030 | J=9.5Tu, 1H), 7.84(d, J=9.5 T, 1H), 729 (q, =74 T,
aneramunonmunasof 1,2-b JmupunaszuH-6- ' 1H), 6.87 (d, J=8.2 T'u, 1H), 6.78 (t, J=8.9 'y, 1H), 4.90 (br.
YT § -2-MEeTHIITUPUAH- 3 -KapOOKCaMH }(F\/Ej s., 1H), 447 (d, J=4.0 I', 2H), 2.57 (s, 3H), 2.11 (s, 3H),
1.98 - 1.86 (m, 2H), 1.84 - 1.66 (m, 4H), 1.56 (br. s., 2H).
o 1H SIMP (500MI'w, DMSO-d6) 8 10.94 (s, 1H), 9.15 (s,
5-{2-anetamunonmiaasol 1,2- L} 1H), 8.89 (t, J=5.3 T', 1H), 8.34 (d, J=12.8 I'y, 2H), 8.10 (d,
224 b |mupunazus-6-mn §-2-metun-N-{ [ 2- o J=9.5Tu, 1H), 7.87 (d,J=9.5 T, 1H), 7.33 (d, J=7.3 ',
(okconan-3- 487.0 | 1H), 7.27 (t, J=7.6 Ty, 1H), 7.04 - 6.92 (m, 2H), 5.09 (br. s.,
WJIOKCH )(h €HIIT |METHIT | TUPUANH-3 - K\© 1H), 4.46 (d, J=5.5T'y, 2H), 3.97 - 3.91 (m, 1H), 3.90 - 3.81
KapOokcamMuz (m, 2H), 3.80 - 3.74 (m, 1H), 2.61 (s, 3H), 2.30 - 2.19 (m,
1H), 2.12 (s, 3H), 2.08 - 2.00 (m, 1H).
1H SIMP (500MI'w, DMSO-d6) 8 10.94 (s, 1H), 9.15 (s,
N e, 1292 T 11D, 787 (4 19 T, 10, 730 (&, 176 '
=92Ty, 1H), 7. ,3=9.5Tn, 1H), 7. ,I=7.6I'L,
225 gi‘l‘;g;ﬁg“;ﬁ;‘::gﬁe;Pgﬂ“fpg‘;az;;é ? 4852 | 1H), 7.25 (t, J=7.5 Ty, 1H), 7.00 (d, J=8.2 Ty, 1H), 6.92 (t,
D3 A apBOKCAMIIT K\© J=7.5Tw, 1H), 4.89 (br. s., 1H), 4.44 (d, J=5.5 T'y, 2H), 2.61
(s, 3H), 2.12 (s, 3H), 1.92 (br. s., 2H), 1.84 - 1.69 (m, 4H),
1.59 (br. s., 2H).
1H AMP (500 MI', DMSO-d6) 6 10.93 (br s, 1H), 9.12 (br
N-{[2-(uMKJIONPONUIMETOKCH )-O- O/W s, 1H), 8.69 (br s, 1H), 8.31 (s, 1H), 827 (br s, 1H), 8.09 (br
226 dropdenun]mernn}-5-{2- ;{\/ t 489 4 d, J=9.5Tu, 1H), 7.85 (br d, J=9.5 I'y, 1H), 7.30 (br d, J=7.3
F

W } -2-MeTHIITUPUAH-3 -KapOOKCaMHu/

J=6.7T'u, 2H), 2.58 (br s, 3H), 2.12 (br s, 2H), 1.25 (br d,
J=18.6 I'yy, 2H), 0.56 (br d, J=6.7 T'n,, 2H), 0.36 (br s, 2H)
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227

N-{[2-
(IMKJIOTTPONTMIIMETOKCH )(pEHHIT | METHIT | -
5-{2-aueramunoumunaszof 1,2-
b]nupunazuH-6-un } -2-MeTUIMUPUINH-3 -
kapOokcaMuz

4713

1H SIMP (500MTI', DMSO-d6) 8 10.96 (s, 1H), 9.15 (s,
1H), 8.94 (t, J=5.5 T'w, 1H), 8.39 (s, 1H), 8.33 (s, 1H), 8.11
(d,J=9.4 T'y, 1H), 7.88 (d, J=9.3 'y, 1H), 7.30 (d, J=7.3 'y,

1H), 7.24 (t, J=7.6 T'y, 1H), 7.02 - 6.91 (m, 2H), 4.50 (d,
J=5.3 I'y, 2H), 3.89 (d, J=6.6 T'w, 2H), 2.62 (s, 3H), 2.12 (s,
3H), 1.27 (br. s., 1H), 0.57 (d, J=7.7 'y, 2H), 0.36 (d, J=4.6

Iy, 2H).

Ta6auua 8. Coenunenus, npeacTaBieHHbIe B TAONUIIE 8, OTyYald ¢ TOMOIIBIO CIIOCOO0B, ONMCAHHBIX B mpuMepe 16.

Hao6a.
IIp Hassanmue R MS AMP
HOHBI
5-{2-auetamnzonminasof 1 2- 1H AMP (500 MI'y, DMSO-d6) 6 10.95 (s, 1H), 9.16 (br d,
278 b]HI/IpI/IZ[aSI/IH-6-I/IJ'I}-N-[(1S)-l-[é-(bTOp- OCF, J=7.3Tu, 1H), 9.03 (s, 1H), 8.34 (br d, J=4.3 I'u, 2H), 8.13
5.-(rpHdyropveToKcH)benu]oTu]-6- 517.2 (d, J=9.5Tu, 1H), 7.51 (d, J=9.0 ', 1H), 7.49 - 7.46 (m,
METHIHpHIEH-3-KapBOKCAMET F 1H), 7.39 - 7.28 (m, 2H), 5.40 (br t, J=7.0 T'y, 1H), 2.63 (s,
3H), 2.13 (s, 3H), 1.51 (d, J=7.0 I'u, 3H).
5-{2-auerTamumonmMuaaszof 1,2-
b]nnpn){lasnﬂ-&m}-N-[(lR)-1[-[2-(bTop- CDs 1H AMP (500 MI'u, DMSO-d6) 6 10.95 (s, 1H), 9.15 (br d,
229 5-(rpudrropmerokcn)perin](2,2.2- B OCF; 5202 J=7.6 T'uy, 1H), 9.08 - 8.98 (m, 1H), 8.40 - 8.29 (m, 2H), 8.13

OeHTepO )3 THII |-O-MEe THIITUPUANH-3 -
KapOoKcaMu

(d,J=9.2 Ty, 1H), 7.54 - 7.44 (m, 2H), 7.39 - 7.29 (m, 2H),
539 (brd, J=7.3 I'y, 1H), 2.63 (s, 3H), 2.13 (s, 3H).
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5-{2-auetamunoumunaszol 1,2-
b]mupunasun-6-un }-N-{[2-pTop-5-

1H AMP (500 MI'y, DMSO-d6) 6 10.95 (s, 1H), 9.31 (5,

230 5 D _OCF; 1H), 9.05 (s, 1H), 8.34 (d, J=8.5 I'y, 2H), 8.12 (d, J=9.2 'y,
(Tp“ﬁ;ﬁ%ﬁ‘fﬁgﬁ:ﬁ;ﬂ;ﬁﬂ?pO) vij@/ 952 IH), 7.51 (d, J=9.2 T, 1H), 7.46 - 7.32 (m, 3H), 2.64 (s,
capGoxcaiin 3H), 2.13 (s, 3H).
1H AMP (500 MI'u, DMSO-d6) 6 10.94 (s, 1H), 8.93 (s,
231 5-{2-anetamunonmunasof 1,2- }{\)\@ 1H), 8.66 (br s, 1H), 8.31 (s, 1H), 8.21 (s, 1H), 8.08 (br d,
b |mupunazus-6-mn }-6-metun-N-(3- 4429 J=9.5Tu, 1H), 7.46 (d, J=9.2 'y, 1H), 7.31 - 7.20 (m, 4H),
b eHnnOy T ) mupuaAnH-3-KapOOKcaMua 7.20 -7.10 (m, 1H), 2.85 - 2.67 (m, 1H), 2.59 (s, 3H), 2.12
(s, 3H), 1.82 (q, J=7.3 T, 2H), 1.21 (d, J=7.0 T'y, 3H).
1H SIMP (500 MI't;, DMSO-d6) & 10.98 - 10.89 (m, 1H),
N-{[2-(uMKJIONPONUIMETOKCH)-3- O/W 9.26 - 9.15 (m, 1H), 9.06 - 8.97 (m, 1H), 8.38 - 8.24 (m, 2H),
232 dropdenun]verin}-5-{2- )<\©/F 4807 | 814 -8.03 (m, 1H),7.52-7.43 (m, 1H), 7.20 - 7.02 (m, 3H),
aneramunonmunasof 1,2-b Jnupungaszux-6- ' 4.59 (brd, J=5.5T1, 2H), 3.91 - 3.85 (m, 2H), 2.61 (s, 3H),
W1 } -0-MeTWIITHUPHIUH-3 -KapOOoKcaMu 2.12 (s, 3H), 1.28 - 1.20 (m, 1H), 0.59 - 0.50 (m, 2H), 0.31 -
0.22 (m, 2H).
5-{2-aneramunonmunasol 1,2- OCF3 1H AMP (500 MI'u, DMSO-d6) 6 10.89 (s, 1H), 9.24 (brt,
233 b]mupunaszus-6-un }-6-metua-N-{[2- )(\© 485 1 J=5.5Tu, 1H), 8.98 (s, 1H), 8.27 (br d, J=8.5 ', 2H), 8.04
(TpudTOopMeToKCH ) eH T | MeTHI § - ’ (d, J=9.5Tu, 1H), 7.46 - 7.29 (m, SH), 4.53 (br d, J=5.8 T'y,
MUPUINH-3-KapOOoKcaMua 2H), 2.57 (s, 3H), 2.07 (s, 3H).
5-{2-aneramunonmunasol 1,2- 1H AMP (500 MI'u, DMSO-d6) 6 11.01 - 10.88 (m, 1H),
234 |  b]nupunasnu-6-un}-N-{[2-pTop-5- ’{jij‘”s 5031 | 943 -927 (m, 1H), 9.05 -8.95 (m, 1H), 8.40 - 8.24 (m, 2H),
F

(TpudropmeTokcH )peHmT | MeTHII } -6-
METUJIMTHPUINH-3-KapOOoKcaMu

8.13 - 7.98 (m, 1H), 7.56 - 7.42 (m, 1H), 7.40 - 7.23 (m, 3H),
4.62 - 4.50 (m, 2H), 2.61 (s, 3H), 2.17 - 2.07 (m, 3H).

Ta6auua 9. CoenuHenus, npeacTaBieHHbIe B TAOIUIIE 9, TONTyYaIu ¢ TOMOIIBIO CIIOCOO0B, ONMMCAHHBIX B mpuMepe 21.
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Haoa.
IIp HasBanmne R MS AMP
HOHBI
1H SIMP (500 MI', DMSO-d6) & 10.97 (s, 1H), 9.39 (s,
235 | bl ;H;iifgax‘:}ﬂ?\?“[“gﬁ;(i[%;(bmp 1H), 9.30 (br d, J=7.3 T'w, 1H), 9.14 (s, 1H), 8.82 (s, 1H),
5-(rpudyropueToxCHNpenmom- OCF; | 5032 | 838 (s, 1H), 8.17 (d, J=9.5 I'y, 1H), 7.93 (d, J=9.5 I'y, 1H),
DA 3-KapGORCAMI Y;O/ 7.52 (brs, 1H), 7.41 - 7.32 (m, 2H), 5.44 (br t, J=7.0 'y,
1H), 2.13 (s, 3H), 1.55 (br d, J=7.0 T'y, 3H).
1H SIMP (500 MI'y, DMSO-d6) & 10.96 (s, 1H), 9.44 - 9.29
N-{[5-(umxnonponuIMeTokcn )-2- (m, 2H), 9.14 (s, 1H), 8.84 (s, 1H), 8.36 (s, 1H), 8.14 (d,
236 dropdenrn|merun }-5-{2- o\/A 4759 J=9.5Tu, 1H), 791 (d, J=9.5 Ty, 1H), 7.11 (t, J=9.3 'y, 1H),
arieramuonmunasol 1,2-b mupunazux-6- J(D/ ' 6.95 (dd, J=6.1, 3.1 I', 1H), 6.90 - 6.79 (m, 1H), 4.54 (br d,
WU } TUPUANH-3-KapOOKCaMu F J=5.5T1, 2H), 3.76 (d, J=7.0 T'y, 2H), 2.12 (s, 3H), 1.17 (br
s, 1H), 0.61 - 0.45 (m, 2H), 0.36 - 0.20 (m, 2H).
5-{2-auetamnnonmmnasof 1 2- 1H AMP (500 MI'u, DMSO-d6) & 10.96 (s, 1H), 9.46 (br t,
)37 b]l’II/IpI/ILlaSI/IH-6-I/IJ1}-N-{[2-(1)T’Op-5- J=5.6T'y, 1H), 9.37 (d, J=1.8 'y, 1H), 9.20 - 9.05 (m, 1H),
(rpudropmeToxcH)berm]meTH} - ’{D/OCFS 489 4 8.83 (s, 1H), 8.36 (s, 1H), 8.13 (d, J=9.5T'u, 1H), 7.89 (d,
MM H-3-KApGOKCaMIT F J=9.5Tu, 1H), 7.452-H7) .3; l(tzn,( 312,{)4.60 (brd, J=5.5Tm,
,2.12 (s, .
1H SIMP (500MI'w, DMSO-d6) & 10.97 (s, 1H), 9.32 (s,
1H), 9.04 (s, 1H), 8.80 (br. s., 1H), 8.72 (s, 1H), 8.35 (s, 1H),
238 5 é]znigenze:sazﬂ?gl_l\;ﬁ?i?g? }{\)\@ 429 2 8.12(d, J=9.4Tu, 1H), 7.87 (d, J=9.4T'u, 1H), 7.35-7.21

b eHunOy T ) TUpUIUH-3-KapOOKCaMu

(m, 4H), 7.20 - 7.10 (m, 1H), 3.31 - 3.09 (m, 2H), 2.85 - 2.75
(m, 1H), 2.11 (s, 3H), 1.85 (q, J=7.2 Ty, 2H), 1.23 (d, J=6.9
Ty, 3H).
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N-{[2-
(IMKJIOTTPONTMIIMETOKCH )(pEHHIT | METHIT | -

S5

1H SIMP (500MI', DMSO-d6) § 10.98 (s, 1H), 9.37 (s,
1H), 9.27 - 9.19 (m, 1H), 9.16 (s, 1H), 8.86 (br. s., 1H), 8.36
(s, 1H), 8.15 (d, J=9.4 ', 1H), 7.92 (d, J=9.4 'y, 1H), 7.32 -

239 5-{2-aueramMunonmuaasof 1,2- 4571 | 7.16 (m, 2H), 6.98 (d, J=8.1 Ty, 1H), 6.91 (t, J=7.4 T'y, 1H),
b mupuaazuH-6-wn  mupuanH-3- 4.55(d, J=5.4Ty, 2H), 3.90 (d, J=6.7 'y, 2H), 2.18 - 2.07
KapOokcamMuz (m, 3H), 1.26 (br. s., 1H), 0.56 (d, J=7.4 ', 2H), 0.35 (d,
J=4.5 Ty, 2H).
1H AMP (500MI'u, DMSO-d6) 6 10.97 (s, 1H), 9.32 (s,
1H), 9.06 (s, 1H), 8.85 (br. s., 1H), 8.76 (s, 1H), 8.33 (s, 1H),
240 Ngﬁp&;‘::ﬁfj::;;}o??y /Q 8.13 (d, J=9.4 T'u, 1H), 7.87 (d, J=9.3 T'u, 1H), 7.29 (q, J=7.9
ateTaMm om0 1 2-b] nHprasHH-6- o 489.1 | I'y, 1H), 6.90 - 6.82 (m, 1H), 6.78 (t, J=8.8 'y, 1H), 4.88 (br.
A S »{\/@ s, 1H), 4.51 (d, J=4.1 Ty, 2H), 2.11 (s, 3H), 1.91 - 1.80 (m,
2H), 1.74 (br. s., 2H), 1.63 (d, J=4.6 T', 2H), 1.50 (br. s.,
F 2H).
1H AMP (500MI'u, DMSO-d6) 6 10.98 (s, 1H), 9.37 (s,
N-{[3-(IUKIONEHTHIIOKCH ) TUPUUH-2 - D 1H), 9.19 - 9.06 (m, 2H), 8.86 (s, 1H), 8.36 (s, 1H), 8.16 (d,
241 wi]meTun }-5-{2- o 4721 J=9.4 T'n, 1H), 8.07 (d, J=4.5 I'y, 1H), 7.92 (d, J=9.5 I'y,
arieramuonmunasol 1,2-b mupunazus-6- ' 1H), 7.42 (d, J=8.2 I'y, 1H), 7.28 (dd, J=8.1, 4.7 ', 1H),
W1 } MTUPUINH-3-KapOOKCaMus 7 493 (br. s, 1H), 4.63 (d, J=5.4T'u, 2H), 2.12 (s, 3H), 1.90
N~ (d, J=6.6 T'u, 2H), 1.81 - 1.65 (m, 4H), 1.58 (br. s., 2H).
/Q 1H AMP (500 MTI'y, DMSO-d6) 6 10.99 (br s, 1H), 9.41 (br
N-{[2-(UHMKJIOEHTHIIOKCH)-5- 0 s, 1H), 9.31 -9.10 (m, 2H), 8.85 (s, 1H), 8.37 (br s, 1H), 8.16
242 dropdenwn]mernn }-5-{2- 489 (brd, J=9.3Tu, 1H), 7.92 (brd, J=9.3 T'y, 1H), 7.12 - 6.96

arieramuonmunasol 1,2-b mupunazus-6-
W } TUPUINH-3-KapOOKCaMu

.ot

(m, 3H), 4.86 (br s, 1H), 4.47 (br d, J=5.4 'y, 2H), 2.12 (5,
3H), 1.87 (brd, J=5.5Twu, 2H), 1.75 (br d, J=13.9 I'y, 4H),
1.58 (br s, 2H)

Taoauna 10. Coenunenus, npeacTapieHHble B Ta0uue 10, mosyyaiu ¢ MOMOIIBIO COcOOOB, OMMCAHHBIX B npumepax 4 u 10.




173

Ha6a.
IIp HasBanmne R MS AMP
HOHBI
N-({2- 1H AMP (500 MI'u, DMSO-d6) & 10.85 (br s, 1H), 9.00 -
[k nonponui(neiirepo)mMerokcu]-3,5- ZD 8.91 (m, 2H), 8.72 (d, J=2.4 I'y, 1H), 8.35 (br s, 1H), 8.05
243 | nudropdenun } MeTmn)-2-MeTOKCH-5-{ 2- o” D 5393 (brs, 1H), 7.83 (brd, J=9.2 ', 1H), 7.27 - 7.12 (m, 1H),
nponaHamunoumunasof 1,2- F ' 7.00 (brd, J=8.9T1, 1H), 4.62 (brd, J=6.1T1, 2H), 4.08 (s,
b]nupunasuH-6-un j nTUpUAUH-3- 3H), 2.48 - 2.36 (m, 2H), 1.31 - 1.22 (m, 1H), 1.11 (brt,
KapOokcamMuz J=7.5T1u, 3H), 0.62 - 0.52 (m, 2H), 0.31 (q, J=4.8 'y, 2H).
F
N-{[2-¢Top-5-
(TpudropmeTokcu)permn|(aenTepo)- P b 1H AMP (500 MTI', DMSO-d6) 6 10.86 (br s, 1H), 9.00 (br
244 METWII }-2-MeTOKCH-5-{2- X)j@/oc& 5359 s, 2H), 8.70 (d, J=2.1 T'u, 1H), 8.38 (br s, 1H), 8.09 (br s,
nponasamunonMuaasol 1,2- F ’ 1H), 7.86 (br d, J=7.0 'y, 1H), 7.54 - 7.34 (m, 3H), 4.08 (s,
b]mupunazuH-6-m } mupunuH-3- 3H),2.49 -2.31 (m, 2H), 1.12 (brt, J=7.2 I', 3H).
KapOOKCaMuU
N-[(1R)-1-[2-dTOp-5- )
(TpudropmerokcH)peHm |3 TII|-2- : OCF,
245 METOKCH-5-{2- EL/D’ 547 0 NA
F

npornaHamMuaoumMuaasof 1,2-
bnupuna3zuH-6-1i } TUPUIUH-3-
KapOOKCcaMuU
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246

N-[(3S)-3-(4-xnophenun)-3-
THIPOKCHUITPOTIHJI |-2-MeTOKCH-5-{ 2-
nponaHaMunoumMuaasof 1,2-
b]nupunasuH-6-1n j nUpUInH-3-
kapOokcaMuz

509.1

1H SIMP (500 MI', DMSO-d6) & 10.86 (s, 1H), 8.96 (d,
J=2.1Twy, 1H), 8.72 (d, J=2.1 ', 1H), 8.55 (br s, 1H), 8.34
(s, 1H), 8.07 (d, J=9.5 'y, 1H), 7.83 (d, J=9.5 'y, 1H), 7.40
(s, 4H), 4.71 (br d, J=3.7 T’ 1H), 4.06 (s, 3H), 3.41 (brs,
1H), 2.49 - 2.28 (m, 2H), 1.95 - 1.80 (m, 2H), 1.26 - 1.21 (m,
1H), 1.11 (t, J=7.5 I'y, 3H), 1.00 (d, J=6.1 'y, 1H).

247

N-{[3,5-nudrop-2-(okcan-4-
WJIOKCH )(DEeHMIT |METHI } -2-METOKCH-5-{ 2-
npornaHamMunoumMuaasof 1,2-
b]nupunasuH-6-un j nupuanH-3-
kapOokcaMuz

567.2

1H SIMP (500 MI't;, DMSO-d6) & 10.88 (s, 1H), 9.05 - 8.90
(m, 2H), 8.72 (d, J=2.2 T'u, 1H), 8.33 (s, 1H), 8.08 (d, J=9.4
Tu, 1H), 7.85 (d, J=9.4 I'y, 1H), 7.31 - 7.16 (m, 1H), 7.02 (br
d, J=9.3 I'y, 1H), 4.59 (br d, J=5.9 T'w, 2H), 4.30 (td, J=9.4,
5.1 T, 1H), 4.09 (s, 3H), 3.94 - 3.88 (m, 2H), 3.67 - 3.43
(m, 2H), 2.48 - 2.28 (m, 2H), 1.97 (br d, J=11.2 T'y, 2H),
1.78 - 1.60 (m, 2H), 1.11 (t, J=7.5 T, 3H).

248

2-MeToKCcU-5-{2-
npona”Hamuaonmunaasof1,2-
b]mupunazus-6-m}-N-{[2-
(TpudTopmMeToKCH )heH T | MeTHI § -
nupuauH-3-kapookcamun, TFA

OCF;

5151

1H SIMP (500 MI'y, DMSO-d6) & 10.88 (s, 1H), 9.04 - 8.91
(m, 2H), 8.74 (d, J=2.4 Ty, 1H), 8.33 (s, 1H), 8.07 (d, J=9.4
Ty, 1H), 7.84 (d, J=9.4 T'u, 1H), 7.51 (d, J=7.2 T'y, 1H), 7.46
-7.36 (m, 3H), 4.62 (d, J=5.9 T'n, 2H), 4.08 (s, 3H), 2.49 -
2.28 (m, 2H), 1.10 (t, J=7.6 I'y, 3H).

249

N-{[2-(uMKJIOTIPONUIMETOKCH )-3,4-
nudropdenmn|mern } -2-MeTokcu-5-{ 2-
nponaHamunonMuaasol 1,2-
b]mupunazuH-6-m } mupunnuH-3-
KapOoKkcamuz

5372

1H AMP (500 MI', DMSO-d6) 6 10.89 (br s, 1H), 8.99 (br
s, 1H), 8.90 (br s, 1H), 8.73 (br s, 1H), 8.34 (br s, 1H), 8.08
(brd,J=82Tw, 1H), 7.85 (brd, J=8.7 I'y, 1H), 7.16 (br d,
J=53 T, 2H), 4.57 (br s, 2H), 4.08 (br s, 3H), 3.94 (m, 2H),
2.47-231 (m, 2H), 1.24 (br s, 3H), 0.86 (br s, 1H), 0.59 (br
s, 2H), 0.34 (br s, 2H).

250

N-{[5-(uMKJIONPONUIMETOKCH)-2-
bropdhenHun|merun }-2-MeTOKCH-5-{2-
nponaHamMunoumMuaasof 1,2-
b]nupuna3zuH-6-1i } TUpUIHH-3-
kapOoKkcaMu

g
S

519.1

1H SIMP (500 MI'ty, DMSO-d6) & 10.85 (s, 1H), 9.02 - 8.85
(m, 2H), 8.69 (d, J=2.4 T'u, 1H), 8.32 (s, 1H), 8.05 (d, J=9.5
I'w, 1H), 7.82 (d, J=9.5 I'y, 1H), 7.10 (t, J=9.3 T'w, 1H), 7.00
-6.90 (m, 1H), 6.88 - 6.77 (m, 1H), 4.53 (br d, J=5.5T'w,
2H), 4.07 (s, 3H), 3.76 (d, J=7.0 T', 2H), 2.41 (q, J=7.4 T'y,
2H), 1.21 - 1.14 (m, 1H), 1.10 (t, J=7.5 T'w, 3H), 0.53 (br d,
J=6.7 T, 2H), 0.28 (br d, J=4.6 'y, 2H).
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Ta6smuna 11. CoequHenusi, npencTapieHAbIe B Ta0aue 11, momydaay ¢ MOMOIIBIO CIOCOOOB, OMUCAHHBIX B puMepax 6, 9 u 20.

HaszBanue

Haou.
MS
HOHBI

AMP

231

5-{2-aueramuno-3-merunumunasof 1,2-
b]mupunaszus-6-un}-2-metun-N-{[3-
(TpudropmeTokcH)peHmIT | MeTHII | -
NUPUANH-3-KapOokcaMua

7{\©/OCF3

4993

1H SIMP (500 MT'u, DMSO-d6) & 10.21 (br s, 1H), 9.26 -
9.19 (m, 2H), 8.42 (d, J=2.2 'y, 1H), 8.13 (d, J=9.1 ', 1H),
7.85(d, J=9.4 'y, 1H), 7.55 - 7.48 (m, 1H), 7.43 (d, J=7.7
T'w, 1H), 7.37 (s, 1H), 7.28 (br d, J=8.3 'y, 1H), 4.56 (d,
J=6.1Tw, 2H), 2.59 (s, 3H), 2.48 (s, 3H), 2.09 (s, 3H).

2352

5-{2-auneramuno-3-merunnmunasol 1,2-
b]mupunaszus-6-nn}-N-{[2-pTOop-5-
(TpudTopmern)denwn |mern §-2-

METWITUPUINH-3 -KapOOKCaMH

CF3

8

501.3

1H SMP (500 MI', DMSO-d6) & 10.22 (br s, 1H), 9.50 -

9.06 (m, 2H), 8.42 (s, 1H), 8.13 (br d, J=9.6 I';, 1H), 7.89 -
7.81 (m, 2H), 7.80 - 7.73 (m, 1H), 7.55 - 7.46 (m, 1H), 4.62
(br d, J=5.5 I'w, 2H), 2.58 (s, 3H), 2.48 (s, 3H), 2.09 (s, 3H).

253

5-{2-aneramuno-3-mernnumuniasol 1,2-
b]mupunaszus-6-nm}-N-{[2-pTOop-5-
(TpudTOopMeTOKCH )heHMIT |[MeTHIT | -2-
MEeTHJIMUPUIUH-3-KapOOKcaMu

F

517.3

1H SIMP (500 MI'n;, DMSO-d6) & 10.21 (br s, 1H), 9.31 -
9.07 (m, 3H), 8.40 (d, J=1.9 T', 1H), 8.12 (br d, J=9.1I',
1H), 7.84 (s, 1H), 7.37 (br d, J=7.2 T, 2H), 4.56 (br d, J=5.5
'y, 2H), 2.57 (s, 3H), 2.47 (s, 3H), 2.08 (s, 3H).

Taoauua 12. CoenuHenus, NpeACTaBICHHbIE B Ta0uLe 12, mosy4yanu ¢ MOMOIIBIO COCOOOB, OMICAHHBIX B mpuMepe 6.
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Ip

HaszBanue

Haou..
MS
HOHOB

AMP

254

5-{2-aueramuno-3-merunumunasof 1,2-
b]nupunasun-6-un}-N-{[2-pTop-5-
(TpudropmeTmn)pern |MeTun §-2-
METOKCUITUPUANH-3-KapOOoKcaMu

CF,

| -

517.1

1H SIMP (500 MT'u, DMSO-d6) & 10.18 (br s, 1H), 9.10 -
9.04 (m, 1H), 9.03 (d, J=2.5 'y, 1H), 8.71 (d, J=2.5 ', 1H),
8.09 (br d, J=9.6 T'u, 1H), 7.86 - 7.78 (m, 2H), 7.74 (br d,
J=4.4 Ty, 1H), 7.47 (br t, J]=9.2 T'y, 1H), 4.77 - 4.49 (m, 2H),
4.07 (s, 3H), 2.46 (s, 3H), 2.08 (s, 3H).

255

5-{2-aueramuno-3-merunumuniasol 1,2-
b]nupunaszun-6-un }-N-{[4-pTop-3-
(TpudTOopMeTOKCH )heHMIT [MeTHIT | -2-

METOKCHUITUPUANH-3-KapOOKCaAMU

OCF3

s

533.2

1H SIMP (500 MI'u, DMSO-d6) & 10.18 (dd, J=4.5, 3.2 Ty,
1H), 9.03 (br d, J=2.8 T'w, 2H), 8.74 (d, J=2.5 T'wy, 1H), 8.10
(d, J=8.8 'y, 1H), 7.81 (d, J=9.9 T'n, 1H), 7.61 - 7.39 (m,
3H), 4.56 (br d, J=6.1 T'y, 2H), 4.13 - 4.02 (m, 3H), 2.47 (s,
3H), 2.08 (s, 3H).

256

5-{2-aneramuno-3-mernnumunaasol 1,2-
b]mupunazus-6-mn}-2-merokcnu-N-(3-
bernnOyTun)nupuauH-3-kapOoKkcamu,
TFA

s

473.2

1H SIMP (500 M, DMSO-d6) § 10.44 - 9.84 (m, 1H), 8.98
(d, J=2.2 Ty, 1H), 8.69 (d, J=2.2 T, 1H), 8.32 (br t, J=5.2
I'y, 1H), 8.08 (br d, J=8.8 T'w, 1H), 7.79 (br d, J=9.4 T'y, 1H),
736 -7.24 (m, 4H), 7.22 - 7.15 (m, 1H), 4.04 (s, 3H), 3.21
(br d, J=6.3 T, 2H), 2.81 (br d, J=6.6 T'y, 1H), 2.47 (s, 3H),
2.09 (brs, 3H), 1.83 (q, J=7.2 Ty, 2H), 1.29 - 1.22 (m, 3H).
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5-{2-aueramuno-3-merunumunasolf 1,2-

1H SIMP (500 MI', DMSO-d6) & 10.20 (br s, 1H), 9.06 (br
t, J=6.1 'y, 1H), 9.01 (br d, J=2.4 T'y, 1H), 8.73 (d, J=2.1 T,

257 | b]mupunaszun-6-un}-2-metokcu-N-{[3- ocF, | 5152 1H), 8.08 (br d, J=8.6 ', 1H), 7.80 (br d, J=9.5 'y, 1H),

(tpudTopMeTOKCH)bermT|MeTHI } - z1/\(>/ ' 7.54 - 7.45 (m, 1H), 7.40 (br d, J=7.8 T, 1H), 7.35 (br s,
nupuaAnH-3-kapookcamun, TFA 1H), 7.25 (br s, 1H), 4.58 (br d, J=6.2 'y, 2H), 4.06 (s, 3H),

2.45 (s, 3H), 2.08 (s, 3H).

1H AMP (500 MI'u, DMSO-d6) 6 10.19 (br s, 1H), 9.00 (d,

| S emammmelt- | gors | G o e S

(rprdbropyeToKe e Mot - ){\© 515.0 | 8.06 (brd,J=9.4 Ty, 1H), 7.78 (br d, J=9.1 'y, 1H), 7.54 -
o 3-KapGoxeamiz, TFA 7.47 (m, 1H), 7.45 - 732 (m, 3H), 4.60 (br d, J=6.1 T', 2H),

’ 4.07 (s, 3H), 2.44 (s, 3H), 2.08 (s, 3H).

Ne((2- 1H SIMP (500 MI'e;, DMSO-d6) & 10.36 - 9.95 (m, 1H), 9.02
[ roMpONA(TeiTepOMETORCH]-3.5- D (d, J=2.2 T, 1H), 8.94 (s, 1H), 8.75 (d, J=2.5 T'y, 1H), 8.08

259 | o dbropdemun memn)S-{2-anerammio- D | 5390 | (brd,J=9.4Tu, 1H),7.80 (d, J=9.4 T, 1H), 7.25 - 7.13 (m,

F ' 1H), 7.01 (br d, J=8.8 ', 1H), 4.61 (br d, J=6.1 I'y, 2H),

3-meTunumunasof 1,2-b jmupunasun-6-
W1 }-2-MEeTOKCUTIUPHUINH-3-KapOOKCaMu

Y
¢

4.26 - 3.94 (m, 3H), 2.46 (s, 3H), 2.08 (s, 3H), 1.24 (br s,
1H), 0.63 - 0.51 (m, 2H), 0.30 (br d, J=4.7 I'u, 2H).

Ta6auua 13. CoenuHeHus, NpeaCTaBIeHHbIE B TaOuLe 13, Moaydaay ¢ MOMOLIBIO CIIOCOOOB, ONMMCAHHBIX B MpuMepe 3.
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Haoa.
IIp HasBanmne R MS AMP
HOHOB
1H SIMP (500 MT', DMSO-d6) § 10.71 (s, 1H), 8.99 (d,
N-{[5-(uMKJIONPONUIMETOKCH)-2- J=2.3Twm, 1H), 892 (brt, J=5.9T'y, 1H), 8.71 (d,J=2.4 'y,
260 dropdennn|mermn }-2-meTokcu-5-[2-(2- 1H), 8.36 (s, 1H), 8.10 (d, J=9.4 I', 1H), 7.87 (d, J=9.5 'y,
MeTOKCHALeTaMU0)UMUAa30[ 1,2- o A | 5352 | 1H), 7.11(t,J=9.3 T, 1H), 6.96 (dd, J=5.9, 2.9 Ty, 1H),
b]mupunazus-6-un|mupugus-3- Jij@/ 6.89-6.79 (m, 1H), 4.54 (br d, J=5.9I'y, 2H), 4.11 (s, 3H),
KapGOKCaMHT 4.08 (s, 3H), 3.77 (d, 7=6.9 T, 2H), 1.30 - 1.14 (m, 3H),
0.61 - 0.47 (m, 2H), 0.29 (q, J=4.7 'y, 2H).
1H SIMP (500 MT', DMSO-d6) § 10.59 (s, 1H), 8.9 - 8.88
N-{[2-(HHKHOHPOHHﬂgeTOKCH)'3>55'2 O/A (m, 2H)f 8.67(d, J=23 I'ny, 1})1), 8.32 (s(, lH),)8.02 (brd,
261 H?g?;%ﬁ?ﬁ;ﬂzgﬁ}O)Hh&e;():;f[l 2[ - | ss3q | I=94Tw, 1H), 7.78 (d, J=9.4 Ty, 1H), 7.18 - 7.08 (m, 2H),
b]HHpHHaS“HH_ 6_Hﬁ]HHpH§HH_3_’ 1 6.95 (brd, J=8.5 T'u, 1H), 4.59 (br d, J=5.9 T'y, 2H), 4.08 (m,
capGoxcann, TFA 2H) 4.05 (s, 3H), 1.27 - 1.11 (m, 3H), 0.62 - 0.48 (m, 2H),
’ [ 0.33 - 0.22 (m, 2H).
rpi @Tolejrél[iﬂq))(;‘;ﬁ ;H]Memn}_z_ IH AMP (500 MI'ey, DMSO-d6) & 10.68 - 10.64 (m, 1H),
o N E{UOCFS 9.09 - 9.03 (m, 1H), 8.96 (d, J=2.3 T'y, 1H), 8.68 - 8.66 (m,
. 548.9 | 1H), 8.37 - 8.34 (m, 1H), 8.09 - 8.05 (m, 1H), 7.85 - 7.81 (m,

MeTOKCcHaleTaMu10)umuaasol 1,2-
b]nupunazuH-6-un | nupuguH-3-
KapOOKCaMuU

1H), 7.42 - 7.32 (m, 4H), 4.61 - 4.57 (m, 2H), 4.10 (s, 3H),
4.06 (s, 3H), 3.39 - 3.37 (m, 1H)

Taoauua 14. CoenuHenus, npeACcTaBiIeHHbIe B Ta0uLe 14, Moayvyaiu ¢ MOMOIIBIO COCOOOB, OMMCAHHBIX B mpuMepax S u 11.
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Ha6a.
IIp HasBanmne R MS AMP
HOHOB
2-merokcu-5-[2-(2- OCF 1H AMP (500 MI'u, DMSO-d6) & 10.85 (s, 1H), 9.02 - 8.90
263 METHJIIPOTIAaHAMUI0 )uMua30[ 1,2- 3 (m, 2H), 8.74 (d, J=2.4 T'u, 1H), 8.33 (s, 1H), 8.06 (d, J=9.5
b]mupunaszus-6-ni]-N-{[2- 5293 I'm, 1H), 7.83 (d, J=9.5 I'y, 1H), 7.51 (brd, J=7.0 I'y, 1H),
(TpudropmeTokcH)peHmIT | MeTHII | - 7.45-17.31 (m, 3H), 4.62 (br d, J=5.8 'y, 2H), 4.08 (s, 3H),
NUPUANH-3-KapOoKcaMus 2.84-2.66 (m, 1H), 1.12 (d, J=6.7 I';, 6H).
1H AMP (500 MI'y, DMSO-d6) 6 11.02 - 10.70 (m, 1H),
N-{[2-(uukIonponuiIMeTokcn)-3,4- O/A 8.97 (s, 1H), 8.87 (brt, J=5.9 'y, 1H), 8.71 (s, 1H), 8.06 (br
264 nudropdeHu|MeTn }-2-MeToKCH-5-[ 2- E d,J=94Tuy, 1H), 7.83 (brd, J=9.4 ', 1H), 7.18 - 7.10 (m,
(2-meTunnponanamuno)umunaszof 1,2- 551.2 2H), 4.56 (br d, J=5.9 I'y, 2H), 4.06 (s, 3H), 3.99 (d, J=7.2
b JmupunazuH-6-wi | mupuauH-3- }(\©: I'n, 2H), 3.55 9m, 1H), 2.74 (dt, J=13.5, 6.7 'y, 1H), 1.27
kapOoxcamun, TFA F (brd,J=7.6Tu, 1H), 1.11 (d, J=6.8 I', 6H), 0.64 - 0.50 (m,
2H), 0.33 (br d, J=4.8 I';, 2H).
o 1H AMP (500 MI'u, DMSO-d6) & 10.82 (s, 1H), 8.99 - 8.90
/Q (m, 2H), 8.69 (d, J=2.1 I'u, 1H), 8.31 (s, 1H), 8.02 (br d,
Hnomﬁéﬁ;i nﬁ&‘ggﬁ}zz(‘;‘:ﬁ;jﬂ S o J=9.5 T, 1H), 7.79 (d, J=9.5 Ty, 1H), 7.18 (brt, J=8.5 I',
265 (2-Metunnponanamuo)nmiaso[ 1,2- 5812 1H), 6.98 (br d, J=8.2 ', 1H), 4.57 (br d, J=6.1 I'y, 2H),

b]nupunazuH-6-ui | nupuguH-3-
KapOoKcaMuzg

4.28 (brd, J=4.0 Ty, 1H), 4.06 (s, 3H), 3.81 - 3.70 (m, 2H),
3.39 (brt, J=9.9 I'n, 2H), 2.80 - 2.64 (m, 1H), 1.95 (br d,
J=11.6 T, 2H), 1.69 (br d, J=9.5 T'y, 2H), 1.11 (d, J=6.7 T'y,
GH).

Taoauuna 15. CoenuHenus, NpeACTaBICHHbIE B Ta0 ML 15, MOMyYyaiu ¢ MOMOIIBIO COCOOOB, OMMCAHHBIX B mpuMepe 12.
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Haoa.
IIp HasBanmne R MS AMP
HOHOB
2-x0p-N-({2- 1H AMP (500 MI'u, DMSO-d6) 6 10.96 (s, 1H), 9.23 (br t,
[k nonpOnI(ToHTepOyEToRCH]-3.5- D J=5.5 T, 1H), 9.15 (d, J=2.2 T'y, 1H), 8.58 (d, J=1.9 I'yy,
266 | 1 ;mql))m (beﬁﬂn}l\ferl/m)-S- o 07D | 4y, |1H),835(s, 1H),8.15 (brd, J=0.6 T, 1H), 792 (br d, J=9.4
aHeTaMHHOH};mm[l 2-bJmprAasi-G- F | Ty, 1H), 7.27 - 7.20 (m, 1H), 7.09 (br d, J=8.5 Ty, 1H), 4.59
o} mpmH-3-kaporcavn, TFA (brd, J=5.5 T, 2H), 2.12 (s, 3H), 1.27 - 1.23 (m, 1H), 0.56
’ (br d, J=6.9 T'u, 2H), 0.30 (br d, J=3.9 Ty, 2H).
F
1H AMP (500 MI'u, DMSO-d6) 6 10.95 (s, 1H), 9.11 (d,
267 Z'X”"I;ﬂ;)[((j( Sl)ﬂfpgiﬁ]o‘;(b{e;m” o J=2.5Tu, 1H), 8.72 (brt, J=5.5 'y, 1H), 8.46 (d, J=2.5 'y,
aeTaMI O30 ] 2-b] MpASHH-G- : 499 | 1H), 8.35 (s, 1H), 8.12 (d, J=9.4 T'u, 1H), 7.89 (d, J=9.4 'y,
ool 2-blnapue n{\/\@m 1H), 7.39 (s, 4H), 5.4 (br d, J=4.1 T'n, 1H), 4.76 - 4.60 (m,
1H), 3.36 - 3.24 (m, 2H), 2.11 (s, 3H), 1.93 - 1.74 (m, 2H).
1H SIMP (500 MT';, DMSO-d6) 5 10.95 (s, 1H), 9.31 (br d,
2-xnop-5-{2-aneramunonmuaaszof 1,2- OCF3 J=72Tu, 1H), 9.10 (d, J=1.7 T'u, 1H), 8.45 (d, J=1.9 I'Ly,
268 b]mupunasun-6-ua}-N-{ 1-[2- )A\@ 519 | 1H). 834 (s, 1H), 810 (brd, J=0.4 T, 1H), 7.87 (br d, ]=0.1
(TpudropmeToxcH ) eHIIT |3 THII } - I'u, 1H), 7.67 - 7.58 (m, 1H), 7.47 - 7.39 (m, 2H), 7.38 - 7.31
MUPHUINH-3-KapOOoKcaMua (m, 1H), 5.57-5.27 (m, 1H), 2.11 (s, 3H), 1.44 (br d, J=7.2
I'u, 3H).
2-x510p-5-{2-aueramuonmuaso[ 1,2- 1H AMP (500 MTI'y, DMSO-d6) 6 10.96 (s, 1H), 9.42 (br d,
269 | b]mupunasun-6-mm}-N-{ 1'[2-(1)T0p.’5- XJD/CH’ J=73 Ty, 1H), 9.14 (d,J=2.1 'y, 1H), 8.51 (d, J=2.1 I'y,
i 5212 | 1H),8.34 (s, 1H), 8.12 (d, J=9.5 T'w, 1H), 7.90 (br d, J=9.2

(TpudropmeTi)peHUI [3THI } -MUPUAUH-
3-kapOokcamun

T'w, 2H), 7.73 (brs, 1H), 7.47 (brt, J=9.3 I'n, 1H), 5.38 (br t,
J=72 Ty, 1H), 2.11 (s, 3H), 1.49 (br d, J=7.0 'y, 3H).
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2-xji0p-5-{2-aneramunonmunasolf 1,2-

1H SIMP (500 MI', DMSO-d6) & 10.96 (s, 1H), 9.42 (br d,
J=73 Ty, 1H), 9.14 (d, J=2.1 T'w, 1H), 8.51 (d, J=2.1 'y,

aneramunonmunasof 1,2-b | nupunasux-6-

1H), 8.14 (d, J=9.4 T'u, 1H), 7.94 - 7.87 (m, 2H), 7.74 (q,

270 (ngffsjseg&g}ﬂgai IIM[}ZSHTSE;H 5213 | 1H), 8.34 (s, 1H), 8.12 (d, J=9.5 T'y, 1H), 7.90 (br d, J=9.2
SoxapGorcaMIn 'y, 2H), 7.73 (br's, 1H), 7.47 (brt, J=9.3 T', 1H), 5.38 (brt,
J=7.2 T, 1H), 2.11 (s, 3H), 1.49 (br d, J=7.0 I'y, 3H).
1H AMP (500 MI'u, DMSO-d6) 6 10.95 (s, 1H), 9.31 (br d,
2-xyi0p-5-{2-aneramunonmunasolf 1,2- OCF3 J=72Tu, 1H),9.10 (d, J=1.7 'y, 1H), 8.45 (d, J=19 Iy,
271 b]rupumasuH-6-11}-N-{ 1-[2- Xb 5101 | 1H), 834 (s, 1H), 8.10 (br d, ]=0.4 T'u, 1H), 7.87 (br d, J=0.1
(TpudTopmeToKcH )P eHHIT |3 T § - ' I'y, 1H), 7.67 - 7.58 (m, 1H), 7.47 - 7.39 (m, 2H), 7.38 - 7.31
NUPUANH-3-KapOokcaMua (m, 1H), 5.57 - 5.27 (m, 1H), 2.11 (s, 3H), 1.44 (br d, J=7.2
I'y, 3H).
1H AMP (500 MI'u, DMSO-d6) 6 10.96 (s, 1H), 9.35 (t,
2-xy0p-5-{2-aneramunonmunasof 1,2- J=59Tu, 1H), 9.15 (d, J=2.5 T, 1H), 8.56 (d, J=2.5 ',
272 b]nupunasuH-6-11}-N-{[3- crs | 5059 | 1D, 835 (s, 1H), 814 (d, ]=0.4 T, 1H), 7.92(d, ]=9.4 T,
(tpudTopmeToKcH)berm|MeTHI } - tﬁ/\(j/ “ | 1H), 7.57 - 7.48 (m, 1H), 7.45 (br d, J=7.7 T, 1H), 7.39 (br
nupuauH-3-kapookcamuna, TFA s, 1H), 7.28 (brd, J=7.4 T'u, 1H), 4.57 (d, J=6.1 ', 2H),
2.12 (s, 3H).
1H AMP (500 MI'u, DMSO-d6) & 10.96 (s, 1H), 9.21 (br t,
2-x50p-N-{[2-(1-unki100y THIA TOKCH)- 0 J=5.6T'n, 1H), 9.15 (d,J=2.2 T'y, 1H), 8.58 (d, J=2.5 T,
273 3,5-nudpTopdenwn |mermn }-5-{2- F 555 1H), 8.34 (s, 1H), 8.14 (d, J=9.4 I'y, 1H), 7.91 (d, J=9.6 I'y,
arieramuonmunasol 1,2-b mupunazus-6- 1H), 7.28 - 7.17 (m, 1H), 7.08 (br d, J=9.6 I'n;, 1H), 4.54 (br
W1} upuauH-3-kapookcamun, TFA t, J=6.5 T'u, 2H), 4.24 (br d, J=6.6 T'u, 1H), 2.56 (br s, 1H),
£ 2.11 (s, 3H), 2.01 - 1.71 (m, 6H), 1.11 (d, J=6.3 T'u, 3H).
2-x710p-N-{[2-x710p-5- 1H SIMP (500 MI'ty, DMSO-d6) § 10.96 (s, 1H), 9.42 (s,
274 | (tpudropmerun)denwmn|merm }-5-{2- YD/CFS 5939 1H), 9.16 (d, J=2.5 'y, 1H), 8.58 (d, J=2.5 T', 1H), 8.34 (5,
Cl

w } iupuauH-3-kapookcamun, TFA

J=8.2 T'y, 2H), 4.65 (d, J=5.5 'y, 2H), 2.12 (s, 3H).
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2-x10p-5-{2-aueramnonmuaso[ 1.2- . 1H AMP (500 MI'u, DMSO-d6) 6 10.95 (s, 1H), 9.39 (t,
275 b]HHpI/I,HaSHH-6-I/IJ1}-N-{[2-(1)Top-§- Yj@/ 3 125811, 1H), 9.13 (d, 1=2.2 Ty, 1H), 8.52 (¢, J=2.5 I'n,
(rprdTopmeTHm)bermn e - E 507 .4 1H), 8.33 (s, 1H), 8.10 (d, J=9.6 ', 1H), 7.88 (br d, J=9.4
I'y, 2H), 7.80 - 7.71 (m, 1H), 7.47 (t, J=9.2 'y, 1H), 4.60 (br
MUPUINH-3-KapOoKcaMua d.J=5.8 Tu, 2H), 2.1 (s, 3H)

Taoauna 16. CoenuHeHus, npencTaBieHHble B Tadnuue 16, moixyydany ¢ MOMOIIBIO CriocoO0B, ONMCaHHBIX B mpuMepax 17 u 19. B npumepax, B

KOTOPBIX MOJyYaJi TPETUUIHBIN aMUI, COETUHEHUs MPEACTABISIOT coboii coenunenust Gpopmynel (16A) u R* saBnsercs TakuMm, Kak yka3aHO B

TabmuLe.

Haoa.
IIp Hassanmue R MS AMP
HOHOB
5-{2-aueramunonmunasol 1,2- 1H SAMP (500 MI', DMSO-d6) 6 10.91 (s, 1H), 8.84 (br d,
276 b]mupunazus-6-nn}-N-{ 1-[2-pTOp-5- J=7.6 T, 1H), 8.28 (s, 1H), 8.12 - 7.99 (m, 2H), 7.93 (br d,
(TpudropmeTn)pern > }-2- CFs | 531.5 | J=52Tu, 1H), 7.73 (brs, 1H), 7.49 - 7.39 (m, 2H), 5.41 (br
METOKCU-O-METHIITUPUIUH-3 - Qj@/ t, J=7.2 T, 1H), 4.05 (s, 3H), 2.59 - 2.54 (m, 3H), 2.12 (s,
KapBGOKCAMHT F 3H), 1.50 (br d, J=7.0 T'ry, 3H).
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5-{2-auetamunoumunaszol 1,2-
bmupunazun-6-mn §-N-{ 1-[2-pTop-5-

1H SIMP (500 MI'y, DMSO-d6) & 10.91 (s, 1H), 8.84 (br d,
J=7.6 Ty, 1H), 8.28 (s, 1H), 8.12 - 7.99 (m, 2H), 7.93 (br d,

277 | (rpudyropmerim)derm]zran}-2- CFs | 5314 | J=52Tu, 1H), 7.73 (br's, 1H), 7.49 - 7.39 (m, 2H), 5.41 (br
METOKCU-O-METUIITUPUIUH-3 - t, J=7.2 T, 1H), 4.05 (s, 3H), 2.59 - 2.54 (m, 3H), 2.12 (s,
KapOOKCAMH F 3H), 1.50 (br d, J=7.0 T'ey, 3H).
5-{2-aueramunonmunasof 1,2- 1H SIMP (500 MI't;, DMSO-d6) & 10.91 (s, 1H), 8.77 (br d,
57g | DImapmnasim-6-mn}-N-{1-[2-¢rop-5- J=7.6 T'w, 1H), 8.28 (s, 1H), 8.07 (s, 1H), 8.04 (d, J=9.1 I'ny,
(TpudropmeToxcu)peHu |3 §-2- OCF; | 5475 1H), 7.53 (br d, J=4.0 I', 1H), 7.44 - 7.31 (m, 3H), 5.36
METOKCH-O-MEeTUINMUPUANH-3- (quin, J=7.2 I'u, 1H), 4.05 (s, 3H), 2.56 (ms, 3H), 2.12 (s,
xap6okcamun, TFA F 3H), 1.48 (d, J=7.0 T'wy, 3H).
5-{2-aueramunonmunasof 1,2- 1H SIMP (500 MI't;, DMSO-d6) & 10.91 (s, 1H), 8.77 (br d,
579 | DImapmnasi-6-mn}-N-{1-[2-¢rop-5- J=7.6 T'y, 1H), 8.28 (s, 1H), 8.07 (s, 1H), 8.04 (d, J=9.1 I'ny,
(TpudTopmeToxcu )peH |3Tu }-2- OCF; | 5474 1H), 7.53 (brd, J=4.0I'u, 1H), 7.44 - 7.31 (m, 3H), 5.36
METOKCHU-O-METUIIMTUPUIUH-3 - (quin, J=7.2 T, 1H), 4.05 (s, 3H), 2.56 (ms, 3H), 2.12 (s,
kap6okcamuy, TFA F 3H), 1.48 (d, J=7.0 I';, 3H).
. fﬁﬁi‘;ﬁ?“é”ﬁﬁ{”ﬁ“?ﬁ(’(ﬁifs IH AMP (500 MI'y, DMSO-d6) 8 10.93 (br s, 1H), 9.00 (br
280 |0 q)pmﬂ veroren) (beHm]Meme}_z_ OCFs | (13, | s 1H), 828 (s, 1H), 821 (s, 1H), 8.03 (d, J=9.3 I'n, 1H),
e b e * 1 7.42(d,J=9.3 T, 1H), 728 - 7.19 (m, 3H), 4.56 (br d, J=6.0
puA r ', 2H), 4.05 (s, 3H), 2.55 (s, 3H), 2.11 (s, 3H).
KapOoKcaMuzg
5-{2-aneramunonmunasof 1,2- R* 1H AMP (500 MI'ti, DMSO-d6) & 10.94 - 10.85 (m, 1H),
181 b]mupunazun-6-nn}-2-merokcu-N,6- is 8.32-8.19 (m, 1H), 8.08 - 7.93 (m, 1H), 7.83 (s, 1H), 7.55 -
mameri-N-{[3- Ay ocks | 5294 7.36 (m, 2H), 7.33 - 7.21 (m, 2H), 4.51 - 4.31 (br s, 1H),
(TpudropmeToKCH ) EHMIT [ METHIT } - '/\©/ 3.98 (s, 3H), 3.88 (s, 1H), 2.93 (s, 1H), 2.79 (s, 2H), 2.5 (s,
NHPUINH-3-KapOOKCaMua 3H), 2.49 - 2.45 (m, 1H), 2.11 (s, 3H)
b] ;Héiﬂgz?“g”ﬁ;‘“ﬁ“?goqgjps 1H AMP (500MI't, DMSO-d6) 8 10.90 (s, 1H), 8.91 (s,
282 (rpmdyTopMeroxcH)herm]- ocr, | 5350 | 1HD.827(s 1H), 818 (s, IH), 8.02(d, J=9.5 ', IH), 7.41

(meriTepo)MeTH }-2-METOKCH-6-
METHJITAPUIUH-3-KapOOKCaMuU I

! O
o

(d, J=9.2 'y, 1H), 7.38 - 7.30 (m, 3H), 4.05 (s, 3H), 2.55 (s,
3H), 2.11 (s, 3H).




184

W1 } -2-MeTOKCU-O-MEeTHIINUPUANH-3 -

Ty, 2H), 4.06 (s, 3H), 3.97 (d, J=7.2 T, 2H), 2.59 - 2.54 (m,

*

b]nflio{;ﬁ::;;?g-ﬁf;ﬁﬁi[:ﬁ& 6- i 1H SAMP (500 MI't, DMSO-d6) 6 10.94 (br s, 1H), 8.28 (s,

283 o N [2- ’ OCFs | 5004 | 1H).8.13-7.93 (m, 1H), 7.85 (s, 1H), 7.55 - 737 (m, 4H),
. £ | 7.24 (brd, J=9.3 Ty, 1H), 4.00 (s, 3H), 2.80 (s, 3H), 2.54 (s,

(TpudropmeTokcH)peHmIT | MeTHIT | - N
| 3H), 2.11 (s, 3H).
NUPUANH-3-KapOoKcaMusa

Y 1H AMP (500 MI'u, DMSO-d6) 6 1091 (s, 1H), 8.71 (br t,

N- %ggg;‘;gﬂi‘]ﬁ:ﬁf;f‘??f5 - o J=6.0 Ty, 1H), 8.28 (s, 1H), 8.23 (s, 1H), 8.03 (d, J=9.5 I',
284 | crasmnomasol] 2-b]miprrasir-6- 5371 | 1H),7.42(d, J=9.5 T, 1H), 7.23 (brt, J=10.2 Ty, 1H), 7.11
D ATOKET-6 T AT ' (dd, =127, 6.9 T, 1H), 4.45 (br d, J=5.8 T'ry, 2H), 4.06 (s,
capGoxcavin F 3H), 3.89 (d, J=6.7 T', 2H), 2.56 (s, 3H), 2.11 (s, 3H), 1.25

£ (brs, 1H), 0.64 - 0.51 (m, 2H), 0.35 (br d, J=4.9 T'wy, 2H).

N-[(3,6-udrop-2- o~ 1H SIMP (500 MI'u, DMSO-d6) 5 10.91 (s, 1H), 8.60 (brt,

185 MeTOKCU(peHIT)MeTH|-5-{2- )(j@/F J=5.3Tu, 1H), 8.28 (s, 1H), 821 (s, 1H), 8.04 (d, J=9.2 I'Ly,

aneramunonmunasof 1,2-b Jnupunaszux-6- 497 .4 1H), 7.41 (d, J=9.5T'u, 1H), 7.33 - 7.13 (m, 1H), 6.99 (td,

W1 }-2-MEeTOKCU-O-MEeTUJIITUPUINH-3 - F J=9.0,3.7T'u, 1H), 4.58 (br d, J=5.5 T'u, 2H), 4.04 (s, 3H),

kapOokcamun 3.96 (s, 3H), 2.57 - 2.53 (m, 3H), 2.11 (s, 3H).

1H SIMP (500 MI'u, DMSO-d6) 6 10.94 (br s, 1H), 8.80 (br

N{)Eiqgﬁggg‘;ﬁﬁzl]ﬂg&e;f‘;”{‘)z3 A+ OY s, 1H), 8.28 (s, 1H), 8.23 (s, 1H), 8.04 (d, J=9.3 I'y, 1H),
286 atterammIonMIIa3o[ 1. 2-b]miprasuH-6- Fl 5373 7.42 (d,J=9.3 T'y, 1H), 7.19 - 7.08 (m, 2H), 4.55 (br d, J=5.8

KapOoKcamuzg

3H), 2.11 (s, 3H), 1.26 (br d, J=7.3 T, 1H), 0.64 - 0.51 (m,
2H), 0.31 (br d, J=5.0 Ty, 2H).




185

287

N-{[2-(uuKI0IPONTUIMETOKCH )-3,5-
mudropdenmn](neiirepo)mernn j-5-{2-
aneramunonmunasof 1,2-b Jmupunaszux-6-
W1 }-2-METOKCU-O-METUIIIUPUINH-3 -
kapOokcaMuz

<

538.9

1H SIMP (500 MI'y, DMSO-d6) & 10.91 (br s, 1H), 8.88 (br
s, 1H), 8.26 (s, 1H), 8.20 (s, 1H), 8.00 (d, J=9.3 I'y, 1H),
739 (d, J=9.3 'y, 1H), 7.16 - 7.10 (m, 1H), 6.91 (br d, J=9.1
T'u, 1H), 4.04 (s, 3H), 2.53 (s, 3H), 2.10 (s, 3H), 1.24 - 1.17
(m, 1H), 0.56 - 0.50 (m, 2H), 0.28 - 0.23 (m, 2H).

288

N-{[2-(unkn00yTHIMETOKCH)-3-
dropdhenmn|mernn }-5-{2-
aneramunonmunasof 1,2-b jmupunaszuH-6-
W1 }-2-METOKCU-O-METUIIIUPUINH-3 -
kapOokcaMuz

o

5332

1H SIMP (500 MI', DMSO-d6) & 10.94 (br s, 1H), 8.77 (br
s, 1H), 8.32 - 8.22 (m, 2H), 8.06 (br d, J=9.3 T, 1H), 7.44
(d, J=9.3 T'w, 1H), 7.23 - 7.04 (m, 3H), 4.56 (br d, J=5.8 T,
2H), 4.13 - 4.00 (m, SH), 3.47 (br s, 2H), 2.74 (br d, J=6.6
T'u, 1H), 2.57 (s, 3H), 2.18 - 2.02 (m, SH), 1.97 - 1.83 (m,
4H).

289

5-{2-aueramunonmunasol 1,2-
b]nmupunazuH-6-ui}-2-MeToKCH-0-
metmn-N-{ 1-[3-
(TpudTopmMeTokcH )heHw [3TH § -
MUPUINH-3-KapOoKcaMua

OCF3

d

528.8

1H SIMP (500MI', DMSO-d6) § 10.88 (s, 1H), 8.69 (d,
J=7.9 Ty, 1H), 8.25 (s, 1H), 8.04 (s, 1H), 8.00 (d, J=9.5 ',
1H), 7.51 - 7.34 (m, 4H), 7.21 (d, J=7.9 Ty, 1H), 5.19 - 5.11

(m, 1H), 4.02 (s, 3H), 2.52 (s, 3H), 2.10 (s, 3H), 1.46 (d,

J=7.0 T, 3H).

290

5-{2-aueramunonmunasol 1,2-
b]mupunazuH-6-ui}-2-MeToKCH-0-
metmi-N-{ 1-[2-
(TpudropmeTorcH ) eHIIT |3 THI | -
NHPUINH-3-KapOOKcaMua

OCF,

&

529.0

1H SIMP (500 MI'ty, DMSO-d6) & 10.91 (s, 1H), 8.67 (d,
J=7.6 T, 1H), 8.27 (s, 1H), 8.10 (s, 1H), 8.03 (d, J=9.5 'y,
1H), 7.63 (dd, J=5.8, 3.7 T, 1H), 7.44 - 7.37 (m, 3H), 7.35

(br s, 1H), 5.40 (quin, J=7.1 Ty, 1H), 4.06 (s, 3H), 2.58 -

2.53 (m, 3H), 2.11 (s, 3H), 1.46 (d, J=7.0 T'w, 3H).

291

5-{2-aneramunoumunasol 1,2-
b]mupunazuH-6-m } -2-MeTOKCU-6-
metmi-N-{ 1-[2-
(TpudropmeTorcH )b eHII |3 T | -
MUPUIUH-3-KapOoKcaMus

OCF;

&,

5294

1H SIMP (500 MTI't, DMSO-ds) 6 10.90 (s, 1H), 8.66 (br d,

J=73 Ty, 1H), 8.27 (s, 1H), 8.10 (s, 1H), 8.03 (br d, J=9.5

T'w, 1H), 7.67 - 7.59 (m, 1H), 7.45 - 7.28 (m, 4H), 5.39 (br t,

J=7.0 Ty, 1H), 4.05 (s, 3H), 2.54 (s, 3H), 2.10 (s, 3H), 1.45
(br d, J=6.7 T'y, 3H).
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5-{2-auetamunoumunaszol 1,2-
b]mupunaszuH-6-wi } -2-MeTOKCH-6-

1H SIMP (500MT', DMSO-d6) & 10.88 (s, 1H), 8.69 (d,
J=7.9 Ty, 1H), 8.25 (s, 1H), 8.04 (s, 1H), 8.00 (d, J=9.5 'y,

292 metrn-N-{ 1-[3- ocF, | 5292 | 1H), 7.51-7.34 (m, 4H), 7.21 (d, J=7.9 Ty, 1H), 5.19 - 5.11
(TpudropmeToxcu )b eHmI |3 T | - (m, 1H), 4.02 (s, 3H), 2.52 (s, 3H), 2.10 (s, 3H), 1.46 (d,
NUPUANH-3-KapOoKcaMusa J=7.0Tn, 3H).
5-{2-aneramunonmunasol 1,2- 1H AMP (500MI'y, DMSO-d6) 6 10.89 (br. s., 1H), 9.02
293 b |mupunazun-6-mn §-N-{[3-dpTop-5- CFs (br. s, 1H), 8.27 (br. s., 1H), 8.19 (s, 1H), 8.01 (d, J=9.5T,
(Tpudropmern)pern |MeTn §-2- 5174 1H), 7.56 (s, 1H), 7.49 (dd, J=17.1, 9.2 I', 2H), 7.40 (d,
METOKCHU-O-METUIIMTUPUIUH-3 - X\Q/ J=9.2Tu, 1H), 4.59 (d, J=5.8 'y, 2H), 4.04 (s, 3H), 2.54 (s,
KapOokcamMuz F 3H), 2.10 (s, 3H).
IH AMP (500MI'u, DMSO-d6) 6 1091 (br. s., 1H), 8.84
N;E¢g12§el6géﬁjeﬁZ$iKgngz35 ” o? (br. s., 1H), 8.27 (s, 1H), 8.22 (s, 1H), 8.02 (d, J=9.5 I'ny,
294 aneTaMamOMMIaso[ 1, 2-b] mpanasH-6- F 551 4 1H), 7.41 (d,J=9.2Tu, 1H), 7.17 (t, J=8.7 ', 1H), 6.93 (d,
D ATOKCH-6 TIP3 | J=8.9Tn, 1H), 4.54 (d, J=5.8 T'y, 2H), 4.06 (s, 3H), 4.00 (d,
capGoxcavin J=6.7 Ty, 2H), 2.78 - 2.67 (m, 1H), 2.55 (s, 3H), 2.11 (s,
! 3H), 2.09 - 1.99 (m, 2H), 1.94 - 1.79 (m, 4H).
5-{2-aneramunonmunasol 1,2- D OCF
295 b]mupunazuH-6-ui}-2-MeToKCH-0- D 3 1H AMP (500MI'n, DMSO-d6) 6 10.93 (s, 1H), 8.85 (s,
metmi-N-{[2- 517.2 | 1H), 8.28 (s, 1H), 8.24 (s, 1H), 8.04 (d, J=9.2 ', 1H), 7.50 -
(TpudropmeTokcu)permn](aenTepo)- )8<© 7.33 (m, SH), 4.06 (s, 3H), 2.58 - 2.54 (m, 3H), 2.10 (s, 3H).
METHJI } TUPUAHH-3-KapOOKCaMus
5-{2-aneramunoumunasolf 1,2- 1H AMP (500MI'u, DMSO-d6) 6 10.93 (s, 1H), 8.97 (t,
296 bmupunazun-6-un}-N-{[2-pTop-5- CFs J=5.8Tu, 1H), 8.28 (s, 1H), 8.17 (s, 1H), 8.03 (d, J=9.2 I'Ly,
(TpudpTopMeTHIT)eHn |MeTI }-2- ZD/ 517.3 | 1H), 7.76 (d, J=6.3 T'y, 1H), 7.72 (br. s., 1H), 7.49 - 7.38 (m,
F

METOKCHU-O-METUIUPUINH-3 -
kapOokcaMuz

2H), 4.60 (d, J=5.8 T'w, 2H), 4.05 (s, 3H), 2.55 (s, 3H), 2.10
(s, 3H).
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N-{[5-(uMKIONPONUIMETOKCH)-2-
dropdenwn|merwn }-5-{2-

1H SIMP (500MI', DMSO-d6) § 10.93 (br. s., 1H), 8.86
(br. s., 1H), 8.27 (s, 1H), 8.19 (s, 1H), 8.02 (d, J=9.3 T'w,

W1 }-2-MEeTOKCU-O-MEeTUIIITUPUIUH-3 -
KapOoKcaMu

3H), 3.87 (br d, J=7.0 'y, 2H), 2.57 - 2.53 (m, 3H), 2.11 (s,
3H), 1.24 (br d, J=7.0 T'y, 1H), 0.56 (br d, J=7.6 'y, 2H),
0.29 (br d, J=4.6 'y, 2H)

297 1H), 7.42 (d, J=9.3 T', 1H), 7.08 (t, J=9.3 T', 1H), 6.88 (br.
a”eTiMzm"“Mmasg [l’z'b]““pﬂﬂa3“§'6' *Ijo\/A SOL S TH). 6.84 - 6.79 (m, 1H), 4.50 (d, J=5.9 T, 2H), 4.05 (s,
- 'Mﬂogggéo;(“g:;‘ﬁ;““pmm" ) i 3H), 3.16 (br. s., 2H), 2.55 (5, 3H), 2.11 (s, 3H), 1.15 (br. s,
1H), 0.52 (d, J=6.5 T'w, 2H), 0.26 (d, J=4.3 T'y, 2H).

N-{ [2-(LHKTOTPONIIMETOKCH)-4, 6- 1H SIMP (500 MI't;, DMSO-d6) § 10.97 - 10.90 (m, 1H),
508 nubTopdernun]mern}-5-{2- 8.43 - 8.37 (m, 2H), 8.32 - 8.17 (m, 2H), 8.09 - 7.98 (m, 1H),
aneramunonmunasof 1,2-b Jmupunaszux-6- @) 5374 | 7.46-737 (m, 1H), 6.91 - 6.73 (m, 2H), 4.60 - 4.41 (m, 2H),
W1 }-2-METOKCU-O-METUIIIUPUIUH-3 - 4.03 (s, 3H), 3.24 - 3.09 (m, 1H), 2.55 (s, 3H), 2.11 (s, 3H),
kapGokcamuz 1.35 - 1.18 (m, 1H), 0.65 - 0.51 (m, 2H), 0.43 - 0.27 (m, 2H)

F F

1H SIMP (500 MT', DMSO-d6) § 10.93 (br s, 1H), 8.80 (br
N{E)ZT(()LI;‘;)‘;J:I’;‘};Z?X;T;‘;;“)3 OY s, 1H), 8.28 (s, 1H), 8.24 (s, 1H), 8.05 (br d, J=9.3 I', 1H),

299 | erasmaommmasol] 2-b]mmprasir-6- = | sy | 743 (brd.J=9.3Tu, 1H), 7.22-7.04 (i, 3H), 4.60 (br d,
D ATOKCH-B eI HAH-- 3{\©/ | J=5.8 'y, 2H), 4.06 (s, 3H), 3.91 (br d, J=7.2 Ty, 2H), 2.58 -
capGoncaminn 2.54 (m, 3H), 2.11 (s, 3H), 1.26 (br s, 1H), 0.56 (br d, J=7.8

Ty, 2H), 0.30 (br d, J=4.2 ', 2H)

1H SIMP (500 MI';, DMSO-d6) & 10.91 (s, 1H), 8.84 ({,

N-{[2-(umxIonponuiIMeToKcH)-3,5- Y J=6.5Tn, 1H), 8.28 (s, 1H), 8.23 (s, 1H), 8.04 (br d, J=9.5
300 nudTopderu|merin }-5-{2- o I'n, 1H), 7.42 (br d, J=9.2 ', 1H), 7.18 (brt, J=8.5Tu, 1H),
arieramuonmunasol 1,2-b mupunazus-6- 537.1 6.95 (brd, J=9.2Tu, 1H), 4.59 (br d, J=5.8 'y, 2H), 4.07 (s,

F




N-[(3S)-3-(4-xnopdhenun)-3-

188

metmi-N-{2-[3-
(TpudropmeTorcH ) eHII |3 T } -
MUPUIUH-3-KapOOKCaMus

Q{\/©\OCF3

o | oot : D COOMTL DNSO.095 100114501
, O. S, , O. S, , O. ra, J=y. 1T, :
aueTaMZHHOHMHnasg[l,2-b]HHpHna3H§I-6- WCHS 089 1 5 437735 (m, 6H), 4.69 (br s, 1H), 4.04 (s, 3H), 3.45 -3 .35
FIT}-2-METOKCH-6-METHIIHPH i H-3- (m, 2H), 2.55 (s, 3H), 2.11 (s, 3H), 1.91 - 1.80 (m, 2H)
kapOokcaMuz
1H SIMP (500 MI'y, DMSO-d6) § 10.90 (s, 1H), 8.59 - 8.50
N-{[2-(1- (m, 1H), 8.27 (s, 1H), 8.25 (br s, 1H), 8.06 - 8.00 (m, 1H),
7.41 (brd, J=9.5 I'n, 1H), 7.26 - 7.18 (m, 2H), 6.99 (br d,
302 I_II/IKJ'IO{HZGHTI/IJ'ISTOKCH)(beHI/IJ'I]E/ie;I/IJ'I}'5' O)\O 543 1 J=8.2T, 1H), 6.86 (brt, J=7.0 T'u, 1H), 4.52 - 4.34 (m, 3H),
b]HHp’;;‘;Tjr_‘gf‘ZE;‘_‘;ﬁ;‘;o};c%_ ,{\© | 4.04 (s, 3H), 2.54 (s, 3H), 2.16 - 2.08 (m, 3H), 1.78 (br s,
METHTHDIA-3 aDGOKCANIA 1H), 1.69 (br s, 1H), 1.57 (br s, 2H), 1.50 (br d, J=6.7 I',
2H), 1.40 (br's, 1H), 1.31 (br s, 1H), 1.23 (br d, J=5.8 T'w,
4H)
1H SIMP (500 MI'u, DMSO-d6) § 10.91 (s, 1H), 8.54 (br t,
N-{[2-(1- J=5.6 T'n, 1H), 8.27 (d, J=8.9 I';, 2H), 8.03 (d, J=9.5 I'ry,
snonesTToRCH)bera]ver -5- 1H), 7.42 (d, J=9.2 T'u, 1H), 7.23 - 7.19 (m, 2H), 7.00 (br d,
303 (2-aueTammomMIa3O[] 2- OJ\Q s433 | I78:2Tw 1H), 6.87 (t, =73 T, 1H), 4.52 - 4.42 (m, 2H),
b A3 HH-6-111)2-MeTORCH-G- J{\© 437 (brt, J=6.1 T, 1H), 4.05 (s, 3H), 2.56 (s, 3H), 2.12 (s,
METIIHDIAH3 KD GOKCANI 3H), 1.79 (br s, 1H), 1.70 (br s, 1H), 1.58 (br s, 2H), 1.55 -
1.48 (m, 2H), 1.42 (br d, J=7.6 T', 1H), 1.31 (br d, J=12.2
I'u, 1H), 1.24 (br d, J=5.8 'y, 4H)
5-(2-anerammommgaso12- 1H SIMP (500 MI'y, DMSO-d6) § 10.91 (s, 1H), 8.34 - 8.31
304 b]mupunazuH-6-m } -2-MeTOKCU-6-

5293

(m, 1H), 8.28 (s, 1H), 8.15 (s, 1H), 8.02 (br d, J=9.2 T', 1H),
744 (t,J=7.9Tu, 1H), 7.39 (br d, J=9.2 Ty, 1H), 7.31 (br d,
J=7.6 Ty, 1H), 7.24 (br s, 1H), 7.19 (br d, J=7.9 Ty, 1H),

3.98 (s, 3H), 3.60 - 3.54 (m, 2H), 2.91 (br t, J=6.7 T', 2H),

2.55 (s, 3H), 2.11 (s, 3H)
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5-{2-auetamunoumunaszol 1,2-
b]mupunaszuH-6-wi } -2-MeTOKCH-6-

1H SIMP (400MT', DMSO-d6) & 10.92 (s, 1H), 8.96 (¢,
J=6.1Tw, 1H), 8.29 (s, 1H), 8.22 (s, 1H), 8.06 (d, J=9.3 I'y,

305 meTmi-N-{[3- CFs 1H), 7.72 (s, 1H), 7.68 - 7.57 (m, 3H), 7.44 (d, J=9.3 I'ns,
(Tpudropmermn)penn | meTw § - j{\©/ 1H), 4.61 (d, J=6.1 I'y, 2H), 4.06 (s, 3H), 2.57 (s, 3H), 2.14 -
NUPUANH-3-KapOoKcaMusa 2.10 (m, 3H).
1H AMP (500 MI'u, DMSO-d6) 6 10.91 (s, 1H), 8.58 (1,
5-{2-auetamunoumunasol 1,2- o J=6.2Tn, 1H), 8.27 (d, J=13.1 T'u, 2H), 8.05 (d, J=9.5 I'L,
306 b]mupunaszuH-6-mi } -2-MeTOKCH-6- /[) 1H), 7.43 (d, J=9.2 'y, 1H), 7.27 - 7.22 (m, 2H), 6.99 (br d,
metmi-N-{[2-(okconaH-3- o) 517.1 | J=79Tu, 1H), 6.93 (brt, J=7.5Tu, 1H), 5.10 (br s, 1H), 4.48
WJIOKCH )() €HUJT |METHIT § TUPUIUH-3 - (brs, 2H), 4.07 (s, 3H), 3.95 (dd, J=9.9, 4.4 ', 1H), 3.90 -
kapOokcaMuz 3.77 (m, 3H), 2.55 (s, 3H), 2.27 - 2.21 (m, 1H), 2.12 (s, 3H),
2.06 - 2.00 (m, 1H)
1H AMP (500 MI'u, DMSO-d6) 6 10.91 (s, 1H), 8.59 (brt,
5-{2-aueramunoumunaszof 1,2- o J=5.6Tn, 1H), 8.28 (d, J=13.1 T', 2H), 8.05 (d, J=9.5 I',
307 b]nmupunazuH-6-ui}-2-MeTOKCH-0- /[) 1H), 7.43 (d, J=9.2 'y, 1H), 7.27 - 7.22 (m, 2H), 6.99 (br d,
metui-N-{[2-(okcoman-3- 0 517.1 J=79Tu, 1H), 6.93 (t,J=7.3 I'y, 1H), 5.10 (br s, 1H), 4.48
WJIOKCH )(h eHUIT |METHJT } TUPUAMH-3 - (brs, 2H), 4.07 (s, 3H), 3.95 (dd, J=9.9, 4.4 I'y, 1H), 3.90 -
KapOoKcamuzg 3.77 (m, 3H), 2.57 (s, 3H), 2.25 (br dd, J=13.4, 6.1 I'u, 1H),
2.12 (s, 3H), 2.07 - 2.00 (m, 1H)
N-{[2-(UHKSIONeHTHAMETOKCH)-4,6- 1H AMP (500 MI'y, DMSO-d6) 6 10.91 (s, 1H), 8.29 - 8.20
nudpropterm]meri}-5-{2- > o/\O (m, 3H), 8.04 (br d, J=9.5Tu, 1H), 7.43 - 7.39 (m, 1H), 6.85
308 aneramuionmuasol 1, 2-b] mipuiasus-6- 7(\/©\ 5654 | - 6.70 (m, 2H), 4.50 (br d, J=5.2 T'u, 2H), 4.01 (s, 3H), 3.98 -
F F

W1 } -2-METOKCU-O-MEeTHIINUPUANH-3 -
KapOoKcaMuz

3.89 (m, 2H), 2.54 (s, 3H), 2.37 - 2.30 (m, 1H), 2.11 (s, 3H),
1.78 (br d, J=6.4 Ty, 2H), 1.63 - 1.47 (m, 4H), 1.35 (dt,
J=12.7, 6.6 Tt 2H)
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N-{[3-
(IMKJIOTTPONTMIIMETOKCH )(pEHHIT | METHIT | -

1H SIMP (500 M, DMSO-d6) & 10.94 (br s, 1H), 8.82 (br
s, 1H), 8.29 (s, 1H), 8.23 (s, 1H), 8.05 (d, J=9.3 I'yy, 1H),
7.43 (d, J=9.3 'y, 1H), 7.22 (t, J=8.0 T'w, 1H), 6.94 - 6.84

309 5-{2-anerammmonmunazol 1,2- oA | 5011 | (m, 2H), 6.79 (br d, J=7.4 Ty, 1H), 4.48 (br d, J=6.0 Ty, 2H),
b]mupunaszuH-6-mi } -2-MeTOKCH-6- ){\©/ 4.05 (s, 3H), 3.78 (d, J=7.0 I'y, 2H), 2.56 (s, 3H), 2.11 (s,
METHIITAPUIUH-3-KapOOKCcaMu g 3H), 1.20 (brt, J=7.2 T'u, 1H), 0.60 - 0.49 (m, 2H), 0.30 (q,
J=4.7 'y, 2H)
NA((2-[(4.4- 1H SIMP (500 MI'y, DMSO-d6) § 10.91 (s, 1H), 8.59 (t,
’ J=6.6 ', 1H), 8.29 (s, 1H), 8.26 (s, 1H), 8.05 (d, J=9.2 I'y,
310 I‘Ef:;%“g‘%ﬁii‘;ﬁffgﬁ;ﬂ]g2?1“;} QO 1H), 7.43 (d, J=9.2 T'w, 1H), 7.23 (br s, 2H), 7.00 (br d, J=8.5
b]nﬂpmmﬂ“_6_m} flz-MeT(I){KCI/I-6’- ’(\© ; Ty, 1H), 6.91 (t, J=7.5 T, 1H), 4.51 (br d, J=5.8 T'w, 2H),
METHTHpI I3 -KaDGOKCAMITT 4.06 (s, 3H), 3.94 - 3.88 (m, 3H), 2.57 (s, 3H), 2.11 (s, 3H),
2.00 - 1.79 (m, 6H), 1.39 (br d, J=10.1 I'n;, 2H)
b]HSHéingi?hgﬂff?Eﬂ?go(Ejp5 1H AMP (500MI'ti, DMSO-d6) § 10.93 (br. s., 1H), 8.93
311 (rpm@yropmeToxci)bermaleTin}-2- OCFs | 5335 (br. s., 1H), 8.27 (s, 1H), 8.19 (s, 1H), 8.04 (d, J=9.3 I'y,
METOKCH-6-METHTHD -3 j{\/@/ ' 1H), 7.42 (d, J=9.3 I', 1H), 7.39 - 7.31 (m, 3H), 4.56 (d,
capGokcamiz, TFA F J=5.8 'y, 2H), 4.05 (s, 3H), 2.55 (s, 3H), 2.10 (s, 3H).
1H SIMP (500 MI't;, DMSO-d6) § 10.95 (br s, 1H), 9.28 (br
N-{[3-(UMKJIOTIEHTUIMETOKCH ) TUPHTUH- s, 1H), 8.39 (s, 1H), 8.30 (s, 1H), 8.18 (br d, J=4.5 ', 1H),
312 2-m]merw }-5-{2- o 8.07 (br d, J=9.3 T'i, 1H), 7.46 (br t, J=9.6 I'ry, 2H), 7.33 (br
arieramuonmunasol 1,2-b mupunazus-6- /\Q 530.3 dd, J=8.1,4.8 I'u, 1H), 4.63 (br d, J=4.2 I'u, 2H), 4.15 (s,

W1 } -2-METOKCU-O-MEeTHIINNPUANH-3 -
kapOokcamun, 2 TFA

3H), 3.97 (br d, J=6.7 T'w, 2H), 2.63 - 2.54 (m, 3H), 2.48 -
2.29 (m, 1H), 2.12 (s, 3H), 1.81 (br d, J=7.0 ', 2H), 1.67 -
1.48 (m, 4H), 138 (br dd, J=12.7, 6.3 T', 2H)
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N-{[2-(uMKJIOIEHTHIMETOKCH ) TUPHIUH-
3-mn|merwn }-5-{2-

1H SIMP (500 My, DMSO-d6) & 10.89 (br s, 1H), 8.70 (br
s, [H), 8.28 (brs, 1H), 8.22 (s, 1H), 8.01 (br d, J=4.3 T,
2H), 7.56 (br d, J=6.7 I'n, 1H), 7.40 (br d, J=7.6 I'y, 1H),

313 | auneramunoumunasol1,2-b]mupunasun-6- ’(\5‘1\0 530 6.94 (t,J=6.4 T'u, 1H), 4.44 (br d, J=5.5 T'u, 2H), 4.18 (br d,
W1 } -2-MEeTOKCU-O-METUIIITUPUINH-3 - | J=6.7Tw1, 2H), 4.04 (s, 3H), 2.55 (m, 3H), 2.38 - 2.20 (m,
KapOokcamMuz Z 1H), 2.11 (brs, 3H), 1.74 (br d, J=7.0 'y, 2H), 1.62 - 1.45
(m, 4H), 1.38 - 1.27 (m, 2H)
1H AMP (500 MI'u, DMSO-d6) 6 10.94 (s, 1H), 8.72 (br t,
N'{[2'(“H;‘?;f]yggnﬁe;?fg_)““p“H“H' J=5.7 T, 1H), 8.28 (s, 1H), 8.24 (s, 1H), 8.05 - 8.02 (m,
314 aneramunonmuaasol 1,2-bmupunasun-6- O/\Q 5163 2H), 7.56 (brd, J=7.1 1w, 1H), 7.42 (d, J=9.3 I'u, 1H), 6.95
D ATOKCH-6 T AT HAH-- SN ' (t, 7=6.3 T, 1H), 4.45 (br d, J=5.8 T'y, 2H), 4.29 (d, J=6.4
capGorcami _ Ty, 2H), 4.06 (s, 3H), 2.76 - 2.73 (m, 1H), 2.56 (s, 3H), 2.11
(s, 3H), 2.06 (br s, 2H), 1.91 - 1.83 (m, 4H)
1H AMP (500MI'u, DMSO-d6) 6 10.93 (s, 1H), 8.70 (t,
N-{[2-(UMKJIOTIEHTUIIMETOKCH )-5- J=5.8Tnu, 1H), 8.27 (s, 1H), 822 (s, 1H), 8.03 (d, J=9.3 I'Ly,
315 dropdenwn|mermn }-5-{2- o 1H), 7.42 (d, J=9.3 I'y, 1H), 7.05 - 6.90 (m, 3H), 4.46 (d,
aneramunonmunasof 1,2-b jnupungaszux-6- /\O 547 J=5.8 T, 2H), 4.05 (s, 3H), 3.87 (d, J=6.6 I', 2H), 2.55 (br.
W }-2-MEeTOKCU-O-MEeTUIITTUPUINH-3 - ){\© s., 3H), 2.32 (dt, J=14.5, 7.3 T'u, 1H), 2.10 (s, 3H), 1.78 (d,
KapOoKcamuz J=6.9Twu, 2H), 1.64 - 1.48 (m, 4H), 1.36 (dd, J=12.2, 6.6 'Ly,
2H).
1H AMP (500 MI'u, DMSO-d6) 6 10.91 (s, 1H), 8.58 (brt,
N-{[2- o J=6.0Tu, 1H), 8.28 (s, 1H), 8.25 (s, 1H), 8.02 (d, J=9.2 'y,
316 (UMKJIOTIEHTHIIMETOKCH )(pEeHMIT [ MEeTHI } - /\O 1H), 7.41 (d, J=9.2 'y, 1H), 7.24 - 7.20 (m, 2H), 6.98 (br d,
5-{2-aneramunonmunasol 1,2- - 529.1 J=8.5Tn, 1H), 6.89 (t, J=7.2 'y, 1H), 4.49 (brd, J=5.8 'y,

b]mupunazuH-6-m } -2-MeTOKCU-6-
METUJIITHPUINH-3-KapOoKcaMu

2H), 4.04 (s, 3H), 3.90 (br d, J=6.4 I'n, 2H), 2.56 - 2.53 (m,
3H), 2.35 - 2.32 (m, 1H), 2.11 (s, 3H), 1.79 (br d, J=7.3 T'wy,
2H), 1.62 - 1.50 (m, 4H), 1.37 (br dd, J=12.4, 6.6 T, 2H)
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N-{[2-(uMKJIONPONUIMETOKCH)-4-
dropdenwn|merwn }-5-{2-

1H SIMP (500MT', DMSO-d6) & 10.93 (s, 1H), 8.63 (br. s.,
1H), 8.27 (d, J=13.0 'y, 2H), 8.05 (d, J=9.3 ', 1H), 7.43 (d,

317 J=93 Tw, 1H), 7.22 (t, J=7.5 T, 1H), 6.87 (d, J=11.4 Ty,
a”eTaMzm"HMmasg [l’z'b]““pﬂﬂa3“§'6' S193 1 TH) 671 (t, 7=8.3 T, TH), 4.46 (d, J=5.5 Ty, 2H), 4.06 (s,
- 'MeTOI‘:;;‘éO;(“gZ;I;J;““p“H“H' - 3H), 3.91 (d, J=6.6 T, 2H), 2.56 (s, 3H), 2.11 (s, 3H), 1.26
(br. s., 1H), 0.58 (d, J=7.5 T'w, 2H), 0.36 (d, J=4.2 Ty, 2H).
1H SIMP (S500MI'y, DMSO-d6) 5 10.94 (s, 1H), 8.64 (t,
N-{[2- J=5.9 T, 1H), 8.29 (d, J=5.8 T, 2H), 8.06 (d, J=9.3 T'ny,
318 (LMK JIOTIPOMTUIIMETOKCH )(pEH T | METHIT § - o/w 1H), 7.44 (d, J=9.3 T'y, 1H), 7.27 - 7.18 (m, 2H), 6.98 (d,
5-{2-aueramunoumunasof 1,2- 501 J=8.0Tu, 1H), 6.91 (t,J=7.4'u, 1H), 4.52 (d, J=5.8 I'u, 2H),
b]mupunaszuH-6-mi } -2-MeTOKCH-6- 4.07 (s, 3H), 3.91 (d, J=6.7 I', 2H), 2.57 (s, 3H), 2.12 (s,
METUJIMUPUINH-3-KapOokcaMua 3H), 1.33 - 1.19 (m, 1H), 0.59 (d, J=7.7 I', 2H), 0.37 (d,
J=4.6 T, 2H).
5-{2-aueramunonmunaszolf 1,2- 1H AMP (500MI'u, DMSO-d6) 6 10.94 (s, 1H), 8.98 - 8.90
319 b]mupunazuH-6-m } -2-MeTOKCH-6- J{\©/OCF3 (m, 1H), 8.29 (s, 1H), 8.23 (s, 1H), 8.06 (d, J=9.2 T'u, 1H),
metin-N-{[3- 515.1 | 7.51-7.42 (m, 2H), 7.38 (d, J=7.6 T'w, 1H), 7.34 (br. 5., 1H),

(TpudropmeTOKCH )P EHMIT | METHIT } -
NUPHUINH-3-KapOoKcaMua

7.25 (d, J=7.3 T, 1H), 4.57 (d, J=5.7 T', 2H), 4.06 (s, 3H),
2.57 (s, 3H), 2.11 (s, 3H).
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Hpumep 320: 2-((6-(5-((2-¢prop-5-(Tpud TopMeTokcH)oeH3 M )Kapdamonn)-2,6-
IUMETWIINUPUANH-3-nn)umuaasol 1,2-b Jnupunaznn-2-min)aMuHO))-2-0KCO3THI

nuruapogdocdar, nuHaTpueBasi coinb, 0,5 AU THUIIOBBIHN 3¢ up

N\

o N

\

Ho-P=0
HO

320A: gubensun (2-((6-(5-((2-¢pTop-5-(Tpudropmerokcu)oeH3nn)kapdbamon)-2,6-
OUMETIIITUPUINH-3 -mn)uMuaaso| 1,2-b mupunazun-2-um)amMuno)-2-okcoa i )pocdar: K
pactBopy  N-(2-¢prop-5-(Tpudropmerokcn)oensmn)-5-(2-(2-ruapokcuaneTaMmua0 ) MMHIa30-
[1,2-b]nupunasun-6-un)-2,6-numerniaukotiHamuaa (75 wmr, 0,141 mmonb) U nuOEH3WI
aumnsonponmindochopamuanta (0,097 mi, 0,296 mmons) B DMF (1,5 M) u oXJakaAeHHOMY
no 0°C, pmobGasnsmm 1H-terpazon (20,72 wmr, 0,296 wmmomb). PeakuuoHHYH CMecCh
nepememnBanyu 1,5 ¥ npu 0°C. JloGasnsiim nepokcun Bogopoaa, 30%-Hblii BOAHBIH pacTBOP
(0,144 mn, 1,409 MMOITB), ¥ PEAKLIMOHHYIO CMECh IIEPEMEIINBAIIN TOTOIHUTEIBHO B TEUCHUE
30 muH. Peakimonnyro cmech pacrpenensuin Mexay EtOAc (85 mu) u 5%-HbIM pacTBOpOM
oudocdara natpus (30 mu). OpraHudeckue BeLIECTBA MOCIENOBATEIbHO MpombiBain 10%-
HbIM pacTtBopoM xJjopuma jutusi (2 pasa), IN HCIl, HachllieHHBIM BOAHBIM PACTBOPOM
OukapOoHata Hatpusi ¥ paccojioM. OObenMHEHHblE OpPTraHUYECKHE CJIOH CYILIWIA Ha
cyabdarom Hatpus, 3aTeM (UIBTPOBAIM M KOHLEHTpupoBanu. [lomydanu nudensmn (2-((6-
(5-((2-pTop-5-(TpudTopmerokcH)oeH3 M) KapOaMOnT)-2, 6- TMME THIITUP UM H-3 -1 )UMH 130~
[1,2-b]nmupunazun-2-mn)amMuHo)-2-okcoatmin)pocdar (78 mr, 0,096 mmonb, Berxox 68,5%).

MS ESI (m/z) 793.6 (M+H).

320: Cwmecp mubensun (2-((6-(5-((2-¢prop-5-(Tpudropmerokcn)doeH3un)kapOaMon)-
2,6-nuMeTUInupuAnH-3-m)umuaasof 1,2-b Jmupunasus-2-uin)aMuHo)-2-okcod T )pocdara
(79 wr, 0,100 mmonb) u karamuzartopa [lepimana (20,99 mr, 0,030 mMosb) B 3Tanoie (2 M)
Jera3upoBaJIM B BAKYyMeE U 3aTeM 3amOJHsIIN atMochepoii Bogopona. CMech nepeMernBaim
IpU KOMHATHOH Temmeparype mox aasieHHeMm Oamuiona H». Yepes 3 4 cmech MOBTOpHO
AEera3upoBaIM M TEepeMeIlNBaId B TeUeHHe HO4YM mnoj namieHueM OamtoHa Hz. Cwmech
GuIbTpOBANIM Yepe3 LEJUT, MPOMbIBas BOAOH. HeodWIneHHBIH NPOAYKT BBIOEISUIH, |
pacTupaHue ¢ OPraHWYEeCKHMHU PACTBOPUTENSIMH HE YIAyYIIWIO YHCTOTY. K HeounmeHHOMY
NPOAYKTY AO0aBIsIM BOAY M THIaTelnbHO ¢uuibTpoBamu dvepe3 0,45 mMxM  ¢unibtp.

IMonydeHHBIN MPO3paYHBIA PACTBOP JHOPMIH3HPOBAIH C TonydeHueM 2-((6-(5-((2-¢prop-5-
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(Tpud TopMeTorcH)OeH3MIT)kapOaMO )-2, 6-TUMETUIITHPUANH-3-1)uMuaasol 1,2-b]-
MUPUIA3HH-2-UJ1)aMUHO)-2-0kcooTiiia  purunpodocdara, aguHatpueBodt  comm,  0,5-
ausTIIOBEIN 3¢up (67 mr, 0,091 mmonsb, Berxon 91%).

MS ESI (m/z) 613.3 (M+H)

'H SIMP (400 MI', D;0) & 8.34 - 8.24 (m, 1H), 8.03 - 7.91 (m, 1H), 7.90 - 7.73 (m,
1H), 7.35 (d, J/=9.5 'y, 1H), 7.33 - 7.30 (m, 1H), 7.27 - 7.15 (m, 2H), 4.55 (s, 2H), 4.40 (d,
J=6.8 T'y, 2H), 3.94 - 3.76 (m, 1H), 2.50 - 2.44 (m, 6H), 1.16 - 0.93 (m, 2H) (nmpoToHsI IpU
3.85 ppm u 1.04 ppm B3siTBI U3 COJbBaTa AUATHIOBOrO 3¢upa, mpotoHsl ¢ocdara -OH u
amuna -NH ynaneHnsr).

Coenunenne no npumepy 320 mpexacrasiser coOOH MposeKkapcTBO W3 mpumepa 38.
ITonesnocTs mposekapcTa 0OYCIOBIEHA aKTUBHOCTBIO €ro MeTabomuTa, mpumep 38.

Hpumep 321: 6-xn0p-5-{2-aneramunonmunasol 1,2-b | mupunazun-6-un }-N-{[5-prop-

2-(tpudropmerokcn )peHu |MeThI } TUpUINH-3-KapOOKcaMH

OCF,

F

Coenunenue 321 noiydanu Tak ke, Kak B mpumepe 14.

MS ESIm/z 523.2 (M+H)

IH AMP (500 MI'u, DMSO-d6) 6 11.00 (s, 1H), 9.51 - 9.38 (m, 1H), 9.02 (d, J=2.1
I'n, 1H), 8.55 (d, J=2.1 I'u, 1H), 8.36 (s, 1H), 8.14 (d, J=9.5 'y, 1H), 7.57 (d, J=9.2 T'y, 1H),
7.46 (brs, 1H), 7.35 (d, J=8.4 ', 1H), 7.32 - 7.14 (m, 1H), 4.59 (br d, J=5.5 'y, 2H), 2.14 (s,
3H).

Mpumep 322: 6-xnop-5-{2-aueramunonmunaso| 1,2-bmupunazun-6-un }-N-{[S-pTop-
2-(TpudTOpMeETOKCH )(HEHUIT |METHII } TUPUAHH-3-KapOOKCaMu

N
O:"{\'_Q\/N\N/ H/D/OCFS
O N OCDs F
I

Coenunenue 322 nojydaliu Tak ke, Kak B npumepe 15.

MS ESI m/z 594.3 (M+H)
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IH AMP (500 MI'u, DMSO-d6) 6 11.17 (s, 1H), 8.93 (br t, J=6.0 I', 1H), 8.30 (s,
1H), 8.21 (s, 1H), 8.09 (br d, J=9.3 I', 1H), 7.46 (br d, J=9.3 I'y, 1H), 7.42 - 7.33 (m, 3H),
4.75 (s, 2H), 4.58 (br d, J=5.7 I'y, 2H), 2.61 - 2.55 (m, 3H), 2.14 (s, 3H).

Hpumep 323. N-{[2-(3,3-nudToprnupponuans- 1 -kapOorm)-S-pTopdern | merun }-5-

{2-aneramunonmunasolf 1,2-b JnupuaazuH-6-mn §-2-MeTOKCUITUPUANH-3 -KapOOKCaMHuL

323A: Cwmecp 2-Opom-5-propbenzonurpuna (750 wmr, 3,75 wmmomb), 3,3-
nudropnupponununa, HCl (673 wmr, 4,69 mmons), PA(OAc): (21,05 mr, 0,094 mmonb), Ouc(2-
mudpenundocpunopenun)spupa, [DPEPhos] (202 wmr, 0,375 mmonb) u MOHOTHApaTa
ruapokcuaa uesmst (7241 wmr, 43,1 mmonp) B Tomyose (10 mu) nerasupoBaiivi IMyTeM
OapOoTrpoBaHus a30Ta Yepe3 CMech B Te4eHue 5 MuH. 3atem nobasisuu xjiaopodopm (0,907
w1, 11,25 MMOITB) ¥ COCYZ TUIOTHO 3aKpbiBasu U nepemernnBain npu 80°C B TeYeHHE HOYH.
PeakIMoHHYI0 CMeCh OXJIaXIalu A0 KOMHATHOH TeMIIepaTyphl, 3aTeM (HIBTPOBAIH uepe3
uenut. Konuentpuposannbiii punasrpar ounmanu Ha 40 r kononke ISCO, smoupyst 0-70%
EtOAc B rekcaHax ¢ mnoaydeHuem  2-(3,3-mudropnupponaunus-1-kapOoHu)-S-
¢dropbenzonurpuna (422 mr, 1,664 mmoinb, Beixox 43,8%) B Buae KEATOro Macia, KOTOpPOe
NPEBPALIATIOCh B KPUCTAJUINIECKOE TBEPIOE BELIECTBO MPH OCAKACHUH.

MS ESI m/z 255.0 (M+H)

323B: Cwmecp 2-(3,3-mudropnupponuaus-1-kapOonnn)-5-propdenzonurpuna (322
mr, 1,267 mmonb) u Hukens Penes (54,3 wr, 0,633 mmons) B EtOH (2 M) nerasuposaiu B
BaKyyMe€ M 3aTeM IepPEeMELINBAIN TOJ JaBJIeHHEM OaJUIOHa BONOPONA B TEUYEHHE HOYM.
Peakimonnyro cMmech (uiibTpoBaiu B KOOy, comepskamyro 2,5 mia [10 mM] 4N HCI B
IUOKCaHe, 3aTeM nepeMennBaii B TeueHue 10 MuH. CMech KOHLIEHTPUPOBAH C MOJyYEHHEM
(2-(amuHOMeTHN)-4-pTOpdenmn)(3,3-nudToprupponuans- 1 -mn)meranona, HCl (300 wr,
1,046 mmoub, Beixon 83%), KOTOPBII HCTIOIB30BANIN KaK €CTh HAa CIEAYIOMEH CTaIuu.

MS ESI m/z 259.0 (M+H)

323: (2-(AmunOMeTHN)-4-pTopdenmn)(3,3-nudTopIHpPPONTUANH- | -HIT)METAHOH

CBSI3bIBAJIM, KaK OMUCaHO B mpumepe 14, ¢ monyuenuem N-{[2-(3,3-nudropnupponuaus-1-



196

kapOonmia)-S-gpropdennn|merun }-5-{ 2-aneramunonmunasol 1,2-b Jnupunazun-6-mn }-2-
MeTOKCUITPUANH-3-KapOokcamuaa (14,9 mr, 0,263 Mmmonb, Berxon 57%).

MS ESIm/z 568.1 (M+H)

1H AMP (500 MI'y, DMSO-d6) & 10.77 (br s, 1H), 8.95 (brd, J=2.3 I'y, 1H), 8.89 (br
s, 1H), 8.73 (d, J=2.4 I', 1H), 8.30 (s, 1H), 8.03 (br d, J=9.4 I'y, 1H), 7.79 (br d, J=9.4 I'Ly,
1H), 7.43 (brs, 1H), 7.30 (br d, J=9.8 I'y, 1H), 7.24 - 7.10 (m, 1H), 4.53 (br d, J=5.1 I'y, 2H),
4.10 (s, 3H), 4.03 - 3.57 (m, 3H), 2.50 - 2.32 (m, 3H), 2.12 (s, 3H).

Hpumep 324, N-{[2-(3,3-mudroprnupponunus-1-kapoonun)-3,5-nupropdenun]-
MeTu -5-{2-aneramunonmuaaso| 1,2-b |nupunazun-6-mi } -2-Me TOKCHITHPUANH-3 -

kKapOokcaMuz

Coenunenue 324 nojydanu Tak ke, Kak B mpumepe 323.

MS ESI m/z 586.3 (M+H)

IH AMP (500 MI'y, DMSO-d6) 6 10.76 (br s, 1H), 8.97 (s, 1H), 891 (dt, J=11.1, 5.8
I'u, 1H), 8.73 (s, 1H), 8.30 (s, 1H), 8.04 (br d, J=9.4T'y, 1H), 7.79 (br d, J=9.4 'y, 1H), 7.30 -
7.16 (m, 2H), 4.70 - 433 (m, 2H), 4.11 (s, 3H), 4.06 - 3.38 (m, 4H), 2.47 (m, 2H), 2.12 (s,
3H).

Hpumep 325: 5-{2-aueramunoumunasol 1,2-bnupunazun-6-un }-N-{[2-bTop-6-
(2,2,2-TpudTopaTOKCH )HeHUIT | METHI § -2, 6-TUMETHIITUPUINH-3 -KapOOKCaMH

F

Coenunenue 325 nosydanu Tak ke, Kak B mpumepe 14.

MS ESIm/z 531.2 (M+H)

1H AMP (500 MI'u, DMSO-d6) 6 10.94 (s, 1H), 8.66 (br t, J=4.5 'y, 1H), 8.36 - 8.19
(m, 1H), 8.10 - 8.01 (m, 1H), 7.74 (s, 1H), 7.47 - 7.27 (m, 2H), 6.99 (d, J=8.3 I'y, 1H), 6.92
(t, J=8.4 I'y, 1H), 4.78 (q, J=8.6 'y, 2H), 4.54 - 443 (m, 2H), 2.60 - 2.53 (m, 6H), 2.11 (s,
3H).
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IIpumep  326: N-{[5-(uuknonponunmerokcn)-2-propdennn|mernn }-5-{2-

aneramunonmMuaasof 1,2-b Jmupunasun-6-ui -2, 6-IuMe THITUPUINH-3-KapOOKCaMUA

Coenunenue 326 nosiydanu Tak ke, Kak B npumepe 14.

MS ESIm/z 503.0 (M+H)

1H AMP (500 MI'u, DMSO-d6) 6 10.79 (br s, 1H), 8.90 (br t, J=5.6 I'u, 1H), 8.29 (s,
1H), 8.05 (d, J=9.3 I'y, 1H), 7.88 (s, 1H), 7.43 (d, J=9.3 I'y, 1H), 7.13 - 7.03 (m, 1H), 6.98 -
6.92 (m, 1H), 6.90 - 6.77 (m, 1H), 4.48 (br d, J=5.6 'y, 2H), 3.77 (d, J=6.8 I'y, 2H), 2.59 (s,
3H), 2.57 (s, 3H), 2.12 (s, 3H), 1.22 - 1.12 (m, 1H), 0.59 - 0.45 (m, 2H), 0.31 - 0.22 (m, 2H).

Hpumep 327: ({6-[5-({[2-pTop-5-(Tpudropmerokcu)pernn|mernn j kapdbamon)-2,6-
AVMMEeTHINPUANH-3 -1 [umunaso| 1,2-b lnupunasun-2-mn j kapbamMouna)MeTHIaneTaT

NI

O%NJ\»N\N/ X oF
o N F
I
Coenunenue 327 mony4anu Tak ke, Kak B mpumepe 15.
MS ESI m/z 575.2 (M+H)
IH AMP (500 MI'y, DMSO-d6) 6 11.02 (s, 1H), 9.00 (br t, J=5.6 T'u, 1H), 8.30 (s,
1H), 8.08 (d, J=9.3 T'u, 1H), 7.88 (s, 1H), 7.47 - 7.30 (m, 4H), 4.75 (s, 2H), 4.53 (d, J=5.7 I'y,
2H), 2.59 - 2.55 (m, 6H), 2.13 (s, 3H).

Mpumep 328: 5-{2-aneramupoumunaszoll,2-bnupunazun-6-mn}-2-3un-N-[(1R)-1-

[2-¢pTop-5-(Tpud TopMeToKCcH)PeHNUI |3 THI [THPUANH-3-KapOOKCaMU

Coenunenue 328 noiydanu Tak ke, Kak B npumepe 14.

MS ESIm/z 531.2(M+H)

1H AMP (500 MI', DMSO-d6) 6 10.81 (br s, 1H), 9.21 (s, 1H), 9.11 (br d, J=7.6 I'Ly,
1H), 8.33 (br d, J=13.5 I'y, 2H), 8.10 (br d, J=9.3 I'y, 1H), 7.86 (br d, J=9.5 I'y, 1H), 7.49 (br
s, 1H), 7.36 (br d, J=9.1 I'y, 2H), 5.53 - 5.33 (m, 1H), 3.30 (s, 2H), 2.19 - 2.01 (m, 3H), 1.60 -
1.42 (m, 3H), 1.24 - 1.14 (m, 3H).
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Hpumep 329: 5-{2-aueramunonmunasol 1,2-bnupunasun-6-mn }-2-3Trn-N-{[2-

¢dTop-5-(TpudTopmerni)heHmIT |METHI | TUPUANH-3-KapOOKCaMU

Coenunenue 329 nosydanu Tak ke, Kak B npumepe 14.

MS ESIm/z 501.2 (M+H)

IH AMP (500 MI'u, DMSO-d6) 6 10.96 (s, 1H), 9.35 - 9.25 (m, 1H), 9.21 (s, 1H),
8.44 - 8.25 (m, 2H), 8.11 (br d, J=9.4 'y, 1H), 7.94 - 7.79 (m, 2H), 7.77 (br s, 1H), 7.49 (br t,
J=9.1Twu, 1H), 4.61 (br d, J=5.6 ', 2H), 2.89 (q, J=7.6 'y, 2H), 2.12 (s, 3H), 1.26 - 1.14 (m,
3H).

Hpumep 330: 5-{2-aneramunoumunasol 1,2-bnupunazun-6-nmn}-N-[(1R)-1-[2-drop-

5-(tpudropmerokcu)pernn |atui]-N,2-AuMeTHINUPUANH-3-KapOOKCaMH

Coenunenue 330 moydanu Tak ke, Kak B mpumepe 14.

MS ESIm/z 531.1 (M+H)

IH AMP (500 MI'uy, DMSO-d6) & 10.79 (br s, 1H), 9.15 (br s, 1H), 8.32 (br s, 1H),
8.29-8.16 (m, 1H), 8.06 (br d, J=9.5 Ty, 1H), 7.90 - 7.80 (m, 1H), 7.61 - 7.47 (m, 1H), 7.45 -
7.28 (m, 2H), 6.19 - 5.84 (m, 1H), 2.66 - 2.55 (m, 3H), 2.48 - 2.40 (m, 3H), 2.12 (s, 3H), 1.63
(brd, J=6.0 ', 3H).
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Taoauna 17. CoennHenns, NpeACTaBICHHbIE B Ta0HLe 17, MOMyvaiu ¢ MOMOIIBI0 CIIOCOOOB, ONMMCAHHBIX B mpuMepax 14 u 15.

Haoua.
Ip HasBanue R! R? MS SAMP
HOHbI
1H SIMP (500 MT';, DMSO-d6) 6 10.57 (br s, 1H), 9.23
rpu q)ljo[ggﬂlﬂ)[;egﬁ; 2 p (brd, J=7.4 T, 1H), 9.19 (s, 1H), 8.37 (br d, J=7.2 T,
MoTi S (O [4. S ; 2H), 8.14 (d, J=9.6 T, 1H), 7.94 - 7.86 (m, 2H), 7.74 (br
331 | o nropmenmaepmu-1- M| S oF | ssny | 43733 T, 1H), 7.48 (brt, J=9.4 I'y, 1H), 5.42 (brt,
irladorao hviasol 1 2- | /F\/@f ' J=73 T'w, 1H), 3.26 (br s, 2H), 2.97 (brd, J=10.7 'y,
b mpnaasni bnmmpnis- | 7" 2H), 2.51 (br s, 3H), 2.35 - 2.14 (m, 3H), 1.79 (br d,
J=11.6 T, 2H), 1.64 - 1.53 (m, 2H), 1.51 (brd, J=6.9 ',
kapOokcamug 3H)
rpi @Ijo[;idﬁ“;)[;eﬁ;?]’; ;m]-z- 1H SIMP (500 MI't;, DMSO-d6) § 10.67 (s, 1H), 9.18 (d,
[ = ; J=2.3 T'w, 1H), 9.13 (d, J=7.6 T, 1H), 8.38 (s, 1H), 8.34
332 M“;:;f; . N . o | so9q | (4I=22Tw, 1H),8.12(d, J=0.4 Ty, 1H), 7.92 - 7.87 (m,
P {5 /Fj@/ = | 2H), 7.76 - 7.70 (m, 1H), 7.47 (t, J=9.3 I'w, 1H), 5.45 (1,

win)aneramMuno Jumunasof 1,2-
b]mupuaazuH-6-ui jmupuanH-3-
KapOoKcamuzg

J=7.3 T'n, 1H), 3.43 (br s, 6H), 2.81 (s, 3H), 2.58 - 2.52
(m, 7H), 1.53 (d, J=7.1 T'w, 3H).
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333

N-[(1R)-1-[2-pTOp-5-
(Tpudropmern)pernn|sTun]-2-
MeTHi-5-{2-[ 2-(mupponuaus-1-
wi)aneramuno Jumunasof 1,2-
b]mupunazuH-6-ui j nTupuanH-3-
KapOoKcaMm

E/I':\/©/CF3

570.1

1H SIMP (500 MI'u, DMSO-d6) & 10.43 (s, 1H), 9.23 (br
d, J=7.7Tn, 1H), 9.19 (d, J=1.9 T, 1H), 8.39 - 8.35 (m,
2H), 8.14 (d, J=9.4 T'u, 1H), 7.95 - 7.87 (m, 2H), 7.74 (br
d, J=3.3 T'y, 1H), 7.48 (t, J=9.1 'y, 1H), 5.42 (br d, J=7.2
T'w, 1H), 3.39 (brs, 2H), 2.65 (br s, 4H), 2.51 (s, 3H),
1.75 (br s, 4H), 1.51 (d, J=7.2 T'w, 3H).

334

5-{2-[2-(4,4-mudTopnunepunuH-
I-um)aueramuno | umunaszol 1,2-
b]mupunazun-6-un}-N-[(1R)-1-
[2-¢rop-5-
(Tpudropmeroxcu)penun |3Tun|-
2-MeTHJITUPUANH-3-KapOOKCaMus

F

636.1

1H SIMP (500 MI'u, DMSO-d6) & 10.67 (s, 1H), 9.19 (br
s, 2H), 8.37 (br d, J=13.2 'y, 2H), 8.26 - 8.03 (m, 1H),
7.98 - 7.77 (m, 1H), 7.49 (br s, 1H), 7.42 - 7.33 (m, 2H),
5.38 (brt, J=7.3 I'y, 1H), 2.69 (br s, 4H), 2.52 (s, 3H),
2.13 - 1.91 (m, 4H), 1.49 (br d, J=6.9 I'n, 3H).

335

5-{2-[2-(3,3-mudropazernaun-1-
win)aneramMuno jJumunasof 1,2-
b]mupunaszus-6-un }-N-[(1R)-1-
[2-¢Top-5-
(Tpudropmeroxcu)enun |3 THi]-
2-MeTHWITUPUANH-3-KapOOKCaMH

OCF,

608.4

1H SIMP (500 MI'y, DMSO-d6) & 10.82 (s, 1H), 9.18 (s,

2H), 8.35 (s, 2H), 8.14 (d, J=9.4 T'n, 1H), 7.90 (d, J=9.4

Ty, 1H), 7.48 (brs, 1H), 7.43 - 7.31 (m, 2H), 5.38 (br t,

J=7.2 Ty, 1H), 3.79 (brt, J=12.4 T'n, 4H), 3.52 (s, 2H),
2.52 (brs, 3H), 1.48 (br d, J=7.2 Ty, 3H).

336

N-[(1R)-1-[2-pTOp-5-
(Tpudropmeroxcu)enun | Tii]-
2-metun-5-{2-[2-(4-
MeTUINUNepasuH- 1 -
win)aueramMuno Jumunasof 1,2-
b]mupuna3zuH-6-1i1 } TUpUIHH-3-
KapOOKCaAMMUT

F

615.4

1H SMP (500 MI'n, DMSO-d6) § 10.59 - 10.27 (m, 1H),
9.20 (brd, J=7.7 ', 1H), 9.17 (br s, 1H), 8.35 (br d,
J=11.3 T, 2H), 8.12 (br d, J=9.1 'y, 1H), 7.90 (br d,
J=9.4 T, 1H), 7.47 (br s, 1H), 7.41 - 7.31 (m, 2H), 5.51 -
5.22 (m, 1H), 3.21 (s, 2H), 2.54 (br s, 4H), 2.43 - 2.28
(m, 4H), 2.16 (s, 3H), 1.48 (br d, J=7.2 T, 3H).
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N-[(1R)-1-[2-pTOp-5-
(Tpudropmeroxcu)peHun |3Tr|-

1H SIMP (500 MI', DMSO-d6) & 10.58 (s, 1H), 9.35 -
9.01 (m, 2H), 8.37 (s, 1H), 8.34 (d, J=1.9 I'yy, 1H), 8.13

R :
337 | 2-mermn-5-{2-[2-(Mopdomun-4- N> YUOCF3 020 (d, J=9.4 'y, 1H), 7.90 (d, J=9.4 T'n, 1H), 7.48 (br d,
wi)aneramuno Jumunasof 1,2- (__) F ' J=3.3Twu, 1H), 7.41 - 7.32 (m, 2H), 5.37 (s, 1H), 3.68 -
b |mupuna3zuH-6-wn fmupuanH-3- 0 3.57 (m, 4H), 3.24 (s, 2H), 2.54 (s, 3H), 2.51 (br s, 4H),
KapOOKcaMuz 1.48 (d, J=7.2 'y, 3H).
S-{2-[2- - 1H SAMP (500 MI'u, DMSO-d6) § 9.24 - 9.15 (m, 2H),
338 g&iﬁfaliﬁ?ﬁiiﬁ%ﬂﬁ? ,fS : OCF, 8.39 - 8.33 (m, 2H), 8.13 (d, J=9.5 I'y, 1H), 7.91 (d, J=9.5
o} N-[(1R)-1-[2-4rrop-5- . ijij 560.1 | Tu, 1H), 7.51-7.45 (m, 1H), 7.41 - 7.33 (m, 2H), 5.38
(rpudropaeToReH)permalymal- \ (quin, J=7.0 T, 1H), 3.23 (s, 1H), 2.99 (s, 1H), 2.56 -
T3 -KapGoRCaMIIA 2.52 (m, 3H), 2.33 (s, 6H), 1.49 (br d, J=7.0 I'w, 4H).
N-((R)-1-(2-dTop-5- TH SIMP (400 MI'u, DMSO-ds) & 10.30 (s, 1H), 9.23 -
(TpudTOopMeTOKCH)(HEHIIT)ITHI)- : ocF 9.18 (m, 2H), 8.40 (s, 1H), 8.37 (s, 1H), 8.17 (d, J=9.5
339 5-(2-((S)-2- L H/U : sq75 | T 1H), 7.93 (d, J=9.5 Iy, 1H), 7.50 (br d, /=43 'y,
TUIPOKCUIIPOTIAHAMMIO)UMHIA30 | HO F ' 1H), 7.43 - 7.35 (m, 2H), 5.68 (br d, J/=5.2 ', 1H), 5.38
-[1,2-b]nupunazun-6-mn)-2- (quin, J=7.1 T'y, 1H), 4.33 - 4.25 (m, 1H), 2.53 (s, 3H),
METUITHUKOTHHAMMU]T 1.49 (d, /=7.1 T'y, 3H), 1.33 (d, J=6.7 I';, 3H).
1H AMP (500 MI'u, DMSO-d6) 6 9.24 (br d, J=7.3 I'y,
(rpi @Ijo[;:dgoic[j)ggsgns]wm]_ 1H), 9.20 - 9.14 (m, 1H), 8.38 (s, 1H), 8.36 - 8.31 (m,
340 2-MeTHI-5-{2-[2- & : OCF, 1H), 8.12 (br d, J=9.2 I', 1H), 7.89 (br d, J=9.5 T'u, 1H),
A — HN> I{[;@/ 5463 | 7.47 (brs, 1H), 7.43 - 7.30 (m, 2H), 5.36 (br t, J=7.0 I'Ly,
iMrnaso[ 1.2-b]mipuasuH-6- \ 1H), 3.61 (brs, 1H), 3.39 (s, 2H), 2.34 (s, 3H), 1.89 (s,
’ 3H), 1.48 (br d, J=6.7 I', 3H), 1 exchangeable proton not
W } TUPpUIUH-3-KapOoKcamMu
observed.
aMHHoaumid‘ P[Ii‘o()zp;wﬂm[l ). . 1H SIMP (500 MI'u, DMSO-d6) § 9.17 (s, 1H), 9.14 -
341 | b]panass 6] N-[(1R112- “3 : OCF, 9.01 (m, 1H), 8.42 - 8.36 (m, 1H), 8.33 (s, 1H), 8.14 (d,
YJ@/ 5322 | J=9.4Tw, 1H), 7.90 (d, J=9.5 T, 1H), 7.49 (br s, 1H),

¢drTop-5-
(Tpudropmeroxcu)heHun |3Tr|-
2-MeTUJITUPUINH-3-KapOOKCaMuUL

7.43 -7.27 (m, 2H), 5.40 (quin, J=7.1 T, 1H), 3.76 (br s,
2H), 2.55 (s, 3H), 2.54 (br s, 2H), 1.51 (d, J=7.1 I'y, 3H).
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{[6-G{[(IR)-1-[2-Prop-5-

1H SIMP (500 MI', DMSO-d6) 5 11.18 (s, 1H), 9.29 -

342 (Tpudropmeroxcu)peHun |3Tr|- "3 : OCF3 9.11 (m, 2H), 8.35 (br d, J=3.1 I'y, 2H), 8.16 (d, J=9.5
KapOamMou }-6-MeTHIMTUPUANH-3 - 0 YD/ 5752 I'm, 1H), 7.92 (d, J=9.5 'y, 1H), 7.49 (br s, 1H), 7.45 -
wn)umuaaso| 1,2-b Jnupunaszus-2- o>/_ F 7.30 (m, 2H), 5.38 (brt, J=7.2 'y, 1H), 4.76 (s, 2H), 2.56
w1 |KapOaMOWII | METHITALIETAT -2.53 (m, 3H), 2.15 (s, 3H), 1.50 (d, J=7.0 'y, 3H).
N-[(3R)-3-(4-xs10peHun)-3- 1H SIMP (500 MI'w;, DMSO-d6) & 10.64 (br s, 1H), 9.13
HAPOKCUTIPOTH]-5-{ 2-[2-(4,4- f‘> OH (s, 1H), 8.63 - 8.52 (m, 1H), 8.38 (s, 1H), 8.26 (s, 1H),
343 audTopnunepuanH-1- N E%\ 508 3 8.10(d, J=9.1 T'u, 1H), 7.87 (d, J=9.4 T, 1H), 7.38 (s,
wi)aneramuno Jumunasof 1,2- Q cl ' 4H), 5.47 (d,J=4.7T'y, 1H), 4.67 (br d, J=5.0 'y, 1H),
b]MMpHAA3HH-6-1111}-2- F 3.33 (s, 4H), 2.68 (br s, 4H), 2.58 (s, 3H), 2.01 (ddd,
METHJITHPHUIUH-3-KapOOKcaMu J=18.8, 13.6,5.2 'y, 4H), 1.91 - 1.80 (m, 2H).
N-[(3R)-3-(4-x10pheHun)-3- 1H SIMP (500 MI';, DMSO-d6) & 10.82 (s, 1H), 9.14 (s,
rHAPOKCUTIPOTHA]-5-{2-[2-(3,3- & OH 1H), 8.56 (brt, J=5.2 ', 1H), 8.35 (s, 1H), 8.28 (s, 1H),
344 nudropaseTuanH-1- N> “—‘*z/\/k@\ 5702 8.12(d, J=9.4 T'u, 1H), 7.88 (d, J=9.4 T'u, 1H), 7.39 (s,
win)aneramMuno Jumunasof 1,2- /P cl ' 4H), 5.43 (d, J=4.1 'y, 1H), 4.88 - 4.50 (m, 1H), 3.78 (br
b]mupunazuH-6-mm}-2- P t, J=12.5 Ty, 4H), 3.52 (s, 2H), 2.59 (s, 3H), 1.87 (q,
METHJITUPUINH-3-KapOOKCaMuUL J=6.9 T, 2H).
N-[(3R)-3-(4-xn0penmn)-3- 1H AMP (500 MI'y, DMSO-d6) 6 10.74 - 10.16 (m, 1H),
TUAPOKCUIIPOTII |-2-MeTHI-5-{2- o OH 9.12(d, J=1.9Twu, 1H), 8.45 (brt, J=5.3 I'y, 1H), 8.36 (s,
345 [2-(Moponn-4- 0 E/\)\©\ ces0 | 1FD. 825 (s, 1H), 8.08 (&, J=9.5 T, 1H), 7.84 (d, 9.4
win)aneramMunao Jumunasof 1,2- (__) cl ‘ I'u, 1H), 7.42 - 7.34 (m, 4H), 5.35 (br s, 1H), 4.68 (br t,
b]mupunazuH-6-ui jmupuanH-3- o J=6.3T'n, 1H), 3.66 - 3.61 (m, 4H), 3.24 (s, 2H), 2.59 (s,
Kapbokcamun 3H), 2.55 (brd, J=4.7I';, 4H), 1.95 - 1.81 (m, 4H).
N-[(3S)-3-(4-xn0pdenmn)-3- 1H AMP (500 MI', DMSO-d6) 6 10.74 - 10.16 (m, 1H),
TUAPOKCUIIPOTII |-2-MeTHI-5-{ 2~ & oH 9.13 (s, 1H), 8.45 (brt, J=5.4Tu, 1H), 8.37 (s, 1H), 8.26
346 [2-(Mopdomun-4- 2 Y\/\@L seas | (5 1H),8.00(d, 1=9.4 T, 1H), 7.85 (d, J=10.0 ', 1H),
win)aueramMuo Jumugasof 1,2- (__) cl ' 7.44 - 732 (m, 4H), 5.34 (brs, 1H), 4.69 (brt, J=6.1 T,

b]mupunazuH-6-1i1 } TUpUIHH-3-
KapOOKCaAMMUT

1H), 3.67 - 3.62 (m, 4H), 2.59 (s, 3H), 2.56 (br d, J=4.4
Ty, 4H), 1.95 - 1.83 (m, 3H).
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347

N-[(3S)-3-(4-xnopdenrnn)-3-
rUIpOKCUITpOTH |-5-{2-[2-
(IMMeTUIAMHHO )alleTaMHIO |-
umunaso[ 1,2-b Jmupunaszux-6-
W1} -2-MeTHIITUPHUINHE-3 -
kapObokcaMu

S

—N

5222

1H SIMP (500 MI'u, DMSO-d6) § 9.16 (d, J=2.1 T'n, 1H),
8.58 (brt, J=5.2 T'u, 1H), 8.38 (s, 1H), 8.29 (d, J=1.8 'y,
1H), 8.13 (d, J=9.5 I'u, 1H), 7.89 (d, J=9.5 'y, 1H), 7.40
(s, SH), 4.69 (br t, J=6.4 T'n, 1H), 3.90 (s, 2H), 3.20 - 3.17
(m, 2H), 2.60 (s, 3H), 2.31 (s, 6H), 1.93 - 1.85 (m, 3H).
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Hpumep 348: 5-{2-aneramupoumunasol1,2-blmmpunazus-6-mn}-N-{1-[1-(4-¢propdenrn)-

st |-1H-nupaszon-4-nn }-2-mMeTunnupuans-3 -kapOokcamug

348A: K pactBopy 4-uutpo-1H-nupaszona (500 mr, 4,42 mmons) B DMF (10 mir) no
karsiM - gobasnsamu 1,0M NaHMDS/THF (4,86 wmi, 4,86 MMonbp) npu  KOMHATHOH
temnepatype. Ilocne nepememnBaHus NpU KOMHATHOW TeMmreparype B TedeHue 20 MHUH
oueHb MemyieHHO nodasysumu 1-(1-Opomatun)-4-propdbenson (1077 mr, 5,31 mmons). Cmech
nepeMeIlnBalId [PU KOMHATHOW Temmepatype B TeueHue 3 4. Jlobammsim EtOAc wu
OpraHMYecKye CJIOW MPOMBIBAJIN BOAOW. OpraHuYeckue BelecTBa COOMpA, CYIIWJIM Ha
cynb(haTOM HATpHsl U KOHLEHTPUPOBAJIHN B BakyyMe. OCTaTOK OYMINAIN XpomaTorpaduel Ha
cuinkarene (24 r, rekcans-50% EtOAc) ¢ nonyuenuem 1-(1-(4-¢propdennn)atun)-4-aurpo-
IH-niupazona (980 wmr, 4,17 mmouns, Bbxon 94%).

'H SIMP (499 MI'y, CDCl3) § 8.12 (s, 1H), 8.09 (s, 1H), 7.33 - 7.27 (m, 2H), 7.14 -
7.08 (m, 2H), 5.53 (q, J/=7.1 'y, 1H), 1.95 (d, J/=7.0 ', 3H).

348B: K 10% Pd-C (250 wmr, 0,235 mmonb) nobassiiu pactBop 1-(1-(4-¢propdenrn)-
st )-4-autpo-1H-nmupazona (980 wmr, 4,17 mmons) B MeOH (20 M) nmpu KOMHATHOM
TemnepaType B armocepe azora. CMech nmepeMeInnBajy Moj JaBjieHneM O0alioHa BOAOPOAa
IIpU KOMHATHOW TeMmmeparype B TedeHHWE 3 4. HeouulneHHyl0 peakLUuOHHYI0 CMeECh
¢unbTpoBanM uepes wenuT. DPUIBTpPAT KOHLUEHTPHPOBAIU JO CYXOrO COCTOSIHHS C
nonyuenuem 1-(1-(4-propdennn)stin)-1H-nmupazon-4-amuna (800 mr, 3,90 MMOJb, BBIXOL
94%).

MS ESIm/z 206.1 (M+H)

348: 1-(1-(4-pTopdpenun)stun)-1H-nmupazon-4-amun (24,5 wmr, 0,119 wmmonb)
CBSI3BIBAJIH c 5-(2-aueramunoumunaso[ 1,2-b |mupunasun-0-mi)-2-MeTHITHHKOTUHOBOU
kucioror (31,0 mr, 0,100 mmonb), kak ommcaHo B mpumepe 14, ¢ monydeHuem S-(2-
aneramuponmunaszo| 1,2-b lmupunasun-6-mn)-N-(1-(1-(4-propdernn)stun)-1H-nmupazon-4-
wi)-2-metuaukorrHamuaa (35,2 mr, 0,070 mmoutb, Beixon 70%).

MS ESIm/z 499.1 (M+H)

IH AMP (500 MI', DMSO-d6) 6 10.94 (s, 1H), 10.69 (s, 1H), 9.20 (s, 1H), 8.46 (s,
1H), 8.33 (s, 1H), 8.15 - 8.09 (m, 2H), 7.89 (br d, J=9.2 'y, 1H), 7.60 (s, 1H), 7.38 - 7.28 (m,
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2H), 7.18 (br t, J=8.7 'y, 2H), 5.65 (q, J=6.7 T'w, 1H), 2.63 (s, 3H), 2.11 (s, 3H), 1.80 (br d,
J=7.0 'y, 3H).
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Taoauna 18. CoennHenns, npeAcTaBIeHHbIE B Ta0IHLE 18, mosyyany ¢ MOMOIbI0 CocoO0B, ONMMCAHHBIX B MpUMepax 348.

Hab6.1.
Mp Ha3Banue R? MS SAMP
HOHBbI
_ 1H SIMP (500 MI'ty, DMSO-d6) & 11.21 (s, 1H), 10.94 (s,
349 N-{1 ﬁgﬂxggff‘*‘ﬂg“‘f&ﬂm y I 1H), 9.17 (d, J=2.1 T, 1H), 8.46 (d, J=1.8 T'w, 1H), 8.31 (s,
aueTaMHmHi‘q nasol 1.2, blmprAasHH- b 501.1 1H), 8.08 (d, J=9.5 ', 1H), 8.04 (s, 1H), 7.87 (d, J=9.5 I',
i1 DAL pIATI S-kApOKCaAIL g 1H), 7.49 (s, 1H), 7.44 (dd, J=8.4, 5.6 T'y, 2H), 7.30 - 7.13
(m, 2H), 5.24 (s, 2H), 2.62 (s, 3H), 2.11 (s, 3H).
1H SMP (500 MI'y, DMSO-d6) & 11.21 (s, 1H), 10.94 (s
5-{2-aueramunonmunasof 1,2- N=\ ; ’ ) ’
350 b]énpwmm_ 6onm)N- 1[_[ “ AN 1H), 9.17 (d, J=2.1 T, 1H), 8.46 (d, J=1.8 T'ry, 1H), 8.31 (s,
dropbennmernn-1Fonsiiason4- 485.0 | 1H), 8.08 (d,J=9.5 I'u, 1H), 8.04 (s, 1H), 7.87 (d, J=9.5 'y,
) e A-3 apGoRCANI g 1H), 7.49 (s, 1H), 7.44 (dd, J=8.4, 5.6 T'y, 2H), 7.30 - 7.13
(m, 2H), 5.24 (s, 2H), 2.62 (s, 3H), 2.11 (s, 3H).
_ 1H SIMP (500 MI'n;, DMSO-d6) 6 9.16 (s, 1H), 8.43 (s, 1H)
(1 _ _ A _s_ _ N=\ 5 s s s )
351 I:ﬂgf;ﬁ;‘g’; Ji:ﬁfiﬁ?ﬂiﬁ; a53 H{Hz_ N 4674 | 833 (s 1H), 8.11 (brd, J=9.5 ', 1H), 7.90 (br d, J=0.5 ',
6os1n) DT DI, KEpGOKCAMI ‘ 1H), 7.68 (s, 1H), 7.44 (s, 1H), 7.42 - 7.36 (m, 2H), 7.36 -

7.25 (m, SH), 5.21 (s, 2H), 2.61 (s, 3H), 2.11 (s, 3H).
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Hpumep 352: S5-{2-anerammnonmunaso|l,2-blnupunasun-6-mn}-N-{[2-prop-5-(1-meTnn-

1H-nupazon-4-wn)beHn |MeTu § -2-MeTHITHPUANH-3 -KapOOKCaMU

N\
T

352A: K cmecu (2-6pom-5-propdpennn)meranamuna (1,00 r, 4,90 mmons) B THF (17
mit) pobasisuin N-(Oensunokcukapbonmnokcu)cykuumanmuy (1,832 r, 7,35 mmons) u TEA
(1,708 wmn, 12,25 MMOJb) M TOJYYEHHYHO CMEChb IE€pPEMEIIMBaIN IPU KOMHATHOHN
TeMIlepaType B TeueHue Houu. PeakunoHHyro cMmech pacnpenensanu mexay 90 mun EtOAc u
20 mn Bombl. Cnoii EtOAc mpombIBaiid paccoyioMm, CYLIWIM Haa CyJb(paTOM HaTpus,
bunpTpoBanu u kKoHUeHTpupoBanu. Ocratok ounmmanu Ha 24 r kononke ISCO, smoupyst O-
70% EtOAc B rekcanax ¢ mojydeHueM Oensun (2-Opom-5-propOensun)kapbamata (1,33 T,
3,74 wmmonb, BbIXOA 76%) B BuAe OECHBETHOrO Macjia, KOTOpPO€ IIPEBpPaIIajoch B
KpHUCTAJUTNYECKOe Oeyioe TBepoe BELIeCTBO MPU OTKAYMBAHUM. Marepuas UCTONB30BaIH B
najpHeieM 6e3 JOTOTHUTENbHON OUNCTKH.

352B: Cwmecp 5-Opom-2-¢propbenzonurpuna (370 mr, 1,850 mmons), 1-mermn-4-
(4,4,5,5-terpamerni-1,3,2-nuokcaboponan-2-uin)-1H-nupazona (577 wr, 2,77 mmonb) u
annykra PdCly(dppf)-CH2Clz (76 mr, 0,092 mmonb) B 1,4-nuokcane (7,5 mit) perasupoBaiiu
nyteM OapOOTHpOBaHUS a30Ta 4Yepe3 CMeChb B TedeHHe 5 MHH. K peaklHOHHOW cMmech
nobasysiin 2M BoxHbid Tpukanus (ocdar (2,77 mu, 5,55 mmonb). Cocyn repMeTHYHO
3aKkpeiBasu U pactBop nepememnBany npu 100°C B Teuenune 20 muH. HeounieHHyo cmech
¢unbTpoBaM uepes meauT u  QUIBTpaT KOHHEHTpupoBain. OCTaTOK OYMIIATU C
ucnosp3zoBanueM 12 r xononku ISCO, smoupys 0-70% EtOAc B rekcanax ¢ nosnyueHuem 2-
¢drTop-5-(1-merun-1H-nupazon-4-un)oensonurpuna (342 mr, 1,615 mmons, Beixon 87%).

MS ESIm/z 202.0 (M+H)

352C: Cwmecp 2-dprop-5-(1-merun-1H-nupazon-4-un)densonurpmna (342 wmr, 1,700
MMOJIb) U HuKens Penes (72,8 mr, 0,850 mmounb) B EtOH (5 mut) nerasmposanu B Bakyyme U
3aTeM MepeMeIInBaIN O] AaBJIEHHEeM OajljIoHa BOAOPOAAa B TeUeHHE HOYH. HeounimeHHyro
PEaKIMOHHYIO CMeCh (DMJIBTPOBAM Yepe3 LEeJUT B Koyly, comepxkamyro 2,5 mi [10 MM] 4N
HCI B nnokcane. DTOT pacTBOp nepeMernnBaiy B TeueHnue 10 MUH, 3aTeéM KOHLEHTPHUPOBAIIH
¢ monyueHueM (2-¢rop-5-(1-merun-1H-nupazon-4-un)penmn)meranamuna, HCl (425 wr,
1,583 mmonb, Beixon 93%) B Bume Oenoro TBepaoro BemecTsa. [IpOMyKT HCTOIB30BAIHA B

I[aJ'IbHefILHeM oe3 I[OHOJ'IHI/ITGJ'II:;HOI\/'1 OYHNCTKU.
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MS ESIm/z 206.1 (M+H)

352: 5-(2-aneramunonmunaso| 1,2-b JmupunazuH-0-mi)-2-MEeTHITHHKOTUHOBYIO
kuciaoty (15 mr, 0,048 mmonp) cBsi3biBanu ¢ (2-¢prop-5-(1-mernn-1H-nupazon-4-wn)dernn)-
meraHamMuHOM (9,89 wmr, 0,048 mMmonb), kak omucaHo B mpumepe 14, ¢ momyueHuem S-(2-
aneramuponmunaszo| 1,2-bmupunazus-6-mn)-N-(2-¢prop-5-(1-merun-1H-nmpazon-4-wmn)-
oensmn)-2-mermwtaukoTuHamuaa (12,6 mr, 0,024 mmoub, Beixon 50%).

MS ESIm/z 499.2 (M+H)

IH AMP (500 MI'u, DMSO-d6) & 10.92 (s, 1H), 9.16 (s, 1H), 9.10 (br t, J=5.3 I'y,
1H), 8.37 (s, 1H), 8.33 (s, 1H), 8.11 (d, J=8.8 I';, 1H), 8.07 (s, 1H), 7.87 (d, J=9.2 I', 1H),
7.79 (s, 1H), 7.62 (br d, J=5.8 T'y, 1H), 7.51 (br s, 1H), 7.21 (br t, J=9.2 ', 1H), 4.56 (br d,
J=5.2Tn, 2H), 2.60 (s, 3H), 2.55 - 2.52 (m, 3H), 2.11 (s, 3H).

Hpumepnr 354 u 355: N-[6-(5-{3-[(4-propdernn)(ruapoKcCH)MeThI |munepuanH-1-
kapOOHMN }-O-MeTunupuauH-3-wi)umuaasol 1,2-b Jnupunasun-2-wnlaneramun u N-[6-(5-{3-
[(4-propdernm)(runpokcu)MeTu |nunepuanH- 1 -kapOoHwUI § -6-MeTHIITUPUINH-3 - 1T )-

umnnasol 1,2-b J[nupunazus-2-wiauneramus

OH

354A u 355A: B kpymiopoHHyr0 K00y Ha SO MJI, BBICYLIEHHYIO B IE€YH, BHOCHUJIU
mpem-0yTun 3-popmunnunepunn- 1 -kapdokcunar (457 wr, 2,143 mmons) B8 THF (4 mn) ¢
nojiyueHneM OeciBeTHoro pacteopa. (4-®@ropdenmm)maraus Opomun (2,250 mn, 2,250
MMOJIb) HO0ABISUIM MO KaIUISIM MPU KOMHATHOW Temrepatype. CMech nepeMenInBaiyu npu
KOMHaTHOU Temriepatype B TeueHne 30 muH. AHanu3 LCMS mnokaszan naBa muka BEpOSTHBIX
nuacTepeoMepHbIX poaykToB (M + Na = 332,2). PeakilHOHHYIO CMeCh TaCHIIA HACBIIIEHHBIM
pactBopom NH4Cl u pazbasnsiium EtOAc. Crou pasnensuin. OpraHU4ecKuid CJIOW CYIIVIIN U
KOHLIEHTPUPOBAIH JIO MOJIyYEHHs] HEOUHIIEHHOTO MpoaykTa TpeT-0ytun 3-((4-propdennn)-
(ruppokcu)MeTHn)nunepuanH- 1 -kapookcunara (766 mr, uncrora 86%) B Buae OeCLBETHOTO
I'yCTOTO MacJa.

MS ESIm/z 332.2 (M+Na)
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354B u 355B: B kpyrnonoHHyr0 Koj0y oobemoM S0 mu BHOCHIN mpem-0yTun 3-((4-
dbropdenun)(ruapoKCH )MeTHIT ) TUnepuauH- 1 -kapbokcunar (254 mr, 0,706 mmoinb) B CH2Cl;
(2 M) ¢ monyueHuem OecrBetHoro pacteopa. JlobGasmsmm TFA (1 mu, 12,98 mwmonb).
IlonydyeHHbIli pacTBOp KEATO-KOPUYHEBOIO I1[BETA IEPEMEIIMBAId NPU KOMHATHOH
teMriepatrype B TeueHue 30 muH. Ananu3 LCMS nokaszasn, BO3MOXHO, /1Ba AHMacTepeoMepa ¢
xemaembiMu nipoayktamu (M + H = 210,0). Jleryune BemecTBa OTTOHSUIM C IOJyYEHHEM
2,2,2-tpudropauerara (4-propdpenmn)(munepuauH-3-UI)METaHONA B BHAE PBLKEBATO-
KOPUYHEBOT'O MacJja, KOTOPOE UCIOIb30BAIHN HA CIEAYIOIUX CTAAUAX CBSA3bIBAHMSL.

MS ESIm/z 210.0 (M+H)

354 U 35S: Cmech 5-(2-aueramunonmunasof 1,2-b jnupunaszus-6-mm)-2-
MeTWIHUKOTHHOBON kucyioThl (31,1 mr, 0,1 mmonr) u BOP (66,3 mr, 0,150 mmons), 2,2,2-
tpudTopauerata (4-propdenmn)(nunepunun-3-mwi)meranona (35,6 mr, 0,110 mmonb) u
ocHoBanusi Xyuura (0,087 mu, 0,500 mmonb) B DMF (0,5 mi) mnepememuBaiu mpu
KOMHATHOW Temneparype B TeueHue 4 4. Anamu3 LC-MS mnokasan fgBa Nuka >XelaemMoro
npoagykta (M + H = 503,5). Cmecp pazbasmsimu MeOH, ¢unbTpoBamum u ouHIIagH
npenapatuBHoii LC/MS ¢ ucnosnbp3oBaHuEM CIEAYIOINMX yciaoBHii: kojioHka: XBridge C18,
200 MM x 19 MM, wacTuubl 5 MKM; monBwkHas ¢asa A: 5:95 aneronutpunBoga ¢ 0,1%
TpU(PTOPYKCYCHON KHUCIOThI, mnonBwxkHas (aza B: 95:5 aueronutpunBoma ¢ 0,1%
TpU(TOPYKCYCHON KUCIOTHI, rpanueHT: O-MuHyTHOE ynepkuBanue npu 11% B, 11-51% B B
tedeHne 20 MUHYT, 3aTeM 4-MuHyTHOe yaepxkusanue nmpu 100% B; ckopocts moroka: 20
MJI/MUH, Temrepatypa kojoHku: 25°C. COop ¢pakumii MHUIUUPOBAIU codeTaHneM Y@ u
MC curnana. ®@pakuuu, conepsKalye XeJaeMblid MPOAYKT, OOBEAMHSIN U CYIIWIH NyTeM
LEHTPOOEKHOTO BhIMapHBaHUs. J{nacrepeomepnl ObLIH MPEIBAPUTENBHO 33aHBbI.

IMonyyanu nBa npumactepeomepa: N-(6-(5-(3-((4-bropdenun)(ruapokcu)MeTun)-
NUIepPUINH- 1 -kapOoHW)-6-MeTHUpuanH-3 -un)umunasol 1,2-b Jnupunasus-2-mn)aneramusg
(10,5 wmr, 0,020 mmonb, BbeIXOH 20%) M N-(6-(5-(3-((4-dpropdenwn)(runpokcH)MeTH)-
NUIEePUINH- | -KapOOHWI)-6-MeTHIIUPUINH)-3 -11)uMuaa3o| 1,2-b | mupunasus-2-umn)-
anieramun (22,7 mr, 0,045 mmons, Berxon 45%). luacrepeonsomep 1:

MS ESIm/z 503.1 (M+H)

IH AMP (500 MI'u, DMSO-d6) & 11.03 - 10.87 (m, 1H), 9.24 - 8.97 (m, 1H), 8.45 -
8.31 (m, 1H), 8.29 - 8.00 (m, 2H), 7.93 - 7.72 (m, 1H), 7.40 (br s, 1H), 7.22 - 7.07 (m, 1H),
6.88 —6.59 (m, 1H), 4.70 - 3.99 (m, 2H), 3.47 - 3.19 (m, 1H), 3.03 - 2.58 (m, 3H), 2.45 - 2.27
(m, 3H), 2.16 - 2.07 (m, 3H), 1.86 - 1.16 (m, 4H).

Huacrepeomep 2:
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MS ESIm/z 503.1 (M+H)

1H AMP (500 MI', DMSO-d6) 6 10.93 (br s, 1H), 9.13 (br d, J=18.3 'y, 1H), 8.43 -
8.28 (m, 1H), 8.25 - 8.01 (m, 2H), 7.86 (br d, J=9.2 'y, 1H), 7.38 (br d, J=5.5T'y, 1H), 7.28 -
6.72 (m, 3H), 494 - 4.11 (m, 2H), 3.48 - 2.58 (m, 4H), 2.44 (m, 3H), 2.15 - 2.09 (m, 3H),
1.85-1.09 (m, 4H).

ITpumepsl 356: 5-{2-aneramunonmunaszol 1,2-b Jrmpunazun-6-wn }-N-[3-(4-

dTopdenrn)-2-ruapoKCH-2-MeTHIITPOIII |-2-MEeTHITUPUINH-3 -KapOOKCaMH T

356A: B xpyrmomoHHyro koiOy oOvemom 50 min BHOcHIM mpem-Oytun (2-
okcompormn)kapbamar (0,173 r, 1 mmons) B THF (1,5 mu) ¢ monydeHuem OecLBETHOTO
pactBopa. ITo karsm nobasisuiu (4-¢propbensmn)xnopun Maruus (4,00 ma, 1000 Mmodb).
ITonyueHHyO MPO3pavHyI0 CMECh NEPEeMEIINBAIN NPU KOMHATHOM TeMIlepaType B TeueHUe
120 muH. Peakunro racunu HaceimeHHbIM pacTBopoM NHiCl u cmeck paszbasmnsaiu EtOAc.
Cnou pazgensmu. OpraHudeckuil CJoil mpombiBaiu paccojoM, cymrmid Hag NaxSOs u
KOHLIEeHTpUpoBaH. OCTATOK HEMOCPEICTBEHHO MCIIOIB30BANIN HA CIEAYIOLIESH CTaqUU CHSATHUS
3aLUTHI.

356B: B kpyriononnyi konOy obbemom 50 mn BHOcUM mpem-Oytun (3-(4-
dropdennn)-2-ruapokcu-2-metmnnponmn)kapdamar (0,283 r, 1 mmons) B CH2Cly (2 mi) ¢
nojyuenueM OecuserHor cycnensuu. JJobasmsmn TFA (1 mu, 12,98 mmons). [TonyueHHbIH
PacTBOP KENTO-KOPUYHEBOTO LIBETA NIEPEMEIINBAIIN [TPH KOMHATHOH TeMIiepaType B TEUEHHE
30 muH. Jleryune BellecTBa OTIOHSUIM C TOJYYEHHEM JKEJIAEMOrOo MNPOAYKTa B BHJIE
PBDKEBATO-KOPUYHEBOT'O MACia, KOTOPOE UCIIOB30BAIN 0€3 JOMOIHUTEIBHON OYUCTKH.

MS ESIm/z 166.0 (M+H)

356. Cwmecwy 5-(2-aueramumonmunasof 1,2-b Jnupunazun-0-mi)-2-MeTHITHUKOTHHOBOU
kucyotel (31,1 mr, 0,1 mmones) u BOP (66,3 wmr, 0,150 mmons), 2,2,2-tpudropanerara 1-
aMuHO-3-(4-¢pTopdenmn)-2-metrnnponan-2-oma (32,7 wmr, 0,110 MMonb) M OCHOBaHUS
Xynura (0,087 wmu, 0,500 mmonp) B DMF (0,5 i) mepememmBamy TpU KOMHATHOH
temrieparype B TeueHue 4 u (10:00 ytpa). Cmech pazbaBmsuiu MeOH, ¢unsrpoBanu u
ounmanu mnpenaparusHoii LC/MS ¢ UCHONBb30BaHUEM CIEAVIOIIUX YCIOBUH: KOJOHKA!

XBridge C18, 200 mm x 19 wmMm, vactumel S5 MkMm;, mnoaBwkHas ¢asa A: 595
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aneronutpwi:Boga ¢ 0,1% TpudTopykcycHOM KHCIOTHI, moaBrkHas ¢asza B: 95:5
aneronutpmwi:Boga ¢ 0,1% TpudTOpyKCyCHON  KHCIOTBHI, rpaguedT. O-MUHYTHOE
yaepxusanue npu 11% B, 11-51% B B Teuenue 20 MuH, 3aTeM 4-MUHYTHOE YJ€p>KUBaHUE
npu 100% B; ckopocts mortoka: 20 mu/muH, Temneparypa konoHku: 25°C. Coop ¢pakumit
uHuLuupoBain coueraHueM Y® u MC curHana. @paxkuuu, COAEpKaLIUE >KEIAeMbIH
NPOAYKT, OOBEAMHSUIN U CYLIMJIM MyTeM LEeHTPoOekHOro BeimapuBaHus. [lomydamm 5-{2-
aneramuonmunaszo| 1,2-bmupunazus-6-mn -N-[3-(4-proppennn)-2-ruapokcu-2-
METHJIIPOTNII | -2-MeTUIIHPUIUH-3-kapOookcamun (9,4 mr, 0,020 mmodb, Beixox 20%).

MS ESIm/z 477.2 (M+H)

H AMP (500 MI'u, DMSO-d6) & 10.94 (s, 1H), 9.15 (s, 1H), 8.50 (s, 1H), 8.40 & 8.28
(m, 2H), 8.11(d,J=93Twu, 1H), 787 (d,J=9.5Tu, 1H), 730 (d, J =7.9T'y, 2H), 7.09 (t,J
=881, 2H), 2.73 (t, J = 11.4 I'y, 2H), 2.61 (s, 3H), 2.12 (s, 3H), 1.04 (s, 3H).

Hpumepsr  357:  N-[6-(5-{3-[(4-bTopdenmn)mernn]-3-rugpokcununepuans- 1 -

KapOOHMI } -O-MeTHIUPUANH-3-1n)uMuaas3ol 1,2-b lnupunasus-2-mnjaneramug

N\\ O
HN \_N. 2 OH
RO
~
N F

357A. B kpyrnononnyrw kojdOy o0bemMoM 50 MJI, BBICYLIEHHYIO B TMe4H, AOOABISIIH
mpem-0yTun 3-okconunepunus-1-kapobokcunar (227 mr, 1,139 mmons) B8 THF (2 mi) ¢
nosiyueHueM OecuBeTHOro pactBopa. (4-dropOensun)marnust xyopun (4,78 wmu, 1,196
MMOJIb) AO0ABISUIM MO KAIUISIM MPU KOMHATHOW Temmepatype. CMech mepeMenInBaiu npu
KOMHATHOH TeMIieparype B TeueHue 3 4. Peakiuro racuin HachlmeHHbIM pactBopoM NH;Cl
u paszbasisuin EtOAc. Cnou pasnemnsuin. OpraHudeckuii 1ol CyIIMINn U KOHLEHTPUPOBAIHU C
nojiyueHueM Ttper-Oytun 3-(4-propOensmn)-3-ruapokcununepuant- 1 -kapookcunara (317
M, BbIX0A 90% HEOUYNIIEHHBII MPOAYKT) B BUIE OECIIBETHOTO I'yCTOrO Macia.

357B: B kpyrmiomoHHyro koilOy oO0wsemom 50 M BHOcWiIM Tper-Oytmi 3-(4-
¢dTopbensun)-3-ruapokcununepuaus-1-kapdokcmnar (317 mr, 1,025 mmons) B CH2Clz (2
M) ¢ monydeHueM OecuetHoro pactBopa. Jobasmsimm TFA (1 wmu, 12,98 wmmonb).
IlonydyeHHbIli pacTBOp KEATO-KOPUYHEBOIO ILBETAa IMEPEMEIIMBAId NpPU KOMHATHOH
TeMmnepatype B TedeHue 60 muH. JleTyune BelecTBa OTIOHSUIA C MOJYYEHHUEM KEIaeMOro
nponykTa (HEOYMIIEHHbIH MpOAyKT, 375 Mr) B BHAE TEMHOIO Maclia, KOTOpOe
HENOCPEACTBEHHO HCIOIb30BAIN B MTOCIEAYIOLIEN peakLuH.

MS ESI m/z 210.0 (M+H)
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357: Cmech 5-(2-anerammmonmupasoll,2-blnupuna3un-6-mi)-2-MeTHITHUKOTHHOBON
kucyotsl (31,1 mr, 0,1 mmons) u BOP (66,3 mr, 0,150 mmons), 2,2,2-tpudropauerara 3-(4-
¢dropOensun)-nmunepuaun-3-ona (35,6 mr, 0,110 mmons) u ocHoBanust XyHura (0,087 wmu,
0,500 mmonb) 8 DMF (0,5 M) mepemernnBaii Mpu KOMHATHOW TeMIlepaType B T€UeHUe 4 4
(10:00 ytpa). Ananmuz LC-MS nokasan nsa nuka skenaemoro npoxykra (M + H = 503,1).
Cvmecy pazbaBmsmmm MeOH wu  ¢unprpoBamn. HeounmmeHHbIE NPOAYKT  OYMIIAIN
npenaparuBHoii LC/MS ¢ ucnonb3oBaHueM CleAyromux yciouil: kojonka: XBridge C18,
200 MM x 19 MM, yactuubsl 5 MkM; nonBrkHas (aza A: 5:95 aueronurpunsoma ¢ 10 MM
aleTaToM aMMOHUs;, monBrkHas (asza B: 95:5 aueromurpminBoga ¢ 10 MM ameraTtom
aMMOHUs;, rpagueHT: O-muHyTHOe yaepxkusanue npu 40% B, 40-80% B B Tteuenue 20 muH,
3areM 4-MuHyTHOe yaepskuBanue npu 100% B; ckopocts moroka: 20 mi/MuH, Temmneparypa
xosonku: 25°C. COop ¢pakumii mannmuposamu Y @-curnanamu. @pakuuy, copepskaigue
JKEJTaeMbIi TPOAYKT, OOBEOUHSUIM M CYLIWIM MyTeM LEeHTPOOEKHOro BbIAPUBAHMS.
ITonyuanu N-(6-(5-(3-(4-propbensmn)-3-rugpokcununepuaut- 1 -kapOoHmI)-6-
METHJIHPUANH-3-1n)uMuaasof 1,2-b|nupunasun-2-un)aneramun (14,0 mr, 0,026 mmounb,
BbIXOH 26%).

MS ESIm/z 503.1 (M+H)

IH AMP (500 MI'u, DMSO-d6) 6 11.05 - 10.82 (m, 1H), 9.28 - 8.93 (m, 1H), 8.41 -
8.28 (m, 1H), 8.27 - 8.03 (m, 2H), 7.93 - 7.63 (m, 1H), 7.33 (br t, J=6.4 ', 1H), 7.20 - 7.03
(m, 2H), 7.00 - 6.61 (m, 1H), 4.87 - 4.32 (m, 1H), 3.24 - 2.40 (m, 6H), 2.12 (br s, 3H), 1.75 -
1.32 (m, 4H), 2.15 (s, 3H).

Mpumepsr  358:  5-(2-aueramupoumunasol 1,2-b]mupunazun-6-un)-3-grop-N-(2-

¢dTop-5-(1-merun-1H-nupazon-4-um)oeH3mn)-2-MeTHIOCH3aMH

N\ \ O /N\
HN—Q N—
N\ - NS
o N N/D/[/
H
F
F

358A: K pacrBopy 6-xnopummnasol 1,2-b|nupunasun-2-amuna (2,5 r, 14,83 mmosnb) B
DCM (50 mn) mocnenoBatebHO n00aBsuy TpuaTHiIaMuH (2,274 mi, 16,31 mmons), DMAP
(0,181 1, 1,483 mmonb) u ykcycHbiil anruapun (1,539 mu, 16,31 MMoJb) mpu KOMHATHOH
TemnepaTtype. PeakIiMOHHYIO0 CMech NMepeMeIlnBai B TeueHHe HOuu. JloOaBNsIM TeKCaHbI
(15 mn) u cycniensuro puipTpoBanu. B pesynbrare cymku ocanka Ha GuibTpe mosydand N-
(6-xmopamuaaso[ 1,2-b|nupunazun-2-un)aueramun (2,95 r, 13,31 mmois, Beixon 90%) B Buae

CBETJIO-KCJITOTO TBEPAOTIO BEILICCTBA.
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MS ESIm/z 211.1 (M+H)
358B: Cmech N-(6-xmopumunasol1,2-blmupunasun-2-un)aneramuna (225 mr, 1,068

mmonb), 4,4,4'4'5,5,5'

2 2 i | 2

5'-oxramermn-2,2'-6u(1,3,2-nuokcadboponana) (407 mr, 1,602 MMoJIb),
annykra PdCly(dppf)-CH2Clz (87 mr, 0,107 mmonb) u anerara kanus (315 mr, 3,20 MMonb) B
1,4-mnokcane (5 ™) mnepememuBanmu mnpu 100°C B Teuenume 1 u. Ilomywamm (2-
aneramunonmunaszo| 1,2-bmupunaszus-6-un)ooponosyro  kucnory (240 wmr, 0,982 mmounb,
BBIX0J 92%), KOTOPYIO UCIIOIB30BAJIN HA CIEAYIOLIEH CTa U O€3 JOMOTHUTENIbHON OUUCTKH.

MS ESIm/z 221.1 (M+H)

358C: K (2-aueramunonmunaso[ 1,2-bmupunaszun-6-nia)oopoHoBoii kuciore (240 wmr,
0,982 mmounb) nobasisnu MeTun 5-0pom-3-rop-2-merundensoar (240 mr, 0,971 mmonb) u
1,1'-Ouc(nu-Tper-oytundochuno)peppouen nammanuii guxiaopus (31,7 mr, 0,049 mmons), u
3aTeM Jaera3upoBaiu myreM 0apOoTrpoBaHus a3oTa B Tedenue S5 muH. Jlobasmsu 2M K3PO4
(1,467 mn, 2,91 mmonp) u cMmech nepememinBanu B Tedenue 5 muH npu 100°C. IMocne
OXJIWKIAEHUS] B TeYeHHE |5 MHMH pEeakUMOHHYK CMech (UIBTPOBAIM 4Yepe3 LEeNUT |
KOHLEeHTpHupoBaiu. CrIpOil MPOAYKT OUYMINAIH XpoMaTorpadueil Ha CHIMKarene, oupyst O-
100% EtOAc B rekcanax u 3arem 0-10% MeOH B DCM c noayuenuem merun S5-(2-
aneramunonmunaso| 1,2-b mupunasun-6-mn)-3-¢prop-2-merundensoara (313 wmr, 0,869
MMOJIb, BbIX0H 89%).

MS ESIm/z 343.1 (M+H)

358D: K cmecu merun 5-(2-aueramumonmmunasof 1,2-b |nupunaszun-6-um)-3-prop-2-
metunoensoara (313 mr, 0,914 mmoinb) B Terparunpodypane (8 mi) moOaBIsSIN PAacTBOP
MoHoruapara rugpokcuaa jutus (46,0 mr, 1,097 mmons) B 1,5 Mi1 BOIBIL, U MOJNYyYEHHYIO
CMeCh NEepPEeMELINBAIN B TeUYeHHE 5 4 NpU KOMHATHOH Temmeparype. PeaklMOHHyIO cMech
KOHLIIGHTPUPOBAIM 1O TOJYYEeHHUS TBEPAOrO BelecTBa C  MOJydeHueM  S5-(2-
arieramuponmunaszo| 1,2-b mupunasus-6-mn)-3-¢pTop-2-MeTHIOSH30WHOM KUCIIOTHI, JINTHEBOH
comu (310 mr, 0,832 mmonb, Bbixoa 91%) B BuAe TBEPAOrO BeIIeCTBA OEKEBOTO IIBETA.
ITpoaykT UCTIONB30BAH B AalIbHEHIIIEM O€3 TOTIOHUTEIbHOW OYHCTKH.

MS ESIm/z 329.2 (M+H)

358E: Cwmech 2-¢rop-5-(1-metun-1H-nupazon-4-mn)denzonunrpuna (342 wmr, 1,700
MMOJIb) U HuKens Penes (72,8 mr, 0,850 mmoinb) B EtOH (5 mun) nerasmposanu B Bakyyme U
3aTeM MepeMeInBaIN O] AaBJIeHHEeM OajljloHa BOAOPOAA B TeUeHHE HOYH. HeouuimeHHyro
PEaKIMOHHYIO CMeCh (DMJIBTPOBAM Yepe3 LEeJUT B Koyly, coaepxkamyro 2,5 mi [10 MM] 4N
HCI B 1,4-guokcane. Ilocne nepemeruBanus B TedeHue 10 MHH CMeCh KOHIICHTPUPOBAJH C

nonyuenueM (2-¢prTop-5-(1-merun-1H-mupazon-4-un)pennn)meranamuna, HCl (425  wr,
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1,583 mmoub, Beixon 93%) B BUAe O€JIOro TBEPAOrO BEIIECTBAa, KOTOPOE HCIOJIB30BAU B
nanpHemeM 0e3 JTONMOTHUTENBHON OUHNCTKH.

MS ESIm/z 206.1 (M+H)

358: Cwmech 5-(2-aueramunonmunasol 1,2-bnupunasun-6-mnn)-3-prop-2-
MeTnnOeH30iHol kucnotsl (15 mr, 0,046 mmons) u BOP (30,3 mr, 0,069 mmons), (2-prop-5-
(1-metun-1H-nupazon-4-un)penmn)meranamuia (9,38 wr, 0,046 MMonb) M OCHOBaHUS
Xynura (0,040 mn, 0,228 mmonb) B DMF (1,0 M) nmepememmmBainy Hpu KOMHATHOH
TemnepaTtype B TeueHue 2 4. CMmech pa3OaBisuiu 10 2 MJI METaHOJIOM, 3aTeM (PHIIBTPOBAJIH.
Cripoii mpoaykT ounmanu npenapatusHoit LC/MS ¢ ucrnonb30BaHUEM CIEIYIOMUX YCIOBUHI!
kononka: XBridge C18, 200 mm x 19 mMm, uwactunsl 5 MM, nonBukHas ¢asa A: 5:95
aneronutpwi:Boga ¢ 0,1% TpudropykcycHOM KuUCHOTBHI, moxaBrkHas ¢asza B: 95:5
aneronutpwBoga ¢ 0,1%  TpudTOPyKCYyCHOHM  KHUCIOTBL, rpamueHt. O-MHUHYTHOE
ynepxkusanue npu 17% B, 17-57% B B teuenue 20 MuH, 3aTeéM 4-MUHYTHOE yJep>KUBAaHUE
npu 100% B; ckopocts motoka: 20 mu/muH; Temneparypa kononku: 25°C. Coop ¢paxumit
uHuuuupoBanu curHanaMu MC u YO. @pakuuu, copepkaliue KeJaeMbli INPOAYKT,
OOBEAMHSANIM M CYUIMIM IIyTeM LEeHTPOOEKHOro BbIMAPUBAHMUSA C MOJydeHuem S-(2-
arieramuonmunaso| 1,2-bmupunasun-6-mn)-3-¢prop-N-(2-prop-5-(1-merun-1H-nupazon-4-
wn)oensmn)-2-merundenzamuaa (10,8 mr, 0,021 mmonb, Beixon 46%).

MS ESIm/z 516.4 (M+H)

IH AMP (500 MI'y, DMSO-d6) 6 10.80 (br s, 1H), 895 (brt, J=5.3 I'u, 1H), 8.32 (s,
1H), 8.06 (d, J=9.2 T'u, 1H), 8.04 (s, 1H), 7.97 - 7.89 (m, 2H), 7.83 (d, J=9.4 I';, 1H), 7.78 (s,
1H), 7.63 (br d, J=6.4 T'u, 1H), 7.51 (br s, 1H), 7.20 (t, J=9.2 I'u, 1H), 4.57 (br d, J=5.5 I'y,
2H), 2.57 - 2.55 (m, 3H), 2.33 (s, 3H), 2.13 (s, 3H).



Ta6smuna 19. CoenuHenusi, mpencTaBieHAbIe B Ta0auIe 19, monyyaan ¢ MOMOIIBI0 CrIocoO0B, OMUCAHHBIX B mpumepax 14, 15, 323 u 358.
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Ha6n
IIp HasBanmne CrTpykTrypa . MS AMP
HOHBI
5-{2-
aneramuonmunaszol 1,2- N 1H AMP (500 MI', DMSO-d6) 6 10.92 (br s,
b]nupunasus-6-mn}-3- HN—Q R T OCF, 1H), 9.19 (br s, 1H), 8.30 (br s, 1H), 8.05 (brs,
359 |  drop-N-{[2-drop-5- ° N Hﬁ@( 520.3 | 1H), 7.92 (s, 1H), 7.90 (br s, 1H), 7.82 (br s, 1H),
(TpudTopmeToxcH)- I F 7.42 (brs, 1H), 7.37 (br s, 2H), 4.55 (br s, 2H),
denmn|merun §-2- 2.26 (brs, 3H), 2.12 (br s, 3H).
METUJIOEH3aMH
aueTaMHﬂf) H{jmm[l ). 1H SIMP (500 MI'n, DMSO-d6) § 10.91 (s, 1H),
SN 9.19 (br d, J=7.6 Ty, 1H), 8.30 (s, 1H), 8.05 (d,
360 | drop-N-[(1S)-1-[2-Grop- 5343 | =95 T, 1H), 7.92 (brd, J=10.7 ', 1H), 7.84 (s,
S-(rpudbTopmeToRCH)- 1H), 7.81 (d, J=9.0 T'w, 1H), 7.45 (br s, 1H), 7.38 -
dermualorin] 2- 731 (m, 2H), 5.38 - 5.32 (m, 1H), 2.20 (s, 3H),
2.12 (s, 3H), 1.46 (br d, J=7.0 I'y, 3H).
MeTHIOSH3aMH
aueTaMH,uf)I/;{ljnnaso[l 5. 1H AMP (500 MI'u, DMSO-d6) & 10.91 (s, 1H),
b]l’II/IpI/I,HaSI/IH-6—I/IJ1}-§- HN_{: : o F o 9.16 (brs, 1H), 8.30 (s, 1H), 8.05 (brd, J=9.5I'yy,
361 d1op-N-{[2-T0p-3- o= °N N s 520 3 1H), 7.95 - 7.85 (m, 2H), 7.82 (br d, J=9.5 I',

(TpudTopmeTokcH)-
denmn|mernn }-2-
MeTUI0EH3aMU

1H), 7.49 (br d, J=7.0 Ty, 2H), 7.33 (br t, J=8.1
T'w, 1H), 4.58 (br d, J=5.2 Ty, 2H), 2.58 - 2.54 (m,
3H), 2.12 (s, 3H).
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N-[(3S)-3-(4-
xnophenmn)-3-
TUAPOKCUMPOITIN|-5-{2-

1H SMP (500 MI'w, DMSO-d6) d 8.42 - 8.33 (m,
2H), 8.07 (d, J=9.5 ', 1H), 7.90 (br d, J=10.9 T',
1H), 7.87 - 7.80 (m, 2H), 7.45 - 7.35 (m, 4H), 5.45

362 | [2-(nmMeTHIAMHHO)- 539.1 | -5.11 (m, 1H), 4.70 (br d, J=4.5 T'wy, 1H), 3.47 -
areramMuao [umunasof 1,2- 3.28 (m, 1H), 3.28 - 3.15 (m, 1H), 3.00 - 2.95 (m,
b]nupuaasuH-6-1}-3- 1H), 2.57 - 2.53 (m, 2H), 2.37 - 2.33 (m, 6H), 2.33
¢dTop-2-MeTrnbeH3aMu -2.29 (m, 3H), 1.90 (q, J=6.9 I'y, 2H).
N-[(35)-3-(4-
xJjopdeHmn)-3- 1H AMP (500 MI'u, DMSO-d6) d 8.45 - 827 (m,
TUAPOKCUTIPONTH]-3- 2H), 8.04 (br d, J=9.4T'n, 1H), 7.87 (br d, J=10.6
363 | BTOP-2-MeTH-5-{2-[2- sp51 | T, 1H), 7.83 - 7.70 (m, 2H), 7.4 - 7.32 (m, 4H),
(MeTmIaMUHO)- " | 4.68(brt, J=6.4T1, 1H), 3.78 - 3.67 (m, 1H), 3.51
areramMuao [umunasof 1,2- -3.29 (m, 2H), 2.59 - 2.54 (m, 2H), 2.34 (s, 3H),
b]nupunasuu-6- 2.32-2.24 (m, 3H), 1.95 - 1.81 (m, 4H).
w1} OeH3aMu
1H AMP (500 MI'u, DMSO-d6) d 10.98 - 10.68
5-{2- (m, 1H), 8.86 (br s, 1H), 8.31 (s, 1H), 8.05 (br d,
aneramMmugonmMunaszol 1,2- J=9.2Tu, 1H), 7.96 - 7.82 (m, 2H), 7.78 (br d,
364 b]nupunazuH-6-mm}-3- 5103 J=9.5Tu, 1H), 7.50 (br d, J=7.3 T'y, 1H), 7.38 (br
¢dTop-2-mermn-N-[(2- “ | t,J=7.7Tu, 2H), 7.31 (br t, J=7.2 'y, 1H), 7.20 (br
denoxcupenm)meTni|- t,J=7.5Tu, 1H), 7.15 - 7.06 (m, 1H), 7.01 (br d,
OeHzamug J=8.0 'y, 2H), 6.97 - 6.81 (m, 1H), 4.53 (br d,
J=5.6T'y, 2H), 2.29 (s, 3H), 2.13 (s, 3H).
N-{[2-(3.3- 1H AMP (500 MI'y, DMSO-d6) 6 10.80 (br s,
’ 1H), 8.88 - 8.73 (m, 1H), 8.30 (s, 1H), 8.06 (br d,
AMGTOPIUPPOH -1 - J=9.3 T'y, 1H), 7.89 (br d, J=11.0 T'wy, 1H), 7.86 (br
kapboHII)-6- s, 1H), 7.83 - 7.75 (m, 1H), 7.55 - 7.42 (m, 1H),
365 bropderun|mermn }-5-

{2-
aneramugonmMuaaszol 1,2-
b]nupunazuH-6-mn }-3-
bTop-2-MeTunOeH3aMu

569.1

7.40 -7.27 (m,1H), 7.27 - 7.19 (m, 1H), 4.53 (brs,
2H), 3.95 (brt, J=13.3 T, 1H), 3.79 (brt, J=7.4
'y, 1H), 3.73 (brt, J=12.8 'y, 1H), 3.51 (brt,
J=7.2Tu, 1H), 2.47 - 2.34 (m, 2H), 2.29 - 2.22 (m,

3H), 2.13 (s, 3H).
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5-{2-
aueramugonmuaaszolf 1,2-
bmupunazus-6-mn}-2,3-

1H SIMP (500 MI'y, DMSO-d6) d 11.03 - 10.67
(m, 1H), 9.40 - 9.20 (m, 1H), 8.33 - 8.29 (m, 1H),

366 5243 | 8.25 (brs, 1H), 8.08 (br d, J=9.5 I'u, 2H), 7.93 -
H?‘f’pﬁfiﬁﬁﬁ;ﬁi’}%‘f - 7.74 (m, 1H), 7.43 - 7.34 (m, 3H), 4.57 (br d,
dbenw|meTmn } 6eH3amun 1=5.5Tm, 2H), 2.12 (s, 3H).
aueTaMHHi ;I{j;mm[l . 1H SIMP (500 MI't;, DMSO-d6) d 10.93 (s, 1H),
b pmAa61}-2.3- 9.32 (brd, J=7.3 T'y, 1H), 8.31 (s, 1H), 8.26 - 8.21
367 | nuropN-L(IR)1-[5- 5333 | (m, 1H), 8.07(d,J=9.5 T, 1H), 8.01 (brs, 1H),
rop-5- | 7.82 (d, J=9.5 T, 1H), 7.45 (br s, 1H), 7.39 - 7.32
(rpudbTOpNETOKCH)- (m, 2H), 5.35 (br t, J=7.2 T'y, 1H), 2.12 (s, 3H),
1.47 (brd, J=6.7 I'y, 3H).
dbenwn st |6ersamun
3-{2-
aueramunonmuaasol 1,2- 1H AMP (500 MI'u, DMSO-d6) d 11.00 (s, 1H),
b]nupunasuH-6-11}- 9.16 (br's, 1H), 8.34 (s, 1H), 8.18 (d, J=9.2 T'wy,
368 | 2.4,5-tpudprop-N-{[2- 5422 | 1H), 7.97 - 7.90 (m, 1H), 7.47 (br d, J=9.5 T'wy,
$rop-5- 1H), 7.41 - 7.32 (m, 2H), 4.53 (br d, J=5.5 T',
(TpudTopmeTokcH)- 2H), 2.12 (s, 3H), 1.27 - 1.19 (m, 1H).
benun|mernn } OeHzamun
3-{2-
aneramuonmunaszol 1,2- 1H AMP (500 MI'u, DMSO-d6) d 10.99 (s, 1H),
b]mupunazuH-6-m}- 9.16 (brs, 1H), 8.33 (s, 1H), 8.18 (d, J=9.5T'y,
369 2,4,5-rpudprop-N-{[2- 5622 | 1H),7.94 (brd, J=6.7 T'y, 1H), 7.79 (br d, J=6.7

¢drop-5-
(TpudropmeTmn)penu]-
METH }OeH3aMuU

Ty, 1H), 7.74 (br s, 1H), 7.49 - 7.42 (m, 2H), 4.58
(brd, J=5.2 T, 2H), 2.12 (s, 3H).
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N-[(3R)-3-(4-
xjophenmn)-3-
TUAPOKCUNpPONI|-3-{2-

1H SIMP (500 MI'w, DMSO-d6) d 10.94 (s, 1H),
8.71 (brt, J=5.2 T'u, 1H), 8.34 (s, 1H), 8.28 (s,
1H), 8.09 (d, J=9.2 T, 1H), 8.02 (br d, J=9.8 T'wy,

370 B 4822 | 1H), 7.84 (d, J=9.5 T'y, 1H), 7.71 (br d, J=8.9 T,
a;‘eTaM“’lO“M“é‘m[ o 1H), 7.40 - 7.34 (m, 4H), 4.68 - 4.64 (m, 1H), 3.36
JnMpuNasHH-6- 1} -5- (q, J=6.7 Ty, 2H), 2.56 - 2.54 (m, 1H), 2.12 (s,
(ropoensamun 3H), 1.89 (br d, J=7.0 T', 2H).
5-{2-
aueramunonmuaasof 1,2- 1H AMP (500 MI'u, DMSO-d6) d 10.92 (s, 1H),
b]nupunasus-6-nn}-3- 9.05 (brt, J=5.8 'y, 1H), 8.30 (s, 1H), 8.13 - 8.03
371 | ¢rop-N-{[2-¢Top-5- 536.2 | (m, 3H), 7.82 (d, J=9.5 I'n, 1H), 7.44 (br d, J=4.3
(TpudTopmMeTOKCH)- I'm, 1H), 7.38 (d, J=6.7 'y, 2H), 4.57 (br d, J=5.8
benmn|merun }-2- I'u, 2H), 3.97 (s, 3H), 2.12 (s, 3H).
METOKCHOEH3aMHT
3-{2-
aueramunonmuaasof 1,2- 1H AMP (500 MI'u, DMSO-d6) d 10.93 (s, 1H),
b]mupunasus-6-mm}-5- 9.26 (brt, J=5.3 I', 1H), 8.30 (s, 1H), 8.07 (d,
372 |  drop-N-{[2-dpTop-5- 504.1 | J=9.2Tw, 1H), 7.86 (s, 1H), 7.80 - 7.71 (m, 3H),
(TpudTopmernn)denun]- 7.46 - 7.39 (m, 2H), 4.58 (br d, J=5.5 'y, 2H),
MeTH }-4- 2.29 (s, 3H), 2.12 (s, 3H).
MeTHJIOSH3aMH T
N-[(3R)-3-(4- 1H SMP (500 MI'y, DMSO-d6) d 10.92 (s, 1H),
xyophenu)-3- 8.59 (brt, J=5.2 I'u, 1H), 8.30 (s, 1H), 8.06 (d,
373 ruapokcunponi|-3-{2- 4963 J=9.2Tu, 1H), 7.75 (s, 1H), 7.69 (br d, J=10.4 T'ny,

aneraMunouMuasolf 1,2-
b]mupunasus-6-nm}-5-
bTop-4-meTunOeH3aMu

1H), 7.41 - 7.33 (m, 6H), 4.62 (t, J=6.4 Ty, 1H),
3.32 (q, J=6.5 T'u, 2H), 2.27 (s, 3H), 2.12 (s, 3H),
1.88 - 1.83 (m, 2H).
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N-[(3R)-3-(4-
xnophenmn)-3-
TUAPOKCUNpPONI|-3-{2-

1H SIMP (500 MI'u, DMSO-d6) d 8.40 (br t, J=5.4
T'w, 1H), 8.28 (s, 1H), 8.01 (d, J=9.3 'y, 1H), 7.84
(t, J=8.8 T'w, 1H), 7.46 (br d, J=8.2 T'w, 1H), 7.38

Ny F o OH
374 | anerammmoummaso[1.2- | o N \%N«/K@ 5122 | (s, 4H), 7.11 (d, J=8.8 I'ry, 1H), 4.68 (br t, J=6.4
bnupunaszuH-6-m}-2- O/H cl I'n, 1H), 3.88 (s, 3H), 3.33 (br s, 1H), 2.67 (d,
$TOp-6- J=9.8 T, 1H), 2.12 (s, 3H), 1.83 (q, J=6.8 T'wy,
METOKCHOEH3aMH]] 2H), 1.67 (s, 1H).
aHeTaMHHi Pfjmm[l ). 1H SIMP (500 MI'n, DMSO-d6) § 10.92 (s, 1H),
b D HAESI-6-117} -5- NN E o 9.20 (br d, J=7.3 Ty, 1H), 8.29 (s, 1H), 8.06 (d,
375 | gropN-[(1S)-1-2-drmop- | 0=t St N ocrs | 5503 | 1292 T, 1H), 7.8 (t,1=8.9 Ty, 1H), 7.51 - 7.45
S-(rprdbropvieTOROH). ) | (m, 2H), 7.39 - 7.32 (m, 2H), 7.15 (d, J=8.9 T'ry,
dermualonin]-6- o7 F 1H), 5.32 - 5.26 (m, 1H), 3.89 (s, 3H), 2.12 (s,
3H), 1.41 (br d, J=7.0 Ty, 3H).
METOKCHOEH3aMHT
N-{[2-(3,3-
mudroprnupponuaus-1- . 1H AMP (500 MI'u, DMSO-d6) 6 10.78 (br s,
KapOOHMIT)-5- /iF 1H), 9.02 (br t, J=5.8 I'y, 1H), 8.29 (s, 1H), 8.02
dropdenmn]mernn }-3- Ny, F o oM (d, J=9.3T'y, 1H), 7.87 (t,J=8.8 'y, 1H), 7.47 (br
376 {2- A 585.4 | d,J=9.0 T, 1H), 7.42 (brs, 1H), 7.36 (br d, J=9.3
aneramuonmMuaasol 1,2- = N ) 'y, 1H), 7.26 - 7.08 (m, 2H), 4.45 (br s, 2H), 4.00
blnupunazuH-6-wm}-2- o I -3.87 (m, 4H), 3.84 - 3.43 (m, 2H), 2.50 - 2.35 (m,
¢bTop-6- 3H), 2.13 (s, 3H).
METOKCHOEH3aMH]
1H AMP (500 MI', DMSO-d6) 6 10.52 (brs,
N-{[2- 1H), 8.47 (br t, J=5.8 T'u, 1H), 8.04 (s, 1H), 7.77
(UMKJIOTIPOTHIIMETOKCH ) (d, J=9.4 'y, 1H), 7.60 (t, J=8.9 I', 1H), 7.23 (br
benwn|mermn §-3-{2- d,J=92Tu, 1H), 7.12 (br d, J=7.3 'y, 1H), 6.97
377 | aueramupoumunasof1,2- 504.1 | (brt, J=7.8T'u, 1H), 6.88 (d, J=8.8 'y, 1H), 6.79 -

b]nupunazuH-6-mn }-2-

¢drop-6-
METOKCUOEH3aMuU

6.62 (m, 2H), 4.23 (br d, J=6.0 'y, 2H), 3.70 -
3.66 (m, 3H), 3.66 - 3.59 (m, 2H), 1.94 - 1.82 (m,
3H), 1.01 (br d, J=8.0 I'y, 1H), 0.38 - 0.27 (m,
2H), 0.12 (q, J=4.8 T', 2H).
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3-{2-
aueramugonmuaaszolf 1,2-
b]nmupunasus-6-mn }-2-

1H SIMP (500 MI'u, DMSO-d6) § 10.91 (s, 1H),
9.20 (br d, J=7.6 ', 1H), 8.28 (s, 1H), 8.04 (br d

s7g | HTODN-ALR)-1-[2-rop- | =H(N_<\/N~N/ 1 NfDa ocf, | 5535 | J=9.5Tw, 1H), 7.87 (brt, J=8.9Tu, 1H), 749 -
5-(Tpudropmerokcn)- H ' 7.43 (m, 2H), 7.38 - 7.30 (m, 2H), 7.14 (br d,
berm](2,2,2- o7 F J=8.9 T'y, 1H), 5.26 (br d, J=7.3 T, 1H), 3.88 (s,
A%Ha, f)stun]-6- 3H), 2.11 (s, 3H).
METOKCUOEH3aMU
aHeTaMHHi H{jﬂﬂm[l ). 1H SIMP (500 MI', DMSO-d6) & 10.94 (s, 1H),
b pmAas-6-171}-2.6- NN oo 9.49 (br d, J=7.0 T'y, 1H), 8.31 (s, 1H), 8.09 (br d,
39 | midrenl0in. | o HN \%N J ocks | 5351 | I=92Tu, 1H),7.98-7.92 (m, 1H), 7.49 (br d,
rop-5- e J=9.2 T'u, 1H), 7.44 - 7.33 (m, 4H), 5.33 (brt,
(rpudpropmerorer)beri J=7.0Tw, 1H), 2.11 (s, 3H), 1.43 (br d, J=6.7T'n,
]pTun]6enzamun 3H).
3-{2-
g?ﬁ;gﬁzg’;fgﬂﬁ?[;é R 1H SIMP (500 M, DMSO-d6) § 10.94 (s, 1H),
NJ(IR1L[3- el BB R 9.48 (br d, J=7.3 T, 1H), 8.31 (s, 1H), 8.09 (br d,
380 | AudTop 5 o Ney N UOCFB 5413 | J=9.5Tw, 1H), 7.98 - 7.91 (m, 1H), 7.49 (br d,
exproperoxca) e I, IE, 744732 (m, 41, 331 G,
bermr](2,2,2- B Bl
A?Ha, f)stun]Gensamun
N-{[2-(4,4-
nudroprnunepuanH-1- F 1H AMP (500 MI'u, DMSO-d6) 6 10.95 (s, 1H),
KapOOHMI)-5- F 9.44 (brt, J=5.6 T'u, 1H), 8.32 (s, 1H), 8.10 (br d,
381 bropdermn|mermn }-3- 58719 J=9.5Twu, 1H), 7.99 - 7.92 (m, 2H), 7.51 (br d,

{2-
aneramugonmMuaasol 1,2-
bmupunazuH-6-mn}-2,6-

nudropOeH3aMu

J=8.9 Ty, 1H), 7.46 - 7.37 (m, 3H), 7.26 - 7.18 (m,
2H), 4.45 (br s, 2H), 2.16 - 2.12 (m, 3H), 2.11 -
1.87 (m, 6H).
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N-[(3R)-3-(4-
xnophenwmn)-3-
TUAPOKCUIPOITIN|-5-{2-

Nt X
e 0 OH
o N N/\)\©\
H
cl

1H SIMP (500 MI', DMSO-d6) & 10.90 (s, 1H),
8.27 (s, 2H), 8.04 (d, J=9.2 T'w, 1H), 7.41 - 7.34
(m, 6H), 7.25 (s, 1H), 4.65 (br d, J=4.3 T'y, 1H),

382 areramugonMunasolf 1,2- 492.1 3.96 -3.80 (m, 1H), 3.35 - 3.14 (m, 2H), 2.37 (br
bmupunasus-6-mn}-2,4- d,J=11.0T'u, 6H), 2.12 (s, 3H), 1.92 - 1.77 (m,
TUMETHIOEH3aMuUNl 2H).
N-[(3S)-3-(4- 1H AMP (500 MI'u, DMSO-d6) 6 10.76 (brs,
xJiopdenu)-3- NN o o 1H), 8.26 (s, 1H), 8.14 (br t, J=5.1 'y, 1H), 8.01
383 ruapokcunponun|-5-{2- o HN \%N H 4921 (d, J=93 'y, 1H), 7.43 - 7.31 (m, 6H), 7.24 (s,
aneramugonmuaaszolf 1,2- H/\/\©\ 1H), 4.66 (br s, 1H), 3.37 - 3.24 (m, 3H), 2.39 (s,
b]mupunazus-6-un}-2,4- cl 3H), 2.36 (s, 3H), 2.12 (s, 3H), 1.85 (q, J=6.8 I'y,
AUMETUIOEH3aMuUNT 2H).
N-{[3-xnop-2-dTop-5- 1H AMP (500 MI'y, DMSO-d6) 6 10.76 (brs,
(Tpudropmermn)pernn]- N {“\ N o 1H), 8.87 (brt, J=5.6 ', 1H), 8.26 (s, 1H), 8.01
384 meTun }-5-{2- 0 N\? H/D/CFS 534.1 (d,J=9.3 T'y, 1H), 7.95 (br d, J=5.7 T'y, 1H), 7.75
aneramugonmMunasol 1,2- . (brd, J=4.5T1, 1H), 7.49 (s, 1H), 7.35 (d, J=9.3
b]mupunazun-6-nm}-2,4- Cl I'n, 1H), 7.27 (s, 1H), 4.58 (br d, J=5.6 'y, 2H),
TUMEeTHUIIOCH3aMUT 2.37(d, J=6.7Tu, 6H), 2.12 (s, 3H).
5-{2-
aneramuonmunaszol 1,2- 1H AMP (500 MI'u, DMSO-d6) & 10.97 (s, 1H),
b]mupunazuH-6-m}-N- NN o 9.33 (brt, J=5.6 'y, 1H), 8.40 - 8.28 (m, 2H), 8.24
385 {[2-pTOp-5- o HN \m@ELN CFa 5402 (s, 1H), 8.13 (d, J=9.5T'yy, 1H), 7.98 (d, J=8.2 I'y,
(TpudTopmermn)denmn]- H/U 1H), 7.89 (d, J=9.5T'y, 1H), 7.80 (br d, J=5.5Tn,
MeTun }-2- CFs F 1H), 7.75 (br s, 1H), 7.47 (t, J=9.0 I'u, 1H), 4.60
(Tpudropmerun)- (brd, J=5.5Tu, 2H), 2.13 (s, 3H).
OeH3zaMun
2-x$§£-1;-e[$1;))_-§_—(4- 1H SIMP (500 MTI'e, DMSO-d6) 8 10.92 (s, 1H),
mnpoxcinponnn]-S-{} 8.59 (brt, J=5.3T'y, 1H), 8.32 (s, 1H), 8.12 - 8.03
386 498.3 | (m, 4H), 7.81 (d, J=9.5 T'u, 1H), 7.67 (d, J=8.5 I'y,

aneramugonmMunasol 1,2-
b]mupunaszux-6-
w1 jOeH3amMua

N X
ee® 0 OH
H
Cl Cl

1H), 7.39 (s, 4H), 4.69 (br s, 1H), 3.36 - 3.29 (m,
2H), 2.12 (s, 3H), 1.86 (q, J=6.8 T'u, 2H).
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2-xyop-N-{[2-(3,3-
mudroprupponuaus-1-
KapOOHMI)-5-
dropdpernn|mermn }-5-

ﬁF
N X o OsN
HN \ N.
O °N N
H
Cl
F

1H SIMP (500 MI'u, DMSO-d6) 8 10.79 (brs,
1H), 9.03 (br s, 1H), 8.31 (s, 1H), 8.19 - 8.10 (m,
2H), 8.07 (br d, J=9.4 I'y, 1H), 7.81 (br d, J=9.3
T'w, 1H), 7.69 (d, J=8.3 I'y, 1H), 7.43 (br s, 1H),

387 {2- STLZ | "5 36 (brd, J=0.3 [y, 1H), 7.20 (br t, J=8 3 T,
areramugonMunasolf 1,2- 1H), 4.49 (br d, J=5.0 I', 2H), 3.95 (brt, J=13.2
bmupunaszuH-6- I'y, 1H), 3.79 (br s, 1H), 3.69 (br s, 1H), 3.49 (brs,
W1 } OeH3aMuz 1H), 2.50 - 2.38 (m, 2H), 2.13 (s, 3H).
6-x110p-3-{2- 1H SIMP (500 My, DMSO-d6) 5 10.85 (br's,
aneramugonmuaaszolf 1,2- NN F oo - 1H), 9.37 (br d, J=7.5T'u, 1H), 8.33 (s, 1H), 8.09
388 b]mupunazuH-6-m}-2- o HN \%N : OCF, 554 (d, J=9.4Tu, 1H), 7.92 (brt, J=8.3 T'u, 1H), 7.57
¢ rop-N-[(1R)-1-[2-rop- H/D/ (br d, J=8.4 T, 1H), 7.54 - 7.45 (m, 2H), 7.43 -
5-(tpudTopmeTorcH)- o F 7.27 (m, 2H), 5.47 - 5.29 (m, 1H), 2.14 (s, 3H),
benwn [>T |6eH3amua 1.47 (brd, J=7.0 I', 3H).
aueTaf;;;f;; )__‘E::;O[l ). 1H SIMP (500 MI't;, DMSO-d6) § 10.83 (br's,
b nrprtasH 6o} -3- NN P o N 1H), 9.25 (brt, J=5.6 ['y, 1H), 8.34 (s, 1H), 8.08
389 | GropN-{[2-0mop-5(1- | 0= Sy N M= | 536 | (d.J=93Tu, 1H), 8.00 (s, 1H), 7.91 (¢, J=8.3 I'n,
AR NG N 1H), 7.74 (s, 1H), 7.65 (br d, J=6.9 T'y, 1H), 7.61 -
FbenilmaTin - cF 7.42 (m, 3H), 7.19 (t, J=9.2 T'y, 1H), 4.57 (br d,
p J=5.6 T'y, 2H), 3.90 - 3.83 (m, 3H), 2.13 (s, 3H).
€H3aMUJL
6-x10p-N-[(3S)-3-(4- 1H SIMP (500 MI'y, DMSO-d6) & 10.99 (s, 1H),
xnopeun)-3- NN r o o 8.88 (brs, 1H), 8.32 (s, 1H), 8.09 (br d, J=9.4 I'y,
390 ruapokcunponi|-3-{2- 5 HN \Wﬂ/\/\@\ 516 1H), 7.89 (brt, J=8.4 T'u, 1H), 7.62 - 7.46 (m, 2H),
cl cl

areraMmunouMuasof 1,2-
b]mupunazus-6-nmn}-2-
bTopbeHzamua

7.42 -7.34 (m, 4H), 5.66 - 5.33 (m, 1H), 4.67 (br
d, J=4.6 Ty, 1H), 3.47 - 3.27 (m, 2H), 2.12 (s, 3H),
1.82 (q, J=7.0 T, 2H).
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6-xnop-3-{2-
aueramugonmuaaszolf 1,2-
b]nmupunasus-6-mn }-2-

1H SIMP (500 MI', DMSO-d6) & 10.99 (s, 1H),
9.44 (brt, J=5.8 ', 1H), 8.32 (s, 1H), 8.09 (br d,

N F o0
HN
391 bropN-{[4- 0 \Wun 522 | J=9.4Twu, 1H), 7.90 (t, J=8.3 I'y, 1H), 7.60 - 7.44
(rpHTOpMETORCIH)- o OCF, (m, 4H), 7.36 (br d, J=8.0 I'ny, 2H), 4.54 (br d,
denun]mernn } 6erzamus J=5.6T'n, 2H), 2.12 (s, 3H).
X0 1H AMP (500 MI'u, DMSO-d6) & 10.97 (br s,
~x710p-5-{2- .
atieTamomAT0[ 1.2- R 1H), 9.25 (br d, J=7.6 ', 1H), 8.35 (br s, 1H),
b -G} - e o : - 8.12 (br d, J=9.5 I'yy, 1H), 7.92 (br d, J=7.9 T'wy,
392 | 4ropN-[(IR)-1-[2-bbrop- | ° N Mé@ 2 | 554.1 | 1H),7.79 (brd, J=10.7 [, 1H), 7.58 (br d, J=8.5
S (rpuToperoRci)- . o F T, 1H), 7.49 (brs, 1H), 7.41 - 7.33 (m, 2H), 5.34
denmaloriGersamin (brt, J=7.2 T, 1H), 2.13 (s, 3H), 1.46 (br d, J=7.0
I'y, 3H).
2-xnop-5-{2-
aneramuionmMunasol 1,2- 1H AMP (500 MI'u, DMSO-d6) 6 10.77 (br s,
b]rmupunasun-6-un }-N- N {“\ S o 1H), 9.01 (br t, J=5.7 'y, 1H), 8.28 (s, 1H), 8.02
393 {[2-pTop-5- 0 N-\? N/Uoca 1071 (d, J=9.3 'y, 1H), 7.54 (s, 2H), 7.46 - 7.39 (m,
(TpudTOpMETOKCH)- o 1H), 7.39 - 7.27 (m, 3H), 4.52 (br d, J=5.8 T'w,
denmn|merun }-4- 2H), 2.39 (s, 3H), 2.12 (s, 3H).
METHIIOCH3aMHIT
5-{2-
aneramuonmunaszol 1,2- 1H AMP (500 MI'u, DMSO-d6) & 10.90 (s, 1H),
b]mupunazuH-6-m}-N- HN \N“ N 0 9.07 (brt, J=5.6I'y, 1H), 8.28 (s, 1H), 8.07 - 8.00
394 {[2-pTop-5- 0 NoW? N/D/OCFs 5023 | (m, 3H), 7.79 (d, J=9.5 'y, 1H), 7.47 - 7.34 (m,
(TpudTopmeTokcH)- : F 4H), 4.54 (br d, J=5.5 'y, 2H), 2.38 (s, 3H), 2.12

denmn|mernn }-2-
MeTUJI0EH3aMU

(s, 3H).
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(S)-N-(2-¢pTop-5-
(TpudTOopMETOKCH)-
6ensnm)-5-(2-(2-

1H SIMP (400 MI'u, DMSO-d6) & 10.26 (br s,
1H), 9.07 (brt, J=5.7 ['y, 1H), 8.35 (s, 1H), 8.14 -
8.01 (m, 3H), 7.84 (d, J=9.5 I'y, 1H), 7.50 - 7.34

N \N\ X F 0 OH
N. =
395 mﬂpoﬁ;i“i‘g’g?f;{‘mo)' © N /Hm 23211, 4H), 5.67 (br s, 1H), 4.55 (br d, J=5.7 Ty, 2H),
A ’ o c 428 (brs, 1H), 2.44 - 2.35 (m, 3H), 1.33 (d, J=6.7
b]mupunazun-6-nm)-2- T, 3H)
MeTUI0EH3aMU H,
(R)-5-(2-
aueramunonmuaasof 1,2- 1H AMP (400 MI'u, DMSO-d6) 6 10.91 (s, 1H),
b JmupunazuH-6-1m1)-N- HN \N\ N Q 9.05(brd, J=7.7Tn, 1H), 8.30 (s, 1H), 8.11 - 8.00
396 (1-(2-rop-5- 0 Nw? N/D/OCF?’ 516.1 | (m, 3H), 7.82 (d, J=9.5 I'u, 1H), 7.52 - 7.33 (m,
(TpudropmeToxcH)- : F 4H), 5.38 (quin, J=7.2 'y, 1H), 2.33 (s, 3H), 2.12
beHmn)aTII)-2- (s, 3H), 1.47 (d, J=7.0 T'u, 3H)
MeTUI0eH3aMHU A
N-[(3R)-3-(4- 1H AIMP (500 M, DMSO-d6)  10.90 (s, 1H),
<aODbern)-3- 8.40 (brt, J=5.2 T'u, 1H), 8.30 (s, 1H), 8.05 (d,
i OKCEH om]-5-(2- et 0 oH J=9.5 I'n, 1H), 8.00 (br d, J=7.9 T', 1H), 7.95 (s,
397 |, efaMH OEMH wol12. | © Noy? H«)\@ 4783 | 1H), 7.80 (d, J=9.5 T'y, 1H), 7.43 - 7.38 (m, 6H),
HICTAaMENIOUMUAASOL g 470 - 4.66 (m, 1H), 3.45 - 3.41 (m, 1H), 3.36 -
b]mupunasus-6-nm}-2-
MeTHIGEH3aMIT 3.31 (m, 1H), 2.40 (s, 3H), 2.12 (s, 3H), 1.87 (q,
J=6.9 I'y, 2H).
Xﬂ%ﬁiéﬂ% 1H AMP (500 MT', DMSO-d6) § 10.75 (brs,
. OKCﬁn onml-5-(2- | _HN JsS e OH 1H), 8.34 - 821 (m, 3H), 8.04 - 7.91 (m, 3H), 7.75
398 | ’;faMH OﬁMH asof12- | © Non? HM@L 4783 | (dd, J=9.5, 1.6 Ty, 1H), 7.44 - 7.35 (m, SH), 4.69
1 AOHMITAA3OL ], o (brt, J=6.0 Ty, 1H), 2.58 - 2.54 (m, 2H), 2.41 (s,
b]mupunasus-6-nmn}-2-
3H), 2.12 (s, 3H), 1.89 (q, J=6.8 I'y, 2H).
MeTUJI0EH3aMU
N-(1-6en3un-1H- 1H AMP (500 MI'u, DMSO-d6) & 10.72 (br s,
MHpaso-4-ui)-5-{2- 1H), 10.41 (s, 1H), 8.37 - 8.17 (m, 1H), 8.11 - 7.95
399 | aueramumoumunaszofl,2- 466.2 | (m, 4H), 7.85 - 7.67 (m, 1H), 7.60 (s, 1H), 7.46 (d,

b]nupunasuH-6-mn }-2-
METUI0EH3aMU

N\ AN O /N‘ \Q
A SN
0 N\N/ N N

J=8.0 T, 1H), 7.38 - 7.25 (m, SH), 5.29 (s, 2H),
2.42 (s, 3H), 2.11 (s, 3H).
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5-{2-
aueramugonmuaaszol 1,2-
b]mupunazus-6-mm }-N-

1H SIMP (500 MI'u, DMSO-d6) & 10.90 (s, 1H),
8.47 (brt, J=5.6 I'u, 1H), 8.29 (s, 1H), 8.06 (d,
J=9.5 'y, 1H), 8.02 (s, 1H), 8.01 (d, J=8.7 'y,

1H), 7.79 (d, J=9.5 T, 1H), 7.42 (br d, J=7.9 T,

1H-nupazon-4-

2.4Tu, 1H), 7.13 (t, J=8.4 'y, 1H), 4.58 (br d,

400 (2-ruppokcu-3- o 460.2 1H), 7.30 (br t, J=7.8 T'u, 2H), 6.97 - 6.92 (m, 3H),
derokcumnpon)-2- 527 (d,J=5.2Tn, 1H), 4.06 - 4.01 (m, 2H), 3.96 -
MeTUI0eH3aMHU 3.92 (m, 1H), 2.55 - 2.53 (m, 2H), 2.40 (s, 3H),
2.12 (s, 3H).

5-{2- 1H AMP (500 MI', DMSO-d6) 6 10.90 (s, 1H),
aneramugonMunasolf 1,2- . 8.63 - 8.59 (m, 1H), 8.29 (s, 1H), 8.05 (br d, J=9.5
b]mupunazus-6-mmn }-N- N N 0 H I'm, 1H), 8.02 - 7.94 (m, 2H), 7.78 (br d, J=9.5I'L,

401 {[(1S,25)-2-(4- 0 NaW? Hm 4583 1H), 7.41 (brd, J=8.2 T, 1H), 7.15 - 7.04 (m,
dTopderun)- H F 4H), 3.25 (dt, J=13.6, 6.6 ', 1H), 2.55 - 2.53 (m,
LUKJIOTIPOTIMJI |METHJI § -2- 1H), 2.37 (s, 3H), 2.11 (s, 3H), 1.96 - 1.90 (m,
MeTHUI0EH3aMU L 1H), 1.33 (brs, 1H), 1.00 - 0.91 (m, 2H).

5-{2- 1H AMP (500 MI', DMSO-d6) 6 10.76 (br s,
aueramugonmMunaasol 1,2- N 1H), 8.57 (brs, 1H), 8.29 (s, 1H), 8.03 (d, J=9.4
b]mupunazuH-6-m}-N- N o @ I'u, 1H), 8.00 - 7.92 (m, 2H), 7.89 (s, 1H), 7.74 (d,

402 {[2-¢pTOp-6-(1-MeTu- HN—Q\/N\ P 4984 | J=9.5Tu, 1H), 7.70 - 7.63 (m, 1H), 7.44 - 7.28 (m,
1H-nupa3zon-4- o=§ N N 2H), 7.26 - 7.19 (m, 1H), 7.19 - 6.99 (m, 1H), 4.59
W) peHu | MeTuI § -2- F (brd, J=3.8T'u, 2H), 3.94 - 3.88 (m, 3H), 2.48 -
MeTUI0EeH3aMU 2.32 (m, 3H), 2.13 (s, 3H).

5-{2- , 1H AMP (500 MI', DMSO-d6) 6 10.77 (br s,
aneramunonmuaasof 1,2- N-N 1H), 8.85 (brt, J=5.6 T'u, 1H), 8.30 (s, 1H), 8.09 -
b]mupunaszuH-6-mi }-N- " N 0 7 7.99 (m, 3H), 7.96 (s, 1H), 7.78 (d, J=9.4 T'u, 1H),

403 {[5-¢Top-2-(1-MeTun- o _Q\/NxN/ N 498.2 | 7.66 (s, 1H), 7.51 - 7.34 (m, 2H), 7.28 (dd, J=10.3,
H
F

v )peHu | MeT § -2-
METUI0EH3aMU

J=5.6 T, 2H), 3.92 (s, 3H), 2.48 - 2.39 (m, 3H),
2.13 (s, 3H).
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N-{[5-(3,3-
nudTopaseTuauH-1-
KapOoHMI)-2-
dropdernn|merwn }-5-

N
HN \ N 9 Q
A
H F
F F

1H SIMP (500 MI'u, DMSO-d6) & 10.90 (s, 1H),
9.04 (br t, J=5.6 ', 1H), 8.31 (s, 1H), 8.07 - 8.02
(m, 3H), 7.85 - 7.79 (m, 2H), 7.68 (br s, 1H), 7.45

404 (2- 373 1 " (brd, J=7.9 Tu, 1H), 732 (br t, ]=0.2 Ty, 1H),
areramugonmMunasolf 1,2- 475 (brs, 2H), 4.56 (br d, J=5.5T1, 2H), 4.54 -
b]nupunasus-6-mn }-2- 435 (m, 2H), 2.41 (s, 3H), 2.11 (s, 3H).
METUI0EH3aMU
N-{[2-(3,3- 1H SIMP (500 MI', DMSO-d6) & 10.90 (s, 1H),
mudroprnupponuauH-1- F 8.97 -8.91 (m, 1H), 8.29 (s, 1H), 8.09 - 8.01 (m,
kapOoHmT)-4- ,i': 3H), 7.82 (brd, J=9.5I'u, 1H), 7.58 - 7.52 (m,
405 dropdpenun|mermn }-5- N o ON 551 1 1H), 7.43 (br d, J=7.9 'y, 1H), 7.35 - 7.24 (m,
(2- o \%Nﬁ ' 2H), 4.45 - 4.39 (m, 2H), 3.94 (br t, J=13.4 T’y
aneramugonMunasol 1,2- H 1H), 3.79 - 3.70 (m, 1H), 3.50 (br t, J=7.0 I'n, 1H),
b]nupunasuH-6-11}-2- F 2.48 - 2.40 (m, 3H), 2.40 - 2.35 (m, 3H), 2.11 (s,
METHJIOeH3aMU 3H).
N-{[5-(3,3- 1H SIMP (500 MI'n, DMSO-d6) 5 10.89 (br s,
AUMETUIITUPPOIUINH- 1 - 1H), 9.05 - 9.00 (m, 1H), 8.29 (s, 1H), 8.06 - 7.98
KapOOHMI)-2- N {u N 9 o (m, 3H), 7.79 (br d, J=8.9 'y, 1H), 7.59 (br d,
406 dropdperun|merun}-5- | o N2 N/\/©)LN\3< 543 1 J=73Tu, 1H), 7.53 - 7.45 (m, 1H), 7.43 (br d,
{2- . ' J=7.6T'n, 1H), 7.26 (br t, J=9.0 I'y, 1H), 4.54 (br
aneramMmugonmMuaaszolf 1,2- d, J=4.6 T'y, 2H), 3.39 - 3.35 (m, 2H), 3.27 - 3.06
b]mupunazus-6-nmn}-2- (m, 2H), 2.38 (br s, 3H), 2.10 (s, 3H), 1.72 - 1.47
MeTUJI0EH3aMU (m, 2H), 1.02 (s, 3H), 0.90 (s, 3H).
Eﬁ;ﬁiﬁcﬁzﬁﬁgﬁ; OH 1H AMP (500 MI', DMSO-d6) 6 10.90 (br s,
iy 1H), 9.01 (brs, 1H), 8.28 (s, 1H), 8.10 - 8.01 (m,
capGonmalerut i) 3H), 7.82 (br d, J=8.9 T, 1H), 7.44 (br t, J=6.6
407 549.1 | Tu, 1H), 7.27 (brt, J=8.9 T, 1H), 7.18 - 7.10 (m,

-5-{2-
aneramugonmMuaasol 1,2-
b]nupunasuH-6-mn }-2-
MeTUJI0EH3aMU

N o 0. N’j
HN \ N. = E
O “N N
H
F

1H), 4.47 - 4.40 (m, 1H), 4.38 (br s, 1H), 4.33 (br
s, 1H), 4.25 (br s, 1H), 2.55 - 2.53 (m, 3H), 2.44 -
2.36 (m, 4H), 2.11 (s, 3H), 1.91 - 1.75 (m, 2H).
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408

5-{2-
aueramugonmuaaszolf 1,2-
bmupunazuH-6-wm §-N-
{[5-¢prop-2-(munepuann-
1-
kapOoHmT)eHmn |meTn |
-2-MeTHIIOeH3aMU

HN \_N. ~
0 N N
H
F

5295

1H SIMP (500 MI'u, DMSO-d6) & 10.90 (s, 1H),
8.91 (brs, 1H), 8.28 (s, 1H), 8.11 - 8.01 (m, 3H),
7.83 (brd, J=9.5 'y, 1H), 7.44 (br d, J=7.6 Ty,
1H), 7.32 - 7.23 (m, 2H), 7.17 (br t, J=7.3 T'w, 1H),
4.44 (br's, 2H), 3.80 - 3.48 (m, 1H), 3.18 (brs,
1H), 2.42 (s, 3H), 2.11 (s, 3H), 1.57 (br s, SH),
1.45 (br s, 3H).

409

N-{[5-(1-umuxnonponui-
1H-nmpazon-4-mn)-2-
dropdhenun|mernn }-3-
{2-
aneramugonmuaaszolf 1,2-
b]nupunasus-6-mn}-2-
¢bTop-6-meTmnOeH3aMu

N> F 0o =N
HN—Q N
] WQQL«
H
F

542.1

1H SIMP (500 MI'u, DMSO-d6) & 10.92 (s, 1H),
9.14 (brs, 1H), 8.30 (s, 1H), 8.10 - 8.03 (m, 2H),
7.77 -7.71 (m, 2H), 7.63 (br d, J=6.7 T'u, 1H),
7.49 (br d, J=8.5 I'y, 2H), 7.27 (br d, J=7.9 'y,
1H), 7.18 (br t, J=9.2 'y, 1H), 4.53 (br d, J=4.9
T'w, 2H), 3.70 (br s, 1H), 2.33 (s, 3H), 2.10 (s, 3H),
1.01 (br s, 2H), 0.92 (br d, J=5.2 'y, 2H).

410

N-{[2-(1-umxnonponui-
1H-nupazon-4-mn)-5-
bropderun|mermn }-3-
{2-
aneramunonmuaasof 1,2-
b]mupunazus-6-nm}-2-
bTOp-6-MeTHNIOeH3aMK g

N F 0O
OHN_Q\/N\N/

Iz

5424

1H SIMP (500 MI', DMSO-d6) & 10.92 (s, 1H),
9.19 (brs, 1H), 8.29 (s, 1H), 8.07 (d, J=9.1 T',
1H), 8.05 (s, 1H), 7.75 (br t, J=7.8 'y, 1H), 7.65
(s, 1H), 7.49 (br d, J=8.9 T'w, 1H), 7.39 (t, J=7.4
T'u, 1H), 7.29 - 7.22 (m, 2H), 7.12 (br t, J=7.8 'y,
1H), 4.55 (br d, J=5.2 'y, 2H), 3.76 (br s, 1H),
2.33 (s, 3H), 2.10 (s, 3H), 1.09 (br s, 2H), 0.98 (br
d, J=5.8 Ty, 2H).

411

N-{[2-(3,3-
nudroprnuppoauaus-1-
kapOoHu)-3,4-
nudropdenmn|mernn }-3-
{2-
aneramugonmMunaszol 1,2-
bnupunazuH-6-un}-2-
bTOp-6-MeTHIOeH3aMK g

>
N F o Osa N
HN \N\/ F
O N N
H
F

5873

1H SMP (500 MI'u, DMSO-d6) & 10.90 (br s,
1H), 9.24 (br s, 1H), 8.27 (s, 1H), 8.04 (br d, J=9.5
Iy, 1H), 7.76 - 7.70 (m, 1H), 7.60 - 7.51 (m, 1H),
7.46 (brd, J=8.9 'y, 1H), 7.31 (br's, 1H), 7.26 (br
d, J=7.6 T, 1H), 4.46 - 4.36 (m, 1H), 4.35 - 4.27
(m, 1H), 4.02 - 3.89 (m, 1H), 3.75 - 3.63 (m, 1H),

3.33 (brs, 1H), 2.46 - 2.38 (m, 3H), 2.31 - 2.27

(m, 3H), 2.09 (s, 3H).
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3-{2-
aueramugonmuaaszolf 1,2-
b]nmupunasus-6-mn }-2-
¢rop-N-[(1R)-1-[2-¢pTop-

1H SIMP (500 MI'u, DMSO-d6) & 10.92 (s, 1H),
9.26 (br d, J=7.6 'y, 1H), 8.29 (s, 1H), 8.06 (br d,
J=9.5 'y, 1H), 7.76 (br t, J=7.9 'y, 1H), 7.49 -

aneramugonmMunaszol 1,2-

. OCF
412 5- o= N C 374 7 40 (m, 2H), 738 - 7.31 (m, 2H), 7.26 (br d,
(TpudropmeTorcH)peHmT F J=79Twu, 1H), 534 (brd, J=7.6 'y, 1H), 2.26 (s,
12,2,2-A?Ha, f)s1un]-6- 3H), 2.10 (s, 3H).
METUI0EH3aMU
3-2-
aneramugonmMunasolf 1,2- 1H AMP (500 MI'u, DMSO-d6) 6 10.94 (s, 1H),
b]nupunasus-6-mn}-2- NN, F o cp 9.33 (brd, J=7.3Tn, 1H), 8.30 (s, 1H), 8.08 (d,
ar3 | OTOPN-[(IR)-1-[2-prop- | N \%Nw of, | o3 | J=9.5Tu, 1H), 7.86 (brd, J=5.8 [, 1H), 7.81 -
5- N : ' 7.70 (m, 2H), 7.51 - 7.44 (m, 2H), 7.29 (br d,
(Tpudropmernn)pernn]- F J=79Twu, 1H), 539 (brd, J=7.6 ', 1H), 2.28 (s,
(2,2,2-A?Ha, f)s1un]-6- 3H), 2.12 (s, 3H).
MeTUI0eH3aMHU
N-[(3,5-audrop-2- 1H SIMP (500 MI'u, DMSO-d6) & 10.95 (s, 1H),
MeTOKCH(DEHIIT)METHJI |- HN NSy F 0 o 9.21(t,J=5.9Tu, 1H), 831 (s, 1H), 8.08 (d, J=9.4
114 3-{2- o NN 2 N/\©/F agan | T 1H), 7.77 (t, J=8.0 I'uy, 1H), 7.51 (dd, J=9 4,
aneramunonmuaasof 1,2- H ' 1.9Tn, 1H), 7.33 - 7.22 (m, 2H), 7.01 (br d, J=9.2
b]nupunazuH-6-mm }-2- F I'u, 1H), 4.53 (d, J=6.0 'y, 2H), 3.87 (s, 3H), 2.34
bTOop-6-MeTHIOeH3aMuK (s, 3H), 2.12 (s, 3H).
N-[3R)-3-(4- 1H SAMP (500 MI'u, DMSO-d6) & 10.93 (s, 1H),
xropbern)-3- y 8.39 (brs, 1H), 8_.32 (s, 1H), 8.06 (d, J—9.2_1“L1,
TUAPOKCUNPOnH]-5-{2- HN \% T 1H), 7.73 (br d, J=7.9 I'y, 1H), 7.54 (br d, J=8.9
415 o N2 H/\)\Q 496.1 | T'u, 1H), 7.38 (s, 4H), 7.32 (br d, J=11.8 T'w, 1H),
F cl

b]nupunazuH-6-mn }-4-
bTop-2-MeTunOeH3aMuU

4.66 (brs, 1H), 3.60 - 3.51 (m, 1H), 3.31 (brs,
2H), 2.41 (s, 3H), 2.12 (s, 3H), 1.85 (q, J=6.7 I',
2H).
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N-{[5-(2,2-
AUMETHIINAPPOTUAH- 1 -
KapOoHMI)-2-
dropdpernn|mermn }-5-

1H SIMP (500 MI'u, DMSO-d6) & 10.92 (s, 1H),
9.00 (br s, 1H), 8.31 (s, 1H), 8.07 (br d, J=9.5 T',
1H), 7.82 (br d, J=7.6 'y, 1H), 7.54 (br d, J=9.5
T, 1H), 7.45 (br d, J=5.8 T, 1H), 7.37 (s, 1H),

N ™S 0 o
NN
416 {2- X %Nm 2011 735731 (m, 1H), 7.22 (brt, 7=0.0 Ty, 1H), 4.51
areramugonMunasolf 1,2- F F (brd, J=5.5Tu, 2H), 2.54 - 2.52 (m, 2H), 2.45 -
b]nupunasus-6-un }-4- 236 (m, 3H), 2.11 (s, 3H), 1.80 - 1.70 (m, 2H),
¢dTop-2-meTmndeH3aMu 1.68 (brd, J=6.1T1, 2H), 1.44 (br s, 6H).
5-{2-
a&?;gﬂii‘;ﬁg?&f;}[_ﬁ- N 1H AMP (500 MI'y, DMSO-d6) 6 10.89 (s, 1H),
([2-0rrop.5- e o - 8.83 (brt, J=6.0 'y, 1H), 8.26 (s, 1H), 8.00 (d,
N7 | brobmerosci) o N H/\/@( s | 5353 | J=9.5Tw, 1H), 7.82 (s, 1H), 7.34 (br d, J=8.9 T,
dormu]mern]-2- ocDg 4H), 7.19 (s, 1H), 4.56 (br d, J=5.8 T', 2H), 2.44
(A*HA. f)eroxeni- (s, 3H), 2.12 (s, 3H).
MeTUI0eH3aMHU
aueTaMHﬂf) ;{jl'wm[l 5 1H AAMP (500 MT', DMSO-d6) § 10.72 (br's,
b]nnpn,uasnﬂ-6-un}-lil- NN o 1H), 8.81 (brs, 1H), 8.32 (s, 1H), 8.27 (s, 1H),
i18 ([2-drop-5- o HN \\,(Nj\@flLN OCF4 518 8.15(brd, J=8.3 I'y, 1H), 7.99 (brd, J=9.3 I'y,
(rpHTORMErORCH)- /H/j@/ 1H), 7.72 (br d, J=9.5 [', 1H), 7.40 (br s, 1H),
deru]merin}-2- o F 7.33 (brd, J=8.9I'y, 3H), 4.59 (brd, J=59I'y,
METOKCHOCH3AMII 2H), 3.97 (s, 3H), 2.12 (s, 3H).
N-{[2-(2,2-
OUMETUIITUPPOITHINH- 1 - 1H AMP (500 MI'u, DMSO-d6) 6 10.88 (s, 1H),
KapOOHMIT)-5- 8.78 (brs, 1H), 8.28 - 8.20 (m, 2H), 8.01 (br d,
ropbermn]meri}-5- J=9.2 T, 1H), 7.49 (br d, J=9.2 T'w, 1H), 7.29 -
419 (2- 577.2 | 7.23 (m, 2H), 7.21 - 6.91 (m, 3H), 4.43 (br s, 2H),

aneramugonmMuaaszol 1,2-
b]nupunazuH-6-mn }-4-

¢drop-2-
METOKCUOEH3aMU

HN \
N., 2
O=§ N N
H
F o
F

3.98 (s, 3H), 3.16 (br d, J=6.4 T, 1H), 2.08 (s,
3H), 1.78 (br d, J=6.4 T'y, 2H), 1.72 - 1.65 (m,
2H), 1.49 (s, 6H).
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1H AMP (500 MI', DMSO-d6) 6 10.77 (br s,

420

aueramugonmuaaszolf 1,2-
b mupuna3zuH-6-mn §-4-
¢dTop-N-[(2-¢pTOp-6-
METOKCU(EHIIT)METHII |-
2-METOKCUOEeH3aMU

5-{2-

N\ X Ve
HN A\ N~ Q ?
o) N N/j@
H
F 07 F

1H), 8.38 - 8.28 (m, 2H), 8.02 (d, J=9.4 'y, 1H),
7.50 (br d, J=9.3 I'y, 1H), 7.36 - 7.22 (m, 2H),
6.92 (d, J=8.4 T'y, 1H), 6.88 - 6.74 (m, 2H), 4.59
(d, J=5.5 ', 2H), 4.00 (s, 3H), 3.93 (s, 3H), 2.13
(s, 3H).

421

aneramugonmuaaszolf 1,2-
b]mupunazus-6-mm}-N-

5-{2-

{[2-¢TOp-5-
(TpudropmeToxcH)-
denmn|merun §-2-
METOKCHU-4-
MeTUI0eH3aMHU

HN o ?

\

o N\N/ N/D/OCFg
H
o~ F

1H SIMP (500 MI'u, DMSO-d6) & 10.87 (s, 1H),
8.85 (brs, 1H), 8.24 (s, 1H), 7.98 (br d, J=9.2 'y,
1H), 7.79 (s, 1H), 7.35 - 7.28 (m, 4H), 7.17 (s,
1H), 4.55 (br d, J=5.5 ', 2H), 3.96 (s, 3H), 2.41
(s, 3H), 2.11 (s, 3H).

422

N-(2-¢rop-5-
(TpudTopmeToxcH)-
Oensun)-5-(2-(2-
TUAPOKCHALIETAMHIO)-
ummunasof 1,2-
b]mupunazuH-6-m)-2-

METOKCHU-4-

H

z

HO

SO PP
NN, 2 O_F
o~ F

1H SMP (400 MI'u, DMSO-d6) § 10.31 (s, 1H),
8.82 (t, J=6.0 T, 1H), 8.32 (s, 1H), 8.04 (d, J=9.3
'y, 1H), 7.83 (s, 1H), 7.40 - 7.33 (m, 4H), 7.21 (s,
1H), 5.55 (t, J=6.1 I'n, 1H), 4.56 (d, J=6.0 'y,

2H), 4.15 - 4.04 (m, 2H), 3.98 (s, 3H), 2.45 (s, 3H)

423

MeTUJI0EH3aMU
3-{2-
aneramMmugonmMuaasolf 1,2-
b]nmupunaszuH-6-mumn}-2,4-
nudrop-N-[(1R)-1-[2-
¢drop-5-
(TpudropmeTmn)heHun]-

NN F 0

STHIT|OeH3aMHUT

Iz

/UCFg
F

1H SIMP (500 MI'u, DMSO-d6) § 11.01 (s, 1H),
9.16 (br d, J=7.6 Ty, 1H), 8.34 (s, 1H), 8.16 (d,
J=9.3 T'w, 1H), 7.89 - 7.75 (m, 2H), 7.72 (br s,
1H), 7.49 - 7.39 (m, 3H), 5.40 (br t, J=7.0 T'y, 1H),
2.13 (s, 3H), 1.47 (d, J=7.1 Ty, 3H).
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3-{2-
aueramugonmuaaszolf 1,2-
b]nmupunasus-6-mn }-2-

1H SIMP (500 MI'w, DMSO-d6) § 10.95 (s, 1H),
9.10 (br's, 1H), 8.32 (s, 1H), 8.11 (d, J=9.5 I',

2-¢prop-N-{[2-PTop-5-

T, 1H), 7.46 (t, J=7.6 Ty, 1H), 7.40 - 7.29 (m,

N> F o
AR N\ OCF _ _
424 0 N N 2 | 506.2 | 1H), 7.92 (brt, J=7.2 T, 1H), 7.74 (br t, J=6.6 T'w,
%’::Pfq)ljoéﬁe?ggﬂ; me 1H), 7.54 (br d, J=8.9 ['y, 1H), 7.48 - 7.34 (m,
b lorn] Gorsani 4H), 4.55 (br d, J=5.5 T, 2H), 2.12 (s, 3H).
aLIeTaMI/I,Hf)I/I{l\iI/IHaSO[l 5. 1H AMP (500 MI'u, DMSO-d6) 6 10.90 (s, 1H),
b]mp a6} NN o o 9.08 (br d, J=7.6 T'y, 1H), 8.30 (s, 1H), 8.09 - 7.98
05 | LR L1 dropes- O=H<N \%)LN ﬁN s03 | (M, 3H),7.89 (brd,J=5.5Tu, 1H), 7.81 (brd,
N /\1 J=9.5 T, 1H), 7.73 (br s, 1H), 7.50 - 7.40 (m,
(TpuropmeTi)ern]- F 2H), 5.40 (br d, J=7.6 ', 1H), 2.34 - 2.29 (m,
(2,2,2-AHa, f)>Tun]-2- 3H), 2.11 (s, 3H)
MeTHUIOEH3aMH ] > ’ '
5.{2-
bl M&iﬁﬁﬁ"é‘ff}[? NN F 0 o 1H SIMP (500 M, DMSO-d6) 8 10.90 (s, 1H),
. p{[z-qmp-s- N \%)LN ocks | soq | 905 (s, 1H), 8.29 (s, 1H), 8.13 - 7.97 (m, 3H),
(rpHBTORMErOKCH)- v : 7.80 (d, J=9.5 T'w, 1H), 7.47 - 7.34 (m, 4H), 2.48 -
bemtml(AZTA. orm)- 2.35 (m, 3H), 2.11 (s, 3H).
2-MeTua0eH3aMu
3-(2-[2-(4.4- ) 1H AMP (500 MI'e, DMSO-d6) & 11.45 - 10.91
audroprunepuans-1- HN \“N \/ oo ocr (m, 1H), 9.14 (br t, J=5.4 'y, 1H), 8.37 (s, 1H),
WJ1)aleTaMU 10 [AMUIA30- 0=$ N N/\/@’ ¢ 8.11 (brd, J=9.4T'u, 1H), 7.91 (brt, J=6.7 I'yy,
427 | [1,2-b]nupunazun-6-nm}- Q F 625 1H), 7.74 (br t, J=6.6 T'u, 1H), 7.56 (br d, J=9.1

(TpudTOopMeETOKCH)-
(benu |meTnn } OeH3amu

3H), 4.54 (br d, J=5.2T'u, 2H), 3.77 (br s, 2H),
3.04 (br s, 4H), 2.17 (br s, 4H).
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N-[(3R)-3-(4-
xnophenmn)-3-
TUJIPOKCHUIIPOTINI |-2-
drop-3-(2-{2-[4-

1H SIMP (500 MI'u, DMSO-d6) § 10.73 - 10.47
(m, 1H), 8.47 (br s, 1H), 8.35 (s, 1H), 8.11 (br d,
J=9.6 T'y, 1H), 7.88 (brt, J=7.4 I'y, 1H), 7.70 (brt,
J=6.6 'y, 1H), 7.55 (br d, J=9.1 I'y, 1H), 7.43 (br

428 (ngfgoﬁgﬁf)' 033.3 1 ¢ 1=7.6 T, 1H)., 738 (s, 4H), 5.42 (br d, J=3.6 T,
Hn]aueTaMI;Ino}HMHnaso- £ 1H), 4.66 (br d, J=3.6 ', 1H), 3.26 (br s, 3H),
[1.2-b]npiaasr-6- 2.97 (brd, J=10.7 T, 2H), 2.34 - 2.15 (m, 3H),
’ 1.87 - 1.73 (m, 4H), 1.63 - 1.48 (m, 2H).
wi)OeH3aMu
3-{2-
aﬁ‘fﬁ?ﬁi‘iﬁﬂgajﬁyf 1H SIMP (500 MI'u, DMSO-d6) & 10.95 (s, 1H),
@Top_ﬁ_[ (15)-1-[2-drrop- N _{‘: N F 0 cn 8.94 (br d, J=7.0 T'u, 1H), 8.30 (s, 1H), 8.11 (br d,
429 | S nropmoToxon). o= M N OCFs | 5372 | J=9.2 Ty, 1H), 7.60 (brt, J=7.3 I'y, 1H), 7.43 (br
dermal(2.2.2- . s, 1H), 7.36 - 7.28 (m, 4H), 5.32 (br d, J=7.3 T,
AHA fma4- 1H), 2.23 (s, 3H), 2.12 (s, 3H).
MeTUI0EH3aMU
3-{2-
aneramuonmMunaszol 1,2- 1H AMP (500 MI'u, DMSO-d6) & 10.97 (s, 1H),
b]mupunasus-6-mm}-2- HN \N\ N F O pp 9.12 (s, 1H), 8.33 (s, 1H), 8.12 (d, J=9.4 I'y, 1H),
430 ¢rop-N-{[2-dpTop-5- 0 Na\? N>j©00':3 508.1 | 7.93 (brt, J=7.6 I'u, 1H), 7.76 (br t, J=6.4 T'y, 1H),
(TpudTOpMETOKCH)- : F 7.55 (brd, J=9.2T'u, 1H), 7.51 - 7.35 (m, 4H),
bennn|(A2Ha,,)merwn } - 2.13 (s, 3H).
OeH3amMus
4-xyop-3-{2-
aticTaMTOMIA50[ L 2- ) 1H SIMP (500 MI'u, DMSO-d6) & 10.80 (br s,
b mprasHr-6-m} - we® 0 1H), 9.16 (br s, 1H), 8.31 (s, 1H), 8.13 (s, 1H),
431 ([2-drop-5- 0 Ny HUOCF& 522.2 | 8.04 (br dd, J=18.8, 8.9 I';, 2H), 7.76 (d, J=8.3 I'y,
N . 1H), 7.48 - 7.42 (m, 1H), 7.38 - 7.29 (m, 3H), 4.55
(TpudropmeTokcH)-

(benwn|meTnn j 6eHzamun

(br d, J=5.6 'y, 2H), 2.13 (s, 3H).
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3-{2-
aueramugonmuaaszol 1,2-
b]nmupunaszun-6-nn}-4-

1H SIMP (500 MI'u, DMSO-d6) & 10.80 (br s,
1H), 9.22 - 9.09 (m, 1H), 8.39 - 8.29 (m, 2H), 8.06

Nae o
NN 2 OCF _ B
432 drop-N-{[2-4op-5- 0 %)Lu/j@/ @ 1 506.2 | (br (E J=9.2 T, 2H), 7.56 (d, J=9.1 'y, 1H), 7.51
(TpudTopMeTOKCH)- F F (t, J=8.9T'u, 1H), 7.39 - 7.29 (m, 3H), 4.56 (br d,
(benn|mernn } GeHzamMu J=5.6T'y, 2H), 2.13 (s, 3H).
3-{2-

aLIeTaMI/II[OI/I{MI/IL[aso[l 2. 1H AMP (500 MI'u, DMSO-d6) 6 10.90 (s, 1H),

b]HI/IpI/II[aSI/IH-6-I/IJ1}-1<I- NS 0 9.17 (brt, J=5.6 I'y, 1H), 8.28 (s, 1H), 8.03 (d,
433 {[2-brop-5- o NN, . ocFs | 5090 | J=92Tu, 1H), 7.95 (s, 1H), 7.89 (br d, J=7.9 Ty,

(rpudhropmeToKCH) H/D/ ' 1H), 7.49 (d, J=8.2 T, 1H), 7.39 (d, J=9.5 T'wy,

B F

denmn|merun }-4-
MeTUI0EH3aMHU

1H), 7.33 - 7.29 (m, 3H), 4.52 (br d, J=5.5 'y,
2H), 2.39 (s, 3H), 2.11 (s, 3H).
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IIpumep 434: (R)-(((5-(2-aueramunnonmunasol 1,2-b Jrupunaszus-6-um)-2-
mMeTriTHIKOTHHOWN )( 1-(2-¢prop-5-(Tprd TopMeTokcn )peHn )3 THI ) KapOaMOUIT )OKCH)METHIT 3 -

meTokcu-4-(hochonookcu)deH3oar

|
0

O
1.
_p2©

HO™ OH
434A: K cmecu wmerunBanmnara (250 wmr, 1,372 mmons) B DCM (2745 wmxi)

nobasysun audensun N, N-aumsonponmndocopamunnt (677 mki, 2,058 mmons), a 3atemMm
terpazon (0,45M B aueronurpune) (4574 wmxin, 2,058 wmmonb). IlonmyueHHyro cmech
nepeMelBaid Mpu KOMHATHOH Temmepatype B TedueHue 1 4. Anamu3z TLC mnokasan
pacxomoBaHue UCXOIHOTO MaTepuana. PeakimoHHyo cMech oxnaxnan 1o 0°C u nobasisiin
nepokcun Bopopoaa (35% B Boae) (1180 mxi, 13,72 mmosb). CMech OCTaBJISLTA HATPEeBATHCS
710 KOMHATHOM TeMIiepaTypsl U nepememnBanu B TedeHue 1 4. Ananus TLC nokasan nonHoe
pacxonoBanue mpoxykra craauu 1. Peakimonnyro cmech paszbasmsuin EtOAc, mpombiBanu
BOAOH, pacconoMm, cymmin Hagy MgSOs, (uiabTpoBamM M KOHLEHTPHPOBAIM B BAaKyyMe.
Ouncrka Qudu-xpomartorpadueid (auokcun kpemuus, 24 1, 0-75% EtOAc/rekcaHbi)
obecrieumna mnonyuyenne et 4-((6uc(Oensmunokcu)docoprin)okcu)-3-MeToKCHOeH30aTa
(594 wmr, 1,334 mmonb, Bbixon 98%).

MS ESIm/z 443.1 (M+H)

1H AMP (400 MI'uy, DMSO-d6) 6 7.63 - 7.54 (m, 2H), 7.40 - 7.37 (m, 10H), 7.35 -
7.31 (m, 1H), 5.22 - 5.20 (m, 2H), 5.19 (s, 2H), 3.87 (s, 3H), 3.86 - 3.85 (m, 3H).

434B: K cmecu wmetun 4-((Ouc(6ensmnokcu)docdoprn)okcn)-3-mMeTokcuben3oarta
(594 wr, 1,334 mmonb) B THF (8951 mxun) u Boge (4476 mxin) mpu 0°C mobasmsum LiOH
(64,3 mr, 2,69 mmons). [Tonyuennyro cmeck nepememmBany npu 0°C B Teuenune S 4. Cmech
pazbassuin EtOAc w nogkucisuin mytem nobdasnenus BogHou 1N HCl. Cron pasnensiiu u
OpPTaHUYECKUH CJIOH TpoMBIBANM paccosioM, cymwi Hag MgSOs, ¢uipTpoBain U
KOHLIEHTPpUpOBAIH B Bakyyme. Ounctka ¢pmsum-xpomarorpadueli (cunmkarens, 24 r, 0-100%
EtOAc/rekcanbl)  obecreumna  momyueHue  4-((Ouc(bensunokcu)dochopuin)okcn)-3-
MeToKcHOeH30HHOM kucioTsl (287,1 mr, 0,670 Mmmonb, Bbxon 50%).

MS ESI m/z 429.1 (M+H)
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434C: K cmecu (R)-5-6pom-N-(1-(2-¢prop-5-(TpudTopmerokcu)beHun)stui)-2-
meruHIKOoTHHaMuAa (370 mr, 0,878 mmons) B THF (5856 mxu) mopuusimu nobasnsiin NaH
(176 mr, 4,39 mmonp) B Teuerne 1 MmuH. CMeCh OCTaBIISLTN NIEPEMEIINBATHCS PH KOMHATHON
Temnepatype B TeueHue 10 MuH, U B 3TO BpeMs OoJblIe He HaOMoaanoch Bbiienenus raza. K
peakIMOHHON cMecn pao0aBmsu  xjopMmeTwn xjopdopmuar (235 wmxin, 2,64 MMmounb).
IlonyueHHyr0O cMechb MNEepeMElINBAaId IPU KOMHATHOW TeMIlepaType B TedeHue 6 4.
Peakimonnyro cmech paszbasisuin EtOAcC, mpombiBaiu BOAOH, pPaccoioM, CYLIMJIM HaJ
MgSOq4, ¢unpTpoBaIM M KOHLEHTPpUPOBaIH B BakyyMe. Oumcrka (uain-xpomartorpadueit
(cunmukarens, 24 r, 0-50% EtOAc/rekcansr) obecnieunia noiay4derue xiaopmerw (R)-(5-6powm-
2-metunHukotuHoum )(1-(2-prop-S-(tpudropmerokcu)penun)atun)kapbamara  (250,4  wr,
0,487 mmonb, BeIXOX 56%).

MS ESIm/z 514.0 (M+H)

1H AMP (400 MI'y, DMSO-d6) 6 8.66 (d, J=2.2 ', 1H), 7.93 (d, J=2.3 I';, 1H), 7.58
-7.54 (m, 1H), 7.41 (br d, J=9.7 ', 2H), 6.12 (d, J=7.2 T'y, 1H), 5.73 - 5.67 (m, 2H), 2.38 (s,
3H), 1.81(d, J=7.0 'y, 3H). MS ESI512.9 (M+H).

434D: Cwmecp Ouc(muHakonaro)qubopona (135 wmr, 0,530 wmmomb), N-(6-
xjopumunasof 1,2-b|nupunasun-2-un)aneramuna (93 mr, 0,442 mmonb), anerara kanusi (130
mr, 1,326 mmonb) u [1,1'-6uc(nudennndochuno)peppoueH|nuxnoponamnanus(Il) (16,17 wmr,
0,022 mmonb) B 1,4-nuokcane (1768 mxi) mpoayBanu a3oToM B TeueHue 5 muH. Cmech
HarpeBanu npu 100°C B teuenue 1 4. Ananuz LCMS mnokasan pacxoqoBaHHE HCXOIHOTO
marepuasa. CMeCh OCTaBJISUIM Uil OXJIAXKIEHHs] 10 KOMHATHOW TEMITEpaTyphl U TOOABIISLTH
XJIOPMETHI (R)-(5-6pom-2-merunaukoruromn )( 1-(2-prop-5-(tpudropmerokcu )henn)-
stun)kapbamar (227 mr, 0,442 mmons), kapbonat kanus (122 mr, 0,884 MMOJIb) 1 KOMILIEKC
1,1'-0uc(nudenundocduno)dpeppouen namianus(ll) nuxnopuna ¢ guxiopmeranom (18,04
mr, 0,022 mmodb). [lonydeHHY0 cMech MPOAYBAJIH a30TOM B TedeHue 5 MuH. Temmnepatypy
cMecu cHoa nosoamnu 10 100°C u mepememuBanu B Teuenne 1 4. Ilocne oxmaxkaeHus: 1o
KOMHATHOU TeMITepaTypbl PEakUUOHHYK cMmech pasdamisuin EtOAc, mpombiBajiw BOIOH,
paccomnoM, cymman Hax MgSOs, GunbTpoBaii U KOHLEHTPUPOBAIU B Bakyyme. OQUHCTKA
¢mm-xpomarorpadpueli  (cunukarenb, 24 1, MeOH/DCM) ofecneuunia ToJy4deHHe
xjopmetn (R)-(5-(2-aneramunonmmnasol 1,2-b]- nupunasun-6-mn)-2-meruaHukoTHHOMN)( 1-
(2-prop-S-(rpudropmerokcu)penmn)atun)kapdbamara (200 mr, 0,213 mmounb, Berxox 48,3%).
Hcnonb3oBanu Ha creayromei craquu 6e3 TOMOJTHUTEIbHON OYHCTKH.

MS ESI m/z 609.1 (M+H)
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434E: K cmecn 4-(6uc(6enzunokcn)pochoprir)okcn)-3-MeTOKCHOEH30HHON KUCIOTHI
(1,23 1, 2,87 mmons), xnopmetun (R)-(5-(2-aneramunonmunasol1,2-b Jnupunaszus-6-um)-2-
metriHUKOTHHOWN )( 1-(2-rop-5-(Tprdropmeroken)pernn)stmn)kapdbamara (1,11 r, 1,823
mMmodb) U Hoguna Hatpus (0,410 r, 2,73 mmone) B DMF (18,23 mu) noGaBisuin ocHOBaHUE
Xynura (3,18 mu, 18,23 mmonb). Temnepatrypy monydeHHOW cMmecu poBommmu ao S0°C u
nepeMeminBany. PeakunonHyro cmech pasOasisamu EtOAc, mpombiBaau BOAOH, paccoiom,
cyumnn Hag MgSO4, ¢unbTpoBaIM W KOHLEHTPUPOBAIM B BakyyMme. IlomyueHHBIH
HEOYMIIEHHbI NPOAYKT PACTHPAIU C AUITHIOBBIM 3(HPOM C TOJIYYEHHEM HKEJITOBATO-
KOPUYHEBOTO TBEPJOro BemlecTBa. TBepaoe BemecTBo pactBopsuii B DCM u mpomnyckanu
yepes3 npokianky 12 r cunukarens, smoupyst DCM. 3HaunTenbHOE KOIMYECTBO JKENAEMOTO
npoxykta Obuto  oOHapykeHo mnpu  mnpomeiBke DCM,  koropoe  moasepraiu
KOHLEeHTpupoBaHu ¢ mnonydeHueM (((5-(2-auerammupnoumunasol1,2-blnupunasun-6-mmn)-2-
meTmtHuKoTHHOMN )((R)-1-(2-¢TOp-5-(TprdTopMeTokcn )peHum)3Tri)kapOaMOonIT)OKCH )-
merun  4-(((6ensmnokcn)(ruapokcu)dochopun)oken)-3-merokcudenzoara (163 wmr, 0,179
MMoJib, BbIxon 10%) B BHAE KOPHMYHEBOIO TBEPAOrO BemecTBa. IIpOOyKT HCIIONB30BANIU B
nanpHeimeM 6e3 JOOTHUTENbHONH OUNUCTKH.

MS ESIm/z910,2(M + H)

434: K cMmecH (((5-(2-aueramunonmuaazof 1,2-b mupuna3zuH-6-mi)-2-
MeTHITHUKOTUHOWI)((R)-1-(2-rop-5-(Tpud TopmeTokcn)heHunn )3T )kapOaMOuT ) OKCH )-
metun  4-(((0ensmnokcen )(rugpokcu)docdopmn)okcn)-3-merokcudensoara (163 wmr, 0,179
MMOJb) 1 anusona (486 mxi, 4,47 mmonb) B DCE (3580 mki) nobasnsiiu TFA (689 mki,
8,95 mmonb). Temnepatypy mnoaydeHHOH cmecu aosoawian a0 S0°C m mepemeniuBaid B
tedeHue 1 4. HeouniieHHbIN NpOAYKT KOHLIEHTPUPOBAIU U ouninanyu npenapatusHoit HPLC
(C18, aueronutpwi/Boga/TFA) ¢ mnonyuenuem (R)-(((5-(2-aueramumoumunaso|1,2-b]-
MUPUAA3HH-0-11)-2-MeTHITHUKOTHHOMI )( 1 -(2-pTOp-5-(TprdTopmMeToKcH )HeHMIT )3 THIT )-
kapOamMou)oKCH)MeTHI 3-MeToKcu-4-((hocdonookcn)denzoara, TFA (89,4 mr, 0,096 mmoub,
BbIXON 53,4%).

MS ESIm/z 821.0 (M+H)

1H AMP (400 MI'y, DMSO-d6) 6 9.12 - 8.85 (m, 2H), 8.21 (br s, 2H), 7.61 - 7.48 (m,
2H), 7.47 - 7.15 (m, SH), 6.22 - 6.08 (m, 1H), 5.85 - 5.59 (m, 2H), 3.69 (br s, 3H), 2.48 (br s,
3H), 2.34-2.02 (m, 3H), 1.92 - 1.75 (m, 3H).

Coenunenne no npumepy 434 mpenctasisieT cOOOH MPOJEKAPCTBO COEAMHEHUS T10
npumepy 9-2. ITlone3HOCTh mposekapcTBa OOYCIOBIEHA AKTUBHOCTBIO €ro MeTadoJHTa,

npumep 9-2.



237

ITyomukammst marenta  US2009/0163489  packpeiBaeT COEOUHEHHUS, KOTOpPBIE

uHrnoupyroT pochonnozutua-3-kunaszy. [pumep 11 8 US2009/0163489 numeer cnenyromyro
CTPYKTYDY:

Ilpu TectupoBanuu coenunenust no npumepy 11 B anammuse RIPKI, onucanHom

BBILIE, OBbLIO OOHApYkeHO, uTo 3HaueHue IC50 paBHo 11 MKM.
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POPMYJIA U3OBPETEHUA

Coenunenne, umeromiee Gopmyay (1), wim ero comb, rae
R5 R5b
:fR5a
0] N\ AN R1
ANTQRUN. 2 L-A-R3
N X

6 |
R R X7 Ré

M

R! npencrasnser coboit H, ramoren, Cis-ankun, Cis-ranorenankun, Cis-

neiirepoankmi, Cis-ankoken, Cis-ranoreHankokcu, Cis-ankokcu, Ci.3-raJoreHajaKkoOKCu WUIu

C13-nelTepoalikoOKCH;

R? mpencrasnser coboit H, Cisz-anmxun, Cis-ankokcw, Cis-ranoreHankui, Cs-

ranoreHankokcy, Ci3-gefitepoankmn, Cy 3-neritepoankokcy, rajgored, NH, umu CN;

AJTKYT,

o)
oy
§ S
L npencrasmsier co60it C(O)NR? wm - (R)n ;
aNbTEePHATUBHO, -L-A- npencrassier coboit -CH2-NR?*C(O)-;

R? nezaBucumo npenctasisier coboit H, Ci4-ankmn win Ci4-aeidTepoanki;

anbrepHaTuBHO, R? mpencraBnser coboii ((pochonookcu)ankuakapOOHUIOKCH )-

((amuHO )amKHITKAPOOHUIIOKCH )JTK T,

((aMMHO )LIMKJTOATKUITKAPOOHUIIOKCH ) AJTK T,
((((pochonooKCH )aTTKUIT )KapOOHHUITIOKCH )aJTKHIT ) OKCHKAPOOHHI,
((((pochoHOOKCH )UK ITOATK LT )KAPOOHUITOKCH )aJTKILT )OKCUKAPOOHUIT,
((((amuHO)anKWIT)KaPOOHUITOKCH )AJTK T JOKCUKAPOOHWIT,

((((amuHO) I KITIOATTK U ) KapOOHHUIIOKCH )aJTKHJT ) OKCUKAPOOHIT HITH
((((pochonookcH )(aKOKCH )OEH30MIT )aTIKMIT ) OKCUKAPOOHWT,

A mpencraBisier coboit  Cis-amkmn, 3amemenHbrii 0-1 OH, Cig4-anxokcw,

3amernneHHbiii 0-1 OH, Cis-metitepoankmn, 3amemensbii 0-1 OH, Csg-uuknoankun-Ci z-

ankui-, Cis3-ankmn-Cs.6-UuKI0anKui-, rerepounkimi-Co.3-ankmi, rae ankmin 3amernqeH 0-1

OH, u rerepouunkin npeacrasisieT coboil 3-6-uIeHHOE KONbLO, coaeprKamee 1-2 rerepoaToma,

BbIOpanHbiX 13 O, N win S, u 3amerien 0-2 OH, ranoren wiu Ci.3-a1KuioMm,



239

R? npencTaBisier co0oil (GeHun wiaM S-O-ujieHHBIH TeTEpOLUKN, uMeromui 1-4
rerepoaroma, BeIOpaHHBIX U3 N u O, npu 3ToM mr00ast 3 GEeHUIBHBIX MM T'€TePOapUIIbHBIX
rpynn 3amemena 0-3 R¥;

R’ npencrapnser coboii rajgores, Ci.g-ankui, Ci-6-alKokcH, THAPOKCH-C 1-6-aJIKOKCH,
Ci.¢-netitepoankun, Ci.s-neiitepoankokcu, Ci.g-ramoreHankui, Ci.e-rajoreHankokcu, Cs.e-
nuknoankui, Css-ragoreHuuknoankui, Cs.6-uukinoankokc, Cs.6-uukinoankuia-Ci-3-alkoKCcu-,
Cs.e-uuxnoankmn-Ci.3-nedrepoankokcu-,  Cs.e-Iukinoankmi-Ci.3-raloreHankokcu-,  Cie-
ankokcu-Ci3-ankui-, C3.6-1ukn0ankokcu-Ci-z-aakmi-, Ci4-ankmi-SOz-, C3.6-LHUKIOATKHII-
SO,-, apun, Ce-10-apun-O-, Co.0-apun-S-; NRRICO-, (OH),P(0)-O-,  rereporuKi-,
rerepormki-O-, rereporuki-CHz-, rerepormkn-C(O)-, mpu 5TOM KaKAbIH Te€TEpOLIUKI
HE3aBUCHUMO TMPEACTaBJIsIeT Co0Ol 4-6-ujieHHOe KOJIbLIO, uMeromee 1-2 rerepoaroma,
BbIOpaHHBIX M3 N 1 O, U IpU 3TOM KaXIbIH AJNKMJI, [UKJIOAIKWI, apUil WIN Te€TePOLIUKI
3amemen 0-2 RY;

anbTepHaTUBHO, 2 R Ha coceTHUX aTOMax MOTYT COENUHATLCS ¢ 0OpasoBaHueM —O-
CH;-O-, —O-CH»-CH2>-, —0-(CH3)3- unu —O-(CH2)2-O-;

R® B kaxmoM ciyuae HesaBucHMO mpencTaBisieT coboit OH, Ci3-alikui, THAPOKCH
Ciz-anxun, Ciz-ankokcy, rajgoreH, C=0 unu Ci 3-ramoreHankuit Wik C3-6-LIMKITOATKHUII;

R® u RY HnesaBucumo BuiGpanbsl w3 H, Cis-ankmma, Cis-neifrepoankmma, Cs.e-
LUKJIOAJIKUJIA WJIM B3sITbie BMecTe ¢ N, K KOTOPOMY OHH IPHUCOEIUHEHBI, 00pasylT 4-6-
YJEHHOE TeTePOLUKINYECKOe KOJbLo, umerouee O0-1 TONMONHUTENbHBIA TIeTepOoaToM,
BbIOpanHbii U3 N, O u S, u 3amemenHoe 0-4 3aMeCTUTENSIMU, BHIOPAHHBIMU U3 EHTEPUS UITH
rajioreHo;

R* npencrasnsier coboit H, Cl, F, Br, Ciu-amkun, Ci4-amxokch, Ci4-raJoreHanku,
C1.4-nefitepoankun, Ci-nefiTepoankokcy, nuktonpormn win NRR:

R® u R! mesasucumo Beibpanbl uw3 H, Cis-amkuma, Cis-meiitepoankmma, Cs.-
LUKJIOAJIKAJIA WUIH B3siTble BMecTe ¢ N, K KOTOPOMY OHHU IPHCOEIHUHEHBI, 00pasyrT 4-0-
YJIEHHOe KOJIbLO, 3aMelieHHoe 0-4 3aMeCcTHTENsIMH, BBIODAHHBIMH W3 JACHTepUd Win
rajioreHo;

R’ mpencrasnser coboit H, HO-, Cis-ankun-C(0)O-, CN, Cis-amkokcn, NRERM,
(OH),P(0)O- umu NH,CHR®*CO-, rne R® npencrasnser coboit H, Cis-ankun umu Ciss-
alKOKCH-C1-3-aJIKUJ,

R3? 1 R nesasucumo suibpanst 3 H, Ci3-ankua,

umm R*® u R® Bmectre oOpasylor 3-6-umeHHOE KapOOLMKIHYECKOE MM

reTePOLMKINIECKOE KOJIBIIO, KOTOpoe 3aMerieHo 0-2 3aMecTuTessiMu, BbiopanHbiMu U3 F, Ci.
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s-ankuiaa win  Cl.3-TaJoreHaNKiiIa, NP 3TOM TeTEePOLMKINYecKoe KoibLo umeer 0-2
rerepoaroma, BbIOpaHHbIX 13 N, O u S;

umu R’ orcytersyer, u R% u R Bmecte 06pasyioT 3-6-4eHHOe KapOOIHKIHYECKOe
WIN TeTePOLMKINYECKOe KOJbLO, KoTopoe 3amerieno 0-1 3amecturenem, BoIOpaHHBIM 13 F,
i Ci.3-aJIKuIIa, MU 5TOM FeTepOLKINYECKoe KoJbLo uMeeT 0-2 rerepoaroma, BRIOpaHHBIX
mN,Ous;

R u R! mesapucumo suiOpanb u3s H, Cis-ankuma, Cis-neifrepoankuna umu Cs.g-
LIUKJIOAJIKUJIA;

anbTepHaTuBHO, R® um R BMecte ¢ a30TOM, K KOTOPOMY OHH TMPHCOEIUHEHBI,
COCNUHSIOTCA ¢  OoOpa3oBaHHEM  NHUNEPUAMHWIA, MOPQOJMHWIA,  MUNEPA3HHIIA,
MUPPOTUANHUNIA UM a3eTUIMHIIIA, MOObIe U3 KOTOPBIX 3amemenbl 0-3 R

R! npencrasnser co6oit Ci-3-amkun, rajored wid Ci-3-raloreHanku;

RJ npencrasnser coboii ranoren wim OH;

R® npencrasnsier coboit H unu Ci.3-ankui,

X npencrasnsier coboit N unu C-R7; rne R npencrasnser coboii H, ranoren, CN, Ci-
3-ankui, Ci-3-ankokcu, Ci.3-ramoreHankmt win Ci-3-raJOreHajJKOKCH, U

n pasHo 0, 1 nmm 2.

2. Coenunenue, umeroniee Gopmyay (1), wiu ero cosb, rae
R5 R5b
:2LR53
0] N\ AN R1
NN, 2 L—A-R3
N X

6 |
R R2 X7 O Ré

@

R! npexncrasnser coboit H, ramoren, Cis-ankun, Cis-ramorenankun, Cis-
nerirepoankmi, Cis-ankoken, Cis-ramorenankokcu, Cis-ankokcu, Ci-3-raJOreHaaKOKCH WUITH
C1.3-nefTepoalikoKCH,

R? npencrasnsier coboit H, Cis-amkun, Cis-amxokcu, Cis-ramorenankui, Cis-
ranoreHankokcu, Ci3-gerirepoankmn, Ci3-aefitepoankokcu, rajored, NH; wmm CN;

L nmpencrasnsier coboit C(O)NR? mnm —NR*C(0O)-;

aNbTEPHATUBHO, -L-A- npencrasnser coboit -CH2-NR*C(O)-;

R® nezasucumo npencrasnsier codoit H, Cr4-ankun unu Cr4-aedTepoanku,
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A obosnauaer Ci4-amku, 3amemensbiid 0-1 OH, Ci4-neliTepoankui, 3amMmemeHHbii 0-
1 OH, Cs.-uuknoankuia-Ci-z-ankuj-, Ci-3-ankui-C3.6-LUKI0aIKHII-,

R? npencTaBisier coOoil (GeHun wiam S-O-uNieHHBIH TeTepOLUKI, uMeromui 1-4
rerepoaroma, BeIOpaHHbIX U3 N u O, pu 3TOM JIt0ObIe U3 (PEHMIBHBIX HITH FeTepOapUIbHBIX
rpynn 3amemensl 0-3 R,

R?*? npencrapnser coboii rangores, Ci.c-ankuin, Ci-6-alKokcH, THAPOKCH-C 1.6-aJIKOKCH,
Cie-netitepoankun, Ci.s-neiitepoankokcu, Cig-ramoreHankui, Ci.g-rajoreHankokcu, Cs.e-
nuknoankui, Css-rajoreHuukIoankui, Cs.6-UuKI0aaKkokcu, Cs.¢-IukI0ankui-Ci-3-aIKOKCH-,
Cs.s-uuxnoankmi-Ci.3-nedrepoankokcu-,  Cs.e-Iukinoankmi-Ci.3-raioreHankokcu-,  Cis-
ankokcu-Ci3-ankui-, C3.6-IUKI0aNKOKCH-C13-ankui-, Ci4- ankui-SOsz-, C3.6-LHUKIOATKHII-
SO;-, Co-10-apun-S-, NRRUCO-, rerepouukn-, rerepouukn-O-, rereporukia-CHs-, mpu 3ToM
Ka’KIIblii TETEPOLIMKII HE3aBUCUMO MPEACTABISIET CO0O0M 4-6-4ieHHOE KOJbLO, umeroinee 1-2
retepoaroma, BbIOpaHHbIX M3 N u O, M OpU 3TOM KaKIbIA aJKWJI, LUKJIOAJKHI WIH
rerepormki 3amemen 0-2 RP;

R® B kaxxmom cilydae He3aBUCUMO mpencrasisier codoit Ci.z3-anmkui, ranored, C=0 wium
C1-3-raJIOreHaJIKHII,

R® u RY mesasucumo BwIOGpanbl m3 H, Cis-ankuma, Cis-meiirepoankuna, Cs.e-
LUKJIOAJIKUJIA WJIK B3sITble BMecTe ¢ N, K KOTOPOMY OHH MPHCOEIUHEHbI, 00pasyroT 4-0-
YJEHHOE TeTePOLUKINYECKOe KOJbLo, umerwee O0-1 TONMONHUTENbHBIH TIeTepoaToM,
BbIOpanHbii U3 N, O u S, u 3amemeHHoe 0-4 3aMeCTUTENSIMU, BHIOPAHHBIMU U3 EHTEPUS UITH
rajloreHo;

R* npencrasnsier coboit H, Cl, F, Br, Ciu-amkun, Ciu-anxokch, Ci4-ranoreHanku,
C1.4-nefitepoankun, Ci.4-nefiTepoankokcy, nukionpormn win NRR:

R® u R! nesasucumo Beibpanbl w3 H, Cis-amkuma, Cis-meiitepoankmma, Cs.-
[UKJIOAJIKUAJIA WM B3sITbie BMecTe ¢ N, K KOTOPOMY OHHU MPHUCOEIUHEHBI, 00pa3yroT 4-6-
YJIEHHOe KOJbLO, 3aMmemeHHoe 0-4 3amMecTUTeNsiMH, BBIODAHHBIMH W3 JCHTEpUS WU
raJloreHo;

R’ mpencrasnser coboit H, HO-, Cis-ankun-C(0)O-, CN, Cis-amkokcn, NRER™,
(OH),P(0)O- umu NH,CHR®CO-, rne R® npencrasnser coboit H, Cis-ankun umu Ciss-
alKOKCH-C1-3-aJIKUI,

R3? 1 R nesasucumo suibpanst u3 H, C13-ankma,

um R*® u R® Bmecre oOpasylor 3-6-umeHHOE KapOOLMKIMYECKOE MM

reTepPOLMKINYECKOe KOJBLIO, KOTopoe 3ameineHo 0-1 3amecturenem, BbIOpaHHBIM U3 F um
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C13-aJKuia, mpy 5TOM TeTEPOLUKINYECKOe KOMbLO nMeeT 0-2 reTepoaTtoma, BEIOPAHHBIX W3
N,OuS;

umu R’ orcytersyer, u R% u R Bmecte 06pasyioT 3-6-4eHHOe KapOOIHKIHYECKOe
WA TeTEPOLMKIINYECKOe KOJIbIO, KoTopoe 3amemeHo 0-1 3amecturesneM, BHIOpaHHBIM U3 F
win Ci.3-aJIKuia, PU STOM TeTEPOLUKINIECKOe KONbIo umeeT 0-2 reTepoaroma, BEIOPaHHBIE
mN,Ous;

R u R! mesapucumo suiOpanb u3s H, Cis-ankuma, Cis-neifrepoankuna umu Cs.g-
LIMKJIOAJIKHUIIA;

R® npencrasnsier coboii H unu Ci.3-ankun;

X npencrasnsier coboii N unu C-R’; rae R’ npenctasnser coboit H, ranoren, CN, Ci.

3-asakul, Ci-3-aakokcH, Ci.3-ramoreHankut uin Ci-3-raJOreHaJKOKCH.

3. Coenunenue no nn. 1-2 unu ero conb, rae R npencrasnser co6oit mupuauHun umm

MUPPONUN, JTH0Oble U3 KOTOPBIX 3amemenbl 0-3 R,

4. Coenunenue o m. 1-3 uium ero coib, rae A npencrasisier codoi Ci4-anku,

sameuiennblit 0-1 OH, Cy.4-neiitepoankm, 3ameuennbiii 0-1 OH.

5. Coenuuenne no . 1-4 uam ero conb, rae R> mpencrasisier coboii dhermn
2 ;-

samerneHnbIi 0-3 R

6. Coenuuenne 1o . 1-5 uam ero cosb, rae R npencraenser coboii ranoren, Ci.6-
2 2

ankmn, Cps-ankokeu mnun NRRCO-.

7. CoenuHenue no mi1. 1-5 UK ero CoJjib, Ie
R! npencrasnser coboii H unu Ci 4-anku;
R? npencrasnser coboit H, Cy 3-ankun umu C) 3-aJIKOKCH;

R* npencrasnser coboit H, Cl, F unu Ci 4-ankun, C1 4-aJKOKCH.
8. CoenuHeHue 10 1. 1-7 WM €ro COJb, OTIMYAIOIIEECs TEM, YTO
A npencrasisier coboii —CHz-, CD;-, -CH2CHz-, -CH(CH3)-, -CH(CD3)-, -

CH,CH>CH(CH3)-, -CH>CH>CH(OH)- wu -CH»-umkionpomnui-.

9. CoenuHeHnue 1o 1. 1-8 WK ero Cojb, OTIIMYAOIIEECs TEM, YTO
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L mpencrasmisier coboii C(O)NH;
R® npencrasnser coboit H;
X npencrasnser coboit N umu CR’; u

R’ npencrasnser coboii H unu ragorexo.

10. Coenunenue o . 1-9 uim ero cojb, OTIMYAOIIEECs TEM, YTO

X npencrasisietr codoi N.

11. Coenunenue 1o . 1-9 uim ero cojb, OTIMYAOIIEeCs TEM, YTO

X npencrasnsier coboii CR7,

12. Coenunenue mo nm. 1-11 uam ero conb, rae COeqUHEHHe BHIOPAHO U3 COSIMHEHHH 10
puMepam.
13. dapmarieBTUYEeCKass KOMIIO3HLIUS, COAEpIKaIas OJHO WK 0ojiee COSAMHEHHUH IO Il

1-12 wmm ero (apmaneBTHYECKH NPUEMIIEMYIO COJb U (hapMalleBTUUECKH HPHEMIIEMBbIH

HOCHUTEIb.

14. Cnoco®0 wHruOupoBaHusT aKTUBHOCTH KasewHkuHasbl RIPK1 vy maruenra,
BKJIIOYAIOLIUI BBEACHHE MALUEHTY, HY>KAAIOIIEMYCs B 3TOM, TepaneBTH4YeCcku 3P dexkTuBHOTO

KOJIMYECTBA OQHOI'O UJIU HECKOJIbKUX COeqUHEHUN o . 1-12.

15. Crnocob neuenust 3a00eBaHys, BKIIIOYAOIINN BBEIEHUE CYOBEKTY, HYKIAOMEMYyCsl B
5TOM, TepaneBTHYeCKH 3(PPEKTUBHOTO KOJIUYECTBA MO MEHbIIEeH Mepe OJHOrO COEAMHEHHS
no 1. 14, oTnuYarmuiics TeM, 4To 3a00/IeBaHKe BIOPAHO U3 BOCHAJIUTEIHLHOTO 3a00IeBaHUS
KUIIEYHHKA, sI3BEHHOTO KojuTa, Oonesnn KpoHa, ncopuasza, peemaroungHoro aprpura (PA) u

CepACYHON HEAOCTATOYHOCTH.
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