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H3BecTHBIN ypOBeHb TEXHUKH

[MpoxcumanbHas cnuHaNbHAs MblmeyHas atpodus (SMA) npencrasnsier co0ol HacIeICTBEHHYIO, KIIMHHU-
YEeCKH TeTePOTCHHYIO TPYIITy HEHPOMBIIIEYHBIX HAapYIICHHH, XapaKTepU3YIOMIYIOCs pa3pylIeHHeM KJIETOK Iie-
penHero pora CIMHHOTO Mo3ra. [IaMeHThl cTpaJaroT CHMMETPHUYHON C1a00CTHIO MBIIII CTBOJIA M KOHEYHOCTEH,
MPUYEeM HOTH IOPAXaroTCs OOJBbINE, YeM PYKH, M IPOKCHMaJbHBIC MBIIIIE cliabee, YeM ANCTAIbHBIC; HOTH I0-
pakaroTcs 6oee, YeM PyKH, U IIPOKCHMANbHBIE MBI ciabee, YeM TUCTANbHBIE; MBI fradparMel, JIHIe-
BbIE W TJ1a3HbIe He oBpexaaroTcs. CymecTBYIOT Tpu (GopMbI Bo3HHUKatomei B gerctBe SMA (tumnsl I, I u I1I), u
OTHOCHTENIFHO HEJaBHO KaTeropm3mpoBaHa (hopMa, BOSHHKAIOIIAS y B3pOCHbIX - Gopma IV, mpuduem Bce oHH
pa3auyaroTCsa B 3aBUCHUMOCTH OT BO3PAacTa BOZHUKHOBEHUS U TSXKECTU KIMHHUUECKOTO COCTOSHUS, KOTOPOE Olie-
HUBAIOT B PE3yJIbTaTe KIIMHIYECKUX UCCIICAOBAHMIA, MBIIICYHOU Ononicuu U anekrpomuorpadun (EMG)(Munsat
T. L., Davies K E (1992)).

Tun I (3a06oneBanne Bepnuura-Xoddmana) ssisercs Hanbosee OCTpO U TsDKENoH (HopMoii, koTopast Bo3-
HHUKAeT J0 LNIECTUMECSYHOTO BO3pacTa, M CMEPTh OOBIYHO HACTYHAET 10 ABYX JICT; AETH HUKOTAA HE CIIOCOOHEI
cunets 6e3 nmojnep k. CHMIITOMBI TaKOro 3a00JICBaHUSI MOTYT IIPOCMATPHUBAThCS B MaTKe, KaK yMEHbBIICHHUE
JIBIDKEHUH TUTONA; TIPHU POXKACHUHU WX OOJiee YacTO B TEUCHHE MEPBBIX YETHIPEX MecsleB Ku3HU. [lopaxxeHHbIe
MITaJICHIIBI OY€Hb ITACCUBHBI, HCITBITHIBAIOT 3aTPYAHEHHS C MUTAHUEM, OTIUYAIOTCS THaQparMEeHHBIM JIbIXaHHEM,
M XapaKTepHu3yIoTcs 00meil cmabocThio MeXpeOSpHBIX M BCTIOMOTAaTENbHBIX AbIXaTeIbHBIX MBIIII. [TopakeHHBIE
JIETH HUKOTAA HE CUAST WM HE CTOAT W OOBIYHO YMHPAIOT 0 AOCTIKEHHUS 2 JIeT; IPUIEeM CMEPTh OOBIYHO TPO-
WCXOIIUT W3-3a IBIXaTeNbHONW HEIOCTATOYHOCTH.

Tun II (mpomexxyTodHasi, XpoHHYEcKas ¢popMa) HaCTYIaeT B BO3pacTe MEXIY IIECThI0 U BOCEMHAIIIATHIO
MecsIaMu; 0O0bIYHO HaOJIoaeTCsl MbIeyHast (pacuuKyISIIns, U peIICKChl CYXOXKHINKA NPOTPECCUBHO CHUKA-
10Tcs. JeTn He CIIocoOHBI CTOSITh MM XOAUTH 0e3 oMoy, [Ipo6ineMbl ¢ MHTaHueM U MPOTJIaThIBAHHEM OOBIYHO
He HaOmoxatoTes npu SMA I Tuna, XoTsl y HEKOTOPBIX MAIlEHTOB 30H] ISl HCKYCCTBEHHOTO KOPMJIEHHS MO-
JKET OKazaThbCsl HEOOXOMMMBIM. Y OOJBIIMHCTBA MAIIMEHTOB OOBIYHO Pa3BUBACTCS MPOTPECCHPYIOIIMHA MBIIICY-
HBIIl CKOJINO3, KOTOPBIl MOKET MOTPeboBaTh XUpyprudeckoi koppekuu. [TonooHo manuentam c I tumom 3a6o-
JIeBaHUs, YOAJCHHE TPaxealbHOW CEKPEHUH M Kalledb MOTYT CTAaTh 3aTPyIHUTEIHHBIMH M3-3a HEYIOBIECTBOPH-
TeJIbHOU OyNbO0apHON (QYHKIIMU U CIab0CTH MEXPEOESPHBIX MBIMII. Y TaKWX MAIlMCHTOB HAOJIOMAETCs CHUIBHO
BBIpa)KEHHAsI TUIIOTOHUS, CHMMETPHYHBIN aTpOPHUUECKII apaind ¥ OHH HE MOTYT KOHTPOJIUPOBATDH IBHKCHUS
TOJIOBHL.

Tumn 111 (3a6oneBanne Kyrenp0epra-Benannepa, Win roHOIIECKast CITUHAIBHAS aMAOTPOQHS) TPEIACTABIIIET
€000l yMepeHHYI0 XpOHHUECKYIO (GOopMy, KOTOopasi BO3HUKAET B Bo3pacTe Tmocie 18 MecsieB; pa3BUTHE JBHUTa-
TENBHBIX SBIISIETCSI HOPMAJIBHBIM, M CIIOCOOHOCTH XOIHMTh MOXKET COXPAHSTHCS A0 PA3IMYHBIX BO3PAcToB. Y Ta-
KUX TTaIlMUEHTOB YacTO Pa3BUBAETCS CKOJIMO3 M YacTO HAOIIOJAIOTCSl CUMIITOMBI NIEPErpy3KH CyCTaBOB, OOBIYHO
BBI3bIBAEMbIE CIa00CTHIO. [IpOJOIKUTENIFHOCT KHU3HU SIBIISIETCS] TIOYTH HOPMAJIBHOW, HO KayecTBO XXHM3HHU 3a-
METHO CHUXKEHO.

Tumns! I, IT u III SMA nporpeccupyroT ¢ TE€4€HUEM BPEMEHH, YTO CONPOBOXKIAACTCS YXYALICHUEM COCTOS-
HUS TTALUCHTOB.

Boznaukaromuii y B3pocibix THI [V XapakTepusyercs ci1aboCThio BO BTOPOH WUITM TPEThEH JeKaae KU3HHU, C
YMEpPEeHHBIM HapyIIeHHEM MOTOPHUKH, KOTOPOE HE CONMPOBOXKIACTCS PECHHUPATOPHBIMU MPOOIIEMaMH U TPO-
O6nmemamu utaHuA. Y B3pocibix SMA XapakTepu3yeTcsl He3aMeTHBIM HACTYIICHHEM W OY€Hb MEIJICHHBIM pa3-
ButveM. [Ipu Tune IV Oyiap0apHbIe MBITIIBI peaKo nopaxkatorcs. Bosce He oueBuaHO, uTo SMA IV THna stro-
JIOTUYECKH cBsi3aH ¢ popmamu TuroB I-111.

Jlpyrue (GopMbl CIIMHAJIBHOW MBIMICYHON aTpO(QUU BKIIOYAIOT X-CBA3aHHOE 3a00JICBaHUE, CIIMHAILHYIO
MBIIICYHYIO aTpodHuIo ¢ pecnupaTopHbIM auctpeccoM (SMARD), ciimHanbHyro 1 Oy/nb0apHYIO MBILICYHYIO aT-
poduto (6onezns Kennenu, nnm Oynbp0apHO-CHMHAIBHYIO MBIIICYHYIO aTPO(QHIO) U AUCTAIBHYIO CHHHAIBHYIO
MBIIICYHYIO aTPOQHIO.

SMA BBI3BIBACTCS MYTallUSIMK B T'CHE JKU3HCCIIOCOOHOCTH JIBUTATEIBHBIX HEHPOHOB (SMN), KOTOPHIH Cy-
mecTByeT y mozaeil B 1Byx gopmax (SMN1 n SMN2). Yrpata SMN Bpenna 11l ABUTaTEIbHBIX HEHPOHOB M
MPUBOINT K HEWPOMBIIICYHONH HEIOCTATOYHOCTHU - XapaKTEPUCTHYECKOMY NPH3HAKY yKa3aHHOTO 3a00JIeBaHMS.
C re"HeTnyeckoi ToukH 3peHuss SMA mpeacTaBiseT co00i ayTOCOMaTbHOE PEIECCUBHOE COCTOSTHHE, BHI3bIBAC-
Moe paspymenuem rena SMN1, pacmonoxennoro B 5q13 (Lefebvre S., et al. (1995) Cell 80: 155-165). bosee
yeMm 98% ManueHToB CO CIIMHAIBFHON MBIIIEYHON aTpodueii 001agaroT TOMO3UIOTHRIM pa3pymeninemM SMNI 3a
CYeT JeNeIHid, MepecTpoek wim MyTtanui. OqHaKO Bce TaKWe MAIMEHTHI COXPAHAIOT 10 MEHBIIEH Mepe OIHY
koo SMN2.

Ha renomMHOM ypoBHE ObUTO 0OOHAPYKEHO TOJIBKO ISITh HYKJIEOTHAOB, KOTOphle ommyatoT SMNI1 ren ot
SMN2 rena. Kpome Toro, yka3anHsle qBa reHa npoayuupyroT uaeatTuansie MPHK, 3a uckmodennem monuameit
HYKJICOTHIHOH 1IeTH B 9k30HE 7, HanpuMmep, C—T u3MeHeHue mecTy nap OCHOBAaHWN BHYTPH dk30Ha 7 B SMIN2.
YkazaHHas MyTals MOJIYJIMPYET aKTHBHOCTb 9K30HHOTO 9HXaHcepa criiaiicunra (Lorson and Androphy (2000)
Hum. Mol. Genet. 9:259-265). Pe3ynbTaToM Takoro Wid APYIHX HYKJICOTHIHBIX W3MEHEHHH B MHTPOHHOM U
MPOMOTOPHOM y4acTKax SIBJISETCS TO, 4TO OoipmHCTBO SMN2 OKa3bIBaloTCs aJIbTEPHATHBHO CIUIACHpPOBaH-
HBIMH, U B UX TPAHCKPHUITAX OTCYTCTBYIOT 9k30HHI 3, 5 mnm 7. Hamportus, MPHK, TpanckpuOupoBaHHas u3
SMNI1 rena, o0bI9HO siBIsieTCst TosHOW umrHBEI MPHK, B KOTOpO# TONBKO HEOOJNBINAS YacTh €€ TPAHCKPUIITOB
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CIUIalicMpoBaHa ¢ yaaieHueM 3k30HOB 3, 5 wmu 7 (Gennarelli et al. (1995) Biochem. Biophys. Res. Commun.
213:342-348; Jong et al. (2000) J. Neurol. Sci. 173:147-153). Bce SMA cyOBEeKTHl HMEIOT 110 MEHBIIEH Mepe
OJIHY, @ OOBIYHO OT JIBYX J0 YeThIpex komuii SMN2 reHa, KOTOPHIH KOAUPYET TOT ke Oenok, uro u SMN1; ox-
Hako, SMN2 reH nmpoaynupyeT IpenMyIIecTBEHHO yceueHHBIH 0emok (SMNA7) u ToJbKO HU3KHE YPOBHU TOJI-
Ho¥t mimrHBI SMN Oenka.

SMNA7 Genok siBisieTcss He()YHKIMOHAJIBHBIM, W CUMTAIOT, YTO OH OBICTpO pazpymaercs. Okomo 10%
SMN2 npe-MPHK cooTBeTcTBYIOMIM 00pa3oM CIUTAMCHPOBAHO U 3aTE€M TPAHCIUPOBAHO B MOJHOU JTMHEI SMN
oemok (FL-SMN), a octanbnbie ipencTaBisitoT coboit SMNA7 xormmu. D¢ dexkruBHOCT, SMN2 crutalichHra Mo-
JKET 3aBHUCETh OT TSHKECTH 3a00JeBaHMs, W NMPOAYLHUPOBAHUE TOJHON IIHHBI TpaHckpunta SMN2 Moxer co-
ctaBiITh oT 10% 1o 50%. Kpome Toro, npucyrcrBue unu orcyrcrsue SMNI rena, npumepro 90% koroporo
craHoBUTCs FL-SMN reHHbIM NMPOIyKTOM U O€JKOM, BIMSET Ha TshKecTh SMA He3aBUCHMO OT TOTO, MOTYT HJIH
HEeT OHM KoMreHcupoBath yceueHHble SMNA7 xommu. Huskuit ypoBens SMN Oenka oOecnieunBaeT 3MOpHO-
HaJIbHOE Pa3BUTHE, HO 3TOTO HEJOCTATOYHO JUISl MOJJIEpKaHMsI BBDKHBAEMOCTH JIBUTATEIILHBIX HEHPOHOB CIHH-
HOTO MO3ra.

Knurandeckas Tspkects SMA ManueHToB 00paTHO MPOMOPIIHOHAIBHO KoppenupyeT ¢ uncioM SMN2 reHoB
1 ¢ ypoBHeM mpoxynupoBanus pyHkmmoHanmbHoro SMN 6enmka (Lorson C L, et al. (1999) PNAS; 96:6307-
6311) (Vitali T. et al. (1999) Hum Mol Genet; 8:2525-2532) (Brahe C (2000) Neuromusc. Disord.; 10:274-275)
(Feldkotter M. et al. (2002) Am J Hum Genet; 70:358-368)(Lefebvre S, et al. (1997) Nature Genet; 16:265-
269)(Coovert D D, et al. (1997) Hum Mol Genet; 6: 1205-1214) (Patrizi A L, et al. (1999) Eur J] Hum Genet;
7:301-309).

CoBpeMeHHbIE TepaneBTHIYeCKUe cTparterudl 1iusi SMA B OOJNBIIMHCTBE CBOEM CKOHLICHTPHPOBAHBI HA TI0-
BBILIEHUH YPOBHEH cofepKaHus MOJIHOW JUHBI (ukoro tuna) SMN Oenka, Ha MOIYJIMPOBaHUE CIIAWCHHTA B
HaIpaBJIeHUH BKIIOUCHHS IK30HA 7, CTaOMIN3UPYIONIEro OeIOK TMKOTO THIIA, U B MEHBIIIEH CTETIEHH Ha BOCCTa-
HOBJICHHE MbIMeYHbIX QyHKnuii B SMA nyTtem obecrniedeHust TpopuuecKol MoJIEpKKH WU MyTeM HHIHOUpPO-
BaHUs aTPO(GUH CKEICTHBIX MBIIIII.

MexaHu3M, MIPUBOJISIINN K yTpaTe IBUTATEILHBIX HEMPOHOB U K MBIIIEYHOW aTpO(pHH, BCE €IIe 0CTAeTCs
HESICHBIM, XOTS JOCTYITHOCTH JKHBOTHBIX MOJENEH ¢ yKa3aHHBIM 3a0o0JieBaHMEM OBICTPO MOIONHSET 3HAHHA B
ykazannoi obmactu (Frugier T. et al. (2000) Hum Mol. Genet. 9:849-58; Monani U R, et al. (2000) Hum Mol
Genet 9:333-9; Hsieh-Li H M, et al. (2000) Nat Genet 24:66-70; Jablonka S, et al. (2000) Hum Mol. Genet.
9:341-6). Kpome toro, pynkmuu SMN Oenka Bce e YaCTHIHO HETIOHATHBI, U HCCIIEI0OBaHUs YKa3bIBAIOT Ha TO,
9TO OH MOXKET ydacTBoBaTh B MeTaboymsm MPHK (Meister R, et al. (2002). Trends Cell Biol. 12:472-8; Pelliz-
zoni L, et al. (2002). Science. 298: 1775-9), u BeposatHO B TpaHcmopte OenkoB/MPHK k HEHpOMBIIIEYHBIM CO-
enunaeHmsiM (Ci-fuentes-Diaz C, et al. (2002) Hum Mol. Genet. 11: 1439-47; Chan Y B, et al. (2003) Hum Mol.
Genet. 12:1367-76; McWhorter M L, et al. (2003) J. Cell Biol. 162:919-31; Rossoll W, et al. (2003) J. Cell Biol.
163:801-812).

B nomonnennn x SMA, 0TIebHO UMEIOTCSI COOOIEHUST O TOM, YTO TOJAKIACC HEMPOI'€HHOTO THIIA BPOXK-
JICHHOTO MHOKECTBEHHOTO apTporpumno3sa (BpoxaeHusiii AMC) Bkiodaer aenenuo SMN1 rena, yTo mo3sosser
TIPEIIONI0KNTh, YTO HEKOTOPasi CTENICHb MATOJIOTHH Y TMTOPAKEHHBIX MAIEHTOB, ITO-BHINMOMY, CBsI3aHa C HU3-
kuMu ypoBHsAIMH SMN nBuratenbHbIX HeiporoB (L. Burgien et al., (1996) J. Clin. Invest. 98(5):1 130-32. Bpo-
kaeHabpi AMC mopaxaet JIFoiel W )KUBOTHBIX, HAIPUMED, JIOMAeH, KPYITHBIA POraThlii CKOT, OBEIl, KO3, CBH-
Hel, cobak u komek (M. Longeri et al., (2003) Genet. Sel. Evol. 35:S167-S175). Taxxe 0buto 00HapyKEHO, UTO
PUCKH Pa3BUTHS WIH TSHKECTH aMHUOTPOPHUIECKOTO JaTepaibHOro ckieposa (ALS) koppemupyioT ¢ HU3KHMH
ypoBHsIMH SMN nBUraTeIbHbIX HEHPOHOB.

Jlo HacTosiIIIero BpeMeHH He CYIIECTBYET JOCTYITHOTO Kifoya WK 3(QEeKTUBHOTO criocoba eueHnss SMA,
U TI03TOMY OBUIO OBI JKENaTeNIbHO CO3/1aTh HOBBIE CHOCOOBI MoayaupoBaHus SMN, 4TOObI JIEUUTh CYOBEKTOB,
nopaxkeHHbIX SMA, ¢ HeliporeHHbIMU BpoxaeHHbIME AMC, ALS unu ¢ apyrumMu COCTOSHUSIMY, CBA3aHHBIMU C
nedumurom SMN. Kpome Toro, 0610 OBl BBITOJHO HOJIYYWTH HOBBIE MHIIEHH IS JIEKAPCTBEHHBIX CPEICTB,
KOTOpBIE MOXKHO OBLITO OBl MCITIONIL30BAaTh KaK OCHOBY JUISl cO3aHus 3(()EKTHUBHBIX TEPaNeBTUUECKIX WU Juar-
HOCTHYECKUX CPEICTB ISl TAKUX HEHPOHAIBHBIX COCTOSHUH.

CyurHocTh U300peTeHust

CymecTByeT HE0OXOIUMOCTh B HOBBIX CIIOCO0AX JICUCHHS M TEPAMAX JJIS CIUHAIHHON MBIIICYHON aTpo-
¢un. Hacrosmee n3o0peTeHne MPUBOANT K MOTYUCHHUIO COSAMHEHUH M UX COJEH, NX (hapMareBTHIECKUX KOM-
TTO3UITMI 1 KOMOWHAITUH, TJIe YKa3aHHbIE COCIMHEHUS MPEACTABIISIOT COO0H MOIYIATOPBI CIIMHAIBLHOW MBIIIEY-
HoH aTpodun. Hacrosiee n3o00peTeHne, KpoMe TOro, MPUBOANT K CO3IaHHUIO CIIOCOOOB JICUSHHS, IPEIOTBpAIIe-
HUSL WIIK 00JIETYEHHS CIIMHAILHOM MBIIICYHON aTpo(HH, BKIIOYAIONINX BBEACHHE HYKAIOMEMYCsl B 3TOM CYOb-
exTy 3¢dekTuBHOr0 KonmmuyecTBa Moxyistopa SMN (HampuMmep, COEIMHEHHS HACTOSIIEro M300pereHws). B
OIMCAaHUM PAaCKPHITHl Pa3IMYHbBIC BapUaHTHl HAcTOsIIEro m3odpereHus. Cieayer MOHUMATh, YTO yKa3aHHbBIC B
Ka)XXIOM U3 BapHaHTOB NPU3HAKA MOXHO OOBCAMHUTH C JAPYTHMMH YKa3aHHBIMH TPU3HAKAMU JUIS TOTYYCHUS
JIOTIOJTHUTEIBHBIX BAPUAHTOB.

B HEKoTOpBIX acrekTax, MOJTyYeHHBIE B OMHMCAaHUU MOIYylATopbl SMN npencTaBisioT coboi coeTMHeHHS
dhopmyel (1) 1 ux comu:
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0

rae

Y npencrasnser coboit N unmu C-R?;

R” mpezcrasnser co6oit Bogopo uid C;-C,anku,

R® mpencTaBiseT coooi Bomopoa, ranoreH, C,-Cjankokcu, TUIpokcH, raioreH, Tpurano C;-C,amkui win
tpuraio C,-C,aikokcu;

R°n Rd, KaXIbI HE3aBUCHUMO, TpecTaBisieT coboit Bogopoa, C;-C,amkokcH, THAPOKCH wiu Tpurano Ci-
C,aIKOKCH;

A TipencTaBisieT co00W 6-UNIEHHBIH TeTepoapui, cofepkamuid 1-3 KOJbIEBBIX aTOMa a30Ta, TNl YKa3aH-
HBI 6-4JIeHHBIH Terepoapml 3ameried 0, 1 wim 2 3aMecTUTENsIMH, HE3aBUCHUMO BBIOPAHHBIMHU K3 OKco U C-
Cjankuia, MoHO- U u-C,-C ankuiiaMuHO; WU

A mpencraBisieT co00i S-4NIeHHBIN reTepoapui, coaepaumi 1-3 KOoNbIEBBIX reTepoaroMa, He3aBHCHMO
BbIOpaHHBIX 3 N, O u S u 3amemiennsiii 0, 1 wim 2 3amMecTutensiMu, He3aBiucuMO BeIOpaHHbIME U3 C-C ankuna
U TUAPOKCHIIA; WK

A u R®, BMecTe ¢ aToMamu, ¢ KOTOPBIMU OHHU CBSI3aHBI, 00pa3yroT 6-wieHHbIi apui ¢ 0, 1 wmm 2 3amectu-
TEJISIMHU, HE3aBUCUMO BBIOPAHHBIMU U3 THIPOKCH;

B BrIOHpatoT u3
3z z

riae Z npencrasisiet coboit NH nmm N(Me)’, nnu B BeIOHparoT u3

H < H
H, /~NH /N %,
M BN~H sN~H £ NH

%h(\jvlh\ -g—N:>CNH ‘E'N:><:—N>H

4

B npyrom BapmanTte B HacTosIIeM W300peTEHIH NpeIIoKeHa GapMarieBTHIecKass KOMITO3UIIHSA, COIeprKa-
masi TepaneBTHIecKd 3PQPEKTUBHOE KOJIUIECTBO COSAMHEHHS B COOTBETCTBUU ¢ ompexaeneHueM (opmynsr (1)
WK ee oA OopMYI U OJUH WIH HECKOIBKO (hapMalleBTHIECKH TPHEMIIEMBIX HOCHTEIICH.

OnuH BapuaHT HACTOSIIETO0 M300pETEHHUsS MPENCTABIIIET cO00H Croco0 JIeUeHHs, TPEIOTBPAICHUS HITH
oOyerdyeHust COCTOSHWHM, CBA3aHHBIX ¢ AeguuuTtoM SMN, BKIIOYAIOMINI BBEACHHWE HYKIAIOMIEMYCS B ITOM
cyoBekTy 3 pexTuBHOTO KommuecTBa Moxyssitopa SMN, uinu GapMareBTHIeCKOH KOMITO3UITNH, BKIIIOUAIOIIEH
yKa3aHHBIH MOJYIIATOD.

JlpyruM BapHaHTOM HACTOSIIETO N300peTeHUs SIBISETCs criocod MoxyiupoBanusi SMN Genka myTeM BBe-
nenust moayssitopa SMN. B npyrom Bapumante ykasaHHbI Moaynsitop SMN criocoOeH MOBBIIATE OAWH WK
6ousiee n3 yposuelt conepxkanust FL-SMN wmu SMNA7. B enie oquoM BapuanTte yka3aHHBIH MoxyisaTop SMN
CrIOCcO0OEH MpeAoTBpaniaTh CIuTadcHHT 3k30Ha 7 n3 SMN TpaHCKpHITa.

Hacrosimee n300peTeHre OCHOBaHO Ha OTKPBITHH TOTrO (akTa, uTo Moaynsitopsl SMN Hacrosiiero uso-
Operenus (Hanpumep, coenuueHust Gopmyan (1) w/mmu nx moadopmyssl) crmocoOHBI MOAYIHpoBaTh SMN OerkH,
HaIpuMep, depe3 aKTUBAIMIO MpoMoTopa SMN, MOAYIAIMIO CIIaicHHTa (HalpuMep, depe3 MpeIoTBpaIIeHne
crutaiicuara 9k30Ha 7 m3 SMN reHa), u/vuiau MOy IupoBaHue cTabmibHOCTH SMN Oenka.

IloapoOHoe onucanue MPeANOYTUTEILHOI0 BAPHMAHTA HACTOSIIEr0 H300peTeHUs

Kak Op110 yKa3aHO BEIIIE, HACTOAIIEE N300pPETEHNE TIPUBOIUT K ITOIYUYEHUIO COSAMHEHHH, KOTOPBIE MOIY-
mupyioT SMN akTHBHOCTB. Takue COeMHEHMsI MOKHO HMCITOJIB30BATh in Vitro WM in Vivo I MOTYJHPOBaHUS
(IpeamoyYTHTENIFHO, TOBBIIICHNUS ) TPOAYIIUPOBaHMS B aKTHBHOCTH SMN B pa3iUUHBIX KOHTEKCTaX.

B nepBom BapuaHTe HACTOSIIETO M300pETEHHUS MPEIIOKEHBI cCoeNMHEeHs popMyisl | 1 ux dapmanenTu-
YeCcKH NpUeMJIEMBIE COJH, KoTopble MoaynupytoT SMN aktuBHOCTh. CoenuHeHust popmMyisl I npencraBieHb

¢dopmynoit

R¢

[0)
rae

Y npencrasnser coboit N wmu C-R?;

R” mpezcrasnser coboit Bogopo uik C;-C,anku,

-3
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R’ npeJcTaBisIeT codor Bogopo, ramoreH, Ci-Cjankokcu, ruipokc, ranoreH, tpurano C,-Cjankuin wim
tpuraio C,-Cjankokcu;

R°n Rd, KaKIbI HE3aBUCHUMO, TpecTaBisieT coboit Bogopoa, C;-C,amkokcH, THAPOKCH wiu Tpurano C-
C,aKOKCH;

A TipencTaBisieT co00W 6-UNIEHHBIH TeTepoapui, coiepKamuid 1-3 KOJbIEBBIX aTOMa a30Ta, TNl YKa3aH-
HBIA 6-4JIeHHBIH Terepoapmt 3ameried 0, 1 wim 2 3aMecTUTENsIMH, He3aBUCHUMO BBIOPAHHBIMHU K3 OKco U C-
Canknina, MoHO- 1 1u-C,-CanKkunaMuHO; UIN

A mpencTaBisieT cOO00H S-WICHHBIH reTepoapuil, coaepkamui 1-3 KOIbIEBBIX TeTepoaToMa, He3aBUCHMO
BbIOpaHHBIX 3 N, O u S u 3amemennsiii 0, 1 wim 2 3amMecTuTensiMu, He3aBiucUMO BeIOpaHHbIME U3 Ci-C ankuna
Y TUAPOKCHIIA; WITH

A u R®, BMecTe ¢ aToMamu, ¢ KOTOPBIMU OHHU CBSI3aHBI, 00pa3yroT 6-wieHHbIi apwi ¢ 0, 1 wmm 2 3amectu-
TEJISIMU, HE3aBUCUMO BBIOPAHHBIMU U3 THIPOKCH;

B BrIOHpatoT u3
.z o2
X i3 NH
NH N

unn

rne Z npencrasiset coooit NH mwim N(Me), unu B BeiOuparoT u3

EO\/'L\

Bo BTOpOM BapmaHTe HACTOSIIETO U300PETEHNUS MPEATIOKECHO COSANHEHHIE HITH €T0 COJIb, B COOTBETCTBUH C
MIEPBBIM BapHaHTOM, TI€ A BEIOHPAIOT U3

"-.{. g
N@ VT NS % % W
/ H u <N\r ‘(\r N@

N-NH

</N\N?L': ,,N\NI"?: N\N?S: N‘N_'s?: N‘NB?:
_ N HoN— HN— )
N =/ = 7 \= =N
"
B TPETHEM BapHUAHTC HACTOAIICTO I/1306peTeHI/I}I MPEIAJIOKECHO COCANHEHNE NN €T0 COJIb, B COOTBETCTBUU C

JOOBIM OJTHAM W3 TIEPBOTO-BTOPOT'0 BAPUAHTOB, TJIe YKa3aHHOE COeNMHEHUE MpeaAcTaBieHo Gopmymnoi (XX)
Re
N= Rd
HN__~
S
B
e

&b N-N

(XX)

rne R® NpeCTaBIseT cOO0M BOAOPO MM TUAPOKCH; R® mpencrasiser co6oil BOMOPOI UK TaJOTeH; U R¢
MpecTaBiseT co0ol ramoreH, B BeIOUparoT u3

+Z 52
TR o

rae Z npencrasiset coboit NH unu N(Me),
i B BeIOMparoT u3
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B geTtBepTOM BapuaHTE HACTOSIIETO M300PETEHHS MPEIIOKEHO COCAMHEHHE WM €r0 COJb, B COOTBETCT-

BHH C JIFOOBIM OJHUM W3 TIEPBOTO-BTOPOTO BAPHUAHTOB, T/I€ YKa3aHHOE COSAMHEHNE TpeacTaBieHo ¢popmyioit (1)
A
S._B
Y~
re N-N
(I

rae R npencrasisier co60ii THAPOKCHII, METOKCH, TPH(GTOPMETHIT HITH TPHPTOPMETOKCHL.

B msaTOoM BapmaHTe HACTOSIIETO M300PETEHUS MPEII0KEHO COCTUHEHNE MM €r0 COJIb, B COOTBETCTBHU C
JOOBIM OJTHUM W3 TIEPBOTO MATOTO BAPHAHTOB, TAe Y MpencTaBiseT coooi N.

B mecTom BapmaHTe HACTOSIETO W300PETEHUS MPEATIOKCHO COSAMHEHIE HITH €T0 COJIb, B COOTBETCTBUH C
JFOOBIM OJTHUM M3 IIEPBOTO-IIATOTO BAPHAHTOB, rIe Y mpeacraniser coboit CH.

B cempMoM BapHaHTE HACTOSIIETO N300PETEHHS MPEUIOKEHO COSTMHEHUE WIIH €T0 COJIb, B COOTBETCTBHU C

JIFOOBIM OIHUM U3 MEPBOr0-MI€CTOT0 BaApUaHTOB, TAC B BI)I6I/IpaIOT us3

%Z\Q/ }{z\;k NH
NH N -
nnn @ ]

niu rae Z npenctasisier coboit NH uimu N(Me).
B BOCEMOM BapuaHTe HACTOSMICTO M300PETCHHS MPEATIOKECHO COCTUHEHUE WA €T0 COJIb, B COOTBETCTBHH

C TH00BIM OIHUM U3 NEPBOrO-IIE€CTOTO0 BApHUAHTOB, TAC B MpeACTaBJIACT coboit
|

%,N

NH

B neBsiToM BapuaHTe HACTOSIIETO H300PETEHUS MPEIUIOKEHO COSAMHEHUE HITH €T0 COJIb, B COOTBETCTBHH C
JFOOBIM OJTHUM M3 IIEPBHIX IIECTH BapHaHTOB, T1ae B BEIONparoT u3

. N (9
},J\i% }L.LN H :HiN H }&'\DCF\}-I %N\)\/N\

B nmecsaTom BapruaHTC HACTOAIIECTO I/I306peTeHI/Iﬂ NPEIIOKEHO COCAUNHEHUE NI €T0 COJIb, B COOTBETCTBUHU C
JIF00BIM OOHHUM U3 IIEPBOTO-IIECTOTO BApUAHTOB, TAC B MpEACTaBISACT coboit
H
%/ "NH

D~

B opmHaguaToM BapraHTe HaCTOSIIEr0 U300pETEHHS MIPEAJIOKEHO COSANHEHNE HIIH €T0 COJIb, BHIOPaHHbIE
U3 TPYIIBL, COCTOSILEH U3
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5-(2-mMeToxcu-4- (1H-nimpaszos—-1-wui) bernni) -N-MeTnsi—-N- (2,2, 6, 6-
TeTpaMeTuinunepunuua—4-wi) -1, 3, 4-TruanrasoJi-2—-aMUHa ;

6— (5- (MeTU (2,2, 6, 6-TeTpaMe TUIINUIIePUOIVNH-4-1JI) aMrHOo) -1, 3, 4-
THaOrasz30JI-2-ujlHadTalmMH-2-0J1a;

5- (2-MEeTOKCUXMHOJIMH-3-1JI) ~-N-MeTHj-N- (2,2, 6, 6—
TeTpaMeTwinunepuouua—4-mi) -1, 3, 4-Tuanras0oJi-2—-aMUHa ;

5- (3-MeToKCHUHadTaIMH-2-1JI) ~-N-MeTuJI-N- (2,2, 6, 6—
TeTpaMeTuinunepunuua—4-wi) -1, 3, 4-TruanrasoJi-2—-aMUHa ;

5-(2-mMeToxkcu—-4- (1H-nupaszon-1-wi) bexuns) -N-(1,2,2,6, 6-
HeHTaMeTunnunepuane—-4-wmi) -1, 3, 4-Tuanrasoji—2-aM1Ha ;

5-(2-mMeTorcu—-4- (1-MeTmii— 1H-nmpaszos—4-wui) permt) —-N-meTmii—N-
(2,2,6, 6-TerpaMeTunnunepunui-4-mi) -1, 3, 4-Truannasoji—-2-aM1Ha ;

5-(2-mMeToxcu-4- (1H-ninpaszoy-4-wui) benwui) -N-MeTnsi-N- (2,2, 6, 6-

TeTpaMe TUInunepunna-4-mi) -1, 3, 4-Tnagmrasoji—-2-aMMUHa ;
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4- (3-meToxkcu-4- (5- (MeTUI (2,2, 6, 6-TeTpaMe TUJINIUIEPUINH- 4~
wi) ammuo) -1, 3, 4-Tmnaguaszon-2-ui) beHwi) -1 -MeTunnupuiuH-2 (1H) —oHa;

5-(3-meToxkcu-4- (5- (MeTUI (2,2, 6, 6-TeTpaMe TUJININUIEPUINH- 4~
WJ1) aMmrHo) -1, 3, 4-TuannasoJi-2-uil) beHWs) IMPpUIMH-2-0J1a;

5- (3-meToxkcu-4- (5- (MeTMI (2,2, 6, 6-TeTpaMe TUIINIUIEPUINH- 4~
i) aMmrHo) -1, 3, 4-Tuaanas3oii-2-ui) beHmi) -1 -MeTunnupuanHa-2 (1H) —oHa;

N-meTusi-5- (2-MeTmi—4- (1-MeTun- 1H-niupason-4-un) beuns) -N-
(2,2,6, 6-TeTpamMeTunnunepuoui-4-mui) -1, 3, 4-Truangmuasos-2-aMMHa;

l-MeTmn—4- (4- (5- (MeTun (2,2, 6, 6-TeTpaMe TUIINIUINPUINH-4—
M) aMmrMHo) -1, 3, 4-Tuagnasoji—2-mj) —3-
(TpudTOopMeTOKCH) beHuu) nupunuH-2 (1H) -oHa;

5-(4- (3, 5-gumeTmi- 1H-niupazon-4-ui) —-2-MeTokcubeHmsr) —-N—
MeTun-N- (2,2, 6, 6-TerpaMeTuinnunepunuua—-4-un) -1, 3, 4-Tnainazon-2-
aMmHa ;

5-(2-meToxkcu-4- (l-MeTui-1H-nupaszona-4-ui) beums) ~-N-meTu-N-
(2,2, 6, 6-TerpaMeTunnunepunuu—-4-ui) -1, 3, 4-Tuaanasoji-2-aMiHa ;

2-(b-(meTun (2,2, 6, 6-TeTpaMe TWINUIepuoInH—-4-ui) aMmubao) -1, 3, 4-
THaInasz0J-2-mi) —-5- (1-MeTmy—1H-nupaszos-4-ui) deHomna ;

2-(b-(meTun (2,2, 6, 6-TeTpaMe TWINUIepuonH—-4-mim) aMmuyHo) -1, 3, 4-
THaInaszoJi-2-mi) —-5- (1H-nmupaszon-1-wi) denosa;

5- (3-rumpoxcu-4- (5- (MeTun (2,2, 6, 6-TeTpaMe TUIININIEPUINH- 4~
i) aMmrHo) -1, 3, 4-Tuannasoii—-2-ui) beHmi) -1 -MeTunnupuauHa-2 (1H) —oHa;

4- (3-ruopoxrcu-4- (5- (MeTus (2,2, 6, 6-TeTpaMe TUIININIEPUINH-4—
i) aMmrHo) -1, 3, 4-Tuannasoii—-2-wui) beHmi) -1 -MeTunnupuanHa-2 (1H) —oHa;

5- (3-rumpoxcu-4- (5- (MeTu (2,2, 6, 6-TeTpaMe TUIININIEPUINH- 4~
i) aMmrHo) -1, 3, 4-TuaanasoJi-2-uil) beHns) IMPpUIMH-2-0Ja;

3-(5-(mMeTn (2,2, 6, 6-TeTpaMeTUINUIIepUIMH-4-1J1) aMmH0) -1, 3, 4-
THaIVas30JI-2-1j) HadTaauua-2, 7-nuoina;

3-(5-((3aR, 6asS) —-rekcarunponuppoJio[3, 4-clouppon-2 (1H) -uiu) -
1,3, 4-Trnanuaszon-2-ui)HabTanuH-2, 7-1moa;

TUOPOOPOMUITHON coJm 3-(5-(meTn1(2,2,6, 6—
TeTpaMe TUJINUIePUONH-4-1J1) aMuuo) -1, 3, 4—-Tuanmuaz3oia-2-unHadTannua-2-
oJa;

3-(5-(mMeTn (2,2, 6, 6-TeTpaMeTunuIepuInH-4-1mi) amuao) -1, 3, 4-
THUAONABOJI—2—MJI) XUHOJIMH-2-0J1a

2-(b-(meTun (2,2, 6, 6-TeTpaMe TMINUIepuOnHE—-4-1i) aMmubao) -1, 3, 4-
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THMannasoy-2-wui) —4- (1H-nupasosn—-1-wui) beHosa;
5-(2-xyop-4- (1-MeTui-1H-nnpasoi—4-ui) benwni) ~-N-mMe Tmji—N-
(2,2,6, 6-TeTpaMe TUIINUIIePUIUH-4-1J1) -1, 3, 4—-THaiguasoJi-2—-aM1Ha ;
3-xJjiop-2- (5- (MeTUN (2,2, 6, 6-TeTpaMe TUJINIUIepPUINH- 4~
wui1) amrHo) -1, 3, 4-tnaguas3os-2-ui) -5- (1-mMeTui—-1H-niupaszoj—-4-
1) beHoJa;
5-(2-xyop-4- (1-MeTui-1H-nupasoyi—-4-ui) beuns) -N- (2,2, 6, 6-
TeTpaMeTwInuinepuouu—-4-uim) -1, 3, 4-Truagrasojyi-2-aMu1Ha ;
3-MeToKCU-2- (5- (MeTUII (2, 2, 6, 6-TeTpaMe TUJIIUIIEPUINH -4~
i) amyHo) -1, 3, d-Tuanmuasojyi-2-uJ) —5—- (5-MeTugokca30J-2-uj) deHoia ;
2= (2-meTokcu-4- (1H-niupazos-1-wi) pesms) -5- (1,2, 3, 6—
TeTparugponupuina—4-ui) -1, 3, 4-Tuaguasoa;
2-(5- (munepasuu-1-wmia) -1, 3, 4-tnaouaz3oya-2-ui) -5- (LH-noupaszoi-
1-wnj) beHosa;
5- (7-MeTOKCUXMHOJIMH- 6-1J1) —N-MeTuJI-N- (2,2, 6, 6—
TeTpaMe TMInunepuani-4-mi) -1, 3, 4-TuangruasoJi-2-aM1UHa ;
6- (5- (MeTunn (2,2, 6, 6-TeTpaMeTUIIUIepUuIuu-4-1i) aMmMuao) -1, 3, 4-
THaouasoJl— 2 -~UJIXMHOJIMH-7-0Ja;
5-(2-MeTOokrCU-4- (33— (MeTuIaMnHO ) — 1H-ttupaszos-1-mi) beHms) —-N-
MeTuJI-N- (2,2, 6, 6-TeTpaMeTulnunepuiua—4-mui) -1, 3, 4-tnagmuaz30i-2-
aMMHa ;
7-MeTOKCU—-6- (5- (MeTUII (2, 2, 6, 6-TeTpaMe TUJIIUIIePUIUH -4~
Wui1) amrHo) -1, 3, 4-Truaimuas3oi-2-MJl) XUHOJIVMH- 2 -KapOOoHUTpUIIa ;

4- (3-MeTOoRCU-4- (5-( (2,2, 6, 6-TeTpaMe TUIINIUIIEPUINH- 4~
ui)oxkcu) -1, 3, d-tuanguasz3oi-2-ui) benui) -1 -MeTuinupunoua-2 (1H) —oHa;
4- (3-xjop—-4-(5- (MeTUn (2,2, 6, 6-TeTpaMe TUJIIUIIEPUINH -4~
1J1) amrHo) -1, 3, 4-tuanuasoi-2-uj) beHns) -l -MeTunnupunouH-2 (1H) -oHa;

5-(2-xjyop-4- (1H-nupasoj—-4-wui) bexuns) -N-metusi—-N- (2,2, 6, 6—
TeTpaMeTwnunepuouua—4-uin) -1, 3, 4-Tuannasoji-2-aMuHa ;

XJIOPUCTOBOONOPOOHOM coJim N-MeTui-5- (5- (1-MmeTui-1H-nimpasoj—
4-y) nupunouu-2-ui) -N- (2, 2, 6, 6-TeTpaMeTuinuilepunuda-4-wmuiu) -1, 3, 4-
THMaouas0JI—2-aMUHa ;

2-(2-xJyop-4- (l-MeTun-1H-nupazon-4-ui) dexuni) -5-( (2,2, 6, 6-
TeTpaMe TMIINIUIepUuOInH-4-1) okcu) -1, 3, 4—-Truaigmasoa;

5- (2-xmop-4- (6-MeTOKCUNMPUINH-3-1J) beHns) -N-MeTnuI-N-

(2,2,6, 6-TeTpaMeTuUnunepuIua-4-mui) -1, 3, 4-Truagmasoji-2-aMrHa ;
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5- (4- (6-—aMyHOIMPUIOVH-3-1UJ) —2-dTopdeHwni) ~-N-MeTmi-N-
(2,2, 6, 6-TeTpamMeTninuilepunuua-4-mui) -1, 3, 4-TuanmuasoJi-2-aM1Ha ;
5-(2-¢Top-4- (3-MeTun-1H-niupaszon—-5-ui) beuns) ~-N-MeTmi—N-
(2,2,6, 6-TeTpaMeTunnuiIepunuua—4-mui) -1, 3, 4-Tuagmuas3oj-2-aMM1Ha ;
5-(2-¢Top-4- (1H-ntupaszoy-5-wmi) bennst) ~-N-meTni-N- (2,2, 6, 6—
TeTpaMeTUINUIepuInH—4-mi) -1, 3-Truanrasoji-2—aM1Ha ;
5-(2,3-gudrop-4- (1H-ttmpasos—-4-ui) beHusr) ~-N-MeTni—-N-
(2,2, 6, 6-TeTpamMeTninuilepunmuua-4-mui) -1, 3, d-Tuanmasoji-2-aM1Ha ;
5-(2,3-mudrop-4- (1H-nmpasz0i-5-ui) dpeHmi) -N-MeTuj-N-
(2,2,6, 6-TerpaMeTunnuIepunuua—4-ui) -1, 3, -Tuagmuas3oj-2-aMMHa ;
5-(2, 5-gudTop-4- (1H-ttmpaszos—4-ui) benwusr) ~-N-mMeTnji—N-
(2,2,6, 6-TeTpaMeTuinuiIepunuu-4-uiu) -1, 3, 4-Tuagmuasz3o0Ji-2-aM1Ha ;
5-(2, 5-oudTop-4- (1H-impazoJg-5-wuin) derui) ~-N-MmeTmia—-N-
(2,2,6, 6-TerpaMeTunnuinepunuua—4-ui) -1, 3, 4-Tuagnas3oJ—-2-aMMHAa ;
5-(2, 6-gudTop-4- (1H-ttmpaszosy—4-ui) benus) ~-N-mMeTnj—N-
(2,2,6, 6-TerpamMeTunnunepunuua-4-uin) -1, 3, 4-Tuagmuas3oj-2-aMM1Ha ;
2-(2, 5-oudTop-4- (1H-timpaszoa—-4-wui) bedns) -5- ( (3aR, 6aS) -
rexcarugponuppotio[3, 4-clnuppos-2 (1H) -un) -1, 3, 4-Truanuasoia;
5- (2-xJyop-5-dTop-4- (1H-nnpason—-4-uin) peHns) ~-N-MeTmy—-N-
(2,2, 6, 6-TeTpaMeTuinuiIepuonua-4-mui) -1, 3, 4-TuanmasoJi-2-aM1Ha ;
5-(3-¢Top-5- (1H-nmpas30os—-4-wmi) OMpuInH—2-1mj) -N-MeTurji—N-
(2,2,6, 6-TerpaMeTunnunepunuua-4-mui) -1, 3, 4-Tuagmnas3oj-2-aMM1Ha ;
5- (4- (2-aMyHOIMPUMUINH-4-1J1) —2-xJ0pbeHns) ~-N-Me Tumji—N-
(2,2,6, 6-TeTpaMeTuinuilepunmuu-4-uiu) -1, 3, 4-Tuanmas3oJi-2-aM1Ha ;
5= (5- (2-aMyHOIMPUMUAOMH-4-1J1) —2-xJopdeHn) ~-N-MeTnji-N-
(2,2, 06, 6-TeTpamMeTninuiIepunuua-4-mui) -1, 3, 4-TuanmuasoJi-2-aM1Ha ;
5-(4- (2, 4-guMeTUITHa30J-5-1i) -2, S5—nudpropderHmi) -N-MeTmus-N-
(2,2,6, 6-TerpaMeTunnuiepunuua—4-mui) -1, 3, 4-Tuagmuas3oj-2-aMM1Ha ;
5-(4- (2, 4-ouMeTUIITHA30JI-5-1i1) -2, 3—nubTopdeHns) ~-N-Me T -N-
(2,2,6, 6-TeTpaMeTuinuilepunmuu-4-uiu) -1, 3, 4-Tuagmuas30Ji-2-aM1Ha;
4- (3-tupnpoxrcu-4- (5- (MmeTtun (2, 2, 6, 6-TeTpaMe TUJINIUIEPUINH-4—
1J1) amrHo) -1, 3, 4-tuanrasosy-2-ui) -5- (TpudbTopmMeTorcH) beHui) -1-
MeTuInupuouu-2 (1H) —oHa;
5- (2-¢Top-6-MeTOoKCHU-4- (1H-ntnpazon—-4-uiu) beuns) ~-N-MeTmjI—-N-
(2,2, 6, 6-TeTpaMeTuinuilepunmuu-4-uiu) -1, 3, 4-Tuagmuas30oJi-2-aM1Ha;

2-(2-@gTop-6-MeTOKCHU-4- (1H-nmpaszoyn-4-wui) peHns) —-5-
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((3aR, 6aS) -b-MeTuUITeKCcaruaponuppoJio [ 3, 4-cloupposn-2 (1H) -uj) -
1,3, 4-tnanmasoina;

5-(2, 3-mudTop-6-MeTorCcKH—-4- (1H-ntnpaszoa—4-ui) beuwns) -N-MeTmUII—~
N-(2,2,6, 6-TeTpaMeTWnuIepunui-4-mui) -1, 3, 4-Tuaigruasoj-2-aMm1Ha ;
6-MeTOKCU-2— (5b— (MeTun (2, 2, 6, 6-TeTpaMe TUJINNUIepUOINH- 4~
1) aMmHo) -1, 3, 4-Tranuaszsos—-2-uj) -3, 4-OUIMIPOU30XMHOJIMH-1 (2H) -

OHa;
5-(2-xyop-4- (1H-nupason-1-uiu) peHnsn) -N-meTtusn-N- (2,2, 6, 6-
TeTpaMe TWnunepunua-4-mi) -1, 3, 4-Truannascs-2-aMmUHa ;
5-(2-xjop-4- (1H-1, 2, 3-Tuasojy-1-wui) bennn) -N-MmeTuji-N—
(2,2,6,6-TeTpaveTminunepunni-4-mi) -1, 3, 4-Tuanraszoi-2-aMuHa;
5- (2-xyop-4- (2H-1, 2, 3—-tTuasoin-2-ui) denns) -N-Me Tnuji-N—
(2,2,6, 6-rTerpaMeTnnnunepuanu-4-mi) -1, 3, 4-Tuanrasoji-2-aMrHa ;
5-(2-xjyop-4-(1H-1,2,4-Ttnazon-1-wmia) bedns) -N-MeTmusi-N-
(2,2,6,6-TeTpameTminunepuina-4-wmi) -1, 3, 4-Tuanrazoi—2-aMuHa ;
5-(4- (3-ammHo-1H-ntupaszosu—-1-uiu) -2-xjopbenni) -N-Me Tmuji—-N—
(2,2,6,6-TeTpaMeTminunepunna-4-mi) -1, 3, 4-Tuagrasoi—2-aMuHa;
2= (2-xJop-4- (1H-uMmmpmazosa—-1-wui) berwny) -5- ( (3aR, 6as) -5-
MeTHUJITekcarugponmppoJio [ 3, 4-clnuppoin-2 (1H) -wn) -1, 3, 4-Ttuanuaszoia;
5- (2-xyop-4- (1H-mvmpaszou—-1-uin) beuns) -N-meTmn-N- (2,2, 6, 6—
TeTpaMe TUINUNepunua-4-ui) -1, 3, 4-Tuaamuas3oi—-2-aMMUHa ;
5-(2-¢prop-4- (lH-mvmunazosy—-1-wi) penmi) -N-meTmn-N- (2,2, 6, 6-
TeTpaMe Tuinunepunui-4-wmi) -1, 3, 4-Truanruasoii—2-aMmuHa ;
5- (2-MeTorcu-4- (1H-nupaszoy-5-uiu) deHnia) -N-mMeTtusn-N- (2,2, 6, 6—
TeTpaMe TUINUNepunua-4-ui) -1, 3, -Tuagmuas3oi—2-aMMUHa ;
5-(4- (2, 4-guMe TMIITUAB0JI-5-1JI) —2-MeToKCHbeHMJ) ~-N-MeTujI-N-
(2,2,6,6-TeTpamveTminunepunni-4-wmi) -1, 3, 4-Tuanraszoi—2-aMuHa;
5- (2-MeTorCcU-4- (nMpuOuH-3-uJ) peHns) -N-MeTusn-N- (2,2, 6, 6-
TeTpaMe TWInunepunua-4-mi) -1, 3, 4-Tuainascsi-2-aMmHa ;
5-(2-¢pTop-4- (1H-nmpazosn—-4-uin) beuns) -N-MmeTusn-N- (2,2, 6, 6-
TeTpaMeTUInunepunmua-4-wmi) -1, 3, 4-Tuaguaso-2-aM1Ha ;
5-(2-MeTokcU—-4- (2-MeTOokCUNIMPUAONH-4-11) enmir) ~-N-MeTm—-N-
(2,2,6,6-TeTpaMeTminunepunnH-4-mi) -1, 3, 4-Tuagrasoi—2-aMuHa;
5-(2-MeTOoKCHU-4- (6-MeTOKCUNIMPUINH-3-1J) beHnir) ~-N-mMeTnji—-N-
(2,2,6, 6-TerpaMeTunnuinepuani-4-miu) -1, 3, 4-Tuagrasoji-2-aMrHa;

2-(2-xJyop-4- (1-MeTun-1H-ninpaszon-4-uiu) bexwni) -5- ( (3aR, 6as) -

-10 -



035606

S5-MeTuITekcarunponuppoJio [ 3, 4-claouppon-2 (1H) —wmn) -1, 3, 4-
THManMasosa;

2-(2-xJop-4- (1H-nupaz3osa-4-wui) benms) -5- ( (3aR, 6aS) -5-
MeTUJITeKcaruaponuppoJio [ 3, 4—clouppon-2 (1H) -un) -1, 3, 4—-Tanuasona;

2= (2-xJjop-4- (1H-mupaz3os—-4-wui) beums) -5- ( (3aR, 6aR) -1-
MeTuJIreKcarunponupposo [ 3, 4-blouppos-5 (1H) -mi) -1, 3, 4-Tragnasoa;

1-(4-(5- (2-xJyop-4- (lH-rimpazon-4-uiu) beuusn) -1, 3, 4-tuanuazoi-
2-wmJ1) MopbosmH-2-1ui) —N, N-ouMe TUIMe TaHaMVHA ;

2-(2-bpTop-4- (1H-mupazos-4-wui) beums) -5- ( (3aR, 6aS) -5-
MeTuJIreKcarunponuppoJio [ 3, 4—clnuppon-2 (1H) -un) -1, 3, 4-THanmuasoina;

2-(2-MeTorCcU—-4- (1-MeTmy- 1H-tMpaszon-4-wi) deHns) -5- (2, 6-
nraszacaupo [3.5]HoHaH-2-1i) -1, 3, 4-Tuanuasoia;

2-(2-MeTokCcU—-4- (1-MeTmy- 1H-tMpason-4-wi) derun) -5- (2, 7-
nraszacaupo [3.5]HoHaH-2-1J1) -1, 3, 4-THaiuazoja;

2-(5-(mMmeTuy (2,2, 6, 6-TeTpaMe TUIINUIIEPUIVNH-4-1JT1) aMmrHOo ) -1, 3, 4—
THMamMaso-2-wi) —-5- (1H-nupaszosu-1-ui) derosa;

5- (3-xJj0op-4- (5- (MmeTUII (2,2, 6, 6-TeTpaMe TUJININIIEPUOVNH- 4~
ni1) ammuo) -1, 3, 4-Ttuanmuaszoy-2-ui) bennn) nupuouu-2 (1H) -oHa;

2-(5-(mMeTun (2,2, 6, 6-TeTpaMe TMJIIUIIEePUOVNH-4-11JT) aMyHO) -1, 3, 4-
THMAOMa30JI-2-mi) —5- (3- (MeTujlaMMHO ) -~ 1H-inpasosy-1-uj) beHoJa;

3-bTop-2- (5- (MeTUII (2,2, 6, 6-TeTpaMe TUJIIUIEePUONH- 4~
W) ammHo) -1, 3, 4-Tuaouasoi-2-wi) —5- (1H-nupas3oi-4-ui) deHoJia;

3, 4-mudTop-2- (5- (MeTUII (2,2, 6, 6-TeTpaMe TUJIIUIEPUINH- 4~
MJI1) ammHo) -1, 3, 4-Tuanuasos-2-wui) -5- (1H-nupasoi-4-wi) beHoJia;

o-TUOpoKCcU—-5- (5- (MeTm1 (2, 2, 6, 6-TeTpaMe TUJINIUIIEPUINH- 4~
WJI) amMmmMHo) -1, 3, 4-Tuanuason-2-wmi) -2, 3-auruapo-1H-uHnes—-1-oHa;

2-(5-(2, 6-opuazacnupo [3.5]HoHaH-2-mi) -1, 3, 4-THagnasoJ-2-
ni1) -5- (1-meTuiy-1H-ntupaszon-4-ui) beHosa;

2-(5-(2,7-ouazsacnupo [3.5]HoHaH-2-1i) -1, 3, 4-THagrasoj-2-
ni1) -5- (1-meTui-1H-ntupazon—-4-ui) beHosa;

IV—-xXJIOPUCTOBOOOPOIHON COoJn 3-bTop-2- (5-((3aR, 6as) -
TeKCaruIponuppoJio [ 3, 4-claouppoa-2 (1H) -un) -1, 3, 4-Tuanmaszoi-2-1i) —
5- (1H-nimpazon-4-ui) benoina;

3-xJ0p-2- (5- (MmeTUII (2,2, 6, 6-TeTpaMe TUJIIUIePUONH-4—
ni) ammHo) =1, 3, 4-Tuanmasoy-2-ui) -5- (lH-nupa3osi-4-wi) beHoJia;

2-(2-MeToxcu—-4- (1H-nupasois—1-wui) bedms) -5-( (2,2, 6, 6-
TeTpaMe TUIINIUIePUANH-4-11J1) MeTus) -1, 3, 4—-TuanguaszoJa;

2-(2,3-mudrop-4- (lH-nmupaszos-4-uju) benusn) -5- (2, 7-
orazacnupo [3.5]HoHad-2-uiu) -1, 3, 4-TuanuasoJa;

2-(5-(2, 7-onazacoupo [3.5]HoHau-2-mi) -1, 3, 4-Tuagmasoji—2-
wui) —3-prop-5- (1H-nupaszoi-4-wmi) deHoJa;

XJIOPUCTOBOLOPOLHOM CoJIn 2-(2-xJyop-4- (1H-nupasos—-4-
wi1) enmsi) -5- ( (3aR, 6aS) —rexkcarnoponmppoJio [3, 4—-clnouppos-2 (1H) -
wi)-1,3,4-Tuaguasoa;

XJIOPUCTOBOIOPOIHOM CoJIn 2= (2-xJ0p-4- (1H-nupazoju-4-

wi1) enusi) -5- (2, 7-nuazacnupo [4.5] nexkan-2-uiu) -1, 3, d-TuanuasoJa;
B npyrom BapmaHTe HACTOSIIETO W300pETEHUS TMPEIIOKEHBI COSAWHEHHUS WM WX COJH, BEIOpaHHBIEC U3
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TPYIIIBL, COCTOSIIEH U3
5-(2,3-oudprop-4- (lH-nupazon-4-wn) deHms) -N-MeTnI-N-
(2,2,6, 6-TeTpaMeTuinunepuana-4-uiu) -1, 3, 4-Tuanmuasz3oj-2-aMuHa ;
5-(2,5-oudrop-4- (1H-nmpaszon-4-wmn) deHni) -N-MeTmji-N-
(2,2,6, 6-TeTpaMeTunnuIepunna-4-wmui) -1, 3, -Tuaguaszoj-2-aM1Ha ;
3-dTop-2- (5-((3aR, 6asS) —TrekcaruoponmppoJio [ 3, 4—-c] IuppoJi—
2 (1H)-nma)-1,3,4-tnaguazon-2-wi) -5- (1H-nupaszon-4-uin) beHosa;
3-bTop-2- (5- (MeTUn (2,2, 6, 6-TeTpaMe TUJINUIEPUONH- 4~
ui) amubo) -1, 3, d-tuanuaszos-2-ui) -5- (1H-nupaszon-4-uj) beHoJa;
5-(2-xyjop-5-9Top—-4- (lH-timpazomn—-4-wui) penni) ~-N-meTmui—N-

(2,2,6, 6-TeTpaMeTunnunepuana-4-ui) -1, 3, 4-Tuaouaszoj-2-aMuHa; U

Cunre3 4-ruapoxcu-1-metmn-3-(5-(metmn(2,2,6,6-TeTpaMe THIUIepuanH-4-1i1)aMuHO )- 1,3 ,4-Tnaauas3on-
2-unxunomH-2(1H)-oHa.

B nBeHanmaToMm BapHaHTE B HACTOAIIEM M300pETEHUH MpeAokeHa (hapManeBTHIECKasi KOMIIO3HIUS, CO-
Jeprkalasi TepaneBTHIECK 3 PEKTUBHOE KOJIMIECTBO COCUHEHNI B COOTBETCTBUH C JIIOOBIM OJHUM U3 IIEPBO-
TO [0 OAWHANATh BAPUAHT, WM UX (apMaleBTUIECKH IPUEMIIEMBIX COJIEH M OANH MM HECKOJBbKO (hapmMaries-
THYECKH IPUEMIIEMBIX HOCHTEIIEH.

B TpuHaguaToMm BapuaHTe B HACTOSIIEM H300pETEHUH MPEATIOKEH CIIOCO0 JIeUeHHUs], MPOPUIAKTUKN HIIH
o0Jier4eHust COCTOSIHUH, cBA3aHHBIX ¢ neduimroMm SMN, BKIIOYAIOMIMI BBEJCHHE HYKAAIOIIEMYCS B 3TOM
CcyOBeKTY 9 (PEKTHBHOTO KOJIMYECTBA COSAMHEHUH MIIM MX COJICH IO JII000OMY OZHOMY M3 IEPBOTO 110 OJMHAIIA-
TBI BapUaHT

B 4ersipHaAIaTOM BapHaHTe B HACTOSIIEM H300pETEHUH MTPEIOKEH cIIoco0 110 TPHHAALATOMY BapHaHTY,
IZie yKazaHHoe, cBsizaHHoe ¢ AedunuToM SMN COCTOSIHHE TPEICTaBIIeT COO0H CIMHAIBHYIO MBIIICYHYIO aTpO-
¢uro.

B nsaTHaAnaTOM BapuaHTE B HACTOAIIEM H300pPETEHHM IIPEAJIOKEHBI COSAMHEHUS] B COOTBETCTBHU C JIO-
ObIM OZHUM M3 MEPBOTO M0 OAWHAIIATHINA BapUaHT, WM UX (papMaleBTHUECKH MPUEMIIEMBIE COJIU, AT TIPUMeE-
HEHUsI B KAYECTBE JIEKApPCTBEHHBIX CPECTB.

B mectHagaToM BapuaHTe B HACTOSILIEM H300pPETEHUN MPEIIOKEHBI COCAUHEHNS B COOTBETCTBHUH C JIIO-
ObIM OJHMM M3 TIEPBOTO MO OAMHAIIATHINA BapHAHT WM UX (apMaleBTUUECKH MPUEMIIEMBIE COIH, JUIA TPHMe-
HEHUS MIPHU JICYUCHUH COCTOSIHUM, CBA3aHHBIX ¢ AepunuTom SMN.

B cemHanuaTom BapraHTe B HaCTOSIIEM M300pPETEHUH IPEUIOKEHBI COCMHEHHS B COOTBETCTBUH C IIECT-
HaJIIaTBIM BapHaHTOM WM WX (papMaleBTUYECKH MIPUEMIIEMbIE COJM Ul IPUMEHEHUs MIPU JICYCHUH CITHMHANb-
HOW MBIIICYHOH aTpodum.

B BocemHaanaToM BapHaHTE B HACTOSIIIEM M300pPETEHHH IIPEIUIOKEHO ITPUMEHEHHE COeIMHEHUH B COOT-
BETCTBHHM C JIIOOBIM OJHUM M3 IIEPBOTO 110 BOCEMHAIUATHII BapHaHT WM MX (hapManeBTHICCKU HMPHUEMIIEMBIX
COJIeH JUIsl U3TOTOBIICHUS JIEKAPCTBEHHBIX CPEACTB VISl JICUCHHS CIIMHATIBHON MBIIICYHOH aTpoduu.

Jlist 1ienielt MHTEpIpeTay PacCMaTPUBAEMOTO OITUCAHHS HCIIOJIb30BAHBI CIIEAYIOLINE ONIPEACICHUs, U ec-
JIM COOTBETCTBYIOIINE TEPMUHBI HCIIOIb30BaHbl B €MHCTBEHHOM YHCIIEC, OHU TaKXKE BKIIFOYAIOT MHOXECTBEHHOE
9UCII0, K HA00OPOT.

B ToMm cmbIcTe, Kak 37ech UCTIONB30BaH, TepMHUH "MOAy sITop SMN" BKIIIOUAET areHThI, TAKWE KaK COC/IH-
HEHUSI HACTOSAIIEr0 M300pETEeHHsI, KOTOphle 00JaIaloT CHOCOOHOCTBIO MOIYJIMPOBATh, HANPUMEP IOBBIIIATH
ypoBHH SMN Genka 3a cyeT 1o KpaifHeil Mepe OJHOTO W3 MHOXECTBa BO3MOXHBIX MEXaHHU3MOB. Henmmuru-
pylomasi rpynna MeXaHW3MOB BKJIIOYAET aKTHBALMIO mpoMoTropa SMN, MOy sLMiO CIUIaiicMHra (Hampumep,
NpefoTBpalleHne crialicunra sk3oHa 7 u3 SMN rena) u moxymsmuio ctaduiabHoctd SMN 6enka. Monynsarop
SMNs cnocobeH MoxyiaupoBarh, HampuMmep moBbeimarth ypoBHH FL-SMN w/mmum SMNA7 3a cuer moboro u3
yKa3aHHBIX MEXaHU3MOB, H/WJIN MOJKET IpeoTBpaInaTh paspymenune SMNAT7.

B ToM cmbIcTe, Kak 371eCh UCTIONIh30BaH, TEPMUH "COSTMHEHUS HACTOSIIETO M300peTeHMs" BKIIIOYAET, HO
MMH HE OTpaHuIHMBaeTCs, coequHeHus Gopmysr (I).

B ToMm cMmBIcTie, Kak 31eCh MCIIOJIB30BaH, TEPMUH "COCTOSHUS, CBA3aHHbIe ¢ aedumurom SMN" BKIIIOUaET,
HO VMM HE OTPaHWYMBACTCS, CIHHAIBHYIO MBIIEUYHYI0 atpoduio (SMA), HEHpOTeHHOTO THIIAa BPOXKICHHBIN
MHOKECTBEHHBIN apTporpuno3 (BpoxkaeHHbIH AMC) 1 aMuoTpodudecKuii maTepanbHblid ckiepos (ALS).

B ToM cwmpIcie, kKak 37ech HCIONIB30BaH, TEPMUH "CIIMHANIBHAS MbImedHas atpodus”, "SMA" BxioyaeT
Tpu (dopmbl BozHHKaromero B aercrBe SMA: Tum I (3aboneBanne Bepaunra-Xoddmana); Tun II (mpomexy-
ToyHasi xpoHndeckast ¢opma), Tum III (3aboneBanmne KyrenbOepra-Bemanaepa, nim roHomeckas criuHajIbHAs
aMHOTpO(¥s); BOSHUKAIONIMH BO B3pOCIOM cocTostHUU THIT [V Tak ke kak apyrue ¢popmsl SMA, BKIIIOHaromue
X-cBs3aHHOE 3a00JIeBaHHE, CIHMHAIBHYIO MBIIIEYHYIO aTpo(uio ¢ pecrnmpaTopHbM nuctpeccom (SMARD),
CIHMHAJIbHYIO U OynpOapHyI0 MblmeyHyro atpoduto (3aboneBanne Kennenau, wiam O0ynb0apHO-CIMHATIBHYIO MbI-
MIEYHYIO aTPOPUI0) M TUCTAITLHYIO CHUHAIBLHYIO MBIIIICYHYIO aTPOQHIO.
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JIis nenelt MHTEpPIpPETaliy PacCMAaTPHUBAEMOTO OMMCAHUS UCIIONIE30BaHbI CICAYIOIINE OTPEICICHUS U, €C-
JI COOTBETCTBYIOIIAE TCPMUHBI UCTIOB30BAHbI B SIMHCTBEHHOM YHCIIC, OHU TaKXKE BKIIFOYAIOT MHOXKECTBCHHOE
YHUCJIO ¥ HA0OOPOT.

B ToM cMpiIcie, Kak 31ech UCTONB30BaH, TepMUH "Ci_jgalIKWII" OTHOCHUTCS K TIOJTHOCTBHIO HACBIIICHHOMY pa3-
BETBJICHHOMY WJIM HEPa3BETBICHHOMY YIJIEBOJOPOJHOMY (parMeHry, comepxamieMmy ot 1 jgo 10 atomoB yrieposa.
Tepmunnr "Cgankmn" u "C4amkun” oOpa3zoBaHbl COOTBETCTBeHHO. I[IpencraBurensHbie mpuMepbl Ci.joaIKHIOB
BKJIFOUAIOT, HO IMHU HE OTPaHUIUBAIOTCS, METHII, STHJI, H-TIPOITHII, H30TIPOIIIJI, H-OYTHII, BTOP-OyTHII, N300y THII, TPET-
OyTHJI, H-TIEHTWII, W3OTICHTHII, HEOTIEHTHJI, H-TEKCHJI, 3-METHIITeKCHIL, 2,2-TUMETHITICHTIII, 2,3-TUMETHITIEHTH, H-
TETITHI, H-OKTHJI, H-HOHWJI U H-JICITHJL.

B Tom cmbicne, Kak 371ech HCTONb30BaH, TepMUH "Ci_jpalIkujieH" OTHOCUTCA K JIBYXBAJICHTHOM alKUIBHON
rpynmne, Kak OMpeJeNeHO B ONUCAHUU BbIIe, copepxkamed or 1 mo 10 atomoB yraeponma. Tepmunst "Ci.
qaikmieH" u "Cy_4ankmwieH" 00pa3oBaHbl COOTBETCTBCHHO.

[pencraBurenbubie puMepbl Ci_j(QIKHICHOB BKIIOYAIOT, HO HMU HE OTPaHMYUBAIOTCS, METHIICH, STHIICH,
H-TIPOITWJICH, U30TPOINWICH, H-OYTHIICH, BTOP-OYTUIICH, N300YTHICH, TPET-OYTHICH, TICHTUICH, H30IICHTUIICH,
HEOIEHTUJIEH, H-TE€KCWIECH, 3-METHITEKCHUJIEH, 2,2-TUMETUIIICHTIIEH, 2,3-TMMETHIINEHTHIIEH, H-T€NTHICH, H-
OKTHJICH, H-HOHWJICH U H-JIEIIWICH.

B Tom cMEIcIe, Kak 37ech ncmoiib3oBaH, TepMuH "rano-C-Chankmr”" otHocuTcst K Ci-C4ankuinbHON TPYTI-
e, KaK OTPEJIeIICHO B ONHMCAHUH, T/Ie TI0 MEHbIIIeH Mepe OJUH U3 aTOMOB BOJOPO/Ja 3aMEHEH Ha aTOM TaJIOTEH.
Tano-C;-CankuipHasi Tpynmna MOXeT ObITh MoOHOTano-CijankwioMm, aurano-C4a’dkmioM Wi moiuraio-Ci.
4ATKWIIOM, BKJFOUas mepraio-Ci sankmt. Monorano-Ci-C4alKun MOXKET cofep aTh OAUH WO, OpOM, XJIOp WIIH
¢rop BHYTpH ankuiabpHOU rpynmsl. Jurano-C;-CankunbHele 1 noiurano-C-C,alKniibHble TPyl MOTYT HMETh
JIBa WM 0OJiee OJTMHAKOBBIX aTOMOB T'aJIOTCHOB, MJIM KOMOWHAIIMY Pa3IHYHBIX TPYIIN TaJOTCHOB BHYTPH alIKUIIA.

O0b14HO ToNUrano-C_4aNKuiIbHast TPYIINa CONCPKUT BILIOTHh 10 12, wiu 10, wiu §, wium 6, win 4, win 3,
WX 2 TPyl TajoreHoB. Hemumutupyromue npuMeps raino-Ci 4alKuiioB BKITFOYAIOT (PTOPMETHI, TUPTOPMETHIL,
TpU(TOPMETHI, XITOPMETIII, AUXIOPMETHI, TPUXJIOPMETIII, ICHTAPTOPITUI, TeNTaQTOPIPOIIIL, AUGTOPXIOP-
METHJ, IUXIOPPTOPMETHN, IU(TOPAITHI, IUGTOPIPONIII, IUXJIOPITHI W auxioprponmi. Ilepramo-Ci.
4ANKWIBbHAS rpymma oTHOCUTCS K C-C4alKuiibHON TPyIIe, B KOTOPOM BCe aTOMBI BOJIOPO/Ia 3aMEHEHBI aTOMaMH
TaJIOTCHOB.

Tepmun "apun" OTHOCHUTCS K apOMaTHIECKOW YTIIEBOIOPOJHON TpyIie, coaepkaiiei 6-20 aToMoB yriie-
pona B KoJbleBoi yacTh. OOBIYHO apWil TPEACTABISAET COOO0M MOHOIUKINICCKUMA, OUIIMKINISCKUN WU TPH-
MUKITUYIECKUIN apwJl, coaepkamuii 6-20 aToMOB yriiepoia, U BKIIOYAIOIINA OJTHO WIIH 00JIee U3 apOMaTHIECKHUX
KOJICI, KOHJICHCUPOBAHHBIX C OJHUAM WJIH 0OJee M3 HeapOMAaTHUYCCKUX YIICBOAOPOMHBIX Koiel. Heorpanwywm-
BaIOMIKME PUMEPHI BKITIOYACT (PCHUII, HAQTHI WM TETParuApOoHadTHIL.

B ToM cMmbIcnie, Kak 3Aech HCIob30BaH, TepMHuH "C_jpankokcu” oTHocuTes K Cijpankui-O-, rae C_jpalikui
omnpeneneH B onucanuu Boie. Tepmun "Ci-Cyankoken" otHocutes Kk Ci-Chankun-O-, rae C-C,ankun onpeneneH B
ormucanuu Beiie. [IpencraBurenpHbie mpuMepbl Ci.gaIKOKCH BKIIFOYAIOT, HO UMM HE OTPaHHMYMBAFOTCS METOKCH,
9TOKCH, MPOTOKCH, 2-TIPOTIOKCH, OYTOKCH, TPET-OyTOKCH, TICHTUIOKCH, TeKCHIOKCH, TeIITHIOKCH, OKTHUIIOKCH U Jie-
ITUJIOKCH.

B ToMm cmBIcTe, Kak 37ech NCIOIB30BaH, TEPMHUH "TETEPOITUKIIIIT" WIH "TETEPOIMKIO" OTHOCUTCS K HACHI-
MICHHOMY HJIM HEHACBIEHHOMY HEapoOMaTHYEeCKOMY KOJIBIY WIJIH KOJIBIIEBOM CHUCTEME, KOTOpas MPEACTaBIsAET
c000it 4-, 5-, 6- WK 7-4ICeHHOE MOHOIMKJIMYECKOE KOJbBIIO, coaepikamiee 1, 2 wim 3 rerepoaroma, BEIOpaHHBIE
3 O, SuN, 7-, 8-, 9-, 10-, 11- wim 12-wieHHYI0 OMIMKIMYECKYIO KOJBIIEBYIO CHCTEMY, coaepkamyio 1, 2, 3, 4
win 5 rerepoatoma, BeiOpanHbeie U3 O, S u N, win 10-, 11-, 12-) 13-, 14- wiu 15-4icHAYIO TPUIMKINICCKYIO
KOJIBIICBYIO CHUCTEMY, coaepxamyto 1, 2, 3, 4, 5, 6 wiu 7 rerepoatoMoB, BeIOpaHHBIX U3 O, S u N, rme N u S
MOTYT TaKXe OBITh HEOOS3aTEIBHO OKHCICHHBIMH JIO PA3IMYHBIX COCTOSIHUN OKHCICHHS. | eTepolmkindeckas
TpyIIa MOXKET OBITh MPUCOCAMHEHA Yepe3 TeTepoaToM MM aTOM yriepoja. [ eTepOoIKIMI MOXKET BKIIFOYATh
KOHJICHCHPOBaHHBIC WJIM MOCTUKOBBIE KOJIbI[A TAK JK€ KaK CIUPOIMKINICCKHE KOJbIA. [[pUMephl reTepoIuKIOB
BKJIIOYaroT TeTparuapodypad (TT'D), murunpodypan, 1,4-nuokcan, Mopdonny, 1,4-nuTHaH, nuNepasyuH, MUIe-
puauH, 1,3-TUOKCONaH, UMUAA30IUANH, UMUIA30IMH, TTUPPOIIUH, TTUPPOIIUINH, TETPATHAPOTIHPAH, JUTHIAPOTIH-
paH, oKcaThoJaH, TUTHONaH, 1,3-auokcan, 1,3-muTHaH, okcaTuaH ¥ THOMOP(OJIHH.

B TOoM cMmpIcITe, Kak 3/1eCh UCIOJIb30BaH, TEPMHH "Cs.,[IUKIOATKII" OTHOCHUTCS K HACHIIICHHON WIIM HeHa-
CBHINIEHHOW MOHOIIMKJIMYECKOHW, OUITUKINIECKON WM TPUIIUKINYECKON YTIIEBOMOPOAHOMN TPYIINe, coaepiKamei
3-12 aTomoB yraepona. TepmuH "Cs gITUKIOATKHAN" OTHOCHTCS K TIOJTHOCTHIO HACHIIICHHOHN MJIM HEHACHIITICHHON
MOHOIMKITNIECKON YTIIEBOJOPOIHON rpymme, coaepkamieit 3-8 atomoB yriepona. Tepmun "C;_muKmoankur”
OTHOCHUTCS K HACHIIICHHON MM HCHACBHIIICHHON MOHOIMKINYECKOW, OUIIUKIMICCKON WM TPUITUKINICCKON yT-
JICBOJIOPOIHOM TpyImme, coaepxkamiei 3-7 atoMoB yriepona. [IpuMepsl MOHOIMKIMYECKHUX YTIICBOIOPOTHBIX
TPYII BKJIOYAIOT, HO MU HE OTPAHWYHMBAIOTCS, [IUKJIOTPOII, IIUKIOOYTWI, IUKIONCHTH, IIUKIOTICHTCHII,
IUKJIOTCKCIT M IUKIIOTeKCEHIT. [IprMephl OMIMKITMYECKUX YTIICBOAOPOMHBIX TPYII BKITFOYAFOT OOPHWII, WHIHI,
TeKCarHIPOUHIII, TeTparuapoHadTi, nekarunpoHadrua, Oowmmukio[2.1.1]rekcun, Owmukio[2.2.1]renTm, OUImK-
n0[2.2.1], 6,6-mumermnoumukio[3.1.1]rentmn, 2,6,6-rpuMmerinOummkio|3.1. 1 renrmwn, Oummkiio[2.2.2]okTmw. [Ipu-
MEPBI TPUIMKITMIECKUX YTIICBOIOPOAHBIX TPYIT BKITIOYAIOT, HAIPUMED, aTaMaHTHIL.

B ToM cwmbIcTe, Kak 371eCh UCTIOIB30BaH, TePMUH "Cs_ | ITUKIOATKHAIOKCH" OTHOCUTCS K C;_j>[IUKIIOAIIKHII-

-13 -



035606

O-, rae C;.pHIHKIIOATKIIT OIIPEIeNicH B OMHCAaHWU BhImie. [IpeacraButensHble mpuMepbl Cs i IIUKIOATKHIOKCH
BKITIOYAIOT, HO MU HE OTPaHUYUBAIOTCS, MOHOIIMKINICCKHUE TPYIIBI, TAKAE KaK IIUKIOMPOMOKCH, ITUKIO0YTOK-
CH, ITUKJIOTIEHTHWIIOKCH, ITUKIIOTICHTEHWIOKCH, INKJIOTEKCHITOKCH M ITUKJIOTEKCEHUIIOKCH U T.11. [IpuMeps! OUITHK-
JUYECKUX YTJIEBOJOPOIHBIX TPYIIT BKIIOYAIOT OOPHUIOKCH, WHAMIOKCH, TeKCATHIPOUHIMIOKCH, TETPAruapo-
HaQTUIOKCH, JEeKaruApOHAPTHIOKCH, OWIuUKIo[2.1.1]rekcmmokcy, Oumukino[2.2.1]renTwiokcn, OWITUK-
no[2.2.1]rentenunokcn, 6,6-aguMermnounukio[3.1.1]rentrmokcy, 2,6,6-rpumeTrnnonImkio[3.1.1]rentunoken,
OuIMKI0[2.2.2|OKTHIIOKCH U T.I1. [IpuMepBhl TPUITUKIMYECKUX YTIECBOJOPOAHBIX TPYIIN BKIIOYAIOT, HAIIPUMED,
aJJaMaHTHIIOKCH.

B ToM cMbIciie, Kak 37ech UCHOJIb30BaH, TEPMUH "apUIIOKCH" OTHOCHUTCS Kak K rpynmam -O-apui, Tak U
-O-reTepoapwi, TJe apiil ¥ TeTePOAPUIT OTIPEICIICHBI B ONMCAHHH.

B ToM cMpbIcTie, Kak 3[1ech UCIONIb30BaH, TEPMUH ""TeTepoapuil’ OTHOCUTCS K S-, 6- WM 7-4JI€HHBIM MOHOIMK-
JIMYECKIM apOMAaTHYCCKIM KOJIbIaM, coaepxkanmm 1, 2, 3 wmm 4 rerepoatoma, Beiopannbie u3 O, S u N, k 8-, 9- wim
10-wIeHHBIM KOHICHCHPOBAHHBIM OUIMKIMYCCKIM KOJIBIICBEIM CHCTEMaM, cojepxanum 1, 2, 3, 4 wim 5 retepoa-
TOMOB, BEIOpaHHBIX U3 O, S u N, mwimn x 11-, 12-, 13- win 14-4sieHHBIM KOHACHCUPOBAHHBIM TPUITUKIHYCCKIM
KOJIBIIEBBIM CHCTEMaM, coaepxamum 1, 2, 3, 4, 5 unu 6 rerepoaromoB, BeIOpaHHbIX U3 O, S u N, T11e M0 MeHb-
e Mepe OJHO M3 KOJICIl OUITUKINIEeCKON MU TPULIUKINIECKOW KOJBIIEBBIX CHCTEM SIBIISIETCS TTOJTHOCTBIO apo-
MaTHYeCKUM. THIMYHBIE TeTepOapUiIbHBIE TPYMIBI BKIIOYAIOT 2- WX 3-THeHWI, 2-uwinu 3-Qypwi, 2- wim 3-
TMUPPOITIHI, 2-, 4- WITH S-UMUIA307uII, 3-, 4- WK S-Mpa3onui, 2-, 4- Ui S-tua3onw, 3-, 4- Wik 5-U30THA30JIHII,
2-, 4- nnm S5-okcazonwi, 3-, 4- WM S5-u300Kcazonmi, 3- wim 5-1,2,4-tuazonnn, 4- unu 5-1,2,3-trazonwi, TeTpa-
300w, 2-, 3- win 4-nupuaun, 3-unu 4-TUpUIasuHui, 3-, 4- WK S-TIMPU3UHWI, 2-TIMPU3HHAN, 2-, 4-Wd 5-
nupumuauHui, 1-, 2-, 3-, 5-, 6-, 7- win 8-ungonusunun, 1-, 3-, 4-, 5-, 6- wiu 7-uzoungonui, 2-, 3-, 4-, 5-, 6-
wiu 7-uHponui, 2-, 3-, 4-, 5-, 6-, wiu 7-u"pazonui, 2-, 4-, 5-, 6-, 7-unu 8-nypunui, 1-, 2-; 3-, 4-, 6-, 7-, 8- wimn
9-XWUHOJIUH3UHWIL, 2-, 3-, 4-, 5-, 6-, 7- unu 8-xuHonuuwuN, 1-, 3-, 4-, 5-, 6-, 7-unu §-u3oxuHOIMHUI, 1-, 4-, 5-, 6-,
7- wnu 8-¢pranazunmi, 2-, 3-, 4-, 5-, wiu 6-HadTUpUAUHAT, 2-, 3-, 5-, 6-, 7- win 8-xuHA30MMHUI, 3-, 4-, 5-, 6-, 7-
Win §-IUHHOJIHMHWI, 2-, 4-, 6- wiu 7-nTepunuumi, 1-, 2-, 3-, 4-, 5-, 6-, 7- unu 8-4aH xapbazomuin, 1-, 2-, 3-, 4-,
5-, 6-, 7- wm 8-xapbazonmi, 1-, 3-, 4-, 5-, 6-, 7-, 8- wmm 9-kap6omunwn, 1-, 2-, 3-, 4-, 6-, 7-, 8-, 9- mwm 10-
dbenantpunuaun, 1-, 2-, 3-, 4-, 5-, 6-, 7-, 8- unu 9-akpuguawa, 1-, 2-, 4-, 5-, 6-, 7-, 8- WK 9-NIEPUMUAUHAT, 2-,
3-, 4-, 5-, 6-, 8-, 9- wim 10-penanTponunwn, 1-, 2-, 3-, 4-, 6-, 7-, 8- wim 9-penazunmn, 1-, 2-, 3-, 4-, 6-, 7-, 8-, 9-
nwm 10-penornasunun, 1-, 2-, 3-, 4-, 6-, 7-, 8-, 9- umu 10-penokcasunun, 2-, 3-, 4-, 5-, 6- wm 1-, 3-, 4-, 5-, 6-,
7-, 8-, 9- unu 10-0eH3U30XUHOIUHII, 2-, 3-, 4-, win THeHo[2,3-b]pypanwmn, 2-, 3-, 5-, 6-, 7-, 8-, 9-, 10- mwim 11-
7H-nupasuno(2,3-c]kapbazommn, 2-, 3-, 5-, 6- wmu 7-2H-dypo[3,2-b]mupanun, 2-, 3-, 4-, 5-, 7- wim 8-5H-
mupuno[2,3-d]-O-okcasunmn, 1-, 3- wmm 5-1H-mupasono[4,3-dJokcazommn, 2-, 4-wmu 5-4H-umupnaso[4,5-
d]ruazommn, 3-, 5- wim 8-mupasuno|2,3-dmupuaazuani, 2-, 3-, 5- wm 6-umuaazo[2,1-bjtuazonm, 1-, 3-, 6-, 7-,
8- wmu 9-dpypo [3,4-clumaHONMHWM, 1-, 2-, 3-, 4-, 5-, 6-, 8-, 9-, 10- wiu 11-4H-mupuno[2,3-c]kapdbazonmi, 2-, 3-,
6- wn 7-umunasof 1,2-b][1,2,4]tpuazunmn, 7-6en3o[b]tuenn, 2-, 4-, 5-, 6-unm 7-6eH30Kca30m, 2-, 4-, 5-, 6- win 7-
OeH3uMHIa30Mu, 2-, 4-, 4-, 5-, 6- i 7-0eHzotrazonun, 1-, 2-, 4-, 5-, 6-, 7-, 8-unu 9-6eH30KCaUHUIN, 2-, 4-, 5-, 6-,
7- v 8-0eH30Kca3uHuL, 1-, 2-, 3-, 5-, 6-, 7-, 8-, 9-, 10- wmn 11-1H-muppono[ 1,2-b][2]0en3azanunmn, 2-, 3-, 4-, 5-, 6-,
7- wmn 8-xuHoauHun, 1-, 3-, 4-, 5-, 6-, 7- unu 8-M300KCUHONMMHMI, 2-, 3-, 4-, 5-, 6- unu 7-uHgonui, 2-, 3-, 4-, 5-, 6-
i 7-6er3o[b]|tuenun, 2-, 4-, 5-, 6- wn 7-6eH30Kca30MMN, 2-, 4-, 5-, 6- WM 7-0eH3UMUIA30HA U 2-, 4-, 5-, 6- 1 7-
OEH30THA30IHIL.

B TOM cMEICITe, KaK 371eCh HCIIOIh30BaH, TEPMUH "TaioreH" win "rajo" oTHOCUTCS K PTopy, XJIopy, Opomy
u fomy. B ToMm cmbIcie, Kak 3/1eCh HCIOJb30BaH, TEPMHUH "H30MEphI" OTHOCHTCS K Pa3IMIHBIM COCTMHEHUSM,
KOTOPBIC UMCIOT OJHY U Ty € MOJCKYJSIPHYI0 (OpPMYITY, HO OTIMYAIOTCS OpPTaHU3aIllMed M KOH(UTryparmei
atoMoB. Taxke B TOM CMBICIIE, KaK 3/IeCh HMCIIOJIb30BaH, TEPMUH "onTHyecKuil u3omep" mwiu "crepeonszomep"”
OTHOCHUTCS K JT000# U3 Pa3IMYHBIX CTEPEON30OMEPHBIX KOH(MUTYpAIHii, KOTOPBIC MOTYT CYIIECTBOBATh JUIsI KOH-
KPETHOTO COCJMHEHUS HACTOSIICTO N300PETCHHUS, U BKIIFOYACT TeoOMeTpUIecKre u3oMephl. CienyeT IOHUMATS,
YTO 3aMECTUTEIh MOXKET OBITH MPHCOCAUWHCH MO XHPATBbHOMY IICHTPY aroma yriepoaa. [loaTomy Hacrosmice
n300peTeHNE BKIIFOYACT YSHAHTHOMEPHI, THACTEPEOM30MEPHI MU palleMaThl COCTUHCHUH. "DHAHTHOMEPHI" TIpe/I-
CTaBJIIOT COOOM Tapy CTEpEOM30MEpPOB, KOTOPHIC HE SIBISIOTCS 3€PKATLHBIMH H300paKCHHUSAMH IPYT JAPYTa.
Cwmech 1:1 mapsl SJHAHTHOMEPOB TPEACTABIAET cO00W "pamemMudeckyro” cMech. TEPMHUH HUCIONB3YIOT IS 000-
3HAYCHUS palleMHUUECKOl CMEeCH, KOTla OHa TPUCYTCTBYeET. "J[nactepeon3oMepsl” MpenCTaBIsSIIOT co00i cTepeo-
M30MEPHI, KOTOPBIE COAepkKAT MO0 MEHBIIIEH Mepe JBa ACHMMETPHUUECKHX aToMa, HO KOTOPHIE HE SIBIISIIOTCS 3€p-
KaJTbHBIMHA H300pKEHUSAMU IpyT Apyra. AOCOTIOTHAS CTEPEOXUMHUS OMpEeieHa B COOTBETCTBHUH C CUCTEMOM
Yan-Naromsa-IIpenora R-S. Ecnm coenuHenne SBISIETCS YHCTHIM YHAHTHOMEPOM, €TI0 CTEPEON30MEPHIO Y Kax-
JIOTO XMPAJTEHOTO aTOMa YIepoJia MOXKHO ONPENeNITh Win Kak R, wim kak S. Pa3znencHHbIe coeuHeHHs, a0CO-
JIOTHAsT KOH(QUTYpalKsl KOTOPHIX HEU3BECTHA, MOKHO 0003HaUaTh, Kak (+) wiH (-), B 3aBHCUMOCTH OT HalpaB-
NeHus (TPaBO- HITH JICBOBPAIIICHUE), B KOTOPOM OHU BPAIIAIOT ILNIOCKOCTD IOJISIPH3AIMN CBETa C JITUHON BOJIHBI
D nmuanm HaTpus. HekoTopeie U3 pacKpHITHIX B OIMMUCAHUU COCTUHCHHUI COJCpPKAT OJMH WK OoJice U3 aCHMMET-
PUYECKUX IICHTPOB MM OCCH, M MOATOMY MOTYT CYIIECTBOBATh SHAHTHOMEPHI, JHACTCPEOU3OMEPHI U PYTUC
CTepeon30MepHBIC (DOPMBI, KOTOPBIC MOXKHO OIPEICIUTh, C TOYKH 3pCHUs aOCOIMIOTHOM cTepeoxuMuu, kKak (R)-
i (S)-. [logpaszymeBaeTcs, 4TO HACTOsIIIIEE N300pEeTEHNE BKIFOUAET BCE TAaKWE BO3MOXHBIE H30MEPHI, BKITIOUYas
pareMHIecKre CMEeCH, ONITHYECKH YUCThIe (POPMBI U MpoMeKyTodHbIe cMecu. OnTrueckn akTUBHBIC (R) - 1 (S)-
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HU30MEPBI MOYKHO TIOJYYHTh, UCIIONB3YSl XUPAIbHBIC CHHTOHBI WM XHUPATbHBIC PEArcHTHI, WIH Pa3JCIIUTh, HC-
MOJIB3ysI OOBIYHBIC METOMUKU. ECITU coeIMHEHUE COACPIKUT TBOMHYIO CBSA3b, 3aMECTHTEIb MOXKET HAXOJUTHCS B
E wim Z xondurypanuu. Ecam paccmaTpuBaeMoe COeAMHEHNE COINEPKUT AU3AMEIIESHHBIA ITUKIOATKUT, 3aMeC-
TUTENh ¥ IUKJIOANKIJIA MOKET UMETh IUC- WIN TpaHc-KoH(purypanuio. [TonpasymeBaercs, 4To Takke BKIIOYE-
HBI BCE TayTOMEPHBIE (POPMEI.

B TOoM cwmpIcie, Kak 3/1eCh HCIIOIb30BAHbI, TEPMUHBI "'COMB" WITH "'CONMH" OTHOCSATCS COJISIM MPUCOCTUHEHUS
KHCIIOT WJIH COJISIM TIPUCOCINHEHUS] OCHOBAaHWIM COeNMHEHU HACTOsAIIEero n3oopereHus. Tepmun "comu" BKITIO-
4aeT, B YaCTHOCTH, "(papManeBTHIECKH MpuemiieMbie conu." TepmuH "dapManeBTHIeCKH MpHeMIIEMbIe COTH"
OTHOCHUTCS K COJISIM, KOTOPBIE COXPAHSIOT OHOIOTHICCKYIO 3(()EKTUBHOCTh ¥ CBOWCTBA COCAMHEHHUN HACTOSIIIC-
T0 U300pETCHHS ¥ KOTOPBIC OOBIYHO HE SBJISIOTCS HEXKEIATCIHHBIMHU C OMOJOTHYCCKON HITH JPYTUX TOYEK 3pe-
HUs. BOo MHOTHX cIydasx COCIMHCHHS HACTOSALICTO U300pEeTeHHs CIIOCOOHBI 0Opa30BEIBATh COJM KUCIOT W/WIIA
OCHOBAHUH 3a CYCT MPUCYTCTBUSI AMUHO W/WIIN KapOOKCHIIBHEIX TPYII, WIH aHAJIOTHYHBIX UM TPYIIIL.

dapMareBTUUECKU MPUEMIIEMBIC COJM MPUCOCAMHCHUS KHCIOT MOKHO 00pa3oBaTh ¢ HEOPTaHMYCCKUMHU
KHCJIOTAMUA U OPTraHMYECKUMH KHCJIOTaMH, HAlpUMEp TaKHe COJH, KaK aleTar, aclmaprar, OeH3o0ar, Oe3wmIiar,
Opomua/ruapodbpomu, OukapOoHaT/KapOOHAT, OuCynbhat/cymbdar, kampopcybhoHaAT, XIOPHY/THAPOXIOPHI,
XJIOpTeO(MIIIOHAT, ITUTPAT, ITAaHANCYIH(POHAT, (hymapar, TIIONENTaT, TIOKOHAT, TIIIOKYPOHAT, THIITYpaT, THA-
POMOINT/ O, U3ETHOHAT, JIAKTAT, JIAKTOOMOHAT, JIaypwiIcyasdart, Majar, MaieaT, MaJIOHAT, MaH/ENaT, MEe3H-
nat, MeTuicynbdat, HahToaT, HATICKUIIAT, HUKOTHHAT, HUTPAT, OKTaJAEKaHOAaT, 0JieaT, OKcajaT, HaJbMHUTAT, I1aMO-
at, pochar/ruapodocdar/muruapodocdar, moaUraIakTypoHaT, MPOTHOHAT, CTeapaT, CYKIIMHAT, CyOCaTHITHIIaT,
TapTpaT, TO3WIAT U TpU(TOpareraT.

Heopranuueckue KHCIOTBI, ¢ KOTOPHIMA MOYXHO IMOJYYaTh COJH, BKJIFOYACT, HAMIPUMEP, XJIOPHUCTOBOJIO-
POIIHYIO KHCIIOTY, OPOMHCTOBOJAOPOAHYIO KHCIOTY, CEPHYIO KHCIOTY, a30THYIO KHCIOTY, POCPOPHYIO KHCIOTY
U T.IL

OpraHnyecKkie KUCIOTHI, ¢ KOTOPBIMH MOYKHO TTOJIyYaTh COJIM, BKIFOYAIOT, HAPUMEP, YKCYCHYIO KUCIIOTY,
MPOTIHOHOBYIO KHUCJIOTY, TTIHKOJICBYIO KHCIIOTY, IIABEICBYI0 KUCIOTY, MaJCHHOBYIO KUCIIOTY, MaJOHOBYIO KH-
CIIOTY, SIHTApPHYIO KHCIIOTY, ()yMapOBYIO KHCIOTY, BHHHYIO KHCIIOTY, TUMOHHYIO KHCIOTY, OCH30HHYIO KHCIOTY,
MHUHIAIBHYIO KHCJIOTY, METAaHCYIb()OHOBYIO KHCIOTY, 3TaHCYIb(OHOBYIO KHCIOTY, TONYOJICYTb()HOHOBYIO KH-
CIIOTY, CyTb()OCATUIMIIOBYIO KACIOTY U T.II. @apMarieBTUIECKH IPHEMIIEMbIC COIH MTPUCOCTUHESHNSI OCHOBAHUN
MOJKHO 00pa30BaTh ¢ HEOPTAHWIECKIMHU M OPTAHUIECKIMU OCHOBAHUSMI.

Heopranmueckne ocHOBaHUS, ¢ KOTOPBIMA MOXKHO 00pa3oBaTh COJIM, BKJIIOYAIOT, HATIPUMEDP, COIA aMMO-
HUS 1 coyid MeTautoB u3 kojoHok [ no XII [Teproamaeckoit Tabmuisl. B HEKOTOPBIX BapHaHTaX TaKHe COJH T0-
JYYaroT ¢ HATPHEM, KaJIMeM, aMMOHHUEM, KallbIIEM, MarHHEM, JKEJIe30M, cepeOpoM, IMHKOM U MEJIbI0; HanboJee
TOJIXOISAIIHE COJH BKITFOYAIOT COJIM aMMOHHUS, KaJTUsl, HATPUSI, KaTbIU U MAaTHHS.

OpraHuyeckre OCHOBaHUS, ¢ KOTOPBIMH MOXKHO O0pa30BaTh COJH, BKIIOYAIOT, HANPUMEp, MICPBHYHEIC,
BTOPUYHBIC U TPCTHYHBIC aMHHBI, 3aMCIICHHBIC aMUHBI, BKIIIOYasl MPUPOTHBIC 3aMCIICHHBIC aMHUHBI, ITUKIAYC-
CKHE aMHHBI, OCHOBHBIC HOHOOOMEHHBIC CMOJIBI U T.II. HEKOTOpEIC OpraHmYecKie aMUHBI BKIFOYAIOT H30MPOIIH-
JaMuH, OCH3aTHH, XOJIUHAT, TUITAHOJAMHUH, TUITHIAMUH, TU3UH, METIYMUH, TUIIEPa3HH U TPOMETaMUH.

®DapMareBTHIECKH [IPUEMIIEMbIE COJI HACTOSIIETO H300PETEHNS MOYKHO CHHTE3HPOBATh M3 MCXOTHBIX CO-
€MHEHWH, IEOYHBIX WIIH KHCIOTHBIX ()parMeHTOB OOBIYHBIMU XUMHUECKUMHE crtocobamMu. OOBIIHO TaKUe COJIH
MOJKHO TIOJYYHTB, OCYIIECTBIIASI B3aWMOJICHCTBHE YKa3aHHBIX COCTUHEHHH B (hopMe CBOOOIHOW KHCIOTHI CO
CTEXHOMETPHUICCKUM KOJIMYECTBOM COOTBETCTBYIOIIETO OCHOBAaHUS (TAKOTO KakK THAPOKCHI, KapOOHAT, OMKap-
6onat wiu T.11. Na, Ca, Mg nmu K.), uiam ocyIiecTBisis B3aUMOICHCTBIE YKa3aHHBIX COSAMHEHUN B (hOpMe CBO-
0OZHOTO OCHOBAHUS CO CTEXHOMETPHUCCKUM KOJIUYESCTBOM COOTBETCTBYIOIIECH KHUCIOTHL. Takue peakiuu oObIu-
HO TPOBOJAT B BOJIC WJIM B OPTaHMYCCKOM PACTBOPHUTEIIC, WIIK B CMECH JABYX yKa3aHHBIX. OOBIYHO, KEIATSIHHO
UCIIOJIb30BAaHUE HEBOMHBIX CPEIl, TAKUX KaK MPOCTOW 3(Up, ITHUIAIECTAT, STAHON, U3OMPOIAHON I AllCTOHHUT-
puII, eciii 3TO NpakTH4HO. CIHMCKU TOTIOTHNTEBHBIX MOIXOISIIINX COJICH MOKHO HaiiTh, HanpuMep, B "Reming-
ton's Pharmaceutical Sciences", 20th ed., Mack Publishing Company, Easton, Pa., (1985); u B "Handbook of
Pharmaceutical Salts: Properties, Selection, and Use" by Stahl and Wermuth (Wiley-VCH, Weinheim, Germany,
2002).

Jto6as U3 MPUBEACHHBIX B OMMUCAHUU (GOPMYIT TAaK)Ke MPEICTABISAET COOOM Kak HeMeUYeHHbIE (OPMBI, TaK U
MeYeHHBIE M30TOnmaMu (OPMBI COeAWHEHHNA. MedeHHBIe M30TONaMH COCOUHEHUS HMEIOT CTPYKTYpHI, n300pa-
JKaroIue TPUBEICHHBIC B ONMMCAaHUU (POPMYJIBI, 32 UCKIIOYSHUEM TOTO, YTO OJMH WM OoJiee M3 aTOMOB 3aMEHEH
aTOMOM, OOJIaaloONIMM BBIOPAHHOW aTOMHOW MacCOW WJIM MacCOBBIM YHCIIOM. [IpuMephl M30TOMOB, KOTOPHIS
MOJKHO BKJIFOYATH B COCIOMHEHUS HACTOSIIETO M300pETEHIs, BKIIOYAIOT H30TOIMBI BOIOpO/A, YIIepoaa, a3oTa,
kuciopoaa, pocdopa, hropa u xJopa, TAKHE Kak ’H, °H, ', BC, "c, PN, "F, *'p, P, *°S, *Cl, 'L, coorBer-
cTBeHHO. HacTtosimee n300peTeHre BKITFOUACT PA3IMYHBIC MECUCHHBIC H30TOMAMH COCTUHCHHUS, KaK OMPEICIICHO B
OTNHCAHNH, HATIPHMED COCIMHEHHS, B KOTOPHIX MPHCYTCTBYIOT PaIHOAKTHBHEIC H30TOMBI, Takue Kak “H, °C u
'C. Taxue MeueHHBIE H30TOMAMH COSIMHEHHS TIOIE3HbI TIPH HCCIIEA0BaHMIX MeTabommsma (¢ '*C), mpn m3yue-
HUM KHHETHKU peakiuii (Hanpumep, ¢ “H wmm *H), npy IeTeKTHPOBAHWM MM B TEXHHKE TIOTYYEHHS H300paKe-
HUH, TaKUX KaK MO3UTpOHHAs 3MuccuoHHass ToMorpadus (PET) wim oqHONpPOTOHHAS 3MUCCHOHHAS KOMITBIO-
tepHast Tomorpadus (SPECT), Bkimouast aHaIM3bl pacrpeaeeHus] B TKAHIX JEKapCTBEHHBIX CPEJICTB WM CYO-
CTPATOB, HIIM TPH JICUCHNH MALMEHTOB PaIMOAKTHBHEIMA coeauHennsamu. B gactroctn, '°F win meuennsie n3o-
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TOMaMHU COCIIMHECHUS MOTYT OKa3aThcsl ocoOeHHo xkenarenbHbiMu 1t PET wmu SPECT uccnenopanuii. M3oto-
NMYECKH MEUYCHHBIE COCIMHEHHS HACTOSIIEr0 M300pETEHHS M MX IPOJIEKapCTBA MOXKHO OOBIYHO IIOJIyYHTH,
OCYILECTBIISIS TIPOLIEAYPHI, PACKPBITHIE HA CXEMaxX WIHM B MPUMEpax U MpuMepax MOITydeHHUs, pacKpHITHIX Jajee,
ITyTeM 3aMEHBI HE MEYCHHOTO N30TOMMYECKHU pearcHTa Ha JIETKO TOCTYITHBIH MEUEHHBIN H30TOIIaMH PearcHT.

Kpome Toro, 3aMelieHne Gomee TSKEIBIMI H30TONAaMH, 0CO0eHHO aeiiTepreM (Harmpumep, “H mm D), Mo-
JKeT 00eCTIeYnTs HEKOTOPHIE TepalleBTUIECKHUE MPEUMYIIECTBA, BOSHUKAIOIINE 32 CUYeT 0ojiee BBICOKOH MeTabo-
JMYECKOW CTaOMIBHOCTH, HAPUMEp YBEJIWYCHHUS in Vivo BPEMEHH MONY)KH3HH WM YMEHBIICHUS TpeOyeMbIX
JI03 WIN YIYYIICHUS TepaneBTHIecKoro nHaekca. CienyeT MoOHUMAaTh, 9TO ACUTEpUil B KOHTEKCTE HACTOSIIETO
M300peTeHNs paccMaTpUBAETCs Kak 3aMecTHTeNb coeannenust Gopmyasl (I). Konnenrpamuio Takoro Gonee Ts-
JKEJIOT0 M30TOIa, 0oJjiee KOHKPETHO JECHTEPHs, MOXKHO OINPEENINTh, HCHONB3Ys (pakTop M30TOIHOrO oOorarie-
Hus. TepmuH "dakTop n30TOMHOTrO OOOTaIIeHus" B TOM CMBICIE, KaK 37eCh MCIOIb30BaH, 03HaYaeT OTHOLICHHUE
MEK1y M30BITOYHBIM COZIEP>KaHWEM H30TOIa W IPUPOIHBIM COZEPXKAaHHUEM KOHKPETHOTo m3ortomna. Ecian ykaza-
HO, 9TO 3aMECTHTEJNIb B COCIMHEHUH HACTOSILET0 U300peTeHHS SIBIISICTCS JEUTEpHEM, TaKoe COSANHEHUE UMEET
(hakTOp M30TOMHOTO OOOTAIICHUS IS KOXKJ0T0 U3 YKa3aHHBIX aTOMOB JieiTepus Mo MeHbIei mepe (52,5% neii-
TepHs BKITIOYEHO 10 KaKIOMy 0003HaUeHHOMY aToMy neifrepust), mo Menbiiei mepe 4000 (Bximrogeno 60% neii-
Tepus), mo MeHbei mepe 4500 (BxiroueHo 67.5% nevitepus), mo menbmeit mepe 5000 (Bximtoueno 75% neiite-
pust), mo menbmer mepe 5500 (Bkimoueno §82,5% neiitepus), mo mensieit mepe 6000 (BxiroueHo 90% metite-
pust), o MeHbInel Mepe 6333,3 (Brmoueno 95% neiitepus), o MeHbIei Mepe 6466,7 (BkiroueHo 97% netite-
pust), mo Menbiie mepe 6600 (BkmoueHo 99% neiiTepust) wiam o MeHbIIei mMepe 6633,3 (Bkmouero 99,5%
nenTepus).

MeueHHbBIE N30TOTIAMH COeTMHEHHs (GopMyIbl (I) MOXKHO MOTYy4YHTh, UCTIONB3Ysl OOBIYHBIE METOJUKH, XO-
POIIO M3BECTHBIE CIICIMAINCTAM B JJAHHON 00JAaCTH, MJIM CIIOCOOaMH, aHAJIOTUYHBIMH TEM, KOTOPbIE PACKPHITHI B
COINPOBOXKIAIOIIMX MPUMEpax W HpUMEpax MOJTYYeHHs, MCIOJIb3Ysl COOTBETCTBYIOIIME MEUYEHHBIE M30TOIAMH
peareHThl BMECTO HCIIOJIb30BAaHHBIX paHee HEMEUEHHBIX H30TOIIAMH PEarceHTOB.

dapmarieBTHYECKH IIPUEMIIEMBIE COJIBBATHl B COOTBETCTBHU C HACTOSIIIMM H300pETEeHHUEM BKIIOYAIOT Ta-
Kre, B KOTOPBIX PACTBOPHUTEIHh KPHCTALIM3AIMH MOKET OBITh 3aMeIIeH n3oTonamu, Hampumep D,0, dg-ameron,
dg-AMCO.

CoeHeHHsT HACTOSIIETO M300peTeHus, T.e. coequaerust Gopmynsl (1), KoTopsie comepkaT TPYIIIIBI, CIO-
COOHBIE BBICTYIIaTh B Ka4eCTBE JOHOPOB H/WJIHM AKIETITOPOB ISl BOJOPOIHBIX CBA3EH, MOTYT OBITH CIIOCOOHBI
00pa30BBIBATh CO-KPUCTAJUIBI C IMMOMOIIBIO MOAXOIAIINX 00pa3oBaTenel co-KpUCTALIOB. Taknue CO-KPHUCTAIIIBI
MO>KHO TIOJTYYUTh U3 coenuHeHuit Gopmydbl (I), UCTIONb3yst N3BECTHBIE METOIUKH 00pa30BaHUs CO-KPUCTALIOB.
Takue METOMKY BKIIIOYACT M3MENbYEHIE, HarpeBaHNne, COBMECTHOE CyOJIIMMHUPOBaHNE, COBMECTHOE TUIABIICHHE,
WM OCYIIECTBIICHHE KOHTAaKTHPOBaHUS B pacTBope coenuHeHus Gopmyssl (I) ¢ oOpaszoBareneM co-KpHCTaLIOB
B YCJIOBHAX KPUCTAJIM3ALMH U BBIZEJICHUE MTOJYYEHHBIX TAKMM 00pa3oM co-KpuctaiioB. [loxxomsmue o6paso-
BaTEJIM CO-KPUCTAJUIOB BKIIIOYAIOT Te, 4TO packpbITel B WO 2004/078163. CnenoBareibHO, B HACTOSIIEM H30-
OpeTeHHN NPEeUIOKEHBI 1ajlee CO-KPHUCTAIUIBI, BKIItoUatomue coeanHenue popmyist (1).

Tepmun "TepaneBTrdeckd d(P(PEKTHBHOE KOIUYECTBO" COEIUHEHHS HACTOSIIEr0 M300pETEHUSI OTHOCUTCS
K TaKOMY KOJIMYECTBY COCIMHEHHUS HACTOAIICTO M300PETEHMUS, KOTOPOE BBI3BIBACT OMOJOTHYECKYIO WIH MEIH-
IIUHCKYIO peaknnio CyObheKTa, HalpuMep, YMEHbIIIEHUE WK MHTHOMpOBaHHE aKTUBHOCTH (pepMeHTa mim Oemnka,
WK O0JNerdYeHre CUMIITOMOB, OOJNErdeHe COCTOSIHUH, 3aMeUICHHE WM 3aJIepKKy Pa3BUTHA 3a00JCBaHUS WIIH
MIpeIoTBpaIieHHe 3a00JIeBaHus, U T.1I. B 0JHOM HEIMMUTHPYIOIIEM BapHaHTe TEPMUH "TepaneBTHIESCKH dPPek-
THBHOE KOJMYECTBO" OTHOCHUTCS K TAKOMY KOJMYECTBY COSIMHEHHS HACTOSIIIIETO U300pETEHHS, KOTOpoe, Oymydn
BBE/ICHO CYOBEKTY, ABIsieTCs 3 (PEKTHBHBIM B OTHOIEHNH (1) 1o MeHbpIIel Mepe, YaCTHYHOTO O0JIerdyeHus], NH-
THOMPOBAHMS, NPEIOTBPAICHUS W/MIN OOJIErdeHns] COCTOSIHUS, MM paccTpoicTBa WM 3aboneBaHus (i) omo-
cpenoBanHOro (SMN) reHOM BBIKHBAEMOCTH JBUTATCIBHBIX HEHPOHOB WIIM TCHHBIM MPOIYKTOM, HIH B PE3YJib-
tare SMNA7 paspymenus, wim oTHocuTeabHbIMU ypoBHIMH FL-SMN n SMNA?7 (ii) cBszannoro ¢ SMN ak-
THUBHOCTBIO, WM (iil) XapaKTepU3yIOIIErocs aKTHBHOCTBIO (HOpMaJbHOW MM HeHopMaibHOW) SMN; wmm (2)
YMCHBIIICHUS WIH WHTHOMPOBaHUSA aKTUBHOCTH SMN; miu (3) yMCHBIICHUS WIM WHTHOUPOBAHUS SKCIPECCHH
SMNI1 mmr SMN2.

B npyroM HETUMUTHPYIONIEM BapuaHTe TEPMHH "TepaneBTHICCKH 3(h(HEKTHBHOE KOJIUIECTBO" OTHOCHUTCS
K TAKOMY KOJIMYECTBY COCIMHECHHS HACTOAIIETO N300peTeHus, KOTOpoe, OyIaydn BBEICHO B KIETKY WM TKaHb,
WA B HEKJICTOYHBIA OMOJIOTHYECKHH MaTeprall I Cpexy, SBIseTcs 3((GEKTHBHBIM B OTHOIICHUN IO MEHBIICH
Mepe YaCTHYHOTO YMEHBIICHHS I WHTHOMpOBaHMS aKTHBHOCTH SMN; WM 1O MEHBIICH Mepe YaCTHIHOTO
YMEHBIICHUS WK HHrHOnpoBaHus 3kcrpeccnd SMN, mpudeM B 000MX cITydasix 3a CUeT MOIYIHPOBAHUSI OTHO-
curenbHbIX ypoBHel FL-SMN u SMNA?7.

Bripakenns "tepaneBtudecku 3ddextruBHOe KosmuecTBo" M "3 PeKkTHBHOE KOINUECTBO" UCIIOIB3YIOT B
OIMCAaHUH JUT1 0003HAYEHHs TAKOTO KOJIMYECTBA, KOTOPOTO OCTATOYHO JJIsi YMEHBIICHHS 110 KpalfHell Mepe Ha
okoino 15%, npeamouturensHO N0 KpaitHel Mepe Ha 50%, Ooree MpeAnoYTUTEIBHO 10 KpaiHe# Mepe Ha 90% u
HanboJiee MPEINOYTHTENHFHO MPEIOTBPANIACT KIMHUYCCKH 3HAYUMBIA Ae(UIUT aKTUBHOCTH, QYHKIMIA U peak-
U X03s1HA. AJIETCPHATHBHO, TCPATICBTHICCKH 3PPCKTHBHBIM KOJIUYESCTBOM SIBISIETCS TAKOE KOJIHUYECTBO, KO-
TOPOTO JIOCTaTOYHO IS TOTO, YTOOBI BBI3BATH YIIyUIICHNE KIMHUYICCKH 3HAYUMOTO COCTOSHISI/CUMIITOMA Y XO-
3sIMHA.
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D¢ddexTrBHOEC KOIMYIESCTBO MOKET MCHATHCS B 3aBUCHMOCTH OT TaKMX (DAaKTOpOB, KaK pa3Mep U Macca
CcyOBeKTa, THIA 3a00JICBaHNUs, MM KOHKPETHOTO COEMHEHHS HacTosero n3ooperenus. Hanpumep, BiOop co-
eMHEHHUS HACTOSIIETO HM300PETEHUST MOXET MOBIUATH HA TO, YTO COCTaBIsET "dPQPEKTHBHOE KOIHMUECTBO".
CrienmramicThl B JAHHOW 00JIACTH CMOTYT M3YYWTh HEPEUNCIICHHBIC B OMMCAHUH (AKTOPHI U CHENaTh BBIBOJIBI
OTHOCHUTEIILHO ompeiesieHus 3()pPEeKTUBHOTO KOJIMIECTBA COSTUHEHHUS HACTOSIIETO H300peTeHNs 0e3 HEHYKHBIX
SKCIIEPUMEHTOB.

Ha cxemy BBeZeHHSI MOXKET MOBIUATH pa3Mep P HeKTHBHOTO KonmdecTBa. COeTMHEHNE HACTOSIIETO U30-
OpeTeHnsT MOXHO BBOJHUTH CyOBEKTY HMIIM O WIIM TIOCIE BO3HUKHOBEHHS COCTOSIHHH, CBA3AHHBIX C NEQHUINTOM
SMN. Kpome TOro, HeCKOJIBKO Pa3A€NEeHHBIX 103, TAKXKE KaK OTCPOUYEHHYIO BO BPEMEHHU JO3HPOBKY, MOXKHO
BBOJIUTH €KEIHEBHO HJIH MOCIIEIOBATEIbHO, WIIH 103y MOXKHO BBOJINTH HEMPEPBIBHO, MITM MOXKHO HCIIOJIH30BATh
OourtocHble MHBEKIMH. KpoMme Toro, 1036l coeanHeHUs (COeTMHEHH) HACTOSIIET0 U300pETeHHs MOXKHO Ipo-
MOPIMOHAHFHO MOBHIIIATH WM CHHXKATh B 3aBUCUMOCTH OT TPEOOBaHUI TepaneBTUICCKON WK MPO(UITaKTHIC-
CKOM cuTyanuu. B TOM cMEBICie, KaK 3/1eCh MCIOIb30BaH, TEPMUH "CYOBEKT" OTHOCUTCS K KUBOTHBIM. OOBIYHO
JKUBOTHBIM SIBJISICTCS] MIICKOIIHTAOIIEEe. TepMHH CYOBEKT TaK)Ke OTHOCHUTCS, HAIIPUMED, K IpuMaTaM (Harmpumep,
JIFO/ISIM, MY>KYWHAM FUTH JKEHIIMHAM), KOpOBaM, OBIIaM, KO3aM, JIOMIaasIM, cobakaM, KOIIKaM, KpOJIMKaM, KpPbI-
cam, MBIIIaM, peidam, ITHIaM | T.1. B HEKOTOPHIX BapHaHTaX CyOBEKT SBIAETCS NpUMaToM. B npyrux Bapuas-
TaX CyOBEKTOM SBISETCS YETIOBEK.

B ToMm cMEIcie, Kak 37ech MUCIOIb30BaH, TEPMHUHBI "WHTHOUpPyeT", "MHruOUpoBanue" WM "HHTHOUPYIO-
muii" OTHOCATCS K YIYYIICHUIO WM CYNPECCHH KOHKPETHOTO COCTOSHUS, CUMIITOMA WIIM PacCTPOHCTBA WIIH
3a00JIeBaHMs, WIIN 3HAYMMOTO CHIKEHHUS 0230BOM aKTHBHOCTH OMOJIOTHYECKOI aKTHBHOCTH HIIH TIpOIiecca.

B ToM cMEICTIe, KaK 37eCh UCIONIB30BaHbl, TePMUHEI "eunTh", "nedeHne" win "mporecc JedeHus " Jr0oro
3a00JIeBaHMs WM PacCTPONCTBA OTHOCSTCS B OJJHOM BapHaHTE, K OCJIA0JICHUIO 3a00JIeBaHUS WIIN PAacCTPOICTBA
(HampuMep, K 3aMEVICHUIO MM OCTAHOBKE WJIM YMCHBIICHHIO Pa3BUTHS 3a00JICBAHUS, HIIH IO MCHBIICH Mepe
OJIHOTO U3 €ro KJIMHMYECKHX CUMITOMOB). B npyrom BapuanTe TepmuHbl "neuuts", "nedenue" unm "mporecc
JedeHus" OTHOCATCS K CMSTYEHHMIO WJIM OCNAaOJIeHHIO 10 MEHBIIEH Mepe OJHOro (HM3MYECKOro Mapamerpa,
BKITIOUasi T€, KOTOPHIE MOTYT OBITh HEOUEBHIHBI JJIS MalueHTa. B ere oMHOM BapuaHTEe TEPMHHBI "JIEUUTH'",
"nmedenne” WM "TIpoIecC JIEYCHHU" OTHOCITCS K MOAYJIMPOBAHHUIO 3a00JICBaHUS W PACCTPONCTBA, WK (pH3u-
4ecKy (Hampumep, 3a CHUeT CTAOMIN3alii SIBHBIX CUMIITOMOB), (PH3HOIOTHIECKH (HAIIPUMED, 3a CUeT CTaOWIH-
3army (PU3MYECKUX TapaMeTpoB) WKW 000MMH criocobamu. B emie omHOM BapuaHTe TEPMHHBI "JIednTs', "ede-
Hue" wim "mporecc JeUeHHU" OTHOCATCS K MPEAOTBPAIICHUIO HITH 3aJIeP>KKe BOSHUKHOBEHUS WIIH Pa3BUTUS HITH
nporpecca 3ab0JIeBaHMs WK PACCTPOICTBA.

B ToM cMmBIcITe, Kak 371ech UCIIOIB30BaHO, BEIpaXKeHHE CyObeKT "HyKaaeTcs B" JIeUEHHUH, UCIIONB3YIOT, ec-
JIM TaKoW CyOBEKT MOJYYUT MOJIB3Y OMOJIOIMYECKY0, MEJNIMHCKYIO MM JUIs KadecTBa )KU3HHU OT TaKOTo Jiede-
HUSL.

B TOM cMBIcie, Kak 3[1eCh UCTIONB30BaHbI, TePMHUHEI "a", "an", "the" U aHATOTWYHBIC TEPMUHEI, UCIIOIH30-
BaHHBIC B KOHTEKCTE HACTOSIIETO M300pETeHUs (OCOOCHHO B KOHTEKCTE (POPMYIIBI H300pPETECHUS) CIEAYET pac-
CMaTpUBaTh KaK BKJIFOYAIONIME KaK CITUHCTBEHHOE YHCTO, TAK M MHOXXCCTBEHHOEC YHCJIO, €CIIM B ONUCAHHUU HE
yKa3aHO MHAYe, WIA OYEBHIHO HE MPOTHBOPEYUT KOHTEKCTY.

Bce packphIThie B ONTUCAHNN CLIOCOOBI MOYKHO OCYIIIECTBUTH B JTFOOOM MOAXOIAIIEM MOPSAKE, €CIH B OIH-
CaHWM He yKa3aHO WHaue WM APYTHMM 00pa30M, KOTOPBIH SBHO HE MPOTHBOPEYUT KOHTEKCTY. Mcmomp3oBanue
MOOOT0 WJIM BCEX NMPUMEPOB, WIIN SI3BIKOBBIX BBIPOKEHUH (HAmpuMmep, "Takod Kak') NMpUBENCHBI B OTHCAHUU
MPOCTO JUIS JIyYIIErO OCBEIIEHHS HACTOSIIET0 M300peTEeHUs W HE HAKJIAaAbIBAIOT OTpaHMYCHHHA Ha 00beM Ha-
CTOSIIIETO U300pETEHHsI, KOTOPBIH B OCTAIBHBIX CIy4asX olpeseseH B hopmye n3o0peTeHus.

JIroOoli acuMMeTpHYecKuii aToM (Harmpumep, Yriaepoa WIH T.II.) COeIUHEHHs (COSANHEHHH) HAaCTOSIIEro
M300pEeTEeHNs MOXKET TPUCYTCTBOBATh B PAalleMHUUYECKOM WIIM S9HAaHTHOMEpHO oboramenHol, Harpumep (R)-, (S)-
wi (R,S) koHdurypanmu. B HEKOTOpBIX BapHaHTaX KaXkIbIli aCHMMETPUYECKHHA aTOM MMEET 10 MEHbIIEH Mepe
50% sHaHTHOMEpPHOTO M30BITKA, 10 MeHbIIeH Mepe 60% >HaHTHOMEpHOTrO M30bITKA, MO MeHbHIeH Mepe 70%
9HaHTHOMEPHOTO M30BITKA, 10 MeHblIel Mepe 80% SHaHTHOMEPHOTo M30bITKa, Mo MeHbmieH Mepe 90% sHaH-
THOMEPHOTO M30BITKA, IO MEHbIIEH Mepe 95% sHaHTHOMEPHOTO M30BITKA, WM MO MeHbIIeH Mepe 99% sHaH-
tHoMepHOTO M30bITKA B (R) -mmm (S)- koHpuUTypamusax. 3aMecTUTENI Y aTOMOB ¢ HEHACHIIICHHBIMHU CBSI3SIMHU
MOTYT, €CJIH 3TO BO3MOXHO, IPUCYTCTBOBATH B 1THC- (Z)- niu TpaHc -(E)- popmax.

CoOOTBETCTBEHHO, B TOM CMBICIIE, KaK 3/IeCh HCIIONB30BAH, COCIMHEHNE HACTOSIIETO M300PETCHUS MOXKET
MPUCYTCTBOBATH B (pOpME OJHOTO M3 BO3MOXKHBIX M30MEPOB, POTAMEPOB, aTPOIMH30MEPOB, TAYTOMEPOB MIIN HX
cMecel, HallpuMep, B BHJE MPAKTHYECKH YUCTHIX T€OMETPUIECKHX (I[MC WIIM TPAHC) M30MEPOB, THACTEPEOH30-
MEpOB, ONTHYECKUX U30MEPOB (AaHTHUIIOIOB), PAllEMaTOB MM UX CMECEH.

JIroOble mosTy4eHHbIE CMECH M30MEPOB MOKHO pa3/ieNuTh, HCHONB3Ys (PU3UKO-XUMHIECKUE PA3IHYHs CO-
CTaBIISIONINX, HA YHACTHIC MU MPAKTUYCCKU YUCTHIC TEOMETPUICCKHUE WIIM ONTHYCCKUEC M30MEPHI, TUACTEPEOH-
30MEpEI, palieMaThl, HAPUMEP, HCIOIb3YsT XPOMATOrpaduio 1/ Wil (PPaKIIHOHHYIO KPUCTAILTH3AIIHIO.

JIroObIc mOMy4YeHHBIE paneMaThl KOHSYHBIX MPOIYKTOB WK MPOMEKYTOYHBIX COCAMHCHUI MOXKHO pa3Jie-
JMTh HAa ONTHYECKHE aHTHUIOMABI M3BECTHBIMH crioco0aMy, HalpUMeEp, pas3lielisisl UX IUacTepeon30MEepHBIE COJH,
MIOJTy9YCHHBIC C ONTHYECKH aKTHMBHBIMH KHCJIOTAMH WIIM OCHOBAHMSMH, W BBICBOOOXKIasl yYKa3aHHBIC ONTHYECKU
AKTUBHBIC KUCIIOTHBIC WM OCHOBHBIE COSAWHEHHs. B 9acTHOCTH, OCHOBHOH (pparMeHT MOXKHO TakuM 0Opa3oM

-17 -



035606

UCIIOJIB30BAaTh [UIS PAa3/ICICHUS COCAUHCHHUN HACTOSIIIETO H300PETCHUS Ha UX ONITUYECKUEC aHTUTIOBI, HATIPUMED,
(pakIMOHHOW KpHCTAUTM3alMeH coir, 00pa3oBaHHON C ONTHYECKU aKTUBHOHM KHCIIOTOW, HanpuMep BHHHOM
KHCIIOTOH, MUOCH30MIBUHHONW KHCJIOTOW, NHANETHJIBUHHONH KHUCJIOTOH, nU-O,0'-p-TOIYOMIBHHHON KHCIIOTOH,
MUHAAJILHON KUCTIOTOH, 10I09HOM KrcnoToi min kamdop-10-cynbpdoHoBoi KucinoToi. Panemudeckne mpoayk-
THI TAK)K€ MOKHO PAa3[IeHTh, HCIIONB3Ys XHUPAIbHYIO XpoMaTrorpaduio, HapuMep BHICOKOA(PHEKTHBHYIO JKUA-
KOCTHYI0 xpoMatorpaduro (BIXKX), ucrmonp3yst XupanbHbIi a0COPOCHT.

CoearHEeHHsT HACTOAIIETO M300pETEHNs MOTyJaroT Wik B CBOOOIHOM (opMe, Wit B hOopMe BX COJICH, WU
B (hopMe X MIPOIEKAPCTBEHHBIX IPON3BOIHBIX.

Eciu B otHOW MOJIEKyJe OJHOBPEMEHHO MPUCYTCTBYIOT KaK OCHOBHAs TPYIIA, TaK M KHCIOTHAs TPYIIIIA,
COCJITHCHUS HACTOSIIIETO H300PETCHHS MOTYT TaK)Ke 00pa30BBIBATH BHYTPCHHUE COJIH, HATIPUMED, IIBUTTCPHUOH-
HBIC MOJICKYJIBI.

Kpome Toro, coequHEHUs HACTOSIIETO H300PETCHNUS, BKIIOYAs X COJIH, TAK)KE MOKHO MOJIYYUTh B (hopMe
WX TUPATOB, WU OHH MOTYT BKIIOYATH JPYTUC PACTBOPHUTEIH, UCHOJb3yeMbIe Uil WX Kpuctammmmsanuu. Co-
CIMHEHUS HACTOSIICTO H300PETCHHS MOTYT B 3aBUCUMOCTH OT WX MPHUPOJIBI, WIIH B PE3yJIbTaTe CO3JaHus, o0pa-
30BBIBATH COJIBBATHI C (hapMaIleBTHICCKH IPHEMIICMBIMHI PACTBOPHUTEISAMHU (BKJIIOYAsl BOAY); ITO3TOMY CIIEAYET
MOHUMATB, YTO HACTOSIIEe H300peTeHNE BKITIOYAET KaK COJIbBATHPOBAHHBIC TaK M HECOIbBATUPOBAHHEIEC (DOPMBIL.
TepmuH "conbBaT" OTHOCHTCS K MOJIEKYJISIPHOMY KOMIUIEKCY COSIMHEHHS HACTOSIIETO M300peTeHus (BKIIOYas
ero (apMareBTHIECKH IpUEMIIEMBIE COJIN) ¢ OJHON MK OoJiee U3 MOJICKYJT paCTBOPUTENS. TaKuMU MOJIEKyIaMu
pacTBOpHUTENEH SABIAIOTCSA Te, KOTOPHIE OOBIYHO HCHOJIB3YIOT B (papMaIeBTUUECKOM MpaKTHUKE M KOTOpHIE, Kak
M3BECTHO, HE NPUYMHAIOT Bpela PEIUIUCHTY, HAPUMEp BOJA, dTAaHOI U T.I. TepMmuH "ruapaT" OTHOCHTCS K
TaKOMY KOMIUIEKCY, B KOTOPOM MOJICKYJIAMHU PACTBOPHUTEIIS SBISFOTCS MOJICKYIIBI BOJBI.

CoelMHEHHST HACTOSIIETO M300PETCHMUs, BKIIFOYAsl X COJIM, TUAPATHI U COJBBATHI, MOTYT CAMH WU B pe-
3yJIbTATE MOTYYCHUS 00Pa30BBIBATH MTOJIUMOPQBL.

Hacrosiee n300peTeHne naiee BKIIIOYACT JIFOOBIC BAPUAHTHI CIIOCO0a HACTOSIIETO H300pETCHUS, B KOTO-
PBIX TIPOMEKYTOYHOE COCTMHEHUE, ITOIyYaeMOe Ha JIF00OW €ro CTaJluy, HCIIOJIB3YIOT B KAYECTBE UCXOIHOTO Ma-
TepHaia, U OCYIIECTBIIAIOT OCTAJIHHBIC CTAINH, UM B KOTOPBIX MCXOJHBIE MaTepHalibl 00pa3yroTes B in situ yc-
JIOBHSIX PEAKIHH, MM B KOTOPHIX PEAaKIIMOHHBIE KOMIIOHEHTHI HCIIONB3YIOT B (popMe MX COJNEH MM ONTHYECKH
YUCTBIX MaTEPHANIOB.

CoennHEeHHsT HACTOSIIETO H300PETeHHS U MPOMEKYTOYHEIE COCTMHEHUS MOXKHO TaKKe MIPEBPAIIaTh APYT B
JpyTa, HCTOJB3ys CIOCOOBI, KOTOPHIE XOPOIIIO U3BECTHHI CTICIIHATICTaM B TaHHOH 00JIacTH.

B npyrom acmexre HacTosimiee n3o0peTeHne obecnednBaeT MmoiydeHne GpapMareBTHIECKONH KOMITO3HIINH,
BKITIOYAOIICH COCTUHCHUE HACTOSIIETO H300PETCHNUS, HITH ero (papMaIleBTUYCCKU MPUEMIIEMYIO COJIb, U (papma-
LEBTHYCCKH MPHEMIICMBI HOCHTENb. DapMalleBTUYCCKYI0 KOMITO3UIUI0 MOKHO MOJYYHThH JJIi KOHKPETHOTO
cnioco0a BBEJICHHS, TAKOTO KaK TepOpalbHOE BBEACHUE, TAPIHTEPATHLHOC BBEICHIE U PEKTALHOS BBEACHUE, U
1.1. Kpome Toro, ¢hapManeBTHYCCKIEe KOMITO3UIIMH HACTOSIIETO U300PETECHHSI MOXKHO MOJIYIUTh B popMe TBep-
JIOTO BeIIecTBa (BKIFOYasi, 03 OTpaHUYCHUH, KaICyJIbl, TAOJCTKH, MUITIONH, TPAHYJIbI, MOPOIIKU TN CYIIIO3U-
TOPUH), WIH B KHUIKOW Gopme (BKITFOUas, 6¢3 OrpaHUYCHUH, paCTBOPHI, CYCIICH3MH IU IMYJbcuu). Papmaries-
TUYECKHEe KOMITO3UIINH MOJKHO IOJIBEpraTh OOBIYHBIM (hapMaIleBTHUCCKIM OIEPAIHsIM, TAKIM KaK CTEPHIIM3a-
U, W/WITA OHU MOTYT COJIEpKaTh OOBIYHBIC HHEPTHBIC Pa30aBUTENH, CMa3bIBAIOIINE areHThI WiH Oydepupyro-
IIMe areHTHI, TAKXKe KaK aJbIOBAaHTHI, TAKHE KaK KOHCEPBAHTHI, CTAOMIN3aTOPhI, CMAYNBAIOIINE ar€HTHI, YMYJIb-
raTopsl U OydepHbIe areHThI U T.1I.

OOBIYHO (hapMareBTHUECKHE KOMIIO3UIIMHA TPEICTABIAIOT COOOH TaOJIeTKH WM JKeJaTHHOBBIE KarlCYIIbl,
BKITIOYAOIIUC AKTUBHBIA MHTPEIUCHT BMECTE C Pa30aBUTEIIIMU, HATIPUMED JTAKTO30M, JIEKCTPO30H, caxapo30i,
MaHHHUTOM, COPOUTOM, TICIUTFOJIO30M W/HITH TIUIIMHOM; CMAa3bIBAOIUMHE ar¢HTaMU, HAIIPUMED TBYOKUCHIO KPEeM-
HUS, TabKOM, CTCAPHHOBON KHCIIOTOW, €€ MAarHHUECBON WM KaJbIIMCBOW COJBIO W/WIIH TONHUATHICHIIIHKOJIEM;
JUTS TaOJIETOK TaKXKE MCIOJIB3YIOT CBA3YIONIUC, HAPUMEP aTFOMUHUANHCHINKAT MarHUs, MacTy Kpaxmaia, *Keja-
THH, TparakaHT, METWILEILIION03Y, HATPUA KapOOKCHMETWIILEILIION03Y W/WIA TOJIHMBHHWINHAPPOIUIOH, MPH
JKENIAHWH UCTIONB3YIOT Pa3phIXJINTEIH, HAIPUMEP KpaxXMallbl, arap, albI'MHOBYIO KHCIIOTY WIH €¢ HATPUCBYIO
COJIb, MJIM BCIICHUBAIOIINECS CMECH; H/MIIH aOCOPOCHTHI, KPACUTEIH, OTIYIIKU U MOJICITaCTHUTEIH.

TabneTkn MOTYT OBITH FUTH MOKPHITHI IDICHKON HIIM KEIYJOYHBIM ITOKPHITHEM B COOTBETCTBHUH C XOPOIIO
W3BECTHBIMH CIICIIHAINCTaM B JaHHOU obiactu crocobamu. [loaxomsiine KOMITO3UIINN IS IEPOPATIHHOTO BBE-
JIEHUS] BKJIIOYAIOT 3G PEKTUBHOE KOJMUECTBO COCIMHEHUS HACTOSINEr0 n300peTeHnus B popme TabIeTOK, acTH-
JIOK, BOJHBIX WM MACISHBIX CYCIIEH3WH, AMCIEPTHPYEMBIX MOPOIIKOB WIHM TPAaHYI, SMYJIbCHH, TBEPIBIX WIH
MSATKHX KaICyll WIA CHPOIOB WX 3MUKCUpoB. Kommnosnunuy, nmpeaHasHaueHHbIE I MEpOPaIbHOTO HCIOIB30-
BaHUsI, TOTYYAIOT JIFOOBIM CIIOCOOOM, M3BECTHBIM CIICUANUCTAM B JTaHHOH OONACTH, IUIsl MIPUTOTOBICHUS (ap-
MAaICBTUICCKUX KOMITO3HIIMI, ¥ TAKAE KOMITO3UIIMH MOTYT COJICPKATh OJUH MK OOJIce M3 areHTOB, BEIOPAHHBIX
W3 TPYIIIEI, COCTOSIIEH U3 MOJICIACTUTENICH, BKYCOBBIX areHTOB, KPACSIIUX arcHTOB U KOHCEPBAHTOB IS MOJY-
yeHHs (papManeBTUYECKH MIPUBICKATSIBHBIX HA BUJ U NMPHUATHBIX HA BKYC IpernapaToB. TaOJIeTKu MOTYT couep-
JKaTh aKTHBHBIA HHTPEAUCHT B CMECH C HETOKCHYHBIMHU (hapMAallCBTHYCCKU MPUEMIIEMBIMU SKCITUITUCHTAMU, KO-
TOpBIC TPUTOIHBI IS TPOU3BOJICTBA TAONCTOK. TaKUMU IKCIMITMCHTAMU CIYXaT, HallpUMep, HHEPTHBIC pa3da-
BUTEJIH, TaKWE KaK KapOoHAT KaJbIWs, KapOoHAT HATpPHS, JIAKTO3a, Gocdar KambIus win Gocdar HATPHUS; CIO-
COOCTBYIOIIME TPAHYJIUPOBAHHIO WIIM Pa3pyIICHUIO areHTHI, HAIPHIMEP KyKypy3HBIH KpaxMal, Wi albrHHOBas
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KHCJIOTA; CBSA3YIOIIUE arcHTHI, HAIPUMEP KpaxMall, )KEJIATHH WA CMOJIAa aKalli{; U CMa3bIBAIOIINC arcHTHI, Ha-
NpUMep cTeapaT MarHus, CTEapHHOBAs KUCIOTAa WM TalbK. TaOleTKH MOTyT OBITH 6e3 000JO0YKH WIIM MOTYT
UMeTh 000JI0UKY, HAaHECEHHYIO M3BECTHBIMH CIIOCO0aMH, JUIS 3aMeJICHUs pa3pylieHusi U abcopOIuy B JKemy-
JOYHO-KHUIIEYHOM TPAKTE U, TEM CaMbIM, 00ECIIEUHNTh 3aMeNICHHOE ICHCTBHIE B TEUCHUE JIUTEIHHOTO IIEPHOa.
Hanpumep, MOXHO MCTIONB30BaTh MPOJIEBAIOIINNA EUCTBUE MaTepHall, TAKOW KakK TIIMIIEPUHMOHOCTEapaT WK
TIINIEPUHANCTEapar.

Komnozumun 11 mepopaibHOTO MCIOIB30BAHUSA MOTYT OBITH MPEICTABICHBI B BU/IE TBEPABIX JKEIATHHO-
BBIX KallCyJ, B KOTOPBIX aKTHBHBIM WHTPEAWEHT CMEIIAH C WHEPTHHIM TBEPIBIM BEIIECTBOM pa30aBUTENs, Ha-
npuMep, kapOoHaTta Kajblus, pocdara KaIbIUs WIK KA0JIWHA, WM B BUAC MATKUX JKCIATHUHOBBIX KaICYJ, B KO-
TOPBIX aKTUBHBII HHIPEAMEHT CMENIaH C BOJOW MM MacssHOW Cpeioi, HapruMep KOKOCOBBIM MacioM, YKHUAKAM
napa)HOM FUTH OJIUBKOBBIM MACIIOM.

HexoTopble KOMIO3WIUK Ul MHBEKIWMH MPEICTABIIOT COO0 BOIHBIE M30TOHHYECKHE PacTBOPHI HIIH
CYCIIEH3UH M CYIIIO3UTOPHHU IPEANOYTHTEIHHO TOJIyYaTh W3 JKUPHBIX IMYJIBCHH WM CyCHCH3HWH. YKa3aHHbIC
KOMITO3HIIMH MOXXHO CTEPWIJIN30BATh W/WIIM OHU MOTYT COJCP)KaTh aIbIOBAaHTHI, TAKHE KaK KOHCEPBAHTHI, CTA0HU-
JM3UPYIONINE, CMAauYNBAIOMINE W SMYJIBIPYIOIIIE areHTHI, YCKOPUTEIN PACTBOPEHUS, COJIM ISl PETyITUPOBAHUS
OCMOTHYECKOTO JaBieHus W/win Oydepsl. Kpome Toro, oHM Tarxke MOTYT comepKaTh JPYTHE TEPareBTHUECKU
[ICHHBIC BEIIECTBA. Y Ka3aHHBIE KOMIO3HUIINH MOITY9al0T, HCIOIB3Ysl OOBIYHBIE CIIOCOOBI CMEIMBAHNS, TPaHyIH-
POBaHUS WM HAHECEHHUS TIOKPBITHI COOTBETCTBEHHO M MOTYT cofepxath okodo 0,1-75%, umm comepkaTh 0KOJIO
1-50%, akTUBHOTO MHTPEIUCHTA.

[Momxoxsmire KOMIO3WIMK IS TPAHCASPMAIHHOTO IMPUMEHEHHS BKIIOYAIOT 3((EKTHBHOE KOJIUIECTBO
COCIMHEHUsI HACTOSIIETO0 M300pEeTeHUsl C TOAXOAAIMM HocuteneM. Hocurenm, moxxonsmme JUis TpaHcIep-
MaJIbHOM JOCTaBKH, BKIIOYAIOT abcopOupyemble (apMakoJOrHYecKH NPHEMIIEMbIE PAaCTBOPUTEIH, KOTOPHIE
CIIOCOOCTBYIOT IPOHMKHOBEHHUIO Yepe3 KOXKy Xo3suHa. Hampumep, TpaHcaepManbHble yCTpOWCTBa B popMe HO-
BSI30K, BKJIIOUAIONIMX ITOJEP>KUBAIOIIYIO0 OCHOBY, pe3epByap, COAEpKALIUi CoeTMHEHE Heo0sA3aTeIbHO ¢ HO-
CHUTEJIeM, He00s3aTeNbHO C KOHTPOJIHMPYIOINUM CKOPOCTh 0apbepoM JUIs TOCTaBKH COSIMHEHUS Yepe3 KOXKY XO-
3siMHA ¢ KOHTPOJIMPYEMOW U 3apaHee yCTAaHOBICHHOW CKOPOCTBIO B T€UECHHE JUIUTEIFHOI'O MPOMEXKYTKa BpeMe-
HH, ¥ CPEJICTBA [T 3aKPEIUICHHSI YCTPOHCTBA Ha KOXKE XO3SIHHA.

[Nomxoxdmirie KOMIIO3UIIMK IJIsI MECTHOTO IPUMEHEHHS, HApUMep U KOXKH WIH IS TJ1a3, BKIIOYAIOT
BOJIHBIC PACTBOPHI, CYyCIICH3UH, Ma3H, KPEMBI, TelIH WIIM PAacIblIIeMble KOMITO3UIINY, HATIPAMEP, UL TOCTaBKU C
MIOMOIIIBIO a3po30Jieil Wi T.. Takue CUCTEMBI JJIsi MECTHOH JOCTaBKH OCOOCHHO MPHUTOIHEI Ui HAHECSHUS Ha
KOXXy, HallpAMep I JICUCHHS paka KOXKH, HAIlpUMep, IS MPOPIIaKTHIECKOTO HCIIONB30BaHUSA B TIPOTHBOCOII-
HEYHBIX KpeMax, JJOChOHaX, crpesX U T.N. OHM 0COOCHHO HPUTOHBI JUIS CHOJIB30BAHUS B KOMITO3HIHUSX IS
MECTHOTO IPUMEHEHHS, BKJIIOYas KOCMETHUYCCKHE KOMIIO3WIIMH, XOPOIIO HW3BECTHBIC CHeluaincTaM. Takue
KOMITO3HITMHA MOTYT COAEpKaTh CONIOOMIN3AaTOPHI, CTAOMIM3aTOPbI, OBBIIAIOIINE TOHUYHOCTE areHThl, Oyde-
PBI ¥ KOHCEPBaHTHI.

B ToM cMmBIcIe, Kak 37ech UCTIONB30BaH TEPMUH MECTHOE IIPUMEHEHHUE, OH TaKXKe OTHOCUTCS K MHT IS~
M WJIM IPUMEHEHMSIM JUIsl BBeleHHs1 B HOC. OOBIYHO OHHM MOCTAaBIISIOTCS B ()OPME CyXMX HOPOIIKOB (MJIH OT-
JIeNBHO, B BHJE CMECH, HAIIPUMEP CYXOi CMECH C JIAaKTO30H, WM B BHUIE CMEIIAHHBIX YaCTHUI] KOMIIOHEHTOB, Ha-
npuMmep ¢ pochoaunmuaaMn) A CyXHX HOPOIIKOBBIX MHTAIATOPOB M B BHAE ad3pO30JICH, pacTbUIIEMBIX 3
KOHTEHHEpOB, HAXOMSAIINXCS MO/ AaBICHHEM, HACOCOB, CIIPEEB, aTOMai3epoB Wi HeOymaif3epoB, ¢ NCHOIB30-
BaHUEM IOIXO/IAIIECTO MPOTEIUIaHTa WK 6e3 TaKOBOTO.

Hacrosimee nzo0peTeHune Takxe o0ecrieunBaeT MmojydeHrne 0e3BOAHBIX (GapMaleBTHISCKUX KOMITO3UIIUN U
JI030BBIX (hOPM, BKJIIOYAIOIINX COEAMHEHHUS HACTOSIIIETO U300pETEHHS B KAUECTBE aKTHBHBIX HHIPEINEHTOB, TaK
KaK BOZa MOXET CIIOCOOCTBOBAThH Pa3lIOKEHUIO HEKOTOPBIX coelMHeHNH. be3Boanble (apmarieBTHUECKHE KOM-
TO3UIIMY U J030BbIe (DOPMBI HACTOSIIETO M300pPETEHNSI MOXKHO TTOJyYHTh, HCHONB3YsI O€3BOHBIC MM C HU3KUM
COJIep’)KaHUEeM BOJIBI MHTPEMEHTHI B YCIOBUSAX HU3KOH BIIQXKHOCTH. be3Bonuble (hapmaneBTHYECKHE KOMIO3HU-
IIMM MO>KHO MOJYYUTh M XPaHUTh TaKUM 00pa3oM, 4TOOBI NOJJIEp)KUBATh UX O0e3BOIHBIN XapakTep. CooTBeTCT-
BEHHO 0€3BOJIHBIE KOMITO3MIIMH YIAaKOBBIBAIOT, HCIOJB3YsI MaTepHallbl, KOTOpPhIE, KaK M3BECTHO, IPEIOTBpAIla-
0T CONPUKOCHOBEHHE C BOJIOH, TaKMe KaK Te€, YTO BKIIOYCHBI B PELENITYPHBIC CIPAaBOYHHUKH. [Ipumepsr moaxo-
JSIIAX yTIAaKOBOK BKIIFOYAIOT, HO UMH HE OTPaHUYUBAIOTCS, TEPMETUUECKH 3aMagHHYIO (OIBIY, TUIACTHKH, CIHU-
HUYHBIC JO30BBIE KOHTEHHEPHI (HalIpUMeEp, aMITyJIbl), OJMCTEpHBIEC YITAKOBKU M KOHTYPHBIE YIAKOBKH JICHTOYHO-
TO THIIA.

Hacrosimee n300pereHre oOecreuynBaceT MoJiydeHne (GpapMareBTHIeCKUX KOMIO3UIIMA M JO30BBIX (OpM,
KOTOpBIE BKITIOYAIOT OJMH WJIN O0Jilee U3 areHTOB, KOTOPHIE YMEHBIIAIOT CKOPOCTh, C KOTOPOH COeNMHEHUS Ha-
CTOSIIIETO N300pETeHNs B KAYECTBE AKTUBHBIX MHIPEANEHTOB, pa3yiaratorcs. Taknue areHTel, UMEHyeMbIe B OIHU-
caHuH "cTabmim3aTopaMu’, BKIFOYAIOT, HO IMU HE OTPaHUYMBAIOTCS, aHTUOKCHIAHTBI, TAKUE KaK aCKOPOUHOBas
kucnora, pH Oydepsr wim 6ydepHble comu U T.1.

Coenunenust popmysnsl I B cBoOogHOM opme nim B popme cosell JeMOHCTPUPYIOT LieHHbIE (hapMakoo-
THYECKUE CBOICTBA, HAPUMEP CBOMCTBO MOJYJIMPOBAHUS MPOIYLUPOBAaHMS MOMHOHM mmHBI SMN Oenka, Ha-
IpUMep, KaK IM0Ka3aHo B in Vitro  in vivo TecTax, MpeJCTaBICHHBIX B CICAYIONINX pa3zeiax, H M03TOMY MOoKa-
3aHBI IS JICUCHUS WM IS FICTIOJIF30BaHMS B Ka9ECTBE MCCIICAOBATEIFCKIX XUMHUKAIINEB, HAPUMED, B Ka4eCT-
BE€ COEIMHEHUI-30HIOB.
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Tak, B creyrolieM BapraHTe HacTosIee N300peTeHue pesiaraeT HCIO0Ib30BaHNE COSIMHEHNH (popMyIThI
(I) min ux coneii B Tepamuu. B crnenyromem BapuaHTe yKa3aHHYIO TEpalHIO BEIOMPAIOT U3 3a00JIeBaHU, KOTO-
pBIE MOXHO JICYHUTH 32 CUET MOIYIHPOBAHUS MPOIyIUPOBaHU MmoaHOH ammHbl SMN Oenka. B npyrom BapuanTte
yKa3zaHHOE 3a00JIeBaHHE BBIOMPAIOT M3 BBIIICTIPUBEIEHHOTO CIFCKA, OCOOCHHO CIIMHAIBHON MBIIICYHON aTpo-
¢bumn.

B nmpyrom BapmaHTe B HACTOAIIEM H300pETCHHH MPEUIOKEH CIocoO jiedeHus: 3a00JeBaHUM, KOTOpHIC
MOJKHO JICUHTH ITyTeM MOIYIHUPOBAHMA MPOTyIHUPOBaHMA HOTHON AmuHBEl SMN Oernka, BKIIIOYArOMINil BBEICHNE
TEpaneBTHYECKU MPUEMIIEMOTO KOIW4YecTBa coennHeHni Gopmynsl (I) mmm ux coneil Hy>KAalomeMycsl B TaKOM
JICYCHUH TalMeHTy. B crnenyromem BapuaHTe yka3zaHHOE 3a00je€BaHHE BHIOMPAIOT U3 BBIMIETIPUBEACHHOTO CIIH-
CKa, 0COOCHHO CNIMHAJIBHOW MBIIIEYHOH aTpoduu.

TakuMm 06pa3om, B CleAyIONIeM BapHaHTE HACTOSIIIEEe M300peTeHNE MpeaiaraeT HCIoJIb30BaHNE COeTUHE-
HUi Gopmyisl (I) mim ux conelt I MONydeHUs JEKapCTBEHHOTO cpelcTBa. B cienyromem BapuaHTte, yKa3aH-
HOE JICKapCTBEHHOE CPEJICTBO NpEAHA3HAYCHO IS JICUEHHsI 3a00JIeBaHMs, KOTOPOE MOJIAeTCs JIEUCHUIO ITyTeM
MOy TUPOBaHUS MPOAYIHPOBaHUs moHOW ummHEI SMN Oenka. B apyrom BapuanTe ykazaHHOE 3a00JCBaHUE
BBIOMPAIOT M3 BBIMIETIPUBEICHHOTO CIMCKA, 0COOCHHO CITUHATHHON MBIIIETHON aTpOopun.

®dapMareBTHIECKHe KOMITO3UINN WIM KOMOWHAIIMH HACTOSAIIETO N300pETEeHNS MOTYT OBITH B SIMHHIHBIX
nmo3ax okoso 1-1000 Mr akTHBHOTO WHTpeIUeHTa (MHTPEIUEHTOB) s CyOBhekTa Maccoi okoio 50-70 kr, win
okoJio 1-500 mr, uau oxoso 1-250 mr, i okojo 1-150 mr, umu oxomno 0,5-100 mr, niau okojo 1-50 Mr akTuB-
HBIX MHTpeAneHTOB. TepamneBTudecky d(QPeKTHBHBIC 03B COCOMHEHUH, (hapMalleBTHUECKHEe KOMITO3UIINN HIIN
X KOMOWHAITNH 3aBHUCAT OT BHUAA CyOBEKTa, MAacCHI TeJla, BO3pacTa M HHIANBHIYaJIbHOTO COCTOSHIS, KOHKPETHO-
TO PacCTPOWCTBA WK 3a00JIeBaHUSI, TTOMICKAIIETO JICYCHUIO, WK €T0 TSDKECTH. Bpad, KIMHUIMCT WIH BETCPU-
Hap, CIEIMAINCT B IAHHOH 00JIaCTH, CMOXET JIETKO ONpeneNuTh d(P(GEKTUBHOE KOJMYECTBO KaXK/I0TO U3 aKTHB-
HBIX WHTPEIUCHTOB, HEOOXOIMMOE UI MPEAOTBPALICHUS, JICUCHUS WM MPEKPAIICHUS Pa3BUTHUS YKa3aHHOTO
paccTpoicTBa MK 3a00JIEBaHHSI.

[IpencraBneHHBIC BEIIIE XapaKTEPUCTUKH 103 MPOJCMOHCTPUPOBAHEI B in Vitro ¥ in Vivo TECTax C HCIIOJb-
30BaHMEM MJICKOITUTAIONINX, HAIIPUMEP MBIIIEH, KPBIC, CO0AaK, 00€3bsIH WITH BBIICICHHBIX OPTaHOB, TKaHEH U UX
npemapaToB. CoeqUHEHMS HACTOSIIETO N300PETEHHUS MOXHO MMPUMEHSITH in Vitro B oopMe pacTBOPOB, HAIIPUMEP
BOJIHBIX PAaCTBOPOB, U in ViVO WIJIM SHTEPATBHO, TAPIHTEPATHHO, IPEUMYIIECTBEHHO BHYTPUBEHHO, HAIPUMeED, B
BHJIC CYCIICH3HIT WK B BOIHBIX pacTBOpax. Jl03bI in Vitro MOTYT HAXOMHUTHCS B HHTEpBane okomno 10~ u 10™ mo-
JISIPHBIX KOHIeHTpanui. TepaneBTudaecku 3QpPeKTHBHOE KOJUIECTBO in Vivo MOXKET MEHATHCS B 3aBUCUMOCTH OT
crioco0a BBeeHus, B mHTepBaie okoio 0,1-500 mr/kr, niam okoso 1-100 mr/kr.

CoequHEHHsT HACTOSIIIIET0 M300pETeHNsI MOXKHO BBOJWUTH WIIM OJHOBPEMEHHO C, WJIM JI0 WJIH TIOCIIe BBEJe-
HHS OJTHOTO WJIM OoJiee M3 JPYTrHX TeparneBTHYeCKUX areHToB. COoelMHEHHs HACTOSIIEr0 M300pETEHHS MOXKHO
BBOJIUTH OTJEIBHO, TEM K€ WJIM APYTHM CIIOCOOOM BBEICHUS, MM BMECTE B TOH ke caMol (hapMaleBTHYECKOH
KOMITO3HUITUH, YTO U APYTHE arcHTHI.

Bce ncxomHbIe MaTepHanbl, COCTABIIONINEG, PEareHThI, KUCIOTHI, OCHOBAHMUS, ICTHIPATHPYIOIIUC arcHTEHI,
PacTBOPHUTENN M KaTaJH3aTOPhl, MCIOJIB30BaHHBIE MPH CHHTE3€ COCIMHCHHMH HACTOSINEr0 M300peTeHUs, Win
SBIISTIOTCSI KOMMEPYECKH JIOCTYIHBIMH, FJIH MOTYT OBITh MOJyYEHBI CIIOCOOaMHU OPTraHWYECKOTO CHHTE3a, XOpo-
10 U3BECTHBIMU CrieIayiicTaM B manHoi oomactu (Houben-Weyl 4th Ed. 1952, Methods of Organic Synthesis,
Thieme, vol. 21). Kpome Toro, coennHeHUsT HACTOSIIETO H300PETCHUS MOYKHO TIOJYYUThH CIIOCO0aMU OpraHUde-
CKOTO CHHTE3a, U3BECTHBIMH CICIIHAIIACTaM B JAHHOW 00NIACTH, KaK MPEICTABICHO B CIEIYIONINX IpUMepax.

Ilonyyenue coequHeHu

Crnemyet MOHMMATh, YTO MPUBOAUMOE JaJee OMICAHUE, KOMOMHAIIMY 3aMECTHTENICH W/ IIEPEMECHHBIC B
M300paKCHHBIX (OPMYINax JOMYCTHMEI, TOJBKO €CITH TaKUe KOMOWHAIIMY MPUBOJAT K MONTYICHUIO CTAOMIBHBIX
COEMHEHUII.

CrnenpanucraM B JIaHHOM 00JacTH JOJDKHO OBITH XOPOIIO W3BECTHO, YTO B PACKPBITHIX Jajee CHoco0ax
(hYHKIIMOHATIBHBIC TPYIIEI MPOMEKYTOUHBIX COCTUHEHUN MOXKET IMOHATO0UTCS 3aIIUTHTD, UCIIOIB3Ys COOTBET-
CTBYIOIIWE 3alIUTHBIC IPyMIbl. Takue (GyHKIMOHANBHBIC TPYIINEI BKIFOYAIOT THAPOKCH, ()EHOI, aMUHO U Kap0o-
HOBYIO KHCNOTY. [loagxonsmue 3amuTHBIC TPYIIBL U THAPOKCH TN (eHOJIA BKITIOYAST TPUATKHUIICHIII MIIH
JTUAPUITATKWICHINI (HapuMep, TPeT-OyTHIIAMETWICHIIII, TPET-OyTHIITUGEHUICHITIIT WA TPUMETHIICHIIN ),
TeTParuAPONUPAHII, OSH3WII, 3aMEIIeHHBIN OCH3MI, MeTHI U T.11. [Tomxoasmiie 3aiuTHEIE TPYIIIBL I aMHAHO,
aMHUIMHO U TYaHHIMHO BKJIIOYAIOT TPET-0yTKapOOHWI, OSH3WIKApOOHWI U T.11. [loaxoasmmye 3auTHBIE TPYIIIEI
JUTs KapOOHOBOW KHCIJIOTHI BKJIIOYAIOT CIIOKHBIE AJIKMIIOBEIE, aPHIIOBBIC MITH aPUIIAJIKIIIOBEIE S UPEI.

3amuTHEIE TPYIIIBI MOXHO IPUCOEANHATh WM yIAIATh B COOTBETCTBHU CO CTAaHAAPTHBIMH METOIUKAMH,
KOTOPBIE XOPOIIIO U3BECTHBI CIICIIMAINCTAM B IAaHHOHW 00JIaCTH U KOTOpBIE PacKpBITHI B onucanuu. Mcnosnb3oBa-
HHUE 3allUTHBIX Tpymm noapoOHo packpsito y Green, T.W. u P.G.M. Wutz, Protective Groups in Organic Syn-
thesis (1999), 3rd Ed., Wiley. 3amuTHble TpynImbel MOTYT OBITh TakKe MOJMMEPHBIMH CMOJIAMH, TAKUMH Kak
cMona BaHra wim cMona 2-XJIopTPUTHIXIOPHIA.

CrienanucThl B TaHHOW OOJIACTH OJKHBI TAKXKE XOPOIIO TTOHUMATh, YTO XOTS TaKHe 3allUIICHHBIC MPO-
W3BOJHbBIE COCAMHEHUI HACTOSIIETO N300pETEHHNsS MOTYT caMH 1o cebe He 00anaTh (papMaKoJIOrHYecKO ak-
TUBHOCTBIO, IX MOYKHO BBOJIUTE CYOBEKTY, H IOCIE Ipolecca MeTabonn3Ma B OpraHu3Me OHH 00pa3yioT CoeIu-
HEHHS HACTOSAIICTO M300peTeHHs, KOTOpBIE SABIAIOTCA (HapMaKOIOTHYECKH aKTUBHBIMH. Takwe MpOM3BOIHBIE
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MOTYT TIO3TOMY OIHCHIBATHCS Kak "mpoiekapcTa'. Bee mposekapcTBa COSIUHEHUH HACTOSIIETO HM300pETCHUS
BKITIOYCHBI B 00HEM HACTOSIIETO H300pETCHUS.

Crienyromue cXeMbl peakinid WLTIOCTPUPYIOT CTIOCOOBI TIOMYYEHHS COSIMHEHHUI PacCMaTpUBAEMOTO H30-
Operenusi. CenUaMCTBI B JJaHHOH 00JacTH CMOTYT IOJIy9aTh YKa3aHHbIC COSIMHEHUS aHAIOTHYHBIMH CITOCO-
Oamu WK cIIocO0aMu, XOPOIIIO U3BECTHBIMH CIEIIAIMCTaM B TaHHOW 00sacTi. OOBIYHO, UCXOTHBIE KOMIIOHEH-
THI ¥ PEareHThl MOKHO IMOJIYYHTh M3 TaKUX MCTOYHHKOB, Kak Sigma Aldrich, Lancaster Synthesis, Inc., May-
bridge, Matrix Scientific, TCI, u Ftorchem USA, Strem, 1pyrux KOMMep4YeCKHX NMPOU3BOIUTENCH, NIH CHHTE3H-
pOBaTh B COOTBETCTBHH C HCTOYHHUKAMH, XOPOIIO U3BECTHBIMHU CIEITHAIIMCTAM B JAHHON 00JIaCTH, WIIH TTOJTYIHTh
criocobamu, pacKpBITBIMU B paccMaTpuBacMoM u3obperennn. A, B, X, R, Rl, Rz, R® R* umeror 3Ha4YEHUS, OTpe-
JICIICHHEBIC B ONMCAHWH, €CJIM HE yKa3aHo uHade. OOBIYHO THAIUAa30dbHEIC coeauHeHus Gopmyisl (1) HacTosmIIe-
ro U300peTeHHsI MOKHO CHHTE3UPOBATh B COOTBETCTBUH C OOIIEH MPOLEAypOil, MpeACcTaBICHHOW Ha cxeMe 1.

Re

RY
A/\

Y q »/B

(U]
OOmas cxema 1

Byxsanba, unu
3aMelueHne MepekpecTHoe
coyeTaHue Cyaykn
BrumCle-S\_Br m Cl Brww Cl B
~r — \( Vg e
N-N

- N—N
B-H A > RP
1 2

Y\ B'
RP OH dopmyna |

VcxonHbIe MaTepratsl U IPUBEIEHHOM BBIIIE CXEMBI PEAKIIMA KOMMEPUYECKH JOCTYITHBI, MIIA UX MOYKHO
MOJYYHUTh B COOTBETCTBHH CO CIIOCOOAMH, XOPOIIO W3BECTHBHIMH CIIEIMANINCTaM B JAHHOHM 00NaCTH, MM CIOCO-
O6amu, PacKpBITHIMU B onucaHuy. OOBIYHO COCTUHEHHSI HACTOSIIETO M300PETEHHS TI0JTy4aloT B COOTBETCTBHH C
BBILICNIPUBEICHHOW CXEMOM peakiuy 1 ciaeayromum o0pazom:

Juranotuanuason (1) pearupyeT B peaki[uy 3aMEIICHUS WIH B KaTAIA3UPYEMON METAJNIOM PEaKIMU Tepe-
kpectHoro couetanus (byxBanpna) co cnupToM min aMuHOM (B) 10 monydeHus THaIUA30IbHOTO MPOMEKYTOY-
HOTO coeJrHeHUs (2).

Peaknus coueTaHus, Kataau3upyeMasi IePeXoJHBIM METAIIOM, Takas Kak peakiwst Cy3yKu, MEXIy rajio-
UIHBIM COeOMHEHUEM (2) M 3aMeIIeHHBIM apIIbHBIM HIIH TeTepOapiIbHBIM COSIMHEHHEM A, TaKUM Kak 0opo-
HOBasl KUCJIOTa WJIM OOPOHATHBIA 3Up, MPUBOIUT K MonydeHuto coemuHeHus (3) dopmynsr (I) HacTosmero
M300peTeHUS.

B anprepHaTBHOM BapuaHTe, coenuHeHusT Gopmyssl (I) MOKHO CHHTE3UPOBATH B COOTBETCTBUH C OOIIEH
CXEeMOH, pacKpBITOH Ha cxeme 2.

O6mas cxema 2

nepeKkpecTHoe nepekpecTHoe
coyetaHue Cyayku coyetanue Cyaykn
] BrwuCl B B
BrwmCl Brwu Cl r
~ — \( r Cr
N—-N

8 Bo R N—N
OH 2

1 Y\ B

Rb OH dopmyna |

Hcxonubpie MaTepralisl ISl IPUBEICHHON BBIIIE CXEMBI PEaKIMU KOMMEPYECKH JOCTYITHBI, HIIH UX MOYKHO
MOJIYYUTh B COOTBETCTBHHU CO CIIOCO0aMM, XOPOIIO W3BECTHBIMH CIICIIMAINCTAaM B JaHHOW 00JIacTH, WIIM CIOCO-
06aMu, pacKpBITHIMH B onrcaHu. OOBIYHO COEIMHEHHSI HACTOSIIIETO H300pETEHNUS MOIY4aloT B COOTBETCTBUH C
MIPUBEICHHOMH BBITIE cxeMoi 2 peaknnu Cy3yKd CIeTYIOIIHM 00pa3oM:

Huranotnanmason (1) pearupyer B KaTan3upyeMol MEpEeXOAHBIMU METAJUIAMH PEaKIH IIePEKPECTHOTO
coueTaHus, Takoi kKak peakuus Cy3yku, ¢ OOpOHOBOW KHCIOTOW HIIH 3(PHPOM, MOTydasi THAIHA30IbHOE TIPOMeE-
JKyTodHOE coemuHeHue (2). TuannazonpbHOE IPOMEXYTOUHOE COeAMHEHNE (2) pearupyeT BO BTOPOH KaTallU3H-
pyeMoi METaJIOM peaKIuH IepEeKPEeCTHOTO COYeTaHus, TaKoH Kak peakuus Cy3yKH, 10 HOTy4IeHUS THagua30Ia
(3) bopmyer (I) HacTosIIIEr0 H300pETEHUS.

Coenunenust popmyiisl (I) MOXKHO TakKe MOJTYYNUTH B COOTBETCTBHU C O0LIEH MPOLEAYpOH, paCKPBITON Ha
cxeme 3.
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OOmas cxema 3

c R®
P 8 oc A ”e
P
AT o v g = T N s
Y M 2 { )/ 2
ro OH re NN
4 5
1 t-BuNO,, CuBr,
C RC
A R RY Bysoansa mmsaneuene g R
7 s \ s
Y q W/B BH Y, q »/BI'
ro N-N R N-N

3 6
opmyna |

VcxonHble MaTepranbl Ui BBHIIICTIPUBEICHHON CXEMBI peakIii KOMMEPUECKH JOCTYITHBI, WIH MX MOXKHO
MOJIYYUTh B COOTBETCTBHHU CO CIIOCOOaMM, XOPOIIO W3BECTHBIMH CIICIIMAINCTAaM B JaHHOW 0OJIAacTH, WM CIOCO-
6amMu, pacKpBITHIMH B oncaHu. OOBIYHO COCIMHEHHSI HACTOSIIIETO H300pETEHNUS MOIYy4aloT B COOTBETCTBUH C
BBILICNIPUBEICHHONW CXEMOH peakIuy 3 cieayIomuM 00pa3oM:

3aMeleHHas apuiIoM WM TeTepoapuiioM KapOOHOBasi KHCII0Ta (4) pearnpyer ¢ THApasuHKapO0THOAMUIOM
1 pochopunxiopunom c 06pazoBaHUEM aMUHOTHAANA30JBHOTO IPOMEXXYTOYHOTO coeAMHEHUS (5).

TuanuazonbHOE TNPOMEXKYTOUHOE coeAnHeHue (5) 3aTeM MOABEpraroT B3aUMOACHCTBUIO C  TpET-
oyrumauTpmiioM u CuBr, 1o momydeHus THaaua30JIbHOTO MPOMEXYTOUHOTO coeamHenus (6). TuamnazonbHOE
MPOMEKYTOYHOE CoeTUHEeHUE (6) pearupyeT B peakny 3aMeIIeHUs] WIN B KaTAIH3UPyEeMO METaJIOM PEaKInu
nepekpectHoro couetanus (byxsanpa) co ciuptom miu ¢ amuHoM (B) mo momydenus tnaauaszona (3) Gopmysst
(X) Hacrosimero n300peTeHMS.

O6mme cxeMbl 1, 2 1 3 MOXKHO OCYIIECTBUTH IIJISl PA3TUYHBIX apOMaTHYECKUX A TPYII, TaKUX KakK 3aMe-
IIeHHbIe (QeHOIbI, Ha THIIBI, TETEPOAPUIIBI U T.II., M JUIS Pa3IMYHBIX aMUHOB B rpynm, Takux Kak 3aMelIeHHbIC
AMHMHOTUIICPUANH, MUIEPUINH, UIICPa3HH, TOMOIUIICPA3HHbI, TUPPOIUIUHBI, OMIUKINYECKHE aMHHBI U T.II.,
JI0 TIOJTy4eHHs1 coeanHeHus: popmyasl (X) HacTosImero u300peTeHus. PyTHHHBIE CTpaTerny 3allUTHBIX TPy
MOT'YT HOTpeOOBaThCS AJISI ITOTYYEHHST KOHEUHBIX coetnHeHuH popmyisl (I).

Bce ncxonHble MarepHaibl, CTPOUTENbHBIC OJIOKH, PeareHTHI, KUCIOTHI, OCHOBAHMS, NETHIPATHPYIOIINE
areHThl, PACTBOPUTENH, KaTaJdM3aTOPhl M aKLENTOPHI, MCIOJIb3YEMbIE ISl CHHTE3a COCJUHEHHWH HACTOSILIETO
n300peTeH s, WITH SBISIOTCS KOMMEPYECKH TOCTYIMHBIMU WM MX MOXKHO MOJYYHTBH CIIOCOOAMH OPTaHWYECKOTO
CHHTE3a XOPOIIO W3BECTHBIMH CIICIIMAINCTaM B JaHHOI oOmactu. Kpome Toro, coemmHeHUs] HACTOSIIETO M30-
OpeTeHnsT MOXKHO TIOIYYHTH CITIOCOOaMHU OPTaHWYECKOTO CHHTE3a, N3BECTHBIMHU CIIEIIMAINCTaM B TaHHOH obiac-
TH U3 CICIYIONNX IPUMEPOB.

Crnenyromue MpUMepsl NMpeIHa3HAuCHBl U WDTIOCTPAIMK HACTOSIIETO M300PETeHHA, M UX HE CIEAyeT
paccMaTpuBaTh Kak OrpaHHYHBaONINe M3o00perenne. Temmeparypsl naHsl B rpagycax Lenscusa. Ecnu He ykasa-
HO HWHaye, BCe MPOLECCH BBITAPUBAHMS OCYILECTBISIOT NPU NOHIKCHHOM JaBJICHUH, MPEATOYTHTEIHLHO MEXITY
okono 15 mm pr.ct 1 100 MM pt.cT (= 20-133 MOap). CTpyKTypBl HOIYYSHHBIX MPOAYKTOB, ITPOMENKYTOUHBIX
COEIMHEHUH 1 MCXOAHBIX MaTEpPHAJIOB MTOATBEPKACHBI CTaHJAPTHBIMU aHAIMTHYECKUMH CIIOCO0aMHU, HaIIpuMep,
MUKpPOAHAIU30M M CIEKTPAIbHBIMH XapakTrepuctukamu, Hampumep, XKXMC, SAMP, CHN. HMcnons3oBaHsl co-
KpalleHust, KOTOpble OOBIYHO HCIIOJIB3YIOT CHEUAICTHI, CIIMCOK COKPALICHU IPUBEAEH B KOHIE AKCIICPUMEH-
TaJILHOTO pasJena.

CHHTe3 NPOMEeKYTOUHBIX COeTMHEeHU
IIpomexyrounoe coenuaenne 1. Cuare3 1-(3-meroxcu-4-(4,4,5,5-terpamermi-1,3,2-nrokcaboposan-2-

nin)ennn)-1 H-mupazona
/O&
o

B-
e

Cranus 1: (4-0poM-3-MeTOKCH(EHWIT)TUIPpa3uH

4-6pom-3-merokcuanmimd (3,0 T, 14,85 Mmoms) cycnennupyrot B koHIeHTpupoBanHoit HCI (50 mi) u mo-
Ty4eHHYI0 cMech oxnaxaaroT no 0°C Ha 6aHe co npaomM. PactBop mutpura Hatpus (1,23 r, 17,82 mmois) B 10
MJI BOJIBI OY€Hb MEUIEHHO HOOABIAIOT K peakIoHHON cMmecH. [lomydeHHass cMech CTAHOBUTCS KENTOH, 3aTeM
KOPUYHEBOH C JKENTHIMU MMOMYTHEHUSAMH, YKa3bIBAIOIMMH Ha JHa30TH3anu0. [orydeHHyI0 1Ha30HUEBYIO COIb
BeIepkuBaroT pu 0°C B TeUEHHE Yaca U 3aTeM OYeHb MEJICHHO J00aBISIIOT (OCTOPOYKHO, KpaitHe IK30TEPMHU-
qecKkasl peakius) pacTBop auruapata ximopuaa onosa (II) (10,05 r, 44,5 mmons) B korneHTpuposannoit HCI (20
Mi1). PeakiionssIil pacTBop nepememuBaroT B TeueHue 2 4 npu 0°C, 3aTem npu KOMHATHOW TeMIepaType B Te-
YeHHEe HOYM. PeakiMoHHBIN pacTBOp (GHUIBTPYIOT M (MIBTPOBAIBHYIO JIETICHIKY MPOMBIBaIOT xosonHoit H,O0,
nony4vast (4-0poM-3-MeTOKCU(EHIWI)TUIPa3HH B BHJC TBEPAOTO BEINECTBA KENTO-KopuuHeBoro msera (3,1 T,
MC: 218 [M+H")).

Cranus 2: 1-(4-6pom-3-merokcudenun)-1H-nupazon

K pactBopy (4-0poMm-3-meTokcudenmn)ruapasuna (62 r, 245 mmons) B 3taHone (310 mi1) 100aBIsIOT TET-
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pamerokcunponal (40,2 r, 245 MMoOnb) B T€4EHUE HECKOJIBKUX MHUHYT U TOIYYEHHYIO CMECh HAarpeBaloT A0
BHyTpeHHell TemnepaTypsl 70°C. Ilonyuennyro cmecs nepememusatoT npu 70°C B Tedenue 1,5 4, 3aTem Men-
JICHHO OXJIQXKJAIOT 0 KOMHATHOM TeMIeparypbl. DTaHOI YAAIAIOT B BAKYYyME U MOIyYCHHBIH OCTAaTOK CYCIICH-
qupyroT B EtOAc. TlomydeHHBIH ocTaTok HeWTpamu3yoT 1 M BogHBIM pacTBOpoM ruapokcuaa Hatpus (~700
MJI), BBI3bIBas oOpa3oBanme ocanka. /IByxdazHyto cMech QUIBTPYIOT M TOIYYSHHBIH QUIBTPAT IKCTPATHPYIOT
EtOAc, cymat Hax cynbdaroM HaTpUs U KOHIEHTPUPYIOT 10 noaydeHus 30 v 1-(4-6pom-3-merokcudennn)-1H-
IMpa30Jia B BHIE TBEPJOTO BelecTBa yepHoro npera (30 r, MC: 254 [M+H ).

Cramus 3: 1-(3-metokcu-4-(4,4,5,5-retpamerni-1,3,2-quokcabopoian-2-un)penrwn)- | H-mupazon

1-(4-6pom-3-meTokcudenmn)-1 H-mupazon (28,5 r, 113 mmonp), O6u(mmHakosaTo)audbopon (42,9 r, 169
MMOJIb), kKapOoHat kanms (15,56 r, 113 mmons), u agmykt PACl,(dppf).CH,Cl, (9,20 1, 11,26 MMO:b) 100aBISIOT
B 2 J1 KPYIJIONOHHYIO KOJOY, 3aTeM noOaBisitor auokcad (700 mu). [TonydeHHYIO peakIIMOHHYIO CMECh IPOIY-
BatoT N, u nepememnBaroT B armocdepe N, pu BHyTpeHHeH Temmeparype 84°C B Teuenne Houu. [loxyueHHyro
PCaKIMOHHYIO CMeCh (QMIIBTPYIOT Yepe3 3aMEHseMYI0 (pHIbTPOBAIBHYIO BOPOHKY U KOHIICHTPUPYIOT Ha CHIIMKA-
rene. [losydyeHHYI0 CMECh OYMINAIOT, MCIOJIB3Ysl XpomaTtorpaduueckyto koioHKY (20% EtOAc B remraHax).
Heobxoaumble ¢pakunm coOMparoT W KOHIEHTpUpYloT no mnomydenus 13,5 r 1-(3-meroxcu-4-(4,4,5,5-
terpameTni-1,3,2-mnokcaboponan-2-wmn)penmn)- 1 H-mupazona.

IIpomexxyrounoe coenuHenue 2. Cunte3 (2-(0€H3MIOKCH)-6-MeTOKCH-4-(5-MeTHIIOKCa30I-2-1T)(e-
HUT)OOPOHOBOI KUCIIOTHI

Cranus 1: Metun 3-(6eH3nnokcn)-4-0pom-5-rugpokcnoeH3oar

K cmecn metun 4-6pom-3,5-muruapokxcudensoara (18,8 r, 76 MMons) u kapOonarta kamus (5,26 T, 38,1
mmoib) B JIM® (190 mi) mobasnsitor 6enzundopomun (3,17 mi, 26,6 mmons). [Tomydennyio cMech IepeMentn-
BAaIOT B TEUCHHUE HOYH, pa30aBisroT 200 Mt Bomsl ¥ moakucisitoT a0 pH 1, MeaneHHO 100aBisis KOHICHTPHPO-
BaHHYIO XJIOPUCTOBOJOPOJHYIO KHCIOTY. [loJlydeHHBIN pacTBOp SKCTParupywT cMechio 1:1  aTHmare-
tat/mpoctoit 3¢up (6X) u 00beNUHEHHBIC SKCTPAKTHI MPOMBIBAIOT BOAOH (8X), HACKHIIIEHHBIM PAaCTBOPOM OH-
kapOOHaTa HaTpPHUs, COJIEBBIM PAaCTBOPOM, 3aTE€M CyIIAT HaJ CyIb(paToM MarHus W KOHIEHTPUPYIOT O TOIyde-
HUS TBEPJIOTO BEIIECTBA OPAHKEBOTO IBeTa. TBEpIOe BemecTBo cycnenaupyoT B DCM (200 M) u mepemern-
BalOT B TEYEHWE HOYU. TBepjoe BemecTBO (B OCHOBHOM, HempopearupoBaBmmii  4-6pom-3,5-
JTUTHIPOKCUOEH30aT) YOAISIOT (QHIIETPOBAHUEM, U MTOJIYICHHBIN QUIBTpAT KOHIEHTPUPYIOT 1O TMOTYICHHS Mac-
Jla OpaH)XeBOTO IIBETa, KOTOPOE OYMIIAIOT, UCTIONB3Ys XpoMaTorpaduieckyro kKoloHKy (80 r cumukarens, 2: 1
DCM npu 3mioupoBaHuy renTaHoM, 3aTeM amonpoanrne DCM) o nonydenust metun 3-(6eH3mnokcn)-4-0pom-
5-runpoxcudenzoara (4,66 r). MC (M+1)=337,0.

'H SIMP (400 MT'iy, x;opodopm-d) & m.1. 7,32-7,57 (M, 6H), 7,26 (x, J=1,52 T'n, 1H), 5,77 (c, 1H), 5,22 (c,
2H), 3,93 (c, 3H), a Takxe AUOCH3UINPOBAHHOTO METHUI 3,5-0uc(0eH3mIokcH )-4-o6pomben3oara (1,8 r).

Cranus 2: Meruin 3-(6en3mnokcn)-4-6poM-5-MeTOKCHOEH30aT

K cmecu metun 3-(0en3mnokcn)-4-6poM-S-ruapokcudbensoara (3,69 r, 10,94 mmonb) u kapOoHaTa Kanus
(3,03 1, 21,98 mmounp) B IM® (27 M) nobasisirotr metrwnuoauy (0,753 mi, 12,04 MMos).

[Tomy4yeHHyIO CMECh IEPEMENINBAIOT B TCUCHUE HOYH, MTOCTIE Yero ee pa30aBisIOT BOJOW U SKCTPAarupyroT
stunaneratoM (4X). OObeaMHEHHBIE DKCTPAKTHI MPOMBIBaIOT BOJoH (8X), COJEBBIM pacTBOPOM, CyIIaT Haj
cynb(}haToM MarHus W KOHIICHTPUPYIOT IO TOJIydeHHS MeTHl 3-(OeH3mIoKCH)-4-0poM-5-MeTokcnOeH3oara B
BHJIE TBEPJOTO BemecTBa 6enoro meera (3,72 r). MC (M+1) =351,1;

'H SIMP (400 MT'u, xopodopm-d) & m.1. 7,31-7,59 (m, 7H), 5,24 (c, 2H), 3,99 (c, 3H), 3,95 (c, 3H).

Cramus 3: 3-(6eH3unokcn)-4-6poM-5-MeTOKCHOESH301HAs KUCIOTa

K pactBopy metmn 3-(6eH3mokcn)-4-6pom-5-merokcnoensoar (3,72 r, 10,59 mmonb) B cmecu 1:1 Me-
OH/TT'® (50 mi1) 100aBIAIOT BOMHBIN pacTBOp ruapokcuaa Harpus (1 M, 53,0 mu, 53,0 mmois). TTocne 10 mun
JIETyYre YAAJSIOT MPH MOHWKCHHOM JaBJICHUH U TIOJYYCHHBIN pacTBOp MOAKUCIIOT 10 pH 1, mobamnss koH-
LUCHTPUPOBAHHYIO XJIOPUCTOBOJOPOIHYIO KHCIIOTY, B Pe3yJIbTaTe Yero 00pa3yercsl TBepAblid 0Ca oK OeJIoro mBe-
ta. [TomyueHHyro cMech kcTparupyrot 3tmwianetaroM (2X), 1 DCM (3X). O0beIMHCHHBIE SKCTPAKTHI TPOMBI-
BAaIOT COJICBEIM PaCTBOPOM, CYIIAT HaJ CYJb()AaTOM MarHus ¥ KOHICHTPUPYIOT J0 MOTydYeHUs 3-(0CH3MIOKCH )-4-
OpOM-5-MeTOKCHOCH30IHO KHCIOTHI B BUJIE TBEPAOTO BemecTBa oernoro 1eera (3,41 r). MC (M-1)=335,0.

'H SIMP (400 MI'w, xmopodopm-d) 3 m.a. 7,21-7,49 (M, 7TH), 5,16 (c, 2H), 3,91 (c, 3H).

Cranus 4: 3-(6en3unokcu)-4-0pom-5-meTokcu-N-(nporn-2-uH- 1 -nin)0eH3amMu

K cycnensun 3-(6eH3minokcu)-4-6poM-5-MeTokcnben3oiHoi kuciaotel (2,0 T, 5,93 MMons) u 4 Kamenb
JAM® B DCM (40 mur) menneHro mobasistor okcamnxiopun (0,57 mut, 6,52 mmons). Uepes 3 4 pacTBOpUTENH
YAAISIOT U TIOTYYeHHBIH 0CTaTOK cHOBa pacTBopsoT B DCM (10 mi). K momyueHHOMY pacTBOpY MEIJIEHHO 10-
GaBistroT cMech nponaprmwiamuna (0,46 mit, 7,12 Mmmons) u TpudTHIaMuHa (2,5 mit, 17,8 mmons) 8 DCM (2 mun).
Yepes 30 MUH TOTYYEHHBIA pacTBOP Pa30aBIIOT MPOCTHIM dupom, mpoMbiBatoT Bojoi (2X), 1 M xmopucro-
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BOJIOpOAHOHN KHcioToi (2X), BOJIOH, HACHIIIIEHHBIM PacTBOPOM OnKapOOHaTa HAaTpHs, COJIEBBIM PacTBOPOM, 3a-
TEM CylIaT HaJa Cylb(aToM MarHus U KOHICHTPUPYIOT JO TBEPIOTO BEIIECTBA XKEITOrO IBeTa. TBepaoe Bele-
CTBO TIIATEJIBHO PACTUPAIOT C JAMATHIOBBIM 3(PHUPOM W CymaT B BaKyyme IO ToJydeHus 3-(OeH3UIOKCH)-4-
O6pom-5-meTokcu-N-(ipon-2-uH- 1 -un)oenzamuna (1,88 r) B BUe TBEpAOTO BEIIeCTBa HE COBCEM OEoro nBeTa.
MC=374,0 (M+1).

Cramus 5: 2-(3-(6eH3un0KCcH)-4-0poM-5-MeTOKCU(PESHIIT)-5-METHIIOKCA3 0T

K pactBopy 3-(0en3unokcu)-4-6poM-5-meTokcu-N-(nipon-2-un-1-mn)oenzamuaa (0,455 r, 1,22 mmonb) B
muokcane (12 mim) gobasmsrot ruapun Hatpus (60 mac.%, 0,146 T, 3,65 MMONB) U MOIYYEHHYIO CMECh Harpena-
IOT C 0OpaTHBIM XOJIOMMJIBHUKOM B TedeHHE 6 4. [1ony4eHHYI0 CMECh OXJIAXKIAIOT 10 KOMHATHON TeMITEpaTypHI,
racsrt, MEIJICHHO J00aByIsAs BOY, W Pa30aBIIOT 3THIANETaTOM. [10ydeHHYI0 CMECh TIPOMBIBAIOT BOJIOM, HACKI-
IICHHBIM PACTBOPOM OMKapOOHAaTa HATPHs, COJNIEBBIM PACTBOPOM, 3aT€M CYIIAT HAJ CyNlb()aToOM MarHus U KOH-
neHTpHupyoT. Mcmons3ys duem-xpomarorpaduueckyro o6padotky (12 r cunmkarens, 2% stunanerat 8 DCM)
nony4arT 2-(3-(0eH3mnokcn)-4-0poM-5-metokcudennn)-5-metmnokcazon (198 Mr) B BuIe TBEpIOro BelIeCcTBa
He coBceM Oenoro 1Beta. MC=374 (M+1).

'H SIMP (400 MI'u, xnopodopm-d) 8 M.z 7,55 (1, J=7,58 ', 2H), 7,43 (1, J=7,33 I'n, 2H), 7,32-7,39 (M,
2H), 7,27 (», J=2,02 I'u, 1H), 6,89 (1, J=1,01 I'u, 1H), 5,27 (¢, 2H), 4,02 (c, 3H), 2,44 (n, J=1,52 ', 3H).

Cramus 6: (2-(0eH3MIOKCH)-6-MeTOKCH-4-(5-MeTHokca3o-2-ui)peHunn)00poHoBast KUCIOTa

K mepememmBaeMomy pactBopy 2-(3-(6eH3mII0KCH )-4-0pOoM-5-MeToKcHbeHn)-5-MeTrnokcaszomna (197 wmr,
0,526 mMomnp) B TT'® (1,3 M), oxnaxkaenHomy 1o -78°C, nobasmisiroT H-OyTwutaid (2,5 M B rekcanax, 232
MK, 0,579 MMounb). [TomydeHHBIH pacTBOp MEpEeMENINBAIOT B T€UEHUE 15 MUH, TOCe 4ero M00aBIsSIOT TpUMe-
tunodopar (235 mxi, 2,11 MMOB) ¥ TIOMYy4eHHBIH PACTBOP OCTaBJSIIOT MEUICHHO HArpeBaThCs 10 KOMHATHOW
TEeMIepaTyphl B TeueHHue HouH. Peakmmto racst, nobdasmsist 0,1 M HCL, u pa30aBisroT 3THIaeTaToM, IPOMEIBA-
FOT BOJIOW, COJICBBIM pPACTBOPOM, CYIIAT HAJ Cyab(paroM MarHds M KOHIICHTpUPYIOT. Mcmonp3ys duiem-
xpomarorpadudaeckyro oopadortky (12 r cumkarens, 0-100% stunanerar 8 DCM, 6oee 30 00beMOB KOJIOHKH),
nony4arT (2-(0eH3UIOKCH)-6-MeTOKCU-4-(5-MeTHIIOKCa301-2-1m1)(heHIT)00pPOHOBYIO KUCIOTY (63 Mr) B BHE
nieHsl Oenoro nsera. MC=340,1 (M+1).

'H aMP (400 MTI'1, xmopodopm-d) & m.a. 7,28-7,46 (M, SH), 7,25 (m, J=1,01 T'u, 1H), 7,08 (mwup. c, 1H),
6,85 (m, J=1,01 I'y, 1H), 5,17 (c, 2H), 3,95 (c, 3H), 2,38 (1, J=1,52 ', 3H).

I[Ipomexxyrounoe  coemumuenue 3. Cunres  Tper-OyTmi(3-merokcu-4-(4,4,5,5-terpamerun-1,3,2-
Jmokcadbopoan-2-miheHOKC ) ITMMETUIICHIIaHa

5
B

>\ o
~So o
!
Cranus 1: (4-6poM-3-mMeTokcudeHoken) (TpeT-0yThit) TUMeTHIICHIIaH

4-6pom-3-metokcudenoin (254 r, 1251 mmois) pactBopsitor B DCM (2500 M) u o6pabarsiBator DIPEA
(437 w1, 2502 MMomb) B aTMOcdepe a3oTa, 100aBIsIoT TpeT-OyTuinxnopanmerwicunan (198 r, 1314 MmMons), u
MOJIYYCHHYIO PEaKIIHOHHYIO CMECh ITEPEMELINBAIOT IPH KOMHATHOM TeMIlepaTrype B Teuenue Houn. CrIpoii mpo-
IYKT pa30aBisiiOT BOJION M OpPraHUYECKHH CIION SKCTPAarupyroT, 3aTeM CyIIaT HaJ Cyab(paToM HaTpHs U KOHIIEH-
TPUPYIOT.

Cramus 2: tper-Oytun(3-metokcu-4-(4,4,5,5-rerpamernn-1,3,2-nnoxcadboponan-2-wi)hEeHOKCH ) TMMETHIT-
CHJIaH

A30T 0apOOTHPYIOT Yepe3 TepeMentuBaeMylo cMmech arerata kamus (392 1, 3999 mmouns), (4-6pom-3-
METOKCU(pEHOKCH) (TpeT-OyTmin) mumetwicuiana (472 v, 1250 mmons), 4,4,4'4'5,5,5',5'-okramernn-2,2'-
6u(1,3,2-muoxcabopomnana) (381 r, 1499 mmomns), DPPF (55,4 T, 100 mmoup) u annykra PACl,(dppf).CH,Cl, (82
r, 100 Mmmons) B arokcane (4500 mi). [TonydeHHYIO peakIMOHHYIO0 CMeCh MEJIJICHHO HarpeBaloT 10 BHYTPEHHEH
Temnepatypsl 69°C, 3aTeM OCTaBISAIOT MpU nepeMerrBaHuy npu 69°C B TeueHue 16 4 nepen TeM, Kak MeAJICH-
HO oxJakaaroT B TedeHue yaca 1o 20°C. [ToayueHHy0 peakuMOHHYIO cMech (DMIIBTPYIOT Yepe3 LEIHT, IIPOMBbI-
BatoT EtOAcC u pacTBOpUTENb YAQISIOT B BaKyyMe, MOJydasi rejib 4epHoro IBera. ChIpoi resib pacTBOPSIOT B
DCM, o6pabatsBator DIPEA (90 mi1) n TpeT-OyTrixnopanmetwicuiaanoM (70 T) U HOIyYEHHYIO CMECh OCTaB-
JSIFOT TIPY NIepeMEIIMBaHUM NPU KOMHATHOW TeMIlepaTrype B TedeHne Houu. IlosrydeHHYI0 cMech pa30aBIsioT
BoJ10# (1 1) 1 coneBbIM pacTBopoM (1 1) n nepememuBator B Teuenue 30 Mun. Opranudeckne Gaspl BHACISIOT,
CyImaT HaJl Cyiab(paToM HATpHs, GUIBTPYIOT U KOHIEHTPUPYIOT B Bakyyme. ChIpoii MaTepran abcopOupyroT Ha
CUJIMKareJie ¥ OYHMINAIOT, HCIIONB3Ys (iem-xpomaTorpaduro Ha cunkarese, ncnoin3ys 20% EtOAc B renranax
(+1% TEA) B xauecTBe 3JI0O€HTA, NOJy4as CHIPOH MPOIYKT B BHJIE MOJIYTBEPJOTO BEIISCTBA YEPHOTO IIBETA.
CrIpoii MaTepra CHOBa aOCOPOMPYIOT Ha CHITMKATeJIe U OYHIIAIOT, UCTIONB3Ys (IIeI-XpoMaTorpadrio Ha CHUITH-
karene, ucnonb3ys 10%EtOAc B renranax (+1% TEA) B kauecTBe »JII0€HTA, TIOTydasi yKa3aHHOE B 3aTOJIOBKE
COEIMHEHHE B BHJIE Macla.
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IIpomexxyrounoe coemmuenue 4.  S-bpom-N-metwmin-N-(2,2,6,6-TeTpamMeTunnunepunns-4-mn)-1,3 4-
THAAUA30JI-2-aMHH

K mepememmBaemomy pacTtBopy 2,5-mubpom-1,3,4-tmamuazona (2,975 1, 12,2 mmoms) u N,2,2.6,6-
neHTaMeTHnunepuauH-4-amuna (2,493 r, 14,64 mmorns) B muokcane (40 mi) nodasmsror DIPEA (10,65 mu, 61
MMOJIb) ¥ TIOJy4€HHYIO CMECh KHUIIATAT C 00paTHBIM XoJdoaniIbHUKOM npu 120°C B Teuenue 16 u. [lomyuennyro
PCaKIIMOHHYIO0 CMECh OXJIAXIAI0T 0 KOMHATHOHN TeMIlepaTypsl, 3aTeM (QUIBTPYIOT B BAKyyMe, TIPOMEIBAIOT JIU-
OKCAaHOM, ¥ TIOJYYCHHBIH (UIBTPAT KOHIICHTPUPYIOT B BaKyyMe, IOJTy4asi CRIpOH MPOIYKT B BHJIE Macia po30-
BOTO/KpacHoro 1BeTa. ChIpoil MaTepualn OYHIIAIOT, UCTIONB3Ys (iren-xpoMaTorpaduio Ha CHIUKarese, UCIoib-
3ys 3% [7 M NH; 8 MeOH]/DCM B kauecTBe 2MIIOCHTA, MOMyYas yKa3aHHOE B 3ar0JOBKE COCIWHEHHE B BUC
TBEPAOTO BEIIeCTBAa PO30BOTo/KpacHOTO mBera (2,924 1, 72% BBIX0M). XKX-MC: R 0,70 Mmun; MC m/z 335,2
[M+2H]" [Cnioco6 Al.

'H SIMP (400 MI't, IMCO-dg) & m.1. 4,13-4,03 (m, 1H), 2,92 (¢, 3H), 1,57 (ax, J=12,13, 3,54 T'u, 2H),
1,39 (t, J=12,13 I'm, 2H), 1,26 (mmp. c, 1H), 1,16 (¢, 6H), 1,06 (c, 6H). XKX-MC: R, 1,12 mun; MC m/z 335,2
[M+H]" [Cnoco6 B].

Hcnonp3ys cnoco0 moaydeHus MPOMEKYyTOUYHOT'O COSTUHEHUS 4, UCTIONB3Ysl COOTBETCTBYIOIINE HCXOTHBIC

MaTepHraJibl NOJYYAIOT CICAYIOIHNC MPOMCIKYTOIHBIC COCTUHCHUSA!
KXMC M+1, Re,

IIpoMeXy TOYHOE CoennHeHMe H AMP 400 MI'n
Crioco®
‘H AMP (400 MTI'y, IMCO-dg) &
N-Boc
Br\«SYN/ﬁ M.m. 3,70-3,58 (M, 2H), 3,58-
N-N

. 377,0 1,151 3,45 (M, 2H), 3,30 (m,

2
(3aR, 6asS) -Tper-6yTun (5-6pom-1,3,4- MuH. D J=12,13 Tu, 2H), 3,18 (mm,
THaguasoJI-2-Wl) FreKcarnnponuppodio [3, 4- J=11,12, 3,54 Tu, 2H), 3,02

c]oupporn-2 (1H) kapOorcunarT (mmp. c, 2H), 1,39 (c, 9H)

H AMP (400 MI'n, [OMCO-ds) &
HNQ— M.o. 4,08 (vr, J=12,32, 3,35

ru, 1H), 2,92 (c, 3H), 1,57
ar/L\N'N 335,72, 0,72 , Ve 2, (c, 3H), 1,

6 (zm, J=12,38, 3,28 Tu, 2H),
5- -N- -N-(1,2,2,6, 6= . D
SpoM-N-Me T (1,2,2,6, 1,39 (v, J=12,13 Twu, 2H),

neHTaMeTuianminepugua-4-umn) -1, 3, 4- 1,26

(mmp. c, 1H), 1,16 (c,
THagMa30JI—2-aMrH 6H) 1,06 (c, 6H)

IIpumeps! cuHTE3a
Mpumep 1. Cunres  5-(2-merokcu-4-(1H-nmpazon-1-nm)penmn)-N-metnin-N-(2,2,6,6-reTpameTHII-
nunepunuH-4-un)-1,3,4-tnagua3on-2-aMuHa

\N
o
N

QT
K nepememmBaemoit cycnensun 1-(3-metokcu-4-(4,4,5,5-terpamerui-1,3,2-nuokcadboponan-2-wun)penun)-
1H-mupasona (mpomexyrounoe coemunenue 1) (297 wmr, 0,990 mmoms) m 5-OpoM-N-metmn-N-(2,2,6,6-
TeTpaMeTHINUIEepUanH-4-11)-1,3,4-Tnamnazon-2-aMmuaa  (npomexxyrounoe coexunenue 4) (300 mr, 0,900
MMoJIb) B iuokcane (4 mi) mobasnstor PA(PPh;), (52 mr, 0.045 mmous), 3ateM pactBop Na,CO; (191 wmr, 1,800
mMoub) B Boze (1 mi). [lomydenHyro cMech IpOAyBaroT a30TOM, T€PMETH3NPYIOT U HarpesaroT npu 120°C B Te-
yerue 30 MHMH B YCIIOBHSIX MHKPOBOJHOBOTO 0OiydeHHs. [loydeHHYIO pEakIMOHHYIO CMECh pa30aBIIsIIOT
EtOAc (100 mur) u mpombiBatoT Bomoit (50 mur). Oprarndeckue ¢asbl pa3faessoT, cymaTt Hagq MgSO, u GuibT-
pytot. IlonydeHHBIH QUIBTPAT KOHICHTPUPYIOT B BaKyyMe, HOIydas CHIPOHW MPOAYKT B BHAE Macia >KEITOTO
nBera. CpIpoil MaTepwall TpeIBapHUTEIHLHO a0COPOMPYIOT Ha CHIIMKArejle W OYHIIAIOT, HCIOJB3Yys (hier-
xpomarorpaduio Ha cuimkarene, ucnonbdysa 2,5% [7 M NH; 8 MeOH]/DCM B kauecTBe 3JIIOCHTA, HOTydas
CTEKI000pa3HOe TBEPAOE BEIIECTBO OJIETHO-KOPHUHEBOTO IIBETa, KOTOpoe cHOBa pacTBopsaioT B MeOH (10 mur)
n nobasmsroT SiliaMetS DMT (0,52 mmons/T, 433 Mr). [lomydeHHy0 CYCIIEH3HIO TIOMENIAIOT B Imelikep Ha 2,5 9,
3areM SiliaMetS DMT ynanstor ¢uibTpoBaHieM, U TOJNydeHHBIH (QUIBTPAT KOHLIEHTPUPYIOT B BaKyyMe, IOJTy-
Yasi Macllo OpaHKeBo/KopudHeBoro ngera. Cripoe Macyio cHoBa pacTBopsitoT B MeOH u 3arpysxaror B 10 r kap-
tpumk SCX (mpensapurensHo yBnaxuneHHbIH MeOH). Kaptpumk npomsiBator MeOH (40 mut), 3aTeM KOpPOTKO
npombeiBatoT 7 M NH; B MeOH (40 mut). MeOH/NH; yaansroT B Bakyyme, HOJIy4asi CTCKIOO0pa3HOE TBEPIOC
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BEILECTBO 0JIeTHO-OPaHKEBOT0/KOPUYHEBOTO I1BeTa. ChIpoe CTEKII000pa3HOe TBEPAOE BEIECTBO CHOBA OYHMINA-
10T, UCHOJB3Yysl Macc-ynpasiseMyto npenapatuBHyto BOXKX B ocHoBHbIX ycnoBusx (5 MM NH,OH), nonyuas
YKa3aHHOE B 3aroJIOBKE COEIMHCHHE B BUAE CTEKIOOOPAa3HOTO TBEPJOTrO BEIECTBA OJIEIHO-PO30BOTO IIBETA
(0,185 T, 48% BBIXOM). XKX-MC: R, 1,53 Mum; MC m/z 427,3 [M+H]" [Crioco6 B].

'H SIMP (400 MI'u, IMCO-dg) & m.z1. 8,64 (1, J=2,53 T, 1H), 8,19 (n, J=8,59 I'u, 1H), 7,80 (x, J=1,52
I'u, 1H), 7,65 (m, J=2,02 I'y, 1H), 7,59 (ax, J=8,59, 2,02 I'u, 1H), 6,60 (na, J=2,53, 1,52 I'u, 1H), 4,36 (T,
J=12,38, 3,28 I'n, 1H), 4,04 (¢, 3H), 2,99 (c, 3H), 1,61 (an, J=12,13, 3,03 I'u, 2H), 1,42 (1, J=12,38 I'y, 2H),
1,29 (mmp. ¢, 1H), 1,22 (c, 6H), 1,09 (c, 6H). HR-MC: R, 1,54 mum; MC m/z 427,2260 [M+H]" [Crioco6 C].

Hcnonp3ys crocob mpumMepa 1, HCHONb3ysl COOTBETCTBYIOIINE UCXOAHBIE MATECPHAIIBI, TOIYUalOT CIEAYIO-
M€ COCAVHECHUS:

KXMC M+1, R,
IprMep CoenuHeHne H AMP 400 Mru
Cnoco®

‘H AMP (400 MI'my, IMCO-ds) & M.m. 9,97
(m1p. ¢, 1H), 8,14-8,11 (m, 1H),

\ NH
N
ﬁé& .
Lo 7,92-7,85 (M, 2H), 7,76 (m, J=8,59

) o 397,2, 0,52 |ru, 1H), 7,18-7,11 (M, 2H), 4,29-4,20
6- (5- (MeTyi1 (2,2,6, 6- wuu. D (M, 1H), 3,0l (¢, 3H), 1,64 (om,
TeTpaMe TYIIIMIePUIH- 4-1J1) aMuHo-1, 3, 4— J=12,13, 3,03 TIu, 2H), 1,44 (r,
TManMasoi-2-1i) HabTa muH-2-0J J=12,13 T'u, 2H), 1,22 (c, 6H), 1,09

(c, 6H)

g AMP (400 MI, [OMCO-d¢) & m.m. 8,97
(¢, 1H), 8,06 (m, oJ=7,58 Tu, 1H),
7,86-7,81 (M, 1H), 7,73 (rm, J=7,71,
412, 3, 0,60|1,26 Tu, 1H), 7,54-7,46 (M, 1H), 4,40

MUH. D (r, 512,38 Tu, 1H), 4,14 (c, 3H),
5- (2-MeTOKCUXMHOIMH-3-1J1) ~N-MeTrjI-N-
3,02 (c, 3H), 1,65 (m, J=9,60 I'uy, 2H),
(2,2,6, 6-TeTpaMe TWJINUIEePUOINH-4-1JT) —
1,48 (r, J=11,87 TIwu, 2H), 1,25 (c,

6H), 1,12 (c, 6€H)

\N NH 1
H AMP (400 MI'u, JMCO-dg) & m.m. 8,64
s~
N
N

(¢, 1H), 7,97 (m, J=8,08 I'u, 1H), 7,87

a:f: 411, 3, 0,59 (m, J=8,08 Twu, 1H), 7,59-7,49 (u,

4 |

1,3, 4-THannaso-2-aM1H

MuH. D 2H), 7,41 (tm, J=7,45, 1,26 Tu, 1H),
4,44 (mp. ¢, 1H), 4,05 (c, 3H), 3,03
(¢, 3H), 1,80-1,02 (br, m,, 16H)

5- (3-MeTOoKCHHabTaIMH-2-1J1) ~N-Me THJI-N—
(2,2,6, 6-TeTpaMe TUJIIMIIEPUIVH- 4 ~1JT) —

1,3,4-Trannasoll-2-aMuH

H AMP (400 MI'u, OMCO-d¢) & M.m. 8,64

f("q— (1, J=2,53 Tm, 1H), 8,19 (m, J=8,59
s

@:H." Tu, 1H), 7,80 (m, J=1,52 I'u, 1H), 7,65
N o

No,

(m, J=2,02 I'u, 1H), 7,59 (om, J=8,59
QJ | 427, 3, 0,55 ’ ’ ’ ’ ’ r Y 14 ’
5 2,02 TIu, 1H), 6,63-6,59 (M, 1H),
5- (2-MeTokcu-4- (1H-iupazos-1- MyH. D

4,43-4,32 (M, 1H), 4,04 (c, 3H), 2,99

wi) benusr) -N- (2,2, 6, 6—
(¢, 3H), 1,63 (m, J=11,12 Tu, 2H),

1,43 (v, J=10,11 Ty, 2H), 1,23 (ump.

TeTpaMe Tulnuiepunud-4-wmn) -1, 3, 4-

THaInas30Ji—2—aMuH
c, 6H), 1,10 (mmup. c, 6H)

/

Cramus 1:  3-merokcu-4-(5-(metuin(2,2,6,6-TeTpaMeTHIINHATICPUAHH-4-1J1)aMHiHO )- 1,3 ,4-THaqua3on-2-
nin)enon

K nepememmuBaemoii cycrensuu Ttper-Oyrmi(3-merokcu-4-(4,4,5,5-rerpameri-1,3,2-mrokcabopoias-2-
wi)deHokcn)quMeTwIcIana (mpomexyroutoe coenunenue 3) (3,28 r, 9,00 mmonb) n 5-6pom-N-meTri-N-
(2,2,6,6-terpamernnnuniepuanH-4-min)-1,3 ,4-tuaguazon-2-amuaa (nmpoMmexyTtoynoe coemunenue 4) (1 r, 6,00
MMOJIb) B mUOKcaHe (48 M) B atmocepe azota nmobasisror Pd(PPh), (0,347 1, 0,30 MMOIIB), 3aTeM OOABIISIOT
pactBop Na,CO; (1,272 1, 12,00 mmoins) B Boge (12 mu). TlonydeHHYIO0 cMeCh KHIIATAT ¢ 0OPaTHBIM XOJIO b~
HukoM npu 120°C B tedenue 18 u. IloyueHHYI0 peakMOHHYIO CMECh OXIAXKAAOT 10 KOMHATHOM TeMIepaTy-
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phL, 3ateM pazbaBisitoT EtOAc (150 M) u mpomeiBarot Bopoit (100 mu). Opranmueckue (as3pl pa3nestoT U BOI-
Hylo ¢a3zy cHoa skcrparupyor EtOAc (150 mi). OO0bennHenHble opranndeckue (aspl cymar Hag MgSO,,
(UIBTPYIOT M TOXYYEHHBIH (QIIBTPAT KOHICHTPUPYIOT B BAKyyMe, IOJTydasi MacISTHICTBIA OCTaTOK KOPHYHEBO-
ro nBeta. [ToryaeHnsIit octaTok cycrieHnupyioT B EtOAc (10 mi1) 1 06pabaThIBalOT YIbTPa3BYKOM, 3aTEM ITOJTY-
YEHHYIO CYCHEH3HMIO (MIBTPYIOT B BaKyyMe, IOJIydas CBIPOW MPOAYKT B BHIE TBEPAOTO BEIIECTBA HE COBCEM
6emoro mBeta. ChIpyI0 CMECh OYHMINAIOT, HUCTIONB3YS (ueni-xpomartorpaduio, ucrmonszys 3% [7 M NH; B Me-
OH]/DCM B kauecTBe 3JI0€HTAa, TToJy4as yKa3aHHOE B 3ar0JIOBKE COSIMHEHUE B BUJIE CTEKIIO00PA3HOTO TBEPIO-
ro BemecTBa 61exHO xenToro meera (0,534 r, 23% Bexom). KX-MC: R, 0,75 mun; MC m/z 377,3 [M+H]"
[Crocob A].

'H SIMP (400 MT'1, IMCO-dg) & m.1. 9,99 (wmp. ¢, 1H), 7,88 (1, J=8,59 ', 1H), 6,54 (1, J=2,53 ', 1H),
6,50 (mm, J=8,34, 2,27 T'u, 1H), 4,34-4,25 (m, 1H), 3,86 (c, 3H), 2,94 (c, 3H), 1,59 (nx, J=11,62, 3,03 I'u, 2H),
1,40 (1, J=12,38 I';, 2H), 1,26 (ump. ¢, 1H), 1,20 (c, 6H), 1,08 (c, 6H).

Cramust  2:  3-merokcu-4-(5-(metmin(2,2,6,6-TeTpaMeTHINMNIEPUIUH-4-11)aMUHO)- 1,3 ,4-THaguazomn-2-
win)denun TpudpTopMeTaHCyIb(POHAT

[lepememmBaeMy0  cycneH3mr  3-MeTokcu-4-(5-(metmi(2,2,6,6-TeTpaMeTHIITUIICPU INH-4 -HJT)aMUHO )-
1,3,4-tnagnazon-2-un)dpenona (533 mr, 1,416 mmons) u TEA (493 Mk, 3,540 mmoinp) B DCM (15 mur) B aTMo-
chepe azora oxymaxkmaror Ha OaHe co JpaoM W goOamisior  1,1,1-tpudTop-N-denmn-N-
((rpudropmermn)cynbhormn)Merancyabhoramu (531 mr, 1,486 mmonn). [lodydeHHyI0 CMECh TIEpEeMENTUBAIOT
TIPH TeMIIepatype JeAsHol Oanu B TedeHue 10 MuH, 3aTeM NpH KOMHATHON TemnepaTtype B Tedenne 18 4. [Tomy-
YEeHHYIO PeaKIMOHHYI0 cMech pazbanisitoTr DCM (35 i) M MpOMBIBAIOT HACHIIIIEHHBIM BOAHBIM pacTBopoM Na-
HCO; (20 mm). Opraamdeckue (a3pl pa3felsioT, UCIONb3Ys pa3feNiuTeNb Ga3, U KOHIEHTPUPYIOT B BaKyyMe,
HoJTy4asi CBIpOi IMPOAYKT B BUJE TBEPAOTO BeliecTsa Oenoro 1nsera. CrIpoid MPOIyKT IpeIBapUTEIbHO abcopou-
PYIOT Ha CHJIMKareje M OYMINAIOT, UCTIONB3Ys (uIem-XpoMaTorpaduio Ha CHIMKarese, UCIoib3ys rpagueHt 0-
10% MeOH/DCM B Teuenue 18 MuH, mosmydas yKa3aHHOE B 3ar0JIOBKE COSIMHEHHUE B BHJIE TBEPJOTO BELIECTBA
6neHoO xentoro useta (0,577 T, 77% Bexoxn). XKX-MC: R, 1,12 Mus; MC m/z 509,3 [M+H]" [Crioco6 A].

'H SIMP (400 MT'ti, IMCO-d¢) & m.z1. 8,24 (z, J=8,59 ', 1H), 7,42 (n, J=2,53 I'n, 1H), 7,21 (mn, J=8,84,
2,27 T'u, 1H), 4,44-4,33 (m, 1H), 4,00 (c, 3H), 2,99 (c, 3H), 1,62 (1, J=9,60 I'ny, 2H), 1,43 (1, J=11,62 I'n, 2H),
1,28 (ummp. ¢, 1H), 1,22 (c, 6H), 1,09 (c, 6H).

Cramqus 3: 5-(2-merokcu-4-(1-metmi- 1 H-nupazon-4-nn)pennn)-N-metmin-N-(2,2,6,6-TeTpaMeTHII-
nunepuauH-4-mi)-1,3,4-tnagua3on-2-aMuH

K  mepememmBaemomy  pactBopy  l-mermn-4-(4,4,5,5-trerpamermi-1,3,2-nunokcaboponan-2-mm)-1H-
mupazona (177  wmr, 0,849 wmmons) w  TpudTopMeraHcynbpoHata  3-merokcu-4-(5-(mernn(2,2,6,6-
TeTpaMeTHIUICPUINH-4-11)aMuHO)- 1,3 4-trannazon-2-un)permna (332 mr, 0,653 Mmmomns) B quokcane (4 M)
nobasnstor PA(PPh;), (38 mr, 0,033 mmonb) 3aTem pactBop Na,CO; (208 mr, 1,958 mmons) B Boae (1 mu). Ilo-
Jy4EHHYI0 CMECh MPOIYBAIOT a30TOM, FepMeTH3HpYIOT U HarpeBatoT mnpu 120°C B Teuenue 30 MUH B yCIOBUSAX
MHKPOBOJIHOBOTO 00ydeHMs. [lomydeHHyl0 peakunoHHylo cMech pazbasisiror EtOAc (100 mMi1) 1 mpoMbIBatoT
Boz0# (50 mur). Opranmdeckue ¢asbl pa3aersitoT, cymat Hag MgSO4 u unbrpyror. K nonmydenHomMy dunbTpary
nobasisror SiliaMetS DMT (541 mr, 0,61 MMons/T, 0,33 MMOJIb) U TIOJIy4EHHYIO CYCIIEH3HUIO NEPEMELINBAIOT
Ipu KOMHaTHOH Temneparype B TedeHue 18 u. SiliaMetS DMT yapansior, ucnonb3yst BaKyyMHYIO (QHIIBTpaLuIo,
npomeiBatoT EtOAc, n nomyueHHBIH (GMIbTpaT KOHIEHTPUPYIOT B BaKyyMe, HOJydasl CHIPOW MPOIYKT B BHIC
TBEPAOTO BelIecTBa OJeAHO XkeaToro 1BeTa. ChIpoil MaTepuan nepekpucraum3oBbBatoT 13 MeOH (3 mur), mo-
JMydas yKa3aHHOE B 3arOJIOBKE COCTUMHEHHE B BHIE TBepHoro BemiectBa Oenoro msera (0,166 r, 57% BbIxox).
JKX-MC: R, 0,86 mun; MC m/z 441,4 [M+H]" [Crioco6 Al.

'H SIMP (400 MT', IMCO-dg) & m.z1. 8,27 (¢, 1H), 8,05 (1, J=8,08 T, 1H), 7,98 (c, 1H), 7,37 (n, J=1,52
I'u, 1H), 7,29 (ax, J=8,59, 1,52 I', 1H), 4,35 (11, J=12,38, 3,28 ', 1H), 3,99 (c, 3H), 3,88 (¢, 3H), 2,97 (¢, 3H),
1,61 (om, J=11,87, 3,28 I'y, 2H), 1,41 (1, J=12,13 I', 2H), 1,26 (¢, 1H), 1,21 (¢, 6H), 1,09 (¢, 6H), LC-MS: R,
1,60 mun.; XKX-MC: R, 1,60 mun; MC m/z 440,4 [M+H]+ [Cnoco6 B]. HR-MC: R, 1,43 mun; MC m/z 441,2419
[M+H]" [Croco6 C].

Hcnonp3yst crocob npumMepa 6, HCHOIIB3YysI COOTBETCTBYIOIINE UCXOMHBIE MaTepHalIbl, OIYy4YaroT CIeayIo-
M€ COSANHEHHUS:
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OH

KXMC M+1,
IlprmMep CoenuHeHNne “H AMP 400 Mrig
R., Cnioco©
\NQH I AMP (400 MI'h, IMCO-de) & M.z. 13,03
N (mvp. <, 1H), 8,32 (mmp. c, 1H), 8,05
N
o (m, J=8,08 Tu, 2H), 7,41 (m, J=1,52 Iw,
W
; N ! 427,3, 0,51 |1H), 7,34 (mm, J=8,08, 1,52 T'uy, 1H), 4,35
5- (2-MeTokcH (1H-mmpasomn-4-wi) benm) - | MAH. D (rr, J=12,44, 2,97 T'u, 1H), 4,00 (c, 3H),
N-MeTun-N- (2,2, 6, 6- 2,98 (¢, 3H), 1,61 (mm, J=11,87, 3,28
TeTpaMe THInuIepunuH-4-ui) -1, 3, 4— T'u, 2H), 1,47-1,36 (M, 2H), 1,27 (uup.
TUaIas30JI-2 - aMuH c, 1H), 1,21 (¢, 6H), 1,09 (c, 6H)
IH AMP (400 MI'm, IMCO-ds) & M.m. 8,19 (m,
\‘C;"" J=8,08 Tm, 1H), 7,80 (m, J=7,07 Tu, 1H),
N-
=, 7,48 (m, J-1,52 TIu, 1H), 7,44 (&g,
v
oﬁj@; J=8,08, 1,52 Tu, 1H), 6,83 (&, J=2,02
|
. N 4e8,4, 0,48 |1u, 1H), 6,67 (mm, J=7,07, 2,02 Tu, 1H),
4- (3-meTOoKCU-4- (5-MeTun (2,2, 6, 6— muH. D 4,44-4,34 (M, 1H), 4,05 (c, 3H), 3,47
TeTpaMe THIIIUIIePUAVH- 4~ 1JT) aMUHO— (c, 3H), 2,99 (c, 3H), 1,61 (mm, J=12,13,
1,3, 4-Tuammasos-2-uin) beHui) -1- 3,03 T'u, 2H), 1,42 (v, J=12,13 Tu, 2H),
MeTunupuana-2 (1H) —oH 1,28 (mmp. ¢, 1H), 1,22 (c, 6H), 1,09
(c, 6H)
“H sMP (400 MI'u, JIMCO-dg) & mM.m. 11,93
:(NQH (mp. ¢, 1H), 8,10 (m, J=8,08 Twu, 1H),
v 7,95 (mm, J=9,60, 3,03 I'u, 1H), 7,89 (&m,
b ? J=2,53 T'u, 1H), 7,35 (m, J=1,52 Tu, 1H)
o | I 454, 4, 0,46 ’ ’ ’ ’ ’ ’ i i
9 7,29 (mm, J=8,34, 1,77 I'y, 1H), 6,45 (&,
5-(3-meTokcu-4- (5-mMmeTnnn (2,2, 6, 6- MMH. D
J=9,00 Iy, 1H), 4,42-4,33 (M, 1H), 4,02
TeTpaMe THMJINUIePUANHE- 4 -1J1) aMUHO—
(¢, 3H), 2,98 (c, 3H), 1,63 (m, J=9,09
1,3, 4-mnaguaszon-2-wi) eHu) IUPUINH-
Tw, 2H), 1,44 (v, J=11,12 Twu, 2H), 1,23
2-oa
(c, 6H), 1,10 (c, 6H)
“H AMP (400 MI'u, OMCO-d¢) & m.m. 8,29 (m,
\é:“ J=2,53 Tu, 1H), 8,12 (m, J=8,08 Tu, 1H),
8
W 7,95 (mm, J=9,35, 2,78 I'u, 1H), 7,37 (&,
Y 0 — . — .
o | 168,4, 0,48 J=1,52 Ty, 1H), 7,31 (mm, J=8,34, 1,77
10 T, 1H), 6,51 (m, J=9,60 I'm, 1H), 4,41-
5- (3-mMeTokcu-4- (5-meTun (2,2, 6, 6- MuH. D
4,32 (m, 1H), 4,03 (c, 3H), 3,53 (c, 3H),
TeTpaMe THUIINUIePUANH- 4 -1Jl) aMMHO—
2,98 (¢, 3H), 1,61 (mm, J=11,87, 3,28
1,3, 4-tnagnason-2-wi) berni) -1-
I'm, 2H€), 1,42 (v, J=12,13 Tu, 2H), 1,27
MeTUINUPpUInH-2 (1H) —oH
(mmp. c, 1H), 1,21 (c, 6H), 1,09 (c, 6H)
‘H AMP (400 MI'u, OMCO-ds) & m.m. 8,21 (c,
1H), 7,92 (¢, 1H), 7,57 (c, 1H), 7,54-
0 425,4, 0,49|7,46 (M, 2H), 4,34-4,24 (M, 1H), 3,87
N-MeTmiI-5- (2-MeTmi-4- (1-MeTmi-1H- MMH. D (c, 3H), 2,99 (c, 3H), 2,53 (c, 3H),
nupasos-4-wmi) beuun) -N- (2,2, 6, 6- 1,69-1,57 (m, 2H), 1,44 (v, J=11,87 Tn,
TeTpaMeTWIINIUIepUInH-4-11) -1, 3, 4— 2H), 1,21 (c, 6H), 1,10 (c, 6H)
THagnasoJ—2-aMUuH
\N NH -
.y “H AMP (400 MI'u, OMCO-ds) 8 M.m. 8,26 (m,
'N
%(:rEiEKN J=8,59 Tu, 1H), 7,91 (om, J=8,34, 1,77
[
A e ru, 1H), 7,85-7,81 (v, 2H), 6,81 (m,
15 522,3, 0,51|g=2,02 Tu, 1H), 6,65 (mm, J=7,07, 2,02
l-meTus-4- (4- (5- (MmeTun (2,2, 6, 6- MiH. D Tu, 1H), 4,36-4,27 (v, 1H), 3,47 (c, 3H),
TeTpaMe TMIINUIEPUANH- 4 -1J1) aMMHO ) — 3,04 (c, 3H), 1,65 (n, J=11,62 Tu, 2H),
- _D = —2=
1,3, 4-muamnason-2-ui) -3 1,52-1,40 (M, 2H), 1,21 (mp. c, 6H),
(TpudTopMeTOKCH) beHun) nupunuu-2 (1H) - 1,10 (mp. c, 6H)
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\QH ‘H AMP (400 MI'm, IMCO-ds) & M.m. 12,37
S,(': (mmp. ¢, 1H), 8,10 (m, J=8,08 Tu, 1H),
N>I©\/f’r 7,06 (c, 1H), 7,04-7,00 (M, 1H), 4,41-
13 Hy l 329,2, 0,47|4,32 (M, 1H), 3,96 (c, 3H), 2,98 (c, 3H),
5-(4- (3, 5-opumeTni- 1H-tmpaszoa—-4-ui) - M., D 2,29 (mup. <, 3H), 2,24 (mp. c, 3H),
2-MeTokcubeHms) -N-mMmeTmii-N- (2,2, 6, 6- 1,62 (m, J=10,61 Tu, 2H), 1,42 (r,
TeTpaMeTHmnunepuansE-4-umn) -1, 3, 4- J=11,62 I'm, 2H), 1,27 (mmp. c, 1H), 1,22
THUAONAB0JI-2~aMUH (e, 6H), 1,09 (c, 6H)
\NQH “H AMP (400 MI'u, OMCO-dg) & m.m. 8,27 (c,
s‘le 1H), 8,05 (m, J=8,08 Tu, 1H), 7,98 (c,
N/TQ:’Z i), 7,37 (m, J=1,52 I'u, 1H), 7,29 (&om,
M F
14 N 479,4, 0,50|J=8,59, 1,52 T'u, 1H), 4,35 (rvr, JF=12,38,
5- (2-meTorcyr-4- (1-MeTmi- 1 H-iupasos— MuH., D 3,28 T'u, 1H), 3,99 (¢, 3H), 3,88 (c, 3H),
4-pm) benns) ~-N-metnn-N- (2,2, 6, 6- 2,97 (¢, 3W), 1,61 (mm, J=11,87, 3,28
TeTpaMe TUuInunepunmua-4-wmn) -1, 3, 4- tu, 2H), 1,41 (v, J=12,13 Tu, 2H), 1,26
TUAIASON-2 - AMUH (¢, 1H), 1,21 (c, 6H), 1,09 (c, 6H)

IMpumep 15. Cunres 2-(5-(metnn(2,2,6,6-TeTpaMeTHINNIIEpUITH-4-1IT)aMIHO)- 1,3 ,4-Tnanuazon-2-umn)-5-
(1-metun-1H-nmpazon-4-nm)penona

K nepememmBaemomy pactopy 5-(2-metokcu-4-(1-metnn-1H-nupazon-4-mn)denmn)-N-metnn-N-(2,2,6,6-
TeTpaMeTHINUIepuanH-4-1i)-1,3,4-tnannazon-2-amuaa (129 wmr, 0,293 mmons) B NMP (3 mu) mobasisitor
Na,CO; (47 wmr, 0,439 mmoinb), 3ateM nobasnstor PhSH (35 miim, 0,337 MmMons). [lonydeHHYIO0 cMeCh TepMETH-
3UPYIOT, peaKTOp OTKAYMBAIOT M CHOBA 3aIOJIHSAIOT a30TOM (X3), 3aTeM HarpeBaroT npu 190°C B Teuenne 20 MuH
B YCIIOBHSX MHUKPOBOJIHOBOro o0OiydeHus. [lonydeHHyro peaknuonnyio cMech pasdasisror MeOH (10 mi) u
¢unbTpyIoT Yepes nenut. [losrydeHHbIi GrIbTpaT MOAKHUCISIOT, 00ABIss YKCYCHYIO KHCIOTY (3 MII) U moMe-
matoT B 2 r kapTpuk SCX (npensapurensHo yBiaxaeHHbIH MeOH). Kaptpumk npomeiBator MeOH (15 M) u
kopoTko npombiBatoT 7 M NH; 8 MeOH (15 mir). MeOH/NH; ynanstor B BakyyMme, 1Mojrydasi CBIpOi MPOAYKT B
BHUJIE TBEPJOTO BEIIECTBA KOPUYHEBOTO I1BeTa. ChIpOH MaTepHal OYUINAIOT, UCTIONB3Yys Y D-yIpaBiseMyro mpe-
napatuBHyo BOXKX B ocHOBHBIX ycnoBusax (5 MM NH,OH), cobupast ppakmmu nipu 352 HM, mosrydast yKkazaH-
HOE B 3aroJIOBKE COEJIMHEHHE B BHJIE CTEKJIIOOOPA3HOTO TBEPAOTO BelecTBa OiemaHo-kopuaHeBoro 1seta (0,096
T, 77% BBixox). JKX-MC: R, 0,88 mun; MC m/z 427,2 [M+H]" [Crioco6 Al].

'H SIMP (400 MI't, IMCO-d) & m.z. 8,13 (c, 1H), 7,86-7,78 (m, 2H), 7,17-7,10 (m, 2H), 4,35-4,25 (M,
1H), 3,87 (c, 3H), 2,99 (¢, 3H), 1,62 (an, J=11,87, 3,28 I', 2H), 1,43 (1, J=12,13 I'y, 2H), 1,21 (c, 6H), 1,09 (c,
6H). KX-MC: R, 1,69 mun; MC m/z 427,4 [M+H]" [Cnoco6 B]. HR-MC: R, 1,49 mun; MC m/z 427,2660
[M+H]" [Croco6 C].

Hcnonp3yst criocoObl ipuMepoB 6 1 15, MCIONIB3ysT COOTBETCTBYIOIIME UCXOAHBIE MaTepHaiIbl, MOIYyYaroT
CIEIYIOUINE COCUHEHUS:

-29 -



035606

KXMC M+1,
pumMep CoenuHeHre H AMP 400 Mri
R., Cnoco®
'H AMP (400 MI'u, IMCO-ds) & ™M.m.
\QH 8,47 (m, J=2,02 Tu, 1H), 7,99 (x,
N
s J=8,59 Tu, 1H), 7,78-7,73 (v,
!
1H 7,47 (m, J=1,52 Tu, 1H)
16 < 7,36 (m, J=8,59 I'u, 1H), 6,58-
MMH. D
2 (5-MeTui1 (2,2, 6, 6-TeTpaMe TUIINNIIEPUIVH-4— 6,53 (M, 1H), 4,33 (7, J=12,13
mi) aMvHo) -1, 3, 4-Tnamuasos-2-wmi) —-5- (1H- T'u, 1H), 2,99 (¢, 3H), 1,69-1,58
nvpasoJi-1-mi1) eHOoJI (M, 2H), 1,47 (v, J=12,13 Tu,
2H), 1,23 (¢, 6H), 1,12 (c, 6H)
H AMP (400 MI'u, IMCO-ds) & M.m.
8,16 (m, 0=2,53 Iy, 1H), 7,88 (O,
J=8,08 I'u, 1H), 7,79 (zm, J=9,35,
') OH
2,78 Tu, 1H), 7,19-7,12 (M, 2H)
o 454,4, 0,47|"" ! t ! ! !
17 6,49 (m, J=9,09 Tu, 1H), 4,37-
5- (3-runpoxrcu-4- (5- (MmeTun (2,2, 6, 6- MMH. D
4,28 (M, 1H), 3,51 (c, 3H), 3,00
TeTpaMe TUIINUIIePUONH-4-1J1) aMMHo ) -1, 3, 4-
(¢, 3H), 1,69-1,58 (M, 2H), 1,54~
THannasoi-2-1iI) deHniI) — 1 -Me TUIINUPUINH-
1,37 (M, 2H), 1,23 (c, 6H), 1,11
2 (1H) -oH
(mup. c, 6H)
1 OAMP (400 MI'm, IMCO-dg) 8 M.g.
8,00 (m, 0=8,08 I'y, 1H), 7,77 (&,
J=7,07 Tu, 1H), 7,27-7,20 (M,
°: "OH
2H) 6,61 (& 7=2,02 Tu, 1H)
A 454,3, 0,48 o o ’ ’
18 6,51 (om, J=7,07, 2,02 Tu, 1H),
4- (3-ruopoxkcu-4- (5- (MeTnmn (2,2, 6, 6- MUH. D
4,40-4,29 (M, 1H), 3,45 (¢, 3H),
TeTpaMe TUIINUIIePpUuInH-4-1i1) aMmHo ) =1, 3, 4—
3,00 (¢, 3H), 1,66-1,60 (M, 2H),
THMaOMa30J~2-1J1) GeHu) -1 -Me TUIIUPUINH—
1,45 (v, J=11,87 Tu, 2H), 1,22
2 (1H)-on
(c, 6H), 1,10 (c, 6H)
H AMP (400 MIw, IOMCO-ds) & M.m.
\{i;”" 11,83 (mmp. c, 1H), 7,88 (m,
N
s, J=8,59 T'u, 1H), 7,80 (mm, J=9, 60,
v
)O/C(L w104, o,a5| 253 T T, 7,71 (m, 0=2,02 Tw,
19 Ho 1H), 7,16-7,09 (M, 2H), 6,44 (m,
MUH. D
5- (3-runopoxcu—4- (5- (MmeTmn (2,2, 6,6-2 J=9,60 Tu, 1H), 4,36-4,27 (M,
TeTpaMe TuiInunepuana-4-mi) aMmmuyo) -1, 3, 4- 1H), 2,99 (c, 3H), 1,67-1,59 (M,
THAOUa30J1—~2-WI) GeHWIT) TUPUAVH=2-0J1 2H), 1,50-1,37 (M, 2H), 1,22 (c,
6H), 1,10 (c, 6H)
Ipumep 20. Cunres  3-(5-(metmn(2,2,6,6-TeTpaMeTHIHANICPUIHNH-4-1I)aMHHO)- 1,3 ,4-THaaua3on-2-
niHadTaTuH-2,7-1107a
\
N NH
S
\N

| I L\N'
HO l I OH

Cramus 1: 7-(6ensunokcn)-6-(5-(metuin(2,2,6,6-TeTpaMeTHIIIHAIIEPUAHH-4-111)aMHiHO )- 1,3 ,4-THaauna3on-2-
niHadTaTIH-2-071

K  mepememmBaecmomy  pactBopy  7-(OeH3mIOKCH)-6-(4,4,5,5-TeTrpamermi-1,3,2-mrokcabopoian-2-
wn)HapTanuu-2-ona (73 mr, 0,195 mmons) u 5-6pom-N-metnn-N-(2,2,6,6-rerpameTninunepuua-4-mn)-1,3,4-
THaMa3ol-2-aMuHa (IpoMexyrouHoe coenunenue 4) (84 wmr, 0,150 mmons) B anokcaHe (2 mi) H00aBISIOT
Pd(PPh;), (3,5 mr, 0,003 mmomnb), 3ateM pactBop Na,COs (63 mr, 0,599 mmons) B Boge (0,5 mi). [ToxyueHHyI0
CMech NMPOJYBAIOT a30TOM, FepMETU3UPYIOT U HarpeBatoT npu 120°C B TeueHue | 4 B yCIOBHAX MUKPOBOIHOBO-
ro obnyuenus. [lonyueHnyro peaknnoHHyI0 cMech pazbasisiior MeOH (20 mir), GUIbTPYIOT Yepe3 MINPHULEBOI
($uUIBTp ¥ MONTyYeHHBIN (QUIBTPAT KOHLEHTPUPYIOT B BAKyyM€, OIy4ast ChIPOH IPOIYKT.

CrIpyto cMech TIpeABapHUTEIHLHO aOCOPOUPYIOT HA CHIIMKAreje M OYHUIIAIOT, HCIIONB3Ys 12 T KapTpHIK C
cunukareneM, wucrons3yst cucremy ISCO CombiFlash, ocymectsnsas rpagmentHOoe smompoBanue 0-10%
MeOH/DCM B Teuenune 15 muH. CooTBeTCTBYIONMME (Ppakiuu O0BEAUHAIOT U KOHIICHTPUPYIOT B BaKyyMme, T0-
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Jydasi yKa3aHHOE B 3ar0JIOBKE COCIMHEHHE B BUJIE CTEKJIIOO0OPAa3HOTO TBEPIOTO BEIlecTBa JKenToro nseta (51 wmr,
67,8% BbIxox). KX-MC: R, 1,04 mun; MC m/z 503,4 [M+H]' [Cnoco6 B].

'H SIMP (400 MI'ty, IMCO-dg) 8 m.1. 9,92 (¢, 1H) 8,53 (¢, 1H) 7,81 (1, J=9,09 T'n, 1H) 7,56-7,63 (m, 2H)
7,32-7,48 (M, 4H) 7,08 (x, J=2,53 I'u, 1H) 6,97 (nn, J=8,84, 2,27 I', 1H) 5,33 (c, 2H) 3,92 (mmp. c, 1H) 2,94 (c,
3H) 1,69-0,97 (ump. m, 16H).

Cramus  2:  3-(5-(metun(2,2,6,6-TeTpaMeTHIIATIEPUANH-4-1J1)aMHUHO )- 1,3 ,4-THaana3omn-2-mi)Ha TaTHH-
2,7-nyuon

K mepememmBaeMoii, oxiaxkgaeMoit Ha OaHe co JTbIOM cycrieH3un 7-(0eH3mnokcn)-6-(5-(metnn(2,2,6,6-
TeTpaMETUIHIePUINH-4-11)aMuHO)- 1,3 ,4-Tranna3on-2-uaHadgTanmua-2-oma (49 wmr, 0,112 mmons) 8 DCM (2
MJ) B atMocepe azora nodasisttor BBrs (1 M pactBop B DCM, 0,56 mut, 0,56 Mmmods). [TomydeHHy O peakiy-
OHHYIO CMECh racir, 100asisist MeOH (2 mi1), ¥ ToJIy4eHHBIH pacTBOp HarpeBaroT O KOMHATHOW TeMIEepaTyphl,
3areM nomematoT B 1 T kaptpummk SCX (mpeasapurensHo yBnakHeHHbIH MeOH). Kaptpumx npomeiBator Me-
OH (~15 ™), 3atrem kopotko npombiBatoT 7 M NH; B MeOH (~10 mim). MeOH/NH; ynansiot B Bakyyme, TOJTy-
Yast ceIpoi poayKT. CeIpoif nmpoaykT nmomematoT B cmecs 1:1 MeOH:/IMCO (2 mi), GUIbTpyIOT Yepes3 LINpH-
1eBOH QHIIBTP, M TMONyYESHHBIH (HUIBTPAT OUYMINAIOT, UCTIONIB3YS MpenapatuBHyo BOXXKX, B HeHTpanbHBIX ycio-
BUSIX, OCYHIECTBIISIS TpanueHTHoe smonpoBanne 10-90% MeCN/Bona B Teuenue 15 mMuH. COOTBETCTBYIOIIHUE
(pakuu 0OBEAMHSIIOT U KOHLIEHTPHPYIOT B BaKyyMe, IMOJIy4ash YKa3aHHOE B 3arojIOBKE COCIUHEHHE B BHJE
TBEPAOTO BEIIecTBa TEMHO 3elieHoro/kopuaHeBoro nsera (20,6 mr, 49,2% Beixon). XKX-MC: R, 0,85 mun; MC
m/z 413,3 [M+H]" [Crioco6 B].

'H SIMP (400 MI'ti, IMCO-dg) & m.z. 10,92 (mmp. ¢, 1H) 9,81 (ump. ¢, 1H) 8,31 (c, 1H) 7,74 (1, J=9,09
I'u, 1H) 7,07 (c, 1H) 6,87-6,94 (m, 2H) 4,25-4,34 (m, 1H) 3,01 (¢, 3H) 1,64 (an, J=12,13, 3,03 I'n, 2H) 1,45 (T,
J=12,13 'y, 2H) 1,22 (¢, 6H) 1, 10 (c, 6H).

Hcnonp3ys cocod mpumepa 20, HCIONIB3Ys] COOTBETCTBYIONINE HCXOAHBIE MaTepHaibl, MOITydaroT Clle-
JYIOIINE COCAUHECHNUS:

KXMC M+1
IIpuMep CoenuHeHne 2 c ,6 H AMP 400 Mru
+, Cnoco

Ha,

i g AMP (400 MI'm, IMCO-dk) & m.m. 8,34
N
5’{N (c, 1H), 7,75 (m, J=9,09 I';, 1H), 7,07
>

/@::(‘* 355,1, 0,44/ (c, 1H), 6,95-6,86 (M, 2H), 3,70 (mm,
21 HO oH

3-(5-((3aR, 6aS) -rexcarmuoponupposo [3, 4-

MMH. D J=9,85, 6,82 I'u, 2H), 3,33-3,26 (M,
2H), 2,98-2,85 (M, 4H), 2,70 (&m,

clomppon-2 (1H) -ma) -1, 3, 4- : -2-
] mpp (1H) y-1, 3, 4-Tuanuason 7=8,08 Tu, 2H)

W) HabTanamH-2, 7-O1MoJ1
‘H AMP (400 MI'i, IMCO-ds) & M.;m. 11,08
N NH
N
S’\<N (mmp. ¢, 1H), 8,76 (m, J=12,13 Tu,
N

1H) 8,55 (c, 1H) 7,91 (m, J=8,08
y ©©::| 397, 3, 0, 60 ’ ’ ’ ’ ’ ’ ’

I'u, 1H), 7,82-7,72 (M, 2H), 7,48-7,43

3-(5-(mMeTun (2,2, 6, 6-TeTpaMe TVIININIEPUINH— MaE. D (M, 1H), 7,37-7,31 (M, 2H), 4,63-4,53
4-mn)amvmHo) -1, 3, d-Tuanuasos-2- (M, 1H), 3,08 (c, 3H), 2,03-1,90 (M,

W) HabTalmmH-2-0J1 . HBr 4H), 1,50 (c, 6H), 1,45 (c, 6H)
H AMP (400 MI'm, IMCO-d¢) & m.m. 12,38
\NQH (myp. ¢, 1H), 8,80 (c, 1H), 7,89 (&,
C(XLIN\('N J=7,07 Iy, 1H), 7,62-7,56 (M, 1H),
) LA 398,3, 0,52(7,41 (m, J=8,59 Tu, 1H), 7,27 (=,
3-(5-(mMmeTmi1 (2,2, 6, 6-TeTpaMe TUJIIUIIC PUIUH— s D J=7,58 Im, 1H), 4,d1-4,31 (M LH),
4-my1) amuno) -1, 3, 4-TrnanmMazon-2- 3,00 (e, 3H), 1,68-1,55 (M, 2H), 1,44
1) KO -2 o (r, J=11,62 Tu, 2H), 1,23 (c, 6H),

1,10 (c, 6H)

H AMP (400 MI'u, OMCO-d¢) & mM.m. 8,37
\NQH (o, J=2,02 Tu, 1H), 8,33 (m, J=3,03
C's‘ s'f’N T'u, 1H), 7,72-7,64 (M, 2H), 7,04 (m,
24 \C(:; 413,3, 0,55|=8,59 ru, 1H), 6,50 (v, J=2,02 Tu,
2- (5~ (Memnn (2, 2, 6, 6-TeTpameTmnmMnepyms~- | MIH. D 1H), 4,38-4,29 (v, 1H), 3,00 (c, 3H),
4-my) ammHo) ~1, 3, 4-Tnammason-2-mi) -4- (1H- 1,64 (an, J=11,62, 3,03 I'u, 2H), 1,45

(v, J=12,13 Twu, 2H), 1,22 (c, ¢€H),
1,10 (c, 6H)

nupas=0J-1-mi) beHoJ
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Mpumep 25. Cuntez 5-(2-xsop-4-(1-mernn-1H-mmpazon-4-nn)dennn)-N-metnn-N-(2,2,6,6-TeTpamMeTiI-

nunepunuH-4-un)-1,3,4-tnagua3on-2-aMuHa
\N QH
cl s’(N

N

N
/

Cramus 1: 5-(4-6pom-2-xopdennn)-1,3,4-tnaanazon-2-aMuH

[TepememmBaeMyto cmech 4-0poM-2-x0pOeH30HHOM KUCIOTH (2 T, 8,49 MMOIIb) W THIpa3uHKapOOTHOA-
muza (1,161 r, 12,74 MMoip) oxnmaxkaaroT B atMocepe a3ora Ha OaHe CO JIBOM. 3aTeM IO KaIuisiM JTOOaBJISIOT
POCl; (2,375 M, 25,5 mmons). [Tociie okoH4aHus 100aBIEHHS TONTYYEHHYIO PEAKIMOHHYIO CMECh HarpeBaloT
Jo 78°C U OCTaBISAIOT NpU MepeMenInBaHiu B TeueHue 3 4. [lonydeHHy10 peakKlMOHHYIO CMECh OCTaBJISIIOT OX-
JaXIATbCsl 10 KOMHATHOW TEMIIEpaTyphl, 3aTeM OXJIaXIAIOT Jlajiee Ha OaHe co JbIoM. PeaknnoHnHylo cmech ra-
AT, 00aBIsIsL CMeCh JbJia U BoAbI (50 M), momydasi cMoJI000pa3Hylo Maccy TBepaoe BelectBo/cMmona. [omy-
YEHHBIH MaTepHuall 00pabaTHIBAIOT YNbTPAa3BYKOM B TeUEHHE 1,5 4 M MOJIYYCHHYIO CYCIIEH3UIO pa30aBIIOT J10-
MOJTHUTEBHO 50 MJI BOIIBI M CYCIIEHAUPYIOT B TeueHne 16 4. CycreH3unio GUIbTPYIOT B BaKyyMe M TBEPIIOE Be-
IIECTBO MPOMBIBAIOT BOJIOH, 3aT€M CHOBa CYCIICHAMPYIOT B HACHIIIEHHOM BogHOM pactBope NaHCO; (100 mu).
CycnieH3uio CycneHANpYyIoT B Tedenrne 30 MuH, 3aTeM QHUILTPYIOT B BaKyyMe W IMPOMBIBAIOT BOJOH, TOTydas
CBIPOH MPOAYKT B BHIE TBEPAOTO BEIIeCTBA He COBceM Oernoro nsera. CHIpOi MPOAYKT IpeaBapUTEIHHO abcop-
OMpPYIOT Ha CHJIMKAresie ¥ OYHIIAIOT, UCTIONB3YS (IIeI-XpoMaTorpaduio, HCIOIB3YsI TPAIHNEHTHOE SIIOUPOBAHIE
0-10% MeOH/DCM B Teuenue 30 MuH, IoIy4asi yKa3aHHOE B 3ar0JIOBKE COEIMHEHUE B BUIE TBEPJIOTO BEIECT-
Ba OinenHO-kenToro/He coBceM Oemoro mBera (1,087 r, 44% Beixonm). KX-MC: R, 1,09 mun; MC m/z 292,0
[M+2H]" [Cnoco6 Al.

'H SIMP (400 MT'ty, IMCO-d¢) & m.zx. 7,96 (z, J=8,59 ', 1H), 7,91 (n, J=2,02 I'n, 1H), 7,68 (w1, J=8,59,
2,02 I'n, 1H), 7,51 (c, 2H).

Cranus 2: 2-6pom-5-(4-6pom-2-xnopdennin)-1,3,4-tnaguaszon

5-(4-6pom-2-xnopdenun)-1,3,4-tnagnazon-2-amun (1,087 r, 3,74 MMonb) 100aBISIFOT MOPUUSIMH B Tede-
HUE 5 MUH Kk nepememuBaeMomy pactBopy CuBr; (1 1, 4,49 mMoinb) u t-BuNO,; (0,661 mi, 5,61 mmois) B MeCN
(11 mm) B atMmocdepe azora. [Tociie okoHUIaHUS T0OABIECHUS IMOYICHHYIO PEAKIIMOHHYIO CMECh TIEPEMEITUBAIOT
IpY KOMHATHOHM TeMmepaType B TeueHue 18 4. IlomydeHHyI0 peakInOHHYIO CMECh racsrt, J0OaBisIs HACHIIICH-
He1id BoaubIi pactBop NH4Cl (40 mut), u axctparupyioT EtOAc (100 mur). Opraandeckue ¢asbl pa3aensior, Cy-
mrat Hax MgSO, u punbTpyror. @UiabpTpaT KOHIICHTPUPYIOT B BaKyyMe, ITOJIydasi yKa3aHHOE B 3aTOJIOBKE COSIH-
HEHHE B BHJE TBEpPIOro BemlecTBa kopuaHeBoro mgeta (1,193 r, 90% BBIXOx), KOTOpOE HE HYKIAETCS B ANb-
Heiimreit ouncrke. JKX-MC: R, 1,51 mun; MC m/z 354,8 M"; [Crioco6 Al.

'H SIMP (400 MT'ti, IMCO-d¢) & m.zx. 8,12 (z, J=8,59 ', 1H), 8,07 (1, J=2,02 I'n, 1H), 7,80 (1, J=8,59,
2,02 I'u, 1H).

Cramus 3: 5-(4-6pom-2-xnopdennn)-N-metmn-N-(2,2,6,6-rerpamernnnunepuaua-4-mn)- 1,3 ,4-tuaauazon-
2-aMuH:

[epememmBaeMsIii pacTBop 2-0poM-5-(4-6pom-2-xnopdenun)-1,3,4-rnannazona (700 mr, 1,975 mmons) u
5-6pom-N-metnin-N-(2,2,6,6-reTpameTrinunepuua-4-mi)- 1,3,4-tnanuazon-2-aMuHa (IIPOMEKYTOYHOE COEH-
Henue 4) (1009 mr, 5,92 mmons) B NMP (4 mi) HarpeBaroT 70 120°C B Teuenue 3 4. [lomydeHHYI0 peaKkIMoH-
HYIO CMECh OCTaBJISIOT OXJXKIATHCS IO KOMHATHOW TeMIeparypshl, 3ateM pazbapistor DCM (100 mun) u mpo-
MBIBAIOT HACKHIMEHHBIM BOAHBIM pacTBopoM NaHCO; (100 mur). Opranndeckue (a3pl pa3aessaioT, CyIIaT Hal
MgSO, u punbTpyroT. [TomydeHHBIH QUIBTPAT KOHIEHTPUPYIOT B BaKyyMe JI0 JKUIKOCTH KOPHUYHEBOTO IIBETA.
ChIpoif MaTepuan OYMINAIOT, WCHOJB3Yys (Iem-xpoMaTorpaduio Ha CHIMKAresie, OCYIIEeCTBIIAA TPagicHTHOE
amounpoBanue 0-10% [2 M NH; 8 MeOH]/DCM B teuenue 30 muH, codbupas ¢ppakaun Ha 320 HM, OTydas yKa-
3aHHOE B 3aroJOBKE COCTMHEHHE B BUJIE CTEKIO00pa3HOTO TBEPJOTO BEUIECTBA CBETIO KOpHUHEBOro ngera (750
mr, 86% Bexon). JKX-MC: R, 1,10 Mum; MC m/z 445,1 [M+2H]" [Crioco6 A].

'H SIMP (400 MT'ti, IMCO-d¢) & m.zx. 7,96 (z, J=8,59 ', 1H), 7,93 (n, J=2,02 I'n, 1H), 7,70 (mx, J=8,59,
2,02 I'n, 1H), 4,36 (1T, J=12,38, 3,28 ', 1H) 3,01 (¢, 3H), 1,62 (an, J=12,13, 3,03 I'y, 2H), 1,43 (T, J=12,13 I'L,
2H), 1,28 (mmp. c, 1H), 1,20 (c, 6H), 1,09 (c, 6H).

Cramus 4: 5-(2-xn0p-4-(1-metmn-1H-nupazon-4-mm)pennn)-N-metnn-N-(2,2,6,6-TeTpaMe THIITUIIE U IHH-
4-un)-1,3,4-Tnanua3on-2-aMuH

K  mepememmBaemomy  pactBopy  l-mermin-4-(4,4,5,5-trerpamermi-1,3,2-nunokcaboponan-2-mm)-1H-
nupazona (129 wmr, 0,620 mmons) U 5-(4-6pom-2-xmopdennn)-N-meTmin-N-(2,2,6,6-TeTpaMe THITUTIepUTUH-4 -
nn)-1,3,4-tnagnazon-2-amunaa (250 mr, 0,563 mmons) B auokcane (4 mur) no6asisiotr Pd(PPhs), (33 mr, 0,028
MMOJIB), 3aTeM pacTtBop Na,CO; (179 mr, 1,69 mMonb) B Boge (1 mm). [TomydeHHYIO pPEakIMOHHYIO CMECh MPO-
IyBaIOT a30TOM, TEPMETH3UPYIOT, U HarpesaioT npu 80°C B TeueHHe yaca B YCJIOBUSX MHKPOBOJHOBOTO OOITY-
geHus. [lomydeHHy0 peakiimoHHYI0 cMech pazbaBisior EtOAc (50 Mir) 1 MPOMBIBAIOT HACBIIEHHBIM BOIHBIM
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pactBopoM NaHCOj; (25 mur). Oprannueckue (a3sl pa3aensior, cymat Hagx MgSOy n punbsTpyroT. I[lonydeHHsii
(uIbTpaT KOHIEHTPUPYIOT B BaKyyMe, IOJIy4asl CHIpOH MPOJXYKT B BHJE TBEPJOI0 BEIlecTBAa KOPHYHEBOTO IBE-
ta. Ceipoit MaTepuan nepeHocst B cmech 2:1 MeOH:JIMCO (4,5 M), IpoITycKaroT Yepe3 MIMPHUIeBONH GUIbTp U
OYHIIAIOT, UCTIONB3Yys Y D-ympasisgeMmyto npernapaTuBHyo BOXKX B ocHOBHBEIX ycnmoBusax (5 MM NH,OH), co-
Ooupast ¢ppaxuu mpu 335 HM, TIoTydasi ykazaHHOE B 3aroJIOBKE COSIMHEHHWE B BHJIE TBEPJOTO BEUIECTBA OEIIOTO
useta (138 mr, 55% Boixon). JKX-MC: R, 0,90 mun; MC m/z 445,3 [M+H]" [Crioco6 A].

'H SIMP (400 MT', IMCO-dg) & m.z1. 8,32 (¢, 1H), 8,02 (c, 1H), 7,99 (m, J=8,08 I'n;, 1H), 7,84 (1, J=1,52
I'u, 1H), 7,67 (nn, J=8,08, 1,52 T'n, 1H), 4,36 (11, J=12,44, 3,47 I'n, 1H), 3,88 (c, 3H), 3,01 (c, 3H), 1,62 (ax,
J=11,87, 3,28 I'y, 2H), 1,43 (1, J=12,13 I'm, 2H), 1,28 (mmp. c, 1H), 1,21 (¢, 6H), 1,09 (¢, 6H). KX-MC: R; 1,84
muayT; MC m/z 444,8 M" [Cioco6 B].

[Mpumep 26. Cuntes 3-xuop-2-(5-(metmi(2,2,6,6-TeTpaMeTHINANEPUIUH-4-1T)aMUHO)- 1,3 ,4-THagrazomn-2-

win)-5-(1-metnin-1H-mmpazon-4-nm)denona
Cl S’\§N
N

X,
N‘/ OH
N

/

Cramus 1: 3-xmop-2-(5-(metmin(2,2,6,6-TeTpaMeTHIITAIIEPUANH-4-1T)aMHUHO)- 1,3 ,4-Tnaanazon-2-mm)-5-(1-
Metwi- 1 H-mupa3zon-4-un)deron

K mnepememmuBaemomy pacTtBopy S-(2-xmop-4-(1-metnn-1H-mmupazon-4-un)denmn)-N-metnn-N-(2,2,6,6-
TeTpaMeTHINUIepuanH-4-1i1)-1,3,4-tnamnazon-2-amuaa (npumep 25) (125 mr, 0,281 mmons) B cmecu 1:1
AcOH:Ac,0 (2,8 mi) no6asisitor PhI(OAc), (127 mr, 0,393 mMmons), 3ateM nobasistor Pd(OAc), (6 mr, 0,028
mMMonb). [lonmydyenHyto peakioHHyI0 cMech HarpeBatoT 10 80°C u nepemennBaiot B Teuenue 48 4. Peakunon-
HYIO CMECh OXJI&KIAIOT O KOMHATHOW TeMIleparypsl, 3aTeM pasdasisior MeOH (10 mi) u 3arpyxaior B 2 T
kaptpumk SCX (npenBaputensHo yBnaxneHHsln MeOH). Kaptpumk npomsiBator MeOH (10 mur), 3atem Ko-
potko mpombiBatoT 7 M NH; B MeOH (10 mur). MeOH/NH; ynansior B Bakyyme, Moiy4dasi CHIpO MPOIYKT B
BHJIE CTEKIO000pa3HOTO TBEPAOTO BEIIECTBA KOPUIHEBOTO 1BeTa. Chipoi Matepual nmomemniaror B MeOH (3 mur),
MIPOITYCKAIOT Yepe3 MIMPHUIIEBON GHIIBTP U OUMIIAIOT, UCIIOJB3Ysl Macc-ynpaBisieMyto npenapatuBHyto BOXKX B
oCHOBHBIX ycioBusax (5 MM NH,OH), momydas cbIpoii IpOAYKT B BHAE CTEKIIOOOPAa3HOTO TBEPIOTO BEIIECTBA
KopuuHeBOTO 11BeTa. ChIpoe TBEpA0e BENlecTBO CHOBA pacTBopsitoT B MeOH (3 M) u CHOBa OYHINAIOT, HCTTIOJh-
3ysa YO-ynpasnsgemyro npenapatusayio BOXX B kucnotasix yeaoBusax (0,1% TFA), cobupas ¢ppaxumu, cooT-
BercTByromue 348 uM. O0beauHeHHbIe (pakiuy momemarT B 1 T kapTpumk SCX (MpeaBapuTeNbHO YBIaXK-
HeHHbIE MeOH) u xapTpummk npomsiBator MeOH (10 mun), 3aTem kopotko npomeisator 7 M NH; 8 MeOH (10
). MeOH/NH; ypansiior B BakyyMme, nostydast yKa3aHHOE B 3ar0JIOBKE COSIMHEHHE B BHJE HE COBCEM 0E€oro
CTEeKII000pa3Horo TBepAoro Bemiectsa (6 Mr, 5% Boixoxm). XKX-MC: R, 0,52 mun; MC m/z 461,3/463,2 [M+H]"
[Croco6 D].

'H SIMP (400 MT'u, IMCO-dg) & m.z1. 8,26 (c, 1H), 7,95 (c, 1H), 7,32 (c, 1H), 7,15 (n, J=1,52 T, 1H),
4,35 (mmwp. c, 1H), 3,87 (c, 3H), 3,01 (¢, 3H), 1,65 (1, J=9,60 I'u, 2H), 1,48 (mmp. c, 2H), 1,22 (mwmp. ¢, 6H), 1,11
(tmmp. ¢, 6H).

Hcnonp3ys croco® mpumepa 25, UCHOIb3Ys] COOTBETCTBYIONINE HCXOAHBIE MaTepHaibl, MOITyd4aroT Clie-
JYIOIINE COCAUHEHNUS:

EXMC M+1,
IlpuMep CoennHeHUe H aMP 400 Mru
R¢, Cnoco®
’H<N—< ;““ 'H AMP (400 MI'u, IMCO-ds) & M.m. 13,12
cl s—4
5N (mp. ¢, 1H), 8,24 (mmp. c, 2H), 7,99
NT J=8,08 I'y, 1H), 7,90 J=1,52 I
) 431,1, 0,87 (m, ’ 1, Yo T (m, ’ 1,
27 1H), 7,76-7,67 (M, 1H), 4,38 (T,
5-(2-xyop-4- (1-MeTun-1H-nupasosn-4- MUH ., D
J=12,13 Iu, 1H), 3,01 (¢, 3H), 1,73-
wit) benmyr) -N- (2,2, 6, 6-
1,58 (M, 2H), 1,47 (v, J=12,13 Tu, 2H),
TeTpaMe TUInuIepuanua-4-mmn) -1, 3, 4-
1,23 (¢, 6H), 1,11 (c, 6H)
THMaONa30JI-2—aMIH

ITpumep

28. Cunres

THAANA30J-2-1)-5-(5-MeTunokca3omn-2-mi)peHona

[o]

o

\
N NH
o s——\<
N /N
N
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Cramus 1: 5-(2-(6en3miioken)-6-MeTokcn-4-(5-merunokcason-2-mi)penun)-N-metnin-N-(2,2,6,6-rerpame-
TUanunepuanH-4-un)-1,3,4-ruagnazon-2-aMuH

K nepememmBaemoMy pactBopy (2-(6eH3MIOKCH)-6-MeTOKCH-4-(5-MeTHI0KCca301-2-11)(HeHnT)00pOHOBOH
KHCIIOTHI  (MMpOMeXyTouHoe coemuHeHue 2) (56 wmr, 0,165 wmmomp) u  5-Opom-N-mernin-N-(2,2,6,6-
TeTpaMeTHanunepuana-4-mn)-1,3,4-tnaguazon-2-amyuHa (mpomexxyrounoe coenuaenue 4) (50 mr, 0,150 MmoIn)
B nuokcane (1 mu) mo6asisiror PA(PPhs), (9 mr, 0,008 mmons), 3atem pactBop Na,COs (32 mr, 0,300 mmors) B
Boze (0,25 mu). [lomydeHHYI0 CMECh POMYBAIOT a30TOM, T€PMETH3UPYIOT, U HarpesatoT npu 120°C B TeueHue
30 MHHYT B YCIOBHSX MHUKPOBOJTHOBOTO 00ydeHUs. [lonydeHHyI0 peakimoHHyIo cMech pa3dasissror MeOH (20
MiT), GUIBTPYIOT Yepe3 INpUIEeBO (QUIIBTP, M MONyYSHHBIH (HILTPAT KOHLEHTPUPYIOT B BaKyyMe, IOJTydas
CBIPOH MPOJYKT B BUJIE MAacCJITHICTOTO OCTaTKa pO30BOTr0o/KpacHoro ngera. ChIpoil MaTeprall OYHIIAIOT, UCTIOJb-
3yst Y®-ynpasnsemyro npenapatuBHyto BOXKX B kucnorneix ycnosusix (0,1% TFA), cobupast ¢ppakimu, coor-
BetcTBytomue 311 uM, momydas TFA conb yka3aHHOTO B 3aroJIOBKE COCTUHCHUS B BUJIE CTCKIIO00PA3HOTO TBEP-
Joro BemecTsa xenaroro nseta. TFA conp cHoBa pactBopsaoT B MeOH u momemator B 1 r kaptpumx SCX
(npenBapurensHO yBnaxxHeHHbIH MeOH). Kaptpumk mpomsisator MeOH (15 Mi1) 3aT€éM KOPOTKO IPOMBIBAIOT 7
M NH; B MeOH (10 mur). MeOH/NHj; ymansioT B BakyyMme, IMoJTydasi yka3aHHOE B 3ar0JIOBKE COSTUHEHHE B BUJIC
mpo3pavHoro crexioodpasnoro tBepraoro BemecTta (0,029 1, 35% Beixom). XX-MC: R, 2,23 mun; MC m/z
548,4 [M+H]" [Crioco6 B].

'H SIMP (400 MI', IMCO-dg) & m.1. 7,43-7,25 (m, 7H), 7,06 (c, 1H), 5,26 (c, 2H), 4,18-4,10 (m, 1H),
3,85 (¢, 3H), 2,97 (c, 3H), 2,42 (c, 3H), 1,65-1,56 (M, 2H), 1,50-1,38 (M, 2H), 1,18 (c, 6H), 1,09 (c, 6H).

Cramus 2: 3-metokcu-2-(5-(metun(2,2,6,6-TeTpaMeTHIIATIEPUINH-4-11)aMUHO)- 1,3 ,4-THaana3on-2-mm)-5-
(5-meTmnokcasomn-2-mn)peHon

PactBop  5-(2-(Genzmitokcn)-6-MeTokcu-4-(5-metunokcason-2-mi)penun)-N-metnin-N-(2,2,6,6-reTpame-
THmunepuanH-4-mn)-1,3 4-tuaguazon-2-amuna (28,9 mr, 0,053 mmoins) B cmecu 1:1 EtOAc:MeOH (5 M) mo-
0aBJISIIOT B 3allOJIHEHHYIO a30TOM KouOy, conepikainyto 10% Pd/C (2,9 mr, 10 mac.%), peakTop ¢ MoIyd4eHHOH
CMECBIO 3aIIOJIHSIOT BOJOPOIOM U OCTABIISIIOT NPH TEPEMEIIMBAHUY TP KOMHATHOH TeMIeparype B TeueHHe 72
4. [Tonmy4eHHYI0 peakIMOHHYIO CMECh NPOIYBalOT a30ToM, pazbasisior EtOAc (10 mi), puibTpyrot uepes 1e-
1T, 3ateM npomeiBaloT EtOAc (50 mur). IToxyueHHBIH QUIBTPAT KOHIEHTPUPYIOT B BaKyyMe, MOJIydasi ChIpOi
MPOAYKT B BHJE TBEPAOTO BelecTBA OJIeHO XKenToro 1BeTa. ChIpoil MaTepHall OYMINAIOT, UCTIONB3YS MIpenapa-
TuBHYI0 BOYKX B KHCIIOTHBIX YCIIOBHSIX, OCYIIECTBIISIA TpagueHTHOe monposanue 20-95% MeCN/Boaa (+0,1%
TFA) B Teuenue 15 mun. @pakuuu, copepikaiiye MpoayKT, HETIOCPEACTBEHHO 3arpykarT B 1 T kaptpumk SCX
(npenBapurensHoO yBiIaxHeHHbIH MeOH) u xaptpumk mpomsiaror MeOH (10 mur), 3aTeM KOPOTKO MPOMBIBAIOT
7 M NH; 8 MeOH (10 mm). MeOH/NH; ynanstoT B BakyyMme, ToJdydas yKazaHHOE B 3aroJIOBKE COCIMHEHHUE B
BUJI€ TBEPJAOTO BEIIeCTBa He coBceM Oemoro/0nenHo kopuaHeBoro nseta (9 mr, 39% Bexon). XKX-MC: R; 2,08
vun; MC m/z 458,4 [M+H]" [Cnoco6 B].

'H SIMP (400 MTI'i, IMCO-dg) & m.1. 12,74 (mmp. ¢, 1H), 7,15 (¢, 2H), 7,05 (z, J=1,01 T, 1H), 4,42-4,33
(M, 1H), 4,04 (c, 3H), 3,03 (c, 3H), 2,41 (&, J=1,01 T'u, 3H), 1,64 (nx, J=11,87, 3,28 I'n, 2H), 1,44 (1, J=12,13
I'y, 2H), 1,22 (¢, 6H), 1,09 (c, 6H).

[Mpumep 29. Cuntes 2-(2-metokcu-4-(1H-nupazon-1-ni)pennn)-5-(1,2,3,6-reTparuaponupuua-4-mmn)-

1,3,4-Tnagmnazomna:
L:N_‘\N SYCNH
C Y

o

Cranus 1: Tper-0yrnn 4-(5-6pom-1,3,4-tnanuazon-2-umn)-5,6-muruaponupuan- 1 (2H)-kapbokcnnat

B 5 Mi1 MEKPOBOJTHOBYIO aMITyily AOOaBISIIOT TpeT-0yTun 4-(4,4,5,5-terpamerun-1,3,2-muokcaboponan-2-
nn)-5,6-nurunpormpuani- 1 (2H)-kapookcwmiar (247 wmr, 0,8 mmons), 2,5-mubpom-1,3,4-tmaguazon (98 mr, 0,4
MMmoutb), K3PO, (212 wmr, 1,0 mmons), PA(PPh;), (23 mr, 0,02 mmomns), 1,4-nquokcan (2 mi) u Boxy (0,4 mu). ITo-
Ty4eHHYI0 cMech mpoayBatoT N, B Teuenne 10 muH, 3areM HarpeBaroT 10 100°C, ucmonb3yss MUKPOBOJIHOBOE
obnmyuyenue B Teuenue 1 4. [lomydeHnyro cmech pazbaBisaioT EtOAc, MpOMBIBAIOT BOJOH U COJIEBEIM PACTBOPOM,
cymat Hax Na,SOy,, ¥ KOHIEHTPHPYIOT B BakyyMe. [1oJydeHHBIH OCTaTOK OYMINAIOT, UCTIONB3YsS XpoMarorpa-
¢uueckyto kosonky (EtOAc/renran), momyqas 64 mr (46%) tper-Oytun 4-(5-6pom-1,3,4-tuanuazon-2-uin)-5,6-
muruaponupuani-1(2H)-kapbokennata: MC (M+2)=348,1;

'H SIMP (400 MTI', xopopopm-d) & 6,46 (T, J=3,0, 1,9 T, 1H), 4,15 (1, J=3,0 T'u, 2H), 3,64 (1, J=5.6
I'u, 2H), 2,73 (M, 2H), 1,49 (c, 9H).

Cramus  2:  Tper-Oytun  4-(5-(2-metokcu-4-(1H-mpazon-1-wn)pennn)-1,3,4-tuanuazon-2-ui)-5,6-
quruaponupuani-1(2H)-kapbokcunat:

B 5 wmn MukpoBosHOBYIO ammyny poOaBnsitor Tper-Oytun  4-(5-6powm-1,3,4-tnanuazon-2-uin)-5,6-
muraaponupunui- 1 (2H)-kapookcmmar (100 mr, 0,29 wmwmons), 1-(3-metokcu-4-(4,4,5,5-rerpamernn-1,3,2-
nuokcabdoponan-2-un)penwn)- 1 H-mupazon (173 mr, 0,58 mmons), K3PO, (153 mr, 0,72 mMons), u PAd(PPhs), (17
Mr, 0,015 Mmmomb), 1,4-mrokcan (2 muin) u Boay (0,4 mu). [Tonydernyto cMech poayBaroT N, B Tederne 10 MuH 1
HarpesatoT 10 100°C, ucmonb3ysi MUKpOBOJIHOBOE oOnydeHue B TeueHre 1 4. [lomydeHHy0 cMech pa30aBisioT
EtOAc, mpoMBIBarOT BOJIOM M COJIEBBIM pacTBOpPOM, cymaT Hax Na,SO,, W KOHIEHTPUPYIOT B Bakyyme. [lomy-
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YEeHHBIH OCTaTOK OYMINAIOT, HCIOJNB3Yysl XxpomaTorpaduueckyto kosoHky (EtOAc/renTan), momywas 87 wmr
(68,5%) Tper-Oytun  4-(5-(2-merokcu-4-(1H-nmpazon-1-nn)pennn)-1,3,4-tnaguazon-2-mn)-5,6-Iuruponu-
puanH-1(2H)-kap6okcunara: MC (M+1)=440,4;

'H SIMP (400 MTI'w, xtopodopm-d) & 8,57 (1, J=8,59 ', 1H), 8,03 (1, J=2,53 T, 1H), 7,78 (x, J=1,52 T,
1H), 7,62 (#, J=2,02 I'u, 1H), 7,32 (ax, J=2,02, 8,59 I'y, 1H), 6,59 (M, 1H), 6,51-6,55 (M, 1H), 4,15-4,22 (M, 2H),
4,11 (c, 3H), 3,69 (1, J=5,56 T'y, 2H), 2,78-2,90 (M, 2H), 1,51 (c, 9H).

Cramqus 3: 2-(2-merokcu-4-(1 H-mupazon-1-un)pennn)-5-(1,2,3,6-rerparuaponupuaui-4-wmn)-1,3,4-
THAIHa30J1

K pacrBopy Tper-Oytun  4-(5-(2-meroxcu-4-(1H-nmupazon-1-wmm)dennn)-1,3,4-tnannazon-2-mn)-5,6-
muraaponupunui- 1 (2H)-kapookcunata (80 mr, 0,18 mmonb) B 1,4-muokcane (1 mi) nodasmsror 4 M HCl B 1,4-
muokcane (0,9 ). [ToaydeHHYI0 cMech IEPEMEIIUBAIOT B TeucHHE | 4. 3aTeM MOJYYCHHYI0 CMECh Pa30aBISIOT
MeOH, 3arpyxatot B SCX, npomeisatror MeOH, smronpyror 2 M NH; B MeOH, u KOHLIEHTpUPYIOT B BaKyyMe.
[oydeHHBIH OCTaTOK OYMILAIOT, UCTIONB3Ysl XpomaTtorpaduueckyro kojoHKy (CH,Cl,/MeOH), monyyas 32 mr
2-(2-metokcu-4-(1H-nupazon-1-mm)denwn)-5-(1,2,3,6-rerparnaponupuaun-4-un)- 1,3 ,4-rnangnaszona: MCBP
(M+1) paccunrano mus Ci7H;7NsOS 340,1232, naitneno 340,1228;

'H SIMP (400 MI'n, IMCO-dg) & 8,71 (n, J=2,53 T'u, 1H), 8,40 (1, J=8,59 T'u, 1H), 7,83 (m, J=1,52 T,
1H), 7,73 (n, J=2,02 T'y, 1H), 7,68 (nn, J=2,02, 8,59 I'y, 1H), 6,73 (M, 1H), 6,54-6,68 (M, 1H), 4,12 (¢, 3H), 3,52
(M, 2H), 3,02 (1, J=5,81 I'y, 2H), 2,62 (M, 2H).

IIpumep 30. Cunte3 2-(5-(munepasun-1-un)-1,3,4-tnaguazon-2-mn)-5-(1 H-mapazon-1-wr)denonra

(o
.

o

@ OH

Cramus 1: Tper-0ytun 4-(5-6pom-1,3,4-Tnaamazon-2-wimurepasuH- 1 -kapookcuiat

DIPEA (430 wmxm, 2,460 MMob) AOOaBISAIOT K TIEPEMEIMIMBAEMOMY pacTBOpy 2,5-mubpom-1,3,4-
traguazona (300 mr, 1,230 MMonb) 1 TpeT-OyTHiI nunepasuH-1-kapookcunata (275 mr, 1,476 MMoIIb) B IHOKCa-
He (4 ). [TonydeHHYI0 peakIMoHHYI0 cMech HarpeBatoT mpu 120°C B Teuenue 2 4. [lomydeHHYIO cMech 0XJIa-
JKITAIOT 10 KOMHATHOW TeMIeparypsl, QUIBTPYIOT B BaKyyMe, IPOMBIBAIOT AMOKCAHOM, U IOJIYYEHHBIH (HUIbT-
par KOHLIEHTPHUPYIOT B BaKyyMe, MOJydasl CHIpOH MPOJYKT B BHJIE MACISHHCTOTO OCTaTKa OPAaH)KEBOTO IIBETA.
CrIpoii MaTeprall OUMINAIOT, HCHONB3Ys NpenapatuBHyro BOXKX B HelTpanbHBIX yclaoBHsIX (MOAN(MUINPOBAH-
HBII JOpMHAT aMMOHHMS), MOJTy4asi yKa3aHHOE B 3aroJIOBKE COEIMHEHHME B BHJE TBEPAOTO BELIECTBA JKEJITOTO
uBera (331 Mr, 77% Bbixoxm). XKX-MC: R, 1,18 mum; MC m/z 351,1 [M+2]" [Croco6 Al.

'H IMP (400 MTI'u, IMCO-dg) 8 m.z1. 3,38-3,55 (m, 8H), 1,41 (c, 9H).

Cramus 2: Tper-Oytun 4-(5-(2-meroxcu-4-(1H-nmupazon-1-wm)dennn)-1,3,4-Trannazon-2-ui)umnepa3ut-
1-kap6okcuiat

K nepememmuBaemoii cycriensun 1-(3-metokcu-4-(4,4,5,5-rerpamernn-1,3,2-nnokcaboponad-2-wt)heHun)-
1H-upa3ona [mpomexyrounoe coeaunenne 1] (132 wmr, 0,441 mmomb) u Tper-Oytun 4-(5-6pom-1,3,4-
THAANa30J1-2-uinurnepasut- 1 -kapookcunata (140 mr, 0,401 mmons) B auokcane (2 mi) mpoGasnsor PA(PPhs),
(23 wr, 20 MkMoIIB), 3aTeM pacTBop Na,COj; (85 mr, 0,802 mmois) B Boge (0,5 mi). [TonydeHHYO peakIMOHHYIO
CMech MPOJYBAIOT a30TOM, FepMETU3UPYIOT, U HarpeBatoT npu 120°C B Teuenne 30 MUH B yCIOBUSAX MUKPOBOJI-
HOBOro 00iydeHus. [loydeHHyI0 peakIIMOHHYI0 CMECh OXJIaXKJAaloT JI0 KOMHATHOM TeMIlepaTypsl, pa30aBIsioT
DCM (20 mi), mpombiBatoT Bojo# (10 mi), 3aTemM opranndeckyio (aszy BBIAEISIOT U KOHIIEHTPHPYIOT B BaKyy-
Me, HoJTy4asi ChIpOil MMPOAYKT B BHUJIE TBEPJOTO BELIECTBA OJielHO KopuyHeBoro IBera. ChIpoll MaTepuai o4u-
MIAI0T, UCHONB3Ysl (urem-xpoMaTorpaduio, UCIob3ys 12 T KapTpUIK C CHIIMKareleM, OCYIECTBIISIS IPaJueHT-
Hoe »mionpoBanne EtOAc/renTan, moidy4as yKa3aHHOE B 3arOJIOBKE COSAWHCHHE B BHJE TBEPAOTO BEIIECTBa
6IenHo XenToro/He coceM 6emoro mpeta (138 mr, 78% Brrxom). JKX-MC: R, 1,34 mMun; MC m/z 443,3 [M+H]"
[Crioco6 A].

'H SIMP (400 MI'u, IMCO-dg) & m.z1. 8,65 (1, J=2,53 T, 1H), 8,21 (n, J=8,59 I'n, 1H), 7,80 (x, J=1,52
I'u, 1H), 7,66 (&, J=2,02 I'n, 1H), 7,60 (ax, J=8,59, 2,02 I'y, 1H), 6,59-6,62 (M, 1H), 4,05 (c, 3H), 3,51 (c, 8H),
1,43 (c, 9H).

Cramus 3: 2-(5-(munepasun-1-mn)-1,3,4-tuaguazon-2-mn)-5-(1 H-mapa3zon-1-un)deron

BBr; (1 M pactBop B renTane, 1,56 mi, 1,56 MMoIb) T0OABISAIOT K IEpEMEITUBACMOMY, KOPOTKO 00pado-
TaHHOMY a30TOM pacTtBopy Tper-Oytuin  4-(5-(2-metokcu-4-(1H-nupazon-1-wn)dennn)-1,3,4-rnaguazon-2-
wimnunepasus-1-kapookcunara (138 mr, 0,312 mmons) B DCM (6 Mi1) ¥ TOJTy4EHHYIO CYCHEH3UIO SIPKO JKEITOTO
[[BETa MEePEMEIINBAIOT IIPU KOMHATHOM TemnepaType B TeueHue 16 4. [TomyueHHy0 peakIMOHHYIO CMECh racHr,
no6asisit MeOH (10 min), nomyyast cycnieHsuro. TBepoe BeImecTBO COOMPAIOT, HCHONB3Ys BAaKyyMHYIO (HIIBT-
pauuo, npoMeiBaroT MeOH u cHoBa pactBopstoT B cMecu IMCO u Bozsl. IlonydeHHBIN pacTBOp MOMELIAIOT B
5 t xapTpumk SCX (nmpenBaputensHo yBiaxxHeHHbIH MeOH) n kapTpumk npombiBatoT cMecbio IMCO/Bona (5
M), MeOH (20 mu), 3atrem kopoTko nipombiBatoT 7 M NH; B MeOH (30 mim). MeOH/NH; ynanstor B Bakyyme,
ToJTydast CEIPOi MPOMYKT B BHJIE TBEPJIOTO BEMIeCTBa He coBceM Oenoro nBera. Cripoit Matepuan o0padbaTeIBaloOT
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yneTpa3BykoM B MeOH (5 Mi1) ¥ IOJTy4YeHHYO CYCICH3UI0 (QMIBTPYIOT B BaKyyMme, IMOJTydasl YKa3aHHOE B 3aro-
JIOBKE COCIMHCHHE B BHJIC TBEPJOTO BEIIECTBa HE coBceM Oernoro mBeta (69 mr, 68% Beixon). XKX-MC: R, 0,76
muH; MC m/z 329,2 [M+H]" [Crioco6 A].

'H SIMP (400 MTI'ti, IMCO-dg) & m.z. 8,50 (z, J=2,53 T'ny, 1H), 8,03 (x, J=8,59 I'u, 1H), 7,77 (z, J=1,52
I'm, 1H), 7,52 (mn, J=2,02 T'n, 1H), 7,42 (an, J=8,59, 2,02 I'n, 1H), 6,55-6,61 (M, 1H), 3,42-3,48 (m, 4H), 2,80-
2,91 (m, 4H).

IIpumep 31. Cunte3 5-(7-MeTOKCUXUHOMHH-6-1I)-N-MeTHI-N-(2,2,6,6-TeTpaMeTHIITATICPHTAH-4-1T)-

1,3,4-tnanna3on-2-aMuHA
. QH
s~
\N o _
Cragus 1: 6-0poM-7-METOKCHXHHOIIUH

B 100 mu xpyrionoHHO#H K0i10€e pacTBOp KOHIEHTPHPOBAHHOW cepHOM kuciotsl (2,1 mi, 39,6 MMoib) B
BoJe (2,4 M) oOpabaTeiBatoT 3-HUTpOoOEH30IICYIbPOHOBON Kucioroi (2,06 T, 10,1 MMonb) U rauuepuHoM (2,5
M1, 34,8 MMOIIB), OIy4as TYCTYIHO CYCHEH3HIO ceporo IBeta. IloqydeHHyro cmech HarpeBaroT o 110°C (mac-
nstHast OaHs) U TOPIUAMU A00aBISIOT 4-0poM-3-MeTokcranmwinH (1,952 1, 9,66 MMoITB), TOTyYast HETIOABM)KHYIO
cycreH3uio. J00aBJISIOT TOMOJHUTENbHBIE TIOPITUH BOJIBI (3 MiT), TiMIieprHA (3 MII) U KOHIICHTPUPOBAHHOM cep-
HOM KUCIOTHI (3 M) 1 TemriepaTypy nosbimarot 10 140°C. Uepes 3 4 mosrydeHHass cMeCh CTAHOBUTCSI TOMOTEH-
HBIM TEMHO-KOPUYHEBBIM pacTBOpoM, U JKXMC aHanmm3 CBHIETENBCTBYET O 3aBepIIeHHH peaknuu. [lomydeH-
HBIH pacTBOp OXJIAXKJAIOT IO KOMHATHOH TeMIIepaTyphl, BRUIMBAIOT Ha e u pH noBoadar mo 8, mo0aBisis KOH-
neHTpupoBanHbIi (30%) BomHBIN THAPOKCH aMMOHHA. [10ydIeHHYIO CMECh pa3fessioT MeXKAY dTUIIANETATOM U
BOJIOH, MIPOMBIBAIOT BOIOM, COJIEBBIM PAacTBOPOM, CyLIAT HaJ Cyab(aToM MarHus U KOHLEHTPUPYIOT, IOJydas
JKUJKOCTh KOPHYHEBOTO LIBETA. B pe3ynbrare OYMCTKU C UCTIONb30BaHUEM (IeII-XpoMaTorpaguaeckoi KOJIoH-
KU (24 T cuimkarens, rpaauert 0-20% sTuinaneTar B 1uxiopMeTaHe, 6osiee 25 00beMOB KOJIOHKH) MOTY4aloT 6-
6pom-7-metoxcuxunoiuH (1,18 r, 46,2%) B BHe MyIMINCTOTO TBEPAOTO BEIIECTBA CBETIIO KOPHYHEBOTO IIBETA.

'H SIMP (400 MT'u, x1opodopm-d) & m.a. 8,86 (ma, J=4.,0, 1,5 T, 1H), 8,01-8,12 (M, 2H), 7,53 (c, 1H),
7,34 (nn, J=8,1, 4,5 I'n, 1H), 4,07 (c, 3H).

Jannsie AMP cBuneTensCcTBYIOT 0 npucyTcTBUU 0K0J0 10% 7-MeTunokcuxuHonuHa. [lonyueHHyro cmech
WCTIONB3YIOT 0€3 JOMOJHUTEIHHON OUNCTKH.

Cramus 2: (7-MEeTOKCUXHHOIMH-6-1IT1)00pOHOBAs KUCIIOTa

K pactBopy 6-6pom-7-meTokcuxunonuHa (90% gucrotsl, 0,65 T, 2,73 MMoibp) oxnaxaeHHOMY a0 -78°C,
nmobapnsttor mo karusiM nBuLi (1,6 M B renranax, 1,877 mi, 3,00 mvmons). [TomydeHHBINH pacTBOp MepeMeIBa-
ot B Tedenue 0,5 4, mocie yero moOaBistoT OJHON mopiweit Tpumetminoopar (0,763 mi, 6,83 MMous). TTomy-
YEeHHBII pacTBOP OCTABJISIOT MEAJIEHHO HAarpeBaThecs 0 KOMHATHOW TeMmeparypsl B TedeHne HouH. ChIpylo pe-
AKIIMOHHYIO CMECh BBHIIAPUBAIOT B POTOPHOM HCHApUTENIE 10CYXa, KOHIEHTPUPYIOT U3 renTaHa (2x), TIaTeIhHO
pacTHpaIOT ¢ AMITUIOBBIM 2GUPOM (3X) U KOHIICHTPUPYIOT J0 MOJIYICHHUS ChIPOi cMecH (7-METOKCUXHHOIHH-6-
MIT)00POHOBOM KHCJIIOTHI B BHJE TBEPAOTO BEIIECTBA XKenTo-KopuaHeBoro nseta (1,185 r, 214%). Ilo maHHBIM
KXMC npoayKT He COIepKUT NPpUMEcei 1 Ha OCHOBAHUM BBIACIEHHON MacChl CMECh HCTIONIB3YIOT O€3 J0mo-
HHUTEIHHOHN OYNCTKH, Mpeanoiarasi CTeneHb YucToTsl ~50 Mac.%. MC=204,1 (M+1).

'H IMP (400 MTI';, metaHon-dg) & m.a. 8,48 (mmp. c, 1H), 8,07 (xn, J=8,1 I'u, 1H), 7,85 (c, 1H), 7,16 (ax,
J=8,1,4,5T, 1H), 7,11 (c, 1H), 3,82 (c, 3H).

Craaus 3: 5-(7-meroxcuxuHOMMH-6-11)-N-MeTHiI-N-(2,2,6,6-TeTpametunnunepuani-4-mmn)-1,3,4-
THAIAA30JI-2-aMHUH

B wmwmkpoBoiHOBO# ammyine cmech S5-Opom-N-mernn-N-(2,2,6,6-rerpamerninunepuaun-4-muin)-1,3,4-
THaguaszoN-2-aMuHa (mpoMexxyrouHoe coexunenue 4) (100 mr, 0,300 mmoinb), (7-METOKCHXHUHOJIUH-0-
mr)6opoHoBo# kucaoTH (~50 mace.%, 171 mr, 0,420 Mmoinp) u kapboHata HaTpus (95 mr, 0,90 Mmmoie) B cMecn
3:1 guMerokcudTaH/Boja (2,5 MiI) IerasupyroT MOTOKOM CYXOro a3oTa B TedeHHe 5 MuH. J[00aBIIAIOT TeTpa-
kuc(tpudenmnpocun)mamranuii(0) (34,7 mr, 0,030 MMOJIb) U TOJIYISHHYIO CMECh HATPEBAIOT, UCTIONB3YST MUK-
poBosHOBOE o0mydenue, mpu 140°C B treuenue 30 muH. [TonydeHHYIO0 cMeCh pa30aBIIIOT BOJON U dKCTparupy-
10T DCM (6x). Hobasnstor HCI B quokcane (1 M, 1,2 mi, 1,2 MMOJTB) U MTOTyYCHHBIH PACTBOP KOHIICHTPHPYIOT
nocyxa. B pesynbrare ounctku ¢ momonisio SCX (2  kosoHKa, 3mtoeHT 7 M ammuak B MeOH) momydator octa-
TOK KOPUYHEBOTO [IBETa, KOTOPHII JOMOTHUTENEHO OYHINAIOT, UCTIONB3Y (IIen-XpoMaTorpauaecKyro KOJIOH-
Ky (12 r cunukarens, 1-17% 1,4 M ammuak B MeOH, rpaguest 8 DCM, 6oiee 30 00beMOB KOJIOHKH), TTOJTydast
5-(7-merokcuxuHONMUH-6-111)-N-MeTmin-N-(2,2,6,6-TeTpaMe THnune puuH-4-mn)- 1,3,4-tuamua3on-2-aMuH B
BHUJIC TBEPJOTO BelecTBa xenrtoro neera (104 mr, 84%). MC=412,3 (M+1), R=0,45 mun [Cnioco6 D].

'H aMP (400 MTI'i, metanon-dy) & m.a. 8,83 (am, J=4,3, 1,8 I'u, 1H), 8,71 (c, 1H), 8,42 (u, J=8,1 I'n, 1H),
7,57 (c, 1H), 7,48 (nn, J=8,3, 4,3 I'n, 1H), 4,43-4,57 (m, 1H), 4,16 (¢, 3H), 3,11 (c, 3H), 1,81 (mn, J=12,6, 3,0 I'L,
2H), 1,58 (1, J=12,4 T'u, 2H), 1,37 (¢, 6H), 1,25 (c, 6H).
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Mpumep 32. Cunrez 6-(5-(metun(2,2,6,6-TeTpameTmmunepuant-4-mr)amMuHo)-1,3,4-tnaanazon-2-ui-

XHHOJIWH-7-0]1a
s~
N /N
7 N
X
N OH

Cmech  5-(7-MeTokcuXuHONMUH-6-11)-N-MeTin-N-(2,2,6,6-TeTpaMeTiinunepuani-4-mwi)- 1,3 ,4-tnanua3on-
2-amuna (30 mr, 0,073 MMonb) u ruapoxiopuaa nupuauaa (126 mr, 1,093 MMob) HarpeBaroT, HCIOJIB3YSI MUK-
poBostHOBOE 00smydenue, npu 160°C B Teuenue 30 muH. [TosrydeHHOE TBEpI0€ BEIIECTBO PacTBOPSIOT B METAHO-
Jie ¥ KOHIEHTPUPYIOT Ha cMmecH cwmkarens (500 mr) u 6ukapbonara Hatpus (14,6 mmons, 122 mr) u o6paba-
TBIBAIOT, UCTIONB3YA (prem-xpoMaTorpapuuecKyro KoloHKy (4 r cunmukarens, 1-17% 1,4 M ammumak 8 MeOH
rpamueHT B DCM, OGonee 30 00BeMOB KOJIOHKH), momydas 6-(5-(metwmin(2,2,6,6-TeTpaMeTHIIITHIICPHINH-4-
nT)amMuHO)-1,3,4-THanna3on-2-uiIXnHOJINH-7-071 B BHIE TBEPAOTO BeIIecTBa >kentoro msera (24 mr, 83%).
MC=398,3 (M+1).

'H SIMP (400 MI', metanon-ds) & m.a. 8,67 (1, J=3,0 I'u, 1H), 8,49 (c, 1H), 8,29 (n, J=7,6 I'u, 1H), 7,36
(c, 1H), 7,28 (an, J=8,3, 4,3 I'u, 1H), 4,55 (1, J=12,1 I'n, 1H), 3,13 (c, 3H), 1,90 (ax, J=12,6, 3,0 I'r, 2H), 1,62-
1,78 (m, 2H), 1,46 (c, 6H), 1, 33 (c, 6H).

CHHTe3 NPOMEeKYTOYHBIX COCIMHEeHUIH
IIpomexxyrounoe coemuHenue 7. CuHre3 2-0pom-5-((2,2,6,6-TeTpaMeTIIITUICPUINH-4-1T)0KCH)-1,3 4-

THaauasoJia:
S
Br: O
~ r
N—-N
NH

LiHMDS (1 M pactBop B TBME, 1,72 mi, 1,72 MM0Ilb) TOOABISIOT K IMEPEMEIIMBACMON, OXJIAKICHHON
TBAOM CyCHeH3uu 2,2,6,6-TeTpameTinnunepuani-4-omna (248 mr, 1,578 mMons) B IM® (5 M) B atMocdepe
aszota. [TomydeHHsIi pacTBop mepememmBatot pu 0°C B Teuenue 30 MuH, 3ateM HarpeBatoT npu 50°C B Tede-
Hue 3 4. [lony4yeHHYI0 peakIIMOHHYIO CMech racart, 1ooasisist MeOH (5 mun), mogkucisiror TFA u momemator B 5
r Kaptpumk SCX (mpeaBapurensHo yBrnakHeHHbIH MeOH). Kaprpumk npomsiBator MeOH (20 mui) 3aTem Ko-
potko npomsiBatoT 7 M NH; B MeOH (15 mi). O0beuHeHHBIE OCHOBHBIE (DPAKINK KOHIICHTPUPYIOT B BaKyy-
Me, MoJTy4asi ChIpOil MPOAYKT B BUJE TBEPAOTO BELIECTBA CBETJIO KOPUUHEBOro IBeTa. ChIpoil MaTepual npeaBa-
puTesnsHO abCOpOMPYIOT Ha CHIIMKAresie M OYMIIAIOT, UCTIONB3Ys (uien-xpomaTtorpaduio, ucronb3ys 12 r kap-
TPHUJDK C CHJIMKAreJieM, OCYIIECTBIA TpaaueHTHOE dmoupoBanrne MeOH/DCM, nonydvast yka3aHHOE B 3ar0JiOB-
Ke COCIMHEHHE B BHJE TBEPAOTO BEIIeCTBa OJeIHO KopudaHeBoro 1Beta (227 mr, 49% Beixon). KX-MC R, 0,72
muH; MC m/z 322,1 [M+2]" [Crioco6 A].

'H SIMP (400 MI't, IMCO-dg) 8 m.1. 5,26-5,38 (M, 1H), 2,01-2,17 (m, 2H), 1,42 (mmp. ¢, 1H) 1,23-1,32
(M, 2H), 1,17 (c, 6H), 1,10 (mup. c, 6H).

IIpomexyrounoe coenunenne 8. CuuTre3 1-(3-meroxcu-4-(4,4,5,5-terpamerni-1,3,2-nrokcaboposian-2-

nn)pennn)-N-metwi- 1 H-mupa3zon-3-amuHa
H
- N N\ /0
A

Cramus 1: 1-(4-6pom-3-mMeroxcudenwn)- 1 H-mupazon-3-amun

CwMmecsh 1-Opom-4-itono-2-merokcubensona (2,5 r, 7,99 mmoins), 3-amunonupaszona (0,797 r, 9,59 mmons),
camanpaokcuma (0,219 r, 1,598 mmons), Cu,O (91 mr, 0,479 mmons), u Cs,COs3 (3,9 1, 11,98 mmons) B
JAM® (8 mu) nerasupytot N, n Harpesatot rpu 95°C B Teuenue Houu. [locie oxmaxaeHnst 10 KOMHaTHON TeM-
neparypsl HOJIy4EHHYIO CMeCh GHIBTPYIOT Yepe3 HenuT u npombiBaioT EtOAc. [TomydeHHBIH QUIBTPAT IPOMBI-
BAIOT BOJIOH M COJIEBBIM pacTBOpoM. OpraHudeckuii pactBop cymar Hag Na,SOy, QUIBTPYIOT M KOHIEHTPUPYIOT
B BakyyMme. [loyydeHHBII OCTaTOK OYMINAIOT, UCIIONB3YsS Xpomarorpaduieckyo o0paboTKy Ha CHIIMKarese
(10%~60% EtOAc B renrane), nomydas 1-(4-6pom-3-metoxcudenmn) -1 H-mupazon-3-amun (800 mr, MC: 270,3
[M+H')).

Cramus 2: N-(1-(4-6pom-3-meTokcudenmn)- 1 H-mupazon-3-wmn)-2,2,2-rpudTopare TaMmu,I

K oxmaxmeHHomy nbaoM pactBopy 1-(4-6pom-3-metokcudenwmn)-1H-mupazon-3-amuna (2 00 mr, 0,746
MMoutb) U upuarHa (0,263 i, 1,343 mmomns) B DCM (5 M) nobasmnstior TpudTopykcycHbiit anruapun (0,124
M1, 0,895 mmorn). [lomydeHHYI0 peakIIMOHHYIO0 CMECh ITEPEMENINBAIOT MPH KOMHATHOW TeMITepaType B TeUCHHE
3 4. [Tonyuennyro cMech pazdasisiror DCM, npombiBatoT BogHsM 1 H pactBopoM HCI, BomHBIM HacChIIIEHHBIM
pactBopoM NaHCO;, 3arem cymar Haxg Na,SOy4, QUIBTPYIOT M KOHIEHTPUPYIOT NPH MOHMKEHHOM aBJICHUH,
nomydast 320 mr N-(1-(4-6pom-3-merokcnudennn)-1H-nupazon-3-un)-2,2,2-rpudTopaneramuia, KOTOPHIH Hc-
MOJIBE3YIOT Ha CIIeIyIoNIel cTaany 0e3 JOMOIHUTEIbHONW OYHCTKH.

Cranus 3: N-(1-(4-6pom-3-metokcudenmn)-1 H-mmpazon-3-nn)-2,2,2-tpudrop-N-MeTHnaneraMusa

K cmecu N-(1-(4-6pom-3-metokcudennn)-1H-mpazon-3-un)-2,2,2-rpudropaneramuga (320 mr, 0,879
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mmodb) 1 KyCO; (146 mr, 1,055 mmons) B IM® (2 min) go6aensror Mel (202 wmr, 1,055 mmons). [lonyueHHyIo
PCaKIMOHHYIO CMECh IIEpPEMEIINBAIOT MIPU KOMHATHOM TeMIieparype B TeueHne Houu. [loaydeHHyro peakiuoH-
HYI0 CMECh BBUIMBAIOT B BOAY M dKcTparupyioT Et)O. O0senHeHHBIE OPraHNYECKHE CJIOW IPOMBIBAIOT BOJIOM,
cymat Haa Na,SO4, GUIBTPYIOT M KOHICHTPUPYIOT MPH TMOHMKEHHOM naBieHuH, mosydas N-(1-(4-Opom-3-
mertokcupenmn)- 1 H-mupazon-3-mn)-2,2,2-pudrop-N-metrnaneramus (300 mr, MC: 380,0 [M+H ).

Cramus 4: 1-(4-6pom-3-Metoxcudenmn)-N-metun- 1 H-nmupazon-3-amun

K oxmaxaerromy sbaoM pactBopy N-(1-(4-6pom-3-merokcudennn)-1H-nupazon-3-nn)-2,2,2-tpudrop-N-
metmnaneramua (300 mr, 0,793 mmois) B EtOH (5 mir) mobasistror pactBop 21% stokcuaa Hatpus B EtOH (0,4
w1, 0,793 mmons). IlonmydeHHYI0 cMech NepeMeIInBaOT IPH KOMHATHOW TeMIeparype B TEUCHHE HOYHM, 3aTeM
BBUIMBAIOT B BOIY.

[Monyuennyro cmech skctparupytoT EtOAc. O0beqMHEHHBIE OPTaHUYECKUE CIIOM NPOMBIBAIOT HACKHIIICH-
HBIM BoJHEIM pacTBopoM NaHCO;, cymar Han Na,SOy4, GMIBTPYIOT M KOHUEHTPUPYIOT NPH MOHWKEHHOM J1aB-
nenuu, momydas 1-(4-6pom-3-metoxcupenun)-N-metus-1H-mupaszon-3-amun (200 mr, MC: 284,3 [M+H']).

Cragus 5: 1-(3-meTokcu-4-(4,4,5,5-rerpamerni-1,3,2-nnokcaboponan-2-ni)penmn)-N-metni- 1 H-
UPa3oi-3-aMuH

JlerazupoBannyio cmech 1- (4-Opom-3-metokcudennn)-N-metun-1H-mupazon-3-amuna (200 mr, 0,709
MMOJIB), Ouc(muHakoaTo)auoopona (270 mr, 1,063 mmoins), Pd(dppf)Cl, (51,9 mr, 0,071 mmois), dppf (39,3,
0,071 mmonp) u amerata kamus (451 mr, 2,127 mmois) B 1,4-muokcane (5 min) HarpeBatoT nipu 90°C B TeueHue
Houm. [Tocie oxmakaeHns 10 KOMHATHON TeMITEpaTypsl MOIYyUCHHYIO CMECh (DMIIBTPYIOT Yepe3 LEIUT U IPOMBI-
BatoT EtOAc. [Tomy4ueHHBIH QUIbTpaT KOHIEHTPUPYIOT U OCTATOK OYHWIIAIOT, UCTIONB3YS XpoMaTorpapuaeckyro
00pabotky Ha cuiukarene (10-60% EtOAc B remrane), momydast 1-(3-merokcu-4-(4,4,5,5-terpamermi-1,3,2-
nuokcaboponan-2-un)denun)-N-metun-1H-mupaszon-3-amun (160 mr, MC: 330,2 [M+H')).

IIpomexxyrounoe coemunenue 9. Cunte3 6-mertokcu-5-(4,4,5,5-rerpamernin-1,3,2-nuokcaboponan-2-ui)-
2,3-puruapo-1H-unnen-1-ona

o

B 100 M kpyriogoHHYIO K0JIOY, coneprkantyio 1,4-muokcan (21 mir), 1o6aBisroT 5-6poM-6-MeToKCH-2,3-
muruapo-1 H-ungen-1-ou (1,0 T, 4,15 MMonb), 6uc(nruakosaro)aubopon (1,6 T, 6,22 MMOJB) U arleTaT KaJius
(1,3 1, 13,3 wmmonp). CycHneH3WIO JEerasupyloT a30TOM B TEUeHHEe S5 MUH, 3aTteM npobammsror 1,1'-
ouc(audennndocuno)dpeppouen (0,23 r, 0,415 mmons) nu PACly(dppf) (0,30 r, 0,415 mmons). [Toxyuennyro
cycnen3uto HarpeBatoT npu 80°C B TedueHue 18 4. PeakinoHHYI0 CMeCh 3aTeM OXJIaKJAIoT 10 KOMHATHOW TeM-
TepaTyphl, pa30aBIAIOT THIALETATOM, QIIBTPYIOT Yepe3 LEIUT ¥ KOHIICHTPUPYIOT B BakyyMme. CBIpoil MpoayKT
OYMIIAIOT, HUCIONB3Yysl XpoMmarorpaduieckyo o0paOOTKy Ha CHIIMKarene, Imoiaydas 6-meTokcu-5-(4,4,5,5-
TerpameTni-1,3,2-quoxcaboponan-2-un)-2,3-guruapo- 1 H-uanen-1-ox (1,1 r) MC [M+H ]=289.4.

IIpomexyrounoe coeamnenne 10. CuHTe3 7-MeTokcu-6-(4,4,5,5-terpamerui-1,3,2-qmuokcaboponan-2-
W) XUHOJNH-2-KapOOHUTpHIIA

Cragus 1: 6-x510p-7-METOKCUXUHOIUH

PactBop cepHoit kucaoTsl (35 min) B Boze (35 Mir) 006pabaThiBatoT 3-HUTPOOEH30JICYIIE(OHOBOH KHCIOTOH
(35,1 1, 159 mmonp) u runepuroM (80 mit, 1,1 Mob), MOTyYast TYCTYIO CycCIieH3UI0 ceporo 1BeTa. CycTleH3uio
HarpesatoT 110 75°C u g06aBisroT 4-xyop-3-mMerokcuanwimH (25,0 r, 159 mmous). [lomydeHHyI0 cMech Tiepe-
memmBaroT pu 140°C B Teuenne 1 4. JI0OaBIAIOT TOMOJHUATENBHBIE KOTHMYECTBA BOABI (35 MIT), CEpHOM KHCIO-
ThI (35 M) u TiunepuHa (40 MIT) 1 peakIIMOHHYIO CMECh TIEPEMETUBAIOT TOTIOTHUTENBHO 2 1 mpu 140°C.

[TosydeHHBIH pacTBOP OXJAXKIAIOT 10 KOMHATHOW TeMIIepaTyphl, BEUTMBAIOT Ha jea U pH moomsat mo 13,
J00aBIIsIsE KOHIEHTPUPOBAHHBIA THAPOKCUA aMMoHHMs. [lomydennyto cmechk skctparupytoT EtOAc (3x) u akc-
TPaKTHI MPOMBIBAIOT COJIEBBIM pacTBOpoM, cymar Hag Na,SO, u KOHIEHTpHPYIOT. B cooTBeTcTBUH ¢ 00mIei
TIPOLIEAYPOH IJIST OUMCTKHM XHHOIHMHA, packpbiToit Leir, C. M. J. Org. Chem., 1977, 42, 911, mosy4eHHbIH ocTa-
Tok pactBopsiroT B 2 M HCI (500 mi) n nobasmstor xnopuna uuHKa (43,2 1, 317 MMoIIb), B pe3ysibTaTe 4ero He-
MeUIeHHO oOpasyetcst ocanok. [lomyueHHyro cMech nepemennBaioT B TeueHrue 30 MuH. TBepable BemecTBa Bhl-
JeTSIoT GpUIbTpOBaHUEM, ITpoMbIBast xonoaHoi 2 M HCI, 2-nponanonom, 3atem Bopoi. [lomydeHHbIe TBEpbIe
BEILlECTBA JOOABISIIOT K KOHIEHTPUPOBAaHHOMY THAPOKCUAY aMMOHUS (400 M) M TOJTydeHHYIO CMeCh IepemMe-
mmBatoT B TeueHue 10 mun. Jobarmsror EtOAc u cMech mepeMenuBaroT B TeueHue 5 MuH. [lomydeHHyrO cMech
akcTparupytoT EtOAc (3x) M 9KCTpaKkThl MPOMBIBAIOT COJIEBBIM pacTBOpoM, cymar Hajx Na,SO4 M KOHIEHTpH-
PYIOT, TIOJTy4ast OCTaTOK TEMHO KOPUYHEBOT'O I[BETA, COCTOSIIIMN M3 CMECH JABYX BO3MOXKHBIX IIMKJIM3aIMOHHBIX
pernonzomepoB. Xpomartorpadpudeckas oopadorka Ha cumkarene (15-100% rpanuent EtOAc 8 DCM) naer 6-
xJI0p-7-mMetokcuxuHoauH (7,03 T) B BUIE TBEpIOTO BemecTBa 6exkeBoro mseta. MC (M+1)=194,1.
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'H SIMP (400 MT'ny, metanon-dy) & 8,78 (mn, J=4,5, 1,6 I'n;, 1H), 8,24 (mux, J= 8,4, 1,4 I'n, 1H), 8,01 (c, 1H),
7,47 (c, 1H), 7,43 (an, J=8,3, 4,5 ', 1H), 4,06 (c, 3H).

Cragus 2: 6-XJ0p-7-METUIOKCUXHUHOIMH 1-0KCcHp

B 100 M3 KpyriaomoHHYI0 KoJOy HMOMENIAOT 6-XJIOp-7-METOKCHXHWHOJIMH, pacTBopeHHBH B DCM (25,8
M), u gob6asisitor MTO (0,051 1, 0,207 Mmoib). [TonydeHHYIO peakKIIMOHHYIO CMECh 3aKpBhIBAIOT U MPOJIEITBIBa-
0T OTBEPCTHE WIJIOH, 3aTeM IOMENAI0T Ha OaHI0 CO JBIOM UIA oxnaxaeHus. [locie oxmakaeHns Mo KarumsM
nobasnstoT nepekuch Bogopoaa (0,633 mu, 10,33 mmons). [Tocne 3aBepmieHus: 100aBIEeHUS MOTYICHHYIO peak-
IIHOHHYIO CMECh yIANIMIOT ¢ OaHM, HATPEBAIOT A0 KOMHATHOM TEMIIEPaTyphl U MEPEMEIINBAIOT B TCUCHUE HOUU
(18 gacoB). dob6asmssror MNO, (10 mr, 0,115 MMOIB) U MOJIYIEHHYIO PEAKITMOHHYIO CMECh MEPEMEIINBAIOT B
TEYeHHUE JOTONMHNUTENHHO 2 4. [lomydeHHyI0 cMech pUIBTPYIOT Yepes3 HenuT, npoMbiBaror DCM, 3aTeM KOHIICH-
TPUPYIOT B BAKYyMe, MONy4das 6-X1op-7-MeTunokcuxunonun 1-oxeun (1,036 r) MC [M+H']=210, 3.

Cranust 3: 6-XJ10p-7-METOKCUXHUHOJINH-2-KapOOHUTPUIT

B 50 mu xon0y, coxmepxkamtyro anetoHHTpwI (6,0 M), 3arpyKaroT 6-XJ0p-7-METOKCUXUHONIUH |-0Kcua
(0,25 r, 1,19 mmons), TEA (0,33 M, 2,39 mmous) u TpumeTmicwrmnmanny (0,48 mi, 3,58 mmons). [lomyden-
HYI0 pEaklMOHHYI0 cMech HarpeBatoT mpu 80°C B TeueHue 2 4, OXJIXKIAIOT 1O KOMHATHOW TeMmmepaTyphl U
KOHIICHTPUPYIOT B BakyyMe. llOXydeHHBIH OCTATOK IOAMICIUIAYMBAIOT, HCIIONB3YSl HACBHIIICHHBIA PacTBOP
Na,COs3, 1 monydeHHbIH MPOayKT dKkeTparupytor DCM. Opranudeckuii cioit cymat Hag MgSO,, GruibTpyoT u
KOHIICHTPHPYIOT B BAKYYM€, TIOTydas 6-XJI0p-7-MEeTOKCUXHHOMHIH-2-Kap6oruTpui (0,20 T) MC [M+H]=219,4.

Cramus 4: 7-metokcu-6-(4,4,5,5-retpamerni-1,3,2-muokcadbopoaan-2-1i ) XHHOJIWH-2 -KapOOHUTP I

B 5 wmn ammyny, comepxamyro 1,4-muokcan (2,5 Mi), m00aBISAIOT 6-XJI0P-7-METOKCHXWHOJIWUH-2-
kapoonutpuia (0,11 r, 0,503 mMmous), ouc(rmuHakonato)audopoH (0,26 r, 1,01 mmons) u anerat xamms (0,30 T,
3,02 wmmonp). CychmeH3Wio JAerasupywT a3oTtoM B TedeHue S5 wMuH. JloGaBmsator ammykr PdCly(dppf)-
quxnopmerana (0,04 r, 0,05 Mmonb) U nosydeHHyI0 cycneH3uto HarpeBaroT npu 100°C B Tedenue 2 u. Peakiu-
OHHYIO CMECh OXJIX/JIAIOT 10 KOMHATHOM TEMIIEpaTyphl, pa30aBisfoT ATWIIALETaTOM, QUIBTPYIOT Yepe3 LEINUT U
KOHIICHTPUPYIOT B BaKyyMe, MOJIydasi CBIpOH MpOAYyKT, 7-MeToKcH-6-(4,4,5,5-rerpamerni-1,3,2-nnokcadbopoian-
2-unxuHosMH-2-kap6ouuTpun MC [M+H1=311,2.

IIpumepsl cuHTE3a
Hcnone3ys croco0bl, aHAJIOTHYHBIE TeM, KOTOPhIE PACKPBITHI Ui MOJIYYCHHS COSAMHEHUS mpuMepa 1, u

HCTI0JIB3Ys COOTBETCTBYIOINEC NCXOHBIC MAaTCPpHAJIbI, ITOJTYYAIOT CICAYIOIMUC COCANHCHUA!

EXMC M+1, R,
IIpumep CoennHeHUe H AMP 400 MI'u
Crioco®

w—{ M (IMCO-d) & M.m. 8,27 (m, J=8,08 Iw,

/@fi\ﬂ 1H), 7,73 (m, J=1,52 Tu, 1H), 7,54 (mm,
N

J=8,34 1,26 T 1H) 4,35-4,45 (M

N// O/ 386’2, 0149 4 r I’ I r I I I 7

33 1H), 4,01 (¢, 3H), 3,00 (¢, 3H), 1,61

3-Mmerokcu-4- (5- (MeTun (2,2,6, 6- MMH., D

(om, J=11,87, 3,28 Tu, 2H), 1,42 (T,

TeTpaMe TUJINUIIEPUANH-4-11J1) aM/HO ) — =12,13 Tu, 2H), 1,28 (mp. c, 1H), 1,21

(c, e6H), 1,08 (c, 6H)

\NQ (IMCO-d) & wm.m. 8,27 (v, J=7,58 Tu,

F S

8 1H), 8,08 (mm, J=11,12, 1,01 Tu, L1H),
374,2, 0,49|7,82 (mm, J=8,34, 1,26 Tu, 1H), 4,41

=z

34 N
MuH., D (mp. c, 1H), 3,04 (c, 3H), 1,59-1,70

1,3, 4-Tnaguason-2-ui) 6eH30HUTPUII

3-¢Top-4- (5= (MeTnn (2,2, 6, 6= (M, 2H), 1,50 (mmp. c, 2H), 1,24 (mup.

TeTpaMe TUJINUIIEPUINHE-4-1JI) aMUHO ) — c, 6H), 1,12 (mup. c, 6H)

1,3, 4-Tnammaszoi-2-ujl) OeH30HUTPUII
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(IMCO-dg) & mM.m. 8,26 (v, J=7,83 Iwu,
1H), 7,94-7,85 (M, 2H), 4,29-4,39 (M,
. 407, 2, 0,53 |1H), 3,89 (¢, 3H), 3,04 (c, 3H), 1,63
MMH., D (gm, oJ=11,87, 3,28 Iwu, 2H), 1,44 (T,
MeTUIT 3-¢pTop-4-(5- (MmeTm (2,2, 6, 6- J=12,13 Tu, 2H), 1,29 (c, 1H), 1,21 (c,
TeTpaMe TUJIINIIEPUIVH-4—UJI) aMUHO ) — 6H), 1,09 (c, 6H)
1,3, 4-Tnaguaszoi~2-ui) OeH30HUTPWUIT
(IMCO-d,;) & wm.m. 8,32 (m, J=2,53 Tm,
1H), 8,08 (m, J=8,59 I'u, 1H), 7,39-7,46
(m, 2H), 5,86 (m, J=2,53 I'u, 1H), 5,63~
g 456,3, 0,50 |5,68 (M, 1H), 4,30-4,38 (M, 1H), 3,99
5- (2-MeToKCH-4- (3- (MeTHIaMuHO) —1H- MuH., D (c, 3H), 2,98 (c, 3H), 2,77 (m, J=5,56
nmpaszoJi-1-mi) dennt) ~-N-meTuia-N- T'u, 3H), 1,62 (m, J=10,61 T'u, 2H), 1,43
(2,2,6, 6-TeTpaMe TUINUIICPUIUH-4-1J1) — (r, J=11,12 T'u, 2H), 1,22 (c, 6H), 1,10
1,3, 4-Tuammasos-2-aMuH (c, 6H)
\_<:ji
/ s:'f” (Xnopodopm-d) & 8,84 (¢, 1H), 8,28 (m,
Nm 437, 2, 0,52 J=8,3 I'u, 1H), 7,48-7,65 (M, 2H), 4,47~
> 7-MeTokCH-6- (5- (MeTwr (2,2, 6, 6~ wi., D 05t 1413 ey SHE, 3,09 (e
TeTpaMe THIIUIEPUONH- 4 ~1JT) aMIHO ) — sy, 1,82 (mm, J=12,2, 3,4 Tm, 2H),
1,3, 4-Tuanmuasos~2-us) XMHOJIUH= 2~ 1,32-1,45 (v, 8H), 1,20 (c, 6H)
KapOOHUTPMUIT

Hcnonp3ys croco0bl, aHAJIOTHYHBIE TEM, KOTOPhIE PACKPBITH [UIS MOIYUYCHHS COCOMHEHUS mpuMmepa O,

HCTI0JIB3Ys COOTBETCTBYIOINE NCXOHBIC MAaTCPpHAJIbI, ITOJTYYAOT CICAYIOIMUC COCANHCHUA!

MeTUIIIMpuIna-2 (1H) -oxH

KXMC M+1, R,
Ipumep CoenyHeHUEe -H AMP 400 MI'n
Crioco®
NH
{i (IMCO-de) & m.m. 8,24 (m, J=8,59 Tu, 1H),
N
! 7,82 (m, J=7,58 Twu, 1H), 7,47-7,54 (M,
2H) 6,85 (m, J=2,02 T'u, 1H) 6,68 (om
455’3’ 0,48 ’ ’ ’ ’ ’ ’ ’ ’
38 J=7,07, 2,02 Ty, 1H), 5,37-5,45 (M, 1H),
MUH., D
4- (3-meTokcu-4- (5-((2,2,6,6- 4,08 (¢, 3H), 3,47 (¢, 3H), 2,15 (m,
TeTpaMe TUJINUIIEPUOANH-4-11JT) OKCH) — J=10,11 T'u, 2H), 1,31 (mmp. c, 2H), 1,21
1,3, 4-Tnamguason-2-ui) peHmi) -1- (mp. ¢, 6H), 1,12 (mmp. c, 6H)

I/ICHOJ’IL3y5[ CHOC06LI, AHAJIOTUYHBIC TEM, KOTOPBIC PACKPBITHI AJIA MOJTYUYCHUSA COCAUHCHUSA IPpUMEPa 25, nu

HCII0JIB3Ys COOTBETCTBYIOIINE NCXOHBIC MAaTCpHAJIbI, IIOJTYYAarOT CICAYOMNUC COCANHCHUA:
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IIprMep

CoeIuHeHME

KXMC M+1,

R., Coocot

‘H AMP 400 MI'm

(IMCO-dg) & Mm.m. 8,13 (m, J=8,59
o, 1H), 7,98 (m, J=2,02 Ty, 1H),
7,80-7,86 (M, 2H), 6,81 (m, J=2,02
472,2 [M]* I'u, 1H), 6,66 (mm, J=7,33, 2,27 Tu,
0,48 muH., D | 1H) 4,42 (mmp. ¢, 1H) 3,46 (c
4- (3-x710p-4- (5- (MeTHIT (2,2, 6, 6- ’ ! o beoc o !
3H), 3,03 (c, 3H), 1,64 (mmp. c,
TeTpaMe TUINuIepuIna-4-1y) ammHo) -1, 3, 4-
2H), 1,45 (mmp. c, 2H), 1,23 (mmp.
THManMa30J-2-ujl) berusn) -1 -Me TUINIUPUINH-
c, 7H), 1,11 (mmp. c, 6H)
2 (1H) -oHn
\NQ. (OMCO-dg) & M.m. 8,23 (mmp. c, 2H),
o ST 7,99 (m, J=8,08 I'u, 1H), 7,90 (&,
N J=1,52 Tu, 1H), 7,67-7,78 (M, 1H),
N 431, 2,
\ 4,29-4,44 (m, 1H) 3,01 (c, 3H)
HN 0,49 MuH., D ’ ’ ’ ’ ’ ’ ’
1,62 (om, J=12,13, 3,03 T'u, 2H
5- (2-xJyop-4- (1H-nupaszoya-4-wi) beHns) -N- ! (s ! ! ! ! Ve
1,43 (7, J=12,13 Ty, 2H), 1,21 (c,
MeTnin-N- (2, 2, 6, 6-TeTpaMe TUJINUIePUINH-4—
6H), 1,09 (c, 6H)
ui) -1, 3, 4-Tuanuasoj-2-aMnH
N (IMCO-d¢) &6 M.m. 8,01 (m, J=8,08
N NH
a S,\(N 'y, 1H), 7,89 (c, 1H), 7,66 (&,
SN J=1,52 Tu, 1H), 7,56 (mm, J=8,34,
N 1,77 Tu, 1H), 4,31-4,44 (m, 1H),
N
485,2 [M]7, 4,11 (v, J=6,06 Tu, 2H), 2,94-3,06
5— (2-xsop-4- (4,5, 6,7- 0,54 mu., D | (M, 5H), 1,96-2,04 (M, 2H), 1,81-
TeTparugponupaszodio[1, 5-al nmupruonH-3- 1,90 (m, 2H), 1,62 (mm, J=11,87,
i) penwmi) -N-metun-N- (2,2, 6, 6- 3,28 Tu, 2H), 1,43 (v, 0=12,38 I'm,
TeTpaMe TyInIepunna-4-mi) -1, 3, 4- 2H), 1,29 (mmp. ¢, 1H), 1,21 (c,
TUanuasoJi-2 - aMuH 6H), 1,09 (c, 6H)
S:‘<,N (IMCO-dy) & M.zm. 9,03 (m, J=11,12
N
P 'y, 1H), 8,85 (m, J=2,02 Tu, 1H),
N
N 8,33 (c, 1H) 8,07-8,13 (M, 1H)
) 412,2, 0,46|°" ’ ’ ’ ’ ’ ’
9 _ _
N-meTmi-5- (5- (1-meTmn-1H-nmpason-4- MuH., D 7,9378,07 (m, 3H), 4,44-4,55 (M,
1) M- 2-301) ~N— (2, 2, 6, 6 1H), 3,90 (c, 3H), 3,07 (c, 3H),
TeTpaMe TUINUIePUOMH-4-umn) -1, 3, 4- 1,87-2,02 (m, 4H), 1,50 (c, 6H),
1,45 (¢, 6H)

THaOMa30J~2-aM1H, XJIOPUCTOBOOOPOOHAA

COJIb

-4] -



035606

o ENH (IMCO-d¢) & wM.m. 8,35 (c, 1H),
e 8,02-8,07 (m, 2H), 7,90 (m, J=2,02
N
; 'y, 1H), 7,70-7,74 (M, 1H), 5,42
N
/‘N! 432,2, 0,54 | (r7, J=11,31, 4,11 Iu, 1H), 3,88
MMH., A J=
2-(2-xJyop-4- (1-MeTnn-1H-nupason-4- ! (¢, 3M), 2,16 (am, J=11,62, 4,04
yi1) berm-5- ({2, 2, 6, 6- T'u, 2H), 1,42 (mmp. c, 1H), 1,32
TeTpaMe TWIInunepuanu-4-mi) okcu) -1, 3, 4— (r, J=11,62 Im, 2H), 1,20 (c, 6H),
1,11 (¢, 6H)
THAOUa30JI
(IMCO-dg) &6 ™M.m. 8,62 (m, J=2,02
\~~< i"” Iu, 1H), 8,09-8,17 (M, 2H), 7,96
e s
Ly (m, J=1,52 Tu, 1H), 7,80 (&m,
N = 7
\ol/ 472,2 [M1%, J=8,34, 1,7 'y, 1H), 6,95 (&,
0,58 b J=8,59 I'u, 1H), 4,35-4,44 (M, 1H),
(o A (e _3_ ’ -
5-(2-xJ0p—-4- (6-METOKCUNMPUINH-3 3,92 (¢, 3H), 3,02 (c, 3H), 1,63
wi) erwnst) -N-mMeTus-N- (2,2, 6, 6— (mm, J=12,13, 3,03 Tu, 2H), 1,44
TeTpaMe TUInunepunuE—4-mi) -1, 3, 4- (v, J=12,38 Tu, 2H), 1,29 (mp. c
. Cy
THAMMASOT -2~ MK 1H), 1,21 (c, 6H), 1,09 (c, 6H)
(IMCO-d¢) & M.m. 8,39 (m, J=2,53
I'u, 1H), 8,07 (v, J=8,34 Tu, 1H),
p
7,82 (mm, J=8,59, 2,53 TIu, 1H),
NTS 7,57-7,69 (M, 2H), 6,53 (m, J=9,09
H;NI/ 441, 3, 0,40 ’ ’ ’ ’ ’ r r
N b I'u, 1H), 6,26 (c, 2H), 4,30-4,39
- — — -3 —D— .
5- (4~ (6-aMMHONUPUAVH=-3-1JI) =2 (M, 1H), 3,01 (c, 3H), 1,63 (m,
dropbennn) -N-meTmi-N- (2,2, 6, 6- J=9,60 Tu, 2H), 1,44 (v, J=11,62
TeTpaMe TUInunepunuE—4-mi) -1, 3, 4- Tu, 2H), 1,29 (mp. c, 1H), 1,22
THAaOMa30JI-2-aMUH (c, 6H), 1,09 (c, 6H)
N NH (IMCO-ds) & wm.m. 12,77 (mmp. c,
P s:§N 1H), 8,08 (v, J=8,08 I'y, 1H), 7,69-
N
H 7,78 (M, 2H), 6,58 (mmp. c, 1H),
N
3 429,3, 0,52|4,29-4,39 (m, 1H), 3,02 (c, 3H),
MMH., D 2,28 (¢, 3H), 1,63 (m, J=12,13 Tu,
5-(2-pTop-4- (3-MeTuy-1H-nmpason-5-
2H), 1,45 (r, J=11,12 T'u, 2H), 1,29
wit) perwnt) ~-N-meTtmun-N- (2,2, 6, 6-
(mp. <, 1H), 1,22 (mmup. c, 6H),
TeTpaMeTunmunepunuua-4-mumu) -1, 3, 4-
1,10 (mmp. c, 6H)
THagnasoJ—2-aMuH
\ NH (IMCO-d¢) & wM.m. 13,10 (mup. c,
N
E S,\(N 1H), 8,11 (T, J=8,08 T'u, 1H), 7,74-
SN 7,89 (M, 3H) 6,88 (c, 1H) 4,34
N a15,2, 0,49’ ’ o ! t
N (v, 012,13 I'u, 1H), 3,02 (¢, 3H),
MMH., D
5- (2-pTop-4- (1H-mpasos-5-ni) benns) -N- 1,63 {m, J=9,09 Tm, 2H), 1,39-1,51
MeTun-N- (2,2, 6, 6-TeTpaMe TUIINNUIEPUINH- 4~ (v, 2H), 1,29 (mp. c, 1H), 1,22
wi) -1, 3, 4-Tranuasos-2-aMuu (e, 6H), 1,09 (c, 6H)
(IMCO-d¢) & wM.m. 13,29 (mup. c,
\
] s/(NQ 1H), 8,26 (mup. c, 1H), 8,12 (mmp.
N
F. \N,N ¢, 1H), 7,84 (rm, J=7,58, 1,52 Iu,
1H), 7,68-7,73 (M, 1H), 4,35 (7T
N 433,3, 0,49 t ’ ’ T ’
b J=12,57, 3,35 Tu, 1H), 3,02 (¢,
MUH.
5-(2,3-gudrop-4- (1H-nupazoua-4- ! 3H), 1,63 (mm, J=11,62, 3,03 Iu,
1) derHmt) —-N-mMeTmsi-N- (2,2, 6, 6— 2H), 1,44 (v, J=12,13 I'u, 2H), 1,29
TeTpaMe TWMINnIepunnua-4-umn) -1, 3, 4- (mp. ¢, 1H), 1,21 (¢, 6H), 1,09
THaIMaz0J—2-aM/UH (c, 6H)
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(IMCO-ds) & wM.m. 13,32 (mmp. c,
1), 7,90 (m, J=3,54 T'u, 3H), 6,75
(mp. c 1H) 4,30-4,39 (M, 1H)
433,2, 0,52 P ’ ’ ’ ’ ’ ’
D 3,03 (¢, 3H), 1,63 (mm, J=11,87,
5— - — A= _ —_5_ MMH .
5 (2, 3-mgrop-4- (1H-mpason=5 ’ 3,28 Tw, 2H), 1,45 (v, J=12,13 Tu,
wi) beuusr) -N-meTun-N- (2,2, 6, 6— oMY, 1,29 (mmp. <, 1H), 1,21 (c,
TeTpaMeTuInunepunua-4-mmn) -1, 3, 4- 6H), 1,09 (c, 6H)
THaIMas0J—2-aM/H
FosH
\rN
N
N ) (IMCO-dg¢) & w™m.m. 13,26 (mup. c,
HN
1H), 8,20 (mmp. c, 2H), 7,85-7,92
\,<:ji 433,35, 0,49 (M, 2H), 4,31-4,40 (v, 1H), 3,02
FosH (¢, 3H), 1,62 (mm, J=12,13, 3,03
\MN MUH., D
n T'u, 2H), 1,44 (v, J=12,13 Tu, 2H),
NI 1,29 (mmp. c, 1H), 1,21 (c, 6H)
5-(2, 5-gudrop-4- (1H-nmpason-4- 1,09 (c, 6H)
wi) enns) ~-N-Mmetmun-N- (2,2, 6, 6-
TeTpaMeTunnunepuouua-4-mumia) -1, 3, 4-
THaguasoJl-2—aMiH
\’<:i&
F s’\(N (IMCO-d¢) 6 ™M.zm. 13,32 (mmp. c,
N 1H), 7,82-7,99 (M, 3H), 6,76 (mmup.
2 F
b 433,2, 0,52|c, 1H), 4,31-4,39 (m, 1H), 3,03 (c,
5- (2, 5-nubTop-4- (1H-mupason-5- MiH., D SH), 1,63 (amn, J=11,62, 3,03 Tu,
’
wi1) benun) -N-mMeTuI-N- (2,2, 6, 6— 2H), 1,40-1,49 (v, 2H), 1,29 (mp.
TeTpaMeTulInunepunmua-4-wmmn) -1, 3, 4- c, 1H), 1,21 (¢, 6H), 1,08 (c, GH)
THangMas30J—2-aM1HE
NH
Ho.,
o (IMCO-dg) & w™M.m. 13,16 (mup. c,
N 1H), 8,29 (mmp. c, 2H), 7,58-7,67
(M, 2H) 4,29-4,38 (M, 1H) 3,01
433,3, 0,47 ! Y ! ! Y
(c, 3H), 1,63 (mm, J=12,13, 3,03
MMH., D
Tu, 2H), 1,44 (v, J=12,13 Tu, 2H),
(2, 6-muprop-4- (1H-nmpasos-4-ni) denwmt) - 1,29 (mp. c, 1H), 1,20 (c, 6H),
N-meTmsn-N- (2,2, 6, 6-TeTpaMe TUJINUIE PUIMH— 1,09 (c, 6H)

4-umn) -1, 3, 4-Trnannasoyi-2-aMuH
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\NQ‘ (METAHOJI-d;) & m.m. 8,25 (¢, 2H),
cl s N 8,04 (mm, J=11,62, 6,06 Tu, 1H),
N 7,80 (mm, J=11,87, 6,32 Tu, 1H),
7
W 375,2, 0,43|3,91 (mm, J=10,36, 7,33 Tu, 2H),
2-(2, 5-mmorop-4- (1H-mupason-4- M., D 3,60 (mm, J=10,61, 3,03 Tu, 2H),
V1) beryr) - 5— 3,29-3,37 (M, 2H), 3,19-3,28 (M,
T=
((3aR, 6aS) rekcarmoponmppoJio [ 3, 4- 2H), 3,00 (mm, J=11,37, 2,78 TIu,
clouppon-2 (1H) -uia) -1, 3, 4-Tuaguasos 2H)
™ NH
(IMCO-ds) & wm.m. 13,27 (mmp. c,
Fos
S 1H), 8,22 (mmp. c, 2H), 8,06 (m,
N N 449,1, 0,51 |J=7,07 Tu, 1H), 7,91 (m, J=11,62
HN
MWH., I'u, 1H), 4,39 (v, J=11,62 ITu, 1lH),
5-(2-zyn0p-5-pTOop-4- (1H-mmpasosn-4- D 3,02 (¢, 3H), 1,64 (m, J=10,11 Iw,
wi) ernn) -N-meTnsi-N- (2, 2, 6, 6= 2H), 1,40-1,56 (M, 2H), 1,22 (¢,
TeTpaMeTunnuilepuaa-4-wui) -1, 3, 4- 6H), 1,10 (c, 6H)
THaONa30J~2-aM/H
)@ (IMCO-ds) & w™M.m. 13,22 (mmp. c,
LIy 1H), 8,80 (v, J=1,77 Tu, 1H), 8,32
AN NS (mp. ¢, 2H), 8,16 (am, J=12,13
1 416,2, 0,45 beo < T T
b 1,52 Tu, 1H), 4,26-4,36 (M, 1H),
5-(3- -5-(1H- —4-wJ1) mupuana-2- | MAH.,
57 (3-0zop-5- (1H-mpason ) mpnn 3,03 (¢, 3H), 1,64 (am, J=12,13,
-N- -N-(2,2,6,6-
) “NwemnmNT (2,2, 6, 3,03 Tu, 2H), 1,45 (v, J=12,13 Tu,
-4 - _ 4_
TeTpaMeTununepuaua-4-mi) -1, 3, 2H), 1,22 (¢, 6H), 1,10 (c, 6H)
THUaONa30J—2-aMuH
A NH
a s«(N (MMCO-ds) & m.m. 8,37 (m, J=5,05
N To, 1H), 8,32 (m, J=1,52 Tu, 1H),
8,13-8,20 (M, 2H), 7,25 (m, J=5,56
N/‘ 458,72 [(M]°, ’ ’ ’ r ’ ’
HQNJ\\N 0,51 wmi., D Tm, 1H), 6,80 (c, 2H), 4,34-4,43
(m, 1H), 3,03 (c, 3H), 1,61-1,68
5-(4- (2-aMuHONUMPUMUIOUH-4-1JI) —2—
(m, 2H), 1,45 (7, J=12,63 Tu, 2H),
xjopdbenus) ~-N-metusi-N- (2,2, 6, 6—
1,22 (c, 6H), 1,10 (¢, 6H)
TeTpaMeTunMnepunuua-4-mmu) -1, 3, 4-
THAOMA30J-2-aMUH
(OIMCO-ds) & ™M.m. 8,43 (m, J=1,52
N NH
. S’< I'u, 1H), 8,34-8,30 (M, 1H), 8,22
SN (o, J=6,06 I'u, 1H), 8,15 (m, J=8,08
= T 1H) 7,05 (mmp. c, 2H) 6,42
5,5 1 158,2 [M]°, ’ ’ ’ P ’ 14 14
(, J=5,56 Tu, 1H) 4,30-4,42 (M
0,47 vuH., D ’ ’ ’ ’ ’ r r
5-(5- (2-avmHONMPUMMOUH—-4-1JT) —2— 1H), 3,03 (c, 3H), 1,64 (oo,
xjopbenmt) -N-metun-N- (2,2, 6, 6- J=12,13, 3,03 Tu, 2H), 1,45 (T,
TeTpaMeTununepunua-4-mn) -1, 3, 4- J=12,38 T'u, 2H), 1,22 (¢, 6H), 1,10
TUagMas0JI-2-aMUH (c, 6H)
\’<:§i (IMCO-dg) & m.m. 7,98 (om, J=10,61,
£ 6,06 Tu, 1H), 7,62 (mm, J=11,12,
%/Q/L" 6,06 Tu, 1H), 4,33-4,45 (M, 1H),
O
3,5 F 478,2, 0,57(3,03 (c, 3H), 2,66 (c, 3H), 2,33
MMH., D (¢, 3H), 1,63 (mm, J=12,13, 3,03
5-(4- (2, 4-guMeTmunITHAa30JI-5-1iI) -2, 5-
I'u, 2H), 1,44 (v, J=12,13 Twu, 2H),
nudropderms) -N-meTmin-N- (2,2, 6, 6-
1,30 (br, s, 1H), 1,21 (c, 6H),
TeTpaMeTuUInunepuana-4-umu) -1, 3, 4-
1,09 (c, 6H)

THaOMas0Jl—2-aM/H
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\
Nd”“ (METAHOJI-d,) & m.m. 7,88-8,06 (m,
F SN
¢ L 1H), 7,27-7,45 (m, 1H), 4,47 (v,
y 1H), 3,11 (c, 3H), 2,72 (c, 3H),

=
},s 478,2, 0,56
2,32-2,42 (M, 3H), 1,79 (oo,
MMH., D
5-(4- (2, 4-guMeTHUITHAB0JI-5-1I) =2, 3— J=12,63, 3,03 Tm, 2H), 1,58 (T,
nudropdennms) ~-N-meTmsi-N- (2,2, 6, 6- J=12,38 T, 2H), 1,35 (c, 6H), 1,24
TeTpaMe TmInunepuauH-4-mi) -1, 3, 4- (c, 6H)

THaOMa30J—2-aMUH

Hcnone3ys criocoObl, aHAJIOTHYHBIE TEM, KOTOPBIE PACKPHITH VIS TIOJIYYEHHUs COSAMHEHUS puMepa 26, u
WCIOJIB3YSl COOTBETCTBYIOIINE UCXOAHBIE MAaTEPUAIIbI, MOIYYalOT CAEAYIOIUE COSTUHECHHUS:
AXMC M+1, Rt,

TIpuMep CoenuHeHMre 1 AMP 400 MI'm
Crioco®
FF N NH
L, 5"<N (XJIOPO®OPM-d) & m.m. 12,77 (mmup. c,
N 1H), 7,30 (m, J=7,07 Tu, 1H), 7,15 (m,
“
e o J=1,52 'y, 1H), 6,98-7,02 (v, 1H), 6,74
" ) 538, 3, 0,53 | (g, J=1,52 Tu, 1H), 6,33 (mm, J=7,07,
4- (3-rumporcn-4- (5- (meTwi (2, 2, 6, 6- MMH., D 2,02 Tu, 1H), 4,31 (mmp. c, 1H), 3,52
TeTpaMe TUINUIePUINH- 4 -1JT) aM1HO ) — (c, 3H), 3,05 (¢, 3H), 1,76 (mom,
1,3,4-Tnaguason~2-wmi) -5- J=12,63, 3,03 TIu, 2H), 1,39 (mmp. c,
(ToupTopMeTOKCH) beHMIT- 1~ 3H), 1,28 (c, 6H), 1,16 (mmp. c, 6H)

MeTUINUPUIVH-2 (1H) —oH

ITpumep 61. Cunres 5-(2-¢rop-6-merokcu-4-(1H-nupazon-4-mm)denmn)-N-metnn-N-(2,2,6,6-
TeTpaMmeTuanunepuana-4-un)-1,3,4-ruaguazon-2-amuHa

\
N NH
FosH
. N
N
e
N o
HN

Cranus 1: 5-(2-¢rop-6-meroxcudpennn)-1,3,4-ruannazon-2-aMuH

[TepememmBaemyto cmech 2-pTop-6-MeTOKCHOeH30iHOM KucioTsl (2 T, 11,76 MMoIb) M THApa3HHKAPOO-
tnoamuna (1,607 r, 17,63 MMoJIb) OXITAXIAIOT B aTMoc(depe a30Ta Ha OaHE CO JIBIOM U MO KaIuisiM JTOOaBJISIOT
POCI; (3,29 mn, 35,3 mmods). TTocne 3aBepireHust 100aBICHUS TIOMYYEHHYIO PEAKIIMOHHYI0 CMECh TIepEeMeEIITH-
BaroT nipu 78°C B Teuenue 3 4. [TomydeHHYI0 PeaKIMOHHYIO CMECh OXJIAKIAIOT Ha OaHe CO JIBJIOM U racsT, J0-
6aBisia nesHy0 Boay (~50 MiT), mosrydas TBepAoe BelIeCcTBO/cMoI000pas3Hyto Maccy. TBepoe BemecTBo oopa-
0aThIBAIOT YIIBTPA3BYKOM B TE€UECHHE 1,5 4 M MONYUCHHYIO CYCIICH3HIO Pa30aBIIAIOT TOTIOTHUTEIHHO 50 MIT BOMHI,
3aTeM CYCHEeHANPYIOT IPX KOMHATHOI TeMmIiepaType B TeueHne ~16 4. TBepaoe BemecTBo coOMparoT, UCIOIb3Ys
BaKyyMHYIO (HUIIBTpamMio, IMIPOMBIBAIOT BOJOW, CHOBAa CYCIIEHAWPYIOT B HACHIIIEHHOM BOJHOM pacTBOpE
NaHCO; (~100 mi) u cycienaupyrot B Teuerne ~30 MuH. [lomydeHHOE TBEpOE BEMECTBO COOMPAIOT, UCIIONb-
3ys BaKyyMHYIO (pHIBTpammio, 3aT€M MPOMBIBAIOT BOJIOW, MONTy4asi CBIPOH MPOAYKT B BHIE TBEPIOTO BEUIECTBA
He coBceM Oenoro nBera. ChIpOil MaTepwaln MpeaBapUTEIbHO abCOpOUPYIOT Ha CHIIMKAaresie M OYMIIAIOT, HC-
MOJIB3Ys Quren-xpoMatorpaduio, U3y 120 T KapTpHUIK C CHITUKArelleM, OCYIIECTBIISI TPATUSHTHOE DITI0-
uposanue 0-10% MeOH/DCM, nonyuast ykazaHHOE B 3aroJIOBKE COCJMHEHHE B BUJIE TBEPOTO BellecTBa OJe-
Ho xenToro nseta (1,265 r, 45% Beixon). XKX-MC: R, 0,77 mun; MC m/z 226,1 [M+H]" [Crioco6 A].

'H SIMP (400 MTI'ti, IMCO-dg) & m.i. 7,48 (tz, J=8,34, 6,57 ', 1H), 7,29 (c, 2H), 7,02 (n, J=8,08 T,
1H), 6,91-6,99 (M, 1H), 3,85 (¢, 3H).

Cranus 2: 2-6poMm-5-(2-prop-6-meTokcudenun)-1,3,4-tnanuazon

5-(2-¢Top-6-merokcudenmn)-1,3,4-rnaguazon-2-amus (1,265 1, 5,62 MMOIIBb) HOPUUSIMHU TOOABISIOT K T1e-
pememuBaemMoMy pactBopy CuBr, (1,505 1, 6,74 MmMmons) u t-BuNO,, (0,992 mi, 8,42 mmone) B MeCN (16 min) B
aTMocdepe a30Ta, U NOITYICHHYI0 PEaKIIMOHHYI0 CMECh IIEPEMENINBAIOT MIPU KOMHATHON TeMIIepaType B Tede-
Hue ~18 4. [TonyueHHy10 peakIMOHHYIO0 CMECh TacsT, 100aBIIsst HachIeHHBIH BoaHbIH pacTBop NH,CI (~40 M)
n skctparupyiorT EtOAc (100 mi). Opranndeckue ¢asbl pa3neisioT, cymar Hag MgSO, u ¢punbTpyroT. [lomy-
YeHHBIH (PUIBTPAT KOHIICHTPHUPYIOT B BaKyyMe, OTy4as YKa3aHHOE B 3ar0JIOBKE COCAMHEHHUE B BHIE TBEPIOTO
BemecTBa Kopuaaesoro meeta (1,401 r, 86% Bexon). XKX-MC: R, 1,15 mum; MC m/z 289,0 [M]"; [Crioco6 Al.

'H SIMP (400 MT', IMCO-dg) & m.z1. 7,63 (11, J=8,46, 6,32 T'u, 1H) , 7,15 (x, J=8,59 I'u, 1H), 7,03-7,10
(M, 1H), 3,96 (c, 3H).

Cramus  3:  5-(2-drop-6-meroxcudennn)-N-meTmn-N-(2,2,6,6-TeTpameTrimunepuuH-4-mn)-1,3,4-tua-
INa30JI-2-aMHUH

[TepememmBaemMselii  pacTBop 2-6pom-5-(2-prop-6-meTokcudenmn)-1,3,4-tnanuazona (335 wmr, 1,159
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MMounb) U N-2,2,6,6-neHTamermnnunepuani-4-amuna (197 mr, 1,159 mmons) B NMP (2,5 mir) HarpeBaroT npu
120°C B Teuenne ~18 u. [TosrydeHHYI0 pEeaKIIMOHHYIO CMECh Pa30aBJISIOT HACBHIIEHHBIM BOIHBIM PacTBOPOM
NaHCO; (30 mim), Bozoii (20 mur) u axcrparupytor DCM (75 mit). Opranndeckue ¢asbl pas3essiorT, CyIaT Hall
MgSO4 n ¢unbTpytoT. [lonmydeHHbI GUIBTPAT KOHUEHTPUPYIOT B BaKyyMe, MOJydasl CHIpOH MPOAYKT B BHIE
Macia/XUIKOCTH KOpUYHEBOTo IBera. ChIpoi MaTepHa O4MINAIOT, UCTIONB3Yys Y D-ynpaBiseMylo MpenapaTus-
Hyto BOXX B xucnorusix ycmosusax (0,1% TFA), cobupas ¢pakmum, coorBercTBytomue 298 um. Dpaxiwm,
coJiepKalue MPOaYKT, OObETUHSIIOT U MOMEIIAIOT B 5 T kapTpumk SCX (MpeaBapuTeNIbHO YBIAKHEHHBINH Me-
OH). Kaptpuwmx mpomeBator MeOH (30 mur), 3atem kopoTko mpombiBatoT 7 M NH; B MeOH (20 wmum).
MeOH/NH; ynansiioT B BakyyMe, 0fy4asi yKa3aHHOE B 3aT0JIOBKE COCTMHEHHE B BUJE Maciia OPAaHKEBOTO IBETa
(121 mr, 28% Bxox). XKX-MC: R, 0,88 mun; MC m/z 379,4 [M+H]" [Cnioco6 A].

'H SIMP (400 MTI'ti, IMCO-d) 8 m.i. 7,49 (tz, J=8,34, 6,57 I'ni, 1H), 7,03 (n, J=8,59 T, 1H), 6,97 (1,
J=9,09 I'y, 1H), 4,26-4,36 (M, 1H), 3,86 (c, 3H), 2,98 (c, 3H), 1,62 (nx, J=11,62, 2,53 T'u, 2H), 1,42 (1, J=12,13
I'y, 2H), 1,27 (mmp. ¢, 1H), 1,20 (c, 6H), 1,09 (c, 6H).

Cranus 4: 5-(4-6pom-2-¢pTop-6-metokcudenun) -N-metnn-N-(2,2,6,6-rerpameTrnnunepuaun-4-uin)-1,3,4-
THAJ1a3011-2-aMHH

A3zoT 6apOOTHPYIOT Yepe3 nepeMenrBacMblid pacTBop S5-(2-¢Top-6-merokcudenmn)-N-metni-N-(2,2,6,6-
TeTpaMeTHnunepuanH-4-mn)- 1,3, 4-tuaguaszon-2-amuna (121 mr, 0,32 mmoins) u 4,4,4'4',5,5,5',5"-okrameTrn-
2,2'-6uc(1,3,2-nuokcaboponana) (122 mr, 0,48 mmons) B muokcane (2,5 mi) K momyderrnomy pacTBopy nobas-
nsiiot dtbpy (9 mr, 0,032 mmons) u [Ir(COD)(OMe)], (11 mr, 0,016 MMoib). [TomydeHHBINH pacTBOp AETa3UPYIOT,
6apOotupys azot emme 10 muH, 3aTeM HarpesatoT pu 90°C B Teuenne ~16 u. [TomrydeHHYIO peakIMOHHYIO CMECh
KOHIICHTPUPYIOT B BaKyyMe, M IOJIYYCHHBIH OCTaTOK momemiaroT B cMech 1:1 MeOH:Boxa (4 mu). [lo6aBnsioT
CuBr, (168 mr, 0,754 MMoIb) 1 oNy4eHHYIO cycrieH3uro HarpesatoT npu 80°C B Teuenue ~18 u. [loayueHnyro
peaKkIMoHHyI0 cMech pa3z0aBisioT 28% BoxubeIM pactBopoM NH4OH (10 mi) m sxctparupytor DCM (20 m).
Opranmnueckre (a3sl pa3fesssioT U KOHIEHTPUPYIOT B BaKyyMe, MOJydas ChIpOi MPOIYKT B BUAE Maciia TEMHO-
KOpH4YHEBOTO 1BeTa. CHIpOil MaTepral OYMIIAIOT, UCTIONB3ys Y D-ympasisemyto npemnapaTtuBHyo BOXX B ku-
cnoteIX yenosusx (0,1% MypaBbpuHas KucioTa), coOupas gpakimm, coorBeTcTByfomue 314 am. Opakmun, co-
JieprKalie MpoayKT, OOEANHSIOT M MMOMEIIAloT B 2 T KapTpuk SCX (mpeasaputensHo yBiaaxueHHbIH MeOH).
Kaprpumxk npomsiBator MeOH (~15 muir), 3aTem kopotko npomsiBator 7 M NHz 8 MeOH (10 mi). MeOH/NH;
YIQISIOT B BaKyyMe, IMOJIydasi MaciIssHHUCTOE/CTEKI000pa3Hoe TBEPAOE BEIIECTBO CBETIIO KOPHYHEBOTO IBETA B
BUJIC CBIPOIl CMecH, cojepalield yKa3aHHOE B 3arojIOBKE COCIMHEHHE, KOTOPYIO HMCIOJB3YIOT Oe3 JIONOJIHHU-
TenpHOl ounctku. KX-MC: R, 1,04 mur; MC m/z 459,3 [M+2H]" [Crioco6 Al.

Craaus 5: 5-(2-rop-6-meroxcu-4-(1H-nupazon-4-nm)penwmn)-N-metnin-N-(2,2,6,6-reTpamMe THIHN-
nepuauH-4-un)-1,3,4-tuannazon-2-aMuH

Pd(Ph3P), (11 mr, 0,009 MMoIB) MOOGABISIOT K TiepeMenuBaeMoit cycriensnn 4-(4,4,5,5-rerpamermin-1,3,2-
nokcabopoman-2-un)-1H-mpazomna (55 mr, 0,282 mmonb) u 5-(4-6pom-2-hTop-6-MmeTokcuderm)-N-MmeTnia-N-
(2,2,6,6-TeTpamerunmunepuana-4-un)-1,3,4-tnaanazon-2-amuna (86 mr, 0,188 mmons) B auokcane (1,5 mu),
3ateM no0aBisioT pactBop NaHCO; (60 mr, 0,564 mmois) B Bome (0,375 mur). [lomydeHHYIO peakIMOHHYIO
CMECh TIPOYBAIOT a30TOM, TEPMETH3UPYIOT ¥ HarpeBaroT npu 120°C B yCIOBHUIX MUKPOBOJTHOBOTO OOIydEHUS B
tedenue | 4. [TomydeHHyI0 peakiimOHHYI0 cMech pazbaBissior DCM (20 mur) © IpOMBIBAIOT HACKHIIICHHBIM BOJI-
HeIM pactBopoM NaHCO; (10 mur). Opranmdeckne ¢aspl paspensiior u gobasmsor SiliaMetS-DMT (0,61
MMOJB/T, 145 mr, 0,09 Mmmous). [TomydeHHYIO CYyCIIEH3HUIO TIEPEMEIIMBAIOT IPH KOMHATHOW TeMIlepaType B Teue-
HHUE ~2 4, 3aTeM (QUIbTPYIOT. [lomydeHHbIH GHIbTPAaT KOHIEHTPUPYIOT B BaKyyMe, MOTydasi ChIPOil IPOIYKT B
BHUJIC Macjia CBETJIO KOpUYHEBOTO 1BeTa. ChIpoi Marepuai OYMINAIoT, HCIob3ysl Y D-ynpasiseMylo mpernapa-
tuBHYI0 BOXX B ocHOBHBIX ycnoBusx (MoaupunmpoBanusiii NH,OH), cobupast ¢ppakimm, COOTBETCTBYIOIMINE
32 8 HM, nonyyast yKazaHHOE B 3arojIOBKE COEIMHEHHE B BHUJIE TBEpAOro BelmiecTBa Oenoro ngera (26 mr, 32%
BbIxox). JKX-MC: R, 0,76 mun; MC m/z 445,5 [M+H]" [Cnoco6 A].

'H SIMP (400 MI'i, IMCO-de) & m.1. 13,09 (ump. ¢, 1H), 8,26 (ump. ¢, 2H), 7,23-7,31 (m, 2H), 4,27-4,37
(m, 1H), 3,93 (¢, 3H), 2,98 (¢, 3H), 1,62 (un, J=11,87, 3,28 I'u, 2H), 1,42 (1, J=12,13 'y, 2H), 1,20 (c, 6H), 1,09
(c, 6H).

Hcnonp3ys croco0bl, aHAJIOTHYHbIE TE€M, KOTOPbIE PACKPBITHI AJSI TIOJNydCHUS] COEIMHEHUs TpuMepa 61,
HCTIONB3YS COOTBETCTBYIOIINE CXOAHBIE MATEPHAIIBI, OTYYAIOT CIEAYIOLINE COCIUHEHHSL:
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KXMC M+1, Rt,

IIpuMep CoenmHeHMe H AMP 400 MI'y
Criocot
/
N
H.,,
"H (XJIOPOQOPM-d) 6 ™M.m. 7,87 (¢, 2H),
N
FosTy 6,96 (m, J=10,61 Tu, 1H), 6,85 (c,
sy _
1H), 3,94 (¢, 3H), 3,77 (mm, J=10,11
; o 401,1, 0,40 i ! Y ! T
62 N 7,58 I'u, 2H), 3,51 (mm, J=10,61, 3,03

HN MUH., D
T'u, 2H), 3,08 (mmp. c, 2H), 2,67-2,78

(M, 2H), 2,63 (mm, J=9,09, 2,53 Iwn,
2H), 2,40 (c, 3H)

2-(2-pTop-6-MeTOoKCU-4- (IH-ntupasoa—4-
mi1) denmi) -5- ( (3aR, 6aS) —5-
MeTWJITeKCaTnOpOonnppoJio [ 3, 4—c ] ouppo—

2 (1H) -na) -1, 3, 4-Tagnason

\ NH
N
F s«(ACi (IMCO-d6) & 13,30 (c, 1H), 8,24 (c,

2d), 7,29 (mm, J=5,7, 2,0 Tu, 1H),

o e 463, 2, 0,50|4,35 (rr, J=12,5, 3,6 Iu, 1H), 3,95

5-(2,3-mudTop-6-MeTOoKCU-4- (1H-

MMH., D (¢, 3H), 3,00 (c, 3H), 1,63 (mom,
J=11,9, 3,5 T'u, 2H), 1,44 (7, J=12,1
I'um, 2H), 1,21 (c, 6H), 1,09 (c, ©H)

nupasoJ-4-uin) berns) ~-N-mMeTmi—N—
(2,2,6,6-TeTpaMe TUININUIEPUINH-4~TJT) —

1,3, 4-THagnasos-2-aMuH

IIpumep 64. Cunres 6-metokcu-2-(5-(metmn(2,2,6,6-TeTpamMeTHINUICPUINH-4-11)aMuHO)-1,3,4-THa-
nrazou-2-un)-3,4-nuruapon3oxuHonud- 1 (2H)-ona

\ NH

N
o o
(IEN/L\N'N

~o

Cramuss 1: 6-merokcu-2-(5-(metmin(2,2,6,6-TeTpaMe THIHIIEPUANH-4-1IT)aMiHO )- 1 ,3,4-Tragua3on-2-mm)-
3,4-nurunpounzoxuHonuH-1(2H)-oH:

K mepememmBaemMoli cycnieH3uM 6-MeTOKCH-3,4-quruapon3oxunonnt-1(2H)-ona (50 mr, 0,282 MMoib) u
5-6poM-N-metun-N-(2,2,6,6-reTpamernnunepuana-4-un)-1,3,4-tnaguazon-2-amMmuHa (POMEXKYTOIHOE COEIH-
Henue 4) (132 wmr, 0,395 mmons) B JIM® (0,7 M) B atMochepe azorta gobasisior K,CO3 (78 mr, 0,564 MMoItb)
3arem no6asistor Cul (32 mr, 0,169 mMons). [ToydeHHYI0 peakIMOHHYI0 cMech HarpesaroT npu 150°C B Teue-
Hue ~18 4. 3arem nmobaBisroT eme 1,4 3xB. 5-0pom-N-Metnin-N-(2,2,6,6-teTpaMmeruimunepuana-4-umn)-1,3,4-
tuanuason-2-amuHa (132 mr, 0,395 mmons) u 0,6 3kB. Cul (32 mr, 0,169 MMOIIB) U IepEeMEITUBAHKE TIPOI0JIKA-
1ot ipu 150°C B Teuenue nonosHUTENBHO 48 4. [lomydeHHyI0 peakunoHHyto cMech pa3basisitor EtOAc (10 mur)
U QUIBTPYIOT Yepe3 uenut. [lomydeHHbI QUIBTPAT KOHICHTPUPYIOT B BaKyyMe, MOJydas CHIPOH MPOIYKT B
BUJIC Macja TeMHO-KOpHYHeBOro nBera. ChIpoil MaTepHal OYHMINAIOT, UCTONB3Yysl Y D-ynpasiseMyto mpernapa-
TUBHYI0 BOXKX B KHCIOTHBIX ycioBHSX (MOAM(HUINPOBaHHBIE MYypPaBEMHOM KHCIIOTOW) coOMpast ppakimu, co-
oTtBeTcTBYytomue 312 HM. @pakmuu, coaepkamire IpoAyKT, OObSIUHSIIOT U MOMEMAoT B 2 T KapTpumk SCX
(npenBapurensHO yBinaxxueHHbIH MeOH). Kaptpumk npomeisator MeOH (~20 mit), 3aT€éM KOPOTKO IIPOMBIBAIOT
10% DCM B [7 M NH; B MeOH] (12 mir). DCM/MeOH/NHj; ymansioT B BakyyMme, Iojrydasi yKa3aHHOE B 3aro-
JIOBKE COCJMHECHHE B BHJIE CTEKIOOOPA3HOTO TBEPAOTO BEMIECTBA OJIEIHO JKEITOTO/KOPUIHEBOTO IBeTa (28 M,
23% Beixon). JKX-MC: R, 0,91 mun; MC m/z 430,5 [M+H]" [Crioco6 A].

'H SIMP (400 MI'u, IMCO-dg) & m.z1. 7,88-7,97 (M, 1H), 6,96-7,03 (M, 2H), 4,35 (1, J=6,57 I'n, 2H), 4,16
(tt, J=12,19, 3,22 ', 1H), 3,85 (¢, 3H), 3,14 (T, J=6,57 T'n, 2H), 2,91 (c, 3H), 1,58 (an, J=12,13, 3,03 I', 2H),
1,42 (1, J=11,87 I', 2H), 1,20 (c, 6H), 1,09 (c, 6H).

IIpumep 65. Cunres 5-(2-xnop-4-(1 H-tupazosn-1-unm)permn)-N-metrin-N-(2,2,6,6-TeTpaMeTHIIITATIEPUTHH-
4-un)-1,3,4-Tnanua3on-2-aMuHa

\
’<N
cl s\ \
N
Cramus 1: 5-(2-xn0p-4-dropdhennn)-N-metmn-N-(2,2,6,6-reTpameTunnunepuaua-4-mn)- 1,3 ,4-tnaguazosn-
2-amMuH

K nepemenmBaemoii cycriensun (2-xsop-4-¢propdennn)ooponosoit kucnotsl (251 wmr, 1,44 mMmonb) u 5-
6pom-N-meTnn-N-(2,2,6,6-trerpamerinunepunni-4-mn)-1,3,4-tnagnazon-2-aMuHa (IPOMEXYTOYHOE COCIHHE-
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Hue 4) (4 00 mr, 1,2 mmonb) B trokcane (10 mir) B atmocdepe azora pobasinstor PAd(PPh;), (69 mr, 0,06 Mmoins)
3areM pactBop Na,CO; (382 mr, 3,6 MMonb) B Boze (2,5 mi). IlosrydeHHYIO peakIIMOHHYIO CMECh TepMETH3HPY-
10T 1 HarpeBatoT npu 120°C B yCIOBUSAX MUKPOBOJIHOBOTO OOydeHUs B TedeHue | 4. TlomydeHHy0 peakiuoH-
HyI0 cMech pazbaBisaior DCM (100 mur)  TIpOMBIBAIOT HACHIIIEHHBIM BOAHBIM pacTBopoM NaHCO; (40 mur).
Opranndeckue (as3wl pasgensor, cymar Hag MgSO,, u ¢punbTpyioT. [lomydennstit pumsTpar paszdoasisaior Me-
OH (10 mi) u mo6asisttor SiliaMetS-DMT (0,61 mmons/T, 0,984 mr, 0,6 MMoits). [TonmydeHHYIO CYyCTICH3HIO Tie-
peMeIrBaoT MpH KOMHATHOM Temneparype B Tedenue ~18 4, 3atem ¢uiptpytot. [lomydenHslit GunbTpaT KoH-
HEHTPHPYIOT B BaKyyMe, IOJTydasi CHIPOil MPOAYKT B BHIE Macia jKeITo/opamkeBoro seta. CeIpoil MaTepuai
OYHIIAIOT, UCTIONB3Ys (pren-xpomaTorpaduro, UCTIONB3Ys 24 T KapTPUIK C CHIIMKArejIeM, OCYIIEeCTBIISAS TPaIn-
enTHoe monpoBanue 2-10% [2 M NH; 8 MeOH]/DCM, nonydasi yka3aHHOE B 3arojOBKE COEAWHEHHE B BHIE
TBEpIIOTO BemlecTBa OnemaHo-kenroro mneera (312 mr, 68% exon). XKX-MC: R, 0,97 mun; MC m/z 3834
[M+H]" [Croco6 A].

'H AIMP (400 MTI'u, JIMCO-d¢) & M.z 8,03 (mn, J=8,84, 6,32 T, 1H), 7,65 (1, J=9,09, 2,53 T'u, 1H),
7,36-7,43 (m, 1H), 4,34 (1T, J=12,38, 3,28 I'u, 1H), 3,00 (¢, 3H), 1,62 (ux, J=12,13, 3,03 T'u, 2H), 1,43 (T,
J=12,38 I'y, 2H), 1,28 (mmp. ¢, 1H), 1,20 (¢, 6H), 1,08 (c, 6H).

Cramus  2:  5-(2-xyop-4-(1H-nupason-1-mm)denmn)-N-metnn-N-(2,2,6,6-TeTpaMeTHINUIIEpH IUH-4 - HIT) -
1,3,4-TManna3zon-2-aMuH:

Cs,CO; (128 mr, 0,392 MMOITB) TOOABIAIOT K TIEpEMEIIMBAEMOMY pacTBOpy S5-(2-xmop-4-dpropdennn)-N-
MeTmi-N-(2,2,6,6-TeTpameTiumunepunun-4-mn)-1,3,4-tuanuazon-2-amuaa (50 wmr, 0,131 mmons) m  1H-
nupazona (13 mr, 0,196 mmonp) B JIM® (1,3 mu). [TonydeHHYIO peakKIIMOHHYIO CMECh TIEPEMEITUBAIOT TIPA KOM-
HATHOW TeMIlepatype B TeueHue 4 nHeH, 3aTeM HarpeBaroT 10 60°C 1 mepeMenmBarOT B TCUSHUE JTOTIOTHUTEIb-
HO 18 4. [ToydeHHyI0 peaknmoHHYI0 cMech pasdasisitor DCM (10 mun), pumstpytot gepes nenut u DCM yna-
JSIIOT B BaKyyMe, IONTy4asi CBIPOH MPOAYKT B BHIE XHIKOCTH OJeqHO-KOpHYHEBOro mpera. ChIpod MaTepual
OYMIIAIOT, UCTIONB3Ys Y P-ynpasnsemyro npenapatuBHyo BOXKX B KHCIOTHBIX yClnoBHAX (MOANGUINPOBaHHAS
MYpPaBbHHOM KHCIIOTOI1), cobupas (pakuuu, coorBeTcTBytomue 324 um. @pakiun, coaepxaniue NpoayKT, 00b-
enHSIOT U oMenaot B 1 T kapTpuk SCX (npenBaputensHo yBiaxneHHbIH MeOH). Kaptpumk npoMsiBatoT
MeOH (10 mi), 3atem kopotko mpombiatoT 10% DCM B [7 M NH; B MeOH] (10 mim). DCM/MeOH/NH; yna-
JSIIOT B BaKyyMe, NOJTydasl yKa3aHHOE B 3ar0JIOBKE COEMHEHHE B BUE PO3PAvyHOTo CTEKJIO00Pa3HOT0 TBEPIOTO
Bemectsa (37 mr, 66% Bbixox). JKX-MC: R, 0,97 mun; MC m/z 431,5 [M+H]" [Crioco6 Al.

'H SIMP (400 MTI't, IMCO-dg) & m.1. 8,67 (1, J=2,53 T'i, 1H), 8,14 (mn, J=5,56, 3,03 T, 2H), 7,97-8,02
(M, 1H), 7,83 (m, J=1,52 I'u, 1H), 6,64-6,60 (M, 1H), 4,37 (tT, J=12,25, 3,16 'y, 1H), 3,02 (c, 3H), 1,63 (ux,
J=12,13, 3,03 T'm, 2H), 1,45 (1, J=12,13 T'm, 2H), 1,21 (c, 6H), 1,09 (c, 6H).

Hcnonp3ys crocoObl, aHaJOTHYHBIE TeM, KOTOPBIE PACKPBITHI JJIS MOJMYYCHHS COCIMHEHHS MpuMepa 65,
WCIIONIB3YS COOTBETCTBYIOIINE UCXOTHBIE MATEPHAIIbI, OTYYAIOT CICAYIONINE COCIMHEHUS:

KXMC M+1, Rt, .
IIpumep CoennHeHUE -H AMP 400 MI1
Crnioco®
\N@ (IMCO-dg) & M.m. 8,99 (m, J=1,52
al S’\<N ru, 1H),8,24- 8,28 (M, 2H), 8,08-
,‘N\N/©/L\N’ 8,11 (M, 1H), 8,04 (m, J=1,52 Tu,
e N 432,2, 1H), 4,38 (rr, J=12,44, 2,97 Tu,
5- (2-xs0p-4- (1H-1, 2, 3-Tpuason-1- 0,50 »mu., D 1H), 3,03 (c, 3H), 1,64 (nm,
wi) benms) -N-meTun-N- (2,2, 6, 6- J=11,87, 3,28 Iu, 2H), 1,45 (r,
TeTpaMe THUIIIMITePUanH-4-11) =1, 3, 4- J=12,38 I'm, 2H), 1,29 (mmp. c, 1H),
TUANMAZ0JI-2 - aMUH 1,21 (c, 6H), 1,09 (c, 6H)
\N@ (IMCO-ds) & m.m. 8,22-8,27 (M, 3H),
cl s’\(N 8,20 (m, J=2,53 I'u, 1H), 8,13 (mom,
N N J=8,59, 2,02 Tu, 1H), 4,37 (rT,
o 432,2 J=12,44, 2,97 Tu, 1H), 3,03 (c
67 " e R ’ ' ’
5- (2-xs0p-4- (2H~1, 2, 3- Tpuasoa-2- 0,58 wm., D W, 1,64 (@m, J=12,13, 3,03 Twm,
wi) benusr) -N-MeTms-N- (2,2, 6, 6- 2H), 1,44 (o, J=12,13 I, 2H), 1,29
TeTpaMe TuInunepuaua-4-ui) -1, 3, 4- (mp. c, 1H), 1,21 (c, 6H), 1,09
THannas0J—2-aMUH (c, 6H)
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\N@ (IMCO-ds) & m.m. 9,45 (c, 1H), 8,32
c s
\N\.N (¢, 1H), 8,19-8,24 (M, 2H), 8,03-
</NJ 132,2, 7,98 (M, 1H), 4,38 (7T, J=12,25,
68 N 3,41 Tu, 1H), 3,02 (c, 3H), 1,63
- 0,51 Mmu., D
5-(2-xyop-4-(1H-1, 2, 4-Tpuason-1- (om, J=12,13, 3,54 Tu, 2H), 1,44
mi1) denn) ~-N-meTun-N- (2,2, 6, 6- (T, J=12,13 Tu, 2H), 1,30 (mmp. c,
TeTpaMe TUInunepuouH-4-mumn) -1, 3, 4- 1H), 1,21 (¢, 6H), 1,09 (c, 6H)
THaOnas30JI—-2—aMUH
(IMCO-ds) & M.m. 8,29 (m, J=3,03
:@‘@ ru, 1H), 8,01 (m, J=8,59 I'u, 1H),
o s
\N\,N 7,87 (m, J=2,53 T'u, 1H), 7,71-7,77
= 446,2 [M1%, (M, 1H), 5,83 (m, J=2,53 Tu, 1H),
69 5,29 (c, 2H), 4,29-4,38 (M, 1H),
5-(4- (3-ammHO-1H-nupasosy—1-ui) —2- 0,50 rptu., D
3,00 (c, 3H), 1,62 (mom, J=11,87,
xJiopbenn) ~-N-meTmyn-N- (2,2, 6, 6- 3,28 Tu, 2H), 1,43 (v, J=12,38 Tm,
TeTpaMeTHUInunepuana-4-umn) -1, 3, 4- 2H), 1,28 (c, 1H), 1,20 (c, 6H)
’ ’
THaONas0J—2—aMUH 1,09 (c, 6H)
4 4

[Tpumep 70. Cunres 2-(2-xmop-4-(1 H-umunazon-1-um)permn)-5-((3aR,6aS)-5-meTunrekca-
ruaponuppoo|3,4-cmuppon-2(1H)-un)-1,3,4-tnagnazona

N
Ha,

s

N
cl S’\<
N

S-

N

I N

g

N

Cramus 1: 5-(2-xnop-4-uonodenmn)-1,3,4-rnagnazon-2-aMuH

[TepememmBaeMyto cMech 2-XJop-4-nomobeH301iHOM KUCHOoTh (2 T, 7,08 MMOJB) U THIpa3uHKapOOTHOA-
muza (0,968 r, 10,62 MMomb) OXJIaXxaaroT Ha 6aHe co IbaA0M B aTMochepe azota. 1o karsm nobdasisiror POCI;
(1,98 ™, 21,24 MMOJIB) ¥ NOJIYYSHHYIO PEaKIIMOHHYIO cMech HarpeBatoT npH 78°C B Tedenue 3 4. [lomyueHnyro
PCaKIMOHHYIO CMECh OXJIaXK/IAI0T Ha 0aHe CO JIBIOM Iepes TeM, Kak ee racsT, Jo00aBisis JeIHy o Boay (50 mi).
[MomydeHHy!O JIeTIeIIKY TBEPJOTO BemlecTBa 00padaTHIBAIOT YIBTPa3BYKOM B TedeHHe 1 4, mosrydas cBOOOIHO
nepeMeIInBaeMyto cycrieH3uio. I1oqyueHHBIH MaTeprall OCTaBIISIIOT NP CYCIICHIUPOBAHMM INPHU KOMHATHOM
TeMIepaType B TeueHue ~18 4, 3ateM QuibTpyroT B BakyyMe U IIPOMBIBAIOT BOAOMH, MOTydasi CBIPOH MPOAYKT B
BHUJIC TBEPOTO BEUIECTBA OJIEHO JKEJITO/OPaHKEBOTO IBETA. TBepa0e BELIECTBO CHOBA CYCIIEHIMPYIOT B HACHI-
meHHoM BogHOM pactBope NaHCO; (50 Mi1), cycneHAupyIOT IpH KOMHATHOH TeMIlepaType B Te4eHHue 2 4, 3a-
TeM coOHMparoT BaKyyMHOH ()HIIBTpannei, MoMyJasl yKa3aHHOE B 3ar0JIOBKE COCAMHEHUE B BHJE TBEPIOTO BEIIe-
ctBa G1eaHo sxentoro usera (2,05 T, 86% Beixon). XKX-MC: R, 1,20 mun; MC m/z 337,8 [M]" [Cnioco6 Al.

'H SIMP (400 MTI'u, IMCO-dg) & m.1. 8,01 (1, J=1,52 I'n;, 1H), 7,76-7,82 (m, 2H), 7,50 (c, 2H).

Cramus 2: 2-6poM-5-(2-xsop-4-nogopennn)-1,3,4-Tnannazon

5-(2-xnop-4-nonodennn)-1,3,4-tnanuazon-2-amut (2,05 r, 6,07 MMOIIB) TIOPIUSIMA TOOABIISIOT K TIEPEMEIITH-
BaeMoMy pactBopy CuBr, (1,62 8 1, 7,92 mmonb) u t-BuNO, (1,07 mir, 9,11 mmonbe) B MeCN (15 mum) B atMocdepe
asora. [ToydeHHyI0 cMech IepeMENINBAIOT PH KOMHATHOHM TeMmeparype B TeueHue 18 1. PeaknmoHHyio cMech ra-
CsIT, 100aBIsIs HackIeHHbIH BoaHbIH pacTBop NH,Cl (75 M) u sxctparupytor EtOAc (100 mi x 2). O0beuHeHHbIe
opraHudeckie (pa3pl KOHIEHTPUPYIOT B BaKyyMe, TOJTy4asi CHIPOil TIPOIYKT B BHIE TBEPAOrO BEIECTBA OIEIHO KO-
pruHeBoro 1Bera. ChIpoll MaTepuai MpeIBapruTENIbHO aOCOPOUPYIOT Ha CHJIMKArese M OYMIIAIOT, UCHONB3Ys (hremnl-
xpomartorpaduio, ucrons3ys 120 r KapTpUIDK C CHIIHKAarejieM, OCYIIECTBIAs rpagueHTHoe amonpoBanue 0-20%
EtOAc/rentan, mosrydass yka3aHHOE B 3aroJIOBKE COEJIMHEHHE B BHJIE TBEPJOTO BEIIECTBA HE COBCEM 0OEJ0ro
usera (1,795 r, 73% Bexon). MC m/z 402,6 [M+H]".

'H SIMP (400 MT'ny, IMCO-dg) & .. 8,15-8,19 (m, 1H), 7, 91-7, 97 (m, 2H).

Cranus 3: 2-(2-xnop-4-nonodpennn)-5-((3aR, 6aS)-5-mermnrexcarunponupponio|3,4-c]mupposn-2(1H)-nn)-
1,3,4-trauazon

ITepememmBaeMsblit pacTBop 2-6pom-5-(2-xmop-4-nonodpenun)-1,3,4-tuannazona (600 mr, 1,49 MMoib) u
(3aR,6aS)-2-meTunmokraruaponuppoiio| 3,4-cmuppona (377 wmr, 2,99 mmons) B8 NMP (4 mur) HarpeBaroT mpu
120°C B Teuenue ~18 u. IlonyueHHyI0 PeaKLMOHHYIO CMECh OXIAXKAAIOT JO KOMHATHOM TeMIepaTypsbl, 3aTeM
00aBIAIOT HACHIMEHHBIN BoAHBIH pacTBop NaHCO; (30 mm). TlomydeHHYI0 CYCIIEH3HIO OCTaBIISIOT MPH CYyC-
NEHIUPOBAHNH B TedeHHe | 4 mepeq TeM, Kak GUIbTPYIOT B BaKyyMe, MOTydasl yKa3aHHOE B 3arojOBKE COEAH-
HEHUE B BHJE TBEPJOro BEIIECTBAa OJIEAHO KOPUYHEBOTO IIBETA, KOTOPOE HCIOIB3YIOT HA CIEAYIOMEH CTaIuu
0e3 nonosauTensHoi ouncTkh. JKX-MC: R, 1,06 mun; MC m/z 446,8 [M]+.
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'H SIMP (400 MTI'i, IMCO-de) & m.1. 8,03 (c, 1H), 7,77-7,86 (m, 2H), 3,71 (, J=8,84 Ty, 2H), 3,36 (tump.
¢, 2H), 2,97 (mwmp. ¢, 2H), 2,40-2,54 (M, 4H), 2,22 (c, 3H).

Cramus  4:  2-(2-xnop-4-(1H-umunazon-1-wn)pernn)-5-((3aR,6aS)-5-meTunrekcaruaponuppoio| 3,4-
c]muppon-2(1H)-nn)-1,3,4-tuaguazon

JAM® (0,75 mu1) MOMENIAaloT B KOPOTKO 00paboTaHHYIO a30TOM Koily, coaepkamnryro nomua meau (I) (13
Mmr, 0,067 mmoms), 2-(2-mupunui)oenzumunazon (13 mr, 0,067 mmons) m kapbonat nesus (273 wmr, 0,839
MMoutb). [Tomydaennyto cycnensuto HarpeBatot rpu 60°C B reuenue 1 4. Jfobapnstor 1H-umunazon (23 mr, 0,336
MMOJIb) U 2-(2-xmop-4-uomodenmn)-5-((3aR,6aS)-5-metunrekcaruaporuppoio| 3,4-cmuppon-2(1H)-nn)-1,3,4-
tragaunazodn (150 mr, 0,336 MMoIIb), U MONTy4YeHHYIO cMech HarpeBatoT mpu 90°C B Teuenue ~18 u. IlomydeHnyro
peakmoHHyI0 cMech pa3daBisaioT EtOAc (30 mn) u dunmbTpyrot uepe3 nenut. [lomydeHHbIi QriibTpaT KOHICH-
TPUPYIOT B BaKyyMme, TIoJydast Macio 3eneHoro nsera. Ceipoit matepuan nomeniaioT B MeOH (30 mi) n mo6aB-
mwor SiliaMetS-DMT (0,61 mmons/r, 1,098 1, 0,67 MMonb). [lonydeHHYIO CyclieH3HIO NEpeMEIINBAOT HPH
KOMHaTHOW Temmeparype B TeueHue 72 4, 3areM yaamstor SiliaMetS-DMT, ncrons3ys BakyymHy0 (uibTpa-
U0, W TTOJYYCHHBIH (DUIBTPAT KOHIICHTPUPYIOT B BaKyyMe, MOJIydasl CHIPOI MPOIYKT B BUIC Macia KEITOro
uBeta. Celpoii MaTepHuan OYMIIAIOT, UCIOIB3Ysl Macc-yInpapiseMyto npenapatuBHyro BOXX B kuciaoTHeIx yc-
noBusix (MomudurmpoBanHas TFA). ®@pakiuu, conaepkaniue MpOAyKT, 0OBESIUHSIOT, OMENawT B 1 T Kap-
tpumk SCX (npenBaputensHo yBiaxkHeHHbIH MeOH) u xapTpumk npomsiBatror MeOH (10 mir), 3aTeM KOpOTKO
npomeiBaioT 7 M NH; B MeOH (10 mur). MeOH/NH; ynansioT B BakyyMe, IMoJIydasi yka3aHHOE B 3ar0JIOBKE CO-
eJIMHEeHNEe B BUJIE TBEPOTO BelecTBa Oesoro 1meeta (22 mr, 17% Beixon). XKX-MC: R, 0,52 mun; MC m/z 387,0
[M+H]" [Crioco6 D].

'H SIMP (400 MI'ty, IMCO-dg) 8 m.11. 8,44 (c, 1H), 8,15 (z, J=8,59 T, 1H), 8,06 (1, J=2,02 I'n, 1H), 7,91
(c, 1H), 7,83 (mm, J=8,59, 2,53 I'u, 1H), 7,15 (c, 1H), 3,72 (nzm, J=10,36, 8,34 I'y, 2H), 3,37 (an, J=10,36, 2,78
I'm, 2H), 3,00 (mup. c, 2H), 2,56 (mmup. c, 4H), 2,26 (c, 3H).

Hcnonp3ys crmocoObl, aHaJOTHYHBIE TEM, KOTOPBIE PACcKpBITHI JJIS MOJMYYCHHs coenuHeHus mpumepa 70,

HCTO0JIb3Yys COOTBECTCTBYIOIMNE UCXOAHBIC MaTCPpHAJIbl, IMOJTYYAlOT CICAYONUC COCANHCHU !
KXMC M+1, REt,

TIpuMep CoenuHeHne Cocos H AMP 400 MI'y
\’C(@ (IMCO-ds) & M.m. 8,44 (c, 1H), 8,13
o s,\(: (0, J=8,59 T'm, 1H), 8,06 (m, J=2,02
SN ru, 1H), 7,92 (c, 1H), 7,83 (mm,
" Nf;’,“ 431, 1, 0,41 | J=8,59, 2,02 T'u, 1H), 7,15 (c, 1H),
MuH., D 4,34-4,43 (M, 1H), 3,02 (c, 3H),

5-(2-xJyop-4- (lH-ummmazsos-1-
1,63 (mm, J=12,13, 3,03 TIu, 2H),

1,44 (v, J=12,13 Twu, 2H), 1,21 (c,

wi) eums) ~-N-meTmmin-N- (2,2, 6, 6—
TeTpaMeTulnuiepunmua-4-wmn) -1, 3, 4—

THUAaONa30JI-2—aMAH 6H), 1,09 (c, 6H)

\N@ (IMCO-d¢) & m.m. 8,44 (c, 1H), 8,18
F S’\(

/©/L\N,N (v, J=8,59 Iu, 1H), 7,88-7,96 (M,
2H), 7,72 (mm, J=8,59, 2,02 T'u, 1H
N//:N 415’2’ 0’40 ’ ’ ’ ’ ’ ’ ’ )r
72 7,15 (¢, 1H), 4,32-4,41 (M, 1H),
5-(2- -4~ (1H- s071-1- M., D
5= (2-¢rop-4- (1H-mmnason 3,02 (c, 3H), 1,63 (mm, J=12,13,
wi) benuir) -N-MeTmgi-N- (2,2, 6, 6— 3,03 I'u, 2H), 1,44 (v, J=12,13 Tu,
TeTpaMe Tulnmiepunua-4-wmn) -1, 3, 4- 2H), 1,21 (c, 6H), 1,09 (c, 6H)

THannas0oJ—2—aMuH

IIpumep 73. Cunre3  5-(2-metokcu-4-(1H-mupa3zon-5-nn)dennn)-N-metrin-N-(2,2,6,6-TeTpaMeTHII-

nunepuauH-4-mn)-1,3,4-Tranuazon-2-aMuHaa
\N QH
s~
N
"

L
|

N\~ NH

Cramus  1:  5-(4-xyop-2-merokcudennn)-N-meTmin-N-(2,2,6,6-TeTpameTrimunepuaua-4-mn)- 1,3 ,4-tua-
JMa30J1-2-aMHH

Azor 6apOoTtupyror uepes nepeMeIuBaeMblil pacTBop 5-6pom-N-metnn-N-(2,2,6,6-
TeTpaMeTHINUIEepUANH-4-11)-1,3,4-Tnanmazon-2-aMmuaa [npomexyrounoe coenunenue 4] (1 r, 3,00 Mmmoins) n
(4-xn0p-2-meTokcudenmn)ooponoroit kucnotet (0,615 r, 3,30 mmors) B auokcane (20 mu). K atoit cmecu mo-
oapmstot Pd(PPhs), (0,173 1, 0,150 Mmmons), 3aTem pactBop Na,COs (0,954 1, 9,00 mmons) B Boge (5 mu). Peak-
IIMOHHYIO cMech HarpeBaroT pu 80°C B Teuenne 18 4. [TomydeHHYIO peaKIIMOHHYIO CMECh OXJIAXIAIOT 0 KOM-
HaTHOW TemmepaTypsl, pa3zdaBisitor EtOAc (150 mi) u npombiBaroT Bogoi (100 mur). Opranmyeckue ¢asbl pas-
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JensitoT, cymat Hag MgSO4 u dunbrpyror. [lonydeHHBIH QIIBTPAT KOHICHTPUPYIOT B BaKyyMe, MONydasl Chi-
PO IPOIYKT B BHJIC Maclia TCMHO-KPACHOTO/KOPUYHEBOTO IIBETa, KOTOPOE OTBEpkKAaeTCs NpHU cTossHUH. ChIpOoit
MaTepHall OYHIIAIOT, UCTIONB3Ys (iemn-xpoMarorpaduto, HConb3ys 80 T KapTPUIDK C CHITHKAreJIeM, OCYIIeCTB-
nsis TpagueHTHoe dmroupoBanue [2 M NH; B MeOH]/DCM, nonydast yka3aHHOE B 3aT0JIOBKE COCTUHEHHUE B BH-
Jie TBEpJIOTO BemecTBa He coBceM Oenoro 1Beta (1,051 1, 89% Beixon). XKX-MC: R, 1,04 mur; MC m/z 395,2
[M+H]" [Crioco6 A].

'H SIMP (400 MT', IMCO-dg) & m.z1. 8,09 (1, J=8,59 I'u, 1H), 7,32 (n, J=2,02 I'n, 1H), 7,15 (mn, J=8,59,
2,02 T'm, 1H), 4,35 (1, J=12,38, 3,54 I'n, 1H), 3,97 (¢, 3H), 2,98 (c, 3H), 1,60 (mm, J=11,87, 3,28 I'u, 2H), 1,41
(1, J=12,13 'y, 2H), 1,27 (c, 1H), 1,21 (c, 6H), 1,08 (c, 6H).

Cramus 2: 5-(2-metokcu-4-(1 H-mupa3zoin-5-nn)permn)-N-metmin-N-(2,2,6,6-TeTpaMeTHIIITATIC U T H-4 - 1T -
1,3,4-tnanuazon-2-aMuH

K mepememmBaemoii cycnensun (1H-nmpazon-5-mm)doponosoii kuciotsl (14 mr, 0,139 mmoins) u 5-(4-
xnop-2-merokcudenmn)-N-metun-N-(2,2,6,6-rerpametinnunepuant-4-mn)-1,3 4-tuaguazon-2-amuaa (50 wr,
0,127 mmons) B muokcane (1 mi) no6asisitor Pd(PPhs), (7 mr, 0,006 MmMons), 3aTem pactBop Na,CO; (40 wmr,
0,380 mmoup) B Boze (0,25 mi). IToyueHHyIO0 peakIMOHHYIO CMECh ITPOIyBalOT a30TOM, T€PMETH3UPYIOT U Ha-
rpeBatoT nipu 120°C B yCIIOBUSAX MHUKPOBOJHOBOTO 00MydeHus B TedeHne 30 muH, 3aTeM cHoBa mpu 145°C. Jo-
0aBIAIOT HONOTHUTENBHBIA KaTAIM3aTOP U OOPOHAT W MOIYYEHHYIO CMECh HArPEBAIOT B TEUCHUE JOMOIHHUTEb-
HO 30 MHH B YCJIOBHSIX MHUKPOBOJIHOBOTO OOJydeHHs TpH MOBEIMIeHHOW Temmneparype 160°C. Tlonydennyio pe-
aKIMOHHYI0 cMech pa3basisitoTr DCM (20 mur), IpOMBIBAaIOT HACKIIIEHHBIM BOAHBIM pacTBopoMm NaHCOs (10 mur)
W OpraHudeckre (a3sl pa3faesioT U KOHIEHTPUPYIOT B BaKyyMe, HOIydas CRIPOX MPOAYKT B BHAE MACIISTHUCTO-
ro octarka. CeIpoii MaTepHa OYHUIIAIOT, UCTIONB3Ysl MacC-yIpaBisieMylo npenapatuBHyr0 BOYKX B 0CHOBHBIX
yenopusax (Moauduiposannytro NH,OH), moiryyast ykasaHHOE B 3aroJOBKE COCTMHCHHUC B BHJE TBEPAOTO Be-
mecTsa Genoro nseta (12,5 mr, 23% Boixox). XKX-MC: R, 0,81 mun; MC m/z 427,3 [M+H]" [Crioco6 Al.

'"H SIMP (400 MTI'ti, IMCO-dg) & m.x. 12,99 (wmp. ¢, 1H), 8,12 (1, J=8,08 I'y, 1H), 7,82 (wmp. ¢, 1H), 7,60
(c, 1H), 7,54 (0, J=6,06 T'u, 1H), 6,84 (1, J=2,02 I'u, 1H), 4,31-4,41 (M, 1H), 4,01 (c, 3H), 2,99 (c, 3H), 1,61 (mx,
J=12,13, 3,54 T, 2H), 1,42 (1, J=12,13 T'i, 2H), 1,27 (mmp. ¢, 1H), 1,22 (c, 6H), 1,09 (c, 6H).

Hcnonp3ys crmocoObl, aHATOTHYHBIC TEM, KOTOPBIE PACKPBITHI JJIS MOJYYCHHS COCIUHCHHS mpumepa 73,

HCIIOJIb3Ysl COOTBETCTBYIOIIUE UCXOIHBIE MAaTEPHAIILI, ITOIYYalOT CIEAYIOINE COCIUHEHUA:
KXMC M+1, R,

IpuMmep CoeIVHeHUEe H AMP 400 MI'm
Crioco®
N NH (IMCO-ds) & mM.m. 8,16 (m, J=8,08 Iwu,
s:\<,~ ; 1H), 7,20 (m, J=2,02 Tu, 1H), 7,16
N
)\TJ::I%; (om, J=8,08, 1,52 T'u, 1H), 4,33-4,42
g 0
"4 N)\,s 472,3, 0,55| (M, 1H), 3,99 (c, 3H), 2,99 (c, 3H),
MUH., D 2,64 (c, 3H 2,45 (c, 3H 1,61
5-(4- (2, 4-mumeTHIITMAa30JI-5-1J) —2— ! ! (c, 3H), 2, (e, Yol (ma,
J=11,87, 3,28 TIu, 2H), 1,42 (v,

MeToRCUdHMI) ~-N-MeTun-N- (2,2, 6, 6-
J=12,13 Tu, 2H), 1,28 (mmp. c, 1H),
TeTpaMe TUInunepugnua-4-mi) -1, 3, 4-
1,22 (c, 6H), 1,09 (c, 6H)
THanrasoJl-2-aMUH

5

\N@ (IMCO-dg) & m.m. 9,02 (m, J=2,02 Tw,
S’\<N 1H), 8,61 (mm, J=5,05, 1,52 Tu, 1H),
:“' 8,17-8,24 (M, 2H), 7,50-7,57 (M, 2H),

. \N\, © 438, 3, 0,48 |7,45-7,49 (M, 1H), 4,39 (rr, J=12,51,
~ MuH., D 3,41 Tu, 1H), 4,06 (c, 3H), 3,00 (c,

2-MeTokCU-4~- (IMPUONH-3—
3H), 1,62 (om, J=12,13, 3,03 I'u, 2H),

1,43 (v, J=12,38 I'm, 2H), 1,28 (mwmp.
c, 1H), 1,22 (c, 6H), 1,09 (c, 6H)

1) denHn) ~-N-mMeTus-N- (2,2, 6, 6-

TeTpaMe Tulnunepunmu-4-mmi) -1, 3, 4-

THUaONa30JI-2—aMUH
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(IMCO-dg) & M.m. 13,09 (mmp. c, 1H),
\
N MM 8,34 (mp. c, 1H), 8,11 (mmp. c, 1H),
F S
\ \MN 8,04 (v, J=8,08 Iu, 1H), 7,68 (oo,
|
¥ J=12,88 1,26 TIny 1H 7,61
2 415, 3, 0,48 J , 88, ’ ’ ) ’ (om,
76 HN J=8,08, 1,52 Tu, 1H), 4,29-4,38 (v,
MUH., D
5-(2-¢Top-4- (1H-mmpason-4- 1H), 3,01 (c, 3H), 1,62 (mom, J=12,13,
i) ennn) -N-mMeTmin-N- (2,2, 6, 6- 3,03 T'm, 2H), 1,43 (7, J=12,13 Iwu,
TeTpaMeTuInunepunuua-4-mmn) -1, 3, 4- 2H), 1,28 (mmp. c, 1H), 1,21 (c, 6H),
THanMa30JI-2-aMUH 1,09 (c, 6H)

(IMCO-ds) & M.m. 8,26 (m, J=5,05 Iu,

\@ 1H), 8,21 (m, J=8,08 Tu, 1H), 7,55

N

o~ s—\(N (m, o=1,52 'y, 1H), 7,51 (mm, J=8,08,
N

1,52 T'u, 1H), 7,42 (mm, J=5,56, 1,52

O
- P 468, 3, 0,56 | ru, 1H), 7,25-7,24 (M, 1H), 4,39 (TT,
5- (2-MeTorcHu-4- (2-MeToRcumMpumuH-4— | M/ D J=12,51, 3,41 Tu, 1H), 4,06 (c, 3H),
i) denmi) -N-meTun-N- (2,2, 6, 6— 3,91 (¢, 3H), 3,00 (c, 3H), 1,62 (mm,
TeTpaMe TUIIMIepunua-4-mui) -1, 3, 4- J=12,13, 3,54 7Twu, 2H), 1,42 (v,
CVATMA SO~ 2 - aMIE J=12,13 Tu, 2H), 1,28 (mp. c, 1H),
1,22 (c, 6H), 1,09 (c, 6H)
(IMCO-ds) & M.m. 8,62 (m, J=2,02 Iwu,
\
B Sl\(NAC@ 1H), 8,12-8,19 (v, 2H), 7,46 (g,
o J=1,52 Tu, 1H), 7,40 (mm, J=8,08,
N7 1,52 T 1H) 6,94 (m J=8,59 Tnu
A 468, 3, 0,56 | ’ ’ ’ ’ , ’
78 1H), 4,39 (7r, J=12,32, 3,09 T'u, 1H),
5- (2-MeToKCH-4- (6-MeTOKCUIMPUINH-3~ | MAH., D

4,04 (c, 3H), 3,92 (¢, 3H), 2,99 (c,

wi1) benwy) ~-N-meTuia-N- (2,2, 6, 6—
3H), 1,62 (mm, J=11,87, 3,28 T'u, 2H),

TeTpaMe Tuinunepuanua-4-mmn) -1, 3, 4-
1,42 (7, J=12,13 T'u, 2H), 1,28 (mump.

THaONa30J~2—-aMUH
c, 1H), 1,22 (¢, 6H), 1,09 (c, 6H)

Ipumep 79: Cunres  2-(2-xmop-4-(1-mernn-1H-nmpazon-4-un)penmn)-5-((3aR,6aS)-5-mernnrekca-
ruaponuppoo|3,4-cmuppon-2(1H)-un)-1,3,4-tnagnazona
J
Ha,
e
N
L
N

N

z7N

/

Cramus 1: 5-(4-6pom-2-xsopdennn)-1,3,4-tnaanazon-2-aMuH

K oxmaxaenHo# ipmomM cmecu 4-6pom-2-x10pOeH30HHON KUCIOTH (2 T, 8,49 MMOJb) U THApa3uHKapOO-
tnoamuza (1,161 r, 12,74 MMons) MeuieHHO N00aBIsIIOT okcuxiopua docdopa (2,375 mi, 25,5 MMoIb) 1 peak-
UOHHYIO0 cMech HarpeBaroT npu 78°C B Teuenue 3 4. [ocne oxnaxaenus no 0°C 100aBISIOT JNEIIHYIO BOAY U
MOJIYYCHHYIO CMECh MHTEHCHUBHO IIepeMeInBaroT B TeueHne 1 4. OOpa3oBaBimiicss ocagok oT(QUIBTPOBHIBAIOT,
MPOMBIBAIOT BOJOMH, 3aTEM CHOBA CYCIIEHIMPYIOT B HacklleHHOM BogHoM pactBope NaHCO; u Boze (1:1) u me-
pememmBaroT B TeueHue | 4. TBepmoe BemecTBO OT(GHILTPOBBIBAIOT, IIPOMBIBAIOT BOJOH M CYIIAT B BaKyyMe,
NoJTy4asi yKa3aHHOE B 3arojOBKE COCIMHEHHE, KOTOPOE UCIIONB3YIOT Oe3 MOMOJIHUTENbHOW ouncTkH (2 T, 81%
BEIx0x). MC m/z 291,9 [M+H]".

'H AMP (400 MTI'ti, IMCO-de) & m.z1. 7,80-8,09 (m, 2H), 7,68 (wn, J=2,02, 8,59 I'u, 1H), 7,55 (mmp. c,
2H).

Cramus 2: 5-(2-xn0p-4-(1-metwmn- 1 H-mupazon-4-mn)dennn)-1,3,4-tnaanazon-2-aMuH

K  mepememmBaemomy  pactBopy  l-mermin-4-(4,4,5,5-trerpamermi-1,3,2-nuokcaboponan-2-mm)-1H-
nupazona (197 mr, 0,946 mmonb) u 5-(4-6pom-2-xmopdennn)-1,3,4-tnagnazon-2-amuna (250 mr, 0,860 MMOIIB)
B muokcane (8 mur) go6asmsior Pd(PPhs), (50 mr, 0,043 mMonb), 3ateM no6aBistioT pactBop Na,COs (274 wr,
2,58 mmMonb) B Boze (2 mu). [losydeHHyI0 peakIMOHHYIO cMeCh IPOJYBarOT a30TOM, TeépPMETH3UPYIOT U Harpe-
BatoT npu 80°C B TedeHue 1 4 B yCIOBUSAX MHUKPOBOJHOBOTO OOJy4EHHs, 3aTEeM JOIOJHHUTENBHO 2,5 4 TIpH HO-
BhIlIeHHOH Temneparype 120°C. Tlomy4yeHHyI0 peakIMOHHYIO cMech pa3baBisitior DCM (40 M) ¥ IpOMBIBAIOT
HACHIIIEHHBIM BOAHBIM pacTBopoM NaHCO; (40 mur). Heckombko MiT HachIeHHOTO BojaHOTo pactBopa NaCl
JNOOABISIIOT K TOJIyYEHHON MPO3pavyHON HEIIOTHOW SMYJIBCHUHM M OpraHmdeckue (asbl pasfeisiorT, CymaT Haj
MgSO4 n ¢unbTpytoT. [lonmydeHHBIH GUIBTPAT KOHUEHTPUPYIOT B BaKyyMe, MOJIydasl CHIpOH MPOAYKT B BHIE
TBEPAOTO BEMIECTBA XenToro nseta. CeIpoil MaTepHai NMpeaBapUTENbHO a0COPOUPYIOT HA CHIIMKAaresie U OUH-
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IIAFOT, UCHONB3Ys (IIEHI-XpOoMaTOrpaduio, UCTIONB3YS 24 T KapTPUIDK C CHIIUKAreiIeM, OCYIISCTBIISISA TPaIucHT-
Hoe amonpoBanne MeOH/DCM, monydass yka3aHHOE B 3arojIOBKE COCJAMHCHHE B BHUJE TBEPIOTO BEIICCTBA
6neHo xentoro useta (118 Mr, 47% Beixon). XKX-MC: R, 0,83 mun; MC m/z 292,0 [M+H]" [Crioco6 A].

'H SIMP (400 MI'u, IMCO-dg) & m.1. 8,31 (c, 1H), 7,97-8,03 (M, 2H), 7,83 (1, J=1,52 I', 1H), 7,65 (ax,
J=8,34, 1,77 I'y, 1H), 7,41 (¢, 2H), 3,87 (c, 3H).

Cramus 3: 2-6pom-5-(2-xsop-4-(1-metnin- 1 H-mupazon-4-un)penmn)-1,3,4-tnamuazon

5-(2-xyop-4-(1-metnn-1H-mupazon-4-un)denmn)-1,3,4-rnaguazon-2-amua (118 mr, 0,404 mmoins) nobas-
JSIOT TMOPIHSIME K TiepeMerniBaeMoMy pactBopy CuBr, (108 mr, 0,485 mmois) u t-BuNO, (0,071 mu, 0,607
mMoutb) B MeCN (1 mur) B atmocdepe azota. [locie 3aBepiieHus 1o0aBiIeHUs, PEAKIIMOHHYIO CMECh ITePEMEIIIN-
BAIOT IPH KOMHATHOW TeMIlepaType B TedeHHe 18 d, 3aTeM racsT, H0OaBJsAsl HACHIIIEHHBIH BOIHBIN pacTBOp
NH4CI (20 M) u EtOAc (10 mi). [Tonyuennyro aByx¢a3Hylo CycleH3HI0 GHIbTPYIOT B BaKyyMe, IPOMBIBAIOT
Bogo# (10 mu), 3arem EtOAc (10 mi). [lomydenHsiit GpuiibTpar pasgensior, ¥ opraHudeckue (aspl CymaT Haj
MgSO,, GUABTPYIOT U CHOBa OOBEIUHSIOT C TBEPABIM BEIIECTBOM, MOJYYEHHBIM IOCJIE TEepBOil (uibTpanuy.
PacTBopuTens yaaisioT B BaKyyMe, HMOJIydasl ChIpO IPOJYKT B BHJIE TBEPAOTO BELIECTBA CBETIO KOPUYHEBOTO
nBera. CpIpoil Marepuan IpeaBapHTENbHO abCOpOMPYIOT Ha CHIIMKAaresie W OYMILNAIOT, WCIONB3ys (QIien-
xpomarorpaduio, HUCHONB3yd 12 T KapTpUIK C CHIIMKAreJieM, OCYIIECTBISAS TPAAWEHTHOE OHIIIOMPOBAHHE
EtOAc/renTan, moyry4ast ykazaHHOE B 3ar0JIOBKEe COSIUHEHNE B BUE TBEpOTO BemecTBa Oenoro nsera 70,5 mr,
49% Brbixomx). MC m/z 356,8 [M+H]"

Cramqus 4: 2-(2-xmop-4-(1-metun- 1 H-mupazon-4-wn)penmn)-5-((3aR,6aS)-5-meTunrekcaruapomnup-
poio[3,4-cmappon-2(1H)-un)-1,3,4-tnagmazon:

[TepememmBaemyto  cycneHsuto  2-Opom-5-(2-xmop-4-(1-mernn-1H-mmupazon-4-un)penwn)-1,3,4-tua-
muazona (70 mr, 0,197 mmons) u (3aR,6aS)-2-meTnnokraruapomnuppoo| 3,4-cluuppona (75 mr, 0,590 mmoins) B
NMP (0,5 mi) marpesatot 10 120°C 1 Moy4eHHBIH pacTBOp MepeMemnBaioT B TeueHue 16 4. [Tomyuennyro pe-
AKIMOHHYIO0 cMech pa30aBisator DCM (20 mir) ¥ MpOMBIBAaIOT HACKHIIICHHBIM BOAHBEIM pactBopoM NaHCO; (20
wit). Opranndeckue ¢asbl pa3iesisioT, U BOAHYIO (a3y cHoBa skcTparupytoT DCM (20 mi). OO0benuHeHHbIC
opranndeckre (ha3bl KOHIIEHTPUPYIOT B BaKyyMe, IONy4asl CBIPOW MPOAYKT B BHUJIC MACISTHUCTOTO OCTATKa TEM-
HO KOpHyHeBOro nBeta. CrIpoil MaTepua OYHINAIOT, UCIIONB3Ys Macc-yImpaBlsieMyIo mpemnapatuBHyo BOXX B
KHCIIOTHBIX yCJIOBUAX (MomudumupoBanHyto TFA), u ¢pakmum, comepkamuye IpoAayKT, MOMEIaT B 1 T Kap-
tpumk SCX (mpeaBapurenpHo yBnaxHeHHbH MeOH). Kaptpumk npomeiBaror MeOH (15 M), 3aTeM KOPOTKO
npomeiBaioT 7 M NH; B MeOH (10 mur). MeOH/NH; ynansioT B BakyyMe, IMoJIydasi yka3aHHOE B 3ar0JIOBKE CO-
eJIMHCHNE B BUJIE TBEPJOTO BellecTBa CBETIO KopuaHeBoro 1eeta (10 mr, 13% Boixoxm). XKX-MC: R, 0,79 mun;
MC m/z 401,4 [M+H]" [Crioco6 D].

'H SIMP (400 MI'u, IMCO-dg) & m.z1. 8,32 (¢, 1H), 7,99-8,03 (M, 2H), 7,84 (1, J=2,02 I'u, 1H), 7,65-7,69
(M, 1H), 3,88 (c, 3H), 3,70 (mn, J=10,61, 8,08 I'u, 2H), 3,36 (mx, J=10,61, 3,03 I'y, 2H), 2,99 (mmp. c, 2H), 2,55
(ummp. ¢, 4H), 2,25 (c, 3H).

'H SIMP (400 MTu, xmopodopm-d) & m.a. 8,21 (z, 1=8,08 T, 1H), 7,81 (c, 1H), 7,69 (c, 1H), 7,57 (n,
J=2,02 T'n, 1H), 7,46 (nn, J=8,34, 1,77 I'u, 1H), 3,99 (c, 3H), 3,79 (ux, J=9,85, 7,83 I'u, 2H), 3,53 (1, J=11,12
I'y, 2H), 3,12 (mmp. ¢, 2H), 2,76 (wwmp. ¢, 2H), 2,58 (1, J=8,08 I'y, 2H), 2,41 (1ump. ¢, 3H).

Hcnonp3yst croco0bl, aHaJIOTHYHbBIE TE€M, KOTOPbIE PacKpBITHI Al TIOJydeHUs] COeMHEHUs puMepa 79,
UCTIONIb3YSl COOTBETCTBYIOIINE NCXOAHBIE MaTEPHAIIBI, MOTYYAIOT CIICAYIOLINE COCINHEHHSL:
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KXMC M+1, R,
TIpuMep CoenviHeHMe H AMP 400 MI'm
Crioco®
/
N
My o (METAHOJI-d;) & M.m. 7,99 (mmp.
N c, 2H), 7,92 (m, J=8,59 Tu,
s
N "), 7,71 (¢, 1H), 7,56 (&m,
o 7 387, 2, 0,41 | g=8,59 Ty, 1H), 3,60-3,70 (M,
HN MUH., D 2H), 3,32-3,43 (M, 2H), 3,03
2- (2-xyop-4- (1H-nupaszosi-4-ui) beHni) -5- (mvp. ¢, 2H), 2,62-2,73 (M,
((3aR, 6aS)-5- 2H), 2,47 (mm, J=9,60, 3,03
METUIITEKCAaTUIPONUPPOIIO [ 3, 4—C ] IUpposI- Tu, 2H), 2,26 (c, 3H)
2 (1H) -wmn) -1, 3, 4-Tuagmuaso
H@N~ (METAHON-d;) & M.&. 8,00 (map.
o
N c, 2H), 7,93 (m, J=8,08 Twu,
a s+ .
< N ), 7,71 (m, J=2,02 I'y, 1H),
N
7,57 (mm J=8,34 1,77 Tu
a 387,1, 0,41 ' ’ e ’
81 HN 1H), 3,57-3,70 (m, 2H), 3,47-
MMH., D
2- (2-xynop-4- (1H-nupaszoi-4-1s) beHun) —5- 3,55 (M, 1H), 3,32-3,41 (M,
((3aR, 6as)-1- 1H), 2,96-3,08 (M, 3H), 2,28-
MeTUJITeKCaTUIpOonmMppoo [ 3, 4—c] nuppo- 2,37 (m, 4H), 2,07-2,18 (M,
5(1H) -nn) -1, 3, 4-Tuaguasos 1H), 1,59-1,72 (M, 1H)
(METAHOJI-d;) M.»m. 8,00 (mmp.
c, 2H), 7,92 (m, J=8,08 Iu,
0,
QJ'\N— 1H), 7,71 (m, J=1,52 Tu, 1H),
/
cl s 7,57 (mm, J=8,08, 1,52 Tu,
Ll 1H), 3,93 (mm, oJ=11,12, 3,03
; 405,1, 0,44
82 NC I'u, 1H), 3,62-3,82 (M, 4H),
HN MMH., D
3,23-3,31 (M, 1H), 2,86-2,98
1-(4-(5- (2-xJyop-4- (1H-ntupaszson-4-
1H 2,45 J=13,14
i) benmn) -1, 3, 4-Tuanmuasoa-2- (ot b ! (mm, e
7,58 Twu, 1H), 2,34 (nm,
1) MOPGOIMH-2-1J1) =N, N-OMMe THIIME TaHaM/H
J=13,14, 3,54 Tu, 1H), 2,22
(c, oH)
OO (METAHON-d,) & M.gm. 7,95-8,07
N
N ~ (m, 2H) 7,87-7,94 (M, 1H) 7,70
a s+ _
S (m, J=1,52 Iu, 1H) 7,56 (&mm,
a3 o 415,1, 0,47 | J=8,34, 1,77 Tu, 1H) 3,43-3,57
HN MUH., D (M, 2H) 3,30-3,42 (M, 2H)
2-(2-xyop-4- (1H-nupaszon-4-ui) beum) - 2,62-2,73 (v, 1H) 2,45-2,58
5(2-MeTui-2, 7-ouasacnupo [4, 5] nekan-7- (M, 2H) 2,28 (c, 3H) 1,53-1,75
ui)-1,3,4-Tnanmuason (M, 6H) 1,18 (c, 1H)
N (METRAHOJI-d;) & m.m. 7,94-8,08
H.,,
” (M, 3H) 7,32-7,53 (M, 2H) 3,65
N (gm, J=10,36, 8,34 TIu, 2H)
F S\
\NN 3,39 (pm, J=10,61, 3,03 TIwu,
a4 ; 371,1, 0,40 | 2H) 3,04 (mp. c, 2H) 2,68
N° |
HN MMH., D (onm, J=9,60, 7,07 Tu, 2H) 2,47
2-(2-pTop-4- (1H-tupaszson-4-umn) benus) —-5- (om, J=9,85, 3,28 I'u, 2H) 2,26
((3aR, 6as)-5- (c, 3H)

MeTUITeKCaruIponuppoio [ 3, 4—c] ouppos-

2 (1H) -nn) -1, 3, 4-Tuagmuaso
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IMpumep 85. Cunres 2-(2-merokcu-4-(1-merun-1H-nmupason-4-um)dennn)-5-(2,6-auazactmpo[3.5|HoHaH-
2-un)-1,3,4-Tnaguasona

Cramus 1: 5-(4-nono-2-meroxcudenmn)-1,3,4-tuannazon-2-aMuH:

K oxmaxneHHOH 1b10M cMecH 4-nono-2-MeTokcuOeH3oitHoi kuciotsl (6,178 1, 22,22 MMonb) U ruapa-
3uHKapOoTHoamua (2,43 r, 26,7 MMOJb) MEIUICHHO H00aBIsAr0T okcuxiopun docdopa (6,21 mi, 66,7 MMOIIB).
Iomyuennyto cmeck Harpeparot npu 78°C B Teuenue Houd. [locie oxmaxaeHus no 0°C mo0aBISOT JICATHYIO
BOJIy M NOJYYEHHYIO CMECh HHTEHCHBHO IIepeMENINBaIOT B TedeHue | 4. OOpa3oBaBLIIMICS 0CaTO0K OTHIILTPO-
BBIBAIOT, ITPOMBIBAIOT BOJOI M CHOBA CYCIIEHIMPYIOT B HacklieHHOM BogHOM pactBope NaHCO; u Bone (1:1) B
Teuerne 1 4. TBepmoe BemecTBO OTGUIBTPOBBIBAIOT, IPOMBIBAIOT BOJOH M CyIIAT B BaKyyMe, MOJydasi CHIpoe
coenuHenne. ChIpod Marepuall OYMINAIOT, UCTONb3ysl (daenr-xpomaTtorpaduo (MeOH/CH,Cl,), momydas yka-
3aHHOE B 3aronoBke coequnente (1,2 T, 16% Bexon). MC m/z 334,0 [M+H]".

Cramus 2: 5-(2-metokcu-4-(1-merwn-1H-mmupazon-4-un)penwn)-1,3,4-tnaaunazon-2-aMuH

K  mepememmBaemoit  cycmensum  1-merun-4-(4,4,5,5-rerpamermi-1,3,2-nmuokcaboponan-2-mm)-1H-
nupazona (137 mr, 0,660 Mmmons) u 5-(4-nog0-2-Metokcudennn)-1,3,4-tuannazon-2-amuaa (200 mr, 0,6 MMOJIB)
B nuokcane (4 mi) mob6asisiror PA(PPhs), (35 mr, 0,03 MMounb), 3atem moGaBisror pactBop Na,COs (191 wr,
1,801 mmoip) B Boge (1 mur). PeakionHyro cMech IpoayBaloT a30ToM, 3aTeM HarpeBaioT npu 80°C B TedeHue
18 4. ITomy4eHHyI0 peaknuoHHYIO cMech pa3baBisitor MeOH (20 mur), puibTpyroT Yepe3 LETUT ¥ IPOMBIBAIOT
DCM (20 mu). [Tomy4eHHbIH GUIBTPAT KOHIEHTPUPYIOT B BaKyyMe, MOJIydasi CHIpOW MPOIYKT B BHIE MacCIsTHH-
CTOTO OCTaTKa OpaHKeBOro nBeTa. CHIPOil MPOAYKT MpeaBapuTebHO a0COPOMPYIOT HA CHIIMKArelie U OYHIIAIOT,
UCTIONB3ys (ienr-xpomarorpaduio, UCHONb3Ys 24 T' KapTpUIK C CHIIMKareseM, OCYIIECTBISSI TPaJleHTHOE
amoupoBane MeOH/DCM, nonyyast ykazaHHOE B 3aroJIOBKE COCTUHEHHE B BHJE TBEPIOTO BEIIECTBa OJIeIHO-
xenroro mseta (107 mr, 62% Beixox). JKX-MC: R, 0,81 mun; MC m/z 288,1 [M+H]" [Ciioco6 A].

'H SIMP (400 MT', IMCO-dg) & m.z1. 8,27 (¢, 1H), 8,05 (1, J=8,08 T, 1H), 7,98 (c, 1H), 7,36 (1, J=1,52
I'u, 1H), 7,28 (ax, J=8,08, 1,52 I'n, 1H), 7,13 (c, 2H), 3,99 (c, 3H), 3,88 (c, 3H).

Cramus 3: 2-6pom-5-(2-mMeToxcu-4-(1-metun-1 H-upazon-4-wn)pennn)-1,3,4-tnaanazon

5-(2-metokcu-4-(1-metmn-1H-mupazon-4-wn)dennn)-1,3,4-tnannazon-2-amun (205 mr, 0,713 Mmons) mo-
OaBIISIFOT MOPLHAMH K TiepeMmemuBaeMomy pactBopy CuBr, (191 mr, 0,865 mmoins) u t-BuNO, (0,126 mi, 1,07
MMouib) B MeCN (16 M) B armocdepe azora. Ilocie 3aBepimieHus JT00aBJICHUS TOJYYCHHYIO PEAKIIMOHHYIO
CMEeCh TNEepEeMENIMBAIOT NP KOMHATHOM TeMiieparype B TedeHue 18 4, 3aTeM racsr, J0OaBisis HaCBIIEHHBIH
BoaubIi pactBop NH,CI (25 M), pazbasnsroT Bogoit (25 M) u skcrparupytotr EtOAc (100 mi x 2), 3atem DCM
(100 mur). O0beanHEeHHBIE Opranndeckue ¢assl cymar Hag MgSO,4, GUIBTPYIOT U NONyYEHHBIH QUIbTpaT KOH-
LEHTPUPYIOT B BaKyyMe, I0JTy4ast CHIpOH MPOAYKT B BHUJIE TBEPIOTO BEIIECTBA CBETIIO-KOPHYHEBO/OPAHKEBOTO
nBera. ChIpoil Marepuan IpeaBapHTENbHO aOCOpOMpPYIOT Ha CHIIMKAaresie W OYMILNAIOT, WCIONB3ys (QIien-
XpoMatorpauio, HCIONb3ys 12 T KapTpWK C CHINKAaresieM, OCYIIECTBISIS T'paJUeHTHOE SJIIONPOBAHHUE
MeOH/DCM, nonyuasi ykazaHHOE B 3ar0JIOBKE COCIMHEHHE B BHJIE TBEPJIOTO BEIIECTBA CBETJIO JKEJITOTO IBETa
(80 mr, 32% BEIXOM). XKX-MC: R, 1,19 Mum; MC m/z 353,1 [M+2]" [Crioco6 Al.

'H SIMP (400 MT', IMCO-dg) & m.z1. 8,36 (c, 1H), 8,25 (1, J=8,59 T', 1H), 8,06 (c, 1H), 7,48 (1, J=1,52
I'u, 1H), 7,39 (a0, J=8,08, 1,52 I', 1H), 4,09 (c, 3H), 3,89 (c, 3H).

Cramus  4:  2-(2-mertoxcu-4-(1-metun-1H-nmupazon-4-w)dennn)-5-(2,6-nuazacriupo| 3.5 |HoHaH-2-11)-
1,3,4-Tnagnazo:

DIPEA (116 mxi, 0,666 MMOIb) J00aBISIOT K IEpEeMEINBaeMOi CycrieH3un 2-6pom-5-(2-metokcu-4-(1-
Metwi- 1 H-nmupazon-4-nn)pennn)-1,3,4-tnaguazona (78 wmr, 0,222 MMomb) u Tper-OyTtwin  2,6-muasa-
crnnpo[3.5]HoHan-6-kapbokcuiara (coib yKcycHOH kucnotel, 127 wmr, 0,444 mmoins) B NMP (444 Mki) u momy-
YyeHHYI0 cMech HarpesatoT npu 120°C B Teuenue 3 4. [TonydeHHyro peaknmoHHYyI0 cMech pa3basisitor DCM (10
MJI), IPOMBIBAIOT HAaCHIIIEHHBIM BOAHBIM pacTBopoM NaHCO; (10 mi) u oprannueckue ¢assl paszaernstor. [o-
6asisror TFA (342 mxi, 4,44 MMOITB) M TIOJTy4EHHBIH pacTBOp MEPEMEIINBAIOT TPH KOMHATHOHM TEMIIepaType B
teuenne 18 4. Jlobasnstor nononuutensHo 1 Mt TFA, monrydeHHyI0 peakIMOHHYI0 cMech HarpepatoT 110 35°C u
nepeMeInBaoT B TeyeHue 48 4. [loaydyeHHyro peakMOHHYI0 cMech rmoMemarot B 1 T kaptpumk SCX (npenBa-
putensHO yBiaxHeHHBIH MeOH) n kaptpumk npomeiBator MeOH (10 mur), 3atreM KOpoTKo mpombiBaoT 7 M
NH; 8 MeOH (10 mur). MeOH/NH; ynanstor B BakyyMe, TIoiy4asi CBIpOH MPOAYKT B BHJE Macjia KOPUIHEBOTO
nBeta. ChIpoi MaTepHall OUHINAIOT, UCTIONB3Ys Y D-ympasisiemyto npenaparuBayto BOYKX B KHCIOTHBIX yCi0-
BusAxX (MomuduiupoBannas TFA) u dpakmum, cogepxaine MpoayKT, moMenaroT B 1 r kaptpumk SCX (npensa-
putensHO yBHakHeHHbI MeOH). Kaptpumk npomsiBaror MeOH (10 mit), u kopoTko nmpombiBator 7 M NH; B
MeOH (10 mur). MeOH/NH; ynanstor B BaKkyyMme, ToJydasi yKa3aHHOE B 3aT'0JIOBKE COSJMHEHNE B BUJIE ITOXO0XKE-
ro Ha TMEeHy TBEPJOro BemiectBa Oenoro nseta (40,5 mr, 46% Beixon). KX-MC: R, 0,83 mun; MC m/z 397,1
[M+H]" [Cnoco6 D].
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'"H SIMP (400 MI'n, IMCO-dg) 8 m.zi. 8,27 (c, 1H) , 8,06 (x, J=8,08 I', 1H), 7,99 (c, 1H), 7,37 (g, J=1,52
T, 1H), 7,29 (an, J=8,08, 1,52 T'u, 1H), 4,00 (c, 3H), 3,88 (c, 3H), 3,81 (1, J=7,58 I'y, 2H), 3,74 (1, J=7,58 T'w,
2H), 2,82 (¢, 2H), 2,60 (t, J=5,05 T'w, 2H), 1,73 (1, J=5,56 T'w, 2H), 1,41 (quin, J=5,56 T, 2H).

HCHOJ’IL3y5{ CHOCO6LI, AHAJIOTUYHBIC TEM, KOTOPBIC PACKPLITHI IJIS MOJYYCHUSA COCAMHCHUSA MpUMEpa 85,

HCTI0JIB3Ys COOTBETCTBYIOINE UCXOHBIC MAaTCPpHAJIbI, ITOJTYYAIOT CICAYOIMUC COCAUHCHUA!

KXMC M+1, R.,
IIpyMep CoenuHeHue H AMP 400 MTn
Crioco6

~0 S’( (IMCO-dg) & M.m. 8,27 (c, 1H), 8,07
\«N

AJ/©/LN (n, J=8,08 Tu, 1H), 7,99 (c, 1H),

y 7,37 (m, J=1,52 Tu, 1H), 7,29 (am

86 N 397,2, 0,44 wmuu., D | ' ! ! ! o ’

] 7=8,08, 1,52 Tu, 1H), 4,00 (c, 3H),

3,88 (c, 3H), 3,81 (c, 4H), 2,57-
2,66 (M, 4H), 1,62-1,71 (M, 4H)

2-(2-MeTokcu-4- (1-meTwmy-1H-
nmmpaszoJi—-4-uiu) germi) -5- (2, 7-

nuaszacompo [ 3, 5] HoHau-2-uj) -

1,3, 4-tmanmasoJ

IMpumep 87. Cunre3 2-(5-(metnn(2,2,6,6-TeTpaMeTHINNIIEPUITH-4-1IT)aMIHO)- 1,3 ,4-Tnanuazon-2-uin)-5-

(1H-nmpason-1-um)penona
\N_<:jzb
s

« N
N

Clzj OH

K pactBopy 5-(2-merokcu-4-(1H-nmpa3zon-1-uwn)denmn)-N-metuin-N-(2,2,6,6-TeTpaMe TUIITUTICPUANH-4-
wn)-1,3,4-tnagnazon-2-amuna (npumep 1) (30 mr, 0,070 mmons) 8 DCM (1,5 mu) nobasmsitor BBr; (1 M pac-
TBOp B rentane, 0,352 mu, 0,352 mmons). [lonyueHHYI0 CyCHEH3HIO APKO-XKEITOrO IBETa NEPEMENINBAIOT MIPU
KOMHATHOW TeMmIiepaType B TeueHue 2 4. PeaknmuoHHyro cMmech racsr, nobasisiss MeOH (5 M), u moxydeHHBIH
pactBop momemiaroT B 1 T kaptpumk SCX (mpemBaputenbHo yBhnaxkaeHHbIH MeOH). KapTpumk mpombiatoT
MeOH (10 mu), 3ateM kopoTko npombiBatoT 7 M NH; B MeOH (15 mun). PacTBopuTeNb BBITapUBAIOT B BAKYyMe.
TTony4yeHHbIft chIpoii MaTepuan oOpabaTbiBaloT ynabTpa3BykoM B MeOH (2 mur) m moOSydeHHYIO CYCHEH3HUIO
(GuUIBTPYIOT B BaKyyMe, TOJy4as yKa3aHHOE B 3arojlOBKE COCIMHEHHE B BHJE TBEPAOIO BEIIeCTBa OJIETHO-
xenroro mseTa (14,9 mr, 51,4% Berxon). JKX-MC: R, 0,55 mun; MC m/z 413,3 [M+H]" [Crioco6 D].

'H SIMP (400 MT't, IMCO-dg) & m.1. 8,47 (, J=2,02 I'n, 1H), 7,99 (z, J=8,59 I'u, 1H), 7,73-7,78 (m, 1H),
7,47 (n, J=1,52 ', 1H), 7,36 (x, J=8,59 I'y, 1H), 6,53-6,58 (m, 1H), 4,33 (1, J=12,13 ', 1H), 2,99 (c, 3H), 1,58-
1,69 (m, 2H), 1,47 (1, J=12,13 I', 2H), 1,23 (¢, 6H), 1,12 (c, 6H).

Hcnonp3yst crioco0bl, aHAIOTHYHBIE TE€M, KOTOPbIE PacKpBITHI AJsI TIOJydeHUs] COeMHEHus puMepa 87,

WCIIOJIb3YSl COOTBETCTBYIOLINE UCXOIHBIE MAaTEPUAJIb, ITOIYYaOT CIEAYIOIINE COCIUHEHMUS:
KXMC M+1, Re,

IIpuMep CoenyHeHMe H AMP 400 MI'n
Croco®
\“’CZNH (IMCO-dg) & m.m. 8,03 (m, J=8,59
el S’\<N 'y, 1H), 7,91-7,96 (M, 2H), 7,86
»
(m, J=2,02 TIu, 1H), 7,70 (nm,
HNTSY

88 o 458,2 [M]', J=8,34, 1,77 TIu, 1H), 6,45 (&,
0,48 Mmu., D J=10,11 I'u, 1H), 4,34-4,42 (M, 1H),

5-(3-xJyop-4-(5- (mMmeTm1(2,2,6, 6-
TeTpaMe THUIIIUIIEPUONH- 4 ~1JI) aMUHO ) — 3,01 (e, 3H), 1,61-1,67 (M, 2H),
1,3, 4-Tnannason-2-ui) oupuina-2 (1H) - 1,46 (v, J=11,87 Im, 2H), 1,22 (c,

OH 6H), 1,10 (c, 6H)

(IMCO-d¢) & m.m. 8,16 (m, J=2,53

\
NQ‘ Tu, 1H), 7,87 (m, J=8,59 I, 1H),
OH s*&

N 7,33 (m, J=2,02 I'u, 1H), 7,22 (&om,
N.
F}Nﬁ J=8,84, 1,77 TIu, 1H), 5,81 (&,
89 442,2, 0,49 mmuu., D |J=2,53 Tu, 1H), 5,62 (g, J=4,55 Tu,
2= (5= (mermn (2,2, 6, 6= 1H), 4,24-4,36 (v, 1H), 2,98 (c,
TeTpaMe TUIINIUIIePUAUNH—-4-11J1) aMUHO ) — 3H), 2,75 (m, J=5,05 T'm, 3H), 1,58-
1,3, 4-tnagnaszon-2-wmi) -5- (3- 1,67 (M, 2H), 1,44 (v, J=12,13 Tu,
MeTUJIaMMHO ) -~ 1H-nupaszos-1-ui) beHoI oH), 1,22 (c, 6H), 1,10 (c, 6H)
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(IMCO-ds) & ™M.m. 13,08 (mmp. c,
1H), 8,19 (mmup. c, 2H), 7,12-7,26
(m, 2H), 4,29-4,41 (M, 1H), 3,02

3,4-gudpTop-2- (5- (MeTun (2,2, 6, 6-
TeTpaMe TUINUIIEPUINH-4-1JI) aMMUHO ) —
1,3, 4-mnaguason-2-mia)-5- (1H-

nvpasoJi-4-mi) beHoJ

20 431,2, 0,50 mmu., D
3-gTop-2- (5- (MeTuI (2,2, 6, 6- (¢, 3#), 1,64 (mm, J=12,13, 3,03
TeTpaMe TUIIIUIIePUAUH- 4~ 1J1) aMUHO) — To, 2H), 1,46 (7, J=12,13 I'u, 2H),
1,3, 4-Tranuason-2-wuu) -5- (1H- 1,22 (c, eH), 1,10 (c, 6H)
nupas3oJi—-4-ui) beHoIT
Y NH
F S,\( (IMCO-dg) & 13,26 (¢, 1H), 8,14 (c,
F. s N
/D;C[LN 2H), 7,15 (m, J=6,1 Tu, 1H), 4,45-
N/j OH
0 4,28 (M, 1H) 3,03 (c, 3H) 1,65
91 AN 449,2, 0,52 vmmu., D| ! o ! o

(gm, 0=12,1, 3,5 I'u, 2H), 1,48 (7T,
J=12,2 Tu, 2H), 1,23 (c, 6H), 1,11
(c, 6H)

Hcnonp3ys crocoObl, aHAIOTHYHBIE T€M, KOTOPBIE PACKPBITHI IS MONYyYSHHUs COCTUHEHUH npumepa | u
nprMepa 87, NCHOIB3ys COOTBETCTBYIOIINE UCXOTHBIC MATEPHAIbI, TONYYarOT CIEAYIONIee COCTHHECHNUE:

6-rumpokcu-5- (5- (MmeTmi (2,2, 6, 6—
TeTpaMe TUIIIUIIEPUAVH- 4 ~1JT) aM/HO ) —
1,3, 4-mnaguaszon-2-ui) -2, 3-TUTNIPpO—

1H-MHOeH-1-0H

IIpuMep CoenuHeHMne KXMC M+1, R, Crioco® ‘H AMP 400 MI'y
\N NH H AMP (400 MI'm, IMCO-ds) & Mm.m.
s, 1,37-1,58 (M, 12H) 1,81-1,93 (M,
N 2H) 1,95-2,10 (M, 2H) 2,66 (&x;,
92 J OH 401,2, 0,48 sm., D J=6,53, 5,02 Tu, 2H) 2,97-3,12

(m, 5H) 4,35-4,70 (M, 1H) 7,20
(¢, 1H) 8,12 (m, J=12,05 Tu, 1H)
8,20 (¢, 1H) 9,17 (m, J=11,80 Iu,
1H) 11,34 (mmp. c, 1H)

HCHOJ’IL3y5{ CHOC06LI, AHAJIOTUYHBIC TEM, KOTOPBIC PACKPBITHI JJId MOJYYCHUS COCANHCHUA MTPpUMEpa 25u
COCAMHCHUA IpUMEpa 87, HCIOJb3Yyd COOTBECTCTBYIOIINEC UCXOAHBIC MAaTCPUAJIbI, TOJTYHarOT CICAYIOICC COCAN-

HCHUC!
IIpumep CoeIVHeHUEe KXMC M+1, R., Coocob ‘H AMP 400 MI'm
\N@ (IMCO-d¢) 6 M.m. 13,01 (mmp. c,
S:N\<.N 1H), 8,09 (mmp. c, 2H), 7,80 (m,
‘e OH J=1,00 TIu, 1H), 7,04-7,33 (M,
93 ”“ 413,2, 0,50 wmn., D |2H), 4,12-4,45 (v, 1H), 2,99 (c,

2-(5-(meTms1(2,2,6, 6-
TeTpaMe TUIIIUIIEPUIVNH- 4 ~1JT) aMUHO ) —
1,3, 4-tnamuazon-2-uiu) -5- (1H-nupaszoj—

4-111) beHOTT

3H), 1,62 (mm, J=3,28, 11,87 Iu,
2H), 1,43 (v, J=12,13 Tu, 2H),
1,19 (c, 6H), 1,09 (c, 6H)

Hcnonp3ys cioco0sl, aHAIOTUYHBIE TEM, KOTOPBIE PACKPBITHI I MMOTyYeHHUS COSOMHEHUS IMpuMepa 85 u
COEIMHEHUS MpuMepa 87, HCIONB3YsI COOTBETCTBYIOIINE MCXOTHBIE MAaTEPHAIIBL, TTOJTYJaIOT CIEAYIOIIHE COSaH-

HCHUA:
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[IprMep CoenuHeHMne KXMC M+1, R., Crioco® H AMP 400 MI'n
é;:yH
(IMCO-dg) & M.m. 10,90 (mmp. c,
&{z 1H), 8,06 (c, 1H), 7,72-7,80 (M,
SN 2"), 7,03-7,10 (M, 2H), 3,78-
94 N OH 383,1, 0,45 mwu., D | 3,87 (M, 7H), 2,94 (c, 1H), 2,56-
ﬂ 2,72 (M, 2H), 2,29-2,45 (M, 2H),
2-(5-(2, 6-guazsacnupo [3.5]HOHAH-2~ 1,67 (mp. ¢, 2H), 1,51 (mmp. c,
wui) -1, 3, 4-tnaguason-2-mi) -5- (1- 2H)

MeTmI-1H-nupaszoi-4-wi) deHoua

S’\<N (IMCO-d¢) & m.m. 8,12 (c, 1H),

Sy 7,86 (m, J=8,08 T'u, 1H), 7,82 (c,

95 a OH 383,1, 0,44 muu., D |1H), 7,15-7,09 (M, 2H), 3,87 (c,
N 3H), 3,82 (c, 4H), 2,67 (T,

2(5-(2,7T-onazacompo [3.5] HoHaH-2— J=4,80 I'm, 4H), 1,65-1,75 (v, 4H)

un)-1, 3, 4-tuaguasoy-2-uma)-5-(1-

MeTmI-1H-nmpaszoii-4-wmi) deHoJ

NH
H.,

(OIMCO-dg) & M.m. 10,90 (mmp. c,

F S\

N
SN 1H), 8,06 (c, 1H), 7,72-7,80 (M,
N/, OH 2H), 7,03-7,10 (M, 2H), 3,78-
96 HN 383,1, 0,45 mmu., D 3,87 (v, 7H), 2,94 (c, 1H), 2,56-
[MXJIOPMUCTOBOAOPONHAS COJb  3-pTOop-2- 2,72 (M, 2H), 2,29-2,45 (M, 2H),
(5-((3aR, 6as) - 1,67 (mp. ¢, 2H), 1,51 (mp. c,

rekcarumponuppoio [ 3, 4-c]nuppoi- 2H)

2 (1H) -un) -1, 3, 4-Tnaguasoin-2-uj) -5-

(1H-mpazosu-4-ui) peHosa

\
Nd‘
cl S’é

3,

NN (IMCO-d¢) & ™M.m. 8,12 (c, 1H),

e OH 7,86 (m, J=8,08 I'u, 1H), 7,82 (c,

97 RN 383,1, 0,44 muu., D |1H), 7,15-7,09 (M, 2H), 3,87 (c,
3-xj0p-2- (5= (MeTM (2,2, 6, 6— 3H), 3,82 (c, 4H), 2,67 (T,

TeTpaMe TUIINUIIEPUIONH- 4 -1J1) aM/HO ) — J=4,80 Tu, 4H), 1,65-1,75 (M, 4H)

1,3,4-tnanuason-2-uju) -5- (1-MmeTnia—

1H-nupas3oJi-4-1mi) peHoJ

IMpumep 98. Cunre3 2-(2-meroxcu-4-(1H-mupazon-1-wmm)dennn)-5-((2,2,6,6-TeTpaMeTHIITATIEPUINH-4-
wn)MeTwn)-1,3,4-tnanuaszona

SNo o s

= IN
J@/L”
N\N
<

Cragus 1: 5-((2,2,6,6-teTpamerunnunepuana-4-uwn)metun)-1,3,4-tuaauazon-2-aMuH

[epememmBaemyto cmechb 2-(2,2,6,6-TeTpaMeTHINMHIICPUINH-4-WT)yKCYCHON Kucmotel (410 wmr, 2,057
MMOJIb) U TUApasuHKapooTrnoamuaa (281 mr, 3,09 Mmois) oxnaxknaroT B atMocdepe a3oTa Ha OaHe CO JIBIOM.

ITo karusim gobGasmsror POCI; (0,575 mut, 6,17 MMOITb) B TIOTydeHHYIO cMech HarpesatoT nipu 78°C B Te-
yerne 3 4. [loaydeHHYIO0 peakIoHHYI0 CMECh OXJIAXKIAI0T Ha O0aHEe CO JIBJJOM U TacsT, T0OaBISI IEAIHYIO BOLY
(20 mu). ITomyueHHYIO CMeCh 00pabaThIBalOT yAbTPa3ByKoM B TeueHHe 20 MUH U 00pa30BaBIIYIOCS CYCIICH3HIO
TIEPEMEIIMBAIOT NP KOMHATHOW TeMriepaType B TedeHue 72 4. [ToiydeHHBI pacTBOp MOAIMIEIIAYHBAIOT, J0-
6aBistt NaOH (rpanysbsl 1o6aBiIsiOT HOpLUUSAMHU B TedeHue ~15 mun). [loaydeHHy0 cyclieH3HI0 epeMeInBaroT
NP KOMHATHOH TemIiepatrype B TeueHue | 9 mepen TeM, Kak GUIbTPYIOT B BaKyyMe W IPOMBIBAIOT BOJOH, ITO-
JMydasi YKa3aHHOE B 3arOJIOBKE COCIMHCHHC B BHUJIC TBEPIOTO BEIIeCTBa OJeqHO KopuuHeBoro meera (118 mr,
22% Brixox). KKX-MC: R, 0,44 mun; MC m/z 255,3 [M+H]" [Crioco6 Al.

'H SIMP (400 MI'y, JIMCO-de) & m.z1. 6,98 (c, 2H), 2,66 (1, J=7,07 T'm, 2H), 2,03 (ump. c, 1H), 1,49 (x,
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J=10,61 I'y, 2H), 1,08 (c, 6H), 0,99 (wmp. ¢, 6H), 0,78 (1, J=12,13 'y, 2H).

Cranus 2: 2-6pom-5-((2,2,6,6-TeTpamernnmnunepuant-4-nn)merun)-1,3,4-tnagnaszon

5-((2,2,6,6-TeTpameTiumunepunauH-4-uin)metun)- 1,3 ,4-tuannazon-2-amue (117 mr, 0,46 Mmmons) mobaBis-
10T TIOPIIUSAMU K IepemeruBaemMomMy pactBopy CuBr, (123 wmr, 0,552 mmoins) u t-BuNO, (0,081 mu, 0,69 MMotb)
B MeCN (1 mu) B atmocdepe azota. [locne 3aBepmieHus 100aBISHUS MMOJYICHHYIO PEaKIIMOHHYIO CMeCh Tiepe-
MEIIMBAIOT NMPU KOMHATHOW TeMIiepaType B TeueHue 18 1, 3aTeM JOMOHUTEIRHO 100aBisttoT 1,5 skB. t-BuNO,
(0,081 mm, 0,69 mmonn). TTonmydeHHYIO PEAKIIMOHHYIO CMECh TEepEMEIMBAOT PY KOMHATHOH TeMIlepaTrype B
tederre 10 MuH 1 100aBIsIIOT AononaHuTEeNbHO 1,2 skB. CuBr, (123 wmr, 0,552 mmonn). Peakimonnyo cMech
MepeMeIINBalOT P KOMHATHOHM TeMIiepaType B T€UEHHE AOMOJHHUTENBHO 18 4, 3aTteM racst, H00aBiisisi HaCHI-
meHHbI BogHblid pactBop NHyCl (10 M), n skctparupyror DCM (20 mur). Opranndeckue $asbl pa3aessiorT u
KOHILIEHTPUPYIOT B BaKyyMe, IOJIydasl CHIPOH HPOJYKT B BHJE Macjia KOpu4HeBOro nsera. ChIpoll MaTepHal
OUMIIAIOT, HCHONB3ys Y P-ynpasnseMyro npenaparuBHyto BOXKX B KHCIOTHBIX yclIoBUSX (MOAM(HUIMPOBAH-
HYIO MyPaBbUHOHM KHCIIOTOH), U (paKkIiK, COAepsKallie MpoaAyKT, nomemarot B 1 T kapTpuk SCX (npenBapu-
TenbHO yBiaxxHeHHbIH MeOH). Kaptpumk npomeiBator MeOH (10 mi1), 3aTeM kopoTko npoMeiBatoT 7 M NH; B
MeOH (10 mur). MeOH/NHj; ynansioT B Bakyyme, IoJydas YKa3aHHOE B 3ar0JIOBKE COCTUHEHHE B BHJE Macia
KOpH4HEBOTO 1BeTa (35 Mr, 23% Bixon). KX-MC: R, 0,66 mux; MC m/z 320,2 [M+2]" [Crioco6 Al].

'H SIMP (400 MI'n, IMCO-dg) & m.1. 2,99 (m, J=7,07 ['w, 2H), 2,11-2,22 (m, 1H), 1,44-1,52 (m, 2H), 1,07
(c, 6H), 0,98 (c, 6H), 0,82 (1, J=12,38 'y, 2H).

Cramus 3: 2-(2-meroxcu-4-(1H-mupazon-1-wmn)penmn)-5-((2,2,6,6-TeTpaMeTHITATICPUTAH-4- 1T )METHI )-
1,3,4-tnagna3on

K nepememmuBaemoii cycriensun 1-(3-metokcu-4-(4,4,5,5-rerpamernn-1,3,2-nunokcaboponad-2-wi)heHun)-
IH-mupaszona [mpomexyTtounoe coemumHenme 4] [39 wr, 0,128 wmoms) wu  2-6pom-5-((2,2,6,6-
TeTpaMeTHINUIEepUuIH-4-mn)MeTn)- 1,3 ,4-tuanuazona (34 mr, 0,107 mmoine) B auokcane (1 mur) moOaBiSIOT
Pd(PPh;)4 (6 mr, 0,005 mMmonb), 3aTem pactBop Na,CO; (34 mr, 0,32 mmons) B Boze (0,25 mi). [Tomydennyro
PEaKIMOHHYI0 CMECh MPOAYBAIOT a30TOM, FepMETH3HPYIOT U HarpesaroT npu 120°C B TeueHue 1 4 B ycIoOBHAX
MHKPOBOJHOBOTO 00iydeHus. IlomydeHHyI0 peakiMoHHYI0 cMech pasbaBisitor DCM (20 mir) ¥ mpoMBIBArOT
HachleHHBIM BoAHBIM pacTBopoM NaHCO; (10 mur). Opranndeckue ¢asbl BBIICISIOT M KOHICHTPUPYIOT B Ba-
KyyMe, TIOTy4ast CBIPOH TPOIYKT B BHJE MACITHUCTOTO OCTaTKa KOPHYHEBOro mnBera. ChIpoil MaTepras O4HIa-
0T, ucnoib3yst Y d-ynpasnsemyro npenapatuBHyio BOJKX B KHCIOTHBIX YCIOBUAX (MOAUDHUIIMPOBAHHYIO MY-
PaBBUHOM KUCJIOTON), M (PAKINH, COAepKAIIre MPOAYKT, momemaT B 1 T kaptpumk SCX (mpeaBapuTeIbHO
yBrnaxaeHHsi MeOH). Kaptpumx npomeiBator MeOH (10 M), 3aTtem kopoTko npombiBaroTr 7 M NH; B MeOH
(10 mr). MeOH/NH; yaanstot B BakyyMe, MoJjTydasi yKa3aHHOE B 3ar0JIOBKE COSTMHEHUE B BUJIE TBEPJIOTO BEIIIS-
CTBa He coBceM Oenoro mBeta 28,6 mr, 65% Beixom). XKX-MC: R, 0,88 mun; MC m/z 412,5 [M+H]+ [Crocob A].

'H SIMP (400 MT'r, IMCO-dg) & m.z. 8,70 (1, J=2,53 T, 1H), 8,39 (x, J=8,59 I'u, 1H), 7,83 (x, J=1,01
I'u, 1H), 7,73 (1, J=1,52 T'u, 1H), 7,67 (ax, J=8,59, 2,02 I'n, 1H), 6,64-6,61 (M, 1H), 4,11 (c, 3H), 3,01 (1, J=6,57
I'y, 2H), 2,17-2,28 (M, 1H), 1,53 (ax, J=12,63, 2,53 I'y, 2H), 1,09 (c, 6H), 1,00 (c, 6H), 0,86 (T, J=12,38 I'y, 2H).

Mpumep 99. Cunres 2-(2,3-mudrop-4-(1H-nupaszon-4-mm)dennn)-5-(2,7-auazacriupo[3.5|HoHaH-2-1I1)-

1,3,4-Tmagnazona
&

N
F SN
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Cranus 1: tper-byrnn 2-(5-6powm-1,3,4-tnaguazon-2-ni)-2,7-nuazacuupo[ 3.5 JHoHaH-7-kapOOKCHiIaT

[epememmBaemyto cycrensuto 2,5-muodpom-1,3,4-tuaguazona (245 mr, 1,004 mmoms), Tper-Oytun 2,7-
nmuaszacrupo[3.5|HoHaH-7-kapookcunaTa (290 mr, 1,105 mmons) u DIPEA (702 Mk, 1,02 MMonb) B AHOKCaHe
(2,5 M) Harpesaror mpu 120°C B Teyenue 1 4. [TonydeHHYIO peakIMOHHYIO cMech pa3daBisitoT Bojao# (10 mi),
akctparupytor DCM (20 M) u opranndeckue (a3bl KOHIEHTPUPYIOT Ha cuimkarese. ChIpoil Marepuai o4u-
MIAI0T, UCHONB3Ysl (uIem-xpoMaTorpaduio, UCIonb3ys 24 T KapTPUIK C CHIIMKareleM, OCYIECTBIISIS IPaJueHT-
Hoe amonpoBanne EtOAc/rentan, moiaydas yKa3aHHOE B 3arojIOBKE COCTUHEHHE B BHIE Macia )KEJITOTo IIBEeTa
(343 mr, 88% Brxom). KX-MC: R, 1,25 mun; MC m/z 391,2 [M+2]" [Cioco6 Al.

'H IMP (400 MTI'11, xmopodopm-d) 6 3,87 (c, 4H), 3,34-3,43 (M, 4H), 1,73-1,85 (M, 4H), 1,46 (c, 9H).

Cramqus 2: TpeT-byTnn 2-(5-(4-(6enzunokcn)-2,3-mudropdennn)-1,3,4-tnaguazon-2-mm)-2,7-
nmuazacnupo[3.5]HoHaH-7-kapOoKcHIaT

A30T 6apOOTHPYIOT Yepe3 MepeMemnBaeMbIii pacTBOp (4-(0eH3MIOKCH)-2,3-TuPTOPHEHUIT)OOPOHOBOM K-
ciotel (356 mr, 1,349 mmonb) u TpeT-Oytun 2-(5-6pom-1,3,4-tmagnazon-2-umn)-2,7-nuazactmpo| 3.5 |HonaH-7-
kapOoxkcmiara (343 wmr, 0,881 mmonb) B auokcane (8 mi). K momydennomy pactBopy nobasisror Pd(PPhs), (52
mr, 0,045 mMmorb), 3arem pactBop Na,CO; (286 mr, 2,7 mmoinb) B Boze (2 mu). [lonydeHHYIO peakIMOHHYIO
CMech repMeTn3upyIoT 1 HarpesatoT rpu 100°C B TeueHne 1 9 B yCIOBHSX MUKPOBOJIHOBOTO oOiydyenust. [Tomy-
YCHHYIO PEaKIIMOHHYI0 cMech pa30aBisitoT EtOAc (150 mur) u nmpomeiBaroT Bojow (75 mur). Opranudeckue ¢a3sl
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BBIICISIOT, cymaTt Hax MgSOy u dunbrpyror. [lonydeHHbld QuiIbTpaT KOHIEHTPUPYIOT B BaKyyMe, HOJydast
CBIPOH MPOJYKT B BHJIE TBEPIOI0 BEIIECTBA CBETIO-OPAaHKEBOT0/KOpHYHEBOT0 11BeTa. CHIPOi MaTepHal npejiBa-
puTENTEHO abCOPOMPYIOT Ha CHIIMKAreJie W OYHMIIAIOT, HCIIONB3ys (ieni-xpomaTtorpaduro, ucrmonb3ys 40 T kap-
TPHUIDK C CHJIMKArelleM, OCYIIECTBISA TpaaneHTHoe >monpoBanne EtOAc/renraH, mody4as ykazaHHOE B 3aro-
JIOBKE COeTMHEHHUE B BUJIEC TBepoTO BeriecTBa Oeoro meera (169 mr, 35% Boixox). XKX-MC: R, 1,62 mun; MC
m/z 529,4 [M+H]" [Crioco6 Al.

'H SIMP (400 MI'u, IMCO-dg) & 7,75-7,82 (M, 1H), 7,46-7,51 (m, 2H), 7,36-7,45 (M, 3H), 7,24-7,32 (M,
1H), 5,30 (c, 2H), 3,89 (c, 4H), 3,24-3,31 (M, 4H), 1,66-1,78 (M, 4H), 1,40 (c, 9H).

Cramqus 3: TpeT-byTnn 2-(5-(2,3-muprop-4-runpoxcudenwn)-1,3,4-tmannazon-2-un)-2,7-1uaza-
criupo[3.5]HoHaH-7-KapOOKCHIaT

Cycnienzuto  tpeT-Oytnn  2-(5-(4-(6ensmnokcen)-2,3-mudropdennn)-1,3,4-ruanuazon-2-mn)-2,7-nuaza-
cipo[3.5]HoHaH-7-kapookcmnara (169 mr, 0,32 mmons) B cmecu 1:3 MeOH:EtOAc (12 mur) mobasnsror B 00-
paboTaHHy0 azoToM Koily, comepxkarryto 10% Pd/C (17 wmr). [TonydeHHYIO peaKIIMOHHYIO CMECh MMOMEIIAIOT B
atMoc(epy Bonmopoxaa (50 mcu) B meiikep [lappa na 18 4. JlobaBnstor nononautensro 10% Pd/C (169 mr) u
PEeaKIMOHHYI0 cMech TuApUpyIoT npH 50 mcu, ucnons3ys melikep [lappa B Teuenue caenyromux 5 aueit. Iomy-
YEHHYIO PEaKIMOHHYI0 CMECh TIOMEIAIOT B MHEPTHYIO aTMocdepy (a3or), pazbasmsitor 10% MeOH/DCM (50
M), QUIBTPYIOT Yepe3 1enutT u npomMbiBatoT DCM. ToydeHHbIit GUiIbTpaT KOHIEHTPUPYIOT B BaKyyMe, TIOTY-
qas TBEPJIOE BEIIECTBO OJICTHO-KOPUIHEBOTO IIBETA, KOTOPOE CHOBa pacTBOPSIOT B cMecH 1:1 MeOH:DCM (8
MJT) ¥ CHOBa THAPHPYIOT B TeueHue 4 nueit nmpu 50 ncw, ucnons3ys meiikep [appa u 10% Pd/C (169 mr) B xaue-
cTBe Katanm3atopa. IlodydeHHyI0 peakunoHHYI0 cMech pa3baBisor 10% MeOH/DCM (50 mi), ¢uasTpyroT
gepe3 1enuT, u npoMbeiBaioT DCM. TlomydeHHBIH GUIABTPAT KOHICHTPUPYIOT B BaKyyMe, MOJy4asi CHIPOH Tpo-
IOYKT B BHJC TBEpAOTO BEIIECTBA HE coBceM Oeioro npera. ChIpoil Marepuall OYMIIAIOT, WUCIIONB3Ys (ier-
XpoMatorpauio, HCIoNb3ys 12 T KapTpWIK C CHINKaresieM, OCYIIECTBISISL T'paJUeHTHOE >SJIIONPOBAHHUE
MeOH/DCM, noiy4asi yka3aHHOE B 3aroJIOBKE COEMHEHNE B BUJIE TBEPOTO BEIIECTBA HE COBCEM OEIIOro IBeTa
(47 mr, 34% Brixoxn). XKX-MC: R, 1,27 mun; MC m/z 439,3 [M+H]" [Crioco6 A].

'H SIMP (400 MTI'ti, IMCO-dg) 8 11,00 (c, 1H), 7,65 (txn, J=8,5, 2,2 T, 1H), 6,92 (11, J=8.5, 1,9 I'i, 1H),
3,87 (c, 4H), 3,20-3,31 (m, 4H), 1,67-1,78 (M, 4H), 1,40 (c, 9H).

Cramus 4: tper-bytun 2-(5-(2,3-mudrop-4-(((tpudTopmermn)cynbhonmn)okcn)pennn)-1,3,4-tnaauazon-
2-un)-2,7-nuazactupo| 3.5 |HoHaH-7-kapOOKCHIaT

ITepememmBaeMsblit pacTBop TpeT-0yTha 2-(5-(2,3-nudrop-4-ruapoxcudenmnn)-1,3,4-tnannazon-2-mn)-2,7-
nmuazacniupo[3.5|Honan-7-kapbokcunara (59 mr, 1,35 mmons) u TEA (47 mxa, 0,366 mmons) B DCM (1,3 min) B
atMocdepe a3ora OXJaXIalT Ha OaHe co JbaoMm. K mosydeHHOMY pactBopy AobGamistor 1,1,1-tpudrop-N-
(dheann-N-((tpudTopmeTin)cynbhormn)MeTancyabhoramun (51 mr, 0,141 Mmmois). [TorydeHHYI0 peaKIIMOHHYIO
CMech TEePEeMEIINBAIOT MIPH TeMIepaType JeasHoi Oanu B TeueHne 10 MUH, 3aTeM HarpeBaloOT J0 KOMHATHON
TemrepaTypsl B Teuenme 18 4. 3arem gpoGammstor eme 0,5 ok, 1,1,1-tpudrop-N-dennn-N-
((rpudropmermin)cynbhonun)MeTaHcynbpoHamMuaa (24 mr, 0,067 MMOJIb) U TOJYYEHHYIO PEaKIMOHHYIO CMECh
MepeMEIINBAIOT B T€YEHUE NOMOMHNUTENbHO 3 4. [lonmyueHHylo peakunoHHylo cMechk pazbasisitor DCM (20 mi)
Y TIPOMBIBAIOT HAaCHIMEHHBIM BOIHBIM pacTBopoM NaHCOj; (10 mir). Opranndeckue ¢asbl BBLACIAIOT M KOHIICH-
TPUPYIOT B BaKyyMe, TI0JTy4ast ChIpOil MPOIYKT B BHJE TBEPAOTO BEIIECTBA HE coBceM Oeioro 1Bera. ChIpoil Ma-
TepHajl OYMINAIOT, UCIONIB3Ys (ienr-xpomarorpaduio, UCTIONb3ys 12 T KapTPHDK C CHIIMKAreJeM, OCyIIeCTBIS
rpagueHTHOe AmonpoBanme cMecsio EtOAc/rentaH, momy4as ykazaHHOE B 3ar0OJIOBKE COCIMHEHUE B BUIE TBEP-
JI0TO BemiecTsa Gesoro useTa (68 mr, 89% sixon). LC- MC: R, 1,63 mun; MC m/z 571,3 [M+H]" [Crioco6 A].

'H SAMP (400 MTI'n, xnopodopm-d) & 8,12 (mam, J=9,4, 7,1, 2,5 T'n, 1H), 7,25-7,21 (m, 1H), 3,97 (c, 4H),
3,36-3,47 (m, 4H), 1,77-1,89 (M, 4H), 1,47 (c, 9H).

Cramus 5:  tper-byrun  2-(5-(2,3-mudrop-4-(1H-mupazon-4-wn)denmn)-1,3,4-tuannazon-2-un)-2,7-
nmuazacnupo[3.5]HoHaH-7-kapOoKcHIaT

Cmech TpeT-Oytrn  2-(5-(2,3-mudrop-4-(((TpudTopmeTwin)cyabhonmn)oken ) hennn)-1,3,4-tnaanazon-2-
wi)-2,7-nuazacnupo|3.5]Honan-7-kapookcmwnara (68 wmr, 0,119 wmmoms) u  4-(4,4,5,5-terpamerun-1,3,2-
nrokcaboposan-2-mn)-1H-upazona (35 mr, 0,179 mmons) B nuokcane (1 Mi) mepememmBaioT B atMocgepe
asota. K cycnensun nmobasnsror Pd(PPhs), (7 mr, 0,006 Mmmoib), 3aTtem pactBop Na,COj; (38 mr, 0,358 Mmmoib) B
Boze (0,25 mu). IlonydeHHYIO peakIMOHHYIO CMech TepMETH3UPYIOT U HarpesaroT npu 120°C B TedeHue 1 4 B
YCIIOBUSIX MHUKPOBOJIHOBOTO 00ydeHust. [loiaydeHHyro peakiimoHHYI0 cMech pa3daBisitoT Boaoit (10 mir) u skeT-
parupytor DCM (20 mi). Opranuyeckue (a3l BBIACIIIOT U KOHIIGHTPUPYIOT B BaKyyMe, II0JTydasi CBIpOH Mpo-
IyKT B BHJE TBEPAOTO BellecTBa HE coBceM Oemoro nBera. ChIpoil MaTepHall OYHMINAIOT, HCHONB3ys Y-
ynpaBisieMyto npenapatuBHyio BOXXX B ocHOBHBIX ycnoBusx (MomupunupoBannyio NH,OH), momydas yka-
3&HHOC+B 3aroJIoBKe COCTUHEHME B BHJIE TBEPAOTO BemecTBa Oemoro nsera (11 mr, 19% Brixomx). MC m/z 489,1
[M+H]".

'H SIMP (400 MI'u, IMCO-dg) 8 13,30 (c, 1H), 8,18 (c, 2H), 7,85 (ann, J=8,6, 6,7, 1,8 I'u, 1H), 7,70 (max,
J=8,7,7,0, 1,8 I'u, 1H), 3,91 (c, 4H), 3,28-3,31 (M, 4H), 1,74 (1, J=5,6 'y, 4H), 1,40 (c, 9H).

Cramqus 6: XIIOpUCTOBOOPOTHAS COJTb 2-(2,3-mudprop-4-(1 H-mupazon-4-un)penwn)-5-(2,7-
nuazacnupo[3.5]Honan-2-un)-1,3,4-tuaguaszona
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HCI (4 M pactBop B auokcane, 113 mxi, 0,45 MMOIB) TOOABISIOT K MEPEMEIIMBAEMON CYCIICH3UH TPET-
OyTnn 2-(5-(2,3-nudrop-4-(1 H-nupazon-4-nm)pennn)-1,3,4-tnaguazon-2-mn)-2,7-nuazactupo[ 3.5 |HoHan-7-
kapOokcmiata (11 mr, 0,023 mMonb) B auokcane (1 mu). [TomydeHHYIO PEakIMOHHYIO CMECh MEPEeMENTHBAIOT
TIpu KOMHATHON TeMIieparype B TedeHue 18 4, 3arem pa3daBisiroT cMechio nmpumepro 1:1 MeOH:DCM (10 mur)
1 T00AaBISIOT Karutio BoAbl. [T0TydeHHYIO CYCIIEH3HIO COMOOMITM3UPYIOT, nobasmss JIMCO (5 mi), u mosrydeH-
HBIA pacTBOp momemaioT B 0,5 T kapTpumk SCX (nmpensapurensHo yBinaxHeHHBIH MeOH). Kaptpumk npoms-
BatoT MeOH (10 mi), 3atem kopoTko pombiBaroT 10% DCM B [7 M NH; 8 MeOH] (10 mir). DCM/MeOH/NH;
YAAJISIOT B BaKyyMe, IoTydasi yKa3aHHOE B 3aTOJIOBKE COSAWHEHHE B BHJIE TBEPAOTO BEIIECTBA HE COBCEM OeIro-
ro ngera (7,4 mr, 85% Brixox). JKX-MC: R, 0,66 mun; MC m/z 389,2 [M+H]" [Crioco6 Al].

'H SIMP (400 MI';, IMCO-dg) 8 13,30 (c, 1H), 8,18 (c, 2H), 7,84 (mun, J=8,6, 6,8, 1,7 I'u, 1H), 7,70 (max,
J=8,6, 7,1, 1,7 I'n, 1H), 3,87 (¢, 4H), 2,65 (T, J=5,0 'y, 4H), 1,70 (T, J=5,4 'y, 4H).

Ipumep 100. Cunres 2-(5-(2,7-gmazacmupol3.5]HoHan-2-mn)-1,3,4-Truanuazon-2-mi)-3-gprop-5-(1H-

npason-4-wmin)peHona
Q
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Cranus 1: 5-(4-6pom-2,6-mudropdennn)-1,3,4-tnaauazon-2-aMuH

[TepememmBaemyto cmech 4-6pom-2,6-mudropOen3oitnoii kuciots! (5 1, 21,1 MMoIb) U THApa3HHKapOO-
tnoamuna (2,88 r, 31,6 MMOITB) OXJTAXKIAOT B aTMOCcdepe azora Ha OaHe co ibaoM. POCI; (5,9 i, 63,3 MMoITh)
JO0ABISIIOT 1O KaIUIIM U PEAKIMOHHYIO CMECh MEPEMENINBAIOT IIPU TEMIIEpaType JeAsHOH OaHu B TeueHue 15
MUH, 3aTeM HarpeBaroT npu 78°C B Teuenue 3 4. [TonmydeHHYIO peaKIIMOHHYIO CMECh OXJIXKIAIOT Ha OaHe co
JBIOM, 3aTeM racsT, Ao0aBmss neasayio Boay (150 mu). IlomydenHoe TBepIOe BEmECTBO 00padaThIBAIOT YIIbT-
pa3BykoM B TeueHHe 30 MUH, OIy4as CBOOOAHO NMEPEMENINBACMYIO CYCIIEH3HIO, KOTOPYIO OCTaBIISIIOT IIPH CyC-
NEeHIUPOBAaHNH NP KOMHATHOW TeMImepaTtype B TeueHue 72 4. TBepaoe BEmECTBO COOMPAIOT, HCTIONIB3Ys BaKy-
YMHYIO (UIBTPALNIO, POMBIBAIOT BOJOHW M CHOBA CYCIICHIMPYIOT B HAachIIEHHOM BoAHOM pactBope NaHCO;
(150 mu). [NomyyeHHyI0 CyCHIEH3HIO NIEpEMEIINBAIOT ITPH KOMHATHOW TeMIieparype B TeueHnue 18 4, 3arem TBep-
JI0€ BEIIECTBO COOMPAIOT, MCHONB3YsI BaKyyMHYIO (MIbTPALMIO, IPOMBIBAIOT BOJOW, W CyIIaT B BaKyyMHOM
TepMOCTaTe B Te4eHUe 24 4acoB, NOdydas yKa3aHHOE B 3arooBke coeguHeHue (5,174 r, 84% BeIxon), koTopoe
UCITIONB3YIOT Ha CIeyromei craauu 0e3 nomoimHuTeabHOM oumcTku. JKX-MC: R, 0,99 mun; MC m/z 2942
[M+2]" [Croco6 Al.

'H SIMP (400 MTI'u, IMCO-dg) 8 m.z1. 7,68 (1, J=8,08 'y, 2H), 7,57 (c, 2H).

Cranus 2: 5-(2-(6en3unokcn )-4-6pom-6-¢propdennn)-1,3,4-tnanuazon-2-aMuH

[TepememmBaemyto cycnensuro NaH (60% mucniepcus B MuHEpaimsHOM Macie, 151 mr, 3,77 mmons) B TTO
(10 mur) oxmaxkgaroT B atMocdepe a3zora Ha 6aHe co JbIoM. K MONy4eHHON CYCIEH3UH MO KaIlisaM J00aBIISIIOT
pactBop O6enzunoBoro crmpta (0,372 M, 3,59 mmons) B TT® (5 mu). [Tocne okoHUaHUsT 10OABIEHUS TTONTYICH-
HYIO CYCICH3MIO NEPEeMENINBAIOT IPU TEMIepaType JEAsHOW OaHM B TEYEHHE 5 MHH, 3aT€M IIPU KOMHATHOH
TemriepaType B TedeHue 10 MUH, mepen TeM, Kak MEIIEHHO JOOaBISIIOT K MEPeMEIINBACMON, OXJIAXKICHHON Ha
JeqsHoM O6ane cycneHsuu 5-(4-6pom-2,6-nudropdenmn)-1,3,4-tnanuazon-2-amuna (1, 3,42 mmons) B TT® (20
wu). [lomydeHHyI0 CycTIeH3HIO KENTO/KOPUYHEBOTO IIBETa IIEPEMEIINBAIOT IPH TEMIIEpaType JIeASHOW OaHu B
TedyeHue 15 MUH, IpyU KOMHATHOM TemnepaType B TedeHue | 4, 3arem HarpeatoT npu 50°C B Teuenue 18 4. Pe-
aKIMOHHYIO CMECh racsiT, 100aBIsisl HachIeHHBIH Boaubiid pactBop NH4C1 (30 mu), pasbasinstor Bogoi (30 mi),
u skctparupyor EtOAc (100 mir). Oprannueckue ¢a3sl paszgenstor, cymar Hag MgSO, u dustpytor. [omy-
YeHHBIH (QUIBTpAaT KOHLIEHTPHPYIOT Ha CHJIMKareile W CHIpOW Marepuall OYHMINAIOT, HCIONb3ys (iel-
xpomatorpaduro, ucrons3ys 80 I KapTPHIDK C CHIIMKAreJIeM, OCYIIECTBISI TPaAUEHTHOE SIIIOMPOBAHUE CMECHIO
EtOAc/renTan, moiydas yka3aHHOE B 3ar0JIOBKE COSIMHEHHE B BUJIE TBEPJIOTO BEIIECTBA OJICAHO HKEITOTO IBETa
(488 mr, 37% BBIXOX). XKX-MC: R, 1,19 Mun; MC m/z 282,0 M" [Crioco6 A].

'H SIMP (400 MI'u, IMCO-dg) 8 7,27-7,47 (m, 9H), 5,28 (c, 2H).

Cramus 3: 2-(2-(6en3umnokcn)-4-6pom-6-propdhennn)-5-6pom-1,3,4-Trannazon

5-(2-(6enzmnokcn)-4-6pom-6-propdhenmn)-1,3,4-tnaguazon-2-amua (487 wmr, 1,281 MMoinb) H00aBISIOT
MOPIUAMU K TiepeMermBaeMoMy pactBopy CuBr, (343 mr, 1,537 mmous) u t-BuNO,, (226 Mk, 1,921 mmois) B
MeCN (4,2 mi) B atmocepe azora. [lomydeHHYI0 peaKIIMOHHYIO CMECh NEPEMENINBAIOT P KOMHATHOH TEeM-
nepatype B TeucHue 18 4. PeaknumoHHyIo cMech racsaT, nobasisst Boay (40 M), 3ateM 100aBisioT 28% BOIHBIN
pactBop NH,OH (5 M) u mosydeHHyto cycrniensuto skcrparupyior DCM (50 min). Oprannueckue ¢asbl BeIe-
JSIIOT ¥ KOHIEHTPHUPYIOT Ha cuimkarene. CeIpoil MaTeprall OUYMIIAIOT, UCHONB3Ys (hiien-xpomMarorpaduio, 1c-
nonb3yst 40 T KapTPUIDK ¢ CHIIMKAresieM, OCYIIECTBIISI IpaJueHTHOE dmonpoBanie cMecbio EtOAc/renTaH, no-
Jqydasi yKa3aHHOE B 3aroJIOBKE COEMHEHHE B BHJE TBEPIOro BellecTBa Oeioro msera (253 mr, 44% BbIxon).
XKX-MC: R, 1,53 mun; MC m/z 445,0 [M+H]" [Crioco6 Al].

'H SIMP (400 MTI'u, IMCO-dg) 8 7,31-7,56 (M, 7H), 5,38 (c, 2H).
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Cramus  4:  tper-byrun  2-(5-(2-(6en3unokcen)-4-6pom-6-¢propdennn)-1,3,4-rnanuazon-2-un)-2,7-
nuasacrupol3.5]HoHaH-7-kapOoKkcuIaT

K mepememmBaemoii cycrienzun 2-(2-(6eH3unokcu)-4-6pom-6-propdennn)-5-6pom-1,3,4-tnannazona (252
Mmr, 0,567 mmomnb) W TUApOXIOpUAAa TpeT-OyTun 2,7-muazactmpol3.5]HonaH-7-kapOokcwnata (179 mr, 0,681
MMOJIb) B auokcane (2,8 mi) mobasnsior TEA (237 mxi, 1,702 MMOITB) B TTOJIYICHHYIO CMECh HATPEBAIOT MPH
120°C B Teuenue 3 4. [TonydeHHYI0 PEaKIIMOHHYIO CMECh OXJIKIAIOT 10 KOMHATHOW TeMIIepaTyphl, pa30aBis-
o1 Bomoit (20 mur), skcrparupytor DCM (20 min). Oprananyeckue (a3pl KOHIEHTPUPYIOT B BaKyyMe, MOTydast
CBIPOH POAYKT B BUIE Macia skenroro nsera. CrIpol MaTepHall OYHINAIOT, UCTIONB3YS (uieni-xpoMatorpaduro,
ucronb3yst 40 T KapTpUIK C CHIMKArejeM, OCYLIECTBIISISI IpaJMeHTHOE 3aroupoBanue cMmeckio EtOAc/rentan
noJTy4asi yKa3aHHOE B 3arojOBKE COEAMHEHHE B BHIE TBepIoro BemecTsa Oenoro nseta (150 mr, 45% BeIxon).
XKX-MC: R, 1,62 mun; MC nv/z 591,3 [M+H]" [Crioco6 Al.

'H SIMP (400 MI', JIMCO-dg) & 7,29-7,47 (m, 7TH), 5,31 (c, 2H), 3,83 (c, 4H), 3,17-3,30 (m, 4H), 1,65-
1,77 (m, 4H), 1,40 (c, 9H).

Cramust 5: Tper-Oytun  2-(5-(2-(6enzunokcu)-6-dprop-4-(1H-nupaszon-4-un)dpennn)-1,3,4-ruaguazon-2-
wi)-2,7-guazacrupo|3.5|HoHaH-7-KkapOoKcuiaT

Cmecp  Tper-Oytmnr  2-(5-(2-(6en3umnokcu)-4-6poM-6-propdennn)-1,3,4-tnaanazon-2-mm)-2,7-nuaza-
criupo[3.5]HoHan-7-kapookcunara (150 mr, 0,254 mmoinb) u 4-(4,4,5,5-tetpameTii-1,3,2-arokcaboporan-2-mi)-
1H-nupazona (74 mr, 0,382 MMoIb) B qruokcaHe (2 M) TiepeMennBaioT B atMocdepe azora. K mosrydeHHo cyc-
nen3un 1o6apnsaotT PA(PPhs), (15 mr, 0,013 mmons), 3atem pactBop Na,COj; (81 mr, 0,763 mmons) B Boge (0,5
M). [TomydeHHYIO0 PEakIMOHHYI0 CMECh TepMETH3UPYIOT M HarpeBaioT mpu 120°C B TeueHue | 9 B yCIOBHAX
MHUKPOBOJTHOBOTO 00JTydeHHs1. 3aTeM 0OaBIAIOT JOMOHATEIRHO 1,5 JkB. 4-(4,4,5,5-rerpameTun-1,3,2- nuokca-
6oponan-2-nin)-1H-nupaszona (74 mr, 0,382 MMOJb) M peakUMOHHYIO CMECh HAarpeBalOT B TEUCHHE JOTOJHU-
TenpHOro 4Yaca mpu 120°C B yCIOBHSX MHUKPOBOIHOBOTO oOmydeHus. JloOasmsror eme 1,5 skxB. 4-(4,4,5,5-
terpameTni-1,3,2-nnokcaboponan-2-nin)-1 H-upaszona (74 mr, 0,382 Mmois), 3aTeM 100ABISIOT JOTIOJIHUTEIb-
HO 0,05 3xB. Pd(PPh;), (15 mr, 0,013 MMoub) 1 NONMyYeHHYO PEaKIMOHHYIO CMECh HarpeBaroT B TeueHue 1 yaca
npu 120°C B yclOBHSX MHUKPOBOJHOBOTO 00iydeHHs. [TodydyeHHYI0 peakIMOHHYIO CMECh pa30aBiIsIOT BOHOM
(15 M) u axcTparupytor DCM (20 mur). Opranndeckue ¢as3pl KOHIEHTPUPYIOT B BaKyyMe, MOJIydasi CBIpOi Ipo-
OIyKT B BHIEC Macia OiegHo KopudHeBoro 1Bera. CHIpod Marepuan OYHINAOT, WCIONB3ys (iem-
xpomarorpaduio, HUCHONB3ySd 24 T KapTPUIK C CHJIMKAreJieM, OCYIISCTBISAS TPAAWEHTHOE OHIIIOMPOBAHHE
MeOH/DCM, momyd4as Macio OJeqHO KOPUYHEBOTO IBeTa. Macio OYHMINAIOT, WCTONB3Yys 24 T CHIIMKAarels,
OCYILIECTBIISIS TPaIneHTHOE 3ronpoBanue cMeckio EtOAc/rentaH, morydast yKka3aHHOE B 3ar0OJIOBKE COCTMHEHHE
B BUJIE TIPO3PAYHOTO CTEKI0006Pa3HOTro TBEPIOTo BemtecTsa (86 Mr, 58% Brixox). MC m/z 577,2 [M+H] .

'H SIMP (400 MT', IMCO-dg) & 13,10 (c, 1H), 8,39 (n, J=1,8 I'u, 1H), 8,09 (n, J=2,0 T'u, 1H), 7,47-7,57
(M, 2H), 7,33-7,44 (m, 4H), 7,28 (ngm, J=11,6, 1,5 T'u, 1H), 5,35 (c, 2H), 3,82 (c, 4H), 3,18-3,32 (M, 4H), 1,63-
1,77 (m, 4H), 1,40 (c, 9H).

Cranus 6: tper-bytun 2-(5-(2-¢rop-6-ruapokcu-4-(1 H-nupazon-4-un)pennn)-1,3,4-rnaguazon-2-mn)-2,7-
nurazacrupol3.5]HoHaH-7-kapOoKkcuIat

PactBop Tper-Oytun 2-(5-(2-(6ensnnokcn)-6-¢prop-4-(1H-mpazon-4-wr)pennn)-1,3,4-tnanuazon-2-mi)-
2,7-mnazaciupo| 3.5 |HoHaH-7-kapOokcmnata (86 mr, 0,149 Mmmons) B cmecu 1:1 MeOH:DCM (3 mu1) mo0aBisroT
B 00paboTaHHYIO a30TOM K00y, copepxkamnryto 10% Pd/C (8,6 mr). B xoi6e ¢ peaknMOHHOI CMEChIO CO3/AIOT
atMocdepy BozopoJa (0aIoH) M CMeCh TIepEeMENINBAIOT P KOMHATHOHN TeMrieparype B Teuenue 18 4. [lomy-
YEHHYIO PEaKIHOHHYIO CMECh KOPOTKO IPOMEBIBAIOT a30TOM M I00aBIAIOT nomosHUTEnsHO 8,6 mr 10% Pd/C.
Peakmnmonnyio cmech paszbasisior cmechio 1:1 MeOH:DCM (3 M) m cHOBa co3maroT atMocdepy BoIopoia
(6amToH) W TIepeMemrBaloT NP KOMHATHOW TEMIIEpAaType B TEUYECHHE JOMOJNHUTENBbHO 5 nHer. [TomydeHHyro
PEaKIMOHHYIO CMECh KOPOTKO TIPOMEIBAIOT a30ToM, pa3baBisiior 10% MeOH 8 DCM (50 min) u puiasTpyroT ye-
pe3 uenut. [TonydeHHsIi GuUIbTpaT KOHIEHTPUPYIOT B BaKyyMe, T0JIydasi TBEpJIOE BEIIECTBO OJIETHO KOpHUUHE-
BOTro/He coBceM Oernoro nBera. TBepmoe BemecTBO cHOBa pacTBopsitoT B 25% MeOH B DCM (10 mur) u no6as-
JSFIOT B 00pa0boTaHHYIO a30TOM K00y, conepxaryro 10% Pd/C (8,6 mr). B xonbe ¢ momy4eHHOH peakinoHHOMH
CMECBIO CO31aloT aTMocepy Bogoposa (0ajuioH) M OCTABISIIOT IPH IIEPEMEIINBAHUY ITPH KOMHATHOW TeMIiepa-
Type B TeueHue 18 4. Peakimonnyto cmeck pazbasistor 10% MeOH 8 DCM (50 M) 1 pribTpyrOT 4epe3 IeIuT.
[NomydeHHBIH QUIBTPAT KOHIEHTPUPYIOT B BaKyyMe, IOJIydasi ChIpOi MPOAYKT B BUJE TBEPJOTO BEIIECTBA KO-
puaHeBoro 1BeTa. ChIpoi MaTepuas OYHUIIAIOT, UCIIOJIE3YS (uIen-xpoMaTorpaduro, HCoab3ys 10 T KapTpumxk ¢
CHJTMKAreJeM, OCyIIecTBIISIA IrpagueHTHoe smonpoBarrne MeOH/DCM u cobupast ¢hpakiuu 1mo mMacce, moaydas
yKa3aHHOE B 3arojIOBKE COCJMHEHHE B BHJE TBEPIOrO BEIIecTBa OyiegHO KopmyHeBoro meerta (54 mr, 74% BEI-
xox). XKX-MC: R, 1,33 mun; MC m/z 487,3 [M+H]" [Croco6 A].

'H SIMP (400 MI't, IMCO-dg) & 13,09 (¢, 1H), 11,92 (c, 1H), 8,36 (n, J=1,7 I'u, 1H), 8,04 (1, J=1,9 T,
1H), 7,22 (ax, J=12,6, 1,6 I', 1H), 7,14-7,19 (m, 1H), 3,92 (c, 4H), 3,28-3,31 (M, 4H), 1,69-1,79 (M, 4H), 1,40
(c, 9H).

Cragus 7: 2-(5-(2,7-mmazacrupo [3.5] HOHaH-2-mn)-1,3,4-THamuazon-2-un)-3-¢prop-5-(1 H-nupa3zon-4-
win)deHomn:

HCI (4 M pactBOp B quokcane, 545 Mk, 2,179 MMoIb) JOOABISIOT K MIEPEMEIINBAEMON CYCIICH3UU TPET-
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OyTnn 2-(5-(2,3-mudrop-4-(1 H-nupazon-4-nm)pennn)-1,3,4-tnaguazon-2-mn)-2,7-nuazactmpo|[ 3.5 |HoHan-7-
kapOokcunara (53 mr, 0,109 MmMonb) B nuokcane (4 mur). [lodydeHHYI0 peakIMOHHYIO CMeCh NEpEeMENINBAIOT
MIpY KOMHATHOW TeMIlepaType B TeueHue 2 4, 3aTeM paz0aBisaioT auokcanom (2 mi), MeOH (5 mm), IMCO (5
MJIT) ¥ HEOOJBIIIM KOJTMYECTBOM BOJIBI, 3aTeM TToMemaioT B 2 T KapTpuk SCX (IIpeaBapuTENbHO YBIAXKHEHHBIH
MeOH). Kaptpumx npomeisaror MeOH (15 mi), 3atem kopotko npomsiBaioT 10% DCM B [7 M NH; B8 MeOH]
(20 mim). DCM/MeOH/NH; ynansioT B BaKkyyMme, Iorydast ChIpoi IPOAYKT B BUIE TBEPJOTO BEIIECTBA KOPHUIHE-
Boro 1Beta. Ceipoit Marepuan HarpeBatoT B MeOH (5 mMir) ¥ MOJIy4eHHYIO CYCIIEH3HMIO OXJIKIAIOT JI0 KOMHAT-
HOW TeMIIepaTypsl, 3aTeM (QIIBTPYIOT B BakyyMme H mpombiBaioT MeOH, nomydass ykazaHHOE B 3arOJIOBKE CO-
¢IIMHEHNE B BUJIC TBEPJIOTO BEIECTBA OJeTHO KOpHYHEBOTO IBeTa (23 Mmr, 55% BBIXOT). KX-MC: R, 0,68 MuH;
MC m/z 387,2 [M+H]" [Crioco6 Al.

'H SIMP (400 MT';, IMCO-dg) & 13,07 (¢, 1H), 8,17 (c, 2H), 7,15-7,05 (m, 2H), 3,87 (c, 4H), 2,70 (t,
J=5,1Tmu, 4H), 1,73 (t, J=5,3 I', 4H).

pumep 101. Cunre3s 4-metokcu-1-mernn-3-(5-(metnn(2,2,6,6-reTpaMeTHINNANIEPHITH-4-HIT)aMHHO )-

1,3,4-tTnagnaszon-2-unxuHonus-2(1H)-ona
So o NN

/
>
L o

Cramus 1: 3-6pom-4-mMetokcu- 1 -meTmnxuHonuH-2(1H)-on

K pactBopy 4-metokcu-1-metmwixunonun-2(1H)-ona (2 r, 10,57 mmoins) B TI'® (5 mu) mpu 0°C B atmo-
cdepe N, nobasisaror N-Opomcykumaumun (2,26 T, 12,68 MMonb) nopuusimu B TedeHue 1 4. CycneHsuio nepe-
MemuBatoT pu 0°C B TeueHue 1 4, 3aTeM Npu KOMHATHOHN TeMIlepaType B TeueHue 2 4. PacTBOpUTEND yIaisoT
B Bakyyme u CH,Cl, mo0aBisoT 11t TOBTOPHOTO pacTBOpeHHUs ocTtaTKa. [loiydeHHBI pacTBOp ABaXKIbI IIPO-
MBIBAIOT XOJIOJHBIM HachIIeHHBIM pacTBopoM NaHCO; u xomomuodt H,O, 3arem cymar Hax Oe3BOIHBIM
MgSO,. PacTBOpHUTENs YAAISAIOT B BAKYyME U IOJIy4YEHHBIN TBEPABIH OCTATOK TIIATENBHO PACTUPAIOT HECKOIBKO
pa3 ¢ Et,O. IlomydeHHOe TBEpAOE BEIIECTBO CYIIAT B BaKyyme, Mmoyydas 3-0poM-4-MeTOKCH- 1 -MEeTHIIXUHOTIH-
2(1H)-on (2,7 T, MC: 269,9 [M+H].)

Cramus 2: (4-MeTOKCH- 1 -MeTHII-2-0KC0-1,2-AUTHAPOXUHOIMH-3-1J1)00pOHOBAsI KUCJIOTA

K pactBopy 3-6pom-4-meTtokcu-1-metmnxuaonua-2(1H)-ona (2,7 1, 10,07 mmonb) B TT'® (5 mm) modas-
nsoT H-OyTrmataid (2,5 M B rekcane, 4,03 M) B atMocepe azora nipu -78°C 1 TIOTyUEHHYIO PEaKIIMOHHYIO
CMecCh BBIJICPXKHUBAIOT TPH YKa3aHHOH Temmeparype B TedeHue | 4. J00aBIsIOT OXJIaXIEHHBII pacTBOp TpHMe-
tunoopara (1,35 mir, 12,08 Mmmous) ipu -78°C 1 MOIy4eHHYIO pEaKIMOHHYIO CMECh BBIICP)KHBAIOT TIPH YKa3aH-
HOM TemIeparype B TeueHHe 2 4. [lomydeHHy0 peakIMOHHYI0 CMECh HarpeBaloT A0 KOMHATHON TeMIIEpaTypsl U
HepeMeIInBaioT B TeueHne HouH. [lomydyeHHyto peaknnoHHyIo cMech pazbasisitor 1 M HCI u TBepoe BemecTBo
6eJIoro IBEeTa BBINAAET B 0CAA0K U3 pacTBopa. Ocanok GuiIbTpyIoT, NpoMbIBatoT Bogoi n EtOAc, 3aTem cymat
B BBICOKOM BaKyyMe JI0 TOJTy4eHHUs (4-METOKCH- | -MeTHII-2-0KCOo-1,2-TUTHpOXMHOJIMH-3-11)00pPOHOBOH KHCIIO-
1 (1,5 1, MC: 234,1 [M+H'].)

Cramus  3: 4-metokcu-1-metnn-3-(5-(metun(2,2,6,6-TeTpaMeTHIITATIEPUINH-4-11)aMHUHO)- 1,3 ,4-THaan-
azon-2-wixuHonuH-2(1H)-oH

JlerazupoBanHyio cMmech (4-METOKCH-1-MeTHiI-2-0Kco-1,2-TUrHAPOXUHOINH-3-UT)00OPOHOBON  KUCIIOTHI
(500 wmr, 2,15 mMmoimb), 5-6pom-N-metmn-N-(2,2,6,6-TreTpameTrnnunepuani-4-mn)-1,3,4-tnaaua3on-2-aMruHa
(858 wmr, 2,57 mMoub), Terpakuc(tpudenmidochun)namnaausa(0) (248 mr, 0,215 mmons) u Na,CO;3 (682 wr,
6,44 mMmonb) B 1,4-mmokcane (5 mu) u Boge (1 Mir) HarpeBaroT, MCHOJIB3YSl MUKPOBOJIHOBOE OOJyYeHHE IPH
100°C B Teuenne 1 4. [Tocie oxnmaxkaeHus 10 KOMHATHOW TEMIIEPaTyphI MOJYYCHHYIO CMECh (DMIIBTPYIOT Yepe3
HennT, npombiBaroT MeOH, 3aTeM mosydeHHBIH (HIBTPAT KOHUEHTPUPYIOT. [10ydeHHBIH OCTaTOK OYMIIAIOT,
UCIIONB3Ysl XpoMmarorpaduyeckyro o0paboTky Ha cumukarene (2-10% 2 M NH; 8 MeOH/DCM), mony4vas 4-
MeTOKCH- 1 -meTmi-3-(5-(MeTuin(2,2,6,6-TeTpaMe THIITUTICPUANH-4 -FJT)aMUHO )- 1 ,3,4-THa1na3071-2 -UIX UHOTHH-
2(1H)-on (240 mr, MC: 442,1 [M+H"].) (4 Mr, MC: 442,0 [M+H ], )KXMC R=1,25 mun (OKXMC cnoco6 D);

'H AMP (400 MI'u, Metanon-dy) & m.u. 8,55 (c, 1H), 8,14 (ux, J=8,08, 1,52 I'n, 1H), 7,72-7,81 (M, 1H),
7,61-7,69 (m, 1H), 7,33-7,45 (M, 1H), 4,61 (mmwmp. c, 1H), 3,94 (c, 3H), 3,78 (¢, 3H), 3,11 (¢, 3H), 1,95 (x,
J=12,13 I'u, 2H), 1,79 (ump. ¢, 2H), 1,50 (¢, 6H), 1,39 (mmp. ¢, 6H).

IMpumep 102. Cunte3 4-runpokcu-1-merun-3-(5-(metun(2,2,6,6-TeTpaMeTHIIUATIEPUINH-4-1T)aMUHO )-

1,3,4-tnannazon-2-wnxuHonuH-2(1H)-ona
oH N-N
08 ®
)
K or

Hcnone3ys cocobbr puMepa 15, coequaenne npumepa 101 moaseprarot B3ammopeiicteuio ¢ PhSH no
TOJTydEHUS 5-(1H-umunazon-1-nm)-2-(6-(metmn(2,2,6,6-reTpaMe TUITUIICPAANH-4 - 1T )aMUHO ) TP UIA3UH-3 -
wi)(eHosa B BHIE TOPOILIKA GieHo skenroro msera (2 mMr, MC: 4282 [M+H'], KXMC R=0,57 mua OKXMC
crioco6 D).

'H SIMP (400 MI'n, metanon-dy) & m.a. 8,22 (1, J=8,08 I', 1H), 7,68 (t, J=8,08 'u, 1H), 7,53 (1, J=8,59
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I'y, 1H), 7,31 (1, J=7,33 I'n, 1H), 4,38 (ump. ¢, 1H), 3,72 (c, 3H), 3,07 (¢, 3H), 1,80 (ux, J=12,63, 3,03 I'u, 2H),
1,52-1,65 (m, 2H) 1,37 (¢, 6H) 1,23-1,29 (M, 6H).
Ipumep 103. Cunres 3-(5-(metmn(2,2,6,6-TeTpaMeTHINHANICPUAHH-4-1IT)aMHHO)- 1,3 ,4-THaaua3on-2-

nnxuHonuH-2(1H)-ona
~N
N

\_ .7
soal
N (o]

H NH

Cramus 1: (2-okco-1,2-auruapoXuHOIUH-3-11)00pOHOBAs KHCIIOTA

B ammyny nomemaror 3-6pom-2-ruapokcuxunonu (50 mr, 0,223 MMons), Ouc(nmHakoiaaro)andopon (113
mr, 0,446 mmonsb), ameratr kamus (66 mr, 0,669 mmons), PACly(dppf).CH,Cl, (18,22 wmr, 0,022 mmons) u dppf
(12,37 wr, 0,022 mMmoib), 3aTeM 100aBisioT 1,4-grokcad (6 mir). Uepes NoydeHHYIO peakIMOHHYIO cMech Oap-
6otupytor N, n cMech nepemeninBatoT B arMmocepe N, mpu 90°C B Teuenue Houn. [lomydeHHYI0 peakIOHHYIO
cMech (PUIBTPYIOT Yepe3 3aMeHseMyIo (HIbTPOBAILHYIO BOPOHKY, KOHIIGHTPHUPYIOT B BaKyyMe M OYHIIAIOT,
UCTIONB3Ysl XpoMarorpaduueckyto o0padboTky Ha cmmkarene (10 mo 60% EtOAc B renrane), noxydas (2-okco-
1,2-IUrMAPOXMHOMH-3-H1)60pOHOBYIO KHCcI0Ty (30 Mr, MC: 190,1 [M+H].)

Cramus 2:  3-(5-(metmn(2,2,6,6-TeTpaMe THITUIIEpUINH-4-1T)aMUHO)- 1,3 ,4-THa Tna301-2-UIIX HHOJTHH-
2(1H)-on

B cootBeTcTBUYM CO CIOCOOOM, PacKpBITHIM I cTanguu 3 B mpumepa 101, (2-okco-1,2-auruapoXmHOHH-
3-un)0opoHOBYIO KHCIOTY ®  5-0poM-N-metun-N-(2,2,6,6-reTpamernianunepuana-4-mn)-1,3,4-tnaaunazon-2-
amuH (858 mr, 2,57 MMOIIb) NOABEPrarOT B3aMMOJECHCTBHIO JI0 MOJYYEHHS CHIPOTO MPOIYKTa, KOTOPBIH O4HIIa-
0T, HcCmonb3ys mnpenapaTuBHylo BOXX B ocHOBHEIX  ycnoBusx, mnoaydas —3-(5-(metmn(2,2,6,6-
TeTpaMeTHINUNePUANH-4-UT)aMuHo)-1,3,4-Tuaguazon-2-wixunonus-2 (1H)-on (14 mr, MC: 398,2 [M+H'],
KXMC R=0,51 mua OCKXMC cnioco6 D).

'H IMP (400 MTI'n, metanon-dy) & m.1a. 8,74 (c, 1H), 7,67-7,80 (m, 1H), 7,47-7,57 (m, 1H), 7,31 (1, J=8,08
I'n, 1H), 7,19-7,27 (M, 1H), 4,34 (mmp. ¢, 1H), 2,99 (c, 3H), 1,71 (an, J=12,63, 3,03 I'y, 2H), 1,50 (1, J=12,38
I'n, 2H), 1,28 (¢, 6H), 1,10-1,23 (M, 6H).

ITpumep 104. Cunres 1-metmn-3-(5-(metnin(2,2,6,6-TeTpamMeTHIIIHIIEpUANH-4-1T)aMuHO)- 1,3,4-

THaana3on-2-uwixuHoauH-2(1H)-ona
N—N

| S
ol
L

Cranus 1: 3-6pom-1-metmnxunonuH-2(1H)-on

K pactBopy 3-6pom-2-ruapokcuxutonuHa (50 mr, 0,223 mmons) B JIM® (1 M) 100aBISIOT METHIIHOIHT
(0,017 mu, 0,268 mmonb) u kap6oHat kanust (46,3 mr, 0,335 MMomb) pu KOMHATHOM Temriepatype. [lomyden-
HYI0 PEaKIMOHHYIO CMECh MEpEeMEIINBaIOT B TeUeHrne 16 9 mpu KOMHAaTHOW Temreparype. [Jo0aBisioT Boqy u
TIOJTYYEHHBIA PACTBOP SKCTPATHPYIOT dTHIAIeTaToM. OpraHu4IecKuil CIIOH TPOMBIBAIOT BOJOM, 3aT€M HACKHIIICH-
HBIM BOJHBIM PacTBOPOM XJopHzaa HaTpus. OpraHMdYecKuil cioil cymar Hajx cynb(aTtoM HATpHs, GIIBTPYIOT U
KOHIICHTPUPYIOT B BakyyMe. [loydeHHBIN OCTATOK OYHMINAIOT, WCHOIB3Yd XPOMATOTpaUIecKylo KOJIOHKY C
CHJIMKaresjieM (QJIIOMpOBAaHUE CMECBIO rekcaH/stmnanerar=/1), momxydas 3-6pom-1-mernnxunonus-2(1H)-on (52
mr, MC: 238,1 [M+H].)

Cragus 2: 1-metnn-3-(5-(metun(2,2,6,6-reTpameTnmnunepuanH-4-mir)aMuHo)- 1,3,4-tnagnazon-2-
wi)xuaonuH-2(1H)-on

Ucnone3ys cmoco6 mpumepa 103, momywaror 1-metwn-3-(5-(metun(2,2,6,6-TeTpaMeTHIITUIICPHINH-4-
win)amuHO)- 1,3 4-tnagnazon-2-wixuHonun-2(1H)-on B Buae mopomrka OiemHo skenroro nsera (28 mr, MC:
412,2 [M+H'], X)KXXMC R=0,62 mun ((KXMC croco6 D).

'H SIMP (400 MI ', metanon-d,) & m.1. 8,85 (¢, 1H), 7,90 (1, J=7,58 I'u, 1H), 7,73-7,81 (M, 1H), 7,66-7,72
(M, 1H), 7,42 (1, J=7,58 T, 1H), 4,73-4,84 (m, 1H), 3,88 (c, 3H), 3,10-3,19 (m, 3H), 2,07 (ax, J=13,64, 3,54 I'm,
2H), 1,96 (1, J=12,88 I'y, 2H), 1,61-1,69 (M, 6H), 1,46-1,57 (M, 6H).

IIpumep 105. Cunate3 xmopuctoBogopomHoi comm 2-(2-xmop-4-(1H-mmupazon-4-un)denmn)-5-((3aR,6aS)-
rexcaruaponuppono|3,4-cmuppon-2(1H)-mm)-1,3,4-tmamnazomna

H
%, NH
Cl
N %
! S N %
Hi T

N—N
Cramus 1: 5-(4-6pom-2-xopdenmn)-1,3,4-tnaanazon-2-aMuH
K oxnaxxneHHoi Jb10M cMech 4-0poM-2-X10pOeH301Ho# kucnoThl (3 T, 12,74 MMOJIb) U THApPa3uHKApOO-
troamuna (2,17 r, 23,81 MMoib) MeIeHHO H00aBISIIOT okcuxiopua Gocdopa (3,56 mu, 38,2 mmous). [Toiy-
4eHHYI0 cMech HarpeBatoT npu 78°C B Teuenue Houw. [locne oxnaxaerus 10 0°C n1o0aBIsIOT JISASTHYIO BOITY.
ITony4yeHHyI0 cCMeCh HHTEHCHUBHO TIepeMenInBaioT B Teuerne 1 4. OOpa3oBaBIIHIiCS 0CaoK GUIBTPYIOT U MPO-
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MBIBAIOT BOJIOH, 3aT€M CHOBAa CYCIIEHAMPYIOT B HachlieHHOM pactBope NaHCO; n Boge (1:1) B Teuenue 1 u.
TBepmoe BemecTBO OTQUILTPOBBIBAIOT, TPOMBIBAIOT BOJIOW M KOHLIIEHTPUPYIOT B BaKyyMme, noiydas 5-(4-0pom-
2-xnopdennn)-1,3,4-tuaguazon-2-amun (2,4 T, MC: 291,8 [M+H'].)

Cramus 2: 5- (2-xnop-4-(1H-mupazon-4-un)penwn)-1,3,4-tnaguazon-2-aMmuH

B amnyny momematot 5-(4-6pom-2-xmopdennn)-1,3,4-rnaguazon-2-amus (500 mr, 1,721 MMoIb), THHAKO-
JUHOBBIH dpup 4-MUpa3oa00pOHOBOI KUCIOTHI (668 Mmr, 3,44 Mmons), kapbonat me3us (1,68 r, 5,16 Mmorb),
Pd,(dba);.CH,Cl, (178 wmr, 0,172 mmons) n Xphos (82 mr, 0,172 MMoinb), 3aTeM no0aBisioT 1,4-guokcan (2
Mi)/H,0 (0,5 mi1). AMITYITy TpHXABI IPOAYBatOT N, U TIOJTYUESHHYIO PEaKIIMOHHYIO CMECh HAarpeBaroT, UCTIONb3YS
MUKpoBoIHOBOe oOnydeHue npu 100°C B Teuenue 1 4. [ToaydeHHYIO PEakIMOHHYIO cMech (DHIBTPYIOT depe3
3aMEHAEMYI0 (UIBTPOBAIIBHYIO BOPOHKY, NpoMBIBalOT EtOAcC, KOHIEHTPHPYIOT B BaKyyMe€ M OYHILNAIOT, MC-
HoJB3Yysl XpoMmarorpadudeckyto o0padboTky Ha cunukareine (ot 2 xo 15% MeOH/DCM), nonyuas 5-(2-xiop-4-
(1H-nupazon-4-mwn)benun)-1,3,4-tuanuazon-2-amus (250 mr, MC: 278,0 [M+H'].)

Cramms  3:  (3aR,6aS)-tper-6ytun  5-(5-(2-xnop-4-(1H-nupazon-4-un)pennn)-1,3,4-ruaguazon-2-
win)rexcaruaponuppoio| 3,4-cnuppon-2(1H)xapboxcunar

5-(2-xyop-4-(1H-upazon-4-un)pennn)-1,3,4-rnaguazon-2-amud (250 mr, 0,9 MMoip) mopuusMu 100aB-
JISIOT B TEYSHHUE OKOJIO 5 MUH K TiepeMermBaeMoMy pactBopy CuBr; (241 mr, 1,08 MMoJIb) 1 TpeT-OyTHII HUT-
puta (139 mr, 1,35 mmouie) B MeCN (5 mur) B atmocdepe azota. [Tocne 3aBepiieHUss 100aBIEHUS TTOTYICHHYIO
PEaKIIMOHHYIO CMECh OCTaBJIIOT IIPH MIEPEMEIINBAHUY ITPH KOMHATHOH Temneparype B Tedenue 18 4. [lomyqen-
HYIO0 PEaKIMOHHYIO CMECh TacsAT, M00aBisis HachIeHHBIH BomHbI pactBop NH4CI, u skctparupyror EtOAc.
Opranndeckue ¢asbl pa3AesaioT U KOHIEHTPUPYIOT B BakyyMme, monydas 2-0pom-5-(2-xmop-4-(1H-mupazon-4-
win)denun)-1,3,4-Tnagnazona B BUaE TBEPAOTO BEIIECTBA KOPUYHEBOTO [IBETA, KOTOPOE MCIOIB3YIOT O€3 10MoII-
HUTEJILHON OYMCTKHU. [lerasMpoBaHHYIO PEaKIHOHHYI0 cMech 2-0poMm-5-(2-xmop-4-(1H-nupazon-4-wm)dennn)-
1,3,4-tnagnazona (40 wmr, 0,117 mmoms), c/s-2-00k-rekcarunponuppono|3,4-cjouppona (24,86 wmr, 0,117
MMoJIb), hropuna kanus (7,48 mr, 0,129 mmois), 18-kpayHn-6 (30,9 mr, 0,117 mmons) u DIEA (0,041 M, 0,234
mmoib) B NMP (1 Mi1) HarpeBaioT B yCIOBUSIX MUKpOBOJIHOBOTO oOurydenus npu 190°C B teuenue 1 4. [Tocne
OXJIQXICHUS 10 KOMHATHOM TeMIIepaTypsl MOMYyYSHHYIO CMeCh (PHIBTPYIOT Yepe3 1enuT, npomeieatoT MeOH, u
TOJTyYEHHBIH (QUIBTPAT KOHIEHTPHUPYIOT. [lomydeHHsIii octaTok pacTBopsitoT B JIMCO U 0YHIIAIOT, UCTIONB3YS
npemapaTuBHy0 BOXKX B 0CHOBHBIX ycloBHsX, moaydas (3aR,6aS)-tper-0ytun 5-(5-(2-xmop-4-(1H-mupazon-4-
HH)d)QIjHH)-l,3,4—TI/Ia,Z[I/IaSOH—2-I/IH)FCKCaFI/I,Z[pOHI/IppOIIO[3,4-C]HI/Ipp0HC-2(IH)—Kap6OKCI/IHaT (10 mr, MC: 473,0
[M+H'].)

Cramus  4:  XmopucroBojgopomHas  coilb  2-(2-xmop-4-(1H-mupazon-4-un)denmn)-5-((3aR,6aS)-
rekcaruaponuppono|3,4-cJmupporn-2(1H)-un)-1,3,4-tnagnaszona

PactBop (3aR,6aS)-tper-Oytnn  5-(5-(2-xn0p-4-(1H-nupazon-4-nn)pennn)-1,3,4-tnaauazon-2-mirexca-
runporuppoo|3,4-cmuppon-2(1H)-kapookcmnara (10 mr, 0,021 mmons) B 1,4-nuokcane (2 mir) o0pabaThiBarOT
4 M HCI B nuoxcane (1 M) u mepeMeIMBaroT Ipy KOMHATHOH TeMneparype B TeueHue 3 4. [lomydeHHyro pe-
aKIMOHHYIO CMECh KOHLICHTPHUPYIOT B BaKyyMe, NOJIydasl yKa3aHHOE B 3arojioBke coeguaenue (2 mr, MC: 373,1
[M+H"], )KXMC R=0,44 mun OKXMC crioco6 D).

'H SIMP (400 MI'w, MeTaHon-dg) & m.a. 7,99 (wmwmp. ¢, 2H), 7,92 (m, J=8,59 I'u, 1H), 7,71 (u, J=2,02 Iy,
1H), 7,53-7,60 (m, 1H), 3,68 (ax, J=10,86, 7,83 I'u, 2H), 3,36 (an, J=10,86, 3,28 I'n, 2H), 3,03-3,11 (M, 2H),
2,97-3,03 (m, 2H), 2,75 (an, J=11,12, 3,03 I'n, 2H).

Hcnonp3ys crioco0bl, aHAJTOTHYHBIE T€M, KOTOPBIE PACKPHITHI I MMOJydeHHs coequHeHus npumepa 105,
HCIIONB3YS COOTBETCTBYIOIINE UCXOTHBIE MaTEPHAIIbI, OTYYArOT CICAYIONINE COCIMHEHUS:
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KXMC M+1, Re,
TIprMep CoenuHeHue ‘H AMP 400 MTn
Crioco6
METAHOJI-dy & M.m. 7,99 (mmup. c, 2H)
(NjOQH 7,92 (m, J=8,08 Tu, 1H) 7,70 (&,
cl S\\’N J=1,52 Iy, 1H) 7,56 (pm, J=8,08, 1,52
N ', 1H) 3,49-3,58 (M, 2H) 3,45 (m,
106 :ﬁf@ :Zi'l'D o J=10,11 Tu, 1H) 3,28 (m, J0=10,61 T,
XJIOPUCTOBONOPOOHAS COJb 2- (2-xJop-4-— v 1H) 2,60-2,75 (m, 4H) 1,98 (mT,
(1H-umpason-4-win) benns) -5- (2, 7- J=13,01, 6,38 Tu, 1H) 1,86 (moT,
mmasacmupo [4.5] nexan-2-wu) -1, 3, 4- J=12,76, 7,77 T'u, 1H) 1,48-1,66 (M,
THanguasosa 4H)
NH  OH
(p;f METAHOJI-d; & M.m. 8,00 (mmp. ¢, 2H)
¢ S\:‘\?N 7,91 (m, J=8,08 Tu, 1H) 7,72 (m,
W3 377, 1, 0,41 J=2,02 T'u, 1H) 7,57 (mm, J=8,34, 1,77
107 HN ., D I'u, 1H) 3,74-3,90 (M, 2H) 3,52 (m,
XJopucToBOmOpOnHasa cojib  (R) - (4-(5- J=5,56 Twu, 1H) 3,47-3,51 (M, 2H)
(2-xjop-4- (1H-upasomn-4-wui) beHmn) - 2,99-3,06 (M, 1H) 2,91-2,99 (M, 1H)
1,3, 4-Tuammasoi-2-ujl) IniIepa3ua-2- 2,84-2,90 (M, 2H)
MJI) MeTaHOJIa

Ipumep 108. Cunres 2-(5-(metmn(2,2,6,6-TeTpaMeTHIHANICPUIHH-4-1IT)aMHHO)- 1,3 ,4-THaaua3on-2-

wiben3o[b]trnoden-5-kapoboHuTpHIa
\N—<j§%H
s~

x> vN
Y N

B wMwukpoBosHOBOW amiryine cMech  5-Opom-N-Metnn-N-(2,2,6,6-teTpaMmerwimunepuana-4-umn)-1,3,4-
THaaMa3oN-2-aMuHa (mpoMexyTodnoe coeannenue 4, 150 mr, 0,450 mmoip), (5-nmanoGen3o[b]trnoden-2-
nn)6oporoBoit kucioTel (128 mr, 0,630 MMoib), kapoonaTa u Hatpus (119 mr, 1,125 mmonb) B cmecn 4:1 nume-
TOKcHATaH/Bona (3,7 Mi) Aerasupyrot B TedeHue 5 muH. JloOaBisroT TeTpakuc(tpudenmwidochun)nammaanii(0)
(52,0 mr, 0,045 MMOJTB) U TIOJIYYEHHYIO CMECh HarpeBaloT B YCIOBHSIX MUKPOBOIHOBOTO o0mydeHus npu 140°C
B Teyenue 0,5 4. [Torydennyto cmech pasaersior mexnxy DCM u Bonoi, 3atem skcTparupytor DCM (4x). DCM
nogkucisttot, nobdassist HCl B muokcane (4,0 M pactBop, 113 mxi, 0,450 MMOJIB) ¥ KOHIIGHTPUPYIOT J0OCYXa.
OcymectBisator SCX ounctky (1 r konmonka, smoeHT 7 M ammuak B MeOH), 3arteM ucnoib3yloT dQuier-
XpoMaTorpauio Ha KOJIOHKE ¢ CHIIMKaresieM (4 T CHIIMKarels, rpaaueHTHoe dmouposanue 1-20% 7 M ammuax
B MeOH, B DCM), nomyuas 2-(5-(mernn(2,2,6,6-reTpaMeTHINHNIEpUINH-4-1I1)aMIHO)-1,3,4-THatuazon-2-
wiben3o[b]truoden-S5-kapobouurpun (49 Mr) B BuAe TBEpAOTO BEIIECTBA CBETIO Jkedroro IBera. KX/MC
R=0,52 mun. MC=412,1 (M+1) [Crioco6 D].

'H SIMP (400 MI'u, metanon-dy) & m.a. 8,27 (1, J=1,0 I', 1H), 8,11 (&, J=8,6 'u, 1H), 7,82 (c, 1H), 7,68
(nm, J=8,6, 1,5 I'u, 1H), 4,43 (1, J=12,4 'y, 1H), 3,12 (c, 3H), 1,82 (mxm, J=12,6, 3,0 I'u, 2H), 1,60 (T, J=12,1 ',
2H), 1,37 (c, 6H), 1,25 (c, 6H).

IIpumep 109. Cunte3 5-(3-xmopbenzo[b]tuoden-2-un)-N-metmi-N-(2,2,6,6-TeTpaMeTHITUTICpUTAH-4 -

nn)-1,3,4-Tnaanason-2-aMuHa
a s+

N
= N

S

Cramus 1: 5-(6en3o[b]troden-2-mm)-N-metun-N-(2,2,6,6-reTpameTunnunepuana-4-mn)- 1,3,4-tnaguazon-
2-aMHH

5-6pom-N-meTnin-N-(2,2,6,6-TeTpameriinnunepuaua-4-mn)- 1,3,4-tnaanazon-2-aMuH (IpOMEXYTOYHOE CO-
enunenue 4, 150 mr, 0,450 MMoib) 00BeIUHSIOT ¢ OeH30[b]THO(EH-2-M160pOHOBO# KucnoTon (112 mr, 0,630
MMOJIB), UCTIONB3Ysl crocod mpumepa 108 s peakiun coderanuss Cysyku. B pesymbrare SCX ounctku (2 T
KOJIOHKa, 3moupoBanne 7 M ammumakoM B MeOH) c¢ mocnenyromeii 00paOOTKOH ¢ MOMOIIBO (urerm-
xpomarorpaduu Ha KoJOHKe ¢ cuinukareneM (12 r cumukarens, rpagueHt 1-20% 3,5 M aMMuak B METaHOIIC, B
DCM) MOJTy9atoT 5-(6em3o[b]troden-2-mr)-N-metun-N-(2,2,6,6-reTpamernanunepuana-4-mn)-1,3,4-
THAJNa30J-2-aMUH B BUE TBEPAOTO BEUIECTBA CBETIIO XKenToro 1Beta (48 mr). MC=387,0 (M+1).

'H SIMP (400 MI'wy, metanon-ds) & .. 7,82-7,95 (M, 2H), 7,72 (c, 1H), 7,37-7,46 (m, 2H), 4,40 (1, J=12.4
I'm, 1H), 3,11 (c, 3H), 1,82 (mxm, J=12,6, 3,5 I'n, 2H), 1,59 (1, J=12,4 I'u, 2H), 1,37 (¢, 6H), 1,25 (c, 6H).
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Cramusts  2:  5-(3-xuopOenso[b]rnoden-2-mn)-N-metnn-N-(2,2,6,6-rerpameTrnunepuaun-4-uin)-1,3,4-
THAIAA30JI-2-aMHUH

Cmech  5-(6enso[b]troden-2-mm)-N-metnin-N-(2,2,6,6-reTpameTrinunepuana-4-un)-1,3,4-tnaaua3on-2-
amuHa (37 mr, 0,096 mmois) 1 N-xnopcyknuaumuga (15,34 mr, 0,115 mmons) B cmecu DCE:AcOH (1:1) (1 mur)
HarpesatoT npu 90°C B TeueHue 6 4. PeakmoHHYIO0 cMeCh OXJIaXKIaloT 10 KOMHATHON TEMITepaTyphl, pa30aBiis-
10T HaCBIIIEHHBIM PacTBOPOM OMKapOOHATa HaTpHsl, SKCTparupyroT stmwianeratoM (3x) u DCM (2x). O6benn-
HEHHBIC OpPraHMYECKHE SKCTPAKTHI MPOMBIBAIOT COJIEBBIM PAaCTBOPOM, CYIIAT HAJ Cylb(aToOM MarHUS W KOHICH-
TPHUPYIOT A0 KPUCTAIUIMUECKOTO TBEPIOTO BEIIECTBA XKEITOTO I[BETa. B pe3ynpraTre OYMCTKH ¢ MOMOIIBIO (hiem-
Xpomartorpaduu Ha KOJIOHKE ¢ CHIIMKareneMm (4 r cuiamkaress, TpagueHTHoe monpoBanue 1-17% 3,5 M ammmuak
B MeOH B DCM 6osiee 30 00beMOB KOJIOHKH) MOJTydatoT 5-(3-xmopoen3o[b]rnoden-2-mr)-N-metnn-N-(2,2,6,6-
TeTpaMeTHINUIEepUINH-4-11)-1,3,4-Tnaqua3on-2-aMuH B BHJE TBEPIOTO BeLIecTBa jkenroro nsera (18 mr).
KX/MC R=0,58 mun. MC=420,9 (M-1).

'H SIMP (400 MI'n, meramon-d,) & M. 7,84-7,99 (m, 2H), 7,47-7,60 (m, 2H), 4,53 (m, 1H), 3,14 (c, 3H),
1,83 (m, J=9,6 I'y, 2H), 1,55-1,68 (m, 2H), 1,38 (c, 6H), 1,26 (c, 6H).

VYcenosusa KXMC:

Criocob A:

Cucrema CBOXX (cBepxaddexTrBHOM sxuakocTHON xpoMaTorpadun) (Acquity UPLC System)

Waters Acquity UPLC BEH 1,7 mxwm 2,1x50 mm (Part Ne: 186002350)

CKOpoCTh MOTOKA: 1 MJI/MHH

Temmeparypa: 50°C (TemrepaTypa KOJOHKH)

CocraBbl MOABMXKHBIX (ha3:

A: Boma + 0,05% mypaBbuHas kuciota + 3,75 MM anetaT aMMOHHUS.

B: Aneronurpun + 0,04% MypaBpuHAS KHCIIOTA.

I'paguent: (c 2 no 98% B 3a 1,7 mun)

Croco6 B:

Cucrema CB2XKX Waters Acquity UPLC System

Waters Acquity BEH 1,7 mxMm 2,1x50 mm (Part Ne: 186002350)

CKOpPOCTbh MOTOKA: 1 MII/MUH

Temmneparypa: 50°C (TemnepaTypa KOJIOHKH)

CocraBbl MOIBMXHBIX (a3:

A: Bona + 3,75 MM anerar ammonus + 2% ACN.

B: Aueronutpui.

I'papuent: (c 2 no 98% B 3a 4,4 mun)

Crioco6 C:

Waters Acquity G2 Xevo QTof-Rs(FWHM) > 20000

Waters Acquity CSH 1,7 mkm 2,1x50 mm (Part Ne: 186005296)
CKOpOCTbh MOTOKA: 1 MII/MUH

Temmeparypa: 50°C (TemnepaTypa KOJIOHKH)

CocCTaBHI MOIBUKHEIX (ha3:

A: Boga + 3,75 MM anerar ammonus + 0,001 % MypaBbuHas Kuciora.
B: Auetonutpui.

I'papuent: (c 2 no 98% B 3a 4,4 muH)

Croco6 D:

Cuctema CBOXX Waters Acquity UPLC System

Waters Acquity UPLC BEH C18 1,7 mxwm, 2,1x30 MM (Part Ne: 186002349)
CKopoCTh MOTOKA: 1 MJI/MHH

Temmeparypa: 55°C (TemrepaTypa KOJOHKH)

CoctaBsl moaBmXHBIX ¢a3: A: 0,05% MypaBsuHAsS KHCIIOTA B BOJE.

B: 0,04% mypaBbpHuHas KUCIIOTa B METAHOJIE.

I'paguent:

BpewMms (MuH) CKOPOCTL TMOTOKa (MJI/MUH) SA %B

0 1,000 95,0 5,0

0,10 1,000 95,0 5,0

0,50 1,000 20,0 80,0

0,60 1,000 5,0 95,0

0,80 1,000 5,0 95,0

0,90 1,000 95,0 5,0

1,15 1,000 95,0 5,0
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CokpauieHus:

~ OKOJIO WJIH 110

'H NMR - 'H SIMP (npoToHHbIi1 sIePHBIIl MArHHTHBIAPE30HAHC)
Chloroform-d - nefitepupoBannslii xnopodopm, CDCly

d - nyGner

DCM - muxnopmeTan

DIPEA, DIEA - quuzonponmisTujiaMuH

DMF - mumerundopmamun, IMD

DMSO-dg - nefiTepupoBaHHBIN TUMETHICYITbPOKCHUT

DPPF - 1,1'-6uc (nudenundocduno)depporneH

dtbpy - 4,4'-nu-Tper-0yTHin-2,2'- IUITUpU I

Eq, eq - oxBUBaICHTHI

Et - oTun

Ether, Et,O - nuaTunosstlii a¢up

EtOAc - stunanerar

EtOH - sTanon

EtONa - aTokcua HATpHst

g - TpaMM

h, hr -gac

HPLC - (BOXX) BeIcOKO2 D (eKTUBHAS KUIAKOCTHAS XpoMaTorpadus
HR-MS (BP-MC) - Macc-cieKTpoMeTpHst BEICOKOT'O pa3perieHust
[Ir(COD) (OMe)], - mumep (1,5-nmknookramueH) (Metokcn)upuawns (1)
L - mutp

LC-MS - xunkoctHast XxpomMarorpadus-Macc-ClIeKTpOMETpHs
LiHMDS - nutuii rekcaMeTHIAUCHIIa3aH

m - MyJIBTUILICT

Me - meTun

MeCN - aneToHUTPUI

Mel - meTnnmoaua

MeOD, Methanol-d, - nefiTepupoBaHHBII METAHOJ

MeOH - metanon

MHz - MI'y

MI - MATTHITUTD

mol - MmoJb

mmol - MHUTHMOTTE

MTO - meruntprokcopenui( VII)

NBuLi - H-OyTrmuTHit

nm - HAHOMETPHI

NMP - N-meTunnunepuioH

Pd(PPhy), - Terpakuc(tpudenundochun)namianuii(0)

Pd/C - mannanuii-na-yriue [1,1'-Bis(diphenylphosphino)ferrocene]
PdCl,(dppf).CH,Cl, - dichloropalladium(II), complex with dichloromethane
adduct

Pd,(dba);CH,Cl, - Tris(dibenzylideneacetone)dipalladium(0)-chloroform adduct
PhSH - tnodenon

ppm - Mz - (4acTeil Ha MUJUIHOH)

psi - bysaT/mr0iiM=6895 Ila

RT - komHaTHas Temneparypa

S - CHHIJIET

SCX - cunbHast KaTHOHOOOMEHHas XpoMarorpadust ABYOKUCh KPEMHUSI, CBsI3aHHas ¢ 2,4,6-TpuMepom
SiliaMetS DMT kanrotpua3uHa

TBAF - TerpabytunamMmmoHuiiyropu

TBME - TpeT-0yTUIMETHIOBBIN dPUp

t-BuNO, - TpeT-OyTHIITHATPHIT

TEA - TprmdTHIIaMUH

TFA - TpudropykcycHast KHciora

THF - terparuapodypan

UV - ynpTpaduoneToBoe H3mydcHre

uW - MEKpOBOJIHEI 2-aunukiorekcuinpochuno-2',4',6'-

XPhos - TpunzonponunOudenu

Buonoruueckuii npumep 1:

Knerounsrit SMN ELISA (TBepmoda3upiii MMMYyHO(QEPMEHTHBIH aHAJIN3) WCTOIB3YIOT JUIS W3MEpPEHUS

- 68 -



035606

3¢ peKTa HU3KOMOJIEKYJISIPHOTO COeTMHEHMs Ha noBbimeHne ypoBHss SMN 6Oenka. Kitetku n3 muo0nacTHoi kie-
TOYHOH JIMHUH, TTOJyYEeHHOH 13 MBIINHOW Monenn SMNzensra7 (momapok ot Steve Burden, NYU), BoiceBatoT
B 384-myHouHbIN maHmIeT mpu TIOTHOCTH 3000 KIIETOK/TYHKY M 00pabaThIBAIOT COSAUHEHISIMU B TeUeHHE 24
4. ELISA mnaHmeTs! monyJaroT, mokpeiBast 384-nmyHounsle ianmietsl (Immulon 4HBX) 0,5 Mxr/mn aHTH-SMN
mADb (BD Science, Homep mo kataiory 610647) npu 4°C B Tedenne Houu. [lmanHmeTs mpoMbiBaroT 5 pa3 110
Mk PBS-Tween (0,05% Tween-20, PBST), 6mokupyrot 100 mxi 1% BSA B PBST B Teuenne 2 4 u IpOMBIBAIOT
(5 paz) 100 mxn PBST. ITocne 06paboTkH COSTMHEHUSIME B TeUeHHE 24 4 KJIIETKH TOJBEPTAIOT JIN3UCY B MOJIH-
¢unmposannom RIPA-Gydepe na mpay B Teuenue 1 4. 20 mxi nm3ara u 20 Mk 1% BSA 3atem moGamnsror B
ELISA mnanmeTtsr n nHKyoupyrot npu 4°C B Teuenne Houu. [InanmeTst npomsiBarot (5 pa3z) PBST u 3arem un-
KyOupytot ¢ 1:100 pazbaBieHnEeM NEPBUYHBIMH KPOIMYbUMH aHTH-SMN HONMKIOHAJIBHBIMU aHTHTENIaMH (San-
ta cruz, Homep 1o karanory SC-15320) npu KOMHaTHOH TeMmeparype B TedeHUe | 9 1 3aTeM MpOMBIBaIOT (5 paz)
110 mxn PBST. 3arem nobassitor 1:100 xoznuusle antukposnmusy 1gG-cszannsie ¢ HRP (Cell Signaling, Ho-
Mmep 1o karanory 7074) BropuuHble aHTHTeNa B TedeHue | 4. 3ateM maHmeTsl nmpoMbiBaloT PBST u nnkyoOn-
pytot ¢ 40 mxn TMB cybctpara (Cell Signaling, Homep o karanory 7004L) nmpu KOMHaTHOH Temmeparype B
tederue 1-10 MUH npy BCTpsIXUBaHUU. Peakinio ocTaHaBIMBAIOT, 106aBisis 40 mxir cron-pactBopa (Cell signal-
ing, HoMep 1o karajory 7002L), u morionieHre H3MEPSIOT Ha JTMHE BOJIHBI 450 HM. Pe3ynbTaTsl pencTaBisIIOT
KaK KpaTHOCTh aktuBanuu oTHocutenbHO JIMCO konTposst u EC50. Ycnosus ananuza ELISA: uaTEepBan KoH-
neHTpanuii coequHeHni 100 M - 10 MxM.
Tabsmma aktuBHOCTeH: Pe3ynbratel ELISA, momydeHHBIE ¢ UCTIONB30BAaHUEM OHOIOTHYECKOTO TIpUMeEpa

KpaTrHocTe SMN
N npumepa CTpYyKTYpa XyuMMyecKOe HasbBaHUe
akTUBHOCTH, ECgy
\Nqn 5-(2-meTokcu-4- (1H-nupasos-1-wui) pexHnun) -N-
1 /C(iwﬂ mMeTun-N- (2,2, 6, 6-TeTpameTninunepuonu-4-umn) -1, 3, 4- 2,45, 63 HM
Cj 9 THagnuasoJl-2—aM/H
\’q:H 6-(5- (mMmeTnI(2,2,6,6-2 TeTpaMe TUIINUIEPUINH- 4~
2 ) 2,66, 436 uM
m/LN wui) ammuo) -1, 3, 4-Tragmuason-2-mi) HadpTaauH-2-0J1
1o
\N NR
o 5- (2-MeTOKCUXMHOMNH-3-1J1) -N-MeTun-N- (2,2, 6, 6—
3 W 2,67, 337 HM
o TeTpaMeTHUInMnepunnua-4-umn) -1, 3, 4-Trnanuasos—-2-aMuH
I
Ne it
o 5- (3-MeToxcuHadbTamMH-2-1un) ~-N-meTmin-N- (2,2, 6, 6—
4 . 2,48, 887 HM
TeTpaMeTwiInunepunua-4-uin) -1, 3, d-Tuanuasos-2-aMuH
0
)
NN‘C&_ 5-(2-meToxcu-4- (1H-nupaszos-1-wui) bexHnn) -N-
5 SLN,N (1,2,2,6, 6-nedraMerunnunepunmnu-4-wmmn) -1, 3, 4- 2,88, 87 uM
(NJ ? THanMasoJl-2-aMAH
\NCQ“ S5-(2-meTorcH—-4- (1-MeTuir- 1H-mmpasos-4-wir) QeHn) —-N-
8
6 ij/@fﬁ:” MeTus-N- (2,2, 6, 6-rerpamMeTmianunepunua-4-mmn) -1, 3, 4- 2,49, 44 BM
b i THanMasoJ—2—-aMuH
/
\Nqﬂ 5-(2-meroxcu-4- (1H-nupaszoi-4-ui) peuns) ~-N-meTmia-N-—
7 sN,N (2,2,6, 6-TeTpaMeTHinnnilepunnua-4-umn) -1, 3, 4- 2,86, 38 HM
Y ? THanrasoJl-2-aMuH
\Nqﬁ 4-(3-meTorcu-4- (5- (Memui (2,2, 6, 6-
8 i O TeTpaMe TUNINUIepuauH—4-ui) ammuo) -1, 3, 4-Truanruason-2- 3,20, 134 uM
ojj/(:(: W) QeHnit) - 1 -MeTHanupuauH-2 (1H) —oH
wa 5-(3-meroxcu-4- (5- (MmeTnii (2,2, 6, 6-
9 i v TeTpaMe TUINuepruauH—4-ui) ammuo) -1, 3, 4-Tuannason-2- 2,46, 784 HM
o 7 II) GeHNIT) MUPUONH=2-0J1
\N‘d:u 5-(3-MmeToxkcr-4- (5- (Mmemm1 (2,2, 6, 6—
10 I - TeTpaMe TUINUIepuauH—4-ui) ammuo) -1, 3, 4-Tuannason-2- 2,65, 79 mM
:" § 1) Gennit) - 1 -mMeTrinnvpuouH-2 (1H) —oH
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11

"
5
P
75;(
S

N-MeTun-5- (2-MmeTmn-4- (1-MeTui-1H-nupaszon-4-
i) deuns) -N- (2,2, 6, 6-TeTpaMe TMIINMIEPUINH-4—UJT) —

1,3, 4-Tanrasos-2-aMmMH

2,84, 684 uM

12

\o
5

1-memun—-4- (4- (5- (MeTn1 (2,2, 6, 6—
TeTpaMe TMINNIepUINHE-4-1uJl) aMmrHo) -1, 3, 4-Trnannazon—2-—

i) -3- (TpudTopMeTOKCHK ) GeHM) IUPKUAMH-2 (1H) —oH

2,20, 895 mM

13

x_z
e W
=z, e
Ay
>©<
3

5-(4- (3, 5-mgmmeTmi-1H-nupason-4-mi) -2-
MeToxrcudpeHms) ~-N-mMeTmi-N- (2,2, 6, 6-

TeTpaMe TUINunepunnu-4-wui) -1, 3, 4-Truanuasoli-2-aMuH

inactive

14

,z
zj:it
..
Q
7

~.

5-(2-mMeroxcu-4- (1-MeTun-1H-nupason-4-ui) peums) —-N—
MeTuI-N- (2,2, 6, 6-TeTpaMe TUIIMIepuIuH—-4-mui) -1, 3, 4-

THanMa30J—2-aMUH

inactive

~o-Z,
=
gié'
z_J
Py
>(><
E

2-(5-(memun (2,2, 6, 6-TeTpaMe TUIIIUIIEPUIUH- 4~
wni) ammHo) -1, 3, 4-Truannason-2-mui) -5- (1-Merus—-1H-

nupaszoJ-4-ui) beHos

16

2
;Itl(
E:

.
>

g
g ;
e

z

G

2-(5-Mmemun (2,2, 6, 6-TeTpaMe THUIINUIEPUINH- 4~
J1) ammuo) -1, 3, 4-Tuaguaszson-2-ui) -5- (1H-nupason-1-

1) GeHoJI

2,76, 171 uM

17

2

O{:}g\
s
2

5- (3-rupgporcu-4- (5- (MeTun (2,2, 6, 6-
TeTpaMe TUIINUIepuauH—-4-ui1) ammuo) -1, 3, 4-Tuannason-2-

W) QeHnt) - 1 -MeTnanuMpuauH-2 (1H) —oH

2,74, 36 HM

18

4-(3-runporcu—4- (5- (MmeTnn (2,2, 6, 6—
TeTpaMe TUInunepnauH—4-ui) ammuo) -1, 3, 4-Tuannason-2-

1) Gennit) - 1 -mMeTrnnupuauHE-2 (1H) —oH

3,36, 61 uM

19

'NH

N
Céj{"
o
z,

>

¢

5- (3-rupgpokcu—-4- (5- (MeTmn (2,2, 6,6-2
TeTpaMe TUINUIepuauH-4-ui1) ammuo) -1, 3, 4-Truanrason-2-

1) QeHMII ) IUPUIONH-2-0J1

2,85, 51 uM

20

3-(5-(meTnn (2,2, 6, 6-TeTpaMe TUINUIEPUIUH-4—

mit) ammuo) -1, 3, 4-Ttrnaguason-2-unHadbTananua-2, 7-ouoa

21

73

3-(5-((3aR, 6alS) —~rekcarugponuppotio [ 3, 4-c] ouppo—

2 (1H) -nn) -1, 3, 4-TnaguaszoJ-2-ui) HabTanuu-2, 7-01oJ

2,66, 323 uM

22

z
3
=7 g i
Es
2

: Eﬁl

BpoMucToBOmOpOnHAa A COJIb 3-(5-(mMemun(2,2,6, 6-

TeTpaMe TUIINUIePUINE-4-1uJl) aMmrHo) -1, 3, 4-Trnanrazon—-2-

ui) HabTanmmMa-2-oJa

2,70, 253 uM

23

NH

"
A A

Z
[

3-(5-(Memun (2,2, 6, 6-TeTpaMe TUIIIUIIEPUIUH- 4~

ui) aMmvuo ) -1, 3, 4-Tuanmuasosi—2-Uil) XUMHOJIMH=2—0JI

24

NH

g
j im
¢
¥,
o Pn”

2-(5-(memun (2,2, 6, 6-TeTpaMe TUIIIUIIEPUIUH- 4~
wmi) ammHo) -1, 3, 4-muanuason-2-ui) -4- (1H-nupason-1-

ni1) peHosn

'NH

a

@
P

b

~.

5- (2-xnop-4- (1-Memun-1H-nupasoia-4-ui) bexu) —-N—
MeTun-N- (2,2, 6, 6-TeTpaMe TUIIMIepuouyH-4-mi) -1, 3, 4-

THUannaz0J-2-aMiUe

26

,z
-
o
¢
Z
S
>(><
z

~

3-xyop-2- (5- (MmeTun (2,2, 6, 6-TeTpaMe TUIINUIIEPUIUH— 4~
wi) ammHo) -1, 3, 4-Tuanunasos-2-wui) -5- (1-merui—1H-

nupaszoJ-4-ui) beHos
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o
«

Ss
z
/Q\
z

5-(2-xyop-4- (1-MeTun-1H-noupaszson-4-umn) denm) -N-

27 S (2,2,6, 6-TerTpamMeTminnIepunnu-4-mumi) -1, 3, 4- 2,48, 193 HM
N THATNASBOJ- 2~ AMUH
/
N ’;N WH 3-MeToKCU-2- (5- (MeTUn (2,2, 6, 6-TeTpaMe TUIIINUIIEPUINH—
0 5
28 Y@\/‘*N'" 4-131) amubo) -1, 3, 4-Tuaguaszoyn-2-wmi) —-5- (5- 2,70, 20 BM
N
},o - MeTUJIOKCAa30JI-2-1JI) QeHOJ
C‘ 2-(2-MeTorcu-4- (1H-nupaszon-1-ui) peuns) -5-(1,2, 3, 6-
29 “NQ\«S»/@'" e 2,46, 879 M
o NN TeTparunponmpunnu-4-mi) -1, 3, 4-Trnagmuasosn
(Nn
5 ] ]
oy 2= (5- (munepaszsuu-1-wuma) -1, 3, 4-tnanuazona-2-umu) —5- (1H-
30 " 1,98, 6560 uM
- . nupasoJi—-1-ui) beHos
(O
\N/C\i”” 5- (7-MeTOKCUXUHONMMH- 6-1J1) ~N-MeTus-N- (2,2, 6, 6—
51 T 2,43, 113 uM
(Dﬁgrf TeTpaMe TUINMNepnInH—4-mi) -1, 3, 4-Trnagnasos-2-aMiHa
SN o~
N\
NQH 6—(5- (MeTnn (2,2, 6, 6-TeTpaMe TUJIIUIIEPUINH- 4~
32 T 2,48, 256 uM
(D\/LN' J1) aMrHO) -1, 3, 4-THanmnasos-2 -UIXUHOJIMH- 7—0JI
SN OH
\“‘d@' 3-MeTokcu-4- (5- (MmeTnn (2,2, 6, 6-TeTpaMe TUIIINIIEPUINH-
33 )] 2,16, 1040 HM
/@N 4-un) ammuo) -1, 3, 4-Tuanuasosi-2-1j) OeH30HUTPWII
NZ o”
AN
i“d@‘ 3-dpTop-4- (5-(MeTnsI (2,2, 6, 6-TeTpaMe TUIINIUIEPUINH-4—
34 T T 2,32, >10000 uM
N niI) ammuo) -1, 3, 4-Tuannasos-2-uj) OeH30HUTPUI
NZ
\@ MeTun 3-prop-4- (5- (MeTun (2,2, 6, 6-
35 i s\N\,N TeTpaMe TUINUIepuauH-4-ui) ammuo) -1, 3, 4-Tuanrason-2- 2,81, 864 HM
/°1(©/L 1) BEH30HUTPWII
\«Q‘ 5-(2-Meroxkcu-4- (3- (MeTusaMrHO ) — 1H-nupason-1-
36 &ZN\N wi1) dennit) ~-N-meTnsi-N- (2, 2, 6, 6-TeTpaMe TUJIIUIIEPUIUH— 2,15, 163 uM
'}“‘(:7 4-mi) - 1,3,4-TManuasos-2-aMIH
\N@ 7-MeTOokCU-6— (5- (MeTUn (2,2, 6, 6-TeTpaMe TUIIINIIEPUINH-
37 /@qi\"w 4-my) avmuHo) -1, 3, 4-Tranuas30J1-2-WJl) XMHOJIMH- 2~ 2,19, 78 BM
re. o’ KapOOHNUTPUI
0'< i"” 4-(3-MmeTorcKu-4-(5-( (2,2, 6, 6-TeTpaMeTMJIIUIEePUONH-4~
38 mit) okcu) -1, 3, 4-Tranuasoii-2-wmi) benui) -1- 2,12, 1523 uM

AN
P
a{%j%\‘
A
S

MeTUNNUpuInH-2 (1H) —oH
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o

P

/@ﬁ
E

4- (3-xy0op-4-(5- (MeTnnn (2,2, 6, 6-TeTpaMe TUIIINIIEPUINH-

39 s 4-ny) avmuuo) -1, 3, d-TuaguazoJ-2-wmi) beHni) —1- 2,31, 50 mM
/N/ ) MeTUuInupuInu-2 (1H) -oxn
o
AT 5-(2-xnop-4- (1H-ntupa=oi-4-uiu) peums) ~-N-mMeTuiI-N—
a s
40 I S\N\:“ (2,2,6, 6-TerpamMeTminunepunnua-4-mmn) -1, 3, 4- 2,55, 34 mM
:; ) TManMaso-2-aMiuH
o S%\NQ‘ 5-(2-xJyop-4-(4,5,6, 7-rerparnnponmpasoio[1l, 5-
4
41 ' aloupunuu-3-1i) penmsn) -N-meTmii-N- (2,2, 6, 6— 2,44, 507 HM
N
N TeTpaMeTunInunepunuH-4-wia) -1, 3, 4-Tuanrasoi-2-aMuH
N N-MeTuyi-5- (5- (1-MeTun-1H-nompas30y-4-1) IUPUIuH—2—
§
42 IN\ \N\'N wi) -N-(2,2,6, 6-TeTpaMeTuiannilepunmua-4-mmn) -1, 3, 4- 2,32, 675 HM
7 Z
N TUagMasoJl-2-aMUH, XJIOPUMCTOBOILOPOIHAA COJb
/
o NK 2= (2-xyop-4- (1-meTun-1H-nupaszoa-4-uiu) beHus-5-
~
43 £ s\b}" ((2,2,6, 6-TerpaMeTunnunepunua-4-mi) oxkcu) -1, 3, 4- 2,28, 446 HM
N; ] TUaOMNas0Jl
/
N dw 5-(2-xyop-4- (6-MeTOKCUNIUPUAOVH-3-1J1) beHnya) ~-N-MeTHI-
44 L \N\'" N-(2,2, 6, 6-TeTpaMeTunnunepmuauH—-4-ui) -1, 3, 4- 2,26, 4917 vM
< bt THAaOVa30JI-2—aMUH
\"‘é(m 5-(4- (6-ammHONMUPUAMH-3-UJ) —~2-dTopdeHns) —~N-MeTua-N-
45 7 N (2,2,6, 6-TerTpamMeTHinnuilepunnua-4-umumn) -1, 3, 4- 2,26, 163 HM
HN“‘ D THAOMA30JI-2 - aMUH
N NH 5-(2-pTop-4- (3-meTmn-1H-nupaszosa-5-uiu) berusn) -N—
~{
46 1 S\N\N MeTun-N- (2,2, 6, 6-TerpaMeTrinunepunmua-4-mmn) -1, 3, 4- 2,32, 122 uM
H
N'\N] THAaOVa30JI—2—aMUH
\N‘éCH 5-(2-pTop-4- (1H-ntupaszos-5-mi) benms) ~-N-mMeTmu-N—
47 i 3:§N (2,2,6, 6-TeTpaMeTHinnIepunmu-4-umn) -1, 3, 4- 2,29, 152 uM
N
N&/@/L TUagMas0Jl-2-aMUH
\NQ‘ 5-(2, 3-gudrop-4- (1H-nmpaszon-4-wi) deHnms) ~-N-mMeTmji-N-
48 F. 1 \,}N (2,2,6, 6-TerTpamMeTunnuiIepunu-4-wmia) -1, 3, 4- 3,04, 33 HM
bl TUanMasoJl-2-aMUH
\“’d@ 5-(2, 3-mudprop-4- (1H-nupasos-5-wi) peHmt) —-N-meTmua-N-
Y
49 F N\v” (2,2,6, 6-TerTpamMeTminuilepunmu-4-wmi) -1, 3, 4- 2,42, 81 uM
H
N{ql THaOMas0J-2-aMUH
\NQ 5-(2, 5-gudrop-4- (1H-nupason-4-wi) derni) ~-N-mMmeTr-N-
50 i s:fﬂ (2,2,6, 6-TeTpaMeTHinnIepunnu-4-umumn) -1, 3, 4- 3,07, 20 M
N THAOVA30JI—2—aM/UH
HN- F
\N@ 5-(2, 5-gudrop-4- (1H-nvpasos-5-wi) derni) ~-N-mMmeTr-N-
51 1 S\r}N (2,2,6, 6-TerpaMeTUIIINIEPUINH-4-111) -1, 3, 4— 2,86, 85 HM
H
NU/Q/L THannasoJ—2—aMUH
\ F
\NQ (2, 6—oudTop-4- (1H-nupaszoa—4-ui) bennus) ~-N-Me Tma-N-
52 i s\:ﬁN (2,2,6, 6-TeTpaMeTHinuilepunmu-4-mumn) -1, 3, 4- 3,30, 61 uM
:,;; F THaONa30JI—2-aMUH
NH
Ha,,
(9,4 2-(2,5-gudrop-4- (1H-nmpason-4-wi) deHni) -5-
N
53 Fos ((3aR, 6aS) rexcarunponuppoto [3, 4-clouppon-2 (1H) - 2,56, 70 BHM

.2,
2N
-
3
F4
Z

wi)-1,3, 4-mranmuason
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PN

/F;\
E

z

- (2-xyjop-5-dTop-4- (1H-nupaszon-4-wmi) penns) -N-

54 SN MeTun-N- (2,2, 6, 6-TerTpaMeTnnnunepunaua-4-wmmn) -1, 3, 4- 3,16, 47 BM
ﬁ,: j THanMasoJ—2—aMUH
\N@ - (3-dTop-5- (1H-nupaszoya—4-wuil) OUpuIuH-2-1j) -N-
~
55 1 N\‘N MeTusi-N- (2,2, 6, 6-TerpamMeTminunepunuu-4-mmn) -1, 3, 4- 2,75, 1011 uM
|
:‘;! " THaOMasoJ-2 - aMUH
\d 5-(4- (2-avmHOonUPUMUIUH=-4-1JT) —2-XJIOpheHns) ~N-Me T~
56 Tf -(2,2,6,6-TeTpamMeTUnnnnepunnuE-4-umn) -1, 3, 4- 2,47, 41 BM
NN,
kD TUaOMas0JI-2-aMUH
\N@ 5- (5- (2-ammHONMPUMUIOUH-4-1JI) —2-xJI0pheHns) ~-N-Me THI—-
cl W\
57 " -(2,2,6, 6-TerTpamMeTunnunepunuu-4-uiu) -1, 3, 4- 2,55, 94 BM
e THAaOMa30JI-2—aMUH
HZN)QN
:<~—< NH 5-(4- (2, 4-gumeTminTHa 30y~ 5-1i) -2, S-oupropdbenmi) -N-
F s
58 \N\'“ MeTun-N- (2,2, 6, 6-TeTpaMeTuinunepunua-4-wmn) -1, 3, 4- 2,41, 386 HM
N>:s TUagMNas0JI-2 - aMUH
\N@ 5-(4- (2, 4-gumeTninTHazoy-5-uin) -2, 3-oudropdbenmi) -N—
59 k. I S\N‘.N MeTun-N- (2,2, 6, 6-rerpaMeTmianunepunua-4-mn) -1, 3, 4- 2,69, 1501 uvM
N}\)j;@)\ THaOMas0J-2-aMUH
4- (3-rupporcu-4- (5- (MeTun(2,2,6, 6-
4 TeTpaMe TUJINUIepruauH—4-ui) amuuo) -1, 3, 4-Truannason-2-
60 / 2,69, 53 mM
] OH wi1) -5- (TpudpTopMeTOKCH) beHMIT- 1 -Me THMINMPUIUH-2 (1H) —
N
o OH
\NQH - (2-pTop-6-MeTOorCU-4~- (1H-Mpasos—-4-uin) peHns) -N-
61l i S’,:(N MeTun-N- (2,2, 6, 6-TeTpaMeTHnnunepunua-4-mmn) -1, 3, 4- 2,36, 95 mM
N o THAOMABO0JI- 2~ aMAH
2-(2-pTop-6-MeTOoKRCH-4- (1H-upasosn-4-wrI) berny) -5-
62 ((3aR, 6aS) -5-MeTmiITekcarugponmppoJio [ 3, 4-c] nmppoJ- 2,01, 3642 HM
2 (1H) -wmi) -1, 3, 4-TranomasoJ
5-(2, 3-gudrop-6-MeToKCcKU-4- (1H-niupaszosa—-4-ui) peHns) -
63 N-meTun-N- (2,2, 6, 6-TeTpaMe TUIINUIIePUIUH-4-1IT) — 3,13, 47 M

1,3, 4-Tuaguasoiy-2-aMiH
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6-MeTOKCHM—-2- (5- (MeTU (2, 2, 6, 6-TeTpaMe TUJIIUIIEPUIUH-

64 2 J:& 4-wi) ammHo) -1, 3, d-THanuasosa-2-ui) -3, 4- 2,51, 1620 uM
%J:Ib IOUTUOPOMU30XMHONIMH-1 (2H) —oH
N4ii~ 5- (2-xyop-4- (1H-nmpasou-1-wi) geHm) -N-mMeTui—-N-
65 Cf lN,N (2,2,6, 6-TerpaMeTunnunepuaa-4-mi) -1, 3, 4- 2,37, 273 mM
{j TUanMa30JI- 2~ aM/H
\N@ 5-(2-xnop-4-(1H-1, 2, 3-Tpuasos-1-mn) penmsi) ~-N-Me T~
66 Jflj)i“\" N- (2,2, 6, 6-TerpaMeTunumnepnonu-4-mi) -1, 3, 4- 2,32, 130 BM
{j THanNa30J-2-aMuH
A ER 5-(2-xJj0op-4- (2H-1, 2, 3—-Tpuason-2-wi) deHnmi) -N-MeT1JI—
67 /é/sk\,:” N-(2,2,6, 6-rerpaMeTuynnunepunua-4-mmn) -1, 3, 4- 2,45, 159 uM
{ﬁ THagMas0Jl-2—aMIH
WA 5-(2-xjop-4- (1H-1, 2, 4-rpuasosn-1-wi) derns) -N-Me T~
68 { S\N\v”‘ N-(2,2, 6, 6-TerpaMeTunnunepunmu-4-mmia) -1, 3, 4- 2,64, 79 uM
{J THanUa30J1-2-aMH
\Nd{ 5-(4- (3-avmuo-1H-nupason-1-ui) -2-xjopdenns) —-N—
69 lETim MeTun-N- (2,2, 6, 6-TeTpaMeTununepuauH—4-uin) -1, 3, 4— 2,44, 171 BM
oy THanuas0J-2-aMH
2- (2-xyop-4- (1H-mmmupason-1-wui) penmi) -5- ( (3aR, 6aS) -
70 S-MeTMIITeKCaTruaponmMppoio [ 3, 4-clnuppos-2 (1H) -umi) - 2,17, 2571 uM
1,3, 4-Tnagmuason
5-(2-xmop-4- (1H-mMmpasos-1-wmi) bennmin) -N-MeTriI-N—
71 (2,2, 6, 6-Terpamerunnunepunuu-4-mmu) -1, 3, 4- 2,40, 32 uM
THanrasoJ-2-aMUH
5-(2-¢prop-4- (lH-mvmpoasos-1-wmi) berus) ~-N-MeTmji-N—
72 (2,2,6, 6-TeTpaMeTHinnIepunnu-4-mumn) -1, 3, 4- 2,50, 91 BM
TUaONas0J-2-aMUH
A" NH 5- (2-MeTorcu-4- (1H-nupaszosu-5-1i) dpenns) ~-N-mMeTmia—-N—
<
5
73 O/O:LN'“ (2,2,6, 6-TerTpamMeTunnuinepunnu-4-mi) -1, 3, 4- 2,73, 110 uM
4 T THaOMasoJ-2-aMUH
;?4 NH 5-(4- (2, 4-oyMeTUIITHAaB0JI~5-1JT) —2-MeTOKCUbHMIT) —N—
s
74 N MeTun-N- (2,2, 6, 6-TerpaMeTnanunepunua-4-mmn) -1, 3, 4- 2,64, 85 HM

THaInaso—2—aMUH
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3.

5- (2-MeTorCU-4- (MupUIVH-3-1J) peHms) ~-N-mMeTruiI-N—

75 v (2,2,6, 6-TerTpamMeTunnuinepunnu-4-mi) -1, 3, 4- 2,44, 235 HM
® o THATNAB0J~2 - aMUH
N’
" e 5-(2-pTop-4- (1H-tupaszos-4-mi) berms) ~-N-mMeTmua-N—
Foos
76 S (2,2,6, 6-TeTpaMeTHinnIepunnu-4-mumn) -1, 3, 4- 3,06, 43 HM
b TMAanuasoi-2 - aMiuH
\NQ 5- (2-MeToKCU-4- (2-MeTOKRCUNUPUINH-4-11J1) benns) —-N—
77 ¢ SNW MeTus-N- (2,2, 6, 6-TerpaMeTrianunepunuu-4-wmn) -1, 3, 4- 3,33, 52 BM
_o.
N THUaOMasoJI—2-aMUE
\N@ 5- (2-MeTOoKCU-4~ (6-MEeTOKCUNUPUIMH-3-1J1) eHns) - N—
78 /Q/éim" MeTus-N- (2,2, 6, 6-TerpamMerrianunepunua-4-mmn) -1, 3, 4- 2,52, 165 uM
\QN‘ THAaOMa30JI-2—aMUH
N
; "y 2= (2-xyop-4- (1-mMeTun-1H-nupaszona-4-uiu) beHusn) —5-
79 § S’N(,N ((3aR, 6alS) -5-MeTunrexkcaruIponyupposio [ 3, 4-c] nmuppoJi- 2,76, 150 uM
ij/@/L 2 (1H) -wui) -1, 3, 4-THanrasoa
N
!
J
”@N 2-(2-xyop-4- (1H-niupason-4-un) peumi) -5- ( (3aR, 6asS) -
N
80 o s S-MeTunrekcarungponmppoJio [ 3, 4-cloupposn-2 (1H) -mi) - 2,70, 149 uM
,D/G/LN 1,3, 4-muamnasoga
A
" 2-(2-xymop-4- (1H-mupasomn-4-uin) denns) -5- ( (3aR, 6as) -
81 o :\g, l-MeTmIrekcarugponuppoto [ 3, 4-clouppon-5 (1H) -un) - 2,38, 1538 uM
N
Na 1,3, 4-tuaguason
HN-
<:0
o s M 1-(4-(5-(2-xyop-4- (1H-nupason-4-wi) bexnni) -1, 3, 4-
82 LN 2,50, 994 uM
THanraso-2-1i) Mopdonmu-2-wui) -N, N-1/Me TUJIMe TaHaM/H
bt
OO
o \N 2-(2-xJyop-4- (1H-ntupasosu-4-umu) peumn) -5 (2-MeTun-2, 7-
83 G 2,59, 3280 HM
; nuaszsacnupo [4, 5] mexad-7-wmi) -1, 3, 4-THannaszon
:’NI
" 2-(2-pTop-4- (1H-ntupa=o0i-4-ui) beHni) -5- ((3aR, 6as) -
84 [ S-MeTUIITeKCcaruoponmppoJio [ 3, 4—cl ouppos-2 (1H) —ui) - 2,11, 193 uM
Sy
”7©/L 1,3, 4-Tuaguason
h
,(N 2-(2-MeTorcu-4- (l-mMeTni-1H-nupasos—-4-ui) benun) -5-
85 >l 2,22, 282 M
o (2, 6-nnazacnupo [3.5]HoHau-2-uy) -1, 3, 4-Tuaguasos
o
&
N _{N 2-(2-MeTorcu-4- (l-mMeTni-1H-nupasos—-4-ui) benun) -5-
86 T O 2,33, 152 uM
N (2, 7-mnazacnupo [ 3, 5]HoHaH-2-1y) -1, 3, 4-THaguasog
N
/
2-(5-(mMeTnn (2,2, 6, 6-TeTpaMe TUINUIIEPUIUH- 4~
87 i) aMmHO ) -1, 3, 4-tmangmaszon-2-uiu) —5- (1H-nupaszon-1- 2,76, 171 uM
1) GeHo
5-(3-xJy0op-4-(5- (MmeTnn (2,2, 6, 6-TeTpaMe TUIIINUIIEPUINH-
88 2,22, 160 uM
" 4-my)avuHo) -1, 3, d-Tuanraszon-2-ui) nupunuH-2 (1H) -on
o
\N@ 2-(5-(meTnn(2,2, 6, 6-TeTpaMe TUIINUIIEPUIUH- 4~
89 ’& JI) amrbo) -1, 3, 4-Tuanraszsoi-2-ui) —5- (3-MeTUIaMMHO ) — 2,85, 106 uM

1H-nupazosa-1-umu) deHon

-75 -
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4%»(§T 3-pTop-2- (5- (MeTu (2,2, 6, 6-TeTpaMe TUIIIUIIEPUINH- 4~
F 5
90 o J1) aMmHEOo) —1, 3, 4-Tnammnaszon-2-ui) —-5- (1H-nompason-4- 2,57, 6 M
T b ui) deHos
W~ éw 3, 4-gudpTop-2- (5- (MeTMn (2,2, 6, 6—
F W
91 R S TeTpaMe TUIINUIepUnE—4-1J1) amruo) -1, 3, d-Truanmaszon—2- 2,67, 3 HM
N o ui1) -5- (1H-nmpasos-4-ui) deHout
\—<f§“ 6-TuOporCcu—-5- (5- (MmeTnn (2,2, 6, 6—
92 5\\'N TeTpaMe TUINIUIepruanH—4-ui) avmmuo) -1, 3, d-Tuanmuasoj-2- 2,50, 91 M
N
oH wi) -2, 3-ourunpo-1H-muneH-1-0oH
o
W NH 2= (5-(memun (2,2, 6, 6-TeTpaMe TUIIIUNIEPUIUH- 4~
S’(
93 {” J1) aMmHEOo) —1, 3, 4-Tnammnaszon-2-ui) —-5- (1H-nompason-4- 2,47, 404 BM
N o mi1) beHos
QNH
N 2-(5-(2, 6-guazacoupo [3.5]HoHaH-2-un) -1, 3, 4-
94 R 2,59, 155 uM
fTE:ILN THannaszoJ-2-ui) —5- (1-Metun- 1H-nupa=zoi-4-ui) beHomn
'OH
",N j
/
g
’<“ 2-(5-(2,7-mnazacnupo [3.5]HoHau-2-mmu) -1, 3, 4-
95 Y 2,44, 53 HM
ﬁjJ(:[AN THanrason-2-mi) -5- (1-meTun-1H-nupaszoa-4-ui) beHos
7 "OH
N.N J
/
NH
H,J
<€fﬂ IMXJIOPUCTOBOLOPOOHAA CoJb  3-dTop-2-(5-((3aR, 6aS) -
N
96 3 i\ rekcarugponupposo [ 3, 4-clnuppon-2 (1H) -ui) -1, 3, 4— 2,85, 9 mM
"
W oH THanuasona-2-wui) -5- (1H-nupason-4-wmi) eHosa
HN J
¥ NH 3-xjop-2- (5- (MeTnsI (2,2, 6, 6-TeTpaMe TUJINIUIEPUINH—4—
cl s*ﬁ
97 e W) aMHo ) -1, 3, 4-mrnanuaszon-2-ui) -5- (1-meTuia-1H- 2,45, 3 M
%l o nupasos-4-ui) deHoma
/(,qw 2-(2-MeToxcu-4- (1H-nupaszoa-1-wui) beuwns) -5-
98 lfjiw” ((2,2,6, 6-TerpaMeTranunepunua-4-mi)metmi) -1, 3, 4- 2,19, 818 HM
{J THMagMasz0oJl
99 . y$ 2-(2,3-gudrop-4- (1H-nmpaszon-4-wni) denns) -5- (2, 7—

1.2,
| ’;
z,

2

nuasacnupo [3.5]HoHau-2-1u) -1, 3, d-THuanraszon

-76 -
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’(“ 2-(5-(2,7-onazacnupo [3.5]HoHaH-2-uu) -1, 3, 4-
100 e
N THMannaszoa-2-ui) -3-brop-5- (lH-nupazon-4-wui) deHon
N "OH
HN
o N*")_N/ 4d-meToKRCU-1-MeTHI-3- (5- (MeTMJI (2,2, 6, 6—
101 . W TeTpaMe TMINNIepuInE—4-ui) amnuo) -1, 3, 4-Trnaguason—2- 2,51, 742 BM
’ " unxyHoAMH-2 (1H) —oH
oH Wg\( 4-rypgpokcu—-1-meTrn-3- (5- (meTnn (2,2, 6, 6—
S
102 NN Q TeTpaMe TUIINUIePUINE-4-1J1) aMmrbo) -1, 3, d-Truanmason—-2- 2,71, 24 M
| NH

UNXVMHOIMH-2 (1H) —oH

a 3-(5-(MeTun (2,2, 6, 6-TeTpaMe TUIINUIIEPUAUH- 4~
103 . Q 2,47, 1lel uM
N
H NH

i) ammHo) -1, 3, 4-Truanmuaszoii—2-UAXMHOJIMH-2 (1H) —oH

104

s)‘N/ 1-Mermin-3- (5- (MeTnn (2,2, 6, 6-TeTpaMe TUINUIIEPUONH- 4~
2,76, 100 uM
N 0

| 4 ui1) aMmruo) -1, 3, 4-Tuanmuasosi—-2-UIXMHOJINH-2 (1H) —OH

b XjopucTopomoponHas CoJib 2- (2-xJjop-4- (1H-nupaszojy-4-
o
105 T}O_(ST'@ 1) bernst) -5-( (3aR, 6aS) ~rexkcaruoponmpposio [ 3, 4- 2,21, 181 uM

clouppon-2 (1H) -uin) -1, 3, 4-Tnagnasonia

(Np‘” XJIOPUCTOBOOOPOIOHaA COJb 2- (2-xjop-4- (1H-nupazon—4-
106 ¢ :f,u wi1) dennit) -5- (2, 7-nuasacnupo [4.5] nexau-2-umn) -1, 3, 4- 2,50, 1656 HM
N TMagrasosa
HN-
NH PH
C_)‘P XJIOpUCTOBOOOPOOHA S COJIb (R) = (4= (5-(2-xmop-4- (1H-
107 T SN\,N upasoJi-4-ui) beuns) -1, 3, 4-Tuanuaso-2- 2,06, 4535 uM
N‘:] L) IUIlepa3muH-2-WJI) MeETaHoJa
H
\d‘“ 2-(5-(meTun(2,2, 6, 6-TeTpaMe TUIINUIIEPUIUH- 4~
N
108 < )] W) aMrHo ) -1, 3, 4-mrnanuaszon-2-undeHso [b] Tuodpen-5- 2,72, 539 M
"= g KapGOHUTPUI
N
”d{m 5- (3-xnopBenszo [b] TMopen-2-wuin) -N-metun-N- (2,2, 6, 6—
109 @ N 2,75, 534 uM
C¢SKLN TeTpaMe TUIINMNepruInH—4-mi) -1, 3, 4-Tragnasoi—-2-aMiHl
OOPMVIIA U30BPETEHUA

1. CoennHEHUE WK €TO COJIb, TJIE YKa3aHHOE coequHEeHHe npeacTaBieHo Gopmymnoii (1)
RC

rae

Y npencrasnser coboit N wmu C-R?;

R” mpezcrasnser cob6oit Bogopo uik C;-Canku,

R’ npenacTaBisieT coboit Bogopox, Ci-Cjankokcu, ruipokcu, rajgoreH, Tpuraio C;-C,alKui WId TPUTAIo
C,-C,ankokcu;

R°n Rd, KKl HE3aBUCHUMO, TIpecTaBisieT coboit Bogopoa, C;-C,amkokcu, THAPOKCH wiu Tpurano Ci-
C,aKOKCH;

A TipencTaBisieT co00W 6-UNIEHHBIH TeTepoapui, cofepKamuid 1-3 KOJbIEBBIX aTOMa a30Ta, TNl YKa3aH-
HBIA 6-4JIeHHBIH Terepoapmt 3ameried 0, 1 wim 2 3aMecTUTENsIMH, HE3aBUCHUMO BBIOPAHHBIMHU M3 OKco U C-
C anknina, MoHO- 1 1u-C,-C,anKkunaMuHO; UIN

A mpencraBisieT co00i S-4NIeHHBIN reTepoapui, coaepaui 1-3 KoNbIEBBIX reTepoaroMa, He3aBHCHMO
BbIOpaHHBIX 13 N, O u S u 3amemennsiii 0, 1 wim 2 3amecTuTensiMu, He3aBiucUMO BeIOpaHHbIME U3 Ci-C ankuna
Y TUAPOKCHIIA; WK

A u R° BMecTe ¢ aToMaMu, ¢ KOTOPBIMU OHH CBSI3aHbI, 00pa3yroT 6-wieHHblid apui ¢ 0, | wnm 2 3amecture-
JISIMH, HE3aBHCUMO BEIOPAHHBIMHU U3 THAPOKCH;

B BrIOHpatoT u3
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3z z

rae Z npencrasisiet coooit NH mim N(Me)l, win B BeIOHparoT u3

H, ~NH H ~N" H,
JC b0 OO

2. CoequHEHHE WIIH €r0 COJIb 1O .1, rae

A mpencraBisieT co00i S-4NIeHHBIN reTepoapuil, coaepaui 1-3 KOoNbIEBBIX reTepoaToMa, He3aBHCHMO
BeIOpanHbIe U3 N, O u S u 3aMeriennbii 0, 1 win 2 3aMeCTUTEIIIMU, He3aBUCUMO BhIOpaHHBIME U3 Ci-Cjankuna
U TUAPOKCHIIA.

3. CoenmHeHMeE, WM €T0 COJIb 10 JII0OOMY OJTHOMY M3 M. 1 mim 2, e A BEIOMpAIOT U3

4 5
N‘//j N~/ l N- N 'Y s g
SRS U F

—

» s

/N\N'%; /N\NE;

U
—_— =N

No. %
HoN—¢ N HN

M- N NN
< N \7’

4. CoemuHeHMe, WA €TI0 COJb, TIpeACcTaBIeHHOe (popmymoi (XX)
N= Rc
: Rd

HN__~

s
()-8
Ao N-N
(XX)
rae
R° MIPEICTaBIAET COO0H BOTOPO HITH THAPOKCH;
R° npeacTaBisgeT co60i BOAOPO/ MK TaJIOTEH U

RY npencrasisier co6oii ranorew;

B BrIOHpatoT u3
;{Z 3{2
NH N ¥©H
~
mnu ,

riae Z npencrasisiet coboit NH nmm N(Mé), W

B BrIOHpatoT u3
H,~NH Hé;" i H§
N
;.{\IS% 3N k" N 9 N EDC’R_‘

;i,l\ll/\\)\/N \ -g-N:><:/\NH 'E'Nm

n
s

5. CoeMHEHNE UM €T0 COJb 10 JIO0OMY OJHOMY U3 Tm.1-3, rie yka3aHHOe COeTUHEHHUE MPEACTABICHO
dbopmymoii (IT)
AF
Y S B
C o
Rt N-N
(n

rae R® mpencrasmser coGoit PHAPOKCHII, METOKCH, TPH(TOPMETHII WIH TPH(TOPMETOKCH.
6. CoeMHEHME WU €T0 COJIb 110 JII000MY ofHOMY U3 mit.1-5, rne B npeacrasisier coboit
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7. CoelMHEHNE WIIH €T0 COJIb IO JII0OOMY ogHOMY U3 1. 1-5, Tie B mpencraiser coboit

H~H

8. CoeMHEHNE WIIH €T0 COJIb, BRIOPAHHOE M3 TPYIIIbI, COCTOSIIEH 13

5-(2-metoxcu-4-(1H-mupazon-1-um)denmn)-N-metnn-N-(2,2,6,6-reTpaMeTiianunepuana-4-un)-1,3,4-
THAAHA30JI-2-aMH1Ha;

6-(5-(metnn(2,2,6,6-TeTpaMeTHIITUIIEpUIUH-4-1T)aMiHO)- 1,3 ,4-THaana3on-2-miHadranuu-2-oma;

5-(2-merokcuxuHONMHH-3-11)-N-MeTin-N-(2,2,6,6-TeTpaMeTinunepuauH-4-mn)- 1,3,4-tuaquazon-2-
aMUHa;

5-(3-merokcunadTanuH-2-mwn)-N-mMetun-N-(2,2,6,6-teTpame Trinunepuaua-4-mn)- 1,3 ,4-Traguna3omn-2-
aMUHa;

5-(2-merokcu-4-(1H-tmpazon-1-un)dpenmn)-N-(1,2,2,6,6-meHTamMeTrnunepunui-4-mn)- 1,3 ,4-ruanna3zon-
2-aMHHa;

5-(2-metoxcu-4-(1-metmn- 1 H-mupazon-4-wn)dennn)-N-metun-N-(2,2,6,6-TeTpaMe TIITTUTIC pU A H-4 - 1T -
1,3,4-tnagna3oi-2-aMHuHa;

5-(2-metoxcu-4-(1H-upazon-4-um)denmn)-N-metnn-N-(2,2,6,6-reTpamMeTiianunepuana-4-un)-1,3,4-
THAIHA30JI-2-aMH1Ha;

4-(3-metokcu-4-(5-(metmn(2,2,6,6-TeTpaMeTHITHIICPUIUH-4-11)aMUHO )- 1,3 ,4-Traaua3oun-2-mm) peHn)- 1 -
Metwnupuaul-2(1H)-ona;

5-(3-merokcu-4-(5-(metmin(2,2,6,6-TeTpaME THITHIICPUIHNH-4-HT)aMHIHO ) - 1,3 ,4-THaina301-2-1i1) e HI ) [TH-
puauH-2-014a;

5-(3-merokcu-4-(5-(metmin(2,2,6,6-TeTpaMe THIHIICpUANH-4-1T)aMHIHO)- 1,3 4-Tnaana3on-2-wmn)penmn)- 1 -
Metwnupuaus-2(1H)-ona;

N-metmi-5-(2-metnn-4-(1-metun- 1 H-nupazon-4-un)dennn)-N-(2,2,6,6-TeTpaMe THITTUTIE pUIAH-4-1T) -
1,3,4-tnagna3oi-2-aMHUHa;

1-metnn-4-(4-(5-(metnn(2,2,6,6-reTpaMe THITIUNIEpUIUH-4-11)aMUHO )- 1,3 ,4-Tranazon-2-un)-3-(Tpu-
(dbropmeroxcu)perwn)nmupuauH-2(1H)-ona;

5-(4-(3,5-mumeTmn- 1 H-mupa3zon-4-ni)-2-metokcudenn)-N-metmin-N-(2,2,6,6-TeTpaMe THITUIep U ITH-4 -
nn)-1,3,4-Tnaanason-2-aMuHa;

5-(2-meroxcu-4-(1-metmin-1H-nmupazon-4-um)denmn)-N-metnn-N-(2,2,6,6-TeTpaMe THANAIEpUITH-4-11) -
1,3,4-Tannazosn-2-aMuHa;

2-(5-(metnin(2,2,6,6-TeTpaMeTHIANMIEPU INH-4-11)aMUHO)- 1,3 ,4-THaauazon-2-nm)-5-(1-merun-1 H-mpa-
3051-4-ui)peHona;

2-(5-(metnn(2,2,6,6-TeTpaMeTHIANIMNEPUINH-4-11)aMuHO)- 1,3 ,4-THaguazon-2-mi)-5-(1 H-nupazon-1-
wi)denona;

5-(3-ruppoxcu-4-(5-(metnin(2,2,6,6-TeTpaMeTHITIUNIEPUTUH-4-1T1)aMUHO)- 1,3 ,4-Tratna3o.1-2 -1 ) e HI )-
I-metunmmupuaua-2(1H)-onHa;

4-(3-ruapoxcu-4-(5-(metun(2,2,6,6-TeTpaMeTHIIATIEPUANH-4-11)aMUHO)- 1,3 ,4-THaana3on-2-mi) heHun)-
I-metunmupuaua-2(1H)-oHa;

5-(3-ruppoxcu-4-(5-(metnin(2,2,6,6-TeTpaMeTHITIUNIEpUIUH-4- 1T )aMiHO)- 1,3 ,4-Tranna3on-2-wmin)de-
HWI)[IUPUIUH-2-011a;

3-(5-(metun(2,2,6,6-TeTpaMe THIIUTICPUANH-4-1IT)aMUAHO )- 1 ,3,4-THaqua3on-2-wi)Had TanuH-2,7-11oa;

3-(5-((3aR,6aS)rekcarunpomnuppono|3,4-cmuppon-2( 1 H)-wun)-1,3,4-tuaguazon-2-min)Had ranus-2,7-11ona;

ruapodbpomunuoit  comu - 3-(5-(metmin(2,2,6,6-TeTpaMeTHINIMNIEPUINH-4-11)aMUHO)- 1,3 ,4-THaguazomn-2-
WIHAQTATNH-2-0J1a;

3-(5-(metun(2,2,6,6-TeTpaMe THIIUTICPUANH-4-1JT)aMUAHO )- 1 ,3,4-THaqua3051-2-1i1) XHHOJINH-2-0J1a;

2-(5-(metun(2,2,6,6-TeTpaMe THATTHIICpUINH-4-111)aMiHO )- 1,3 ,4-tranna3on-2-nin)-4-(1 H-nmupa3zon-1 -
nn)denona;

5-(2-xmop-4-(1-metnn-1H-mmupazon-4-un)penrmn)-N-metrin-N-(2,2,6,6-TeTpaMe THIITATIE PUTAH-4 - 1T -
1,3,4-tnagna3oi-2-aMHUHa;

3-xyop-2-(5-(meTmin(2,2,6,6-reTpamMe THIMUIEpUANH-4-11)aMiHO )- 1,3 ,4-Traana3on-2-mi)-5-( 1 -metun-1H-
nupazod-4-wi)heHona;

5-(2-xnop-4-(1-metnin-1H-mmupazon-4-nn)dpenun)-N-(2,2,6,6-rerpamerrnnunepuua-4-mn)- 1,3,4-tnaan-
a3oJ1-2-aMHHa,

3-meTokcu-2-(5-(metnn(2,2,6,6-TeTpaMeTIIIIIIICPU IUH-4-11)aMuHO )- 1,3 ,4-Traaua3on-2-mi)-5-(5S-MeTw-
0Kca3o0J-2-min)eHona;
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2-(2-metokcu-4-(1H-nupazon-1-um)pennn)-5-(1,2,3,6-rerparnaponupuann-4-uin)-1,3,4-rnanuasona;

2~(5-(numnepaszus-1-mn)-1,3,4-tnangnazon-2-un)-5-(1 H-nupazon-1-ui)penona;

5-(7-MeTOKCUXHHOMH-6-111)-N-MeTrn-N-(2,2,6,6-treTpame TuinnunepuauH-4-mn)- 1,3,4-tnaguazon-2-
aMUHa;

6-(5-(meTmi(2,2,6,6-TeTpaMe THITHIIEPU ANH-4-1J1)aMIHO )- 1,3 ,4-THana301-2-niIXUHOJIWH-7-011a;

5-(2-metokcu-4-(3-(Metnnamuno)- 1 H-mupazo:n- 1 -wm)penmn)-N-metnin-N-(2,2,6,6-TeTpaMe THITITATIC U THH-
4-un)-1,3,4-Tnagna3on-2-aMuHa;

7-MeTokcu-6-(5-(metnn(2,2,6,6-TeTpaMeTHIITUTIEPUINH-4-1T)aMiHO)- 1,3 ,4-THaina301-2 - 1) XHHOJIUH-2 -
KapOOHHUTpPHIIA;

4-(3-metokcu-4-(5-((2,2,6,6-TeTpaMe TUIITUTICPUANH-4 -1 ) OKCH)- 1,3 ,4-Tnainazon-2-mn)peHnn)- 1 -MeTrII-
nupunuH-2(1H)-ona;

4-(3-xmop-4-(5-(metnn(2,2,6,6-TeTpaME THITHIIC PUINH-4-1T)aMIHO)- 1,3 ,4-Tnaguazon-2-wmn)penmn)- 1 -me-
tunnupuanH-2(1H)-ona;

5-(2-xnop-4-(1H-upazon-4-un)penmn)-N-metun-N-(2,2,6,6-rerpamernnmnunepuans-4-nmn)-1,3,4-tuaam-
a30J1-2-aMHHa;

XJIOPUCTOBOIOPOTHOMN coyn N-metun-5-(5-(1-metun- 1 H-mupazon-4-wn)nupuana-2-mn)-N-(2,2,6,6-
TeTpaMeTHanunepuana-4-mn)-1,3,4-tnaaunazon-2-aMuHa;

2-(2-xnop-4-(1-metun- 1 H-mupazon-4-wn)penmn)-5-((2,2,6,6-reTpame THITUTIEpU U H-4- T )OKCH)- 1,3,4-
THA/IAA30J1a;

5-(2-x50p-4-(6-MeToxkcunUpuIuH-3 -1)hennn)-N-metun-N-(2,2,6,6-reTpamerrnunepuaua-4-mn)-1,3,4-
THAIAA30JI-2-aMHHA;

5-(4-(6-amuHOTIMPUANH-3-11)-2-pTopdenmn)-N-metnin-N-(2,2,6,6-rerpamMeTrinunepuus-4-ui)-1,3,4-
THAIAA30JI-2-aMHHA;

5-(2-¢Top-4-(3-metun-1H-mupazon-5-un)denwn)-N-metnn-N-(2,2,6,6-reTpaMe THINUIEpUIMH-4 - 11 -
1,3,4-Tmannazon-2-aMuHa;

5-(2-¢rop-4-(1H-tupazon-5-nn)pernn)-N-metmin-N-(2,2,6,6-TeTpame THIIUNepuanH-4-1)- 1, 3-trau-
a30J1-2-aMHUHa;

5-(2,3-mudrop-4-(1 H-upazon-4-mn)pennn)-N-metmn-N-(2,2,6,6-teTpameTrmunepuaua-4-mn)-1,3,4-
THAIHA30JI-2-aMH1Ha;

5-(2,3-mudrop-4-(1 H-upazon-5-mn)pennn)-N-metun-N-(2,2,6,6-terpameTrnmunepuaui-4-mn)-1,3,4-
THAAHA30JI-2-aMH1Ha;

5-(2,5-ma¢prop-4-(1 H-tmpazon-4-un)penmn)-N-metun-N-(2,2,6,6-rerpametmnnunepuani-4-mn)-1,3,4-
THAIAA30JI-2-aMHHA;

5-(2,5-ma¢rop-4-(1 H-tmpazon-5-un)penmn)-N-metun-N-(2,2,6,6-rerpameminunepuani-4-mn)-1,3,4-
THAIAA30JI-2-aMHHA;

5-(2,6-mu¢prop-4-(1 H-tupazon-4-un)penmn)-N-metun-N-(2,2,6,6-rerpamermnnunepuani-4-mn)-1,3,4-
THAIAA30JI-2-aMHHA;

2-(2,5-mudprop-4-(1H-mmupazon-4-un)denmn)-5-((3aR,6aS)-rekcaruaponuppoio| 3,4-c Jmuppon-2(1H)-wmn)-
1,3,4-Tmangunaszoa;

5-(2-xyop-5-dprop-4-(1 H-mupazon-4-um)penmn)-N-metnin-N-(2,2,6,6-reTpameTimunepuana-4-un)-1,3,4-
THAIHA30JI-2-aMH1Ha;

5-(3-¢rop-5-(1H-nupazon-4-wn)nmupuana-2-ui)-N-metun-N-(2,2,6,6-teTpame Tunnunepuaud-4-mn)- 1,3 ,4-
THAIAA30JI-2-aMHHA;

5-(4-(2-amuHONIMPUMUTMH-4-1111)-2-X10ppern)-N-meTin-N-(2,2,6,6-terpametunnunepuani-4-mn)-1,3,4-
THAIAA30JI-2-aMHHA;

5-(5-(2-amuHONIMPUMU TNH-4-1111)-2-X10p P ern)-N-meTin-N-(2,2,6,6-terpametunnunepuani-4-mmn)-1,3,4-
THAIAA30JI-2-aMHHA;

5-(4-(2,4-mumeTrnTrHazon-5-mn)-2,5-nupropdenmn)-N-metmi-N-(2,2,6,6-TeTpaMe THIITUTIIEPU U H-4 - 1) -
1,3,4-tnagna3oi-2-aMHUHa;

5-(4-(2,4-mumeTmntrason-5-mn)-2,3-nudroppenmn)-N-metnin-N-(2,2,6,6-TeTpaMe THITTHITC U IHH-4- 11 ) -
1,3,4-tnagna3oi-2-aMHuHa;

4-(3-ruapoxcu-4-(5-(metnn(2,2,6,6-TeTpaMeTHIIATIEPUANH-4-11)aMUHO)- 1,3 ,4-THaanazon-2-mi)-5-(Tpu-
(dbropmeroxcu)penmn)- 1 -merrmmupuaua-2(1H)-ona;

5-(2-rop-6-meToxcu-4-(1H-mupazon-4-wmm)penmn)-N-metmn-N-(2,2,6,6-TeTpaMe THITTUIICPUTTH-4 - 11T ) -
1,3,4-Tnannazosn-2-aMuHa;

2-(2-¢prop-6-merokcu-4-(1H-nmpazon-4-nn)penmn)-5-((3aR,6aS)-5-merunrexcaruponupposiol 3,4-c]mup-
pon-2(1H)-un)-1,3,4-Traguasona;

5-(2,3-mu¢rop-6-merokcu-4-(1H-nmupazon-4-mn)penmn)-N-metnn-N-(2,2,6,6-reTpaMe THANUIEPUITH-4 -
nn)-1,3,4-Trauas3on-2-aMuHa;

5-(2-xnop-4-(1H-upazosn-1-un)penmn)-N-metun-N-(2,2,6,6-rerpamernnmnunepuans-4-nmn)-1,3,4-tuaam-
a30J1-2-aMHUHa;

5-(2-xmop-4-(1H-1,2,3-tnazoun-1-un)permn)-N-metun-N-(2,2,6,6-reTpameTvmunepuana-4-nmn)-1,3,4-
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THAIAA30JI-2-aMHHA;

5-(2-xnop-4-(2H-1,2,3-tnazon-2-un)denmn)-N-metnn-N-(2,2,6,6-rerpamerunnunepuaua-4-mn)-1,3,4-
THAIHA30JI-2-aMH1Ha;

5-(2-xmop-4-(1H-1,2,4-tnazoun-1-un)permn)-N-metun-N-(2,2,6,6-TeTpameTmunepuana-4-nmn)-1,3,4-
THAIHA30JI-2-aMH1Ha;

5-(4-(3-amuno- 1 H-upazon-1-um)-2-xnopdenrmn)-N-metnin-N-(2,2,6,6-TeTpaMe THIIITHIIS P U THH-4- 11 ) -
1,3,4-tnagna3oi-2-aMHuHa;

2-(2-xnop-4-(1 H-umunazon-1-um)penmn)-5-((3aR,6aS)-5-metnnrekcaruapornuppono[ 3,4-c [muppon-2(1H)-
wn)-1,3,4-Tranuasona;

5-(2-xnop-4-(1H-umunazon-1-wr)pennn)-N-metun-N-(2,2,6,6-trerpamerunnunepuani-4-mn)-1,3,4-tua-
JIHa301-2-aMUHa,

5-(2-¢rop-4-(1H-umnpuazon-1-nm)pennn)-N-metnin-N-(2,2,6,6-rerpamerinnunepunua-4-un)-1,3,4-tua-
JIHa301-2-aMUHa,

5-(2-merokcu-4-(1H-tmpazon-5-un)penwmn)-N-metun-N-(2,2,6,6-TerpameTimmunepuana-4-wmwn)-1,3,4-
THAIHA30JI-2-aMH1Ha;

5-(4-(2,4-mumeTnntrason-5-mn)-2-metokcudenrmn)-N-metiin-N-(2,2,6,6-TeTpaMe THITITATIE U I H-4- 11 -
1,3,4-tnagna3oi-2-aMHUHa;

5-(2-meTtoxcu-4-(mupuanH-3-un) perwmn)-N-metnn-N-(2,2,6,6-reTpameTrmunepuana-4-un)- 1,3 ,4-tna-
Ma30/1-2-aMUHa;

5-(2-¢rop-4-(1H-upazon-4-un)pernn)-N-metmin-N-(2,2,6,6-trerpameTrmunepuauH-4-mn)- 1,3 ,4-Tra-
JIHa30/1-2-aMUHa,

5-(2-metokcu-4-(2-merokcunupuauH-4-1i)pernn)-N-metuin-N-(2,2,6,6-TeTpaMe THIIIHITe pUARH-4-11) -
1,3,4-Tnannazosn-2-aMuHa;

5-(2-metokcu-4-(6-MeTokcHIUpUANH-3-1i1) pernn)-N-meTrin-N-(2,2,6,6-TeTpaMe THIIIHITe pUAnH-4-11) -
1,3,4-Tnamnazosn-2-aMuHa;

2-(2-xn0p-4-(1-metun-1H-mupazon-4-mn)penmn)-5-((3aR,6aS)-5-metunrekcaruaponuppoo| 3,4-c |mup-
pon-2(1H)-un)-1,3,4-Tnannasona;

2-(2-xn0op-4-(1H-tupazon-4-un)penmn)-5-((3aR,6aS)-5-mernnrekcaruapornuppono| 3,4-c Jmuppoin-2(1H)-
nn)-1,3,4-Tnaanasona;

2-(2-xnop-4-(1H-tmpazon-4-un)penmn)-5-((3aR,6aR)- 1 -metunrekcaruaponuppoio| 3,4-bmuppoin-5(1H)-
nn)-1,3,4-Tnangnasona;

1-(4-(5-(2-xnop-4-(1H-mpazon-4-un)penmn)-1,3,4-tuanuazon-2-uia)mopdonun-2-un)-N,N-1uMeTrime-
TaHAMUHA,;

2-(2-¢prop-4-(1H-nupazon-4-mm)penun)-5-((3aR,6aS)-5-metunrexcaruapomnuppoo| 3,4-c Juuppoa-2(1H)-
win)-1,3,4-Trnaguasona;

2-(2-metokcu-4-(1-metun-1 H-mupazon-4-wn)pennn)-5-(2,6-auazacmupo| 3.5 JHonan-2-wun)- 1,3 ,4-tuaau-
a3oJa;

2-(2-metokcu-4-(1-metmi-1 H-nmpazon-4-nn)pernn)-5-(2,7-auazactupo| 3.5 JHonan-2-un)-1,3,4-tua-
Za3oa;

2-(5-(metun(2,2,6,6-TeTpaMe THATTIICpU INH-4-111)aMiHO )- 1,3 ,4-traana3osn-2-ni)-5-( 1 H-nmupa3zon-1 -
nn)denona;

5-(3-xsop-4-(5-(meTmin(2,2,6,6-TeTpaMe THINHIICPU ANH-4-1I1)aMIHO )- 1 ,3,4-Traaua3o-2 -1 ) eHu ) mu-
punus-2(1H)-oHa;

2-(5-(metnn(2,2,6,6-TeTpaMeTHINMIEPUINH-4-11)aMHHO )- 1,3 ,4-THaguazon-2-mn)-5-(3-(Metninamuno)- 1 H-
npason-1-un)peHona;

3-¢pTop-2-(5-(metnn(2,2,6,6-TeTpaMeTHIITHIIC PUINH-4-1T)aMIHO)- 1,3 ,4-Tnaguazon-2-mn)-5-(1 H-mupazon-
4-nm)denona;

3,4-muprop-2-(5-(meTmn(2,2,6,6-TeTpaMe THIIMUICPUAUH-4-11T)aMuHO)- 1 ,3,4-Traquazon-2-mwi)-5-(1H-
nupazodn-4-mi)heHona;

2-(5-metnn-(2,2,6,6-reTpaMe THATTHIICpU INH-4-111)aMiHO )- 1,3 ,4-tranna3oin-2-ni)-5-( 1 H-nmupa3zon-4-
nn)denona;

2-(5-(2,6-muazacrmpo[ 3.5 |Honan-2-un)-1,3,4-tuannazon-2-mn)-5-(1-metun- 1 H-mupazon-4-mn)denona;

2-(5-(2,7-nnazacrmpo[ 3.5 JHonan-2-un)-1,3,4-tuannaszon-2-mn)-5-(1-metun- 1 H-mupazon-4-wn)denona;

IUXIIOpUCTOBOIOpOoaHON  comu  3-rop-2-(5-((3aR,6aS)rexcaruaponupporno|3,4-c|muppon-2(1H)-umn)-
1,3,4-tnangnazon-2-mn)-5-(1H-nupason-4-mn)peHona;

3-xyop-2-(5-(metmn(2,2,6,6-TeTpaMeTHITHIICPUIUH-4-1T)aMUHO)- 1,3 ,4-Traanazon-2-un)-5-(1 H-mupaszon-
4-nm)denona;

2-(2-metokcu-4-(1H-nupazon-1-um)pennn)-5-((2,2,6,6-rerpameTrinunepugua-4-wi)metnn)- 1,3 ,4-tuaam-
a3oJa;

2-(2,3-mu¢drop-4-(1H-nupazon-4-wn)dennn)-5-(2,7-nnazacrimpo| 3.5 JHoHaH-2-11)-1,3,4-THauazona;

2-(5-(2,7-mmazactmpo[ 3.5 Jnonan-2-mn)- 1,3,4-tuannaszon-2-mn)-3-prop-5-(1 H-mupazon-4-mm)denona;

XJIOPUCTOBOIOPOTHOMN coJin 2-(2-xn0p-4-(1H-mupazon-4-mn)penmn)-5-((3aR,6aS)rekcaruaponmp-
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pono[3,4-cJmmppon-2(1H)-un)-1,3,4-tnanguazona u

XJIOPUCTOBOAOPOIHOM comn 2-(2-x10p-4-(1H-mmpazon-4-nm)pennn)-5-(2,7-nuazaciupo[4.5] nexan-2-nin)-
1,3,4-tnangnaszoa;

9. ®@apmareBTHYECKasT KOMIIO3UIHS TS JICUEHUSI, TPOMMIAKTUKN WA OOJIETYeHHS COCTOSHIM, CBI3aHHBIX
¢ nepurmutoM SMN, coaeprkariasi TepaneBTHIECKH 3P (HEKTHBHOE KOJTMIECTBO COCTMHEHUS IO JTIOOOMY OJTHOMY
u3 . 1-8, wim ero GapmManeBTHYeCKH PUEMIIEMOH COJIH, M OJMH N HECKOJBKO (papMareBTHIEeCKH IpHeMIIe-
MBIX HOCHUTENEH.

10. Cioco6 nevenwus, mpoPUIAKTHKH WIH O0JIETYCHHS COCTOSIHHM, CBSI3aHHBIX ¢ nedurutoM SMN, BKITIO-
YaroUMi BBEJICHHUE HYKAAIOMIEMYCS B 9TOM CYOBEKTY 3 (EKTHBHOTO KOJINIECTBA COSANHEHHUS WIIH €r0 COJIH T10
mo0oMy ogHOMY M3 I 1 -8.

11. Cnoco0 mo .10, rae yka3zaHHoe, cBs3anHoe ¢ qeduuuroM SMN cocTosHUE, MPeaCcTaBIsIeT co00M CITu-
HaJIbHYIO MBIIIEYHYIO aTPOHIO.

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