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WJIN UX CTEPEOH30MepaM, TayToMepam Hin (papmanes-
TUYECKH MPUEMIIEMBIM COJSIM, IT€ BCE MEPEMEHHBIE
SIBIISIIOTCSI TAKOBBIMU, KaK OIIPEJENICHO B JAHHOM OIU-
CaHMU. DT COEIMHEHHSI IIPEJICTABIIAIOT COO0H cellek-
tuBHble ROCK mnruburopst. Hacrosimee usobpere-
HHE TaKKe OTHOCHUTCS K (papMaleBTHIeCKUM KOMIIO-
3UIUSIM, COAEPIKALIUM 3TH COSIUHEHHs, H crtocobam
JICUCHHS CEPJEUHO-COCYAUCTBIX, IMAaKOIl MyCKynaTy-
PBI, OHKOJIOTMUYECKUX, HEBPONATOJIOIMYECKUX, ayTO-
UMMYHHBIX, (PMOPO3HBIX W/WJIM BOCHAIUTENBHBIX 3a-
OoJieBaHUi C UX IPUMEHEHUEM.
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PTAJIASUHOHBI 1 U30OXWHOJNHOHBI B KAYECTBE HHT'HBUTOPOB ROCK

OBJIACTb TEXHUKH
Hactosimnee m3oOpereHne OTHOCHUTCS, B OOIIEM, K HOBBIM COEAMHEHUSM (ranmasmHOHa U
HU30XHMHOJIMHOHA H Hux aHaJioraM, KOTOPBIC  SABJIAKOTCS I/IHFI/I6I/ITOpaMI/I RhO-KI/IHaS,
KOMIIO3ULUAM, COACPNKAIIUM UX, U criocobam ux MMPUMCHCHUW, HAIpUMEP, AJIA JICUCHUA WU

PO HIIAaKTUKN PAaCCTPONCTB, CBSA3AHHBIX ¢ abeppaHTHOIH aKTUBHOCTHIO Rho-KnHa3bL

YPOBEHb TEXHUKH

Rho-kunaza (ROCK) sBnsercss 4ieHOM ceMelcTBa CEpUH-TPEOHHMHOBBIX IPOTEUHKHUHA3.
ROCK cymectByer B aByx m3opopmax, ROCK1 u ROCK2 (Ishizaki, T. et al., EMBO J.,
15:1885-1893 (1996)). ROCK Obu1a unentuduipoBana B kadecTse 3p(HEeKTOPHON MOJIEKYJIbI
RhoA, nebonbmoro I'Td-cs3biBarommero Oenka (G-0enka), KOTOPBIH UrpaeT KIFOYEBYIO POJIb
B CJIOXHBIX myTsix curHaiabHOM cuctembl kietku. ROCK u RhoA mnocemecTHO
skcrpeccupyrorcss B TkaHax. CurHampHbii myTe RhoA/ROCK BkiIIOUEH B psii KJIETOUHBIX
¢bynkmii, Takux kak (opmuposaHne ACTIN® (6eqok MBIIEYHBIX BOJIOKOH), KJI€TOYHAS
anresusi, Murpanus kietok u uurokunes (Riento, K. et al., Nat. Rev. Mol. Cell Biol., 4:446-456
(2003)). OH Takke HEMOCPENCTBEHHO Y4aCTBYET B PEryJISILMUA COKPAIIEHUS TIAIKUX MBbILIL]
(Somlyo, A.P., Nature, 389:908-911 (1997)). B pesyinbraTe akTHBaLUU €ro perenTopa,
aktuBupyercsi RhoA, u, B cBoro ouepenpb, aktuBupyer ROCK. Axtuupoannass ROCK
bochopunrpyeT MUO3UH-CBSI3BIBAKOIIYI0 CyObenuHuily (ocdaraspl Jerkux Leneil MHO3WHA,
KOTOpasi MHrHOMpyeT akTHUBHOCTH (ocdarasbl W mpuBoguT K cokpamenuto. CokparneHue
IJIAIKOH MYCKYJIaTypbl B COCYAHCTON CUCTEME MOBBILIAET KPOBSHOE IABJICHUE, YTO MPUBOIUT
K THIIEPTEH3UH.

CymecTByeT HeMasio (hakTOB B JIUTEPATYpPe O TOM, YTO CUrHaNbHbIA MyTh Rho A/ROCK wurpaer
BAKHYIO pOJb B Mepenadye CHUTHAJIOB, WHHUIMHUPOBAHHOW HEKOTOPbIMH Ba30aKTHBHBIMH
dakropamu, Hanpumep, anruoreHsuHom Il (Yamakawa, T. et al., Hypertension, 35:313-318
(2000)), yporensunom II (Sauzeau, V. et al., Circ. Res., 88:1102-1104 (2001)), sugorenuHom- 1
(Tangkijvanich, P. et al., Hepatology, 33:74-80 (2001)), ceporonnnom (Shimokawa, H., Jpn.
Circ. J., 64:1-12 (2000)), nopsnmuaeppunom (Martinez, M.C. et al., Am. J. Physiol.,
279:H1228-H1238 (2000)) u dakropom pocra tpombouuro (PDGF) (Kishi, H. et al.,, J
Biochem., 128:719-722 (2000)). MHuorue u3 3>THX (aKTOPOB YYacCTBYIOT B IATOT€HE3E
CEepACYHO-COCYUCTBIX 3a00JIEBAHUN.

JlonoJHUTENbHBIE HCCIENOBAHUS B JIUTEPAType, HCIONB3YIOIIHE W3BECTHBIE WHTHOUTOPBI

ROCK ¢azynun (Asano, T. et al., J. Pharmacol. Exp. Ther., 241:1033-1040 (1987)) nnu Y-
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27632 (Uehata, M. et al., Nature, 389:990-994 (1997)) Takske MIUTFOCTPUPYIOT 3Ty CBSA3b MEXKIY
ROCK wu cepaeuHo-cocymuctbiMu 3a0oneBaHussMH. Hampumep, ObpLIO TOKa3aHO, dYTO
skcrpeccusi U akTHBHOCTh ROCK TMOBBIIAETCS Y CHOHTAHHO THUIEPTEH3UBHBIX KPBIC,
npearnonaras CBsi3b C Pa3BUTHEM THIIEPTOHHMHU Y 3THUX XKUBOTHBIX (Mukai, Y. et al., FASEB J.,
15:1062-1064 (2001)). beuto nmokazano, yro uaruourop ROCK Y-27632 (Uehata, M. et al,,
Nature, ibid.) cylecTBEHHO CHIKAET apTepUANIbPHOE ABJICHHUE B TPEX MOJENSAX THIIEPTOHUH Y
KpPbIC, B TOM 4YHCJI€ HA MOJEMSIX Y CIIOHTAHHO THIEPTEH3UBHBIX KpbIC, PEHAIbHO
TUNEPTEH3UBHBIX KPBIC M Y KpPBIC C COJb-WHAYLUPOBAHHOH (auerar Ie30KCHKOPTH30HA)
TUNEPTEH3Uel, BMECTe C TEM OKa3blBas JIMIIb HE3HAUYUTENbHOE BJIHMSHHUE HAa KPOBSHOE
JaBJIEHUE Y KOHTPOJbHBIX KPbIC. DTO noATBep:kaaer cpsi3b Mexny ROCK u runepronueii.
Jlpyrue wuccrnenoBaHus CBUAETENbCTBYIOT O cBsasm Mexay ROCK u  arepockieposzom.
Hanpumep, nepeHoc reHoB noMuHaHTHO-HeratuBHO# ¢opmbl ROCK mopasisn oOpaszoBanue
HEOMHTHUMBI TIOCJIe OBpeXaeHus OanioHa B OenpenHbix aprepusix cBunbH (Eto, Y. et al., Am.
J. Physiol. Heart Circ. Physiol., 278:H1744-H1750 (2000)). B anamoruuHoOi Monesu
uarnourop ROCK Y-27632 Takske nopasisiia oOpa3oBaHne HEOMHTUMBI y KpbIc (Sawada, N. et
al., Circulation, 101:2030-2033 (2000)). Ha wmogmenu IL-1 OeTa-UHAYLHPOBAHHOTO
KOPOHApPHOTO CTEHO3a Y CBUHBH OBbUIO MOKA3aHO, YTO JUINTENIbHOE NMPUMEHEHHe MHruOuTOopa
ROCK ¢a3yauna mOCTENEeHHO YMEHbINAET KOPOHAPHBI CTEHO3, a TaKXKe CHOCOOCTBYET
perpeccud KOPOHAPHOIO CTeHO3Wpyroiero pemonenupoBanusi (Shimokawa, H. et al.,
Cardiovascular Res., 51:169-177 (2001)).

JlonoJHHUTENbHBIE MCCIIENOBAaHUS MOKa3biBalOT, 4To HHruOutop ROCK Obun ObI mose3eH npu
JEYSHUH IPYTUX CEepIeYHO-COCYAUCTHIX 3aboseBanHuii. Hampumep, ObUIO MOKa3aHO, YTO B
MOZIENT! WHCYJbTAa Y KpPbIC a3y YMEHbIIAeT W pasMep WH(ApPKTa, U HEBPOJOTHUYECKHUI
neduumt (Toshima, Y., Stroke, 31:2245-2250 (2000)). Bruio mokazano, uto uaruourop ROCK
Y-27632 cHuxkaer runeprpoduro kenyaouka, ¢uOpo3 M (QyHKUMHM B MOAENH 3aCTOHHOM
CepACYHOH HEAOCTATOYHOCTH Y KpbiC JMHUM Dahl, 4yBCTBUTENBHBIX K COJIEBOH IHETE
(Kobayashi, N. et al., Cardiovascular Res., 55:757-767 (2002)).

Jlpyrue ucciaenoBaHHUs Ha JKUBOTHBIX WJIHM KIMHUYECKHE uccienoBaHusi ces3biBatoT ROCK ¢
JOTIOTHATETBHBIMU 3a00JIeBaHHUSIMY, BKIJIIOUYAsi KOPOHApPHBIN Ba3zocmasM (Shimokawa, H. et al.,
Cardiovasc. Res., 43:1029-1039 (1999)), cna3sm cocynos rojoBHoro mosra (Sato, M. et al.,
Circ. Res., 87:195-200 (2000)), umemuro/penepdysnonHoe nospexxaenne (Yada, T. et al., J
Am. Coll. Cardiol., 45:599-607 (2005)), nerounyto runeprensuro (Fukumoto, Y. et al., Heart,
91:391-392 (2005)), crenokapmauto (Shimokawa, H. et al., J. Cardiovasc. Pharmacol., 39:319-



327 (2002)), 3abonesanue mouek (Satoh, S. et al., Fur. J. Pharmacol., 455:169-174 (2002)) u
spexktuibHy0 nucynkumto (Gonzalez-Cadavid, N.F. et al., Endocrine, 23:167-176 (2004)).

B npyrom unccnenosannu ObUIO MPOAEMOHCTPUPOBAHO, YTO HHIMOMPOBAHNE CUTHAJIBHOTO My TH
RhoA/ROCK mno3Bossier (popMHpPOBaTP MHOKECTBO KOHKYPHUPYIOIIUX JIAMEJUTHUIIOANH, YTO
HapyIIaeT NMpoAyKTuBHYK murpanuio MonoumutoB (Worthylake, R.A. et al., J Biol. Chem.,
278:13578-13584 (2003)). Takke coobmanoch, 4TO HU3KOMOJIEKYJIApHBIE HHIUOUTOpHI Rho-
KWHa3bl CIIOCOOHBI MHrHOMpoBaTh onocpenoBanHblii MCP-1 xemorakcuc in vitro (lijima, H.,
Bioorg. Med. Chem., 15:1022-1033 (2007)). BcneacrBue 3aBUCUMOCTH MUTPAlMd UMMYHHBIX
kieTok oT curHanpHOro nytu RhoA/ROCK mMoxHO Obuto ObI OXKHZAATh, YTO HMHTHOMPOBAHUE
Rho-knHa3bI Takke MOMKHO MPUHECTH MOJNb3Y MPU TaKUX 3a00JI€BaHUAX, KAK PEBMATOMIHBIN
apTpPUT, IICOPUA3 U BOCTIAJIUTEIbHOE 3a00I€BaHNE KULIIEUHUKA.

BrineykasaHHble UCCI€AOBaHMUS CBUIETENbCTBYIOT O cBsasu Mexnay ROCK u cepaedno-
COCYAMUCTBIMH 3a00JIEBAHUSIME, BKJIIOYAs TUIEPTOHUIO, ATEPOCKJIEPO3, PECTEHO3, HWHCYJIbT,
CepIeuHYI0 HEJNOCTATOYHOCTh, KOPOHAPHBIM  Ba3zocmasM, LepeOpaibHBIl  Ba30CHa3M,
ULIeMHIO/periepy3MOHHOE MOBPEKIEHHE, JIETOUHYIO TMIIEPTEH3HI0 U CTEHOKAPIUIO, a TaKXkKe
3a00JIeBaHNE TOYEK W JPEeKTHIbHYI nuchyHkimo. IlpuHMMas BO BHMMaHHME HOKa3aHHOE
Bozneiicteue ROCK na rnankue mpimipl, nHruoutopsl ROCK Taxske MOryT mpuMeHSThCS ITpU
APYruX 3a00JIeBaHMAX, CBA3AHHBIX C THIIEPPEAKTUBHOCTBIO IJIAIKOW MYCKYJATYpbl, BKJIIOYAs
actmy u riaykomy (Shimokawa, H. et al., Arterioscler. Thromb. Vase. Biol., 25:1767-1775
(2005)). Kpome Toro, Rho-kmHaza ObU1a yka3aHa B Ka4yeCTBE MHIICHU JIEKAPCTBEHHOTO
CpeAcTBa U JICYEHHs APYTHX Pa3IMYHBbIX 3a00J€BaHUM, BKIJIIOYAs BOCMAJCHHE BEPXHUX
IbIXaTeNbHBbIX MyTel u runepuyyBcTBUTenbHOCTh (Henry, P.J. et al., Pulm. Pharmacol Ther.,
18:67-74 (2005)), pak (Rattan, R. et al., J. Neurosci. Res., 83:243-255 (2006); Lepley, D. et al .,
Cancer Res., 65:3788-3795 (2005)), ¢ubposusie 3abonesanus (Jiang, C. et al., Int. J. Mol. Sci.,
13:8293-8307 (2012); Zhou, L. et al., Am. J. Nephrol., 34:468-475 (2011)), a Taxxe
HEBPOJIOTHYECKHE PACCTPONCTBA, TAKHE KAaK TPAaBMbI CIIMHHOTO MO3ra, 00ie3Hb AJblreimepa,
paccestHHBIN CKJIepO3, UHCYJIBT U HeBpomaTtudeckas 6onb (Mueller, B K. et al., Nat. Rev. Drug
Disc., 4:387-398 (2005); Sun, X. et al., J. Neuroimmunol., 180:126-134 (2006)).

CoxpansieTcsi HEpeaqM30BaHHAS MEIULHCKAass TMOTPEOHOCTh B HOBBIX JIEKAPCTBEHHBIX
mpemaparax il JIYeHUs] CepAeYHO-COCYOUCThIX 3aboneBanmii. B 2012 OOHOBISUIHCH
CTaTUCTHYECKHE MaHHbIE IO 3a00JIEBAHUSM CEPAEYHO-COCYIUCTON CHUCTEMBI U HHCYJBTY
AwmepukaHckoil accoumanmu kapauonoros (Circulation, 125:€2-e220 (2012)), cooburanocs,
YTO CEePAEYHO-COCYIUCThIE 3a00JeBaHusl SBISIOTCS NpudynHOM 32,8% OT BCceX cMepTed B

CIIA, umemunveckass Oone3Hb cepana BbI3bIBaeT ~ | u3 6 cmeprerd B uenom B CIIA.
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YeyryOmsist atu udpsl, 6bUI0 ycTaHOBIEHO, 9To ~ 33,5% ot B3pocnoro Hacenenms: CLIA
SBJISUIOCh TUNEPTOHUKAMH, W ObUIO moncumrtaHo, uyro B 2010 romy ~ 6,6 MIIH B3pPOCIHBIX
aMepHuKaHIeB OyIyT UMETh CEPACUHYIO HEOCTATOUHOCTh. [103TOMY, HECMOTPSI HA KOJIMYECTBO
JIEKapCTBEHHBIX MPENapaToB, NOCTYIHBIX IS JIEYEHUS CEPAEUYHO-COCYIUCTBIX 3a00seBaHuUil
(CVD), Bkmrouasi AnypeTukyd, Oera-00KaTophl, HHTHOUTOPBI AHTMOTEH3UH-TPEBPAIIAIOLIETO
¢dbepmenTa, 6JIOKATOPHI AHTMOTEH3MHA U OJIOKATOPhI KabIHeBbIX kaHAIoB, CVD ocraroTcst ms
MHOTHX MAalMeHTOB HEJOCTATOYHO KOHTPOJUPYEMBbIMU HIIM PE3HCTEHTHBIMH K COBPEMEHHBIM
JIEKapCTBEHHBIM CPEACTBAM.

XoTs cymecTByeT MHOXKeCTBO coodmenuii o uaruburopax ROCK B cramuu uccnenoBanwus
(cm, Hampumep, nmatentsl CIITA 2012/0122842 Al, US 2010/0041645 A1, US 2008/0161297
Al, u Hu, E. et al., Exp. Opin. Ther. Targets, 9:715-736 (2005)), dasyaun sBusercs
ennHcTBeHHbIM nHrHONTOpoM ROCK Ha priHKe B Hacrosimiee Bpems. JlekapcTBeHHas (opma
IUIsl BHYTPUBEHHOTO BBeNeHHs ofnoOpeHa B SInoHuu 1uis neveHus nepedpaibHOro Ba3ocnasma.
Coxpansiercst moTpeOHOCTP B HOBBIX TEPANEBTUYECKUX CPENCTBAX, BKJIIOYAss HHTHOHTOPBI
ROCK, pns jedeHHst CepAedyHO-COCYAMCTBIX 3a00JeBaHHM, paka, HEBPOJOTHMYECKHX
3a0oneBaHMii, MOYeUHbIX 3a0oieBaHuil, (PUOPO3HBIX 3a00NieBaHM, OPOHXHAIBHON AaCTMBI,

SPEKTHIIbHON NUCHYHKLIUH U TIIayKOMBI.

CYHIHOCTb U30BPETEHUA
HacTositnee n3o0peTeHre OTHOCUTCSI K HOBBIM COSAMHEHUSIM (PTala3MHOHA M M30XUHOJMHOHA,
UX aHAJIOraM, BKJIIOYAsl UX CTEPEOM3OMEPBI, TAyTOMEPHI, (apMalleBTHYECKH PUEMIIEMbBIE COJIH
WIH COJIBBATHI, KOTOPBIE MOJIE3HBI B KAYECTBE CEJIEKTHBHBIX HHIHOUTOPOB Rho KMHA3BbI.
HacTositiee nzobpereHne Takke OTHOCHTCS K CITOco0aM U POMEKYTOUYHBIM COSTUHEHUSIM IS
U3TOTOBJICHHSI COETUHEHHI 110 HACTOAIIEMY U300PETEHHIO.
Hactosimmee wum3o0pereHne Takke OTHOCUTCA K  (hapMaLEBTHUECKUM  KOMITO3ULIHSIM,
copepkaM (papMalieBTHYECKH MPUEMIIEMbI HOCHTENIb W, MO MEHbLIEH Mepe, OOHO W3
COEMHEHUIl 10 HACTOSIIEMY H300pPETEHHI0 WM HX CTEPEOH30MEPBL, TayTOMEPHI,
(apMareBTHIECKH MPUEMIIEMbIE COJIU HITH COJTbBATBL
CoenuHeHust o N300PETEHHIO MOTYT OBITh MCIIOJIB30BAHbBI MTPU JICUEHUH H/UITH TPOPHUITIAKTHKE
COCTOSIHUH, CBs3aHHBIX ¢ abeppaHTHOH akTuBHOCTHIO ROCK.
CoenuHeHHs: IO HACTOSIIEMY H300PETEHUIO MOTYT OBITh HCITOJIb30BAHBI B TEPAITHH.
CoenuHeHus1 MO HACTOALIEMY H300PETEHHIO MOTYT OBITh HCIIOJIB30BAHBI IS W3TOTOBJICHUS
JIEKapCTBEHHOTO CPEACTBAa Ui JICYEHUS W/WINM TPO(PHUIAKTHKH COCTOSHHS, CBSI3AaHHOTO C

abeppantHoii akTuBHOCTHIO ROCK.



B npyrom acmekte HacTosiee H300peTe€HHe OTHOCUTCS K CHOCOOy JIeYeHHsl CephedHO-
COCYAMCTOrO WJIM CBSI3AHHOTO C HHUM 3a0oyieBaHus, Crnocoly, BKIIFOYAKOLIEMY BBEISHHE
NAUCHTY, HYKAAOIEMYCA B TAKOM JICUCHUH, COCAUHECHUS 1O HACTOALIEMY I/1306peTeHI/II'O, KakK
omucaHo Bbime. llpumepsr Takux 3a00NeBaHMI, KOTOPBIE MOKHO JIEUHUTb, BKJIFOYAIOT,
HalpuMep, THIEPTOHHUIO, aTepPOCKJIEPO3, PECTEHO3, MHCYJBT, CEPASYHYI0 HEIOCTaTOYHOCTb,
MOYEYHYIO HEOCTATOYHOCTh, UIIEMHUYECKYI0 OONIe3Hb cepala, 3a0oneBanne nepudepuuecknx
apTepui, KOPOHAPHBIH Ba30CMa3M, crasm COCYyZIOB TOJIOBHOTO MO3ra,
ULIeMUIO/penieppy3UOHHOE  TIOBPEXKICHUE,  JIETOYHYK0  THIEPTEH3HMIO,  CTEHOKApIHMIO,
SPEKTHIIbHYIO TUCHYHKIHMIO U 3a00JI€BaHUE TOYEK.

B apyrom acmekTe HacTosigee H300peTeHHE OTHOCHTCS K CrocoOy JieueHus: 3a0oJieBaHUH,
CBA3QHHBIX C TIOBBILIEHHONW PEAaKTUBHOCTBIO TIVIAJKOM MYCKyJaTypbl, BKJKOYas acTMmy,
SPEKTHIIbHYIO AMCOYHKLHUIO U TJIAYKOMY, CIIOCOOy, KOTOpPBIH BKIIFOYAET BBEIEHHE MALHEHTY,
HY’KIAIOIEMyCsl B TAKOM JICYEHUH, COCAMHEHUS 10 HACTOSIIEMY M300pETEeHHIO, KaK OMHCAHO
BBILIIE.

B npyrom acmekte HacTosilee M300peTeHHE OTHOCUTCS K CIOCOOy JiedueHus: 3a00JieBaHMIA,
OMOCPENIOBAHHBIX, MO MeHbIneil Mepe, 4acTuyHO, Rho-kuHa30#, BkiIOuas QuOpO3HbIE
3a00JeBaHMsl, OHKOJIOTHIO, IOBPEXAEHHE CIMHHOIO Mo3ra, Oone3Hb Ajburelimepa,
MHOKECTBEHHBIN DPACCESTHHBINA CKJIEPO3, HMHCYJbT, HEBPOMATHYECKYIO OO0JIb, PEBMATOUIHBIM
apTPUT, TICOPHA3 M BOCMAIUTENIbHOE 3a00JIeBaHUE KHUINIEYHHMKA, MPHYEM YKa3aHHBIH CIIOCO0
BKJIIOYAa€T BBCACHUEC MALUCHTY, HYXIAOIWEMYCAd B TaKOM JICHCHHHU, COCOUHCHUA 110
HACTOSIIIIEMY H300PETEHHIO, KaK OMHUCAHO BBILIIE.

B eliie 1OMONHUTENBHBIX aCMIEKTaX HACTOsILIEe M300pETeHHe OTHOCUTCS K (DapMalleBTUYEeCKUM
KOMITO3HLIUAM, cCoacpralum BBIIICYKAa3aHHbBIC COCOHNHCHHMHS, CHOCO6aM MOJIYUYCHUA
BBIIICYKAa3aHHBIX COeI[I/IHeHI/Iﬁ U TPOMEXKYTOYHBIX TIPOAYKTOB, HCIOJB3YyEMBIX B 5TUX
criocofax.

CoenuHeHuss MO W300PETEHHIO MOTYT OBITh HCIOJB30BAHBI OTAENBHO, B KOMOWHAIUU C
APYIrUMH COCAUHCHUAMH I10 HACTOALIEMY I/1306peTeHI/IIO, HJInu B KOM6I/IHaL[I/II/I C OJHUM HUJIU
Oosee, MPENMOYTHTEIBHO, OT OHOTO IO ABYX, IPYT'HM BELIECTBOM(BEIIECTBAMH).

OTH W Apyrue NpU3HAKU U300peTeHus: OyAyT H3JIOKEHbl B Pa3BEPHYTOM BHIE, Kak

MPOAOCJDKEHNE PACKPBITHSL.

ITOJAPOBHOE OITMCAHUWE U30BPETEHUA

L COEIMHEHMUA 110 HACTOAINEMY U30bPETEHUNIO
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B onHOM acmekte Hacrtosimee n300peTeHne OTHOCHUTCS, infer alia, k coenuHeHusIM PopMyITbl
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e ’ NH
0 D

WIM UX CTepeou3oMepam, Taytomepam, (papMaleBTHUECKd MPHUEMIIEMbIM COJISIM, COJIbBATaM
WIH TIPOJIEKApCTBaM, e

M sbibpan u3 N u CR';

L Beibpan u3 -CR*R*C(0)-, -OC(0)-, -NR®C(O)- u -NR®-;

R! Bri6pan u3s NR°R3, Cs.19 kapGormkia u ot 4- 10 15-4IeHHOrO TeTepOINKIa, CONEPIKAIIETO
arombl yriepoaa u 1-4 rerepoaroma, BbIOpaHHBIX U3 N, NR? O u S(O)p; roe yka3aHHBIE aJKWUIL,
KapOOLUKI M reTepoLuK 3amenens 1-4 R7;

R2,
ankuntuo, Ci4 ramoankuna, -OH, -CH>OH, -OCH,F, -OCHF», -OCF3, CN, -NH», -NH(C14
ankwn), -N(Ci4 ankun)z, -CO2H, -CH,CO2H, -CO»(C14 anmxun), -CO(Ci4 ankwun), -CH2NH»,
-CONH2, -CONH(Ci4 ankun), -CON(Ci4 anxmm), -OCH2CO:H, -NHCO(Ci4 amkun),
-NHCO(C14 anxun), -NHSO»(Cis4 ankum), -SO:NH, -C(=NH)NH», xapOouukiga wu

B KaXKIOM cjyd4ae, He3aBHUCMMO BbiOpaH u3 raynoreHa, Cie ankumna, Cias ankokcu, Cig

reTepolrKia, TI€ YyKa3aHHble aJKWI, AJKOKCH, aJKWITHO, TaJOANKWI, KapOOLUKI U
retepolkn 3amemensr 0-4 R,

R3,
ankwitno, Ci.4 ranoankuna, -CH,OH, -OCH»F, -OCHF», -OCF3, CN, -NH», -NH(C1.4 ankwn),
-N(C1-4 ankun), -CO:2H, -CH2CO:H, -CO2(C14 ankun), -CO(C14 anxun), -CH:NH», -CONH,,
-CONH(C14 anxwmn), -CON(Ci14 ankun),, -OCH,CO2H, -NHCO(C1.4 ankwmn), -NHCO»(C14
ankmn), -NHSO2(Ci4 amkmn), -SO:NHz, -C(=NH)NH», kapOoumkia W rereponukia, Iae

B KaXIOM ciy4ae, He3aBHCHMO BbiOpaH u3 raynoreHa, Cie ankuna, Ci.g ankokcw, Cia

YKa3aHHbIE KU, aJKOKCH, aJKUITHO, FajoaKu, KapOOLMKI M FeTepOLUKI 3aMelleHbl 0-4
R9.
R4

OCHyF, OCHF,, OCF3, -NH(C1.4 anxwmn), -N(C14 ankwun)z, Ci4 ankokcu, CH,OH, CH>O(C4

B KaxaoM ciydae, HesaBucumo BeiOpan w3 H, OH, NH,, CH>NH,, Ci4 ranoankuna,
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ankmn), CH,COH, CH>CO»(Ci4 anmkun), Ci4 ankwia, kapOOLMKJIA M TeTepOIUKJa, TIe
YKa3aHHbIE aJIKWJI, ATKOKCH, TaJIOAIKUJI, KApOOLUKIT U TeTEPOLIUKI 3aMerieHbl 0-4 R’:

R’, B kaxa0M clydae, He3aBucuMO BeiOpaH u3 H, Ci4 ankuna, -(CR°R®),-Cs.10 kapOoiukna u
-(CR®R®)y- 4-10 uneHHOro reTepoLMKNa, COAEpIKAIIero aToMbl yriaepoaa u 1-4 rerepoaroma,
BbiOpanHeix M3 N, NR® O u S(O)p, rme ykasaHHble ajkui, KapOOLMKN M TeTepOLMKI
3amernens! 1-4 R7;

B KauecTBe anbTepHaTuBbl, R° u R B3ATbl COBMECTHO C aTOMOM a30Ta, K KOTOPOMY OHU
NPUCOEMHEHBL, C 00pa30BaHKueM OT 4- 10 15-uneHHOro reTepoluKIa, 3amemmentoro 1-4 R7;
R® B kaxmoM ciyudae, HezaBucHMO BbiOpaH 13 H u Ci4 ankuna;

R’
ankokcu, CN, OH, CF3, -(CH2)n-CO2H, -(CH3)s-CO2(C14 ankumn), -(CH2)o-NR®*R®, -NHCO(C -4
aJIKuI), -NHCOCF;3, -NHCO»(C14 aJIKH), -NHCO>2(CH2)20(C14 aNIKuI),
-NHCO2(CH2)30(C14 anxun), -NHCO2(CHz);0H, -NHCO,(CHz):NHz, -NHCO2(CH2):N(Ci14
ankun),, -NHCO,CH,CO,H, -CH;NHCO»(C14 ankun), -NHC(O)NR®R®, -NHSO(C1-4 anxumn),
-SO2NH3, -SO2NH(C1.4 ankun), -SO2N(C14 ankun),, -SO:NH(CH2)OH, -SO;NH(CH2)0(C14
aJKuI), -(CH,)a-CONRPR, -O(CHa)n-kap6orukia, -O(CHa)q-reTeporukia,
-NHCO-kap6omukna, -NHCO-rereporukna, -(CHz)p-kapbormmkna u -(CHz)s-rereponmkiia,

B KaxaoMm ciydae, He3aBucumo BbiOpaH u3 H, =0, NO,, ranorena, Ci.4 ankwmma, Ci4

cozep Kallero aToMel yriaepoaa u 1-4 rerepoatoma, BiOpanHbX u3 N, NR® O u S(O)p, rae
yKa3aHHbIE aJIKHJI, AIKEHUJI, AJIKMHUJI, aJIKOKCHJI, KapOOLMKIT ¥ FeTEPOIUKIT 3amelneHbl 0-4 R’:
R® B xaxxmom cnyuae, HesaBucumo Beiopan u3 H, Ci ankuna, Cr-4 ankenuna, Ca-4 aJKUHHNA,
-(CH2)n-C(O)Cr4ankuna, -(CH2)s-C(O)kapborukna, -(CHz)n-C(O)rerepormkia, -(CHz)
-C(O)NR?R?, -(CH2)n-C(0O)0O-ankwuna, -(CH2)n-C(O)O-kapbornukia,
-(CH2)n-C(O)O-rerepoumkiia, -(CH2)n-SOrankuna, -(CH2)n-SOzkapOomukiia,
-(CH2)u-SOzrereporukna, -(CH2)n-SO2NR*R?, -(CHa)n-xapOomukina u -(CHaz)n-reTeporukia,
r7ie YKa3aHHbIE aJKUI, KapOOIMKI U reTepoLMK 3amernens! 0-4 R’;

B KauecTBe anbTepHaTuBbl, R® u R® B3aThI cOBMeCTHO ¢ aToMOM a30Ta, K KOTOPOMY OHH
TIPUCOEMHEHEI, ¢ 00pa30BaHueM OT 4- 10 10-uneHHOro reTeponuka, 3amermessoro 0-4 R?;
R’
Ci4 amkokcn, CH>OH, CO(Ci4 amxun), COxH, COx(Cis4 anxwmi), -(CHz2)aNR?R?
-(CH2)naCONR?R?, -O(CH;)nkap6oimkna, -O(CHz)nrereponnkia, -O(CH,)aNR?R?, -(CR!R?),-

B KQXKIOM cliydae, He3aBUCHUMO BbiOpaH u3 raynoreHa, OH, NO,, CHF», CF3, Ci.4 anmkuna,

4-10-4JIEHHOTO TeTEepPOLMKIIA, /i€ YKAa3aHHbIE aJKWJI, AJKOKCHJ, KapOOLMKI U TeTepOLIUKI
3amemensl 0-4 RY;

R priGpan us H u Ci4 ankuna;



R
COCF;, CO(Ci4 ankun), -CONH,;, -CONH-Ci4 ankuneH-CO2(Ci4 ankmi), Cig

ankwieH-CO2(Ci4 anxmn), R, CO2R® u CONHRS; B xadectBe anmprepHaTuBbl, R* 1 R? B3ATHI

B Ka)XXIOM ciiydae, HezaBucuMo BbiOpaH u3 H, Ci4 ankwna, -(CH2)sOH, CO(C1.4 anmkwn),

COBMECTHO C aTOMOM a30Ta, K KOTOPOMY OHH TMPHCOENWHEHbI, ¢ 00pa3oBaHHEM OT 4- 10
10-4JIeHHOTO reTepOIMKIIA, TJIe YKa3aHHbIE AJIKIJI, AJKIJIEH U reTepOoInK 3amermeHsl 0-4 RY;
R® B kaxmoM ciydae, HesaBHUCHMO BbiOpaH u3 =0, OH, ranorena, Ci.4 ankuna, Ci.4 aJKOKCH,
OCF3, NH;, NO;, N(C14 ankun),, CO(Ci4 anxmn), CO(Ci4 ramoanmkui), CO2(Ci.4 anmkmn),
CONH,, -CONH(Ci4 ankmi), -CON(Ci4 ankmn), -CONH-Ci4 ankunen-O(Ci4 ankun),
-CONH-C1.4 ankunen-N(Ci4+ anxun),, -CONH-Ci4 ankunen-N (Cig  ankumn), -Ciag
ankmneH-0-P(O)(OH),, -NHCO2(C1-4 ankun), -R¢, COR®, CO2R“ u CONHRS;

R®, B xaxknom ciyuae, HezaBucumo BbiOpaH u3 -(CH2)u-Cs.s uukmoankuna, -(CHa)o-pernna u
-(CH2)u-5- 10 6-ujieHHOTO reTepoLHMKIIa, COAepIKallero aToMbl yriepoaa u 1-4 rerepoatoma,
BbIOpaHHbIX M3 rpymnnbl, cocrosmedl u3: N, NH, N(Ci4 amkun), O u S(O)p; rme xaxnpas
KOJbIIeBast Tpymnmna 3amemena 0-2 RY;

RY, B kaxmoM ciyuae, HezaBucumo BbIOpaH u3 =0, ranorena, -OH, Ci.4 ankuma, NH, NH(C14
ankmn), N(Ci4 amkun), Ci4 ankokcu u -NHCO(Ci.4 ankuit) ¥ reTepouukia, COAepIKalero
atomsl yriaepona u 1-4 rerepoaroma, BeIOpaHHBIX M3 rpymmsl, cocrosmed u3: N, NH, N(Ci4
ankwmn), O u S(O)p;

n, B KQKIOM cliy4yae, He3aBUCUMO BbiOpaH u3 0, 1,2, 3 u 4,

P, B K&KIOM cliy4ae, He3aBUCUMO BbiOpaH u3 0, 1 u 2;

IIPHU YCIOBUH, YTO

HoN
1) korma L mpencrasnser coboit NHC(O), R! spnsercs unbIM, uem ,
X
Xx
H,N C(O)OH E_N ’ |
P

a rne X mpexacrasisieT co0oit N Wil 3aMeleHHbIN

2
WIH He3aMeLIeHHbIH aTOM yIJIepoaa;
2) xorga L nmpencrasnser coboit NR®, R! npeacrasnser coboii rerepoiuki, 3aMeleHHbIit

1-4R’.

B npyrom acnekre Hacrosimee n3o0pereHne oTHOCUTCs K coenuHeHusiM Popmysl (1) mmm ux
crepeon3oMepaM, TayToMmepaM, (apMaleBTHUECKH NPUEMIIEMBIM COJISIM, COJIbBATaM HIIH
IIPOJIEKAPCTBAM, TIIE:

M npencrapnser coboit CR;
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L ui6pan u3 -CR*R*C(0)-, -OC(0)- u -NR°C(0)-;

R! Bri6pan m3 NRR®, C3.19 kapOomukna u ot 4- 10 15-4I€HHOrO reTepOnNKIIa, COAEPIKAIIEro
aToMbl yrieposna u 1-4 rerepoaroma, Bbiopansbix 13 N, NR® O u S(O)p; rae yka3aHHble anKkui,
KapOOLMKI U reTepoLMK 3amelneHsl 1-4 R7;

R®, B Ka)KJOM Cllyuae, He3aBUCHMO BbIOpaH u3 ranorena, Ci.¢ ankuna, Ci4 alKoKCH;

R* npencrasnser coboii H;

R’ B Ka)xaoM ciydae, HesaBucuMo BbIOpaH u3 H, Ci.4 ankuna, -(CRCR®),-Cs.10 xapOouukna u
4-10 4ieHHOTO reTepOoIHKIIa, COAepIKaIIero aToMbl yriepoaa u 1-4 rerepoaroma, BbIOPaHHBIX
u3 N, NR®, O u S(O)p, rae ykasaHHble ankuj, KapOOLUKI M reTepoLuK 3amenensl 1-4 R7;

B KauecTBe anbTepHaTuBbl, R® 1 R’ B3sATHI COBMECTHO C aTOMOM a30Ta, K KOTOPOMY OHH
NPUCOEMHEHB, C 00pa30BaHKueM OT 4- 10 15-uIeHHOrO reTepoLuKIa, 3amereHHoro 1-4 R7;
R’ B kaxkaoM ciydae, He3aBucumo BbiOpaH u3 H, Ci4 ankuma, Ci4 ankokcu, -NRPR®
-(CHz)p-kapbommkna u -(CHz)p-reTeporiukia, copepskaliero arombl yriepoga u  1-4
rerepoaToma, BbIOpanHbX 13 N, NR® O u S(O)p, rie ykazaHHbIe alKuI, aJKOKCUJI, KapOOLMKIT
1 reTepoLuK 3ameinens! 0-4 R’;

R®, B kaxnom ciyuae, He3apucuMo BbiOpaH u3 H u Ci4 ankuna;

R’ B kKaXI0M ciyuae, He3aBUCUMO BeiOpaH u3 ranorena, OH, Ci.4 ankuna, Ci4 aJKOKCH,

R!° priGpan us H u Ci4 ankuna;

n, B KQKIOM cliy4yae, He3aBUCUMO BbiOpaH 13 0, 1,2, 3 u 4; u

P, B K&KIOM cliy4ae, He3aBUCUMO BbiOpaH u3 0, 1 u 2;

ApyTHE MIEPEeMEHHbBIE SIBJIIOTCS TAKUMH, Kak onpeneneHo B @opmyiie (1) Boie.

B npyrom acrnekte HacTosiiee H300peTeHne OTHOCUTCS K coenuHerusiM @opmy sl (11):

In
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WIH UX CTE€pPeou3oMepaM, TayToMmepam, (papMaleBTHUECKH MPHEMIIEMbIM COJISIM, COJibBaTaM
WU MTPOJIEKAPCTBAM, TJIe:

M Bri6pan u3 N u CR'?;

R’, B kaxa0M clydae, He3aBucuMO BeiOpaH u3 H, Ci4 ankuna, -(CR°R®),-Cs.10 kapOoiukna u
-(CRR%)y-4-10 u/eHHOro reTepoLMKIa, CONEPKAIEro aTOMbI yriepoaa u 1-4 rerepoaToma,
BbiOpanHex M3 N, NR® O u S(O)p, rme ykasaHHble ajkui, KapOOLMKN M TeTepOLMKI
3amernens! 1-4 R7;

B KayecTBe anbTepHaTHBbl, R® M R° B3ATBI COBMECTHO C aTOMOM a30Ta, K KOTOPOMY OHH
NPUCOEMHEHB, ¢ 00pa30BaHKueM OT 4- 10 10-uNeHHOro reTepoLuKIa, 3amemmentoro 1-4 R7;
R’
ankokcu, CN, OH, CF3, -(CH2)n-CO2H, -(CH3)y-CO2(C1-4 ankumn), -(CHz)n-NR®*R®, -NHCO(C 1.4
aJIKuI), -NHCOCF;3, -NHCO»(C14 aJIKH), -NHCO>2(CH2),0(C14 aNIKuI),
-NHCO2(CH2)30(C14 ankun), -NHCO2(CH2),OH, -NHCO2(CHz):NH;, -NHCO2(CH2):N(C14
ankun),, -NHCO,CH,CO,H, -CH;NHCO»(C14 ankun), -NHC(O)NR®R®, -NHSO»(C1-4 anxun),
-SO2NH3, -SO2NH(C1.4 ankni), -SO2N(C14 ankmn)z, -SO2NH(CH2),OH, -SO:NH(CH2),0(C14
aJKuI), -(CH,)a-CONRPR, -O(CHa)n-kap6ornukia, -O(CHa)q-reTeporukia,

B KaxaoMm ciydae, He3aBucumo BbiOpaH u3 H, =0, NO,, ranorena, Ci.4 ankwmma, Ci4

-NHCO-kap6ouukna, -NHCO-rereponukna, -(CHz)s-xapbommkna u -(CHz)n-rerepormkia,
cozep Kallero aToMel yriaepoaa u 1-4 rerepoatoma, BiOpanHbX u3 N, NR® O u S(O)p, rae
yKa3aHHbIE aJIKHJI, AIKEHUJI, AJIKMHUJI, aJIKOKCHJI, KapOOLMKIT ¥ FeTEPOIUKIT 3amelneHbl 0-4 R’:
R8
C(O)xapOorukia, C(O)rereporukia, -(CH2)u C(O)NRR?, C(0)O-ankuna,

B KakIOM ciy4ae, He3aBucumo BbiOpaH w3 H, Ci4 ankwuma, C(O)Ci4 anmkuna,

C(0)O-kapoouumkia, C(O)O-rerepoumkia, SOzankuna, SOzkapboumknia, SOsrereporukia,
SO,NRR?, -(CHz)s-kapborukia u -(CH»)n-reTeporukia, rue ykasaHHbIe aiKii, KapOOIUKI U
retepolukn 3amemensr 0-4 R,

R,
Ci4 anmkokcu, CH>OH, COH, CO2(Ci4 ankun), CONH, -(CH2)aNR?R?, -(CH2)nsCONR*R?,
-O(CHy)nrereporukna, -O(CH2)e-4NRR? -(CR°R1%),- 4-10 unennoro rereporumkna, rae

B KQXKIOM cliydae, He3aBUCHUMO BbiOpaH u3 raynoreHa, OH, NO,, CHF», CF3, Ci.4 ankuna,

YKa3aHHBIE AJTKWI, aTKOKCHJI, KapOOLMKII M FeTepOIMK 3amemmens 0-4 RY;
R!% priGpan us H u Ci4 ankuna;

Ra
COCF;3, COz(Ci4 anxumn), -CONH;, -CONH-Ci4 ankunes-COz(Ci4 ankun), Cig

ankuieH-CO2(Ci4 anxmn), R, CO2R® u CONHRS; B xadectBe anprepHaTuBbl, R* 1 R? B3ATHI

B KOXIOM ciydae, HezaBucumo BbiOpaH w3 H, Ci4 ankuna, -(CH2)sOH, CO(C14 ankun),

COBMECTHO C aTOMOM a30Ta, K KOTOpPOMY OHHM MPHCOEIHHEHbI, ¢ oOpa3oBaHHeM OT 4- 1O

10-4IeHHOTO reTepOIMKIIA, TJIe YKA3aHHbIE aJIKIJL, aJIKIJIeH U reTepOUK 3aMereHsl 0-4 RY;
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R®, B kax0M ciydae, He3aBUCHMO BbIOpaH u3 =0, ranorena, Ci ankuna, Ci amxokcn, OCF3,
NH», NO», N(C1.4 anmkmn)z, CO(Ci4 ankmn), CO(C14 ramoankmn), CO2(Ci4 ankmn), CONHa,
-CONH(C1.4 ankmn), -CON(C14 ankun)z, -CONH-C1.4 ankuneH-O(Ci4 ankuin), -CONH-C14
ankwieH-N(Ci4 ankwmn),, -CONH-C1.4 ankunen-N (Ci4 ankwmn),, -Ci.4 ankuineH-O-P(O)(OH),,
-NHCO(C1-4 anxun), -R°, COR®, CO2R¢, u CONHRS,;

R®, B xaxkmom ciydae, HezaBucuMo BbiOpaH u3 -(CH2)u-Cs.6 umkmoankmna, -(CH»)n-pernna u
-(CH2)n-5- 1o 6- 4ieHHOro reTepoluKia, ConepkKallero aToMel yriepoaa u 1-4 rerepoaroma,
BbIOpaHHbIX 3 rpynmsl, cocrosmeidl u3: N, NH, N(Ci4 ankun), O u S(O)p, rae xaxnas
KOJNbIIeBas rpymnmna 3ameniena 0-2 RY;

RY, B kaxmoM ciyuae, He3aBuCHMO BbIOpaH u3 =0, ranorena, -OH, Ci.4 ankuma, NHa, NH(C4
ankwi), N(Ci4 ankmn), Cir4 ankoken u -NHCO(Ci.4 ankuia) U rerepouukiia, COAepsKallero
aToMbl yriepona u 1-4 rerepoatoma, BeIOpaHHBIX M3 rpymmbl, cocrosiiei uz. N, NH, N(Ci4
ankwui), O u S(O)p;

n, B K&XIOM Ciy4ae, He3aBrcuMO BbiOpan u3 0, 1, 2, 3 u 4;

p, B K&XAOM Cilydae, He3aBUCUMO BbIOpaH u3 0, 1 u 2;

IpyrHe NMepeMeHHbIE SIBIISIFOTCS TAKUMHU, Kak onpeneneHo B @opmyiie (1) Boiie.

B npyrom acnekre Hacrosiiee u3odperenne oTHOCHTCs K coenrHeHusiM @opmyiiet (1) mmm nx
cTepeon3oMepaM, TayToMmepam, (apMaleBTHUYECKH TMPUEMJIEMbIM COJISIM, COJIbBATaM MJIH
npoJjeKapcTsamM, Iie:

R’ Bwi6pan u3 H, Cis ankuna, -(CH)u-Cs.0 kapGoumkna, -(CHz)n-apuna, -(CHa)u-4-10-

YJIEHHOT'O r€T€POLUKIIa, BbI6paHHOFO Hu3

R8
N RN N 3> R7)14 0 SR 0o > RN
WIS G =S G 4 s
R7)1 2 (’R7)1-3
/(R -4 @: (R aE @:'\5—}{? (O~N .
S ‘,”L/‘J(R )12
R8 R8

4T1(R7>1-2 4?\”—(1{7)1-2 g =R, SqR0
T (T (AT E

2 2
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N=N
5“% ) TR, §_<\S I HE_Q\_I/Q(RBH‘

/

rJie YKa3aHHble aJKUI, UKIOANKUN, apu 3aMernens 1-4 R7; u

ApyTue MepeMeHHbIE SIBJISIOTCS TAKUMH, Kak onpeneneHo B @opmyute (1I) Boime.

B npyrom acnekre Hacrosimee n3oOpereHrue oTHOCUTCS K coennHeHnsM Popmynst (I1) mnmm ux
crepeon3omMepaM, TayToMmepaM, (apMaleBTHUECKH NPUEMIIEMBIM COJISIM, COJIbBATaM WM
IPOJIEKapCTBaM, IIE:

R’ u R’ B3STbI COBMECTHO € aTOMOM a30Ta, K KOTOPOMY OHHM TIPUCOEIMHEHBI, ¢ 0Opa3OBaHUEM

rérepouukiia, BbI6paHHOFO nu3

7
S S s R S R és‘N/\/l(R 4

E N\j Kj , K/C]’ K/N‘R8

> >

R R,

7 7
R S (RO X <RY14
é S B (N:O EN
_N\D %

wha .

R’,
CN, OH, CF;, -(CH2)a-CO:H, -(CH2)a-COx(Ci4 ankun), -(CH2)n-NRPR® -CH,NH,
-NHCO(C1.4 amxun), -NHCOCF;, -NHCO>(Ci4+ ankwmn), -NHC(O)NH,, -NHC(O)NH(Ci.4
ankmn), -NHC(O)N(Ci4 ankmn)z, -NHSO2(Ci4 ankumi), -SO2NHz, -SONH(Ci4 ankwmn),
-SO;N(C1.4 ankun),, -SO:NH(CH»),OH, -SO;NH(CH2)0(Ci4 anxun), -(CHz).-CONR®R®,

B Ka)XXIOM cliydae, He3aBucuMO BbiOpaH u3 H, =0, ramorena, Ci.4 ankwmna, Ci.4 aKOKCH,

-O(CHa)n-xapborukia, -O(CHaz)a-rerepouukia, -NHCO-kap6ouukna, -NHCO-rereporukia,
-(CHa)n-xapbomukiaa u -(CHy)y-rerepoumkiia, comepskaiiero arombl yriepoma u 1-4
rerepoaroma, BbIOpaHHbIX u3 N, NR®, O u S(O)p, rie ykaszaHHble alKui, aJKOKCUI, KapOOLMKI
U TeTepoLMKN 3amemenbl 0-4 R’;

R® B kaxgom cayudae, HesaBucumo BbiOpaH u3 H, Ciu ankuma, C(O)Cisankuna,
C(O)xapOborukia, C(O)rereporukia, -(CH2)a-C(O)NR?R?, C(0)O-ankuna,
C(0)O-kapboumkia, C(O)O-rerepormkna, SOzanmkuna, SOzkapOoumkna, SOzrereporukia,
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SO>NRR?, -(CHa)s-xapbonukia u -(CH»)n-reTeporukiia, re ykasaHHbIe aJIKiI, KapOOIHKI U
reTepoLuK 3amemens 0-4 RY;

B KauecTBe anbTepHaTuBbl, R® u R® B3sATBI cOBMECTHO ¢ aTOMOM a30Ta, K KOTOPOMY OHU
NpPUCOEIMHEHEL, C 00pa30oBaHueM OT 4- 10 10-uneHHOro rerepolukna, 3amementoro 0-4 R’; u
R’
Ci4 anmkokcu, CHOH, CO2H, CO2(Ci.4 anmkmun), CONH», -(CH2)uNR?R?, -(CH2)osCONR*R?
-O(CHy)nrereporukna, -O(CH2)e-4NRR? -(CR°R1%),- 4-10 unennoro rereporukna, rie

B K&XIOM cliy4ae, He3aBUCHUMO BbiOpaH u3 raynoreHa, OH, NO,, CHF», CF3, Ci.4 ankuna,

YKa3aHHBIE AJTKWI, aJTKOKCHJI, KapPOOLHMKII M reTepoInK 3amemensl 0-4 RY;
Ra
COCF;, CO2(Ci4 anxun), -CONH;, -CONH-Ci4 ankmneH-CO2(Ci4 anxui), Cig

B KaXIOM ciydae, HesaBucumo BbiOpan u3 H, Ci4 ankwna, -(CH2)sOH, CO(C1.4 ankun),

ankmneH-CO2(C1-4 ankmn), RS, CO2R® u CONHRS; B kauectBe anbrepHaTuBbl, R* u R? B3sTHI
COBMECTHO C aTOMOM a30Ta, K KOTOPOMY OHH MPHCOENMHEHbI, ¢ 00pa3oBaHHEM OT 4- IO
10-4JIeHHOTO reTepOLMKIa, TJIe YKa3aHHbIE aJIKHJI, aJKIJIEeH U reTepOuK 3amereHsl 0-4 RY;
R, B Ka70M ciydae, He3aBUCHUMO BhIOpaH u3 =0, ranorena, Ci-4 amkuna, Ci.4 ankokcu, OCF3,
NHa, NO2, N(Ci.4 ankwn)z, CO(Ci4 ankun), CO(Ci.4 ramoankui), CO»(Ci4 ankmr), CONH,
-CONH(C1.4 ankmn), -CON(C1.4 ankun);, -CONH-C1.4 anxuneH-O(Ci.4 ankmi), -CONH-C14
ankmieH-N(C14 ankmn),, -CONH-Ci.4 ankunes-N (Ci4 ankun),, -Ci4 ankuneH-O-P(O)(OH),,
-NHCO2(C1-4 ankun), -R°, COR®, CO2R® u CONHRS;

R®, B kaxkmom cnydae, HezaBucuMo BbiOpaH u3 -(CH2)u-Cs.s umknoankuna, -(CHs)n-pernna u
-(CH2)n-5- 1o 6- 4JIeHHOro reTepolrKia, CONepIKaIero aToMbl yriepoaa u 1-4 rerepoaroma,
BbIOpaHHbIX 3 rpynmbl, cocrosimed u3: N, NH, N(Ci4 amkun), O u S(O)p, rae kaxnas
KOJbIIeBas rpymnmna 3amemena 0-2 RY; u

RY, B kaxmoM ciydae, He3aBuCHMO BrIOpaH u3 =0, ranorena, -OH, Ci. ankuma, NHz, NH(C14
ankmin), N(Ci4 amkun), Ci4 ankokcu u -NHCO(Ci.4 anxwin) u rerepouukia, COAepIKamero
aToMmbl yriepona u 1-4 rerepoatoma, BeIOpaHHBIX M3 rpynmsbl, cocrosmed u3: N, NH, N(Ci4

ankwn), O u S(O)p;

ApyTye MepeMeHHbBIe SIBISIIOTCS TAKUMH, Kak onpeneneno B @opmysie (1) Boime.

B npyrom acrniekte HacTosinee H300peTeHne OTHOCUTCS K coenuHeHusiM @opmyist (111):
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O
AR
O N
‘RS
T
(R%)osa— 1
(Ro4
= \I\]/I
N ‘ NH
O (1I0)

WIN UX CTE€pPeou3OMepaM, TayToMmepam, (apMaleBTHUECKH MPHEMIIEMBIM COJISIM, COJIbBaTaAM
VI MIPOJIEKAPCTBAM, Te:

M Bri6Gpan u3 N u CR';

R’, B Kax7a0M ciyuae, HesaBucuMo BbiOpaH u3 H, Ci.4 ankuna, -(CRCR®),-Cs.10 xapbouukna u
-(CR®R®);-4-10 ueHHOro reTepolMKiIa, COMEPKALIero aToMbl yriepona u 1-4 rerepoaToma,
BoiOpanHeix 13 N, NR® O u S(O)p, rme ykasaHHble ajkui, KapOOLMKN H TeTepOLMKI
3amemens! 1-4 R7;

B KauecTBe anbTepHaTHBbl, R® M R B3ATBI COBMECTHO C aTOMOM a30Ta, K KOTOPOMY OHH
TIPUCOEMHEHE, ¢ 00pa30BaHueM OT 4- 10 10-uNeHHOro reTepoImKIa, 3amemensaoro 1-4 R7;
R®, B xaxxmom ciydae, HezaBucuMO BbIOpaH 13 H u C1.4 ankuna;

R’
ankokcu, CN, OH, CF3, -(CH2)n-CO2H, -(CH3)a-CO2(C14 ankun), -(CH2)p-NR2R®, -NHCO(C -4
aNKWI), -NHCOCFs3, -NHCO»(C14 aJKWII), -NHCO»(CH2)20(C1-4 AJTKWI),
-NHCO>(CH2)30(C14 ankun), -NHCO2(CH2)OH, -NHCO,(CHz):NH>, -NHCO2(CH2):N(C14
ankun),, -NHCO>,CH>CO:H, -CH;NHCO»(C14 ankun), -NHC(O)NR®R®, -NHSO»(C1-4 anxun),
-SO,NH», -SONH(C1-4 ankmn), -SO2N(C14 amkmn)z, -SO2NH(CH»),OH, -SO>NH(CH2),O(C14
KU, -(CH;)n-CONR®RE, -O(CHa)p-KxapboruKna, -O(CHa)n-reTeporukna,

B KaIoM ciiydae, HesaBucumo BbiOpaH u3 H, =0, NO,, ranorena, Ci.4 ankuna, Cis

-NHCO-xap6orukna, -NHCO-rereporukna, -(CHz)n-kapOommikiaa u -(CHa)p-reteporukia,
Ccozlep Kallero aToMel yriaepoaa u 1-4 rerepoatoma, BeiOpaHHbX M3 N, NR® O u S(O)p, rae
yYKa3aHHbBIE AJIKWI, AIKSHUJI, AJIKHHUJI, aJIKOKCHJI, KapOOIIUKIT ¥ TeTePOIUKIT 3ametneHbl 0-4 R’:
R® B kaxgom cayuae, Hesapucumo BbiOpaH u3 H, Ciu ankuma, C(O)Cisankuna,
C(O)xapborukia, C(O)rereporukia, -(CH2)a-C(O)NR?R?, C(0)O-ankuna,

C(0)O-kap6oumkia, C(O)O-rereporukna, SOzanmkuna, SOzkapboumkia, SOzrereporukia,
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SO>NRR?, -(CHa)s-xapbonukia u -(CH»)n-reTeporukiia, re ykasaHHbIe aJIKiI, KapOOIHKI U
reTepoLuK 3amemens 0-4 RY;

R9
Ci4 anmkokcu, CH>OH, CO2H, CO2(Ci4 anmkmun), CONH», -(CH2)uNR?R?, -(CH2)o,CONR*R?
-O(CHy)nrereporukna, -O(CH2)e-4NRR? -(CR°R1%),- 4-10 unennoro rerepouukna, rie

B KQXJIOM cliydae, He3aBUCHUMO BbiOpaH u3 raynoreHa, OH, NO,, CHF», CF3, Ci.4 ankuna,

YKa3aHHBIE AJTKWI, aTKOKCHJI, KapPOOLHMKII M FeTepOoInKI 3amemmensr 0-4 RY;
n, B KQKIOM cliy4ae, He3aBUCUMO BbiOpan 3 0, 1,2, 3 u 4; u
P, B K&KIOM cliy4yae, He3aBUCUMO BbiOpaH u3 0, 1 1 2;

ApyTHE IEPEMEHHbBIE SIBISIIOTCSA TAKUMH, Kak onpeneneHo B @opmye (1) Brie.

B npyrom acnexre Hacrosinee u3o0peTeHne oTHOCUTCS K coequHeHusM Popmyist (1) mmm ux
crepeonsoMepaM, TayTomepaM, (papManeBTHUYeCKH NPUEMIIEMBbIM COJISIM, COJIbBATAM HJIH
IPOJIEKapCTBaM, I'TIE:

L npencrasnsier coboii -NR®-;

R! npencrasnser coboii rerepoapun, 3amemennbii 1-4 R7;

R’, B kak7a0M clydae, He3aBHUCUMO BbiOpaH u3 H, ranorena, Ci. ankuma, Ci4 ankokcu, CN,
OH, -(CHz)n-kapbommkna u -(CHz)p-reTepouukia, Trne YKa3aHHbIE K, AJIKOKCHII,
KapOOLUKJ M reTepoluK 3amemens 0-4 R?;

ApyTHE MEPEeMEHHbBIE SIBJIIOTCS TAKUMH, Kak onpeneneHo B @opmyiie (1) Beie.

B npyrom acnekTe Hacrosimee H300peTeHne OTHOCUTCS K coenuHeHusM Popmyisl (1) mmm nux
crepeousomepamM, TayTomepaM, (apMaleBTHUYECKU MNPUEMIIEMBbIM COJISIM, COJIbBATaM MJIH
IPOJIEKapCTBaM, I'TIE:

L npencrasnser coboii -NR®-;

és\ 2R, és\ w—(R), /(R7)
C o N 3—< 12

R! Bribpan u3 S ,

—®)
< B—m Eha Y ]\/}ml- 9\/; -
m—<R7>

1-4
2SS

ApyTHe MEPEeMEHHbIE SIBIISFOTCS TAKUMH, Kak onpeneneHo B @opmyie (1) Beie.

2
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B emme ogHOM acrniekTe HacTosiiee U300peTeHne OTHOCUTCS K coennHeHusiM @opmyiel (IV):

s
6
R°. N R
AN
[
(R?)oa—Tr P
(R%)0.4
= N I\|/I
N ’ NH
O (IV)

WIN UX CTepPeou3oMepaM, TayToMmepaM, (apMaleBTHUECKH MPHEMIIEMBIM COJISIM, COJIbBaTaM
VI [IPOJIEKAPCTBAM, Te:

R! Bri6pan u3s NR°R®, Cs.10 kapOoLukna 1 oT 5- 10 10-uIeHHOro reTepoLuKIa, e YKa3aHHbIe
KapOOLIUKJI U TeTepOoLKI 3amemenbl 1-4 R7;

R’, B Kax7a0M ciyuae, HezaBucuMo BbiopaH u3 H, Ci.4 ankuna, -(CRCR®)p-Cs.10 xapOouukna u
-(CR®R®);-4-10 ueHHOro reTepolMKIa, COMEPKAIIero aToMbl yriepona u 1-4 rerepoaToma,
BoiOpannbx u3 N, NR® O u S(O)p, rme ykasaHHble ankun, KapOOLMKI H TeTepOLMKI
samerens 1-4 R’

B KadecTBe anbTepHaTuBbl, R® u R> B3sTHI COBMECTHO C aTOMOM a30Ta, K KOTOPOMY OHH
TNIPHCOEANHEHBI, ¢ 00pa30BaHueM OT 4- 10 10-4JIeHHOrO reTepoNNKIa, 3amemmenHoro 1-4 R7;
R®, B kaxxgoM cryuae, HesaBucumo BuiOpan u3 H u Ci ankuna,

R’,
ankokcu, CN, OH, CF3, -(CH2)n-CO2H, -(CH3)a-CO2(C1-4 ankun), -(CH2)p-NR®R®, -NHCO(C 1.4
aNKWI), -NHCOCFs3, -NHCO»(C1-4 aJKWIT), -NHCO»(CH2),0(C1-4 AJTKWIT),
-NHCO>(CH2)30(C14 ankun), -NHCO2(CHz)OH, -NHCO,(CHz):NH>, -NHCO2(CH2):N(C14
ankun),, -NHCO>,CH>CO:H, -CH;NHCO»(C 14 anxun), -NHC(O)NR®R®, -NHSO»(C1-4 anxun),
-SO,NH», -SONH(C1-4 ankwmn), -SO2N(C14 amkmn)z, -SO2NH(CH»),OH, -SO>NH(CH2),O(C14
aJKuI), -(CH;)n-CONR®R®, -O(CHa)n-KxapboruKna, -O(CHa)n-retepoLukna,

B KaxnoMm ciiydae, HesaBucumo BbiOpaH u3 H, =0, NO,, ranorena, Ci.4 ankwuna, Cis

-NHCO-xap6orukna, -NHCO-rereporukna, -(CHz)n-kapOommkiaa u -(CHa)p-reTepornukia,
cozlep kalero aToMel yriaepoaa u 1-4 rerepoatoma, BeiOpaHHbX M3 N, NR® O u S(O)p, rae
yYKa3aHHbBIE aJIKHI, AIKSHUJI, AJIKHHUJI, aJIKOKCHJI, KapOOIUKIT ¥ TeTePOIUKIT 3amerneHbl 0-4 R’:

R® B xaxmom cinydae, HesaBucumo BuiOpas u3 H, Ci ankuna, Ca- ankenuna, C(O)Csankuna,

C(O)kapborukia, C(O)rereporukia, -(CH2)a-C(O)NRR?, C(0)0O-ankwuna,
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C(0)O-kapbouukma, C(O)O-rerepormkia, SOzankmia, SOzkapbouumkna, SOzrereporukia,
SO>NR*R?, -(CHz)n-kapboumkina u -(CHz)p-rerepoumnkiia, rae yka3aHHBbIC aJTKWJ, AJKCHHI,
KapOOLMKI U reTepoLMK 3ameiensl 0-4 RY;

R’, B Kax0M Ciydae, He3aBHUCHMO BbIOpaH u3 rajorena, OH, NO,, CHF,, CF3, Ci.4 ankuna,
Ci4 amkokcu, CH>OH, CO;H, CO»(Ci.4 amkun), CONH», -(CH2).NR?R?, -(CH2),CONR*R?
-O(CHy)nreteponukna, -O(CHz)e-4NRR?, -(CR!°R!),- 4-10 unennoro rerepouukna, rie
YKa3aHHBIE AJIKUI, aTKOKCHII, KapOOIHMKJI U reTepoInK 3amemensl 0-4 RY;

n, B KQKIOM cliy4ae, He3aBUCHUMO BbiOpaH 3 0, 1,2, 3 u 4;

p, B K&XIOM ciIy4ae, He3aBHUCUMO BbiOpan u3 0, 1 u 2;

ApyTHe IEPEMEHHbBIE SIBISIIOTCSA TAKUMH, Kak onpeneneHo B @opmye (1) Beie.

B eme onHOM acnexte Hacrosiee M300peTeHHe OTHOCUTCS K coennHeHusM Popmyinsl (IV),
WIN UX CTepeor3oMepaM, TayTomepam, (apMaleBTUYECKH MPUEMIIEMBbIM COJISIM, COJIbBATAM

WJIA TIPOJICKApCTBaM, Ir'ae:

S S R4 S \/(R7)1-4
R! BBIO §_<\ND E_QND
paH u3

, , (R"3
X (R4 X (R13 3/

< 4 A < 4 st < 4 N AV

<1 ?\N/TNJ AT Kos

o

RS RS’ RS NENF

R7 , n7 , (R")12 R7 ]
) ,\N\ X (R4 ; ’,Nﬁ/\/(R)14 V= NH (\,\ X (R)1-4
?\\\/N\) > RN XN A 2 \-N,N\)

7 Rl R4 R N 7
. /\NA/IR M4 YN Sq (R4 Y scRMs N#No (RM)13
?\NJ\%N e NF NP e N -NA 2 \N,N\)

2 2 2 2

o) . (R")14 N ~ (R4
7 7 / A e gl
SO > S\~ “QQ OQC)

3 Z ° F i) g

R8

2



R8
/ 7
N (R4 R8 ®p
y >4 J 7 y
e ‘ /N| /(R)”_<S| N S/\/l\/aa)lz
I, ’ ° N\ ’ \N (R, 4’ c P |
7 N 7
N 7 )\ (R)12 N-Ja R
= 35— ROz $5K % Y
s SR ('\\l\/(R7)12 éS(// 12 éSN\) “\4
T C N N \
a S , RS ’ RS ’ Le |
N —N R’
l 4 ; N
NI\N) ;\’,/y(R )12 :\,,gy(R )1-2 q\’(y(Rm ) é /\/]( Vid
RS O\N/) O\N/) < o N\R8
és\(\/(R )1-4

R’, B xaxmoM ciyudae, HezaBucumo BbiOpan u3 H, =0, NO,, ranorena, Ci4 ankuna, Ci4
anxokcu, CN, OH, CF3, (CH2)a-CO2H, -(CH2)a-CO»(C1-4 ankun), -(CH2)a-NRP*R®, -NHCO(C1-4
AITKHIT), -NHCOCEFs3, -NHCO»(C1-4 aJNKWI), -NHCO»(CH2):0(C1-4 AJTKWI),
-NHCO»(CH2);0(C1.4 anxm), -NHCO2(CH2),OH, -NHCO2(CH:)2NH>, -NHCO2(CH2)2N(Ci-4
ankun),, -NHCO,CH2CO>H, -CH;NHCO2(C14 ankun), -NHC(O)NR®R®, -NHSO»(C1-4 anxmumn),
-SO>NH3, -SO>NH(C 1.4 ankwun), -SO2N(C14 anxun)z, -SO2NH(CH»)OH, -SO>NH(CH>)>0(C14
KU, -(CH3)n-CONR®RE, -O(CHz)p-xapboruKna, -O(CHz)n-reTeponmkna,
-NHCO-xap6orukna, -NHCO-rereporukna, -(CHz)n-kapOormikiaa u -(CHz)p-retepornmkia,
cozlep kallero aToMel yriaepoaa u 1-4 rerepoatoma, BeiOpanHbix 13 N, NR®, O u S(O)p, rae
YKa3aHHbIE aJIKHJI, AIKEHUJI, AJIKMHUJI, aJIKOKCHJI, KapOOLMKIT ¥ FeTEPOIUKIT 3amelneHbl 0-4 R’:
RE,
C(O)xapborukia, C(O)rereporukia, -(CH2)a-C(O)NRR?, C(0)O-ankuna,

C(0)O-kap6oumkia, C(O)O-rerepouumkna, SOzanmkuna, SOzkapbouwmkna, SOzrereporukia,

B KakIOM ciy4ae, He3aBucumo BbiOpaH w3 H, Ci4 anxuma, C(O)Ci4 anmkuna,

SO>NRR?, -(CHz)s-kapborukia u -(CH»)n-reTeporukia, e yka3aHHbIe aKil, KapOOIHKI U
retepolukn 3amemensr 0-4 R,

B KauecTBe ambTepHaTuBbl, R® u R® B3saThI coBMECTHO ¢ aTOMOM a30Ta, K KOTOPOMY OHH
TIPUCOEMHEHE, ¢ 00pa3oBaHueM oT 4- 10 10-unenHoro rereporukna, 3amementoro 0-4 R’; u
R’
Ci4 anmkokcu, CHOH, CO;H, CO2(Ci4 ankun), CONH, -(CH2)uNR?R?, -(CH2)o,CONR*R?,
-O(CHy)nrereporukna, -O(CH2)e-4NRR? -(CR°R1%),- 4-10 unennoro rereporukna, rie

B KQXKIOM cliydae, He3aBUCHUMO BbiOpaH u3 raynoreHa, OH, NO,, CHF», CF3, Ci.4 ankuna,

YKa3aHHBIE AJTKWI, aTKOKCHJI, KapOOLHMKII M FeTepOIMK 3amemmensl 0-4 RY;
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R? B kaxmom ciydae, HezaBucumo BeiOpaH u3 H, Ci4 ankwuna, -(CH2),OH, CO(C14 ankun),
COCF;, CO(Ci4 ankun), -CONH,;, -CONH-Ci4 ankuneH-CO2(Ci4 ankmi), Cig
ankwieH-CO2(Ci4 anxmn), R, CO2R® u CONHRS; B xadectBe anmprepHaTuBbl, R* 1 R? B3ATHI
COBMECTHO C aTOMOM a30Ta, K KOTOPOMY OHH TMPHCOENWHEHbI, ¢ 00pa3oBaHHEM OT 4- 10
10-4JIeHHOTO reTepOIMKIIA, TJIe YKa3aHHbIE AJIKIJI, AJKIJIEH U reTepOoInK 3amermeHsl 0-4 RY;
R®, B Ka)X70OM ciTyuae, He3aBUCHMO BbIOpaH u3 =0, ranorena, Ci ankuna, Ci.4 amxokcn, OCF3,
NHz, NO3, N(C1.4 anmkun)z, CO(Cr4 ankmn), CO(Ci4 ramoankmi), CO2(Ci4 ankmn), CONHy,
-CONH(C1.4 ankmn), -CON(C14 ankun)z, -CONH-C1.4 anxuneH-O(Ci4 ankun), -CONH-C14
ankwieH-N(Ci.4 ankwmn),, -CONH-C.4 ankunen-N (Ci.4 ankun),, -Cir4 ankuneH-O-P(O)(OH),,
-NHCO(C1-4 anxun), -R°, COR®, COR® u CONHRS;

R®, B xaxknom ciyuae, HezaBucumo BbiOpaH u3 -(CH2)u-Cs.s uukmoankuna, -(CHa)o-pernna u
-(CH2)4-5- 10 6- 4JIeHHOrO TeTepOLMKIIa, COAepIKaIero aTOMbI yriepoaa u 1-4 rerepoatoma,
BbIOpaHHbIX M3 rpynmbl, cocrosmeid u3: N, NH, N(Ci4 ankum), O u S(O)p, rae xaxnas
KOJbIeBast rpymnmna 3amemmena 0-2 RY; u

RY, B kaxmoM ciyuae, HezaBucumo BbIOpaH u3 =0, ranorena, -OH, Ci.4 ankuma, NH, NH(C14
ankmn), N(Ci4 amkun), Ci4 ankokcu u -NHCO(Ci.4 ankuit) ¥ reTepouukia, COAepIKalero
atomsl yriaepona u 1-4 rerepoaroma, BeIOpaHHBIX M3 rpymmsl, cocrosmed u3: N, NH, N(Ci4
ankwmn), O u S(O)p;

ApyTHe MEPeMEHHbBIe SIBJISIFOTCS TAKUMH, Kak onpeneneHo B @opmysie (IV) Beie.

B eme onHOM acmekTe HacTosiinee U300peTeHHe OTHOCUTCS K coemuHeHusiM Popmynbl (IV),
WIM UX CTEPEOH30OMEpaM, TayToMmepaMm, (hapMaieBTUYECKH MPHEMIIEMBIM COJISIM, COJIbBATaM
WK MIPOJIEKAPCTBAM, TIE:

R! npencrasnser coboit NR°R;

R’ u R’ B3STHI COBMECTHO C aTOMOM a30Ta, K KOTOPOMY OHM TIPUCOEIMHEHEI, ¢ 00pa30BaHHEM
oT 4- 10 10-4IeHHOTO reTepoLuka, 3amenienHoro 1-4 R;

R’, B kaxaoM ciydae, HezaBucuMo BeiOpan u3 H, =0, ranorena, Ci.4 ankuma, Ci.4 alKoKcy,
CN, OH, CF3, -(CH2)n-CO:H, -(CH2)a-CO2(C1-4 ankun), -(CH,)s-NRP*R®, -NHCO(C)-4 anxun),
-NHCOCF3, -NHCO2(C14 ankun), -NHC(O)NH;, -NHC(O)NH(C1.4 ankmr), -NHC(O)N(Ci4
ankun), -NHSO»2(Cis4 anxunm), -SO:NH;, -SO:NH(Ci4 ankmm), -SO2N(Ci4 ankmm),
-SO,NH(CH:),0H, -SO>NH(CH2);0(C14 ankun), -CONH,, -CONH(C.4 anxun), -CON(Ci4
ankwun),, -CH,CONH,, -(CHaz)s-kapboumkia, -O(CHz)n-kap6ommkina, -O(CH»)y-reTeporukia u

-(CHa)n-reTeporukiia, Coaepskaiiero aToMel yriepoaa u 1-4 rerepoaroma, BeIOpaHHBIX U3 N,
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NR®, O u S(O)p, rie ykasaHHbIE aNKuj, aIKOKCHJ, KapOOLMKI U IeTepOLHK 3aMelleHbl 0-4
R’:
R® B kaxmom cnyuae, Hesapucumo BbiOpaH u3 H, Ciu amkuma, C(O)Ci4 ankuna,
C(O)xapbommkina, C(O)rereporukia, -(CH2)u-C(O)NR?R?, C(0)O-ankmuna,
C(0)O-kapbouukia, C(O)O-rerepormkia, SOzankmia, SOzkapbouumkna, SOzrereporukia,
SO2NR*R?, -(CHa)p-ttnknoankuna, -(CHz)n-permna u -(CHz)g-rerepounkiia, rae yKasaHHbBIE
aNKujI, KapOOLUKI U TeTepoluki 3aMemnens 0-4 R, u

R’, B KaxI0M Ciydae, HE3aBUCHMO BbIOpaH u3 rajorena, OH, NO,, CHF,, CF3, Ci.4 ankuna,
Ci.4 anmkokcu, CH>OH, CO;H, CO»(Ci.4 amkun), CONH», -(CH2)uNR?R?, -(CH2),CONR*R?
-O(CHy)nreteponukna, -O(CHz)e-4NRR?, -(CR!R!%),- 4-10 unennoro rerepouukna, rie
YKa3aHHBIE AJIKUIL, aTKOKCHII, KapOOIHUKII U reTepOoLK 3amemmensl 0-4 RY; u

ApyTHUe NepeMeHHbIe SBJISI0TCA TAKUMHU, Kak onpeneneHo B @opmyie (IV) Boime.

B npyrom acnekre Hacrosiuiee n3o0peTeHne OTHOCUTCS K coenuHeHussM Popmyiel (1) mmm ux
crepeonzoMepaM, TayToMepaM, (apMaleBTUYECKH IPHEMIIEMBIM COJISIM, COJIbBAaTaM WIIN
IPOJIEKApPCTBAM, T'TIE:

M Bbibpan u3 N u CR';

L seibpan u3 Ci» ankusiena, 3amemiensoro 1-2 R* rame onun ummu oba aToma yriepona u
TPYIIIBI, IPUCOeMHEHHbIe K HuM, 3amemnensl O, NR® u C(O);

R! Bri6pan u3 NRR®, Cs.10 xapbouukna u ot 4- 10 15-uIeHHOro reTepoIMKIIa, COIEePKAIIero
aToMel yriepona u 1-4 rerepoaroma, Beibpansex u3 N, NR® O u S(O)p; rae ykasaHHbIe anKu,
KapOOIMKJI U FeTepOLHKI 3ameleHs! 1-4 R7;

R? B KaXIOM Ciydae, HE3aBUCUMO BbIOpaH u3 ramorena, Cie ankuma, Ciu amxokcu, Ciu
ankuntuo, Ci4 ranoankuna, -OH, -CH>OH, -OCHF, -OCHF», -OCF3, CN, -NH», -NH(C14
ankwi), -N(C14 ankun)z, -CO2H, -CH,CO2H, -CO»(C14 anmxun), -CO(Ci4 ankwmn), -CH2NH»,
-CONH2, -CONH(Ci4 ankumn), -CON(Ci4 anxmm), -OCH2CO:H, -NHCO(Ci4 amkumn),
-NHCO2(C14 anxun), -NHSO»(Cis4 ankxwi), -SO:NH, -C(=NH)NH», kapOomnukiga wu
reTepoLrKiIa, TIOe YKa3aHHble AJKWJI, AaJKOKCH, AaJKWITHO, TaJOaJKWI, KapOOLUUKI H
retepolkn 3amemensr 0-4 R,

R’? B KaXa0M ciydae, HE3aBUCUMO BbIOpaH u3 ramorena, Cie ankuma, Cis amxokcu, Ciu
ankwitno, Ci.4 ramoankuna, -CH,OH, -OCH»F, -OCHF», -OCF3, CN, -NH», -NH(C1.4 ankwn),
-N(C14 anxun),, -CO2H, -CH>CO2H, -CO2(Ci.4 ankwun), -CO(C1.4 ankwn), -CH,NH>, -CONH>,
-CONH(C14 anxwmn), -CON(Ci14 ankumn),, -OCH,CO2H, -NHCO(C1.4 ankwmn), -NHCO»(C14
ankmn), -NHSO2(Ci4 amkmn), -SO:NHz, -C(=NH)NH», kapOouukia M reTepoLHKia, Tae
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YKa3aHHbIE AJIKHJI, aJKOKCH, aJKUITHO, TaJ0ajKuil, KapOOLUKI M TeTepOLUKI 3aMeleHnl 0-4
R9.
R4

OCH;F, OCHF,, OCF3, -NH(C1.4 ankwmn), -N(C14 ankun),, Ci4 anxokcu, CH,OH, CH>O(C14

B KaxaoM ciydae, HesaBucumo BbeiOpan w3 H, OH, NH,, CH>NH;, Ci.4 ramoankuna,

ankwit), CH,COH, CH2CO»(Ci4 anmkwmn), Ci4 ankuia, kapOOLMKIA W TETEPOLUKIA, THe
yKa3aHHbBIE aJIKII, AJIKOKCH, TAJIOAJTKII, KapOOIMKII U TeTePOLUKII 3aMeleHb! 0-4 R’:

R’ B kaxaoM ciydae, HezaBucuMmo BbiOpaH u3 H, Ci.4 ankuna, -(CRR)y-Cs.10 kapbouukia u
-(CR®R®),- 4-10 uneHHOro reTepoLMKIa, COAEpIKAIlero aToMbl yriaepoaa u 1-4 rerepoaroma,
BbiOpanHbix M3 N, NR® O u S(O)p, rme ykasaHHble ajkuyi, KapOOLMKN M TeTepOLMKI
3amernens! 1-4 R7;

B KauecTBe anbTepHaTuBbl, R® 1 R’ B3sATBI COBMECTHO C aTOMOM a30Ta, K KOTOPOMY OHH
NPUCOEMHEHBI, C 00pa30BaHKueM OT 4- 10 15-ueHHOrO reTepoLuKIa, 3amereHHoro 1-4 R7;
R®, B kaxmoM ciyuae, HezaBucuMO BeiOpad 13 H u Ci ankuna;

R, B kaxmom cnydae, HesaBucuMmo BbiOpaH u3 H, =0, NO,, ramorena, Cis amxuma, Ci4
ankokcu, CN, OH, CF3, -(CH2)n-CO2H, -(CH2)a-CO2(C14 ankun), -(CH2)o-NR*R® -NHCO(C )4
aJIKuI), -NHCOCF3, -NHCO>(C14 ANIKHMIT), -NHCO»(CH2)2,0(C14 ANIKHIT),
-NHCO»(CH2)30(C14 ankun), -NHCO2(CH),OH, -NHCO2(CHz):NH,, -NHCO2(CH2)2N(C14
ankun),, -NHCO,CH,CO,H, -CH;NHCO3(C 14 ankun), -NHC(O)NR®R®, -NHSO(C1-4 anxun),
-SO,NH», -SO,NH(C1-4 ankun), -SO2N(C14 anmkun)z, -SO2NH(CH»),OH, -SO>2NH(CH2),O(C14
KU, -(CH3)n-CONR®RE, -O(CHa)p-KxapboruKna, -O(CHa)n-reTeporykna,
-NHCO-xap6orukna, -NHCO-rereporukna, -(CHz)n-kapOormikiaa u -(CHa)n-reteporiukia,
COIepIKAINEro aToMbl yriepona u 1-4 rerepoatoma, BuibpanHbX w3 N, NR®, O u S(O)p, rze
YKa3aHHbBIE aJIKHI, AIKEHUJI, AJIKMHUJI, aJIKOKCHJI, KapOOLMKIT ¥ FeTEPOIUKIT 3amelneHbl 0-4 R’:
R® B xaxmom cnyuae, HesaBucumo Beiopan u3 H, Ciu ankuna, Cr-4 ankenuna, Ca-4 aJKUHHNA,
-(CH2)n-C(O)Ci4ankmna, -(CH2)a-C(O)kapborukna, -(CHz)n-C(O)rerepormkia, -(CHz)a
-C(O)NR?R?, -(CH2)n-C(0O)0O-ankmuna, -(CH2)n-C(O)O-kapbornuka,
-(CH2)n-C(O)O-rerepoumkiia, -(CH2)n-SOrankuna, -(CH2)u SOskapOormkia,
-(CH2)n-SOzrereporukna, -(CH2)n-SO2NR*R?, -(CHa)n-xapbommkiaa u -(CHaz)n-reTeporukia,
r7ie YKa3aHHbIE aJKUI, KapOOLMKI U reTepoLuK 3amemensl 0-4 RY;

B KauecTBe ambTepHaTuBbl, R® um R® B3saThI coBMECTHO ¢ aTOMOM a30Ta, K KOTOPOMY OHH
TIPUCOEMHEHE, ¢ 00pa30BaHueM OT 4- 10 10-uNeHHOro reTeponuKa, 3ameressoro 0-4 R?;
R’
Ci4 amkokcu, CH>OH, CO(Ci4 amxun), CO;H, CO2(Cis4 anxwmi), -(CHz)aNR'R?
-(CH2)naCONR?R?, -O(CH;)nkap6oimkna, -O(CHz)nrereponnkia, -O(CH,)aNR?R? -(CR!R?),-

B KQXKIOM cliydae, He3aBUCHUMO BbiOpaH u3 raynoreHa, OH, NO,, CHF», CF3, Ci.4 ankuna,
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4-10 4JEHHOrO TeTEepOLMKIIA, A€ YKAa3aHHbIE AJKHJI, AJKOKCHJI, KapOOIMKI M TeTePOLUKI
zamemensl 0-4 RY;

R' pibpan u3 H u Ci.4 ankuna,

Ra
COCF;3;, COz(Ci4 anxum), -CONH;, -CONH-Ci4 anxunen-COz(Ci4 ankum), Cig

B Ka)XXIOM ciiydae, HezaBucuMo BbiOpaH u3 H, Ci4 ankwna, -(CH2),OH, CO(C1.4 amkwn),

ankmieH-CO2(Ci4 anxmn), R, CO2R® u CONHRS; B xauectBe anprepHaTuBbl, R* 1 R? B3ATHI
COBMECTHO C aTOMOM a30Ta, K KOTOPOMY OHHU TMPUCOEIUHEHBbI, ¢ O0pa3oBaHHEM OT 4- 1O
10-4IeHHOTO reTepOIMKIA, TJIe YKa3aHHbIE AJIKIJI, AJKIJIEH U reTepOoLuK 3amereHsl 0-4 RY;
R® B kaxmoM ciydae, He3aBHUCHMO BbiOpaH u3 =0, OH, ranorena, Ci.4 ankuna, Ci.4 aJKOKCH,
OCF3, NH;, NO;, N(C14 ankun), CO(Ci4 anxmn), CO(Ci4 ramoanmkun), CO2(Ci.4 anmkmn),
CONH, -CONH(Ci4 ankmn), -CON(Ci4 anxumn), -CONH-Ci4 ankunen-O(Ci4 ankun),
-CONH-C1.4 anxunen-N(Ci4 ankun), -CONH-Ci4 ankunen-N (Ci4 anxun), -Cig
ankuieH-0-P(O)(OH),, -NHCO»(C1.4 anxun), -R°, COR®, CO2R® u CONHRS;

R, B kaxnom ciy4ae, He3aBucuMo BbiOpaH u3 -(CH2)n-Cs.s umkioankuna, -(CHz)n-penumna u
-(CH2)4-5- 1m0 6- 4JIEHHOrO TeTepoLHKIIa, COAEepIKALero aTOMbI yriepoaa u 1-4 rerepoatoma,
BbIOpaHHbIX 3 rpynmbl, cocrosimed u3: N, NH, N(Ci4 amkun), O u S(O)p, rae kaxnas
KOJIblLIeBas rpymnmna 3amemena 0-2 RY;

RY, B KaXIOM Ciydae, HE3aBUCHMO BbIOpaH u3 =0, ranorena, -OH, Ci.4 ankuna, NHa, NH(C14
ankmn), N(Ci4 amkun), Ci4 ankokcu u -NHCO(Ci.4 ankuin) ¥ reTepouukia, COAepIKaiero
aToMmbl yriepona u 1-4 rerepoatoma, BeIOpaHHBIX M3 rpymmsbl, cocrosimen u3: N, NH, N(Ci4
ankwn), O u S(O)p;

n, B KQKIOM cliy4yae, He3aBUCUMO BbiOpaH u3 0, 1, 2, 3 u 4;

P, B K&KIOM cliy4ae, He3aBUCUMO BbiOpaH u3 0, 1 u 2;

IIPU YCIOBUH, YTO

HN
(1) korna L mpencrasnser coboii NHC(O), R! sBnsercs unbiM, uem

'~

X
HoN C(O)OH §_N | J(

u F rne X mpexacrasisieT co0oit N Wi 3aMemeHHbIN

2

WA He3aMelIeHHbIN aToOM yIiiepoa;
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e

(2) korna L mnpencrasiaser coboii NH, R! spnsercs unbv, yem WIH

LT

’ L

B npyrom acrniekte HacTosiiee n300peTeHrne OTHOCHTCS K coennHeHusiM Popmyiisl (V):

(3) xoraa L npencrasnsier coboii O, R! sBsieTcs unpiM, yem

Rl
L/
2 S
Ros ™ _
(R%)o4
T Y
S NH
0 V)

WIH UX CTEpPEeOH3OMepaM, TayroMepam, (hapMaieBTUYECKH MPHUEMIIEMBIM COJISIM, COJIbBATaM
WITH [TPOJIEKAPCTBAM, TE:

L ui6pan u3 -CR*R*C(0)-, -OC(0)-, -NR®C(O)- u -NRS-;

R! BriGpan m3 NRR?, Cs.10 kapbouukna u oT 4- 10 15-4I€HHOro reTeponHKIa, COAEpPKAIIero
aToMbI yriaepona u 1-4 rerepoaroma, Beidbpansex u3 N, NR® O u S(O)p; rae yka3aHHbIe anku,
KapOOLMKJI U FeTepOLHKI 3aMeleHsl 1-4 R7;

R,
ankwitno, Ci4 ramoankuna, -OH, -CH>OH, -OCHF, -OCHF», -OCF3, CN, -NH», -NH(C4
ankwi), -N(Ci4 ankun),, -CO2H, -CH2CO2H, -CO»(C14 anmxun), -CO(Ci4 ankwmn), -CH2NH>,
-CONH2, -CONH(Ci4 ankmn), -CON(Ci4 anxmm), -OCH2CO:H, -NHCO(Ci4 amkun),
-NHCO»(Ci4 anxun), -NHSO»(Cis anxun), -SO,NH,, -C(=NH)NH, xapborwmkna u

B KaXJIOM ciy4ae, He3aBHCHMO BbiOpaH u3 raynoreHa, Cie anmkumna, Ci.4 ankokcu, Cia

rerepouukiia, rA€ YKa3aHHBIC aJIKWJ, aJIKOKCH, aJIKUJITHO, TaJIOAJIKUII, Kap6OLII/IKJ'I u

reTepolkn 3amemensr 0-4 R,
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R’ B kaaoM ciydae, He3aBUCHMO BbIOpaH u3 ramoreHa, Cic ankuna, Ci ankoxcu, Ci4
ankmntno, Ci.4 ranoankuia, -CH,OH, -OCH,F, -OCHF», -OCF3;, CN, -NH,, -NH(C1.4 ankwn),
-N(C14 anxun),, -CO2H, -CH>CO2H, -CO2(Ci.4 ankwmn), -CO(C14 ankwmn), -CH,NH», -CONH>,
-CONH(C14 anxun), -CON(Ci14 ankwmn),, -OCH,CO2H, -NHCO(C1.4 anxwmn), -NHCO»(Ci4
ankmn), -NHSO2(Ci4 ankun), -SO:NHz, -C(=NH)NH», kapOoumkia u rereponukia, rae
yKa3aHHbIe ANKWJI, QJIKOKCH, aJKHJITHO, TaJOAJKWI, KapOOLMKII U TeTepOLUKII 3amenieHbl 0-4
R
R

OCHyF, OCHF,, OCFs;, -NH(C1.4 anxwmn), -N(C14 ankwmn), Ci4 ankokcu, CH,OH, CH>O(C14

B KaxaoMm ciydae, HezaBucumo BbeiOpan w3 H, OH, NH,, CH>NH,, Ci.4 ranoankuna,

ankwi), CH,COH, CH2CO»(Ci4 anmkmn), Ci4 ankuia, kapOOLMKIA U TETEPOLUKIA, e
yKa3aHHbIE aJIKII, AJIKOKCH, TAJIOAJTKII, KapOOIMKII U TeTePOLUKII 3aMerneHb! 0-4 R’:

R’, B ka0M clydae, He3aBucuMO BbiOpaH u3 H, Ci.4 ankuna, -(CR°R®)y-Cs-10 xapbouukna u
-(CR°R®),- 4-10 uneHHOro reTepolMKIa, COIEPIKaIero aToMbl yriepona u 1-4 rerepoaroma,
BoiOpanHeix 13 N, NR® O u S(O)p, rme ykasaHHble ajkui, KapOOLMKN H TeTepOLMKI
3amemens! 1-4 R7;

B KauecTBe ambTepHaTHBbL, R> M R B3ATBI COBMECTHO C aTOMOM a30Ta, K KOTOPOMY OHH
MPUCOEMHEHDI, ¢ 00pa30BaHKEM OT 4- 10 | 5-UNIeHHOTO reTepoNuKIa, 3amemenHoro 1-4 R;
R®, B Ka)x1OM ciydae, HE3aBHCHMO BbIOpan u3 H u C14 ankuia;

R’ B xaxmom cmyuae, HezaBucumo BuiOpaH u3 H, =0, NO,, ranorena, Ciu ankuma, Ci
ankokcu, CN, OH, CF3, -(CH2)n-CO2H, -(CH3)a-CO2(C14 ankun), -(CHz)p-NR2R®, -NHCO(C -4
aJNKWI), -NHCOCFs3, -NHCO»(C1-4 aJKuI), -NHCO>(CH2)20(C1-4 AJTKWI),
-NHCO2(CH2)30(C14 ankui), -NHCO2(CH2),OH, -NHCO»(CHz)>2NH, -NHCO(CH2)>N(C14
ankun),, -NHCO>,CH>CO:H, -CH;NHCO»(C14 ankun), -NHC(O)NR®R®, -NHSO»(C1-4 anxun),
-SO,NH», -SONH(C1-4 ankun), -SO2N(C14 amkun)z, -SO2NH(CH»),OH, -SO>2NH(CH2),O(C14
KU, -(CH,)n-CONR®RE, -O(CHa)p-Kxapborukna, -O(CHa)n-rereporykna,
-NHCO-xap6orukna, -NHCO-rereporukna, -(CHz)n-kapOormmkina u -(CHa)p-reteporukia,
COMepIKAIEro aToMbl yriepona u 1-4 rerepoatoma, BuibpanHbX w3 N, NR® O u S(O)p, rze
YKa3aHHbBIE aJIKII, AIKSHUJI, AJIKHHUJI, aJIKOKCHJI, KapOOIUKIT ¥ FeTePOIUKIT 3amerneHbl 0-4 R’:
R® B xaxmom cinyuae, HesaBucumo Beiopan u3 H, Ci4 ankuna, Cr-4 ankenuna, Cr-4 aJKUHUNA,
-(CH2)n-C(O)Cr4ankmna, -(CH2)o-C(O)kapbomukna, -(CHz)n-C(O)rerepormkia, -(CHz)a
-C(O)NR?R?, -(CH2)n-C(0O)0O-ankmuna, -(CH2)n-C(O)O-kapbornukia,
-(CH2)n-C(O)O-rerepounkiia, -(CH2)n-SOrankuna, -(CH2)u SOzkapOornmkia,
-(CH2)u-SOzrereporukna, -(CHz)n-SO2NR*R?, -(CHa)n-xapOommikiaa u -(CHaz)n-reTeporukia,

r7ie YKa3aHHbIE KU, KapOOLMKI U reTepoLuK 3ameieHsl 0-4 RY;
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B KAUCCTBE€ aJIbTCPHATUBBI, R8 u R8 B34ATbl COBMECTHO C aTOMOM a30Td, K KOTOPOMY OHH
TNIPUCOEMHEHBI, ¢ 00pa3oBaHueM OT 4- 10 10-4IeHHOro reTepoLuKIa, 3amemesHoro 0-4 RY;

R9
Ci4 amkokcu, CH>OH, CO(Ci4 amxmin), COxH, COx(Cis anxwmi), -(CHz)NR'R?
-(CH2)naCONRR?, -O(CH;)nkap6oimkia, -O(CHz)nreteponnkia, -O(CH;)sNR?R? -(CR!R'¥),-

B KQXJIOM cliydae, He3aBUCHUMO BbiOpaH u3 raynoreHa, OH, NO,, CHF», CF3, Ci.4 ankuna,

4-10 uneHHOro reTepoLMKia, TAe YKa3aHHbIE KW, AJKOKCHI, KapOOLUKI U TeTEPOLMKI
3amemensl 0-4 RY;

Ra
COCF;3;, COz(Ci4 anxun), -CONH;, -CONH-Ci4 anxunen-CO2(Ci4 ankun), Cig

B KaXIOM ciydae, HesaBucumo BbeiOpan u3 H, Ci4 ankxwmna, -(CH2)sOH, CO(C14 ankun),

ankmneH-CO2(C1-4 ankmn), RS, CO2R® u CONHRS; B kauectBe anbrepHaTusbl, R? u R? B3sTHI
COBMECTHO C aTOMOM a30Ta, K KOTOPOMY OHH MPHCOENMHEHBI, ¢ 00pa3oBaHHEM OT 4- IO
10-4JIeHHOTO reTepOIMKIA, TJIe YKa3aHHbIE aJIKHJI, AJIKHJIEH U reTepOluK 3amerneHsl 0-4 RY;
R® B kaxnoM ciyuae, HezaBHUCHMO BbiOpaH u3 =0, OH, ranorena, Ci.4 ankuna, Ci.4 aJKOKCH,
OCF3, NH;, NOz, N(C14 anxun),, CO(Ci4 anxun), CO(Cy4 ramoankun), CO2(Ci.4 anmkmn),
CONH,, -CONH(Ci4 ankmn), -CON(Ci4 ankun);, -CONH-Ci.4 ankunen-O(Ci.4 amkumn),
-CONH-C1.4 ankunen-N(Ci4 ankun), -CONH-Ci4 ankuneH-N (Cig  anxun)y, -Cig
ankuieH-0-P(0)(OH),, -NHCO»(C1.4 ankun), -R°, COR®, CO2R® u CONHRS;

R, B kaxnom ciy4ae, He3aBucUMO BbIOpaH u3 -(CH2)n-Cs.s umkioankuna, -(CHz)n-penuna u
-(CH2)n-5- 1o 6- 4JIeHHOro reTepoIrKia, CONePIKaIIero aToMbl yriepoaa u 1-4 rerepoaroma,
BbIOpaHHbIX 3 rpynmbl, cocrosimed u3: N, NH, N(Ci4 amkun), O u S(O)p, roe kaxnas
KOJNbIIeBas rpymnmna 3amemena 0-2 RY;

RY, B kaxmoM ciydae, He3aBuCHMO BriOpan u3 =0, ranorena, -OH, Ci. amxuna, NHz, NH(C14
ankmn) N(Ci4 amkun), Ci4 ankokcu u -NHCO(Ci.4 ankwin) v rerepouukia, COAepIKalero
aToMbl yriepona u 1-4 rerepoatoma, BeIOpaHHBIX M3 rpymmsbl, cocrosimen u3: N, NH, N(Ci4
ankwn), O u S(O)p;

n, B KQKIOM cliy4yae, He3aBUCUMO BbiOpaH u3 0, 1,2, 3 u 4;

P, B K&KIOM cliy4yae, He3aBUCUMO BbiOpaH u3 0, 1 u 2;

IIPU YCIOBUH, YTO

(1) korna L mpencrasnser coboii NHC(O), R! sBnsercs unbiM, uem ,

X
\X
H,N C(O)OH §_N | )|(
, A" e X npencTasisier codoi N Wi 3aMeleHHbINA WK

He3aMeLIeHHbIN aToOM YIJIepoa;
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(2) xorpa L mpencrasnser coboit NR®, R! npencrasnser co6oii reTepoapui, 3aMeIeHHbIIH

1-4R’.

B npyrom acrniekte HacTosiee n3o0peTeHne OTHOCUTCS K coenrHeHustM Popmyiist (VI):

0
R* R
N/
®
)
NH
O (VD

WIN UX CT€PeoH3OMepaM, TayToMmepaM, (apMaleBTHUECKH MPHEMIIEMBIM COJISIM, COJIbBaTaAM
WU [IPOJIEKAPCTBaM, Te:

R’, B Ka10M ciyuae, HesaBucuMo BbiopaH u3 H, Ci.4 ankuna, -(CRR®)n-Cs.10 xapbouukna u
-(CROR®);-4-10 uneHHOro reTepolMKiIa, COMEPKALIero aToMbl yriepona u 1-4 rerepoaToma,
BoiOpanHeix M3 N, NR® O u S(O)p, rme ykasaHHble ajkui, KapOOLMKN H TeTepOLMKI
3amernens! 1-4 R7;

B KauecTBe anbTepHaTuBbl, R® M R B3ATbI COBMECTHO C aTOMOM a30Ta, K KOTOPOMY OHH
TIPUCOEMHEHE, ¢ 00pa30BaHueM OT 4- 10 10-uneHHOro reTepormKna, 3amemensaoro 1-4 R7;
R’
ankokcu, CN, OH, CF3, -(CH2)p-CO2H, -(CH3)y-CO2(C1-4 ankun), -(CH2)p-NR®R®, -NHCO(C 1.4
aJNKWIT), -NHCOCFs3, -NHCO»(C1-4 aJKWI), -NHCO»(CH2),0(C1-4 AJTKWIT),
-NHCO>(CH2)30(C14 ankun), -NHCO2(CHz)OH, -NHCO»(CHz):NH>, -NHCO2(CH2):N(C14
ankun),, -NHCO>,CH>CO:H, -CH;NHCO2(C 14 ankun), -NHC(O)NR®R®, -NHSO»(C1-4 anxun),
-SO,NH», -SONH(C1-4 ankmn), -SO2N(C14 amkmn)z, -SO2NH(CH»),OH, -SO>2NH(CH2),O(C14
aJKuI), -(CH;)n-CONR®R®, -O(CHa)n-kxapborukna, -O(CHa)n-reTepoLukna,

B KaxaoM ciiydae, HesaBucumo BbiOpaH uz H, =0, NO,, ranorena, Ci.4 ankuna, Cis

-NHCO-xap6orukna, -NHCO-rereporukna, -(CHz)n-kapOommikiaa u -(CHa)p-reTepornukia,
Ccozlep kalero aToMel yriaepoaa u 1-4 rerepoatoma, BeiOpanHbX u3 N, NR® O u S(O)p, rae
YKa3aHHbBIE aJIKHI, AIKSHUJI, AJIKHHUJI, aJIKOKCHJI, KapOOIUKIT ¥ TeTePOIUKIT 3amerneHbl 0-4 R’:
R8
C(O)xapbornukia, C(O)rereporukia, -(CH2)n C(O)NRR?, C(0)O-ankuna,

B KakIoOM ciydae, He3aBucumo BbiOpaH w3 H, Ci4 anxuma, C(O)Ci4 anmkuna,
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C(0)O-kapbouukma, C(O)O-rerepormkia, SOzankmia, SOzkapbouumkna, SOzrereporukia,
SO>NR?R?, -(CHa)s-xapbonukia u -(CH»)p-reTeporukia, re ykasaHHbIe aJIKiI, KapOOIHKI U
reTepoluK 3amemens 0-4 RY;

R’
Ci4 amkokcn, CHOH, CO2H, CO2(Ci.4 anmkun), CONH», -(CH2)uNR?R?, -(CH2)sCONR*R?
-O(CHy)nrereporukna, -O(CH2)e-4NRR? -(CRR!%),- 4-10 unennoro rerepouukna, rie

B K&XIOM cliy4ae, He3aBUCHUMO BbiOpaH u3 raynoreHa, OH, NO;, CHF», CF3, Ci.4 ankuna,

yKa3aHHBIE aJIKWI, aTKOKCHJI, KAPOOIHMKII M FeTepOoInKI 3amermensr 0-4 RY;
Ra
COCF;3;, COz(Ci4 anxumm), -CONH;, -CONH-Ci4 ankunen-CO2(Ci4 ankun), Cig

B KaXIOM ciydae, HesaBucumo BbeiOpan u3 H, Ci4 ankwuna, -(CH2)sOH, CO(C14 ankun),

ankmneH-CO2(C1-4 ankmn), RS, CO2R® u CONHRS,; B kauectBe anbrepHaTusbl, R? u R? B3sTHI
COBMECTHO C aTOMOM a30Ta, K KOTOPOMY OHH MPHCOENMHEHBI, ¢ 00pa3oBaHHEM OT 4- IO
10-4IeHHOTO reTepOIMKIA, TJIe YKa3aHHbIE aJIKIJL, aJKIJIEH U reTepOuK 3amereHsl 0-4 RY;
R®, B Ka)70M ciTyuae, He3aBUCUMO BbIOpaH u3 =0, ranorena, Ci ankuna, Ci.4 ankokcu, OCF3,
NHz, NO2, N(C14 ankui)z, CO(Ci4 ankun), CO(Ci4 ranoankun), CO2(Ci4 ankun), CONHa,
-CONH(C1.4 ankwn), -CON(C1.4 ankun),, -CONH-C1.4 ankuneH-O(Ci.4 ankmi), -CONH-C14
ankmneH-N(C14 anmkmn)z, -CONH-C1.4 ankuneH-N (Ci.4 ankun),, -Ci4 ankuneH-O-P(O)(OH),
-NHCO(C1-4 anxun), -R°, COR®, COR® u CONHRS;

R, B kaxnom ciy4ae, He3aBucUMO BbIOpaH u3 -(CH2)n-Cs.s umkioankuna, -(CHz)n-penuna u
-(CH2)n-5- 1o 6- 4JIeHHOro reTepoIrKia, CONePIKaIIero aToMbl yriepoaa u 1-4 rerepoaroma,
BbIOpaHHbIX 3 rpynmbl, cocrosimed u3: N, NH, N(Ci4 amkun), O u S(O)p, roe kaxnas
KOJNbIIeBas rpymnmna 3amemena 0-2 RY;

RY, B kaxmoM ciydae, He3aBuCHMO BriOpan u3 =0, ranorena, -OH, Ci. ankuma, NHz, NH(C14
ankmn) N(Ci4 amkun), Ci4 ankokcu u -NHCO(Ci.4 anxwin) ¥ reTepouukia, COAepIKalero
aToMbl yriepona u 1-4 rerepoatoma, BeIOpaHHBIX M3 rpymmsbl, cocrosmen u3: N, NH, N(Ci4
ankwn), O u S(O)p;

n, B KQKIOM cliy4yae, He3aBUCUMO BbiOpaH u3 0, 1,2, 3 u 4;

P, B K&KIOM cliy4yae, He3aBUCUMO BbiOpaH u3 0, 1 u 2;

ApyTHe MepeMEeHHbBIE SIBISIOTCS TAKUMH, Kak onpeneneHo B @opmyie (V) Boiie.

B npyrom acnekre HacTosimee n300peTeHne OTHOCHTCS K coequHeHusM Popmyier (V1) mim ux
crepeonusoMepamM, TayTomepaMm, (apMaleBTHUECKH MPUEMIIEMBbIM COJISIM, COJIbBATaM MWJIH
NPOJIEKAPCTBAM, TIE:

R’ Bpibpan w3 H, Cis4 ankuna, -(CH2)n-Cs.1o kapGorumkna, -(CHz)n-apuna, -(CHz)n-4-10

YJICHHOTO Ir€TEPOLUKIIA, BbI6paHHOFO nu3
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r7ie yKa3aHHbIC aJIKWI, UKJIOAJIKUJL, apuil 3aMeLleHbl 1-4 R”; u

ApyTHe NMepeMeHHbIe SABJISIFOTCS TAKUMH, Kak ornpeneieHo B @opmyie (V) Boiie.

B npyrom acrniexte HacTosiee n300peTeHne OTHOCUTCS K coeanHeHusM @opmyis (V1) wimn ux
crepeon3oMepaM, TayToMmepaM, (apMaLeBTHUECKA NPUEMIIEMBbIM COJISIM, COJIbBATaM HJIH
NpoJieKapcTBaM, Iie:

R’ u R B3ATHI COBMECTHO C aTOMOM a30Ta, K KOTOPOMY OHHM TIPUCO€MHEHBI, ¢ 00pa30BaHHEM

rérepouukIia, BbI6paHHOFO Hu3
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R,
CN, OH, CF3;, -(CHn-CO:H, -(CH2)a-COx(Ci4 ankun), -(CH2),-NRPR®, -CH,NH,,

B Ka)XXIOM cllydae, He3aBucuMO BbiOpaH u3 H, =0, ramorena, Ci.4 ankwmna, Ci.4 aKOKCH,
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-NHCO(C14 anxwmi), -NHCOCF3, -NHCO2(Ci.4 ankun), -NHC(O)NH,, -NHC(O)NH(C1.4
ankuy), -NHC(O)N(C14 ankun)z, -NHSO2(Ci4 anxwmn), -SO2NHz, -SO:NH(Ci4 anxwn),
-SO;N(C14 ankun)z, -SO;NH(CH»),OH, -SO;NH(CH:)20(C1-4 anxun), -(CH2),-CONRPR?,
-O(CHa)n-xapbomukia, -O(CHa)s-rerepounkia, -NHCO-kap6ouukina, -NHCO-rereporukia,
-(CHa)n-xapbommkina u -(CHy)y-rerepornmkiia, comeprkaiiero arombl yriepoma u 1-4
rerepoatoma, BoIOpaHHbIX u3 N, NR®, O u S(O)p, rie ykazaHHble aJIKul, aJKOKCUI, KapOOLMKI
U TeTepoLuKn 3amemens 0-4 R,

R® B kaxgom ciayuae, HesaBucumo BbiOpaH u3 H, Ciu ankuma, C(O)Cisankuna,
C(O)xapOorukia, C(O)rereporukia, -(CH2)u-C(O)NR?R?, C(0)O-ankuna,
C(0)O-kapbounkia, C(O)O-rereporukia, SOzanmkuna, SOzkapOoumkia, SOzrereporukia,
SO2NRR?, -(CHz)s-kapborukia u -(CHz)n-reTeporukia, rue ykasaHHbIe aJKil, KapOOIUKI U
retepoLMKn 3amemensl 0-4 R;

B KauecTBe ambTepHaTuBbl, R® u R® B3aThI coBMecTHO ¢ aToMOM a30Ta, K KOTOPOMY OHH
TIPUCOEIUHEHE, ¢ 00pa3oBaHueM OT 4- 1o 10-uneHHOro rerepolukia, 3amemennoro 0-4 R%; u
R’ B KaXmoM ciyuae, He3aBUCUMO BbiOpaH u3 ramorena, OH, NO,, CHF,, CFs3, Ci4 ankuna,
Ci.4 ankokcu, CH,OH, CO;H, CO»(Ci.4 ankmn), CONH,, -(CH2)uNR?R? -(CH2)sCONR?R?,
-O(CHz)arereporukna, -O(CHz)a-HNR*R? -(CR!R!%),- 4-10 unenHoro rerepouukna, Tie
yKa3aHHbIE JIKUJI, AJTKOKCUJI, KapOOIMKII M TeTepPOLIMKJI 3aMerieHbl 0-4 RY;

RY
COCF;, COx(Ci4 anxun), -CONH,, -CONH-Ci4 ankuneH-CO2(Cir4 ankmi), Cig

B KaXIOM ciydae, HezaBucumo BbiOpaH w3 H, Ci4 ankuna, -(CH2)sOH, CO(Ci4 ankun),

ankuieH-CO2(Ci4 anxmn), R, CO2R® u CONHRS; B kavecTBe anbrepHaTuBbL, R* 1 R? B3sTHI
COBMECTHO C aTOMOM a30Ta, K KOTOPOMY OHH TMPUCOEIUHEHBbI, ¢ O00pa3oBaHHEM OT 4- IO
10-4JIeHHOTO IeTepOLNKIIA, TJIe YKA3aHHbIE AJKHJI, aJKIJIEH U reTepOK 3aMereHsl 0-4 RY;
R®, B Ka70OM ciTydae, He3aBUCHMO BbIOpaH n3 =0, ranoreHa, Ci ankuna, Ci.4 amkokcn, OCF3,
NH», NO», N(C1.4 anmkun)z, CO(Ci4 ankuin), CO(Ci4 ranoankmn), CO»(Ci4 anxuia), CONHa,
-CONH(C1.4 ankun), -CON(C1.4 ankmn);, -CONH-C1.4 ankuneH-O(Ci.4 ankmn), -CONH-C14
ankwieH-N(Ci.4 ankwun),, -CONH-C1.4 ankunes-N (Ci4 ankun), -Cir4 ankuner-O-P(O)(OH),
-NHCO»(C1-4 ankun), -R°, COR®, CO2R® u CONHRS;

R®, B kaxkmom ciydae, HezaBucuMo BbiOpaH u3 -(CH2)u-Cs.s umknoankuna, -(CHa)on-pernna u
-(CH2)n-5- 1o 6- 4JIeHHOro reTepoIrKia, CONepKallero aToMel yriepoaa u 1-4 rerepoaroma,
BbIOpaHHbIX W3 rpynmbl, cocrosimeidl u3: N, NH, N(Ci4 ankun), O u S(O)p, roe kaxpas
KOJNbIIeBas rpynma 3amemena 0-2 RY; u

RY, B kaxmoM ciydae, He3aBUCHMO BeIOpaH u3 =0, ranorena, -OH, Ci. ankuma, NHz, NH(C14

ankwi), N(Ci4 ankmn)y, Ci4 ankokcn u -NHCO(C1.4 ankui) U reTepolrKIia, COASpsKaIlero
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arombl yriepoga u 1-4 rerepoaroma, BeIOpaHHBIX K3 rpymmbl, cocrosimei u3: N, NH, N(Ci4
ankmn), O u S(O)p;

ApyTHUe MepeMeHHbIE SIBJISIOTCS TAKUMH, Kak onpeneneHo B @opmyiie (VI) Boime.

B npyrom acmekre HacTosiee n3o0peTeHrne OTHOCHTCS K coenrHeHussM Popmyiiet (VII):

O
N
O N
\R5

SN
|
NH

O (VI
WIM UX CT€Peou3OMepaM, TayToMmepaM, (apMaleBTHUECKH MPHEMIIEMBIM COJISIM, COJIbBaTaM
W [IPOJIEKAPCTBaM, THe:
R’, B Ka10M ciyuae, HesaBucuMo BbiOpaH u3 H, Ci.4 ankuna, -(CRCR®)n-Cs.10 xapbouukna u
-(CR®R®)y-4-10 unmeHHOro reTepoIMKia, COMEPKAIero aToMbI yriuepona u 1-4 rerepoaToma,
BoiOpanHeix M3 N, NR® O u S(O)p, rme ykasaHHble ajkui, KapOOLMKN H TeTepOLMKI
3amernens! 1-4 R7;
B KauecTBe anbTepHaTHBbL, R® M R° B3ATBI COBMECTHO C aTOMOM a30Ta, K KOTOPOMY OHH
TIPUCOEUHEHb, ¢ 00pa3oBaHueM OT 4- 10 10-uneHHOro rerepolukia, 3amemenHoro 1-4 R7;
R® B xaxxmom ciydae, HezaBucuMO BbIOpaH 13 H u C1.4 ankuna;
R’,
ankokcu, CN, OH, CF3, -(CH2)p-CO2H, -(CH3)a-CO2(C14 ankun), -(CH2)p-NR2R®, -NHCO(C)-4
AJNKWIT), -NHCOCFs;, -NHCO»(C1-4 AJIKWIT), -NHCO>(CH2)20(C1-4 AJTKWIT),
-NHCO2(CH2)30(C14 ankun), -NHCO2(CHz),OH, -NHCO2(CHz):NH;, -NHCO2(CH2):N(C14
ankun);, -NHCO>,CH>CO:H, -CH;NHCO»(C 14 anxun), -NHC(O)NR®R®, -NHSO»(C1-4 anxun),
-SO,NH», -SONH(C1-4 ankmn), -SO2N(C14 amkmn)2, -SO2NH(CH»),OH, -SO>2NH(CH2),O(C14
KU, -(CH;)n-CONRPR®, -O(CHa)n-xapborukna, -O(CH2)n-rereporukna,

B KaxIoM ciiydae, He3aBucumo BbiOpaH u3 H, =0, NO,, ranorena, Ci.4 ankuna, Cis

-NHCO-xap6orukna, -NHCO-rereporukna, -(CHz)n-kapOommkiaa u -(CHa)p-reTepornmkia,
cozlep Kallero aToMel yriaepoaa u 1-4 rerepoatoma, BiOpaHHbX M3 N, NR®, O u S(O)p, rae

YKa3aHHbBIE AJIKII, AIKSHUJI, AJIKMHUJI, aJIKOKCHJI, KapOOIIUKIT ¥ TeTePOIUKIT 3ametneHbl 0-4 R’:
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R® B kaxmoMm cnyuae, Hesapucumo BbiOpaH u3 H, Ciu amkuma, C(O)Ci4 ankuna,
C(O)xapbommkina, C(O)rereporukia, -(CH2)u-C(O)NR?R?, C(0)O-ankmuna,
C(0)O-kapbouukma, C(O)O-rerepormkia, SOzankmia, SOrkapbouumkia, SOzrereporukia,
SO>NRR?, -(CHa)s-xapbonukia u -(CH»)n-reTeporukia, rae ykasaHHbIe aJIKiI, KapOOIHKI U
retepoLuK 3amemensr 0-4 RY;

R,
Ci4 anmkokcu, CHOH, CO2H, CO2(Ci.4 anmkmun), CONH», -(CH2)uNR?R?, -(CH2)sCONR*R?
-O(CHy)nrereporukna, -O(CH2)e-4NRR? -(CR'R1%),- 4-10 unennoro rerepouukna, rie

B K&XIOM cliydae, He3aBUCHUMO BbiOpaH u3 raynoreHa, OH, NO;, CHF», CF3, Ci.4 ankuna,

YKa3aHHBIE aJTKWI, aTKOKCHJI, KapPOOLHMKII M reTepoInKI 3amemmensl 0-4 RY;
n, B KAKIOM ciiy4ae, He3aBUCHUMO BbiOpan 3 0, 1,2, 3 u 4; u
p, B K&XZIOM ciy4ae, He3aBHUCUMO BbiOpan u3 0, 1 u 2;

ApyTHe MepeMEHHbBIE SBISIIOTCA TAKUMH, Kak onpeneneHo B @opmysie (V) Boiie.

B npyrom acnexre Hacrosimee n300peTeHre OTHOCUTCS K coenuHeHussM @opmyisl (V) uinn ux
crepeonsoMepaM, TayTomepaM, (papManeBTHYeCKH NPUEMIIEMBbIM COJISIM, COJIbBATAM WM
IpOJIEKapCTBaM, IAe:

L npencrapser coboit -NR-;

R’, B kaka0M clydae, He3aBHUCUMO BbiOpaH u3 H, ranorena, Ci. ankuma, Ci4 ankokcu, CN,
OH, -(CHz)n-kapOommkna wu -(CHj)s-reTepouivkiia, TIe YKa3aHHbIE aJKWUJ, aJIKOKCHUJI,
KapOOIMKJI U FeTepOLHKI 3amentensl 0-4 RY;

ApyTHE MEPEeMEHHBIE SIBJISIIOTCS TAKUMH, Kak onpenesneHo B @opmysie (V) Bbiie.

B npyrom acrniekre Hacrosimee n300peTeHrne OTHOCUTCS K coenuHeHnstM @opmyJsl (V) wim ux
crepeousomepaM, TayToMmepaMm, (apMaleBTHUECKH MNPUEMIIEMBbIM COJISIM, COJIbBATaM HJIH
IPOJIEKapCTBaM, ITIE:

L npencrasnser coboii -NR®-; u
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ApyTUe MepeMeHHbIE SBJISIOTCS TAKUMH, Kak onpeneneHo B @opmyute (V) Biwe.

B emme ogHOM acrniekTe HacTosiiee U300peTeHne OTHOCUTCS K coenuaeHusiM @opmyiiel (VIII):

O
6
o A
N
|
(R%o4—r .
(R%)0.4
~ \ITI
\ | NH
O (VII)

WIN UX CT€pPeoH3OMepaM, TayToMmepaM, (apMaleBTHUECKH MPHEMIIEMBIM COJISIM, COJIbBaTaAM
VI TIPOJIEKAPCTBAM, Te:

R! Bei6pan u3 NR°R®, C3.10 kapborukia u oT 5- 10 10-41eHHOrO TeTepoIuKa, TAe yKa3aHHbIE
KkapOOLMKI M reTepoLuK 3amernens! 1-4 R7;

R’, B Kaa0M ciyuae, HezaBucuMo BbiopaH us H, Ci.4 ankuna, -(CR®R®)n-Cs.10 xapbouukna u
-(CR®R®)y-4-10 unmeHHOro reTepoIMKia, COMEPKAIero aToMbI yriuepona u 1-4 rerepoaToma,
BoiOpannbx u3 N, NR® O u S(O)p, rme ykasaHHble ankui, KapOOLMKI H TeTepOLMKI
samerens! 1-4 R7;

B KayecTBe anbTepHaTHBbl, R® u R> B3sTHI COBMECTHO C aTOMOM a30Ta, K KOTOPOMY OHH
TIPHCOEIMHEHBI, ¢ 00pPa30BaHUEM OT 4- 10 10-4IeHHOro reTeponuka, 3amemmenHoro 1-4 R7;
R®, B kaxxgoM cryuae, HesaBucuMo BuiOpaH u3 H u Ci ankuna,

R’,
ankokcu, CN, OH, CF3, -(CH2)p-CO2H, -(CH3)y-CO2(C1-4 ankun), -(CH2)p-NR®R®, -NHCO(C 1.4
AJNKWIT), -NHCOCFs;, -NHCO»(C1-4 AJIKWIT), -NHCO>(CH2),0(C1-4 AJTKWIT),
-NHCO2(CH2)30(C14 ankun), -NHCO2(CHz),OH, -NHCO2(CHz):NH;, -NHCO2(CH2):N(C14
ankun);, -NHCO>,CH>CO:H, -CH;NHCO»(C 14 anxun), -NHC(O)NR®R®, -NHSO»(C1-4 anxun),
-SO,NH», -SONH(C1-4 ankmn), -SO2N(C14 amkmn)2, -SO2NH(CH»),OH, -SO>2NH(CH2),O(C14
KU, -(CH;)n-CONRPR®, -O(CHa)n-kxapboruKna, -O(CH2)n-retepoLkna,

B KaxIoM ciiydae, He3aBucumo BbiOpaH u3 H, =0, NO,, ranorena, Ci.4 ankuna, Cis

-NHCO-xap6orukna, -NHCO-rereporukna, -(CHz)n-kapOommkiaa u -(CHa)p-reTepornmkia,
cozlep Kallero aToMel yriaepoaa u 1-4 rerepoatoma, BiOpaHHbX M3 N, NR®, O u S(O)p, rae

YKa3aHHbBIE AJIKII, AIKSHUJI, AJIKMHUJI, aJIKOKCHJI, KapOOIIUKIT ¥ TeTePOIUKIT 3ametneHbl 0-4 R’:
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R®, B kaxxgoM cryuae, He3aBucuMo BbiOpaH u3 H, Ci4 ankumna, Co ankenuna, C(O)C.4 ankuna,
C(O)xapbommkina, C(O)rereporukia, -(CH2)u-C(O)NR?R?, C(0)O-ankmuna,
C(0)O-kapbouukma, C(O)O-rerepormkia, SOzankmia, SOrkapbouumkia, SOzrereporukia,
SO>NR?R?, -(CHz)n-kapboumkina u -(CHy)p-rerepoumnkiia, rae yka3aHHbIC aJTKWJ, AJKCHHI,
KapOOLMKI U reTepoLuK 3ameinensl 0-4 RY;

R’, B KaxI0M Ciydae, He3aBUCHMO BbIOpaH u3 rajorena, OH, NO2, CHF,, CF3, Ci.4 ankuna,
Ci4 amkokcu, CH,OH, CO;H, CO»(Ci.4 amkun), CONH», -(CH2).NR?R?, -(CH2)osCONR*R?
-O(CHy)nreteponukna, -O(CHz)e-4NRR?, -(CR!°R!),- 4-10 unennoro rerepouukna, rie
YKa3aHHBIE AJIKUI, aTKOKCHJI, KapOOIHMKJI U reTepoIuK 3amemmensl 0-4 RY;

n, B KQKJIOM cliy4ae, He3aBUCHUMO BbiOpan 3 0, 1,2, 3 u 4;

p, B K&X/IOM ciy4ae, He3aBHUCUMO BbiOpan u3 0, 1 u 2;

OpyTHe MepeMeHHbIE SIBIISIFOTCS] TAKUMH, Kak onpeneneHo B @opmyie (V) Bblie.

B eme onHOM acriekTe HacTosiliee U300peTeHne OTHOCUTCS K coenuHeHusiM Popmyast (VIII),
WIN UX CTepeor3oMepaM, TayTomepam, (apMaleBTUYECKH MPUEMIIEMBbIM COJISIM, COJIbBATAM

WJIA TIPOJIEKApCTBaM, I'ae:

S >+ (R")1.4 S \/(R?)I-4
CATe
R! Bribpan u3 g_<\ND §_<\N 7 ,

, , (R")13
x> (R)14 X (R)13 3/
W R We (s A B ,
NTNF ¢ NN ¢ NNF ~r" >R
rE rE R® NENF
(R")12



34

Ra /R8
7 7 N
/7 o /(R )1-3 N,N | S>> (R4 - N'N\ (R)1-4 N,N | >4 (RD14
] N-R® T\ = 7N\ \ =
AN
2 VVL 2 ‘Q’L 2 Vl’L 2
R8
/
N /(R7)1 4 ,RS ,RB (R7)1 2

SN R, ST (RM1-2 N\—’K\‘/R?
S+ (R N 7 ks 12 ¢ 5~ A A
F S R8 R8 R8
XN R
L5 Sy e ey R Ly Pz é—/\/I(R )14
N ¢ ¢ ;
R® O‘N/) O‘N/) FoN \/N\Rs
R7
és\r""“/'( )1-4

; K/N"RS
R’, B xaxmoM ciydae, HeszaBucumo BbiOpan u3 H, =0, NO,, ranorena, Ci4 ankuna, Ci4
ankokcu, CN, OH, CF3, -(CHz)u-CO2H, -(CH2)n-CO2(C14 ankun), -(CH2)n-NRP*R® -NHCO(C 14
AIIKHUIT), -NHCOCF3, -NHCO»(C1-4 AITKIUIT), -NHCO»(CH),0(C1-4 ANKHII),
-NHCO»(CH2)30(C1.4 anxun), -NHCO»(CH),OH, -NHCO2(CH2)NH>, -NHCO»(CH>):N(C1.4
ankun),, -NHCO,CH>CO,H, -CH,NHCO»(C14 ankun), -NHC(O)NRPR®, -NHSO»(C1.4 anxun),
-SO>NH3, -SO>NH(C 1.4 ankwun), -SO2N(C14 anxwmn)z, -SO2NH(CH»)0OH, -SO>NH(CH>)>0(C14
KU, -(CH3),-CONR®RE, -O(CHz)n-xapboruKna, -O(CHy)n-reTeponkna,

2

-NHCO-xap6omukna, -NHCO-rereporukna, -(CHz)n-kapOormikiaa u -(CHz)p-retepormkia,
COMEPIKAIEro aToMbl yriepoaa u 1-4 rerepoatoma, BbiOpanHbX u3 N, NR® O u S(O)p, rae
YKa3aHHbBIE aJIKWJI, AIKSHUJT, AJIKMHUJI, aJIKOKCHJI, KapOOIUKIT ¥ FeTEPOIUKIT 3amelneHbl 0-4 R’:
R® B kaxgom caydae, HesaBucumo BbiOpaH u3 H, Ciu ankuma, C(O)Cisankuna,
C(O)xapborukia, C(O)rereporukia, -(CH2)a-C(O)NR?R?, C(0)O-ankuna,
C(0)O-kapboumkia, C(O)O-rereporukna, SOzanmkuna, SOzkapboumkna, SOzrereporukia,
SO>NRR?, -(CHz)s-kapborukia u -(CH»)n-reTeporukia, re yka3aHHbIe aJKiI, KapOOIUKI U
retepoluKn 3amemensl 0-4 R,

B KauecTBe anbTepHaTuBbl, R® u R® B3sATHI coBMECTHO ¢ aTOMOM a30Ta, K KOTOPOMY OHH

NIPUCOEMHEHEL, ¢ 00pa30BaHueM OT 4- 10 10-uneHHOro rereporukna, 3amemensoro 0-4 R’; u



35
R9
Ci4 amkokcu, CH>OH, CO;H, CO»(Ci4 amkun), CONH», -(CH2).NR?R?, -(CH2).CONR*R?
-O(CHy)nrereporukna, -O(CH2)e-4NR3R? -(CR°R1%),- 4-10 unennoro rereporukna, rie

B KQXJIOM cliy4dae, He3aBUCHUMO BbiOpaH u3 raynoreHa, OH, NO,, CHF», CF3, Ci.4 ankuna,

YKa3aHHBIE aJIKWI, aTKOKCHJI, KapOOIMKII M reTepoImK 3amemensr 0-4 RY;

R? B xaxmom ciydvae, HesaBucuMo BbiOpad u3 H, Ci4 ankuna, -(CH2).OH, CO(C14 amxun),
COCF;3;, CO2(Ci4 anxun), -CONH;, -CONH-Ci4 anxunen-CO2(Ci4 ankun), Cig
ankmieH-CO2(Ci4 anxmn), R, CO2R® u CONHRS; B xadectBe anprepHaTuBbl, R* 1 R? B3ATHI
COBMECTHO C aTOMOM a30Ta, K KOTOPOMY OHH MPHCOENMHEHBI, ¢ 00pa3oBaHHEM OT 4- 10
10-4JIeHHOTO reTepOIMKIA, TJIe YKa3aHHbIE aJIKIJI, AJKIJIEH U reTepOUK 3amereHsl 0-4 R,
R®, B Ka)7I0OM ciTyuae, He3aBUCHUMO BbIOpaH u3 =0, ranorena, Ci ankuna, Ci.4 ankokcu, OCF3,
NHz, NO2, N(C1.4 anmkun)z, CO(Cr4 ankmn), CO(Ci4 ramoankmn), CO2(Ci4 anxua), CONHy,
-CONH(C1.4 ankwn), -CON(C1.4 ankun),, -CONH-C1.4 ankuneH-O(Ci.4 ankui), -CONH-C14
ankuneH-N(Ci4 ankun),, -CONH-C1.4 ankunen-N (Ci4 ankun),, -Ci4 ankunes-O-P(O)(OH),,
-NHCO»(C1-4 ankun), -R°, COR®, CO2R® u CONHRS;

R, B kaxnom ciy4ae, He3aBucuMO BbiOpaH u3 -(CH2)n-Cs.s umkioankuna, -(CHz)n-penuna u
-(CH2)u-5- 1o 6- 4JEHHOrO reTepoLHKIIa, COAEepIKAIIero aTOMBI yriepoaa u 1-4 rerepoatoma,
BbIOpaHHbIX W3 rpynmbl, cocrosimed u3: N, NH, N(Ci4 amkun), O u S(O)p, roe kaxnas
KOJbIeBas Tpynmna 3amemena 0-2 RY:; u

RY, B kaxmoM ciydae, He3aBuCHMO BeIOpan u3 =0, ranorena, -OH, Ci.4 amxuna, NHz, NH(C14
ankwmn), N(Ci4 amkun)z, Cr4 ankokcn u -NHCO(Ci.4 aJKui) U reTepoLuKia, COAepKallero
aToMmbl yriepona u 1-4 rerepoatoma, BeIOpaHHBIX M3 rpymmsbl, cocrosimen u3: N, NH, N(Ci4
ankwui), O u S(O)p;

ApyTHE MIEPEeMEHHbBIE SIBIIIOTCS TAKUMH, Kak onpeneneHo B @opmyte (VIII) Beie.

B eme ogHOM acmekTe HacTosimee U300peTeHne OTHOCUTCS K coenrHeHusiM @opmysl (VIII),
WIN UX CTepPEeoH30oMepaM, TayroMmepaMm, (papMaleBTUYECKH MPUEMIIEMBbIM COJISIM, COJIbBATaM
WY TIPOJIEKAPCTBAM, I1ie:

R! npencrasnser coboit NR°R?;

R’ u R’ B34ThI COBMECTHO C aTOMOM a30Ta, K KOTOPOMY OHM TIPUCOEIUHEHB, ¢ 0Opa3oBaHHEM
oT 4- 10 10-4IeHHOTO reTepoLuka, 3amenienHoro 1-4 R;

R’,
CN, OH, CF3, -(CH2)n-CO:H, -(CH2)a-CO2(C1-4 ankun), -(CH,)s-NRP*R®, -NHCO(C )4 anxun),
-NHCOCF3, -NHCO2(C14 ankun), -NHC(O)NH;, -NHC(O)NH(C1.4 ankmr), -NHC(O)N(Ci4
ankun), -NHSO2(Cis anxumnm), -SO:NH;, -SO:NH(Ci4 ankum), -SO2N(Ci4 ankmm),

B K&XIOM ciy4ae, He3aBucumo BeiOpaH u3 H, =0, ranorena, Ci4 ankwuna, Ci4 anKkokcH,
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-SO:NH(CH2),0H, -SO>NH(CH2)0(C14 ankun), -CONH,, -CONH(C1.4+ ankun), -CON(C1.4
ankmn),, -CH,CONHa», -(CH»)s-xapbonukia, -O(CHz)s-kapboumkina, -O(CHz)o-reTeporukia u
-(CHy)n-reTeponukiia, coAepsKamero aTomMel yriepona u 1-4 rerepoaroma, BeIOpPAaHHBIX U3 N,
NR® O u S(O)p, re ykasaHHbIE anKuj, alKOKCHJ, KapOOLMKI U IeTepOLUK 3aMelneHbl 0-4
R’
R® B kaxaoMm ciyuae, Hesapucumo BbiOpaH u3 H, Ci4 ankuma, C(O)Cisankuna,
C(O)xapOommkina, C(O)rereporukia, -(CH2)u-C(O)NR?R?, C(0)O-ankmuna,
C(0)O-kapbouukma, C(O)O-rerepormkia, SOzankuia, SOzkapbouumkia, SOzrereporukia,
SO2NRR?, -(CHa)p-ttuknoankuna, -(CHz)n-penmna u -(CHz)y-rerepounkiia, rae yKasaHHbBIE
aNKuI, KapOOLUKI 1 TeTepoluk 3amernens 0-4 R”; u

Y
Ci4 anxokcu, CH>OH, CO;H, CO»(Ci4 anxun), CONH,, -(CH2).NR?R?, -(CH2)aCONR?R?,
-O(CHa)arereponukna, -O(CHz)o-NR?R? -(CR!°R!%),- 4-10 unenHoro rerepouukia, Tie

B K&XJOM cliydae, He3aBUCHUMO BbiOpaH u3 raynoreHa, OH, NO,, CHF», CF3, Ci.4 ankuina,

yKa3aHHbIE aJIKWJI, AIKOKCHII, KapOOLIMKII M FeTEePOLMKIT 3aMelieHbl 0-4 R® u

IpyrHe NepeMeHHbIe SIBIISIFOTCS TAKUMHU, Kak onpeneneHo B @opmyie (VIII) Boimme.

B omHOM BapmaHTe OCYIIECTBIEHHs HACTOsIee H300pETeHHE OTHOCHTCS K COEANHEHHSM
@opmyn (I), (II), (III) u (IV), wim ux crepeousoMepam, TayTomepam, (papMaleBTUYECKH
NpUEMJIEMBbIM COJISIM, COJIbBaTaM WJIM TMpoJiekapcTBam, rae M mpexncrasisier coboit N wiu
CRY; L pubpan u3 -CR*R*C(0)-, -OC(O)- u -NR®C(O)-; R! Bwibpan um3 NRR’ Cs.io
kapOoumkia U OT 4- 10 12-4IeHHOrO reTepoLMKIa, COIepIKallero aroMbl yriepoxa u 1-4
rerepoatoma, BbiOpanHbIX u3 N, NR®, O u S(O)p; rne ykasaHHble ajkuji, KapOOLMKI M
reTepoluk 3amemenbl 1-4 R7.

B onHOM BapmaHTe OCYIIECTBJICHMS HACTOsIIEe H300PETEHHE OTHOCUTCA K COCTUHEHHSIM
@opmyn (1), (ID, (II), (IV), (V), (VD, (VI) u (VIII), unu ux crepeon3oMepam, TayToMmepam,
(bapMareBTHUECKH TPUEMJIEMBIM COJISIM, COJIbBATaM WJIM IpoJieKapcTBaMm, rae L BeiOpaH w3
-CR*R*C(0)-, -OC(0O)- u -NR®C(0O)-; R! snibpan u3 NR°R®, Cs.10 kapbouukia u oT 4- 10
12-4JIeHHOTO reTepOLMKIIA, COAEPIKALIETro aTOMBI yriiepoaa u 1-4 rerepoatoma, BEIOPaHHBIX 3
N, NR?, O u S(O)p; rrie ykazaHHbIe aJKuI, KapOOLUKI 1 TeTepOLMK 3aMernens 1-4 R,

B onHOM BapmaHTe OCYIIECTBJICHMS HACTOsIIEe H300PETEHHE OTHOCUTCA K COCTUHEHHSIM
@opmyn (I), (IV), (V) u (VIII), unu ux crepeonszomepam, Tayromepam, (papMareBTUIECKH
TIpUEMIIEMBIM COJIIM, CONbBATaM WM MponekapcTsaM, rae L Beiopan u3 -NR°C(O)- u -NR®-;
R! npencrasnsier co6oit oT 4- 10 12-ueHHbIH FeTepOLUK, COep Kallnil aTOMBbI yrIepoaa 1

1-4 rerepoaroma, BbIOpanHbIX 13 N, NR®, O u S(O), u 3amemennbix 1-4 R,
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B omgHOM BapmaHTe OCYINECTBIICHHS HACTOsSIIEE H300pETEHHE OTHOCUTCS K COETUHEHHSM
@opmya (1), (IV), (V), u (VII), wm ux crepeomsomepam, Tayromepam, (PapMameBTHUECKU

NIpUEMJIEMBIM COJIIM, COJIbBAaTaM MU mposekapcTsaM, rae L soiopan u3 -NROC(O)- unu NR®-;
~L v — R, 3R’
és( > 3—<\ J/( 2 §‘<\ | T ®)
S N u  NTNF ,

B omnoMm BapUAHTE OCYLICCTBJICHUSA HACTOALICC I/I306peTeHI/Ie OTHOCUTCA K COCOAUMHCHUAM

R! BbiGpan u3

@opmyn (I), (IV), (V) u (VIID), nnmu ux crepeomsomepam, Tayromepam, (papMareBTUIECKH
TNIpUEMJIEMBIM COJISIM, COJIbBATAM MIIH MpONeKapcTBaM, rae L npexacrasnser coboit -NROC(O)-;
R! npencrasnser co6oii Cs.10 kapbouuk, 3amermnenHbiii 1-4 R7.

B onHOM BapuaHTe OCYINECTBICHMS HACTOsiee HM300peTeHHe OTHOCUTCS K COETUHEHHUSIM
®opmyn (I), (IV), (V) u (VIID), nnu ux crepeomszomepam, Tayromepam, (papMareBTUIECKH
MpHEeMIEMbIM CONSIM, CONbBaTaM MJM TMpoiekapcTsaM, rae L Beiopan us -NR®C(O)-; R!
npencTasiser coboii Cs.c LUKIOANKUN, 3aMeleHHblii 1-4 R7, unu apun, 3amemnennbiii 1-4 R’;
R’, B kaxaoMm ciyuae, HezaBucuMo BbiOpan u3 H, =0, ranorena, Ci ankuma, Ci4 aJkokcH,
CN, OH, CF3, -(CH3)s-CO2H, -(CH3)s-CO2(Ci-4 ankun), -(CH2)o-NRP*R®, -NHCO(C 14 ankmu),
-NHCOCF3;, -NHCO2(Ci4 anxwmn), -NHCO2(CH2)0(Ci4 ankuin), -NHCO2(CHz2);:0(Ci4
aNKuI), -NHCO,(CH>),0H, -NHCO»(CH3)2NH,,  -NHCO»(CH2):N(C14  ankun)z,
-NHCO,CH,CO;H, -CH>NHCO>(Ci.4+ anxwn), -NHC(O)NHz, -NHC(O)NH(Ci.4 ankwn),
-NHC(O)N(C1.4 ankun)z, -NHSO»(Ci.4 anxun), -SO,NH», -SO;NH(C1.4 anxuin), -SO2N(Ci4
ankwn) 2, -SONH(CH»),OH, -SO>NH(CH?),0(C14 ankun), -CONH,, -CONH(C14+ ankwn),
-CON(C14 aJKW)2, -CH,CONH_, -(CH2)n-xapOorukia, -O(CH»)n-kapOorukia,
-O(CHy)n-rereporukiia u -(CHy)p-reTepormkia, comepskamiero aToMmbl yriepoma u 1-4
rerepoaroma, BbIOpaHHbIX u3 N, NR®, O u S(O)p, rie yka3zaHHbIe alKuil, alKOKCUI, KapOOLMKIT
1 reTepoLuK 3amernennl 0-4 R°.

B opHOM BapuaHTe OCYINECTBIICHHS HACTOsIlee H300peTeHHe OTHOCHUTCS K COEAMHEHHSIM
@opmyn (I), (IV), (V) u (VII), umn ux crepeonszomepam, Tayromepam, (papMareBTUIECKH
TpUeMIIEMBIM COJIAM, COJbBaTaM HJM mHponekapcTsam, rae L Beidopan u3 -NR®C(O)-; R!
npenacTaBisier coOOi LMKIOMPONII, LUKIOOYTHII, LHKJIONEHTU, LUKJIOTeKCHI WiId (HEeHH,
kaxbli 3amernenseii 1-4 R7; R, B kaxaom ciyuae, HesaBucumo BbiOpan u3 H, =0, ranorena,
Ci4 amxkmma, Ci4 ankokcu, CN, OH, CF;, -(CH2),-CO:H, -(CH2)p-CO2(Ci4 amkw),
-(CH2)n-NR®R®, -NHCO(C 1.4 ankun), -NHCOCF3, -NHCO3(C1-4 anxun), -NHCO2(CH2),0(C1-4
AJKWIT), -NHCO2(CH2);0(C14 aJIKWI), -NHCO»(CH>),0H, -NHCO>(CH2)>NH,
-NHCO»(CH2):N(C14 anxwun),, -NHCO,CH>CO,H, -CH:NHCO»(C14 ankun), -NHC(O)NH>,
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-NHC(O)NH(C14 anxmn), -NHC(O)N(Cis4 ankxun), -NHSO2(Ci4 anmkum), -SO2NH,
-SO>NH(C14 anxmn), -SO2N(Ci.4 ankun) 2, -SO;NH(CH2),OH, -SO>NH(CH>)>O(C1.4 anmkmn),
-CONHz, -CONH(Ci.4 anxmm), -CON(Ci4 anxun), -CH2CONH, -(CH:)s-xapbormkia,
-O(CHa)n-xapbormukia, -O(CHz)np-rereponukia u -(CHz)y-rereponmkiia, comepKamero aToMbl
yrnepona u 1-4 rerepoaroma, BeiOpanHbIX M3 N, NR®, O u S(O)p, rne ykazaHHble ajKul,
aJIKOKCHJI, KapOOLMKI ¥ reTepoLMK 3amernensl 0-4 R°.

B omHOM BapHaHTe OCYIUECTBICHHs HACTOsILEee H300peTeHHe OTHOCHTCS K COEAMHEHHSM
@opmyn (1), (1D, (II), (IV), (V), (VD, (VII) u (VIII), unu ux crepeonusoMepam, Tayromepam,
(papMaLieBTHUYECKH MPUEMIIEMbIM COJISIM, COJIbBATaM WJIM TpoJiekapcTBam, rae L BeiOpan u3
-CR*'R*C(0)-, -OC(0O)- u -NR®C(0)-; R! npencrasnsier coboit NR’R’; R’ B kaxmom ciydae,
nesapucumo BbiOpan u3 H, Ci4 ankuma, -(CR°R®)p-Cs.o xapGoumkma u -(CRPR®)p-4-10
YJIEHHOTO IeTepOLMKJIIa, COAEPIKAIEero aToOMbI yriepona u 1-4 rerepoaTomMa, BbIOpaHHBIX U3 N,
NR®, O u S(O)p, rie ykasaHHbIe KapOOLMKI M FeTepOLMKI 3amentenb 1-4 R7.

B onHOM BapuaHTE OCYINECTBIEHMS HACTOsIee HM300pEeTeHHe OTHOCUTCS K COETUHEHUSIM
@®opwmyn (1), (1), (L), (IV), (V), (VD), (VII) u (VII), unu ux crepeonsomMepam, Tayromepam,
(papmarieBTHYECKH NPUEMJIEMBbIM COJISIM, COJIbBAaTaM WM TIpojekapcTBaM, rae L BeiOpan u3
-CR*R*C(0)-, -OC(0)- u -NR°C(0)-; R! npencrasnser coboit NR’R’; R’ B kakaom ciyuae,
HesaBucumo BbiOpaH w3 H, Cig4 amkuna, -(CH2)u-Cs.io kapbormkina, -(CHz)n-apwuia,

-(CH2)y-4-10 4JIeHHOTO reTepOLHKIIa, BBIOPAHHOTO U3

R8
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B onHOM BapuaHTe OCYINECTBJCHMS HACTOsLee HM300peTeHHe OTHOCUTCS K COSTUHEHHUSIM
@opwmyn (1), (1), (III), (IV), (V), (VD), (VII) u (VIID), unn ux crepeonsoMepam, Tayromepam,
(papmarieBTHYECKH MPHUEMIIEMBIM COJISIM, COJIbBATAM HIIH IMpOJieKapcTBam, rae L BbiOpaH u3
-CR*R*C(0)-, -OC(0)- u -NR°C(0)-; R! mpencrasnser coboii NR'R; R’ u R’ B3sThI
COBMECTHO C aTOMOM a30Ta, K KOTOPOMY OHH MNpPUCOEIMHEHbI, ¢ 0Opa3oBaHHMEM OT 4- 10
10-4JIeHHOTO TeTePOLIMKIIA, COAEPIKALIETr0 aTOMBI yriiepoaa u 1-4 rerepoatoMa, BEIOPAHHBIX U3
N, NR®, O u S(O)p, rae yka3aHHblii rereponuk 3amenes 1-4 R’

B omHOM BapuaHTe OCYIIECTBICHHs HACTOsIEe H300peTeHHe OTHOCHUTCS K COEAMHEHHSM
@opmyn (1), (1D, (LII), (IV), (V), (VD, (VII) u (VIII), unu ux crepeonusoMepam, Tayromepam,
(bapMarieBTHUECKU MPHEMIIEMBIM COJISIM, COJIbBATAM HIIH IMpoJieKapcTBaMm, rae L BbiOpan u3
-CR'R*C(0)-, -OC(0)- u -NR®C(0)-; R! mpencrasnser coboit NR’R’; R’ u R’ B3sThI
COBMECTHO C aTOMOM a30Ta, K KOTOPOMY OHH MPUCOEAMHEHBI, ¢ 00pa3OBaHHEM IeTEePOLMKIIA,

BBIOPaHHOTO U3

(R N4 és\ (R7);4 CSS\N/\/(R7)14 qSS\N/\/I(R?)I"‘

SO G G/ S S

> >

7)1 2 R,

S ® )12 E/Ij
é_N\jQ
2

R’,
CN, OH, CF3, -(CH2)n-CO:H, -(CH3)s-CO2(Ci-4 ankun), -(CH3)s-NRP*R®, -NHCO(C )4 anxun),
-NHCOCF3, -NHCO»(Ci4 anxun), -NHCO2(CH2)20(Ci4 anxun), -NHCO2(CH2)3:0(Ci4
AJNKWIT), -NHCO2(CH:),0OH, -NHCO»(CH2):NH>, = -NHCO2(CH2):N(Ci4  amkun)z,
-NHCO,CH,CO,H, -CH,NHCO»(Ci.4+ ankun), -NHC(O)NH,, -NHC(O)NH(Cis ankun),
-NHC(O)N(C1.4+ ankun)z, -NHSO(Ci4 ankun), -SO2NH,, -SO:NH(Ci.4+ ankui), -SO2N(Ci4
ankun),, -SONH(CH»),OH, -SO;NH(CH:)O(Ci.4+ anxwun), -CONH», -CONH(Ci4 anmkwn),
-CON(C14 ANKI )2, -CH,CONH, -(CH2)n-xapOomnukiia, -O(CH»)n-kxapOorukiia,

B Ka)XXIOM cliydae, He3aBucuMO BbiOpaH u3 H, =0, ramorena, Ci.4 ankwuna, Ci.4 aKOKCH,

-O(CHy)n-rereporuknia u  -(CHy)p-reTepormkia, comepskamero artombel yriepoma u 1-4
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retepoatoma, BuIOpaHHbIX u3 N, NR® O u S(O)p, rie ykasaHHble ankujl, alKOKCUJI, KapOOLUKI
¥ reTepoLMK 3amernens! 0-4 R°.

B onHOM BapHuaHTe OCYINECTBJCHMS HACTOslee HM300peTeHHe OTHOCUTCS K COSTUHEHHUSIM
@opwmyn (1), (1), (III), (IV), (V), (VD), (VII) u (VII), unu ux crepeon3oMepam, TayroMmepam,

(I)apMaLIeBTI/ILIeCKI/I MNPUEMIIEMBIM COJIsIM, COJIbBATAM HJIM IMPOJICKAPCTBAM, T'AC L BbI6paH us3

3 {Sj@(RBM
\Y
-CR*R*C(0)-, -OC(0)- u -NR°C(0)-; R! Buibpan uz~ N

R7
R® (-2 ésfr\\l}/(w)l-z

S N/ | \/(R7)1_2 és ,KN 7 ( /
—4 ~~ I~ ‘T/(R )12
\NI\/ (R7)1-4’ 3@ ’ (S/ ’ N‘Rg

2

B onHOM BapuaHTe OCYINECTBJICHHS HACTOsee HM300peTeHHe OTHOCHTCS K COEAMHEHUSIM
@®opwmyn (1), (1), (1), (IV), (V), (VD), (VII) u (VIII), unu ux crepeon3oMepam, Tayromepam,
(bapmalieBTHYECKH TPUEMIIEMBIM COJISIM, COJIbBATaM HIIM TIpojiekapcTBam, rae L BoiOpaH u3
-CR*R*C(0)-, -OC(0)- u -NR®C(0)-; R! Bribpan us NRR® Cs.jo kapbouukna u or 4- 1o
12-4JIEHHOTO IeTEPOLIMKIIA, COAEPIKALIETO ATOMBI yriepoaa u 1-4 rerepoatoMa, BHIOPaHHBIX U3
N, NR® O u S(O)p; rae ykazaHHbIe ankui, KapOOLMKI U reTepoluka 3amemensl 1-4 R7; R’ B
KKIOM cliydae, HesaBucuMo BeiopaH u3 H, Ci4 amkuna, -(CR®R®),-Cs.i0 xapboumkna u
-(CR®R®)4-4-10 uneHHOrO reTepoLyKia, COAepIKallero aToMel yriepoaa U 1-4 rerepoaToma,
BoiOpanHeix M3 N, NR® O u S(O)p, rme ykasaHHble ajkuji, KapOOLMKN H TeTepOoLMKI
samemenbl 1-4 R’; B kauecTse anbrepHaTHBEL, R® 1 R B3ATHI COBMECTHO C aTOMOM a30Ta, K
KOTOPOMY OHH TPHCOEOUHEHBI, ¢ OOpa3oBaHHeM OT 4- 10 10-4JeHHOrO TreTEPOIHKIIA,
3amemenHoro 1-4 R’

B omHOM BapuaHTe OCYINECTBJIEHHs HACTOsIEE H300pPETEHHE OTHOCHTCS K COENUHEHHSM
@opmyn (1), (ID, (1), (IV), (V), (VD, (VI) u (VIII), unn ux crepeonusoMepam, TayroMmepam,
(bapMareBTHUECKH MTPUEMIIEMBIM COJISIM, COJIbBATaM WIJIM TIpoJiekapcTBam, rue L BeiOpan w3
-CR*R*C(0)-, -OC(0)- u -NRC(0)-; R! Br16pan u3 Cs.10 kapboimkna u ot 4- 10 12-4geHHOro
reTepoLMKIIa, COEPIKAIero aToMbl yriepoaa u 1-4 rerepoaToma, Beiopanabeix 13 N, NR® O u
S(O)p; rhe ykasaHHbIe KapOOLWMKI M reTepoluki 3amemensl 1-4 R7; R, B kaxaoMm ciyuae,
ne3asucumo Buibpan u3 H, Ci.4 ankuna, -(CR°R®)n-Cs.10 kapbouukna, 3amemennoro 1-4 R’ u

-(CR®R®)p-4-10 uneHHOro reTepoLuKa, BLIOPAHHOTO U3
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B npyrom acnekre Hactosiiee H300peTEHHE OTHOCUTCS K COEIUHEHHWIO, BBIODAHHOMY W3
000N TMOATPYNIBI TMEpPedHsT COEIUHEHWH, NPEACTABIEHHbIX B KAadeCTBe IPUMEPOB B
HACTOSIIEH 3asBKeE.

B npyrom BapuaHTe OCYILIECTBIIEHUSI COEIUHEHUS MO HACTOSIIEMY H300PETEHUI0 UMEIOT
3naueHnss ROCK ICsy < 10 MxkM.

B npyrom BapuaHTe OCYILIECTBIIEHHS COEIUHEHUS MO HACTOSIIEMY H300PETEHUIO UMEIOT

sgavenus ROCK ICsg < 1 MmxM.
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B npyrom BapuaHTe OCYLIECTBIICHHSI COCOUHEHUS] 1O HACTOSIIEMY H300PETEHUIO UMEIOT
3HaueHnss ROCK ICso < 0.1 MxkM.
B npyrom BapuaHTe OCYUIECTBJIEHHSI COCOUHEHUS 1O HACTOSMIEMY H300PETEHUIO UMEIOT
3HaueHnss ROCK ICso < 0.05 MxkM.
B npyrom BapuaHTe OCYLIECTBJIEHHSI COCOUHEHUS 1O HACTOSLIEMY H300PETEHUI0 HUMEIOT

sgavenuss ROCK ICso < 0.01 MxM.

IL. JPYTUE BAPUAHTBI OCYIIECTBJIEHWA U30BPETEHUA

B npyrom BapuaHTe OCYIIECTBJIEHUs HACTOsIee H300pETeHHE OTHOCUTCS K KOMITO3ULHH,
copeprkalleil, Mo MeHbIIe Mepe, OJHO U3 COEAMHEHUH 110 HACTOALIIEMY U300pETEHHIO, WIIH €T0
CTepeon3oMep, TayToMep, papMaLeBTHIECKH PUEMIIEMYIO COJIb MJTH COJIBBAT.

B  ngpyrom BapuaHTe  OCYLIECTBJIEHHsI  HAcCTOsiiee  HM300peTeHHe  OTHOCUTCS K
(papmareBTHYECKOI KOMITO3HLIUH, coneprKainel (hapMareBTHIeCKH MPUeMJIEMbIli HOCUTEb, H,
IO MEHbIIeH Mepe, OAHO M3 COEOUHEHUH [0 HACTOALIeMY H300pPETeHHIO, WM €ro
crepeonusomep, TayTomep, hapMaeBTHUECKH TPUEMIIEMYIO COJIb MJTH COJIbBAT.

B  ngpyrom BapuaHTe  OCYLIECTBJIEHHMsI  HAcTOsee  HM300peTeHHe  OTHOCUTCS K
(apmareBTHYECKOI KOMITIO3ULINY, Cofeprkaiieli: (hapMaleBTHIeCKH MPHEMIIEMbIH HOCUTEIb U
TepaneBTH4ecKr 3P (PEKTHBHOE KOJIMYECTBO, MO MEHBbIIEH Mepe, OAHOTO M3 COEAWHEHHI IO
HACTOSIIIEMY HM300pETeHHIO, WM €ro CTepeousomep, TayToMep, (apMareBTUYECKH
MPUEMJIEMYIO COJIb UJIH COJbBAT.

B napyrom BapuaHTe OCYLIECTBICHHs HACTOsIee H300pETEeHHEe OTHOCHTCSI K CIOCOOy
MIOJTY4YEHHUS COEIMHEHUs 110 HACTOSIIIEMY H300PETEeHHUIO.

B npyrom BapmaHTe OCYIIECTBJICHHUSI HACTOSIIEE H300PETEHHE OTHOCUTCS K MPOMEKY TOUHOMY
NPOIYKTY JJIsI TIOJTyYEHUsS] COENUHEHHS [0 HACTOSIIIEMY U300PETEHUIO.

B  pmpyrom BapuaHTe  OCYINECTBJICHUS  HACTOsALlee  HM300pEeTEeHHe  OTHOCUTCA K
dapMarieBTHYECKOW ~ KOMIIO3MLIMHM,  JIOTOJIHUTENBHO  COIEpiKalell  JOMOJHHUTEIbHOE
TEpareBTHUECKOE BEIeCTBO(BEIECTBA).

B napyrom BapmaHTe OCYIIECTBIICHHUS] HACTOALIEEe N300pPETEHNE OTHOCHTCS K CIIOCOOY JIeUeHUs
wunmn  npoQUIAKTHKH COCTOSIHMS, CBsi3aHHOro ¢ abeppanTHoW akTuBHOCTEIO ROCK,
BKJIFOYAOLTHI BBEIEHUE TMALMEHTY, HY)KIAIOIIEMYCsl B TAKOM JICUEHUH W/HIH MPOPHUIIAKTHKE
TepaneBTHUECKH 3(P(PEKTUBHOIO KOJMYECTBA, 10 MEHBINEH Mepe, OIHOTO W3 COENMHEHHH IO

HACTOSIIEMY HM300PETeHHI0, HJIM €ro CTepeon3oMepa, TayTomepa, (apMaleBTHYECKH
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NpUeMJIEMON COJIM WIIK conibBaTa. MCronb30BaHHBIN 3/1eCh TEPMUH "MAalMEHT" BKIIOYAET BCE
BU/IbI MJICKOTTUTAFOIIINX .

Hcnonb3oBaHHblE 374€Chb TEpPMMHBI 'jleueHue" WM "Tepanus" OXBaTbIBAIOT JIeUEHHE
OO0JIE3HEHHOTO COCTOSIHUSL Y MIJIEKOIHTAIOIIErO, MPEKIAEe BCEro y 4eJOBeKa, W BKIFOYAET: (a)
UHruONpoBaHUEe OOJIE3HEHHOTO COCTOSIHHSI, TO €CTb OCTAHOBKY ero pas3Butws, wu/wm (b)
oOnerueHne OOJIE3HEHHOTO COCTOSIHUSA, TO €CTh PErPECCHIO0 OOJIE3HEHHOTO COCTOSIHHUS.
Hcnonp3oBaHHble 37€Ch TepPMUHBI 'mpoduiakTuka" WiIu "mpeaynpexaeHue" OXBaThIBAIOT
npopUIaKTUIECKOe  JICUCeHHUE CyOKJIMHUYECKOTO 0OJIE3HEHHOTO COCTOSTHUSI y
MJIEKOITUTAIOLIET0, B YAaCTHOCTH, Y YEJOBEKa, HANPAaBJIEHHOE Ha CHIKEHHE BEPOSTHOCTH
BO3HHKHOBEHUS] KJIMHHYECKOro OOJIE3HEHHOro CoCTOsiHUA. IlanmeHThl BBIOMpPAIOTCS  IUIS
NPEBEHTHBHON Tepanuu Ha OCHOBAHUHU (PaKTOPOB, KOTOPBIE, KaK U3BECTHO, YBEIUUHUBAIOT PUCK
BO3HHKHOBEHUS] KJIMHUYECKOTO OOJIE3HEHHOIO COCTOSIHMS IO CPaBHEHUIO C HAaceleHHEM B
nenom. "[Ipodpunakriuueckue” Tepaniu MOKHO Pa3eNuTh Ha (2) MepBUYHYIO NMPOPUIAKTHKY U
(b) Bropuunyro mnpodunaktuky. I[lepBuuHas npoduIAKTHKA OMpPENENseTcss Kak JieueHUe
NALMEeHTa, Y KOTOPOro elle He OOHApYKHBAETCs KIMHIYECKOe OOJIE3HEHHOE COCTOSIHUE, TOTa
KaK BTOpHYHAas MNPOQWIAKTHKA ONpPEAesieTCsl Kak  IMPeJOTBPAIleHHe IOBTOPHOIO
BO3HUKHOBEHHsI TakKOro K€ WM IMOJOOHOr0 KIMHHYECKOrO OOJe3HEHHOTro cocTosHus. B
APYrOM BapHaHTEe OCYLIECTBJICHUs HACTOsALIee N300pEeTeHNe OTHOCUTCSA K KOMOMHHUPOBAHHOMY
npenapary COeAHMHEHHS N0 HACTOSIIEMY N300PETEHUIO U AOMOJHUTEIBHOTO TEPANEBTHUECKOTO
BeIeCTBa(BELIECTB) JIsl OAHOBPEMEHHOTO, Pa3IeIbHOTO HIIH MOCIEOBATEIbHOTO PUMEHEHUSI
B TEPAIHH.

Hacrosiiuee n3o0perenne MoxeT ObITh OCYINECTBJIEHO B JPYIMX KOHKPETHBbIX (opmax 0Oe3
OTCTYIUICHUS OT €ro CYIIHOCTH MJIH CYIIECTBEHHBIX MPU3HAKOB. JTO M300PETEHNE OXBATHIBAET
BCE KOMOWHALIMM MPENNOYTHTEIbHBIX ACMIEKTOB M300PETeHHs, YIIOMSIHYTBIX 37eCh. [IOHSTHO,
91O JIOOBIE U BCE BAPHUAHTHI OCYIIECTBIICHUS! HACTOSIIETO N300PETEHHsI MOTYT OBbITh MPUHSITHI
B COUETAHHHU C JIOOBIM JPYTrUM BAPHAHTOM OCYINECTBJICHUS WM BAPHAHTAMH OCYINECTBIICHHSI
IUIS OIIMCAHUS AOTIOJHHUTENbHBIX BAPHAHTOB ocyliecTieHus. Crenyer Takke UMEeTh B BUAY,
YTO KQ)KIBIA OTHENbHBIA 3JIEMEHT BAPHAHTOB OCYINECTBJICHHUS SIBJSIETCS CBOMM COOCTBEHHBIM
HE3aBHUCHMBbIM BAapUAHTOM ocymecTBieHus. Kpome Ttoro, moOoOW »3l€MEHT BapuaHTa
OCYILIECTBIICHHS MPENyCMOTPEH JJIsi OOBEIUHEHHUS C JTIOObIM U BCEMU JAPYTUMH 3JIEMEHTAMH U3
ao00ro  BapuaHTa  OCYINECTBJIEHUS  JJs1  ONWCAHWS  JOMOJIHUTENIbHOIO  BapHaHTa

OCYIL€CTBJIEHUS.

IL XUMUA
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Bo Bceit cienmdukanum 1 npuiaraeMoit popmyiie n3o0peTeHns JaHHas XUMUYeckast hopMyia
WM HAaNMEHOBAHHME OXBATBIBAIOT BCE MX CTEPEO M ONTHYECKHE W30MEPBl U paleMaThl, TAe
COOTBETCTBEHHO TaKHE H30Mepbl CYIIECTBYIOT. Ecim He yka3aHO HWHOE, BCE XHUpAJbHbIE
(SHaHTHOMEpHBIE U UACTEPEOMEPHBIE) U paLeMuuecKue (OPMbl COENMHEHHUH 110 HACTOSIIEMY
M300pETEHNI0 BKIIKOYEHbI B HACTOsALIEe M300peTeHne. MHOrue reoMeTpuyecKie U30Mephl I10
nBoiHbIM CBsi3siM C=C, mo aBoitHbIM CBs3siM C=N, KOJBLEBBIM CUCTEMAM U TOMY MOAOOHOE
TAKXK€ MOTYT IPHUCYTCTBOBATH B 3THX COEIUHEHMSAX, M BCE TaKhe CTAOWJIbHBIE H30MEpPHI
NpeayCcMaTpUBAIOTCS B HacrosimeM wusoOpereHun. [Juc- w mpanc- (wma FE- u Z-)
reoMeTpUYeCcKre M30MepPbl COEIMHEHHH M0 HACTOAIIEMY U300PETEHHIO ONHCAHBI U MOTYT OBITh
BBIZIEJIEHB] B BHJI€ CMECH M30MEPOB WM KaK OTAeJbHbIE M30MepHbIe (popmbl. COEAMHEHUS T10
HACTOSIEMY U300PETEHHIO MOTYT OBITh BBIJIEJIEHBI B ONITUYECKH aKTUBHBIX UJIH PALIEMUYECKUX
¢dopmax. Ontuuecku akTuBHBIE (OPMBI MOTYT OBITH MOJYYEHBI MOCPEACTBOM pa3IeNICHUS
pauemMudeckux (OpM WIM NMyTeM CHHTE3a W3 ONTHYECKH aKTHBHBIX MCXOJHBIX MaTEPHAJIOB.
Bce cnocoObl, ucnoabp3yeMble ISl MOJTYyYeHHsT COSNMHEHUI MO HACTOSIIEMY H300pETeHHI0 U
IPOMEKYTOYHBIX MPOAYKTOB, pa3pabOTaHHBIX 3/1€Ch, PACCMATPUBAIOTCS KaK YacTh HACTOSIIErO
m3o0perenust. IIpy moONy4eHUM HSHAHTUOMEPHBIX WM IUACTEPEOMEPHBIX IPOAYKTOB, OHHU
MOTYT OBITh pa3zieseHbl OOBIYHBIME CIIOCOOAMHU, HAITPUMED, TOCPEACTBOM XpOMATOrpaduu HITH
(paKLMOHHON KpUCTAIIM3ALMU. B 3aBUCMMOCTH OT YCJIOBHIT cToco0a KOHEUHbIE MTPOAYKTHI 10
HACTOSIIIEMY H300pPETeHUIO MOJy4aroT JuO0 B cBOOOAHON (HeiTpanbHOW) ¢dopme, auOO B
dopme conu. M cBoboaHast popma, U COJTKM 3TUX KOHEYHBIX MPOAYKTOB HAXOMSATCS B Mpeneiax
oObeMa Hacrosimero uzoOperenus. [lpu skenaHuu, omHa (opMa COCOUHEHHUS MOXKET OBITh
npeoOpazoBaHa B apyryro Gopmy. CBoOOIHOE OCHOBaHME WJIM KHCJIOTA MOKET OBITh
NpeBpalleHa B COJIb, COJIb MOKET OBITh MpeoOpa3oBaHa B CBOOOJHOE COEAMHEHHE HITU IPYTYIO
COJIb, CMECh U30MEPHBIX COCIUHEHUH MO HACTOSIIEMY M300PETEHHIO MOXKET OBITh paszesieHa
Ha oTAenbHbIe n3oMepbl. COeUHEHUs 10 HACTOSIIEMY H300peTEeHHI0, CBOOOAHAs opMa U UX
COJIM MOTYT CYLIECTBOBaTh B HECKOJBKHX TAayTOMEPHBIX (OpMax, B KOTOPHIX BOAOPOAHBIE
aTOMBI TIEPEHOCATCS] B IPYTHe YacTU MOJIEKYJ, U, CJIENOBATENbHO, XUMHYECKHE CBSA3H MEXKIY
aTOMaMH MOJIEKYJI, TeperpynnupoBbiBatoTcsi. ClieayeT MOHMMATh, YTO BCE TayTOMEPHBIE
(bOpMBI, MOCTONIBKY TOCKOJIBKY OHH MOTYT CYLIECTBOBATh, BKJIFOYEHBI B N300pPETEHHUE.

Tepmun ‘"crepeomszomep" OTHOCHUTCS K H30Me€paM HAEHTUYHOTO CTPOEHMs, KOTOpbIe
OTJIIMYAIOTCS 10 PACTIOJOKEHHUIO aTOMOB B MPOCTPAHCTBE. DHAHTHOMEPHI M JTHACTEPEOMEPHI
SIBJISIFOTCSI IPUMEPaMU CTEPEON30MEPOB. TepMUH "3HaHTHOMEp" OTHOCUTCS K OJHOHN M3 Mapbl
MOJIEKYJI, KOTOpBIE SIBJISIFOTCS 3€PKAIbHBIM OTOOpak€HHEM Ipyr Apyra M KOTOpbIE He

coBMmelatorcs. TepMuH "nuacrepeomep” OTHOCUTCS K CTEpEOHU30MepaM, KOTOpbIE He SIBIISAIOTCS
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3epKaibHbIM OToOpakeHreM. TepmuH "pamematr" wiam "panemMudeckass CMeCh" OTHOCUTCSI K
KOMIIO3ULIMM, COCTOSILIEH W3 SKBUMOJISIPHBIX KOJHYECTB ABYX 3HAaHTUOMEPHBIX BUJOB, I7ie
KOMIIO3UIIMsI JIMIIEHA ONTUYECKO aKTUBHOCTH.

Cumiosbet "R" u "S" npeactaBisitoT co0ol KOHPUTYPALIMIO 3aMECTUTENICH BOKPYT XHPATHHOTO
aroma(oB) yriepona. M3omepusie mokaszarenn "R" m "S" HCIONB3YyIOTCS, Kak OMHCAHO B
JAaHHOM JOKyMeHTe, IJisi OOO3HAa4eHUs aTOMHOH KoHQurypauuu(ui) Mo OTHOIIEHUIO K
HCXOAHON MOJIEKyJie U MpelHa3HaueHbl A MCIOJIb30BaHUs, KaK ONpPENEJeHO B JUTepaType
(IUPAC Recommendations 1996, Pure and Applied Chemistry, 68:2193-2222 (1996)).

TepMuH "XupanpHbIi" OTHOCUTCA K CTPYKTYPHON XapaKTE€pUCTUKE MOJIEKYJbl, UYTO JeJaeT
HEBO3MOJKHBIM HAJIOXKEHHE €€ Ha €€ 3epKalibHOe OTpakeHue. TepMuH '"roMoXupanbHbI"
OTHOCUTCS K COCTOSIHUIO HHAHTHOMEPHOM 4YMCTOTBHL. TepMuH "onTudeckass aKTUBHOCTB'
OTHOCHUTCS K CTENEHM, B KOTOPOH IOMOXHpajbHas MOJEKyJa WIM HepaleMH4yecKas CMeCh
XUPAJIBHBIX MOJIEKYJI BPAILAET INIOCKOCTh MOJSIPU30BAHHOTO CBETA.

Hcnonp3yemslii 31eCh TEPMUH “alKWT WK “aJKWIeH IpeJHa3HaueH ISl BKIIOYEHUs TPYIII
KaK pa3BEeTBJICHHBIX, TAaK UM HEPAa3BETBJICHHBIX LE€NEH HACHIEHHBIX aIU(PATHIECKIX
yII€BOJOPOAOB, UMEIOIINX ONpPeNeIeHHOe KOJINYeCTBO aTOMOB yriepoaa. Hanpumep, Tepmun
"ot C1 10 Cio ankun" wn "Ci.10 amkun" (MK akuiieH), npenHasHaueH ais BkiroueHus Ci, Co,
Cs, C4, Cs, Cs, Cr, Cg, Co u Cio ankunpHbIX rpynn. JononuurensHo, Harpumep, "ot C1 mo Cs
ankmn" win "C1-Ce ankun" oOo3HauaeT ankwi, uMermuid or 1 1o 6 aToMoOB yriepona.
AJIKHIIbHBIE TPYHIBI MOTYT OBITh HE3aMEIICHHbIMU WJIM 3aMELIEHHBIMH, IO MEHbIIEH Mepe,
TaK, 4YTO OJMUH aTOM BOAOPOJAA SBJISIETCS 3aMEIIEHHBbIM IPYrol XHUMHMYECKOW TpPyIIO.
[TpuMepsl aJKHIIBHBIX TPYII BKIFOYAIOT, HO HE OrpaHu4MBarOTCs umu, metui (Me), stuin (Et),
nporun (e.g., n-mponua U uzonponmn), Oyrun (e.g., n-Oytun, u300yTuy, /-OyTHIT) U MEHTHI
(e.g., n-menTwn, uzonentw, HeoneHTwn). Korna ucnonesyercss tepmun "Co ankun" mmu "Co
aJIKWJIEH", OH MpenHa3HaueH st 0003HAYEHUS IPOCTON CBSI3U.

Tepmun "ankenun" wnu "ankeHuneH" NMpefHa3HaueH JJIs BKIIOYEHUs YIII€BOJOPOIHBIX Liernei
WIA TPSIMOW, WJIM Pa3BETBIEHHOH KOH(UIYpaLMH, HMMEIOIINX YKAa3aHHOE YHCJIO ATOMOB
yriepoga U OAHY Wi OoJiee, NMPEANOYTUTENBHO, OT OJHOW IO JABYX YIUIEPOA-YTIEPOAHBIX
IBOWHBIX CBSI3€H, KOTOPBIE MOTYT HAXOAMUTHCS B JIFOOOH crabmibHON Touke menu. Hampuwmep,
"ot Cy no Ce¢ ankenmn" wiu "Cr ankeHwn" (WK aKeHUJICH) MPeIHA3HAYEH JJIsl BKIIFOUEHUS
Cy, G5, Cs, Cs, mw C¢ ankenmwnbHbix rpymm. [lpumepsl ankeHWIa BKIIOYAIOT, HO HE
OTPaHUYMBAIOTCS UMH, STEHII, |-porneHu, 2-nponeHu, 2-0yTeHu, 3-0yTeHnI, 2-MeHTeHUI,
3-nieHTEeHW, 4-TIGHTEHWJ, 2-TeKCEeHWJ, 3-TeKCEeHWJ, 4-TeKCEHWJI, S-TeKCEeHUJ, 2-MeTuJ-2-

MPONEHWN U 4-MeTHII-3-NIeHTeHUIT
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"Ankuann" wunu "ankuHWieH" TpeNHa3HA4YeH ISl BKIIIOYEHUS YIVIEBOJOPOIHBIX LENed WIN
NPSIMOM, WIJIM Pa3BETBIEHHONH KOHQHUIYpaLuy U IMEIOLINX OHY WIH OoJiee, MPEeANOYTHTENbHO,
OT OOHOH N0 TPEX YIJIEPON-YIJIEPOAHBIX TPOMHBIX CBsi3€H, KOTOPBIE MOTYT HAaXOAWUTHCS B
nroboi crabmibHON Touke nenn. Hampumep, "ot Cz 1o Cs ankuaun" wim "Ca6 ankuaun" (um
aNKUHWIEH), npenHasHadeH s BkmoueHus: Cy, Cs, Cs, Cs u Cs aIKUHWIBHBIX TPYIIIT, TAKHX
KaK STUHWI, IPOMUHIII, Oy THHWII, TEHTHHIT U T€KCUHUJL.

Tepmun "ankoxcu" unm "ankunokcu" ornocutcs -O-ankunbHoi rpymnmne. Tepmus "ot Ci no Cs
ankokcn" mwm "Ci.6 amkokcn" (WM alKUIIOKCH) nipenHasHadeH st BkroueHus Ci, Cs, Cs, Cy,
Cs, u Ce ankokcu rpynn. IIpumep amkOKCH TpymIl BKJIKOYAET, HO HE OrPAaHHYMBAETCS HUMH,
METOKCH, OSTOKCH, IpPONOKCH (e.g., H-IPOMOKCH U U3OMPOINOKCH) U Hpem-OyTOKCH.
AHajoru4Ho, "ankuntuo" WM "THOAJIKOKCH", TPEACTaBIseT COOON aJKHIIbHYIO TPYIIY, Kak
OTIPEJIENIEHO BbILIE, C YKA3aHHBIM YHCJIOM aTOMOB yIJIEPOAa, MPUCOEIMHEHHYIO Yepe3 CEePHBbIi
MOCTHK, HallpUMep, METUII-S- U 3THJI-S-.

"Tano" wmu "ranmoren" Bkmovaer ¢rop (F), xmop (Cl), 6pom (Br) u won (I). "Tamoankuma"
NpefHa3HAueH Ul BKJIFOUEHHs HACBIIIEHHBIX aNN(paTHYeCKUX YIJIEBOAOPOAHBIX IPYII KaK C
pa3BETBIIEHHOMN, TaK U C MPSMON LENbIO, UMEIOIINX KOHKPETHOE YHCIO aTOMOB YIJIEPOAA,
3aMelneHHbXx 1 nnm Oonee aromMamu rajoreHoB. IIpumepsl ranoankuia BKIIOYAOT, HO He
OTpaHUYMBAKOTCA UMM, (Topmerwn, audTopMeTwy, TPUPTOPMETUI, TPHUXIOPMETHII,
NeHTa(TOPITUI, MEHTaXJIOPOITUIL, 2,2 2-tpudropaTHII, renTadroprnponui u
renraxjoponponwi. I[IpumMepbl rajoajkuia TakXke BKIYAOT "(Topankun", KOTOPBIH
npeaHa3HaueH JJIsl BKIFOUEHUS] HACBIIIEHHBIX aTU(paTHYECKUX YIIIEBOIOPOIHBIX TPYII KaK C
Pa3BETBJIEHHOW, TaK M C TPSMOW IIENbI, MMEIOIINX KOHKPETHOE YHCIO aTOMOB YIVIEPOAA,
3aMelneHHbIx | uin Oonee atomamu ¢Topa.

"T"anoankokcu" WM "rajoasKUIOKCH" TIPEICTABIISAET raJOAJKIIBHYIO TPYIIY, KaK OMPEeaeIeHO
BbILIIE, C YKa3aHHbIM YHCJIOM aTOMOB VIJIEPOJAA, MPUCOCOUHEHHBIX Yepe3 KHCIOPOIHBIH
moctuk. Hampumep, tepmun "or Ci no Cs ramoankokcu" wunu "Cie ramoankokcu",
npennasHaueH st BkioueHuss Ci, Ci, C3, C4, Cs, u Cs ramoankokcu rpynmbl. [Ipumepst
rajoaJKOKCH BKJIIOYAIOT, HO HE OrPaHWYMBAIOTCS WMH, Tpudropmerokcu, 2,2.2-
TpudropsTokcn U meHtadropsTokcH. [lomoOHBIM  oOpasom,  “rajoamkuiTHo”  WIH
“THOTAJIOANIKOKCH TPEACTABIISIET COOON TraJIOANIKWIBHYI) TPYIIY, KaK OMPEIEeNIeHO BBIIIE, C
yKa3aHHbIM YHCIIOM aTOMOB YIJIEPOAA, MPUCOEIMHEHHBIX YePe3 CEPHbIH MOCTHK, HAIPUMED,
TpudTOpMETHI-S-, TEHTAPTOPITHII-S-.

TepMuH "TUKIOATKII" OTHOCUTCS K IMKJIMYECKUM aJIKUJIBHBIM TPYIIaM, BKIIFOUYasi MOHO-, OU-

WM TIONULUKINYEeCKUe KonbleBble cuctembl. Tepmun "ot C; mo C7 uukmoankun" wimm "Cs.
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nukoankun' npenHasHaded st BkiroueHust Cs, Ca, Cs, Cs, 1 C7 UMKJIOATKWIBHBIX TPYIIIL
[IpuMep UMKIOANKUIBHBIX TPYII BKJIOYAET, HO HE OTPAHUYUBAETCS WMH, LUKJIOMPOIIHII,
LUKJIOOYTHJI, LUKJIOTIEHTHJI, LUKJIOTeKCHJI U HOPOOpHWI. Pa3BeTBIIEHHBbIE UKIOATKHIIbHBIC
IPYNIbI, TAKKE KaK |-METHILHMKIONPONIII U 2-METUJILUKIIONPOIUJI, BKJIFOUEHbI B ONPENe/IEHNe
"uKIoanKu" .

Hcnonp3yeMble B AaHHOM OIMCAHMM TEPMUHBI “KapOOLMKI™ WIH “KapOOLMKINYECKUN
OCTaTOK~ O3HAYAIOT JII000e cTadbuiabHOE 3-, 4-, 5-, 6-, 7- unn 8-ujieHHOE€ MOHOLIMKJINYECKOE UITH
0-

ounukanyeckoe wiu 7-, 8 - 10-, 11-, 12- wunu 13-ujneHHOE OWIIUKIUYECKOE WU

2 2

TPULIUKIIMYECKOE YTIIEBOAOPOAHOE KOJBIO, JFOOOE M3 KOTOPHIX MOXKET OBITh HACBILICHHBIM,
YaCTUYHO HEHACBILIEHHbIM, HEHACBIEHHbIM WM apoMaThueckuMm. [lpumeprl Takux
KapOOLIMKJIOB BKJIOYWAIOT, HO HE OrPAaHUYMBAIOTCA WMHM, LMKJIONPONWI, LHKJIOOYTHI,
LUKJIOOYTEHWII, [IUKJIOMEHTIII, LIUKJIONIEHTEHII, [IUKJIOTeKCUII, [IUKJIOTE€NTEeHNI, [IMKJIOTeNTHII,
LIUKJIOT€NTEeHUI, aZlaMaHTUIL, LIUKJIOOKTHUIL, LIUKJIOOKTEHUI, LIUKJIOOKTAAHEHNUI,
[3.3.0]6unmKI00KTaH, [4.3.0]0uIMKIOHOHAH, [4.4.0]6unukI00eKaH (mexanun),
[2.2.2]6unuknookras, (ayopennn, QeHwn, HaQTHI, WHOAHWI, aJaMaHTHJ, AHTPALEHWI H
terparunponadrun (terpanuH). Kak mokasaHo Bblle, CBA3aHHBIE MOCTUKOM KOJbLA TaKXKe
BKJIIOYEHBI B orpeneseHue KapOoumKIa (Hanpumep, [2,2,2]0uIMKI0O0KTaH).
[IpennoyTureabHBIME KapOOLMKIAMH, €CIH HE YKa3aHO HHOE, SIBJISIOTCS LMKJIOTPOIIIL,
LUKJIOOYTHJI, LUKJIONEHTUI, LUKJIOreKCuy, ¢peHmt u uHnanwi. Korma ucnonb3yercs TepMuH
“kapOoLMKI’, UMEEeTCs B BUAY, YTO OH BKJIFOYaeT B ce0s “apmin”’. CBA3aHHOE MOCTUKOM KOJIBLIO
BCTpPEYAETCs], KOrAa ONWH WM 0Ojiee aTOMOB YIJIEpOAa CBSI3bIBAIOT JBA HE CMEXKHBIX aTOMa
yriepona. [IpennouTurenbHble MOCTUKH MPEACTABISIFOT COOOH ONIMH WJIM IBa aTOMa YIJIeposa.
Cnenyer OTMETHTBh, 4YTO MOCTHK BCerga mnpeodpasyer MOHOLMKIMYECKOe KONbLO B
TPULIMKIIMYECKOEe  KOJbLo. Korma KONbLO  COCOUHSIETCS  MOCTHUKOM, 3aMECTHTEINH,
NIePEYHCIICHHBIE ISl KOJIbIIA, MOTYT TAKJKe MPUCYTCTBOBATh HA MOCTHKE.

Ucnonp3yeMplii B JaHHOM OIHCAHUH TEPMUH "OMIMKINYECKUH KapOomuwkn" — wim
"OunuKIHYecKas KapOOUMKIMYecKas rpynmna” npeaHa3HadeH st 0003HaueHus: CTaOUIIbHOM 9-
win  10-uieHHON KapOOIMKIMYECKON KOJNBLEBOH CHCTEMbI, KOTOpas COJEPKHUT JiBa
KOHJIEHCHPOBAHHBIX KOJbIA W COCTOMT W3 aTOMOB yriepoma. M3 3Tux OByX
KOHJICHCHPOBAHHBIX KOJIEI] OJHO KOJBIIO TMPENCTaBJseT COO0OW OEH30JbHOE KOJBLO,
KOH/ICHCHPOBAHHOE CO BTOPBIM KOJIBIIOM, W BTOPOE KOJIBIIO MpencTaBisier coboi 5- wnmm 6-
YJIEHHOE YIJIEPOAHOE KOJIBLIO, KOTOPOE SIBIISIETCS HACBHIIICHHBIM, YaCTUYHO HEHACHIIEHHBIM
WIN HEHACHIIIEHHBIM. JTa OWIMKJINYecKass KapOOLUMKINYecKass Tpynma MOXeT ObITh

NPUCOEANHEHA €ro OOKOBOHW TIpymmoi mnpu Jro00M aTroMe YIriiepoAa, 4YTO TNPUBOAUT B
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pe3ynbTaTe K cTabMiIbHOHN CTpykType. bunmknmueckas kapOOIMKINYeCKast IPyIIa, OIHCaHHAs
311€Ch, MOKET OBITh 3aMelIeHa 1O JIOOOMY aToOMy YIJIEpOAa, €CIH IMOJNyYEeHHOE COCTUHEHHE
ABJsieTCs cTaOMIIbHBIM. [Ipumepbl ONIMKIIMYeCKONH KapOOIMKINYIECKOH TPYIIIBI MPEICTABIISIOT
co0oif, HO He orpaHuYMBatOTCs UMU, HapTw, 1,2-nuruaponadri, 1,23, 4-reTparuapoHad T
Y MHOAHWJL.

"Apun" rpynmbel OTHOCATCS K MOHOLMKJINYECKHUM WIM MOJULMKIMYECKUM apOMaTUYeCKUM
yIJIEBOAOPOAAM, BKIIOYAOIUM, Harmpumep, (enwmn, HapTiun U (eHaHTpaHWI. ApPHIbHBIE

COCTaBJISIFOIINE XOPOINO HM3BECTHBI W omucaHbl, Hampumep, B Lewis, RJ., ed., Hawley's

>
Condensed Chemical Dictionary, 13th Edition, John Wiley & Sons, Inc., New York (1997).
Tepmun "ot Cs no Cio apun" mnu "Ce.10 apun" otHocurcs k ¢enmny u Hadpruiny. Ecnu He
ykazaHo usoe, "apun”, "ot Cs g0 Cio apun" nmu "Ce.10 apun" unu "apomMaTuuecKuil OCTaTOK"
MO>KeT ObITh HE3aMeLIeH MM 3aMelleH OT | 1o 5 rpynmamu, MpeanodTuTeNnbHo, oT 1 mo 3
rpynnamu, OH, OCHs, Cl, F, Br, I, CN, NO;, NH;, N(CH3)H, N(CHs),, CF3, OCFj3,
C(=0)CHj3, SCHs, S(=0)CHj3, S(=0).CHs, CH;, CH2CHs, CO2H u COCHs.

Tepmun "GeH3un", Kak UCTIONB3YETCS B JAHHOM OMHMCAHHWU, OTHOCHTCSI K METHUJILHOW IpyIIe, B
KOTOpOW OAMH W3 aTOMOB BOAOPOJA 3aMEHEH Ha (EeHWIbHYIO TIPyIIy, TAe YKa3aHHas
(eHmnbHas rpynma HeoOs3aTeNbHO MOXeT ObITh 3amemeHa oT | 7o 5 rpynmamuy,
npeanouyrutensHo, ot 1 go 3 rpynnamu OH, OCHs, Cl, F, Br, I, CN, NO;, NH;, N(CH3)H,
N(CHs3),, CF3, OCFs3, C(=0)CH3, SCHs, S(=0)CH3, S(=0).CH3, CH3;, CH,CH3, CO2H u
CO,CHs.

Hcnonb30BaHHBIA 31€Ch TEPMUH “TETEPOLUKI WU “TETEPOLUKINYECKasi rpyrna’ O3HAYaeT
yCTOW4YUBOE 3-, 4-, 5-, 6- WK 7- 4ieHHOe MOHOLMKIINYECKOe WM OUIMKINYeCKoe Wik 7-, 8-,
9-, 10-, 11-, 12-, 13- wnmu 14- 4YleHHOE NOJUIUKJINYECKOE TE€TEPOLMKINYECKOE KOJBbLO,
KOTOPOE  SIBJIIETCS ~ HACBIIEHHBIM, YaCTUYHO  HEHACBHIIIEHHBIM  HJIU  TOJHOCTBIO
HEHACBIIIEHHBbIM, U KOTOpPO€ COAEPKUT aToMbl yriepoxa u 1, 2, 3 unu 4 rerepoaroma,
HE3aBUCHMO BBIOpPaHHBIX W3 Tpymmbl, cocrosmed m3 N, O u S; u BKiIOHaromee o0y
MOJIMIUKINYECKYIO TPYIIY, B KOTOPOH Jt000€ M3 BBIEONPENEIEHHBIX T'eTePOLMKIMYECKUX
KOJIEL] CKOHJIEHCHPOBAHO C OEH30JIbHBIM KOJIBLIOM. I €TepoaToMbl a30Ta U cepbl HEOOSA3aTENBHO
MOryT ObITh OKHCJIEHBI (TO ecTh, N—O u S(O)p, rae p umeet 3Hauenus 0, 1 umm 2). Atom azora
MOKeT OBITh 3aMEIIeHHBIM WM He3ameleHHbIM (To ecTb, N miu NR, rme R mpencrasmsier
coboit H unmu nmpyroii 3aMecTUTeNb, eClii OnpeaesieHo). [ eTepouKINdeckoe KOO MOXKET
OBITH MPUCOENNHEHO €ro OOKOBOM IPYyMIION MpH F0OOM reTepoaToMe HITH aTOME YIJIEPOAa, UTO
MPUBOIUT K OOPA30BAHUIO YCTOMYMBON CTPYKTYpPHL | eTepoluKIndecKre KObIa, OMUCAHHbIE

B JaHHOM JOOKYMECHTC, MOTYT OBITH 3aMCIICHbl Ha 4aTOME YyIj€poAaa WK as30Ta, €CJIN
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MOJTYYEHHOE COENMHEHHWE YCTOHYMBO. A30T B TeTepPOLHKJIE HEeOoOs3aTeNbHO MOXKET ObITh
KBAaTePHU3UPOBAHHBIM. [IpeanouTuTeNbHbIM sIBJIsieTCs, Korna obmee uucio S u O aToMOB B
reTepoLrKIIe TMpeBbImaer 1, MPU TOM, YTO 3TU TIETEPOATOMBbI HE SBJISTIOTCS CMEXKHBIMU
oTHOcHUTENbHO Apyr Apyra. I[IpeanourutensHo, obmee yncio S u O aTOMOB B reTepOLIUKIIE
coctasiisieT He Oonee yem 1. Kornma ucrnonb3yercst TepMUH “Te€TepOLMKIT, IPENIOaraeTcsl, 4To
OH BKJTIOYAET TeTepOapul.

[Ipumepbl reTepoLMKIIOB BKJIIOYAIOT, HO HE OTPAHHYUBAIOTCS VMU, aKPUIWHUJ, a3€TUIHHHIL,
asoumHw,  OeHsumupaszonui,  Oenzodypanun,  OeHsoruodypanwn,  OeH30THOPEHMI,
OeH30Kca30/uy, OEH30KCA30JMHWI, OEH3THA30MJ, OEH3TPHa30Jwi, OeH3TeTPa30JInI,
OeH3M30KCa30MII, OCH3M30THA3OMIII, OCH3MMHUAA3OMUHIWI, KapOaszomwi, 4al-kapbazonui,
KapOONMHUJI, XPOMAHWI, XPOMEHWJI, LWHHOJWUHWI, JIeKaruApoXuHonmuHui, 2H,6H-1,5,2-
AUTHA3UHWI, Auruapodypo|2,3-blrerparunpodypan, Gypanui, GypasaHui, UMUAA30IUIUHIL,
UMUIA30JIMHWI,  UMUAA30JwL,  |A-uHAa30mwi,  UMUAA30JIONMUPUANHIUL,  WHJIOJECHWI,
UHIOJNUHWI, WHIAOMM3UHWN, wuHAoMWn, 3H-unponun, wu3atuHOWI, U300€H30(ypaHuI,
M30XPOMAHWJI, U30MHAA30JIWJ, U30MHAOIUHWI, W30WUHIOJWUJ, U30XUHOJIUHWI, W30THA30JIUI,
W30TUA3OJIONIUPUINHII,  M30KCA30JIMJI,  M30KCA3OJONMUPHIUHUI,  METHJICHAUOKCU(EHMUI,
MophonuHUI, HaTUPUAMHIII, OKTArHAPOU30XUHOIMHILII, OKCaaua3oau, 1,2,3-okcaanasonu,
1,2,4-oxcamguazommr, 1,2,5-okcaguazonui, 1,3,4-okcagua3oiini, OKCA30JUIHMHHI, OKCAa30JIHII,
OKCA30JIOTTUPUIUHUI, OKCa30JIUIUHUJITIEPUMHUANHIIT, OKCHHJIOJHII, MUPUMMTAHI,
benanTpunuumwi,  GeHaHTpoauHWI,  (peHasuHWN,  (QEeHOTHA3UHWI,  (DEHOKCATHHUHUI,
(beHokcasuHmI, (Tama3suHWI, MUIEPA3SHUHUI, MUNEPUIUHUI, MUIEPUIOHUI, 4-TIUIEPUIOHIUI,
MUNEPOHIIT, NTEPUAVHII, TYPUHHJI, MHUPAHWI, MUPA3UHWI, MUPA3OJUIUHUI, MMUPA3OJIUHUI,
MUPA3OJIOTUPUANHIIL, THPA3OJUJ, TUPUAAZUHWI, TUPUAOOKCA3OIUI, MUPUIOUMUIAZOIUI,
MUPUIOTUAZOIII,  NUPUAWHUJ,  NUPUMUOUHII,  [NUPPONUOUHWI,  MUPPOIMHHI,  2-
nupponuaonus, 2H-nupponun, muppoNwi, XWHA3OJWUHWI, XWUHOJUHWI, 4H-XUHOIU3UHUI,
XUHOKCAJIMHWI, XUHYKJITUIMHAJ, TETPA30JIUJI, TeTparuapodypaHu, TeTparupOon30X HHOTHHHI,
TeTparuaApoxXuHoauHwI, 6H-1,2 S-tuaguazunmn, 1,2,3-tuagnazonun, 1,2, 4-ruaguaszonun, 1,2,5-
thanuazonuy, 1,3,4-TUaaua3zonui, THAHTPEHW, TUA30JWJ, THEHWI, THEHOTHA30JIUJI,
TUEHOOKCA30JIIII, THeHOMMUuAa3onwi, Tuodenun, tpuasuHwi, 1,2,3-tpuaszommn, 1,2.4-
tpuazomui, 1,2,5-tpuaszonun, 1,3,4-Tpuasonui U KCaHTEHWI. Tak)ke BKIIOYEHBI COCAUHEHMUS,
UMEIOINE KOHAECHCHPOBAHHBIC KOJbIA WU CIIUPOCOEAUHEHUS, COAEpIKale, HAIPUMED, BBILIE
MPUBENIEHHBIE TETEPOIIMKITBI.

IIpumepsr oT 5- no0 10-uneHHBIX FeTEPOLMKIOB BKJIKYAKT, HO HE OTrPAaHUYMBAKOTCS HMH,

NUPUAWHWL, (ypaHWI, THEHWJ, TM[HUPPOJWI, THUPA3OIWI, TNHPA3HHWI, MHIIEPA3HHUI,
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NUOEPUANHII, HUMUAA30JWI, HMUAA30NUANHWI, HWHAONWUI, TETPa3oJUi, H30KCA30JInI,
MOPQOJIMHUTI,  OKCA30JIHII, OKCaaua3oii,  OKCA30JUAWHWI,  TeTparuapodypaHu,
THAIUA3UHWI, THUAIUA30JIWII, THA30JWI, TPUA3UHWI, TpUa3omwi, OeH3uMmupazonmn, 1H-
uHpasomwi,  OeHsodypanwi,  Oensoruodypanmn, Oensrerpazonmi, OEH30TPUABOINI,
OEH3M30KCA30JM, OEH30KCA30JUJI, OKCHHIOJWI, O€H30KCA30JUHUJI, OEH3THA30JIUII,
OEH3M30THA30JIII, W3aTUHOUJI, W30XHUHOJIMHUIL, OKTaruJponu30XUHOINHUII,
TETPAruAPOU3OXUHONNHUI, TETPAruAPOXUHOIMHWI, W30KCAa30JONUPUANHUT, XWHA3O0JUHUIL,
XUHOJIMHUIL, M30THA30JIONUPUANHNIL, THUA30JIONUPUIUHII, OKCa30JIONUPUUHUI,
MMUIa30JI0MUPUANHNAI U TUPA30JIONUPUANHIIL

IIpumepsl OT 5- 10 O-4JE€HHBIX TFETEPOLMKIIOB BKJIIOYAIOT, HO HE OrPAaHUYUBAIOTCS WUMH,
NUPUAMHWL, (ypaHWs, THEHWJ, THUPPONWI, TUPA30IWJ, TMHUPA3UHWI, MHIEPa3HHUI,
NUNEPUANHWI, HUMHUAA30JAWI, HUMUAA3OIUANHWI, HWHAONWI, TETPA3ONUJ, H30KCA30JInI,
MOP(OJMHUI,  OKCA30JIHII, OKCAAMA30JIWJ,  OKCA3OJNUAMHWII,  TeTparuapodypaHmi,
TUAAUA3UHWI, TUAAUA30JIWI, THA30JIWI, TPUA3UHWI M TpUa3oamwl. Takke BKIHOYEHbI
COEUHEHMs, HMMEIIINe KOHIEHCHUPOBaHHBIE KONbLA M CIUPOCOEIMHEHUs, COAEpKaLIue,
HaIpUMep, BbILIE NPUBEACHHbIE T€TEPOLUKJIbL

Hcnonp30BaHHbI B HACTOSIIEM AOKYMEHTE TEPMUH "OULIMKIMYECKHH TeTepOLMKI" N
"OULIMKITIYECKasi TeTePOLIMKIINYECcKas rpynmna” nmpeaHa3HavyeH AJisi 0003HAYeHUs1 CTa0MIbHON 9-
win  10-ueHHONW TeTepOLUKINYECKON KOJIBLIEBOH CHCTEMBbI, KOTOpas COIEPXKUT JBa
KOHJICHCUPOBAHHBIX KOJIbLIA U COCTOMUT W3 aTOMOB yriepona u 1, 2, 3 uiau 4 reTepoaTtoMoB,
HE3aBUCUMO BBIOPaHHBIX M3 Tpymmbl, coctosmedr w3 N, O u S, M3 »3Tux OByx
KOHJIEHCHPOBAHHBIX ~KOJIEIl OJIHO KOJbBIO TPEACTaBIsieT CcoO0OH 5- winm  O-ujeHHOe
MOHOLIMKJINYECKOE apOMAaTUYECKOE KOJIBLIO, COAEpIKallee S-4IeHHOE reTepoapuibHOe KOJBLO,
O-4JICHHOE TeTepOAPHIIbHOE KOJIBLO WM OEH30JbHOE KOJIBLO, KaXJ0€ U3 KOTOPBIX
KOHJIEHCHPOBAHO CO BTOPBIM KOJIBIIOM. BTOpOe KOJbI0 npeacTaBisieT OO0 S- miu 6-4jieHHOe
MOHOLIMKJINYECKOE KOJbLIO, KOTOPOE SIBISIETCS] HACBIIIIEHHBIM, YACTUYHO HEHACBILIEHHBIM WIJIN
HEHACBILCHHBbIM, U COAEPKUT S-UJICHHBIM TEeTEPOLUKJ, O-UJE€HHbIH TEeTEPOLMKI WIH
KapOouuky (MpU YCJIOBHUH, YTO TEPBOE KOJBIO HE SIBISIETCS OEH30JBbHBIM, KOTZIAa BTOpPOE
KOJIBIIO TIPEACTABIISIET COOOH KapOOIMKIT).

bunuknnueckas reTeponMKINYecKas rpyrma MOXKeT ObITh MPUCOEAMHEHA OOKOBOH TpymNmoi
NIOCPEICTBOM JIFOOOT0 TeTepoaToMa WM aTOMa Yriepoja, YTO MPHUBOAUT K OOpPa3OBaHHIO
CTa0MJIbHOW CTPYKTYphl. BHUIMKINYecKas TeTepOLMKINYEcKass TIpPyIa, OMHCAHHAS 3J1eCh,
MOXeT OBITh 3aMellleHa Ha aTOME YIJIEpOAa WM a30Ta, €CIH IOJyYeHHOE COeNUHEHUE

SIBJIIETCS] CTAOMIIBHBIM. SIBJIsIETCSI MPEANOYTHTENLHBIM, YTO, Korna odmee 4rciio atoMoB S u O
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B T'€TE€pPOLIUKIIE MPEBbILIAET 1, TO 3TU reTepoaToOMbl He SIBJISIOTCS CMEKHBIMH JIPYT C IPYTOM.
IIpennournurensHO, 4TOOBI OOMmEe komryecTBO aToMoB S 1 O B rereponukiie Obu1o He Oonee 1.
IIpumepsl OMLMKIMUECKOW TIeTePOLMKIMYECKOW TPYMIbI MPENCTABIAIT COOOH, HO He
OTPAaHUYMBAIOTCS UMM, XWUHOJWHWI, W30XWHOJIMHWI, (PTaja3svHUI, XUHA3OJMHWI, WHAOJMIL,
nzonHpommi, uapojuamwi, 1H-urnasommn, Oensumunazomun, 1,2,3,4-TeTparuapOXUHONIMHII,
1,2,3,4-TeTparuipOn30X UHOJIMHUIL, 5,6,7,8-TeTparugpOXUHOJUHHUIL, 2.3-
auruapoOeH3opypaHms,  XPOMAaHWUI, 1,2,3,4-TeTparugpOXUHOKCAIMHUTL U 1,2,3,4-
TETParuAPOXUHAZOIMHUIL.

B nanHOM KOHTEKCTE TEPMUH "apoMaTHdecKas reTepolukandeckas rpynmna” win "rerepoapun”
npeAHa3HadeH Ui O003HA4YeHHUs CTAaOMJIbHBIX MOHOLMKIMYECKHUX W MOJHIMKINYECKUX
apOMaTHYECKUX  YIVIEBOJOPOJAOB, KOTOpbIE BKJIKOYAKOT, IO MEHbIIEH Mepe, OAMH
reTepOaTOMHBIN KOJBLIEBOM 4JIeH, TaKOW KaK cepa, KUCJIOpOJ WM a30T. ['erepoapuibHbie
IPYMIbI BKIOYAIOT, 0€3 OrpaHUuYeHMs, MUPUAWI, THPUMUANHII, MUPA3UHWI, THPHIA3HHUI,
TpUasuHWI, (QYpHJ, XHHOJMJI, W30XWHONWI, THEHWI, HMMHUIA30JMJ, THA30JIMJI, WHIOJHMIL,
NUPPOMII, OKca3owi, OeH3ohypuit, OeH30THEHI, OEH30THA3OIII, U30KCA30JIUII, TUPA3OIHIL,
TPUA30JIIII, TETPA3OJIIII, MHAA30MWI, 1,2,4-THanua3onm, H30THA30IHII, TyPHHII, KapOa3omi,
OeH3MMUIA30INII, MHIOIMHIII, O€H30MOKCOTAHMI 1 OeH30AMOKCaH. I eTepoapuiibHbIe IPYIIIbI
SBJISIFOTCSI HE3aMEIEHHbIMU WM 3aMELIeHHBIMU. ATOM a30Ta SIBJISIETCS 3aMEIeHHBIM MU
He3ameuleHHbIM (i.e., N wiu NR, rae R npencrasnser coboii H uimu npyroii 3amectuTenb, eciu
OH ompeneneH). ['erepoaToMel a30Ta U Cepbl HEOOS3aTEIBHO MOTYT ObITh OKUCIIEHHI (7.e., N—O
u S(O)p, rae p umeet 3Hauenus 0, 1 um 2).

MocCTHKOBBIE KOJIbLIA TakXKe€ BKJIIOUEHBbI B OIpejAesieHHe reTepoLrkia. MOoCTHKOBOE KOJbLIO
obpasyercs, korga onud win 6ojee atoMmoB (i.e., C, O, N wiu S) CBA3BIBAIOT IBa HECMEKHBIX
aToMa yriepoza wiu azora. [Ipumepbl MOCTUKOBBIX KOJIELl BKJIIOUAIOT, HO HE OrPaHUYHBAIOTCS
UMH, OJIUH aTOM yIJepoja, 1Ba aToMa yriepoja, OJUH aTOM a30Ta, J{Ba aToMa a30Ta U IpyImy
yraepoa-a3ot. Cienyer OTMETHTD, YTO MOCTHK BCETa Mpeodpa3yeT MOHOLMKIHYECKOE KOJIBLIO
B TpULUKINYEeCKoe Koublo. Korma KoJibLO CBSI3aHO MOCTHUKOBOH CBSI3BIO, 3aMECTUTEIH,
MePEeYNCIIeHHbIE JIJIs1 5TOTO KOJIbLA, TAK)XKE MOTYT NPUCYTCTBOBATh HA MOCTHKE.

TepMuH "IPOTHBOMOH" HCMONB3YETCs UIsi OOO3HAYEHUST OTPULATEIBHO 3aPsUKEHHBIX YaCTHLI,
TaKHUX Kak xjopuz, bpomun, runpokcuna, anerat u cyabdar.

Korpa mnyHKTHpHOE KOJBLO MCHOJb3yeTCs B KOJBLIEBONH CTPYKType, 3TO O3HA4YaeT, 4To
KOJNbLIEBAsl CTPYKTypa MOXKET OBbITb HACBIIICHHOW, YAaCTUYHO HACBIIEHHOW WM

HEHACHIIEHHOU.
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Hcnonp3yemslii 31eCh TEPMUH “3aMELIEHHBIN O3HAYaeT, UYTO, MO0 MEHbBIIEH Mepe, OJUH aTOM
BOJIOPOZAa 3aMEHEH HEBOIOPOIHON TPYMIIOH, MPHU YCIOBUH, YTO COXPAHSIOTCS HOPMaJIbHbBIE
BAJIEHTHOCTH M YTO 3aMelleHHe NMPUBOJUT K MOJIYYEHUIO YCTOMYMBOro coemuHenus. Korma
3aMeCTUTeIb MpeacTaBisieT coboii kero (To ecth, =0), Torma Ha aromMe 3amemmarTcs 2
Bojopona. Kero 3amecTurenn He MPHCYTCTBYIOT Ha apomarudeckux ¢parmenrax. Korma
rOBOPSIT, YTO KOJIbIIEBasi CHUCTeMa (Hampumep, KaOOLMKIMYECKasl WM TeTePOLUKINYECcKas)
ABJISIETCS 3aMELIEHHON KapOOHMJIbHON IPYNIION WJIM JBOMHOM CBSI3bIO, UMEETCS B BUAY, YTO
KapOOHUJIbHAS TPYIIIA WU ABOWHAS CBSI3b SIBJISETCSA YaCThIO (TO €CTh, HAXOAUTCS B MpPEesiax)
konba. KonbleBble ABOWHBIE CBSI3M, TaK KaK HCIIOJNB30BAHO 371€Ch, MPEICTABISIIOT COOOM
IBOIMHbIE CBSI3H, KOTOpbIE OOPa3ylOTCs MEXIY ABYMsI CMEXHBIMH KOJIBIIEBBIMH ATOMAaMH
(marmpumep, C=C, C=N nnmu N=N).

B Tex cnyuasx, Korga NMpHUCYTCTBYIOT aTOMBbI a30Ta (HAlpUMeEp, aMHHbBI) B COEIMHEHMSX I10
HACTOSIIIEMY M300pPETeHHI0, OHM MOTYT ObITh mpeoOpa3oBaHbl B N-OKCHABI HOCPENCTBOM
00paboTKU OKUCHSIOLINM cpencTBoM (Hampumep, M-XITBK w/unu nmepokcuaamu BOmopona) C
NOJyYeHHEM JAPYIHX COEAMHEHMH 10 HacTosmeMmy wu3zoOpereHnto. Takum oOpas3om,
NOKa3aHHbIE U 3asBJICHHbIE aTOMBI a30Ta, KaK 3/1€Ch IMPENyCMaTPUBAETCs, OXBATBIBAIOT Kak
Npe/ICTaBJIEHHBIN a30T, Tak U ero npousBoaHoe N-okcug (N—0).

Korpma mobasi mepeMeHHast BCTpedaeTcsi Oojiee OIHOTO pa3a B JIOOOM KOMIIOHEHTE WU
dopmysie COSAMHEHUs, ee ONpeesieHHe B KaXIOM Cllydae He 3aBHCHT OT €€ ONpEeNICHHs B
aro0oM npyrom ciaydae. Tak, HampuMep, eClii rpyIma, Kak MOKa3aHo, sIBJISETCS 3aMeLIeHHO 0-
3 R rpynmamu, TO yka3aHHas rpyIina HeoOs3aTebHO MOXKET ObITh 3aMeIIeHa BIUIOTh 10 TpeX R
rpynnaMu, U R B Kanom ciiydae BeIOMpaeTcsi He3aBUCHMO OT ompenenenus R. Kpome toro,
KOMOWHAIIMY 3aMECTUTENCH 1/IITH NEPEMEHHBIX TOYCTUMBI, TOJIbKO €CJIN TAKHe KOMOMHALIUH
NPUBOIST K YCTOHYUBBIM COSIHHEHUSIM.

Korza cBsi3b ¢ 3aMecTHTENeM MOKa3aHa NMepeceKarolnell CBsi3b, COSNUHSIOMIYIO J1Ba aTOMa B
KOJIbLIE, TO TaKOH 3aMECTHTENb MOXKET ObITb CBsI3aH C JIEOOBIM aroMoM B Kojblle. Korma
3aMeCTHUTENb MPUBENEH 0€3 yKa3aH!s aTOMa, Yepe3 KOTOPbIM TaKOH 3aMeCTUTEINb PUCOEAMHEH
K OCTAJIbHOM YaCTH COCIMHEHUS JaHHOHN (POPMYJIIBI, TO TAKOH 3aMECTHTEIIb MOXKET OBITh CBSI3aH
yepe3 000 aroM B TakoM 3amectureie. KomOWHanmy 3amecTuteneil W/WiHM MepeMeHHBIX
JOMYCTHMBI, TOJIBKO €CJTH TaKue KOMOMHALIUH MPUBOAST K CTAOMIbHBIM COSTUHEHHUSIM.

@®paza "dapmaneBTHUECKH TPHEMIIEMbIH" HCTONB3YeTCS 34eCh it OOO3HAYeHHUsS TaKHX
COEMHEHUH, MaTepualioB, KOMIIO3ULIMI W/WIM JIEKAPCTBEHHBIX (OPM, KOTOpPBIE, B paMKax

MGI[PILIPIHCKOﬁ TOYKH 3PCHUSA, MOAXOAAT AJisI IPUMEHCHHS B KOHTAKTE C TKAHAMU YCJIOBEKA U
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KMBOTHBIX 0€3 4pe3MEepHONW TOKCHYHOCTH, Pa3ApPaKEHUs, aJUIEPTHUECKON peakuuy H/HiIH
APYTUX MpoOIeM WM OCIOKHEHHUH C COPa3MEPHBIM COOTHOIIEHUEM IT0JIb3a/ PHCK.

B nanHom xoHTekcre ¢paza "dapmaueBTUYECKH NpUEMIIEMble COJNU" OTHOCHUTCS K
NPOM3BOJHBIM PACKPBITBIX COEIMHEHHH, I7Ie NCXOJHOE COEAMHEHNE MOANDUIIUPOBAHO MyTEM
NOJYYEeHUSI MX KHCIBIX WJIM OCHOBHBIX cojeil. Ilpumepsl QapmaneBTHUECKH NPUEMIIEMBIX
COJIeH BKJIFOYAIOT, HO HE OTPAaHWYMBAIOTCS WMH, MHHEPAJIbHBIE WM OPTaHHUYECKHE KHCIIbIE
COJIM OCHOBHBIX I'PYIII, TAKUX KaK aMHHBI, U IIEJIOYHbIE UM OPraHMYECKHE COJM KUCIOTHBIX
IPyII, TaKUX Kak KapOOHOBbIE KHUCIOTHI. PapManeBTUYECKH NMPHEMIIEMbIE COJHM BKJIIOYAIOT
OOBIYHO TNPHUMEHSIEMble HETOKCUYHBIE COJM WJIM COJM YE€TBEPTUYHOIO AMMOHHUS HCXOMHOTO
coenHeHus1, 00pa30BaHHbIE, HATIPUMED, U3 HETOKCHYHBIX HEOPraHUYECKUX HJIM OPTaHUYECKUX
kucnor. Hampumep, Takme OOBIMHO NpUMEHseMble HETOKCHYHBIE COJM BKJIFOUAIOT COJIH,
NOJIyUEHHbIE U3 HEOPTaHMYECKUX KUCJIOT, TAKUX Kak cojisiHas, bpomucToBopopoaHas, cepHas,
cynbpamuHoBasi, pocopHast u a30THASL, U COJH, MTOJYYESHHBIE U3 OPraHUUECKUX KUCIIOT, TAKHX
KaK YKCYCHas, NMPOMMOHOBAs, SIHTApPHAs, TJIMKOJEBAas, CTEAPUHOBAs, MOJIOUHAs, sIOIOYHAs,
BUHHAS, JIMMOHHAs, AacKOpOMHOBAas, IaMOeBas, MAaJeMHOBAas, T'MIPOKCHMAJIECHHOBAs,
(eHunyKCcycHas,  INIyTaMHHOBasi,  O€H30WHas,  canuuuioBas,  cyiabdaHWIoBas,  2-
aneToKkCcuOeH30MHasl, dbymaposas, TOJIYOJICYIb(OHOBAS, MeTaHCYyJIb(OHOBAS,
STaHIUCYJIb()OHOBAS, IABEIEeBast U M33THHOBAS.

dapmaLeBTUYECKH TpPHEMJIEMblE COJIM [0 HACTOSALIEMY HW300pPETEHHI0 MOTYT OBITh
CHUHTE3UPOBAHbI U3 HUCXOAHOIO COEAMHEHUs, KOTOPOE€ COMAEP’KUT OCHOBHON WJIM KHCJIOTHBIN
(dparMeHT, OOBIMHBIMM XMMHYEeCKMMHU criocoOamu. Kak mpaBmio, Takue COJM MOTYT OBITh
MOJY4YEeHbl IMyTEeM B3aUMOIEHCTBUS CBOOOIHBIX KHCIOTHBIX WJIM OCHOBHBIX (OpM 3THX
COEUHEHUII CO CTEXMOMETPHUYECKUM KOJHUYECTBOM COOTBETCTBYIOLIEr0 OCHOBAaHHUS WU
KUACJIOTBI B BOJE€ WM B OPraHUYECKOM pACTBOPHUTENE, WIHM B HX CMECH; OOBIYHO,
NPEATIOYTUTENIbHBIMU SIBJISIFOTCS. HEBOAHBIE CPENbl, TaKWe Kak MPOCTON 3¢up, >THALeTarT,
5TaHOJI, WU3OMPOINAHOJ WU aueTOHUTpUI. llepedHu MNOAXOAsSIIMX COJIeM MOXKHO HaiTH B
Remington’s Pharmaceutical Sciences, 18th Edition, Mack Publishing Company, Easton, PA
(1990), onmcaHue KOTOPBIX BKJIFOUEHO B HACTOSIIYIO 3asBKY TIOCPEACTBOM CCHUIKH.

B nononuenue, coenunenus @opmynsl [ Moryt umerh mponekapcTBeHHbie (hopmbl. Jlroboe
COeIMHEHUEe, KoTopoe Oyaer mpeoOpa3oBaHo in Vivo ¢ TIONy4YeHHeM OHOJIOTHYECKH aKTHBHOTO
BemecTna (Hampumep, coenuHerne @opmysl I) sBrsieTcs mponekapcTBOM B mpenenax odbema
U CYILIHOCTH HACTOALIETO M300peTeHus. Pa3mnynble GOpMBI MPOJIEKAPCTB XOPOLIO U3BECTHEI B

IaHHOM 00nacTh TeXHUKH. [IpuMepbl TaKUX MPOJIEKAPCTBEHHBIX MPOU3BOAHBIX CMOTPH:
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a) Bundgaard, H., ed., Design of Prodrugs, Elsevier (1985) u Widder, K. et al., eds.,
Methods in Enzymology, 112:309-396, Academic Press (1985);

b) Bundgaard, H., Chapter 5, "Design and Application of Prodrugs", Krosgaard-Larsen, P.
et al., eds., 4 Textbook of Drug Design and Development, pp. 113-191, Harwood Academic
Publishers (1991);

c) Bundgaard, H., Adv. Drug Deliv. Rev., 8:1-38 (1992);

d) Bundgaard, H. et al., J. Pharm. Sci., 77:285 (1988); u

e) Kakeya, N. et al., Chem. Pharm. Bull., 32:692 (1984).

Coenunenusi, copepxamue KapOOKCH TPYIIIbI, MOTYT OOpa3oBbIBATH (DU3HOJIOTHUECKU
TUAPONU3yeMble CIIOXKHBIE 3(QUpPBL, KOTOpBIE CIYKaT B KauecTBE IPOJIEKAPCTB, OyaydH
TUAPOJIM30BAHHBIMU B OpraHusMe ¢ oOpaszoBaHueM coenuHeHuil @opmyinsl I B uncTom Bume.
Taxkue nponexapcTBa MPEANIOYTUTENBHO BBOJUTH MEPOPANBHO, TaK KaK I'MIPOJIM3 BO MHOTHUX
CIy4asx MPOUCXOAMUT IMPEUMYINEeCTBEHHO IO/ JAEHCTBHEM MHINEBAPUTENbHBIX (HEPMEHTOB.
[TapeHrepanbHOE BBEOEHHE MOXET OBITh HCIOJNB30BAHO, TAE CIOXHBIA 3pup cam mo cede
aKTUBEH, WJIM B TeX Ciy4asX, KOrxa TCHAPOIM3 NPOUCXOAUT B KpoBU. Ilpumepsr
(U3HONOrNYeCKN THUAPOIU3YEMBIX CJIOXKHBIX 3(GHUpoB coenuHeHuit @opmynbl 1 BriIOYaOT
Creankun, Cr.eamkunOeHswn, 4-mMeTokcuOeH3wn, WHAaHwi, ¢Tammwi, Merokcumerui, Cis
aATKaHOMJIOKCH-C 1-6aJTKHIT (e.g., AllETOKCUMETHUII, MHBAJIOUJIOKCUMETHUJT 10051
nponuoHmwiokcumetmn), CisankokcukapOooHmnokcn-Cr.cankun — (e.g., METOKCHKapOOHHII-
OKCHMETHJT WJIH 3TOKCUKAPOOHUIIOKCUMETHJI, TIIMLMIOKCUMETII, ()EeHUITIUIIIOKCUMETIT, (5-
METUJI-2-0KCO-1,3-THOKCONEH-4-1JT)-METHII) U JIPyrHe XOpPOIIO H3BECTHBIE (PHU3UOIOTHYECKH
TUAPONIU3yEeMble  CIIOKHBIE 3(UPBI, KOTOPbIE HCIOJB3YIOTCS, HAampumep, B OOJACTH
NeHULWJUTMHA U nedanocnopuHa. Takue cloHble 3(UPbl MOTYT OBITh MONTYyYeHbl OOBIYHBIMH
crioco0aMu, M3BECTHBIMH B TAHHOH 00JIaCTH TEXHHKH.

[onyuyeHne nmpoJieKapCTB XOPOIIO U3BECTHO B JAHHOH 00JIacTH M OmucaHo, Harmpumep, B King,
FD., ed., Medicinal Chemistry: Principles and Practice, The Royal Society of Chemistry,
Cambridge, UK (1994); Testa, B. et al., Hydrolysis in Drug and Prodrug Metabolism.
Chemistry, Biochemistry and Enzymology, VCHA and Wiley-VCH, Zurich, Switzerland
(2003); Wermuth, C.G, ed., The Practice of Medicinal Chemistry, Academic Press, San Diego,
CA (1999).

HacTtosiinee n3o0peTeHne BKIFOYAET BCE W3OTOIBI ATOMOB, NMPUCYTCTBYIOLIMX B HACTOSIIIHX
coenMHEeHMsIX. M30TONbl BKIKOYAKOT TAaKHe€ aTOMBL, KOTOPbIE MMEIOT OAWHAKOBBIM aTOMHBIN

HOMep, HO pa3Hble MaccoBble uucia. B kaudectse oOmero mpumepa u 0e3 OrpaHuyeHms,
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WU30TOMNBl BOAOPOAA BKJIKOYAKT AeUTepuil U TpuTuil. JledTepuil UMeeT OAUH NMPOTOH U OJUH
HEWTPOH B sApe M MacCy, B J1Ba pas3a Ooiblle MO CPABHEHUIO C OOBIYHBIM BOAOPOAOM.
Jleiitepuii MokeT ObITb TpencTaBieH cUMBojJaMH, Takumu kak "*H" umu "D". Tepmun
"melTepupOBaHHBIN" B JAHHOM ONHCAHUM CaM MO ce0de WU WCIOTb30BAHHBIA JIJIs
MOAU(UKAINY COENUHEHNUs MM TPYIIIBL, OTHOCHTCS K 3aMEeHE OIHOro WM Oosee aTomMa(oB)
BOJIOPO/A, KOTOpPBIH MpHKpEIUieH K aroMmy(Mam) yriepoja, aroMoMm aeutepusi. M30Tormbr
yrnepoaa skmouatot PC u C.

H30TONHO-MeueHbIe COeTMHEHNUS 10 HACTOSIIIEMY H300pETEHHI0, B O0IIEM CiIydae, MOTYT ObITh
NOJIy4eHbl OOBIYHBIMHM CITIOCOOAMH, WM3BECTHBIMM CIIELIMAINCTAM B JaHHOW O0ONacTH, WIIH
croco0amy, aHAJOTHMYHBIMU TEM, KOTOpbIE OIMHCAHbI B JaHHOM JOKYMEHTE, C TOMOLIBIO
COOTBETCTBYIOLIIETO  M30TOIHO-MEUEHOIO0  peareHTa BMECTO HEMEUEHOr0  PeareHra,
HCIIOJIb3YEMOTO B IIPOTUBHOM ciiy4ae. Takue COeIMHEHUs] UMEIOT MHOXKECTBO MOTEHIUABHBIX
NPUMEHEHHH, HalpuMep, Kak CTaHAApTbl M PEareHTbl ISl ONpEeAeeHHs CIIOCOOHOCTH
NOTEHLUAIBHOTO (hapMalleBTUUECKOrO COSUHEHHsI CBSA3bIBATHCS C O€NKaMH-MHUIIEHSIMHU HIIH
peLenTopamu, WM JJIsl BU3YaJIU3alUy COeIMHEHNH 0 HACTOAIIEeMY H300pETEHHIO, CBSI3aHHBIX
¢ OMOJIOTMYECKUMHU PELIeITOPaMU i1 ViVo VI il Vilro.

"CrabunpHoe coenuHeHue" W '"craOwibHas CTPYKTypa' mHpefHa3HaueHbl ISl 0OO03HAYEHUS
COEIMHEHUs, KOTOPOe B JOCTATOYHOW CTEMEHH YCTOWYHMBO, YTOOBI COXPAHUTH CBOMCTBA MPH
BbIIEJICHUU B TPUTOJAHOW CTENEHH YHCTOTbI W3 PEaKLHOHHOW CMECH, M TEXHOJIOTHIO
NPUTOTOBNIEHUST B 3(P(PEKTUBHOE TEPANeBTUYECKOE BEINECTBO. [IpeAnoYTUTENbHO, YTO
COeMHEHUS TI0 HACTOSALIEMY U300peTeHuto He coaepkat rpymm N-rano, S(O)H wu S (O) H.
Tepmun "compBaT" oO3Ha4aeT (HU3UYECKYIO AaCCOLMAIMI0 COENMHEHUS [0 HACTOSIIEMY
nu300peTeHNI0 ¢ OAHON WM OoJiee MOJIEKYJIaMH PACTBOPHUTENS, KaK OPraHHYECKOro, TaK H
HEOPraHM4YecKoro. JTa (u3MYecKas acCOLMaLMs BKJIIOYAET BOJOPONHOE CBsi3biBaHuE. B
OTPENEeNeHHBIX CIy4asx COJbBAT OyAeT BO3MOXKHO BBIIEIHUTH, HANPUMEP, KOrZA OFHA HIIH
Oojiee MOJIEKYJ PAaCTBOPHUTENS] BKJFOUEHBbI B KPUCTAJUIMYECKYIO PEHIETKY KPHUCTALTUYECKOTO
TBEPIOrO BewlecTBa. MOJEKyJIbl pPAacTBOPUTENS] B COJNbBAT€ MOTYT MPUCYTCTBOBATH B
PEryJSIPHOM PACIONIOKEHUH H/WJIM  HEYIMOPSAOYEHHOM pacnojoxeHnd. ConpBaT MOXKET
comepxatbh JHOO CTEXMOMETPHYECKOE, JIMOO HECTEXHOMETPHUUECKOE KOJHYECTBO MOJIEKYJI
pactBoputenss. "ConbBar" OXBaTbiBaeT H JKUAKO(A3HbIE, U OTHENsieMble COJIbBATHI.
IIpMepHBIE BapHaHTBI COJBBATOB BKJIIOYAKOT, HO HE OrPAHUYMBAIOTCS HMH, THIPATHL,
STAHOJAThI, METAHOJIATHI M U30MpornaHoiaTbl. CriocoObl CONbBATAIINH, KaK MMPABUIIO, H3BECTHBI

B JaHHOM 00JIaCTH.
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CokpameHuss B JaHHOM KOHTEKCTE OMNPENeNsiFoTCs ClenyrmuM obpasom: "Ix"  mns
ONHOKpaTHO, "2x" must neakawl, "3x" mms tprkael, "°C" nis rpaaycos no Llenbscuro, "eq" mis
SKBHUBAJIEHTA WJIM SKBUBAJIEHTOB, "g" NJIs rpaMMa WM I'paMMOB, "mg" [ MUIIUrpaMmma Uiu
musurpammos, "L" nis nutpa wnu autpos, "mL" ang MuinmuianTpa Uid MAJUITMIUTPOB, "ul"
JUIs. MUKPOJIUTPA WU MUKPOJUTPoB, "N" nns HopmanbHOcTH, "M" Ass MonsipHOCTH, "MMOJB"
U MAJUTHMOJTSL WJTH MWUTUMOJIEH, "min" 1Jisi MUHYTHI Wik MUHYT, "h" st qaca wim 4acos,
" " L " " " "

rt" nus koMHaTHOM Temmepatypsl, "RT" nns Bpemenu ynepkuanus, "atm" nist atmocdepst,
"psi" mist GyHTOB Ha KBaIpaTHBIN Ar0NM, "conc." s koHUeHTpanuw, "sat" wim "saturated st
HacelleHHOCTH, "MW" nns mosexkynspHON Macchl, "mp" 1 TOYKHM IJIaBieHus, "ee" and
SHEHTHOMepHON uucToThl, "MS" unu "Mass Spec" nns macc-cnektpometpun, "ESI" nns macc-
CIEKTPOMETPUM C HOHM3auuen saektpopacnbuieHueM, "HR" nns BeICOKOro pasperueHus,
"HRMS" nns macc-cniekrpomerpun BbIcOKoro paspemenusi, "XX/MC" nns sxuakocTHOH
xpomaro-macc-cnekrpomerpur,  "HPLC"  ana BbICOKOI((EKTHBHOW  KMIKOCTHOM
xpomarorpadun, "RP HPLC" nns obpamenno-¢azosoii BOXX, "TLC" mist TOHKOCTIOHHOM
xpomarorpapuu, "SIMP" nns snepHOM MarHUTHO-pE3OHAHCHOM crekTpockomuu, "'H" njs

NSN " n Nd" 6 "t "..n

IPOTOHA, AN OenbThl, 'S" AJId CHUHIJIETA, ans nyonera, "t" nnsa tpunnera, "q" mos
kBaprera, "'m" ans mynbTuruieta, "br" mist ymmpenHoro, "I'n" ans repu, u "o, "B", "R", "S",
"E", u "Z" npeactaBisitoT cOO0OH CTepeoXuMHUECKue 0003HAYSHHSI, U3BECTHBIE CIIEIHATUCTY B

IAaHHOU 00J1aCcTH.

Me METUJI

Et 5TUI

Pr PO

i-Pr H30MPOITIIT

Bu OyTun

i-Bu 300y THI

-Bu mpem-0yTun

Ph dbeHun

Bn OeH3mn

Boc mpem-0yTUIOKCUKapOOHIIT
AcOH unmu HOAc YKCYCHasl KUCJIOTa
AlCl;3 XJIOPUJL AJTFOMUHUS

AIBN a300MCH300y THPOHUTPUIT



BBr3
BCl;
BEMP

BOP pearent

Pearent byprecca
CBz

CHxCl,

CH;3CN umn ACN
CDCls

CHCIs

mCPBA wiu m-CPBA
Cs2C03
Cu(OAc),
Cy2NMe

DBU

DCE

DCM

DEA
Hecc-Maptun

DIC unu DIPCDI
DIEA, DIPEA unmu
OCHOBaHue XyHHUIra
DMAP

DME

DMF

DMSO

cDNA

Dppp

DuPhos

EDC
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TpuOpomua 6opa

TpuxJjiopua dopa

2-mpem-0y THITUMHUHO-2 - T3 THIIAMHAHO- |, 3-TUMETHIIIEPTUAPO-

1,3,2-nnazadocdopun

6eHzoTpuazon- 1 -mnokcuTpuc(auMeTHIaMIuHO )pochoHMH

rekcadropdochar

1-MeTokcH-N-TpUITHIAMMOHHOCYJIB(OHUI-METAHUMUAAT

KapOOOeH3UIIOKCH

IUXJIOPMETaH

alleTOHUTPHI

IeNTepupoBaHHBIN XJI0pOhOopM

xjopodopm

Mema-xnoprepOeH30iHas KUCIoTa

KapOOHAT 1e3usl

auetat menu (II)

N-nuxnorekcun-N-MeTUILUKIOTeKCaHAMUH

1,8-nuazaburukino[5.4.0lynnex-7-eH

1,2-puxnopatan

IUXJIOPMETaH

OUSTUITAMAH

1,1,1-rpuc(anerunokcu)-1,1-nuruapo-1,2-6eHnu3nonoxkcon-3-
(1H)-on

JOUU30TPONHIKAPOOTUUMU

AUU3ONPONUISITUITIAMUH

4-MUMEeTUTAMUHOTTUPUTUH

1,2-nuMeTOKCHUATaH

auMeTHII(hopMaMuT

TUMETHIICYJTb(HOKCUT

KoMIInMeHTapHas DNA
(R)-(+)-1,2-6uc(nudpenundochuno)nponan
(+)-1,2-6uc((2S,55)-2,5-nusTrndocdonano)oeHzon

N-(3-gumerunaMuHOIPONTIN)-N -3 THIKapOOTUUMUL



EDCI

EDTA

(S,5)-EtDuPhosRh(I)

EtsN wiin TEA
EtOAc

Et,O

EtOH

GMF

I'pa66e (IT)

HCI
HATU

HEPES

Hex

HOBt unu HOBT
H>SO4

K>COs

KOAc

K3POq4

LAH

LG

LiOH

MeOH

MgSO4

MsOH unn MSA
NaCl

NaH

NaHCOs3
Na,COs
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N-(3-gumernnaMuHOIPONIN)-N -3 THIKapOOTUUMUL
TUAPOXIIOPHL

STUJICHANAMUHTETPAYKCYCHAs KHCIIOTa

(+)-1,2-6uc((2S,55)-2,5-mmtundocdonano)denzon(1,5-
nuksiookranauer)poauii(l) Tpudropmerancynsponar

TPUITHIIAMUH

STUJIALIETAT

IUSTUIIOBBIN 3pup

3TaHOI

CTEKJIIHHBI MUKPOBOJIOKOHHBIN QHUIBTP

(1,3-6uc(2,4,6-Tpumernnd exmn)-2-
UMHIA30JIUAMHUIUEH ) IUXJIOP
(penmnmernnen)(rpunukiorekcunpochuH)pyTeHuit

COJIsTHAsI KUCJIOTa

O-(7-a3zabenzorpuazon-1-mn)-N,N,N' N'-reTpaMeTriypoHuii
rekcapropdochar

4-(2-rUIpOKCUI THI)TUIIEPA3HH- | -3 TaHCYIb(POHOBAS KHCIIOTA

reKCaH

1-ruapokcuOeH30TPrUa30Jl MOHOTHAPAT

CepHasi KUCIIOTa

KapOOHAT Kayust

aleTaT Kajaus

docdar kanus

AFOMOTUAPUJT JIUTHUS

3amenraeMas rpyrra

TUAPOKCU JIUTHSI

METaHOJI

cysbhaT MarHus

METHJICYJIb()OHOBAST KUCIIOTA

XJIOPH] HATPHSI

TUAPUI HATPHUS

OukapOoHaT HaTpUs

KapOOHAT HaTpUs
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NaOH TUJIPOKCHUJ HATPUS

NazS0s CyJIb(UT HATPHUS

NazSO04 cysbdaT HaTpus

NBS N-OpoMCyKIMHUMU

NCS N-XJIOpCyKLIMHUMHU

NH; aMMHaK

NH4Cl XJIOpUA aMMOHUS

NH,OH TUJIPOKCUT AMMOHHUSI

OTf Tpudat unu TpudropmMeTaHCyIbPOHAT
Pd»(dba)s Tpuc(aubeH3nInAeHae TOH )aunamtaauii (0)
Pd(OAc) anetat najyutagus (1I)

Pd/C naJyIainii Ha yriie

Pd(dppf)Cl>» [1,1"-6uc(nudenundocduno)-peppoueH |nuxnopnamnaauii (II)
Ph3;PCl, TpupeHnndochuH UXI0pUa

PG 3allUTHAas IpyInmna

POCI; okcuxyopun pocdopa

i-PrOH unu IPA U30IPOIAaHOI

PS MOJIUCTHPOI

SEM-CI 2-(TPUMETHIICHITII )3 TOKCHMETHIT XJIOPH]T
Si02 OKCHJT KPEeMHUS

SnCl, xjopun oyiosa (II)

TBAI TeTpa-1-0yTUJIAMMOHHIA HOIUL

TEA TPUITUIAMUH

TFA TPUPTOPYKCYCHAST KUCIIOTA

THF TeTparuapodypan

TMSCHN; TPUMETHJICUITIIIHA30METaH

T3P aHruApUA MponaHdocHOKUCIOTHI

TRIS TpUC(TUAPOKCUMETHIT) AaMHHOMETAH

CoenuHeHHss TO HACTOALIEMY H300PETEHHI0O MOTYT OBITh TOJYYEHBI C IOMOIIBIO psinia

CHOCO6OB, HU3BCCTHLIX CIICHHUAJINCTaM B obyactu OPraHu4€CKOro CUHTE3a.

IV.  BHUOJIOI'UA

Ananuszer In Vitro
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D¢ (exkTUBHOCTb COENMHEHNH 10 HACTOSIIEMY H300peTeHuIo B KauecTBe nHrnonropos ROCK
MO3KeT OBITh ompenesieHa ¢ moMorbio 30 Mk podsl, comepxkameti 20 MM HEPES, pH 7,5, 20
MM MgCl, 0,015% Brij-35, 4 MM DTT, 5 mxM ATP u 1,5 MM nentugHoro cydcrpara
(FITC-AHA-AKRRRLSSLRA-OH). Coenunenust pactBopsiii B DMSO Takum oOpasom,
yToOBl KOHe4Hast KoHuUeHTpamuss DMSO cocrabmsma <2%, W PeakUi0 WHULUUPOBAJIH
Bapuantamu Rho-kunHasel [locne mHkyOanum peaknuoo ocraHasiusainu nodasienneM EDTA,
u  (QochopunupoBanHsle U HepOCHOPUIHPOBAHHBIE MENTHABI PA3AEIUIH, HCIIONIB3YSI
LABCHIP® 3000 Reader (Caliper Life Sciences). KonTpoapHbIe 00pa3ibl COCTOSIIN U3 MPOO,
KOTOpble HE COAEPKAJIM COENUHEHHE, W ONbITHblE OOpaslbl COCTOSUIM M3 MPOO, KOTOpbIE
conepxkaimn (epmeHT u cybcrpar, HO uMenu B cocrase EDTA ¢ Hadama peakumu ais
MHruOMPOBAaHUS AaKTUBHOCTH KHMHa3bl. CoennHeHus TecTHpoBaiu B (opmare "mo3a-oreer”, H
MHrHOMPOBAaHUE AKTUBHOCTH KHWHA3bl PACCUUTBIBAIM MPU KAXKA0H KOHLEHTPALUU COSIMHEHUS.
JlaHHBIE MHTMOMPOBAHMS BBIYHCISUTH C UCTIOIBb30BAHUEM IPOrPAMMBI TOCTPOSHUS] KPUBBIX IS
omnpenenenusi ICso; T.e. KOHLEHTPALMIO COSTMHEHMsI, HEOOXOMUMYIO 1l HHruouposanus 50%
AKTUBHOCTH KHHA3bI.

Tunuunsie [Tpumepsl OpuH ipoTECTHPOBaHBI ¢ ToMoIbI0 anaan3a ROCK, onucaHHOro BbhILIeE,
u Obutn obOHapyxenbl obnmamaroumie ROCK wunrubutopHoit aktuBHOCTHIO. Habmromancs
nuana3oH uHruOuropHoi aktuBHocTH ROCK (3Hawenus ICso) < 50 mxm (50000 M). B
Tabmune A Hike npuBenensl 3HadeHus: ICso ROCK, nsamepeHHbIe 1J1s1 CIEAYIOMUX TPUMEPOB.
Huamnasonsl ICso B 3aBucumMoctu ot ROCK npezncrasiensl cieayromum oopazom: +++=0.1 -

100 1M, ++ =101 - 1000 uM; += 1001 - 50000 M.

Tabnuma A
Hpumep No. | ROCK1 ICso (sM) | ROCK2 ICso (M)

1 - +++
2 ++ +++
3 44 -+
4 - ++
5 - ++
6 - ++
7 - -+
8 - +
9 + ot
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Hpumep No. | ROCK1 ICso (sM) | ROCK2 ICso (M)
10 ++ +++
11 + ++
12 + +
13 + +
14 + +
15 + +
16 + +
17 + +++
18 + +
19 + +
20 + ++
21 ++ +++
22 + +
23 ++ +++
24 ++ +++
25 ++ +++
26 + -+
27 + o+
28 + ++
29 + 4+
30 - -
31 + 4+
32 - -
33 . 4+
34 + ++
35 44 -+
36 + -+
37 ++ -+
38 44 -+
39 ++ -+
40 ++ -+
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Hpumep No. | ROCK1 ICso (sM) | ROCK2 ICso (M)
41 +++ +++
42 + +++
43 + ++
44 + +++
45 - +++
46 + +++
47 ++ +++
48 ++ +++
49 - +++
50 +++ +++
51 + +++
52 ++ ++
53 +++ +++
54 ++ +++
55 + +
56 + +
57 + +
58 +++ +++
59 + +
60 +++ +++
61 +++ +++
62 +++ +++
63 ++ +++
64 ++ +++
65 +H+ +++
66 +H+ -
67 ++ +++
68 - +++
69 + ++
70 + +++
71 + +++
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Hpumep No. | ROCK1 ICso (sM) | ROCK2 ICso (M)
72 ++ +++
73 ++ +++
73 - -
74 + +++
75 ++ +++
76 ++ +++
77 +++ +++
78 ++ +++
79 +++ +++
80 +++ +++
81 + -
82 + ++
83 +++ +++
84 ++ +++
85 +++ +++
86 ++ +++
87 ++ +++
88 + -+
89 ++ -+
90 ++ +++
91 + -+
92 ++ +++
93 +++ ++
94 +++ ++
95 +++ +++
96 ++ ++
97 ++ ++
98 +++ ++
99 +++ ++
100 +++ +++
101 +++ +++
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Hpumep No. | ROCK1 ICso (sM) | ROCK2 ICso (M)
102 +++ +++
103 +++ +++
104 +++ +++
105 ++ +++
106 + +++
107 ++ +++
108 ++ +++
109 +++ +++
110 +++ +++
111 ++ ++
112 + ++
113 ++ ++
114 ++ +++
115 +++ +++
116 +++ +++
117 +++ +++
118 ++ +++
119 ++ -+
120 +++ -+
121 ++ +++
122 +++ -+
123 ++ +++
124 ++ ++
125 +++ ++
126 ++ +++
127 +++ ++
128 +++ ++
129 +++ ++
130 +++ ++
131 +++ +++
132 +++ +++
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Hpumep No. | ROCK1 ICso (sM) | ROCK2 ICso (M)
133 ++ +++
134 ++ +++
135 ++ +++
136 + +++
137 ++ +++
138 ++ +++
139 +++ +++
140 +++ +++
141 +++ +++
142 +++ +++
143 + +
144 +++ +++
145 +++ +++
146 +++ +++
147 +++ +++
148 +++ +++
149 +++ +++
150 +++ -+
151 +++ -+
152 +++ +++
153 +++ -+
154 +++ +++
155 +++ ++
156 +++ ++
157 +++ +++
158 +++ ++
159 +++ ++
160 +++ ++
161 +++ ++
162 +++ +++
163 +++ +++
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Hpumep No. | ROCK1 ICso (sM) | ROCK2 ICso (M)
164 +++ +++
165 +++ +++
166 ++ +++
167 +++ +++
168 ++ +++
169 ++ +++
170 +++ +++
171 +++ +++
172 +++ +++
173 +++ +++
174 et I
175 +++ +++
176 +++ +++
177 +++ +++
178 ++ +++
179 +++ +++
180 +++ +++
181 ++ -+
182 +++ -+
183 +++ +++
184 +++ -+
185 +++ +++
186 ++ ++
187 +++ ++
188 +++ +++
189 +++ ++
190 +++ ++
191 +++ ++
192 ++ ++
193 + ++
194 ++ +++
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Hpumep No. | ROCK1 ICso (sM) | ROCK2 ICso (M)
195 +++ +++
196 + ++
197 +++ +++
198 +++ +++
199 ++ +++
200 ++ +++
201 +++ +++
202 +++ +++
203 ++ +++
204 ++ +++
205 ++ -+
206 +++ +++
207 +++ +++
208 +++ +++
209 ++ ++
210 ++ ++
211 + ++
212 ++ -+
213 +++ -+
214 +++ +++
215 ++ ++
216 + ++
217 + ++
218 + ++
219 +++ +++
220 +++ ++
221 ++ ++
222 +++ ++
223 +++ ++
224 +++ +++
225 +++ +++
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Hpumep No. | ROCK1 ICso (sM) | ROCK2 ICso (M)
226 +++ +++
227 ++ +++
228 +++ +++
229 +++ +++
230 ++ +++
231 ++ +++
232 ++ +++
233 ++ ++
234 ++ +++
235 +++ +++
236 ++ +++
237 ++ +++
238 ++ +++
239 ++ +++
240 ++ +++
241 +++ +++
242 ++ +++
243 - -
244 +++ -+
245 +++ +++
246 +++ -+
247 +++ +++
248 ++ ++
249 +++ ++
250 ++ +++
251 ++ ++
252 + ++
253 + ++
254 ++ ++
255 + ++
256 ++ +++
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Hpumep No. | ROCK1 ICso (sM) | ROCK2 ICso (M)
257 + +++
258 +++ +++
259 ++ +++
260 ++ +++
261 ++ +++
262 ++ +++
263 ++ +++
264 +++ +++
265 +++ +++
266 +++ +++
267 ++ +++
268 +++ +++
269 + +++
270 +++ +++
271 +++ +++
272 +++ +++
273 ++ +++
274 +++ -+
275 +++ -+
276 + +++
277 ++ -+
278 ++ +++
279 ++ ++
280 ++ ++
281 ++ +++
282 ++ ++
283 +++ ++
284 +++ ++
285 +++ ++
286 ++ +++
287 +++ +++
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Hpumep No. | ROCK1 ICso (sM) | ROCK2 ICso (M)
288 +++ +++
289 +++ +++
290 +++ +++
201 ++ +++
292 ++ +++
293 ++ +++
294 ++ +++
295 ++ +++
296 ++ +++
297 +++ +++
298 et I
299 ++ +++
300 +++ +++
301 +++ +++
302 +++ +++
303 —+ -+
304 ++ +++
305 + +
306 ++ -+
307 ++ +++
308 +++ -+
309 +++ +++
310 ++ ++
311 +++ ++
312 ++ +++
313 +++ ++
314 +++ ++
315 +++ ++
316 ++ ++
317 +++ +++
318 +++ +++
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Hpumep No. | ROCK1 ICso (sM) | ROCK2 ICso (M)
319 +++ +++
320 +++ +++
321 +++ ++
322 +++ ++
323 +++ +++
324 +++ +++
325 ++ +++
326 +++ ++
327 +++ +++
328 ++ +++
329 et I
330 +++ ++
331 ++ +++
332 +++ +++
333 +++ +++
334 et e
335 +++ +++
336 +++ +++
337 ++ +++
338 +++ ++
339 +++ +++
340 +++ +++
341 +++ +++
342 ++ +++
343 +H+ +++
344 +++ -+
345 ++ +++
346 + ++
347 + ++
348 ++ +++
349 +++ +++
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Hpumep No. | ROCK1 ICso (sM) | ROCK2 ICso (M)
350 +++ +++
351 +++ +++
352 + ++
353 ++ +++
354 ++ +++
355 + +++
356 +++ ++
357 + ++
358 ++ +++
359 + +++
360 + +++
361 ++ +++
362 + +++
363 + +++
364 ++ +++
365 + 221.80
366 ++ +++
367 + -+
368 + -+
369 ++ +++
370 + -+
371 ++ ++
372 ++ ++
373 +++ ++
374 +++ +++
375 +++ ++
376 ++ ++
377 + ++
378 +++ ++
379 ++ +++
380 ++ +++
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Hpumep No. | ROCK1 ICso (sM) | ROCK2 ICso (M)
381 +++ +++
382 +++ +++
383 ++ +++
384 ++ +++
385 +++ +++
386 ++ +++
387 + +++
388 ++ +++
389 ++ +++
390 ++ +++
391 ++ -+
392 +++ +++
393 +++ +++
394 ++ +++
395 +++ +++
396 —+ -+
397 + ++
398 ++ +++
399 ++ ++
400 +++ +++
401 +++ +++
402 ++ +++
403 +++ +++
404 +++ +++
405 +H+ +++
406 +H+ -
407 +++ +++
408 ++ +++
409 - -

410

411
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Ipumep No. | ROCK1 ICso (BM) | ROCK2 ICso (HM)
412 - -

V. OAPMALIEBTUYECKHE KOMITIO3ULIMH, PELIEITITYPbBI U KOMBUHAILIMN
CoenuHeHHsT 1O HACTOSINEMY H300pPETEHHIO MOTYT OBITh BBENEHBI B BHIE TaKUX
JIEKapCTBEHHBIX (POPM A MEPOPATBHOrO MPUMEHEHHs, KaK TaONeTKH, Karcyibl (Kaxnas H3
KOTOPBIX BKJIFOYAeT JIEKAPCTBEHHYIO (OpPMYy C 3aMEIUIEHHbIM BBICBOOOXKIEHUEM HIIH
OTpENeNIEHHbIM IO BPEMEHH BBICBOOOXKACHHMEM), IMUJIIOJH, MOPOIIKU, TPAHYJbI, 3JIUKCHUPBI,
HACTOWMKH, CYCIIEH3UHU, CHPOIbI U 5MyJbCHH. OHU TaKke MOTYT OBITh BBEJEHBI BHYTPUBEHHO
(OomtocHOe BBeneHMe WM MH(Y3US), BHYTPUOPIOLIMHHO, MOAKOXXHO WJIM BHYTPHMBIIIEYHO,
BCE C MCIIOJIb30BAHMEM JIEKAPCTBEHHBIX (POPM, XOPOIIO MU3BECTHBIX CIEIMAIHNCTaM B O0JACTH
¢dapmanmu. OHum MoryT ObITh BBEAEHBI B YHCTOM BHIE, HO OOBIMHO BBOASATCS C
(papMaLeBTHYECKMM HOCUTEJNIEM, BBIOPAHHBIM Ha OCHOBE M30paHHOro crnocoda BBEACHUS U
CTaHAAapPTHOM (papMalieBTUYECKON MPAKTHKH.

Tepmun "dapmaneBTryeckas KOMIO3HLUS"' O3HAYAET KOMITO3ULIMIO, COAEPIKAIIYIO COSAMHEHHE
N0 M300peTeHN0 B KOMOMHALMKM, N0 MEHbIIEH Mepe, C OIHUM JAONOJHUTEIbHBIM
(dapmanieBTHYECKH TNpUEeMJIEMbIM HocuTeneM. "dapMaleBTHYeCKH NpUeMJIEeMbli HOCUTENb"
OTHOCHUTCSI K CpefaM, OOBIMHO NMPHHATBIM B JAaHHOH 00JacTé Al TOCTaBKH OMOJIOTMYECKH
AKTUBHBIX BELIECTB JKUBOTHBIM, B YaCTHOCTH, MJICKOIUTAIOIIUM, BKJIIOYAIOIINM, HANpUMep,
aIbIOBAHT, BCIIOMOTATEJNIbHOE BELIECTBO MJIM HOCUTENIb, TaKHUM KakK pa30OaBUTENH,
KOHCEPBAHTBI, HAMOJIHUTENH, areHThl, PEryJIHPYIOLUIHe TeKY4eCTh, BEIIECTBA ISl YJIyYIIEHHSI
pacmanaemoctd  TabJETOK,  CMA4YMBAIOIIHWE  Are€HThl,  SMYJbTCHPYIOIIHE  areHThI,
CYCHEHIUPYIOIHE AreHThI, MOJACIACTUTENH, BKYCOBbIE areHThl, apOMATU3HUPYIOIIHE AreHTBHI,
AHTUOAKTEPUANIbHBIC AreHThI, MPOTHBOIPUOKOBBIE AareHThl, CMAa3bIBAIOLINE AareHThl |
OVCTIEPTUPYIOIUE AareHTbl, B 3aBUCHMOCTH OT OCOOEHHOCTH Ccrmocoba BBENEHUS W
JEeKapcTBeHHbIX (opM. DapMaleBTUYECKH MPHEMJIEMble HOCHUTENH HUMEKT COCTaB B
COOTBETCTBHH C PAAOM (PaKTOPOB B MpeAesiax KOMIIETSHIIUH CIENHAINCTOB B JAHHOH 00IacTH
TexHUKU. OHU BKITFOYAOT, 0€3 OrpaHMYEHHS: TUI U IPUPOAY AKTHBHOTO BEIECTBA, BXOSIIErO
B COCTaB PELENTYPhI;, CyOBEKTa, KOTOPOMY KOMITO3HILIHS, COEPIKAINasi 3TO BEIIECTBO, TOJIKHA
OBITH BBENEHA, MPEAIoJaraeMblii Cnoco0 BBENEHHs] KOMIIO3MLMM U IIeJIEBOE IOKa3aHHE K
npuMeHeHnro. PapMaleBTHUECKH MPHEMJIEMble HOCHUTENN BKJIIOYAIOT KaK BOIHBIC, TaK H
HEBOIHBIE JKUJIKHE CPEIbl, a TAKXKE Pa3HOOOpa3HbIE TBEPIbIC U MOJIYTBEPAbIE JEKAPCTBEHHBIE

(I)OprI. Takne HOCHTEIHN MOT'YT BKJIFOYAThb HECKOJIBKO PAa3JIMYHbIX UHIPCAUCHTOB U I[O6aBOK B
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NOTOJTHEHNE K AaKTHMBHOMY AareHTy, MpH4YeM TaKHe [OMOJIHUTENIbHbIE WHIPEIUEHTHI
BKJIFOYAIOTCS. B KOMIIO3ULMIO TI0 MHOXECTBY MPHYWH, HANPUMeEpP, M CTa0WIN3aLUH
AKTHUBHOTO AareHTa, CBS3YIOIMUX M JAPYTHX AareHTOB, XOPOIIO H3BECTHBIX CIICLUAIUCTaM B
naHHOM obmactu. OmnucaHus NOAXOAAIMX (apMalEeBTHYECKH TNPUEMIIEMBbIX HOCHTENEH |
(axTOpOB, Y4ACTBYIOIUX B UX BBIOOPE, MOJKHO HANTH B PA3IMYHBIX AOCTYIHBIX UCTOYHUKAX,
TaKUX Kak, Hanpumep, Remington's Pharmaceutical Sciences, 18th Edition (1990).

PexxuM no3upoBaHus UIsI COCOUHEHHH IO HACTOSIIEMY H300peTeHuto, OyneTr, KOHEYHO,
BapbUPOBAThCS B 3aBUCHMOCTH OT M3BECTHBIX (DAKTOPOB, TaKuMX Kak (papMakOIWHAMHUYECKHUE
XapaKTEepPUCTHKN KOHKPETHOTO areHTa U €ro BHUAa U crocoda BBEAEHMS, OT BHA, BO3pAcCTa,
10J1a, COCTOSIHUS 3[JOPOBbs, XapakTepa 3a00JIeBaHus U MACChl TeJIa PELIUITUEHTA, OT MPUPOABI U
CTENeH! CHMIITOMOB, OT BMJa COIYTCTBYIOLIETO JIEYEHUS, YaCTOTHI JIEYEOHBIX MPOLEAYD;
crioco0a BBENEHUs JIEKAPCTBEHHOI'O CPEACTBA, (YHKLMU MMOYEK M IE€YeHH NalMeHTa U OT
xenaemoro s¢pdexra. Bpau niam BerepuHap MOXKET ONpeNeuTb U Hpomucath 3(GQPEeKTHBHOE
KOJIMYECTBO  JIEKAPCTBEHHOTO  CPEACTBA,  HEOOXOOMMOro  JUii  NPEdOTBpPAILEHHS,
NPOTUBOAENHCTBUS UM OCTAHOBKH NPOIPECCUPOBAHUS OCIOXKHEHHUS.

B kauectBe oOImero pykoOBOACTBA, CyTOUHAs IepoOpalibHas A03a KaKAOr0 AaKTUBHOIO
MHIPEINEeHTA, NCTIONb3yEeMOT0 IJIsl TOCTYDKEHHs YKa3aHHbIX (P QekToB, OyeT BappupOBaThCs B
auanaszoHe ot okoso 0.001 mo okono 1000 Mr/kr Macchl Tena, MPEearnOYTHTENBHO, OT OKOJIO
0.01 mo okosio 100 MI/KT Macchl Tella B CYyTKU U, HauboJjiee MpeArnoYTHTeNbHO, OT 0kojio 0.1 1o
okoji0 20 wmr/kr/cytku. IIpy BHYTPUBEHHOM BBEACHHWU HaubOoOJiee MPEANOYTHTEIBHbIE JO3bI
OynyTt Haxomutbcst B nauamna3oHe ot okoyso 0.001 no okono 10 MI/KI/MHHYTY B TeueHHE
uH(Y3UN C MOCTOSIHHOM CKOpOCThi0. COeMUHEHUS TI0 HACTOSIIEMY H300PETEHHIO MOTYT OBITh
BBE/ICHbI B BHJE OJHOPA30BOH CYTOYHOH AO3bI, WM OOINasi CyTOYHAs 1032 MOXKET OBbITh
BBEJICHA B BHJIE PA3/IeJIEHHBIX 103 1B, TPH WJIM YETHIPE pa3a B CYTKH.

CoenuHeHHs MO HACTOSIIEMY HM300PETEHHIO TaK)K€ MOTYT OBITh BBEIEHBI MapEHTEPAIbHO
(HampuMep, BHYTPHBEHHO, BHYTPHAPTEPHAIBHO, BHYTPUMBILIEUHO WJIH MOAKOXHO). [lpu
BHYTPUBEHHOM WJIM BHYTPUAPTEPHATIHHOM BBEICHHH JO3UPOBAHHE MOXET OCYIIECTBISTHCS
HEMpepbIBHO MM C mepepeiBaMu. Kpome ToOro, nekapcTBeHHass ¢opma MOXKeT ObITh
paspaboTaHa Al BHYTPUMBILIEYHOTO M IOAKOXHOTO BBENEHHs, KOTOpoe oOecrednBaeT
MOCTETIEHHOE BBICBOOOXKIEHHE AaKTUBHOTO (hapMaLleBTHYECKOT'O HHIPEIUECHTA.

CoenuHeHHs1 MO HACTOSIIEMY H300PETEHUI0 MOTYT BBOIOUTBCS B HMHTPAHA3aIbHON (opme
NOCPECTBOM MECTHOTO TPHUMEHEHHs] TMOOXOMSALINX WHTPAHA3aJIbHBIX HOCHTEJEH WIH
TPaHCAEPMAJIBHO C HUCTOJIb30BAHUEM TPAHCAEPMAJbHBIX IUIacThIpel. Ilpu BBenenuu B opme

T'paHCI[epMaHbHOfI CHUCTEMBbI JOCTaBKH, BBCIACHHC HO3bI, KOHCYHO, 6YI[6T MPOUCXOOUTDH
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HEMPEPbIBHO B TEYEHHE BCEr0 BPEMEHH IpHeMa B OTJIMYHME OT INPEPHIBHCTOrO MpHEMa
JIEKapCTBEHHOT'O CPEACTBA.

CoenuHenuss OOBIMHO BBOIATCSI B CMECH C MOAXOMAIIMMH  (papMaLeBTHUYECKUMHU
pa3OaBUTENSAMH, BCIIOMOTATENbHBIMU  BEINECTBAMH WM HOCHTEISIMH  (COOMpATENbHO
YIIOMHHAIOTCS 371€Ch Kak (papMaleBTHUECKHE HOCUTENH), BbIOPAHHBIMH B COOTBETCTBUH C
npearnonaraeMoi GopMol BBEIEHUs], HAIIPUMEP, IePOpasbHbIe TaOJNETKH, KaTCYJIbl, JIUKCHPHI
U CUPOIIBL, M B COOTBETCTBUH C OOBIMHON (hapMarieBTUIECKON MPAKTHKOMN.

Hanpumep, nnsi nepopaibHOrO BBEIEHUS B BHAE TaONETKH WM KarCyJibl AKTHUBHBIN
JIEKapCTBEHHbIH KOMIIOHEHT MOXeT ObITh OOBENUHEH C MepPOPAIbHBIM HETOKCHYHBIM
(dapMarieBTUYECKH TPUEMJIEMBbIM HHEPTHBIM HOCUTENIEM, TaKMM KakK JIaKT03a, Kpaxmal,
caxaposa, TJII0K03a, METHIILIEIUIF0JI03a, CTeapaT Maruus, Aukanbimidocdar, cyapdar kampius,
MaHHUT, COPOMT M TOMY TNOAOOHOE, Ui IEpPOPaJbHOrO BBEAEHUS B KUIAKOH Qopme
nepopajIbHbIC JEKAPCTBEHHbIE KOMIIOHEHTBI MOTYT OBITh OOBEIUHEHBI C JIFOOBIM MePOPaTbHBIM
HETOKCUYHBIM (hapMalleBTUYECKHU NPHEMJIEMBIM HHEPTHBIM HOCHUTENIEM, TaKMM KaK 3TaHOJ,
IJIMLEepPUH, Boga M TOMy monoOHoe. bonee Toro, xorma >kenaTenbHO WM HEOOXOAMMO,
NOAXOJALINE CBA3YIOLINE BELIECTBA, CMAa3bIBAIOINME BEINECTBA, PA3PBIXJAIOIINE CPEACTBA U
OKpAaLINBAIOILINE BELIECTBA TAK)XKE€ MOTYT OBbITh BKJIIOYEHBI B CMeCh. [loaxoasimue CBs3yoImue
BEIECTBA BKJIIOYAIOT KpaxMall, SKeJaTHH, MPUPOJHBIE caXxapa, Takhe Kak IIII0Ko3a min Oera-
JIAKTO3a, KYKypy3HbIE TOACIACTUTENIM, HATYpaJbHbIE M CHHTETHYECKHE KaMeIu, TaKhue Kak
apaBUIiCKasl KaMeIb, TpAarakaHT WM aJbI'MHAT HATPUs, KapOOKCHMETHIILEIIIN03a,
TIOJTMA THJIEHTJIMKOJb, BOCKH M TOMYy moaoOHoe. CMa3bIBarOIIMe BEINECTBA, UCIOJIb3yeMbIe B
STHX JIGKAPCTBEHHBIX (OpMax, BKIIOUAIOT OJieaT HATPUs, CTeapaT HATPHs, CTeapaT MarHws,
OeH30aT HaTpUs, aLeTaT HATPUs, XJIOPHUI HATPHUS U TOMY NMOIOOHOE. Pa3pbIXIIUTENH BKIIIOYAIOT,
0e3 orpaHUYEHUs], KpaxMaj, METHILEJUTIOJIO3Y, arap, OEHTOHUT, KCAHTAHOBYIO KaMeIb H TOMY
nopoOHoe.

CoenuHeHust 1O HACTOAIIEMY H300PETEHHIO TaK)K€ MOJKHO BBOAHTH B (POpME JIMITOCOMHBIX
CHCTEM JOCTaBKH, TAaKUX Kak MaJleHbKHE MOHOJIAMEJUIAPHBIE BE3WKYJbI, OONbIINe
MOHOJIAMEJUIIPHBIE BE3UKYJIBl U MYJIbTHIIAMEIUISIPHBIE BE3UKYJbL. JIMIIOCOMBI MOTYT OBITH
copmMupoBaHbl U3 pa3aHYHBIX (POCHONUMUAOB, TAKUX KAK XOJIECTEPUH, CTEAPUIIAMUH HIIH
dbocharuaUIXONHHBL.

CoenuHeHUs1 O HACTOAIIEMY H300PETEHHIO TAKXKe MOTYT ObITh OOBEIMHEHBI C PACTBOPHUMBIMH
NOJMMEPaMH, TaKUMH KaK HOCHTENIH JIEKAPCTBEHHBIX CPEACTB HANPABJICHHOTO ACWCTBUS.
Takue momuMeppl MOTYT BKJIKOYaTh  IOJIMBUHWINMPPOJHIOH, COIMOJUMEpP IHpaHa,

NOJIMTUIPOKCUTIPONIIIIMETAKPHUIIAMUAA]DEHON,  MOJUTHAPOKCHAITHIIACTIAPTAMUA(DEHONT WM
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NOJMATHIIEHOKCU-TIONIWJIM3HH, 3aMeIeHHbIl OocTaTkamMu nanpMuTonia. Kpome Toro,
COSMHEHHs] TIO HACTOSIIEMY HW300PETEeHHI0 MOTYT ObITh OOBENMHEHBI C COSHUHEHHSIMH,
OTHOCSAIIMMHUCS K KJacCy OHOpas3iaraeMbIXx MOJHUMEPOB, HCIOJNb3YEMbBIX [UI JOCTHKEHUS
KOHTPOJIMPYEMOTO BBICBOOOXKIEHHS JIEKAPCTBEHHOTO CPEACTBA, HAMPUMED, C MOJUMOJIOYHOM
KHUCJIOTOW, MOJUIVIMKOJEBON KHUCJIOTOM, COMOJMMEpPaMH IMOJIMMOJIOYHOW M MOJIMTJIMKOJIEBOU
KUCJIOT, TIOJMATICHJIOHKAIIPOJIAKTOHOM, —TOJIUTUAPOKCUMACISIHON — KHCJIOTOH,  CIIOXKHBIMH
noJauopTodupaMy, NOJMHALETANSAMY, TOJIUAMTHIPOIUPAHAMHE, IOJUIHAHOALWIATAMU |
CIIUTBIMH WU aMpUIaTHIeCKUMU OJIOK-COTIOTMMEPaMH THAPOTEIICH.

JlexapcTBennblie (hopmbl ((hapMaLieBTUUECKUE KOMIIO3HIIMH), PUTOIHbIE IS BBEICHHS, MOTYT
comepxkaTtb OT 0K0jaO0 1 mr no okono 1000 Mr akTUBHOrO MHIPEAMEHTA Ha JO3UPOBAHHYIO
enuHuy. B 3THX (apmaneBTHUYeCKMX KOMIIO3MLMSAX AKTUBHBIH HMHIPEAHEHT OOBIYHO
NpUCYTCTBYeT B KosmmdecTBe okono 0.1-95% mno macce u3 pacdera Ha OOIIyI0 Maccy
KOMITO3ULIH.

JXenaTnHOBbIE KaICyJbl MOTYT COJAEP)KaTh AKTUBHBI HMHIPEIUEHT U MOPOIIKOOOpa3HbIE
HOCUTENM, TaKue KakK JIaKT03a, KpaxmaJ, IPOU3BOJAHbIE LEJUTIOJIO3bl, CTeapaT MarHus,
CTeapuHOBasi KUCJIOTa U ToMy nonodOHoe. ITogoOHble pa3daBuTe M MOTYT OBITH UCIIOJIB30BAHBI
NPy TOJNYYEHUU TpeccoBaHHbIX Tabierok. Kak TabneTku, Tak M Kamcysibl MOTYT OBITh
U3TOTOBJICHBl KaK TMPOAYKTbI C 3aMEIJICHHBIM BBICBOOOXIEHUEM, 4YTOObI 00ecreunTh
HEMpepbIBHOE BBICBOOOKIEHUE JIEKAPCTBEHHOTO CPEACTBA B TEYCHUE MEPHONA 10 HECKOJIBKUX
yacoB. lIpeccoBaHHble TaOJETKH MOTYT OBITH TMOKPBITHI CaXapoM WM TUICHKOW, YTOOBI
3aMaCKMPOBaTh HETPHUSITHBIA BKYC W 3alIUTUTh TaOJETKy OT BIUSHHUA arMochepsl, WU
SHTEPOCONIIOOMIBHBIM TTOKPBITHEM ISl U30UPATENIbHOTO Pa3pyLICHUsT TaOJIETKH B JKEJIyJOUHO-
KUIIEYHOM TPaKTe.

Kunkue nexkapcTBeHHbIe (POPMBI Uil TIEPOPATILHOTO BBEIEHUSI MOTYT COAEPIKATh KPACUTENb U
BKYCOBOMW areHT JIJIsl CO3/1aHUSI TIOJIOKHUTEIBHOTO OTHOIIEHUS] K HUM MAllHEHTOB.

B o0mem, Boma, monmxojsiiee Maclio, COJEBOW pacTBOpP, BOAHBIA PAcTBOP AEKCTPO3bI
(TITFOKO3BI) M COOTBETCTBYIOLIHE PACTBOPHI CaXapOB M TNIMKOJM, TAKHE KaK MPOMUICHTJIHKOIIb
WIN TOJUATHJISHIJIMKONH, SIBJIIOTCS TOAXONIIIMMU HOCUTENSIMH Uil TIAPEHTEPATbHBIX
pacTBOpOB. PacTBOpBI Ui TMApEHTEPAJbHOTO BBENEHUS, MPENNOYTHTEIBHO, COAEpKaT
BOJIOPACTBOPHUMYIO COJIb AKTUBHOTO MHTPEIUEHTA, MOAXOASIINE CTA0MIN3UPYIOIINE BEIECTBA
u, ecnu Heobxomumo, OydepHbie BelnecTBa. [IPOTUBOOKHUCITUTENbHBIE BEIIECTBA, TAKHE Kak
OucynbpuT HaTpUs, CYIbOUT HATPHUS I ACKOPOMHOBAsS KUCJIOTA, JTUOO MO OTAENBHOCTH, JTHOO
B COUYETAHMH, SIBJISTFOTCS MOAXOISAIINMHI CTAOMIM3UPYIOLUMH areHTamMu. VICroNmb3yroT Takxke

JVMOHHYIO KHCIIOTY M €€ conu U HarpueByio coinb EDTA (3TuieHauaMuHTETpayKCyCHOM
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KucinoTel). Kpome TOro, mapeHTepajbHbIE PACTBOPBI MOTYT COZIEP’KAaTh KOHCEPBAHTHI, TaKUE
Kak OCH3AJIKOHMSI XJIOPH]I, METHJI- HUIH TIPOMTIIIApadeH U XJIOpOyTaHOII.

CoenuHeHHs1 1O HACTOSIIIEMY M300PETEHHI0O MOKHO BBOIHUTH OTIENBHO MM B KOMOMHALIUU C
OJJHUM WJIM HECKOJIbKUMHU JIOTIOJTHUTENIbHBIMH TE€PANEeBTHYECKUMU cpeacTBaMu. [loa "BBOAMTH
B KoMOMHanmu" Wik "KOMOWHHUPOBAaHHOE JieueHHe" MONpa3yMeBaeTcs, YTO COSAMHEHHE IO
HACTOSIIEMY H300PETEHHIO M OIHO WM HECKOJBKO JOIOJHHUTENIBHBIX TEPaIeBTUYECKUX
CPEACTB BBOAATCS COBMECTHO MIIEKONHUTAOLIEMY, KOTOpPOE IojaBepraercs JjedeHuro. Ilpu
BBEICHHU B KOMOMHAIIMU KAXKIbIi KOMIIOHEHT MOXET ObITh BBEEH B TO JK€ CAMOE BpeMsl WJIN
NOCJIEZIOBATENIbHO B JIIOOOM MOpsiAKE B pas3MYHbIE MOMEHTHI BpeMeHH. Takum obpasom,
Kbl KOMIIOHEHT MOXET ObITh BBEAEH OTAENbHO, HO JOCTATOYHO OJIM3KO MO BPEMEHH, C
TeM, 4TOOBI 00ECTIEUUTD JKeJIaeMbll TepaneBTuIecKuii 3pQexT.

CoenuHeHus: IO HACTOSILIEMY H300PETEHMIO TaKXKe HCIONb3YIOTCS B KaueCTBE CTaHIAPTHBIX
wn peepeHCHbIX COEIMHEHUN, HallpuMep, KaK CTaHAApPT KadyecTBa WM KOHTPOJIS, B TECTax
Wi aHainmzax, BKmovaroux uHrubupoBanne ROCK. Takue coenuHeHHst MOryT ObITh
NpEeNCTaBleHbl B KOMMepueckoM  Habope, Hampumep, i  HUCIOJNB30BAHUS B
dapmanesTryeckux u3bickaHuAxX, BKmoyaromux ROCK. Hampumep, coenusHeHus 10
HACTOSIIIEMY H300pETEeHHI0 MOTYT OBbITh HCIOJNB30BaHBI B KauecTBe pe(pEepeHCHBIX B
CPaBHUTEIIPHOM AaHAaJM3€, 4TOOBI CPAaBHUTh HMX H3BECTHYK) AKTUBHOCTb C COCIMHEHHEM C
HEM3BECTHOM AaKTHBHOCTBIO. OJTO TMO3BOJHUT SKCIEPUMEHTATOPy YOEIMTBhCS, YTO aHAJH3
BBIMIOJIHEH JOJUKHBIM 00pa3oM H O0ECreYuT OCHOBY JJIsi CPaBHEHHUS, OCOOEHHO eCiH
UCTIBITYEMOE COCAMHEHUE MPEACTABIUIO COOOH MPOU3BOIHOE OT pedepeHCHOrO COCTUHEHHUS.
IIpu pa3paboTke HOBBIX AHAJIM30B MM NPOTOKOJIOB, COEIMHEHHsS TI0 HACTOALIEMY
M300PETEHHIO MOTYT OBITh HCIIOJIb30BaHbI ISl MPOBEPKH HX 3(H(HEKTUBHOCTH.

HacTtosiinee m3o0peTeHne Takyke OXBaThIBAET IOTOBOE u3aenue. TepMHuH “rotoBoe m3penue”,
UCTIONIb3YEMBbIH 3/1€Ch, TIPEAHA3HAYEH I BKIFOUEHHSI, HO HE OTPAaHUYHMBAETCS 5TUM, HAOOPOB U
ymakoBoK. ['0TOBOE M3aeue Mo HaCTOSALIEMY H300PETEHUIO COAEPIKUT: (@) epPBbIl KOHTEHHED,
(b) dapmarneBTUYECKYIO KOMIIO3UIIHIO, PACIOJOKEHHYIO BHYTPH MEPBOTO KOHTEWHEpa, IIe
KOMITO3ULIMSI CONEPKUT. TMEPBOE TEPANEBTHUYECKOE CPEACTBO, COAEpIKaIlee: COSAMHEHHUE 10
HACTOSIIEMY H300pETEHHIO MJIM ero (apMaleBTHYECKH MPHEMJIEMYIO COJIb; U (C) JIMCTOK-
BKJIQABII B YMAKOBKE, YKa3bIBAIOIIUI, 4TO (papMmaLeBTHYECKash KOMITO3HMLHUS MOXKET ObITh
UCIIONIb30BaHA ISl JICUEHHs] CepAEYHO-COCYAMCTOrO W/WIIM BOCHAIUTENBHOrO 3a00JIeBaHMUS
(kak ompenesneHo paHee). B npyrom BapmaHTe OCyILIECTBICHUS U300PETEHUS JTUCTOK-BKJIIA IbILI
B YIIAKOBKE YKa3bIBAET, UTO (hapMaleBTUUECKAs KOMIIO3HMLIUS MOXET OBITh HCIIOJNIb30BaHA B

KOMOMHAIMY (KaK OMpPEIENIEHO BBILIE) CO BTOPBIM TEPANEBTUYECKUM CPEICTBOM ISl JIEUEHUsI
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CepACYHO-COCYAUCTOTO H/MIIM BOCTIAIIMTENIBHOTO 3a00NieBaHUsA. | OTOBOE H3IENHe MOXKET
JOTOJTHATENBHO conepskarh: (d) Bropoii KoHTeHHep, rie KOMIOHEHTH! (2) U (b) pacmonoKeHbI
BO BTOPOM KOHTEHHepe, U KOMIIOHEHT (C) HaXOOUTCS BHYTPH WJIM BHE BTOPOTO KOHTEHHepa.
BolpaskeHue “pacnoyioK€HHBbI B IMEPBOM U BO BTOPOM KOHTeliHepax~  O3HA4aeT, 4YTO
COOTBETCTBYIOLIMN KOHTEHHEP COAEPKUT NPEAMET B MPEeiax €ro rpaHuLL.

IlepBblii KOHTEWHEp MpencTaBisieT COOOH €MKOCTb, HCIONB3YEMYI Ul  XPaHEHUS
dapmManeBTHUECKOW KOMIIO3ULMH. JTOT KOHTEWHEp MOXeT OBITh HCIONBb30BAH UL
U3TOTOBJICHUS, XPAHEHMs, MEPEBO3KU W/WUIM MHAUBUAYaJIbHONH/MaccoBO mponaxu. Ilepsbrit
KOHTEHHep NpeaHa3HauYeH aJisi ConeprkaHusi OyThbUIKH, OaHKH, (JIakOHA, KOJOBI, IIMPHUIIA,
npobupku (Hampumep, JUIsl TPUTOTOBJICHHUS KpeMa) WM JEoOOW Apyrodl eMKOCTH,
UCTIONBb3YEMON Ul TPUTOTOBJIEHUS, CONEpPIKaHMs, XPaHEHUs WM PaclpOCTPaHEHHs
(bapmMareBTUIECKOro MpoayKTa.

Bropoili koHTeliHep WCMONb3yeTcs AJsl XPaHEHMs MEepPBOro KOHTeWHepa M, HeOoOsS3aTeNbHO,
JUCTKa-BKJIaApllla B yrnakoBke. IIpuMepsl BTOpOro KOHTEHHepa BKIIOYAIOT, HO He
OrPAaHMYMBAIOTCS UMM, KOpPOOKH (Hampumep, W3 KapTOHA WJIM IUIACTHKA), SIUKH, KOpoOa,
nakeTsl (HarpuMmep, OyMa)kHbIE U TUIACTUKOBBIE MTAKEThl), CYMKH M MEIIKH. JINCTOK-BKJIAQABIII B
YIIAaKOBKE MOXKET OBITh (PU3HUECKH TMPHUKPEINIEH K Hapy>XHOH IOBEPXHOCTH II€PBOIO
KOHTeHHepa C IMOMOIIBIO JIEHTBI, KJes, CKOOKH, WM JAPYTUM CHOCOOOM KpeIUIeHHs, MM OH
MOKET OCTaTbCsl BHYTPU BTOPOrO KOHTeHHepa Oe3 Kakux-uOo (PU3NYECKUX CPEICTB
KpeIyieHHsT K TEepPBOMY KOHTeiHepy. B kauecTBe BapuaHTa, JIMCTOK-BKJIAABII B YITAKOBKE
MOMEINAETCsS] HA BHEIIHEH CTOPOHE BTOPOro KOHTeHHepa. Eciu OH pacnonoskeH Ha BHELIHEH
CTOPOHE BTOPOTrO KOHTEHHEpa, MPEANOYTUTENbHO, YTOOBI JIUCTOK-BKJIAIBIII B YIAKOBKE OBLT
(pu3MUeCKU MPUKPEIUIEH C TIOMOLIBIO JICHTBI, KJIest, CKOOBI HITH APYroro crocoda kperienus. B
KAQ4eCTBE BapHAHTA, OH MOXET OBITh PANOM WM HAXOIWUTBHCS HAa BHEIIHEH MOBEPXHOCTH
BTOPOTO KOHTelHepa 0e3 (PU3NIeCcKOro MpUKperIeHuUs.

JIMCTOK-BKJIQABINI B YIIAKOBKE MPEACTABISIET COOON STUKETKY, SIPJBIK, MAPKEp U T.J., KOTOpast
COAEPKUT MH(POPMALIUIO, OTHOCSIIYIOCS K (papMarieBTHYECKOW KOMITO3ULINH, PACTIONOKEHHOM
BHYTpU TmepBoro KoHTteiHepa. Copepkanue wWH(OpMALUH, KaK MPABUIIO, OIPENENETCs
PEryIUPYIOIIUM OpPTaHOM, ONpPENesIIOIUM 00JIacTh, B KOTOPOH TOTOBOE H3IENHE TOJDKHO
ObITh TpomaHo (Hampumep, ynpasierne CIIIA mo Ham3opy B cdepe MUIIEeBBIX MPOXYKTOB H
JIEKapCTBEHHBIX CPeACTB). IIpeANOYTUTENBHO, JHCTOK-BKJIAIBIII B YIAKOBKE KOHKPETHO
U3JIaraeT MOKa3aHus, IJIsl KOTOPhIX (papManeBTUYecKkasi KoMo3uuus Obuia ogodpeHa. JInctok-
BKJIQJIBIII MOKET OBbIThb W3rOTOBJIEH W3 JIFOOOr0 MaTepuajia, Ha KOTOPOM YEJIOBEK MOKET

NPOYUTATh WH(GOPMALIHMIO, CONEPIKAINYIOCS B HEM HIIM Ha HeM. l[IpeamodruTenbHO, JUCTOK-
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BKJIAJIbILI B YIIAKOBKE MPEACTABISAET COOOH MPUTrOAHBIN I NeUaTaHusl MaTtepuan (HarpuMep,
Oymary, miacTuk, KapToH, (osbry, Kielkyro Oymary WM IUIACTHK U T.JA.), HA KOTOPOM
(bopMHUPYIOT HYXKHYIO HHPOpPMALUIO (HapuMep, HareyaTaHHas MJIH HAHECEHHAs).

Jpyrue mpu3HaKd W300pETeHHsT CTaHYT OUYEBHUAHBIMH B XOJ€ CIEIYIOIIUX OMHCAHHIM
NPUMEPHBIX BAPHAHTOB OCYLIECTBIEHHSI, KOTOPBIE AHBI [Tl WILTFOCTPALMN H300pETEHHS U He
npefHa3Ha4deHbl U ero orpannueHus. Crnenyroimue npuMepsl ObUIH TIOTYYEHBI, BBIIEIEHBI U

OXapaKTEPU30BaHbI C TIOMOIIbIO OMMMCAHHBIX 30€CHh METOIUK.

VI. OBIIMI CUHTE3, BKJIFOYA Sl CXEMBI

CoenuHeHus IO HACTOSIIIEMY M300PETEHUIO0 MOTYT ObITh CHHTE3UPOBAHBI C MTOMOLIBI0 MHOTHX
METOIUK, TOCTYITHBIX CIEHaIncTaM B oOjactu opranudeckoi xumuu (Maffrand, J.P. et al.,
Heterocycles, 16(1):35-37 (1981)). O0uue cxembl CHHTE€3a AJIS MOJTYyYEHHUs] COENUHEHWH MO
HACTOSIIIIEMY M300pPETEHHIO ONMUCAHBI HIXKE. DTHU CXEMBbI SIBJISIOTCS WUIIOCTPATHUBHBIMU U HE
NpefHa3Ha4YeHbl AJIs1 OTPAHUYEHUS] BO3MOXKHBIX METOJUK, KOTOPbIE CIIELUAIUCTBI B JAHHOM
o0acTH MOTYT MCIIONB30BaTh IS IMOJIYYEHUs] COSNUHEHUI, ONMMCAHHBIX 37ech. Pa3nnuHble
crocoObl MOJYYEHHsI COCAMHEHHH IO HACTOSINEMY H300pETeHHI0 OyAyT OYeBUIHBI TAKHM
CrieLaancTaM B JaHHOW oOxnactu. Kpome Toro, pasnu4Hbele CTQAMU CHHTE3a MOIYT OBITh
BBIMOJIHEHBI B aJIbTEPHATHUBHON IMOCJIENOBATEIBbHOCTH JJI TMOJYYEHHUs! LIeJIEBOTO COeIMHEHUs
WM COCUHEHUN.

[Tpumepsl COEAMHEHUH MO HACTOSALIEMY W300PETEHHUI0, MOJYYEHHBbIE C MOMOIIBI0 METOIUK,
ONMUCAHHBIX B OOMMX CXeMax, MPHUBEIEHbl B paslelie NPOMEKYTOUHbIE COCAMHEHHUS WU
NPUMEPBI, HW3JIOKEHHOM HiKke. [loydeHne TOMOXHpANbHBIX MPUMEPOB MOXKET ObITh
BBIMTOJTHEHO C MOMOIINBID METOIMK, U3BECTHBIX CIELUAIUCTY B NaHHOW obmactu. Hampumep,
TOMOXHPAJIbHBIE COENUHEHHs MOTYT OBITh MOJy4eHbl IMyTeM pa3[esIeHUs] PaLeMHYECKUX
NPONYKTOB C TIOMOINBIO XHUpajdbHOH (a3oBoii mpenapatuBHo BOXKX. B  kauectse
aIbTePHATHUBBI, coeinHeHus1 B [I[puMepax MOTyT OBITh OJYYEHbI CIOCOOAMM, U3BECTHBIMH TSI
MOJYYEeHUSI SHAHTHOMEPHO OOOTaleHHBIX NPOAYKTOB. JTHU CIOCOOBI BKJIIOYAIOT, HO HE
OTPAaHUYMBAIOTCSl MU, BKIIFOUEHHE XUPAJIBHBIX BCIIOMOTATENbHBIX (DYHKIIMOHAIBHBIX TPYII B
paleMHYecKue MPOMEXKYTOYHbIE COEAMHEHHUs, KOTOpblE CIy)KaT ISl YIPaBJIEHHS
INaCTEPEOCEIeKTHBHOCTBIO  MpeoOpa3oBaHui, C  TOJNYYEHHEM 3SHAHTHO-OOOTaIleHHBIX
NPOIYKTOB MPH PACIIEIUICHUH XHUPAJIBHOTO BCIIOMOTaTEIbHOTO BELIECTBA.

CoenuHeHHUs 10 HACTOSIILEMY M300PETEHUIO MOTYT OBITh MOJy4eHbl HECKOJIBKUMHU CIIOCO0aMH,
U3BECTHBIMH CIIELUAIUCTY B 00JIACTU OpraHnveckoro cuHre3a. COeaMHEHHs MO HACTOSIIEMY

I/1306peTeHI/II-O MOTyT OBITh CUHTE3UPOBAHBI C HCIOJB30BAHUEM METOAUK, OMHUCAHHBIX HHIXKE,



81

COBMECTHO CO Crmoco0amMH CHHTE3a, W3BECTHBIMU B OOJACTH CHHTETUYECKOW OPraHHYeCKON
XUMHH, UJIN UX BAPHUAHTAMH, KaK SACHO CIICHHAJINCTAM B I[aHHOﬁ O6.]'IaCTI/I. HpeI[HOLITI/ITeJ'IbeIe
Coco0bl BKJIOYAIOT, HO HE OrPaHUYHMBAIOTCS HMH, CIOCOOBI, KOTOPHIE OIUCAHBI HIKE.
Peakuuu mpOBOOAT B PACTBOPHUTENE KM CMECH pPaCTBOPHUTENEH, COOTBETCTBYIOLIMX
NPUMEHACMbIM pe€arcHTam u MaTe€pHraam, u NoAXOAAIINX JJIA OCYHIECTBIIACMbBIX
npeobpazoBanmii. CreranictaM B 00JaCTH OPraHUYECKOro CHHTe3a OyAeT MOHATHO, YTO
(yHKUNOHATBHBIE TPYMIbI, MPHUCYTCTBYIOIIUE B MOJIEKYJE, OJDKHBI COOTBETCTBOBATH
npearnonaraéMblM npeoOpa3oBaHUsIM. B HEKOTOPBIX ciydasx norpedyercss H3MEHUTD MOPSAOK
CTaauil CUHTE3a WK BBIOPATh OJJHY CXeMYy KOHKPETHOIO MPOIiecca MO OTHOLIEHHIO K APYTOH, C
TeM, YTOOBI MOJTYYHTh LIeJIeBOE COEAUHEHHE 110 U300PETEHHIO.

Taxoke siBsieTcss OOIIENPU3HAHHBIM, YTO €Ie OAHHUM Ba)KHBIM (PaKTOPOM IpH IIAHWPOBAHUH
Jr000r0 MyTH CHHTE3a B ATOH 00JAaCTH SIBJISETCS PALlMOHAJBHBIA BHIOOP 3AILUTHOW TPYIIIIHI,
UCTIONBb3YeMON  UIi  3AIIUThl  PEAKIHOHHOCTOCOOHBIX  (YHKLMOHAJIBHBIX  TPYII,
NPUCYTCTBYIOIINX B COEIMHEHHSIX, OMHUCAHHBIX B HACTOSLIEM HM300pETeHHU. ABTOPUTETHBIM
HUCTOUYHHUKOM, OINKCBHIBAIOIIUM  MHOJKECTBO  QJbTEPHATUB IS KBAIU(UIUPOBAHHOTO
NPaKTUKYOLEro crenuanucra, ssisercs Greene et al. (Protective Groups in Organic

Synthesis, 4th Edition, Wiley-Interscience (2006)).

Cxema 1
.
NH, NRR'
| "N RNCO X
Cl or Br cHATHE P
Va Xy 3aLMThl RR' NCOCI
R_\ | lllH » T R—/ \)[( \X
™ NH
(0]
1a 1d
RCOCI RCO,CI
X=CR,N i
RCO,H,
peareHT
CBA3bIBAHUA j\ Q
HN R HN)J\OR
X X .,
= [ e
Z =
N NH R NH
(e}
1f 19

Ha Cxeme 1 mnpencraBieH cHHTe3 TUNUYHbIX coeauHenmii le, 1f, 1g w3 oOmero

npomekyTouHoro coeanHeHus 1d. Ilyrem peakiuu coueranust Cy3yku-Mustypa MeXIy apu
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raguaoM la u OOpOHOBOMN KHCIOTOH MM OOPOHATHBIM CIIOXKHBIM 3¢upom (1b) B mpucyrcTBum
ocHoBaHus, Takoro kak Ks3POs wm karammszaropa, Ttakoro kak Pd(PPhs)s, mnomydamm
NpoMexxyTouHoe coequHeHue 1c. IlyrteM oTimenyieHust 3alUUTHON TIpyNNbl, TakUM Kak
ucnionb3oBanne TFA umm HCl B nuokcane, xorma PG = Boc, monydann apuiaMuHOBOE
npomexxytTouHoe coenuHenue 1d. Ilpomexyrounoe coenuneHue 1d mnpeoOpa3oBbIBAIN B
LIeNIeBYI0 MOYeBHHY le 00pabOTKOH H30LMAHATOM MM XJOPAHTHAPUIOM KapOaMHHOBOM
kuciothl. [Ipomexxyrounoe coenunenue 1d npeodpasoseiBaiiu B neneBoit amun 1f o6paborkoii
XJIOPAHTUAPUAOM KHCJIOTBI B NPUCYTCTBUM OCHOBaHMs, Takoro kak nupupaud wnu DIEA. B
Ka4eCTBEe aJbTEePHATHUBBI, lieneBoe coequHeHue 1f monydanu nyTeM peakuMM COYETaHUs
npoMeskyTouHOro coeanHenus: 1d ¢ kapOOHOBOH KHCIIOTON B NMPHUCYTCTBUU PEAreHTa peakiuu
couetanus, Takoro kak HATU unu BOP, u ocHoBanus, takoro xak DIEA. IIpomexxyTouHoe
coenunenne 1d mpeoOpasoBbiBanu B LeneBol kapbamar 1g obpaborkoit xmoppopmuaTom B

IPUCYTCTBUH OCHOBaHMsl, Takoro kak DIEA unu TEA.

Cxema 2
Clvan Br
\X
O
R \ R'
B=)2
X, X
| Jr L e [ X Ny
P =
X B(OR),
X=N, CR
2a 2b 1e-g

B kauecTBe anbTepHATHUBEI, LEJeBbIe COENUHEHHs 1e-g MOTYT OBITh MOJYyYEHBI, KaK MMOKa3aHO
Ha Cxeme 2. Apun ramua 2a (KOMMEpUYECKH JOCTYIHBIH WM TOJTYYEHHBIH ONMHUCAHHBIMH B
auTepaType crnocobamu) mpeoOpa3oBbIBANIM B apHIOOPOHOBYK) KHCIIOTY WU OOPOHATHBIM
CJIOKHBIHA 3¢Qup 2b myTem peakunu coueTanus ¢ OMC(MMUHAKOIATO)IHOOPOHOM B MPUCYTCTBUH
OCHOBAHUS, TAKOTO KaK aleTaT Kajws, W katanuzaropa, tTakoro kak PdCly(dppf), B nuokcane
wm DMSO. Ilyrem peakuuu coueranust Cysyku-Mustypa Mmexay apui raiauaom la u
OOpOHOBOI KHCIOTOH MM OOPOHATHBIM CIIOXKHBIM 3PUpPOM (2b) B MPUCYTCTBUU OCHOBAHUS,
takoro kak KsPQOs, n karanmsaropa, takoro kak Pd(PPhs3)s, monyuanu neneBble COeTUHEHUS

le-g.



Cxema 3
o ClorBr j\
0
C Ji§ N HN” “NRR!
N RR'NH HN™ “NRR' NH N
X 3b \_R. 1a O | /_R
Ne —— 29
= S
2 NX
B(OR), B(OR), R I
X=N, CR
3a 3c o
1e

B kadectBe AJIbTCPHATUBBI, HEJICBOC COCANHCHUEC le MoxeT OBITH IMOJIY4YC€HO, KaK IMOKAa3aHO Ha
Cxeme 3, HauMHas ¢ U30LMaHATa 3a, KOTOPBIN SABISAETCS WJIM KOMMEPUYECKHU JOCTYMHbBIM, WIH
MOKET OBITh TIOJydYeH U3 TMpeNlIecCTBeHHUKA aHMINHA 00padoTkoi QocreHom (wmu
PAaBHOLIEHHbIM 3aMEHUTENEM) U COOTBETCTBYIOIIMM OCHOBaHMEeM, TakuM kak TEA.
IIpomexxyToyHOE coenMHEeHNe 3a MOJBEPraoT B3auMOAEHCTBUIO ¢ aMUHOM (3b) ¢ nonydyeHuem
moueBuHbl 3¢. Ilyrem peaxiuum coderanus Cysyku-Musiypa MmMexnay apun ramuaoM la u
OOpOHOBOI KUCIOTONH MM OOPOHATHBIM CIIOXKHBIM 3(GUpPOM (3¢) B MPUCYTCTBUH OCHOBAHMS,

takoro kak K3POs, u karanusaropa, Takoro kak Pd(PPhs)s, mony4anu ueneBoe coenuHenue le.

Cxema 4
(e}
o 0 J\ Clor Br

X I o e A

0] Cl 0] NRR' |
RR'NH \ NH
PN —’ —O>
B(OR),

X X (
4a 4c 4d

X=N,CR

Ha Cxeme 4 mnokaszan cuHTe3 LesieBOro kapbamara 4e, ucxons u3 xyopdopmuara 4a (wmm
KOMMEPUYECKH JOCTYITHOTO, WJIH TOJYYEHHOro oOpabOTKOH COOTBETCTBYIOIIEro rajodeHosa
docrenom wnu 3KkBHBaNEHTOM (ocrena). [IpomekyTouHoe coenuHeHHE 4a TOIBEPraroT
B3aUMOJIEHCTBHIO C aMUHOM (4b) B mpucyTcTBHM OCHOBaHUs, Takoro kak TEA, ¢ moiydeHuem
kapbamara 4c¢. Apun ramun 4c¢ mpeoOpasoBbIBANIM B apuil OOPOHOBYIO KHCIIOTY HIIH
OopoHAaTHBIN CNokHBINA 3¢up 4d MyTeM peakuuu coueTaHusi ¢ Ouc(IMUHAKOIATO)AHOOPOHOM B
MPUCYTCTBUH OCHOBAHUS, TAKOTO KaK alleTaT Kajiusi, U KaTanuzaropa, Takoro kak PdClx(dppf),

B nuokcane uiu DMSO. Ilyrem peakunn coueranusi Cysyku-Mustypa Mexay apui raauaom la
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1 OOPOHOBOH KHUCJIOTON MM OOPOHATHBIM CIIOXKHBIM 3P upoM (4d) B MPUCYTCTBUN OCHOBAHMUS,

takoro kak KsPQjs, u karamusaropa, Takoro kak Pd(PPhs)s, monyuanu nenesoe coenuHeHue 4e.

Cxema 5

Ha Cxeme S mokaszaH cHHTe3 LIEJIEBOTO aMHIa Se, UCX0os U3 OOPOHOBOU KHUCIIOTBI/CIIOKHOTO
s¢upa Sa, KOTOpBI sBIAETCS WJIM KOMMEPUYECKHM MAOCTYNHBIM, WM TOJYy4e€H U3
npeAlecTBeHHUKa apui ramuna. [lyrem peakuuum coderanus Cysyku-Musiypa Mexay apui
raauaoM la u GOpOHOBOIT KUCIOTON MM OOPOHATHBIM CIIOXKHBIM 3(GUpPoM (5a) B MPUCYTCTBHU
ocHoBanms, Takoro kak K3POs4, u xkartamusatopa, Takoro kak Pd(PPhs)s, mnomydvanu
npoMexyTouHoe coenunenve Sb. Orweruienuem 3amurHoi rpynmnel (PG) nyrem rugponusa B
IIEJOYHON cpene (WM OPYrUMH peareHTaMH, COOTBETCTBEHHO) NOJNydYaid KapOOHOBYIO
KUCIOTYy Sc. Peakuuel codeTaHuss NPOMEXYTOYHOro coequHeHuss S¢ ¢ amuHoM Sd B
NPUCYTCTBUM peareHra peakuuu couyeranus, Takoro kak HATU wmm BOP, u ocHoBanwus,

takoro kak DIEA, nony4anu nenesoe coequHeHue Se.

Cxema 6
Clor Br
R CONRR'
N X
R. _CO,H R.__CONRR’ 0, R CONRR'
RR NH B), —R'
O
(e 2
- |
B(OR), X NH

6a 6c 6d X =N, CR o)
5e

Ha Cxeme 6 moka3aH ajqbTepPHATUBHBIM CUHTE3 LIEJIEBOTO COCIUHEHUS Se, HCXOMs U3 KUCIIOTHI
6a. Peakuuenl coderaHuss MPOMEXKYTOYHOIO COeAMHEHUs 6a ¢ amuHOM 6b B mpucyrcTeuu
pearenra peakunu coderanusi, Takoro kak HATU wnu BOP, u ocHoBanust, Takoro kak DIEA,
MOJTy4YaJTi TIPOMEKYTOYHOE COequHeHne aMua 6¢. Apui ramua 6¢ mpeoOpa3oBbIBAIUA B apull

OOpOHOBYIO KHCJIOTY WJIM OOpPOHATHBIA CIOXKHBIA 3¢up 6d myTeM peakuu COYETaHHs C
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Ouc(MmMHAKOIaTo)TUOOPOHOM B TMPUCYTCTBUM OCHOBAHMS, TAaKOTO KakK ameTarT Kajius, U
karanu3aropa, Takoro kak PdClx(dppf), B nuokcane wim DMSO. Ilyrem peakunu codeTaHust
Cysyku-Mustypa Mexxay aput raruaoM la u O0pOHOBOM KUCIOTOH M OOPOHATHBIM CIIOKHBIM
s¢upom (6d) B mpucyrcTBuHM OCHOBaHHs, Takoro kak K3POs, m karammsaropa, TakOro Kak

Pd(PPhs)4, monyuanu neneBoe coequHeHue Se.

Cxema 7

, reTepoapun
N I

NH,
X
| —R' X~— reTepoapun
% 7a
—>
=z | NX
— |
R N NH
X=N, CR
0] C
1d

Ha Cxeme 7 mnoka3aH CHUHTe3 LEJNEBOro coeAuHeHus 7b, HCXOAs W3 NPOMEXYyTOYHOIO
coenuHenuss anunuHa 1d. AsHunua 1d  cBs3BIBamM € rerepoapuil TaauaoM 7a  IIpH
TEMIepaTypPHOM pexkuMe SNAT B IPUCYTCTBUU OCHOBaHMs, Takoro kak DIEA, B pacTBopurerne,
takoM kak DMF, ¢ nmonyuenuem 7b. B kauectBe anprepHatuBbl, 1d 1 7a MOTYT OBITh CBSI3aHBI
B ycioBusax N-apunuposanusi byxsanpaa-XapTeura ¢ HCIOJIb30BaHUEM OCHOBAHUS, TAKOTO KaK
Cs2COs, karanuzaropa, Takoro kak Pdx(dba)s, U COOTBETCTBYIOIIETO JIMTaHAA C MOJyYeHUEM

7b.



8c

_ retepoapun
N

AN
| R
Z

Ha Cxeme 8 mnoka3aH albTepHATUBHBIH CHHTE3 LEJIeBOro coenuHeHus 7b, wucxons wus3
NPOMEXKYTOUHOTO COEAMHEHMs 8a, KOTOpOe sIBJIAETCS WM KOMMEPUYECKH OOCTYIHBIM, WU
MOKeT OBITh MOJYYEeHO C MOMOIIBI0 OMHCAHHBIX B JUTeparype crnocodoB. COOTBETCTBYHOLIAS
3aIMUTHAS TPYINa BBOAUTCS OOpabOTKOW OCHOBAaHHMEM, TAaKHUM Kak KapOOHAT Kaus, |
peareHTHOM 3aIlUTHOM TPYIIION, TaKOM Kak Mapa-MeTOKCHOEH3WIIXJIOPU, ¢ mojyueHuem 8b.
OoOpabotkoii apun Opomuna 8b asumom Hatpus, Cu,O W JUraHAOM, TaKUM KakK MPOJIHH,
noJiyyanu aHwinH 8¢. AHWINH 8¢ CBSA3BIBANIM C reTepoapuil rajiiioM 7a MpU TeMIIepaTypHOM
pexxume SNAT B MPUCYTCTBUHM OCHOBaHUs, Takoro kak DIEA, B pacTBopuTene, TakOoM Kak
DMF, ¢ nonydyenuem npome:xyTouHoro coequuenusi 8d. B kadectse anpTepHaTuBhl, 8¢ U 7a
MOTYT OBITh CBsI3aHBI B YCJIOBUSAX N-apuiupoBaHusi byxsanbna-XapTBura ¢ UCIOIb30BAHUEM
ocHoBaHwus1, Takoro kak Cs»COs, karanusaropa, Takoro kak Pdx(dba)s, u cooTBeTCTByrOLIETO
JIUTaHMa C TOJIYYeHUEM MPOMEKyTOouHOro coenuHerus: 8d. OrmeryieHneM 3aiuTHON TPYTIIIBI
B cootBercTByomux ycioBusix (TFA B cinydae mapa-MeTOKCHOSH3WJI 3aLIUTHON TPYIIIBI)

NOJIy4aJIy LeJieBoe coequHenue 7b.
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Cxema 9

Br N reTepoapua Ly "ETEPoaPM
X

| R
Z retepoapun -NH,

9a
=z X ) —_— =
R 0 Rt
PG

© X=N, CR

8b '

Ha Cxeme 9 mnokasaH anbTepHaTHBHBIN CHUHTE3 LIEIE€BOro coequHeHus 7b, ucxonsd u3 apui
Oopomuna 8b. Peakuueil coueranus npoMexyTouHoro coenquHeHus 8b ¢ rerepoapun amuHoM 9a
B ycioBusax N-apuiuposaHusi byxsanbaa-XapTeura ¢ UCIIONIb30BAHUEM OCHOBAHHS, TAKOTO KaK
Cs2COs, karanusaropa, Takoro kak Pdx(dba);, m coOTBeTCTByrOIIEro JWUraHga MOJydYaId
npomexyTouHoe coenuHeHne 8d. OTineruieHMeM 3aIMUTHON TPYMIbI B COOTBETCTBYIOIIUX
ycnoBusix (TFA B ciydae mapa-MeTOKCMOEH3MJ 3alUTHOW TPYIMIbI) TMOJyYadd LeJeBOe

coequHeHue 7b.

Cxema 10
0 0 Cl cl
N H,NNH, N | NH POCI, < Z | SN AcOH Z | Xy
- R l — 3 R— — 3 R+ |
X | o ™ NH X N R X NH
o) o) Cl 0
10a 10b 10¢c 1a (X =N)

Ha Cxeme 10 nokasas cuHTe3 npoMexxyTouHoro coequHenus la, rne X = N. ®dypan-2,5-n1uoH
10a moxxer ObITh MpeoOpa3oBaH B MpOMeKyTOUHOe coenuHeHne 10b oO6paboTkoiil peareHToM,
TakKMM Kak ruapasuH. lIpomexxyrounoe coenunenne 10b xjopupoBanmu oOpaboTKOH
pearearoMm, TakuM kak POCIl3, ¢ mojydeHuneM DuXJop MPOMEKYTOUHOro coenuHeHus 10c.
Yactuuaeim ruaponn3zom 10c¢ ¢ pearentom, takuMm kak AcOH, momydanu mpomexyTouHOE

coenuHenue la.

Cxema 11
H Br
L T X NBS rRE T X
N — _n NH
Cl O

11a 1a (X = CR)



88

Ha Cxeme 11 nmnokasaH cuHTe3 MNpoMexyTodHoro coenuHeHuss la, rme X = CR.
IIpomexxyrounoe coenuHenne 11a GpomupoBanm peareHTOM, TakuM kak NBS, ¢ nmonyduennem

MIPOMEKYTOYHOIO cCoeAuHeHus 1a.

OunCTKY MPOMEKYTOYHBIX M KOHEUHBIX MPOIYKTOB IMPOBOIUIIH C MIOMOIIBIO JINOO HOPMAaJIbHO-
dazosoii, mudo obpameHo-paszoBoit xpomarorpadpun. HopmanbHo-pa3zoByro xpomaTorpaduro
NPOBOMIIN C MCIIOJNB30BAHUEM NPEABAPUTENBHO 3anojJHEHHbIX Si02 KapTpumkeH, 3IIoupys
rpaguentamu Jubo rexcaHoB u EtOAc, wim DCM u MeOH, eciu He yka3aHO HWHOE.
Ob6pamenno-da3zosyro npenapatusayro BOXKX npoBoxunu ¢ ucrnonbs3oBanueM KojJoHOK C18,
smoupyst rpagueHtamu Pactsoputens A (90% H>O, 10% MeOH, 0.1% TFA) u PactBopurens
B (10% H>0, 90% MeOH, 0.1% TFA, Y® 220 um), unu rpagueraramu Pacrsoputens A (90%
H>0, 10% ACN, 0.1% TFA) u PactBopurens B (10% H»O, 90% ACN, 0.1% TFA, Y® 220
HM), unu rpanueHtamu PactBopurens A (98% HzO, 2% ACN, 0.05% TFA) u Pactsopurens B
(98% ACN, 2% H»0, 0.05% TFA, Y® 220 um) (unu) SunFire Prep C18 OBD 5mkm 30x100
MM, 25 mul rpagueHt ot 0-100% B. A = H,O/ACN/TFA 90:10:0.1. B = ACN/H,0/TFA
90:10:0.1 (nm) Waters XBridge C18, 19 x 200 mm, gactuns! 5 MkM; kononka Guard: Waters
XBridge C18, 19 x 10 MM, uwactuubl 5 mMkM, PactBoputens A: Boma ¢ 20-MM aueratom
amMmonust;, Pactsopurens B: 95:5 aneronutpun:sona ¢ 20-MM aneratom aMMOHMS, TPAUEHT:
25-65% B Ha npotsokenuun 20 MuH, 3aTeM S-MuHYTHOe yaepskusanue npu 100% B; ckopocts
noroka: 20 MJj1/MUH.

Ecnu He yka3aHO WHOE, aHAJIM3 KOHEYHBIX MPOAYKTOB MPOBOIUJIHM C MOMOIIBI OOpaIieHHO-
(azoBoii ananuTHueckoit BOXX.

Metox A: xononka SunFire C18 (3.5 mxm C18, 3.0 x 150 mm). IIpumeHsun rpaiueHTHOE
smouposanue (1.0 mu/mMun) ot 10-100% PactBoputenem B Ha npotspkennn 10 MUH U 3aTeM
100% PactBoputenem B B Teuenue 5 muH. PactBoputens A npencrasisier codoii (95% Bona,
5% aneronurpun, 0.05% TFA) u PactBopurens B mpencrasmser coboii (5% Boma, 95%
aunerorutpui, 0.05% TFA, V@ 254 um).

Meton B: xononka XBridge Phenyl (3.5 mxm C18, 3.0 x 150 mm). IIpumeHsiiu rpaiueHTHOE
sirouposanue (1.0 mu/mun) ot 10-100% PactBoputenem B Ha npotsbkennu 10 MUH 1 3aTeM
100% PactBoputenem B B Teuenue 5 muH. PactBoputens A npencrasisier codoii (95% Bona,
5% aneronurpun, 0.05% TFA) u PactBopurens B mpencrasmser coboii (5% Boma, 95%
anerorutpui, 0.05% TFA, V@ 254 um).

Meton C: Waters BEH C18, 2.1 x 50 MM, wactunbsl 1.7 mxm; moaswkHas (aza A: 5:95

artetoHuTpui:Bona ¢ 10 MM anerara amMmmonust, moaskHast ¢aza B: 95:5 aneronutpuinona ¢
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10 MM anerara ammonusi, Temnepatypa: 40°C; rpaguent: 0.5 muH yaepxusanue npu 0% B, 0-
100% B Ha mpoTskenuu 4 MuHyT, 3ateM 0.5-MuHyTHOe ynep:kusanue npu 100% B; ckopocts
nortoka: 1 mMi/mMuH.

Metox D: Waters BEH C18, 2.1 x 50 MM, wactunbsl 1.7 mxm; moasmwkHas dasza A: 5:95
metaHos:Boza ¢ 10 MM auerara ammoHust, noaBrkHas ¢asza B: 95:5 meranom:Boga ¢ 10 MM
arierata aMMoHus, Temnepatypa: 40°C; rpaguent: 0.5 mun yaepsxusanue npu 0%B, 0-100% B
Ha NpoTsbkeHun 4 MUHYT, 3aTeM 0.5-muHyTHOE yaepskusaHue npu 100% B; ckopocTs notoka:
0.5 mu/mMuH.

Metox E: Waters BEH C18, 2.1 x 50 mwm, wactuusl 1.7 mMxm; nmonsrkHas daza A: 5:95
aneronutpui:Boga ¢ 0.05% TFA; nogsuxnas dasza B: 95:5 auneronutpun:soga ¢ 0.05% TFA;
temnepatypa: 50°C; rpanuent: 0-100% B Ha nporsbkenuun 3 MUHYT, CKOpOCTh motoka: 1.11
MJI/MUH.

Metox F: Waters BEH C18, 2.1 x 50 mwm, wactuubl 1.7 mMxMm; moxBwkHas dasza A: 5:95
aueToHUTpII:Boaa ¢ 10 MM anerara aMMoHus, noaBmkHas ¢asa B: 95:5 aneronurpui:Bozna ¢
10 MM anerara ammonust; Temneparypa: 50°C; rpaguent: 0-100% B Ha npoTsbkeHNH 3 MUHYT;

ckopocth notoka: 1.11 mi/MuH.

Ipomexyrounoe coenunenue 1: 2-(4-(4-oxco-3,4-muruapodranaszun-1-mn)peHun)ykcycHas

KHUCJ0oTa

O
OH

N
NH

o)

IpomexyTrounoe coenuHenue 1A: Dt 2-(4-(4,4,5,5-terpameri-1,3,2-nuokcaboposian-2-

wi)(eHnT)anerar
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O
FEY

PdCl,(dppf), KOAC
anokcad, 110 °C

B Bumamy, cogmepxamyro —nerasupoBaHHyr  (3x  Bakyym/Ar) cmech 3THn  2-(4-
opompenmn)anerara (1 r, 4.11 mmons), duc(nunakonaro)nudbopona (1.25 r, 4.94 mmonb) u
anerara xamus (1.21 r, 12.3 mmonp) B auokcane (10 mu), mobasmsmu PdCly(dppf) CH2Cly
anaykt (0.090 r, 0.123 mmonb). PeakiMoHHYI0 CMeCh AeTra3upoBaNIi, T€PMETUYHO 3aKPbIBAIN U
HarpeBaiu npu 110°C B Teuenne 16 u. Cmech pa3OaBisiIiM BOAOH, 3aT€M SKCTPArHPOBAIU
EtOAc. Opranudeckyto ¢asy KOHLUEHTPUPOBAIM W OYHMINAIM C TOMOIIBIO  (hJIdI-
xpomarorpadpuu (EtOAc/rexcan) ¢ monyuernuem 1.1 r (92%) [IpomMeRyTOUHOr0 COeANHEHHS
1A. MS(ESI) m/z: 291.2 (M+H)"; 'H SIMP (500 MI'u, CDCl3) & 7.84 - 7.71 (m, 2H), 7.34 -
7.28 (m, J=8.0 I'y, 2H), 4.15 (q, /=7.0 'y, 2H), 3.63 (s, 2H), 1.27 (s, 12H), 1.26 - 1.22 (m, 3H).

Ipomexyrounoe  coequHenue 1B: Dtun  2-(4-(4-okco-3,4-murunpodranasus-1-
wi)peHns )aneTar
0O
cl o™
Pd(PPhs)s O
|
NH

~N
O oo O NH
Sy !

K 4-xnop¢ranazun-1(2H)-ony (200 mr, 1.11 mmons), IlpomexkyTounomy coeqnHeHuo 1A
(386 wmr, 1.33 mmonb) u K3PO4 (588 wmr, 2.77 mmonb) nobasnsiin quokcad (9 mun) u Boay (1
mi). Cmecp nerasupoBaiu (BakyymupoBanu u mponysaimn Ar (5x)). HobGasmsmu Pd(PPhs)s
(64.0 wmr, 0.055 mMmonb), 3aTeM cMech jaerasupoBayiv (2x). PeakMOHHYIO BUAJy TepMETHIHO
3aKpblBajli W HarpeBajli B MHUKPOBOJHOBOM peaktope mnpu 150°C B TeueHue 30 MuH.
PeakunoHHY0 CMeCh KOHLEHTPHPOBAJIM M OYHINAIU C TOMOLIBIO (uimI-Xxpomarorpadun
(EtOAc/rekcan) ¢ monyuennem 218 mr (46%) Ilpome:kyTouHoro coennnenusi 1B. MS(ESI)
m/z: 309.1 (M+H)™; 'H AMP (500 MT'u, DMSO-ds) & 12.84 (s, 1H), 8.46 - 8.28 (m, 1H), 7.99 -
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7.82 (m, 2H), 7.69 (d, J=7.2 T'n, 1H), 7.59 - 7.54 (m, 2H), 7.45 (d, J=6.6 'y, 2H), 4.12 (qd,
J=7.1,1.8 T, 2H), 3.79 (s, 2H), 1.22 (td, J=7.0, 1.9 I'yy, 3H).

IIpomexxyTouHOE coennHenue 1:

o OH

~N =N
| |
NH NH

K pacteopy IIpome:kytrounoro coenmnenust 1B (210 mr, 0.681 mmons) 8 MeOH (5 mu) u
THF (5 mn) mobGaemsimn 1 M Bomubiit runpokcun sautus (3.41 mu, 3.41 mmonb). Cmech
nepeMelInBalIi IPU KOMHATHON TeEMIIepaType Ha NMPOTSHKEHUH HOYHU, 3aTe€M KOHLIEHTPHPOBAJIHL.
Ocrarox nonkucisimn TFA, 3arem pacteopsiiu B DMSO/MeOH u ouumanu ¢ HOMOLIBIO
npenaparusHoii BOXKX ¢ monyuenuem 170 mr (89%) IlpomexyTouHoro coexmnenusi 1.
MS(ESI) m/z: 281.0 (M+H)™; 'H SIMP (500 MI', DMSO-de) & 12.83 (s, 1H), 8.42 - 8.21 (m,
1H), 7.99 - 7.82 (m, 2H), 7.77 - 7.62 (m, 1H), 7.59 - 7.50 (m, 2H), 7.49 - 7.37 (m, J=8.3 I'Ly,
2H), 3.69 (s, 2H).

IMMpomexyTounoe coennnenue 2: 5-((4-Merunnunepasus- 1 -wn)merwn)uzonHnonut, 3 TFA
AN
IIpomexyTounoe coenuHenue 2A: mpem-bytun aqu(nipon-2-uH-1-mn)kapbamar

Boc,O, TEA
Boc

K pactBopy 2-npomnun-1-amuna u N-2-npormuami- (1.110 mit, 10.74 mmons) 8 THF (20 M) npu
KOMHaTHOU Temneparype nodasisuin BOC,0 (2.58 r, 11.81 mmons). K 3T0it cmecn noGasisim
TEA (0.150 mn, 1.074 mmonp). CMech mepeMemuBaj v MPU KOMHATHOW TeMIlepaType B
TeueHue 14 4. PeakIMOHHYIO CMeCh KOHLICHTPUPOBAIM 10 Macyaa. Macno pasaensiiu mexay 0.2
H. HCI u EtOAc. Opranunueckyro ¢asy npombiBaiu H>O, Haceimenubiv NaHCO3 u comisiHbIM
pactBopoM, BeicyimBanu (NaxSOs), dunsTposanu yepes 1" cioii Si02 U KOHUEHTPHPOBAIHU C

noiydeHuem 2.40 r (100%) IIpome:xkyTo4uHOro coequHeHusi 2A B BUZAE JKENTOrO Maclia.
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MS(ESI) m/z: 216.1 (M+H)"; 'H SIMP (400 MI'n, CDCl5) § 4.17 (br. s., 4H), 2.22 (t, J=2.4 Ty,
2H), 1.48 (s, 9H).

IIpomexyrounoe coexmnenne 2B: mpem-bytun  S5-(TUIpOKCHMETHI)M30MHAONINH-2-

KapOoKcHIaT
Tpuc(TpudpeHnndochuH)poaus (1) xnopua,
/ g‘/\ HO = » Boc—N(D/\OH
oc

K nerazupoBanHOMy (BakyyMupoBaidu H mpoayBaimu Ar (5x)) pactBopy mnporm-2-uH-1-omna

(0.961 mn, 16.11 mmons) B Tontyodse (5 mur) npu S0°C noGasnsanu S nopuusiMu ¢ uHTEpBaIoM 10
muHYyT IIpome:kyTounoe coennnenue 2A (1.20 r, 5.37 MMoJb) B 1era3upoBaHHOM ToNyose (5
mi) u tpuc(tpudenundpochun)ponus (I) xmopune (0.124 r, 0.134 mmons). ITocne nocnenHero
no0aBJeHNs] KOpUUYHEBYIO cMech nepememnnBainu mpu S0°C B teuenue 1.25 4. PeakunoHHyIO
CMeChb KOHLEHTpUpOBaiH, 3areM BbimapuBaiu coBmecTHO ¢ CHCl3 (2x). Ceipoii mpomykt
ouuImaan ¢ nomoinbo Quaim-xpomarorpaduu (ot 0 1o 100% sTUaneTaT/TeKCaHbl, STFOUPYSI
npu 75% EtOAc) ¢ monyuenuem 1.15 r (Berxon 86%) Ilpome:xkyTouHoro coennHenusi 2B B
Buje Genoro Teepaoro Bemectsa. MS(ESI) m/z: 521 3(M+H)™; 'H AMP (400 MI'u, CD;0D) §
733 -7.21 (m, 3H), 4.63 (dd, J=5.6, 3.2 'y, 4H), 4.60 (s, 2H), 1.52 (s, 9H).

IIpomesxkyTouHoe coeJMHEeHHe 2C: mpem-byTun 5-

(((meTnCyb( OHIIT)OKCH )METHIT ) U30MHIOINH-2-KapOOKCHIaT
—
0,0 N
/S )7
Cl
Boc—N\/NLD/\OH » Boc—Nij@/\OMs

K pacteopy IIpomexyrounoro coexunenust 2B (500 mr, 2.006 mmosns) B DCM (10 M) npu
0°C pmobasnsuiin DIEA (0.420 mut, 2.407 mmonb) u Ms-Cl (0.172 mi, 2.206 mmons). Cmech

S

/

nepemermuBaiu npu 0°C B Teuenwe 1.5 u. Cwmech pasbasmsimm DCM, 3ateM mpOMBIBAJIH
nonyHaceiieHHbiIM NH4Cl um comstHbIM  pactBopoMm. OpraHudeckyro a3y BBICYIIMBAIH
(Na2S04) u xoHUEHTpUpOBaIH ¢ onydeHueM 655 mr (100%) IIpoMeRyTOUHOTO COeTMHEHHS
2C B BHIE KOPUYHEBOrO Macijia. JTO BEIIECTBO HCIIONB30BAIM Ha CIEAyIOMIeH cTanuu 0Oe3

NONONHUTENBHON ouncTku. MS(ESI) m/z: 272.0 (M-£-Bu+2H)".

ITpomexyTouHoe coeHHEeHHUe 2D: mpem-byTun 5-((4-meTunnunepasuH-1-

WUT)METHI ) U30UH/T0JTNH-2-KapOOKCHIaT
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1. KoCO4

2. TFA N
Boc—N\/:©/\OMS HO/ R Boc—N(:©/\ g\

K pacreopy IIpome:xkyTounoro coexuHenuss 2C (657 mr, 2.007 mmonb) B arerone (10 mun)
npu KoMHaTHOH Temmepatype nodasmsan K2CO; (416 mr, 3.01 mmonb) u 1-MeTrnnunepasus
(0.556 M, 5.02 mmonb). CMech nepeMernnBaii NPy KOMHATHOH TeMIepaType B TedeHue 2.5 4,
3ateM | u mpu 50°C. Cmech KOHLEHTpHUpoBanu, 3aTeMm pasfessuin mexay EtOAc u HO.
Bognyto a3y oskcrparupoBamu  EtOAc (2x). OObenwHEeHHYHO OpraHudeckywo a3y
BeicymuBanu (NaxSO4) 1 KOHIEHTpUpOBaIH ¢ nonydeHueM IIpomMeKyTOUHOro coexmHeHHUs!
2D B Buze kopuuHesoro macna. MS(ESI) m/z: 332.2(M+H)™; 'H AMP (400 MI'u, CDs0D) §
7.30 - 7.21 (m, 3H), 4.63 (dd, J=5.5, 2.0 I'y, 4H), 3.53 (s, 2H), 2.50 (br. s, 8H), 2.27 (s, 3H),
1.52 (s, SH).

ITpomexkyTouHOe coequHeHHe 2:

Ipomexyrounoe coennnenne 2D obpadarbiBanu 4 H. HCI B nuokcane (5 mi1, 20.00 Mmosnb) u
NOJYYEHHY0O B pE3yJbTaTe CYyCHEH3MI0 IepeMellMBaJd B TedeHue | 4, 3areMm
koHUeHTpupoBaiu. Cmech moBTopHO pacteopsuii B TFA (10 mu) u mepememuBaniu mpu
KOMHaTHOH TemmnepaTtype B TeueHue 20 muH. Cmech koHIEeHTpupoBaiu. KopuuHeBoe macio
coBMecTHO BbimapuBain ¢ DCM (2x), npoctbiMm 3pupom, MeOH u CH3CN ¢ nonyuenuem 1.36
r (Beixon 100%, ~85% wuncrorsl) IIpoMeRYyTOUHOr0 coeIMHEHHs1 2 B BUIEC KOPUYHEBOTO
MOJYTBEPAOTO BELIECTBA, KOTOPOE HCIIOJBb30BAIM KaK €CTh 0Oe3 JOMOJHUTENBbHONW OYMCTKH.
MS(ESI) m/z: 232.2 (M+H)"; 'H AMP (400 MI', CD30D) & 7.49 - 7.40 (m, 3H), 4.62 (s, 4H),
3.82 (s, 2H), 3.34 (br. s., 4H), 2.89 (s, 3H), 2.90 (br. s, 4H).

IIpome:xyTounoe coenunenne 3: 4-(4-Amunodenmn)pranasun-1(2H)-on, cons TFA
NH,
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IIpomexyrounoe coeaunenne 3A: mpem-bytun (4-(4-okco-3,4-nurunpodranazus-1-

wi)peHnn)kapbamar

Q J< HNjJ)\OJ<

Cl HN™ "0 Pd(PPh3), O
N r}j + —>
NH
N
HO™~ “OH

|
O NH

K 4-xnop¢ranazun-1(2H)-ony (118 MT, 0.653 MMOJIb), (4-((mpem-
OyTokcukapOoHWIT)aMuHO)penun)ooporosoit kucnore (170 mr, 0.719 mmons) u ¢ochary
kanus (347 wmr, 1.634 mmonb) nobasisuiu quokcas (9 min) u Boxy (1 mur). Cmeck perasupoBanu
(BakyymupoBanu u npoaysanu Ar (5x)). lo6asmsiin Pd(PPhs)s (37.8 mr, 0.033 mmoib), 3aTem
cMech JerasupoBanu (2x). PeakimOHHyIO BHally IepMETHYHO 3aKpbIBAIM U HarpeBalu B
MHKpPOBOJHOBOM peakrope mnpu 150°C B TeueHume 35 wmuH. PeakimoHHy0 cMech
KOHLEHTPUPOBAJIN U OYMINAIMA C MOMOLIBIO ¢unin-xpomarorpadguu ¢ nonydeHueMm 150 mr

(68%) IIpomesxkyTouHoro coexunenust 3A. MS(ESI) m/z: 338.1 (M+H)".

IIpomexkyTouHOe coequHeHuUe 3:

o)
HNJJ\OJ< NH2
O TFA O

K IIpomexxyrounomy coenuHenuro 3A (150 mr, 0.445 mmons) B CHxCly (3 mum) mobasisuiu
TFA (2 mi). Cmecp mepeMernnBaiy MpH KOMHATHOW TEMIIEpaType B TeUeHHe 2 4, 3aTeM
KOHIEHTpUpoBaiIHu. ChIPOH NPOAYKT OUHINAIH C MOMOIIBI (udIu-xpoMaTorpaguu, 3aTem
npenapatuHoi BOXKX ¢ momyuenuem 62 mr (59%) IIpoMe:kyToO4HOro coeguHeHust 3.
MS(EST) m/z: 238.1 (M+H)"; 'H IMP (500 MI'u, CD3OD) & 8.44 (dt, J=4.7, 2.3 T, 1H), 7.97
-7.87 (m, 2H), 7.81 - 7.75 (m, 1H), 7.71 - 7.61 (m, 2H), 7.41 - 7.30 (m, 2H).
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IIpome:xxyTouHoe coennnenne 4: 2-(2-Prop-4-(4,4,5,5-rerpamernn-1,3,2-nuokcadboponas-2-
wn)pernn)- 1 -(M30MHA0TUH-2-1IT)3TAHOH
0O

IIpomexyTounoe coenuHenue 4A: 2-(4-bpom-2-¢proppenun)-1-(M30MHIOTNH-2-UIT )3 TAHOH

COOH ?

N
F , HATU, i-Pr,NEt . \@
(Y e

DMF
Br Br
K 2-(4-6pom-2-propdennn)ykcycnoii kuciore (300 mr, 1.287 mmons), usounnonuny (0.161
w1, 1.416 mmons) 1 HATU (587 wmr, 1.545 mmonb) B DMF (5 mut) noGasnsimun DIEA (0.450 mo,
2.57 wmmonb). CMech miepeMeLIMBad TMPU KOMHATHOW Temmeparype B TedeHue | u.
[TonyuyeHHyrO B pe3yJibTaTe reTeporeHHyro cmech pasbdasisuiu EtOAc, 3arem npomeiBanu H>O,
1 u. HCI, H>O, nacbimenabiM NaHCO3 u consHbIM pacTtBopoM. OpraHudeckyro (asy
BeicymuBasid (NaxSQO4), ¢unbTpoBanu u KOHUEHTpUpOBaIU. CHIPOH MPOAYKT OYHUINAIHA C
nomompo  puam-xpomarorpadguu  (rpaguent or 0 go 100% sTunanerat/rekcaHbl) C
noiyuenuem 147 mr (34%) IlpomexkyrouHnoro coequHeHusi 4A B Buzae Oeoro TBEPIOroO

pemectsa. MS(ESI) m/z: 333.9 (M+H)"; 'H SIMP (400 MI'y, CDCls) & 7.34 - 7.30 (m, 3H),
7.30 - 7.22 (m, 4H), 4.89 (s, 2H), 4.83 (s, 2H), 3.73 (s, 2H)

IIpomesxxkyTouHOe coenuHeHue 4:

Yy LG
o £5%

JUOKCaH, 1 10 °C
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K cmecu Ilpomexkyrounoro coeamnenuss 4A (146 wmr, 0437  mmomb),
ouc(rmmuuakonaro)qudopona (133 wmr, 0.524 mmons) u anerara kanus (129 mr, 1.31 mMmounb) B
pakuMOHHOHN BHane noOasmsam auokcaH (3 mu). Cmech nerasmpoBaiy (BaKyyMHPOBAIH H
nponysamu Ar (3x)). Hob6asnsamu PdCla(dppf) CH2Cly agnyxr (9.6 mr, 0.013 mmonsb), 3aTem
PEaKLMOHHYI0 CMech aerazupoBanu (3x Bakyym/Ar). Buany repMeTwdHO 3aKpbIBaId, 3aTeM
Harpesan npu 110°C B Teuenme 2 4. PeaknmonHyro cmech paszOaBmsuin EtOAc, 3atem
npombiBain HO u conmsHeiM pacTtBopoM. Opranmueckyro a3y beicymmsamu (NaxSO4) u
KOHIIeHTpUpoBaiy. ChIpOH NMPOAYKT OUMINAIM C MOMOIIBIO (udmu-xpoMarorpadguu (rpaaineHT
or 0 mo 50% o»srtunanerar/rekcanbl) ¢ nonydeHuem 120 mr (72%) IIpomexyTouHoro
coenuHenusi 4 B Bujie kenTOro Tepnoro semectsa. MS(ESI) m/z: 386.1 (M+H)"; 'H SIMP
(400 MI'u, CDCI3) 6 7.55 (dd, J=7.5, 0.9 'y, 1H), 7.50 (d, J=10.1 I'u, 1H), 7.39 (t, /=7.4 I'y,
1H), 7.32 - 7.22 (m, 4H), 4.84 (s, 4H), 3.80 (s, 2H), 1.33 (s, 12H).

Ipome:xkyTouHoe coennnenne S: 2-(3-Drop-4-(4,4,5,5-rerpamernn-1,3,2-nuokcaboponan-2-
win) e )- 1 -(M30MHIO0INH-2-1JT)3TaHOH
O

IMMpome:xkyTounoe coenunenue SA: 2-(4-bpom-3-propdenrn)- 1-(M30UMHIOTUH-2- 1T )3 TAHOH
O

N
. HATU, i-Pr,NEt @
SR

DMF

COOH

Br
Br

K cmecu 2-(4-6pom-3-¢propdenmn)ykcycnoit kuciorsl (300 mr, 1.287 MMounb), H30MHAOIMHA
(0.161 ™, 1.416 mmons) u HATU (734 wmr, 1.931 mmone) B8 DMF (5 min) nobasnsimn DIEA
(0.450 Mz, 2.6 mMoub). CMech nepeMernBaii P KOMHATHOW TeMIlepaType B TeueHue 18 u.
Peaknmonnyto cmech pasbaBmsuim EtOAc, 3atem mnpomeiBamu H>O, 1 w HCI, HO,
HachimeHHbM Na)COs; u consiHbiM pacTBopoM. Opranmueckyro ¢asy BeicymuBain (NaxSOs),

duasTpoBanu yepes 1" cnoit Si0z u koHUEHTpUpoBaTH. CHIPOH MPOAYKT OYHINATH C TOMOIIBIO
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¢dmm-xpomarorpaduu (rpagueHt ot 0 1o 100% sTunanerar/rekcaHbl) ¢ moaydeHueMm 379 mr
(88%) IIpomexyTouHOro coenuHeHHsi SA B BuIe HE COBCEM O€JIOro TBEPAOIrO BEIIECTBA.
MS(ESI) m/z: 333.9 (M+H)™; "H AMP (400 MI'u, CDCl3) § 7.50 (dd, J=8.0, 7.4 ', 1H), 7.33 -
7.22 (m, 4H), 7.14 (dd, J=9.2, 2.0 I'y, 1H), 7.01 (dd, J=8.5, 1.9 I'y, 1H), 4.83 (s, 4H), 3.72 (s,
2H).

IIpomeskyTouHOE coeqMHEHHE S:

\\/b PdCly(dppf), KOAc
0 Bo
auokcax, 110 °C o’ o

K cmecu  IIpome:xkyrouHoro  coegumHenuss SA (200 wmr, 0598  mmonb),
ouc(nmuuakonaro)audbopona (182 mr, 0.718 mmons) u anerara kaius (176 mr, 1.80 MMonb) B
pakumoHHOH Buane nodasmsun auokcaH (5 mu). Cmech perasupoBaiu (BaKyyMHUPOBAJIU U
nponysamu Ar (3x)). Hobasmsimu PdCly(dppf) CH2Clz anaykt (13 mr, 0.018 mmons), 3aTem
PEaKLMOHHYI0 CMeCh aerasupoBaiu (3X Bakyym/Ar). Buanay repMeTH4HO 3aKpbIBaIM, 3aTEM
HarpeBaju nipu 110°C B Teuenue 2 4. JloGaBisiin JONMOJHUTEIBHOE KOJMYECTBO KaTaIU3aTOpa
(13 wmr), u peakumoHHyr cmech mnepemernnBainun npu 110°C B Teuenme Oonee 2 Yacos.
PeakumoHHYI0 CMeCh OXJIKJAIM A0 KOMHATHOH TeMIlepaTyphl, 3aTeM (UIBTPOBATH U
KOHLIEeHTpUpoBaIH. ChIpOH MPOAYKT OYHUINAIHA C MOMOIIBI (iduI-xpomarorpaduu (rpagueHt
or 0 mo 100% »sTunanerat/rekcanbl) ¢ mnonyudeHrnem 208 wmr (91%) IIpomexyTo4HOro
coelMHEeHHs 5 B Buje >kenToro Teepaoro emectsa. MS(ESI) m/z: 386.1 (M+H)"; 'H AMP
(400 MI'u, CDCl3) 6 7.71 (t, /=6.9 T'y, 1H), 7.35 - 7.20 (m, 4H), 7.13 (d, J=7.5 T'y, 1H), 7.04
(d, /=10.1 T'u, 1H), 4.83 (s, 2H), 4.77 (s, 2H), 3.78 (s, 2H), 1.35 (s, 12H).

IIpome:xyTouHnoe coenunenue 6: 4-bpomuzoxunonus-1(2H)-ox

E.,’r Br
7 o N o) =z
—_—
O (@]

K pactBopy msoxunonus-1(2H)-ona (105 mr, 0.723 mmons) 8 DMF (2 M) noGasmsmn NBS

(142 wr, 0.796 mmonp). CMech mepeMenBaly Npyu KOMHATHON TeMIIepaType B TeUeHue 2 4,
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3aTeM KOHLEHTpupoBaiu. ChIpol MPOAYKT OUMINAIN C MOMOIIBK npenaparuBHoil BOXKX ¢
nonyyerueM 110 mr (68%) IpomeskyTounoro coenunenust 6. MS(ESI) m/z: 223.9 (M+H)";
"H SIMP (500 MI', DMSO-ds) & 11.57 (br. s., 1H), 8.24 (dd, J=8.0, 0.8 I'u, 1H), 7.88 - 7.83
(m, 1H), 7.79 - 7.75 (m, 1H), 7.61 (ddd, J=8.0, 7.1, 1.1 I'y, 1H), 7.55 (s, 1H).

IIpomexyTounoe coennnenue 7: 2-(4-bpomdenmn)- 1 -(M30MHAOINH-2-UIT)3TAHOH

- . N
Br PyBop, ocHoBanue XyHura mBr

K cmecu 2-(4-6pomdenr)ykcycHoit kucnorsl (300 mr, 1.395 mmonsb), usoungonuna (183 wmr,
1.535 mmomnb) u HATU (796 wmr, 2.093 mmons) 8 DMF (5 mut) noGasmsuiu DIEA (0.487 mo,
2.79 mmonb). CMech mnepeMeIlnBald MPU KOMHATHOM TemIepaTrype Ha IMPOTSIKEHUH HOYH.
PeakiiioHHyr0 cmech OBICTPO OXJIaKAaidM BOAOH, 3areM osKkcTparuposamn EtOAc.
Oprannueckyro (asy npomsiBanu 10% LiCl, consiHBIM pacTBOPOM U KOHIIEHTPHPOBAJIH.
OcraTok ouninaau ¢ nomombio ¢au-xpomarorpaduu (EtOAc/rekcan) ¢ nonydeHuem 390 mr
(88%) IpomesxkyTounoro coexunenust 7. MS(ESI) m/z: 316.0 (M+H)".

IMpomexyTounoe coennnenue 8: (4-(2-(M3ounmonun-2-ui)aueTn)heHun)0opoHOBast

KHUCJ0Ta

i \ ?H
ﬁ PdCl,(dppf), KOAC
auokcaH, 110 °C

Cwmech IIpome:kyTounoro coeaunenusi 7 (30 mr, 0.095 mMmonb), Guc(muHAKOIATO)IUOOPOHA
(24 wr, 0.095 mmonp) u anerara kamus (27.9 wmr, 0.285 mmonp) B amokcane (1 wo)
nerazupoBanu (3x Bakyym/Ar). 3atem noGasysmu PACly(dppf) CH2Clz agnykr (2.083 wr, 2.85
MKMOJTb), PEAKIIHOHHYIO CMeCh CHOBa Aera3upoBain (3xX BakyyM/Ar), FepMETUYHO 3aKPbIBAIU
B Buane u Harpesanu npu 110°C B TeueHue 2 uy. Peakuuio ouumianu ¢ MOMOLIBIO
npenapatusHoi BOXKX ¢ momyuenuem 14 mr (53%) Ilpome:xkyTouHoro coeguHeHusi 8.

MS(ESI) m/z: 282.1 (M+H)".

IIpome:xyTounoe coennnenne 9: 1-(M3ounnonun-2-mn)-2-(4-(4,4,5,5-rerpamermn-1,3,2-

nuokcadopoaH-2-mi)peHu)3TaHOH
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E;% Forik g;@

PdCl,(dppf), KOAC
AWOKcaH, 110 °C

B coorBercTBUM € METOAMKON, AaHAJOTMYHOW MeToauke mnoaydeHus IIpomexkyTouHoro
coenuHenusi 8, Ilpomexyrounoe coeqmHenue 7 (400 mr, 1.27 mMMonb) modydanu Mocie
¢mm-xpomarorpagpun  (rpagueHt or 0 po 60% EtOAc/rekcan) 406 wr (88%)
IIpomexxyTounoro coenunenusi 9. MS(ESI) m/z: 364.1 (M+H)"; 'H AMP (500 MI'u, CDCl5)
$782-777 (m, /=83 Iy, 2H), 7.39 - 7.33 (m, J=8.0 I'y, 2H), 7.27 (d, J=0.6 I'y, 3H), 7.27 -
7.24 (m, 1H), 7.20 (d, J=6.6 'y, 1H), 4.84 (s, 2H), 4.77 (s, 2H), 3.81 (s, 2H), 1.38 - 1.31 (m,
12H).

IMpome:xkyTounoe coennnenne 10: N-(4-(4,4,5,5-rerpamernn-1,3,2-arokcaboponas-2-

w1)(EHIT ) MIHIOJNH- | -kapOokcamug
ik
B\
N N/®/ (@)
H

Ipomexyrounoe coenunenue 10A: N-(4-bpomdenmn)uanonus- 1 -kapObokcamug

H Br 0
oY, — O
OCN HN@Br

Cwmech 1-Opom-4-uzonmanarodensona (300 mr, 1.515 mmons) u unponuHa (199 mr, 1.667
mmonb) B CH2Cly (5 mut) mepemernnBany npu KOMHATHOH Temneparype | 4. PeakumoHHyrO
cmech paszbasisuin EtOAc (100 mu), 3arem mpombiBamu 1 H. HCI, HacemuenHbsiM NaxCOs u
CONsIHBIM ~ pacTBOopoM.  Opranmueckyro  ¢a3zy BeicymuBanu Han NaxSOs,  3aTem
KOHIIeHTpupoBaiu. OCTaTOK OYHUINATN ¢ MOMOIIBI (m-xpomarorpaduu (rpagueHt 0-60%
EtOAc/rekcan) ¢ nonydennem 470 mr (98%) Ilpomexyrounoro coenmnenusi 10A B Bune
sxenToit mensl. MS(ESI) m/z: 317.0 (M+H)™; 'H AIMP (500 MI'u, CDCls) & 7.88 (d, J=8.0 I'ny,
1H), 7.49 - 7.42 (m, 2H), 7.41 - 7.35 (m, 2H), 7.22 - 7.17 (m, 2H), 6.99 (td, /=7.4, 1.1 I'u, 1H),
6.47 (br. s., 1H), 4.15 - 4.05 (m, 2H), 3.25 (t, /=8.5 I'y, 2H).
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IIpomesxkyTouHoe coenunenue 10:

o} ,O
/B_B\O
O 0] 0 0
/
A Br B. ﬁ
) . QMNQ -
H PACl,(dppf), KOAC H

pvokcan, 110 °C

K cmecu IIpomexyrouHoro coeamHenuss 10A (470 wmr, 1482  wmmob),

ouc(rmmmuakonaro)qudopona (452 mr, 1.778 mmons) u anerara kanus (436 mr, 4.45 MMouib) B
muokcane (20 mi) nmobGammsuim PdCla(dppf) CH:Cly ammoykr (32.5 wmr, 0.044 wmmob).
Peaxunonnyro cmech paerazupoBanu (3x BakyyM/Ar), repMETHYHO 3aKpbIBAIM B BHAJEe U
Harpesanu npu 110°C B Teuenne 3 4. Peakuuro ObICTPO OXJIAKAATH BOIOM, SKCTPArupOBAIN
EtOAc (2 x 30 mi). OObeqHEHHbII OPraHUYeCKUi CJIOW MPOMBIBAN COJISIHBIM PacTBOPOM,
BoicymuBanu  (NaxSOs) m  koHueHtpupoBaiu. OCTaTOK OUYMINANIA C IOMOLIBIO  (HidLI-
xpomarorpadpun (rpaguent 0-60% EtOAc/rekcan) c¢ mnomyuenuem 430 wmr (80%)
Ipomexyrounoro coequHenusi 10 B Bune Oesnoro TBepaoro BemmectBa. MS(ESI) m/z: 365.1
(M+H)"; 'H SIMP (500 MTI't, CDCls) & 7.89 (d, J=8.0 T'ny, 1H), 7.81 - 7.77 (m, J=8.3 I'u, 2H),
7.52 -7.48 (m, 2H), 7.23 - 7.18 (m, 2H), 7.01 - 6.94 (m, 1H), 6.56 (s, 1H), 4.17 - 4.04 (m, 2H),
3.25 (t,J/=8.5 T, 2H), 1.39 - 1.32 (m, 12H).

Ipome:xyTounoe coenunenne 11: 2-(4-(4-okco-3,4-nurunpodranazus-1-

Y1) EHIIT)TPOTIAaHOBAST KUCJIOTA

0O

®
M

o)

OH

IMpome:xxyTounoe coenunenne 11A: Dt 2-(4-6pomdpeHnT)npornanoar
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CO,Et CO,Et
LDA

Mel
Br Br

K pactBopy stun 2-(4-6pomdennn)anerara (150 mr, 0.617 mmons) 8 THF (3 mu) mpu -78°C
nobasmsim 1.5 M LDA (0.514 mn, 0.926 mmone). Cmech nepemernnBaiu npu -78°C B TeueHue
20 muH, 3aTeM aoOasisu nogometaH (175 mr, 1.23 mMounb). PacTBOp OCTaBIIsIN HarpeBaThCs
70 KOMHATHOH TeMIepaTypbl U MepeMeLINBaIN Ha MPOTSHKEHUH HOYM. PEeaklMOHHYIO CMech
KOHLIEHTPUPOBAJIN, U OCTATOK OYHUINAIHU ¢ MOMOLIbI0 (im-xpomarorpaduu (rpaguent 0-20%
EtOAc/rexcan) ¢ nonydennem 120 mr (76%) Ilpomexyrounoro coenunenusi 11A B Bume
xenroro Macna. MS(ESI) m/z: 257.0 (M+H)"; 'H IMP (500 MI'u, CDCl3) § 7.47 - 7.42 (m,
2H), 7.21 - 7.16 (m, 2H), 4.12 (dddd, J=17.6, 10.4, 7.1, 3.7 I'u, 2H), 3.67 (q, J=7.3 I'y, 1H),
1.48 (d, /=7.2Tu, 3H), 1.21 (t, J=7.2 Ty, 3H).

Ipomexyrounoe coenunenune 11B: Dtun 2-(4-(4,4,5,5-rerpamernn-1,3,2-nrokcaboponaH-2-

wi)enmn)nponanoar

ud i:: ? PdCl,(dppf), KOAc y\

AWoKcaH, 110 °C

K cmecu IIpomexkyrouHoro coemmnenusi 11A (120 wmr, 0467 wmmoIb),

ouc(rmmuuakonaro)qudopona (142 mr, 0.56 mmounb) u anerara kamusi (137 mr, 1.40 mmonb) B
nuokcane (4 mut) nobasisuin PdCla(dppf) CH2Cla anaykt (10 mr, 0.014 mmonb). PeakunoHHy 0O
cMech aerasupoBasid (3X BakyyM/Ar), TeépMETUYHO 3akpbiBad W HarpeBasd npu 110°C B
TeueHre 16 4. PeakUMOHHYIO CMEChb KOHLIEHTPUPOBAJIW, U OCTATOK OYHMIIAIU C MOMOIIBIO
dmm-xpomarorpaduun  (rpaguent 0-30% EtOAc/rekcan) ¢ monydenuem 120 mr (85%)
IpomexyTounoro coenunenusi 11B B Buze sxenroro macna. MS(ESI) m/z: 327.2 (M+H)*; 'H
SAMP (500 MI'y, CDClI3) 6 7.81 - 7.75 (m, J=8.3 I', 2H), 7.35 - 7.29 (m, J=8.0 I'y, 2H), 4.11
(dddd, /=178, 10.6, 7.1, 3.6 T'y, 2H), 3.77 - 3.66 (m, 1H), 1.49 (d, /=72 T'y, 3H), 1.37 - 1.30

(m, 12H), 1.19 (t, J=7.2 T, 3H).

IIpomexxyrounoe  coegunenume 11C:  DOtun  2-(4-(4-okco-3,4-guruapodranazus-1-

Y1) (EHIIT)TIPOTIAHOAT
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OEt
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Pd(PPh), O
~ N +

—>

gy o
A i

K 4-xnopdranasun-1(2H)-ony (70 mr, 0.388 mmons), IIpomexyTounomy coequnenuro 11B
(118 wmr, 0.388 mmounb) u pocharty xanus (206 mr, 0.969 mmonb) nobasmnsanu AHOKcaH (3 M) U
Boay (0.333 mi). Cmech nerasupoBanu (BakyyMHpoBaiu U npoayBanu Ar (5x)). Jobasnsiu
Pd(PPhs)s (22.40 mr, 0.019 mMmonb), 3aTeM cMech aerasupoBaiu (2x). PeakimoHHYO Buany
repMETHYHO 3aKpbIBajJM U HArpeBajul B MHUKPOBOJHOBOM peaktope npu 150°C B teuenue 30
MHH. PEakLMOHHYI0O CMeChb KOHLEHTPHPOBAIM, M OCTATOK OYHMINAINA C IMOMOLIBIO (HidmI-
xpomarorpadpun (rpaguent 0-80% EtOAc/rekcan) c¢ mnomyuenuem 100 wmr (80%)
IpomexyTounoro coequnenns 11C B Bune sxenroii nensl. MS(ESI) m/z: 323.1 (M+H)"; 'H
SAMP (500 MI', DMSO-de) 6 12.84 (s, 1H), 8.41 - 831 (m, 1H), 7.98 - 7.84 (m, 2H), 7.70 (d,
J=1.7Tn, 1H), 7.57 (d, J/=8.3 I'y, 2H), 7.47 (d, J=8.0 'y, 2H), 4.20 - 4.02 (m, 2H), 3.91 (d,
J=6.9Tn, 1H), 1.46 (d, /=7.2T'u, 3H), 1.17 (t, J=7.0 T'y, 3H).

IIpomexxyTouHoe coennHenue 11:

0] 0
OEt OH

O LiOH O

~N ~N

| |
D! D@

K pactBopy Ipomexyrounoro coenmuenuss 11C (100 mr, 0.310 mmons) B THF (3 wmn)
nobasmsim 1 M LiOH (0.620 mu, 0.620 mmonb). CMmech mepeMeInnBaid MPU KOMHATHOM
TeMIeparype B TE€YEHHE 3 U, 3aTeM KOHIEeHTpupoBain. OCTaTOK OUYHINATIH C TIOMOLIBO
npenaparusHoi BOXX ¢ monyuennem 90 mr (99%) Ilpome:xkyTrounoro coeamHenusi 11 B
Buje Genoro Teepaoro semectsa. MS(ESI) m/z: 295.1 (M+H)™; 'H AMP (500 MI', DMSO-
de) 6 12.83 (s, 1H), 8.42 - 8.23 (m, 1H), 7.99 - 7.82 (m, 2H), 7.78 - 7.66 (m, 1H), 7.61 - 7.52
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(m, J=8.0 I'y, 2H), 7.50 - 7.40 (m, J=8.0 I'u, 2H), 3.80 (q, /=7.2 'y, 1H), 1.44 (d, J=6.9 I,
3H).

IIpomexyTounoe coenuHenue 12: 6-Metokcu-N-(4-(4,4,5,5-rerpamernn-1,3,2-

nuokcadoposan-2-wi)eHn ) MHI0MHH- | -kapOokcamu

~o

0]
N—( /o
HN B\
(0]

IIpomexyTounoe coennHenue 12A: N-(4-bpomdeHnnn)-6-MeTOKCUNHAOINH- 1 -kapOokcamun

o

/O\CLH) /©/Bf .

OCN N—4

HN@—Br

1-bpom-4-m3ouuanarobenson (146 mr, 0.737 MMOJb) CMEIIMBAIUA C O-METOKCHHHIOJHMHOM
(110 mr, 0.737 mmonb) B DCM (3 ™), U mepemMelmuBaid MpU KOMHATHOW TeMIeparype B
TedyeHue 2 4. PeakimonHyro cmech pasdasnsian EtOAc (100 mu), 3arem npombiBanu 1 H. HCI,
HachimeHHbIM Na)COs3 u consiHbiM pacTBOpoM, BbicymuBain (NaxSO4) U KOHIIEHTPUPOBAJIH.
Ocrarok ouuInaiud ¢ nomMoimblo ¢uam-xpomarorpadpuu (rpagueHt 0-50% EtOAc/rexcan) c
nosiyuenuem Ipomexkyrounoro coenunenust 12A (230 mr, 0.662 mmounsb, Beixox 90%) B Buze
nyprnypHoro Teepaoro Bemectsa. MS(ESI) m/z: 3469 (M+H)"; 'H AMP (500 MIw,
xyopodopm-d) 6 7.58 (d, J/=2.2 T'y, 1H), 7.43 - 7.34 (m, 2H), 7.34 - 7.28 (m, 2H), 7.02 (d,
J=8.3 I'y, 1H), 6.60 (br. s., 1H), 6.50 (dd, J=8.1, 2.3 I'y, 1H), 3.98 (t, J=8.5 I'y, 2H), 3.82 -
3.72 (m, 3H), 3.07 (t, /=8.4 'y, 2H).

IIpomesxkyTouHoe coequHeHue 12:

o o

e Ot
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K cmecu IIpome:xkyrounoro coemunenusi 12A (230 wmr, 0.662 mmons), 4,4,4',4',5,5,5',5'-
okramermn-2,2'-6u(1,3,2-nuokcadoponan) (202 mr, 0.795 mmonb) u auerata kamust (195 wmr,
1.99 mmonb) B nuokcane (20 mu) nobasmsimm PdCly(dppf) CH2Cly agnyxr (14.5 wmr, 0.020
MMOJIb). PeakinonHyto cMmech nerazupoaiu (3X BakyyM/Ar), répMETHYHO 3aKPbIBAIN B BHAJIE
u HarpeBaiu rpu 110°C B reuenue 3 4. Cmech pazdasnsiinm BopoH, skcrparuposanu EtOAc (2x
30 mu). OObeaMHEHHBI OPTaHUYECKUH CJIONW MPOMBIBAIN COJISIHBIM PAacTBOPOM, BBICYIINBAJIH
(Na;SO4) u xonuentpupoBanu. OCTaTOK OYMINANIA € MOMOIIBI  (PudIn-xpoMaTorpadpun

(rpaguent 0-60% EtOAc/rexcan) ¢ nonyuenuem Ilpomexyrounoro coexmnenus 12 (230 wr,

BeIxOn 88%) B Bujie Gestoro Tepaoro semecrsa. MS(ESI) m/z: 395.1 (M+H)™.

IIpomexyTounoe coenunenne 13: 4-(4-bpom¢pennn)-2-(4-merokcudensmn)pranazus-1(2H)-
OH

Br Br

0
ch03, DMF =N ~
N
0

50°C,3u4

4-(4-Bp0M(1)eHI/IJ1)(1)Tana3HH-1(2H)-0H (1.50 r, 4.98 mmonb), K2COs (1.38 1, 9.96 mmounb) u
cyxoit DMF (25 mu1) no6asinsiiu B KpyriioqoHHY0 koJi0y. K Bblleyka3aHHO# cMecH 1o0aBIIsIu
no KamwsiM 1-(xaopmermn)-4-merokcudenson (1.35 min, 9.96 MMonb) ¢ mepeMeInnBaHUuEeM MPH
KOMHATHOW TeMITepaType Ha MPOTSHKEHUH 5 MHUH. 3aTeM PEaKLMOHHYIO CMECh MePEeMEeIIHBaIIH
npu 50°C B TedyeHue 2 4. PeakLIMOHHYIO CMeCh OXJI&XKAAIU O KOMHATHOM TeMIepaTyphl,
pazbasisuu Bomoi (150 mur) m EtOAc (250 mut). Opranundeckyro (asy pasnensi, mpOMbIBAIH
Bozo# (3x100 mu), comsibiM pactBopoM (1x50 mut) u BeicymuBanu (NaxSO4). EtOAc ynansmm
NOJ MTOHFJKEHHBIM JIABJICHHEM, M OCTaTOK OYHINAIN C MOMOIIBK (iau-xpomarorpadun (0-
50% EtOAc/rekcan). BemecTBo nepekpucrauimnzoBbiBain u3 rekcanos/EtOAc (7:3; ~100 mu),
NPOMBIBAJIM T€KCAHAMU W BBICYIIMBAJIH C mojiydeHueM IlpomexyTouHoro coenuHeHusi 13
(1.39 r, BoIXOA 66.2%) B BuAE Genoro Teepaoro semectsa. MS(ESI) m/z: 421.0 (M+H)*; 'H-
SAMP (400 MI'u, CDCls) 6 ppm 8.56 - 8.49 (m, 1H), 7.75 (quind, J=7.4, 1.3 I'u, 2H), 7.69 -
7.62 (m, 3H), 7.47 (t, J=7.9 I', 4H), 6.85 (d, /=8.6 I'y, 2H), 5.39 (s, 2H), 3.77 (s, 3H).

IMpomexyTounoe coenunenue 14: 4-(4-Amuaodennn)-2-(4-meTokcubeH3 i )prasa3sut-

1(2H)-oH
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Br NH,
NaN3, S)-Pro
|
Cu,0, DMSO N
100°C,54

Ipomexytounoe coenunenne 13 (0.500 r, 1.187 mmons), L-nponus (0.178 1, 1.543 mmonb) u
okcua mexu (0.170 r, 1.19 mmonb) momemanu B 20 mut Buany noxa aasieHuem, u DMSO (8 mur)
nobasnsny. PeakIMOHHYI0 CMecCh JAerasupoBaid ¢ nepememinBaHueM (3X BakyyM/Ar), u
nobasnsanu azun Hatpus (0.154 1, 2.37 Mmonb). PeakinoHHyI0 CMech CHOBA JierasupoBanu (2x
BaKyyM/Ar) u nepemewnBanu B armocdepe Ar npu 100°C B Teuenue 5 4. PeakIimoHHYIO CMeCh
obicTpo oxnaxnanu HacbimeHHbIM NH4Cl, pasbasnsiu EtOAc (200 mun) u Bomoit (100 mu).
Opranunueckyio ¢aszy npombiBanu HacbieHHbIM NayCOs3 (2x), BOIOH, CONSIHBIM PacTBOPOM,
BoicymnBaiy (NaxSOs4) M KOHIEHTPUPOBAIHM. BemectBo ouHIaiu ¢ MOMOLIBIO (JdmI-
xpomarorpadpun (0-80% EtOAc/rexcan) ¢ monyuenuem IlpomexyTouHoro coexunenusi 14
(0.386 1, BeixOA 91%) B BHIe He coBceM Oenoro TBepaoro BemecrBa. MS(ESI) m/z: 421.0
(M+H)"; 'H-SIMP (400 MI', CDCls) & ppm 8.54 - 8.46 (m, 1H), 7.84 - 7.77 (m, 1H), 7.77 -
7.66 (m, 2H), 7.50 (d, J=8.6 I'y, 2H), 7.41 - 7.35 (m, 2H), 6.85 (d, J=8.6 I'u, 2H), 6.80 (d,
J=8.6 'y, 2H), 5.40 (s, 2H), 5.30 (s, 2H), 3.77 (s, 3H)

Ipome:xkyTounoe coenmnenne 15: 1-(2-['unpokcu-2-merunnponun)- 1 H-uanazon-3-
KapOOHOBAas KUCIIOTA

HO

N-N
\ )
OH
Ipomexyrounoe coexuHenue 15A: Drtun 1-(2-ruppokcu-2-merunmnponui)-1H-uanazon-3-

KapOoKcHIaT

HN-N
0 N
) \Ijo Cs,CO;4 Ny P
OEt > OEt
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B Bmany, comepxamyro stun 1H-unnason-3-kapOokcumar (75 wmr, 0.39 mmons) u 2,2-
mumetrokcupad (0.088 v, 0.99 mmons), nobasmsun aneronurpua (1.5 mi). K sToii cmecn
nobasmsmm Cs2CO; (193 wmr, 0.591 mmonb). Buany repMeTHuHO 3aKpbIBaiM, U CMEChH
nepemermuBan npu 90°C B Teduenue 2.5 4. PeakiuonHyo cmech pasaemsui mexnay EtOAc u
H,O. Bomnyio a3y oskcrparupoBamun EtOAc. OObennHEHHYHO OpraHudeckyro ¢asy
MPOMBIBAJIA  COJITHBIM pacTBopoM, BbicymmBamn (Na;SOs) u koHuenrpuposanu. Ceipoi
NPOAYKT OYHINAIM ¢ mnomompelo ¢upm-xpomarorpadpun (rpamuent or 0 mo 100%
sTHnanerar/rekcanbl) ¢ nonydeHneM Ilpomexyrounoro coeamHenusi 15SA (45 mr, BbIXO[
43.5%) B Bume OecusetHoro macia. MS(ESI) mv/z: 263.1 (M+H)"; 'H AMP (400 MIn,
xynopodopm-d) & 8.24 (dt, /=8.3, 0.9 T'y, 1H), 7.58 - 7.52 (m, 1H), 7.50 - 7.43 (m, 1H), 7.32
(ddd, J=8.0, 6.9, 0.9 ', 1H), 4.52 (q, J=7.2 I', 2H), 4.45 (s, 2H), 2.73 (s, 1H), 1.48 (t, J=7.2
I'u, 3H), 1.26 (s, 6H).

ITpomexxyTounoe coenunenue 15:

HO HOZL
ZL BoaHbIn LiOH, THF, MeOH

N7\ 0 — NS

K pacteopy IIpomexyrounoro coeamnenusi 15A (45 wmr, 0.17 mmons) B THF (1 wmn)
nobasnsin 1 M Boasbiit LIOH (0.20 my, 0.20 mmons), ¢ mocneayomum nodasinearnem MeOH
(0.3 mu1). 'oMOreHHYI0 CMeCh MepeMeLIHBai P KOMHATHOHN TemrepaTtype B Tedenue 1.5 u.
HoGasnsiin  monojautenbubii 1 M Bomweii LiIOH (0.1 wmn, 0.1 wMmomb), U CMech
nepeMeInBali NP KOMHATHON TeMIepaType B TeueHue 14 4. PeaknOHHYyI0 CMeCh YaCTUYHO
BBIIAPUBATIM U YAAJIEHHs JIeTydyux pactBopurenei. PactBop pasbasmsimm H>O, 3atem
noakucysu 1 1. HCI (~0.3 mu). Bonnyro ¢asy skcrparuposanmu EtOAc (3x). O0bequHEHHYO
OpraHu4Yeckyro (asy mpoMbIBaNIM CONSAHBIM  pacTBOpoM, BbicymuBaiu (NaxSOs4) w
KOHLIEHTpUpOBaIH ¢ nionydeHneM Ilpomexxyrounoro coequnenust 15 (40 mr, Berxon 100%) B
BUJIE He coBceM Genoro Tepaoro Bemectsa. MS(ESI) m/z: 235.1 (M+H)™; 'H AMP (400 MTI'w,
xynopodopm-d) 6 8.27 (d, /=8.1 I'y, 1H), 7.59 (d, /=8.4 I'y, 1H), 7.48 (t, /7.6 I'y, 1H), 7.41 -
7.31 (m, 1H), 4.48 (s, 2H), 1.30 (s, 6H).

Ipome:xyrouHoe coenmnenne 16: 1-(2-I mapokcu-2-merunnpornun)-1 H-uanon-3-kapboHoBas

KHUCJIOTa
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IIpomexyTrounoe coenmHenue 16A: Metun 1-(2-ruppokcu-2-merunmnponui)-1H-urmnon-3-

Cs* HOZL
0. O
HN hig
v e L ol -\ o
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OMe OMe

B Buany, conmepxamyro wmerun |H-unpon-3-kapOokcmmar (200 mr, 1.14 mmonp) u 2,2-

KapOokcumaT

aumetuinokcupan (0.254 mn, 2.85 mmonb), nobasmsu auetoHutpui (3 ). K atoit cmecu
nobaBmsmn Cs2CO; (558 wmr, 1.71 mmonp). Buany repMeTudHO 3akpblBad, M CMeECh
nepemewnBanu npu 90°C B Teuenue 2.5 4. PeakunonHyto cmech pasznessuin mexay EtOAc u
H>O. Bomnyto ¢asy osxcrparmpoBamu EtOAc. OObenuHEHHYH0 OpraHu4eckyr ¢asy
NPOMBIBAJIN COJISIHBIM pacTBopoM, BbicymuBaiu (NaxSOs) u xoHuentpuposanu. CbIpoil
NPONYKT OYHMINAIA ¢ mnoMoIlbo  ¢udiu-xpomarorpaduu  (rpaguent or 0 go  100%
STHNALETAT/TeKCaHbl) ¢ nojy4deHueM Ilpome:xkyTounoro coenuHeHusi 16A (274 wmr, 1.108
MMOb, BbIXOn 97%) B BHze Gesnoro Tepnoro semectsa. MS(ESI) m/z: 248.1 (M+H)"; 'H
SAMP (400 MTI', xnopodopm-d) & 8.26 - 8.11 (m, 1H), 7.91 (s, 1H), 7.49 - 7.38 (m, 1H), 7.31 -
7.23 (m, 2H), 4.13 (s, 2H), 3.91 (s, 3H), 1.48 (s, 1H), 1.29 (s, 6H).

IIpomexxkyTouHoe coenuHeHue 16:

HO HO
BoaHbii LiOH, THF, MeOH

N A 0 —_— > N N 0
OMe OH

K pacrBopy IIpomexyrounoro coenuHenusi 16A (272 mr, 1.10 mmons) B THF (5 ™)
nobasmsin 1 M Bogssiit LIOH (1.2 mn, 1.2 mmone) ¢ nocaenyromum nodasnesnem MeOH (1
mi1). ['oMoreHHyr0 cMmech mepeMeInnBaid NpPU KOMHATHOW TeMIiepatype B TedeHue 1.5 |.

HobGasmsiin  monojautenbHblii 1 M Bomweii LiIOH (1.0 mn, 1.0 Mmonb), U cMech



108

NepeMeInBaI NP KOMHATHOU TeMIlepaType B TeueHue 14 4. PeakiinOHHy0 CMeCh HarpeBaiu
npu 50°C B TedueHue 24 4, 3arem npu 60°C B TeueHue 9 4. PeakIIMOHHYIO CMeCh YaCTUYHO
KOHIIEHTPUPOBAIN IJISl YAAJIEHUs] OPraHMYECKOro pacTBOpUTENs. YaCTHYHO HEPACTBOPUMYIO
cmech paszdasisin H2O u npomsianu Et2O. Opranuueckyro ¢asy skcrparuposanu HxO (2x).
OObenuueHHy0 opranuueckyro (asy moxkucisuiu 1o pH 3 ¢ momomseto 1 v HCI, 3arem
skcrparupoBain EtOAc (3x). OObenuHeHHYI0 OpraHu4eckyro (azy NpPOMBIBAIN COJISTHBIM
pactBopoM, BbicymuBain (Na:SO4) u KOoHUEHTpUpoBanu ¢ noaydeHueM IIpomeskyTo4HOro
coeanHenus 16 (255 mr, Berxon 99%) B Buze He coBceM Oenoro TBepaoro Bemecrsa. MS(ESI)
m/z: 234.1 (M+H)"; 'H SIMP (400 MI'u, xnopodopm-d) & 8.27 - 8.20 (m, 1H), 8.01 (s, 1H),
7.49 - 742 (m, 1H), 7.34 - 7.26 (m, 2H), 4.15 (s, 2H), 1.30 (s, 6H).

IpomexxyTounoe coenunenue 17: 1-(2-(Iumernnamuno)atun)-1 H-unnazon-3-kap6oHosas
KUCJIOTa
) /
N\
HO ¢ N’A\va\

Ipome:xxyrounoe coennnenne 18: 2-(2-([Aumernnamuno)stun)-2H-uHna3om-3-kapOooHoBast

KuCJ0Ta

o

|
/\/N\
&

Ipomexyrounoe coenumnenne 17A: Merun 1-(2-(aumerunamuno)stin)-1H-uanazon-3-
KapOoKcHIaT
Ipomexyrounoe coeaxmnenne 17B: Metun 2-(2-(aumermnamuHo)stuin)-2H-nanason-3-

KapOoKcHIIaT
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B repmernuno 3akpeitoii mpobupke stun 1H-unpazon-3-kapbokcumnar (50 mr, 0.263 mMmonb),
cMmetanubiii ¢ 2-6poM-N,N-numermmstanamusoMm (120 mr, 0.789 mmons), K2COs; (182 wr,
1314 mmonp) B DMF (5 wmi), nepememmBamu mnpu 80°C Ha MPOTSDKEHHH HOYH.
Konuenrpuposanu u ouninaim ¢ nomoursio npenaparusHoil BOXKX. Orbupanu nse ¢ppaximy,
nepByro (ppakumo KOHUEHTpupoBaiu ¢ nonyueHuem [lpomexxyrounoro coennnennst 17A (29
Mr, BbIXOA 45%) B Buze Genoro Teepmoro Bemectsa. MS(ESI) m/z: 248.1 (M+H)"; 'H SMP
(400 MTI'n, xnopoopm-d) d 8.21 (d, J=8.4 I'y, 1H), 7.65 - 7.59 (m, 1H), 7.58 - 7.52 (m, 1H),
7.43 -7.36 (m, 1H), 4.96 (t, J=6.4 'y, 2H), 4.06 (s, 3H), 3.81 (t, J=6.4 I'y, 2H), 2.88 (s, 6H).
Bropyro ¢pakumto KOHLUEHTpHpoBaiu ¢ nonyydeHrnem [Ipome:kyrouHoro coennnenusi 17B (19
mr, BIxon 29%) B Buze Genoro Teepaoro emectsa. MS(ESI) m/z: 248.1 (M+H)"; 'H AMP
(400 MTI'u, xnopodopm-d) 6 8.00 (d, J=8.4 I'u, 1H), 7.74 (d, J=8.8 'y, 1H), 7.44 - 7.38 (m,
1H), 7.38 - 7.29 (m, 1H), 5.35 (t, J=6.1 T'u, 2H), 4.06 (s, 3H), 3.80 (t, J=6.1 I'u, 2H), 3.00 (s,
6H).

IIpomexxyTouHoe coennHenue 17:

o o)

N, / _ N, /
~o ¢ NN _LioH Ho” ¢ NTNAN

Ipomexyrounoe coenuHenue 17A (28 wmr, 0.113 mmons) pactBopsiiu B THF (2 M),
nobasnsm 1 M ruppokenn nurus (0.283 mut, 0.283 MMoIb), epeMennBaiyd NpH KOMHATHOM
Temreparype Ha npotrsokeHnd Houn. Konnentpuposanmu u nomkucisiin TFA, pactBopsiiu B
ACN, ounmanu c¢ nomombto npenaparuBHoii BOXKX ¢ nonyuenuem IlpomexyTouHoro
coenunenuss 17 (23 wr, Bbixon 87%). MS(ESI) m/z: 234.1 (M+H)"; 'H SIMP (400 MTIn,
Meranon-ds) 6 8.20 (dt, J=8.3, 0.9 I', 1H), 7.79 - 7.73 (m, 1H), 7.57 (ddd, J=8.5, 7.2, 1.1 I'L,
1H), 7.40 (ddd, J=8.1, 7.1, 0.9 T'y, 1H), 4.97 - 491 (m, 2H), 3.89 - 3.81 (m, 2H), 3.04 (s, 6H).
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IIpomesxkyTouHoe coenuHenue 18:

HO
—0
0 (o)
= N LiOH - N /
N <"\

N
\

B cootBercTBum co crnocobom monyueHus: Ilpome:kyrounoro coenmHenusi 17, oMbUIeHHEM
IIpomexyrounoro coenmnenuss 17b (19 wMr) rUAPOKCHAOM  JUTUS — TOJyYajH
IIpomexxyTounoe coequnenue 18 (16 mr, 89%). MS(ESI) m/z: 234.1; 'H SIMP (400 MTI'n,
Mertanon-ds) 6 8.10 (dt, J=8.5, 1.0 I', 1H), 7.76 (dt, J=8.7, 0.9 'y, 1H), 7.41 (ddd, J=8.6, 6.7,
1.2 T, 1H), 7.34 - 7.28 (m, 1H), 5.38 - 5.32 (m, 2H), 3.89 - 3.81 (m, 2H), 3.02 (s, 6H).

IIpomexyrounoe coenunenune 19: 2-(Oxcuran-3-unmernn)-2H-unnazon-3-kapOboHoBast

KHUCJIOTa

3

Ipome:xyTounoe coenunenne 20: 1-(Oxcuran-3-unmern)-1H-unnazon-3-kapOboHoBast

KHUCJ0Ta

o

N—-N
\ o]
OH
Ipomexyrounoe coenumHenue 19A: Ortun  2-(okcuras-3-unmerwn)-2H-urnazon-3-
KapOoKcHIIaT

Ipomexyrounoe coexmnenne 19B: Ortun  1-(okcuran-3-unmernn)- 1 H-uanazon-3-

KapOoKcHIaT
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B Buany, comepxamyto stun 1H-manason-3-xap6okcunmar (50 wmr, 0.263 mmonb) B
arieronuTpuiie (2 mi), nodasmsmm 3-(Opommermn)okcutad (59.5 mr, 0.394 mmons) u Cs2CO3
(128 wr, 0.394 mmonb). Buany repmMeTnyHO 3aKkpbiBaiif, U cMech nepemernusaiu mpu 90°C B
teuenue 3 4. Jlobasnsamn DCM, ¢unbTpoBaiy, KOHIEHTPUPOBAIH, U OCTATOK 3arpyskanu Ha 10
r KOJIOHKY, smoupoBanu EtOAc/rekcanom (0-60%); cobupanu nepsbiit nuk npu 20% EtOAc,
KOHLIEHTpupoBanu ¢ nonydeHneM Ilpomexyrounoro coexunenuss 19A (27 mr, Beixon 40%).
MS(ESI) m/z: 261.1 (M+H)"; 'H SIMP (400 MTI'u, xnopodopm-d) & 8.03 (dt, J=8.4, 1.2 I'n,
1H), 7.77 (dt, J=8.5, 1.0 I'y, 1H), 7.40 - 7.33 (m, 1H), 7.33 - 7.28 (m, 1H), 5.24 (d, J=7.3 I'y,
2H), 4.81 (dd, J=7.9, 6.4 ', 2H), 4.67 (t, J=6.3 I'y, 2H), 4.50 (q, J=7.0 I'y, 2H), 3.80 - 3.64 (m,
1H), 1.51 (t,J=7.0 I'y, 3H).

Bropoii nuk cobupanu npu 35% EtOAc, koHeHTpupoBaiu ¢ nonydeHrueM IpoMe:kyTouHOro
coenunenuss 19B (30 wmr, Beixom 44%). MS(ESI) 261.1 (M+H)"; 'H AMP (400 MIw,
xjopodopm-d) 6 8.23 (dt, J=8.3, 0.9 I'u, 1H), 7.54 - 7.44 (m, 2H), 7.33 (ddd, J=8.1, 6.7, 1.2 I'Ly,
1H), 4.85 - 4.76 (m, 4H), 4.59 - 4.55 (m, 2H), 4.54 - 4.48 (m, 2H), 3.70 (tt, J=7.5, 5.8 I'u, 1H),
1.48 (t, J=7.2 T'u, 3H).

IIpomexxyTouHoe coennHenue 19:

N-N LiOH NN o

o)
I Y / Yy
OEt OH

B coorBerctBun co crnocobom monyueHus: Ilpome:kyrounoro coennmHenusi 17, oMbUIeHHEM

IIpomexyTouHoro coenuHenus 19a (27 mr) ruapokcuaom JuTHs noiydanu [IpomexxyTodnoe
coenunenue 19 (24 mr, 99%). MS(ESI) 233.1 (M+H)"; 'H AMP (400 MI'u, Metanon-ds) d
8.39 (dt, J=8.6, 1.0 I'y, 1H), 7.91 - 7.87 (m, 2H), 7.65 (ddd, J=8.5, 5.4, 2.3 I';, 1H), 5.18 (dd,
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J=14.1, 8.4 T'y, 1H), 4.97 (dd, J=13.9, 5.3 I'y, 1H), 4.90 (dd, J=11.6, 8.3 I'y, 1H), 4.69 (dd,
J=11.6, 5.2 'y, 1H), 3.86 (d, J=5.3 'y, 2H), 3.69 (tt, J=8.3, 5.3 T', 1H).

IIpomesxxkyTouHoe coenunenue 20:

%O YO
N-N LiOH N-N

3P \ 0
B coorBercTBun co crnocobom mnonyueHus: Ilpomeskyrounoro coenmHenusi 17, oMbUIeHHEM
IIpomexyrounoro coenmHenusi 19b (30 Mr) TrUAPOKCHAOM  JIUTUS — TOJyYajH
IIpomexxyTounoe coenunenne 20 (22 mr, 82%). MS(ESI) 233.1 (M+H)"; 'H SIMP (400 MTI'n,
Meranon-d4) 6 8.15 (dt, /=8.2, 1.0 I'y, 1H), 7.71 (dt, /=8.5, 0.8 I';, 1H), 7.49 (ddd, J=8.5, 7.2,

1.1 Ty, 1H), 7.32 (ddd, J=8.1, 7.1, 0.9 Ty, 1H), 4.93 - 4.85 (m, 2H), 4.61 (t, J=6.2 T'n;, 2H),
3.76 - 3.60 (m, 1H).

Ipomexyrounoe coenunenue 21: 1-((1-((ben3unokcu)kapOOHUI ) TUTIEPUINH-4-HJT)METHI)-

1H-unpnazon-3-kapOoHOBast KHCJIOTa

ICbz
N

~N
N \ o
OH

Ipomexyrounoe coequmHenue 21A: Merun 1-((1-((6eH3unokcn)kapOOHMIT)TUTIEPUINH-4-

wn)Metwn)- 1 H-unnazon-3-kapOokcunar
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B Buany, comepxamyto stun 1H-unpason-3-kapbokcmmar (100 mr, 0.526 mmonb) B
arieronuTpuiie (5 mi), nobassuin OeHszun 4-(0pommeTn)nunepunuH-1-kapbokcunat (246 mr,
0.789 mmonb) u Cs2CO3; (257 wr, 0.789 mmonb). Buany repMeTHdyHO 3aKpbIBajHM, U CMECh
nepememBanu npu 90°C B Teuenue 12 u. KoHUEHTpupoBaiu M OUUIIAIUA C MOMOLIBIO
npenapatuBHoi BOXX. OtOupanu nBe ¢pakumu, nepByr (pakiHi0 KOHLEHTPUPOBAIU C
nonyuernneM IIpomexxyrouHoro coegunenusi 21a (80 wmr, Bbixonm 37%) B BHume Oenoro
tBepnoro semectsa. MS(ESI) 408.1 (M+H)™; H SIMP (400 MI', xnopodopm-d) & 9.62 (br. s.,
1H), 8.24 (dt, J=8.1, 0.9 I', 1H), 7.51 - 7.43 (m, 2H), 7.40 - 7.30 (m, 6H), 5.17 - 5.10 (m, 2H),
436 (d, J=7.3 I'y, 2H), 4.30 - 4.15 (m, 2H), 4.06 (s, 3H), 2.86 - 2.66 (m, 2H), 2.30 (ddt, J=15 4,
7.8,3.8 Ty, 1H), 1.67 - 1.50 (m, 2H), 1.30 (qd, J=12.4, 4.1 I'u, 2H).

IIpomexxkyTouHoe coenuHeHue 21:

ICbz ICbz
N N
LiOH 9
N-N o) N/I\\I fo)

\
OMe @\/(()H

B cootBercTBun co crnocobom monyueHusi Ilpome:kyrounoro coenumHenusi 17, oMbUIeHHEM
Ipomexyrounoro coeguHenuss 21A (80 Mr) THUAPOKCHAOM JIMTUS — TOJYyYajH
IpomexyTounoe coenunenne 21 (46 mr, 60%). MS(ESI) 394.1 (M+H)"; '"H SIMP (400 MTI'w,
Mertanon-d4) & 8.15 (dt, J=8.2, 1.0 I', 1H), 7.65 (d, J=8.6 I'y, 1H), 7.46 (ddd, J=8.4, 7.0, 1.1
I'u, 1H), 7.34 - 7.24 (m, 6H), 4.87 (br. s., 2H), 4.38 (d, J=7.3 I'y, 2H), 4.11 (d, J=13.6 'y, 2H),
2.76 (br. s, 2H), 2.25 (ddt, J=15.2, 7.7, 3.9 I'u, 1H), 1.52 (d, J=11.4 I'y, 2H), 1.25 (qd, J=12.4,
4.4 I'u, 2H).
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Ipome:xxyrounoe coenmuenne 22: 1-((Terparunpo-2H-nupan-4-un)merin)-1H-unnazon-3-

KapOOHOBAast KUCIIOTA

0}

N-N
\ o
OH

IIpomexyrounoe coeamHenue 22A: Merun 1-((terparuapo-2H-nupan-4-un)mernn)-1H-

WHa30J1-3-KapOoKcHuiar

(o)
Cs*
N Br O (o}
v
o (Y b
(0}
22a

B Buany, conepxamyro 3tin 1H-unnazon-3-kapookcunar (150 mr, 0.789 mmons) B8 DMF (2
mi1), nobasisuin 4-(6pommerun)rerparuapo-2H-nupan (212 mr, 1.18 mmons) u Cs:COs3 (385
mr, 1.18 Mmoib). Buany repMeTudHO 3aKpbIBaiiu, U cMeCh nepemernBaiu npu 90°C B TeueHue
3 4. PeakuiMOHHYIO CMECh KOHIIEHTPHUPOBAJIN U OYHIAH C TTOMOIIBIO npenapatuBHoil BOXKX.
Otbupanu nBe (¢pakuuu, TMepBy0 (GpPaKkIUIO  KOHIEHTPUPOBAIH C  MOJyYEHHEM
IIpomexyTounoro coequHerusi 22A (76 mr, Beixon 35%) B Buze 6€0ro TBEPAOrO BELIECTBA.
MS(ESI) 275.1 (M+H)"; 'H IMP (400 MTI', xnopodopm-d) & 823 (dt, J=8.3, 0.9 ', 1H),
7.50 - 7.47 (m, 2H), 7.34 (ddd, J=8.1, 4.6, 3.2 ', 1H), 4.37 (d, J=7.5 'y, 2H), 4.09 - 3.99 (m,
5H), 3.47 -3.33 (m, 2H), 2.46 - 2.30 (m, 1H), 1.55 - 1.45 (m, 4H).

IIpomexxkyTouHOE coequHeHHe 22:

0}

LiOH

N-N

30 NN o
- WH
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B cootBercTtBun co crnocobom monyueHus: Ilpome:kyrounoro coenmHenusi 17, oMbUIeHHEM
Ipomexyrounoro coeguHenuss 22A (78 Mr) THUIPOKCHAOM  JIMTUS — TOJyYajH
IpomexyTouHoe coeaunenne 22 (66 mr, 89%). MS(ESI) 261.1 (M+H)"; '"H SIMP (400 MTI'w,
Mertanon-d4) & 8.21 - 8.11 (m, 1H), 7.66 (d, J=8.6 I'y, 1H), 7.46 (td, J=7.7, 0.9 I', 1H), 7.30
(ddd, J=8.1, 7.1, 0.7 T'u, 1H), 4.37 (d, J=7.3 I'y, 2H), 3.88 (dt, J=11.3, 3.2 I'y, 2H), 3.39 - 3.33
(m, 2H), 2.29 (dt, J=15.1, 7.6 ', 1H), 1.48 - 1.36 (m, 4H).

IIpomexyTounoe coenunenne 23: 1-((3-Metunokcuras-3-un)mern)- 1 H-unnaszon-3-
KapOOHOBAast KUCIIOTA

0]
N-N
\ O
OH
IIpome:xxyTounoe coenumnenne 23A: Dtun 1-((3-merunokcuran-3-un)merun)- 1 H-unnazon-3-

KapOoKCHIaT

Cs*

HN-N o Br hig
\ Cs*0 N-N 0
OEt » ;
o) OEt

B coorBerctBum co cmocobom monyueHusi IIpomexyrounoro coexuHenusi 19B,

ankunupoBanueM  >tun  |H-unpaszon-3-kapbokcmmata (200 wmr)  3-(6pommetiun)-3-
MeTrnokcutaHoMm monydain Ilpomexyrounoe coenmunenue 23A (183 wmr, 63%). MS(ESI)
275.1 (M+H)*; 'H AMP (400 MTI', xnopodopm-d) & 8.26 - 8.20 (m, 1H), 7.49 - 7.44 (m, 2H),
7.35 - 7.28 (m, 1H), 4.80 (d, J=6.2 T'u, 2H), 4.65 (s, 2H), 4.56 - 4.47 (m, 2H), 4.45 - 4.36 (m,
2H), 1.48 (t,J=7.2T'u, 3H), 1.30 (s, 3H).

IIpomesxkyTouHOE coequHEeHHE 23:
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LiOH

B coorBerctBun co crnocobom monyueHus: Ilpome:kyrounoro coenmHenusi 17, oMbUIeHHEM
IIpomexyrounoro coenumHenusi 23A (183 Mr) TUAOPOKCHUIOM JIUTHS — TOJy4YajH
IIpomexxyTounoe coenunenune 23 (145 wmr, 88%). MS(ESI) 247.1 (M+H)"; 'H SIMP (400
MI'u, Meranon-ds) 6 8.16 (dt, J=8.3, 1.0 I';, 1H), 7.66 (d, J=8.6 ', 1H), 7.46 (ddd, J=8.4, 7.1,

1.0 Ty, 1H), 7.30 (ddd, J=8.1, 7.1, 0.9 'y, 1H), 4.83 (d, J=6.2 T'u, 2H), 4.69 (s, 2H), 4.38 (d,
J=6.2 T'y, 2H), 1.22 (s, 3H).

Ipome:kyTounoe coenunenne 24: 1-((Terparunpodypan-3-un)merun)-1H-unnazon-3-
KapOOHOBast KMCJIOTA

o)

-N
N \ fo)
i
IMpomexyTounoe coenunenue 24A: Orun 1-((terparunpodypan-3-un)merun)-1 H-unnazon-3-
KapOoKcHIaT
Cs*
0. O

Br J
HN-N Cs*O

\ N-N
>
OEt
0]

B coorBerctBum co cmocobom monyueHusi IlpomexyrouHoro coeguHenust 19B,

ANKWJINPOBAHUEM STUT 1H-unnazon-3-kapOokcunara (200 MT) 3-
(bpommerun)rerparuapodypanom nojydanu Ilpome:xkyrounoe coenuHenue 24A (140 wr,
49%). MS(ESI) 275.2 (M+H)"; 'H SIMP (400 MI'ui, xnopopopm-d) & 8.23 (dt, J=8.2, 1.0 I'ny,
1H), 7.52 - 7.41 (m, 2H), 7.35 - 7.28 (m, 1H), 4.53 (q, J=7.1 I'u, 2H), 4.45 (d, J=7.7 'y, 2H),
3.97 (td, J=8.4, 5.5 T'u, 1H), 3.80 - 3.70 (m, 2H), 3.67 - 3.58 (m, 1H), 3.14 - 3.00 (m, 1H), 2.01
(dtd, J=129,7.9,5.6 'y, 1H), 1.80 - 1.67 (m, 1H), 1.49 (t, J=7.2 T'y, 3H).
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IIpomesxkyTouHOe coequHeHue 24:

ST

B cootBercTBun co crniocobom monyueHus: Ilpome:kyrounoro coenmHenusi 17, oMbUIeHHEM

LiOH

IIpomexyrounoro coenuHenusi 24A (140 wMr) TUOPOKCHUIOM JIUTHS — TOJy4ajH
IIpomexxyTounoe coeaunenue 24 (120 mr, 95%). MS(ESI) 247.1 (M+H)"; 'H SIMP (400
MI'u, Meranon-ds4) 6 8.11 (d, J=8.4 I', 1H), 7.57 (d, J=8.6 'y, 1H), 7.39 (ddd, J=8.4, 7.0, 1.1
I'u, 1H), 7.28 - 7.19 (m, 1H), 4.40 (d, J=7.5 ', 2H), 3.86 (td, J=8.1, 5.5 I'yy, 1H), 3.70 - 3.61
(m, 2H), 3.56 (dd, J=8.9, 5.4 'y, 1H), 2.94 - 2.82 (m, 1H), 2.00 - 1.84 (m, 1H), 1.75 - 1.58 (m,

1H).

Ipome:xyTounoe coenunenne 25: 1-((Terparunpodypan-3-un)merun)-1H-ungazon-3-
kapOoHOBast KMcoTa (3HaHTHOMED 1)

0]

N-N
\

Mpomexyrounoe coenunenue 26: 1-((Terparunpodypan-3-mn)merun)-1H-unnazon-3-

KapOOHOBas KMUCIIOTa (IHAHTHOMED 2)

@W
Ounantuomepsl IlpoMe:xkyTouHOoro coenuHeHusi 24 (64 Mr) paszmemsyii HpU CIEAYOIINX

YCIIOBUSIX
Kononka: CHIRALPAK® AD-H, 4.6 x 250 mm, 5 MKM;
INoneuxHas dasza: 15% MeOH / 85% CO»
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Ycnosus Tedenus noroka: 2.0 mu/mun, 150 6ap, 35°C

JerexkTop ¢ nauHON BOJHBL 220 HM

Xapaxkrepuctuka mpoosr: 10 Mk ~1 mr/mn 8 MeOH

Tepsoiii u3omep: IlpomeskyTounoe coenunenne 25 (24 mr, 38%). MS(ESI) 247.2 (M+H)"; 'H
SAMP (400 MI'u, Meranon-d4) 6 8.16 (d, J=8.1 I', 1H), 7.68 (d, J=8.6 I'y, 1H), 7.48 (t, J=7.5
I'u, 1H), 7.32 (t, J=7.4 'y, 1H), 4.49 (d, J=7.7 I'u, 2H), 3.93 (td, J=8.1, 5.5 'y, 1H), 3.82 -3.71
(m, 2H), 3.62 (dd, J=8.9, 5.2 I', 1H), 3.05 - 2.86 (m, 1H), 2.12 - 1.90 (m, 1H), 1.87 - 1.66 (m,
1H).

Bropoii uzomep: IpomexyTounoe coenunenue 26 (25 mr, 39%). MS(ESI) 247.2 (M+H)"; 'H
SAMP (400 MI'u, Metanon-ds4) & 8.16 (d, J=8.1 I', 1H), 7.68 (d, J=8.6 I'y, 1H), 7.48 (t, J=7.5
I'n, 1H), 7.32 (t, J=7.4 'y, 1H), 4.49 (d, J=7.7 I'u, 2H), 3.93 (td, J=8.1, 5.5 ', 1H), 3.82 -3.71
(m, 2H), 3.62 (dd, J=8.9, 5.2 I';, 1H), 3.05 - 2.86 (m, 1H), 2.12 - 1.90 (m, 1H), 1.87 - 1.66 (m,
1H).

IIpomexxyrounoe coenunenune 27: 1-(Oxcuran-2-unmernn)- 1 H-unnazon-3-kapboHoBast

Kucjiora

(o)

N-N
\ o
OH

Ipomexyrounoe coexmHenue 27A: Ortun  1-(okcuran-2-unmerwn)-1H-urnazon-3-

KapOoKcHIIaT
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z 'o\n/o- ?0
HN- Br.
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B coorBerctBum co cmocobom momyueHusi IlpomexyrouHoro coexuHenust 19B,
ankunupoBanueM 3t 1H-unHpason-3-kapbokcumara (160 mr) 2-(6poMMeETHII)OKCHTaHOM
nonyuyanu IlpomexyTounoe coenunenne 27A (100 mr, 46%). MS(ESI) 2472 (M+H)"; 'H
SAMP (400 MI'1, xnopodopm-d) & 8.21 (dt, J=8.3, 0.9 I'u, 1H), 7.66 (dt, J=8.5, 0.8 I'y, 1H),
7.43 (ddd, J=8.4, 7.0, 1.1 T'y, 1H), 7.36 - 7.27 (m, 1H), 5.33 - 5.21 (m, 1H), 4.82 - 4.66 (m,
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2H), 4.64 - 4.48 (m, 3H), 4.23 (dt, J=9.1, 6.0 Ty, 1H), 2.80 - 2.64 (m, 1H), 2.64 - 2.46 (m, 1H),
1.48 (t, J=7.2 T'w, 3H).

IIpomesxkyTouHOe coequHeHue 27:
?O ?O
-N
NN o LiOH NN P
d\ﬁa OH

B cootBercTBun co crnocobom monyueHus: Ilpomeskyrounoro coenmHenusi 17, oMbUIeHHEM

IIpomexyrounoro coexumHenuss 27A (100 wMr) TrUAPOKCHUIOM JIUTHS — TOJIy4ajH
IpomesxyTounoe coequnenne 27 (90 mr, 99%). MS(ESI) 233.1 (M+H)"; 'H SAMP (400 MI'w,
Merano:n-d4) 6 8.14 (dt, J=8.3, 1.0 I', 1H), 7.80 - 7.69 (m, 1H), 7.44 (ddd, J=8.4, 7.0, 1.1 I'y,
1H), 7.37 - 7.25 (m, 1H), 5.25 (dtd, J=7.7, 6.4, 3.7 ', 1H), 4.81 - 4.64 (m, 2H), 4.55 (ddd,
J=8.6,7.3,5.7 'y, 1H), 428 (dt, J=9.1, 6.0 I'y, 1H), 2.74 (dtd, J=11.4, 8.2, 6.3 I'y, 1H), 2.61 -
2.51 (m, 1H).

IIpome:xyTounoe coenunenne 28: 1-(2-Merokcustun)-1H-unnazon-3-kapOoHOBast KHCIIOTA

/
o]

N—N
\ O
OH
IpomexyTrounoe coenuHenue 28A: Otun 1-(2-metokcusTin)- 1 H-unnason-3-kapOokcunar

HN’I\\I (o)

Br
j Cs*0O
OEt <|) > WH

B coorBerctBum co cmocobom monyueHusi llpomexyrouHoro coeaxuHenuss 19B,

ankunupoBanueM 3tun  1H-uanason-3-xkapOokcumara (150 wmr) 1-Opom-2-MeTOKCHITaHOM
nonyuanu IlpomexyTounoe coenunenne 28A (104 mr, 53%). MS(ESI) 249.1 (M+H)"; 'H
SAMP (400 MI'n, xnopodopm-d) & 8.20 (dt, J=8.2, 1.0 I'y, 1H), 7.55 (d, J=8.6 I'y, 1H), 7.42
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(ddd, J=8.4, 7.0, 1.1 T'u, 1H), 7.29 (ddd, J=8.0, 7.0, 0.8 'y, 1H), 4.63 (t, J=5.5 'y, 2H), 4.52 (q,
J=7.0 Ty, 2H), 3.85 (t, J=5.4 T'w, 2H), 3.26 (s, 3H), 1.48 (t, J=7.0 T'w, 3H).

IIpomesxkyTouHOe coeqnHeHue 28:

d/ d/

Z

NN o LiOH NN o
Wa OH

B cootBercTBun co crnocobom mnonyueHus: Ilpomeskyrounoro coenmHenusi 17, oMbUIeHHEM

IIpomexyrounoro coennmHenuss 28A (104 wMr) TrUAPOKCHUIOM JIUTHS — TOJy4ajH
IpomesxyTounoe coequnenne 28 (90 mr, 98%). MS(ESI) 221.1 (M+H)"; 'H SAMP (400 MI'w,
Meranon-d4) 6 8.14 (dt, J=8.3, 0.9 I'y, 1H), 7.67 (dt, J=8.6, 0.9 I';, 1H), 7.45 (ddd, J=8.5, 7.2,
1.1 T'o, 1H), 7.30 (ddd, J=8.1, 7.0, 0.8 I'uy, 1H), 4.64 (t, J=5.2 'y, 2H), 3.85 (t, J=5.3 I'y, 2H),
3.27 -3.20 (m, 3H).

Ipomexyrounoe coenunenue 29: 1-(2-I'uapokcunponun)- 1 H-urnazon-3-kapOoHoBast

KHUCJ0Ta

%OH

N~N
\

(0]
OH

Ipomexyrounoe coenuHenue 29A: Merun  1-(2-rugpokcunponmn)-1H-urnazon-3-

kOH

HNN o N~

\ C52CO3 o
OEt o >
OMe

B Buany, conepxamyro >tin 1H-unnazon-3-kapookcunar (200 mr, 1.052 mmons) 8 DMF (3

KapOoKcHIaT

mit), nobasisun 2-metrnokcupad (122 mr, 2.103 mmonp) u Cs2COs (411 mr, 1.262 mMmounb).
Buany repmerndHo 3akpbiBaiu, U cMech nepememuBanu npu 80°C Ha NpPOTSKEHUM HOYH.

KX/MC mnokaszaja 3aBeplIeHHe peakuu. beICTpo oximaskaanu Boaou, skctparuposain EtOAc,
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opranudeckuii cnoii mpombiBamu 10% LiCl, constHbIM pacTBOpPOM, KOHLEHTPUPOBAIH, H
OCTaTOK O4YMINAIu ¢ nomoubio npenapatuBHoii BOXX ¢ nmonyuenuem IlpomekyTouHoro
coequnenus 29A (35 mr, 14%). MS(ESI) 235.1 (M+H)"; '"H IMP (400 MI'u, xnopodopm-d) &
8.19 (dt, J=8.2, 1.0 I'y, 1H), 7.95 (s, 1H), 7.58 - 7.52 (m, 1H), 7.43 (ddd, J=8.4, 7.0, 1.1 I'y,
1H), 7.30 (ddd, J=8.0, 6.9, 0.9 I'r;, 1H), 4.50 - 4.35 (m, 3H), 4.03 - 3.94 (m, 3H), 2.93 (s, 2H),
2.85(d,J=0.4 'y, 2H), 1.37 - 1.24 (m, 3H).

IIpomesxkyTouHOe coequHeHue 29:

OH _ OH
LiOH

N~N N~N
[:fy)k\(p \ o)
OMe ®)\§H

B coorBercTBum co cniocobom mnosyueHust IIpomexxkyTounoro coegunenusi 17, oMbuieHHEM

IIpome:xxyrouHoro coexmnenuss 29A (35 Mr) TUAPOKCHUAOM  JIUTHS  MOJyYasH
IpomexyTounoe coeaunenne 29 (25 mr, 81%). MS(ESI) 221.1 (M+H)"; 'H SIMP (400 MTI'w,
Mertanon-ds) 6 8.15 (dt, J=8.2, 1.0 I'u, 1H), 7.73 - 7.65 (m, 1H), 7.46 (ddd, J=8.4, 7.0, 1.1 I'y,
1H), 7.30 (ddd, J=8.1, 7.0, 0.8 T'y, 1H), 4.48 - 4.42 (m, 2H), 4.29 (td, J=6.4, 5.4 'y, 1H), 1.28 -
1.18 (m, 3H).

Ipome:xyTounoe coennnenne 30: 1-(3-(bensunokcn)-2-runpokcunponn)- 1 H-unnazon-3-

KapOOHOBAas KUCIIOTA

OBn

OH
OBn ?7
~N
HN \ 0O Cs,CO; N~N
- . \ 0
OEt O
OH

B Buany, conepxamyro >tan 1H-unnazon-3-kapookcunar (200 mr, 1.052 mmons) 8 DMF (3

mi), nobasmsum 2-((6enzunokcu)mernn)okcupan (345 mr, 2.103 mmonb) u Cs2COs3 (514 wr,
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1.577 mmonp). Bumany repmerndHo 3akpeiBamy, U cMmech nepememmnBanu npu 80°C Ha
nporspkeHrnd Houn. JKX/MC mokasana 3aBeplieHHE peakUud. BrICTpo oxmaxknanu BOAOH,
skcTparuposann EtOAc, opranmueckuii cnoit mpombiBanu 10% LiCl, constHBIM pacTBOpOM,
KOHLIGHTPUPOBAJIM, M OCTATOK OYHINAIM ¢ Tomoipio mnpemnapatusHor BIXXX. Ilepsyro
¢dpakuuro KoHUeHTpupoBaiu ¢ mnosydeHueM Ilpomexyrounoro coenmunenusi 30 (120 wr,
BbIXOZ 35%) B BUze Genoro TBepnoro semectsa. MS(ESI) 327.1 (M+H)"; 'H SIMP (400 MI'n,
xynopodopm-d) & 8.19 (d, J=8.1 'y, 1H), 7.55 (d, J=8.4 I'y, 1H), 7.46 - 7.37 (m, 1H), 7.36 -
7.27 (m, 6H), 4.63 - 4.57 (m, 2H), 4.51 - 448 (m, 2H), 4.45 - 436 (m, 1H), 3.59 - 3.41 (m,
4H).

IIpomexyTounoe coennnenne 31: 1-(2,3-/lurnapokcunponun)- 1 H-uanazon-3-kapOoHoBast

KHUCJIOTa

//(OBn //(OH
10% Pd/C
N OH 0 N OH
N N
G OH o OH

Ipomexyrounoe coequHenue 30 (90 wmr, 0.276 mmonb) pactBopsiii B MeOH (3 ),
nerasupoBanu u godassui 10% Pd/C (20 mr). IepemermBanu B atmochepe damionnoro Hs B
Te4eHHe 3 4, (UIBTPOBAIM W KOHLEHTPUPOBAIM IOJ BAaKyyMOM C TIOJYYCHHEM
IpomexyTounoro coennnenns 31 B Bune OecuperHoro macina (58 mr, 89%). MS(ESI) 237.1
(M+H)"; 'H SAMP (400 MI'u, Metanon-ds) & 8.17 - 8.10 (m, 1H), 7.70 (d, J=8.6 ', 1H), 7.45
(ddd, J=8.4,7.1, 1.0 I', 1H), 7.29 (ddd, J=8.0, 7.0, 0.8 T'y, 1H), 4.62 (dd, J=14.3, 44 I', 1H),
4.51(dd, J=14.3, 7.3 T'u, 1H), 4.16 (dq, J=7.3, 5.0 ', 1H), 3.66 - 3.53 (m, 2H).

IIpome:xyTounoe coenunenne 32: 1-(2-(2-Merokcustokcu )stin)-1 H-unnazon-3-kapOoHoBast

KuUCJIoTa
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\
§
O

IIpomexyrounoe coeaunenne 32A: DOtun 1-(2-(2-merokcudTokcn)stun)-1H-unnazon-3-

KapOokcuiaT

(o]
O
n
O +
0\/\ o~

B coorBerctBuM co crmocobom moayudeHusi I[IpomexyrouHoro coexumuHenusi 19B,
AIKWINPOBAHUEM 3T 1H-unnazon-3-kapbokcmnara (150 MT) 1-6pom-2-(2-
METOKCHATOKCH)3TaHOM mojydann Ilpomexyrounoe coequHenue 32A (105 wmr, 46%).
MS(ESI) 293.2 (M+H)"; 'H AMP (400 MTI'y, xnopodopm-d) & 820 (dt, J=8.2, 1.0 T'n, 1H),
7.63 - 7.57 (m, 1H), 7.42 (ddd, J=8.4, 7.0, 1.1 'y, 1H), 7.30 (ddd, J=8.1, 7.0, 0.9 T'u, 1H), 4.67
(t, J=5.6 T'y, 2H), 4.53 (q, J=7.3 T'u, 2H), 3.97 (t, J=5.7 T'y, 2H), 3.56 - 3.48 (m, 2H), 3.43 -
3.37 (m, 2H), 3.28 (s, 3H), 1.48 (t, J=7.2 T'u, 3H).

IIpomexxkyTouHOe coequHeHue 32:
\
\O go
og O
LiOH
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B cootBercTtBun co crnocobom monyueHus: Ilpome:kyrounoro coenmHenusi 17, oMbUIeHHEM
Ipomexyrounoro coenuHenuss 32A (105 wMr) TUOPOKCHIOM JIUTHS — TOJyYaiH
IpomexyTounoe coenunenne 32 (93 mr, 98%). MS(ESI) 265.1 (M+H)"; '"H SIMP (500 MTI'w,
Mertanon-ds) 6 8.12 (dt, J=8.2, 0.9 I'y, 1H), 7.72 - 7.62 (m, 1H), 7.42 (ddd, J=8.4, 7.0, 1.1 I'y,
1H), 7.27 (ddd, J=8.1, 7.0, 0.8 'y, 1H), 4.62 (t, J=5.4 I'u, 2H), 3.93 (t, J=5.4 I'u, 2H), 3.49 -
3.43 (m, 2H), 3.37 - 3.32 (m, 2H), 3.17 (s, 3H).

IIpomexyTounoe coennnenne 33: 1-((1-(mpem-byTokcukapOoHIIT)a3eTUANH-3 -HUIT)METHIT )-
1H-unna3on-3-kapOoHOBasi KUCIOTa

,Boc
?N
@)\(o
OH

Ipomexyrounoe coeaunenne 33A: DOtun 1-((1-(mpem-OyrokcukapOOHUIT)a3eTHINH-3-

NI
Cs* ?
o o
HN-N O Br hil
\ Cs'0O N~N
\
OEt > o
N 0
Boc

B coorBerctBum co cmocobom monyueHusi IIpomexyrouHoro coeguHenuss 19B,

wn)metwn)- 1 H-unnason-3-kapOokcunar

anmkunupoBanueM  3tun  |H-uanmason-3-xkapOokcumara (150 wmr)  mpem-Oytun  3-
(Opommernn)azerunuH-1-kapOokcunarom nonydanu [lpomexyrounoe coenunenue 33A (180
mr, 48%). MS(ESI) 360.1 (M+H)"; 'H SIMP (400 MTI'n, xnopopopm-d) & 8.22 (d, J=8.4 I'y,
1H), 7.56 - 7.43 (m, 2H), 7.32 (ddd, J=8.0, 6.8, 1.1 I'u, 1H), 4.67 (d, J=7.7 'y, 2H), 4.57 - 4.44
(m, 2H), 4.02 (t, J=8.5 'y, 2H), 3.80 (dd, J=8.9, 5.2 ', 2H), 3.24 (ddd, J=7.9, 5.1, 2.6 'y, 1H),
1.48 (t,J=7.0 'y, 3H), 1.44 (s, 9H).

IIpomesxkyTouHOe coequHeHue 33:
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LIOH

s s:

B cootBerctBun co crnocobom monyueHus: Ilpome:kyrounoro coenmHenusi 17, oMbUIeHHEM
Ipomexyrounoro coenumHenusi 33A (180 wMr) TrUAPOKCHUIOM JIUTHS — TOJy4YajH
IIpomexxyTounoe coeaunenune 33 (155 mr, 93%). MS(ESI) 332.1 (M+H)"; 'H SIMP (400
MI'u, Meranon-ds) 6 8.16 (dt, J=8.2, 1.0 I'y, 1H), 7.73 (d, J=8.6 I';, 1H), 7.50 (ddd, J=8.5, 7.2,
1.1 I'u, 1H), 7.33 (ddd, J=8.0, 7.0, 0.8 I'u, 1H), 4.72 (d, J=7.3 I'u, 2H), 4.06 - 3.96 (m, 2H),
3.84 (br. s, 2H), 3.27 - 3.17 (m, 1H), 1.41 (s, SH).

Ipome:xyrounoe coennnenne 34: 1-(2-(bensunokcu)stun)- 1 H-unnazon-3-kapOooHoBast
KUCJIOTA

BnO

Ipomexyrounoe coegunenune 34A: Otun  1-(2-(Oensunokcu)stun)-1H-urnazon-3-

KapOoKcHIaT
Cs* BnO
o o
HN-NC o Br g
\L Cs™0 N~N
OEt OBn » \_ o
OEt

B coorBerctBum co cmocobom momyueHusi IIpomexyrouHoro coeauHenust 19B,
ANKWJINPOBaHUEM 3TUI 1H-unnazon-3-kapOokcunara (120 MT) ((2-
OpomdTOKCH )MeTHN)0eH3010M noy4anu IlpomexkyTounoe coennHenue 34A (120 mr, 59%).
MS(ESI) 325.2 (M+H)"; '"H SIMP (500 MI'ui, xnopodopm-d) d 8.21 (d, J=8.3 ', 1H), 7.56 (d,
J=8.5Tu, 1H), 7.40 (d, J=1.4 T'y, 1H), 7.32 - 7.27 (m, 1H), 7.25 - 7.20 (m, 3H), 7.11 - 7.06 (m,
2H), 4.66 (t, J=5.5T'u, 2H), 4.52 (q, J=7.2 T'y, 2H), 4.40 (s, 2H), 3.93 (t, J=5.4 'y, 2H), 1.47 (t,
J=7.0Tn, 3H).
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IIpomesxkyTouHOe coennHeHue 34:

BnO BnO

( o {

OEt OH

B cootBercTBun co crniocobom monyueHus: Ilpomeskyrounoro coenmHenusi 17, oMbUIeHHEM

IIpomexyrounoro coenumHenuss 34A (120 Mr) TUOPOKCHUIOM JIUTHS — TOJy4ajH
IIpomexxyTounoe coeaunenne 34 (100 mr, 91%). MS(ESI) 297.2 (M+H)"; 'H SIMP (500
MI'u, Meranon-ds) d 8.15 (dt, J=8.1, 1.0 I'y, 1H), 7.65 (d, J=8.5 I', 1H), 7.42 (ddd, J=8.5, 7.1,
1.0 I'u, 1H), 7.33 - 7.25 (m, 1H), 7.20 - 7.13 (m, 3H), 7.05 - 6.90 (m, 2H), 4.65 (t, J=5.2 I'y,
2H), 4.37 (s, 2H), 3.91 (t, J=5.1 I'y, 2H).

I pomexxyTounoe coennnenue 35: 1-(2-I' mapoxcustuin)- 1 H-unnason-3-kapOoHoBast Kucuora

BnO HO

N~N A
OH OH

IMpomexyrounoe coennnenne 34 (84 wmr, 0.283 mmoinb) pactBopsiiu B MeOH (2 wmu),

nerasupoBanu u nqodasisuin 10% Pd/C (15 mr), nepememuBanu B armocdepe damionHoro Hz B
TeueHue 2 4. DuiabTpOBAIM U KOHUEHTpUpPOBaIM ¢ nonydeHueM IIpomexyTouHoro
coequnenus 35 (55 mr, 94%) B Buze Genoro Teepaoro semectsa. MS(ESI) 207.1 (M+H)"; 'H
SAMP (400 MI'y, Meranon-ds4) d 8.14 (dt, J=8.3, 1.0 ', 1H), 7.72 - 7.62 (m, 1H), 7.45 (ddd,
J=8.4,7.0,1.1 T, 1H), 7.29 (ddd, J=8.1, 7.1, 0.9 'y, 1H), 4.64 - 4.53 (m, 2H), 4.07 - 3.97 (m,
2H).

IIpome:xyTounoe coenunenne 36: 1-(2-(Terparunpo-2H-upan-4-un)stin)- 1 H-unnazon-3-

KapOOHOBAast KUCIIOTA
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@)

N~N

OH

IIpomexyrounoe coeaxunenne 36A: DOtun 1-(2-(terparuapo-2H-nupan-4-un)stun)-1H-

WH/a30J1-3-KapOoKcuiar

Br ‘0 _O
HN/N\ (o)

Cs*o
N~N
OEt > v\ o
o

OEt

B coorBerctBUM co cmocobom monyuyenuss IlpomexxyrouHoro coeaunenusi 19B,
ankunupoBanueM >t 1H-nnnazon-3-kapookcunara (120 mr) 4-(2-6pomaTrim)rerparunpo-2H-
nupaHoM nojy4anu Ilpomexyrounoe coenuHenue 36A (90 mr, 47%). MS(ESI) 303.2
(M+H)™; 'H SIMP (500 MTI'n, xnopopopm-d) d 8.23 (dt, J=8.3, 1.0 'y, 1H), 7.54 - 7.42 (m,
2H), 7.31 (ddd, J=8.0, 5.9, 1.8 T'u, 1H), 4.62 - 4.43 (m, 4H), 401 - 3.87 (m, 2H), 3.34 (td,
J=11.8,2.1 T, 2H), 1.98 - 1.85 (m, 2H), 1.65 (dd, J=12.9, 1.9 'y, 2H), 1.54 (dd, J=7.4, 3.6 I'y,
1H), 1.48 (t,J=7.2Tw, 3H), 1.41 - 1.29 (m, 2H).

IIpomesxkyTouHoe coequHeHue 36:

o o
LiOH
—_—

N~N N~N
\ (o) \ o)

OEt OH
B cootBercTBun co crnocobom monyueHus: Ilpome:kyrounoro coenmHenusi 17, oMbUIeHHEM
Ipomexyrounoro coeguHeHuss 36A (90 Mr) THUAPOKCHAOM JIMTUS — TOJyYajH
IpomexxyTounoe coeaunenne 36 (80 mr, 98%). MS(ESI) 275.2 (M+H)"; 'H SIMP (400 MTI'w,
Mertanon-ds) d 8.22 - 8.12 (m, 1H), 7.62 (d, J=8.6 I'y, 1H), 7.45 (ddd, J=8.4, 7.0, 0.9 I', 1H),



128

7.30 (ddd, J=8.1, 7.1, 0.7 'y, 1H), 4.51 (t, J=7.3 T'y, 2H), 3.96 - 3.81 (m, 2H), 3.38 - 3.24 (m,
2H), 1.86 (q, J=7.0 Ty, 2H), 1.72 - 1.60 (m, 2H), 1.54 - 1.42 (m, 1H), 1.37 - 1.24 (m, 2H).

IIpomexyrounoe coennnenne 37: 1-(3-(bensunokcn)nponun)- 1 H-uanazon-3-kapOoHoBast

KHUCJI0Ta

OBn

@)\\(O
OH
Ipomexyrounoe coeaunenne 37A: Ortun 1-(3-(6ensunokcu)nponmn)-1H-unnazon-3-

kapOokcunaT
OBn
5 Cs*
HN-N r 0.0
\ o
N~N
\

oBn > @)\(o
OEt

B coorBerctBum co cmocobom monyueHusi IIpomexyrounoro coeaxuHenuss 19B,

AKWJINPOBAHUEM STUI 1H-unnazon-3-kapOokcuara (120 M) ((3-
Opomnponokc)MeTun)oeH3onom nonyydanu Ilpome:kyrounoe coeaunenue 37A (105 wr,
49%). MS(ESI) 339.2 (M+H)"; 'H AMP (400 MI', xnopodopm-d) & 8.22 (dt, /=8.1, 1.0 I'yy,
1H), 7.53 - 7.47 (m, 1H), 7.43 - 7.37 (m, 1H), 7.37 - 7.25 (m, 6H), 4.66 - 4.60 (m, 2H), 4.56 -
4.48 (m, 2H), 4.43 (s, 2H), 3.40 (t, J/=5.7 I'u, 2H), 2.35 - 2.21 (m, 2H), 1.48 (t, /<7.2 T'y, 3H).

IIpomexkyTouHOe coenuHeHue 37:

OBn OBn
LiOH ?
N~N —_— N~N
\ (o) \ (o)
OEt OH

B cootBercTBun co crnocobom monyueHus: Ilpome:kyrounoro coenmHenusi 17, oMbUIeHHEM

Ipomexyrounoro coexumHenuss 37A (105 wMr) THUOPOKCHIOM JIUTHS — TOJIy4YaiH
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IpomexyTounoe coenunenne 37 (88 mr, 91%). MS(ESI) 339.2 (M+H)"; 'H SIMP (400 MTI'w,
Mertanon-ds) d 8.15 (d, J=8.4 I'y, 1H), 7.54 (d, J=8.6 I'y, 1H), 7.38 (ddd, J=8.4, 7.0, 1.1 I'y,
1H), 7.31 - 7.20 (m, 7H), 4.54 (t, J=6.7 I'y, 2H), 4.34 (s, 2H), 3.41 - 3.36 (m, 2H), 2.25 - 2.10
(m, 2H).

IIpomexyTounoe coenunenue 38: 1-(3-I ugpokcunponun)-1H-uanazon-3-kapOoHoBast

KuUCJI0Ta

OBn OH
N-N Pd/C . N~N
OH OH

IIpome:xxyrounoe coenunenne 37 (80 mr, 0.258 mmomnb) pactBopsiiu B MeOH (3 wmu),

nerazuposanu 1 nodasisuu 10% Pd/C (20 mr). [Tepemernanu B armocdepe damutonnoro Ha B
TeueHHe 3 4, (UIBTPOBAIM ¥ KOHLEHTPHPOBAJIM IOA BAaKyyMOM C [MOJyYeHHEM
IpomexyTrounoro coenunenus 38 B Bune OecuperHoro macia (50 mr, 75%). MS(ESI) 221.1
(M+H)"; 'H SIMP (500 MI't, Mertanos-ds) d 8.17 - 8.13 (m, 1H), 7.68 (d, J=8.5 T'u, 1H), 7.46
(ddd, J=8.4, 7.0, 1.1 T'y, 1H), 7.30 (ddd, J=8.0, 7.1, 0.8 T'wy, 1H), 4.60 (t, J=6.9 T', 2H), 3.55 (1,
J=6.1Twu, 2H), 2.14 (t, J=6.3 T, 2H).

IIpome:xyTounoe coenunenne 39: 1-(3-Merokcunponn)-1H-unnazon-3-kapOonosas

KHUCJI0Ta

OMe
N~N
@)\(0
OH

IpomexyTrounoe coenunenue 39A: Jtun 1-(3-merokcunponn)- 1 H-uanazon-3-kapOokcunart
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Cs* OMe
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_ Br
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s'0
ma > NN o
OMe \
OEt

B coorBerctBum co cmocobom momyueHus: Ilpomexyrounoro coexuHenust 19B,
ankunupoBanueM 5tun 1H-manazon-3-kapOokcunara (80 mr) 1-Opom-3-MeTOKCHIIPONAHOM
nonyyanu IlpomexyTounoe coeamnenne 39A (50 mr, 45%). MS(ESI) 263.2 (M+H)"; 'H
SAMP (500 MI'y, xnopodopm-d) d 8.21 (d, J=8.3 I', 1H), 7.56 (d, J=8.5 I'y, 1H), 7.40 (d, J=1.4
I'u, 1H), 7.32 - 7.27 (m, 1H), 7.25 - 7.20 (m, 3H), 7.11 - 7.06 (m, 2H), 4.66 (t, J=5.5 I', 2H),
452 (q, J=7.2 T, 2H), 4.40 (s, 2H), 3.93 (t, J=5.4 'y, 2H), 1.47 (t, J=7.0 I'uy, 3H).

ITpomexxyTounoe coenunenne 39:

OMe OMe
é LiOH
N~N N~N

\ (o) @)\(O

mﬂ OH
B coorBercTBun co crniocobom monyueHusi Ilpome:kyTounoro coenuHenusi 17, oMbUIeHHEM
Ipomexyrounoro coequHenuss 39A (50 Mr) THUAPOKCUAOM  JIMTUS — TOJyYajH
IpomexxyTounoe coeaunenne 39 (44 mr, 99%). MS(ESI) 235.1 (M+H)"; 'H SIMP (400 MTI'n,
Mertanon-d4) d 8.14 (dt, J=8.3, 0.9 I'u, 1H), 7.62 (d, J=8.6 I'y, 1H), 7.49 - 7.41 (m, 1H), 7.29

(ddd, J=8.1, 7.0, 0.8 T'w, 1H), 4.61 - 4.54 (m, 2H), 3.28 (t, J=5.9 ', 2H), 3.25 (s, 3H), 2.16 (1,
J=6.1 Ty, 2H).

Ipome:xxyrounoe coennnenne 40: 1-(ITupuaun-4-unmernn)-1H-uana3on-3-kapooHoBas
KHCJIOTa
N

/ N

—

N—N

\ o
OH
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IIpomexyrounoe coeamnenne 40A: Otun  1-(mupunus-4-unmernn)-1H-urnazon-3-

KapOoKcHaT
Cs* / hk
o.__O o
HN-N g Br .
Cs™0
. NN o
OEt = | \
NS
N OEt

B coorBerctBun co cmocobom momyueHuss Ilpomexyrounoro coeguHenust 19B,
ankunupoBanueM HTun  1H-unpaszon-3-kapbokcunara (70 mr) 4-(6poMMeTHI)IHPUANHOM
nonyyanu IlpomexyTounoe coenunenne 40A (50 mr, 48%). MS(ESI) 282.1 (M+H)"; 'H
SAMP (400 MI', xnopodopm-d) d 8.61 - 8.42 (m, 2H), 8.26 (dt, J=8.2, 1.1 I'u, 1H), 7.47 - 7.37
(m, 1H), 7.35 - 7.31 (m, 1H), 7.31 (d, J=0.7 I', 1H), 7.06 - 6.99 (m, 2H), 5.70 (s, 2H), 4.54 (q,
J=73Tn, 2H), 1.48 (t, ]=7.2 I', 3H).

ITpomexxyTounoe coennnenne 40:

N
N
/A [N
LiOH =

B cootBercTtBun co crnocobom monyueHusi Ilpome:kyrounoro coenuHenusi 17, oMbUIeHHEM
Ipomexyrounoro coequHenuss 40A (50 wMr) TrUAPOKCHAOM  JIMTUS — TOJyYajH
IpomexxyTounoe coenunenne 40 (45 mr, 95%). MS(ESI) 254.1 (M+H)"; 'H SIMP (400 MTI'n,
Mertanon-ds) d 8.56 - 8.44 (m, 2H), 8.28 - 8.13 (m, 1H), 7.70 - 7.57 (m, 1H), 7.48 (d, J=1.3 I'y,
1H), 7.36 (dd, J=8.3, 1.0 I'y, 1H), 7.26 - 7.15 (m, 2H), 5.84 (s, 2H).

Ipome:xxyrounoe coennnenne 41: 1-(ITupuaun-2-unmernn)-1H-unna3on-3-kapboHoBas

KHUCJ0oTa

/\
=N

N—N o)

\
OH
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Ipomexyrounoe coeamnenne 41A: Otun  1-(mupunus-2-unmernn)-1H-uanazon-3-

KapOoKcHaT
Cs* f AN
HN-N O Br N ° =N
\ Cs*o
ma N > NN o
X [ﬁj}\ﬁa

B coorBerctBun co cmocobom momyueHuss IIpomexyrounoro coexuHenust 19B,
ankunupoBanueM HTun  1H-unpaszon-3-kapbokcunara (70 mr) 2-(6poMMeTHI)IHPUANHOM
nonyuyanu IlpomexyTounoe coenunenne 41A (88 mr, 85%). MS(ESI) 282.1 (M+H)"; 'H
SAMP (400 MI'n, xnopogopm-d) d 8.61 - 8.54 (m, 1H), 8.24 (dt, J=8.1, 1.0 I'y, 1H), 7.55 (td,
J=7.7, 1.8 I'y, 1H), 7.45 (dt, J=8.5, 0.9 I'y, 1H), 7.38 (ddd, J=8.4, 6.9, 1.2 I'y, 1H), 7.35 - 7.29
(m, 1H), 7.20 - 7.14 (m, 1H), 6.92 (d, J=7.9 'y, 1H), 5.84 (s, 2H), 4.54 (q, J=7.3 I'y, 2H), 1.49
(t, J=7.2 T, 3H).

IIpomesxkyTouHoe coennHeHue 41:

7N TN\
=N LiOH =N
N-N

-N
N N\ 0
OEt WH

B cootBercTtBun co crnocobom monyueHusi Ilpome:kyTounoro coenuHenusi 17, oMbUIeHHEM
Ipomexyrounoro coequHenuss 41A (88 Mr) TrUAPOKCHAOM  JIMTUS — TOJyYajH
IpomexyTounoe coeaunenne 41 (105 mr, 91%). MS(ESI) 254.1 (M+H)"; 'H SIMP (400
MI'u, Meranon-ds) d 8.67 (dd, J=5.4, 0.8 T', 1H), 8.21 (dt, J=8.1, 1.0 I'y, 1H), 8.12 (td, J=7.8,
1.8 Ty, 1H), 7.74 - 7.61 (m, 2H), 7.51 (ddd, J=8.4, 7.1, 1.0 I'u, 1H), 7.42 (d, J=7.9 I'y, 1H),
7.37 (ddd, J=8.1, 7.1, 0.9 I', 1H), 5.99 (s, 2H).

Ipome:xxyTounoe coenunenne 42: 1-(ITupuaun-3-unmernn)-1H-unna3on-3-kapooHoas

KHUCJIOTa



IIpomexyrounoe coeamHenne 42A: Otun  1-(mupunus-3-unmernn)-1H-unnazon-3-

KapOokcunaT

N
Cs+ / \
HN-N G o Br 0.0 =

CS:[(])/
=z N—N
wa |N » N\ P
OEt

B coorBerctBUM co cmocobom monyuyenuss IlpomexkyrouHoro coeaunenusi 19B,

ankunupoBanueM 5tun  1H-unpaszon-3-kapbokcunara (70 wmr) 3-(OpoMMeTHIT)IHPUAMHOM
nonyuanu IIpomexyTounoe coenmnenne 42A (18 mr, 18%). MS(ESI) 282.1 (M+H)"; 'H
SAMP (400 MTI'u, xnopodopm-d) d 8.61 (d, J=1.8 T'u, 1H), 8.54 (dd, J=4.8, 1.5 T'u, 1H), 8.25
(dt, J=8.1, 1.0 T'u, 1H), 7.54 - 7.47 (m, 1H), 7.45 - 7.30 (m, 3H), 7.22 (ddd, J=7.9, 4.8, 0.8 I'1y,
1H), 5.73 (s, 2H), 4.55 (q, J=7.0 T'u, 2H), 1.50 (t, J=7.2 'y, 3H).

IIpomesxkyTouHOe coenHeHue 42:

LiOH

N
N\ P \ 0
OEt WH

B coorBerctBun co crnocobom monyueHusi Ilpome:kyrounoro coenumHenusi 17, oMbUIeHHEM

Ipomexyrounoro coequHenuss 42A (18 Mr) TrUAPOKCHAOM  JIMTUS — TOJyYajH
IpomexxyTounoe coenunenne 42 (23 mr, 98%). MS(ESI) 254.1 (M+H)"; '"H SIMP (500 MTI'n,
Mertanon-ds) d 8.94 - 8.84 (m, 1H), 8.78 (d, J=5.5 ', 1H), 8.49 - 837 (m, 1H), 8.18 (dt, J=8.3,
0.8 I'u, 1H), 8.02 - 7.92 (m, 1H), 7.77 (d, J=8.5 I'y, 1H), 7.52 (ddd, J=8.4, 7.0, 1.1 I', 1H),
736 (ddd, J=8.1, 7.2, 0.7 I', 1H), 5.98 (s, 2H).
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IpomexxyTounoe coennnenne 43: 6-Prop-1-(2-mermnmnpon-1-en-1-mn)-1H-unnazon-3-

KapOOHOBAast KUCIIOTA

IIpomexyTounoe coennnenne 44: 6-drop-1-(2-runpokcu-2-merumnnponun)- 1 H-ungaszon-3-
KapOOHOBAast KUCIIOTA

HO

Cs* 7 HO,
0. O
HN-N N N-N
\ 0 \EO CS+O \ O N’r\{ 0
%
OMe OH
F E OH
MpomMexyToyHoe F

MpomMexyTouyHoe

coeauHeue 43 coeauHeHue 44

B Buany, coxepxamyro metun 6-¢rop-1H-unnazon-3-kapookcunar (200 mr, 1.030 mmoinb) B
DMF (3 mu), nobasmusumu 2,2-numermnokcupad (0.458 mui, 5.15 mmonb) u Cs2CO; (403 wr,
1.236 mmonb). Buany repMeTH4HO 3aKpbIBaIH, U cMech nepemernrbanu npu 80°C B TeueHue 3
4. Brictpo oxnaxknanu Bonoit, moakucisum 1 H. HCL. Dkcrparuposanu EtOAc, opranmueckuii
CIIOH KOHIEHTPUPOBaIU U 3arpyxkanu Ha 10 r konoHky, smoupoBaiu MeOH/DCM. Otbupanu
nBe ppakun: nepsyro Gpakiuro: 5% MeOH; Bropyro dpakiuro: 8% MeOH.

ITepBas ¢ppakuus - noayqanu [pomexyrounoe coenunenue 43 (26 mr, 11%). MS(ESI) 235.1
(M+H)™; '"H AIMP (500 MI', DMSO-ds) & 13.78 (br. s., 1H), 8.05 (dd, J=9.1, 5.5 T'u, 1H), 7.55
(dt, /=99, 1.1 T'u, 1H), 7.44 - 7.32 (m, 1H), 7.21 (td, J/=9.3, 2.3 I'y, 1H), 1.93 (d, J=1.1 I'y,
3H), 1.79 (d, J/=1.4 T'y, 3H).

Bropas ¢paxums - monydanu Illpome:kyrounoe coenunernue 44 (90 mr, 36%). MS(ESI) 253.1
(M+H)™; 'H SAMP (400 MTI'u, Meranon-ds) d 8.10 (dd, J=9.0, 5.3 'y, 1H), 7.44 (dd, J=9.5, 2.0
I'u, 1H), 7.08 (td, J=9.1, 2.1 I', 1H), 4.39 (s, 2H), 1.24 (s, 6H).
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Ipome:xxyTouHoe coennnenne 45: 5-@rop-1-(2-mermnmnpon-1-en-1-mn)-1H-unnazon-3-

KapOOHOBAast KUCIIOTA

%
N~N
) (o}
Q)TH
F

IIpomexyTounoe coennnenue 46: 5-drop-1-(2-runpokcu-2-merunnponun)- 1 H-ungazon-3-

KapOOHOBAas KUCIIOTA

o

N-N

\ O
b
F
Cs* ? HOZL
‘0. 0O 74
HN-N g -N
0
—>
OMe OMe
OH
F F F
MpomexyToyHoe MpomMexyToyHoe
coeauHeHue 45 coeauHeHue 46A

B Buany, comepxamyro metun S-¢prop-1H-unnazon-3-kapbokcunar (200 mr, 1.03 mmoib) B
ACN (3 mn), nobasisimu 2,2-numetriokcupas (0.458 mur, 5.15 mmonb) u Cs2COs (403 wr, 1.24
MMOJIb). Buany repMeTH4HO 3aKkpbiBaiv, U cMech nepemermnubaiu npu 80°C B TedeHue 3 .
OuIbTpOBay, KOHLEHTPUPOBAIW, U OCTaTOK 3arpyxaid Ha 10 © KOJOHKY, 3JIIOUpPOBaIU
EtOAc/rexcanom (0-60%); nepsyro ¢paxuro oroupanu npu 40% EtOAc. 3arem smrouposanu
MeOH/DCM (0-10%); Bropyro ¢pakuuto otoupanu mpu 10% MeOH.

Bropyio ¢pakiuio koHIeHTpupoBaiu ¢ nonydenueM [lpomexyrounoro coenunenus 45 (20
mr, 8%). MS(ESI) 235.1 (M+H)™; 'H IMP (400 MI'y, Metanon-ds) d 7.84 - 7.70 (m, 1H), 7.63
(ddd, J=9.4, 2.5, 0.7 I'u, 1H), 7.29 (dt, J=3.1, 1.5 T'y, 1H), 7.21 (td, J=9.2, 2.4 I'u, 1H), 1.98 (d,
J=13Twn, 3H), 1.76 (d, J=1.3 'y, 3H).

ITepByro ¢pakumio KOHIEHTpUpOBaTU ¢ mojydeHreMm [Ipome:xkyTouHoro coenmHenust 46A

(130 mr, 48%). MS(ESI) 267.1 (M+H)"; 'H SIMP (400 MI'y, xnopodopm-d) d 7.81 - 7.76 (m,
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1H), 7.58 - 7.52 (m, 1H), 7.18 (td, J=8.9, 2.4 T'n, 1H), 4.42 (s, 2H), 4.02 - 3.97 (m, 3H), 1.26 (s,
6H).

IIpomesxkyTouHOe coeqnHeHue 46:

HOZL/ HO.
N LiOH 2%/

OMe OH

B cootBercTBun co crniocobom monyueHus: Ilpomeskyrounoro coenmHenusi 17, oMbUieHHEM
IIpomexyTrounoro coexumHenusi 46A (130 Mr) TrUAPOKCHUIOM  JIUTHS — TOJy4ajH
IIpome:xyrounoe coenunenue 46 (115 mr, 93%) B Bune 6enoro TBepaoro semecrsa. MS(ESI)
253.1 (M+H)"™; 'H SIMP (500 MI'u, Mertaunon-ds) d 7.77 - 7.68 (m, 2H), 7.32 - 7.20 (m, 1H),
4.43 (s, 2H), 1.30 - 1.21 (m, 6H).

IIpomexyTounoe coennnenue 47: 1-((Terparunpo-2H-nupan-2-un)merun)-1H-unnazon-3-

KapOOHOBAas KUCIIOTa

o

N-N
\ o]
OH

Mpomexxyrounoe coenumnenne 47A: DOtun 1-((rerparunpo-2H-nupan-2-un)merun)-1H-

WHIa30J1-3-KapOoKCcHIaT

Cs*
o, 0O lo}
HN-N o Br
\ Cs*o NN
OEt 0 > Ny
OEt

B coorBerctBun co cmocobom monyueHusi llpomexyrouHoro coeguHenust 19B,
ankunuposanueM >Tun 1H-unnaszon-3-kapbokcunara (150 mr) 2-(6pommetmn)rerparunpo-2H-

nupaHoM mnony4danu Ilpome:kyTrouHoe coenuHenue 47A (163 wmr, 72%). MS(ESI) 267.1
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(M+H)*; 'H SIMP (400 MI'n, xnopodopm-d) d 8.20 (dt, J=8.2, 1.0 I'n, 1H), 7.63 - 7.57 (m,
1H), 7.43 (ddd, J=8.4, 7.1, 1.2 T'n, 1H), 7.31 (ddd, J=8.0, 6.9, 0.9 T'y, 1H), 4.62 - 4.45 (m, 4H),
4.00 - 3.81 (m, 2H), 3.33 (td, J=11.6, 2.5 T'y, 1H), 1.91 - 1.80 (m, 1H), 1.68 - 1.59 (m, 1H),
1.57 - 1.44 (m, 6H), 1.42 - 1.28 (m, 1H).

IIpomesxkyTouHoe coeqnHenue 47:

LiOH
N\ 0 NP
B coorBercTtBuu co criocobom nonyuenuss [lpomekyrouHoro coexuHenusi 17, oMbUIeHHEM
IIpome:xxyrounoro coennnenuss 47A (46 Mr) TUAPOKCUAOM  JIUTHS  TOJyYaJH
IMpomexyrounoe coequnenue 47 (30 mr, 72%) B Bune Genoro TBepaoro euiecrsa. MS(ESI)
261.2 (M+H)™; 'H AMP (400 MTI'u, Meranon-ds) d 8.13 (dd, J=8.1, 0.9 I'u, 1H), 7.75 - 7.62

(m, 1H), 7.52 - 7.40 (m, 1H), 7.40 - 7.25 (m, 1H), 4.59 - 4.41 (m, 2H), 3.94 - 3.80 (m, 2H),
1.93 - 1.78 (m, 1H), 1.65 (d, J=11.7 'y, 1H), 1.59 - 1.42 (m, 3H), 1.41 - 1.26 (m, 1H).

Ipome:xyTounoe coennnenne 48: 1-(2-I'mapokcu-2-metunmnponun)- 1 H-nupposno[2,3-

b]mupunun-3-kapOOHOBAs KUCIOTA

HOZL

X
N OH
=

Ipomexyrounoe  coeaunenne 48A: Merun  1-(2-ruppokcu-2-merunmnponui)-1H-

npposo|2,3-b jnupunnns-3-kapObokcunar

HN )
\_° g
NS 0 Cs'0
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B Buany, comepxamyro merun 1H-muppomno[2,3-b]nupunun-3-kapbokcunar (120 mr, 0.681
mmonb) B DMF (3 mun), nobasnsinm 2,2-numermnokcupas (0.303 mu, 3.41 mmons) u Cs2CO3
(266 wr, 0.817 mmonb). Buany repmeTnuHO 3akpbiBaiiy, U cMech nepemernnsaiu npu 80°C B
TedyeHue 3 4. beicTpo oxnaxkpanu Bomoi, skctparupoBaiu EtOAc, KOHLIEHTpUpOBald, U
ocraTok 3arpykanu Ha 10 r xojoHky, smoupoamn EtOAc/rekcanom (0-60%); ¢pakumro
oroupamu npu  40% EtOAc. KonuentpupoBanmu ¢ mnonydeHuem IIpomexyTodHoro
coenunenus 48A (134 mr, 79%). MS(ESI) 249.1 (M+H)"; 'H AMP (400 MTI', xnopopopm-d)
d 8.45 (dd, J=7.9, 1.5 I'y, 1H), 8.33 (dd, J=4.7, 1.7 I', 1H), 7.99 (s, 1H), 7.24 (dd, J=7.9, 4.6
I'u, 1H), 4.44 (s, 1H), 4.33 (s, 2H), 3.92 (s, 3H), 1.24 (s, 6H).

IIpomesxkyTouHoe coeqnHeHue 48:

o oy

N\ o LiOH N\ o
AN N

N OMe N OH
= =

B coorBercTtBum co cniocobom mnomayudeHust IIpomexxkyrounoro coequnenusi 17, oMbuieHHEM
IIpome:xxyrounoro coeaunenuss 48A (134 wr) TrUOPOKCHIOM JUTHUS — TOJyYajd
IMpomexxyTounoe coennnenue 48 (127 mr, 99%) B Buae Oenoro TBepaoro Bemiecrsa. MS(ESI)
235.2 (M+H)"; 'H SIMP (400 MTI'n, Metanon-ds) d 8.47 (dd, J=7.9, 1.5 Ty, 1H), 8.29 (d, J=4.0
I'u, 1H), 8.14 (s, 1H), 7.23 (dd, J=7.9, 4.8 'y, 1H), 4.33 (s, 2H), 1.17 (s, 6H).

MpomexyTounoe coenunenue 49: 5-drop-1-((rerparunpodypan-3-wi)metun)- | H-ungazon-

3-kapOOHOBAas KUCJIOTA

o

Ipome:xkyTounoe coenmnenue 49A: Metun S-drop-1-((terparunpodypan-3-un)merun)-1H-

WHa30J1-3-KapOoKCcHIaT
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B coorBerctBun co cmocobom mnomyueHusi IIpomexyrounoro coeguHenust 19B,
ANKUJIUPOBAHUEM STUT 1H-unnazon-3-kapOokcunara (100 M) 3-
(Opommerum)rerparuapodpypanom nonydanu Ilpomexyrounoe coenuHeHue 49A (66 wr,
46%). MS(ESI) 279.2 (M+H)"; 'H SIMP (400 MI', xnopodopm-d) d 7.87 - 7.81 (m, 1H), 7.46
- 741 (m, 1H), 7.22 (td, J=8.9, 2.4 'y, 1H), 4.41 (d, J=7.7 I'y, 2H), 4.06 - 4.00 (m, 3H), 3.97 -
3.92 (m, 1H), 3.80 - 3.67 (m, 2H), 3.60 (dd, J=9.1, 4.7 I', 1H), 3.11 - 2.95 (m, 1H), 2.08 - 1.96
(m, 1H), 1.74 - 1.64 (m, 1H).

ITpome:xxyTounoe coennnenne 49:

o (@

NN LiOH N-N

\ 0 - \

OMe OH

£ F

B cootBerctBun co crnocobom monyueHus: Ilpome:kyTounoro coenuHenusi 17, oMbUIeHHEM
Ipomexyrounoro coequHenuss 49A (68 Mr) THUAPOKCHAOM  JIMTUS — TOJyYajH
MMpomexxyTounoe coequnenue 49 (63 mr, 98%) B Bume 6enoro Teepnoro Bemectsa. MS(ESI)
2652 (M+H)™; 'H AMP (500 MI'u, Meranon-ds) d 7.74 - 7.67 (m, 2H), 7.26 (td, J=8.9, 2.5 Ty,
1H), 4.47 (d, J=7.7 I'y, 2H), 3.92 (td, J=8.3, 5.5 I'y, 1H), 3.77 - 3.69 (m, 2H), 3.60 (dd, J=8.8,
52Tu, 1H), 3.01 - 2.87 (m, 1H), 2.08 - 1.95 (m, 1H), 1.80 - 1.69 (m, 1H).

MpomexyTounoe coenunenne S0: 6-Drop-1-((rerparunpodypan-3-win)merun)- | H-ungazon-

3-kapOOHOBAas KUCIIOTA
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IIpome:xkyTounoe coenmuenue S0A: Merun 6-¢rop-1-((rerparunpodypan-3-un)mernn)-1H-

WHIa30J1-3-KapOoKcHuiar

Cs* (o)
-0_ _0
HN-N o Br

\ Cs*o N

N/
OMe > Ny °
F o OMe

F

B coorBerctBUM co cmocobom monyuyenuss IlpomexkyrouHoro coeaunenusi 19B,
AIKUTTUPOBAHUEM STUI 1H-unnazon-3-kapOokcunara (100 MT) 3-
(6pommerun)rerparuapodypanom nonydanu Ilpomexkyrounoe coequnenue SOA (68 wr,
47%). MS(ESI) 279.2 (M+H)"; 'H SIMP (400 MTI';, xnopodopm-d) d 8.22 - 8.15 (m, 1H), 7.18
- 7.04 (m, 2H), 4.37 (d, J=7.7 T'u, 2H), 4.03 (s, 3H), 3.96 (td, J=8.3, 5.4 T'u, 2H), 3.82 - 3.72
(m, 2H), 3.61 (dd, J=9.0, 4.8 T'yy, 1H), 3.09 - 2.95 (m, 1H), 2.02 (dtd, J=12.9, 8.0, 5.5 ', 1H),
1.74 - 1.63 (m, 1H).

IIpomesxkyTouHoe coenunenue S0:

o o)

LiOH

B cootBercTtBun co crnocobom monyueHus: Ilpome:kyrounoro coenumHenusi 17, oMbUIeHHEM
Ipomexyrounoro coeguHenuss S0A (68 Mr) THUAPOKCHAOM  JIMTUS — TOJyYajH
Ipome:xkyTounoe coequnenue S0 (50 mr, 77%) B Buge 6enoro Teepnoro Bemectsa. MS(ESI)
2652 (M+H)"; 'H SIMP (500 MI'u, Metanon-ds) d 8.12 (dd, J=8.7, 5.1 T'u, 1H), 7.44 (dd,
J=9.4, 19Ty, 1H), 7.10 (td, J=9.1, 2.2 I'u, 1H), 4.43 (d, J=7.7 'y, 2H), 3.93 (td, J=8.2, 5.4 I'wy,
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1H), 3.84 - 3.71 (m, 2H), 3.61 (dd, J=8.8, 5.5 T', 1H), 3.04 - 2.83 (m, 1H), 2.12 - 1.93 (m, 1H),
1.84 - 1.65 (m, 1H).

IIpomexxyTouHoe coenmnenne S1: 6-(2-1 mnpokcu-2-MeTUInponokcu)nmupasonol 1,5-

a|mupunun-3-kapOOHOBAsI KUCIOTA

IIpomexxyrounoe coeamHenue S1A: Ortun  6-rugpokcunupaszonoll,5-ajnupunun-3-

kapOokcunaT
o o// 0o o//
AIBr;
i — > A
/ /
- N~
Meo” NN Ho N

Otun 6-merokcunupaszono[ 1,5-a]lmupunun-3-kapookcunar (130 mr, 0.59 MmoIb) cMemmBamu ¢
Tpubpomun amomunus (787 mr, 2.95 mmons) B EtSH (2 mit) u nepeMernnBany npu KOMHATHON
temrnieparype B TeueHue 2 4. Oxjaxmamu o 0°C, npobGasmsmu MeOH mno kamsiw,
KOHIIEHTPUPOBAJIH, U OCTAaTOK 3arpyskajiu Ha 10 r konoHky, smoupoBanu EtOAc/rekcanom (0-
40%); ¢pakuun otOupamu npu  30% EtOAc, KOHUEHTPUPOBAIU C TOJy4YECHUEM
IpomexxyTounoro coeaunenusi SIA (50 mr, 41%). MS(ESI) 207.1 (M+H)"; 'H SIMP (400
MI'u, Meranon-d4) d 8.25 (s, 1H), 8.15 (dd, J=2.1, 0.8 'y, 1H), 7.99 (dd, J=9.5, 0.7 ', 1H),
727 (dd, J=9.6, 2.1 I', 1H), 4.35 (q, J=7.3 'y, 2H), 1.40 (t, J=7.2 I'u, 3H).

IpomexyTrounoe coenmHenue S1B: Dtun 6-(2-runpokcu-2-MeTHIPONIOKCH )upasono| 1,5-

a|mupuaun-3-kapOokcunat

K,CO;, CH;CN/H,0

K pacreopy IIpomeskyTounoro coenunerust S1A (50 mr, 0.24 mmorb) B atieToHUTpHIIE (3 MIT) U
Boze (0.2 mu) nobasmsum K2COs (134 mr, 0.970 mmone) u 2,2-numeTtminokcupat (0.646 o,

7.27 mmoib). PeakioHHyI0 cMech Harpesaiu 10 120°C ¢ mOMOIIBIO MUKPOBOJIH B TeUeHHUE 35
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muH, JXX/MC mnokasana 3aBeplIeHHE peakmud C OOpa3OBaHHEM IIEJIEBOrO MPOAYKTA.
QuibTpoBald M OYMINATKM C TOMOMmbI mnpemapatuBHo BOXX ¢ monyueHuem
IpomexyTounoro coeaunenusi SIB (51 mr, 76%). MS(ESI) 279.2 (M+H)"; 'H SIMP (400
MTI 1, xnopogopm-d) d 8.35 (s, 1H), 8.34 - 8.31 (m, 1H), 8.11 - 8.04 (m, 1H), 7.29 (dd, J=9.6,
2.1Tu, 1H), 439 (q, J=7.2 T'u, 2H), 3.86 (s, 2H), 1.45 - 1.39 (m, 9H)

IIpomesxkyTouHoe coequHenue S1:

o [

o

Z—
/
o NN N\N
HO

B coorBercTBun co crnocobom nonyueHus: Ilpomeskyrounoro coenmHenusi 17, oMbUieHHEM

LiOH

IIpome:xxyrounoro coenmnenuss SI1B (51 wMr) ruzpokcuaoM  JUTHS — HOJyYasd
IpomexyTounoe coequnenue S1 (25 mr, 55%) B Bune Genoro TBepaoro euiecrsa. MS(ESI)
251.2 (M+H)"; 'H AMP (500 MTI'u, Mertanon-ds) d 8.33 (dd, J=2.2, 0.6 T', 1H), 8.28 (s, 1H),
8.03 (dd, J=9.6, 0.6 I', 1H), 7.37 (dd, J=9.6, 1.9 'y, 1H), 3.86 (s, 2H), 1.35 (s, 6H)

Ipome:xyTouHoe coennnenue 52: 6-(2-MetokcudyTokcH)upaszono| 1,5-a]nupunus-3-

KapOOHOBAas KUCIIOTa

IpomexyTounoe coenumHenne S2A: Otun 6-(2-mMeTokcHITOKCH)THpa3ono[ 1,5-a]nupunnH-3-

KapOoKcHIaT
cs*
o o// °\ﬂ/°'
Cs*0O

T " Br/\/o\ —_—

4

N~

HO” "N

B Buany, conepsxamyro Ilpomexkyrounoe coequnenue S1A (30 mr, 0.145 mmons) B CH3CN (3
mit), noOasisuu 1-6pom-2-merokcustad (30.3 wmr, 0.218 mmonp) u Cs:CO; (95 wmr, 0.29
MMoub). Buany repmerndHo 3akpbiBaniu, U cMech nepemernusanu npu 70°C B TedeHue 3 4.

KX/MC mnokazana 3aBepiieHue peakiuu. DPuiabTpoBaM W KOHLEHTpupoBaiu. (OcTaTok
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3arpy>xanu Ha 10 r konoHky, smouposann EtOAc/rekcanom (0-50%); dbpakum otOupanu npu
30% EtOAc, xonuentpupoBanu ¢ nonydeHrneMm IlpomeskyrouHoro coenmHenusi S2A (25 wmr,
65%). MS(ESI) 265.2 (M+H)"; 'H AMP (500 MI'u, Metanon-ds) d 8.35 (dd, J=2.2, 0.5 I'ly,
1H), 8.27 (s, 1H), 8.03 - 7.99 (m, 1H), 7.34 (dd, J=9.6, 2.2 T'u, 1H), 4.35 (q, J=7.2 I'u, 2H),
422 -4.15(m, 2H), 3.82 - 3.74 (m, 2H), 3.50 - 3.41 (m, 3H), 1.40 (t, J=7.2 I'y, 3H).

IIpomeskyTo4HOE coequHEHHE S2:

LiOH

B coorBercTBun co crnocobom mnonyueHus: Ilpomeskyrounoro coenmHenusi 17, oMbUIeHHEM
IIpome:xxyrouHoro coexmneHuss S2A (25 Mr) TUAPOKCHUAOM  JIUTHS — MOJIyYasH
IpomexyTounoe coequnenue S2 (12 mr, 54%) B Bune Genoro TBepaoro euiecrsa. MS(ESI)
237.1 (M+H)".

IIpomexyrounoe coennnenue S3: 6-(2-(Ilupponunun-1-mn)sTokcu)nupaszonol 1,5-

a|mupunnH-3-kapOOHOBas KUCIOTA

Ipomexyrounoe coenumHenue S5S3A: Otun 6-(2-(nmupponunus-1-mn)sTokcu)mupasonol1,5-
a|mupuaun-3-kapOokcuat

Cs*
0. .o

Cs'o

B coorBerctBum co cnocobom monyudeHus: IIpome:kyTouHOro coeamHeHusi S2A,

ANKWJINPOBAHUEM IIpomexyTouHoro coeAHHEeHHUs S1A (36 M) 1-(2-
OpomaTun)uppouauHoM nojaydanu [lpomexkyrounoe coexnnenue S3A (29 mr, 55%) B Buze
6enoro Teepaoro Bemectsa. MS(ESI) 304.2 (M+H)"; 'H IMP (400 MI'u, xnopopopm-d) d
8.39 - 8.25 (m, 3H), 8.07 (d, J=9.5 I'y, 1H), 7.21 (dd, J=9.7, 2.2 T'u, 1H), 4.44 - 4.38 (m, 3H),
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438 -4.33 (m, 1H), 4.06 - 3.94 (m, 2H), 3.69 - 3.62 (m, 2H), 3.05 (d, J=9.7 T'y, 2H), 2.17 (d,
J=4.0 Ty, 4H), 1.41 (t, J=7.2 T, 3H).

IIpomeskyTouHOE coequHeHHE S3:

LiOH

B cootBercTBun co crnocobom monyueHus: Ilpomeskyrounoro coenmHenusi 17, oMbUIeHHEM
IIpomexyrounoro coeguHenuss S53A (29 wMr) TrUAPOKCHAOM  JIMTUS — TNOJy4YajH
IIpomexyTounoe coequnenue S3 (16 mr, 61%) B Bune 6enoro TBepaoro seuectsa. MS(ESI)
276.2 (M+H)"; 'H SIMP (400 MI'u, Metanon-ds) d 8.41 (d, J=1.5 'y, 1H), 8.30 (s, 1H), 8.04
(d, J=9.5 T'u, 1H), 7.39 (dd, J=9.6, 2.1 I'u, 1H), 4.47 - 440 (m, 2H), 3.80 (d, J=7.5 'y, 2H),
3.76 - 3.68 (m, 2H), 3.25 (br. s, 2H), 2.21 - 2.12 (m, 2H), 2.09 (br. s., 2H).

[IpomexyTrounoe coennnenue S4: 6-(2-(AumermnaMuHo)>TOKCH )upaszonol 1,5-a|nupuann-3-

KapOOHOBast KMCIIOTA

Ipomexyrounoe coennnenne S4A: Dtun  6-(2-(1MMETHUIAMHHO)3TOKCH )upasonol 1,5-

almupuaun-3-kapOokcunat

cs*
o [
o) o__0O Q o//
= // + Ill Cs*o | Za—
/
Ho” NN Br TN NN

B coorBerctBuM co cnocobom monyudeHus: IIpome:kyTouHOro coeamHeHusi S2A,
ankunupoBanueM  IIpomexkyrounoro  coexmnenus SIA (35 wr)  2-Opom-N,N-
auMeTuiIdTaHaMuHOM Tonydanu Ilpomexkyrounoe coenunenne S4A (20 mr, 43%) B BHUze
6enoro Teepaoro semectsa. MS(ESI) 2782 (M+H)™; 'H AMP (500 MI'u, Metanon-ds) d 8.47
(dd, J=2.2,0.8 I'y, 1H), 8.32 (s, 1H), 8.07 (dd, J=9.6, 0.5 I'y, 1H), 7.42 (dd, J=9.6, 2.2 'y, 1H),
4.52 - 4.42 (m, 2H), 436 (q, J=7.2 T'u, 2H), 3.70 - 3.61 (m, 2H), 3.06 - 2.99 (m, 6H), 1.45 -
1.35 (m, 3H).
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IIpomeskyTouHOE coequHEeHHE S4:

0]
OH

LiOH

l =z -
4

B coorBercTBun co crnocobom monyueHus: Ilpome:kyrounoro coenmHenusi 17, oMbUIeHHEM
IIpomexyrounoro coeguHenuss S54A (18 Mr) TrUAPOKCHAOM  JIMTUS — TOJyYajH
IIpome:xxyTounoe coennnenne 54 (8 mr, 61%) B Bume Oenoro Teepnoro Bemectsa. MS(ESI)
250.2 (M+H)"; 'H SIMP (500 MTI'u, Meranon-ds) d 8.47 (dd, J=2.2, 0.6 T'n, 1H), 8.32 (s, 1H),
8.11 -8.07 (m, 1H), 7.41 (dd, J=9.6, 2.2 ', 1H), 4.49 - 4.40 (m, 2H), 3.71 - 3.60 (m, 2H), 3.02
(s, 6H).

IIpomexxyrounoe coennnenue S5: 6-(2-MopdonunosTokcu)nupaszono| 1,5-alnupuann-3-
KapOOHOBast KMCJIOTA

(0}
OH

O/\ = //

K/N\/\O o N<y

IpomexyTounoe coenunenue SSA: Itun 6-(2-mopdonuHodTOKCH)Hpa3oo| 1,5-a]nupuann-
3-kapOokcunar

~ cs* o) 0//

(o] 'O\H/O‘

A (\0 Cs*0 @ S —

V/
N N~
. N\N/ + BI'/\/N\) ~ o N

(0}

HO
B coorBerctBuM co cnocobom monyyeHus: IIpome:kyTouHOro coexmHeHHsi S2A,
ankunupoanvueM Ilpomexkyrounoro coexunenusi S1A (40 mr) 4-(2-6pomayTrn)MopdonHOM
nony4anu Ilpomexyrounoe coenmHenue SSA (47 wmr, 76%) B Buae Oenoro TBEPIOTO
semecTsa. MS(ESI) 320.3 (M+H)"; '"H AMP (400 MT'ui, xnopodpopm-d) d 8.30 (s, 1H), 8.13 -
8.10 (m, 1H), 8.02 (dd, J=9.7, 0.7 I'y, 1H), 7.20 (dd, J=9.7, 2.2 T'y, 1H), 4.36 (q, J=7.2 ', 2H),
411 (t,J=5.6 T'y, 2H), 3.77 - 3.69 (m, 4H), 2.83 (t, J=5.6 'y, 2H), 2.61 - 2.53 (m, 4H), 1.40 (4,
J=7.2Tn, 3H).

IIpomesxkyTouHOE coequHeHHe SS:
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o. [ o)

(o) OH

0/\ ~ // ﬂ ? _ //

K/N\/\O xN-pN No~o X-N-p
B cootBerctBumn co crnocobom monyueHus: Ilpome:kyrounoro coenmHenusi 17, oMbUIeHHEM
IIpomexyTounoro coeguHenuss SSA (47 Mr) THUIPOKCUAOM  JIMTUS — TOJyYajH
IIpome:xxyTounoe coequnenue S5 (58 mr, 97%) B Bume 6enoro TBepnoro Bemectsa. MS(ESI)
3203 (M+H)"; 'H SIMP (400 MI'u, Meranon-ds) d 8.38 (dd, J=2.2, 0.7 'y, 1H), 8.32 (s, 1H),
8.09 (dd, J=9.7, 0.7 I', 1H), 7.36 (dd, J=9.7, 2.2 'y, 1H), 4.51 - 4.43 (m, 2H), 3.97 (br. s., 4H),
3.72 -3.64 (m, 2H), 3.61 - 3.35 (m, 4H).

IIpomexyTouHoe coenHenne 56: 5-(2-1 mnpokcu-2-mMeTuinponokcu)nupasomnol 1,5-

a|mupunuH-3-kapOOHOBas KUCIOTA

Q OH
"o
Z N=
NS N--N/

IIpome:xxyrouHoe coeqmHenne S6A: Ortun  S-ruapokcunupaszono|1,5-alnupuann-3-
KapOoKcHIaT

0 I oo//

o
AIBr; HO._~__

/
NG

/O//

/
o N-\

Ortun S-merokcunupaszono[ 1,5-a]mupunun-3-kapookcmnar (300 mr, 1.36 MMOJIb) CMEIIMBAIH C
tpubpomunom amomunus (1817 mr, 6.81 mmonp) B EtSH (5 M) m nmepememmBanu mnpu
KOMHATHOW Temneparype B Tedenue 3 4. Oxnaxnamu 1o 0°C, nmobaenmsuim MeOH mno kamjisim,
3ateM Boay. JxctparupoBanu EtOAc. KoHueHTpupoBaniu, U OCTAaTOK 3arpyaiud Ha 24 r
koyoHKy, sroupoBann EtOAc/rekcanom (0-40%); ¢pakumu orboupanun mpu 30% EtOAc,
KOHLEHTpUpoBaIH ¢ mnosnydeHHeM IIpomexyrounoro coeaunenuss S6A (90 wmr, 32%).
MS(ESI) 207.2 (M+H)"; 'H AMP (400 MI'u, Meranon-ds) d 8.42 (dd, J=7.5, 0.4 T, 1H), 8.21
(s, 1H), 7.41 - 7.27 (m, 1H), 6.67 (dd, J=7.5, 2.6 'y, 1H), 4.32 (q, J=7.0 'y, 2H), 1.39 (t, J=7.2
I'n, 3H).
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IIpomexyTouHoe coenmHeHue S6B: Dtun 5-(2-runpokcu-2-MeTUIPONOKCH )mupasonol 1,5-

a|mupuaun-3-kapOokcunar

o, [ o)

’ "ol o ’
HO -~~~ 0 K,CO3, CH3CN/H,0 P

* < - Ny

K pactBopy IIpomexyTounoro coexmHenusi S6A (22 mr, 0.107 mmonb) B aneronutpuie (3

,
- N-N

mut) u Bozie (0.2 mu) nodasmsiu K2COs3 (59.0 mr, 0.427 mmonb) u 2,2-numetninokcupan (0.142
mi, 1.600 mmonb). Peakumnonnyro cmece HarpeBaiu a0 120°C ¢ mOMOIIBI0 MHKPOBOJH B
teyenue 30 muH. JloOaBisinu nonomHUTENbHBIN 2,2-nuMeTtunokcupad (0.142 mi, 1.60 Mmors),
u cmech nepememnsanu npu 120°C B teuenue 30 MmuH. CMech KOHLEHTPUPOBAIHU, U OCTaTOK
3arpyxanu Ha 10 r xononky, smouposanu EtOAc/rekcanom (0-40%); mpoaykT oTOupau mnpu

30% EtOAc, xoHuentpuposanu ¢ nonyueHueMm Ilpomekyrounoro coenunenusi S6B (27 wmr,
91%). MS(ESI) 279.3 (M+H)".

ITpome:xxyTouHoe coeqnHenne S6:

o. [
i
o 72 —
/
\N\N

B cootBercTtBun co crniocobom monyueHusi Ilpome:kyrounoro coenuHenusi 17, oMbUIeHHEM

IpomexyTouHoro coeguHeHuss S56B (27 Mr) THOPOKCHAOM JIUTUS — TOJIy4YaJH
IMpomexxyTounoe coequnenue 56 (19 mr, 78%) B Bume Oenoro Teepnoro Bemectsa. MS(ESI)
251.1 (M+H)"; 'H SIMP (400 MI', Metanon-ds) d 8.54 - 8.42 (m, 1H), 8.25 (s, 1H), 7.42 (d,
J=2.6 T, 1H), 6.82 (dd, J=7.5, 2.6 'y, 1H), 3.92 (s, 2H), 1.35 (s, 6H).

MMpomexyTounoe coenunenue 57: S-Merokcurnupaszono| 1,5-a|nupuann-3-kapOoHOBast

KHUCJIOTa
o [
o LiOH
N

B cootBercTBun co crnocobom monyueHus: Ilpome:kyTounoro coennHenusi 17, oMbUIeHHEM

3THn  S-metokcunupasonol 1,5-almupunnn-3-kapbokcmnata (19 Mr) THOPOKCHAOM JHTHS
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nosiy4anu Ilpome:xxyrounoe coeqnunerue 57 (16 mr, 97%) B Bune 0eoro TBEpAOro BEIIECTBRA.

MS(ESI) 193.1 (M+H)*.

IIpomexyTounoe coenmnenne 58: 5-(2-(ITuppomuaun-1-um)sTokcu)nupaszonof 1,5-

a|mupunun-3-kapOOHOBAsI KUCIOTA

° OH
@”0@%
/
N~

IIpomexyTrounoe coequmHenue S8A: Otun 5-(2-(nmupponunus-1-wmn)srokcu)nupasonoll,5-

a|mupuaun-3-kapOokcunar

Cs* //
jo) (o (o]
o) o/'/ :n/ 0
Cs
Ho D (o] G/\/O N
—»,
ZNF + Br/\/ A N‘N/

o N-N

B Buany, conepxamyro Ipomexkyrounoe coenmnenue S6A (45 mr, 0.22 mmons) B DMF (3
mit), nobasnsuin 1-(2-6pomatun)nupponunus, ruapodpomun (85 mr, 0.33 mmons) u Cs2CO3
(213 wr, 0.655 mmonb). Buany repMeTHYHO 3aKpbIBAH, U cMech nepemernuBaiu mpu 70°C B
teyerne 16 4. XKX/MC mnokasana 3aBepiieHue peakiuv. OUibTpOBaId U KOHIEHTPUPOBAIIH.
Ounmanu ¢ mnomombo npernapatuBHoii BOXXX ¢  nonyduennem Ilpome:xkyTrouHoro
coequnennst S8A (48 mr, 73%). MS(ESI) 304.3 (M+H)"; 'H AMP (500 MI'u, Meranon-ds) d
8.55 (dd, J=7.4, 0.6 'y, 1H), 8.30 (s, 1H), 7.52 (d, J=2.8 'y, 1H), 6.86 (dd, J=7.7, 2.8 T'y, 1H),
4.55 - 4.47 (m, 2H), 4.36 (q, J=7.0 ', 2H), 3.84 - 3.73 (m, 4H), 3.29 - 3.19 (m, 2H), 2.21 (br.
s., 2H), 2.08 (br. s., 2H), 1.46 - 1.33 (m, 3H).

IIpomesxkyTouHOe coequHeHue S8:

(o]
o) o// OH
LiOH ~_O
/
N/\/O a = C’/\l //
™ N\N/ X N\N

B cootBercTBun co crniocobom monyueHusi Ilpome:kyTounoro coennHenusi 17, oMbUIeHHEM

Ipomexyrounoro coequHeHuss 3S8A (48 Mr) THUAPOKCHAOM  JIMTUS — TOJyYajH
IIpome:xkyTounoe coenunenue S8 (34 mr, 55%) B Buzme 6enoro Teepnoro Bemectsa. MS(ESI)

276.3 (M+H)"; 'H SIMP (500 MI'u, Metanon-ds) d ppm 8.54 (1 H, dd, J=7.57, 0.69 T'wy), 8.29
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(1 H,s), 7.5(1 H, d, J=2.75 T'w), 6.85 (1 H, dd, J=7.43, 2.75 ['n), 4.44 - 456 (2 H, m), 3.71 -
3.84 (4 H, m),3.26 - 3.28 (2 H, m), 2.21 (2 H, br. 5.), 2.07 (2 H, br. 5.).

IIpomexyrounoe coennnenue 59: 5-(2-MerokcuyTokcH ))rupa3zono| 1,5-a|nupuaun-3-
KapOOHOBAast KUCIIOTA

o]
OH

\0/\/0 N
/
N N\N

IIpome:xxyTounoe coenmnenue S9A: Dtun 5-(2-merokcudyTOKCH )mupaszonol 1,5-a|mupuann-3-

KapOokcunar
Cs*
o [ ‘00 o [
o hig o
HO Cs*0 (0]

Z + \0/\/ Z N

N7 Br- O~ » )
™ ~N N~ N

B coorBerctBum co cmocobom monyueHus IIpomexyTouHoro coemuHeHusi S8A,
ankunupoBanueM IlpomexkyTouHoro coeguHeHusi S6A (35 mr) 1-Opom-2-METOKCHITAHOM
noiy4anu Ilpomexyrounoe coenumHenue S9A (37 wmr, 82%) B Bume Oenoro TBEpIOro
semectsa. MS(ESI) 265.3 (M+H)"; 'H SIMP (500 MTI'n, xnopodopm-d) d 8.31 (dd, J=7.4, 0.5
I'n, 1H), 8.27 (s, 1H), 7.42 (d, J=2.8 ', 1H), 6.66 (dd, J=7.4, 2.8 T'y, 1H), 4.35 (q, J=7.0 I'L,
2H), 4.28 - 4.17 (m, 2H), 3.85 - 3.74 (m, 2H), 3.51 - 3.42 (m, 3H), 1.39 (t, J=7.2 I'u, 3H).

IIpomexkyTouHOe coennHenue S9:

LiOH

B coorBerctBun co crnocobom monyueHusi Ilpome:kyrounoro coenuHenusi 17, oMbUIeHHEM
IpomexyrouHoro coexuHenuss 359A (37 Mr) THUAPOKCUAOM  JIMTUS — TOJyYajH
Ipome:xxyTounoe coequnenue 59 (28 mr, 85%) B Buzme 6enoro TBepnoro Bemectsa. MS(ESI)
237.3 (M+H)"; 'H SIMP (400 MTI'u, Meranon-ds) d 8.47 (dd, J=7.6, 0.5 T'u, 1H), 8.26 (s, 1H),
7.44 (d, J=2.6 'y, 1H), 6.77 (dd, J=7.5, 2.6 ', 1H), 4.31 - 4.19 (m, 2H), 3.90 - 3.75 (m, 2H),
3.47-3.39 (m, 3H).
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IIpome:xyTounoe coenmnenne 60: 5-(2-MopdonurosTokcn)mupaszono[ 1,5-a]mupunus-3-

KapOOHOBAast KUCIIOTA

IIpomexyTounoe coenunenue 60A: Jtun 5-(2-mopponuHosTOKCH)NTHpazono| 1,5-a]nupuans-

3-kapOokcunar

cs*
O (e //

o Cs'o (\N/\/O

B coorBerctBuM co cmocobom monyueHusi IIpomexyTouHoro coenuHeHusi S8A,
ankunupoanuem Ilpome:xkyrounoro coexunenusi S6A (40 mr) 4-(2-6pomaTrn)mopdonuHom
nonyyanu IIpome:kyrounoe coemmHenume 60A (51 mr, 82%) B Bume Oenoro TBepAOro
semecTsa. MS(ESI) 320.3 (M+H)"; 'H SIMP (400 MI', xnopodopm-d) d 8.30 (dd, J=7.5, 0.7
I'u, 1H), 8.25 (s, 1H), 7.40 (d, J=2.6 I'y, 1H), 6.60 (dd, J=7.5, 2.6 I', 1H), 4.33 (q, J=7.0 I'y,
2H), 4.19 (t, J=5.6 'y, 2H), 3.78 - 3.67 (m, 4H), 2.83 (t, J=5.6 T'u, 2H), 2.61 - 2.53 (m, 4H),
1.37 (t, J=7.2 Ty, 3H).

IIpomexxkyTouHoe coennHenue 60:

o. [ o)

o OH
NN Loh [ ONTONAN=
0\) X N‘N/ - o A N\N/
B cootBercTtBun co crnocobom monyueHus: Ilpome:kyrounoro coenuHenusi 17, oMbUIeHHEM
Ipomexyrounoro coequHenuss 60A (51 Mr) TrUAPOKCHAOM  JIMTUS — TOJYYajH
MMpome:xxyTounoe coequnenue 60 (60 mr, 93%) B Bume Genoro TBepnoro Bemectsa. MS(ESI)
2923 (M+H)"; 'H SIMP (400 MTI'u, Meranon-ds) d 8.53 (dd, J=7.6, 0.5 T'u, 1H), 8.29 (s, 1H),
7.50 (d, J=2.6 I'y, 1H), 6.83 (dd, J=7.5, 2.6 ', 1H), 4.58 - 4.51 (m, 2H), 4.05 (br. s., 2H), 3.88
(br. s., 2H), 3.78 - 3.70 (m, 2H), 3.65 - 3.48 (m, 2H), 3.45 - 3.34 (m, 2H).

IIpomexyTouHoe coenuHenue 61: 5-(2-I ungpokcunponokcu)nupasono[ 1,5-almupuaun-3-

KapOOHOBAast KUCIIOTA
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(o)
OH OH
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IIpomexyrounoe coexmHenue 61A: Ortun  S5-(2-rugpokcunponokcu)nupasonol1,5-

a|mupuaun-3-kapOokcunat

o. [

o

HO/ — +
/

x~-N~N

O K2C03, CH3CN1’H20
>

K pacreopy IIpomesxxyTounoro coenunenust S6A (41 mr, 0.20 Mmmorb) B atieToHUTpHIIE (3 MIT) U
Boze (0.2 mu) goGasmsuiu K>COs (137 mr, 0.994 mmone) u 2-metunokcupad (0.417 mi, 5.97
MMoJib). Peakimonnyro cmech HarpeBasiu 10 120°C ¢ momMoLs0 MUKPOBOJIH B TeueHne 30 MUH.
Peaknus 3aBepmmnack. KoHueHTpupoBanu, M OCTAaTOK 3arpykaiu Ha 10 T© KOJIOHKY,
smoupoBamn  EtOAc/rekcanom  (0-50%); ¢pakuum  otbupanmu  mpu  30%  EtOAc,
KOHLIEHTpUpoBaiu ¢ mnonydeHuem IIpomekyTounoro coeaunenuss 61A (26 wmr, 50%).

MS(ESI) 265.2 (M+H)".

IIpomexxkyTouHoe coennHeHue 61:

LiOH

B cootBercTtBun co crnocobom monyueHusi Ilpome:kyrounoro coenuHenusi 17, oMbUIeHHEM
IpomexyTounoro coeguHenuss 61A (26 Mr) THUIPOKCUAOM  JIMTUS — TOJyYajH
IMpome:xxyTounoe coequnenue 61 (21 mr, 82%) B Buge Oenoro Teepnoro Bemectsa. MS(ESI)
2652 (M+H)"; 'H AMP (400 MI'u, Meranon-ds) d 8.46 (dd, J=7.6, 0.6 T, 1H), 8.27 - 8.23
(m, 1H), 7.41 (d, J=2.6 I'u, 1H), 6.84 - 6.75 (m, 1H), 4.17 (td, J=6.5, 4.0 'y, 1H), 4.08 - 3.90
(m, 2H), 1.38 - 1.23 (m, 3H).

IIpome:xyTounoe coenmnenne 62: 5-(2-I mnpokcustokcn)mupaszono| 1,5-almupunus-3-

KapOOHOBAast KUCIIOTA
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o
OH

/
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IIpomexyrounoe coenuHenue 62A: Merun 5-(2-(OeH3uinokcu)sTokcu)mupasonoll,5-

a|mupuaun-3-kapOokcunat

Cs*
0. O o/
o, 4
Cs*0 /\/0
HO o. BnO AN
Z N + Br” >""Bn —_— N/
/ Xx-N~N
N N\N

B coorBerctBun co cnocobom mnonyueHus IIpomelkyTrouHoro coeamHeHusi S8A,
ATKWIMPOBAHUEM METH S-TMApPOKcUIHpas3onol1,5-ajmupunun-3-kapbokcunara (43 wmr) ((2-
OpomdTOKCH)MeTH)0eH3010M Tonnydaiu [lpomexkyrouHoe coexmunenue 62A (71 mr, 99%).
MS(ESI) 327.3 (M+H)".

IIpome:xxyTounoe coexmHenue 62B: 5-(2-(bensunoxcu)sTokcu)nupazonoll,5-ajnupunus-3-

KapOOHOBAs KUCIIOTA

o
o d OH
LiOH o
Bno/\/O = _ Bno/\/ 7 —
/
N N~

B cootBercTtBun co crniocobom monyueHusi Ilpome:kyTounoro coenuHenusi 17, oMbUIeHHEM
IpomexyTounoro coeguHenuss 62A (75 Mr) THUIPOKCUAOM  JIMTUS — TOJyYajH

IIpomexyrounoe coexunenne 62B (46 mr, 64%) B BHme Oenoro TBEPAOrO BEIIECTBA.
MS(ESI) 313.2 (M+H)".

IIpomesxkyTouHOE coequHeHHe 62:

0 OH 0 OH
o Pd/C o
BnO/\/ i _ HO/\/ 2
/ /
Ny Ny

IIpomexyTrounoe coenmnenue 62B (43 wmr, 0.138 mmonb) cmemuBamu ¢ MeOH (5 wm),
nerasupoBaiu, nodasmsuin 10% Pd/C (mpubnmsurensno 20 Mr), mepeMemnBain B atMocdepe
6amnornoro Hy Ha mpoTspkeHny HOuM B TedeHHe 16 4. PUIBTPOBAIM U KOHLEHTPHUPOBAIH C

nonyuenueM IIpomexyTounoro coeamuenusi 62 (26 mr, 85%). MS(ESI) 223.2 (M+H)"; 'H
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SIMP (400 MI'n, Metanon-ds) d 8.46 (d, J=7.7 T, 1H), 8.25 (s, 1H), 7.42 (d, J=2.6 Ty, 1H),
6.78 (dd, J=7.6, 2.8 T'y, 1H), 4.25 - 4.14 (m, 2H), 3.97 - 3.87 (m, 2H).

IIpomexyTouHoe coenuHenue 63: 5-(2-1 uapOKCH-3-METOKCHITPOIIOKCH )ITpazono| 1,5-

a|mupunun-3-kapOOHOBAsI KUCIOTA

IIpomexyTouHoe coenmHenne 63A: Jtun 5-(2-ruapokcu-3-MeTOKCUIIPONIOKCH )upasonol 1,5-

a|mupuaun-3-kapOokcunar

0 o// OH ° o__
o} K,CO,3, CH;CN/H,0  MeO (o}
HO _ + L\/OMe 2003, CH; 20 \/K/ A
Y N/
NN N

K pacteopy IIpomexxyTounoro coenmHenust S6A (38 mr, 0.184 mmonb) B aneronurpuie (3
mit) u Boge (0.2 mu) nobasisiu KoCO3 (102 mr, 0.737 mmonb) U 2-(METOKCUMETHIT)OKCHPaH
(487 wmr, 5.53 mmonb). Peakunonnyro cmech HarpeBasu A0 120°C ¢ MOMOIIBIO MHKPOBOJIH B
teuenne 35 wmuH, JKX/MC mnokaszana 3aBeplieHHe peakiuu ¢ OOpa3OBaHUEM IIEJIEBOTO
npoaykta. OUIbTPOBAIM M OYMINAIM C MoMolIbio mpenaparuBHoi BOXKX ¢ monyuenuem

IpomekyTouHoro coennnenusi 63A (30 mr, 55%). MS(ESI) 295.2 (M+H)".

IIpomexkyTouHoOe coenuHeHue 63:

0 0
OH o__ OH OH
LiOH
Meo_h_o_~__ Meo. K _o_~__
o N-y o N-y

B cootBercTtBun co crnocobom monyueHusi Ilpome:kyrounoro coenuHenusi 17, oMbUIeHHEM
Ipomexyrounoro coeguHenuss 63A (60 Mr) THUAPOKCHAOM JIMTUS — TOJyYajH
IpomexxyTounoe coequnenue 63 (47 mr, 87%) B Buge 6enoro Teepnoro Bemectsa. MS(ESI)
267.1 (M+H)"; 'H SIMP (500 MI', Metanon-ds) & 8.48 - 8.45 (m, 1H), 8.26 (s, 1H), 7.43 (d,
J=28 Ty, 1H), 6.78 (dd, /=7.4, 2.8 I'y, 1H), 4.24 - 4.06 (m, 3H), 3.60 - 3.53 (m, 2H), 3.46 -
3.38 (m, 3H).

IIpome:xyTouHoe coennHenne 66: 4-(4-Amunopenmn)uzoxunonus-1(2H)-on, TFA
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) Pd(PPh
N (PPh3),
NH
2.TFA O X

B NH
HO” ~~OH
O

K 4-6pomuzoxunonus-1(2H)-ony (166 MT, 0.741 MMOJIb), (4-((mpem-
OyTokcukapOoHmT)aMuHo)pennn)oopoHosoit kuciore (176 mr, 0.741 mmons) u KsPO4 (393

mr, 1.85 mmomnb) pobGammsin amokcan (9 m) u Boay (1 wmut). Cmech pmerasmpoBasiu

(BakyymupoBanu u npoaysaiu Ar (5x)). JoGasmsmu Pd(PPhs)s (43 mr, 0.037 mmonb), 3aTem
cMech JnerasupoBanu (2x). PeakImOHHYIO BHally TeépMETHMYHO 3aKpbIBAJIM U HArpeBalu B
MHUKpPOBOJHOBOM peakrope npu 150°C B Teuenne 40 ™uH. PeakuuoHHyrw cMech
KOHLIEHTPUPOBAJIK, 3aTEM OCTATOK OYMINAIH ¢ TOMOIIbI (iam-xpomarorpadpuu (0-100%
EtOAc/rexcan). Ilponykr pacrBopsiiu B DCM (2 wmu), 3arem obpabaremBamu TFA (1 wmn).
CwMmech mepememinBaiyd IMPU KOMHATHOHM TeMIiepaTtype B TedeHHe | 4, KOHLEHTPUPOBAIHM U
OUHIIAIU ¢ TOMOLIbI0 NpenapaTuBHOil BOXKX ¢ nonyuennem IIpome:kyTouHOro coexnHeHHs1
66 (117 mr, Boxon 45%). MS(ESI) m/z: 237.1 (M+H)*; 'H AMP (500 MI', Metanon-ds) &
8.41 (dd, J=8.0, 0.8 I';, 1H), 7.70 (ddd, J=8.3, 7.0, 1.5 'y, 1H), 7.61 - 7.50 (m, SH), 7.49 - 7.42

(m, 2H), 7.14 (s, 1H), 3.35 (s, 1H).
IIpome:xyTounoe coenunenue 67: 2-(4-(1-Oxco-1,2-quruapon30X HHOJINH-4-

W) EHIIT)YKCYCHAs! KUCJIOTa
O

(
(0

0]

OH

IIpomexyrounoe coeamnenne 67A: Ortun  2-(4-(1-okco-1,2-mUruapoN30X NHOIUH-4-

i) eHn)anerar
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S 0" 0
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K 4-6pomusoxunonun-1(2H)-ony (166 mr, 0.741 mmonsb), IIpomMexRyTOUHOMY COeIHHEHHIO
1A (215 wmr, 0.741 mmonb) u K3PO4 (393 mr, 1.85 mmoinb) nobasisiin quokcas (9 mut) u Boxy
(1 mi). Cmech merasupoBanu (BakyymupoBaiu u nponyBaimu Ar (5x)). Jobasnsimm Pd(PPhs)s
(43 wmr, 0.037 mMmoJb), 3aTeM CMechb nerasupoBaiu (2x). PeakMOHHYIO BUay TrepMETHIHO
3aKpbIBAJIM W HAarpeBajli B MHUKPOBOJHOBOM peaktope mnpu 150°C B TeueHue 40 MuH.
PeakiMOHHYIO CMeCh KOHLICHTPUPOBAJIH, 3aT€M OUHUIIAIN C MOMOIIBIO npenapaTtuBHoi BOXKX
¢ nonyueHueM IIpomexxkyrounoro coequmnenusst 67A (21 wmr, Bexox 9.2%). MS(ESI) m/z:
308.1 (M+H)".

ITpomexxyTouHoe coequHenue 67:

0 0
o™ OH

O LiOH O
AN
N
o)

Y

Pacteop IIpome:xxkyTouHoro coequHenusi 67A (21 mr, 0.068 mmonw) B THF oGpabarbiBanu 1

X
H NH

O

M ruppokcugom sutusa (0.2 min, 0.200 mmonp). CMmech mepeMelMBad MPU KOMHATHON
TeMIiepatype B TeueHue 16 4, 3aTeM KOHUEHTpupoBaiu. OCTaTOK OYUIIAIM C MOMOLIBIO
npenaparusHoi BOXKX ¢ monydyenuem IlpomexyrouHoro coemmHenusi 67 (13 mr, BbIXOX
68%). MS(ESI) m/z: 280.1 (M+H)"; 'H SIMP (500 MI', DMSO-ds) § 12.40 (br. s., 1H), 11.43
(d, /=52 Tm, 1H), 8.30 (dd, /=7.8, 1.0 I'y, 1H), 7.69 (ddd, J=8.1, 7.0, 1.4 'y, 1H), 7.57 - 7.49
(m, 2H), 7.42 - 7.33 (m, 5H), 7.08 (d, /=5.8 'y, 1H), 3.31 (br. s., 2H).

Ipome:xyTouHoe coennnenne 68: 4-bpom-6,7-numerokcnnzoxuHonH-1(2H)-oH
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K pactBopy 6,7-numerokcumnsoxuHonus-1(2H)-ona (205 mr, 1.00 mmons) B AcOH (2 M),
nobasnmsimm 6pom (192 wmr, 1.199 mmons) B AcOH (1 mim). Cmech mnepememmBany IpH
KOMHATHOU TemIiepatrype B TeueHHe | 4, 3aTeM BBUIMBAIM HA Jied U SkcTparuposainn EtOAc.
Opranndeckyro a3y MpOMBIBAJIH COJISIHBIM PAacTBOPOM, 3aT€M KOHLIEHTpUpOBaiu. BerecTso
ounmanu ¢ nomombio (Qudm-xpomatorpadun  (0-80% EtOAc/rekcan) ¢ mody4eHHEM
IIpomexyTounoro coequHenusi 68 (230 mr, 0.81 mmonb, Beixon 81%) B Bune Oenoi NeHbI.
MS(ESI) m/z: 283.9 (M+H)"; 'H AMP (500 MI'u, DMSO-ds) § 11.42 (br. s., 1H), 7.62 (s, 1H),
7.44 (br. s., 1H), 7.13 (s, 1H), 3.94 (s, 3H), 3.89 (s, 3H).

IIpome:xxyTouHoe coeqnHeHue 69: 6-1130MpONOKCUNHAOINH
5;@ R
IpomexyTounoe coenuHenue 69A: 6-(beH3UIOKCH)MHIOMMH

H H
<\1;©/03n NaBH;CN N OBn
\ AcOH \Ij

K pactBopy 6-(0ensminokcu)-1H-unnona (580 mr, 2.60 mmons) B EtOH (5 mu) mpu 0°C

nobasnsim nmaHoboporuapua Hatpus (326 mr, 5.20 mmonb). CMmech mepeMeInuBajid IMpH
KOMHAaTHOH TemmepaType B TedeHue 16 4, 3areM KoHUeHTpuposaiu. OCTaTOK OYMIIAIH C
nomoteio npenaparusHoil BOXXX ¢ monyuennem Ipumepa 69A (280 mr; Bbixon 32%) B BUE
xentoro macna. MS(ESI) m/z: 226.1 (M+H)"; '"H SIMP (500 MI'u, xnopodopm-d) § 10.54 (br.
s., 2H), 7.46 - 7.32 (m, SH), 7.26 (d, /=8.5 I', 1H), 7.13 (d, /=2.2 I'y, 1H), 6.99 (dd, J=8.5,2.2
I'n, 1H), 4.99 (s, 2H), 3.97 - 3.84 (m, 2H), 3.23 (t, /=7.6 'y, 2H).

IIpome:xkyTouHoe coennnenne 69B: mpem-bytun 6-(0eH3nnokcn)MHAOINH- | -kapOOKCHIaT

CopliaaiakVaSitc o
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K cmecu IlpomexyTounoro coenuHenusi 69A (270 wmr, 1.20 mmons) u Boc2O (0.334 M, 1.44
mmonb) B THF mpu koMHaTHO# Temnepatype, nodasisun katanuzatrop DMAP. [TonydeHHyro B
pesynbTare CMeCh INEepeMeLIMBajiud NPU KOMHATHOM TeMIleparype B TedeHue 16 4, 3atem
koHIeHTpupoBamu. Ocrarok oummany ¢ noMombl  ¢m-xpomarorpadgun  (0-50%
EtOAc/rekcan) ¢ nonyuenuem Ilpomexyrounoro coeamnenusi 69B (150 mr; Beixon 39%).
MS(ESI) m/z: 326.1 (M+H)"; 'H AMP (500 MI'11, xnopodopm-d) § 7.54 - 7.46 (m, 2H), 7.45 -
7.37 (m, 2H), 7.36 - 7.31 (m, 1H), 7.04 (d, /=8.0 'y, 1H), 6.60 (dd, J=8.1, 2.3 'y, 1H), 5.10 (s,
2H), 4.10 - 3.91 (m, 2H), 3.04 (t, /=8.7 I'y, 2H), 1.71 - 1.55 (m, 9H).

IIpomexyTounoe coenunHenue 69C: mpem-byTun 6-ruipoOKCUMHAOINH- 1 -kapOokcunar

Boc \ OH
‘N: i OBn  HyPc/C <“J©/
—_———-

K nerasuposannomy pactrsopy IIpomexyrounoro coenmnenust 69B (140 mr, 0.43 mmornb) B
MeOH (5 wmn) pobGasnsiim 10% Pd/C (30 mr). Cmech mepemermmBanu B armochepe Ho
(Oannonnblii) B TeueHne 4 u. Cmech (UIBTPOBAIM W KOHLEHTPHUPOBAIH C IOJYYEHHEM
Ipome:xkyTounoro coenunenusi 69C (90 mr; Bbixon 89%) B Buae 06€10ro TBEPAOro BELIECTBA.
MS(ESI) m/z: 236.1 (M+H)"; 'H AMP (500 MI'u, Meranon-ds) § 7.32 - 7.12 (m, 1H), 6.93 -
6.85 (m, 1H), 6.41 - 6.30 (m, 1H), 3.95 - 3.85 (m, 2H), 3.01 - 2.88 (m, 2H), 1.54 (br. s., 9H).

IIpome:xkyTouHoe coenuuenue 69D: mpem-byTun 6-M30MPONOKCUUHAOIHH- | -KapOoKcHIaT
Boc Y Boc o
N OH | <“/\©/ j/
<I>/ C52CO3

Ipomexyrounoe coexunenune 69C (45 mr, 0.19 mmoub) cMemmBau ¢ 2-uogornpomnasom (163

mr, 0.956 mmonn), Cs2CO;3 (93 wmr, 0.287 mmonps) B DMF (3 mur). Cmech mepeMernBaiy npu
80°C B Teuenme 16 4, 3aTeM KOHUIEHTpUpoBaIU. OCTATOK OUYHUINATIH C TOMOLIBIO (hJI3LI-
xpomarorpadun (0-40% EtOAc/rekcan) ¢ nmonydenuem IIpomexkyTouHoro coexuHenuss 69D
(35 mr; BbIXON 66%) B BujE GecueTHON meHbl. MS(ESI) m/z: 277.9 (M+H)™; 'H AMP (500
MI'u, Meranon-ds) 6 7.50 - 7.26 (m, 1H), 7.01 - 6.95 (m, 1H), 6.46 (dd, /=83, 2.5 I'y, 1H),
4.50 (dt, /=11.9, 6.0 I'u, 1H), 3.99 - 3.83 (m, 2H), 3.03 - 2.92 (m, 2H), 1.64 - 1.48 (m, 9H),
1.32 - 1.25 (m, 6H).

IIpomeskyTouHOe coequHeHue 69:
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Boc H
N: i /OY TFA {lD/OY

IpomexyTounoe coenunenue 69D (35 mr, 0.13 mmonp) cmemusanu ¢ TFA (0.5 mn) u DCM
(1 M) w mepememmBanyd IpU KOMHATHOW Temmeparype B TeueHue 20 muH. Cmech
KOHLIEHTpUpoBau ¢ nonyueHrneM IIpomeskyrouHoro coenuHeHusi 69 (36 mr; Berxox 99%) B
Buje 6ecupetHoii nenbl. MS(ESI) m/z: 177.9 (M+H)"; 'H AMP (500 MI'u, Meranon-ds) & 7.40
-7.31 (m, 1H), 7.05 - 6.95 (m, 2H), 4.61 (dt, J/=12.1, 6.1 I'y, 1H), 3.86 (t, J/=7.7 I'y, 2H), 3.24
(t, /77T, 2H), 1.34 - 1.27 (m, 6H).

IIpomexyTounoe coennnenne 70: 1-(M3onnnonun-2-umn)-2-(3-merun-4-(4,4,5,5-rerpamerun-

1,3,2-nnokcaboponan-2-ui)peHm)3TaHOH
0]

Ipomexyrounoe coenunenue 70A: 2-(4-bpom-3-merundennn)- 1 -(M30UHAOTUH-2-1IT)3TAHOH
0O

N
. HATU, i-Pr,NEt @
TenliE

DMF

COOH

B
r Br

K pactBopy 2-(4-Opom-3-merundenmn)ykcycHoit kuciorel (200 wmr, 0.87 wmMMoIb),
monngoianaa (0.109 mu, 0.96 mmons) u DIEA (0.305 mu, 1.75 mmons) B DMF (3 wmu)
nobasnsiin HATU (398 mr, 1.05 mmonb). CMech nepeMennBaig npyu KOMHATHOH TeMITEpaType
B TeueHue 19 u. PeakumonHyro cmece pazbasmsiim EtOAc, 3arem mnpomseiBau H>O,
HacbieHHbIM NaxCOs u consiHpiM pacTBopoM. Opranndeckyro ¢asy BeicymuBaiu (NaxSOs) u
KOHIEeHTpupoBatn. CpIpOH NPONYKT OUMINATH C TOMOLIBK QumII-xpomatorpadpuu ¢
noiyueHuem Ilpomexyrounoro coenuHenusi 70A (128 wmr, Beixox 44%) B BUE HE COBCEM

6enoro Teepaoro semectsa. MS(ESI) 329.9 (M+H)"; 'H SIMP (400 MI'y, xnopodopm-d) &
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7.48 (d, J=8.1 T'y, 1H), 7.32 - 7.27 (m, 3H), 7.25 - 7.20 (m, 2H), 7.01 (dd, J=8.1, 1.8 I'y, 1H),
4.82 (d, J=5.3 T'y, 4H), 3.69 (s, 2H), 2.38 (s, 3H).

IIpomesxkyTouHoe coenunenue 70:

o) O
0 )
N /B—BI\ \i N
0 O
>
Br PdCl,(dppf), KOAC B.
o O

avokcad, 110°C %_(\

K nerasupoBanHOl (BakyymupoBanun u mnpoayBamu Ar (3x)) cmecu IIpomexyTodHoro

coenuHenusi 70A (128 wr, 0.388 wmonb), 4,4,4',4'5,5,5' 5'-okramernn-2,2"-6u(1,3,2-

arokcaboponan) (118 mr, 0.465 mmonb) u auerara kanus (114 mr, 1.16 Mmmonb) B quokcaHe (2
mit) nobasisin PACla(dppf) CH2Cly agnykt (15.8 mr, 0.019 mmonb). Cmech nerasupoBajiu
(2x), 3aTemM BHaJy TrepMeTHYHO 3akpbiBanu H nepememmBaiu npu 110°C B Teyenue 2.5 u.
Peaxunonnyro cmech paszbaBimsuin EtOAc u npomsiBaiu HO u  CONSIHBIM  pacTBOPOM.
Oprannveckyro (asy BbicymmBanu (NaSOs), ¢unsrpoBamm uepes 1”7 cioii SiO2 wu
KOHIEHTpUpoBaiu. ChIPOi MPOMYKT OYMIIAIU C MOMOIIBK (udii-xpomarorpaduu (rpagueHTt
ot 0 1o 100% sTunanerar/rekcanbl) ¢ nojaydenuem Ilpomexyrounoro coexunenus 70 (126
Mr, BbIXOA 86%) B BUJE *keNToro TBepaoro semecrsa. MS(ESI) 378.1 (M+H)™; 'H SAMP (400
MTI'y, xnopodopm-d) & 7.73 (d, /=7.7 T'y, 1H), 7.32 - 7.23 (m, 3H), 7.21 - 7.10 (m, 3H), 4.82
(s, 2H), 4.75 (s, 2H), 3.75 (s, 2H), 2.52 (s, 3H), 1.32 (s, 12H).

Ipome:xyTounoe coenunenne 71: 1-(Munonun-1-un)-2-(3-merun-4-(4,4,5,5-rerpameri-
1,3,2-nuokcadoponan-2-ui)heH)3TaHOH
o)

B coorBerctBun co cmocobom momayueHusi Ilpomexyrounoro coeguHenust 70, 3aMeHss

W3OMHIOJINH HHIOMUHOM, noiy4anun IIpome:xkyrounoe coenmnenme 71. MS(ESI) 378.1
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(M+H)"; 'H SIMP (400 MI'y, xopodopm-d) § 8.26 (d, J=7.9 'y, 1H), 7.73 (d, J=7.5 I'y, 1H),
7.23 -7.07 (m, 4H), 7.04 - 6.96 (m, 1H), 4.01 (t, J=8.5 'y, 2H), 3.78 (s, 2H), 3.13 (t, J=8.5 'y,
2H), 2.52 (s, 3H), 1.33 (s, 12H).

IIpomexxyTounoe coenunenne 72: 2-(3-®drop-4-(4,4,5,5-rerpamermn-1,3,2-nuokcadboponan-2-
win)pennn)- 1 -(uHnonuH- 1 -1i1)3TaHoH

o)

B coorBercTBHM co cnocobom mnoiyueHus IIpoMesKyTOUHOro coeaMHeHHsl S, 3aMeHsI
W30MHAONIMH WHAOIMHOM, mnonydanu IIpome:kyrounoe coexunenue 72. MS(ESI) 382.1
(M+H)"; 'H AMP (400 MTI'u, xnopopopm-d) & 8.24 (d, /=8.1 I'u, 1H), 7.71 (dd, J=7.5, 6.6 T'n,
1H), 7.23 - 7.13 (m, 2H), 7.11 (d, J=7.7 I'y, 1H), 7.06 - 6.99 (m, 2H), 4.03 (t, /=8.5 'y, 2H),
3.82 (s, 2H), 3.16 (t, J=8.5 I'y, 2H), 1.35 (s, 12H).

IIpome:xyTounoe coenunenne 73: 4-bpom-6-merokcunzoxunonus-1(2H)-on

I|3r
N Br
O (@]
OMe
o P
HN HN
(e}

o

K pactBopy 6-merokcumzoxunonuH-1(2H)-ona (112 wmr, 0.639 mmons) B DMF (2 wmn)
nobasnsiin NBS (137 mr, 0.767 mmonb). CMech nepeMennBaii Ipyu KOMHATHOW TeMITEpaType
Ha TMPOTSDKEHWH HOYM, 3aTeM KOHLEeHTpupoBasu. OCTaTOK OUHWINAIH C TOMOIIBIO
npenaparusHoil BOXKX ¢ monyuennem Ilpomexkytounoro coenmHenusi 73 (120 mr, BbIXOX
74%) B BUne Genoro TBepaoro semectsa. MS(ESI) m/z: 253.9 (M+H)"; 'H SAMP (400 MTI'n,
DMSO-ds) & 11.41 (br. s, 1H), 8.16 (d, /=8.8 I';, 1H), 7.53 (d, J/=4.4 I'uy, 1H), 7.18 (dd, J=8.8,
24Tu, 1H), 711 (d, /=2.4 I'u, 1H), 3.99 - 3.87 (m, 3H).

IIpome:xyTounoe coennnenne 74: 1-(Muponun-6-mnokcn)-2-merunnponas-2-oi1, TFA
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¥ 0. _koH
.0l

IIpomesxkyTouHoe COeJHHEHHE 74A: mpem-bytun 6-(2-ruppoxcu-2-

METUJITPOTIOKCH )UHAOINH- 1 -kapOokcumar

Boc Boc OH
N OH K2CO;5 N o\)Q
- > Y

K cmecu llpome:kyTounoro coexunenust 69C (12 mr, 0.051 Mmonp) u 2,2-TUMETHIIOKCUPAHA

(37 mr, 0.51 mmonp) B aneronutpuie (1 mu) nobasmsinu K2COs (35 mr, 0.26 MMonb) B Boze
(0.1 mu). Cmech nepemernnBaiy B repMeTHYHO 3aKpbIToii mpodupke nmpu 100°C B Teuenue 3 4,
3aTeM KOHIeHTpupoBasu. OCTaTOK OYHINAIN ¢ MOMOMIbK (uaui-xpomarorpadgun (0-40%
EtOAc/rexcan) ¢ nonyuenuem Ilpomexyrounoro coexmnenusi 74A (12 mr, Beixox 64%).
MS(ESI) m/z: 308.2 (M+H)". 'H SIMP (500 MT', xnopopopm-d) § 7.61 - 7.46 (m, 1H), 7.02
(d, /=8.0I'y, 1H), 6.50 (dd, J=8.1, 2.3 'y, 1H), 3.99 (t, /=8.3 I'y, 2H), 3.80 (s, 2H), 3.07 - 2.96
(m, 2H), 1.59 (d, /=18.4 'y, 9H), 1.33 (s, 6H).

IIpomesxkyTouHOe coequHeHue 74:

Boc\

oH y ko
O
“c(j"* o Y
—_—

Ipomexyrounoe coenunenue 74A (12 mr, 0.039 mmonb) nepemeumBanu ¢ TFA (0.5 mn) u
DCM (0.5 mu) B Teuenune 20 MHH, 3aTeéM KOHLEHTPUPOBAIHU ¢ nosnyderreM IIpome:kyTouHOoro
coenunenusi 74 (12 mr, Beixon 96%). MS(ESI) m/z: 2082 (M+H)"; 'H SIMP (500 MTIn,
Mertanon-ds) & 7.41 - 7.32 (m, 1H), 7.07 - 6.97 (m, 2H), 3.84 (t, /=7.7 T'u, 2H), 3.81 (s, 2H),
3.24 (t, J=7.7T'u, 2H), 1.32 (s, 6H).

IpomexyTounoe coenunenue 75: 6-(ITupuann-3-unmerokcu)urnonuy, 2 TFA
N

’
S

IpomexyTounoe coexuHeHnue 75A: mpem-bBytun O-(nmupuauH-3-UIMETOKCH)UHIOINUH-1-

KapOoKcHIaT
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K pacrBopy numpuamH-3-mn-meraHona (264 wr, 0.242 wmmonb), IIpomexyTouHoro

coequHenust 69C (38 mr, 0.162 mmornb) u Tpudennndocduna (106 mr, 0.404 mmons) B THF (3

mi) pobasnsmn DEAD (0.064 mu, 0.404 mmonb). Peakiuio mepeMernnBaiy Npyu KOMHATHOM
TeMIiepaType Ha MPOTsLKeHUH HOouM. CMech OuYMIIaNM ¢ MOoMoIIbio npenapatuBHoit BOXKX ¢
nonyueHuem IIpomexyrouHoro coeaunenusi 75A (42 wr, Beixox 59%) B BHue Oenoro
tBepnoro semectsa. MS(ESI) m/z: 327.1 (M+H)™; 'H AMP (500 MI'u, xnopodopm-d) § 15.42
(br. s., 1H), 8.91 (s, 1H), 8.81 (d, /=5.2 I', 1H), 835 (d, /=8.0 I'y, 1H), 7.82 (dd, J=8.0, 5.5
I'u, 1H), 7.63 (br. s., 1H), 7.05 (d, J=8.3 I'y, 1H), 6.54 (d, J=7.2 T'y, 1H), 5.23 (s, 2H), 4.00 (t,
J=8.5Tm, 2H), 3.04 (t, /=8.5 I'y, 2H), 1.56 (br. s., OH).

ITpome:xkyTouHoe coequHenue 75:

IMpomexxyTounoe coequnenue 75A (45 mr, 0.102 mmonb) nepemermuBanu ¢ TFA (1 mn) u
DCM (2 min) npu KOMHATHOH TemmepaTtype B TedeHue 20 MUH, 3aTeM KOHLIEHTPUPOBAIH C
noiyueHuemM IlpomexyTrouHnoro coeaunenusi 75 (47 wr, Bbixon 100%) B BHAE JKEITOrO
macna. MS(ESI) m/z: 227.1 (M+H)*; 'H SIMP (500 MI'u, Mertanon-ds) § 9.01 (s, 1H), 8.85 (d,
J=5.5Tu, 1H), 8.70 (d, J=8.5 I'y, 1H), 8.10 (dd, J=8.0, 5.8 I', 1H), 7.45 (d, /=8.5 I'y, 1H),
724 (d, /=22 T'u, 1H), 7.21 (dd, J=8.5, 2.5 'y, 1H), 5.40 (s, 2H), 3.94 - 3.85 (m, 2H), 3.28 (4,
J=7.7Tu, 2H).

IIpome:xyTounoe coennenne 76: 6-(ITupunun-2-unmerokcn)uanonut, 2TFA

N/I

S

B coorBerctBun co cmocoboM mogaydeHuss IIpomMexyTouHOro coeguHeHust 75, 3aMeHss
MUPUANH-3-UJIMETAHOJ HAa NMUPUAUH-2-UIMETaHOJ, nojaydanu IlpomexkyTouHoe coeauHeHue
76. MS(ESI) m/z: 227.1 (M+H)"; 'H SIMP (500 MTI', Meranon-ds) § 8.82 (dd, J=5.5, 0.8 T'yy,
1H), 8.48 (td, /=7.8, 1.7 I', 1H), 8.07 (d, J/=7.7 I'u, 1H), 7.98 - 7.82 (m, 1H), 7.46 (d, J=8.5
I'u, 1H), 7.35 - 7.14 (m, 2H), 5.56 - 5.39 (m, 2H), 3.93 - 3.82 (m, 2H), 3.30 - 3.25 (m, 2H).
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IIpome:xxyTounoe coenmnenne 77: 6-(Ilupunun-4-unmerokcn)unnonuy, 2TFA

S

B coorBerctBun co cmocobom momayueHuss IlpomexyTouHoro coeguHeHust 75, 3aMeHss
MUPUAMH-3-UIMETAHOJ Ha NUpUAUH-4-unmeTaHon, noaydanu IlpomexkyTouHoe coeauHeHue
77. MS(ESI) m/z: 227.1 (M+H)"; 'H AIMP (500 MI'u, Metanon-ds) & 8.94 - 8.84 (m, 2H), 8.22
-8.15 (m, 2H), 7.48 - 7.41 (m, 1H), 7.25 (d, /=2.2 I'y, 1H), 7.21 (dd, J=8.5, 2.5 I', 1H), 5.51
(s, 2H), 3.93 - 3.87 (m, 2H), 3.28 (t, J/=7.7 'y, 2H).

IIpomexyTounoe coennnenue 78: (R)-6-((Terparunpodypan-3-un)okcn)unnonus, TFA

sone

B coorBerctBuu co crnocobom mnomyudeHus IIpomMekyToOYHOro coexumHeHust 75, 3aMeHsI
nupuanH-3-mimeranon  Ha  (S)-terparmmpodypan-3-on, nony4anun  [IpomexyTouHoe
coenunenne 78. MS(ESI) m/z: 206.1 (M+H)*; 'H AMP (500 MI'u, Meranon-ds) § 7.38 (d,
J=83 I'y, 1H), 7.05 (d, J=2.2 I'y, 1H), 7.01 (dd, J=8.5, 2.2 Ty, 1H), 5.03 (qd, J=4.0, 1.5 I'y,
1H), 4.02 - 3.79 (m, 6H), 3.25 (t, J=7.7 T'y, 2H), 2.32 - 2.21 (m, 1H), 2.12 - 2.04 (m, 1H).

Ipome:xyTounoe coenunenne 79: (5)-6-((Terparunpodypan-3-mn)okcu)urnonus, TFA

§ Ou,
SORS:

B coorBerctBun co cmocoboM mogaydeHusi [IpomMexyTodHOro coeguHeHust 75, 3aMeHss
NUPUANH-3-IuIMeTaHon  Ha  (R)-terparuppodypan-3-om, mnonydanu  [Ipome:xkyTouHoe
coeaunenne 79. MS(ESI) m/z: 206.1 (M+H)"; 'H AMP (500 MI'u, Meranon-ds) § 7.40 - 7.35
(m, 1H), 7.08 - 6.97 (m, 2H), 4.05 - 3.81 (m, 6H), 3.25 (t, J/=7.7 ', 2H), 2.38 - 2.23 (m, 1H),
2.17-2.03 (m, 1H).

Ipome:xyTounoe coenunenne 80: (R)-6-((1-Merunmupponuaus-3-nin)okcu)uaaonut, 2TFA

T 0-
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B coorBerctBun co cmocobom momaydenuss IlpomexyTouHoOro coeguHeHust 75, 3aMeHss
nupuaAnH-3-miMeranon  Ha  (S)-1-merwnmupponuauH-3-o1, nonydanu  IIpome:xkyTouHoe
coequnenne 80. MS(ESI) m/z: 219.1 (M+H)"; 'H AMP (500 MI'u, Meranon-ds) § 7.46 - 7.39
(m, 1H), 7.17 - 7.11 (m, 1H), 7.10 - 7.03 (m, 1H), 5.24 (br. s., 1H), 3.98 - 3.79 (m, 4H), 3.50 -
3.35 (m, 1H), 3.27 (t, /=7.7 'y, 2H), 3.01 (br. s., 3H), 2.68 (br. s., 1H), 2.49 - 2.33 (m, 1H),
2.27 (br. s, 1H).

IIpomexyTounoe coenunenue 81: (5)-6-((1-Merunmupponuaus-3-un)okcn)urnonus, 2TFA

B coorBerctBun co crnocoboM mnomaydeHus IIpomexyTouHoro coeguHeHust 75, 3aMeHss
nupuaAnH-3-unMeranon Ha  (R)-1-mermnnupponunun-3-on, mnony4danu IIpomeskyTouHoe

coequnenue 81. MS(ESI) m/z: 219.1 (M+H)".

[Ipomexyrounoe coennnenue 82: 2-(Munonuu-6-mnokcu)-N, N-numerunsranamus, 2TFA

B coorBerctBHM cO crniocoboMm mojydeHus IIpoMe:KyTOYHOro coeauHeHusi 75, 3aMeHsis
MUPUIUH-3-UIMETAHOJ ~ Ha  2-(IMMeTWJIaMHHO)3TaHoyl, mnojy4danu  IlpomMeskyTouHoe

coequnenue 82. MS(ESI) m/z: 207.2 (M+H)".

Ipome:xyTounoe coennnenne 83: 6-((1-Mermnnunepunua-4-min)okcu)uuanonut, 2TFA

B cootBerctBuM co crnocobom mojydeHus IIpoMe:kyTOYHOro coeauHeHusi 75, 3aMeHss
MUPUANH-3-UJIMETAHOA  Ha  |-MerwinunepuauH-4-oy, noaydanu  IIlpomexyTouHoe

coequnenue 83. MS(ESI) m/z: 233.2 (M+H)".

IpomexyTounoe coenuHenue 84: Metwn 2-(MHAOIHH-0-UIIOKCH )aLleTaT
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B coorserctBum co crnocobom momayuenusi IIpomMeskyTouHOro coenuHeHusi 69, 3aveHss 2-
MOZOIPONaH Ha MeTH 2-Opomarerar, noiaydanu IIpomexxkyrounoe coennnenune 84. MS(ESI)
m/z: 208.1 (M+H)"; '"H SIMP (500 MI'u, Meranon-ds) § 7.38 (d, J=8.5 T'u, 1H), 7.05 (d, J=2.2
I'u, 1H), 7.02 (dd, J/=8.4, 2.3 I', 1H), 4.77 (s, 2H), 3.86 (t, /=7.7 I'y, 2H), 3.78 - 3.75 (m, 3H),
3.24 (t, J=7.7 'y, 2H).

IIpomexyTounoe coennnenue 85: 6-(Oxcuran-3-unmerokcn)unnonus, TFA

N o 7
.t

B coorBerctBun co crnocoboM mnomaydeHus IlpomexyTouHoro coeguHeHust 75, 3aMeHss

NUPUANH-3-IUIMETaHON Ha 3-(Opommerun)okcuTas, noiayqanu IlpomexyTouHoe coeanHeHHe

85. MS(ESI) m/z: 206.1(M+H)",

IIpomexyTounoe coennnenue 86: 6-(2-(Ilupponunun-1-nn)rokcn)unnonus, 2TFA

ORE®

B cootBercTBUHM cO criocobom mojydeHus IlpomMe:kyTouHoro coexuHenusi 69, 3amveHss 2-
HOZONpONaH  Ha  MeTHun  1-(2-OpoM3TWI)MUppPONMIOWH,  THAPOOPOMUA,  TOJIyYajH

Ipome:xyTounoe coequnenune 86. MS(ESI) m/z: 233.1 (M+H)".

Ipome:xyTounoe coennnenne 87: 1-(6-(2-I'napoKcu-2-MeTHIIPONOKCH )HHIOIHH- | -11)-2-(4-

(4,4,5,5-rerpameruii-1,3,2-nrokcaboposiaH-2-11)h eHu )3 TAaHOH

)
IIpomesxkyTouHoe coeHHEeHHUe 87A: 2-(4-bpombenmn)-1-(6-(2-rugpokcu-2-

METUJITTPOTIOKCH )UHAOINH- | -1JT1)3TaHOH
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K cmecn 2-(4-Opomdenmun)ykcycnoit kucnorel (92 mr, 0.43 mmonp), IIpomexyTodHoro
coenuHenusi 74 (138 wmr, 0.43 mmons) u HATU (245 wmr, 0.644 mmons) B DMF (5 wmn)
nobasmsimn DIEA (0375 wmn, 2.15 wmmonb). Cmece mnepememinBaiu IPH  KOMHATHOH
TeMIepatype B TedeHue 16 4. PeakIuOHHYI0 CMeCh KOHLIEHTPUPOBAJIHU, U OCTATOK OYHUINAJIU C
nomomibto gundmi-xpomarorpadun (0-80% EtOAc/rekcan) ¢ monyuenuem Ilpome:kyTouHoro
coenuHenusi 87A (162 wmr, Bbixon 93%) B Bume OecuserHoi menbl. MS(ESI) m/z: 404.0
(M+H)"; 'H SIMP (500 MT'n, xnopodopm-d) § 7.93 (d, J/=2.2 T, 1H), 7.49 - 7.44 (m, 2H),
7.20 - 7.14 (m, J=8.3 I'y, 2H), 7.04 (d, /=8.3 'y, 1H), 6.60 (dd, /=83, 2.2 'y, 1H), 4.11 - 4.02
(m, 2H), 3.77 (s, 2H), 3.72 (s, 2H), 3.10 (t, J/=8.4 I';, 2H), 1.36 - 1.28 (m, 6H).

IIpomexxyTouHoe coennHeHnue 87:

O \
0] ,
E N
PdCl,(dppf), KOAc \)<OH
Br

Avokcad, 110 °C

K cmecu IIpomexkyrounoro coenuneHusi 87A (163 wmr, 0.403 MMOJIL,), 444'4'555'5'-
okramermn-2,2'-6u(1,3,2-nuokcadoponan) (123 mr, 0.484 mmonb) u anerata kamust (119 wmr,
1.21 mmonb) B nuokcane (4 mu) nodasnsuin PdCla(dppf) CH2Cla amaykr (8.9 mr, 0.012 mmons).
PeakunonHy0 cMech nerasupoBaiy (3X BakyyM/Ar), T€pMETHYHO 3aKpbIBAJH B BHAJE U
HarpeBann npu 110°C B TeueHume 2 u. PeakimioHHyI cMech pa30aBlsuiM BOMOH, 3aTem
skcrparupoBamn EtOAc. Opranndeckyro (asy KOHLEHTPUPOBAIM, M OCTATOK OYMINAIU C
nomotpio ¢ia-xpomarorpadun (0-80% EtOAc/rekcan) ¢ monydenuem [Ipome:kyTouHOro

coenunennsi 87 (178 wr, Bexon 98%). MS(ESI) m/z: 452 2(M+H)"; 'H SIMP (500 MTIn,
xjopodopm-d) 6 7.95 (d, J/=2.2 T'u, 1H), 7.81 - 7.77 (m, J=8.3 I'y, 2H), 7.34 - 7.30 (m, J=8.0
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'y, 2H), 7.02 (d, J=8.3 I'y, 1H), 6.59 (dd, J=8.1, 2.3 T'n, 1H), 4.05 (t, J=8.4 'y, 2H), 3.80 (d,
J=13.2 T, 4H), 3.07 (t, J=8.3 T, 2H), 1.34 (s, 12H), 1.24 - 1.22 (m, 6H).

IpomexyTrounoe coennnenue 88: N, N-/IlumernmmanonmuH-6-kapbokcamun, TFA

H

<\|/\©/CONM62

IIpomexxyTounoe coenunenne 88A: N, N-/{umermi-1H-unnon-6-kapbokcamun

N H  HATU, i-Pr,NEt m
) NI > Me,NOC N
HOOC

N DMF

K cmecu 1H-unpon-6-xkapoonosoii kucnotel (110 mr, 0.683 mmons), aumerunamuna, HCI (83
mr, 1.024 mmonb) u HATU (389 mr, 1.024 mmons) B DMF (3 mun) no6asnsiiun DIEA (0.596 mi,
3.41 mmonb). CMmech mepeMelInBaId NMPH KOMHATHOH TeMIeparype B Te4eHHe 2 Y, 3aTeM
KoHIeHTpupoBanu. CMech ouummanu ¢ momolpio npenapatuBHoii BOXX ¢ monyuenuem
IpomexyTounoro coequnenusi 88A (125 mr, Bexon 97%). MS(ESI) m/z: 189.0 (M+H)"; 'H
SAMP (500 MTI', xnopodopm-d) & 9.56 (br. s., 1H), 7.61 (d, J/=8.0 I', 1H), 7.38 - 7.34 (m, 1H),
724 -7.19 (m, 1H), 7.12 (dd, J=8.1, 1.5 'y, 1H), 6.53 - 6.48 (m, 1H), 3.27 - 3.05 (m, 3H), 2.99
(br. s., 3H).

IIpomesxkyTouHoe coennHeHue 88:

H

<S:I:::]/CONNE2 NaBH,CN
\ o

K pactBopy lIpome:xkyTounoro coenunenust 88A (125 mr, 0.664 mmoinn) B AcOH (3 M) npu

CONMe,

g

0°C nobamsuin unanoooporuapun Hatpust (83 mr, 1.328 mmone). CMech nmepeMenInBaiu npu
0°C B TeueHue 5 MUH, HarpeBajy 1O KOMHATHOW TeMIlepaTyphl U MepeMellnBaiid B Te€YeHHe 5
4. Peakimonnyto cmeck noamenaunsain 20% NaOH npu 0°C, 3arem skcrparuposaiu DCM (3
x 70 mut). OpraHudecKkuii CJIOM MPOMBIBAIU COJSIHBIM PacTBOPOM, BbICymuBaiu Hax NazSOq,
KOHLICHTPUPOBAJIM M OYHLIAIM C mnoMoupio mnpemapatusHoii BIXKX ¢  monyuenmem
IIpome:xxyrounoro coexunenust 88 (155 mr, 0.509 mmonsb, BeIXO# 77%) B BHAE JKEITOTO
macna. MS(ESI) m/z: 191.1 (M+H)™; 'H IMP (500 MI'u, Metanon-ds) § 7.60 - 7.53 (m, 1H),
7.52 - 7.46 (m, 2H), 3.89 (t, /=7.8 'y, 2H), 3.36 (t, /=7.8 'y, 2H), 3.11 (s, 3H), 3.00 (s, 3H).
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IIpome:xyTounoe coenunenne 89: Munonnu-6-mn(4-merunnunepasus- 1 -mn)meranosn, 2 TFA

B coorBerctBun co cmnocobom momayuenuss Ilpomexyrounoro coeguHeHusi 88, 3amveHss
mumetmnamud, HCl nHa 1-mermnnunepasus, monydanu IlpomexkyTrouHoe coenmHeHue 89.

MS(ESI) m/z: 246.1 (M+H)".

IIpomexyTounoe coennnenne 90: (4-I mappoxcununepuaus- 1-u)(MHIONNH-5-1IT)METAaHOH

OH

N

gee

H

B coorBerctBuu co crnocobom mnomyudeHus: IIpomexkyTrouHoro coenuHeHusi 88, 3ameHsist
mumerunamut, HCl Ha nunepunus-4-on1 u 1H-uanon-6-kap6oHoByro kuciory Ha 1H-urmon-5-
KapOOHOBYIO kucyoTy, nony4anu [lpomexyrounoe coexmunenme 90. MS(ESI) m/z: 247.1
(M+H)™; 'H AIMP (400 MTI'u, xnopodopm-d) & 7.16 - 7.12 (m, 1H), 7.03 (dd, /=8.0, 1.7 I'yy,
1H), 6.51 (d, J/=7.9 I'u, 1H), 3.93 (br. s., 1H), 3.84 (tt, /=83, 4.0 I'u, 2H), 3.64 - 3.41 (m, 4H),
3.19 (ddd, J=13.2, 9.5, 3.3 I'u, 2H), 2.99 (t, /=8.5 'y, 2H), 1.88 - 1.73 (m, 2H), 1.57 - 1.41 (m,
2H).

IpomexyTounoe coenunenue 91: (4-I uapoxcununepuaus- 1 -ui)(MHIOTUH-6-UT)METaHOH,

TFA
HO
je¥sn
H
0]

B coorBerctBun co cmocobom moaydenusi IlpomexyrouHoro coeguHeHust 88, 3amveHsis
mamerwnamud, HCl Ha nunepunun-4-om, monydann Ilpome:xkyTrouHoe coeguHeHue 91.
MS(ESI) m/z: 247.1 (M+H)"; 'H AMP (500 MI'u, Mertanon-ds) § 7.57 (dd, J=7.7, 0.8 T'uy, 1H),
7.51 - 7.47 (m, 2H), 4.16 (br. s., 1H), 3.95 - 3.88 (m, 3H), 3.60 (br. s., 1H), 3.37 (t, /=7.8 I'y,
3H), 3.28 - 3.17 (m, 1H), 2.02 - 1.88 (m, 1H), 1.82 (br. s., 1H), 1.57 (br. s, 1H), 1.46 (br. s,,
1H).
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IIpomexyTounoe coenunenue 92: Unnonun-6-mn(mopdonmnno)meranon, TFA

B coorBerctBun co cmnocobom momayuenuss Ilpomexyrounoro coeguHeHusi 88, 3amveHss
mumetmnamuH, HCl Ha Mmopdonun nonydanu Ilpomexytounoe coennnenne 92. MS(ESI) m/z:
233.1 (M+H)™; 'H SIMP (400 MTI', xnopopopm-d) § 12.19 (br. s., 3H), 7.42 (d, J=7.9 T'u, 1H),
7.35(dd, J=7.8,1.2 'y, 1H), 7.20 (s, 1H), 3.93 (t, /=7.8 I'y, 2H), 3.77 (br. s., 4H), 3.60 (br. s.,
2H), 3.42 - 3.24 (m, 4H).

IIpomexyTounoe coenmnenne 93: Munonns-5-nn(MopoIMHO )METaHOH
O
)
gos
N

B coorBerctBun co crnocobom mnoayudenus: IIpomexyTouHoro coenuHeHusi 88, 3ameHss
mumetwiamud, HCl Ha mopdonun u 1H-uHnon-6-kapOoHoByro kucioty Ha 1H-unmon-5-
kapOOHOBYIO Kucjory mnonydanud Ilpomexyrounoe coequHenue 93. MS(ESI) m/z: 233.1
(M+H)™; '"H SIMP (400 MTI', xnopopopm-d) § 7.19 (d, J=1.1 T', 1H), 7.11 - 7.06 (m, 1H),
6.53 (d, /=8.1 ', 1H), 4.04 (br. s., 1H), 3.76 - 3.54 (m, 10H), 3.02 (t, J/=8.6 'y, 2H).

IIpome:xyTounoe coennnenne 94: 4-(4-Amuno-2-merundenmn)pranasun-1(2H)-on, TFA

NH,

IpomexyTounoe coenuHenue 94A: mpem-bytun (4-0pom-3-merundenmn)kapdamar
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ﬂ\ O
NH; >< j’]\ i >< NajiNa+ O/)J\CE
o O O 0 O

>
Br Br
K pacrBopy 4-6pom-3-metunanmimHa (2.0 r, 10.8 mmonp) u Boc2O (2.82 1, 12.9 mmonb) B
MeOH (20 mun) nobasnsanu kapoonat Hatpus (2.51 r, 23.7 mmounb). CMech nepeMennBaiy nIpu
KOMHATHOU Temmeparype B TedeHue 5 4. JloOaBmsimu monomautensHbii BocO (0.28 1, 1.3
MMOJIb), 1 CMECh IIepEMEIINBAIN ITPH KOMHATHOH TeMneparype B TedeHue 20 4. PeakimoHHyI0
cMech (pUIBTPOBANN ISl YOAJIEHUS HEOPraHWYecKoi conmu. PuibTpaT KOHIEHTPUPOBAIH C
nojiyueHueM OeJioro TBEpAOro BelecTBa, KoTtopoe cycmeHaupoBaan B EtOAc (~100 m).
Cycnensuto unprpoBanu depe3 1" cnoit Si02. PuabTpar KOHLUEHTPUPOBAIU C MOJTYyYEHUEM
IIpome:xxyTounoro coequnenns 94A (3.03 r, Berxon 98%) B Buze 0€10ro TBEPAOro BELIECTBA.
MS(ESI) m/z: 307.9 (M+Na)*; 'H AMP (400 MI'ui, xnopodopm-d) & 7.40 (d, J=8.6 I'u, 1H),
7.32 (d, J=1.8 I'y, 1H), 7.02 (dd, J=8.6, 2.6 I'y, 1H), 6.38 (br. s., 1H), 2.36 (s, 3H), 1.51 (s,

OH).

Ipomexyrounoe coexunenue 94B: mpem-bytun (4-(5,5-aumerun-1,3,2-nuokcabopuHaH-2-

un)-3-metrnd eHun)kapoamar

S I >C S A
B—B
QJ\NH o ‘O:>< 0~ "NH

PdCl,(dppf), KOAC

ANOKCaH

Br O/ \O

B Buany, comepxamyro Ilpome:xkyrounoe coenuHenue 94A (1.5 r, 5.24 mmons), 5,5,5',5'-
teTpamernn-2,2'-6u(1,3,2-muokcadopunan) (1.30 r, 5.77 mmonb) u auerar kamus (1.54 r, 15.7
MMOJIb), nobassu quokcad (15 mut). Cmech nerasupoBanu (BaKyyMUPOBAIH M POAYBaIH Ar
(3x)), szarem npobGaBmsuin PdCly(dppf) CH>Cl, amnyxr (0.214 r, 0.262 mmonb). Cwmechb
nerazupoBaiu (3X), 3aTeM BHAJIy T€PMETUYHO 3aKpbiBasid U HarpeBaiu npu 110°C B TeueHue
2.5 u. PeakumonHyro cmech pazgensuin mexny EtOAc u H»>O. Opranmueckyro ¢dasy
npombiBasid H>O u consiabiM pactBopoM, BeicymmBaiu (NaxSO4), hunsrpoBanu uepes 1" cioi

Si0; u koHuenTpupoBayiu. ChIpOil MPOAYKT OUYMINAIU C MOMOIIBK (3I-Xpomarorpadpuu
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(rpaguent ot 0 no 50% sTunanerar/rekcanbl) ¢ noiayueHueM IIpoMeRyTOUHOro coexnHeHHUsI
94B (1.545 1, 4.84 mmonb, BeIxOn 92%) B Bume opamxkeBoil meHbl. MS(ESI) m/z: 2502
(M(6oponosas kucnora)-H); 'H AMP (400 MI'u, xnopopopm-d) & 7.67 (d, /=8.1 T, 1H),
7.17 (s, 1H), 7.11 (dd, J=8.1, 2.0 I', 1H), 6.41 (br. s., 1H), 3.75 (s, 4H), 2.49 (s, 3H), 1.51 (s,
9H), 1.02 (s, 6H).

IIpomexxyTounoe coenunenne 94C: mpem-byrun (3-mernn-4-(4-okco-3,4-guruapodranasus-

1-nm)penmn)kapbamar

0
>Loj\NH HNJ\OJ<

ci
n PA(PPhy), O
o — >
NH
:N
0 0”70 N
0

K 4-xnopdranazun-1(2H)-ony (400 mr, 2.22 mmosnb), [IpomexkyTounomy coequnenuro 94B
(778 wmr, 2.44 mmonb) u kanueBoil comu Qocdoproit kucimorel (1175 wmr, 5.54 mMmorb)
nobasnsim auokcan (6 mu) u Boay (0.667 mut). Cmech nmerasupoBaiid (BaKyyMHUpPOBAJIU H
nponysanu Ar (5x)). Jobasnsu Pd(PPhs)s (128 mr, 0.111 MMoib), 3aTeM CMeCh Iera3upOoBajIH
(2x). PeakiMOHHYIO BHAJly T€PMETHYHO 3aKPbIBAJU U HArPEeBAJIH B MHKPOBOJIHOBOM PEAKTOpPE
npu 150°C B Teuenne 40 muH. Peaxkimonnyro cmech paszzpemsiin mexnay EtOAc u HxO.
Oprannveckyro ¢asy npombeiBain H>O u consiHpiM pactBopoM, BbicyimmBaiu (NaxSO4) u
KOHLIEHTpUpoBaIH. ChIpOH MPOAYKT OYHUINAIHA C MOMOIIBI (idui-xpomarorpaduu (rpagueHt
ot 0 o 100% s>Tunaneratr/rekcanbl) ¢ nonyderaneM Ilpomeskyrounoro coexnnenus: 94C (540
mr, 1.54 Mmmons, Bbixon 69%) B Bune 6esoro tBepnoro semectsa. MS(ESI) m/z: 352.0 (M+H)™;
'H SAIMP (400 MT'u, Meranon-ds) & 8.46 - 8.40 (m, 1H), 7.91 - 7.80 (m, 2H), 7.47 - 7.35 (m,
3H), 7.20 (d, /=8.1 ', 1H), 2.09 (s, 3H), 1.54 (s, 9H).

IIpomesxxkyTouHoe coennHeHue 94:
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0
HNJ\OJ< NH,
O TFA, DCM O
—>

(N N
NH NH
O 0

K cycnemsun IIpome:xkytrounoro coexunenust 94C (540 mr, 1.54 mmons) B DCM (5 mu)
nobasnsmn TFA (2 mur). Cmech nepememnBany Npyu KOMHATHOH TeMIIEpaType B Te€UeHue 2 4.
PeakunoHHy!0 CMech KOHLIEHTPUPOBAIM, 3aTeM BblmapuBanu cosmectHo ¢ DCM (3x) ¢
nojyueHueMm IlpomeskyTounoro coenmnenust 94 (723 wmr, Bbixon 98%) B BUAE TBEPAOro
semectsa. MS(ESI) m/z: 252.1 (M+H)"; 'H SIMP (400 MI'u, Meranon-ds) & 8.45 (dd, J=7.9,
1.1Tu, 1H), 7.93 - 7.82 (m, 2H), 7.48 (d, /=8.1 I'y, 1H), 7.38 - 7.27 (m, 3H), 2.19 (s, 3H)

Ipome:xyTounoe coennnenue 95: 4-(Jlumerunamuno)-N-(unnonus-6-un)oensamun, 2TFA

N\

)

IIpomexyTouHoe coenuHenue 9SA: mpem-byTun 6-HUTPOUHIONUH- | -KapOOKCHIaT
O o0 — /

; AIIX O
<\]/\©/N02 OJJ\O)]\O \ / \

K cmecu 6-aurpounnonuna (300 mr, 1.83 mmons) u BocxO (0.509 mi, 2.19 mmons) B THF npu

KOMHATHOW Temneparype nodasisuiu karanuzatop DMAP. Tlony4ueHHy0 B pe3yjbTaTe CMeCh
nepeMeIIBaId NP KOMHATHOW TeMIepaType Ha MPOTSHKEHHH HOYHM. PEeaKLMOHHYI0 CMeCh
KOHIEHTPUPOBAJIM, M OCTATOK OUYMINAIH ¢ ToMolIbio ¢uam-xpomarorpaduu  (0-20%
EtOAc/rekcan) ¢ nonyuenuem Ilpomexyrounoro coexmnenusi 9SA (480 mr, Bbxon 99%).
MS(ESI) m/z: 287.0 (M+Na)™; 'H SIMP (500 MI'u, Metanon-ds) § 8.51 (br. s., 1H), 7.81 (dd,
J=83,22Tu, 1H), 7.33 (d, /=8.3 I'y, 1H), 4.12 - 4.02 (m, 2H), 3.25-3.16 (m, 2H), 1.67 - 1.49
(m, 9H).

IIpome:xyTouHoe coennnenune 95B: mpem-bytun 6-amuHOMHIOMNH- 1 -KapOOKcHIaT
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Boc\ Boc

N NO, N NH,
.l — O

K nerasuposanHoli cmecu IIpomexyrounoro coexuHenust 95A (450 mr, 1.70 mmonb) B
MeOH (10 mu) nobasnsimu 10% Pd/C. Cmech nepemermnBaiy Mpu KOMHATHOHN TeMIepaType B
TeueHue 2 4 B armochepe H> (Oammonnsiif). PeakumonHyro cMech (QUIBTpOBAIM U
kKoHIeHTpupoBamu. Ocrarok oumman ¢ noMomblo  ¢m-xpomatorpadgun  (0-40%
EtOAc/rekcan) ¢ nonyuenuem Ilpomexyrounoro coegunenust 95B (300 mr, Bbixon 75%).
MS(ESI) m/z: 235.1 (M+H)"; 'H AAMP (500 MI'u1, xnopodopm-d) § 7.78 - 7.14 (m, 1H), 6.54 -
6.42 (m, 2H), 3.90 (br. s., 2H), 3.61 - 3.40 (m, 2H), 2.96 (t, /=8.5 I'y, 2H), 1.71 - 1.46 (m, 9H).

IIpomexyTounoe coenunenue 9SC: mpem-bytun 6-(4-(numeTnIaMUHO )OEH3aMHI0 )UHAOIUH-

1-kapOokcunar

N ~N
Boc Boc\
N NH,  + - N NH
T :
COCI

K cmecu 4-(numerminamuHo)Oenzomn xyopuna (22 wmr, 0.12 mmonb) u IIpomMe:kyToOUHOro
coenuHenusi 95B (23 wmr, 0.098 mmonb) B DCM (2 M) npu 0°C nobasmsuiu DIEA (0.051 mo,
0.30 mmonb). CMmech mepeMeInnBaIM NPU KOMHATHOH Temreparype B TedeHue | 4, 3aTem
KOHIeHTpupoBanu. OcTrarok ouMImajiu ¢ MOMOMBK  (am-xpomatorpadpuu  (0-60%
EtOAc/rexcan) ¢ nonyuenuem Ilpomexkyrounoro coexmnenusi 95C (17 wmr, Bbxon 45.4%).
MS(ESI) m/z: 382.2 (M+H)"; 'H AMP (400 MI'u1, xnopodopm-d) § 8.17 - 8.02 (m, 1H), 7.91 -
7.82 (m, 2H), 7.60 (br. s., 1H), 7.15 (d, /=8.6 'y, 2H), 4.07 - 3.97 (m, 2H), 3.19 - 3.14 (m, 6H),
3.12 -3.05 (m, 2H), 1.58 (br. s., 9H)

IIpomesxxkyTouHOe coequHeHue 95:

N N
Boc\ ~ -
N NH N NH
_— =
I T

o)

Ipomexyrounoe coexmnenne 95C (17 wmr, 0.045 mmons) nepemeummmBanu ¢ TFA u DCM B
TeueHue 20 MUH, 3aTeM KOHLIEHTpUpOBau ¢ noiaydeHueM IlpomeskyTouHnoro coeanHenust 95

(19 mr). MS(ESI) m/z: 282.1 (M+H)": 'H SIMP (400 MI'u, Metanon-ds) § 7.94 - 7.85 (m, 3H),
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7.76 - 7.67 (m, 1H), 7.44 (d, J/=8.6 Ty, 1H), 6.90 - 6.81 (m, 2H), 3.93 - 3.87 (m, 2H), 3.35 (t,
J=7.7Twn, 2H), 3.07 (s, 6H).

IIpomexyTounoe coenuHenue 96: 4-(4-Amuno-2-xnopdennn)pranazus-1(2H)-on
NH,

Cl I
N
NH

o)

IIpomexyTounoe coenuHeHue 96A: mpem-bytun (4-6pom-3-xnopdenun)kapbamar

O
NH >L
S S D U
(@] O (0} O O
Cl >
Br Cl

Br

K pactBopy 4-6pom-3-xnopanununa (1.5 r, 7.3 mmons) u Boc2O (2.38 r, 10.9 mmons) 8 MeOH
(20 mu) mobasmsmn kapOonat Hatpusi (1.694 r, 15.98 mmonp). CMmech mepeMernuBaiu MpH
KOMHAaTHOH TeMIiepatype B TeueHHe 16 4. PeaklMOHHYIO cMmech KOHIeHTpupoBaiu. OcCTaTok
CyCHeHOupOoBaIM B  Boae, 3areM okcrparupoBain DCM.  Opranumueckyro — dasy
KOHIEHTPUPOBAJIM, M OCTATOK O4YMINAIM ¢ ToMollbio ¢am-xpomarorpaduu  (0-20%
EtOAc/rekcan) ¢ monyudenuem IIpomexyTouHoro coemmnenust 96A (2.0 r, 6.52 mmoIb,
BbIXO7 90%). 'H SAMP (400 MTI'1i, xnopodopm-d) § 7.64 (d, J=2.4 T'y, 1H), 7.49 (d, J/=8.8 I'yy,
1H), 7.08 (dd, J=8.7,2.5 'y, 1H), 6.46 (br. s., 1H), 1.53 - 1.51 (m, 9H).

Ipomexyrounoe coenmnenne 96B: mpem-bytun (3-xmnop-4-(4,4,5,5-rerpamernn-1,3,2-

nuokcabdoponan-2-un)penun)kapdamar

NHBoc
Sl o, &
NH B—B.
O S 0
Cl
/B\
O 0O

ol

Cl PdCly(dppf), KOAC
Br BVNOKCaH %
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ITepememuBanu Ilpomexyrounoe coenunenue 96A (1.96 r, 6.39 mmons), 4,4,4',4',5,5,5',5'-
okramermn-2,2'-6m(1,3,2-nuokcadoponan) (1.79 r, 7.03 mmone) u auerar kamust (1.88 r, 19.2
mmonb) B auokcaHe (10 mu). 3atem nobasmsmu PdCla(dppf) CH2Clz agnykr (0.14 1, 0.19
MMOJIb), PEAKIIMOHHYIO CMeCh Aera3upoBasiu (3X BaKyyM/Ar), FepMETHYHO 3aKPHIBAJIU B BHAJIE
u "HarpeBasiu mipu 110°C B Teuenue 16 4. Peakuuro OBICTPO OXJTaXKAAN BOIOH, SKCTPArupoOBaIU
EtOAc, KOHLIEHTPUpPOBAIM W OYHINATH ¢ ToMmoupi ¢upm-xpomatorpadgum  (0-40%
EtOAc/rekcan) ¢ nonyuennem Ilpome:kyTrounoro coeamnenusi 96B (1.40 r, Bexon 62%).
MS(ESI) m/z: 298.1 (M-(t-Bu)*+2H)"; 'H SAMP (400 MTI', xnopodpopm-d) & 7.63 (d, J=8.1 I'l,
1H), 7.49 (d, /=2.0 I'y, 1H), 7.18 (dd, J=8.1, 2.0 I'y, 1H), 6.50 (s, 1H), 1.52 (s, 9H), 1.40 - 1.33
(m, 12H).

IIpomexyrounoe coequnenune 96C: mpem-byrun (3-xnop-4-(4-okco-3,4-qurunpodrana3vuH-
1-un)dennn)kapbamar

NHBoc NHBoc

N N Pd(PPhg),4 O
—_— Cl
/B\
O

K 4-xnopdranazun-1(2H)-ony (100 mr, 0.554 mmonb), [lpome:xkyTouHomy coeannenuio 96B
(206 wmr, 0.581 mmonb) u kamueBod comu ¢ochopHoit kuciorsl (294 wmr, 1.38 mMmodb)
nobasnsim auokcan (5 mu) u Boay (0.556 mur). Cmech nmerasupoBaiii (BaKyYyMHUPOBAJIU H
nponysaimu Ar (5x)). Jobasmsuin Pd(PPhs)s (32 mr, 0.028 MMoib), 3aTeM CMeCh era3upOBaJIH
(2x). PeakunOHHYIO BHAJly T€PMETHYHO 3aKPBbIBAJIU U HArPEBAJIH B MHKPOBOJIHOBOM PEAKTOPE
npu 150°C B Teuenune 30 mMuH. PeaklMOHHYIO CMeCh KOHLIEHTPUPOBAJIM, 3aT€M OUUIIANU C
nomonibto gundni-xpomarorpadun (0-80% EtOAc/rekcan) ¢ monydenueMm Ipome:kyToUHOro

coequnenus 96C (200 mr, Bbixon 97%). (EST) m/z: 372.0 (M+H)".

IIpomesxkyTouHoOe coequHeHue 96:
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NHBoc NH,
Cl TFA Cl
NN > NN
NH NH
6] O

IIpomexytounoe coexmnenne 96C (200 mr, 0.538 mmonp) nepememnBanu ¢ TFA (2 mn) u
DCM (3 mi) npu KOMHAaTHOHM Ttemmeparype B TedeHue 30 MuH. PeaknuoHHyI0 cMech
KOHLIEHTPUPOBAJIM, M OCTAaTOK OYHINamu ¢ mnomoupio (umm-xpomarorpadpuu (0-100%
EtOAc/rekcan) ¢ nonyuenuem IIpomexkyrounoro coeqmHerHust 96 (120 wmr, Bbxon 82%).
MS(ESI) m/z 272.0 (M+H)"; 'H IMP (400 MI'u, DMSO-ds) & 12.73 (s, 1H), 8.36 - 8.22 (m,
1H), 7.93 - 7.78 (m, 2H), 7.41 - 7.24 (m, 1H), 7.13 (d, J/=8.4 I'y, 1H), 6.76 (d, /=2.2 'y, 1H),
6.64 (dd, J/=8.4,2.2 Ty, 1H), 5.75 (s, 1H).

IpomexyTrounoe coenunenue 97: N-(3-Meruin-4-(4,4,5,5-rerpamerin-1,3,2-arokcaboponaH-

2-nn)eHnn)uHaoIMH- 1 -kapOokcaMun

o)
HNJ\@

IpomexyTounoe coenuHenue 97A: N-(4-bpom-3-mermndennin)unnonus- 1 -kapookcamua

(@)
NCO HNJ\,\E@
H
.
—_—

K pactBopy 1-6pom-4-uzormanaro-2-mermwidensona (111 mr, 0.523 mmons) B CH2Cl2 (1 mu)

B
r Br

nobasnsim uHRonuH (68.6 mr, 0.576 mmonb) B CH2Cly (1 mu). Cmech mepemMemmBaiy mpH
KOMHATHOH TeMmmeparype B TedeHune | 4, 3aTeM KOHLEHTpupoBaiu. OCTaTOK OUYHINATIH C

nomonibto gundni-xpomarorpadun (0-50% EtOAc/rekcan) ¢ monydenueMm IIpoMe:kyTouHOro
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coenuHenus 97A (170 wmr, 0.513 mmonb, BeIxon 98%) B BHAe Oenoro TBEPAOTO BEIIECTBA.
MS(ESI) m/z: 331.0 (M+H)".

IIpomeskyTouHOe coequHeHue 97:

0O
0 io Oi e
N /

PdCl,(dppf), KOAc
Br avokcad, 110°C B

K cmecu IIpomexkyrounoro coeguHenusi 97A (170 mr, 0.513 mmons), 4,4,4',4',5,5,5',5'-
okramerun-2,2'-6u(1,3,2-nuokcaboponan) (143 mr, 0.565 mmonb) u auerata kamus (151 wmr,
1.54 mmonb) B auokcane (10 mi) nobasmsimu PdClz(dppf) CH2Cly apnykr (11.27 wmr, 0.015
MMOJIb), PEAKLIMOHHYIO CMECh JIerasupoBain (3xX BaKyyM/Ar), FepMETHYHO 3aKpbIBAJIU B BHUAJIE
u Harpesanu nipu 110°C B Teuenue 3 4. Peakuuro ObICTPO OXJIAKAAIH BOAOH M SKCTPArHPOBAIH
EtOAc. Opranuveckyro ¢a3y KOHLEHTPUPOBAIM, M OCTATOK OYHINAIA C MOMOINBI (hIIdII-
xpomarorpadpun (0-40% EtOAc/rekcan) ¢ nonyuenuem IlpomexyTouHoro coexnmHeHust 97
(100 mr, 0.264 mmomnb, BeIxox 51.5%). MS(ESI) m/z: 379.1 (M+H)"; 'H AMP (400 MIw,
xnopogpopm-d) & 7.89 (d, /=79 T'u, 1H), 7.74 (d, /=8.1 I'u, 1H), 7.33 (d, /=2.0 T'y, 1H), 7.26 -
7.16 (m, 3H), 7.01 - 6.93 (m, 1H), 6.50 (s, 1H), 4.08 (t, /=8.5 I'y, 2H), 3.23 (t, J=8.6 'y, 2H),
2.54 (s, 3H), 1.35 (s, 12H).

Ipome:xyTounoe coennnenne 98: Metmn 2-(3-((4-(4,4,5,5-rerpamernn-1,3,2-

nuokcadoponan-2-un)denun)kapdamonn)- 1 H-unnaszon-1-mn)anerar

Ipome:xxyrounoe coequnenne 98A: mpem-byrun 3-((4-Opomdenmn)kapbamon)-1H-

WHIa307J- 1 -kapbokcunar
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0
NH, Boc,
N-N 4 HATU, i-Pr,NEt HN™ Y
\ >
Br

Br

K pacrBopy 4-Opomanmnuna (63.0 mr, 0.366 mmons), 1-(I-OyrokcukapOonmn)-1H-unnazon-3-
kapOoHoBo# kuciotsl (96 mr, 0.366 mmons) u HATU (146 wmr, 0.384 mmone) B DMF (3 mn)
nobasmsimn DIEA (032 wmn, 1.83 mmonb). PeaknmoHHy0 cMech NepeMelInBalu IpH
KOMHATHOU TemnepaType B TedeHue 16 4, 3areM pazOaBisuin Bomo. CMech 3KCTparupoBajy
EtOAc. Opranudeckyro ¢a3y mnpomemamu 10% LiCl u consHpIM pacTBOpOM, 3aTem
KoHIeHTpupoBamu. Ocrarok oumman ¢ noMomblo  ¢mm-xpomarorpadguu  (0-20%
EtOAc/rekcan) ¢ nonyuenuem Ilpomexyrounoro coeaunenusi 98A (118 mr, Boixon 77%).
MS(ESI) m/z: 416.1 (M+H)"; '"H AAMP (400 MTI'u, xnopopopm-d) & 8.98 (s, 1H), 8.48 (dt,
J=8.0,09 T, 1H), 8.12 (d, J/=8.6 'y, 1H), 7.72 - 7.65 (m, 2H), 7.63 - 7.56 (m, 1H), 7.54 - 7.48
(m, 2H), 7.45 (ddd, J=8.1, 7.1, 0.9 'y, 1H), 1.78 (s, 9H).

IIpomexyrounoe coenunenue 98B: N-(4-6pompennn)-1H-unnazon-3-kapObokcamun
0] O
HN T\ ; : HN T\ ; :
N-N — N~NH
Boc
Br

Ipomexyrounoe coennnenne 98A (118 wmr, 0.283 mmons) nepememnBanu ¢ TFA (1 mn) u

Br

DCM (2 mi) B TeueHue 30 MUH NMpPH KOMHATHOW TEMIIEPAType, 3aTeéM KOHLEHTPUPOBAIH.
OcraTok ounmmanu ¢ nomoiblo ¢usur-xpomarorpaduu (0-50% EtOAc/rekcan) ¢ nmonydeHuem
Ipomexyrounoro coexunenuss 98B (65 mr, 0.206 mmornb, Beixox 72.5%) B BUAE JKEITOTO
tBepnoro semectsa. MS(ESI) m/z: 316.0 (M+H)"; 'H AMP (400 MI', DMSO-ds) & 13.80 (br.
s., 1H), 10.49 (s, 1H), 8.22 (d, J=8.1 I'y, 1H), 7.99 - 7.84 (m, 2H), 7.67 (d, J=8.4 T'y, 1H), 7.57
-7.49 (m, 2H), 7.46 (ddd, J=8.3, 7.0, 1.0 'y, 1H), 7.34 - 7.24 (m, 1H).

IMpomexkyTounoe coenunenue 98C: Metun 2-(3-((4-6pomdenun)kapbamonn)-1 H-urnazon-1-

winamnerar
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0 0
HNJ\(@ HNW
N-NH N-N
N K,CO
Br” ~CO,Me 2vV3 \\COZMe
Br Br

B Buany, conepxamyo Ipomexyrounoe coexunenne 98B (65 mr, 0.21 mmons) 8 DMF (3
mi1), noGasnsmn Metun 2-Opomanerat (38 mr, 0.25 mmonb) u KoCOs (43 mr, 0.31 mmonb).
Buany repmMeTndyHO 3aKpBIBaJM, U CMECh IEPEMEIIMBAJIN NPU KOMHATHOH TemIiepatype B
TedyeHue 3 4. PeakIMOHHYI0 CMeCh KOHLEHTPHPOBAJH, 3aT€M OCTAaTOK Pa30aBisuId BOAOW U
skctparuposainn EtOAc. Opranndeckyro ¢asy BeicymuBanu Hag NaxSOs 1 KOHLEHTPUPOBAIIH.
Ocrarok ounmmanu ¢ nomouiso guu-xpomarorpaduu (0-50% EtOAc/rekcan) ¢ monydeHneM
IIpomexyrounoro coenmnenusi 98C (70 wmr, Beixoxm 88%) B BHAE JKENTOro TBEPIOTO
BemecTsa. MS(ESI) m/z: 388.0 (M+H)"; 'H AAMP (400 MI'u, xnopodopm-d) & 8.80 (s, 1H),
8.44 (dt, /=8.1, 1.0 I', 1H), 7.70 - 7.60 (m, 2H), 7.55 - 7.45 (m, 3H), 7.41 - 7.32 (m, 2H), 5.20
(s, 2H), 3.79 (s, 3H).

ITpome:xxyTounoe coeqnnenne 98:

S0 Bt AP

COzMe

CO Me PdCly(dppf), KOAC
BVNOKCaH >0

Br %/%

K cmecu IIpomexyrounoro coexmnenuss 98C (72 wmr, 0.19 mmons), 4,4,4'4'5,5,5'5'-
okramermi-2,2'-6u(1,3,2-nuokcadoponan) (51.8 mr, 0.204 mmonb) u anerata kanus (54.6 mr,
0.556 mmonb) B auokcane (10 mu) mobasmsm PdCly(dppf) CH2Cly amaykr (4.1 wr, 5.6
MKMOJIb). PeakimoHHyI0 cMech nera3upoBaiu (3X BakyyM/Ar), TepMETUYHO 3aKPBIBAIU B
Buasie u HarpeBasm npu 110°C B Teuenme 3 u. Peakuuro pas0aBisiiu BOAOH, 3arem
skcrparuposanu EtOAc. Opranndeckyro a3y KOHLIEHTPUPOBAIHU, 3aTEM BELIECTBO OUHUINAIH C
nomotpio ¢iai-xpomatorpadun (0-50% EtOAc/rekcan) ¢ monydenuem [Ipome:kyTouHOro
coenunenust 98 (80 mr, Bexox 99%) B Buze GecuseTHoro macna. MS(ESI) m/z: 388.0 (M+H)™,;
"H AMP (400 MTI'y, xnopodopm-d) & 8.89 (s, 1H), 8.46 (dt, /=8.1, 1.0 T'u, 1H), 7.89 - 7.82 (m,
2H), 7.81 - 7.73 (m, 2H), 7.53 - 7.43 (m, 1H), 7.35 (td, /=8.1, 1.0 I'y, 2H), 5.21 (s, 2H), 3.78 (s,
3H), 1.36 (s, 12H).
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IpomexyTounoe coenmnenne 99: Metun 3-(3-((4-(4,4,5,5-rerpamernn-1,3,2-

nunokcadoponan-2-un)denmnn)kapdamonn)- 1 H-unnazon- 1-win)nponasoar

CO,Me

B coorserctBuu co criocobom nonyuenus: IlpomexkyTounoro coeannenust 98, 3aMeHsss METHI

2-Opomauierar Ha MeTHs 3-OpommpomnanoaT, nonydanu IlpomeskyrouHoe coeguHenue 99.
MS(ESI) m/z:450.3 (M+H)".

Ipome:xyrounoe coennnenune 100: 1-(3-I'uppoxcu-3-merundytnn)-N-(4-(4,4,5,5-

teTpameTii-1,3,2-nuokcaboponan-2-un)dennn)- 1 H-unnazon-3-kapbokcaMun
O
HNW
N~N
IMpomexxyrounoe coenunenue 100A: Metun 3-(3-((4-6pomdenun)kapdbamonn)- 1 H-unnazon-

l-mn)nponanoar

o)

O
HN T‘ ;:; HN T‘ ;::

N~NH B N~N
" co,Me K,COs

COOMe
Br Br

B Buany, conepxamyro IIpomexyrounoe coenunenue 98B (150 mr, 0.474 mmons) B8 DMF (3
mi1), nobasnsimm Metun 3-Opomnponanoar (95 wmr, 0.569 mmons) u K2COs (98 wmr, 0.712
MMONb). Buamy repMeTWYHO 3aKphIBalM, WU CMECh IEPEeMEIINBAJIA IPH KOMHATHOM
TEMIIepaType B TeUeHHe 3 4. PeakIMOHHYI CMeCh KOHLIEHTPHPOBAIH, U OCTATOK pa3OaBisLn

Bomoii m okcrparupoBain EtOAc. Opranmueckyro a3y BeicymuBanmu Han NaSOs u
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KoHIeHTpupoBamu. Ocrarok oummaiy ¢ noMombl  ¢am-xpomatorpadguu  (0-50%
EtOAc/rekcan) ¢ nonyuennem Ilpomexxyrounoro coenuHenusi 100A (180 wmr, Berxon 94%).
MS(ESI) m/z: 402.2 (M+H)"; 'H AMP (500 MI'11, xnopodopm-d) & 8.80 (s, 1H), 8.39 (d, /=8.3
I'u, 1H), 7.68 - 7.63 (m, 2H), 7.56 - 7.44 (m, 4H), 7.32 (ddd, J=8.0, 6.9, 0.8 T'u, 1H), 4.71 (t,
J=6.9 I'u, 2H), 3.73 - 3.66 (m, 3H), 3.05 (t, /=6.7 I'u, 2H).

IIpomexyTounoe coennnenune 100B: N-(4-bpombennn)-1-(3-rugpokcu-3-merunoytn)-1H-

WH/a30J1-3-KapOoKkcaMuzg

o) 0
HN” \(g ) - Yg >
\ MeMgCl HN™ Y,

N-N N-N

k\ OH
COOMe
Br Br

IMpomexyrounoe coexunenne 100A (85 mr, 0.211 mmonb) obpabateiBaiu 3 M MeTHIMaTHUI
xynopuaoM (0.704 mu, 2.11 mmone) npu 0°C ¢ nonydenuem IIpoMeRyTOUHOro coequHEHHsI
100B (68 mr, Beixon 80%) B Buze GecuserHoro Macna. MS(ESI) m/z: 402.1 (M+H)"; 'H SIMP
(400 MTI'ny, xnopodopm-d) 6 8.84 (s, 1H), 8.40 (dt, /=8.2, 1.0 'y, 1H), 7.71 - 7.63 (m, 2H), 7.52
- 740 (m, 4H), 7.31 (ddd, J/=8.1, 6.7, 1.1 T'u, 1H), 4.64 - 4.52 (m, 2H), 2.20 - 2.09 (m, 2H),
1.34 (s, 6H).

IpomesxxkyTounoe coennHenue 100:

j{ PdCl,(dppf), KOAc yOH
Br OH

AWNOKCaH

CvemmuBanu Ilpomexyrounoe coexunenue 100B (70 mr, 0.17 MMonb), 444'4'555'5'-
okramermn-2,2'-6u(1,3,2-nuokcadboponan) (49 mr, 0.191 mmone) u auerat kamus (51 mr, 0.52
mmoJib) B auokcaHe (10 m). 3atem pobGasisuiu PdCla(dppf) CH»Cly amnykr (3.8 wmr, 5.22
MKMOJIb), PEAKLHOHHYI CMeCh AerasupoBaiu (3X BakyyM/Ar), T€pMETHYHO 3aKPBIBAJIH B
Buajie u HarpeBajgu mpu 110°C B Tedenume 3 u. Peakumio OBICTPO OXJIQXKIATH BOJIOM,

skctparuposann EtOAc. Opranndeckyro a3y KOHLEHTPUPOBAIH U OYMINAIH C TOMOIIBIO
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¢mm-xpomarorpadun  (0-50%  EtOAc/rekcan) ¢ monydenuem  [Ipome:kyTo4HOro

coenuHenust 100 (78 wmr, Borxon 100%). MS(ESI) m/z: 450.3.

IIpome:xyTounoe coenunenne 101: 1-((1-(mpem-byrokcukapOoHwI)nunepuInH-4-
wi)metun)- | H-uanason-3-kapOoHoBast kuciora

Boc

1

N

N/l\{ o
L
B coorBerctBuu co crnocobom momaydeHus IIpomexkyTouHoro coemuHeHusi 21, 3aMeHsist
OeH3un 4-(6pommeTw)unepuauH- 1 -kapOokcunaT Ha mpem-0y T 4-
(6pommerun)munepunus-1-kapbokcunar,  ruapodbpomuz, noaydanu — IlpomexkyTouHoe
coenunenne 101. MS(ESI) m/z: 360.3 (M+H)™; 'H IMP (500 MI'u, Meranon-ds) & 8.14 (d,
J=8.0 I'y, 1H), 7.64 (d, J=8.5 I'y, 1H), 7.47 - 740 (m, 1H), 7.31 - 7.25 (m, 1H), 4.36 (d, J=7.2
I'u, 2H), 4.06 - 3.97 (m, 2H), 2.66 (br. s., 2H), 2.21 (ddt, /=11.2, 7.5, 3.8 I'y, 1H), 1.53 - 1.45
(m, 2H), 1.44 - 1.35 (m, 9H), 1.26 - 1.17 (m, 2H).

Ipome:xkyTounoe coennnenne 102: 4-(4-Amuno-2-merokcupenmn)pranasus-1(2H)-on, TFA
NH,

l OMe
N
NH

0]

Ipomexyrounoe coenunenue 102A: mpem-byTun (4-0pom-3-merokcudennn)kapdbamar

j\ 0

NH; >< j)]\ j\ >< Najoj\Na+ OJ\NH
O 0" O

o

MeO MeO

Br Br
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K pactBopy 4-Opom-3-merokcuanmmuna, HCl (0.6 r, 2.5 mmons) u Boc,O (0.824 1, 3.77
mMmonb) B MeOH (10 mi) pmobasmsuim kapbonar Hatpust (0.80 r, 7.55 mmonb). Cwmech
nepeMeInBal IIPU KOMHATHOM TeMIepaTrype B TedeHHe 3 4. PeakIuOHHYyKO CMecCh
KOHIEHTPUPOBAJIM, M OCTAaTOK OWYMINAIH C TOMOoIIbio ¢mm-xpomarorpaduu (0-20%
EtOAc/rekcan) ¢ nonydennem Ilpomexxyrounoro coenuHenusi 102A (550 wmr, Beixon 72%).
MS(ESI) m/z: 302.2 (M+H)"; 'H AMP (400 MI'u, xnopodopm-d) § 7.39 (d, J=8.4 Ty, 1H),
7.32 (s, 1H), 6.63 (dd, J=8.5, 2.3 I'y, 1H), 6.49 (br. s., 1H), 3.91 (s, 3H), 1.55 - 1.48 (m, 9H).

IIpomexytounoe coenunenne 102B: mpem-bytun (3-merokcu-4-(4,4,5,5-rerpamerni-1,3,2-

nuokcadoposnan-2-un)penmn)kapdamar
ﬁ\ 0] O
O @] ﬂ\
O)J\NH ‘B_B’\i OJ\NH
@)
>
MeO
B

O/
PACI,(dppf), KOAC MeO

r

pvokcan, 110°C o o

A

K cmecu IIpomexyrounoro coexunenusi 102A (340 wmr, 1.13 mmons), 4,4,4',4'5,5

A44'4'555'5'-
okramermn-2,2'-6u(1,3,2-nuokcaboponan) (314 mr, 1.24 mmonb) u anerata kamus (331 wmr,
3.38 mmonb) B auokcaHe (8 wmu) moGaemsuin PACly(dppf) CH2Cly ammykr (24.7 mr, 0.034
MMOJIb). PeakImoHHYI0 cMech aera3upoBain (3xX BakyyM/Ar), TepMETUYHO 3aKPHIBAJI B BUAJIE
u HarpeBasu npu 110°C B Teuenue 3 4. Peakuuro pa3z0aBisuii BOAOW U SKCTPArHpOBaU
EtOAc. Opranuyeckyro a3y KOHLEHTPUPOBAIM, W OCTATOK OYHUINAIU C TMOMOIIBI (hJI3MI-
xpomarorpadun (0-50% EtOAc/rekcan) ¢ nonydyerrem [lpomeskyrounoro coenunenus 102B
(200 wmr, BbIXOA 51%) B BUae GecuperHoil nensl. MS(ESI) m/z: 350.3 (M+H)"; 'H IMP (500
MI'u, xnopogopm-d) & 7.59 (d, J=8.0 I', 1H), 7.18 (br. s., 1H), 6.81 (br. s, 1H), 6.75 (dd,
J=8.1, 1.8 T'u, 1H), 3.81 (s, 3H), 1.54 - 1.48 (m, 9H), 1.36 - 1.31 (m, 12H).

IIpomexyTouHoe coeJHHEeHHUe 102C: mpem-byTun (3-merokcu-4-(4-oxco-3,4-

auruapodranasus-1-wi)pernn)kapdbamar
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S
O)LNH NHBoc

cl PdCI2(dppf) O
_—

=N N MeO K3P0O4, anoKkcaH/H,0 OMe

l o,

NH B. 130 °C, MW N

o © |
O % NH
o)

B 5 mn Buany ans MUKpOBOJIH, coaepxxaiyro pactsop Ilpomexkyrounoro coennnenusi 102B
(155 wmr, 0.443 mMmonb) B auokcaHe (3 Mir), 1o0aBiIsIM TPEXOCHOBHBIN dochar kamus (235 mr,
1.107 mmonp), auokcad (3 mu), Bony (0.3 mu) u PdCla(dppf) CH2Cla agnyxkr (36.2 mr, 0.044
MMOJIb) NPU KOMHATHOW Temmeparype. Peakuuro mpoayBaiu a30TOM M 3aT€M HarpeBajH C
nomo1b MUKPOBOJIH npu 130°C B TeueHue 15 MuH. PeakiMOHHYI0 CMeCh KOHLICHTPUPOBAJIH,
¥ OCTaTOK OYMIIAIH C MOMOIIbI0 i ui-xpomarorpaduu (0-80% EtOAc/rexcan) ¢ monyueHuem
IIpomexxyTounoro coequnenus 102C (88 mr, Bexon 54%). MS(ESI) m/z: 368.2 (M+H)"; 'H
SAMP (400 MI'n, xaopodopm-d) & 9.83 (s, 1H), 8.47 (dd, /=7.6, 1.2 T'n, 1H), 7.84 - 7.63 (m,
2H), 7.48 (s, 1H), 7.45 - 7.34 (m, 1H), 6.84 (dd, J=8.1, 2.0 I'y, 1H), 6.64 (s, 1H), 3.76 (s, 3H),
1.57 (s, 9H).

IIpomexxkyTouHoe coennHenue 102:

NHBoc NH,

I OMe l OMe
~N ~N

| |

NH NH

Ipomexyrounoe coexmnenne 102C (85 wmr, 0.231 mmonp) nepememnBaiu ¢ TFA (1 mi) u
DCM (2 mn) npu KOMHATHOW Temmeparype B TedeHne 30 MWH, KOHLEHTPHPOBAIH C
nosiyueHueM Ilpomexkyrounoro coeaxmnenus 102 (78 mr, Berxox 88%). MS(ESI) m/z: 268.2
(M+H)™; 'H SIMP (500 MI'u, Meranon-ds) & 8.42 - 8.37 (m, 1H), 7.83 (quind, J=7.3, 1.5 T'ny,
2H), 7.50 (d, J/=8.0 I'u, 1H), 7.37 - 7.33 (m, 1H), 7.17 (d, J/=1.9 'y, 1H), 7.14 (dd, J/=8.0, 1.9
I'n, 1H), 3.82 - 3.76 (m, 3H).

IIpome:xxyTounoe coennnenne 103: 4-(4-Amuno-2-3Tokcudennn)pranaszus-1(2H)-on
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B coorBercTBum co cniocobom nonyueHust Ilpomesxyrounoro coexmnenus 102, 3amenss 4-
opom-3-merokcuanunud, HCl Ha 4-OpoM-3-3TOKCHaHWIMH, MONydYadu mocie (dim-
xpomarorpadun (0-90% EtOAc/rekcan) IIpomexxkyrounoe coenmnenne 103. MS(ESI) m/z:
282.2 (M+H)"; 'H AMP (400 MI'u, DMSO-ds) & 12.57 (s, 1H), 8.33 - 8.13 (m, 1H), 7.90 - 7.72
(m, 2H), 7.44 - 7.33 (m, 1H), 6.95 (d, J/=8.1 I'y, 1H), 6.34 (d, /=1.8 'y, 1H), 6.26 (dd, J=7.9,
20T, 1H), 5.38 (s, 2H), 3.97 - 3.81 (m, 2H), 0.97 (t, /=7.0 I', 3H).

IIpomexxyrounoe coennnenue 104: 4-(4-Amuno-3-merokcudenmn)dranazus-1(2H)-on

NH,

l OMe
oN
NH

O
B cootBercTBuM co cniocobom monyuenust [lpomeskyTounoro coexmnenus 102, 3amensis 4-
opom-3-merokcuanunnd, HCl Ha 4-Opom-2-merokcuanmnun, HCl monywanu mocne ¢uain-
xpomarorpadpuu (0-100% EtOAc/rekcan) Ilpome:kyrounoe coequHenue 104. MS(ESI) m/z:
268.2 (M+H)*; 'H SAMP (400 MI'u, THF) & 11.64 (br. s., 1H), 8.43 - 8.34 (m, 1H), 7.87 - 7.81
(m, 1H), 7.77 - 7.69 (m, 2H), 7.01 (d, J=1.8 'y, 1H), 6.91 (dd, /=7.9, 2.0 I', 1H), 6.71 (d,
J=79Twu, 1H), 3.84 (s, 3H).

IIpome:xyTounoe coenunenne 105: 4-(4-Amuno-3-runpokcudenmn)dranasus-1(2H)-on
NH,

O OH
N
NH
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IIpomexyTouHoe coeJHHeHHUe 105A: mpem-byTun (2-merokcu-4-(4-oxco-3,4-
muruapodranasus-1-wi)pernn)kapdbamar

NHBoc

l OMe
oN
NH

O
B cootBercTBUM co cniocobom nonydenus Ilpomexkyrounoro coennnenusi 102C, 3amensis 4-

opom-3-merokcuanunut, HCl Ha 4-6pom-2-merokcnanunns, HCl nonyuanu IIpome:kyTounoe

coequnenue 105A.

IIpome:xkyTouHoe coenunenue 105:

NHBoc NH,
BBr3
—_—
~N ~N
| |
NH O NH
@] 0

K pactBopy Ilpome:xkyrouHoro coeamnenusi 105A (25 wmr, 0.068 mmonb) B DCM (2 wmn)
nobasysiu  TpexOpomucteii 6op (0.34 mu, 0.34 wmmonb). CMmech mepeMelnuBaiud IpH
KOMHATHOW TeMIIepaType Ha MPOTSHKEHUH HOYH, 3aTeM pa30aBisuid BOJOW W MOALIETAYHBAIIH
NaCOs;. Cmech skcrparmpoBamu EtOAc, 3atem opranmyeckyro a3y KOHIEHTPHPOBAJIH.
OcraTok ouniany ¢ nomombko Guam-xpomarorpaduu (0-100% EtOAc/rexcan) ¢ monydeHuem
IpomexyTounoro coequnenus 105 (8 mr, Bbixon 46%). MS(ESI) m/z: 254.1 (M+H)"; 'H
SAMP (400 MI'u, Meranon-d4) 6 7.21 - 7.15 (m, 1H), 6.72 - 6.65 (m, 1H), 6.64 - 6.57 (m, 2H),
5.72(d, /=1.8 I', 1H), 5.70 - 5.58 (m, 2H).

IIpome:xyTounoe coennnenne 106: Merun S-amuHo-2-(4-0kco-3,4-qurnapodranasus-1-

wi)0eH30ar
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NH,

‘ CO,Me
N
NH

O

IIpomexyTouHoe coeNHeHHue 106A: Metun 2-6pom-5-((mpem-

OyTOoKCcHKapOOHMIT)aMUHO)OEeH30aT

o
NH, ﬂ\OJ\NH

Boc,O

COOMe }

B COoMe
r Br

K pactBopy metun S-amuHO-2-OpombGensoara (0.45 r, 1.96 mmomnb) u Boc,O (0.64 1, 2.93
mmons) B MeOH (10 mu) mobaBmsin kapOonat Hatpust (0.456 r, 430 mmonb). Cmech
nepeMelIMBalId NPU KOMHATHOM TeMIepaTrype B Te4eHHe 16 4, 3aTeM KOHLEHTPUPOBAJIM.
Ocrarok  pasOasmsuim Bomodt u akcrparmpoBanu  DCM.  Opranmueckyro — dasy
KOHIEHTPUPOBAJIK, M OCTATOK OUYMINAIM ¢ moMollbio ¢uam-xpomarorpaduu (0-20%
EtOAc/rekcan) ¢ nony4yennem Ilpome:kyrounoro coenuHenusi 106A (540 wmr, Beixon 84%).

MS(ESID) m/z: 330.1 (M+H)".

Ipomexyrounoe coenunenue 106B: Merun 5-((mpem-0yrokcukapOonmwn)amuno)-2-(4,4,5,5-

R

teTpameTu-1,3,2-nuokcadoponan-2-uia)oeH3oar

O\ p NHBoc
NHBoc B—B
7/ \O
© OMe
OMe > O’B‘O o
© %_(\

PdCl,(dppf), KOAC

Br ANOKCaH

7474,74,75757

K cmecu IIpomexyrounoro coeaxunenust 106A (360 mr, 1.09 mmons), 4 5'.5'-
okramermn-2,2'-6u(1,3,2-nuokcadoponan) (305 mr, 1.20 mmonb) u anerara kamus (321 wmr,
3.27 mmonb) B nuokcane (3 mun) nobasnsmu PAClz(dppf) CH2Cly anaykr (24 mr, 0.033 MMonb).
Peakunonnyro cmech aerasupoBanu (3X BakyyM/Ar), TepMETHYHO 3aKpbIBAIA B BHAJE MU

HarpeBan npu 110°C B TeueHme 3 4. PeaknmoHHYIO CMeCh pa30aBsUIM BOIOW, 3aTeM
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skctparuposann EtOAc. Opranudeckyro (asy KOHLEHTPUPOBAIM, W OCTATOK OYMIIAIU C
nomomero gudm-xpomarorpadun (0-40% EtOAc/rexcan) ¢ monydenuem IIpome:kyTounoro
coequnenus 106B (310 mr, Boxon 75%) B Buze xentoro macia. MS(ESIT) m/z: 376.3 (M+H)™;
"H AIMP (400 MTI'y, xnopopopm-d) d ppm 7.95 (1 H, d, J=1.98 '), 7.54 (1 H, dd, J=8.14,1.76
I'm), 740 (1 H, d, J=7.92Tn), 703 (1 H, s),3.87(3H,s),1.50 (OH, s), 1.39 (12 H, s).

IIpomexyTounoe coenunenune 106C: Merun 5-((mpem-0yTokcukapOoHUIT)aMUHO)-2-(4-0KCO-

3,4-nurunpodranazun-1-ma)deH3zoar

O
>LO)J\ NH NHBoc

Cl
PdCly(dppf)
=N — CO,Me
lilH MeO,C K3POg4,anokcan/H20
B< 130 °C, MW N

O © I

S -
(@]

B 5 M Buany nas MUKpOBOIH, copepskamyro pactsop Ilpomexyrounoro coequnenus 106B
(92 wr, 0.24 mmonb) B auokcaHe (3 mu), nobasnsuiu 4-xnop¢ranasun-1(2H)-on (40 mr, 0.22
MMOJIb), TpeXOCHOBHBIN (ochar kamust (118 mr, 0.554 mmons), Boay (0.3 mun) u PdCla(dppf)
CH>Cl; agnykr (18.09 mr, 0.022 MMOJb) pU KOMHATHOW TeMriepatype. Peakuuro mpoayBasu
a30TOM, FepMETUYHO 3aKPBIBAJIM U 3aT€M HarpeBalli B MUKPOBOJIHOBOM peakTope mpu 130°C B
TeyeHne 15 MuH. PeakimoHHyr cMech pa30aBisuin BO#OH, 3aTeM skcrparupoaiu EtOAc.
Oprannyeckyro a3y KOHLEHTPUPOBAIM, W OCTATOK OYHINAIM C MNOMOMIbI  (umdin-
xpomarorpaduu (0-80% EtOAc/rekcan) ¢ monydenuem [lpomexyrounoro coenunenust 106C
(38 mr, Bexon 43%) B Buae Gesnoro Teepaoro semectsa. MS(ESI) m/z: 396.3 (M+H)"; 'H AMP
(400 MTI'y, Meranon-d4) 6 8.44 - 8.38 (m, 1H), 8.22 (d, /=24 I'y, 1H), 7.88 - 7.76 (m, 3H),
7.42(d, /=8.4 Ty, 1H), 7.37 - 7.31 (m, 1H), 3.55 (s, 3H), 1.56 (s, 9H).

IpomesxxkyTounoe coennHenue 106:

NHBoc NH,

| M | M

C02 e TEA C02 e

~N ~N

| |
LN LN

) O
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Ipomexyrounoe coequnenue 106C (66 mr, 0.17 mmonp) nepemermmsanu ¢ TFA (1 mn) u
DCM (1 mi) mpu KOMHaTHOH TemriepaType B TedeHne 30 MUH, 3aTeéM KOHLEHTPHUPOBAIH.
Ocratok ounmmanu ¢ nomoslo ¢ur-xpomarorpaduu (0-90% EtOAc/rekcan) ¢ monydeHnem
IIpomexyTounoro coeaunenusi 106 (47 mr, Berxon 95%). MS(ESI) m/z: 296.2 (M+H)*; 'H
SAMP (400 MI'y, Metanon-d4) & 8.48 - 8.36 (m, 1H), 7.87 - 7.75 (m, 2H), 7.46 - 7.38 (m, 1H),
736(d,/=2.4Tn, 1H), 7.19 (d, /=8.1 I'y, 1H), 6.96 (dd, J=8.1, 2.4 I', 1H), 3.49 (s, 3H).

IIpomexyTounoe coennnenne 107: 4-(4-Amuno-3-¢propdpenun)dranasun-1(2H)-on, TFA
NH,

IIpome:xyrounoe coenmuenue 107A: mpem-byrun (2-grop-4-(4-okco-3,4-gurunpodranasus-

1-mm)ennn)kapbamar

Y
j\ HN” “OtBu
Cl HN” “OtBu F
§ E Pd(PPhs)s, K3PO, O
|}l AmokcaH/H20
NH _—
I
o) B
HO™ “OH NH

B Bumany, comepxkamyro 4-xnopdranazus-1(2H)-on (100 wmr, 0.554 wmwmons), (4-((mpem-
OyTokcukapOoHmIT)aMUHO)-3-prophennn)ooporosyro  kuciory (155 wmr, 0.609 mmonb) u
TpexoCcHOBHBIH (pocdar kanus (294 mr, 1.38 mmons), nobasnsim quokcas (1.8 mi) u Bony (0.2
mi). Cmech perasupoBanu (BakyymupoBainu u mnpoayBaiu Ar (3x)), 3atem oOpabaThiBaiu
Pd(PhsP)s (32 wmr, 0.028 mmonb). Cmeck nerasmpoBanu (3x), 3areM BHAIY T'€PMETHYHO
3aKpbIBajl U HarpeBajlu B MUKpPOBOJHOBOM peakTope npu 150°C B teuenue 30 muH. Cmech
pazgensiin Mexny EtOAc m H>O. Bomuyro ¢asy skcrparupoBanmu EtOAc. O6venmHeHHYIO
OpraHudeckyro (asy mnpombIBaNIM CONSAHBIM  pacTBOpoM, BbicymuBaid (NaxSOs4) w
KOHIEHTpUpoBaIH. ChIpOH MPOAYKT OYHUINAIH C MOMOIIBIO (iam-xpomarorpadguu (rpagueHt

ot 0 mo 100% sTunanerar/rekcanbl) ¢ nonydeHueMm Ilpomexyrounoro coequnenust 107A B
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Buje Genoro Teepaoro semectsa (124 mr, Beixon 63%). MS(ESI) m/z: 356.1 (M+H)"; 'H AMP
(400 MI';, Meranon-ds) 6 8.40-8.48 (m, 1H), 8.06 (t, J=8.36 I', 1H), 7.86-7.96 (m, 2H), 7.81-
7.86 (m, 1H), 7.35-7.43 (m, 2H), 1.56 (s, 9H); '°F SIMP (376 MI'u, Meranon-ds) & -129.38 (s,
1F).

IIpomexkyTounoe coennnenue 107:

K cycnensuu Ilpome:xkyrounoro coequHenust 107A (123 mr, 0.346 mmonp) B8 DCM (2 mn)
nobasimsm TFA (2 mi). IlonydyeHHbI B pe3ysbTaTe JKENTbI PAacTBOP NMEPEMELIMBAIH IIPU
KOMHATHOH TeMmIeparype B TedeHue 1.25 4, 3areM KOHLEHTPUPOBAIU C MOJYyYEHHEM
Ipomexyrounoro coenunenusi 107 (128 wmr, Beixom 100%) B Bume Oenoro TBepIOro
semectsa. MS(ESI) m/z: 256.1 (M+H)"; 'H AMP (400 MI', Meranon-ds) & 8.39-8.46 (m,
1H), 7.82-7.96 (m, 3H), 7.25 (dd, J=1.98, 11.88 'y, 1H), 7.19 (dd, J=1.98, 8.14 I'u, 1H), 6.94-
7.04 (m, 1H).

Ipome:xyTounoe coenunenne 108: 4-(4-Amuno-2-(rugpoxcumernn)penun)dranazun-1(2H)-

OH
NHBoc NH,
1. LiBH,4
XN ———— N
I I
NH 2. TFA O NH
o 0

K pactBopy Ipomexyrounoro coexunenusi 106C (220 mr, 0.556 mmons) B THF (1 wmn)
nobasnmsmm 2.0 M (B THF) Goporunpun nutus (0.684 mn, 1.37 MMonb) mpu KOMHATHOM
Temreparype. PeakiimoHHYI0 cMech MepeMeIlnBaIi NP KOMHATHOW TEMIepaTrype B TEUCHHE
16 4, 3ateM ObicTpo oxmaxkaanu MeOH u koHueHTpupoBaiu. OCTaTOK OUUIIAIU C TTOMOIIBIO

¢mm-xpomarorpagpun  (0-90%  EtOAc/rekcan) ¢  monydyeHueM  mpem-Oytun  (3-
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(ruppoxcumetin)-4-(4-okco-3,4-nuruapodranasun- 1 -un)penmn)kapdbamara (88 Mr, BbIXOX
59%). BemectBo nepememuBann ¢ TFA (1 mm) u DCM (1 mi) B Teuenue 30 MuH, 3aTeM
KoHIeHTpupoBamu. Ocrarok oummany ¢ noMombl  ¢iam-xpomatorpadguu  (0-20%
MeOH/DCM) c¢ nonydenuem IIpomexyrounoro coenuHenusi 108 (88 wr, Beixom 59%).
MS(ESI) m/z: 268.2 (M+H)"; 'H SIMP (400 MI'u, Meranon-ds) & 8.48 - 8.36 (m, 1H), 7.83
(quind, J=7.3, 1.5 ', 2H), 7.54 - 7.41 (m, 1H), 7.23 - 7.15 (m, 2H), 6.93 (dd, J=7.9, 2.6 I'y,
1H), 4.42 (br. s., 2H).

IIpome:xyTounoe coenunenne 109: 1-((Terparunpodypan-2-wi)mernn)- 1 H-ungazon-3-

KapOOHOBAas KUCIIOTA
O

N-N
\ O
OH
Ipomexyrounoe coexunenune 109A: Dtun 1-((terparuapodypan-2-mn)mernn)- 1 H-ungazon-
3-kapOokcuar
HN-NC o Br Cs’

OFEt o) > N 0
Y e

B Buany, comepxamyro stun 1H-manason-3-xkap6okcumar (200 mr, 1.05 wmmonb) B

auneronutpuie (3 mi), nobasysu 2-(Opommerun)rerparuapodypan (226 mr, 1.37 mMmonb) u
Cs2COs (514 wmr, 1.58 mMmorb). Buany repMeTHdHO 3aKpBIBAIH, U CMECh MMEPEMEIINBAIH TIPH
70°C Ha MPOTSKEHUM HOUYW. PeakMOHHYIO CMeCh pa30aBIissid BOMOH, 3aTeM SKCTParupoBau
EtOAc. Opranudeckyro ¢a3y mnpombmamu 10% LiCl u consHbIM pacTBOpOM, 3aTeMm
KoHIeHTpupoBamu. Ocrarok ouMImaiy ¢ NOMOImbH  ¢m-xpomatorpadun  (0-60%
EtOAc/rekcan) ¢ nonyuennem Ilpomexxkyrounoro coenuHenusi 109A (199 wr, Beixon 69%).
MS(ESI) m/z: 275.2 (M+H)"; '"H AMP (400 MTI'u, xnopodopm-d) & 8.19 (dt, J=8.1, 1.0 I',
1H), 7.63 - 7.57 (m, 1H), 7.41 (ddd, J=8.4, 7.0, 1.1 I', 1H), 7.29 (ddd, J=8.1, 7.0, 0.9 I'y, 1H),
4.64 - 4.47 (m, 4H), 4.40 (qd, J=6.3, 4.5 'y, 1H), 3.81 - 3.63 (m, 2H), 2.05 - 1.94 (m, 1H), 1.88
- 1.64 (m, 3H), 1.48 (t, /7.2 'y, 3H).
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IIpomexyTounoe coennHenue 109:

O O

NN o LiOH NN o
_
OEt bH

K pactBopy IIpome:kyrounoro coenmnenusi 109A (205 mr, 0.747 mmons) B THF (3 )
nobasmsimmn 1 M ruppokeun nurus (2.242 mi, 2.242 MMOIb), IepeMeLINBaId IPH KOMHATHOM
TEMIIepaType Ha MPOTSDKEHUM HOYM. PeaklMOHHYIO CMeCh KOHLIEHTPHUPOBAIH, 3aTEM OCTAaTOK
nepeHocunu B Boay U EtOAc, 3atem nonkucisiin 1 H. HCl. ®asbl pa3pensiny, 3aTeéM BOIHYIO
dasy oskcrparupoBanin EtOAc (3x). OObenuHEeHHYI OpraHM4eckyr ¢asy MNpOMBIBAIN
CONSIHBIM ~ pacTBOpoM, BbicymnBaan (NaxSOs4) ¥ KOHLEHTPHpPOBAIM C  MOJyYEHUEM
Ipomexxyrounoro coexmHenuss 109 (175 wmr, Bbxoxm 95%) B Bume OecLBETHOro Macia.
MS(ESI) m/z: 247.1 (M+H)"; 'H SIMP (400 MI'u, Meranon-ds) § 8.15 (dt, J=8.1, 1.0 T'ny, 1H),
7.72 (dt, J/=8.6, 0.9 'y, 1H), 7.47 (ddd, J=8.4, 7.0, 1.1 I', 1H), 7.31 (ddd, J=8.1, 7.0, 0.9 I'yy,
1H), 4.65 - 4.52 (m, 2H), 4.46 - 4.33 (m, 1H), 3.87 - 3.62 (m, 2H), 2.16 - 1.94 (m, 1H), 1.93 -
1.65 (m, 3H).

Mpomexyrounoe coenunenue 110: 4-(4-Amunodennn)-7-merokcudranasusn-1(2H)-on, TFA
NH,

O
NH
~o0

o)

Ipome:xxyTounoe coenunernue 110A: Dtun 2-(4-((mpem-0yTokcruKapOOHUIT)aMUHO )OEH3 0T )-

5-meTokcubeH3oaT
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NHBoc
|_|N,Boc
Br |O
PEPPSI-IPr, Cs,COy
~o o~ >
o) CO (1 atm) O O
Ho B oH PhCI, 80 °C, 20 h ~o o~

o]

(4-((mpem-byToxcukapboHmT)aMuHO )HeHIT)00pOHOBYIO KUCIOTY (915 Mr, 3.86 MMoub), 3TH
2-6pom-5-metokcudensoat (500 mr, 1.930 mmons), katanuzarop PEPPSI-IPR (65.8 mr, 0.096
mmonb) u Cs2CO; (1886 wmr, 5.79 mmonb) nomemanu B Buane. Jlobasmsimu PhCl (10 mn), u
BHAJIy BaKyyMHUPOBaJM M CHOBa 3amoiHsiau razoodpasHeiM CO (3x). Cmecp HarpeBaiu C
nepemewmnBanueM npu 80°C B armochepe GannonHoro CO B Tedenue 20 4. bonpimyro dactsb
PhCl ynmansanum noj TNOHMKEHHBIM [JABJIEHHEM, OCTATOK OYHINAIM C IOMOLIBIO (IIdII-
xpomarorpaduu (0-70% EtOAc/rekcan) ¢ monyueHuem Ilpome:xkyTouHoro coexnnenusi 110A
(308 mr, BeIxOZ 40%) B BUAE STHTAPHOTO Macia, KOTopoe 3arBepaesao npu crostauu. MS(ESI)
m/z: 400.2 (M+H)™; 'H SIMP (500 MI'u, DMSO-ds) & ppm 9.78 (s, 1H), 7.67 - 7.57 (m, 2H),
7.48 (d, J/=8.4 I'y, 1H), 7.40 (d, J=8.6 I'y, 1H), 7.37 (d, J=2.4 'y, 1H), 7.26 (dd, J=8.6, 2.6 I'Ly,
1H), 3.97 (q, J/=7.1 ', 2H), 3.88 (s, 3H), 1.48 (s, 9H), 0.98 (t, /=7.2 'y, 3H).

IIpomesxkyTouHoe coeJMHEeHHe 110B: mpem-bytun (4-(6-metokcu-4-okco-3,4-

auruapodranasus-1-wn)dpennn)kapdbamar

NHBoc NHBoc
O N>H4-H>O O
»
O (@) AMOKCaH O N l}j
KOMH. TemMn-pa, 3atem
\o SN 100°C \o NH
O (@]

Ipomexyrounoe coexunenue 110A (308 wmr, 0.799 mmonb) momemmanud B BUANY TIOA
JaBJIEHHEM, U TIOCJIEOBATENbHO N100aBsUM AHOKCaH (4 mu) u ruapar ruapasuHa (0.581 wmu,
12.0 mmonb). PeakimoHHYI0 cMeCh IepeMeInnBaIi PYU KOMHATHON TeMIlepaType B TeueHue 15
muH U 3ateMm npu 100°C B Teyenue 3 4. PeaknuonHyro cmech pasdasimsuin EtOAc (100 m),
MPOMBIBAJIA BOJOU (3X), coisiHbIM pacTBopoM u BhicymmBaiu (NaxSQ4). Opranudeckyro dazy
KOHIIEHTPUPOBAJIM, M OCTAaTOK OYHWINaiud ¢ mnomompio (um-xpomarorpadpuu  (5-100%
EtOAc/rekcan) ¢ nonydeanem Ilpomexxkyrounoro coexunenust 110B (172 wmr, Boxon 59%) B

Buje Genoro Teepaoro semectsa. MS(ESI) m/z: 368.1 (M+H)™; 'H SAMP (400 MI'u, DMSO-
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de) & ppm 12.69 (s, 1H), 9.56 (s, 1H), 7.71 (d, J=2.9 T, 1H), 7.66 (d, /=8.8 I'u, 1H), 7.61 (d,
J=8.6 'y, 2H), 7.49 - 7.42 (m, 3H), 3.95 (s, 3H), 1.50 (s, 9H).

IIpomexyTounoe coennHenue 110:

NHBoc NH,

® @

TFA KomH. Temn-pa Z

— >
O = l}l 15 MUH = ITI
NH NH
o ~o
0 O

IIpomexytounoe coenuHenue 110B (172 mr, 0.468 mmonp) pacteopsinu B TFA (2 mi), u
PEaKLMOHHYIO CMECh NepeMellnBail IPU KOMHATHON TeMmnepatype B TeueHue 15 mun. TFA
yAaJdsiIM 10 MOHI)KEHHBIM JaBlieHHueM, oOcTaTok pactupanu ¢ EtO ¢ nonydenuem
IIpomexyrounoro coenuaenust 110 (171 mr, Beixox 96%) B Buae HE COBCeM OEOro TBEPAOro
semectsa. MS(ESI) m/z: 268.1 (M+H)™; 'H SIMP (400 MI', DMSO-ds) § ppm 12.65 (s, 1H),
7.71 (d, J=2.6 T'y, 1H), 7.68 (d, J=9.0 I'y, 1H), 7.46 (dd, /=9.0, 2.9 I'y, 1H), 7.38 (d, /=8.6 'Ly,
2H), 6.95 (d, J/=8.4 I'y, 2H), 3.95 (s, 3H).

Ipome:xyTounoe coenunenne 111: N-(4-(3-(Auuuknonponuamerni)-4-okco-3,4-
nuruapodranasus-1-mi)penwn)-1H-nmupaszon-4-kapOokcamun
0]

Ipomexyrounoe coequnenue 111A: 4-(4-bpompennn)-2-(muuuKionponuaMeTi ) ranasuH-

1(2H)-oH
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Br Br

O (i) DIAD, PhsP O

HO 0°c

—_—
N ) SN
NH (i) THF, 0°C l{l

0 A0 KOMH. Temn-pbl S

PhsP (435 1, 16.60 mmonb) pactBopsuiu B cyxom THF (40 wmn), u mnepememaHHyro
peakunonHyo cmech oxyaxganu po 0°C. Ilocme storo DIAD (3.23 mn, 16.60 mmonb)
A00aBIISAIM 1O KAIUIAM Ha MPOTSDKEHUU S MUH, M PEaKIMOHHYIO cMech nepeMernnsaiu npu 0°C
B TeueHue 15 muH (oOpaszoBanace rycras cycreHsus). 3aTeM A00aBsuId CycrieH3uio 4-(4-
opompenmn)dpranazus-1(2H)-ona (2.000 r, 6.64 mmonb) u auuukionponmimeranona (0.979
w1, 8.30 mmonb) B cyxom THF (20 mut), U peaklMOHHYIO CMECh OCTaBJISIM 1O JOCTHXKEHUS
KOMHATHOH TeMmIepaTypbl U NEpPEeMeIINBaIM NPU KOMHATHOW TeMmIepaType B TeueHue 16 .
Peaxunonnyto cmech ObicTpo oxnakaanu MeOH (5 mi), pasbasnsiiu EtOAc (250 mu). 3atem
nobasnsiin CELITE®, pacTBOpUTENbYAASIA MO TOHMKEHHBIM JaBJICHHEM, U OCTAaTOK
ounanu ¢ nomousio dmu-xpomarorpaduu (EtOAc/rexcan) ¢ noaydenuem 1.396 r (53.2%)
Ipomexyrounoro coexunenusi 111A B Bune Oenoro TBepnoro Bemectsa. MS(ESI) m/z:
395.1 (M+H)"; 'H AMP (400 MI', DMSO-ds) § ppm 8.56 - 8.47 (m, 1H), 7.85 - 7.72 (m, 3H),
7.71 -7.63 (m, 2H), 7.59 - 7.48 (m, 2H), 3.81 (t, J=9.2 'y, 1H), 1.63 - 1.56 (m, 2H), 0.75 - 0.63
(m, 2H), 0.57 - 0.46 (m, 2H), 0.43 - 0.30 (m, 4H).

IIpomexxyTouHoe coeHHEeHHUe 111B: 4-(4-AmuHOp eHMN)-2-

(muuknonporuametw)pranasud-1(2H)-on

Br
N NaN3, (S)-Pro N N
O N
Cu,O, DMSO
O

100 °C, 3 h

Cneoyrowyro  peakyuro npogoounu 3a 63pwieo3augumnsim  skpanom. IlpomexkyTouHoe
coenuHenue 111A (1.396 r, 3.53 mmonb), L-nmpomun (0.529 1, 4.59 MMonb) U OKCHI MeOH
(0.505 r, 3.53 MMonbp) mMOMeINaaN B KPYMIOAOHHYK koJOy u mobGasmsmun DMSO (20 wmm).

PeakunonHy0 cMech Jera3upoBaM C NepeMelnnBaHueM (3X BakyyM/Ar) U n0OaBIsUTH a3H[
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Hatpust (0.459 r, 7.06 mmonb). PeakinoHHYI0 CMeCh CHOBa AerasupoBaiu (2X BakyyM/Ar) H
nepememnBasi B atMmochepe Ar npu 100°C B TedueHue 3 4. PeakIMOHHYIO CMeCh OXJIaKIaJIH
10 KOMHATHOH Temmepatypsl, Obictpo oxnaxpamn NH4Cl (cranmaprtseiii Bomsbli, 10 M),
pazbasisiu EtOAc (500 mi) u Bogoii (200 mur). Opranndeckyro a3y pasaensiiy, MPOMbIBAJIH
Na2COs (crangapTHeIi BogHbIH, 2x50 M), Bogo# (1x100 mu), consHpM pacTBopoM (1x50 mi),
BeicymuBanu (NaxSO4) u punprpoBanu. EtOAc ynamsiim mon NMOHMKEHHBIM JIaBJICHUEM, H
OCTaTOK oyHmanmu ¢ nomompo Quaim-xpomatorpadun (EtOAc/rekcaH) ¢ monyueHuem
IIpomexyrounoro coenuHenusi 111B (0.742 r, Bexon 63.4%) B Buzme He cOoBceM Oenoro
tBepnoro semectsa. MS(ESI) m/z: 332.1 (M+H)"; '"H SIMP (400 MI'u, DMSO-ds) & ppm 8.34
(dd, J=8.1, 1.3 T'y, 1H), 7.97 - 7.81 (m, 3H), 7.34 (d, J=8.4 'y, 2H), 6.72 (d, J=8.6 I'y, 2H),
5.45 (s, 2H), 3.67 (t, J=9.0 I'y, 1H), 1.58 - 1.45 (m, 2H), 0.70 - 0.60 (m, 2H), 0.55 (dq, J=9.4,
49Ty, 2H), 0.40 - 0.29 (m, 2H), 0.18 (dq, J=9.4, 4.9 I'y, 2H).

IIpome:xkyTouHoe coennnenue 111:

NH,
HN = NH
Q (i) (COCI), DMF (kar.) N
/N\ DCM,komH. Temn-pa
O SN . HO A NH (i) TMSCN
) > O SN
N

0 I
(iii)cBA3bIBaHME N
0 . (iv) CF3CH,OH
craaua (i), 70°C, 15 muH o

3atem ctagua (iii)
1H-nupazon-4-kap6onosyro kucioty (0.301 r, 2.69 mmons) cycnienauposainu 8 DCM (20 mu),
u nobasysin kamo DMF. 3arem noGasnsin no karisim okcanwixiopua (2 M B DCM) (5.60
i, 11.19 MMONB), U PEaKIIMOHHYIO CMECh MEePEeMELIMBAIN B TEUEHHE 2 Y MPH KOMHATHOM
Temreparype (peakUMOHHash cMech craja romoreHHoil). 3arem DCM  ypamsum  mop
MOHIKEHHBIM JTABJIEHWEM, M TOJIyYeHHbIH xJyopaHrunpua (Oenoe TBepaoe BemEecTBO)
UCTIONIb30BAJIM Ha clenyroomei cragun. B otaensHON konbe k pactBopy Ilpome:xkyrounoro
coennHenusi 111B (0.742 r, 2.239 mmons) B THF (20 M) noGaBisiiin TPUMETHICHUIIHI [IHAHU
(2.99 mu, 22.39 mmonb). ITony4deHHBIH B pe3ysbTaTe pacTBOP NMEPEMEIINBAINA MPH KOMHATHOM
temneparype B Teuenne 10 MuH, u 3arem obpabaTeiBanu pacTBopoM xyopuaa 1H-nupazon-4-
KapOOHOBOMH KHCJIOTHI, MOJy4eHHOTo Kak onucaHo Beie, B THF (5 mur). Cmech nepemernmBaim
npu 50°C B teuenue 1.5 4. Ilocne 3TOro peakUOHHYIHO CMECh KOHIIEHTPHUPOBAIH, 3aTEM
nobasysuu TpudTopsTanon (10 mu). Cmech nepememmBanu npu 70°C B Teuenue 15 muH, u

3aTeM KOHIEHTPpUPOBaJH. [10oMy4eHHBII OCTATOK OUHINAIH C TIOMOLIBIO (sHI-xpoMaTorpadun
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(MeOH/DCM) ¢ nonyuenuem 0.781 r (82%) IIpomexkyTrounoro coexunenust 111. MS(ESI)
m/z: 426.1 (M+H)"; 'H SMP (400 MI', DMSO-de) & ppm 13.29 (br. s., 1H), 10.01 (s, 1H),
8.37 (dd, J=7.5, 1.3 Ty, 1H), 8.27 (br. s., 1H), 7.99 - 7.87 (m, 4H), 7.87 - 7.81 (m, 1H), 7.66 (d,
J=8.6 Ty, 2H), 3.70 (t, J=9.2 Ty, 1H), 1.61 - 1.47 (m, 2H), 0.72 - 0.61 (m, 2H), 0.57 (dq, J=9.5,
4.8 Ty, 2H), 0.42 - 0.31 (m, 2H), 0.20 (dq, J=9.6, 4.9 T'wy, 2H)

IIpomexyTounoe coennnenne 112: 5-Merun-1-¢pennn-1H-1,2,3-rpuazon-4-kapOoHoBas
KUCJIOTA

CO,H

IIpomexxyrounoe coeamHenme 112A:  Drtun  S-mermn-1-dpenmn-1H-1,2,3-tpuazon-4-

kapOokcunaT

CO,Et
1) U30NEHTUA HUTPUT N
NH, TMS asng , ACN no\

@ 2) COEt
/

K pacrBopy anmnumna (0.33 1, 3.54 mmounb) B aneronutrpuwie (6 mu) npu 0°C mobGasinsim

moamuwiaauTputr  (0.524  wmn 390 wMMoOmp) C  TOCHEAYIOUIUM  J00aBICHHEM

asupotpumernincuiana (0.513 wmn, 3.90 mmonp) mo kammsiM. Yepes S MHH  yoansid
OXJIXKAOLIYI0 OAHIO, U PEaKLIMIO MEePEeMEIINBaJIN P KOMHATHOH Temrieparype B TeueHue 10
MHH, 3aTeM A00aBsin 3T OyT-2-uHoat (0.795 1, 7.09 MMOJIB), B peakuio NepeMEIInBaIN B
repMeTHUYHO 3aKkpbIToi mpodupke nmpu 80°C B TeueHue 20 4, 3aTeM OXJIXKAAIH A0 KOMHATHOM
TeMIepaTypbl. PeakIIMOHHYIO0 CMeCh KOHLEHTPUPOBAJIH, 3aTEM OCTATOK OYHUIAIH C MOMOILBIO
npenaparusHoi BDXKX ¢ monyuenuem Ilpomeskyrounoro coequnenust 112A (50 mr, BbIxon
6%). MS(ESI) m/z: 232.0 (M+H)"; '"H AMP (400 MT', xnopodopm-d) & 7.63 - 7.55 (m, 3H),
7.49 -7.41 (m, 2H), 4.47 (q, J=7.0 I', 2H), 2.60 (s, 3H), 1.45 (t, /7.2 I'u, 3H).

IMpomexyTouHoe coennHenue 112:
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N LiOH

O-
O-

Ipomexyrounoe coenunenne 112A (36 mr, 0.16 mmonb) cmemuBanu ¢ 1 M rugpokcunom
mutus (0.3 mu, 0.3 mmonb) B THF (2 mir) u MeOH (2 mu), nepememBaiy nmpu KOMHATHOM
TeMIiepaType B TedeHue 2 4. PEaklIMOHHYI0 CMECh KOHLIEHTPUPOBAJIHW, U OCTATOK OYUINAJIHU C
nomounpio npenapatuBHoii BOXKX ¢ nonydennem Ilpomexytounoro coeamnenust 112 (26
Mr, BbIXoa 82%). MS(ESI) m/z: 204.1 (M+H)™; 'H SIMP (400 MI'u, Meranos-ds) § 7.70 - 7.61
(m, 3H), 7.60 - 7.52 (m, 2H), 2.59 - 2.54 (m, 3H).

IIpomexyrounoe coennnenue 113: 1-(4-Meroxkcudennn)-5-merun-1H-1,2,3-rpuazon-4-
KapOOHOBast KMCJIOTA
CO,H

N
N

OMe

Ipomexyrounoe coenunenue 113A: Dtun 1-(4-merokcudenun)-S-metmn-1H-1,2,3-tpuaszon-
4-kapbokcunar
Ipomexyrounoe coenunenne 113B: Otun 1-(4-meroxcudenmn)-4-metmn-1H-1,2,3-tpuaszon-
5-xapOokcunar

COzEt

N N
NH, 1) U30NEHTUA HUTPUT u 'l

TMS asung :, ACN COzEt

2)
O CO,Et
MpomerkyTouHoe MpomekyTouHoe

/
coeauHeHune 113A coeauHeHue 113B

K pacrtBopy 4-merokcmanmnmmHa (0.31 1, 2.5 mmonb) B anerorutpmie (6 mi) npu 0°C

nobasnmsim  uzoamunHUTPUT (0372 mu, 2.77 MMONb) C TOCHEAYIOLINM JOOaBJIEHHUEM

asupoTpuMernncuinana (0.364 wmn, 2.77 mmonb) mo KammsiM. Yepes S MHH  yoansiH
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OXJIXKIAIOLIYI0 OAHIO, U PEaKLHIO MePEeMEIINBaJIN P KOMHATHOH Temrieparype B TeueHue 10
MUH, 3aTeM no0aBisun 3T OyT-2-uHoat (0.564 1, 5.03 MMOJIB), U PEaKIUI0 MepeMeIIuBaIi B
repMeTHYHO 3akpbiToi podupke npu 80°C. Peakuuro nepememuanmu npu 80°C B Teuenue 20
Y, 3aT€M OXJIAKAAJIU 0 KOMHATHOI TeMmeparypbl. PeakllMOHHYI0 cMeCh KOHLIEHTPUPOBAJH,
3aTeM OCTaTOK OuMINagud ¢ [omoulplo mnpenapatuBHoii BOXX ¢ nonydenHuem
IIpomexyrounoro coequHenusi 113A (60 wmr, Beixox 9%) u IlpoMexyTouHOe coeAHMHEHHE
113B (22 wmr, Beixox 3%).

IpomexyTounoe coequnenue 113A: MS(ESI) m/z: 2622 (M+H)"; 'H AMP (400 MIw,
xynopodopm-d) & 7.36 - 7.30 (m, 2H), 7.06 - 7.00 (m, 2H), 4.43 (q, /=7.2 'y, 2H), 3.86 (s, 3H),
2.53 (s, 3H), 1.42 (t, J/=7.2 'y, 3H).

IlpomexyTounoe coenunenue 113B: MS(ESI) m/z: 2622 (M+H)"; 'H SAMP (400 MIw,
xjaopodopm-d) 6 7.37 - 7.31 (m, 2H), 7.03 - 6.97 (m, 2H), 4.27 (q, J=7.0 I'u, 2H), 3.87 (s, 3H),
2.62 (s,3H), 1.25 (t, J/=7.2T'u, 3H).

IIpome:xxyTouHoe coennHenue 113:
CO,Et CO,H

LiOH

OMe OMe

Ipomexyrounoe coenunenne 113A (60 mr, 0.23 mmonb) cmemuBanu ¢ 1 M rugpokcuiom
marust (0.5 s, 0.5 mmoms) B THF (1 mum) mu MeOH (1 wmu). PeaknuoHHyr cMmech
nepeMeIInBal IIPpU KOMHATHOM TeMIlepaType B TedeHHWe 3 4. PeakIMOHHYKO CMecCh
KOHLICHTPUPOBAJIM, U OCTAaTOK OYHINAIM C MOMOIIbK TpenapatuBHoi BOXX ¢ momyuenuem
Ipomexyrounoro coenunenus 113 (48 mr, Berxox 90%) B Buae 0€10oro TBEpAOro BELIECTBA.
MS(ESI) m/z: 234.0 (M+H)"; '"H AMP (400 MI'u, Metanon-ds4) § 7.48 - 7.41 (m, 2H), 7.17 -
7.11 (m, 2H), 3.88 (s, 3H), 2.52 (s, 3H).

Ipome:xyrounoe coennnenne 114: 1-(4-Merokcudennn)-4-merun-1H-1,2,3-rpuazon-5-

KapOOHOBAast KUCIIOTA
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N N
N ) N )

LiOH

Y

OMe OMe

IIpomexyTounoe coennHenue 113B (22 mr, 0.084 mmons) cmemmBanu ¢ 1 M ruapokcunom
murus (0.2 mi, 0.2 mmone) B8 THF (1 M) u MeOH (1 M) 1 nepemenmBany npu KOMHATHOM
TeMIeparype B TedeHue 2 4. PeakIMOHHYI0 CMeCh KOHLEHTPHPOBAJIU, U OCTATOK MOAKHCIISIIN
TFA. CMech KOHIIEHTPUPOBAIM, U OCTATOK OYMIIAIU C MOMOLIBIO (umi-xpomarorpapuu (0-
20% MeOH/DCM) ¢ nonyuenuem Ilpomexkyrounoro coenunenns 114. MS(ESI) m/z: 234.0
(M+H)™; 'H SAMP (400 MI'u, Meranon-ds) & 7.45 - 7.24 (m, 2H), 7.08 - 6.90 (m, 2H), 3.87 (s,
3H), 2.58 (s, 3H).

Hpumep 1: 4-(4-(2-(M3onanonuH-2-ni)-2-okcostuin)pernn)pranasus- 1 (2H)-on

0
N
NH —_—

0 ~N

NH

o)

K 4-xnopdranazun-1(2H)-ony (9.9 mr, 0.055 mmoins), IlpomexkyTounomy coeaunenuio 8 (14
mr, 0.050 mmonb) u pocdaty kamus (26.4 mr, 0.125 MMonb) nobaBsin JUOKCaH (3 MIT) U BOY
(0.5 mi). Cmech nerasupoBanu (BakyyMupoBaiu u nponysainu Ar (5x)). loGasmsmun Pd(PPhs ),
(2.9 mr, 2.5 MKMOJIB), 3aTeM CMeCh nerasupoBaiu (2x). PeaklMOHHYK BHAJy TepPMETUYHO
3aKpblBaJli W HarpeBajli B MHUKPOBOJHOBOM peaktope mpu 150°C B TeueHue 25 MuH.
PeakiMoHHYI0 CMeCh KOHLICHTPHUPOBAJIH, 3aT€M OYHIIAIH C MOMOIIBIO mpenapaTuBHoi BOXKX
c nonyuenuem 4.4 mr (18%) Mpumepa 1. MS(ESI) m/z: 382.20 (M+H)"; 'H AMP (500 MT'n,
DMSO-ds) & 12.82 (s, 1H), 8.42 - 8.29 (m, 1H), 7.96 - 7.84 (m, 2H), 7.77 - 7.67 (m, 1H), 7.61 -
7.52 (m, 2H), 7.52 - 7.43 (m, 2H), 7.41 - 7.36 (m, 2H), 7.36 - 7.27 (m, 2H), 4.98 (s, 2H), 4.70
(s, 2H), 3.89 (s, 2H); Ananutuaeckas BOXXX RT = 1.51 mun (Meron E), 1.52 mun (Meton F).

Hpumep 2: 4-(4-(2-(5-PropuzonHa0NUH-2-11)-2-0Kkco3THIN ) pernn)pranasus- 1 (2H)-on



B cootBeTcTBMM C METOAMKON, aHAJIOrM4HOM Meroauke nosydeHus Ilpumepa 1, 3ameHon
M30MHIOJIMHA Ha S-propusoungonun nonydanu HMpumep 2. MS(ESI) m/z: 400.1 (M+H)"; 'H
AMP (500 MI'uy, DMSO-ds) 6 12.82 (s, 1H), 8.38 - 831 (m, 1H), 7.93 - 7.86 (m, 2H), 7.74 -
7.69 (m, 1H), 7.66 - 7.36 (m, SH), 7.23 (d, /=9.1 I'y, 1H), 7.18 - 7.10 (m, 1H), 4.95 (d, /~16.8
I'n, 2H), 4.68 (d, J=16.8 T'u, 2H), 3.87 (s, 2H); Ananutudeckast BOXXX RT = 1.53 mun (Meron
E), 1.52 mun (Meton F).

Hpumep 3: 4-(4-(2-(5-MeToKCMU30MHAONNH-2-111)-2-0KcoaTr)dernn)pranasus- 1 (2H)-on

0 (0]
OH N
O OMe
OMe
HN —
N PyBop, OCHOBaHMe 2 \l}l
O NH XyHura NH

o} O

K pacrBopy IIpomexytounoro coeaunenuss 1 (25 wmr, 0.089 mmons) B DMF (3 wmn)
nobasnsn S-merokcunzonHaouH (20 mr, 0.134 mmonb), PyBOP (69.6 mr, 0.134 mMMoub) 1
DIEA (0.078 ™, 0.446 mmonb). CMech mepemelnuBald NMPU KOMHATHOW TEMIIEpaType B
TedeHue 2 4, 3aTeM OYMIIanu ¢ nomoinpio npenaparuBHoii BOXXX ¢ momyuenuem 28.1 mr
(59%) Mpumepa 3. MS(ESI) m/z: 412.2 (M+H)™; 'H SIMP (500 MI'u, DMSO-ds) & 12.82 (s,
1H), 8.36 - 8.31 (m, 1H), 7.93 - 7.86 (m, 2H), 7.73 - 7.68 (m, 1H), 7.55 (d, J/=7.7 I'u, 2H), 7.46
(d, /=8.0 I', 2H), 7.26 (dd, J=8.3, 4.4 I'u, 1H), 6.95 (d, J/=11.6 I'u, 1H), 6.88 (dd, /=8.4, 1.8
I'n, 1H), 4.95 - 4.86 (m, 2H), 4.69 - 4.59 (m, 2H), 3.87 (s, 2H), 3.75 (s, 3H); AnanuTu4eckas
B2XX RT = 1.61 mun (Meton E), 1.61 mun (Meron F).

Cnenyromue ITpumepsr B TaGanue 1 ObUTH MONYYEHBI ¢ MCIOIB30BAHUEM TOTO K€ CIOco0a,
kotopeli mnokazaH B IIpumepe 3. IIpomexkyrounoe coeamHeHme 1 CBsA3BIBAIM C
COOTBETCTBYIOLIUM aMHHOM. MOTyT OBITh HCIIOJIb30BAHBI PA3JIMYHbIE PEAreHTHI CBSI3bIBAHUS,

kpome onucandbix B [Ipumepe 3, Takux kak BOP, PyBop, EDC/HOBt unun HATU.
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o]

NN
|
NH

0]

Tabnuna 1
[Tpumep R HaumeHnosanmue KXMC Meron 'H AMP
(M+H)* BDXKX
RT (Mun)
4 A 4-{4-[2-0Kkc0-2- 396.1 E:1.56 | H SIMP (500 MI'u, DMSO-ds) § 12.92 - 12.70 (m, 1H), 8.34
Oij (1,2,3,4- F: 155 |(dd,J=5.4,2.1Tw, 1H), 7.97 - 7.84 (m, 2H), 7.75 - 7.56 (m,
TETPAruPON30XUHOIU 1H), 7.56 - 7.47 (m, 2H), 7.47 - 7.34 (m, 2H), 7.25 - 7.05 (m,
H-2-11)3TH | penun } - 4H), 4.77 (s, 1H), 4.66 (s, 1H), 3.97 - 3.84 (m, 2H), 3.79 (t,
1,2-purunpodranasun- J=59Tu, 1H), 3.72 (t, J/=5.9T', 1H), 2.79 (t, J/=5.9 T'y, 2H)
1-on
5 N\ 2-[4-(4-okco-3,4- 357.1 E: 0.95 'H SIMP (500 MI', DMSO-ds) & 12.83 (s, 1H), 10.69 (s,
| nuruapodranazun-1- F: 1.13 1H), 8.92 (br. s., 1H), 8.41 - 8.30 (m, 2H), 8.19 (d, /=8.5 I'y,
’;\” Z | un)penna]-N- 1H), 7.94 - 7.83 (m, 2H), 7.75 - 7.66 (m, 1H), 7.60 - 7.55 (m,
(MapwaIH-3- 2H), 7.55 (d, J=3.6 Ty, 1H), 7.54 - 7.50 (m, 2H), 3.83 (s, 2H)
WT)aleTaMu
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Ipumep HaumeHnoBanmue KXMC Merton 'H AMP
(M+H)" BDXKX
RT (Mun)
6 N-Getsu-2-[4-(4- 370.1 E:1.50 |'H SIMP (500 MT'y, DMSO-ds) & 12.82 (s, 1H), 8.62 (t, J=5.5
H\/© 0KCO-3,4- F: 150 |Tw 1H), 8.34 (dd, J=6.3, 2.8 Ty, 1H), 7.95 - 7.83 (m, 2H),
A nuruapodranazus-1- 7.78 - 7.63 (m, 1H), 7.57 - 7.51 (m, J=8.0 I'y, 2H), 7.49 -
win)eHus |aneraMun 7.40 (m, J=8.0 T'u, 2H), 7.36 - 7.29 (m, 2H), 7.29 - 7.22 (m,
3H), 4.31 (d, J=6.1 T'w, 2H), 3.60 (s, 2H)
7 Ny | 2[4-(4-0Kc0-3,4- 357.1 E:098 |'H SIMP (500 MI'y, DMSO-ds) & 12.84 (s, 1H), 11.39 (s,
nuruapodTanasus-1- F:1.13 | 1H), 8.65 (d, J=6.3 Ty, 2H), 8.45 - 8.29 (m, 1H), 7.97 (d,
‘;\g 7 un)dernn]-N- J=6.6 Ty, 2H), 7.93 - 7.84 (m, 2H), 7.80 - 7.65 (m, 1H), 7.63
(mupunH-4- -7.55 (m, J=8.0 ', 2H), 7.55 - 7.43 (m, J=8.0 I'y, 2H), 3.93
WT)aleTaMug (s, 2H)
8 N-Oen3un-N-merun-2- 384.1 E: 1.54 'H SIMP (500 MTI', DMSO-de) & 12.83 (br. s, 1H), 8.41 -
| [4-(4-0xco-3,4- F: 153 8.29 (m, 1H), 7.96 - 7.85 (m, 2H), 7.73 - 7.63 (m, 1H), 7.60 -

auruapodranasul-1-

v )peHus |aneramu

7.14 (m, 9H), 4.81 - 4.50 (m, 2H), 3.95 - 3.82 (m, 2H), 3.10 -
2.80 (m, 3H)
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Ipumep R HaumeHnoBanmue KXMC Merton 'H AMP
(M+H)" BDXKX
RT (Mun)
9 N-(1H-1,3- 396.2 E: 1.09 'H AMP (500 MTI', DMSO-ds) 6 12.83 (s, 1H), 12.03 (br. s.,
£ /HL/Q 6eH3011Ha301-2-1111)-2- F: 134 |1H), 8.37-8.29 (m, 1H), 7.93 - 7.85 (m, 2H), 7.72 - 7.66 (m,
oo [4-(4-0Kkco-3,4- 1H), 7.61 - 7.53 (m, 4H), 7.47 (dd, J=5.8, 3.3 T'w, 2H), 7.14
nuruapodranazus-1- (dd, J=5.5,3.0 I'u, 2H), 3.93 (s, 2H)
win)(eHun |aneraMun
10 N-(1,3-Gensokcason-2- | 397.1 E:129 |'H SMP (500 MT'y, DMSO-ds) & 12.82 (s, 1H), 8.34 (dd,
£ O\ wn)-2-[4-(4-0kc0-3,4- F:- 131 |/=62,2.9Tn, 1H), 7.94 - 7.83 (m, 2H), 7.76 - 7.67 (m, 1H),
et murunpodranasun-1- 7.58 - 7.45 (m, 5H), 7.26 - 7.20 (m, 1H), 7.20 - 7.15 (m, 1H),
wi)deHnn |aneramus 3.87 (br. s., 2H)
11 f\N 4-{4-[2-okco-2-(4- 424 .4 C:2.63 'H SIMP (500 MI'u, DMSO-ds) & 12.84 (br. s., 1H), 8.34 (d,
bernnmunepuauH-1- D:3.80 |J=6.1Twu, 1H), 7.88 (br. s., 2H), 7.68 (d, J/=6.7 'y, 1H), 7.55

wn)oTHa | penmn j-1,2-
auruapodranasul-1-

OH

(d, J=7.9 T, 2H), 7.44 (d, J=7.6 Ty, 2H), 7.32 - 7.23 (m,
2H), 7.20 (d, J=6.7 T'n, 3H), 4.58 (d, J=11.3 'y, 1H), 4.13 (d,
J=12.8 T, 1H), 3.87 (br. s, 2H), 3.13 (t, J=13.0 T'y, 1H),
2.82-2.71 (m, 1H), 2.66 (t, J=12.4 Ty, 1H), 1.77 (t, J=14.5
'y, 2H), 1.51 - 1.34 (m, 2H)
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Ipumep R HaumeHnoBanmue KXMC Merton 'H AMP
(M+H)" B2XX
RT (Mun)
12 4-{4-[2-(4- 4394 C:2.41 'H SAMP (500 MI'u, DMSO-ds) & 12.84 (br. s., 1H), 8.34 (br.
O\/@ OeH3unnunepasuH-1- D:3.63 s., 1H), 7.89 (d, J=3.1 Ty, 2H), 7.69 (d, /=6.4 I'y, 1H), 7.52
wi)-2- (d, /7.3 Ty, 2H), 7.39 (d, /=79 T, 2H), 7.35 - 7.19 (m,
okcoatui|penumn}-1,2- 5H), 3.81 (br. s., 2H), 3.57 - 3.45 (m, 6H), 2.31 (br. s., 4H)
muruapodranasus-1-
OH
13 / 4-(4-{2-[(25)-2- 378.4 C:2.13 'H SIMP (500 MI'u, DMSO-ds) & 12.84 (br. s., 1H), 8.34 (d,
:/O (MeToKkcuMeTH) D:3.24 |J=6.1Twy, 1H), 7.90 (br. s., 2H), 7.70 (d, J/=6.4 'y, 1H), 7.52
& ‘:: NUPPOIUANH-1-ni]-2- (d, /=6.1Ty, 2H), 7.40 (d, /=7.0 I'y, 2H), 4.08 (br. 5., 1H),
D OKCO9THI } heHm)-1,2- 3.78 - 3.68 (m, 2H), 3.23 (br. s., 3H), 2.00 - 1.76 (m, SH)
auruapodranazus-1-
OH
14 N- 3343 C:1.94 |'H SIMP (400 MI'y, CD;0D/CDCl; (1:1)) & 8.43 (dt, J=4.3,
H/W (UMKJIOTIPOTTHIIMETHI )- D:3.05 |24Tu, 1H), 7.84 - 7.64 (m, 3H), 7.55 - 7.46 (m, 2H), 7.42 (d,

2-[4-(4-okco-3,4-
nuruapodranazun-1-

w1 ) eHu [aneTaMus

J=8.0 T', 2H), 3.59 (s, 2H), 3.05 (d, J=7.0 T'y, 2H), 0.98 -
0.81 (m, 1H), 0.50 - 0.36 (m, 2H), 0.19 - 0.07 (m, 2H)
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Ipumep R HaumeHnoBanmue KXMC Merton 'H AMP
(M+H)" BDXKX
RT (Mun)
15 A, /ﬁ 4-(4-{2-0KkC0-2-[4- 4274 C:2.10 |'H SIMP (500 MT'y, DMSO-ds) & 12.83 (br. s., 1H), 8.44 -
|\/N N (mupuMUNH-2-1T) D:3.26 8.28 (m, 3H), 7.89 (d, J/=3.7 'y, 2H), 7.69 (br. s., 1H), 7.54
T\j nunepasus- 1 -ui |t } (d, /7.3 Ty, 2H), 7.43 (d, /=7.6 ', 2H), 6.70 - 6.62 (m,
" | denun)-1,2- 1H), 3.89 (br. s., 2H), 3.72 (br. s., 4H), 3.65 (br. s., 2H), 3.59
nuruapodranasus-1- (br. s., 2H)
OH
16 f\”/ﬁ 4-(4-{2-[4-(4- 4554 C:2.23 |'H SIMP (500 MT'u, DMSO-ds) & 12.83 (br. s., 1H), 8.33 (br.
k/” METOKCH(pEeHU) D:3.47 s., IH), 7.88 (br. s., 2H), 7.68 (br. s., 1H), 7.53 (d, /=7.9T',
\O\O/ nunepasus-1-umnl-2- 2H), 7.42 (d, J/=7.6 I'y, 2H), 6.95 - 6.85 (m, 2H), 6.82 (d,
OKCO9THI } heHm)-1,2- J=8.5 'y, 2H), 3.88 (br. s., 2H), 3.68 (br. s., 4H), 3.64 (br. s.,
auruapodranazus-1- 2H), 2.96 (br. s., 4H)
OH
17 A 4-{4-[2-(4- 438.4 C:2.77 |'H SMP (500 MI'u, DMSO-ds) & 12.84 (br. s., 1H), 8.34 (br.
O\/@ OeHszunnunepuauH-1- D: 4.04 s., 1H), 7.90 (d, J/=3.7 T'u, 2H), 7.69 (d, /=5.8 T'y, 1H), 7.52

wi)-2-
okcoatui|penun}-1,2-
muruapodranasus-1-

OH

(d, J=7.9 T, 2H), 7.39 (d, J=7.6 'y, 2H), 7.30 - 7.21 (m,
2H), 7.21 - 7.10 (m, 3H), 4.38 (d, J=13.1 T'y, 1H), 3.98 (d,
J=11.6 T, 1H), 3.80 (br. s., 2H), 2.96 (t, J=12.4 Ty, 1H),
1.75 (br. s., 1H), 1.56 (br. s., 2H), 0.99 (t, J=10.2 Ty, 2H)




207

Ipumep HaumeHnoBanmue KXMC Merton 'H AMP
(M+H)" B2XX
RT (Mun)
18 2-[4-(4-okco-3,4- 396.4 C:235 'H SMP (500 MI'u, DMSO-ds) & 12.84 (br. s., 1H), 8.49 (br.
g nuruapodranazus-1- D: 3.56 s., IH), 8.34 (br. s., 1H), 7.90 (d, J/=3.7 'y, 2H), 7.71 (d,
wn)dennn]-N-[(1S,2R)- J=5.5Tu, 1H), 7.54 (d, J/=7.6 I'u, 2H), 7.44 (d, /=7.3 I'y,
2-(heHUITLUKIIOTIPOIIHI | 2H), 7.29 - 7.21 (m, 2H), 7.19 - 7.06 (m, 3H), 3.52 (br. s,,
areTamMusn 2H), 2.85 (br. s., 1H), 1.97 (br. s., 1H), 1.18 (d, J/=5.8 'y, 2H)
19 N-uuknobyrun-2-[4-(4- 3343 C:1.95 'H SIMP (500 MI'u, DMSO-ds) & 12.83 (br. s., 1H), 8.40 (d,
’_‘.\ /D 0Kco-3,4- D:3.11 |J=6.1Twu, 1H), 8.33 (br. s., 1H), 7.89 (d, J/=3.4 I'y, 2H), 7.69
” nuruapodranasus-1- (d, J/=6.7T'y, 1H), 7.51 (d, J/=7.6 T'u, 2H), 7.41 (d, /=7.9 I'Ly,
wi)deHnn |aneramus 2H), 425 -4.11 (m, 1H), 3.46 (s, 2H), 2.22 - 2.11 (m, 2H),
1.96 - 1.83 (m, 2H), 1.70 - 1.55 (m, 2H)
20 2-[4-(4-okco-3,4- 356.3 C:2.21 'H SIMP (500 MI', DMSO-ds) & 12.83 (br. s, 1H), 10.25
ouruapodranasus-1- D:336 |(br. s, 1H), 8.33 (br. s., 1H), 7.88 (d, /=4.0 I';, 2H), 7.70 (br.
i) penm]-N- s., 1H), 7.62 (d, J=7.6 I'u, 2H), 7.59 - 7.46 (m, 4H), 7.34 -
(beHmnaneraMun 7.25 (m, 2H), 7.09 - 6.99 (m, 1H), 3.76 (br. s., 2H)
21 v | N-(1,3-6enzornason-6- 413 .4 C:1.96 |'H AMP (500 MI't, DMSO-ds) & 12.85 (br. s., 1H), 10.65
/@> un)-2-[4-(4-okco-3,4- D:3.20 |[(br. s, 1H), 9.26 (br. s., 1H), 8.58 (br. s., 1H), 8.33 (br. s,

muruapodranasus-1-

w1 ) eHu [aneTaMus

1H), 8.02 (d, J=8.9 I'y, 1H), 7.89 (br. s., 2H), 7.71 (br. s.,
1H), 7.65 (d, J=9.5 'y, 1H), 7.55 (br. s., 4H), 3.82 (br. s., 2H)
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Ipumep HaumeHnoBanmue KXMC Merton 'H AMP
(M+H)" B2XX
RT (Mun)

22 N-merun-2-[4-(4-okco- 370.3 C:225 'H SMP (500 MI'u, DMSO-ds) & 12.83 (br. s., 1H), 8.33 (d,
3,4-nurunpodranazuH- D:352 | J=6.7Tu, 1H), 7.89 (br. s., 2H), 7.73 - 7.62 (m, J=7.3 I'Ly,
1-un)dennn]-N- 1H), 7.54 (d, J/=7.3 I'u, 1H), 7.47 (br. s., 3H), 7.39 (d, J=7.9
(heHnmaneramMuz I'm, 4H), 7.20 (br. s, 1H), 3.51 (br. s, 2H), 3.21 (br. s., 3H)

23 4-{4-[2-(2,3-puruapo- 3823 C:2.48 'H SMP (500 MI'u, DMSO-ds) & 12.85 (br. s., 1H), 8.34 (d,
1H-unnon-1-wmn)-2- D:3.67 |J/73Twy, 1H), 8.08 (d, /<7.6 'y, 1H), 7.96 - 7.84 (m, 2H),
okcooTu | penmn }-1,2- 7.72 (d, J=7.3 I'u, 1H), 7.59 - 7.51 (m, 2H), 7.47 (d, J=7.0
nuruapodranasus-1- I'u, 2H), 7.24 (d, J/=6.4 'y, 1H), 7.18 - 7.10 (m, 1H), 7.00 (t,
OH J=6.6 I'u, 1H), 4.26 - 4.17 (m, 2H), 3.96 (br. s., 2H), 3.20 -

3.14 (m, J=9.2 I'y, 2H)
24 o N-(2,3-purunpo-1,4- 4143 C:2.13 'H SIMP (500 MI'u, DMSO-de) § 12.84 (br. s., 1H), 10.09
O) OEH30IMOKCHH-6-111)-2- D:3.25 |(br. s, 1H), 8.39-8.27 (m, 1H), 7.89 (d, /=2.4 'y, 2H), 7.74

[4-(4-oxco-3,4-
nuruapodranazun-1-

win)peHus |aneramun

-7.65 (m, 1H), 7.58 - 7.51 (m, 2H), 7.49 (d, J=6.7 I'w, 2H),
726 (br. s, 1H), 6.99 (d, J=6.4 T, 1H), 6.78 (d, J=8.9 'y,
1H), 4.20 (d, J=6.4 T'y, 4H), 3.70 (br. s., 2H)
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Ipumep R HaumeHnoBanmue KXMC Merton 'H AMP
(M+H)" BDXKX
RT (Mun)
25 A, 4-[4-(2-{5-[(4- 4943 E:0.94 |'H SIMP (500 MT'y, DMSO-ds) & 12.82 (s, 1H), 8.37 - 8.30
%TN METHJTTHITEpasHH- | - F:1.15  |(m, 1H), 7.93 - 7.86 (m, 2H), 7.71 (d, J=7.2 Ty, 1H), 7.55 (d,
Q wi)mernn]-2,3- J=7.7Tu, 2H), 7.47 (d, J=7.7 T, 2H), 7.33 - 7.25 (m, 2H),
nuraapo-1H- 723 (d, J=7.7 Ty, 1H), 4.95 (d, J=7.4 T, 2H), 4.67 (d, J=4.7
W30UHI0-2-1J1 }-2- I'n, 2H), 3.87 (s, 2H), 3.46 (d, J/=3.3 'y, 2H), 2.36 (br. s,
okcoatun)pennn]-1,2- 8H), 2.17 (br. s., 3H)
nuruapodranasus-1-
OH
26 "\ N-(-mernn-1,2- 361.2 C:2.06 |'H SAMP (500 MI', DMSO-ds) & 12.84 (br. s., 1H), 8.33 (br.
;\ﬂ x oKca3ou-5-un)-2-[4-(4- D:3.11 s., 1H), 7.89 (br. s., 2H), 7.69 (br. s., 1H), 7.56 (d, J/=7.3 T'y,
0Kc0-3,4- 2H), 7.48 (d, J/=4.9T'y, 2H), 6.12 (br. s, 1H), 3.82 (br. s.,
auruapodranazus-1- 2H), 2.17 (br. s., 3H)
wi)peHus |aneramu
27 ?/O N-(5-metun-1,2- 361.2 C:2.06 |'H SAMP (500 MI'uy, DMSO-ds) & 12.84 (br. s., 1H), 11.21
A / okcazon-3-mi)-2-[4-(4- D:3.08 |(br. s, 1H), 8.33 (br. s., 1H), 7.89 (d, J/=3.1 I'y, 2H), 7.70 (br.

OKCO0-3,4-
nuruapodranazus-1-

w1 ) eHu [aneTaMus

s, 1H), 7.55 (d, J=7.3 T, 2H), 7.49 (d, J=7.0 T'w, 2H), 6.62
(br. s., 1H), 3.78 (br. s., 2H), 2.36 (br. s., 3H)
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Ipumep R HaumeHnoBanmue KXMC Merton 'H AMP
(M+H)" BDXKX
RT (Mun)
28 /7&3 2-[4-(4-0Kkc0-3,4- 363.2 C:2.07 ['H SAMP (400 MI', DMSO-ds) & 12.86 (br. s., 1H), 8.36 -
f\ﬁ s nuruapodTanasus-1- D:3.13  [8.30 (m, 1H), 7.93 - 7.86 (m, 2H), 7.73 - 7.69 (m, 1H), 7.58 -
wn)dernn]-N-(1,3- 7.53 (m, 2H), 7.53 - 7.48 (m, 2H), 7.42 (d, J=3.5 T', 1H),
THA30JI-2-HJT)alleTaMH] 7.09 (br. s., 1H), 3.83 (s, 2H)
29 7/N\ 2-[4-(4-0Kkc0-3,4- 364.2 C:1.84 |'H SAMP (400 MI', DMSO-ds) & 12.85 (s, 1H), 9.11 (s, 1H),
f‘?\ﬂ/k) nuruapodTanasus-1- D:287 [837-830 (m, 1H), 7.95 - 7.85 (m, 2H), 7.74 - 7.68 (m, 1H),
un)pernn]-N-(1,3,4- 7.59 - 7.53 (m, 2H), 7.53 - 7.48 (m, 2H), 3.92 (s, 2H)
THAAUA30JI-2-
WIT)alieTaMUT
30 F ¢ | N-(6-xnoprupunasus- 3922 C:2.12 'H SIMP (400 MI'u, DMSO-ds) & 12.86 (br. s., 1H), 11.67
&N/(Nj/ 3-mn)-2-[4-(4-okco-3,4- D:3.18 |(br. s, 1H), 8.40 (d, /=9.5 T, 1H), 8.36 - 8.30 (m, 1H), 7.94
; ouruapodranasus-1- -7.85 (m, 3H), 7.74 - 7.66 (m, 1H), 7.60 - 7.55 (m, 2H), 7.55
1) (heHIT | ateTaMu - 7.49 (m, 2H), 3.92 (s, 2H)
31 7’“\ N-(5-metun-1,3,4- 378.2 C: 181 'H SIMP (400 MI'u, DMSO-ds) & 12.86 (s, 1H), 12.70 (br. s,
f\u/k)\ THAAMA301-2-1111)-2-[4- D:3.07 |1H), 8.36-8.30 (m, 1H), 7.93 - 7.85 (m, 2H), 7.75 - 7.66 (m,

(4-oxco-3,4-
muruapodranasus-1-

w1 ) eHu [aneTaMus

1H), 7.60 - 7.53 (m, 2H), 7.53 - 7.46 (m, 2H), 3.92 (s, 2H),
2.60 (s, 3H)
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Ipumep HaumeHnoBanmue KXMC Merton 'H AMP
(M+H)" BOXKX
RT (Mun)
32 4-{4-[2-(5-MeTun-2,3- 396.1 A:9.56 |'H SIMP (500 MI', DMSO-de) § 12.83 (s, 1H), 8.41 - 8.29
A, murunpo-1H-umnon-1- B:9.14 |(m, 1H), 7.96 (d, J=8.3 I'y, 1H), 7.91 - 7.85 (m, 2H), 7.73 -
WJT)-2-0KCOOTHJI] 7.68 (m, 1H), 7.62 - 7.52 (m, J=8.3 I'y, 2H), 7.48 - 7.42 (m,
bernn}-1,2- J=8.0 T, 2H), 7.05 (s, 1H), 6.95 (d, /=8.3 I', 1H), 4.21 (t,
nuruapodranasus-1- J=8.5Tm, 2H), 3.94 (s, 2H), 3.14 (t, J/=8.4 'y, 2H), 2.25 (s,
OH 3H)
33 OFU [ 4-{4-[2-(6->Tokcu-2,3- | 426.1 A:9.62 |'H SIMP (500 MI', DMSO-de) 6 12.83 (s, 1H), 8.42 - 8.30
murunpo-1H-unnon-1- B:9.23 |(m, 1H), 7.94 - 7.84 (m, 2H), 7.80 - 7.65 (m, 2H), 7.62 - 7.51
e’\N WIT)-2-0KCOTHII] (m, J=8.0 ', 2H), 7.51 - 7.40 (m, J=8.3 I'y, 2H), 7.11 (d,
benmn}-1,2- J=8.0Tu, 1H), 6.56 (dd, /=8.0, 2.5 T'u, 1H), 4.24 (t, /=8.3
auruapodranazus-1- I'u, 2H), 4.02 - 3.89 (m, 4H), 3.09 (t, J/=8.3 I'y, 3H), 1.30 (t,
OH J=7.0 I'u, 3H)
34 4-{4-[2-okco-2- 396.1 E: 1.70 'H SIMP (500 MI'u, DMSO-de) & 12.81 (s, 1H), 8.37 - 8.29
AL (1,2,3,4- F: 1.73 (m, 1H), 7.95 - 7.87 (m, 2H), 7.66 (d, J=7.7 T'u, 1H), 7.49 (d,

TETPAruApOXUHOIUH-1-
wn)oTu | dermn }-1,2-
muruapodranasus-1-

OH

J=7.7Tw, 3H), 7.33 (br. s., 2H), 7.19 (d, J=6.9 T, 2H), 7.13
(d, =72 Ty, 1H), 3.99 (s, 2H), 3.75 (t, J=6.2 Ty, 2H), 2.66
(br. s., 2H), 1.86 (quin, J=6.5 T'w, 2H)
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Ipumep R HaumeHnoBanmue KXMC Merton 'H AMP
(M+H)" BDXKX
RT (Mun)
35 £Fs [ 4-(4-{2-0kco-2-[6- 450.2 E: 191 |'H SMP (500 MI'y, DMSO-ds) & 12.83 (s, 1H), 8.42 - 8.30
(tpudpropmeTi)-2,3- F:1.96 |(m,2H), 7.98 - 7.84 (m, 2H), 7.80 - 7.67 (m, 1H), 7.57 (d,
l"“\N nuruapo-1H-unnon-1- J=8.0Twu, 2H), 7.48 (d, /=8.3 ', 3H), 7.37 (d, J/=7.7 I'Ly,
ot permn)-1,2- 1H), 432 (t, J=8.5 I'y, 2H), 4.01 (s, 2H), 3.29 - 3.24 (m, 2H)
muruapodranasus-1-
OH
39 4-{4-[2-(3,3-numerun- | 410.15 E:1.88 | 'H SIMP (500 MT'y, DMSO-ds) & 12.85 (br. s., 1H), 8.38 -
A, 2,3-murunpo-1H- F: 189 832 (m, 1H), 8.06 (d, /=8.4 'y, 1H), 7.93 - 7.86 (m, 2H),
UHIO0J- 1 -11)-2- 7.76 - 7.68 (m, 1H), 7.61 - 7.53 (m, J=8.4 I';, 2H), 7.50 -
okcoaTu| penun}-1,2- 7.44 (m, J=7.9Tn, 2H), 7.27 (d, /=7.4T'u, 1H), 7.17 (t, /=7 .4
auruapodranazus-1- I'y, 1H), 7.08 - 7.00 (m, 1H), 3.98 (d, /=8.9 I'y, 4H), 1.31 (s,
OH 6H)
40 4-{4-[2-(2-metun-2,3- 396.15 E: 1.75 'H SIMP (500 MI', CD30D) & 8.47 - 8.41 (m, 1H), 8.10 (d,
& nuruapo-1H-unnon-1- F: 1.77 J=8.4Tu, 1H), 7.88 - 7.77 (m, 3H), 7.63 - 7.55 (m, 3H), 7.49

WIT)-2-OKCOITHUI |
benmn}-1,2-
muruapodranasus-1-

OH

(d, J=7.4Tw, 2H), 7.25 - 7.17 (m, 2H), 7.06 (t, J=7.4 T'n, 1H),
4.05 (d, J=15.4 T, 1H), 3.95 (d, J=15.9 T'y, 1H), 3.43 (dd,
J=15.6, 8.7 Ty, 1H), 2.72 (d, J=15.4 T'y, 1H), 1.38 (d, J=5.9
'y, 3H), 1.29 (br. s., 1H)
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Ipumep HaumeHnoBanmue KXMC Merton 'H AMP
(M+H)" | BIXX
RT (Mun)
41 OMe | 4-{4-[2-(6-METOKCH- 412.0 A:8.50 | 'H AMP (500 M, DMSO-dg) 6 12.83 (s, 1H), 8 45 - 8.27
2,3-nuruapo-1H- B:7.65 |(m, 1H), 7.94 - 7.85 (m, 2H), 7.79 - 7.67 (m, 2H), 7.63 - 7.53

Z

UHAOJ-1-11)-2-
okcoatun| ¢penun}-1,2-
muruapodranasus-1-

OH

(m, J=8.0 T'w, 2H), 7.52 - 7.43 (m, J=8.0 T'w, 2H), 7.13 (d,
J=8.3 I'y, 1H), 6.58 (dd, J=8.3, 2.2 T'u, 1H), 4.25 (t, J=8.4
Ty, 2H), 3.96 (s, 2H), 3.70 (s, 3H), 3.10 (t, J=8.4 T'u, 2H)
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Hpumep 36: 2-(2-Prop-4-(4,4,5,5-rerpamernn-1,3,2-nuokcadoponan-2-nin)penun)- 1 -
(M30MHIONNH-2-1JT)3TAHOH

]

O
cl '\E@ F ,\E@
F Pd(PPh3)4, K3PO4
NH - >
O o ™0 O oN
Sy ;
O

B Buany, conmepxamyro IIpomexyrounoe coexunenue 4 (348 wmr, 0.091 wmmonb), 4-
xnop¢ranazun-1(ZH)-on (15 wmr, 0.083 mmonb) u ¢ochar xamus (44 mr, 0.21 mmomb),
nobasnsmmu auokcad (0.9 mm) m Bomy (0.1 mu). Cmecy nerasupoBany (BaKyyMHpPOBAIH U
npoayBanu Ar (3x)). K asroit cmecu nobasmsimu Pd(PhsP)s (4.8 mr, 4.2 mxmonb). Cwmech
aerasupoBanu (3x), 3aTeM BHaJly T€épMETUYHO 3aKpblBaju. Buany HarpeBaan B MUKPOBOJHOBOM
peaktope npu 150°C B Teyenue 25 muH. CMech KOHLIEHTPUPOBAIH, 3aTeM pa3Oasisian 4 mi 1:1
DMSO/MeOH. [o6asmsiiu TFA (0.1 mi), 3arem cycnieH3ur0 GUIbTPOBAIA U COOUPAU TBEPIOE
BemecTBO. TBepaoe BemecTBo npombiBaiu HyO (~5 mi), 3atem MeOH (~5 wmu), orcacbiBaiu
J0CyXa U BBICYIIMBAJIU MOJ BakyyMoMm ¢ mnonyudeHueM 34.8 mr (42%) Ilpumepa 36 B BHIE
6enoro TBepmoro semectsa. MS(ESI) mv/z: 400.0 (M+H)™; 'H SAMP (500 MI', DMSO-ds) &
12.89 (s, 1H), 8.38 - 8.32 (m, 1H), 7.92 (quind, J=7.1, 1.7 ', 2H), 7.76 - 7.71 (m, 1H), 7.51 (t,
J=7.8Tu, 1H), 7.43 (dd, J=10.5, 1.4 T'y, 1H), 7.41 - 7.37 (m, 3H), 7.35 - 7.30 (m, 2H), 5.02 (s,
2H), 4.71 (s, 2H), 3.92 (s, 2H); BOXXX RT = 7.96 mun (Metoxn A), 8.02 mun (Merozn B).

Mpumep 37: 4-(2-Drop-4-(2-(u3ouHn0NMMH-2-11)-2-0kcoaTr )pennn)pranazun- 1 (2H)-on

O O
N
N N Pd(PPh3)4, K3PO4 O
IllH E AWoKcaH/H20 F
—’

O oo O =N
% NH

O
B Buany, conmepxamyro IIpomexyrounoe coexunenue S (348 wmr, 0.091 wmmons), 4-
xynop¢ranasun-1(ZH)-on (15 mr, 0.083 mmonb) u docdar xamusa (44.1 mr, 0.208 mmoinb),
nobasmsimm auokcan (0.9 mm) m Bomy (0.1 mu). Cmece nerasmpoBany (BaKyyMHPOBAIH M

nponysamu Ar (3x)). K stoii cmecu nobGasnmsnu Pd(PhsP)s (4.8 wmr, 4.15 mxmonp). Cmech
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nerasupoBaiy (3x), 3aTeM BHAJy T€PMETHUYHO 3aKpbIBaJH. Buany HarpeBajan B MUKPOBOJHOBOM
peakrope npu 150°C B Teuenne 25 MuH. PeaknMOHHYIO cMech pa3ziersuid Ha 1Be (asbl mpu
oxjaxaeHnn. OpraHndeckyro a3y oTOMpaIN 1 OYHINAIH C TOMOIIBI0 TpernaparuBHoi BOXKX ¢
nonyuenuem 11.7 mr (35%) Hpumepa 37. MS(ESI) m/z: 400.2 (M+H)"; 'H IMP (500 MI,
DMSO-ds) 6 12.94 (br. s., 1H), 837 - 829 (m, 1H), 7.92 - 7.86 (m, 2H), 7.65 - 7.49 (m, 4H),
7.45 - 7.28 (m, 4H), 4.99 (s, 2H), 4.71 (s, 2H), 3.93 (s, 2H); BOXXX RT = 1.56 muna (Metox E),
1.52 mun (Meton F).

Hpumep 38: 4-(4-(2-(M3ouHn0nuH-2-11)-2-0KCo3 T )pernn)uzoxunonus- 1 (2H)-on

0 O
Br ES\N N
N Q} Pd(PPhy), %
CC s
© o™ O ~
A "
0
B coorBerctBum co cmocobom momyuenus Ilpumepa 36, peaxumel —codeTaHus
Ipomexyrounoro coenunenus 6 (30 mr, 0.13 mmonb) u [lpomexkyTounoro coenunenus 9 (51
mr, 0.14 mmonb) nonyuanu 17 mr (33%) Mpumepa 38. MS(ESI) m/z: 381.1 (M+H)"; 'H SIMP
(500 MI'u, DMSO-d¢) 6 11.43 (d, J=5.8 ', 1H), 8.29 (dd, J=8.1, 1.2 I'u, 1H), 7.69 (td, J=7.7,

1.4 Tu, 1H), 7.61 - 7.51 (m, 2H), 7.44 - 7.35 (m, 6H), 7.33 - 7.28 (m, 2H), 7.08 (s, 1H), 4.97 (s,
2H), 4.69 (s, 2H), 3.84 (s, 2H); BOXKX RT = 8.20 mun (Meron A), 7.53 mun (Merox B).

Hpumep 42: 4-(4-(1-(Uunonun- 1 -un)-1-okconponan-2-wn)dpennn)pranasus-1(2H)-on
0

0O
OH :(E :7
N

H |O
. {\t@ HATU, i-ProNEt
~ -
N
| N
O NH THF N
NH

0

0

B cootBercTBum co ciocobom nonyuenus: llpumepa 3, peaxkuueii coueranus [lpomekyTounoro
coenuHenusi 11 (13 wmr, 0.044 mmonb) u uaponuHa (7.9 mr, 0.066 mmons), npumensiss HATU,

nonyyanu 8.2 mr (46%) Ipumepa 42. MS(ESI) m/z: 396.15 (M+H)"; 'H AMP (500 MI,
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DMSO-ds) & 12.85 (s, 1H), 8.38 - 8.30 (m, 1H), 8.18 (d, /=8.4 I'y, 1H), 7.92 - 7.84 (m, 2H), 7.74
-7.68 (m, 1H), 7.62 - 7.55 (m, J=8.4 I'y, 2H), 7.55 - 7.49 (m, J=8.4 I'y, 2H), 7.20 (d, J/=7.4 I'Ly,
1H), 7.16 (t, J=7.7 'y, 1H), 7.02 - 6.94 (m, 1H), 4.37 (td, /=10.4, 6.4 I'u, 1H), 4.23 (q, J/~6.4 I'Ly,
1H), 391 - 3.75 (m, 1H), 3.16 - 3.00 (m, 2H), 1.46 (d, J=6.4 I'y, 3H); BOXXX RT = 1.77 mun
(Meton E), 1.75 mun (Merton F).

Hpumep 43: 4-(4-(1-(U3ounponun-2-mn)- 1 -okconponan-2-un)penun)dranasus-1(2H)-on

0O
OH N Z
O HATU, i-ProNEt O
+ HN >
THF
~N ~N
|
N L
0]

o)

B cootBercTBUM co cnocobom nonydenus Ilpumepa 3, peakiueii coueranus IlpomeskyTouHOro0
coenuHenusi 11 (13 wmr, 0.044 mmonb) u uzounponuHa (7.9 mr, 0.066 MMONb), MpPUMEHSsS
HATU, nonyuanu 9.0 mr (52%) HMpumepa 43. MS(ESI) m/z: 396.15 (M+H)"; 'H AMP (500
MI'y, 1:1 CD;0OD/CDCI3) & 8.49 - 8.43 (m, 1H), 7.90 - 7.83 (m, 2H), 7.83 - 7.78 (m, 1H), 7.61 -
7.58 (m, 2H), 7.57 - 7.52 (m, 2H), 7.35 - 7.23 (m, 4H), 5.04 (d, /=13.9 T'u, 1H), 4.92 - 4.85 (m,
1H), 4.83 - 4.77 (m, 1H), 4.66 (d, /=139 I'y, 1H), 4.09 (q, J=6.9 'y, 1H), 1.58 (d, J=6.9 I'L,
3H).

Mpumep 44: N-(4-(4-oxco-3,4-muruapodranasus-1-un)penmn)-2,3-nurunpo-1 H-unnen-2-
KapOoKcaMu

0]

Hpumep 44A: N-(4-Bpomdennn)-2,3-nguruapo- 1 H-unnen-2-kapookcamun



217

0
NH,
NH
PyBop, OCHOBaHWe XyHura
HOOC _ ©
Br

Br

K pactBopy 2,3-murunpo-1H-unnen-2-kapoonosoii kucnotsl (141 mr, 0.872 mmons) B DMF (3
mi), nodasysiiu 4-6pomanniuH (150 mr, 0.872 mmons), PyBOP (499 mr, 0.959 mmons) u DIEA
(0.457 mn, 2.62 mmonb). CMech nepeMeInBaiy Mpu KOMHATHON TeMIiepaType B TeueHue 16 u.
PeakiimoHHYI0 cMechb KOHLIEHTpUpOBanH, U octaTok pactBopsuiin B EtOAc, mpombiBanu 10%
LiCl, 1 u. HCl u consaupiMm pactBopoM. CbIpOH MNPOAYKT OUHUINAIM C IMOMOIIBIO (hIIdLI-

xpomarorpaduu ¢ noayderuem 90 mr (33%) Mpumepa 44A. MS(ESI) m/z: 316.0 (M+H)".

Hpumep 44B: N-(4-(4,4,5,5-Terpamerun-1,3,2-nuokcaboponan-2-mn)penun)-2,3-nuruapo-1H-

UHJeH-2-KapOoKkcaMua

0] 0
Q, p
NH ,B—B. NH
0 (@)
o

PACl,(dppf), KOAC
Br pvokcad, 110 °C ’B\O

A

Cwmecp Ilpumepa 44A (62 mr, 0.20 mmodb), 6buc(muHakomnaro)audopona (74.7 mr, 0.294 mmonb)

u anerara xanus (57.7 mr, 0.588 mmonb) B nuokcane (3 mu) merasupoBanu (3x Bakyym/Ar).
HoGasmsin PACla(dppf) CH2Cly amaykr (4.3 wmr, 5.9 mMkmonb). PeaklmOHHYHO CMECh CHOBa
nerazupoBain (3x Bakyym/Ar), répMETHYHO 3aKpblBaJM B Buaje u Harpesaimu npu 110°C B
TeyeHue 2 4. PeakunoHHYIO0 cMech (MIBTPOBAIM M KOHLIEHTPHPOBAIH C mosydeHueM 40 mr
(56%) Mpumepa 44B, KOTOPBII UCTIOIB30BAIH KaK €CTh Ha cienyromei cranun. MS(ESI) m/z:

364.2 (M+H)".

IIpumep 44:
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0] (@]
NH HN
Cl
\I}l Pd(PPhs),4
NH B N
=N N
o 0 I
I N
O

K 4-xnop¢dranasun-1(2H)-ony (28.3 mr, 0.157 mmons), lIpumepy 44B (40 mr, 0.11 mMmonp) u
dochary xamus (76 mr, 0.36 mmonb) nobasimsuin auokcan (3 mu) u Boxy (0.5 mur). Cwmech
nerasupoBanu (BakyymupoBanu u mpoayBanu Ar (5x)). JoOasmsumu Pd(PPhs)s (8.2 mr, 7.1
MKMOJIb), 3aT€M CMeChb aerasupoBaiu (2x). PeakunMOHHYIO BHaly TepMETHYHO 3aKpPBIBAIH U
HarpeBaJldi B MUKpPOBOJIHOBOM peaktope mpu 150°C B Teuenue 25 MuH. PeakluoHHYIO CMeCh
KOHLEHTPUPOBAJIY, 3aT€M OYMINAIU C nomoulpro npenaparusHoi BOXKX ¢ Beixogom 17.1 mr
(24%) Mpumepa 44. MS(ESI) m/z: 382.1 (M+H)"; 'H AMP (500 MI', DMSO-ds) § 12.79 (s,
1H), 10.26 (s, 1H), 8.38 - 8.31 (m, 1H), 7.93 - 7.85 (m, 2H), 7.84 - 7.79 (m, J=8.5 I'y, 2H), 7.76
- 7.69 (m, 1H), 7.59 - 7.50 (m, J=8.5 I', 2H), 7.24 (dd, J=5.1, 3.4 I'y, 2H), 7.15 (dd, J=5.4, 3.2
I'u, 2H), 3.46 (t, J=8.5 I'y, 1H), 3.21 (dd, /=8.4, 3.2 I'y, 4H); BOXXX RT = 1.67 mun (Meton E),
1.66 mun (Meton F).

Ipumep 45: N-(4-(4-okco-3,4-nuruapodranazus- 1 -un)dennn)-2-(mupuauH-4-ui)Tuazon-4-

KapOoKcaMu



NH, o)

HN)Hé\S
Z N N=
e C
L, . \S/ X HATU, /-PerEt= 7\
| N =
O NH THF NN N
O I
NH

O

K cmecu IIpome:xkyTrounoro coequHenusi 3 (25 mr, 0.105 mmons), 2-(mupuaus-4-un)Traszon-4-
kapOonoBoii kucnotel (44 mr, 0.21 mmons) u HATU (60 wmr, 0.16 mmons) B THF (1 mn),
nobasnsiim DIEA (0.046 mn, 0.26 mmonb) u DMF (1 mi). Cmech mepememuBaiud mpu
KOMHATHOMN TeMmrepaType B Te4eHue 2 4, 3aTeM KOHLEHTpHpoBaiu. CrIpoii NMPOAYKT OUUIIAIHU C
nomomnpio npenaparuBHoii BOXKX ¢ monyuenuem 25 mr (36%) Ilpumepa 45. MS(ESI) m/z:
426.0 (M+H)"™; 'H SIMP (500 MI't, DMSO-ds) & 12.84 (s, 1H), 10.53 (s, 1H), 8.86 (d, J=4.1 'y,
2H), 8.73 (s, 1H), 8.44 - 8.32 (m, 1H), 8.25 (d, J=6.1 I'u, 2H), 8.12 - 8.02 (m, 2H), 7.97 - 7.86
(m, 2H), 7.82 - 7.76 (m, 1H), 7.68 - 7.60 (m, 2H); BOXXX RT = 5.13 mun (Meton A), 5.69 mun
(Meron B).

Cnenyromue Ilpumepst B Tabaune 2 Obutd MOJyYeHBI C HCIOJIB30BAHHEM TOTO K€ Coco0da,
KoTopbli nokasaH B IIpumepe 45. IIpomeskyTouHOE COeAHHEHHE 3 CBS3bIBANN C MOAXOALIEH
KapOOHOBOM KUCIOTOH. MOTyT OBITH MCMOB30BAHBI PA3JINYHBIE PEArCHThI PEAKLIUN COUYETAHMS,

kpome onucanHbIx B [lpumepe 45, Takux xak BOP, PyBop, EDC/HOBt nnu T3P.
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Tabnuua 2
[pumep R Haumenosanue KX/MC| Meron 'H amPp
(M+H)" | BIXKX
RT (mun.)
46 0 N-[4-(4-0Kc0-3,4- 425.1 | E:1.83 |'H SMP (500 MI'n, DMSO-ds) 6 12.83 (br. s., 1H), 10.44 (br.
\(lH%\S nurunpodranazus-1- F: 188 |s., 1H), 8.58 -8.51 (m, 1H), 835 (dd, /=7.6, 1.2 'y, 1H), 8.18
N= wn)bennn]-2-eHu- (dd, J=7.6, 2.1 T, 2H), 8.11 - 8.04 (m, J=8.5 T'yy, 2H), 8.00 -
1,3-Tnazon-4- 7.86 (m, 2H), 7.78 (d, /=7.4 'y, 1H), 7.66 - 7.61 (m, J=8.5 'y,
KapOokcamMun 2H), 7.61 - 7.55 (m, 3H)
47 0o N-[4-(4-okco-3,4- 426.0 E: 1.11 |'H AMP (500 MI'u, DMSO-de) & 12.85 (s, 1H), 10.91 (s, 1H),
\(lk(/N aurunpodrasazus-1- F: 1.52 |8.96 (s, 1H), 8.82 (d, /=5.8 'y, 2H), 8.40 - 8.33 (m, 1H), 8.30
54 v )perun |-S-(mupuanuH- (d, /=5.8 'y, 2H), 8.09 - 8.01 (m, J=8.5 I'y, 2H), 7.96 - 7.87
7\ |4-un)-13-tuazon-2- (m, 2H), 7.77 (d, J=7.4 T, 1H), 7.71 - 7.63 (m, J=8.5 T', 2H)
=N KapOOKcaMu/g
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1-un)penmn]-1,3-

791 (td, J=7.4, 1.4 T, 2H), 7.78 - 7.70 (m, 2H), 7.63 - 7.53

Tpumep R Haumenosanmue KX/MC| Meron 'H amP
(M+H)" | BIXKX
RT (mun.)
48 9) N-[4-(4-oKco-3,4- 4932 | E:1.98 |'H SMP (500 MI'u, DMSO-d) 6 12.83 (s, 1H), 10.52 (s, 1H),
\)HAS nuruapogTanasus-1- F:1.99 |8.64 (s, 1H), 8.41 (d, J=8.3 T', 2H), 8.38 - 8.32 (m, 1H), 8.10 -
N= ) bennn]-2-[4- 8.03 (m, J=8.5 T'wy, 2H), 7.98 - 7.86 (m, 4H), 7.81 - 7.74 (m,
(TpudTopmerni) 1H), 7.67 - 7.56 (m, J=8.5 I';, 2H)
CF, ¢benunl-1,3-tnazon-4-
KapOokcamun
49 0 2-(3,5-nuproppennn)- | 4612 | E:1.87 |'HAMP (500 MI ', DMSO-ds) & 12.83 (s, 1H), 10.51 (s, 1H),
%4\8 N-[4-(4-0kc0-3,4- F: 1.88 |8.77-8.68 (m, 1H), 8.63 (s, 1H), 8.35 (dd, J=7.6, 1.2 T', 1H),
N= nuruapodranasus-1- 8.13 -8.02 (m, J=8.5T', 2H), 7.98 - 7.85 (m, 2H), 7.81 - 7.74
F |wn)denun]-1,3-tuazon- (m, 1H), 7.65 - 7.61 (m, J=8.5 T'u, 2H), 7.58 (ddd, J=11.6, 9.2,
= 4-kapOokcamun 23T, 1H), 7.45 - 7.34 (m, 1H)
50 0 4-metun-N-[4-(4-oxco- 363.2 E: 1.46 |'H AMP (500 MI'u, DMSO-de) & 12.82 (s, 1H), 10.91 (s, 1H),
\(lkﬁ\s/z 3,4-nuruapodranazus- F: 147 |834(dd, J=7.6,1.5Tu, 1H), 8.10 - 8.00 (m, /=8.8 I'y, 2H),

THa30J1-2-KapOoKcaMuz

(m, J=8.5 'y, 2H), 2.53 (s, 3H)
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Tpumep R Haumenosanmue KX/MC| Meron 'H amP
(M+H)" | BIXKX
RT (mun.)
51 5-metun-N-[4-(4-okco- | 4182 | E:0.98 |'H SIMP (500 MT'u, DMSO-ds) & 12.82 (s, 1H), 10.92 (s, 1H),
\HKWS/ 3,4-UruapodTanas- F: 131 |8.34(d,J=7.2 Ty, 1H), 8.08 - 8.00 (m, J=8.5 T'wy, 2H), 7.96 -
— | 1-un)bennn]-4H,5H,6H, 7.84 (m, 2H), 7.74 (d, J=7.7 Ty, 1H), 7.63 - 7.54 (m, J=8.5 Ty,
7H-[1,3]ruazomnol5,4-c] 2H), 3.72 (s, 2H), 2.97 - 2.92 (m, 2H), 2.83 - 2.76 (m, 2H),
MUPUANUH-2- 242 (s, 3H)
KapOokcamun
52 o 1-MeTun-N-[4-(4-okco- | 3462 | E:1.03 |'H SIMP (500 MI', DMSO-ds) & 12.81 (s, 1H), 10.55 (s, 1H),
\(KNWb 3,4-UruapodTanasH- F: 126 |8.38-8.29 (m, 1H), 8.06 - 7.98 (m, J=8.5 I'e, 2H), 7.94 - 7.86
1-um)pennn]-1H- (m, 2H), 7.75 (d, /=7.4 T'u, 1H), 7.62 - 7.53 (m, J=8.5 'y, 2H),
UMHIA301-2- 7.47 (s, 1H), 7.11 (s, 1H), 4.02 (s, 3H)
KapOOKcamMu
53 N-[4-(4-okco-3,4- 403.15 | E:1.70 |'H SIMP (500 MI', DMSO-ds) & 12.82 (s, 1H), 10.85 (s, 1H),
aurunpodrasasus-1- F: 171 |834(dd, J=7.6,12Tu, 1H), 8.07 -8.01 (m, J=8.5 'y, 2H),

wn)pennn]-4,5,6,7-
Terparuapo-1,3-
OeH30THAa30J1-2-

KapOOKcaMu/g

7.96 - 7.85 (m, 2H), 7.74 (d, J=7.4 Ty, 1H), 7.63 - 7.53 (m,
J=8.5 T, 2H), 2.87 (dt, J=15.7, 5.8 Ty, 4H), 1.91 - 1.77 (m,
4H)
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Tpumep R Haumenosanmue KX/MC| Meron 'H amP
(M+H)" | BOXX
RT (mun.)
54 1-(4-nurpodennn)-N-[4- | 47025 | E:1.61 |'HAMP (500 MI'u, DMSO-ds) & 12.78 (s, 1H), 10.05 (s, 1H),
| (4-okco-3,4- F: 162 |835-8.31(m, 1H), 7.89 (td, J=4.6, 1.8 'y, 2H), 7.79 - 7.75
\©\ nuruapodranazus-1- (m, J=8.5T, 2H), 7.75 - 7.68 (m, 1H), 7.55 - 7.47 (m, J=8.5
o win)eHu |nunepuIuH- I'u, 2H), 7.37 - 7.29 (m, 4H), 7.27 - 7.20 (m, 1H), 3.48 (s, 2H),
4-kapOokcamuz 296 -2.84 (m, 2H), 2.41 -2.29 (m, 1H), 1.98 (t, J=11.1 Ty,
2H), 1.84 - 1.75 (m, 2H), 1.75 - 1.64 (m, 2H)
55 1-auermn-N-[4-(4-okco- | 391.2 E: 1.06 |'H AMP (500 MI'u, DMSO-ds) & 12.78 (s, 1H), 10.13 (s, 1H),
! 3,4-nuruapodranazus- F:1.07 |835-8.30(m, 1H), 7.96 - 7.86 (m, 2H), 7.82 - 7.75 (m, J=8.5
\g/ 1- I'u, 2H), 7.72 (d, /=8.5 'y, 1H), 7.56 - 7.47 (m, J=8.5 I'y, 2H),
W) (pEHIT | TUTIEP U H- 442 (d, J=13.2Tu, 1H), 3.89 (d, /=12.1T'u, 1H), 3.09 (4,
4-kapOokcamun J=12.0 'y, 1H), 2.66 - 2.58 (m, 2H), 1.84 (t, /=13.1 I'y, 2H),
1.69 - 1.57 (m, 1H), 1.53 - 1.39 (m, 1H)
56 1-6en3un-N-[4-(4-okco- | 4393 E:1.05 |'H SMP (500 MI'u, DMSO-ds) & 12.78 (s, 1H), 10.05 (s, 1H),
Nv© 3,4-nurunpodranazus- F: 1.15 |835-831(m, 1H), 7.89 (td, J=4.6, 1.8 T'u, 2H), 7.79 - 7.75

1-
Y1) (pEHIT | TUTIEP U H-

4-xapOokcamun

(m, J=8.5 T'y, 2H), 7.75 - 7.68 (m, 1H), 7.55 - 7.47 (m, J=8.5
Ty, 2H), 7.37 - 7.29 (m, 4H), 7.27 - 7.20 (m, 1H), 3.48 (s, 2H),
2.96 - 2.84 (m, 2H), 2.41 - 2.29 (m, 1H), 1.98 (t, J=11.1 T,
2H), 1.84 - 1.75 (m, 2H), 1.75 - 1.64 (m, 2H)
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Tpumep R Haumenosanmue KX/MC| Meron 'H amP
(M+H)" | BOXX
RT (mun.)
57 O 1-(2-meTokcuaTi)-N- 393.2 E: 1.01 |'H AMP (500 MI'uy, DMSO-ds) & 10.14 (br. s., 1H), 8.33 (d,
QI\CN’\,O [4-(4-0kco-3,4- F: 099 |J=74Tu, 1H), 7.94 -7.86 (m, 2H), 7.80 - 7.74 (m, J=8.3 I'Ly,
nuruapodranazus-1- 2H), 7.72 (d, J/=7.2T'u, 1H), 7.57 - 7.46 (m, J=8.3 I'y, 2H),
w1)(peHI |nuppOSTUANH- 3.45(t,J=5.5T1, 3H), 3.26 (s, 3H), 3.12-3.03 (m, 1H), 2.96
3-kapOokcamun (br. s, 1H), 2.73 (br. s., 1H), 2.63 (br. s., 3H), 2.01 (d, /=6.9
I'y, 2H)
58 1% 4-(numernnaMuHO)-N- 3853 E: 1.38 |'H AMP (500 MI'u, DMSO-ds) & 12.80 (s, 1H), 10.07 (s, 1H),
%\ _ [4-(4-0okco-3,4- F: 159 |834(d,/=8.0Iu, 1H), 7.97 - 7.86 (m, 6H), 7.76 (d, J/=7.7 I'ny,
I? nuruapodranasus-1- 1H), 7.55 (d, J/=8.3 T'y, 2H), 6.78 (d, /=8.8 'y, 2H), 3.01 (s,
v )peHn |OeH3amu g 6H)
59 0 1-6en3un-N-[4-(4-okco- | 42525 | E:1.16 |'H SIMP (500 MI'u, DMSO-ds) 6 12.79 (s, 1H), 10.11 (br. s.,
3,4-nuruapodranazus- F: 126 |1H), 8.39-8.29 (m, 1H), 7.93 - 7.86 (m, 2H), 7.79 - 7.73 (m,

1-
Y1) (pEHIIT | TUPPOSTUAUH-

3-kapbokcamun

J=8.5Tu, 2H), 7.72 - 7.67 (m, 1H), 7.54 - 7.48 (m, J=8.5 I'Ly,
2H), 7.40 - 7.31 (m, 4H), 7.28 (br. s., 1H), 3.67 (br. s., 2H),
3.14 (br. s., 1H), 2.96 (br. s., 1H), 2.82 - 2.69 (m, 2H), 2.59
(br. s., 1H), 2.07 (br. s., 2H)
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Tpumep Haumenosanmue KX/MC| Meron 'H amP
(M+H)" | BOXX
RT (mun.)
60 N-[4-(4-okco-3,4- 411.2 E: 1.76 |'H AMP (500 MI'uy, DMSO-ds) & 12.80 (s, 1H), 10.03 (s, 1H),
\%k@ auruapodragasus-1- F:1.74 |834(d, /=7.7Twu, 1H), 7.97 (s, 2H), 7.93 - 7.86 (m, 4H), 7.77
ID wi)penmn|-4- (d, /=7.7Tu, 1H), 7.55 (d, /=8.3 'y, 2H), 6.62 (d, J=8.5 I'Ly,
(muppomuans-1- 2H), 1.99 (br. s., 4H)
ni1)0eH3aMug
61 N-[4-(4-okco-3,4- 42525 | E: 123 |'H AMP (500 MI'u, DMSO-ds) § 10.11 (s, 1H), 8.34 (d, J=7.7
\HKQ\ nuruapodranasus-1- F: 183 |I'y, 1H), 7.99 - 7.86 (m, 6H), 7.76 (d, /=7.4 I', 1H), 7.56 (d,
I\O w)ennn|-4- J=8.3 I'y, 2H), 7.01 (d, /=8.8 I'y, 2H), 3.34 (br. s., 4H), 1.60
(munepunun-1- (br. s., 6H)
H1)0eH3aMuU/
62 D N-[4-(4-okco-3,4- 411.2 E: 1.55 |'H AMP (500 MI'u, DMSO-de) & 12.81 (s, 1H), 10.31 (s, 1H),
\HKQ/ aurunpodrasasus-1- F: 180 |838-8.32(m, 1H), 7.97 (d, J/=8.5 ', 2H), 7.94 - 7.85 (m,

wn)permn]-3-
(mupponuauns-1-

w1)0eH3aMuU

2H), 7.76 (d, J=8.3 T'w, 1H), 7.58 (d, J=8.5 'y, 2H), 7.36 -
727 (m, 1H), 7.19 (d, J=7.4 T'u, 1H), 7.07 (s, 1H), 6.75 (dd,
J=8.0, 1.7 T, 1H), 3.31 (br. 5., 4H), 1.99 (t, /=62 T, 4H)
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Tpumep R Haumenosanmue KX/MC| Meron 'H amP
(M+H)" | BIXKX
RT (mun.)
63 o 4-(Mopponuu-4-un)-N- | 427.25 | B: 1.42 |'H SIMP (500 MI', DMSO-de) & 12.81 (br. 5., 1H), 10.18 (5,
\8‘\@ [4-(4-0Kco-3,4- F: 146 |1H), 834 (d, /=7.7 Ty, 1H), 8.06 - 7.86 (m, 6H), 7.80 - 7.73
I\Q nuruapodranazus-1- (m, 1H), 7.56 (d, J=8.5 I'y, 2H), 7.05 (d, J/=8.8 I'y, 2H), 3.82 -
nin)pennn|6eHzamMun 3.71 (m, 4H), 3.29 - 3.22 (m, 4H)
64 o 4-(A-meTunnunepasun- | 44025 | B: 1.06 |'H SIMP (500 MI', DMSO-ds) & 12.80 (s, 1H), 10.14 (s, 1H),
\)K©\ 1-17)-N-[4-(4-0Kc0-3,4- F: 1.18 |8.34(d, /7.4 'y, 1H), 7.96 (d, J=8.3 T'y, 2H), 7.94 - 7.86 (m,
U\‘\ nuruapodranasus-1- 4H), 7.76 (d, J=7.7T'u, 1H), 7.56 (d, /=8.0 I'y, 2H), 7.04 (d,
win)denns|OeHzaMun J=83 T, 2H), 2.46 (br. s., 4H), 2.23 (s, 3H)
65 o 4-(1H-umupazon-1-un)- | 408.2 E: 1.05 |'H AMP (500 MI'u, DMSO-ds) & 12.83 (s, 1H), 10.55 (s, 1H),
\e‘\@ N-[4~(4-0Kc0-3,4- F: 129 |838 (s, 1H), 8.35(d,/=8.0 T'u, 1H), 8.22 (s, 1H), 8.00 - 7.86
I\\I;\\/N aurunpodrasasus-1- (m, 7H), 7.76 (d, J/=7.7 T'y, 1H), 7.71 (t, /=8.0 'y, 1H), 7.62
v )peHn |OeH3amu (d, /=8.5 T, 2H), 7.17 (s, 1H)
66 % | 3-(mumernnamuno)-N- 385.1 E: 1.16 |'H AMP (500 MI'u, DMSO-de) & 12.84 (br. s., 1H), 10.35 (s,
\8‘\©/N\ [4-(4-0kco0-3,4- F:1.64 |1H), 8.40-8.31 (m, 1H), 8.00 - 7.86 (m, 4H), 7.76 (d, /=7.4

nuruapodranasus-1-

wn)peHuns|OeH3aMu

'y, 1H), 7.59 (d, J=8.4 T, 2H), 7.38 - 7.32 (m, 1H), 7.28 -
7.23 (m, 2H), 6.95 (dd, J=8.2, 2.2 T'u, 1H), 2.98 (s, 6H)
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Tpumep Haumenosanmue KX/MC| Meron 'H amP
(M+H)" | BIKX
RT (mun.)
67 N-[4-(4-0Kc0-3 4- 3422 | E. 147 |'H SAMP (500 MI', DMSO-ds) & 12.84 (s, 1H), 10.48 (s, 1H),
urEapodTaasua-1- F: 147 [835(dd, /=77, 1.2 Tw, 1H), 8.04 - 7.96 (m, 4H), 7.95 - 7.88

wi)pennn |6eHzamun

(m, 2H), 7.80 - 7.73 (m, 1H), 7.65 - 7.52 (m, SH)
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Hpumep 68: 4-(4-Oxco-3,4-murnapodranasus-1-ni)heHnn H30MHAOINH-2-KapOOKCHIAT

Ipumep 68A: 4-bpomdpennn n3onHI0INH-2-KapOOKCHIaT

Br

© = O
s HNC@ k—— Br_@_(}_N/\:Q
O\n/CI
)

K pactBopy mzounnonusa (167 mr, 1.401 mmons) u DIEA (0.445 mi, 2.55 mmons) B CH2Cl, (3
mi1) nobasisuiu 4-0pomdennn kapoonoxaopunat (300 mr, 1.274 mmons). CMech nepemMenInBaiu
IpU KOMHATHOW Temmeparype B TeueHwe | 4, 3aTeM ObICTpO oxyaxknganu Bomoil. Cmech
pazbasysiiu EtOAc (100 mn), 3arem npombiBanu 1 H. HCI, HackimenubiM NaxCO3 U CONSTHBIM
pactBopoM, BeicymmBand Haa NaxSOs4 u koHueHTpupoBanu. CbhIpOH NPOAYKT OUHUIIANU C
nomoIneo pasm-xpomarorpaduu ¢ noaydenuem 310 mr (76%) Ipumepa 68A. MS(ESI) m/z:

318.0 (M+H)"; 'H SIMP (500 MTI'y, CDCls) & 7.53 - 7.48 (m, 2H), 7.36 - 7.29 (m, 4H), 7.13 -
7.07 (m, 2H), 4.94 (s, 2H), 4.84 (s, 2H).

Hpumep 68B: (4-((U3ouHmonmMH-2-KkapOOHMIT)OKCH ) eHIIT)OOPOHOBAsT KUCIIOTA

io‘ . i
B—B
’ N\, O
0 0 0 )
>\ N(:@ HO‘B N/\:O
- O

BrQO )

PdCl,(dppf), KOAc HO

Aunokcan, 110°C

Cwvmecp Ilpumepa 68A (100 mr, 0.314 mmonb), Ouc(nmuakonato)audopona (104 wmr, 0.409
MMonb) U anerata kamus (93 wmr, 0.943 mmonb) B muokcane (3 mu) nerasmposaim (3x
BakyyM/Ar). Jlobasmsmn PdCla(dppf) CHaCla agpykr (6.90 wmr, 9.43 wmkmonb), 3arem
PEaKIMOHHYI0 CMECh CHOBA JerasupoBaiiil (3X BakyyM/Ar), TePMETUYHO 3aKPBIBAJH B BHAJE U

Harpesanu npu 110°C B TeueHue 2 4. Peakiyio KOHLEHTPUPOBAIM U OUHUINAIU C MOMOLIBIO
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npenaparuHoii BOXX ¢ monyuenuem 75 mr (84%) Ilpumepa 68B. MS(ESI) m/z: 284.1
(M+H)™; '"H SIMP (400 MI', CD30D) § 7.83 - 7.76 (m, 1H), 7.68 (d, /=8.1 T'u, 1H), 7.40 - 7.28
(m, 4H), 7.24 - 7.10 (m, 2H), 4.95 (s, 2H), 4.78 (s, 2H).

IIpumep 68:

0" N
Pd(PPhs), Q@
: ¢

K 4-xnop¢dranasun-1(2H)-ony (18.24 wmr, 0.101 mmons), llpumepy 68B (26 mr, 0.092 MMonb) u
dbocdary xamus (48.7 mr, 0.230 mmosb) nodasisuin aguokcad (3 mut) u Boay (0.5 mu). Cmech
nerasupoBanu (Bakyymuposanu u npoxpysaimu Ar (5x)). HoGasnsimu Pd(PPhs)s (531 wr, 4.59
MKMOJIb), 3aTeM CMeCh Aera3upoBaiu (2x). PeakunMOHHyIO BHay TepPMETHYHO 3aKPbIBAIH H
HarpeBajJu B MHKpPOBOJHOBOM peakrope mnpu 150°C B Teuenue 25 muH. CbIpoil mpomykT
ounmanu ¢ nomourpto npernapatuBHoii BOXX ¢ momyuennem 9 mr (20%) Ilpumepa 68.
MS(ESI) m/z: 384.2 (M+H)™; 'H AMP (500 MI'y, DMSO-de) & 12.86 (s, 1H), 8.45 - 8.29 (m,
1H), 7.92 (qd, J=7.3, 5.8 T'u, 2H), 7.75 - 7.69 (m, 1H), 7.67 - 7.59 (m, 2H), 7.46 - 7.37 (m, 4H),
7.36 - 7.28 (m, 2H), 4.96 (s, 2H), 4.76 (s, 2H); BOXX RT = 1.77 mun (Meron E), 1.78 mun
(Meton F).

Ipumep 69: 4-(4-Oxco-3,4-quruapodranazus-1-mi)penmn 3-peHUTmIPPOTUINH-1 -
KapOoKcHIaT
O

PR

o” N

N
NH

Hpumep 69A: 4-bpombenun 3-peHmmupponauaus-1-kapobokcunar
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55) )\NJ\ 0
HN k >—N
RS CHEL S S
T

K cmecu 3-¢penmnnupponununa (141 mr, 0.956 mmons) u DIEA (0.223 mu, 1.274 mmonb) B
CH:Cl2 (3 mun) mpu 0°C nobasnsmu 4-6pompennn kapOonoxnopumat (150 mr, 0.637 MmoIb).
Cmecp mepemeluBajid NpU KOMHATHOM TemmepaType B TeueHue 1 4. PeakiuoHHyro cmechb
ObicTpo oxynaxkaanu Bopoi u nodasmnsanu EtOAc (100 mu). Oprarmyeckyro (asy npomsianu 1 H.
HCI, mnaceimenneiM NapCO3; u  comstHBIM — pacTBOpoM, BbicymmBaiu Hax  NaxSOs,
KOHLIEHTPUPOBAJIN M OYHUINAJHN C TIOMOIIbI0 (uiiI-xpomarorpaduu ¢ noayderuem 210 mr (95%)
Ipumepa 69A. MS(ESI) m/z: 345.9 (M+H)"; 'H IMP (500 MI'u, CDCls3) § 7.56 - 7.44 (m, 2H),
7.40 - 7.34 (m, 2H), 7.31 - 7.26 (m, 3H), 7.09 - 6.99 (m, 2H), 4.12 - 3.94 (m, 1H), 3.89 - 3.73 (m,
1H), 3.64 (td, J=10.2, 6.7 I'u, 1H), 3.60 - 3.40 (m, 3H), 2.36 (ddtd, J=18.5, 12.4, 6.3, 2.6 'Ly,
1H), 2.18 - 2.01 (m, 1H).

Ipumep 69B: 4-(4,4,5,5-Terpameruin-1,3,2-nuokcaboponan-2-mn)heHun 3-peHuInuppoTUIHH-

o O
B— N
o) o
N y
e - O
PACl,(dppf), KoAc

AnokcaH, 110 °C

1-kapOokcunar

K cmecu Ipumepa 69A (210 mr, 0.607 mmonb), 6uc(muHakonaro)mudopona (185 mr, 0.728
MMOJib) 1 anerara kanus (179 mr, 1.820 mmonb) B nuokcane (5 mu) nodasmsuim PAClx(dppf)
CHxCl; agnykt (13.31 mr, 0.018 mmonb). Peakumonnyro cMmech aerasuposainu (3x Bakyym/Ar),
repMeTHYHO 3aKkpbiBasiu B Buajie u Harpesanu npu 110°C B Teuenue 2 4. PeakiMOHHYI0 cMecCh
pazbaBisin Bomoi u skcTparuposain EtOAc. Opranuueckyro a3y KOHIEHTPUPOBAJH, 3aTeM
ounmanu ¢ nomoueio ¢msur-xpomarorpadpuu (EtOAc/rexcansl) ¢ nonyderuem 220 mr (92%)
Ipumepa 69B. MS(ESI) m/z: 3942 (M+H)*; 'H SIMP (500 MI'u, CDCl3) & 7.86 (dd, J=7.8, 3.7
I'u, 2H), 7.42 - 7.35 (m, 2H), 7.33 - 7.26 (m, 3H), 7.22 (t, J=7.0 'y, 2H), 4.13 - 3.99 (m, 1H),
3.92 -3.77 (m, 1H), 3.72 - 3.41 (m, 3H), 2.38 (t, J=13.1 I'y, 1H), 2.19 - 2.07 (m, 1H), 1.37 (s,
12H).
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IIpumep 69:

o
O)]\N
o . O>\_N Pd(PPhs), O
[ )9 >
'Tj + O
i N
NH
o
o

K 4-xnopdranasun-1(2H)-ony (28 mr, 0.16 mmons), lIpumepy 69B (79 mr, 0.20 mMmonb) u
dochary kamust (82 mr, 0.39 mmonb) nobasmsuiu guokcad (3 mun) u Boay (0.33 mu). Cwmech
merasupoBanu (BakyymupoBanu u mnpoayBanu Ar (5x)). Jlobasmsmu Pd(PPhs)s (9.0 wmr, 7.8
MKMOJIb), 3aT€M CMecChb aerasupoBanu (2x). PeakunMoHHYIO BUaly TepMETHYHO 3aKpBbIBAIH U
HarpeBaJd B MUKpPOBOJHOBOM peaktope mpu 150°C B Teuenue 35 MuH. PeakmoHHyIO CMeCh
KOHLIEHTPUPOBAJIH, 3aT€M OYMIIAIN ¢ MOMOLIbI0 npenapatuBHoii BOXXX ¢ nonyuenuem 8.2 mr
(10%) Mpumepa 69. MS(ESI) m/z: 412.2 (M+H)"; 'H AMP (500 MI', DMSO-ds) § 12.85 (s,
1H), 8.35 (d, /=7.4 I'y, 1H), 7.99 - 7.86 (m, 2H), 7.70 (d, /=7.4 'y, 1H), 7.62 (dd, J=8.5,3.9T'ny,
2H), 7.44 - 7.30 (m, 6H), 7.29 - 7.19 (m, 1H), 4.13 - 3.97 (m, 1H), 3.97 - 3.76 (m, 1H), 3.72 -
3.59 (m, 1H), 3.55 - 3.42 (m, 2H), 2.42 - 2.26 (m, 1H), 2.17 - 1.99 (m, 1H); BOXXX RT = 1.73
muH (Meron E), 1.74 mun (Meton F).

Hpumep 70: 4-(4-Oxco-3,4-nuruapodranasun-1-min)peHun S-MeTOKCUU30UHIOINH-2-

KapOoKcHIaT

Ipumep 70A: 4-bpombeHnn S-MeTOKCUU30MHIOINH-2-KapOOKCHIaT
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e

K pacrBopy S-merokcunzomnnonuna (80 mr, 0.54 mmons) u DIEA (0.18 mn, 1.02 mMmonp) B
CH:Cl2 (3 mu) mpu 0°C nmoGasmsnu 4-Opomdpenun kapboroxmopuaat (120 mr, 0.51 mmons).
PeaknMOHHYIO CMeCh NEpeMeLIMBaiu INPU KOMHATHOW Temmeparype B TedeHue | 4, 3areMm
obicTpo oxjaxkmanmu Bogoi. Cwmech paszOaemsim EtOAc (100 mun). Opranudeckyro ¢asy
npombiBasi 1 H. HCl, maceimenabiM NaxCOs3 u CONSTHBIM pacTBOPOM, BbICyInuBaiu Haj NazSOs
U KoHUeHTpupoBanu. CbIpOM MNPOAYKT OUMINAIM C TOMOLIBI (QudIu-xpoMaTorpaduu ¢
nosnyuenuem 112 mr (63%) Mpumepa 70A. MS(ESI) m/z: 348.0 (M+H)"; 'H SIMP (500 MI'L,
CDCl3) 6 7.55 - 7.45 (m, 2H), 7.19 (dd, J=12.2, 8.4 I', 1H), 7.13 - 7.03 (m, 2H), 6.88 (dd,
J=8.4,23 I'y, 1H), 6.82 (dd, J=10.5, 1.9 I'y, 1H), 4.87 (d, /=16.2 'y, 2H), 4.78 (d, J=17.1 I'y,
2H), 3.83 (s, 3H).

Mpumep 70B: 4-(4,4,5,5-Tetpamerui-1,3,2-nuokcaboponan-2-ui)heHun 5-

METOKCHN30MHOINH-2-KapOOKCHUIaT

0

o,

j: ;
(0] B—B
N ‘o: ; 0
o )3 o I
OMe » B O
O/ OMe

PdCl,(dppf), KOAC
AunoKcaH, 110°C

K cmecu Ipumepa 70A (112 wmr, 0.322 mmoub), Ouc(muHakomnaro)audopona (98 wmr, 0.39
MMOJib) U anerara kanus (95 wmr, 0.97 mmonb) B muokcane (10 mu) mobGasmsuiu PAClx(dppf)
CHxCly apnykr (7.1 mr, 9.7 mMkmounb). PeakmoHHy0 cMmech nerasupoBain (3X BakyyM/Ar),
repMETUYHO 3aKpbIBaJK B BUase U Harpesasu npu 110°C B teuenne 2 4. Peakumro pazOaBisim
Bonoi u skcrparupoanu EtOAc. Oprannueckyro a3y KOHIEHTPUPOBAH, U OCTATOK OYHUINAIU
¢ oMot pmsm-xpomarorpaduu ¢ nonyuenrem 100 mr (79%) Mpumepa 70B. MS(ESI) m/z:
396.2 (M+H)"; '"H SIMP (500 MI'u, CDCl3) & 7.85 (d, J=8.3 T'y, 2H), 7.25 - 7.15 (m, 3H), 6.92 -
6.80 (m, 2H), 4.89 (d, J=16.5 'y, 2H), 4.79 (d, J=18.2 'y, 2H), 3.83 (s, 3H), 1.44 - 1.32 (m,
12H).

IIpumep 70:



233

(@)

PR

s
Cl ) oM
L s, e O
e -
NH d OMe
N
o COl

O
K 4-xnopdranazun-1(2H)-ony (13 mr, 0.072 mmons), llpumepy 70B (29.9 mr, 0.076 mmodb) u
docdary kamus (38.2 mr, 0.180 Mmmonp) nobasmsnmu nuokcan (3 mu) u Boxy (0.33 mu). Cmece
nerasupoBanu (BakyymupoBanu u mnpoayBanmu Ar (5x)). Jobaemsumiu Pd(PPhs)s (4.2 wr, 3.6
MKMOJIb), 3aT€M CMecChb aerasupoBaiu (2x). PeakunOHHYIO BHaly TepMETHYHO 3aKpPBIBAIH U
HarpeBaJldi B MUKpPOBOJIHOBOM peaktope mpu 150°C B Teuenue 25 MuH. PeakuoHHYIO CMeCh
KOHLIEHTPUPOBAJIM, 3aT€M OUMIIAIU ¢ Momolbio npenapatusHod BOXX ¢ monyuenuem 9 mr
(23%) Mpumepa 70. MS(ESI) m/z: 414.1 (M+H)"; '"H AMP (500 MI'u, DMSO-ds) & 12.86 (s,
1H), 8.35 (dd, J/=7.6, 1.2 I'u, 1H), 7.98 - 7.88 (m, 2H), 7.76 - 7.70 (m, 1H), 7.68 - 7.61 (m, J=8.5
I'u, 2H), 7.43 - 7.36 (m, J=8.5 I'y, 2H), 7.30 (d, /=8.3 I'y, 1H), 6.99 (br. s., 1H), 6.91 (d, J=8.3
I'u, 1H), 4.92 (s, 1H), 4.87 (s, 1H), 4.72 (s, 1H), 4.68 (s, 1H), 3.81 - 3.72 (m, 3H); BOXXX RT =
9.48 mun (Meton A), 8.98 mun (Meton B).

Hpumep 71: 4-(4-Oxco-3,4-muruapodranasus- 1 -un)penun S-GTopu3ouHA0THH-2-KapOOKCHIAT

Hpumep 71A: 4-bpombenun S-pTOPU3OUHAOTHH-2-KapOOKCHIAT

. A
L 0
" HN\/:O\F - Br‘@_?‘“@\F

o _Cl

T

o)
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K cmecu S-propmsounnonuna (141 mr, 1.03 mmons) u DIEA (0.326 mu, 1.87 mmons) B CH2Cla
(3 m) mpu 0°C pmobGamnsimn 4-Opomdennn kapoonoxiopumat (220 mr, 0.934 mmons). Cmech
nepeMelBaIi P KOMHATHON TeMIepaType B TeueHue 1 4, 3aTeM OBICTPO OXJIaXKIai BOIOM.
Cwmecp pazbasmsamn EtOAc (100 mu), 3arem npomsiBamu 1 H. HCl, HaceimenasiMm NapCOs u
COJITHBIM pacTBOpoM, BbicymuBanu Haa NaxSOs u  koHueHtpupoBanu. CbIpofi NPOAYKT
ounmany ¢ nomoueio ¢mu-xpomarorpadpuu (EtOAc/rexcanst) ¢ nomydernnem 190 mr (61%)
Tpumepa 71A. MS(ESI) nv/z: 414.1 (M+H)"; 'H SIMP (500 MI'u, CDCl3) § 7.56 - 7.46 (m, 2H),
734 -721 (m, 1H), 7.16 - 7.07 (m, 2H), 7.05 - 6.97 (m, 2H), 4.92 (d, /=14.0 I', 2H), 4.82 (d,
J=14.0 I'u, 2H).

[pumep 71B: 4-(4,4,5,5-Terpamerui-1,3,2-nruokcadoponan-2-un)perus S-hTopru3onHAOIIMH-

2-kapOokcunar

(@]
o>—N o N@\
> B (0]
Br o] : [)\ ! <:> F
<:> F PdCl,(dppf), KOAC io

auokcar, 110°C

K cmecu Ilpumepa 71A (182 wmr, 0.541 mmonb), Ouc(muuakonaro)nudopona (165 mr, 0.65
MMOJib) U anerara kanus (159 wmr, 1.62 mmonb) B auokcane (4 mu) nobasmsuia PAClx(dppf)
CHxCl apaykr (11.9 mr, 0.016 mmonb). PeakunonHyto cmech nerasupoBaiu (3x Bakyym/Ar),
repMEeTHYHO 3aKpbiBaiu B Buaje U Harpesanu npu 110°C B TeueHue 2 4. PeakiuoHHYIO CMeCh
paznemnsuu mexny EtOAc u HyO. Opranudeckyro a3y KOHUEHTPUPOBAIH, U OCTATOK OUHUIIANIU
¢ momMourpio psm-xpomarorpaduu ¢ nonyuenuem 150 mr (72%) Mpumepa 71B. MS(ESI) m/z:
3842 (M+H)"; 'H AMP (500 MI', CDCls) & 7.88 - 7.83 (m, 2H), 7.28 - 7.19 (m, 3H), 7.09 -
6.95 (m, 2H), 4.93 (d, J/=14.3 'y, 2H), 4.82 (d, /=14.0 I'y, 2H), 1.43 - 1.34 (m, 12H).

Ipumep 71:
cl o 0 %
A N
SoEIE o a > s S U U Ch8 &
o
° L

K 4-xnop¢dranazus-1(2H)-ony (20 mr, 0.11 mmons), llpumepy 71B (44.6 mr, 0.116 mmonp) u

docdary kamus (58.8 mr, 0.277 mmonb) nobasmsmu nuokcad (3 mu) u Boxay (0.33 mur). Cmech
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nerasupoBanu (Bakyymuposainn u mpoayBanu Ar (5x)). Jlobasmsmu Pd(PPhs)s (6.4 wmr, 5.5
MKMOJIb), 3aT€M CMeChb AerasupoBayiu (2x). PeakUMOHHYIO BHAy TepPMETHYHO 3aKPBIBATH U
HarpeBaJd B MHUKPOBOJHOBOM peaktope mpu 150°C B TeueHue 25 MuH. PeakinoHHyIO CMecCh
KOHLIEHTPUPOBAJIK, U OCTaTOK OYMINAIN ¢ moMolbio npenaparusHoil BOXXX ¢ monyuenuem 5
mr (8%) Mpumepa 71. MS(ESI) m/z: 402.1 (M+H)"; '"H SIMP (500 MI'u, DMSO-ds) & 12.86 (s,
1H), 8.39 - 832 (m, 1H), 7.95 - 7.89 (m, 2H), 7.75 - 7.69 (m, 1H), 7.66 - 7.60 (m, 2H), 7.44 -
7.35 (m, 4H), 7.29 - 7.15 (m, 4H), 4.94 (d, /=17.3 I'y, 2H), 4.74 (d, J/=17.1 'y, 2H); BOXX RT
=9.62 mun (Meton A), 9.15 mun (Meron B).

Hpumep 72: 4-(4-Oxco-3,4-quruapodranazus-1-nn)penun S-((4-merunnunepasus-1-

WJT)METHIT)U30MHAOINH-2-kapOokcmnart, 2 TFA

Mpumep 72A: 4-Bpomdenun 5-((4-meTunnunepasuH- 1-1i1)MeTHI)U30UHAOIHH-2-KapOOKCHIIAT,

2 TFA

g

K pacropy IIpome:xkyTounoro coequnenus 2 (196 mr, 0.849 mmons) u DIEA (0.297 mi, 1.70
mmonb) B CH2Clz (3 mu) mpu 0°C nobamsuin 4-Opombenun kapdoroxmopunat (200 mr, 0.849
mMonb). CMmech mepeMernBaii NPy KOMHATHOH TemmepaTtype B TeueHHe | 4. PeaknoHHYIO
cMmech OpicTpo oxnaxnganu Bomodt u paszbaBmsumn EtOAc (100 mun). Oprammdeckyro ¢asy
npombiBasiu 1 H. HCl, HaceimenabiM NaxCOs3 U CONSTHBIM pacTBOPOM, BhICyIIHBau Hag NaxSOs
u KoHUeHTpupoBamd. CbIpOW NPOAYKT OUHMINAIH C TMOMOMLIBI (udm-xpomarorpapuu ¢
nocnenyrouei npenapatuHoi BOXKX ¢ monyuennem 280 mr (50%) Ipumepa 72A. MS(ESI)
m/z: 430.1 (M+H)"; 'H AMP (500 MTI'u, CD30D) § 7.60 - 7.51 (m, 2H), 7.49 - 7.38 (m, 3H),
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7.21 -7.10 (m, 2H), 4.96 (s, 2H), 4.79 (s, 2H), 4.15 (s, 2H), 3.49 (br. s., 4H), 3.30 - 3.19 (m, 4H),
2.94 (s, 3H).

Hpumep 72B: 4-(4,4,5,5-Terpamernn-1,3,2-nuokcaboponas-2-mi)heHn 5-((4-

METUJITTHIIEPA3HH- | -HIJT)METUIT)U30MHIOJNH-2-KapOOKCHIaT

Wavatony 1, 1O FO0
' LN PACI(dppf), KOAC
AnokcaH, 110°C

K cmecu Ilpumepa 72A (70 mr, 0.106 mmonb), Ouc(nuuakonaro)audopona (32.4 wmr, 0.128
MMoJib) U arerara kanus (31.3 mr, 0.319 mmons) B nuokcane (10 mut) nobasmsuiu PACly(dppf)
CH:Cly apnykr (2.3 wmr, 3.2 MkMounb). PeakimoHHyr cMech nerasuposaiu (3x BakyyM/Ar),
repMeTHYHO 3aKpbiBajii B Buane W HarpeBaimu npu 110°C B Teyenue 2 4. Peakuumro ObicTpo
OXJIAXKIaJIM BONOM, 3areM skcTparuposanu EtOAc. Opranmyeckyro a3y KOHLEHTPHUPOBAIH C
nosnydenreM 80 mr Ilpumepa 72B, KoTOpPBIi HCHIONB30BANIN KaK €CTh HA CIEAYIOIIEH cTaauu Oe3

nononHuTenbHoM ounctku. MS(ESI) m/z: 478.4 (M+H)".

Ipumep 72:

o - oo, e G0

B Buany, congepxamyro 4-xnopdranazun-1(2H)-on (22 mr, 0.12 mmons), Ilpumep 72B (80 wmr,
0.106 mmoub) u pochat kanus (64.6 mr, 0.305 mmons), nodasmsuin auokcad (3 min) u Boay (0.33
mit). Cmech aerazupoBanu (BakyymupoBanu U npoaysaimu Ar (5x)). Hobasmsimm Pd(PPhs)s (7.0
Mr, 6.1 MKMOJIb), 3aT€M CMeCh Aera3upoBait (2X). PeakIIMOHHYIO BUATy T€pPMETHYHO 3aKPbIBAIN
U HarpesaJli B MUKpPOBOJHOBOM peaktope npu 150°C B Teuenue 25 muH. PeakiinoHHyo cmech
KOHLIEHTPUPOBAJIH U OYHUINAJIH C TIOMOLIBIO npenapaTuBHoi BOXKX ¢ monydyennem 22 mr (25%)
Hpumepa 72. MS(ESI) m/z: 4962 (M+H)™; 'H AMP (500 MI'u, DMSO-ds) & 12.86 (s, 1H),
8.43 - 8.31 (m, 1H), 8.02 - 7.86 (m, 2H), 7.71 (d, J/=7.7 'y, 1H), 7.65 (d, J=8.8 I'y, 2H), 7.47 -
7.34 (m, 4H), 7.30 (d, J/=7.4 'y, 1H), 4.95 (s, 2H), 4.76 (br. s., 2H), 3.65 (br. s., 2H), 2.99 (br. s,
4H), 2.77 (br. s., 3H), 2.36 (br. s., 2H); BOX XX RT =4.32 mun (Meton A), 5.17 mun (Meron B).
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Hpumep 73: 4-(4-((5-Penmnokcazon-2-un)amuHo)pernn)Pranazus-1(2H)-on

Ipumep 73A: N-(4-bpompennn)-5-pennnokcas3on-2-aMuH

(0]
%
N3 HN
Br Br

K pactBopy 2-a3uno-1-penunstanona (Angew. Chem. Int. Fd., 46:4489-4491 (2007)) (126 wr,
0.782 mmonb) u 1-Opom-4-uzornornuanarodensona (167 mr, 0.782 mMmonb) B AuOKcaHe (4 M)
npu 80°C nobGasnsimu Tpudenmndocun (205 mr, 0.782 mmonb). CMech mepeMenInBaiu npu
85°C B Teuenne 30 MHH, 3aTeM OXJIAKIATH IO KOMHATHOH TeMmepaTypbl. PEaKIIMOHHYIO CMeCh
KOHLIEHTPUPOBAIH. TBepAoe BeuecTBO nepekpucrauin3obBaiu u3 ropsyero CH3Cl (~5 mo).
Ocanok cycnenaupoBanmu B EtOAc (~3 mu), ¢unbTpoBanu u cobupanu ¢ nonydenuem 134 mr
(54%) Ilpumepa 73A B Bune Genoro Teepaoro Bemectsa. MS(ESI) m/z: 315.0 (M+H)"; 'H
SAMP (400 MI'y, CDs0D) 6 7.62 - 7.57 (m, 2H), 7.51 - 7.46 (m, 2H), 7.46 - 7.41 (m, 2H), 7.39
(t, /=7.7T'u, 2H), 7.26 (dt, J/=7.4, 1.3 T'u, 1H), 7.24 (s, 1H).

Ipumep 73B: 5-®ennn-N-(4-(4,4,5,5-rerpamernn-1,3,2-nuokcadoponan-2-ui)heH T )oKca3o-

2-aMUH

o} /0
©\(\ 7% )N
~ 0] O\/<
r o

N

/
O\< HN\Q\B/O
HNOBr PACl,(dppf), KOAC Y
auokcaH, 110 °C
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B Buany, copepxxamyro Ilpumep 73A (136 wmr, 0.432 mmons), 6uc(nmuHakomaro)audopon (164
mr, 0.647 mmonb) u auerar kamus (127 mr, 1.30 mmonsb), nobasmsmu auokcan (2 min). Cmech
nerasupoBaiu (Bakyymuposainu u npoayBaiu Ar (3x)). Jobasnsmu PdClx(dppf) CH2Cly agnykr
(17.6 mr, 0.022 MMOJIB), 3aTeM CMeCh Jlera3upoBaiiu (2x), 3aTeM repMeTUIHO 3aKpbiBaiin. Cmech
nepememBanii npu 110°C B Tewenune 2 u. PeakumonHyrwo cmech pasdaBmsun EtOAc.
Oprannveckyro ¢asy mnpomeBamn H»O wu comsabiM pactBopoMm, BbeicymuBanmu (NaxSOs) u
KOHLIEHTpUpoBaiu. ChIpol MPOAYKT OYHUINAIH C MTOMOIIBIO (puam-xpomMarorpaduu (rpaaiueHT oT
0 mo 50% stunanerar/rekcansl) ¢ nojgydeHuem 122 mr (78%) Ilpumepa 73B B Buzme Oenoro
teepnoro semectsa. MS(ESI) m/z: 363.1 (M+H)"; 'H SIMP (400 MI'u, CDCls) § 7.81 (d, J=8.8
I'u, 2H), 7.55 (dd, J=8.3, 1.2 'y, 2H), 7.49 (d, J=8.8 I'y, 2H), 7.43 (s, 1H), 7.42 - 7.36 (m, 2H),
729 -7.23 (m, 1H), 7.18 (s, 1H), 1.35 (s, 12H).

IIpumep 73:

Pd(PPhs), HN
—>
o C
O i SN
NH

K 4-xnopdranaszun-1(2H)-ony (36.7 mr, 0.203 mmons), [lpumepy 73B (67 mr, 0.185 mmodb) u
docdary xanmus (98 mr, 0.46 mmoib) B auokcane (3 mu) u Boge (0.5 mur) nobasmsuiu Pd(PPhs)s
(10.7 wmr, 9.25 mxmonb). Cmech nerasupoBanu (3X), 3aTeéM PEAKIHMOHHYIO BHAJIY T'€PMETUYHO
3aKpbIBajil U HArpeBajy B MUKPOBOJHOBOM peaktope npu 150°C B teuenue 25 muH. Cripoii
MPOAYKT OYHINAJTH ¢ MoMoIIsio npenaparusHoil BOXX ¢ monyyenunem 9.7 mr (11%) Ipumepa
73. MS(ESI) m/z: 381.1 (M+H)"; 'H SIMP (500 MI', DMSO-ds) & 12.78 (s, 1H), 10.60 (s, 1H),
8.40 - 8.30 (m, 1H), 7.96 - 7.87 (m, 2H), 7.84 - 7.73 (m, 3H), 7.62 (d, J=7.7 I'y, 2H), 7.57 (d,
J=8.5Tmu, 2H), 7.51 (s, 1H), 7.45 (t, J=7.7 ', 2H), 7.33 - 7.24 (m, 1H); BOXXX RT = 8.99 mun
(Meton A), 8.46 mun (Meron B).

Hpumep 74: 4-(4-((4-Pennntnazon-2-un)amuHo)pernn)pranasus-1(2H)-ox
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Ipumep 74A: N-(4-Bpomdennn)-4-penuntuazon-2-aMuH

0 H N _s
Br N\H/NHZ /©/ Y/
+ . S > Br N
r

2-bpom-1-pernmsranon (105 mr, 0.528 mmonb) u 1-(4-Opomdenmn)tnomouenna (122 wr,
0.528 mmonp) cmeummBaau B riauuepuHe (5 mu) u nepemeummBanu npu 90°C B TeueHue 2 u.
Peaxumonnyro cmech pasgensiin Mexny EtOAc wu  Bomoil.  Opranudveckyr — dasy
KOHLEHTPUPOBAIM M OYHMIIAIM ¢ nomomblo ¢im-xpomarorpadun  (EtOAc/rekcaner) ¢
nonydenueM 165 mr (94%) Ipumepa 74A. MS(ESI) m/z: 331.0 (M+H)"; 'H AMP (500 MI'L,
CDCls) § 7.87 - 7.82 (m, 2H), 7.44 - 7.38 (m, 4H), 7.36 - 7.31 (m, 1H), 7.29 - 7.22 (m, 2H), 6.84
(s, 1H).

Hpumep 74B: 4-Oenun-N-(4-(4,4,5,5-terpamernn-1,3,2-nuokcadoponan-2-ui)deHu)THa3od-

2-aMUH

Q% Euat @ 2

PACI,(dppf), KOAc
aunokcaH, 110 °C

K cvecu lIpumepa 74A (160 mr, 0.483 mmonb), O6uc(muHakonaro)audopona (147 mr, 0.580
MMoub) U anerara kanus (142 mr, 1.45 mmonb) B nuokcane (10 mur) moGasmsmu PdCla(dppf)
CHxClz apnykr (10.6 mr, 0.014 mmonb). PeakunonHyro cmech nerasupoBaiu (3X Bakyym/Ar),
repMETUYHO 3aKpbIBIK B BUaje U HarpeBanu npu 110°C B Teuenue 2 4. Peaknuro pasbasisim

Bomoli u skcrparupoBann EtOAc. Opranmyeckyro ¢a3y KOHIEHTPUPOBAIH, M BEIIECTBO
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OUHMIIAIU ¢ MoMomb (udiu-xpomatorpaduu ¢ nonydeHuem 130 mr (71%) Hpumepa 74B.

MS(ESI) m/z: 379.0 (M+H)".

IIpumep 74:

i
] HN/L\Q\@
Cl N s
§ /©/ N Pd(PPh,), O

) + 0- N —_—

B

\

O N
! 7 o

NH
o)

K 4-xnop¢dranazun-1(2H)-ony (18 mr, 0.10 mmons), Ilpumepy 74B (45.2 mr, 0.120 mmonp) u
docdary kamust (53 mr, 0.25 mmonb) modasmsiu auokcan (3 mu) u Boxy (0.33 mu). Cmech
nerazupoBanu (Bakyymuposanu u npoaysamu Ar (5x)). HdoOasmsmm Pd(PPhs)s (5.8 mr, 5.0
MKMOJIb), 3aTeM CMeCh Aera3upoBaiu (2x). PeakuMOHHyIO BHay TepPMETHYHO 3aKPbIBATH H
HarpeBaju B MHKPOBOJHOBOM peakrope npu 150°C B Teuenue 35 muH. PeakunoHHYyIO cMech
KOHLIEHTPUPOBAJIH, 3aT€M OYMIIANN ¢ MoMolbio npenapatuBHoit BOXXX ¢ nonyuenuem 2.0 mr
(3.9%) Hpumepa 74. MS(ESI) m/z: 397.0 (M+H)"; 'H AMP (500 MI'u, DMSO-ds) & 12.78 (s,
1H), 10.53 (s, 1H), 8.39 - 8.31 (m, 1H), 8.01 - 7.86 (m, 6H), 7.81 (d, J/=7.4 I'u, 1H), 7.59 (d,
J=8.5T'1, 2H), 7.48 - 7.38 (m, 3H), 7.37 - 7.30 (m, 1H); BOXXX RT = 1.85 mun (Meron E), 1.90
muH (Meton F).

Mpumep 75: 4-(4-(benso[d]okcazon-2-unamuno)penmn)pranazus-1(2H)-on



NH, o)

PS
. &
DIEA, NMP
. 0 s
Ny )—Cl 150 °C, 16 u
NH N
SN
|
0 O NH

Ipomexyrounoe coexunenue 3 (35 mr, 0.100 mmonb), 2-xnopbenso[d]okcazon (0.015 wmu,
0.130 mmounb) u DIEA (0.087 mu, 0.498 mmounb) pactBopsuin B NMP (1 M), U peakIHOHHYIO
cMech HarpeBaiu B 3akpbiToi Buase npu 150°C B Teuenue 18 u. PeakinoHHyO cMeCh OYHINAIU
¢ momomibto npenapatuBHoit BOXKX ¢ monyuenunem 5.0 mr (14%) Ipumepa 75. MS(ESI) m/z:
355.05 (M+H)"; 'H SIMP (500 MTI', DMSO-de) § 12.83 (s, 1H), 10.90 (br. s., 1H), 8.39 - 8.30
(m, 1H), 7.94 (d, J=8.4 'y, 2H), 7.93 - 7.87 (m, 2H), 7.80 - 7.76 (m, 1H), 7.63 (d, J=8.4 I'yy, 2H),
7.51 (dd, J=16.6, 7.7 Tu, 2H), 7.28 - 7.22 (m, 1H), 7.19 - 7.14 (m, 1H); BOXKX RT = 1.58 mun
(Meton E), 1.64 mun (Meron F).

Hpumep 76: N-(4-(4-okco-3,4-muruapodranaszus-1-un)deHnn)uHnonuH- 1 -kapookcamus
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NH /
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NH
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Cl

K 4-xnopdranasun-1(2H)-ony (29 wmr, 0.16 mmons), IIpomexxyrounomy coegunenuro 10 u
docdary kamust (85 mr, 0.40 mmonb) mobasmsin auokcan (3 mu) u Boxy (0.33 mur). Cmech
aeraszupoBanu (Bakyymuposanu u npoxysaimu Ar (5x)). JHoGasmsnu Pd(PPhs)s (9.28 wr, 8.03
MKMOJIb), 3aT€M CMeCh Aera3upoBaiu (2x). PeakuMOHHyI0 BHay IeépMETHYHO 3aKPbIBAIH H
HarpeBaJid B MUKpPOBOJHOBOM peakrope mpu 150°C B teuenune 30 muH. PeakiimoHHyio cmech
KOHLIEHTPUPOBAJIM M OYHINAJIH C MOMOINbI0 mnpenapatuBHoit BOXKX ¢ monydyennem 6.1 mr
(9.4%) Mpumepa 76. MS(ESI) m/z: 383.1 (M+H)"; 'H AMP (500 MI'u, DMSO-ds) & 12.81 (s,
1H), 8.74 (s, 1H), 8.34 (dd, J/=7.7, 1.2 T'y, 1H), 8.00 - 7.85 (m, 3H), 7.76 (d, J/=8.9 I', 3H), 7.53
(d, /=8.4T'u, 2H), 7.22 (d, J/=7.4 'y, 1H), 7.14 (t, J=7.7 T'u, 1H), 6.92 (t, /7.4 'y, 1H), 4.18 (4,
J=8.7Tu, 2H), 3.20 (t, J=8.7 I'y, 2H); BOXX RT = 1.65 mun (Meron E), 1.66 mun (Meton F).

Hpumep 77: N-(4-(1-okco-1,2-nuruapon30ox uHOIHH-4-11) €HIT ) MHIAOIHH- | -kapOokcamuz
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B coorBerctBum co cmocobom momyuenus Ilpumepa 76, peaxkumel —codeTaHus
IIpome:xxyTounoro coexunenusi 6 (28 mr, 0.125 mmons) u IlpomexkyTounoro coennnenus: 10
(54.6 mr, 0.150 Mmmonb) nomydamu 7.5 mr (16%) IMpumepa 77. MS(ESI) m/z: 382.1 (M+H)"; 'H
SAMP (500 MI'y, DMSO-ds) 6 11.41 (br. s., 1H), 8.63 (s, 1H), 8.30 (d, J/=8.0 I'u, 1H), 7.89 (d,
J=8.3 I'y, 1H), 7.75 - 7.66 (m, 3H), 7.59 - 7.51 (m, 2H), 7.35 (d, J/=8.3 I'y, 2H), 7.21 (d, J=7.4
I'u, 1H), 7.13 (t, J=7.7 'y, 1H), 7.07 (s, 1H), 6.91 (t, J/=7.3 I'u, 1H), 4.17 (t, J/=8.5 I'y, 2H), 3.20
(t, /=83 I'y, 2H); BOXX RT = 1.77 munr (Meron E), 1.73 mun (Meton F).

Mpumep 78: 4-{4-[(Xunazonun-2-wn)amuno]pennn - 1,2-nuruapodranasun-1-on, TFA
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NH2 N/

N
N
| + =
O NH N)\CI

B cootBerctBuu co ciocobom noiyuenus Ilpumepa 75, Ilpomexyrounoe coexunenue 3 (35
mr, 0.100 MMOIIb) B3aMMOAEHCTBOBANIO ¢ 2-XjopxuHa3oMuHOM npu 150°C B Teuenue 40 4 ¢
nonyuenuem 4.1 mr (8.6%) Ipumepa 78. MS(ESI) m/z: 366.2 (M+H)"; 'H-SIMP: (500 MI'L,
DMSO-ds) 6 ppm 12.78 (s, 1H), 10.14 (s, 1H), 9.37 (s, 1H), 8.38 - 8.31 (m, 1H), 8.19 (d, J=8.5
I'u, 2H), 7.96 (d, J/=7.7 T'u, 1H), 7.93 - 7.87 (m, 2H), 7.84 - 7.78 (m, 2H), 7.72 (d, /=83 I'y, 1H),
7.57 (d, J=8.5 T'y, 2H), 7.42 (t, J/=7.3 I'u, 1H); BOXXX RT = 1.45 mun (Meron E), 1.70 mun
(Meton F).

Mpumep 79: 4-(4-(Xunazonun-2-unamuno )penmn)pranasus-1(2H)-on, TFA

N e
NH, HNJ\\N |
> S @
+ »
NN N/)\CI
|
NH O SN
NH
o

O

B cootBerctBuu co ciocobom nonyuenus: lipumepa 76, peakuueii coueranus 4-xaopQranasus-
1(2H)-oHa (25 wr, 0.14 mmonb) u Ilpome:kyTounoro coexunenusi 12 (60.0 mr, 0.152 mmonb)
nonyyanu 2.5 mr (4.3%) Ipumepa 79. MS(ESI) m/z: 413.2 (M+H)"; 'H AMP (500 MI,
DMSO-ds) d 12.79 (br. s., 1H), 8.72 (s, 1H), 8.38 - 8.30 (m, 1H), 8.01 - 7.86 (m, 2H), 7.76 (d,



245

J=8.5 T'w, 3H), 7.60 - 7.49 (m, 3H), 7.09 (d, J=8.3 T'w, 1H), 6.49 (dd, J=8.3, 2.5 Ty, 1H), 4.19 (,
J=8.7 T, 2H), 3.72 (s, 3H), 3.12 (t, J=8.5 I'y, 2H): BOKX RT = 1.67 mun (Meron E), 1.67 mun
(Meton F).

Hpumep 80: 6-Metokcu-N-(4-(1-okco-1,2-nurunpon3oxuHOIUH-4-11)HeHII ) HHI0NH- | -
kapOoKcaMua

OMe
0]

N

HN™ °N

OMe
0

OMe )]\

HN” N
Br
o) Pd(PPh,), O
N . N—4 0 e

0 0 O N

NH
o)
B coorBerctBUM co cmocobom monyuenus Ilpumepa 76, peakuueidl codeTaHHs
Ipomexyrounoro coexunenus 6 (29 mr, 0.129 mmons) u llpome:kyTouHoro coexunenus 12
(61.2 mr, 0.155 mmonb) nomydamu 5.9 mr (11%) Ipumepa 80. MS(ESI) m/z: 412.2 (M+H)"; 'H
SAMP (500 MI'u, DMSO-de) 6 11.42 (br. s., 1H), 8.63 (s, 1H), 8.30 (d, J=8.0 I'y, 1H), 7.75 - 7.66
(m, 3H), 7.60 - 7.51 (m, 3H), 7.35 (d, J=8.5 I'y, 2H), 7.11 - 7.03 (m, 2H), 6.48 (dd, J=8.1, 2.3
I'm, 1H), 4.18 (t, J=8.5 T'y, 2H), 3.72 (s, 3H), 3.11 (t, J=8.5 I'y, 2H); BOXX RT = 1.47 mun
(Meton E), 1.48 mun (Meton F).

Hpumep 81: (R)-N-(2,3-durunpo-1H-unpnen-1-un)-2-(4-(4-okco-3,4-nurunpodranazus-1-

w1)(heHnT )aleTaMuI
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B cootBercTBUM co cnocobom nonydenus Ilpumepa 3, peakuueii coueranus IlpomeskyTouHoro
coequHenusi 1 (25 wmr, 0.089 mmons) ¢ (R)-2,3-guruapo-1H-unnen-1-amuaom (14.3 mr, 0.107
MMoJib) Tonyuanu 13.7 mr (38%) Mpumepa 81. MS(ESI) m/z: 396.2 (M+H)"; 'H AMP (500
MI'u, DMSO-d¢) 6 12.83 (s, 1H), 8.53 (d, /=8.3 I';, 1H), 8.38 - 8.32 (m, 1H), 7.94 - 7.85 (m,
2H), 7.74 - 7.68 (m, 1H), 7.58 - 7.52 (m, 2H), 7.50 - 7.45 (m, 2H), 7.29 - 7.24 (m, 1H), 7.24 -
7.14 (m, 3H), 529 (q, J/=7.8 T'y, 1H), 3.64 - 3.54 (m, 2H), 2.99 - 2.90 (m, 1H), 2.86 - 2.76 (m,
1H), 2.46 - 2.37 (m, 1H), 1.81 (dq, J=12.7, 8.4 ', 1H); BOXXX RT = 1.58 mun (Meron E), 1.60
muH (Meron F).

Hpumep 82: (5)-N-(2,3-Hquruapo-1H-unnen-1-mn)-2-(4-(4-okco-3,4-nuruapodranazus-1-

wt)(heHuT )aeTaMus
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O
B cootBercTBUM co cnocobom nonydenus Ilpumepa 3, peakuueii coueranus IlpomeskyTouHoro
coequrenusi 1 (25 mr, 0.089 mmonb) ¢ (5)-2,3-nurunpo-1H-unnen-1-amunom (14.3 mr, 0.107
MMonb) monmydanu 19.7 mr (56%) Hpumepa 82. MS(ESI) m/z: 396.2 (M+H)"; 'H SAMP (500
MTI'y, DMSO-d¢) 6 12.83 (s, 1H), 8.53 (d, /=83 I'y, 1H), 8.38 - 8.31 (m, 1H), 7.94 - 7.86 (m,
2H), 7.75 - 7.68 (m, 1H), 7.58 - 7.52 (m, 2H), 7.50 - 7.45 (m, 2H), 7.28 - 7.24 (m, 1H), 7.24 -
7.14 (m, 3H), 5.29 (q, J/=7.9 T'y, 1H), 3.65 - 3.54 (m, 2H), 2.99 - 2.91 (m, 1H), 2.81 (dt, /=16.0,

8.3 'y, 1H), 2.46 - 2.37 (m, 1H), 1.81 (dq, J=12.5, 8.4 'y, 1H); BOXKX RT = 1.63 mun (Merox
E), 1.63 mun (Meron F).

Mpumep 83: 4-(4-(2-(6-(benzmnokcn)uHI0IUH- 1 -1i1)-2-0kcoa T )pennn)pranazun-1(2H)-on
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B cootBercTBUM co cnocobom nonydyenus Ilpumepa 3, peakiueii coueranus IlpomeskyTouHoro
coenuHenusi 1 (56 wmr, 0.20 mmonb) ¢ 6-(Oensunokcu)ungoauaom (71.2 mr, 0.21 mmounb)
nonyuanu 38 mr (38%) Hpumepa 83. MS(ESI) m/z: 488.1 (M+H)"; 'H SIMP (500 MI', DMSO-
de) & 12.83 (s, 1H), 8.40 - 8.30 (m, 1H), 7.99 - 7.81 (m, 3H), 7.76 - 7.69 (m, 1H), 7.60 - 7.53 (m,
2H), 7.50 - 7.44 (m, J=8.0 I'u, 2H), 7.44 - 7.40 (m, 2H), 7.39 - 7.34 (m, 2H), 7.34 - 7.26 (m, 1H),
7.12 (d, J/=8.3 I'y, 1H), 6.66 (dd, J/=8.1, 2.3 T'uy, 1H), 5.05 (s, 2H), 4.24 (t, /=8.5 'y, 2H), 3.96 (s,
2H), 3.10 (t, /=8.3 T', 2H); BOXX RT = 10.56 mun (Meton A), 9.34 mun (Meton B).

IIpumep 84

Br S

o
O h 1. Pd,(dba)s /L\N

PBu), K2COs tBUOH, ACOH
S
SN SN ©:N/>—NH2 .
|
N
o}

110°C,34 O

2. TFA

tBuBrettPhos

IpomexkyTounoe coenunenue 13 (50 mr, 0.12 mmons), 6enso[d]ruazon-2-amun (17.8 mr, 0.119
MMOIb), nu-mpem-0ytun(2',4',6'-rpunzonponun-3,6-gumerokcu-| 1,1'-6ndennn]-2-mn)pochun
(7.6 mr, 0.016 mmonb), Pda(dba)s (3.3 mr, 3.6 mxmonb) u K2COs3 (23 mr, 0.17 MMonb) nobasisiiu
B BHAJy TMOJ JaBlieHHEM. PeaknMOHHYI0 CMechb nerasupoBaiu (3X BakyyM/Ar), W 3areMm

nobapmsuin tBuOH (1 mim) u AcOH (1 kamsi). PeakiimoHHYIO CMeCh CHOBa Jera3HpOBAIH,
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3akpbiBasu 1 nepememuBanyd npu 110°C B teyenne 3 4. PeakumoHHYr0 cMmech pa30aBiisiiu
MeOH/DMSO, ¢unpTpoBaiu 1 OUUIIAIHN C TOMOIIBIO NpenapaTtuBHoi BOXX ¢ monyuennem 4-
(4-(6en3zo[d]Tnazon-2-unamuno)penmn)-2-(4-merokcudensmn)pranasun-1(2H)-ona (459 wr,
BbIXOZ 79%) B BUAE Gesnoro Teepaoro pemectsa. MS(ESI) m/z: 491.1 (M+H)"; 'H AMP (400
MI'u, DMSO-ds) & ppm 10.77 (br. s., 1H), 8.38 (br. s, 1H), 7.99 (d, J/=7.9 I'y, 2H), 7.92 (d,
J=3.3Twmu, 2H), 7.85 (d, /=7.7 'y, 2H), 7.69 - 7.56 (m, 3H), 7.35 (d, /=6.2 'y, 3H), 7.19 (t, /=7.0
I'u, 1H), 6.90 (d, J/=7.9 T'y, 2H), 5.32 (br. s, 2H), 3.71 (s, 3H). Ocrarok pactsopsuiu B TFA (3
MJI), ¥ BHAJy F€PMETHUYHO 3aKPbIBAJIM U HarpeBaJii B MUKPOBOJIHOBOM peaktope rpu 150°C B
TeueHue 30 MuH. PeaklMOHHYIO CMECh BBINAPUBAINA U OYUIIAIHA C MOMOLIBIO MPEenapaTUBHOU
BDXX ¢ nonyuenuem 2.3 mr (6%) Ipumepa 84. MS(ESI) m/z: 371.1 (M+H)"; '"H SIMP (500
MI'u, DMSO-ds) 6 ppm 12.80 (s, 1H), 10.72 (s, 1H), 8.35 (d, J=7.4 I', 1H), 7.98 (d, J=8.5 I'y,
2H), 7.94 - 7.89 (m, 2H), 7.85 (d, J=8.0 I', 1H), 7.79 (d, J=7.7 I'y, 1H), 7.65 (d, J=8.0 ', 1H),
7.61 (d, J=8.5 I'y, 2H), 7.36 (t, J=7.7 T'y, 1H), 7.19 (t, J=7.6 'y, 1H); BOXXX RT = 1.68 mun
(Meron E), 1.84 mun (Meron F).

Mpumep 85: 4-(4-(Pranazus- 1 -unamuno)penun)pranazus-1(2H)-on

B coorBerctBum co cnocodom monyueHusi Ilpumepa 84, mocie peaknuM COYETAHHS
Ipomexyrounoro coenumnenus 13 (50 mr, 0.12 mmonsp) u 1-xnopdranasuna (25.3 wmr, 0.154
MMOJIb) ¥ CHSTHS 3aIUThI nonyuanu 6.6 mr (40%) IMpumepa 85. MS(ESI) m/z: 366.1 (M+H)";
'H AMP (500 MT'u, DMSO-ds) & ppm 12.81 (s, 1H), 9.39 (s, 1H), 9.20 (s, 1H), 8.65 (d, J=8.0
I'u, 1H), 8.36 (d, J=7.7 I'u, 1H), 8.16 (d, J=8.3 I', 2H), 8.09 - 8.05 (m, 1H), 8.03 (d, J=7.7 I'y,
1H), 8.02 - 7.97 (m, 1H), 7.96 - 7.88 (m, 2H), 7.84 (d, J/=7.7 I', 1H), 7.61 (d, J=8.5 I'y, 2H);
B2XX RT = 1.07 mun (Meton E), 1.40 mur (Meron F).

Hpumep 86: 4-{4-[(5-Mertun-1,3-0eH30kca30n-2-uin)amMuHo | pernn }-1,2-aurunpodranazus-1-

OH
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NH,
O
P Q
HN N
N DIEA, NMP
S es? G
I O 150 °C, 164
O NH
~
o) N
O NH

0

B coorBerctBun co crnocobom mnoayuenuss Ilpumepa 76, peakiueil coueraHus 2-XJjop-5S-

metunoen3o[d]okcazona (25.05 mr, 0.149 mmonp) u Ilpome:kyTounoro coexunenust 12 (35 wmr,
0.10 Mmosb) onydanu 6.8 mr (18%) Ilpumepa 86. MS(ESI) m/z: 469.2 (M+H)"; 'H IMP (500
MI'y, DMSO-de) d 12.80 (br. s., 1H), 8.34 (d, /=7.7 I'u, 1H), 7.97 - 7.84 (m, 4H), 7.78 (d, J=7.7
I'u, 1H), 7.61 (d, J=8.0 I'y, 2H), 7.38 (d, J=8.0 I'y, 1H), 7.29 (s, 1H), 6.96 (d, J=8.3 I'y, 1H),
2.38 (s, 3H); BOXX RT = 1.75 mun (Meron E), 1.81 mun (Meton F).

Hpumep 87: 4-(4-((5-®Penun-1,3,4-tnanuaszon-2-un)amuno ) enmn)pranasun- 1 (2H)-on

NN
NH, | >\©
s
‘ () LHMDS, THF O
SN T C|/A
50°C, 14 XN
N\ O |

(i) TFA, 150 °C NH
0] uWw, 15 muH
(@)

IIpomexyrounoe coenunenue 14 (50 mr, 0.14 mmonb) u 2-xnop-5-¢penni-1,3,4-rnagnazon (33
mr, 0.17 mmoub) pactBopsutu B cyxoMm THF (2 mur). 3aTtem k nepeMenaHHOi peakmOHHOW CMeCH
nobasmsm o karmsim LIHMDS (1 M B THF) (0.364 mn, 0.364 mmonb). Peakunonnyro cMech
nepemermmBany npu S50°C B TeueHue 1 4. PeakimoHHYIO CMeCh OXJIaXIald 1O KOMHATHOU
temneparypsl, ObicTpo oxnaxgamu MeOH (1 Mi) U KOHIEHTPHPOBAIHM IMMOJ TMOHMKEHHBIM
nasynenneM. Octatok moBTopHO pactBopsuii B TFA (3 mi) m mepememuBamu npu 150°C B
Te4eHHe 15 MUH B YCJIOBUSIX MHKPOBOJHOBOrO u3iydeHusi. TFA BblmapuBaiii, 3aTe€M OCTaTOK
OUUINAJIN ¢ TOMOIIbI0 TMpernapaTuBHO BOXKX ¢ monydenuem 14.1 mr (25%) Mpumepa 87.
MS(ESI) m/z: 498.1 (M+H)"; '"H SIMP (500 MI'u, DMSO-ds) § ppm 12.80 (s, 1H), 10.79 (br. s.,
1H), 8.35 (d, /=7.4 Ty, 1H), 7.98 - 7.87 (m, 4H), 7.85 (d, J/=8.0 I'y, 2H), 7.78 (d, J/=7.7 I'n, 1H),
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761 (d, J=8.0 T'u, 2H), 7.56 - 7.48 (m, 3H); BKX RT = 1.67 mun (Merox E), 1.68 mun
(Meton F).

Hpumep 88: 4-(4-((5-Pennntnazon-2-un)amuHo)pernn)pranasus-1(2H)-on

-0
NH,
HN/LS
() LHMDS, THF O
SN CI/A
SOOC 1y \N
N L

(ii) TFA, 150 °C NH

o) uW, 15 mun
0

B coorBerctBuu co cmnocobom mnonydyenus Ilpumepa 87, peakuumeil coderaHus
IIpome:xyrounoro coenunenusi 14 (40 mr, 0.112 mmonp) u 2-xyop-S-pernnruazona (26.3 mr,
0.134 mmonb) nocne cHsitus 3amuthl TFA u ounctku BOXKX nonyuanu 1.3 mr (3%) [pumepa
88. MS(ESI) m/z: 397.2 (M+H)"; 'H AMP (500 MI', DMSO-ds) & ppm 12.78 (br. s., 1H), 10.59
(br. s., 1H), 8.34 (d, /=7.2 'y, 1H), 7.96 - 7.87 (m, 2H), 7.85 - 7.76 (m, 3H), 7.74 (s, 1H), 7.56
(d, J=7.7 I'u, 4H), 7.40 (t, J=7.2 T'y, 2H), 7.31 - 7.24 (m, 1H); BOXXX RT = 1.74 mun (Meron
E), 1.95 mun (Meron F).

Cnenyromue Ilpumepst B Tadsuue 3 ObLUTH MONYyYEHBI ¢ UCIOJB30BAHUEM TOTO K€ CIOCO0a,
koTopblii nokaszad B Ilpumepe 45. IIpomexyTouHOe coeAnHeHHEe 3 CBSI3bIBANIU C MOAXOAALIEH
KapOOHOBOM KUCJIOTOH. MOryT OBITh HCHIOIB30BAHBI PA3JIMYHbIC PEATCHTHI PEAKIIUH COYETAHUS,

kpome onucanHbiX B [lpumepe 45, takux kak BOP, PyBop, EDC/HOBt wnu T3P.
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Tabnuua 3
[Tpumep R Haumenosanue KX/MC| Meron 'H AMP
(M+H)" |  BDXX
RT (mun.)
89 N-[4-(4-0kc0-3,4- 382.1 A:521 | H SIMP (500 MT'u, DMSO-ds) d 12.82 (s, 1H), 10.58 (s,
auruapodranasus-1-mi) B:5.58 1H), 8.69 (d, J=6.9 'y, 1H), 8.63 (s, 1H), 8.35 (dd, J=7.8, 1.5

Y

Gbenwmn|umunazol 1,2-a]

MUPUINH-2-KapOOKCaMua

Iy, 1H), 8.14 - 8.03 (m, J=8.5 ', 2H), 7.91 (quind, J=7.6,
1.4 Ty, 2H), 7.81 - 7.74 (m, 1H), 7.71 (d, J=9.1 T'y, 1H), 7.64
-7.57 (m, J=8.5 'y, 2H), 7.49 - 7.42 (m, 1H), 7.10 (t, J=6.7

Ty, 1H)




253

[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
90 0 / 1-merun-N-[4-(4-okco- 395.1 E: 1.77 'H SIMP (500 MI'u, DMSO-ds) d 12.82 (br. s., 1H), 10.54
% 3,4-nurunpodranazun-1- F:1.79 (br. s., 1H), 8.39 - 8.32 (m, 1H), 7.99 (d, J=8.5 I'y, 2H), 7.97
wn)pennn -1 H-unnon-2- -7.85(m, 2H), 7.77 (d, J=7.7T'u, 1H), 7.72 (d, J=8.0 I'Ly,
KapOokcamMun 1H), 7.63 - 7.54 (m, 3H), 7.38 (s, 1H), 7.34 - 7.30 (m, 1H),
7.19 -7.10 (m, 1H), 4.11 - 4.00 (m, 3H)
91 o N-[4-(4-oxco-3,4- 382.1 E: 1.68 'H SIMP (500 MI'u, DMSO-ds) d 12.79 (s, 1H), 10.47 (s,
\(“\@ ouruapodranasus-1- F:1.70 1H), 8.37 - 8.31 (m, 1H), 7.94 - 7.85 (m, 2H), 7.83 (d, J=8.5
wi)benun|-2,3-quruapo- I'm, 2H), 7.76 - 7.71 (m, 1H), 7.55 (d, J=8.5 T'u, 2H), 7.34 (d,
1H-unnen-1- J=6.9Tu, 1H), 7.28 (d, J=7.2 'y, 1H), 7.24 - 7.14 (m, 2H),
KapOoKkcaMua 417 (t,J=7.4Tu, 1H), 3.13 -3.03 (m, 1H), 2.97 - 2.87 (m,
1H), 2.44 - 2.24 (m, 2H)
92 Q N'N%' N-[4-(4-oxco-3,4- 409.1 E: 133 'H SIMP (500 MI', DMSO-dg) d 12.82 (s, 1H), 10.56 (s,
“2; : =N urunpodranasun-1- F:1.33 1H), 9.46 (s, 1H), 8.39 - 8.28 (m, 2H), 8.24 - 8.18 (m, J=8.5

wn)pennn]-4-(1H-1,2,4-

TpHra3o- 1 -ua)oeHzamu;y

'y, 2H), 8.11 - 8.03 (m, J=8.5 T'w, 2H), 8.03 - 7.84 (m, 4H),
777 (d, J=8.0 T, 1H), 7.61 (d, J=8.5 'y, 2H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" | BDXKX
RT (mun.)
93 0 N-[4-(4-0Kc0-3,4- 383.0 A: 848 | 'H SIMP (500 My, DMSO-ds) d 12.88 - 12.80 (m, 1H),
_ nuruapodTanasus-1- B:7.27 |11.33 (br. s, 1H), 8.35 (d, J=7.2 Ty, 1H), 8.14 - 8.02 (m,
\N'O wn)bernn]-2,1- 3H), 7.92 (t, J=7.0 T, 2H), 7.84 (d, J=6.6 T', 1H), 7.76 (d,
BeH30KCa30M-3- J=6.3 T, 1H), 7.64 (d, J=5.8 'y, 2H), 7.56 (¢, J=6.7 Ty, 1H),
KapOokcamMuz 736 (t,J=6.2 Ty, 1H)
94 H 6-(AuMeTIIaMUHO)-N-[4- | 4242 E:123 |'HSMP (500 MI'u, DMSO-ds) d 12.81 (s, 1H), 11.29 (s,
m (4-0kc0-3,4- F:1.74 |1H), 10.20 (s, 1H), 8.35 (d, J=7.4 T'y, 1H), 8.05 - 7.85 (m,
nuruapodranazus-1- 5H), 7.78 (d, J=8.0 'y, 1H), 7.59 (d, J=8.3 'y, 2H), 7.49 (d,
wi)bennn|-1H-ungon-2- J=9.1Tn, 1H), 7.34 (s, 1H), 6.76 (dd, J=8.8, 1.9 'y, 1H),
KapOoKcamMua 6.65 (s, 1H), 2.93 (s, 6H)
95 N 2-metun-N-[4-(4-okco- 396.1 E:1.12 'H SIMP (500 MI', DMSO-dg) d 12.82 (s, 1H), 10.11 (s,
NA N 3,4-nurunpodranaszun-1- F:1.37 1H), 8.96 (d, J=6.9 'y, 1H), 8.35 (d, J=7.4 ', 1H), 7.95 -
N\ | ) enmn Jumunasof 1,2- 7.86 (m, 4H), 7.78 (d, J=7.7 I'u, 1H), 7.66 - 7.58 (m, 3H),

a] nupuauH-3-

KapOoKcaMuz

747 -7.41 (m, 1H), 7.08 (t, J=6.7 T, 1H), 2.68 (s, 3H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
96 Clm{i 5-xnop-1-metun-N-[4-(4- | 429.1 E:2.02 'H SIMP (500 MI'u, DMSO-ds) d 12.82 (s, 1H), 10.61 (s,
N 0Kc0-3,4- F:2.02 1H), 8.35 (d, J=7.7 'y, 1H), 8.04 - 7.87 (m, 4H), 7.81 (s, 1H),
' muruapodranasus-1- 7.76 (d, J=7.7Tu, 1H), 7.65 (d, J=8.8 'y, 1H), 7.61 (d, J=8.0
wn)pennn -1 H-unnon-2- I'u, 2H), 7.37 - 7.28 (m, 2H), 4.04 (s, 3H)
kapOokcaMun
97 0 5,5-numeTunn-4-okco-N- 4272 'H IMP (500 MI'u, DMSO-ds) Casur 12.82 (d, J=5.8 I'Ly,
i [4-(4-0okco-3,4- 2H), 12.11 (br. s., 1H), 8.34 (d, J=6.1 'y, 1H), 7.97 - 7.50
| ;H nuruapodranasus-1- (m, 8H), 2.89 (d, J=4.3 I'u, 2H), 1.99 (br. s., 2H), 1.21 (br. s.,
win)benun|-4,5,6,7- 6H)
terparuapo-1H-unnon-3-
KapOoKkcaMun
98 1-merun-N-[4-(4-okco- 396.2 'H SIMP (500 MI', DMSO-dg) Casur 12.83 (s, 1H), 10.58

3,4-nurunpodranaszun-1-
wn)dennn]-1H-unnazon-

3-kapOokcamug

(s, 1H), 8.35 (d, J=7.6 T', 1H), 8.26 (d, J=8.2 'y, 1H), 8.10
(d, J=8.5 T, 2H), 7.98 - 7.86 (m, 2H), 7.79 (dd, J=18.6, 8.2
'y, 2H), 7.59 (d, J=8.2 T'w, 2H), 7.53 (t, J=7.8 T'y, 1H), 7.35
(t, J=7.3 T, 1H), 4.23 (s, 3H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
99 O 1-6en3un-N-[4-(4-okco- 4722 'H AAMP (500 MI'u, DMSO-ds) Cniur 12.83 (s, 1H), 10.61
\ej\r\}(\;@ 3,4-nurunpodranazus-1- (s, 1H), 8.35(d, J=7.6 'y, 1H), 8.28 (d, J=8.2 'y, 1H), 8.10
wn)pennn -1 H-unnazon- (d, J=8.2Tu, 2H), 7.98 - 7.87 (m, 2H), 7.82 (d, J=8.5I'L,
\\Q 3-kapOokcamun 1H), 7.77 (d, J=7.0 'y, 1H), 7.60 (d, J=8.2 I'y, 2H), 7.50 (t,
J=7.6T'u, 1H), 7.41 - 7.22 (m, 6H), 5.86 (s, 2H)
100 O™\ | 5-sTOKCH-2-MeTUN-N-[4- 440.2 'H SIMP (500 MI'u, DMSO-ds) Casur 12.83 (s, 1H), 10.29
i (4-okco-3,4- (s, 1H), 8.35 (d, J=7.0 'y, 1H), 7.97 - 7.84 (m, 4H), 7.77 (d,
| nuruapodranasus-1- J=7.6Tn, 1H), 7.60 (d, J=8.2 'y, 2H), 7.50 (d, J=8.9 'y, 1H),
© wi)benun|-1- 7.20 (s, 1H), 6.92 (d, J=8.5 'y, 1H), 4.07 (q, J=7.0 'y, 2H),
Oensodypan-3- 2.67 (s, 3H), 1.35 (t, J=6.7 'y, 3H)
KapOoKkcaMun
101 O 5-merun-N-[4-(4-okco- 395.1 'H SIMP (500 MI', DMSO-ds) Casur 12.83 (s, 1H), 11.68
= 3,4-nurunpodranaszun-1- (br.s., 1H), 10.38 (s, 1H), 8.35 (d, J=7.6 'y, 1H), 8.00 (d,
HN

wn)dennn]-1H-unnon-2-

KapOoKcaMuz

J=7.6 T, 2H), 7.96 - 7.84 (m, 3H), 7.78 (d, J=7.3 Ty, 1H),
7.61 (d, J=7.3 T, 2H), 7.47 (s, 1H), 7.42 - 7.33 (m, 2H), 7.07
(d, J=8.5 Ty, 1H), 2.39 (s, 3H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
102 O N-[4-(4-0oxco-3,4- 4412 'H SAAMP (500 MI'u, DMSO-ds) Casur 12.83 (s, 1H), 10.73
TN nuruapodranazus-1-mm) (s, IH), 9.20 (d, J=6.7 I'y, 1H), 8.74 - 8.66 (m, 1H), 8.35 (d,
NN ¢benmn|mupasono[ 1,5-a] J=7.6T'u, 1H), 8.07 (d, J=8.5 I', 2H), 7.97 - 7.87 (m, 2H),
MUPUMUANH-2- 7.76 (d,J=79 T, 1H), 7.61 (d, J=8.2 ', 2H), 7.27 (s, 1H),
kapOokcaMun 7.25(dd, J=7.0,4.0 'y, 1H)
103 0 = N-[4-(4-oxco-3,4- 382.0 A:7.05 'H SIMP (400 MI'u, DMSO-d¢) & 12.81 (s, 1H), 10.15 (s,
N auruapodranasus-1-mi) B:6.25 1H), 8.91 - 8.81 (m, 2H), 8.43 - 8.27 (m, 2H), 8.05 - 7.87 (m,
=N ¢benmn|nupasono[1,5-a] 4H), 7.78 (d, J=7.5 ', 1H), 7.65 - 7.53 (m, 3H), 7.14 (4,
MUPUINH-3-KapOOKCaMu J=6.8T1, 1H), 6.59 - 6.45 (m, 1H)
104 0 = N-[4-(4-oxco-3,4- 'H SIMP (500 MI'u, DMSO-ds) Casur 12.84 (s, 1H), 10.42

ouruapodranasus-1-mi)
benmn|umunazol 1,2-a]

MUPUINH-3-KapOOKCaMua

(s, 1H), 9.50 (d, J=6.7 Ty, 1H), 8.64 (s, 1H), 8.35 (d, J=7.6
Ty, 1H), 7.98 - 7.84 (m, 4H), 7.78 (t, J=7.5 I'n, 2H), 7.61 (d,
J=8.5T'w, 2H), 7.57 - 7.50 (m, 1H), 7.21 (t, J=6.7 T'y, 1H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" | BDXKX
RT (mun.)
105 5 0/@ 5-(GeHsmnokcu)-2-MeTui- | 502.1 C:3.04 |'H SMP (500 MI'u, DMSO-ds) Capur 12.84 (s, 1H), 10.29
N-[4-(4-0Kco-3 4- D:4.07 |(s, 1H), 835 (d, J=7.9 T, 1H), 7.97 - 7.84 (m, 4H), 7.76 (d,

\ o muruapodranasus-1- J=7.6T1, 1H), 7.60 (d, J=8.2 ', 2H), 7.52 (d, J=8.9 'y, 1H),
wn)dennn]-1- 747 (d, J=7.6 T, 2H), 7.39 (t, J=7.3 T', 2H), 7.35 - 7.27 (m,
6ensodypan-3- 2H), 7.01 (d, J=8.9 T, 1H), 5.15 (s, 2H), 2.66 (s, 3H)
KapOokcaMun

106 o 5-runpokcu-N-[4-(4- 400.2 C:1.90 |'H SMP (500 MI'u, DMSO-ds) Capur 12.81 (s, 1H), 10.29
0KCo-3,4- D:296 |(s, 1H), 8.91 (br. s, 1H), 8.51 - 8.25 (m, 1H), 7.94 - 7.80 (m,

© o auruapodranasus-1- 4H), 7.75 - 7.65 (m, 1H), 7.55 (d, J=8.5 I'y, 2H), 6.75 - 6.62
wn)enun]-2,3-auruapo- (m, 2H), 6.53 (d, J=6.1 T'u, 1H), 5.28 (dd, J=9.8, 6.7 'y, 1H),
1-6enzodypan-2- 3.55-3.41 (m, 1H)

KapOokcaMun
107 @ 1-oTun-N-[4-(4-okco-3,4- | 409.2 C:2.81 'H SIMP (500 MI', DMSO-dg) Casur 12.83 (s, 1H), 10.54
\(‘KEQ nuruapodranazun-1- D: 3.95 (s, IH), 8.35(d, J=7.0 'y, 1H), 7.99 (d, J=8.5 'y, 2H), 7.93 -
N

wn)dennn]-1H-unnon-2-

KapOOKcaMuz

7.87 (m, 2H), 7.80 - 7.67 (m, 2H), 7.65 - 7.53 (m, 3H), 7.38
(s, 1H), 7.32 (t, J=7.8 Ty, 1H), 7.15 (t, J=7.5 T'w, 1H), 4.62
(d, J=7.0 T'w, 2H), 1.34 (t, J=7.0 'y, 3H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
108 4-okco-N-[4-(4-okco-3,4- | 441.2 C:2.08 'H SAMP (500 MI'u, DMSO-ds) Cnsur 12.82 (s, 1H), 11.64
\ N\ O nuruapodranazus-1- D: 331 (br. s., 1H), 10.21 (s, 1H), 8.34 (d, J=8.2 'y, 1H), 8.10 (s,
N NH |wr)denun]-5-(nponan-2- 1H), 7.93 - 7.84 (m, SH), 7.76 (d, J=7.3 T'u, 1H), 7.57 (d,
N= wn)-3H,4H-nuppomno[2,1- J=8.2Tu, 2H), 4.13 - 4.00 (m, 1H), 1.36 (d, J=7.0 ', 6H)
f][1,2,4]Tpuazun-6-
KapOokcaMun
109 0 4-okco-N-[4-(4-okco-3,4- | 400.3 C:2.01 'H SIMP (500 MI'u, DMSO-ds) Casur 12.84 (s, 1H), 12.60
A auruapodranasus-1- D:3.40 (br.s., 1H), 8.34 (d, J=6.7 'y, 1H), 7.96 - 7.86 (m, 4H), 7.77
N-NH win)benun|-4,5,6,7- (d, J=7.6T'u, 1H), 7.65 (d, J=7.3 I'u, 2H), 2.92 (br. s., 2H),
terparuapo-1H-unnazon- 2.67 (br. s, 2H), 2.16 - 2.07 (m, 2H)
3-kapOokcamun
110 = N-[4-(4-0xco-3,4- 383.2 C: 173 'H SIMP (500 MI', DMSO-ds) Casur 12.83 (s, 1H), 10.78
TN Ifl auruapodranasus-1- D: 3.01 (s, 1H), 9.51 (s, 1H), 8.45 (d, J=5.8 I';, 1H), 8.35 (d, J=7.6
N~NH

wn)denun]-1H-
nupazonol 3,4-
b]nmupunun-3-

KapOoKcaMuz

Iy, 1H), 8.11 (d, J=8.2 T'y, 2H), 7.96 - 7.87 (m, 3H), 7.77 (d,
J=7.3 T, 1H), 7.69 (d, J=6.1 T, 1H), 7.61 (d, J=8.2 T'y, 2H)
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ITpumep

HaunmenoBanue

KX/MC
(M+H)

Meron
B3XX
RT (mun.)

'H AMP

111

N/

6-meTniI-4-okco-N-[4-(4-
OKCO0-3,4-
auruapodranazus-1-
wn)peHnn]-
4H,5H,6H,7H-pypo[2,3-
c]nupuaun-3-

kapOokcaMun

415.1

112

N-[4-(4-oxco-3,4-
auruapodranasus-1-
un)pennn]-[1,2,4]
TpHuazoso[1,5-
a|nmupuMuanH-2-

KapOoKcaMun

384.2

'H SIMP (400 MI'u, Mertanon-ds) Cupur 13.64 (br. s., 1H),
11.90 (s, 1H), 10.34 (dd, J=6.8, 2.0 'y, 1H), 9.86 (dd, J=4.3,
20T, 1H), 9.20-9.11 (m, 1H), 8.92 (d, J=8.5 I'y, 2H), 8.77
- 8.67 (m, 2H), 8.60 - 8.54 (m, 1H), 8.47 - 8.40 (m, 2H), 8.35
(dd, J=6.8, 4.3 I'u, 1H)

113

N-[4-(4-0kco-3,4-
nuruapodranazun-1-mm)
¢denmn|nupazono[ 1,5-a]
MUPUMUIUH-3-

kapOoKcaMuz

383.1

'H SIMP (400 MI'u, Mertanon-ds) Casur 13.62 (s, 1H), 10.97
(s, 1H), 10.20 (dd, J=6.9, 1.6 Ty, 1H), 9.75 (dd, J=4.1, 1.6
I, 1H), 9.57 (s, 1H), 9.18 - 9.14 (m, 1H), 8.76 - 8.68 (m,
4H), 8.61 - 8.56 (m, 1H), 8.43 (d, J=8.5 I'yy, 2H), 8.17 (dd,
J=7.0, 4.0 T, 1H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" | BDXKX
RT (mun.)
114 Cl | 5-xmop-N-[4-(4-0kco-3,4- 'H SIMP (400 MI'u, Mertanon-ds) Cusur 13.64 (br. s., 1H),
7 nuruapodranazus-1- 11.36 (br. s, 1H), 9.19-9.13 (m, 1H), 8.99 (d, J=1.8 I'y,
|\}‘NH wn)pennn -1 H-unnazon- 1H), 8.90 (d, J=8.8 I'r;, 2H), 8.72 (quind, J=7.4, 1.5 I'u, 2H),
3-kapBoKcaMua 8.62 - 8.53 (m, 2H), 8.39 (d, J=8.5 I'yy, 2H), 8.19 (dd, J=8.8,
1.8 'y, 1H)
115 0 N-[4-(4-0kc0-3 4- 399.1 TH SIMP (400 MI'w, Metanon-ds) Casur 13.64 (s, 1H), 12.14
‘81\(/"' nuruapodTanasus-1- (s, 1H), 9.19 - 9.14 (m, 1H), 9.12 - 9.04 (m, 2H), 8.96 - 8.90
S‘@ un)permn]-1,3- (m, 2H), 8.78 - 8.68 (m, 2H), 8.59 - 8.55 (m, 1H), 8.53 - 8.41
OeH30THa30-2- (m, SH)
KapOoKkcaMua
116 2-metun-N-[4-(4-okco- 400.2 'H SIMP (400 MI'i, Metanon-ds) Casur 13.62 (br. s., 1H),

3,4-nurunpodranaszun-1-
un)enun]-4,5,6,7-
terparuapo-2H-unnazon-

3-kapOokcamug

10.99 (s, 1H), 9.20 - 9.10 (m, 1H), 8.75 - 8.65 (m, 3H), 8.58 -
8.53 (m, 1H), 8.47 - 8.32 (m, 3H), 4.71 (s, 3H), 3.52 (¢, ]=5.8
Ty, 2H), 3.39 (t, J=5.9 T, 2H), 2.63 - 2.45 (m, 4H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" | BDXKX
RT (mun.)
117 MeO 4-metokcu-N-[4-(4-okco- | 4112 C:2.30 |'H SIMP (400 MI'u, DMSO-ds) Cupur 12.81 (br. s., 1H),
§ 3,4-nuruapogranasus-1- D:3.56 | 10.84 (s, 1H), 8.39 - 8.32 (m, 1H), 8.07 (s, 1H), 7.97 - 7.87
\ NH wn)pennn -1 H-unnon-3- (m, 4H), 7.81 - 7.77 (m, 1H), 7.60 (d, J=8.5 I'y, 2H), 7.23 -
KapBOKCaMHLL 7.16 (m, 2H), 6.88 - 6.82 (m, 1H), 4.15 (s, 3H)
118 0 N-[4-(4-0Kc0-3,4- 3832 C:2.58 |'H SIMP (400 MI', DMSO-de) Cupur 12.83 (br. s., 1H),
\ nuruapodTanasus-1- D:382 |11.24 (br. s, 1H), 8.38 - 8.33 (m, 1H), 8.19 (d, J=8.0 I'y,
N-0 un)perun]-1,2- 1H), 8.06 (d, J=8.8 T'wy, 2H), 7.97 - 7.87 (m, 3H), 7.83 - 7.73
eH30KCa30-3- (m, 2H), 7.67 - 7.62 (m, 2H), 7.60 - 7.54 (m, 1H)
KapOoKcaMua
119 Cl | 5-xymop-N-[4-(4-0kco-3,4- | 416.1 C:230
0 - ) ouruapodranasus-1-mi) D:3.61
\ ;H N denwn]- 1H-mupposo[2,3-

b]mupununs-2-

KapOoKcaMua
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ITpumep

HaunmenoBanue

KX/MC
(M+H)

Meron
B3XX
RT (mun.)

'H AMP

120

5-¢Top-N-[4-(4-okco-3,4-
muruapodranasus-1-
wn)penun]-1H-mupposo
[2,3-b]mupunun-3-

kapOokcaMun

398.2

C: 204
D: 3.43

'H SIMP (400 MI', DMSO-ds) Creur 12.80 (br. s., 1H),
10.09 (s, 1H), 8.60 (s, 1H), 8.37 - 8.30 (m, 2H), 8.26 (dd,
J=9.4,2.9 T, 1H), 7.99 - 7.86 (m, 5H), 7.81 - 7.75 (m, 1H),
7.58 (d, J=8.5 'y, 2H)

121

6-meTui-N-[4-(4-okco-
3,4-npurunpodranasun-1-
wn)perun|umunazol1,2-
a] nupasuH-2-

KapOoKkcaMua

397.1

122

1-merun-N-[4-(4-okco-
3,4-nurunpodranaszun-1-
wn)dennn]-1H-unmon-3-

KapOoKcaMua

3952

123

N~NH

OMe

5-merokcu-N-[4-(4-okco-
3,4-nurunpodranaszus-1-
wn)dennn]-1H-unnazon-

3-kapOokcamug

412.2

C: 223
D: 3.50

TH SIMP (400 MI', DMSO-ds) Cgur 12.80 (s, 1H), 10.47
(s, 1H), 8.35 (d, J=6.8 I';, 1H), 8.10 (d, J=8.8 I'yy, 2H), 7.96 -
7.86 (m, 2H), 7.78 (d, J=9.0 T'u, 1H), 7.64 (s, 1H), 7.61 - 7.55
(m, 3H), 7.12 (d, J=9.3 T, 1H), 3.85 (s, 3H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" | BDXKX
RT (mun.)
124 0 8-x110p-N-[4-(4-0kco-3,4- | 4152 C:2.03 |'H SIMP (400 MI'u, DMSO-d) Cupur 12.82 (br. s., 1H),
A\ nurHApodTaNasuH-1- D:325 [10.58 (br. s., 1H), 8.84 (s, 1H), 8.71 (d, J=4.5 T'y, 1H), 8.38 -
N= __I} win)denun |umunaszol 1,2- 833 (m, 1H), 8.08 (d, J=8.8 'y, 2H), 7.92 (qd, J=7.2, 5.5 I'Ly,
cl a] mHpasuH-2- 2H), 7.86 (d, J=4.5 Ty, 1H), 7.79 - 7.74 (m, 1H), 7.61 (d,
KapOokcamMuz J=8.5T1, 2H)
125 O 5-metoken-N-[4-(4-okco- | 411.3 C:241 |'H SMP (500 MI'u, DMSO-d) Capur 12.83 (br. s., 1H),
) e | Ao Tanasi- - D:3.63 |11.68 (br. s, 1H), 10.39 (br. s., 1H), 8.35 (d, J=7.6 Ty, 1H),
un)perwn]-1H-nnnon-2- 8.00 (d, J=8.5 I'n, 2H), 7.96 - 7.86 (m, 2H), 7.78 (d, J=7.6
KapOoKcaMua I'm, 1H), 7.61 (d, J=8.5T'1, 2H), 7.42 - 7.34 (m, 2H), 7.16 (s,
1H), 6.90 (dd, J=8.7, 1.4 'y, 1H), 3.79 (s, 3H)
126 0 7-metun-N-[4-(4-okco- 396.3 C:230 'H SIMP (500 MI'y, DMSO-dg) Casur 12.82 (s, 1H), 10.48
3,4-nurunpodranaszun-1- D:3.50 (s, 1H), 8.52 (d, J=7.3 'y, 1H), 8.48 (s, 1H), 8.34 (d, J=7.3

wn)enun |umunasof 1,2-
a] nupuanH-2-

KapOoKcaMuz

Iy, 1H), 8.10 (d, J=8.5 T', 2H), 7.98 - 7.86 (m, 2H), 7.76 (d,
J=7.9 T, 1H), 7.57 (d, J=8.2 T, 2H), 7.44 (s, 1H), 6.89 (d,
J=7.0 T, 1H), 2.40 (s, 3H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
127 o 6-merokcu-1-metmn-N- 4252 C:271 'H SMP (500 MI'u, DMSO-ds) Casur 12.83 (s, 1H), 10.40
% [4-(4-0okco-3,4- D:3.82 (s, 1H), 8.38 - 8.31 (m, 1H), 7.97 (d, J=8.5 'y, 2H), 7.95 -
o auruapodranazus-1- 7.86 (m, 2H), 7.77 (d, J=7.3 T'y, 1H), 7.62 - 7.54 (m, 3H),
wn)pennn]-1H-unnomn-2- 7.34 (s, 1H), 7.07 (s, 1H), 6.80 (dd, J=8.9, 2.1 I'y, 1H), 4.01
kapOokcaMun (s, 3H), 3.86 (s, 3H)
128 o N-[4-(4-oxco-3,4- 4393 C:2.75 'H SIMP (500 MI'u, DMSO-ds) Casur 12.83 (s, 1H), 11.54
\)J\ﬂ@i(}— ouruapodranasus-1- D:3.89 (br. s, 1H), 10.31 (s, 1H), 8.35 (d, J=7.9 ', 1H), 8.00 (d,
wi)enun|-6-(mponaH-2- J=8.5T1, 2H), 7.96 - 7.86 (m, 3H), 7.78 (d, J=7.3 I'u, 1H),
wiokcu)- 1 H-uanon-2- 7.60 (d, J=8.5 ', 2H), 7.56 (d, J=8.5 'y, 1H), 7.41 (s, 1H),
KapOoKcamMua 6.93 (s, 1H), 6.72 (dd, J=8.5, 1.8 I';, 1H), 4.58 (dt, J=12.2,
6.1 I'y, 1H), 1.30 (d, J=6.1 I'u, 6H)
129 o) H 7-merokcu-N-[4-(4-okco- | 4113 C:254 'H SIMP (500 MI', DMSO-dg) Casur 12.84 (s, 1H), 11.66
N Ve 3,4-nurunpodranaszun-1- D:3.73 (s, 1H), 10.36 (s, 1H), 8.39 - 8.32 (m, 1H), 7.98 (d, J=8.5 I'w,

wn)dennn]-1H-unnon-2-

KapOoKcaMuz

2H), 7.94 - 7.86 (m, 2H), 7.78 (d, J=7.3 T, 1H), 7.62 (d,
J=8.5 T, 2H), 7.34 (s, 1H), 7.26 (d, J=8.2 Ty, 1H), 7.03 (t,
J=7.9Twu, 1H), 6.81 (d, J=7.6 Ty, 1H), 3.96 (s, 3H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
130 o 5-arokcu-1-merun-N-[4- 4392 C:2.70 'H AMP (500 MI'u, DMSO-ds) Cnsur 12.84 (s, 1H), 10.49
| N (4-oxco-3,4- D:3.90 (s, 1H), 8.40 - 8.29 (m, 1H), 7.98 (d, J=8.5 I'y, 2H), 7.94 -
auruapodranazus-1- 7.86 (m, 2H), 7.80 - 7.74 (m, 1H), 7.59 (d, J=8.5 I'y, 2H),
OEt |um)denun]-1H-unnon-2- 749 (d,J=9.2Tu, 1H), 7.27 (s, 1H), 7.17 (d, J=2.1 'y, 1H),
KapOokcamMuz 6.97 (dd, J=8.9, 2.4 'y, 1H), 4.05 (q, J=6.9 I'y, 2H), 4.01 (s,
3H), 1.36 (t, J=6.9 I'u, 3H)
131 0 2-metun-N-[4-(4-okco- 396.2 C:2.16 'H SIMP (500 MI'u, DMSO-ds) Cnur 12.85 (br. s., 1H),
W 3,4-nurunpodranaszun-1- D: 3.47 10.86 (br. s., 1H), 8.35 (d, J=7.9 'y, 1H), 8.00 - 7.84 (m,
/N\N wi)ennn|-2H-unnaszon- 5H), 7.76 (t, J=8.2 I'u, 2H), 7.63 (d, J=8.2 I';, 2H), 7.38 (4,
3-xapOokcamun J=7.5Tu, 1H), 7.28 (t, J=7.2 I'u, 1H), 4.38 (s, 3H)
132 0 N-[4-(4-oxco-3,4- 4243 C:293 'H SIMP (500 MI', DMSO-dg) Casur 12.84 (s, 1H), 10.29
W auruapodranasus-1- D: 4.06 (s, 1H), 8.35 (d, J=8.5 Ty, 1H), 8.25 (d, J=8.2 'y, 1H), 8.08

wn)denun]-1-(nponan-2-
wn)-1H-unnazon-3-

KapOoKcaMuz

(d, J=8.5 T, 2H), 7.98 - 7.83 (m, 3H), 7.79 (d, J=7.6 T,
1H), 7.61 (d, J=8.5 T, 2H), 7.50 (t, J=7.5 T'u, 1H), 7.34 (t,
J=7.5 T, 1H), 5.16 (quin, J=6.6 T, 1H), 1.62 (d, J=6.4 T'wy,
GH)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
133 0 N-[4-(4-0oxco-3,4- 383.1 C: 190 'H SMP (500 MI'u, DMSO-ds) Casur 12.83 (s, 1H), 10.77
\(“\EN\ N nuruapodranazus-1-mm) D: 3.05 (s, 1H), 9.23 (s, 1H), 8.72 (s, 1H), 8.70 - 8.64 (m, 1H), 8.34
N\Z/N ¢benmn|umunasol 1,2-a] (d,J=79Twu, 1H), 8.11 (d, J=8.5T'u, 2H), 8.03 (d, J=4.9I'ny,
upa3uH-2-KapOoOKCaMuA 1H), 7.95 - 7.86 (m, 2H), 7.76 (d, J=7.3 T'u, 1H), 7.59 (d,
J=8.2T'u, 2H)
134 0 N-[4-(4-oxco-3,4- 386.2 C:193 'H SMP (500 MI'u, DMSO-ds) Crsur 12.80 (s, 1H), 9.99 (s,
\(U\EN\ muruapodranasus-1- D: 321 1H), 8.34 (d, J=6.7 I'u, 1H), 8.03 (d, J=8.5 ', 2H), 7.94 -
N>\_—_> wn)pernn]- 7.84 (m, 2H), 7.78 - 7.67 (m, 2H), 7.53 (d, J=8.5 I'y, 2H),
5H,6H,7H,8H- 4.09 -3.96 (m, 2H), 2.82 (t, J=6.0 ', 2H), 2.01 - 1.81 (m,
nMuaaso| 1,2-a]nupunus- 4H)
2-kapOokcamuz
135 o = N-[4-(4-oxco-3,4- 3822 C:2.03 'H SIMP (400 MI', DMSO-dg) Casur 12.79 (br. s., 1H),
\ N Ifl auruapodranazun-1- D:3.24 10.03 (s, 1H), 8.53 (dd, J=7.9, 1.6 'y, 1H), 8.49 (s, 1H), 8.39
NH

wn)denun]-1H-
nupposio[2,3-b Jnupunus-

3-kapOokcamu;y

-8.30 (m, 2H), 8.00 - 7.86 (m, 4H), 7.81 - 7.76 (m, 1H), 7.62
-7.54 (m, 2H), 7.24 (dd, J=8.0, 4.8 'y, 1H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" | BDXKX
RT (mun.)
136 @ 1-6en3un-N-[4-(4-okco- 471.4 C:3.12 'H AMP (400 MTI'u, DMSO-ds) Cur 12.81 (br. s., 1H),
W 3,4-nuruapogranasus-1- D:422 |10.60 (s, 1H), 8.39 - 8.29 (m, 1H), 7.99 - 7.93 (m, 2H), 7.93 -
N win)pennn|-1H-unnon-2- 7.85 (m, 2H), 7.82 - 7.71 (m, 2H), 7.58 (d, J=8.8 'y, 3H),
KapBOKCaMHLL 747 (s, 1H), 7.34 - 7.23 (m, 3H), 7.23 - 7.08 (m, 4H), 5.91 (s,
2H)
137 0 1-(2-ruapokcH-2- 4542 E:1.64 |'H SIMP (500 MT'y, DMSO-de) d 12.85 (s, 1H), 10.44 (s,
2 N— OH |mMernmmpormn)-N-[4-(4- F:1.60 |1H), 8.35(d, J=7.7 T, 1H), 8.23 (d, J=8.0 T'wy, 1H), 8.08 (d,
/>Z/ 0KCO-3,4- J=8.0 T, 2H), 7.92 (t, J=8.8 T'y, 2H), 7.87 (d, J=8.8 T'y, 1H),
muruapodranasus-1- 7.78 (d, J=7.7 T, 1H), 7.60 (d, J=8.0 I';, 2H), 7.48 (t, J=7.6
wn)denun]-1H-unnazon- I'u, 1H), 7.32 (t, J=7.3 T'u, 1H), 4.79 (s, 1H), 4.49 (s, 2H),
3-xapOokcamun 1.19 (s, 6H)
138 O 1-(2-runpoxcu-2- 4532 E: 1.65 'H SIMP (500 MI'y, DMSO-dg) d 12.83 (br. s., 1H), 10.01
= metuinponun)-N-[4-(4- F: 1.66 (br. s., 1H), 8.38 (br. s., 1H), 8.35 (d, J=7.4 'y, 1H), 8.24 (d,

OKCO0-3,4-
muruapodranasus-1-
wn)dennn]-1H-unmon-3-

KapOoKcaMuz

J=6.9 Ty, 1H), 7.97 (d, J=8.0 I'y, 2H), 7.95 - 7.86 (m, 2H),
7.80 (d, J=6.9 T'u, 1H), 7.66 (d, J=8.0 'y, 1H), 7.57 (d, J=7.7
Ty, 2H), 7.28 - 7.12 (m, 2H), 4.85 (br. s., 1H), 4.17 (br. .,
2H), 1.15 (br. s., 6H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
139 o = 2,7-numernn-N-[4-(4- 410.2 E: 1.09
\ejiN > J OKCO-3,4- F:1.43
N muruapodranasus-1-
wn)ennn Jumunasof 1,2-
a|nupuanH-3-
kapOokcaMun
140 0 Nf} 2-3tun-N-[4-(4-okco-3,4- | 4112 E: 1.15 'H SIMP (500 MI'u, DMSO-ds) d 12.83 (s, 1H), 10.33 (s,
\ﬁ />/N auruapodranasus-1-mi) F: 146 1H), 9.25 (dd, J=6.9, 1.9T'y, 1H), 8.67 (dd, J=4.1, 1.9 T,
N ¢benmn|umunasol 1,2-a] 1H), 8.38 - 8.33 (m, 1H), 7.97 - 7.87 (m, 4H), 7.79 - 7.75 (m,
MUPUMHUIUH-3- 1H), 7.62 (d, J=8.5 'y, 2H), 7.22 (dd, J=6.7, 4.3 T'u, 1H),
KapOoKcamuz 3.11 (q, J=7.5 'y, 2H), 1.33 (t, J=7.6 'y, 3H)
141 o =\_OMe | 6-MeTOKCU-N-[4-(4-0kco- | 412.1 E: 1.41 'H SIMP (500 MI'u, DMSO-de) d 12.81 (s, 1H), 10.11 (s,
i N J 3,4-nurunpodranaszun-1- F: 141 1H), 8.74 (s, 1H), 8.55 (d, J=1.9 ', 1H), 8.35(dd, J=7.7, 1.4
N

wn)denun|mupasonol 1,5-
a|mupuanH-3-

KapOOKcaMuz

Iy, 1H), 8.18 (d, J=9.6 T'u, 1H), 7.96 (d, J=8.5 I'y, 2H), 7.91
(ddd, J=9.6, 7.6, 1.5 Ty, 2H), 7.81 - 7.76 (m, 1H), 7.58 (d,
J=8.5 'y, 2H), 7.36 (dd, J=9.6, 2.2 T, 1H), 3.88 (s, 3H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
142 O 1-[2-(mumeTnIaMuHO) 4532 E: 137 'H SIMP (500 MI'u, DMSO-ds) d 12.84 (s, 1H), 10.42 (s,
VISI/Q stun|-N-[4-(4-okco-3,4- F: 141 1H), 9.44 (br. s, 1H), 8.36 (d, J=7.4 ', 1H), 8.29 (d, J=8.0
N-N auruapodranazus-1- I'u, 1H), 8.06 (d, J=8.5 I', 2H), 7.96 - 7.89 (m, 3H), 7.77 (d,
2 win)pennn|-1H-unnazon- J=8.0Tn, 1H), 7.67 - 7.55 (m, 3H), 7.41 (t, J=7.6 ', 1H),
N~ 3-xkapOoxcamun 4.96 (br. s., 2H), 3.77 (br. s, 2H), 3.02 - 2.85 (m, 6H)
143 ) 2-(oxcuTan-3-unmerun)- | 4522 E:1.14 'H SIMP (500 MI'u, DMSO-ds) d 12.87 (s, 1H), 11.37 (s,
W N-[4-(4-oxco-3,4- F:1.14 1H), 8.39 - 8.35 (m, 1H), 8.31 (d, J=8.5 'y, 1H), 8.06 (d,
~N auruapodranasus-1- J=8.8 Ty, 1H), 8.02 - 7.89 (m, SH), 7.74 (d, J=7.7 'y, 1H),
é wi)ennn|-2H-unnaszon- 7.70 (d, J=8.5T1, 3H), 5.23 - 5.15 (m, 2H), 4.97 - 4.88 (m,
O 3-kapOokcamus 2H), 4.70 (dd, J=11.3, 5.0 ', 1H), 3.73 (br. s., 2H), 3.68 -
3.58 (m, 1H)
144 é\p 1-(oxcuran-3-unmernn)- | 452.1 E:1.15 'H SIMP (500 MI'u, DMSO-dg) d 12.82 (s, 1H), 10.40 (s,
< N-(4-(4-okco-3,4- F:1.14 1H), 8.35 (d, J=7.7 ', 1H), 8.25 (d, J=8.0 'y, 1H), 8.15 -
N-N

nuruapodranazun-1-
wn)dennn)-1H-unnazon-

3-kapOokcamug

8.05 (m, J=8.3 ', 2H), 7.97 - 7.88 (m, 3H), 7.78 (d, J=8.0
Iy, 1H), 7.64 - 7.58 (m, J=8.5 T'w, 2H), 7.53 (t, J=7.7 'y,
1H), 7.35 (¢, J=7.4 T, 1H), 4.89 (d, J=7.2 Ty, 2H), 4.78 -
4.67 (m, 2H), 4.55 (t, J=6.1 T'y, 2H), 3.68 - 3.56 (m, 1H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
145 o) 1-[(3-meTunokcuTaH-3- 466.2 E: 1.63 'H SIMP (500 MI'u, DMSO-ds) d 12.82 (s, 1H), 10.36 (s,
W un)metun |-N-[4-(4-okco- F:1.62 1H), 835 (d, J=7.4T'y, 1H), 8.26 (d, J=8.3 I'y, 1H), 8.13 -
NN 3,4-nuruapodranazun-1- 8.02 (m, J=8.0 I'y, 2H), 8.00 - 7.85 (m, 3H), 7.77 (d, J=7.7
\\bo win)pennn|-1H-unnazon- I'm, 1H), 7.63 - 7.58 (m, J=8.0 I';, 2H), 7.53 (t, J=7.6 I'Ly,
3-kapOokcamun 1H), 7.35 (t, J=7.4 ', 1H), 4.80 (br. s, 4H), 4.33 (d, J=5.8
I'y, 2H), 1.20 (s, 3H)
146 O N-[4-(4-0oxco-3,4- 466.2 E: 1.63 'H SIMP (500 MI'u, DMSO-ds) d 12.82 (s, 1H), 10.46 (s,
W auruapodranasus-1- F: 1.64 1H), 8.35 (d, J=7.4 'y, 1H), 8.26 (d, J=8.0 I'y, 1H), 8.13 -

wi)benun|-1-(okconan-3-
wimetnn)- | H-ungazon-3-

KapOoKkcaMun

8.04 (m, J=7.7 'y, 2H), 7.96 - 7.87 (m, 3H), 7.78 (d, J=7.7
Ty, 1H), 7.67 - 7.57 (m, J=8.0 T'w, 2H), 7.53 (t, J=7.7 'y,
1H), 7.35 (t, J=7.3 T, 1H), 4.57 (d, J=7.4 T, 2H), 3.86 (d,
J=7.2 Ty, 1H), 3.74 - 3.64 (m, 2H), 3.59 (br. s., 1H), 3.05 -
2.94 (m, 1H), 1.95 (dd, J=11.8, 7.2 ', 1H), 1.72 (dd, J=12.2,
6.5 ', 1H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
147 0 1-[3-(Oen3unokcn)-2- 546.2 E:1.95 'H SIMP (500 MI'u, DMSO-ds) d 12.82 (s, 1H), 10.48 (s,
W;OOH ruapokcunponui|-N-[4- F:1.95 1H), 8.39 - 8.33 (m, 1H), 8.25 (d, J=8.0 ', 1H), 8.10 - 8.05
\_Q—OBn (4-oxco-3,4- (m, 2H), 7.98 - 7.87 (m, 2H), 7.83 - 7.74 (m, 2H), 7.62 - 7.58
muruapodranasus-1- (m, 2H), 7.48 (ddd, J=8.3, 7.1, 0.8 T'u, 1H), 7.39 - 7.35 (m,
wn)denun]-1H-unnazon- 4H), 7.35 -7.32 (m, 1H), 7.32 - 7.27 (m, 1H), 5.24 (d, J=5.5
3-kapbokcamun I'y, 1H), 4.71 - 4.61 (m, 1H), 4.59 - 4.51 (m, 3H), 431 - 4.21
(m, 1H), 3.51 (d, J=5.5 'y, 2H)
148 0 N-[4-(4-0xco-3,4- 466.3 E:1.84 'H SIMP (500 MI'u, DMSO-ds) d 12.82 (s, 1H), 10.49 (s,
\(U\(Q auruapodranasus-1- F:1.83 1H), 8.37 - 8.34 (m, 1H), 8.25 (d, J=8.3 I';, 1H), 8.12 - 8.07

wn)denun]-1-(okconan-2-
wimetun)- | H-unnazon-3-

KapOokcaMun

(m, 2H), 7.97 - 7.88 (m, 2H), 7.84 (d, J=8.5 T', 1H), 7.80 -
7.76 (m, 1H), 7.63 - 7.57 (m, 2H), 7.50 (ddd, J=8.4, 7.0, 1.1
Iy, 1H), 7.33 (td, J=7.5, 0.7 T, 1H), 4.62 (d, J=5.8 T'w, 2H),
4.40 (t, J=6.3 Ty, 1H), 3.81 - 3.72 (m, 1H), 3.62 (dt, ]=8.2,
6.8 'y, 1H), 2.12 - 1.92 (m, 1H), 1.88 - 1.79 (m, 2H), 1.78 -
1.68 (m, 1H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
149 1-(2,3- 456.2 E: 1.40 'H SIMP (500 MI'u, DMSO-ds) d 12.82 (s, 1H), 10.49 (s,
\ JUTUAPOKCHITPOITIII)-/N- F:1.38 1H), 8.38 - 8.33 (m, 1H), 8.25(d, J=8.3 I';, 1H), 8.12 - 8.09
AN [4-(4-oxco-3,4- (m, 1H), 8.09 - 8.07 (m, 1H), 7.97 - 7.89 (m, 2H), 7.82 - 7.76
o muruapodranasus-1- (m, 2H), 7.62 - 7.58 (m, 2H), 7.49 (ddd, J=8.4, 7.0, 1.1 'y,
win)pennn|-1H-unnazon- 1H), 7.35 - 7.30 (m, 1H), 5.04 (d, J=5.2 T'u, 1H), 4.86 (t,
3-kapOokcamun J=5.6 T, 1H), 4.66 (dd, J=14.2, 3.7 I', 1H), 4.48 (dd,
J=14.2,8.1T'n, 1H), 4.13 - 4.03 (m, 1H), 3.53 - 3.40 (m, 2H)
150 1-(oxcan-4-unmerun)-N- | 480.0 E: 1.80 'H SMP (500 MI'u, DMSO-ds) d 12.82 (s, 1H), 10.47 (s,
\ [4-(4-oxco-3,4- F:1.79 1H), 8.35 (dd, J=7.6, 1.2 T'u, 1H), 8.25 (d, J=8.3 I'y, 1H),

N~N
=

auruapodranasus-1-
wn)denun]-1H-unnazon-

3-kapOokcamun

8.15 - 8.05 (m, J=8.5 I'ny, 2H), 7.94 - 7.84 (m, 3H), 7.82 -
7.74 (m, 1H), 7.63 - 7.56 (m, J=8.5 T'n, 2H), 7.55 - 7.47 (m,
1H), 7.34 (t, J=7.4 T, 1H), 4.48 (d, J=7.2 T, 2H), 3.88 -
3.76 (m, 2H), 3.29 - 3.18 (m, 2H), 2.37 - 2.21 (m, 1H), 1.50 -
1.26 (m, 4H)
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Ipumep R HaumeHoBaHue KX/MC| Meron 'H amp
(M+H)" | BDXKX
RT (mun.)
151 1-(2-metokcmsTin)-N-[4- | 4402 | E:1.73 |'H SIMP (500 MI';, DMSO-ds) d 12.82 (s, 1H), 10.49 (s,
\ (4-0kco-3,4- F:1.73 |1H), 8.35(dd, J=7.8, 1.2 T, 1H), 8.25 (d, J=8.3 I'wy, 1H),
N\N\_\ muruapodranasus-1- 8.13 -8.06 (m, 2H), 7.95 - 7.88 (m, 2H), 7.84 (d, J=8.5T1,
O— | un)bennn]-1H-unmason- 1H), 7.78 (dd, J=7.8, 1.0 T, 1H), 7.64 - 7.58 (m, 2H), 7.50
3-KkapOOKCAMHTL (ddd, J=8.4, 7.2, 1.0 Ty, 1H), 7.34 (t, J=7.6 ', 1H), 4.75 (t,
J=5.4 T, 2H), 3.88 (t, J=5.2 Ty, 2H), 3.23 (5, 3H)
152 1-(oxkcntan-2-nnmetun)- | 4522 | E:1.61 |H AMP (500 MI', DMSO-ds) d 12.82 (s, 1H), 10.50 (s,
\ N-[4-(4-0kco-3 4- F:1.61 |1H), 8.35(dd,J=7.6, 1.2 T, 1H), 8.25 (d, J=8.3 I'wy, 1H),
N~N

auruapodranasus-1-
wn)denun]-1H-unnazon-

3-kapOokcamun

8.14 - 8.05 (m, J=8.5 I'ny, 2H), 7.97 - 7.88 (m, 3H), 7.80 -
7.74 (m, 1H), 7.64 - 7.57 (m, J=8.5 T'n, 2H), 7.50 (dd, J=8.5,
1.1 T, 1H), 7.34 (t, J=7.4 Ty, 1H), 5.33 - 5.15 (m, 1H), 4.90
(dd, J=14.9, 6.3 T, 1H), 4.80 (dd, J=14.9, 3.9 T'u, 1H), 4.48
(ddd, J=8.4, 7.0, 5.8 T'y, 1H), 4.30 (dt, J=9.0, 5.9 T'y, 1H),
2.78 -2.72 (m, 1H), 2.60 - 2.54 (m, 1H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" | BDXKX
RT (mun.)
153 ) 1-(2-runpoxcunporun)- | 4402 E: 155 |'HSAMP (500 My, DMSO-de) d 12.85 (s, IH), 10.51 (s,
\ N-[4-(4-0Kco-3,4- F:1.55 |1H), 8.35(dd, J=7.8, 1.2 T, 1H), 8.24 (d, J=8.3 I'wy, 1H),
NN (OH murunpodTanasun-1- 8.12 - 8.06 (m, J=8.5 I'w, 2H), 7.97 - 7.87 (m, 2H), 7.83 (d,
wn)pennn -1 H-unnazon- J=8.5Tn, 1H), 7.79 - 7.75 (m, 1H), 7.62 - 7.57 (m, J=8.5 I'y,
3-KkapOOKCAMHTL 2H), 7.53 - 7.46 (m, 1H), 7.32 (t, J=7.4 Ty, 1H), 5.02 (d,
J=5.0 T, 1H), 447 (d, J=6.1 T, 2H), 4.32 - 4.19 (m, 1H),
1.16 (d, J=6.3 T, 3H)
154 0 1-[2-(2-MeTokcudTOKCH) | 4843 E: 1.66 | HSAMP (500 MI'y, DMSO-de) d 12.85 (s, 1H), 10.54 (s,
,ll\N stun|-N-[4-(4-okco-3,4- F: 1.66 1H), 8.35 (dd, J=7.8, 1.2 T'u, 1H), 8.25 (d, J=8.3 I'y, 1H),
\_\O auruapodranasus-1- 8.14 - 8.06 (m, J=8.5 I', 2H), 8.00 - 7.89 (m, 2H), 7.86 (d,
_\—O

wn)denun]-1H-unnazon-

3-kapOokcamun

J=8.5 T, 1H), 7.83 - 7.75 (m, 1H), 7.65 - 7.58 (m, J=8.5 I',
2H), 7.51 (t, J=7.7 T, 1H), 7.34 (t, J=7.4 T'u, 1H), 4.75 (t,
J=5.4 T, 2H), 3.96 (t, J=5.4 T, 2H), 3.51 (dd, J=5.6, 3.7 T,
2H), 3.13 (s, 3H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
155 0 1-(2-rugpoKkcHy THIT )-N- 426.2 E: 1.43 'H SIMP (500 MI'u, DMSO-ds) d 12.85 (s, 1H), 10.53 (s,
W [4-(4-0okco-3,4- F:1.42 1H), 835 (dd, J=7.7, 1.4 'y, 1H), 8.25 (d, J=8.3 I'y, 1H),
NN auruapodranazus-1- 8.13 -8.07 (m, J=8.5 'y, 2H), 7.97 - 7.88 (m, 2H), 7.82 (d,
\\\OH wn)pennn -1 H-unnazon- J=8.5Tn, 1H), 7.80 - 7.76 (m, 1H), 7.62 - 7.58 (m, J=8.5 I'y,
3-kapOokcamun 2H), 7.52 - 7.47 (m, 1H), 7.33 (t, J=7.4 'y, 1H), 4.98 (4,
J=5.5Tu, 1H), 4.62 (t, J=5.4 'y, 2H), 3.94 (q, J=5.5 'y, 2H)
156 0 1-[2-(okcan-4-un)aTuin]- 4943 E: 1.96 'H SMP (500 MI'u, DMSO-ds) d 12.85 (s, 1H), 10.50 (s,
\ N-[4-(4-0xco-3,4- F:1.92 1H), 8.38 - 8.33 (m, 1H), 8.26 (d, J=8.3 I'y, 1H), 8.12 - 8.07
NN auruapodranasus-1- (m, J=8.5T'u, 2H), 7.97 - 7.89 (m, 2H), 7.85 (d, J=8.5I'y,
wn)denun]-1H-unnazon- 1H), 7.78 (d, J=7.4 ', 1H), 7.63 - 7.57 (m, J=8.5 I'y, 2H),
O |3-kapbokcamun 7.52 (t,J=7.7Tu, 1H), 7.34 (t, J=7.6 I'uy, 1H), 4.62 (t, J=7.4

Iy, 2H), 3.83 (dd, J=11.3, 3.0 T'wy, 2H), 3.25 (t, J=11.0 ',
2H), 1.96 - 1.87 (m, 2H), 1.67 (d, J=12.9 Ty, 2H), 1.53 (ddt,
J=14.4,7.2,3.8 Ty, 1H), 1.26 (qd, J=12.2, 4.5 Ty, 2H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
157 O 1-[2-(Cen3unokcu)stun]- | 516.3 E:2.08 'H SIMP (500 MI'u, DMSO-ds) d 12.85 (s, 1H), 10.53 (s,
i N-[4-(4-0kco-3,4- F:2.11 1H), 8.37 - 8.33 (m, 1H), 8.26 (d, J=8.0 I'uy, 1H), 8.12 - 8.07
N~y auruapodranazus-1- (m, J=8.5T, 2H), 7.96 - 7.84 (m, 3H), 7.78 (d, J=7.7 'y,
win)pennn|-1H-unnazon- 1H), 7.64 - 7.58 (m, J=8.5 ', 2H), 7.50 (t, J=7.7 'y, 1H),
OBn 3-xkapOoxcamun 734 (t,J=7.6T'y, 1H), 7.27 - 7.19 (m, 3H), 7.15 - 7.10 (m,
2H), 4.81 (t,J=5.1 T, 2H), 4.47 (s, 2H), 3.97 (t, J=5.2 Ty,
2H)
158 0 F | 6-¢Top-1-(2-runpokcu-2- | 4722 E: 1.65 'H SIMP (500 MI'u, DMSO-ds) d 12.85 (s, 1H), 10.49 (s,
\8\\(@/ mMeTuiponun)-N-[4-(4- F: 1.66 1H), 835 (dd, J=7.7, 1.4 'y, 1H), 8.23 (dd, J=8.8, 5.5T1,

OKCO0-3,4-
auruapodranasus-1-
wn)denun]-1H-unnazon-

3-kapOokcamun

1H), 8.09 - 8.05 (m, J=8.8 'y, 2H), 7.97 - 7.89 (m, 2H), 7.80
-7.76 (m, 1H), 7.73 (dd, J=9.9, 1.9 T, 1H), 7.63 - 7.58 (m,
J=8.8 T'w, 2H), 7.21 (td, J=9.1, 1.9 T, 1H), 4.45 (s, 2H), 1.19
(s, 6H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" | BDXKX
RT (mun.)
159 0 F | 6-¢rop-1-(okcuran-3- 470.3 E:1.74 |'H SMP (500 MI'u, DMSO-de) d 12.85 (s, 1H), 10.48 (s,
W wimeti)-N-[4-(4-oxco- F:1.71 |1H), 8.41 -8.31 (m, 1H), 8.24 (dd, J=8.9, 5.4 Ty, 1H), 8.15 -
N~N \—<>o 3,4-guruapodranasun-1- 8.01 (m, J=8.5 I'y, 2H), 8.01 - 7.85 (m, 3H), 7.77 (d, J=7.7
win)pennn|-1H-unnazon- I'm, 1H), 7.66 - 7.52 (m, J=8.5 'y, 2H), 7.24 (td, J=9.1, 1.9
3-kapBGoKcaMua 'y, 1H), 4.85 (d, J=7.4 T, 2H), 4.69 (dd, J=7.7, 6.3 T, 2H),
4.54 (t,J=6.2 T, 2H), 3.71 - 3.54 (m, 1H)
160 0 N-[4-(4-0kc0-3 4- 4733 | A:10.97 |'H SAMP (400 MI', DMSO-ds) d 12.82 (s, 1H), 10.59 (s,
1 nuruapodTanasus-1- B: 1036 |1H), 8.62 - 8.49 (m, 1H), 8.42 - 8.23 (m, 2H), 8.14 - 8.04 (m,
Nﬂ\l\_@ wn)pennn]-1-(mupunus- 2H), 7.94 - 7.88 (m, 2H), 7.84 - 7.73 (m, 3H), 7.61 - 7.56 (m,
2-unmerun)- 1 H-unnazon- 2H), 7.50 (ddd, J=8.4, 7.0, 1.1 I'y, 1H), 7.38 - 7.31 (m, 2H),
3-xapOokcamun 7.16 (d, J=7.9 'y, 1H), 5.97 (s, 2H)
161 o) N-[4-(4-0xco-3,4- 4733 A:8.60 'H SIMP (500 MI'u, DMSO-de) d 12.82 (s, 1H), 10.57 (s,
auruapodranasus-1- B:9.15 1H), 8.77 (d, J=4.1 'y, 1H), 8.62 (br. s., 1H), 8.42 - 8.33 (m,

N-~N\_<\i[\/j)

wn)enrun]-1-(mupunus-
3-unmerun)-1H-unnazon-

3-kapOokcamu;y

1H), 8.28 (d, J=8.0 ', 1H), 8.09 (d, J=8.8 'y, 2H), 7.98 -
7.89 (m, 3H), 7.89 - 7.83 (m, 1H), 7.82 - 7.74 (m, 1H), 7.60
(d, J=8.5 T, 2H), 7.56 - 7.49 (m, 2H), 7.37 (t, J=7.6 Ty, 1H),
5.94 (s, 2H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
162 1-[3- 5303 E:2.15 'H SIMP (500 MI'u, DMSO-ds) d 12.84 (s, 1H), 10.52 (s,
- (6enzunokcu ))npomnmi|-N- F:2.14 1H), 8.35 (d, J=7.7 'y, 1H), 8.26 (d, J=8.3 I'y, 1H), 8.12 -
\_\—OBn [4-(4-0kco-3,4- 8.07 (m, J=8.3 I'y, 2H), 7.97 - 7.87 (m, 2H), 7.79 (t, J=9.5
muruapodranasus-1- I'm, 2H), 7.62 - 7.56 (m, J=8.5 'y, 2H), 7.50 (t, J=7.7 I'y,
wn)dennn]-1H-unnazon- 1H), 7.37 - 7.27 (m, 6H), 4.67 (t, J=6.9 I'u, 2H), 4.44 (s, 2H),
3-kapbokcamun 3.45 (t,J=5.9T1, 2H), 2.24 (t, J=6.5 I'u, 2H)
163 0 1-(3-merokcunponmn)-N- | 4542 E:1.78 'H SIMP (500 MI'u, DMSO-ds) d 12.84 (s, 1H), 10.53 (s,
W [4-(4-0kco-3,4- F:1.77 1H), 8.35 (d, J=7.7 'y, 1H), 8.26 (d, J=8.3 I'y, 1H), 8.13 -

NN

\_\~0Me

auruapodranasus-1-
wn)denun]-1H-unnazon-

3-kapOokcamun

8.06 (m, J=8.5 ', 2H), 7.98 - 7.89 (m, 2H), 7.79 (t, J=9.1
Iy, 2H), 7.64 - 7.57 (m, J=8.3 T', 2H), 7.51 (d, J=8.0 T'wy,
1H), 7.34 (t, J=7.4 T, 1H), 4.63 (t, J=6.9 I'n, 2H), 3.32 -
3.29 (m, 2H), 3.22 (s, 3H), 2.18 (t, J=6.5 'y, 2H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
164 1-(3-ruapOKCHUITPOIIHIT)- 4403 E: 1.48 'H SIMP (500 MI'u, DMSO-ds) d 12.84 (s, 1H), 10.52 (s,
\ N-[4-(4-0xco-3,4- F:1.48 1H), 8.35 (d, J=7.7 'y, 1H), 8.25 (d, J=8.3 I'y, 1H), 8.15 -
N\N\_\_OH auruapodranazus-1- 8.08 (m, J=8.3 I'y, 2H), 7.96 - 7.86 (m, 2H), 7.82 (d, J=8.5
win)pennn|-1H-unnazon- I'm, 1H), 7.78 (d, J=7.7T'q, 1H), 7.62 - 7.57 (m, J=8.3 I'Ly,
3-xkapOoxcamun 2H), 7.51 (t,J=7.6 ', 1H), 7.34 (t, J=7.6 'y, 1H), 4.70 (t,
J=5.0 Ty, 1H), 4.64 (t, J=7.0 I'y, 2H), 3.45 (q, J=5.8 I'y, 2H),
2.09 (t, J=6.6 'y, 2H)
165 N-[4-(4-oxco-3,4- 4733 E: 1.20 'H SIMP (500 MI'u, DMSO-ds) d 12.85 (s, 1H), 10.65 (s,
\ auruapodranasus-1- F:1.58 1H), 8.65 (d, J=5.2 'y, 2H), 8.32 (d, J=8.0 I';, 1H), 8.35 (d,

wn)denun]-1-(mupunuH-
4-unmerun)-1H-unnazon-

3-kapOokcamun

J=7.4Twn, 1H), 8.16 - 8.03 (m, J=8.3 I'yy, 2H), 7.98 - 7.89 (m,
2H), 7.84 (d, J=8.5 T, 1H), 7.77 (d, J=7.7 T, 1H), 7.64 -
7.58 (m, J=8.3 T, 2H), 7.54 (t, J=7.7 T, 1H), 7.43 - 7.35
(m, 3H), 6.04 (s, 2H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" | BDXKX
RT (mun.)
166 0 y | V[4-(4-0xco-3 4- 3822 | E:096 |'H AMP (500 MI'w, DMSO-ds) d 13.18 (br. s., 1H), 12.86 (s,
I 4 Y | maruapodranasus-1- F:1.03 |1H), 10.46 (s, IH), 9.58 (br. s., 1H), 8.81 (s, 1H), 8.52 (d,
N wn)penun]-1H-mupposo J=6.1T1, 1H), 8.35 (d, J=8.0 'y, 1H), 8.05 (d, J=6.3 I'y, 1H),
[3,2-c]nupumH-3- 8.01 - 7.97 (m, J=8.3 I'y, 2H), 7.96 - 7.87 (m, 2H), 7.78 (d,
KapOOKCAMHTL J=7.7Tn, 1H), 7.66 - 7.60 (m, J=8.3 I', 2H), 6.57 (br. s.,
1H)
167 F 5-Qrop-1-(2-runpokcn-2- | 4722 | E:1.63 | HAMP (500 MI'y, DMSO-de) d 12.85 (s, 1H), 10.49 (s,
MeTrnporun)-N-[4-(4- F:1.64 |1H), 8.35(d,J=7.7 'y, 1H), 8.12 - 8.05 (m, J=8.3 I', 2H),

OKCO0-3,4-
auruapodranasus-1-
wn)denun]-1H-unnazon-

3-kapOokcamun

7.99 - 7.90 (m, 3H), 7.86 (d, J=8.5 ', 1H), 7.77 (d, J=7.7
Ty, 1H), 7.63 - 7.57 (m, J=8.3 Ty, 2H), 7.41 (t, J=9.1 Ty,
1H), 4.81 (s, 1H), 4.49 (s, 2H), 1.19 (s, 6H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" | BDXX
RT (mun.)
168 0 1-(okcan2-unmetin)-N- | 4802 | E:2.04 |'H AMP (500 MI'y, DMSO-do) d 12.85 (s, 1H), 10.53 (5,
WL@O [4-(4-0KC0-3,4- F:2.04 |1H), 835 (d, J=7.4 Tw, 1H), 8.24 (d, J=8.3 I'u, 1H), 8.14 -
\_Q murunpodranasun-1- 8.08 (m, J=8.0 I'u, 2H), 7.97 - 7.87 (m, 2H), 7.87 - 7.73 (m,
win)pennn|-1H-unnazon- 2H), 7.66 - 7.57 (m, J=8.0 I'u, 2H), 7.49 (t, J=7.8 'y, 1H),
3-kapBGOKCAMI 733 (t, J=7.4 Tw, 1H), 4.69 - 4.57 (m, 1H), 4.57 - 4.47 (m,
1H), 3.98 - 3.84 (m, 2H), 3.79 (d, J=11.0 ['y, 1H), 3.29 - 3.18
(m, 1H), 1.88 - 1.76 (m, 1H), 1.65 (d, J=12.4 T, 1H), 1.50 -
1.29 (m, 4H)
169 o AN [1e-runporcn2- 4542 | E: 141 |™HAMP (500 My, DMSO-de) d 12.84 (s, 1H), 10.18 (5,
NN metuinponun)-N-[4-(4- F: 1.46 1H), 8.61 (s, 1H), 8.56 (d, J=7.7 I', 1H), 8.38 - 8.32 (m, 2H),
N

OKCO0-3,4-
auruapodranasus-1-
wn)denun]-1H-mupporno
[2,3-b]nupuaun-3-

KapOOKcaMuz

8.02 - 7.95 (m, J=8.0 I'y, 2H), 7.95 - 7.85 (m, 2H), 7.79 (d,
J=7.7Twn, 1H), 7.63 - 7.55 (m, J=8.0 'y, 2H), 7.33 - 7.23 (m,
1H), 4.30 (s, 2H), 1.11 (s, 6H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
170 0 N-[4-(4-0kco-3,4- 466.3 E: 1.80 'H SIMP (500 MI'u, DMSO-dg) d 12.82 (br. s., 1H), 10.46
o) 9 nuruapodranazus-1- F: 1.80 (br. s, 1H), 8.35(d, J=6.6 'y, 1H), 8.26 (d, J=7.4 'y, 1H),
/N‘N wn)pennn]-1-[3- 8.11 - 8.04 (m, J=7.7 I'u, 2H), 7.98 - 7.86 (m, 3H), 7.78 (d,
unmerwn |- 1 H-unnazon-3- J=72Tn, 1H), 7.62 - 7.57 (m, J=8.0 I';, 2H), 7.53 (br. s.,
sHaHTHomep 1 KapOokcamMuz 1H), 7.35 (br. s., 1H), 4.57 (d, J=6.3 'y, 2H), 3.88 - 3.80 (m,
1H), 3.72 - 3.64 (m, 2H), 3.60 - 3.53 (m, 1H), 2.96 (br. s.,
1H), 1.94 (br. s., 1H), 1.72 (br. s., 1H)
171 0 N-[4-(4-0xco-3,4- 466.3 E: 1.80 'H SAAMP (500 MI'u, DMSO-d¢) d 12.82 (br. s., 1H), 10.46
0 N 9 auruapodranasus-1- F:1.80 (br. s, 1H), 8.35 (d, J=6.9T'y, 1H), 8.26 (d, J=7.7 I'y, 1H),
Z °N

3HaHTMOMep 2

wn)denun]-1-[okconan-3-
wimetwi|-1H-unnazon-3-

KapOokcaMun

8.12 - 8.03 (m, J=7.7 'y, 2H), 7.98 - 7.84 (m, 3H), 7.78 (d,
J=6.9 T, 1H), 7.65 - 7.57 (m, J=7.7 T, 2H), 7.56 - 7.46 (m,
1H), 7.39 - 7.27 (m, 1H), 4.57 (d, J=6.6 Ty, 2H), 3.88 - 3.80
(m, 1H), 3.73 - 3.64 (m, 2H), 3.63 - 3.54 (m, 1H), 2.96 (br. s.,
1H), 1.94 (br. s., 1H), 1.72 (br. s., 1H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
172 N 6-(2-rugpoxcu-2- 470.1 E: 1.44 'H SIMP (500 MI'u, DMSO-ds) d 12.84 (br. s., 1H), 10.12
o5 —\ Ul on METHJIIIPOTIOKCH )-N-[4- F:1.44 (br. s, 1H), 8.74 (br. s., 1H), 8.55 (br. s., 1H), 8.35(d, J=7.2
(4-oxco-3,4- I'y, 1H), 8.19 (d, J=9.6 I', 1H), 7.99 - 7.86 (m, 4H), 7.78 (d,
nuruapodranazus-1-mm) J=7.4Tn, 1H), 7.59 (d, J=8.0 I'y, 2H), 7.38 (d, J=9.6 'y, 1H),
¢denmn|nupazono[ 1,5-a] 474 (br. s., 1H), 4.12 (br. s., 1H), 3.83 (br. s., 2H), 3.16 (br.
NUPHUANH-3-KapOokcaMua s., 2H), 1.23 (br. s., 6H)
173 F 5-¢rop-N-[4-(4-okco-3,4- | 4842 E: 1.81 'H SMP (500 MI'u, DMSO-ds) d 12.82 (br. s., 1H), 10.50
0 nuruapodranasus-1- F: 1.81 (br. s., 1H), 8.35 (br. s., 1H), 8.07 (d, J=6.6 'y, 2H), 8.03 -
"}*N wn)penun]-1-(okconan-3- 7.94 (m, 1H), 7.90 (br. s., 3H), 7.78 (br. s., 1H), 7.60 (d,
LO unmerun)- 1 H-unnazon-3- J=6.6 I'u, 2H), 7.53 - 7.39 (m, 1H), 4.58 (br. s., 2H), 3.85 (br.
© KapOoKcamuz s., 1H), 3.69 (d, J=8.0 'y, 2H), 3.57 (br. s, 1H), 2.94 (br. s.,
1H), 1.95 (br. s., 1H), 1.71 (br. s., 1H)
174 o F | 6-bTop-N-[4-(4-0Kc0-3,4-| 4843 E: 1.83 'H SIMP (500 MI', DMSO-dg) d 12.82 (br. s., 1H), 10.50
W nuruapodranazun-1- F:1.83 (br. s., 1H), 8.34 (br. s., 1H), 8.26 (br. s., 1H), 8.07 (d, J=7.2

wn)enun|-1-(okconan-3-
unmetun)- | H-unnazon-3-

KapOoKcaMuz

I'u, 2H), 7.91 (br. s., 2H), 7.83 (d, J=9.9 ', 1H), 7.78 (br. s.,
1H), 7.60 (d, J=6.9 I'y, 2H), 7.24 (t, J=8.5 I'u, 1H), 4.53 (br.
s., 2H), 3.85 (br. s., 1H), 3.75 - 3.63 (m, 2H), 3.57 (br. s,,
1H), 2.94 (br. s., 1H), 1.94 (br. s., 1H), 1.71 (br. s., 1H)
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[pumep Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
175 6-(2-metokcudTOKCH)-N- | 456.2 E: 1.45 'H SIMP (500 MI'u, DMSO-ds) d 12.81 (br. s., 1H), 10.11
\_\OMe [4-(4-0kco-3,4- F: 1.45 (br. s, 1H), 8.74 (br. s., 1H), 8.57 (br. s., 1H), 8.35 (br. s,,

nuruapodranazus-1-mm) 1H), 8.18 (d, J=9.4I'n;, 1H), 7.98 - 7.88 (m, 4H), 7.79 (br. s,,
¢benun|nupasonol1,5-a] 1H), 7.58 (d, J=5.2 'y, 2H), 7.37 (d, J=9.6 'y, 1H), 4.21 (br.
NUPUANH-3-KapOoKcaMu s., 2H), 3.71 (br. s., 2H)

176 N-[4-(4-0xco-3,4- 4953 E: 1.05 'H SIMP (500 MI'u, DMSO-d¢) d 12.81 (s, 1H), 10.12 (s,
nuruapodranazus-1-mm) F:1.05 1H), 8.75 (s, 1H), 8.63 (s, 1H), 8.35 (dd, J=7.6, 1.5 'y, 1H),
bennn]-6-[2- 8.21(d, J=9.6 'y, 1H), 8.02 - 7.90 (m, 3H), 7.79 - 7.74 (m,
(mupponuaun-1- 1H), 7.59 (d, J=8.5T'u, 2H), 7.39 (dd, J=9.6, 1.9 I';, 1H),
ui)3TokcH|nupasono| 1,5- 4.28 (br. s., 2H), 2.89 (s, 4H), 1.82 (br. 5., 4H)
a|mupunun-3-
KapOokcaMun

177 6-[2-(aumeTnaaMuHO) 469.2 E:1.04 'H SIMP (500 MI'u, DMSO-ds) d 12.82 (s, 1H), 10.14 (s,
sTOoKCH|-N-[4-(4-0KCO- F:1.05 1H), 8.78 (s, 1H), 8.70 (d, J=1.7 I', 1H), 8.40 - 8.32 (m, 1H),

3,4-nurunpodranasus-1-
wn)denun|mupasonol 1,5-
a|mupuanH-3-

kapOoKcaMuz

8.24 (d, J=9.6 'y, 1H), 8.00 - 7.87 (m, 4H), 7.77 (d, J=7.7
I'u, 1H), 7.59 (d, J=8.5 I'y, 2H), 7.41 (dd, J=9.5, 2.1 'y, 1H),
4.45 (t,J=5.0 T, 2H), 3.57 (t, J=4.7 T'y, 2H), 2.96 - 2.87 (m,
6H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
178 F 5-prop-1-(2-metunmpon- | 454.2 E:1.71 'H SIMP (500 MI'u, DMSO-ds) d 12.84 (s, 1H), 10.79 (s,
m 1-eH-1-n1)-N-[4-(4-0Kco- F: 1.71 1H), 8.35 (dd, J=7.8, 1.5T'y, 1H), 7.97 - 7.85 (m, 5H), 7.79 -
\ 3,4-nurunpodranazus-1- 7.74 (m, 1H), 7.63 (d, J=8.5 ', 2H), 7.56 (dd, J=9.5, 2.3 I'y,
\N\=< wn)pennn -1 H-unnazon- 1H), 7.33 (td, J=9.3, 2.3 'y, 1H), 7.29 - 7.24 (m, 1H), 1.97 -
3-xkapOoxcamun 1.86 (m, 3H), 1.79 (d, J=1.1 'y, 3H)
179 0 F | 6-¢prop-1-(2-metunnpon- | 454.2 E: 1.71 'H SIMP (500 MI'u, DMSO-ds) d 12.84 (s, 1H), 10.92 (s,
\8\\(@ 1-en-1-nm)-N-[4-(4-oxco- F: 1.71 1H), 8.39 - 8.31 (m, 1H), 7.96 - 7.88 (m, 5H), 7.79 - 7.72 (m,
\N\=< 3,4-npurunpodranasun-1- 1H), 7.66 - 7.59 (m, 2H), 7.54 (dd, J=10.2, 1.9 'y, 1H), 7.27
wi)benun|-1H-ungazon- -7.23 (m, 1H), 7.21 - 7.15 (m, 1H), 1.92 (d, J=1.4 T'u, 3H),
3-xapOokcamun 1.80 (d, J=1.4 'y, 3H)
180 o 0 F | 6-¢prop-5-merokeu-N-[4- | 430.1 E: 1.61 'H SIMP (500 MI', DMSO-dg) d 12.83 (s, 1H), 10.71 (s,
\2_<\;©:0/ (4-oxco-3,4- F: 1.61 1H), 8.40 - 8.31 (m, 1H), 8.06 - 7.96 (m, J=8.5 I'y, 2H), 7.95

auruapodranasus-1-
wn)penun]-1-
oenzodypan-2-

KapOOKcaMuz

-7.87 (m, 2H), 7.79 (s, 1H), 7.77 - 7.70 (m, 2H), 7.63 - 7.58
(m, J=8.8 T'ry, 2H), 7.56 (d, J=8.8 'y, 1H), 3.92 (s, 3H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" B2XKX
RT (mun.)
181 0/>( 5-(2-runpoxcu-2- 470.1 A: 6.62 'H SIMP (400 MI'u, DMSO-ds) d 12.81 (s, 1H), 10.03 (s,
/ N// on METHJIIPOTIOKCH )-N-[4- B:5.93 1H), 8.75 (s, 1H), 8.69 (d, J=7.5 ', 1H), 8.38 - 8.30 (m, 1H),
=N (4-okco-3,4- 8.02 - 7.86 (m, 4H), 7.81 - 7.75 (m, 1H), 7.65 - 7.53 (m, 3H),
nuruapodranazus-1- 6.82 (dd, J=7.5,2.6 I', 1H), 1.25 (s, 6H)
win)penun|mupaszonof 1,5-
a|nupuans-3-
kapOokcaMun
182 O o 5-merokcu-N-[4-(4-okco- | 412.1 E:1.30 'H SMP (500 MI'u, DMSO-ds) d 10.08 (s, 1H), 8.71 (s, 1H),
= 3,4-npurunpodranasun-1- F: 1.37 8.64 (d, J=7.6 'y, 1H), 8.33 (d, J=7.3 'y, 1H), 7.96 - 7.86
N N_Z

wn)denun|mupasonol 1,5-
a|mupunun-3-

KapOokcaMun

(m, 4H), 7.76 (d, J=7.9 T'w, 1H), 7.64 - 7.52 (m, 3H), 6.90 -
6.74 (m, 1H), 3.70 - 3.57 (m, 3H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" B2XKX
RT (mun.)
183 IND N-[4-(4-0oxco-3,4- 4952 E: 1.08 'H SMP (500 MI'u, DMSO-ds) d 10.08 (br. s., 1H), 8.71 (br.
0 nuruapodranazus-1-mm) F:1.07 s., 1H), 8.64 (d, J=7.3 ', 1H), 8.33 (d, J=6.7 I'y, 1H), 7.98 -
// benmn]-5-[2- 7.83 (m, 4H), 7.75 (d, J=7.0 'y, 1H), 7.63 - 7.52 (m, 3H),
r (mupponuaus-1- 6.79 (d, J=4.9 T'u, 1H), 4.20 (br. s, 2H), 3.65 - 3.42 (m, 4H),
WIT)3TOKCH [upa3zono| 1,5- 287 (d,J=4.6 'y, 2H), 1.86 (br. s., 1H), 1.68 (br. s., 4H)
a|nupuans-3-
kapOokcaMun
184 O/ 5-(2-meroxcusTokecn)-N- | 456.1 E: 137 'H SIMP (500 MI'u, DMSO-ds) d 12.82 (s, 1H), 10.07 (s,
[4-(4-oxco-3,4- F: 135 1H), 8.71 (s, 1H), 8.65 (d, J=7.3 I'y, 1H), 8.33 (d, J=7.3 I'y,

auruapodranasus-1-
wn)denun|mupasonol 1,5-
a|mupunun-3-

KapOoKcaMun

1H), 8.03 - 7.83 (m, 4H), 7.76 (d, J=7.3 T, 1H), 7.63 - 7.47
(m, 3H), 6.80 (d, J=7.3 T'y, 1H), 4.22 (br. s., 2H), 3.72 (br. s.,
1H), 3.62 (br. s., 1H), 3.58 (d, J=7.6 T', 3H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
185 HO 5-(2- 456.2 E: 1.26 'H SIMP (500 MI'u, DMSO-ds) d 12.84 (s, 1H), 10.07 (s,
0/7/ TUAPOKCUIIPOIIOKCH )-V- F:1.26 1H), 8.80 - 8.60 (m, 2H), 8.34 (d, J=7.4 I'u, 1H), 7.97 - 7.87
[4-(4-0kco-3,4- (m, 4H), 7.77 (d, J=7.7 'y, 1H), 7.67 - 7.52 (m, 3H), 6.86 -
nuruapodranazus-1-mm) 6.75 (m, 1H), 4.11 - 3.91 (m, 2H), 3.67 - 3.41 (m, 1H), 1.39 -
¢denmn|nupazono[ 1,5-a] 1.14 (m, 3H)
NUPUINH-3-KapOoKcaMua
186 2 0-~0H 5-(2-runpokcudaTokcH)-N- | 412.2 E: 1.15 'H SIMP (500 MI'u, DMSO-ds) d 12.83 (s, 1H), 10.05 (s,
._%Q [4-(4-0kco-3,4- F:1.15 1H), 8.75 (s, 1H), 8.70 (d, J=7.4 'y, 1H), 8.35 (d, J=7.4 I'yy,
N auruapodranazus-1-mn) 1H), 8.03 - 7.84 (m, 4H), 7.78 (d, J=7.7 I', 1H), 7.64 - 7.50
¢enwmn|mupaszono[ 1,5-a] (m, 3H), 6.81 (dd, J=7.4,2.7T'u, 1H), 4.14 (t, J=4.7 T'u, 2H),
MUPUINH-3-KapOOKCaMu 3.79 (d, J=4.4 'y, 2H)
187 N/\///\o 5-[2-(mop¢onnn-4- 511.1 E: 130 'H SIMP (500 MI'u, DMSO-ds) d 10.10 (s, 1H), 8.76 (s, 1H),
oI 11)9TOKCH |-N-[4-(4-0KCO- F:1.06 8.69 (d, J=7.4 Ty, 1H), 8.35(d, J=7.4 'y, 1H), 8.02 - 7.87
i _ // 3,4-nurunpodranazun-1- (m, 4H), 7.78 (d, J=7.7 T'u, 1H), 7.63 (br. s., 1H), 7.57 (d,

wn)denun|mupasonol 1,5-
a|mupuanH-3-

KapOoKcaMuz

J=8.1T'y, 2H), 6.81 (d, J=5.0 T, 1H), 4.23 (t, J=5.2 I'y, 2H),
2.82 -2.73 (m, 2H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
188 92 _ o 6-[2-(Mmopdonun-4-u) 511.1 E: 134 'H SIMP (500 MI'u, DMSO-ds) d 10.13 (br. s., 1H), 8.74 (br.
<~ Q 3TOKCH |-N-[4-(4-0KCO- F:1.07 s., 1H), 8.58 (br. s, 1H), 8.35(d, J=7.7 'y, 1H), 8.17 (d,
3,4-nurunpodranazus-1- J=9.8Tn, 1H), 7.99 - 7.87 (m, 4H), 7.78 (d, J=7.7 I'u, 1H),
wi) ¢penwi|nupaszono| 1,5- 7.58 (d,J=7.7T1, 2H), 7.37 (d, J=9.8 'y, 1H), 4.19 (br. s.,
a] nupuauH-3- 2H), 3.59 (br. s., 4H), 2.73 (d, J=5.0 I';, 2H)
KapOokcaMun
189 0 5-merun-N-[4-(4-okco- 4222 E: 1.51 (500 MI'y, DMSO-ds) 6 ppm 12.84 (s, 1H), 10.10 (s, 1H),
\(M\%N@ 3,4-nurunpodranaszun-1- F: 1.51 8.51 -8.26 (m, 2H), 8.01 - 7.87 (m, 4H), 7.76 (d, J=7.7 I',
N un)penun]-1-pennn-1H- 1H), 7.64 - 7.42 (m, 7H), 2.57 (s, 3H)
npazos-4-kapOoKcaMus
190 o FF F N-[4-(4-0xco-3,4- 476.3 E: 1.67 (500 MI'y, DMSO-ds) & ppm 12.85 (s, 1H), 10.78 (s, 1H),
auruapodranasus-1- F:1.67 8.35 (br. s., 2H), 7.89 (d, J=8.1 I'y, 4H), 7.75 (d, J=7.1 I'y,
iN'N/O win)enmn]-1-perni-S- 1H), 7.67 - 7.59 (m, 5H), 7.56 (br. s., 2H)

(Tpudropmerun)-1H-

npasos-4-kapOoKcaMu
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)* | BXKX
RT (mun.)
191 9 N-[4-(4-0Kco-3 4- 4083 E:1.48 [(500 MI'u, DMSO-ds) & ppm 12.85 (s, 1H), 10.23 (s, 1H),
\ekf\,.\,@ nuruapodranasut-1- F:1.47 |9.14 (s, 1H), 8.55 - 8.17 (m, 2H), 7.92 (dd, J=13.6, 8.2 T,
N wi)permn]-1-dpermn-1H- 6H), 7.77 (d, J=7.4 Ty, 1H), 7.60 (d, J=8.4 Ty, 2H), 7.56 (¢,
npaszon-4-kapOoKcamug J=79Tn, 2H), 7.44 - 7.30 (m, 1H)
192 1-meTu-N-[4-(4-0kco- 4223 E: 138 |(500 MI'u, DMSO-ds) § ppm 12.81 (s, 1H), 9.97 (s, 1H), 8.33
3,4-urunpodranasus-1- F: 138 |(d,J=7.1Tw 1H), 8.19 (s, 1H), 7.94 (s, 1H), 7.92 - 7.84 (m,
) ennn]-5-dpermi-1H- 2H), 7.79 (d, J=8.4 Ty, 2H), 7.72 (d, J=7.4 Ty, 1H), 7.56 -
n1pas3on-4-kapOokcaMus 7.43 (m, 6H), 3.71 (s, 3H)
193 3-(3-x110p-2- 463.2 E:1.69 | SIMP (500 MI', DMSO-ds) d 12.83 (s, 1H), 10.57 (s,
broppenmn)-N-[4-(4- F:1.70 1H), 8.33 (d, J=7.1 'y, 1H), 7.93 - 7.80 (m, 4H), 7.80 - 7.67

Cl

OKCO0-3,4-
auruapodranasus-1-nm)
bennn]-4,5-qurunpo-1,2-

OKCa30J1-5-kapOokcamu g

(m, 3H), 7.57 (d, J=8.4 T'y, 2H), 7.34 (t, J=7.9 Ty, 1H), 5.42 -
5.32 (m, 1H), 3.81 (d, J=10.4 T'y, 2H), 3.39 (d, J=5.7 T'y, 1H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
194 vo Ve |5-(2-runpoxcu-3- 486.1 A:5.99 'H SIMP (500 MI'u, DMSO-ds) d 12.81 (s, 1H), 10.04 (s,
0/7) METOKCUIIPOTIOKCH )-N-[4- B: 545 1H), 8.75 (s, 1H), 8.69 (d, J=7.4 I', 1H), 8.36 - 8.33 (m, 1H),
Q // (4-okco-3,4- 8.01 - 7.86 (m, 4H), 7.78 (dd, J=7.7, 0.8 T'y, 1H), 7.63 - 7.56
iN'N nuruapodranazus-1-mm) (m, 3H), 6.81 (dd, J=7.4, 2.8 I'n;, 1H), 4.15 - 4.09 (m, 1H),
¢benmn|mupasono[1,5-a] 4.05 -3.99 (m, 2H), 3.48 - 3.41 (m, 2H), 3.35 - 3.30 (m, 3H)
NUPUINH-3-KapOoKcaMua
195 o) Nb\ 1-(3-merundenun)-N-[4- | 422.1 A: 834 'H SIMP (500 MI'u, DMSO-ds) d 12.81 (s, 1H), 10.20 (s,
ﬁNO/ (4-okco-3,4- B:7.46 1H), 8.45 (s, 1H), 8.48 (s, 1H), 8.35 (d, J=7.2 'y, 1H), 8.06
auruapodranasus-1- (d, J=8.8 ', 2H), 7.96 - 7.87 (m, 2H), 7.77 (d, J=8.0 I'Ly,
wn)enmn]-1H- 1H), 7.66 (s, 1H), 7.61 - 7.54 (m, 3H), 7.44 (s, 1H), 7.26 (d,
UMHA301-4- J=7.7Tu, 1H), 6.51 (s, 1H), 2.41 (s, 3H)
KapOokcaMun
196 o, O-N N-[4-(4-0xco-3,4- 411.2 E: 1.56 'H SIMP (500 MI'u, DMSO-ds) d 12.82 (s, 1H), 10.50 (s,
: nuruapodranazun-1- F: 1.58 1H), 8.36 - 8.25 (m, 1H), 7.96 - 7.82 (m, 4H), 7.77 - 7.66 (m,

wn)penun]-3-pennn-4,5-
auruapo-1,2-okcason-5-

KapOoKcaMuz

3H), 7.55 (d, J=8.2 Ty, 2H), 7.52 - 7.41 (m, 3H), 5.32 (dd,
J=10.4, 7.9 Ty, 1H), 3.79 - 3.68 (m, 2H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
197 O 1-(2-merokcudenmn)-N- 4383 E: 1.51 'H SIMP (500 MI'u, DMSO-ds) & ppm 12.85 (s, 1H), 10.21
\ej\f\N [4-(4-0okco-3,4- F: 1.51 (s, 1H), 8.83 (s, 1H), 8.34 (d, J=7.1 I', 1H), 8.29 (s, 1H),
=N muruapodranasus-1- 7.97 -7.85 (m, 4H), 7.76 (d, J=7.7 T'u, 1H), 7.67 (d, J=7.1
win)pennn|-1H-mupazon- I'm, 1H), 7.59 (d, J=8.4 ', 2H), 7.47 - 7.39 (m, 1H), 7.30 (d,
4-xapOokcamun J=8.4Twu, 1H), 7.13 (t, J=7.6 I'u, 1H), 3.91 (s, 3H)
198 O 1-(3-xnopdennn)-N-[4- 4422 E: 1.75 'H SIMP (500 MI'u, DMSO-ds) & ppm 12.85 (s, 1H), 10.24
\ej\i\,N (4-oxco-3,4- F:1.75 (s, 1H), 9.20 (s, 1H), 8.39 (s, 1H), 8.34 (d, J=7.4 'y, 1H),
N Cl | nurunpodranasus-1- 8.01 (br. s., 1H), 7.96 - 7.87 (m, 5H), 7.77 (d, J=7.4 I', 1H),
wn)enunn]-1H-nupazon- 7.63 -7.55 (m, 3H), 7.46 (d, J=8.1 T'uy, 1H)
4-kapOokcamuz
199 o 5-xnop-N-[4-(4-okco-3,4- | 4422 E:1.62 'H SIMP (500 MI'u, DMSO-ds) & ppm 12.85 (s, 1H), 10.31
\Q%N@ auruapodranasus-1- F:1.62 (s, 1H), 8.47 (s, 1H), 8.35(d, J=7.1 ', 1H), 7.98 - 7.84 (m,
N win)enmn]-1-pennn-1H- 4H), 7.76 (d, J=7.4 'y, 1H), 7.67 - 7.54 (m, 7TH)
nupazo-4-kapOokcaMu
200 O 1-6en3un-N-[4-(4-okco- 4222 E: 1.44 (500 MI'y, DMSO-ds) 6 ppm 12.83 (s, 1H), 10.07 (s, 1H),
\ekf\,N 3,4-nurunpodranazuu-1- F: 1.44 8.48 (s, 1H), 8.34 (d, J=7.4T'y, 1H), 8.10 (s, 1H), 7.97 - 7.84
=N

wn)dennn]-1H-nupaszon-

4-kapbokcamun

(m, 4H), 7.75 (d, J=7.7 T, 1H), 7.56 (d, J=8.4 'y, 2H), 7.42
-7.35 (m, 2H), 7.34 - 7.27 (m, 3H), 5.40 (s, 2H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)

201 o 5-(amamanTan-1-um)-1- 480.3 E:2.20 'H AAMP (500 MI'u, DMSO-ds) & ppm 12.83 (s, 1H), 10.16
/N‘N, mMeTui-N-[4-(4-okco-3,4- F:221 (s, 1H), 8.34 (d, J=7.7 'y, 1H), 7.97 (d, J=8.4 'y, 2H), 7.94 -
= auruapodranazus-1- 7.85 (m, 2H), 7.75 (d, J=7.4 T'y, 1H), 7.55 (d, J=8.4 'y, 2H),

win)pennn|-1H-mupazon- 6.56 (s, 1H), 4.08 (s, 3H), 2.06 (br. s., 3H), 2.00 (br. s., 6H),
3-xkapOoxcamun 1.84 - 1.65 (m, 6H)

202 O 1-(3-xn0p-2- 4742 E:1.72 'H SIMP (500 MI'u, DMSO-ds) & ppm 12.84 (s, 1H), 10.15

%NQ ¢ropdennn)-5-meTun-N- F:1.72 (s, 1H), 8.42 (s, 1H), 8.34 (d, J=7.1 ', 1H), 7.98 - 7.87 (m,
N F  Cl|[4-(4-0kco-3,4- 4H), 7.84 (t,J=7.1 T, 1H), 7.76 (d, J=7.4 'y, 1H), 7.64 (t,
muruapodranasus-1- J=6.9T1, 1H), 7.58 (d, J=8.1 'y, 2H), 7.46 (t, J=7.9 'y, 1H),
win)enmn]-1H-nupazon- 2.45 (s, 3H)
4-kapOokcamun
203 Q 1-(3-merokcudenmn)-N- 438.2 E: 1.56 'H SIMP (500 MI', DMSO-ds) & ppm 10.31 (s, 1H), 8.69 (d,
\QKE;,N’Q [4-(4-0kco-3,4- F: 1.64 J=2.5Tu, 1H), 8.39 - 8.32 (m, 1H), 7.98 - 7.88 (m, SH), 7.83
o—

nuruapodranazun-1-
wn)dennn]-1H-nupaszon-

4-kapbokcamun

(dd, J=4.8, 3.4 T, 2H), 7.77 (d, J=7.4 T, 1H), 7.66 (d, J=1.7
'y, 1H), 7.62 - 7.56 (m, 2H), 6.64 - 6.59 (m, 1H), 4.05 (s,
3H)
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[pumep Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)

204 1-3tun-N-[4-(4-okco-3,4- | 360.2 E: 134 'H AAMP (500 MI'u, DMSO-ds) & ppm 12.82 (s, 1H), 10.17

M auruapodranasus-1- F:1.36 (s, 1H), 8.35-8.31 (m, 1H), 7.97 (d, J=8.5 ', 2H), 7.94 -
wi)pennn|-1H-mupazon- 7.86 (m, 3H), 7.74 (d, J=7.0 I'u, 1H), 7.55 (d, J=8.5 ', 2H),
3-kapOokcamun 6.80 (d, J=2.4 'y, 1H), 4.26 (q, J=7.2 T'y, 2H), 1.44 (t, J=7.3

I'u, 3H)

205 1,5-numerun-N-[4-(4- 360.2 E: 130 'H SAMP (500 MI'u, DMSO-ds) & ppm 12.81 (s, 1H), 10.12
0Kco-3,4- F: 132 (s, 1H), 8.33 (d, J=7.0 'y, 1H), 7.96 (d, J=8.2 'y, 2H), 7.90
nuruapodranasus-1- (quin, J=6.9 'y, 2H), 7.74 (d, J=7.6 I'u, 1H), 7.54 (d, J=8.5
wn)enunn]-1H-nupazon- I'u, 2H), 6.59 (s, 1H), 3.84 (s, 3H), 2.31 (s, 3H)
3-kapOokcamun

206 5-mpem-6ytun-1-merun- | 4022 E: 1.68 'H SIMP (500 MI', DMSO-ds) & ppm 12.82 (s, 1H), 10.12

W N-[4-(4-0xco-3,4- F:1.72 (s, 1H), 8.33 (d, J=7.0 'y, 1H), 7.99 - 7.85 (m, 4H), 7.74 (d,

auruapodranasus-1-
wn)dennn]-1H-nupaszon-

3-kapOokcamug

J=7.3 T, 1H), 7.54 (d, J=8.5 T'y, 2H), 6.59 (s, 1H), 4.03 (s,
3H), 1.36 (s, 9H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
207 0 1-metun-N-[4-(4-okco- 4222 E: 1.70 'H SAIMP (500 MI'u, DMSO-ds) & ppm 12.83 (s, 1H), 10.31
M’@ 3,4-npurunpodranasun-1- F: 1.75 (s, IH), 8.34 (d, J=7.9T'y, 1H), 7.99 (d, J=8.5 'y, 2H), 7.94 -
N\N\ wn)ennn]-5-pennn-1H- 7.85 (m, 2H), 7.75 (d, J=7.6 'y, 1H), 7.64 - 7.58 (m, 2H),
npaszo-3-KapOoKcaMug 7.58 -7.51 (m, 4H), 7.52 - 7.44 (m, 1H), 6.95 (s, 1H), 3.97 (s,
3H)
208 0 1-6en3un-5-metun-N-[4- | 436.2 E:1.73 'H SIMP (500 MI'uy, DMSO-ds) & ppm 12.82 (s, 1H), 10.18
TN (4-oxco-3,4- F:1.76 (s, 1H), 8.36 - 8.31 (m, 1H), 7.97 (d, J=8.5 'y, 2H), 7.94 -
N-N nuruapodranazus-1- 7.85 (m, 2H), 7.74 (d, J=7.3 T'y, 1H), 7.54 (d, J=8.5 'y, 2H),
wn)enunn]-1H-nupazon- 7.40 - 733 (m, 2H), 7.32 - 7.25 (m, 1H), 7.17 (d, J=7.3 T',
3-xapOokcamun 2H), 6.67 (s, 1H), 5.44 (s, 2H), 2.25 (s, 3H)
209 WN 1-(3-merundennn)-2- 439.2 E: 1.63 'H SIMP (500 MI'u, DMSO-de) d 12.82 (s, 1H), 10.52 (s,
okco-N-[4-(4-oxco-3,4- F:1.66 1H), 8.47 - 8.30 (m, 1H), 7.94 - 7.86 (m, 2H), 7.83 - 7.78 (m,

auruapodranasus-1-
W) e HUIT | TP POITH TN H-

3-kapOokcamug

J=8.2 T, 2H), 7.72 (d, J=7.3 Ty, 1H), 7.59 - 7.52 (m, J=8.5
T, 2H), 7.49 - 7.43 (m, 2H), 7.27 (¢, J=7.8 Ty, 1H), 6.99 (d,
J=7.3 T, 1H), 3.95 - 3.86 (m, 2H), 3.80 (t, J=8.7 I'y, 1H),
2.48 - 2.35 (m, 2H), 2.31 (s, 3H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
210 O 1-(4-meTundenmn)-5- 4392 E: 1.49 'H SIMP (500 MI'u, DMSO-ds) d 12.81 (s, 1H), 10.44 (s,
Oi/cﬁ@\ okco-N-[4-(4-okco-3,4- F:1.50 1H), 8.43 - 8.25 (m, 1H), 7.95 - 7.84 (m, 2H), 7.80 - 7.74 (m,
muruapodranasus-1- J=8.2Tn, 2H), 7.70 (d, J=7.0 I'n, 1H), 7.53 (t, J=8.4 I'u, 4H),
1) (heHUJI | TUPPOTH I H- 724 -7.15 (m, J=8.2 I'u, 2H), 4.09 (t, J=9.3 I'y, 1H), 3.98
3-kapOokcamun (dd, J=9.8, 6.1 ', 1H), 2.89 - 2.68 (m, 3H), 2.27 (s, 3H)
211 O 1-(3-xmop-2- 4772 E: 1.48 'H SIMP (500 MI'u, DMSO-ds) d 12.82 (s, 1H), 10.44 (s,
Ofd dropdenmn)-5-okco-N- F:1.49 1H), 8.40 - 8.26 (m, 1H), 7.94 - 7.86 (m, 2H), 7.78 (d, J=8.5
Q [4-(4-0kco-3,4- I'y, 2H), 7.70 (d, J=7.3 I'u, 1H), 7.59 - 7.51 (m, 3H), 7.46 (4,
" Cl | aurunpo¢ranazux-1- J=6.9Tn, 1H), 7.28 (t, J=8.4 I'y, 2H), 4.12 - 4.03 (m, 1H),
W) e HUI | TUpPOITH I H- 4.00 -391 (m, 1H), 2.85 - 2.63 (m, 3H)
3-kapOokcamun
212 0 1-merun-N-[4-(4-okco- 346.2 E: 1.09 'H SIMP (500 MI', DMSO-ds) & ppm 12.82 (s, 1H), 10.06
3,4-nurunpodranaszun-1- F:1.10 (s, 1H), 8.35 - 8.32 (m, 1H), 8.31 (s, 1H), 8.04 (s, 1H), 7.93 -

wn)dennn]-1H-nupaszon-

4-kapbokcamus

7.83 (m, 4H), 7.74 (d, J=7.3 Ty, 1H), 7.55 (d, J=8.5 T'y, 2H),
3.89 (s, 3H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
213 0 5-merun-N-[4-(4-okco- 4222 E:1.73 'H SAAMP (500 MI'y, DMSO-ds) & ppm 12.83 (s, 1H), 10.24
m 3,4-npurunpodranasun-1- F:1.77 (s, 1H), 8.35 - 8.29 (m, 1H), 7.96 (d, J=8.5 'y, 2H), 7.94 -
NN wn)ennn]-1-pennn-1H- 7.83 (m, 2H), 7.74 (d, J=7.3 'y, 1H), 7.65 - 7.61 (m, 2H),
@ npaszo-3-KapOoKcaMug 7.60 - 7.54 (m, 4H), 7.53 - 7.48 (m, 1H), 6.82 (s, 1H), 2.35 (s,
3H)
214 o 5-merun-1-(2- 436.2 E: 1.64 'H SAMP (500 MI'u, DMSO-ds) & ppm 12.83 (s, 1H), 10.09
MN metuipennn)-N-[4-(4- F:1.67 (s, 1H), 8.38 - 8.31 (m, 2H), 7.98 - 7.84 (m, 4H), 7.75 (d,
N 0Kco-3,4- J=7.6 'y, 1H), 7.56 (d, J=8.5 I'u, 2H), 7.49 - 7.42 (m, 2H),
auruapodranasus-1- 739 (t,J=6.9T'y, 1H), 7.31 (d, J=7.6 I'y, 1H), 3.61 (s, 3H),
win)enmn]-1H-nupazon- 231 (s, 3H)
4-kapOokcamun
215 6 0 2-oxco-N-[4-(4-oxco-3,4- | 425.1 E: 1.50 'H SIMP (500 MI'u, DMSO-ds) d 12.82 (s, 1H), 10.53 (s,
MN’@ auruapodranasus-1- F:1.52 1H), 8.35 - 8.30 (m, 1H), 7.94 - 7.86 (m, 2H), 7.81 (d, J=8.5

wn)penun]-1-
(beHuTmIppOTHINH-3-

KapOOKcaMuz

Iy, 2H), 7.72 (d, J=7.0 T, 1H), 7.69 - 7.62 (m, J=7.9 T,
2H), 7.59 - 7.52 (m, J=8.5 'y, 2H), 7.40 (t, J=7.9 T, 2H),
7.17 (t, J=7.3 T, 1H), 4.01 - 3.88 (m, 2H), 3.84 - 3.77 (m,
1H), 2.48 - 2.32 (m, 2H)




299

[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
216 o o0 1-(2-meTokcudennn)-2- 4551 E: 1.43 'H SIMP (500 MI'u, DMSO-ds) d 12.82 (s, 1H), 10.48 (s,
%N’Q 0kco-N-[4-(4-okco-3,4- F:1.45 1H), 8.45 - 8.25 (m, 1H), 7.93 - 7.86 (m, 2H), 7.81 (d, J=8.5
o muruapodranasus-1- I'm, 2H), 7.74 - 7.70 (m, 1H), 7.55 (d, J=8.5 I'u, 2H), 7.36 -
N w1)(pEHUI | T pPOSTUANH- 7.29 (m, 1H), 7.22 (dd, J=7.6, 1.2 T'u, 1H), 7.11 (d, J=8.2 'y,
3-xkapOoxcamun 1H), 6.98 (t, J=7.6 ', 1H), 3.79 (s, 3H), 3.73 - 3.67 (m, 2H),
241-2.31 (m, 1H)
217 O 5-okco-N-[4-(4-okco-3,4- | 425 E:1.93 'H SIMP (500 MI'u, DMSO-ds) d 12.82 (s, 1H), 10.46 (s,
%E«N/O auruapodranasus-1- F:1.97 1H), 8.33 (d, J=7.6 'y, 1H), 7.93 - 7.86 (m, 2H), 7.78 (d,
Y wn)enmn]-1- J=7.9Tu, 2H), 7.70 (d, J=7.3 I'u, 1H), 7.68 - 7.62 (m, J=8.5
beHnImuppoTUanH-3- I'y, 2H), 7.57 - 7.51 (m, J=8.2 'y, 2H), 7.38 (t, J=7.6 I'Ly,
KapOoKcamuz 2H), 7.15 (t,J=7.3T'y, 1H), 4.13 (t,J=9.2 I'y, 1H), 4.01 (dd,
J=9.8, 5.8 'y, 1H), 2.95 - 2.82 (m, 2H), 2.82 - 2.75 (m, 1H)
218 O 5-okco-N-[4-(4-okco-3,4- | 391.1 E: 1.63 'H SIMP (500 MI', DMSO-dg) d 10.35 (s, 1H), 8.41 - 8.26
\8&[‘?\,{ nuruapodranazun-1- F: 1.66 (m, 1H), 8.02 - 7.82 (m, 2H), 7.80 - 7.66 (m, 3H), 7.53 (d,
Y wn)benun|-1-(nponaH-2- J=8.5T1, 2H), 4.14 (dt, J=13.7, 6.8 'y, 1H), 3.62 (s, 2H),

W) TUPPOJTUAMH-3 -

KapOoKcaMuz

3.43 (dd, J=9.8, 6.1 Ty, 1H), 3.32 (t, J=7.2 T, 1H), 2.62 -
2.53 (m, 1H), 1.07 (d, J=7.0 Ty, 3H), 1.08 (d, J=7.0 I'y, 3H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
219 3,5-numerui-N-[4-(4- 436.3 E: 1.44 'H AAMP (500 MI'u, DMSO-ds) & ppm 12.83 (s, 1H), 10.08
Q 0Kc0-3,4- F:1.53 (s, 1H), 8.34 (d, J=6.7 'y, 1H), 7.96 - 7.89 (m, 2H), 7.89 -
N\_Rl auruapodranazus-1- 7.83 (m, 2H), 7.87 (d, J=8.4 'y, 2H), 7.76 (d, J=7.1 ', 1H),
wn)dennn|-1-¢pennn-1H- 7.61 -7.53 (m, 3H), 7.53 - 7.43 (m, 2H), 2.43 (s, 3H), 2.38 (5,
© nupasof-4-kapbokcaMug 3H)
220 0 1-(2-xnopdenn)-N-[4- 4421 E: 1.59 'H SMP (500 MI'u, DMSO-ds) & ppm 12.82 (s, 1H), 10.19
\ej\f\l (4-oxco-3,4- F: 1.61 (s, 1H), 8.81 (s, 1H), 8.38 - 8.32 (m, 2H), 7.95 - 7.91 (m,

N cl auruapodranasus-1- 3H), 7.90 - 7.87 (m, 1H), 7.80 - 7.73 (m, 2H), 7.71 - 7.67 (m,
wi)ennn|-1H-nupason- 1H), 7.60 (d, J=8.5 T'u, 2H), 7.58 - 7.54 (m, 2H)
4-kapOokcamuz

221 0 N-[4-(4-0xco-3,4- 4513 E:1.84 'H SIMP (500 MI', DMSO-dg) d 12.85 (s, 1H), 10.76 (s,
= O nuruapodranazun-1- F: 1.84 1H), 8.35 (d, J=7.4 'y, 1H), 8.05 (d, J=8.4 I'y, 2H), 7.98 -
N=N win)enmn]-1-perni-S- 7.85 (m, 2H), 7.76 (d, J=7.7 I'u, 1H), 7.69 (d, J=3.7 'y, 3H),

(nponan-2-un)-1H-1,2,3-

TpHuazo-4-kapOoKcaMu

7.59 (d, J=8.1 T'n, 4H), 3.26 - 3.18 (m, 1H), 1.33 (d, J=7.1
I, 6H)




301

[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
222 1-(2-propdennn)-5- 4412 E: 1.66 'H SIMP (500 MI'u, DMSO-ds) d 12.84 (s, 1H), 10.80 (s,
N mMeTui-N-[4-(4-okco-3,4- F: 1.66 1H), 8.34 (d, J=7.4T'y, 1H), 8.11 - 8.02 (m, J=8.4 'y, 2H),
N\ @ auruapodranazus-1- 7.98 - 7.87 (m, 2H), 7.83 - 7.72 (m, 3H), 7.64 (t, J=9.1 'y,
" wn)penmn]-1H-1,2,3- 1H), 7.60 - 7.56 (m, J=8.4 I', 2H), 7.52 (t, J=7.6 ', 1H),
TpHuazoi-4-kapbokcamun 3.46 -3.34 (m, 1H)
223 HO 5-[4-(2-runpokcunponan- | 481.2 E: 1.47 'H SMP (500 MI'u, DMSO-ds) d 8.35 (d, J=6.7 I';, 1H),
2-un)penun]-3-meTun-N- F: 142 791 (t,J=5.7Tu, 2H), 7.84 (d, J=8.4 'y, 2H), 7.81 - 7.72 (m,
7 [4-(4-0kco-3,4- 3H), 7.61 (d, J=8.4 'y, 2H), 7.64 (d, J=8.4 'y, 3H), 2.39 (s,
:‘/ 5 muruapodranasus-1- 3H), 1.43 (s, 6H)
N un)denun]-1,2-okcazod-
4-kapOokcamun
224 HO 5-[4-(runpokcumeTun) 453.2 E: 133 'H SIMP (500 MI', DMSO-ds) d 10.76 (s, 1H), 8.40 - 8.30
bennn]-3-metun-N-[4-(4- F: 136 (m, 1H), 7.95 - 7.88 (m, 2H), 7.86 - 7.73 (m, SH), 7.60 (d,
0 OKCO-3,4- J=8.5Tn, 2H), 7.50 (d, J=8.3 ', 2H), 5.33 (br. s., 1H), 4.56
— \ auruapodranazun-1- (d, J=4.4 T'u, 2H), 2.40 (s, 3H)
Xy

wn)dennn]-1,2-okcazod-

4-kapbokcamun
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Ipumep R HaumeHoBaHue KX/MC| Meron 'H amp
(M+H)" B2XKX
RT (mun.)
225 0 1-(3-xnopdennn)-S-atun- | 470.3 E: 1.61 'H AMP (500 MTI'n, DMSO-ds) d 12.82 (s, 1H), 10.79 (s,
\HI\QNQ N-[4-(4-0xco-3,4- F: 1.61 1H), 835 (d, J=7.6 'y, 1H), 8.11 - 8.04 (m, J=8.2 ', 2H),

NN Cl | nuruppodranazun-1- 7.96 - 7.85 (m, 3H), 7.79 - 7.69 (m, 3H), 7.68 - 7.64 (m, 1H),
wn)pennn]-1H-1,2,3- 7.61 -7.55 (m, J=8.5 I'u, 2H), 3.03 (q, J=7.3 'y, 2H), 1.09 (t,
TpHuazo-4-kapOokcamMus J=7.5T1, 3H)

226 0 N-[4-(4-oxco-3,4- 408.1 E: 1.58 'H SIMP (500 MI'u, DMSO-ds) & ppm 12.85 (s, 1H), 10.38
/N‘N/O nuruapodranasun-1- F: 1.67 (s, 1H), 8.68 (d, J=2.4T'y, 1H), 8.35 (d, J=7.7 'y, 1H), 8.04
= un)penun]-1-pennn-1H- (dd, J=8.1,4.4T'u, 4H), 7.97 - 7.86 (m, 2H), 7.77 (d, J=7.7

nHMpa3osi-3-kapOoKcaMu I'n, 1H), 7.64 - 7.52 (m, 4H), 7.42 (t, J=7.4 'y, 1H), 7.08 (d,
J=2.4Tu, 1H)
227 0 1-merun-N-[4-(4-okco- 346.1 E: 1.07 'H SIMP (500 MI', DMSO-ds) & ppm 12.83 (s, 1H), 10.27
/N‘N_. 3,4-npurunpodranazun-1- F: 1.07 (s, IH), 8.34 (d, J=7.4 'y, 1H), 8.00 (d, J=8.4 'y, 2H), 7.96 -

wn)denun]-1H-nupaszon-

3-kapOokcamun

7.83 (m, 3H), 7.75 (d, J=7.4 Ty, 1H), 7.55 (d, J=8.4 T'y, 2H),
6.80 (d, J=2.0 T'w, 1H), 3.98 (s, 3H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" | BDXKX
RT (mun.)
228 0 3-verun-N-[4-(4-okco- | 4222 E:1.66 |'H SMP (500 MI'u, DMSO-de) 6 ppm 12.84 (s, 1H), 10.09
\H\EQN 3,4-nuruapogranasus-1- F:1.66 |(s, 1H), 9.11 (s, 1H), 8.34 (d, J=8.4 T'u, 1H), 7.97 - 7.86 (m,
N wn)derm]-1-pernn-1H- 4H), 7.82 (d, J=8.1 T, 2H), 7.76 (d, J=7.7 Ty, 1H), 7.61 -
@ npaszon-4-kapOoKcamug 7.51 (m, 4H), 7.41 - 7.33 (m, 1H)

229 9 1-meTun-N-[4-(4-oxco- 388.1 E: 149 |'H SAMP (500 MI', DMSO-ds) 6 ppm 12.82 (s, 1H), 10.18
N |3,4-murmapodranasin-1- F: 149 |(s, 1H), 8.34 (d, J=7.1 T, 1H), 7.99 (d, J=8.4 T', 2H), 7.95 -
= wi)beHun|-S-npomnu- 7.84 (m, 2H), 7.75 (d, J=7.1 T'u, 1H), 7.54 (d, J=8.4 I';, 2H),

IH-nupazon-3- 6.60 (s, 1H), 3.87 (s, 3H), 2.65 (t, J=7.6 I', 2H), 1.65 (sxt,
KapOoKcamMua J=7.4Tu, 2H), 0.97 (t, J=7.2 I'u, 3H)
230 o N-[4-(4-0xco-3,4- 408.2 E: 123 'H SIMP (500 MI', DMSO-dg) d 12.82 (s, 1H), 10.05 (s,
%[ nuruapodranazun-1- F: 1.49 1H), 8.34 (d, J=7.6 I';, 1H), 8.14 - 8.06 (m, J=7.6 'y, 2H),

i) enmn]-2-penni- 1 H-
UMHa30J1-4-

KapOoKcaMun

8.04 - 7.97 (m, 3H), 7.96 - 7.87 (m, 2H), 7.77 (d, J=7.9 T'y,
1H), 7.61 - 7.54 (m, J=8.2 I'w, 2H), 7.52 (t, J=7.5 I'n, 2H),
744 (t, J=7.3 Ty, 1H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
231 N-[4-(4-0oxco-3,4- 451.1 E:1.93 'H SIMP (500 MI'u, DMSO-ds) d 12.83 (s, 1H), 10.73 (s,
Q auruapodranasus-1- F:1.95 1H), 8.35 (d, J=7.0 ', 1H), 8.10 - 8.00 (m, J=8.2 'y, 2H),
N/:N'N@ wn)pennn]-1-penun-5- 7.96 - 7.86 (m, 2H), 7.76 (d, J=7.9 'y, 1H), 7.71 - 7.65 (m,
npornmi-1H-1,2,3- 3H), 7.64 - 7.61 (m, 2H), 7.60 - 7.54 (m, J=8.5 I'y, 2H), 3.00
TpHuazoi-4-kapbokcamun (t, J=7.5Twu, 2H), 1.54 - 1.42 (m, 2H), 0.76 (t, J=7.3 T'u, 3H)
232 O CFs | 5-merun-N-[4-(4-okco- 491.1 E:1.92 'H SIMP (500 MI'u, DMSO-ds) d 12.82 (s, 1H), 10.79 (s,
= 'NO 3,4-nurunpodranaszun-1- F:1.91 1H), 8.39 - 8.33 (m, 1H), 8.14 (s, 1H), 8.10 - 8.02 (m, 4H),
NN wn)enm]-1-[3- 7.96 - 7.87 (m, 3H), 7.80 - 7.73 (m, 1H), 7.59 (d, J=8.5 I',
(Tpudropmermn)pennn]- 2H)
1H-1,2,3-rpuazon-4-
KapOoKkcaMun
233 0 I 1-oTun-N-[4-(4-okco-3,4- | 360.2 E:1.04 'H SIMP (500 MI'u, DMSO-ds) d 12.82 (s, 1H), 10.27 (s,
\(U\EN/> auruapodranasus-1- F:1.18 1H), 8.34 (d, J=7.3 'y, 1H), 7.99 - 7.83 (m, 6H), 7.74 (d,
N

wn)denun]-1H-
AMUIA30J1-5-

KapOOKcaMuz

J=7.6 T, 1H), 7.57 (d, J=8.2 Ty, 2H), 4.36 (q, J=6.9 Ty, 2H),
1.34 (t, J=7.2 Ty, 3H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)* | BXKX
RT (mun.)
234 9 N-(1-mpem-Gytun-3-{[4- | 5082 E:1.41 |1H-SIMP: (500 MI', DMSO-ds) & ppm 12.87 (s, 1H), 10.59
Q HN B (4-0Kxc0-3,4- F:1.71 |(s, 1H), 10.28 (s, 1H), 8.81 (d, J=5.4 T'n, 2H), 8.44 (s, 1H),
\HKQ =N | murunpodranasun-1- 8.34 (d, J=8.1 T, 1H), 7.98 (d, J=8.4 'y, 2H), 7.95 - 7.86
)T win)eHun | kapOaMomn § - (m, 2H), 7.80 (d, J=5.7 T'u, 2H), 7.74 (d, J=7.7 I'u, 1H), 7.59
1H-nupazon-4- (d, J=8.4 Ty, 2H), 1.63 (s, 9H)
W) TUPUIUH-4-
kapOokcaMun
235 0 1-mpem-Gytun-5-vetnn- | 402.2 E:1.67 |1H-SIMP: (500 MI'y, DMSO-ds) & ppm 12.84 (s, 1H), 9.86
/N\N,é N-[4-(4-0Kc0-3,4- F:1.68 (s, 1H), 7.98 - 7.85 (m, 4H), 7.75 (d, J=7.7 Ty, 1H), 7.55 (d,
auruapodranazun-1- J=8.4Tu, 2H), 6.61 (s, 1H), 2.47 (s, 3H), 1.63 (s, 9H)
wn)dennn]-1H-nupaszon-
3-kapOokcamun
236 N-[4-(4-0xco-3,4- 408.2 E: 1:48 1H-AMP: (500 MI'u, DMSO-d¢) 6 ppm 12.85 (s, 1H), 10.81
0 Q auruapodranasus-1- F: 144 (s, 1H), 8.40 - 8.25 (m, 1H), 7.94 - 7.85 (m, 2H), 7.83 - 7.76

wn)pennn]-1-penmn-1H-

Upaso-S-kapOokcaMu

(m, 3H), 7.70 (d, J=8.4 T'u, 1H), 7.54 (d, J=8.4 I'y, 2H), 7.50
-7.36 (m, 5H), 7.07 (s, 1H)




306

[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
237 o N-[4-(4-0oxco-3,4- 410.2 E: 1.01 'H SIMP (500 MI'u, DMSO-ds) d 12.86 (s, 1H), 8.78 (d,
\%I\(/N‘NH muruapodranasus-1- F:1.11 J=4.0Tn, 1H), 8.36 (d, J=7.1 T, 1H), 824 (d, J=8.1 'y, 1H),
NS wn)pennn |-S-(mupuanH- 8.12 - 8.03 (m, 3H), 7.97 - 7.88 (m, 2H), 7.78 (d, J=7.4 I'y,
4 I\{ 2-un)-1H-1,2,4-Tpuasos- 1H), 7.62 (d, J=8.4 'y, 3H)
= 3-kapbokcamuz
238 0 2-(2,3-guxnopdpennn)-5- | 491.2 E:2.07 'H SIMP (500 MI'uy, DMSO-ds) d 10.72 (s, 1H), 8.34 (d,
\/U\(éN meTui-N-[4-(4-okco-3,4- F:1.97 J=7.1Twu, 1H), 8.02 - 7.97 (m, J=8.4 'y, 2H), 7.95 (d, J=8 4
N=-N Cl nuruapodranazus-1- I'u, 1H), 7.93 - 7.88 (m, 2H), 7.84 (d, J=8.1 I'y, 1H), 7.74 (d,
Cl wn)penmn]-2H-1,2,3- J=7.1Twu, 1H), 7.64 (t, J=8.1 I'y, 1H), 7.60 - 7.56 (m, J=8.8
Tpuazon-4-kapOokcaMun I'y, 2H), 3.89 (s, 1H), 2.64 - 2.57 (m, 3H)
239 o] OMe | 1-(2-umano-5- 464.2 E: 138 'H SIMP (500 MI', DMSO-ds) d 9.39 (s, 1H), 8.34 (d, J=7.1
\ekﬁ:}N meTokcudernn)-N-[4-(4- F:1.30 I'u, 1H), 8.03 (d, J=8.4 I', 2H), 8.06 (d, J=8.8 'y, 1H), 7.97
NC 0Kco-3,4- - 7.88 (m, 2H), 7.75 (d, J=7.4 I', 1H), 7.64 - 7.55 (m, 3H),

nuruapodranazun-1-
wn)penun]-1H-1,2,4-

TpHa30Ji-3-kapOoKcaMu

733 (dd, J=8.8, 2.4 T'u, 1H), 3.95 (s, 3H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" BDXX
RT (mun.)
240 0 N-[4-(4-0oxco-3,4- 4103 E: 1.08 'H SIMP (500 MI'uy, DMSO-ds) d 12.85 (s, 1H), 8.76 (d,
\eKN(/\N}N Q// muruapodranasus-1- F:1.10 J=4.4Tn, 1H), 835 (d, J=7.1T1, 1H), 8.23 (d, J=7.7 'y, 1H),
wn)pennn |- 1 -(mupuans- 8.05 (d, J=8.8 'y, 3H), 7.97 - 7.87 (m, 2H), 7.77 (d, J=7.4
2-un)-1H-1,2,4-Tpuasos- I'y, 1H), 7.61 (d, J=8.4 I'y, 3H), 3.90 (s, 1H)
3-kapbokcamuz
241 0 4-merun-N-[4-(4-oxco- 4941 E: 1.85 'H SIMP (500 MI'u, DMSO-ds) d 12.80 (br. s., 1H), 9.89 (br.
= 3,4-nurunpodranaszun-1- F:2.00 s., 1H), 8.38 -8.30 (m, 1H), 7.95 - 7.88 (m, 3H), 7.84 - 7.79
S /N wn)pennn]-2-(1,2,3,4- (m, J=8.5Tw, 2H), 7.76 - 7.71 (m, 1H), 7.60 - 7.51 (m, J=8.5
ﬁ TEeTParuApOXUHONUH-1- I'u, 2H), 7.30 - 7.20 (m, 2H), 7.13 - 7.06 (m, 1H), 3.98 - 3.88
un)-1,3-tuazon-5- (m, 2H), 2.79 (t, J=6.3 T'y, 2H), 2.54 (s, 3H), 1.96 (quin,
KapOoKcamuz J=6.2 I'u, 2H)
242 0 2-metun-N-[4-(4-okco- 346.2 E: 1.07 'H SIMP (500 MI'u, DMSO-ds) d 12.80 (s, 1H), 10.00 (br. s.,
\(lKEN 3,4-nurunpodranaszun-1- F:0.92 1H), 8.34 (d, J=7.6 'y, 1H), 8.03 - 7.97 (m, J=8.2 'y, 2H),

wn)denun]-1H-
UMUAa3071-4-

KapOOKcaMuz

7.94 - 7.86 (m, 2H), 7.78 - 7.73 (m, 2H), 7.58 - 7.49 (m,
J=8.2 T'w, 2H), 2.38 (s, 3H)
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[pumep R Haumenosanmue KX/MC| Meron 'H AMP
(M+H)" | BIXX
RT (mun.)

243 0 4-merun-N-[4-(4-okco- | 4542 | E 185 |'H AMP (500 MI'w, DMSO-ds)d 9.93 (s, 1H), 8.34 (d, J=7.9
Mw 3 4-muraapodranasus-1- F:2.00 |Tu, 1H), 7.99 - 7.88 (m, 3H), 7.82 (d, J=8.2 'y, 2H), 7.74 (d,
S\.ﬁw@ um)er]-2- J=7.9 T, 1H), 7.64 - 7.60 (m, J=8.2 I', 2H), 7.58 - 7.53 (m,

(bermnammo)-1,3- J=8.2 T'w, 2H), 7.35 (t, J=7.6 'y, 2H), 7.25 (br. 5., 2H), 7.15

THA301-5-KapOokcaMu (br. s., 2H), 7.05 (br. s., 2H), 2.06 (s, 3H)
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Hpumep 244: 3-(lumerunamuno)-N-[4-(1-okco-1,2-auruipon30X UHOJIMH-4-
win)pennn|oensamun, TFA
it |

N

NH
2 HN)b/N\

HOOC O
\© HATU, i-ProNEt
O “
X
NH N DMF O NH

Mpomexyrounoe coexmnenne 66 (15 wmr, 0.043 mmonb), 3-(ZUMETUIAMUHO)OCH3OHHYIO

kucnory (14 mr, 0.086 mmonb) 1 HATU (24 mr, 0.064 mmonb) pactBopsuiu B DMF (1 mu).

O

Hobasnsiiu DIEA (0.037 mi, 0.21 MMoJb), 3aTeM CMeCh NMEpEeMEINUBaId TPU KOMHATHOU
Temrneparype B TedeHue 24 4. CMech KOHLEHTPUPOBAJIM, 3aT€M OYHINAIA C TOMOIIBIO
npenaparusHoil BOXKX ¢ nonyuenuem lpumepa 244 (9 mr, Beixon 41%). MS(ESI) m/z: 384.1
(M+H)™; 'H AMP (500 MI'u, DMSO-ds) & 11.43 (d, J/=5.8 I'u, 1H), 10.24 (s, 1H), 8.30 (dd,
J=8.0,0.8 I'y, 1H), 7.97 - 7.86 (m, 2H), 7.77 - 7.68 (m, 1H), 7.60 - 7.52 (m, 2H), 7.49 - 7.39 (m,
2H), 7.36 - 7.31 (m, 1H), 7.29 - 7.20 (m, 2H), 7.09 (d, /=5.8 'y, 1H), 6.99 - 6.91 (m, 1H), 2.98
(s, 6H); BOXX RT = 5.63 mun (Meron A), 5.22 mun (Meton B).

Hpumep 245: 4-(Tumerunamuno)-N-(4-(1-okco-1,2-1uruipon30X UHOIHH-4-

wit)eHu)0eH3aMuU]I, COJTb MyPaBbHUHON KUCIIOTHI

NH, N
O COOH N

HATU, i-ProNEt

SN +
O —_— N
NH N DMF O
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B coorBerctBUM co cmocobom monyudeHus: llpumepa 244, peaknmeld  COUETaHHS
IpomexyTounoro coeguHeHusi 66 (15 mr, 0.043 mmonp) U 4-(IUMETUIAMHHO)OSH30HHON
kuciotsl (14.15 mr, 0.086 mmonb) nonyyanu pumep 245 (2.1 mr, Boxon 11%). MS(ESI) m/z:
3842 (M+H)"; 'H AMP (500 MI', DMSO-de) § 11.42 (d, J=4.4 T, 1H), 9.98 (s, 1H), 8.30 (d,
J=8.0Tu, 1H), 7.89 (d, /=8.5 ', 4H), 7.71 (t, J=7.6 ', 1H), 7.59 - 7.49 (m, 2H), 7.38 (d, J=7.7
I'u, 2H), 7.08 (d, J=5.0 I'u, 1H), 6.78 (d, J=8.0 I'y, 2H), 3.01 (s, 6H); BOXX RT = 1.51 mun
(Meton E), 1.71 mun (Meron F).

Ipumep 246: N-(4-(1-oxco-1,2-gurunponzoxunonud-4-un)penun)-4,5,6,7-

terparuapodbenso| djruazon-2-kapOokcamun

0
NH, HN)S%N
® ohe
§ . NN HATU, i-ProNE
O NH :2’ S THF O =
0 NH
o) OH

B coorBercTBHM cO cmocobom monydeHus: Ilpumepa 244, peakiuel  CoueTaHHS
IMpomexxyTounoro coequrenus 66 (15 mr, 0.043 mmosb) u 4,5,6,7-rerparuapodenso[d]Tuazon-
2-kapOoHoBoit kucynotsl (12 mr, 0.064 mmonb) noay4anu [pumep 246 (7.9 wmr, Boixox 46%).
MS(ESI) m/z: 402.1 (M+H)"; '"H AMP (500 MI', DMSO-ds) & 11.51 (br. s., 1H), 10.86 (br. s.,
1H), 8.29 (d, J=7.2 I'y, 1H), 8.02 - 7.94 (m, 2H), 7.71 (br. s., 1H), 7.58 - 7.51 (m, 2H), 7.47 -
737 (m, J=7.7 T'y, 2H), 7.10 (br. s., 1H), 2.95 - 2.81 (m, 4H), 1.85 (br. s., 4H); BOXXX RT =
2.02 mun (Meton E), 2.02 mun (Meton F).

Hpumep 247: N-(4-(1-okco-1,2-aurunponszoxuHoauH-4-ui)penmn)oeH3o| cJuzokca3on-3-

kapOoKcaMuz
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\
NH, O

O HN" 0
COOH
N ©f<o HATU, i-Pr2NEt= O

NH N
DMF N
o NH

O

B coorBerctBUM co cmocobom monyueHus: Ilpumepa 244, peaknued  coueTaHUs
IIpome:xkyTounoro coexunenus 66 (15 mr, 0.043 mmonb) u OeH30[c]u30Kca30-3-kapOOHOBOH
kucnotsl (10.5 mr, 0.064 mmonb) nonyqanu Ipumep 247 (4 mr, Bexon 19%). MS(ESI) m/z:
382.0 (M+H)™; '"H SIMP (500 MI'u, DMSO-ds) & 11.46 (br. s., 1H), 11.25 (br. s., 1H), 8.31 (d,
J=8.0 I', 1H), 8.05 (d, /=8.8 I'y, 1H), 8.00 (d, /=6.9 'y, 2H), 7.83 (d, /=9.1 I'y, 1H), 7.72 (br.
s., 1H), 7.56 (d, J=7.2 I'y, 3H), 7.47 (d, J=6.9 'y, 2H), 7.39 - 731 (m, 1H), 7.13 (d, J=5.5 I'yy,
1H); BOXXX RT = 8.83 mun (Meron A), 7.54 mun (Meton B).

Mpumep 248: 1-Metun-N-(4-(1-okco-1,2-muruapon3oxuHouH-4-1mn)pernn)- | H-unmon-2-
KapOOKcaMu

0

NH, /
HNTY N
\N
HATU, i-Pr,NEt O
N + HOOC@ -
NH DMF N
! L

(0]

B coorBerctBHM co cmocobom monyudeHus: Ilpumepa 244, peaknueld  COUETaHHS
IpomexyTounoro coeaunenus 66 (15 mr, 0.043 mmone) u 1-metwn-1H-unnon-2-kapOoHoBOM
kuciotsl (11.3 mr, 0.064 mmonb) nonydanu [pumep 248 (1.4 mr, Boxon 8%). MS(ESI) m/z:
394.2 (M+H)"; '"H IMP (500 MI'u, DMSO-ds) § 11.44 (br. s., 1H), 10.44 (br. s., 1H), 8.31 (d,
J=7.7Tn, 1H), 7.92 - 7.88 (m, J=7.7 'y, 2H), 7.71 (br. s, 2H), 7.64 - 7.51 (m, 3H), 7.48 - 7.40
(m, J=7.7Tu, 2H), 7.37 - 7.29 (m, 2H), 7.15 (t, /7.0 I'u, 1H), 7.10 (br. s., 1H), 4.04 (br. s., 3H);
B2XX RT = 1.96 mun (Meton E), 1.94 mun (Merton F).
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I pumep 249: N-(4-(1-oxco-1,2-quruaponzoxuHonuH-4-un)dennn)-4-(munepuans- 1 -

w)0eH3aMu

NH, N
O COOH l

. HATU, i-Pr,NEt
AN —_—_—
X
O NH N DMF
O NH
o}
0

B coorBerctBum co cmocobom monydeHuss Ilpumepa 244

2

peakuue CcoudeTaHus
IIpomexyTounoro coexmHenusi 66 (15 mr, 0.043 mmonb) u 4-(nunepuaus-1-un)oeH30HHON
kucnotsl (12 mr, 0.059 mmone) nonydanu Hpumep 249 (4.8 mr, Bbxon 26%). MS(ESI) m/z:
4242 (M+H)"; 'H SIMP (500 MI'u, DMSO-ds) & 11.43 (br. s., 1H), 10.03 (br. s., 1H), 8.30 (d,
J=7.7Tn, 1H), 7.93 - 7.85 (m, 4H), 7.75 - 7.67 (m, 1H), 7.58 - 7.49 (m, 2H), 7.38 (d, /=8.0 I'L,
2H), 7.08 (s, 1H), 7.00 (d, J=8.3 I'y, 2H), 1.60 (br. s., 6H); BOXX RT = 1.39 mun (Meton E),
1.97 mun (Meton F).

Mpumep 250: 4-Mopdomaunao-N-(4-(1-okco-1,2-quruapon3ox tHOMUH-4-11 ) peHnT)oeH3aMu g
0O

NH, N
O COOH l N

+ HATU, i-ProNEt

O \NH N DMF O h
L/ "

© ()
B coorBerctBUM co cmocobom monyudeHus: Ilpumepa 244, peakinueld  COUeTaHHS
Ipomexyrounoro coexunenus 66 (13 mr, 0.037 mmoib) u 4-MopPOTMHOOEH30HHON KHCIOTHI
(11.54 wmr, 0.056 mmonb) nonydanu Ipumep 250 (3.7 mr, Beixon 22%). MS(ESI) m/z: 422.2
(M+H)™; 'H SIMP (500 MI'u, DMSO-dg) § 11.41 (br. s., 1H), 10.08 (br. s., 1H), 8.30 (d, /=8.0
I'u, 1H), 8.02 - 7.86 (m, 4H), 7.71 (t, /7.4 'y, 1H), 7.60 - 7.52 (m, 2H), 7.39 (d, J=8.0 'y, 2H),
7.11 - 7.02 (m, 3H), 3.76 (br. s., 4H), 3.27 (br. s., 4H); BOXX RT = 1.51 muna (Meron E), 1.51

muH (Meron F).

Hpumep 251: N-(4-(1-oxco-1,2-guruapon3oxuHonuH-4-mi)dennn)-4-(muppoauaus-1-

w1)0OeH3aMuU
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O

NH, N
O COOH O
HATU, i-Pr,NEt

~ + _———
AN
O NH N DMF
(_7 NH
o}

B coorBerctBUM co cmocobom monyudeHus: Ilpumepa 244, peaknued  coueTaHMS

O

@)

IIpomexyTounoro coenmnenusi 66 (13 mr, 0.037 mmonp) u 4-(muppoauaus-1-nn)oeH30HHON
kucnotsl (10.65 mr, 0.056 mmone) nonyyanu Ipumep 251 (0.4 wmr, Bexon 3%). MS(ESI) m/z:
4102 (M+H)"; '"H SIMP (500 MI'y, DMSO-ds) & 9.95 (br. s., 1H), 8.30 (d, J=7.7 'y, 1H), 7.89
(d, /=7.7Tu, 4H), 7.76 - 7.67 (m, 1H), 7.59 - 7.51 (m, 2H), 7.37 (d, /=8.0 I', 2H), 7.08 (s, 1H),
6.61 (d, /=8.3 I'u, 2H), 3.90 (s, 1H), 1.99 (br. s., 4H); BOXX RT = 1.92 mun (Meton E), 1.91
muH (Merton F).

Mpumep 252: 4-(4-(2-(5-MeTokcu-7-MeTHIMHAONNH- | -11)-2-0KCO3TIIT ) eHUT )P TaTa3UH-
1(2H)-oH

CO,H o)
® N
HATU, i-Pr,NEt O

=N
lllH OMe THE O \l\ll

NH
)

OMe

ZT

O

Ipomexyrounoe coexunenue 1 (15 mr, 0.038 Mmonb), S-mMeTokcu-7-meTuUHAOMUH (9.3 M,
0.057 mmonb) u HATU (21.8 mr, 0.057 mmonb) pacrBopsutt B DMF (1 mu). B a1y cmech
nobasmsiim DIEA  (0.017 wmu, 0.095 wmmonp). Cmech mnepeMelmiuBaid TPH KOMHATHOW
TEMIepaType Ha MPOTSDKEHHH HOYH, 3aT€M KOHLEHTpHpOoBaiH. OCTAaTOK OUUINAIH C IMOMOLIBIO
npenaparusHoi BOXX ¢ nmonyuennem Ilpumepa 252 (11 wmr, Beixon 65%). MS(ESI) m/z: 426.2
(M+H)™; '"H SIMP (500 MI', DMSO-ds) & 12.83 (s, 1H), 8.34 (d, J=6.9 I'u, 1H), 7.98 - 7.85 (m,
2H), 7.71 (d, J=6.6 I'u, 1H), 7.63 - 7.54 (m, J=7.4 T'n, 2H), 7.50 - 7.42 (m, J=7.4 'y, 2H), 6.72
(br. s, 1H), 6.57 (br. s,, 1H), 4.12 (t, J/=7.0 'y, 2H), 4.00 (br. s., 2H), 3.71 (s, 3H), 2.97 (t, /=6.9
I'u, 2H), 2.13 (s, 3H); BOXKX RT = 1.77 mun (Meron E), 1.76 mun (Meton F).
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Hpumep 253: 4-(4-(2-(7-bpom-5-(TpudropmeTokcn ) MHAOMUH- | -1i1)-2-
okcoatwi)pernmn)dranazun-1(2H)-on

Br
CO,H
2 f OCF;

z

s C

H
@ HATU, i-Pr,NEt
~N N >
|
O NH OCF3 THF O N
|
o NH

O

B coorBerctBUMm co cmocobom monyueHus: Ilpumepa 252, peakumed  coueTaHUs
IIpomexyrounoro  coegunennss 1 (15 wmr, 0038 wmmoms) u  7-Opom-5-
(rpudropmeroxcu)unnonuna, HCl (18.2 mr, 0.057 mmounb), nonyuanu Ipumep 253 (11 wr,
BLIXO 54%). MS(ESI) m/z: 544.1 (M+H)"; 'H SIMP (500 MI', DMSO-ds) & 12.83 (s, 1H), 8.34
(d, /=6.9 I'y, 1H), 8.00 - 7.82 (m, 2H), 7.71 (d, J=6.9 I'y, 1H), 7.61 - 7.53 (m, 2H), 7.51 - 7.43
(m, 3H), 7.40 (br. s., 1H), 4.22 (t, J/=7.3 I'y, 2H), 4.06 (s, 2H), 3.15 (t, /=7.2 'y, 2H); BOXXX RT
=2.08 mun (Meton E), 2.06 mun (Merton F).

Mpumep 254: 4-(4-(2-(6-2TOKCUUHAONUH- | -11)-2-0KCOATHI ) peHIT ) 30X HHOIUH- | (2H)-0oH

OEt
CO,H o

® “
N OFEt
N HATU, i-Pr,NEt
O ]
NH THF N
9] NH

O

B coorBerctBHM co cmocobom monyudeHus: Ilpumepa 252, peakmueld  coueTaHHS
IpomexyTrounoro coexmnenusi 67 (12 mr, 0.043 mmonb) u 6-sTokcumanonuHa (0.430 Mo,
0.086 Mmob) nonyuanu Ipumep 254 (10.5 mr, Bbixon 55%). MS(ESI) m/z: 4252 (M+H)"; 'H
SAMP (500 MI'u, DMSO-ds) 6 11.44 (br. s., 1H), 8.30 (d, /=7.7 I', 1H), 7.75 (br. s, 1H), 7.73 -
7.66 (m, 1H), 7.54 (d, J/=7.7 'y, 2H), 7.40 (s, 4H), 7.13 - 7.05 (m, 2H), 6.55 (d, J=8.0 I'y, 1H),
423 (t, /7.8 I'u, 2H), 3.95 (q, J=6.6 I'y, 2H), 3.91 (br. s., 2H), 3.08 (t, J/=8.0 I'y, 2H), 1.29 (t,
J=6.7T'y, 3H); BOXKX RT = 1.95 mun (Meton E), 1.95 mun (Meron F).
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Hpumep 255: 4-(4-(2-(M30nHA0INH-2-11T)-2-0KCO3 TN ) HeHMI)-6, 7-TUMETOKCUU30X UHOJTH-

1(2H)-on
0
N
Pd(PPh3)4 O
: C X i MeO O N
MeO NH
0

K ITpomesxyrounomy coenunernto 68 (20 mr, 0.070 mmons), IIpomMe:kyTOUHOMY COEAMHEHHIO
9 (25.6 mr, 0.070 mmonb) u K3PO4 (37.4 mr, 0.176 Mmoub) nobaBisiin TUOKCaH (3 MJ1) U BOIY
(0.333 mu1). Cmech aerasupoBanu (BakyyMupoBaiu u nponysainu Ar (5x)). lo6asnsamu Pd(PPhs)s
(4.1 mr, 3.5 MKMoOmnb), 3aTeM CMech aerasupoBanu (2x). PeaklmoHHYIO BHaly TrepMETHYHO
3aKpbIBAJlM M HAarpeBaJli B MMKPOBOJHOBOM peakTtope mnpu 150°C B Tedyenue 25 MuH.
Peak1inoHHy0 cMeCh KOHIIEHTPHUPOBAJIH, 3aTEM OUYHUINAIN C TOMOLIBIO pernapaTuBHoi BOXKX ¢
nony4enuem Mpumepa 255 (7.5 mr, Bbixon 24%). MS(ESI) m/z: 4412 (M+H)"; 'H SIMP (500
MI'y, DMSO-ds) 6 11.30 (br. s., 1H), 7.68 (s, 1H), 7.50 - 7.33 (m, 6H), 7.31 (br. s., 2H), 6.98
(br. s, 2H), 4.96 (br. s., 2H), 4.69 (br. s., 2H), 3.95 - 3.86 (m, 3H), 3.84 (br. s., 2H), 3.72 (s, 3H);
BOXX RT = 1.62 mun (Meron E), 1.62 mun (Meron F).

[pumep 256: 4-(2-(I)Top-4-(2-(1/13OHH)JOJIHHQ-Hn)-2-01<c03Tm1)(beHHJI)H30XI/IH0JH/IH- 1(2H)-on

0
Br N
Pd(PPh3),4, K3PO,
~ ,u,moucaH/ H20
NH F
B.

B coorBerctBHM co cmocobom monyudeHus: Ilpumepa 255, peaknmed  coueTaHHs
IpomexyTrounoro coenunenust S (37 mr, 0.098 mmonb) u 4-6pomuzoxunonus-1(2H)-ona (20
mr, 0.089 mMmonb) nony4anu Mpumep 256 (6.6 mr, Boixon 18%). MS(ESI) m/z: 339.2 (M+H)";
'H AAMP (500 MI'u, DMSO-ds) & 11.50 (br. s., 1H), 8.28 (d, J=8.0 'y, 1H), 7.69 (t, J=7.4 ',
1H), 7.53 (t, J=7.3 I'n, 1H), 7.37 (d, J/=4.4 'y, 3H), 7.34 - 7.20 (m, SH), 7.16 (br. s., 1H), 4.98
(br. s, 2H), 4.70 (br. s., 2H), 3.88 (br. s., 2H); BOXX RT = 1.72 mun (Meron E), 1.70 mun
(Meron F).
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Mpumep 257: N-(4-(6,7-Aumerokcu-1-okco-1,2-quruapon3oxuHomH-4-un ))herrn)-6-

\O
0O
HNJ\N

M eO Pd(PPhs),
—_—
l\/IeO MeO l N
MeO NH
O

B coorBerctBuMm co cmocobom monyueHust Ilpumepa 255, peakumed  coueTaHus

METOKCHUHHIOJINH- | -kapOokcaMug

IIpomexyTounoro coequnenust 12 (33 mr, 0.084 mmonn) u Ilpome:kyToUHOrO coenuHeHust 68
(20 mr, 0.070 mmonp) nonyvanu Ilpumep 257 (8.9 mr, Beixox 27%). MS(ESI) m/z: 472.1
(M+H)™; 'H AMP (500 MI', DMSO-des) § 11.28 (br. s, 1H), 8.61 (br. s., 1H), 7.95 (br. s., 1H),
7.74 - 7.66 (m, 3H), 7.55 (br. s., 1H), 7.40 (d, /=8.0 I'y, 2H), 7.08 (d, J=7.7 I'y, 1H), 7.03 - 6.93
(m, 2H), 6.48 (d, /=8.0 I'y, 1H), 4.17 (t, J=8.1 I'y, 2H), 3.89 (s, 3H), 3.74 (s, 3H), 3.71 (s, 3H),
3.11 (t, J/=8.3 I'u, 2H); BOXXX RT = 1.71 muu (Meton E), 1.70 mun (Meron F).

Mpumep 258: 4-(4-(2-(6-M30nponokcUMHAOMMH- | -11)-2-0kcoaTrn )denmn)dranaszun-1(2H)-on

HOOC

K pacrBopy IIpome:xkyrounoro coeamnenuss 1 (12 wmr, 0.043 mmoins), IlpomexkyTouHOro
coenuHenusi 69 (12.5 wmr, 0.043 mmons) u HATU (24.4 wmr, 0.064 mmons) B DMF (1 wmn)
nobasysuiu DIEA (0.037 mi, 0.21 mmons). CMech nepeMeIinBaivi Mpu KOMHATHON TeMIIepaType
B TedeHue 16 4, 3areM CMeCh OUMIIAIN C MoMoblo mpenapatuBHo BIXKX ¢ momydenunem
Ipumepa 258 (13 wmr; Bexon 69%) B Bume Oenoro Teepmoro BemectBa. MS(ESI) m/z: 440.1
(M+H)™; 'H IMP (500 MI'u, DMSO-ds) & 12.86 (br. s., 1H), 8.40 - 8.32 (m, 1H), 7.90 (br. s,
2H), 7.74 (br. s., 2H), 7.60 - 7.53 (m, 2H), 7.48 - 7.42 (m, 2H), 7.10 (d, J=7.2 I'u, 1H), 6.55 (d,
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J=7.7Tn, 1H), 448 (d, J/=5.2 T'y, 1H), 4.28 - 417 (m, 2H), 3.96 (br. s., 2H), 3.09 (br. s., 2H),
1.23 (br. s., 6H); BOXKX RT = 1.93 mun (Meron E), 191 mun (Meron F).

Hpumep 259: 4-(4-(2-(Munonun-1-um)-2-okcoatun)-2-merundennn)Pranasus- 1 (2H)-on

O O
N N
cl Pd(PPh),, KsPO,

N anokcan/H,0 O
| —>

O o0 O N

NH
i I

B cooterctBuu co criocobom nonyuenus: lipumepa 76, peakuueii coueranus 4-xaopQranasus-
1(2H)-ona (15 mr, 0.083 mmonb) u [IpomexyrouHoro coeaunenus 71 (34.5 mr, 0.091 mmorb)
nony4anu 1.8 mr (5.5%) Mpumepa 259. MS(ESI) m/z: 3962 (M+H)*; '"H SAMP (500 MIw,
DMSO-de) 6 12.82 (br. s., 1H), 8.33 (d, /=3.3 I'y, 1H), 8.09 (d, /=8.0 'y, 1H), 7.87 (d, /=3.3 I'Ly,
2H), 7.34 - 7.21 (m, SH), 7.15 (br. s., 1H), 7.00 (br. s., 1H), 4.23 (t, /=7.8 I'y, 2H), 3.92 (br. s,

2H), 3.19 (br. s, 2H), 2.07 (br. s., 3H); BOXXX RT = 1.96 mun (Meron E), 1.99 mun (Meron F).

Mpumep 260: 4-(4-(2-(U30uHm0MMH-2-111)-2-0KCO3THN )-2-MeTundenmn ) pranasud- 1 (2H)-on
0] O
of N@ Pd(PPhg)y, KsPO4 ’\E@
SN anokcaH/H20 O
—»
© oo O SN
% NH
@)

B cootBerctBuu co criocobom nonyuenus: [lipumepa 76, peakuueii coueranus 4-xaopdraiasuH-
1(2H)-oHa (15 wmr, 0.083 mmonb) u IIpome:xkyrounoro coeaunenus 70 (34.5 mr, 0.091 mmorb)
nonyuanu 10.4 mr (32%) Hpumepa 260. MS(ESI) m/z: 396.2 (M+H)"; 'H SIMP (500 MI,
DMSO-ds) 6 12.82 (s, 1H), 8.35 - 8.29 (m, 1H), 7.90 - 7.81 (m, 2H), 7.41 - 7.34 (m, 2H), 7.34 -
7.29 (m, 3H), 7.27 (s, 2H), 7.24 - 7.20 (m, 1H), 4.98 (s, 2H), 4.70 (s, 2H), 3.84 (s, 2H), 2.07 (s,
3H); BOXKX RT = 1.70 mur (Meron E), 1.73 mun (Merton F).

Hpumep 261: 4-(2-@top-4-(2-(nanonus-1-nm)-2-okcoatun)penmn)pranaszus-1(2H)-on
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0 0
N N
Cl Pd(PPhg),, KzPO,
SN anokcan/H.0 ;

|
NH F - >

B cooterctBuu co ciocobom nonyuenus: lipumepa 76, peakuueii coueranus 4-xaopQraiasuH-
1(2H)-ona (15 mr, 0.083 mmonb) u IIpomexxyTouHoro coeaunenus 72 (34.8 mr, 0.091 mmorb)
nonyyanu 10.6 mr (31%) Ipumepa 261. MS(ESI) m/z: 400.2 (M+H)"; 'H SIMP (500 MI,
DMSO-ds) 6 12.98 (br. s., 1H), 8.36 - 8.30 (m, 1H), 8.08 (d, /=83 I'y, 1H), 7.93 - 7.86 (m, 2H),
7.53 (t, J=7.7Tu, 1H), 7.47 - 7.41 (m, 1H), 7.36 (d, J/=11.0 I'y, 1H), 7.32 (d, /=7.7 'y, 1H), 7.26
(d, /<72 I'u, 1H), 7.16 (t, J=7.7 I'y, 1H), 7.05 - 6.97 (m, 1H), 4.24 (t, J/=8.5 I'y, 2H), 4.01 (s,
2H), 3.20 (t, J/=8.4 I'y, 2H); BOXXX RT = 1.81 mun (Meton E), 1.83 mun (Meton F).

Hpumep 262: 4-{4-[2-(2,3-qurunpo-1H-u3zounnon-2-nin)-2-okcoatui | peHun -6-meTokcu-1,2-

AUTUAPOU3OXNHOJIUH- 1-on

(@)
Br N
MeO o) Pd(PPhg),
S Oy OJ? — O
NH B
5 o MeO N
O NH
0O
B coorBerctBuM co cmocobom monydyenus Ilpumepa 76, peakuueidl codeTaHUs
IpomexyTrounoro coenuHenusi 73 (25 mr, 0.098 mmornb) u [lpomexyTouHoe coexunenue 9
(35.7 mr, 0.098 mmMoub), mosydanu 14.4 mr (35%) Mpumepa 262. MS(ESI) m/z: 411.2 (M+H)";
'H AMP (500 MI'u, DMSO-ds) & 11.30 (br. s., 1H), 8.22 (d, J=8.8 T'ni, 1H), 7.41 (s, 4H), 7.38 -
7.34 (m, 2H), 7.32 - 7.28 (m, 2H), 7.14 (dd, J=8.8, 2.5 I'y, 1H), 7.06 (s, 1H), 6.92 (d, J=2.5 I'Ly,

1H), 4.96 (s, 2H), 4.69 (s, 2H), 3.84 (s, 2H), 3.75 (s, 3H); BOXKX RT = 1.61 mun (Merox E),
1.62 mun (Meton F).

Hpumep 263: 4-(4-(2-(M30uHD0MMH-2-11)-2-0KCO3TII)-2-MeTHiI(eHnT)n30xuHouH- 1 (2H)-oH
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0
N
Br
Pd(PPhs),4, K3PO4
A ,u,MOKcaH/ H20
NH
/B\
O 3_@

B coorBerctBUMm co cmocobom monyueHus: Ilpumepa 255, peakumed  coueTaHUs
IIpomexytounoro coeamnenust 70 (32.8 mr, 0.087 mmonb) u 4-6pomuszoxunonus-1(2H)-ona
(15 mr, 0.067 mmonb) nonydanu Ilpumep 263 (2.1 wmr, Beixox 8%). MS(ESI) m/z: 3953
(M+H)™; '"H IMP (500 MI', DMSO-ds)  11.40 (d, /=5.8 ', 1H), 8.27 (dd, /=8.0, 1.1 I'u, 1H),
7.64 (ddd, J=8.3, 7.0, 1.5 'y, 1H), 7.53 - 7.48 (m, 1H), 7.40 - 7.34 (m, 2H), 7.34 - 7.29 (m, 2H),
7.28 (s, 1H), 7.24 - 7.19 (m, 1H), 7.18 - 7.14 (m, 1H), 7.03 - 6.97 (m, 2H), 4.97 (s, 2H), 4.69 (s,
2H), 3.80 (s, 2H), 2.03 (s, 3H); BOXXX RT = 1.68 mun (Meron E), 1.67 mun (Meton F).

Ipumep 264: 4-(4-(2-(MunonuH- 1 -1i)-2-0kco3THN)-2-MeTHh eHuN )u30xuHoNuH- 1 (2H)-oH

0 (@]
N
Br N
X Pd(PPha),, KsPO, O
NH anokcan/H20
O /B\ \
Q9 NH
o

B coorBerctBUM co cmocobom monyudeHus: Ilpumepa 255, peaknued  coueTaHHs
Ipomexyrounoro coexunenuss 71 (32.8 mr, 0.087 mmonb) u 4-6pomuszoxunonus-1(2H)-ona
(15 wr, 0.067 mmonb) nonyuanun Ilpumep 264 (1.7 wmr, Beixom 6%). MS(ESI) m/z: 3953
(M+H)™; '"H IMP (500 MI', DMSO-ds) § 11.41 (d, J=4.4 T'u, 1H), 8.28 (dd, /=8.0, 1.1 I'u, 1H),
8.09 (d, /=8.0 I'y, 1H), 7.64 (td, J/=7.6, 1.5 T'y, 1H), 7.54 - 7.47 (m, 1H), 7.28 (s, 1H), 7.25 (d,
J=7.4Tn, 1H), 7.23 - 7.20 (m, 1H), 7.19 - 7.16 (m, 1H), 7.16 - 7.13 (m, 1H), 7.01 (d, J=7.4 I'L,
3H), 4.23 (t, /=8.7 I'y, 2H), 3.88 (s, 2H), 3.18 (t, /=8.5 I'y, 2H), 2.04 (s, 3H); BOXX RT = 1.81
muH (Meron E), 1.80 mun (Meton F).

Hpumep 265: 4-(4-(2-(6-(2-[' mnpokcu-2-MeTUIIPOTIOKCH ) HHAOIHH- | -111)-2-

okcoatui)pennn)pranasus-1(2H)-on
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Iy
NH

o
B coorBerctBUM co cmocobom monyudeHus Ilpumepa 258, peaxumel coueTaHus
IIpomexytounoro coexunenusi 1 (10 mr, 0.036 mmonp) u IlpomeskyTouHoro coexunenust 74
(11.5 mr, 0.036 mmonb) nonydanu Ipumep 265 (13.2 mr, 0.028 mmons, Beixon 78%). MS(ESI)
m/z: 470.2 (M+H)"; 'H IMP (500 MI'u, DMSO-de) & 12.86 (s, 1H), 8.39 - 8.30 (m, 1H), 7.93 -
7.88 (m, 2H), 7.76 (d, J=2.5 'y, 1H), 7.73 - 7.68 (m, 1H), 7.60 - 7.54 (m, J=8.3 I'y, 2H), 7.50 -
7.43 (m, J=8.3 I'y, 2H), 7.11 (d, J/=8.3 I'y, 1H), 6.57 (dd, J=8.3, 2.5 I'y, 1H), 4.61 (s, 1H), 4.24
(t, /=8.5 I'y, 2H), 3.96 (s, 2H), 3.63 (s, 2H), 3.10 (t, /=8.4 'y, 2H), 1.18 (s, 6H); BOXXX RT =
1.61 mun (Meron E), 1.61 mun (Meton F).

Mpumep 266: N-(4-(6-Metokcu-1-okco-1,2-muruapon30XuHOIUH-4-11)EeHUT )UHAO0THUH- | -

X @
% Pd(PPhs),
©¢ WOLL T O >

B coorBerctBuM co cmocobom monyuenus Ilpumepa 76, peakuueidl codeTaHUs

KapOoKcaMu

Ipomexytounoro coequnenust 73 (18 mr, 0.071 mmounn) u [Ipome:kyTouHOrO coenuHeHusi 10
(28.4 mr, 0.078 mmonb) nony4anu 5.3 mr (17%) Mpumepa 266. MS(ESI) m/z: 412.2 (M+H)"; 'H
SAMP (500 MI'u, DMSO-d¢) 6 11.28 (d, J=6.1 I'y, 1H), 8.64 (s, 1H), 8.22 (d, /=8.8 I'y, 1H), 7.89
(d, /=80Ty, 1H), 7.70 - 7.65 (m, 2H), 7.41 - 7.35 (m, 2H), 7.21 (d, /=72 'y, 1H), 7.17 - 7.11
(m, 2H), 7.05 (d, J=6.1 I'y, 1H), 6.94 (d, J/=2.5 'y, 1H), 6.93 - 6.88 (m, 1H), 4.16 (t, /=8.8 I'Ly,
2H), 3.77 (s, 3H), 3.19 (t, J=8.5 I'u, 2H); BOXX RT = 1.71 mun (Meron E), 1.71 mun (Meron
F).
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Hpumep 267: 4-(6-Metokcu-1-okco-1,2-m1urupon30X uHOIHH-4-11)heHm 5-

METOKCUU30MH/I0JIMH-2-KapOOKCHIIaT

o
O)J\'\Q:}
Br
o Pd(PPhs)
Meo\©<? + ( j N ol —» O ou
NH OOB’ e
5 MeO o) MeO X
Q"
o
B coorBerctBuu co cmocobom monydenus Ilpumepa 76, peakuueidl codeTaHHs
IIpomexytrounoro coexmnenusi 73 (18 mr, 0.071 mmons) u Ilpumepa 70B (28 wmr, 0.071
mmonb) nonydanu 11.9 mr (36%) Mpumepa 267. MS(ESI) m/z: 4432 (M+H)"; 'H IMP (500
MI'u, DMSO-de) 6 11.33 (br. s., 1H), 8.23 (d, /=8.8 I';, 1H), 7.54 - 7.44 (m, 2H), 7.35 - 7.26 (m,
3H), 7.15 (dd, J=8.8, 2.5 'y, 1H), 7.14 - 7.08 (m, 1H), 6.98 (s, 1H), 6.94 - 6.86 (m, 2H), 4.89 (s,
1H), 4.85 (s, 1H), 4.71 (s, 1H), 4.66 (s, 1H), 3.77 (d, /=2.2 'y, 6H); BOXX RT = 1.86 mun
(Meron E), 1.86 mun (Meron F).

Ipumep 268: 6-Merokcu-N-(4-(6-meTokcu-1-okco-1,2-AuruApon3OX MHOIHUH-4-

w1)( eHU )MHIOHH- | -kapOoKcaMu g

o
Br
MeO N 0 Pd(PPhs),
+ N—( /o —_
NH HNOB\
I o) MeO N
NH
O

B coorBerctBuM co cmocobom monyuenus Ilpumepa 76, peakuueidl codeTaHUs
IpomexyTounoro coequnenust 73 (25 mr, 0.098 mmoup) u [lpoMe:kyTOUHOrO coenuHeHusi 12
(42.7 mr, 0.108 Mmonb) nonydamu 3.9 mr (9%) Ipumepa 268. MS(ESI) m/z: 4422 (M+H)"; 'H
SAMP (500 MI'u, DMSO-d¢) 6 8.64 (s, 1H), 8.22 (d, /=8.8 I'y, 1H), 7.74 - 7.65 (m, J=8.8 I'y,
2H), 7.55 (d, /=2.5 T, 1H), 7.42 - 7.34 (m, J=8.5 I'y, 2H), 7.14 (dd, J=8.8, 2.5 'y, 1H), 7.09 (d,
J=8.0Tw, 1H), 7.04 (d, /=6.1 T'y, 1H), 6.94 (d, J/=2.5 'y, 1H), 6.48 (dd, /=8.3,2.5 'y, 1H), 4.17
(t, /=8.5 I'm, 2H), 3.77 (s, 3H), 3.71 (s, 3H), 3.11 (t, J=8.5 I'y, 2H); BOXXX RT = 1.71 mun
(Meton E), 1.71 mun (Meton F).
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Hpumep 269: 4-(6-Metokcu-1-okco-1,2-nuruapon3ox uHOIMH-4-11)( €HUIT H30UHAOINH-2-

0" °N
il Pd(PPh)
MeO. X _{O 3)4 O
+ N @) —_— >

- O
5 (@] MeO X

NH

(0]

B coorBerctBuM co cmocobom monydyenus Ilpumepa 76, peakuueidl codeTaHHs

KapOoKcHuiaT

IIpomexyrounoro coexunenust 73 (18 mr, 0.071 mmons) u Ilpumepa 68B (25.9 mr, 0.071
mmonb) monydanu 7.1 mr (23%) Ipumepa 269. MS(ESI) m/z: 413.2 (M+H)"; 'H SIMP (500
MI'u, DMSO-dg) 6 11.34 (d, J=5.5 'y, 1H), 8.23 (d, /=9.1 I'y, 1H), 7.53 - 7.45 (m, 2H), 7.44 -
7.38 (m, 2H), 7.36 - 7.33 (m, 3H), 7.16 (dd, J=8.8, 2.5 I';, 1H), 7.10 (d, J/=5.8 'y, 1H), 6.90 (d,
J=2.5Tn, 1H), 4.94 (s, 2H), 4.75 (s, 2H), 3.77 (s, 3H); BOXXX RT = 1.88 mun (Meron E), 1.88
muH (Meron F).

Cnenyromue Ilpumeprr B Tabaune 4 Obuti MONyuYeHB! C MCIIOIB30BAHHEM TOTO )K€ CIIOCO0a,
kotopblli mnokazaH B IIpumepe 3. IIpomexkyTouHoe coeguHeHue 1 CBs3BIBAIM C
COOTBETCTBYHOIIMM aMHWHOM. MOFYT OBITb HCIIOJIL30BAHbI pPas3siIuYHbIE PEATrCHTBI pPECaKIHUU

codetaHusi, kpome onucanHbix B [lpumepe 3, Takux kak BOP, PyBop, EDC/HOBt mnu HATU.
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Tabnuua 4
[Tpumep R HaumeHnosanmue KXMC Meron 'H AMP
IUPAC (M+H)" BDXX
RT (mun.)
270 [ _ N T4-(4-{2-0Kkco-2-[6- 489.2 E:133 |'HSIMP (500 MI', DMSO-de) d 12.86 (s, 1H), 8.77 (s, 1H),
(mupunun-3- F: 1.65 8.65(d,J=4.4 T, 1H), 8.38 -8.31 (m, 1H), 8.11 (d, J=8.0

WJIMETOKCH)-2,3-
auruapo- 1 H-unnon-1-
v |t § pernn)-1,2-
aurunpodransazus-1-

OH

Iy, 1H), 7.92 - 7.82 (m, 3H), 7.75 - 7.69 (m, 1H), 7.64 (dd,
J=7.7,5.2 T, 1H), 7.59 - 7.54 (m, J=8.3 T'y, 2H), 7.50 - 7.43
(m, J=8.0 Ty, 2H), 7.15 (d, J=8.0 Ty, 1H), 6.69 (dd, J=8.3,
2.5 T, 1H), 5.17 (s, 2H), 4.25 (t, J=8.4 Ty, 2H), 3.11 (1,
J=8.4 Ty, 2H)
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[Tpumep R HaumeHoBanmue KXMC Meron 'H AMP
IUPAC (M+H)" BDXX
RT (mun.)
271 | NP [4-(4-{2-0Kco-2-[6- 4892 E:133 |'H SIMP (500 MI'w, DMSO-de) d 12.86 (s, 1H), 8.57 (d,
{'D/ N upraan-2- F:1.70  |J=4.7Tu, 1H), 8.40 - 8.28 (m, 1H), 7.98 - 7.82 (m, 4H), 7.73

MIMETOKCH)-2,3- (d, J=8.0 Ty, 1H), 7.56 (d, J=8.0 T'w, 2H), 7.50 - 7.44 (m,
auruapo- 1 H-unnon-1- 2H), 7.38 - 7.31 (m, 1H), 7.13 (d, J=8.0 I'y, 1H), 6.66 (dd,
unotin} permn)-1,2- J=8.1,2.1 T, 1H), 5.13 (s, 2H), 4.24 (t, J=8.4 T'w, 2H), 3.96
auruapodransazus-1- (s, 2H), 3.10 (t, J=8.3 I'y, 2H)
OH

272 | AN [ 4-(4-{2-0xc0-2-[6- 4892 E: 130 |'H SIMP (500 MI'w, DMSO-de) d 12.86 (s, 1H), 8.55 (d,
(mupuzmH-4- F:1.64  |J=5.8Tu, 2H), 8.39 - 8.27 (m, 1H), 7.95 - 7.88 (m, 2H), 7.76

HJIMETOKCH)-2,3-
auruapo- 1 H-unnon-1-
v |t § pern)-1,2-
aurunpodransazus-1-

OH

-7.67 (m, 1H), 7.60 - 7.54 (m, J=8.3 T'w, 2H), 7.51 - 7.44 (m,
J=8.0 T, 2H), 7.41 (d, J=5.5 T, 2H), 7.14 (d, J=8.3 Ty, 1H),
6.66 (dd, J=8.3,2.5 'y, 1H), 5.14 (s, 2H), 4.25 (t, J=8.5 T'wy,
2H), 3.96 (s, 2H), 3.10 (t, J=8.3 I'y, 2H)
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[Tpumep R HaumeHoBanmue KXMC Meron 'H AMP
IUPAC (M+H)" BDXX
RT (mun.)
273 o o |4-(4-{2-okco-2-[5- 440.1 A:9.77  |H SAMP (500 MI'u, DMSO-ds) d 12.82 (s, 1H), 8.40 - 8.31
@ T (IIpONaH-2-HI0KCH)- B:9.24 |(m, 1H), 7.97 (d, J=8.8 I'y, 1H), 7.94 - 7.86 (m, 2H), 7.78 -
2,3-muruapo-1H- 7.69 (m, 1H), 7.60 - 7.52 (m, J=8.0 ', 2H), 7.51 - 7.45 (m,
uHION-1- J=8.3 T, 2H), 6.83 (s, 1H), 6.69 (dd, J=8.8, 2.5 ', 1H),
unotin} permn)-1,2- 4.56 - 4.45 (m, 1H), 4.20 (t, J=8.4 T'w, 2H), 3.93 (s, 2H), 3.20
auruapodransazus-1- -3.07 (m, 4H), 1.29 - 1.19 (m, 6H)
OH
74 |- oun | A4-2-0xc0-2-{6- 468.2 E:1.64 |'H SIMP (500 MI', DMSO-de) d 12.86 (s, 1H), 8.38 - 8.30
§;©/ to [(3R)-okconan-3- F:1.64  |(m, 1H), 7.93 - 7.85 (m, 2H), 7.79 - 7.69 (m, 2H), 7.63 - 7.52

WJIOKCHU |-2,3-Auruapo-
1H-unmon-1-wun }5Tin)
benmn]-1,2-
aurunpodransazus-1-

OH

(m, J=8.0 Ty, 2H), 7.52 - 7.42 (m, J=8.0 T'y, 2H), 7.13 (d,
J=8.0 T', 1H), 6.64 - 6.50 (m, 1H), 4.93 (br. s., 1H), 4.24 (t,
J=8.4 T'w, 2H), 3.96 (s, 2H), 3.86 - 3.78 (m, 2H), 3.78 - 3.70
(m, 2H), 3.10 (t, J=8.3 I'y, 2H), 2.16 (dd, J=13.8, 6.1 I'w,
1H), 2.02 - 1.83 (m, 1H)
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[Tpumep R HaumeHoBanmue KXMC Meron 'H AMP
IUPAC (M+H)" BDXX
RT (mun.)
278 *"'(I:l' Ous 4-[4-(2-okco-2-{6- 468.2 E:1.64 'H SAIMP (500 MI'u, DMSO-ds) d 12.86 (s, 1H), 8.38 - 8.30
§;©/ |)\/>O [(3S)-oxconan-3- F: 161 (m, 1H), 7.92 - 7.87 (m, 2H), 7.77 - 7.69 (m, 2H), 7.61 - 7.52
WUJIOKCH |-2,3-TUruapo- (m, J=8.0 ', 2H), 7.51 - 7.42 (m, J=8.0 I'u, 2H), 7.13 (d,
1H-unnon-1- J=8.3 T, 1H), 6.58 - 6.51 (m, 1H), 4.93 (br. s., 1H), 4.24 (t,
un patun)penun]-1,2- J=8.4 Ty, 2H), 3.96 (s, 2H), 3.88 - 3.79 (m, 2H), 3.78 - 3.70
auruapodransazus-1- (m, 2H), 3.10 (t, J=8.4 I';, 2H), 2.22 - 2.12 (m, 1H), 2.00 -
OH 1.89 (m, 1H)
276 N-Q 2-[4-(4-okco-3,4- 401.2 E: 1.44 'H SIMP (500 MI'u, DMSO-d¢) d 12.86 (s, 1H), 11.08 (br. s.,
JLH/L/@ auruapodransazus-1- F: 1.44 1H), 8.34 (d, J=7.2 ', 1H), 7.94 - 7.87 (m, 2H), 7.70 (d,

wn)dennn]-N-(4,5,6,7-
TeTparuapo-1,2-
OeH3okcazon-3-

WJT)alieTaMH]T

J=7.7 Ty, 1H), 7.59 - 7.54 (m, J=7.7 T, 2H), 7.51 - 7.44 (m,
J=7.7 T, 2H), 3.79 (s, 2H), 2.65 - 2.57 (m, 2H), 2.44 - 2.32
(m, 2H), 1.69 (d, J=5.8 T', 2H), 1.65 - 1.55 (m, 2H)
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[Tpumep R HaumeHoBanmue KXMC Meron 'H AMP
IUPAC (M+H)" BDXX
RT (mun.)
277 '""(r: Our 4-{4-[2-(6-{[(3R)-1- 481.2 E: 1.40 'H SAIMP (500 MI'y, DMSO-ds) d 12.86 (br. s., 1H), 8.34 (d,
<;©/ N— | MeTHIITUPPOTUIHH-3- F: 1.40 J=6.9Tn, 1H), 7.93 - 7.87 (m, 2H), 7.76 - 7.69 (m, 2H), 7.59
wi|okcu §-2,3- -7.55 (m, J=7.4 Ty, 2H), 7.49 - 7.41 (m, J=7.4 'y, 2H), 7.11
nuruapo-1H-unnon-1- (d, J=8.3I'u, 1H), 6.51 (d, J=8.0 I', 1H), 4.75 (br. s., 1H),
wi)-2- 4.24 (t,J=8.3 T'y, 2H), 3.96 (s, 2H), 3.09 (t, J=8.1 'y, 2H),
okcoatui|pennn }-1,2- 2.76 -2.70 (m, 1H), 2.62 (d, J=7.4 'y, 1H), 2.56 (d, J=10.2
auruapodrangazus-1- I'u, 1H), 2.40 - 2.29 (m, 1H), 2.27 - 2.16 (m, 4H), 1.90 (s,
OH 1H), 1.79 - 1.69 (m, 1H)
278 f( /@\C(CH% N-(5-mpem-6ytun-1,2-| 4032 E: 1.70 'H SAAMP (500 MI'u, DMSO-dg) d 12.85 (s, 1H), 11.29 (br. s.,
H okcazon-3-un)-2-[4-(4- F: 1.74 1H), 8.43 - 8.28 (m, 1H), 7.89 (dd, J=4.8, 3.4 'y, 2H), 7.69

OKCO0-3,4-
murunpodransazus-1-

v ) e |anerTamug

(d, J=7.4 Ty, 1H), 7.59 - 7.53 (m, J=7.4 T, 2H), 7.53 - 7.43
(m, J=7.7 T, 2H), 6.60 (s, 1H), 3.90 (s, 1H), 3.78 (s, 2H),
1.28 (s, 9H)
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[Tpumep R HaumeHoBanmue KXMC Meron 'H AMP
IUPAC (M+H)" BDXX
RT (mun.)
279 ""'\; O~ 4-[4-(2-{6-[2- 469.1 E: 1.27 'H SMP (500 MI'uy, DMSO-ds) d 12.86 (s, 1H), 8.34 (d,
<;©/ (TMMeTHIIaMHHO) F:1.27 J=6.9Tn, 1H), 7.90 (d, J=3.6 'y, 2H), 7.81 - 7.69 (m, 2H),
STOKCH]-2,3-AUrHaPO- 7.61-7.51 (m, J=7.4T'n, 2H), 7.50 - 7.38 (m, J=7.4 ', 2H),
1H-uanon-1-un}-2- 7.12 (d, J=8.3 I'y, 1H), 6.58 (d, J=8.0 I'y, 1H), 4.24 (t, J=8.3
okcoatmn)pennn]-1,2- I'u, 2H), 4.07 - 3.95 (m, 4H), 3.10 (t, J=8.1 I', 2H), 2.62 (br.
auruapodransazus-1- s., 2H), 2.22 (s, 6H)
OH
280 |\§’O N-(numerun-1,2- 375.2 E: 1.29 'H SAAMP (500 MI'u, DMSO-ds) d 12.86 (br. s., 1H), 10.51
;“’(H/I\%\ oKca3ou-3-mn)-2-[4-(4- F: 1.30 (br.s., 1H), 834 (d, J=7.2 'y, 1H), 8.02 - 7.81 (m, 3H), 7.70

0KC0-3,4-
aurunpodransazus-1-

w1 e |aneTamMmug

(d, J=6.9 Ty, 1H), 7.61 - 7.54 (m, J=7.4 'y, 2H), 7.53 - 7.44
(m, J=7.4 T'y, 2H), 3.80 (s, 2H), 2.30 (s, 3H), 1.78 (s, 3H)
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[Tpumep R HaumeHoBanmue KXMC Meron 'H AMP
IUPAC (M+H)" BDXX
RT (mun.)
281 ""(': Ougs. 4-{4-[2-(6-{[(3S)-1- 481.2 E: 131 'H SMP (500 MI'uy, DMSO-ds) d 12.86 (s, 1H), 8.34 (d,
<;©/ C — | METUJINUPPOIUANUH-3- F:1.34 J=6.9Tn, 1H), 7.96 - 7.84 (m, 2H), 7.79 - 7.69 (m, 2H), 7.66
wi|okcu §-2,3- -7.54 (m, J=7.7T'y, 2H), 7.51 - 7.42 (m, J=7.7 I'y, 2H), 7.11
nuruapo-1H-unnon-1- (d, J=8.0 I', 1H), 6.52 (d, J=8.0 I'y, 1H), 4.76 (br. s., 1H),
wi)-2- 4.24 (t,J=8.3 'y, 2H), 3.96 (s, 2H), 3.09 (t, J=8.3 ', 2H),
okcoatui|dennn}-1,2- 2.78 -2.72 (m, 1H), 2.65 (d, J=6.9 I', 1H), 2.59 (d, J=10.2
aurunpodransazus-1- I'y, 1H), 2.39 - 2.34 (m, 1H), 2.30 - 2.20 (m, 4H), 1.79 - 1.69
OH (m, 1H)
282 "’(’: o 4-[4-(2-{6-[(1- 4951 E: 135 'H SIMP (500 MI'u, DMSO-ds) d 12.87 (s, 1H), 9.46 (br. 5.,
<;©/ \O\,\ METHJITUTIEPUIUH-4- F: 135 1H), 8.35 (d, J=6.3 I';, 1H), 7.95 (s, 1H), 7.91 (d, J=3.6 I'y,

WI)OKCHU|-2,3-
auruapo- 1 H-unpon-1-
i §-2-
okcoatn)penmn]-1,2-
auruapodrasazus-1-

OH

2H), 7.83 (br. s., 1H), 7.72 (br. s., 1H), 7.63 - 7.53 (m, J=7.7
I'u, 2H), 7.50 - 7.42 (m, J=7.4 'y, 2H), 7.19 - 7.09 (m, 1H),
6.72 - 6.61 (m, 1H), 4.25 (t, J=8.0 'y, 2H), 3.97 (br. s, 2H),
3.31(d, J=12.1 I'u, 2H), 3.20 - 3.04 (m, 4H), 2.89 (s, 2H),
2.82 (br. s., 2H), 2.77 (br. s., 1H), 2.73 (s, 2H), 2.55 (br. s.,
1H), 2.20 (d, J=13.2 'y, 1H), 2.09 - 2.00 (m, 1H), 1.99 - 1.88
(m, 1H), 1.70 (g, J=12.1 T'w, 1H)
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[Tpumep R HaumeHoBanmue KXMC Meron 'H AMP
IUPAC (M+H)" BDXX
RT (mun.)
283 "’\"\: 0._COMe | METHI 2-[(1-{2-[4-(4- 470.1 A: 846 'H AAMP (500 MI'u, DMSO-ds) d 12.83 (s, 1H), 8.39 - 8.32
<;©/ 0KCO0-3,4- B: 8.47 (m, 1H), 7.95 - 7.86 (m, 2H), 7.77 - 7.70 (m, 2H), 7.61 - 7.53
nuruapodragazus-1- (m, J=8.3I'w, 2H), 7.51 - 7.44 (m, J=8.3 I'y, 2H), 7.13 (d,
i) eHu |aeTun } - J=8.0Tn, 1H), 6.57 (dd, J=8.3, 2.5 'y, 1H), 4.72 (s, 2H),
2,3-gurunpo-1H- 4.25 (t,J=8.5T'y, 2H), 3.96 (s, 2H), 3.76 - 3.59 (m, 3H), 3.10
UHIOJI-0- (t, J=8.3 Ty, 2H)
WII)OKCH|arieTaT
284 -"“\"\j' o\/C/O 4-(4-{2-[6-(oxcuTaH- 468.2 E: 1.61 'H SIMP (500 MI'u, DMSO-ds) d 12.86 (br. s., 1H), 8.34 (d,
<;©/ 3-unmerokcu)-2,3- F: 1.61 J=6.1T1, 1H), 7.90 (br. s., 2H), 7.78 (br. s., 1H), 7.72 (d,

auruapo- 1 H-unnon-1-
J1]-2-OKCOITHI }
benmn)-1,2-
aurunpodransazus-1-

OH

J=6.6 T, 1H), 7.56 (d, J=6.9 T, 2H), 7.46 (d, J=7.2 Ty, 2H),
7.13 (d, J=7.2 Ty, 1H), 6.60 (d, J=7.7 T'u, 1H), 4.68 (br. s.,
2H), 4.40 (br. s., 2H), 4.25 (t, J=7.6 Ty, 2H), 4.13 (d, J=5.2
Ty, 2H), 3.97 (br. s., 2H), 3.10 (t, J=7.3 Ty, 2H), 1.23 (br. s,
1H)
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Ipumep R HaumeHoBaHue KX/MC Meron 'H amp
IUPAC (M+H)" BDXX
RT (muH.)
285 w\;l" xo, 4-{4-[2(6-HuTpo-2,3- | 427.1 E:1.70 |'H SIMP (500 MI', DMSO-de) d 12.86 (br. s., 1H), 8.84 (br.
® muruapo-1H-urnon-1- F:1.65 |s., 1H), 8.39 - 8.30 (m, 1H), 8.02 - 7.87 (m, 3H), 7.73 (br. s.,

1177)-2-0KCO9TH] 1H), 7.57 (d, J=7.2 T, 2H), 7.54 - 7.45 (m, 3H), 4.36 (1,
denun}-1,2- J=8.0 T'w, 2H), 4.03 (br. s., 2H)
auruapodrasazus-1-
OH

286 0/\/N/3 4-[4-(2-0kc0-2-{6-[2- | 4952 E 127 |'H SIMP (500 MT'y, DMSO-de) d 12.83 (s, 1H), 8.41 - 8.28
(mupponuaus-1-11) F:1.31  |(m, 1H), 7.94 - 7.84 (m, 2H), 7.78 - 7.68 (m, 2H), 7.63 - 7.51

3TOKCHU]-2,3-IUTUIPO-
1H-unmon-1-un }5Tin)
benmn]-1,2-
murunpodransazus-1-

OH

(m, J=8.3 'y, 2H), 7.49 - 7.41 (m, J=8.0 I'y, 2H), 7.11 (d,
J=8.3 I'y, 1H), 6.58 (dd, J=8.3, 2.5 T, 1H), 4.24 (t, J=8.4 'y,
2H), 4.07 - 3.92 (m, 4H), 3.10 (t, J=8.4 T', 2H), 2.81 - 2.69
(m, 2H), 1.66 (dt, J=6.7, 3.1 T, 4H)
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[Tpumep HaumeHoBanmue KXMC Meron 'H AMP
IUPAC (M+H)" BDXX
RT (mun.)
291 -""('l:l' CONMe, N,N-numerun-1-{2-[4- | 453.2 E: 1.53 'H SMP (500 MI'uy, DMSO-ds) d 12.86 (br. s., 1H), 8.34 (d,
@ (4-okco-3,4- F:1.50 J=6.3 I'u, 1H), 8.09 (br. s., 1H), 7.91 - 7.85 (m, 2H), 7.72 (d,

nuruapodragazus-1- J=6.6 Ty, 1H), 7.62 - 7.53 (m, J=7.2 I'u, 2H), 7.50 - 7.41 (m,
wn)dennn]anernn |- J=7.2Tu, 2H), 7.30 (d, J=7.2 'y, 1H), 7.03 (d, J=7.4 'y, 1H),
2,3-gurunpo-1H- 433 -4.21 (m, 2H), 3.98 (br. s., 2H), 3.22 (t, J=8.1 I'y, 2H),
HHI0JI-0-KapOoKcaMun 2.96 (br. s., 3H), 2.89 (br. s, 3H)

292 N\///\/N/ 4-(4-{2-[6-(4- 508.3 E: 133 'H SIMP (500 MI'u, DMSO-ds) d 12.86 (br. s., 1H), 8.34 (d,
MeTHJINUIEepasuH-1- F:1.44 J=6.3T'y, 1H), 8.08 (br. s., 1H), 7.90 (br. s., 2H), 7.72 (d,

KapOoHm)-2,3-
auruapo- 1 H-unnon-1-
wi|-2-
okcoaTwn j peHmn)-1,2-
aurunpodransazus-1-

OH

J=6.1Tw, 1H), 7.60 - 7.53 (m, J=7.4 T'u, 2H), 7.51 - 7.45 (m,
J=7.4Tw, 2H), 7.31 (d, J=7.4 T'y, 1H), 7.01 (d, J=7.2 Ty, 1H),
427 (t, J=7.8 T, 2H), 4.04 - 3.94 (m, 2H), 3.58 (br. s., 2H),
3.22 (t, J=7.8 T, 2H), 2.32 (br. s., 2H), 2.24 (br. 5., 2H), 2.17
(br. s., 3H)
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[Tpumep R HaumeHoBanmue KXMC Meron 'H AMP
IUPAC (M+H)" BDXX
RT (mun.)
293 o. [ o |4(4-{2-[6- 4952 E:135 |'H SIMP (500 MI', DMSO-de) d 12.83 (s, 1H), 8.37 - 8.30
" (Mopdomun-4- F:135  |(m, 1H),8.11 (s, 1H), 7.92 - 7.86 (m, 2H), 7.74 - 7.69 (m,
A\ KapGOHMI)-2,3- 1H), 7.59 - 7.54 (m, J=8.3 'y, 2H), 7.51 - 7.44 (m, J=8.0 Ty,
nuruapo-1H-unnon-1- 2H), 731 (d, J=7.4T'u, 1H), 7.04 (dd, J=7.7, 1.4 ', 1H),
wi]-2- 427 (t, J=8.5 'y, 2H), 4.04 - 3.93 (m, 2H), 3.57 (br. 5., 6H),
okcoaTun j penmn)-1,2- 3.22 (t,J=8.4Tu, 2H)
auruapodrangazus-1-
OH
294 OH [4-(4-{2-[5-(4- 509.2 E:121 |'H SIMP (500 MI', DMSO-d) d 12.83 (s, 1H), 8.38 - 8.31
TUAPOKCUITUIIEPUUH- F: 127 (m, 1H), 8.09 (d, J=8.3 I'y, 1H), 7.94 - 7.86 (m, 2H), 7.76 -

1-xapOonmn)-2,3-
auruapo- 1 H-unpon-1-
wi|-2-
okcoaTHa § peHmn)-1,2-
auruapodrasazus-1-

OH

7.69 (m, 1H), 7.60 - 7.54 (m, J=8.3 I'y, 2H), 7.50 - 7.44 (m,
J=8.0 ', 2H), 7.27 (s, 1H), 7.19 (d, J=8.3 'y, 1H), 4.76 (d,
J=4.1Tn, 1H), 4.26 (t, J=8.5 'y, 2H), 3.99 (s, 2H), 3.90 (s,
2H), 3.72 (ddt, J=12.1, 8.1, 3.8 I'y, 1H), 3.25 - 3.10 (m, 4H),
1.73 (br. s., 2H), 1.34 (br. s, 2H)
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[Tpumep R HaumeHoBanmue KXMC Meron 'H AMP
IUPAC (M+H)" BDXX
RT (mun.)
295 o NO/OH 4-(4-{2-[6-(4- 509.2 E: 132 'H SAIMP (500 MI'u, DMSO-ds) d 12.83 (s, 1H), 8.40 - 8.31
TUJIPOKCUMUIIEPUANH- F: 132 (m, 1H), 8.08 (s, 1H), 7.92 - 7.86 (m, 2H), 7.75 - 7.69 (m,
/LN 1-xkapOoHm)-2,3- 1H), 7.59 - 7.53 (m, J=8.0 I', 2H), 7.53 - 7.45 (m, J=8.0 I'Ly,
nuruapo-1H-unnon-1- 2H), 7.30 (d, J=7.7 I'u, 1H), 7.00 (dd, J=7.4, 1.1 I', 1H),
wi-2- 475 (d, J=4.1 Ty, 1H), 4.27 (t, ]=8.4 'y, 2H), 4.05 - 3.91 (m,
okcoaTun } penmn)-1,2- 3H), 3.71 (td, J=8.0, 4.1 ', 1H), 3.51 (s, 1H), 3.22 (t, J=8.5
murunpodranasuH-1- I'm, 2H), 3.13 (br. s, 2H), 1.75 (br. s., 1H), 1.68 (br. s., 1H),
OH 1.40 (br. s, 1H), 1.35-1.23 (m, 7H)
296 O_ |4-(4-{2-[5- 495.2 E: 1.38 'H SIMP (500 MI'u, DMSO-d¢) d 12.83 (s, 1H), 8.37 - 8.29
QJ (Mopdonmu-4- F:1.38 (m, 1H), 8.10 (d, J=8.0 I'y, 1H), 7.93 - 7.86 (m, 2H), 7.75 -

KapOoHm)-2,3-
auruapo- 1 H-unpon-1-
wi|-2-
okcoaTHa § peHmn)-1,2-
auruapodrasazus-1-

OH

7.70 (m, 1H), 7.61 - 7.54 (m, J=8.0 T'w, 2H), 7.50 - 7.45 (m,
J=8.0 T, 2H), 7.31 (s, 1H), 7.23 (d, J=8.3 T'y, 1H), 4.27 (t,
J=8.4 T'w, 2H), 3.99 (s, 2H), 3.59 (br. s., 4H), 3.48 (br. s.,
4H), 3.21 (t, J=8.3 T'wy, 2H)
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Hpumep 287: 4-(2-Prop-4-(2-(mHnonus- 1 -ui)-2-okcoaTuin)pennn)uzoxuHonauns- 1 (2H)-ox

0
Br N Pd(PPhs),, KsPO,

anokcan/H,0

NH F

B coorBerctBum co cmocobom monydyenus Ilpumepa 76, peakuueidl codeTaHHs
IIpomexyTounoro coexunenus 6 (15 mr, 0.067 mmonp) u IlpomekyTouHOrO coenuHeHust 72
(33.2 mr, 0.087 mmonb) nonydaiu 10.6 mr (31%) Mpumepa 287. MS(ESI) m/z: 399.2 (M+H)";
'H AIMP (500 MI'u, DMSO-des) § 11.55 (br. s., 1H), 8.28 (dd, J=8.1, 1.0 I'i, 1H), 8.08 (d, J=8.0
I'u, 1H), 7.69 (ddd, J=8.3, 7.1, 1.4 I'y, 1H), 7.58 - 7.50 (m, 1H), 7.40 (t, /=7.8 I', 1H), 7.32 -
7.27 (m, 1H), 7.27 - 7.20 (m, 3H), 7.19 - 7.12 (m, 2H), 7.04 - 6.97 (m, 1H), 4.23 (t, J/=8.5 I'Ly,
2H), 3.97 (s, 2H), 3.19 (t, J=8.5 'y, 2H); BOXXX RT = 1.76 mun (Meton E), 1.76 mun (Meron
F).

Mpumep 288: 4-(4-(2-(6-(2-['unpokcu-2-MeTUIPOTIOKCH ) MHAOHMH- | -111)-2-
okcodTu)heHun)u3oxuHouH-1(2H)-on

¥ 2

o]

Pd(PPhy)s
N + ’

X
0 B<
o © O NH
% o

B coorBerctBuM co cmocobom monyuenus Ilpumepa 76, peakuueidl codeTaHHs
Ipomexytounoro coexunenus 6 (20 mr, 0.089 mmons) u llpome:kyTouHoro coexunenust 87
(40.3 mr, 0.089 mMmonb) nony4anu 11.9 mr (28%) Ipumepa 287. MS(ESI) m/z: 469.3 (M+H)";
'H AMP (500 MI'u, DMSO-de) & 11.47 (d, J=5.5 Ty, 1H), 8.33 - 827 (m, 1H), 7.76 (d, J=1.9
I'u, 1H), 7.73 - 7.67 (m, 1H), 7.58 - 7.51 (m, 2H), 7.40 (s, 4H), 7.13 - 7.06 (m, 2H), 6.57 (dd,
J=8.1, 2.3 I'u, 1H), 4.62 (s, 1H), 4.23 (t, J/=8.5 I'y, 2H), 3.91 (d, J/=7.2 I'y, 2H), 3.63 (s, 2H),
3.09 (t, /=8.4T'y, 2H), 1.18 (s, 6H); BOXXX RT = 1.70 mun (Meron E), 1.69 mun (Meton F).
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Hpumep 289: 4-(4-(2-(6-(2-I' mnpoxcu-2-MeTHINPOIIOKCH ) HHAOIHH- | -11)-2-0KCO3THIT ) €HII)-

6-MeTokcun30x uHONUH- 1 (2H)-oH

OH jLOH
0O

g f
o
0 ;5
N
Br \
eo L [ PA(PPhs), O
[ :[ NH MeO N
@ oo O NH
Zhx !
B coorBerctBun co cmocobom monydyenus Ilpumepa 76, peakuueidl codeTaHHs
IIpomexyTounoro coequnenust 73 (22 mr, 0.087 mmonb) u IIpomes:kyTouHOro coenuHeHus: 87
(39.1 mr, 0.087 mMmonb) nonydanu 12.4 mr (29%) Mpumepa 289. MS(ESI) m/z: 499.3 (M+H)";
'H AAMP (500 MI'u, DMSO-ds) § 11.30 (d, J=5.8 T'u, 1H), 8.23 (d, J=9.1 T'n, 1H), 7.76 (d, J=1.9
I'u, 1H), 7.48 - 7.37 (m, 4H), 7.23 - 7.09 (m, 2H), 7.06 (d, J=5.5 ', 1H), 6.94 (d, J/=2.2 I'y, 1H),
6.57 (dd, J=8.1, 2.3 I', 1H), 4.61 (s, 1H), 4.23 (t, J/=8.4 'y, 2H), 3.92 (s, 2H), 3.77 (s, 3H), 3.63
(s, 2H), 3.09 (t, J/=8.4 I', 2H), 1.17 (s, 6H); BOXX RT = 1.70 mur (Meron E), 1.70 mun
(Merton F).

Mpumep 290: 2-((1-(2-(4-(4-Oxkco-3,4-nuruapodranazun- 1 -un)dennn)ane i) uHA0TUH-0-
WJT)OKCH)YKCYCHAsI KUCJIOTa

COOMe COOH
-

LiOH
—_—
=N =N
| |
O NH O NH

Cwmecp Ilpumepa 283 (32 mr, 0.068 mmounb) 1 1 M rugpokcuaa surus (0.2 mut, 0.200 MMonb) B
THF (2 wmi) nepeMemmBany TpH KOMHATHOW Temmeparype B TeueHue 2 4. Cmech
KOHLICHTPUPOBAJIM, 3aT€M OYHINAIM C MOMOIIbK mnpenapatuBHoii BOXX ¢ momydyeHuem
Tpumepa 290 (28 wmr, Bbixom 90%). MS(ESI) m/z: 456.0 (M+H)"; 'H SAMP (500 MI,
Mertanon-ds4) 6 8.50 - 8.44 (m, 1H), 7.96 - 7.84 (m, 4H), 7.63 - 7.58 (m, 2H), 7.57 - 7.52 (m, 2H),
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7.11 (d, /=8.3T'y, 1H), 6.64 (dd, J/=8.3, 2.5 I'y, 1H), 4.62 (s, 2H), 4.27 (t, J/=8.4 'y, 2H), 4.00 (s,
2H), 3.16 (t, J=8.3 I'y, 2H); BOXKX RT = 7.44 mun (Meton A), 7.57 mun (Meron B).

Hpumep 297: 4-(4-(2-(6-(2-MopdonuHO-2-0KCO3TOKCH ) HHAOIHH- | -111)-2-

okcoatwi)penmn)dranazun-1(2H)-on

O //\o
COOH j’N\J
OJ 0O
(0]
N N
H
O [Nj HATU, i-Pr,NEt O
—_—
NH NH
) @)

K pacreopy IIpumepa 290 (8 mr, 0.018 mmouns), mopdomnuna (3.06 mr, 0.035 mmons) u HATU
(10.02 mr, 0.026 mmonb) B DMF (1 min) noGasmsmn DIEA (0.015 miu, 0.088 mmons). Cmech
nepeMeIIuBaIy PU KOMHATHOH TeMmeparype B TeueHHe | 4, 3aTeM OYMINAIN C IOMOIIBIO
npenapatuBHoii BOXKX ¢ nonyuennem Ilpumepa 297 (6.1 mr, Bbixon 64%). MS(ESI) m/z:
525.3 (M+H)"; '"H AMP (500 MI', DMSO-de) & 12.86 (br. s., 1H), 8.34 (d, J=6.1 ', 1H), 7.90
(br. s., 2H), 7.73 (br. s., 2H), 7.56 (d, J=6.6 T'w, 2H), 7.46 (d, J=6.9 T'u, 2H), 7.12 (d, J=5.8 'y,
1H), 6.57 (d, J=8.0 T'y, 1H), 4.75 (br. s., 2H), 4.24 (t, J=7.4 T'y, 2H), 3.96 (br. s., 2H), 3.59 (br.
s., 2H), 3.55 (br. s., 2H), 3.44 (d, J=11.8 'y, 4H), 3.10 (t, J=7.6 'y, 2H); BOXKX RT = 1.45 mun
(Meton E), 1.45 mun (Merton F).

Mpumep 298: 2-((1-(2-(4-(4-Oxco-3,4-muruapodranasus- 1 -un)dennn)ane v uHA0TUH-6-

WT)OKCH )alleTaMUT
COOH CONH,
O OJ
O 0
N N
O NH,CI HATU, i-ProNEt O

\ITI DMF \l}l
NH NH

0 O
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B cootercTBun co cnocobom nonydenus: Ilpumepa 297, peakuueli coueranusi llpumepa 290
(8 mr, 0.018 mmonb) u xaopuna ammonus (1.9 mr, 0.035 mmons) nonydanu [pumep 298 (5.1
Mr, BbIX0s 63%). MS(ESI) m/z: 455.2 (M+H)"; 'H SIMP (500 MI'u, DMSO-ds) & 12.86 (br. s,
1H), 8.34 (d, /=6.3 I'y, 1H), 7.90 (br. s, 2H), 7.79 (br. s., 1H), 7.73 (d, J=6.6 T'y, 1H), 7.56 (d,
J=7.4Tu, 2H), 7.53 - 7.45 (m, 3H), 7.35 (br. s., 1H), 7.13 (d, /=6.3 'y, 1H), 6.65 - 6.55 (m, 1H),

435 (br. s, 2H), 4.24 (t, J=7.8 I'y, 2H), 3.96 (br. s., 2H), 3.10 (t, /=7.8 I'y, 2H); BOXX RT =
1.48 mur (Meron E), 1.49 mun (Merton F).

Hpumep 299: 4-(4-(2-(6-(2-(4-Metunnunepasus- 1 -ui)-2-0KCO3TOKCH ) MHAOIHH- | -11)-2-

okcoatun)pennn)Pranazun-1(2H)-on

O //\N/
COOH ij\J
o o
0
N N
® y ®
N
[ j HATU, i-Pr,NEt
—_—

N

SN | DMF SN

NH NH

B cootercTBumM co ciocobom nonydenus: [lpumepa 297, peakuueii coyeranusi [lpumepa 290
(8 mr, 0.018 mmonb) u 1-merunmunepasuna (4.40 mr, 0.044 mmosb) noayuanu [pumep 299 (1.2
mr, BbIxo# 9%). MS(ESI) m/z: 538.4 (M+H)™; 'H AMP (500 MI'u, DMSO-ds) & 12.87 (br. s.,
1H), 9.98 (br. s., 1H), 8.40 - 8.29 (m, 1H), 7.91 (br. s.,, 2H), 7.76 - 7.67 (m, 2H), 7.57 (d, J=6.9
I'u, 2H), 7.46 (d, J/=6.9 T'uy, 2H), 7.19 - 7.09 (m, 1H), 6.59 (d, J=7.7 I'u, 1H), 4.87 (br. s., 1H),
479 (br. s., 1H), 4.39 (br. s., 1H), 4.26 (br. s., 2H), 4.06 (br. s., 1H), 3.98 (br. s., 2H), 3.17 - 3.04
(m, 3H), 2.65 (br. 5., 3H); BOXXX RT = 1.30 mun (Meron E), 1.30 mun (Meton F).

Hpumep 300: 4-(Tumernnamuno)-N-(1-(2-(4-(4-okco-3,4-quruapodranasus-1-

w1)(hEeHMIT )AL THIT ) MH IO H-6-11 )0 e H3aMu T
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o)
0
| HATU, i-Pr,NEt
NG — = N
&My ®
|
NH @ o]

B cootBercTBum co cnocobom nonyuenus Ilpumepa 3, peaxuueli coueranus IlpomeskyTounoro
coenudenusi 1 (11 mr, 0.039 mmonp) u Ilpome:kyrouHoro coeaumnenust 95 (22 wmr, 0.043
MMoJib) nonydanu Ilpumep 300 (8.6 wmr, Bbixon 40%). MS(ESI) m/z: 5443 (M+H)™; 'H AMP
(500 MI'u, DMSO-ds) 6 12.84 (s, 1H), 9.81 (s, 1H), 8.38 - 8.31 (m, 1H), 8.01 (d, /=8.5 'y, 1H),
7.92 - 7.81 (m, 4H), 7.76 - 7.69 (m, 2H), 7.57 (d, J=8.0 I'y, 2H), 7.48 (d, J=8.0 I'y, 3H), 6.75 (d,
J=9.1Twn, 2H), 424 (t, J=8.5 ', 2H), 3.96 (s, 2H), 3.19 (t, J/=8.4 'y, 2H), 2.99 (s, 6H); BOXX
RT = 1.55 mur (Meron E), 1.70 mun (Meton F).

Cnenyromue Ipumepsr B Tabauue S ObutM MONTYyYEHBI C MCIOJB30BAaHUEM TOTO K€ Crocoda,
KoTopblii noka3ad B llpumepe 45. IlpomeskyTouHoe coenriHeHHe 94 CBSA3bIBAIN C MOAXOAAIIEH
KapOOHOBOW KUCIOTOH. MOTYT OBITh MCMOJB30BAHbBI PA3JIMYHBIE PEAreHThI PEAKLIUN COUETAHMS,

kpome onucanHbix B [lpumepe 45, Takux xak BOP, PyBop, EDC/HOBt unu T3P.
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Tabmuua 5
[Tpumep R Haumenosanue KX/MC | Meron 'H amp
IUPAC (M+H)" BOXX
RT (mun.)
301 1-(2-TMApOKCH-2- 468.2 E: 1.64 |'H SMP (500 MT'n, DMSO-de) d 12.79 (s, 1H), 10.27 (5,
N, meTrnponui)-N-[3- F: 167 |1H), 8.38 -8.30 (m, 1H), 8.24 (d, J=8.3 I';, 1H), 7.94 (d,

mMeTun-4-(4-okco-3,4-
nuruapodranazun-1-
un)dennn]-1H-unnason-

3-kapOokcamuz

J=1.7Tn, 1H), 7.90 - 7.83 (m, 4H), 7.48 (td, J=7.7, 0.8
Ty, 1H), 7.36 - 7.25 (m, 3H), 4.77 (s, 1H), 4.48 (s, 2H),
2.11 (s, 3H), 1.20 (s, 6H)
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[Tpumep R HaumeHnoBanmue KX/MC | Meron 'H amP
IUPAC (M+H)" B2XX
RT (mun.)
302 0 1-(2-runpokcu-2- 467.1 A:7.85 |'H SIMP (400 M, Mertanon-ds) d 8.48 - 8.41 (m, 1H),
N\\— OH | meTunmpommn)-N-[3- B:7.05 |8.23(d,J=7.5Twn, 1H), 8.15 (s, 1H), 7.93 - 7.83 (m, 2H),
/>Z’ MeTH-4-(4-0KkC0-3,4- 776 (d, J=1.8 T, 1H), 7.71 (dd, J=8.3, 2.1 T'y, 1H), 7.56
nuruapodranazus-1- (d, J=8.1 T, 1H), 7.47 - 7.40 (m, 1H), 7.34 - 7.24 (m,
wn)bennn]-1H-nnnon-3- 2H), 7.24 - 7.18 (m, 1H), 4.23 (s, 2H), 2.16 (s, 3H), 1.25
KapOokcamun (s, 6H)
303 o) 1-[2-(nMMeTHIaMIHO) 4673 E: 133 |'H SIMP (500 MI', DMSO-ds) d 12.80 (s, 1H), 10.29 (s,
\/IS]/Q o1]-N-[3-MeTun-4-(4- F:1.53 |1H), 9.39 (br. s., 1H), 8.38 - 8.33 (m, 1H), 8.29 (d, J=8.0
N-n 0KCO-3,4- Ty, 1H), 7.95 - 7.80 (m, 5H), 7.59 (t, J=7.7 'y, 1H), 7.41
aurunpodrasasus-1- (d, J=7.7Tu, 1H), 7.35 (d, J=8.3 I'y, 1H), 7.32 - 7.25 (m,
/N“*« wn)dennn |-1H-unnazon- 1H), 4.96 (t, J=5.9 T'u, 2H), 3.80 (br. s., 2H), 2.95 (br. s.,
3-kapbokcamun 6H), 2.12 (s, 3H)
304 2-[2-(auMeTHIaMIHO) 467.2 E: 1.31 |'H AMP (500 MI'u, DMSO-ds) d 12.80 (s, 1H), 10.93 (s,
0) a st |-N-[3-metnn-4-(4- F: 145 |1H), 841-8.31 (m, 1H), 7.91 - 7.81 (m, 4H), 7.80 - 7.71
N~ 0KCO-3,4- (m, 2H), 7.45 - 7.35 (m, 2H), 7.32 - 7.24 (m, 2H), 4.84 (1,
S nuruapodranazun-1- J=6.2 T, 2H), 2.83 (t, J=6.3 'y, 2H), 2.17 (s, 6H), 2.11
—N_ un)dennn]-2H-unnazon- (s, 3H)
3-kapbokcamun
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Ipumep R HaumMeHoBaHME XKX/MC | Meron 'H amp
IUPAC (M+H)" BOXKX
RT (muH.)
305 O N-[3-metun-4-(4-okco- 466.2 E: 1.09 |'H AMP (500 MI'uy, DMSO-ds) d 12.84 (s, 1H), 11.28 (s,
W 3,4-nuruapodranasun-1- F:1.08 |1H), 8.38 -8.33 (m, 1H), 8.31 (d, J=8.5 'y, 1H), 8.06 (d,
NN wi)ennn |-2-(okcuraH-3- J=8.8T1, 1H), 8.00 - 7.93 (m, 1H), 7.92 - 7.86 (m, 2H),
2} wimerwn)-2H-nanazon-3- 7.84 (s, 1H), 7.81 (d, J=8.3 I'y, 1H), 7.70 (t, J=7.7 ',
© KapOoKcaMuz 1H), 7.43 (d, J=8.3 I';, 1H), 7.27 (d, J=8.3 I'y, 1H), 5.16
(dd, J=13.3, 8.1 T'u, 2H), 5.01 - 4.87 (m, 2H), 4.70 (dd,
J=11.3,4.7Tn, 1H), 3.73 (br. s., 2H), 3.67 - 3.59 (m,
1H), 2.14 (s, 3H)
306 o) O‘I\\l N-[3-meTun-4-(4-okco- 397.1 E: 1.68 |'H SAMP (500 MI'uy, DMSO-ds) d 12.81 (s, 1H), 11.23 (s,
N 3,4-nuruapodranazun-1- F: 1.68 |1H), 8.40 - 8.28 (m, 1H), 8.05 (d, J=8.8 'y, 1H), 7.96 (s,
wn)pennn]-2,1- 1H), 7.90 - 7.81 (m, 4H), 7.55 (dd, J=9.2, 6.5 'y, 1H),
OeH30Kcazon-3- 7.40 -7.32 (m, 2H), 7.31 - 7.25 (m, 1H), 2.11 (s, 3H)
KapOOKcamMu
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[Tpumep R HaumeHnoBanmue KX/MC | Meron 'H amP
IUPAC (M+H)" B2XX
RT (muH.)
307 O 6ensun 4-[(3-{[3-meTun- 672.2 A: 11.59 |'H AMP (400 MI'u, DMSO-ds) d 12.79 (s, 1H), 10.34 (s,
W 4-(4-okco-3,4- B:9.87 |1H),8.37-8.31 (m, 1H), 8.25(d, J=8.1 'y, 1H), 7.96 (d,
NN nuruapodranasus-1-umn) J=2.0Tn, 1H), 7.92 - 7.82 (m, 4H), 7.51 (ddd, J=8.4, 7.0,
(tg ¢denun|kapbamon }-1H- 1.1 T, 1H), 7.41 - 7.23 (m, 7H), 5.06 (s, 2H), 4.48 (d,
N UHAA30J1- 1 -um)MeTu| J=7.0T1, 2H), 4.02 (d, J=13.0 ', 2H), 2.78 (br. s., 2H),
CbZ MUNepuanH-1- 236-2.19(m, 1H), 2.16 - 2.03 (m, 3H), 1.51 (d, J=11.0
KapOokcHumaT I'm, 2H), 1.26 (qd, J=12.4, 4.1 T'u, 2H)
308 O g |5-brop-N-[3-mernn-4-(4- 4142 E: 1.44 |'H AMP (500 MI'u, DMSO-ds) d 12.78 (s, 1H), 12.48
) 7 \ 0KCO0-3,4- F: 144 |(br.s., 1H), 9.98 (s, 1H), 8.58 (d, J=2.5 I'y, 1H), 8.33 (br.
” =N nuruapodranazuH-1-mmn) s., 2H), 8.26 (dd, J=9.4, 2.8 T'u, 1H), 7.95 (s, 1H), 7.90 -
¢bennn]-1H-nmuppono[2,3- 7.84 (m, 2H), 7.81 (s, 1H), 7.76 (d, J=8.3 I'y, 1H), 7.30 -
b] mupunun-3- 7.25 (m, 1H), 2.10 (s, 3H)
KapOOKcamMu
309 Q J 7-metokcu-N-[3-metin-4- | 425.2 E: 1.72 |'H AMP (500 MI't, DMSO-ds) d 12.79 (s, 1H), 11.62 (s,
H (4-okco-3,4- F: 173 |1H), 10.26 (s, 1H), 8.40 - 8.21 (m, 1H), 7.90 - 7.84 (m,
OMe | nuruppodranazun-1- 2H), 7.84 - 7.76 (m, 2H), 7.38 - 7.23 (m, 4H), 7.03 (t,
wn)penunn]-1H-unnon-2- J=7.8Tu, 1H), 6.81 (d, J=7.7 'y, 1H), 3.97 (s, 3H), 3.90
kapOoKcamu (s, IH), 2.11 (s, 3H)
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[Tpumep R HaumeHnoBanmue KX/MC | Meron 'H amP
IUPAC (M+H)" B2XX
RT (mun.)
310 A A N-[3-MeTun-4-(4-okco- 396.2 E: 145 |'H SIMP (500 MI', DMSO-de) d 12.78 (s, 1H), 10.06 (s,
\_N 3,4-nuruapodranasus-1- F: 145 |1H), 8.90 - 8.81 (m, 2H), 8.38 - 8.27 (m, 2H), 7.91 - 7.85
N\ / |un)denun]mpasono[1,5- (m, 2H), 7.82 (s, 1H), 7.78 (d, J=8.3 T, 1H), 7.60 - 7.52
a] nupHANH-3- (m, 1H), 7.30 (d, J=8.0 T'y, 2H), 7.14 (t, J=6.9 T'yy, 1H),
KapOoKcamuz 3.90 (s, 1H), 2.10 (s, 3H)
311 o = 2-MeTun-N-[3-metnn-4- 4102 E: 1.08 |'H SIMP (500 MI', DMSO-de) d 12.79 (s, 1H), 10.02 (s,
\/‘i'\'/ / (4-0Kco-3,4- F: 140 |1H), 8.96 (d, J=6.9 'y, 1H), 8.33 (d, J=4.7 'y, 1H), 7.91
N nuruapodranasus-1-umn) -7.84 (m, 2H), 7.76 (s, 1H), 7.71 (d, J=8.3 I'y, 1H), 7.64
¢benun|umunasof1,2-a] (d, J=8.8I'u, 1H), 7.45 (d, J=7.4T'u, 1H), 7.36 - 7.26 (m,
MUPUANH-3-KapOOKCaMuz 2H), 7.11 - 7.06 (m, 1H), 2.68 (s, 3H), 2.10 (s, 3H)
312 O = N-[3-metun-4-(4-okco- 396.2 E: 1.09 |'H AMP (500 MI', DMSO-ds) d 12.79 (s, 1H), 10.31 (s,
\(lK[N/ J 3,4-nurunpodranazun-1- F:1.14 |1H),9.51(d, J=7.2Twu, 1H), 8.64 (s, 1H), 8.39 - 8.29 (m,
N wn)permnn Jumuaasof 1,2-a] 1H), 7.87 (dd, J=4.8, 2.6 T'u, 2H), 7.83 - 7.73 (m, 3H),
NUPUANH-3-KapOOKcaMuz 7.54 (t,J=7.8 'y, 1H), 7.37 - 7.26 (m, 2H), 7.20 (t, J=6.7
Iy, 1H), 2.11 (s, 3H)
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[Tpumep R HaumeHnoBanmue KX/MC | Meron 'H amP
IUPAC (M+H)" B2XX
RT (mun.)
313 o) N-[3-meTuin-4-(4-okco- 4942 E: 1.86 |'H AMP (500 MI'uy, DMSO-ds) d 12.79 (s, 1H), 10.34 (s,
W 3,4-nuruapodranazun-1- F: 190 |1H), 8.37-8.30 (m, 1H), 8.25(d, J=8.0 'y, 1H), 7.97 (s,
N\N\_Co wn)dennn|-1-(okcaH-4- 1H), 7.93 - 7.85 (m, 4H), 7.51 (t, J=7.4 'y, 1H), 7.40 -
uinmerwn)- 1 H-uanazon-3- 7.26 (m, 3H), 4.48 (d, J=6.9 I';, 2H), 3.84 (d, J=10.7 I'y,
KapOoKcaMuz 2H), 3.29 - 3.18 (m, 2H), 2.37 - 2.24 (m, 1H), 2.10 (s,
3H), 1.40 (br. s., 4H)
314 0 N-[3-metun-4-(4-okco- 480.3 E: 1.68 |'H AMP (500 MI'uy, DMSO-ds) d 12.79 (br. s., 1H),
W 3,4-nurunpodranazun-1- F:1.67 [10.23 (br.s.,, 1H), 834 (d, J=4.4 'y, 1H), 8.26 (d, J=8.3
NN un)pernn]-1-[(3- I'u, 1H), 7.93 (br. s., 1H), 7.91 - 7.82 (m, 4H), 7.53 (t,
kbo METHJIOKCUTAH-3- J=72Tu, 1H), 7.41 - 7.27 (m, 3H), 4.80 (br. s., 4H), 4.33
wn)metun|- 1 H-unnazon- (d, J=5.0 ', 2H), 3.90 (s, 1H), 2.11 (br. s., 3H), 1.20 (br.
3-kapOokcamu s., 3H)
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[Tpumep HaumeHnoBanmue KX/MC | Meron 'H amP
TUPAC (M+H)" | BIKX
RT (mun.)
325 N-[3-meTr-4-(4-okco- 5092 | E:1.18 |'H SIMP (500 MI'i, DMSO-ds)d 12.79 (s, 1H), 10.06 (s,
3, 4-nurunpodranasun-1- F:1.14 |1H), 8.76 (s, 1H), 8.65 (s, 1H), 8.40 - 8.30 (m, 1H), 8.23

wi)penmn|-6-[2-
(mupponmuans-1-
WI1)3TOKCH]| nupasonol1,5-
a|nupuans-3-

KapOoKcaMu

(d, J=9.8 'y, 1H), 7.91 - 7.85 (m, 2H), 7.83 - 7.73 (m,
2H), 7.41 (d, J=9.5 T, 1H), 7.32 - 7.22 (m, 2H), 4.35
(br. s., 2H), 2.09 (s, 3H), 1.90 (br. s., 4H)
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Crnenyromue ITpumepst B Tadjuue 6 ObUTH MONYYEHBI ¢ UCIOJB30BAHUEM TOTO KE CIOCOo0a,
KOTOpbI nokasaH B Ilpumepe 45. IlpomexkyTounoe coeaHeHue 96 CBs3bIBANN C MOAXOAALIEH
KapOOHOBOMH KUCIOTOH. MOryT OBITh HCHIOIB30BAHBI PA3JIMYHBIE PEATEHTHI PEAKIUN COYETAHUS,

kpome onncanHbX B [lpumepe 45, Takux kak BOP, PyBop, EDC/HOBt nnu T3P.
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Tabnuua 6
[Tpumep R Haumenosanue KX/MC Meron 'H amPp
IUPAC (M+H)" BDXX
RT (mun.)
315 ) N-[3-x10p-4-(4-0Kco- 488.2 E: 178 | 'H SAMP (500 MI', DMSO-ds) d 12.89 (br. s., 1H), 10.62
'\\l 3,4-nurunpodranasun-1- F: 1.78 (s, 1H), 8.40 - 8.30 (m, 2H), 8.24 (d, J=8.3 I';, 1H), 8.04

wn)dennn]-1-(2-
TUIPOKCH-2-
metunpornun)-1H-

WH1a30J1-3-KapOOoKcaMHu g

(d, J=8.5 Ty, 1H), 7.92 - 7.85 (m, 3H), 7.55 (d, J=8.3 I'y,
1H), 7.49 (t, J=7.7 T, 1H), 7.37 - 7.28 (m, 2H), 4.77 (br.
s., 1H), 4.49 (s, 2H), 1.20 (s, 6H)
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[Tpumep R Haumenosanmue KX/MC Meron 'H amP
IUPAC (M+H)" B2XX
RT (mun.)
316 S mpem-6ytun 3-[(3-{[3- 585.2 A: 117 |'H SIMP (400 MI'y, MeTanon-ds) d 8.48 - 8.41 (m, 1H),
\ X710p-4-(4-0kc0-3,4- B:9.80 [8.37-829 (m, 1H), 8.25 (t, J=2.0 T'y, 1H), 7.97 - 7.84 (m,
N-N nuruapodranasus-1- 3H), 7.76 (d, J=8.6 ', 1H), 7.62 - 7.49 (m, 2H), 7.47 -
i) eHu | kapOaMOm § - 7.41 (m, 1H), 7.41 - 7.32 (m, 1H), 4.79 (d, J=7.0 I'u, 2H),
A N 1H-nnpazon-1- 4.07 (¢, J=8.5 ', 2H), 3.91 (dd, J=8.8, 5.3 ', 2H), 1.41
oc
WI)METHJIT| a3eTUANH-1- (s, 9H)
KapOokcHar
317 o = N-[3-x10p-4-(4-0KcO- 416.1 E:1.15 |'HSIMP (500 MT'u, DMSO-ds) d 12.89 (s, 1H), 10.55 (s,
\)K[N/ J 3,4-nurunpodranasus-1- F: 1.46 1H), 9.51 (d, J=6.9T'y, 1H), 8.68 (s, 1H), 8.41 - 8.26 (m,
N wn)dennnumuaazof 1,2- 1H), 8.18 (s, 1H), 7.93 - 7.86 (m, 3H), 7.83 (d, J=9.1 I'y,
a] nupunuH-3- 1H), 7.65 - 7.54 (m, 2H), 7.36 - 7.29 (m, 1H), 7.26 (t, J=6.9
KapOokcamun I'u, 1H)
318 o] N-[3-xnop-4-(4-okco- 5142 E: 194 |'H AMP (500 MI'u, DMSO-ds) d 12.89 (s, 1H), 10.68 (s,
1 3,4-nurunpodranasun-1- F: 195 1H), 8.33 (br. s,, 2H), 8.26 (d, J=8.3 I'y, 1H), 8.05 (d, J=8.3

wn)dennn]-1-(okcaH-4-
unmeTin )- 1 H-unpnason-

3-kapOokcamu

I'y, 1H), 7.92 - 7.85 (m, 3H), 7.59 - 7.49 (m, 2H), 7.40 -
7.28 (m, 2H), 4.49 (d, J=6.9 I'y, 2H), 3.90 (s, 1H), 3.84 (d,
J=11.0Tu, 2H), 3.29 - 3.20 (m, 2H), 2.34 - 2.23 (m, 1H),
1.40 (br. s., 4H)
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[Tpumep R Haumenosanmue KX/MC Meron 'H amP
IUPAC (M+H)" B2XX
RT (muH.)
319 0 N-[3-xn0p-4-(4-0Kco- 500.2 E: 1.77 'H AMP (500 MI'u, DMSO-de) d 12.89 (s, 1H), 10.66 (s,
\(lk[\}(ﬂ:@ 3,4-nurunpodranasun-1- F: 1.77 1H), 8.39 - 8.30 (m, 2H), 8.26 (d, J=8.0 I'y, 1H), 8.05 (d,
win)pennn]-1-(okconan- J=83Twu, 1H), 7.94 - 7.85 (m, 3H), 7.62 - 7.51 (m, 2H),
\\Q 3-unmernn)-1H- 7.37 (t,J=7.4 Ty, 1H), 7.33 - 7.28 (m, 1H), 4.58 (d, J=7.2
MH/1a30J1-3-KapOoKcaMHg I'n, 2H), 3.92 - 3.81 (m, 1H), 3.69 (q, J=8.1 I';, 2H), 3.64 -
3.57 (m, 1H), 3.03 - 2.92 (m, 1H), 1.95 (dd, J=12.5, 7.0 I'y,
1H), 1.72 (dd, J=12.4, 6.3 'y, 1H)
320 0 N-[3-xn0p-4-(4-0kco- 500.2 E:. 1.77 'H AMP (500 MI'u, DMSO-de) d 12.89 (br. s., 1H), 10.55
\(U\(Q 3,4-nurunpodranasus-1- F: 1.76 (br.s., 1H), 8.38 -8.31 (m, 1H), 8.30 (s, 1H), 8.26 (d,

wn)dennn]-1-[(3-
METUIOKCUTAH-3-
wi)metn|-1H-unnaszon-

3-kapOokcamuz

J=8.0 T, 1H), 8.04 (d, J=8.3 'y, 1H), 7.94 - 7.86 (m, 3H),
7.60 - 7.50 (m, 2H), 7.36 (t, J=7.6 T, 1H), 7.33 - 7.28 (m,
1H), 4.86 - 4.77 (m, 4H), 4.37 - 4.28 (m, 2H), 1.20 (s, 3H)
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Hpumep 321: 1-((1-(4-I'uppoxcudytmn)nunepuant-4-mn)mernn)-N-(3-metun-4-(4-okco-3,4-

auruapodranasus- 1 -wn)dennn)- 1 H-uanazon-3-kapOokcamun

\/\/\OH
N/\CN\CbZ N/CN
2 N
HN Hy; Pd/C

0 HN™ ~0O

s o

K nerasuposanHomy pacteopy Ilpumepa 307 (24 wmr, 0.038 mmons) B THF (2 mu) nobasnsinu
10% Pd/C (5 mr). Cmech nepemernuBaiu B atmochepe Hy (6amnonnsiit). Cmecs GpunbTpoBay,
3aTeM ouHInaIM ¢ nomoblo npemnaparusHoii BOXXX ¢ monyuenuem Ilpumepa 321 (20 wr,
0.034 mmonb, BeIxon 88%). MS(ESI) m/z: 565.3 (M+H)™; 'H IMP (400 MI'u, Meranon-ds) &
8.48 - 8.43 (m, 1H), 833 (d, /=8.1 I'y, 1H), 7.91 - 7.86 (m, 2H), 7.85 - 7.82 (m, 1H), 7.80 (dd,
J=8.3,19Tn, 1H), 7.73 (d, /=8.6 'y, 1H), 7.58 - 7.51 (m, 1H), 7.45 - 7.40 (m, 1H), 7.39 - 7.32
(m, 2H), 4.60 - 4.52 (m, 2H), 3.66 - 3.56 (m, 2H), 3.41 (d, /=13.0 'y, 1H), 3.18 - 3.07 (m, 1H),
3.05-2.89 (m, 2H), 2.48 (ddt, J/=11.2, 7.5,3.9 'y, 1H), 2.22 - 2.14 (m, 3H), 2.03 - 1.75 (m, 4H),
1.74 - 1.51 (m, 4H); BOXXX RT = 5.67 mun (Meton A), 6.19 mun (Meron B).

Mpumep 322: 1-((1-(4-I'ugpoxcudyrmn)nunepuann-4-mwn)merui )-N-(4-(4-okco-3,4-

auruapodranasun- 1 -un)denwn)- 1 H-unnazon-3-kapbokcamun

N\ /\CN \/\/\OH

_N

1. HATU, /PerEt HN™ ~O
N-N

d\( 2. Hy, PdIC, THF O
L,
NH

ol

IpomexyTrounoe coexmnenne 3 (23.7 wmr, 0.051 mmonb) cs3bBaiu ¢ [IpoMe:kyTOYHBIM

coenuHenuem 21 (20 mr, 0.051 MMOIb) B COOTBETCTBHM CO CIIOMOOOM, OIMCAHHBIM IS
IIpumepa 45, ¢ nonyuenunem nocie npenaparusaoii BOXKX nponykra amuna (21 wmr, BbIXOn
67%). MS(ESI) m/z: 613.2 (M+H)". Ocraroxk (21 mr) pactBopsiiu 8 THF (2 mi). K atoit cmecu

nobasnsim 10% Pd/C (5 mr). Cmecs nepemermmanu B atmMochepe Hy (OamnonHblif) B TeueHne
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16 u. Cmech puibTpOBaM M OYMINAIH C TOMOIIBIO mNpemnapaTtuBHOW BIXKX ¢ monmydeHuem
Hpumepa 322 (15 wr, Bbixon 79%). MS(ESI) m/z: 551.2 (M+H)"; 'H SIMP (400 MI,
Mertanon-ds) 6 8.46 - 8.42 (m, 1H), 832 (d, /=8.1 I'y, 1H), 8.01 - 7.95 (m, 2H), 7.92 - 7.83 (m,
3H), 7.74 - 7.69 (m, 1H), 7.66 - 7.61 (m, 2H), 7.52 (td, J/=7.7, 0.9 ', 1H), 7.37 - 731 (m, 1H),
4.54 (dd, J=6.7, 3.2 I'u, 2H), 3.63 - 3.55 (m, 2H), 3.41 (d, J=13.0 'y, 1H), 3.18 - 3.05 (m, 2H),
3.05 - 2.87 (m, 2H), 2.55 - 2.37 (m, 1H), 1.93 (d, J/=14.7 T'y, 2H), 1.89 - 1.76 (m, 2H), 1.75 -
1.53 (m, 3H); BOXKX RT = 5.53 mun (Meron A), 6.33 mun (Meron B).

Hpumep 323: N-(4-(6-Metokcu-1-okco-1,2-muruapon3oXuHOIUH-4-11)-3-

MeTUII(eHUIT)UHAOINH- | -kapOokcaMuz

X i
HN I\EQ HNJ\@
Br Pd(PPh
MeO Q (PPhg), O
+ E—
[I :NH
B«
O/ o) MeO N
° han *
o}

B coorBerctBuM co cmocobom monydyenus Ilpumepa 76, peakuueidl codeTaHUs
IpomexyTrounoro coequnenust 73 (10 mr, 0.039 mmosnb) u [lpoMe:kyTOUHOrO coenuHeHus1 97
(14.9 wmr, 0.039 mmonb) nomyudanu 2.7 mr (15%) Mpumepa 323. MS(ESI) m/z: 426.2 (M+H)*; 'H
SAMP (500 MI'u, DMSO-d¢) 6 11.19 (d, /=5.8 'y, 1H), 8.55 (s, 1H), 8.21 (d, /=8.8 'y, 1H), 7.89
(d, /=83 Ty, 1H), 7.57 (s, 1H), 7.51 (d, /=8.0 'y, 2H), 7.21 (d, J/=7.2 T'u, 1H), 7.12 (t, /=7.0 'y,
3H), 6.96 (d, /=5.8 ', 1H), 6.91 - 6.85 (m, 1H), 6.39 (s, 1H), 4.15 (t, J/=8.7 ', 2H), 3.70 (s,
3H), 3.19 (t, J=8.5 T'y, 2H), 2.06 (s, 3H); BOXX RT = 1.77 mun (Meron E), 1.78 mun (Meron
F).

Hpumep 324: N-(3-Metun-4-(4-okco-3,4-nurunpodranazus- 1 -wn)peHmnn)MHI0auH- | -

kapOokcaMu
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X
cl HN N
Pd(PPhs),
N —>
NH
/B\
O O)T%

B cooterctBuu co ciocobom nonyuenus: lipumepa 76, peakuueii coueranus 4-xaopQranasuH-

A
ses s

1(2H)-ona (20 mr, 0.11 mmonb) u IlpomexyrouHoro coexuHenusi 97 (46 mr, 0.12 mmounb)
nonyyanu 4.4 mr (10%) Ipumepa 324. MS(ESI) m/z: 397.2 (M+H)"; 'H SIMP (500 MI,
DMSO-ds) 6 12.76 (s, 1H), 8.63 (s, 1H), 8.37 - 8.28 (m, 1H), 7.93 - 7.83 (m, 3H), 7.61 (s, 1H),
7.57 (d, J=83TIwu, 1H), 7.33 - 7.27 (m, 1H), 7.21 (d, J/=7.4 I'u, 1H), 7.24 (d, J/=8.5 'y, 1H), 7.14
(t, /7.7 I'u, 1H), 6.92 (t, J=7.3 I'y, 1H), 4.17 (t, J/=8.4 I'y, 2H), 3.20 (t, J=8.5 I'y, 2H), 2.07 (s,
3H); BOXKX RT = 1.73 mun (Meton E), 1.73 mun (Merton F).

Hpumep 326: 1-(Asernaus-3-mnmernn)-N-(3-metun-4-(4-okco-3,4-nuruapodranasus-1-

un)pennn)-1H-unnaszon-3-kapbokcamun, TFA
O

S
D

IIpumep 326A: mpem-byTun 3-((3-((3-meTmn-4-(4-okco-3,4-nurunpodranaszvs-1-

wn)denni)kapbamonn )- 1 H-urnazon- 1 -um)merun )azeTuaus- 1 -kapOokcunar

0
NH, Boc
N HN™
® -
HATU, i-Pr,NEt O \\CN\Boc

NH DMF SN
OH NH
o)
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K pacreopy IlpomexyTounoro coemuHenusi 94 (55 wmr, 0.12 mmonb), IIpome:xkyTouHOro
coenuHenust 33 (38 mr, 0.12 mmone) 1 HATU (45.8 mr, 0.12 mmone) 8 DMF (1 mi) nobasisiiu
DIEA (0.1 mz, 0.57 mmonb). CMech mepeMennBaiy Mpyu KOMHATHOW TeMIlepaType B TeueHue 4
4, 3aTeM KoHLeHTpupoBanu. OcCTaTok ouuINanud ¢ NoMolbio npenapatuBHoi BOXX ¢

nosnyyerueM Ilpumepa 326A (45 wmr, Beixon 70%). MS(ESI) m/z: 565.3 (M+H)".

IIpumep 326:

0 0
HNW HNW
N-N N~N
O \C TFA O \C
N~Boc — NH

(L (N
NH NH
0] O

Ipumep 326A (30 mr, 0.053 mmonb) nepemenrnBaiu ¢ TFA (0.5 mu) 8 DCM (1 mi) B TedeHue
10 muH, 3aTeM KoHLEHTpupoBanu. OCTaTOK OUHMINATIM C MOMOLIBIO MpenaparuBHOil BOXKX ¢
nonyuenuem Ipumepa 326 (30 mr, Bbixon 97%). MS(ESI) m/z: 465.0 (M+H)"; 'H SIMP (400
MI'u, Meranon-ds) 6 8.53 - 8.42 (m, 1H), 8.35 (dt, /=8.2, 1.0 'y, 1H), 7.94 - 7.86 (m, 2H), 7.85
- 7.82 (m, 1H), 7.80 (dd, /=8.4, 1.8 I'u, 1H), 7.74 (d, J/=8.6 I'u, 1H), 7.56 (ddd, J=8.4, 7.0, 1.1
I'u, 1H), 7.45 - 7.39 (m, 1H), 7.39 - 7.33 (m, 2H), 4.82 - 4.79 (m, 2H), 4.27 - 4.12 (m, 4H), 3.76
-3.61 (m, 1H), 2.19 (s, 3H); BOXX RT = 5.38 munr (Meron A), 5.98 mun (Metoxn B).

Hpumep 327: 1-(Azeruaus-3-unmetn)-N-[ 3-xnop-4-(4-okco-3,4-nurunpodranasus- 1 -

wi)enmn]-1H-unnazon-3-kapbokcamun, TFA

o) 0
HN™ Y g) N g)
O™ O™
Cl N cl kCNH
SN
N
o)

~Boc

Hpumep 316 (24 mr, 0.041 mmornp) nepemermuBaiu ¢ TFA (0.5 mur) u DCM (2mn) B Teuerne 10
MUH, 3aTeM KoHIeHTpupoBaiu. OCTaTok ouullanu Cc nomolulbio mpenapatuBHoii BIXKX c

nonyuenuem Ipumepa 327 (20 mr, Bbixon 81%). MS(ESI) mv/z: 485.1 (M+H)"; 'H SIMP (400
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MT 1, Metanon-ds) & 8.49 - 8.40 (m, 1H), 8.39 - 8.31 (m, 1H), 8.24 - 8.17 (m, 1H), 7.96 - 7.85
(m, 3H), 7.74 (d, J=8.6 T, 1H), 7.61 - 7.48 (m, 2H), 7.46 - 7.35 (m, 2H), 4.83 - 4.81 (m, 2H),
431 - 4.10 (m, 4H), 3.67 (t, J/=7.8 T'n, 1H); BOXXX RT = 5.83 mun (Meron A), 6.83 mun
(Meton B).

Hpumep 328: 2-(3-{[4-(4-okco-3,4-nurunpodranazus-1-wn)dernn|kapdbamonn } - | H-uugazon-

1-nnm)ykcycHast KHCIOTa

@) O
h( ;j HN ATl ; j
Pd(PPh3)4

HN \

cl N=N
©¢I}l . © \~co,Me O \—COo,H

Y NH NS O SN

% NH

K 4-xnop¢dranaszun-1(2H)-ony (40.8 mr, 0.226 mmons), [Ipome:xkyTounomy coennHeHuio 98 (82
mr, 0.188 mmonb) u kxanuesoit comu ¢ochopHoii kucaoTs! (100 mr, 0.47 mmonb) nobasnsiu
aunokcad (5 mir) u Boay (0.56 mur). Cmech perasupoBany (BakyyMHPOBAJIN U IPOAYBaIH At (5X)).
Hobasnsiiu PA(PPhs)s (10.9 mr, 9.42 MKMOJIB), 3aTeM CMeCh JierasupoBaiiu (2x). PeakimoHHy0
BHAJly FEPMETHYHO 3aKPbIBAJIM U HarpeBaJid B MUKPOBOJIHOBOM peaktope mpu 150°C B TedyeHue
25 muH. BemectBo ounianu ¢ nomouieio npenapatusHoit BOXX ¢ monyuenuem Ilpumepa 328
(20 mr, BbIXOA 24%). MS(ESI) m/z: 440.1 (M+H)"; 'H SAMP (400 MI'u, DMSO-ds) & 12.82 (s,
1H), 10.60 (s, 1H), 8.40 - 8.32 (m, 1H), 8.28 (d, /=8.1 I'y, 1H), 8.15 - 8.06 (m, J=8.6 ', 2H),
7.97 - 7.87 (m, 2H), 7.82 (d, /=8.6 I'y, 1H), 7.79 - 7.74 (m, 1H), 7.63 - 7.56 (m, J=8.6 I';, 2H),
7.53 (td, J/=7.7, 1.1 T'y, 1H), 7.36 (t, J=7.6 T'y, 1H), 5.46 (s, 2H); BOXX RT = 7.28 mun (Meton
A), 6.64 mun (Meron B).

Hpumep 329: 1-((1-Auernnazerunus-3-un)metn )-N-(3-xmop-4-(4-okco-3,4-

auruapodranasus- 1 -wn)denmn)- 1 H-uanazon-3-kapdokcamun
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O
HN™ Yy HNW
\
N-N N-N
O Ac,O O O
Cl kCNH — cl kCN\<

Q TEA
O EH O \EH

o O
Hpumep 327 (10 mr, 0.021 MMonp) cMemuBaIM € YKCyCHbIM aHrugpunom (3.2 wmr, 0.031
mmonb) 1 TEA (4.17 wmr, 0.041 mmons) B CH2Cl (1 M) u nepememuBany npu KOMHATHOMN
TEMIIepaType Ha MPOTSHKEHUH HOUYHM. PeakIMOHHYI0 CMeCh KOHLIEHTPUPOBAIIH, 3aTEM OUYHUINAIH C
nomoueio npenaparusHoit BOXKX ¢ nonyuenuem Ilpumepa 329 (9.6 mr, Beixon 87%). MS(ESI)
m/z: 5272 (M+H)"; 'H SAMP (500 MI'u, DMSO-ds) & 12.89 (s, 1H), 10.62 (br. s., 1H), 8.38 -
8.31 (m, 2H), 8.26 (d, /=8.3 I'y, 1H), 8.04 (d, /=8.3 I'y, 1H), 7.98 - 7.92 (m, 1H), 7.92 - 7.85 (m,
2H), 7.60 - 7.50 (m, 2H), 7.37 (t, J=7.2 I'u, 1H), 7.35 - 7.28 (m, 1H), 7.20 (s, 1H), 7.10 (s, 1H),
7.00 (s, 1H), 4.83 (br. s., 2H), 4.21 (t, /=8.3 I'y, 1H), 4.05 (br. s., 1H), 3.96 - 3.86 (m, 1H), 3.79
(br. s., 1H), 3.25 (br. s., 2H), 2.55 (br. s., 2H), 1.74 (s, 3H); BOXXX RT = 1.55 mun (Meron E),
1.55 mun (Meton F).

Mpumep 330: N-(3-Metun-4-(4-okco-3,4-quruapodranazun-1-um)penwn)-1-((1-

MeTHJIa3eTHINH-3-11)MeTi)- | H-unnazon-3-kapbokcamu
O (@]
HN “ ;:3 HN “ ;::
O N~N N~N
0 O \\C
kCN H || AcOH =
~N
Na(OAc);BH VH

O
K pacreopy Ipumepa 326 (10 mr, 0.017 mmouns) B CH2Cl> (1 mu) nobasnsuim TEA (1.7 wr,

/
z-=z
I

]

0.017 mmonsb) ¢ nmocienyrommm nodasinenueM dpopmaipaeruaa (2.8 mr, 0.035 MMoIb), YKCYCHOM
kuciotsl (5.2 mr, 0.086 mmons) u Na(OAc);BH (7.3 mr, 0.035 mmons). Cmech nepementnBaiu
IIPY KOMHATHOH TemIeparype B TedeHue 16 4, 3aTeM KOHLUEHTPUPOBAIN U OUUILAIN C TOMOILBIO
npenaparusHoil BOXKX ¢ monyuennem Ilpumepa 330 (3.8 mr, Beixom 46%). MS(ESI) m/z:
479.2 (M+H)™; 'H AMP (500 MI'y, DMSO-de) & 12.79 (s, 1H), 10.30 (s, 1H), 8.34 (d, J=4.7 'y,
1H), 8.25 (d, J=7.7 'y, 1H), 7.92 - 7.77 (m, 4H), 7.52 (t, J=7.4 I'u, 1H), 7.39 - 7.21 (m, 3H),
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476 (d, J=6.9 T'u, 2H), 3.14 (br. s., 4H), 3.05 - 2.96 (m, 1H), 2.25 (br. s., 3H), 2.10 (s, 3H);
B2XX RT = 1.35 mun (Meton E), 1.35 mur (Meron F).

Hpumep 331: 3-(3-((4-(4-Oxco-3,4-nurunpodranaszus-1-mn)dernn)kapdbamonn)- | H-uanazon-1-
WJT)[IPOTIAHOBAsST KHCIIOTA
Hpumep 332: Metun 3-(3-((4-(4-okco-3,4-qurunpodranasus- 1 -mn)denun)kapobamon)-1H-

WH/1a30J1- | -uT)Iponanoar

Wy IS N Uy
HN HN
cl HIN 1 P(PPha)s N-y Ney
~N
SN - — SR SRR
NH s COOH COOMe
CoOMe
B« \I}l \[Tl
NH NH
0

O %’/%

B cootBerctBuu co cnocobom nonydenust Ilpumepa 76, peakuueii coueranus 4-xnopQranasuH-

0O
Example 331 Example 332

1(2H)-ona (40.7 wmr, 0.225 mmoib) u [IpomexkyrouHoro coexunenust 99 (92 mr, 0.205 Mmmounb)
nonyyanu [Ipumep 331 (8 mr, Bbxon 8.5%) u lpumep 332 (42 mr, Boixon 43%).

Hpumep 331: MS(ESI) m/z: 454.2 (M+H)"; 'H AMP (500 MI'uy, DMSO-ds) & 12.82 (s, 1H),
12.45 (br. s, 1H), 10.45 (s, 1H), 8.41 - 8.31 (m, 1H), 8.24 (d, /=8.3 I'y, 1H), 8.13 - 8.05 (m, 2H),
8.00 - 7.83 (m, 3H), 7.82 - 7.73 (m, 1H), 7.65 - 7.57 (m, 2H), 7.52 (ddd, J=8.4, 7.0, 1.1 I';, 1H),
7.39 - 7.29 (m, 1H), 4.77 (t, J/=6.7 T'y, 2H), 3.04 (t, J=6.9 'y, 2H)); BOXX RT = 7.51 muH
(Meton A), 6.78 mun (Meton B).

Hpumep 332: MS(ESI) m/z: 468.2 (M+H)"; 'H IMP (500 MI'u, DMSO-ds) § 12.82 (s, 1H),
10.45 (s, 1H), 8.42 - 8.28 (m, 1H), 8.26 - 8.20 (m, 1H), 8.12 - 8.03 (m, 2H), 7.97 - 7.83 (m, 3H),
7.83 -7.73 (m, 1H), 7.67 - 7.59 (m, 2H), 7.53 (ddd, J=8.5, 7.1, 1.0 'y, 1H), 7.41 - 7.28 (m, 1H),
481 (t, J/=6.7 T'y, 2H), 3.58 (s, 3H), 3.13 (t, J/=6.7 I'u, 2H); BOXX RT = 8.90 mun (Metoxn A),
7.84 mun (Meton B).

Hpumep 333: 1-(3-I'unpokcu-3-merundytin)-N-(4-(4-okco-3,4-muruapodranasus-1-

wi)denun)- 1 H-unnazon-3-kapookcamun
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B cooterctBuu co criocobom nonyuenus: lipumepa 76, peakuueii coueranus 4-xaopQranasus-
1(2H)-ona (22.6 mr, 0.113 mmonb) u IlpomexkyTounoro coeaxunenus 100 (51 mr, 0.125 mmonb)
nonyyanu HMpumep 333 (5.2 wmr, Bbixon 9.7%). MS(ESI) m/z: 468.3 (M+H)™; 'H SIMP (500
MI'u, DMSO-ds) & 12.82 (s, 1H), 10.48 (s, 1H), 8.35 (dd, J=7.7, 1.4 I'y, 1H), 8.26 (d, /=8.3 I'y,
1H), 8.09 (d, J=8.5 I'y, 2H), 7.97 - 7.90 (m, 2H), 7.81 - 7.74 (m, 2H), 7.60 (s, 1H), 7.57 - 7.48
(m, 1H), 7.34 (t, J/=7.6 ', 1H), 4.69 - 4.63 (m, 2H), 4.57 (br. s., 1H), 2.55 (t, J=5.0 I'y, 1H),
2.09 -2.00 (m, 2H), 1.21 (s, 6H); BOXKXX RT = 1.68 mun (Meton E), 1.68 mun (Meron F).

Mpumep 334: 1-(2-((2-I' uapoKCH-2-METHIIIPOIIII )AMUHO )-2-0KCO3TU )-N-(4-(4-0KC0-3,4-

aurunpodranazus- 1-nn)pernn)- 1 H-uanazon-3-kapOokcamun

0 0
HN N HN™ Y
N~N N-N 0
O o HATU, i-Pr,NEt O ¢
+ PN HN
OH DMF
N N
\ N OH
NH NH
0 0

K IIpumepy 328 (8 mr, 0.018 mmois), 1-amuHO-2-MeTumnponas-2-ony (3.3 mr, 0.036 Mmoib) u
HATU (7.6 mr, 0.020 mmons) 8 DMF (1 M) noGassuiu DIEA (0.016 mut, 0.091 mmons). Cmech
nepeMeInBaiy IpU KOMHATHOM TeMmnepaTrype B TeUeHHe 16 4, 3aTeM OuMINaid C MOMOLIBIO
npenaparusHoi BOXKX ¢ nonyuenuem lpumepa 334 (6 mr, Beixon 64%). MS(ESI) m/z: 511.3
(M+H)™; '"H AMP (500 MTI'u, DMSO-ds) & 12.82 (s, 1H), 10.55 (s, 1H), 8.39 - 8.34 (m, 1H), 8.27
(d, /=8.0 I', 1H), 8.18 (t, J/=6.1 I'y, 1H), 8.12 - 8.03 (m, 2H), 7.98 - 7.86 (m, 2H), 7.83 - 7.76
(m, 1H), 7.73 (d, J/=8.5 'y, 1H), 7.63 - 7.56 (m, 2H), 7.51 (ddd, J/=8.4, 7.0, 1.1 I'y, 1H), 7.42 -
7.32 (m, 1H), 5.36 (s, 2H), 3.10 (d, J=6.1 I', 2H), 1.10 (s, 6H); BOXXX RT = 1.42 mun (Meton
E), 1.41 mun (Meron F).
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Hpumep 335: 1-(2-(((1-I' uppokcHIUKIOOYTHII)METHIT )aMHHO)-2-0KCO3THI)-N-(4-(4-0KCc0-3,4-

auruapodranasus- 1 -wn)dennn)- 1 H-uanazon-3-kapOokcamun

0 0
HN N HN
N~N N-N 5
. HATU, i-Pr,NEt
O CO.H H,N e \T:(N
* OH DMF
~N N
N N HO
NH NH
o) 0

B cootercTBun co cnocobom nonydenus: Ilpumepa 334, peakuueli coueranusi [lpumepa 328
(8 mr, 0.018 mmonp) u 1-(amuHOMeTun)uuknoOyranona (3.7 mr, 0.036 mMmonb) mosyvanu
Tpumep 335 (2.7 mr, Bbixox 26%). MS(ESI) m/z: 523.3 (M+H)"; 'H SIMP (500 MI'u, DMSO-
de) 6 12.81 (s, 1H), 10.57 (s, 1H), 8.41 - 8.32 (m, 1H), 8.29 - 8.21 (m, 2H), 8.14 - 8.06 (m, 2H),
7.98 - 7.86 (m, 3H), 7.78 (dd, /=7.8, 1.0 ', 1H), 7.75 - 7.71 (m, 1H), 7.63 - 7.55 (m, 2H), 7.53 -
7.47 (m, 1H), 7.40 - 7.31 (m, 1H), 5.36 (s, 2H), 3.90 (s, 1H), 3.26 (d, /=5.8 I'y, 2H), 2.00 - 1.86
(m, 4H), 1.70 - 1.55 (m, 1H), 1.42 (dt, J/=11.2, 9.0 I'y, 1H); B2)XKX RT = 1.47 mun (Meron E),
1.46 mun (Meton F).

Mpumep 336: 1-(3-((2-I' uapoKCH-2-METUITIPOMIIT )AMUHO)-3-0Kkconponui )-N-(4-(4-okco-3,4-

auruapodranasun- 1 -un)denwn)- 1 H-unnazon-3-kapookcamun
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HN™ Y HN™ Y
N~N N~N
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NH NH
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B cootercTBumn co cnocodom nonydenus: [lpumepa 334, peakuueii coueranusi [lpumepa 331
(9 mr, 0.02 mmonb) u 1-amuHO-2-MeTHIIIponian-2-oma (3.5 mr, 0.040 mmosb) nony4anu [lpumep
336 (7.4 wr, BbIxOA 65%). MS(ESI) m/z: 525.2 (M+H)™; 'H SIMP (500 MI', DMSO-ds) & 12.82
(s, 1H), 10.44 (s, 1H), 8.35(dd, /=7.8, 1.2 T'y, 1H), 8.23 (d, /=8.3 I'y, 1H), 8.12 - 8.05 (m, J=8.5
I'u, 2H), 7.98 - 7.84 (m, 3H), 7.82 (d, /=8.5 'y, 1H), 7.78 (dd, J/=7.8, 1.0 I'y, 1H), 7.63 - 7.58
(m, J=8.5I'u, 2H), 7.53 - 7.47 (m, 1H), 7.33 (t, J/=7.4 I'u, 1H), 4.79 (t, /=6.7 I'u, 2H), 2.98 (d,
J=6.1T1, 2H), 2.93 - 2.86 (m, 2H), 0.92 (s, 6H); BOXXX RT = 1.46 mun (Meron E), 1.46 mun
(Meron F).
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Hpumep 337: 1-(3-Mopdonuno-3-okconpornmn)-N-(4-(4-okco-3,4-quruapodranasus-1-

win)pennn)- | H-unnazon-3-kapbokcamun

0 0
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0
NH NH
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B cootercTBun co cnocobom nonydenus Ilpumepa 334, peaxuueii coueranust Ilpumepa 331
(9 wmr, 0.02 mmonb) 1 MmopgonuHa (3.5 mr, 0.040 mmons) nonyqanu Hpumep 337 (7.3 mr, BbIxOn
70%). MS(ESI) m/z: 523.2 (M+H)"; 'H AMP 12.82 (s, 1H), 10.46 (s, 1H), 8.40 - 8.30 (m, 1H),
8.24 (d, /=83 I'y, 1H), 8.13 - 8.05 (m, 2H), 7.98 - 7.83 (m, 3H), 7.81 - 7.73 (m, 1H), 7.62 - 7.58
(m, 2H), 7.51 (ddd, J=8.3, 7.1, 0.8 ', 1H), 7.34 (t, /=7.6 I'y, 1H), 4.80 (t, /=7.0 'y, 2H), 3.52 -
3.37 (m, 8H), 3.09 (t, /=6.9 I'y, 2H); BOXXX RT = 1.55 mun (Meron E), 1.51 mun (Meron F).

Mpumep 338: 1-(Azerunun-3-uamerun)-N-(4-(4-okco-3,4-nurunpodranazus- 1 -un)dennn)-1H-

WH/1a30J1-3-KapOoKcaMug
O

Y
0

B coorBerctBHM co cmocobom monyudeHus: Ilpumepa 326, peaknueld coueTaHHS
MpomexyTounoro coeauHeHuss 3 u Ilpome:kyTouHOro coeguHeHusi 33 C MOCJEOYHOLIUM
cusatueM 3amuthl TFA monyuanu Hpumep 338. MS(ESI) m/z: 451.1 (M+H)"; 'H SIMP (500
MI'u, DMSO-d¢) & 12.83 (s, 1H), 10.40 (s, 1H), 8.68 (br. s., 1H), 8.52 (br. s, 1H), 8.40 - 834
(m, 1H), 8.29 - 8.23 (m, 1H), 8.09 - 8.03 (m, 2H), 7.97 - 7.85 (m, 3H), 7.80 - 7.72 (m, 1H), 7.67
- 7.60 (m, 2H), 7.57 (ddd, J=8.4, 7.0, 1.1 I'y, 1H), 7.41 - 7.35 (m, 1H), 4.81 (d, J/=6.9 I'y, 2H),
4.14 - 4.02 (m, 2H), 3.99 - 3.87 (m, 2H); BOXX RT = 5.09 mun (Meron A), 5.73 mun (Meron
B).
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Hpumep 339: 1-((1-Auernnazerunus-3-un)merun)-N-(4-(4-okco-3,4-nuruapodranasus-1-

win)pennn)- | H-unnazon-3-kapbokcamun
N~N N-~N
D w e O o

B coorerctBuu co cnocodom nonyuenust llpumepa 329, anmnuposanuem Ilpumepa 338 (9 mr,
0.016 mmonb) ¢ ykcycHbIM aHruapuaoM noaydanu Hpumep 339 (5.0 mr, Bexon 63%). MS(ESI)
m/z: 493.3 (M+H)"; 'H SIMP (500 MI', DMSO-ds) § 12.85 (s, 1H), 10.46 (s, 1H), 8.35 (d, J=7.7
I'u, 1H), 8.25 (d, J=8.0 I'y, 1H), 8.11 - 8.06 (m, J=8.3 I'y, 2H), 7.97 - 7.90 (m, 3H), 7.78 (d,
J=7.7Tu, 1H), 7.64 - 7.58 (m, J=8.5 'y, 2H), 7.54 (t, /=7.7 I', 1H), 7.36 (t, /=7.4 'y, 1H), 4.83
(dd, J=6.9,4.7T'n, 2H), 4.21 (t, /=8.4 I'y, 1H), 4.05 (dd, J=8.1, 5.6 'y, 1H), 3.97 - 3.89 (m, 2H),
3.79 (dd, /=94, 5.5 T'y, 1H), 3.30 - 3.19 (m, 1H), 1.74 (s, 3H); BOXXX RT = 1.48 mun (Meron
E), 1.47 mun (Meton F).

Mpumep 340: 1-((1-Merunazerunus-3-un)metn)-N-(4-(4-okco-3,4-nuruapodranasun-1-

wi)benun)- 1 H-unnazon-3-kapobokcamu
O O
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B cootBerctBuu co ciocodom nonyuyenust [lpumepa 330, BOCCTAHOBUTEbHBIM AMHHUPOBAHUEM
Hpumepa 339 (12 wmr, 0.021 mmons) nonyuanu pumep 340 (9.1 mr, Berxon 90%). MS(ESI)
m/z: 465.2 (M+H)"; 'H IMP (500 MI'u, DMSO-ds) & 12.86 (s, 1H), 10.41 (d, J=13.5 T'ny, 1H),
9.82 (br. s, 1H), 8.36 (d, /=7.7 'y, 1H), 8.30 - 8.24 (m, 1H), 8.11 - 8.03 (m, J=8.3 I';, 2H), 7.98
- 7.87 (m, 3H), 7.77 (d, J=7.7 I'y, 1H), 7.65 - 7.60 (m, J=8.3 I', 2H), 7.57 (t, /=7.6 'y, 1H),
738 (t, J/=7.4 Ty, 1H), 4.84 (t, /=7.3 I'y, 2H), 431 (d, J=5.5 'y, 1H), 4.27 - 4.14 (m, 1H), 4.03
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(d, /=6.9 T'u, 2H), 2.85 (dd, /=164, 4.5 'y, 3H); BOXXX RT = 1.33 mun (Merox E), 1.36 mun
(Meton F).

Hpumep 341: Metun 3-((3-((4-(4-okco-3,4-muruapodranazus- 1 -un)denmn)kapdamon)-1H-
WHa30J1- | -1T)Me T )a3eTuAnH- | -kapOoKCcHIaT
0 O
HN | HN

B coorserctBuu co cnocodom nonyuenust llpumepa 329, aumnuposanuem Ilpumepa 338 (8 mr,
0.014 mmonp) MeTuixioppopmuarom nonydanu Hpumep 341 (5.1 mr, Bexon 67%). MS(ESI)
m/z: 509.3 (M+H)"; 'H AMP (500 MI'u, DMSO-ds) & 12.85 (s, 1H), 10.46 (s, 1H), 8.35 (d, J=7.7
I'u, 1H), 8.25 (d, /=8.0 'y, 1H), 8.12 - 8.04 (m, J=8.0 I'y, 2H), 7.97 - 7.88 (m, 3H), 7.78 (d,
J=7.7Tn, 1H), 7.63 - 7.59 (m, J=8.0 I', 2H), 7.53 (t, /=7.7 I', 1H), 7.35 (t, J=7.6 I'y, 1H), 4.82
(d, /=7.2 T'u, 2H), 4.01 (br. s., 2H), 3.93 - 3.84 (m, 2H), 3.54 (s, 3H), 3.27 - 3.14 (m, 1H),
BOXX RT = 1.74 mun (Meron E), 1.74 mun (Meton F).

Mpumep 342: N-(4-(4-oxco-3,4-nurunpodranazun-1-wn)penrn)- 1 -(munepuauH-4-uaMeTn)-

1H-unna3on-3-kapookcamun, TFA

NH, Boc
N
O 1. HATU, i-Pr,NEt O kG
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OH NH
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)

B coorBerctBuM co cmocobom monyuenus Ilpumepa 45, peakuueidl  codeTaHUs
IpomexyTounoro coexunenus 3 (95 mr, 0.20 mmons) u IlpomexkyTounoro coenuHenusi 101
(88 mr, 0.245 mmoinp) mocne cHaTus 3amuThl TFA nonydanu Ipumep 342 (78 mr, Beixox 79%).
MS(EST) m/z: 479.4 (M+H)™; 'H SIMP (500 MI'u, DMSO-ds) § 12.83 (s, 1H), 10.49 (s, 1H), 8.48
(d, /=99 I'y, 1H), 8.38 - 8.34 (m, 1H), 8.27 (d, /=8.0 'y, 1H), 8.15 (d, J/=11.3 I'y, 1H), 8.11 -
8.07 (m, 2H), 7.94 - 7.88 (m, 3H), 7.79 - 7.74 (m, 1H), 7.64 - 7.59 (m, 2H), 7.54 (ddd, J=8 .4,
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7.0, 1.1 I'n, 1H), 7.39 - 7.33 (m, 1H), 4.55 (d, J=6.6 I'y, 2H), 3.27 (d, J=12.4 I'u, 2H), 2.93 -
2.80 (m, 2H), 2.39 - 2.27 (m, 1H), 1.71 (d, J/=13.8 'y, 2H), 1.54 - 1.39 (m, 2H); BOXX RT =
8.74 mun (Meton A), 9.34 mun (Meron B).

Hpumep 343: 1-((1-Auernnnunepunus-4-un)metin)-N-(4-(4-okco-3,4-nurugpodranasus-1-

win)pennn)- | H-unnazon-3-kapbokcamun

) O
HNJ\(Q HNW
N~N N-N
070 . Q70
TEA
N N
NH NH
O 0
B coorBercrBumn co cnocobom nonyuyenus Ipumepa 329, aunnuposanuem Ilpumepa 342 (12
mr, 0.020 mmonb) ykcycHbIM aHruzapunom nonydanu Ipumep 343 (8.9 wmr, Beixom 84%).
MS(ESI) m/z: 521.3 (M+H)"; 'H SIMP (500 MI', DMSO-ds) 6 12.85 (s, 1H), 10.52 (s, 1H), 8.35
(d, /=74 I'n, 1H), 8.25 (d, /=8.0 'y, 1H), 8.14 - 8.04 (m, J=8.0 I'y, 2H), 7.98 - 7.87 (m, 3H),
7.78 (d, J=7.4 T'y, 1H), 7.62 - 7.58 (m, J=7.7 I', 2H), 7.52 (t, J=7.6 I'y, 1H), 7.34 (t, J=7.2 T'y,
1H), 4.49 (d, J=6.6 I', 2H), 4.37 (d, J=12.4 'y, 1H), 3.80 (d, J=13.5 I'y, 1H), 2.96 (t, J/=12.9
I'n, 1H), 2.30 (br. s., 1H), 1.97 (s, 3H), 1.50 (t, J=15.5 T'u, 2H), 1.37 - 1.25 (m, 1H), 1.18 (d,
J=12.1Tn, 1H); BOXXX RT = 1.61 mun (Meron E), 1.61 mun (Meron F).

Hpumep 344: Metun 4-((3-((4-(4-oxco-3,4-murunpodranasus- 1 -mwn)denmn)kapdbamon)- 1 H-

WH/1a30J1- | -WT)MeTHIT)TunepuanH- | -kapOokcuiar
N~-N -~ \n/ N-N
(J 0 ®
N

B coorserctBuu co cniocobom monyuenust Ilpumepa 329, aunmmuposanuem Ilpumepa 342 (10
mr, 0.017 mmonb) mermnxnoppopmuarom nonydanu Ilpumep 344 (4.7 wmr, Bexon 52%).
MS(EST) m/z: 537.3 (M+H)™; '"H IMP (500 MI'u, DMSO-de) & 12.85 (s, 1H), 10.51 (s, 1H), 8.35
(d, /7.4 I'u, 1H), 8.25 (d, /=8.0 'y, 1H), 8.12 - 8.05 (m, J=8.0 I';, 2H), 7.95 - 7.87 (m, 3H),
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7.78 (d, J=7.7 Tw, 1H), 7.63 - 7.57 (m, J=7.7 Ty, 2H), 7.51 (t, J=7.6 'y, 1H), 7.34 (t, J=7.3 'y,
1H), 4.48 (d, J=6.9 T, 2H), 3.96 (br. s., 2H), 3.57 (s, 3H), 2.73 (br. s, 2H), 2.25 (br. s., 1H),
1.47 (br. s., 2H), 1.32 - 1.19 (m, 2H); BO)KX RT = 1.83 mun (Merox E), 1.83 mun (Merox F).

Hpumep 345: 1-(2-I'nnpokcu-2-merunnponun)-N-(3-merokcu-4-(4-okco-3,4-

muruapodranasus- 1 -wn)dennn)- 1 H-uanazon-3-kapOokcamun

0O
NH,
OH HNW

U

OMe NN g HATU, i-Pr,NEt O o \{OH

\N _—
O NH OH DMF O SN

NH
O
0

B coorBerctBum co cmocobom monyuenus Ilpumepa 45, peakuumel  coueTaHus
IIpomexxyTounoro coexunenuss 102 (16 mr, 0.042 mmons) u IIpomMeKyTOYHOrO COeIHMHEHHS
15 (9.8 mr, 0.042 mmonb) nonyyanu [Ipumep 345 (14.8 mr, Bexon 73%). MS(ESI) m/z: 484.3
(M+H)"; 'H AMP (500 MI', DMSO-de) § 12.75 (br. s., 1H), 10.37 (br. s., 1H), 8.35 - 8.28 (m,
1H), 8.24 (d, /=7.2 T'u, 1H), 7.90 - 7.80 (m, 4H), 7.70 (d, J/=7.2 T'u, 1H), 7.48 (br. s., 1H), 7.40 -
7.28 (m, 3H), 4.79 (br. s., 1H), 4.49 (br. s., 2H), 3.72 (br. s., 3H), 1.20 (br. s., 6H); BOXKXX RT =
1.65 mun (Meron E), 1.66 mun (Meton F).

Mpumep 346: N-(3-Otokcu-4-(4-okco-3,4-guruapodranasus-1-wi)penmnn)-1-(2-rugpokcu-2-
meruinponui)- | H-uanazon-3-kapookcamun
0O
NH,
OH HN

\
Q.. C
OBt o HATU, i-Pr,NEt O %OH
N O - Ot
SN DMF
NH OH =N

NH

0

O

B coorBerctBuM co cmocobom monyuenus Ilpumepa 45, peakuueidl  codeTaHUs
Ipomexyrounoro coenunenust 103 (14 mr, 0.050 mmosnp) u IIpoMeKyTOUHOr0 CoeqHHEHUSI
15 (11.7 mr, 0.050 mmonb) nmonyyanu Ipumep 346 (22.9 mr, Beixon 92%). MS(ESI) m/z: 498 3
(M+H)™; 'H AMP (500 MTI'u, DMSO-ds) & 12.74 (br. s, 1H), 10.35 (br. s., 1H), 8.33 - 8.27 (m,
1H), 8.24 (d, /=7.7T'y, 1H), 7.92 - 7.81 (m, 4H), 7.69 (d, /=8.0 I'y, 1H), 7.48 (br. s., 1H), 7.42 -
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7.37 (m, 1H), 7.33 (d, J/=7.7 'y, 2H), 4.77 (br. s., 1H), 4.49 (br. s., 2H), 4.06 (br. s., 2H), 1.20
(br. s., 6H), 1.06 (br. s., 3H); BOXKX RT = 1.76 mun (Meron E), 1.76 mun (Meton F).

Ipumep 347: N-(3-Orokcu-4-(4-okco-3,4-murunpodranaszus-1-un)denrmn)-1-

((rerparunpodypan-3-mn)mernun)- | H-uanazon-3-kapOokcamun

NH
2 0
®
OFEt \ HATU, i-Pr,NEt O
Q N— \ 0] > OEt o)
N DMF N
N
NH OH |
NH
o}

B coorBerctBuum co cmocobom monyuenus Ilpumepa 45, peakuumedl  codeTaHus

IIpomexxyrounoro coexunenuss 103 (11 mr, 0.039 mmons) u IIpomMeKyTOUYHOrO COeIMHEHHS
24 (9.6 mr, 0.039 mmozb) nonyuanu Ilpumep 347 (17.6 mr, Bbixon 87%). MS(ESI) m/z: 510.4
(M+H)"; 'H IMP (500 MI', DMSO-de) § 12.74 (s, 1H), 10.40 (s, 1H), 8.34 - 8.24 (m, 2H), 7.90
(s, 1H), 7.86 - 7.82 (m, 3H), 7.71 (dd, J=8.3, 1.7 I'y, 1H), 7.53 (ddd, J=8.3, 7.1, 1.1 I', 1H),
7.43 -7.29 (m, 3H), 4.58 (d, J/=7.7 T'u, 2H), 4.14 - 4.00 (m, 2H), 3.87 - 3.81 (m, 1H), 3.72 - 3.64
(m, 2H), 3.58 (dd, J=8.8, 5.5 I'u, 1H), 2.96 (s, 1H), 1.94 (s, 1H), 1.72 (d, J/=7.4 T'y, 1H), 1.06 (4,
J=7.0Tu, 3H); BOX XX RT = 1.81 mun (Meton E), 1.81 mun (Meron F).

Mpumep 348: N-(3-Metokcu-4-(4-okco-3,4-nquruapodranasus-1-mn)penun)-1-

((reTparunpodypan-3-min)merun)- | H-uanazon-3-kapOokcamun

o
NH,
5;0 HN Y
C
OMe \ HATU, i-ProNEt O \O
N \ OMe O

O —_—

SN
\ DMF SN
NH OH O |

B coorBerctBuM co cmocobom monyuenus Ilpumepa 45, peakuueidl  codeTaHUs
Ipomexyrounoro coexunenust 102 (15 mr, 0.039 mmoinp) u IIpoMeKyTOUHOr0 CoeqHHEHUSI
24 (9.7 wmr, 0.039 mmons) nonyydanau Ipumep 348 (19.1 mr, Bexon 97%). MS(ESI) m/z: 496.3
(M+H)"; 'H SIMP (500 MI', DMSO-ds)  12.79 (br. s., 1H), 10.48 (br. s., 1H), 8.28 (br. s., 2H),
7.90 (d, /=7.2Tu, 1H), 7.88 - 7.81 (m, 3H), 7.73 (br. s., 1H), 7.53 (br. s., 1H), 7.35 (d, /=8.8 I'Ly,
3H), 4.58 (br. s., 2H), 3.86 (br. s., 1H), 3.72 (br. s, 3H), 3.68 (br. s., 2H), 3.59 (br. s., 1H), 2.96
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(br. s., IH), 1.94 (br. s, 1H), 1.77 - 1.65 (m, 1H); BOXX RT = 1.71 mun (Meton E), 1.71 mun
(Meton F).

Hpumep 349: Ilponan-2-un 4-[(3-{[4-(4-okco-3,4-nuruapodranaszus-1-mn)denmn|kapOamon } -

IH-unnazon- 1-wn)mernn | munepuans- 1 -kapOokcuar

0 0
HNW HNW
o}
0 QO
SN
NH
0

TEA

B coorBerctBuu co cnocobom nonyuenust lipumepa 329, aunmuposanuem Ilpumepa 342 (10
mr, 0.017 mmonb) m3onponuixinopopmuarom nonydaiu [pumep 349 (8 wmr, Beixox 84%).
MS(ESI) m/z: 565.2 (M+H)™; 'H SIMP (500 MI', DMSO-ds) 6 12.82 (s, 1H), 10.47 (s, 1H), 8.35
(dd, J=7.7, 1.4 I'y, 1H), 8.25 (d, /=8.3 I'y, 1H), 8.13 - 8.06 (m, J=8.8 I';, 2H), 7.97 - 7.85 (m,
3H), 7.81 - 7.73 (m, 1H), 7.63 - 7.58 (m, J=8.5 ', 2H), 7.55 - 7.48 (m, 1H), 7.34 (t, J=7.4 I',
1H), 4.75 (quin, J=6.2 T'u, 1H), 4.48 (d, J/=7.2 'y, 2H), 4.07 - 3.93 (m, 2H), 2.82 - 2.66 (m, 2H),
2.25(ddd, J=11.1,7.4,3.7 'y, 1H), 1.48 (d, /=11.0 'y, 2H), 1.30 - 1.22 (m, 2H), 1.20 - 1.10 (m,
6H); BOXKX RT = 2.04 mun (Meton E), 2.04 mun (Meton F).

Mpumep 350: 2-@ropstun 4-[(3-{[4-(4-okco-3,4-nuruapodranaszus-1-mn)dennn|kapdamon } -

I H-unnazon- 1-mn)merni | nmunepuans- 1 -kapOokcuar

B coorBerctBuu co cnocobom monyuenust Ilpumepa 329, aunmuposanuem Ilpumepa 342 (10
mr, 0.017 mmone) 2-pTopstuixnopdopmuarom noaydanu [pumep 350 (8.5 wmr, Bexon 86%).
MS(EST) m/z: 569.2 (M+H)"; '"H AMP (500 MI', DMSO-de) & 12.82 (br. s., 1H), 10.48 (s, 1H),
8.35(dd, J=7.7, 1.4 I'u, 1H), 8.26 (d, /=8.3 I'y, 1H), 8.12 - 8.05 (m, J=8.5 I'y, 2H), 7.96 - 7.84
(m, 3H), 7.77 (d, J=7.7 I'u, 1H), 7.65 - 7.56 (m, J=8.5 'y, 2H), 7.55 - 7.48 (m, 1H), 7.34 (t,
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J=7.6 T, 1H), 4.66 - 4.61 (m, 1H), 4.55 - 4.51 (m, 1H), 4.49 (d, /=7.2 'y, 2H), 4.27 - 4.23 (m,
1H), 4.23 - 4.15 (m, 1H), 3.99 (d, J=13.2 'y, 2H), 2.77 (br. s., 1H), 2.73 (s, 1H), 2.27 (ddd,
J=11.1,7.4,3.7 I'y, 1H), 1.51 (d, /=11.0 'y, 2H), 1.27 (qd, J=12.4, 4.1 'y, 2H); BOXX RT =
1.93 mun (Meron E), 1.95 mun (Meton F).

Hpumep 351: 2,2 2-Tpudropatun 4-[(3-{[4-(4-okco-3,4-quruapodranazun-1-

win)denun |kapOamonn } -1 H-unnazon- 1 -un)merwn | munepunus- 1 -kapOokcunat

0
HN” \(\ /; ) N~ \(\ g)
FsC._ _O._ _Cl
N~N 3N \[( N~
® ! O
NH - . N
NH NH CF3

0] o)

o,

B coorBercrBumn co cnocobom nonyuyenus Ipumepa 329, aunnuposanuem Ilpumepa 342 (10
mr, 0.017 mmonb) 2,2,2-tpudropatmxiaopdopmuarom noiydanu Ipumep 351 (6.6 mr, BeIXOA
62%). MS(ESI) m/z: 605.2 (M+H)"; 'H IMP (500 MTI', DMSO-ds) § 12.82 (br. s., 1H), 10.47
(s, 1H), 8.35(dd, J=7.7, 1.4 'y, 1H), 8.26 (d, /=8.3 I'y, 1H), 8.13 - 8.06 (m, J=8.5 I'y, 2H), 7.98
- 7.85 (m, 3H), 7.81 - 7.72 (m, 1H), 7.64 - 7.56 (m, J=8.5 I';, 2H), 7.56 - 7.48 (m, 1H), 7.34 (4,
J=7.6 Ty, 1H), 4.68 (q, J=9.1 I'y, 2H), 4.50 (d, J=7.2 T'y, 2H), 3.97 (br. s., 2H), 2.95 - 2.80 (m,
2H), 2.29 (ddt, J=11.2, 7.5, 3.9 T'u, 1H), 1.65 - 1.47 (m, 2H), 1.28 (qd, J=12.3, 4.3 T'u, 2H);
B2XX RT =2.02 mun (Meton E), 2.02 mun (Meton F).

MMpumep 352: N-(2-Metokcu-4-(4-okco-3,4-nqurunapodranasus-1-mi)penun)-1-

((reTparunpodypan-3-win)merwn)- | H-uanazon-3 -Kap6OKcaMI/II[

NH»
OMe \
C a0
O

N HATU, i-ProNEt O
! ——
NH

B coorBerctBum co cmocobom monyuenus Ilpumepa 45, peakuueidl  codeTaHUs
IIpomexytounoro coenunenust 104 (15 mr, 0.056 mmoinp) u IIpoMeKyTOUHOr0 CoeqHHEHUSI

24 (13.8 mr, 0.056 mmonb) nonyvanu pumep 352 (19.4 mr, Beixox 68%). MS(ESI) m/z: 496.3
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(M+H)™; 'H SIMP (500 MI'u, DMSO-ds) § 12.84 (s, 1H), 9.58 (s, 1H), 8.55 (d, J=8.3 I';, 1H),
8.35 (dd, J/=7.8, 1.5 I'y, 1H), 8.27 (d, J=8.3 I'y, 1H), 7.95 - 7.88 (m, 3H), 7.86 - 7.80 (m, 1H),
7.59 -7.51 (m, 1H), 738 (t, /7.4 'y, 1H), 7.34 (d, /=1.7 'y, 1H), 7.25 (dd, J=8.1, 1.8 I'y, 1H),
4.65 - 4.52 (m, 2H), 4.00 (s, 3H), 3.89 - 3.84 (m, 1H), 3.75 (dd, J=8.5, 6.9 I';, 1H), 3.72 - 3.66
(m, 1H), 3.59 (dd, J=8.5, 5.8 I'y, 1H), 2.99 - 2.86 (m, 1H), 2.05 - 1.92 (m, 1H), 1.72 (dd, J=12.9,
6.6 I'u, 1H); BO)XKX RT = 1.82 mun (Meton E), 1.82 mun (Meron F).

Hpumep 353: 1-(2-I'unpokcu-2-merunmnponun)-N-(2-runpokcu-4-(4-okco-3,4-

auruapodranasus- 1 -un)pennn)- 1 H-unnazon-3-kapookcamun

0
NH,
OH HN™ Y,
?P HO N=N
HATU, i-Pr,NEt O K€OH

\ O
~N
|
L WH owF >
NH

0

B coorBerctBum co cmocobom momyuenus Ilpumepa 45, peakuumel  codeTaHus
IpomexyTrounoro coequnenust 105 (8 mr, 0.032 mmounb) u [lpome:kyTOUHOrO coenuHeHusi 15
(7.4 wmr, 0.032 mmonb) nonyuanu Ipumep 353 (0.9 wmr, Beixom 6%). MS(ESI) m/z: 470.3
(M+H)™; 'H SIMP (500 MI', DMSO-ds) & 12.80 (s, 1H), 9.59 (s, 1H), 8.53 (d, J=8.3 I';, 1H),
8.35(d, J/=7.4Tu, 1H), 8.26 (d, /=8.3 I'y, 1H), 7.98 - 7.80 (m, 4H), 7.49 (t, /7.7 'y, 1H), 7.34
(t, /7.6 Ty, 1H), 7.22 - 7.16 (m, 1H), 7.11 (dd, J=8.3, 1.4 ', 1H), 4.76 (s, 1H), 4.56 - 4.43 (m,
2H), 1.28 - 1.15 (m, 6H); BOXXX RT = 1.60 mun (Meron E), 1.56 mun (Meton F).

Hpumep 354: N-(2-['unpokcu-4-(4-okco-3,4-quruapodranazus-1-um)penmn)-1-

((reTparunpodypan-3-mn)merun)- | H-uanazon-3-kapOokcamun

0
NH, o
OH HN™ Y
O HO N=N
NN HATU, i-Pr,NEt O kQ
N
NH

0
\'}l + \ _—_—
NH 5 DMF O S
O

B coorBerctBum co cmocobom monyuenus Ilpumepa 45, peakuueidl  codeTaHUs

Ipomexytounoro coenunenust 105 (16 mr, 0.063 mmoinp) u IIpoMeKyTOUHOr0 CoeqHHEHUSI
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24 (15.6 mr, 0.063 mmounb) nonyvanu Ipumep 354 (4 wmr, Beixox 13%). MS(ESI) m/z: 482.4
(M+H)™; '"H SIMP (400 MI'u, DMSO-ds) & 12.80 (s, 1H), 10.63 (s, 1H), 9.59 (s, 1H), 8.51 (d,
J=8.4Tmu, 1H), 837 - 8.32 (m, 1H), 831 - 8.26 (m, 1H), 7.96 - 7.87 (m, 3H), 7.86 - 7.80 (m, 1H),
7.54 (ddd, /=84, 7.0, 1.1 I'u, 1H), 7.44 - 7.33 (m, 1H), 7.17 (d, /=1.8 ', 1H), 7.12 (dd, J=8.3,
1.9 T, 1H), 4.67 - 4.54 (m, 2H), 3.95 - 3.82 (m, 1H), 3.75 (dd, J=8.6, 7.0 I', 1H), 3.70 - 3.63
(m, 1H), 3.63 - 3.50 (m, 1H), 2.96 - 2.82 (m, 1H), 2.06 - 1.91 (m, 1H), 1.72 (dt, /=13.5, 6.6 I'Ly,
1H); BOXXX RT = 9.20 mun (Meron A), 8.67 mun (Meron B).

Hpumep 355: N-(3-(I'mppoxcumernin)-4-(4-okco-3,4-quruapodranasus- 1 -un)penmn)-1-

((rerparunpodypan-3-mn)merun)- | H-uanazon-3-kapookcamun
0
HN @
.
Sy
NH
O

Mpumep 355A: Mertun 2-(4-okco-3,4-nurunpodranaszun-1-mn)-5-(1-((terparugpodypan-3-

wi)meTmn)- 1 H-unnazon-3-kapbokcamuio)oeH3oar

i JYQ
O COOMe HATU, i-Pr,NEt O \C/
N/N > CO,Me

O SN DMF .
NH OH N
NH
0

O

K cmecu IIpomexyrounoro coemmHenusi 106 (34 wmr, 0.12 mmonb), IlpomexkyTouHoro

coennHenus 24 (28 mr, 0.12 mmonb) 1 HATU (48.2 mr, 0.127 mmons) 8 DMF (2 mut) nobasisuiu
DIEA (0.100 mx, 0.58 mmonb). PeakunoHHYHO CMeCh MepeMEIlnBaId NPU KOMHATHOH
Temreparype B TedeHHe 16 4, 3aTeM KOHIeHTpupoBaju. OCTaTOK OYMINATH C TOMOIIBIO
npenapatusHoi BOXXX ¢ nonydenuem Ilpumepa 355A (39 wmr, Beixon 64%). MS(ESI) m/z:
524 4 (M+H)"; '"H IMP (500 MI'u, DMSO-ds) & 10.71 (s, 1H), 8.70 (d, J=2.2 T'ny, 1H), 8.39 -
8.31 (m, 1H), 8.28 (td, J=5.5, 2.8 I'y, 2H), 7.90 (d, J=8.5 I'y, 1H), 7.88 - 7.80 (m, 2H), 7.61 -
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7.51 (m, 2H), 7.42 - 7.34 (m, 1H), 7.32 - 7.25 (m, 1H), 4.68 - 4.52 (m, 2H), 3.86 (td, J=8.0, 5.6
Ty, 1H), 3.77 - 3.63 (m, 2H), 3.63 - 3.58 (m, 1H), 3.55 (s, 3H), 3.06 - 2.92 (m, 1H), 2.03 - 1.87
(m, 1H), 1.78 - 1.67 (m, 1H).

IIpumep 355:
N~N N-N
Py —— LT
CO,Me

K pacrsopy Ipumepa 355A (13.2 mr, 0.025 mmons) B THF (1 mi) nobGasnsiiu Goporuapun
autusi (2 M B THF, 0.684 mn, 1.37 MMOJIb) IpU KOMHATHOU TeMmreparype. PeaklimoHHYI0 cMeCh
nepeMeInuBaIi Npu KOMHATHOW TeMmepatrype B TedeHue 4 4, 3atem pasdasmsuin MeOH u
DMSO, u pacteop ouuanu ¢ nomouipto npenapatusHoi BOXKX ¢ nonyuenuem Ilpumepa 355
(7.6 mr, BbIxOH 58%). MS(ESI) m/z: 496.1 (M+H)"; 'H SAMP (500 MI', DMSO-ds) & 12.77 (s,
1H), 10.40 (s, 1H), 8.39 - 8.30 (m, 1H), 8.26 (d, /=8.3 I'y, 1H), 8.22 (d, J/=1.9 I'y, 1H), 7.93 (dd,
J=8.3,22Tu, 1H), 7.91 - 7.83 (m, 3H), 7.55 - 7.49 (m, 1H), 7.39 - 7.28 (m, 3H), 4.65 - 4.52 (m,
2H), 4.35 (br. s., 2H), 3.87 - 3.81 (m, 1H), 3.73 - 3.65 (m, 2H), 3.59 (dd, /=8.8, 5.5 ', 1H), 3.04
-2.93 (m, 1H), 2.04 - 1.89 (m, 1H), 1.80 - 1.68 (m, 1H); BOXX RT = 1.55 mua (Meroxn E), 1.55

muH (Meton F).

Mpumep 356: 1-((1-Mermnnunepunus-4-un)metn)-N-(4-(4-okco-3,4-nurunpodranazus- 1 -

wi)denun)- 1 H-unnazon-3-kapbokcamu

0 0
HNW HNW
O O

KC\NH C||) AcOH kCN\
SN N
NH Na(OAc);BH NH
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B cootBerctBuu co ciocodom nonyuenust llpumepa 330, BOCCTAHOBUTENbHBIM AMHHUPOBAHUEM

Hpumepa 342 (12 mr, 0.021 mmone) nonyuanu pumep 356 (6.4 mr, Berxon 64%). MS(ESI)
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m/z: 493.2 (M+H)"; 'H IMP (500 MI'u, DMSO-ds) § 12.82 (s, 1H), 10.47 (s, 1H), 8.42 - 8.32
(m, 1H), 8.25 (d, /=8.3 I'y, 1H), 8.13 - 8.05 (m, J=8.5 I'y, 2H), 7.99 - 7.84 (m, 3H), 7.78 (d,
J=83Tmu, 1H), 7.65 - 7.55 (m, J=8.8 I'y, 2H), 7.51 (t, J/=7.7 I'u, 1H), 7.34 (t, /7.4 'y, 1H), 4.47
(d, /=72 T, 2H), 2.83 - 2.66 (m, 2H), 2.14 (s, 3H), 2.05 - 1.96 (m, 1H), 1.81 (t, /=11.1 I'y, 2H),
1.52 - 1.30 (m, 4H); BOXKX RT = 1.30 mun (Meton E), 1.28 mun (Meron F).

Hpumep 357: 1-(2-I'unpokcu-2-merunmponui)-N-(2-merokcu-4-(4-okco-3,4-

auruapodranasus- 1 -mn)pennn)- 1 H-unnazon-3-kapookcamun

0
NH,
O OMe ?24 HN™ ™
O N-N
7~
N-N o HATU, i-Pr,NEt O \{OH

\N \
N
O NH OH DMF ITI
NH

o)

B coorBerctBum co cmocobom monyuenus Ilpumepa 45, peakuumed  codeTaHus
IIpome:xxyrounoro coequnenns 104 (16 mr, 0.060 Mmmonb) 1 [IpoMeRyTOUHOrO CoOeIHHEHUS
15 (14 wmr, 0.060 mmounb) mony4danu Ipumep 357 (6.1 mr, Beixon 20%). MS(ESI) m/z: 484.3
(M+H)™; 'H SIMP (500 MTI', DMSO-ds) § 12.83 (s, 1H), 9.59 (s, 1H), 8.57 (d, J=8.3 I';, 1H),
8.35(dd, J/=7.7, 1.4 'y, 1H), 8.25 (d, /=8.0 'y, 1H), 7.98 - 7.78 (m, 4H), 7.54 - 7.46 (m, 1H),
7.39-7.31 (m, 2H), 7.25 (dd, /=8.1, 1.8 T'y, 1H), 4.77 (s, 1H), 4.47 (s, 2H), 3.99 (s, 3H), 1.21 (s,
6H); BOXX RT = 1.69 mun (Meron E), 1.70 mun (Meton F).

Hpumep 358: N-(2-®@rop-4-(4-okco-3,4-nurunpodranasus- 1 -mn)penmn)- 1-(2-rugpokcu-2-

meruinponui)- | H-uanazon-3-kapbokcamun

CI :
N
N | N\ HIN \

NH,
F F
O 0 NN N~ Rpf F N-N
\ />LOH O—( FLF O \A(
N +
NH |
NH
0

K pacrBopy Ilpomexytounoro coexunenust 107 (15 mr, 0.041 mmons), IIpome:kyTouHOrO

coenuHenus: 15 (10.5 mr, 0.045 mmons) u DIEA (0.035 mi, 0.20 mmons) 8 DMF (1 mi) npu

koMHaTHOU Temneparype nodasnsiin HATU (17 mr, 0.045 mmone). CMech nepeMeInnBaiy npu
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KOMHATHOW TeMIiepatype B TeueHue 5 maHeil. PeakimonHyro cmech pasdasimsuin MeOH (1 mi),
3aTeM (QUIBTPOBAIHM U OYUIIAIH C MOMOILIBI0 TpenaparusHoi BOXKX ¢ monydyenunem Ipumepa
358 (6.0 mr, Bbixon 30%). MS(ESI) m/z: 472.2 (M+H)"; 'H SIMP (500 MI';, DMSO-ds) § 12.90
(s, 1H), 9.85 (s, 1H), 8.29-8.44 (m, 1H), 8.17-8.29 (m, 2H), 7.89-7.99 (m, 2H), 7.88 (d, /=8.80
I'm, 1H), 7.78 (d, J/=7.43 T'u, 1H), 7.60 (dd, J=1.65, 11.28 I'u, 1H), 7.46-7.53 (m, 2H), 7.33 (t,
J=7.43 T'u, 1H), 4.48 (s, 2H), 1.20 (s, 6H); BOXX RT = 1.67 mun (Meron E), 1.66 mun (Merox
F).

Hpumep 359: 1-(2-I'unpoxcmyTun)-N-(3-(ruppokcumerin)-4-(4-okco-3,4-guruapodranasus-1-
)b ennn)- | H-unnazon-3-kapbokcamun
0

B coorBerctBuM co cmocobom monydeHus Ilpumepa 355, 3amensisi IIpome:kyTounoe
coenuHenue 24 Ha [lpomexyrounoe coexumHenue 35, nonyyanu [pumep 359. MS(ESI) m/z:
456.2 (M+H)"; 'H AMP (500 MI', DMSO-ds) & 12.80 (s, 1H), 10.45 (s, 1H), 8.36 - 8.30 (m,
1H), 8.27 - 8.19 (m, 2H), 7.93 - 7.84 (m, 3H), 7.81 (d, J/=8.4 I'u, 1H), 7.49 (t, J=7.6 T'y, 1H),
7.38 - 7.28 (m, 3H), 4.61 (t, /=5.0 I'y, 2H), 4.34 (br. s., 2H), 3.94 (d, J=5.4 T'y, 2H); BOXX RT
=1.31 mun (Meron E), 1.31 mun (Merton F).

Ipumep 360: 1-(2-['unpokcu-2-merunnponun)-N-(3-(ruapokcumernn)-4-(4-okco-3,4-
auruapodranasus- 1 -wn)denwn)- 1 H-unnazon-3-kapookcamun
0
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OH
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B coorBerctBum co cmnocobom monyuenuss Ilpumepa 355, 3amenss IIpome:kyrouHoe
coenuHenue 24 Ha IlpomexyTounoe coenmHenue 15, monmyganu Hpumep 360. MS(ESI) m/z:
4842 (M+H)"; 'H AMP (500 MI', DMSO-ds) & 12.80 (s, 1H), 10.39 (s, 1H), 8.38 - 8.28 (m,
1H), 8.23 (d, /=8.1 I'y, 1H), 8.18 (s, 1H), 7.99 - 7.80 (m, 4H), 7.48 (t, J/=7.6 I'y, 1H), 7.38 - 7.20
(m, 3H), 5.17 (t, J/=5.4T'u, 1H), 4.84 (s, 1H), 4.48 (s, 2H), 4.34 (br. s, 2H), 3.89 (s, 1H), 1.19 (s,
6H); B2XKX RT = 1.39 mun (Meton E), 1.40 mun (Merton F).

Hpumep 361: N-(3-(I'uppoxcumerin)-4-(4-okco-3,4-quruapodranasus- 1 -mn)penmn)-1-(2-

(rerparunpo-2H-nupan-4-un)stun)- 1 H-uanazon-3-kapbokcamun

0

NH, 0

HNW
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OH HATU, i-Pr,NEt O
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=N NN 0 DMF x OH
N e e
0
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B coorBerctBum co cmocobom monyuenus Ilpumepa 45, peakuumed codeTaHus
IMpomexyTounoro coequnenust 108 (12.5 mr, 0.047 mmosib) u [IpomMeRyTOYHOT0 COeqMHEHHS
15 (14 wr, 0.051 mmonb) nonyvanu HMpumep 361 (13.4 mr, Beixox 53%). MS(ESI) m/z: 4843
(M+H)"™; 'H IMP (500 MTI', DMSO-ds) & 12.77 (s, 1H), 10.40 (s, 1H), 8.34 - 8.29 (m, 1H), 8.28
- 8.19 (m, 2H), 7.97 - 7.80 (m, 4H), 7.52 (td, J/=7.7, 1.1 T'u, 1H), 7.40 - 7.27 (m, 3H), 5.11 (4,
J=5.4Tu, 1H), 4.61 (t, J/=7.4 'y, 2H), 4.34 (br. s., 2H), 3.85 - 3.79 (m, 2H), 3.29 - 3.19 (m, 3H),
1.96 - 1.85 (m, 2H); BOXXX RT = 1.63 mun (Meton E), 1.64 mun (Meron F).

Hpumep 362: N-(3-(I'uapoxcumernn)-4-(4-okco-3,4-muruapodranasun-1-

wn)pernn)nmupasono| 1,5-almupunun-3-kapbokcamus
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B coorBerctBum co cmocobom monyuenus Ilpumepa 45, peakuueidl  codeTaHUs
Ipomexyrounoro coexmnenusi 108 (13 wmr, 0.049 mmonb) u mupasono[1,5-a]mupuans-3-
kapOoHoBoi kuciotsl (7.9 mr, 0.049 mmons) nonyuanu Hpumep 362 (4.1 mr, Beixox 20%).
MS(EST) m/z: 412.2 (M+H)"; 'H SIMP (500 MI', DMSO-ds) § 12.78 (br. s, 1H), 10.16 (br. s.,
1H), 8.90 - 8.77 (m, 2H), 8.43 - 8.24 (m, 2H), 8.04 (br. s., 1H), 7.96 - 7.81 (m, 3H), 7.55 (t,
J=7.5Tn, 1H), 7.39 - 7.26 (m, 2H), 7.14 (t, /=6.4 I'y, 1H), 4.33 (br. s., 2H); BOXKX RT = 1.28
muH (Meton E), 1.16 mun (Merton F).

Hpumep 363: N-(3-(I'uppoxcumerin)-4-(4-okco-3,4-quruapodranasus- 1 -mn)penun)- 1 -meTun-

1H-unpa3on-3-kapbokcamun
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B coorBerctBuM co cmocobom monydenus Ilpumepa 45, peakuueil  codeTaHUs

Ipomexyrounoro coexunenuss 108 (8 wmr, 0.030 wmmonp) u 1-merun-1H-unnazon-3-
kapOoHoBoi kucynotsl (5.3 mr, 0.030 mmonb) nonydanu Ipumep 363 (7 wmr, Bbxon 55%).
MS(ESI) m/z: 426.2 (M+H)™; '"H IMP (500 MTI'u, DMSO-de) & 12.77 (s, 1H), 10.49 (s, 1H), 8.37
- 8.29 (m, 1H), 8.28 - 8.20 (m, 2H), 7.92 - 7.83 (m, 3H), 7.80 (d, J=8.5 I'u, 1H), 7.53 (ddd,
J=8.4,70, 1.1 I'u, 1H), 7.41 - 7.25 (m, 3H), 5.10 (t, /=5.4 T'u, 1H), 4.34 (br. s., 2H), 4.23 (s,
3H); BOXKX RT = 1.40 muna (Meton E), 1.41 mun (Merton F).

Hpumep 364: N-(3-(I'uppoxcumerin)-4-(4-okco-3,4-quruapodranasus- 1 -un)penwn)-1-

usonponwi-1 H-unna3on-3-kapbokcamu
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B coorBerctBum co cmocobom monyuenus Ilpumepa 45, peakuueidl  codeTaHUs
Ipomexyrounoro coeamnenuss 108 (8 wmr, 0.030 mmonp) u 1-uzonpornmin-1H-unnazon-3-
kapOoHoBoi kuciotsl (6.1 mr, 0.030 mmonb) nonyuanu Hpumep 364 (6.9 mr, Beixon 51%).
MS(EST) m/z: 454.2 (M+H)™; 'H IMP (500 MI'u, DMSO-de) & 12.78 (s, 1H), 10.25 (s, 1H), 8.37
- 8.30 (m, 1H), 8.25 (d, J/=8.0 I'y, 1H), 8.19 (d, J=1.9 I'y, 1H), 8.01 - 7.92 (m, 1H), 7.91 - 7.83
(m, 3H), 7.50 (td, J=7.7, 0.8 'y, 1H), 7.38 - 7.28 (m, 3H), 5.25 - 5.06 (m, 2H), 4.35 (br. s., 2H),
1.62 (d, /=6.6 'y, 6H); BOXXX RT = 1.81 mun (Meron E), 1.69 mun (Meton F).

Hpumep 365: N-(3-(I'unpoxcumernn)-4-(4-okco-3,4-muruapodranasus-1-

un)pernn)umuaasol 1,2-almupuaun-3-kapobokcamun
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B coorBerctBuM co cmocobom monydenus Ilpumepa 45, peakuueil  codeTaHUs
IMpomexxyrounoro coexunenusi 108 (10 mr, 0.037 mmonb) u umunaso[ 1,2-a]jnupuaun-3-
kapOoHoBoO#M kuCHIOTHI (6.7 Mr, 0.041 mmonb) noay4anu [pumep 365 (10.7 mr, Beixox 68%).
MS(ESI) m/z: 4122 (M+H)"; 'H SIMP (500 MI', DMSO-ds) § 9.51 (d, J=7.0 ', 1H), 8.66 (s,
1H), 8.41 - 8.23 (m, 1H), 8.05 (s, 1H), 7.93 (s, 1H), 7.92 - 7.83 (m, 3H), 7.78 (d, J/=8.9 I'y, 1H),
7.54 (t, /7.8 T'y, 1H), 7.32 (d, /=7.9 I'y, 2H), 7.21 (t, /=6.7 I'u, 1H), 4.34 (br. s., 2H), 3.11 (d,
J=7.3 T, 1H); BOX KX RT = 0.95 mun (Meton E), 1.14 mun (Meron F).

Hpumep 366: 5-Drop-N-(3-(rugpoxcumernn)-4-(4-okco-3,4-nuruapodranasus-1-mn)denmn)-1-

((rerparunpodypan-3-mwn)mernn)- | H-uanazon-3-kapOokcamun
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B coorBerctBuu co cmocobom monydyenus Ilpumepa 45, peakuueil  codeTaHHs
IIpomexytounoro coenunenust 108 (10 mr, 0.037 mmonp) u IIpoMeKyTOUHOr0 CoOeqHHEHHUSI
49 (10.9 wmr, 0.041 mmons) nonydanu Ilpumep 366 (8.6 mr, Beixon 45%). MS(ESI) m/z: 514.2
(M+H)™; 'H IMP (500 MI'u, DMSO-ds) § 10.43 (s, 1H), 8.32 (d, J=5.2 ', 1H), 8.15 (s, 1H),
7.99 - 7.77 (m, 6H), 7.42 (t, J=9.0 I'y, 1H), 7.36 - 7.26 (m, 2H), 4.54 (d, J/=7.3 'y, 2H), 4.33 (br.
s., 2H), 3.91 - 3.76 (m, 1H), 3.61 - 3.51 (m, 1H), 2.99 - 2.90 (m, 1H), 1.99 - 1.88 (m, 1H), 1.69
(dq, J=12.7, 6.6 'y, 1H); BOXKX RT = 1.52 mun (Meron E), 1.48 mun (Meton F).

Mpumep 367: N-(3-(I'uppoxcumerun)-4-(4-okco-3,4-quruapodranasus- 1 -wn)penun)-1-

((reTparunpodypan-2-mn)merun)- | H-unnazon-3-kapOokcamun

B coorBerctBuM co cmocobom monyuenus Ilpumepa 45, peakuueidl  codeTaHUs
Ipomexyrounoro coexnenus 108 (9.5 mr, 0.036 mmonp) u IIpoMe:KyTOUHOTO COeTHHEHUS
109 (9.6 mr, 0.039 mmonb) nonyyanu Hpumep 367 (13.7 mr, Beixon 74%). MS(ESI) m/z: 496.2
(M+H)™; 'H AMP (500 MI', DMSO-ds) & 10.46 (s, 1H), 8.41 - 8.30 (m, 1H), 8.29 - 8.18 (m,
2H), 8.00 - 7.78 (m, 4H), 7.50 (t, J=7.6 'y, 1H), 7.38 - 7.26 (m, 3H), 4.62 (d, J=5.4 'y, 2H),
441 (quin, J=6.1 I'y, 1H), 4.34 (br. s., 2H), 3.73 (q, J=6.8 I'y, 1H), 3.68 - 3.56 (m, 1H), 3.44 -
3.33 (m, 1H), 2.08 - 1.94 (m, 1H), 1.86 - 1.71 (m, 3H); BOXXX RT = 1.54 mun (Meron E), 1.66
muH (Meton F).
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Ipumep 368: 6-Drop-N-(3-(ruapoxcumernin)-4-(4-okco-3,4-quruapodranasun-1-um)penun)-1-

((rerparunpodypan-3-mn)mernun)- | H-uanazon-3-kapOokcamun
0 F
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B coorBerctBuu co cmocobom monydyenus Ilpumepa 45, peakuueil coderaHus
IIpomexytounoro coenunenus 108 (9.5 mr, 0.036 mmonp) u IIpomMe:KyTOUYHOTO COeTHHEHHUSI
50 (10.3 mr, 0.039 mmonb) nonydanu Ilpumep 368 (8.6 mr, Beixon 47%). MS(ESI) m/z: 514.2
(M+H)"; (500 MI'u, DMSO-ds) & 10.47 (s, 1H), 8.39 - 8.30 (m, 1H), 8.30 - 8.17 (m, 2H), 7.96 -
7.77 (m, 4H), 7.39 - 7.31 (m, 2H), 7.24 (t, /=89 I'y, 1H), 4.63 - 4.49 (m, 2H), 4.34 (br. s., 2H),
3.88 - 3.80 (m, 1H), 3.76 - 3.64 (m, 2H), 3.58 (dd, J=8.6, 5.6 I';, 1H), 2.95 (dt, J=13.7, 6.8 I'Ly,
1H), 2.07 - 1.89 (m, 1H), 1.71 (dq, J=12.9, 6.6 ', 1H); BO)KX RT = 1.55 mun (Meron E), 1.76
muH (Meron F).

Mpumep 369: 1-(2-I'unpokcu-2-merunponui)-N-(4-(6-meTokcu-4-okco-3,4-

auruapodransasun- 1 -un)denwn)- 1 H-unnazon-3-kapookcamun
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B coorBerctBuM co cmocobom monyuenus Ilpumepa 45, peakuueidl  codeTaHHs
Ipomexyrounoro coenunenust 110 (15 mr, 0.039 mmoinp) u IIpoMeKyTOUHOr0 CoOeqHHEHUSI
15 (11 mr, 0.047 mmonb) nonyvanu Ilpumep 369 (0.9 mr, Beixon 6%). MS(ESI) m/z: 484.2
(M+H)™; 'H AMP (500 MI', DMSO-ds) & ppm 12.75 (s, 1H), 10.40 (s, 1H), 8.23 (d, J=8.3 I'ly,
1H), 8.06 (d, /=8.8 'y, 2H), 7.86 (d, /=8.8 I'y, 1H), 7.76 - 7.69 (m, 2H), 7.58 (d, J=8.5 I';, 2H),
7.53 -7.42 (m, 2H), 7.32 (t, J=7.6 I'u, 1H), 4.79 (s, 1H), 4.49 (s, 2H), 3.97 (s, 3H), 1.20 (s, 6H);
B2XX RT = 1.76 mun (Meton E), 1.64 mur (Meron F).
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Hpumep 370: N-(4-(6-meTokcu-4-okco-3,4-nurunpodranazus-1-mn)denmwn)ummnazol 1,2-

a|mupuanH-2-kapOoKcaMun
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B coorBerctBuu co cmocobom monydyenus Ilpumepa 45, peakuueidl codeTaHus
IIpomexytounoro coenunenust 110 (15 mr, 0.039 mmonb) u IIpoMekyTOUHOr0 CoeqHHEHHUSI
15 (7.7 mr, 0.047 mmonb) noaydanu Hpumep 370 (0.5 mr, Beixon 3%). MS(ESI) m/z: 412.2
(M+H)™; 'H IMP (500 MI', DMSO-ds) § ppm 12.74 (s, 1H), 10.51 (s, 1H), 8.64 (d, J=6.6 T'y,
1H), 8.57 (s, 1H), 8.09 (d, J/=8.3 I'y, 2H), 7.76 - 7.64 (m, 3H), 7.56 (d, J=8.5 I', 2H), 7.49 (dd,
J=9.1,2.8 I'u, 1H), 7.43 - 7.36 (m, 1H), 7.04 (t, J/=6.7 I'y, 1H), 3.96 (s, 3H); BO)KX RT = 1.18
muH (Meton E), 1.37 mun (Meton F).

Mpumep 371: N-(4-(4-okco-3,4-gurunpodranazus- 1 -wn)deHrn)cnupo| MHAo uH-3,4'-

nunepuauH |- 1-kapOokcaMu

o O
¥og
N Boc
N Cl (i) DIEA, THF komH. Temn-pa
N .
| (ii) Pd(PPhs),

N K5PO,,anokcaH/soaa X N
0 150 °C,30 muH
(iii) TFA,komH. Temn- pa

2-(4-Uzoumanarodennn)-4,4,5,5-rerpamerun-1,3,2-nuokcadboponan (50 mr, 0.204 mMmonb) u
mpem-6ytun  cnupo[uHnonauH-3,4'-nunepunnH|-1'-kapbokcunar (58.8 wmr, 0.204 wmmonb)
pactBopsuiu B THF (3 mu) u nobasnsuim DIEA (0.053 mun, 0.31 mMmonb). PeakiimoHHYIO CMeCh
nepeMeInBaiy Npyu KOMHAaTHOU TemnepaTtype B Tedenue 1 4. THF ypansanu nopg noHM>keHHbIM
nasnenneM. K monyueHHOMy ocratky pobasnsimm 4-xnopdranasun-1(2H)-on (18.4 mr, 0.102
MMOJIb) W KaJUeBYK coJib ¢ochopHoit kucmorel (54.1 wmr, 0.255 MMOib) C TOCIEAYIOLINM

nobasnennem nuokcana (3 mu) u Boxbl (0.333 mur). Cmechk nmerasupoBaiy (BaKyyMHPOBAIH U
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nponysanu Ar (3x)). lo6asnsmu Pd(PPhs)s (11.8 mr, 10.2 MKkMoIB), 3aT€M CMeCh A€Ta3upOBan
(2x). PeakmoHHYI0 BHAIly T€PMETUYHO 3aKPbIBAJIN W HArpeBad B MHKPOBOJHOBOM pPEaKTOpe
npu 150°C B Teuenue 30 muH. PacTBOpUTEIbYAANAIN IO OHUKEHHBIM JIaBJIE€HUEM, U OCTATOK
obopadareiBasin TFA (2 mu). PeakumonHyro cmech mepemermmBaid B TedeHue 15 muma. TFA
yIaJsuId 1O/ TIOHMKEHHBIM AaBjieHneM. OCTaToOK O4MIIAIM C MOMOLIBIO NpenapaTuBHOi BOXKX
¢ nosnyuenuem Ipumepa 371 (11.9 mr, Bbixon 25%). MS(ESI) m/z: 452.3 (M+H)"; 'H SMP
(500 MI'y, DMSO-ds) 6 ppm 12.83 (s, 1H), 8.90 (br. s., 1H), 8.81 (s, 1H), 8.35 (d, /=74 I'y,
1H), 8.02 - 7.85 (m, 4H), 7.76 (d, /=8.4 I'y, 3H), 7.55 (d, /=8.4 I', 2H), 7.23 (t, J/=7.7 I'u, 1H),
7.18 (d, /=74 I'u, 1H), 7.06 - 6.95 (m, 1H), 4.18 (s, 2H), 3.48 - 3.33 (m, 1H), 3.02 (br. s., 2H),
2.11 - 1.99 (m, 2H), 1.88 (d, /=13.8 I'y, 2H); BOXX RT = 1.13 mun (Merox E), 1.09 mun
(Meton F).

Hpumep 372: N-(4-(4-okco-3,4-nuruapodranasus-1-mn)denmn)- 1 -(munepunun-4-mn)-1H-
1,2,3-Tpuazon-4-xkapbokcamun
o)

I HN)K(\N’ONH
O Q Nay 1. HATU, i-Pr,NEt O NN
O, s
+o \)erH
N
NH

2. TFA
o) SN
1
NH

0]

@

K cmecu IIpomexyrounoro coexuHenuss 12 (20 wmr, 0.084 wmwmons), 1-(1-(mpem-

o)

OyTokcukapOonmwn)munepuann-4-mn)-1H-1,2,3-rpuazon-4-kapbonosoii kuciotel (25 mr, 0.084
mmonb), HATU (38.5 mr, 0.101 mmons) 8 DMF (1.5 min) noGasmsmn DIEA (0.074 mu, 0.42
mMmonb). CMech mepeMelnuBajid TpPH KOMHATHOW TeMmmepaType B TedeHue 16 4, 3arem
koHueHTpupoBaimu. Ocrarok nepemermmBainu ¢ TFA (0.5 mu) B DCM (1 mu) B Teuenue 30 mMuH,
3aTeM KOHLEHTPUPOBAJIM M OUULIANN C Momollpio mpenapatusHoii BOXX ¢ monyueHuem
Tpumepa 372 (9.6 mr, Boxoa 27%). MS(ESI) m/z: 416.2 (M+H)"; 'H AMP (500 MI', DMSO-
de) 6 12.88 - 12.81 (m, 1H), 10.71 (s, 1H), 8.88 (s, 1H), 8.34 (d, /=7.4 'y, 1H), 8.02 (d, /=8.4
I'n, 2H), 7.95 - 7.85 (m, 2H), 7.75 (d, J/=7.1 T'y, 1H), 7.58 (d, J=8.4 I'y, 2H), 4.94 (br. s., 1H),
3.46 (d, J=12.1 'y, 1H), 3.18 - 3.04 (m, 2H), 2.38 (d, /=12.8 'y, 2H), 2.23 (d, J=10.8 I'y, 2H);
B2XXX RT = 0.78 mun (Meton E), 0.75 mun (Meron F).

Mpumep 373: 1-Luknorekcun-N-(4-(4-okco-3,4-murunpodranasun- 1 -wn)dennn)- 1 H-nupazon-

4-xapbokcamun, TFA



N
® .
(i) Cs2COg,
_
N N +

Ill MeCN, 150 °C = |}l
“W, 30 MUH NH
@] (i) TFA, komH. Temn-pa

0
HN =

Ipomexyrounoe coexunenne 111 (25 mr, 0.059 mmosb) cycnenauposaiu B cyxom MeCN (1.5
mi), 3arem noOaBisuin  Opomiukiorekcan (0.072 wmu, 0.588 MMonb) € mOCHenyrOIUAM
nobasneHnem kapOonara nesus (96 mr, 0.294 MMonb), U PEaKLHOHHYIO CMeCh HAarpeBalid B
YCJIOBUSX MUKPOBOJHOBOrO u3nydeHus npu 150°C B teuenue 30 muH. PeakimoHHyr cMmech
OXJIAKIAIU 1O KOMHATHOM TemMmepaTypsl, U 0obinyro 4acTb MeCN yaanisiu nox moHHKeHHbIM
naBienueM. llomydeHHblii octatok oOpabatbiBaiu TFA (2 i), W peakUUOHHYK CMeECh
nepeMenMBaid TNpU KOMHATHON Temmeparype B Tedenue 15 muH. TFA ypansanu nop
MOHWKEHHBbIM naBjieHueM. CbhIpoll MPOAYKT OYMINAIM C MOMOInbio npenapatuBHoit BOXKX c
nonyuenuem 17.6 mr (57%) Ipumepa 373. MS(ESI) m/z: 414.2 (M+H)"; 'H AMP (500 MI,
DMSO-ds) 6 ppm 12.81 (s, 1H), 10.01 (s, 1H), 8.40 (s, 1H), 8.36 - 8.30 (m, 1H), 8.05 (s, 1H),
7.93 -7.84 (m, 4H), 7.75 (d, J=7.6 I'u, 1H), 7.56 (d, J/=8.5 T'y, 2H), 427 - 4.14 (m, 1H), 2.10 -
2.00 (m, 2H), 1.82 (d, J=13.4 T'y, 2H), 1.77 - 1.60 (m, 3H), 1.41 (q, J=12.9 T'u, 2H), 1.22 (q,
J=13.0 I'y, 1H); BOXX RT = 1.61 mun (Meron E), 1.62 mun (Meton F).

Mpumep 374: 1-LHuxnonerarun-N-(4-(4-okco-3,4-nurunpodranasun- 1-mn)pennn)- | H-nupaszon-

4-xkapboxcamun, TFA
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(@]
HN =
Qe -
\N -~ 7
N
Br
(I) C32CO3,
_—
~ N +
O lll MeCN, 150 °C A l?l
mW, 15 muH NH

0] (i) TFA, KomH. Temn-pa

B coorBercTBum co crocobom mnonyueHus Ilpumepa 373, 3ameHsiss OpPOMIIMKJIOreKCaH Ha
OpoMumkionenTas, nonydanu Mpumep 374. MS(ESI) m/z: 400.1 (M+H)"; '"H SIMP (500 MI'w,
DMSO-ds) 6 ppm 12.82 (s, 1H), 10.04 (s, 1H), 8.39 (s, 1H), 8.35 - 8.31 (m, 1H), 8.04 (s, 1H),
7.94 -7.88 (m, 2H), 7.86 (d, J/=8.5 'y, 2H), 7.74 (d, J/=7.3 I'y, 1H), 7.55 (d, J=8.5 I'y, 2H), 4.74
(quin, J=6.9 I'y, 1H), 2.17 - 2.05 (m, 2H), 1.91 (dd, J=12.8, 7.0 I'u, 2H), 1.84 - 1.74 (m, 2H),
1.71 - 1.60 (m, 2H); BOXXX RT = 1.50 mun (Meron E), 1.51 mun (Meton F).

Mpumep 375: 1-(LHuxnonponunmerun)-N-(4-(4-okco-3,4-nuruapodranaszus- 1 -un)dennn)-1H-

nupason-4-kapookcamun, TFA

(o)
O =N ¥

(i) Cs,CO3,
_—
AN N +
O N A/Br MeCN, 150 °C ~ f?l
mW, 15 muu NH
0] (ii) TFA,KOMH. Temn-pa

B coorBercTtBuu co crmocobom monyuenus Ilpumepa 373, 3ameHsisi OpOMIIMKJIOIeKCaH Ha
(6pommerun)iuknonponas, nonydanu Ipumvep 375. MS(ESI) m/z: 386.2 (M+H)"; 'H SMP
(500 MI'y, DMSO-ds) 6 ppm 12.82 (s, 1H), 10.08 (s, 1H), 8.40 (s, 1H), 8.33 (d, /=7.0 I'y, 1H),
8.06 (s, 1H), 7.95 - 7.82 (m, 4H), 7.74 (d, J/=7.3 I'y, 1H), 7.55 (d, /=82 I'y, 2H), 4.02 (d, J=7.3
I'u, 2H), 1.32 - 1.22 (m, 1H), 0.59 - 0.52 (m, 2H), 0.42 - 0.34 (m, 2H); BOXX RT = 1.36 mun
(Meton E), 1.36 mun (Meron F).

Mpumep 376: N-(4-(4-okco-3,4-nurunpodranaszun-1-un)denmnn)-1-(2,2,2-rpudropatun)-1H-

nupason-4-kapookcamun, TFA
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0
HN)KE\/NH HN)%\N
N ,
C N
F F
(i) Cs,CO0;3, O
TFO"SCFy —— >

\N +
O N MeCN, 150 °C O SN

MW, 15 muH NH
O (i) TFA,KomH. Temn-pa
B cootsercTBum co cnocobom nonyuenus: llpumepa 373, 3amensisi OpoMuMKIOrekcas Ha 2,2,2-
TpudTopaTUN TpUdTOpMETaHCYIbhOHAT, nonyuaiu [pumep 376. MS(ESI) m/z: 386.2 (M+H)";
'H AMP (500 MI'u, DMSO-ds) & ppm 12.83 (s, 1H), 10.23 (s, 1H), 8.50 (s, 1H), 8.33 (d, J=7.3
I'u, 1H), 8.18 (s, 1H), 7.95 - 7.82 (m, 4H), 7.74 (d, J=7.6 I'y, 1H), 7.56 (d, J/=8.2 I'y, 2H), 5.20
(q, /=9.1 I'y, 2H); BOXXX RT = 1.34 mun (Meron E), 1.35 mun (Meron F).

Hpumep 377: 1-(2-I'uppokcu-2-metumnnponn)-N-(4-(4-okco-3,4-nuruapodranasus- 1 -

wn)denwn)- 1 H-nupazon-4-kapOokcamuz

0 OH
HN =
\N’

o) (i) Cs2CO;,
/ 3\/ —_— >
NN +
l{l MeCN, 150 °C = l}l
mW, 15 muH NH
o) (i) TFA, KomH. Temn-pa

B cootBercTBHM co cnocodom noayuenus [Ipumepa 373, 3ameHsiss OpOMIMKIIOreKCaH Ha 2,2-
auMmetunokcupat, nonydanu Mpumep 377. MS(ESI) m/z: 404.2 (M+H)*; 'H SIMP (500 MTI'w,
DMSO-ds) 6 ppm 12.84 (s, 1H), 10.10 (s, 1H), 8.36 - 8.28 (m, 2H), 8.05 (s, 1H), 7.95 - 7.84 (m,
4H), 7.75 (d, J=7.4 T'u, 1H), 7.55 (d, J/=8.4 I'y, 2H), 491 (s, 1H), 4.07 (s, 2H), 1.08 (s, 6H);
B2XX RT = 0.98 mun (Meton E), 0.98 mun (Meron F).

Mpumep 378: N-(4-(4-okco-3,4-nuruapodranaszus- 1 -un)dennn)-1-(3,3,3-tpudrop-2-

ruapokcunponi)-1 H-mupaszon-4-kapbdokcamun
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0 HO .
HN)KE\INH HN)%\Nﬁ
N <\

0 (i) Cs,COs3,
—_—
L, AN
O \ ¥ MeCN, 150 °C =N
mW, 15 muH NH
O (i) TFA komH. Temn-pa

B coorBerctBum co crnocobom monydenus: Ilpumepa 373, 3ameHsiss OpOMUIMKIIOTEKCaH Ha 2-
(tpudropmerun)okcupan, nonyyanu Mpumep 378. MS(ESI) m/z: 440.2 (M+H)"; '"H AMP (500
MI'u, DMSO-ds) 6 ppm 12.83 (s, 1H), 10.11 (s, 1H), 8.44 (s, 1H), 8.36 - 8.30 (m, 1H), 8.14 (5,
1H), 7.99 - 7.84 (m, 5H), 7.75 (d, J=7.4 T'u, 1H), 7.57 (d, J=8.4 T'y, 2H), 4.53 - 4.40 (m, 2H),
439 -4.27 (m, 1H); BOX)KX RT = 1.11 mun (Meton E), 1.11 mun (Meron F).

Hpumep 379: 1-(2-I'unpokcu-3-merokcunpon)-N-(4-(4-okco-3,4-nuruapodranasus-1-

wn)denwn)- 1 H-nupazon-4-kapOokcamuz

0 (I) CSZCO3,
~N + %O\
O lll MeCN, 150 °C = f}l
mW, 15 mun NH
9] (i) TFA, KomH. Temn-pa

B coorBerctBum co crnocobom monydenusi Ilpumepa 373, 3ameHsisi OpOMUIMKIIOTEKCaH Ha 2-
(MeTokcumeTu1)okcupaH, noydanu IMpumep 379. MS(ESI) m/z: 420.2 (M+H)*; 'H IMP (500
MI'u, DMSO-de) 6 ppm 10.07 (s, 1H), 8.38 - 8.29 (m, 2H), 8.06 (s, 1H), 7.96 - 7.84 (m, 4H),
7.75 (d, J=7.4 T'y, 1H), 7.56 (d, J/=8.4 I'u, 2H), 4.23 (dd, J=13.8, 3.7 ', 1H), 4.13 - 4.04 (m,
1H), 3.98 (br. s., 1H), 3.31 - 3.25 (m, SH); BOXXX RT = 0.91 mun (Merox E), 1.00 mun (Meton
F).

Hpumep 380: N-(4-(4-oxco-3,4-guruapodranazus- 1 -mwn)pernn)-1-(3,3,3-rpudrop-2-rugpoxcu-

2-(tpudropmernn)nponn)- | H-nmupazon-4-kapOokcamun
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O SN CF;  MeCN, 150 °C | NN
|
N mW, 15 muH _ NH
(i) TFA, xomH. Temn-pa
0

B cootBercTBuM co cnocodom noayuenus Ilpumepa 373, 3ameHsss OpOMIMKIOreKcaH Ha 2,2-
ouc(tpudropmerun)oxcupan, nojiyyaau lpumep 380. MS(ESI) m/z: 5122 (M+H)"; 'H SAMP
(500 MI'y, DMSO-ds) 6 ppm 12.83 (s, 1H), 10.17 (s, 1H), 8.40 (s, 1H), 8.33 (d, /=7.3 I'y, 1H),
8.11 (s, 1H), 7.97 - 7.81 (m, 4H), 7.74 (d, J=7.6 ', 1H), 7.56 (d, J=7.9 I', 2H), 4.81 (s, 2H),
B2XX RT = 1.48 mun (Meron E), 1.50 mun (Meron F).

Hpumep 381: 1-(mpem-bytnn)-N-(4-(4-oxco-3,4-muruapodranasus-1-mn)penmn)- | H-nupazon-

4-kapOokcamun

O
HN =
)KE\,NH HNJKE\N/%
N —
® "
(i) Ag2CO;3,

Br

—_—

N + X 0
O E MeCN,lgsoc I\ SN
MWH |

v, A __NH

o (i) TFA, komH. Temn-pa
O

IpomexyTounoe coexmnenne 111 (25 mr, 0.059 mmoib) cycnenauposanu B cyxomM MeCN (1.5
M), 3ateM pobaBisu 2-Opom-2-metmimnponad (0.066 miu, 0.59 mMMoap) ¢ mocienyromum
nobasnennem kapooHat cepebpa (81 mr, 0.29 MMOJIB), U PEAKLIUOHHYIO CMECh MEepPEMELTUBAIN
npu 150°C B Teyenue 15 MUH B yCIOBUSX MHKPOBOJHOBOIO M3JIyueHHUs. PeaklIMOHHYIO cMeCh
OXJIAKIATU O KOMHATHOHN TeMmepaTypsl, u 0onbinyro 4acTb MeCN yaaisiu o MOHUKEHHbIM
nasieHueM. llomydeHHbli octatok oOpabateiBamu TFA (2 i), W peakUUOHHYK CMeCh
nepeMenIMBald TpU KOMHATHON Temmepatype B Tedenue 15 muH. TFA ypansanu nop
TIOHIDKEHHBIM JIaBJICHHEM, OCTaTok paszbaeisii DMF (2 wmut), GuibTpoBaiM W OYHUINATH C
nomoreio npenaparueaoil B2XKX ¢ monyuenunem Ipumepa 381 (2.6 mr, Beixox 11%). MS(ESI)
m/z: 388.2 (M+H)"; 'H SIMP (500 MI', DMSO-ds) & ppm 12.82 (s, 1H), 10.03 (s, 1H), 8.46 (s,
1H), 8.33 (d, J/=7.9 I', 1H), 8.05 (s, 1H), 7.95 - 7.88 (m, 2H), 7.86 (d, J=8.5 I'y, 2H), 7.74 (d,
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J=7.6 T, 1H), 7.55 (d, J=8.5 T'y, 2H), 1.55 (s, 9H); BOXKX RT = 1.42 mun (Meron E), 1.44
muH (Meton F).

Hpumep 382: N-(4-(4-oxco-3,4-gurunpodranazus- 1-mn)pernn)- 1 -nponwn-1H-nmupaszon-4-
kapOokcamuz, TFA

O "
/JBF (i) Cs,CO;, O
— >
O N ¥ MeCN, 150 °C O SN
N MW, 15 mun NH

e} (i) TFAKomH. Temn-pa

B coorBerctBun co cnocobom nonyuenus: Ilpumepa 373, 3amensiss OpoMUMKIIOrekcaH Ha 1-
6pomnponan, nonyyanu Ipumep 382. MS(ESI) m/z: 3742 (M+H)"; 'H SAMP (500 MI,
DMSO-ds) 6 ppm 12.82 (s, 1H), 10.09 (s, 1H), 8.32 (s, 2H), 8.05 (s, 1H), 7.94 - 7.87 (m, 2H),
7.85 (d, J=8.2 'y, 2H), 7.73 (d, J=7.6 'y, 1H), 7.54 (d, J/=8.2 I'y, 2H), 4.10 (t, J=6.9 I'y, 2H),
1.79 (sxt, J/=7.2 T'u, 2H), 0.81 (t, J=7.3 T'u, 3H); BOXXX RT = 1.30 mun (Meton E), 1.32 mun
(Meron F).

Mpumep 383: N-(4-(4-oxco-3,4-nqurunpodranazus-1-mn)penmn)-1-(2,2,3,3-rerpadTopnporn)-
1H-nupazon-4-kapookcamun, TFA
0]

(@]
\N ~_
N /F>r’<
v OF
C32C03
O

lll MeCN, 150 °C = l?l
mW, 15 mun NH
O (ii) TFA, KomH. Temn-pa

B coorBercTtBuu co crocobom monyudeHus: Ilpumepa 373, 3ameHsisi OpPOMIIMKJIOIeKCaH Ha
2,2.3,3-rerpadropriponin Tpudropmerancynbponar, nonydanu Ipumep 383. MS(ESI) m/z:
446.1 (M+H)"; 'H SIMP (500 MTI'u, DMSO-ds) & ppm 12.83 (s, 1H), 10.22 (s, 1H), 8.46 (s, 1H),
8.33 (d, /=7.6 'y, 1H), 8.16 (s, 1H), 7.95 - 7.87 (m, 2H), 7.85 (d, J=8.5 'y, 2H), 7.73 (d, J=7.6
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I'u, 1H), 7.55 (d, J/=8.2 'y, 2H), 6.73 - 6.25 (m, 1H), 4.99 (t, /=15.0 I'y, 2H); BOXX RT =1.40
muH (Meton E), 1.40 mun (Merton F).

Hpumep 384: N-(4-(4-oxco-3,4-nquruapodranazus-1-mn)pennn)-1-(terparuapo-2H-nupan-4-

wi)- 1 H-mupason-4-kapbokcamun

0
0
HN)%\,NH HN)KE\N’C/O
\N —
N
Br O

|
NH

(l) CSZCO3,
— >
NN +

O . 0 MeCN, 150 °C SN

mW, 15 mun

O (i) TFA,komH. Temn-pa

B coorBercTBuM co crnocobom monydenusi [lpumepa 373, 3ameHsisi OpoMuMKIOTeKCaH Ha 4-
6pomreTparunpo-2H-nupan, nonydanu IMpumep 384. MS(ESI) m/z: 4162 (M+H)"; 'H SAMP
(500 MI'u, DMSO-ds) 6 ppm 12.81 (s, 1H), 10.01 (s, 1H), 8.46 (s, 1H), 8.34 (d, J/=7.6 I'u, 1H),
8.10 (s, 1H), 7.98 - 7.85 (m, 4H), 7.76 (d, /=7.6 I'u, 1H), 7.57 (d, /=8.2 'y, 2H), 4.49 (t, J=11.3
I'u, 1H), 3.98 (d, J=10.1 T'u, 2H), 3.49 (t, J/=11.4 I'u, 1H), 2.10 - 1.89 (m, 4H); BOXXX RT =
1.22 mun (Meron E), 1.22 mun (Meron F).

Mpumep 385: 1-(Luxnonponunmern)-N-(4-(4-okco-3,4-nuruapodranasus- 1 -mwn)dennn)-1H-

nupasoi-4-kapbokcamun, TFA

e}

T >
(i) TFA komH. Temn-pa
B coorBercTtBuu co crocobom monyueHus Ilpumepa 373, 3ameHsisi OpOMIIMKJIOIeKCaH Ha
opoMumkio6yTan, nonyuanu Hpumep 385. MS(ESI) m/z: 386.2 (M+H)"; 'H AMP (500 MIw,
DMSO-ds) & ppm 12.81 (s, 1H), 10.02 (s, 1H), 8.46 (s, 1H), 8.34 (d, /=7.3 I'y, 1H), 8.09 (s, 1H),
7.94 - 784 (m, 4H), 7.75 (d, J=7.6 T'y, 1H), 7.56 (d, J/=8.5 I'y, 2H), 4.90 (quin, J=8.3 I'y, 1H),
249 - 237 (m, 4H), 1.87 - 1.76 (m, 2H); BOXX RT = 1.39 mun (Meron E), 1.39 mun (Meron
F).
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Hpumep 386: 1-(2,2-AudTopatnn)-N-(4-(4-okco-3,4-qurunpodranazus-1-mwn)dennn)-1H-

npasoi-4-kapookcaMug

0]
(@)
HN =
L .
\N )
& o
F
F (l) CSZCO3, O

—_—
OTf

\N + F/K/
| MeCN, 150 °C O SN

MW, 15 mun NH

o} (ii) TFA komH. Temn-pa
B cootBercTBuM co cnocobom noayuenus Ilpumepa 373, 3ameHss OpOMIMKIOreKkcaH Ha 2,2-
nudropstun Tpudropmerancynbponat, noiydand Mpumep 386. MS(ESI) m/z: 396.2 (M+H)";
'H AMP (500 MI'u, DMSO-ds) & ppm 12.83 (s, 1H), 10.14 (s, 1H), 8.46 (s, 1H), 8.34 (d, J=7.1
I'y, 1H), 8.16 (s, 1H), 7.97 - 7.85 (m, 4H), 7.76 (d, J/=7.4 'y, 1H), 7.57 (d, J/=8.8 'y, 2H), 6.42
(t, /=542 T'uy, 1H), 4.73 (td, J=15.2, 3.2 I'y, 2H); BOXX RT = 1.17 mun (Meron E), 1.17 mun
(Meton F).

Hpumep 387: 1-(2-I'unpoxcunpomnun)-N-(4-(4-okco-3,4-murunpodranasun-1-ui)dpenwmn)-1H-

nrpasof-4-kapOokcaMug

0
HN = OH
J\E\,NH HN)%\N}
\N —
S

o) (i) Cs2COg,
VAN — >
NN +
Ill MeCN, 150 °C = l}l
mW, 15 muH NH
@) (ii) TFA KomH. Temn-pa

B coorBerctBum co crnocobom monydenusi Ilpumepa 373, 3ameHsisi OpOMUIMKIIOTEKCaH Ha 2-
MeTunokcupan, nonydanu Hpumep 387. MS(ESI) m/z: 396.2 (M+H)"; 'H SIMP (500 MI,
DMSO-ds) 6 ppm 12.83 (s, 1H), 10.06 (s, 1H), 8.37 - 8.31 (m, 2H), 8.06 (s, 1H), 7.95 - 7.86 (m,
4H), 7.75 (d, J=7.4 'y, 1H), 7.56 (d, J=8.1 I'y, 2H), 5.06 (d, /=4.7 'y, 1H), 4.15 - 4.08 (m, 1H),
4.07 - 3.95 (m, 2H), 1.07 (d, J=6.1 I'u, 3H); BOXX RT = 0.99 mun (Merox E), 0.99 mun
(Meton F).
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Hpumep 388: 1-(4-Xnopdenmn)-N-(4-(4-okco-3,4-quruapodranazus-1-mn)permn)-1H-

npasoi-4-kapookcaMug

O
Qe O
HN =
NH
<\ (i) Cu,0 HN)%\,N@/CI
® | oo e ™
Cs,C0O5, salox
DMF
~N + 0
O . mW, 200 °C NN
N cl 30 muH | P lllH
o) (ii) TFA,komH. Temn-pa

IIpomexyrounoe coequnenue 111 (20 mr, 0.047 mmons), 1-xnop-4-nonodenson (34 mr, 0.141
MMOJIb), caiummiaibaokcum (6.5 mr, 0.047 mmonb) u kapOonar uesus (46 mr, 0.14 mMmoIb)
cycnenaupoBanu B DMF (1.5 mu). IlonyuenHyro cycneHsuio nerasuposaiu (3x BakyyMm/Ar),
3arem pnoOamsin okcun menu (I) (1.7 mr, 0.012 mmonb). PeakunoOHHYIO CMeCh CHOBa
aerazupoBaiu (2xX BakyyM/Ar) M mepeMeIlnBaiy B YCIOBUSX MHKPOBOJHOBOIO H3JIyYEHUS MPH
200°C B Teuenune 30 MuH. PeaklMOHHYIO CMeCh OXJIaXJIalIM A0 KOMHATHOM TeMIeparyphl, U
Oonburyro yacte DMF Bbmapusanu. [lonyueHHsiii ocrtatok obpabareiBamun TFA (2 wmi), u
PEaKLMOHHYI0 CMECh NepeMellnBad MPH KOMHATHOHW Temmeparype B TedeHue 15 mun. TFA
yIaJsUId TI0J] TOHM)KEHHBIM J1aBJIEHHEM, OCTAaTOK OUHUILIAIN C TIOMOIIBI0 npenaparusHoi BOXXX
¢ nonyuenuem Hpumepa 388 (2.2 mr, Boixon 10%). MS(ESI) m/z: 442.2 (M+H)"; 'H SAMP (500
MI'u, DMSO-d¢) & ppm 12.82 (s, 1H), 10.22 (s, 1H), 9.13 (s, 1H), 8.37 (s, 1H), 8.34 (d, J=7.6
I'u, 1H), 8.02 - 7.84 (m, 6H), 7.76 (d, J/=7.6 I'u, 1H), 7.61 (dd, J=13.9, 8.4 I'y, 4H); BOXX RT
=1.77 mun (Meron E), 1.76 mun (Merton F).

Hpumep 389: 1-(Oxcuran-3-mn)-N-(4-(4-okco-3,4-muruapodranasus-1-ni)penmn)-1H-

nrpasoj-4-kapOokcaMug

(I) C32C03,
_— >

N N +
O | O MeCN, 150 °C O SN
N I
mw, 15 muH NH

6] (i) TFA KomH. Temn-pa
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B coorBerctBum co crnocobom monydenusi Ilpumepa 373, 3ameHsisi OpOMIMKIIOTEKCaH Ha 3-
opomokcuTan, nonydanu Ipumep 389. MS(ESI) m/z: 388.0 (M+H)"; 'H SAMP (500 MI,
DMSO-ds) 6 ppm 12.84 (s, 1H), 10.12 (s, 1H), 8.54 (s, 1H), 8.37 - 8.30 (m, 1H), 8.21 (s, 1H),
7.96 - 7.85 (m, 4H), 7.75 (d, J/=7.4 T'y, 1H), 7.57 (d, J/=8.4 I'y, 2H), 5.65 (quin, J=6.9 I'y, 1H),
5.00 - 493 (m, 2H), 4.93 - 4.87 (m, 2H); BOXXX RT = 1.03 mun (Metox E), 0.94 mun (Meton
F).

Hpumep 390: N-(4-(4-oxco-3,4-nurunpodranazus-1-mn)ennn)-1-(rerparunpodypan-3-ni)-
1H-nupa3zon-4-kapbokcamun
O

o)
C
Br (i) Cs,COs, O
\N + ’{>
O N o) MeCN, 150 °C O SN

mW, 15 muh NH
o) (i) TFA, komH. Temn-pa
B coorBerctBuM co crnocobom monydenusi [lpumepa 373, 3ameHsisi OpOMIMKIOTEKCaH Ha 3-
opomreTparuapodypan, nonydamu Hpumep 390. MS(ESI) m/z: 402.1 (M+H)"; 'H SAMP (500
MTI'u, DMSO-ds) 6 ppm 12.83 (s, 1H), 10.07 (s, 1H), 8.45 (s, 1H), 834 (d, /=7.1 I', 1H), 8.09
(s, 1H), 7.97 - 7.85 (m, 4H), 7.75 (d, J=7.7 I'u, 1H), 7.57 (d, J=8.1 'y, 2H), 5.10 (br. s., 1H),
4.06 - 3.97 (m, 2H), 3.97 - 3.90 (m, 1H), 3.88 - 3.78 (m, 1H), 2.48 - 2.36 (m, 1H), 2.27 (d, J/=3.7
I'n, 1H); BOXX RT = 1.10 mua (Meron E), 1.02 mun (Meton F).

Hpumep 391: N-(4-(4-oxco-3,4-nuruapodranasus- 1 -mn)pernn)- 1 H-nupazon-4-kapOokcamun,
TFA

O
HNJKE’:INH HNJKE\NH
O =N
TFA,komH. Temn-pa O
CCia T o
N O |

NH
O
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Ipome:xxyrounoe coexunenne 111 (20 mr, 0.047 mmonb) obpabareiBamiu TFA (2 ).
PeakiioHHyl0 cMech NepeMellnBalu MpU KOMHATHON TemmepaType B TeueHue 15 muH. TFA
YIOQISAIIN 1107 TIOHMKEHHBIM JIaBJICHHEM, 3aTeM OCTATOK OYMIIAJN C IIOMOLIBIO MPEnapaTHBHOM
BDXX ¢ nonyuenuem Hpumepa 391 (11.6 mr, Bbixon 53%). MS(ESI) m/z: 332.0 (M+H)"; 'H
SAMP (500 MI'y, DMSO-ds) 6 ppm 12.81 (s, 1H), 10.02 (s, 1H), 8.41 (br. s., 1H), 8.34 (d, J=7.3
I'u, 1H), 8.10 (br. s., 1H), 7.96 - 7.84 (m, 4H), 7.76 (d, J=7.6 I'u, 1H), 7.56 (d, J=7.9 I'u, 2H);
B2XXX RT = 1.01 mun (Meton E), 1.01 mur (Meron F).

Hpumep 392: 1-(buuukio[2.2.1]renran-7-un)-N-(4-(4-okco-3,4-nuruapodranaszus-1-
win)¢ennn)- 1 H-nupaszon-4-kapbokcamun
Hpumep 393: 1-((1S,25,4R)-bunnkno[2.2.1rentan-2-mn)-N-(4-(4-okco-3,4-npurunpodrana3vs-
1-mn)ennn)- 1 H-nupason-4-kapbokcamun
0

o} 0O
e BN SN«
=\ N N
C B B
o ® ®
+

SN +
,1‘ MeCN, 175 °C \l}l \N
mW, 3x30mMuH NH NH

(i) CSQCO3,

0 (i) TFA, xomH. Temn-pa
) O Npumep 392 O Mpumep 393

Ipomexyrounoe coexunenne 111 (20 mr, 0.047 mmosb) cycnenauposaiu B cyxoM MeCN (1.5
mi), 3arem nobaisuin (1R,4S)-7-6pomOunmkino[2.2.1]rentan (0.060 min, 0.470 mmonb) ¢
nocienyoumM aodasnenneM kapoonara uesus (153 mr, 0.470 MMOITB), U PEAKIIMOHHYIO CMECh
HarpeBaJii B YCIOBUAX MHKPOBOJHOBOrO wu3nydeHuss npu 150°C B Teuenue 15 wmuH.
Peaxunonnyto cmecr HarpeBanu npu 175°C B Teuenue 30 muH (3X). PeakMOHHYIO CMecCh
OXJIAKIAU O KOMHATHOM TeMmepaTypsl, 1 0oybyro 4acTb MeCN yaanisiu mojx moHUKeHHbIM
naieHueM. llomyudeHHblii octatok oOpabatbiBamu TFA (2 i), W peakUUOHHYK CMeECh
nepeMenIMBald TpU KOMHATHON Temmeparype B TedeHue 15 muH. TFA ypansanu nop
MOHIKEHHBIM JTaBJICHHEM, OCTATOK OYHINAIM C ToMolbio mnpemapatuBHo BIXKX ¢
nony4enueMm Ilpumepa 392 (7.8 mr, Beixon 38%) u llpumepa 393 (2.5 mr, Beixox 13%).
Mpumep 392: MS(ESI) m/z: 426.0 (M+H)"; 'H AMP (500 MI'y, DMSO-ds) & ppm 12.81 (s,
1H), 9.98 (s, 1H), 8.46 (s, 1H), 8.34 (d, /=7.6 'y, 1H), 8.04 (s, 1H), 7.98 - 7.87 (m, 4H), 7.76 (d,
J=73 T, 1H), 7.56 (d, J/=8.2 'y, 2H), 4.38 - 429 (m, 1H), 2.47 (br. s., 1H), 2.39 (br. s., 1H),
2.05(d, ~<13.4Twu, 1H), 1.91 - 1.83 (m, 1H), 1.75 (d, /=9.8 'y, 1H), 1.65 - 1.46 (m, 2H), 1.38 -
1.30 (m, 1H), 1.21 (d, J/=9.2 I'y, 2H); BOXX RT = 1.51 mur (Meron E), 1.52 mun (Meton F).
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Hpumep 393: MS(ESI) m/z: 426.0 (M+H)™; '"H IMP (500 MI', DMSO-ds) & ppm 12.81 (br. s.,
1H), 9.99 (br. s., 1H), 8.51 - 8.40 (m, 1H), 8.34 (d, /=7.0 I'y, 1H), 8.07 (br. s., 1H), 7.89 (d,
J=79T1, 4H), 7.76 (d, J/=7.0 I'u, 1H), 7.57 (d, /=7.3 'y, 2H), 4.73 (br. s., 1H), 2.34 (br. s., 1H),
2.08 (d, /=143 I'u, 1H), 1.90 (br. s., 1H), 1.78 (br. s., 1H), 1.65 - 1.47 (m, 2H), 1.46 - 1.27 (m,
4H); BOXX RT = 1.49 mun (Meron E), 1.49 mun (Meton F).

Hpumep 394: 5-Metun-N-(3-metun-4-(4-okco-3,4-gurunpodranazus-1-un)pernn)-1-penun-

1H-nupa3zon-4-kapbokcamun

0
NH,
o HN%N/O
HO =N
HATU, DIEA
I\
N E——
N N DMF, 60 °C
COM | Sy
NH
o}

O

IIpome:xxyrounoe coexmnenue 94 (50 mr, 0.137 mmonb) pactBopsiii B cyxoM DMF (2 mi),
3arem nobaBisiu S-metui-1-dennn-1H-nupason-4-kapbonoByto kucinory (554 wmr, 0.274
mMmonb) 1 DIEA (0.143 mi, 0.821 mmonb). ITocne nepememnmnBaHusl B TEYEHHE 5 MHH TpHU
koMHaTHOU Temneparype nobasmsuin HATU (52 wmr, 0.137 MMoOnb), U pPEakLMOHHYIO CMECh
nepemewmnBaiu npu 60°C B Teuenne 4 4. Peakunonnyo cmech ObicTpo oxnaxaaan MeOH (0.1
MJI), OUMIIATIH ¢ MOMOINBIO npenapatuBHoi BOXKX ¢ monyuennem Ilpumepa 394 (18 mr, BbIxon
29%) B BUJIE HE cOBCEM Oenoro Teepaoro semectsa. MS(ESI) m/z: 436.0 (M+H)"; 'H SIMP (400
MI'u, DMSO-ds) 6 ppm 12.78 (s, 1H), 9.97 (s, 1H), 8.37 (s, 1H), 8.35-8.29 (m, 1H), 7.91 - 7.84
(m, 2H), 7.79 (d, J=1.8 'y, 1H), 7.74 (dd, J=8.4, 2.0 ', 1H), 7.63 - 7.54 (m, 4H), 7.54 - 7.46
(m, 1H), 7.32 - 7.26 (m, 2H), 2.58 (s, 3H), 2.09 (s, 3H); BOXXX RT = 8.43 mun (Meron A), 8.11
muH (Meton B).

Hpumep 395: 5-(mpem-bytun)-1-metmn-N-(3-metun-4-(4-okco-3,4-nuruapodranasus-1-

wi)denmn)- 1 H-nmupazon-3-kapOokcamuz
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)

HNW
N-N
_HATU, DIEA O \

\N DMF, 60 °C
N
|
O NH

O
B coorBerctBum co cmocobom monyudeHus: Ilpumepa 394, peakunmel  coueTaHUs
IIpomexyTrounoro coeguHenusi 94 (40 mr, 0.109 mmonw) ¢ S-(mpem-Oytun)-1-merun-1H-
nupaszon-3-kapoonosoii kucnoroit (31.9 mr, 0.175 mmonb) npu 60°C B TeueHme 2 naHel
nonyyanu Hpumep 395 (18.2 mr, Bbixon 39%). MS(ESI) m/z: 416.1 (M+H)"; 'H AMP 'H-SIMP:
(500 MI'u, DMSO-ds) 6 ppm 12.77 (s, 1H), 10.00 (s, 1H), 8.35 - 8.29 (m, 1H), 7.91 - 7.83 (m,
3H), 7.79 (dd, J=8.4, 2.0 T'u, 1H), 7.31 - 7.24 (m, 2H), 6.59 (s, 1H), 4.05 (s, 3H), 2.07 (s, 3H),
1.39 (s, 9H); BOXX RT = 13.24 mun (Meton A), 11.79 mun (Meton B).

Hpumep 396: 1-(1,1-Anokcunorerparuaporuoden-3-mn)-N-(4-(4-okco-3,4-quruapodranasus-
1-mun)dennn)-1H-nupaszon-4-kapbokcamun, TFA
O

O =N
Br O

N N +
0 O MeCN, 150 °C SN
mW,30 muH NH

0] (i) TFA,komH. Temn-pa

(i) Cs,COs,
— >

I
=0

)

O

B coorBerctBum co crnocobom monydenusi Ilpumepa 373, 3ameHsisi OpOMIMKIIOTEKCaH Ha 3-
6pomrerparuapornoden 1,1-nuokcun, nonydanu Mpumep 396. MS(ESI) m/z: 450.1 (M+H)";
'H AMP (500 MI'u, DMSO-ds) & ppm 12.81 (s, 1H), 10.09 (s, 1H), 8.54 (s, 1H), 8.34 (d, J=7.3
I'u, 1H), 8.19 (s, 1H), 7.98 - 7.84 (m, 4H), 7.76 (d, J/=7.6 'y, 1H), 7.58 (d, J=7.9 'y, 2H), 5.35
(t, /=73 I'y, 1H), 3.78 (dd, J/=13.6, 8.4 I'y, 1H), 3.51 (dd, J=13.9, 7.5 'y, 1H), 3.49 - 3.38 (m,
1H), 2.73 - 2.65 (m, 1H), 2.64 - 2.55 (m, 1H); BOXX RT = 1.13 mun (Meron E), 1.14 mun
(Meton F).

Mpumep 397: N-(4-(4-okco-3,4-nuruapodranazus-1-wn)denmn)- 1 -(muppomunun-3-mi)-1H-

npasoi-4-kapookcaMug
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0
HN)KE\INH HN)kf\ /QNH
\N - ,N
® N

Br (i) Cs,COs, O

—>
~ N + K\& X
N BocN MeCN, 150 °C O N

MW, 15 muH I{IH
o) (ii) TFA,KomH. Temn-pa
B cooterctBuu co ciocobom nonydenus Ilpumepa 373, 3amensist OpOMUMKIIOr€KCaH Ha mpem-
Oytun 3-Opommnmpponuaus-1-kapOokcunat, nonyudanun Ilpumep 397. MS(ESI) m/z: 4013
(M+H)™; 'H IMP (500 MTI'u, DMSO-ds) § ppm 10.09 (s, 1H), 8.45 (s, 1H), 8.34 (d, J=7.1 I'ly,
1H), 8.09 (s, 1H), 7.95 - 7.83 (m, 5SH), 7.74 (d, J/=7.4 I'u, 1H), 7.56 (d, J=8.4 I'y, 2H), 4.96 (br.
s., 1H), 3.29 (dd, J=12.1, 7.1 I'y, 1H), 3.17 - 3.06 (m, 2H), 3.03 - 2.93 (m, 1H), 2.32 - 2.22 (m,
1H), 2.15 - 2.01 (m, 1H); BOXXX RT = 0.85 mun (Meron E), 0.85 mun (Meron F).

Hpumep 398: N-(4-(4-oxco-3,4-nuruapodranasus- 1-mm)denwn)-1-(3,3,3-rpudropnpomnmn)- 1 H-

npa3o-4-kapOoKcamug

O
e o
HN =
NH HN)KE\ F
—— / N
O =S
F (i) Cs,COs3, O
F ——»
N N + /\)<
N Br F MeCN, 150 °C SN
mW, 15 mun NH
O (ii) TFA,komH. Temn-pa

B coorBerctBum co crnocobom monydenusi Ilpumepa 373, 3ameHsisi OpOMIMKIIOTEKCaH Ha 3-
opom-1,1,1-rpudpropnponan, nonydamu HMpumep 398. MS(ESI) m/z: 4282 (M+H)"; 'H SAMP
(500 MI'y, DMSO-ds) 6 ppm 12.84 (s, 1H), 10.11 (s, 1H), 8.44 (s, 1H), 8.34 (d, J/=7.1 'y, 1H),
8.13 (s, 1H), 7.95 - 7.83 (m, 4H), 7.75 (d, J=7.7 I'u, 1H), 7.56 (d, J/=8.4 T'y, 2H), 4.46 (t, J=6.6
I'u, 2H), 2.98 - 2.89 (m, 2H); BOXXX RT = 1.35 mun (Meton E), 1.35 mun (Meron F).

Hpumep 399: N-(4-(4-oxco-3,4-gurunpodranazus- 1-mn)pernn)-1-(3-(mupponuaus-1-

win)nporui)- | H-nmupazon-4-xkapookcamun
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O
N \N' /\/\N
(i) Cs,COg3, O
+ BI'/\/\D >
N MeCN, 150 °C SN

N mWV, 15 muH )
. NH
(II) TFA, KOMH.

O Temn-pa o)

B cootercTBun co cnocobom nonydenus Ilpumepa 373, 3amensis Opomiukiorekcan Ha 1-(3-
6pomnponun)nupponuaus, HCI, nonyyanu Mpumep 399. MS(ESI) m/z: 443.3 (M+H)"; 'H SIMP
(500 MI'y, DMSO-ds) 6 ppm 12.83 (s, 1H), 10.02 (s, 1H), 8.39 (s, 1H), 8.34 (d, /=7.1 I'y, 1H),
8.08 (s, 1H), 7.97 - 7.85 (m, 4H), 7.76 (d, J=8.1 I'y, 1H), 7.57 (d, /=8.4 I'y, 2H), 4.21 (t, J=6.9
I'm, 2H), 2.43 (br. s, 4H), 2.37 (t, J=7.1 T'y, 2H), 1.97 (quin, J=6.9 T'u, 2H), 1.69 (br. s., 4H);
B2XX RT =0.91 mun (Meron E), 0.90 mun (Meron F).

Ipumep 400: 5-Metun-N-(4-(4-okco-3,4-gurunpodranazus-1-nn)pernn)-1-penmn-1H-1,2,3-

Tpuazoi-4-kapObokcamun

(0]
NH,
CO,H HN = N
N N= /
1 N
O N\X\ O
N

HATU, i-ProNEt

SN
N
NH DMF O N
o]

K cmecu IIpomexyrounoro coemuHenusi 12 (15 wmr, 0.043 mmons), IIpomexkyTouHOro
coenuHenusi 112 (9.5 wmr, 0.047 mmons) u HATU (18 mr, 0.047 mmons) B DMF (1.5 mn)
nobasnsiin DIEA (0.037 mn, 0.21 mmonb). CMech nepeMennBaii Mpyu KOMHATHONW TeEMIIepaType
B TedeHue 3 4, 3areM npu 50°C Ha nporspkeHuH HOYM. CMeCh OUMINAIM C TMOMOLIBIO
npenapatusHoi BOXKX ¢ monyuennem Ilpumepa 400 (4.6 wmr, Beixox 24%). MS(ESI) m/z:
423.1 (M+H)"; 'H AMP (500 MI'uy, DMSO-des) d 12.82 (s, 1H), 10.73 (s, 1H), 8.35 (d, J=6.7 T'ny,
1H), 8.09 - 8.03 (m, J=7.9 'y, 2H), 7.97 - 7.87 (m, 2H), 7.76 (d, J=7.3 I'u, 1H), 7.67 (br. s., SH),
7.61 - 7.55 (m, J=7.9 T'n, 2H), 2.60 (s, 3H); BOXX RT = 1.70 mun (Meron E), 1.71 mun
(Meron F).
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Hpumep 401: 1-(4-Metokcudenmn)-5-merun-N-(4-(4-okco-3,4-guruapodranazus-1-

wn)pennn)-1H-1,2,3-tpuazon-4-kapObokcamun

O
NH

HATU, i-Pr,NEt

+ B —————_—

SN
. DMF SN
NH O \

e} OMe

B coorBerctBum co cmocobom monyueHus: Ilpumepa 400, peaxmnued  coueTaHUs
IIpomexytounoro coenumnenusi 12 (12 mr, 0.034 mmonp) u IIpomMekyTOYHOro CoeIHHEHHUS
113 (8.8 mr, 0.038 mmounb) nonyyanu Ipumep 401 (1.8 mr, Berxox 11%). MS(ESI) m/z: 453.2
(M+H)™; 'H SIMP (500 MI'u, DMSO-ds) & 12.82 (s, 1H), 10.70 (s, 1H), 8.34 (d, J=7.6 T'u, 1H),
8.05 (d, J/=7.9 I', 2H), 7.91 (t, /=7.6 T'y, 2H), 7.76 (d, /=7.9 I'y, 1H), 7.58 (d, /=8.2 I'y, 4H),
7.19 (d, J=8.2 'y, 2H), 3.86 (s, 3H), 2.56 (s, 3H); BOXXX RT = 1.69 mun (Meron E), 1.70 mun
(Meton F).

Mpumep 402: 1-(4-Metokcudenmn)-4-metun-N-(4-(4-okco-3,4-guruapodranazun-1-
wn)denwn)-1H-1,2,3-rpuazon-S-kapbokcamun
N=N
NH, /i[N\Q\

N OMe

O K ‘& HN"0
N7 ~COOH HATU, i-Pr,NEt
Me

E———————_
O N DMF O
|
NH ! \l}l
o NH

B coorBerctBHM co cmocobom monyudeHus: Ilpumepa 400, peakmueld  coueTaHHS
Ipomexyrounoro coexmnenusi 12 (12 mr, 0.034 mmoinb) u IIpomMe:KyTOYHOTO COeIHHEHUS
114 (8.8 mr, 0.038 mmounb) nmonyyanu Ipumep 402 (2.5 mr, Berxox 16%). MS(ESI) m/z: 453.2
(M+H)™; 'H AMP (500 MI', DMSO-ds) & 12.83 (s, 1H), 10.98 (s, 1H), 8.33 (d, J=7.6 T'ui, 1H),
7.89 (d, J=4.3 I'y, 2H), 7.76 (d, J=7.9 'y, 2H), 7.70 (d, J/=7.0 'y, 1H), 7.58 (d, J/=7.9 'y, 2H),
7.50 (d, /=8.2 T, 2H), 7.11 (d, J=8.5 'y, 2H), 3.80 (s, 3H), 2.45 (s, 3H); BOXX RT = 1.44 mun
(Meton E), 1.45 mun (Meton F).
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Hpumep 403: 5-(Tudropmerokcn)-1-mernn-N-(4-(4-okco-3,4-nurunpodranazus- 1 -wn)pernn)-

1H-nupazon-3-kapOokcamun

IIpumep 403A: Metun 5-(nudpropmerokcn)-1-merun-1H-nupason-3-kapOokcunart

O Na+ F
OH C'%o- o -
— F K2CO3 _
N— F N—
\N' " ~. 7
MeO,C DMF-80ga, 130 °C,20 muH MeO,c~ N

Metun S-ruapoxcu-1-merun-1H-nupaszon-3-kapbokcunar (J. Med. Chem., 54:8174 (2011))
(0.35 1, 2.24 mmonn), K2CO3 (0.62 1, 4.48 mmonb) u xaopaudtopauerat Hatpus (0.684 T, 4.48
mmotb) pacteopsuin B DMF (10 mu) u Boze (1 mut). Peakuro Harpesanu 1o 130°C B Teuenue 20
muH. Peakiuro pazdasinsin Bogoii (100 mi) u EtOAc (200 mun). Opranudeckyto a3y pasaensiiy,
npoMbIBaIA BOAOH (5X), consiHbiM pacTBopoM U BbicymuBaiu (NaxSO4). EtOAc ynamsnu mon
MOHW)KEHHBIM JIABJICHHEM, U OCTaTOK OUHINAIHM ¢ momoulbio (um-xpomarorpaduu: (40 r O-
80% EtOAc/rekcan). @pakiyn 0ObEAMHSIN U KOHLICHTPUPOBAJIH IO MOHMKEHHBIM JTaBJICHUEM
¢ nonyuenuem Ilpumepa 403A (0.373 r, Beixox 81%) B Bune GecuserHoro cupomna. MS(ESI)
m/z: 207.0 (M+H)*; 'H SIMP: (400 MI'u, CDCls) & ppm 6.44 (t, J=1.0 T'u, 1H), 6.46 (t, J=72.2
I, 1H), 3.92 (s, 3H), 3.82 (s, 3H); F SIMP: (376 MI'n, CDCls) § ppm -84.02 (s, 2F).

Ipumep 403B: S5-(IudpTopmerokcu)-1-metnn-1H-nupazon-3-kapOboHoBask KUCIOTA

LiOH F
\Nl > _ N_
MeO,C THF/MeOH/sopa, 50°C  Ho,c” N

Hpumep 403A (0373 r, 1.809 mmonsw) pactBopsm B THF (7.5 mi) u MeOH (1.5 mn), 3arem
nobasysuiu LiOH (1 M B Bone) (5.43 mn, 5.43 mmonb). Peakuuio HarpeBanu 1o S0°C B TeueHue

2 4. PeakumoHHyrwo cmecb ObicTpo oxnaxpmamu TFA (0.418 wmn, 543 wmmons), u
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KOHIIEHTPUPOBAJIN IO TIOHWKeHHbIM naBjieHneM. Ocratok pasbdasisuiu DMSO/MeOH/Bonoit u
OUYMINAIN ¢ OMOLIBI0 mpenapatuBHON BOXKX. ®@pakunn oObeaMHAIN U KOHLEHTPHPOBAIH C
nonyuenuem Ilpumepa 403B (0.230 r, Beixom 66%) B Buzae Oenoro TBEPAOrO BELIECTBA.
MS(ESI) m/z: 192.9 (M+H)"; 'H-SIMP: (500 MI'u, DMSO-ds) & ppm 7.30 (t, J=70.4 I'u, 1H),
6.42 (s, 1H), 3.74 (s, 3H); F-AAMP: (376 MI', DMSO-ds) & ppm -84.72 (s, 2F).

IIpumep 403:
NH2 (@]

O HO HN N
Syt F/ko /N}N DMF, 60 °C O o=
O NH |

~N

O O NH

O
B coorBerctBum co cmocobom moayueHust Ilpumepa 400, peakumeil coueTaHus
IIpomexxyrounoro coenmnenusi 12 (30 mr, 0.064 mmounn) u Illpumepa 403B (24.8 mr, 0.129
MMonb) nosyuanu Ilpumep 403 (14.7 mr, Beixon 55%). MS(ESI) m/z: 4122 (M+H)"; 'H SIMP
(500 MI', DMSO-ds) § 'H-SIMP: (500 MI', DMSO-ds) & ppm 12.83 (s, 1H), 10.37 (s, 1H),
834 (d, J/=7.1Twu, 1H), 7.98 (d, /=8.4 'y, 2H), 7.93 - 7.84 (m, 2H), 7.74 (d, J=7.4 T'y, 1H), 7.56
(d, /=8.4T'y, 2H), 7.52 - 7.14 (m, 1H), 6.58 (s, 1H), 3.81 (s, 3H); BOXXX RT = 1.45 mun (Metox
E), 1.45 mun (Meton F).

Mpumep 404: 1-(3-Metokcudenmn)-N-(4-(4-okco-3,4-quruapodranasus- 1 -wn)denwn)-1H-

1,2,3-Tpuazon-4-kapObokcamun

o)

HN)V\IN/Q

Hpumep 404A: Dtun 1-(3-meTokcndpennn)-1H-1,2,3-tpuazon-4-kapookcunar
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NH, 1) M30NPONEHWUA HNTPUT no\
TMS a3na, ACN ~
2) sTuanponuonat N
MeO @\
~
O

K pactBopy 3-merokcuannnuna (0.3 1, 2.44 mmonb) B anieronutpuiie (6 mun) npu 0°C nobasnsiu

n30aMUITHATPUT (0.327 M, 2.44 MMOJIB) € IOCTENYIOIUM 100aBIeHHEM a3UJ0TPUMETHIICHIAHA
(0.320 mi1, 2.44 mmoub) mo KamsiM. Uepe3 5 MHH JensHY0 OaHIO YOAsUIA, W PEaKI[MOHHYIO
CMECh TepeMeIlNBAIM NPU KOMHATHOW Temriepatype B TeueHue 10 MuH, 3ateM n00aBisuu
srunnpornuonatr (0.494 mu, 4.87 mmonb). PeaknoHHyI0 cMeCh MepeMeInnBaIi B FePMETHYHO
3axpbIToit npodupke npu 80°C B Teuenne 20 4, 3aTeM OXJIAXKIAIU 1O KOMHATHON TEMIEpaTyphlL.
PeakuinoHHYI0O CMeCh KOHLIEHTPHPOBAJIM, M OCTaTOK OYHINATM C TOMOLIBIO  (idLI-
xpomarorpaduu (0-40% EtOAc/rexcansl) ¢ nonyyenuem Ipumepa 404A. MS(ESI) m/z: 248.0
(M+H)"; '"H SIMP (400 MT'1;, xopopopm-d) & 8.48 (s, 1H), 7.42 - 7.32 (m, 1H), 7.28 (t, J=2.2
I'u, 1H), 7.26 - 7.19 (m, 1H), 6.99 - 6.88 (m, 1H), 4.38 (q, /=7.0 'y, 2H), 3.81 (s, 3H), 1.36 (t,
J=7.2Tn, 3H).

Ipumep 404B: 1-(3-Metokcudennn)-1H-1,2,3-tpuazon-4-kapOoHOBasi KUCIIOTA

CO,Et CO.H
! !
2\ N

"N

LiOH @\
7~
OMe o

Hpumep 404A (120 mr, 0.485 mmonb) cmemuBanu ¢ | M runpokcunom sutust (1.2 mor, 1.2

\j

mmonb) B THF (2 mi) u THF (2 mi). PeakunonHy0 cMech mepeMelnBaid MPU KOMHATHOH
TEMIeparype B TeYeHHE 2 4, 3aTeM KOHLEHTpHpoBa H. OCTaTOK OYHUINAIH C MOMOIIBIO (hJI3II-
xpomarorpaduu (0-20% MeOH/DCM) ¢ nonyuennem Ipumepa 404B (100 mr, Beixon 94%) B
BUJIE ’KeNToro Tepaoro semectsa. MS(ESI) m/z: 220.0 (M+H)*; 'H AMP (400 MI'uy, DMSO-
de) d 9.03 (s, 1H), 7.59 - 7.43 (m, 3H), 7.08 - 7.00 (m, 1H), 3.86 (s, 3H).

IIpumep 404:
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NH
2 COH HN)K(\N/Q
i N\N
O N\‘g O OMe
N

HATU, i-Pr,NEt
N N _— X
NH DMF N
OMe NH

)

B coorBerctBum co cmocobom monyudeHus: Ilpumepa 400, peakmuel  coueTaHUs
IIpomexyrounoro coexunenust 12 (10 mr, 0.028 mmonp) u Ilpumepa 404B (6.9 mr, 0.031
Mmonb) nostydasnu Ilpumep 404 (1.9 mr, Bexon 15%). MS(ESI) m/z: 439.15 (M+H)"; 'H SIMP
(500 MI'y, DMSO-ds) 6 12.90 (s, 1H), 10.88 (s, 1H), 9.59 (s, 1H), 8.42 (d, J/=7.6 'y, 1H), 8.13
(d, J=7.9 I'u, 2H), 7.98 (t, J=7.6 'y, 2H), 7.83 (d, /=7.3 T'y, 1H), 7.73 - 7.64 (m, 4H), 7.61 (d,
J=7.0 T'y, 1H), 7.19 (d, J=8.2 I'y, 1H), 3.95 (s, 3H); BOXXX RT = 1.66 mun (Metoxn E), 1.66
muH (Meron F).

I pumep 405: 1-(2-Merokcudenmn)-5-merun-N-(4-(4-okco-3,4-nuruapodranazus-1-

wn)penwnn)-1H-1,2,3-tpuaszon-4-xkapbokcamun

Hpumep 405A: Dtun 1-(2-metokcudenmn)-5-mermn-1H-1,2,3-Tpuazon-4-kapOokcunar

~

MeO
2) CO,Et MeO
rd @

Mpumep 405A

. CO,Et
NH ) N30NPONEHNN HUTPUT N N

2 TMS azna, ACN N \ P\
Me0\© N~ CO,E N

K pactBopy 2-merokcmanmnmiHa (0.30 r, 2.44 mmonb) B aneronurpmie (3 i) mpu 0°C
nobasmsimn  m3oamuiHUTpUT (0360 ™M, 2.68 MMonb) € mocieAyromuM  A00aBIeHHEM
asupotpumernncuinana (0.352 wmu, 2.68 wmmonb) mo kamwsM. Yepes S MHH  yAasua
OXJIXKIAIOLIYI0 OaHIO, U PEAKLMOHHYI0 CMECh MEePEeMELINBAN PU KOMHATHOW TeMIiepaTtype B

teyerne 10 muH, 3ateMm nodapnsu 3tun OyT-2-uHOAT (0.546 T, 4.87 MMOJIB), U PEAKLIMOHHYIO
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CMECh NepeMEIlNBAIN B FepMETHYHO 3aKkpbIToil mpobupke mpu 80°C B Teuenmne 20 4, 3aTtem
OXJIXKIAIH 10 KOMHATHOW TeMIlepaTypbl. PeaklMOHHYI0 CMeCh KOHLIEHTPUPOBAIN, U OCTATOK
ounmanu ¢ nomoupeio Qguni-xpomarorpadpuu (0-40% EtOAc/rekcaHsl) ¢ MOTyYeHHEM MIEPBOTO
nka npu 30% EtOAc u Broporo nuka npu 35% EtOAc.

HepBbiii muk: Otin 1-(2-merokcudennn)-4-metun-1H-1,2,3-rpuazon-5-xkapbokcunar (55 wr,
BbIXOJ1 8.6%) B BHIE skenToro Teepaoro semectsa. MS(ESI) m/z: 262.2 (M+H)"; 'H SIMP (400
MTI', xnopogopm-d) d 7.47 (ddd, J=8.3, 7.6, 1.8 I'y, 1H), 7.40 (dd, J=7.7, 1.8 I'y, 1H), 7.08 (td,
J=7.6, 1.2 T'u, 1H), 7.01 (dd, J=8.4, 1.1 I', 1H), 421 (q, J=7.3 I'u, 2H), 3.74 (s, 3H), 2.62 (s,
3H), 1.16 (t, J=7.2 T'y, 3H).

Bropoii muk: Ilpumep 405A (0.177 1, Bbixon 28%) B BUAE JKEITOrO TBEPJOrO BELIECTBA.
MS(ESI) m/z: 262.2 (M+H)"; 'H SIMP & 7.57 - 7.50 (m, 1H), 7.36 (dd, J=7.8, 1.7 'y, 1H), 7.16 -
7.07 (m, 2H), 4.46 (q, J/=7.0 I', 2H), 3.80 (s, 3H), 2.42 (s, 3H), 1.45 (t, /=7.2 'y, 3H).

I pumep 405B: 1-(2-Merokcudenn)-5-mermn-1H-1,2,3-tpuazon-4-kapOoHoBast KUCIOTA

CO,Et CO,H

N\
N LiOH N

Mpumep 405A (177 wmr, 0.677 mmonb) nepemeumnBaiu ¢ 1 M LiOH B THF (2 mn) npu
KOMHAaTHOH TemnepaType B TeueHue 3 4. PeakumoHHyro cmech noakucimsuin TFA, 3atem
KOHLeHTpupoBan. OCTaTOK OUYMINATU C TOMOILIBI0 TpernapatuBHo BIXKX ¢ momydenuem
Ipumepa 405B. MS(ESI) m/z: 234.1 (M+H)"; 'H AMP (400 MI'u, Meranon-ds) & 7.64 - 7.57
(m, 1H), 7.40 (dd, J=7.7, 1.5 T'y, 1H), 7.31 - 7.25 (m, 1H), 7.16 (td, J/=7.6, 1.1 I'u, 1H), 3.83 (s,
3H), 2.38 (s, 3H).

IIpumep 405:

HATU, i-ProNEt

N MeO
| =N
NH DMF 1
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Ipomexyrounoe coenunenne 12 (12 mr, 0.051 mmons), lIpumep 405B (13 mr, 0.056 MmoIb),
HATU (21 wmr, 0.056 mmonb) cmemmBanu B DMF (1.5 mu), no6asnsiin DIEA (0.044 mu, 0.253
MMoItb), iepemenrBainu npu 45°C B TeueHne 4 4. PeakuMOHHYIO CMECh OYHMINAIN C TIOMOIIBO
npenaparusHoii BOXKX ¢ monyuennem Ilpumepa 405 (7.1 mr, Beixox 31%). MS(ESI) m/z:
453 2 (M+H)™; 'H AMP (500 MI', DMSO-ds) § 10.68 (s, 1H), 8.35 (d, J=7.4 I'u, 1H), 8.03 (d,
J=8.4Tu, 2H), 7.95 - 7.91 (m, 2H), 7.77 (d, J=8.1 'y, 1H), 7.66 (t, J=7.6 'y, 1H), 7.59 (d, /=8 .4
I'u, 2H), 7.50 (d, J/=7.4 T'y, 1H), 7.36 (d, J=8.4 I'u, 1H), 7.21 (t, J=7.6 T'u, 1H), 3.82 (s, 3H),
2.39 (s, 3H); BOXX RT = 1.67 mun (Meron E), 1.58 mun (Meton F).

Ipumep 406: 1-(2-Metokcudenun)-N-(4-(4-okco-3,4-quruapodranasus- 1-un)pennn)-1H-

1,2,3-Tpuason-4-kapbokcamun

B cootBercTBuu co crniocobom monyudenuss Ilpumepa 404, 3aveHsiss 3-METOKCHAHUJIMH Ha 2-
MeTokcuaHuiuH, nojiyuanud Hpumep 406. MS(ESI) m/z: 4392 (M+H)"; 'H SIMP (500 MI,
DMSO-ds) 6 12.87 (s, 1H), 10.77 (s, 1H), 9.04 (s, 1H), 8.35 (d, /=7.4 ', 1H), 8.02 (d, J/=8.4 I'Ly,
2H), 7.95 - 7.90 (m, 2H), 7.76 (d, J=7.7 I'u, 1H), 7.69 (d, J=7.7 'y, 1H), 7.64 - 7.56 (m, 3H),
7.36 (d, /=8.4 Ty, 1H), 7.19 (t, /=7.7 T'y, 1H), 3.88 (s, 3H); BOXXX RT = 1.51 mun (Merox E),
1.51 mun (Meron F).

Mpumep 407: 3-I{uxnonponui-1-merun-N-(4-(4-okco-3,4-nurunpodranaszun- 1 -un)denrn)- 1 H-

upasof-5-kapObokcaMug

HATU DIEA

Sy N\ DMF, 60 °C
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IIpomexyrounoe coequnenue 12, 2 TFA (30 mr, 0.064 mmonb) pactBopsutn B cyxom DMF (1
M), 3aTeM 100aBisuM 3-nmktonponui- 1 -meruin-1H-nupason-5-kapboHosyro kucioty (21.4 wr,
0.129 mmonb) u DIEA (0.068 mn, 0.387 mmons). Ilocne nepememnBanus B TeU€HUE S MHUH TPU
KoMHaTHON Temneparype nobasmsuiin HATU (37 mr, 0.097 MMonb), U peakIMOHHYIO CMeECh
nepememBany npu 60°C B reuenne 3 4. Peakunonnyo cmech ObicTpo oxnaxaamn MeOH (0.1
mit), pasbaBmsuim DMF, ¢unbTpoBanmm u oydMImaiw ¢ MOMOIIbIO mpernaparuBHod BIXKX ¢
nonyuenuem Hpumepa 407 (21.7 mr, Beixon 87%). MS(ESI) m/z: 386.2 (M+H)™; 'H AMP (500
MI'u, DMSO-ds) 6 12.85 (s, 1H), 10.33 (s, 1H), 8.34 (d, /=7.1 'y, 1H), 7.97 - 7.83 (m, 4H), 7.73
(d, /=7.7T'y, 1H), 7.58 (d, J/=8.4 I'y, 2H), 6.78 (s, 1H), 3.99 (s, 3H), 1.97 - 1.83 (m, 1H), 0.96 -
0.82 (m, 2H), 0.67 (d, J=3.7 I'y, 2H); BOXX RT = 1.47 mun (Meron E), 1.48 mun (Meton F).

Ipumep 408: 1-Metun-N-(4-(4-oxco-3,4-nurunpodranazus- 1 -mn)penun)-3-(tpupTopmern)-

1H-nimpazon-5-kapbokcamun

NH,
HO
0 HATU DIEA
- _
SN * c SN~ DMF, 60 °C
NH F SN
o)

Ipomexyrounoe coequnenue 12, 2 TFA (30 mr, 0.064 mmonb) pactBopsuti B cyxom DMF (1
M), 3ateM aobOasnsun 1-metui-3-(tpudropmernn)-1H-nupazon-5-kapOonoByro kucnory (25.0
mr, 0.129 mmons) u DIEA (0.068 mu, 0.387 mmons). [Tocne nepeMernnBaHus B TEYEHUE 5 MUH
npu komHaTHOH Temmneparype nodasmsuin HATU (36.8 mr, 0.097 MMOib), U peakIHOHHYIO
cMmech mepememuBaiid npu 60°C B TeueHne 3 4. PeakUMOHHYIO CMeCh OBICTPO OXJIAKIAIU
MeOH (0.1 wmu), pazbaensmu DMF, ¢uibTpoBamu v OYHUINATU C MOMOIIBIO TpernapaTHBHON
BDXX ¢ nonyuenuem Ipumepa 408 (19.6 mr, Bbixon 73%). MS(ESI) m/z: 4142 (M+H)"; 'H
SAMP (500 MI'u, DMSO-de) & 12.86 (s, 1H), 10.64 (s, 1H), 8.34 (d, J/=7.1 I'u, 1H), 7.98 - 7.84
(m, 4H), 7.73 (d, J=7.7 T'y, 1H), 7.61 (d, J/=8.4 I', 2H), 7.54 (s, 1H), 4.18 (s, 3H); BOXX RT =
1.68 mun (Meton E), 1.68 mun (Merton F).

Ipumep 409: N-(4-(4-okco-3,4-nuruapodranasus-1-umpennn)-1-(2,2,2-rpudropstmn)-1H-

npasoi-3-kapOokcaMug
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0
HN /N\N
HATU DIEA - %F
J e

XN DMF, 60 °C
|
O NH
N
O F F NH

Matrix o

IIpomexyrounoe coequnenue 12, 2 TFA (30 mr, 0.064 mmonb) pactBopsuin B cyxom DMF (1
mi), 3areM pobasnsmu 1-(2,2,2-tpudropatuin)-1H-nupason-3-kapboHoByro kucnory (25.0 wr,
0.129 mmoznb) u DIEA (0.068 mn, 0.387 mmons). ITocine nepememnBanys B TeU€HUE S MHUH MPU
koMHaTHOU Temnepartype nobasmnsan HATU (36.8 mr, 0.097 MMOmb), U PEakLIMOHHYIO CMECh
nepememBanu npu 60°C B Teuenue 3 4. PeakunonHywo cmech ObicTpo oxnaxaaan MeOH (0.1
mi), paszbasasiin DMF, ¢unbTpoBaniu M ouHInanid ¢ MOMOLIb0 mpenapatuBHoi BOXX ¢
nony4enuem Mpumepa 409 (21.2 mr, Bbixon 79%). MS(ESI) m/z: 414.1 (M+H)"; 'H SIMP (500
MI'u, DMSO-de) 6 12.82 (s, 1H), 10.32 (s, 1H), 8.34 (d, J/=7.3 'y, 1H), 8.03 (br. s., 1H), 7.98 (d,
J=7.6 I'y, 2H), 7.90 (t, J=7.6 I'y, 2H), 7.75 (d, /=7.3 T'y, 1H), 7.57 (d, J/=7.9 I', 2H), 6.95 (br.
s., 1H), 5.28 (q, J/=8.5 I'y, 2H); BOXX RT = 1.46 mun (Meron E), 1.47 mun (Meton F).

Mpumep 410: 1-(TudTopmern)-N-(4-(4-okco-3,4-quruapodranazun-1-wn)penwn)-1H-
UpPasoji-3-kapOoKkcaMug

NH, 0

o) HATU, DIEA O
\ + .N o
NH N DMF, 80 °C O NN

O
Ipomexyrounoe coequnenue 12, 2 TFA (30 mr, 0.064 mmonb) pactBopsutd B cyxom DMF (1
M), 3ateM nobasisuin 1-(mudropmernn)-1H-nupaszon-3-kapobonosyto kucioty (20.9 mr, 0.129
mmonb) 1 DIEA (0.068 mi, 0.387 mmonb). Ilocne nmepememinBaHus B T€YEHHE 5 MHH TIpU
koMHaTHOU Temnepatype nodasmsimn HATU (36.8 mr, 0.097 MMOmb), 1 PEakIIMOHHYIO CMECh
nepemernmBau npu 60°C B Teuenue 3 4. PeakunoHHy0 cmech ObicTpo oxmasknamun MeOH (0.1
mit), pasbasimsiim DMF, ¢dunbTpoBanm u oYHMINAIM € MOMOIIBI TpenaparuBHoi BIXKX ¢

nonyuenuem Hpumepa 410 (16.6 mr, Beixon 67%). MS(ESI) m/z: 382.2 (M+H)™; 'H AMP (500
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MI'u, DMSO-ds) 6 12.84 (s, 1H), 10.58 (s, 1H), 8.44 (d, J/=2.4 I'u, 1H), 8.34 (d, J/=7.1 I'y, 1H),
8.09 - 7.80 (m, SH), 7.75 (d, J/=7.4 I'y, 1H), 7.58 (d, J=8.4 I'y, 2H), 7.06 (d, J/=2.0 'y, 1H);
B2XX RT = 1.34 mun (Meton E), 1.25 mun (Meron F).

Hpumep 411: 1-(2,2-Andpropatuin)-N-(4-(4-okco-3,4-nurunpodranaszus- 1-un)dennn)-1H-

nupasof-5-kapbokcaMug

Ipumep 411A: Mertun 1-(2,2-ngudropatnn)-1H-nupason-3-kapOokcunar
Ipumep 411B: Metun 1-(2,2-nudTopatin)-1H-nupaszon-5-xkapbokcunar
oo o d

\ 052003, N
TFO" CHFy, — |

N + - N N E
N MeCN, 60 °C =N _>—F \\(
F

H 24

pumep 411A Ipumep 411B
muk 1, s;mronposanue mpu ~25% EtOAc  mmk 2, amounposanue npu ~45% EtOAc

Metun 1H-nupason-3-kapookcunar (0.500 r, 3.96 mmonb) pacTBopsiin B cyxoM MeCN (30 mi),
3arem pobasmsun 2,2-mudTopatun Tpudropmerancyiapponar (0.633 mi, 4.76 Mmonb) ¢
nocienyoumM aodasieHneM kapoonara uesus (1.94 r, 5.95 MMonb), U PeaKIMOHHYIO CMECh
nepememmBany npu 60°C B TeueHue 2 4. PeakIMOHHYIO CMeCh OXJIaXIald 1O KOMHATHOU
temneparypsl, pazdasisuin EtOAc. 3atem nobasnsimn CELITE®, u pacTBOpuTENdb yIAISUIN TTOA
MOHIKEHHBbIM JaBjieHHeM. OCTaTOK OUYMINAIKM ¢ TOMOIIBI (idm-xpomarorpaduu (3arpysxas
tBepaoe BemecTBo Ha CELITE®): smouposanne 0-60% EtOAc/rekcaHom ¢ Mony4eHHEM ABYX
BEILECTB.

Hpumep 411A (0.271 1, 1.425 mmonb, BeIXOA 35.9%) B BHAe OECLBETHOrO CHpOMa: MUK |,
smoupys npu ~25% EtOAc. MS(ESI) m/z: 190.9 (M+H)"; 'H-AMP: (400 MI'u, CDCIs) & ppm
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7.57 (d, /=2.0 I'y, 1H), 6.89 (d, /=2.0 I'u, 1H), 6.31 - 5.95 (m, 1H), 4.98 (td, /=13.1, 4.4 I'ny,
2H), 3.91 (s, 3H); F-SIMP: (376 MI', CDCl3) § ppm -122.87 (s, 2F).
Ipumep 411B: (0.398 r, 2.093 mmonb, Bbxon 52.8%) B BuAe OecuBETHOro cuUpoma: MUK 2,
smoupys npu ~45% EtOAc. MS(ESI) m/z: 190.9 (M+H)"; 'H-AAMP: (400 MI'u, CDCIls) & ppm
7.51 (d, /=2.4 I'y, 1H), 6.87 (d, J/=2.4 I'u, 1H), 6.29 - 5.94 (m, 1H), 4.55 (td, /=134, 4.3 I'ny,
2H), 3.94 (s, 3H); F-SIMP: (376 MI', CDCls3) § ppm -122 .42 (s, 2F).

Hpumep 411C: 1-(2,2-TudTopatun)-1H-nmupaszon-5-kapboHoBast KucioTa
/ o
O OH
f N LiOH = N
N _>7F » <\ _>—F
F THF/MeOH/ Boma, 50 °C F
24

IIpumep 411A (0.398 1, 2.093 mmons) pactBopsnu B THF (8.7 mi) u MeOH (1.7 mn), 3atem
nobasnsi LiOH (1 M B Boze) (6.28 mu1, 6.28 mmonb). Peakuuro HarpeBanu 10 50°C B TeyeHue
2 4. Peakunonnyo cmech ObicTpo oxaxkaanu TFA (0.484 mi, 6.28 MMOJIb) U KOHLEHTPUPOBAIIU
noj TNOHMXKEeHHbIM naBieHueM. Ocratok pasbasmsin DMSO/MeOH/Bomoii u ouMimanu ¢
nomomnpio npenaparuBHoii BOXKX ¢ nonydenunem Ipumepa 411C (0.173 1, BexOn 46.9%) B
Buzie Genoro tTeepaoro semectsa. MS(ESI) m/z: 176.9 (M+H)™; 'H AMP (400 MI', DMSO-ds)
6 13.59 (br. s., 1H), 7.64 (d, /=2.0 T'u, 1H), 6.90 (d, /=2.0 'y, 1H), 6.60 - 6.12 (m, 1H), 4.98 (td,
J=14.5,4.0 T'u, 2H).

IIpumep 411:

NH; o H\F
N
HN .
( Qv
HATU DIEA
~N
NH DMF, 60 °C
0 N
NH
O
Ipomexyrounoe coequnenue 12, 2 TFA (30 mr, 0.064 mmonb) pactBopsutn B cyxom DMF (1
mi), 3ateM nodasisuin Ipumep 411C (22.7 mr, 0.129 mmone) u DIEA (0.068 mu, 0.387 mmoib).

ITocne nmepemernBaHus B TEYEHHE S MUH NP KOMHATHOH Temmiepatype nodasisuiu HATU (36.8
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mr, 0.097 MMONb), W pEaKLUHOHHYK cMech mnepememuBaiu npu 60°C B TeueHume 3 4.
Peaxunonnyro cmech ObicTpo oxnaxnamu MeOH (0.1 mi), pazbasmsiu DMF, ¢unsrpoBanu u
OUMIIAIU ¢ MOoMOINbi0 npenapatuHod BOXKX ¢ monyyennem Ilpumepa 411 (16.6 mr, BbIXOn
67%). MS(ESI) m/z: 396.2 (M+H)"; 'H SIMP (500 MI'u, DMSO-ds) & 12.85 (s, 1H), 10.56 (s,
1H), 8.35 (d, J/=7.1 I'u, 1H), 7.98 - 7.85 (m, 4H), 7.74 (d, /=8.1 I'y, 1H), 7.71 (d, J=1.7 'y, 1H),
7.61 (d, /=8.4 I'y, 2H), 7.20 (d, J/=1.7 I', 1H), 6.56 - 6.25 (m, 1H), 5.03 (td, /=14.6, 3.5 I'Ly,
2H); BOXX RT = 1.38 mun (Meron E), 1.28 mun (Meton F).

Hpumep 412: 1-(2,2-Audpropatun)-N-(4-(4-okco-3,4-nurunpodranazus-1-um)dennn)-1H-

nupasof-3-kapObokcaMug
0 N
SN
|
NH

)

Mpumep 412A: 1-(2,2-TudTopstin)- 1 H-nupazon-3-kapOoHOBasK KUCIOTA

o. [/ o
O OH
B LiOH B
N > N ¢
\\( THF/MeOH/ Boza, 50 °C \\<
F 21 F

Hpumep 411B (0.271 1, 1.43 mmonb) pacrBopsuit B THF (5.9 mir) 1 MeOH (1.2 mi), 3atem
nobasysuiu LiOH (1 M B Bone) (4.28 mu, 4.28 mmonb). Peakuuto HarpeBamu 10 S0°C B TeueHue
2 4. Peakunonnyro cmech ObicTpo oxaaxkaanu TFA (0.329 mu, 4.28 MMOJIb) M KOHLEHTPUPOBAIIU
noj moHWwxkeHHbIM naBieHueM. Ocratok paszbasmsuim DMSO/MeOH/Bomoit u ouwmanu ¢
nomoteio npenaparueHoil BOXXX ¢ monyuennem Ilpumepa 412A (0.177 1, Berxon 71%) B Buze
6enoro Teepnoro Bemectsa. MS(ESI) m/z: 176.9 (M+H)*; 'H SIMP (400 MI'uy, DMSO-ds) &
12.76 (s, 1H), 7.88 (d, /=2.4 'y, 1H), 6.75 (d, /=2.4 'y, 1H), 6.59 - 6.19 (m, 1H), 4.72 (td,
J=152,3.7T1, 2H).

Ipumep 412:
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0 NG
® e

HATU DIEA

SN
NH DMF, 60 °C

IIpomexyrounoe coequnenue 12, 2 TFA (30 mr, 0.064 mmonb) pactBopsuiu B cyxom DMF (1
mi), 3atem nodasisiiu Ilpumep 412A (22.7 mr, 0.129 mmons) u DIEA (0.068 mu, 0.387 mmoib).
ITocne nepemernnBaHus B TeUEHUE 5 MUH NPU KOMHATHOH TeMmiepatype nodasisuiu HATU (36.8
mr, 0.097 MMONb), M peakLUHOHHYI cMech mepememuBanu npu 60°C B TeueHue 3 4.
Peakunonnyto cmech ObicTpo oxnaxnanu MeOH (0.1 min), pasbasisiiu DMF, ¢unsrpoBanu u
ouHnLany ¢ nomoineko npenapatusHoi BOXKX ¢ monyuenunem Ilpumepa 412 (23.3 mr, BbIXO[
91%). MS(ESI) m/z: 396.2 (M+H)"; 'H SIMP (500 MI', DMSO-ds) & 12.79 (s, 1H), 10.26 (s,
1H), 8.30 (d, /=7.1 I'y, 1H), 7.99 - 7.81 (m, 5H), 7.71 (d, J/=7.7 I'n, 1H), 7.53 (d, /=8.4 'y, 2H),
6.86 (d, /=2.0 I', 1H), 6.58 - 6.30 (m, 1H), 4.74 (td, J=15.1, 3.2 I'y, 2H); BOXX RT = 1.31
muH (Meton E), 1.31 mun (Meton F).
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POPMYJIA U3OBPETEHNSA, IPEACTABJIEHHHASA 3AABUTEJIEM JUJIA
PACCMOTPEHUA

1. Coenunenne @opmyisi (1):

(R%0.4

O )
HITH er0 (apMalleBTHUECKH TIPHEMIIEMAS COJTb, T

M npencrasisier coboi N;

R! BiGpan u3 NR°R®, Cs.10 kapOouukna 3amerenoro 1-4 R7 u rerepoluknia BHIGPAHHOTO U3:

</ > (R")14 )
S > (R4 S "SRy P\(NI:) e~
s~ | 2 / s N
N N RS R®

2 2 2

(R")1.3

=’ \Z/
RV

}R7)1-3

4 / \:N R7 7 R7 7

e\{Nb c XN*(\\/(R N4 < ,'N§(\/(R )14

RB/ ?\\\/N\) ?\\\/N\)

O R

< N NH VS S 1-4 ¢ \4\N % 1-4

SN N\N/) ?\‘N,N\) S5 = !

Rl > (R4 ;

S /\//\N A R\\ N‘\/(R7)1‘3 N Na/(R7)1-3

& _l_ X7 vt
NN e NN A &N\ Nz
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, , OS> (R4
R 7 R 7
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2 N = °
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. . , .

R*, B kaxmom ciydvae, He3aBUCHMO BbiOpaH u3 rajoreHa, Cie amkuma, Cig ankokcu, Cig

ankmitno, Ci4 ramoankwmna, -OH, -CH,OH, -OCHF, -OCHF,, -OCF;, CN, -NH;, -NH(Ci4
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anmkui), -N(Ci4 ankmn), -CO2H, -CH2CO2H, -CO2(Ci4 ankun), -CO(Ci4 anxun), -CH2NHa,
-CONH;, -CONH(Ci4 ankum), -CON(Ci4 anxun), -OCH>CO;H, -NHCO(Ci4 amkun),
-NHCO»(C14+ amkui), -NHSO»(Cis4 anxun), -SO;NH», -C(=NH)NH,, kapOomukia u
TeTepOLMKIIA, TTIe YKA3aHHbIC aJIKWJI, AJTKOKCH, aJKHITHO, TAJIOAJKHIII, KapOOLMKI U reTepOLIUKII
samemens! 0-4 R’;

R’
ankmitno, Ci4 ramoankuna, -CH,OH, -OCHyF, -OCHF», -OCF3, CN, -NH;, -NH(C.4+ ankwn),
-N(C14 anxun),, -CO2H, -CH2CO2H, -CO2(C1.4 ankun), -CO(C1.4 ankmn), -CHNH», -CONH,,
-CONH(C14 ankmn), -CON(Cy4 anmkun);, -OCH2CO;H, -NHCO(Ci.4 ankun), -NHCO2(Ci4

B Ka)XIOM cliydae, He3aBUCUMO BbIOpaH m3 rajoreHa, Cie ankwna, Ci4 amkokcu, Cig

ankmn), -NHSO2(Ci4 ankmn), -SO;NH,, -C(=NH)NH,, kapOomnmkjia ¥ TreTepoLMKiIa, Tae
YKa3aHHbIE aJIKWJI, ATKOKCH, JIKIJITHO, TAJIOANIKII, KapOOLMKII U TeTepOLIUKII 3amerieHbl 0-4 R’;
RS

2

B KaXIOM ciyuae, He3aBucumo BbiopaH u3 H, Ci4 ankuna, -(CR®R®)y-Cs.10 kapGormkna u
-(CR°R®),- 4-10 ujeHHOro reTepolMKIa, COAEPKAIIEro aToMbl yruepoja u 1-4 rerepoaToma,
BoIOpanHbX u3 N, NR3, O u S(O)p, rie ykazaHHble ajkul, KApOOLHKI U TeTePOLUKI 3aMelleHbl
1-4R7;

R, B kaxxnom ciyuae, He3aBucuMo BbiOpaH u3 H u Ci4 ankuna;

R’, B kaxzoM ciyuae, He3aBucuMo Buiopan u3 H, =0, NO,, ranorena, Ci.4 ankuna, Ci-4 aJKoKCH,
CN, OH, CF3, -(CH2)n-CO2H, -(CH2)n-CO2(C14 anxun), -(CH2)s-NR®*R®, -NHCO(C1-4 anxun),
-NHCOCF3, -NHCO(C14 ankwn), -NHCO2(CH2)20(C14 ankwn), -NHCO2(CH2)30(C1-4 amkmn),
-NHCO>(CH>),0H, -NHCO»(CH2):NH,, -NHCO2(CH2):N(C1.4 anxuin),, -NHCO,CH,CO-H,
-CH,NHCO»(C14 amkun), -NHC(O)NR®R®, -NHSO(Ci4 anxun), -SO:NHz, -SO;NH(Ci-4
ankmn),  -SO:N(Ci4  amkmn),  -SO;NH(CH2)OH,  -SO;NH(CH:);O(Ci14+  ankmn),
-(CH2)o-CONR®R®,  -O(CHy)p-xapbormkna, -O(CHy)p-rerepormkna, -NHCO-kapborukna,
-NHCO-rerepouukna, -(CH)n-kapbouukna u -(CHz)s-rerepoumkiia, comepsKaliero aToOMbI
yriepona u 1-4 rerepoaroma, BeiOpaHHbiX u3 N, NR®, O u S(O)p, rne ykasaHHble ajKu,
ANKEHWT, aTIKUHII, ATKOKCHJI, KapOOIIMKIT U TeTePOLIUKII 3aMerneHb! 0-4 R’:

R® B xaxmom cnyuae, HesaBucumo BbIOpaH u3 H, Ci ankuna, Ca4 ankenmna, C(O)Ciuankuna,
C(O)xapborukna, C(O)rerepounkina, -(CH2),-C(O)NRR?, C(O)O-ankuna, C(O)O-kapbonukiia,
C(0)O-rereporukia, SOsankuna, SOzkapOonmkia, SOsrerepornukia, SO,NRR?,
-(CH2)n-xapbomukna u -(CHy)p-rereponvikia, rae yKasaHHbIE aJKWUJ, aJKEHWI, KapOOIUKI U
retepolkn 3amemensr 0-4 R,

R’ B kax0M cly4ae, He3aBUCUMO BeiOpaH u3 ranorena, OH, NO,, CHF,, CF3, C14 ankuna, Ci.4

ankokcu, CH,OH, CO(C1.4 ankui), CO2H, CO2(Ci.4 amkun), -(CH2)aNR?R?, -(CH2).CONR?R?,
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-O(CHy)nkapbouukna, -O(CHaz)nrereporukna, -O(CHz)e-9NR*R?, -(CRIR!%),- 4-10 unennoro
reTepOLMKIIA, TAe YKa3aHHbBIE aJIKIII, AJIKOKCHII, KapOOLMKIT U T€TePOLUKII 3aMelneHb 0-4 R®:

R puiGpan u3 H u Ci4 ankuna;

Ra
COCF;3, COxCi4 amxmm), -CONHz, -CONH-Ci4 ankuneH-CO2(Ci4 anxum), Cig

B KoM ciydae, HezasucuMo BbiOpaH u3 H, Ci4 ankuna, -(CH2)nOH, CO(Ci4 anxwun),

ankuieH-CO2(Ci4 ankmn), R, CO2R® u CONHR®; B kadectse anmprepHatuBbl, R? m R* B3sTHI
COBMECTHO C aTOMOM a30Ta, K KOTOPOMY OHU IpPHUCOEAHMHEHBI, ¢ 00pa3oBaHHEM OT 4- IO
10-4IeHHOTO reTepOIMKIA, TJIe YKa3aHHbIE aJIKIJI, AJKIJIEH U reTepOoLuK 3amermeHsl 0-4 RY;

R,
OCF3;, NHz, NO2, N(Ci14 anxun),, CO(Ci4 ankun), CO(Ci4 ranoankun), CO2(Ci4 ankun),
CONH;, -CONH(Ci4 ankum), -CON(Ci4 ankun), -CONH-Ci4 anxuneH-O(Ci4 anxun),
-CONH-C1.4 anxunen-N(Ci.4 ankun), -CONH-Ci4 ankwuneH-N (Cis4 ankumn), -Cig
ankuieH-0-P(O)(OH),, -NHCO»(C1.4 anxun), -R°, COR®, CO2R® u CONHRS;

R, B kaxxnom ciydae, HesaBucuMo BbiOpaH u3 -(CH2)n-Css umkmnoankuna, -(CHz)n-enuna u

B KaXJOM ciydae, He3aBrucuMo BbiOpaH u3 =0, OH, ranorena, Ci.4 ankwmna, Ci.4 alKOKCH,

-(CH2)u-5- 10 6- 4JeHHOTrO reTepoLurKiia, COAepIKalIlero aToMbl yriepona u 1-4 rerepoaroma,
BbIOpaHHbIX u3 rpynnbl, coctosmei u3: N, NH, N(Ci4 anxkun), O u S(O)p;, rme kaxnas
KOJIblLIeBas rpymnmna 3amemena 0-2 RY;

RY, B Ka)X7IOM Cllydae, HE3aBUCHMO BbIOpaH u3 =0, ranorena, -OH, Ci.4 ankuna, NHz, NH(C1.4
ankmn), N(Ci.4 ankun), Ci4 ankokcu u -NHCO(Ci4 ankui) U reTepoLykia, ComepKaiero
aToMbl yriepona u 1-4 rerepoatoma, BbIOpaHHbIX u3 rpymmbl, cocrosimed u3: N, NH, N(Ci4
ankwn), O u S(O)p;

n, B KQKIOM cliy4yae, He3aBUCUMO BbiOpaH 13 0, 1,2, 3 u 4; u

P, B K&KIOM cliy4ae, He3aBUCUMO BbiOpaH u3 0, 1 u 2;

IIPHU YCJIOBUU UTO,

xorna R® mpencrasnser coboit H, R! sBnseTcss unbiv, uem , X

2

a xorna R! mpencrasnser co6oii rereporuki, R® ne sBnstiercsa Cr ankennnom, a R® ve sBnsercs

OH .

2. Coenqunenue 1o 1. 1 BEIOpaHHOE 13!
N-(4-(4-okco-3,4-nurunpodranazus-1-wn)pernn)-2,3-guruapo- 1 H-unnen-2-kapookcamun (44);
N-(4-(4-oxco-3,4-guruapodranazus- 1 -nn)pennn)-2-(mupuann-4-mn)Tra3on-4-kapookcamusg

(45),
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N-[4-(4-oxco-3,4-nuruapodranazun-1-un)permn|-2-penmn-1,3-ruazon-4-kapdokcamun (46);
N-[4-(4-oxco-3,4-nguruapodranazus-1-nn)penmn|-S-(mupuanna-4-mn)-1,3-trnazon-2-
kapbokcamun (47);

N-[4-(4-oxco-3,4-nuruapodranazus-1-nn)pennn|-2-[4-(tpudTopmernn) Gerun]-1,3-tuazon-4-
kapOokcamun (48);
2-(3,5-nu¢propdpennn)-N-[4-(4-okco-3,4-qurnapodranasus-1-umypenunn|-1,3-rnazon-4-
kapOokcamun (49);
4-mermnn-N-[4-(4-okco-3,4-nurnapodranasus-1-mn)penun]-1,3-tnazon-2-kapookcamun (50);
5-mermn-N-[4-(4-okco-3,4-gurunpodranasun-1-wn)penmn|-4H,SH,6H, 7H-[1,3]tuazono[5,4-c]
nupuaAnH-2-kapookcamun (51);

1-meTnn-N-[4-(4-okco-3,4-qurunpodranasun- 1 -mn)pennn]- 1 H-ummunazon-2-kapodokcamun (52);
N-[4-(4-okco-3,4-nuruapodranazun-1-mn)penumn]-4,5,6,7-rerparunpo-1,3-6en3oruazon-2-
kapbokcamun (53);

1-(4-autpodenmn)-N-[4-(4-okco-3,4-qurunpodranasus- 1 -um)denwn | nunepuua-4-
kapOokcamuz (54),

1-anierun-N-[4-(4-okco-3,4-qguruapodranasus- 1 -un)denwn \nunepunua-4-kapookcamun (55),
1-6en3un-N-[4-(4-okco-3,4-aurunpodranasus- 1 -mn)dennn|nunepuans-4-kapookcamun (56);
1-(2-merokcuaTr)-N-[4-(4-0kco-3,4-muruapod rana3zus- 1 -um)heHun | mupponuanH-3 -
kapOokcamup (57),

4-(numetunamMuHo)-N-[4-(4-okco-3,4-nuruapodranasus- 1 -mn)penmn]|oensamun (58),
1-6en3un-N-[4-(4-okco-3,4-quruapodranazun- 1 -un)penun Jnupponuann-3-kapookcamun (59);
N-[4-(4-oxco-3,4-guruapodranazun- 1 -wn)penwn |-4-(muppoauaus- 1 -un)oersamun (60),
N-[4-(4-okco-3,4-nuruapodranazus-1-ni)penmn|-4-(munepuaun- 1 -mn)denzamun (61);
N-[4-(4-oxco-3,4-guruapodranazus- 1 -mn)penwn|-3-(mupponuaus- 1 -un)oersamun (62),
4-(moponun-4-un)-N-[4-(4-okco-3,4-muruapodranasun- 1 -un)dennn |6enzamun (63);
4-(4-merunnunepasus- 1 -mn)-N-[4-(4-okco-3,4-quruapodranazus- 1 -un)penmn|oenzamun (64);
4-(1H-umupnazon-1-mn)-N-[4-(4-okco-3,4-nurunpodranazus- 1 -mn)pernn | oenzamun (65),
3-(mumernnamuno)-N-[4-(4-okco-3,4-nuruapodranaszus- 1 -un)pennn|oenzamun (66);
N-[4-(4-0okco-3,4-nuruapodranazus- 1 -un)penmn|berzamun (67),
N-(4-(4-oxco-3,4-nuruapodranazus- 1 -un)permn)uaaonus- 1 -kapookcamua (76),
N-(4-(1-okxco-1,2-guruapon30x MHONNH-4-1)pernn)uaaonuH- 1 -kapookcamun (77);
6-Merokcu-N-(4-(1-okco-1,2-auruaponzox nHOMUH-4-1i)heHnn)uHnonuH- 1 -kapbokcamun (80);
N-[4-(4-okco-3,4-guruapodranazus-1-nn) pennn|umunasol 1,2-a] nupuaus-2-kapOokcamug

(89);
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1-merun-N-[4-(4-okco-3,4-nuruapodranasus-1-mn)pennn |- 1 H-unnon-2-kapdokcamun (90),
N-[4-(4-oxco-3,4-nuruapodranazus-1-nn)pennn|-2,3-nurunpo- | H-unnen-1-kapdoxcamun (91);
N-[4-(4-0oxco-3,4-nuruapodranazus-1-wn)penmn]-4-(1H-1,2,4-rpuazon-1-un)denzamun (92);
N-[4-(4-0oxco-3,4-nurnapodranazun-1-un)denmn]-2,1-6ersokcazon-3-kapookcamun (93);
6-(numetnaamMuHo)-N-[4-(4-0kco-3,4-nuruapodranazus- 1 -un)denmn]- 1H-unmomn-2-
kapbokcamun (94);

2-metun-N-[4-(4-okco-3,4-nurunpodranasun- 1 -mwrn)denun | umunasol 1,2-a] nupuans-3-
kapbokcamun (95);

5-xnop-1-meTun-N-[4-(4-okco-3,4-quruapodranasus- 1 -um)dpennn]- 1 H-unnon-2-kapbokcamus
(96);

5,5-numeTnn-4-okco-N-[4-(4-okco-3,4-nurunpodranazun- 1 -un)pennn|-4,5,6,7-rerparuapo-1H-
uHnoN-3-Kapookcamun (97);

1-merun-N-[4-(4-okco-3,4-nuruapodranasun-1-mn)penwn |- 1 H-unnazon-3-kapbokcamun (98);
1-6en3un-N-[4-(4-okco-3,4-quruapodranazun- 1 -un)penun |- 1 H-unnazon-3-kapookcamun (99),
5-sTokcu-2-meTnin-N-[4-(4-okco-3,4-muruapodranasus- 1 -mn)penmn] - 1 -6enszodypan-3-
kapOokcamun (100);

5-mermn-N-[4-(4-okco-3,4-nuruapodranasus-1-mn)denmn]- 1 H-uanon-2-xkapbokcamun (101);
N-[4-(4-okco-3,4-nuruapodranazun-1-mn) perun|nupazonol 1,5-a] mupumunmun-2-kapOokcamun
(102);

N-[4-(4-0xc0-3,4-nuruapodranazun-1-un) Gerun|nupaszonof 1,5-a] nupuauH-3-kapOoKkcaMum
(103);

N-[4-(4-0oxco-3,4-nuruapodranazun-1-un) Gernn Jumunasof 1,2-a] nupuguH-3-kapOokcaMum
(104);
5-(6en3unokcu)-2-metun-N-[4-(4-okco-3,4-nuruapodranazus-1-wn)denwn|-1-6enzodypan-3-
kapOokcamupn (105);
S-runpokcu-N-[4-(4-okco-3,4-murunpodranasun-1-wi)penun|-2,3-nuruapo- 1 -6enzodypan-2-
kapOoxkcamupn (106);

1-3Tun-N-[4-(4-okco-3,4-nurunpodranasun-1-wi)dennn|- 1 H-unnon-2-kapbokcamun (107),
4-0kco-N-[4-(4-okco-3,4-nuruapodranazun- 1 -un)denmn]-5-(npomnan-2-un)-3H,4H-
nupposio[2,1-f] [1,2,4]rpuasun-6-kapookcamun (108);
4-0kco-N-[4-(4-okco-3,4-nuruapodranazus- 1 -un)denmn]-4,5,6,7-rerparunpo-1 H-ungazon-3-
kapOokcamupn (109);

N-[4-(4-0okco-3,4-nuruapodranazun-1-un)denwn|- 1 H-mupazono[ 3,4-b Jmupuaun-3-

kapOoxkcamupn (110);
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6-meTni-4-okco-N-[4-(4-okco-3,4-nurunpodranazus-1-wn)dernn]|-4H,5H,6H, 7H-dypo[2,3-
c|mupunun-3-kapookcamun (111);

N-[4-(4-0oxco-3,4-nuruapodranazus-1-un)permn]-[ 1,2,4] Tpuazomno[ 1,5-aJmupumunmnn-2-
kapOoxcamupn (112);

N-[4-(4-0oxco-3,4-nuruapodranazun-1-un) Gerun|nupasono[ 1,5-a] mupumMuguH-3-kapOoKcaMua
(113);

5-xn0p-N-[4-(4-okco-3,4-nurunpodranazun-1-mn)pennn|- 1 H-unnazon-3-kapookcamun (114);
N-[4-(4-0oxco-3,4-nuruapodranazun-1-un)dpenmn|-1,3-6ersornazon-2-kapdbokcamun (115);
2-merun-N-[4-(4-okco-3,4-quruapodranazus-1-un)penun]-4,5,6,7-rerparuapo-2H-unnazon-3-
kapOoxcamupn (116);

4-merokcu-N-[4-(4-okco-3,4-nuruapodranasus- 1 -un)denmn]- 1 H-unanon-3-kapookcamun (117);
N-[4-(4-okco-3,4-quruapodranazun-1-mn)penun|-1,2-6eH3okcazon-3-kapdbokcamun (118);
5-xnop-N-[4-(4-okco-3,4-nurunpodranasun-1-wn) Genun]-1H-nmuppono[2,3-b Jnupunms-2-
kapOokcamun (119);

5-¢rop-N-[4-(4-0kco-3,4-nurunpodranazus-1-mn)dennn]- 1 H-nmupposno [2,3-b]nupuaun-3-
kapOokcamun (120);

6-metun-N-[4-(4-okco-3,4-nuruapodranazun-1-mn)denmn | ummnasol 1,2-a] nupasus-2-
kapOokcamun (121);

1-merun-N-[4-(4-okco-3,4-nuruapodranasun-1-mn)penwmn |- 1H-unnon-3-kapbokcamun (122);
5-merokcu-N-[4-(4-okco-3,4-nurunpodranaszus- 1-wi)denun|- 1 H-unnazon-3-kapookcamu
(123);

8-x510p-N-[4-(4-0kc0-3,4-nuruapodranasun- 1 -wn)penmn |umuaaszof 1,2-a] nupasus-2-
kapOokcamupn (124);

5-merokcu-N-[4-(4-okco-3,4-guruapodranazus- 1 -wn)denwn]- 1 H-unnon-2-kapookcamun (125);
7-meTuin-N-[4-(4-okco-3,4-nurunpodranasun- 1 -mn)denun | umunasol 1,2-a] nupuaua-2-
kapOokcamupn (126);

6-merokcu- 1-metnin-N-[4-(4-okco-3,4-nurunpodranazus- 1 -umn)pernn |- 1 H-uamon-2-
kapOokcamun (127);

N-[4-(4-oxco-3,4-guruapodranasun- 1 -un)pennn |-6-(nmponan-2-mnokcn)- 1 H-unnon-2-
kapOokcamup (128);

7-merokcu-N-[4-(4-okco-3,4-qurnapodranasus- 1 -un)penmn]- 1 H-unnon-2-kapdokcamun (129);
5-sTokcu-1-merun-N-[4-(4-okco-3,4-murunpodranasus-1-un)dpenmn|- 1 H-uanon-2-
kapOoxkcamupn (130);

2-merun-N-[4-(4-okco-3,4-qurnapodranasus-1 -mn)penwn|-2H-nnnazon-3-kapbokcamun (131);
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N-[4-(4-oxco-3,4-nquruapodranazus-1-nn)penmn|-1-(nponan-2-mun)- 1 H-uagazon-3-
kapOoxcamupn (132);

N-[4-(4-0oxco-3,4-guruapodranazun-1-mn) pernn|umunasol 1,2-a] nupazun-2-kapOokcaMun
(133),

N-[4-(4-okco-3,4-guruapodranazus-1-un)pennn|-SH,6H, 7H,8H-umunazo[ 1,2-a]mupuaun-2-
kapbokcamuy (134);

N-[4-(4-0oxco-3,4-guruapodranazus- 1 -mn)penun|- 1 H-nuppono[2,3-b|nupuaun-3-kapOokcamun
(135);

1-6en3un-N-[4-(4-okco-3,4-quruapodranasus- 1 -un)penun|- 1 H-unnon-2-kapbokcamun (136);
1-(2-ruppoxcu-2-merunnponn)-N-[4-(4-okco-3,4-nurunpodranazus- 1 -un)pennn]- 1 H-
uHpason-3-kapooxcamun (137);
1-(2-ruppoxcu-2-merunnponun)-N-[4-(4-okco-3,4-nurunpodranazus- 1 -un)penun|- 1 H-unnon-
3-xap6okcamun (138);

2,7-numetnin-N-[4-(4-okco-3,4-nurunpodranasus- 1 -un)bennn | umunasol 1,2-a]nupunun-3-
kapbokcamun (139);

2-3tun-N-[4-(4-okco-3,4-nurunpodranasun-1-un) Genmn|umunasol 1,2-a] nupumuaus-3-
kapOokcamun (140);

6-meTokcu-N-[4-(4-okco-3,4-quruapodranasus- 1 -wn)penwn|nupaszono| 1,5-anupunus-3-
kapOokcamupn (141);

1-[2-(numeTunamuno) 31ui|-N-[4-(4-okco-3,4-murunpodranasus- 1 -wn)pennn]-1 H-unnazon-3-
kapOokcamupn (142);

2-(okcuran-3-unmetni)-N-[4-(4-okco-3,4-nuruapodranasus- 1 -un)dpenmn|-2H-unnazon-3-
kapOokcamupn (143);

1-(oxcuran-3-unmetnn)-N-(4-(4-okco-3,4-quruapodranazus- 1 -un)dpenmn)- 1 H-unnazon-3-
kapOokcamuz (144);,

1-[(3-merunokcuTtan-3-un)meti |-N-[4-(4-okco-3,4-nuruapodranazus- 1 -un)penwn]- 1 H-
uHa3on-3-kapookcamuy (145);
N-[4-(4-oxco-3,4-nguruapodranazus-1-ni)penmn|-1-(okconan-3-unmerin)- 1 H-ungazon-3-
kapOokcamuy (146);,

1-[3-(6en3mnokcn )-2-ruapokcurpornui|-N-[4-(4-okco-3,4-murunpodranasus- 1 -un)penun |- 1H-
uHna3on-3-kapookcamun (147);

N-[4-(4-0oxco-3,4-nuruapodranazun- 1 -un)denmn|-1-(okconan-2-unmerwn)- | H-unnaszon-3-

kapOokcamup (148);
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1-(2,3-purunpokcunponmi)-N-[4-(4-okco-3,4-nuruapodranazus- 1 -mn)pernn]- 1 H-unnazon-3-
kapbokcamup (149);,

1-(okcan-4-unmeTmin)-N-[4-(4-okco-3,4-nurunpodranasus- 1 -wi)penmn|-1 H-ungazon-3-
kapOoxcamupn (150);

1-(2-merokcuatni)-N-[4-(4-okco-3,4-muruapodranasus- 1 -un)dennn|-1H-uagazon-3-
kapOoxcamun (151);

1-(oxcuran-2-unmertun)-N-[4-(4-okco-3,4-quruapodranasus- 1 -un)penmn|- 1H-unnazon-3-
kapOoxcamun (152);
1-(2-ruppoxcunponun)-N-[4-(4-okco-3,4-quruapodranasun-1-un)penwnn|-1 H-unnazon-3-
kapOoxcamun (153);

1-[2-(2-meTokcuatoken) 3tui]-N-[4-(4-okco-3,4-qurunpodranaszun- 1 -un)bennn|- 1 H-ungazon-
3-xapOoxcamun (154);

1-(2-ruppoxcmyTiun)-N-[4-(4-okco-3,4-qurunpodranazun- 1 -un)bennn|- 1H-unnazon-3-
kapOokcamun (155);

1-[2-(okcan-4-nm)aTii |-N-[4-(4-okco-3,4-nurunpodranasus- 1 -un)penwn |- 1 H-unnazon-3-
kapOokcamun (156);

1-[2-(6en3unokcu)aTin |-N-[4-(4-okco-3,4-nurunpodranasus- 1 -un)pennn |- 1 H-unnazon-3-
kapOokcamuz (157);,
6-¢pTop-1-(2-runpokcu-2-merunmnponun)-N-[4-(4-okco-3,4-quruapodranazus-1-wi)penmn]- 1 H-
uHnason-3-kapookcamuy (158);

6-¢pTop-1-(okcuran-3-unmernn )-N-[4-(4-okco-3,4-nuruapodranaszus- 1 -wn)dennn|- 1 H-
uHa3on-3-kapookcamun (159);

N-[4-(4-okco-3,4-guruapodranazus-1-mi)penmn|- 1 -(mupuaun-2-unmerin)- 1 H-unnazon-3-
kapOokcamupn (160);

N-[4-(4-oxco-3,4-guruapodranazus-1-mn)penmn|- 1 -(mupuann-3 -unmerin)- 1 H-uanazon-3-
kapOokcamup (161);

1-[3-(6en3mnokcu)npori |-N-[4-(4-okco-3,4-nuruapodranasus- 1 -un)denwmn |- 1 H-unnazon-3-
kapOokcamun (162);
1-(3-meTokcunpomnun)-N-[4-(4-okco-3,4-nurunapodranasus- 1 -mn)penmn|-1H-ungazon-3-
kapOokcamupn (163);
1-(3-ruppoxcunpornun)-N-[4-(4-okco-3,4-muruapodranasus-1-un)penwn|-1 H-ungazon-3-
kapookcamuy (164),

N-[4-(4-oxco-3,4-guruapodranazus-1-nn)pennn|- 1 -(mupuanna-4-unverin)- 1 H-uanazon-3-

kapOokcamupn (165);
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N-[4-(4-0oxco-3,4-nuruapodranazun-1-un)denwn]- 1 H-mupporo [3,2-c|mupunun-3-kapOokcamug
(166);

5-¢rop-1-(2-runpokcu-2-merunnponn)-N-[4-(4-okco-3,4-nurunpodranazus- 1 -wn)pennn]- 1 H-
uHna3on-3-kapookcamun (167);
1-(okcan-2-unmernn)-N-[4-(4-okco-3,4-nuruapodranaszus-1-mn)dennn|-1H-uanazon-3-
kapOoxcamun (168);

1-(2-ruppoxcu-2-merunnponn)-N-[4-(4-okco-3,4-gurunpodranazus- 1 -wn)pennn]- 1 H-
nupposo [2,3-b]mupunun-3-kapbokcamun (169);

N-[4-(4-0oxco-3,4-nuruapodranazus- 1 -un)permn|- 1-[3-unmernn|- 1 H-unnazon-3-kapbokcamun
(170);

N-[4-(4-0oxco-3,4-nuruapodranazun- 1 -un)penmn|- 1-[okconan-3-unmerwn |- | H-unnazon-3-
kapOoxcamun (171);

6-(2-rugpoxcu-2-merTunnponokcu)-N-[4-(4-okco-3,4-nuruapodranazus- 1 -mn)
¢benun|nmupaszono[ 1,5-a] nupunun-3-kapdokcamun (172);
5-¢rop-N-[4-(4-0kco-3,4-nuruapodranaszun-1-mn)dennn]-1-(okconan-3-unmernn)- 1 H-
uHnason-3-kapookcamun (173);
6-¢rop-N-[4-(4-okco-3,4-npuruapodranaszun-1-nn)dennn]-1-(okconan-3-unmernn)- 1 H-
uHna3on-3-kapookcamuy (174);

6-(2-meTokcHaTOKCH )-N-[4-(4-0KC0-3,4-muruapodranasun- 1-un) ¢penwn Jnupazonof1,5-a]
nupuanH-3-kapookcamun (175);

N-[4-(4-okco-3,4-guruapodranazus-1-mn) penun]-6-[2-(mupponuaus-1-

wi)3TokcH [nupasodol 1,5-alnupunun-3-kapbokcamun (176);

6-[2-(numerniamMuno) 3TokcH |-N-[4-(4-0kco-3,4-nurnapodranaszus- 1 -wn)denwn|mupasonol 1,5-
almupunun-3-kapookcamun (177);
5-¢rop-1-(2-merunmpon-1-en-1-nm)-N-[4-(4-0kco-3,4-nurunpodranazus- 1 -mn)dennn]-1H-
uHna3on-3-kapookcamuy (178);
6-¢pTop-1-(2-meTunnpon-1-eH-1-m)-N-[4-(4-0okco-3,4-quruapodranazus- 1 -mn)dennn]- 1 H-
uHna3o-3-kapookcamun (179);

6-¢pTop-5-meTokcu-N-[4-(4-okco-3,4-nuruapodranazus- 1 -mn)dennn]-1-6enzodpypan-2-
kapOokcamupn (180);

5-(2-runpokcu-2-meTuanponokcu )-N-[4-(4-okco-3,4-nurunpodranazus-1-
un)pernn|mupasono[ 1,5-a]mupunun-3-kapbokcamun (181);
5-merokcu-N-[4-(4-okco-3,4-nurunpodranaszus- 1 -wn)denmnn|mupazono[ 1,5-aJmupuaus-3-

kapOokcamupn (182);
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N-[4-(4-oxco-3,4-guruapodranazus-1-nn) pernn]-5-[2-(mupponuans-1-

wn)3TokcH [nupasodnol 1,5-a]nupunnn-3-kapookcamun (183);
5-(2-meToxcusTokcn)-N-[4-(4-0kco-3,4-nurnapodranasus- 1 -um)denwn |nupazono| 1,5-
a|mupunun-3-kapookcamun (184);
5-(2-runpokcumnponokcu)-N-[4-(4-okco-3,4-guruapodranasus-1-ni) ¢pennn Jnupaszomnol1,5-a]
nupuanH-3-kapookcamun (185);

5-(2-runpokcuyTokcn )-N-[4-(4-okco-3,4-gurunpodranazus- 1 -mn) Gernn|nupaszomno[1,5-a]
nupuanH-3-kapookcamun (186);

5-[2-(mopdonun-4-nn)3Tokcu |-N-[4-(4-okco-3,4-nurunpodranazus- 1 -mn)pennn|mupasonol 1,5-
a|mupunaun-3-kapookcamun (187);

6-[2-(mop¢onun-4-un) stokcu]-N-[4-(4-okco-3,4-gurunpodranazus-1-mn)

benmn|nupaszono| 1,5-a] nupunun-3-kapdokcamun (188);
5-mermn-N-[4-(4-okco-3,4-nuruapodranazun-1-mn)denwnn]-1-pennn- 1 H-nupazon-4-
kapOokcamun (189);

N-[4-(4-0okco-3,4-nuruapodranazun-1-mn)pennn|- 1 -pennn-S-(rpudropmernn)- 1 H-nupazon-4-
kapOokcamun (190);

N-[4-(4-0okco-3,4-nuruapodranasun- 1 -mn)dpennn|- 1 -pennn-1 H-nupaszon-4-kapbokcamun (191);
1-merun-N-[4-(4-okco-3,4-nuruapodranasun-1-mn)penmn|-5-pennn- 1 H-nupazon-4-
kapOokcamupn (192);

3-(3-xnop-2-propdenmn)-N-[4-(4-okco-3,4-nurunpodranazus- 1 -mn) pennn|-4,5-gurunpo-1,2-
okcazoi-S-kapookcamun (193);

5-(2-runpokcu-3-MeTOKCUIPOnoKcH )-N-[4-(4-okco-3,4-nurunpod tanasus- 1 -wmn)
¢denmn|mupaszono[ 1,5-a] nupunun-3-kapdokcamun (194);
1-(3-meTundennn)-N-[4-(4-okco-3,4-nuruapodranazus- 1 -un)denwn |- 1 H-umunazon-4-
kapOokcamupn (195);

N-[4-(4-0kco-3,4-nuruapodranazus-1-un)denwn|-3-penmn-4, S-nurunpo-1,2-okcazon-5-
kapOokcamupn (196);

1-(2-meTokcudenmn)-N-[4-(4-okco-3,4-nuruapodranazus- 1 -un)penwn|- 1 H-nmupazon-4-
kapOokcamupn (197);

1-(3-xnopdenmn)-N-[4-(4-okco-3,4-nuruapodranazun-1-un)denwn |- 1 H-mupazon-4-
kapOokcamupn (198);

5-xnop-N-[4-(4-okco-3,4-nurunpodranazus- 1 -wn)pernn]-1-¢pennn- 1 H-nmupazon-4-
kapOokcamupn (199);

1-6en3un-N-[4-(4-okco-3,4-muruapodranasus- 1 -nn)pennn|-1 H-nupazon-4-kapdokcamun (200);
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5-(amamanTan-1-um)-1-merun-N-[4-(4-okco-3,4-guruapodranazus-1-nn)pennn |- 1 H-nupazon-3-
kapOokcamup (201);
1-(3-x710p-2-pTopdenmn)-5-metmn-N-[4-(4-okco-3,4-nuruapodranasus-1-nm)penmn]-1H-
npaszon-4-kapookcamun (202),

1-(3-meTokcudenmn)-N-[4-(4-okco-3,4-nuruapodranazus- 1 -wn)penmn|- | H-nmupazon-4-
kapOoxcamug (203);

1-3tun-N-[4-(4-okco-3,4-guruapodranasus-1-nn)pennn]- 1 H-nupazon-3-kapookcamun (204);
1,5-numeTnn-N-[4-(4-okco-3,4-nurunpodranaszun- 1 -wn)dennn |- 1 H-nupazon-3-kapOokcamun
(205);
5-tper-Oytun-1-metun-N-[4-(4-okco-3,4-nurunpodranazun-1-un)denun |- 1 H-mupazon-3-
kapOoxcamun (206);

1-meTni-N-[4-(4-okco-3,4-qurunpodranasun-1-mn)dennn]-5-perun- 1 H-nmupazon-3-
kapOoxcamun (207);

1-6ens3un-5-mernn-N-[4-(4-okco-3,4-nuruapodranazun- 1 -un)pennn]- 1 H-nupazon-3-
kapOokcamun (208);

1-(3-merundennn)-2-okco-N-[4-(4-okco-3,4-nuruapodranaszus- 1 -un)peHun |nuppoauus-3-
kapOokcamuz (209);

1-(4-metundenni)-5-okco-N-[4-(4-okco-3,4-quruapodranazus- 1 -un)heHun |nupponuans-3 -
kapOokcamupn (210);

1-(3-xnop-2-¢propdenrn)-5-okco-N-[4-(4-okco-3,4-nuruapodranasuH-1-
i) eHn | mupponuauH-3-kapookcamun (211);

1-meTu1-N-[4-(4-okco-3,4-nuruapodranaszus- 1 -un)dennn |- 1 H-nupazon-4-kapookcamun (212);
5-merun-N-[4-(4-okco-3,4-nurunpodranasun- 1 -un)penwnn|- 1 -pennn- 1 H-mupazon-3-
kapOokcamupn (213);

5-merun-1-(2-metundenn)-N-[4-(4-okco-3,4-nuruapodranazus- 1 -un)denwmn]- 1 H-nmupazon-4-
kapOokcamupn (214);
2-0kc0-N-[4-(4-okco-3,4-nuruapodranazus- 1 -un)denwn]- 1 -permnmupponuaus-3-kapOokcaMu
(215);

1-(2-meTokcudenmn)-2-okco-N-[4-(4-okco-3,4-qurunpodranaszu- 1 -wi)HeHu | iuppoTHInH-3 -
kapOokcamupn (216);

5-okco-N-[4-(4-okco-3,4-nurunpodranaszus- 1 -wn)penun]- 1 -perunmupponuana-3-kapOokcamu
(217);

5-okco-N-[4-(4-0kco-3,4-murunpodranaszus- 1 -wn)penun]-1-(mponas-2-win) muppoNuanH-3-

kapOokcamupn (218);
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3,5-numeTmn-N-[4-(4-okco-3,4-nurunpodranasun- 1 -mn)pennn|-1-pennn- 1 H-mupazon-4-
kapOokcamupn (219);

1-(2-xnopdenmnn)-N-[4-(4-okco-3,4-muruapodranazun-1-un)denwn |- 1 H-mupazon-4-
kapOoxcamupn (220);
N-[4-(4-oxco-3,4-nguruapodranazus-1-nn)pennn|-1-pennn-S-(nponan-2-mn)-1H-1,2,3-rpuazon-
4-xapOokcamun (221);

1-(2-proppennn)-5-mernn-N-[4-(4-okco-3,4-qurunpodranazus- 1-mn)pernn]-1H-1,2,3-
Tpuazon-4-kapookcamun (222);
5-[4-(2-runpoxcunponan-2-un)pennn]-3-metun-N-[4-(4-okco-3,4-gurunpodranazun-1-
un)pennn]-1,2-okcazon-4-kapookcamun (223);,

5-[4-(runpoxcumernn) ¢penun|-3-metun-N-[4-(4-okco-3,4-nuruapodranaszus-1-um)dennn]-1,2-
okcazoi-4-kapookcamun (224);
1-(3-xnopdennn)-5-31un-N-[4-(4-okco-3,4-nurnapodranasus-1-mn)denwmn]-1H-1,2,3-rpuazon-
4-xapbokcamun (225);
N-[4-(4-0okco-3,4-nuruapodranasus-1-mn)dennn|- 1 -pennn-1H-nupaszon-3-kapbokcamun (226);
1-merun-N-[4-(4-okco-3,4-nuruapodranasus-1-mn)penwn |- 1 H-nupaszon-3-kapookcamun (227);
3-merun-N-[4-(4-okco-3,4-nuruapodranasun- 1 -un)pennn]- 1 -pennn- 1 H-nmupazon-4-
kapOokcamuz (228);

1-merun-N-[4-(4-okco-3,4-nuruapodranasun-1-mn)penwn |-5-nponun-1H-nupazon-3-
kapOokcamup (229);

N-[4-(4-0xco-3,4-nuruapodranazun- 1 -un)penwmn|-2-penmn- 1 H-umunazon-4-kapookcamua
(230),
N-[4-(4-okco-3,4-nguruapodranazus-1-min)penmn|-1-pennn-S-nponun-1H-1,2,3-Tpuazon-4-
kapOokcamup (231);

5-merun-N-[4-(4-okco-3,4-nurunpodranasus- 1 -un)pernn]-1-[3-(tpudropmernn)penmn]- 1 H-
1,2,3-tpuazon-4-kapbokcamun (232);
1-3tun-N-[4-(4-okco-3,4-quruapodranasus-1-mn)penmn |- 1 H-umunazon-S-kapookcamun (233);
N-(1-tper-OyTun-3-{[4-(4-okco-3,4-muruapodranasun-1-un)penmn|kapdbamonn }- | H-mupazon-
4-nn)nupuann-4-kapookcamun (234);
I-tper-OyTuin-5S-metun-N-[4-(4-okco-3,4-muruapodranasus- 1 -un)dennn |- 1 H-nupazon-3-
kapOokcamupn (235);
N-[4-(4-0okco-3,4-nuruapodranazun-1-un)denwn|-1-penmn-1H-nupazon-5-kapdbokcamun (236),
N-[4-(4-oxco-3,4-guruapodranazus- 1 -nn)penwn|-S-(mupuann-2-mn)-1H-1,2 4-tpuazon-3-

kapOokcamupn (237);
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2-(2,3-nuxnop¢ennn)-S-mermn-N-[4-(4-okco-3,4-nuruapodranaszus- 1 -mn)dennn|-2H-1,2,3-
Tpuazon-4-kapbokcamun (238);
1-(2-umano-5-metokcugenmn)-N-[4-(4-okco-3,4-muruapodranazus- 1 -un)penmn|-1H-1,2 4-
Tpuazon-3-kapookcamun (239);

N-[4-(4-0kco-3,4-nguruapodranazus- 1 -un)penun|- 1 -(mupuann-2-un)-1H-1,2 4-tpuazon-3-
kapbokcamuy (240);
4-merun-N-[4-(4-okco-3,4-qurnapodranasus-1-mn)pennn]-2-(1,2,3,4-reTparuipoX HHOINH- 1 -
un)-1,3-tuazon-S-kapookcamun (241),

2-metun-N-[4-(4-okco-3,4-nurunpodranazun- 1 -mwrn)dpennn|- 1 H-ummunazon-4-kapookcamun
(242),
4-merun-N-[4-(4-okco-3,4-qurnapodranasus-1-un)penun]-2-(pennnamuno)-1,3-ruazon-5-
kapOokcamuy (243);

1-(2-ruppoxcu-2-merunnponui)-N-[ 3-metnin-4-(4-okco-3,4-nuruapodranasus- 1 -mn)penmn] -
1H-unpazon-3-kapbokcamun (301);

1-(2-ruppoxcu-2-mermnnponui)-N-[ 3-mernin-4-(4-okco-3,4-quruapodranasus- 1 -mn)penmn] -
1H-unnon-3-kapookcamun (302);

1-[2-(numerunamuno) 31w |-N-[ 3-metun-4-(4-okco-3,4-guruapodranasus-1-mn)pennn |- 1H-
uHna3on-3-kapookcamun (303);

2-[2-(numernnamuHo) 31U |-N-[ 3-MeTrn-4-(4-okco-3,4-nuruapodranazus- 1 -un)denrn|-2H-
uHaa30J-3-kapbokcamu (304),

N-[3-meTun-4-(4-okco-3,4-nuruapodranasus- 1 -wn)perwn|-2-(okcuran-3-uamerin )-2H-
uHa3on-3-kapookcamun (305);

N-[3-meTun-4-(4-okco-3,4-nuruapodranasun- 1 -un)penmn]-2, 1 -6eH30kca301-3-kapOoKcamMu
(306);

oensun 4-[(3-{[3-meTmin-4-(4-okco-3,4-quruapodranasun- 1-mn) Genmn|kapdbamon j-1H-
uHIa30- 1 -wn)Metwi| nunepunus-1-kapbokcunar (307);
5-¢rop-N-[3-meTmn-4-(4-okco-3,4-muruapodranasun-1-un) ¢penwmn]-1H-muppomno[2,3-b]
nupuaAnH-3-kapookcamua (308);

7-merokcu-N-[3-metni-4-(4-okco-3,4-nurunpodranazus- 1 -mn)pernn |- 1 H-uanon-2-
kapOokcamupg (309);

N-[3-metnin-4-(4-okco-3,4-nurunpodranazus- 1 -mwn)dennn|nupaszonol 1,5-a] mupuann-3-
kapOokcamupn (310);

2-metun-N-[3-meTn-4-(4-okco-3,4-nuruapodranazun-1-mn) Gerwn Jumunasof 1,2-a] mupuaus-

3-kapbokcamun (311);,
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N-[3-metnin-4-(4-okco-3,4-nurunpodranazus-1-mn)dennn|umunasol 1,2-a] nupuann-3-
kapOokcamupn (312);

N-[3-meTmin-4-(4-okco-3,4-nuruapodranasus- 1 -wn)penmn|- 1 -(okcan-4-unmermn)- | H-unnasos-
3-xapOoxcamun (313);

N-[3-metnin-4-(4-okco-3,4-nurunpodranazus-1-mn)dennn]-1-[ (3-meTrnokcuTaH-3-11)METHII |-
1H-unnazon-3-kapookcamun (314);
N-[3-metnn-4-(4-okco-3,4-nurunpodranazus-1-mn)pennn|-6-[2-(mupponunus-1-mn)3TokcH]
nupasono| 1,5-a]Jmmpunun-3-kapbokcamun (325);,
N-[3-xn0p-4-(4-oxco-3,4-nurunpodranazus-1-mn)pennn]- 1 -(2-rugpoxcu-2-merunnponmin)- 1 H-
uHna3on-3-kapookcamun (315);

tper-Oytun 3-[(3-{[3-xn0p-4-(4-okco-3,4-quruapodranasus-1-mn)penun |kapdbamonn -1 H-
uHAa30J-1-mn)mermn| azeruans-1-kapookcunar (316);
N-[3-xn0p-4-(4-0kco-3,4-nuruapodranazun-1-mn)dennn Jumunasol 1,2-a] mupuans-3-
kapbokcamun (317);

N-[3-xn0p-4-(4-0kco-3,4-nurunpodranazus-1-mn)dennn]- 1 -(okcan-4-unmernn)- | H-ungazon-3-
kapOokcamun (318);
N-[3-xn0p-4-(4-0kco-3,4-nuruapodranaszun-1-mn)dennn]-1-(okconan-3-mnmernn)- 1 H-
uHna3on-3-kapookcamun (319);

N-[3-xn0p-4-(4-okco-3,4-nurunpodranazus- 1 -mn)dennn]-1-[ (3-MeTHIOKCUTAH-3 - 1T )METHI |-
1H-unnazon-3-kapbokcamun (320);

1-((1-(4-I'uppoxcubytun)nunepuana-4-win)merun )-N-(3 -metuin-4-(4-okco-3,4-
muruapodranasus-1-wn)pernn)-1 H-unnazon-3-kapookcamun (321);
1-((1-(4-I'uppoxcudytui)nunepuanH-4-win)merun )-N-(4-(4-okco-3,4-nuruapodranazus- 1 -
wn)ennn)- 1 H-unnazon-3-kapookcamun (322);

N-(3-Metun-4-(4-okco-3,4-nuruapodranaszus- 1 -mwn)denmn)uanonus- 1 -kapbokcamun (324),
1-(Azerunun-3-unmeTnn)-N-(3-metnin-4-(4-okco-3,4-qurunpodranasus- 1 -wmn)penmn)-1H-
UHIA30J1-3-KapOokcamuy (326);

1-(Azetunun-3-unmeTin)-N-[ 3-xnop-4-(4-okco-3,4-nurunpod ranasus- 1 -wn)penmn|-1H-
uHIa30-3-kapookcamuy (327);

2-(3-{[4-(4-okco-3,4-murunpodranasus- 1 -nn)penmn |kapdbamonn -1 H-unpazon- 1 -un)ykcycHast
kucnora (328);
1-((1-Auernnazerunus-3-un)metin)-N-(3-xnop-4-(4-okco-3,4-nurunpodranazus- 1 -un)pern)-

1H-unnazon-3-kapbokcamun (329);
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N-(3-Metun-4-(4-okco-3,4-nuruapodranazus- 1 -uwn)dennn)-1-((1-meTunazeTuanH-3 -1i1)METHII)-
1H-unnazon-3-kapbokcamun (330);

3-(3-((4-(4-Oxco-3,4-nurunpodranazus- 1 -mn)pernn)kapdamornn)- 1 H-unnazon-1-
un)nponanosas kuciota (331);

Metun 3-(3-((4-(4-okco-3,4-nurnapodranasus-1-nn)pennn)kapdbamonn)-1 H-uanazon-1-
un)npomnanoar (332);
1-(3-T'unpoxcu-3-metunodyrmn)-N-(4-(4-okco-3,4-guruapodranazus-1-wn)pennn)- 1 H-unnazon-
3-xapOoxcamun (333);

1-(2-((2-I uapOKCH-2-METUIIIIPOIIIT ) aAMUHO )-2-0KCO3THI )-N-(4-(4-0kc0-3,4-nuruapodranazuH-
1-un)pennn)-1H-unnazon-3-kapbokcamun (334);
1-(2-(((1-I'mrpoKCULIMKIOO0Y THIT)METUIT )AMUHO)-2-0KCO3 T )-N-(4-(4-0Kkc0-3,4-
auruapodranasus-1-nn)pennn)-1 H-unnazon-3-kapbokcamun (335);
1-(3-((2-I'mopoxcu-2-MeTUIIIPONIIT )aMUHO)-3-0Kconpornui)-N-(4-(4-okco-3,4-
auruapodranasus-1-nn)pennn)-1 H-unnazon-3-kapbokcamun (336);
1-(3-Mop¢onuno-3-okconponun)-N-(4-(4-okco-3,4-guruapodranasun-1-mn)pennn)-1H-
uHa3on-3-kapookcamun (337);
1-(Azerunun-3-unmernn)-N-(4-(4-okco-3,4-quruapodranasus- 1 -un)dpennn)- 1 H-ungazon-3-
kapOokcamuz (338);

1-((1-Auernnazeruau-3-un)meTin )-N-(4-(4-okco-3,4-quruapodranasus- 1 -un)denwn)- 1 H-
uHna3on-3-kapookcamuy (339);
1-((1-Metunazerunus-3-uin)metin)-N-(4-(4-okco-3,4-muruapod ranasus- 1 -ui)penmn)- 1 H-
uHa3on-3-kapookcamuy (340);

Metwun 3-((3-((4-(4-okco-3,4-nurunpodranazus- 1 -mn)dennn)kapdamornn)-1 H-unnazon-1-
WI)METHT)a3eTuAnH- 1 -kapOokcunar (341);

N-(4-(4-oxco-3,4-guruapodranazus-1-mi)penmn)- 1 -(munepuann-4-mimernn)- | H-unnazon-3-
kapOokcamup (342),
1-((1-AuernnnunepunuH-4-mn)metin)-N-(4-(4-okco-3,4-nuruapodranazus-1 -nn)penmn)- 1 H-
uHIa30-3-KapOokcamuy (343);

Mertun 4-((3-((4-(4-okco-3,4-nurunpodranazus- 1-mn)dernn)kapdamornn)-1 H-unnazon-1-
WI)METWI)TUnepuanH- 1 -kapOokcunar (344),

1-(2-T'uppokcu-2-merunmnponui )-N-(3-merokcu-4-(4-okco-3,4-quruapodranasus- 1 -um)pexrn)

1H-unnazon-3-kapbokcamun (345);
N-(3-Otokcu-4-(4-okco-3,4-quruapodranasus- 1 -un)penwn)- 1 -(2-rugpokcu-2-MeTUITTPOTINI) -

1H-unnazon-3-kapbokcamun (346);
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N-(3-Otokcu-4-(4-okco-3,4-nuruapodranasus- 1 -un)penmn)-1-((terparunpodypan-3-
un)merun)- 1 H-uanazon-3-kapbokcamun (347),
N-(3-Merokcu-4-(4-okco-3,4-nurunpodranaszus- 1-un)dennn)-1-((rerparuapodypas-3-
un)merun)- 1 H-uanazon-3-kapookcamun (348);

ITponan-2-un 4-[(3-{[4-(4-okco-3,4-quruapodranasus-1-ni)penun |kapdbamonn | - | H-unnazon-
l-un)mernn|munepuans-1-kapookcunar (349);

2-@ropatun 4-[(3-{[4-(4-okco-3,4-nurunpodranazus-1-mn)dernn|kapdbamonn } -1 H-uanazon-1-
WI)METWI |[nunepuant- 1 -kapookcunar (350);

2,2,2-Tpudropatun 4-[(3-{[4-(4-okco-3,4-nqurunpodranasus-1-mr)penwn|kapdbamon }-1H-
uHIa30- 1 -mn)Merun | nunepuans- 1 -kapookcunar (351);
N-(2-Metokcu-4-(4-okco-3,4-qurunpodranazus- 1-mn)pennn)- 1 -((rerparugpodypan-3-
un)merun)- 1 H-unnazon-3-kapookcamun (352),
1-(2-I'mapoxcu-2-mermnnponun)-N-(2-ruapokcu-4-(4-okco-3,4-npuruapodranazus-1-
wn)ennn)-1H-unnazon-3-kapookcamun (353);
N-(2-I'uppokcu-4-(4-okco-3,4-nuruapodranazun- 1 -mn)dennn)-1-((terparunpodypan-3-
win)metin)- 1 H-unnason-3-kapbokxcamun (354);
N-(3-(T'mnpokcumerin)-4-(4-okco-3,4-nuruapodranasus- 1 -mn)penmn)- 1 -((terparunpodypan-
3-un)merun)- 1 H-unnason-3-kapookcamun (355);
1-((1-Metunnunepunus-4-un)metin)-N-(4-(4-okco-3,4-muruapod ranazun- 1 -ui)penmn)- 1 H-
uHIa30-3-kapookcamuy (356);

1-(2-T'uppokcu-2-metunmnponui )-N-(2-meTokcu-4-(4-okco-3,4-quruapodranazus- 1 -ui)p exrn)-
1H-unnazon-3-kapbokcamun (357);
N-(2-®rop-4-(4-okco-3,4-quruapodranazun-1-mn)penwn)-1-(2-rugpokcu-2-merunmnponun)- 1 H-
uHIa301-3-kapookcamuy (358);

1-(2-T'uppoxcuyTin)-N-(3-(ruapokcumernn )-4-(4-okco-3,4-nuruapodranazud- 1 -un)penn)-
1H-unnazon-3-kapbokcamun (359);

1-(2-T'uppoxkcu-2-metunmnponuin )-N-(3-(rugpokcumerin)-4-(4-okco-3,4-quruapodranasus-1-
wn)ernn)- 1 H-unnazon-3-kapookcamun (360);
N-(3-(I'ugpoxcumernn)-4-(4-okco-3,4-nuruapodranaszus-1-mwn)dennn)-1-(2-(terparuapo-2H-
npaH-4-un)stin)- 1 H-uanaszon-3-kapbokcamun (361);
N-(3-(I'unpoxcumernn)-4-(4-okco-3,4-nuruapodranaszus- 1 -mn)dennn)mupazonol 1,5-
almupunun-3-kapookcamun (362);
N-(3-(I'unpoxcumernn)-4-(4-okco-3,4-nuruapodranazus- 1 -uwn)dennn)- 1 -mernn-1H-unnazon-3-

kapOokcamupn (363);
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N-(3-(I'ugpoxcumernn)-4-(4-okco-3,4-nuruapodranaszus-1-mn)dennn)- 1 -uzonpomnmn- 1 H-
uHIa30-3-kapookcamuy (364);
N-(3-(I'unpoxcumernn)-4-(4-okco-3,4-nuruapodranazus- 1 -un)dpenmn)umunasol 1,2-alnupuaus-
3-xapOokcamup (365);

5-@rop-N-(3-(runpoxkcumermn )-4-(4-okco-3,4-nurunpodranazus- 1 -mn)pernn)- 1 -
((rerparuppodypan-3-mwin)metin)- | H-uanazon-3-kapookcamug (366);
N-(3-(I'uppoxcumernn)-4-(4-okco-3,4-nuruapodranazus-1-mn)dennn)-1-((terparuapodypan-
2-unm)mernn)- | H-uanazon-3-xkapooxcamun (367);
6-Drop-N-(3-(runpoxcumerin)-4-(4-okco-3,4-guruapodranazus-1-mn)penmn)-1-
((rerparuppodypan-3-mwin)merin)- | H-uanazon-3-kapookcamug (368);
1-(2-T'uppoxkcu-2-metunnponui)-N-(4-(6-meTokcu-4-okco-3,4-quruapodranasus-1 -nm)penun)-
1H-unnazon-3-kapooxcamun (369) ;

N-(4-(6-meTokcu-4-okco-3,4-nuruapodranasus- 1-mn)penmn)umunaszol 1,2-aJnupuans-2-
kapbokcamun (370);

N-(4-(4-okco-3,4-nuruapodranazus- 1 -mn)denmn)cnupo[ uuponun-3,4'-nunepuauH]- 1 -
kapOokcamun (371);

N-(4-(4-okco-3,4-nuruapodranazus- 1 -mn)pennn)- 1 -(munepuann-4-nn)-1H-1,2,3-tpuazon-4-
kapOokcamuz (372);,

1-Luknorekcun-N-(4-(4-okco-3,4-guruapodranasus- 1 -un)penwn)- 1 H-nupaszon-4-kapOokcamu
(373);

1-LuknonerTun-N-(4-(4-okco-3,4-nurunpodranazus- 1 -wmn)penwn)- | H-nupazon-4-
kapOokcamuz (374),

1-(HuxnonponunmeTt)-N-(4-(4-okco-3,4-quruapodranasus- 1 -un)pennn)-1 H-nupazon-4-
kapOokcamupn (375);

N-(4-(4-oxco-3,4-guruapodranazus-1-mn)penmn)-1-(2,2, 2-rpudropatin)-1 H-nupazon-4-
kapOokcamup (376);

1-(2-T'uppokcu-2-merunmnpornui )-N-(4-(4-okco-3,4-nurunpodranazus- 1 -mn)pennn)-1H-
npason-4-kapookcamun (377),
N-(4-(4-oxco-3,4-quruapodranazus-1-un)penmn)-1-(3,3,3-rpudrop-2-rugpoxcunpornn)- 1 H-
npason-4-kapookcamun (378);
1-(2-T'unpokcu-3-metokcurnponn)-N-(4-(4-okco-3,4-guruapodranazus-1-mn)perwn)- 1 H-
npason-4-kapookcamun (379),

N-(4-(4-oxco-3,4-guruapodranazus- 1 -un)pennn)-1-(3,3,3-rpudrop-2-ruapokcu-2-

(Tpudropmermn)npornun)-1 H-mupazon-4-kapbokcamun (380);
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1-(rper-byTnin)-N-(4-(4-okco-3,4-npurunpodranazus- 1 -mn)dennn)- | H-nupazon-4-kapOokcamun
(381),

N-(4-(4-oxco-3,4-nguruapodranasus-1-nn)penmn)- 1 -nponmn- | H-nupazon-4-kapOokcamun
(382),

N-(4-(4-oxco-3,4-nguruapodranazus- 1 -nn)pennn)-1-(2,2,3,3-rerpadpropnponmn)- | H-nmupazon-
4-xapOokcamun (383);
N-(4-(4-oxco-3,4-nguruapodranasus-1-nn)penun)-1-(rerparuapo-2H-nupan-4-wmn)-1H-
npason-4-kapookcamun (384),

1 -(Huxnonponunmerun)-N-(4-(4-okco-3,4-quruapodranasus-1-nn)pennn)-1 H-nupazon-4-
kapOoxcamun (385);

1-(2,2-Andpropatun)-N-(4-(4-okco-3,4-nurunpodranazus- 1 -un)pennn)- 1 H-nupaszon-4-
kapOoxcamun (386);

1-(2-I'mapoxcumnponmn)-N-(4-(4-okco-3,4-nuruapodranazun- 1 -mn)pennn)- | H-nupaszon-4-
kapOokcamun (387);

1-(4-Xnopdennn)-N-(4-(4-okco-3,4-ngurunpodranazun- 1 -um)penmnn)- 1 H-nupazon-4-
kapOokcamun (388);

1-(Oxcuran-3-mn)-N-(4-(4-okco-3,4-nurunpodranazus- 1 -un)penwn)- 1 H-nupazon-4-
kapOokcamuz (389);

N-(4-(4-oxco-3,4-nuruapodranazun- 1 -un)denwn)- 1-(terparuapodypan-3-mi)- 1 H-nupazon-4-
kapOokcamuz (390);

N-(4-(4-okco-3,4-nguruapodranazus-1-mi)penmn)- 1 H-nupaszon-4-kapdokcamun (391);
1-(bunukino[2.2. 1 renran-7-un)-N-(4-(4-okco-3,4-nurunpodranasus- 1 -wn)denwn)-1H-
npason-4-kapookcamun (392),

1-((18,2S,4R)-buniukiio[2.2. 1 Jrenran-2-uin )-N-(4-(4-okco-3,4-murunpod ranazun- 1 -un)erun)-
1H-nupazon-4-kapookcamun (393);

5-Metun-N-(3-meTni-4-(4-okco-3,4-qurunpodranasus- 1 -win)dennn)- 1 -perun- 1 H-nmupason-4-
kapOokcamuz (394),

5-(tper-Bytnn)-1-merun-N-(3-metmn-4-(4-okco-3,4-nurunpodranasus- 1 -mn)dennn)-1H-
npason-3-kapookcamun (395);
1-(1,1-TuokcunorerparunporuodeH-3-mi)-N-(4-(4-okco-3,4-nuruapodranazus- 1 -wn)penmn)-
1H-npa3zon-4-xkapOokcamun (396);

N-(4-(4-oxco-3,4-guruapodranazus- 1 -un)pennn)- 1 -(muppomuaun-3-un)- 1 H-nmupazon-4-

kapOokcamupn (397);
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N-(4-(4-oxco-3,4-quruapodranazus-1-un)penmn)-1-(3,3,3-rpudropnpomnmn)-1H-mupazon-4-
kapOokcamupn (398);

N-(4-(4-oxco-3,4-nguruapodranazus-1-nn)pennn)- 1-(3-(mupponmuans- 1 -un)nponwn)- 1 H-
npason-4-kapookcamun (399);
5-Metun-N-(4-(4-okco-3,4-nurunpodranaszus-1-mn)pennn)-1-pernn-1H-1,2, 3-tpuazon-4-
kapbokcamuy (400);

1-(4-Metokcupennn)-5-mernin-N-(4-(4-okco-3,4-nurunpodranazus- 1 -mn)penwmn)-1H-1,2,3-
Tpuazon-4-kapookcamun (401);
1-(4-Metoxcupennn)-4-mernin-N-(4-(4-okco-3,4-nurunpodranazus- 1 -mn)penmn)-1H-1,2,3-
Tpuazon-5S-kapookcamun (402);
5-(dudropmeroxcu)-1-metun-N-(4-(4-okco-3,4-nuruapodranazus- 1 -un)denwn)- 1 H-nupason-
3-xapOoxcamun (403);
1-(3-Merokcugenrn)-N-(4-(4-okco-3,4-muruapodranasus-1-mn)denwmn)-1H-1,2,3-rpuazon-4-
kapOokcamup (404);

1-(2-Merokcugenmn)-5-merun-N-(4-(4-okco-3,4-nuruapodranazus- 1 -nn)pennn)-1H-1,2,3-
Tpuason-4-kapookcamun (405);
1-(2-Metokcudenni)-N-(4-(4-okco-3,4-nuruapodranasus-1-mn)dennn)-1H-1,2,3-tpuazon-4-
kapOokcamuz (406);,

3-Luxnonponui-1-metun-N-(4-(4-okco-3,4-nuruapodranasus- 1 -un)dennn)- 1 H-nupazon-5-
kapOokcamuz (407);,

1-Metui-N-(4-(4-okco-3,4-nurunpodranasun- 1 -un)pernn)-3-(tpudTopmernn)- 1 H-nupazon-5-
kapookcamuz (408);,

N-(4-(4-oxco-3,4-guruapodranazus- 1 -mn)penmn)-1-(2,2, 2-rpudropstin)-1 H-nupazon-3-
kapOokcamup (409);

1-(Tudropmernn)-N-(4-(4-okco-3,4-nurunpodranasun- 1 -un)dennn)- 1 H-nupazon-3-
kapOokcamuz (410);,

1-(2,2-Mudropatin)-N-(4-(4-okco-3,4-nuruapodranasus- 1 -un)penwn)- | H-mupason-5-
kapOokcamun (411); u

1-(2,2-Mudropatin)-N-(4-(4-okco-3,4-nuruapodranazus- 1 -un)penwn)- | H-nupazon-3-

kapOokcamuy (412).

3. dapmanieBTHUECKAs KOMIO3MLMS Uil NMPOPUIAKTUKA W/WIK JiedeHHus: 3a0oieBaHui,

CBSI3aHHBIX C a0eppaHTHOW aKkTHBHOCTbIO Rho KHHA3BI, coxepkamas omHO wWin Ooee
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coenuHeHUil mo mobomy w3 mm. 1-2 u papmManeBTUYECKH MNPUEMIIEMbIH HOCHUTENb WU

pa3baBuTEND.
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