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IT'ETEPOIUK/INJIAMNWHO-3AMEIIIEHHBIE TPHA30JIbI B KAYECTBE
MOJYJIATOPOB RHO-ACCOITHNPOBAHHON MPOTEWHKNHA3EI

Hacrosimmee wn3o00pereHne OTHOCHTCST K HOBBIM COEAMHEHUSIM U (papMaleBTUYECKIM
KOMTIO3UIIHSIM, COAEP KAIINM STH HOBBIE COeNMHEHUs. bojiee KOHKPeTHO, H300peTeHne OTHOCUTCS
K COEIMHEHMsM, IOJIE3HbIM B KadyecTBe MOAYJsTOpoB Rho-accormmpoBaHHON NMpOTEMHKUHA3HI
(ROCK), nanpumep, marudutopam ROCKI1 w/mmu ROCK2. [lanHOe wu300peTeHHe Takxke
OTHOCUTCA K CHOCO6aM MOJIYy4YC€HUs COeHHHeHHﬁ, MPUMCHCHHUIO 3THUX COG)II/IHeHI/Iﬁ u CHOCO6aM
JeUeHHs ¢ NMpUMEHeHneM coennHeHnH. ClenoBaTeNbHO, COENUHEHHS MO0 M300PETEHHI0 MOTYT

NPUMEHSTBCA 1A JiedeHus 3abosesanuii, onocpenosanHbix ROCK.

YPOBEHb TEXHUKH

Rho-kunaza (ROCK) siBisieTcst uieHOM ceMeNcTBa CynepCnpaIn30BaHHbIX CEPUH-TPEOHUHOBBIX
NPOTENHKHMHA3 U cymecTByeT B ABYX uzodopmax, ROCK1 u ROCK2 (Ishizaki, T. et al, EMBO
J.15: 1885-1893 (1996)). ROCK Obuta npentudupposana B kauectse 3 GpekTopHOH MONEKYIIbI
RhoA, neGombmoro GTP-ces3eiBatomiero Oenka (G-Oenmka). OOe MOJIEKyJbI MOBCEMECTHO
SKCIIPECCUPYIOTCA B TKAHAX W UIPAIOT KIOYEBBIE POJIM BO MHOTUX KJIETOYHBIX CHUTHAJIBHBIX
nyTsix. [locne aktuBaumu pernentopa RhoA aktusupyer ROCK, kotopas, B CBOI ouepens,
KOHTPOJIMPYET HEKOTOPbIE KJIETOYHbIE (DYHKIUH, BKIHOYAas MUTPALMIO KJIETOK, KJIETOYHYIO
are3uro, PeOpraHu3ali0 aKTHHA, IMTOKHHE3 U COoKpamieHue riaakux mein (Riento, K. et al,
Nat. Rev. Mol. Cell Biol, 4:446-456 (2003)); (Somlyo, A.P., Nature, 389:908-911 (1997)). Llenbto
HEKOTOPBbIX BAPUAHTOB OCYLIECTBJICHUS HACTOSINEr0 HM300pETeHHs SIBJSIETCS OOecrevYeHne
monynsitopa ROCK, Bkirovast kak ROCK1, tak u ROCK2, wanpumep, unaruduropa ROCK
(ROCK1 w/umu ROCK2).

Hecmotpst Ha To, uto ROCK1 1 ROCK2 umeroT cxomaHble KHHa3HbIE JOMEHBI ¢ 92% romosiorum,
OHHU MOTYT UMETh Pa3HbIe HIDKECTOSIINE MULIICHH U, CIIEIOBATENBHO, Pa3HbIE CIIOCOOBI NEHCTBUS
B kyetoyHoil ¢usmonornn. Hanmpumep, ROCK2 cnemmduueckn dochopmmupyer STAT3 B
muM@orurax, yto npuBoanT K auddeperunposke kietok Th17 u cynpeccuu Treg (Zanin-Zhorov
A. et al, PNAS 111(47): 16814-16819 (2014)), Torna xak jnerkas uenb Muosuaa (MLC)
cneunpuueckn pochopunupyercs ROCK1 B rmankomeimeyHsix kieTkax (Sebbagh M. et al. Nat
Cell Biol 3: 346-352 (2001); nemonctpupys 6onbiryio ponb ROCK1 B cokpameHun cocyaos,
NPUBOMALIEM K TIOBBIIIEHHIO AapTEPUANbHOTO JaBJeHUs. OkcrepuMeHTsl ¢ SiRNA
npoaemoHcTpuposanu paznndsbsie pond ROCK1 u ROCK2 Bo MHOrMX THNAxX KJIETOK, HAPUMeED,
B KJIETKaX 3MOpHOHAIBHBIX (PUOpOOIacTOB KpbICh], TAe ObLI0 0OHapyskeHo, uto ROCK1 BakHa

111 QOPMHUPOBAHUS CTPECCOBBIX BOJIOKOH M CTA0MIIM3AIMH YYAaCTKOB (DOKAJTbHOM aATe€3HU, TOTAA



kak akTuBHOCTE ROCK2 Oputa BOBiIEUEHA B (harouuTO3 TPaHYJ C MATPULEH C TOKPBITHEM
(Yoneda, A, et al, J. Cell Biol. (2005). CnenoBarenbHO, LENbIO HEKOTOPHIX BapHAHTOB
OCYILECTBIIEHUs] HM300peTeHus sBisieTcst obecrieueHne cenektuBHoro uHruomropa ROCK,
Harnpumep, cenektuBHoro i uHruOupoBanuss ROCK!1 wmm wnrubmposanms ROCK2.
IIpennoyTuTeNnbHO, LETbI0 HEKOTOPBHIX BAPUAHTOB OCYINECTBIIEHHS HACTOSILETO H300pETEHHS
siBIIsieTCsl o0ecnieyenne cenektuBHoro narudouropa ROCK2.

ROCK-nepuuuTHpIE MBIIIM W HU3KOMOJIEKYJISIPHbIE HHTUOUTOPBHI TOMOIJIM TIOHATH POJIH,
kotopsle n3odopmel ROCK urpatot B 3a001€BaHNY, U MIPEIOCTABIIIN JOKA3aTEIbCTBO TOTO, YTO
uHruouropel  ROCK  Oynyt monesHel Ui JieueHHs] psga IOKa3aHUi, TIA€ BbICOKA
HEYJOBJIETBOPEHHAs] MOTPeOHOCTh, BKIIOYas auaber, BOCHalieHWe, OoJjie3Hb AubLreimMepa,
runepren3uo U ¢udpos. Ilocne kopmnenus Mmbimei aukoro tuna v Mbimeli ROCK2(+/-)
pPaLMOHOM C BBICOKMM COZEp’KaHHEM >KHpa B TeueHHe 17 Henmenp OBUIO TMOKAa3aHO, YTO
PE3UCTEHTHOCTh K WHCYJMHY He pasBuBajach y Mbimeii ROCK2(+/-) ¢ HaOmonmaemoii
HopMabHOH 3kcnpeccueit nacynuHa 1 GLUT4. MHaexc npon3BOAUTENBHOCTH MHOKAP/IA TAKKE
Obu1 oBbiteH (Soliman et al., Am J Physiol Heart Circ Physiol. 309(1):H70-81 (2015)).
ROCK?2 Taxke urpaer 3HaYUTEJIbHYIO posib B runeptpodun cepaua. [lpu cneunpudeckoi nst
kapauomuormro neneunn ROCK2 npemoHcTpupyercs HOpMaibHas aHAaTOMUsSL CepALa,
(yHKIIMOHAIBHBIE U TEMOJMHAMIYECKHE TapaMeTPbl B 0a3aJIbHBIX YCIOBHSX, HO ITOCIIE PA3BUTHS
runepTpoduu cepana, MHAYLUPOBAHHON WH(Y3Hel aHrnoTeH3uHa 1[I, MBI 1eMOHCTPUPOBAIH
3HAYUTEJbHO MEHBLIYIO THIIEPTPOMUIO CepALa, BHYTPHUKEITYJOUKOBBIH GUOPO3, anonTo3 cepana
U OKHCJIUTEJIbHBIN CTPECC MO CPAaBHEHHIO ¢ KOHTPOJIbHbIME Mblnamu (Okamoto et al., FASEB J
4:1439-49 (2013)). Pomp ROCKI1 Obiia [JOMONHUTENBHO UW3y4Y€HAa HA  MOJENHU
uiemMuyeckoit/penepdysnonnon kapauomuonatuu (I/RC) myrem OKkIFO3ui JIeBOH mepenHei
Hucxozsmen aprepun. Mpimu ROCK 1 KO 6butn 3amumens! ot passutus I/RC-onocpenoBaHHON
OUCYHKIIMM MUOKapaa U UMelid yMeHblneHHbIH Gudpo3 cepama. Obpaszosanue Gpudpodiacros
U3 MOHOHYKJICAPHBIX KJIETOK nepudeprueckoil KpOBH YeIOBeKa ObLIO HAPYIIEHO B KIIETKAaX C
6onee anzkoii sxcnpeccueit ROCK1 (Haudek et al., Cardiovasc Res. 83(3):511-8 (2009)). Tak:xe
ObUTO TOKa3aHo, uTo akTHBHOCTH ROCK yBenmuuBaercs y manueHToB ¢ (PyHKIuEH MHOKapra
(Dong et al., Int J Cardiol 167(6):2813-9 (2013)). Coderanue moOBBIIEHHONW aKTUBHOCTH Rho-
KMHA3bl U MpO-HATPUHYpeTHUeCKOro N-KOHLEBOro nentuaa B-tuna npenpekaer XyaIuun
CepAEYHO-COCYAUCTBII UCXO Y MALIHEHTOB C OCTPBIM KOPOHAPHBIM CHHIPOMOM.

ROCK?2 Taxxe urpaer BayKHyI poib B prOpo3e: B ABYX COOOIIEHUSX MMOKa3aHO, YTO COCTOSTHHUE
npu OJEOMHULMH-UHAYLUPOBAaHHOM (Gubdpo3e snerkux ymydmaercs kak y ROCK1(+/-), Tak u y
ROCK2(+/-) )xuBOTHBIX, U y MbllIeH ¢ neneHanpasieHHon nenenueit ROCK?2 B pubpodiacrax

cepaua HaOMIONAeTcsl CHW)KEHUE cephedHoir rumeptpodun u  ¢ubpoza mnpu uHPY3UH



anruorensuHa Il (Shimizu T JACC April 5, 2016 Volume 67, Issue 13; ATS 2014 A60. LUNG
FIBROSIS: ANIMAL MODELS I). Kpome Toro, Obu1o mokas3aHo, 9TO 3KCIpeccust U QyHKIHS
ROCK?2 noBbIIatoTCs B SMUTEHATIBHON TKAaHU OPOHXOB U (PUOPO3HBIX O4arax y MaiueHTOB C
UIMOTIATHYECKUM JIeToYHbIM (prOpo3om (Shimizu Y Int J Immunopathol Pharmacol. 27(1):37-44
(2014)).

boun paspaboran psg AT®-koHKypeHTHbIX HHrHOUTOpoB akTHBHOCTH ROCK-KkMHAa3bI, npuyem
HensodopM-cenekTuBHbI  Y-27632 u dacyaun (Fasudil) sBnsrorcs nHaumbonee ImMPOKO
W3BECTHBIMH U MIPUMEHSIEMbIMH. JTH UHTUOUTOPBI IPOSIBIISIIOT OTHOCUTEIBHO BBICOKYIO CTETIEHb
cneunpuanoctu st ROCK, ogHako mpu CIONb30BaHUH B 00Jiee BHICOKUX KOHIIEHTPALIUSAX OHU
MOT'YT TaK)k€ HHIMOMPOBATh NPyrue KWHA3bl, TAKUE KaK WIEHbl ceMelcTBa nporenHkrnHas A u C
u uutponkuHasa (Ishizaki et al., 2000; Ikenoya et al., 2002). @acyaun Obu1 ogoOpeH B AnoHun u
Kurae B 1995 rony ans npouiIakTHKH M JIEYEHHUS Cla3Ma COCYAOB TOJIOBHOI'O MO3ra IocCie
cy0apaxHOMIAIBHOTO KPOBOMJIUSHUA. B KIMHUUECKUX HMCCIENOBAHUSAX (hacyqul MOKa3bIBaeT
HOJIOKUTEIbHbIE 3(p(EKThl y MALMEeHTOB C JETOYHOH apTepUalIbHOIN THIIepTeH3HeH, CHCTEMHOM
TUIEPTEeH3MeH, Ba30CHACTUUECKOM CTEHOKapAueW, HHCYJbTOM M XPOHUYECKOW CepAedHON
HemocTarouHOCThI0 (Masumoto et al., 2001, 2002; Fukumoto ef al., 2005; Kishi et al., 2005,
Shibuya et al., 2005). JlonosHUTENbHBIE MCCIIEOBAHUS MOKa3bIBAOT, 4To MHrHOuTOop ROCK
Oyner moneseH Npu JICUEHUHN CepAeYHO-COCYANCTHIX 3a0oneBanuili. B mopenu mHCyIBTa Y KpBIC
OBUIO TOKa3aHO, YTO (acyAMs yMEHbIIAET Kak o0beM WH(pApKTa, TaK U HEBPOJOTUYESCKHI
neduuut, u uarnOHTOp ROCK Y-27632 yny4imaer BeHTPUKYJSIPHYIO runeptpoduio, Gudpos3 u
(YHKIMIO B MOAENH 3aCTOMHON CepAeYHOW HEeNOCTAaTOYHOCTH Yy Kpbic JuHUM Dahl,
YyBCTBUTEJbHBIX K PA3BUTHIO TMIIEPTEH3UU NpU ynorpediaenuu coneBor auetsl (Toshima, Y.,
Stroke, 31:2245-2250 (2000); Kobayashi, N. et al., Cardiovasc. Res., 55:757-767 (2002). pyrue
uccienoBanus nokasbiBaroT cBsizb Mexay ROCK u arepocknepozom. Ha cBuHO# Monmenu
KOPOHAPHOTO CTeHO3a, HHAyuupoBaHHoro IL-1 6era, ObUIO OKA3aHO, YTO UITUTEIBHOE JICUCHNE
(bacyauaoM MOCTENEHHO YMEHbLIAeT KOPOHAPHBIA CTEHO3, & TaKXKe CIOCOOCTBYET perpeccuu
KOPOHAPHOT'O KOHCTPUKTUBHOTO pemoaenrnposanus (Shimokawa, 4. et al., Cardiovasc. Res. , 51:
169-177 (2001)). B ananormunoii momenu unruOurop ROCK Y-27632 takke MHruOMpoBas
oOpaszoBaHue HeOMHTUMBI Y KpbIC (Sawada, N. et al., Circulation, 101:2030-2033 (2000)).
Kpome storo, xak Y27632, Tak u ¢acyausn NpOAEeMOHCTPUPOBAIU 3(P(PEKTUBHOCTD IPH
OneoMuIMH-UHAYIHUpOBaHHOM (pridpose nerkux (Shimizu Y et al., Am J Respir Crit Care Med.
163(1):210-7 (2001)); Jiang C et al., Int J Mol Sci. 13(7):8293-307 (2012)), u OpLIO MOKa3aHO,
yro Qacynun sBisiercs >PQPEKTUBHBIM TNPU MOYEeYHOM (ubpo3e B KPBICMHOW MOAenu
OIHOCTOpPOHHEH obcTpykunu ModerouHuka (Shin-ichi S., Eur. J. Pharm. 29:169-174 (2002)) u

npu ¢udpo3e rnevyeHn y Kpbic ¢ 1uadeToM THMA 2, BEI3BAHHBIM TUETOH C BBICOKHM CONEPKAaHUEM



JKHUPOB B codeTaHuM co cTpentozoToruHoM (Zhou H et al., Chin Med J, 127(2):225-31 (2014)). B
TOTIOJIHEHNE, MBIIIH, KOTOpPbIe TOTyYaiu (pacyari, ObUIH 3HAYUTENBHO 3aIIHIIEHbI OT GuOpo3a
JIETKUX U KOKH MOCJIE MOBTOPHBIX MOAKOXHBIX HHBbEK U XytopHOBaTrcTON Krcsiotsl (HOCI) (Bei
Y et al,, Exp Lung Res, 42(1):44-45 (2016)). Otu pe3yabrarhbl SBJSIFOTCS JOTOJHUTEIBHBIM
ZI0Ka3aTeIbCTBOM TOTO, yTO cUrHanbHbI myTh ROCK cnocoOcTByeT hubOpo3HpIM nporeccaM B
psine TkaHel u puOPO3HBIM 3a00NEeBaHMSAM, U NMOTYEPKUBAIOT 3HaUeHre HauenansaHus Ha ROCK
B KauecTBe NPOTHBOPHOPO3HOrO CpencTBa MpH CepIeYHO-COCYAMCTBIX M METaOOIMYeCKHUX
3a00I€BaHMSIX .

boin onmcan cenextuBubiil nHrHONTOP ROCK2 (KDO025), KOTOPBIH TakXke MpOAeMOHCTPUPOBAI
3¢ (eKTUBHBIE PE3YJIbTAThI HA MOAEISAX BOCHAIUTENbHBIX 3a00I€BAaHUH U KJIETKAX, BbIIEIEHHBIX
oT OOJIPHBIX MALIEHTOB, MyTeM cymnpeccuu kinetok Th17 u omnukynsapuoro T-xennepa (TFH).
KDO025 »>¢dexTuBHO yiaydlnaeT TeueHHe XPOHMYECKOro 3a0oyieBaHMS TPAHCIUIAHTAT MPOTUB
xo3smHa (CGVHD) B aBYyX MOessiX: MOJENH IOJHOrO HECOBIAICHHs IJIABHOIO KOMILIEKCa
rucrocopmectumoctt  (MHC)  momuoprannoii  cucremsl c¢GVHD ¢ cungpomom
obnuTepupyromero  OpOHXMONMTA W MOAENH  HecoBmaaeHuss  muHOpHOro  MHC
ckaepoaepmarosHoit GVHD. Jleuenne KDO025 npuseno k HoOpManu3aiy MaTOreHHOH JIETOUHON
(YHKLIMU TOCPENCTBOM MOJABICHUS OTJIOKEHHsI aHTUTeN U kKoyutareHa B yierkux (Flynn R et al |
Blood 127(17):2144-54 (2016)). Takxe ObL10 mOKa3aHo, uTo noaasieHue KDO25 curHaapbHOro
nytu ROCK2 B HopmanbHbIX T-KJ€Tkax UelOBeKa WJIM MOHOHYKJIEAPHBIX KJIETKax
nepudepudeckoil KpOBH OT MAIMEHTOB C aKTHUBHOW CHUCTEMHON KpacHou BosuaHkoi (SLE)
CHIDKaeT KomnuecTBo 1 pyHkuuro kietok TFH, nuaynupoBanHbx akTuBanmen ex vivo (Weiss JM
et al., Sci Signal, 9(437):ra73 (2016)). JanpHeimasi CTUMYJISILES €X Vivo T-KJIETOK OT 3JOPOBBIX
JIOAEN MPOJEMOHCTPUpPOBaia, YTO mepopanbHoe BBeaeHne KDO025 crmocoOHO CHU3UTH
cniocobHocth T-kneTok cekperuposath 1L-21 u IL-17 Ha 90% u 60%, coorBeTcTBeHHO (Zanin-
Zhorov. A et al, Proc Natl Acad Sci, 111(47):16814-9 (2014)). VYuursiBas
nponemonctpuposanHoe Bistane ROCK Ha rimagkyro meimny, naruoutope ROCK moryT Takske
OBITH MOJIE3HBI MPU IPYTHX 3a00JIEBAHMSIX, BKIIOYAOIINX THIIEPPEAKTUBHOCTD IIAAKUX MBILILL,
actmy u rnaykomy (Shimokawa, 4. et al., Arterioscler. Thromb. Vase. Biol., 25:1767-1775
(2005)). Taxum obpasom, cenektuBHoe mnoxasineHne ROCK2 mnpenocraBisier HOBYIO
BO3MOYKHOCTb IS JICUEHHS Psiia Ay TOMMMYHHBIX M BOCTIAJIUTEIbHO-(QUOPO3HBIX COCTOSTHHM.
ROCK Tak’ke urpaer 3HaUHTENbHYIO POJb MPU NATOJOTUSAX LIEHTPAJIbHOI HEPBHOI CHUCTEMBI
(CNS). Hanpumep, Obu1O TipoaeMOHCTpHUPOBaHO, 4To nepenava curHanioB ROCK mosbimeHa B
CBIBOPOTKE, CEJIe3€HKE, TOJIOBHOM M CIIMHHOM MO3Te MALUEHTOB C PACCEHHBIM CKiiepo3oM (MS)
[0 CPAaBHEHHUIO CO 3JO0POBBIMHU JIFOABMH. /h Vifro TIOBpeXIeHHE HEHpOHa MyTeM LApanuHbl U

crumyisiuun TNF-a Taxke Bb3bpIBaeT yBenuueHue akTuBHocTM ROCK. Kornma cblBOpoTKy



NanueHToB ¢ MS COBMECTHO KYJIbTUBHUPOBAIHU i#1 VifFO ¢ KOPTUKAJBHBIMH HEHPOHAMH MBILIIH,
ChIBOPOTKa MS BBI3bIBaJIa COKpALIEHWE HEHPHUTOB U CHIDKEHHE >KU3HECTIOCOOHOCTH KIIETOK.
CoBmecTHOE KyJNBTUBHPOBaHHME C (PAaCyqMIIOM YaCTUYHO BOCCTAHABIMBAJIO CHHANTHYECKYIO
MOP(OJIOTHI0O HEHPOHOB, YTO SIBHO CBHUAETENBCTBYET O HEHPONPOTEKTOPHOM 3 dexre
unrnouposanuss ROCK (Chen C et al., Neuromolecular Med. 17(4):465-65 (2015)). Ilpu
MHTPaBUTPEATbHOM BBEIEHUH (pacyquiia yAauoCh YIYUIIUTh (PYHKIIHIO CETYATKH HA MBIIIUHON
mozenu R6/2 Goneznn XaHTUHITOHA, peanoiaras, uto naruouposanre ROCK moxker npusectu
K 3aMeJICHHUIO WJN peBepcun HelipoHanpHOU aucperyisinnu (Li M et al., PloS One. 8(2):56026
(2013)). IlepopanbHoe BBeneHne Y-27632 Tak:ke MO3BOJIIIO YIYUIIUTh KOOPAUHALMIO U OalaHc
B TECTE «BpAINAIOLINICSA CTEpKEeHb» B Moaenu Ro6/2; 3TO ynedeHne Takke CHIDKAIO YPOBEHb
pactBopumoro Oenka xantunrruda (Htt) (Li M et al., Neurobiol Dis. 36(3):413-20 (2009)).
Wnrepgepenuss ROCK2 (RI) ¢ manoit mmnuneynoit PHK (ShRNA) Ttakske 3HauMTENbHO
yJydiiana ABHIaTEIbHOE PACCTPOWCTBO M ochalmsna motepro jpomamuHepruueckux (DA)
HEeWpPOHOB, HMHAYUUPOBaHHYIO |-mermn-4-¢penun-1,2,3,6-rerparunponupuauaom (MPTP) B
mbInHON Moaenu 6onesuu [Tapkuncona. Kpome toro, ROCK2 ShRNA uHruOGupyer akTHBaruo
M1 wmukpornuu B uepHoit cyOcranmmu (SN), IEeMOHCTPUpPYS] TOHWKEHHYK) aKTHBHOCTD
curtaipHoro nytu TLR2/NF-kB u nonmxkeHHble ypoBHHU 3kcnpeccurt iINOS 1 BOCHATUTENbHBIX
¢axTopos, Bkiro4as uHrepneiiku IL-1P u IL-6 (Zhang Q et al., Mol Med Rep. 14(6):4947-4956
(2016)). B ppyrom wuccienoBaHHMM OBLIO TOKa3aHO, 4TO (acyaui OKa3bIBAE€T 3aIIUTHOE
Bo3zeiicteue Ha DN B momenu MPTP (Zhao Y et al., J Neurol Sci 353(1-2):28-37 (2015)).
HanpHeiimme skcriepuMeHThl ¢ RN Ai-0nocpe1oBaHHBIM HOKJAYHOM MPOAEMOHCTPUPOBAIH, YTO
cHkeHHas skcrpeccust kak ROCK 1, tak 1 ROCK?2 nopasnsina sHaorenHyro npoaykuuo AB40
B HelipoHax, u ypoBHH AB40 ObUTH CHIIKEHBI B MO3re reTepo3uroTHbIX HOkayTHbIX Mo ROCK1
MBIIIEH TIO CPAaBHEHHIO C KOHTPOJIbHBIMH OJHOMOMETHBIMH JKHBOTHBIMH JUKOTO THIIA,
npennonarasi, 4o ROCK Takske MOKeT ObITh AEHCTBUTEIHPHONW MUIIICHBIO JJIs JieueHue OOJIe3HU
Ansprretimepa (Henderson B et al., J Neurochem, 138(4):525-31 (2016)).

Hexkotopsle nccnenoBaHus Takke IeMOHCTPHUPYIOT, uto nHruoupoBanne ROCK Oyzer sBisiTbes
NOJIE3HBIM B Tepanuu paka. Y-27632 u ¢acynun (Fasudil), kak OpUI0 MOKa3aHO, MOHMKAKOIIE
PEryJIupyOT CYLIECTBYIOLIYIO SKCIIPECCHIO B KJIETOUYHOHN JIMHUU paka MOKEIyAOUYHOM >Kene3bl
PANC-1 1 nenaroT KJIETKH 4yBCTBUTEIBHBIMH K HHIYLIUPOBAHHON reMIMTAOMHOM IrHOENH KJIETOK
(Takeda H., Anticancer Res 36(12):6311-6318 (2016)). Takyxe ObUIO MOKa3aHO, YTO MEPOPATBLHOE
BBEICHNE (pacyArsia YMEHbIIAET pa3Mep OMyXOJH B TPAHCTCHHOW MBIIIMHOH MOAENH paka
xenynka yenoseka (Hinsenkamp I et al., Neoplasia 18(8):500-11 (2016)). Takke ObU10 IOKa3aHO,
9yro (pacyAMa MOAABISIET MpOJH(epanuo U MHUTPALUI U HHAYLUPYET aronTo3 B PaKOBBIX

kierkax yporenus (Abe H et al., BMC Cancer 7;14:412 (2014)).



Kpome Toro, 1enbr0 HEKOTOPBIX BapUAHTOB OCYILIECTBIEHHs NAHHOTO H300PETEHHs SIBJISETCS
MPEIOCTABIIEHUE HOBBIX CIIOCOOOB JICUEHUsI, HAIIPUMEP, CTIOCOO0B JieueHus nuadera, BOCTIaICHUs,
OonesHu AunbureiimMepa, runepreHsun, (uOpo3a, paka, MATOJOTHH LEHTPAJTbHOW HEPBHOH
cucreMbl U apyrux coctosHull, ces3aHHbXx ¢ ROCK1 w/mnmu ROCK2. B wacTtHOCTH, HENBIO
HEKOTOPBbIX BAPHUAHTOB OCYIIECTBIEHHUS] JAHHOTO H300PETEHUs SIBISETCS IPENOCTaBICHHE
COEAMHEHUH, KOTOpble OOJamar0T aKTUBHOCTBIO, cpaBHHUMOH ¢ cymectByrommmu ROCK-
TEPANUSIMIL.

I{enbt0 HEKOTOPBIX BAPHAHTOB OCYLIECTBICHHS TAHHOTO H300PETEHHUS SIBJISETCSI IPEAOCTABIICHHE
COEAMHEHUH, KOTOpblE NEMOHCTPUPYIOT MOHM)XEHHYIO LUTOTOKCHYHOCTH HJIM TOBBILIEHHYIO
pPacTBOPUMOCTb  OTHOCHUTEJBHO COEJUHEHHUH IPEIIIEeCTBYIOLIEr0 YPOBHA TEXHUKH U
CYLIECTBYIOIIUX CIIOCOOOB JIEYEHUS.

JIpyroit Lenbl0 HEKOTOPBIX BAPHAHTOB OCYLIECTBICHUsS] JAHHOTO H300pEeTeHHs SIBISIETCSI
NPENOCTaBIeHHe COCOUHEHHH, HMMEIOIUX TNPUIOAHbIH (apMaKOKMHETHUECKHH Npoduib u
MOJXOAALIYI0 MPOJOJLKUTENIBHOCTh NEHCTBUS TOCNe BBEAEHHs A03bl. JlomonHuTenpHast Lenb
HEKOTOPBIX BAPUAHTOB OCYLIECTBJICHHS TAHHOTO M300PETEHHs 3aKII0YaeTCsl B MPEAOCTABICHHH
COeMHEeHUH, B KOTOPBIX MeTabONU3HPOBAaHHBIN (pparMeHT miu (parMeHThl JEKapCTBEHHOTO
cpenctaa nocie adbcopoumu sisitoTest GRAS (paccmaTpuBaeMbIMu Kak Oe30IacHbIE).
OmnpeneneHHble BapuUaHThl OCYIIECTBJIEHUS HACTOSINETO H300pETEeHHs COOTBETCTBYIOT

HEKOTOPbIM HMJIM BCEM BBIIICTICPECYIHUCIICHHBIM LECIAM.

KPATKOE U3JIO)KEHUE CYIIHOCTH U3OBPETEHUSA
B BapuaHTax ocylecTBIEHHs HacTOsIIIee H300peTeHHe OTHOCUTCS K coenrHeHno Popmyisr (1)

H €ro (I)apMaLIeBTI/ILIeCKI/I MMPUEMIIEMbBIM COJISIM:

R8 R® R%)
1
5
74 Q NYN ;R . "
N ‘
\ 2 1

rae

Al, A? unu A’ xaxnpiit Hesasucumo Buiopan u3 CH, CR” umu N;

B mpencrasnsier coboit 5-10-uneHHy0 KapOOLMKIMYECKYIO KOJBLEBYIO cHcTeMy win 5-10-
4JIEHHYIO €TEPOLMKINYECKYIO KONBLEBYIO CHCTEMY;,

R! npencrasnser coboii L-R?, rae

L npencTasnser coboii cesa3b uu -LI-L2-

rae L! seibpan u3: ceasu, -(CRARB) 13-, -O(CRAR®)13-, -(CR*RE)).30- u -NRE(CRARB),3-, u



L? suibpan u3: cesasy, -(CR*RB);3-, -O-, -NRP-, -C(O)NRP-, -NRPC(0)-, -C(0)0O-, -OC(0)-, -
C(0)-, -S(01NRP-, -NRPS(0);-, -S(O)-, -S(O)(NRP)-, -NRPC(O)NRE-, -OC(O)NRP- u -
C(O)NRPS(0);-, u

R? puibpan m3: H, CN, Ci ankuna, Ci.¢ ragoankuna, Ci.s ankuna, 3amemensoro -ORF, Ci.6
ankuna, 3amemenHoro -NRTRC Ci.4 ramoankunma, 3amemennoro -ORF, Css mukmoankiuia,
3amemenHoro OH, Ci.4 ankuia, 3aMeIeHHOro 3-8-4IeHHBIM reTeponuKIoanKmioM, Ci.4 alkuia,
3amenienHoro 6-unennbiM retepoapunom, -(CRPRY)130RF, -(CRHRY)3NRFRY, -(CRMRO)..
3C(0O)ORF, -(CRNR®)1.3C(O)NRFRE, Cs.10 kapOouukmmyeckoli KonmbleBol cucTeMbl u 3-10-
YJIEHHON TeTepOLMKINYEeCKOH KOJBIEBOW CHUCTEMBI, Ile KapOOLMKJINYECKash KOJbIeBas MU
reTepOLMKINYEeCKasl KOJbLIeBasi CUCTEMa SIBJISIETCSl He3aMeIleHHOW wiu 3amerieHHoW: =0, -
NRFRS, -C(O)RY, ranmorenom, -CN, Ci.4 ankumoM, Ci. ramoankuaom umu Ci. aJKuiom,
3amereHHbIM -ORF;

R* He3aBHCHUMO B KaXI0M cllydae BbIOpaH u3: rajorena, Ci.4 ankuna, Ci-¢ ranoankuna, -CN, -OR’,
=0, Ci4 anxmna, 3amemennoro -OR’, -NR'R®, Ci4 ankmma, samemennoro -NR'RX) Csg
uuknoankunaa, Cia  ankwmia,  3aMerieHHOro  Ci.g  I[UKIOAJKUIOM,  3-8-4JIEHHOT'O
rerepourkoankmia U Ci.4 alKkuia, 3aMeIeHHOr0 3-8-4JIEHHBIM I'eTePOLUKIOATKUIIOM,;

R’ Beibpan u3: H, Ci4 ankuna, Ci4 ankuna, 3amemmensoro -ORY, Ci.4 ankuna, 3aMelienHoro -
NRIRY, Css mukimoankmma, 3aMelIEHHOTO MM He3aMeLIeHHOTO benmom, 3-8-4seHHOTO
rerepouukioankuia, Ci4 ankuna, 3amemeHHoro Cs.g nuknoankuaom, Ci.4 amkuia, 3aMeIeHHOTO
3-8-4JIeHHBIM TE€TEPOLMKIIOATKUIOM U 3aMEIIEHHOIO WJIM HE3aMEIIEHHOro S5- UK O-4JIEHHBbIM
reTepoapunoMm, rae heHuIbHAs WITH TeTePOAPUIIbHAS IPYINa MOXKET ObITh 3amemena 1 umu 2 R?;
R Bri6pan u3: H u C14 ankuna;

R’ Bri6pan u3: H, ramorena, -ORM, Ci.4 ankuna, Ci ranoankuna, Ci4 anxenuna, -CN u Cs.g
LIUKJIOAIKUIA,;

R?® BuiOpan u3: H, ranorena, Ci.4 ankuna, Ci.6 ranoankuna, -CN, u Cs.g UKIOANKIIA,;

R’ BLIOpan u3 ranorena unu Ci.4 aNKuna;

n uMmeet 3HadeHus 0, 1 vm 2;

R* u RE Bri6pane! u3 H, C1.4 ankuna umu C.4 ranoankuna, wim R* u R® coBmectHo ¢ aTomom, k
KOTOPOMY OHHU TPHCOENMHEHBI, O0pa3yloT 3-0-4jleHHOE LUKIOATKUIBHOE KOJBLO WIH 3-0-
YJICHHOE reTePOIHKIIOATKMUIBHOE KOJBLIO;,

R RP, RE, RF u R xaxmpiii Hesasucumo Beiopas u3 H, Ci4 ankuna u Ci.4 ranoankumia;

R u R kasxp1ii npencrasstor coboit H, 3a uckmodenuem Toro, 4ro onna napa R™ uR! na ogxom
aToOMe yriiepofa BMECTe C 3THM aTOMOM yrjepona oOpa3yrT 3-0-4JieHHOE MHKJIOATKHUIbHOE
KOJIBLIO WJIH 3-0-4JIEHHOE MeTEPOLMKIOATKUIBHOE KOJbLO; U

R’ RX R RM RNy RO kasxnpiit HesaBucuMo B kaxaoM ciydae Beiopad u3 H mmn Cr ankuma.



B BapuaHTax ocymecTBiIeHHs HacTOsIIIee H300peTeHHe OTHOCUTCS K coennHeHn0 Popmyiel (1)

H €ro (I)apMaLIeBTI/ILIeCKI/I MPUEMIIEMbBIM COJISIM:

R RS

Z
T=Z" N
>
N
pd
’:Qz
py)
[8)]
R

rae
Al, A? unu A’ xaxnpiit HesaBucumo Bbiopan u3 CH, CR” umu N;

B mpencrasnser coboit 5-10-uneHHYI0 KapOOLMKIMYECKYIO KOJbLEBYIO cHucTeMy miu 5-10-
YJIEHHYIO TeTePOLUKINIECKYIO KOJIBIEBYIO CUCTEMY

R! npencrasnser co6oii L-R?, rue

L npencrasnser coboit -L'-L?-,

roe L! Beibpan u3: ceasu, -(CRARE),5-, -O(CRAR®)3-, -(CR*RE)).30-, 1 -NRE(CRARE), 3-, u

L? suibpan u3: cesasy, -(CR*RB);3-, -O-, -NRP-, -C(O)NRP-, -NRPC(0)-, -C(0)0O-, -OC(0)-, -
C(0)-, -S(0):NRP-, -NRPS(0),-, -S(0)-, -S(O)(NRP)-, -NRPC(O)NRE-, -OC(O)NRP-, u -
C(O)NRPS(0);-, u

R? Briopan u3: H, CN, Ci ankuna, Ci ranoankuna, Ci. ankuna, 3amemensoro -ORF, Ciug
ankmna, 3amereHHoro -NRFRC, C;.g nipknoankmia, 3amemernoro OH, C1.4 alKiJIa, 3aMeleHHOro
3-8-ujieHHBIM reTepOIUKIOATKUIOM, Ci4 alKUJIA, 3aMELIEHHOrO O-4YJIEHHBIM T'eTePOaPUIIOM, -
(CRHRY)1.;0RF, -(CRERYN)13NRFRE, Cs.0 kapGoumkmuueckoii KonblieBoit cuctembl u 3-10-
YJIEHHON TeTEPOLMKINYECKOH KOJIBLIEBOW CHUCTEMBI, TIle KapOOLMKJIMYECKas KOJbIeBas MU
reTepOLMKINYECKasl KOJbIIeBasi CHCTEMa SIBJISIETCSl He3aMEIleHHON wiu 3amenieHHoi: =0, -
NRFRO, ranorenom, Ci-4 anxunom wiu Cio4 ankunom, 3amereHasiM -ORF;

R* BbiOpan wu3: ramorena, Ci4 amkuma, Cie ramoankuma, -CN, -OR’, =0, Ci. anmkuna,
samernenHoro -OR’, -NR'R¥, C1.4 ankmna, 3amermennoro -NR'RX, Cs.s nuknoankuna, Ci4 ankuia,
3amemeHHoro Csig IUKJIOANKuiIoM, 3-8-uieHHOro rerepoumkioankmwia u  Cig  anmkuia,
3aMEIIEHHOTO 3-8-4JI€HHBIM Fe€TEPOLIUKIIOATKUIIOM,

R’ Bri6pan u3: H, C1.4 ankuna, Ci-4 ankuna, 3amemesnoro -ORY, Cs.3 UKI0ANKHIA, 3aMEIIEHHOTO
WM HE3aMEeUIeHHOTO (eHUIOM, 3-8-4JIeHHOTO reteporukioankmia, Ci.4 alKuia, 3aMeIeHHOro
Cs.s umknoankunoM, Ci.4 alkuia, 3aMEIIEHHOTO 3-8-4JIeHHBIM TIeTEPOLMKJIOANKUIOM U
3aMEIIEeHHOT0 WJIM HE3aMEUIEHHOTO S5- WM O-4JIieHHBIM TeTepOoaprioMm, rne (eHWIbHAS WU
reTepoapuiIbHas TPYIIa MOKeT ObITh 3amernena 1 umu 2 R’;

R® Boibpan u3: H u C14 ankuna;

R’ Buibpan u3: H, ranorena, -ORM, C1.4 ankuna, C1. ranoankuna, -CN, u Cs.g HUKJIOAJKIIA;

R® Bui6pan u3: H, ranorena, Ci-4 ankuna, Ci.6 ranoankuna, -CN, u Cs.g HUKIOANKIIA,;



R’ BLIOpan u3 ranorena unu Ci.4 aNKuna;

n umeeT 3HadeHus 0, 1 vnm 2;

R* u RE Bri6paner u3 H, C1.4 ankuna umu Cr ramoankuna, wim R* u R® cosmectHo ¢ aTomom, k
KOTOPOMY OHH TPHCOEIMHEHBI, O00pa3yiOT 3-0-wIEHHOE LUKJIOAJKHIBHOE KOJBLO HIH 3-0-
YJIEHHOE TeTePOLUKIIOATKMIBHOE KOJIBLIO;

R RP RE RF u R kaxmpiii Hezasucumo Boiopan u3 H u Cl.4 ankuna;

R u R kaxmp1ii npencrasstor coboit H, 3a uckmouenueM Toro, 4ro onna napa R? uR! va ogxom
aToMe YIJIepoia BMECTE C 3TUM aTOMOM yriieposna oOpasyroT 3-6-uleHHO€ LHKJIOAJIKHIIBHOE
KOJIBLIO WJIN 3-0-4JIEHHOE MeTEPOLMKIOATKUIBHOE KOJIbLO; U

R’ R¥, R" u RM kasxnblii He3aBrcHMO B KaknoM ciy4dae Boiopan u3 H umi Ci.4 ankuna.

B BapuanTax ocymectsienus A', A? u A® kaxnpiii Hesasucumo Buidpan u3: C-H, C-F, C-Cl, C-
Me, C-Et, C-i-Pr, C-uuknonpomnuna, C-CN, C-CF3; unu N. HeoOsi3aTenbHO, 10 MEHbIIIEH Mepe,
neau3 A', A” u A® npencrasnsior coboii C-H.

B Bapuanrax ocymectsienust A, A% u A® kaxnpiit Hesasucumo Briopan u3: C-H, C-F, C-Cl, C-
Me, C-Et, C-i-Pr, C-uuxnonponmna, C-stenmna, C-mponenmna, C-CN, C-CFs3 wmmu N.
Heo6s3aTenbHo, o MeHbluei mepe, n8a us Al A> u A’ npencrasnsor coboii C-H.

B BapuanTax ocymectsienus Al npencrasnser coboit C-H, C-Cl, C-F, C-stenun, C-nponeHur,
unu C-Me. B BapuanTax ocymectsienust A? npencrasnsier coboit C-H unu C-F. B BapuanTax
ocymectsienust A’ npencrasnsier coboii C-H. B BapuanTax ocymectsienuss Al npencrasyser
coboit C-H, C-Cl, C-F, C-srenun, C-nponenun, nmu C-Me; A? npencrasmser coboii C-H nmu C-
F; u A’ npencrasnser coboit C-H.

B papuantax ocymectsienus Al, A? u A’ xaxnapiil npenctasnsior coboit C-H. B BapuanTax
ocymectsnenus A' npencrasnser coboit C-Cl, A? npencrasnser coboii C-H, u A® npencrasnser
coboit C-H. B BapuanTax ocymectsiaenus Al npencrasnser coboit C-F, A? npeacrasnser coboit
C-H, u A’ npencrasnser coboit C-H. B BapuanTax ocymectsienus Al npencrasnser coboit C-
Me, A? npencrasnser coboit C-H, u A® npencrasnser coboit C-H. B BapuanTax ocyLiecTBIeHHs
A! npencrasnsier coboii C-H, A? npencrasnser coboii C-F, u A® npencrasnser coboit C-H. B
BapuaHTax ocymecTsienus A' npencrasnser coboit C-stenun, A’ npencrasnsier coboit C-H, u
A’ npencrasnser coboii C-H. B BapuanTax ocymecTsnenus Al mpencrasnser coGoit C-
nponenun, A’ npencrasnser coboii C-H, u A’ npencrasnsier coboii C-H.

CootsercTeenHo, R’ moxer npexcrasnsats coboit H, Cl, F, CN, MeTu1, 3TH1, H30IPOMKIL, STeHMJI,
nponeHun, TpUGTOPMETUN U LUKIONPONI. B BapuanTax ocyuiectsiaeHus R’ mpencrapiser
coboii H, Cl, F, CN, MeTw, 5T WU [UKJIOMPOITHIL.

R® moxer mpexncrasnate coboit H, Cl, F, CN umu Me. B Bapuanrtax ocymecTsieHus R®

npezacrasisier cobort H nmm metw.



10

B BapuanTax ocymecTsnenus R® sei6pan us H unu meruna. Ipeanoururensho, R® npencrapser
coboit H.

Kaxk u3BecTHO crieruaimcTy, ¥ BO n30ekaHue HeONPEIeIEHHOCTH, CTPYKTYpa, MOKa3aHHAs HUXKeE:

N R®

s

N‘N
npefcTaBseT coOOol apoOMaTHYECKOe S-uIeHHOe KOJbILO, Ie OAHH U3 aTOMOB a30Ta B KOJIbIIE
3amerneH R°.

Kaxk u3BecTHO crieruaimcTy, 1 BO n30ekaHue HeONPENeIEHHOCTH, CTPYKTYpa, MOKa3aHHAs HUXKeE:

RS
A1
9@
\N ’Az
3
NTA

IpeCTaBIsieT COOOH OWIMKINYECKYIO TPYIY C S-4JIeHHBIM M O-YJIEHHBIM KOJbLIOM, Iae O-

YICHHOC KOJIBIIO NMPEACTABIIACT coboti apoOMaTHUICCKOE KOJIbIIO.

f\@;ﬁé
B BapuanTax ocyuecTBieHUs N=N IPECTABISIET COOO:
R5
)
A A A
e TR =R
~N N—N -N
R5 \RS

B BapuanTax ocymectsienus R Beiopan u3: H, Ci4 ankuna, Ci4 ankuia, 3amemensaoro -ORY,
Ci4 ankuna, 3amermenHoro -NRMRY, Cs.s mukioankuia, 3aMelIeHHOrO WM He3aMEIeHHOro
denmnom, Ci14 ankuia, 3aMeIeHHOT0 3-8-4JIeHHBIM MeTePOLMKIOATKUIOM U 3aMEIEHHOTO HITH
HE3aMEIIEHHOTO S- WK O-4JIEHHBIM T'eTepOoapuiom, riue GeHWIbHAs UM FeTepoapuiibHasl rpymna
MO3KeT ObITh 3ameiena 1 wmm 2 R’

B BapuanTax ocymectsienus R Beiopan u3: H, Ci4 ankuna, Ci ankuma, 3amemensaoro -ORY,
Ci4 ankuna, 3amerenHoro -NRMRY, Cs.s mukioankuia, 3aMelIeHHOrO WM He3aMeIeHHOro
denmnoMm, Ci4 anKuia, 3aMeIEeHHOTO 3-8-UJIeHHBIM MeTePOIMKIOATKUIOM U 3aMEIeHHOTO HITH
HE3aMEIIEHHOTO S- WK O-4JIEHHBIM T'eTepOoapiom, riue (eHWIbHAS WM FeTepoapuiibHasl rpymmna
MoxeT ObiTh 3amermena | mmu 2 R°. HeobssarenbHo, R® Beidpan u3: H mmmu Cia ankuna.
Heobs3aTenbHo, RE HesaBucumo B kaxaom ciaydae BoiOpas u3: H uan meTuna.

B BapumaHTax OCyLIECTBJIEHUSA R’ BbIOpaH u3: H, merwmna, stuna, w300yTHia, WU30MPOIUIIA,

usonponanojya, uukinonpormmia, -CH>CH>OH, -CH>CH>OCHs, -CH>CH>NHCHj3, ¢enuna,
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bTopdpennna, nHpUANIA, THUINEPUANIA, 3THIA, 3aMEI[EHHOrOo MOP(OIMHOM, H 3THIIA,

3aMelneHHoro nunepunuHoM. Heobsi3aTenbHO, R> MoskeT ObITh BbIOpaH u3: H wiu meTuna.

N R®

oS

N=N

B BapuaHTax ocyliecTBieHUs NPECTaBIISIET COOO:

HO
& & & &
-N ~ ~N ~ =N ~ ~N N N
@ \ _N \ ,}, Y f‘\,\}(ﬁ ?"\K’\{)J;
:
B [y
—N —
H N\ N\
;\NWN)J” JS"\’\}/NH ;\NWNH ;\'\}(Nﬁ !\'\}V\N}J;
=N =N =N

B BapuanTax ocymectsienus R Beiopan u3: H, Ci4 ankuna, Ci4 ankuia, 3amemensoro -ORY,
C3.3 LUKIIOANKHIIA, 3aMEIIEHHOTO WM He3aMEIIeHHOTO (EeHWIOM | 3aMeIIeHHOrO WU
HE3aMEIIeHHOTO S- WK O-4JIEHHBIM T'eTepoapiom, riue (eHWIbHAs WM FeTepoapuiibHasl rpymnmna
MOKeT ObITh 3amemena 1 mmm 2 R’

B BapuanTax ocymectsieHus R Beiopan u3: H, Ci4 ankuna, Ci4 ankuma, 3amemensaoro -ORY,

Css OUKJIOAJKWIIA, 3aMCIICHHOTO MW HC3aMCIICHHOI'O (I)eHI/IJ'IOM n 3aMCIICHHOI'O MU
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HE3aMEIIeHHOTO S- WK O-4JICHHBIM T'eTepOapmiom, rie (eHUIbHAsI ITH FeTepoapuiibHasl rpyIna
MoskeT ObITh 3amennena | unu 2 R’ Heobsi3atenbro, R° Beibpan us: H umu Cio4 ankuma.

B BapuanTtax ocyliecTBiI€HUsA R’ BbIOpan u3: H, Merwmna, HM30MpoOIMiIa, UKJIOMPOIIUIA,
CH>CH,OH, ¢enuna, propdenuna u nupuauna. Heobszatensro, R® Moxker 6bITh BoIOpaH u3: H

HUJIN METHUJIA.

s

N=< "
B npennodyrurenbHpIX BapUaHTax OCYLLECTBICHUS N MpeCTaBIsIeT COOOI:

N

N~
Y N
R5
rac ]K5 HEeO0S13aTEIbHO NpeaACTaBJISACT co0oi MeTuII.

r‘:‘x\(N R5§

O

B BapuaHTax OCyIIeCTBIEHHS N=N MPENCTABISIET COOOM:

%NHE’\KN%]&‘&N% fé\r/N%;\(/NH

HN~ /N\N/ \(N\N/ VN\N/ SN\N/
HO

.
QN Q 7 o A

B BapuanTax ocymectsienust coenunenue @opmyisl (I) mpencrasisier coboli coequHEHHE B

cooreercTBUH ¢ Popmynoii (Ia):
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R Rm 1 (R4

=
TN
b
-
T\
z\iz
R,

N /
H R5
(la)
e m UMeeT 3HadeHue 1 miu 2.
IIpennouturenbHO, m paBHO 1.
8 R (R7)m
A
/4
JOR N
\ A \
N A3 N
B BapuanTax ocymectBieHuss H wm H MOKET MPEACTaBIATh
co0oIi:
Cl F
N 4 N 4 N 4 /4 E’
\ \ \ N
N b H N
H

N N N /4
\ \ \ N
N N . .
H N
H
8
RS ..!LL( R (RY)m
A1
AN /4
N 7 | Y N
\ AZ \
N A3 N
HpeI[HOLITI/ITeJ'IbHO, H nnn H MOXET TMPEACTABIATD co0oii:

Cl
\ \
N N
H wm H

JIroboe obcyxkaenne Gopmynsl (I) B 3TOM 3asiBKE MOMKET B PaBHOW CTENMEHH OTHOCUTBHCS K
coequnennro @opmyisr (Ia).

B moker ObITh BBIOpaH H3: 5- WM 6-4JIEHHOTO KapOOLMKINYECKOrO KOJIbIId, KOTOPOE SIBIISIETCS
apOMaTUYECKUM WJIM HEHACBILIEHHBIM, S- TN 6-4JI€HHOTO MeTePOLIMKINYECKOr0 KOJIbLIa, KOTOPOe
SIBJIIETCS. APOMATUYECKUM WJIM HEHAChIIeHHBbIM, 9- win 10-4ieHHOW KapOOLMKINIECKOM
OMLMKINYECKON KONbLEBOW CcUCTeMbl, WiH 9- wnmu 10-uJeHHOW TreTepOoLUKIMYECKON

OMIIMKIIMYECKON KOJIbLIEBOM CHCTEMBI, IJie OUIIMKJINYECKasi KOJIbLIeBasi CUCTEMA SIBJISIETCS JTHOO
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apoMaTUYecKOH, MO0 OAHO M3 KOJel B OWIUKINYECKOH KOJBLEBONH CHUCTEME SBIISETCA
apOMAaTUYECKUM WJIM HEHACBIIIEHHBIM, & IPYTOe KOJIBIIO SIBJISIETCS] HACHILEHHBIM.

B moker ObITh BBIOpaH M3: 5- MM 6-4JIEHHOTO KapOOLMKINIECKOrO KOJIbIId, KOTOPOE SBIISIETCS
apOMAaTHYECKUM WJIM HEHACHIIIEHHbIM. B Moker ObITh BbIOpaH u3: 5- WM O-4JIEHHOTO
reTePOLMKINIECKOTO KOJIbLIA, KOTOPOE SIBIISIETCS ApOMaTHYECKUM HIIM HEHACHIIIEHHBIM. B MokeT
ObITh BBIOpaH 13: 9- mim 10-uJeHHON KapOOLMKIMYECKOH OUITUKINYECKON KOJIbLIEBOH CHCTEMBI
rae OMIMKINYeCcKas KOJNbLeBas CUCTEMA SIBJISIETCS JIMO0 apOMaTUYECKOH, 1100 OJHO U3 KOJel] B
OMLIMKIMUECKON KOJBLIEBON CUCTEME SIBJIIETCS aPOMATHYECKUM WJIM HEHACBIIIEHHBIM, a Ipyroe
KOJIBLIO SIBJIIETCSl HACBHIIIEHHBIM. B  Moxker ObiTh BbIOpaH u3: 9- wim  10-uneHHON
reTePOLMKINYIECKON OULMKINYECKOW KOJIBLEBOW CHCTEMBl, TAe OWIMKINYecKas KOJblieBas
cucreMa sBJsieTcs JTMO0 apoOMaTHYeCKOH, Ju00 OJHO U3 KOJel] B OMIMKINYECKON KOJIbLIEBOM
cUCTeMe SIBJSIETCS AapOMATHUECKUM WJIM HEHACBILIIEHHBIM, a Jpyroe KOJbLO SBJSIETCA
HACBILEHHBIM.

B nmpeanouTnTenbHOM BapuaHTe OCYIIECTBICHUS B BBIOpaH U3 6-4JIeHHOrO KapOOLMKINIECKOrO
KOJIbIIa (HEOOSA3aTeNbHO, TAE JAHHOE KOJbLO SIBISIETCS apOMATHYECKHM HMJIM HEHACBIIIEHHBIM)
wn 10-4JIeHHOH TeTepOLMKINYECKONH KOHAEHCHPOBAHHOMN OUIMKIMYECKOH KOJIbLEBOH CHCTEMBI
(HeoOs13aTeNbHO, T OTHO U3 KOJIEL] SIBJISIETCS] APOMATHYECKHIM).

B Bapmantax ocymectsieHust B BbiOpaH u3: ¢(eHwmna, nmpasona, MUpUANIA, THIEPUANIA,
a3aMHAOJA, W3OMHAOJNMHA, TETPAruApPOU3OKUHONINHA, TETPArupOM30XHHONIOHA, (ypaHa,
uHa301a, OeH3Mupasosa, MUPUMUAWHA, TMHPUIOHA, TETPATHIPONUPUANHA, JUTHIPONHPAHA,
LIMKJIOTIEHTEHA, LINKJIOTeKCeHNIa, XPOMaHa, XPOMaHOHA, OEH30JMOKCaHa, TETparuapoHadTaINHA,

IUTUAPOOEH30KCa3Ha, OeH30MOp(ONMHA, TETPArHAPOXUHONINHA, HAPTHPUIWHA, XUHOJHMHA,

WU30X MHOJIMHA u auruaponsodensodypana, WU B MPeNCTaBJISIET co0oii
(RY), (R%)n X
NH
R! R!

N %N

B Bapuantax ocymecteineHuss B BbiOpaH wu3: (deHmna, mupasosia, MUPHIWIA, a3auHAONA,
W30WHNIOJMHA,  TETPAruAPOM3OXUHONIMHA,  TETPAruApOXUHOJIOHA,  (ypaHa,  WHAA30Ja,
66H3HI/Ipa30J'Ia, HI/IpI/IMI/II[I/IHa, HI/IpI/II[OHa, TeTpam):[ponan/mI/IHa, nnmnponnpaﬂa, LII/IKJ'IOHGHTeHa,
LIMKJIOTEKCEHUIIA, XpoMaHa, XPOMaHOHA, OEeH30IMOKCaHa, TeTparuapoHadTaInHa,

IUruaApoOeH30Kca3nHa, OeH30Mop(hOIMHA U TETPAruAPOXUHONIHA, UiIH B mpencrasnser coOoi

(R%:, ROn
N
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B Bapmanrtax ocymectsieHuss B BeiOpaH u3: QeHMIa, MUpUANIA, TETPAruAPOM30XHHONINHA,

TETPArUAPOXHUHOJIOHA U TETPArUAPOXHUHOJIMHA.

(R0

R4, G Rn

bbﬁ@ﬁ

R*,

72/<_§\§/(R4)n%2/<_)\3\/(R)n‘!lLl/C{ .LLQ/C::\N\w

RHn

(R*)n (Rn
VNN N jetyut
NH | (R%n 4
| — N OQ,R1/E}1 (R "
WA 3/@3 l % ) R’

%

4 4
o (R%)n (R™)n "

1 o
B BapuaHTax ocyliecTBieHuUs R" mosxer npencrasnsTs coboii:

(R)n

1

B BapuaHTax ocyiecTBieHuUs R mosker npencrasnsTs coboii:



(R)n (R*)n RY% R (R N
‘g/@;‘R % [ a/é\:\N\Fv ’2/[;:'\(“' 2/[_}\N 35/@
YO NGNS NONGA

1 o
B BapuaHnTax ocymecTBieHus R mosxer npencrasnsTs coboii:

(Rn

R (R4)” R 1 R
k e ¥

(R%)n

(R)n

1 o
B BapuaHTax ocyiecTBieHus R mosker npencrasnsTs coboii:
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(R 0
R! _R’ _R’
R' N h N
%
% %
(R0 "

e

N

%

B BapuanTax ocymectsienust coenunenue @opmyisl (I) mpencrasisier cobol coeauHEHHE B

coorsercTBun ¢ Popmynamu (I1la), (IIb) mnu (1lc):

R8 R6 : R8 R6 4
Al ,11 N RS (R%)n Al I{l N R® (R%)n
/4 /4
N, O\(z \r R N, Oﬁj \r NH
NTAT SR NN A NSR iy
H H
(lla) (Iib)
RS R® (R*)n

(llc)
B BapuanTax ocyuectsienusi coenunenue Dopmyisl (I) mpencrasisier codoii coequHEHHE B

coorercTBun ¢ @opmynamu (1lla), (I1Ib) nmm (I1lc):

R8 R? (R*)n RS
Al _N_ _NR° 1
ravd R
N\)ICDAZ \Nr\ N\
(llla)
RB $6 (R4)n 1)
Al _N_ _NR°
TOT X R
\ A? N

(Ilic)
L! moxer 6vrrh BoOpan u3: cBssH, -(CR*RE)is-, u -O(CRARB)i;-. IMpeamoururensro, L
npencTasisier coboi ceasb wm -O(CRARB); ;3-.
L? moxer OwbiTh BBIOpaH u3: cBs3u, -NRP-| -C(O)NRP-, -NRPC(0)-, -C(0)O-, -C(0)-, -
NRPC(O)NRE-, 1 -OC(O)NRP-.
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Jlns uckmoueHus HeonpeneaeHHocTH, korna L' nmpencrasnsier coGoit csasb, u L? npeacrapiser
co0oii cBsI3b, TOrAa L BO BCEX acmeKTax MpenCcTaBisieT cCOOOH CBSA3b. ITO MOXKET PACCMAaTPHUBATHCS
Kak oTcyTcTBHe L.

B BapuanTax ocymectsiaenus L suidpan u3: ceasu, -(CRARP)o30-, (CRARB)o.3NR -, -(CRARB),.
3C(O)NRE-, -(CR*RB))sNRCC(0)-, -(CRARB)(.3C(0)0-, -(CRARE))30C(0)-, -C(0)-, -(CRARE),.
38(0):NRE-, (CR”RE)3NR¢S(0)2-, -S(0)2-, -NRC(O)NRP-, -(CR“RB))30C(O)NRE-, -
O(CRARB);50-, -O(CRARB)13NRC-, -O(CR*RB)o.3C(O)NRC-, -O(CR”R®);:38(0):NR®-, -
O(CRARB);3C(O)NRCS(0),-, 1 -NRP(CRAR®);3C(O)NRE-.

R u RB MoryT 6bITh HezaBucumo Beiopans u3 H, C1.4 ankuna u Ci14 ranoankuna. Heobs3arensHo,
R” u RB moryT 6bITh He3aBucuMO BHIOpaHbI M3 H, Meruna, TpudropMeTuna u 1uGTOPMETHIIA.
Heo6s3arensno, R* u RE moryT npencrasnsats coboit H unu metun. Ipeanoururensyo, R u RB
MPenCTaBJSIIOT coboii H.

R® u RP moryT 6bITh HezaBucumo BhIGpansl 13 H u mMetuna. Ipexnoururensho, RC u RP o6a
npeacTasysiroT codoit H.

B BapuanTtax ocymectBienusi L BoiOpan u3: cBsizu, -CHz-, -CH2CHa»-, -O-, -OC(0O)-, -C(O)O-, -
OCHa-, -O(CH2);-, -OCH2CH2NH-, -OCH2C(O)NH-, -OC(Me)HC(O)NH-, -OC(Me)C(O)NH-,
-OCH:C(0)O-, -OCH2S(0):NH-, -OCH,CH2NHC(O)-, -O(CH2);sNHC(O)-, -
OCH:CH:NHS(O)s-, -OCH,CH;NHC(O)NH-, -CH>NHC(O)-, -CH:NHS(O)z-, -
CH>NHC(O)NH-, -CH>C(O)-, -(CH2)C(0)-, -CH2C(O)NH-, -(CH2).C(O)NH-, -CH>C(O)O-, -
CH,OC(O)NH-, -C(O)-, -C(O)CH;NH-, -C(O)NH-, -C(O)NHCH;-, -NHCHC(O)-, -
NHCH>C(O)NH-, -N(Me)CH2C(O)NH-, -NHC(O)-, -NHC(O)NH-, -S(O)2-, -CH(CHF2)NH- nnu
-CH(CF;)NH-.

Heobsizatenbho, L BeiOpan u3: cBsizu, -O-, -OCH-, -OCH,CH>;NH-, -OCH>C(O)NH-,
OC(Me)HC(O)NH-, -OC(Me),C(O)NH-, -OCH,CH,NHC(O)-, -O(CHz);NHC(O)-,
OCHCH;NHC(O)NH-, -CH,NHC(O)-, -CH:2NHC(O)NH-, -CH,C(O)NH-, -(CH2)C(O)NH-,
CH,OC(O)NH-, -C(0)-, -C(O)CH2NH-, -C(O)NH-, -C(O)NHCH,-, -NHCH»C(O)NH-,
N(Me)CH2C(O)NH-, -NHC(O)-, -NHC(O)NH-, -CH(CHF2)NH- unu -CH(CF3)NH-.
IMpennoururensHo, L BeiOpan u3: cBszu, -O-, -OCH,C(O)NH-, -CH>C(O)NH-, -C(O)-,
C(O)CH2NH-, -C(O)NH-, nnu -C(O)NHCHz-.

B BapuanTax ocymectsnenus @opmyn (Ila) unu (Illa) L' npeanoururensHo npencrasiser coboit
cesp mmn -O(CRARB)13-. B Bapmantax ocymectsinenus Popmyn (Ila) mmu (IIa) L2
TpenNnoYTHTENBHO npescTaBnser coboii -C(O)NRP-. B papuantax ocymectsienus ®@opmy (I1a)
wi (I11a) L npepmoutuTensHO npencrasisier coboi ces3b, -OCH2C(O)NH-, nmm -C(O)NH-.

B BapuanTax ocymectsienus @opmya (1Ib) unu (I1Ib) L! npeanoututensHo npeacrasiser coboi

cBs3b. B BapuanTax ocymectsiaenus @opmya (1Ib) umu (I1Ib) L? npeanodTuTenbHO NpeacTaBseT
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coboii -C(O)-. B BapmanTtax ocymectsiaeaus Popmyn (IIb) wimm (IIb) L mpenmouturensHO
npencrasisier codoit cesizb uimn -C(O)NH-.

B BapuanTax ocymectsnenus @opmyn (Ilc) unu (Illc) L' npeanoururensHo npencrasiser coboi
cBs3b. B BapuanTax ocymectsnenus @opmyn (Ilc) umu (Illc) L? npeanodTuTe bHO NpeacTaBseT
coboi ces3p mmm -C(O)-. B Bapmantax ocymectnenuss Popmyn (Ilc) wmm (Illc) L
NPEANOYTUTENILHO MPEACTABIISIET COOOM CBSI3b.

B BapuanTtax ocymecTsienus R? Boiopan u3z H, Ci4 ankuna, Ci4 ranoankuna, Ciu4 amkuna,
samemenHoro -ORF, Cs.s nuxnoankuna (Heobssarensuo, Cs.s muknoankuna), Cac HUKIOATKIIA,
3amereHHoro -OH, ¢enmna, 3-6-ueHHON reTepOLUKINYeCKON KOJBLEBOW CUCTEMBI, TTI€ JAaHHBIC
(deHUT ¥ TETePOLMKINYECKAash KOJbLeBas CHCTEMA SIBJISIFOTCS —HE3aMELIEHHbIMH TN
3aMereHHbIMuU: TajtoreHoM, Ci.4 ankunom umu -C(O)RF.

B Bapuantax ocyumectenenus R? BoiOpan u3 H, Ci4 ankuna, Ci4 ramoankuna, Ci4 ajkuna,
zamemenHoro -ORF, Cs.g muxnoankuna (seobssarensho, Cs.s nuknoankuna), Ca.c MUKIOATKHIIIA,
3amerieHHOro -OH, 3-6-uieHHOH TreTepoLMKINYECKON KOJbLEBOH CHUCTEMBI, A€ JaHHAs
reTepOLMKINYECKasi KOJIbIIeBass CHUCTeMa SIBJISIETCSl He3aMeIeHHOW wiu 3amerneHHOW: Ci.4
ankunom unu -C(O)RE,

B BapuanTax OCylLIeCTBIEHUS R? BbIOpan u3: H, CN, meTuna, 3Tuia, #-pornuia, /-npomnuia, /-
Oyrtuna, i-Oytuna, mpem-OyTuna, 6mop-OyTwia, mpem-TIeHTUIA, aJlliiia, TPOMapTUIa,
nudTopatuna, audropnpornmina, TpupTOpITHIA, TpuUdTOpNpOoNUiIa, TPUPTOPU3OMPOITHIIA,
U30MmponaHoja, n-OyTaHosa, 6mop-OyTaHONA, TMPOMAHONA, Mpem-0yTaHONa, UUKJIOMPOIHIA,
LUKJI00yTHIA, LUKJIONIEHTHJIA, LMKJIOT€KCHUIIa, LUKJIOTEITHIIA, LUKJIOMPOIAHOA,
UKJIO0YTAaHONA, LMKJIONEHTAHO A, I[UKJIOTeKCaHOa, IUKJIOTeNTaHoMa, a3upunuHuia, N-
aueTUIa3UpUANHWIA, N-anKula3supuauHUIA, Aa3eTHAMHWIA, N-auerwnazeTuauHmia, N-

ANKWIA3eTUINHIIIA,  2-METWINpPONaH-2-aMuHa, (eHwna, xyopdeHmna, MNHUPPOJUAHHUIIA,

T TOPITUPPOTUINHIIIA, TPUPTOPITHIIMHPPOITUINHHIIA, N-MeTunnupponuauHuiIa,
TeTparuapodypaHuna, cynbhoNaHuIa, JUTUAPONMpPAaHa, TeTparuApONupaHuia,
TETParupoONupPaHOUMUIA30JINIA, MopdoNuHUTIA, UMUTA30JINIA,
STUITETPAruPOUMHUAA30NUPUINHA, METUIIMMUA30JIMIIA, MUNEPA3UHNUIIA, N-
METUJINUIIEPa3nHIIIA, TpudTOpMETHIITUIIEPA3UHIIA, OKCaZna30JInIa,

TUMETUJIAUTUIPOOKCA30IIIIA, TUPA30JIIIIA, N-METUIITHPA30JInIA, STHIMUPA30JIUIa, 4-MUPUAOHA,
2-MUpUOHA, MHPHUAWUJIA, METWIA, 3aMENIeHHOTO TeTparuapodypaHoMm, 3TWJA, 3aMEIIeHHOTO
MAPUANHOM, 3THJIA, 3aMerneHHoro -NMe», sTuna, 3amemennoro OMe, stuna, 3amermesHoro OH;

WJIH BBIOPAaH H3:
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e R %S
o g R

N N
§_</ §_</
H H

B BapuanTax ocymectsienus R? Bbiopan u3: H, CN, MeTuna, 5THjIa, U30NpONUa, mpem-0yTuna,
emop-0ytuia, TpupTopaTuia, TpupTopmponuia, TpuTOPU3OMPOIUIA, U3OMPOIAHONA, EMOp-
OyraHona, mnpomnaHona, mpem-O0yTaHONA, LMKJIOMPOIMIA, LHMKJIOMEHTWIA, LHUKJIOOyTaHOoNa,
LIMKJIOTEKCAHONA, Aa3eTUAMHWIA, N-aleTunaseTHANHWIA, TeTparuapodypanmna, (GeHuna,
XJjopheHnna, NUPPOIUANHIIA, AUGTOPIUPPOIUANHIIE, TPUPTOPITHINUPPOIUANHIIA, N-
METWIUPPONIUANHIIA, Cyib(onaHmia, TeTparuaponupaHmia, MOpGOJHMHNUIA, NHPHIUIA,
UMHAA30JIMIa, METHIIA, 3aMEIIEHHOTO TeTparuapodypaHoM, 3THIIA, 3aMEIEHHOTO MUPUANHOM,
3TUIA, 3aMenieHHOro -NMe,, sTuna, 3ameriieHHoro OMe, stuna, 3amemennoro OH; wiu BeiOpaH

us:

22 R L L

I

B BapuanTax ocymecteienus R? peidopan u3: H, CN, MeTuna, 3Tuna, A-npomnunia, i-Iporuna, 1-
OyTuna, mpem-0yTHa, 6mop-oyTuna, annuna, Iponapruia, TpudTOopITHIA,
TpudTOpUzONpONMIa,  W3ONMPOINAHONA,  6mop-OyTaHONA, TPOMAHOJNA,  mpem-0yTaHoma,
LUKJIONPONNIIA, IIMKJIOOYTHIIA, IUKJIOTIEHTHIIA, [IUKJIOTeKCHJIA, IUKJIOTENTHIA, LIUKJIONPOIAaHOJa,

LII/IKJ'IO6YTaHOJ'Ia, LHUKJIONICHTAHOJIA, LHUKJIOTC€KCAaHOJIA, LUKJIOrenTaHola, a3supuaAuHUIIA, N-
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aueTUIa3upUANHWIA, N-aJKula3upUauHUA, Aa3eTUAMHWIA, N-auerwnazeTuauHmna, N-
ANKWIA3eTUINHWIA,  MUPPONHOUHWIA,  N-METHIMUPPONUANHIIIA,  TeTparunpodypanma,
cyJboNaHuIa, IUTHAPONHPAHA, TETParuAponupaHuia, MOpQoNUHWIA, TUNepasuHmwi, N-
METWINUTIEPA3UHIIIA, OKCAaauaszomia, 4-MUPUAOHA, 2-MUPUIOHA, THUPUOWIA, METHIIA,
3aMEIIEHHOT0 TeTparuapodypaHoM, 3THIA, 3aMEINeHHOTO MUPUIWHOM, 3THJIA, 3aMELMIEHHOTO -

NMe, atuna, 3amemenHoro OMe, stuna, 3amemenHoro OH; unmn BeiOpaH us:

e R S &

H
H,N //N
=R
B BapuanTax ocymectsiaenus R* Beibpan u3: H, CN, MeTuna, 3Tuna, M30MPONuna, mpem-oyTuna,
emop-Oytuna, TpudTOpsTHIA,  TPUPTOPU3ONPONIIIA,  H3ONPOMAHONA,  6MOp-OyTaHOIA,
IPOTIAHOIA, Mpen-0yTaHoa, IUKJIOMPOIIIIA, IUKJIONEHTIJIA, IUKJI00yTaHOa, IUKJIOTeKCAHOMa,
aseTUAMHWIA,  N-aueTWiaseTUAWHWIA,  TeTparuapodypaHwia,  OUpponuauHMiIa,  N-
METWIUPPONUANHIIG, Cyib(onaHmia, TeTparuiponupaHmia, MOpGOIMHNUIA, NHPHUIWIA,

METWJIA, 3aMEIlEeHHOTO TeTparuapoypaHoM, OTHIA, 3aMELIEHHOrO INHPUIAMHOM, OSTHIIA,

3amerneHHOro -NMe,, saTuina, 3amerneHHoro OMe, stuna, 3amernenrnoro OH; wnu BeiOpaH u3:

2% B &

H

H,N //N

0
B BapuanTax ocCyuiecTBIEHUSA R? BbIOpaH w3: H, merwna, 3Tuia, usonponuia, mpem-OyTuna,
emop-0ytuna,  TpupTOpITHUIA,  TPUPTOPU3OMPOIMIA,  H3OMPOINAHONA,  6MOp-OyTaHOIA,
NPOMAHONA, Mpem-0yTaHoa, UKJIOMPONIIIA, LIUKIONEHTHIA, HUKJIO0YTaHOJA, IUKJIOTEKCAHOA,
azeTHUIUHWIA,  N-aueTWinaseTHOUHWIA,  TeTparuapodypaHuia,  OUPPONUAUHMIA,  IN-
METHJIHPPOIUANHNAIIA, TETPAruAPOIINPAHIIA, MOP(OIHHIIA U MHPUANIIA.
B BapuanTtax ocymecTsienus R? He BbiOpan u3 H, korma B mpencrasiser coboil 6-uieHHOE
MOHOLIMKIIMYECKOE KOJIBIIO, Hampumep, (eHw1, NUpUAWI, NHPUMHIUHWI. B BapuaHTax
ocymectsienuss R? ne Bwibpan u3 H, korma B npexcrasiser co6oii (eHMIbHOE KOJBLIO.

COOTBGTCTBGHHO, CIICHUAIIMCT MPUMET BO BHUMAHHUE, YTO 5TO NPHUBOAUT K CUTyAallUH, KOT'Aa B ne
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MOKET OBbITh He3aMelleH O-4JeHHBIM KOJIBLIOM WJIH (DEHWJIbHBIM KOJBIIOM, HCXOIs U3
KOHKDPETHBIX YCJIOBUM.

B papuanTax ocymectsiaeHus R* Bei6pan us: ranorena, Ci.4 ankuna, Ci ramoankuna, -CN, Ci.4
ankuna, 3amemenHoro -OR', Ciu amkmma, 3amemenHoro -NR'RX, u  3-8-unmennoro
reTePOLUKIIOANKIIA.

R’ u R® kasxnplii He3aBUCHMO B Kaka0M clydae BbiOpaH u3 H uiu Metuia.

B BapuanTax ocymectsienus R* npencrasnser coboit F, Cl, merun, CF3, Et, /Pr, CN, OH, OMe,
0i-Pr, =0, CH,0OH, CH,OMe, NH,, NMe,, CH,NH,, CH2NMe;, unmu MmopdosuHmIL.

B BapuanTax ocymectsieHus n paseH 0. B aqpTepHATHBHOM BapUaHTE OCYIIECTBICHUS N PABEH
1.

B BapuanTtax oCyLIeCTBIE€HHUs N HUMeeT 3HadeHus | unu 2. B anbTepHATUBHOM BapHUaHTE
OCYLLIECTBJICHUS N PaBEH 2.

B BapuanTtax ocymectBienusi coenunenne @opmyinnl (I) npencrasisier co0oii COeAMHEHUE B

coorBercTBUH ¢ Popmynoii (IV):

HN—R?
RS R® (R*)n &
Al__N__NR° 5
0
IO X
N /A2 NS
3
N™ A
(IV)

B BapuaHTax OCYILIECTBJEHHUs N MPEATNOYTUTENLHO paBeH 1. B BapuanTax ocymectsienus R*

MPEINOYTUTENBHO mpeacTapisieT coboii -OMe. B Bapuantax ocymectsieruss @opmyinsl (IV) n
4 o

NPEANOYTUTENLHO paBeH 1, 1 R* mpeanouruTensHo mpencrasisier codoii -OMe.

B BapuanTax ocymectBienusi coenunenue Dopmyisl (I) mpencrasisier coboii coequHEHHE B

cootBetcTBUU ¢ @opmyoii (IVa):

. HN—R?
8 RG R
\ Al lll N R r&
0O O
v TOL X
(IVa)

B BapuanTax ocymectsienusi coenunenue @opmyisl (I) mpencrasisier coboli coequHEHHE B

cootBeTcTBUU ¢ @opmyioii (V):

RS R° 4
5 R
O
N O N4
\ A2 NS

V)
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B BapmanTax ocymectsienuss @opmyisl (V) n nmpeanodTuTensHoO paseH 0.
B BapuanTax ocymectBienust coenunenue Dopmyisl (I) mpencrasisier coboll coeauHEHHE B

cootBetcrBuu ¢ @opmynamu (VIa), (VIb) wmu (VIc):

RS F;G (R%)n o
Al _N_ NLR
SO0
\N AS'AZ N\N
H
(Vla)

6
RB R

' (R*)n

N/ O\r \r |_\N—'R2

\ A2 N=
N N
N A
(VIb)
6
R8 I? R4
Al N RS
ZA N=}

(Vic)

B Bapumantax ocymectBienuss ®@opmyn (VIa) wim (VIb) n mpenmoututensHo pasen 0. B
BapuanTax ocyumectsieHuss @opmyi (VIa) wmu (VIb) n MokeT umerh 3HaueHus 1 wiu 2.

B BapuanTtax ocymectsienusi coenunenrne ®opmyinbl (I) nmpencrasisier co0ol COEAMHEHUE B

coorercTBun ¢ @opmynamu (VIla), (VIIb) wmu (VIIc):

HN—R?
re. R RC (Rn F\Q
N N o)
= (0]
OO

' (R*)
% N\r/N " HN—R2
N, / N,§
N N-N 0
H R5
(VlIb)
8 R” RS R4
R '1] ( )n 0
N
~
7 h > R
\ N— N
N s N
H R5



24

B BapuanTax ocyiectsiaenus @opmya (VIIa), (VIIb) umu (VIIc) R® moxer npencTapasts coboit
H. B BapuanTtax ocymectsnenus ®@opmyn (VIa), (VIIb) unu (VIIc) R7 MoxeT npeacTaBisTh
coboii H, Cl, stun nmu muknonponun. B BapuanTax ocymectsinerns @opmyan (VIla), (VIIb) wu
(VIIc) R® mosxker npeacTasnsaTh coboii H unu Me. B Bapuantax ocymectsienus @opmyn (VIla),
(VIIb) unu (VIIc) R* mosxer npencrasnsats coboit Ome, u n umeeT 3Hauenus O umu 1. Jlro6oii u3
BAapPHAHTOB OCYIIECTBJICHHs 3TOr0 ad3ala MOXeT ObITb OOBEIHHEH JIOObIM CITOCOOOM, 4TOOBI
NPEAyCMOTPETh BAPUAHT OCYINECTBICHUS H300PETEHMS.

B apuanTax ocymectsnenus ®@opmyn (VIla), (VIIb) unu (VIIc) R® npencrasnsier coboii H; R’
npencrasisier codoit H, Cl, stun umm uukionpornm, R> npencrasisier codoir H nnn Me; R*
npencrasisier coooit OMe; u n umeer 3naueHus 0 win 1.

B BapmaHTax OCyIIECTBJIEHHUsS B HACTOSIIEM H300pETEHUH MPEJIOKEHO coenquHeHne PopMyJibl

(Ib) u ero papmaneBTHUECKH TPUEMIIEMbIE COJIU:

RG

8
R™ R N (R
e
V T
\ 1
N~ R
N /TN
H R5

(Ib)
rae
B mnpencrasnsier coboit 5-10-ujeHHYH0 KapOOLMKIMYECKYIO KOJIbLEBYHK) cucremy wim 5-10-
YJIEHHYIO T€TEPOLUKINYECKYIO KOJIBLIEBYK) CHUCTEMY, Il€ KOJbIEBbIE CUCTEMBI SIBJISIOTCS JTHOO
MOHOIIUKJINYECKUMH, JTHOO KOHIEHCUPOBAHHBIMU OUIMKIMYECKUMU CUCTEMAMH;
R! npencrasnster coboit L-R?*A, R?8 unu orcyrersyer;
L npencrasnsier coboii -L'-L2- rme L' Beibpan u3: cessu, -(CRARE).3-, -O(CR*RB)1;3-, -
(CR*R®)0.30-, u -NRY(CR*RB),3-, u
L? Buibpan u3: -O-, -NRP-, -C(O)NRP-, -NRPC(0)-, -C(0)0-, -OC(0)-, -C(0)-, -S(0)NRP-, -
NRPS(0);-, -S(0)2-, -NRPC(O)NRE-, -OC(O)NRP-, u -C(O)NRPS(0),-;
R2A Bri6pan u3: H, CN, Ci ankuna, Ci ranoankuna, Cis ankmna, 3amemensoro -ORP, C.6
ankuna, 3amemenHoro -NRFRC, Csi umknoankmma, Cs.s nukioaikmia, 3amerneHHoro OH,
3aMELIEHHOTO0 WM HE3aMELIEHHOro  3-8-WIEHHOr0  IeTePOLUKIIOANKUIA,  O-4IEHHOIrO
rerepoapmna, Ci.4 alkuia, 3aMeIeHHOro 3-8-ujieHHbIM rerepouukyoankuioMm, Cis4 anikwia,
3aMemIeHHoro 6-unenHbM retepoapuioM, -(CRFRY)30RF, -(CR¥RY)sNRFRE;
R?® mpencrasnsier coboii  ¢enun, Cis4 ankui, 3aMelleHHbId (QeHunaoMm, S5-10-4neHHYIO
reTepOLMKINYECKYIO  KOJbLeBylo cucremy, Cig4 ankun, 3aMelieHHbli  5-10-uneHHON
reTepOLMKINYECKON KojbleBon cucrtemor, -0-Ci4 ankui, 3amerneHHbid 5-10-uneHHon
reTepOLUKIMYECKON KOJNBLEBONW CHCTEMOH, TJe YKa3aHHAas TeTEPOLMKINYECKas KOJbIeBas

CHUCTeMa SIBJISIETCS] He3aMeIlleHHO! WIh 3aMerieHHOM: rajoreHoM, Ci.4 ankwioM wim =0,
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R* BbiOpan u3: ramorena, Ci4 amkuma, Cie ramoankuma, -CN, -OR’, =0, Ci4 ankuna,
samemnenHoro -OR!, -NR'RK, Ci.4 amkuna, 3amemennoro -NR'R¥, Cs.s mukmnoankuna, u 3-8-
YJICHHOTO TeTePOLKIIOATKUIIA,

R’ Bri6pan u3: H, C1.4 ankuna, Cs.s LMKIOAIKUIA, 3aMELIEHHOrO UM He3aMeLIeHHOro (heHUIOM
U 3aMEIIEHHOr0 WJIM HEe3aMEIIeHHOTO S- WM O-4JIEHHBIM TeTepoapwiioM, rae GeHusbHas WU
reTepoapuibHas FPyma MoxKeT ObITh 3aMernena 1 umu 2 R,

R® Boibpan u3: H u C14 ankuna;

R’ BuiGpan u3: H, ranorena, Ci-4 ankuna, Ci.6 ranoankuna, -CN, u Cs.g IUKIOANKIIA,

R® BuiOpan u3: H, ranorena, Ci-4 ankuna, Ci.6 ranoankuna, -CN, u Cs.g IUKIOANKIIA,

R’ BbIOpan u3 ranorena uiu Ci.4 aNkuna;

n umeet 3HadeHus 0, 1 wnm 2;

m umeet 3HavueHus 0, 1 wnm 2;

R” u RB Bri6paner u3 H, C1.4 ankuna umu Ci4 ranoankuna, win R* u R® cosmecTHo ¢ aTomom, k
KOTOPOMY OHHM TMPHUCOEIMHEHBI, O0pa3yrOT 3-0-4ieHHOE LUKJIOAJKHIbHOE KOJbLO MU 3-06-
YJIEHHOE reTePOINKIOATKUIBHOE KOJIBLIO;,

RC, RP, RE, RF u RY kaxnprii HesaBucumo Beiopan u3 H u C1.4 ankuna;

R u R! kasknplii npencrapnsior coboit H, 3a uckmodenuem Toro, 4to oxua napa R” u R! na onnom
aToMe yIJiepoia BMECTe C 3THM aTOMOM yriiepona oOpa3yroT 3-0-4jieHHOe LMKJIOAJIKHIIbHOE
KOJIBLIO UK 3-0-UJIEHHOE reTEPOLMKIOATKIIBHOE KOJIbLO; U

R’ u R¥ Bri6pansr us H unu Ci.4 ankuna.

B BapuanTax ocymectBienusi coenunenue Dopmyisl (I) mpencrasisier codoii coequHEHHE B

coorBercTBuH ¢ Popmyoit (VIII):

& R RO

z
AN
\<
z
X
ps)
N

I

Ir=z
\

(VI
B BapuanTax ocyinectsienust @opmynsl (VIII) R® Mosker npencrapisats coboii H. B BapuanTax
ocymectsnenus @opmyinel (VIII) R7 MoxeT npeactasnsats coboit Cs.g muknoankun. B papuanTax
ocymectsnenuss ®opmynsr (VIID) R® wmoxer mnpencrasnats coboii H. B BapuanTax
ocymectsnenuss @opmynsr (VIII) R moxer mpenctasaats coboit Ciu ankun. B papuanTax
ocymectsnenuss @opmyner (VIII) R? MoxkeT mnpencTapisTh coboil 3aMeleHHOe MU
He3aMelleHHoe  3-10-uyieHHOe  reTepouuKiInuYeckoe Koublo. JIoGoi W3  BapuaHTOB
OCYILECTBIIEHHs] 3TOro abd3zama MoxeT ObITh OOBeNUHEH JHIOOBIM 00pa3oM, 4TOOBI OOECTeYHnTh

BaPHUAHT OCYIIECTBJICHUS H300PETEHMSL.
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B BapuanTtax ocymectsnenus @opmynsl (VIII) R® npencrasnser coboit H; R7 npencrapnser
coboit nuxnonpornun, R® mpexncrasnser coboit H; R’ mpexacrasnsier coboif merun; u R?
npeAcTaBsieT COOOH 3aMeleHHOe WM He3aMmelleHHoe 3-10-ujieHHOe TeTepOLUKINIecKoe
KOJIBLIO, COZieprKalliee ABa UM TPU aTOMa a30Ta.

B BapuanTax ocymectsienus ®opmyisl (VIII) R* npencrasisier coboil 3amelleHHOE WU
HE3aMELIEHHOE S-1JIeHHOE KOJIbLIO, COAepIKalee ABa aTOMa a30Ta. B BapuaHTax OCyIecTBICHUs
®opmyasl (VIII) R* npencrapisier coboii 3aMeIeHHOe WM He3aMeIeHHOe 9-4jIeHHOe KOJIbIIO,
cozieprkalee Ba aToma asota. B BapuanTax ocymectsienus @opmynsl (VII) R? npencrasnser
co0oM 3aMeIeHHOe MITH He3aMeIlleHHOe 9-4JIeHHOE KOJIbLIO, COZIepIKallee TPU aToMa a30Ta.

B BapuanTtax ocymectsnenus ®opmysel (VIII) R* npencrasisier coboif 3amelleHHOE WU
He3aMeLIeHHOe  9O-ueHHOE€  TeTepOLMKINYECKOe  KOJNbLO,  CofepiKallee  S-dIeHHOe
reTepOLMKINYIECKOe KOJIBLO, cofepxamee 1 uiam 2 atoMa a3oTa, KOHAEHCHUPOBAHHOE C O-
YJIEHHBIM TeTEePOLMKINYECKUM KOJIBLIOM, cozepskamuM | miam 2 atoma a3ora. B BapuanTax
ocymectsienus ®opmyiel (VIII) R? HesamelneH uiy 3aMelleH: BOXOPOIOM, METUIIOM, 3TUIIOM,
N-TIPOTIUJIOM, i-TIPOITHIIOM, TaJIOT€HOM, TPU(TOPMETHIIOM HITH TPUPTOPI THIIOM.

B BapuanTtax ocymectsienus ®@opmyiel (VIII) R? BbIOpan u3: METUINMPA3oNa, STUIIMPA30Na,
METHJIMMH/IA30J1a U TETParuponupaHOMMHIA301a.

B BapuanTax ocymectsiaenus @opmynsl (VIII), R? MoxeT npencTaBisTh coboii:

~nN N~n” \N‘N Nj/é__<§\/\ N
O HO = T L )
H H

B BapuanTax ocymectsienusi coenunenue Dopmyisl (I) mpencrasisier codoii coequHEHHE B

cooreercTBur ¢ @opmynamu (IXa) wu (IXb):

RD 4 RD
R® R7 R4 , RS R7 RS R* ™y ,
5 N R Ill N—R
N R N
el
/ N/ \r ) Y
\ N\ \ N—
N N N /TN
H R5
(IXa) (IXb)

B BapuanTax ocymectsienus ®@opmyn (IXa) umu (IXb) R® moxker npencrasnsaTs coboii H. B
HEKOTOPBbIX BapMaHTax ocyliecTBieHus R’ mMosker npenacTapisath coboii H, ranoren, Ci4 ankun
uiu Cs.g IMKJI0AJIKUI. B HEKOTOpPBIX BapHaHTax ocyllecTsienus R® MokeT npencrasists coboii
H. B HeKOTOpBIX BapHaHTax OCyIIecTBJeHHs R’ MoxeT mpencrasisth coboil Cis amkui. B
HEKOTOPBIX BapuaHTax ocylnecTsiaeHus R moxer mpencrasisats coboit H umu -OR’, rae R’

BbiOpan u3 H umu Ci-4 ankuna. B HekoTOpBIX BapuaHTax ocyuiecTsienus R® MoskeT npencrapisth
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coboit H. B Bapuanrtax ocymectsienus R? moxer npexncrasisite coboit Cis amkum, Cies
rajoaikui unu Cs.g LUKIOATKHUIL

B BapuanTax ocymectsienuss ®@opmyn (IXa) mmu (IXb) R® npencranser coboit H; R’
npeactasiaser coboit Ci.4 ankun wmu Css muknoamkun, R® mpencrasnaser coboit H; R®
npencTasnser coboit merun, R* npeacrasnser coboit H umu -OMe, RP npexcrasnsier coboit H, u
R? npencrasnster co6oit Ci6 anku, Cis ranoankui umm Cs.g UKIOATKIIL,

B BapuanTax ocymectsienuss @opmyn (IXa) wim (IXb) R’ BbiOpaH M3 MeTHjia, 3THIA,
U30TIPOINIIA, mpem-0yTHila, UKJIONPOIIIIA, IUKJIOOYTHIIA, IIUKJIOMEHTHIA U LIUKJIOTeKCHIIA.

B Bapuanrtax ocymecTsienus Popmyn (IXa) unu (IXb) R? BbiOpan u3: MeTuna, 3Tuna, n-
nponwia, i-mponuia, n-Oytuna, i-Oytuna, mpem-OyTuia, BTOpP-OyTWIa mpem-NeHTUA,
nudTopatiia, audropmnponmia, TpupTopaTIIA, TpudTOopmpommMia, TPUPTOPUZOMPOIUIIA,
LUKJIONPOINNIIA, UKIO0YTHIIA, IUKJIONEHTUIA, IUKJIOTeKCUIIA, U LIMKJIOTEeNTHIIA.

B Bapuanrtax ocymectienust coenunernne ®@opmyinel (I) mpeacrasnser coOol coennHeHHE B

cootBeTcTBUH ¢ Popmynoii (Xa) nim (Xb):

4
8 R RS R
R lll 5 _4 =D
N R N~
/4 (@]
N, Y /2
N=< N R

(Xa)

7 6 R*
8 R R
R ) /,/< i
N —R
N\ N / R/2
s N
R5
(Xb)
B BapuanTtax ocymiectsienuss @opmyn (Xa) uiu (Xb) R® moxer npencrasnats coboii H. B
HEKOTOPbIX BapUaHTax ocyllecTBaeHus R’ MoskeT mpencraBusth coboit Cig amkun uma Csag
LUKJI0ANKUI. B HeKoTophIX BapuaHTax ocyulecTsienus R® mosxer mpencrasisth coboii H. B
HEKOTOPBIX BapHAHTAX OCYyIIeCTBIeHHs R MoskeT npencTapisaTh coboii Ci4 ankun B HeKOTOpBIX
BapHaHTax ocyiiecTsienus R* moxer npeacrasaats coboii H unu -OR’, rae R’ Bei6pan u3 H unu
Ci+ ankuna. B HexoTOpBIX BapHaHTax ocymiecTsienus RP moxer mpexcrtasiasTts coboit H. B
BapMaHTax ocylnecTrieHust R MoskeT npeacTapisaTh coboit Ci.s amkun, Ci.s ranoankun uiu Cs.g
LIUKJTOAJTKIJL.
B Bapuantax ocymecteienuss ®opmyn (Xa) umum (Xb) R® npencrasaser coboii H; R’

npenctasnser coboit Cia ankun mmu Css muknoankun, R mpencrasnaser coboit H; R®
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npencTasnser coboit merun, R* npeacrasnser coboit H umu -OMe, RP npexcrasnsier coboit H, u
R? npencrasnser coboii Ci.s ankui, Cis ranoankua wik Cs.s IUKIOATKUIL.

B BapuanTax ocymectsnenus @opmyn (Xa) unu (Xb) R7 Beibpan u3 MeTuna, 5TUia, H30MPOIKIIA,
mpem-0yTHIa, UUKIONPOIIIIA, IUKJIOOYTHIIA, IUKJIOTIEHTHIIA H LIUKJIOTEKCHJIA.

B BapuanTax ocymectsienus @opmyn (Xa) umu (Xb) R? Beibpan u3: MeTHIa, 3THIIA, A-NPOIKIIA,
i-nporuna, n-Oytuna, i-OyTuna, mpem-OyTuina, BTOp-OyTWia, mpem-TieHTHNA, IUPTOPITUIIA,
audroprponuna, TpUPTOPITHIA, TPUPTOPHPONUIA, TPUPTOPUIONPOIIIIA, LHUKIONPOINNIIA,
LUKJIO0YTHIIA, IUKJIONIEHTUJIA, IIUKJIOT€KCHIIA U [IUKJIOTENTHIIA.

B BapuanTax ocymectsienust coenunenue @opmyisl (I) mpencrasisier cobol coeauHEHHE B

coorBercTBUH ¢ Popmynoit (XI):

R10 (R13)

re R R R\ °
N _N o)
= N

N\/ \r / N N\R12
N NN /
H RS R"

(XI)

rae:

R!° orcyrcrByer unu npencrasnsier coboit H, Ci-4 ankun umu Cio4 TaloasKu,

R orcyrersyer umm npencrasnsier coboit H, Ci.4 ankun uma Ci4 TaJoanKu;

R!? npencrasnsier coboit H, C1.4 ankun unu Ci-4 TATOANKHII,

R'® HesaBucuMo B KaxxaoM ciydae Beiopan u3 H, =0, -NRFRC, ranorena, -CN, Ci.4 ankuna, Ci4
ranoankuna umu Ci.4 ankuna, 3amermensoro -ORY; u

0 UMeeT 3HavueHwus 1, 2 unu 3.

B BapuanTax ocymectsienusi coenunenue Dopmyisl (I) mpencrasisier coboli coequHEHHE B

cooreercTBuH ¢ Popmynamu (XIa), (XIb), (XIc) nmu (XId):

13 10 13
8 R’ RO (R, (R, R8  R7 RO R4, R (R™)
N _N A \ NN |
/4
7 = \ N<
N\/ Y / N \R12 N\ \Nr\ / N R12
N /N\N I11 N 7/ N
H RY R H R®
(Xla) (Xlb)
13 10 13
R8s R R R4 (R™) r8 R |IQ6 R4 RN (R™)o
I N
N _N 7\ NN \
2 = N -
N\/ \r/ »’®’<N RZ N \Nr p N~gp12
N N=N 111 N /YN
H RS R H RO
(Xlc) (XId)

B BapuanTtax ocymecTsienus ®opmyn (XI), (Xla), (XIb), (XIc) mmu (XId) R® moxer

NpencTaBisTh coboii H. B HEeKOTOPBIX BapuaHTax ocyllecTBaeH s R’ MokeT npeacTaBasTh coboii
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H, ranores, C1-4 ankun uiu Cs.g MUKI0ANKKI. B HEKOTOPHIX BapUaHTax ocyliecTsaeHus RS mosxker
TpencTaBisTh coboii H. B HEKOTOPBIX BapuaHTax OCyLIECTBIeH s R’ MOKeT MpecTaBasTh coboii
Ci+ ankun. B HekOTOpLIX BapHaHTax ocyliecTsieHus R* moxer mpencrasisaTs coboit H umu -
OR’, rue R’ Bui6pan u3 H unu Cio4 ankuna. B HeKoTOpBIX BapuaHTax ocyiectsienus R moxer
OTCYTCTBOBaTh MU MpeacTaBisaTh coboit H, Ci4 amkun, Cis ankun, 3amermenseiii -ORY, Ciu
ankun, 3amemenHblii -NRIRY, Cs.g muknoankun, 3-8-unenHsiii rerepouuknoanku, Ci.4 alku,
3amemeHHbiii  Cs.g  1mukmoankuiaom, wund  Cis  ankui, 3aMeneHHbId  3-8-4JIeHHbIM
reTepoLMKIOaIKIIOM. B HEKOTOpBIX BapuaHTax ocyuiecTsaeHus R Moxer orcyTcTBOBaTH MM
npenctasnath coboit H, Ci.4 ankun, Ci4 ankun, 3amemensbiii -ORY, Ci.4 ankui, 3amMelneHHsblit -
NR'RY, Cs.s nmxnoankun, 3-8-uneHHnbiii rerepouukioankun, Cis ankun, 3amemeHHbi Csag
nukioankuiaoMm, uimn Ci4 aJKui, 3aMeIleHHbIH 3-8-UJIeHHbIM TIeTepPOLMKIOAIKWIOM. B
HEKOTOPbIX BapuaHTax ocymecTsienus R'? mosxker npencrapisate coboit H, Cis ankmi, Ci
ranoasnkmi, Ci-4 ankuin, 3amernennsbiii -ORY, C1.4 anxun, 3amernennsiii -NRIRY, Cs.3 nuxsmoanku,
3-8-unenHnslil rereporuKiIOaNKuI, Ci.4 ankui, 3amereHHbIi Cs.g TUKIOANKUIOM, Uik C1.4 aIKuI,
3aMelIeHHbIH 3-8-UeHHBIM FeTepOIUKIIOATKIIOM. B HEKOTOPIX BapuaHTax ocyiecTsiaenus R
HE3aBUCHMO B KaXkIoM ciiy4ae BbiOpaH u3z H, =0, -NRFRE, ranorena, -CN, Ci4 ankmia, Ci
ranoankmia wim Ci.4 ankuia, 3amernersoro -ORF.

B BapuanTax ocymectsnenus @opmyn (XI), (XIa), (XIb), (XIc) umu (XId) R orcyTrersyet umm
npencrasnser coboit H, Ci.4 ankun, Ci4 anxun, 3amemenseiii -ORY, Ci.4 anku, 3aMelneHHsIit -
NRIRY, Cs.s nmxmoankun, 3-8-unennsiii rerepouukiaoankun, Cia ankun, 3amemeHHbI Ciag
mukinoankuaom, wid  Ci4  ankui, 3aMelieHHbId  3-8-4JIeHHBIM — TeTePOLMKJIOATKUIIOM.
Heo6s3arenbho, R orcyreryer unu npeacrapiser coboit H unu Ci.g ankum.

B BapuanTax ocymecTsnenus ®opmyn (XI), (XIa), (XIb), (XIc) umu (XId) R orcyrersyet umm
npencrasnser codoit H, C1.4 ankun, Ci4 anxun, 3amemenseiii -ORY, Ci.4 ankum, 3aMeleHHsIit -
NR'RY, Cs.s numxnmoankun, 3-8-unennsiii rerepouuknoankun, Ciu ankun, 3amemeHHbll Ciag
mukioankuiaom, win  Ci4  ankui, 3aMenieHHbld  3-8-uJieHHBIM  TeTepPOIMKJIOATKUIIOM.
Heo6s3atensho, R orcyrersyer unu npeacrapnser co6oit H unu Cis ankum.

B BapuanTax ocymiectsienus @opmyn (XI), (XIa), (XIb), (XIc) umu (XId) R'? npencrapnser
coboit H, C1.4 ankun, Ci-4 ranoankmi, Ci.4 ankmn, 3amemennsiii -ORY, C1.4 ankun, 3aMeIneHHbIi
-NR'RY, Cs.3 nuxnoankun, 3-8-unenHslii retepouukiaoankun, Cis agkun, 3aMerneHHbii Cs.g
muknoankuiaom, win  Cig4  ankui, 3aMeneHHbld  3-8-uJieHHBIM — TeTepOIMKJIOATKUIOM.
Heo6s3atensho R'? npencrasnser co6oii H, Ci-4 ankun uiu Ci-4 raloanku.

B BapuanTax ocyinectsienus ®opmyn (XI), (Xla), (XIb), (XIc) umu (XId) R u RM nesasucumo
BBIOpaHBbI M3: BOIOPONA, METWJA, STWIJA, A-TIPOMHJIA, i-TIpOMua, h-OyTtuna, i-OyTumna, mpent-

oyruna, muknonponmia, -CH>CH>OH, -CH>CH>OCH3, -CH>CH>NHCH3, nunepuana, 3Tuna,
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3aMeleHHOro MOp(OIMHOM, U 3TUNIA, 3aMelleHHoro munepuauHom. Heobszarensho, R u R
HE3aBHCHMO BBIOpaHBI 3. BOAOPOAA, METHJIA, 3TUJIA, N-TIPOMIIIA, I-MIPOTIHIIA UK mpem-0yTHia.
B BapuanTax ocymectsienus ®@opmya (XI), (XIa), (XIb), (XIc) umu (XId) R'? Bribpan us:
BOJOPOZA, METHJIA, O3THA, A-TPONHJA, i-Tporuia, n-OyTtuna, i-Oytumna, mpem-0yTuna,
Tpudropmermna, tpupropstrna, mukinonponmia, -CH>CH,OH, -CHCH>OCHs,
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nunepunuHoM. HeoOsi3aTenpHo, R!? BbIOpaH W3 BOAOPOIA, METWIA, STWUJIA, A-TIPOIUJIA, i-
nponuia, mpem-0yTuina, TpupTopMeTHIa WIH TPUPTOPITUIIA.
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B BapuaHTe OCyIIECTBJIEHHsS NPEAJAraloTCs COEJUHEHHUS [0 HACTOSLIeMy H300pETeHHUIO,
uMeromye ceszbiBaronyro crocodHocts ROCK2 B mpenenax kareropum +++ mimm ++++, Kak
ONpEAENIEHO B IPYrOM MECTe AAHHOIO JOKyMeHTa. B BapuaHTe OCyLIECTBJICHUS MPEAJIOKEHbI
COENMHEHUs] N0 HaCcTosIeMy u300peTeHnio, umeromue 3HaueHne ICso CBsA3BIBAaIOLIEH
cnocobHoctn ROCK2 < 3 mMxkM. B BapuaHTe OCyLIECTBIEHHs MPENJIOKEHBI COSAMHEHUS IO
HacTosALIeMy H300peTeHHto, nmeroinue sHaueHue [Cso ceszpiBaroeii ciocoonoct ROCK2 < 0.3
MKM. HeoOs13aTenbHO, CBA3BIBAIOLIYIO CIIOCOOHOCTH OMPENENSIOT C UCIOJIb30BAHUEM aHAN3a
unruouposanuss ROCK2, onpeneneHHOro B mpumepax.

B acnekrte wu300peTeHHs] NPEMJIOKEHBl COENUHEHHs I10 HACTOSIIEMY W300pPETEHUI0 IS
IIPUMEHEHNUS B KQ4ECTBE JIEKAPCTBEHHOI' O Npernapara.

B cooTBeTcTBHM C IpyrUM aCEKTOM HACTOsIIee U300pPETeHHe OTHOCUTCS K (hapMaLeBTHUECKON
KOMITO3UIIUH, COAepKalleldl COeNUHEHHE IO HACTOSIIEeMYy H300peTeHHI0 U (hapMaLeBTHUECKU
MIPUEMJIIEMOE BCIIOMOTaTeIbHOE BEILECTBO.

B BapuanTe ocymecTBieHUs (apMaleBTHUECKas KOMIO3HMLHUS MOXKET MPEICTaBISATh COOOH
KOMOWHHUPOBAHHBIA TPONYKT, COAEpPKAIIMA IOMOTHUTEIbHBIA (hapMalleBTHUECKU aKTUBHBIN
areHT. JlomonHUTEeNbHBIH (HapMaLeBTUYECKH AKTUBHBIA areHT MOXKET IPENCTABISATh COOOH,
HaIpumep, MPOTUBOBOCHAIUTEIIbHBIE areHThl, npoTuBOpUOPO3HbIE areHTsl,
XHMHOTEPANEBTUYECKNE  CPEACTBA,  NPOTUBOPAKOBBIE  ar€HTBl,  HUMMYHOJEHNPECCAHTBI,
NPOTHBOOITYXOJIEBbIE  BAKLMHBI, [UTOKWHOTEPANEBTUUECKHUE CPEACTBA WIM HHTHOUTOPHI

THUPO3UHKHWHA3LI.
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B cooTBeTcTBHM € APYTHM aCMEKTOM IMPEUIOKEHO COSTUHEHHE MO HACTOSIIEMY M300pETEHHIO
IUTA IPUMEHEHUs TIPH JISYeHUH cocTosiHMs, kKoTopoe monyiupyercs ROCK 1 w/mmun ROCK2. Kak
MPaBUJIO, COCTOsIHUS, KoTophie Monymupyorcs ROCK (nmoxanyiicra, oOpaTute BHUMaHHE, YTO
ROCK otHocsiTcs mubo k oxuoit, audo xk odemm ROCK1 u ROCK2), nmpencrasBisitoT coboi
COCTOSIHUS1, KOTOPBIE MOXKHO JieunTh yTeM nHruouposanus ROCK ¢ npumeHeHneM coeuHeHus
no Hacrosimemy uszoOpereHuto. CoeanHeHHe JFO00W (GOPMYJIBL, PACKPBITOE B HACTOSIIEM
JOKYMEHTE, MOKET NPUMEHSTHCS MPU JIEUEHUU COCTOSHUSA, MOANAIOLIErocs JICUEHUIO MyTeM
unruouposanust ROCK.

Kak ormeuanoce Bblle, curHaibHblii myTe ROCK urpaer BaskHy10 posib NpHU psAf€ COCTOSTHUIM.
CrnenoBarenbHO, COCTOsIHUE, Mopajarolieecss jedeHuro myreM uHruOuposanus ROCKI1 w/mnm
ROCK?2, BribpaHo u3: ¢puOpo3HbIX 3a00I€BaHNN, ayTOUMMYHHBIX, BOCHAIUTENbHO-(PUOPO3HBIX
COCTOSTHUH, BOCTIAJINTENIbHBIX COCTOSHUMN, HAPYLIEHUH LIEHTPaIbHON HEPBHON CUCTEMBI MJIU PaKa.
Cocrosinne, nopnaroimeecs: neuernto nytem uaruoOuposanust ROCK1 w/umn ROCK2, BeiOpano
U3. CapKOMAO03a, CKJIEpO3a, NePBHYHOrO OMIMAPHOTO CKIIEPO3a, CKIEPO3HPYIOIIEr0 XOJAHTHTA,
AepMaTUTa, ATOITMYECKOro AepMaTuTa, 6one3nn CTuiuia, XpOHUYEeCKOH 0OCTPYKTHBHOM OONe3HN
nerkux, 6onesnu ['uiiena-bappe, 6onesnu I'peiiBca, 6onesHn Axnucona, GpeHomena Pelino wm
ayTOMMMYHHOT'O Te€NaTHTa, apTPUTa, PEBMAaTOMJHOIO apTPUTA, IICOPUATUYECKOrO apTPUTA,
OCTEOApTPHUTA, AETEHEPATUBHOIO apTPUTA, PEBMATUYECKOHN MOJMMUANITHU, AHKUJIO3UPYIOILETro
CTIOHAMJINTA, PEAKTHBHOTO apTPHTA, MOJATPbI, ICEBIONOAArPbI, BOCTIAIUTEIBHOTO 3a00IeBaHUS
CyCTaBOB, CUCTEMHOW KPACHOW BOJIYAHKH, TIOJTMMUO3UTA U GPUOPOMHUAINITHH.

JlononHUTEeNbHBIE TUTIBI APTPUTA BKIIIOUYAIOT TEHAUHUT aXUJIJIOBA CYXOXKHIIINS, aXOHIPOILIA3HIO,
AKPOMETAINYECKYI0 apTPOMATHIO, aIre3UBHBIN KancyauTt, OosnesHb CTHUIA, Pa3BUBLIVIOCS Y
B3POCJIBIX, aH3EPUHOBBIA OypPCHUT, aBACKYJISIPHBIH HEKPO3, CHHAPOM bexuera, OUIMMUTANIbHBIA
TEHANHUT, Oone3Hb biayHTa, OpyHeIUIsipHbId CIIOHAWINT, OYPCUT, MATOYHBINA OypcuT, OOJIE3Hb
OTJIOJKEHUS] KpUCTA/UIOB Kanbiusi mupodocdara auruapara (CPPD), Oone3Hb OTIOKEHUS
KpuUCTajIoB, cuHapoM Kamnana, CHHIPOM 3amsiCTHOTO KaHajua, XOHJPOKAJbLIUHO3,
XOHIPOMAJISILIUIO HAAKOJEHHUKA, XPOHUYECKHH CHHOBUT, XPOHUYECKHH peLUANBUPYIOIINUN
MyJabTH(QOKANBHBIA  ocTreomuenut,  cuHapom  Yapra-Ctpocca,  cunapom  Korana,
IIIOKOKOPTUKOUI-UHAYIIUPOBAHHBIM  OCTEONOpPO3, KOCTOCTEPHANBHBIN CHHIPOM, CHUHAPOM
CREST, kpuornoOyJuHeMHIO, JereHepaTuBHOe 3aboyieBaHUE CyCTaBa, AEPMATOMHO3MT,
nuadeTrnyecKuil manpleBol Cckiepo3, AuGQy3HbI HANONATHYECKUI CKEJNETHBIH THIIEPOCTO3
(DISH), aucuurt, IUCKOMIHYK) KPAcCHYKO BOJYAHKY, CHUHAPOM JIEKAPCTBEHHOH BOJYaHKH,
MBIIIEYHYO nucTpoduio JlfomeHHa, KOHTpakTypy JlromoutpeHa, cunapom Inepca-Jlanioca,
SHTEPONAaTHUYECKUH  apTPUT, JNUKOHIWJIHUT, 3PO3UBHO-BOCHAJMTENBHBIH  OCTEOApTpPHT,

00yCJIOBNIEHHBIN (PU3NIECKON HArpy3Kod KOMIIapTMEHT-CHHIApOM, Ooje3nbp Padpu, cemeiHyro
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CPeAN3EMHOMODPCKYIO JIMXOPAAKy, Jurorpanyiemaro3 Papbepa, cunapom Pentu, MATYIO
00JIe3Hb, IUIOCKOCTOITME, CHHOBHUT, BbI3BAaHHBI WMHOPOOHBIM TeJOM, Oone3Hp @peiibepra,
rpuOKOBBIA apTpuT, OONe3Hb l'Ome, TMraHTOKJIETOYHBIA APTEPUHUT, TOHOKOKKOBBIH apTpPHT,
cuapoM [I'ynmacuepa, rpaHyJeMaTO3HBbIM AapTEPUUT, IeMapTpPo3, FEMOXPOMATO3, MypHypy
I'enoxa-Illenneiina, MOBEPXHOCTHBIA aHTUTEH BHUpYyca renatura B, nucrumasmo Ta3o0enpeHHOro
CyCTaBa, CHHAPOM XepJiepa, CHHAPOM HIePMOOMIIBHOCTH, JIEHKOIUTOKIACTUYECKHH BACKYJIHT,
TUNEPTPOPUIECKYIO OCTE0APTPONATHIO, UMMYHOKOMITJIEKCHYIO OOJIE3Hb, CHHIPOM COYAAPEHHS,
aprponaturo  JKakky, IOBEHWJIbHBIM  AHKWIO3UPYHOLIUM  CIOHIWJINT,  KOBEHWJIbHBIN
JIepMaTOMHO3UT, IOBEHWIbHBIA PEBMAaTOMIHBIN apTpuT, Oone3Hp Kasacaku, Oone3np KunbOeka,
6onesnp Jlerra-Kanese-Ilepreca, cunnpom Jlema-Huxana, nuHEHHYI0 CKIEpOIEPMHUIO,
JUIMOHUIHBIA  JepMaToapTpur, cuHapom Jleprpena, Oone3np Jlaiima, 3710Ka4eCTBEHHYIO
CHHOBHOMY, CHHIApOM Mapdana, cCUHAPOM MenMONATeUIIPHON CKIAIKHM, METacTaTU4eCKUH
KapLMHOMATO3HbIH apTPUT, CMELIAHHOE 3a0oyieBaHHe coequHHUTENbHbIX TKaHed (MCTD),
CMELIaHHYH0 KPUOTJIOOYJIMHEMHIO, MYKOIOJIMCAXapuao3, MHO>KECTBEHHBIN
PETUKYJIOTUCTHOLUTO3, MHOKECTBEHHYIO MU U3APHYI0 AUCIUIA3UI0, MUKOIUIA3MEHHBIN apTpHT,
muodacuuanbHblii  O0NEBOW CHHAPOM, BOJYAHKY HOBOPOXIEHHBIX, HEHPONaTHYECKYIO
apTPONATHIO, Y3JIOBOH NMAaHHHUKYJHUT, OXPOHO3, JIOKTeBOH Oypcut, Gonesnb Ocrynpa-Illnarrepa,
OCTE0apTPUT, OCTEOXOHAPOMATO3, HECOBEPLICHHBIN OCTEOTre€HE3, OCTEOMAIALIMIO, OCTEOMUEIHT,
OCTEOHEKPO3, OCTEONOPO3, MEePEKPECTHBIA CHHAPOM, MaXHUAEPMONepHocTo3, OosesHp Ilemkera
KOCTH, AJIMHAPOMHBIA PEBMATU3M, CUHAPOM OOJIM HAJAKOJIEHHO-OEIPEHHOrO CyCTaBa, CUHAPOM
[ennerpunu-1ITHna, NUTMEHTHBIH BHJUIOHOAYJSIPHBIA  CHHOBHT, CHHIOpoM  piriformis,
NOJOLIBEHHBIN  (PAaCIMUT, Y3€JKOBBIA  IOJUAPTEPUUT, PEBMATHYECKYIO  IOJUMHUAITHIO,
MOJIMMHUO3UT, KUCTBI TIOAKOJEHHON SIMKH, TEHAMHUT 3aHel OobineOeprioBoil KocTu, 00se3Hb
[Torra, nmpenaremnsipHbIii OypcHT, HH(EKIHIO NPOTE3UPOBAHHOTO CYCTABA, 3JIACTHYECKYIO
NICEBIOKCAHTOMY, TICOPHATUYECKUN aPTPUT, CHHAPOM PeiHO, peakTHUBHBIA apTPUT (CHHAPOM
Peiitepa), cunapoM pedJEeKTOPHOH CHUMIATUYECKOW  TUCTPODUH, PELUAUBUPYEOIIHIA
NOJIMXOHAPUT, 3aJHUHA TISITOYHbIA OypCUT, PEBMBTHUECKYIO JIMXOPAJAKY, PEBMATOHMIHBINA
BACKYJIUT, TEHJUHHUT DPOTATOPHON MAHXKETBl IIe4Ya, CAKPOUJIEUT, OCTEOMMENUT, BBbI3BAHHBIN
CaJbMOHEIJION, CapKOMA03, CBUHLIOBYIO noaarpy, ocreoxonapos llleliepmana, ckiepoaepmurto,
CEeNTUYECKUN AapTPUT, CEPOHETaTUBHBIM APTPUT, APTPUT, BBI3BAHHBIN LIUTENJION, CUHAPOM
«IJIEUO-KHUCTDY, CEPIIOBHIHO-KIETOUHYK aprpomnarthio, cuHapom Illerpena, snuduseonus
TOJIOBKH O€IpeHHOH KOCTH, CHUHAJIBHBIA CTEHO3, CHOHAMJIONH3, CTa(UIOKOKKOBBIN apTpHT,
cunapoM CTukiepa, MOAOCTPYIO KOXKHYIO BOJUYaHKY, cuHiapoM Csuta, xopero CupeHxema,
CUPUIUTHYECKUI apTPHUT, CUCTEMHYIO KpacHyI0 BoiuaHKy (SLE), aprepuut Takasicy, cuHAPOM

Tap3aJIbHOTO KaHaja, JIOKOTb TEHHUCHCTA, CHUHAPOM THUTIE, TPAH3UTOPHBIM OCTEOMOpPO3,
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TPaBMAaTUYECKUH apTPUT, BEPTIIYKHbIH OypcUT, TyOEPKYJIE3HbIH apTPUT, APTPUT MPH S3BEHHOM
KOJIUTE, CHUHAPOM HemudpdepeHmpoBanHod nucruazun coeauHutenbHo Tkanu (UCTS),
YPTUKAPHBIA BaCKYJIHT, BUPYCHBIN apTPUT, rpaHysieMaTo3 Berenepa, 6one3np Ywumruia, 60i1e3Hb
BunbcoHa, HMEPCUHHMO3HBIA apTPUT W COCTOSHUS, BKJIOUAIOLINE BACKYJSIPU3ALMUIO W/HUJIH
BOCIIAJICHHE, BKIIIOYAsl aTepockyiepo3, peBMatounasbii  aptpur (RA), remaHruowmsr,
aHrnouOpoOMBI U rcopuas.

JlpyrumMu ~ HEOrpaHMYMBAIOIIMMU  NPUMEPAMU  AHTHOT€HHOro  3a00JeBaHMS  SIBJLIFOTCSA
pPETHHOMATHSI HEAOHOLIEHHBIX (peTpojieHTanbHas (PuOpoIuia3us), OTTOPKEHHE POTOBHYHOIO
TPAHCIUIAHTATa, HEOBACKYJISPU3ALMsl POTOBHLBIL, CBA3aHHAS C OCJIOKHEHUSMHU pedpakimOHHON
XUPYPTUH, HEOBACKYJSIpU3allUs POTOBUIIBI, CBSI3aHHAsI C OCJIOKHEHHSIMH, BbI3BAHHBIMU
KOHTAKTHBIMU JIMH3aMH, HEOBACKYJAPU3ALUsl POTOBHUIIBI, CBsI3aHHAas C NTEPUTHYMOM U
pPELUUBUPYIOIINM NTEPUTHYMOM, SI3B€HHash OONIe3Hb pPOTrOBHLIBI U HeCHeLU(pHUEcKoe
3a00JIeBaHNe TJIA3HOH MOBEPXHOCTH, WMHCYJIMHO3aBUCHMBIH CaXxapHbI AMA0eT, pacCestHHBINA
CKJIEPO3, MHACTEHUsI rpaBucC, Oone3Hb KpoHa, ayTOMMMyHHBIN He(PUT, TEPBUYHbIH OMITHAPHBII
LUPPO3, OCTPBII MAHKPEATUT, OTTOPXKEHHE TPAHCIUIAHTATa, aJUIePrHYecKoe BOCHAJIeHHUE,
KOHTAKTHBIM  J€pMaTUT U  peaKkUUu TUMEePUYyBCTBUTENBHOCTU  3aMEMJIEHHOIO  THIIA,
BOCHAJIMTENbHOE 3a00NIeBaHNE KHIIEYHHMKA, CENTUYECKUIl IIOK, OCTEONOpO3, OCTE0apTpo3,
HapyLIEHNs] KOTHUTHUBHBIX (DYHKLUI, BBI3BAHHBIE BOCHAJIEHHEM HEHpOHOB, cuHapom Ocnepa-
BeGepa, pecteHo3 u rpuOKOBble, TMapasUTapHblE M BHUPYCHbIE WH(PEKLIUH, BKIOYAs
LIUTOMETAJIOBUPYCHbIE HH(PEKIIHH.

JIroboe u3 COCTOSIHMM, OMMCAHHBIX BBILIE, KAK MOJNAIOIIUXCS JICYCHUIO TyTeM WHTUOMPOBAHUS
ROCK1 w/umun ROCK2, MoxeT moaBepratbCsi JICUEHUIO COSIUHEHHEM 10 U300PETeHHUI0, WIIH
MOXET TOJBEPrarbCs JICYEHHIO CIOCOOOM, BKJIIOYAIOIIUM BBEIEHUE COCOUHEHUS IO
n300pETEHUIO, UM MOKET MOJIBEPraThCs JICUSHHIO JISKAPCTBEHHBIM CPEJICTBOM, H3TOTOBJICHHBIM
C MPUMEHEHUEM COEUHEHUS 110 HACTOSIIEMY H300PETEHHIO.

B acmekre maHHOrO M300peTeHHs COENUHEHHE IO H300PETEHHI0 MOXKET MPUMEHSTHCS IPH
neueHnn: GUOPO3HBIX 3a00JIEBAHN, ayTOMMMYHHBIX, BOCHAIUTEIbHO-PUOPO3HBIX COCTOSTHHIA,
BOCHIAJIUTENBHBIX COCTOSIHUN, PACCTPONCTB LIEHTPAIbHON HEPBHON CUCTEMBI WIIH PaKa.

B BapuaHTax OCyIIECTBIIEHUS] COCTUHEHUE MO H300PETEHHUIO MOXKET MPUMEHSTHCS TIPU JICUEHUH
COCTOSTHUSI, BBIOpAaHHOTO M3 mauonatudeckoro ¢udposa nerkux (IPF); cucremHoro ckieposa
(SSC); unrepcrunmanpHol Oone3nu jerkux (ILD); nuabera Tuna 1 u Tumna 2; nuabeTHUeCKOH
HedponaTuu, HearkorojgpHoro crearorenarura (NASH), HeankorojibHOW >KUPOBOH OOJe3HU
nedenu (NAFLD), aprepuanbHOIl THIEPTEH3UH, aTEPOCKIIEPO3a, PECTeHO3a, HHCYJIbTA,
CepAEeYHON HeIOCTATOYHOCTH, Cra3Ma KOPOHAPHBIX COCYJIOB, Cla3Ma COCYZOB FOJIOBHOTO MO3Ta,

HapylIeHus: nepudepudecKkoro KpoBOOOpAIEHUs, OKKIIO3UOHHONW OoJie3Hu mnepudeprudecKux
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apTepuii, HWIIEMHUYECKOro/penep(y3nOHHOrO TOBPEKACHUS, JIETOYHOH THIEPTEH3UH U
CTEHOKapANH, 3peKTiiibHOU nuchyHkunu, Gudposa erkoro, Gudposa nedenu u Gudpo3a MOYKHY,
IJIAyKOMBI, BHYTPHUIJIA3HON THIIEPTEH3MH, PETUHOIATHH, PEBMATOMIHOTO apTPHUTA, TICOPHA3a,
NICOPHATUYECKOr0 apTpuTa, cuHapoma lllerpeHa, acTMel, pecCnupaTOPHOrO AUCTPECC-CUHAPOMA
B3POCJIBIX, XPOHHUECKOW oOcTpykTtuBHONW Oonesnn gerkux (COPD), SLE, cGVHD,
BOCIIAJIUTENILHOTO 3a00JIeBaHUsl KUIIEYHHUKA, CTEHO3a KHUIIEYHUKA, HAPYIIEHUH, BKIFOYAIOLTNX
JereHeparuo Wik Gu3ndeckoe MoBpekIeHNe HEPBHOW TKaHHU, OOIe3HN XaHTHHITOHA, O0JIe3HU
[Tapkuncona, Gosne3sHun AjbrreliMepa, amMuOTPOGHUUECKOro JaTepaibHOro ckjepo3a (ALS),
pacCessHHOTO CKJIepO3a, paka IEe4YeHH, paka MOYEBOIrO My3bIps, I'elaTOMbI, MJIOCKOKJIETOYHON
KapLMHOMBI JIETKOTO, HEMEJKOKJIETOYHOIO paka JIETKOro, aJeHOKAPILMHOMBI JIETKOTO,
MEJIKOKJIETOYHOT'0 Paka JIErKOro, pa3IdHbIX BUOB paka rOJOBBI U e, paka MOJIOYHOH JKeJle3bl,
paka TOJCTOHN KHIIKH, KOJOPEKTAIbHOIO paka, paka OpIOLIHOIM MOJOCTH, renaToLeUTIOISIPHOTO
paka, paka >KenyJO4YHO-KHIIEYHOrO TPaKTa, paka MHINEBOJA, paka SHAOMETPHs WIM MAaTKH,
KapLUHOMBI CIIOHHOW JKeNle3bl, IJIOCKOKJIETOYHOrO paka, paka rurnodusa, acTpOLUTOMBI,
CapKOMBI MSITKUX TKaHEH, paka MOMKENyAOYHOH JKeJe3bl, MINOONACTOMBI, paka INeHKH MaTKH,
paka sIMYHHUKOB, paka IOYKH, paKa IeYeHHU, paka IIPOCTaThl, paKa BlArajuila, paka IMUTOBUIHON
JKeNne3bl, TeNaTOKapLMHOMBI, paka TOJOBHOTO MO3ra, paka »3HIOMETpHs, paka sH4Ka,
XOJIAHTMOKAPLIMHOMBI, KAPIITHOMBI JKEJTUHOTO My3bIPsi, PaKa KeJyaKa 1 MEJIaHOMBI.

B acmekte maHHOrO M300pETEHUs MPEMJIOKEH CIOCOO JIEYeHUsI COCTOSIHHS, KOTOpPOe
monynupyercss ROCK1 w/unmun ROCK2, roe crnoco0 BKJFOYAaeT BBEACHHE TEPATNeBTHUYECKOIO
KOJINYECTBA COSIUHEHHSI IO U300PETEHUIO MALIUEHTY, HY KIAIOIIEMYCS B 3TOM.

Croco0 JjiedeHus: MOKET MPENCTaBJISITh COOOW Croco0 JieYeHHsI COCTOSIHHSI, MOMNA0LIErocs
neuennto nmyreM uaruouposanusi ROCK1 w/mnu ROCK2.

H3o0pereHue Takke MpeaycMaTPpUBAET CIIOCO0 JIEYSHHs COCTOSIHUS, BBIOPAHHOTO 3. (PHOPO3HBIX
3a00NeBaHMi, AyTOMMMYHHBIX, BOCHAJIUTEIbHO-PUOPO3HBIX COCTOSIHUH, BOCHAIUTEIbHBIX
COCTOSTHUH, PacCTPOWMCTB LEHTPAJbHOW HEPBHOH CHUCTEMBbI WJIM paka, i€ JaHHBIA CIIOCO0
BKJIFOYAET BBEICHUE TEPAIEBTUYECKOrO KOJMYECTBA COENUHEHHS JIF0OOH (POPMYJIBI, PACKPBITOTO
B HACTOSIILIEM JOKYMEHTE, AIIHEHTY, HY KIAOIIEMYCsl B 3TOM.

B BapuaHTax oCcyImecTBIEHHUs CIIOCO0 MOKET MPUMEHSITHCS IS JIEUEHUS] COCTOSIHHS, BHIOPAHHOTO
u3: uauonarnyeckoro ¢pudposa nerkux (IPF); cucremuoro ckneposa (SSC); uHTEpCTULIMANBHON
6onesnn nerkux (ILD); nuabera Tuna 1 u Tuna 2; nuabernyeckoi HepOMaTHH, HEATKOTOJIBHOTO
crearorenatuta (NASH); HeankoronpHOI »xuposoii Oonesnu neuenn (NAFLD); aprepuanbHOi
TUNIEPTEH31H, aTePOCKIIepPO3a, PECTeH03a, HMHCYJIbTA, CEPAEYHON HENOCTATOYHOCTH, Cla3Ma
KOPOHAPHBIX COCYIOB, Cla3Ma COCYAOB TOJIOBHOTO MO3Ta, HapyIIeHUs mnepudpepudeckoro

KpPOBOOOpAIIeHus, OKKJIFO3IOHHOM Oone3nu nepugepuIecKux aprepuii,



70

UIIEMUYECKOro/penepdy3nOHHOTO TMOBPEXKISHHs, JIETOYHOH TUIEPTEH3UH M CTEHOKApAWH,
speKkTuibHON nucyHkumu, Guoposa nerkoro, pudposa nedeHn u GpuOpo3a MOUYKH, IIIAYKOMB,
BHYTPUIJIA3HON  TUNEPTEH3UH,  PETUHONATHH, PEBMATOMAHOIO  apTpPHUTa,  ICOpHa3a,
NICOPHATUYECKOr0 apTpuTa, cuHapoma lllerpeHa, acTMel, pecCnupaTOPHOrO AUCTPECC-CUHAPOMA
B3POCJIBIX, XPOHHUECKOW oOcTpykTtuBHONW Oonesnn gerkux (COPD), SLE, cGVHD,
BOCIIAJIUTENILHOTO 3a00JIeBaHUsl KUIIEYHHUKA, CTEHO3a KHUIIEYHUKA, HAPYIIEHUH, BKIFOYAIOLTNX
JereHeparuo Wik Gu3ndeckoe MoBpekIeHNe HEPBHOW TKaHHU, OOIe3HN XaHTHHITOHA, O0JIe3HU
[Tapkuncona, Gosne3sHun AjbrreliMepa, amMuOTPOGHUUECKOro JaTepaibHOro ckjepo3a (ALS),
pacCessHHOTO CKJIepO3a, paka IEe4YeHH, paka MOYEBOIrO My3bIps, I'elaTOMbI, MJIOCKOKJIETOYHON
KapLMHOMBI JIETKOTO, HEMEJKOKJIETOYHOIO paka JIETKOro, aJeHOKAPILMHOMBI JIETKOTO,
MEJIKOKJIETOYHOT'0 Paka JIErKOro, pa3IdHbIX BUOB paka rOJOBBI U e, paka MOJIOYHOH JKeJle3bl,
paka TOJCTOHN KHIIKH, KOJOPEKTAIbHOIO paka, paka OpIOLIHOIM MOJOCTH, renaToLeUTIOISIPHOTO
paka, paka >KenyJO4YHO-KHIIEYHOrO TPaKTa, paka MHINEBOJA, paka SHAOMETPHs WIM MAaTKH,
KapLUHOMBI CIIOHHOW JKeNle3bl, IJIOCKOKJIETOYHOrO paka, paka rurnodusa, acTpOLUTOMBI,
CapKOMBI MSITKUX TKaHEH, paka MOMKENyAOYHOH JKeJe3bl, MINOONACTOMBI, paka INeHKH MaTKH,
paka sIMYHHUKOB, paka IOYKH, paKa IeYeHHU, paka IIPOCTaThl, paKa BlArajuila, paka IMUTOBUIHON
JKeNne3bl, TeNaTOKapLMHOMBI, paka TOJOBHOTO MO3ra, paka »3HIOMETpHs, paka sH4Ka,
XOJIAHT'MOKAPIIMHOMBI, KAPLITHOMBI JKETYHOTO My3bIpPsl, paKa JKeJTyaKa U MEJaHOMBI, TJie JaHHBIH
CHoCcO0 BKJIFOYAET BBEACHUE TEPANeBTMYECKOrO KOJMYECTBA COCAMHEHUs JI000H (HOpMYJIbL,
PACKPBITOTO B JAHHOM OMHMCAHUH, MALMEHTY, HYKIAIOIIEMYCsI B 3TOM.

B HexoTOpbIX BapuaHTaX OCYINECTBJICHUS COSNUHEHHs MO M300PETEHHIO MpeaHa3HAYeHbl IS
NPUMEHEHUs] B JICUEHUH WM MPHUMEHSIOTCS B CIOCOOe JieueHus: uauonaTuueckoro pudposa
nerkux (IPF); cucremnoro ckneposa (SSC); unrepcrununanbHoii 6one3nn sierkux (ILD); nuabera
tiuna 1 u Thna 2; auabermdyeckod HedpomaThu;, HeankoronbHoro crearorenmaruta (NASH);
HEaJKOroJIbHOW  JkupoBod  Oone3sHn mneueHn (NAFLD); aprepuasbHOW TUNEPTEH3WH,
aTepOCKJIEP03a, PECTEeHO3a, WHCYJbTA, CEPAeYHONH HEeNOCTATOYHOCTH, Cla3Ma KOPOHAPHBIX
COCYJIOB, CIa3Ma COCYZOB TOJIOBHOTO MO3Ta, HapyLIEHHs NMepu(eprHuecKoro KpoBOOOpALICHHS,
OKKJIFO3UOHHOW  Oone3Hn mnepuepryuecKkux apTepuil, HIIeMHYecKoro/penepdy3HoHHOrO
MOBPEKACHUS, JIETOYHOH TMIIEPTEH3UH M CTEHOKAPAWH, 3PEKTHIbHOW muchyHkuuy, pudposa
aerkoro, ¢pudpo3a neyeHu u Gudpo3a MoUKHu.

B HekoTOpbIX BapuaHTaX OCYINECTBJICHUS COSNUHEHHs MO M300PETEHHIO MpeaHa3HauYeHbl IS
NPUMEHEHUs] B JICYCHUH MM TMPUMEHSIOTCS B CHOCOOE JICYEHHUS: TJIAYKOMBI, BHYTPHUTJIA3HOU
TUNIEPTEH31H, PETUHONATHH, PEBMATOUIHOIO apTPHUTA, MCOPHAa3a, IMCOPHATHYECKOTO apTPUTA,

cunapoma lllerpeHa, acTMbl, peCHPaTOPHOTO AUCTPECC-CHHAPOMA B3POCIBIX, XPOHUUYECKOU
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obcrpyktuBHOl Oone3nn serkux (COPD), SLE u ¢GVHD, BocmanutenbHOro 3adoJieBaHUs
KULIEYHUKA U CTEHO3a KUIIEYHHUKA.

B HekoTOpbIX BapmaHTaX OCYINECTBJICHUS] COSNUHEHHs MO M300PETEHHIO MpeaHa3HauYeHbl IS
NPUMEHEHUs] B JIEYEHUU WM NPUMEHSIOTCS B CIOCO0€ JIEYEHHsI PAacCTPOMCTB LEHTPATbHOU
HEpBHOW cHcTeMbl. Takue pacCTpOHCTBA MOTYT BKJIOYATh JEr€HEPALMI0 HMIH (Pu3ndecKoe
NOBPEKIAEHNE HEPBHOI TKaHM, BKIIIOYAs, O€3 OrpaHuveHus, OOne3Hb XaHTHUHITOHA, OOJE3Hb
ITapkuHcoHa, Oone3Hb AJjbureiiMepa, aMHOTpOpHUUECKU NaTepanbHbli ckiaepo3 (ALS) wmm
PacCessHHBIN CKJIEPO3.

B HekoTOpbIX BapmaHTaxX OCYINECTBJICHUS COEIUHEHMs MO M300PETEHHIO NMpeaHa3HAuYeHbl IS
NPUMEHEHHUs IPH JICUEHUN UJTH IPUMEHSIOTCA B Crioco0e sieueHus paka. [IpiuMeps! BKIIIOYAIOT, HO
HE OrPaHUYMBAIOTCS] UMM PaK NIEUYEHHU, paK MOUEBOI0O My3bIpsl, FeNaToOMy, NJIOCKOKJIETOUHBIN pak
JIETKOTO, HEMEJIKOKJIETOUHBIN pak JIErKoro, aA€HOKAPLUHOMY JIETKOTO, MEJKOKJIETOYHBIH pak
JIETKOTO, Pa3jIMYHbIE BUIBI paka OJIOBbl U LIEH, PAK MOJOYHOMN JKE€Ne3bl, PaK TOJCTOW KHILIKH,
KOJIOPEKTAJIbHBIA pakK, pak OPIOIIHOH IOJIOCTH, TeNaTOLEIUTIONSIPHBIA paK, pakK >KeJlyI0o4HO-
KUILIEYHOrO TPaKTa, paKk MHUIIEBOAA, PAaK SHIAOMETPHs] MM MAaTKH, PaK CIFOHHOW JKele3bl,
IUIOCKOKJIETOYHBIH pak, pak runopusa, acTPOLUTOMY, CApKOMy MSATKHX TKaHeH, pak
HOKENYAOYHOH JKeNe3bl, IIHO0NIacTOMy, pak HIEHKH MAaTKH, pakK SIMYHUKOB, PakK IOYKH, PaK
MEYeHU, paK MPOCTAThl, paK BJIArajvila, pak LIUTOBUAHOM >KEJe3bl, MenaTOKapLUHOMY, pPaK
TOJIOBHOTO MO3Ta, pak SHAOMETPUsS, paK SWYKA, XOJAHTHOKAPLIUHOMY, KapILHHOMY >KETYHOIO
My3BIps, Pak XKeJyaKa 1 MeJTaHOMY.

B npyrom acmekte n3o0peTeHHs NpemsioskeHa (apMaleBTHUECKas KOMIIO3HMLUS, I/Ie JaHHas
KOMIIO3ULUST CONEPKUT COEAMHEHHE MO W300peTeHHr0 U (apMareBTUYECKH MpPUEMIIEMbIe
BCIIOMOTaTeIbHbIE BELIECTBA.

B BapuanTe ocymecTBieHUs (apMaleBTHUECKas KOMIO3HMLHUS MOXKET MPEICTaBISTh COOOH
KOMOWHHMPOBAHHBIA TPONYKT, COAEpPKAIIMA IOTOJHUTEIbHBIA (hapMalleBTHUECKU aKTUBHBIN
areHT. JonmoJHUTENbHBIN (hapMalleBTHUECKH AKTUBHBIN areHT MOXKET MPENCTaBIIsITh COOOH ONUH,
PaCKpBITBIN B APYTOM MECTE HACTOSIILErO JOKYMEHTA.

B acnexre HacTosero n300peTeH s MPEIOKEHO TPUMEHEHUE COSNUHEHHS 110 H300PETEHHIO B
W3TOTOBJIEHUH JIEKAPCTBEHHOTO CPEACTBA ISl MPUMEHEHHs NPU JIEYEHUH JFOOOTrO COCTOSIHHMSA,
PaCKpBITOTO B HACTOSIILEM JOKYMEHTE.

B BapmaHTe OCYIIECTBIICHUS COEIUHEHHSI IO HACTOSIIEMY H300PETEHHIO SBISIFOTCS, TIO MEHbLIECH
Mepe, B IATh pa3 Oonee cwibHbIMH HHruOuTopamu ROCK?2 mo cpasHenmo ¢ ROCKI.
COOTBETCTBEHHO, COEUHEHHUS M0 M300PETEHHI0 MOTYT MPOSBIATE ceOs, IO MEHbIIEH Mepe, B

nsTh pa3 Oonee cenekTuBHO 1o oTHomeHno kK ROCK2, yvem k ROCKI.
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NOAPOBHOE OITMCAHHUE
Huxe npuBeneHb! onpeneneHns TEPMUHOB, UCTIONb3YEMBIX B TaHHOM 3asBKe. JIF000i TepMuH, He
OTIpPeNeJICHHBbIA 3/1eCh, UMEET OOIIETPHHATOE 3HAYEHHE, KaK CHEeHaNCT B JaHHOW obmactu
MOHUMAET 3TOT TEPMUH.
TepMuH «rajoreH» OTHOCHTCS K OJJHOMY U3 TaJIOT€HOB Ipyribl 17 nepuogudeckoi Tadnuusl. B
YaCTHOCTH, 3TOT TEPMHH OTHOCUTCS K PTOpY, XJI0pY, Opomy u Hoxy. [IpennoururenpHo, TEpMHUH
OTHOCHUTCSI K OpoMmy wu foxy.
TepMUH «aJIKU1» OTHOCUTCS K JINHENHOM UJIY Pa3BETBICHHOM yINIeBOAOPOAHOM Lenu. Hanpumep,
TepMuH «Cl.6 aJKWJI» OTHOCHUTCS K JIMHEHHOW WIJIM Pa3BETBICHHON YIJI€BOJOPOAHOMN LemH,
comepxaweit 1, 2, 3, 4, 5 win 6 aTOMOB yryiepoAa, HampuMep, METUIY, STHIY, A-IIPOMUIY,
U30Mponuy, n-0yTuiy, 6mop-OyTuiy, mpem-OyTuiy, n-TIEHTHIY U H-TeKCHIy. AJIKUJIEHOBBIE
TPYIIBl TaKXXe MOTYT OBITh JIMHEWHBIMU WJIM PA3BETBICHHbBIMM U MOTYT MMETh JIBa MeCTa
IIPUCOEANHEHUsA K OCTAJbHOM 4acTH MOJeKyjbl. Kpome TOro, ajkuieHOBash IpPyIIa MOKET,
HarpuMep, IPENCTaBISITh COOOH OAHY M3 T€X aNKWJIBHBIX IPYII, KOTOPbIE EPEUNCIIeHbI B 3TOM
ab3are. AJNKIIbHbBIE U AJKHICHOBBIE TPYIIIBI MOTYT OBITh HE3aMELIEHHBIMHU WJIN 3aMELIeHHbIMH
OIHMM Hiu OoJiee 3aMeCcTUTESIMUA. BO3MOJKHBIE 3aMECTUTENTN OMMCAHbI HUKE. 3aMEeCTHTENHN IS
AJIKUJIBHOW TPYIIIBI MOTYT MPEACTAaBIATh COOOH rajioreH, Hanpumep, GTop, XJiop, Opom u Hox,
OH, Ci-6 aJIKOKCH.
Tepmun «ankuadGUp» OTHOCUTCS K JIMHEHHON WMJIM Pa3BETBJICHHOW YIJIEBOIOPOJHOW LEMH C
OJTHUM aTOMOM KHuciiopoaa B Heil. Hanpumep, Tepmun «Cz.¢ amkuimdGup» OTHOCUTCS K IMHEHHOU
WJIM Pa3BETBJEHHON YIJIeBOJOPOAHON Lenu, coaepxamei 1, 2, 3, 4, 5 unu 6 atoMoB yriepoaa,
r7ie Lelb aTOMOB yTJIepoJia MpepbIBaeTC OOHUM aTOMOM Kucjopona, Hanpumep, -CH,OCH3, -
(CH»),0CH3, -(CH»); OCH3, -CH>,OCH,CH3, -CH>O(CH»)>CH3 wu -(CH»)»OCH,>CHs3.
TepMHuH «aJIKOKCH» OTHOCUTCS K QJKUJIBHOM Ipynne, KOTOpas MPUCOEANHEHA K MOJIEKYJIE Yepes
aToM kuciopona. Hanpumep, TepmuH «Ci.6 a1KOKCH» OTHOCUTCS K TPYIIE, B KOTOPOH alIKUIbHAs
4acTh MOKET ObITh IMHEHHOMW W Pa3BETBJIICHHON U MOKET comepskath 1, 2, 3, 4, 5 unu 6 aTOMOB
yriepoa, HampuMep, METHITY, STHITY, A-TIPOIMITY, U30NPOINUILY, H-OyTHIY, 6mop-0yTuity, mpem-
OyTuity, n-nieHTIy U n-rekcrny. CrenoBaresbHO, aJKOKCHTPYIIAa MOXKET MPECTABISTh COOOH
METOKCH, 3TOKCH, H-TIPOIOKCH, U30-TIPOTIOKCH, H-OYTOKCH, 6mop-OyTOKCH, mpem-0yTOKCH, H-
NEHTOKCH U 1-T€KCOKCH. AJIKWJIbHAS YaCTh aJKOKCHIPYIMITBI MOXKET ObITh HE3aMELIEHHOH WIIH
3aMELICHHON OJHUM WK OoJjiee 3aMeCTHTENsIMA. BO3MOXKHBIE 3aMECTUTENN OMHMCAHBbI HIKE.
3aMecTuTeny AN aJKWIBHOW TPYIIBI MOTYT MPENCTaBIATh COOOH rajoreH, Harmpumep, Gprop,
xj10p, 6pom u iiox, OH, Ci.6 ankokcu.
TepMuH «ranoankui» OTHOCUTCS K YIVIEBOAOPOJHOM LENH, 3aMELIeHHOW, IO MEHbLIEH Mepe,

OTHUM aTOMOM TaJIOT€Ha, HEe3aBHUCHUMO BBIOPAHHBIM B KaKIOM Cliydae, Hampumep, (Gropom,
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xJjiopom, Opomom u #iogom. Hampumep, TepmuH «Ci.6 TaIOaNKUD» OTHOCHTCS K JIMHEHHOW WJIH
Pa3BETBJICHHON YyIJIEBOJAOPOAHOM Lenu, comepxkamed 1, 2, 3, 4, 5 wim 6 aTOMOB yriiepoaa,
3aMEILEHHBIX, 110 MEHbLIeH Mepe, OHUM rajloreHOM. ATOM rajioreHa MOKeT IIPUCYTCTBOBATh B
1000M ToNIOKeHNH B yrieBopoponHoil nenn. Hampumep, Ci¢ ramoankun Moxer oOO3HAYaTh
XJIOpMETHII, (PTOPMETUII, TPUPTOPMETHII, XJIOPITUJL, HANpPUMEpP, 1-XJIOPMETUT U 2-XJIOPITHIL,
TPUXJIOPITHI, Hampumep, 1,2,2-tpuxiopstuin, 2,2,2-Tpuxiopstui, (ropaTun, Hampumep, 1-
¢dTopmernn u 2-¢propatun, TpupTopaTII, Harpumep, 1,2,2-tpudropatun u 2,2,2-tpudTopaTu,
XJIOPIIPOMIII, TPUXJIOPIPONIII, (PTOPIIPOITIIL, TPUPTOPIIPOIIUIL.

TepMUH «alKeHWI» OTHOCUTCA K pPA3BETBJICHHON WM JIMHEMHON YIJIEBOAOPOAHOU LEMH,
cojiepsKalleil, o MeHblIell Mepe, OAHy ABONHYIO cBsA3b. Hampumep, Tepmun «Cr.6 amkeHUD»
OTHOCHUTCsI K Pa3BETBJICHHON UJIU JIMHEWHOMN yIII€BOAOPOAHON LIENH, COAEpKAILEH, IO MEHbIIEH
Mepe, OIHY JBOMHYIO CBsI3b U copepskamieit 2, 3, 4, 5 unu 6 atoMoB yriiepona. J{BotiHast CBs3b(1)
MOKeT OBITh NpecTaBIeHa B Bue £ win Z nsomepa. J[BoiiHast CBA3b MOXKET HAXOAUTHCS B JIFOOOM
BO3MOXKHOM TOJIOKEHUM yrieBopopoxHoi wnenu. Hampumep, «Cis alkeHWSI» MOXeET
NPEACTAaBIATh COOOH STEHWJ, NpPONEeHW, OyTeHw1, OyTaJiMeHWJ, TMEeHTEHIJ, NeHTAAUEHHII,
FeKCEHUJI U TeKCaAUuEeHUIL.

TepMUH «anKUHWI» OTHOCUTCS K pa3BETBJIECHHOM WM JIMHEHHOW YIJIEBOJOPOAHOW LEMH,
cojieprKalleil, Mo MeHblIell Mepe, OfHY TPOUHYI cBsA3b. Hampumep, Tepmun «Cr.6 aIKUHUID
OTHOCHUTCSI K Pa3BETBJIECHHOMN UM JIMHENHOHN yII€BOAOPOAHON LIENH, COepIKallel, O MEHbIIEH
Mepe, OIHY TPOWHYIO CBsI3b U conepxkaiueit 2, 3, 4, S unu 6 atomoB yraepoaa. TpoliHasi CBs3b
MOYKET HaXOOUThCS B JIIOOOM BO3MOXKHOM MOJIOKEHUHU yriieBonoponHoi uenu. Hampumep, «Ca
ANKWHAD MOXKET NPEACTABISITh COOOM STHHWII, POMMHWII, OYTHHUJI, IEHTHHWI U TeKCUHILT.
TepMuH «rerepoankminy OTHOCUTCS K Pa3BETBICHHOW WM JIMHEHHOHN YIeBOJOPOJHON LEMH,
COJIepIKalleil, IO MeHbIIEH Mepe, OIUH rerepoatoMm, BeiOpaHHbId U3 N, O U S, pacHoIoKeHHBIX
MEXAy JOObIM aTOMOM yrjiepona B Lend Wid Ha KoHie uenu. Hampumep, TepmuH «Ci
reTEPOANIKUIT» OTHOCHUTCS K Pa3BETBJICHHON WU JIMHEHMHOM YIJI€BOAOPOIHON LIENH, COIep KAl e
1,2, 3,4, 5 wiu 6 aTOMOB yrjepona u, o MEHbIIeH Mepe, OJUH IeTepoaToM, BRIOpaHHBIN 13 N,
O u S, pacnoNoKeHHBIX MEXY JIFOOBIM ATOMOM YIJIEPO/Ia B LIETIH WJIHM Ha KOHIe 1ienu. Hanpumep,
yIJIEBOAOPOAHAS LIeNb MOXKET COAepsKaTh OAMH WU JiBa rerepoaToMa. Ci.¢ reTepoankuil MOXKET
OBITH CBSI3aH C OCTAJIbHON YaCThIO MOJIEKYJIbI YEpe3 aTOM YyIiieposa win rerepoaromM. Hanpumep,
«Ci.6 reTepoankuia» MokeT mnpeactaBisate coboit  Cie N-ankun, Cie N, N-ankun win
C16 O-anxun.

TepmuH «KapOOLUMKINYECKUN» OTHOCUTCS K HACHIIEHHON, HEHACBIIIIEHHOW WIIM apOMaTHYECKON
yTJIepOACOAepIKallel KObleBoit cucteme. «KapOoukandeckasy» cucTeMa MOKET TIPEICTaBIISATh

co0OH MOHOLMKIIMYECKYIO MM KOHACHCHPOBAHHYIO TMOJMLUKIMYECKYIO KOJBLEBYIO CHCTEMY,
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HanpuMep, OWIUKINYECKYI0 WIH TPULUKINYeckyro. «KapOouukmudeckuiny (GparMeHT MOXKeT
coaep:katb OoT 3 A0 14 aromoB yriaepona, Hampumep, OT 3 10 8 aroMOB yrjiepojaa B
MOHOLIUKJIMYECKON cucTeMe U OT 7 10 14 atoMoB yriepoaa B MOJHULUKINYECKONW CUCTEME.
TepMuH «kapOOLUKINYECKUID BKJOYACT UKJIOAJIKUJIbHBIE (DPArMEHTHI, IUKJIOATKEHUIbHBIE
(parMeHTbI, apUJIbHBIE KOJbLEBbIE CHUCTEMbl W KOHICHCHPOBAHHBIC KOJIBLIEBBIE CHUCTEMBI,
BKJIFO4asi apOMAaTUYECKYIO YaCTh.

TepMuH «reTepOoLUKINYECKUID OTHOCUTCS K HACBHIIIEHHON, HEHACBILEHHON WJIM apOMaTUYECKOU
KOJIBLIEBOW CHCTEMe, COAEepIKaIlel, IO MEHbIIeH Mepe, OIUH reTepoaToM, BeiOpaHHbId 3 N, O
unu S. «I'eTeporukinyecKasn» CUCTEMa MOKET conepkaTh 1, 2, 3 wiu 4 rerepoatoma, HalpuMep,
1 nmm 2. «'erepouukianyuecKasy» CUCTeMa MOXKET IMPEACTABIATh COO0H MOHOLMKJINYECKYIO MU
KOHJIEHCUPOBAaHHYIO MOJHIMKINYECKYIO KOJIBLIEBYIO CUCTEMY, HAlpUMep, OMLIMKINYECKYIO WIIH
TPULMKINUECKYI0. «I eTeponuKiIndeckuil» (pparMeHT MOXET cojepkatb oT 3 10 14 aromos
yriepoaa, Hampumep, oT 3 10 8 aTOMOB yIjepojia B MOHOLMKJINYECKOHN cucteme u oT 7 no 14
aTOMOB YIJIepOJa B MOJULUKINYECKOW cucteMe. TepMHH «TreTepOLUKINYECKUI» OXBATbIBAET
reTepOLUKIIOATKUIIbHBIE ¢dparmeHTs, reTepOLMKIIOATKEHUIbHbBIE (bparMeHTbI u
rerepoapomMatuueckne  ¢parmeHTsl. Hampumep, rereponMkinueckas IpyIIa  MOXKET
NPEACTaBIISITh COOOM: OKCHUpPaH, a3UPUIHH, a3€TUIUH, OKCETaH, TeTparuapodypaH, MUPPOIUINH,
MMUJA30JUANH, CYKUMHUMUA, THUPA30JUANH, OKCa30JIUAWH, H30KCA30JUIUH, THA3OIHUIUH,
WU30THA30JIUANH, TUIEPUIUH, MOP(OJIUH, THOMOP(OJIMH, MUIEPA3UH U TETPArUAPOITHUPAH.
Tepmun «C3.8 IUKIOATKUID) OTHOCUTCS K HACBHIIIEHHOHN YIJIEBOAOPOIHON KOJBLEBOI CHCTEME,
conepxameit 3, 4, 5, 6, 7 wiu 8 aromoB yriepoaa. Hampumep, «Cs.g IUKIOANKUID» MOXKET
NPEACTABISTh COOON LMKJIOMPOIIII, UIUKJIOOYTHII, IUKJIOTEHTHI, IUKJIOTEKCUJI, [IUKJIOTENTII U
LUKJIOOKTHUJL.

Tepmun «Cs.8 LMKJIOANKEHWI» OTHOCUTCS K HEHACBHIIEHHOW YIJIEBOAOPOAHOM KOJBLIEBOM
cucreme, coaepskauieii 3, 4, 5, 6, 7 unu 8 aTOMOB yTIiepojaa, KOTopas He SIBJISIETCS apOMaTUYECKOM.
Konbio MoskeT comep:kath O0jiee OHONM ABOWHOM CBSI3W MPH YCJIOBHUH, YTO KOJbIIEBAst CUCTEMA
He sBisiercss apomarudeckoi. Hampumep, «Cs.s HUKIIOANKHII» MOMKET MPEACTABISATH COOOU
LUKJIONPONEHWI, LUKJIOOYTeHWNI, LHUKJIOMEHTEHW, HKJIONCHTAAUEHWI, LUKJIOTeKCeHNU,
LUKJIOTE€KCATUEHWT, LIUKJIOTeNITeHNJI, LIUKJIOTeNTaueH, IUKIOOKTEHIII U LIUKJI0ATaAUESHUIT.
TepMuH «reTepoLMKIIOaIKUI» OTHOCUTCS K HACBHIIEHHON yII€eBOJOPOAHON KOJIBLIEBOI CUCTEME,
cofieprKaleil aTOMbI yIiIepoa U, M0 MEHbIIEH Mepe, OIUH reTepOaTOM B KOJIbLIE, BEBIOPAHHBIN U3
N, O u S. Hanpumep, MoryT npucyTcTBoBaTh 1, 2 miu 3 rerepoaTomMa, HeoOs3aTenpHO, 1 wim 2.
«"eTepOoLUKIIOANKIIT) MOXKET OBITh CBSA3aH C OCTAJBHON YacThIO MOJIEKYJIBI uepe3 00l aToM
yriaepona Wik rerepoaroM. «I eTepoLrKIIOaNKID MOXET UMETh OAHY MJIM Ooliee, HampuMmep,

OJITHY WJTH JBE CBSI3U C OCTAJIbHOM YaCThIO MOJIEKYJIbL. 3TH CBSI3H MOTYT MPOXOANTH Yepe3 000k
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U3 aTOMOB B KoJjblle. Hampumep, «reTepoOLMKIIOANKIII» MOXET MPencTaBisiTb coboh «Cs.g
rerepouukynoankmny. TepmuH «Cs.g TeTEepOLMKIOATIKWI» OTHOCUTCS K  HACHILIEHHOHN
YIJIEBOAOPOIHOMN KOJIBLEBOU CUCTEME, conepskaiueit 3, 4, 5, 6, 7 unu 8 aTOMOB, IO MEHBILIEH Mepe,
npUYeM OIWH U3 aTOMOB INPEICTABISET COOOM reTepoaToM B KoJjblle, BeiOpanHbIi u3 N, O u S.
«["eTepOoLMKIIOANKIIIy MOXKET MPEACTABIATh COOOW OKCHpaH, a3UPUINH, a3€TUINH, OKCETaH,
TeTparuapodypaH, MUPPOJUANH, UMHUAA3OIUINH, CYKUMHUMUJ, TMHPA3OJIHINH, OKCA30JHMIUH,
W30KCA30JIUIUH, THA30JUANH, W30THA30JUANH, THUIEPUANH, MOPQOIHH, THOMOPQOIHH,
MUIEPa3suH U TeTParuiponupaH.

TepMUH «TreTepOLUKIIOANIKEHNU» OTHOCUTCS K HEHACBILEHHON YINIEBOJOPOAHON KOJbLEBOU
CUCTEME, KOTOpasl He sIBJIIETCS apPOMATUYECKOU, COIEp KAIle aTOMBbI yIiIepoaa U, IO MEHbIIEH
Mepe, OMH reTepoaToM B Kojblle, BbiOpanHbi u3 N, O u S. Hanpumep, MOryT mpuCyTCTBOBATh
1, 2 wnu 3 rerepoaToma, HeoOs3aTeNbHO, 1 win 2. «[ eTepOoLUKIOaNIKeHU» MOKET ObITh CBSI3aH C
OCTaJIbHOM 4acTblO MOJIEKyJbl uepe3 J00OW aToM  yriiepoja WJIH — TeTepoaToM.
«["eTepOLMKIIOANIKEHIY MOXKET COlepKaTh OHY MM OoJee, HalpuMep, OOHY WU ABE CBS3H C
OCTaJIbHOI YaCTbIO MOJIEKYJIBI: 3TH CBS3HM MOTYT MPOXOAUTD uepe3 000N U3 aTOMOB B KOJIbLIE.
Hanpumep, «reTepoLKIOaIKeHUT» MOXET HPeACTaBIsATh cO00H «C3.g reTepOnUKIOATKEHIID.
Tepmun «Cs.g reTepOLIUKIIOATKEHIT» OTHOCUTCSI K HACBIIEHHONW YIJIEBOJOPOJHON KOJIBLIEBOM
cucreMe, conepskaiei 3, 4, 5, 6, 7 unu 8 aTOMOB, 110 MEHbIIEN Mepe, IPUYEeM OMH U3 aTOMOB
SIBJISIETCS. TETEPOATOMOM B KoJibLie, BBIOpaHHBIM U3 N, O u S. «['eTepOINKIOaTKEHUI» MOXKET
NPEACTABISTh COOOM TETPAruAPONUPHINH, TUTHAPOIIUPAH, TUTUAPOPYPAH, THPPOIIHH.

TepmuH «apoMaTHYECKUID» MPUMEHUTENIBHO K 3aMECTUTEIIO B LIEJIOM 0003HAYAET OJHO KOJIBLIO
WJIU MOJIMLIMKJINYECKYIO KOJIBLIEBYIO CUCTEMY C 4n + 2 3JI€KTPOHAMU B CONPSI)KEHHON TT-CUCTEME
BHYTPU KOJIbLIA WJIM KOJBLEBONH CUCTEMBI, I'I€ BCE aTOMBbI, YYAaCTBYIOIIHUE B COIPSIKEHHOHN T-
CUCTEME, HAXOIATCS B OJHOM MJIOCKOCTH.

TepmMuH «apum» OTHOCUTCS K apOMATHYECKON YIIIEBOJOPOAHON KONbLEeBOU cucteme. KonbLesas
CHUCTEMA COAEPKUT 4n +2 3JIEKTPOHOB B CONPSI>KEHHON T-CUCTEME BHYTPH KOJIbLIA, T1I€ BCE aTOMBI,
Y4aCTBYIOILIUE B CONPSKEHHOW T-CUCTEME, HAaXOAATCs B OAHOM miockoctu. Hanpumep, «apum»
MOXET MpeacTaByiATb codoit pernn u HagTmn. Cama apuiibHast CHCTEMA MOKET OBITh 3aMelIeHa
APYTUMHU IPYNIaMH.

TepmuH «reTepoapuin» OTHOCUTCS K apOMATHYECKOW YIIIEBOAOPOAHON KONBLIEBONW CHCTEME, MO
MEHBIIEH Mepe, C OTHUM I'eTepOoaTOMOM B OAHOM KOJIbLIE MJIM B KOHJIEHCUPOBAHHOMN KOJIBLEBOU
cuctreme, BeiOpanHbIM U3 O, N u S. Konbiio uimm konblieBasi CHCTeMa uMeeT 4n + 2 3JIeKTpoHa B
CONPS)KEHHOU TT-CUCTEME, 1€ BCE aTOMBI, YHAaCTBYIOLIHUE B CONPSI)KEHHOMN TT-CUCTEME, HAXOASATCS
B OZHOH 1utockocTu. Hampumep, «rerepoapuin» MOXKET MPENCTaBIsATb COOOH MMMIA30JI, THEH,

dbypaH, THAHTPEH, MUPPOJ, OEH3UMUAA30J1, MTUPA30JI, TUPA3HH, TUPHUIUH, TUPUMUANH U UHAO.
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TepMuH «ankapuia» OTHOCUTCS K apWiIbHOM IpyMIe, Kak ONpeeNeHo Bhllle, cBsi3aHHOH ¢ Cig
ankmioM, rae Ci4 ankuibHas rpynmna oOecreyrBaeT NPUCOCAMHEHHWE K OCTAJIbHOM YacTh
moJiekyibl. bersun otHocutcs k -CHagenmny, u 6ensomn oraocutcs k -C(O)denuny.

TepMuH «ankrerepoapui» OTHOCUTCS K T€TE€pPOapUJIbHOM IpymIe, KakK OINPEAeNeHO BBIIIE,
cBsi3aHHOH ¢ C1.4 aNKUIIOM, TJI€ QJKWJIbHAS TPyIa 00eCeunBaeT MPUCOSANHEHNE K OCTAIbHON
4aCTU MOJIEKYJIbL.

Tepmun «ranoren» B naHHoM nokymeHnTte Bkiodaer F, Cl, Br u 1. 'anoren MmoxeT npeacTaBisiTh

coboii Br. 'anoren moxer npenctaBisaTe coboit L.

CBs3b, OKAaHUYMBAKOINASICI CUMBOJIOM ~ ”, 0003HaYaeT, 4YTO CBs3b CBSA3aHA C JPYTHMM aTOMOM,
KOTOPBIi HE TIOKa3aH B CTPyKType. CBsi3b, OKAHYMBAKOIIASICS BHYTPHU LIUKJIUYECKON CTPYKTYPbI U
HE OKAHYMBAIOLIASICS Y aTOMa KOJBIEBOW CTPYKTYpbl, OOO3HA4YaeT, 4TO CBSI3b MOXKET OBbITh
CBsI3aHa C JIFOOBIM M3 aTOMOB B KOJIbLIEBOH CTPYKTYpE, €CIIH 3TO IOMYCKAeTCs BaJIECHTHOCTBIO.
CBsi3b, 0003HAYEHHAs CIUIOLIHOW JIMHUEH W MyHKTUPHOHN JIMHUEH, MpeacTaBiisieT cOOOH CBS3b,
KOTOpasi MOeT ObITh JIMOO OAMHAPHOM, JMOO IOBOWHOWM, I€ 5TO BO3MOXKHO XHMHUYECKH.
Hanpumep, npuBeaeHHasi HIKE CBS3b MOJKET ObITh POCTOM UJIM JBOWHOMN CBSI3BIO.

OH

Korma ¢parMeHT 3amelieH, OH MOKET OBbITb 3aMelleH B Jir0OOW Touyke (parmeHrta, rae 3TO
XUMHYECKH BO3MOYKHO M COOTBETCTBYET TPEOOBAHHUSIM aTOMHOI BaJIEHTHOCTH. PparMeHT MOKET
OBITh 3aMellleH OJHUM WK Oojiee 3aMecTUTeNsIMHU, Hampumep, 1, 2, 3 unu 4 3aMeCTUTENISIMH,
HeoO0s3aTeIbHO, B Tpymne HaxonsaTces | wim 2 3amecturenisi. Tam, rae MMEIOTCs Ba UK OoJiee
3aMeCTHUTEeJIel, 3aMECTHUTENId MOTyT ObITb OJWHAKOBBIMH WJIM PA3HbIMH. 3aMECTHTEIb
(3amecturenu) Moxket ObITh BiOpan u3: OH, NHR, aMuanHO, TyaHUIUHO, THAPOKCUTYAHUINHO,
(dbopMaMUINHO, H30THOYpen0, ypenao, Mepkanto, C(O)H, auwmna, armnokcu, kapookcu, cybgo,
cynbhamomnna, kapdbamownia, 1uaHo, a3o, HUTpo, rajoreHa, Cis amkmna, Cis ankokcu, Ci
rajoankuna, Csg uwuknoankmna, Cre ankenwna, Cr.s anKWHWIA, apuia, TeTepoapuia WU
ankapuna. Ecnu 3aMmernaemasi rpynmna mpenctaBisieT coOOW alKWIBHYIO TPYIIY, 3aMECTHTENb
MoskeT mpenctaBisate coboir = O. R moxker Obite BbiOpan w3 H, Ci.s ankuipHOH, Cs.8
LUKJIOATKUIBHOH, (eHWIbHON, OeH3WIbHOW Wi (PeHSTUIBbHOW Tpynmbl, Hampumep, R
npencrasisier cobori H wnmm Ci3 ankwn. Ecnu gparmMeHT 3amerneH 1OBymst win Oolee
3aMECTHUTEJISIMU, U JBAa U3 3aMECTHTENICH HAXOMSTCS PSIOM, COCEIHHE 3aMECTHTENH MOTYT
o0pazoBbiBaTh C4.g3 KOJBIIO BMECTE C aTOMaMH (PparMeHTa, Ha KOTOPOM 3aMeIIeHbI 3aMECTUTEH,
rae Cs-g KOJIBIIO MPEACTABIIsIET COO0I HACHIIEHHOE HITH HEHACBIIEHHOE YIIIEBOAOPOIHOE KOIBIIO
c4,5, 6,7 umu 8§ aroMamMu yrjiepoaa WIN HACBHIIIEHHOE UM HEHACBIIIEHHOE YIJIEBOAOPOIHOE

KOJIbLIO ¢ 4, 5, 6, 7 unu 8 aroMamu yraepoaa v 1, 2 unu 3 rerepoaToMamu.
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3aMecTUTENH MPUCYTCTBYIOT TOJNBKO B MOJIOKEHHSX, TAE 3TO SBISIETCS XUMUYECKH BO3MOYKHBIM,
IPU 3TOM CIEHUAIUCT B JaHHOW o0jacTu 0e3 Tpyna MOXKET PeUInTh (IKCIEPUMEHTAIBHO WIIH
TEOPETHYECKH ), KAKHE 3aMEHbI XUMHUYECKH BO3MOJXKHBI, & KAKHE HET.

Opro, MeTa 1 napa3zameIneHne SBISIOTCS XOPOLIO MOHATHBIMI TEPMUHAMH B JaHHOH obnactu. B
OTCYTCTBHE COMHEHUS], «OPTO» 3aMelIeHHe MPEeNCTaBIsieT COO0H cxeMy 3aMelLleHus, B KOTOPOil
COCEIHHE aTOMBI yIiiepofa UMEIT 3aMeCTHTENb, Oyab TO MPOCTas TPYIINa, HAPUMED, IPYIIa

¢TOpa B NMpHUBENEHHOM HW)XXE NPUMEpe, WIN JIPYyTrUe YacTU MOJIEKYJIbI, KaK IMOKa3aHO CBS3bIO,

3aKaHuYMBArOLIENcs A

F F
X O A
H
«MeTa» 3aMCLICHUEC Hpe,I[CTaBJ'IHeT CO6OI71 CXGMy 3aMCUICHUA, B KOTOpOﬁ aABa 3aMCECTUTCIIA
HaxOASATCs HAa aTOMax yrjaepoja, Ipu 3TOM OAWH aTOM yIUIEpOAa YAAJEeH OT APyroro, TO €CThb, C
OOHUM aTOMOM yrnepoz[a Me>1</:[y 3aMCIUCHHBIMUA aTOMaMU yrnepoz[a. Z[pyrI/IMI/I C.]'IOBaMI/I,

CYIIECTBYET 3aMECTUTENIb Ha BTOPOM aTOMe OT aToMa C JpyruM 3amectureneM. Hampumep,

MMPUBEACHHDBIC HUXKE T'PYIIIIBI ABJIAOTCA META-3aMEILCHHBIMMU.

avEiv e g

«[Tapa» 3amerneHue mpeacTaBisieT COOOH CxeMy 3aMelleHHs, B KOTOPOW IBa 3aMECTUTEJNS
HaXOJIATCS HA aTOMax yIieposa, IpyU 3TOM J1Ba aTOMa YIJIepOAa YAAJIEHbl APYT OT APYra, TO €CTb,
C ABYyMs aTOMaMu yrj€poaa MEXKAY 3aMCIICHHBIMH aTOMaMUu yTJji€ponaa. HPYFI/IMI/I CJIOBAMU,
CyLIECTBYET 3aMECTUTEIb Ha TPETbEM aTOMe OT aToMa ¢ Apyrum 3amecrutenem. Hampumep,

MPUBCACHHBIC HUKE I'PYIIIIBI ABJIAKOTCA Mapa-3aMCIICHHBIMHU.

ITox TepmuHOM "anun" nmoapasyMeBaeTcss OpraHUYECKU pajuKa, NOJy4eHHbINH, Hapumep, 13
OPTaHUYECKOH KHUCIIOTHI TYTEM YyIAICHUS THAPOKCHUIBHOM TPYMIbL, HANpUMEp, PaguKal,
umerotmit popmyay R-C(O) -, roe R mosket Ob1Th BriOpan u3 H, Ci.s ankuna, Cs.g IUKIIOANKIIA,
¢denmna, 6ensmna win GpeHwnTIIA, Hanpumep, R npencrasnsier codoit H wnmu Ci3 ankun. B
OJHOM BapHaHTE OCYIIECTBJICHUS alUWJ NpeAcTaBisier coboil ankwmin-kapOoHun. I[Ipumepsr
AIMJIBHBIX TPYII BKIJKOYAIOT, HO HE OTPAaHMYMBAIOTCS UMM, (POPMMI, aueTwsi, MPONMHOHHI U

OyTupun. KoHKpeTHOH aunIbHON rPpyNIIoi sBISETCS alleTHII.
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Bo Bcem onmcaHuy pacKpbITHE COSTUHEHHUS TAK)KE OXBATHIBAET (PapMaLleBTUIECKH ITPUEMIIEMbIE
COJIM, MX COJNIbBATBI U cTepeom3oMeprl. Korma coennHeHHE HWMeEET CTEPEOLEHTP, AaHHBIM
uszobpereHnem npenycmarpuarotes oda (KR) u (S) crepeonsomepa, B paBHOH CTENEHU HACTOSIIIEH
3asiBKOM TPEeNyCMaTPUBAIOTCS CMECH CTEPEOM3OMEpOB WM parnemMudeckas cmecb. Korma
COEAMHEHHE MO M300pPETeHHI0 MMeEeT JiBa MM Ooyiee CTePEeOLIeHTpa, MPEAIoNaraercst odas
koMOuHaimsa (R) u (S) crepeomsomepoB. KomOunamms (R) u (S) crepeom3omMepoB MOXKET
NPUBECTH K MOJYUYEHHUIO THACTEPEOMEPHON CMECH WM OJHOTO auactepeonsomepa. CoequHeHus
10 HACTOSIIIEMY M300pPETEHUI0 MOTYT OBITh NPEACTABJIEHbI B BUIE OIHOTO CTEPEOM30MEpa MU
MOT'YT IIPEACTABIATh COO0I CMECH CTEpEOU3OMEpPOB, HAIIPUMED, PALlEMUYECKUE CMECH U PYTHe
SHAHTHOMEPHbBIE CMECH, a TakKe JuacrepeoMepHbie cMecu. Korga cMmech mpencrasisier coOoit
CMeCh YHAHTHOMEPOB, YHAHTUOMEPHBIH H30BITOK MOKET OBITH JIFOOBIM U3 TEX, KOTOPBIE PACKPBITHI
Beie. Korna coenuHeHne npencrasiseT cOO0H OTAENIbHBIN CTEPEOU30Mep, COENUHEHHST MOTYT
ele CoAep)kaTb IpyIrue IUacTepPeOM30MEpbl HIIM DSHAHTUOMEPBl B KauecTBE IIPUMECEH.
CnenoBarenbHO, OIMH CTEpeoU3oMep He 0053aTeTbHO NMEeT SHAHTHOMEPHBIN N30BITOK (€.€.) Nin
auactepeoMepHbiii u30bITok (d.e.), paBHblii 100%, HO MOXeT UMeTh e.e. win d.e. OKOJIO, MO
MeHbLIel Mepe, 85%, o menbiueit mepe, 60% wnu menee. Hanpumep, e.e. uinu d.e. Moxket ObITh
90% wunu 6onee, 80% wumu Gonee, 70% wunu 6onee, 60% wunu 6onee, 50% wmm Oonee, 40% wnn
oonee, 30% wnu Oonee, 20% unu 6onee, unu 10% unm Gonee.

B nanHOM M300peTeHHM NpeasioKeHbl (papMalEeBTHUECKH MPUEMJIEMbIE COJIM COSAMHEHUH IO
n3zobperennto. OHM MOTYT BKJIKOYATh COJIM TNPHCOSIMHEHHUs] KUCJIOTBI W OCHOBHBIE COJIU
coenuHeHuil. OHU MOTYT MPEACTABISATH COOOH COJIM MPUCOESAMHEHUS] KUCIIOThI U OCHOBHBIE COJTU
coenurenuii. Kpome Toro, B M300peTeHUU MpPEMJIOKEHBI CONMbBAThl coearHeHU. OHU MOTyT
NPEACTABISITh COOOM TMIAPATHI WK IPYTHE COIbBATHPOBAHHBIE (POPMBI COETHHEHUSI.
[Monxoxnsmue CONM TNPUCOSNUHEHHUs] KHUCJIOTHI TOJYYAKOT M3 KHCIOT, KOTOpbIE O0pasyroT
HETOKCHYHbIe coyu. [Ipumepnl conell BKIFOYAIOT aleTaThl, acrapTaThl, OEH30aThl, OE3WIIATHI,
oukapOonate/kapboHaThl, OuCcyb(aTh/CyNbdaThl, OOpaThl, KAMCHUIIATHI, LIUTPATHI, AHCHUIIATHI,
33UIaThl, POPMHATHL, PyMapaThl, MIIFOLENTATHI, TIFOKOHATHI, TIFOKYPOHATHI, rekcadropdocdarsr,
XUOEH3aThl, THIPOXJOPHUIBY/XJIOPUABL, THAPOOPOMUAB/OPOMUMBI,  THIPOUOIUIL/UOAHIBI,
W3ETHOHATHI, JIAKTATHI, MAJIAThl, MaJIeaThl, MAJIOHATHI, ME3UJIAThI, METUJICYJIb(AThI, HAQTUIATSI,
1,5-HadranunaucynbGoHaThl, 2-HANCUIAThl, HUKOTHHATBL, HUTPAThL, OPOTATBbI, OKCAIATHI,
NaJbMUTAThI, mamoatel, ¢ocdarer/runpodocharsl/muruapodocdarsl, caxaparsl, CTeapaTHl,
CYKLMHATBIL, TAPTPAThL, TO3WIATHI U TPUPTOPALETATHI.

[Tonxoxnsmue OCHOBHBIE COJIH MOJMYYAl0T U3 OCHOBAHUH, KOTOPBIE 00Pa3yr0T HETOKCUYHBIE COJTH.
[TprMepsl BKIIIOYAIOT COJIM AFOMHHUS, apTUHIHA, OCH3aTHHA, KaJblUs, XOJIHHA, TUITUIAMUHA,

AUOJIaMUWHa, IIULWHA, JIM3WHA, MAarHus, METJIyMHUHA, OJIaMHUHA, KaJiusd, HATPHsA, TPOMETAMHUHA U
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HKa. Takyke MOryT 0Opa30BBIBATHCS MOJTYCOJIM KUCIIOT U OCHOBAHUH, HANPUMED, TeMUCYJIbdaT
u comu remukaibluusa. O630p nmogxonmsamux coneil cMm. B "Handbook of Pharmaceutical Salts:
Properties, Selection, and Use" by Stahl and Wermuth (Wiley-VCH, Weinheim, Germany, 2002).
dapmaneBTHYECKH NpueMieMble coiu coennHeHnit @opmysl (I) MOryT OBITE IOJTYYEHBI OTHUM
WJIA HECKOJIBKUMU U3 TPEX CIIOCOO0B:

(1) myTeM B3aMMOAEWCTBHUsSI COEAMHEHHs] MO M300PETEHUIO C OMPEeAENeHHOH KHCIOTOH WIN
OCHOBaHUEM,

(i) myreM ypaneHus: JaOWJIBHON B KHUCJIOTHOW WJIM LIEJIOYHOW Cpele 3alUTHOW TPyIIbl OT
NOJXOAALIETO MPEALIECTBEHHIKA COSAMHEHUS N0 U300PETeHNI0 M MyTeM PACKPBITHS LMK
NOIXOAALIEr0 IUKIMYECKOrOo MPEAIIECTBEHHUKA, HAlpUMep, JIaKTOHA WJIM JIaKTama, C
UCTIOJIb30BAHUEM ONPEAETICHHON KHCIOThI MJIM OCHOBAHUS, TN

(ili) myTeM npeBpalleHHs] OAHOH COJM COCOMHEHHsS IO H300PETeHHIO B JPYIYIO IyTeM
B3aUMOJAEHICTBUS C MOAXOASALIENH KHUCJIOTOH WJIM OCHOBAHMEM HJIM C MOMOIIBIO MOAXOASIIEN
MOHOOOMEHHOH KOJIOHKHU.

Bce Tpu peaxium kak NnpaBUIO MPOBOAATCS B pacTBope. IlomydeHHas conb MOXKET BbINAgaTh B
ocafok u ObITh coOpaHa (GUIBTPOBAHHEM, MM MOXET ObITb BbIJEJIEHA IyTeM BbINApPUBAHHS
pactBoputesnsi. CTeneHb MOHM3ALMU TOJYYEHHONW COJIM MOKET BapbHPOBATHCS OT IOJHOCTBHIO
MOHU3UPOBAHHON 10 TOYTU HEUOHU3UPOBAHHOM.

CoenuHenusi Mo M300PETEHUI0 MOTYT CYIIECTBOBATh KAaK B HECOJbBATHPOBAHHBIX, TAK U B
COJIbBATUPOBAHHBIX (opmax. TepMHUH «CONBBAT» HCIONB3YeTCS 31eCh Ui  OMUCAHUS
MOJIEKYJISIPHOTO KOMITJIEKCA, BKJIFOYAKOIIEro COSAMHEHUE MO M300PETEHUIO M CTEXUOMETPHYECKOe
KOJIMYECTBO ONHOW wiu Ooyiee MOJEKyJ (papMaLEeBTHYECKH NPUEMIIEMOTO PaCTBOPHUTEIS,
HAampuMep, JTaHOJNA. TEepMUH «THUAPAT» HUCIOJB3YeTCs, KOrJa YKa3aHHBbIH pPacTBOPUTEIND
NpeACTaBisieT COOOH BOMY.

B 00bpeM m300peTeHust BKIIIOUEHB KOMIUIEKCHI, TAKHE KaK KJIATPaThl, KOMILJIEKCH BKJIFOUEHHS
JIEKAPCTBEHHOE CPENICTBO-BCIIOMOTATEIbHOE BEIECTBO MO TUIY TOCTh-XO3SIMHY, I71€, B OTJINYHE
OT BBIIICYIIOMSIHYTBIX COJIbBATOB, JIEKAPCTBEHHOE CPEICTBO M BCIOMOTATENIbHOE BEIIECTBO
NPUCYTCTBYIOT B CTEXHMOMETPHUYECKHUX WM HECTEXHMOMETPUYECKUX KOJHUYecTBax. Takke
BKJIFOYEHBI KOMIUIEKCHI JIEKAPCTBEHHOTO CPENICTBA, COAEpIKAIUe 1BA MM OOJiee OPraHMYECKHX
W/WJIN HEOPTaHUYECKHX KOMITOHEHTA, KOTOPBIE MOTYT NMPHUCYTCTBOBATh B CTEXHOMETPUUYECKUX
WA HECTEXHOMETPUUECKUX Koju4ecTBax. [lonyueHHble B pe3ysbTaTe KOMIUIEKChI MOTYT OBITh
MOHU3VUPOBAHHBIMH, YACTHYHO HOHM3UPOBAHHBIMH HJTH HEHOHH3UPOBAHHBIMHU. 11151 00630pa Takux
komruiekcos, cM. J Pharm Sci, 64 (8), 1269-1288 by Haleblian (August 1975).

3nech W ganee BCEe CChUIKM HAa COCOMHEHUs 000 (pOpMyIIbl BKIFOUAIOT CCBUIKM HAa MX COJIH,

COJIbBATHI 1 KOMINUJICKCHI, a TAKXKE€ Ha COJIbBATHI U KOMIIICKCHI UX COJIEHL.
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CoenuHeHus: MO U300PETEHUIO BKIIIOYAOT COENMHEHHs psina (opMysi, Kak OMpenesieHo 37ech,
BKJIFOYAsi BCe WX MNOJMMOP(GBI U KpUCTAUTMYECKHe (OPMBI, HUX MPOJEKAPCTBA U H3OMEPHI
(BKJIFOUAsT OMTUYECKHE, TEOMETPHUECKHE U TayTOMEPHbIE M30MEPHI), KaK ONMpPENeNIEHO HUXKE, U
H30TOIMHO-MEYEHbIE COeTUHEHHS TI0 N300PETEHHIO.

Hacrosiiee u300peTeHne Takke BKIJIIOYaeT BCe (papMalleBTUYECKH MPHEMJIEMblE H30TOMMHO-
MeUYeHbIe COeNUHEHHsI MO H300pETEeHHI0, I7le OAWH WM Oojiee aTOMOB 3aMEHEHbI aTOMaMH,
UMEOIMMH OIMHAKOBBIN aTOMHBIN HOMED, HO aTOMHYIO MacCy WJIM MacCOBOE YHCIIO, OTJHYHBIE
OT aTOMHOMW MacChl MJIM MAaCCOBOTO YHCJIa, HAHOOJIee YaCTO BCTPEUAIOLINXCS B IPUPOIE.
ITpuMepbl U30TOIOB, MOAXOISINNX AJIsi BKIFOYEHHS] B COEUHEHHSI IO U300PETEHHUIO, BKIIFOYAIOT
U30TOMBI Bofopona, Takue kak “H u *H, yrnepona, Takue xak 'C, *C u C, xnopa, Takoii kax
3°Cl, ¢ropa, Takoit kak '°F, itona, Takue xak I u '°I asora, Takue kax N u N, kucnopona,
takue kak 0, 'O u 0, pocdopa, Takoii kak **P, u cepbl, Takoii kak >S.

HekoTopble  H30TOMHO-MEYEHble COEOUHEHMs, HampuMmep, Te, KOTOpble  BKJIIOYAIOT
pPAamMOAKTUBHBIA  M30TOI, SIBJSIFOTCS  TOJE3HBIMH B HCCIIEAOBAHHSIX  pacrpeneseHus
JIEKApCTBEHHOTO CPEACTBA M/UJTH CyOCTpaTa B TKaHsIX. PaIiOaKTHBHbBIE H30TOIBI TPUTHIA, TO €CTb,
SH u yrnepozn-14, To ectb, 1*C, 0c06€HHO M0se3HbI 151 3TOH 1IeU BBUAY MX IIPOCTOTHI BKIIIOUEHHUS]
U JIETKUX CIIOCOOOB OOHAPY KEHUS.

3ameHa Ooyiee TSDKENBIMH HM30TONAMH, TAaKUMH KakK JEWTEpUi, TO €CTb, ’H, moxeT naBaThb
OMpeJiesIEHHbIE TEPAIeBTUYECKHE MPEUMYIIECTBA, OOYCIOBIEHHbIE OOJBbINEH MeTabOoIMYeCKOi
CTaOMJIBHOCTBIO, HAIIPUMED, YBEIUYEHHBIM TIEPHUOIOM IOy BBIBEAEHUS i1 ViVO WA CHUYKEHHBIMU
TpeOOBaHUSMHU K JO3MPOBKE, U, CIENOBATEIBHO, MOKET OBITh MPHU3HAHA MPEIIOYTHTEILHOM MPH
HEKOTOPBIX OOCTOSITEHCTBAX.

ITepen o4MCTKOM COEMUHEHUS TI0 HACTOSIIIEMY U300PETEHUIO MOTYT CYIIECTBOBATh B BUIE CMECH
SHAHTHOMEPOB B 3aBUCHMOCTH OT HUCIOJB3YyEMOTO CIIOCO0a CUHTE3a. DHAHTHOMEPHI MOTYT OBITh
paszneneHbl OOLIETPUHSITHIMH METOAaMH, M3BECTHBIMH B NaHHOW oOmactu. Takum oGpasom,
n300peTeHre OXBAThIBAET OTAEIbHBIE YHAHTUOMEPHI, & TAKKE UX CMECH.

Ha HekoTOpbIX cTaausix crocoda MmonyueHust COeAMHEHHI 10 M300PETEHHUI0 MOXKET BO3HUKHYTh
HEOOXOIMMOCTB 3aIUTHTD TIOTEHIIUAIbHbIE PEAKIIHOHHO-CIIOCOOHBIE PYHKIIMOHAIBHBIE TPYIIIIBL,
KOTOpblE HE€ JKEJIaTeJIbHO T[OABEPraTh B3AaMMOMEWCTBUIO, U, CIIENOBATENbHO, PaCIIEIHUTD
yKa3aHHbIE 3aIUTHBIE TPYIIIBL. B TAKOM cliydae MOKeT ObITh HCITONIB30BaH JIFO00H COBMECTUMBIIA
3aIUTHBIN pafgukand. B KOHKpeTHbIX Ccrocob0ax 3alluThl W CHSTHUS 3alUThl MOTYT OBITh
ucnoyib3oBanbl paaukaisl, onucanubie B T.W. GREENE (Protective Groups in Organic Synthesis,
A. Wiley- Interscience Publication, 1981) unu P. J. Kocienski (Protecting groups, Georg Thieme
Verlag, 1994). Bce BbIenepeyncieHHbIE PEAKIMH U METOAUKHU MOyYeHUST HOBBIX HCXOIHBIX

MaTEpUaJIOB, HCIOJb30BAHHBIX B MNPCABIAYLIUX cnoco6ax, ABJIAAFOTCA O6H_Iel'IpI/IH$ITI:>IMI/I, u
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NOAXOJSIIHE PEareHTbl U YCJIOBHS PEaKLMH IJIsl UX MPOBEICHUS] WM NPUTOTOBICHUS, & TAKKe
METOIUKH Pa3[eNieHHs LIeJIeBbIX MPOAYKTOB OYAYyT XOPOLIO M3BECTHBI CIICLIUATUCTAM B JAHHOM
00J1aCTH TEXHUKHU CO CChUIKOH Ha aHAJIOTH B MyOJUKALMAX U MPUMEPHI M UX MOJTyUYSHHE.

Kpome Toro, coenuHeHusi Mo HaCcTOSALIEeMY H300PETEHHUIO, & TAK)KE MPOMEKYTOUYHbIE COSTUHEHUS
IUISL UX TOJIYYEHHs MOTYT OBITh OYHINEHBI B COOTBETCTBUH C PA3IMYHBIMU XOPOLIO U3BECTHBIMHU
criocobamMu, TAKMMH KakK, HapUMep, KPUCTAJUTH3ALUS HIH XPOMATOrpagusi.

OnHo wm Ooyiee COeOUHEHMA MO M300PETEHHI0 MOTYT ObITh OOBEIUHEHBI C OJHUM WJIH OoJiee
(apMaLleBTHYECKMMH  areHTaMH,  HampuMmep,  NPOTUBOBOCHAIUTENbHBIMU  AreHTaMH,
npoTUBOGUOPO3HBIMU Aar€HTAMH, XMMHOTEPAIEeBTHUECKHMMHU CPEACTBAMH, MPOTHBOPAKOBBIMH
areHTaMu, IMMYHOJIETIPECCAaHTAMH, IPOTUBOOIYXOJIEBbIMH BaKIIMHAMH, [INTOKMHOBOH Tepanueit
WIM HMHTHOUTOpAaMHM TUPO3MHKHMHA3BI ISl JIEYEHUs] COCTOSIHUM, MOIYJIMPOBAHHBIX MyTeM
unruduposanusi ROCK, manpumep, GuOpo3HbIX 3a00€BaHI, 2y TOUMMYHHBIX, BOCTIAIUTEIBHO-
(uOPO3HBIX COCTOSAHUMN, BOCHAIUTENbHBIX COCTOSHMM, PAaCCTPOMCTB ILIEHTPAJbHOW HEpBHON
CHCTEMBbI WJIN PaKa.

Cnoco6 neyeHns: MM COeIVHEHUE AJsl MPUMEHEHHs NpH JedeHun (PuOpO3HBIX 3a00NeBaHUH,
AYTOUMMYHHBIX, BOCHAJIHTENbHO-PUOPO3HBIX  COCTOSIHMIN, BOCHAJIUTENbHBIX  COCTOSIHUH,
pPacCTPONCTB LEHTPAJIbHON HEPBHOW CHCTEMbl WJIM pakKa, KAaK OMNPEAENICHO BBIIE, MOMKET
NPUMEHATBCS B KAa4eCTBE EJUHCTBEHHOM TEpaluy WM MPEACTaBIATh COOOH KOMOHMHALHIO
Tepanyu C JOMOJHUTEIbHBIM aKTHBHBIM ar€HTOM.

Crioco0 neyeHMs WM COeMHEHHE JJIsl MPUMEHEHUs MpH JiedeHun (GuOpo3HbIX 3a00seBaHuil,
AyTOMMMYHHBIX,  BOCHAJUTENbHO-PUOPO3HBIX  COCTOSIHHM, BOCHAIUTENbHBIX  COCTOSIHUH,
PacCTPOMCTB LIEHTPAJIbHOW HEPBHOW CHCTEMbI MOTYT BKJIFOYaTh, MMOMUMO COEIMHEHHS IO
U300pETEHUIO, TOMOJHUTEIbHbIE AKTUBHBIE areHThl. J{OMONHUTEIbHBIE AKTHBHbIE Ar€HThI MOTYT
NpPEACTaBIsTh COOOW OAMH WM 0ojiee AKTHBHBIX AareHTOB, HCIOJB3YEeMbIX JJIsl JIEYEHHSI
COCTOSIHHSI, KOTOPO€ MOJJICKUT JIEYEHHIO COSTUHEHHEM MO M300PETEHHI0 M OTOJHUTEbHBIM
AKTHBHBIM areHTOM. JIOTOTHUTEbHbIE aKTUBHBIE ar€HThl MOTYT BKJIFOYATh OIUH WK Oonee U3
CJIENYIOLINX aKTUBHBIX ar€HTOB!

(1) crepoumbl, TakhMe KAk  KOPTUKOCTEPOHIbI,  BKJIIOYAash  TIFOKOKOPTHUKOHIBI U
MHHEPAJIOKOPTUKOH/IbI, HAITPUMED, AJKJIOMETA30H, aJKJIOMETa30Ha JUMPOIMHOHAT, aJIbIOCTEPOH,
aMIIUHOHUJ, OeKJIoMeTa30H, OeKJIOMeTa30Ha IUIPOIMOHAT, OeTaMmera3oH, OeTamerasoHa
IUTPONUOHAT, OeTamera3oHa HaTpus docdar, OeramerasoHa Banepat, OyIecCOHU, KI00eTa30H,
kJo0erasoHa OyTHpar, kioOerazona MPOIMHOHAT, KJIOMPEAHON, KOPTH30H, KOPTHU30HA alleTar,
KOPTHBA30J1, 1€30KCUKOPTOH, I€30HHU/I, 1€30KCUMETAa30H, EKCAMETa30H, IeKCaMeTa30Ha HaTpHsI
doctar, nekcamerasoHa H3OHUKOTHUHAT, IUPTOPKOPTONOH, (QIIYKIOPOJIOH, (IIyMEeTa30H,

bayHuzonun, ¢GIyonUnHONOH, (JIyOLMHONOHA aueTOHHI, (IYOLUMHOHUA, (IYOKOPTUH OyTHII,
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¢bTOpKOPTH30H, (TOPKOPTOJOH, (PIYOKOPTOJNIOHA  KampoaT, (hIyOKOPTOJIOHA IHMBAJIAT,
¢dropmeronon, ¢aynpenHuneH, GaynpenHuaeHa aunerar, (IypPaHIPEHOJOH, (IyTHKA30H,
¢ayTuka3oHa  MPONMMOHAT, TAJbLIMHOHWUZ, THUAPOKOPTH3OH, THAPOKOPTH30HA  alleTar,
TUAPOKOPTH30HA  OyTHpar, TUAPOKOPTH30HA  AalENIOHAT, THIPOKOPTHU30HA  OyTtempar,
TUAPOKOPTH30HA  Bajepar,  HKOMETa30H,  HMKOMeTa30Ha  JHOyTaT,  MENpeIHH30H,
METHJIIPEHU30JIOH,  MOMETa30H, [apaMeTa3oH, MOMeTa3oHa (Qypoar  MOHOTHIpAT,
npeaHukapOaT,  NPEAHU3ONIOH,  TPENHU30H, THKCOKOPTOJ, THUKCOKOPTOJAa  IHMBAJAT,
TPUAMLIMHOJIOH, TPUAMIIMTHOJIOHA alleTOHH], TPUAMLIMHOJIOHOBBIM CITUPT U UX COOTBETCTBYIOLIHE
(papmaLieBTHYECKH TIpUEMJIeMble TPOU3BOIHBIE. MOXKET NMPUMEHSTHCSI KOMOUHALIUST CTEPOUIOB,
Harnpumep, KOMOMHALUS IBYX WM OOJiee CTEPOHNIOB, YIIOMSHYTBIX B 3TOM al3ale;

(11) umaruburoper TNF, Hampumep 3TaHepLENT, MOHOKJIOHAJbHbIE AaHTHUTENA (HAIpPUMED,
undnukcumad (Remicade), anamumymad (Humira), uepronuszymad neron (Cimzia), ronumymad
(Simponi)); cnutele 6enxu (Hanpumep, stanepuent (Enbrel)); u aronucter 5S-HT2A (manpumep,
2,5-numerokcu-4-iionamperamu, TCB-2, npmdTunamun nmsepruHoBod  kucnotbl  (LSD),
AUMETUIIAa3eTUAN IN3EPTUHOBOM KUCIIOTHI),

(1li) TPOTHBOBOCHAJHUTENbHBIE JIEKAPCTBEHHbIE CPEACTBA, HANpUMeEp, HECTEPOHIHbIC
IPOTHBOBOCHIAINTEIbHBIC JIEKAPCTBEHHBIE CPEICTBA,

(iv)  uHruburopb/antudonatel  AUTHApPOdONATPENYKTa3bl,  HANMPHUMEP,  METOTPEKCaT,
TPUMETONIPUM, OpPOIUMOIIPHM, TETPOKCONPHUM, HKJANPHUM, MEMETPEKCeN, PaJIUTPEeKCen U
npajarpekcar; u

(V) IMMYHOZETIPECCAHTBI, HATPUMED, LIUKJIOCIIOPHHBI, TAKPOJIUMYC, CHPOJIUMYC, TUMEKPOIIUMYC,
UHTUOUTOPBI peLenTopoB aHruoTeHswHa Il (Hampumep, BajcapTaH, TEIMHCAPTaH, JO3apTaH,
upOecapTaH, a3wicapTaH, OJMECapTaH, KaHAecapTaH, SmpocapTaH) W HWHruOutoper AllD,
Hanpumep, Cyab(QTrUApPUICOAEpIKAIUe areHThl (HampuMep, KanTompwi, 30(EHOMPHI),
IUKapOOKCHUIIAT-COAEPIKALINE areHThl (HApUMep, OJHAJANPWI, PAMUNPWI, KBHHAIPUIL,
NEPUHAONPWI, JIM3UHONPHJ, O€Ha3emnpri, WMUAANPII, 30(QEHONPHJ, TPaHAOIAMPII),
docharconepkamme areHThl (Hanmpumep, (HOSUHOMPHIT), KA30KUHUHBI, JIAKTOKHHUHBI U
JIAKTOTPUITEITH/IBL,

(vi) mporuBouOpO3HBIE areHThl, HAaMpuUMep: MUPPEHUIOH, HUHTEAAHHO, MOHOKJIOHAJbHBIE
anturena nporus 1L-13 (mampumep, Tpansokunymad, QAXS576, nebpukuzymad), cumryszymao,
FG-3019, anTaronuctsl penentopoB nu3odocharugHol kucnotsl (Hampumep, BMS-986020,
AMO966), wunrudutopsr LOXL2, wunruburoper OpomomomeHoB BET (mampumep, JQ1),
uHrnouropet HDAC (Hanpumep, BOpUHOCTAT), HHTHOUTOPBI TpOMOUHA (HarpumMep, naburarpas),
uHruouTopel (akropa Xa (Hampumep, amukcabaH, puBapokcaban), uHruoOutoper 15-PGDH,

MOHOKJIOHaJIbHBIE aHTU-aV6 anTuTena (Hampumep, BG00011), moroknonansabie anTH-CTGG
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anturena (Hanpumep, FG-3019), nuarndutopst PARP1, uarnburoper NOX4 u uarunduropst PAI-
1.

(vil) nns teparmu LTHC, Hampumep: JeBOIOMNA, arOHUCTHI JOTIAMIHA, anlOMOP(UH, aHTArOHUCT
riayTamara, aHTUXOJHHeprudeckue mnpemnapatel, uHruouroper COMT, unaruduropsr MAO-B,
pwryson (Rilutek), Terpabenasun (Xenazine), ramonepunon (Haldol), xmopmpomaswus,
pucnepunon (Risperdal), xBermanun (Seroquel), amanrtanun, neserupaneram (Keppra),
kioHasenam (Klonopin), nonenesun (Aricept), ranantamus (Razadyne), pusacturmun (Exelon),
memanTuH (Ebixa, Axura), anykanyma0, okpennzymad, untepdepon beta-la (Avonex, Rebif),
mrunrepdepon Oera-la (Plegridy), Ttepudpaynomun (Aubagio), ¢unrommmon (Gilenya),
mutokcanTpoH (Novantrone), numeruiadymapar (Tecfidera), Haranmuzymab (Tysabri),

Crioco0 neueHns WM COeAMHEHNE 1JIs NPUMEHEHHUS B JICUEHUH paKa, CApKOMBI, MEJIJAHOMBI, paka
KOXKH, T€MaTOJIOTHYECKUX OINyXoJjied, JUM(OMBI, KapLUHOMBI, JIeHKO3a M pPacCTPONUCTB
LIEHTPAJIbHOH HEPBHOH CHCTEMbI MOXET BKJIOYATh, MOMHUMO COEJUHEHHUs] 10 U300pETEeHUIO,
CTaHJApPTHBIE XUPYPrUYEeCKHe MPAKTUKU, WM METOABbI JIy4eBOH Tepamnuu HIN XUMHOTEpPaIHH.
Takas XxuMHOTepamusi MOXKET BKJIIOYATh OAHY WM Oonee M3 CIEOYIOLIUX KaTeropuit
IPOTHBOOIYXOJIEBBIX ar€HTOB!

(1) anTunpomudepaTUBHBIE/ IPOTHBOOIYXOJIEBbIE JIEKAPCTBEHHbIE CPEACTBA U UX KOMOWHAIINY,
TaKMe KaK aJKWJIMPYIOIIHME areHThl (HampuMep, LHCIUIATHH, OKCAJIWIUIATHH, KapOOIUIaTHH,
uukinodochaMun, MycTapreH, ypaMmyCcTUH, OeHIaMyCTHH, MeJi(ajiaH, XJIOpaMOyLUI, XJIOPMETHH,
OycyibdaH, TEMO30JIOMU, HUTPO3OMOYEBUHBI, U(PO3aMUA, MUIOOPOMaH, TPUITUIICH-MEJIAMHUH,
TPUSTHUIEHTHO(PONOPAMHUH,  KApMyCTHUH, JIOMYCTHH, CTPENTO30LMH W  JakapOasuH);
aHTHUMEeTaOONUTHI (HAaNpUMep, reMIUTA0NH) U aHTU( OJIATH, TAKHE KaK PTOPIUPUMUIHHBL, TAKHE
Kak S-propypaumn u Teradyp, paITUTPEKCUI, METOTPEKCAT, TEMETPEKCE, IUTO3UH apaOMHO3U],
baokcypuauH, uurapabuH, O-MepkanTomypuH, O-THoryaHuH, ¢uaymapabun  ¢ocdar,
NEHTOCTATUH, TeMIUTA0UH M THIPOKCUMOYEBHHA), aHTUOUOTUKH (HANPUMEpP, aHTPALMKIIMHBL,
TaKHe KaK aJipHaMULIH, OJEOMHULINH, JOKCOPYOHUIINH, TaYHOMULIUH, STTUPYOULINH, HaapyOuIuH,
MUTOMHUIIMH-C, JaKTHHOMHMLIMH W MHUTPAMHULMH), AHTHMUTOTHYECKHE AareHThl (HAmpuMep,
ankamouapl OapBHHKA, TaKWe KAaK BUHKPUCTHH, BHHOJACTHH, BUHAE3MH W BUHOPENOWH, U
TAKCOMJIbI, TAKHE KaK TAKCOJI, TAKCOTEP, U HHTUOUTOPHI MOJOKUHA3bI), HHTHOUTOPHI IPOTEACOM,
Hanpumep kKappumzomub® u Oopresommd, wuHTEpPEepOHOBass Tepamusi; W HHTHOUTOPBI
TOMOU30MEpa3bl (HampuMep, SMUNOAO(UIUIOTOKCHHBL, TaKHe KaK 3TOMO3UA W TEHHUIIO3MI,
aMCaKpWH, TONOTEKaH, MHTOKCAHTPOH W KaMNOTOTEUMH), OJEOMHLHH, JaKTHHOMHLVH,
IayHOPYOHILIMH, TOKCOPYOULIMH, >ntupyOuninH, unapyounus, apa-C, naknurakcen (Taxol™), Hab-
MAKJIATAKCe, AOLETaKCel, MUTPAMULIUH, 1e30KcukodopmunH, mutoMuuH-C, L-acnaparnnasa,

uHTepdeponsl (ocodbenHo IFN-a), 3Tono3un 1 TEHUIO3US,
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(1) TUTOCTATHYECKHUE ar€HTBI, TAKHE KaK aHTHACTPOTeHbI (HAapuMep, TaMOKCcH(eH, PyJIBECTPaHT,
Topemuden, panokcudeH, aposokcupeH u HONOKCHU(EH), AHTHAHAPOTeHbI (HAIIPHUMED,
Oukanmyramun, ¢uyTamMua, HWIYTAMUAA M LUOpoTepoHa anerar), antaroHuctsl LHRH wmun
arounctel LHRH (Hampumep, rosepenuH, nednpopenuH W OycepenuH), MpOrecTareHsl
(HampuMep, MErecTpoJ aleTar), MHrHOUTOPBl apomartasbl (HampuMep, aHacTpO30JI, JETPO3OI,
BOPA30Jl U HK3EMECTaH) M MHTHOUTOPBI SO-peNyKTas3bl, Takue Kak (pUHACTEpUA;, U HABENbOWH,
CPT-11, anmactpasos, JeTpo3od, KameuutaOuH, penokcadun, nukiodochamun, udozamun u
nposokcadus,

(111) aHTUMHBA3UBHBIE are€HTHI, HapuUMep, na3aTuHUO u 0o3yTHHMO (SKI-600), 1 MHruOUTOPHI
METaJUIONPOTENHA3bl, ”HTUOUTOPBI (PYHKIIMHN peLenTopa akTHBATOPA IUIA3MUHOT€HA YPOKHUHA3BI
VI aHTUTEJNA K TerapaHase;

(iv) mHruGuropsl (yHKUMH (aKTOpa pOCTa: HANPUMEpP, TAKUE€ HHTHOMTOPBI, BKIIOUAIOIIUE
aHTUTeNA K (PaKTOpy POCTa M aHTHTENA K pelenTopy (GakTopa pocTa, HalpuMep, AaHTUTEIIO TPOTHB
erbB2 Tpacty3ymad [Herceptin™], antuteno nporus EGFR nanutymymal, aHTHTENIO MPOTUB
erbBl 1nerykcumal, HMHruOWTOPBI THUPO3WHKHMHA3bI, HANpPUMEp, HMHTUOUTOPBI CEMEHCTBa
snUAepMaIbHbIX (HAKTOPOB PoOCTa (HAmpuUMep, MHIHOUTOPBI TUPO3UHKKUHA3KI cemeiicTBa EGFR,
takne  Kak  repurunHu®,  spiotmHMO,  6-akpunamuno-N-(3-xnop-4-propdennn)-7-(3-
mMopdoauHonponokcH ))-xuHazonui-4-amud  (CI 1033), uHruOMTOpHI THPO3UHKHUHA3bI erbB2,
TaKHe KaK JIAMATHHUO) ¥ AHTUTENA K KOCTUMYJIHPYIO UM MoJiekyJiam, TakuM kak CTLA-4, 4-1BB
u PD-1, wnu antutena k uurokuHam (IL-10, TGF-6era); uaruOuropsl cemelictsa pakTopoB pocTta
renaTolUTOB;, WHTUOMTOPBI CEMEWCTBA MHCYJUHIOAOOHBIX (DAKTOPOB POCTA; MOIYJISTOPBI
OENKOBBIX PETYJIITOPOB KJIETOYHOTO anonrto3a (Hampumep, HHruOuTopsl Bcl-2); mHrudbutops
cemeiicTBa TPOMOOILMTAPHBIX (PAKTOPOB pPOCTA, TAaKWE KAaK HMATHHUO W/MJIU HUJIOTHHHO
(AMN107); wHruOMTOpPBI CEPUH-TPEOHWHOBBIX KHHA3 (HANpUMep, WHTHOUTOPHI Mepenavyu
curHana Ras/Raf, Takue kax wmHruburtopel QapHeswnTpancdepassl, Hampumep, copadeHuo,
tunudapaud u noradapHuO), UHTUOUTOPBI KIETOYHOH nepenaun curHaioB uepes MEK u/unm
AKT-xkuHa3pl, wuHruOutoper c-kit, wHrHOWTOpHI abl-kuHa3bl, wuHrHOUTOpPHI PI3-KHMHA3WI,
uHruourops! Plt3-kunassel, marnoutropel CSF-1R kuHa3bl, nHruOuTOpS! KMHA3H! peuentopa IGF;
UHTUOUTOPBI aBPOPAKUHA3BI 1 HHTHOUTOPBI LIUKIMH3ABHCUMON KHHA3bI, TAKHE KAK HHTHOUTOPBI
CDK2 w/unu CDK4; u mogyasitop CCR2, CCR4 wnu CCRO;

(V) aHTHAHTHOTEHHBIE areHTbI, KOTOPbIe WHTHOUPYIOT ACHCTBHUsS (PakTopa pocTa SHAOTENHS
COCYZIOB, HAamlpUMep, aHTUTENO MPOTHB (pakTopa pocTa >HIOTENHATBHBIX KIETOK COCYIOB -
6eBannzymad (Avastin™); TaTHUIOMUL;, JTICHATHIOMUL, U, HAIIPUMEP, HHTHOUTOP TUPO3UHKUHA3BI

perentopa VEGF, Takoii kak BaHneTaHUO, BaTajlaHUO, CYHUTUHUO, aKCUTUHUO W Ma30MaHuo;
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(Vi) reHHO-TepaneBTUYECKHE TOIXObL, BKIIFOUAs, HAIIPUMEP, IOAXOIbI IS 3aMEHBI a0€PPaHTHBIX
I'€HOB, TaKUX Kak abeppanTHbIi pS3, unn abeppantHeiii BRCA1, nmu BRCAZ2;

(vil) *IMMyHOTEpaIeBTHYECKHE TTOAXO/bI, BKIIFOYAsl, HAMPUMED, TEPAIUI0 AaHTHTEJIAMH, TAKUMU
KaK ajeMTy3ymad, purykcumad, uOputymomad, THykceraH (Zevalin®) u odarymymao,
uHTeppEepOHaMH, TaKUMU Kak UHTeppEepOH 0, UHTEepIeHKUHAMH, TakuMu Kak [L-2
(anmppecnelikuH), WHrUOWTOpaMH UHTEpJelikWHA, Harnpumep, wuHruouropamun IRAK4;
NPOTHBOPAKOBBIMU BAaKIIMHAMH, BKJIFOYAsl MPOQUIAKTHUECKHE U JIedeOHbIe BaKIMHBI, TAKHE KaK
BakUuHbI TpotuB BITY, Hanpumep, rapaacui, niepBapukc, onkodar u cunyneinen-T (Provenge);
gp100; BakuMHBI HA OCHOBE NEeHAPUTHBIX KieTok (Takue kak Ad.pS3 DC); u moaynsaropsr toll-
nonoOHBIX perenTopos, Hanpumep, aroHucTsl TLR-7 umn TLR-9; u

(viil) nuToTOKCHUYeCKHe areHTol, Hanpumep, ¢paynapudbun (fludara), xknaapubux, nmeHTOCTATHH
(Nipent™);

(ix) crepouambl, TakMe KaK KOPTHKOCTEPOHIbI, BKJIIOUAasl  T[JIIOKOKOPTUKOMIBI U
MHUHEPaIIOKOPTUKOUABI, HAIIPUMEP, AJIKJIOMETA30H, aJIKJIOMETa30Ha TUIPOIHOHAT, aJlbJOCTEPOH,
aMUIMHOHMJ, OeKJIOMeTa30H, OekJoMeTa30Ha IUIPOMUOHAT, OeTamera3oH, OeTaMeTa3oHa
IUTPOIINOHAT, OeTameTa3oHa HaTpus gocdar, OeramerasoHa Bajepart, OyIeCOHUA, KI00eTa30H,
kjI00erasoHa OyTHpar, kjioOerazona MPOIMUOHAT, KJIOMPEIHOJ, KOPTH30H, KOPTH3OHA alleTar,
KOPTHBA30JI, 1€30KCUKOPTOH, I€30HU], 1€30KCUMETa30H, IeKCAMETa30H, eKCaMeTa30Ha HaTPHsI
docdar, nekcamerasoHa U3OHUKOTHUHAT, IUPTOPKOPTONOH, (IIYKIOPOJIOH, (JIyMeTa30H,
bayHusonuna, ¢GIyoLHHONOH, (BJIyOLMHONOHA aUETOHHI, (IYOLMHOHUM, (IYOKOPTHUH OyTHII,
(TOPKOPTH30H,  (TOPKOPTOJOH, (PIYOKOPTOJIOHA  KampoaT, (hJIyOKOPTOJIOHA IHBAJIAT,
dbropmeronon, ¢aynpenHuneH, GaynpenHuaeHa auertar, (IypaHIPEHOJOH, (IyTHKA30H,
¢bayTHKa30HA  MPOMUOHAT, TAJBLHMHOHWUI, THUAPOKOPTH3OH, THAPOKOPTH30HA  alETar,
TUAPOKOPTH30HA  OyTHpar, TUAPOKOPTH30HA  AalLETIOHAT, THIPOKOPTHU30HA  OyTempar,
THAPOKOPTH30HA  Bajepar,  HWKOMETa30H,  HMKOMeTa30Ha  HHOyTaT,  MENpeIHHU30H,
METHJIIPETHU30JIOH,  MOMETa30H, [apaMeTa3oH, MOMeTa3oHa (Qypoar  MOHOTHIpAT,
npeaHukapOaT,  NPEAHU3OJIOH,  TMPEIHU30H, THKCOKOPTOJ, THKCOKOPTOJAa  IHMBAJAT,
TPUAMLIMHOJIOH, TPHAMIIMHOJIOHA alleTOHH, TPHAMLUHOJIOHOBBIN CITUPT U UX COOTBETCTBYIOLIHE
(apMareBTHYECKH MPUEMIIEMbIE TPOU3BOAHBIE. MOXET MPUMEHSTHCS KOMOWHALHS CTEPOHIOB,
HarpuMep, KOMOMHALUS IBYX MK OOJiee CTEPOHNIOB, YIIOMSHYTBIX B 3TOM ad3are;

(X) TapreTHble TepanuH, Hampumep, BKkirouas uHruOutopel PI3Kd, mampumep, mpenanusud u
nepudosznn; moxnyistopel PD-1, PD-L1, PD-L2 u CTL4-A, antuTtena W BakLHHBIL, Ipyrue
uHruoutopel IDO (Takue Kak WHAOKCUMOI), MOHOKJIOHAJIbHbIE aHTHTENa npotuB PD-1 (Takue

kak MK-3475 u HuBonymal), MOHOKJIOHaIbHBIE aHTHTENa npotuB PD-L1 (takue kak MEJIU-
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4736 u RG-7446); moroknoHaNbHbIe anTuTena npotus PD-L2; u antn-CTLA-4-anTurena (takue
KaK HIINMyMao);

(X1) XuUMepHBIE AHTUTEHHBIE PELIETITOPBI, TPOTHBOPAKOBBIE BAKIIMHBI 1 HHTHOUTOPBI apTHHA3BL
Takoe KOMOMHHUPOBAaHHOE JIEYEHHE MOXKET OBITb IJOCTUTHYTO IIyTEM OJHOBPEMEHHOTO,
NOCJIEIOBATEIBHOTO WIIN Pa3AeIbHOTO JO3UPOBAHNUS OT/AEIBHBIX KOMIIOHEHTOB JieueHus. B Taknx
KOMOMHHUPOBAHHBIX TPOAYKTAX MPUMEHSIOTCS COEIMHEHUs! 10 HACTOSINEeMYy H300pETeHHIO B
TeparneBTHIecKy 3PpPEeKTHBHOM HHTEPBAJIE 103, ONMCAHHBIX BBILIE, U APYToi papmarneBTHIecku
AKTUBHBIN areHT B Ipeesiax ero yTBep kAeHHOro 1uana3oHa 103.

CoenuHenus Mo n300pETEHUIO MOTYT CYIIECTBOBATh B MOHOKPHCTAJNIMUECKOH (pOpMeE MU B BUIE
CMeCH KPUCTAITMIECKHUX (POPM, UK OHU MOTYT ObITh aMOpdHBIMU. Takum 00pa3oM, COeTUHEHUS
0 M300peTeHHI0, TNpeNHa3HA4YeHHble IUIsI (apMaleBTHUUECKOrOo INPUMEHEHHUs, MOTYT OBITh
BBEJIEHBl B BHJE KPHCTAUIMYECKUX MM aMOpP(QHBIX NMpoaykToB. OHH MOTYT OBITH MOJYYEHBI,
HanpuMep, B BUAE TBEPABIX IPECCOBAHHBIX MACC, TOPOIIKOB WIH INIEHOK TAKMMH CIIOCOOAMH, Kak
OCaKACHHUE, KPUCTAIIM3ALUS, CyOIMMAaMOHHAS CYIIKa, BBICY IMBAHHUE PACTIBIIICHHEM MU CYIIKa
BbINapuBaHueM. Jljis 3TOHN e MOKET MCIIOJIb30BAThCs MUKPOBOJIHOBAsI UJIM PaJMOYacTOTHAsS
CYIIKA.

JInst BBINIEYNOMSIHYTBIX COEIUHEHHII MO0 W300peTeHHIO BBOAWMMASI 1032, KOHEYHO, Oyner
BAPBUPOBATECSI B  3aBHCUMOCTH OT HCIIOJNBb3YEMOIO COEAMHEHMs, CIoco0a BBEAEHUS,
NPEANOYTUTENIBHOTO Croco0a JIeUeHHMsl W YKa3aHHOro paccTpoiictBa. Hampumep, ecnu
COEAMHEHHE TIO0 H300PETeHUIO0 BBOIST TEPOPAIBHO, TO CYTOYHAs 1032 COENMHEHUsS IO
n300peTeHNI0 MOKET cocTaBisiTh OT 0.01 MUKpOorpaMma Ha KHUJIOTPaMM Macchl Tena (MKI/KT) 10
100 MHUTUTPaMMOB Ha KMJIOTPAMM MaccChl Tejia (MI/Kr).

CoenuHenue 1Mo n300pETEHHIO HITH ero (hapMarieBTHYECKH IPUEMIIEMAst COJTb MOTYT IPHUMEHSTHCS
camu 110 cebe, HO Kak MpaBuio, OyayT BBOAUTHCS B popme papMarieBTUIECKOH KOMIIO3HLIUY, B
KOTOPOH COSTUHEHHS TIO H300PETEHHIO WITH €T0 (hapMaLeBTHUECKH MPUEMIIEMAst COJTb HAXOASITCS
B COYETAHUH C (PapMALEBTHUECKH MPHUEMJIEMbIM aIbIOBAHTOM, Pa30aBUTENIEM WJIM HOCHTEJIEM.
OOwenpuHsTEIE METOOUKHM BbIOOpAa W MPHUTOTOBJIECHUS TMOAXOMAMMX (PapMareBTHIECKHX
COCTaBOB OMHcaHbl, Harpumep, B "Pharmaceuticals - The Science of Dosage Form Designs", M.
E. Aulton, Churchill Livingstone, 1988.

B 3aBucumoctu oT crocoba BBEOEHHsSI COEIWHEHHH MO H300peTeHHo (hapmaleBTHYeCKast
KOMITO3UIUS, KOTOpasi TPHMEHSETCSl Uil BBEACHUS COEOMHEHHUH 1O H300pEeTeHHIO,
NPEANoYTUTENBHO, Oyaer comepkarb oT 0.05 1o 99 mac.% (MpOLEHTHOE OTHOLIEHHE 110 Macce)
COeIMHEHHH Mo m300pereHuto, bojee npennouruteabHo, oT 0.05 mo 80 mac.% coemuHeHuit Mo

u300pereHuo, eme Oonee nmpeanouTutenbHo, oT 0.10 1o 70 mac.% coequHeHNH 10 H300PETEHHUIO
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u naxe Oonee npennoututeabHo, oT 0.10 1o 50 mac.% coenmHEHUH MO U300PETEHHIO, TPH STOM
BCE MAacCOBbIE MIPOLIEHTHI OCHOBAaHbI Ha 00IIEel Macce KOMITO3ULIUY.

dapmaneBTUYECKHE KOMIIO3UILIUH MOTYT OBbITh BBEIEHBI MECTHO (HAmpuUMep, B KOXKY) B (opme,
Harpumep, KPeMOB, TeJei, JOCbOHOB, PACTBOPOB, CYCIIEH3UH, WJIM CUCTEMHO, HAIIPUMED, MyTeM
NepopaNbHOrO BBeNeHHs B (popme TabNeTOK, Kamncys, CHPOINOB, MOPOLIKOB WM TPAHYJ, N
NyTEM MapeHTEePaTbHOTO BBEACHUS B (POpPME CTEPUIIBHOIO PacTBOPA, CYCIIEH3UN HIIH SMYJIbCUU
IUT UHBEKLMH (B TOM YHCJI€ BHYTPUBEHHOM, MOIKOKHOM, BHY TPUMBILIEYHON, BHYTPUCOCYAUCTON
Wi UHQY3UOHHOMN), TMyTeM pEKTAJIbHOTO BBEAEHHS B (OpPME CYNIO3UTOPUEB, WM IyTEM
BABIXaHUSA B (popMe a3po30JIs.

Jlis mepopasbHOrO BBEAEHUS COEJUHEHHMs IO H300pPETEeHHIO MOTyT OBbIThb CMEIIaHbl C
aJbIOBAHTOM WJIHM HOCHTEJEM, HamnpuMmep, JaKTO30H, caxapo3oi, COpOUTOM, MaHHUTOM,
KpaxMajoM, Hampumep, KapTopeapHbIM KpaxMalloM, KyKYPY3HbBIM KpaxMajoM WU
AMMJIOTIEKTUHOM; TPOM3BOJHBIM LEJJIFOJIO3bL, CBSI3YIOIIUM, HAlpuMep, KEeJaTHHOM WU
NOJMBUHIJITUPPOIUIOHOM, W/WIN CMAa3bIBAIOLIMM BEIECTBOM, HAIPUMEp, CTEapaTOM MarHus,
CTeapaToM KaJbLUs, MOJUSTUIICHIJIUKONIEM, BOCKOM, MapauHOM U TOMYy MOJOOHBIM, U 3aTeM
npeccoBanbl B Tabnerku. Ecmm TpeOyroTcst Tabnerkum ¢ MOKpeITHEM, sinpa TabJeTok,
IPUTOTOBJIEHHBIE, KAK OMHCAHO BBIIIE, MOTYT OBITh MOKPBITHl KOHIIEHTPUPOBAHHBIM PACTBOPOM
caxapa, KOTOpbIM MOXET COAep:KaTb, HAIIPUMEpP, CMOJY aKalUH, >KeJIaTHH, TaJbK U JUOKCH]
TUTaHa. B kayecTBe ambTepHATHUBBI, Ta0JIETKA MOXKET ObITh MOKPBITA MOIXOASALINM MOJHMEPOM,
PACTBOPEHHBIM B JIETKOJIETYYEM OPraHUYECKOM PACTBOPHTEIE.

JIJil IPUTOTOBJIEHHUST MSITKHX JKEJTATUHOBBIX KAIICyJl COSIUHEHHs MO M300pPETEHUI0 MOTYT OBITh
CMEILIAHbl, HAMpHUMEp, C PACTUTEJIbHBIM MACJiOM WM TMOJHITUICHITIUKONEM. TBepabie
JKEJIATHHOBBIE KATICYJIbl MOTYT CONEPKaTh IPAHYJIbl COCAMHEHUS C MPUMEHEHHEM YITOMSHYTBIX
BBILIIE BCIIOMOTATENIbHBIX BELIECTB JJIsi TaOJeToK. Takke KUOKHE MM MOJYTBEPIbIE COCTaBbI
COEAMHEHUs 10 N300PETEHUI0 MOTYT HAXOAUTHCS B TBEPIBIX XKEJATUHOBBIX Karicyiax. JKunkue
npenapaTel Il TEePOPATbHOTO MPUMEHEHHsT MOTYT HaXOOUThCA B (OPME CHPONOB WU
CYCIEH3UH, HalpHMep, PaCTBOPOB, COAEPKAIINX COEAWHEHNE 10 M300PETEeHHI0 B COYETAHUU C
caxapoM M CMECBIO 3TAHOJA, BOABL MIIMIEPUHA U npornuieHrnukons. Heobss3arensHo Takue
JKUIKHE TIpenapaTsl MOTYT COAEPKAaTh KPACHTENH, apOMATH3aTOPbI, MOJACIACTHTENH (TaKhe Kak
caxapuH), KOHCEPBAHTHI 1/MH KapOOKCUMETMIILIEIUTION03Y B KAYECTBE 3aryCTHTEIS, UIH APYTHe
BCIIOMOTaTeJIbHbIE BEIECTBA, M3BECTHBIE CIIELIUAIICTAM B JAHHOH 00JIacTH.

JUisi BHYTPHBEHHOTO (NAPEHTEPAIbHOTO) BBEACHUS COCOHHEHUS MO HW300PETEHHI0 MOTYT

BBOAUTBHCHA B BUAEC CTCPUIIBHOI'O BOAHOTO UJIN MACJITHOTO pacTBOpa.
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Pasmep no3bl coennHeHU M0 M300PETEHUIO IS TEPANEBTUYECKHX LIEeJIel, €CTeCTBEHHO, Oyaer
BapbUPOBATHCS B 3aBUCHMOCTHU OT XapaKTepa U TSHKECTH COCTOSIHHI, BO3PACTa U MOJIa )KUBOTHOTO
WJIU TIAIIUEHTA U MyTH BBEIEHHUS B COOTBETCTBUU C U3BECTHBIMU NMPUHLIMITAMHI MEIULINHBI.

Oxupaercsi, 4TO YypOBHU MO3UPOBAHUS, 4YACTOTa MpPHUEMA U MPOAOCDKUTENBHOCTb JICUEHUS
COEMHEHUSIMU TI0 U300peTEeHUI0 OYAYT pa3IMyaThCsl B 3aBUCUMOCTH OT COCTABA U KIIMHUYECKHUX

NOKa3aHMUMN, BO3pAcTa U COMYTCTBYIOIINX 3a00JI€BAaHUH MAIEHTA.

NPUMEPHI U CHUHTE3

Hcnonb3yemble 37ech TEPMHHBI UMEIOT cleAyoumue 3HadeHus: “Boc” oOo3nauaer mpem-
Oyrokcukapbonwi, “dba” oOosnawaer pubensmiunenaueroH, “DCE” ob6osznauaer 1,2-
auxaopatad;,  “DCM”  obos3nawaer  nuxyopmeraH, “DIPEA”  obGosnawaer  N,N-
auuzonponmTUiIaMul; “DMAP” o6o3navaer 4-(aqumernnamuHo)mupuaus; “DMF” obo3Havyaer
N,N-numetundpopmamun, “DMSO” oboznauaer aumermicyasdokcun, “dppf” obo3nauaer 1,1'-
ouc(nupennndocuno)peppouer; “EDC”  obosnauaer N-(3-pumernnamuHOmponun)-N'-
stunkapbonuumun;,  “EtOAc”  obo3nauaer  stumaunerar, “HATU”  oGo3nawaer 1-
[6uc(numerunamuno)metuneH|-1H-1,2,3-rpuazono[4,5-b Jnupuaunuii 3-okcun
rexcadropdocoar; “HOBt” obo3nauaer 1-runpokcudensorpuaszon, runpart; “HPLC” obo3Hauaer
BBICOKO3 () EKTUBHYIO JKUAKOCTHYIO Xpomarorpaduro; “IPA” obo3Hauaer 2-nponano;, “LC-MS”
o003Ha4aeT KUAKOCTHYIHO Xpomarorpaduro/macc-criekrpomerprro, LiIHMDS” obo3Hauaer
ouc(tpumerwicuun)amun  utust; “MIM”  o0o3Ha4aeT MOHOW3OTOMHYK) Maccy, “‘min”
obo3Hauaer MuHyTY; “Pet. Ether” o6o3Hauaer nerposneiinbiii 3¢up; “PG” 0003Ha4aeT 3aIUTHYIO
rpymmy; “PTSA” ob6o3navaet p-tonyoncyabhoHoBYrO KHCIoTy, MoHoruapart; “TLC” obo3navyaer
TOHKOCJIOWHYI0 ~Xpomatorpaduro; “Rf” oOo3Hauaer mokasaTenb Xpomarorpaduueckon
nonsuwkHoctd; “RT” obozHawaer Bpemsi ypaepskuBaHus, “r.t.” o00O3Ha4aeT KOMHATHYIO
temreparypy, “SCX” oOo3HayaeT CWIbHBIA KaTHOHOOOMeHHbINH; “SEM” oOo3Hauyaer 2-
(Tpumermicumin)sTokcumet; TBME” ob6o3Hauaer mpem-Oytun merunosbiid 3¢up; “TEA”
obo3Hauaer TpusTIiiaMuH, “TFA” obo3Hauaet TpudTopykcycnyro kuciory, “THF” obo3nagaer
terparunpodypas u “THP” o6o3Hauaer Terparuaponupas.

PactBopuTeny, peareHTbl U UCXOIHbIE MAaTePHAJIbl 3aKyMATICh Y KOMMEPUECKUX MOCTABIIUKOB U
HCIOJIB30BAJIMCh B TOM BHIE, B KOTOPOM OHU OBbUIH IMOJIyYEHbI, €CJIM HE YKa3aHO HHoe. Bce
peakLuK MPOBOAUJIM IIPU KOMHATHOMN TEMIIEpaType, €CIi He YKa3aHO HHOE.

INonTBepskaeHne XapakTePUCTHK U CTEMEHU YUCTOThI COSUHEHHsI BBIMOIHSUTH ¢ OMOLIbI0 K X-
MC Y@ c¢ ucnons3oBannem Waters Acquity SQ Detector 2 (ACQ-SQD2#LCAO081). dnuna
BOJIHbI JUOJHO-MaTpPUUYHOrO AeTekTopa cocrasisna 254 M, u MC Haxomuics B pexuMe

MOJIOXKHUTEIBPHOTO U OTPULIATENIbHOTO 3JekTpopacnbuieHust (m/z: 150-800). AnmukBoTy 2 MK
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BBOJWJIM B TPeNKOJIOHKY (pribTpbl 0.2 MkM % 2 MM) 1 KostoHKY 1715t CBDXKX (C18, 50 X 2.1 MM,
< 2 MKM) B MmocienoBareabHOCTH, noxaaepxkusaemoil npu 40°C. OOpasubl 31I0UPOBATN NPU
ckopoctu notoka 0.6 mi/MuH cucTemMoit moaBHKHON (aszbl, cocrosimeit u3 A (0.1% (mo odvemy)
MypaBbHHOI KHCIOTHI B Boze) U B (0.1% (mo o6bemMy) MypaBbHHOM KHCIIOTHI B alIETOHUTPUIIE) B
COOTBETCTBUH C TpaaueHTaMy, ykazaHHbIMH B Tabamume 1 Hike. 3HaueHUs BpPEMEHHU

yaep;xxusanus RT npeacrasnenel B MUHyTax.

Meron A: KOpOTKHI KUCTOTHBIN

Bpewms (muH) %A %B
0 95 5
0.3 95 5
2 5 95
2.6 95 5
3 95 5
Meroa B: nnutenbHbIi KUCIOTHBIN
Bpewmst (Mun) %A %B
0 95 5
1.1 95 5
6.1 5 95
7 5 95
7.5 95 5
8 95 5

IToaTBeprkneHnst XapakTepUCTUK COEAWHEHMs Takke BBIMONHsUIN ¢ nomouipio XKX-MC YO ¢
ucnone3oBanueMm Waters Alliance 2695 micromass ZQ (K98SM4 512M-LA A434). JInuHa BOJTHBI
OUOAHO-MAaTPUYHOrO jAeTekropa coctaBisia 254 wM, u MC Haxomuics B pexuMme
MOJIOXKHUTEIBPHOTO M OTPULATEIBHOrO 3JiekTpopacnbuieHus (m/z: 150-650). Amuksotry 10 Mkn
BBOIWIM B KOJNOHKY miist BOXKX (C18, 75 x 4.6 MM, 2.5 MKM) npu KOMHATHOH TeMIeparype,
KOTOPYI0 KoHTposmposanu mpu 19°C. OOpasiisl 3IF0UPOBAN MPU CKOPOCTH MOTOKa 0.9 Mi/MUH
CHCTEMOH NOABMXKHOM (a3bl, cocrosmeit 3 A (0.1% (00./00.) MmypaBbHHOI KHCIOTHI B 95:5
(06./00.) Boma:aueronutpwi) u B (0.1% (006./006.) mypaBpuHON KHCIOTBI B 95:5 (00./00.)
alleTOHUTPHWJI:BOZIA) B COOTBETCTBUH C TpaJM€HTaMH, NpuBeldeHHbIMH B Tabamme 2 Huxe.

3HaueHus BpemeHu ynepxkusanust RT npencraBneHsl B MUHYTaX.
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Meton C (5-MUHYTHBII KHCIIOTHBIH)
Bpewms (muH) %A %B %C %D
0 90 5 5 0
4.0 0 95 5 0
4.49 0 95 5 0
4.5 95 5 0 0
Meton D (7-MUHYTHBIH KHCIIOTHBIN)
Bpewms (mun) %A %B %C %D
0 90 5 5 0
0.5 90 5 5 0
5.0 0 95 5 0
5.49 0 95 5 0
6.0 90 10 0 0
7.0 90 10 0 0
Meton E (15-MuHYTHBIH KUCIIOTHBIH)
Bpewmst (MuH) %A %B %C %D
0 95 0 5 0
2.0 95 0 5 0
12.0 0 95 5 0
14.0 0 95 5 0
14.1 95 0 5 0

IToaTBeprkneHne XapakTepUCTUK COEAMHEHUs Takxke BbINosHANM ¢ nomoibio KX-MC VO c
HCIIOJIB30BAHUEM CJIEYIOIIETO:

1. XKXX: Agilent Technologies cepun 1290, OGuHapHBII HACOC, TMOIHO-MATPUYHBIA JETEKTOD,
kononka Agilent Poroshell 120 EC-C18, 2.7 mkm, 4.6 x 50 mwm. ITonemwkHas daza: A: 0.05%
MypaBbHHOH KHCIOTHI B Bozae (00./00.), B: 0.05% wmypaspuno#i kucnorsl B MeCN (00./00.).

Ckopoctb noroka: 1 mu/mun nipu 25°C. Jlerexrop: 214 uM, 254 M. Bpemsi ocTaHOBKH - 5 MUH.
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2. MC: G6120A, xBagpynombHas XXX-MC, ucrounuk woHos: API-ES, TIC: 70 ~ 1000 m/z,
¢dparmenTop: 70, pacxon CymrIbHOrO rasa; 12 yi/MuH, naBieHue pacrnbuiutens: 36 psi (GyHTOB
Ha KBaJpaTHBIA AOWM), TeMnepaTypa cyurmibHoro rasza: 350°C, Veap: 3000 B.

3. IToaroroBka oOpasua: 0dpa3Lbl pacTBOPsLUIN B MeTaHouIe pu 1~10 MKr/mit, 3ateM QribTpoBaiu

yepes punbTpyromyto memopany 0.22 mkm. O6beM BBOgUMOM MpoOsL: 1 ~ 10 MK

Meron F
Bpewms (Mun) %A %B
0.00 90 10
0.50 90 10
4.00 10 90
4.50 0 100
4.51 90 10
5.00 90 10

SIMP Takke MCTIONBb30OBANM JUIs XapaKTepu3allud KOHEYHbIX coenuHeHuii. Criexktpel 'H SMP
ObUTH NOJTyU€HBI TPU KOMHATHOH TEMIIepaType, €Cili He yKa3aHo nHoe, Ha npudopax Bruker AVI
500 nubo ¢ S-mm Dual, nmu6o ¢ 5S-mm QNP naturikom ¢ Z-rpaauentamu, Bruker DRX500 ¢ 5-mm
QNP natumkom ¢ Z-rpaguentamu win Bruker AVIII 400 Nanobay ¢ 5 mm BBFO natuukom.
XUMHUYECKHE CABUTH MPHUBEIEHBI B ppm (MHJUTMOHHBIX JOJISIX) M OTHOCATCS 6o k TMS (0.00
ppm), DMSO-ds (2.50 ppm), CDCI;s (7.26 ppm), tu6o k MeOD-d4 (3.31 ppm). Curnaner NH wnm
OH, xoTopbie 0OOMEHUBAIOTCS C AEUTEPUPOBAHHBIM PACTBOPUTENIEM, HE COOOLIAFOTCS.

Heobsi3aTenbHo, 3Hauenus Rf coenqunenus usmepsiiu Ha TLC-m1acTUHKAX CO CIOEM CUJTHKATeJIs.
O4uCTKY COeAMHEHUS POBOAUIIH € MOMOIIBIO KOJIOHOYHOH (hidin-xpomarorpaduu Ha AHOKCUIE
kpemHuss unu npenapatuBHo JKX-MC. Ounctky ¢ nomombo XKX-MC nposBomunu ¢
UCIIONb30BaHUEM Macc-aeTexktopa Waters 3100 B pexxuMe MOJOKUTENBHOIO U OTPULIATEIBHOTO
anekTpopacnbuienus (m/z: 150-800) ¢ nerekropom Waters 2489 UV/Vis. O0pas1isl 3510upoBau
TP CKOPOCTH ToToKa 20 MJI/MHUH Ha TpenapaTuBHoi kononke XBridge™ C18 5 mkM OBD 19 x
100 MM ¢ cucremoii monerxkHOHN (a3, cocrosimei u3 A (0.1% (06./06.) MypaBbHHOM KHCIIOTHI B
Bone) u B (0.1% (00./00.) MypaBbHUHO# KHCIIOTHI B ALIETOHUTPHIIE) B COOTBETCTBHUH C TPAIHEHTOM,

ykazaHHbIM B Tabauue 3 Huke.

Bpewmst (Mun) %A %B
0 90 10
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1.5 90 10
11.7 5 95
13.7 5 95
14 90 90
15 90 90

IlpomexxyTouHoe coennnenue 1: 3,5-{u6pom-1-rerparugponupan-2-ui-1,2,4-tpuazon

(2
N—N

BF/Q\N»\BT

K nepemermannomy pactsopy 3,5-nubpom-4H-1,2,4-tpuaszomna (567 mr, 2.50 mmons) u PTSA (24

mr, 0.13 mmonb) B THF (10 mut) npu kOMHATHO# Temmiepatype B atmocdepe Ny nobassiiu 3,4-
auruapo-2H-nupan (0.25 mn, 2.75 MMOnb), U PEAKLMOHHYIO CMECh IepeMeLINBalIN IpPU
KOMHATHOH TeMIiepatype B TeueHue 18 4. PacTBopurenu yaansiiu noj NOHKEHHBIM AABJICHUEM,
U ocraslieecs: TBepaoe BeuecTBo nepeHocusu B EtOAc (25 mu) u mpoMbIBajil HACHIIIEHHBIM
BoaHbIM pacTBopoM NaHCOs3 (2 x 20 mut). Boanslit cioit skctparuposanu EtOAc (2 x 20 mu).
OObenuHEHHbIE OpraHUYECKHe OKCTPAKThl  BbICYIIMBadM  ((pa3oBBI  pa3genuTeNb) U
KOHLIEeHTpupoBau. CeIpoi MaTepua OYHIIAIN C TOMOIIBIO KOJIOHOYHOMH (duI-xpomarorpaduu
(§i0), smoupys 20-55% EtOAc B mnerponeiinom sdupe, ¢ mnojydeHueMm 3,5-nubpom-1-
TeTparuaponupan-2-ui-1,2,4-rpuazona (753 wmr, 2.42 mmonb, 97% BBIXOA) B BHIE Oenoro
tBepaoro semectsa. JKX-MC (ES*, Meron C): 2.73 mun, m/z 311.8 [M+H]". H SIMP (500 MI'1,
DMSO-ds): 6 5.47 (dd, J =9.0, 3.0 'y, 1H), 4.02-4.09 (m, 1H), 3.66-3.71 (m, 1H), 2.28-2.39 (m,
1H), 2.10-2.19 (m, 1H), 1.92-1.96 (m, 1H), 1.62-1.77 (m, 3H).

IIpomekyTOUHOE coelHeHHue 2: 2-[(3,5-audpom-1,2,4-Tpuazon-1-

WJI)METOKCH |3 THJITPUMETHJICHJIAH
SiMes

/\/

/0
N—N

Br/QN/)\Br
K nepememanHo# cycrniensuu runpuna Hatpusi (60% nucnepcusi B MUHEPAIbHOM Macie; 88 mr,
2.20 mmonb) B THF (4.5 mi) mpu 0°C B atmocdepe Nz nobasisutu pactsop 3,5-nubpom-4H-1,2.4-
Tpuazona (454 mr, 2.00 mmone) B THF (4.5 mn), u cmech nepemermsanu npu 0°C B Teuenue 30
muH. Jlo0aBnsiam no KarsMm 2-(TpuMeTIciiIiI)3Tokeumetit xyopua (0.42 mi, 2.40 MModb),
OXJIOKIAIOLIYI0 OaHI0 yAamsid, U PEaKUHOHHYK) CMeCh IePEeMEeIINBAIN IPU KOMHATHOM

TeMITepaType Ha MPOTSIKEHWH HOYM. Peakuuro ocraHaBimuBaim nodasieHueM Boxabl (10 mur) u
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skcrparupoBain EtOAc (3 x 15 mur). OObenuHEHHbIE OpPraHUYECKHE BEIEeCTBA BHICYIIIHBAIN
(dazoBblil pazmenuTenb) U KOHLEHTPUPOBAIU ¢ monyueHueM 2-[(3,5-agubpom-1,2,4-tpuazomn-1-
WI)METOKCH | 3THII-TpuMeTHI-crtada (663 mr, 1.86 mmonb, 93% BeIXox) B BUae OeCLBETHOTO
macna. JKX-MC (ES*, Meron C): 3.66 mun, m/z 357.9 [M+H]". 'H AMP (500 MI'u, CDCl3): §
5.45 (s, 2H), 3.70-3.65 (m, 2H), 0.96-0.91 (m, 2H), 0.00 (s, 9H).
OO0umii crioco0 cHHTE3a MPOMEXKYTOUYHBIX COeIUHeHHi 3 u 4:

Br\(,N»/Br R-l, ocHoBaHue Br\(/N»/Br
HN—N N—N

DMF, r.t.

R
Ilpome:xxyTouHoe coennHenue 3: 3,5-nu6pom-1-meruin-1,2,4-Tpuazon
K pactBopy 3,5-nubpom-1H-1,2,4-rpuazona (10.0 r, 44.1 mmons) B DMF (75 mn)

N
Br\(/ »/Br u kapOoHnara xanmust (12.2 r, 88.2 Mmonb) nobasismi nogomeras (3.02 mu, 48.5
N-N
/

MMOJIb) OIHOH MopLueil. ITO BBI3BAJIO CUJIbHBIM HK30TEPMUYECKUN 3PPEKT OT
17°C no 38°C uepe3 onHy MUHYTY. PeaklinOHHYIO CMeCh NepeMeIlNBaIN Ha NMPOTSKEHUU HOYH,
pazbaBmsimn 150 min EtOAc u 3arem ¢QuubrpoBanu Ui yaaneHus Oonbluel  4acTH
HEOpraHU4YeCKuX BellecTB. PacTBOpUTENb yAasIN O NOHMKEHHBIM JIABJICHUEM, TIOJIyYEHHOE B
pe3yJibTaTe KeNToe MAaCSTHICTOE TBepAOe BelecTBO pazaessuiu Mexay EtOAc (250 mir) u Bogoi
(100 mu1), u BogHBIE ciiou mpombiBaii EtOAc (150 mn). OObequHEeHHbIE OpraHUUECKHE BEIIeCTBa
npombiBaM paccoiioM (50 M), BBICYIIMBAAM Haa Cyab(aToM MarHusi, (UIbTPOBAIH, U
PacTBOPUTENb YIAISIIN TIOA BAKYYMOM C MOJIy4eHueM 3,5-nubpom-1-merun-1,2,4-tpuazona (6.2
r, 25.8 MMOJIb, 58% BBLIXOM) B BHAE keaToro Tepaoro semectsa. CBOKX-MC (ES™, Meron A):
1.79 mun, m/z 241.7 [M+H]". 'H SIMP (400 MI'u, DMSO-ds) & 3.83 (3H).

IIpome:xkyTouHoe coennnerue 4: 3,5-nuopom-1-uzonponui-1,2,4-rpuazon

Br\r/N K pactBopy 3,5-nubpom-1H-1,2,4-tpuazona (750 wmr, 3.31 mmons) B DMF (12
N~N/>’-Br wi1) nobasisutn ruapua Hatpus (172 wmr, 4.30 mmonb). PeakmoHHyr cMmech
\( nepememuBasy npu 40°C B reuenue 30 muH. [Tocne oOpa3oBaHus COMM HATPUS
nobGasisin 2-uononpomnad (0.40 mu, 3.97 mmons). Peakimonnyro cMmech pasdasisum Bogoit (120
MJI) W O3KCTParupoBajJH JAUATHIOBBIM 3¢upomM. BonmHble ciom ABaKAbl 3KCTParupoBaId
JOTIOJTHUTEIIbHBIM TS TIIIOBBIM 3(ppOoM, U 00 BETNHEHHBIE OPTaHUYECKHE CIIOH BBICY LTI BAJIN HAJT
MgSOj4. PacTBOpUTENH 3aTEM YAAISIIN IO BAKYYMOM C TIOJY4YeHHEM 3,5-1u0pom- 1 -u3onponui-
1,2,4-tpuasona (631 mr, 2.23 MmMonb, 67% Bbixon). 'H AMP (400 MI'u, DMSO-ds) & 4.68 (hept,
J=606TIn, 1H), 1.39(d, J = 6.6 I'u, 6H).

Ilpome:xkyTouHoe coennHeHue S: 3,5-nuopom-1-penni-1,2,4-Tpuazon
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BrYN 3,5-Aubpom-1H-1,2,4-tpuazon (419 mr, 1.85 Mmoinb) noOaBmsIM K pacTBOPY
N\N/>_ Br ¢dennnboponoBoit kucnorel (300 mr, 2.46 mmons), mupunuHa (0.2 mi, 2.46
©/ mmonb), anetara menu (I1) (335 mr, 1.85 mmons) 1 3 A MosekynapHBIX CUT B
cyxom DCM (8 M) u nepemermmBanu npu 25°C Ha npotspkeHnn Houn. [Tocne
3aBepIIeHUs] peakiuu, KoHTponmupyemoi myrem JKX-MC, Kk peakMOHHOH CMecH A00aBisuid
HaceimeHHbId pactBop NH4Cl (20 mi), 3areM npombiBany BOAOH, M OpPraHHUYECKHE CJIOU
O0BEIMHSIIN U KOHLEHTpUpOoBaH. ChIpoe BELIECTBO OYHINAIN C TIOMOIIBIO KOJIOHOYHOM (uia1-
xpomarorpaduu, smonpys 15-50% EtOAc B nerponeiinom a¢upe, ¢ monyderuem 3,5-n1u6pom-1-
dennn-1,2,4-rpuazona (454 mr, 1.50 mmons, 60% sexon). XKX-MC (ES™, Meton A): 1.74 mun,
m/z 304.0 [M+H]".

Ilpome:xkyTouHOe coeqnHeHue 6: 3,5-nuopom-1-(2-¢propdennn)-1,2,4-rpuazon

Br\\//N>/Br Cycnensuto  3,5-mubpom-4/H-1,2 4-tpuazona (4537 wmr, 2 wmomb), 2-
N‘N/ dropdenundoponoBoii kucaotel (420 mr, 3 Mmosb), anerara meau (II) (363 wmr,
@\ 2 mmonb), kapOonara Hatpus (318 mr, 3 mmonb) u nupununa (0.24 mu, 3
" MMOJIb) B Todyose (2 mi) HarpeBamu npu 70°C Ha TPOTSHKEHHM HOYH.
PeakIMoHHYI0 CMeCh OXJIaXIalu OO KOMHATHOH TeMIepaTypbl W (UIBTPOBAIM uepe3 CIOH
nenura (moupys EtOAc). @unbTpaT npoMbIBaN HACHIIEHHBIM BOAHBIM pacTBopoM NH4Cl (15
mu1) ¥ Bogo# (10 mut), BBICYIIMBAJIN U KOHIEHTPUPOBAIU. ChIpOe BEIIECTBO OUHUILNANIH C TOMOLIBIO
KOJIOHOUHO# (ni-xpomarorpaduu (Si0z), samoupys 20-50% EtOAc B nerposneitHoM >dupe, ¢
nojyuenueM 3,5-nubpom-4-(2-propdennn)-1,2,4-tpuazona (98 mr, 0.31 mmounb, 15% BeIXOT) B
BUIe OECLBETHOTO Macja, KOTOpOe KpPUCTAJUIM30BAJOCh MPH CTOSHHUM. Peruousomep
nonteepkaeH  skcrnepuMmeHToM  DEPT/QUAT  (HeucCkakeHHOE  YCHJIEHHE IePEeHOCOM
nonsipuszanuu). XKX-MC (ES*, Meton D): 5.61 mun, m/z 321.7 [M+H]*. '"H SIMP (400 M,
CDCl3): 6 7.57 (m, 1H), 7.46 (m, 1H), 7.36-7.32 (m, 1H), 7.32-7.28 (m, 1H).

IIpomexyTouHoe coennnenue 7: 2-(3,5-audpom-1,2,4-Tpuaszon-4-uji)nupuauH

] N K mnepememannomy pactrBopy N N-gumsonpomwntiinamuda (1.15 mm, 6.61

=N mmons), GpomrpunupponuauHodpochonus rexkcaproppocdara (1028 mr, 2.2
Br\WN/>,_Br MMOJIb) U okcupa nupuzamHa (157 wmr, 1.65 mmons) 8 DCM (10 mi) mpu
“N KOMHaTHOU TemmepaTtype B armochepe azora nodasnsu 3,5-gubpom-4H-1,2 4-
Tpuazon (0.08 mu, 2.20 MMOJIb) OTHOM MOPLIUEH, U PEAKLIMOHHYIO CMeCh repeMernnBaiu npu 25°C
HAa TPOTSDKEHWH HOYM. PEaKIMOHHYI0 CMeCh OXJaKAaNM 1O KOMHATHOM TeMIepaTrypbl, U
PacTBOPUTENH YAAJSUIH MO MOHWKEHHBIM faBneHneM. Ocratok pactBopsutd B EtOAc (15 M) u
npomsiai HO (15 mi). Bonsblii cnoii sxctparuposanu EtOAc (2 x 15 mut), u oObequHEeHHbIE

OpPTaHUYECKHE BELIeCTBA MPOMBIBAINA PAcCcONOM, BbICymIuBaimu ((as3oBblii pasmenuTens) U

KOHIeHTpupoBaiu. ChIpoii MaTeprat OYHINAJIH C TOMOIIBIO KOJIOHOUHOM xpomaTorpaduu (Si0»),
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smonpys 30-60% EtOAc B nerponeitnom >¢upe, ¢ monyuernem 2-(3,5-nudbpom-1,2,4-rpuazon-4-
win)nupuauna (285 mr, 0.94 mmoib, 43% Bbixon). CBOKX-MC (ES*, Meton A): 1.53 mun, m/z
304.9 [M+H]".

IlpomexyTouHoe  coeamHenue  8:  2-(3,5-nuOpom-1,2,4-Tpuazon-1-un)nupuauH  ©

IIpomexyTouHoe coennnenue 9: 4-(3,5-audpom-1,2,4-Tpuaszon-1-uja)nupuaux

Br N Br N K IepeMeLIaHHO acTBO N N-
\r/ S—Br \r/ >—-Br p My p Py
/
N-N N=N mumzonpormTUiaamuia (5.7 wmn, 33.0  MMoIb),
= =
\ _N ’\\l y opomtpunupponuauHodochonust rexcadropdocdara

(5.14 1, 11.02 mmonb) u okcuna nupuausa (1.05r, 11.0
mmoib) B DCM (25 mi) mpu KOMHATHOH Temrepatype B arMmocdepe azora podasisiu 3,5-
aubpom-1H-1,2 4-tpuazon (0.08 mu, 11.02 mMmonp) ogHON mopimed, U PEaKLHOHHYIO CMeECh
nepememuBanu npu 25°C Ha npoTspkeHUH Houd. PacTBopuTenu ynansiau Mo BakyyMOM, U
octatok pasgensuin Mexxay S0 Mt DCM u 35 mut Bozbl, POIyCKanu 4epes3 KapTpumk (Ha3zoBoro
paszmenurens, U KOHLEHTPUPOBaIU Moj BakyyMoM. Celpol MaTepuasn OYMIIAIN C IOMOILBIO
KOJNIOHOUHOM Xpomartorpaduu (Si02), smoupys 10-60% EtOAc B merponedinom s3dupe, ¢
noxyueHuem 2-(3,5-nubpom-1,2,4-rpuaszon-1-mwn)mupuausa (1.95 r, 6.4 mmons, 58% BbIXON) B
BUze O€Joro KpUCTALIMYeCKoro TBepaoro BemecTBa. IIpomexkyTrouHoe coeguHenue 8:
CBDXX-MC (ES*, Meton A): 1.53 mun, m/z 304.9 [M+H]". '"H IMP (400 MI'u, DMSO-ds) &
8.66(ddd,J =4.7,19,0.8Tu, 1H), 8.15(td, /=78, 19Ty, 1H), 7.82 (dt, J = 8.1, 1.0 ', 1H),
7.66 (ddd, J=17.5,4.9, 1.0 ', 1H). Ctpyktypa noarsep:xkaeHa ¢ nomoisio DEPT SAMP. Bropoe
COEAMHEHUE BbICSUN C nonydeHueM 4-(3,5-nubpom-1,2,4-tpuazon-1-um)nupununa (120 wr,
0.40 Mmonb, 3.6% seixon). IIpomekyTounoe coenunenune 9: CBOXX-MC (ES™, Meron A): 1.33
muH, m/z 304.9 [M+H]". '"H AMP (400 MI', DMSO-ds) & 8.93-8.80 (m, 2H), 7.82-7.74 (m, 2H).
Crpykrypa noareep:xnena ¢ nomomsio DEPT AMP.
IIpome:xxyTouHoe coennHeHue 10: S-0pom-1-TeTparnaponupan-2-uji-uHaa3oJ

Br N K nepememannomy pactBopy S-Opomuupmazona (394 wmr, 2.0 mMMmomnb) B
N
\©\/I\; 6e3BogHOoM DCM (4.0 M) noGasnsim 3,4-guruapo-2H-nupan (0.36 ma, 4.0

@ mmoJb) U PTSA (190 mr, 1.0 MMOITB), U1 pEaKIIHOHHYIO CMECh TIEPEMELITHBAIIN
IIpM KOMHATHOW TemmepaTtype B TedeHue 3 4. Peakuuro ocraHaBiIuBain
HachleHHbIM BOAHBIM pacTBopoM NaHCOs (10 mn) u pasbasmsuim DCM (20 mun). Cromn
pa3zessuii, ¥ BOIHYI0 4YacTh dkcrparupoBaiii DCM (15 mi). OObenuiHeHHbIE OpraHHYECKHE
BelecTBa BbIcymMBaiu ((a30BbIl pa3ienuTeNb) M KOHIEHTPHPOBAIH, M CBHIPOE BELIECTBO
OYHINAJIH C TOMOINBI KOJOHOYHOH (umdm-xpomarorpadun (Si0z, smoupys 5-15% EtOAc B

METPOICHHOM > uUpe) ¢ moydeHueM 5-0pom-1-rerparunponupan-2-uia-uHnaszona (427 wmr, 1.43
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MmOk, 71% Beixon) B Buze opamxkeBoro macna. JKX-MC (ES*, Meron C): 3.37 muH, m/z 282.0
[M+H]".

IIpomesxkyTouHOe coeanHenue 11: S-uzoruonuanaro-1-rerparuponupan-2-ui-uHaa3on

O  Nx N,N'-Tuokapbormnaunmunaszon (164 mr, 0.92 mmonb) nobaBisiu K
N
Q é nepeMeImaHHoOMy — pacTBopy  l-(terparuppo-2H-nupan-2-wmn)-1H-
N;C

_g uHpason-5-amuna (200 mr, 092 wmmoms) B DCM (5 wmn), wu
PEAKIMOHHYIO CMECh NTePEMEIINBAJIN TPU KOMHATHOH TeMIepaType Ha
NPOTSDKEHUH HOYM. PeakimoHHyr0 cMech pa3dasisiim Bogoi (10 mur), ciou pa3aessiiy, U BOJHYIO
yactb skctparupoBasii DCM (2 x 10 mut). OObeanHeHHBIE OPraHUYECKHE BELIECTBA MIPOMBIBAIIU
paccosioM (10 mu), BeicymmBanu ((pa3oBbiii pa3eanTesb) U KOHIEHTPUPOBAIHU IO TOHMKEHHBIM
nasyeHneM. CpIpoe BEeLeCTBO OUUIIAIH € IIOMOIIBIO KOJIOHOYHOH (iaur-xpomarorpaduu (Si0z),
smoupysa 45-75% EtOAc B mnerpoineiiHoM »>¢upe, ¢ NOJIy4YeHHEM S-U30THOLMAHATO-]-
TeTparuponupas-2-un-uaaasona (143 mr, 0.55 mmonb, 60% BBIXO) B BHI€ OPAHKEBOIO Maca.
XKX-MC (ES*, Meton C): 3.62 mun, m/z 260.0 [M+H]". 'H IMP (500 MI't, DMSO-ds): & 8.18
(s, 1H), 793 (d,J = 2.0 'y, 1H), 7.86-7.82 (m, 1H), 7.50 (dd, J = 9.0, 2.0 I'y, 1H), 5.90 (dd, J =
9.5,2.5Ty, 1H), 3.89 (m, 1H), 3.82-3.69 (m, 1H), 2.43-2.34 (m, 1H), 2.01 (m, 2H), 1.83-1.71 (m,
1H), 1.60 (m, 2H).

Cnoco06 cuHTEe3a MPOMEKYTOYHOIr0 coexuHenust 12:

//\/©/NOZ 3,4-A1rnapo-2H-nupaH N//\/ﬁj/Noz Fe, NH,CI, EtOH //ﬁ/NHz
N y ° N
N pTSOH, DCM, rt. N THF. a0, 99 N

Craaus 1: 4-meTua-S-Hutpo-1-reTparugponupan-2-uji-uHaa3oJ1

Cycnensuro 4-metmn-5-aurpo-1H-unnasona (1.00 r, 5.64 mmons) B DCM

NO,
N7 (10 mu) obpabareiBaiu 3,4-guruapo-2H-mupanom (1.55 mi, 16.93 mmors) u
N PTSA (107 wr, 0.56 mmonb). Yepes 16 u JKX-MC mnokazana moiHoe
0
Q npeBpalieHne. PeakiMOHHYI0 CMeCh pa30aBJsUTd HACBHIIEHHBIM BOJHBIM

pactBopom NaHCOs3 u Tpu pasa skcrparupoaiiu DCM. OObenuHeHHbIE
OpPTaHUYECKHUE CJIOM TIPOIMyCKamu dYepe3 (a3oBBIl pa3AenuTe]hb W KOHLEHTPHPOBAIH IMOJ
BakyyMOM. QOUYHUCTKOH ¢ TMOMOIIBIO KOJOHO4YHOU dumm-xpomarorpaduu (80 r  SiOs,
EtOAc/rentan — ot 10% no 30%) monywanu 4-mMeTHI-5-HUTpPO-1-TeTparuaponupaH-2-ui-
uHaaszon (1.42 r, 5.45 mmoib, 97% BBIXOM) B BUIE OPAHKEBOTO aMOP(HOTO TBEPAOTO BEIIECTBA.
CBOXX-MC (ES*, Meton A): 1.80 mun, m/z 262.1 [M+H]".

IIpomexkyTOouHOE coeanHenHe 12: 4-mMeTHI-1-TeTparnaponyupan-2-uji-uHaa30J1-S-aMiuH
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NH PactBop 4-meTun-5-autpo-1-rerparuaponupas-2-un-uagasona (1.42 r, 5.45
2

N mmodtb), EtOH (20 mut), THF (20 mi) u Bozs! (5 Mit) 00pabaThIBaiiu JKene3oM

P

(3.65 1, 65.44 mmonb) u xjopugom ammonus (3.50 r, 65.44 mmoinb).
Peakunonnyio cmech HarpeBanu a0 60°C. YUepes 1 u XKX-MC mnokazana
MEJICHHOE TpEeBpalleHne, U PEaKHOHHYK cMech HarpeBaiu 1o 90°C.
Uepes 4 4 XKX-MC nokaszajia OTCyTCBHE UCXOIHOT0 MaTepuajia. Peak IMOHHYIO CMeCh pa30aBiisuiu
HachIeHHbIM BOHBIM pacTBopoM NaHCO; u nsrh pa3 skctparuposain DCM. O6bennHeHHbIE
OpPraHUYECKHE CJIOU TPOIycKamu dvepe3 (asoBbIl pa3AenuTeNhb W KOHLEHTPHUPOBAIH IMOJ
BAKyyMOM C TOJy4eHHeM 4-MeTui-1-terparupponupas-2-un-uHgason-5-amunaa (1.25 r, 5.45
mMmoub, 100% BbIxon) B Bune amopdHoro Teepnoro semectsa. CBIXX-MC (ES', Meron A):
1.06 mun, m/z 232.2 [M+H]".

IIpomexyTouHoe coennHenue 13: 1-terparuaponupan-2-uji-uHAA30J1-S-aMHH:

N'//D/ NHz  Pacrsop 5-murpo-1-rerparuaponupan-2-un-uagasona (72 T, 291.2 MMoJib)
N B EtOAc (750 mi) oTkaumBajdu U MPOAYBAIH a30TOM HECKOJIBKO pas,
( o0 nobasmsn namwtaaui, 10 mac.% Ha TOPOIIKOOOPAa3HOM YINIEPOJHOM

Hocurene, 50% Braxuocte (3.83 r, 18 MMoONb), U NOBTOPSIIH
OTKa4MBaHHE/TIPOyBaHHE, ITOCJIE Yer0 CMECh IOMEIAN B aTMoc(epy BOZOpoIa ¢ MAaKCUMAaJIbHO
SHEPrUYHbIM IEepeMeIlNBaHUeM MeIIANIKON. DK30TepMHuUecKasl peakis IMpoAoJKanach B
Te4YeHHe JIuTeNbHOrO nepuona (~2 4). Uepes 3 u cmech punbTpoBanu st yaaneHus Pd/C u
TLIATEIBHO MPOMBIBAJIN 3TUJAleTaToM. PacTBop BbImapuBaiu IMOJA BaKyyMOM C IOJy4YeHUEM
0enoro TBEPIOTo BEIIECTBA, KOTOPOE PACTHPAJIH CO CMeChio 1:1 merposneiinbiii 3¢ up/ a3 TUIIOBBIN
3¢up U (PUIBTPOBAIHM, OKOHYATEIBHO MPOMBIBAS METPOJCHHBIM 3(QHUPOM M BBICYIIWBAs, C
noyiyueHueM |-rerparuaponupan-2-uinHnaszoi-S-amuna (58.9 r, 271.1 mmons, 93% BbIxod) B
Buzte Genoro TBepaoro semectsa. JKX-MC (ES™, Meron C): 1.14 mun, m/z 218.1 [M+H]".
Craaus 1: S-HuTpo-1-Terparnaponupan-2-ui-uHAA30J

NéD/NOZ K cycnensun S-wurpomnpazona (100 r, 613.0 mmons) B DCM (1200 mur)
<:</N N00aBJSUIA  P-TONYONCYIb(QOHOBYIO KuCIOTY, MoHoruapar (11.7 r, 61.3

? MMOJIb), U pactBop nepememuBanmu npu 25°C. 3,4-Turuapo-2H-nupan (168
mit, 1839 mmonb) 3aTeM MemieHHO nobaBysii B peaktop mpu 20°C, u peakUHOHHAs CMECh
MEJIJICHHO IPeBpaTHJIaCh B TEMHO-KOPWYHEBbIH pacTBop. [locne noOaBneHHs peakHOHHYIO
cmech nepemeninBanu npu 25°C B Tedenue 1 4. CMech NEPEeHOCHIIN B pa3fieIuTeNb, IPOMBIBAIN
Bonoii (1.5 i), BeicymuBanu Hax MgSOs, GUIBTPOBAIN U 3aTE€M BBIIAPUBAIIN IO/ BAKYYMOM C
MOJTy4YeHUEM TeMHO-KopuaHeBoro Macia. Ocrarok nepeHocwir B DCM (100 mit), ounimaiy yepe3
1.2 kr cyoti arinomepara kpemHe3dema (3r0eHT: oT 100% DCM no DCM/EtOAC; 95:5) u 3atem

pacTupaiy ¢ JUITWIOBBIM 3(PUPOM C TIOJIYUYEHUEM S-HUTPO- | -TeTparuaponupan-2-ui-uHua3ona
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(144 1, 582.4 mmonb, 95% BbBIXON) B BHAE KPHCTAIMYECKOTO HE COBCEM O€JOro TBEPAOTrO
Bemectsa. 'H SIMP (400 MI'u, DMSO-de) & 8.81 (d,J = 2.1 ', 1H), 8.41 (d, J = 0.8 T'y, 1H),
8.24(dd,J=93,2.2Tn, 1H), 7.93-7.91 (m, 1H), 5.96-5.93 (m, 1H), 3.91-3.86 (m, 1H), 3.80-3.74
(m, 1H), 2.45-2.30 (m, 1H), 1.99-2.02 (m, 2H), 1.82-1.67 (m, 1H), 1.61-1.56 (m, 2H).

IIpomesxkyTouHOe coennHenue 14: 4-xjop-1-Trerparuaponupan-2-uia-uHaa3on-S-aMuH

Cl N-Xnopcykuuaumun (29.5 r, 2209 mmonb) Ao0aBisad MHOPUMAMH K

NG NH nepemMeImaHHoMy pactBopy 1-(terparunpo-2H-nupan-2-un)-1H-uagazon-
N 5-amuna (30.00 1, 138.08 mmonp) B MeCN (1250 mi) B KpyIJIOHOHHOM
@ KOJIOE, TOJIHOCTBIO 3aKPBhITOH (PONBroi Ui yaajeHus JHOOro cBera OT

peakuuu npu 0°C. PeakIMOHHYIO CMeCh NepeMeLIMBald B TEMHOTE U
peryJsipHO nposepsuu Xox peakuuu ¢ nomompio XXKX-MC. Uepes 2 u nobasnsnu 3.50 r NCS, u
PEAKIIMOHHYIO CMECh ITEPEMEIINBAJIH B TEUEHHE JTOTIOJTHUTENBHBIX 30 MUH, ITOCTIE 3TOr0 BpEMEHU
peakuust OblTa 3aBeplieHa. Peakinio OCTaBJIsIM HArpeBaThCsl IO KOMHATHOH TEMIEpaTyphI
(xoneunast Temrepatypa Obi1a paBHa 15°C). K peakuunu nobassiiu 10% metabucynbGuT HaTpUs
(500 M), m mponospkanu mnepeMelnnBaHue B TeueHHe 20 MHMH. Peakunmio SKCTparupoBaju
AVSTHIOBBIM 3(PHPOM, OpPraHUYECKUil CJIOH MPOMBIBAIN BOJOW U PACCOJIOM, BBICYIIMBAIH HAJ
MgSOs, punbpTpoBaIN U KOHIIEHTPUPOBAIH MOA BaKyyMOM. CBIPYIO CMECh OUHIIAIN C TIOMOIIBIO
¢dmu-xpomarorpaduu, smoupyst EtOAc/nerponeitasim adgupom (0-40%), ¢ monyueHuem 4-xjiop-
I-Terparuaponupan-2-uin-uHnaszon-S-amuna (22.20 r, 88.20 Mmoutb, 64% BBIXO/) B BUIE KEJITOTO
TIOpOIIKA TIOCTIE pacTUpanus B quaTuiioBoM s¢upe. CBOKXX-MC (ES™, Meron A): 1.53 mun, m/z
252.1 [M+H]".

O0mmia cnocod cuaTe3a 4-aIKHI-S-amMuHOoNMHAA300108 15 1 16

Br R
NH
N//D/ 2 N-BpomcyKUMHUMUT, //\/©/NH2 RB(OH),, P(cHex)3, Pd(OACc), //\/Ej/NH2
\ N
N \ N
@ MeCN, 0°C KﬁN K3PO,4, PhMe, H,0, 100°C N

Craaus 1: 4-6pom-1-TeTparuaponupaH-2-ui-uHAa30.1-S-aMHH

Br N-bpomcykumaumun (4.71 1, 26.46 mMMonb) nOOABNSIIM TOPLHUSIMH K
N//t©/ N nepemMeImaHHoMy pactBopy 1-(terparunpo-2H-mupan-2-un)-1H-uana3on-5-
N amuHa (5.00 1, 23.01 mmonp) B MeCN (150 mu) B KpYTrJIIOHOHHOH KOJOe,
@ MIOJTHOCTBIO 3aKPBITON (POJBroil Ut yiajeHus JI000ro CBeTa OT PEaKLUU.

PeakunoHHy0 CMeCh TNepeMeIlnBald B TEMHOTE M KOHTPOJHPOBAIU C
nomoipto CBOXKX-MC no 3asepmenust. Peakumro ocranasnuBanu 150 mut Bogbsl u 100 mn
EtOAc, u ciou pasgensanu. Boanslil cnoii gononHutensHo skcTparuposanu 100 mun EtOAc, u

OOBEIMHEHHbIE OPTaHWYECKHE BEINECTBA IMPOMBIBAJIH PACTBOPOM THOCYNbhaTa HATPUA U
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paccoyioM, 3aTe€M BBICYLIMBAIN HaJ CyJb(haToM HaTpus, GUIBTPOBAIN U KOHIEHTPUPOBAIH TIOX
BAKYyMOM C IIOJIyYeHHEM TEMHO-OpaHXEeBOr0 JIMIIKOTO TBEPAOro BellecTBa. BeiecTso
pacTupasy ¢ IUATHIOBBIM 3(UPOM U METPOJEHHBIM 3UPOM C MOJYYEHHEM TEMHO-PO30BOTO
TBEPJOrO BEINECTBA. JTOT MaTepuasl OYMIIAIH C IOMOIIBI0 KOJIOHOYHOH Xpomarorpadumu,
smoupys 5-30% EtOAc B merponeiiHoM a3¢upe, ¢ MOJydeHHEM TBEPAOTO BEIIECTBA, KOTOPOE
pacTupaiy ¢ NeTposeiHbIM 3HPOM U GUIBTPOBAIH C OJy4YeHHEM 4-OpoM-1-TeTparuaponupaH-
2-nn-uHnason-S-amuna (3.50 r, 11.82 mmonb, 51% BBIXO) B BUAE XKEITOTO TBEPIOTO BEIIESCTBA.
CBOXX-MC (ES™, Meton A): 1.59 mun, m/z 298.0 [M+H]".

IIpomexkyTouHOE coeanHeHue 15: 4-uukiaonponui-l-rerparuaponupaH-2-uji-uHAA307-S-

aMHH
4-bpowm-1-Terparunponupan-2-un-uHnazon-S-amua (1.00 r, 3.21 mmors),

; NH, ¢ochar kamusa  TpexocHoBHbIH (2.04 1, 9.62 MMmomp) W
N\N LIKJIOTTPONMIOOPOHOBYIO KUCIOTY (826 Mmr, 9.62 MMOJIb) CYyCIIEHAUPOBAIN

0 B Tojyosie (15 mu) m Bome (3 MJI) M TMOJIHOCTBIO JETa3UPOBAIU IyTEM

nponyBanus azora. Jlobasmsuiu auerar nawanus (1) (72 mr, 0.32 mmonb) u
Tpunukiorekcunpochun (90 mr, 0.32 MMOJIb) C MOCIEAYIOLIEH AOTOJHUTEIBHON era3aluei, 1
peakimio 3axkpbiBanu 1 Harpesaau 10 100°C B Teuenue 18 4. Peakiuro oxnaxaanu U pa3aestsim.
OpraHnueckre BelecTBa 3arpy’kajly Ha CHIMKareidb B 0e3BOAHOM BuAe M oummanu Ha 40 r
KOJIOHKe ¢ cuimkarenem, smoupys 0-50% EtOAc B merponeitHom s¢dupe, ¢ nmonydeHueMm 4-
LUKJIONPONUII- | -TeTparuaponupan-2-ui-uaaazon-S-amuna (580 mr, 2.23 mmonb, 70% BbIXON) B
BUzle OJIEAHO-KOPUYHEBOTO Macijia, KOTOPOe KPHUCTALIH30Baioch mpu crosHuu. CBOXX-MC
(ES+, Meton A): 1.19 mun, m/z 258.4 [M+H]".

IIpomexkyTOUHOE coeanHeHHe 16: 4-3THa-1-TeTparuaponupan-2-uji-uHAa30/1-S-aMHH

Crnenys ciocoOy, UCTIOJIb30BAHHOMY JJISl TPOMEKYTOYHOTO COeTUHEHHS 15,
NH; npuMeHsisi 4-0pom- 1 -rerparunponupan-2-wi-uaaaszon-S-amud (1.00 r, 3.21
N MMOJIb) U STHJIOOpPOHOBYIO KHcioTy (711 mr, 9.62 mmonb), mony4anu 4-
3THII- | -TeTparuaponupan-2-mi-uHaa3on-5-amut (500 mr, 2.02 mmods, 63%
BBIXOM) B BHe kKopuyHeBoro macia. CBOXX-MC (ES+, Meron A): 1.13

MuH, m/z 246.5 [M+H]".

Cnoco0 cuHTe3a MPOMEKYTOUHOr0 coeauHenus 17:

H\Q
y Br BnNH, Pd(OAc), 4 N 10% Pd/C, H, ; NH,
% TR TR N —

N F N F EtOAc N

BINAP, NaO'Bu F
@ PhMe, 100°C @ @
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Craaus 1: N-6en3uni-6-¢grop-1-rerparuaponupan-2-uji-uHaa3oji-S-aMmuH

H \/@ mpem-bytokcun Hatpust (321 wr, 3.34 mmonb) pobaBmsm K
\ //tCEN nepeMeInaHHoi  cMecu  S5-0pom-6-¢rop-1-reTparuaponupan-2-mi-
N F uHaazona (500 mr, 1.67 mmonb), 6enszunamuna (0.55 M, 5.01 Mmmodb),

@ anerata nautagust (II) (37 mr, 0.17 mmons), (+/-)-BINAP (208 wr,

0.33 MModB) 1 TOSyONa (5 MIT) TpH KOMHATHOH TemnepaTtype Peakumto
OTKauMBaJiM, NPOAYBaIN a30ToM U nepemewnsanu npu 100°C B Teyenue 18 u. PeakunoHHyro
CMECh 3aTeM OXJIAXKAAJHU 10 KOMHATHOHN TeMIlepaTypbl, U paCTBOPUTENb YAAJSUINA MO BAKYYMOM.
Ocratok 3arpykajiy Ha CHJIMKAareib M OUHWINAJIM C MOMOINBI KOJOHOYHOW Xpomarorpaduu,
smoupysa 0-100% EtOAc B mnerponeiinom »s¢upe, ¢ mnoiydeHuem N-OeH3un-6-prop-1-
TeTparuApoONupan-2-uia-uHaa3on-S-amuxa (294 mr, 0.90 mmonb, 54% BbIXOA) B BUAE JKEITOrO
macia. CBOXX-MC (ES, Meton A), 1.92 mun, m/z 326.3 [M+H]".

IIpomexyTouHoe coennnenue 17: 6-¢prop-1-terparugponupan-2-uji-uHaa3oji-S-aMuH

; NH, PactBop  N-Oenzmn-6-¢rop-1-Terparuaponupas-2-ui-uHna3on-5-aMiuHa
N;\J\/C[F (367 wmr, 1.12 mmonp) m stuiauerata (20 M) mepemMelIMBaIM TIPH
0 KOMHaTHOM Temneparype. K peakiiuonHoi cmecu nodasinsiy mauiaaui, 10
O Mac.% Ha MOpPOIIKOOOpa3sHOM yrieponHoMm Hocutene (50 mr), u kojaly

NPUCOENUHSIN K OalIoHy C BOXOPOAOM. PEakLMOHHYIO CMeCh IBAKIbl JAEra3HpPOBAIN U
NPOYBaJId BOJAOPOAOM U 3aTeM MepeMelnBain B arMocepe Bonopoaa B TedeHue 18 4, mocne
4ero peakuus Obiia 3aBepiieHa no JaHHbIM JKX-MC. PeakilMOHHYIO CMeCh 3aTeM Jera3upoBajIu
U TponyBasiu a3otoM, pumpTpoBanu uepes cioi Llennta®, u ocanok Ha QUIBTPE MPOMBIBAIN
EtOAc (20 mi). @uibTpat OUHUIIATN C TOMOILIBK KOJIOHOYHOU Xpomartorpaduu, smoupyst 0-10%
MeOH B DCM, ¢ nony4enuem 6-¢prop-1-rerparuaponupan-2-mwi-uHaa3on-S-amuna (240 mr, 1.02
MMOJIb, 80% BbIxOn) B BUAe kKopuaHeBoro macaa. CBOXX-MC (ES™, Meron A), 1.29 mun, m/z
236.2 [M+H]". 'H AMP (400 MI'u, CDCl3) 8/ppm: 7.89 (1H, d,J = 0.8 T'y), 7.32 (1H, d, J = 10.4
I'm), 730 (1H,d,J =8.0Tn), 5.62 (1H,dd, /=92 T, 2.4T'y), 4.07-3.99 (1H, m), 3.80-3.72 (1H,
m), 2.58-2.46 (1H, m), 2.20-2.05 (2H, m), 1.84-1.61 (3H, m), ciocoGHbIii k 0OMeny NH> He
HaOuo gancs.

Cnoco0 cuHTe3a MPOMEKYTOUHOr0 coenuHenus 18:

NH,
74
; Br Xantphos, Pdy(dba)s / N NH,OH.HCI, MeOH N\/\/@
N\/j@[ » N > N cl
N Cl 6eH30(hEHOH UMUH N Cl o]
@ Cs,C0s, 1,4-AM0OKCaH @

100°C
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Craaus 1: N-(6-x0p-1-TerparuaponupaH-2-ui-uHaa3oa-S-ui)-1,1-1udgeHniMeTaHUMHUH

O O 4,5-buc(mudpennndpochuno)-9,9-numerunkcanrem (183 wmr, 0.32

MMOJTb) U mpuc(nudbersunuaenaneros ))qunamaani (0) (145 mr, 0.16

; N MMOJIb) A00aBISUIM K TEpPeMEeLIaHHOH cMecu S-Opom-6-xiop-1-
N;\/Q:CI terparuaponupan-2-mwi-uxnaszona (1.00 r, 3.17 mmons), 6eHz0dpeHoHa
') umuHa (0.64 M1, 3.8 Mmonp), kapOonara 1e3us (2.06 r, 6.34 MMonp) u
O 1,4-muokcana (20 mu1) mpu KOMHATHOM TemrepaTtype B aTtMmochepe

aszota. Peakuuro gerauposainy, IpoAyBaiu a3oToM u Harpesanu 10 100°C B Teyenue 2 4, nocne
yero peakuusi Obuta 3aBepmieHa 1mo naHHbIM JKX-MC. Peakumro oxjanmaiau OO0 KOMHATHOH
TEeMITePaTypbl, U PAaCTBOPUTEIND yaajsuiu 1o Bakyymom. Ocratok cycnennuposainu B EtOAc (10
Mi1) U punbTpoBanu yepes cioi Llenura®, u ocanok Ha ¢uibrpe npombBamu EtOAc (10 mi).
QunbTpaT KOHLUEHTPUPOBAIM IOA BAaKyyMOM, M 3aT€M OCTaTOK OYHILIAIM C MOMOULIBIO
KOJIOHOYHO# Xpomarorpaduu, smoupys 0-50% EtOAc B netponeiinoMm sdupe, ¢ monyueHrnem N-
(6-xnop-1-Terparunponupan-2-uia-uHaazon-5-un)-1,1-nudennn-meranumuna (944 wmr, 2.27
MMOJIb, 71% BbIXOM) B Bue kentoro Teepaoro semecrtsa. CBOXX-MC (ES™, Meron A) 2.20
MuH, m/z 416.3, 418.3 [M+H]". 'H SIMP (400 MI', CDCIs) 8/ppm: 7.85-7.79 (3H, m), 7.62 (1H,
m), 7.55-7.50 (1H, m), 7.48-7.43 (2H, m), 7.27-7.24 (3H, m), 7.21-7.17 (2H, m), 6.83 (1H, s),
559 (1H, dd,J =9.6 Ty, 2.4 I'm), 4.09-4.03 (1H, m), 3.79-3.74 (1H, m), 2.55-2.45 (1H, m), 2.17-
2.03 (2H, m), 1.83-1.65 (3H, m).

IIpomexkyTouHOe coeanHeHue 18: 6-xao0p-1-TeTrparuaponupan-2-uia-uHaa3oua-S-aMmuH

; NH, Auwnerar Hatpust (2.38 wmr, 29.05 mMMonb) HOOaBISIM K TNEepeMeIIaHHOMY
N{lﬁq pacTBopy N-(6-xn0p-1-Terparuaponupan-2-mi-uHnason-5-mn)-1,1-

0 midpennnmeranumuaa (944  wmr, 227 MMONIb), THUAPOKCHJIAMHUHA
Q ruapoxiopuna (221 mr, 3.18 mmonb) u mMeranona (10 mMi1) mpu KOMHATHOM

TeMrnepatype. PeakIilmoHHYIO0 CMeCh TepeMeInBaIi B TedeHne 2 4, 3areM Harpesanu 1o 50°C B
teueHue 1 4, mocne yero JKX-MC mokasana moiHbIA pacxo] UCXOMHOrO MaTepuana. Peaxiuro
OXJIAKIANU O KOMHATHON TeMIepaTypbl, M PacTBOPUTENb YAAsUIM MOJ BakyyMoM. OcTaTok
pazzmensuin Mexnay HachlieHHbIM BogHbIM pactBopoM NH4Cl (100 mm) u EtOAc (100 mm).
Opranudeckuii Cloil oOTHeNsyiM, W BOAHBIE cjou HskcrparupoBamu EtOAc (100 wmm).
OObennHeHHbIE OPraHUYECKUE CIIOM BBICYLIMBAJIN HaZ CyJlb(paToM HATpuUs, U PacTBOPUTEIND
yIaJsuy ot BakyyMoM. OCTaToOK OYHINAIN ¢ TIOMOLIBIO KOJIOHOYHOH XpoMaTorpaduu, 3II0upys
0-10% MeOH B DCM, ¢ nony4eHuem 6-xyop-1-rerparuaponupas-2-mi-uHaa3on-S-amuHa (400
mr, 1.59 mmonb, 70% BbIXOX) B BuAE KOPUYHEBOro TBepaoro Bemectsa. CBOXX-MC (ES™,

Meron A), 1.49 mun, m/z 252.1 [M+H]*. 'H SIMP (400 MI'u, CDCl3) 8/ppm: 7.94 (1H, s), 7.72
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(1H, s), 6.54-6.28 (1H, m), 5.66 (1H, dd, J = 9.2 T'w, 2.4 T'w), 4.05-3.99 (1H, m), 3.81-3.73 (1H,
m), 2.56-2.46 (1H, m), 2.12-2.05 (2H, m), 1.83-1.66 (3H, m), 1.95-1.35 (2H, br s).

OO0wmwmii cnoco0 cMHTE3a NPOMEKYTOYHbIX coelHHeHui 19-23:

1 0]
R CI/\n/ "R R R
~o KOH HO
—_—
chog, DMF, 5 MeOH/H,0 9
80 °C NH NH
R o R
Crioco0 mosyueHus: mpoOMeXKyTOUHOro coeanHenust 19 mpencrasiieH Hibke. JlOMONHUTEIbHBIE
MPOMEXKYTOUHbIE COEIUHEHMS, KOTOpPble OBUIM TIOJYYEeHbl AHAJOTHYHBIM CIOCOOOM U3

KOMMEPUYECKU JOCTYIIHBIX METHITUAPOKCUOEH30aTOB, IpencTasieHsl B Tabauue 4.

IIpomekyTOYHOE COeAUHEHHUEe 19: 4-|2-(M30MPONUIAMHHO)-2-0KCOITOKCH]-3-

METOKCHOCH30HHAST KHCJIOTA

0 K nepememanHomy pactBopy MeTun 4-[2-(M30mponuiIaMuHoO)-2-
HOJ\CEO\ H OKCO3TOKCH]-3-MeTokcuben3oata (273 mr, 0.97 mmons) B MeOH
O/ﬁrN (4 m1) 1 H2O (1 mut) mpu koMHATHOM Temnieparype B atmocdepe N

0 nobassiu ruapokcun kajus (109 mr, 1.9 MMOJTB), M peaKkIIHOHHY O

CMECh MepeMeIINBAIN NPU KOMHATHOM TemriepaType B TeueHue 18 4. MeraHon ynansanu mnojg
NMOHVKEHHbIM naBjenreM u nodasnsiiu EtOAc (20 mu) u 1 M Boanoii HCI (15 mn). Croun
pasznensiiy, U BOAHbIH cioii skcTparuposain EtOAc (2 x 20 mut). O0beqUHEHHbIE OpTaHUYECKHEe
BEIECTBA BbICYIIMBAIU ((a30BbI pa3IeIUTeNb) M KOHLEHTPHUPOBAIH IO TMOHUKEHHBIM
nasyieHrneM. CpIpoe BeLeCTBO OUUIIATH C MOMOIIBIO KOJOHOYHOH (usui-xpomarorpaduu (Si0z),
smoupys 1-15% MeOH B DCM, c nonydeHuem 4-[2-(M30MpONHIAMHHO)-2-OKCO3TOKCH]-3-
MeTOKCHOeH30MHON Kucnothl (229 wmr, 0.86 mmonb, 88% BbIXOH) B BHIE O€IOro TBEPIOro
semectsa. JKX-MC (ES*, Meron C): 1.70 mun, m/z 268.1 [M+H]*. 'H IMP (500 MI';, CDs0D):
& 7.81 (br s, 1H), 7.67-7.62 (m, 2H), 7.04 (d, J = 8.0 ', 1H), 4.57 (s, 2H), 4.13-4.04 (m, 1H),
3.93 (s, 3H), 1.20 (s, 3H), 1.18 (s, 3H).
Craaus 1: metna 4-[2-(M30n1ponuIaMuHO0)-2-0KCOITOKCH|-3-MeTOKCHOEH30aT
) K mnepemermanHomy pactBopy Merws BaHmbiata (228 mr, 1.50
\OJ\©:O\ H MMOJIb) U KapOoHarta kanus (829 mr, 6.00 mmons) B DMF (10 M)
O/\H/Nj/ Npu KOMHATHO#H Temmnepatype B atMochepe Nz nobassisiiu 2-XJ10p-
N-m3onpornmnaneramun (274 mr, 2.00 MMob) OTHOH mopuuel, u
peakumo HarpeBanu npu 30°C B TeueHue 18 u. PactBopurenu ypamsiiy mox MOHMKEHHBIM
JaBJieHHeM, U ocTaTtok pazpeisum Mexay EtOAc (20 mm) u H2O (20 mon). Crnou pasnemnsiny, u
BOIHBIA CJIOM nomosnHuTenbHO H»KcTparupoBamu EtOAc (2 x 15 mu). OObennHEHHBIE

oprannueckue BemecTsa npoMbiBaii H2O (20 mur) u pacconom (20 mi), BeicymmBain ((ha3oBblit
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pas3zmenuTens) U KOHUeHTpHpoBaid. ChIpoe BEIIECTBO OUUIIAIHN C TOMOIIBI0 KOJIOHOYHOH (i31m-
xpomarorpaduu (Si10z, smoupys 30-80% EtOAc B nmerposeiiHoM 3Qupe) ¢ MoNydeHHeM METHI
4-[2-(M30TIpONUIIAMHUHO)-2-0KCO3TOKCH |-3-MeToKcnOeH30ata (278 mr, 0.99 mmonb, 66% BbIXOH)
B BUJE He coBceM Oenoro Teepnoro Bemectsa. JKX-MC (ES™, Meron C): 2.22 mun, m/z 282.1
[M+H]". 'H AMP (500 MI'u, CDCl3): § 7.66 (dd, J = 8.5, 2.0 I'i, 1H), 7.60 (d, J = 2.0 T'ny, 1H),
6.89 (d,J = 8.5 T, 1H), 6.68 (s, 1H), 4.54 (s, 2H), 4.15 (dp, J = 8.0, 6.5 I'y, 1H), 3.95 (s, 3H),
3.91 (s, 3H), 1.19 (s, 3H), 1.18 (s, 3H).

COGI[I/IHGHI/UI, MOJIYYCHHBIC CHOCO6OM, AHAJIOTUYHBIM ONMHUCAHHOMY BbLILIC, MMPUBCACHBI HUXKEC B

Tabauue 4.
Tabnauua 4
IIpomexxyTouHOE Crpykrypa KX-MC
coeqnHeHue No.
0
" o O\)LH)\ XX-MC (ES™, Meron C): 1.79 muH,
HO)\\Q m/z 238.1 [M+H]"
0
H XKX-MC (ES™, Meron C): 1.73 muH,
21 o N\(
o/\\g m/z 238.0 [M+H]*
0]
O~ \ KX-MC (ES*, Metox C): 1.28 muH,
22 ~
HO o/\\g m/z 262.2 [M+Na]*
0
H XKX-MC (ES*, Meton C): 1.99 mun,
23 " N{
0/\\§, m/z 252.3 [M+H]*

OO0wmwuii cnoco0 cCMHTE3a MPOMEKYTOUHBIX COeIHHeHUMH 24-45:

R'-Clor R'-Br
K2CO3, DMF, szinz, (o)
Brﬁ 80 °C wrm Brﬁ Pd(dppfHCl, o’é R
N

X 1 N 1 |
X R'-1, Ag>CO3 X -R KOAc, auokcaH m
OH aLleTOH, KUNEeHWe © 100 °C X O’R1
C 06paTHLIM XOMOAUMNLHUKOM

Crioco0 monyyeHus: MPOMEKYTOUYHOTO COeANHEeHUs 24 mpencraBlieH Hiske. JlOMONHUTENbHBIE
MPOMEKYTOUHbIE COEIMHEHHs, KOTOpbie OBUIM TMOJYYEeHbl AHAJOTUYHBIM CIOCOOOM U3
KOMMEPUYECKH TOCTYMHBIX OpoMdenonos npencrasieHs! B Tadauune S.

IIpome:xxyTouHoe coennnenue 24 - 2-[2-¢prop-4-(4,4,5,5-rerpamerni-1,3,2-nuoxkcadboposian-

2-na)penoxcu]-N-u3onponuaaneTaMmug
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Q\ B  Bumany  sarpyxamun  2-(4-Opom-2-drop-dheHokcu)-N-
0

O’I‘B F U30MPONUIALETAMUT (306 M, 1.05 MMOJIB),
\©: ouc(nuHaxonaro)audopoH (348 mr, 1.37 MMoIb) 1 arieTaT Kaiust

O/\n/ 7/ (311 wmr, 3.16 mmonb). Hobasmsuu 1,4-nuokcan (8.5 mn), u
pacTBOp JerasupoBaiu Nz B TeueHne 10 muH. JloGasnsammn kommieke Pd(dppf)Cl2. DCM (86 wr,
0.11 MMOIB), ¥ TEPMETHYHO 3aKPBITYI0 PEAKIMOHHYIO0 cMech HarpeBanu npu 100°C B Teuenue 18
4. CMmecp ¢unbpTpoBanu uepe3 cioi uenura (dmoupys EtOAc) u npomeBamiu H,O (20 m).
Bonnsiit croii obparno skcrparuposBanu EtOAc (2 x 20 min), 1 0oObeAMHEHHbIE OPraHUYEeCKHe
BemecTBa BhICymuBanu ((a3oBbli pasgenurens) U KOHLEHTpupoBaiu. ChIpoe BELIECTBO
OUHUIIAJIN ¢ TIOMOMIBIO KOJIOHOWHOH (pudii-xpomarorpaduu (Si02, smoupys 30-80% EtOAc B
NeTPONIeHHOM 3dupe) ¢ nonydeHuem 2-[2-gprop-4-(4,4,5,5-rerpamermn-1,3,2-nuokcaboponan-2-
win)peHokcu]-N-nzonporunaneramuna (288 mr, 0.85 mmosnb, 81% BeIXOA) B BUIE KENTOrO MACIa,
KOTOpOe 3aTBepeBao npu crosauu. JKX-MC (EST, Merox C): 3.20 mun, m/z 338.2 [M+H]". 'H
SAMP (500 MI'u, CDCl3): 6 7.57-7.49 (m, 2H), 6.93 (t, J = 8.0 I';, 1H), 6.48 (s, 1H), 4.52 (s, 2H),
4.18 (dp,J = 8.0, 65Ty, 1H), 1.33 (s, 12H), 1.21 (d, J = 6.5 'y, 6H).

Craaus 1: 2-(4-6pom-2-propdenoxcn)-N-u3onponuianeTaMmug
Br F K nepememannomy pactopy 4-Opom-2-¢propdenona (110 mxim, 1.0
\C[O /\[]/H T/ MMOJIb) U KapOonara kanus (553 mr, 4.0 mmonb) B 1,4-nuokcane (5.0
MJI) TIPH KOMHATHOU Temrmeparype B armochepe N mobdaensiu 2-
xjop-N-m3onponunaneramua (176 mr, 1.30 mmob), u peakuuro Harpesaiu npu 80°C B TeueHue
18 u. PacTBOpUTENH YIAJSIIN O/ MOHM)KEHHBIM AaBJIEHUEM, U OCTaTOK pazaensian mexnay EtOAc
(20 mu1) 1 H>0 (20 mum). Criou pazpenisuiv, ¥ BOJHYIO 4acThb SKcTparupoBain EtOAc (2 x 15 mn).
OObenuHeHHBbIE OpraHWYECKHe BelecTBa BbICymInBaIH  ((a3oBbIi  pasnmenurens) u
KOHLIEeHTpUpoBaH. ChIpoe BEIECTBO OYHIIAN C TOMOIIBIO KOJIOHOYHOMH (sui-xpomarorpaduu
(S102, smronpyst 30-60% EtOAc B merponeiinom 3¢dupe) ¢ momydenuem 2-(4-Opom-2-drop-
benokcu)-N-u3onpormunaneramuna (307 mr, 0.95 mmons, 95% BBIXOD) B BHIE KOPHYHEBOIO
macna. )KX-MC (ES™, Meron C): 2.80 mun, m/z 292.0 [M+H]".
CoenuHeHus1, MOJNyYeHHBIE CIIOCOOOM, aHAJIOTUYHBIM OIMMCAHHOMY BBIIIE, NMPUBENEHBI HUXKE B
Tabauue S.

Taéauua S

IIpomexxyTouHOE CrpykTrypa KX-MC

coequHenHne No.

KX-MC (ES+, Meton C):

N
25 .B N\{ 3.17 munH, m/z 367.3
O 2
o

[M+Na]*
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KX-MC (ES+, Meton C):

26
3.51 mun, m/z 449.4 [M+H]"
Q XKX-MC (ES+, Meton C):
27 Q;B H H\{ ( )
o 3.17 mun, m/z 334.2 [M+H]"
O
Q XKX-MC (ES-, Meron C):
28 ﬁ;s H\{
o 3.48 muH, m/z 346.2 [M-H]
O
Q KX-MC (ES+, Metox C):
29 ﬁ;s H\( ( )
2.95 mun, m/z 318.2 [M+H]"
O
0 0] KX-MC (ES+, Meton C):
30 i B >\ )
0 N 2.96 muH, m/z 334.2 [M+H]"
o)
Q 33\ M| KXMC (ES+, Meroa C).
31 B 0
0 O/\/\u 3.84 mun, m/z 378.1 [M+H]"
. iq H\(L KX-MC (ES+, Merox C):
B
0 \QO/\/N 3.02 mus, m/z 334.1 [M+H]*
ﬁo\ H XKX-MC (ES+, Merog C):
33 O/B\©\ N\( .
O/ﬁg 1.76 mun, m/z 320.0 [M+H]
0 KX-MC (ES+, Meron D):
34 i B 4 0\< . :
0 o~ X 3.68 mun, m/z 364.1 [M+H]*
F
Q XKX-MC (ES+, Metor C):
35 Q}L@ H\{ )
0/\\g 3.08 muH, m/z 337.2 [M+H]
Q»O\ H XKX-MC (ES+, Meroz C):
36 o8 N\(
0/\‘g 3.38 muH, m/z 334.2 [M+H]"
37 KX-MC (ES+, Meton C):

2.78 mun, m/z 349.1 [M+H]"
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jo\ H XKX-MC (ES+, Meron A):
38 o B~ N N\{

L~ o/\\g 1.73 mun, m/z 321.0 [M+H]"

Q» o o CBIXX-MC (ES*, Merox

B - :
39 o @\ /\\(o\ A): 1.81 mun, m/z 323.3
% [M+H]
QO\ . ] XXX-MC (ES+, Meron D):
40 O’B\Q\O/\«N\{ 3.94 Mun, m/z 273.9 [M-
F ruHako+H]"
” i‘ QB O— XKX-MC (ES+, Mertox C):
- O

© ﬁ"/\(h _E/ 2.83 mun, m/z 347.1 [M +H]*

io CB2XX-MC (ES+, Metoxn

\ H
42 O/B%N\( A): 2.02 vun, m/z 348.0 [M
o} +H]"
jo\ O~ H XKX-MC (ES+, Merox C):
43 oF N\(

0/\\g 3.03 mun, m/z 350.1 [M +H]"
i b~ KX-MC (ES+, Meron C).
44 ’ \Q\ /\\(N\CN\/(O ’ '
SR 03( 3.18 mun, m/z 463.1 [M +H]"

IIpome:xkyTouHoe coeauHenue 45: N-mzonponun-2-[2-okco-4-(4,4,5,5-trerpamern-1,3,2-

AuoKcadopoaaH-2-ui)-1-nupuauilaneramug

e
O/B % @] o

T

H

Cnenyst  cmocoOy,  WCHOJB30BAaHHOMY sl IOJy4YeHHs

MPOMEKYTOUYHOTO COEIMHEHUSA 24 MPUMEHSIA

2

J\ Ouc(muHaxkonaro)aubopoH (66 mr, 0.26 mmone) u 2-(4-6pom-2-

okco-1-mupunmn)-N-m3onponmnaneramun (55 mr, 0.2 Mmoub),

MOJTy4aJIH N-uzonponun-2-[2-okco-4-(4,4,5,5-rerpamerun-1,3,2-muokcadboponan-2-mn)-1-
nupuaun]aneramun (64 mr, 100%). 'H SAMP (500 MI'u, CDCls) § 7.37 (dd, 1H), 7.05 (s, 1H),
6.80 (m, 1H), 6.50 (dd, 1H), 4.48 (s, 2H), 3.95 (m, 1H), 1.30 (s, 12H), 1.10 (d, 6H).

Craaus 1: 2-(4-6pom-2-okco-1-nupuaun)-N-uzonponuianeTaMug

Br~ ) o
n
H

K nmepememannomy pacteopy 4-Opomnupuans-2-oma (210 mr, 1.21
MMOJIb) 1 KapOoHata kanus (667 mr, 4.83 mmonb) B cyxom DMF (7 m)

NpYU KOMHATHOM TeMIiepaType B arMocdepe a3oTta 100aBIsun 2-XJI0p-
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N-msonponmnaneramua (213 mr, 1.57 mmons), u peakuuto Harpesaiu npu 80°C Ha MpOTSHKEHUH
Houn. CMech OXJaXAadu [0 KOMHATHOH TEMIIEpaTypbl, M PACTBOPUTENH YAAJSUIA MOJ
noHIKeHHbIM naBiienneM. Ocratok pactBopsuin B EtOAc (20 mir) u mpombiaiiu H,O (15 mo).
Bopnnsriit cnoii skcrparuposanu EtOAc (2 x 15 min), n oObennHeHHbIE OPraHUYeCKHe BEIECTBA
NPOMBIBAJIM PAaccoyioM, BbICymmBaiu ((a3oBblii pasgenutenp) M KOHUEeHTpupoBanu. Chipoi
MaTepHall OYMINAIN C TOMOIIBIO KOJOHOUHON XpomaTorpaduu (Si02, smoupys 1-10% MeOH B
DCM) c¢ mnonyueHuem Hepaszmensemon 96:4 cmecu 2-(4-Opom-2-okco-1-nupumann)-N-
m3onponuianeramuna (143 mr, 0.52 mmons, 43% Beixox) u 2-[(4-OpoM-2-nupuamn)okcu]-N-
usonponmitaneramuaa (6 mr, 0.02 mmous, 2% Bbixoxn). CBOXX-MC (ES+, Meron A): 1.14 muH,
m/z 274.8 [M+H]". 'H AMP (500 MI'u, CDCl3) § 7.24 (d,J = 4.9 Ty, 1H), 6.82 (d, J = 2.1 Ty,
1H), 6.48 (s, 1H), 6.38 (dd, J = 7.3, 2.2 'y, 1H), 4.42 (s, 2H), 4.03-3.87 (m, 1H), 1.10 (d, J = 6.6
I'n, 6H).

CoenuHeHus1, MOJy4YEHHbIE CIIOCOOOM, aHAJIOIMYHBIM OMHCAHHOMY BBIIIE, TPUBEAEHBI HUXKE B
Tabaunue 6a u 6b.

Ta0auna 6a

ITpomexyTounoe
Crpykrypa KX-MC
coennHeHue No.

0
/Cf 0 XK X-MC (ES+, Meron C): 1.43
46a J\
B N\AN MUH, m/z 273 [M+H]+

Br. Y 0
\Cf H KX-MC (ES+, Merox A): 122
47a AN N\/\H/NY
0

mMuH, m/z 288.9 [M+H]+

CBOXX-MC (ES+, Meton A):
1.21 mun, m/z 288.8 [M+H]+

OO

48

a Br X N\/\[rNY
0

Taoauma 6b

o

z o)
KX-MC (ES+, Meton C): 2.15 mus,

N
J H m/z 321 [M+H]+
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@]
Azé ' o XKX-MC (ES+, Metox A): 0.89 muH,

47 o BNF# H
X N\/\[]/Nj/ m/z 252.9 [M(-nunaxon)+H]+
O

CB2XX-MC (ES+, Meton A): 0.90

O« N N
A§<c') \/\g/ muH, m/z 253.0 [M-muuakon+H]+

Cunre3 kap6amaTta u 6opoHaToB MoueBHHbI 49 u S0

o Buc(nuHakonato)anbopoH o
2-amuHonponaH J\ J\ Pd(dppf)Cl,, KOAC J\

/©/\x - . XN /©/\ka
1,4-AnokcaH, 100°C H
B CDI, THF, rt o O\ga
O
X = OH, NH,

IlpomexkyTOUHOE coeJHHEHHe 49: [4-(4,4,5,5-Terpamerni-1,3,2-nuokcaboposian-2-

uia)penni|mernn N-uzonponuiakapoéamar
Cragus 1: (4-0pompenna)merna N-u3onponuiakapéamar
0 1,1'-Kapbonmnauumunazon (0.45 m, 3.21 mmonb) mobaBnsim K

OJ\N/k nepeMeniaHHOMY pacTBopy 4-OpomOen3uoBoro crupta (300 mr, 1.6
B r/©/\ : mmosb) B THF (8 mit), 1 peakiMOHHYIO CMeCh MepPEeMENINBAIH MPH
25°C B Teuenue 2 4. Jlobasnsiu 2-amunonponad (0.41 mi, 4.81 MMOJIB), U PEAKLIMOHHYIO CMECH
nepeMeruBanu npu 25°C B TeueHUe AOMONHUTENBHBIX 4 4. PacTBopuTeNnb 3aTeM yaassuid Moj
BaKyyMoM, u octatok nepenocuyii B EtOAc (10 mut) u Boay (10 mun). Ciiou pa3aensiiv, U BOJHYIO
yacTh oOparHO skcTparuposainn EtOAc (2 x 10 mur). OObenuHEHHbIE OPraHMYECKHE BELIeCTBA
npoMbiBasH paccosioM (10 mut), BeicymuBaiu ((pa3oBbli pa3fAeuTeIb) H KOHIEHTPUPOBAIHU MO
BakyyMoM. CpIpoe BelECTBO OYHINAIU C MOMOIIBI KOJOHOYHOH Xpomatorpaduu (SiOs,
samoupyst 20-70% EtOAc B merponeiinom 3dupe) ¢ nonmyueHuem (4-O6pomdenwn)mermn N-
uzonpomnuikapbamara (334 mr, 1.23 mmonb, 76% BbIXOA) B BHAE OEJIOr0 TBEPAOTO BELIECTBA.
CBDXX-MC (ES*, Meton A): 3.12 mun, m/z 272.20 [M+H]". '"H AMP (400 MI'u, DMSO-ds) &
7.59-7.53 (m, 2H), 7.33-7.27 (m, 2H), 7.19 (d, J = 7.7 I'ny, 1H), 4.97 (s, 2H), 3.65-3.53 (m, 1H),
1.05(d,J = 6.6 I', 6H).



109

IIpoMe:RyTOUHOE coennHenue  49: [4-(4,4,5,5-TeTpameTn-1,3,2-quokcadoposian-2-

ui)denna]merna N-uzonponujakapéamar

o] J\ Crnenysi ciocoOy moJTydeHust IPOMEKYTOYHOTO COeNUHEHUS 24,
N

/©/\ O)J\H npuMensist Ouc(nmHakonaro)nudopoH (145 mr, 0.57 mmonb) u
O~
B

%V' (4-6pomdenmn)merun N-uzonponmikapbamar (120 mr, 0.44

° MMOJIb), MoJTy4alid [4-(4,4,5,5-TeTpamerun-1,3,2-

nuokcabopoan-2-mn)penn|metin N-uzonponuikapdbamar (130 mr, 0.44 mmons, 100% BeIXOM)
B Bujie KopuaHeBoi cmonbl. CBOIKX-MC (ES+, Meton A): 3.50 mun, m/z 320.1 [M+H]".

IIpoMexyTOUYHOE coeIVHEeHHe S1: 1-uzonponui-3-[[4-(4,4,5,5-Trerpamerni-1,3,2-

AHoKcadopoaaH-2-uia)dennn|merna|moyeBuHa
Craaus 1: 1-[(4-0pomdenna)MeTni|-3-u30nNponuIMo4eBHHA
0 1,1'-Kapbonunauumunazon (0.25 mm, 1.8 mmonp) mobaBnsim K

N NJ\ nepeMeIIaHHOMY pacTBopy 4-OpomOeH3unamuna ruapoxaopuaa (200
Br/EjA hoH mr, 090 mmonp) B THF (8 wu), u peakuuoHHy0 cMecCh
nepemermuBanu npu 25°C B Tedenue 2 4. Jlobasnsiu 2-amunonponad (0.23 mu, 2.7 MMonb), u
peaklMOHHYI0 cMmech nepemeunBanu npu 25°C Ha npotrsbkeHuu Houu. JKX-MC nokxasana
3aBepLICHHE PEeaKLMU, 3aTeM PAaCTBOPUTENM YyIAJsIM Noj BakyyMoM. OCTaTOK NMEpeHOCHIIN B
EtOAc (10 mu) u 1 M HCI (10 mu). Cniou pasaensiin, ¥ BOAHBIH ciioit skctparuposainu EtOAc (2
x 10 mu1). OObeIMHEHHBbIE OPraHUYECKHE BEIIECTBA MPOMBIBAIU paccosioM (10 MiT), BhICYIIMBAIU
(a3oBeIil pa3menuTeNib) U KOHUEHTPUPOBAIU MOA BakyyMoM. Chipoe BEIIECTBO OYMINAIH C
MOMOIIBIO KOJIOHOUHOH xpomartorpaduu (Si0., amoupys 0-60% EtOAc B nerponetinom 3¢upe)
¢ nmony4yenueM 1-[(4-Opombpenmn)merni]-3-uzonponuimoueBunsl (245 mr, 0.90 mmonb, 100%
BbIXOM) B Buje Oenoro teepaoro semectsa. CBIXX-MC (ES™, Meton A): 2.48 mun, m/z 274.0
[M+H]". 'H AMP (400 MI'y, CDCl3) § 7.46-7.41 (m, 2H), 7.19-7.14 (m, 2H), 4.58 (s, 1H), 4.31
(d,/=59T1,2H),4.17 (d,J =7.9Tn, 1H), 3.91-3.83 (m, 1H), 1.15-1.13 (m, 6H).

IIpomMe:RyTOUHOE coelMHEeHHe 50: 1-uzonponui-3-[[4-(4,4,5,5-Terpamern-1,3,2-

Auokcadopoaan-2-uia)denun|mernna|moyeBuHa
O J\ Cnenys cioco0y MoJy4eHus] MPOMEKYTOYHOTO COeTUHEHus 24,
/©/\ ”J\N npumensist  1-[(4-Opom¢enmn)mern|-3-u30nponuIMOIeBUHY
O\|,3 (80 mr, 0.30 mmoub) u Ouc(nuHakonaro)nudbopoH (97 mr, 0.38
%(O MMOJIb), Tony4anu 1-uzonponun-3-[[4-(4,4,5,5-Terpameri-
1,3,2-nmuokcaboponan-2-mn)denun |Meri|moueBuHy (95 mr, 0.30 mmonb, 100% BbIx0n) B BHIE

xopr4HeBoi cmonbl. CBOKX-MC (ES™, Meton A): 2.80 mun, m/z 319.08 [M+H]".
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IIpomexyTouHoe coeauHeHue S1: N-uzonponu-2-[2-mopdoauno-4-(4,4,5,5-rerpamerni-

1,3,2-nuokcaboponan-2-un)peHokcu|aneTramug
Craaus 1: 4-(5-0pom-2-metokcupenunna)moppoaus
o B Bumany 3zarpyxamu 4-6pom-2-momoanuzon (500 wmr, 1.6 mmons), 4,5-
Br N\) ouc(mudpernndochuno)-9,9-numetnnkcanrem (92 wmr, 0.16  mmounb),
\O:O/ mpuc(nudbensununenaneron)aunamuaauii (0) (73 mr, 0.08 mmons) u mpem-
oyrokcun Hatpus (0.2 mi, 1.92 mmonb) B Tonyose (7 mu). Jobasmsun mopdonus (0.14 mi, 1.6
MMOJIb), U CMECh TIe€pMETHMYHO 3aKkpbiBasu U mnepememmBanu npu 80°C B TeueHwe 2 .
PeakunonHy0 cMech OXJaKAaly 10 KOMHATHOW Temnepatypsl, pazdasnsanu EtOAc (15 mn) u
Bono# (10 mur) m aBakabl puiabTpoBanM 4epe3 ciod menura. Ciou pas3aessuid, BOIHBIA CIIOH
skcrparuposasin EtOAc (2 x 10 mi1), u oObequHEHHBIE OPraHNYECKHe BELIECTBA BBICYIIMBAJIN
(azoBeiii pazmenuTesnb) U KOHHEHTpUpOBaIH. OUUCTKOH C MOMOINBIO KOJOHOYHOH (hiaim-
xpomatorpaduu (Si0O2, smoupys 25-35% EtOAc B nerponetinom s¢upe) nonydanu 4-(5-6pom-
2-merokcudenmn)mopdomus (113 mr, 0.41 Mmoib, 26% BBIXOI) B BHIE XKEJITOrO Macja, KOTOpPOe
KpUcTaIM30Banock npu crosuru. CBOKX-MC (ES™, Merox A): 1.73 mun, m/z 273.9 [M+H]".
'H AMP (400 MI', CDCl3) & 7.10 (dd, J = 8.6, 2.4 Ty, 1H), 6.99 (d, J = 2.4 Ty, 1H), 6.73 (d, J
= 8.6 I'y, 1H), 3.90-3.85 (m, 4H), 3.84 (s, 3H), 3.08-3.02 (m, 4H).
Cragus 2: 4-6pom-2-mop¢oauHopeHoT
(\O Pactop Tpubpomuna 6opa (1 M B renrane) (0.7 mi, 4.1 MMoJb) 100aBIsLITH
Br N\) K pactBopy 4-(5-Opom-2-merokcudenmn)mopdonuna (223 mr, 0.82 MMob)
\©10H B cyxoM DCM (3 mu) mpu -78°C B atmocdepe azora. CMech OCTaBIISIIH
HArpeBaThCsl 10 KOMHATHOW TEMIIEPATyPhl U MEPEMELINBAIN HA NMPOTSHKEHUU Houu. JlobaBisim
eme 3 SKBHBajJeHTa pactBopa TpuOpomuma 6opa (1 M B remrtaHe), U PEakHOHHYIO CMeECh
nepeMeninBany B TeueHue 48 4. CMech 3ateM oxyaxaanu 10 -78°C, U peakLuio OCTaHABJIUBAIN
HaChIIEHHBIM BOAHBIM pacTBopoM NaHCOs (15 mu) u 3atem skctparuposanu EtOAc (2x 15 mi),
O00BETMHEHHBbIE OPraHNYECKHE BEIIEeCTBA TPOMBIBAIIN BOOH U paccosioM (15 mut), BeICyLIHUBAIN
(daszoBeiii pasmenuTeNb) U KOHIEHTPUPOBAIH MO BakyyMoM. OCTaTOK OYMINAIHA C MOMOIIBIO
¢dmu-xpomarorpaduu, smonpyst 20-33% EtOAc B nerposeiitHoM a¢upe, ¢ nonyueHneM 4-0pom-
2-mopdonuHodpenona (100 mr, 0.39 mmonb, 47% BbIx0n) B BUIe KopuuHeBoro macia. CB2XKX-
MC (ES*, Meton A): 1.55 mun, m/z 260.0 [M+H]". 'H AMP (500 MI'u, CDCl3) § 7.25 (d, J = 2.4
I'm, 1H), 7.20 (dd, J = 8.6, 2.4 'y, 1H), 6.88-6.71 (m, 2H), 3.86 (t,/ = 4.4 I'y, 4H), 2.86 (t, J =
4.5 'y, 4H).
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Cranus 3: 2-(4-6pom-2-mopdoauHoPpenokcn)-N-u3onponujianeTaMmua
o K mnepememrannomy pactBopy 4-0pom-2-mopdonunodpenona (115
Br N\) Mk, 0.37 mmonb) u kapOonara kanus (205 mr, 1.49 mmons) B 1,4-
\QO/\H/HY nuokcaHe (3 M) mpu KOMHATHOH TemmepaTtype B atmocdepe a3ora
nobasnsimn  2-xjop-N-uzonpormmnaneramug (81 wmr, 0.60 mmorb)
onHOl mopuueit, u peakuuto HarpeBamu mpu 80°C Ha mnporsokeHun Houu. JloOasisiu
nornonHutensHble 0.2 3kBHUBajieHTa 2-xyop-N-msonponmianeramuaa (81 mr, 0.60 mmons), u
PEAKIMI0 OCTABJISJIM TEePEMELINBATbC Ha TMPOTSHKEHWMHM HOUYW. PacTBOpHUTENHM yAausiid IOX
MOHIKEHHBIM JIaBJICHHEM, OCTaTok pasaersu mexny EtOAc (20 mu) u H,O (20 mi), u cioun
pazaessutu. Bonubiii cnoit skctparuposaiu EtOAc (2 x 15 min), u oObeAHEHHbIE OPTaHUYeCKHe
BEIECTBA POMBIBAJIA PACCOJIOM, BBICY LITMBAJIH ((Pa30BbIH pa3enuTelb) 1 KOHLIEHTPUPOBAIH IO
BakyyMoM. OCTaTOK OYMINAIHN ¢ TOMOIIBI0 (uiii-xpomarorpadun (amoupys 60-100% EtOAc B
NETPOJICHHOM a¢upe) c NOJIyYeHUEM 2-(4-6pom-2-mopdonuHopeHOKCH )-N-
n3onponmnaneramuaa (89 mr, 0.25 mmonb, 67% BBIXOA) B BUIAE KEJITOrO Macia, KOTOpOe
kpucTamu3oBanock npu crosiaud. CBOXX-MC (ES™, Meron A): 1.63 mun, m/z 359.1 [M+H]" .
'H AMP (400 MTI', CDCl3) & 7.14 (dd, J = 8.6, 2.4 Ty, 1H), 7.07 (d, J = 2.3 T'y, 1H), 6.91 (d, J
=82Twn, 1H),6.76 (d,J = 8.6 'y, 1H), 4.51 (s, 2H), 4.18 (dp, J = 8.2, 6.6 I';, 1H), 3.93-3.82 (m,

4H), 3.10-3.00 (m, 4H), 1.19 (d, J = 6.6 I'r;, 6H).

IIpomexyTouHoe coenuHenue S1: N-uzonponui-2-[2-mopdonuno-4-(4,4,5,5-rerpamermni-

1,3,2-nuokcaboponan-2-un)peHorkcu]aneraMmug

Cnenys cioco0y MoJy4eHus] MPOMEKYTOYHOIO COeTMHEHuUsT 24,

(@]
O"“D’ N\) npUMeHsisi Ouc(TMHaKoIaTo)aroopoH (95 mr, 0.38 MMoJIb) U 2-
\C[ (4-6pom-2-mopdonmuHodenokcu)-N-uzonponmnaneramun (112

/\ﬂ/ Y mr, 0.31 mMmosb), ony4danu N-uzonporui-2-[2-mophonuHo-4-
(4,4,5,5-TeTpaMeTI/IJ1-l,3,2-):[1/101<ca6oponaH-Z-Hﬂ)d)eHOKcn]aueraMm:[ (125 wmr, 0.31 mmodb, 100%

Bbixon). CBOXX-MC (ES™, Meron A): 1.71 mun, m/z 405.3 [M+H]".
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O0wmmii cnoco0 mosry4eHUs1 NPOMEKYTOUHbBIX coeqHHeHHil 52-55

Br O._  MetunGpomaletar Br\©:0\ NaOH, MeOH Br\©:0\
—_—
[ IOH K,COs, 1,4-AMoKcaH, o/\n/o\ 50°C O/\H/OH
0]

o
80°C 0

H,N. _PG
2R

HATU, DIPEA,
DMF, r.t.

0]
QL ||3 o Buc(nMHakonaro)aM6opoH Br\©:0\
[ :[ NH.__PG
O/\n/ NH “R” PG Pd(dppf)Cl,, KOAc, O/\n/ R

o 1,4-anokcan, . 100°C o)

Ilpome:xkyTouHOe coeauHeHue S2: mpem-0ytun 3-[[2-[2-meToxcu-4-(4,4,5,5-rerpamernJi-

1,3,2-quokcadopoaan-2-ui)dpeHoxcu]anernijaMmuno | nuppoauaun-1-kapooxkcuiaar
B Buany 3arpy»xamnu mpem-0ytun 3-[[2-(4-Opom-2-

O
METOKCU(EHOKCH )aLleTHI1 |AMUHO | TUPPOTHINH-1 -

5B O
\©: H H O‘é kapOokcunar (109 mr, 0.25 MMoJb), alieTaT Kaaust
O/j)( ﬁN’&O (75 wmr, 0.76 mmonb) u Ouc(nUHAKOIATO)IUOOPOH
(77 wr, 0.30 mmonb). obaensu 1,4-muokcan (2.5 M), U pacTBOp IEera3upoBaid a30TOM B
teuenue 10 mun. [loGasnsmu kommuieke [1,1'-6uc(nudenundocduno)deppouen|nammanuii (II)
xjopun auxygopmerana (21 wmr, 0.03 mmonp). ['epMETHYHO 3aKpPBITYIO BHAJy HArPEBAIH IMPH
100°C B Teuyenue 4 4. CMech OXJaKOaiu JO KOMHATHOW TEMIIEpATypbl, QUIBTPOBAIH yepes
(ba3oBbBIi pa3neauTesab U KOHLIEHTPUPOBAIU MO MOHMKEHHBIM JIABJICHHEM C MOJyYeHHEM TPeT-
Oyt 3-[[2-[2-meTOoKCH-4-(4,4,5,5-TeTpameTun-1,3,2-nuokcadboponan-2-
w1)(h eHOKCH |alieTHIT |aMUHO JmupposuanH- 1 -kapookcunata (119 mr, 0.25 mmonb, 100% BbIxXON).
XKX-MC (ES*, Meron C): 3.24 mun, m/z 477.1 [M+H]".
CoenuHeHus1, MONyYeHHBIE CIIOCOOOM, aHAJIOTUYHBIM OIMMCAHHOMY BBIIIE, NMPUBENEHBI HUXKE B
Tabauue 7.
Craaus 1: metna 2-(4-6pom-2-MeTokcugeHoOKCH)aLeTAT
Br O PactBop 4-Opom-2-merokcudenona (10 r, 49.25 mmonp), MeTwn
\©i0 O Opomarierara (5.59 mu, 59.11 mmone) u kapbonara kamms (27.23 T,
/\g/ 197.02 mmonp) B 1,4-nuokcane (100 mu) Harpesanu 1o 80°C B TeueHne
18 u. CMech KOHLEHTPUPOBAIIN TIOA MOHIKEHHBIM JIABJICHHUEM J10 O€JIOro TBEPAOTO BELIECTBA,
KOTOpOE pasfelisiii MeXIy BONOH M auxiopMeraHoM. OpraHUYecKUi CIIOW OTHENSIH, BOIHBIC
CJIOM TpPH pa3a MPOMBIBAIH AUXJOPMETAHOM, W OPraHWYECKHE BEINeCTBA OOBEIAUHSIIM,

NPOMBIBAJIM BOAOH U paccosioM, BbicymmBain (MgSO4) U KOHIIEHTPHPOBAIH MO MOHWKEHHBIM
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JaBJIEHHUEM C ToJydeHueM metun 2-(4-Opom-2-metokcudenokcn)anerata (13 r, 47.26 mmons,
96% BBIXON) B BHUIE OECIBETHOrO Maciia, KOTOPOe KPHCTAJUIN30BAJIOCh HA MPOTSIKEHUU HOYU.
XKX-MC (ES*, Meton C): 2.89 mun, m/z 276.85 [M+H]*. '"H SIMP (400 MI'u, CDCl3) § 7.05-7.02
(m, 1H), 7.01 (d,J =23 Tu, 1H), 6.73 (d,J =8.3 I'y, 1H), 4.69 (s, 2H), 3.90 (s, 3H), 3.82 (s, 3H).
Craaus 2: 2-(4-0poM-2-MeTOKCH(PEHOKCH)YKCYCHASI KHCJI0TA
Br NG PactBop merun 2-(4-6pom-2-merokcupenokcm)anerara (13.00 r, 47.3
\@[ OH MMoub) U ruapokcuaa Harpus (9.45 r, 236 mmonb) B Meta”oue (150 m)
O/\g/ HarpeBayiu 10 S0°C B Teuenue 18 4, mocse yero cMecb KOHIEHTPUPOBAJIU
I0J] TOHWKEHHBIM JIaBJICHHEM J10 O€JI0ro MOPOIIKa, pACTBOPSUIN B BOJE, U MIPOAYKT ObLIT BbIIEJIEH
u3 pactBopa mnyreM poOaBieHus mno kamism 2 H. HCl. benmoe TtBepmoe BeliecTBO
OT(UIBTPOBBIBAIM M  BBICYIIMBAJIM IOJ BakyymMoOM C rnonydeHueM 2-(4-Opom-2-
MeTOKCH(EHOKCH )yKCyCHOI KiCaoThI (12 1, 46.0 MMob, 97% BbIXOn) B BUze OEJI0r0 MOPOIIKA.
XKX-MC (ES, Meron C): 2.24 mun, m/z 262.81 [M+H]". 'H SIMP (400 MI'u, DMSO-d¢) & 7.14
(d,J=23Tu, 1H), 7.04 (dd, J = 8.6, 2.3 I'y, 1H), 6.82 (d, J = 8.6 ', 1H), 4.67 (s, 2H), 3.80 (s,
3H), 3.36 (s, 1H).

Craaus 3: mpem-6yrui 3-[[2-(4-6pom-2-MeToKcH(PEeHOKCH )ALeTHI|AMHHO |MHPpOIHAHH-1-

KapOoKcHjIaT
Br O PacTBop 2-(4-6pom-2-MeTOKCHU(EHOKCH ))yKCYCHOM
\O:O /\[r H ﬁH:\/N,QO% kucnorel (32 r, 1226 wmmoms) u  NN-
0 0 aumonpormTriaamusa (10.68 mit, 61.29 mmons) 8 DMF

(5 min) mepememBaiu B TeueHHe S MuH, nodasisuin 2-(7-aza- 1 H-6enzotpuason-1-un)-1,1,3,3-
teTpameTunyponuii rekcapropdochar (HATU) (5.59 1, 14.71 MMOIIB), U pacTBOP NEPEMEIIUBATH
B TeyeHue | 4, mocie yero nodasisumu 1-Boc-3-amunomupponuaus (2.68 mi, 14.71 MMons), u
PEaKLMOHHYK) CMeChb IepeMELIMBAaIy IpH KOMHATHOM TeMmmeparype B TedeHue 24 4.
PacTBopurens yaansiy noa NOHWKEHHBIM JaBJIEHUEM C TIOTYYEHHUEM OPAHIKEBOTO MACISTHICTOTO
TBEPIOrO BeLIeCTBa, KOTopoe pactBopsuin B EtOAC 1 mpoMbIBaii BOJOH U 3aTEM PacCOJIOM U
BeicymuBamu  (MgSQs). OpraHuueckue BelecTBa KOHLEHTPHPOBAIM TIOA TOHM)KEHHBIM
JABJICHUEM C TOJIyYEHHEM OpPAaH)XEBOrO0 TBEPAOro BellecTBa. JlOMOJHUTENBHON OYMCTKOWU C
noMmomibio ¢um-xpomarorpaduu, smoupyst 30-50% EtOAc B nerponelinoM >dupe, moaydaiu
mpem-6ytiun  3-[[2-(4-Opom-2-meTokCcHu(EHOKCH )alle THII | aAMUHO |THPPOTUAHH- | -kapOoKcHIaT
(3.74 1, 8.71 mmonb, 71% BBIXOO) B BHIE KEITOTO Macja, KOTOPOe MPEBPATHIIOCH B MEHY MOA
BakyymoM. JKX-MC (ES”, Meron C): 3.02 mun, m/z 430.9 [M+H]". 'H SIMP (400 MI'u, DMSO-
de) 6 8.22 (s, 1H), 7.16 (d, J = 2.3 I', 1H), 7.05 (dd, J = 8.6, 2.3 I', 1H), 6.85 (d, J = 8.6 I'Ly,
1H), 4.48 (s, 2H), 4.25 (t,J/ =6.2T'u, 1H), 3.81 (s, 3H), 3.45 (td,/ = 13.1, 12.0,6.2 'y, 1H), 3.31-
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3.22 (m, 2H), 3.07 (dd, J = 11.0, 5.0 'y, 1H), 2.02 (dt, J = 13.4, 6.7 T, 1H), 1.79 (s, 1H), 1.41
(s, 9H).

Tabauna 7
IIpomexxyTouHoe Crpykrypa KX-MC
coequHenue No.
>?LC') M C, 298 /z 428.0
eron C, 2.98 muH, m/z .
53 O/B\C[O\ . OH .
M+
O/\n/N [M+Na]
O
Se
54 o,B\@[o\ ] Meron C, 2.64 mun, m/z 378.1
H +
N [M+H]
o \Eo
0]
g
55 OIB\@iO\ . Meron A, 1.27 mun, m/z 379.0
@) N
T

IIpome:xkyTouHOe coennHenue S6: 2-merokcu-4-(4,4,5,5-rerpamerni-1,3,2-nuokcadopoian-

2-n.11)-N-(2,2,2-Tpnq)TopaTnn)ﬁeﬂsaMnn

~N ~N
0 0 0 0
_ eon CF3CH2NH2 .
0 N
T3P THF H/\fF
Br 65°C Br

Pd(dppf)Cl,, KOAC,
Buc(nuHakonaTto)aubopoH

85°C

Craaus 1: 4-6pom-2-meTokcHOeH30HHasi KHCJI0TA

Metun 4-6pom-2-merokcubdensoar (3.00 r, 12.24 MMOJIb) MepeMeInuBail B CMECH THIPOKCUIA
Hatpust (20 mi, 20 mmose) 1 THF (20 mur) mpu 40°C B Teuenune 18 u. Cmech 3aTeM OXJIaKAATH 10
KOMHATHOU T€MIIepaTypbl, U OPraHUYECKUI PACTBOPUTEND YAAISAIN O BaKyyMoM. IlonydenHbIi

B pe3yJIbTaTe PacTBOP MEPEMEIINBaIU U JOOABISUTH 1O KaruisiM KoHneHTpupoBanHyo HCI no pH
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~5. DTO BBI3BAJO BBIAENEHHE OEJOro TBEPAOTO BELIECTBA, KOTOPOE OTQPHIBTPOBBIBAIH U
BBICYIIUBAJIN IO/l BaKYyMOM C MOJy4eHHeM 4-OpoM-2-MeTOKCHOeH30iHOoN Kucnotsl (2.69 T,
11.64 mmoib, 95% Beixon) B Bune Gesoro Teepaoro Bemecrsa. CBOXX-MC (EST, Meton A),
1.43 Mun, m/z 231.0, 233.0 [M+H]". 'H SIMP (400 MI'u, DMSO-ds) 8/ppm: 12.85 (1H, s), 7.58
(1H,d, J =8.0l'm), 7.34 (1H, d, J = 1.6I'n), 7.20 (1H, dd, J = 8.0I'y, 1.6I'm), 3.84 (3H, s).
Craaus 2: 4-6pom-2-metoxcu-N-(2,2,2-Tpudgrop3aTHia)deHsamua

IMpormmngocdonosbrii anruapun (10.4 mi, 17.46 MMoIib) 1OOABIISUTH K TEPEMEIIAHHOMY PacTBOPY
tpudropsTrnamuna (0.93 mi, 11.64 mmons), 4-OpomM-2-MeTOKCHOeH30iHON KucnoThl (2.69 T,
11.64 mmonp) u THF (100 mu1) mpu KOMHATHOU Temrieparype B atMmocdepe aszora. Peakuuro
HarpeBanu A0 605°C B TeueHue 72 4, 3aTeM OXJaXKHAIU AO KOMHATHON TeMIepaTypbl, U
pacTBOpUTENb yAAsUIM 1oj BakyymMoM. OCTaTok OYHINAIM C IOMOIIBIO KOJOHOYHOH
xpomatorpaduu, smoupys 0-100% EtOAc B merponeitnom s>¢dupe, ¢ noiyueHuneMm 4-6pom-2-
meTokcu-N-(2,2,2-tpudropatun)oenszamuna (2.30 r, 7.37 mmonb, 63% BBIXOA) B BHAE Oenoro
teepnoro semectsa. CBIKX-MC (ES*, Meron A), 1.73 mun, m/z 312.0,314.0 [M+H]". 'H SIMP
(400 MI'y, CDCl3) 6/ppm: 8.14-8.07 (1H, brs), 8.11 (1H, d, J = 8.8I'ny), 7.28 (1H, dd, J = 9.4I'ny,
2.0T'm), 7.18 (1H, d, J = 2.0I'm), 4.16 (2H, qd, J = 9.2I'y, 6.4I'), 4.03 (3H, s).

IIpomexyTouHoe coennHenue S6: 2-merokcu-4-(4,4,5,5-rerpamerni-1,3,2-nuokcadopoJsian-

2-m1)-N-(2,2,2-Tpudrop3THi)deH3aMux
Kommneke [1,1'-6uc(mupenundocduno)pepponen|namianus (II) ximopuna auxnopmerana (471

mr, 0.58 w™Mmonp) pobaBnsii K mepeMelnaHHOW cmecu 4-Opom-2-merokcu-N-(2,2,2-

tpudropaTin)denzamuna (1.80 r, 5.77 mmons), 6uc(nmuHakonato)nudopona (1.76 r, 6.92 mmons),
anerata kamust (1.70 r, 17.3 mmonb) u 1,4-muokcana (20 mu1) mpu KOMHATHOH TeMmeparype.
Peakumto nerazuposaiy, mpoayBaiu a30ToM u nepemernnsaiu mpu 85°C B Teuenue 1 4. Peakiuto
OXJIAKAIH 10 KOMHATHOW TEMIIEPATyPbl, H PACTBOPHUTENb YAASUIN MOJ BakyyMoM. JloOaBisiin
EtOAc (50 mn), monydeHHYIO B pe3yJibTaTe CyCHEeH3UIO (UIBTPOBAIU Yepe3 CJIOW LEeNuTa, U
ocanok Ha puibTpe npombiBad EtOAc (50 mir). @unbTpaT KOHLIEHTPHPOBAJIH IO BAKYYMOM, U
OCTaTOK OYHIIAJIN C TIOMOIIBIO KOJOHOYHOH (uiu-xpomaTtorpaduu, smoupyst 0-100% EtOAc B
neTposieHoM 3dupe, ¢ monydeHueM 2-MeTokcu-4-(4,4,5,5-rerpamerun-1,3,2-nruokcadboponan-2-
wi)-N-(2,2,2-rpudropatin)denzamuaa (1.90 r, 5.29 mmons, 92% BbIXOA) B BHIE KOPHUUHEBOTO
Macna, KoTopoe 3ateepaesano npu crosauu. CBOXX-MC (ES™, Meron A), 1.89 mun, m/z 360.3
[M+H]". 'H AMP (400 MI'u, CDCls) 8/ppm: 8.37-8.31 (1H, m), 8.22 (1H, d, J = 8.0I'y), 7.54
(1H, d, J = 8.0I'm), 7.43 (1H, s), 4.23-4.14 (2H, m), 4.06 (3H, s), 1.38 (12H, s).
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Ilpome:xxyTouHOe coenuHenne S7: N-uzonponmi-2-[2-merokcu-4-(4,4,5,5-rerpamerna-1,3,2-

AHOKCA00POJIAH-2-HJ1)AHUJIHHO | aeTaMujg

)24 2-(4-bpom-2-mMeToKCcHaHuINHO)-N-u3onponmianeramun (110 wr,

O

O"‘B O 037 wmmomnp), amerar kamus (79 wr, 0.81 wmmomb) U

\CE ouc(nnaakonaro)nudopoH (104 mr, 0.40 MMOIB) CyCIEHIUPOBAIH B
NH

o L4-nuokcane (1.46 mn). CycneH3uro 3aTeM J1erasupoBajy a30TOM B

HN TeyeHue S MUH 3aTeM  A00aBIsIM  KOMILIEKC [1,1-

7/ ouc(nudennndochuno)peppoLeH | namiaaus (ID) XJopuaa
nuxjiopmetana (15 mr, 0.02 mmoinb). CMeCh JOMONHUTEIBPHO Iera3upOBaJIi B TEUSHHE €I1e 5 MUH,
3ateM HarpeBanu 10 80°C ¢ mepemMelIMBaHUEM Ha MPOTSKEHUM HOYM. PeakllMOHHyHO cMech
OCTaBJSUIN OXJIAKAAThCA 10 KOMHATHOH TeMmmepaTypbl, (UIBTPOBAJIM 4Yepe3 CJIOH ILIeNuTa,
koTopblil mpombiBa EtOAc. @unbTpaT KOHLEHTPUPOBAIH IOJ MOHM)XEHHBIM N1aBJICHUEM, U
OCTAaTOK OYMINAIN C TIOMOIIBIO KOJIOHOYHOH (pdin-xpomarorpaduu Ha cuiikarene, moupyst 0-
40% »>TUianeTaTOM B TNETPONeHHOM 3¢dupe, ¢ moiydeHHeM N-H30mpomnui-2-[2-MeTokcH-4-
(4,4,5,5-tetpamerui-1,3,2-nuokcaboponan-2-ui)anumHo Janeramuaa (58 mr, 0.16 mmonb, 45%
BBIXOJ[) B BUIE JKEJITOIO Maclia, KOTopoe 3arsepaesaso npu crosauu. CBOXX-MC (ES™, Meron
A): 1.75 mun, m/z 349.2 [M+H]". '"H AMP (400 MI'u, CDCls) § 7.37 (dd, J = 7.8, 1.2 T, 1H),
720(d,J =1.0Tu, 1H), 6.49 (d, J = 7.8 ', 1H), 4.18-4.08 (m, 1H), 3.92 (s, 3H), 3.79 (s, 2H),
1.33 (s, 12H), 1.09 (d, J = 6.6 T'y, 6H), 2 H 3ameHsiembie.

Craaus 1: 2-(4-0poM-2-MeTOKCHAHUJINHO )-/N-H30PONMUIALE TAMHU
Br ONQ K pactBopy 2-xnop-N-uzonponmnaneramuna (201 mr, 1.48 mmonb) B
\C[NH sta”ode (1.73 miu) nobasnsim 4-6pom-o-anm3uaus (300 mr, 1.48 Mmoub) u
O  kapbonar kamust (615 mr, 445 mmoinb). PeakIMOHHYK CMeCh 3aTeM
HN ocTtaBisnn nepeMeniuBatbess npu  80°C  Ha MPOTSDKEHHUH  HOYU.

PeakunoHHYIO CMeCh OXJIAKAATU JO KOMHATHOW TEMIepaTtypbl H
KOHLIEHTPUPOBAJIH MO MOHWKEHHBIM JaBiieHneM. Octarok nepenocuin B EtOAc u mpombiBaiu
NaOH (4.0 M). Bonnsiii cioii skctparupoBain EtOAc (x 3), opranudeckue cjiou o0beIUHSLIH,
NPOMBIBAJIM  HACBHIIEHHBIM  paccojioM, BbicymmuBaiu Hax NaxSOs, QuubTpoBaM U
KOHLIEHTPUPOBAJIM TIOJ MOHWKEHHBIM AaBlieHHeM. OCTaTOK OYHINAIN C IOMOIIbBI O0OpaIieHHO-
¢azosoii xpomaTorpaduu, smroupyst 30-50% aneronurpusiom (¢ nodasnenuem 0.1% MypaBbHHOMN
KUCJIOTh) B Bone (¢ mobasnerneM 0.1% MypaBbHHOH KHCIOTHI) ¢ mosnydeHHeM 2-(4-Opom-2-
MeTOKCHaHWINHO)-N-n3onpommwianeramuna (110 mr, 0.36 mmonb, 25% BbIx0n) B BHIE Oenoro
teepnoro Bemectsa. CBOKX-MC (ES™, Meron A): 1.65 mun, m/z 301.2 [M+H]". '"H AMP (400
MI'y, CDCl3) 6 6.98 (dd, J =83, 2.7T'y, 1H), 6.90 (d, J = 2.0 I'y, 1H), 6.47-6.41 (m, 1H), 6.34
(d,/J=83Tm, 1H), 4.18-4.08 (m, 1H), 3.87 (s, 3H), 3.73 (s, 2H), 1.11 (d, J = 6.6 'y, 6H).
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Ilpome:xxyTouHoe coenuHenue S8: 2-merun-6-(4,4,5,5-rerpamernn-1,3,2-auoxcadoponan-2-

ui)-3,4-AUrnAPpOU30XuHOJIHH-1-0H
QL 6-bpom-2-metun-3,4-guruaponsoxunonus-1-os (250 wmr, 1.04
O

O
: MMOJIb), Ouc(rimHakonaro)nubopoH (397 wmr, 1.56 mmonb), auerar

-B

m\ kamusi (306 wmr, 3.12 mmonb) u 1,4-muokcan (10 mur) merasupoBaiiu
o OapboTtupoBaHueM a3ora, 3areM no0aBmsum  Komrieke [1,1'-
ouc(mudennndocpuno)peppoueH|namnanus (II) xnopuna nuxmopmerana (85 mr, 0.10 Mmonb) u
nornonHuTenbHbIil 1,4-muokcan (10 mur). IlonmydeHHyI0 B pe3ysibTaTe CMECh JOTOJHUTENBHO
JerasupoBanu U 3ateM HarpeBanu a0 95°C B TeueHue 18 4. PeaklIMOHHYIO CMECh OCTaBJISIN
OXJIAXK/IaThCsl 0 KOMHATHOM TeMmIepaTypbl U (pUIbTPOBAIN Yepe3 clol 1enuta. PactBopurenu
BbIIIapUBaJIU c MIOJIyYEHUEM HEOUYHIIEHHOro  2-meTui-6-(4,4,5,5-rerpamerni-1,3,2-
nuokcadopoan-2-ui)-3,4-IUruIPON30X UHOJIMH-1-0Ha B BHe Kopu4yHeBoW cmoibl. CBIXKX-

MC (ES™, Merox A): 1.71 mun, m/z 288.2 [M+H]".

IlpomexkyTOUHOE coeTuHEHHe 59: 7-(4,4,5,5-Trerpamerni-1,3,2-nuokcadoposian-2-

HJI)XpOMAaH-4-0H
Cnenys cioco0y moyyueHusi MPOMEKYTOYHOTO COSNUHEHHsI 58, MPUMEHsIs
Q\fé o. /-Opomxpoman-4-on (500 mr, 2.2 mMmonb) U Ouc(MMHAKONATO)AHOOPOH
° \©;g (1678 wr, 6.61 wmmomnb), mnonyyanmu 7-(4,4,5,5-rerpamerun-1,3,2-
O  Auokcaboponan-2-um)xpoman-4-ox (422 mr, 1.54 mmons, 70% BbIxOx) B
Buze npospaunoi cmonsl. CBOKX-MC (ES™, Meton A): 1.88 mun, m/z 275.2 [M+H]".

IIpomMe:xyTOUHOE coeITHHEHHEe 60: N-|2-meTokcu-4-(4,4,5,5-rerpamernn-1,3,2-

auokcadopoan-2-ui)deHuns | nponaHaMug
Crnenys criocoOy mosiydeHusI MPOMEKYTOYHOTO COeIUHEHUS 58, PUMEHSIs
)25/ 5 N N-(4-6pom-2-merokcudenunm)nponanamun (255 wmr, 099 wmmonb) u
\Oi ouc(nuHakonato)audopoH (281 mr, 1.09 MMOJIB), MONTy4Yau HEOUUIIEHHBIN
" N-[2-merokcu-4-(4,4,5,5-rerpamerun-1,3,2-nuokcadoponan-2-
wi)enwn Jnpornasamuy (302 Mr, pacyeTHbIH KOJUYECTBEHHBIH BBIXOJ) B
Buje sxenroro Macia. CBOYXKX-MC (ES™, Meton A): 1.81 mun, m/z 306.3 [M+H]". 'H AMP (400
MI'y, CDCl3) 6842 (d,J =791, 1H), 7.88 (s, 1H), 7.44 (dd,/ =80, 1.0, 1H), 727 (d, J =
1.1T), 3.92 (s, 3H), 2.49-2.38 (m, 2H), 1.34 (s, 12H), 1.31-1.24 (m, 3H).
Craaus 1: N-(4-0pom-2-MeToKCH(EeHHT)IPONTAHAMH/
Br O K pacrBopy 4-6pom-o-anusuansa (300 mr, 1.48 mmounb) u TpusTHinamusa (0.21
\(:[ w1, 1.48 mmonb) B DCM (1.86 mi) nobasmnsim nponuonmixiaopun (0.13 mi, 1.48

NH

o MMOJIb) TIO KaIUIsIM IPH KOMHATHOW Temreparype. PeaknMoHHYI CMech

OCTaBJISUTH MEPEMEIIUBAThCS B TedeHre | 4. PeakIMOHHYIO cMech pa3OaBisiu
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DCM, mpombiBaiu BOJOH M HachILIEHHbIM paccosioM. OpraHudeckuil ol BbICYLIMBANIU Haj
NazSOs, GpunbTpOBay, U 3aTEM PACTBOPUTEIND YIAAISIIH IO/ MOHWKEHHBIM faByieHneM. OcTaTok
OUHIIAJIA C TIOMOINBI0 KOJIOHOYHOH (am-xpomarorpadguu Ha cunmukarene, smoupyst 0-40%
EtOAc B nerponeitnom sdupe, ¢ noiaydenuem N-(4-0pom-2-merokcudenmn)nponasamuna (309
mr, 1.19 mmons, 81% Bbixon) B Bue xenaroro Maciaa. CBOXX-MC (ES™, Meton A): 1.64 mun,
m/z 258.1 [M+H]". 'H IMP (400 MI'u, CDCls) § 8.30 (d, J = 8.7 ', 1H), 7.72-7.62 (m, 1H),
7.08 (dd, J =8.6,24 Iy, 1H), 6.99 (d, J = 2.1 I'y, 1H), 3.88 (s, 3H), 2.42 (q, J = 7.6 'y, 2H),
1.25 (t,J =7.5Ty, 3H).

IIpoMexyTOUYHOE coelViHEeHUe 61: 1-[2-meToKcH-4-(4,4,5,S-Terpamern-1,3,2-

AHOKCca0opoaaH-2-ui)deHnn]-3-MeTHIMOYeBHHA
Cnenyst crmoco0y TONydeHUsI MPOMEKYTOYHOIO COeOuHEeHHs: 58,
QO\,I‘B O npumensist 1-(4-0pom-2-meTokcudennn)-3-metunmoueBuny (127 wr,
\C[ 0.49 mmonb) u Ouc(nunakonaro)naudbopon (137 mr, 0.54 mMmoub),
2\ MOJTy4aJid 1-[2-meTokcu-4-(4,4,5,5-rerpamerm-1,3,2-
© N nuokcaboponan-2-wn)dennn|-3-merunmouesuny (151 wmr,  0.59
MMOJIb, 100% BbIXOM) B BHAE kenTo-opamkesoro mMacna. CBOXX-MC (ES™, Meron A): 1.62
muH, m/z 307.3 [M+H]". 'H AMP (400 MI', CDCl3) § 8.08 (d,.J = 8.5 Ty, 1H), 7.43 (dd, J = 8.0,
1.2 T, 1H), 7.25-7.24 (m, 1H), 6.91 (br s, 1H), 4.71-4.53 (br s, 1H), 3.89 (s, 3H), 2.87 (s, 3H),
1.34 (s, 12H).
Craaus 1: penna N-(4-0pom-2-meTokcupenu)kapéamar
Br ONG K pactBopy 4-6pom-o-anuzuauna (300 mr, 1.48 mmonb) u nupuguna (0.01 Mo,
\©:NH 0.11 mmonb) B aTrnanerare (2.55 mi) nobassuiu penmnxiopdopmar (0.2 mu,
Oél\o 1.56 wmmonp) ¢ mnepememmBanueM mnpu  0°C. PeakMoOHHYIO CMecChb
NepeMeIIuBaId HAa TPOTSHKCHUM HOYHM TPH KOMHATHOW TeMmmeparype.
@ PeakimoHHy0 cMech MPOMBIBAIKM BOAOW (x3) u BeicymmBanu Haax NaxSOs
nepen ¢punsrpoBanneM. PUIBTPAT KOHLUEHTPUPOBAIH MO BAKyyMOM, M OCTATOK OYHINAIH C
MOMOIIBIO KOJIOHOUHOH (udin-xpomaTorpadum, smoupys 0-45% EtOAc B netponeiinom 3dupe,
¢ nosyuenueM pernn N-(4-0pom-2-merokcudennn)kapdamara (400 mr, 1.24 mmods, 84% BbIxon)
B BUJI€ HE COoBCeM Oenoro Teepaoro semectsa. CBOXX-MC (ES™, Meton A): 1.99 mMun, m/z
322.2 [M+H]". 'H IMP (400 MI', CDCl3) § 8.03 (d, ./ = 8.2 ', 1H), 7.53 (br s, 1H), 7.45-7.39
(m, 2H), 7.28-7.24 (m, 1H), 7.24-7.19 (m, 2H), 7.13 (dd, / =8.7,2.1 'y, 1H), 7.05(d, J=2.0 I,
1H), 3.94 (s, 3H).
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Craaus 2: 1-(4-0pom-2-meTokcH(PpeHHT)-3-MeTHIMOYEBHHA

Br\@[O\ K pactBopy ¢enun N-(4-6pom-2-merokcudenmn)kapdbamara (400 mr, 1.24

NH mmoJib) B DCM (4.97 mi) noGasnsimu pactBop merwiamuna (2.0 M B THF)

o )\N _ (0.62 mu, 1.24 mmonb). Peakunonnyro cmechk nepememnsanu mnpu 35°C B

H  teuenne 10 nHeil. PeakIMOHHYIO CMECH KOHLIEHTPUPOBAIHU MOJ BAKYYMOM,

OCTAaTOK OYHILAJU C TOMOLIBIO KOJIOHOYHOMH (piauI-xpoMarorpaduu Ha cuiiukarene, smoupys 20-

100% EtOAc B nerponeiinom s¢upe, 3atem 0-10% MeOH B DCM, ¢ nonyuenuem 1-(4-6pom-2-

meTokcupenw)-3-mMerrunmoueBunbl (127 mr, 0.49 mmonb, 39% sbixon). CBOXKX-MC (ES™,

Merton A): 1.46 mun, m/z 259.1 [M+H]*. 'H AMP (400 MI'u, CDCl3) 6 7.97 (d, J = 8.6 T'ny, 1H),

7.07 (dd, J = 8.6, 2.0 I', 1H), 6.96 (d, J = 2.1 I'y, 1H), 6.68-6.63 (m, 1H), 4.57-4.47 (m, 1H),
3.85(s, 3H), 2.86 (d, J = 4.8 'y, 3H).

O0wmwuit cnocob NOJIy4eHHs NPOMEKYTOYHBIX coeJHHEeHHI 62 H 63

i) KOtBu, EtOH,

BT\CEX j aTun6pomaveTat Br\@[xj H,0, 60°C Br x]
N Nal, K,COs,, N ii) 2-amuHonpona, [ I N
H Kfo

DMF, 110°C T3P, DCM, r.t. o

OEt HN
X= CHz, o) 7/

Buc(nmHakonaTo)ambopoH,

Pd(dppf)Cl,, KOAC,
1,4-anokcan, 110°C

e,
)

0

HNY

Craaus 1: 3tua 2-(6-6pom-3,4-nuruapo-2 H-xuHouH-1-um)auerar
Br 6-bpom-1,2,3 4-terparugpoxunonus (250 wmr, 1.18 wmonp), 3THA
\(:(N\/l opomarnerar (0.18 mur, 1.65 mmonb), noaun Hatpust (265 mr, 1.77 MMonb) u
Kfo kapOonat kanus (326 mr, 2.36 mmons) B DMF (2 M) Harpesanu o 110°C,
OFt ¥ TOIYYEHHYI0 B  pe3yJbTaTe  OKeNTYI0 CYCICH3HIO  OCTaBJIUIM
nepeMeInBaThCs PU STON TeMnepaType B TeueHne 1 4. Peakiuro ocranasimuBaiy Bogoi (50 m)

u skcrparupoBanu EtOAc (3 x 25 wmu). OpraHuueckue ciou coOHpany, BBICYLIHUBAIN HaJ

cyabarom HaTpus, GUIBTPOBAIIH U BBIIAPUBAIIN IO BAKYYMOM C MOJTy4eHUEeM 3T 2-(6-0pom-
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3,4-nmurunpo-2H-xunonun- 1-mn)anerara (383 mr, 0.87 mmoib, 74% BBIXOA) B BUIE OPAHKEBOTO
macna. CBOXX-MC (ES™, Meron A), 2.04 mun, m/z 298.0 [M+H]".
Craaus 2: 2-(6-6pom-3,4-aurnapo-2H-xunoaun-1-u1a)-N-u3onponuianeramusg
Br: 2-(6-bpom-3,4-nurunpo-2 H-xuHonus-1-un)anerar (360 mr, 1.21 mmonb)
\O\/Nj pactBopsuiu B sTaHoie (3.5 mun) u Bome (0.50 wmun). [Jobaenmsmm 2-
O  Merwinpomnan-2-onat kamus (203 wmr, 1.81 mMMomnb), U CMeCh OCTaBJISLITU
HN nepememnBarbecst npu 60°C B Teuenume 30 MuH. Peakuuro ocraBisnu
7/ OXJIAXKIAThCsl 10 KOMHATHON TeMIepaTypbl U JOMOJHUTEIBHO OXJIAXKIaIH
nobasnenueM jbaa. K stoit monHocTeiO pacTBOopuMOii cMmecu nodasisuin 1 M pacrsop HCI no
nosiBnerns ocaaka (~ pH 2-3). Ceernblil KenTO-OpaHXKEBBIH OCANOK OT(HIBTPOBBIBAIH,
NPOMBIBast JIEAsSHOM BOAOWU. TBepaoe BeELIECTBO MPEBPATWIOCH B OPAHMKEBYK) CMOJY MOCIHE
¢unbrpoBanuss. Cmonmy cmbiBanu ¢ ¢uubTtpa ¢ nomoumpro DCM. Opranundeckuil cioi
BeicymuBanu Hax NaxSO4 u punbrposanu. K ¢punsrpary cpasy nobassiu 2-amunomnpornas (0.1
mi, 1.21 Mmoib) ¢ mocneayromum godasneHreM npomnuidochonosoro anruapuna (0.36 mu, 1.21
MMOJIb), © CMeCh NepememuBaiy B TedeHne 20 MuH. PeakumoHHyI0 cMech 3aTeM pa30aBisuin
BOAOH 1 3kcTparupoBanu DCM. Opranmueckuii cioii Boicymmsain Hax NaxSOs, punbTpoBanu u
KOHLEHTPUPOBAJIH MO NOHUKEHHBIM 1aBJIEHUEM C MOJIy4€HHUEM HEOUUIIIEHHOT O JKEITOr0 Maca.
JIOTIOSTHUTEIBHON OUHUCTKOW ¢ TIOMOLIBEO KOJIOHOYHOH (hydin-xpomarorpadu, smoupyst 5-95%
STHJIALIETATOM B MeTposieitHoM 3¢dupe, monydanu 2-(6-0pom-3,4-nurunpo-2H-xuHonus- 1 -ui)-N-
uzonponwitaneramun (214 mr, 0.69 mmons, 57% Beixox) B Buze OecuBeTHOTro nopomka. CBIXKX-
MC (ES*, Meron A), 1.83 mun, m/z 311.1 [M+H]".

IIpomMe:xyTOUYHOE coeTHHEHHEe 62: N-uzonponuni-2-|6-(4,4,5,5-rerpamernn-1,3,2-

auokcadopoaan-2-ui)-3,4-nuruapo-2 H-xunoaun-1-uiaaneramun
Cnenyst crocoOy MONy4eHHUs] MPOMENKYTOYHOTO COEOUHEHHsS 58,

O
| NPUMEHSS 2-(6-6pom-3,4-nurunpo-2 H-xuHonuH- 1 -ui)-N-

O/B\(:(j W30MpONUIaleTaMusa (100 MT, 0.32 MMOJIb) u
N ouc(nuHakonaro)aqubopor (106 mr, 0.42 mMmone), momydamu N-
© usonponmi-2-[6-(4,4,5,5-rerpameruin-1,3,2-nuokcadoponan-2-u)-
HNT/ 3,4-nurunpo-2 H-xunomue-1-wunaneramun (139 mr, 0.31 mmorb,
97% BeIxON) B BUE npo3paunoi cmonsl. CBOXX-MC (EST, Meron
A), 1.91 mun, m/z 359.4 [M+H]".
CoenuHeHus1, MONyYEHHBIE CIIOCOOOM, aHAJIOTUYHBIM OIMMCAHHOMY BBIIIE, NMPUBENEHBI HUXKE B

Taoaune 8.

Ta6auua 8
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IIpomexxyTouHoe Crpykrtypa KX-MC

coeguHenue No.

e
o,B 0]
\C[ Merton A, 1.76 mun, m/z 361.4
63 N

Kfo [M+H]"
HN\(

IIpomMexyTOUYHOE coeViHEHU e 64: 2-|2-meToxcu-4-(4,4,5,5-rerpamerna-1,3,2-

Auokcadopoaan-2-ui)denn]-N-meTunaneraMmua

NO NO 0
Ox 2 2
o~ HO
OL  NH(I o NaBH, NaNO,, AcOH o
[ N 7 o< > ~
MeNO,, 90°C MeOH, rt. DMSO, 60°C
Br Br Br Br
(COCI),, DMF
MeNH,, DCM,

r.t.

0
\H (@)
O N
H
buc(nuHakonarto)anbopoH, KOAC O\
Bo
ﬁo_oﬁ

Pd(dppf)Cl,, 1.4-anokcan,
QOOC Br

Craaus 1: 4-6pom-2-metokcu-1-[(E)-2-uuTpoBunni|éenson
NO, Hutpomeran (4.19 wmn) poGaBmsiim B kojly, comepskamyr  4-Opom-2-
X merokcuOensanpaerun (300 mr, 1.4 mmonb) u auerar ammonus (140 wmr, 1.81
O~ MMotb). Peakiuro 3arem ocraBisuim nepemernnBathes mpu 90°C B Teuenune 90 MuH.
PeakMOHHYI0 CMECh OCTaBISUIM OXJIQXKIATBCSI OO KOMHATHOH TeMIepaTypbl U
Br pasnmersii  MeXIy HACBIIEHHBIM pacTBOpoM OukapOoHarta Hatpus u DCM.
Bopnbiit cnoit skctparupoBain DCM  (x 3). OObenuHeHHblE OPraHUYECKHE SKCTPAKTHI
oOpenuHsY, (GUIbTpoBANIU uepe3 ruapodoOHY0 (PUTTY, W pPaCTBOPUTENb YOASIH IOJ
NOHMKEHHbIM ~ JaBJIEHHEM C TIOJyY€HHEM HEOUHINeHHOro 4-0pom-2-metokcu-1-[(F)-2-
HuTpOoBUHWI |OeH30na (332 wmr, 1.29 mmonb, 92% BBIXON) B BHIE OPAaHKEBOTO Macjia, KOTOPOe

cpasy MCrosb30Banyu Ha cneayromei craguu. CBOXX-MC (EST, Meron A): 1.91 mun, m/z 258
[M+H]".
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Craaus 2: 4-6poM-2-meToKcH-1-(2-HUTPOITHT)0eH30.1
NO, boporuapun Hatpus (53 wmr, 1.42 mmonb) noGaBnsian K pacTBopy 4-Opom-2-
metokcH-1-[(E)-2-aurpoBunmn|6enzona (332 mr, 1.29 mmonb) B meranone (4.29
MJI), ¥ PEAKIHIO OCTABJUIM IMEPEMEIINBAThCS NMPU KOMHATHOH TeMIeparype B
TeueHue 1 4. Peakumro 3aTeM 0CTOPOKHO OCTaHABIMBAIN HACHIIEHHBIM PACTBOPOM
Br XJOpUAa aMMOHHs, U BOAHBIM CJIOM Tpu pasza skcrparupoBain DCM.
Opranudeckne 5KCTpakThl 00BenMHAIM, (puiabTpoBanu uepe3 ruapodoOHyr (GpuTTy, U Bech
pPacTBOPUTENb YAAJSUTM TOA TOHM)KEHHBIM JaBieHueM. OUHCTKOW C MOMOINBIO KOJIOHOYHOH
¢dmm-xpomarorpaduu Ha cuukarene, smoupyst 0-15% sTunaneratom B meTponeiHoMm 3¢upe,
nojy4anu 4-0pom-2-merokcu-1-(2-autpoatun)oenson (91 mr, 0.35 mmons, 27% BbIXOA) B BUIE
npospaunoii cmonsl. CBOXX-MC (ES™, Meton A): 1.86 MuH, MacC-HOH HE OOHAPYIKEH.
Craaus 3: 2-(4-0poM-2-MeTOKCH(PEHHUIT)YyKCYCHASI KHCJIOTA

0 Hutput Hatpus (90 mr, 1.27 mmonb) mobaBisiiu K pacTtBopy 4-Opom-2-
HO MeToKcH-1-(2-uutpostun)densona (132 mr, 0.51 mmoss) B DMSO (1.27 mi) u

O~ nensHoit ykcycHoi kucnote (0.29 mu, 5.07 MMOJb), U PEaKLMOHHYIO CMECh

nepemewuBanu npu 60°C Ha NPOTSHKEHUU HOYU. 3aTeM PEaKLMOHHYIO CMECh
Br OCTaBJISUIM OXJIAXKAATHCS O KOMHATHON TeMIepaTypbl U nogkucsanu ao pH 1
BoAHBIM pactBopoM 2 M HCl. DTy cmech pasgensianm MexKOy STHIALETaTOM M  BOIOM.
Oprannueckuii CJIOW JABakKIbl TPOMBIBAJIM BOJIOH, HACHIIIEHHBIM pPAaCTBOPOM paccoJa,
BBICYIIUBAJIU HAJI CYJIb()aTOM HATPUsL, QUIBTPOBAJIH, U PACTBOPUTEID Y IAJSLTH MO TOHUKEHHBIM
nasyieHreM. OUYHCTKOW € TIOMOILIBKO KOJIOHOYHOH (udmm-xpomarorpaguu Ha CHITHKarese,
smoupys  0-25%  sTumaneratoMm B meTponieiiHOM  3dupe, mnonydanud  2-(4-Opom-2-
MeTOKCU(peHMT)YKCYCHY 0 KUCoTy (51 mr, 0.21 mmonb, 41% BbIXOI) B BHAE JKENTOrO Macia.
CBOXX-MC (ES*, Meton A): 1.53 mun, m/z 245.0 [M+H]".
Craaus 4: 2-(4-0pom-2-meTokcupeHu)-N-meTujianeTaMug

o] Kanmro DMF nobasnsum k pactBopy okcammixiopuaa (0.02 mi, 0.25 MMorb)

u 2-(4-6pom-2-merokcudernn)ykcycHou kucaotsl (51 mr, 0.21 mmons) 8 DCM

Iz

~ (1.04 mu1) mpu KOMHATHOH TeMIlepaType U OCTaBJSUT MEPEMEIINBAThCS TPU

KOMHaTHON Temmneparype B TeueHue 10 MHMH. 3aTeM pEakLMOHHYIO CMeECh
Br oxnaxxnanu 10 0°C u octopokHo nodasnsum 2 M pactBop merusnamuHa (0.26
mi, 0.52 mmonb) B THF. PeaknmoHHYI0 CMeCh OCTaBISUTH TMEPEMELINBATHCS MPU KOMHATHOU
TeMmrieparype B TedeHue 10 wmuH, pasgensanu Mexay Bopoii u DCM. Bonbliil crnoit
skcrparupoBain DCM (x3). OObenuHeHHBbIE 3KCTPaKThl (UIBTPOBATN Hepe3 THApodoOHYIO

¢bpuTTY ¥ BCe NeTyune BelecTBa YA O TOHKEHHBIM AaBieHneM. OYUCTKON ¢ TIOMOIIBIO

KOJIOHOUYHOH Xxpomarorpaduu, smoupys 40-100% sTumaneratoMm B TeTpoJeHHOM 3dwupe,
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nony4anu 2-(4-0pom-2-merokcudenmn)-N-merunaneramun (9 mr, 0.04 mmonb, 18% BbIxon) B
BujIe po3payHoii cmosibl. CBOXXX-MC (ES™, Meron A) 1.42 mun, m/z 260.1 [M+H]".

IIpoMe:RyTOUHOE coelVHEeHHe 65: 2-|2-merokcu-4-(4,4,5,5-rerpameruna-1,3,2-

auoxkcadopoaan-2-ui)denn]-N-meTunaneraMmun

0 Cycnensuto 2-(4-Opom-2-merokcudennn)-N-mermnaneramuna (21 mr, 0.08

\H MMOJIb), 6uc(nuHakonaTo)audopona (26 mr, 0.10 mmonb) u anetara kajus (20
SN mr, 0.21 mmonb) B 1,4-nuokcane (1.59 mi) nerasuposanu B atmochepe a3ora B

TEUEHUE 5 MUH, 3aTeM n00aBIISLIIH KOMILIEKC [1,1'-

O/B\O ouc(mudennndocpuno)peppouer|nammanus (II) xnopuna auxnopmerana (6

mr, 0.01 mmonp). Cmecp nerasupoBajid B TEUEHHE ele 5 MUH U 3aTeM

HarpeBasiu A0 90°C Ha MpPOTSIKEHUM HOYU. PEaKIIMOHHYIO CMeCh OCTaBJISIN
OXJIaXK1aTbCsl 10 KOMHATHOW TeMIIepaTypbl, (pUIbTpOBaiu uepe3 CIOW LeauTa, U CJIOW LeIuTa
npombiBain DCM. @unbrpar cobupanu, u nodasisii Boxy. BomHblil ci0il SKCTparupoBaiu
DCM (x3). Opranudeckue 3KCTpakTbl (uiabTpoBamu uepe3 ruapodobuyro ¢purry, u
pPacTBOPUTENDb YAAJSUTM TOA TOHM)KEHHBIM JaBieHueM. OUnCTKOW C MOMOINBIO KOJIOHOYHOH
¢dmu-xpomarorpaduu Ha cunmukarese, smoupys 0-100% sTunaneraTromM B IeTPOJIeHOM ddupe,
MOJTyYaJIH 2-[2-metokcu-4-(4,4,5,5-terpameruin-1,3,2-nuokcaboponan-2-mn)peHun |-N-
metminaneramun (16 mr, 0.05 mmonb, 65% Beixon) B Buae npo3paunoit cmonbl. CBIXX-MC
(ES*, Meton B): 1.59 mun, m/z 306.3 [M+H]".

O6mui cnocod A:

3
R N R’
HN\NH PG-N N
0 KNCS, MeCN, pedniokc 2 = R3
CI)LR —_— £ NN
3aTem CHCI;, pedbniokc N PP
N~ R
(COCI), Rz H N
DMF,
CH,Cl,
)OJ\ HCI, MeOH
HO R 1
R
N\
HN
= X ,R3
AN
N/4 /)\R
Rz H N

Cnoco6 moiydeHHs COEIUHEHUS [0 HACTOSIEMy W300PETeHHUIO MIPEACTaBIeH HIDKE.
JIOTIOTHUTENBHBIE COCTUHEHUsI, KOTOPhIE MOTYT OBITh MOJYYEHbI AaHAJIOTUYHBIM CIIOCOOOM W3
KOMMEPYECKH JOCTYIHBIX XJopaHruapuaos win Ilpomexyrouneix coennnennn 11,13,19, 20-

23 ¢ ucnoap3oBaHueEM ob1ero crnocoda A, npencrasiens! B Tadaume 9.
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Ilpumep 1: N-[5-(4-meToxcudennn)-4H-1,2,4-rpuazon-3-unl-1H-ungazon-S-amun
AUTHAPOXJIOPHUA

N PactBop N-[5-(4-metokcudenmn)-4H-1,2,4-rpuazon-3-nil-1-
HN

TeTparuaponupan-2-ui-uaaason-S-amuaa (110 wmr, 0.28

N /E_lij MMonb) B xaopososiopore (1.25 M B MeOH, 0.38 wu, 0.48

H H)\Q\o/ MMOJIb) TI€PEMELIMBAIN MNpPU KOMHATHOH TeMIieparype B

*2HCI atmocdepe N2 B TeueHue 48 4. PacTBopuTenH ymaisui 1ox

MOHIKEHHBIM JIaBJICHHEM ¢ rosydeHueM N-[S-(4-meroxcudenmn)-4H-1,2,4-tpuazon-3-un|-1H-

uHa3on-S-amuHa auruapoxjopuna (10 mr, 0.28 mmonb, 99% BbIXO1) B BHIE O€IOT0 TBEPAOTO

semectsa. XKX-MC (ES*, Meton E): 5.84 mun, m/z 307.1 [M+H]". '"H IMP (500 MI'u, DMSO-

de): 8 9.69 (s, 1H), 8.04 (s, 1H), 8.01 (s, 1H), 7.96 (d, J = 9.0 I'y, 2H), 7.51 (d, J = 9.0 I'y, 1H),
7.42(dd,J=9.0,2.0Ty, 1H), 7.11 (d, J = 9.0 I'y, 2H), 3.83 (s, 3H).

Craaus 1: N-4-metoxcu-N-[(1-TeTparuaponupaH-2-uaIHHIA30J1-5-

WI)Kkap6amMoTHou|0eH3aMuA

N== K nmepememanHOMy pacTBOpy THOLMaHaTta Kamus (64

O /
Q/ N S 0 mr, 0.66 mmonb) B O6e3ogHoM MeCN (3.0 mu) mpu
NJJ\N)K@\ KOMHATHOH Temmnieparype B atMochepe N2 nobasnsiu
i A o~ 4-merokcubensoun xnopua (90 Mk, 0.66 MMoib), 1
cmech HarpeBanu nipu 85°C B Tedenue 3.5 4. CMech OCTaBISIIN OXJIAKIATHCS OO KOMHATHOMU
TEeMIepaTypsbl U 3aTeM (PUIBTPOBAIN O MOHMKEHHBIM NaBjieHueM. JlobGasmsmu 1-(TeTparuapo-
2H-nupan-2-un)-1 H-unpazon-S-amun (130 mr, 0.60 MMOJIb) ORHONM MOpUUEH, U PEAKIIHOHHYIO
CMeChb TepeMeIlNBaIM IPH KOMHATHOH TeMmIeparype B TEUEHHE OMOJIHUTENbHBIX 2 H.
PacTBopuTtenu ynansiy o MOHMKEHHBIM JaBJIEHUEM, H ChIPOE BELIECTBO OUUIIAIH C TIOMOLIBIO
KOJIOHOUHOH (puiu-xpomarorpaduu (Si02), smoupyst 0-8% MeOH B DCM, ¢ nonyuenuem 4-
meTokcu-N-[ (1-TeTparuaponupaH-2-winHAa30-5-ui)kapdbamoruomn |oersamuna (251 mr, 0.60
MMmoub, 100% BBIXOM) B BHIE EHUCTOrO OpaHkeBoro Teepaoro semectsa. JKX-MC (ES*, Meron
C): 3.39 mun, m/z 411.1 [M+H]*. 'H SIMP (500 MI'u, CDCls): § 12.64 (s, 1H), 9.05 (s, 1H), 8.12
(d,/J=2.0Tu, 1H), 8.05 (s, 1H), 7.88 (d,J =9.0 I'y, 2H), 7.64 (d, J = 9.0 'y, 1H), 7.56 (dd, J =
9.0,20I, 1H), 7.03 (d,/=9.0T'1, 2H), 5.73 (dd, / =9.0, 3.0 'y, 1H), 4.07-4.00 (m, 1H), 3.91
(s, 3H), 3.79-3.72 (m, 1H), 2.61-2.51 (m, 1H), 2.21-2.12 (m, 1H), 2.09 (dd, J = 13.3, 3.6 'y, 1H),
1.84-1.62 (m, 3H).



125

Craaua _2: N-[5-(4-metoxcudennn)-4H-1,2,4-tpuazon-3-unl-1-rerparuaponupan-2-uji-
HHAA30J-5-aMHH

O  Ns K nmnepememanHomy pactBopy  4-metokcu-N-[(1-

QN TeTparuApOnupaH-2-uaIuHAA30II-5-

/E_Rl wn)kapbamorromi|6ensamuna (246 mr, 0.60 MMoIb) B

H H)\Q\O ~/  xnopodopme (6.5 Mi1) mpu KOMHATHOH TeMIIEpaType B

armocepe N> nobasisuu runpat ruapasuna (146 Mk,

3.00 mmorb), u peakuunto Harpesaiu npu 65°C B Tedenue 3.5 4. CMech OCTaBIISAIH OXJIAKIATHCS

10 KOMHATHOM TeMmmepaTrypb, H 00pa3oBaBIIMIHCS B pe3yjbTaTe OCANOK coOupanu

(GunbTpOBaHNEM IIOJ NMOHWKEHHBIM JaBJ€HHUEM C mnosyueHueMm N-[S-(4-mertokcubenun)-4H-

1,2,4-tpuazon-3-unl-1-rerparunponupan-2-un-ugazon-S5-amuaa (11 mr, 0.28 mmomnb, 47%

BBIXOM) B BUJIE HE coBCeM Genoro Teepnoro semectsa. XKX-MC (ES™, Meron C): 2.63 mMuH, m/z

391.1 [M+H]".
CoenuHeHus1, MOJMy4YEHHbIE CIIOCOOOM, aHAJIOTMYHBIM OMHCAHHOMY BBIIIE, IPUBEACHBI HU)KE B

Ta0aune 9.
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IIpumep

CrpykTypa

KX-MC

H AMP

/ \

Merton E, 5.95 mums,
m/z 307.1 [M+H]"

'H SIMP (500 MI'u, DMSO-de): & 13.64 (s, 1H), 12.81 (s, 1H), 9.23 (s, 1H),
8.09 (s, 1H), 7.95 (s, 1H), 7.57 (d,J = 7.7 ', 1H), 7.53 (dd, J = 2.6, 1.5 T,
1H), 7.50 - 7.35 (m, 3H), 7.04 (s, 1H), 3.83 (s, 3H).

iy
é”ﬂ@{

Meron E, 6.15 mums,
m/z 337.1 [M+H]"

'H SIMP (500 MI'u, DMSO-ds): & 9.63 (br s, 2H), 8.04 (d, J = 1.0 T', 1H),
8.02 (d,J = 2.0 I'y, 1H), 7.50 (d, J = 9.0 'y, 1H), 7.42 (dd, J = 9.0, 2.0 T'wy,
1H), 7.20 (d, J = 2.0 T'w, 2H), 6.63 (dd, J = 2.0 T', 1H), 3.82 (s, 6H).

Meton E, 6.10 muH,
m/z 307.1 [M+H]"

TH SIMP (500 MI'w;, DMSO-ds): 5 9.41 (s, 1H), 8.10 (s, 1H), 8.04 (d, J = 7.5
'y, 1H), 7.99 (s, 1H), 7.55-7.49 (m, 1H), 7.47 (d, J = 9.0 T'w, 1H), 7.42 (dd, J
~9.0,2.0 Ty, 1H), 7.23 (d,J = 8.5 'y, 1H), 7.13 (dd, J = 7.5 'y, 1H), 3.98 (s,

3H).

Meron E, 5.86 mun,
m/z 321.0 [M+H]"

'H SIMP (500 MI'u, DMSO-de) & 12.38 (s, 1H), 9.15 (s, 1H), 8.15-7.97 (m,
1H), 7.92 (d, J = 8.5 T, 2H), 7.39 (dd, J = 9.0, 2.0 I', 1H), 7.34 (d, J = 9.0
Ty, 1H), 7.09 (d, J = 8.5 T, 2H), 3.83 (s, 3H), 2.45 (s, 3H).

Merton E, 5.83 mun,

m/z 392.1 [M+H]

'H SIMP (500 MI'u, DMSO-de): & 13.61 (s, 1H), 12.82 (s, 1H), 9.21 (s, 1H),
8.09 (s, 1H), 8.01-7.90 (m, 2H), 7.63-7.55 (m, 2H), 7.51-7.35 (m, 3H), 7.04 (s,
1H), 4.51 (s, 2H), 4.02-3.92 (m, 1H), 1.10 (d, J = 6.5 I'n, 6H).
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Merton E, 5.72 mums,

'H SIMP (500 MI', DMSO-de): & 13.38 (br s, 1H), 12.81 (s, 1H), 9.18 (s, 1H),

7 NN y 8.10 (s, 1H), 8.01-7.93 (m, 2H), 7.91 (d, J = 8.5 T, 2H), 7.42 (s, 2H), 7.09 (d,
N N)\Q\ N\( m/z 392.1 [M+H]*
HoN o/\\g J=8.5Tw, 2H), 4.51 (s, 2H), 3.96 (m, 1H), 1.10 (d, J = 6.5 ', 6H).
s IH SIMP (500 MT'ti, DMSO-de): 8 9.50 (s, 1H), 8.03 (s, 1H), 8.01 (s, 1H), 7.82
. Ve o Merton E, 5.68 mun, | (d,J = 7.8 T, 1H), 7.62 (d,J = 2.1 T, 1H), 7.54 (dd, J = 8.3, 2.1 ', 1H),
N H)\@O/\«Nj/ m/z 422.1 [M+H]* | 7.48(d,J =88 T, 1H), 7.41 (dd, J = 8.8, 22 Ty, 1H), 7.05 (d, J = 8.5 ',
«2HC! © 1H), 4.52 (s, 2H), 3.97-3.85 (m, 4H), 1.10 (d, J = 6.5 I'u, 6H).
NS IH SIMP (500 MT'i, DMSO-de): § 9.39 (s, 1H), 8.05 (s, 1H), 7.98 (s, 1H), 7.91
. N 0w 4 Merton E, 5.09 mun, | (q,J = 4.5 T, 1H), 7.60 (d, J = 2.0 T, 1H), 7.53 (dd, J = 8.5, 2.0 ', 1H),
N ”)\Q\O/\\(N\ m/z 3943 [M+H]* | 7.46(d,J = 9.0 'y, 1H), 7.41 (dd, J = 9.0, 2.0 T, 1H), 7.04 (d, J = 8.5 ',
O
he 1H), 4.53 (s, 2H), 3.88 (s, 3H), 2.67 (d, J = 4.5 'y, 3H).
Ne TH SIMP (500 MI, DMSO-de):  13.26 (s, 1H), 12.79 (s, 1H), 9.14 (s, 1H),
HN
i é - Meron E, 6.07 mun, | 8.09 (s, 1H), 7.94 (s, 1H), 7.84-7.73 (m, 3H), 7.41 (s, 2H), 6.95 (d, J = 8.5 Iy,
N "Qﬁ /\\(H\( m/z 406.3 [M+H]" | 1H), 4.53 (s, 2H), 3.94 (ddt, J = 14.5, 13.0, 6.5 T'y, 1H), 2.30 (s, 3H), 1.10 (d, J
H
° % ~ 6.5 ', 6H).
S 'H SIMP (400 MT'ti, DMSO-dg) & 12.78 (s, 1H), 9.14 (s, 1H), 8.08 (t, J = 1.4
; Merton E, 6.08 mus,
11 e o T, 1H), 7.94 (s, 1H), 7.40 (q, J = 1.9, 1.4 T, 2H), 7.32 (d, J = 7.6 Ty, 2H),
2

m/z 351.0 [M+H]"

7.12 (dt, J = 8.8, 1.1 'y, 1H), 3.90 (s, 3H), 3.85 (s, 3H), 3.84 (s, 3H)
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O6mui criocod B:

N=
-N
PG - R’
3
PG (R O)ZB\R,PG PG
N N,PG N—g\ /2"}\ oG
- / Pd(dppf)Cl, DCM Z .
i 2 : N R
Br/« /)\Br LIHMDS, THF, R2 N N Br K2CO3, 1,4-auokcan H N
N 0°C -r.t.unmn H,0, 80 °C
NEt;, K,COs, HCI, IPA 1nm
MeCN, 80 °C TFA, DCM

Cnoco0® mosyueHus] COeMHEHUs] MO M300pETeHUIO NPEACTaBlIeH HIDKe. JOmOIHUTEIbHBIE
COEIMHEHUS], KOTOPbIE MOTYT OBITh MOJTY4EHbI aHAJIOTHYHBIM criocoboM 13 [IpomMekyToOUHBIX
coequHeHmii 1, 2, 13 u 14 ¢ uCroabpb30BaHNEM KOMMEPYECKH JTOCTYITHBIX OOPOHOBBIX KHCIIOT,
6oponarubx 3¢upoB uau Ilpome:xkyTouHbIx coexumHeHuin 25, 27-38, 40-42 u 45-50,

npuMensist obumii cnocod B, npencrasnensr B Tadauune 10.

IIpumep 12: 2-|2-¢prop-4-[5-(1H-unga3on-S-nanamuno)-4H-1,2,4-rpuaszon-3-
ui|denokcu]-N-u3onponunaneraMmug
y F PactBop 2-[2-¢pTop-4-[5-[(1-Terparugponupan-2-
NN 0 WITUHIA30J1-5-11)aMuHO |-2-(2-
OO o
N N~NH NH  TPHMETHJICHIMISTOKCUMETHN)-1,2,4-Tpuason-3-

H
wi|penokcu|-N-m3onpormunaneramuna (100 wr,

0.16 mMmMonb) B pacTBOpe XJOpOBOAopona - uzompomanosa, S H. (3.00 mu, 9.00 mmonb)
HarpeBasiu npu 80°C B TeyeHue 2 4. PeakMOHHYIO CMeCh OXJIAXJaJd 0 KOMHATHOM
TEMIEPaTypbl U MPOIYyCKaIU uepe3 noHooOMeHHbIH kapTpumk (SCX, smoupys 1 M NH3 B
MeOH). Coipoe BemecTBo ouuIaiy ¢ NoMoImblo npenapatusHoit BOXKX (30-80% MeCN B
H,O0) ¢ mnonyuenuem  2-[2-¢Top-4-[S-(1H-unnazon-S-unamuHo)-4H-1,2,4-rpuazon-3-
wi|denokcu |-N-m3onpormnaneramuna (15 mr, 0.03 mmounb, 21% BBIXOI) B BHIE HE COBCEM
6enoro teepaoro semectsa. JKX-MC (ES*, Meron E): 5.90 mun, m/z 410 [M+H]". 'H SIMP
(500 MI', DMSO-dg): 6 12.51 (s, 1H), 8.66 (s, 1H), 7.97 (s, 1H), 7.92 (s, 1H), 7.49-7.41 (m,
3H), 7.22 (t,J = 85T, 1H), 4.58 (s, 2H), 3.99-3.94 (m, 1H), 1.15 (d, J = 6.5 'y, 6H).
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Craaus 1:  N-[5-6pom-1-2-TpuMeTHIACHIWIITOKCHMeTH)-1,2,4-TpHAa301-3-ua]-1-
TeTPArHAPONHPAH-2-H/I-HHAA30]1-S-aMHH

QO N SiMe, K mepememannomy pactsopy 1-(teTparunpo-2/H-

QNé /—O/\/ nupaH-2-un)- 1 H-uanazon-5-amuaa (99 wmr, 0.46

N /E;S\ r mmodb) B THF (3 mut) mpu 0°C nobasmsuin LIHMDS

H (1 M B THF, 0.46 mu1, 0.46 MMOJIb) TIO KaruIsiM.

B

PactBop mepememmBanu npu 0°C B Teuenue 30 muH, 3arem noOasisuu pactBop 2-[(3,5-
aubpom-1,2 4-tpuazon-1-mn)merokcu |sruntpumermicunana (125 mr, 0.35 mmons) B THF (1
mu1). Oxnakaaronyto OaHIO yAaJsuii, U CMECh MePeMELINBaU TP KOMHATHON TeMIiepaType
B TeueHue 1.5 u. Peakuuro oCTaHaBIMBaIM OCTOPOXKHBIM JOOABICHHEM HACBHIIIEHHOTO
BonHoro pactopa NH4Cl (10 mi) u skcrparupoBamiu DCM (3 x 15 mi). OObeauHeHHbBIE
OpraHMYecKHe BeIeCTBa BbICYIIMBAIH ((ha30BbIi pa3feauTesb) U KOHIeHTpupoBain. Chipoe
BEIECTBO OUHUIIAIHN C TOMOIIBIO KOJIOHOYHOH (tn-xpomarorpaduu (SiOa, smoupys 30-80%
EtOAc B NeTPOoJIeHHOM sdupe) c MOy YeHUEM N-[5-6pom-1-(2-
TPUMETHJICHIUIITOKCUMETHI)- 1,2, 4-Tpra3on-3-ui|- 1 -reTparuaponupas-2-ui-uHaa3051-5-
amuHa (123 mr, 0.25 mmonb, 71% Bbixon) B Buje oparkesoro mMacia. JKX-MC (ES™, Meron
C): 3.83 mun, m/z 495.0 [M+H]*. 'H SIMP (500 MI', CDCl3): § 7.99 (d, J = 1.0 T'wy, 1H), 7.97
(d,J=20Tu, 1H),7.57(d,J=9.0T'y, 1H), 7.35 (dd, /= 9.0, 2.0 ', 1H), 6.86 (s, 1H), 5.70
(dd, J = 9.5, 3.0 I'u, 1H), 5.40 (s, 2H), 4.05-3.96 (m, 1H), 3.78-3.71 (m, 1H), 3.71-3.65 (m,
2H), 2.60-2.50 (m, 1H), 2.20-2.05 (m, 2H), 1.79-1.65 (m, 3H), 1.02-0.94 (m, 2H), 0.02 (s, 9H).
Cramna ___ 2: 2-|2-¢prop-4-[S-[(1-TeTparnaponupaH-2-uINHAA30I-S-UIT)aMUHO|-2-(2-
TPUMETHICHINIITOKCUMeTH)-1,2,4-TpHua3o-3-ui| penoxkcu|-N-uzonponuianeraMmus
F B BUaNy  3arpyxamu  N-[S-Opom-1-(2-
" //EO/ N W\/ N\ 0 \—40 TPUMETHJICHIIMISTOKCUMeTIN)- 1,2, 4-Tpra3on-3-
N N-N NH  Hi]-l-reTparugponupas-2-uia-uHAa305-5-aMUH

C/o O> ’< (74 wmr, 0.15 wmmomnsw), 2-[2-¢rop-4-(4,4,5,5-

2 terpameruii-1,3,2-muokcaboposan-2-
/
/Si~ 1) eHOKCH |-N-I30mponuianeTaMu

(ITpomexyTounoe coenuHeHue 24) (56 mr, 0.17
MMOJIb) U KapOoHat kanust (62 mr, 0.45 mmons). Jloasmsmu 1,4-nuokcan (1.25 mi) u Bogy
(0.25 M), u cmech nmerazupoBaiiu a3otoM B TeueHue 10 muH. Jobasmsmu kommieke [1,1'-
ouc(mudpennndocpuno)peppoueH |namnanuii (1) xmopun nuxmopmeras (6 mr, 0.01 MmoIb)
ONHOI mnopuuel, BHally INepMETUYHO 3aKpbiBaiu, M peakuuto Harpesanu npu 80°C Ha

NpOTsKeHNH HOUH. Peakiinonnyro cMech pazdasisiin EtOAc (15 mur) u Bopoti (10 mi), u ciiou
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pazgensiiu. Bonmmbiii  cioi skctparmpoBasin EtOAc (2 x 10 i), u obbequHeHHbIE
OpPraHMYECKHE BEIeCTBA BhICYIIUBAIH ((Pa30BbIN pasneauTesib) U KOHIEHTpUpoBaiu. Ceipoe
BEIECTBO OYHINAIN C IOMOIIBI0 KOJIOHOUYHOH (imur-xpomarorpadpuu (Si0z, amoupys 0-5%
MeOH B DCM) c¢ mnonyuenuem 2-[2-¢rop-4-[S-[(1-TeTparunponupan-2-HINHAA30I-5-
WT)aMHHO | -2-(2-TpUMETUIICUITIIIATOKCUMETHN)- 1,2, 4-Tprazon-3-ni|penokcu]-N-
u3onpornmitaneramuzaa (101 mr, 0.14 mmons, 93% BbIXOA) B BUAE KOPUYHEBOT'O MACIISTHUCTOTO
tBepaoro semectsa. JKX-MC (ES™, Meron C): 3.80 mun, m/z 624.3 [M+H]".

CoenuHenus1, mOTy4YeHHbIE CIIOCOOOM, aHAJIOTUYHBIM ONIUCAHHOMY BBIIIE, IPUBEICHBI HUKE B

Tao6auue 10.
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Taoauna 10
Mpumep Crpyxkrypa KX-MC H aMP
Ne Meton E, | "H AMP (500 MI'y, DMSO-de): & 1336 (s, 1H), 12.80 (s, [H), 9.18 (s,
HN
é\ 7.28 mun, | 1H), 8.10 (s, 1H), 7.94 (s, 1H), 7.91 (d, J = 8.5 Ty, 2H), 7.48 (d, J = 7.0
13 N-N
ALY m/z383.1 | Tu, 2H), 7.44-7.39 (m, 4H), 7.37-7.33 (m, 1H), 7.16 (d, J = 8.5 'y,
N
HoH 0 [M+H]* 2H), 5.18 (s, 2H).
Ne Meton E, | 'H SIMP (500 MI'i, DMSO-de, @343K): 6 13.46 (s, 1H), 12.66 (s, 1H),
HN
y é - N 6.00 mun, | 9.11-8.72 (m, 1H), 8.21 (dd, J = 9.0, 2.0 T'y, 2H), 7.96 (s, 2H), 7.68 (s,
H/(N»\d /\«H\/ m/z417.1 | 1H), 7.46 (s, 2H), 7.26 (s, 1H), 4.72 (s, 2H), 3.95 (dq, J = 13.0, 6.5 ',
: o % [M+H]* 1H), 1.13 (d, J = 6.5 T'w, 6H).
TH AMP (500 MI', DMSO-ds): 6 12.81 (s, 1H), 931 (s, 1H), 8.55 (d, J
Nx Meton E,
HN i ~ 8.0 Ty, 1H), 8.11 (t, J = 1.5 T, 1H), 7.95 (s, 1H), 7.94 (d, J = 2.5
43 MuH,
15 NN N, i | T 1. 782(dd <85, 25T, 1H), 7.43 (4, - 1.5 T, 2H), 7.06
N .
N ”)\@;\\g \( - (d,J = 8.5 T, 1H), 4.61 (s, 2H), 3.93 (dp, J = 8.0, 6.5 I'y, 1H), 3.81 (s,
2H), 1.07 (d, J = 6.5 'y, 6H).
eron TH SIMP (500 MI', DMSO-ds): 6 13.33-12.62 (m, 2H), 9.16 (s, 1H),
eton E,
NS Lk 821 (d,J=2.5Tw, 1H), 8.15 (d,.J = 7.5 ', 1H), 8.07 (s, 1H), 7.97
H .65 muH,
16 [ | NN N dd, J=9.5,2.5 'y, 1H), 7.94 (s, 1H), 7.45-7.39 (m, 2H), 6.51 (d, J —
LA AT A miz3032 | - 74 (s T (m, 211, 631 ¢
NN e 9.5 ', 1H), 4.62 (s, 2H), 3.85 (dq, J = 13.5, 6.5 'y, 1H), 1.09 (d, J —
6.5 ', 6H).
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17

MeTton E,
577, m/z
365.1
[M+H]"

'H SIMP (500 MI'u, DMSO-de): & 13.45 (s, 1H), 12.80 (s, 1H), 9.14 (s,
1H), 8.10 (s, 1H), 7.94 (s, 1H), 7.91 (d, J = 9.0 T', 2H), 7.41 (s, 2H),
7.08 (s, 2H), 4.88 (s, 2H), 3.72 (s, 3H).

18

MeTton E,

5.78 muH,

m/z 406.2
[M+H]"

H SIMP (500 MT', DMSO-ds): & 8.05 (d, J = 2.0 T, 1H), 7.99 (d, J =

8.5 T, 2H), 7.92-7.88 (m, 2H), 7.47 (d, J = 9.0 'y, 1H), 7.41 (dd, J =

9.0, 2.0 'y, 1H), 7.06-7.01 (m, 2H), 4.74 (g, J = 6.5 T'n, 1H), 3.87 (dp,

J=8.0,65Tn, 1H), 1.44 (d, J=6.5Twy, 3H), 1.08 (d, J = 6.5 T'w, 3H),
1.02 (d, J = 6.5 'y, 3H).

19

Meton E,

6.17 muH,

m/z 418.0
[M-H]"

H SIMP (500 MT', DMSO-ds): 6 8.09 (d, J = 2.0 T'y, 1H), 7.99 (s,
1H), 7.92-7.87 (m, 3H), 7.47 (d, J = 9.0 T'n, 1H), 7.42 (dd, J = 9.0, 2.0
Ty, 1H), 7.02-6.97 (m, 2H), 3.97 (dp, J = 8.0, 6.5 T',, 1H), 1.49 (s, 6H),
1.06 (d, J = 6.5 T', 6H).

20

Meton E,

5.54 muH,

m/z 390.2
[M+H]"

TH SIMP (500 MI'w, DMSO-ds): 5 13.55 (s, 1H), 12.78 (s, 1H), 9.15 (s,
1H), 8.12 (s, 1H), 8.05-7.84 (m, 3H), 7.70 (d, J = 7.5 'y, 1H), 7.51-
7.24 (m, 4H), 3.82 (dq, J = 13.5, 6.5 Ty, 1H), 2.85 (dt, J = 14.0, 7.5 T'w,
2H), 2.36 (dq, J = 4.5, 2.5, 2.0 T'y, 2H), 1.01 (dd, J = 6.5, 1.5 T'wy, 6H).

21

Meton E,

2.68 MuH,

m/z 406.2
[M+H]"

TH SIMP (500 MT', DMSO-ds): 6 9.55 (s, 1H), 8.03 (d, J = 16.5 'y,
2H), 7.96-7.86 (m, 3H), 7.48 (d, J = 9.0 T'w, 1H), 7.41 (dd, J = 9.0, 2.0
['w, 1H), 7.11-7.04 (m, 2H), 4.24 (t, J = 6.0 T'y, 2H), 3.86 (dt, J = 7.5,

6.5 T, 1H), 2.52 (t, 2H), 1.06 (d, J = 6.5 'y, 6H).
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22

Meton E,
4.42 muH,
m/z 350.0

[M+H]+

H SIMP (400 MT', DMSO-ds): 6 9.51 (s, 1H), 8.04 (d, /= 2.0 'y,
3H), 8.01 (d, J = 1.0 'y, 1H), 7.99-7.92 (m, 2H), 7.48 (d, J = 9.0 'y,
1H), 7.42 (dd, J = 9.0, 2.0 T, 1H), 7.13-7.07 (m, 2H), 4.15 (t, J = 6.0

'y, 2H), 2.97 (q, J = 6.5 'y, 2H), 2.06 (p, J = 6.5 'y, 2H).

23

Meton E,
5.59 muH,
m/z 406.1

[M+H]"

H SIMP (500 MT', DMSO-ds): 6 9.40 (s, 1H), 8.05 (d, /= 2.0 ['w,
1H), 8.02 (s, 2H), 7.94-7.89 (m, 2H), 7.47 (d, J = 9.0 T'w, 1H), 7.41 (dd,
J=9.0,2.0 'y, 1H), 7.13-7.06 (m, 2H), 4.06 (t, J = 6.0 I'w, 2H), 3.43
(q,J = 5.5 T, 2H), 2.40 (q, J = 6.5 'y, 1H), 1.00 (d, J = 6.5 'y, 6H).

24

Meton E,
4.23 MuH,
m/z 336.1

[M+H]"

IH SIMP (500 MI'u, DMSO-ds) § 12.79 (s, 1H), 9.18 (s, 1H), 8.10 (s,
1H), 7.93 (d, J = 6.5 Ty, 1H), 7.92-7.87 (m, 2H), 7.44-7.38 (m, 2H),
7.10-7.03 (m, 2H), 3.98 (t, J = 6.0 T'n, 2H), 2.89 (t, J = 6.0 'y, 2H).

25

Meton E,

5.73 MuH,

m/z 410.0
[M+H]*

'H SIMP (400 MI'u, DMSO-de): §9.22 (s, 1H), 8.13 (d, J = 1.5 T'w,
1H), 7.99-7.85 (m, 3H), 7.43-7.34 (m, 2H), 6.96-6.87 (m, 2H), 4.51 (s,
2H), 4.00-3.89 (m, 1H), 1.09 (d, J = 6.5 T'wy, 6H).

26

Meton E,

2.83 MuH,

m/z 406.1
[M+H]"

TH SIMP (400 MT', DMSO-de): & 12.52 (s, 2H), 8.59 (s, 1H), 8.01 (s,
1H), 7.91 (s, 1H), 7.70 (d, J = 8.5 T, 1H), 7.53-7.38 (m, 3H), 6.96-
6.85 (m, 2H), 4.49 (s, 2H), 4.06-3.92 (m, 1H), 2.58 (s, 3H), 1.15 (d, J =
6.5 ', 6H).
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27

MeTton E,

2.84 MuH,

m/z 4222
[M+H]"

'H SIMP (400 MI'u, DMSO-de): § 12.79 (m, 2H), 9.05 (s, 1H), 8.15 (s,
1H), 8.01-7.88 (m, 3H), 7.45-7.35 (m, 2H), 6.78 (d, J = 2.5 T'y, 1H),
6.69 (dd,J = 8.5, 2.5 'y, 1H), 4.53 (s, 2H), 3.96 (m, 4H), 1.11 (d, J =
6.5 ', 6H).

28

Meron B,
2.31 muH,
m/z 393.1

[M+H]"

'H SIMP (400 MI'u, DMSO-de): & 13.96 (s, 1H), 12.89 (s, 1H), 9.45 (s,

1H), 8.06 (m, 3H), 7.67 (s, 1H), 7.54-7.36 (m, 2H), 7.01-6.88 (m, 1H),

6.76 (d,J = 7.0 T, 1H), 4.53 (s, 2H), 3.90-3.79 (m, 1H), 1.09 (d, J =
6.5 ', 6H).

29

Meron B,
2.67 MuH,
m/z 393.1

[M+H]"

TH SIMP (400 MI', DMSO-ds): & 12.82 (s, 1H), 9.40 (s, 1H), 8.70 (d, J
=25,1.0Ty, 1H), 8.24 (dd, J = 8.5, 2.5 T'y, 1H), 8.09 (s, 1H), 7.95 (s,
1H), 7.87 (d, J = 8.0 T', 1H), 7.45-7.38 (m, 2H), 7.04 (d, J = 8.5, 1.0
T, 1H), 4.72 (s, 2H), 3.95-3.85 (m, 1H), 1.07 (d, J = 6.5 'y, 6H).

30

Meton E,

6.18 MuH,

m/z 426.0
[M+H]"

'H SIMP (400 MI'n, CD30D): § 8.25 (d, J = 1.0 T, 1H), 7.89 (d, J =
9.0 ', 2H), 7.69 (dd, J = 9.0, 1.0 T, 1H), 7.59 (d, J = 9.0 I'w, 1H),
7.18 (d,J = 9.0 Ty, 2H), 4.60 (s, 2H), 4.11 (p, J = 6.5 Ty, 1H), 1.20 (d,
J=6.5 T, 6H).

31

Meton E,

4.92 muH,

m/z351.0
[M+H]"

'H SIMP (500 MI', DMSO-de): § 12.82 (s, 1H), 9.43 (s, 1H), 8.13 (s,
1H), 7.94 (s, 1H), 7.88 (d, J = 8.5 T'y, 2H), 7.41 (s, 2H), 6.96 (d, J = 8.5
Iy, 2H), 4.37 (s, 2H).
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H SIMP (500 MT'w, DMSO-ds): & 13.27 (s, 1H), 12.80 (s, 1H), 9.21 (s,
S Meron €. 1H), 8.10 (d, J = 1.5 T'w, 1H), 7.94 (s, 1H), 7.93-7.88 (m, 2H), 7.82 (t, J
32 é N-N Q AR 5.5Tw, 1H), 7.41 (d,J = 1.5 T, 2H), 7.06 (d, J = 8.5 I'y, 2H), 4.05
ey >\© N»\( m/z 420.1 ) ) _
NN 5 N - (t,J = 6.5 T, 2H), 3.20 (q, J = 6.5 T'y, 2H), 2.36-2.31 (m, 1H), 1.87 (p,
J=6.5Tu, 2H), 1.00 (d, J = 6.5 'y, 6H).
Meron B, | 1H SIMP (400 MI'u, DMSO-d6): & 12.88 (s, 1H), 9.41 (s, 1H), 8.11 -
o 241 mun, | 7.94 (m, 2H), 7.83 (d,J = 7.6 Ty, 1H), 7.67 (d,J = 7.1 T'y, 1H), 7.52 -
5 - N’NYGN/\j /4 m/z 4072 | 7.36 (m, 2H), 6.94 (d,J = 1.8 'y, 1H), 6.73 (dd, J = 7.0, 1.9 'y, 1H),
HN A N [M+H]" | 4.09(t,J = 6.7 'y, 2H), 3.88 - 3.73 (m, J = 6.8 ['y, 1H), 2.60-2.40 (m,
I 2H, nox mukom DMSO), 0.99 (d, J = 6.6 ', 6H), 1 criocoOHbI K
oomeny NH He BuzeH.
N Merton E, | 'H SIMP (400 MI', DMSO-ds) & 9.51 (s, 1H), 8.05 (d, ./ = 1.9 'y, 1H),
34 HN& N 6.23 MuH, 8.03-7.96 (m, 3H), 7.52-7.47 (m, 3H), 7.42 (dd, J = 8.9, 2.0 'y, 1H),
N ;N»\©\/O\\(H\( m/z 3554 | 7.21(d,J=78Tn, 1H), 5.06 (s, 2H), 3.67-3.57 (m, 1H), 1.06 (d, J =
o) [M+H]" 6.6 I'u, 6H). 2 cnocoGubIX kK 0OMeHy NH He BUAHBL
N Meron E, 'H AIMP (400 MI'u, DMSO-de) & 12.53 (s, 2H), 8.65 (s, 1H), 8.19 (s,
"N o )\ 487 mun, | 1H), 7.97-7.88 (m, 3H), 7.44 (d,J = 1.5 Ty, 3H), 6.48 (d, J = 9.4 Ty,
35 . 5‘3 J N/\)\H m/z407.0 | 1H), 4.18 (t,J = 6.6 'y, 2H), 3.90-3.80 (m, 1H), 2.55 (t, J = 6.7 ',
HoH \So [M+H]" 2H), 1.02 (d, J = 6.6 Ty, 6H).
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TH SIMP (400 MI', DMSO-de) & 13.14 (s, 1H), 12.85 (s, 1H), 9.30 (s,

HN Meton E,
i /Q_';‘ i ] 631 MuH, 1H), 8.06 (d, J =2.0T'u, 1H), 7.98 (s, 1H), 7.92 (d, J=8.0 'y, 1H),
N N O/\\(N\( m/z 428.0 7.69-7.60 (m, 2H), 7.46 (d, J=9.0 'y, 1H), 7.41 (d_d, J=9.0,2.0Tm,
( O [M+H]* 1H), 4.59 (s, 2H), 3.99-3.87 (m, 1H), 1.09 (d, J= 6.5 I'y, 6H).
S Meton E, | 'H SAMP (400 MI'u, DMSO-de) & 12.15 (s, 1H), 9.70 (s, 1H), 8.04 (d, J
37 NN 517 wvun, | =09I1, 1H), 8.02(d,J =19Tn, 1H), 7.97-7.92 (m, 2H), 7.51 (d, J =
N/QN\ H\S{ m/z4279 | 89T, 1H), 742 (dd, J =8.9,2.0 'y, 1H), 7.12-7.06 (m, 2H), 4.82 (s,
"oH O/\‘g 6 ° [M+H]" 2H), 3.29 (s, 3H). 2 cnnocobnbIx kK 0OMeHy NH He BUIHBL:
HN,N\ Merton E, | 'HSIMP (400 MI'u DMSO-ds): & 13.22 (s, 1H), 12.83 (s, 1H), 9.20 (s,
38 e o 6.35 mun, | 1H), 8.07 (s, 1H), 8.01 (d,/ = 2.0 'y, 1H), 7.96 (s, 1H), 7.88 (dd, J =
N/&N>\©/\ ﬂ\( m/z 4260 | 8.5,2.0Tu, 1H), 7.85(d, J = 8.0 T'wy, 1H), 7.46 - 7.38 (m, 2H), 7.15 (d,
" O/\\g [M+H]" J=285Tn, 1H), 4.64 (s, 2H), 3.93 (m, 1H), 1.11 (d, J = 6.5 'y, 6H).
'H IMP (400 MI'u, CD30D): § 8.37 - 8.32 (m, 1H), 8.03 (d,J = 1.9
HN Meron E, I'u, 1H), 7.82 - 7.77 (m, 2H), 7.74 (d, /= 89 I'y, 1H), 7.58 (dd, J = 9.0,
39 DI—RI 21/92921:?{(; 2.0 'y, 1H), 7.00 - 6.94 (m, 2H), 4 cnocobHbIX kK 0OMeHy npoToHa (3 x
N H)\@\OH IMHHT NH u 1 x OH) He Habnrogar0TCs U3-3a TOTO, UTO SBJIAIOTCS
XJIOPUCTOBOAOPOIHOMN COJIBIO
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TH SIMP (400 MI't, DMSO-de): 6 9.37 (s, 1H), 8.07 - 8.04 (m, 1H),
JASS MeTton E,
HN e 7.99 (s, 1H), 7.61 (d, J = 2.0 T, 1H), 7.55 (dd, J = 8.4, 2.0 ', 1H),
46 MuH,
40 NN O 410 | 746 @7 = 89T IH), 741 (dd, /= 89,20 T, 1H), 726 4,/ - 8.4
N 0 m/z .
H H)\Q/\o/\( Das | Tw 1H), 5.40 (s, 2H), 3.86 (s, 3H), 2.54 (s, 3H). 3 NH ne sunsst. TFA
N-N [M+H]
COJIb
Meron b TH SIMP (400 MI'w, DMSO-de): & 13.49 (s, 1H), 12.81 (s, 1H), 9.28 (5,
N €TOO L,
HN <4 1H), 8.10 (t, J = 1.4 Ty, 1H), 7.98 - 7.89 (m, 3H), 7.42 (d, J = 1.9 'y,
. MHWH
41 N-N | 2H),737(d,J =79 Tw 2H), 6.25 (t,J = 5.9 T, 1H), 5.82 (d,J = 7.8
. H K m/z 391.1 » 737 » 623 b 382
H N N\‘( \( I'u, 1H), 425 (d, J = 5.4 Ty, 2H), 3.70 (m, 1H), 1.05(d, J = 6.5 T,
o) [M+H]"
GH)
WS Meron B, | 'H SIMP (400 MT'i, DMSO-ds) 8 13.40 (s, 1H), 12.77 (s, 1H), 9.11 (s,
- 3.18 v, | 1H), 8.10 (s, 1H), 7.93 (s, 1H), 7.83-7.69 (m, 3H), 7.41 (s, 2H), 6.97 (s,
42 -
e »\@\ y \( m/z 4203 | 1H), 4.54 (s, 2H), 4.00-3.88 (m, 1H), 2.75-2.69 (m, 2H), 1.23 (d, J = 7.2
H
H 0/\‘8 [M+H]" Iy, 3H), 1.10 (d, J = 6.5 Ty, 6H).
. Meron B, | 1H SMP (400 MI'y, DMSO-d6) & 13.35 (s, 1H), 12.73 (s, 1H), 8.72 (5,
460 y H\rﬂ P 332 mun, | 1H), 8.70 (t, 1H), 8.08 (s, 1H), 7.91 (d, J = 8.9 'y, 1H), 7.84 (d, J = 8.0
N \ F
\ Ny g u/\f/ m/z 466.1 | Tw, 1H), 7.68 (d, J = 1.4 T, 1H), 7.64 (dd, T=8.1, 1.4 ', 1H), 7.56 (d,
e
F [M+H]+ J=8.9Tu, 1H), 4.13 (m, 2H), 3.98 (s, 3H)
N o— O 1H AMP (400 MI 'y, DMSO-d6) & 13.29 (s, 1H), 12.30 (bs, 1H), 8.78
H
461 / N %O,O/’SN{ Meton B, | b5, 1H), 8.05 (s, 1H), 7.98 (s, 1H), 7.79 (d, J = 7.9 T'y, 1H), 7.57 — 7.51
N, HN~,\f 3.05 muH,
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m/z 456.2 | (m, 2H), 7.49 (dd, J =8.3, 1.9 Ty, 1H), 7.02 (d, J = 8.3 'y, 1H), 4.50 (s,
[M+H]+ 2H), 3.98 — 3.89 (m, 1H), 3.87 (s, 3H), 1.10 (d, J = 6.6 I';, 6H)
Meron B, | 1H SIMP (400 MI'u, DMSO-d6) § 13.01 (s, 1H), 12.36 (s, 1H), 8.70 (s,
NN 2 3.08 mun, | 2H), 8.13 (s, 1H), 7.82 (d, T =8.0 T'w, 1H), 7.64 (s, 1H), 7.60 (dd, J =
F
462 N7 ) ALF
‘ N~ H/\f’ m/z 446.4 | 8.0, 1.4 Ty, 1H), 7.37 (s, 2H), 4.13 (m, 2H), 3.96 (s, 3H), 2.46 (s, 3H).
o— F
[M+H]+
o o Meron B, 1H AMP (400 MI'u, DMSO-d6) & 12.97 (s, 1H), 12.12 (s, 1H), 8.58 (s,
N N>’©’ /’§N‘< 2.75 muH, 1H), 8.10 (s, 1H), 7.77 (d, ) =7.8 'y, 1H), 7.52 (s, 1H), 7.44 (dd, J =
463 7 = o]
N, JN/\ h{ m/z 436.3 | 8.4, 1.9 Ty, 1H), 7.35 (s, 2H), 6.99 (s, 1H), 4.48 (s, 2H), 3.92 (m, 1H),

[M+H]+

3.85 (s, 3H), 2.45 (s, 3H), 1.10 (d, J = 6.6 ', 6H).
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O6mui cnocod C:

N R’
(R%0),B. PG FPGN 3
R \X R;
R N-N [ /4—'}\
N—N A M Pd(dppf)Cl, DCM = & D -PG
. Ny 2. R
Br/k\ »\Br LIHMDS, THF, R2 H N~ Br K,Cos, 1,4-avokcan R2 H N
N 0°C-rt. unm H,0, 80 °C
NEt3, K2003, HCl, IPA  wnu
MeCN, 80 °C TFA, DCM
N R
HN ,
N R
/ /x N-N
N/k\ »\R
Rz H N

Cnoco0 mosnyueHus: COCIMHEHHs MO M300pPETeHHI0 MPENCTaBICH HIKe. JOmomHHUTEeNbHbIE
COEIMHEHUS], KOTOPbIE MOTYT OBITh MOJTY4€HbI aHAJIOTHYHBIM criocoOboM 13 IIpomMekyToOUHbIX
coequHenmii 3-9, 12-14, 17 u 18 ¢ ucrnoap30BaHNEM KOMMEPUYECKH AOCTYITHBIX OOPOHOBBIX
KUCJIOT, OopoHaTHBIX 3¢(upoB win [IpomexkyTounbix coexnnennii 43, 44, 51-65, npumeHsis
obmmmii ciocob C, mpencrasnens! B Tadaune 11.
Ilpumep 43: 4-[5-[(4-xa0p-1H-unga3on-S-uia)amuno)-1-merni-1,2,4-rpuazon-3-ui)-/N-
3TUI-2-(pTOpOeH3amMu
4-[5-[(4-Xnop-1-Terparuaponupan-2-ui-uHIa30-5-
/j@/ >’©~/< wi)amMuHO |- 1-meTun-1,2,4-rpuazon-3-wmn|-N-31un-2-
N\N N ¢ropbenzamun (100 wmr, 020  mmonb)
PacTBOPSUTA/CYCTICHIUPOBAIM B MeTaHoye (3 M) |
nobasmsuiu HC1 (4.0 M B guokcane) (6.01 wmu, 24.02 mmonb). PeakiMOHHYIO CMeCh
nepememuBaiy npu 25°C B Teuenune 18 u ¢ oOpasoBaHueM Oenoro ocaaka. PeakIoOHHYIO
CMeChb KOHLIEHTPUPOBAJIU IO/ BAKYYMOM U PAacCTBOPSUIM B BOJE, U PACTBOP CPa3y OUUIIAIHU C
noMomibld MoHooOMeHHOU xpomarorpaduu (SCX, smoupys 1 M NH; B MeOH).
PacTBopurens ynansim moa BaKyyMOM, CMOJHCTBIA ocTaToK pactBopsuin B DCM, u Genoe
TBEPIO€ BEIIECTBO CPa3y K€ BBINAIO B OCATOK. TBEpIOE BEIIECTBO PACTUPAIH C U3 THIIOBBIM
s¢upom u puasTpoBaTH. TBEPAOE BEIECTBO 3aTE€M BBICYIIHBAJIN MO BAKYYMOM B TEUEHHE 3
nHelt ¢ nonydenueM 4-[S-[(4-xnop-1H-unna3on-S-un)amuno]-1-metui-1,2,4-rpuazon-3-ui|-
N-stun-2-propbensamuna (50 mr, 0.12 mmonb, 60% BbIXOA) B BHIE O€IOro TBEPIAOTO

pemecrsa. CBYKX-MC (ES*, Meron B): 3.19 Mun, m/z 414.3 [M+H]". 'H SIMP (400 MTIw,
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DMSO-ds) & 13.42 (s, 1H), 8.63 (s, 1H), 8.32 (dt,J =6.1,3.0 'y, 1H), 8.11 (s, 1H), 7.74-7.53
(m, SH), 3.82 (s,3H),3.27(qd,J =7.2,5.5T, 2H), 1.11 (t,J = 7.2 'y, 3H).
Craausa 1: N-(5-0pom-2-metrna-1,2,4-tpua3on-3-uia)-4-xjaop-1-terparuaponupan-2-ui-

HHAA30J1-5-aMHH

cl K nepememanHomy pacteopy 4-xinop-l-terparuaponupan-2-
N\//\/Ej/ \N( )—Br wi-uHpason-5-amuxa (14.47 r, 57.50 mmons) u 3,5-nubpom-1-

N N metun-1H-1,2,4-rpuasona (13.85 r, 57.50 mmons) B cyxom THF
C/O (150 mm) mpu -20°C B armocdepe N2 nobaBisuiu pacTBOp

ouc(tpumermncwmmn)amuaa Hatpus (1.0 M B THF) (57.50 wmu,
57.50 mmonp), u cmech nepemeumBanu npu 0°C B Tewyenume 20 wmuH. JloOammsinu
JOTIONHUTENBHBIN pacTBOp Ouc(Tpumeruncunuin)amuna Hatpus (1.0M B THF, 28.75 mn), u
PEaKIMOHHYIO CMeCh epemelnBany B TedeHre 20 MuH. CMech OCTaHABIMBAJIN HACBIIIIEHHBIM
BoaHbIM pacTBopoM NH4CI (150 mi) u sxcrparuposanu EtOAc (250 mi). Criou paznessii, u
BOJHBIN CJIOW AOMOSHUTENbHO SKkcTparupoBanu EtOAc (2 x 100 mu). OObenuHeHHBbIE
OpraHuYecKue BelecTBa BbIcylIuBaiu Hajg MgSOs M KOHLEHTPUPOBAIU IOJ BaKyyMOM.
TBepaplli OCTATOK pacTUpaqd C JAUSTWIOBBIM 3(QUpPOM U (QUIBTPOBAIM, NPOMBIBAIH
JOTIOJIHUTENPHO AMATUIIOBBIM 3upoM ¢ nonyuenuem N-(5-Opom-2-meruin-1,2,4-Tpuazon-3-
wn)-4-xjop-1-rerparuaponupan-2-un-unnaszon-S-amuna (19.75 r, 47.97 mmons, 83% BbIXOH)
B Buze Genoro teepaoro Bemectsa. CBOXX-MC (ES™, Meron A): 2.79 mun, m/z 413.0
[M+H]". 'H AMP (400 MI', DMSO-ds) & 8.86 (s, 1H), 8.15 (d, J = 0.8 Ty, 1H), 7.74 (dd, J
=89,09T1, 1H),7.51(d,/J=89Twu, 1H), 588 (dd,/J=9.5,2.4Tu, 1H), 3.94-3.86 (m, 1H),
3.79-3.73 (m, 1H), 3.71 (s, 3H), 2.46-2.33 (m, 1H), 2.11-1.95 (m, 2H), 1.83-1.54 (m, 3H).
Craansa__2: 4-[S5-[(4-xJ0p-1-TeTparuaponupan-2-uia-uHAa30J-S-u1)aMmuHo|-1-MmeTHI-
1,2,4-Tpua3zon-3-ui|-N-3tui-2-gpropdenzamusg
N-Dtun-2-prop-4-(4,4,5,5-rerpamernn-1,3,2-
/\/@/ )’6’4 nuokcaboponan-2-un)oenzamun (83 wmr, 0.28
N‘N MMOJb), N-(5-Opom-2-meTun-1,2,4-Tpuazon-3-un)-
O 4-xnop-1-rerparunponupan-2-un-uHaa3o0a-5-aMuH
(117 mr, 0.28 mmonb) u kapOoHaT kaswust (82 mr, 0.60
MMOJIb) pacTBOpsIH/cycnieHaupoBanu B 1,4-nuokcane (2 mu) u Boxe (0.5 mur). PeakiipioHHy0
CMeCh MOJHOCTBIO JerasupoBajy, OapOotupys aszorom. 3atem nobaensin komruiekc [1,1'-
ouc(mudennndocpuno)peppoueH |namnanuii (1) xnopua nuxnopmeras (23 mr, 0.03 MMoIb) €
NOoCJIeAYIOLIel JOMONHUTENbHON Aera3alnei, U 3aTeM peakLiuto Harpesanu 10 90°C B TeueHue

4 4. Peakuuro BBINAPUBAIU MO BAKYYMOM Ha CUJIMKAarejae M OYUINAIU HA 4 I KOJOHKE C
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cunukarenem, smoupys 25-100% EtOAc B merponeiinom s>dupe, ¢ nonyderneM 4-[5-[(4-
xJop-1-TeTparuaponupan-2-ui-MHAA30-5-11)aMuHO |- 1 -metun-1,2,4-tpuazon-3-wmi|-N-
stun-2-propdenzamuna (100 mr, 0.19 mmonb, 67% BBIXOA) B BUAE OJIETHO-KENTOrO Macia.
CBOXX-MC (ES*, Meton A): 1.73 mun, m/z 498.5 [M+H]*. 'H AMP (400 MI'u, CDCI3) &
820(d,J=89TIwu, 1H),8.12(t,J=8.1TI1, 1H),8.03 (d,J =08 T, 1H), 793 (dd, J = 8.2,
1.5T, 1H), 7.79 (dd, J = 13.2, 1.5 Ty, 1H), 7.59 (dd, J = 9.1, 0.9 'y, 1H), 6.77 (dt, J = 12.1,
5.4Tu, 1H), 6.59 (s, 1H), 5.70 (dd, J =9.2,2.7 'y, 1H), 4.02 (dq, J = 10.4, 2.5, 2.1 I', 1H),
3.82(s,3H),3.75(ddd,J = 13.1, 8.5,3.1 ', 1H), 3.52 (tt, J = 7.4, 5.8 'y, 2H), 2.60-2.46 (m,
1H), 2.23-2.05 (m, 3H), 1.84-1.64 (m, 2H), 1.32-1.17 (m, 3H).
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CoenuHeHus1, MOTy4YeHHBIE CIIOCOOOM, aHAJIOTMYHBIM OITMCAHHOMY BbIIIE, TIPHUBeAeHbI HIke B Tadaune 11.

Taoauna 11
Mpumep Crpyxkrypa KX-MC 'H AMP
TH SIMP (400 MI', DMSO-de): 6 12.90 (s, 1H), 8.84 (s, 1H), 8.18 (dd, J
N Meron B,
HN ~20,1.0T, 1H), 8.02 (d, J = 1.0 Ty, 1H), 7.90 (d, J = 9.0 I'g, 3H),
\ 5.96 muH,
44 NN y 756 (dd, J = 9.0, 2.0 T, 1H), 7.50 (d, J = 9.0 T'rg, 1H), 7.02 (d, J = 9.0
NS N m/z 406.0
N o j/ - T, 2H), 4.48 (s, 2H), 3.96 (dp, J = 8.0, 6.5 Ty, 1H), 3.78 (s, 3H), 1.10
o) +
(d,J = 6.5 ', 6H)
TH AMP (400 MI', DMSO-ds) 5 12.91 (s, 1H), 8.85 (5, 1H), 8.46 (d, J
N Merton E,
HN ~ 75T, 1H), 8.17(d,J = 1.5 Ty, 1H), 8.01 (d, J = 1.0 Ty, 1H), 7.57-
\ 4.82 muH,
45 N_I\\l O— H 7.48 (m, 4H), 6.98 (d, J = 89Ty, 1H), 4.59-4.5 (m, 1H), 4.46 (s, 2H),
N/Q\N N m/z 449.1
H e e | 3.87(s,3H),3.79 (s, 3H), 3.53 (t, J = 7.5 Ty, 2H), 3.43 (t,/ = 7.5 I'y,
o) [M+H]
2H).
WS Meton B, | 'H SIMP (400 MI'y, DMSO-de) & 13.06 (s, 1H), 8.00 (s, 1H), 7.77 (d, J
16 \N N 326 mun, | = 7.8 T'u, 1H), 7.54-7.49 (m, 3H), 7.32 (d, /= 1.8 ', 1H), 7.06 (dd, J =
- O—
\ \Nk@ H\/ m/z450.4 | 89,22 T 1H), 6.99 (d, J — 8.3 T', 1H), 4.48 (s, 2H), 3.97-3.88 (m,
/
O/\\g [M+H]* 1H), 3.86 (s, 3H), 3.39 (s, 3H), 3.28 (s, 3H), 1.09 (d, J = 6.6 'y, 6H).




143

s Meton B, | 'H SMP (400 MI'y, DMSO-de) § 12.92 (s, 1H), 8.92 (s, 1H), 8.18 (s,
“ \N—R' 2.83 mun, | 1H), 8.02 (s, 1H), 7.92 (s, 2H), 7.87 (s, 1H), 7.57 (dd, J= 8.8, 1.8 'y,
?,AN)\@N\ m/z374.4 | 1H), 7.50 (d,J = 8.8, 1H), 3.81 (s, 3H), 3.58 (t, J = 6.8 I'yy, 2H), 3.06 (1,
0 [M+H]* J = 6.8 Ty, 2H), 3.04 (s, 3H).
TH SIMP (400 MI'u, DMSO-ds) & 13.38 (br s, 1H), 8.47 (m, 2H), 8.08 (s,
Cl Meron E,
N7 1H), 7.57-7.50 (m, 2H), 7.41 (d, J = 2.0 ', 1H), 7.35 (dd, J = 8.5, 2.0
HN NH 5.07 mun,
48 =N o~ 4 Ty, 1H), 6.91 (d,J = 8.5 'y, 1H), 4.54 (m, 1H), 4.47 (s, 2H), 3.81 (s,
/N‘N/ N m/z 483.0
Y ~Chw - 3H), 3.76 (s, 3H), 3.56 (t, J = 7.5 'y, 2H), 3.47 (1, J = 7.5 'y, 2H).
o} +
Onun NH He HaOromancs
'H SIMP (400 MI', DMSO-ds) 6 13.39 (s, 1H), 8.45 (s, 1H), 8.08 (d, J
= 1.0y, 1H), 7.94 (d, J = 7.5 T, 1H), 7.57-7.50 (m, 2H), 7.41 (d, J =
Cl Meton E,
N 2.0 Ty, 1H), 7.35 (dd, J = 8.5, 2.0 T'y, 1H), 6.91 (d, J = 8.5 I', 1H),
HN NH 4.88 MHH,
49 =N O~ 4H 4.45 (s, 2H), 4.13 (ddq, J = 12.0, 7.5, 4.5 'y, 1H), 3.80 (s, 3H), 3.76 (s,
—N\7# N NH | M/2497.0
X ‘% ) - 3H),2.87 (dd, J =110, 6.5 'y, 1H), 2.81 (m, 1H), 2.69 (m, 1H), 1.90
(0] +
(dtd, J = 13.0, 8.1, 6.2 'y, 1H), 1.48 (m, 1H). Onun CH ckpsiT niox
nukoM DMSO, u oqun NH He HaOmonancs
AL Meron E, | 'H SIMP (400 MI'u, DMSO-ds) & 13.38 (s, 1H), 8.46 (s, 1H), 8.10 (s,
HN NG on | 6:07mun, | TH), 7.65-7.48 (m, 2H), 7.40 (m, 3H), 6.96 (d,J = 7.0 ', 1H), 4.87 (s,
50 - O—
/N\N/)\@ ﬂ% m/z 526.0 | 1H), 4.45 (s, 2H), 3.82 (s, 3H), 3.78 (s, 3H), 3.53-3.42 (m, 2H), 1.84 (s,
0/\‘2 [M+H]* 2H), 1.71-1.50 (m, 6H).
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TH SIMP (400 MI', DMSO-ds) 8 13.36 (s, 1H), 8.44 (s, 1H), 8.16 (d, J
~7.0Tw, 1H), 8.10-8.05 (m, 1H), 7.57 (d, J = 9.0 T, 1H), 7.52 (d, J —
Cl Merton E,

NZ 11.5 T, 1H), 7.41 (d, J — 2.0 Twy, 1H), 7.35 (dd, J — 8.5, 2.0 Ty, 1H),
HN NH 5.86 MuH,
=N O~  uh 6.90 (d,.J — 8.5 Ty, 1H), 4.48 (s, 2H), 4.29 (dtd, J — 11.0,7.5, 4.0 Ty,

—N, z N o m/z 498.0
N O/\‘g \C ALHT 1H), 3.80 (s, 3H), 3.76 (s, 3H),3.73 (m, 2H), 3.67 (td, J = 8.0, 5.5 I'ny,

1H), 3.47 (dd, J = 9.0, 4.0 T, 1H), 2.09 (dq, J = 12.5, 7.5 I', 1H),
1.81-1.69 (m, 1H).

'H SIMP (400 MI'u, DMSO-de) & 13.37 (s, 1H), 8.43 (s, 1H), 8.22 (s,
Cl Meton E,

N7 1H), 8.09 (d, J = 9.3 T, 1H), 7.70 (d, J — 8.0 Ty, 1H), 7.54 (d,J = 3.6
HNiGNH (\ 3.12 muH,
N T, 1H), 7.45-7.39 (m, 2H), 6.93 (d, J — 8.2 Ty, 1H), 4.50 (s, 2H), 3.92

(d, J = 6.6 Ty, 6H).

\ Meron E, | 'H SIMP (400 MI'y, DMSO-ds) & 13.37 (s, 1H), 8.48 (s, 1H), 8.17 (t, J =
0]
7 . HN«< 2.87 mun, | 5.8 T'u, 1H), 8.09 (s, 1H), 7.61-7.51 (m, 2H), 7.43-7.37 (m, 2H), 7.16 (d,
= @)
Ni;©/ \N(N/ m/z426.3 |J=82Tu, 1H), 421 (d, J = 5.8 ', 2H), 3.83 (s, 3H), 3.79 (s, 3H), 1.88
/
H [M+H]* (s, 3H)
Meron B 'H SAMP (400 MTI'u, CDCI3+TMS): § 10.32 (br.s 1H), 8.22 (d, J = 9.0

eron B,
cl O ', 1H), 8.10 (s, 1H), 7.92-7.86 (m, 2H), 7.47 (d, J = 9.0 T';, 1H), 7.18

H N N’( 3.28 muH,
NG NS HN (d, J=8.0Tw, 1H), 6.49 (s, 1H), 4.56 (s, 2H), 4.24 (d, J = 7.4 'y, 1H),

\ Ny m/z 465.4
N / 4.09-4.00 (m, 1H), 3.84 (s, 3H), 3.62 (t,J = 6.0 'y, 2H), 2.93 (t,J = 5.7

[M+H]"
'y, 2H), 1.19 (d, J = 6.6 'y, 6H).
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Meron B, | 'H SIMP (400 MI', DMSO-ds) 6 13.39 (s, 1H), 8.56 (s, 1H), 8.18 (¢, J —
o i 3.15 mun, | 5.7 Tw, 1H), 8.11-8.09 (m, 1H), 7.76 (d, J — 8.0 Ty, 1H), 7.61-7.53 (m,
55 % NYN
N;j©/ - S m/z465.4 | 2H), 7.52-7.45 (m, 2H), 3.91 (s, 3H), 3.81 (s, 3H), 3.34-3.23 (m, 2H),
7
4 [M+H]* 111 (t,J — 7.2 Ty, 3H)
Meton B,
c oy o— o 'H SIMP (400 MI't;, DMSO-ds) 6 13.40 (s, 1H), 8.61 (s, 1H), 8.11 (s,
N N .JZ MHH,
56 N\//\/ﬂj \N(/ % C O o sass | [HD8027.92(m, 4H), 7.60 (d, /= 88 T, 1H), 7.56 (4. / = 89T,
N N ' 1H), 3.86 (s, 3H), 3.83 (s, 3H)
[M+H]*
. Meron B, | 'H AAMP (400 MI', DMSO-de) 1337 (s, 1H), 8.48 (s, 1H), 8.11-8.06
7'« NI 2.85 mum, | (m, 1H), 7.75-7.64 (m, 1H), 7.61-7.51 (m, 2H), 7.40-7.35 (m, 2H), 7.16
57 e
N;j(j T N/>—<—=_§’>L m/z426.4 | (d,J - 82T, 1H), 3.79 (s, 3H), 3.78 (s, 3H), 3.38 (s, 2H), 2.57 (d, J —
7
[M+H]* 4.6 T, 3H)
e | TP (400 M, DMSO-do) 5 1335 (s, TH), 834 5, TH), 8.07 5
eton B,
I 0 ’< s 1H), 7.82 (d,J = 7.7 T'w, 1H), 7.61-7.51 (m, 2H), 7.20 (dd, J — 8.4, 2.1
N .13 muH,
58 N//\/©/ YN»/G'N\__':'\{' - agra | T THD713(d7 - 20 T, 1H), 647 (d,J/ - 82T, TH), 422418
\ - m/z .
N NN 0 (m, 2H), 3.90-3 81 (m, 3H), 3.73 (s, 3H), 3.47-3.42 (m, 2H), 1.04 (d, J =
7.0 Ty, 6H).
cl Meton B,
H i 'H SIMP (400 MT'i, DMSO-de): 6 13.35 (s, 1H), 8.31 (s, 1H), 8.07 (s,
N .32 MUH,
59 N‘//ﬁ/ /N)_C§:_N> HN—< 1H), 7.72 (d,J 7.2 Ty, 1H), 7.59-7.49 (m, 2H), 7.43-736 (m, 2H), 6.35
HN Ney Y m/z 479 4

[M+H]"

(d, J8.6 T, 1H), 3.91-3.81 (m, 1H), 3.78 (s, 2H), 3.72 (s, 3H), 3.37-




146

3.34 (m, 2H), 2.72-2.67 (m, 2H), 1.91-1.85 (m, 2H), 1.04 (d, 7.0 T'w,

6H).
Meton B,
c oy s 'H SAMP (400 MI'y, DMSO-ds): § 13.36 (s, 1H), 8.40 (s, 1H), 8.10 (s,
N N =N .22 MUH,
60 N{/\/©/ Kﬁ"“V@ 4053 1H), 8.09-8.05 (m, 1H), 7.71-7.69 (m, 1H), 7.53-7.50 (m, 2H), 7.38-7.21
N 7 ' (m, SH), 5.31 (s, 2H), 3.72 (s, 3H)
[M+H]"
o) Merton B,
o ( J 'H SMP (400 MI'y, DMSO-de): § 13.38 (s, 1H), 8.56 (s, 1H), 8.10 (s,
H N 2.92 muH,
61 ; N._N 1H), 7.92-7.86 (m, 2H), 7.61 (d, J = 8.9 'y, 1H), 7.58-7.52 (m, 1H),
N i m/z 438.3
=N 0 7.46-7.40 (m, 2H), 3.81 (s, 3H), 3.76-3.21 (m, 8H)
[M+H]"
o Meron B, | 'H SMP (400 MI'u, DMSO-ds): & 13.39 (s, 1H), 8.56 (s, 1H), 8.46 (q, J
6 ; H\r/,\, k@j{" 2.79 mun, | = 4.3 T'n, 1H), 8.10 (s, 1H), 7.92-7.87 (m, 2H), 7.87-7.82 (m, 2H), 7.60
N, /NNN/ 0 m/z382.3 | (d,J=8.8Tw, 1H), 7.56 (d, J = 8.8 'y, 1H), 3.81 (s, 3H), 2.78 (d, J =
[M+H]* 4.5, 3H)
MeTton B,
o ‘s 'H SIMP (400 MI'u, DMSO-de): § 13.38 (s, 1H), 8.49 (s, 1H), 8.09 (s,
.31 muH,
63 7 N =N o— 1H), 7.85-7.78 (m, 2H), 7.60 (d, J = 8.8 'y, 1H), 7.55 (d, J = 9.0 'y,
N, e m/z 369.3
HN N~N . 1H), 7.35-7.29 (m, 2H), 4.42 (s, 2H), 3.79 (s, 3H), 3.29 (s, 3H)
[M+H]
_/—N/ Meton B,
64 o 5 HN \ ) 47 'H SIMP (400 MI'y DMSO-ds): & 13.38 (s 1H), 8.46 (s 1H), 8.09(s, 1H),
N ,——< 47 MuH,
N{t@ YN/ d % 7.92-7.85 (m, 1H), 7.59- 7.51 (m, 2H), 6.94 (d, J 8.4 T'ny, 1H), 4.49 (s,
N Ny m/z 499.5,
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1H), 7.34 (dd, J = 8.4, 1.9 T, 1H), 6.92 (d, J = 8.4 T, 1H), 4.43 (s,

501.5 2H), 3.82 (s, 3H), 3.77 (s, 3H), 3.39- 3.22 (m, 3H), 2.55- 2.42 (m, 2H),
[M+H]* 2.28 (br s, 6H)
Meton B,
cl 2.78 MuH,
N m/z 327.1, | '"H AMP (400 MI'u DMSO-ds): & 13.41 (s 1H), 8.81 (s 1H), 8.10 (s, 1H),
65
N, N\N/>“BIr 329.1, 7.54 (d,J 8.8 Ty 1H) 7.43 (d, J 8.8, 1H), 3.71 (s, 3H)
331.1
[M+H]"
Meton B,
o 1.47 mumn, 'H AMP (400 MI'u, DMSO-ds): 6 13.39 (s, 1H), 8.61 (s, 1H), 8.10 (s,
66 N//t©/ 5 m/z 3953, 1H), 7.78 (d, /8.2 I'u, 1H), 7.62-7.48 (m, 3H), 7.38 (d,/ 1.2 'y, 1H),
N AN 3973 4.54 (t,J 6.3 T, 2H), 3.81 (s, 3H), 2.79 (t,J 6.3 T'y, 2H).
[M+H]"
N \ Meton B, | H SIMP (400 MI', DMSO-ds) & 13.36 (s, 1H), 8.42 (s, 1H), 8.08 (s,
- ; 0 . 329 mun, | 1H), 7.63-7.50 (m, 3H), 7.39-7.32 (m, 2H), 6.90 (d, J = 8.8 I'u;, 1H),
N N
HN )_Q.N Y m/z 493.4 | 3.97-3.87 (m, 1H), 3.80-3.74 (m, 6H), 3.53 (s, 2H), 2.75 (s, 3H), 1.08 (d,
N \
g [M+H]* J = 6.6 T, 6H)
Meton B,
c \ HN_< 1H SIMP (400 MTI'u, DMSO-d6) & 13.38 (s, 1H), 8.46 (s, 1H), 8.08 (s,
H 3.22 muH,
68 y N N / ﬁo 1H), 7.76 (d, J = 8.0 ', 1H), 7.59-7.50 (m, 2H), 7.41 (d, J = 2.0 'y,
N, / 0 m/z 470.4
N N

[M+H]"
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2H), 3.89 (dq, J = 13.5, 6.5 ', 1H), 3.80 (s, 3H), 3.75 (s, 3H), 1.07 (d,

J=6.6T1, 6H).
0 Merton B, 'H SIMP (400 MI'u, DMSO-de) & 13.37 (s, 1H), 8.47 (s, 1H), 8.08 (s,
()
c oy N 3.20 mun, | 1H), 7.60-7.51 (m, 2H), 7.38 (dd, J =2.6, 1.4T'u, 1H), 7.30 (dt, J = 7.6,
69
2 NN m/z 410.4 12T, 1H), 7.24(d,J =79Tu, 1H), 6.95 (ddd, /J=8.2,2.6, 1.1 'y,
VIS
~N [M+H]" 1H), 3.77 (s, 3H), 3.75-3.70 (m, 4H), 3.12-3.07 (m, 4H).
Cl Meton B,
I\{%’ 524 'H AMP (400 MI'u, DMSO-ds) & 13.38 (s, 1H), 8.46 (s, 1H), 8.34 (d, J
NH .24 MUH,
70 AN =N 13413 =22Tu, 1H), 8.08 (s, 1H), 7.82 (dd, J = 8.7,2.3 'y, 1H), 7.55(q, J =
= m/z .
/N‘N/ N 89T, 2H), 6.52 (d,J = 8.7 'y, 1H), 6.45 (s, 2H), 3.74 (s, 3H).
+
Z NH, [M+H]
Merton B,
cl \o N/H ) 88 'H AMP (400 MTI'u, DMSO-de) & 13.37 (s, 1H), 8.42 (s, 1H), 8.14-8.07
H .88 muH,
71 N =N NH m, 2H), 7.98 (s, 1H), 7.62-7.50 (m, 2H), 7.40-7.30 (m, 2H), 6.77 (dd, J
R
N N m/z 427.3
N N =93,4.6Tw, 1H), 3.86 (s, 3H), 3.76 (s, 3H), 2.63 (d, J = 4.6 'y, 3H)
H [M+H]"
ol Meron B, 'H AMP (400 MI'y, DMSO-de): & 13.37 (s, 1H), 8.44 (s, 1H), 8.08 (s,
H —‘> 329 mun, | 1H), 7.61 (d,J = 8.8 'y, 1H), 7.56-7.51 (m, 1H), 7.31 (dd, J =8.4,2.0
7 e d
N, /N‘N/ m/z383.3 | I'y, 1H), 7.27(d,J = 1.9 Tu, 1H), 6.85 (d, J = 8.4 I';, 1H), 4.25 (s, 4H),
[M+H]* 3.81 (s, 3H)
Cl
H N HN’<O Meton B, | 'H SIMP (400 MI', DMSO-ds): & 13.38 (s, 1H), 8.48 (s, 1H), 8.35 (t,J
B o
N, \N( 4 2.77 muH, =59Tu, 1H), 8.09 (dd, /= 1.6, 1.0 'y, 1H), 7.81-7.76 (m, 2H), 7.60
H
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m/z396.3 | (d,J=8.8Tw, 1H), 7.54 (dd, J = 8.8, 0.8 'y, 1H), 7.26 (d, J = 5.7 Ty,
[M+H]* 2H), 4.25 (d, J = 8.8 I';, 2H), 3.78 (s, 3H), 1.87 (s, 3H)
/ Meron B, | 'H SIMP (400 MI', DMSO-ds): & 13.40 (s, 1H), 8.64 (s, 1H), 8.18 (dd, J
Cl O
v =N 3.13 muH, | =5.3,0.7n, 1H), 8.12-8.08 (m, 1H), 7.60 (d, J = 8.8 'y, 1H), 7.58-
74 =
N:/\lt©/ an \_7 m/z356.3 | 7.53 (m, 1H), 7.36 (dd, J = 5.3, 1.3 Ty, 1H), 7.11-7.09 (m, 1H), 3.86 (s,
/7
H [M+H]" 3H), 3.82 (s, 3H)
s Meron B, | 'H SIMP (400 MI'u, DMSO-de): § 13.38 (s, 1H), 8.51 (s, 1H), 8.11-8.08
:S—
o NH 3.01 mun, | (m, 1H), 7.86-7.82 (m, 1H), 7.78-7.72 (m, 1H), 7.62-7.52 (m, 3H), 7.40-
75
N\//t©/NYN/ m/z432.3 | 7.34 (m, 1H), 7.34-7.29 (m, 1H), 4.17 (d, J = 6.4 T', 2H), 3.80 (s, 3H),
N~
N N [M+H]* 2.85 (s, 3H)
cl Meton B,
H N 65 'H SAIMP (400 MI'u, DMSO-d): 8 13.41 (s, 1H), 9.18 (s, 1H), 9.13 (s,
N N - .65 MuH,
76 N//ji\;( h )/Q,\/? ars | 287205 1H),8.10(dd,J = 16,10 T 1H), 761 @/~ 88T,
N N~ m/z :
N + N 1H), 7.56 (dd, J = 8.9, 0.8 'y, 1H), 3.84 (s, 3H)
[M+H]"
Meron B,
e o— i1 'H SIMP (400 MI'u, DMSO-ds) & 13.38 (s, 1H), 8.45 (s, 1H), 8.08 (s,
N .12 MuH,
77 N4 YN,)—Q‘O/ P 1H), 7.60-7.49 (m, 2H), 7.38 (d, J = 7.8 ', 2H), 6.95 (d, J = 8.2 'y,
1 - m/z .
N NN 1H), 3.76 (s, 9H).
[M+H]"
¢y N
N\rN @g,N J Meron B, | 'H SIMP (400 MI', DMSO-ds): & 13.40 (s, 1H), 8.66 (s, 1H), 8.10 (dd, J
78 7 -~ W
Ny N=p/ O 339 mun, | =1.5,0.7 'y, 1H), 8.10-8.05 (m, 2H), 7.78-7.72 (m, 2H), 7.58 (d, J =
H
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m/z 474 .4
[M+H]"

8.8 'y, 1H), 7.57-7.53 (m, 1H), 3.84 (s, 3H), 3.66-3.58 (m, 4H), 2.90-
2.82 (m, 4H)

79

Meton B,
2.57 MuH,
m/z411.3

[M+H]"

H SIMP (400 MI'u, DMSO-ds) 5 13.37 (s, 1H), 8.57 (d, J = 2.4 'y,
1H), 8.46 (s, 1H), 8.08 (s, 1H), 7.91 (dd, J = 8.9, 2.4 T'u, 1H), 7.63-7.48
(m, 2H), 6.84 (d, J = 8.9 T, 1H), 3.75 (s, 3H), 3.68 (t, J = 4.9 T'wy, 4H),

3.47 (t,J = 4.8 'y, 4H).

80

Meton B,

2.86 MuH,

m/z 355.4
[M+H]"

'H SIMP (400 MI'u, DMSO-de): & 13.39 (s, 1H), 8.49 (s, 1H), 8.11-8.08
(m, 1H), 7.84-7.80 (m, 1H), 7.74-7.68 (m, 1H), 7.60 (d, J = 8.8 T', 1H),
7.57-7.53 (m, 1H), 7.36-7.30 (m, 1H), 7.30-7.24 (m, 1H), 5.22 (t, J =
5.8 ', 1H), 4.50 (d, J = 5.8 'y, 2H), 3.79 (s, 3H)

81

Meton B,
2.04 MuH,
m/z 330.3

[M+H]"

'H SIMP (400 MI'u, DMSO-ds) & 13.37 (s, 1H), 8.35 (s, 1H), 8.07 (s,
1H), 7.51 (s, 2H), 6.41 (s, 1H), 3.68 (s, 3H), 3.50 (s, 2H), 2.81 (d, J =
6.0 ', 2H), 2.09 (s, 2H), 1.23 (s, 1H).

82

Meron B,

2.95 muH,

m/z 369 .4
[M+H]*

'H SIMP (400 MI'u, DMSO-ds): 5 13.40 (s, 1H), 8.56 (s, 1H), 8.10 (s,
1H), 7.91-7.84 (m, 2H), 7.61 (d, J = 8.8 T', 1H), 7.58-7.53 (m, 1H),
7.45-7.38 (m, 2H), 3.81 (s, 3H), 2.98 (br s, 3H), 2.92 (br s, 3H)

83

Meton B,

3.18 muH,

IH SIMP (400 MI', DMSO-ds) & 13.38 (s, 1H), 9.06 (s, 1H), 8.47 (s,
1H), 8.09 (s, 1H), 8.02 (d, J = 8.3 'y, 1H), 7.61-7.52 (m, 2H), 7.45-7.36
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m/z426.4 | (m, 2H), 3.86 (s, 3H), 3.78 (s, 2H), 2.45-2.35 (m, 3H), 1.06 (t, J = 7.5
[M+H]* I'y, 3H)
o Meton B, | H SIMP (400 MTI', DMSO-de) 6 13.64-13.10 (br s, 1H), 8.32 (s, 1H),
N._N  H 2.15 muH, | 8.09-8.04 (m, 1H), 7.55-7.48 (m, 2H), 6.34-6.27 (m, 1H), 3.69 (s, 3H),
i N\//\/©/ /\rl\lﬂ\,)/@‘L 2 m/z344.3 | 3.18 (s, 1H), 3.02-2.92 (m, 1H), 2.04-1.82 (m, 3H), 1.72-1.59 (m, 1H),
4 [M+H]" 1.49-1.37 (m, 1H), 2 cnocoOHbIx k 0OMeny NH He BUAHBI.
d Meton B, | 'H SIMP (400 MI', DMSO-ds) & 13.38 (s, 1H), 8.50 (s, 1H), 8.10 (s,
o o OI 3.35 mun, | 1H), 7.65-7.52 (m, 2H), 7.47-7.40 (m, 1H), 7.40-7.34 (m, 1H), 7.29 (t, J
N/,\/(j“'\(/“»,@ m/z399.4 | =7.9Tn, 1H), 6.98-6.89 (m, 1H), 4.16-4.03 (m, 2H), 3.79 (s, 3H), 3.70-
N NN [M+H]* 3.63 (m, 2H), 3.30 (5, 3H)
cl Cl Meron B, 'H SAMP (400 MI'u, DMSO-ds) & 13.39 (s, 1H), 8.51 (s, 1H), 8.10 (s,
86 N//j©/ N\(/N»,OIO/ 1/62931\;2};’ 1H), 7.82-7.73 (m, 2H), 7.64-7.53 (m, 2H), 7.17 (d, J = 8.5 ', 1H),
N NN ) 3.88 (s, 3H), 3.78 (s, 3H).
[M+H]
\ “ ’< Meton B, | "H SMP (400 MI't;, DMSO-ds) & 13.36 (s, 1H), 8.36 (s, 1H), 8.08 (s,
. ¢l 0 3.09 mun, | 1H), 7.80 (d,J = 7.8 'y, 1H), 7.61-7.50 (m, 2H), 7.33-7.25 (m, 2H),
N‘//Ij N’ ) NH O m/z469.5 | 6.34(d,J=82Twu, 1H), 5.41-5.31 (m, 1H), 3.94-3.85 (m, 1H), 3.83 (s,
N N [M+H]* 3H), 3.74 (s, 3H), 3.64 (d, J = 4.8 'y, 2H), 1.05 (d, J = 6.6 ', 6H)
cl oy OH 'H SIMP (400 MI'u, DMSO-de) & 13.39 (s, 1H), 8.49 (s, 1H), 8.09 (s,
88 N//\/©/ N\(/NWO’/ Meron B, 1H), 7.79 (d, J = 8.3 T, 2H), 7.64-7.52 (m, 2H), 7.32 (d, J = 8.4 'y,
N /N~N 2.80 MuH,
H

2H), 5.21 (t,J = 5.7 T, 1H), 4.50 (d, J = 5.6 T'w, 2H), 3.79 (s, 3H)
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m/z 3553
[M+H]"
ol Meton B, | 'H SAMP (400 MI', DMSO-ds): § 13.46 (s, 1H), 10.91 (s, 1H), 8.97 (s,
HO
H 280 wmun, | 1H),8.14(dd,J=14,1.0Tu, 1H), 778 (dd, /=728, 1.7T'y, 1H), 7.58
8 N g
\ N‘N/ m/z 341.3 (dd,/=8.38,08 1T, 1H), 7.51 (d,J = 8.8 'y, 1H), 7.26-7.18 (m, 1H),
Ve
[M+H]" 6.90-6.80 (m, 2H), 3.84 (s, 3H)
MeTton B, 'H SIMP (400 MI'u, DMSO-de): & 13.42 (s, 1H), 9.20 (d, J = 2.1 T'ny,
z .34 MUH, , 9. ,J =2.1110, 1H), 8. 71 (s, 1H), 856 (t,s = 2.1 111, 1H), 8.
N\(N/ \/ I 3.34 1H), 9.05(d,J =2.1Tu, 1H), 8.71 (s, 1H), 8.56 (t,J =2.1 T, 1H), 8.11
90 /
N‘N /N_N © m/z 398.3 (dd,J=1.5,0.6TI1, 1H), 7.62-7.54 (m, 2H), 4.37 (q, J = 7.1 I'u, 2H),
0
H [M+H]" 3.84 (s,3H), 1.33 (t,/ = 7.1 T, 3H)
Meton B,
Cl H 579 'H SIMP (400 MI'u, DMSO-ds) & 13.36 (s, 1H), 9.59 (s, 1H), 8.39 (s,
.79 MuH,
91 N\/ NGN 1H), 8.07 (d, J = 1.5 Ty, 1H), 7.68-7.61 (m, 2H), 7.59 (d, J = 8.8 I'y,
HN =)o m/z 3413
~"N 1H), 7.53 (d,J =8.9 Ty, 1H), 6.75 (d, J = 8.7 ', 2H), 3.74 (s, 3H).
[M+H]"
H Meron B,
Cl H N<y 316 'H SAMP (400 MI', DMSO-ds) & 13.37 (s, 1H), 12.91 (s, 1H), 8.51 (s,
No N | .16 MuH, B
92 7 = 1H), 8.10(d, J = 1.5 Ty, 1H), 7.96 (s, 1H), 7.90 (s, 1H), 7.64-7.51 (m,
o 796
H "N 3H), 3.82 (s, 3H), 2.61 (s, 3H).
[M+H]"
0, -ds . S, , 9. ,J = 2. 1,
el N 'H SIMP (400 MTI';, DMSO-de) & 13.39 (s, 1H), 9.00 (d,J =2.1T
N N - Meton B,
93 N \(/ Van Y/, 1H), 8.62 (s, 1H), 8.54 (dd, J =4.8, 1.7 ', 1H), 8.15-8.08 (m, 2H),
‘N /N~N 2.36 MuH,
H

7.63-7.52 (m, 2H), 7.41 (dd, J = 8.0, 4.8 'y, 1H), 3.81 (s, 3H).
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m/z 326.2
[M+H]"
J | MeronB, TH SIMP (400 MTI', DMSO-ds) & 13.41 (s, 1H), 8.58 (s, 1H), 8.53-8.45
o4 Gl N HNI N | 241 mun, | (m, 1H), 8.10 (s, 1H), 7.87 (q, J = 8.6 'y, 4H), 7.60-7.52 (m, 2H), 3.81
N\//b/ T )——@’<\O m/z439.4 | (s,3H),3.41(q,J = 6.3 I'yy, 2H), 2.36-2.29 (m, 6H), 2 crIOCOGHBIX K
~N
d [M+H]" obmeny NH He BUIHBL
O— Merton B, | "H SIMP (400 MI'u, DMSO-ds) & 13.38 (s, 1H), 8.50 (s, 1H), 8.09 (s,
ol
H N>/® 3.41 mun, | 1H), 7.64-7.52 (m, 2H), 7.46-7.41 (m, 1H), 7.39-7.35 (m, 1H), 7.30 (t, J
95 7 \r/
N - m/z3553 | =7.9Tn, 1H), 6.92 (ddd, J = 8.2, 2.7, 0.9 I'n, 1H), 3.79 (s, 3H), 3.77 (s,
N NN
H [M+H]* 3H)
Meton B,
o o 'H SIMP (400 MI'u, DMSO-ds) & 13.39 (s, 1H), 8.56 (s, 1H), 8.10 (s,
N o 41 muH,
96 7 =N 1H), 7.69 (s, 1H), 7.58-7.49 (m, 2H), 6.71 (d, J = 3.4 T'u, 1H), 6.56-6.51
N@@ t)—@ miz31ss | TG D
H /"N (m, 1H), 3.77 (s, 3H)
[M+H]"
ol Metox B, | H SIMP (400 MI', DMSO-de): & 13.40 (s, 1H), 8.57 (s, 1H), 8.10 (s,
o ; HYN@_‘ 3.05mun, | 1H), 7.86(d,J7.9 Ty, 1H), 7.78 (d,J 7.8 T, 1H), 7.72 (s, 1H), 7.61-
N\N /N\,\f © m/z 408.3 | 7.53 (m, 2H), 3.81 (s, 3H), 3.52 (, J 6.8 T', 2H), 3.01 (s, 3H), 2.99 (t, J
H [M+H]* 6.8 Ty, 2H).
cl
o3 , H\r/N 7/@0 Meton B, | 'H SIMP (400 MI'y, CDCl3) § 10.82 (s, 1H), 8.06 (d,J = 1.0 'y, 1H),
/
Ny N=N \ 2.71 mun, | 8.02 (d,J =9.0 'y, 1H), 7.36 (dd, J = 9.0, 1.0 T'y, 1H), 6.70 (tt, J = 3.0,
H
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m/z 331.3 1.6 Ty, 1H), 6.48 (s, 1H), 434 (q,J =2.8T, 2H), 391 (t,J =54Tn,
[M+H]* 2H), 3.77 (s, 3H), 2.60 (ddd, J = 4.4, 2.5, 1.2 Ty, 2H).
Meton B,
c y <1 'H SIMP (400 MI';, CDCls) § 8.07 (s, 2H), 8.01 (d, J = 24.8 T'y, 2H),
N N .JZ MHH,
99 N//\/©/ T )/O’O o ves s 772 (s, 1H), 7.54 (d,J = 4.7 T, 1H), 7.42 (d, J = 9.0 ', 1H), 6.99-
AY \N Z .
N 4 6.91 (m, 2H), 3.85 (s, 3H), 3.80 (s, 3H).
[M+H]”
N oH Meton B, | 'H SMP (400 MLy, DMSO-de): 6 13.38 (5, LH), 9.41 (s, 1H), 8.47 (s,
00 , “YN%@ 332mun, | 1H), 8.11-8.08 (m, 1H), 7.59 (d, J = 8.8 'y, 1H), 7.57-7.52 (m, 1H),
N, Ney/ m/z341.3 | 7.30-7.25 (m, 2H), 7.17 (t,J = 8.0 'y, 1H), 7.59 (ddd, J = 8.0,2.5, 1.1
s/
H [M-+H]* I'u, 1H), 3.78 (s, 3H)
N o Meton B, | 'H SMP (400 MLy, DMSO-de): 6 13.36 (s, LH), 9.19 (s, 1H), 8.40 (s,
H 2.86 mun, | 1H), 8.08 (dd,J = 1.7,0.9 'y, 1H), 7.58 (d, J = 8.9 T'ry, 1H), 7.55-7.51
101 N7 " OH
N Ny m/z371.3 | (m, 1H), 7.35 (d,J = 1.9 T, 1H), 7.27 (dd, J = 8.2, 1.9 Ty, 1H), 6.76
[M+H]* (d,J = 8.2 T, 1H), 3.78 (s, 3H), 3.75 (s, 3H)
Merton A,
croy IH SIMP (400 MI', DMSO-de): § 13.37 (s, 1H), 8.40 (s, 1H), 8.08 (s,
N _N N/’\O 1.41 mu~,
102 NG g N, s at0s | D 7737.66 (m, 2H), 7.60 (0, = 8.8 T, 1H), 7.57-7 51 (m, 1H),
Y N\ m Z .
N - N 6.98-6.89 (m, 2H), 3.75 (s, 3H), 3.75-3.70 (m, 4H), 3.17-3.10 (m, 4H)
[M+H]"
o 5, IH SIMP (400 MI'i, DMSO-de): § 13.38 (s, 1H), 8.57 (dd, J = 2.3, 0.6
No _N =N Meron B,
103 N = )’UO T, 1H), 8.53 (s, 1H), 8.09 (dd, J = 1.5, 1.0 T, 1H), 8.02 (dd, J = 8.5,
N- 3.68 muH,
H

24Tu, 1H), 7.61 (d,J = 8.8 'y, 1H), 7.54 (dd, J = 8.8, 0.8 I'y, 1H),
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m/z384.4 | 6.78-6.73 (m, 1H), 5.31-5.21 (m, 1H), 3.78 (s, 3H), 1.29 (d, J = 6.2 T',
[M+H]* 6H)
o - Meton B, | '"H IMP (400 MI't, DMSO-ds): & 13.37 (s, 1H), 8.49 (s, 1H), 8.09 (dd, J
104 ; HYN@“)/ 333 muH, | =15, 1.0T, 1H), 7.72 (t, J = 8.8 T'ry, 1H), 7.59 (d, J = 8.8 I'y, 1H),
N\N /N~N/ m/z373.3 | 7.53 (dd,J = 8.8, 0.8 'y, 1H), 6.87 (dd, J = 12.8, 2.4 'y, 1H), 6.80 (dd,
H
[M+H]" J=8.7,2.5Tu, 1H), 3.79 (s, 3H), 3.78 (s, 3H)
R Meton B, | 'H AMP (400 MI't, DMSO-ds): & 13.38 (s, 1H), 8.49 (s, 1H), 8.09 (s,
¢ H (__) 2.41 muH, 1H), 7.82-7.76 (m, 2H), 7.59 (d, J = 8.8 I';, 1H), 7.57-7.52 (m, 1H),
105 7 N N
N\/j©/ = m/z424.4 | 732(d,J =83 T, 2H), 3.79 (s, 3H), 3.60-3.53 (m, 4H), 3.46 (s, 2H),
HN /N\N
[M+H]* 2.38-2.30 (m, 4H)
'H SIMP (400 MI'u, CDCl3) § 8.07 (d,J = 8.3T'1;, 2H), 8.06-7.88 (m, 2H),
Meton B, | 7.80 (d,J=8.3I'y, 2H), 7.32 (d,J = 9.0I'y, 1H), 6.95-6.87 (m, 1H), 6.74
O
¢y J/j 3.06 mun, | (s, 1H), 4.09 (qd,J =7.2, 3.0I'u, 1H), 3.88 (dt,J = 8.3, 6.7T'u, 1H), 3.78
106 N HN
N?j©/ YN)_@ m/z452.4 | (d,J=4.6I'y, SH), 3.34 (ddd,J = 13.9, 7.6, 4.9T'w, 1H), 2.08-1.95 (m,
HN N~
<N © [M+H]* | 1H), 1.98-1.83 (m, 2H), 1.67-1.53 (m, 1H), 1 cnoco6HbIii k 06meny NH
HEC BUIOCH.
Merton B,
cr 'H SIMP (400 MI'y, CD;0D) § 8.10 (s, 1H), 7.60 (dd, J = 8.8, 1.1 I'ry,
N /N>/(/\\( 2.94 MuH,
107 N4 A N 1H), 7.52 (d, J = 8.9 T'ry, 1H), 6.45 (s, 1H), 4.06 (s, 3H), 3.85 (s, 3H),
N N~ ;u m/z 343.3
H

[M+H]"

2.21 (s, 3H), 2 cnocoOHbIx k 0OMeny NH He BUAHBI.
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ol Meton B, | 'H SMP (400 MI'y, CD;OD) § 8.09 (dd,J = 7.3, 0.8T', 1H), 7.51-7.48
108 ; H\V’N 2.94 mun, | (m, 2H), 6.41-6.37 (m, 1H), 3.77 (s, 3H), 2.74-2.66 (m, 2H), 2.49 (tp,] =
N\N /N‘N/>__© m/z315.3 | 7.6, 2.8, 2H), 1.99 (tt,J = 8.1, 6.9T', 2H), 2 criocobubIx kK 06Meny NH
H
[M+H]" HE BUIHBI.
o Meton B, | 'H SIMP (400 MI'u, CD;OD) § 8.94 (dd, J = 2.2, 0.8T'w, 1H), 8.20 (dd, J
109 ; HYN =N 232 mun, | =8.1,2.2I'y, 1H), 8.11 (d, J = 1.0I'y, 1H), 7.63 (d, J = 8.9T', 1H), 7.54
N\N N<y/ \_7 m/z340.3 | (dd,J = 8.8, 1.0I'u, 1H), 7.34 (d, J = 8.1, 1H), 3.86 (s, 3H), 2.56 (s,
H /
[M+H]" 3H), 2 cnocobubIx k 0OMeny NH He BUIHBL
/N Merton B,
/
¢l ¥ 3.44 vun, | 'H SMP (400 MI';, DMSO-ds) § 13.42 (s, 1H), 8.65 (s, 1H), 8.14-8.09
110 N
N’ \\’T ) m/z350.3 | (m,3H), 7.82 (dt,J =7.7, 1.5 T'n, 1H), 7.64-7.53 (m, 3H), 3.82 (s, 3H).
N ~N
H 4 [M+H]*
Merton B,
c ) 30 'H AMP (400 MI'u, CD;OD) & 8.11 (s, 1H), 7.99 (s, 1H), 7.80 (s, 1H),
N N =N .39 MuH,
111 N\/ \N(/ )’QI{IH /23152 7.52(d,J = 1.1I'u, 2H), 3.82 (s, 3H), 2 cnocobubIx k 0OMeHy NH ne
N "N ‘
H BUHBL
[M+H]*
Meron B, | 'H SIMP (400 MI'ti, CDsOD): § 8.10 (d, J = 1.0 'y, 1H), 7.61 (d, J =
| <
¢ u N 3.23 muH, 8.9 ', 1H), 7.54 - 7.48 (m,
N N X m/z357.4 | 2H), 6.64 (d,J = 2.0 T'w, 1H), 5.57 (hept, J = 6.7 ', 1H), 3.86 (s, 3H),
/
H [M+H]" 1.46 (d, J = 6.6 ', 6H). (2 x criocobHbIX K 0OMeny H)
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o / Meton B, | 'H SIMP (400 MT';, CD;OD): 6 8.11 (s, 1H), 7.92 (q,J = 1.3, 0.9 ',
d . © 3.36 mun, | 1H), 7.86 (dt,J = 7.3, 1.8 Ty, 1H), 7.62 (d, J = 8.9 T'w, 1H), 7.53 (d, J =
113 _
N ?u/ p m/z369.3 | 8.8 T, 1H), 7.42 - 7.35 (m, 2H), 4.49 (s, 2H), 3.85 (s, 3H), 3.39 (s, 3H).
~N
H d [M+H]" (2 x ciocobubIX kK 0OMeny H)
TH SIMP (400 MI'w, CD;0D): § 8.10 (s, 1H), 7.61 (d, J — 8.9 T'wy, 1H),
o— Merton B,
oy 753 (d,J = 9.0 Ty, 1H),
No _N 3.36 muH,
114 ¥ R s | 737 259,32 T, 1H), 7.11(dd,J = 102,9.0 T, 1H), 6.95 (d,
N- m/z 373.
AN J=90,3.5T, 1H), 3.86 (s, 3H),
H [M+H]+
3.78 (s, 3H). (2 x cnocobubIx k 0OMeHy H)
N Meton B, | 'H SIMP (400 MI'y, CD;OD): 6 8.11 (d, J = 0.6 T', 1H), 8.02 (d, J =
; No N N/\/O\ 2.63 mun, | 0.7Tw, 1H), 7.87 (d,.J = 0.7 ', 1H), 7.52 (s, J = 0.8 T', 2H), 4.30 (t, J
115 = 4
" \Nr\N/>——C'{‘ m/z 373.3 —5.2Tw, 2H), 3.81 (s, 3H), 3.76 - 3.71 (m, 2H), 3.31 (5, 3H). (2 x
7/
H [M+H]" crniocoOHbIX kK 00Meny H)
/ Meton B,
ol (—N L 1s 'H SIMP (400 MI'n, DMSO-de): & 13.40 (s, 1H), 8.49 (s, 1H), 8.09 (s,
.35 MuH,
116 § N N—) 1H), 7.80 - 7.76 (m, 2H), 7.61 - 7.51 (m, 2H), 7.30 (ddd, J = 6.2, 4.4,
N N m/z 437.4
\ W 1.5 T, 2H), 3.78 (s, 3H), 3.55 - 3.40 (m, SH), 2.38 (s, 8H).
H -~ N [M+H]"
o Meton B, | 'H SIMP (400 MI';, DMSO-de): 6 13.39 - 13.33 (m, [H), 8.40 (s, 1H),
cl ‘ NNJ 2.20 mun, | 8.08(d,J = 1.6 T, 1H), 8.01 (s, 1H), 7.66 (d, J = 0.7 T'w, 1H), 7.52 (s,
117 ; _N
N;jé/ \Nr )_CE m/z428.4 | 2H), 421 (t,J = 6.4 ', 2H), 3.72 (s, 3H), 3.51 (d, J = 4.8 'y, 4H), 2.71
~N
H g [M+H]* (s, 2H), 2.40 (s, 4H).
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o o— Mertox B, | 'H SIMP (400 MI', DMSO-ds): 5 13.40 (s, 1H), 8.60 (s, 1H), 8.10 (s,
s , HYN%W/ 3.36 mun, | 1H), 7.68 (d,J = 8.0 'w, 1H), 7.56 (d, J = 3.0 T, 2H), 7.52 (d, J = 1.4
N, Nyl 0 m/z413.3 | Tu, 1H), 7.47 (dd, J = 8.0, 1.4 T'w, 1H), 3.84 (s, 3H), 3.81 (s, 3H), 3.77
/
H [M+H]" (s, 3H).
Meton B,
cloy y 'H SIMP (400 MI'u, DMSO-de): 5 13.39 (s, 1H), 8.64 (s, 1H), 8.10 (s,
N N ;‘“N 2.83 MuH,
119 N \L\fw 03 1H), 7.60 - 7.51 (m, 2H), 7.40 (d, J = 1.9 T'w, 1H), 6.52 (d, J = 1.9 ',
N 7 1H), 4.05 (s, 3H), 3.81 (s, 3H)
[M+H]"
Meton B,
o NH, Jasn 'H SIMP (400 MI'u, DMSO-ds): 5 13.38 (s, 1H), 8.42 (s, 1H), 8.09 (s,
120 N NYN ' " | 1H),7.57(d,J = 8.8 T, 1H), 7.56 - 7.51 (m, 1H), 7.12 - 7.08 (m, 1H),
N N/ m/z 340.3
N NN 7.03 - 6.96 (m, 2H), 6.54 - 6.48 (m, 1H), 5.10 (s, 2H), 3.76 (s, 3H)
[M+H]"
N \ Merton B, | H SIMP (400 MI', DMSO-ds): 8 13.38 (s, 1H), 11.67 (s, 1H), 9.32 (s,
¢ N — 2.28 mun, | 1H), 8.42 (s, 1H), 8.20 (d,J = 5.7 ', 1H), 8.10 (s, 1H), 7.75 (d, J = 2.3
121 >
N WN/ 2 \_NH m/z365.3 | I'n, 1H), 7.63 (d,J = 8.9 I'u, 1H), 7.58 - 7.52 (m, 1H), 7.38 (dd, J = 5.7,
~N
d [M-+H]* 1.0 Ty, 1H), 3.81 (s, 3H)
? | Meron B, | 'H SIMP (400 MI', CD;0D): § 8.10 (s, 1H), 7.93 - 7.89 (m, 2H), 7.87 -
4
o <N /g 2.68 Mun, | 7.81(m, 2H), 7.62 - 7.49 (m, 2H), 6.97 - 6.92 (m, 2H), 6.49 - 6.44 (m,
122 H
N’D/NYN%OOﬁ m/z462.4 | 2H), 4.38 (dd, J = 5.4, 4.0 Ty, 2H), 4.33 (dd, J = 5.5, 4.1 'y, 2H), 3.82
| /N\N/ [M+H]* (s, 3H). (2 x cocoGHbIX kK 06Meny H)
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o N Meton B, | H AMP (400 MI'u, CD;0D) & 8.10 (s, 1H), 7.81 (dd, J = 7.9, 1.6 'y,
2
; HYN@ 3.07 mun, | 1H), 7.65(d,J=8.9Tw, 1H), 7.52 (dd, J = 8.9, 1.0 T'y, 1H), 7.10 (ddd,
123 =
N\N /N~|\f m/z340.3 | J=8.6,72 1.6Tu, 1H), 6.79 (dd,J = 8.2, 1.2 T, 1H), 6.66 (ddd, J =
H [M+H]" 8.2,7.1,12Tn, 1H), 3.85 (s, 3H). (4 x cnocoOHbIX k 0OMeny H)
o Meton B, | 'H SAMP (400 MI't, DMSO-de): & 13.41 (s, 1H), 9.01 (dd, J = 2.1, 0.9
124 ; H\(/N =N NH— 2.89 mun, | I'n, 1H), 8.80(d, /= 5.1T, 1H), 8.69 (s, 1H), 8.29 (dd, J = 8.2,2.1Tn,
N\N /N‘N/ N\_7 % m/z383.3 | 1H), 8.11 (s, 1H), 8.04 (dd, J = 8.2, 0.8 'y, 1H), 7.57 (d, J = 3.8 'y,
[M+H]" 2H), 3.83 (s, 3H), 2.81 (d, J = 4.8 T'y, 3H)
Meton B,
c o > 84 'H SIMP (400 MT't;, DMSO-dg): 8 13.40 (s, 1H), 8.62 (s, 1H), 8.10 (s,
N .64 MUH,
125 N//t©/ YN»,@—%—NHz 4042 1H), 8.01 - 7.94 (m, 2H), 7.86 - 7.79 (m, 2H), 7.61 - 7.53 (m, 2H), 7.38
N N~ (o) m/z .
N ~N (s, 2H), 3.82 (s, 3H).
[M+H]"
o Merton B, | 'H SIMP (400 MI't, DMSO-ds): & 13.37 (br s, 1H), 8.33 (s, 1H), 8.07 (s,
NN 2.07 mun, | 1H), 7.56 - 7.49 (m, 2H), 6.39 - 6.34 (m, 1H), 3.69 (s, 3H), 3.31 - 3.27
126 N oo M
N N~ m/z 330.3 (m, 2H), 2.83 (dd, J = 5.6, 5.6 T', 2H), 2.32 - 2.45 (m, 2H). 1 x
H [M+H]* crocobHbIi Kk 06MeHy mpoToH H.
Meton B, | 'H SMP (400 MI', DMSO-d): & 13.37 (s, 1H), 8.53 (d,J = 3.0 ',
Cl
H 2.36 MuH, 1H), 8.43 (s, 1H), 8.08 (t,/ = 1.3 T, 1H), 7.86 (dd, J = 8.9, 2.4 T'ny,
127 NG NyN =N/
HN N\ N m/z369.3 | 1H), 7.62 - 7.49 (m, 2H), 6.63 (d, J = 8.9 ', 1H), 3.74 (s, 3H), 3.03 (s,
[M+H]" 6H).
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C| - Meron B, 'H SIMP (400 MI'u, DMSO-ds): & 8.58 (s, 1H), 8.30 (s, 1H), 8.10 (s,
NN bk 2SN, 765 (dd,J — 8.0, 1.6 Ty, TH), 7.61 - 747 (m, 4H), 3.85 (5, 2H),
128 N\/ \N( N/ m/z 3723 3.79 (s, 3H). NH: criocoGHbie K 0GMeHy MPOTOHBI
N A9,
H d [M+H]*
METORE 1 SIMP (400 MI, DMSO-de): 5 13.39 (s, TH), 9.9 (s, 1H), 8.59 (s
Cl
H ~7.05 (m, 3H),
; N 2N §.48(d,J = 1.8 Ty, 1H), 8.12 - 8.05 (m, 2H), 7.18 - 7.05 (m, 3H)
129 N, N N\ / m/z 342.3 3.79 (s, 3H).
N <~ N OH + . ’
" [M+H]
d,J
N METORE i MP (400 M, DMSO-de): 8 13.39 (s, 1H), 8.54 (s, 1H), 8.20 (4
- -7.52
/ HY/N —N/ ZHMIL A sy 1H), 8.12 - 8.09 (m, 1H), 7.87 (d,/ = 2.85 1H), 7.58
130 N NN m/z341.3 (m, 2H), 7.36 - 7.31 (m, 1H), 5.39 (br.s, 2H), 3.79 (s, 3H)
H N2 [M+H]*
VoA B 1 SIMP (400 M, DMSO-do): 5 13.40 (s, 1HD), 8.57 (s, 1H), 8.10
Cl 0
H
NYNFO’« 270 s, (s, 1H), 7.99 (s, 1H), 7.88 (m, 4H), 7.64 - 7.52 (m, 2H), 7.37 (s, 1H),
131 N\; /N"‘l\f NH, m/z 368.3 3.81 (s, 3H)
H [M+H]*
. 8.09
o NH, Merton B, 'H SIMP (400 MI'u, DMSO-ds):  13.38 (s, 1H), 8.43 (s, 1H),
’ i 2H),
NYN@ 2.35 muH, (s, IH), 7.59 -7.01 (m, 1H), 7.11 - 7.08 (m, 1H), 7.03 - 6.97 (m, 2H)
/4
132 N, N m/z 3423 6.53 - 6.48 (m, 2H), 5.14 (bs, 2H), 3.76 (s, 3H)

[M+H]"
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7.36 (m, 2H), 7.24-7.10 (m, 1H), 7.09-6.94 (m, 4H), 3.78 (s, 3H)

Merton A,
Cl H NH, 'H SIMP (400 MI', DMSO-ds): & 13.40 (s, 1H), 8.62 (s, 1H), 8.12 -
N — 1.09 mums,
133 NG \r/N/ 4 /N 13423 8.09 (m, 1H), 7.88 (d, / = 5.41 ', 1H), 7.54 (m, 2H), 6.96 - 6.91 (m,
\ - m/z :
” NN 2H), 6.26 (br.s, 2H), 3.81 (s, 3H).
[M+H]"
Merton A,
ey 129 'H SIMP (400 MI'u, DMSO-ds): & 13.40 (s, 1H), 8.65 (s, 1H), 8.11 -
N .29 MHH,
134 N//\/©/ YNM\] 13203 8.07 (m, 1H), 7.58 - 7.51 (m, 2H), 7.40 (d,/ = 2.0 'y, 1H), 6.51 (d, J =
\ N- Nig m/z .
” ~N / 2.0 T'u, 1H), 4.05 (s, 3H), 3.80 (s, 3H)
[M+H]"
o Meron A, 'H SIMP (400 MI'u, DMSO-de): & 13.41 (s, 1H), 8.56 (s, 1H), 8.55 -
¢ H NH 1.28 muH, 8.49 (m, 1H), 8.31 -8.27 (m, 1H), 8.11 - 8.07 (m, 1H), 7.99 - 7.92 (m,
135 _N
N\/t©/ \NV / m/z 382.3 1H), 7.82 -7.52 (m, 1H), 7.60 (d, / = 8.8 ', 1H), 7.57 - 7.54 (m, 1H)
~N
H d [M+H]" 747, J="766Tn, 1H)3.81(s,3H)3.17(d, /J=5.1T1, 3H)
E R F Merton B,
- 415 'H SAMP (400 MTI', DMSO-d6) § 13.41 (s, 1H), 8.62 (s, 1H), 8.12-8.09
O .15 mumn,
136 H (m, 1H), 7.85 (dt, J = 7.8, 1.3 I', 1H), 7.71-7.68 (m, 1H), 7.66-7.50 (m,
\r/N m/z 409.2
N, / 3H), 7.39-7.34 (m, 1H), 3.81 (s, 3H).
N N=N [M+H]"
Merton B,
cl 4] 1H AMP (400 MI'u, DMSO-d6) 6 13.40-13.35 (m, 1H), 8.50 (s, 1H),
H .21 Mus,
137 NN 8.09(t,J=12TIu, 1H), 7.89-7.80 (m, 2H), 7.63-7.50 (m, 2H), 7.49-
N//\/Ej/ g /\f/@ © m/z 4173 ( ) (m. 20 (m. 20
\ N‘
N
H

[M+H]"
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EF Meton B,
o Nor 1H SIMP (400 MI'u, DMSO-d6) & 13.40 (s, 1H), 8.59 (s, 1H), 8.10 (s,
4.13 MuH,
138 4 N\(/N>,®~O 1H), 7.98-7.89 (m, 2H), 7.57 (q, J = 8.9 T'w, 2H), 7.42-7.31 (m, 2H),
N Ny m/z 409.2 350 5. 3H)
s/ .80 (s, :
" [M+H]*
\ ’< Meron B, | 'H SIMP (400 MI', DMSO-ds): 8 13.02 (br s, 1H), 8.40 (br s, 2H), 8.24
HN
H P —~ 2.96 mun, | (s, 1H), 8.11 (s, 1H), 7.75 (d, J = 7.8 Ty, 1H), 7.38 - 7.29 (m, 3H), 6.89
139 N
N’ T ) o 0 m/z450.4 | (d,J=8.4Tw 1H), 4.42 (s, 2H), 3.97 - 3.85 (m, 1H), 3.79 (s, 3H), 3.72
N =N
H d [M+H]" (s, 3H), 2.44 (s, 3H), 1.07 (d, J = 6.6 T'y, 6H).
'H AMP (400 MTI';, DMSO-de): & 12.99 (br's, 1H), 8.72 (d, J = 7.3 'y,
\ ny Meron B,
o) HN 530 1H), 8.26 (br s, 1H), 8.23 (s, 1H), 8.12 (s, 1H), 7.39 - 7.29 (m, 4H), 6.90
H .30 MUH,
140 ; NN oﬂo (d,J = 8.4 T, 1H), 4.65 (sextet, J = 7.4 'y, 1H), 4.49 (s, 2H), 3.98 (t, J
N g m/z 463 .4
N N=N = 8.9, 2H), 3.88 (t,J = 8.7 ', 2H), 3.80 (s, 3H), 3.72 (s, 3H), 2.44
H [M+H]"
(s, 3H). 1 H cmocoOHbIit k 0OMeHy
'H AMP (400 MI'n, DMSO-de): & 13.01 (s, 1H), 8.23 (s, 1H), 8.12 (s,
\ —OH Meton B, | 1H),7.95(d,J =7.5Tu, 1H), 7.40 - 7.28 (m, 4H), 6.88 (d, / = 8.4 I'Ly,
HN
141 H o /,Q 2.34 MuH, 1H), 4.44 (s, 2H), 4.18 - 4.09 (m, 1H), 3.79 (s, 3H), 3.72 (s, 3H), 2.85
N /N 0O
Nqé( T © m/z477.4 | (ddd, J = 24.7,9.6, 6.3 T, 2H), 2.74 - 2.69 (m, 1H), 2.45 (s, 3H), 1.93 -
N NN
H [M+H]* 1.85 (m, 1H), 1.52 - 1.43 (m, 1H). 1 npOTOH NUPPOTUANHA IO TUKOM

DMSO. 1 H cniocoOHbIi kK 00MeHY.
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0 Meton B, 'H SIMP (400 MI'u, DMSO-ds) 8/ppm: 13.08 (1H, s), 8.69 (1H, t, J =
™ H /N N F | 3.43 muH, 6.4I'n), 8.62 (1H, s), 8.12-8.07 (2H, m), 7.80 (1H, d, J = 8.0I'm), 7.60-
N\//t@[ N—I<l Cl) FF m/z 4643 7.56 (2H, m), 7.46 (1H, d, J = 11.2I'y), 4.11 (2H, qd, J = 6.4I'1,
N /
H F [M+H]" 10.0I'my), 3.95 (3H, s), 3.83 (3H, s).
Meton B,
H N O 364 'H AMP (400 MTI'u, DMSO-ds) 6/ppm: 13.07 (1H, s), 8.61 (1H, s), 8.12-
/ = .64 MuH,
143 N \Nr\ )._Q—gm’é 8.08 (2H, m), 7.86 (1H, s), 7.79 (1H, d, J = 8.8'm), 7.58-7.49 (2H, m),
Fs N o m/z438.4
7.46 (1H, d, J = 10.8I'mm), 3.95 (3H, s), 3.82 (3H, s), 1.38 (9H, s)
/ +
[M+H]
o Meton B,
357 'H SIMP (400 MI'u, DMSO-ds) 6/ppm: 13.15 (1H, s), 8.68 (1H, t, J =
H .57 MuH,
144 NéUN /N/ N FF 12 4802 6.4I'n), 8.47 (1H, s), 8.11 (1H, s), 8.02 (1H, s), 7.80-7.76 (2H, m), 7.56-
HN . 16-4. ) 3.81 (3H, s).
ol / | (MEH] 7.52 (2H, m), 4.16-4.06 (2H, m), 3.93 (3H, s), (3H, s)
'H AMP (400 MI'u, DMSO-ds) 6 13.37 (s, 1H), 8.38 (s, 1H), 8.08 (s,
\O Merton B,
Cl H 3 66 1H), 775 (d,J = 79T, 1H), 7.51 (q, J = 8.9 I';, 2H), 7.43-7.33 (m,
.66 MUH,
145 4 N\r/N 0 o 2H), 6.93 (d,J =8.4 Ty, 1H), 4.72 (p, J = 6.5 'y, 1H), 4.44 (s, 2H),
N\N NNN/ HN’< m/z498.5 391 (dq,J=13.7,6.8Tn, 1H), 3.82 (s, 3H), 1.45 (d, /= 6.5 T'u, 6H)
* 2 = c * LI’ 2 M S’ 2 M 2 = M LI) 2
N VH] (dq ). 3.82 (s, 3H)
1.08 (d,J = 6.6 T'u, 6H).
’ HN4< Meron E, | 'H AMP (400 MI'ty, DMSO-ds): & 12.91 (s, 1H), 8.96 (s, 1H), 8.19 (d, J
NéDN\fN o/ ﬁo 7.19 muH, =2.0Tu, 1H), 8.02 (s, 1H), 796 (d,J = 9.0 'y, 2H), 7.92 (d, J = 8.0
146 | />—< >*
: N~N m/z4859 | I'u, 1H), 7.71 (td, J = 8.0, 1.5 T'u, 1H), 7.66-7.58 (m, 1H), 7.58-7.38 (m,
F

[M+H]"
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4H), 7.06 (d, J = 9.0 T'y, 2H), 4.50 (s, 2H), 3.96 (dp, J = 8.0, 6.5 'y,
1H), 1.10 (d, J = 6.5 T', 6H).

147

Meton B,
4.08 MuH,
m/z 499 4

[M+H]+

'H SIMP (400 MI'u, DMSO-de) & 13.02 (s, 1H), 11.09 (s, 1H), 8.64 (m,
I'u, 1H), 8.44 (d,J = 1.3 T'w, 1H), 8.14-8.07 (m, 2H), 8.01 (dt, J = 8.4,
1.0Tw, 1H), 7.82 (d,J = 7.8 T, 1H), 7.75-7.65 (m, 3H), 7.58 (d, J =
8.8 ', 1H), 7.42 (m, T, 1H), 7.06 (d, J = 8.9 T', 1H), 4.52 (s, 2H),
3.98-3.89 (m, 1H), 3.93 (3, 3H), 1.11 (d, J = 6.6 'y, 6H).

148

Meton B,
4.13 MuH,
m/z 469.3

[M+H]"

TH SIMP (400 MI'u, DMSO-de) & 13.02 (s, 1H), 11.10 (s, 1H), 8.64 (dd,
J=15.0,1.0Tw, 1H), 8.45 (d,J = 1.9 'y, 1H), 8.15-8.06 (m, 4H), 8.01-
7.92 (m, 2H), 7.69 (dd, J = 8.9, 2.0 'y, 1H), 7.58 (d, J = 8.9 'y, 1H),
7.41 (m, 1H), 7.15-7.08 (m, 2H), 4.53 (s, 2H), 3.97 (m, 1H), 1.11 (d, J =
6.6 I'y, 6H)

149

Meton B,
3.06 mMuH,
m/z 559.5

[M+H]*

TH SIMP (400 MI'w, DMSO-de): & 13.38 (s, 1H), 8.62 (s, 1H), 8.27 (d, J
=21.3 Ty, 2H), 8.07 (d, J = 0.9 ', 1H), 7.74 - 7.70 (m, 2H), 7.60 -
7.54 (m, 3H), 7.52 - 7.46 (m, 2H), 7.45 - 7.39 (m, 2H), 6.94 (d, J = 8.4
Iy, 1H), 4.50 (d, J = 2.0 T, 2H), 4.31 (s, 1H), 3.82 (s, 3H), 3.03 (s,
2H), 2.87 (d,J = 11.5 T, 1H), 2.07 (dt,J = 13.7, 6.9 Ty, 2H), 1.73 (d, J
= 7.2 Tu, 1H).
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cl \ RS Meron B,
H 0 )LF o 'H IMP (400 MTI't, DMSO-dg) & 13.40 (s, 1H), 9.14 (s, 1H), 8.73 (d, J
Z N HN 41 muH,
150 N = — 6.8 Tw3H), 8.1 (s, 1H), 7.90 (s, 2H), 7.81 (d, ./ — 8.0 Ty, 1H), 7.68-
HN N~/ /25432
~N m/z 543.
(S ° 7.51 (m, 4H), 4.12(qd, J — 9.7, 6.4 ', 2H), 3.95 (s, 3H).
N A [M+H]*
ororry | FIAMP (400 MTu, DVSO-do) 5 13 41 (s, TH), 1174 (5, TH), 8.85 (d,.J
eton B,
U iN— —9.0Tw, 1H), 8.67 (dd, J —4.9, 1.6 'y, 1H), 8.16-8.11 (m, 2H), 8.05 (d,
7 _N — 4.61 mun,
151 ENIE IN/>—< %o o eiys | 83T H).782(d,J T8 T, 1H), 7.70 (dd, J ~ 78,28 T, 3H),
S m/z .
L ) g | (dd, J— 7.3, 5.0 Ty, 1H), 7.06 (d,J — 8.7 T, 1H), 4.53 (s, 2H),
J’_
4.01-3.88 (m, 1H), 3.94 (s, 3H), 1.12(d, J - 6.5 I'y, 6H).
Meron B, | 'H SIMP (400 MI'w, CDCl3)  10.49 (s, 1H), 8.87-8 81 (m, 2H), 8.47 (d,
U in— 3.08 mus, | J = 9.0 [, 1H), 8.16-8.03 (m, 1H), 7.81-7.68 (m, 3H), 7.51 (dd, J —
/4 /N
152 E;t@ IN»—QO’ 5 m/z533.3 | 9.0, 1.0 Ty, 1H), 7.21 (s, 1H), 6.98 (d, ./ ~ 8.4 T, 1H), 6.83 (d, J ~ 7.8
S
,Q o [M+H]* | Tw, 1H), 4.57 (s, 2H), 4.25-4.07 (m, 1H), 4.00 (s, 3H), 1.20 (d,.J — 6.6
T'y, 6H).
a DZF Meton B, | 'H SIMP (400 MI'ty, DMSO-de) d 13.44 (s, 1H), 11.76 (s, 1H), 8.86-8.73
N
153 ﬁ?@f - 7 4.86 mum, | (m, 2H), 8.70 (dd, J — 5.0, 1.8 Ty, 1H), 8.23-8.12 (m, 2H), 8.09 (d, J —
N~
ath v m/z 5432 | 8.3 Tw, 1H), 7.94-7.81 (m, 3H), 7.71 (d, J — 9.0 T, 1H), 7.49 (ddd, J —
~N /

[M+H]"

73,5.0,1.1 T, 1H), 4.15 (qd, J = 9.7, 6.4 Ty, 2H), 4.05 (s, 3H).
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O6mui cnocod D:

R

N
Ne R N PG-N,
PG-N_ PG-N = PG
X PG MetonB 't PG KOH f NN g
. , - N\
[ X NN N\ /E N\ R N OH
N\ A A, Cragma2 N /)\©\ O~ MeOH/H,0 g2 H N /\\(
N""\? ~Br 2 N o
H N R® H X o

R2

o
X=N, C-H, C-Cl 3
R'=H. Me R°NH | HATU, DIPEA
RZ=H, Me F|i4 DMF

PG = THP, SEM, Boc
Ri

IN\ R1 IN\

HN PG-N

=™ HCI, MeOH or =N PG

N—N R ~o— i N-N R3
X\ R ] N R

R® H § X R® H o/\\g

)

Cnoco6 mnosnyueHHs: COCMHEHHs MO H300pPETeHHI0 MPENCTaBIeH HIKe. J[OmosHHUTEeNbHbIE
COEIMHEHUS], KOTOPbIE MOTYT OBITh MOJYY€HbI aHAJIOTMYHBIM CIOCOOOM C MCHOJIb30BAaHHEM
IIpomexyTounbix coexunenmii 1, 2 u 39 u obmero cnocoba D, npencrasiens B Tabanue
12.

Ilpumep 154: 2-[4-[5-(1H-unpa3zoa-5-unamuno)-4H-1,2,4-rpuazon-3-ui|penoxcu]-1-
MOP(POJIMHOITAHOH

PactBop 1-mop¢onuno-2-[4-[2-

HN,
Terparuaponupan-2-ui-5-[(1-

N—N (\ Q

\ /« \ N \) TeTParuapONUpPaH-2-HIHHIA30JI-5-HJT)aMUHO |-

H H)\O\o/\\( 1,2,4-tpuazon-3-wn|peHokcu]staHona (44 wr,

© 0.07 mmonb) B xyoposomopome (1.25 M B

MeOH, 3.0 mu, 3.75 MMOJIb) TIepEMEIIMBAIIA TIPU KOMHATHOM Temmepatype B atMochepe N»
Ha TPOTSDKEHUH HOYW. PacTBOpUTENN YA NOA MOHM)KEHHBIM IaBJIEHHEM, U OCTABLICECs
TBEPAOE BEIIECTBO OUUIIAIH C TOMOIIbIO npenapatuBHoil BOXKX ¢ nony4yenuem 2-[4-[S-(1H-
UHA301-5-miaMuHo)-4H-1,2,4-rpuazon-3-uin|penokcu]-1-mopdonunosranona (15 mr, 0.03
MMOITb, 45% BbIxon) B BUae Gestoro Teepaoro semecrsa. XKX-MC (ES, Meron E): 5.22 muH,
m/z 420.1 [M+H]". 'H AMP (500 MI'u, DMSO-ds): § 13.36 (s, 1H), 12.80 (s, 1H), 9.17 (s,
1H), 8.10 (s, 1H), 7.94 (s, 1H), 7.89(d,J =9.0I'u, 2H), 741 (d,J = 1.5 Ty, 2H), 7.06 (d, J =
8.5Tw, 2H), 4.92 (s, 2H), 3.63 (t, / = 5.0 'y, 2H), 3.58 (t, J = 5.0 'y, 2H), 3.50-3.44 (m, 4H).
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Craaus 1: meTtni 2-[4-[2-TteTparuaponupan-2-ui-S-[(1-terparuaponupaH-2-uianHaa30.-
S-HJI)aMPIHO]-l,2,4-Tpl/1330.]1-3-l/l.]1](l)eHOKCIfI]aIIeTaT
B  Buany 3arpyxamm  N-(5-Opom-1-
G é TeTparuaponupan-2-ui-1,2,4-tpuason-3-
N /4 L\l w)- 1 -reTparuaponupas-2-uia-uHAa3051-5-
H O/\\( amuH (134 mr, 0.30 mmonb), [4-(2-MeTOKCH-
2-0KCO3TOKCH )(heHUIT |OOPOHOBYIO  KHCIIOTY
(95 wmr, 0.45 mmonb) u kapooHat kanus (124 mr, 0.90 mmons). lobasnsu 1,4-nuokcas (2.0
mu1) u Boay (0.40 mun), u pacrBop nerasuposaiu Nz B Tedenue 10 mus. JloO6aBisiiy KOMIUIEKC
Pd(dppf)Cl2.DCM (25 mr, 0.03 MMOI1b), BUaTy T€pMETUYHO 3aKPBIBAJIH, U PEAKLIUIO HArPEBAIN
npu 80°C B Teuenue 18 u. Cmech pasbasmsu EtOAc (15 min) u Bomoit (15 mn), u ciou
pazmensuii. Boxueiii cioii skctparupoBanmu EtOAc (2 x 15 wmi), U oObequHEHHbIE
OpraHMYecKHe BEeIeCTBa BbICYIIMBAIH ((a30BbIi pa3fenuTesb) U KOHIEHTpupoBaan. Chipoe
BEIECTBO OUUIIAIHN C TOMOIIBIO KOJIOHOYHOH (atn-xpomarorpaduu (SiOs, smoupys 30-60%
EtOAc B nerponeitHom >¢upe) ¢ nmomydenuem metun 2-[4-[2-terparuaponupan-2-mi-S-[(1-
TeTparuapoOnupaH-2-uIHHIA30J-5-11)aMuHoO |- 1,2,4-Tpuason-3-ui|peHokcu |aerata (80 mr,
0.15 mMmonb, 50% BBIXOM) B BUIE KENTOrO MEHMCTOro TBepmoro semectsa. KX-MC (ES™,
Meton C): 3.37 mun, m/z 533.2 [M+H]".
Cramna__2: 2-[4-[2-Terparmaponupan-2-ui-5-[(1-TeTparuaponupan-2-uJinHAa30J1-5-
n.n)aMHHo]-1,2,4-Tpna30J1-3-nJ1]q)eﬂoxcn]ylccycrlaﬂ KHCJIOTA
PactBop merun 2-[4-[2-TeTparunponupas-2-
O é wi-5-[(1-rerparuaponupan-2-uIMHAA30J1-5-
\ /4 L\l wi)amuHo]-1,2,4-tpuazon-3-
H o/\\( wi|penokcu |Janerara (80 mr, 0.15 Mmob) u
ruapokcuna kamus (25 mr, 0.45 mmonb) B
metanoje (2.4 mut) u Boze (0.6 MIT) mepeMernrBajIu Mpu KOMHATHOH TeMIepaType B aTMochepe
N2 Ha NpOTsLKEHHH HOYM. METaHON YAANSUIH N0 MOHMKEHHBIM JaBJIEHHEM, U OCTaBIIYHOCS
BOJHYIO cMech noakucisui 1o pH = 4 nobasienuem 5% BonHoro pacrsopa KHSO4. Cmech
skcrparuposanu EtOAc (3 x 15 mit), u oObeIMHEHHBIE OpTaHUYECKHE BEIIECTBA MPOMBIBAITU
pacconoMm (15 wmur), BeicymuBanu ((a3oBbIi pa3genuTeNb) W KOHIUeHTpupoBaiu. Coipoi
MaTepuaj OYUINAIHN C TIOMOIIBI0 KOJIOHOYHOHU (am-xpomartorpaduu (SiOa, smoupys 5-20%
MeOH B DCM) ¢ nonyuenuem 2-[4-[2-terparunponupan-2-ui-S-[(1-rerparugponupas-2-

WINHAA30J-5-un)aMuHo |- 1,2, 4-rpuazon-3-un|penokculykcycHorr  kucnorel (71 wmr, 0.14
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MmOk, 91% Bbixon) B Buze Genoro teepaoro Bemecrsa. JKX-MC (ES™, Merox C): 2.85 mun,
m/z 519.3 [M+H]".
Craana__3: 1-mopdoanHo-2-[4-[2-TeTrparuaponupaH-2-uia-5S-[(1-rerparuaponupan-2-
WJIHHAA301-S-un)amuno|-1,2,4-Tpua3zoi-3-ui|penoxcu|3Tanon
N K nepememanHomy pactBopy 2-[4-[2-
QNé N—NQ (\ o TeTparugponupas-2-ui-5-[(1-
\ /Q P N \) TeTparuApOnupaH-2-uiIuHAA30I-5-
H N)\Q\o/\\( ui1)amMuHo]-1,2 4-Tpuazon-3-
° wi|peHokcu JykcycHoit kucnotel (71 wr,
0.14 mmonp) u HATU (68 wmr, 0.18 mmonp) B 6e3BogHoM DMF (2 M) mpu KOMHaTHOH
temrieparype B armochepe Na nobasisuiu DIPEA (48 mku, 0.27 mmonb) u mopdomus (18 mxu,
0.21 MMOnb), M PEAKLHOHHYI0 CMEeCh IEepEeMEIINBAJIM NPH KOMHATHOW TeMIepaTrype Ha
NPOTSDKEHUM HOYM. PacTBOpuTeNnu yHansiu TMOA TOHIMKEHHBIM JaBJI€HHEM, M OCTaTOK
nepenocun B EtOAc (20 mu) u npombiBanu 5% BoaubiM pactBopoM KHSO4 (2 x 10 mi) u
paccomom (10 mur). OpraHuueckue BelecTBa BbICYIIUBAIU ((pa3OBBI pa3ieIUTENb) U
KOHLeHTpupoBaiu. CbIpoe BELIECTBO OYHIIAIM C IIOMOIIBI KOJOHOYHOH  (udIn-
xpomarorpaduu (Si02, smoupyst 0-10% MeOH B DCM) ¢ nosnyuenuem 1-mopdomnauno-2-[4-
[2-TeTparunponupan-2-mi-S-[(1-reTparuaponupaH-2-uIHHIA30J-5-11)aMuHo|-1,2,4-
Tpuason-3-ui|penokcu]|dtanona (44 wmr, 0.07 mMmonb, 55% BBIXOD) B BHAE JKEITOrO

macnstHucToro Teepaoro semectsa. JKX-MC (EST, Meron C): 2.88 mun, m/z 588.3 [M+H]".



169

CoenuHenus, MOJMy4YEHHBIE CIIOCOOOM, aHAJIOTHYHBIM OMHCAHHOMY BbIle, puBeaeHbl Hke B Tabauue 12. “Ex” B Ta6nauune 12 o0o3Hauaer

“ITpumep”.
Tabnauna 12
IMpumep Crpykrypa KX-MC H AMP

HoH o Meron E, 'H SAMP (500 MI'u, DMSO-ds): § 13.45 (s, 1H), 12.80 (s, 1H), 9.15

155 7 N\WN)/O/O\/( 5.20 muH, (s, 1H), 8.17 (t,J = 5.5 'y, 1H), 8.10 (s, 1H), 8.00-7.86 (m, 3H), 7.42
N{ND/ N-N ”/\/0\ m/z 408.1 (s, 2H), 7.09 (d, J = 8.5 'y, 2H), 4.56 (s, 2H), 3.41-3.36 (m, 2H),
H
[M+H]" 3.35-3.27 (m, 2H), 3.25 (s, 3H).

'H SIMP (500 MI'u, DMSO-ds): 12.82 (s, 1H), 9.24 (s, 1H), 8.15-8.06
H H Meron E, | (m, 2H), 7.95 (s, 1H), 7.92 (d, J = 8.5 'y, 2H), 7.43 (s, 2H), 7.09 (d, J

156 /9/ \r\}(\ »,@-o\_{o 4.38 muH, = 85T, 2H), 4.54 (s, 2H), 4.23-4.13 (m, 1H), 2.94-2.80 (m, 2H),
HNN_ N HN@H m/z 4192 | 2.76-2.67 (m, 1H), 1.92 (td, J = 14.0, 8.0 'y, 1H), 1.61-1.49 (m, 1H).

H [M+H]" Tpu nporoHa He HAOJIOJATUCH U3-3a TIEPEKPBITUS C OCTATOYHBIM

curHaiom DMSO.

'H SAMP (400 MI'y, DMSO-ds): § 12.81 (s, 1H), 9.18 (s, 1H), 8.15-
N Metron E, | 8.01 (m, 2H), 7.97-7.85 (m, 3H), 7.42 (d,J = 1.5 Ty, 2H), 7.08 (d, J =
. HN& - . 445 mun, |9.0Tw, 2H), 4.53 (s, 2H), 4.17 (qd, J = 7.5, 3.5 T'u, 1H), 2.94-2.79 (m,

HKH)\O\OWN\QH m/z 419.1 2H), 2.75-2.66 (m, 1H), 1.92 (dtd, J = 12.5, 8.0, 6.0 'y, 1H), 1.54
o) [M+H]" (ddt,J =125, 8.0, 5.5 Ty, 1H). Tpu nporoHa He HAOMOIATUCH U3-3a

MEPEKPBITHS C OCTaTOUHbIM curHaioM DMSO.
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H SIMP (400 MT', DMSO-ds): & 12.82 (s, 1H), 9.19 (s, 1H), 8.15-

HN'N\ Meron E, | 8.03 (m, 2H), 7.98-7.88 (m, 3H), 7.43 (d,/ = 1.4 'y, 2H), 7.09 (d, J =
158 é NeN y 4.41 muH, 8.9T1, 2H), 4.54 (s, 2H), 4.23-4.12 (m, 1H), 2.93-2.81 (m, 2H), 2.71
N/QN»\Q\ H\'O m/z 417.1 (ddd, J=10.6,8.1,59Ty, 1H), 1.93 (dtd, J = 12.7, 82, 6.1 'y, 1H),
" H 0/\\(() NH [M-H] 1.55 (ddt, J = 12.8, 8.2, 5.4 T'ry, 1H). Tpu mpoTOHA He HAGIOAATIHCE
U3-3a EePEKPBITUS C OCTATOYHBIM curiagom DMSO.
'H AAMP (500 MI'u, DMSO-ds): § 13.45 (s, 1H), 12.79 (s, 1H), 9.13
HN'N\ Meron £, (s, 1H), 8.33(d,J =7.0I'u, 1H), 8.11 (s, 1H), 8.01-7.83 (m, 3H), 7.41
159 N-N H H > 13 (s, 2H), 7.09 (s, 2H), 4.56 (s, 2H), 4.38-4.28 (m, 1H), 3.84-3.74 (m,
N4 )\Q N@ m/z 420.1 ) )
H N O/\\( d . 2H), 3.68 (td, J = 8.0, 5.5Ty, 1H), 3.51 (dd, J = 9.0, 4.0 'y, 1H),
© (M) 2.10 (dtd, J = 12.5, 8.0, 6.5 I'y, 1H), 1.86-1.76 (m, 1H).
HN'N\ Meron E, 'H SAMP (500 MI'u, DMSO-ds): § 13.38 (s, 1H), 12.81 (s, 1H), 9.17
160 é NN 6.14 muH, (s, 1H), 8.10 (s, 1H), 8.03 (d, J = 7.5 I'u, 1H), 7.95 (s, 1H), 7.93-7.88
N/QN»\O\ H\Q m/z 418.1 | (m, 2H), 7.42 (s, 2H), 7.08 (d, J = 8.5 I';, 2H), 4.52 (s, 2H), 4.14-4.03
"o 0/\\2 [M+H]* (m, 1H), 1.86-1.76 (m, 2H), 1.68-1.59 (m, 2H), 1.55-1.39 (m, 4H).
HN'N\ Meron E, 'H SAIMP (500 MTI'u, DMSO-de): § 13.37 (s, 1H), 12.80 (s, 1H), 9.17
161 é - ] 588 mun, | (s, 1H), 833 (d,J=8.0TIwu, 1H), 8.10 (s, 1H), 7.98-7.87 (m, 3H), 7.42
H/(H O/\\(N\O m/z 404.+1 (s, 2H), 7.09 (d, J = 8.5 T'u, 2H), 4.51 (s, 2H), 4.34-4.22 (m, 1H),
o) [M+H] 2.20-2.11 (m, 2H), 2.06-1.95 (m, 2H), 1.69-1.58 (m, 2H).
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'H SIMP (400 MI'u, DMSO-de): & 13.37 (s, 1H), 12.80 (s, 1H), 9.16

N Meron E,
HN <15 (s, 1H), 8.17 (d, J = 4.5 T, 1H), 8.10 (s, 1H), 7.94 (s, 1H), 7.91 (d, J
.38 MuH,
162 N—N y ~9.0Tw, 2H), 7.42 (d,J = 1.5 T, 2H), 7.07 (d, J = 8.5 T'y, 2H), 4.51
N/QN»\Q\ N | R0 (s, 2H), 2.74-2.68 (m, 1H), 0.64 (td, J = 7.0, 4.5 Ty, 2H), 0.53-0.46
H s, 2H), 2.74-2. m, 1H), 0.64 (td,/ = /7.0, 4.5 11, 2H), 0.53-0.
H O/\\S) [M+H]+
(m, 2H).
TH SIMP (400 MI'y, DMSO-de): 6 13.33 (s, 1H), 12.80 (s, 1H), 9.15
N Meron E,
HN 17 (s, 1H), 8.21 (d, J = 7.5 Ty, 1H), 8.10 (s, 1H), 7.98-7.87 (m, 3H), 7.42
37 MuH,
163 N-N HH (s, 2H), 7.08 (d, J = 8.5 ', 2H), 4.54 (s, 2H), 4.25 (dtt, J = 9.5, 7.5,
L N\O m/z 433.1
NN O/\\g " AT 45T, 1H), 2.65-2.58 (m, 2H), 2.41-2.30 (m, 2H), 2.25 (s, 3H), 2.16-
2.08 (m, 1H), 1.64 (dddd, J = 13.0, 8.0, 6.5, 4.5 'y, 1H).
TH SIMP (500 ML, DMSO-de):  13.46 (s, 1H), 12.80 (s, 1H), 9.13
Nx Meton E,
HN <4 (s, 1H), 8.18-8.03 (m, 2H), 8.00-7.88 (m, 3H), 7.43 (s, 2H), 7.11 (d, J
34 MuH,
164 NN ’ — 8.4 Ty, 2H), 4.62 (s, 2H), 4.12-4.02 (m, 1H), 3.77 (dd, J = 11.0, 5.1
Ny ¢ m/z 405.8
NN 0/\\2 o NHT T, 1H), 3.70 (dd, J = 11.0, 6.8 Ty, 1H), 3.54 (dd, J = 10.9, 5.1 'y,
1H), 3.46 (dd, J = 11.0, 6.4 T', 1H),
'H aMP (400 MI'u, DMSO-ds): 6 13.31 (s, 1H), 12.80 (s, 1H), 9.17
N Meron E,
HN <on (s, 1H), 8.21 (d,.J — 8.0 'y, 1H), 8.09 (s, 1H), 7.94 (s, 1H), 7.58 (d, .J
.94 MuH,
165 NN ow ~ 20T, 1H), 7.51 (dd, J = 8.5, 2.0 Ty, 1H), 7.41 (d,J = 1.5 Ty,
L Nﬁ m/z 433.9
Y 0/\\3 AT 2H), 7.02 (d, J — 8.5 T, 1H), 4.49 (s, 2H), 4.34-4.18 (m, 1H), 3.88 (s,

3H), 2.22-2.10 (m, 2H), 2.03-1.89 (m, 2H), 1.69-1.59 (m, 2H).
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'H (400 MI'n, CD30D) & 8.09 (s, 1H), 7.61-7.49 (m, 4H), 7.01 (d, J =

o o— /’/ZD Meron B, 8.0 T, 1H), 4.54 (s, 2H), 4.49-4.41 (m, 1H), 3.91 (s, 3H), 3.83 (s,
» N//t©/NYN>_’©’O NH 3.12mun, | 3H),3.21(d,J=10Tw, 1H),3.16 (d,J = 9.6 T'y, 1H), 3.05-2.97 (m,
\H /N~|\{ F e O m/z 579.1 | 1H), 2.92 (dd,J =6.8, 9.2, 1H), 2.74 (dd, ] = 4.0, 10.0, 1H), 2.68-2.61
e [M+H]+ (m, 1H), 2.33-2.23 (m, 1H), 1.79-1.69 (m, 1H). 3 NH He

HaOJIIOIaTNCh
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O6mui criocod E:

(R3O)ZB\R,PG N 1M NaOH, THF
R3 rt.
= \

Pd(dppf)Cl, DCM , N o

K,COs3, 1,4-guokcaH: R

H,0, 80 °C
X =N, C-H, C-Cl, C-Me ' ° O~
R'=H, Me
R?=H, Me, F, Cl

5 _ j

R —_Me, Pr R4NH,, T3P, THF
PG = THP, SEM, Boc or HATU, DMF, rt.

HCI, IPA or
TFA, DCM

R3 -

HN~Rg4 HN~p4

Cnoco6 mosnyueHus: COCAMHEHHs MO M300pPETeHHI0 MPENCTaBICH HIKe. JOmosHUTEeNbHbIE
COEIMHEHUS], KOTOPbIE MOTYT OBITh MOJTY4EHbI aHAJIOTHYHBIM crIocoOoM 13 IIpomMekyToOUHBIX
coequHenmii 4, 12, 13, 15 u 16 ¢ ucnonb30BaHHEM KOMMEPUYECKH JOCTYITHBIX OOPOHOBBIX
KUCJIOT, OOpoHaTHBIX 3(pupoB, mpumensisi odumii cocod E, npencrasnenst B Tadaume 13.

Ilpumep 166: 4-[5-[(4-xa0p-1H-unaa3zon-S-ua)amunol-1-merun-1,2,4-rpuazon-3-uil-N-

H30MPONHJI0EH3AMH
c o Xnoposonopon (4.0 M B 1,4-nuokcane) (2.49 mu,
N\/ NTN»’@’SN ’< 9.94 MMOJIb) MEIJIEHHO  J00aBIsUIH K
H ~N nepeMeIaHHOMY pacTBopy 4-[5-[(4-xnop-1-

TeTparuapoOnupaH-2-ui-uHAA30J-5-11)aMuHO |- 1 -metmin- 1,2, 4-tpuazon-3-mn|-N-

uzonponmidensamuna (80 mr, 0.16 mmonb) B MeOH (2 mit) mpu 25°C. PeakIMOHHYIO CMeCh
NepeMelnBaIn MPU TEMIIEpaType OKpyKarowe cpeapl B TeueHue 18 4. baegHo-kenTblii
pPacTBOP KOHLEHTPUPOBAJIH IO/ MOHWKEHHBIM JABJIEHUEM, U CBIPOH OCTaTOK Cpa3y OUYHUINAIH
¢ MOMOIIBI0 HOHOOOMeHHOH xpomatorpaduu (SCX, smoupyst 1 M NHs 8 MeOH). Pacteop
BBINTAPHUBAJIH TOJI BAKYYMOM Ha CHJIMKAreyie, ¥ MPOAYKT OYUINAIH C MOMOIIBI KOJOHOYHOU
xpomarorpadguu Ha 4 T KOJNOHKe C crimkareneM, smoupys 30-100% EtOAc/merponeitHbim
spupom. OuniieHHble (PAKLIUK BbITAPUBAIN IO BAKyYMOM, PACTHPAIH C JU3THIIOBBIM
s upomM/meTposeHbIM 3prpoM, GUIBTPOBAIN U BBICYIIMBAJIH C ONydYeHueM 4-[5-[(4-xmop-
1 H-unnazon-5-un)amuno|- 1 -metun-1,2 4-tpuason-3-mn|-N-uzonponmnbenzamuna (47  wr,
0.11 mmonb, 70% BeIXOM) B BUAE HE COBCeM Oenoro Teepaoro semecrtsa. CBOKX-MC (ES™,

Merton B): 3.18 mun, m/z 410.3 [M+H]". 'H SIMP (400 MI'y, DMSO-ds) & 13.42 (s, 1H), 8.59
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(s, 1H), 8.27 (d,J = 7.8 Ty, 1H), 8.11 (s, 1H), 7.92-7.82 (m, 4H), 7.63-7.53 (m, 2H), 4.16-4.03
(m, 1H), 3.81 (s, 3H), 1.16 (d, J = 6.6 'y, 6H).

Craana __1: 3tua  4-[5-[(4-xy0op-1-TeTparuaponupan-2-uji-uHaa3on-S-un)amuHo|-1-

meTuJj-1,2,4-Tpua3on-3-uajoen3oar
Cl Kapbonar kamust (705 mr, 5.10 mmons), sTun 4-

H 0
N_N
2 4,45 5-tetpamernn-1,3,2- 6 2-
N

NN N\ wi1)6ensoar (805 mr, 2.91 Mmmoib) u N-(5-6pom-2-
C/O metwui-1,2,4-tpuaszon-3-un)-4-xyuop-1-
TeTparuAponupaH-2-uia-uHaa30J-5-aMuH
(onmcan B IIpumepe 43, Cragus 1) (1.00 r, 2.43 mmonb) pacTBOpsii/cycrnieHauposanu B 1,4-
nuokcane (15 mur) u Boze (4 mi). PeakinoHHYIO CMeCh MOJTHOCTBIO JIera3upoBaiiu, 0apoboTupys
azoroM. 3atem modasisiin KoMmiuteke [1,1'-6uc(mudpennndochuno)dpeppoueH|nanmanmii (1)
xaopun nuxjopmerad (198 mr, 0.24 MMoIb) ¢ TOCIEAYIOLIEH JOTIOTHUTEIbHON Aera3auuei, u
3ateM peakuuo Harpesanu 10 100°C B tewenue 3 4. Cnou pasfensiy, U OpraHUYecKHe
BEIECTBA BBIMAPUBAJIM IOJ BAaKyyMOM Ha CHiMKarejge U ouduimanud Ha 80 r KOJIOHKE C
cunkarenem, smoupys 20-60% EtOAc B nerponeitHom sdupe, ¢ monydenuem >tui 4-[5-[(4-
XJIop-1-Terparunponupan-2-uin-uHaa3on-S-uin)amMuHo |- 1-merun-1,2,4-rpuazon-3-
wiloensoara (1.06 r, 2.19 mmonb, 90%) B Buae Oenoro TBepaoro BemectBa. CBOXKXX-MC
(ES™, Meton A): 1.98 mun, m/z 481.4 [M+H]*. 'H IMP (400 MI'y, CDCl3) 6 8.23 (d, J = 9.1
I'n, 1H), 8.19-8.02 (m, 5H), 7.60 (dd, J = 9.0, 1.0 I', 1H), 6.51 (s, 1H), 5.72(dd, J =9.2,2.7
I'n, 1H), 4.40 (q, J = 7.1 T'y, 2H), 4.08-3.99 (m, 1H), 3.85 (s, 3H), 3.82-3.70 (m, 1H), 2.61-
248 (m, 1H), 2.21-2.06 (m, 2H), 1.88-1.63 (m, 3H), 1.42 (t,/ = 7.1 'y, 3H).
Craansa__ 2: 4-[S5-[(4-xJ0p-1-TeTparuaponupan-2-uia-uHAa30J-S-UI)aMuHO|-1-MeTHI-

1,2,4-Tpua3o/i-3-nji|0eH30iiHASE KHCJI0TA

oy o I'mopokcun wHatpus (6.57 wmiu, 13.14 wmmodb)
N//j©/ N\\//N/>’®/<OH n00aBJIsUTU K TIEpEeMEIIaHHON CYyCTIeH3UU 3THI 4-[ 5-
N N=N [(4-x70p-1-TeTparugponupan-2-ui-uHAA30I-S5-
C/O wi)amMuHo|-1-meTun-1,2,4-tpuazon-3-mi|6eH3oara

(790 wmr, 1.64 mmone) B THF (10 mi) u MeOH (10
min) mpu 25°C. Peakimsi cTajia >KEJNTOTO I[B€TA, W TBEPHAbIE BEIIECTBA PACTBOPUIIUCE.
Peaximonnyto cMmech nepeMernnanu npu 25°C B TedeHue 18 u. Peaxiuro BeImapuBaiu moj
BAaKyyMOM U 3aTeM paszdaisiin Bonoil. pH 3arem nosonuu 1o pH=2 nobasnenuem 2.0 M HCI,
U TBEPAOE BEIIEeCTBO BBINAAAIO B OCAaNOK U3 pacTBopa. TBeproe BEmeCTBO ABAXKABI

skcrparupoBan  EtOAc. OObenuHeHHbIE OpraHMYECKHE CJIIOM 3aT€M  IPOMBIBAIH
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HaCBILIEHHBIM PaccoyioM, BeicyinBainu Hax MgSQOq, u pacTBOpUTENb YAAIAIHN 1O BAKYYMOM
¢ monydeHueM  4-[5-[(4-xmop-1-Terparugpornupan-2-ui-uHaa3051-5-11)aMuHO |- 1 -MeTuI-
1,2,4-tpuazon-3-mi]6en3oiHoi kuciaotsl (470 mr, 1.02 MMoib, 62% BBIXO) B BHIE KEJITOTO
teepaoro semectsa. CBOXKX-MC (ES*, Meton A): 1.65 mun, m/z 453.4 [M+H]". 'H SIMP
(400 MI'u, DMSO-de) 6 12.99 (s, 1H), 8.68 (s, 1H), 8.16 (d, J = 0.8 'y, 1H), 8.00-7.90 (m,
4H), 7.76 (dd, J = 89,09 I'y, 1H), 7.67 (d, J = 8.9 I'y, 1H), 5.89 (dd, J = 9.6, 2.3 I'y, 1H),
3.90 (s, 1H), 3.83 (s, 3H), 3.77 (ddd, J = 11.4, 8.1, 6.0 'y, 1H), 2.49-2.34 (m, 1H), 2.02 (d, J
= 1581w, 2H), 1.76 (s, 1H), 1.60 (dq, J = 8.1, 4.3, 3.7 I'y, 2H).
Craana__3: 4-[S-[(4-xj0p-1-TeTparuaponupan-2-ui-uHaa30J-S-uji)aMmuHo|-1-MeTHI-
1,2,4-Tpna30.11-3-n.11]-N-monponn.nﬁeﬂsaMml

K nepememanHomy pactBopy 4-[5-[(4-xmop-1-

7 >,®/4 TeTparuponupaH-2-uia-uHAa305-5-uia)aMuHo |- 1-
N\N N“‘N HN

metui-1,2,4-Tpua3on-3-ui|OeH30MHON  KHUCIIOThI
C/O (80 MT, 0.18 MMOJIb), N,N-

aunzonpormTuiaamuba (0.09 mit, 0.53 Mmonb) u
2-amuHomnponana (0.03 mu, 0.35 mmonb) B THF (5 M) noGasnsimn mponuigochOHOBBIH
anruapua, 50 mac.% B stunanerate (0.16 mu, 0.27 MMOJB), U PacTBOp MEPEMEIIUBAIN B
teueHue 16 4. JKenrelii pacTBOp BBIMAPUBAIN IOA BAKyYyMOM, U OYHMIIAIU C IOMOIIBIO
KOJIOHOYHOH xpomatorpaduu Ha cuimkarene, smoupys 30-100% EtOAc B merponeiiHoM
sdpupe, ¢ mnonydernueM 4-[5-[(4-xnop-1-TeTparuaponupaH-2-ua-uHAA30-5-1ia)aMUuHO |- 1-
metwi-1,2,4-rpuazon-3-mi|-N-uzonporundensamuna (80 mr, 0.15 mmonb, 87% BbIXOx) B BUIE
He coBceM Genoro Teepaoro Bemectsa. CBOKX-MC (ES™, Meton A): 1.71 muH, m/z 494.5
[M+H]". 'H SIMP (400 MI'y, CDCl5) & 8.21 (d, J = 9.0 ', 1H), 8.17-8.09 (m, 2H), 8.05 (d, J
=0.9Twn, 1H), 7.85-7.77 (m, 2H), 7.60 (dd, J = 9.2, 0.9 I'y, 1H), 6.51 (s, 1H), 597 (d,J = 7.8
I'm, 1H), 5.72 (dd, J = 9.2, 2.7 I'n, 1H), 4.38-4.23 (m, 1H), 4.08-3.99 (m, 1H), 3.85 (s, 3H),
3.83-3.70 (m, 1H), 2.54 (tdd, J = 13.2,9.9,3.9 'y, 1H), 2.23-2.02 (m, 2H), 1.89-1.66 (m, 3H),
129 (d,J =6.5T1, 6H).
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CoenuHeHus1, MOTy4YeHHBIE CIIOCOOOM, aHAJIOTMYHBIM OITMCAHHOMY BbIIIE, TIPHUBEAEHbI HIKe B Tadaune 13.

Tadauna 13
Mpumep Crpykrypa KX-MC H aMP
NZ Meron E, 'H SAMP (400 MI', DMSO-ds) & 12.90 (s, 1H), 8.85 (s, 1H), 8.16 (d,
o HN/@’NS':N (|) ’ 6.07 mun, | J=2.0Tu, 1H),8.01 (s, 1H), 7.77 (d, J = 8.0 'y, 1H), 7.58-7.48 (m,
/N‘N/)\@O/\WN\( m/z 436.1 4H), 6.99 (d, J = 9.0 I'u, 1H), 4.47 (s, 2H), 3.93 (m, 1H), 3.87 (s,
0 [M+H]" 3H), 3.78 (s, 3H), 1.10 (d, J = 6.5 I';, 6H).
Meron B, 'H SIMP (400 MI'u, DMSO-de) & 12.95 (s, 1H), 8.96 (s, 1H), 8.27-
168 i@NNSI—EI (|) ) 2.99 muH, 8.16 (m, 2H), 8.04 (t,J = 1.2 T'y, 1H), 7.83 (d, /= 7.9 ', 1H), 7.69-
- N)\Q\\(N\/ m/z 392.4 7.61 (m, 2H), 7.62-7.48 (m, 2H), 3.97 (s, 3H), 3.83 (s, 3H), 3.31 (qd,
0 [M+H]" J=172,57Tn, 2H), 1.13 (t, /= 7.2 Ty, 3H).
HN/ C " | Meron B, 'H SIMP (400 MI'u, DMSO-ds) & 12.95 (s, 1H), 8.95 (s, 1H), 8.19
169 N)—Ej 0 ) 3.24 muH, (dd,J =2.0,0.8 T, 1H), 8.04 (s, 1H), 797 (d,J = 7.7 'y, 1H), 7.78
- ‘N)\Q\WN\( m/z 406.4 (d,J =79Tu, 1H), 7.69-7.48 (m, 4H), 4.16-3.97 (m, 1H), 3.97 (s,
0 [M+H]" 3H), 3.83 (s, 3H), 1.18 (d, J = 6.5 I';, 6H).
N7 Meron B, 'H AIMP (400 MI'y, DMSO-de) & 12.95 (s, 1H), 8.95 (s, 1H), 8.19 (d,
170 HN@N:_E C|) ] 3.57 muH, J=19Tu, 1H), 8.04 (t, / = 1.2 'y, 1H), 7.92-7.81 (m, 2H), 7.70-
- *N)\Q/\WN\% m/z4204 | 7.61 (m, 2H), 7.58 (dd, J = 9.0, 2.0 I'u, 1H), 7.52 (d, J = 8.8 'y, 1H),
0 [M+H] 3.99 (s, 3H), 3.83 (s, 3H), 1.39 (s, 9H).
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_ Cl Meroxn B,
H"l"\l NH 335 'H AMP (400 MTI', DMSO-de) & 13.42 (s, 1H), 9.14 (t, J = 6.3 'Ly,
.35 muH,
171 =N RF 1H), 8.61 (s, 1H), 8.12 (s, 1H), 7.98-7.88 (m, 4H), 7.64-7.53 (m, 2H),
—N 7 H E m/z 450.3
4.09 (qd, J = 9.8, 6.5y, 2H), 3.82 (s, 3H).
o) [M+H]"
cl Merton B
’d >
H’;{:@'NH | 508 'H AMP (400 MTI', DMSO-ds) & 13.40 (s, 1H), 8.56 (s, 1H), 8.10 (s,
.98 muH,
172 N_N ° (:)O /z 468 .4 1H), 7.62-7.44 (m, 4H), 7.21 (d,J = 7.7T'y, 1H), 3.83 (s, 3H), 3.81
—N{ ~Z m/z .
N (s, 3H), 3.62 (m, 4H), 3.51 (m, 2H), 3.18-3.10 (m, 2H).
[M+H]
(0]
N7 c oH Merton B, 'H AMP (400 MTI'u, DMSO-de) & 13.40 (s, 1H), 8.56 (s, 1H), 8.10 (s,
HN NH \ (|) ”5\/ 2.62 MuH, 1H), 7.62-7.51 (m, 2H), 7.45 (d, J = 6.7 ', 2H), 7.31-7.23 (m, 1H),
173 - OH
/N‘N/ N m/z 498 4 483 (t,J =5.4T1, 2H), 3.84 (s, 3H), 3.81 (s, 3H), 3.68 (m, 2H), 3.56
) [M+H]" (m, 2H), 3.47 (m, J = 5.5 'y, 4H).
Cl
Meton B,
H'\Il‘\l/ NH | 597 'H SAMP (400 MTI', DMSO-ds) & 13.41 (s, 1H), 8.59 (s, 1H), 8.21-
.97 muH,
174 =N O 8.08 (m, 2H), 7.78 (d, J/ = 7.9 'y, 1H), 7.61-7.53 (m, 2H), 7.52-7.45
/N\N/ H“ m/z 4123
(m, 2H), 3.90 (s, 3H), 3.81 (s, 3H), 2.79 (d, J = 4.6 T'y, 3H).
[M+H]
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N7 c Meron B,
HN%’NH | o 'H SIMP (400 MI', DMSO-ds) & 13.41 (s, 1H), 8.58 (s, 1H), 8.11 (s,
73 MuH,
175 =N 0 1H), 7.85 (s, 1H), 7.77 (d, J — 8.0 T't, 1H), 7.67-7.45 (m, 4H), 3.92
N7 § m/z 454 4
\6 (s, 3H), 3.81 (s,.J — 0.9 ', 3H), 1.37 (s, 9H).
[M+H]
O
N Meron B, | 'HSIMP (400 MI'y, DMSO-de) 5 13.42 (s, 1H), 8.66 (d, J = 7.7 T'n,
HN/\@’N” N 330 mun, | 1H), 8.60 (s, 1H), 8.11 (s, 1H), 7.93-7.82 (m, 4H), 7.63-7.53 (m, 2H),
176 =
/N\N/)\Q\(H 3 m/z 4223 | 4.42 (h,J - 8.2 Tw, 1H), 3.81 (s, 3H), 2.19 (ddt, J = 10.9, 6.9, 3.1 'y,
i [M+H]* 2H), 2.14-1.97 (m, 2H), 1.66 (tt, J — 10.9, 6.9 Ty, 2H).
NZ ~! Meron B,
HN%’NH 'H SIMP (400 MI', DMSO-de) & 13.42 (s, 1H), 8.59 (s, 1H), 8.48 (d,
3.02 muH,
177 =N J = 42T 1H), 8.11 (s, 1H), 7.92-7.79 (m, 4H), 7.63-7.52 (m, 2H),
N 7 y m/z 408 3
— 3.81 (s, 3H), 2.84 (m, 1H), 0.74-0.62 (m, 2H), 0.65-0.52 (m, 2H).
[M+H]"
(@]
7 Meron B, | 'HSIMP (400 MI'y, DMSO-ds) 6 13.03 (s, 1H), 8.68 (1, = 6.5 I,
HN NG Loe 336 vun, | 1H), 836 (s, 1H), 8.14 (s, 1H), 7.76 (d, J = 8.1 T1y, 1H), 7.53-7.44
178 =
/N\N/)\@(H\%F m/z 4604 | (m,2H), 7.41-7.29 (m, 2H), 4.10 (qd, J = 9.7, 6.5 Ty, 2H), 3.91 (s,
N [M+H] 3H), 3.77 (s, 3H), 2.46 (s, 3H).
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'H SIMP (400 MI', DMSO-de) & 13.03 (s, 1H), 8.34 (s, 1H), 8.14 (s,

N= Merton B,
)
HN NH | 320 v, | 1H),792(d,J =77 T, 1H), 7.72-7.65 (m, 1H), 7.50-7 41 (m, 2H),
179 /N\N/)\@«H{ g d204 | 7:35(m,J = 8.8 T 2H), 4.12-3.98 (m, 1H), 3.89 (s, 3H), 3.77 (s,
( (MHT 3H), 2.46 (s, 3H), 1.16 (d, J — 6.5 ['g, 6H).
NZ Meron B, | 'HSMP (400 M, DMSO-ds) 5 13.06-13.01 (m, 1H), 8.35 (s, 1H),
HN N I 297 yun, | 8.23-8.11 (m, 2H), 7.74 (d,J = 7.9 T, 1H), 7.50-7.41 (m, 2H), 7.35
180 =
/N\N/)\@«H\/ m/z 4064 | (q,J — 8.8 T, 2H), 3.89 (s, 3H), 3.77 (s, 3H), 3.28 (qd, J = 7.2, 5.6
S [M+H]* T, 2H), 2.46 (s, 3H), 1.10 (t, J — 7.2 Ty, 3H).
N7 Meron B, | 'HSMP (400 M, DMSO-ds) 5 13.04-12.98 (m, 1H), 8.32 (s, 1H),
HN N I 3.54 vun, | 8.13(t,J=12Tu, 1H), 7.83 (s, 1H), 7.75 (d, J = 8.0 ', 1H), 7.51-
181 =
/N\N/)\@WH \< m/z4345 | 7.42 (m, 2H), 7.35 (m,J — 8.8 T'w, 2H), 3.91 (s, 3H), 3.77 (s, 3H),
Y [M+H]* 2.46 (s, 3H), 1.37 (s, 9H).
N7 Meron B, | 'HIMP (400 M, DMSO-ds) & 13.01 (s, 1H), 8.32 (s, 1H), 8.20-
HN NS'_N A 3.03 v, | 8.05(m, 2H), 7.65 (d, J = 7.9 ', 1H), 7.49-7.40 (m, 2H), 735 (m,
182 =
/N\N/)\Q/\«ﬁﬂ m/z 4183 | 2H), 3.86 (s, 3H), 3.76 (s, 3H), 2.88-2.77 (m, 1H), 2.46 (s, 3H), 0.74-
) [M+H] 0.62 (m, 2H), 0.54 (dt, J = 7.2, 4.5 I'y, 2H).
N; Meron B, | 'HAMP (400 M, DMSO-ds) & 13.38 (s, 1H), 8.67 (5, 1H), 8.19 (s,
H,‘\,/\@»NH | 395 | 1H), 793 (d,J = 7.7 T, 1H), 7.71 (d,J = 7.9 T, 1H), 7.59 (dd, J ~
183 =N 0 ' ’
/N\N/)\Q/\WH{ gdodd | 88 74T, 1H), 7.53-7.44 (m, 2H), 7.40 (d, J — 8.8 Ty, 1H), 4.06
[M+H]"
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(dq, J = 13.4, 6.7 T, 1H), 3.90 (s, 3H), 3.81 (s, 3H), 1.16 (d, J = 6.5
Ty, 6H).

TH SIMP (400 MI'w, DMSO-ds) & 13.38 (s, 1H), 8.73-8.65 (m, 2H),

NZ Meron B,
. HNi@»NH_N é .- 3.40 vuH, 8.19(s, 1H), 778 (d, /= 8.0 I'u, 1H), 7.59 (dd, /= 8.8, 7.4 'y, 1H),
/N‘N/)\@(H\%F m/z 464 .4 7.56-7.47 (m, 2H), 7.40 (dd, /=8.8, 1.1 'y, 1H), 4.11 (qd, J = 9.7,
| [M+H]" 6.5 T'u, 2H), 3.92 (s, 3H), 3.82 (s, 3H).
'H SIMP (400 MI'u, DMSO-de) § 13.03 (d, J = 1.5 ', 1H), 8.27 (s,
N Meron B, 1H), 8.21-8.12 (m, 2H), 7.73 (d,J = 8.0 'y, 1H), 7.48 (d, /= 1.4 I'Ly,
185 HN NH_N (|) 3.14 MuH, 1H), 7.44 (dd,J=8.0, 1.4 T, 1H), 7.38 (dd, J = 8.7, 1.0 'y, 1H),
/N\N/)\@«HJ m/z 420.4 7.27(d,J=87Tu, 1H), 3.89 (s, 3H), 3.75 (s, 3H), 3.33-3.25 (m,
[M+H]" 2H), 294 (q,J =7.5Tu, 2H), 1.23 (t,J =7.5Tu, 3H), 1.11 (t,J =
° 7.2 Twu, 3H).
'H IMP (400 MI'uy, DMSO-de) & 13.03 (s, 1H), 8.27 (s, 1H), 8.15 (d,
NP Meron B, J=12Tuy, 1H), 791 (d, J=7.7Tu, 1H), 7.69 (d, J = 8.0 'y, 1H),
186 HN NH_N (|) 3.37 muH, 747(d,J=14Tu, 1H), 7.44 (dd,J =8.0, 1.4 Ty, 1H), 7.38 (dd, J =
/N\N/)\Q\WH{ m/z 434.6 87,1.0TI'u, 1H), 7.27 (d, /= 8.8 I'y, 1H), 4.12-3.98 (m, 1H), 3.88 (s,
N [M+H] 3H), 3.75 (s, 3H), 2.94 (q, /= 7.5 Ty, 2H), 1.23 (t, J = 7.5 T'u, 3H),

1.16 (d, J = 6.6 I'r;, 6H).
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TH AMP (400 MI', DMSO-ds) 5 13.03 (s, 1H), 8.27 (s, 1H), 8.15 (5,
w Merox B, | 1H), 8.08 (d,.J — 4.3 I'u, 1H), 7.64 (d,.J — 8.0 'y, 1H), 7.45 (d, J —
. HN N | 319 mun, | 1.4 T, 1H), 7.43 (dd, J = 7.9, 1.4 T, 1H), 7.37 (dd, J — 8.7, 1.0 Ty,
- (0]
N, 2 H m/z432.9 | 1H),7.27(d,J = 8.7 T, 1H), 3.85 (s, 3H), 3.75 (s, 3H), 2.93 (q, J =
J [M+H]* 7.5 Ty, 2H), 2.88-2.76 (m, 1H), 1.23 (t, J — 7.5 ', 3H), 0.74-0.64
0]
(m, 2H), 0.58-0.49 (m, 2H).
oo TH AMP (400 MI'y, DMSO-ds)  13.02 (s, 1H), 8.32 (s, 1H), 8.17 (t,
eron B,
N7 J = 57T, 1H), 8.06 (t, J — 1.2 T, 1H), 7.75 (d, J — 8.0 Ty, 1H),
HN NH | 3.23 muH,
188 —N S 7.52-7.46 (m, 2H), 7.43-7.36 (m, 2H), 3.90 (s, 3H), 3.79 (s, 3H),
—~N_. ~ HJ m/z 432.3
N N ALHT 3.32-3.25 (m, 2H), 2.20-2.08 (m, 1H), 1.11 (t,J = 7.2 Ty, 3H), 1.02-
+
O 0.92 (m, 2H), 0.90-0.79 (m, 2H).
Voo TH AMP (400 MI', DMSO-ds) 5 13.02 (s, 1H), 8.32 (s, 1H), 8.06 (5,
eton B,
NZ 1H), 791 (d,J=7.7Tu, 1H), 7.71 (d, J = 7.9 T'u, 1H), 7.53-7.44 (m,
HN NH | 3.46 muH,
189 =N 0 1y 446.5 2H), 7.45-7.34 (m, 2H), 4.14-3.97 (m, 1H), 3.90 (s, 3H), 3.79 (s, 3H),
N/)\@WN{ IVEHHT 2.20-2.08 (m, 1H), 1.16 (d, J = 6.6 T'u, 6H), 1.02-0.91 (m, 2H), 0.90-
_|._
o) 0.79 (m, 2H).
c \O Meron B, 'H SIMP (400 MI', DMSO-de) § 13.41 (br s, 1H), 8.52 (br s, 1H),
|
H N)——@’I{O 3.64 v, | 8.20(t,J = 5.7 T, 1H), 8.10 (s, 1H), 7.78 (d, J = 7.9 Ty, 1H), 7.59-
190 4 =
N \Nr\ ! AN m/z 4544 | 7.46 (m, 4H), 4.76 (hept, J — 6.5 T, 1H), 3.90 (s, 3H), 3.29 (qd, J —
H \( [M+H] 7.1,5.6 T, 2H), 1.47 (d, J = 6.5 T, 6H), 1.22-1.07 (t, 3H).
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N % Meron B, | 'H SIMP (400 MI', DMSO-de) 8 13.41 (s, 1H), 8.52 (s, 1H), 8.10 (s,
o1 , HY/N @o 387 mum, | 1H),7.93(d,J = 7.6 Ty, 1H), 7.73 (d, J = 8.0 T'wy, 1H), 7.59-7.46 (m,
N\N |: :| N HN«< m/z 468.4 4H), 4.76 (hept, J — 6.4 T'u, 1H), 4.06 (ddt, J = 13.1,7.7, 6.6 'y,
\( [M+H]" 1H), 3.90 (s, 3H), 1.47 (d,J = 6.5 T', 6H), 1.16 (d, J = 6.5 Ty, 6H).
N % Meron B, | 'HSMP (400 MT', DMSO-ds) & 13.41 (s, 1H), 8.68 (t,J = 6.5 'y,
109 , HY/N >’®/(O 402 mun, | 1H), 8.54 (s, 1H), 8.10 (s, 1H), 7.83-7.74 (m, 1H), 7.59-7.48 (m, 4H),
N\N :I Ney HNyF m/z 5084 | 4.77 (hept,J = 6.5, 1H), 4.1 (qd, J = 9.7, 6.5 Ty, 2H), 3.92 (s,
H \( F [M+H]" 3H), 1.48 (d, J = 6.5 'y, 6H).
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O6mui criocod F:

R’ N
<:j}—NN\ ii) HCI, r.t. HN

1,4-AMOKCaH N \
[ X e R ST /—/X NN R
PN S NJ% o}
g2 NN o R? H

Y
OH

R4NH,, T3P, THF
or HATU, DMF, r.t.

N O

HN~R4
Cnoco6 monyueHus: COCMHEHHs MO0 M300pPETeHHI0 NMPENCTaBIeH HIKe. J[OmomHHUTEeNbHbIE
COEIMHEHUS], KOTOPbIE MOTYT OBITh MOJTY4EHbI aHAJIOTHYHBIM crIocoOoM 13 IIpomMekyToOUHbIX
coequHeHuii 3 1 14 C HCNOJIB30BAHMEM KOMMEPUECKH IOCTYITHBIX OOPOHOBBIX KHCIOT,
OopoHarHbIX 3(pupoB, npumensis o0mii cocod B, npencrasnens: B Tadauue 14.
Ipumep 193: 4-[5-[(4-xa0p-1H-unaa3zon-S-ua)amunol-1-merun-1,2,4-rpuazon-3-ui|-N-
H30MPONHJI-2-MEeTOKCHOEH3aMU/]

K nepeMeIaHHOMY pacTBopy N,N-

Cl H o
NG \r/N ) ¢< muronpormmTiiaamuba (0.08 mi, 0.45 mmons), 2-
N /N‘N HN
H /O

’

amunonpomnana (0.01 mu, 0.17 mmonb) u 4-[5-[(4-

xyiop- 1 H-uunason-5-mn)amuno|-1-meruin-1,2,4-

TpHUa30-3-uj|-2-MeTokcnbeH30iHOoM kucaothl (60 mr, 0.15 mmoss) B DMF (1 min) nobasnsiiu
2-(7-a3za-1H-6en3otpuason-1-mn)-1,1,3,3-rerpamerunyponuii rekcapropdpocdar (HATU) (63
mr, 0.17 mMmonb), u pacTBOp mepemervBaiu B Tederne 16 4 mpu 25°C. IlonyueHHBIH B
pe3ysbTaTe KOpU4YHEBbIH pacTBop 3arpyxkamu Ha SCX HOHOOOMEHHBIH KapTPUIK U
npombiBain  MetaHojioM. Ilpoaykr 3arem smoupoBanu 1.0 M MeOH/NHs3. Pacteop
BBINTAPHUBAJIH MIOJ] BAKYYMOM, M MOJYYEHHYIO B PE3YJIbTaTe CMOJTY 3aTE€M OYHINAIH C TOMOIIBIO
KOJIOHOUHOU (pidrn-xpomarorpaduu, smoupyst 1-10% MeOH B DCM. lleneBbie ¢pakiuu
KOHIIGHTPUPOBAJIM JIOCyXa IIOA BAaKyyMOM C mosydeHHeM 4-[5-[(4-xiop-1H-unnazon-5-
wi)amuHo|-1-metmi-1,2,4-tpuazon-3-mi|-N-uzonponmi-2-metokcudenzamuna (36 mr, 0.08
MMOITb, 53% BBIXON) B Buae Henoro teepaoro Bemectsa. CBIXX-MC (ES*, Meron B): 3.40
MuH, m/z 440.4 [M+H]". '"H AMP (400 MI', DMSO-ds) & 13.40 (s, 1H), 8.57 (s, 1H), 8.10 (s,
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1H),7.93(d,J=77Tu, 1H), 7.71 (d,J = 7.9 I'y, 1H), 7.61-7.53 (m, 2H), 7.52-7.46 (m, 2H),
4.10-4.01 (m, 1H), 3.90 (s, 3H), 3.81 (s, 3H), 1.16 (d, J = 6.5 I'y, 6H).
Craana__1: 4-[5-[(4-xa0p-1H-nnaa3on-S-un)amunol-1-metuna-1,2,4-rpuazon-3-uaj-2-
MeTOKCHOeH30HHASl KHCI0TA
Cl H o 4-[5-[(4-Xnop-1-Terparuaponupan-2-ui-uHAA301-5-
N\//jij/ \Nr/N/>’Q’/<OH win)aMuHo |-1-metun-1,2, 4-rpuazon-3-ui]-2-
N ~ N 0 MeTokcrOen3oiHyro  kuciory (1.16 r, 2.4 mmoib)
/ cycnerauposanu B 1,4-nuokcane (10 M) u nobasnsm
HCIl (4.0 M B auokcane) (6.01 mu, 24.02 mmonb). PeakinoHHYI0 cMeCh IepeMeInBaii pu
25°C B Teuenue 21 4 ¢ oOpa3zoBaHHEM PO30BOro Ocaaka. Peakiinio 4yacCTUIHO BbITAPUBAIIN TTON
BaKyyMOM, pa30aBsuId AUSTHIOBBIM 3(QHUpPOM U (QUIBTPOBAIM, M TBEPHOE BELIECTBO
IIPOMBIBAJIH TOTIOJIHUTEIbHBIM JTUSTHIIOBBIM 3¢upoM. TBepaoe BemmecTBo 3aTeM BbICY IIUBAJIH
¢ mnonyueHuem 4-[5-[(4-xnop-1H-unnazon-5-un)amuno|-1-metun-1,2,4-rpuazon-3-un|-2-
MeTOKCHOEeH30HOH kucaoThl (940 mr, 2.29 mmonb, 95% BbIX0a) B BHAE OJETHO-PO30BOrO
teepnoro semectsa. CBOXKX-MC (ES*, Meton A): 1.33 mun, m/z 399.3 [M+H]". 'H SIMP
(400 MI'y, DMSO-ds + 3 xanu CD3CO2D) 6 8.15 (d, J = 0.8 I'y, 1H), 7.70 (d, J = 8.0 I'y,
1H), 7.65-7.49 (m, 3H), 7.47 (dd, J = 8.1, 1.5 'y, 1H), 3.87 (s, 3H), 3.84 (s, 3H).
Cramna __2: 4-[5-[(4-xJ0p-1-TeTparuaponupan-2-ui-uHAa30.J-S-ui)aMmuHo|-1-MmeTHI-
1,2,4-Tpua3ou-3-mj|-2-MeToKcHOeH30HHAS KHCJI0TA

Iunpokcun Hatpust (4.83 M, 9.66 MMOIb)

cl 5
N N o
NG \\4 > n00aBJISIN K MEPEMEIIAHHON CYCTIeH3MH METHIT 4-
N Ny OH
7 o)
/
o

C/ [5-[(4-xn0p-1-TeTparuaponupan-2-ui-uHAa30J-5-

u meta”oje (6 mu) mpu 25°C. PeakMOHHYKO CMeCh TMepeMeIMBaii B TEYeHHE 3 d,

wi)amuHo|-1-meTmn-1,2,4-Tpuazon-3-mi|-2-

metokcubensoara (1.2 r, 2.41 mmons) B THF (6 M)

BBINIAPUBAJIM NOJ BakyyMOM Hu pactsopsiu B 10 mu Boael. pH 3atem posoaunu no pH=4
nobasnenuem 2.0 M HCI, u TBepmoe BewIeCTBO BBINAAAIO B OCaJOK M3 pacTBopa. TBepmoe
BemectBo dkcrparupoBain EtOAc (x2). OpraHudeckue BelecTBa 3aTe€M MPOMBIBAJIH
HaCBILIEHHBIM paccosioM U BbicymuBanu Hax MgSO4. PacTBopuTens ynansiiy oa BaKyyMoM
¢ mnonyueHueM  4-[5-[(4-xmnop-1-TeTparunponupan-2-mi-uHIA30J-5-11)aMUHO |- 1 -MeThII-
1,2,4-Tpuazon-3-mn|-2-meTokcuden3oiHoi Kuciaotel (1.16 r, 2.38 Mmoub, 98% BBIXOM) B BUE
6nenHo-po3osoro Teepaoro semectsa. CBIXX-MC (ES™, Meron A): 1.63 muH, m/z 483 4
[M+H]".
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Craansa _3: merun 4-[5-[(4-xyop-1-TeTparuaponupan-2-uji-uHaa3on-S-un)amuHo|-1-
meTuj-1,2,4-Tpua3on-3-uij-2-meTokcubeH30aT

Metun 2-metokcu-4-(4,4,5,5-rerpamermin-1,3,2-

Cl
NN P
N//t©/ hg )’Q’«o nuokcaboponan-2-un)densoar (780.6 wmr, 2.67
N NN /
O
/
O

C/ MMOJb), N-(5-Opom-2-metun-1,2,4-Tpuazon-3-un)-

5.1 mmonb) cycnenaupoBanu B 1,4-nuokcane (15 mut) u Bome (4 mut). PeakuiMoHHYIO cMeCh

4-xn0p-1-Terparuaponupan-2-un-uHAa30J-5-aMuH

(1.0 1, 2.43 mmonb) u kapOoHar kanus (705.02 wr,

MOJIHOCTBIO Jlera3upoBajin OapOoTupoBaHHeM a3oToM. 3areMm aoOaBisuin kKomruiekc [1,1'-
ouc(nudennndocpuno)dpeppoueH |namnaauii (II) xnopun auxnopmeran (198 mr, 0.24 mmonb)
C MOCJenyrolleld AOMOJHUTENbHON Aerasanuel, U 3areM peakuuro Harpesaiau 10 90°C B
Tedenue 18 4. Peakiuto BeinapuBaiu Noa BakyyMoM. JlONIONHUTENBHON OYUCTKOM € ITOMOLIBIO
¢dmu-xpomarorpaduu Ha cunukarene, smoupys 30-100% EtOAc B merponeitHom s¢upe,
noiyyanu Metun  4-[5-[(4-xnop-1-TerparuaponupaH-2-ui-uHAa301-5-11)aMUHO |- 1 -MeTn-
1,2,4-tpuazon-3-ui]-2-merokcudensoart (800 mr, 1.59 mmonb, 66% BBIXOM) B BHIIE HE COBCEM

6enoro teepnoro Bemectsa. CBOXX-MC (ES™, Meron A): 1.80 mun, m/z 497 .4 [M+H]".
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CoenuHeHus1, MOTy4YeHHBIE CIIOCOOOM, aHAJIOTMYHBIM OITMCAHHOMY BbIIIE, TIPHUBENEHbI HIKe B Tadauue 14.

Ta6auua 14

IMpumep Crpyxkrypa KX-MC H AMP

Merox B, 'H SIMP (400 MT'u, DMSO-ds) & 13.40 (s, 1H), 8.58 (s, 1H),
/@’ 376 mun, | 8.47(d,J=9.0Tw, 1H), 8.10 (s, 1H), 7.67-7.47 (m, 5H), 4.85-

194
)\Q/\,( \€<F m/z 494 4 4.81 (m, 1H), 3.89 (s, 3H), 3.82 (s, 3H), 1.34 (d, J = 7.0 T,
[M+H]" 3H).

NN Meron B, | 'H SMP (400 MI', DMSO-ds) 5 13.40 (s, 1H), 8.57 (s, 1H),
HN/G’NH N i 3.22 MmuH, 8.10 (m,J = 4.5 T, 2H), 7.66 (d, J = 7.9 T'w, 1H), 7.61-7.53
195 =
—N. 7 H m/z 4384 | (m, 2H), 7.51-7.44 (m, 2H), 3.87 (s, 3H), 3.81 (s, 3H), 2.87-2.79
\ y [M+H]" (m, 1H), 0.69 (m, J = 7.0, 4.7 'y, 2H), 0.57-0.51 (m, 2H).
o TH SIMP (400 MI'u, DMSO-de) & 13.40 (s, 1H), 8.57 (s, 1H),
NZ Merton B,
Hl‘ﬂié"‘”" | <13 8.10 (s, 1H), 8.06 (d, J = 7.7 'y, 1H), 7.70 (d, J = 7.9 T'y, 1H),
.13 MuH,
196 =N o 7.61-7.54 (m, 2H), 7.53-7.46 (m, 2H), 4.05-3.94 (m, 1H), 3.90
/N‘N/ H m/z 482.4
\C\O NLHT (s, 3H), 3.89-3.82 (m, 2H), 3.81 (s, 3H), 3.45-3.37 (m, 2H),
+
S 1.85-1.74 (m, 2H), 1.62-1.48 (m, 2H).
NZ c! Meron B,
\ NH 'H SIMP (400 MI'u, DMSO-de) 6 13.39 (s, 1H), 8.55 (s, 1H),
HN _ | 3.19 muH,

197 N o 8.10 (d,J = 1.4 I'y, 1H), 7.61-7.53 (m, 2H), 7.47 (s, 1H), 7.45
/N\N/)\Q/\WN m/z 452.4
(@]

M (d,J = 14Ty, 1H), 7.21-7.17 (m, 1H), 3.82 (s, 3H), 3.80 (s,
+




187

3H),3.42 (t,J = 6.8 T'y, 2H), 3.11 (t, J = 6.5 ['w, 2H), 1.91-1.72

(m, 4H).
cl
NZ Merox B, 'H SIMP (400 MI't;, DMSO-ds) 8 13.41 (s, 1H), 8.57 (s, 1H),
\
HN NI N (I) 2.96 MuH, 8.30 (s, 1H), 8.11 (s, 1H), 7.77 (d,J = 7.9 Ty, 1H), 7.61-7.53
198 =
/N\N/)\@\(H m/z 468.4 (m, 2H), 7.52-7.46 (m, 2H), 4.76 (t, J = 5.7 I'u, 1H), 3.90 (s,
< on [M+H] 3H), 3.81 (s, 3H), 3.52 (d, J = 5.7 I'rg, 2H), 0.82-0.66 (m, 4H).
o)
cl
NZ Meron B, )
e NH | 3 28 v H SAMP (400 MI', DMSO-de) § 13.41 (s, 1H), 11.22 (s, 1H),
199 X =N 0 y '/ 43 4; 8.64 (s, 1H), 8.11 (s, 1H), 7.80 (d, J = 8.1 'y, 1H), 7.61-7.51
~—INJ 7 m/z .
N)\Q\WN =\ IMAHT (m, 4H), 3.94 (s, 3H), 3.83 (s, 3H).
+
o)
cl Meron B 'H SIMP (400 MI';, DMSO-ds) & 13.40 (s, 1H), 8.61-8.54 (m,
NZ €TOa b,
HN%'NH | © 04 v 2H), 8.10 (s, 1H), 7.75 (d, J = 7.9 I'ny, 1H), 7.60-7.54 (m, 2H),
200 =N 0 o ’ " | 7.53-7.49 (m, 2H), 473 (m,J = 7.4 Ty, 1H), 3.91 (s, 3H), 3.81
N7 H ¢ m/z 516.4
S= (s, 3H), 3.48-3.45 (m, 1H), 3.31-3.29 (m, 1H), 3.26-3.12 (m,
o)
[M+H]
o) 2H), 2.48-2.39 (m, 1H), 2.24-2.21 (m, , 1H).
Cl
NZ Meron B, .
Hl NH | s 6 H SIMP (400 MI't, DMSO-de) & 13.41 (s, 1H), 8.69 (t, J = 6.4
201 K —E‘ 0 y FF '/ 450 3 'y, 1H), 8.61 (s, 1H), 8.11 (s, 1H), 7.78 (d, J = 8.0 T'y, 1H),
— N m/z R
N)\Q/\WN F IMAHT 7.62-7.47 (m, 4H), 4.13-4.10 (m, 2H), 3.92 (s, 3H), 3.82 (s, 3H).
_l’_
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202

Meron B,

2.49 MuH,

m/z 481.4
[M+H]"

'H SIMP (400 MI'u, DMSO-de) & 13.41 (s, 1H), 8.58 (s, 1H),
8.19(d,J =7.2Twn, 1H), 8.11 (s, 1H), 7.72 (d, J = 7.9 I'y, 1H),
7.60-7.54 (m, 2H), 7.52-7.47 (m, 2H), 4.37 (m, 1H), 3.90 (s,
3H), 3.81 (s, 3H), 2.69-2.59 (m, 2H), 2.42 (dd, J = 9.4, 4.5 'y,
1H), 2.35 (m, 1H), 2.26 (s, 3H), 2.19 (m, 1H), 1.72-1.60 (m,
1H).

203

Meron B,

2.84 MuH,

m/z 398.3
[M+H]"

'H SIMP (400 MI'u, DMSO-de) & 13.40 (s, 1H), 8.58 (s, 1H),
8.10 (s, 1H), 7.83 (d,.J = 8.0 'y, 1H), 7.65 (d, J = 2.5 I'y, 1H),
7.61-7.47 (m, 5H), 3.92 (s, 3H), 3.81 (s, 3H).

465

Merton B,
2.99 muH,
m/z 439 .4

[M+H]+

TH SIMP (400 MI'n, DMSO-d6) & 13.02 (s, 1H), 9.34 (s, 1H),

8.34 (s, 1H), 8.07 (s, 1H), 7.88 (m, 4H), 7.40 (m, 2H), 3.80 (s,

3H), 2.14 (m, 1H), 1.55 (m, 2H), 1.28 (m, 2H), 0.97 (m, 2H),
0.83 (m, 2H).
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O6mui cnocod G:

;
N R N R’
PGN PG—N_
XN R%0),B.,.P
I "X \=n (R°0), R G i SN
= N »\ N _ N l;l R3
P Pd(dppf)Cl, DCM 1 N/L\N
K,COs, 1,4-AnOKCaH R H 0
H,0, 80 °C o
OH
HCI, 1,4-nuokcaH
r.t.
1
R’ R
N R4NH,, T3P, THF HN'N\
HN L unu HATU, DMF, r.t. VN
I % NN s - J N—N R
= /A \ R = )
N > NN
Q 0
o)
HN~ge OH

Cnoco6 monyueHus COCOMHEHHs 10 M300pPETeHHIO NMPENCTaBIeH HIvke. JlomomHuTEeNnbHbIe
COEIMHEeHHUs, KOTOPble MOTYT OBITh MOJIyYEHbI AHAJOTUYHBIM CHOCOOOM M3 KOMMEPYECKH
JOCTYITHBIX OOPOHOBBIX KHCJIOT, OOpOHATHBIX 3puUpoB Wik [IpoMeKYyTOUHOr0 CoOeqHHEHHUsI
15, npumensist ob1mii criocod B, npencrasiens B Tadaunue 15.
Ipumep 204: N-mpem-0yTni-2-[4-[S-[(4-xn0p-1H-unaazon-S-un)amuno|-1-meruni-1,2,4-
TpUua3oJi-3-uij-2-merokcudeHokcH |aneraMua
oy K nepememannomy pactBopy 2-[4-[5-[(4-
N\//\/©/ N TN»,Q’O\’/(O xjiop-1H-uHna3on-5-mn)amMuno |- 1 -metu-
H -~ N 0 HN’% 1,2,4-tpuazon-3-mil-2-
/ METOKCU(PEHOKCH |yKCYCHOM KUCJIOTBI
nurunpoxnopuna (100 mr, 0.21 mmons), ‘OGyrunamuna (0.02 mi, 0.24 mmonb) u N,N-
mumsonponmTHiaamuaa (0.11 mut, 0.64 mmonb) B DMF (1 mi) noGasmsmu 2-(7-a3a-1H-
6enzorpuazon-1-mn)-1,1,3,3-rerpamerunyponnii rexcadgroppocpar (HATU) (90 wmr, 0.24
MMOJIb), U PaCTBOp MepeMelTnBaiu B TeueHne 16 4. [TomyueHHbIi B pe3yibTaTe KOPUIHEBbIA
pactBop 3arpyskanu Ha SCX HOHOOOMEHHBIN KapTPUIK U MPOMBIBAINA METaHOJIOM. [IpoaykT
3areM smonposain 1.0 M MeOH/NH;. PacTtBop BbImapuBaiu moj BakKyyMOM, U OCTaTOK
pactupamn ¢ DCM/mmyTHIOBBIM 3)HUPOM C TOJIYYEHHEM OJIEAHO-PO30BOTO TBEPAOTO

BEIIECTBA, KOTOPOEC (I)I/IJ'IprOBaJ'II/I, IMPOMBIBAJIN AOMOJIHUTEIIbHBIM AU3TUIIOBBIM B(I)I/IpOM u
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BBICYIIUBAIN C TonydeHueM N-tper-OyTuin-2-[4-[5-[(4-xnop-1H-unnazon-5-mn)amuHo]-1-
metui-1,2,4-rpuazon-3-ui]-2-meTokcugenokcu |aneramuaa (52 mr, 0.11 mmons, 49% BeIxox)
B Bujie OnenHo-po3oBoro Teepaoro emectsa. CBOXX-MC (ES™, Meron B): 3.53 mun, m/z
484 4 [M+H]". '"H AMP (400 MI'uy, DMSO-ds) & 13.37 (s, 1H), 8.46 (s, 1H), 8.16-8.06 (m,
1H), 7.66-7.50 (m, 2H), 7.45-7.33 (m, 3H), 6.94 (d, J = 8.4 ', 1H), 4.41 (s, 2H), 3.82 (s, 3H),
3.77 (s, 3H), 1.29 (s, 9H).

Craansa 1: 2-[4-[S-[(4-xJ0p-1-TeTparuaponupaH-2-uia-uHAa30J-S-UJI)aMHHO]-1-MeTHI-
1,2,4-Tpna3oa-3-u)]-2-MeTOKCH(PEHOKCH |yKCYCHASI KHCJI0TA

oy Metun 2-[2-metokcu-4-(4,4,5,5-reTpameTu-

N //\/©/ N \\// N»’Q.O\’qo 1,3,2-nuokcaboponan-2-un)dpeHokcu|anerar
N N=-N o OH (6.57 r, 20.40 mmoimb), N-(5-6pom-2-mMeTHii-
Cr /

(omucan B Ilpumepe 43, Ctanus 1) (6.00 r, 14.57 mmonb) u kapOoHat kanus (4.23 1, 30.61

1,2,4-tpuazon-3-mn)-4-xaop-1-

TEeTParugponupan-2-ui-uHaa3omn-5-aMuH

MMOJIb) cycrieHaupoBanu B 1,4-muokcane (80 mu) u Bome (20 mun). PeakumoHHyr0 cMech
MOJTHOCTBIO  iera3upoBaniu, OapOoTupys asotom. 3arem pnoOamisuiu  komrmuieke [1,1'-
ouc(mudenundochuno)peppoueH |namnanuii (1) xmopun quxaopmeras (1.19 r, 1.46 mmodb)
C TMocieAyrolell NOMOJHUTENBHON Aerazauuel, U 3aTeM peakiuuio HarpeBanu 1o 80°C B
TeueHue 18 4. PeakImoOHHYI0 CMeCh KOHIICHTPUPOBAIH MOA BaKyyMoM. OCTaTOK OYHILIAIH C
nomompro NH> noHooOMeHHO# KonoHkH, 3youpyst MeOH, 3atem 2.0 M mypaBbHHOH
kucioTel B MeOH, ¢ mojiy4eHneM octaTka, KOTOPbIH 3aTeM paCTHPAIU C TUITUIIOBBIM 3(pupom
¢ mnonydeHueMm 2-[4-[5-[(4-xnop-1-TeTparunponupaH-2-mi-uHIa30J-5-11)aMUHO |- 1-MeThII-
1,2,4-tpuazon-3-ni]-2-MeToKCU(pEeHOKCH |YyKCYCHOH KHUCIIOTBI, MypPaBbHHOMN KUCIOTHI (3.72 T,
6.65 mmonb, 46% BbIXON) B Buae OjeqHO-KOpUYHEBOro TBepaoro Bemecrsa. CBOXKXX-MC
(ES™, Meton A): 1.58 Mun, m/z 513.4 [M+H]". 'H AMP (400 MTI', DMSO-de) & 12.92 (s, 2H),
8.50 (s, 1H), 8.17-8.11 (m, 2H), 7.74 (dd, / = 9.0, 0.9 'y, 1H), 7.65 (d, J = 9.0 ', 1H), 7.44-
7.32 (m, 2H), 6.86 (d,J = 8.5 'y, 1H), 5.87 (dd, J = 9.6, 2.4 'y, 1H), 4.67 (s, 2H), 3.90 (d, J
=11.5Tn, 1H), 3.80 (s, 3H), 3.78 (s, 3H), 3.76-3.72 (m, 1H), 2.48-2.33 (m, 1H), 2.09-1.96 (m,
2H), 1.83-1.55 (m, 3H).
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Cragusa_2: 2-|4-[5-[(4-xnop-1H-unaazon-S-un)amuno|-1-merun-1,2,4-rpuazon-3-ui|-2-
MeTOKCH(PEeHOKCH]|YKCYCHASI KHCJI0TA AUTHAPOXJI0PH/
cl Xnoposogopon (4.0 M B nuokcane) (32.36 wu,
N//t©/ N\r/N p O\’<O 129.45 wMMonmb) MemIeHHO J00aBIId K
” NN /O OH  nepememnannoit cycnensun 2-[4-[5-[(4-xs0p-1-

ol TeTParuponupaH-2-ui-uHAa3051-5-uia)aMuHo |- 1 -

H H ~Cl metui-1,2,4-tpuazon-3-un|-2-

MeTOKCU(PEHOKCH |yKCyCHON KUCIOTHI (3.32 1, 6.47 MmMoub) B 1,4-auokcane (30 mu) mpu 25°C.
PeakuMoOHHYI0 cMeCh NepeMelIBaIl IPU KOMHATHON TeMIiepaType B TedeHue 6 4. Peakuuro
pa3baBisuin  TUATIIIOBBIM 3dupom u QubTpoBanu. IlomyueHHoe B pe3ynbraTe TBEpAOE
BEIECTBO MPOMBIBAIN IHUATHIOBBIM 3(PUPOM U BBICYLIMBAIN IO BBICOKMM BaKyyMOM C
nonyueHuem  2-[4-[5-[(4-xnop-1H-unnazon-5-mn)amuno|-1-metun-1,2,4-rpuazon-3-uin|-2-
METOKCHU(EHOKCH |YKCYCHOM KucioTel auruapoxiopunaa (3.20 r, 6.38 mmoinb, 98% BbIx01) B
Buzie OneHo-kopraHeBoro TBepaoro semectsa. CBOKX-MC (EST, Meroxn A): 1.28 muH, m/z
429 3 [M+H]*. '"H SIMP (400 MI', DMSO-ds) § 9.89 (s, 1H), 8.17 (d, J = 0.9 T'ny, 1H), 7.65-
7.55 (m, 2H),7.43 (d,J=2.0Tw, 1H), 738 (dd, J=8.4,2.0T'y, 1H), 6.93 (d,J =8.5Tn, 1H),
4.72 (s, 2H), 3.87 (s, 3H), 3.80 (s, 3H). 2H 3ameHeHbI.

CoenuHenus1, MOJTy4YEeHHBIE CTOCOOOM, aHAJIOTUYHBIM OMMMCAHHOMY BBILIE, IPUBEICHBI HUKE B

Tao6auue 15.
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Taoauna 15
Mpumep Crpyxkrypa KX-MC H AMP
'H SIMP (400 MT', DMSO-ds) & 13.37 (s, 1H), 8.46 (s, 1H),
Cl Meron B,
NZ 8.12-8.07 (m, 1H), 7.61-7.51 (m, 2H), 7.42 (d, J = 1.9 T';, 1H),
HN NH | 3.05 MUH,
205 =N o OH 737 (dd, J = 8.3, 1.9, 1H), 7.30 (s, 1H), 6.96 (d, J = 8.4 T'y,
N /)\Q/\ HN{ m/z 3004 1H), 4.94 (t,J = 5.6 ', 1H), 4.42 (s, 2H), 3.79 (d, J = 17.0
N ,494(t,J =5.6110 1H), 442 (s, 2RH), 3. ,J =17
Y [M+H]"
I'n, 6H), 3.38 (dd, J = 6.3, 3.9 'y, 2H), 1.23 (s, 6H).
'H SIMP (400 MI', DMSO-ds) & 13.37 (s, 1H), 8.46 (s, 1H),
7 ci Meron B, | 8.09 (s, 1H), 7.81 (t,J = 5.8 ', 1H), 7.56 (q, J = 8.9 I'y, 2H),
206 HN NH \ | } 282 muH, | 7.42(d,J=19Tw, 1H), 7.36 (dd, J = 8.3, 1.9 'y, 1H), 6.95
= OH
/N‘N/)\Q/\O HN m/z 486.4 | (d,J =8.4Tw, 1H), 4.75 (d, J = 4.7 'y, 1H), 4.51 (s, 2H), 3.82
o/‘ﬁo [MHH]" | (s, 3H), 3.77 (s, 3H), 3.68 (ddd, J = 11.4, 6.6, 5.0 T, 1H),
3.19-2.99 (m, 2H), 1.01 (d, J = 6.2 T'y, 3H).
'H SIMP (400 MI'u, DMSO-de) & 13.37 (s, 1H), 8.46 (s, 1H),
Cl Meron B,
NZ 8.09 (t,J = 1.2 T, 1H), 7.66 (t, J = 6.0 T'y, 1H), 7.61-7.52 (m,
HN NH | 2.91 muH,
207 =N o }OH 2H), 7.42 (d, J = 1.9 Ty, 1H), 7.36 (dd, J = 8.3, 1.9 'y, 1H),
/N‘/)\@ e m/z500.3 6.96 (d, J = 8.5 Ty, 1H), 4.55 (d, J = 1.5 T', 3H), 3.82 (s, 3H)
N M 2 = M LI’ 2 M 2 = . LI’ 2 . S’ 2
o/\\% [M+H]*
3.77 (s, 3H), 3.10 (d, J = 6.0 T'ny, 2H), 1.04 (s, 6H).
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208

Meron B,

2.85 MuH,

m/z 486.4
[M+H]"

TH SIMP (400 MI', DMSO-d6) & 13.38 (s, 1H), 8.46 (d, J =
2.0Tw, 1H), 8.10(d,J = 2.1 Ty, 1H), 7.67 (d, J = 8.1 Ty, 1H),
7.61-7.51 (m, 2H), 7.42 (d, J = 2.0 T, 1H), 7.36 (dt, J = 8.6,
2.1Tw, 1H), 6.95 (dd, J = 8.5, 2.0 ['w, 1H), 4.81-4.73 (m, 1H),
4.55-4.41 (m, 2H), 3.92-3.72 (m, 7H), 3.34 (d, J = 2.0 'y, 2H),
1.05 (dd, J = 6.7, 2.0 'y, 3H).

209

Merton B,

2 .91 muH,

m/z 498 4
[M+H]"

'H SIMP (400 MI', DMSO-de) 5 13.38 (s, 1H), 8.46 (s, 1H),
8.09 (d,J = 0.9 ', 1H), 7.89 (t, J = 5.7 'y, 1H), 7.62-7.51 (m,
2H), 7.43 (d,J = 1.9 T, 1H), 7.37 (dd, J = 8.4, 1.9 T'wy, 1H),
6.96 (d,J = 8.4 Ty, 1H), 5.41 (s, 1H), 4.52 (s, 2H), 3.82 (s,
3H), 3.77 (s, 3H), 3.28 (d,J = 5.7 'y, 2H), 0.59-0.43 (m, 4H).

210

Merton B,
3.50 MuH,
m/z 524 .4

[M+H]*

TH SIMP (400 MI'n, DMSO-de) 6 13.37 (s, 1H), 8.58 (d, J =
9.0 T, 1H), 8.46 (s, 1H), 8.09 (s, 1H), 7.56 (q, J = 8.9 T'wy,
2H), 7.45-7.31 (m, 2H), 6.89 (d, J = 8.4 T', 1H), 4.67 (dt, J =
15.6, 7.6 Ty, 1H), 4.58 (s, 2H), 3.79 (d, J = 15.7 ', 5H), 1.28
(d,J = 7.0 T, 3H).

211

Meron B,

2.85 MuH,

m/z 498 4
[M+H]"

TH SIMP (400 MT', DMSO-de) 5 13.37 (s, 1H), 8.45 (s, 1H),
8.11(d,J = 17.0 T, 2H), 7.56 (q, J = 8.9 T', 2H), 7.44-7.31
(m, 2H), 6.90 (d, J = 8.4 T'w, 1H), 4.71 (t, J = 5.8 'y, 1H), 4.42
(s, 2H),3.79 (d, J = 15.2 Ty, 6H), 3.42 (d, J = 5.8 T'w, 2H),
0.77-0.66 (m, 2H), 0.67-0.56 (m, 2H).
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TH SIMP (400 MI', DMSO-de) 6 13.38 (s, 1H), 8.45 (s, 1H),
Meron B,
\ HNOOH 8.09 (s, 1H), 7.72 (d, J = 7.9Tw, 1H), 7.62-7.50 (m, 2H), 7.46-
1 N C — 292 ik, 7.31 (m, 2H), 6.91 (d, J = 8.4T'w, 1H), 4.54 (d, J = 4.4, 1H)
212 _N 31 (m, 2H), 6. ,J =8.4I'u, 1H), 4. ,J =4.4I'n, 1H),
4 g )—O'O © m/z 526.4
N N=y - 4.45 (s, 2H), 3.79 (d, J = 16.3Tw, 6H), 3.39 (q, J = 7.0l'w, 1H),
_l’_
335 (s, 1H), 1.87-1.67 (m, 4H), 1.22 (q, J = 11.9, 11.4T', 4H).
TH SIMP (400 MI', DMSO-de) 6 13.37 (s, 1H), 8.46 (s, 1H),
o 8.09 (s, 1H), 7.66 (d, J = 8.0 'y, 1H), 7.56 (q, J = 8.9 'y, 2H),
Merton B,
., 742(d,J = 1.9Tw, 1H), 7.36 (dd, J = 8.4, 1.9 'y, 1H), 6.96
\O NH 3.13 muH,
213 ¢y —~ (d,J = 8.4Tw, 1H), 4.62 (s, 1H), 448 (d, J = 2.7 'y, 2H), 3.82
NN d o m/z 526.4
/ i@ (s, 3H), 3.77 (5, 3H), 3.50-3.40 (m, 1H), 3.27 (t, J = 9.4 Ty,
N N-N [M+H]*
H g 1H), 1.88-1.76 (m, 2H), 1.59 (d, J = 21.6 ', 2H), 1.29-1.12
(m, 4H).
TH SIMP (400 MI'w, CD50D) 6 8.10 (d, / = 0.9 I', 1H), 7.64-
\ HNO’OH Meron B, | 7.54 (m, 2H), 7.56-7.48 (m, 2H), 7.02 (dd, J = 8.5, 0.9 I'e, 1H),
0
s Gl H /»Q 2.81 mun, | 4.53 (d,J = 4.0 T, 2H), 4.50-4.35 (m, 1H), 4.06-3.80 (m, 7H),
N 0
N‘//Ij/ T > 0 m/z 4984 | 2.77-2.65 (m, 1H), 2.39-2.26 (m, 2H), 1.91 (dddd, J = 10.8,
~N
N s [M+H]* 9.0,6.8,2.9 T, 1H), 4 criocobHbIx k 0bmeny NH e
HaOJII0 JAJTUCD.
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215

Meron B,
2.86 MuH,
m/z 533 .4

[M+H]"

H SIMP (400 MI'u, DMSO-ds) 5 13.37 (s, 1H), 8.57-8.51 (m,
1H), 8.45 (d, J = 10.8 'y, 2H), 8.09 (s, 1H), 7.76 (td, J = 7.6,
1.8 Tw, 1H), 7.56 (q, J = 8.8 T, 2H), 7.45-7.33 (m, 3H), 7.27
(ddd, J =7.5,4.8, 1.1 Ty, 1H), 6.97 (d, J = 8.4 'y, 1H), 5.04
(p,J=7.0Tw, 1H), 4.57 (s, 2H), 3.80 (d, J = 19.0 I'u, 6H),
1.40 (d,J = 6.9 T, 3H).

216

Meron B,
2.62 MuH,
m/z 533 .4

[M+H]"

TH SIMP (400 MI'u, DMSO-ds) & 13.38 (s, 1H), 8.58-8.48 (m,
2H), 8.49-8.41 (m, 2H), 8.09 (s, 1H), 7.72 (dt,J = 7.9, 2.0 T'y,
1H), 7.56 (q, J = 8.9 T, 2H), 7.42 (d, J = 1.9 T, 1H), 7.38-
7.30 (m, 2H), 6.91 (d,J = 8.4 Ty, 1H), 5.02 (p, J = 7.1 Ty,
1H), 4.54 (s, 2H), 3.78 (d, J = 8.6 'y, 6H), 1.43 (d, J = 7.1 T'wy,
3H).

217

Merton B,

3.48 MuH,

m/z 496.4
[M+H]*

TH SIMP (400 MI'w, DMSO-ds) & 13.37 (s, 1H), 8.45 (s, 1H),
8.09 (s, 1H), 7.84 (d,J = 7.5 T, 1H), 7.56 (q, J = 8.8 'y, 2H),
7.44-732 (m, 2H), 6.92 (d, J = 8.4 ', 1H), 4.46 (s, 2H), 4.05
(dq, J = 14.0, 7.0 T, 1H), 3.79 (d, J = 17.0 T'w, 5H), 1.80 (dk,

J=122,6.1Tn, 2H), 1.63 (s, 2H), 1.58-1.46 (m, 2H), 1.49-

1.33 (m, 2H), 1 cniocoGubIii k 0OMeny NH He BuzeH.




196

218

Meron B,
3.51 muH,

m/z 524 .4

[M+H]"

TH SIMP (400 MI', DMSO-de) 5 13.38 (s, 1H), 8.59 (d, J =
9.0 Ty, 1H), 8.46 (s, 1H), 8.09 (s, 1H), 7.61-7.50 (m, 2H), 7.42
(d,J =1.9Tw, 1H), 7.35 (dd, J= 8.4, 1.9, 1H), 6.89 (d, J =
8.4 T'y, 1H), 4.66 (dq, J = 15.7, 7.8 T'w, 1H), 4.58 (s, 2H), 3.79

(d,J=154Tu, 6H), 1.27 (d,J = 7.1 'y, 3H).

219

Meron B,
3.05 muH,
m/z 524 .4

[M+H]"

H SIMP (400 MTI'u, DMSO-ds) 13.38 (s, 1H), 8.59 (d, J = 9.0
Ty, 1H), 8.46 (s, 1H), 8.09 (s, 1H), 7.61 - 7.50 (m, 2H), 7.42
(d,J = 19T, 1H), 735 (dd, J = 8.4, 1.9Tw, 1H), 6.89 (d, J =
8.4 Ty, 1H), 4.66 (dq, J = 15.7, 7.8 T'w, 1H), 4.58 (s, 2H), 3.79
(d,J=154Tu, 6H), 1.27 (d,J = 7.1 'y, 3H).
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Oo6mui cnocod H:
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Croco® mojyueHus: COeOUHEHUsT MO M300pPETeHUIO TPEACTaBJIeH HiKe. JOMONHUTENbHBIE
COEIMHEHHS, KOTOpbIe MOTYT OBbITh MOJYYeHbl AHAJIOTHYHBIM CIIOCOOOM C HCIOJIb30BAaHUEM

KOMMEPUECKH TOCTYITHBIX CYJIb(OHUIKIOPHUIOB MU XJIOPAHTUIPHUIOB, MPUMEHsIs OOIINH CrIoco0

H, npencrasnens! B Tadiauue 16.

IIpumep 220: N-[2-]4-|5-(1 H-unpa3on-S-unamuno)-4H-1,2,4-tpua3zon-3-
wi|peHoxcu|ITHII|MeTancyab(poHamMua

N PactBop mpem-0yTui N-[5-[4-[2-
HN

(merancynbdonamuno)stokcu|penmn]-1-

/E_Rl H\ ,  Terparuaponupan-2-un-1,2,4-rpuason-3-un]-N-(1-
H)\Q\O/\/ (’)’S\\O TeTparuIponupaH-2-mINHIA30-5-1m1)KkapOamara

(65 mr, 0.10 mmonb) B xjopoBonopone (4 M B auokcane, 4.0 mi, 16.0 mmons) u [PA (2 mi)
nepeMeIInBaIN MPH KOMHATHON TeMIepaType Ha MPOTsLKEHUH HOYH. PacTBOpUTENH yaaisiti mox
MOHIKEHHBIM JIaBJICHUEM, W OCTATOK OYHIIAIA C MOMOIMbI mnpenapatuBHoit BOXKX ¢
MOJTyYeHUEM N-[2-[4-[5-(1 H-unpazon-5-unamuno)-4H-1,2 4-tpua3on-3-
wi|perokcu st |merancynpponamuna (14 mr, 0.03 mmonb, 36% BbIXOH) B Buae Oejoro

tBepaoro semectsa. JKX-MC (ES™, Meron E): 5.43 mun, m/z 414.0 [M+H]*. 'H IMP (400 MT'1,
DMSO-de): § 13.39 (br s, 1H), 12.80 (s, 1H), 9.15 (s, 1H), 8.10 (s, 1H), 7.94 (s, 1H), 7.92 (d, 2H),



198

7.42 (s, 2H), 7.32 (s, 1H), 7.10 (d, J = 8.5T'y, 2H), 4.11 (t, J = 5.5, 2H),3.37 (t, / = 5.5 I'y,
2H), 2.97 (s, 3H).
Craausa 1: mpem-0yrua N-(S-Opom-1-terparmaponupas-2-ui-1,2,4-tpuazon-3-uma)-N-(1-
TeTPAruApoNnupaH-2-uJInHAA30J-S-nia)KkapéamaTt

O  Nx K nepememannomy pactopy N-(5-Opom-1-Terparuaponupan-
QN& OQ 2-un-1,2 4-tpuazon-3-ui)-1-rerparuaponupaH-2-ui-uHAa30J1-

N—
by

) g\ 5-amuna (500 mr, 1.12 mmons) B DCM (12.5 mur) noGasusinu qu-

Y/
Br mpem-oyTun aukapoonat (732 wmr, 3.35 mmons) 1 DMAP (14

% O mr, 0.11 MMOJB), U PEAKIIMOHHYIO CMECh MEPEMELINBAIU MPU
KOMHATHOW TeMIepaType Ha NPOTSKeHUHU HOUU. PeakImoHHYIO
cMech pazbasisiu Bogoi (10 mur), cion pasaensiy, ¥ BOAHYIO 4acThb skctparuposanu DCM (2 x
10 mi). OObenuHEeHHblE OpPraHMYECKHE BELeCTBAa BBICYIIMBANU ((a30BBIM pa3fenuTeNb) U
KOHLIEHTPUPOBAJIN TOA BakyyMoM. ChIpoe BEeIeCTBO OYMIIAIH C MOMOLIBIO KOJOHOYHOM (urami-
xpomarorpaduu (SiOz, smounpys 10-60% EtOAc B nerponeiiHoM 3¢gupe) ¢ moaydeHueMm mpem-
OyTun N-(5-6pom-1-Terparunponupan-2-mi-1,2,4-tpuazon-3-mn)-N-(1-retparuaponupan-2-
winHaaszon-S-mi)kapdamara (607 mr, 1.11 mmone, 99% BeIx0a) B BHae »kentoi neHbl. KX-MC
(ES*, Meron C): 3.78 mun, m/z 549.0 [M+H]". 'H SIMP (400 MI'u, CDCl3): § 7.99 (d,J = 1.0 T’
1H), 7.72 (t, J = 1.5 T'u, 1H), 7.58 (dq, J = 9.0, 1.0 I'u, 1H), 7.42 (dt,J = 9.0, 2.0 I'y, 1H), 5.70
(dd,J =9.0,3.0 'y, 1H), 5.42 (ddd, J = 9.0, 3.0, 1.5 ', 1H), 4.08-3.95 (m, 2H), 3.77-3.60 (m,
2H), 2.52 (m, 1H), 2.31 (m, 1H), 2.13 (m, 2H), 2.07 (m, 1H), 1.94 (m1H), 1.77-1.61 (m, 6H), 1.45
(s, 9H).
Craaus 2: mpem-6yrun N-[S-(4-ruapoxcudennn)-1-rerparuaponupan-2-ui-1,2,4-tpua3zo-

3-na]-N-(1-TrerparuaponupaH-2-uiInHAA30J-S-HiI)KapdamaT

0 N B Bumany 3arpyxamu mpem-Oytun N-(5-Gpom-1-
[ o)
QNé Q TeTparuaponupan-2-ui-1,2,4-rpuazon-3-mn)-N-(1-

’)‘_N TeTparuaponupaH-2-uIHHAa30-5-mn)kapdamar (565

N N/)\©\ mr, 1.03 mmorb), kapOoHat kanus (285 mr, 2.06 MMoIb)
O/£O on 1 4-rugpokcudeH30n00poHoBYI0 KHCHOTY (231 Mmr, 1.24
7& mmoib). Jlobasnsimu 1,4-nuokcan (8 mut) u Bogy (1.6 mu),

u cMech aerasupoBanu Nz B TreueHue 10 mus. JlobaBmsum komruieke Pd(dppf)Cl.. DCM (84 wr,
0.10 MMOITB) OZTHOM TOpUMEH, BUATY T€PMETHYHO 3aKPbIBAIN, U peakiuio Harpesanu npu 80°C
Ha IPOTsDKEeHNH HOur. CMeCh OCTaBIISIIN OXJIAXKATHCS IO KOMHATHOH TeMIepaTy pbl, pa3OaBisuiu
EtOAc (15 mn) u Bono#i (10 mi) u ¢punpTpoBaiu uepes cioi uenuta. Ciaou pasgensiiv, BOTHYIO
gacTh 3KkcTparupoBann EtOAc (2 x 10 mi), m oObeOUHEHHbIE OPraHMYECKHE BEIIECTBA

npombiBain paccosioM (10 min), BeicymmBamm ((pa3oBblil pa3aenuTenb) U KOHIEHTPHPOBAIHU MO
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BakyyMoM. ChIpoii MaTepuaj OYHINAIN C MIOMOIIBIO KOJOHOYHOM (am-xpomartorpaduu (Si0.,
smoupyst 0-60% EtOAc B merponeiiHom s3¢dupe) ¢ mnomyueHuem mpem-0yrun N-[5-(4-
runpokcudenn)- 1-rerparugponupan-2-ui- 1,2, 4-rpuazon-3-ui|-N-(1-rerparunponupas-2-
winHAa3on-S-mi)kapodamara (426 mr, 0.76 mmons, 74% Bbixon) B Bune Oenoit nensl. XKX-MC
(ES", Meton C): 3.41 mun, m/z 561.1 [M+H]".

Cragua _ 3: mpem-6ytua  N-[5-[4-[2-(0eH3nnokcukap6oHHIaAMHHO)ITOKCH | penn]-1-

TeTparuaponupan-2-ui-1,2,4-rpuazon-3-uial-N-(1-terparuaponupan-2-uianHaa3o-5-

wi)kapbamar

O  Nx K nepemernaHHOMy pacTBOpY mpem-
N O
Q Q oytun  N-[5-(4-runpoxkcudenun)-1-
’;l_/N H 0 TeTparuaponupan-2-ui-1,2,4-
N N)\©\ /S~ \\( Tpuaszon-3-mi]-N-(1-
oA 0 0

#\ O TeTparuApOnupaH-2-uinHaa3071-5-

mi)kapbamara (426 mr, 0.76 MMOJIb)
u kapOonara kamusi (210 wmr, 1.52 wmmombp) B DMF (5 ™) nobaemsiiu  Oensmi(2-
Opomatmn)kapbamar (392 mr, 1.52 MMONb), M PEAKUMOHHYK) CMECh IEPEMELIMBAIN IPH
KOMHATHOW TeMIepaType Ha MNpOTsHKeHWH Houu. J(0OaBnsiaM JOMOJHUTENbHBIH SKBHBAJICHT
Oensun (2-OpomaTi)kapbamara (190 mr, 0.75 Mmonb), u peakuuto HarpeBanu npu 50°C B
TeueHHe JOMOJHUTENbHBIX 4 4. CMeCh OCTaBIISIM OXJIAXKIAThCS 0 KOMHATHOH TeMIepaTypbl, U
PacTBOPUTENH yIAJISIA O] MOHKEeHHBIM naByieHreM. Octatok pasnpensuin mexay EtOAc (20
MIT) ¥ BOZOM (20 M), CJIOM pa3aesisijii, U BOIHYIO 4acTh 00paTHo skcTparuposanu EtOAc (3 x 10
). OObenUHEHHbIE OpraHMYeCKHe BellecTBa BbICYIIMBaIN ((a30OBbI pa3feuTeNb) U
KOHLIEHTPUPOBAJIH MOJ BakyyMoM. ChIpoe BEIIeCTBO OYHUINAIN C MTOMOIIBIO KOJIOHOYHOM (IId1i-
xpomarorpadun (Si0;, amoupys 10-60% EtOAc B nerponeitHoM 3¢upe) ¢ nmosyueHueM mpem-
Oytun N-[5-[4-[2-(GeH3mnoKCuKapOOHMUIIAMIUHO )3TOKCH | peHm |- 1-TeTparunponupas-2-mi-1,2,4-
Tpuazon-3-wi|-N-(1-terparunponupan-2-uinHaa30-5-mi)kapdbamara (423 mr, 0.57 mmonb, 75%
BbIXON) B BHAE Oenoii nenbl. JKX-MC (ES™, Meton C): 4.05 mun, m/z 7383 [M+H]".
Craaus 4: mpem-0ytun N-[5-[4-(2-amuno3ToKcH)(penu]-1-rerparuaponupan-2-ui-1,2,4-

Tpua3oa-3-uil-N-(1-teTparuaponupan-2-ujiMHAa30.1-S-uia)kapdamart

O Nx Kamuny nannanust Ha yriaeponaom Hocutene (10
N 0
Q Q mac.%, 40 mr, 0.21 mmonp) B8 DCM (0.2 mi) u
N—N
/4 V/

/ \H MetaHose (2 mut) 1oOaBIsIN K TIepEMEIaHHOMY
2
N O/\/ pactBopy mpem-0yTu N-[5-[4-[2-
0O
% o (OeH3MIIOKCUKAPOOHMIAMUHO )3TOKCH | perr]-1-

TeTparuaponupas-2-ui-1,2,4-rpuazon-3-un]-N-
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(1-rerparunponupan-2-unuHIa3on-5-mn)kapdbamara (399 mr, 0.54 mmons) B Meranosue (10 mu).
Peaknmonnyto cmech mepememmuBanu B atmochepe Hr mpum KOMHATHOW TemmepaType Ha
npotsukernu Houn. Cmech ¢unbTpoBanu depes cioi uenmurta (3moupys EtOAc), u ¢unbrpar
KOHLIEHTPUPOBAIM IIOJ TOHIKEHHBIM JIaBJICHHEM C ToJy4deHueMm mpem-oyrun N-[5-[4-(2-
aMHMHO3TOKCH )peHmn |- 1-rerparugponupas-2-ui-1,2,4-rpuazon-3-uin)-N-(1-rerparunponupas-2-
winHaaszon-S-mn)kapdbamara (273 wmr, 041 wmmomb, 75% BBIXOO) B BHIE IKEITOTO
creknononobuoro Teepaoro emecta. XKX-MC (ES™, Meron C): 2.42 mun, m/z 604.1 [M+H]".

Cragus S: mpem-0yTua N-|5-[4-[2-(meTancyabdoHamuao)ITokcu| penn]-1-

TeTparuaponupan-2-ui-1,2,4-rpuazon-3-uial-N-(1-terparuaponupan-2-uianHaa3o1-5-

wi)kapbamar
O Ns K nepemernanaomy pactopy mpem-0y T N-
QN OQ [5-[4-(2-amunO3TOKCH)peHm]-1-
/E_N H TeTparugponupan-2-ui-1,2,4-rpuason-3-uml-
N N/)\'©\ S~ NN,?\\O N-(1-rerparugponupas-2-uiIMHAA30J-5-
O 0 © © un)kapbamara (80 wmr, 0.13 wmwmoab)
7& TpmwyTUiIaMuHa (55 Mk, 0.40 mmons) B DCM

(2 mn) nobGasnsm mMetancyiabponuaxaopun (20 mky, 0.20 MMOJb), U PEAKLMOHHYIO CMECh
nepeMeLIBaIi MPH KOMHATHOH Temneparype B Tederne 1 4. Peakiuro ocranasiusanu Bogoi (10
MJT), CJIOM pa3lesisuid, U BOIHYK 4YacTh dkcTparuposasu DCM (2 x 10 mu). OObenvHeHHbIE
OpraHMYECKHE BeIeCTBA BhICYIIMBAIN ((pa30oBbIii pa3menuTeNib) U KOHUEeHTpupoBaiu. Coipoe
BEIIECTBO OYMIIANU C MOMOIIBI KOJOHOYHOU (pydm-xpomarorpaduu (Si0», amoupys 40-90%
EtOAc B  merponeitHom  s¢upe) ¢ monydeHumeM — mpem-Oytun  N-[5-[4-[2-
(merancynbdoHamuo)3TOKCH |perun]- 1 -Terparuaponupan-2-mi- 1,2, 4-rpuazon-3-mi|-N-(1-

TeTParuapONHpaH-2-uIHHAA30J-5-m1)kapbamata (65 mr, 0.09 Mmoib, 72% BBIXOA) B BUIE OEIOT0
crexnononobnoro Teepaoro semecta. JKX-MC (ES*, Meron C): 3.44 mun, m/z 682.0 [M+H]".
CoenuHenns, MoNyueHHbIE CIOCOOOM, aHAJOTHYHBIM OIMHMCAHHOMY BBIIIE, MPHUBEIEHBI HUXKE B

Ta6aune 16 IIpomexyTouHble coeMHEHHS.

Tabauna 16
Mpumep Crpykrypa KX-MC 'H sIMP
TH SIMP (400 MT 1,
Meton E,
in— DMSO-de) § 13.41 (s, 1H),
H H 0O |5.08 mum,
221 / N N ~ 12.79 (s, 1H), 9.13 (s, 1H),
N, e )—@—O m/z 378.0
N N~N 8.12(d,J =11.4,59Tw,
: [M+H]"
2H), 7.94 (s, 1H), 7.92-7.88
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(m, 2H), 7.42 (s, 2H), 7.09
(d,J = 8.3 'y, 2H), 4.05 (1,
J=57Tu, 2H), 3.43 (q, J
= 5.6 ', 2H), 1.84 (s, 3H).

TH SIMP (400 MTw,
CD;0D) §8.16 (d, J = 1.0
Ty, 1H), 7.99-7.91 (m, 2H),

7.91-7.86 (m, 3H), 7.70 (dt,
Merton E,

N= J=9.0,09 ', 1H), 7.46
HN@ 4 .84 muH,
’ (dd, J = 8.9, 2.0 Ty, 1H),
222 N f’/ m/z
N//\/©/ i />‘@' © 7.20-7.10 (m, 3H), 6.95
N N~N 413.04
H (ddd, J=76,65,1.1Tm,
1H), 436 (1, J = 5.0 T'r,
2H), 3.87 (t,J — 5.0 T,
2H). 4 NH ne

[M+H]"

HaOJIFO JAJIUCK.

TH SIMP (400 MT 1,
CD;0D) § 8.32 (s, 1H),
8.00 (s, 1H), 7.88 (d, J =

80T, 2H), 7.74 (d, J =
Merton E,
N 84T, 1H),7.55(d,J =

6.03 MuH,
223 HoH ~ ° 8.5 'y, 1H), 7.14 (d, J —
; N<_-N 0 m/z 420.1
N\/D/ R 8.0 T, 2H), 4.15 (d, J =
N N=N [M+H]”

5.1Tw, 2H), 3.61 (t,J = 5.0
Ty, 2H), 2.13-2.02 (m, 3H),
0.94 (d, J = 6.0 'y, 6H). 4

NH He HaOIronaiucs.
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OO0mui cnocood 1:

MeTton E PG
N-N
7
NHCbz Crapus 4 N)\©\ N
o 0
X =N, C-H, C-Cl
(i) CDI, THF
(i) R-NH,, THF

HCIB
anokcaHe/IPA

D ———

(0] o] 9] 0]

Cnoco6 mnosdyueHHs COEOUHEHHsI 1O H300PETeHHIO MpeACTaBiieH Hioke. JIONMOJIHUTENTbHbIE
COEIMHEHUs, KOTOpble MOTYT OBITh IMOJYYEHbl AHAJOTMYHBIM CIIOCOOOM, MPHUMEHSS OOIIHi
criocob I, mpencrasnens B Tabaume 17.
Ipumep 224: 1-[2-[4-[5-(1H-unaa3oa-S-unamuno)-4H-1,2,4-tpuazon-3-uia|penoxcu|rruil-
3-M30npoONMIMOYEBHHA AUTHAPOXJIOPHA

N Pactsop mpem-0yThi N-[5-[4-[2-

HN
(m3omponuikapOaMONIAMHHO )3 TOKCH | (heHNIT |-

N/E S\O\ H\\(H\( I-rerparunponupan-2-un-1,2,4-rpuazon-3-

: N O/\/ O wi]-N-(1-rerparugponupas-2-uanHaa3on-5-

*2HCl wi)kapbamara (55 mr, 0.08 mmons) B 4 M

COJISTHOHM KMCJIOTHI B AuokcaHe (4 mui, 16 mmonb) u IPA (2 M) nepeMenmBaiy npu KOMHATHON

TEeMIepaType Ha MPOTSHKEHWH HOYH. PacTBOpUTENH yIalsuiM MOJA NMOHWKEHHBIM JaBJICHUEM, U

OCTaTOK PAaCTUPAIU C TUITUIIOBBIM 3(UpoM ¢ nosydeHuem 1-[2-[4-[5-(1H-urna3omn-5-unaMuHo)-

4H-1,2,4-tpuazon-3-mi|peHoKcH [>T | -3 -u30mponuiIModeBruHbl auruapoxiaopuaa (38 mr, 0.08

MMOITb, 96% BBIXOM) B BUe Henoro Teepaoro semectsa. JKX-MC (EST, Meron E): 5.64 MuH, m/z

421.1 [M+H]*. '"H AMP (400 MI', DMSO-ds): § 9.70 (s, 1H), 8.04 (d, J = 1.0 T'i, 1H), 8.01 (d,

J=20Tu, 1H), 7.97-7.92 (m, 2H), 7.51 (d,J = 9.0 'y, 1H), 7.42 (dd, J = 9.0, 2.0 I', 1H), 7.14-

7.09 (m, 2H), 4.02 (t,J = 5.5 Ty, 2H), 3.67 (p, / = 6.5T'y, 1H), 3.38 (t,J =5.5T'y, 2H), 1.02 (d,
J=6.5Tmn, 6H).
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Cragusa _1: mpem-6ytua  N-[5-[4-[2-(m3onponuiikapéamonjiaMuHo)ITOKCH | penn]-1-

TeTparuaponupan-2-ui-1,2,4-rpuazon-3-uial-N-(1-terparuaponupan-2-uianHaa3o-5-

wi)kapbamar
O  Nx K mnepememaHHOMYy pacTBOpy mpem-
QN OQ oytun N-[5-[4-(2-amuHO3TOKCH ) (peHwMI |-
N '}l_f H H \( 1-rerparuaponupan-2-ui-1,2,4-
5 /& N)\Q\ O/\/ \\(() TpHuazon-3-uil-N-(1-reTparugponupas-
#\ O 2-ununpaszon-S-un)kapbamara (80 wr,

0.13 mmomnb) B THF (2 ™) noGasisinu
1,1'-kapOornnanumuaaszon (43 mr, 0.27 MMOJb), U PEAKLMOHHYI0 CMECh NMEpEeMEIINBAIN TPU
KOMHAaTHOH TemmepaTtype B TeueHue 2 4. Jlobasysiiu 2-amuHomnpomna (46 mxi, 0.54 MMonb), u
PEAKIMOHHYI0 CMeCh MNEepPEeMEIINBAIN NP KOMHATHOH TeMIepaTrype Ha NPOTSHKEHUH HOYH.
PacTBopuTenu yaansnu noa NOHWKEHHBIM IaBJICHHEM, U OCTAaTOK pasaensiy mexay B EtOAc (10
mi1) u Bozoit (10 mut). Crom pasnensiiam, 1 BOAHYIO yacTb skctparupoBanu EtOAc (2 x 10 m).
OO0benHeHHbIe OPraHUYeCKUe BelecTBa MpoMbIBaIN paccosioM (10 M), BeiCcymmBay (pa3oBblid
paszenuTesb) 1 KOHIEHTPHpoBaIn. ChIpoe BEIECTBO OUUINAIH C IIOMOLIBIO KOJIOHOYHOH (Iid1-
xpomarorpaduu (SiO, smoupyst 50-90% EtOAc B metponeitHoM 3¢upe) ¢ nmosyueHueM mpem-
OyTHn N-[5-[4-[2-(u3omponmkapOaMOHITAMUHO )3 TOKCH | peHumI |- 1 -TeTparuaponupan-2-mi-
1,2,4-tpuazon-3-ui]-N-(1-rerparugponupas-2-winHaa30-5-mn)kapdamara (50 mr, 0.07 MMoub,
55% BBIXOM) B BUAE cMonUCTOro Teepaoro semectsa. CBIXX-MC (EST, Meton A): 1.97 mun,
m/z 689.6 [M+H]".

CoenvHeHus1, MOJy4YEHHbIE CIIOCOOOM, aHAJIOTHYHBIM OMUCAHHOMY BBIIIE, MTPUBEIEHBI HUKE B

Ta6auue 17.

Ta6auua 17
Mpumep Crpykrypa KX-MC 'H AMP
TH AMP (400 MT 1,
DMSO-ds, @ 353K) &
13.17 (s, 1H), 12.55 (s,
,N\ MeTOI[ B,
HN 1H), 8.66 (s, 1H), 8.01
5.61 muH,
225 N— | NQ (s, 1H), 7.96-7.86 (m,
N

N
O\ m/z 433.1
N/4 3H), 7.53-7.36 (m, 2H)
N 2 - - 2 2
H H)\©\o/\/ \‘g [M+H]+

7.07 (d, J = 8.3 I'y, 2H),
5.95 (s, 1H), 4.10 (t, J =
6.2 T, 2H), 3.44 (q, J =
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6.1 T, 2H), 3.27-3.22
(m, 4H), 1.85-1.76 (m,
4H).

Ilpumep  226: 1-[4-[5-(1H-unpa3oa-S-unamuno)-4H-1,2,4-tpuazon-3-ui| penoxcul-NV-

H30NPONHJIMETAHCYAb(POHAMHU

o Q0 /k mpem-bytun N-[5-[4-
NS
N 7/©/ N (m3onponmicynbhaMormIMeTOKCH )peHum|-1-
/
—N Terparuaponupan-2-ui-1,2,4-rpuazon-3-mi]-N-(1-

TeTparuponupaH-2-uanHaa3on-5-mn)kapobamar (85

H
N~¢
/—ﬁ/ S HN
N\
N
H

xjoposopopona - 1,4-guokcana, 4 M (3 mut, 12 mmonb) u IPA (2 M), U peakiUOHHYKO CMeCh

mr, 0.12 wMmomb) pacTBOpsUIM B  PacTBOpE

nepeMeIInBaIi TP KOMHATHOHN TeMIiepaType Ha NMPOTSHKEHUH HOYU. PacTBOpHUTENH yIaIsIn oA
BakyyMoM. CrIpoii OCTaTOK O4MINAiIN ¢ rnmomounpio npenaparusHoii BOXX (30-80% MeCN B
H»0) ¢ mnonydyenuem 1-[4-[5-(1 H-unnazon-5-unamuno)-4H-1,2,4-tpuason-3-un|peHokcu]-N-
m3onponuiamerancynbponamuaa (12 mr, 0.03 mMmons, 23% BBIXOR) B BHAE OENOro TBEPAOTO
semecTsa. JKX-MC (ES™, Meton E): 6.11 mun, m/z 428.00 [M+H]". 'H IMP (400 MI'y, DMSO-
d6) 6 13.50 (br s, 1H), 12.81 (s, 1H), 9.17 (s, 1H), 8.09 (d, J = 1.5 T'u, 1H), 7.96-7.91 (m, 3H),
7.52 (s, 1H), 7.42 (d, J = 1.7 'y, 2H), 7.28-7.21 (m, 2H), 5.22 (s, 2H), 3.53 (m, J = 6.6 T', 1H),
1.11 (d,J = 6.6 'y, 6H).

Craaus 1: 1-xaop-N-uzonponuiMeTaHcyab(poHaAMHA

\ /,
Ch s,

00 PactBop xmopmesun xnopuna (0.12 mu, 1.3 mmonb) B npoctom 3¢upe (4 mi)
N/k no0aBIsAIM K TMEpeMELIaHHOMY pacTBopy 2-amuHompormana (0.12 mu, 1.37

H MMoJib) U 4-metunmopdosuaa (0.16 M, 1.44 MmoJb) B pocTtoM sdupe (2 mi)
npu 0°C, u peakIMOHHYIO cMech nepemernuBanu npu 0°C B Teuenue S 4. PactBop pazbasisuiu
EtOAc (10 M) u 1 M HCI (5 mi). Cnou pasnensiim, v BoaHyro ¢asy skctparuposanu EtOAc (2 x
5 mi). OObenNHEHHBIE OpPraHUYECKHe BeIecTBa MPOMbIBAIN paccosioM (10 M), BBICYIIMBAJIH
(pazosbrit pasnenuTens) U KOHLIEHTPUPOBAIU c MOJTy4eHUEM 1-x0p-N-
usonponuaMerancynbponamuaa (136 mr, 0.79 Mmonb, 58% BbIXOM) B BHE KeNToro macna. 'H

SIMP (400 MI'n, CDCls) & 4.48 (s, 2H), 4.45 (s, 1H), 3.75-3.63 (m, 1H), 1.28 (d, J = 6.5 ', 6H).
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Cranus 2: mpem-6yTuia N-|5-[4-(n3onponuicyiabpamonnmerokcH)pean]-1-

TeTparuaponupan-2-ui-1,2,4-rpuazon-3-uial-N-(1-terparuaponupan-2-uianHaa3o-5-

n.n)lcapﬁaMaT
Cwmece mpem-Oytun N-[5-(4-ruppoxcudennn)-1-
\\ P TeTparuaponupan-2-ui-1,2 .4-rpuazon-3-un]-N-(1-
N\( 7/©/ TeTparuaponupaH-2-uiIHHAA30J-5-11)kapbamaTa
(119 MT, 0.21 MMOJIB), 1-xn0p-N-
N Q nzonponmiMerancynbponamuaa (0.02 mi, 0.21
C MMOJIb) 1 KapOoHaTa kanus (29 mr, 0.21 mMmorb) B

DMF (2 mn) nHarpeBanu npu 60°C Ha npoTsDKEHUU
BbIXOAHBbIX aHel. JloOaBmsumm momua kamust (71 mr, 0.42 MMOIb), TOTIOJHUTENbHBIN KapOOHAT
kanus (29 mr, 0.21 mmonb) u 1-xnop-N-uzonpornunmerascyiabonamun (0.02 mi, 0.21 MMons), u
PEeaKIMOHHYI0 cMech nepemertnBanu npu 60°C B Teuenue 7 gHel. PacTBopuTenu ynansiiv nox
BaKyyMoM, U ocTatok pasnessuid mexxay EtOAc (10 mu) u Bogoii (10 mut). Crnou pasnensuu, u
BOAHYIO HacTh skcTparuposann EtOAc (2 x 10 mu). OObennHeHHbIE OpraHUYECKHe BELIeCTBa
npoMbiBaiu paccosioM (10 mui), BeicyiuBany (pa3oBblii pa3nennuTesb) H KOHLIEHTPUPOBAIH IO
BakyyMOoM. ChbIpoe BEIECTBO OUHMINAIH C TOMOLIBK KOJOHOYHOH xpomatorpaduu (SiO:,
smoupysi 45-55% EtOAc B mnerponeitHoM sdupe) ¢ noiydeHuem mpem-oytun N-[5-[4-
(m3omponuncynbdamonnmerokcu))penmn|-1-rerparuaponupan-2-ui-1,2,4-rpuazon-3-mi]-N-(1-
TeTparuaponupan-2-uinHAa30-5-mwn)kapbamara (85 wmr, 0.07 mmonb, 32% BBIXOA) B BUAE
IpO3pavHOro cTekaononobHoro Teepaoro semectsa. XKX-MC (ES*, Meron C): 3.76 mun, m/z
696.32 [M+H]".

Hpumep 227: N-(l-anerunazetuaus-3-ui)-2-[4-[S-(1H-unpa3zon-S-uaamuno)-4H-1,2,4-

TpUa3oJ-3-ui|-2-MeTokcupeHokcu|aneramug
N K  nepememannomy  pactBopy  N-(1-

HN
aleTUIa3eTHIUH-3-1)-2-[ 2-MeTokcu-4-[ 2-

N

N A H TeTparugponupas-2-ui-5-[(1-

H N /\\( N
O % TeTparuApONUupaH-2-uauHAA301I-5-

O

win)amuHo|-1,2,4-Tpuazon-3-
wi|penokcu]aneramuna (28 mr, 0.04 mmones) 8 DCM (3 mu1) mpu KOMHAaTHOW TeMIlepaType B
armocdepe a3oTa 100aBIIH TPUPTOPYKCYCHYIO KUCTOTY (66 MKII, 0.87 MMOJTB), M PEAKIIOHHYIO
cmech mnepeMemnBanu npu 25°C Ha mpoTsbkeHMM Houu. PacTBopuTenu ynaysiid 1oA
MOHIKEHHBIM JTaBJICHUEM, U OCTATOK OYHINAJIM C MOMOINbI0 mpernapaTuBHoi BOXKX (30-80%

MeCN B H;0) ¢ nomyuenmem  N-(l-auermnaserunus-3-wmin)-2-[2-MeTOKCH-4-[2-

TeTparuaponupan-2-ni-S-[(1-rerparugponupas-2-uanHAA30-5-11)aMuHO |- 1,2,4-Tprazon-3-
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wi|penokcu |aneramuna (28 mr, 0.04 MMoIIb) B BUIe HE COBCEM O€JIoro TBepaoro Bemectna. XK X-
MC (ES*, Meton E): 5.02 mun, m/z 477.0 [M+H]". 'H AMP (400 MI't;, DMSO-ds, 353K): § 13.25
(s, IH), 12.55 (s, 1H), 8.70 (s, 1H), 8.37 (d, J = 6.6 I'y, 1H), 8.06-7.95 (m, 1H), 7.91 (s, 1H), 7.62
(d,J=20TIu, 1H), 7.54 (dd,J =83,2.0Iy, 1H), 745 (d,J =8.0I'y, 2H), 7.09 (d, J = 8.4 I'y,
1H), 4.59-4.49 (m, 3H), 4.41-3.94 (m, 3H), 3.91 (s, 3H), 3.84 (s, 1H), 1.76 (s, 3H).

Craaus 1: 6ensun 3-[[2-[2-meTokcu-4-[2-TeTparuaponupan-2-ui-S-[(1-teTrparuaponupan-
2-uauHAA30J-S-uia)amuno)-1,2,4-Tpua3on-3-uia|peHokculanerui|amuso|azeTuaun-1-

KapOokcuaar

Q K nepememanHomy pacrBopy 2-
[2-meTokcu-4-[ 2-
O TeTparugponupas-2-un-5-[(1-

O/\\( \C \(O TeTparI/mpoanaH-Z-
O

WIMHAA30J1-5-1ia)aMuHo |- 1,2,4-

IZ

Tpuason-3-
11| (PEHOKCHU |yKCYCHOM KHCIIOTBI
(302 wmr, 055 wmmomb), 2-(7-a3a-1H-Gensorpuazon-1-un)-1,1,3,3-reTpameTrnypoHust
rekcapropdpocpara (HATU) (272 wmr, 0.72 mmonb) B cyxom DMF (3 M) mpu KOMHATHOM
Temreparype B armochepe a3ora 100aBysuI pacTBOp OSH3MIT 3-aMUHO- | -a3eTHIMHKApOOKCHIIaTa
(206 Mk, 0.83 mmonb) B DMF (2 min) u N,N-muuzonponwmtunamud (287 mki, 1.65 Mmoib), u
PEaKLMOHHYI0 cMech mepemernuBaiu npu 25°C Ha NPOTsDKEHHHM HOYH. PacTBopuTeny ynajsuii
TOJ] MOHVKEHHBIM IaBJieHUEM, U ocTaTok neperocwin B EtOAc (15 mut) u mpombisaiu 5% KHSO4
(2 x10 mun) u pacconom (10 mut). OpraHuuecKkue BeIecTBa BHICYIIHBAIH ((ha30BbIN pPa3IeIUTENb)
U KOoHUeHTpupoBaian. ChIpoil MaTepwan OYHUINAIH C TIOMOLIBK) KOJOHOYHOH Xpomartorpaduu
(Si0», asmroupyst 50-100% EtOAc B merposeiiHoM 3dupe) ¢ nonydeHuem OeH3ua 3-[[2-[2-
MeTOKCH-4-[2-TeTparuaponupan-2-ui-S-[(1-rerparugponupaHn-2-uInHIa30J1-5-11)aMUHO |-
1,2,4-tpuazon-3-uin|peHokcu|anerwi|amuno |azeruans- 1 -kapOokcmnara (214 mr, 0.29 mmounb,
53% BBIXOM) B BUJIE MACIAHUCTOrO TBepnoro Bemectra. JKX-MC (ES™, Meron C): 3.38 mun, m/z
737.3 [M+H]".

Craaus 2: N-(azernauH-3-ui)-2-|2-merokcu-4-[2-terparuaponupas-2-uia-5S-[(1-

TeTPparuponupaH-2-uinHaa3o/-S-un)amunol-1,2,4-Tpua3on-3-una|enoxkculaneramun
G Cycnensutro Oensun 3-[[2-[2-meTokcu-4-
é [2-TeTparunponupan-2-un-5-[(1-

N—
\ - - - -
/Q N %\ TETParuiponupaH-2-uinHAa30J-5
o/\\( NH wi)amuHo|-1,2,4-Tprazon-3-

wi|peHokcH|ane T |aMiuHO |a3e THAH-
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1-kapbokcunara (214 mr, 0.29 mmosb) u nautaaus, 10 mac.% Ha TOPOIIKOOOPA3HOM YTIIEPOTHOM
HocuTene, cyxoro (21 mr, 0.20 MMouib) B MeTaHoOJIE (3 MIT) MepeMeInnBajIi B aTMocdepe BoIopoaa
Ha NMPOTsDKeHNU HouH. J{00aBIsin qonoTHATEIbHBIN naytanuii, 10 mac.% Ha mopomkoodbpasHOM
yriepogHoM Hocurene (21 mr, 0.20 MMOJTB), 1 PEAaKLIMOHHYIO CMECh IIepEMEII BN B aTMOchepe
BOJIOPOJIa B TEUEHUE AOTOJHUTENbHBIX 48 4. Jl00aBIsuin AONOMHUTENbHBIN nmayaanii, 10 mac.%
Ha mopomkooOpa3sHoM yriaepogHoM Hocurtene (21 mr, 0.20 MMONb), U PEaKIMOHHYIO CMECh
nepeMelnBaii B aTMoc(epe BOAOPOaa B TeUEHHE OTOJIHUTENbHBIX 24 4. PeakinoHHyI0 cMech
¢unpTpoBau yepes cioit nenura (dmoupys MeOH), u ¢uiabTpaT KOHIEHTPUPOBAIH C
NOJyUeHUEM N-(azerunus-3-mn)-2-[ 2-MmeTokcu-4-[ 2-rerparugponupan-2-ui-S-[(1-
TeTParupONupaH-2-uiInHAa30J-5-1m1)aMuHo|-1,2 4-tpuazon-3-mn|penokcu|aneramuna (52 wr,
0.09 mmonb, 30% Beixoxn). JKX-MC (ES+, Meron D): 3.68 mun, m/z 603.0 [M+H]".
Craagusa_3: N-(l-anernnazeruauH-3-ui)-2-[2-merokcu-4-[2-rerparuaponupan-2-uia-5-[(1-
TeTParuaAponupaH-2-uaInHAA30-S-ua)amuHo]-1,2,4-Tpua3on-3-ui|peHoxculaneramun
N K nepememanHoMmy pactBopy N-

QNé Q (azeTunun-3-un)-2-[ 2-meTokcu-4-[2-

N /E_S\Qf““ y \C Terparuaponupan-2-un-3-[(1-
HoN O/\\g N\\( TEeTParuApOnupaH-2-uiInHA30-5-

© wi)amuHo|- 1,2 4-tpuazon-3-
wi|penokcu]aueramunga (52 mr, 0.09 mmonb) u TpudTHiIamuHa (36.09 Mki, 0.26 MMOJb) B
6essogaoM DCM (2 mun) npu 0°C nobasnsim auerwixyiopun (9.2 Mk, 0.13 MMOIIb) MO KaruisM.
Oxnaxxparomyo OaHI yOATsUTH, W PEAKLIHOHHYID CMECh NEepEeMEIINBAIA MPH KOMHATHOMN
temneparype B TeueHue 3 4. Cmech pasbasisuin DCM (15 min) u npomeiBaiu Bogoi (10 mu).
Opranuveckne BemecTsa BbICyIUBaIN ((a3oBbIi pa3aeNuTeNlb) U KOHLIEHTPUPOBAIH, U ChIPOE
BEIIECTBO OYHIIANIN C TIOMOIIBIO KOJIOHOYHOU Xpomarorpaduu (Si02, samoupys 50-100% EtOAc
B TeTpojieiiHOM »dupe) ¢ mnoayderueM N-(l-auermnazeTHauH-3-m)-2-[2-MeTOKCH-4-[2-
TeTparuaponupas-2-ui-5-[(1-rerparunponupan-2-mInHAa30-5-11)aMuHo |- 1,2, 4-Tpra3on-3-
wi|penokculaneramuna (28 wmr, 0.04 mmonb, 50% BBIXOH) B BHAE HE COBCEM OeJioro

MacisiHucToro Teepaoro semectsa. JKX-MC (ES+, Meron C): 2.47 mun, m/z 645.7 [M+H]".
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Ilpumep 228: N-[5-|4-[(3-amuHoOKceTaH-3-un)merokcu|penun]-4H-1,2,4-tpuazon-3-ui|-
1H-unaa3og-5-aMmun

Ipumep 229: N-[5-[4-|[3-(3TnnamuHo)okceTaH-3-mia|meTokcu]penni]-4H-1,2,4-Ttpuazon-3-

//@O
NH
O 2
% NYO/ HN
~
/ N
D ~3 A
N
H

Mpumep 228 HN=N Mpumep 229
N
H

un|-1H-unnazon-5-amun

K nepeMelaHHOMY pacTBopy N-[5-[4-[(3-amuHOOKCEeTaH-3-MI)METOKCH |peHn]-1-
TeTparuaponupan-2-ui-1,2,.4-rpuazon-3-unl-1-rerparuaponupan-2-un-uHaa3on-5-amuaa - (60
mr, 0.11 mmosb) u N-[5-[4-[[3-(sTunamuno)okceTan-3-mj|MeToKcH | peHmn |- 1 -TeTparuaponupan-
2-un-1,2,4-rpuaszon-3-unl-1-rerparuaponupas-2-mi-uHaason-5-amusa (59 wmr, 0.10 mmons) B
cyxom DCM (3 wmi) mpu KOMHATHOHW Ttemmepatype B armochepe as3ora noOaBisiu
TpudTopykcycHyro kucioty (157.5 mxi, 2.06 MMONb), U PEAKLMOHHYIO CMECh IepeMeIlnBaIIH
npu 25°C Ha npoTrsbkeHnH Houn. CMech OYHINAN C TIOMOIIBI0 HOHOOOMEHHOH Xpomarorpadun
(SCX, smoupyst 1 M NH3 B MeOH) u npenaparusaoii BOXKXX (20-50% MeCN B H20) ¢
nonyuenueM N-[5-[4-[[3-(atunamuno)okceTan-3-wmi |meTokcu |penun |-4H-1,2,4-rpuazon-3-ui]-
1 H-unnazon-5-amuna (10.9 mr, 0.02 Mmmoub, 20% BBIXOI) B BUAE OEIOro TBEPAOrO BEIIECTBA U
N-[5-[4-[(3-amuHOOKCEeTaH-3 -1 )MeTokcH [penmn |-4H-1,2,4-tpuazon-3-un|- 1 H-unna3on-5-
amuna (19 mr, 0.04 mmonb, 44% BBIXOA) B BUAE HE COBceM Oenoro TBepaoro Bemectsa. [lpumep
228: JKX-MC (ES*, Merton E): 4.25 mun, m/z 378.1 [M+H]". 'H SIMP (400 MI', DMSO-ds): &
13.22 (s, 1H), 12.81 (s, 1H), 9.16 (s, 1H), 8.10 (s, 1H), 7.94 (d, J = 2.5 'y, 2H), 7.92 (s, 1H), 7.42
(d,/=15Tn, 2H), 713 (d, J = 9.0 I'u, 2H), 448 (d, J = 6.0 I'y, 2H), 4.39 (d, J = 6.0 'y, 2H),
4.13 (s, 2H), 2.27 (s, 2H). lpumep 229: XX-MC (ES*, Meton E): 4.44 mun, m/z 405.9 [M+H]".
'H SIMP (400 MI', DMSO-ds): § 12.80 (s, 2H), 9.17 (s, 1H), 8.11 (t, J = 1.5 T, 1H), 7.94 (s,
2H), 791 (d, J = 2.5 'y, 2H), 7.43-7.41 (m, 2H), 7.13 (d, J = 9.0 I'y, 2H), 4.52 (d, J = 6.0 I'Ly,
2H), 4.43 (d, J = 6.0 I'y, 2H), 4.21 (s, 2H), 2.66-2.59 (m, 2H), 1.04 (t, J = 7.0 I'y, 3H).
Cragus 1: 6en3ui N-[3-(ruapokcuMeTH1)oKceTaH-3-Wi|Kapbamart
o K mnepememannomy pactBopy (3-ammHO-3-okceranmn)meranona (103 wr, 1
HO HN%O mmosib) B DCM (4.5 mi) nobasisiin pactBop OukapOoHarta Harpus (252 wmr, 3
MMOJIb) B Bozie (4.5 mu). [lobasnsim Gensmnxnopdopmuar (0.17 mu, 1.2 MMoinb),
U 1ByX(ha3HYIO CMeCh SHEPTUYHO nepementiBanu nmpu 25°C Ha IPOTSHKEHUH HOUH.

Cwmech pasbaBmsuin Bomout (5 mut) u skcrparupoBaqn DCM (3 x 15 mn).
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OOpenuHeHHBIE OpraHWYECKHe BeIlecTBa BbICymmBaiM  (pa3oBbId  pasfgenuTenb) U
KOHLIEHTPUPOBAJIM, M CBIPOE BELIECTBO OYMINAJIN C IMOMOIIBI KOJIOHOYHOH Xpomartorpaduu
(Si07, amompyst 50-100% EtOAc B merponeiiHom 3¢upe) ¢ mnonydeHueMm OenHzmn N-[3-
(ruppokcumeTmin)okceTan-3-mi|kapdbamara (182 wmr, 0.77 wmmonb, 77% BBIXOA) B BUAE
BecrBeTHOrO MacIsTHUCTOro TBepaoro Bemectsa. JKX-MC (ES™, Merox C): 1.74 muH, m/z 260.0
[M+Na]*. '"H SIMP (400 MI'u, CDCls): § 7.41-7.30 (m, 5H), 5.34 (s, 1H), 5.10 (s, 2H), 4.71 (d, J
=6.5Tu, 2H), 4.53 (d, J = 6.5 'y, 2H), 4.04 (s, 2H), 2.48 (s, 1H).
Craaus 2: [3-(0eH3MI0KCHKAPOOHHIAMHHO)OKCETAH-3-HJ1|MeTHIMETAHCY b (POHAT
//@o K mnepememanHoMy pactBopy OeHszun N-[3-(ruapoKCHMETHII)OKCETaH-3-

OZCIS?’O HN\/‘; o wi|kapbamara (171 mr, 0.72 mmonp) u TpusTrnamusa (301 Mk, 2.16 MMouib)

/ o B DCM (2 wmn) mnpu 0°C B armochepe asora m00aBJIANH
meTtaHcynbponmwxaopun (84 wmxi, 1.08 mmonp). Oxnaxparouyr OaHo
yIaJsui, 1 PeaKLMOHHYI0 cMech nepemernnBanu npu 25°C B Teuenue 1.5 4.
Peakuuro ocranasnusamt H2O (10 mim) u skerparuposanu DCM (3 x 15 mi).
OO0benHeHHbIe OPraHUYeCKUe BEeIeCcTBa MPOMbIBAIHN paccosioM (15 M), BeicymmBay (pa3oBblii
pazzenuTeNb) U KOHLEHTPUPOBAIH C MosydeHueM [3-(0eH3MIoKCUKapOOHMIIAMIHO)OKCETaH-3-
wi|MeTuaMeraHcynbponara (227 mr, 0.72 mmons, 100% sexon). XKX-MC (ES™, Meron C): 2.32
MuH, m/z 316.1 [M+H]".
Craaus 3: 6ensun N-[3-[(4-OpompeHokcu)meTni|okceTan-3-uia|kapéamar

//@o Cycnensuro  4-6Gpompenona (96 wmr, 0.55 wmmomb), [3-
o HN__q (OeH3MIOKCHKapOOHUITAMUHO )OKCETaH-3 -1JI [METUIIMETAHCY Ib()OHATA
Br/©/

o (227 wr, 0.72 mmonb) u kapOonarta kamusi (230 mr, 1.66 MMoOJb) B

MeCN (5.5 mn) narpeBanu mpu 80°C B armocdepe a3ora Ha

NPOTSUKEHUH HOYM. PacTBOpUTENHM YAAMSUIH [MOJ T[OHUKEHHBIM

JaBJIEHUEM, U OCTATOK pasnensuin Mexny Bomoi (15 mu) u EtOAc (20

mut). Crow pasaensuiv, ¥ BOAHYI 4acTb dkctparupoBaiu EtOAc (2 x 20 mi). O0benuHeHHbIE

OpTaHUYECKHE BEIIEeCTBA MPOMBIBAJIH BOAOMH (20 MiT) 1 paccosioM (20 mut), BeIcymuBaiu ((ha3zoBbiid

pazzmenuTenb) W KOHUEHTpHpoBaiu. ChIpoe BELIECTBO OYHINAIN C IOMOIIBIO KOJOHOYHOH

xpomarorpadun (5102, smoupys 30-50% EtOAc B nerponeitHom 3¢dupe) ¢ nmonyueHrneM OeH3MII

N-[3-[(4-6pomdenokcu)merm|okceran-3-ui [kapbamara (193 mr, 0.49 mmonb, 89% BbIXOHN) B

Busie Genoro Teepaoro semectsa. XKX-MC (ES*, Merox D): 6.02 mun, m/z 392.9 [M+H]". 'H

SAMP (400 MI'u, CDCls): 6 7.41-7.29 (m, 7H), 6.79 (d, J = 8.5 'y, 2H), 5.33 (s, 1H), 5.09 (s, 2H),
483 (d,J=6.5Ty, 2H), 4.61 (d, J = 6.5 'y, 2H), 4.34 (s, 2H).
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Craaus 4: OeH3 I N-[3-[|4-(4,4,5,5-Terpamern-1,3,2-nuoxkcaboposan-2-

wi)peHokcu|MeTm|okceTaH-3-uj|kapéamar
//@o B BHAITY 3arpyskaiu OeH3uII N-[3-[(4-
o N4 Oopomdpenokcu)merni |okcetan-3-mwi|kapbamar (193 wmr, 0.49
ﬁ‘/s/@/ ;/é MMOJb), auerar kamms (25153 wmr, 2.56 wMmomp) U
© ouc(nmHaxonato)qudopoH (282 mr, 1.11 mmons). lobasnsu 1,4-
auokcaH (5 M), U pacTBOP JAera3upoBalid a30TOM B TedeHue 10
MUH. JobGassuu KOMILJIEKC [1,1'-
ouc(mupennndocduno)peppouet|namnanuii (II) xnopun auxnopmeran (70 mr, 0.09 mMmoIb),
repMETHYHO 3aKpbITYI0 BUaiy Harpesanu npu 100°C Ha npoTskeHun HOUU. PeakinoHHy0 cMech
OXJIAXKJAIM A0 KOMHATHOH Temmeparypbl, (QuibTpoBaiu uepe3 (a3oBbIi pasfenuTenb, U
(uIbTpaT KOHLEHTPHPOBAIN MOJ MOHMXEHHBIM JaBJI€HHEM C monydeHueM Oensun N-[3-[[4-
(4,4,5,5-terpamerui-1,3,2-nuokcaboponan-2-ui)heHOKCH |MeTHIT |OKceTaH-3 -u |kapbamara (215
mr, 99% seixon). XKX-MC (ES™, Meron C): 3.58 mun, m/z 439.9 [M+H]".
Cragusi 5:  Oemsmn  N-[3-[[4-[2-TeTparmaponupaH-2-ui-S-[(1-TeTparnaponupas-2-
WIMHAA301-5-uia)amuHo|-1,2,4-Tpua3on-3-ui|penoxcu|merni|okceran-3-uia|kapéamar

//@o B Buany 3arpyskanu N-(5-0pom-1-reTparuaponupas-

! 3 HN\]¢O 2-un-1,2,4-tpuazon-3-ui)-1-rerparuaponupan-2-

N\(/N/ o wi-uHgason-5-amun (169 wmr, 0.38 wmmomb) u

N N=N kapOoHar kamus (157 mr, 1.13 mmone). [loGasnsnu

CN/ Co pactBop Oensun N-[3-[[4-(4,4,5,5-TeTpamerni-1,3,2-
0

nuokcadboposan-2-mi)peHOKCH | MeTHII | OKCeTaH-3 -

wi|kapOamara (216 mr, 0.49 mmonb) B 1,4-nuokcane

(3 M) u Bome (0.60 mu), U pacTBOp Aera3upoBaju a3oToM B TedeHne 10 muH. JoOasisun
komruiekc [1,1'-6uc(nndennndocduno)deppouer|namanuii (II) xnopun nuxmopmeran (31 wr,
0.04 MMOJIB), U TEPMETHYHO 3aKPBITYIO BUay Harpesanu rpu 80°C Ha npotsukeHun Houn. CMech
OCTABJISUIA OXJIAKJATHCS 10 KOMHATHONW TEMIEPATyphl, AEra3supoBaId a30TOM B TedeHue 10 Mmun
U 00BN TONONHUTENbHBINA KoMIuiekc [ 1,1'-6uc(nudennndocduno)deppouen|namnaamii (1)
xyopua auxiopmetad (31 mr, 0.04 Mmoub). Buany rerepMeTHUHO 3aKpBIBAJIH, H CMECh HATPEBAIH
npu 80°C Ha mpoTSHKEHMH HOYM. PEakUMOHHYI0 cMech (MIBTPOBAIHM Hepe3 CIOH LenuTa
(amroupyst EtOAc), u dunbrpar nmpombiBamu Bonoit (15 mut). BonHyr 9acTh OMOJHUTENBHO
skcTparupoasiu EtOAc (2 x 15 mit), u oObeIMHEHHbIE OPTaHUYECKHE BEIIECTBA BHICYIIHBAIN
(baszoBeiit pazmenutens) W KOHHEHTpUpoBaIH. ChIpoe BEMIECTBO OYHUINAIHA C TOMOIIBIO
KosioHOuHOM (piat-xpomarorpaduu (Si0,, smoupys 40-80% EtOAc B nmetponeiinom 3¢upe) ¢

nojiyueHueM 6ensmn N-[3-[[4-[2-TeTparunpormpan-2-mwi-S-[(1-TeTparuaponupan-2-miInHAa30J1-
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S5-un)amuno]-1,2,4-tpuason-3-ui|peHokcu |MeTui |okceran-3-mi|kapbamara (154 wmr, 0.23
MMoItb, 60% BBIXOZ) B BUZAE CBETJIO-KOPUYHEBOT'O MACIISTHUCTOrO TBepaoro semectsa. KX-MC
(ES*, Meton C): 3.60 mun, m/z 680.3 [M+H]".

Craaus 6:
N-[5-[4-[(3-amuHOOKCeTaH-3-HI)MeTOKCcH]|(peHuna]-1-Terparugponupan-2-ui-1,2,4-
TpPHAa30J1-3-ui]-1-TeTparuaponupan-2-uji-uHAa30/1-S-aMUH
N-[5-[4-[[3-(3TunamuHO0)oKceTaH-3-uia|meTokcH| penmn]-1-Terparuaponupan-2-ui-1,2,4-

TpHa30.,-3-ui|-1-TeTparuaponupan-2-uia-uHaa3oJ-S-aMuH
@)
(@)
y S NH
N HN
/ NN
] N—N ~ ]
N, g N—N

Cycnensuto Genzun N-[3-[[4-[2-TeTparuaponupan-2-ui-5-[(1-TreTparuaponupan-2-minHaa301-
5-un)amuno]-1,2,4-tpuason-3-mi|peHokcu |metui|okceran-3-mi Jkapbamara (154  wmr, 0.23
MMOJTb) U majiaaus, 10 mac.% Ha mopomkooOpa3HOM yriepogHOM HocuTee, cyxoro (15 mr, 0.14
MMOJIb) B 3TaHOojJie (3 MJI) mepemelnuMBaiu B arMocepe BOmOpoga Ha MPOTSDKEHHH HOYH.
JloGaBnsiii - AOMONHUTENbHBIN maanuid, 10 mac.% Ha MOPOIIKOOOPAa3HOM YTIJIEPOIHOM
Hocutene, cyxoi (15 mr, 0.14 MMOJb), U PEaKIMOHHYIO CMeCh MEepEeMEIlnBaIn B aTMochepe
BOJIOPOZAa B TEYEHHUE JOMOJHHUTENbHBIX 4 4. PeakunoHHYIO cMech (PrIbTpOBaJM Yepe3 CIIoH
uenura (3monpys EtOH), n Gunsrpar KOHIEHTPUPOBAIU C TIOJTYYEHHUEM HEpa3IeNsseMOl CMeCH
N-[5-[4-[(3-amuHOOKCETaH-3 -1 )MeTOKCH |peHmn |- 1 -TeTrparuaponupan-2-ui- 1,2, 4-rpua3on-3-
wi|-1-Terparuaponupan-2-ui-uHnazoj-S-amuna (60 mr, 0.11 mmors, 48% Bbixon) u N-[5-[4-[[3-
(sTHnamuHO)OKCceTaH-3-mwi|MeTokcH |pernn |- 1 -rerparuaponupan-2-mi- 1,2 4-rpuazon-3-mi|-1-
TETParuApONMpan-2-ui-uHaazon-5-amuaa (59 mr, 0.10 mmons, 45% sexon). XKX-MC (EST,
Merton C): 2.34 mun, m/z 546.0 [M+H]" (49%); 2.47 mun, m/z 574.3 [M+H]" (51%).

Ipumep 230: N-[5-[4-[2-(u3onponunamuno)rTokcu]dennn]|-4H-1,2,4-Tpuazon-3-ui|-1H-

HHAA30J1-5-aMHH

H mpem-ByTii N-[5-[4-[2-

/ NN 0
N‘/D/ I]N/ / N (M3omponuIaMuHO)ITOKCH |perm]-1-
H N HN Terparuaponupan-2-un-1,2 4-rpuazon-3-un]-N-

(1-rerparunponupaHn-2-uanHIa30-5-mn)kapoamar (94 mr, 0.15 mmors) pactBopsitu B IPA (3 mi)

u no6assun xyoposonopon (4 M B 1,4-nuokcane) (3.00 mut, 12 MMOITB), 1 pEaKIIMOHHYIO CMECh
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nepeMeIInBaIi Ha MPOTSHKEHUH HOYH ITPH KOMHATHOH TeMneparype. PactBopurenu ynansimy mox
BaKyyMOM, OCTaTOK PacTUPAIH C AUSTUIOBBIM >PupoM (2 X 3 MIJI) U OYHIIAIN C TTOMOIIBIO
kosoHO4HOM Xpomatorpaduu SCX-2, smonpys 1 M NH; B MeOH. Cripoe BerecTBo OUUINAIH C
nomompto npenapatuBHoii BOXKX (30-80% MeCN B H>O) ¢ mnomyuenuem N-[5-[4-[2-
(m3onponmunamuHo )3Tokcu |pennn|-4H-1,2 4-rpuazon-3-wi|- 1 H-uagazon-S-amuna (5 wmr, 0.01
MMOJIb, 8% BbIXOM) B Bz Oenoro Teepaoro semectsa. JKX-MC (ES™, Meron E): 4.72 muH, m/z
378.1 [M+H]". '"H AMP (400 MI'u, DMSO-ds) & 13.21 (s, 1H), 12.80 (s, 1H), 9.14 (s, 1H), 8.10
(d,J=14Tn, 1H), 7.94 (s, 1H), 7.93-7.86 (m, 2H), 7.42 (d, J = 1.4 'y, 2H), 7.12-7.02 (m, 2H),
407 (t,J=58Tn, 2H),2.89(t,J =5.7Ty, 2H), 2.77 (hept, / = 6.2 'y, 1H), 1.00 (d, J = 6.2 'Ly,
6H), 1 H cnocoOHblii kK 0OMeHy.
Craaus 1: Tper-0yTna N-[S-[4-[2-(m3onponuiaamMuHo)ITOKCH|penn]-1-Tterparuaponupan-
2-un-1,2,4-tpuazon-3-uial-N-(1-rerparuaponupan-2-uinHaa30-S-wia)kapdamat

Aneron (0.05 mn, 0.62 mMMonb) n00aBISUTH K

O O nepeMeIlaHHOMY pacTBopy mpem-Oytun N-[5-
T N [4-(2-amuHO3TOKCH ) perm]-1-
N:\lt©/ N-y \———H\N ’< TeTparugponupas-2-ui-1,2,4-rpuazon-3-ui]-N-
0 (1-TerparunponupaH-2-MINHAA30I-5-
C/O C wi)kapbamara (75 wmr, 0.12 mmonb) u N,N-
numsonpormmwnTiaamuaa (0.04 mu, 0.25 MMOIIb)
B Meranose (8 mu). JoGaemsum rmanoboporuapun Hatpus (31 mr, 0.50 MMOJIb) U YKCYCHYIO
kuciaoty (nemsnyro) (0.01 mu, 0.25 MMoIb), 1 peakIIMOHHYIO cMech nepemernnBany npu 25°C Ha
NPOTSDKEHUH HOUM. PacTBOpUTENN yaansuii Mo BakyyMoM, U octatok nepeHocwtn B EtOAc (10
1) 1 HaceiueHHbl pactBop NaHCO; (10 mut). Crnou pasnessuid, U BOJHYKO 4acThb O0OpaTHO
skcrparuposaiu EtOAc (2 x 10 mut). OObeqHEHHBIE OPTaHUYECKUE CIION MTPOMBIBAJIH PAcCOJIOM
(10 wmu), BeicymuBanmu ((a3oBbIi pa3geNuTeNb) W KOHLEHTPHPOBAIH TMOJ BaKYyMOM C
nojyderuem mpem-0ytuin N-[5-[4-[2-(u3onponuiiaMuHo)3TOKCH |pern |- 1 -Terparuaponupan-2-
wi-1,2,4-rpuazon-3-nil-N-(1-rerparugponupan-2-uanHaa3on-S-mn)kapodamara (80 wmr, 0.12
MMoJib, 100% Bbixon) B Buae ceporo Teepaoro Bemectsa. JKX-MC (ES™, Meron C): 3.21 mun,
m/z 646.13 [M+H]*. 'H IMP (400 MI'u, CDCls) & 8.05-7.96 (m, 3H), 7.82-7.78 (m, 1H), 7.60-
7.55 (m, 1H), 7.51 (ddd, J = 8.9, 2.0, 1.1 I'y, 1H), 6.95-6.88 (m, 2H), 5.69 (dd, J = 9.1, 2.8 I'L,
1H), 5.42(dd,J =9.4,2. 7Ty, 1H), 4.11 (dd, J = 6.0,4.6 ', 2H),3.99(d, J = 11.4 'y, 1H), 3.69
(dt,J =289,10.4I'u, 3H), 3.01 (t,J =5.2T1, 2H), 2.89 (p,J = 6.2 ', 1H), 2.59-2.42 (m, 2H),
217(d,J=3.5Tu, 2H), 2.06 (s, 1H), 1.95 (d, J/ = 13.3 I'y, 1H), 1.75-1.64 (m, 6H), 1.46 (s, 9H),
1.11(d,J =6.2Tu, 6H).
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IIpumep 231: [4-[5-(1H-unpa30a-S-unamuno)-1-merui-1,2,4-rpuazon-3-ui|-2-

MeToKcH(peHuI|MeTHa N-nupponanH-3-uiakapoéamart
H \ 5 PactBop mpem-Oytun  3-[[2-meTokcu-4-[1-

N\//D/ Y />/®/\O __4 meTii-5-[(1-Terparuaponupan-2-uinHIa30-

” NN HN’C[\\jH 5-un)amuno]-1,2,4-tpuazon-3-
wi | peHnsT | MeTokcukapOOHMIIaMUHO [tupponuanH- 1 -kapookcunara (119 mr, 0.18 mmons) B DCM
(1.2 wmm) obpabareBamm TFA (021 wmn, 2.76 mmonb) mpu 25°C. PeakumoHHyl0 cMech
nepeMelnBaiy B TedeHne 48 4, 3aTeM pa30aBisuId HACBIIEHHBIM BOAHBIM pacTBopoM NaHCOs
u skcrparupoBanu EtOAc (x5). OOvenunenHble opranudeckue ciou BeicymuBanu (NazSOs),
¢unbTpoBaNnM W KOHHEHTpupoBaiu. CbIpoe BELIECTBO OYHUINAIM C IOMOIIBIO  (pudIn-
xpomarorpaduu Ha cunukarene (12 r Si0», smoupys 10-100% MeOH B DCM) ¢ nonyuenuem [4-
[5-(1H-nnnazon-5-unamuno)- 1 -metun-1,2,4-tpuazon-3-mn]-2-MeTokcU(pEeHNIT | MeTHIT N-
nuppoauanH-3-mikapbamata (36 mr, 0.08 mmonb, 42% BBIXOA) B BUAE MyPIypPHOro aMmop(HOro
teepnoro semectsa. CBIXKX-MC (ES*, Meton B): 2.54 mun, m/z 463.4 [M+H]". 'H SIMP (400
MI'y, DMSO-ds) & 12.95 (br s, 1H), 8.99 (m, 1H), 8.19-8.15 (m, 1H), 8.03-8.01 (m, 1H), 7.60-
7.49 (m, 3 H), 7.42-7.32 (m, 1H), 5.26-4.92 (m, 2H), 3.94-3.85 (m, 4H), 3.81 (s, 3H), 3.44-3.22
(m, 1H), 3.22-3.09 (m, 1H), 2.99-2.91 (m, 1H), 1.96-1.88 (m, 1H), 1.66-1.59 (m, 1H). 3 x NH He
HaOJII0 JAITHCh.
Cragua__1: [2-meTrokcu-4-[1-meTna-5-[(1-TeTparuaponupan-2-uinHAA30J1-S-HJI)aMUHO|-
1,2,4-Tpua3zon-3-ui|denun]meranon

Cwmech (4-Opom-2-metokcudenmn)meranona (57 wr,

H
N _N
N\//t@/ \\/ / oy 0-26 mmonb), Terparuapokcunubopana (71 mr, 0.79
N

NN

MMOJIb) U 2-puuuknorekcunpochuno-2',4',6'-
C/O tpumzonpornmndbupenmwia (12 wmr, 0.03 mwmodb)

nponyBasu  azoroMm. JloOaBisuin  merazMpoBaHHBIN
stanon (1.5 mu), u pactBop nponysanu a3otoM. Jlodasnsmun XPhos Pd G2 (10 mr, 0.01 mmonb), u
PEaKLHMOHHYIO CMECh CHOBA mpoaysaiu a3otoM. Peakunto Harpesanu a0 80°C u nmepemernupanu
B TeueHne 2 4. Peakunro OXJIakaany 10 KOMHATHOH Temnepatypsl. Jlo0aBisiin qera3upoBaHHbIN
pactBop 1.8 M kapOonata kanusi B Bone (0.44 mut, 0.79 MMOIIb), ¢ MOCIENYIOIUM 100aBIeHHEM
pactBopa N-(5-6pom-2-merun-1,2 4-tpuazon-3-un)-1-reTparuaponupan-2-ua-nHaa3on-5-aMuHa
(100 mr, 0.26 mMmonb) B amerasupoBaHHOM 3TaHoyie (1 MIiI), U CMeCh TPOAYBaH a30TOM.
Peakunonnyro cmech HarpeBanu 10 80°C M OCTaBJsUIM MEPEMEIIMBATBHCS B TeUeHUE 16 d.
PeakunonHyro cMmech pa30aBisuUId METaHOJOM, (QUIBTPOBAIM Yepe3 CIOW ueiuTa (IIPOMBIBAIH
MeOH) u KOHUEHTPHPOBAJIH C TMOJYYEHHEM HEOUYHINEeHHOro BemecTBa. ChIpoe BEIeCTBO

ounIanyd ¢ nomompblo (mem-xpomarorpadpun Ha cumkarene (12 r SiOz, smoupys 1.5-15%
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MeOH B DCM/DCM) c¢ mnonydeHuem [2-metokcu-4-[1-mermn-5-[(1-reTparugponupan-2-
WINHAA30-5-mn)amMuHo |- 1,2,4-tpuaszon-3-uin]pennn|meranona (18 mr, 0.04 mmons, 16% BbIxOM)
B BUJIe KOpUUHEBOro amopduoro teepaoro semectsa. CBOXX-MC (ES™, Meron A): 1.50 mun,
m/z 435.3 [M+H]".
Craaus 2: mpem-6yTni 3-[[2-meTokcu-4-[1-meTna-S-[(1-TeTparuaponupan-2-ujiMHAA30J1-5-
wi)amuHo|-1,2,4-Tpua3zon-3-ui]pean|merokcukapooOHHUIAMHHO | MU PPOIUAUH-1 -
KapOokcuaar
H \ o Pactsop BR)-1-{[(2-meTnn-2-

N\//tO/ hig )_’O/\O—« MPONaHKI)OKCU|KapOoHuU } -3-

N " HN’C"“ \n/o NUPPOIUANHKAPOOHOBON KHUCIIOTBI

0O

(51 MI 0.24 MMOJIb),

mudennndochopunazuga (0.06 mu,
0.27 wmmomnb), TpuwdTmnamuHa (0.04 mu, 0.29 mmonb) B Oe3BomHoM Tomyose (0.50 mun)
nepememBanin npu 110°C. YUepes 1 4 peakUUOHHYIO CMeCh OXJIAXAAIU A0 KOMHATHOM
TeMIIepaTypbl W 100aBIsIM K pacTBOpy [2-merokcu-4-[ 1-merun-5-[(1-TeTparunponupan-2-
WINHAA30-5-mn)amMuHo |- 1,2,4-tpuazon-3-un|penmn|meranona (80 mr, 0.18 MMoib) B 6e3BOJHOM
tonyose (1 mi). Peakunonnyro cmech HarpeBanu 10 110°C u nmepememuBany B TeueHue 72 .
PacTBop pa3basisiiu HackimeHHbIM BogHBIM pacTBopoM NaHCOs3 u sxctparuposaiu EtOAc (3x).
OObenuneHHble opranuueckue ciiou BbicymuBain (NaxSO4), GUIbTpoOBaIN U KOHIEHTPUPOBAIU
noza BakyyMoM. CeIpoe BEIEeCTBO OYHMINAIN ¢ OMOLIBIO (pudin-xpoMaTorpaguu Ha CUIIUKArese
(25 r Si03, smoupyst 10-100% EtOAc B rentane) ¢ nojyueHuem mpem-0ytun 3-[[2-meTokcu-4-
[1-meTrn-5-[(1-TeTparuaponupan-2-winHAA30I-5-mi1)aMuHo |- 1,2,4-Tpua3on-3-
w1 | peHmns | MeToKkCHKapOOHMIaMUHO [iupposuanH- 1 -kapookcunara (116 mr, 0.18 mmons, 100%

BBIXOM1) B Buie mypnypHoro maciaa. CBOXKX-MC (ES™, Meton A): 1.85 mun, m/z 647.5 [M+H]".

IIpumep 232: 2-[4-[5-(1H-unaa3on-S-unamuno)-2-metui-1,2,4-rpuazon-3-ui)-2-

MeTOKCcH(peHOKCH]|-N-H30nponuIaneTaMmu

o PactBop N-uzonponuin-2-[2-MeTokcu-4-[2-metun-

’ O\/l(z /k 5-[(1-Terparugponupan-2-uIMHAA30J-5-

N\« NS ” wi)amuHo|-1,2,4-tprason-3-
N//_D N—-N\ wi|penokcu Janieramuna (185 mr, 0.36 mMmomb) u
” TpudropykcycHon kuciotsl (0.41 mu, 5.34 MMoIb)

B DCM (5 mi) mepememmBanu B TedeHue 16 4. PeakIIMOHHYIO CMeCh KOHLIEHTPHPOBAIU U
OUHIIAJIN ¢ TOMOIIBIO KOJIoHOUHOH C-18 ¢m-xpomartorpaduu Ha cuukarene, smoupyst 5-50%
MeOH B Bozie, € TONy4YEHUEM MYPaBbUHOM KUCIOTHL, 2-[4-[ 5-(1 H-nHaa301-5-1u1aMuHO)-2-MeTHII-

1,2,4-tpuazon-3-un]-2-merokcudernokcn|-N-m3onponmnaneramuna (60 mr, 0.12 mmons, 35%
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BBIXON1) B BUjie Genoro amopguoro teepaoro semectsa. CBOKX-MC (ES™, Meron B): 3.04 mum,
m/z 436.4 [M+H]*. 'H SIMP (400 MI', DMSO-ds) 5 12.78 (s, 1H), 9.14 (s, 1H), 8.08 (s, 1H), 7.94
(s, 1H), 7.83 (d, J = 7.8 'y, 1H), 7.40-7.35 (m, 3H), 7.31 (dd, J = 8.3, 1.9 T'w, 1H), 7.05 (d, J =
8.4 Ty, 1H), 4.54 (s, 2H), 3.97-3.89 (m, 1H), 3.90 (s, 3H), 3.87 (s, 3H), 1.10 (d, J = 6.6 ', 6H).

Craaus 1: 2-[4-(5-amuHo0-2-meTHI-1,2,4-TpHAa301-3-1J1)-2-MeToKcHeHOKCH |- V-
H30NPONUJIALETAMHNA
N Cmech N-m3onponmi-2-[2-merokcu-4-(4,4,5,5-rerpamern-

0O
O
0 \)L /k 1,3,2-nuokcaboponan-2-win)peHokcu|aneramuna (646 wr,
H2N\«N\ ” 1.85 mmoub), xapOonarta kanust (383 mr, 2.77 MMoub) U 5-
N-N 1.16

2

\ Opom-1-metun-1,2,4-tpuazon-3-amuna (204 wmr
mmoJib) B 1,4-nuokcane (3 min) u Boge (0.75 mur) nponysanu azotom. Jlobassiiu komrutekc [1,1'-
ouc(nudenundocduno)peppouet|namanuii (II) xnmopun auxnopmeran (94 mr, 0.12 Mmonsb), u
PEaKIMOHHYIO CMECh JOMOJHUTEIBbHO MPOAyBaiu a30ToM u Harpesaiu 10 80°C. PeakumoHHyO
CMeCh OCTaBJISUTH TepeMeIInBaThCs B TeueHne 22 4. PeakunoHHyoo cMmech pasbasisuin EtOAc,
nponyckanu 4epes cioi menura (mpombiBain EtOAc), QuibTpoBaiii M KOHLEHTPUPOBAIU C
HOJTyYeHHEM HEOUHIIIEHHOT O BeIecTBa. BelecTBo ouniamm ¢ moMouso Guain-xpomarorpadun
Ha cuiukarese (25 r SiO», smoupys 5-25% EtOAc B rentane) ¢ nonyueHuem 2-[4-(5-aMuHO-2-
metui-1,2,4-tpuazon-3-mn)-2-metokcud enokcu | -N-u3onponunaneramuaa (316 mr, 0.99 mmons,
86% BBIXOM) B BUJE TEMHO-CEPOro KpUCTaIInIeckoro Teepaoro semectsa. CBIXX-MC (EST,
Meton A): 1.13 mun, m/z 320.3 [M+H]".
Craaug 2: N-u3onponui-2-[2-metokcu-4-[2-meTun-5-[(1-reTparuaponupan-2-ujanHIa30.1-
S-un)amuno]-1,2,4-Tpuazon-3-ui|peHoxculaneramun
\O Cwmech 5-Opom-1-TeTparuaponupan-2-ui-uHaa3ona
0 \/[(z /k (100 wmr, 0.36 mmonb), 2-[4-(5-amMHHO-2-MeTHII-
N
H

1,2,4-tpuazon-3-mun)-2-merokcudeHokcu|-N-

H_N
\« N
N/ N—=N_ uzonponunaneramuga (125 wmr, 0.39 wmmoib),

& nawtagust (1) xmopun (2-aMUHOSTHI)OSH3EHUAA -
o)

ouc(2-mermn-2-nponanmn)(2',4',6'-Tpuu30nponuI-

2-oudennmmn)pocpuna (1:1:1:1) (24 wmr, 0.04
MMonb) u au-mpem-0ytun-XPhos (15 wmr, 0.04 mmonb) mpoayBaimm asorom. JloOasisuu
oessomubiii THF (1.5 ™), U peakUUOHHYK CMeCh MPOAYBAJIH a30TOM C TOCIEAYIOUINM
nobasnennem 2 M pactBopa mpem-Oyrokcuna Hatpuss B THF (0.27 mum, 0.53 mmonb) u
JOTIOJTHUTENBHO TPOAYBaJIM a30TOM. PeakunoHHyr0 cmech mnepememusanun npu 25°C.
Peaknmonnyto cmech paszdasnsuin EtOAc, mponyckanu yepes cioii uenura (mpomeisaiu EtOAc),

($uIbTpOBANIN U KOHLEHTPHUPOBAJIH C TOJTydeHueM N-u3onponui-2-[ 2-merokcu-4-[ 2-merun-5-[(1-
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TeTparuAPONHPaH-2-WIHHAA30-5-1i1)aMuHO |- 1,2 4-Tprazon-3-mi|dpenokcu |aneramuna (185 wmr,
0.39 mmonb, 100%). CBIXX-MC (ES™, Meron A): 1.63 mun, m/z 520.5 [M+H]".

IIpumep 233: N-uzonponuj-2-|2-merokcu-4-[1-meTua-5-[(3-meruna-1H-ungazon-5-

wi)amuHo|-1,2,4-rpuaszon-3-ui]Ppenoxculaneramug
\O 4 H. pacTBOp XJ0poBOAOpoaa B nuokcane (1.00 mu,
) HYN >,®»O o 400 wmMmosb) pmobaBnisIM K pacTBOpy V-
N\N : /N\l\{ \’ﬁN ’< M30MponmI-2-[2-metokcu-4-[ 1-metun-5-[(3-
H MeETUJI-1-TeTparugponupas-2-ui-uHaa3omn-S-
un)amuHo|-1,2,4-Tpuazon-3-mn|penHokcu|aneramuna (143 mr, 0.27 mmons) B metanone (1 m).
Peakuuio OCTaBIsAAM NEPEMELIUBATBCS NPU KOMHATHOW TeMIeparype B TedeHue 16 u.
PacTBopuTenu ygansnu noja MOHMKEHHBIM AABJIEHHUEM, U OCTATOK ouuiianu ¢ nomouipro SCX
(mpombIBas MeTaHoJOM (X2) ¢ mocieayromuMm nobasnennem 1| M NH3; B MeOH (x2)).
CoenuHeHue BBICYHIMBAJIN IOJ BaKyyMOM ¢ mnosyueHueM N-uzornpomnui-2-[2-merokcu-4-[1-
meTui-5-[(3-merun- 1 H-unnazon-5-un)amuno]-1,2,4-rpuaszon-3-mi|peHokcu Jarieramuna (21 wr,
0.05 mmonb, 18% sbixon). JKX-MC (ES™, Meron B): 3.10 mun, m/z 450.4 [M+H]". 'H SIMP (400
MI'u DMSO-ds): 12.48 (s 1H), 8.88 (s 1H), 8.15(d, J 1.6 I'u 1H), 7.91 (d, 7.3 I'y 1H), 7.53- 7.58
(m, 2H), 7.50 (dd, J 8.3 1.8 I', 1H), 7.41 (d, J 8.8 'y 1H), 7.00 (d, J 8.3 T'y, 1H) 4.48 (s, 2H),
3.97-3.89 (m, 1H), 3.88 (s, 3H), 3.79 (s, 3H), 2.48 (s, 3H), 1.10 (d, J 6.6 'y, 6H).
Craaus 1: 3-meTui-S-uurpo-1H-unaaszon
) K pactBopy 1-(2-¢pTop-5-autpodenmn)stanona (300 mr, 1.63 mmoss) B8 DMF

|1
N =
N>/I>/ + 0 (6.50 M) nobasnsiu ruapasud MoHoruapat (0.10 mu, 3.26 mmonb). Peakiuro
H HarpeBanu 1o 110°C u ocraBnsanu mnepeMelInBaThbCs B TeueHue 16 4.

PeakuinoHHyI0 CMeCh OXJIAKIaIU 10 KOMHATHOH Temneparypsl u octaHaBiuBamn 1 M HCI (10
mut) u 3kctparupoBain DCM (3 x 5 mut). Opranudeckue BeliecTBa OObEIUHSIIN U MPOMbBIBAJIH
JensiHbIM paccosioM (3 x 25 mur). OpraHuyecKkue BelecTBa BBICYIIMBAIM, UCTIONB3Ys (a30BbIH
pa3enuTeNb, U KOHIEHTPUPOBAIHU O] BAKYYMOM C MOJYYeHHEM 3-MeTHI-5-HUTpo-1 H-unnasona
(228 wr, 1.29 Mmmonb, 79%). CBOXX-MC (ES™, Meton A): 1.38 mun, m/z 178 [M+H]".

Craaus 2: 3-MeTHI-S-HUTPO-1-TeTparuagponupaH-2-uji-uHaa30.1

O K pactBopy 3-metun-5-uurpo-1H-unnazona (228 wmr, 1.29 mmons) u p-

NG ’J\rl‘(_) TO3ueBOH KUCHIOTHI (66 mr, 0.39 mmons) B DCM (6 mi) mobasmsum 3,4-
N muruapo-2H-nupan (0.14 mn, 1.54 MMonb), W pPEAKIHOHHYID CMECh
CO ocraBsuin nepememuBarbesi npu 25°C B Teuenue 16 u. Peakiuro

ocranasnuBaimu NaHCOs (1 M, 15 mi), skctparuposanu DCM, npombiBaiu

yepe3 aKTUBHPOBAHHBIN Yroylb U KOHLIEHTPUPOBAIM MO BAKYyMOM C INOJYYE€HHUEM 3-METHII-S-



217

HUTPO- | -TeTparuaponupan-2-mi-uagasona (292 wmr, 1.18 mmons, 87%). CB2XX-MC (ES+,
Meton A): 1.80 MuH, m/z, Macc-MOHBI He Habmoaamucy [M+H] ™.

Craaus 3: 3-metua-1-reTparuaponupan-2-uji-uHaa3o/1-S-aMuH

NH, ITopowmkooOpa3ublii iuHK (224 mr, 3.42 MMoub) 1 xsopux ammorus (183 wmr,

N%\ID/ 3.42 Mmouib) 1OOABISIIN K MMePEMEIAHHOMY PacTBOPY 3-METHII-S-HUTPO-1-
TeTparuaponupas-2-ui-uaaaszona (298 mr, 1.14 mmons) B sTHnanerare (6

C/O MJT) IPU KOMHATHOM TeMneparype. PeakiinoHHy0 cMech nepeMernnBaiy npu

25°C B Teuenue 18 u. PeakunoHHy0 cMech pa30aBIisiiii U (PUIIBTPOBANU IS YAAJIEHUS] INHKA, U
ocanok Ha ¢unbrpe npomsiBanu EtOAc (50 mu). @unbTpaT BbIIApUBAIN TOA BAKyyMOM C
noJy4eHueM 3-MeTui-l-teTparuaponupan-2-ui-uanason-S-amuaa (249 mr, 1.08 mmons, 94%
BBIXOJ1) B BUIIE KENTO-0paHkeBoro Teepaoro semecrsa. CBOXX-MC (ES™, Meron A): 1.04 muH,
m/z 232 [M+H]".

Cragus 4: N-(5-6pom-2-metunii-1,2,4-Tpua3on-3-ui)-1-rerparugponupan-2-ui-uHaa3oun-5-

aMHUH
H Pacteop aumszonponunamuna jgutus (1.43 mu, 2.86 mmons) B THF
N\/ \r >"BF (10.60 M) B atMocdepe a3ota oxaxkaanu 10 -10°C. Tobasnsiu 3-
X NuN MeTHJI- | -TeTparuaponupas-2-ui-uHaa3on-5-amun (265 wmr, 1.15
C/O mmodib) B THF (5.34 mut), peaklMOHHYIO CMECh MepeMEeLIBau B

teueHre 15 muH u npobaBnsau 3,5-mubpom-1-merun-1H-1,2 4-
tpuazoa (331 wmr, 1.37 mmons) B THF (5.34 wmu). Peaknuio HarpeBajdu 10 KOMHATHOW
TEMIIepPaTyphl U MEPEMEITNBAIH B TeueHUe 16 4. Peaklinio OcTaHaBIMBAJIHM HACHIIEHHBIM BOJIHBIM
pactBopom NH4Cl u skcrparupoBamu EtOAc (3 x 20 mu). OO0benMHEHHbIE OpPraHUYECKUE
BEIECTBA BBICYIIMBAJIH C TIOMOIIBIO (Pa30BOTO pa3IeNuTesi U KOHLIEHTPUPOBAJIH O] BAKYYMOM.
Chipoe BemecTBO OYHMINAIH C MOMOMIBIO (umi-xpomaTtorpaduu, smoupys 20-75% EtOAc B
rentane, ¢ mnonydeHneM N-(5-Opom-2-metui-1,2,4-Tpuaszon-3-mi)-1-Terparuaponupan-2-mi-
vHIa3on-5-amuna (98 mr, 0.26 mmonb, 23% seixox). CBOXX-MC (ES®, Meton A): 1.63 mum,
m/z Macc-MOHBI He Habmonanmucs [M+H]™.

Craaus 4: N-uzonponmi-2-[2-meroxkcu-4-[1-meTnia-5-[(3-meTna-1-rerparuaponupan-2-ui-
HHAA30.1-S-uwn)amuno]-1,2,4-Tpuazon-3-ui|dpenoxcu]aneramun
o Kommekc [1,1'-
H N 0 ouc(nupenundochuno)deppoue|namnanmii (1)
ST e
N N=N HN ‘< xyjopun nuxyjopmerad (22 wr, 0.03 Mmolb)

I[O6aBJ'I$IJ'II/I K TIOJIHOCTBKO AC€ra3sMpOBAaHHOMY
O

pacTBOpy N-nzonponun-2-[2-MeTokcu-4-

(4,4,5,5-trerpametnii-1,3,2-nuokcaboponan-2-wn)penokcu Janeramuna (100 mr, 0.29 mwmonb),
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kapOonata kamust (92 mr, 0.67 mmonb) u N-(5-6pom-2-metun-1,2,4-tpuazon-3-muin)-3-mMeTui-1-
TeTparuaponupan-2-ni-uanazon-S-amuaa (104 mr, 0.27 mmone) B cmecu Boasl (6.4 mur) u THF
(6.4 mu). Peakumo narpeBasn 10 100°C M OCTaBIsUTM MEpeMeIINBATLCS B TeueHue 16 4.
PeakuinoHHYI0 cMech OXJaknaiu A0 KOMHATHOHN Temmepatypbl U ocraHasiuBaiun NaHCOs.
Peakmmonnyto cmech skctparuposanu EtOAc (3x 20 mur), opraHuyeckre BeecTsa 00beauHsIIH,
BBICYLIMBAJIIM C TOMOINBIO (Pa30BOro pasfenuTens W KOHLEHTPHPOBAIHM IOA BAaKyyMOM C
nojgydeHueM  N-uzonponui-2-[2-merokcu-4-[ 1-metnn-5-[(3-meTun-1-Terparuaponupan-2-ui-
UHIA301-5-m1)aMuHo |- 1,2 4-Tpuazon-3-mn|penokcu |Janeramuna (142 mr, 0.29 mmons, 100%).
CBOXX-MC (ES”, Meton A): 1.64 mun, m/z 534.5 [M+H]".

IIpumep 234: 7-15-|(4-xa0p-1H-unga3zon-S-uia)amunol-1-merui-1,2,4-tpuazon-3-

wi|xpoman-4-0J1

Cl H O 7-[5-[(4-Xnop-1H-nunazon-5-un)amuno|-1-merun-1,2,4-
N //\/©/NYN/ H Tpuason-3-un]xpoman-4-on (55 wmr, 0.14 wMmob)
H N=N OH pacteopstt B MeOH (5 M) u nobasisinu NaBH4 (13 wr,

035 wmmonp). CMmech OCTaBISAJIM IE€PEMELIMBATHCS B
teyenue 1 4. Jlobasnsiu nononuutenbHbid NaBHy (6 mr, 0.17 MMOITB), 1 pEaKLIMOHHYIO CMECh
nepememnBany B reueHue 30 MuH. Peakunio ocranasinusamu nodasnernem HacbimenHoro NHyCl
u pazbasisiin EtOAc. Ciiou pa3aensiiy, 1 BOJHBIE CIIOH IBAXKIBI SKCTPATHPOBAIIH 3TUIIALIETATOM.
Opranuyeckue Cion OOBEIUHSIIA U KOHLIEHTPUPOBAJIU MO/ MOHMKEHHbIM JaBiieHneM. OcTaTok
oumnmain Ha 25 r kononke C-18, smoupys 5-60% MeCN B Bozne (0.1% MypaBbHHOI KHCJIOTBI), U
3aTeM Ha HOHOOOMeHHO# kosoHke SCX-2, samoupys 1 H. pactBopom NH3; B MeOH, ¢ nosnyuenuem
7-[5-[(4-xnop-1 H-uunazon-5-un)amuHo|-1-metmn-1,2,4-rpuazon-3-uinfxpoman-4-oma (32 wr,
0.08 mmoitb, 58% BBIXO) B BUE Oesoro mopomkoodpasnoro Tepaoro Bemectsa. CBOXX-MC
(ES™, Meton B): 2.92 mun, m/z 397.1 [M+H]". 'H AMP (400 MI', DMSO-ds): 13.38 (s, 1H),
8.47 (s, 1H), 8.08 (s, 1H), 7.62-7.53 (m, 2H), 7.37-7.28 (m, 2H), 7.17 (d,J 1.7 'y, 1H), 538 (d, J
5.5Tu, 1H), 4.60 (q,/ 5.0 ', 1H), 4.20-4.16 (m, 2H), 3.77 (s, 3H), 2.04-1.94 (m, 1H), 1.89-1.81
(m, 1H).

IIpumep 235: 2-[4-[S-(1H-unpa3on-S-unamuno)-1-metui-1,2,4-rpuazon-3-ui)-2-

MeTokcHpeHokcu]-N-(2,2,2-Tpudrop-1-MeTHIITHIT)alle TAMH/

\O T'uppokeun namnagust (20% Ha yriaepomgHOM
2 H YN@ o O HocHTEsNe) (6 M) nobassnn K
N;j@/ N\N/ ~ H/<N F nepeMenuBaeMoMy  pacteopy  2-[4-[5-[(4-
/
H H F x1op-1H-uHaa3on-5-un)amMuHo |- 1-MeTuJI-
F

1,2,4-tpuazon-3-uin|-2-merokcudeHokcu|-N-

(2,2,2-rpudrop-1-mermmsTin)aueramuna (113 mr, 0.21 mmone) B Metanode (7 mi) B atMocdepe



219

azora. KonOy orTkaumBamum u 3amoiHsimm BomoponoM (x3). Peakmmro 3aTteM 3>HEPruyHO
nepememnBany B redeHne 6 4 npu 40°C, 3atem ¢punbrpoBann uepe3 PTFE gunptp non Bakyymom
s ynaneHus nauianus. OuibTpaT KOHIEHTPUPOBAIU IMOJ BaAKYYMOM, M OCTaTOK OYMIIANN C
noMomeo  pmem-xpomarorpapum  Ha cunmkarene, smroupyst 0-10% MeOH B DCM.
JIONOJTHUTENBHO LENEeBOE CBhIPO€ BELIECTBO OYHINAIM C IOMOINBI OOparieHHO-(ha30BoH
xpoMmarorpadun ¢ nocyieayomeii HOHooOMeHHON KOooHKONH SCX-2, MpoMbIBaIM METAaHOJIOM U
smouposanu 1 M NH3/MeOH c¢ nonyuerunem 2-[4-[5-(1H-unnazon-5-unamuHo)-1-merun-1,2,4-
Tpuazon-3-mi|-2-merokcudenokcu|-N-(2,2,2-tpudrop-1-merun-stun)aneramuaa (10 mr, 0.02
mMmonb, 8% Beixon). CBDXXX-MC (ES™, Meron B): 3.33 mun, m/z 490.4 [M+H]". 'H SIMP (400
MI'u, DMSO-de) 6 12.92 (s, 1H), 8.87 (s, 1H), 8.63 (d,J =9.0I'y, 1H), 8.17(d, J = 1.9T'1y, 1H),
8.02(t,J =13 T, 1H), 7.58-7.49 (m, 4H), 6.95 (d, J = 8.2 'y, 1H), 4.69 (dt, J = 15.7, 7.6 I'y,
1H), 4.62 (s, 2H), 3.87 (s, 3H), 3.79 (s, 3H), 1.29 (d, J/ = 7.0 'y, 3H).
Cragusa __1:  2-[4-[5-[(4-xs0p-1H-ungazon-5-un)amunol-1-metui-1,2,4-rpuazosn-3-uij-2-
mMeToKcH(peHokcH]-N-(2,2,2-TpudTop-1-MeTHIDTHI)aneTaMHx
o % K nepememmBaemomy pactBopy 2-[4-[5-[(4-
H N o xjiop-1H-unnazon-5-un)amMuHo |- 1-metui-
N‘//j©/ \I\T »’@'O\’/{ 1,2,4-Tpuazon-3-un]-2-
METOKCH(EHOKCH |yKCYyCHOM KUCJIOTbI
" nuruapoxopuaa (100 mr, 0.21 MMosb) B Buase
B DMF (1 wn) nobGasmsnu 2-(7-a3a-1H-Oensorpuazon-1-un)-1,1,3,3-reTpameTiinypoHuit
rekcapTopdpochar (HATU) (90 mr, 0.24 mmons), N,N-puuzonpommwmtunamud (0.11 mi, 0.64
mMmonb) u 1,1, 1-tpudpropnponan-2-amun (27 wmr, 0.24 wmmonb). PeakumoHHyHO CMecCh
nepevemmBayiu npu 25°C Ha mnporsbkenun Houu. JloGamnsiu  pomonHuTenbHbIE 1,1,1-
Tpudropnponan-2-amuH (27 mr, 0.24 MMOJIb), U PEAKLIMOHHYIO CMECh NIEPEMELITUBAIIN B TCUCHHE
IOTIONHUTENBHBIX 2 4. ChIpyl0 pPEaKkUMOHHYIO CMeCh 3arpykaiu Ha KoJoHKy SCX-2 wu
smouposanu 1 M NH; 8 MeOH. PactBoputenu yaansaau noj BaKyyMoOM C nojydeHuem 2-[4-[5-
[(4-xnop-1H-nnpazon-S-nn)amuno |- 1-metuin- 1,2, 4-tpuazon-3-mi|-2-meTokcudeHokcu|-N-
(2,2,2-tpudrop-1-merumstun)aneramuaa (112 mr, 021 mmomns, 100%). CBOXX-MC (ES™,
Meton A): 1.54 mun, m/z 524.4 [M+H]".
Ipumep 236: 1-|6-[S-[(4-xnop-1H-unaazon-S-un)amunol-1-merun-1,2,4-rpuazon-3-uu|-3,4-
auruapo-1H-u3o0xuHoanH-2-uil-2-meTuanponas-1-ox
4-Xgnop-N-[2-meTun-5-(1,2,3,4-
¢ H N N‘2, TETPAruapOU30XUHOINH-0-1)- 1,2, 4-Tpra3on-3-ui|-
N\//t©/ \'\\i N/> < g 0 1H-uanazon-S5-amua  (0.82  wmm, 0.13  mmonb)
H g pactBopsuiu B DMF (2 wmi). JobGasmsuiu N, N-
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aumsonpommnTIiaMaH (0.05 My, 0.26 MMOJb) € MOCIEAYIOIUM AO0aBICHHEM H300YTHPHI
xjopuna (0.01 mu, 0.11 Mmounb). Peakiiuro OCTaBIIsLTN TEpEMEIINBATLCS B TeueHue 15 MuH u
pazbasisumu HaceimeHHbBIM NH4Cl ¢ oOpazoBanuem ocaaka. DCM nobasisinm, v Gpa3sl pa3aessim.
Bonsblit cnoit nonomHuTensHO 3kcrparupoBani DCM. Opranuueckue clion OOBEIUHSIIH,
BeIcymuBanu Haj Na;SO4, UIBTPOBAIN M KOHLEHTPUPOBAIH MO MOHWKEHHBIM JaBICHHEM.
JIONOTHUTENBHON OYMCTKONW € MOMOLIBIO (pudII-XxpoMaTorpaduu Ha CHIIMKArele, JJIOHpYs S-
100% (1/10 meranon/aTunaneratr B mnerposeiiHoM 3¢upe) mnomydamu 1-[6-[5-[(4-xmop-1H-
UHA30J1-5-m1)aMuHO |- 1 -metun-1,2,4-tpuazon-3-un|-3,4-nuruapo- 1 H-uzoxunonus-2-un|-2-
metunmponat-1-on (45 mr, 0.1 mmoib, 76% Bbixox). CBOXX-MC (ES™, Meron B): 3.42 mun,
m/z 450.3 [M+H]". '"H SIMP (400 MI'u, DMSO-ds, cmech rotamers): 13.40 (s 1H), 8.50 (s, 1H),
8.10 (s, 1H), 7.69-7.52 (m, 4H), 7.20 (d, J 8.0 'y, 1H), 4.71 (s, 0.8H), 4.60 (s, 1.2H), 3.78 (s, 3H),
3.75-3.62 (m, 2H), 3.01-2.91 (m, 1H), 2.87 (t,J 5.3 'y, 1.2H), 2.76 (t,J 5.3 I', 0.8H), 1.04-0.97
(m, 6H).
Ipumep 237: 4-Xinop-N-[2-metun-5-(1,2,3,4-Terparunpon3oxuHoanH-6-mn)-1,2, 4-rpuazon-3-
wi|-1H-unnas3on-5-amMmun
mpem-bytun  6-[5-[(4-xnop-1-TeTparunponupas-2-ui-
/t©/ @ MH/1a30J1-5-mn)aMuHo |- 1-meTtuin-1,2,4-tpuazon-3-mn|-
\ N-N 3,4-murunpo-1H-uzoxunonun-2-kapookcunat (430.0 mr,
O.76OO MMOJIb) pacTBOpsUM B XyiopoBopopone (4.0 M B nuokcane) (3.81 mui, 15.25 mmonb).
PeakinOHHYIO CMecCh NepeMellnBalyd NPU KOMHATHOH TeMIeparype B TedeHue | 4 U 3areMm
KOHLIEHTPUPOBAJIH MOJ MOHMKEHHBIM AaBieHneM. OCTaTok nmpomyckanu depe3 KonoHKy SCX-2,
smoupys 1 H. NH3; B MeOH, ¢ noayuenuem  4-xmop-N-[2-metun-5-(1,2,3,4-
TETPAruAPON30XUHOIUH-0-1)- 1,2, 4-Tprazon-3-un|- 1 H-unnazon-S5-amuHa runpoxyuopuna (315
mr, 0.76 mMonb, 99% Bexon). CBDXX-MC (ES*, Meron B): 2.37 mun, m/z 380.3 [M+H]". 'H
SAMP (400 MI'y, DMSO-ds): 13.45 (s 1H), 9.37 (s, 2H), 8.59 (s, 1H), 8.10 (s, 1H), 7.71 (d, J 8.3
I'u, 1H), 7.66 (s, 1H), 7.59-7.53 (m, 2H), 7.22 (d, J 8.0 'y, 1H), 4.26 (s, 2H), 3.80 (s, 3H), 3.36 (5,
2H), 3.02 (t,J 6.1 ', 2H).
Cragunsa 1: mpem-0ytun 6-[S-[(4-xn0op-1-TeTparuaponupas-2-uia-uHAa30J1-S-uia)amuHo|-1-
meTnj-1,2,4-Tpuaszon-3-mil-3,4-auruapo-1 H-u3oxuHoJIHH-2-KapOoOKCHIAT
>< Kapbonar kamust (692 mr, 5.01 MMOJb), KOMILIEKC
o N—{) [1,1'-6uc(nudpenundocduno)deppoueH |namranmii (1)
N //\/©/NYN/>’§ O xuyopun puxyopmerad (205 wr, 0.25 mmons), N-(5-
N _N=-N 6pom-2-meTui-1,2,4-tpua3on-3-un)-4-xyop-1-
i TeTparuaponupan-2-ui-uaaazon-S-amud (1031  wr,

2.51 mmonb) u mpem-0ytun 6-(4,4,5,5-rerpameruin-1,3,2-nuokcadoponan-2-mn)-3,4-Turuapo-
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1 H-n3oxuHonmH-2-kapookcunar (900 mr, 2.51 mmonb) nerasuposaiu azotoM. K TBepnoit cmecn
no0aBNsAIM era3upoBaHHbIl pacTBOp 1,4-muokcana (16 mu) u BoAel (4 MiI), U MOMYYEHHYIO B
pe3ysbTaTe CyCHEeH3UI0 AEra3upoBaid a30ToM B TeueHue 5 MuH. Cmech HarpeBasu 1o 90°C B
teueHne 40 4, OXJIAKOAM MO KOMHATHOH TEMIEpaTyphl, W 3aTeM (QUIBTPOBAIH uepe3 CJIOU
nenuTa. Bee neryune BemecTBa yoasui O] MOHMKEHHBIM JJABJICHHUEM, U OCTATOK OYUIIAIH C
MOMOIIBIO KOJIOHOYHOU (pimin-xpomatorpadum, smoupys 40-100% EtOAc B merposeitHOM
s¢upe, ¢ modydeHuem mpem-Oytun  6-[5-[(4-xnop-1-TeTparuaponupan-2-un-uHAA305-5-
win)amMuHo |- 1-metun-1,2 4-tpuazon-3-un|-3,4-nurunpo- 1 H-uzoxunonuH-2-kapookcunar (450 wmr,
0.80 Mmonb, 32% BbIx0a) B BUaE *xentoro Teepaoro semecrsa. CBIXX-MC (ES™, Meron A):
2.08 muH, m/z 564.5 [M+H]".

Coenunenus B Tadauue 18 Hike ObuTH OTYYEHBI CIOCOOOM, AHAJIOTHYHBIM CIIOCOOY MOTYy4EHUs

COGI[HHGHPIP'I, NPUBCACHHBIX BBIIIIC.

Ta6auua 18
'H SIMP (400 MT';, DMSO-
ds): 13.39 (s 1H), 8.50 (s,
1H), 8.10 (s, 1H), 7.69-7.52
(m, 4H), 7.20 (d, J 8.0 'y,
Meron B, 1H), 4.90 (s, 0.85H), 4.61 (
, 4. s, 0. . 4. S,
T N N 333 1.15H),3.89 (,J 54T
238 N 0 15H), 389 (t,J 54T,
N ) m/z 448 4
N N~p 1.15H), 3.78 (s, 3H), 3.66 (t J
5 7 [M+H]+
5.4T'n, 0.8H), 2.91 (t,J 5.3
I'n, 1.2H), 2.76 (t,J 5.3 T,
0.8H), 2.10-2.01 (m, 1H),
0.78-0.68 (m, 4H).
'H SAMP (400 MT';, DMSO-
ds): 13.38 (s, 1H), 8.48 (s,
. 1H), 8.10 (s, 1H), 7.71-7.53
/’Q'F Meton B,
- (m, 4H), 7.24-7.17 (m, 1H),
ol NH 3.13 muH,
239 H N’( 4.65-4.56 (m, 2H), 3.79 (s,
; NY’N o) m/z 519.5
N / 3H), 3.71-3.65 (m, 1H), 3.61-
N NN [M+H]+
H 3.54 (m, 3H), 3.33-3.22 (m,
2H), 2.88 (t, J 5.6 'y, 1H),
279 (t,J 5.6 Ty, 1H). 1 NH
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CHOCOOHBIN K OOMEHY He

HaOII0 aJICsL.

Ilpumep 240: 4-[S-(1H-unapazon-S-unamuno)-1-merni-1,2,4-Tpuaszon-3-uil-2-meroxkcu-/N-
(2,2,2-TpudTopaTHia)deHsamua

\O 2-Merokcu-4-[ 1-metun-5-[(1-terparuaponupan-2-

H N @40 WIMHIA30J1-5-1j1)aMuHO |- 1,2, 4-Tprazon-3-mi]-N-
N\//D/ \Nri ’\{ HN’}Z (2,2,2-tpudropatun)oensamun (24 mr, 0.05 MMOJIb)
N d F " cycriengupoaii B MeOH (3 min) m ngoOasisuim
xjoposopopon (4.0 M B nuokcane, 0.32 mi, 1.28 mmonb). PeakinoHHYIO cMeCh TepeMenBaIn
npu 25°C B Teuenue 18 4. Peakuuio 3atem BbImapuBajiu noja Bakyymowm, neperocunu B MeOH u
nponycKaiu uepe3 noHooOMeHHy0 kojionky SCX, amoupys MeOH, 3arem 1.0 M MeOH/NH3.
PactBopuTens ynaisiig mox BaKyyMoM, M OcTaTok pactupanu ¢ DCM/austuinoseiM 3¢upom ¢
HOJTy4eHHEM OeJIoro TBepIOro BEeLIeCTBa, KOTOPOEe BHICYIINBAIN HA MPOTSHKEHUH HOUM ripu S0°C
¢ mnonyueHuem  4-[5-(1H-unnazon-5-unamuno)- 1-metun-1,2,4-tpuazon-3-mil-2-mMeTokcu-N-
(2,2,2-tpudTopatin)oensamuna (8 mr, 0.02 mmonb, 39% BbIXOA) B BUae OENOro TBEPIOrO
semectsa. CBIXKX-MC (ES*, Meton B): 3.37 mun, m/z 446.3 [M+H]". 'H SIMP (400 MIL,
DMSO-ds) 6 12.95 (s, 1H), 8.97 (s, 1H), 8.72 (t, J = 6.4 I'u, 1H), 820 (d, J = 1.9 I', 1H), 8.04
(s, 1H), 7.85(d, J = 7.9 I'y, 1H), 7.72-7.64 (m, 2H), 7.58 (dd, /= 89,20 'y, 1H), 7.52 (d, J =
89T, 1H), 4.13 (qd, J = 9.7, 6.5 T', 2H), 3.99 (s, 3H), 3.84 (s, 3H).
Cragus_1: 4-[5-[(4-xa0p-1-TeTparuaponupan-2-ui-uHaa3oua-S-un)amuno|-1-merun-1,2,4-

TpUa3oa-3-uil-2-merokcu-N-(2,2,2-rpudrop3THia)deHsamua

ol \O K NepeMEIIaHHOMY pacTBopy N,N-
H N >’®’(O numsonponmwnTIiamuaa (0.65 mu, 3.73 MModb),
4 e
N, Ny HN"yE 4-[5-[(4-xnop-1-TeTparunponupaH-2-mi-uHAa30J1-
N N=N E
C/ F S-un)amuHo|-1-metun-1,2,4-rpuazon-3-mi|-2-
O
MeTOKCHUOeH30iHOH kucaoTel (600 wmr, 1.24

mMonb) U Tpudropstrmamuna (0.11 mu, 1.37 mmons) B8 DMF (5 min) noGasnsmm 2-(7-aza-1H-
6enzorpuazon-1-mn)-1,1,3,3-rerpamermnyponunii rekcagproppochpar (HATU) (520 wr, 1.37
MMOJIb), U pacTBOp mepememnBaiu B TedeHne 16 4 mpu 25°C. IlonydeHHbIH B pe3yJbrare
KOpPUYHEBBIM pPacTBOP BBINApUBAIU MOJ BaKyyMOM, Cbipoe BellecTBO pactBopsuid B EtOAc u
NPOMBIBAJIN BOAOH (X2), HACHIIEHHBIM PaccoyioM, BeICymuBay Hag MgSO4 1 KOHLIEHTPUPOBAIN
nox BakyyMoM. OCTaTOK OYMINANH C ITOMOINBI0 KOJOHOYHOH (hiI3mI-XpomaTorpadu, 3JIFOUpPys
25-100% EtOAc B nerponeitaom s¢upe, ¢ nonyderueM 4-[5-[(4-xiop-1-rerparuaponupan-2-ui-

WHIa30J1-5-mn)amMuHo |- 1-meTmin-1,2,4-tpuaszon-3-mn|-2-merokcu-N-(2,2,2-



223
TpudropaTun)derzamuna (574 mr, 1.02 mmosb, 82% Bbixon). CBOXKX-MC (ES™, Meton A): 1.84
MuH, m/z 564.5 [M+H]".
Cragua _2: 2-Merokcu-4-[1-meTnua-S-[(1-TeTparuaponupan-2-ujinHAa30.1-S-ua)aMuHo|-

1,2,4-Tpua3zon-3-ua]-N-(2,2,2-tpudgropaTuia)deHsamua

\O IlepememmBaemplii  pactBop  4-[5-[(4-xmop-1-

H
v N \(/N »’@’/{O i TeTParuApPONUpPaH-2-UI-UHAA30JI-5-1J1)aMUHO |- 1 -
N I j N=\ HN’y_F meTmi-1,2,4-tpuazon-3-mn|-2-merokcu-N-(2,2,2-
C/O F tpudTopatun)denzamuna (77 mr, 0.14 mMmoinb) B
MeOH (7 ™) mnpoayBaiud a30TOM, 3aTeM

nobapysun runpokeun nauagus (20% na yriepogHoMm Hocutene) (10 mr). Peakuuro 3arem
OTKQUMBAJIM W CHOBAa 3amoONHSIM BojoponoM (w3 OamioHa). Peakiuro 3areM ocCTaBisuiu
nepeMeIInBaThCsl Ha NMpOTspkeHnH Houu npu 40°C, GuIbTpOBaIN U BBINAPUBAIIN IO BAKYYMOM.
OcraTok OuHINAIH ¢ IOMOLIBIO KOJIOHOYHOH (uami-xpomatorpaduu, smonpys 30-100% EtOAc
B IerpojeiHoM »>¢dupe, ¢ moaydeHHeM 2-MeTokcHu-4-[1-merun-5-[(1-TeTparunponupan-2-
WINHIA30d-5-mn)amuHo |- 1,2, 4-tpuason-3-uil-N-(2,2,2-rpudropatun)oensamuna (24 mr, 0.04
MMOJIb, 33% BbIxon). CBOXX-MC (EST, Meton A): 1.74 mun, m/z 530.5 [M+H]".

Ilpumep 241: 2-[4-[5-[(4-xs10p-1 H-unga3oa-5-un)amuuo|-1-(2-ruapoxcudtuin)-1,2,4-

TpUa30a-3-uil-2-merokcudenokcu|-N-uzonponuianeTaMmug
ol \O HCI B nuokcane (1.03 mi1, 4.12 MMOJIb) MEIJIEHHO
H N @' 0 n00aBNISITN K TIEpEMEIIaHHOMY pacTBOpy 2-[4-[5-
N\//\/©/ K,\{ O\’Q ’< [(4-xn0p-1-TeTparuaponupan-2-ui-uHAA30I-S5-
” S N wi)amMuHO |- 1 -(2-TeTparunponupas-2-
HO wokcusTI)-1,2,4-Tpuazon-3-mi|-2-
metokcudenokcH |-N-nzonponmnaneramuna (138 mr, 0.21 mmons) B 1,4-nuokcane (3 mun) mpu
25°C. PeakMOHHYI0 CMeChb IEpeMeLIMBajIi NMPU KOMHATHON TeMmmepaTrype B TeueHue 18 u.
Peaknuro BbImapuBanu noj  BakyymoM, nepeHocuniu B MeOH u mponyckanu uepes
noHooOMeHHyto konoHky SCX, smoupyst MeOH, 3arem smoupoBamu 1.0 M NH; MeOH.
JIONOTHHUTENBHON OYHUCTKOW C TMOMOIIBI0 KOJOHOYHOH (udm-xpomarorpadum, smoupys S50-
100% EtOAc/metponeitnbiM 3¢upom, nonydanu 2-[4-[5-[(4-xaop-1H-unnazon-S-min)amuno]-1-
(2-ruppokcusTin)-1,2,4-tpuazon-3-mi|-2-metokcudp eHoken |-N-m3onponmnaneramun - (14 wr,
0.03 Mmoib, 13% Beixoxn). CBOXKX-MC (ES®, Meron B): 3.14 mun, m/z 500.4 [M+H]*. 'H AMP
(400 MI'y, DMSO-ds) 6 13.36 (s, 1H), 8.70 (s, 1H), 8.07 (s, 1H), 7.94 (d, J = 9.0 I'y, 1H), 7.80
(d,J=79Tnu, 1H), 7.56 (dd, J = 8.9, 1.0 I'u, 1H), 7.49-7.40 (m, 2H), 6.96 (d, J = 8.4 I'y, 1H),
5.73 (s, 1H), 4.47 (s, 2H), 4.26 (t,J = 5.0 I', 2H), 3.91 (dq, J = 7.7, 6.5 'y, 1H), 3.84 (s, SH),

3.17(d,J=53Tu, OH), 1.09 (d, J = 6.6 'y, 6H).
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Craaus 1: 2-(3,5-audpom-1,2,4-Tpuazon-1-uia)3taHon
BFYN PactBop 3,5-nubpom-4H-1,2,4-tpuazona (500 mr, 2.2 MMons), 2-OpomM3TaHona
N~|\f>’Br (0.31 mu, 4.41 mmonb) u TpwdyTHIamuHa (0.92 M, 6.61 mmons) B DMA (8 mun)
j nepememuBanu npu S55°C B TeueHwe 24 W, U 3areM OTQPUIBTPOBBIBAIH.
"o PacTBopurens ynmamsuii 1MOA TNOHWKEHHBIM JIaBJICHHEM C  TIOJIYYEHHEM
BOCKOOOPA3HOTO JKENTOr0 TBEPAOrO BEIIECTBAa, KOTOPOE 3aTeéM O4YUINAIM C MOMOLIBIO
KOJIOHOUHOH (uaiu-xpomatorpadun (0-30% EtOAc B merponelinoMm 3¢dupe) ¢ monyueHuem 2-
(3,5-nubpom-1,2,4-rpuazon-1-un)sranona (356 mr, 1.31 mmonb, 60% BeIXOA) B BHAE Oenoro
teepnoro Bemectsa. 'H SIMP (400 MI'u, DMSO-de) § 5.02 (s, 1H), 4.19 (t, J = 5.3 'y, 2H), 3.74
(t,J =5.3Tm, 2H).
Craaus 2: 3,5-audpom-1-(2-Trerparuaponupan-2-uiaokcudTua)-1,2,4-tpuazon
Br\(/N/>—'Br K nepemernanaomy pactsopy 2-(3,5-nubpom-1,2,4-rpuazon-1-un)stanona (350
N-N

mr, 1.29 mmons) u 3,4-muruapo-2H-nupana (0.35 mu, 3.88 mmonps) B DMA (5

S mut) noGasisuin TsOH (22 mr, 0.13 MMOIIb), ¥ OJyYEHHYIO B Pe3yJIbTaTe CMeCh
0
nepeMelnBalu NIpU KOMHATHON TeMIepatype B TeueHue 16 4. PactBopurenb
0
YAQISAIN TOJ NMOHM)KEHHBIM [aBJIEHUEM, U IOJNYYEHHOE B PE3YyJIbTaTe ChIPOe

TBEPI0O€ BEIIECTBO OYHINAIU C MOMOIIBI KOJIOHOYHOH (diI-xpomarorpadumu,
amoupys 30-60% EtOAc B mnerponefiHom »>dupe, ¢ mnoaydeHueMm 3,5-mubpom-1-(2-
TETparuApONUpaH-2-uiokcudTi)-1,2,4-tpuazona (295 mr, 0.83 mmosb, 64% BBIXOI) B BHUIE
6enoro Tepaoro semectsa. 'H AMP (400 MI'y, DMSO-de) & 4.53 (t, J = 3.3 I', 1H), 4.42-4.25
(m, 2H), 3.91 (ddd, /= 11.0,7.1,4.0 'y, 1H), 3.72 (ddd, /= 11.0, 5.6, 4.0 I'u, 1H), 3.49-3.27 (m,
2H), 1.77-1.19 (m, 6H).

Craaus 3: N-[S-0pom-2-(2-TeTparuaponupaH-2-uiaokcudTui)-1,2,4-rpua3on-3-uial-4-xaop-

1-TeTparuaponupan-2-ua-uHaa30J1-S-aMuH

Cl H K nepemermmannomy pactopy 3,5-au0pom-1-(2-TeTparuaponupas-
N//jij/ N\r/N)7—Br 2-unokcmyTn)-1,2,4-rpuazona (157 mr, 0.40 mmonb) u 4-xjop-1-
N N-N TeTparnaponupaH-2-ui-uaaazoi-S-amuna (100 mr, 0.40 Mmoinb) B
C/O OS cyxom THF (2 mi) mpu -20°C B atmocdepe asora mobaisuiu
@ pactBop Ouc(tpumernncunmin)amuna Hatpus (2.0 M B THF) (0.40

v, 079 MMOnb), W CMeCh TMEpeMEIlNBaIl W OCTaBJUIN

Harpesatbcst 10 0°C B Teuenue 20 muH. Cmech OCTaHaBIMBAIU
HachleHHbIM BOHBIM pactBopoM NHiCl (5 mi) u skcrparupoBamu EtOAc (10 mu). Craom
pa3zeNsiy, ¥ BOIHBIN CJIOH JomonHUTeNbHO SKcTparaposanu EtOAc (1 x 10 mir). O6benHeHHBIE
opranuueckue BemiectBa BoICymmBamu (MgSOs4) u koHueHTpupoBamn. OpaH)KeBBIH KICHKHUN

OCTATOK OYHINAIN C MOMOIIBI0 KOJOHOUHON (puam-xpomarorpadum, smounpys 20-50% EtOAc B



225

neTpoJieHoM sdupe, ¢ noiydeHuem N-[S-Opom-2-(2-terparuaponupan-2-mioKcusTun)-1,2,4-
Tpuazon-3-wi|-4-xyop-1-rerparuaponupan-2-ui-uagason-S-amusa (130 mr, 0.23 mmonb, 59%
BBIXOI) B BUJIE JKeITO-0OpaHxkeBol cmoibl. CBIXX-MC (ES™, Meton A): 1.98 mun, m/z 527.3
[M+H]".

Craaus 4: 2-[4-[5-[(4-xs10p-1-TeTparuaponupaH-2-ui-uHAa30.1-S-ua)amuHo|-1-(2-

TeTParuaAponUupaH-2-uaoKcu3ITHI)-1,2,4-Tpuazon-3-uil-2-meroxkcudenoxcu|-/N-
H30MPONUJIALETAMH/

N-Uzonponun-2-[2-merokcu-4-(4,4,5,5-

R

\
cl O
No _N o terpametui-1,3,2-nnokcaboponan-2-
2 \(/ O
N\N N— % \’J< ’< win)penokcu |Jateramun (104 mr, 0.30 Mmonb), V-
HN

N
5 [5-6pom-2-(2-TeTparunponupan-2-
O
Q WoKkcuaTII)-1,2,4-Tpuazon-3-umnl-4-xaop-1-
@ TeTparuaponupas-2-uia-uaaazon-S-amus (130

mr, 0.25 mmonb) u kapOoHat kajwus (72 mr, 0.52
MMOJIb) cycrneHaupoBanu B 1,4-nuokcane (2 mu) u Bome (0.5 mur). PeakumoHHyro cMmech
nerazupoBanu  OapOoTupoBaHuem  a3oroMm.  3arem  pobaBmsuu  [1,1'-Ouc(mu-mpem-
oytundochuno)peppoueH | nuxnopnamwtaauii (II) (16 wmr, 0.02 MMoap) ¢ mnociaenyroomei
JIOTIOJIHUTENBHOMN Jiera3aliiel, 1 3aTeM peakMOHHYI0 cMech Harpesanu 10 80°C B TeueHue 18 u.
Peakuuio BrIMapuBajy MO BAKYyMOM Ha CHJIMKAresie U OYMIIAIN ¢ TIOMOIIBIO Xpomarorpaduu
Ha cuimkarese, smoupyst 30-100% EtOAC/nerponetinbiM 3dupom, ¢ nonyderueM 2-[4-[5-[(4-
XJI0p-1-TeTparuaponupan-2-mi-uHaa30J-5-mi1)aMuHoO |- 1 -(2-TeTparuaponupaH-2-UIOKCHITHII )-
1,2,4-tpuazon-3-uil-2-merokcudeHokcu|-N-uzonpomunaneramuga (52 mr, 0.07 mmonb, 30%
BBIXOM) B BH1E OnenHo-kopuuHesoii cmonsl. CBOXX-MC (ES™, Meton A): 1.98 muH, m/z 668.6
[M+H]".
Ipumep 242: 2-[4-[5-[(4-xa0p-1H-unaa3zoa-5-uia)amunol-1-metui-1,2,4-rpuaszon-3-uij-2-
MeTOKCH(peHOKCH]-N-(2-MeTOKCHITHII)alleTAMU/
o \O 2-MetokcustunamuH (0.16 mii, 1.81 mMmonb)
No _N 0 nO0ABJISUTH K PAcCTBOPY/CYCTIEH3UU METHIT 2-
@fj*’»’@%« e .
N N=N N [4-[5-[(4-xnop- 1 H-unna3on-5-un)amMuHo|- 1
H ——\’O\ metui-1,2, 4-Tpuazon-3-mn|-2-
merokcudenokcu |Janerara (80 mr, 0.18 mmone) B THF (1 M) u mepememusanu npu 25°C B
teueHne 16 4. Peakuuro paszOasisuim Bomoit (20 mut), U MOJy4YeHHOE B PE3yJIbTaTe TBEPHOE
BEIECTBO OTQWIBTPOBBIBATIHN. TBepIOe BEIIECTBO IOMOJHUTENBHO NPOMBIBAIA BOAOH U
BBICYLIIMBAJIA TOJl BBICOKMM BaKyyMOM B TeueHHe 16 u ¢ momyueHueMm 2-[4-[5-[(4-xmnop-1H-

WHJA30J1-5-11)aMuHO |- 1 -metun-1,2,4-tpuazon-3-mi]-2-mMeTokcupeHokcn|-N-(2-
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metokcuaTUm)aneramuaa (59 mr, 0.12 Mmonb, 66% BbIXON) B BHJIE OEKEBOTO TBEPAOTO BELIECTBA.
CBDXX-MC (ES*, Meton B): 2.98 mun, m/z 486.4 [M+H]". 'H AMP (400 MI'u, DMSO-ds) &
13.38 (s, 1H), 8.46 (s, 1H), 8.09 (s, 1H), 7.93 (t,/ = 5.7 I'y, 1H), 7.61-7.52 (m, 2H), 742 (d, J =
2.0Twu, 1H), 737 (dd, J = 8.3, 19T, 1H), 6.94 (d, J = 8.4 I'y, 1H), 4.49 (s, 2H), 3.82 (s, 3H),
3.77 (s, 3H), 3.37(dd, J = 6.7, 5.2 ', 2H), 3.33-3.28 (m, 2H), 3.25 (s, 3H).
Craaug 1: metua 2-[4-[5-[(4-xnop-1H-unaazon-S-un)amunol-1-meruna-1,2,4-rpuazon-3-uil-
2-meToKCH(PEHOKCH|aneTaT
o \o Xnoposomopon (1.25 M B MeOH, 2.05 mn, 46.79
H N >’©»O o MMOJIb) A00aBysAIM K pactBopy 2-[4-[S-[(4-xmop-1-
N\//j©/ \Nri N/ \———< TeTparuaponupaH-2-ui-uHAA30J-5-1i1)aMuHoO |- 1-
H d o~ metui-1,2 4-tpuazon-3-unl-2-
metokcudenokcu|ykcycHor kuciaotel (400 mr, 0.78 mmonb) B MeOH (1 mi) mpu 25°C u
nepeMelIBalId NIPU KOMHATHON TemmepaType Ha NpoTsikeHuHu Houu. [lononnurenpHelil 4.0 M
HCI B nuoxcane (1.0 mir) moOaBisiiy K peakLuy U epeMelInBaIi IPU KOMHATHON TeMIepartype
B TeueHue 2 4. Peaximio pa30aBisim IUATWIOBBIM 3(QUPOM M (QHIBTPOBAIN, MPOMBIBAIH
AUATHIIOBBIM 3(QHPOM U BBICYLIMBAIM C MONy4YeHHEM MeTn 2-[4-[5-[(4-xnop-1H-unpaszon-5-
wi)amMuHo |- 1 -metun-1,2,4-rpuazon-3-uin]-2-metokcud enokcu Janerara (240 mr, 0.54 mmosb, 69%
BBIXO/) B BHzE OnenHo-kopuuHeBoro teepaoro semectsa. CBIXX-MC (ES™, Meron B): 1.42
MuH, m/z 443 3 [M+H]". 'H SIMP (400 MI', DMSO-ds) § 9.26 (s, 1H), 8.14 (d, J = 0.7 ', 1H),
7.61-7.55 (m, 2H), 7.42 (d,J = 2.0 I'u, 1H), 7.36 (dd, J = 8.4,2.0 'y, 1H), 6.93 (d, J = 8.5 I'Ly,
1H), 4.82 (s, 2H), 3.82 (s, 3H), 3.81 (s, 3H), 3.69 (s, 3H). 1H oOmeHHbIil.
Coenunenns B Tadauue 19 Hike NOTy4eHbI CIOCOOOM, aHAJIOTUYHBIM OMIUCAHHOMY BBILIE.
Ta6auna 19
Mpumep Crpykrypa KX- 'H AMP
MC

TH SIMP (400 MI'w, DMSO-
de) 8 13.37 (s, 1H), 8.46 (s,

Meton
1H), 8.09 (s, 1H), 7.88 (t, J

\ B, 2.74
- 0 ~5.7Tn, 1H), 7.56 (q, J =
243 N N@o 0 M sor 2H), 7.42 (d, J = 1.9
% = 9T, , 7. ,J =1
"y \N(‘N/ X mz ol 1H), 7.37 (dd, J = 8.3
/ HN H) b . 2 - M

H NooH | 4724
1.8 'y, 1H), 6.95 (d, J — 8.4

[M+H]"

T'u, 1H), 4.49 (s, 2H), 3.82
(s, 3H), 3.77 (s, 3H), 3.43 (¢,
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J=6.0Tn, 2H),3.21(q,J =
5.9 I'y, 2H). OH He

HaOIronaNCs

Ilpumep 244: 2-[4-[S-[(4-xa0p-1H-unaa30a-S-uia)amunol-1-metui-1,2,4-rpuaszon-3-uij-2-
MeTOKcnq)eHOKcn]-N—(2-MeT0Kcn3TnJ1)aueTaM1m
N-Wzonponun-2-[4-[5-[(1-reTparunponupas-2-
N//I/\( >/@’ wimupaszono| 3,4-c¢ lnupuans-5S-wmn)amuHo |-4H-
\H 2N N\N ’< 1,2,4-tpuazon-3-wun|peHokcu|aueramun (9 wr,
0.02 MMOJIBb) EpEMEIINBAJIHM B PACTBOPE XJIOPOBOAOPOAA - MeTaHoia, 1.25 M (2 mi, 2.5 Mmmonb)
Ha NPOTSDKEHUU HOYU. PacTBOpUTENM yAasiv MOJ MOHM)KEHHBIM JaBJIEHUEM C MOJTyd4eHueM N-
uzonponmi-2-[4-[S-(1H-nmupasono|3,4-c|nupunun-S-unamuno)-4H-1,2,4-rpuazon-3-
wi|peHokcu |aneramuna runpoxiopuna (8 mr, 0.02 mmoinb, 99% BbIXOR) B BUAE KOPUYHEBOTO
teepnoro semectsa. CBIXKX-MC (ES*, Metox B): 2.72 mun, m/z 393.3 [M+H]". 'H SIMP (400
MI'u, DMSO-d6) & 11.00 (s, 1H), 9.05 (s, 1H), 8.32 (s, 1H), 8.13 — 7.92 (m, 3H), 7.86 (s, 1H),
7.15-7.01 (m, 2H), 4.53 (s, 2H), 3.94 (s, 1H), 1.09 (d, J = 5.3 I'y, 6H).
Cranus 1: metuu 4-|2-(M30NpONUIAMHUHO)-2-0KCOITOKCH|0eH30aT
K nepememanHoMy pacTBopy 2-xj0p-N-uszomnponuiamneramuzia (602
@ \,__/< mr, 4.44 MMoutb) 1 MeTuI 4-rupokcudensoata (500 mr, 3.29 MMOIIb)
’< B DMF (18 mu1) mpu koMHaTHOU Temmepatype B armochepe N
nobGassin kapoonat kaius (1817 mr, 13.15 mmois) onnoit mopumeii. Cmech Harpesanu ripu 80°C
Ha IPOTSKEHUU HOUM, oxJakaanu u pasnersuiu mexay EtOAc u H,O. Cnou pa3aensnu, 1 BOIHBIHI
cnoii skcrparuposainu EtOAc (2x). OObenuHeHHbIe OpraHryeckue Bemectsa nmpombiaiu H>O u
paccosioM, BbICymuBaiKu ((a3oBbI pasgenuTenb) W KOHIEHTPUPOBAIM C MOJYYCHUEM
HEOUHIIIEHHOTO MeTHI 4-[2-(M30mpoIuiIaMruHO)-2-0Kco-3ToKcH |6en3oara (870 mr, 3.18 mmoub,
97% BbIxon). XKX-MC (ES™, Meron C): 2.32 mun, m/z 252.0 [M+H]".
Craagus 2: 2-[4-(5-aMnH0-4H-1,2,4-Tpna30.11-3-n.r1)q)eﬂoxcn]-N—n30nponn.11aueTaan(
nepeMeIaHHOMY pacTBopy aMHUHOTYaHHUIMHA
>’®f \,4 rugpoxiopuna (1148 wmr, 10.38 mmonp) B Oe3BOIHOM
4< meranone (12 wmu), oxmaxpeHHomy npo 0°C, noGasisam
merokcua Hatpus (5.2 mu, 10.38 mmonp). Oxnaxparomyro OaHIO 3aTeM YOAISAIH, U CMECh
nepeMeInuBaIn P KOMHATHOH Temreparype B Teuenue 10 muH. JloOaBisiiu pacTBop MeTHI 4-
[2-(u30omponunaMnHo)-2-okco-3Tokcu |6ensoara (870 mr, 3.46 mmonb) B Oe3sogrom MeOH (8
MJI), W peaknuro HarpeBanmu mnpu 605°C Ha mnporsokeHuH Houd. CMmech OXJaxkaand |

KOHLIEHTPUPOBAJIN TNOJ MNOHMXKEHHbIM nasieHueM. Ocrtatok paszgemsuin Mexay EtOAc u
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HaceimenHbiM NaHCO;. Cnou pasgensiiu, w BOAHBIA ciod skctparupoBain EtOAc (2x).
OOpenuHeHHBIE OpraHWYECKHEe OKCTPAKTHl  BBICYIIHBATH  ((a3oBbI  pasgenurens) U
KOHIEHTPUPOBAJIM TIOJ TMOHWXEHHBIM JaBJICHHEM C mojyderneMm 2-[4-(5-ammuno-4H-1,2.4-
Tpuazon-3-wi)penokcu]-N-nzonpormianeramuna (398.5 mr, 1.45 mmons, 42% BBIXON) B BUIE
xentoro Teepaoro semectsa. CBIXX-MC (ES™, Meton A): 1.33 mun, m/z 276.0 [M+H]".
Cragna 3: N-mzonponui-2-[4-[S-[(1-TerparnaponupaH-2-uanupasoJio|3,4-clnupuaun-5S-
win)amuno|-4H-1,2,4-tpua3zon-3-ui|penoxcu]aneramun
H H B Buany sarpyxamu 2-[4-(5-amuno-4H-1,2,4-

7 Xy NN o) 0]

N\/I/\( T )’O— \__,/( TpHra30J-3-ui)peHokcu|-N-
CN AN TN HN usonponmianeramun (100 mr, 0.36 mmonb),

O

mpem-6ytoxcun Hatpus (73 mr, 0.76 Mmons), 5-
Opom-1-Terparunponupan-2-ui-nupazonol 3,4-
c]mupuaun (133 mr, 0.47 mmonb) U mpem-0yTanon (4 M) U Aera3supoBaIH B aTMochepe a3oTa.
3arem pobGaemsim  nammanuii  (II) xmopun  (2-amuHOodTHN)OeH3eHHA -  Ouc(2-meTun-2-
nponauun)(2',4',6'-rpunsonponui-2-6udenmnmn)ocdun (1:1:1:1) (5 mr, 0.01 mmos) u o6uc(1,1-
aumetwTin)[2',4',6'-mpuc(1-metunstun)[ 1, 1'-6udennn|-2-un]-pochun (4 mr, 0.01 mMmodb).
Buany repmernyHO 3akpbiBanu, U peakuuo HarpeBanu npu 90°C Ha MNPOTSKEHHUH HOYH,
OXJIKAAIH, (GUIBTPOBAIH Yepe3 (a30BbIi pa3ieNnuTeNb U KOHLIEHTPUPOBAIH IO/ TOHN)KEHHBIM
nasyieHreM. CpIpoii MaTepUas OYHINAIH C TOMOIIBIO KOJOHOYHOMH (uii-xpomaTtorpaduu (Si02),
smoupyst 0-6% MeOH B DCM, ¢ nonyuennem N-mzomnponmi-2-[4-[S-[(1-reTparugponupas-2-
winupasono| 3,4-cnupunus-S-un)amuno|-4H-1,2,4-rpuazon-3-un|penokcu|aneramuna (9 wr,
0.02 mmonb, 5% Beixon). CBOXX-MC (ES™, Meron A): 1.54 mun, m/z 477.4 [M+H]".
Ipumep 245: 1-|6-[5-[(4-xnop-1H-unnazon-S-un)amunol-1-merun-1,2,4-rpuazon-3-uu|-3,4-
auruapo-1H-u30xuHoIMH-2-1]-2-MeTHI-nponaH-1-o1

4-Xnop-N-[2-metun-5-(1,2,3,4-

2T

‘2, TETPArHIpPOU30XUHOIUH-0-11)-1,2,4-Tpra3on-3-ui|-
/\/©/ N/ IH-unpazon-5-amun  (0.82 wmyj, 0.13  mMmoIb)

N
pactBopsuiu B DMF (2 ™). [obGasmsmu N, N-

mmmzonpormTHiaaMue - (0.05 mi, 026 Mmonb) ¢ mochenyromuM - 100aBieHHEM

,
u3o0yTupuxyopuaa (0.01 mi, 0.11 MMoub). Peakiuto ocTaBIIsIN EPEeMeITuBaThCS B Te4eHHe 15
MuH ¥ pasdasisuin HackimeHHbIM NH4Cl. Jlo6asnsmu DCM, u ciou pasnensuin. BonHbli cioit
skctparupoBann DCM. OObennHeHHBIE OpraHuyeckue ciou BbicymmBaimn Hax NaxSOs,
(UIBbTPOBAIN U KOHIEHTPUPOBAJIH IO/ TOHMKEHHBIM J1aBieHneM. OCTaTOK OUHIIAIN C TOMOILIBIO

KOJIOHOUHOM  udin-xpomarorpadum, smoupys 5-100% (1/10  meranon/aTunanerar B

nerposieiiHoM 3¢dupe) ¢ nonyderuem 1-[6-[5-[(4-xnop-1H-unnazon-5-un)amuno]-1-metmn-1,2,4-
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Tpuazon-3-un|-3,4-nurunpo- | H-n3oxunonun-2-mn|-2-mMetun-nponas-1-ona (45 wmr, 0.1 mmons,
76% Boixon). CBOKX-MC (ES*, Meton E): 3.42 mun, m/z 450.3 [M+H]". 'H SIMP (400 MI'L,
DMSO-ds): 13.40 (s 1H), 8.50 (s, 1H), 8.10 (s, 1H), 7.69-7.52 (m, 4H), 7.20 (d, J 8.0 I'ry, 1H), 4.71
(s, 0.8H), 4.60 (s, 1.2H), 3.78 (s, 3H), 3.75-3.62 (m, 2H), 3.01-2.91 (m, 1H), 2.87 (t, J 5.3 I'yy,
1.2H),2.76 (,J 5.3 'y, 0.8H), 1.04-0.97 (m, 6H). AMP nonreepauna Hanuaue poramepos 0.8/1.2.

Coenunenus B Tadaune 20 Hipke monydanu CiocoOOM, aHAJIOTHYHBIM ONMMCAHHOMY BBILIE.

Tao6auna 20
Mpumep Crpykrypa KX- 'H AMP
MC
'H SIMP (400 MT', DMSO-
ds): 13.39 (s 1H), 8.50 (s,
1H), 8.10 (s, 1H), 7.69-7.52
Merton
(m, 4H), 7.20(d, J 8.0 I'y,
B, 3.33
- 1H), 4.90 (s, 0.85H), 4.61 (s,
H N MUH,
246 N N 0 1.15H), 3.89 (t,J 5.4 I'L,
N \Nr/ m/z 1.15H), 3.78 (s, 3H), 3.66 (tJ
N ~N . , 3.78 (s, ,3.66(t
H g 448 4
54Ty, 0.8H), 291 (t,J 5.3
[M+H]"
I'u, 1.2H), 2.76 (t,J 5.3 'y,
0.8H), 2.10-2.01 (m, 1H),
0.78-0.68 (m, 4H).
TH SIMP (400 MT', DMSO-
de): 13.38 (s, 1H), 8.48 (s,
1H), 8.10 (s, 1H), 7.71-7.53
Merton
(m, 4H), 7.24-7.17 (m, 1H),
B,3.13
4.65-4.56 (m, 2H), 3.79 (s,
al NH MUH,
247 H N—( 3H), 3.71-3.65 (m, 1H), 3.61-
5 NYN @) m/z
N 7 3.54 (m, 3H), 3.33-3.22 (m,
N N 519.5
H 2H), 2.88 (t,J 5.6 'y, 1H),
[M+H]
2.79 (1,3 5.6 T', 1H). 1 NH
CHOCOOHBIN K OOMEHY He
HaOJIFO IaJICs..

IIpomexyTouHOe coeanHeHune 66: 1-TeTparuaponypaH-2-ujianHAA30J-S-01




230

OH MertancynbdonoByro kuciaory (0.02 wmu, 037 wmMonb) HO0aBISLIH K
nepeMermanHoMy pactBopy |H-unpazon-5-oma (0.5 1, 3.7 mmonb), 3,4-

nuruapo-2H-nupana (0.34 mn, 3.73 mmons), DCM (20 mn) u THF (20 mu)

o
s

pyU KOMHATHOH TemmepaType B arMmocdepe a3ora. PeaklMOHHYIO CMeCh
nepeMeInBaIy NPU KOMHATHOM TeMIiepaTtype B TedeHue 72 4. PacTeBopurenb ynansiiau MOf
BaKyyMOM, M OCTaTOK pazzersuiu mexxay Bonoi (100 mir) u DCM (100 mir). Opraauyeckuii cioi
OTAEJSUIM, BBICYLIMBAIN Haj CyJb(aTOM HATPHUs, U PACTBOPUTENb YA IO BAaKyYMOM.
OcTaTok O4MIIAIN ¢ MOMOIIBI0 KOJOHOYHON (udII-XxpomMaTorpaguu Ha CUIHKaresne, smoupys 0-
100% EtOAc B merponeiiHOM 3dupe, ¢ moaydeHHeM l-TeTparuaponupan-2-uinHaa30i-5-ona
(442 wmr, 2.03 mmonb, 54% BeIxox) B Bune Oenoro Teepaoro Beuiectsa. CB2XXX-MC (ES+, Meton
A), 1.34 mun, m/z 219.1 [M+H]".

IIpome:kyTOouHOE coeanHeHue 67: 1-terparumaponupaH-2-uianupasono|3,4-b]jnupugun-5S-

AMHH

y x VHz2  Cycnensuto  S-nutpo-1-TeTparuaponupan-2-un-nupaszonol3,4-bnupununa

N N (1.2 1, 483 mmonp) B EtOAc (12 mn) u 10% mnamnaaus Ha yriepogHOM
C/O Hocutene (cyxoi, 0.03 r, 0.3 MMOJIb) SHEPTHYHO MEPEMEIINBAIN B TEUECHHE
6 4 mpu KOMHATHOW Temrepatype o nasiaenuem 1 atmocdepa Hz. Cmech

¢unsrposamu uepes Lienur™

, 1 (UIBTPAT BBIIAPUBAIHN C MOJyUYEHHEM l-TeTparuaponupan-2-
winupasono| 3,4-bnupunun-5-amuna (1.05 r, 4.8 Mmmounb, 99% BbIxon) B BUAe OECLBETHOMH MEHBI.
CB2XX-MC (ES+, Meton A): 1.04 mun, m/z 219.3 [M+H]+.

Cranus 1: S-HuTpo-1-TeTparuaponupan-2-uia-nupasono|3,4-blnupuaun

O K cycnensun S-uurpo-1H-nupaszono|3,4-bmupununa (1 r, 6.1 Mmmone) B

N4 | N NtO‘ DCM (12 mi) nobGaBisiin p-TONYOJICYIb(OHOBY KHUCIIOTY, MOHOTHAPAT
NN (0.12 1, 0.61 mMmomp), W pacTBOp MNEPEMELINBAIN TPU KOMHATHOM
C/o TeMneparype. 3ateM MeuieHHO nodamisuiu 3,4-puruapo-2H-mupan (1.7

w1, 18.3 MMOJIB), U pEaKIIOHHYIO CMECh MEPEMEIINBAIH IPH KOMHATHOM
temneparype B TedeHre 1 4. CMech 4aCTUYHO BBINTAPUBAIH U OYUIIATN C TOMOIIBIO KOJIOHOYHOU
xpomarorpadun Ha cumkarene, smoupys 10-50% EtOAc B nerponefinoM 3dupe, ¢ monyueHrnem
5-autpo-1-Terparunponupan-2-uin-nupaszono| 3,4-bmupununa (1.2 r, 4.8 mmons, 79% BbIXOH) B
BHIIE HE coBceM benoro Teepaoro Bemectsa. CBOKX-MC (ES™, Meton A): 1.60 mun, m/z 249.1
[M+H]".

IIpomekyTouHOE coeqnHeHue 68: 6-meTu-1-TeTparnaponupan-2-uji-uHAa30J-S-aMHH
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NH,  Cycnensmuro 6-mMeTmi-5-HUTpO-1-Terparuaponupan-2-mi-uagasona (1250
mr, 4.78 mmonb) B EtOAc (12 mn) u 10% mnamnaaus Ha yriiepomgHOM

Hocutene (cyxoii, 0.03 r, 0.3 MMOJIb) SHEPTHYHO MEPEMEIINBAIIH B TEUEHUE

=z
N
) pd ;

18 u mpu kKOMHaTHOW TemmepaType mox namBieHueM | armocdepa Ha.
Cmech QunbTpoBanu uepe3 Llemut™. @uubTpaT KOHLEHTPMPOBANM MOA TOHUKEHHBIM
JaBJIEHNEM U OYMIIAJIN C TIOMOIIBIO KOJOHOYHOH XpomaTorpaduu Ha criuKarene, smoupys 10-
70% EtOAc B merponeiiHoM 3¢dupe, ¢ nmonyueHHeM KOPUIHEBOTO Macia, KOTOPOe PacTUPAIH C
IVSTUIIOBBIM 3(PUPOM C MOJTydYeHUEM O-MeTHII- 1 -TeTparuaponupaH-2-mi-uHaa3oi-5-amuHa (833
mr, 3.6 MMoib, 75% BbIXOM) B BUaE GexeBoro Teepaoro semecrsa. CBOXX-MC (ES™, Meron
A): 1.07 mun, m/z 232.2 [M+H]".
Craaus 1: 6-MeTHI-S-HUTPO-1-TeTparugponupaH-2-uja-uHAA30.1
: K xpemoBoii cycnensuu S-uutpo-1H-nupazono[3,4-b|nupununa (1.00 r,

N//ﬁ\l "0~ 6.1 mmounp) B DCM (12 M) nobasnsiimu p-TonyoncyabhOHOBYIO KHCIIOTY,
N
O

moHoruzapar (0.12 r, 0.61 mMMoOnb), M pPacTBOpP MNEpPEeMELIMBAIN IPH

KOMHATHOI TeMmneparype. 3areM MeayieHHO nobasnsiiu 3,4-nurunpo-2H-

nupas (1.7 mi, 18.3 MMOIB), ¥ PEaKIIOHHYIO CMECh MEPEMELINBAIH TIPH
KOMHATHOM TeMrepaTtype B TeueHHe yaca. CMech YaCTUYHO BBINAPUBAJIM U OUUIIAIU C IOMOLIBIO
KOJIOHOYHOM XpomaTtorpaduu Ha cunukarese, simoupys 10-50% EtOAc B nerponetinom sdupe, ¢
NOJIy4eHUEM S-HUTPO-1-TeTparuaponupan-2-mwi-nupa3ono|3,4-b]nupununa (1.2 r, 4.8 mMmob,
79% BbIXOM) B BUAE He coBceM Oemoro Teepaoro emectsa. CBOKX-MC (ES™, Meron A): 1.79
muH, m/z 262.1 [M+H]".

IIpomekyTouHOE coequHeHue 69: 3-meTui-1-TeTparnaponupan-2-uji-uHAa30.J1-S-aMIH

NH Cycnensuto 3-MeTriI-5-HuTpo- 1 -Terparuaponupan-2-wi-uxaaasona (620 mr,
2
/4

N 2.4 mmonb) B EtOAc (40 min) u 10% nammanust Ha yriiepOIHOM HOCHTENE

N

N
(65% Bnaxxuocth, 400 Mr) 3HEPrUYHO MEepeMeIInBaIn B TedeHne 18 4 mpu

o KOMHATHOW Temnepatype mnox naeieHuem 1 atmocdepa Hr. Cwmech
¢unbrposanu uepes Llenut™. @uUbTpaT KOHIEHTPHPOBAIH MOJ MOHMKEHHBIM JIABIEHUEM C
NOJy4eHHUEeM 3-MeTuil-1-Terparuaponupan-2-mwi-uanason-S-amuaa (540 mr, 2.3 mmons, 98%
BBIXON) B Buje po30oBoro teepuoro semectsa. JKX-MC (ES*, Meron F), 1.50 mun, m/z 232.1
[M+H]".

Craaus 1: 3-MeTHI-S-HUTPO-1-TeTparugponupaH-2-uji-uHIa30.1
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(',\?p PactBop 3-mertmn-5-uutpo-1H-unpazoma (500 wmr, 2.82 wmmoub)

N4 “O~ obpabateBanu p-tonyoscyibhonamunom (48 wmr, 0.28 mmons) u 3,4-
N nurunpo-2H-mupasom (039 wmy, 423 MMONb) TP KOMHATHOH
0 TeMIepaType W OCTaBJSUIM TEPEeMEINNBAaThCS HA MPOTSHKEHUH HOYH.

PeakiinonHyo cMech HeWTpanu3oBaiu HachllieHHbIM BOAHbIM NaHCOs
(100 m) u 3arem skcrparupoBanu DCM (50 mn x 3), oOpennHEeHHBIE OpPraHUYECKHE CJIOU
BeIcyiinBanu Haj Na;SO4 U BelnapuBaiu noj BakyyMoM. CrIpoe BEIeCTBO OUUIIAIH C TOMOLIBIO
KOJIOHOUHOM xpomarorpaduu Ha cuimkarene, smoupys 10% EtOAc B merponeitHoMm s¢upe, C
NOJy4eHUuEeM 3-MeTHII-S-HUTpPO-1-TeTparunponupas-2-un-uagasona (640 mr, 2.45 mmons, 87%
BbIXON) B Buae Oenoro Teeprporo Bemectsa. JKX-MC (ES™, Meron F), 3.74 mun, m/z 262.1
[M+H]".

IIpome:kyTouHOe coeanHenne 16: 4-3Tui-1-reTparugponupan-2-uji-uHaa3o/i-S-aMmuH

Cycniensuto 1-terparuaponupas-2-mi-4-BUHUINHAA30-5-amuHa (17 r, 70

y NH,  mmonp), pactBopennyro B MeOH (150 min), u 10% namwtagust Ha

N o
N yriepogHoM Hocurene (cyxoii, 0.7 r, 7 MMOJIb) SHEPIUYHO MepeMeLINBAIN

’

o B TeUeHHE 2 4 MPU KOMHATHOW TeMIiepaType noa nasjieHueM 1 atmocdepa

H,. Cmech QunbTpoBamu uepe3 Llenur™. ®uabTpaT KOHLEHTPUPOBATM
IO TOHM)KEHHBIM MaBJICHHEM M OYHINAJH C MOMOIIBIO KOJIOHOYHOH Xpomartorpaguu Ha
cunukarene, smoupys 10-60% EtOAc B merponeiitHom 3¢upe, ¢ moiaydeHueM 4-3Tui-1-
TeTparuaponupan-2-uwi-uaaazoi-S-amuaa (7.9 r, 32.2 mmonb, 46% BbIXON) B BUAE Macia.
CBOXX-MC (ES", Meton A): 1.06 mun, m/z 246.5 [M+H]".

Craaus 1: 1-Terparuaponupan-2-ui-4-BHHUJIHMHAA30JI-S-aMHH

X 4-bpom-1-terparuaponupan-2-mwi-uagaszon-S5-amua (30 r, 101 mMmonb),

4 NH2  rpudrop(surmm)Gopar (1-) xamus (20.35 1, 151.96 mMMonb) u KapGoHAT
N\N ne3ust (99 r, 304 mmoub) cycienaupoBanu B 1,4-guokcane (750 mi) u Boze
o (250 mu1) M MONHOCTBIO nerasupoBaiu, OapOoTupyst azorom. JlobOasisuu

kommieke [1,1'-0uc(mupenundocduno)dpeppouet|namaauii (II) xmaopun
nuxjopmetrad (2.1 r, 2.5 MMOJIb) ¢ TIOCNIENYIOMIEH TOMOMHUTENBHON Nerasamnueii, U peaxiuro
Harpesaiu 10 100°C B Teuenne S5 u. Peakumro oxnaxknanu, 3areM pazdasisimm S00 mu EtOAc u
250 Mn HACHILEHHBIM pacCcoJOM. PeakIMOHHYI0 CMeCh (HIBTPOBAIM, Ppa3eNsIf, |
OpPTaHUYECKHE BEIIECTBA BHICYLITHBAIN HAJ CYIb(aToM HaTpusi, GUIBTPOBAIN U BHITAPUBAIIH MO
BAKYyMOM C IIOJy4Y€HHEM KOPHYHEBOIO Macjia, KOTOpO€ TOJBEpPrajid KOJOHOUYHOM
xpoMmarorpadun Ha cunukarene, smoupys 0-60% EtOAc B merponelinoM 3¢gupe, ¢ monydeHueM
I-terparunponupan-2-wi-4-suHIINHAa300-5-amuHa (19.3 T, 75.4 MMonb, 74% BBIXOI) B BHIE

macna. CBOXX-MC (ES™, Meron A): 1.21 mun, m/z 244.4 [M+H]".
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IIpomexkyTouHoe coeaunenue 70: 3-xyop-1-rerparnaponupan-2-uia-HHAa30J1-S-aMuH

Cl Cycniensuto 3-xj0p-5-HuTpo- 1 -rerparuaponupan-2-un-unaszona (2.5, 8.9
NH,

N mmonb) B EtOAc (50 mim) u 10% nannanus Ha yriaeponHoM Hocurene (65%

=z \?

BJIAYKHOCTb, | T') SHEPTrUYHO NEPEMEIINBAIN B TeUeHNE 18 4 mpu KOMHATHOMN
C/O TemMrieparype nox aasineaueM 1 armocdepa Hy. Cmech dpumpTpoBanu uepes
Lenur™. ®uibTpaT KOHLEHTPUPOBANH TOJ MOHMKEHHBIM NaBJEHHEM U
OUHIIAJIN C MOMOIIBIO KOJIOHOYHOH XpomaTorpadun Ha cuiukarene, smoupys 15-25% EtOAc B
NeTpoJIeHHOM 3¢upe, ¢ moaydeHuem 3-xyop-1-rerparunponupan-2-mn-uHga3on-5-amusa (1.4 ,
63% BBIXOM) B BUME *ENTOro TBepaoro semectsa. 'H IMP (400 MI'u, DMSO-d¢) & 7.47 (d, J =
89Ty, 1H), 6.91 (dd, J =9.0, 2.1 I'y, 1H), 6.61 (d, J = 2.0 I'u, 1H), 5.67 (dd, J = 9.7, 2.5 I'ny,
1H), 5.12 (s, 2H), 3.90 — 3.81 (m, 1H), 3.76 — 3.58 (m, 1H), 2.35 —2.20 (m, 1H), 2.05 — 1.86 (m,
2H), 1.77 - 1.63 (m, 1H), 1.54 (m, 2H).

Craaus 1: 3-xa0p-S-aHurpo-1-TeTparuaponupan-2-uji-uHaa3oJ1

cl O PactBop 3-xsop-5-Hurpo-1H-unnasona (5 r, 25.3 MMonb) oOpadaTeiBann
N>/t©/ N‘O‘ p-Tonyouncyib)OHOBOM KHCIOTOM (435 mr, 2.5 mmonb) u 3,4-nurunpo-2H-
N nupaHoM (3.5 mut, 38 MMOJIb) MPU KOMHATHOW TEMIIEPAType U OCTAaBJISLIH

C/o nepeMennBaThes B TeueHue 18 4. PeaklMOHHYI0 CMech HEUTpaIu30BaIu

HaceimeHHbIM BogHbIM NaHCO3 (100 mir) u 3atem skcrparuposaniu DCM
(3 x 100 mu). OObenUHEHHBIE OPTrAaHUYECKHE CJIOU BBICYLIMBAIN HAA CyJb()aToM HATPUs U
BbIMApUBAIM 1oA BakyyMoM. ChIpoe BELIECTBO OUHILIAJIA C IOMOIIBIO  KOJOHOYHOM
xpomarorpaduu Ha cunukarese, smoupys 10-20% EtOAc B meTponeitHoM 3¢upe, ¢ monydeHueM
3-xJ10p-5-HuTpO-1-TeTparuaponupan-2-ui-unnazona (5 r, 17.8 mmons, 70% sbixon). 'H SMP
(400 MI'u, DMSO-ds) 6 8.62 (d, /= 2.1Tu, 1H), 836 (dd,/J=9.3,22Tu, 1H),8.05(d,J =93
I'u, 1H), 6.00 (dd, J =9.5,2.2 T, 1H), 3.94 —3.84 (m, 1H), 3.85 - 3.68 (m, 1H), 2.38 —2.24 (m,
1H), 2.08 — 1.97 (m, 2H), 1.82 — 1.66 (m, 1H), 1.65 — 1.51 (m, 2H).

IIpomesxkyTouHoe coequnenue 71: 3-gprop-1-rerparuaponupan-2-uji-uHaa301-S-aMuH

R K cycnensuu 3-¢pTop-5-auTpo-1-rerparunponupan-2-mi-uagaszona (800 mr,
N>/\/©/ e 3.02 mmonp) B EtOH (30 mut) 1 Bozge (5 mur) nobasisiu sxene3o (842 wmr, 15.1
N MMOJIb) U XJIopua aMMoHus (484 mr, 9.0 MMOJB), U CMECh HarpeBaId MPHU
C/O 70°C B TeueHue 3 4. Peakmuro OxJjaknalid 10 KOMHATHOW TeMIIepaTyphl,

nobasmsuiu EtOAc (50 mut), u cmech mepeMemuBaiu B Tedenue 10 MuH,

o ™ o
3atem QuibTpoBanu yepes cioi Llemura ™. OObenMHEHHBIH (QUIBTPAT MPOMBIBAIA PACCOJIOM,
BBICYIIMBAJIIM HAJ CyJb(aTOM HATPUsi W KOHLEHTPHUPOBAIM C TMOJydeHueMm 3-¢rop-1-
TeTParuapONHpan-2-ui-uHaazon-S-amuaa (560 mr, 2.4 mMmonb, 79% BBIXOI) B BHUIE KEJITOTO

tBepaoro Bemectsa. JKX-MC (ES™, Meton F), 2.21 mun, m/z 236.1 [M+H]".
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Craaus 1: 3-¢prop-S-uurpo-1H-unaazon

= O K pactBopy S-mutpomnHmazona (6 r, 5.63 MMonb) B aneToHUTpUI (8 M)
N>/I>/ No- nobasmsmu Selectfluor (13.03 r, 36.8 MMOJIb) U YKCYCHYIO KHCIOTY (8 MiT).
H PeakunoHHYI0 CMeCh HarpeBaJii B YCIOBHSIX MHKpPOBOJH mpu 150°C B

Teyenne | u. Peakumio ocraHaBimuBanu Bomod u skctparupoBain EtOAc. OObenuHeHHBbIC
OpPraHUYECKHE CJIOM BBICYIIMBAJIM HaJa CyJb(aTOM HATPUs, BBINAPUBAIM IOJ BAaKyyMOM U
OUHIIAJIN C MOMOIIBIO KOJIOHOYHOH XpomaTorpadun Ha cuukarene, smoupys 10-20% EtOAc B
neTpoJIeHHOM 3dupe, ¢ noiaydeHuem 3-¢rop-S-aurpo-1H-unnazona (1020 mr, 5.6 mmons, 15%
BBIXOJ1) B BH/Ie KOPUYHEBOTO TBeporo BemecTsa. 'H IMP (400 MI'u, DMSO-ds) & 13.29 (s, 1H),
874 (d,J=1.6Tn, 1H), 824 (dd,J=9.2,2.0Ty, 1H), 7.69 (dd, J =9.2, 2.0 I'y, 1H).

Craaus 2: 3-gprop-S-HuTpo-1-TeTparnaponupaH-2-uia-uHaa3ol

F O PactBop  3-¢Top-5-mutpo-1H-unpgasona (500 wmr, 2.8  mmoub)
N>/\/©/ NtO‘ obpabateBanu  p-tonyoscyibdonamunom (47 wmr, 0.28 mmonb) u 3,4-
N auruapo-2H-nupasom (0.4 mn, 4.2 mmomnb) mpu 15°C u ocrasmsuim
C/o NepeMeIInBaTbCsl HAa TNPOTSDKEHHMHM HOYM.  PEakIMOHHYIO  CMeCh

Helirpanu3oBaiu HachimeHHbIM BogHbiM NaHCOs3 (100 mu) u 3atem
skcTparupoaan DCM (3 x 100 mit), oObenuHEHHbIE OpPraHHUYECKHE CJIOM BBICYLIHUBAIU Ha
Na;SO4 1 BbmapuBanu nox BakyymMoM. ChIpoe BEIeCTBO OUUIIAIN C MOMOLIBI KOJOHOYHOU
xpomarorpaduu Ha cunukarese, smoupys 10-20% EtOAc B meTponeitHoM 3¢upe, ¢ nmojnydeHueM
3-¢pTop-5-uuTpo-1-TeTparuaponupas-2-uin-uaaazona (370 mr, 0.91 mmonsb, 33% BbIXON) B BUIE
senToro Macna. 'H AMP (400 MI'u, DMSO-ds) § 8.77 (d, J = 2.1 T, 1H), 8.34 (dd, J = 9.4, 2.2
I'u, 1H), 7.99 (dd, J = 9.4, 2.0 ', 1H), 5.93 (m, 1H), 3.94 — 3.84 (m, 1H), 3.85 — 3.67 (m, 1H),
231-2.16 (m, 1H), 2.08 — 1.92 (m, 2H), 1.74 (m, 1H), 1.57 (m, 2H).

IIpoMekyTOUHOE coequHEeHHEe 72: 4-n30nponu-1-reTparuaponupan-2-uji-uHaa3o0J-S-aM1uH

4-Uzonponenus- 1 -rerparuaponupan-2-ui-uHnaszon-S-amuH (190 mr, 0.74

4 NH, mMmoJb) pactBopsuii B MeOH (10 mi) u mpoayBaim a3oToM. 3aTem

N
N nobasysimn 10% nammanuii Ha yriepogHoMm Hocurene (cyxoH, 8 mr, 0.07
C/O MMOJIb), M PEAKIHI0 TOMEIIad B arMocdepy BOIOPOAA U IHEPTHYUHO

nepemMernnBaiy B TeueHne 30 MUHYT. PeakmoHHY0 cMech (QUIBTPOBAIIH
U BBbINAPUBAJIN MO BAKYYMOM C NOJy4eHHEM 4-U30Mponui-l-rerparuaponupan-2-uia-uHaas3on-
5-amuna (180 mr, 0.7 Mmmonb, 94% Beixon) B Bune macia. CBOXX-MC (ES™, Meron A): 1.14
MuH, m/z 260.4 [M+H]".

Craaus 1: 4-uzonponeHu-1-Terparuaponupa-2-uji-uHAa30.1-S-aMHH
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4-bpom-1-terparuaponupan-2-mi-uHaason-S-amud (250 mr, 0.84 mMmonb),

/ NH2  yzonponenunrpudropbopar kamus (137 mr, 0.93 MMomb) 1 KapOOHAT Le3Hs

P

N (1100 mr, 3.4 mmonb) cycniernupoBanu B 1,4-nuokcane (5 mi) u Boze (2 mur)
U TIOJTHOCTBIO JlerasupoBain, OapOotupyst azorom. J[0OaBIsIN KOMILIEKC
[1,1'-0uc(nudpennndpochuno)peppoueH Jnamnaamii (ID) XJIOpUA
muxiopmetal (69 mr, 0.08 MMOJB) ¢ TIOCIEAYIOLIEH NOMONHUTENPHON lera3auneii, 1 peakLuio
Harpesaiu 10 100°C B Teuenue 3 4. Peakumro oxnaxnany, 3ateM pazoasisia 100 mir EtOAc u 25
MJI HACBIIIIEHHOTO PacCcoia, pa3Aelisiiii, 1 OpraHMYeCKUe BeIECTBA BbICYIINBAJIM HAJ CyJIbhaToOM
HaTpusi, (QUIBTPOBAIM M BBIIAPUBAIHM IOJ BAaKyyMOM C MOJY4YeHMEM KOPHYHEBOI'O Macia.
JIOTIOTHUTETbHON OYUCTKOM ¢ TIOMOIIBIO KOJIOHOYHON Xpomarorpaduu Ha CHIHKAresie, SII0upyst
0-75% EtOAc B merponeiiHoMm s>¢upe, nonyydanu 4-u30nporneHusI-l-rerparuaponupan-2-ui-
MH1a30J1-5-amuH (200 mr, 0.78 Mmoib, 92% Bbixon) B Buae macna. CBOXX-MC (ES™, Meron A):
1.22 mun, m/z 258.4 [M+H]".

IIpome:kyTOoUuHOE coeanHenne 73: 7-xaop-1-TeTparuaponupan-2-ui-uHAa30J1-S-aMHH

; NH, K cycnensuu 7-xnop-5-HuTpo-1-rerparuaponupan-2-ui-uxaaasona (450 wr,
N‘N 1.6 mmosb) B EtOH (10 mut) u Bozge (2 mut) 1oOaBJIsiid MOPOIIOK kene3a (446
o Cl mr, 8.0 MMOJTB) U XJIOpUA aMMOHUSI (256 mr, 4.8 MMOJIb), U CMECh HarpeBaJlu

npu 70°C B Teuenue 5 u. [locne oxnakaeHust 10 KOMHATHOM TeMIepaTyphl

nobasnsiin EtOAc (30 mut), 1 cMech nepeMernnBaiiy B TeueHrne 10 MuH, 3aTeM (pUIbTPOBAIH Yepe3

cnoit Lenura™. O6benuHennbii GUILTPAT MPOMBIBAE PACCOIOM, BRICYIIHBAIM Hag Na;SOs 1

KOHLIEHTPUPOBAIH C TMOJIy4eHHEM 7-XJIOp-1-TeTparuiponupas-2-mi-uHaa3oi-5-amuxa (400 wr,

1.59 mmosb, 99% BbIxon) B Bue keaToro Tepaoro semectsa. JKX-MC (ES™, Meron F): 2.67

muH, m/z 252.1 [M+H]".

Craaug 1: 7-xa0p-S-Hutpo-1-TeTparuaponupan-2-uji-uHAa30J1

PactBop  7-xnop-5-uutpo-1H-unpazona (1200 wmr, 6.07 wmmonb)

O~ obpabarteBau p-TonyoncynbponoBoit kuciaoroit (117 mr, 0.61 MMonb) u

N 3,4-muruppo-2H-mupanom (0.8 mut, 9.1 mmone) mpu 15°C u ocrasmsn

o Cl NepeMENINBATLCA B TedeHHe 18 4. PeaklIMOHHYIO0 CMeCh HEHTPaNu30BaIH

HacbimeHHbIM BogHBIM NaHCO;3 (50 mi) u 3atem skcrparupoBaiu DCM

(3 x 50 mu1). OOBenrHEHHBIE OpraHUYeCcKHe ClIoU BhICYLIHBaIU Haa NaxSO4 U BbITApUBAIHU MO

BAKYYMOM C TIOJYYEHHEM CBIPOTO BEILIECTBA, KOTOPOE OUMIIAIN C MOMOINBIO KOJOHOUHOM

xpoMmarorpadun Ha cunukarene, smoupys 5-20% EtOAc B merponeiinom 3¢upe, ¢ monydeHueM

7-xn0p-5-HuTpo- 1 -TeTparunponupan-2-un-uHaazona (450 mr, 1.6 MmMonb, 26% BBIXONI) B BUAE

xenroro Teepaoro Bemectsa. JKX-MC (ES™, Meron F): 3.98 MuH, m/z Macc-MOH He HAGMIOIaICst

[M+H]".
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IIpomekyTouHoe coenuHenne 74: 1-[2-(3,5-qudpom-1,2,4-Tpuazo-1-ui)3Tui|nunepuaus

Br\( YBr 1-(2-Xnopatum)nunepuana ruapoxiopun (243 wr, 1.32 mmons), 3,5-

/\/N—N mopom-1H-1,2,4-rpuazon (250 mr, 1.1 mmonp) u kapOorat kanus (640 mr,
O 4.6 mmonb) nobasmsuin k DMF (5 mi) B 25 M KpyriiogoHHOH Kouoe.
Peakuuto 3arem nepememmBanu B Tederne 18 4 mpu 50°C B atmocdepe

aszora. PacTtBopuTenp ynansiu MOA BaKyyMoM, TOOABISUTM BOAY, UM MPOAYKT 3KCTParupoBasiud
DCM (3 paza). Opranmueckyro a3y BBICYIIMBAIN C MOMOIIBIO (Da30BOTO Pa3AENUTENS, U
pacTBOpUTENb VyAANAAM MOA BakyyMoM. IIpoaykT ouuianu C HOMOLIBIO KOJOHOYHOH
xpoMmarorpadun Ha cuymmkarene, smoupysa 0-10% MeOH B DCM, ¢ nonyuenuem [1-[2-(3,5-
mopom-1,2, 4-tpuazon-1-un)stwn|nunepuausa (224 mr, 0.66 mmonb, 60% BBIXOA) B BHIE
xenroro Maciaa. CBOKX-MC (ES+, Meron A), 0.87 mun, m/z 339.0 [M+H]".

Ilpome:xkyTouHoe coenunenue 75: 4-[2-(3,5-auépom-1,2,4-tpuaszon-1-un)3tua|mopdoaux

Br\( YBr N-Xnopatunmopgonus ruapoxyopun (197 mr, 1.32 mmons), 3,5-nubpom-
1H-1,2,4-tpuazon (250 mr, 1.1 mmonb) u kapOonat kanmusi (456 wr, 3.3
(:; MMoJib) nodasisiu k DMF (5 mit) B 25 mit kpyrionoHHO# konbe. Peaxiito
O 3arem mnepememuBaiu npu S5S0°C B armocdepe azora. Pactoputens
YOI TIOA BaKyyMoOM, HOOaBJSIM BOAY, M MPOAYKT dkcrparupoBaiu DCM (3 x).
Opranunveckyto (pazy BBICYIIMBAIH C TOMOIIBIO (Pa30BOTO pa3aeNUTeNs, U PACTBOPUTEID YA
1o BakyyMmMoM. IIpoayKT ouyHInany ¢ MOMOINBI0 KOJOHOYHOH XpoMaTorpaduu Ha CHUJIHKArese,
smoupyst 0-10% MeOH B DCM, ¢ nonydenuem [4-[2-(3,5-nubpom-1,2 4-rpua3zosn-1-
i)t |mopdonuHa (374 mr, 1.1 Mmmonb, 99% Bbixoxn). CBOXKXX-MC (ES+, Meton A), 0.65 MuH,
m/z 341.0 [M+H]".

Ilpome:xkyTouHoe coennnenue 76: 3,5-qaudpom-1-(2-merokcmdTmi)-1,2,4-rpuaszon
Br N
\E/ »/Br
—N

—0 mi, 3.3 mmonb) B DMA (5 mi) nepemenuBanu npu 55°C B Teuerne 18 u.

Pacteop 3,5-mubpom-1H-1,2 4-tpuazona (250 wmr, 1.1 wmmoms), 2-

opovaTrIMeTHIIOBOTO 3¢dupa (0.17 mu, 2.2 mMone) u TpusTHiIaMuHa (0.46

PeakunonHyro cMech (PHIBTPOBAIN, U PACTBOPUTEID YIAISLTH MO BaKyyMoM. IIponykT ounimanu
C TIOMOIIBKD KOJIOHOYHOH Xpomarorpadum Ha cuiukarene, smoupys 0-100% EtOAc B
neTpoJieHoM 3>¢upe, ¢ monydeHueM 3,5-nudpom-1-(2-merokcusTrn)-1,2,4-tpuazona (260 wr,
0.91 mmonb, 83% Brixon) B Buae OecusetHoro macia. CB2XKX-MC (ES+, Meron A), 1.34 muH,
m/z 285.9 [M+H]".

Ilpome:xkyTouHoe coenunenue 77: 3,5-qaudpom-1-u3o0yrmi-1,2,4-tpuazon

Br\(/N gr Mpem-byrokcun Hatpust (372 mr, 3.9 mMmonb) n00aBmsiid K pactsBopy 3,5-
>\/N—N mubpom-1H-1,2 4-tpuazona (800 wmr, 3.53 mmoms) B DMF (5 ™) u

nepeMeIBaIy P KOMHATHOM TeMnepaType B TeueHue 15 mun. Jlobasmsum 1-
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Oopom-2-merunmponad (531 mr, 3.9 MMOITB) TIO KaIuTAM, U peakiuio HarpeBaiu 10 S0°C B TeueHne
2 4 ¥ 3aTeM O KOMHATHOW TeMIepaTypsl B TeueHne 18 u. Peakumro ocranaBnmBanmu Bogoi (50
MJI) ¥ 3KCTparupoBaiu AuATUIOBBIM 3¢pupoM (3 x 10 mu). OOvenuHeHHBIE OpPraHUYECKHe
BEIECTBA MTPOMBIBAIA PACCOJIOM M BBICYIIUBAIN HAJ CyJIb(paToM HaTpusl. PacTBopuTens ynaisim
NOZ] BAKYYMOM C IoNTydeHneM 3,5-nubpom- 1-u300ytun-1,2,4-tpuazona (276 mr, 0.97 mmons, 27%
BLIXON) B BUAe OecuerHoro macaa. 'H SIMP (400 MI'u, CDCls) § 3.94 (dd, J = 7.3, 1.0 T'wg, 2H),
234 -222(m, 1H), 0.96 (dd, J = 6.8, 0.9 'y, 6H).

Ilpome:xyTouHoe coenuHeHue 78: 3,5-audpom-1-unknonponui-1,2,4-tpuaszon
N Br—N<__Br
Br\(/ B ~
N-N N=N

+
/5 menu (II) (140 mr, 0.77 mmonb), kapOoHaTa kanus (852

Cmech 3,5-mubpom-1H-1,2,4-tpuazona (700 wmr, 3.1

MMOJIb), 2,2'-0unupuanina (60 mr, 0.39 Mmons), arierata

MT, 6.2 MMOJIb) ¥ LIUKJIOTIPONUIOOPOHOBOM KHCIOTHI (795
mr, 9.3 MmoIb) pactBopsnan B Toayode (5 mu) u Bone (1.5 mi) u nepememnBanu npu 70°C B
TeueHue 18 4. PeaklMOHHYI0 CMeCh OXJIAXKAAJIU 10 KOMHATHOM TeMIEpaTypbl, OCTAHABINBAIN
NH4Cl (HachllieHHBIM BOAHBIM), M HPOAYKTHI dkctparupoBamu DCM. OObenuHeHHbIE
oprann4eckue (Gppakiiy BHICYLIIMBAIN C MOMOIIBIO (a30BOr0 pa3fesnuTeNs U BbIIAPUBAIN TIOA
BakyyMoM. CrIpyto cMmech pactBopsiin B DCM u B cyxoM BHIE 3arpy’kaji Ha CHIJIMKaresb.
OuuCTKOI C MOMOIIBIO KOJIOHOYHOH XpoMaTorpaduu Ha cuiukarese, smoupys 10-60% EtOAc B
nerposieiHoM 3¢dupe, noaydanu S-gubpom-1-tukaonponui-1,2,4-tpuazon u 1-amnmn-3,5-
mbpom-1,2,4-tpuazon (123 mr, 0.46 mmonb, 15% BbIXOHN) B BUAE HepasneNsieMOW CMECH.
CB2XX-MC (ES+, Meron A): 1.52 mun, m/z 267.9 [M+H]".

IIpome:xyTouHoe coenunnenue 79: 3,5-qudpom-1-3Tma-1,2,4-Trpuaszon

Br\(/N gr Mpem-byroxcun watpus (372 wr, 3.9 mmonb) nobGasnsnu K pactBopy 3,5-

N—l\/1 muopom-1H-1,2 4-rpuazona (800 wmr, 3.53 mmomb) B DMF (5 M) u
nepeMelBaId P KOMHATHOW TeMmepaTtype B TeueHue 15 munyt. JloGasnsmu OpomsTan (422
Mr, 3.9 MMmoab) MmO KamsiM, W peakuuro HarpeBasu n0 S0°C B Teyenume 2 u. Peaxiuro
ocraHaBmuBaM Bojod (50 mu1) W 3KCTparupoBaiw AMSTWIOBBIM 3upom (3 x 10 mi).
Opranuyeckne BelIeCTBA IMPOMBIBAJH PACCOJOM, BBICYLIMBAJIA HAaA CyJabdaTOM HaTpus M
BBINIAPUBATIM TIOZ BAKyyMOM C TOJy4eHHeM 3,5-nubpom-1-stuin-1,2,4-tpuasona (663 wr, 2.6
MMOJIb, 74% BbIXOA) B Bue OecipeTHOro Macna. 'H SIMP (400 MT'u, CDCls) § 4.19 (q, J = 7.3
I'u, 2H), 1.47 (t,J = 7.2 'y, 3H).

Ilpome:xxyTounoe  coenuHenue  80:  mpem-byrun  4-(3,5-nu6pom-1,2,4-tpuason-1-

Wi)nunepuanH-1-kapooxcuiaar



238

Br I'mnpun watpus (34 mr, 0.86 MMOb) MemNeHHO IOOABISLU K
O>‘ND-N)§N pactBopy 3,5-aubpom-1H-1,2,4-tpuazona (150 mr, 0.66 Mmonb) u
>é © \NABr DMF (39 wi) npu KOMHATHOH TemIepatrype, H pPacTBOP
nepememmBanin  npu 45°C B Teuenme 30 wmmH. 3arem pnoOaBmsnu  mpem-Oytun  4-
MeTUJICYIb(OHMITOKCUTUNIepUAH- 1 -kapookcmnar  (0.15  wmn, 0.79 MMonp) HOPLHSIMH.
Peaknonnyro cMmech nepemewnaiu npu 85°C B TedeHue 2 nHel. Peakiuro ocTaHaBIMBaId
NH;Cl (BomHbIM HacbimeHHbIM) H 3kcTparupoBanu DCM. OObenuHEHHbIE OpraHHYECcKHe
¢pakuuy BBICYIIMBAIN C MOMOINBIO (Ha30BOrO pa3AeNMUTENs W BBIIAPUBAIM O] BAKYYMOM.
Cripoii octatok pactBopsiii B DCM, BeimapuBajiy moj BaKyyMOM Ha CHJIMKaresie U OYUIIaIu C
noMomblo  (udi-xpomarorpadpun Ha cumkaresne, smoupys 10-90% EtOAc B merponeiinom
sbupe, ¢ mnomyueHuem mpem-Oytun  4-(3,5-ngubpom-1,2 4-rpuazon-1-wn)nunepunus-1-
kapOokcunara (140 mr, 0.34 mmoib, 52% Bbixon) B Buae Oaenno-xentoro Macia. CB2XXX-MC
(ES+, Merton A): 1.82 mun, m/z 411.0 [M+H]".
Cragus 1: mpem-0yTii 4-MeTujcyib(poHHIOKCHITHTIEPHAHH-1-KapOokcuaaT

O
>LO>— O\S/,O K pactBopy N-Boc-4-runpoxcununepuansa (0.49 mi, 2.5 mMmounb),
o\

<:>7 Mertancynbdponmn xaopuz (0.23 mi, 3.0 MMOJIb) MeATIEHHO 1OOABIISITH
N

tprsTHamuna (0.69 mit, 4.9 mmosnb) 1 DCM (4 mit) B atmocdepe a3ora
B BBICYLIEHHOH Kojibe. PeakIMOHHYI0 CMeCh MepeMeIluBaii MPpU KOMHATHOW Temreparype B
TeyeHue 2 paHei. PeakimonHyro cmech octanaBmuBaid NHyCl (BOZHBIM HACBIEHHBIM) U
skctparuposan DCM. O6benunenHbie oprannueckue ¢paxun npombiBain Na;COs3 (BOIHBIM
HACBIIEHHBIM), BBICYIIHUBAJIH C TOMOIIBIO ()a30BOT0 PA3NEIUTENSI U BBIMTAPUBAIH TTOA BAKYYMOM
C TOJly4eHUueM mpem-0yTuin 4-meTuicyabpoHmIoKkcununepuans- 1 -kapdokcunara (625 mr, 2.2
MMoItb, 90% BBIXOM) B BUJE He COBCeM Genoro Teepaoro semecrsa. 'H AMP (400 MI'u, CDCls)
54.88 (m, 1H), 3.71 (m, 2H), 3.31 (m, 2H), 3.01 (s, 3H), 1.97 (m, 2H), 1.82 (m, 2H), 1.46 (s, 9H).

IIpomexkyTouHoe coeannenue 81: mpem-oyrun N-[2-(3,5-nuopom-1,2,4-tpuazon-1-un)aruil-

N-meTunkapoamar
Br\(/N gr B 100 mn kpyrionontyro konly sarpysxam 2-(3,5-nubpom-1,2,4-tpuason-
N—r\/?/ 1-mn)-N-metmmstanamuH (644 mr, 2.27 mmons) 1 DCM (35 mi). [loGassuiun

—N nu-mpem-oyrunaukapoonar (505 wmr, 2.3 mmounb) u TpusTUiIamuH (0.47 m,
O)\ 34 3.4 MMOnbB), M pPEAKLUHOHHYIO CMECh TMEpPEMEIINBAIN NPH KOMHATHON
Temneparype B TedeHue 18 4. PeakUMOHHYKO CMeChb OCTaHaBJIWBAJIU

pacconom u skctparuposain DCM. OObennHeHHbIE OpraHHYecKHe (PPaKLUU BHICYIIHUBAIN C
NOMOIIBIO (hAa30BOTO PA3AEIUTENS U BbIMTAPUBAIH IO BAKYYMOM C TOJy4YE€HUEM mpem-0yTin N-
[2-(3,5-nubpom-1,2,4-Tpuazon-1-un)stun|-N-metmnkapbamara (81 mr, 0.21 Mmmone, 9% BbIXON) B

Buze 6ecuseTnoro macaa. CBOKX-MC (ES+, Meron A): 1.64 mun, m/z 385.1 [M+H]™.
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Craaus 1: 2-[mpem-6yToKkcMKAPOOHHI(METHI)AMHHO |3 THIMETAHCYIb(OHAT
o o O Merancynsponmxaopun (0.6 mi, 7.7 MMOJIb) MEANEHHO KO0ABISUIH K

)4 )\\N/\/ O,,S\ pactBopy mpem-0yTun (2-runpokcustui)Mmermikapdbamata (1120 wr,

° 6.4 mmonb), TpuyTHiamuHa (1.8 M, 12.8 mmons) 1 DCM (11 mi) B
armocepe azora. PeakIMOHHYIO CMeCh MEPEeMEITNBAIN P KOMHATHOH TEMITEPaType B TEUEHHE
2 4. Peakimonnyro cMech octaHaBiuBain NH4Cl (BOOHBIM HACBIIIEHHBIM) U 3KCTParupoBasiu
DCM. Ob6venunennsie opranndeckue ¢paxmun npomeiBain NaxCOs (BOOHBIM HACBIIIEHHBIM),
BBICYLIMBAJIN C MIOMOLIBIO ()a30BOr0 Pa3feNUTeNs U BBIIAPUBAJIH TOA BAKYYMOM C MOJYYEHUEM
2-[mpem-0OyTokcukapbonuna(merun)amMuHo |3runaMerancynbdonara (1.33 r, 5.24 mmonb, 82%
BBIXOJ) B BUIE sxentoro mMaciaa. 'H SIMP (400 MI'u, CDCl3) § 4.32 (m, 2H), 3.55 (m, 2H), 3.01 (s,
3H), 2.92 (s, 3H), 1.45 (s, OH).
Craaus 2: 2-(3,5-1u6pom-1,2,4-Tpuazo-1-mi)-N-MeTHIITAHAMUH

Br /N Br
\E_,\/?/
/\/

\H OyTokcukapOoHWI(MeTHI)aMUHO [3THMeTaHcynbponata (1467 wmr, 5.8

Tpustunamun (2.0 mn, 14.5 MMob) MeIEHHO OOABISUIN K PacTBOpy 3,5-

mibpom-1H-1,2 4-tpuasona (1.1 r, 483 wmmomp), 2-[mpem-

mmousib) B DMF (22 mut). PeakunoHHyr0 cMech 3aTeM IepeMeIlnBaiu Mpu
65°C B Teuenue 18 4. PeakunonHyw cmech octaHaBiuBaid NHsCl (BOIHBIM HACHIIIEHHBIM) U
skcrparupoBamn DCM. OObennHeHHble OpraHudeckue (hpakiuy BBICYLIMBAIH C ITOMOLIBIO
(ha3oBoro paznenurtessi U BelmapuBain noa BakyymomM. Ocratok pacteopsiin B DCM. Ouunctkoit
C MOMOLIBI0 KOJIOHOYHOH xpomartorpaduu Ha cunukareie, smoupys 0-5% MeOH B DCM,
nojiy4anu 2-(3,5-nubpom-1,2,4-tpuazon-1-un)-N-merunsranamus (644 mr, 2.27 mmons, 47%
BBIXOJ) B Buae opamxkenoi xupkoctn. CBIXX-MC (ES+, Merox A): 1.70 mun, m/z 283.9
[M+H]".

Ilpome:xxyTouHoe coeauHenue 82: 3,5-nudpom-1-|2-(MeTokcumerokcu)nponui|-1,2,4-

TPHA30J1

Br\(/N»/B  Xnopmerunmernnosslii s¢up (0.12 mu, 1.35 mmonb) nobasmsimm K
>\/N—N
/0

-0

pactBopy 1-(3,5-mubpom-1,2,4-tpuazon-1-un)nponan-2-ona (257 wr,
0.9 mmons), N, N-gumzonpormmstuiaamuna (0.3 mi, 1.8 mmons) 1 DCM
(4.5 mu1). PeakIMOHHYIO CMECh 3aTeM IMepeMEeInBai MPU KOMHATHOM
TeMriepaType B TedeHue 18 4. PeakiMOHHYI0 CMeCh OCTaHABIMBAJIN PACCOJIOM U 3KCTParupoBaiv
DCM. O6pennHeHHbIe OpraHudeckre (paKkuy BBICYITHBAIHN C TOMOIIBIO (Pa30BOTo pa3aenuTes
U BblapuBaiu noj BakyymoM. Ocratok pacteopsuid B DCM 1 ouninany ¢ moMoIibio KOJJIOHOUHOM
xpomarorpadun Ha cunukarene, snmoupys 10-90% EtOAc B meTponeitHoM 3¢gupe, ¢ MoxydeHueM

3,5-nubpom-1-[2-(meTokcumerokcu )nponui|-1,2,4-tpuazona (173 mr, 0.53 mmonb, 59% BbIxon)
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B BUIe OECLIBETHOTO Maciia, KOTOPOE 3aTBEPAEBAIIO ITPH CTOSTHUU 10 O€JIOTr0 TBEPIOTO BELIECTBA.
CBOXX-MC (ES+, Meron A): 1.50 mun, m/z 330.0 [M+H]".
Craaus 1: 1-(3,5-audpom-1,2,4-tpuasos-1-uia)nponan-2-oxH
Br\(, N7/B " Xnopaneron (0.7 mu, 8.8 MMOJb) MemJieHHO AO0AaBJsUIM K PacTBOpy 3,5-
>\/N—l\/l nubpom-1H-1,2 4-tpuazona (1000 mr, 4.4 mmons), TpusTinamuHa (1.84 mi, 13
o mmodb) 1 DMF (20 mim) mpu KOMHATHOM TeMnepaType, U peakHOHHYI0 CMECh
nepemewmnBany npu 65°C B TeueHne 3 4 M IpU KOMHATHON TeMIeparype B Te€YeHue 2 THEM.
Peaknmonnyto cmech ocranaBimusaiu NH4Cl (BomHbIM HachIleHHBIM) U SKcTparuposaiu DCM.
OOpenuHeHHbIE OpraHuyeckue (Ppakiuy BBICYIIMBAJIN C TOMOLIBIO (pa30BOTO pasfeNuTeNs U
BbINapuBajIu noja Bakyymom. Ocratok pacteopsiii B DCM u ouniany ¢ NOMOLIbK KOJOHOYHOM
xpomarorpadun Ha cuukarene, snmoupys 10-90% EtOAc B nerponeitHoM 3¢gupe, ¢ noixydeHueM
1-(3,5-nubpom-1,2,4-rpuaszon-1-umnponan-2-ona (1102 mr, 3.9 mmons, 88% BeIXOA) B BHUIE
6enoro TBepaoro emectsa. CBOXX-MC (ES+, Metox A): 1.19 mun, m/z 283.9 [M+H]".
Craaus 2: 1-(3,5-au6pom-1,2,4-rpua3os-1-uia)nponan-2-oJ

YBr

>\/N (3,5-nubpom-1,2,4-rpuazon-1-mn)nponan-2-osa (250 mr, 0.88 mmonb) u

Bboporunpun Hatpus (67 mr, 1.8 MMoIb) MeaeHHO 100aBIISIIN K pacTBOpy 1-

MeOH (5 ™). PeakuwoHHyH0 CMeCh NepeMeIluBaId TPU KOMHATHOMN
temrieparype B Teduenwe 1 4. Peakimto ocranaBimuBajiu NH4Cl (BOZHBIM HACBIIEHHBIM) U
skcTparupoaan DCM. OObenuHeHHblE OpraHHYecKue (PaKLMU BBICYIIMBAIH C MOMOIIBIO
(a3oBOro pasz;menuTens W BbINAPUBAIN TMOJ BakyymMoM ¢ mnoaydeHueM 1-(3,5-nubpom-1,2,4-
Tpuasod- 1 -mwn)nponan-2-oma (257 mr, 0.9 mmonb, 100% BbIxon) B BHAe OECIIBETHOrO Macia.
CB2XX-MC (ES+, Meron A): 1.16 mun, m/z 286.0 [M+H]".

IIpome:xkyTouHoe coennnerue 83: 2-[3-xaop-4-(4,4,5,5-rerpamerun-1,3,2-quoxcadoponan-2-

n.n)(l)eﬂoxcn]-N—monponnnaueTaMml
pacTBoOpy 2-(4-6pom-3-xyop-heHokcu )-N-
j: O uzonponuianeramuna (1 r, 3.26 mmonb), anerata kajus (960 wmr,
9.8 MmmoIb) U 6uc(tmaakonato)audopona (1240 mr, 4.9 mmosb)
B 1,4-nuokcane (50 mu) nobGasmsuu 1,1'-6uc(nmudenundochuno)deppouer]|auxaopnamnanmii (1)
(238 wmr, 0.33 mmonb), u peakuuro HarpeBanu npu 85°C B armocdepe N> B TeueHue 18 u.
PeakinoHHYI0 CMeCh OXJIaXIaldu 10 KOMHATHOH TeMIiepaTypsl, GUIbTpOBaIn depe3 (Ha3oBbIid
pazmenuTens, W (QUIBTPAT KOHIEHTPUPOBAJIHM TOJ TOHIDKEHHBIM JnaBieHueM. (OctaTok
nepeHocusnin B DCM, npombiBainy BOAOH, HAChIEHHBIM paccojoM, BbicylnBain Hax NazSOq,
($unbTpOBANM W BBIAPUBAJIH MO BAKyyMOM C TMojydeHuem 2-[3-xmop-4-(4,4,5,5-terpameru-
1,3,2-nuokcaboponan-2-mn)penokcu|-N-u3onpommnaneramuna (1.5 r, 3.18 mmonb, 98% BbIXON).

XKX-MC (ES*, Meron F): 3.79 mun, m/z 354.1 [M+H]".
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Craaus 1: 2-(4-6pom-3-xaoppeHokcu)-N-u30nponuianeTraMmua

Cl ) Cwmecy 4-Opom-3-xmopdenona (5 1, 24.1 wmmonb), 2-xyop-N-
Br4©~0/_l-|<N4< n3onponmitaneramuaa (4.25 r, 31.3 mmonb), kapOoHara kanust (33.3 T,

241 mmonb) B anerone (100 mu) mepeMemmBaiv NMPH KUIIEHUH C

OOpaTHBIM XOJIONWJIBHUKOM Ha TMPOTSDKEHUH HOUYM. PeakinoHHyI0 cMmech (UIBTPOBAIH, U
(GuIbTpaT KOHIEHTPHUPOBAIH IOA TOHIKEHHBIM AaBiieHHeM. OCTaTOK OUYHWINAIN C TTOMOIIBIO
KOJIOHOYHOM Xpomarorpaduu Ha cuiukarene, smoupys 15-50% EtOAc B merponeitHoM adupe, ¢
nojydenuem 2-(4-6pom-3-xnopdpenokcn)-N-nzonponunaneramuna (6.9 r, 21.4 mmons, 89%
BbIXON) B Buae Oenoro teepmoro semectsa. JKX-MC (ES™, Meron F): 2.31 mun, m/z 306.0
[M+H]".
Crnenyromue 60OpOHaTHbIE MPOMEKYTOUHBbIE coennHeHus: B TaGamue 21 mosydaiy, UCIOIb3Ys
Croco0, aHAJIOTUYHBIN NpencraBieHHoMY A [IpomexxyTouHoro coeauHenus 83.

Tao6auma 21

IIpomexyTouHoe CrpykTypa AHaaus

coequnenue No

IIpomexkyTOUHOE 0] 'H AMP (400 MI', DMSO-ds) & 7.95 (s,
coeJUHEHHUe iO‘BGO/_gN{ 1H), 7.76 (d, J = 7.8 'y, 1H), 7.46 (s,
84 of 1H), 6.80 (d, J — 8.6 Ty, 1H), 4.48 (s,
2H),3.92 (h,J = 6.7 Tug, 1H), 2.21 (s,
3H), 127 (s, 12H), 1.08 (d, J = 6.7 T'n,
6H).

IpomexyTounoe R F Meron F, 4.26 mun, m/z 388 2 [M+H]"
F O
CoeTuHEeHHe :/: :o\ j /—<
B O HN4<
85 o
IpomexyTouHoe RF Meron F, 3.91 mun, m/z 388.1 [M+H]"
F O
coeTuHeHHe :/‘: :o\ >: /—<
B O HN‘<
86 o

IpomeskyTOUHOE N\\ . 'H AMP (400 MI', DMSO-ds) § 7.97 (d,

coenuHenue 87 o} /—< J=80Tu, 1H), 7.75 (d, J = 8.5 T'u, 1H),
j:o'B z > © HN{ 741 (d,J=2.5Tw, 1H), 7.27 (dd, J =

8.4,2.5Tw, 1H), 4.57 (s, 2H), 3.94 (h, J

=6.8Tw, 1H), 1.30 (s, 12H), 1.09 (d, J =
6.7 T, 6H).
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IIpome:xxyTouHoe R O 'H AMP (400 MI't, DMSO-ds) § 7.97 (d,
coequHeHue 88 j:o:BAQO/_H{N{ J=78Tn, 1H),730(dd,/J=112,54
© F I'u, 1H), 6.92 (dd, J =104, 6.6 ', 1H),
4.62 (s, 2H), 391 (dq, J = 13.6, 6.8 I'Ly,
1H), 1.28 (s, 12H), 1.08 (d,J =591,
6H).

IIpoMe:RYTOYHOE cOeITMHEHHEe 89: 2,2-numeTni-1-[6-(4,4,5,5-rerpameruna-1,3,2-

Auoxkcadopoaan-2-ui)-3,4-nuruapo-1H-u30xuHoauH-2-uianponaH-1-ox
Q\ K pactBopy 1-(6-Opom-3,4-nuruapo-1H-n30xuHoauH-2-1m1)-2,2-

O
auMetuinponas-1-ona (500 mr, 1.69 Mmonb), anerata kasust (497

b
m% MT, 5 MMOJIb) 1 Ouc(TinHakonaTo)qudbopoHa (514 mr, 2.0 Mmosb) B
o 1,4-nnokcane (10 mu) nobGasnsmu Pd(dppf)Cla (247 wmr, 0.34
MMOJIb), U peakiuio Harpesanu npu 85°C B armocgepe Nz B Teuenne 18 4. PeaknnonHyro cmech
OXJIUKIAMN A0 KOMHATHOM TeMmeparypsl, (QWIbTpOBaIM uepe3 (pasoBbI pa3nenuTenb, U
(buIpTpaT KOHLEHTPHPOBAIN TOJ NMOHM)KEHHbIM AaBieHueM. ChIpoe BELIeCTBO PACTBOPSIH B
DCM wu npombIBaiu BOIOH, HACBIIIIEHHBIM PAacCOJIOM U BbicyiuBaiu Haa NaxSO4, GunbTpoBamm
U BBIIAPUBAIN TIOJ BaKYyMOM C TOJYYE€HHEM HEO4YHUINeHHOro 2,2-numertui-1-[6-(4,4,5,5-
teTpameTu-1,3,2-nuokcadoponan-2-un)-3,4-quruapo- | H-u3ox uHoMMH-2-ui [mponaH- 1 -ona
(pacuerHsiii kommuecTBeHHbIN Bbixox). CBOXXX-MC (ES+, Meton F), 3.22 mun, m/z 3442
[M+H]".
Craaus 1: 1-(6-6pom-3,4-nuruapo-1H-n30xuHoauH-2-1j1)-2,2-AMMEeTHINPONAaH-1-0H
Br. K nepememanHoMy pacTBopy 6-0pom-1,2,3,4-TeTparuipon30XuHOIMHA
m (1000 wmr, 4.7 mmonb) u TpusTHiamuna (1.0 mut, 7.0 mmose) B DCM (20
o) mut) nobassui TpuMeTmianeTuxjaopua (0.64 mi, 5.2 mmons) npu 0°C,
u pactBop nepemernuBaau npu 25°C B Teuenue 2 4. JloGasisuiu Boay (60 MiT) U 3KCTparupoBajH
DCM (30 mn x 3), 0ObeqMHEHHBIE OPTraHUYECKHE BELIECTBA TPOMBIBAIIH PACCOJIOM U BbICYIIUBAJIH
Hax NaSOs. PacTBop GuiibTpoBasiv U BEINAPUBAJIH MO BAKYYMOM C rosrydeHneM 1-(6-0pom-3,4-
auruapo- 1 H-u30XuHONMMH-2-101)-2, 2-numMeTuinponat-1-oxa (1390 mr, 4.7 mmone, 99% BbIXO#) B
BUze cBeTIO->kenToro Teepaoro Bemecrsa. CBOXXX-MC (ES+, Meton F), 4.02 mun, m/z 298.0
[M+H]".
Crenyromiee coequHEHNE TOTYYaIN aHAJIOTUYHBIM CITOCOOOM.
IIpome:xxyTounoe coequnenne 90: 1-[6-(4,4,5,5-rerpamern-1,3,2-nnokcadoposian-2-un)-3,4-

auruapo-1H-uzoxunoaun-2-ui|nponas-1-ox
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o)
Q i CBXKX-MC (ES+, Merox A), 1.79 mun, m/z 316.3 [M+H]".

Ilpome:xxyTouHoe coeauHenue 91: 6-(4,4,5,5-terpamern-1,3,2-quoxcadoponan-2-ui)-2-

(2,2,2-tpudropaTui)-3,4-aurnapo-1H-nzoxuHoaun
Q\ K pactBopy 6-6pom-2-(2,2,2-Tpudropatun)-3,4-quruapo-1/4-

)
! n3oxuHoinHa (200 mr, 0.68 mmonsb), anerata kanus (200 mr, 2.0

-B
© \CO\I\)ZE MMOJIb) U Ouc(rinHakonaro)audbopoHa (259 mr, 1.0 mmons) B 1,4-
TUOKCaHe (10 MIT) n00aBIISIIN [1,1'-
ouc(nudpenundochuno)peppouet|puxnopnamiaauii (II) (50 mr, 0.07 MMonb), U peakUHIO
Harpesaiu npu 85°C B armocepe N2 B TedeHue 18 u. PeakIMOHHYIO CMeCh OXJIAXIAIH A0
KOMHATHOW TeMIlepaTyphbl, GHIBTPOBAIN Uepe3 (a30Bbli pa3aenuTesb, U GUIbTPAT BHIIAPHBAIH
noa BakyymoM. Ceipble BemecTBa pactBopsiii B DCM u mpombiBanu BOAOH, HACHIIEHHBIM
pacconoM u BeicymmBanu Hajny NaxSOs, QUIbTpOBaNM M BBINAPHBAIM IIOA BAKYYMOM C
nojgydenueM  6-(4,4,5,5-terpamerni-1,3,2-nuokcaboponan-2-min)-2-(2,2,2-rpudTopatun)-3,4-
muruapo-1 H-u3oxuHonuHa (pacueTHbli KonuuecTBeHHbli Bexon). 'H AMP (400 MI'u, DMSO-
ds)67.25(d,J =52.6 'y, 2H), 6.54 (s, 1H), 3.67 —3.45 (m, 1H), 3.43 —3.23 (m, 2H), 3.21 —2.93
(m, 2H), 2.75 - 2.48 (m, 2H), 2.35 - 2.18 (m, 1H), 0.92 (s, 12H).
Craaug 1: 6-6pom-2-(2,2,2-Tpudrop3tui)-3,4-guruapo-1H-n3oxuHoauH
Br . Cwmecp 6-0pom-1,2,3 4-Terparuaponzoxunonuna (800 mr, 3.8 MMOIIb),
\Oi)\] \XE 2,2 2-tpudropstuntpudpropmerancyibdonara (1051 mr, 4.5 mmonb) u
kapOonara kanmusi (1043 mr, 7.5 mmons) 8 NMP (10 mun) nepementiBaiu
npu 40°C B teuenne 18 4. PeakmoHHYI cMech QHUIBTPOBAIHU, M (HIBTPAT BHITAPUBAIN MOJ
BakyyMOM. OCTaTOK OYHMINAIM C TOMOLIBID KOJIOHOYHOW Xpomatorpaduu Ha CUJIHKAarelye,
smoupys 2% EtOAc B nerponelinoM sdupe, ¢ noiaydeHuem 6-6pom-2-(2,2,2-tpudropatui)-3,4-
murunapo-1H-uzoxunonuHa (800 mr, 2.72 mmonb, 72% BbIXOA) B BHIIE OEJIOr0 TBEPOTO BEIIECTBA.
'H AMP (400 MI'u, DMSO-ds) § 7.36 — 7.26 (m, 2H), 7.03 (d, J = 8.1 T'u, 1H), 3.79 — 3.74 (m,
2H), 3.38 —3.28 (m, 2H), 2.90 (m, 2H), 2.82 (m, 2H).
Ilpumep 248: 1-[6-[S-[(4-unknonponun-1H-ungazon-S-un)amunol-1-meruu-1,2,4-rpua3oJ-

3-na]-1-meTna-3,4-nuruapo-1H-u30xuHoauH-2-U I TAaHOH

Xnoposomopon (0.38 my, 1.52 mmonb) nobasmsuid K
H N o bacreopy 1-[6-[5-[(4-uknonponmi-1-
N Y / N’< TeTpar -2-uJ1- -5-m) ]-1-
N NN paruaponupaH-2-ui-uHAa30J1-5-11)aMUHO
H

metui-1,2,4-tpuazon-3-un|-1-merun-3,4-nurugpo- 1 H-
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U30XUHOJHMH-2-1|3TaHoHa (32 mr, 0.06 mmonb) B MeOH (5 mi). Cmech nepemenmuBany npu 45°C
B T€UEHHE 2 4 U KOHLIEHTPUPOBAJIU IO/ TIOHIKEHHBIM AasneHneM. Ocrtatok nepenocuau B MeOH
(1 mMu1) ¥ OUYMIIANH C TIOMOIIBI0 aHHOHOOOMeHHON XpomMaTorpaduu (SCX-2 KapTPHITK), TFOUPYS
3 M NH3 B MeOH, ¢ nonyuenuem 1-[6-[5-[(4-uuknonponun-1H-uana3on-5-um)amuHo |- 1-meTmi-
1,2,4-tpuazon-3-wmn|-1-merun-3,4-qurunpo- 1 H-uzoxunoauH-2-ui |3ranona (19 mr, 0.04 mmorb,
72% BBIXOA) B BUAE kenToro Teepaoro seuiectsa. CBIXX-MC (ES+, Meron B): 3.04 mun, m/z
442.6 [M+H]". 'H SIMP (400 MTI'u, DMSO-ds): 13.00 (s, 1 H), 8.23 (s, 1 H), 8.05 (s, 1 H), 7.66
(m, 1 H), 7.60 (m, 1 H), 741 (d,J=88T1, 1 H),7.37(d, J=8.8TIw, 1 H), 721 (m, 1 H), 5.45 (q,
J=68TI1,0.6H),505(q,J=68T1, 04H),4.43 (m, 0.3 H),3.82(m,0.7H),3.76 (s, 3 H), 3.43
(m, 0.5 H), 2.94 (m, 0.5 H), 2.87 (m, 0.5 H), 2.80 (m, 0.5 H), 2.71 (m, 1.0 H), 2.21 (m, 2 H), 2.10
(s, 12H),2.07(s,1.8H),1.45(d,J=68T1,1.1H),133(d,J=68T1u, 1.9H),0.99-0093 (m, 2
H), 0.84 - 0.77 (m, 2 H).
Craaus 1: N—[2-(3-6p0Mq)eHm1)3Tm1]aueTamun
Cwmechb 2-(3-Opombpenun)stanamuna (0.7 miu, 4.9 MMONb), YKCYCHOTO
\©/\/ \f araruapuaa (1 v, 10.6 mmoss), Tpudtrinamusa (1.4 mut, 10.0 MMoib) u
DCM (25 mu1) nepemMenInBaiy Mpyu KOMHATHOH TeMIepaType B TCUSHHE
18 u, pasbasnsim DCM (50 mur) u mpombiBamn NaHCO3 (BomHbIM HachimeHHbIM) (50 M)
Oprannueckyro (asy paszgensnu u BoicymuBaay Hax NaxSOs, GunbTpoBany, BhIIapuBaiu MOA
BakyyMOM. OCTaTOK OYMINAIM C TMOMOLIBIO KOJIOHOYHOW Xpomatorpaduu Ha CUJIMKAresne,
smoupyss  20-100%  EtOAc B merponeitHom 3dupe, ¢  nomydeHuem  N-[2-(3-
opomdenmn)atuiateramuna (1.19 r, 4.92 mmons, 99% Bbixon). CBOXX-MC (ES+, Meton A):
1.41 mun, m/z 243 .9 [M+H]+.
Craaus 2: 6-6pom-1-meTnii-3,4-1UruApoOU30XHHOJIUH
N-[2-(3-bpompenmn)stmn]aneramun (1 1, 4.1 mmonb) cmemmBanu ¢ 83%
Br’%N noyudocdopHoi kucioroi (3.4 r, 41 mmorb) u Harpesaiu 10 200°C B TeueHne
4 y. Cmecb BBUIMBAJIM B NEpEeMEIINBAaEMYI0 JieasHyro Boay (80 mur), u pH
nosonuin 10 10 ¢ momornsto 28% Bonnoro NH4OH. Bonneiii cioii skctparuposani DCM (3 x
80 mu). OOwvenuHeHHble opraHuueckue (a3sl BeicymuBaimu Hax NaxSQs, ¢uipTpoBaN U
BBITTAPUBAJIH [TOJI BAKYYMOM C TIOJy4eHueM 6-0pom- 1 -meTrn-3,4-nurunpousoxuHoinsa (840 wmr,
3.75 mmonb, 91% Beixox) B Buze kopuaHeBoro Macina. CBIXKX-MC (ES+, Metox A): 0.97 muH,
m/z 223.7 [M+H]+.
Craaus 3: 6-6pom-1-merui-1,2,3,4-TeTparuipou30XuHOJIHH
6-bpom-1-mernn-3,4-quruapon3oxuHouH (520 mr, 2.3 MMOJIb) PacTBOPSIIH
Br’%NH B MeOH (15 mi) u oxnasknanu o 0°C. JToGasmsiiu Goporunpun varpus (175

Mr, 4.6 MMONb), W PEAKLHIO OCTABJUIM HArpeBaTbCs 1O KOMHATHOM
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temneparypbl. Uepes 1 u mobasnsu momonmHUTENbHBIN Ooporuapun Harpus (175.0 mr, 4.63
MMOJIb), U1 PEAKLIMOHHYIO CMECh MEePEeMEIINBaIN NPU KOMHATHOW TeMmepaTrype B TedeHune 1 u.
Cwmech ocranasnmuBaimu Boaow (0.1 mn) u nodasnenuem no kamsim 4 H. HCI B 1,4-nuokcane (3
mi), noka pH cmecn He noctur 3-4. Peakiuio BBIMAPUBAIN MO BAKyyMOM, M TOJYYE€HHOE B
pe3yJibTaTe TBEpIOe BemecTBO pacTBopsuin B Bozae (30 mur). Cmech noamenaunsanu 1o pH=11-12
¢ nomombo S M NaOH. Bonnyro ¢a3zy skcrparuposanu EtOAc (3 x 40 mit), u oObeAMHEHHbIE
oprannueckue gppakunu BeicymuBany Hax NaxSOq4 1 BeIapUBAIN O] BAKYYMOM C TIOJTYYEHHUEM
6-6pom-1-merun-1,2,3,4-rerparugponsoxunonusa (522 mr, 2.3 mmonb, 99% BBIXOA) B BHIE
ssatapHoro Macina. CBOXX-MC (ES+, Meron A): 1.04 mun, m/z 228.0 [M+H]+.
Craaus 4: 1-(6-6pom-1-meTni-3,4-auruapo-1H-n30XxuHOIMH-2-HT)3TAHOH
o Cwmecy 6-Opom-1-mernn-1,2,3,4-reTparunponsoxutonusa (519 wr, 2.3
Br N’< mmoib) B DCM (15 wmi), tpustunamuna (0.65 mn, 4.66 mMmonb) u
ykcycHoro anrunpuna (0.33 mi, 3.5 mmonb) nepemernuaiu mnpu 20°C B
teueHue 18 4, pasdasismt DCM (30 mur) 1 mpombiBaiu HacklmeHHbIM BoxHBIM NaHCOs3 (20 mir).
Oprannueckyro ¢asy pasgessuiy, BeicymnBaniy Hax NaxSO4, GUIBTPOBANIN U KOHIEHTPUPOBAIH
nox BakyyMoM. OCTaTOK O4YHMINAIN C MOMOLIBIO KOJOHOYHOH Xpomarorpaguu Ha CHIIMKArene,
samoupys 20-100% EtOAc B merponeiiHom sdupe, ¢ momyderuem 1-(6-6pom-1-mernn-3,4-
aurunpo-1 H-uzoxunonun-2-uin)staHona (380 mr, 1.42 mmonb, 62% BBIXOA) B BHUIE KEJITOIO
macsa. CBOXXX-MC (ES+, Meron A): 1.60 mun, m/z 269.9 [M+H]".
Craaus 5: 1-[1-meTnn-6-(4,4,5,5-rerpamerun-1,3,2-nnoxkcadoposan-2-un)-3,4-guruapo-1H-
H30XMHOJHUH-2-WI|ITAHOH
o, o Duc(munakonaro)nnbopon (306 wmr, 1.2 mmonb), 1-(6-Gpom-1-
idB‘%N% mMeTui-3,4-muruapo- 1 H-uzoxunonun-2-un)stanon (162 wmr, 0.6
MMOJIb), aueraT kanus (178 mr, 1.8 mmounb) u 1,4-guokcan (6 mun)
nepeMeIInBaId U 1era3upoBai B TeueHne 5 MuH 6apbotuposanuem Ny. J[00aBisin KOMILIEKC
[1,1'-6uc(andennndocduno)peppouen|namanuii (II) xnopun muxmopmeran (49 wmr, 0.06
MMOJIb), H CMeCh JIEra3upoBajM B TeueHue S5 MuH OapOotupoBaHuemM N». PeakimoHHYIO cMech
nepeMeInBaIid Ha MpoTspkeHuH Hour nipu 90°C. Peakiiuro BeIMapyBaIM MO BAKYYMOM, H CBIPOE
BEIECTBO OYHINAIH C TOMOLIBKO KOJIOHOYHOW XpomaTorpaduu Ha CUIIMKarene, 3oupys 60-
100% EtOAc B merponeitHoM 3¢upe, ¢ nonydenuem 1-[1-merun-6-(4,4,5,5-rerpamerun-1,3,2-
nrokcaboponan-2-wun)-3,4-quruapo- 1 H-uzoxunonun-2-un|sranona (126 mr, 0.4 mmons, 66%
BbIx0n) B Buae OecusetHoro macyia. CBOXX-MC (ES+, Meron A): 1.74 mun, m/z 316.1 [M+H]+.
Craaus_6: 1-[6-[S-[(4-uuxaonponui-1-TeTparuaponupaH-2-ui-uHAa30J1-S-uia)amuHo|-1-

meTuJI-1,2,4-Tpuazon-3-uil-1-merun-3,4-gauruapo-1H-u30XxuHOIMH-2-U|ITEeHOH
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N-(5-6pom-2-metuin-1,2,4-tpuazon-3-mn)-4-

H _N O LMKJIONPONuII-1-TeTparuaponipaH-2-ui-uHaason-S-
N\; I‘ﬁN% amuH (182 mr, 0.44 mmons), 1-[1-meTnn-6-(4,4,5,5-
C/ Terpametui- 1,3, 2-muokcaboponan-2-min)-3,4-
P nurunapo-1H-uzoxunommH-2-unlsranon (125 wr,
0.40 mmonb), kapboHat xanus (137 mr, 0.99 mmons) B 1,4-guokcane (4 mn) u Boay (0.4000 mur)
nepeMelInBaIN U Iera3upoBai B TeueHue 5 MuH O6apbotuposanuem Na. JloOaBisiiu KOMILIEKC
[1,1'-0uc(nupenunpochuno)peppouen |nammanmii (II) xmopun puxmopmeran (32 wmr, 0.04
MMOJIb), U CMECh JIera3upoBad B TeueHue 5 MuH OapborupoBanuem N». Peakiuio moasepraiu
oOnyuenuto B TeueHue 3 4 npu 100°C B yCioBUsIX MUKPOBOJIHOTO peakTopa. Jleryuune BemecTsa
BBINIAPUBAJIH, ChIPOI ocTaToK pactBopsid B DCM u ancopOuposanu Ha cunukarene. O4ucTkoi ¢
noMoIIbl0 Xpomarorpaduu Ha cunmkarene, smoupys 20-100% EtOAc B nerponetinom 3¢dupe,
noiydanu 1-[6-[5-[(4-muknonponun- 1-reTparunponupas-2-ui-uHaa30d-5-uia)aMuHo |- 1 -meTni-
1,2,4-tpuazon-3-mn|-1-merun-3,4-qurunpo- | H-uzoxunomnn-2-un|arenod (32 mr, 0.06 mMmodb,
15% Boixox). CBOXX-MC (ES+, Meton A): 1.64 mun, m/z 526.7 [M+H]+.
Ipumep 249: 4-uuxaonponui-N-[5-(2-3Tui-1-metun-3,4-quruapo-1H-u3oxuHoauH-6-11)-

2-metna-1,2,4-tpuazon-3-uil-1H-unaaszon-S-amun

4-Tuxnonporun-N-[5-(2-3Tun-1-metun-3,4-quruapo-

; H \r/ N 1 H-u3oxuHonuH-6-mn)-2-metuin-1,2,4-rpuazon-3-un|-

N\N /N‘I\{ N"\ 1H-unpa3on-5-amus (21 mr, 0.05 Mmmosb, 88% BBIXON)
H

CUHTE3upOBaJH, cienys crnocody B [Ipumepe XX, u3 4-
ukJonpormui-N-[ 5-(2-3tui-1-metun-3,4-qurunpo- 1 H-u3oxuHomH-6-11)-2-MeTri-1,2,4-
Tpuazon-3-wil-1-Terparuaponupan-2-wi-uaaa3on-5-amuna (29 mr, 0.06 mmons). CBIXX-MC
(ES+, Meron B): 2.43 mun, m/z 428.4 [M+H]". 'H SAMP (400 MI', DMSO-ds): 13.00 (s, 1 H),
821 (s, 1 H),8.06 (s, 1 H), 7.58 (br.d,J =80T, 1 H), 751 (s, 1 H), 7.42-734 (m, 2 H), 7.10
(d,J=8.0Tu, 1 H), 3.89-3.78 (m, 1H), 3.75 (s, 3 H), 2.89 (m, 1 H), 2.79 (m, 1 H), 2.71-2.61 (m,
2H),2.60-2.53(m,2H),2.11 (m, 1 H), 1.21(d,J=6.6T, 3 H), 1.05(,J=7.0T1, 3 H), 0.98 -
0.92 (m, 2 H), 0.83 - 0.77 (m, 2 H).

Craaus 1: 6-6pom-2-3Tua-1-metni-3,4-auruapo-1H-u3oxuHoauH
Humernncynedun 6opan (2.07 mi, 4.13 MMonb) MenneHHO TOOABISUTH K
Br«%N’\ pacTBopy 1-(6-6pom-1-merun-3,4-nurunpo-1 H-n30XxuHOMMH-2-
wi)atadona (213 mr, 0.79 mmons) B 6e3BonHoM THF (8 M) n oxnaxknanu
no 0°C. Cwmecp 3atemM HarpeBanu nao0 70°C. Tlocne 3aBeplieHHs peaKLUIO MEJIEHHO
ocranasnuBaiu MeOH (2 M) mpu koOMHaTHOM Temmnepatype u HarpeBaiu 10 70°C B Teuenue 1 4,

oxnaxnaany, pazdasisuim EtOAc (30 mi) u mpomsiamu NaHCO3 (BogHbIM HachIeHHBIM) (20 MiT).
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Cnou pasmensuid, W opraHuueckyr ¢asy BeicymmBamu Haa NaxSQs, ¢dumbTpoBamm
KOHIIEHTPUPOBAJIU MO MOHWKEeHHBIM naBieHneM. Coipoii matepuan pacteopsuin B MeOH (2 mn)
Y OYHIIAJIN C MIOMOIIBI0 aHHOHOOOMeHHOH xpomarorpaduu (SCX-2 xkapTpumx), smoupys 3.5 M
NH; 8 MeOH, ¢ nony4yernem 6-0pom-2-3tui-1-merun-3,4-nurunpo-1H-m3oxunonusa (173 mr,
0.68 Mmmoutb, 85% Bbxox) B BUae xkenroro macia. CBOXX-MC (ES+, Merox A): 1.07 mun, m/z
255.9 [M+H]+.

Craaus 2: 2-3tua-1-meruni-6-(4,4,5,5-rerpamern-1,3,2-guoxcadoponan-2-ui)-3,4-

auruapo-1H-u3oxuHoann
o, ITpomesxxyrounoe coenunenue u3 Ilpumepa 248, Cranus 5, 6-Opom-
idB%N’\ 2-3tun-1-merun-3,4-guruapo-1H-uzoxunomun (75 mr, 0.3 MMounb),
ouc(nuHaxonaro)audopoH (150 mr, 0.59 mmons), auerat kanus (87
mr, 0.89 mmonb) u 1,4-auokcan (3 Mu) MOJTydYajy MOCJE OYHUCTKH C IOMOINBIO KOJOHOYHOMN
xpomarorpaduu Ha cunukarese, smonpys 20-100% EtOAc B nerposieitHoM 3dupe, ¢ monyueHrneM
2-3tun-1-metun-6-(4,4,5,5-rerpamerun-1,3,2-nuokcadboponan-2-un)-3,4-guruapo-1H-
u3oxuHojmHa (36 mr, 0.12 mmonb, 40% Bbixon) B Buae skenaroro macia. CBOXX-MC (ES+,

Meron A): 1.26 mun, m/z 302.1 [M+H]+.

IIpome:xkyTouHoe coeguHenue 92: N-3tua-2,2,2-rpudrop-1-[4-(4,4,5,5-rerpamerni-1,3,2-

AUOKCA00POIaH-2-1JT)(PeHU |3 TAHAMHH

B 50 mn konly 3arpysxanu 2,2,2-tpugrop-1-[4-(4,4,5,5-TeTpamern-
@)
B 1,3,2-nuokcaboponan-2-un)penmn|sranamua (150 mr, 0.5 mMmoub),
o F
F MeOH (5 mn) u aueranbaerun (0.03 mut, 0.5 mmonb). PeakunoHHyO
F

CMeCh TepeMEeIINBaIN P KOMHATHOM TeMIlepaType B TeUeHue 1 4 u
MenieHHo no0asysi Ooporuapun Hatpus (28 wmr, 0.75 mwmodb).
PeakuinonHy0 CMeCh IepeMeITnBaIv P KOMHATHOM TEMITEPATYPE B TEUEHHE TOMOTHUTEIBHOTO
1 4. Peakumro ocranaBnmuBain Na;COs (BOIHBIM HACBIIIEHHbIM) U 3KcTparupoBaiu DCM u
EtOAc. Oprannueckue ppakuuy BeIMAPUBAIH O] BAKyYMOM, U OCTaTOK pacteopstii B DCM.
HepacrBopuBmnecs: BemecTsa OTGUIBTPOBLIBAIN, U (UIBTPAT BBIMAPHBAIH O] BAKYYMOM C
MOJTyYCHUEM N-stun-2,2,2-tpudrop-1-[4-(4,4,5,5-rerpamerun-1,3,2-nuokcaboponan-2-
wn)dernn |sranamuna (108 mr, 0.33 mmons, 66% BbIXOA) B BHIE npo3padHoro Macna. CBIXKX-
MC (ES+, Meton A): 1.68 mun, m/z 330.1 [M+H]".
Craaus 1: 1-(4-0pomdenni)-2,2,2-TpupTop3TAHAMUH
Br E B 250 wmn  kpyrmomoHHyrw — konOy  3arpyxkanmu  4-Opom-2,2,2-
mi tpudropaneropernon (1.5 r, 5.9 mmons) u Tomyon (30 mur). PactBop
NH, oxnmaxpamn go  0°C  w pobaBmsuii WO KAamuisiM - JIMTHH

ouc(tpumetmncmmn)amun (6.5 mia, 6.5 MMonb). PeakIMOHHYIO CMecCh NMepeMeIlnBaif IpU
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KOMHATHOH Temnepatype B TeueHne 30 MUH U MEIJIEHHO TOOaBIISsLITN AUMETIIICYIb(u Oopas (5.9
mi, 11.8 mmonp) npu 0°C. Cmech mepeMeminBaiyd MPU KOMHATHOH TeMIlepaTtype B TEUYECHHE
nomnonauTenbHOTO 1 9, oxnaxkaanu 1o 0°C u nobasnsimu 2 H. NaOH (9 min). Cmech nepemermnBanu
IpU KOMHATHON TemmepaType B TedeHue 1.5 4, 3arem pazzpensinu Mexay EtOAc u Bonoil.
Opranudeckuii CJIOH MPOMBIBAIM BOAOH M PACCOJIOM, BBICYIIMBAIM C IOMOIIBIO (ha30BOTrO
paszenuTeNs U BhIMApUBAIIN IOA BakyyMoM. ChIpoe BEIeCTBO OYHINAIN € MOMOIIBIO KOJIOHOYHON
xpoMmarorpadun Ha cunukarene, smoupyst or 0% no 70% EtOAc B metponeiinom adupe, ¢
nosiydenuem 1-(4-Opombpennn)-2,2,2-tpudroparanamuna (1339 mr, 5.27 mmorns, 88.9% Bbxon)
B Bujie OecusetHoi xuakoctu. CBOXX-MC (ES+, Meron A): 1.27 mun, m/z 256.0 [M+H]".

IIpomMe:kyTOUYHOE  coennHeHue  93: 1-2,2,2-tpu¢rop-1-[4-(4,4,5,S-rerpamern-1,3,2-

AUOKcadopoaaH-2-ui)PpeHundTaHaMUH

B 100 mn kpyrionoHnyroo konOy 3arpyxanu 1-(4-6pomdpenmn)-2,2,2-

O
O’é tpudropsTanamun (1.34 1, 5.27 mmonb), Ouc(nuHAKOIATO)IUOOPOH
F (1605 MT, 6.32 MMOJIb), KOMILJIEKC [1,1'-
ouc(mudennndochuno)pepporeH | naaianui 1D XJIOPHL

NH,
nuxyopmetaH (430 mr, 0.53 mmonp) u anerar kanust (1550 mr, 15.8

MMOJIb) ¥ TTpoayBayu a3otoM. 1,4-Jlnokcan (24 mi) nerazuposainu OapootupoBarueM N U 3aTemM
no0aBJsUIM K cMecH, U cycrneHsuto nepevemuBaiy npu 90°C B Teuenue 1.5 4. PeakiuoHHy0
CMECh OXJIAKAAMH OO0 KOMHATHOW TemrepaTypbl W pasuaemsuin mexay EtOAc u BOmowu.
OpraHuveckuii CJIOH POMBIBAJIA BOAOM, HACBIIIIEHHBIM PACCOJIOM M BbIMAPHBAJIN ITOJT BAKYYMOM.
Ocratok pacteopsuiu B DCM, ancopOupoBany Ha CHIIMKAareile M OYHINAIA C TOMOLIBEO
KOJIOHOYHOM Xpomatorpaduu Ha cuiukarene, amoupys ot 0% no 60% EtOAc B neTponeiiHoM
spupe, ¢ nonydernueM 2,2 2-tpudrop-1-[4-(4,4,5,5-Terpamerni-1,3,2-nuokcadoponan-2-
wn)denun |sranamuna (917 mr, 3.05 mmons, 58% BrIxoxa) B BHIe npo3payHoro Macia. CBIXKX-

MC (ES+, Meton A): 1.48 mun, m/z 302.1 [M+H]".

IIpome:xxyTouHoe coenuHenue 94: N-stua-2,2-nudrop-1-[4-(4,4,5,5-Trerpamerna-1,3,2-

AuoKcadopoaaH-2-uj)PpeHuna 3 TaHaMuH

B 100 wmn xonby 3arpyxamu 1-(4-Opomdenwn)-N-3tun-2,2-
@)
B mudropstanamuH (185 wmr, 0.7 mMmonb), 6uc(MMHAKONIATO)AHMOOPOH
O/
(214 MT, 0.84 MMOJTb), KOMILJIEKC [1,1'-
F o
HN ouc(mudennndochuno)pepporeH | namnanuii (ID) XJI0pun

nuxjopmetad (57 mr, 0.07 mmonp) 1 anerat kajmst (207 mr, 2.1 MMOJIb)
u nponysanu N». JlerasupoBaHHbiii 1,4-nuokcan (3 mi) mH00aBIsIA K CMECH, M CYCIIEH3HIO
nepememmBau pu 90°C B Teuenue 1.5 4. PeakuMOHHYIO CMeCh OXJIAKIAIH O KOMHATHOM

TeMrepaTypsl U pazaensii Mexxkny DCM u Bomoit. OpraHuueckuil CjIoW NMPOMBIBAIH BOJOM,
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HACBIIEHHBIM PAacCcOJIOM M BbImapuBaiu mox BakyymMoM. Ocrtatok pactBopsiiu B DCM u
BBINIAPUBATIM TIOA BAKyyMOM Ha cuiukarene. [IponykT oYMImanyd ¢ MOMOIIBI KOJOHOYHOH
xpomarorpadun Ha cunukaresne, smoupys ot 10% no 100% EtOAc B nerponetinom s¢upe, 3aTem
ot 0% 1o 5% MeOH B DCM, ¢ nonyduenunem N-3tun-2,2-gudrop-1-[4-(4,4,5,5-rerpamernn-1,3,2-
nrokcaboponas-2-un)pennn|sranamuna (115 mr, 0.37 Mmmone, 53% BIX01) B BUAE PO3PAYHOTO
macna. CBOXX-MC (ES+, Merox A): 1.30 mun, m/z 312.3 [M+H]".
Craaus 1: 1-(4-6pom¢penn)-2,2-a1upTopITAaHOH
Br . B cyxyto 100 mn xonOy 3arpykanu 4-nonodpombenson (2 r, 7.0 Mmmoinb) u
THF (20 mu). PactBop oxnaxnamu no -78°C u MemieHHO IOOaBIISsIH
0 pactBop n-Oyrwumutust (3.1 mu, 7.8 Mmonb). PeakimoHHyr cmech
nepemewnBanu rpu -78°C B teuenne 30 MuH. 3ateM J00aBISAIN MO KAarusIM 3TUIAXTOpaLieTaT
(0.8 M, 7.8 MMONb), U pEaKIMOHHYIO cMech mepememuBanu npu -78°C B TeueHue 1 u.
PeaxirionHyro cMmech nepemernnbaiu npu -78°C B TedeHue JOMOIHUTENBHOTO 1 4, 3atem mpu 0°C
B TeueHne 1 4. Peakimio 3atem ocranasimmuBamu | H. HCl (3 mu) u skcrparuposanmu DCM.
OObenuHeHHble OpraHuYecKue (PakUUU HPOMBIBAIN PACCOJOM, BBICYLIMBAIM C IOMOLIBIO
¢asoBoro paszmenuresnst U BbIMapuBaiu nox BakyymMoM. Cbipoi octaTtok pactBopsuii B DCM,
BBIIAPUBAJIM TIOJ] BAaKyyMOM Ha CUJIMKarejle M O4YMIIAIM C [OMOIIBI  KOJOHOYHOM
xpomarorpadpun Ha cunukarene, smoupys ot 0% no 50% EtOAc B merponelinom sdupe, ¢
nosiyuenuem 1-(4-6pombpennn)-2,2-nupropatanona (1123 mr, 4.78 mmoib, 68% BBIXOH) B BUIE
sxkentoit skugkoct. CBOXX-MC (ES-, Meron A): 2.05 muH, m/z 233.1 [M-H]J".
Craaus 2: 1-(4-6pompenni)-N-3Tui-2,2-1upTop3TAHAMUH
Br . B cyxyto 100 mn konly 3arpyxkanu 1-(4-6pompennn)-2,2-nudrop-3TaHoH
F (287 wr, 1.2 mmonb), MeOH (5 mi), stunamun (1.8 mu, 3.66 mMmomb) u
HN._~ usonponokeua turana (IV) (0.7 mn, 2.44 mmonb). PeakuuoHHyto cMmech
nepemermBanu pu S5°C B Teuenue 18 u. [TonydeHHYIO B pe3yJIbTaTe CYyCIEH3UIO OXJIAXKAATHU JI0
0°C u nobansuu Ooporuapun Hatpus (92 mr, 2.44 MMoIb) mopuusiMH. PeaknMOHHYIO CMeCh
nepeMelnBal MpU KOMHATHOW Temneparype B TedeHue 2.5 4. PeakuuMoOHHyKO CMecChb
OCTaHaBIIMBAJIN C TIOMOIIBIO rUApoKcHuaa aMMoHus (33% B BOZIE), 1 pAaCTBOPHUTENH YAAISUIN MO
BakyymMoM. Ocratok cycnenauposain B EtOAc, u HepactBopusmmecs BemectBa (T1102)
orunbTpoBbIBaIu 4epes cioil Ilenura™. ®unbTpar BbIMapuBanM MON BAKYyMOM, M CBIPOE
BEIIECTBO OYHIIAJIN C MMOMOIIBIO KOJIOHOYHOH XpoMaTorpadguu Ha cuukarene, saoupys ot 10%
no 100% EtOAc B mnerponeitHom 3dupe, ¢ mnonydenuem 1-(4-6pomdenin)-N-3tun-2,2-
mudropstanamuna (185 mr, 0.70 mmonb, 58% Bbixon) B Buae Oeciserroro maciaa. CB2XX-MC

(ES+, Meton A): 1.11 mun, m/z 264.0 [M+H]".
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Cnenyromme OOpOHATHBIE MPOMEKYTOUHBIE coennHeHuss B Taduuue 22 ObUTH TONYYEHBI C

UCTIONIb30BaHUEM criocoba, aHajorundHoro mnpencrasieHHoMy Ha Cramum 1 w Cragum 2 nos

IIpumepa 343.
Tabanua 22
Meton C Crpykrypa AHanus
IIpome:xxyTouHoe Merton A, 1.99 mun, m/z 334.3

coeauHeHue 95

O
jol

O_
. 0
B
HN%

[M+H]"

IIpomexxyTouHoe

coeauHeHue 96

s

HNJ

TH SIMP (400 MI'w, DMSO-ds) &
8.45(t,J = 5.7Tw, 1H), 7.72 —
7.41 (m, 3H), 3.57 (s, 3H), 3.34 —
3.18 (m, 2H), 1.18 — 1.15 (m,
12H), 1.14 — 1.09 (m, 3H).

ITpomexyTouHoe

coequHenue 97

s

HNJ

Meron F, 3.28 mun, m/z 290.2
[M+H]"

IIpomexyTouHoe Meron F, 3.02 mun, m/z 306.2
coequHeHue 98 j: HN_/ [M+H]*
IIpome:xxyTouHoe Meton F, 2.07 mun, m/z 2942
coenuHeHne 99 j: B HN_/ [M+H]"
R F
IMMpomexyTouHoe F Meton F, 3.79 mun, m/z 344.1
O, O
coegunenue 100 B [M+H]"
0] HNJ
I[Ipome:xxyTouHoe HO, O Merton F, 1.80 mun, m/z 230.1
B
coenuHenne 101 HO' HNJ [M+H]"
F
I[Ipome:xxyTouHoe X O Meron F, 3.53 mun, m/z312.2
coegunenne 102 j :O' Hn—" [M+H]"

IIpomexxyTouHoe

coequnenue 103

Merton A, 1.81 muH, m/z 429.1
[M+H]"




IIpomexxyTouHoe

coequnenue 104

Merton A, 2.10 muH, m/z 483.2
[M+H]"

Merton A, 1.86 muH, m/z 344.1

IIpomexxyTouHoe

coequHenue 105

[M+H]"

N
IIpome:xxyTouHoe 7 o Meton F, 1.50 mun, m/z219.1
)
coenunenue 106 B / [M-niunaxor+H]"
O HN
IIpome:xxyTouHoe X =N ¢} Meton F, 1.70 mun, m/z 195.1
B
coeaunenue 107 g Y7 N [M-iunaxon+H]"
Meton A, 1.67 mun, m/z 288.1

IIpomexyTouHoe

coeaunenue 108

[M+H]"

Meron A, 1.22 mun, m/z 249.0

TIpomexyTouHOE o ,~=N  ORF
'B{/)—/( }F M +H]"
coequHenue 109 o HN [M-nunaxon+H]
0, o)
IIpomexyTouHoe B W, Merton F, 4.10 mun, m/z 327.10
0] HN +
coeaquHenue 110 N [M+H]
\ 4
IIpomexxyTouHoe HO
\ Merton A, 0.90 mun, m/z 236.9

coequnenue 111

[M+H]"

IIpomexxyTouHoe

coequnenue 112

Merton A, 1.78 mun, m/z 306.2
[M+H]"

IIpomexxyTouHoe

coequnenue 113

Meton A, 1.72 muH, m/z 318.2
[M+H]"

Merton A, 1.62 muH, m/z 276.2

IIpomexxyTouHoe

coequnenue 115

IIpomexxyTouHoe o} ]
B _/
coenunenue 114 o HN [M+H]"
- 'H AMP (400 MTI', DMSO-ds) &
F 8.49 (t,J =5.6Tu, 1H), 7.95(d, J
o}
=7.5Tn, 1H), 7.92(d,J=7.0Tw,

1H), 7.52 (d, J = 7.5 T'w, 1H), 3.28
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—3.20 (m, 2H), 1.32 (s, 12H), 1.10
(t,J =7.4Tu, 3H).

. "H SAMP (400 MI'u, DMSO-ds) &
IIpomexyTouHoe o} O 869 (t,J=73Tn, 1H), 7.77 -
coenunenue 116 j:o’B Hv—" 7.45 (m, 2H), 3.29 (t,J = 6.8 T'wy,

i 2H), 1.22 - 1.07 (m, 15H).
IIpomexyTouHoe o, i i OFF Meron F, 4.07 mux, m/z 366.10
coeaunenue 117 j: O’B HN}F [M+H]*

O0mmii cmoco6 J: Crioco® monyueHus: COeAMHEHUs! MO H300PETEHHIO NPEACTaBJIEH HIXKE.
JIOTIOTHUTENIbHBIE COEAMHEHHs, KOTOpble MOTYT OBbIThb IOJIY4€Hbl AHAJIOTHYHBIM CIIOCOOOM,
npuMeHsist oomuii crioco0 J, npeacrasnens! B Tadanune 23.

Ilpumep 250: 2-[2-xn0p-4-[5-(1H-unpa3zoa-5-unamuno)-1-merun-1,2,4-rpua3o-3-

wi|¢enoxcu]-N-u3zonponunaneramug
cl 0 K nepememannomy pacrsopy HCI-MeOH (1.6 M, 3
\ 7 H\r/N/ Oﬁ:i(N«< w1, 4.8 Mmmosb) nobassiu 2-[2-xmop-4-[ 1-merun-
N : /N‘N 5-[(1-TerparunponupaH-2-UInHAA30-5-
H ui)amuHo]-1,2,4-tpuazon-3-un]denoxcu]-N-
m3onponuianeramuz (100 mr, 0.19 MMOJIb), ¥ TOJTYYEHHYIO B Pe3yJIbTaTe CMECh MePEeMELIHBAIIN
NP KOMHATHON TeMmepaType B TeueHue 18 4. PeakMOHHYI0 CMeCh KOHLEHTPUPOBAIU IMOJ
NOHW)KEHHBIM AaByieHHeM. OCTaTOK OYHIIAIN C TIOMOLIBIO KOJIOHKH ¢ oOpammenHoit ¢asoii (40 r,
C 18, 50% MeCN B Boze) ¢ MOJy4YeHHEM LIEJIEBOrO mpoaykra 2-[2-xmop-4-[5-(1H-unnazomn-5-
WiaMuHO)- 1 -metui-1,2 4-tpuazon-3-wi|penokcu |-N-u3onpormunaneramun (S0 mr, 0.11 mMmob,
60% BeIxOn) B BUae Genoro Teepaoro semectsa. JKX-MC (ES™, Meron F): 2.82 mun, m/z 440.1
[M+H]". 'H SIMP (400 MI', DMSO-ds) § 12.91 (s, 1H), 8.89 (s, 1H), 8.15 (s, 1H), 8.03 (s, 1H),
7.94(s, 1H), 7.88 (m, 2H), 7.5 (dd, /=8.8 I'y, 2H), 7.09 (d, /=8.8 'y, 1H), 4.61 (s, 2H), 3.97-3.88
(m, 1H), 3.79 (s, 3H), 1.11 (d, /=2.4 ', 6H).
Cragusa _1: 2-xaop-4-[1-meTunna-5S-[(1-TeTparuaponupas-2-ujinHia3on-S-ui)amunol-1,2,4-

TPHA30J1-3-1J1| peHo

’ Cl Cwmech N-(5-6pom-2-metuin-1,2,4-rpuazon-3-umn)-1-

N //D/N\r/ N/>’®»0H TeTparuaponupaH-2-ui-uHaazon-S-amuna (250 mr, 0.66
N N=-N MMOJIb), 2-xn0p-4-(4,4,5,5-rerpamerun-1,3,2-
C/O nuokcaboponan-2-un)penona (337 wmr, 1.33 Mmonb),
kapOonara xamuss (275 wmr, 2.0 mmomp) u [1,1'-
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ouc(mudennndocduno)peppouex|nuxioprnamnaaus (11) (49 mr, 0.07 MMoIIb) epeMeIMBaIN IPU
110°C B Bome (4 mu) um 1,4-nuokcane (20 wmur). PeakimoHHyr0 cmech (UIBTPOBAIH U
KOHIIEHTPUPOBAJIH M 3aT€M OUYHWINAJH C IIOMOLIBI0 KOJIOHOYHOH XpoMaTtorpauu Ha CUIIHKAarese,
smonpysa 50% EtOAc B merponeiiHoMm s3dupe, ¢ mnonyueHueMm 2-xiop-4-[1-mernn-5-[(1-
TeTParuapONupaH-2-uINHAA301-5-1m1)aMuHo|-1,2,4-tpuazon-3-min|perona (200 mr, 0.47 MModb,
71% Boixon). JKX-MC (ES™, Meron F): 3.10 mun, m/z 425.1 [M+H]".

Craaus 2: 2-[2-xn0p-4-[1-meTna-5-[(1-TeTparuaponupaH-2-uianHaa3ona-S-ui)amusol-1,2,4-
TPUA30J1-3-wi|PpeHokcu |- N-u3onponuianeTaMug

! cl /J(O Cmech

; N\(/N >’®—O HN“< TeTparuApoOnupaH-2-uiInHIA30J-5-1J1)aMIHO |-
N

:\:@/ N 1,2,4-tprason-3-unlbenona (200 wr, 0.47
Cr

mMmonib) B auetone (15 mu) nmepememuBanu npu 65°C B Teyenue 36 4. 3aTeM QUIbTpOBAIU U

2-xnop-4-[1-metun-5-[(1-

MMOJIb), 2-xyop-N-uzonponunaneramuna (96

mr, 0.71 Mmmonb) u kapOonata kanusi (520 mr, 3.8

OYHILAJIU C MTOMOIIBIO KOJIOHOYHON Xpomarorpaduu Ha cunukarene, smoupys 0-100% EtOAc B
adupe, ¢ 2-[2-xn0p-4-[ 1-meTun-5-[(1-rerparuaponupan-2-
WINHAA301-5-mn)amMuHo |- 1,2,4-tpuazon-3-uin]penokcu|-N-u3onponunaneramuaa (108 mr, 0.20
mMMonb, 44% Beixon). JKKX-MC (ES™, Meron F): 3.76 mun, m/z 524.1 [M+H]".

Ta6auua 23

NETPONECHHOM NOJy4YeHHEM

Ipumep CtpykTypa KX-MC H AMP
470 Meton F, | 'H SMP (400 M1,
, NN >’®_O 235 wun, | DMSO-ds) 8 12.90 (s,
N;D/ N m/z 406.2 | 1H), 8.84 (s, 1H), 8.22 (s,
" [M+H]+ | 1H), 8.02 (s, 1H), 7.89 (d,
J=8.8 'y, 3H), 7.56 (d,
J=8 T, 1H), 7.48 (d,
J=8.8 T'y, 1H), 7.01 (d,
J=8.8 T, 2H), 4.48 (s,
2H), 4.00-3.91 (m, 1H),
3.78 (s, 3H), 1.09 (d,
J=72 T, 6H)
471 o Meron F, | 1H SIMP (400 M1,
N //\/Ej/N _N @ 2.65 mun, | DMSO-ds) & 13.36 (s 1H),
N N 8.43 (s, 1H), 8.08 (5,1H),
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m/z 440.1
[M+H]J+

7.87 (d,J=8.0 I', 1H),
7.75 (d, T = 8.7 I', 2H),
7.61-7.52(dd, J=8.8
I'y, 2H), 6.97 (d, ] =8.8
T'w, 2H), 4.44 (s, 2H),
3.98 —3.89 (m, 1H), 3.76
(s, 3H), 1.09 (d, ] = 6.8

T, 6H).
472 o g 0 Meron F, | 1H SIMP (400 MI'w
, N N >,©'o/’/<""< 3.0 mmn, | DMSO-ds) 8 13.38 (s,
N, e R lmiz474.1| 1H), 8.52 (s, 1H), 8.09 (s,
H [M+H]+ | 1H), 7.80 (d,J =7.8 ',
2H),7.72 (dd, T = 8.6, 1.8
T, 1H), 7.63 — 7.51 (m,
2H), 7.03 (d, J = 8.7 'y,
1H), 4.58 (s, 2H), 3.97 -
3.85 (m, 1H), 3.77 (s,
3H), 1.08 (d, J = 6.6 T'n,
6H)
473 - o Meron F, | 1H SIMP (400 MI'wL
X //D/H\r/N @OA”{ 262 v, | DMSO-ds) 8 12.89 (s,
N N m/z 424.2 | 1H), 8.87 (s, 1H), 8.17 (s,
[M+HJ+ | 1H), 8.03 (s, 1H), 7.93 (d,
J=79Tu, 1H), 7.72 (s,
1H), 7.70 (d, J = 6.8 T'w,
1H), 7.57 — 7.49 (dd, J =
8.8 Ty, 2H), 7.12 (1, J =
8.8 Ty, 1H), 4.58 (s, 2H),
3.99 ~3.89 (m, 1H), 3.79
(s,3H) 1.10 (d, ] = 6.8
T, 6H).
474 N - o Meron F, | 1H SIMP (400 M i
282 mun,| DMSO-ds) 8 13.38 (s,

1H), 8.51 (s, 1H), 8.08 (s,
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m/z458.1] 1H), 791 (d,J=7.8Tw,
[M+HJ+ | 1H), 7.56 (d,J =8.9 Ty,
4H), 7.05 (t, T=8.7T'n,
1H), 4.54 (s, 2H), 3.91
(m, J=6.8Twn, 1H), 3.76
(s, 3H), 1.06 (4,1 =6.5

T, 6H)
475 F 5 Meron F, | 1H SIMP (400 MI'w,
7 ¥ NF i /’(N /< 291 mun,| DMSO-dg) 8 13.33 (s,
N/ N/ ) °© H m/z 508.1 | 1H), 8.47 (s, 1H), 8.07 (s,
N

H [M+H]J+ | 1H), 7.99 (d,J =8.0 ',
1H), 7.67 (d, J = 8.4,
1H), 7.61 (d, ] =9.2 T,
1H), 7.50 (d, J = 8.8 I',
1H), 733 (d, ] =2.4 T,
1H), 7.26-7.23 (m, 1H),
4.56 (s, 2H), 3.99-3.90
(m, 1H), 3.78 (s, 3H),
1.09-1.08 (d,J = 6.8 T'ny,
GH)

Ipumep 251: 4-[5-[(4-unknonponui-1H-ungazon-5-uia)amunol-1-meTni-1,2,4-rpuason-3-

i |-N-3TujioeH3amMmua
Xnoposomopon (1.65 mn, 6.6 Mmonb) HOOABISLIH K
H _N HN——\ pactBopy  4-[5-[(4-mmknonponui- 1 -reTparuaponupaH-
N\; /\rN\N/>f®l§O 2-Un-uHAA30J-5-un)aMuHo |- 1 -metmi- 1,2, 4-Tpuason-3-
H wi|-N-stunbenzamuna (64 mr, 0.13 mmons) B MeOH (2
mu1). Peakumio 3aTeM nepeMernBaiii Mpu KOMHATHON TemnepaType B Tederne 18 4. Pactsopurens
yIaJISITA 1O BAKYYMOM, U Chipoe BemecTBo ounnan Ha kaptpumke SCX SPE. ITony4ueHHslit B
pe3yibTaTe MPOAYKT OYHMINAIH C TIOMOLIBIO KOJOHOYHOW XpoMmaTorpauu Ha CHITHKArede,
smounpyst 60-100% EtOAc B merponeiiHom 3¢upe, ¢ momyuernueMm 4-[5-[(4-uuknonpormin-1H-
WHIA30J1-5-mn)amMuHo|- 1 -meTmin-1,2,4-tpuazon-3-mi|-N-atundenzamuna (14 mr, 0.035 mmorb,
26% Bbixon). CBOKX-MC (ES*, Meton B): 2.91 mun, m/z 402.4 [M+H]". '"H AMP (400 MI'L,
DMSO-ds) 6 13.02 (s, 1H), 8.48 (t,./ =5.5T'y, 1H), 8.32 (s, 1H), 8.07 (s, 1H), 7.86 (q, J = 8.5 I'Ly,
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4H), 7.49 —7.27 (m, 2H), 3.79 (s, 3H), 3.26 (q, 2H), 2.13 (m, 1H), 1.12 (t,J = 7.2 'y, 3H), 1.02 -
0.92 (m, 2H), 0.83 (m, 2H).

Cragus 1: N-(5-0pom-2-meTna-1,2,4-Tpua3oui-3-uia)-4-uuKa0nponua-1-rerparuaponupan-
2-1J1-HHAA30J1-S-aMHH

K mnepememannomy pactBopy 3,5-aubpom-1-merun-1/H-1,2.4-

v H\r/N/>——Br Tpuazona (796 1, 33 wMMmomb) u  4-IUKJIONpONUi-1-
N N-N TeTparuAponupan-2-ui-uHga3on-S-amuHa (8.5 r, 33 Mmoib) B
cyxom THF (300 mu) mpu -20°C B atmocdepe azora qo0aBisuiu

C/O pactBop Ouc(tpumermncunun)amuna Hatpus (1.0 M B THF) (72.7

M1, 72.7 MModib). Peakiinio 3aTeM nepemMernnBaiy 1 OcTaBIisiIn HarpeBaThes 10 0°C B Teuenue 30
MuH. CMechb OCTaHaBIMBAJIM HAchIleHHbIM BoAHBIM pacrBopoM NH4Cl (150 mm) wu
skcrparupoBasiun  EtOAc (250 wm). Cnoum pasgensiiu, W BOAHBIA CIIOH JOTMOJHUTEIHHO
skctparuposann EtOAc (250 mur). OObenrHeHHbIE OPraHUYeCKHe BELIECTBA BBICYLIMBAIN HaJ
cynbharoM HaTpusi, (GUIBTPOBAIM M BhIMApuBaIU 1Mox BakyyMoM. [lomydeHHOe B pesysbrare
TBEPAOE BEIECTBO PACTUPAIIH C AUITUIIOBBIM 3PHUpOM U GUIBTPOBAIH ¢ osyueHuem N-(5-6pom-
2-mernin-1,2,4-rpuazon-3-mi)-4-1UKJIONPONHII- | -TeTparugponupaH-2-ni-uHAa30J1-5-aMHHA
(11.05 r, 26.5 mmoub, 80% BBIXOM) B BHE KpeMOBOro Teepaoro semecrsa. CBOXX-MC (EST,
Meron A): 1.65 mun, m/z 417.3/419.3 [M+H]".

Craaus 2: metua 4-[S-[(4-uukaonponui-1-reTrparuaponupas-2-ui-uHAa30.1-5-uia)aMuHo|-
1-metua-1,2,4-Tpua3on-3-mi|oen3oar

K mnepememmBaemomy pactBopy N-(5-Opom-2-merm-

\
; H \(/ N >’®’§O 1,2,4-tpuazon-3-un)-4-nuKiaonponui-1 -
N\N /N\N/ O rterparunponupaH-2-mi-uHAa3ona-5-amuHa (9 r, 21.6
MMOJIb) U 4-(MeTOKCUKapOOHUT)OeH30100pOHOBO
0
kuciotsl (4.7 r, 25.9 mmons) B 1,4-nuokcane (200 mun) u

Bone (40 mu) mobGaemsiiu kapOoHat kamusi (9 r, 65 mmonp). CMech TIIATENBHO Jera3upOBaJIH
azoroMm, 3areM pnoOasys komiuieke |[1,1'-6uc(audenundocuno)depponer|nammanuii (1)
xyopua auxiopmetad (0.88 r, 1.08 mmonp). CycrnieH3HI0 Aera3upoBaid B TEYCHUE 5 MUH U 3aTeM
nepemermmBany npu 100°C B Teuenue 5 4. PeakUMOHHYIO CMeCh OXJIaKIald O KOMHATHOMN
temneparypsl U pazdasisuin 100 M Boasl 1 250 mi EtOAc. Oprannyeckuie BeliecTBa CHadaja
npoMbiBany 100 MJI HACBIIEHHOTO PAaccoa, 3aTeéM OPraHUYECKHE BELIECTBA BBICYLIMBAIU Haj
cynbdaTrom HaTpust, GUIBTPOBAIN M BBIAPUBAIH MO BAKYYMOM C MOJYYEHHEM KOPUYHEBOTO
NOJIYTBEPAOTO BELIECTBA, KOTOPOE PACTHPAIH C AUITHIIOBBIM 3(DHUPOM C MOTy4YE€HHEM METHI 4-[5-

[(4-umknonponui- 1 -TeTparuaponupan-2-ui-uHaa3on-S5-mi)amuHo |- 1 -metun- 1,2, 4-rpua3on-3-
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mn|6ensoara (9.65 r, 20.4 Mmmoinb, 95% BbIXON) B BUE€ KPEMOBOTO TBepaoro Bemecrsa. CBIKX-
MC (ES”, Meton A): 1.85 mun, m/z 473.6 [M+H]".

Cragusa __ 3:  4-[S-[(4-uuxaonponui-1-teTparuaponupaH-2-ui-uHAa30J1-S-ua)amuHo|-1-

MeTuI-1,2,4-Tpua3on-3-ui|0eH30iiHass KHCJI0TA

Bonnslit pactBop 2 M ruapokcuna Hatpus (51 mu, 102

H
; N _N o MMOJIb) AO0ABIISUTN K MEPEMEIIaHHONW CyCIIeH3UU METHIT
N, b ) 4-[5-[(4 1 2
N N=N -[5-[(4-umknonpomnui- 1 -Terparuaponupan-2-ui-
MHNa30I1-5-mn)aMuHo|- | -metnn-1,2 4-tpuazon-3-
@)
wi|6enzoara (9.65 r, 20.4 mmons) B THF (150 M) u

MeOH (150 mu) npu 25°C. PeakIIMOHHYIO CMeCh IepeMELINBAIH TPU KOMHATHON TEMIIEpAType B
TedeHue 3 4. OpraHn4yeckuil paCTBOPUTEND YAAISUINA N0 BAKYYMOM, M BOJIHBIE CJION pa30aBIisiin
350 mn Boabl, noBoauau a0 pH=4 nobasnenuem 4 M HCI u skctparuposamu 500 mn DCM.
OpraHnueckue BeIecTBa BbICYIIUBAIN HAJl CYJIb(ATOM HATpUs, PUIBTPOBAIN U BBITAPUBAIIH IO
BaKyyMOM C [TOJIy4€HHUEM KPEMOBOTO TBEPAOIO BellecTBa. TBepaoe BEmeCTBO Cy CIIEHANPOBAIIH C
AMATHIOBBIM  >pupoM u  ¢unbTpoBamu ¢ nonydeHueMm  4-[S-[(4-umkionpornun-1-
TeTparuIponupaH-2-ui-uHAa30-5-11)aMuHO |- 1 -meTui-1,2,4-tpua3on-3-mi| 6eH30HHOH
kuciotsl (8.7, 19 mmonb, 93% BbIx0n) B BUAE OeAHO-KpeMOBOro TBepAoro Bemectsa. CBIYKX-
MC (ES*, Meton A): 1.60 mun, m/z 459.5 [M+H]".

Cragusa _ 4:  4-[5-[(4-uuxaonponui-1-reTparuaponupaH-2-ui-uHAa30J1-S-uia)amuHo|-1-
meTui-1,2,4-Tpua3on-3-ua|-N-3runéenzamujg

Iponundocdonosiii anruapun (0.1 mi, 0.33 MMob)

H
N.__N NN no0aBysid K NEpeMeIlaHHOMY pacTBopy N, N-
-

N N={ numsonpornmwnTIiamuaa  (0.11 mi, 0.65  mmonb),
stunamuHa B THF (2 M) (0.07 mu1, 1.09 mmonb) u 4-[5-

0
[(4-muxmonporui- 1 -TeTparuaponupan-2-mi-

WHa30J1-5-mn)aMuHo|- 1 -meTun-1,2,4-tpuazon-3-wmi|6en3oiinoit kucaotsl (100 mr, 0.22 MMoIb) B
DCM (5 ™), U peakuMOHHYK) CMeCh MepeMeIlUBaid B Te4eHWe 16 9 mpu KOMHATHOU
TeMreparype. Peakinio mpOMBIBAJIA BOJAHBIM HACBIIEHHBIM OMKapOOHATOM HATPHSI K PACCOJIOM,
U BBICYIIMBAJH C MOMOIIBI (ha3oBoro pasznenurtens. [lomydeHHBI B pe3yJjbTaTe pacTBOP
ancopOupoBanu Ha CHJIMKArejle W OYHINAJIM C TOMOINBI0 KOJOHOYHOH Xpomarorpaduu Ha
cunukarene, smoupys 50-100% EtOAc B merponeiiHom s¢dupe, ¢ momyuenuem 4-[5-[(4-
LUKJIONIPOITUJI- | -TeTparuaponupan-2-ui-uHaa3oi-5-ui)aMuHo |- 1 -metun- 1,2, 4-rpuazon-3-un|-

N-srun6enzamuna (64 mr, 0.13 mmoub, 60% BBIXOT) B BUIE OJIETHO->KEJITOTO TBEPIOTO BEIIECTBA.

CBOXX-MC (ES™, Meton A): 1.59 mun, m/z 486.6 [M+H]".
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Ipumep 252: N-mukjaonponuni-4-[S-[(4-3tun-1H-unaazon-S-un)amunol-1-mermi-1,2,4-

TPHA30J1-3-W]-2-MeTOKCHOeH3aMuUg
H O_—HN _4 Xnoposomopon (4.0 M B nmokcane) (2.24 mi, 9.0
v N\r/ N/>’®,§ MMOJIb) MEIUICHHO HOOaBISUIM K TEepEeMEIIaHHOMY
N N=-N © pacTBOpY N-muknonponui-4-[ 5-[(4->tun-1-
" TeTparugpONupaH-2-ui-uHAA30J-5-1I)aMUuHO |- 1 -
metmi- 1,2, 4-tpuazon-3-mi|-2-merokcudenzamuna (85 mr, 0.16 mmons) B MeOH (2 mi) nipu
KOMHATHOH TemmnepaType. PeakliMOHHYIO CMECh NepeMeIInBaId IPU KOMHATHON TeMIlepaType B
TeueHue 18 4. brnegHO->KeNThI pacTBOP BBINAPUBAIU O] BAKYYMOM M OUYMINAIU C MOMOLIBIO
kaptpumxka SCX SPE. IlonyudeHHBbI B pe3yabTaTe NPOAYKT OYHUINAIN C OMOIIBIO KOJOHOUYHOM
xpomarorpapumn Ha cunukarene, smoupys 30-100% EtOAc B mnerponeiiHom s¢upe, u
BBINIAPUBAJIM TIOA BAKyyMOM C TmojydeHueM N-nukionponui-4-[5-[(4-stun-1H-unnazon-5-
win)amMuHo |- 1 -metun-1,2,4-rpuazon-3-un|-2-metokcudbensamuga (10 mr, 0.023 mmonb, 14%
BbIXON) B Buzie Oesoro Teepaoro Bemecrsa. CBIXX-MC (ES™, Meron B): 3.19 muH, m/z 4323
[M+H]*. '"H AIMP (400 MI't, DMSO-ds) § 13.03 (s, 1H), 8.27 (s, 1H), 8.15 (s, 1H), 8.08 (d, J =
43T, 1H),7.64(d,J=80Tu, 1H), 7.45(d,J= 14T, 1H),743 (dd,J=7.9, 1.4y, 1H), 7.37
(dd,J=87,1.0Tn, 1H), 7.27(d,J = 8.7T'y, 1H), 3.85 (s, 3H), 3.75 (s, 3H), 293 (q,J = 7.5 I'y,
2H), 2.88 —2.76 (m, 1H), 1.23 (t,J = 7.5 I'u, 3H), 0.74 — 0.64 (m, 2H), 0.58 — 0.49 (m, 2H).
Craaus 1: metua 4-[5-[(4-3THj-1-TeTparuaponupan-2-uia-uHAa30J-S-W1)aMHHO|-1-MeTHI-
1,2,4-Tpua3zon-3-mil-2-MmeTokcudeH3oar
’ o— o [3-MeTokcu-4-(MeTokcukapOoHu )peHu J00pOHOBY IO
N//\/ED/NYN@ kuciory (435 wmr, 2.07 mmons), N-(5-Opom-2-metui-
N N=N © 1,2,4-tpuazon-3-un)-4-3Tui- 1 -reTparuaponupaH-2-ui-

C/O uHnaszon-S-amuH (800 mr, 1.97 mmone) u kapOoHar

KaJust (573 MT.

2

4.15 MMOJTb )
pactBopsui/cycniennupoBanu B 1,4-nuokcane (15 mi) u Bome (4 wmur). PeakuMOHHYIO CMech
MOJTHOCTBIO  Jlera3upoBain OapOboTupoBaHuMeM a30Ta. 3areM nobaBysuii  komruieke [1,1'-
ouc(mupenundochuno)peppouet|namaanii (II) xmopun auxmopmeran (161 mr, 0.2 MMOJIB) C
TIOCTIE Y FOIIeH OTIOTHUTEIPHON JTera3alueii, u 3areM peakiuo Harpesainu 10 90°C B Teuenue 18
4. Peakiuro BbIMapUBaM MOA BAKYYMOM Ha CHJIMKArejie M OYHIIAJIN C MOMOIIBIO KOJOHOYHON
xpoMmarorpaduu Ha cunukaree, 3moupysi 25-100% EtOAc B nmeTponeliHoM 3¢upe, ¢ MonydeHueM
metun 4-[5-[(4-atun-1-rerparuaponupan-2-uia-uHAA30I-5-1i1)aMuHo |- 1 -metri- 1,2, 4-tpuason-3-
wi|-2-metokcubenszoara (755 mr, 1.54 mmonb, 78% BbIXOH) B BuAE ONEAHO-KENTOW CMOJIBI.

CBOXX-MC (ES™, Meton A): 1.73 mun, m/z 491.5 [M+H]".
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Craausa 2: 4-[S-[(4-3Tua-1-TteTparuaponupan-2-ui-uHaa3on-S-uia)amuHol-1-metua-1,2,4-

TPHUAa30.J-3-J1]-2-MeToKcHOeH30HHAsI KHCJI0TA, THAPOXJOPHU
\O I'mnpokenp Hatpust 2.0 M (6.0 mu, 12 MModb) 1o0aBism
H N >’®’£ H nepeMelaHHol cycneHsun 3tui  4-[5-[(4-atun-1-
Nithj/ Kl\f O TeTParugpONHpaH-2-ui-uHAA30J-5-1I)aMUHO |- 1 -
C g metwi-1,2,4-tpuazon-3-unl-2-metokcudenzoata (755

0

mr, 1.5 mmons) B THF (10 M) u MeOH (10 mu) npu
KOMHATHOH TemmnepaType. PeakliMOHHYIO CMECh NepeMeIInBaId IPU KOMHATHON TeMIlepaType B
TeueHue 18 4. Peakuuro BbINapuBaau MOJ BaKyyMOM M 3aT€M pacTBopsiid B Boae. pH 3arem
nosoammu a0 2 nodasnenueM 2.0 M HCI, u monydeHHOe B pe3ysbTaTe TBEPAOE BEIIECTBO
skctparuposann EtOAc (x 2). Opranuueckue BeIeCTBa MPOMBIBAIN HACBILIEHHBIM PACCOJIOM U
BbICylInBasu Haa MgSQ4. PacTBOpuTeNnb yaansiyu noa BaKyyMOM, U MOJYYEHHOE B Pe3yJIbTaTe
TBEPJOE BELIECTBO pPACTHpPAIM B OUATHIOBOM 3dupe, QuibTpoBaii U  MPOMBIBAIU
JONOJHUTEIBHBIM AUITUIIOBBIM 3(UPOM ¢ onydeHueM 4-[5-[(4-atun-1-retparuaponupan-2-ui-
UHA30J1-5-11)aMuHO |- 1 -metun-1,2,4-Tpua3on-3-mi|-2-MeTOKCUOeH30MHOM KHUCJIOTBI,
ruapoxgopuna (505 mr, 0.98 mmonb, 66% BbIXOAD) B Buae O€XKEBOrO TBEPAOIO BELIECTBA.
CBOXX-MC (ES”, Meton A): 1.56 mun, m/z 477.5 [M+H]".

Craaus 3: N-nukyaonponuii-4-[5-[(4-3tun-1-rerparuaponupaH-2-ui-uHaa3o-5-

wi1)amuHo|-1-metua-1,2,4-rpua3on-3-ui|-2-meTokcudeH3aMmu g

\ -[5-[(4- -1-
o K nepememannomy pacrBopy  4-[5-[(4-3Tmn-1
H N k@/"{' j TeTParuapONUpPaH-2-HI-UHAA30J-5-1)aMUuHO |- 1 -
/ T
N\N N\N/ @) meTu-1,2,4-Tpuazon-3-mi|-2-MeToKkCHOEeH30HHOM
/
kuciaotel (80 M, 0.17 MMOJIb), N.N-
0
mumzonpormmTiaamuaa (0.09 mu, 0.5 Mmonb) u

ukstonporuiaamuHa (0.02 mut, 0.34 mmonb) B THF (5 mu) mobasnsim nponuidocdoHOBBIH
aaruapun (0.08 mu, 0.25 MMOITB), U pacTBOp MEpeMeInBaIN B TeueHue 16 4. brnenHo-xenToii
pacTBOp BbIMApUBAJH O] BAKYYMOM Ha CHJIMKAresie, U ChIpOi MaTepuas OUUIIAIN C IOMOLIBIO
KOJIOHOYHOM XpoMaTorpaduu Ha cunukarene, smoupys 30-100% EtOAc B netponetinom 3¢dupe,
¢ moaydeHueM N-mukionponwi-4-[ S-[(4-3tun- 1 -Terparuaponupan-2-ui-uHAa301-5-11)aMHHO |-
I-metui-1,2,4-tpuazon-3-mi|-2-metokcudenzamuna (85 mr, 0.16 mmonb, 97% BBIXOA) B BUIE
6ecuseTHoit cmonbl. CBOXX-MC (ES™, Meton A): 1.65 mun, m/z 516.5 [M+H]".

Cnenyromme npumepsl (250), omucanHbie B Tabaume 24, ObUTH TONYYEHBI CHOCOOOM,
AHAJIOTHYHBIM MPEACTABICHHOMY B mpuMepax 251, 252. MoryT ObITh HCIIOJIB30BAHbI PA3IMYHBIE
peareHThl coueTaHus, OTIMuHble oT onucaHHbix Ha Craguu 1 Ilpumepa 251, takue xkak BOP,

PyBOP, EDC/HoBT, HATU unn auuixiopua.
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Tabanua 24
Mpumep Crpyxkrypa KX-MC H aMP
253 Cl H N HN Meron F, | 'H SAMP (400 MI'u, DMSO-de) & 13.38 (s, 1H), 8.55 (s, 1H), 8.48
N\//t©/ g »_’O/\% 239 mun, | (t,J=5.2T1, 1H), 8.1 (s, 1H), 7.87 (m, 4H), 7.57 (m, 2H), 3.81 (s,
AN m/z 396.1 3H), 3.29-3.24 (m, 2H), 1.12 (t, J=6.8 I';, 3H)
[M+H]"
254 coy Cl HN’/ Meron F, | 'H SIMP (400 MI', DMSO-ds) & 13 .4 (s, 1H), 8.61 (s, 1H), 8.43
v NYN@ 2.57 muH, (t, J=5.2 Ty, 1H), 8.1 (s, 1H), 7.81-7.79 (m, 2H), 7.58 (m, 2H),
N N=N © m/z 430.0 | 7.43 (d, J=7.6 'y, 1H), 3.81 (s, 3H), 3.27-3.2 (m, 2H), 1.1 (t, J=7.2
H [M+H]" I'n, 3H)
255 cl o HN_& Meron F, | 'H AMP (400 MI'u, DMSO-de) & 13.4 (s, 1H), 8.62 (d, J=7.2 'y,
N&D/NYN@o 281 mun, | 2H), 8.1 (s, 1H), 7.79-7.77 (m, 2H), 7.58 (m, 2H), 7.37 (d, J=7.6
| AN m/z 456.1 | T'y, 1H), 3.81 (s, 3H), 1.37 (s, 3H), 0.73-0.7 (m, 2H), 0.6-0.57 (m,
[M+H]" 2H)
256 co Cl HN‘% Merton F, | "H AMP (400 MTI', DMSO-ds) & 13.4 (s, 1H), 8.59 (s, 1H), 8.1 (s,
N//\/©/N\r/N/>’®,§ 3.07 mun, | 1H), 8.04 (s, 1H), 7.79-7.77 (m, 2H), 7.58 (m, 2H), 7.37 (d, J=7.6
N N=N 0 m/z 458.1 I'n, 1H), 3.8 (s, 3H), 1.35 (s, 9H)
i [M+H]"
257 clo HN’% Meron F, | 'H SIMP (400 MI', DMSO-ds) & 13.4 (s, 1H), 8.54 (s, 1H), 8.1 (s,
N//\/©/N\(,N/>’®,< 290 mun, | 1H), 7.87-7.85 (m, 2H), 7.81-7.76 (m, 3H), 7.57 (m, 2H), 3.8 (s,
‘H N=N © 3H), 1.37 (s, 9H)
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m/z 424.1
[M+H]"
258 o N ,g Meron F, | 'H SIMP (400 MI ', DMSO-de) 5 13.4 (s, 1H), 8.66 (s, 1H), 8.56
Néﬁ/“‘\f"‘»,@»% 2.60 mun, | (s, 1H), 8.1 (s, 1H), 7.84 (m, 4H), 7.57 (m, 2H), 3.8 (s, 3H), 1.36
N AN m/z 422.1 (s, 3H), 0.74-0.71 (m, 2H), 0.61-0.58 (m, 2H)
[M+H]"
259 o o ’CN’ Meron F, | 'H SIMP (400 MI', DMSO-de) & 13.41 (s, 1H), 8.89 (d, J=6.8 ',
N//ji)/NYN»’@ 1.95mun, | 1H), 8.61 (s, 1H), 8.1 (s, 1H), 7.82-7.8 (m , 2H), 7.61-7.55 (m,
) N=N © m/z471.1 | 2H), 7.44 (d, J=7.6 T, 1H), 4.4-4.35 (m , 1H), 3.81 (s, 3H), 3.58
i [M+H]" (t, J=6 Ty, 2H), 2.95 (t, J=6 Ty, 2H), 2.24 (s, 3H)
260 - N @ Meron F, | 'H SIMP (400 MI'w, DMSO-de) 5 13.4 (s, IH), 10.58 (s, 1H), 9.0
N’D/NYN)/O’« \ 2.12 mun, | (s, 1H), 8.6(s, 1H), 8.36 (d, J=4.8 'y, 1H), 8.27 (d, J=8.4 ', 1H),
Y N=N 0 m/z445.1 | 8.11 (s, 1H), 8.0 (q, J1=8T'w, J2=14 'y, 4H), 7.58 (q, J1=8.4 T'1y,
[M+H]" J2=16.4Tu, 2H), 7.51-7.48 (m, 1H), 3.83 (s, 3H)
261 o HN@ Meron F, 'H SIMP (400 MI'uy, DMSO-de) & 13.39 (s, 1H), 10.26 (s, 1H),
N//t©/N\r/N/>’®/< 3.06 muH, 8.57 (s, 1H), 8.190(s, 1H), 7.98(t, 8.8['w, 4H), 7.77 (d, J=8 I'y,
b N=N O m/z 444.1 | 2H), 7.62-7.55(m, 2H), 7.35(t, J=8.4T'y, 2H), 7.1 (t, J=7.2T'y, 1H),
[M+H]" 3.82(s, 3H)
262 Meron F, | 'H SIMP (400 MI', DMSO-de) 6 13.36 (s, 1H), 8.51 (s, 1H), 8.43
2.56 mun, | (t, J=5.6 ', 1H), 8.09(s, 1H), 7.81(d, J=8 T'w, 1H), 7.71 (s, 1H),
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m/z410.1 | 7.65-7.6 (m, 2H), 7.54 (d, J=8.8 T'w, 1H), 3.82 (s, 3H), 3.29-3.24
[M+H]" (m, 2H), 2.59 (s, 3H), 1.11 (t, J=7.2 T, 3H)
263 o HN/CN Meton F, | 'H SIMP (400 MI ', DMSO-de) & 13.42 (s, 1H), 9.07-9.05 (d, J —
NN
N\//\/©/ T »@O 1.85mun, | 6.4 T, 1H), 8.56 (s, 1H), 8.10 (s, 1H), 7.93-7.88 (m, 4H), 7.59-
sN m/z437.1 | 7.54 (m, 2H), 4.69-4.64 (m, 1H), 4.09 (t, J = 8.4 'y, 2H) 3.81 (m,
[M+H]* SH), 2.68 (s, 3H)
264 o o— ’? Meron F, | 'H SIMP (400 MI', DMSO-de) 6 13.39 (s, 1H), 8.56 (s, 1H), 8.24
HN
//\/©/NYN>_#©’§ 2.87vun, | (s, 1H), 8.10 (s, 1H), 7.68 — 7.70 (m, 1H), 7.53 — 7.59 (m, 2H),
N /)
‘H N-N O m/z 452.1 | 7.46 — 7.48 (m, 2H), 3.88 (s, 3H), 3.80 (s, 3H), 1.37 (s, 3H), 0.71 —
[M+H]* 0.72 (m, 2H), 0.59 — 0.60 (m, 2H).
265 o cl i Meton F, | 'H SIMP (400 MI'y, DMSO-ds) & 13.36 (s, 1H), 8.62 (t, J=5.2 "1,
N,D/NYN/}_@ 2.59 mun, | 1H), 8.57 (s, 1H), 8.09 (s, 1H), 7.59 (s, 1H), 7.84-7.78 (m, 2H),
| - 0
NN m/z430.1 | 7.60 (d, J=8.8 T'u, 1H), 7.53 (d, J=8.8 I'y, 1H), 3.8 (s, 3H), 3.32-
[M+H]" 3.27(m, 2H), 1.12 (t, J=7.2 Ty, 3H)
266 o @ Meton F, | H SIMP (400 MT', DMSO-ds) & 13.39 (s, 1H), 10.78 (s, 1H),
H HN
//t©/N\r/N>’®’< \_7 2.53 muH, | 8.58 (s, 1H), 8.39 (d, J=4.8 T, 1H), 8.18 (d, J=8.4 ', 1H), 8.1 (s,
N /
\ N=N o m/z 4452 | 1H), 8.05 (d, J=8.4 T'y, 2H), 7.94 (d, J=8.4 'y, 2H), 7.86-7.82 (m,
H
[M+H]™ | 1H), 7.59 (q, J1=8.8 'y, J2=21.2 Ty, 2H), 7.18-7.15 (m, 1H), 3.82

(s, 3H)
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267 Cl H O“HN__CN,_ Meton F, 'H aMP (400 MI'u, DMSO-ds) 6 13.44 (s, 1H), 8.59 (s, 1H), 8.41
Nit©/N\r/N/>,®’<\ 1.93 muH, | (d,J =691, 1H), 8.09 (s, 1H), 7.67 (d, J = 8 I'y, 1H), 7.59-7.54
N N\ O
m/z . m . S R = 0. 11 . — 4, m
H s N /z 467.2 (m, 2H), 7.51 (s, 1H), 7.48 (d, / = 8.0 'y, 1H), 4.45 — 4.36 (m,
[M-i-H]+ 1H), 3.90 (s, 3H), 3.81 (s, 3H), 3.55(t,J = 6.8 'y, 2H), 2.93 (t, J
= 6.7 ', 2H), 2.24 (s, 3H).
268 o) NHF Meron B, 'H AMP (400 MI'u, DMSO-de) 6 13.39 (s, 1H), 9.20 (t,J = 6.3
|
¢ “ N \’é:: 3.35 MuH, I'y, 1H), 8.59 — 8.54 (m, 1H), 8.35 (s, 1H), 8.10 (s, 1H), 8.02 (m,
N\//j©/ Khl/ m/z 4503 | 1H), 7.86 (m, 1H), 7.63 — 7.47 (m, 3H), 4.08 (m, 2H), 3.82 (s, 3H).
g [M+H]*
269 Q NH Merton B, 'H AMP (400 MI'u, DMSO-de) 6 13.39 (s, 1H), 8.53 (d, /= 4.1
Cl
N * MI/IH’ LI’ 2 * S’ 2 * SJ 2 * m) 2 * m’ 2
HYN b 3.03 I'n, 2H), 8.27 (s, 1H), 8.10 (s, 1H), 7.95 (m, 1H), 7.77 (m, 1H)
/ Cod
N‘N /N~|\f m/z408.1 | 7.58 (q, /= 8.8 'y, 2H), 7.45 (m, 1H), 3.81 (s, 3H), 2.85 (m, 1H),
H
+ . m, , 0.61 0. m, .
M+H]" 0.68 2H), 0.61 — 0.54 2H
270 0 NH Merton B, 'H aMP (400 MTI 1, DMSO-ds) 6 13.39 (s, lH), 8.54 (s, 1H), 8.33
|
C H \ )— 3.18 muH, (d, J=78Tmn, lH), 8.29 (t, J=17Tn, lH), 8.10 (s, 1H), 7.95 (m,
N\//t©/ \\I\TN/ m/z 410.2 lH), 7.80 (m, lH), 7.64 -752 (m, 2H), 7.46 (t,J = 7.8 T'u, 1H),
N P
H [M-FH]+ 4.16-4.01 (m, 1H), 3.82 (s, 3H), 1.16 (d, J = 6.6 I'u;, 6H).
271 H O——HN’< Meton F, 'H AaMP (400 MI'u, DMSO-ds) 6 13.43 (s, 1H), 9.07 (s, 1H), 8.18-
N/ N\r/N/ 5 2.95 muH, 8.16 (m, 2H), 7.94 (d, J=8 I'y, 1H), 7.79-7.77 (m, 2H), 7.66-7.64
AY N\
” sN m/z 440.1 (m, 2H), 4.12-4.03 (m, 1H), 3.97 (s, 3H), 3.83 (s, 3H), 1.18 (d,
Cl
[M-i-H]+ J=6.4T1, 6H)
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272 ] o~ Meron B, | 'H AMP (400 MI';, DMSO-ds) 5 13.02 (s, 1H), 8.32 (5, [H), 8.17
N//té/NY/N/ 323mum, | (t,J=57Tw 1H), 8.06 (t,J = 1.2 T, 1H), 7.75 (d,J = 8.0 'y,
N N=N O m/z432.3 | 1H), 7.52 — 7.46 (m, 2H), 7.43 — 7.36 (m, 2H), 3.90 (s, 3H), 3.79
i [M+H]" | (s, 3H), 3.32 — 3.25 (m, 2H), 2.20 — 2.08 (m, 1H), 1.11 (t,J = 7.2
I, 3H), 1.02 — 0.92 (m, 2H), 0.90 — 0.79 (m, 2H).
273 o— Meron B, | 'H SMP (400 MI';, DMSO-ds) 5 13.02 (s, 1H), 8.32 (5, [H), 8.06
N N HN’< 3.46 mun, | (s, 1H), 7.91(d,J = 7.7 T, 1H), 7.71 (d, J = 7.9 T, 1H), 7.53 —
N\//té/ Kh{ 0 m/z446.5 | 7.44 (m, 2H), 7.45 —7.34 (m, 2H), 4.14 —3.97 (m, 1H), 3.90 (s,
k g [M+H]" | 3H),3.79 (s, 3H), 2.20 — 2.08 (m, 1H), 1.16 (d, J = 6.6 ', 6H),
1.02 - 0.91 (m, 2H), 0.90 — 0.79 (m, 2H).
274 o Meron B, | 'H SMP (400 MI';, DMSO-ds) 5 13.00 (s, 1H), 8.22 (5, [H), 8.06
%HYN@’O HN«< 317 vun, | (d,J = 12T 1H), 7.74 (d,J = 7.9 Ty, 1H), 7.45 — 7.31 (m, 4H),
N\H N \’QO m/z476.4 | 6.92(d,J = 8.4 'y, 1H), 4.4 (s, 2H), 3.91 (m, 1H), 3.81 (s, 3H),
[M+H]" | 3.33 (s, 3H), 2.13 (m, 1H), 1.08 (d, J = 6.6 T'y, 6H), 1.02 — 0.90
(m, 2H), 0.89 — 0.77 (m, 2H)
275 o— B Merton B, | 'H SIMP (400 MI', MeOH-ds) 5 8.17 (s, 1H), 7.87 (d, J — 82 I,
, NN =N 251 mus, | 1H), 7.70 (d, J = 14 Ty, 1H), 7.63 (dd, J = 8.2, 1.4 Ty, 1H), 7.44
N, N O m/z 473.3 | (m, 2H), 4.61 (p, J = 6.9 T, 1H), 4.01 (s, 3H), 3.86 (s, 3H), 3.84 —
[M+H]" | 3.79 (m, 2H), 3.28 (m, 2H), 2.45 (s, 3H), 2.14 (m, 1H), 1.11 - 0.98

(m, 2H), 0.96 — 0.81 (m, 2H) 3 NH nHe Habnronanuch
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276 Meron B, | 'H SIMP (400 MI', DMSO-ds) & 13.02 (s, 1H), 8.95 (t, J = 6.4
N //té/“\()j/ HN’F§ZF 338 mun, | I'm, 1H), 8.30 (s, 1H), 8.07 (s, 1H), 7.75 — 7.67 (m, 2H), 7.44 —
N NN o m/z 4705 | 7.37 (m, 2H), 7.37 — 7.33 (m, 1H), 4.05 (m, 2H), 3.79 (s, 3H), 2.34
[M+H]" | (s, 3H), 2.21 —2.08 (m, 1H), 1.03 — 0.90 (m, 2H), 0.89 — 0.76 (m,
2H)
277 Meron B, | 'H SIMP (400 MI', DMSO-ds) & 13.02 (s, 1H), 8.28 (s, 1H), 8.23
N%HYNM’\ 3.00 mun, | (t,J=5.6 T, 1H), 8.10 —8.04 (m, 1H), 7.71 — 7.63 (m, 2H), 7.50
. N~ ° m/z4163 | —7.35(m, 2H), 7.30 (d,J = 7.7 T, 1H), 3.78 (s, 3H), 3.24 (m,
; [M+H]" | 2H), 2.34 (s, 3H), 2.20 — 2.08 (m, 1H), 1.11 (t,J = 7.2 T, 3H),
1.02 - 0.90 (m, 2H), 0.89 — 0.78 (m, 2H).
278 ] d e Meron B, | ™H SIMP (400 MI'n, DMSO-ds)  13.01 — 12.96 (m, 1H), 9.13 (t, J
v NYN ’yp 3.04 mun, | = 6.3 T, 1H), 8.23 (s, 1H), 8.06 (d,J = 1.3 'y, 1H), 7.73 (d, J =
N N~ o F m/z486.4 | 7.9Tw, 1H), 7.55(d,J = 1.6 ', 1H), 7.48 (dd, J = 8.0, 1.6 I'n,
[M+H]" | 1H), 7.41 (d, J = 8.8 'y, 1H), 7.36 (d, J = 8.8 I', 1H), 4.18 — 4.04
(m, 2H), 3.86 (s, 3H), 3.78 (s, 3H), 2.21 — 2.09 (m, 1H), 1.03 —
0.93 (m, 2H), 0.87 — 0.78 (m, 2H).
279 ] J Meron B, | 'H SIMP (400 MI'y, DMSO-de) 5 13.01 — 12.96 (m, 1H), 8.51 (t, J
N%NYN»@E{"\ 2.72 mun, | = 5.6, 1H), 8.21 (s, 1H), 8.06 (t, J = 1.2 T, 1H), 7.67 (d, J =
\ N o m/z4325 | 8.0Tw, 1H), 7.49 (d,J = 1.6 Ty, 1H), 7.42 (dd, J = 8.2, 1.7 'y,
: [M+H]™ | 2H),7.36 (d,J = 8.8 ', 1H), 3.84 (s, 3H), 3.77 (s, 3H), 3.34 —
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3.24 (m, 2H), 2.15 (m, 1H), 1.13 (t, / = 7.2 T, 3H), 1.03 - 0.93
(m, 2H), 0.86 — 0.77 (m, 2H).

280 o— Merton B, | 'H AMP (400 MI', DMSO-ds) 5 13.02 (s, 1H), 8.66 (t, J — 6.4
H F
; NYN@?VF 3.54 vum, | T, 1H), 8.35 (s, 1H), 8.07 (s, 1H), 7.77 (d, J — 8.0 T'g, 1H), 7.56 —
N N O F m/z 486.4 | 7.49 (m, 2H), 7.45 — 7.35 (m, 2H), 4.11 (m, 2H), 3.80 (s, 3H), 3.33
H
[M+H]* | (s, 3H), 2.20 — 2.08 (m, 1H), 1.02 — 0.91 (m, 2H), 0.90 — 0.79 (m,
2H).
281 Meron B, | 'H AMP (400 MI'n, DMSO-ds) 8 13.01 (s, 1H), 9.17 (s, 1H), 8.32
H F
y NYN%Q’F&\Ii 3.38 mum, | (s, 1H), 8.06 (d,.J — 1.2 T, 1H), 7.91 — 7.83 (m, 4H), 7.45 — 7.35
N
N = o F m/z 4824 | (m,2H), 3.79 (s, 3H), 2.18 — 2.09 (m, 1H), 1.34 — 128 (m, 2H),
H
[M+H]* 1.14 (s, 2H), 1.00 — 0.93 (m, 2H), 0.86 — 0.79 (m, 2H).
282 Meron B, | 'H AMP (400 MI'n, DMSO-ds) 6 13.01 (s, 1H), 8.31 (s, 1H), 8.15
NN o 3.28 mun, | (d,.J - 8.2 Tw, 1H), 8.06 (s, 1H), 7.91 — 7.81 (m, 4H), 7.43 — 7.34
/ v
N, \,\,(@/@//H{N m/z 4305 | (m, 2H), 3.91 (p,J — 7.0 T, 1H), 3.78 (s, 3H), 2.13 (m, 1H), 1.60
/
H [M+H]* | - 1.41 (m, 2H), 1.12(d, J = 6.6 T'y, 3H), 0.96 (m, 2H), 0.90 — 0.79
(m, SH).
283 Merton B, | 'H SIMP (400 MI', DMSO-ds) 6 13.01 (s, 1H), 8.57 (t,J — 5.7
H N>/®’/<O 318 mum, | Tu, 1H), 8.31 (s, 1H), 8.06 (t,.J — 1.2 T, 1H), 7.93 — 7.80 (m,
/ e
N K Y HN m/z 4285 | 4H), 7.46 — 732 (m, 2H), 3.79 (s, 3H), 3.13 (t,.J — 6.2 T, 2H),
/
H [M+H]" | 2.14 (m, 1H), 1.08 — 0.99 (m, 1H), 0.99 — 0.92 (m, 2H), 0.82 (m,

2H), 0.46 — 0.39 (m, 2H), 0.25 — 0.19 (m, 2H).
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284 Meton B, | H SAMP (400 MI', DMSO-ds) & 13.02 (s, 1H), 8.78 (t, J — 6.3
NN HN o4 | 288mmm, | Tu, 1H), 833 (s, 1H), 8.07 (t,./ = 1.1 T'ny, 1H), 7.95—7.85 (m,
N \,\,r/‘rf’@’\«o FF m/z 4683 | 4H), 7.46 — 735 (m, 2H), 5.49 (t, J = 6.4 T, 1H), 3.80 (s, 3H),
h g [M+H]" | 3.85-3.71 (m, 2H), 3.71 — 3.58 (m, 2H), 2.20 — 2.08 (m, 1H),
1.02 - 0.91 (m, 2H), 0.90 — 0.78 (m, 2H).
285 Merton B, | 'H SIMP (400 MI', DMSO-ds) & 13.05 — 13.00 (m, 1H), 8.70 (¢, J
N N HN’\,éF 331 mun, | — 5.6, 1H), 833 (s, 1H), 8.07 (t, J = 1.2 Ty, 1H), 7.95 — 7.81
N ﬁ N/>’®’§o F m/z470.4 | (m, 4H), 7.46 — 7.35 (m, 2H), 3.80 (s, 3H), 3.50 (m, 2H), 2.64 —
M d [M+H]" | 2.51 (m, 2H), 2.20 — 2.06 (m, 1H), 1.02 — 0.92 (m, 2H), 0.83 (m,
2H)
286 Meton B, | 'H SIMP (400 MI';, DMSO-de) 5 13.05 — 12.99 (m, 1H), 8.32 (s,
N N HN’\L 2.80 mun, | 1H), 8.26 (t, J = 6.1 'y, 1H), 8.07 (d, J = 1.2 'y, 1H), 7.94 — 7.81
N\N Ig@o OH m/z 446.4 | (m, 4H), 7.46 —7.35 (m, 2H), 4.56 (s, 1H), 3.80 (s, 3H), 3.25 (d, J
[M+H]" | =6.1Ty, 2H), 2.20 - 2.06 (m, 1H), 1.10 (s, 6H), 1.02 — 0.92 (m,
2H), 0.87 — 0.78 (m, 2H).
287 Meron B, | 'H SIMP (400 MI';, DMSO-ds) 6 13.02 (s, 1H), 8.33 (5, 1H), 8.07
§ N S]L 2.88 mumn, | (s, 1H), 7.90 (d, J = 8.1 T', 2H), 7.83 (d, J = 8.2 T', 2H), 7.41 (4,
N\N /\VN\ r\f>’®’<N m/z 428.4 | J = 6.5 T, 2H), 3.80 (s, 3H), 3.69 (s, 2H), 2.14 (m, 1H), 1.42 (s,
H [M+H]* G6H), 1.02 — 0.92 (m, 2H), 0.83 (m, 2H).
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288 Meron B, | 'H SIMP (400 MI', DMSO-de) & 13.02 (s, 1H), 8.59 (dd, J = 9.1,
, HYN M@'OH 270 mun, | 7.1 T, 1H), 8.32 (s, 1H), 8.07 (s, 1H), 7.92 — 7.82 (m, 4H), 7.46 —
N\N /N‘N/ 0 m/z 444.4 | 735 (m, 2H), 5.06 (dd, J = 30.2, 5.4 T'n, 1H), 4.37 (dq, J = 43.1,
H [M+H]" 5.8 ', 1H), 3.97 — 3.80 (m, 1H), 3.80 (s, 3H), 2.58 — 2.53 (m,
1H), 2.28 (m, 1H), 2.21 — 2.06 (m, 2H), 1.92 (m, 1H), 1.02 - 0.91
(m, 2H), 0.83 (m, 2H)
289 Meron B, | H SIMP (400 MI't, DMSO-de) & 13.01 (s, 1H), 8.42 — 8.26 (m,
Y HY/N M’ﬁb 3.52 mun, | 2H), 8.06 (s, 1H), 7.86 (q, J = 8.5 'y, 4H), 7.45 — 7.34 (m, 2H),
\ ,N\nf 0 m/z 444.4 | 3.79 (s, 3H), 3.09 (d, J = 6.3 T'ny, 2H), 2.13 (m, 1H), 0.96 (m, 2H),
H [M+H]* 0.89 (s, 9H), 0.82 (m, 2H).
290 Meron B, | 'H SIMP (400 MI', DMSO-ds) & 13.02 (s, 1H), 8.48 (t,.J = 5.5
v HYN/)/@,H{"\/F 3.07 mun, | ', 1H), 8.32 (s, 1H), 8.07 (s, 1H), 7.86 (q, J = 8.5 I'ry, 4H), 7.49 —
‘H N=N O F m/z 438.4 | 7.27 (m, 2H), 3.79 (s, 3H), 2.13 (m, 1H), 1.12 (t, J = 7.2 ', 3H),
[M+H]" 1.02 - 0.92 (m, 2H), 0.83 (m, 2H).
251 Meron B, | H SIMP (400 MI'ti, DMSO-ds) 8 13.02 (s, 1H), 8.48 (t,.J = 5.5
Y H\r/N )/@f@'\ 2.91 mun, | T, 1H), 8.32 (s, 1H), 8.07 (s, 1H), 7.86 (q, J = 8.5 ', 4H), 7.49 —
” N=N © m/z 402.4 | 7.27 (m, 2H), 3.79 (s, 3H), 3.30 (q, 2H nox nukom Boxwl), 2.13 (m,
[M+H]" | 1H), 1.12(t,J = 7.2 Ty, 3H), 1.02 — 0.92 (m, 2H), 0.83 (m, 2H).
291 Merox B, | TH SIMP (400 MI'y, CDCl3) & 13.03 (br s, 1H), 8.33 (m, 2H), 8.07
2.41 mun, | (s, 1H), 7.88 (m, 4H), 7.40 (m, 2H), 3.79 (s, 3H), 3.21 (d, J=6.12

TZ" X
AN
zZ
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m/z 4453 | T, 2H), 2.87 (br s, 2H), 2.14 (m, 1H), 1.04 (s, 6H), 0.97 (m, 2H),
[M-+H]" 0.83 (m, 2H).
202 Meron B, | TH SIMP (400 MI'w, CDCl3) 6 13.02 (s, 1H), 847 (t, J= 5.80 Ty
H
, N %Oj\{“} 332 vun, | 1H), 831 (s, 1H), 8.07 (s, 1H), 7.87 (q, J= 8.45 T'u, 4H), 7.40 (m,
N
N Ny O m/z 4304 | 2H), 3.80 (s, 3H), 3.08 (t, J= 6.42 Ty, 2H), 2.16 (m, 1H), 1.84 (m,
H
[M+H]* 1H), 0.97 (m, 2H), 0.89 (d, J= 6.85 T', 6H), 0.83 (m, 2H).
293 % Meron B, | TH SIMP (400 M, CDCl3) 5 13.02 (s, 1H), 8.68 (s, 1H), 831 (s,
H
, NN >/®j{' OH 275 mun, | 1H), 8.06 (s, 1H), 7.85 (s, 4H), 7.40 (m, 2H), 4.75 (t, J= 5.78 T,
" Ny 0 m/z 4443 | 1H), 3.79 (s, 3H), 3.52 (d, J= 5.87 ', 2H), 2.14 (m, 1H), 0.97 (m,
H
[M+H]* 2H), 0.83 (m, 2H), 0.76 (m, 2H), 0.70 (m, 2H).
204 Meron B, | 'H SIMP (400 My, DMSO-d) 6 13.01 (s, 1H), 8.64 (s, 1H), 8.30
H 'l<l
, NYNFO’F@ 3.10 mun, | (s, 1H), 8.06 (s, 1H), 7.90 — 7.76 (m, 4H), 7.47 — 7.30 (m, 2H),
" N~y 0 m/z 4284 | 378 (s, 3H), 2.13 (m, 1H), 1.35 (s, 3H), 1.03 — 0.90 (m, 2H), 0.83
[M+H]* —0.79 (m, 2H), 0.77 - 0.69 (m, 2H), 0.64 — 0.55 (m, 2H).
205 Meron B, | 'H SIMP (400 My, DMSO-dg) 6 13.01 (s, 1H), 831 (s, 1H), 8.22
H
NYNM< 3.10 muw, | (d,J = 7.8 Ty, 1H), 8.06 (s, 1H), 7.92 — 7.79 (m, 4H), 7.47 — 7.28
N
N M= 0 m/z 4164 | (m, 2H), 417 — 4.02 (m, 1H), 3.79 (s, 3H), 2.13 (m, 1H), 1.15 (d, J
[M+HT — 6.6 T, 6H), 1.00—0.92 (m, 2H), 0.86 — 0.78 (m, 2H).
296 Meron B, | 'H SIMP (400 M, DMSO-do) 5 13.02 (s, 1H), 8.97 (1, / — 5.8
O
P 2.88 mun, | T, 1H), 833 (s, 1H), 8.07 (s, 1H), 7.90 (q, J = 8.6 Ty, 4H), 7.42

TZ" N
N\
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m/z 4463 | (t,J = 7.6 'y, 2H), 401 (d,.J = 5.8 T', 2H), 3.80 (s, 3H), 3.66 (s,
[M+H]* 3H), 2.20 — 2.10 (m, 1H), 0.97 (m, 2H), 0.83 (m, 2H).
297 Meron B, | 'H SIMP (400 MI', DMSO-ds) & 13.02 (s, 1H), 8.87 (d, J=8.72
v “YN /}/@j@’é& 3.43 mun, | Tu, 1H), 8.34 (s, 1H), 8.07 (s, 1H), 7.91 (m, 4H), 7.40 (m, 2H),
\ N={ o F m/z 4704 | 4.86 (m, 1H), 3.80 (s, 3H), 2.14 (m, 1H), 1.37 (d, J= 7.01 ', 3H),
[M+H]* 0.97 (m, 2H), 0.83 (m, 2H).
298 F Meron B, | 'H SIMP (400 MI', DMSO-ds) & 13.02 (s, 1H), 8.59 (d, J=7.20
iy HN’d\ F 3.37 mun, | T, 1H), 8.33 (s, 1H), 8.07 (s, 1H), 7.88 (q, J= 8.42 'y, 4H), 7.40
N/ K h?’@’% m/z478.5 | (m, 2H), 4.43 (m, 1H), 3.80 (s, 3H), 2.17 (m, 6H), 1.84 (m, 1H),
N g [M+H]* 0.97 (m, 2H), 0.83 (m, 2H).
299 H, Meron B, | 'H SIMP (400 MI', DMSO-ds) & 13.02 (s, 1H), 8.57 (d, J=3.84
v “Y/N »/@j%‘k?ﬁ 2.93 mun, | T'w, 1H), 8.32 (s, 1H), 8.07 (s, 1H), 7.88 (q, J=7.70 T', 4H), 7.40
; N o m/z 4323 | (q,J=7.51 'y, 2H), 4.75 (m, 1H), 3.79 (s, 3H), 2.83 (m, 1H), 2.14
[M+H]* (m, 1H), 1.14 (m, 2H), 0.96 (m, 2H), 0.82 (m, 2H).
300 ~N Merox B, | H SIMP (400 MI'u, DMSO-de) 5 13.02 (s, 1H), 10.43 (s, 1H),
v HYN/N’Q’HQN_QN\ 2.91 mus, | 8.34 (s, 1H), 8.07 (s, 1H), 8.02 (s, 1H), 7.95 (m, 4H), 7.57 (s, 1H),
\ N=y o m/z 4543 | 7.41(q, J=7.63 Ty, 2H), 3.82 (s, 3H), 3.81 (s, 3H), 2.15 (m, 1H),
[M+H] 0.96 (m, 2H), 0.84 (m, 2H).
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301 Meron B, | 'H SIMP (400 MI'y, DMSO-de)  13.02 (s, 1H), 8.63 (d,J = 7.7
3.43 mun, | T, 1H), 8.33 (s, 1H), 8.07 (br. s, 1H), 7.90 (s, 4H), 7.43 (d, J =

N m/z 488.5 | 8.8 T, 1H), 7.39 (d,J = 8.8 T'y, 1H), 4.29 (m, 1H), 3.80 (s, 3H),

i [M+H]"™ | 3.66 (s, 3H), 2.25-2.10 (m, 2H), 0.99-0.95 (m, 2H), 0.98 (d, J =

6.8 ', 3H), 0.94 (d, J = 6.8 I',, 3H), 0.86-0.81 (m, 2H).

302 Meron B, | H SIMP (400 MI'u, DMSO-de) 6 13.02 (s, 1H), 8.75 (d, J = 7.6

3.64 vun, | T'w, 1H), 8.33 (s, 1H), 8.07 (br. s, 1H), 7.93-7.87 (m, 4H), 7.45-

N/ m/z502.5 | 7.37 (m, 2H), 4.50 (m, 1H), 3.80 (s, 3H), 3.65 (s, 3H), 2.15 (m,
N [M+H]" | 1H), 1.80 (m, 1H), 1.70 (m, 1H), 1.58 (m, 1H), 1.00-0.95 (m, 2H),

0.93 (d,.J= 6.5, 3H), 0.88 (d, J = 6.5 'y, 3H), 0.86-0.81 (m,

2H).

303 o Meron B, | H SIMP (400 MI'u, DMSO-de) 5 13.02 (s, 1H), 8.55 (d, J = 6.5
v R'Y/N M‘O 2.84 mun, | T'u, 1H), 8.32 (s, 1H), 8.07 (br. s, 1H), 7.91-7.85 (m, 4H), 7.42 (d,
N NN o m/z 4444 | J=88Tw, 1H), 7.38 (d,J = 8.8 ', 1H), 4.45 (m, 1H), 3.89-3.82

[M+H]" | (m, 2H), 3.80 (s, 3H), 3.71 (m, 1H), 3.58 (m, 1H), 2.20-2.09 (m,

2H), 1.93 (m, 1H), 1.00-0.94 (m, 2H), 0.86-0.80 (m, 2H).

304 Meron B, | 'H SIMP (400 MI', DMSO-de) 6 13.02 (s, 1H), 8.64 (d, J = 7.6
3.64 mun, | T, 1H), 8.33 (s, 1H), 8.07 (br. s., 1H), 7.93-7.87 (m, 4H), 7.43 (d,

\ m/z 5025 | J=8.8Tw, 1H), 7.39 (d, J = 8.8 ', 1H), 4.35 (m, 1H), 3.80 (s,

N [M+H]™ | 3H), 3.65 (s, 3H), 2.15 (m, 1H), 1.97 (m, 1H), 1.52 (m, 1H), 1.27
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(m, 1H), 1.00-0.94 (m, 2H), 0.90 (d, J = 6.80 I'n,, 3H), 0.87 (t, J =
7.4 T'u, 3H), 0.85-0.81 (m, 2H).

305 HO Merox B, | 'H SIMP (400 MI', DMSO-ds) & 13.02 (s, 1H), 8.31 (s, 1H), 8.11
q HN’O 3.02 mun, | (d,J =8.0 T, 1H), 8.07 (br.s, 1H), 7.90-7.85 (m, 4H), 7.43 (d, J

NG jN// />/®~§O m/z472.5 | =8.8Tn, 1H), 7.39 (d,J = 8.8 ', 1H), 4.60 (d, J = 5.2 Ty, 1H),

2 [M+H]" | 3.80 (s, 3H), 3.64 (m, 1H), 3.42 (m, 1H), 2.14 (m, 1H), 1.91 (m,

1H), 1.83 (m, 1H), 1.70-1.57 (m, 2H), 1.32-1.14 (m, 4H), 1.00-

0.94 (m, 2H), 0.87-0.80 (m, 2H).

306 Meron B, | 'H SIMP (400 MI', DMSO-ds) & 13.02 (s, 1H), 8.68 (t, J = 5.9

v HYN/>/®/1\I’>—NH2 2.56 vun, | T'n, 1H), 8.32 (s, 1H), 8.07 (s, 1H), 7.90 (s, 4H), 7.50 — 7.33 (m,

N NN 00 m/z4313 | 3H),7.03 (s, 1H), 3.81 (d,J = 5.0 ', 5H), 2.14 (d, J = 5.5 T,

[M+H]* 1H), 0.98 (t,.J = 7.1 T', 2H), 0.83 (d, J = 4.5 T'y, 2H).
307 NH F Meron B, | "H SIMP (400 MI'u, DMSO-ds) & 13.01 (s, 1H), 8.32 (s, 1H), 8.07
0 gﬁF 2.87 mun, | (d,J = 1.5Tn, 1H), 7.94 — 7.82 (m, 2H), 7.40 (q, J = 10.1,9.4 'y,
N N »/@f\% m/z 5114 | 4H),732(d,J=5.1Tn, 1H), 5.17 (t, J = 5.7 'y, 2H), 4.50 (d, J =
NN [M+H]" | 5.7 T'y, 2H), 4.10 (q, J = 5.2 T'y, 2H), 3.79 (s, 3H), 3.08 (d, J = 4.7
I'w, 1H), 2.13 (m, 1H), 0.96 (m, 2H), 0.86 — 0.78 (m, 2H).

308 Meron B, | 'H SIMP (400 MT'1, DMSO-ds + D,0) & 8.06 (s, 1H), 7.86-7.81
H\r/N >/®//<° oH 3.14 mun, | (m, 2H), 7.79-7.74 (m, 2H), 7. 73 (s, 1H), 7. 42-7.35 (m, 2H), 3.75

N /N~;\f HNSO m/z 4724 | (s, 3H), 3.55 (s, 2H), 2.07 (m, 1H), 2.00-1.89 (m, 2H), 1.77-1.58

[M+H]"
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(m, 4H), 1.58-1.46 (m, 2H), 0.99-0.90 (m, 2H), 0.78-0.72 (m, 2H).

3 NH He HaOr01a1uCh.

309 Meton B, | 'H AMP (400 MI'u, DMSO-ds + D20) § 8.07-8.02 (m, 2H), 7.88-
) %/HY/N >/@J<OHO 3.23 mun, | 7.84 (m, 2H), 7.84-7.80 (m, 2H), 7.42-7.35 (m, 2H), 4.04 (m, 1H),
. /N~|\1 HN”%i< m/z 4744 | 3.76 (s, 3H), 3.39 (dd, J = 10.7, 6.0 T'w, 1H), 3.32 (dd, J = 10.7,
; [M+H]* | 6.0 T'w, 1H), 2.09 (m, 1H), 1.58 (m, 1H), 1.49-1.29 (m, 2H), 0.99-
0.91 (m, 2H), 0.86 (d, J = 6.6 T', 3H), 0.84 (d, J = 6.6 'y, 3H),
0.80-0.74 (m, 2H). 3 NH He Habmoganuce.
310 OH Merox B, | 'H SIMP (400 MI', DMSO-ds + D,0) & 8.08 (s, 1H), 8.05 (d, J =
%HY/N >/©’H§N‘§ 2.86 mun, | 8.6 I'w, 1H), 7.90-7.83 (m, 4H), 7.44-7.37 (m, 2H), 3.86 (m, 1H),
N\N /N\N/ o m/z 4464 | 3.78 (s, 3H), 3.45 (dd, J = 10.8, 6.0 T'w, 1H), 3.38 (dd, J = 10.8,
" [M+H]* | 6.0 T, 1H), 2.11 (m, 1H), 1.64 (m, 1H), 1.44 (m, 1H), 0.99-0.91
(m, 2H), 0.86 (t, J = 7.4 'y, 3H), 0.82-0.77 (m, 2H) 3 NH He
HaOIIOATNCh
311 RF Meton B, | 'H AMP (400 MI'u, DMSO-de) & 13.02 (s, 1H), 8.79 (d, J=8.92
& N HN ] 3.07 muH, I'u, 1H), 8.34 (s, 1H), 8.07 (s, 1H), 7.93 (s, 4H), 7.41 (m, 2H),
N ]| :| \Nri )—@’\% HO m/z 486.4 | 5.17 (t, J= 6.02 T'w, 1H), 4.80 (m, 1H), 3.80 (m, 4H), 3.73 (m, 1H),
N o [M+H]* 2.14 (m, 1H), 0.97 (m, 2H), 0.84 (m, 2H).
312 Meron B, 'H SIMP (400 MI', DMSO-ds) § 13.02 (s, 1H), 8.42 (d, J=4.28
y //té/ﬁ\r)j >/®,/<O 3.17mun, | Ty, 1H), 8.31 (s, 1H), 8.06 (s, 1H), 7.84 (m, 4H), 7.40 (m, 2H),
\ ,N~r\f HN’ﬂ
H
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m/z 4284 | 3.79 (s, 3H), 2.54 (m, 1H), 2.14 (m, 1H), 1.06 (d, J= 6.04 T'y, 3H),
[M+H]* 0.95 (m, 3H), 0.82 (m, 2H), 0.74 (m, 1H), 0.48 (m, 1H)
313 L o=/ Meron B, | 'H SIMP (400 MI'y, DMSO-ds) & 13.03 (d, J = 1.5 ', 1H), 8.27
N//tEj/NY/N/ Y 3.14 mun, | (s, 1H), 8.21 —8.12 (m, 2H), 7.73 (d, J = 8.0 T, 1H), 7.48 (d, J =
N AN m/z 4204 | 14T, 1H), 7.44 (dd,J = 8.0, 1.4 T'y, 1H), 7.38 (dd, J = 8.7, 1.0
[M+H]" | T, 1H), 7.27 (d, J = 8.7 T'w, 1H), 3.89 (s, 3H), 3.75 (s, 3H), 3.33 —
3.25 (m, 2H), 2.94 (q, J = 7.5 T, 2H), 1.23 (t, J = 7.5 T, 3H),
1.11 (t,J = 7.2 Ty, 3H).
314 . o~ ’< Meron B, | 'H SIMP (400 MI'y, DMSO-ds) & 13.03 (s, 1H), 8.27 (s, 1H), 8.15
NitE)/NY/N/ Y 3.37mun, | (d,J=12Twy, 1H), 7.91 (d,J = 7.7 T, 1H), 7.69 (d, J = 8.0 T'wy,
\ﬂ NN m/z434.6 | 1H), 7.47 (d,J= 1.4 Ty, 1H), 7.44 (dd, J = 8.0, 1.4 T'w, 1H), 7.38
[M+H]" | (dd,J=8.7, 1.0 'y, 1H), 7.27 (d, J = 8.8 'y, 1H), 4.12 — 3.98 (m,
1H), 3.88 (s, 3H), 3.75 (s, 3H), 2.94 (q, J = 7.5 T'y, 2H), 1.23 (t, J
=7.5Tw, 3H), 1.16 (d, J = 6.6 T'n, 6H).
252 i} o= 4 Meron B, | "H SIMP (400 MI', DMSO-ds) & 13.03 (s, 1H), 8.27 (s, 1H), 8.15
N%NYN@O 3.19 mun, | (s, 1H), 8.08 (d,J = 4.3 I'n, 1H), 7.64 (d, J = 8.0 I'n, 1H), 7.45 (d,
) N=N m/z432.3 | J=14Tun, 1H),7.43 (dd,J = 7.9, 1.4 T, 1H), 7.37 (dd, J = 8.7,
; [M+H]" | 1.0Tw, 1H), 7.27 (d,J = 8.7 Ty, 1H), 3.85 (s, 3H), 3.75 (s, 3H),

2.93(q,J = 7.5 T, 2H), 2.88 — 2.76 (m, 1H), 1.23 (t, J = 7.5 'y,
3H), 0.74 — 0.64 (m, 2H), 0.58 — 0.49 (m, 2H).
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315

Meron B,
2.46 MuH,
m/z 461.3

[M+H]"

'H SIMP (400 MI'u, CD;0D) § 8.16 (d,J = 1.0 I'u, 1H), 7.86 (d, J
=8.2Tw, 1H), 7.68 (d,J = 1.4 T'y, 1H), 7.60 (dd, J = 8.2, 1.5 Ty,
1H), 7.43 (dd, J = 8.8, 1.0 ', 1H), 7.34 (d, J = 8.8 I'y, 1H), 4.61
(m, 1H), 3.98 (s, 3H), 3.88 — 3.78 (m, SH), 3.32 — 3.29 (m, 2H),
3.05(q,J = 7.5 T, 2H), 2.46 (s, 3H), 1.34 (t, J = 7.6 T'y, 3H). 3

NH He Habaronanucs

316

Meron B,

3.45 muH,

m/z 474 .4
[M+H]"

H SIMP (400 MT', DMSO-ds) & 13.03 (s, 1H), 8.66 (t, J = 6.5
T'u, 1H), 8.29 (s, 1H), 8.15 (s, 1H), 7.75 (d, J = 8.1 I'y, 1H), 7.51
(d,J= 14T, 1H), 7.47 (dd, J = 8.1, 1.4 Ty, 1H), 7.38 (dd, J =
8.7,1.0 I'w, 1H), 7.27 (d, J = 8.7 'y, 1H), 4.10 (m, 2H), 3.90 (s,
3H), 3.76 (s, 3H), 2.94 (q, J = 7.5y, 2H), 1.23 (t, J = 7.5 'y,
3H).

317

Merton B,
2.96 muH,
m/z 426.3

[M+H]"

TH SIMP (400 MI'u, DMSO-ds) & 13.03 (s, 1H), 8.85 (1, J = 5.9

Iy, 1H), 8.26 (s, 1H), 8.15 (s, 1H), 7.86 (s, 4H), 7.37 (d, J = 8.8

Iy, 1H), 7.28 (t,J = 9.3 T, 1H), 6.12 tt, 1H), 3.76 (s, 3H), 3.65
(m, 2H), 2.93 (q, J = 7.5 T'w, 2H), 1.21 (t, J = 7.5 Ty, 3H).

318

-’

Meron B,

3.00 muH,

m/z 404 .4
[M+H]"

'H SIMP (400 MI't, DMSO-ds) & 13.03 (s, 1H), 8.20 (d, J = 40.7

', 2H), 7.84 (s, 4H), 7.38 (d, J = 8.7 ', 1H), 7.32 (s, 1H), 7.28

(d,J = 8.8 T, 1H), 4.17 — 4.00 (m, 1H), 3.75(s, 3H), 2.94 (q, J =
7.5Tw, 2H), 122 (t,J = 7.5 T, 3H), 1.16 (d, J = 6.6 T'u, 6H).
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319 i} HN_<:]<{ Meron B, | 'H SIMP (400 MI'u, DMSO-de) & 13.03 (s, 1H), 8.56 (d, J = 7.2
N/tiEEj/N /N>’4<:3>~<b F 3.29 mun, | Iy, 1H), 8.34 — 8.07 (m, 2H), 7.95 — 7.76 (m, 4H), 7.47 — 7.18 (m,
N NN m/z 466.4 | 2H), 4.48 - 435 (m, 1H), 3.75 (s, 3H), 2.98 — 2.89 (m, 2H), 2.32 —
[M+H]" | 2.20 (m, 1H), 2.20 — 2.03 (m, 2H), 1.88 — 1.77 (m, 1H), 1.21 (t, J
=7.5Tn, 3H). 2H ne nabmonanuce
320 . N Merton B, | 'H SIMP (400 MTI'y, DMSO-ds) & 13.02 (s, 1H), 8.45 (t, J = 6.0
Nfiiz%j/N\T4N>_4<:i>—4§:j>“ 3.23 mun, | Iy, 1H), 8.25 (s, 1H), 8.14 (d,J = 1.3 I'y, 1H), 7.83 (d, J = 2.0
N AN m/z 418.4 | Tu, 4H), 737 (d,J = 8.7y, 1H), 7.27 (d, J = 8.8 'y, 1H), 3.75
[M+H]" | (s, 3H), 3.06 (t, J = 6.4 T'y, 2H), 2.93 (q, J = 7.4 T', 2H), 1.83 (m,
1H), 1.21 (t,J = 7.5 T'w, 3H), 0.87 (d, J = 6.7 ', 6H).
321 } N Mertox B, | "H SIMP (400 MI'y, DMSO-de) & 13.08 — 12.97 (m, 1H), 8.34 (t, J
thizgj/”j&ﬂ%_<::>—<g—>¢’ 3.43 mun, | = 6.4 T, 1H), 8.25 (s, 1H), 8.14 (t,J = 1.3 ', 1H), 7.90 — 7.79
N AN m/z 4324 | (m, 4H), 7.37(dd,J = 8.7, 1.1 T'n, 1H), 7.27 (d, J = 8.7 I', 1H),
[M+H]" | 3.75 (s, 3H), 3.09 (d, J = 6.4 T'w, 2H), 2.93 (q, J = 7.5 'y, 2H),
121 (t,J = 7.5 Ty, 3H), 0.89 (s, 9H).
322 . o ,<; Mertoxn B, | H SIMP (400 MTI', DMSO-ds) & 13.04 (s, 1H), 8.86 (d, J = 8.8
Nf:E}:rN\fN>,<::>—<b . F 3.35 mun, | T, 1H), 8.28 (s, 1H), 8.16 (d, J = 1.3 'y, 1H), 7.89 (s, 4H), 7.41 —
N AN m/z 458.4 | 7.36 (m, 1H), 7.28 (d, J = 8.7 'y, 1H), 4.93 — 4.78 (m, 1H), 3.77
[M+H]" | (s,3H),2.94 (q, J = 7.5 T, 2H), 1.36 (d,J = 7.1 T, 3H), 1.22 (¢,

J=17.5Tu, 3H).
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323 . N / Meron B, | 'H SIMP (400 MI', DMSO-ds)  13.02 (s, 1H), 8.45 (t, J = 5.5
7 NYN/}’®,§ 2.81 mun, | T, 1H), 8.24 (s, 1H), 8.13 (br. s, 1H), 7.85-7.78 (m, 4H), 7.36 (d,
N NN © m/z390.4 | J=8.7Tw, 1H), 7.26 (d,J = 8.7 'y, 1H), 3.74 (s, 3H), 3.29-3.21
" [M+H]" | (m, 2H), 2.92 (q,J = 7.5 'y, 2H), 1.20 (t, J = 7.5 ', 3H), 1.09 (t,
J=172Tu, 3H).
324 L it Meron F, | "H SIMP (400 MT', DMSO-de) 6 12.92 (s, 1H), 8.93 (s, 1H), 8.52
N//D/N\(/%,@—Qo 2.22 mun, | (t, J=5.2 T, 1H), 8.19 (s, 1H), 8.04-8.02 (m, 3H), 7.91 (d, J=8 T'wy,
N AN m/z3622 | 2H), 7.58 (d, J=8.8 'y, 1H), 7.51 (d, J=8.8 'y, 1H), 3.82 (s, 3H),
[M+H]* 3.33-3.27 (m, 2H), 1.14 (t, J=7.2 Ty, 3H)
325 } o Meron F, | "H SIMP (400 MI'u, DMSO-de) 5 12.94 (s, 1H), 9.01 (s, 1H), 8.48
N//D/NYN)’@% 239 mun, | (t,J=5.2 T, 1H), 8.16 (s, 1H), 8.04 (s, 1H), 7.96-7.93 (m, 2H),
N AN m/z396.1 | 7.61-7.59 (m, 1H), 7.53-7.48 (m, 2H), 3.83 (s, 3H), 3.33-3.23 (m,
[M+H]* 2H), 1.14 (t, J=7.2 T'u, 3H)
326 | F o Meron F, | "H SIMP (400 MI'u, DMSO-de) 5 12.92 (s, 1H), 8.96 (s, 1H), 8.33
N%/@/N\(/N),Q/Qo 2.41 mun, | (s, 1H), 8.18 (s, 1H), 8.04 (s, 1H), 7.86-7.84 (d, J=8 I'n, 1H), 7.74-
N AN m/z380.1 | 7.67 (m, 2H), 7.60-7.51 (m, 2H), 3.83 (s, 3H), 3.30-3.25 (m, 2H),
[M+H]* 1.12 (t,J =7.2 Ty, 3H)
327 . cl o Meton F, | "H SIMP (400 MT'y, DMSO-ds) 5 12.90 (s, 1H), 8.96 (s, 1H), 8.65
N//D/NYNW@/% 244 vun, | (t,J=5.6T'w, 1H), 8.15 (s, 1H), 7.99 (m, 3H), 7.87 (d, J=8.4 T,
N AN m/z396.1 | 1H), 7.56 (d, J=9.2T'w, 1H), 7.49(d, J=8.4, 1H), 3.84 (s, 3H), 3.29-
[M+H] 3.27 (m, 2H), 1.14(t, J=7.2T'y, 3H)
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328 H O"HN’CN_, Merton B, | 'H SIMP (400 MI'y, DMSO-ds) § 13.01 (s, 1H), 8.41 (d,J = 7.1
N//t@/N /N@O 232 wmun, | I'm, 1H), 8.33 (s, 1H), 8.13 (s, 1H), 7.65 (d, J = 7.9 'y, 1H), 7.48
H AN m/z4473 | (d,J=14Tu, 1H), 7.45(dd,J=8.0, 1.4 T, 1H), 7.41 — 7.29 (m,

[M+H]" 2H), 4.48 — 4.34 (m, 1H), 3.89 (s, 3H), 3.77 (s, 3H), 3.62 — 3.53

(m, 2H), 3.01 —2.92 (m, 2H), 2.46 (s, 3H), 2.26 (s, 3H).

329 N/ Merton B, | 'H SMP (400 MI'uy, DMSO-ds) & 13.04 — 12.99 (m, 1H), 8.36 —

H N N A 234 mun, | 827 (m,2H), 813 (t,/=12Tn, 1H), 7.82(d,J = 8.0 I'u, 1H),

N\il\/@/ /\rN/\N/ 0 m/z 4493 750(d,J=14Tu, 1H), 747 (dd, J = 8.0, 1.4 Ty, 1H), 7.41 —
" [M+H]™ | 7.29 (m, 2H), 3.91 (s, 3H), 3.77 (s, 3H), 3.38 (m, 2H), 2.48 — 2.43

(m, 5H), 2.24 (s, 6H)

330 H —‘HN F Meron B, | 'H SIMP (400 MI'u, DMSO-ds) & 13.51 (s, 1H), 9.24 (s, 1H), 8.74
N | A N\r/N/ O’|>L'F 3.19wmun, | (d,/J=25Tu, IH),871(,J=64Tu, 1H),866(d,J=25Ty,

” Z NN m/z4472 | 1H),8.13 (s, 1H), 7.85(d,J =8.0 Ty, 1H), 7.69 (dd, J = 8.0, 1.4

[M+H]" I'u, 1H), 7.67 (d, /= 1.3 T'y, 1H), 4.13 (m, 6.4 I'y, 2H), 3.99 (s,

3H), 3.87 (s, 3H).

331 H O«HN*< Meron B, | 'H SIMP (400 MI'u, DMSO-ds) & 13.51 (s, 1H), 9.22 (s, 1H), 8.74
Nan A N\(/N/ . 3.05wmun, | (d,J=2.5Tu, 1H), 8.66 (d,J =2.4T'u, 1H), 8.13 (s, 1H), 7.95 (d,

” N AN m/z4073 | J=77Tu, 1H),7.78 (d,J=79Tu, 1H), 7.66 (dd,J =79, 1.4

[M+H]" I'm, 1H), 7.63 (d,J = 1.3 T'u, 1H), 4.15 - 4.01 (m, 1H), 3.97 (s,

3H), 3.86 (s, 3H), 1.18 (d, J = 6.6 'y, 6H).
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332 ] 0= < Meron B, | 'H SIMP (400 MI'y, DMSO-ds) & 13.51 (s, 1H), 9.22 (s, 1H), 8.73
NmNYN/}’O’% 2.87mun, | (d,J=25Twn, 1H),8.65(d,J=24Ty 1H),8.12(d,J=4.1Tw,
NS NN m/z405.3 | 2H), 7.73 (d, J= 7.9 Ty, 1H), 7.64 (dd, J = 7.9, 1.4 Ty, 1H), 7.61
[M+HJ+ | (d,J = 1.5 Ty, 1H), 3.94 (s, 3H), 3.86 (s, 3H), 2.91 — 2.79 (m, 1H),
0.76 — 0.64 (m, 2H), 0.61 — 0.52 (m, 2H).
333 i} 07 < Meron B, | 'H SIMP (400 MI'y, DMSO-ds) & 12.89 (s, 1H), 8.20 (s, 1H), 8.09
% Nj//"‘/ Y 3.01 mun, | (d,J=4.3 Ty, 1H), 7.98 (t,J = 1.3 'y, 1H), 7.70 (s, 1H), 7.67 (d,
N AN m/z418.2 | J=7.9Tn, 1H), 7.51 - 7.46 (m, 2H), 7.42 (m, 1H), 3.87 (s, 3H),
[M+H]" | 3.75 (s, 3H), 2.83 (m, 1H), 2.37 (s, 3H), 0.74 — 0.64 (m, 2H), 0.59
—0.50 (m, 2H)
334 . o '< Meron B, | 'H SIMP (400 MI'y, DMSO-ds)  12.89 (s, 1H), 8.20 (s, 1H), 7.98
% N\(/N/ Y 3.18 mun, | (d,J=1.2Twy, 1H),7.92 (d,J = 7.7 Ty, 1H), 7.71 (d,J = 8.0 'y,
N AN m/z 4203 | 2H), 7.54 — 7.45 (m, 2H), 7.42 (s, 1H), 4.13 — 3.99 (m, 1H), 3.90
[M+H]* (s, 3H), 3.76 (s, 3H), 2.38 (s, 3H), 1.16 (d, J = 6.5 I', 6H)
335 | T F Meron B, | H SIMP (400 MI', DMSO-de) 6 12.90 (s, 1H), 8.67 (t,.J = 6.4
N//I:(N\(/N/ - F 3.33 mun, | T'w, 1H), 8.22 (s, 1H), 7.98 (s, 1H), 7.78 (d, J = 8.0 'y, 1H), 7.71
N AN m/z4602 | (s, 1H), 7.57 — 7.49 (m, 2H), 7.42 (s, 1H), 4.12 (m, 2H), 3.93 (s,
[M+H]" 3H), 3.76 (s, 3H), 2.38 (s, 3H)
336 Meron B, | 'H SIMP (400 MI'ty, DMSO-ds) & 13.36 (s, 1H), 8.65 (s, 1H), 8.19
3.53 muw, | (s, 1H), 7.84 (s, 1H), 7.77 (d, J = 8.0 Ty, 1H), 7.66 — 7.55 (m, 1H),
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m/z 4384 | 7.55-7.45 (m, 2H), 7.40 (dd, J = 8.8, 1.1 T'y, 1H), 3.92 (s, 3H),
[M+H]* 3.81 (s, 3H), 1.37 (s, 9H).
337 Meron B, | 'H SIMP (400 MT', DMSO-de) 5 13.03 — 12.98 (m, 1H), 8.97 (t, J
N%/HYN/ HNO’Y—F 3.66 Mun, | = 6.3 Ty, 1H), 8.19 (s, 1H), 8.08 (t, J = 1.3 T'y, 1H), 7.78 — 7.70
N \ONNW m/z 514.5 | (m, 2H), 7.60 (d, J = 8.8 T, 1H), 7.47 — 7.34 (m, 2H), 4.35 (t, J =
[M+H]" | 5.2Tw 2H), 4.06 (m, 2H), 3.78 (t,J = 5.2 T, 2H), 3.33 (s, 3H),
2.36 (s, 3H), 2.11 (m, 1H), 1.12 — 0.97 (m, 2H), 0.90 — 0.79 (m,
2H).
338 Meron B, | 'H SIMP (400 MI', DMSO-ds) & 13.02 (s, 1H), 8.84 (t, J= 6.32
y H\(/N)’@AZ’X 3.19 mun, | T, 1H), 8.33 (s, 1H), 8.07 (s, 1H), 7.91 (m, 4H), 7.41 (q, J=7.58
N AN m/z452.4 | Tu, 2H), 3.80 (s, 3H), 3.72 (m, 2H), 2.14 (m, 1H), 1.62 (m, 3H),
[M+H]* 0.97 (m, 2H), 0.83 (m, 2H).
339 N-N" Meron B, | 'H SIMP (400 MI', DMSO-de) 6 13.02 (s, 1H), 10.81 (s, 1H),
v H\V/N,Ck@j{k@ 2.98 mun, | 8.33 (s, 1H), 8.07 (s, 1H), 8.00 (d, J=8.60 I'n, 2H), 7.91 (d, J=
N NN © m/z 4544 | 8.60 T'w, 2H), 7.60 (d, J=2.20 'y, 1H), 7.42 (q, J=9.39 I'y, 2H),
[M+H]" | 6.59 (d, J=2.20 Ty, 1H), 3.80 (s, 3H), 3.78 (s, 3H), 2.14 (m, 1H),

0.97 (m, 2H), 0.82 (m, 2H).
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Ipumep 338: 4-[5-[(4-unxnonponui-1H-ungazon-S-uia)amunol-1-merui-1,2,4-rpuaszon-3-
uial-N-(2,2-nudpropnponua)densamua
B 100 mn xpyrinogoHHy0 KojOy 3arpyskanu 4-[5-

H _N HN’>£|: [(4-uknonponmi- 1 -reTparuaponupas-2-ui-
N /\rN\ N/>’®’§O MH1a30J1-5-11)aMuHo |- 1-metun-1,2,4-rpuaszon-3-
wi|-N-(2,2-qudroprnponmn)oenzamun (37 mr, 0.07
mmonb) 1 MeOH (2 mi). K pacteopy nobasisuin xnoposogopon 4 H. B auokcane (0.87 mu, 3.5
MMOJIb) O KaIUIIM, M PEAKIMOHHYIO CMECh NEepPEeMEIINBAIN NMPH KOMHATHON TeMIlepaType B
TedeHue 18 4. PacTBopuTens ynaisiig oA BAKYyMOM, U 3aT€M OUHUIIANIN C TIOMOLIBIO KapTpUIKa
SCX SPE. IlonyueHnHslii B pe3yJbTaTe NPOAYKT BblapuBaiu nox sakyymom, B DCM u MeOH,
IPOMBIBAJIN PAcCOJIOM M BbIIApUBaIM MOA BakyyMoM. OCTaTok pacTBOpsJiM B BOAE U
arieronutpuiie (9:1) 1 BbICYyIIMBAJIM CyONUMAlMel Ha IPOTSDKEHUH HOYH ¢ rosiyueHneM 4-[ 5-[(4-
uukonpomui- | H-uanazon-5-un)amuno|-1-metun-1,2,4-tpuazon-3-mn|-N-(2,2-
nudropnponun)oensamuaa (23.9 mr, 0.05 mmonb, 76% BbIXOA) B BHUAE OEJIOro MOpPOIIKA.
CBDXX-MC (ES+, Meron B): 3.19 mun, m/z 452.4 [M+H]". 'H IMP (400 MI'u, DMSO-de) &
13.02 (s, 1H), 8.84 (t, J=6.32 'y, 1H), 8.33 (s, 1H), 8.07 (s, 1H), 7.91 (m, 4H), 7.41 (q, J=7.58
I'u, 2H), 3.80 (s, 3H), 3.72 (m, 2H), 2.14 (m, 1H), 1.62 (t, J= 19.01 I'y, 3H), 0.97 (m, 2H), 0.83
(m, 2H).
Cramna___1:  4-[5-[(4-uuxaonponui-1-TeTparuaponupaH-2-ui-uHAa30J1-S-uia)amuHo|-1-
metu-1,2,4-rpua3on-3-una|-N-(2,2-nudropnponui)oeHsamua

B 50 M xpyrionoHHy KOOy 3arpyskaiu 4-[5-

H _N H N’>£|: [(4-muknonponmi- 1 -reTparuaponupas-2-ui-

N\; /\rN\N/>1®’<\O WHa30J1-5-m1)aMuHo |- 1-meTun-1,2,4-tpuason-3-
wi|0en3oiiayro kucnoty (300 mr, 0.65 mmonb),

C/O DCM (6 mim) mu DMF (0.03 ™). MenieHHo

nobGassiin okcammxiopun (0.08 mt, 0.98 MMOIIB), U PEAKLIMOHHYIO CMECh MEPEMELTHBAIN TIPU
KOMHATHOU TeMmnepaTtype B TedeHue 40 MuH. PacTBopurenu yaansiiny nox BaKyyMOM, U OCTaTOK
pacteopsimi B DCM. PactBop 3arem noGaBisiain mpoOHMPKY B KapyCelnbHOM INTaTHBE C 2,2-
mudrop-1-nponanamun rugpoxyopunomM (30 mr, 0.23 mmoins), DCM (2 mi1) U TPUSTHIAMHHOM
(0.15 mu1, 1.09 MMOJIB), M PEAKIIMOHHYIO CMECh MEPEMELINBAIIN MTPH KOMHATHON TEMIIEpaType B
TedeHue | u. PacTBoputenu ypansnu moj BakyyMoMm, U ocTaTok pacTtBopsiii B DCM wu
BbIMapuBaaul Ha cunukarenae. CoequHeHHE 3aTe€M OYUINAAM C MOMOIIBI) KOJOHOYHOH
xpomarorpapumn Ha cuinukarene, smoupys 10-100% EtOAc B mnerponeiiHom s¢upe, ¢
nojyderueM 4-[5-[(4-uuknonponui- 1-reTparuaponupas-2-mi-uHAa30J-5-11)aMUHO |- 1 -MeTHII-

1,2,4-tpuazon-3-uin]-N-(2,2-nupropnporun)oerzamuna (37 mr, 0.07 mmonb, 31% BeIX01) B BHIE
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He cosceM Oenoro TBepaoro Bemectsa. CBOXX-MC (ES+, Merox A): 1.69 mun, m/z 536.5
[M+H]".
IIpumep 340: 4-[S-[(4-uuxaonponui-1H-unaa3on-S-un)amunol-1-merua-1,2,4-rpuazon-3-
ui|-N-3Tuinunepuaun-1-kapdokcamua

MNanmamguii, 10 wmac% Ha  NOPOIIKOOOPa3HOM

H N @N’?’\ yriepogHoM Hocutene, cyxou (2.4 mr, 0.02 MMoIb)

' Y O nobasnsmun K 4-[5-[(4-uuknonponwn-1H-unna3on-5-

Ir=z

HCOOH wi)aMuHo |- 1 -metun-1,2 4-tpuazon-3-mi]-N-31uin-3,6-
auruapo-2H-nupuans-1-kapookcamuay (90 mr, 0.22 mmone) B EtOH (5 min) u nepemermnBanu B
TedyeHne 18 u mpu KOMHATHOW Temmepatype B armochepe Bomopoma. JloOasisuiu
JOTIONHUTENbHBIN nastanuii, 10 mac.% Ha mopomKkooOpa3HOM YIIIEpOIHOM HOCUTENE, CyX 0o (2.4
mr, 0.02 mmonb), ¢ 6 kamsimu 1 M HCl B MeOH, u peakMOHHYIO CMeCh NepeMeIlnBaii B
TeueHne 48 dY TpM KOMHATHOH Temmeparype B armocdepe Boxmopoma. Jlobasnsin
AOMOJTHUTENbHBIN namiaauii, 10 Mac.% Ha TOPOIIKOOOPAa3HOM YIIIepOAHOM HOCHTENE, CyXoii (2.4
mr, 0.02 mmoub) ¢ 6 karusimu 4 H. HCI B 1,4-110KcaHe, ¥ peakIIMOHHYI0 CMECh TIepEMEIUBaIU B
TedueHne 18 4 mpm KOMHATHOH TemmepaTtype B atMocdepe Bomopozpa. PeakimoHHy0 cmech
dunsrposanu uepes cnoit Ilenura™ u npombisann MeOH. PacTBOpuUTeNnH BbIMapuBaau MOJ
BAKYYMOM M OYHINAJIHM C MOMOLIBIO KOJOHOYHOW XpomaTtorpauu Ha CHIIMKArene, 3JIFUpPYs C
rpaguentoM 10% MeOH B EtOAc ¢ nonyuenuem 4-[5-[(4-uuxnonponu-1/-unnazon-5-
win)amuHO |- 1-metun-1,2,4-tpuazon-3-mn|-N->tunnunepunus- 1 -kapbokcamuna (53 wmr, 0.12
MMOJIb, 53% BBHIXO) B BUe KpeMoBoro Teepaoro emectsa. CBOKX-MC (ES™, Meron B): 2.32
muH, m/z 409.3 [M+H]". 'H IMP (400 MI'u, DMSO-ds) & 12.95 (s, 1H), 8.16 (s, 1H), 8.03 (s,
1H), 8.01 (s, 1H), 7.35 (m, 2H), 6.39 (m, 1H), 3.88 (m, 2H), 3.63 (s, 3H), 2.13 (s, 1H), 3.02 (m,
2H), 2.73 (m, 2H), 2.05 (m, 1H), 1.76 (m, 2H), 1.44 (m, 2H), 0.99 (m, SH), 0.77 (m, 2H).
Ipumep 341 4-[5-[(4-uuxiaonponui-1H-unaazon-S-un)amunol-1-merun-1,2,4-rpuazon-3-
uia|-N->tun-3,6-aurnapo-2H-nupuaun-1-kap6oxkcamua

4 M pactBop xjopoBonopona B 1,4-nuokcane (1.25 mu,

; H _N \ HN_—\ 499 wmmonb) nobaBmsii K pactBopy  4-[5-[(4-
Jan\

N P ,\f O LUKJIONPONUJI- 1 -TeTparugponupan-2-un-uHaa3on-S-
H

N

wi)aMuHo |- 1-metui-1,2, 4-tpuazon-3-mn]-N-31un-3,6-
nuruapo-2H-nupunnn-1-kapbokcamuna (245.0 wmr, 0.5000 mmone) B MeOH (5 ).
PeakunoHHyr0 CcMech MepeMelMBad B TedeHUe 18 Y mpu KOMHATHOW TeMIEepartype,
KOHLICHTPUPOBAJIU TOJ] MOHUKEHHBIM JaBJIcHHEM. J(OMONMHUTENbHON OYHCTKONH C TMOMOIIBIO
KOJIOHOUHOM (3m-xpomarorpaduu Ha crmkarene, smoupys 10% MeOH B EtOAc nonyvanu 4-

[5-[(4-uuknonpomn-1H-unnazon-5-wn)amuno]- 1 -metun-1,2,4-tpuazon-3-mn|-N-31un-3,6-
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aurunapo-2H-mupunun-1-kapdokcamua (129 mr, 0.31 mmonb, 61% BBIXOA) B BUIE KPEMOBOIO
tBepnoro Bemectsa. CBDKX-MC (ES+, Meton B): 2.59 mun, m/z 407.3 [M+H]". 'H AMP (400
MI'u, DMSO-d6) 6 12.99 (s, 1H), 8.14 (s, 1), 8.05 (s, 1H), 7.35 (s, 1H), 7.73 (t, J = 5.3 'y, 1H),
6.31 (m, 1H), 3.87 (d, J =3.1 I'y, 2H), 3.69 (s, 3H), 3.43 (t, J = 5.6 I'y, 2H), 3.05 (m, 2H), 2.38
(m, 2H), 2.09 (m, 1H), 1.01 (t, J = 7.1 'y, 3H), 0.95 (m, 2H), 0.78 (m, 2H).
Craaus 1: 4-(4,4,5,5-terpamernii-1,3,2-nuoxcadoposian-2-uia)-1,2,3,6-reTparuponupuaux

X /C/NH K N-Boc-1,2,3,6-TeTparuaponupuiuH-4-00pOHOBOH KHUCJIOThI
j O/B \ nuHakoioBomy 3¢upy (0.5 r, 1.6 mmons) B DCM (30 M) npu KOMHaTHOH

TeMneparype 100aBisu TpudTopykcycHyro kucnoty (1.2 mut, 16.2 MMons),
U PEaKLMOHHYIO CMeCh IepeMelInBaiy B TeueHue | 4. PacTBopuTens yaasisiid MO BaKyyMOM.
Hononuurensubiii DCM  no0aBisiin, W peaklUi0 CHOBA BBbIMAPUBAJIU IIOJ BaKyyMOM C
noixyueHueM  4-(4,4,5,5-terpamerun-1,3,2-nuokcadoponan-2-mn)-1,2,3,6-reTparuiponupuIuH
2,2,2-TpuTOPYKCYCHOM KUCIOTHI, coiu (637 mr, 1.46 mmosb, 90% Beixon). CBIXX-MC (ES™,
Meton A): 1.03 mun, m/z 210.2 [M+H]".
Cramna__2: N-ytun-4-(4,4,5,5-rerpamernn-1,3,2-quoxcadoponan-2-ui)-3,6-guruapo-2H-
nupuauH-1-kapookcamug
0O PactBop stunuzonmanara (0.11 mi, 1.43 mmons) B DCM (10 mi)

O\B /@N/[(N/\ n00aBIsIM O KaruisiM B TeueHWe |5 MHH K 3HEpruyHO
jol H nepemeninBaeMoMy  pactopy  4-(4,4,5,5-terpamerun-1,3,2-
auokcabopoan-2-mn)-1,2,3,6-reTparuAponupuIuH-IU-TPUGTOPYKCYCHON KUCIOTHI, cOoib (627
mr, 1.43 mmonb) u N,N-qunzonponwmtuiamuna (1.25 mi, 7.2 mmons) B Boze (15 mur) mpu 0°C.
PeakunoHHYIO CMech mepeMeIInBaIyu MPYU KOMHATHON Temmnepatrype B TedeHue 20 4. Xnopua
HaTpus (7.0 1) noOaBIsIN K PEAaKLIMOHHOW CMECH, U OpraHu4deckyro (asy pasgensuiu. BomHyro
¢asy momonHuTeNnbHO 3kcTparupoBaiu DCM (3 x 75 mut). Ceipoe BeLIECTBO 3aTeM OUHUIIAIU C
NOMOIIBIO KOJIOHOYHOH xpomarorpadum Ha cumukarene, smoupys 0-6% MeOH B EtOAc, ¢
MOJIyYeHUEM N-3Tun-4-(4,4,5,5-rerpamerui-1,3,2-nuokcadoponan-2-ui)-3,6-guruapo-2 H-
nupunus-1-kapboxcamuma (251 mr, 0.78 mmons, 54% Bbixon). CBOXX-MC (ES', Meron A):
1.48 mun, m/z 281 [M+H]".
Craansa __ 3:  4-[5-[(4-uuxaonponui-1-teTparuaponupaH-2-uia-uHAa30J-S-uia)amuHo|-1-

meTunj-1,2,4-rpua3on-3-uia|-N-3tun-3,6-quruapo-2 H-nupuaun-1-kapooxkcamua

Cwmech N->tun-4-(4,4,5,5-rerpamerun-1,3,2-

v H \r/ N ),@N H N——\ nrokcaboponan-2-mn)-3,6-muruapo-2H-nupuaus- 1 -

N N=N O kapbokcamua (219 mr, 0.7800 mmosib), N-(5-6pom-2-
metui-1,2,4-Tpua3on-3-ui)-4-uuKIonponui- 1 -

C/O TeTparuaponupan-2-ui-uagason-S-amuaa (Cragmst 1
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B [Ipumepe 251) (217 mr, 0.52 monp) u kapboHata kanus (144 mr, 1.04 mmons) B 1 ,4-nuokcane
u Boge (3:1, 8 mu) merasmpoBanu OapOoTHpOBaHMEM a30TOM B TeueHue 15 muH. Jlobapnsm
komruiekc 1,1'-0uc(mudennndocuno)peppouen-nmamianuii (11) quxmopun quxiopmeran (42 mr,
0.05 MMonb), 1 cMeCh CHOBA Jiera3upoBasy 0apOoTHpOBaHHEM a30TOM B TeueHue 15 muH. Cmech
3aTeM HarpeBaJid B YCJIOBUSIX MUKPOBOIHOBOrO m3nydeHust mpu 130°C B Teuenue 90 muH. Cmech
dbunsTpoBanm yepes cioit Llenmuta®. Ocanok Ha ¢unbrpe npombiBain EtOAc. JloGassuim Bony K
¢dunbTpary, u ciou pasgensian. Bomnslii cioit skctparuposamn EtOAc (x 2). O6bennHeHHbIE
OpPraHUYECKHE OSKCTPAKThl TPOMBIBAINM BOJOW, paccoioM, BeicymmBamud Hagy MgSOs,
¢unbTpOBaIM U 3aTe€M KOHIEHTPUPOBAJM IOJ IOHMKEHHBIM JaBJ€HHUEM. J[OMONIHUTENbHON
OYUCTKON C IOMOIIBIO KOJIOHOYHOH (pudin-xpomarorpadun nonyyanu 4-[S-[(4-uuxmonpornu-1-
TETParuAPONUpPaH-2-UI-UHAA30-5-ui1)aMuHo |- 1 -metui-1,2,4-rpuazon-3-wi|-N-3tun-3,6-
auruapo-2H-nupuans-1-kapookcamua (256 mr, 0.50 mmodns, 96% Bbixon). CBIXKX-MC (ESH,
Meton A): 1.45 muHn, m/z 491 [M+H]+ (96%).
Ipumep 342: 1-[4-[5-[(4-unknonponui-1H-ungazon-S-uia)amunol-1-metua-1,2,4-rpua3oli-
3-na|-1-nunepugun|nponan-1-on
Crenys s5KCIepUMEHTaJIbHOMY CIIOCO0Y, ONTMCAHHOMY IS

H N ’( IIpumepa 340, Ilpumep 342  cuHTE3UpOBAIU
N\/ \Nr/\,\?/CN O ananormunsm cnocobom. CBOXX-MC (ES*, Meton B):
2.42 mun, m/z 394.3 [M+H]". 'H IMP (400 MI', DMSO-
de) 6 12.96 (s, 1H), 8.20 (s,1H), 8.03 (s, 2H), 7.34 (m,
2H),4.29(d,J=13.4Tu, 1H), 3.80 (d, J = 13.4 ', 1H), 3.63 (s, 3H), 3.06 (m, 1H), 2.29 (q, J =
7.4 T, 2H), 2.05 (m, 2H), 1.82 (m, 2H), 1.51 (m, 2H), 1.39 (m, 2H), 0.97 (t,/ = 7.4 I'u, 3H), 0.93
(m, 2H), 0.77 (m, 2H).

HCOOH

IIpome:xkyTounoe coenunenune 88: 1-[4-(4,4,5,5-rerpamerni-1,3,2-nuokcadoposian-2-ui)-

3,6-quruapo-2H-nupuaun-1-uia|nponan-1-oxn
0O Iponundocdonossrit anruapua (0.21 mi, 0.72 MMob) 100ABIITH K
jo \B/C/NJK/ 4-(4,4,5,5-rerpamerun-1,3,2-muokcaboponan-2-mun)-1,2,3,6-
o TeTparuaponupuanny; 2,2,2-rpudTopyKcycHoi kuciore (209 wr,
0.48 mmonb), N,N-munzonponmwmstuiamuny (0.42 mu, 2.4 MMOINIb) U NPOMHUOHOBOH KHCIIOTE
(npomanoso#i kucnore) (0.04 mu, 0.48 mmone) B THF (1.6 M), m peakMOHHYIO CMeECh
nepeMelBaId NP KOMHATHOW Temrepatype B TedeHue 3 4. Peakuuro BbIIApUBAIN TOJ
BaKyyMOM, ocTaTok nepeHocwin B EtOAc (20 mut), u opranryeckre BerecTsa mpoMbiBaiu 20 M
BOAbI U 10 MJI HachIeHHOTO pacTBopa paccona. OpraHUYecKre BEINeCTBa 3aT€M pa3elisiIH,
BeicymuBaimu (MgSO4) u BbmapuBanu mox BakyyMoM. ChIpoe BEINECTBO 3aT€M OYMIIAIU C

NOMOIIBIO KOJIOHOYHOH xpomarorpadpum Ha cuiukarene, smoupys 20-100% EtOAc B
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neTposielHoOM 3dupe, ¢ monydeHuem 1-[4-(4,4,5,5-rerpamerui-1,3,2-quokcadboponan-2-mun)-3,6-
ouruapo-2H-nupuans-1-un|nponas-1-ona (152 mr, 0.41 mmonb, 86% Beixom). CBOXX-MC
(ES", Meton A): 1.57 mun, m/z 266 [M+H]".

IIpumep 343: 4-[S-[(4-uuxaonponui-1H-unaa3on-S-un)amunol-1-merua-1,2,4-rpuazon-3-
uial-N-(2,2,2-tpudropaTui)doensamua

Xnoposogopoxn (4.0 M B amokcane) (2.6 v, 10.4
H H
N

F
; N N’§Z_F MMOJIb) MEIJICHHO NOOAaBISUITH K TepEeMEIIaHHOMY
s
\ \r ) Y -

N N=\ pacTBopy 4-[5-[(4-uuknonpornmi-1-
H TeTParuapONHpaH-2-uiI-uHAA30J-5-1a)aMuHoO|- 1 -
metui-1,2,4-rpuazon-3-un]-N-(2,2,2-rpudropatun)oensamuna (104 mr, 0.19 mmons) 8 MeOH (2
MJI) TIpM KOMHATHOH Temrieparype. PeakImoHHYI0 CMecCh NepeMelInBad NP KOMHATHOMN
TemnepaTtype B TedeHue 18 4. biemHo->kenThiil pacTBOpP KOHLIEHTPUPOBAIU IMOJ MOHUKEHHBIM
JaBJIEeHUEeM, U ChIpOH ocTarok ouminaimu ¢ nomoupio kaprpumka SCX SPE. IlonydeHHbli B
pe3ysbTare MPOAYKT OYHIIAIH C IOMOLIBI0 KOJIOHOYHOH Xpomarorpaduu Ha CHIIHKaresne,
samoupyst 30-100% EtOAc B nerponeitnom a¢pupe. IIponykT 3arem BbICYLIHBAIH JTHODUIH3ALHEH
Ha TPOTSDKEHUM HOYM U3 alleTOHUTPIIA/BOABI C mojydeHueM 4-[S-[(4-uuknonponwi-1H-
UHA301-5-un)aMuHo |- 1 -metun-1,2,4-tpuazon-3-mn|-N-(2,2,2-rpudropatin)oensamuna (57 wr,
0.124 mmonb, 66% BBIXON) B BHae Oenoro Teepmoro Bemectsa. CBOXX-MC (ES', Meron
B): 3.31 mun, m/z 456.4 [M+H]". 'H AMP (DMSO-ds) & 13.02 (s, 1H), 9.10 (t, J = 6.3 T'n, 1H),
8.34 (s, 1H), 8.07 (s, 1H), 8.00 — 7.86 (m, 4H), 7.46 — 7.35 (m, 2H), 4.09 (m, 2H), 3.80 (s, 3H),
2.14 (m, 1H), 1.04 - 0.91 (m, 2H), 0.91 — 0.76 (m, 2H).
Craana __1:  4-[5-[(4-uuxaonponui-1-reTparuaponupa-2-ui-uHAa30J1-S-uia)amuHo|-1-
meTun-1,2,4-rpuazon-3-una|-N-(2,2,2-rpudprop3Tiii)deHsamua

Kapbonar xanus (56 mr, 0.4 mmons), N-(5-Opom-
H Nf»i,: 2-metun-1,2,4-tpuazon-3-mi)-4-uuKIonponmi- 1 -

NN
N T

N /N‘N/ o F TeTparuAponupaH-2-ui-uHaa3on-S-amux (80 wr,
C/ 0.19 wmmoms) u 4-(4,4,55-tetpamernn-1,3,2-

O
nuokcaboposan-2-un)-N-(2,2,2-

TpudropaTrn)densamun (69 mr, 0.21 MMonb) pacTBOpsuIH/CycrieHanpoBaiu B 1,4-nuokcane (3
mi1) U Boze (2 mut). PeakIiMOHHYIO CMeCh MOJHOCTBIO JerasupoBaid 0apOOTHPOBAHHEM a30Ta.
3arem poOammsuin komrmutieke [1,1'-6uc(mudenundochuno)deppouer|namnanuii (II) xmopun
nuxaopmerad (16 mr, 0.02 MMonp)