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¢opmamu EGFR, ¢ ucnionb3oBanneM yka3aHHBIX COSAMHEHUH U UX COJEH.
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IMPOU3BO/JHBLIE 2-(2,4,5-3AMEINEHHOT'O AHUWJINHO)ITMPUMHU/IUHA
B KAYECTBE MOJAYJATOPOB EGFR, TIOJIE3HBIX JIJIAA TEYEHUA PAKA

Hacrosimee wm30o0pereHHMe OTHOCUTCA K  HEKOTOPbIM  2-(2,4,5-3aMeleHHbIM
AHWJIMHO)TUPUMUINHOBBIM COCIUHEHUSIM U WX (PapMaleBTHYECKH NPHEMIIEMBIM COJISIM,
KOTOpbl€ MOTYT OBITh TMOJE3HBl B JICUEHUHU WM MPEAYNPEeKAeHUH 3a00NeBaHUs WIN
MEIUIIHCKOTO COCTOSIHMS, OMNOCPEIOBAHHOIO HEKOTOPBIMH MYyTHPOBAaHHBIMH (pOpMaMu
peuenTopa snuaepManbHoro gakropa pocta (Hampumep, L858R axkTuBupyrOmmii MyTaHT,
AKTUBHPYIOLIUI MyTaHT ¢ nenerueil B ok30He 19 u T790M pe3ucteHTHbIH MyTaHT). Takue
COEAMHEHUS] U UX COJNM MOTYT OBbITh TOJE3Hbl B JICYEHUH WM NPEAYINPEKACHUH psiza
Pa3NUYHBIX 3JIOKAYECTBEHHBIX HOBOOOpaszoBaHuMi. M300peTeHne Takke OTHOCUTCS K
(bapMaleBTUYECKUM KOMIIO3HLIUSAM, COAEPKAIIMM YKa3aHHblE COEJUHEHUS U HX COJH,
0COOEHHO MOJIE3HbIM MOJUMOP(PHBIM (HOPMAaM 3TUX COCAMHEHUH M COJIEH, POMEXKYTOUHBIM
COEMHEHUSIM, TOJIE3HBIM B IOJYYEHUH YKa3aHHBIX COCOMHEHHH, W K crocodam JIedeHus
3a00JeBaHM, OINOCPENOBAHHBIX pa3HooOpasHbiMU pasanmuHbiMu - (popmamu  EGFR, ¢
UCTIOJIB30BAaHUEM YKA3aHHBIX COEANHEHUN U UX COJIEH.

EGFR mnpencrasisier co0oii TpaHCMeMOpaHHbIH O€JI0K THPO3UHKHHA3Y, SBIISIFOLIY FOCS
yyieHoM cemericTBa erbB penenrropa. Ilpu cBs3piBaHMM Juranna pakTopa pocra, TAKOrO Kak
snuaepMaibHbiii (akTop pocta (EGF), penentop MokeT roMOAMMEPH3OBATHCS C JIPyTrou
moJiexysioii EGFR wiu reteponuMepu3oBaThCsi ¢ IPYTHM YICHOM CEMENCTBA, TAKUM Kak erbB2
(HER2), erbB3 (HER3) wnu erbB4 (HER4).

I'omo- w/mmu rerepo-pumepuszanusi erbB penenTopoB NPUBOAUT B pe3yJbTaTe K
¢bochopUnMPOBAHUIO KITFOYEBBIX THPO3WHOBBIX OCTATKOB BO BHYTPHUKIETOYHOM IOMEHE U
BeET K CTUMYJISILIMM OTPOMHOIO KOJMYECTBA BHYTPUKJIETOUHBIX MyTeH Mepenayvu CUrHana,
BOBJIEYEHHBIX B KJIETOUHYIO Npouepanuio 1 BbuKuBaHue. Hapyenue perysiuuu nepenaqu
curHasna erbB cemeiicTBa 3amyckaer mposudepanuo, WHBA3UKO, METACTa3bl, aHTHOTE€HE3 U
BbDKHBAHME OIYXOJIEBOW KJIETKM W OBUIO ONUCAHO JJIsi MHOTHUX YeJIOBEYECKHX
3JI0KaU€CTBEHHBIX HOBOOOPA30BAHMH, B TOM YHCJIE JIETKOTO, TOJIOBBI H IIE€H, a TAKXKE TPYIH.

Takum obpasom, ErbB cemeilicTBO mnpeacTaBisieT palMOHAIBHYIO MHIIEHb IS
pa3paboOTKu MPOTHBOPAKOBBIX JIEKAPCTBEHHBIX CPEICTB, U B HACTOSIIEE BPEMS B KIIMHHYECKOU
MpaKTHKe JOCTYTEH psifl areHTOB, HanpasieHHbIXx Ha EGFR nmn erbB2, Brimrodas reputuHu®d
(IRESSA™),  spnotunu6 (TARCEVA™) u namatunu6 (TYKERB™, TYVERB™).
ITonpobHoe onucanne nepenayn curaaia erbB pernenropa u ero BOBJIEYEHHOCTH B OHKOT€HE3
npexncrasieHo B New England Journal of Medicine (2008) Vol. 358,1160-74 u Biochemical
and Biophysical Research Communications (2004) Vol. 319, 1-11.



B 2004 rony coobmanocs (Science [2004] Vol.304, 1497-500, u New England Journal
of Medicine [2004] Vol. 350, 2129-39), uro akTusupyromue mytarun B EGFR koppenuposanu
C OTBETOM Ha Tepanuio repuTHHUOOM mpu HeMenkokieTouHoM pake nerkux (NSCLC).
Haubonee pacnpocrpanennsie EGFR aktuBupyromue myrtanum L858R u delE746 A750
NPUBOIAT B pe3yJIbTaTe K yBENIWYEHUIO apQUHHOCTH B OTHOLIEHWH HU3KOMOJIEKYJISIPHBIX
UHTUOUTOPOB THPO3MHKHMHA3BL, TAaKUX KaK TreQUTUHUO © SpJIOTHHUO, U CHIDKEHHIO
apdurHOCTH B OTHOIEHNH aneHo3uHTpUpochara (ATP) no cpasHeruto ¢ EGFR nukoro tumna
(WT). B utore, BO3HUKaeT NMPUOOpPETEHHAs] PE3UCTEHTHOCTh K Tepanu reGuTuHHOOM miu
SPJIOTHHUOOM, HampuUMep, TOCPEICTBOM MyTallMM TeHa-TpuBpaTHUKA ocrtatka T1T790M,
KOTOPYI0, Kak cooOmarT, oOHapykuBaoT y 50% KIMHUYECKU PE3UCTEHTHBIX IMallUEeHTOB.
ITonararoT, 4TO JaHHAS MyTaLMsl HE MPETATCTBYET CBSI3bIBAHUIO TeUTHHIOA WITH HPIOTHHUOA
¢ EGFR crepuuecky, a npocto usmensier apdpunnocts k ATP no yposHeii, cpaBHuMBIX ¢ WT
EGFR.

B cBere Ba)XHOCTHM 3TOH MyTalMU B PE3UCTEHTHOCTH K CYIIECTBYIOIIUM TEPAIUsM,
HarpaBiaeHHbIM Ha EGFR, aBTOpBI monararoT, 4To areHThbl, KOTOPbIE MOTYT HHIHOHPOBATH
EGFR-Hecymyo MyTauuiO reHa-IpUBPATHUKA, MOTYT ObITh OCOOEHHO IOJIE3HBI B JICUEHHU
paka.

CoxpansieTcst HEOOXOAMMOCTb B COEIMHEHHSIX, KOTOpPbIE€ MOIYT MpPOSIBJISITDH
Onaronpusitibie  npoduwnu  3dpdexruBroctn  nporus  WT EGFR B cpaBHeHun ¢
akTuBHpyromumu MyTaHTHbIMH (popmamu EGFR (wampumep L858R EGFR wmyTanTa, wiu
delE746_A750 myrtanTa, wiu EGFR myTtanTa ¢ nenenueii B 5x30He 19), W/uiu pe3uCTeHTHBIMU
myTaHTHbIME (popmamu EGFR (Hanpumep T790M EGFR wmyTanTta), w/mnu u3dupareabHo B
OTHOLIEHUU Jpyrux (EPMEHTHBIX PELENTOPOB, KOTOPbIE MOTIYT CHEJNaThb COCHHMHEHUS
0COOEHHO MEePCIIEKTUBHBIMU 115 pa3pabOTKU B KAUECTBE TEPANIEBTUYECKHUX areHTOB. B naHHOM
OTHOLIEHUH, OCTAETCS HEOOXOAMMOCTb B COEIMHEHUSIX, KOTOPbIE TIOKA3bIBAIOT 00JI€€ BHICOKY O
CTENeHb MHTHOUPOBAHUSI HEKOTOPBIX AKTHBUPYIOLINX WM PE3UCTEHTHBIX MYTaHTHBIX (HOpM
EGFR, B TO ke Bpemst oka3biBasi OTHOCHTENbHO Hu3koe naruonposanne WT EGFR. Takue
COEAMHEHUs], KaK OXKHUJAIOT, MOTyT ObITh OoJiee MOAXOASIIUMH B KAU€CTBE TEPANEBTHUECKUX
areHTOB, OCOOEHHO UIA JICYCHUs PaKa, B BUAY CHIDKEHHMS TOKCHKOJIOTMYECKHX IMPH3HAKOB,
accouuupoBanHbix ¢ nHrndoupoBanneM WT EGFR. Takue TOKCHKOIOTHYECKHE PU3HAKH, KaK
U3BECTHO, MPOSBISIFOTCSI KaK TAKOBBIE Yy YEJOBEKA B BUIE KOXKHBIX ChIMEH W/HIN AHAPEH.
3asBUTENIN HEOXKHIAHHO OOHAPYKWJIM, 4YTO ONHO Wi Oonee 2-(2,4,5-3aMeIeHHbIX

AHWJIMHO)TUPUMUINHOBBIX ~ COSIUHEHHH HWMEIOT BBICOKYIO 3((EKTUBHOCTb IPOTUB
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Heckobknx MyTaHTHBIX (opMm EGFR, B TO ke Bpemsi mposBIIsii OTHOCHUTEJIbHO HH3KOE
uarnbuposanue WT EGFR.

Coenunenue(st) mo M300PETEHHIO MOTYT TaKXKe MPOSBIATh OJaromnpHsTHbIE
¢usnueckue cBoiicTBa (HampUMep, BBICOKYIO pPAacTBOPUMOCTb B  BOZAE, BBICOKYIO
NPOHULIAEMOCTh W/WIM HHU3KOE CBsI3bIBaHHME C O€lIKaMH IUIa3Mbl) W/HIIM OlaronpusTHbIE
npoduu TokcnuHOCTH (Hanpumep, noHmxkeHHyo hERG 6nokupyromyro cnocoOHOCTh) W/unu
OnaronpusiTHble MeTaboiMdeckre NPOQUIN IO CPAaBHEHHIO C JPYTUMH H3BECTHBIMU
uaruburopamun  EGFR/EGFR  wmytantoB. Takum oOpaszom, Takoe(ue) coenuHeHue(s)
MOXeT(ryT) ObITb OCOOEHHO MOJIE3HO(BI) B JIEUYEHUU OOJIE3HEHHBIX COCTOSIHUI, B KOTOpBIE
BoByieueHbl EGFR w/mnm aktuBupyromue mytaunu EGFR w/unm pesucteHTHblE MyTanuu
EGFR, Hanpumep, B Ie4eHUU pakKa.

B nepBom acrniexte n300peTeHus npeaioskeHo coenrnenue Gopmyst (I):
=
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rae:

G BbIOpan u3 4,5,6,7-trerparunponupasono| 1,5-a|nupunun-3-una, 1H-unnon-3-una,
I-merun-1H-unnon-3-una u nmupasono| 1,5-a|nupunun-3-una;

R! BriGpan u3 Bonopona, Gropa, XjIopa, METHIIA U [IUAHO;,

R? BoIOpaH M3 METOKCH U METHJIA, U

R?® BoiOpan w3 (3R)-3-(mumerunamuuo)nupponunus-1-una, (3S)-3-(numerni-
aAMHHO )TUPPONUANH-1-1na, 3-(AuMeTHIaMUHO)a3eTHaNH-1-1na, [2-(IUMEeTHIaMUHO)3THII |-
(MeTmn)amMuHO, [2-(METHIAMHHO)3THII |(METHI)aMUHO, S-MeTHI-2,5-auazacrupo|3.4]okr-2-
wia, (3aRk,6aR)-5-merunrekca-ruapo-nmuppono|3,4-blmuppon-1(2H)-una, 1-merun-1,2,3,6-
TeTParuaApoOnupUInH-4-1a, 4-meTunnunepusun-1-una, 4-[2-(nuMeTHIIAMHHO)-2-
OKCOXTWII |uTiepasuH-1-mna,  MeTwi|2-(4-MeTunnunepasun- 1 -wi)3Tuii|aMiuHO,  MeTHJI[2-
(MopdonuH-4-un)stun|amusao,  1-amuHO-1,2,3,6-TeTparuaponupuaus-4-uma u - 4-[(25)-2-
AMHHONPOTIAHOWJI | TuTniepa3uH-1-mna;

WK ero (papMaLeBTHUECKU TpUeMIIeMasi COJlb.



B onmHoM BOmomenun npenioxkeHo coenuHerne Gopmyisl (I), kak MOKa3aHO BhIIIE,
rae:

G BbIOpan u3 4,5,6,7-rerparunpornupasono| 1,5-a|nupunun-3-una, 1H-uHnon-3-una,
I-merun-1H-unnon-3-una u nupasono| 1,5-a|nupunun-3-una;

R! Bribpan u3 Bonopona, Gpropa, XJ0pa, METHJIA U LUAHO;

R? BbIOpaH U3 METOKCH U METHUIIA; U

R® BoiOpan w3 (3R)-3-(mumerwnamuno)nupponunus-1-una, (3S)-3-(numerus-
aMMHO)TUPPONUANH-1-1na, 3-(auMeTunaMuHO)a3eTuanH-1-nna, [2-(IuMeTUIaMUHO)3THII]-
(Mmetmn)amuuo, S-metun-2,5-muasacnupol3.4JokT-2-una, (3ak,6aR)-5-meTunrekca-ruapo-
nupposno|3,4-bmuppon-1(2H)-una, I-metun-1,2,3,6-rerparuaponupuant-4-una, 4-
METUJIUIIEPU3NH-1-una, 4-[2-(IuMeTuIaMHuHO)-2-0KCO3TUI |munepasus-1-una, merui[2-(4-
METUJINHIEpa3uH-1-un)atwilamudo,  Metwi[2-(Mopdonun-4-un)stunamMmudo,  1-aMHHO-
1,2,3,6-terparunponupuann-4-una u 4-[(25)-2-aMUHONpONaHOW | Unepa3uH- 1-una,

WIH ero (papMareBTH4YeCKH premMieMast CoJlb.

B oxgnoM Bomsomennu npemiokeHo coenraeHne Gopmyasl (I), kak mokasaHO BBILIE,
rae:

G BbiOpan w3 1H-unpon-3-wna, 1-merwn-1H-unnon-3-una wu numpasono[1,5-al-
MUPUINH-3-UJa,

R! BbiGpan u3 Bonopona, Gpropa, XJI0pa, METHIIA U IIUAHO;,

R? BoIOpaH M3 METOKCH U METHJIA, U

R?® BoiOpan w3 (3R)-3-(mumerunamuno)nupponunus-1-una, (3S)-3-(numerni-
AMHHO )TUPPOSUANH-1-1na, 3-(auMeTwiaMuHO)a3eTHauH-1-nna, [2-(IuMeTHIaMUHO)3THII |-
(Mmetmn)amueO,  S-metni-2,5-muasacnupo[3.4JokT-2-una, (3ak,6aR)-5-meTunrekca-ruapo-
npposo|3,4-bnuppon-1(2H)-una, I-metun-1,2,3,6-rerparuaponupuant-4-una, 4-
METUJIHIEPU3HH- 1 -una, 4-[2-(IuMeTHIaMHuHO)-2-0KCO3THII |unepasus-1-mna, merwi[2-(4-
METWINHIEpa3uH-1-mwn)atwilamuno,  Mmetwi|2-(Mopdonun-4-mn)stwi|amMmueo,  1-aMuHO-
1,2,3,6-terparunponupuant-4-una u 4-[(25)-2-amuHONponaHou | munepasuH-1-mna,

WK ero (papMaLeBTHUECKU TpUeMIIeMasi COJb.

Ionxonsimast ¢apManeBTHYECKH npuemsieMas coib coenuHerus (opmynnel (1)
npeacTaBisier coOOH, HampuMep, COJIb TNPHUCOEOUHEHUs KUCIOoThl. Hampumep, conb
NPUCOEAMHEHUS] KHCIOThI MOXKET OBITh 00pa30BaHa ¢ UCMOJIB30BAHUEM HEOPTAHUYECKOH MIIN
opraHudeckoil kucnotbl. CoJb NPUCOEAMHEHHUs] KHUCJIOTBI MOXeT ObITh oOpa3oBaHa C

UCTIOJIb30BAaHUEM  HEOPTraHWYeCKOW KHUCJIOThI, BBIOPAHHOH W3  COJITHOH  KHUCIIOTHI,



OpPOMHCTOBOIOPOIHOM  KHCJIOTBL, CEpHOM KHCIOTBI U (¢ochoproit kucinoTel. Counb
NPUCOEAMHEHUS] KHUCJIOTHI MOXKET ObIThb 00Opa3oBaHa C HCHOJb30BAHHEM OPTaHMYECKOU
KUCJIOTBI, BBIOPAHHON M3 TPUPTOPYKCYCHOH KHCIOTBI, JHUMOHHON KHCJIOTBI, MaJIEMHOBOH
KUCJIOTBI, IIABEJIEBOW KHCJIOTBI, YKCYCHOH KHCIIOTHI, MyPaBbHHOH KHCIIOTBI, OEH30HHOMN
KHUCJIOTBI, ()yMapOBOM KUCJIOTBI, SIHTAPHOW KHUCIJIOTHI, BHHHON KUCJIOTBI, MOJIOUHOH KHCIIOTHI,
NUPOBUHOTPATHON KUCIIOTBI, METAHCY IHPOHOBON KUCIIOTHI, O€H30JICYIb(OHOBONH KUCIOTHI U
napa-Toy oJcy Ib(pOHOBOI KHCIOTHL.

B onHOM BomomeHnu npeasioskeHa Me3uiatHas cosb N-(2-{2-numMeTuIaMiuHO-3THII-
METUJIAMUHO } -4-MeTOKCH-5-{ [4-(1-MeTUIH0-3 - 1) TUPUMUANH-2- 1T |aMHHO § PeHIT)-
pomn-2-eHaMuaa.

Cnenyer mnonumatb, uro coenuHeHue ¢opmynsl (I) um ero Qapmanesrudecku
npueMjeMble  COJM  MOIYT  CyINeCTBOBaTb B  COJIbBATHPOBAHHbIX  (opmMax U
HECOJIbBaTUPOBaHHBIX (opmax. Hampumep, conbBaTupoBaHHas (popMa MOXKET NMPEACTaBIISATH
coboii ruapatupoBanHyro (opmy. Creayer NOHMMAaTh, YTO HACTOsIIee H300pETeHUE
OXBAaTBIBAET BCE TAKUE COJIbBATUPOBAHHBIE U HECOJIBBATUPOBAHHBIE (DOPMBL

Coenunenue ¢opmyisl (I) Moxker ObITh BBeneHO B (hopMe MpOJieKapCTBaA, KOTOPOE
pacnagaercsi B OpraHu3Me YesIOBeKa MIIH JKUBOTHOTO € oJTyueHneM coenuneHus Gpopmysi (I).
[IpuMepsl MPONEKAPCTB BKIIIOYAIOT /71 ViVO THIPOIHU3YEMbIE CIOXKHBbIE 3(UPbI COSTHHEHHSI
dopmynsr (I). In vivo rumponmusyembie CIOXHBIE 3(QUpPbI MOTYyT OBITH 00pa3OBaHbBI
sTepuuKaled THMAPOKCHWIbHOW rpymmbl B coenuHeHun (opmynbl (I). Pasubie dopmbr
NPOJIEKAPCTB M3BECTHBI B MAHHOH 0OnacTu TexHuku. Hampumep, Takue mposiekapCTBEHHbBIE
NPOM3BOJHBIE MOKHO HAWTH B:

a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985), u Methods in
Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et a/. (Academic Press, 1985);,

b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and H.
Bundgaard, Chapter 5 “Design and Application of Prodrugs”, by H. Bundgaard p. 113-191
(1991);

¢) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);

d) H. Bundgaard, ef al., Journal of Pharmaceutical Sciences, 77, 285 (1988); u N.
Kakeya, ef al., Chem Pharm Bull, 32, 692 (1984).

B onHom acnekrte m3o0pereHus: mpemioskeHbl coenuHeHus: Gopmysl (I), koTopblie
UHTHOMPYIOT OHY WK O0JIee aKTHBUPYIOLINX HITH pe3ucTeHTHbIX MyTaimii EGFR, Hanpumep

L858R aktuBupyromuii MyTaHT, aktuBupytouuii mytant EGFR ¢ nenenueiil B 3x30He 19 u



T790M pesucteHTHbIH MyTaHT. [IpeMyIeCTBEHHO Takue COE€AMHEHHs] MOTYT OBITh MOJIE3HBI
IUTs1 JIEYEHUs paKa y MalUeHTa, Y KOTOPOro Pa3sBUJICS UM Y KOTOPOrO MOXKET MPUCYTCTBOBATH
PHCK pa3BUTHUS yPOBHsI pe3UCTEHTHOCTH JI0 YPOBHsI CYIeCTBYOLINX Tepanuii Ha ocHoBe EGFR
UHTUOUTOpA.

B omHoM acmekrte mpensioxenbl coenuHeHus (popmyinbl (I), KOTOpble NMOKa3BIBAIOT
Oosee BBICOKYIO CTENEHb MHIMOMPOBAHMS AKTUBUPYIOIIUX M PE3UCTEHTHBIX MYTAHTHBIX
¢opm EGFR 1o cpasuenno ¢ WT EGFR. Takue coenuHeHwus], Kak OKHUIAIOT, MOTYT OBITh
Oonee MOAXOASAIMMY B KQUEeCTBE TEPANEBTHUECKUX areHTOB, OCOOCHHO IJIS JISUEHUs paKa, B
BU/Iy CHIDKEHHs TOKCHKOJIOTHUECKUX MPU3HAKOB, aCCOLIMUPOBAHHBIX ¢ HHrHOMpoBaHueM WT
EGFR. Takue TOKCHKOJOTMYECKHE NMPU3HAKH, KAK U3BECTHO, MPOSBIIIOTCS KAaK TAKOBBIE Y
YeJIOBEeKa B BU/I€ KOXKHBIX ChINIEH /WK AUApeH.

B oxgnOM Bomsomennu npemiokeHo coenraeHne Gopmydsl (I), kak moka3aHo BBILIE,

rae:

G BpIOpan u3 1H-unpon-3-una;

R! BriOpan U3 BOIOPOAA, XJIOPA, METHJIA U LIHAHO;

R? npencrasnsier cob0it METOKCH, U

R® Bwibpan wu3 (3R)-3-(numerunamuno)nupponuaus-1l-una, (35)-3-(aumeTn-
AMHHO )TUPPOSTUINH- | -1a, 3-(muMeTHIaMHHO )a3eTUANH- 1 -1, [2-(aumeTunaMuHO)-
STHI |(METHIT)aMHHO, 5-metun-2,5-nuazacnupo|3.4]okr-2-una, (3aR,6aR)-5-

MeTuiarekcarugponuppono|3,4-bnuppon-1(2H)-una, 1-mermn-1,2,3,6-Terparuapo-nupuanH-
4-una, 4-metunnunepusuH-l-una,  4-[2-(AMMETHIAMUHO)-2-OKCOITHII |UTIEpa3uH-1-1a,
MeT| 2-(4-MeTunnunepasut- 1 -un)atu |Jamudo, Metu| 2-(MopdoauH-4-mn)aTun |aMmuHo,  1-
amuHO-1,2,3,6-Terparuaponupunun-4-una u 4-[(25)-2-aMuHO-nIpOaHOWI |TUTepasuH- 1 -una;

WK ero (papMaLeBTHUECKU TpUeMIIeMasi COJlb.

B nomomHUTENRPHOM BOIUIOIIEHUH MpeuiokeHo coenuHeHue Qopmynsl (I), kak
MOKA3aHO BBIIIE, I7IE:

G BbIOpan u3 1 H-unnon-3-una;

R! BriOpan U3 BONOPOAA, XJIOPA, METHJIA U LIUAHO;

R? npencrasnsieT co00it METOKCH; U

R® Bpibpan w3 (3R)-3-(qMMeTMNaAMUHO)IMPPOIMAUH-1-1na, 3-(IMMeTHIaMUHO)-
azeTHauH-1-uma, [2-(nuMeTHIIaMUHO )3 THUI |(METHIT)aMIHO, 1-metun-1,2,3,6-
TeTparuaAponupuaInH-4-una u 4-MeTWInunepusus-1-mna;

WK ero (papMaLeBTHUECKU IpUeMIIeMasi COJlb.



B nomomHUTENPHOM BOIUIOIIEHUH MpeuiokeHo coenuHeHue Qopmynsl (I), kax
MOKa3aHO BBIIIE, I7IE:

G npencrasnsier coboit 1-metnin-1H-urnon-3-un;

R! BriOpan U3 BOIOPOAA, XJI0PA, METHJIA U LIUAHO;

R? npencrasnsier co00it METOKCH; 1

R® Boibpan w3 (3R)-3-(numerunamuno)nuppoiuaus-1-una, (35)-3-(aumerni-
aMMHO )TUPPONUANH-1-1na, 3-(aAuMeTunaMuHO)a3eTuanH-1-nna, [2-(IUMEeTUIaMUHO)3THII]-
(Mmetmn)amuuo,  S-metun-2,5-muasacnupol3.4]okT-2-una, (3ak,6aR)-5-MeTun-rekcaruapo-
npposno|3,4-bnuppon-1(2H)-una, I-metun-1,2,3,6-rerparuaponupuant-4-una, 4-
METUJIUIIEPU3NH-1-una, 4-[2-(IuMeTUIaMHuHO)-2-0KCO3TUI |munepasus-1-una, merwi[2-(4-
MeTmnunepasus-1-mn)arun|amuno,  meTwi|2-(MopponuH-4-uin)3Twi |[aMuHo,  1-amMuHO-
1,2,3,6-terparunpo-nupuaud-4-una u 4-[(25)-2-aMuHONpONaHOW |TUnepa3un-1-una;

WIH ero (papMareBTH4YeCKH premMieMast COJib.

B nomomHUTENPHOM BOIUIOIIEHUH MpemiokeHo coenuHenue Qopmyisr (I), kak
NIOKA3aHoO BBbIIIE, TI€:

G npexncrasnsier coboii 1-metun-1H-uHnomn-3-u;

R! BbIGpaH U3 BOXOPOMA, XJIOPA, METUIIA U LIMAHO,

R? npencrasnsieT cob0i METOKCH; U

R3® BuiOpan u3 (3R)-3-(QMMETHIAMHMHO)TUPPONUAH-1-1a, 3-(JMMETHIaAMHHO)-
azeTHauH- 1 -1ia, [2-(IUMeTHIaMUHO)3THII | (METHIT)aMUHO U 4-MeTUJINUIIEPU3UH- 1 -1a;

WK ero (papMaLeBTHUECKU TpUeMIeMasi COJlb.

B nomomHUTENPHOM BOIUIOIIEHWH MpeiokeHo coenuHenue Qopmynasr (I), kak
MOKA3aHO BBIIIE, I7IE:

G npexncrasisier codoi mupazono| 1,5-amupunun-3-mr;

R! BrIOpan U3 BONOPOAA, XJIOPA, METHJIA U LIUAHO;

R? npencrasnsieT co00i METOKCH; U

R® Beibpan w3 (3R)-3-(numerunamuno)nuppoiunun-1-una, (35)-3-(aumern-
aAMHHO )TUPPONUANH-1-1na, 3-(AuMeTHIaMUHO)a3eTHaNH-1-1na, [2-(IUMeTHIaMUHO)3THII |-
(MeTHIT)aMHHO, 5-metun-2,5-nuazacnupo| 3.4 |okr-2-una, (3aR,6aR)-5-meTunrexca-
ruaporuppono[3,4-blmuppon-1(2H)-una, 1-merun-1,2,3,6-rerparugponupuans-4-mna, 4-
METUJIHNEPU3NH-1-una, 4-[2-(IuMeTHIaMHuHO)-2-0KCO3THII |unepasus-1-mna, merni[2-(4-
METUJINHINEpa3uH-1-mwn)atwilamudo,  Metwi|2-(Mopdonun-4-un)stwn|amMmueo,  1-aMuHO-

1,2,3,6-terparunpo-nmupunud-4-mna u 4-[(25)-2-aMuHONpONaHOW |TUNepa3ul-1-una;



WK ero (papMaLeBTHUECKU IpUeMIIEMasi COJb.

B nomomHUTENRPHOM BOIUIOIIEHUH MpeuiokeHo coenuHeHue Qopmyisl (I), kax
MOKA3aHO BBIIIE, TIE:

G npencrasisier codoii nupazono| 1,5-amupunun-3-ur;

R! Bribpan U3 BOIOPOAA, XJI0pPa, METHJIA U LIUAHO;

R? npexcrasisieT CO60M METOKCH; U

R® BoiOpan w3 (3R)-3-(mumerwnamuno)nupponunus-1-una, (3S)-3-(numerus-
aMMHO )TUPPOJUINH- 1 -1a, 3-(muMeTUIaMHMHO )a3eTUANH- 1 -1, [2-(aumeTunaMuHO)-
STWI |(METHIT)aMHIHO, 5-metun-2,5-nuazacnupo|3.4|okr-2-una, (3aR,6aR)-5-merun-
rekcaruaponupposio|3,4-blnuppon-1(2H)-una, 1-merun-1,2,3,6-reTparuaponupuanH-4-mna,
4-metunnunepusuH- 1 -una, 4-[2-(auMeTnIaMuHO)-2-0KCO3TII |unepa3ul-1-mna, metui|2-(4-
METUJINHIEpa3uH-1-un)atwilamudo,  Metwi[2-(Mopdonun-4-un)stunamMmudo,  1-aMHHO-
1,2,3,6-terparunponupuann-4-una u 4-[(25)-2-aMUHONpONaHOW | Unepa3uH- 1-una,

WIH ero (papMareBTH4YeCKH premMieMast CoJlb.

B nononHWTENbHOM BOIUIOLIEHUM MpejioxkeHo coeauHeHue ¢opmyisl (I), kak
MOKa3aHo BBIIIE, ITIE:

G npexncrasnsier codoti 4,5,6,7-tetparuaponupazono| 1,5-a|nupuaun-3-mur;

R! BrIOpan U3 BONOPOA, XJIOPA, METHJIA U LIUAHO;

R? npexcrasisieT cOOON METOKCH;

R® BoiOpan w3 [2-(numeTtunamuHo)-d>Tun](Metun)amuno, (3aR 6aR)-5-MeTwI-
rekcarugponuppono|3,4-blnuppon-1(2H)-una, (3R)-3-(AIUMETUIAMUHO)TUPPOTHANH- 1 -1J1a,
1-metni-1,2,3,6-TreTparuaponupuauH-4-mna, 3-(IUMETHUIaMUHO)a3eTUIuH-1-1na, S-meTu-
2,5-nnazacnupo[3.4]okT-2-una;

WK ero (papMaLeBTHUECKU TpUeMIIeMasi COJlb.

B nomomHUTENRPHOM BOIUIOIIEHUH MpeuiokeHo coenuHeHue Qopmynsl (I), kak
MOKA3aHO BBIIIE, I7IE:

G npexncrasmsier codotii 4,5,6,7-reTparunponupazono| 1,5-a|mupunus-3-mr;

R! npencrasnsier coboii BOOOPO;

R? npencrasnsieT co00it METOKCH; U

R® BoiOpan w3 [2-(numertunamuno)-s>tun](Merun)amuno, (3aR,6aR)-5-MeTui-
rekcarugponuppono|3,4-blmuppon-1(2H)-una, (3R)-3-(AIUMETUIAMUHO)TUPPOIHANH-1-1Ja,
I-meTni-1,2,3,6-TeTparuaponupuauH-4-mia, 3-(IUMETHUIAMUHO)a3eTUIuH-1-1na, S-meTw-

2,5-nnazacnupo[3.4]okT-2-una;



WK ero (papMaLeBTHUECKU IpUeMIIEMasi COJb.

B onHoM Bomomenun npenoxeno coenuHerne Gopmyisl (I), kak MOKa3aHO BhIIIE,
rae:

G npencrasnsier codoii 1H-unnon-3-un wnu 1-merwn- 1 H-unnon-3-u;

R! npencrasnsier coboii BOOOpox;

R? npexcrasisieT CO60M METOKCH; U

R? MPENCTABIISIET co0oit [2-(nuMeTUIaMIHO )3 THIT |-(METHIT)aMHUHO WIn
[2-(MeTnIaMHUHO)3THIT | (METHIT)aAMUHO;

WM ero (papMaLeBTHUECKU IpUemMieMasi CoJlb.

Hekotopble 3Ha4YeHUs NMEPEMEHHBIX TIPYII SBJIAIOTCS TAKMMM, KaK yYKa3aHO HIIKE.
Takue 3HaueHUs MOTYT OBbITb HCIOJIB30BAHBI B KOMOMHAIMU C JIOOBIMH M3 ONpENeNeHHH,
(dopMyJ, aCeKTOB WM BOIUIOLICHUH, ONpPENENeHHBIX 37eChb, 00pas3ysl IOMOJHHUTENbHbIE
BOILJIOLIEHUS TI0 H300PETEHHIO:

G npencrasisier coboit 1 H-uHnon-3-mi.

G npencrasisier coboit 1-mernn-1H-uHnon-3-mi.

G npexncrasnsier codoii nmupazonof 1,5-anupunun-3-m.

G npexncrasnsier codoii 4,5,6,7-tetparunponupasono| 1,5-a|nupunun-3-m.

R! npencrasnsier coboit BOIOPO.

R! npexcrasnsier coboii xop.

R! npencrasnsier coboii MeTuIL.

R! npencrasnsier coboii LUaHo.

R? npencrasnsieT co60i METOKCH.

R3 npencrasnsier co6oii (3R)-3-(qMMETHIaAMIHO ) TUPPOITUATHH- | -1,

R? npencrasnsier co6oii (3.5)-3-(1MMeTUIAMUHO ) TUPPONMAKH- 1 -1,

R? npencrasnsier coboit 3-(IMMeTHIAMUHO)a3eTUAMH- | -1,

R? npencrasnsier coboli [2-(auMeTHnaMuHO )3T |( METHIT)aMHHO.

R3 npencrasnsier coboii [2-(MeTUnIaMUHO )3THII |(METHIT ) aMUHO.

R? npexcrasnsier coboli 5-metun-2,5-nuazacnupo|3.4]okr-2-u.

R? npencrasnsier coboit (3aR,6aR)-5-meTunrekcaruaponuppono|3,4-bmuppon-1(2H)-
WL

R3 npencrasnsier coboi 1-metun-1,2,3,6-TeTparuaponupuauH-4-1i.

R? npencrasnsier coboit 4-meTHnMnepusuH-1-m.

R? npexcrasnsier co6oii 4-[2-(IMMETUIAMUHO)-2-0KCOS THJI |TUIEPa3UH- 1 -1,
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R? npexcrasnsier coboi Metun|2-(4-MeTuanunepasus-1-1mi1)oTHi|aMIHO.

R3 npencrasnsier coboit MeTu[2-(MOpQ OaMH-4-11)3THII |aMUHO.

R? npencrasnsier coboii 1-amuno-1,2,3,6-TeTparuaponupuanH-4-ui.

R? npencrasnsier co6oii 4-[(25)-2-aMUHONPONAHOW |TUIepa3vH- 1 -1

B nononHUTENHHOM BOIUIOLIEHUH H300pPETEHMs, KACAIOIIErocs JI0O0ro MyHKTa HIIH
BOILIOLIEHUS coenuHeHnust popmybl (I), OrMCcCaHHOTO 31€Ch HITH BBIBOAMMOIO OTCIO/IA, UITH €TI0
bapMareBTUYECKH IPUEMIIEMON COJIH, NMPEJIOKEH TAKOH MyHKT WM BOIUIOLIEHHE, II€ OIHO
u3 coennHeHnii [IpumMepoB 3Toi 3asBKHU He 3asiBisieTcst. Bo n3beskaHue COMHEHUH, COeTMHEHHS
IIpumepoB npencTaBisAoT co0oil Te, koTopble nepeuncinens! kak [Ipumep 1, Ilpumep 2 u tak
Janee, B ONMCAaHHOM HUXKe SKCIIEPUMEHTAJIBHOM pasfelie.

Takum oOpazom, Hampumep, B OJHOM BOIUIOIIEHHHM MPEIJIOKEHO COEIUHEHHE
dopmysl (I), kak OKa3aHO BbILIE, TAE:

G BbiOpan u3 4,5,6,7-terparuaponupazono| 1,5-alnupunun-3-una, 1H-usnon-3-una,
1-metun-1H-unnon-3-una u nupasono| 1,5-a|nupunun-3-mna;

R! Bribpan u3 Bomopoxa, Gpropa, XJopa, METHJIA U LIUAHO;

R? BbIOpaH M3 METOKCH M METHJIA; U

R® Bwibpan wu3 (3R)-3-(numerunamuno)nupponuaus-1l-una, (35)-3-(aumeTn-
AMHHO )TUPPOSUANH-1-1na, 3-(auMeTunaMuHO)a3eTHauH-1-nna, [2-(IuMeTHIaMUHO)3THII |-
(MeTmn)amMuHO, [2-(METHIAMHMHO)3THII |(METHI)aMUHO, S-MeTWI-2,5-auazacrnupo|3.4]okr-2-
wia, (3aR,6aR)-5-merunrekca-ruapo-nuppoio|3,4-blmuppon-1(2H)-una, 1-merun-1,2,3,6-
TeTParuaAponupUInH-4-1a, 4-meTunnunepusuH-1-una, 4-[2-(nuMeTHIIAMHHO)-2-
OKCOXTHWI muTiepasuH-1-una,  Merwi|2-(4-MeTunnunepasus- 1 -uin)3Tuii|aMuHO,  MeTHJI[2-
(MmopdonuH-4-un)stun lamusao,  1-amuHO-1,2,3,6-TeTparuaponupuaus-4-mna u - 4-[(25)-2-
aMHUHOIIPOTIAHOWII |TUNepa3uH-1-una;

WK ero (papMaLeBTHYECKH IPUeMIIeMast COJIb,

rae coenunenne ¢opmyel (I) He npeacrasisier coboit N-(2-{2-aMMeTHIaMIHO3 THII-
METUIIAMHHO } -4-MeTOKCH-5-{ [4-(1-MeTUI-UHI0I-3 - W) TUPUMHUIUH-2-FJT |AMUHO § PeHUIT )-
Mpon-2-eHaMuz.

Takum 00pa3oM, B OMHOM BOILIOIIEHUH TperyiokeHo coenuHeHue Gopmyisl (I), kak
MOKa3aHo BbILIE, I7IE:

G BbIOpan u3 4,5,6,7-trerparunpornupasono| 1,5-a|nupunun-3-una, 1H-unnon-3-una,
1-merun-1H-unnon-3-una u mupasono| 1,5-a|nupunun-3-una;

R! Bribpan u3 Bonopona, Gpropa, XJ0pa, METHJIA U LUAHO,
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R? BoIOpaH M3 METOKCH U METHJIA, U

R® Beibpan w3  (3R)-3-(numerunamuno)nuppoiuaus-1-una, (35)-3-(aumerm-
aMHHO )TUPPONUANH-1-1na, 3-(aAuMeTuiaMuHO)a3eTuanH-1-nna, [2-(IUMEeTHIaMUHO)3THII |-
(Metmm)amuHO,  S-metni-2,5-muasaciupo[3.4JokT-2-una, (3ak,6aR)-5-meTunrekca-ruapo-
nppono|3,4-bmuppon-1(2H)-una, I-metun-1,2,3,6-rerparuaponupuant-4-una, 4-
METUJIIHIEPU3NH-1-una, 4-[2-(IuMeTuIaMHuHO)-2-0KCO3TUI |munepasus-1-una, merwi[2-(4-
METUJIHIIepa3uH-1-mn)atiwilamudo,  Metwi[2-(Mopdonun-4-un)stunlamMuso,  1-aMuHO-
1,2,3,6-terparunponupuant-4-una u 4-[(2S5)-2-amuHonponasons | nmunepasus-1-una,

WM ero (papMaLeBTHUECKU IpUeMIIeMast COJIb,

rae coenunenue ¢opmyiel (I) He npeacrasisier coboit N-(2-{2-auMeTnNaMUHO3TUII-
METUJIAMHHO }-4-MeTOKCH-5-{ [4-( 1 -MeTnI-uH01-3 - W) TUpUMUIUH-2-UJT |aMUHO § heHIIT )-
MpOI-2-€HaMUA.

Takum 06pa3oM, B JONOJTHUTEIBHOM BOILUIOLIEHUH MPEJIOKEHO COeAMHEHHE (POPMY JIbI
(I), xak mokas3aHo BbILIE, TAE:

G BoiOpan u3 1H-uHpon-3-wma, l-merun-1H-unpon-3-uma wu mwmpasonoll,5-al-
NMUPUANH-3-1J14,

R! BriGpan u3 Bonopoaa, Gpropa, XJa0pa, METHJIA U LAHO,

R? BoIOpaH M3 METOKCH M METHJIA, U

R® Boibpan w3 (3R)-3-(mumerunamuuo)nupponunus-1l-una, (35)-3-(aumern-
AMHHO ))TUPPOSUANH-1-1na, 3-(auMeTwiaMuHO)a3eTHanH-1-nna, [2-(IUMeTHIaMUHO)3THII |-
(Mmetmn)amuuaO,  S-metni-2,5-muasacnmupo[3.4JokT-2-una, (3ak,6aR)-5-meTunrekca-ruapo-
npposo|3,4-bnuppon-1(2H)-una, I-metun-1,2,3,6-rerparuaponupuant-4-una, 4-
METUJIHIEPU3HH- 1 -una, 4-[2-(IuMeTHIaMHHO)-2-0KCO3TUJI |unepasus-1-mna, merui[2-(4-
METUINHIEpa3uH-1-mwi)atwilamuno,  Metwi[2-(Mopdonun-4-mn)stwn|amMmueo,  1-aMuHO-
1,2,3,6-terparunponupuann-4-mna u 4-[(25)-2-amuHONponaHou | munepasuH-1-mna,

WK ero (papMaLeBTHYECKH IPUeMIIeMast COJIb,

rae coenuHenne ¢opmyel (I) He npeacrasisier coboit N-(2-{2-aAMMeTHIaMIHO3 THII-
METUJIAMHHO } -4-MeTOKCH-5-{[4-(1-MeTUI-UHI0-3 - W) TUPUMHUIUH-2-HJT |aAMUHO } peHnIT)-
Mpon-2-eHaMuz.

B nomnonHUTENpHBIX BOIUIOLIEHHUSIX H300PETEHHS MTPEIIOKEHBI JTI0ObIe U3 COSTMHEHUH
ITpumepoB (kak OHM Ha3BaHBI 37IECh B SKCIIEPUMEHTAIIBHOM paszene, B UX opme cBOOOIHOTO

OCHOBAaHHUS).
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B nomonHUTENpHBIX BOIUIOLIEHHUSIX H300pETEHHS MTPEIIOKEHBI JTI0ObIe U3 COSIMHEHUH
ITpumepoB (kak OHM Ha3BaHBI 371ECh B SKCIIEPUMEHTAIIBHOM paszene, B uX opme cBOOOIHOTO
OCHOBAaHUS1) MU UX (PapManieBTHYECKH MPUEMIIEMBbIE COJIH.

Taxum 0Opazom, mpuUMepHI JTUIIb HEKOTOPBIX U3 BBILIEY TOMSHY TIX BOIUIOIIEHHUH TaHbI
HIDKE!

B onnom Bomomennu npeanoxkeH N-(5-{[5-xmnop-4-(1H-uanon-3-uin)nupumMuinH-2-
wi|aMuHo }-2-{ (3R)-3-AuMeTUIaMUHONIUP POIUANH- | -1 } -4-MeTOKCH(EHNIT) [IPOTI-2-€HAM U,

B onnom Bomomennn npeanoxkeH N-(5-{[5-xnop-4-(1H-uanomn-3-uin)nupumMuinH-2-
W1 |aMHHO }-2-{ 2-AMMeTHII-aMUHOS TUII-METUIIAMHHO } -4-MEeTOKCU(EHWIT )ITPON-2-€HAMUL WU
ero (papmaneBTHUECKU IpUemMIeMasi CoJb.

W) TUPUMHUTUH-2 - W1 |aMUHO }-2-{ 2- TUME THIIAMHHO3 THJI-METHIIAMHUHO } -4-

METOKCH( €HHIT)-TIPOTI-2-€HAMU WK ero (hapMaleBTHYECKH PUeMIIEMasi COJb.

B OHOM BOILJIOIIEHU U npemnoxked  N-(5-{[S-xnop-4-(1-meTununmomn-3-
W) TUPUMUTTH-2 -1 |aMUHO }-2-{ 2- TUME TUIIAMHHO3 THJI-METHIIAMUHO } -4-MeTOKCHU(EHNIT )-
NpON-2-eHaMUA.

B onHoM Bomomenun npemioxen N-(5-{[S-unano-4-(1H-unno:mn-3-min) mupuMuinH-2-
W1 |aMHHO }-4-MeTOKCH-2-{ 4-MeTunumnepasut- 1 -mn } GeHun) nporn-2-eHamMmu g WIH ero
(bapMaLeBTHYECKHU PUEMIIEMAst COJIb.

B onnoMm Bomomenun npeniosker N-(5-{[5-uuano-4-(1 H-uunon-3-un) mupuMuauH-2-
W |aMHHO }-4-MeTOKCH-2-{ 4-MeTinunepasut- 1 -mi } GeHun) nporn-2-eHaMu 1.

B ongHoM Bomtomennn mnpemnoxker N-(2-{2-IUMeTHIaMHHOS TUI-METHIAMHHO }-4-
MeTOKCH-5-{ [4-(1-MeTHINHI01-3 - 1) TUPUMHINH-2-HJI1 |aAMUHO } QeHWIT)IPOn-2-eHaMul WU
ero (hapmaLeBTHUECKU pHUeMIIeMasi COJIb.

B onvom Bomomennn npemioxked N-(2-{2-IuMeTHIaMHHOA THII-METHIIAMUHO }-4-
MeTOKCH-5-{[4-(1-MeTHIUHI0I-3 -1 TUPUMHIUH-2-HJ1 | AMUHO § PeHMIT)IPOTI-2-EHAMUT.

B  omHom  Bomnomenwn = mpemioxeH  N-(5-{[5-umano-4-(1-meTunuHmoN-3-
W) TUPUMHTAH-2-HJ1 |aAMUHO }-2-{ 2-TUME TUJIAMHHOS THJI-METHIIAMUHO } -4-
METOKCU(EHIIT)TPOTI-2-eHaAMU WIH €0 (papManeBTHYEeCKH pUeMIIeMasi COJb.

B  omHom  Bomomenwn — mpemioxkeH — N-(5-{[5-umano-4-(1-meTunuHmomn-3-
W) TUPUMHIAH-2-HJ1 |aAMUHO §-2-{ 2-TUME TUIIAMHHO3 TUJI-METHIIAMUHO } -4-

METOKCHU(EHIIT)TPOTI-2-eHAMU.
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B omHom Bommomenun mpemioxker N-{5-[(5-umano-4-nmupazono[l,5-a|mupuann-3-
WITTUPUMHUAUH-2-HJT)aMUHO |-2-[ 2- TUMETHIIAMHHOS THII-ME TUIIAMHHO |-4-
METOKCU(EHHMII } IPOT-2-€HaMHJT WJIH €T0 (hpapMaleBTHUECKH PUEeMIIeMast COJIb.

B omHom Bomomenun mpemioxer N-{5-[(5-umano-4-nmupazono[l,5-a|mupuann-3-
WITTUPUMHUAUH-2 -1 )aMUHO |-2-[ 2- TUMEeTHIIAMHHOS THJI-ME TUIIAMHHO |-4-
METOKCU(DEHUIT } IPOTI-2-€HAMHUI.

B omnom Bomomenun mpemioxer N-{5-[(5-umano-4-nmupazono|l,5-a|mupuann-3-
WITUPUMHUAUH-2-1I1)aMUHO |-2-[ 3-nuMeTHIaMiuHoa3e TUANH- | -1 |-4-Me TOKCU(eHI § porn-2-
€HaMU UK ero papMaleBTUYECKHU PHeMIIeMasi COJIb.

B omnom Bomomenun mpemioxer N-{5-[(5-umano-4-nupazono[l,5-a|mupuann-3-
WINHPUMUANH-2-UJT)aMHHO |-2-[ 3 - AMMEeTUIIaAMUHOA3€ TUANH- | -1J1|-4-MeTOKCU(EHNUIT } TpOr-2-
€HaMUJI.

B opHoMm Bomomenun mnpemiokeH N-(2-{2-auMeTHIaMHUHOS TUII-METHIAMUHO § -4-
meTokcu-5-{[4-(4,5,6,7-rerparuaponupaszono[ 1,5-a|nupuann-3-un) mupuMUIH-2-
WJIT]|aMUHO } (hEHMIT )IPOTI-2-EHAMHI,

B omgHoM BommomeHun mnpennoxker N-(2-{2-IUMeTHIaMHUHOS TUI-METHIAMHHO }-4-
MeToKcHu-5-{[4-(4,5,6,7-terparunpomnupasono| 1,5-a|nupuauH-3-uin) mupuMugH-2 -

W1 |aMHHO } (pEHIT )TPOTI-2-eHAMU] HJTH €r0 (hapMalleBTUYECKH TPHEeMJIeMast COJIb.

B onHom Bomomennu npemnoxkeH N-{2-[2-1uMeTHIaMUHOITHII-METHUIAMUHO |-4-
MeTOKCH-5-[(4-tupa3zono[ 1,5-a|nupuauH-3 -uanupuMuIuH-2-11 )aMUuHO |G erm f mporn-2-
€HaMUJI.

B omHom Bomtomenuu mnpemioxkeH N-{2-[2-muMeTHIaMUHO3TUII-METUIAMIHO |-4-
MeTOKCH-5-[(4-upazono[ 1,5-a|nupuauH-3 -uanupuMHuIuH-2- 11 )aMUHO |G erm f mporn-2-
€HaMUJ W ero papMaleBTHYECKH MPHeMIIeMast COJIb.

B onnoMm Bomomenuu npemioker N-(2-[2-auMeTHiaMUHOI THIT-METHITaAMUHO | -5-{ [4-
(1H-uHO07-3-11) MUPUMUAHH-2 - 1T |AMHHO }-4-MeTOKCHU(EHUIT)ITPOT-2-€HAMUI.

B onnoMm Bomtomenuu npemioker N-(2-[2-auMeTHiaMUHOI THIT-METHITaMHHO | -5-{ [4-
(1H-nHOOA-3-1T) MUPUMUANH-2- 1T |aAMHHO }-4-MEeTOKCU(DEHUT)ITpOn-2-eHaMul ~ WJIM  €r0
(apMareBTHUECKH TPHEMIIEMAst COJIb.

B onHom Bomiomennn —npemioxked — N-(4-metokcu-5-{[4-(1-meTunuH0N-3-
WJT) TAPUMUTAH-2- U1 [aMUHO }-2-[ MeTHJI-(2-Me THIIAMHUHOS THJT )JaMUHO | () €HUJT ) TPOTT-2-eHAMU/

WK ero (papMaLeBTHUECKU TpUeMIIEMasi COJb.
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B onvom Bomiomennn —npemioxked — N-(4-metokcu-5-{[4-(1-meTmnuH0N-3-
W) TUPUMHIUH-2-HJ1 |aMUHO § -2-[ MeTUII-(2-Me THIIAaMHHO3 THIT )JaMHHO | €M) pon-2-eHaMu .

Coenunenus popmy bl (I) MOTYT OBITE MOJTy YEHBI Ty TEM B3aUMOJIEHCTBHS COETUHEHUS

dopmyst (I1):

NH,
R R
NN
| /)\
N N
H
RZ
an

wu ero comu (rae G, R!, R? u R® BIsr0TCS TaKMMU, KaK OMPENEIeHO B TaHHOM ONUCAHUM), C
AKTUBHPOBAHHBIM MPOU3BOAHBIM aKPUJIOBOH KUCIOTHI (HANIpUMep, aKpUIOHIXJIOPUIOM HIIH
COOTBETCTBYIOLIMM AKTUBHPOBAHHBIM CIIOXKHBIM 3(pHUPOM), B PACTBOPUTENE, TAKOM Kak
CH2Cl2, Terparunpodypan, N,N-mumermndopmamun win N,N-mumerunaneramun. Takum
obpaszoM, mpomexyTounble coenuHerus: Gopmyisl (II) oOpasyroT HONMOTHUTENBHBIH aCHEeKT
HACTOSIILETO M300PETEeHUSI.

Takum 0Opazom, B JOMOJHUTEIPHOM ACMEKTe U300pETEHUs MPEIIOKEHO COSTUHEHHE
¢dopmyasl (IT) (kak MoOka3aHoO BbILIE), TAE:

G BoiOpan w3 1H-unpon-3-una, 1-metun-1H-unmon-3-una w nupasono[l,5-al-
MUPUINH-3-Ua,

R! BrIGpan U3 BONOPOAA, XJIOPA, METHJIA U LIUAHO;

R? npencrasnsieT co00i METOKCH; U

R?® BoiOpan w3 (3R)-3-(mumerunamuuo)nupponunus-1-una, (3S)-3-(zumerwi-
AMHHO )TUPPONUANH-1-1na, 3-(auMeTuiaMuHO)a3eTHanH-1-1na, [2-(IUMeTHIaMUHO)3THII |-
(MeTHIT)aMHHO, 5-merun-2,5-nuazacnupo| 3.4 |okr-2-una, (3aR,6aR)-5-meTunrexca-
ruaponuppoo[3,4-blmuppon-1(2H)-una, 1-merun-1,2,3,6-rerparugponupuans-4-mna, 4-
METUJIHIEPU3HH- 1 -1na, 4-[2-(IuMeTHIaMHuHO)-2-0KCO3THII |unepasus-1-mna, merni[2-(4-
METUJINHIEPa3uH-1-mwn)atwilamudo,  Mmetwi|2-(Mopdonun-4-mn)stwn|amMmueo,  1-aMuHO-
1,2,3,6-TeTparuaponupuana-4-una U 4-[(28)-2-(mpem-Oy TOKCUKAPOOHIIT)aMHHO-
NpOoNaHouI |nunepasus-1-una;

WK €ro COJib.
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B onroM Bommomenuu npemnoskeno coennaenne Gopmyisl (II) (kak mokasaHo BhIIIe),
rae:

G BBIOpaH u3 4,5,6,7-retparuaponupasono| 1,5-alnupunus-3-una, 1 H-uapon-3-una, 1-
mMeTui- 1 H-uanon-3-una u nupaszono[ 1,5-a|nupuann-3-una;

R! Bribpan U3 BOIOPOAA, XJI0pPa, METHJIA U LIUAHO;

R? npexcrasisieT CO60M METOKCH; U

R® BoiOpan w3 (3R)-3-(mumerwnamuno)nupponunus-1-una, (3S)-3-(numerus-
aMMHO)TUPPONUANH-1-1na, 3-(auMeTunaMuHO)a3eTuanH-1-nna, [2-(IuMeTUIaMUHO)3THII]-
(MeTmIT)aMHHO, 5-metun-2,5-nuazacnupo| 3.4 |okr-2-una, (3aR,6aR)-5-meTunrexca-
ruaponuppono[3,4-bnuppon-1(2H)-una, 1-merun-1,2,3,6-rerparugponupuans-4-una, 4-
METUJIUIIEPU3NH-1-una, 4-[2-(IuMeTuIaMHuHO)-2-0KCO3TUI |munepasus-1-una, merui[2-(4-
METUJINHIEpa3uH-1-un)atwilamudo,  Metwi[2-(Mopdonun-4-un)stunamMmudo,  1-aMHHO-
1,2,3,6-TeTparuponupuanH-4-una u 4-[(25)-2-(mpem-Oy ToKcHKapOOHMIT ) aMUHO-
NPOTIaHOMJI |TUIepa3uH-1-una;

WU €70 COJIb.

B nomonHUTENbHOM BOIUIOLIEHMM MpeioskeHo coenuHenue ¢opmyisl (II) (kax
MOKa3aHO BBIIIIE), TTE:

G BbIOpaH u3 4,5,6,7-retparuaponupaszono| 1,5-a|nupunun-3-una, 1 H-unpon-3-una, 1-
MeTui- 1 H-uanon-3-una u nupaszono| 1,5-a|mupuann-3-una;

R! BrIOpan U3 BONOPOAA, XJIOPA, METHJIA U LIUAHO;

R? npencrasnsieT co00i METOKCH, U

R?® BoiOpan w3 (3R)-3-(mumerunamuuo)nupponunus-1-una, (3S)-3-(numerwi-
AMHHO )TUPPOSUANH-1-1na, 3-(auMeTuiaMuHO)a3eTHanH-1-1na, [2-(IUMeTHIaMUHO)3THII |-
(MeTmn)amMuHO, [2-(METHIAMHMHO)3THII |(METHI)aMUHO, S-MeTHI-2,5-auazacriupo[3.4]okr-2-
wia, (3aR,6aR)-S-merunrekca-ruapo-nmuppono|3,4-bjmuppon-1(2H)-una, 1-merun-1,2,3,6-
TeTparuAponupuInH-4-ua, 4-meTunnunepusus-1-una, 4-[2-(nuMeTHIIAMHHO)-2-
OKCOXTWII muTiepasuH-1-mna,  Metwi|2-(4-MeTunnunepasus- 1 -ui)3Tuii|aMiuHO,  MeTHJI[2-
(MmopdonuH-4-un)sTunlamusao,  1-amuHO-1,2,3,6-TeTparuaponupuaus-4-mna u - 4-[(25)-2-
AMHHOTMPOTIAHOWJI | TuTiepa3uH-1-ma;

WK €TO COJIb.

B nomoMHUTENBHBIX — BOIUIOIIEHUSIX  HW300peTeHHss TNpeJIokeHO Jrodoe  m3
ITpoMeKy TOUHBIX COCAMHEHUH (Kak OHM HA3BaHBI 3/16Ch B SKCIIEPUMEHTAILHOM pa3ziesie, B UX

¢dbopme cBOOOTHOTO OCHOBAHUS).
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B nomomHUTENBHBIX — BOIUIOIIEHUSIX  HW300pEeTeHHs TNpeIJIokKeHO Jiroboe 3
ITpoMeKy TOYHBIX COCAMHEHUH (KaKk OHM HA3BaHBI 3/1€Ch B 3KCIIEPUMEHTAIILHOM pa3ziesie, B UX
¢dopme cBOOOAHOTO OCHOBAHMS) TN UX (hapMalleBTUIECKH MPHEMIIEMbIX COJIEH.

Taxum 0Opazom, mpuUMepHI JTUIIb HEKOTOPBIX U3 BBILIEY TOMSHY TIX BOIUIOIIEHHUH TaHbI
HIDKE:!

B ognom Bomnomennu npeanoxkeno llpomesxkyrounoe coenunenune 100 wim ero cons.

Takum 00pa3oM, B JAHHOM Clly4ae NpemiokeH N -(2-1MMeTHIaMUHOI T )-5-METOKCH-
N!-metun-N*-[4-(1-MeTUMMHI0N-3 -1 TAPUMUAUH-2- 1T |OeH301- 1,2, 4-TPUaMUH UITH €70 COlb.

B onHOM BOMJIOLIEHNH TIPEIIIOKeH N -(2-1MMeTUNIaMUHOD THIT)-5-MeTOKCU-N -MeTHII-
N?-[4-(1-MeTunuHI0-3- 1) TAPUMHUANH-2- 11 |OeH301- 1,2, 4-TpraMuH.

B onnom Bomnowmenun npenioxeHo Ilpomexkyrounoe coenunenue 168 umu ero cosb.

Takum 06pa3oM, B JAHHOM Cily4dae npenioxker N -(2-numernnamunostin)-N*-[4-(1H-
MHIIOJI-3-UJ)TUPUMUIMH-2- 11 |-5-MeTOKCH-N! -Me TH10eH301- 1,2, 4-TpMaMHUH UM €10 COJb.

B onHOM BommomeHun npemioxken N!-(2-mumerunaMuaodTiN)-N*-[4-(1H-unmon-3-
W) TUPUMUANH-2- 11 |- 5-MeTOKCH-N! -MeTunben3on- 1,2, 4-rpuamMuH.

Amunocoennnenuss Gopmyisl (II) MoryT ObITh MONy4YEHBI MyTEM BOCCTAHOBJICHUSI
COOTBETCTBYOLUX HUTpocoenuHeHuit. Korna G npeacrasisier coboit MHIO0-3 -1, TOrIa aTOM
a30Ta MHAOJIBHOHN IPYTIbI MOKET OBITh 3aLTUINEH MOIXOASIIEH 3aIMTHOM TPy IIOH JIJIs a30Ta,
HanpuMmep GeHUICYTb(GOHMIBHON 3aIUTHOM rpynnoi. [TpuMepbl 3aIUTHBIX TPYIII, BKIKOYAs
3aLIUTHBIEC TPYTIIbI, MOAXOSIINE JIs 3aIMUThI aTOMOB a30Ta (& TakXKe CpencTBa 0Opa3oBaHUs
U BO3MOXKHOTO CHsiTHs 3amuthl), cM. B T.W. Greene and P.G.M. Wuts, “Protective Groups in
Organic Synthesis”, Second Edition, John Wiley & Sons, New York, 1991.

OTU ONOJHUTENbHBIE TPOMEXYTOYHBIE COENUHEHHs OOpa3yIOT eIlle OIMH aCIeKT
H300peTEeHMSI.

Takum 0Opazom, B JOMOJHUTEIPHOM ACHEKTe N300PETEHUs MPEIIOKEHO COSNUHEHHE

dopmyst (I1I):

NO,
R R
B
/)\
N N
H
R2
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rae:

G BbIOpaH u3 1H-unnon-3-una, 1-metun-1H-unnon-3-una u 1-(N-3amurtHast rpymnmna)-
UHAOJ-3-1na u nupaszonol 1,5-a|nupunun-3-una;

R! BriOpan U3 BOIOPOAA, XJI0PA, METHJIA U LIUAHO;

R? npencrasnsier co00it METOKCH; 1

R? Beibpan u3 (3R)-3-(numernnamMuno)upposuans-1-una, (3.5)-3-(aumeTraaMuHo)-
MUPPOIUANH-1-1na, 3-(nuMeTuIaMuHO)a3eTUANH- 1 -1na, [2-(mumeTHIaMUHO )3T |-
(MeTmT)aMHHO, 5-metun-2,5-nuazacnupo| 3.4 okr-2-una, (3aR,6aR)-5-meTunrexca-
ruaporuppono[3,4-bnuppon-1(2H)-una, 1-merun-1,2,3,6-rerparugponupuans-4-una, 4-
METUJIUIIEPU3NH-1-una, 4-[2-(IuMeTUIaMHuHO)-2-0KCO3TUI |munepasus-1-una, merwi[2-(4-
MeTmnunepasus-1-mn)arun|amuno,  meTwi|2-(MopponuH-4-uin)3Twi |[aMuHo,  1-amMuHO-
1,2,3,6-TeTparuponupuanH-4-una u 4-[(295)-2-(mpem-0Oy ToxcrKkapOOHUIT)aMUHO-
NPOTIaHOMJI |TUIepa3uH-1-una;

WU €70 COJIb.

B opHOM BOIUIOIEHMM AAHHOTO aclekTa W300pEeTEeHHs] NPeJIoKEeHO COEIMHEHHE
¢dopmyasl (I1I), kak MOKa3aHO BBILIE, I7IE:

G BbIOpaH u3 4,5,6,7-retparuaponupaszono| 1,5-a|nupunun-3-una, 1 H-unpon-3-una, 1-
meTui- 1 H-unnon-3-una u 1-(N-3ammurtHasi rpynmna)-uHaoa-3-wia u nupasono| 1,5-aJnupuams-
3-una;

R! BrIOpan U3 BONOPOAA, XJIOPA, METHJIA U LIUAHO;

R? npencrasnsieT co00i METOKCH, U

R? BriGpan u3 (3R)-3-(aumerunamuHo)nupponuaus-1-una, (35)-3-(numeTnnaMuHo)-
nuppouanH-1-mna; 3-(nuMeTUIaMUHO)a3eTUANH- | -11a, [2-(mumeTnnamMuHO )3 THI]-
(MeTHIT)aMHHO, 5-metun-2,5-nuazacnupo| 3.4 |okr-2-una, (3aR,6aR)-5-merunrexca-
ruaponuppono[3,4-blmuppon-1(2H)-una, 1-merun-1,2,3,6-rerparugponupuans-4-mna, 4-
METUJIHIIEPU3HH- 1 -1na, 4-[2-(IuMeTHIaMHHO)-2-0KCO3THII |unepasus-1-mna, merwi[2-(4-
METUJINHIEpa3uH-1-mwn)atwilamuno,  Mmetwi|2-(Mopdonun-4-mn)stwn|amMmueo,  1-aMuHO-
1,2,3,6-TeTparuaponupuana-4-una U 4-[(25)-2-(mpem-0y TOKCHKapOOHUIT )aAMHUHO-
NpONaHouI |nunepasus-1-una;

WK €TO COJIb.

B nmonoiHMTENbHOM BOIUIOIIEHWH MAHHOTO AacleKkTa H300pETeHUs MPenJIoKeHO

coenunenue ¢popmynl (1), kak MOka3aHO BbILIE, IE:
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G BBIOpaH u3 4,5,6,7-retparuaponupasono| 1,5-a|nupunus-3-nna, 1 H-uapon-3-una, 1-
meTui- 1 H-uapon-3-una u 1-(N-3ammurtHas rpynmna)-uHaon-3-mia u nupasonol 1,5-ajnupuans-
3-una;

R! BriOpan U3 BOIOPOAA, XJI0PA, METHJIA U LIUAHO;

R? npencrasnsier co00it METOKCH; 1

R® Boibpan w3 (3R)-3-(numerunamuno)nuppoiuaus-1-una, (35)-3-(aumerni-
aMMHO )TUPPONUANH-1-1na, 3-(aAuMeTunaMuHO)a3eTuanH-1-nna, [2-(IUMEeTUIaMUHO)3THII]-
(MeTmn)amMuHO, [2-(METUIAMMHO)3THII|(METHI)aMUHO, S-MeTui-2,5-auazacnupo|3.4]okr-2-
una, (3aR,6aR)-5-merunrekca-ruapo-nuppono|3,4-bjnuppon-1(2H)-una, 1-merun-1,2,3,6-
TETParuaApONUpUInH-4-1a, 4-meTunnunepusun-1-una, 4-[2-(nuMeTUIAMHHO)-2-
OKCOXTWI |uniepa3un-1-mna,  Merwi|2-(4-meTunnunepasus- 1 -wi)3Tuii|aMMHO,  MeTHJI[2-
(Mopdonun-4-un)stinlamuno, 1-amuHO-1,2,3,6-Terparunponupuaua-4-mia u - 4-[(25)-2-
aMHMHOINPONAHOWJI |unepa3uH-1-una;

WU €70 COJIb.

OnuH u3 npumepoB “N-3amuTHOW rpynmel” B paaukaie “1-(N-3amwurtHas rpymnmna)-
UHIOJ-3-1T pencTaBisieT coboi GpeHnICcy nbHOHMIBHYO TPYIILY.

B onnom Bomnoenun npeaioxkeHo [pomeskyrounoe coennnenne 101 umm ero conb.

Taxum 00pa3oM, B JTaHHOM ciiy4ae mpemioxkeH N'-(2-1uMeTHIaMIUHOI T )-2-METOKCH-
N'-merun-N-[4-(1-MeTUIMHIO-3 - 1) TUPUMUAHH-2 -1 |-5-HUTpOoOeH301-1,4-THaMHUH WA €ro
COJIb.

B oxgnom Bomomennu npenioxken N'-(2-IuMeTUIaMUHOI THI)-2-METOKCH-N -MeTHII-
N-[4-(1-meTunHIO0-3 -1 ) TUPUMHUINH-2-1J1 |-5-HUTpoOeH30:1- 1 ,4-TnamMuH.

B ognom Bomomenuu npeanoxeHo Illpomesxkyrounoe coenunenue 169 v ero coss.

Takum 0Opa3om, B TaHHOM cliyudae mpemioxkeH N'-(2-numetunamMmunos T )-N-[4-(1H-
WHI0JT-3 -1 ) TUPUMUINH-2-1J |-2-MeTOKCH-N'-MeTHI-5-HuTpoOeH3on-1,4-1MaMiuH Wik ero
COJIb.

B onmHom Bomomennn mnpemioxkeH N'-(2-pumernmnamurO3THN)-N-[4-(1H-uHn00-3-
W) TUPUMHUIUH-2-1J1 |-2-MeTOKCU-N -MeTHII-S-HUTpoOeH3011- 1 ,4-nnaMuH.

B ognom Bomomennu npeanoxeno llpomesxkyrounoe coenunenue 175 vm ero cons.

Takum 06pa3oM, B JaHHOM Cllydae npeiokeH N*-(2-1MMeTHaaMUHO I )-2-METOKCH-
N*-metun-N'-[4-(1-MeTUnuHA0N-3 - 1) TUPUMUIUH-2- 11 |-5-HUTPO-0eH301-1,4-1uaMul 1

€ro COJIb.
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B 01HOM BOILIOIIEHUM TpeanokeH N'-(2-1uMeTuiaMuHo3TIUN)-2-MeTOKCU-N*-MeTHJI-
N-[4-(1-MeTUnMHON-3-UT) TMPUMUIHMH-2- 11 |-5-HUTPO-0eH301- 1,4-nuaMuH.

Hekoropbie coenunenusi gopmynsl (II) umeror rpynmy R3, mpucoenuHeHHyo K

3

¢denmnbHOMY KOJbIy (hopmyisl (III) wepe3 atom aszora rpymmel R°. DTu coennHeHUss MOTYT
ObITb TMOJlyueHBbl IyTE€M B3aUMOIEHCTBUS COOTBETCTBYIOIIEr0 AaMHMHA C TMOAXOSAIINM
¢dTopcoenunenneM. Takue NPOMEKYTOUHBIE COEAMHEHHUs OOpasyloT eIle OOUH acCIHeKT
U300peTeHMsI.

Taxkum 0Opazom, B JOMOJHUTENBPHOM aCHEKTe N300PETEHUs MPEIVIOKEHO COeNUNHEHNE

dopmye (IV):

NO,

av),

rae:

G BbiOpaH u3 1H-unnon-3-una, 1-metun-1H-unnon-3-una u mupaszono| 1,5-a]nupuaus-
3-una;

R! BLIGpaH U3 BOMOPOA, XJIOpa, METUJIA U LIMAHO, U

R? npencrasnsier co00M METOKCH,

WA €70 COJIb.

B onHOM BOIJIOMEHUH MAHHOTO AacleKTa U300pETEeHHs] MPENJIOKEHO COeIUHEHUE
bopmyast (IV), kKak OKa3aHO BbIIIE, TAE:

G BbIOpan u3 4,5,6,7-trerparunponupasono| 1,5-a|nupunun-3-una, 1H-unnon-3-una,
I-merun-1H-unnon-3-una u mupasono| 1,5-a|mupuann-3-una;

R! BLIGpaH M3 BOMOPOAA, XJIOPa, METHJIA M LIMAHO, U

R? npexcraBnsieT co00M METOKCH;

WJIA €70 COJIb.

B ognom Bomutomenuu npeanokeHo [lpome:kyTounoe coennneHue 68 i ero coJb.

Taxum 0OpazoM, B JAHHOM cliydae npemioker N-(4-pTop-2-MeTokcu-S-autpodeHumn)-

4-(1 H-nHnon-3-1n)MUpUMUANH-2-aMUH WIH €r0 COJb.
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B opmHom Bommomenmn mnpemioxkeH N-(4-¢rop-2-merokcu-S-autpodennn)-4-(1H-
WHJIOJI-3 -1 TUPUMHINH-2-aMUH.

B ognom Bomnomennu npeanoxeno llpomesxkyrounoe coenunenune 129 v ero coss.

Taxum o6pazom, B taHHOM ciydae npensioxkeH N-(4-prop-2-MeTokcu-5-HuTpodeHn)-
4-(1-MeTUIMHAON-3 - 1) TUPUMUANH-2-aMHH WIH €0 COJIb.

B opHom Bommomenmu npemiokeH N-(4-¢rop-2-merokcu-S-autpodenrnn)-4-(1-
METUJIMHOJI-3 -UJT)TUPUMUANH-2-aMHH.

B ognom Bomnomennu npeanoxkeno llpomesxkyrounoe coenunenue 176 v ero codb.

Takum oOpasoM, B maHHOM ciydae npemyoxkeH N-(4-¢pTop-2-MeTOKCH-5-HUTPO-
bennn)-4-(1-MeTUIMHI0-3-1T)-TUPUMHUIUH-2-aMUH WU €T0 COJIb.

B onnom Bomomenun mnpemioxeH N-(4-prop-2-merokcu-5-aurpo-penn)-4-(1-
METUJIMHAON-3-UJT)-TUPUMHUINH-2-aMUH.

Hexoropsie coenunenust gopmynst (III) umeror rpynny R3 mpucoenunennyro k
¢enunsrOMy KOnbIly (opmyisl (III) yepes arom azora rpynmsl R®. DTu coenuHeHus MOryT
OBbITh TIOJTyUeHBI Iy TEM B3aUMOJEHCTBHUS COOTBETCTBYIOIIETO OOPOPraHNUECKOTO COeTNHEHUSI
(HarmpumMep OOpPaTHOTO CIOKHO3(DHUPHOTO COSAMHEHUS) C TIOAXOISAIMM apHIOPOMUTHBIM WITH
ApWIXJIOPUAHBIM  coenuHeHueM. Hampumep, OopopraHudeckoe COEIUHEHHE MOXKET
NPENCTaBIATh coboti (4,4,5,5-rerpamerun-1,3,2-nuokcaGoponan-2-mun)-R3. Taxue
MPOMEKY TOUHBIE COENMHEHHST O0PA3YIOT ellle OIUH ACTIEKT U300pETEHUSI.

Takum 0Opazom, B JOMOJHUTEIPHOM ACHEKTe U300PETEHUs MPEIIOKEHO COSTUHEHHE

dbopmy sl (V):
NO,
R X
NN
| /)\
N N
H
R2
V),
rae:

X mpencrasisieT coboii OpoM UITH XJI0p;
G BbIOpan u3 4,5,6,7-trerparunpornupasono| 1,5-a|nupunun-3-una, 1H-unnon-3-una,
I-merun-1H-uanon-3-una u mupasono| 1,5-a|nupuann-3-una;

R! Bribpan U3 BONOpoOAA, XJI0pa, METUIIA U LIWAHO; U
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R? npexcrasnsieT co00M METOKCH;

WK €TO COJIb.

B oxgHoMm Bomutomennu coequnenus popmyiiet (V) X mpencrasisier coboii Opom.

B oxgnoMm Bomutomennu coequnenus popmyiet (V) X mpencrasisier codoi XJop.

B onnom Bomsomenuu npeaioxkeHo Ipome:kyrounoe coenunenue 145,

Taxum obpazom, B JTaHHOM ciydae npenioxeH N-(4-0poM-2-MeTokcH-S-HuTpodeHm)-
4-(1-MeTUIMHAOM-3 - 1) TUPUMUANH-2-aMHH WIH €0 COJIb.

B omnom Bomomennn mpemioxed N-(4-Opom-2-meTokcu-S-aurpodenwn)-4-(1-
METUJIMHIOJ-3-UJT)TUPUMUANH-2-aMHH.

IIpennoyrurenbHO, COEAMHEHHS MO HACTOALIEMY M300PETEHUIO MOTYT OBITh MOJTY YEHBI
nyTeM B3auMoaencTBust coeauHeHus (opmynsl (II) ¢ 3-xJ0pnponaHOMIXKIOPUAOM B
NPUCYTCTBUHM OCHOBaHUsI (HamprMep KapOoHaTa INeJOYHOro MeTajia, Hampumep KapOoHaTta
KaJusl) B TOAXOMAINEM pacTBOpUTENe, HANpUMep aneToHe. Takum oOpa3oM MOJy4YaroT
npoMexxyTouHoe coenuHeHne Qopmyasl (VI), kotopoe MokeT ObITh BBIAEIEHO B BHIE
TBEPIOTrO BeuecTBa (B popme ero cBOOOTHOTO OCHOBAHUSI HJTH B BUE COJIH), WJIM OHO MOYKET
OCTaBaThCs B PacTBOpE, U 00padaThIBAIOT OCHOBAHMEM (HATIPUMEP THIPOKCUAOM LIETIOYHOTO
merajuia, Hampumep NaOH) nns npeBpamenus coenunenus ¢opmynsl  (VI) B
cootBercTBytolee coenunerne Gopmyel (I). Takum oOpazom, coenunenus Gopmys (VI) u
€ro COJM SIBJISIFOTCSl TOJIE3HBIMA XUMHYECKUMH TPOMEXXYTOYHBIMU COEIHUHEHUSIMH TIPU
obpazoBanuu coenunenuii ¢Gopmysbl (I). Takum 00pa3oM, B JOMOJHUTENLHOM AaCTEKTe

u300peTeHust npeanoskeHo coenunerue popmyisl (VI):

a
HN 0
R R
)
/)\
N N
H
R2
(VD)

uim ero conb, rae G, R, R? u R® aBnst0TCS TaKUMU, KaK ONpeeieHo 31€eCh.
B onHoM Bomutomennn npeanokeHo coennaerne popmyel (VI), kak mokasaHo BbIIIE,

WJIH €r0 COJIb, TIIE:
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G BbIOpan u3 4,5,6,7-trerparunpornupasono| 1,5-a|nupunun-3-una, 1H-uHnon-3-una,
I-merun-1H-unnon-3-una u mupasono| 1,5-a|nupunun-3-una;

R! Bribpan u3 Bonopona, Gpropa, XJ0pa, METHJIA U LUAHO;

R? BoIOpaH M3 METOKCH U METHJIA, U

R® BoiOpan w3 (3R)-3-(mumerwnamuno)nupponunus-1-una, (3S)-3-(numerus-
aMMHO )TUPPONUANH-1-1na, 3-(aAuMeTunaMuHO)a3eTuanH-1-nna, [2-(IuMeTHIaMUHO)3THII |-
(MeTmn)amMuHO, [2-(METUIAMMHO)3THII|(METHI)aMHUHO, S-MeTui-2,5-auaszacrnupo|3.4]okr-2-
wia, (3aR 6aR)-5-mermnrekca-runpo-nuppoio|3,4-blmappon-1(2H)-una, 1-merun-1,2,3,6-
TeTParuaApONUupUInH-4-1a, 4-meTunnunepusun-1-una, 4-[2-(nuMeTUIaAMHHO)-2-
OKCOXTWI |uniepa3un-1-mna,  merwi|2-(4-meTunnunepasus- 1 -wi)3Tuii|aMuHO,  MeTHJI[2-
(Mopdonun-4-un)stwnlamuno, 1-amuHO-1,2,3,6-Terparunponupuaua-4-mia u - 4-[(25)-2-
aMHUHOIIPOTIAHOWI |TUTepa3uH-1-ua.

B nmomonHuTENbHOM BOIUIOLIEHUH NpensioxkeHo coenuneHue (opmyinsr (VI), kax
NIOKa3aHO BbILIE, HJIH €r0 COJIb, Iie:

G BoiOpan u3 1H-uHpon-3-wma, l-merun-1H-unpon-3-uma wu mwmpasonoll,5-al-
NMUPUANH-3-1J14,

R! BriGpan u3 Bonopoaa, Gpropa, XJa0pa, METHJIA U LAHO,

R? BoIOpaH M3 METOKCH M METHJIA, U

R® Boibpan w3 (3R)-3-(mumerunamuuo)nupponunus-1l-una, (35)-3-(aumern-
aAMHHO )TUPPOSUANH-1-1na, 3-(auMeTuiaMuHO)a3eTHauH-1-1na, [2-(IUMeTHIaMUHO)3THII |-
(Mmetmn)amuuaO,  S-metni-2,5-muasacnmupo[3.4JokT-2-una, (3ak,6aR)-5-meTunrekca-ruapo-
npposo|3,4-bnuppon-1(2H)-una, I-metun-1,2,3,6-rerparuaponupuant-4-una, 4-
METUJIHIEPU3HH- 1 -una, 4-[2-(IuMeTHIaMHHO)-2-0KCO3TUJI |unepasus-1-mna, merui[2-(4-
METUINHIEpa3uH-1-mwi)atwilamuno,  Metwi[2-(Mopdonun-4-mn)stwn|amMmueo,  1-aMuHO-
1,2,3,6-terparunponupuann-4-una u 4-[(2S5)-2-aMuHONpONaHOW | TuTnepa3uH- 1 -una.

B pononnutensHOM BomiomeHuu npensoxeHo Ilpomexkyrounoe coeaunenue 174
WK €TO COJIb.

Takum oOpa3oM, B TaHHOM Ciydae MpemIokeH 3-xyop-N-[2-[2-auMeTHIaMIHO3 THII-
(MeTmin)amuHO |-4-MeTokcu-5-[[4-(1-MeTHIMHIO0M-3 - 1) TUPUMUANH-2 - W |aMHIHO |peHnn |-
NPOTIAHAMU]T WJIH €T0 COJIb.

B  omHom  BomjoOwmwEHWH ~— TOPENJIOKEH  3-XJop-N-[2-[2-auMeTuIaMuHO3 THII-
(MeTmn)amuHO |-4-MeTokcu-5-[[4-(1-MeTHITMHIOM-3 - 1) TUPUMUANH-2 - W1 |aMHIHO |pennn |-

nponaHamu.
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Jpyrue npoMeKyTOYHbIE COEAMHEHUS TTOJIE3HBI B MOy Y€HUH HEKOTOPBIX COEAMHEHU
dopmyner  (I). Takum oOpa3om, Hampumep, B OIHOM BOIUIOIIEHHUH IPEIJIOKEHO
IIpomexyTounoe coeaunenue 170 wunu ero conap. B 1OnMoONMHUTENHHOM BOIJIOIIEHUH
npeaioxkeHo IpomesxkyTounoe coeaunenue 171 wim ero conpb. B eme 0qHOM BOIUIOLIEHUH
npemioxkeHo Ilpomexyrounoe coeauHenue 172 umu ero coib. B 0gHOM BOIUIOLIEHUH
npeaioxeHo Ipomeskyrounoe coennnenne 144 i ero coib.

CornacHo AONOJIHUTENBHOMY acCIeKTy M300peTeHus MpeiokeHa (papmaneBTudeckas
KOMIO3UIWs, copepxamasi coequHeHue Qopmyner (I) wm ero (dapmaneBTHUECKH
NPUEeMJIEMYIO COJIb, KaK OIpPENeJeHO BbIle, BMeCTe C (hapMaleBTHUECKH IPHEMIIEMbIM
pa30aBUTENIEM MJIH HOCUTEJIEM.

Komnosuuumu no n3o00peTeHnro MOryT ObITh MPECTaBIeHbI B popMe, MOAXOasIIe st
NepopaibHOTO MPUMEHEHHUs1 (HampuMep, B BUAE TAaOJNETOK, JIEMEIeK, TBEPAbIX MM MSTKHX
KarcyJj, BOAHBIX WJIM MACJSIHBIX CYCII€H3UH, 3MYJIbCUM, AUCHEPTUPEMYBIX MOPOLIKOB HJIH
rpaHyJi, CHPOINIOB WJIM 3JIMKCHUPOB), IJIs MECTHOT'O NMPUMEHEHHsI (HalpuMmep, B BHIIE KPEMOB,
Ma3el, rejeil Wiu BOAHBIX WM MAaCJISIHBIX PacTBOPOB WJIHM CYCHEH3HI), Ui BBEAEHUS IyTeM
UHTaJSIUUY (HarpuMep, B BUI€ TOHKOU3MEIbYEHHOTO MOPOIIKA WIIH KUIKOTO a3p030Jist), AJis
BBeZICHUS TyTeM UHCY G duisitm (HarmpuMep, B BUAE TOHKOU3MEIbYEHHOI'O MOPOIIKA) UJTH JJIS
MApEeHTEPAIbHOTO BBeAeHMs (HampuMep, B BHUAE CTEPUIBHOTO BOIHOTO WJIM MACISTHOTO
pacTBOpa JUIsi BHYTPUBEHHHOTO, MOAKOXHOTO, BHYTPUMBIIIEYHOTO WU BHY TPUMBILIIEYHOTO
JO3UPOBAHUS WJIH B BUIE CYITIO3UTOPHS [JIsl PEKTAJIBHOTO JO3UPOBAHHUS).

Kommnosuiiiu no n300peTeHut0 MOTy T ObITh MOy Y€HbI Ty TeM TPATUIIMOHHBIX METOIUK
C MCIOJIb30BAHUEM OOLIENMPUHATBIX (hapMalleBTHYECKUX SKCIIUITHUEHTOB, XOPOIIO H3BECTHBIX B
JaHHOW o0jacTH TeXHWKH. TakuMm 00pa3oM, KOMIIO3WMILIMU, TNpeJHa3HAYEeHHbIE ISt
NepOPAIbHOTO TIPUMEHEHHUS, MOTYT COAEP)KaTh, HANpUMeEp, ONWH WiIH Oojiee KpacHTeNew,
MOJICITACTUTENICH, KOPPUTEHTOB W/WJTH KOHCEPBAHTOB.

Coenunenue ¢popmy bl (I) 0OBIMHO BBOAST TEMIOKPOBHOMY KUBOTHOMY B € IMHUYHOU
no3e B AuanasoHe 5-5000 mr/m? maowmaau Tea )KUBOTHOTO, TO €CTh NpubnusuTensHo 0,1-100
MI/KT, W 3TO OOBIMHO ob0ecreunBaeT TepameBTudecku 3¢ ¢exkTuBHy0 n03y. CranmapTHas
JeKapcTBeHHas (opMa, Takast Kak TabJIeTKa UITH Karcyia, OOBIMHO COAEePKHT, Hanpumep, 1-250
MT aKTUBHOTO MHrpeaueHTa. CyTouHas 103a Mo HeOOXOMMMOCTH BapbUPYET B 3aBUCHMOCTH OT
OpraHM3Ma, MOAJIEKAIIErO JIEUEHUIO, KOHKPETHOTO Ty TH BBEIEHUS U TSKECTH 3a00JIeBaHUs,
koTtopoe JseudaT. COOTBETCTBEHHO, Bpad, KOTOPBIM 3aHUMAETCSl JICUEHHEM KOHKPETHOTO

NnanueHTa, MOXKET OIIPEACIINTD ONITUMAJIbHYIO JO3UPOBKY.
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B KkoHTekcTe HacCTOALIEro ONHCAaHWs TEPMUH ‘Tepamusi’ — TakXe BKJOYAET
“npoduIakTUKy’, €CIM HeT KOHKPETHbIX VKa3aHWH Ha MPOTHUBOIOJIOXKHOE. TepMHHBI
“TepaneBTUYeCKUN” U “TepaneBTUUYECKU CleNyeT UHTEPIPETHPOBATh COOTBETCTBEHHO.

Tepmun “nedeHue”, Kak OH HCIIOJNB30BaH 37€Ch, MMEET OOBIUHOE IOBCEIHEBHOE
3HaueHue npu 6oprde ¢ 3a00IeBaHNEM C HEJBIO MOJIHOTO WIIH YaCTUYHOTO OOJIErYeH s OT ero
HEKOTOPBIX WJIM BCEX CHMIITOMOB JHOO KOPPEKLHM HJIM KOMIIEHCHUPOBAHUS IATOJIOTHH,
JIeXKAIIEH B €r0 OCHOBE.

Tepmus “npodunakTuka’, KaK OH UCTIOJNb30BaH 3/1€Ch, UMEET OOBIYHOE TIOBCEIHEBHOE
3HaYeHWE U BKJIIOYAET IMEPBUYHYIO NPOPUIAKTUKY pa3BUTHsS 3a00JI€BaHHMS U BTOPHUHYIO
npo(pUIaKTUKY, TIPH KOTOPOH, eciu 3a00JeBaHue yXKe Pa3BHIIOCH, MMALMEHT BPEMEHHO WU
NOCTOSIHHO 3alMIIeH OT OOOCTPEeHUs] WM yXyAIleHHs 3a00JeBaHMs WM Pa3BUTHS HOBBIX
CHMIITOMOB, aCCOLMMPOBAHHBIX C 3TUM 3a00JIEBaHHEM.

Kak pesynbrar ero mnrubupyromeii akrusHoctu npotuB L858R EGFR wmytanTa,
T790M EGFR myTaHTa M akTUBHUPYIOLIEr0 MyTaHTa C Aeneluei B 3k30He 19, coenuHeHne
dopmyner (I) u ero papmaneBTHYECKH NPUEMIIEMBIE COJIH, KaK OXXHMIAIOT, OYAyT MOJIE3HBI B
JI€YEeHUH 3a00JIeBaHUH WIIM MEAULIMHCKUX COCTOSHUMN, ONMOCPEAOBAHHBIX HCKITIOYUTENIBHO HIIN
oryacti EGFR MyTaHTHOI akTHBHOCTBIO, Hampumep, paka. Buael paka, KOTOpble MOTYT
MOANABATECS  JICUEHUIO C HCHOJb3oBaHUMEM coenuHeHus ¢opmynelr (I) wmm  ero
(apMaleBTHYECKH TPUEMJIEMBIX COJIEH, BKIIOYAIOT paK SIMYHUKA, paK INEHKH MAaTKH,
KOJIOPEKTAJIbHBIA paK, paK TPy, Pak MOKETYyAOYHOH >Kee3bl, MIHOMY, TIIHOOIAcTOMY,
MEJIAHOMY, PaK MPECTATENbHOM XKeJe3bl, JIEHK03, TUM(POMY, HEXOKKUHCKYIO JTHM(POMY, pak
JKeNyJIKa, pak JIerKOro, renaToLeUTIONISIPHBIM pak, pak >Kely[ka, CTPOMAJIbHYIO OIyXOJb
ey nouHo-kumeyHoro tpakta (GIST), pak mHUTOBHIHON JKeJIe3bl, PaK JKEITYHBIX MPOTOKOB,
paK SHAOMETPUS, PaK IOYKH, AHAMIACTUYECKYI) KPYITHOKIETOYHYIO JIUM(POMY, OCTPbIHA
MUENONIHBIN Jieiiko3 (AML), MHOXKECTBEHHYIO MHUEJIOMY, MEJIAHOMY M ME30TEJIHOMY, HO He
OTpaHUYEHbI UMU.

IIpenycMoTpeHo, 4TO B Crocobax JIEYeHHs] paka, YIOMSIHYTOrO 311€Ch, COCIUHEHHE
dbopmy.isl (I) OynyT BBOAUTH MJIEKOMUTAIOLIEMY, O0JIee KOHKPETHO, MPEACTABIIIOIEMY COO0H
YeJoBeKa. AHAJIOTUYHO, B ciiydae npuMeHeHnst Coennnaenust popmysl (1) nis neuenns paka,
YIOMSIHYTOTO 3/1€Ch, TPEAyCMOTpPeHO, 4to coexauHeHue Gopmynsl (I) Oyayt BBOOUTH

MJIEKOITUTAOLIEMY, 00Jie€ KOHKPETHO, PEACTABISIIOIIEMY COOOH YeOBeKa.
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CornacHo apyromy acnekTy U300peTeHHs! MpeiokeHo coenuaenne gopmysl (I), kak
OHO ONpPEAEJIeHO 3/1eCh, UM ero (papMaleBTUYECKH MpHEeMIIeMasl COJb Ui NPUMEHEHUS B
Ka4eCTBE JIEKAPCTBEHHOT'O CPENICTBA.

CornacHo JOTONHUTENBPHOMY AaCHEeKTy HW300pEeTEeHUs] MPENJIOKEHO COEAUHEHHE
dopmysl (I), Kak OHO OMPERENEHO 37eCh, WU ero (papMaleBTHUECKH pUeMiIeMast COJb IJIs
NpUMEHEHHUs B JieueHnH 3aboneBanus, onocpenoBanHoro yepe3 LS8R EGFR myTtant w/unum
T790M EGFR w/unu akTHBUPYIOIINN MyTaHT ¢ Aeenuel B 5k30He 19. B omHOM Bomiomennn
nu300peTeHns ykazaHHoe 3a0oneBanne, onocpenoBanHoe yepe3 LS8R EGFR myrtant w/umm
T790M EGFR w/unu akTuBUpYIOLINIA MyTaHT C Jeieuneii B 5k30He 19, mpencrasnser coboi
pax.

CornacHO JOTOJNHUTENBHOMY AacCleKTy H300peTeHusl MpPEeJIOKEHO TNPHUMEHEHUE
coenunenusi ¢opmysel (I), kak OHO oOmpeneNneHO 3aech, WM ero (apMaLeBTHUYECKU
NpUEMJIEMON COJIM Il M3TOTOBJICHHUS JIEKAPCTBEHHOT'O CPEACTBA IS JieueHus: 3a00seBaHus,
onocpenosanaoro yepe3 L858R EGFR myrtant w/umn T790M EGFR w/unu akTuBHpy roIuit
My TaHT ¢ ejiennei B 5k30He 19. B omHOM BOIUIOImEeHNH H300peTeH s yKa3aHHOe 3a00IeBaH e,
onocpenosanaoe yepe3 LS8R EGFR myrtant w/unn T790M EGFR w/nnu aktuBHpyromui
MyTaHT C JeJielie B 5k30He 19, mpeacrapiser coOoii pak.

CornacHo JONOJHUTENBHOMY AaCHEKTy H300peTeHHs TNPEJIOKEHO MPUMEHEHHE
coenunenusi ¢opmysel (I), kak OHO oOmpeAeNeHO 31eCh, WM ero (apMaueBTUYECKU
MpUeMJIEMON COJIU JJIsl U3TOTOBJICHUS JIEKAPCTBEHHOI'O CPECTBA IS JISUEHHsI paka.

CornmacHo  JOTMOJHUTENILHOMY  aCHeKTy  M300peTeHus MpeUIoKeH  Crocod
UCTIONb30BaHUs  coenuHennss ¢opmyiasl (I), kak OHO ompeneseHo 371eCh, WIH  €ro
(apMaeBTHYECKHN TPUEMIIEMOI COJIU JTsI JIEUEHUsSI PaKa.

CormacHo 3TOMy acmeKkTy H300pEeTeHUs] MpPeUIOKEeH Crnocod MpoayIUpOBAHHS
NPOTUBOPAKOBOrOo 3(deKTa y TEIUIOKPOBHOTO JKHUBOTHOTO, TAaKOrO KaK YeJIOBEK,
HY>KJAIOIIerocss B TaKOM JIEYeHHH, BKJIIOUANOIMUN BBEACHHE YKa3aHHOMY JKUBOTHOMY
s¢dexTuBHOrOo Kodmuectsa coexuHeHus ¢opmyasl (I) wm ero ¢QapmaneBTuuecku
NpUEeMJIEMON COJIH, KaK OMNPEAENIeHO 3/1eCh.

CornacHo AOMOJHHUTENBHOMY AaCMEKTy H300pETEeHHs! MPEUIOKEH Crocod JedeHus
YeJIOBEeKa, CTPAAoLIero 3a00neBaHUEM, TIPH KOTOPOM OnaronpusiTHO nHruonposanne LS8R
EGFR mytanTa w/umn T790M EGFR myTanTa W/nnu akTHBUPYIOIIETO MyTaHTa C JeJIeLeH B
5K30He 19, BKIIOUAOIIMKA CTAAMHM BBEACHUS CYOBEKTY, HYXXIAKOLIEMyCsl B 3TOM,

TepaneBTruecku 3 PekTHBHOrO KommvyecTBa coequHeHus popmyinl (I), kKak OHO OmpeneneHo
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BBILIE, WK €ro (papManeBTUUECKU MPpUEeMIIEMOH cosd. B omHOM BOruomeHnn n300peTeHus
3a0oneBanue, npu KotopoMm OnarompusitHo uaruOuposanue L858R EGFR myranta w/nnm
T790M EGFR wMyTtadTta WWium akTHBHPYIOLIEr0O MyTaHTa ¢ JAelenued B 3Kk30He 19,
npeaCTaBisieT OO0 pak.

B mo0oM 13 acriekToB MIIM BOTUIOIIEHHH, YIIOMSHYTHIX B JAHHOM ONMHCAHUH, TTE PaK
YIIOMUHAETCs B OOIEM CMBICTIE, YKa3aHHBIN pak MOKET ObITh BHIOpAH M3 paka SUYHUKA, paKa
LIEHKU MaTKH, KOJIOPEKTAJIbHOTO Paka, paka rpyaH, paka MOIKeNTyA0YHON JKeJe3bl, TJIMOMBI,
rIHOONACTOMBI, MENAHOMBI, pakKa TIPEeNCTaTeIbHON JKene3bl, JeHko3a, JUM(OMBEI,
HEXOKKMHCKON JIUM(OMBI, paka >KeJyJlKa, paka JErKoro, rernaToLeNIIOIAPHOrO paka, paka
JKeJTyIKa, CTPOMAJIbHOHN OmyxoJu kennyaodHo-kummednoro tpakra (GIST), paka muroBunHON
JKeNe3bl, paka >KEeMYHbIX IPOTOKOB, PaKa OSHAOMETPHs, paka IMOYKH, AaHAMJIACTHYECKON
KPYTHOKJIETOYHOH JHUM(OMBI, OCTPOro MHeJouaHoro eiikoza (AML), MHOXeCTBEHHOM
MHEJIOMBI, METAHOMBI U ME30TEJINOMBI.

B mo60M 13 acnekToB MM BOILUIOLIEHUI N300peTeHus, Tie Pak YIIOMUHAETCS B 00IIeM
CMBICJIE, MOTYT ObITh IPUMEHUMBI CJIEAY FOIIHE BOTUIOLIECHHSL.

B 0oHOM BOIUIOIIEHUH pak MpeACTaBIIseT COOOH pak SUYHUKA.

B ogHOM BOIUIOIIEHNH paK MPEACTABIISAET COOOM paK IIEHKH MATKH.

B ogHOM BOTLIOIIEHNHN paK MPEACTABIISET COOOM KOJOPEKTaTbHbIN Pak.

B onHOM BOMUIOIIEHHH PaK MPEACTABISET COOO pak rpyam.

B onHOM BOMUIOIEHHH PaK MPEACTABISAET COOOM paK MOMKENYTOUHON HKEJIe3bL.

B onHOM BOMUIOIEHHH PaK MPEACTABISAET COOOH TITHOMY .

B ogHOM BOMUIOIIEHNH paK MPEACTABIISET COOOM MIMOOIACTOMY .

B onHOM BOMUIOIIEHHH paK MPECTaBIISET COOOI MeTaHOMY .

B onHOM BOMUIOIIEHHH paK MPECTABISAET COOOH paK MPenCTaTeIbHOMN JKEeIe3bl.

B ogHOM BOMUIOIIEHNN paK MPEACTABIISIET COOOM JICHKO3.

B ogHOM BOTUIOIIEHNH paK MPEACTaBIseT COOoi Tumdomy.

B onHOM BOMUIOIIEHHH paK MPEACTABISET COOOH HEXOKKUHCKYO JTHM(POMY .

B onHOM BOTUIOIIEHHH paK MPECTABIISET COOOH pak JKeyaKa.

B onHOM BOMUIOIEHHH paK MPEACTABISET COOOH pakK JIETKOro.

B onHOM BOTUIOIIEHHH PaK MPENCTABISAET COO0H HEMENKOKIETOUYHBIN PaK JETKOTO.

B ogHOM BOTUIOIIEHNN paK MPEACTABIISIET COOOM renaToLEIUTIOJISIPHBIN pak.

B onHOM BOMUIOIEHNH paK MPENCTaBIISIET COOOM KNy TOUHBIN PakK.
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B ogHOM BOMUIOIIEHNH pak MPENCTABISAET COOOH CTPOMANIBHYIO OIMYXOJIb XKEJy JOYHO-
kumeuHoro tpakra (GIST).

B onHOM BOmUIIOIEHNH paK MPEACTaBIsAET COOOM paKk MIUTOBUAHOMN JKeJIe3bl.

B onHOM BomuTOIEHNH paK MPEACTABIAET COOOH paK JKEITYHBIX MMPOTOKOB.

B onHOM BOMUIOIIEHNH paK MPEACTaBIIsAET COOOM paK SHAOMETPHSI.

B ogHOM BOTUIOIIEHNHN pak MPEACTABIISIET COOOM paK MOYKH.

B oxgHOM BOmUTOmeHNH pak npeacTaBisieT COOOH aHATUIACTHYECKY IO KPY THOKJIETOUYHYIO
mmMpomy.

B oxHOM BOMIIOIMEHNY pak MPeACTaBisieT COO0M OCTPBIM MUETOUAHBIH Jieliko3 (AML).

B onHOM BomIOLIEHUH PaK MPEACTABIAET COO0N MHOKECTBEHHYIO MUEJIOMY .

B onHOM BOMUIOLIEHHH PaK MPEACTABISET COO0I MeTaHOMY .

B 01HOM BOMIOIIEHUH PaK MPEACTaBIISAET COOOH ME30TENOMY.

IIpoTBOpakoBOe Jieu€HHE, OINMCAHHOE BBIIIE, MOXKHO IPUMEHSTh B KauecTBE
eIMHCTBEHHOW Tepamnuy, JUOO OHO MOXKET BKJIIOYATh, B JONOJHEHHE K COEIUHEHHUIO I10
M300pETeHNIO, TPAAMLIMOHHOE XUPYPrHYeCKOe BMELIATEeNbCTBO, WM PAaJUOTEPAIUIO, WIH
XUMHOTEPANHO, WM HMMYHOTepamuio. Takas XMMHOTEpAmnusi MOXKET ObITb BBEIEHA
napajieNIbHO, OTHOBPEMEHHO, TIOCJIEIOBATEIBHO TN PA3/ICIIbHO C JICUEHUEM COSTMHEHHEM 110
U300pETEHHI0O M MOXKET BKJIFOYATh OOUH WM OOjiee areHTOB W3 CJEAYIOIIUX KaTeropwi
MPOTHUBOOIYXOJIEBBIX AT€HTOB:

(1) anTHUnposmdepaTHBHBIE/TIPOTUBOOIYXOJIEBbIE JICKAPCTBEHHBIE CPENCTBA M HX
KOMOWHAIIMY, IPUMEHSIEMbIE B MEMLIMHCKOW OHKOJIOTHH, TAKHE KAaK aJIKMJIHPYIOIIUE areHThl
(Hampumep, I[MC-TJIATHHA, OKCAJHIUIATHH, KapOoruiatuH, uukiodpochamun, XIOPMETHH,
mendanaH, XxJgopaMOymi, OycynbdaH, TEeMO30JIaAMUI] U HUITPO3OMOYEBUHBI ), AHTUMETAOOJTUTHI
(Hampumep, reMuUTaOMH B aHTU(ONATHI, TAKUE KaK (PTOPIUPUMUANHBI THIA S-PTOpypanmia
u Tteradypa, PaITUTPEKCED, METOTPEKCAT, LUTO3MHAPAOMHO3MA W T'HIPOKCUMOYEBHHA),
NPOTUBOOIYXOJIEBbIE AHTHOMOTUKM (HANpUMep, AHTPALUKIMHBI THIA aJpPHAMULIMHA,
OneoMuUIHA, TOKCOPY OUIIMHA, Aay HOMULIMHA, STHPYOUIMHA, HaapyOounrHa, MutoMuuHa-C,
JaKTHHOMHLIMHA ¥ MUTPAMULIHA); aHTUMHTOTUYECKHE areHThl (HAlpUMEp, BUHKAAIKAJIOHU b
TUNIAa BUHKPUCTHHA, BUHOJIACTHHA, BHHIE3WHA M BHHOPEIOWHA M TAKCOMJBI THIIA TaKCOJa M
TAKCOT€pa W HWHTHOMTOPBI TOJIOKWHA3bl), U MHTHOUTOPBI TOIMOHM30MeEpasbl (Hampumep,
SMUNOAOPMIIOTOKCHHBl THIA STOMO3WAA W TEHWIO3WAA, aMCAaKpHUHA, TOMOTEKaHa W

KaMITOTELINHA);
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(2) uMTOCTaTUYECKUE AreHThbI, TaKWE KaK aHTUICTPOTEHBbI (Hampumep TamokcupeH,
dynsectpant, Topemuden, pajokcudeH, AposokcupeH U HOMOKCH(]EH), aHTHAHAPOTEHBI
(Harmpumep OuwkanmyTamuz, (ayTaMuz, HUIYTAMUA M KHIIPOTEPOHA aLeTaT), aHTarOHUCTHI
punusuHr-paxTopa morenHusupyromero ropmona (LHRH) nimn aronnctst LHRH (Hanpumep
rO3epeNivH, JelnpopennH u OycCepesuH), MPOrecCTOreHnl (HampHUMep MerecTpojia arerar),
UHTUOUTOPBI apomarasbl (HAlPUMEpP AaHACTPO30J, JIETPO3OJ, BOPA30Jd U HKCEMECTaH) U
UHTUOUTOPBI SO-peayKTa3bl, TaKUe Kak (PUHACTEPUL;

(3) anTH-UHBAa3UBHBIE Ar€HTHI (HAIIpHIMep HHTHOUTOPBI CEMENCTBA C-Src-KuHa3 Tuna 4-
(6-x710p-2,3-METHIIEHANOKCUAHUIIMHO))- 7-[2-(4-MeTunnunepasuH- 1 -1 )3Tokcu|-5-
TeTparuaponupan-4-niokcuxuHazonuHa [AZDO0530 (capakatunu®), WOO01/94341], N-(2-
XJ0p-6-MeTmidenun )-2-{ 6-[4-(2-ruapoKCUI T )IHNePa3UH- | -1 |-2-MeTHINMUPUMHUTUH-4-
WJIAMUHO } THa30J1-5-kapOokcamuaa (nacatunud, BMS-354825; J. Med. Chem., 2004, 47, 6658-
6661) u 6ocytnan6® (SKI-606), 1 MHrHOMTOPHI METAJUIONPOTEHMHA3bl THUIIA MapUMAacTaTa,
MHTHOUTOPBI (PYHKLUH YPOKHHA3HBIX PELIENTOPOB AKTUBATOPOB IJIA3MUHOT€HA MJIM AHTHUTENA
K TernapaHase),

(4) naruburops! GyHKLMH (GakTopa POCTa: HANPUMEP, TAKHE MHIMOUTOPBI BKIIOYAIOT
aHTHTeNa K (pakTOpaM pocTa U aHTUTENA K perentopam (pakropa pocta (Harnpumep, aHTH-erbB2
antuteno tpactysymad [Herceptin™], antu-EGFR antuteno mamutymymab, aHTH-erbBl
antuteno nerykcumad [Erbitux, C225] u mobble aHTUTENA K (PaKTOpaM pocTa U peLenTopam
dakropa pocra, packpbiThie Stern ef al. Critical reviews in oncology/haematology, 2005, Vol.
54, pp11-29); Takue UHrUOUTOPBI TAKKE BKIIOYAKOT HHTHOUTOPBI THPO3UHKUHA3BI, HATIPUMED
UHTUOUTOPBI CEMEHCTBAa 3MUAEPMaNbHOrO (akTopa pocTa (HampuMep, HHTHOUTOPBI
tupo3uHkuHa3el cemerictea EGFR, Takme kak N-(3-xmop-4-¢Topdenun)-7-meTokcu-6-(3-
MOP(OTMHOMPOTIOKCH )XUHA30IHH-4-aMUH (redputnand, ZD1839), N-(3-atuHundennn)-6,7-
O6uc(2-MeTOKCUITOKCH )XHHA30MMH-4-aMuH  (3psiotunu®, OSI-774) u  6-akpunmamuno-N-(3-
xjop-4-propdennin)-7-(3-mopdomunonponokcn)-xunHazonuH-4-amuH (CI 1033), uHruOuTOpHI
erbB2 TUpPO3WHKMHA3bI, TaKWe KaK JamaTUHUO), WHTHOUTOPHI ceMmeicTBa (HPaKTOPOB pPOCTa
renaTolUTOB, WHIHOUTOPBI HWHCYJMHOBOTO CceMeiicTBa (PakTOpPOB pOCTa, HHTHOUTOPHI
ceMeiicTBa TpOMOOLMTAPHBIX (HAKTOPOB POCTA, TAKHEe KaK MMATUHUO WU HUJIOTUHUO
(AMN107); nHrHOUTOPBI CEPUH/TPEOHUHKNHA3 (HAIPUMEpP, HHIUOUTOPBI Mepenadn CUrHaia
Ras/Raf, takue xax mHruOuTOph! hapuesunrpanchepasnl, Hampumep copadenud (BAY 43-
9006), Tunmudapuud (R115777) u nonadpapuud (SCHO66336)), MHTHOUTOPHI Iepenayn CUrHaia

yepe3 MEK- n/umn AKT-knHa3el, ”HrUOUTOPHI c-Kit, ”HrHOUTOPHI abl-KMHA3BI, HHTHOUTOPHI
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PI3-kunHa3er, waruburopsl Plt3-kmnrasel, uarudutoper CSF-1R-kunras3er, wHruduroper IGF
peuenTopHoil (MHCYJNUHOMONOOHBIH (PakTOp poOCTa) KUHA3bl, MHTHOUTOPBI aurora-KuHa3bl
(mampumep AZD1152, PH739358, VX-680, MLN8054, R763, MP235, MP529, VX-528 u
AX39459) u uHruOWTOpPH IMKJIMH-3aBUCHUMON KuHa3bl, Takue kak CDK2 w/mmm CDK4
UHTUOUTOPHI,

(5) aHTHAHTHOTE€HHbIE areHThl, TAKHE KaK areHThbl, KOTOPble MHTHMOUPYIOT 3((EeKThI
COCYZUCTOrO HHAOTEIHAIBHOrO (pakTopa pocra [HampuMep, aHTUTENO MPOTHB COCYIUCTOTO
SHAOTeNHanbHOro (aktopa pocta Oesaimsymad [Avastin™] u, Hanmpumep, HHTHOUTOP
tuposunkuHa3bl VEGF-peuenTopa, Takue kak Bannetanud (ZD6474), satananud (PTK787),
cynutnHuo (SU11248), akcutunud (AG-013736), nazonanud (GW 786034) u 4-(4-drop-2-
METUJIMHIOJ-5-UIIOKCH)-6-MeTOKCH-7 -(3-nupponuans- 1 -unnponokcu)xunazonut (AZD2171,
ITpumep 240 B 3asiBke WO 00/47212), coenuHeHus, TaKhu€ KaK COETUHEHMs, PACKPBIThIE B
nyOIMKaLUsIX MEXKIyHapoAHbIX 3asB0K WO 97/22596, WO 97/30035, WO 97/32856 u WO
98/13354), m coenuHeHHWs C APYTMMU MEXaHHU3MaMU NEeHCTBHs (HAampumep, JHMHOMUI,
MHTHOUTOPBI (PYHKLUH (V33 MHTErPUHA U aHTHOCTATHH);

(6) cocynomnoBpeskaaronue areHThl, Takue kak KomOperactatnH A4 U COeIMHEHUS,
pacKphITbIe B MyONMKALMSAX MEKAyHApOnmHbIX 3asBok WO 99/02166, WO 00/40529, WO
00/41669, WO 01/92224, WO 02/04434 u WO 02/08213;

(7) aHTaroHMcT penentopa SHAOTENWHA, Hampumep 3uboTeHTaH (ZD4054) wnum
aTPaceHTaH,

(8) aHTHCMBICIIOBBIE Tepanuy, HAMPUMEpP TaKHe, KOTOPbIE HANPABJICHBI HA MUIICHH,
niepevuciieHHble Bbilre, Takue kak [SIS 2503, antucmeiciioBas anti-ras;

(9) momxonpl TeHHOH Tepamuu, BKJIOYAs, HAMpPUMeEp, MOAXOIAbI JUI 3aMELICHHs
abeppaHTHBIX I€HOB, TAaKUX Kak abeppaHTHbIil pS3, miu abeppanTHbiii BRCA1 mmu BRCA2,
noaxonsl GDEPT (ren-HampaBieHHas (pepMeHT-IpOJieKapCTBEHHAs Tepamusi), TaKhe Kak
MOAXONbI, WCHOJB3YIOIHE IUTO3MHACAMHHA3Yy, THMUAMNHKHHA3Y WIH OaKTepHaIbHBINA
(bepMeHT HUTPOpenyKTady, H TOAXONbl YBEJIHUYEHHUs TOJEPAHTHOCTH TALUEHTa K
XUMHOTEpAMd WM  PaguoOTepaniy, TaKue Kak TeHHas Tepamnusi MHOKECTBEHHOM
JIEKapCTBEHHON YCTOMYUBOCTH; U

(10) MMMYHHOTEpANEeBTUYECKUE TTOAXOIBL, BKIIFOYAs, HAMPHUMEP, €X-ViVOo H in-vivo
MOAXONBbI JJIsl YBEJNMYEHUs] UMMYHOTE€HHOCTH OMYXOJIEBBIX KJIETOK MAIMEeHTa, TaKHe Kak
TpaHC(heKIus [MTOKMHAMH, TAaKNMU Kak UWHTEpJNEHKWH 2, WHTepJeWkuH 4 wuim

IPaHyJIOLUTAPHO-MaKpo(dareanpbHblii  KOJIOHHECTUMYJIHPYIOMUA  (akTop, MOAXONBI IS
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yYMEHbLICHHs1 aHepTUn T-KIETOK, MOAXObI, HCIIONB3YIOIINE TPaHCHULIMPOBAaHHBIE UIMMYHHbIE
KJIETKH, Takue Kak LUTOKWH-TPAHC(HULUMPOBAHHbIE JEHAPUTHbIE KIIETKH, TOAXOIBL,
UCTIONB3YIOINE LIUTOKMH-TPAHC(PHUIUPOBAHHBIE OIyXOJIEBbIE KJIETOYHBIE JIMHUH, MOAXOIBL,
UCTIONB3YIOINE  AHTU-UJUOTUIMYECKHE aHTHUTENA, MOAXOAbl K CHIDKEHHIO (YHKIHU
UMMYHOCYTIDECCUBHBIX ~ KJIETOK, TaKUX KakK peryJaTopHble T-KJIE€TKH, MHUEJOHIHBIE
cympeccopHble kinerku win IDO  (uHmonamuH-2,3,-1€30KCUT€HA3a)-3KCIIPECCUPYIOIINE
JOEHIPUTHBIE KIETKH, M TMOJXOMbIL, HCIIOJB3YIOIINE BAKIMHBI MPOTHUB pPaka, COCTOSIIUE U3
OeIKOB MJIM NMENTUAOB, UMEIOLINX IPOUCXOKIEHUE U3 OIyXO0JI€aCCOLIMUPOBAHHBIX AHTUI€HOB,
takux kak NY-ESO-1, MAGE-3, WT1 unu Her2/neu.

Takum oOpa3oM, B  JONOJHUTENBHOM acleKkTe H300pEeTeHUs  MpeaJioKeH
bapMarieBTUUECKUI TPOAYKT, conepkamuii coenunenue popmysl (I), kak ornpeneneHo Bhille,
1 JIOTIOJIHUTEIbHOE TIPOTUBOOIYXOJIEBOE BELIECTBO, KaK OINPEENIEHO BhILIE, 111 COBMECTHOTO
JICUEHUs paKa.

B Ttakom acniekte n3o0perenust npeiokeH GpapMaleBTUYeCKUi IPOAY KT, COeP AT
coenuHenue Gopmyiel (I) wim ero ¢papManeBTHUECKH IPUEMIIEMYIO COJIb, KaK ONpPEIeSIeHO
BBILIIE, W JAONOJHUTENBbHOE MPOTUBOOIYXOJIEBOE BEIIECTBO, KAaK ONPENENeHO BbIIIE, MJIs
COBMECTHOTO JICUEHUS paKa.

B nanHOM ommcaHuu, KOrja TEPMHUH “‘COBMECTHOE JIeUeHHE UCIIONB3YIOT CO CChLIKOMN
Ha KOMOWMHUpPOBAHHOE JIEUEHHE, CJIEAyeT IOHMMAaTh, YTO O5TO MOXKET OTHOCHTBCS K
OIHOBPEMEHHOMY, pPa3IelbHOMY WJH TOCJIENOBaTebHOMY BBeneHuro. CChUTKM Ha
“COBMECTHOE BBEIEHHE CIIeNyeT WHTEPIPETHPOBATh AHAJOTHYHBIM 0Opa3oM. B omgHOM
acriekre n300peTeHusl “COBMECTHOE JIeYeHHe OTHOCUTCSI K OTHOBPEMEHHOMY BBeIEHHUI0. B
OPYTOM acrekTe u300peTeHus “COBMECTHOE JieueHHe OTHOCHUTCS K Pa3[eIbHOMY BBEIEHUIO.
B eme ogHOM acrniekte U300peTeHHs “COBMECTHOE JIEYeHHE OTHOCHTCS K IOCIIEI0BATEIEHOMY
BBeeHNI0. Korza BBeieHNE SBISIETCS TOCIIEIOBATEIbHBIM WIIH Pa3/IeIbHBIM, BPEMS BBIIEPKKH
nepea BBEIEHHEM BTOPOrO KOMIIOHEHTAa HE AOJUKHO OBITh TaKWM, YTOOBI yTPaYHBAJIOCH
npeuMyIecTBo 3¢¢ekra, BO3HUKAIOIIEe B pe3yJsbTare NMPUMEHeHHs KoMOumHanmu. Takum
00paszom, B OJJHOM BOIUIOLIEHUH MOCIENOBATEIbHOE BBEIEHHE BKIJIIOYAET BBEICHUE KAJKIAOTO
KOMITOHEHTa KOMOMHALIMY B Te4eHue neproaa 11 cytok. B apyrom BomiomeHnn 3ToT nepuos
cocrasisieT 10 cyTok. B eme ogHOM BOIUIOIIEHMM 3TOT NEPUOJ COCTABIsET 9 CyTOK. B erme
OJHOM BOIUIOLIEHHH 3TOT MEPUOJ COCTaBJIsIET 8 CyTOK. B eme ogHOM BOIUIOMIEHHH 3TOT
NIePUOJ COCTABJISIET 7 CYTOK. B ere 0fHOM BOIUIOIIEHUH 3TOT NEPUOJ] COCTABISIET 6 CyTOK. B

€€ OAHOM BOIUIOIICHHUU 3TOT NEPUOA COCTABIIACT 5 CYTOK. B eme ogHOM BOILIOIIEHHH 3TOT
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NEpUOJ COCTaBJIsIeT 4 CYTOK. B ellle 01HOM BOIIOIEHUH 3TOT NMEPUOA COCTaBIsIeT 3 cyTok. B
elle OJHOM BOILIOLIEHUH 3TOT NMEPHUOA COCTABISAET 2 CYTOK. B ellle 01HOM BOIUIOLIEHUH 3TOT
NEepUOJ COCTaBIsIeT 24 Jaca. B eme oAHOM BOIUIOIIEHUH 3TOT NEPHUOA COCTaBJIsAET 12 4acos.

Takum o00Opa3oM, B OIHOM BOIUIOIIEHHH H300PETEHHs MPEIJIOKEHO IMPHMEHEHHE
coequHenus: Gopmyel (I) wim ero papmMareBTHUECKH IPUEMIIEMON COJTH, KaK OMPEIEIeHO B
JAHHOM OIMCAHUH, U JOMOJHUTEIBbHOIO MPOTHUBOOIYXOJEBOIO BEIIECTBA AJII COBMECTHOIO
JIeUEHUs paKa.

B onHOM BoOmIOLIEHNN M300pETEHNS IPEAIOKEHO PUMEHEHUE COSTUHEHUS (POPMY JIbI
(I) umu ero ¢apmaneBTHUECKH MPUEMIIEMOH COJIM, KaK ONpPENEeIeHO B TaHHOM OIUCAHHUH, U
JOTIOJIHUTENBHOIO MPOTUBOOIYXOJIEBOrO BELIECTBA AJII ONHOBPEMEHHOI'O, Pa3ieIbHOIO WU
MOCJIEAOBATENBHOIO JICUEHUS PaKa.

B oaHOM BOMJIOIIEHMM TPEUIOKEH CHOcod MPOAYLHPOBAHKS HPOTUBOPAKOBOIO
s¢dexra y TemIOKPOBHOTO KMBOTHOTO, TAKOTO KaK YEJIOBEK, KOTOPBIH HYJKIAeTCs B TAKOM
JICUSHHH, BKITIOYAIO NI BBEACHUE YKa3aHHOMY JKUBOTHOMY coenuHenus hopmyisl (I) um ero
(apmaueBTHYECKM TIPHEMJIEMOH COJNM W COBMECTHOE BBEIEHHE JOIOJHUTEBHOTO
MPOTHUBOOIYXO0JIEBOTO BEILIECTBA YKAa3aHHOMY >KUBOTHOMY, TIJleé KOJIMYECTBA COEIUHEHHS
dopmynsl (I) wmnm ero QapmaueBTU4eCKH MPHUEMIEMOH COJNM M JOMOJHHUTEIbHOTO
MPOTUBOOIYXOJIEBOTO ~ BELIECTBA  SIBJSIFOTCSI B COBOKYMHOCTH — 3(P(PEKTUBHBIMH B
NPOIYLIMPOBAHUH MPOTHBOPAKOBOTO dpdekTa.

B onHOM BOMJIOLIEHMH TPEANIONKEH CHoco0 MPOAYLUPOBAHHS MPOTHBOPAKOBOTO
s¢dekTa y TEIIOKPOBHOTO JKUBOTHOTO, TAKOTO KaK YEJIOBEK, KOTOPBIH HYJKAAETCSl B TAKOM
JICUSHHH, BKITIOYAIOIIUI BBEACHNE YKa3aHHOMY JKUBOTHOMY coenuHenus popmyisl (I) nim ero
(apMareBTHYECKH PUEMJIEMOH COJIM M OTHOBPEMEHHOE, Pa3iesIbHOE HITH MOCIEI0BATEIbHOE
BBEJIEHHE JOMOJHUTEIBHOIO MPOTUBOOIYXOJEBOrO BELIECTBA YKA3aHHOMY JXMBOTHOMY, €
konmuecTBa coenuHeHust Gopmyisl (I) wim ero ¢gapManeBTHYECKH NPHEMIIEMONH COJH U
JOTIOJIHUTENBHOTO  MPOTHUBOOINYXOJEBOTO  BEIIeCTBa  SIBJSIIOTCSI B COBOKYIHOCTHU
3¢ EKTUBHBIMU B POAYLIUPOBAHUH MIPOTUBOPAKOBOTO (deKTa.

Ilpy W3rOTOBIICEHUM JIEKAPCTBEHHBIX KOMIIO3ULMNA BaXKHOW ISl JIEKAPCTBEHHOIO
BEIeCcTBa SBJsieTcsl (opMa, B KOTOPOH OHO MOXET ObITh yAOOHBIM 00pazoM 00paboTaHO U
nepepaboTaHo. ITO ABISETCS BAXKHBIM HE TOJBKO C TOUKH 3PEHUS IPOBENEHUSI TPOMBILILIEHHO
NPUEMIIEMOTO CIToco0a MPOU3BOACTBA, HO U C TOYKU 3PEHHS MOCJIEAYIOMEro MPOU3BOACTBA
bapMareBTHYECKUX MPenapaToB (HampuMep MepOpabHbBIX JIEKAPCTBEHHBIX (POPM, TAKUX KaK

TaOJETKH), COAEPIKAIINX AKTUBHOE COCTUHEHUE.
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Paznuunble pu3zndeckre CBOMCTBA KPUCTALNTMUECKUX (POPM OTHOCUTENBHO APYT APYyTra
U OTHOCHUTEJIbHO HEKPUCTAJUTMYECKOTO COCTOSIHUSI MOTYT OKa3bIBaTh 3HAUUTENIbHOE BIIHMSHUE
Ha XUMHUYECKYI0 U (papManeBTH4IeCKy0 00paboTKy COeaMHEHUs, OCOOEHHO KOTa COETUHEHNE
TOTOBSIT WJIH HCTIONB3YIOT B MIPOMBILIIEHHOM MacITaoe.

Kpome TOro, B M3rOTOBJICHMH MEPOPATBHBIX JIEKAPCTBEHHBIX KOMITO3HMLIUI BaskKHO,
4TOOBI TOCTOBEPHBIH M BOCHPOU3BOAUMBIN NMPO(UIb KOHLEHTPALMH JIEKApCTBA B IJIa3Me
JOCTHUTaJICs MOCJe BBEeNEHHs manueHty. BapunadenbHocTh mpodusa abcopOuum exkapcTsa y
Pa3HBIX MAIIMEHTOB B JKeJy AKe, KUIIEUYHHKE WM KPOBOTOKE MOJKET BJIUSTh HA O€30MaCHOCTh U
3¢ (HeKTUBHOCTD JIeKapCTBa.

Xumuueckasi CTaOMIbHOCTD, CTAOMJIBHOCTD B TBEPAOM COCTOSIHUU U “CPOK MOJHOCTH
AKTHBHBIX WHIPEIMEHTOB TAKXKe SIBJIAIOTCS Ou€Hb BaKHbIMU (pakropammu. JlekapcTBeHHOE
BEIIECTBO M COIEpXKALIME ero KOMIIO3MLUH JOJUKHBI OBITh CIIOCOOHBI COXPAaHATH
5 PEeKTUBHOCTD B TEUEHUE MPUEMIIEMBIX NIEPHUOZOB BpEMEHH 0e3 CyIeCTBEHHOrO M3MEHEHHUS
(PMBUKO-XUMHYECKHUX XapPaKTEPUCTHK AKTUBHOTO KOMIIOHEHTa (HAIpUMeEp, ero XUMHYECKOTO
COCTaBa, IUIOTHOCTH, TUIPOCKOMUYHOCTH U PACTBOPUMOCTH).

Bonee TOro, BaxHBIM SIBIISIETCS] CIIOCOOHOCTH MPEUIOKUTD JIEKAPCTBEHHOE CPENCTBO B
¢dopme, KOTOpas SIBIAETCS KaK MOXKHO 00Jiee XMMUUECKH YHCTOH.

Amop¢Hble MaTepHajabl MOTYT TMPEACTABJIATh MPOOJEMbl B 3TOM OTHOIICHHH.
Hanpumep, Takue wmarepuanbl, Kak MNPaBUJIO, CIOXKHBI B 00pabOTKE W HM3TOTOBJICHUH,
NPOSIBJIIFOT HEOCTOBEPHYID PACTBOPUMOCTb M, KaK 4YacTO OOHAPYKUBAKOT, SIBJISFOTCS
HeCTaOWIbHBIMHU U XUMHYECKHU 3aTrPSI3HEHHBIMH.

Crnenpanucty B JaHHOM OOJIACTH MOHSATHO, YTO €CJIU JIEKAPCTBEHHOE CPEACTBO MOXKET
OBITB JIETKO MOJIyYEHO B CTAOMIIBHON KPUCTAJUTHYECKOH (hOpMe, BBIIIEY TOMSIHY ThI€ ITPOOJIEMBI
MOTYT OBITh PELICHBI.

Takum 00pa3oM, B M3TOTOBJICHHH MPOMBILLJIEHHO MPUTOIHBIX U (hapMalleBTHUECKH
NPUEMJIEMbIX JIEKAPCTBEHHBIX KOMIIO3ULMH, BAYKHO MPEJIOKHTh, TaM IJI€ 3TO BO3MOKHO,
JIEKapCTBEHHOE CPEACTBO B KPUCTAJTUUECKON U CTa0MIIBHON opme.

Crnenyer oTMeTHTh, OHAKO, YTO 3Ta IeNIb HE BCErna IOCTHXKHMA. JefiCTBUTENBHO,
OOBIYHO HEBO3MOJKHO MpPEACKa3aTh, UCXOAS TOJBKO JIMIIb M3 MOJIEKYJSIPHOH CTPYKTYpBI,
KakuM OyJeT MoBeieHNe COeANHEHHsI TIPU KPUCTAJUTH3ALH, HU caMoro 1o cede, Hu B hopme
COJIM. DTO MOKET OBITh OMPENEJIEHO TOJIBKO SMITUPHUYECKH.

B nomonHuTeNsHOM acniekTe N300pETeHUsT HEKOTOPBIE COENUHEHHS U MX COJIU MOTYT

OBITH TONy4YeHBl B KPUCTAUTMYECKUX (opMax. DTH KpHUCTALUTHUECKue (popMbl MOTYT OBITH
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OXapaKTepU30BaHbI KaK KOHKpeTHbIe noiumMopdubie Gopmel. Korna roBopsit, 4to HacTosiee
M300peTEeHNe OTHOCUTCS K KPUCTAJUINYECKOH (hopMe, CTeTeHb KPUCTAIUTMIHOCTH COCTABIISET
NPEATIOUTUTENBEHO Oonee ueM npumepHo 60%, Oonee MpennoYTHTENbHO Ooiee YeM MPUMEPHO
80%, mpeanoututensHO Oosee yem mpumepHo 90% u Oosee mpeanodTUTENBHO Oosee uem
npumepHo 95%. Hanbonee npeanoyTHTENbHO CTENEHb KPUCTAJUIMYHOCTU COCTaBIIAET Ooee
4yeM npumepHo 98%.

KonkperHble TBepable (OPMBI, OMHCAHHbIE 3/1€Ch, MPOSBIAIOT KAPTUHBI AU(paKiIuu
PEHTTeHOBCKUX Jy4ell Ha TMOpOIIKE MO CYLIeCTBY TakKue K€, KaK KapTHHbI Audpaxiuu
PEHTTeHOBCKUX JIy4el Ha MOpOIIKe, MMOKa3aHHble Ha DPuUrypax, ¥ UMEIOT WHIUBHIYAJTbHbIE
3HAQYEHMsI 2-TeTa, Kak moka3aHo B Tabimuax, BKIIOYEHHBIX B AaHHOe omucaHue. Crenyer
NOHMMAaTh, YTO 3HAYEHUS 2-TeTa KapTHHbI AU(PPAKLUN PEHTTEHOBCKUX JIydel Ha MOPOLIKE
MOTYT CJIerka BapbUpPOBATh B 3aBUCHMOCTH OT 00OPYIOBAHHUS MJIM B 3aBHCUMOCTH OT 00pasia,
Y TaKUe 3aIMCAHHbIC 3HAUEHHS He CIIeAyeT UHTEPIPETHPOBATh KaK a0COIOTHBIE.

H3BecTHO, YTO MOXKET OBbITh MOJy4YeHa KapTHHA AU(PPAKLUN PEHTTEHOBCKUX JIy4del Ha
NOpPOIIKE, MMEIoINasi OAHy Win Oosee OmMMOOK H3MEpeHHs B 3aBHCUMOCTH OT YCJIOBHUH
n3MepeHns (TaKUX KaK HUCIIONb3yeMoe 000OpyaoBaHKe Wi ammapartypa). Hanpumep, B nenom
U3BECTHO, YTO MHTEHCUBHOCTU B KapTHHE MU(PPAKIMU PEHTICHOBCKUX JIy4eH Ha IOPOLIKE
MOTYT OTKJIOHSTBCS B 3aBHCHMOCTH OT YCIOBHH H3MepeHus. Takum oOpaszom, cienyer
MIOHUMATb, YTO TBEpPbIe (HOPMBI [0 HACTOSIIEMY H300PETEHHIO HE OrPAHUYEHBI KPUCTAJIIAMY,
KOTOpbIE Jal0T KapTHHbI AU(PAKIUK PEHTTEHOBCKUX JIyueil Ha MOpPOIIKE, HIACHTHYHbBIE
KapTHHAM AU pPaKLHK PEHTT€HOBCKUX JIy4eil Ha MOPOLIKe, MOKa3aHHbIM Ha Purypax, u odbie
KPUCTAJUTBL, AAOLIKE KAPTUHBI AHU(PAKIIMH PEHTTEHOBCKHUX JIy4el Ha MOPOLIKE IO CYIIECTBY
TaKHe jke, KaK Te, KOTOpbIe MOKa3aHbl Ha PUrypax, BXOIASIT B 00beM HACTOSILIETO H300pEeTEHHS.
Crnenuamuct B OOJNACTH PEHTTEHOBCKOH TMOPOIIKOBOM AH(PPAKIUH CIIOCOOEH OLICHUTh
CXOJICTBO IO CYLIECTBY KapTHH AUPPAKLUKN PEHTTEHOBCKHUX JIy4eil Ha MOPOIIKE.

CrenanucThl B 00J1aCTH PEHTTEHOBCKOHW MOPOIIKOBOH TU(PPAKINN IOHAUMAIOT, YTO Ha
OTHOCHTEJIbHYI0 HMHTEHCHBHOCTh MHKOB MOTYT BJIMSITb, HANPUMEp, pa3Mep 3epeH Bbie 30
MKM, a TaKKe HEYHHUTAPHbIE COOTHOLICHHS, KOTOpble MOTYT BJHATH Ha aHAJIU3 OOpa3LOB.
CrniennanucThbl TaK)Ke MOHUMAIOT, YTO Ha TO3ULIMIO OTPAKEHUI MOKET BJIMSITb TOYHAsI BBICOTA,
Ha KOTOpPYrH oOpasell yCTaHABIMBAIOT B Au(pPaKTOMETp, a Takke KaauOpOBKa HYyJIS
mudpakTomerpa. [IMOCKOCTHOCTh MOBEPXHOCTH 00pasLia TAKKE MOXKET OKa3bIBATh HEOOJBIIOE
BiusiHue. [1o3ToMy mpencTaBiisieMble JaHHbIE KAPTUH AU(PPAKLUK HE CIEAyeT BOCTIPHHUMATD

kak abcomoTHbeie 3HaueHusi (Jenkins, R & Snyder, RL. ‘Introduction to X-Ray Powder
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Diffractometry’ John Wiley & Sons 1996; Bunn, C.W. (1948), Chemical Crystallography,
Clarendon Press, London; Klug, H. P. & Alexander, L. E. (1974), X-Ray Diftraction
Procedures).

B o0mewMm, omubka m3mepeHWi yria AUQpPakUUUd B PEHTTEHOBCKOH MOPOIIKOBOH
audpakTorpaMMe paBHA MPUONM3UTENBPHO TUTOC Wi MUHyC 0,2° 2-Tera, U TaKyl CTENeHb
OLNOKH U3MEPEHUH CIIely €T NIPUHUMATh BO BHUMAaHNE MTPU PACCMOTPEHUU KaPTHH JUPPAKLIIUI
PEHTI'€HOBCKUX Jiyuell Ha mopomnke Ha Durypax, a TaKke NPU TNPOUYTEHUU [aHHBIX,
comepxkamuxcss B TaOnmumax, BKIIOYEHHBIX B JaHHOE omucaHue. bomee Toro, crienyer
MOHUMATb, YTO UHTEHCUBHOCTH MOTYT OTKJIOHSATBCSI B 3aBUCUMOCTH OT 3KCIEPUMEHTAIbHBIX
YCIIOBHM U IPUTOTOBJIEHUS 00pa3ua (MpeanoYTHTENbHAsS OPUEHTALIHS).

B nannom onucanun N-(2-{2-auMeTHIaMUHO3 THII-METHIIAMHHO } -4-MeTOoKCH-5-{ [4-(1-
METUTMHIOJI-3 - 11 ) TUPUMUIHH-2-1J1 |aMHHO § (D€ HIIT)TIPOTI-2-€HAMHU] 0003HaueH KaK
“Coennnenne X”. bbuto oOHapyxkeHO, 4yTo ucxoaHo obpasyemoe CoennHeHue X SBISIETCS
amMOp(HBIM TBEPABIM BeIeCTBOM. HeCKONBKO MOJE3HbIX KPUCTAJUIMUECKUX MOJUMOPPHBIX
dopm B pesynbTare OBUIM TOJNY4YEHbI C HCIIOJNB30BAHUEM YCIOBHUH, ONMCAHHBIX 3/1€Ch B
HKCIIEPUMEHTAJIBHOM paszesie. Bo BCeX BOIUIOMIEHUSIX, OTHOCAIIMXCS K TBEpABIM (hopmawm,
ONMUCAHHBIM 371€Ch, NMHKH HAa KaPTHHAX AW(PPAKIUK PEHTIeHOBCKUX JIydell Ha MOPOLIKE
u3MepeHsbl ¢ ucnojb3oBanueM CuKa uznydeHust.

Hoaumopduas ®opma A Coequnenusi X

Takum 0Opa3oMm, B TOTIOJIHUTENILHOM aCTIEKTe H300pETeHHS MPEJIOKEeHa MOTUMopdHast
®opma A Coeannenns X. Ota nomumopdHasi popMa MOXKET ObITh OXapPAKTEPH30BAHA TEM, UYTO
JaeT 1Mo MeHbIIEeH Mepe OHO U3 CIEAYIOMNX 3HAaYeHUH 20, U3MEPEHHBIX C HCIIOJIb30BAHHEM
CuKa msnyuenus: 7,8 u 21,8.

Momumopduas dpopma A Coeaunennss X XapakTepH3yeTcsi KapTHHOH audpakium
PEHTIEHOBCKHUX JIyueil Ha MOPOLIKE, MO CYLIECTBY Kak MOKa3aHo Ha Dwur. 1.

JecaTs MUKOB AU PaKIIUN PEHTI€HOBCKHX JIy Yei Ha TOPOIIKE JIJIs 3TOH NOIMMOp(HOIA
dopmbl [yron 2-tera (20), unreHcuBHOCTH (%)] mpencrasisitor coboit 7,8 (100%), 21,8
(73,4%), 13,3 (59,4%), 6,6 (49,5%), 23,9 (40,5%), 9,6 (38,1%), 14,5 (35,3%), 15,6 (33,2%)),
22,7 (31,2%) n 19,1 (29,8%).

CormacHo HacrosimieMy H300peTeHHIO TpemiokeHa mnoiuMoppuas Popma A
CoennHenust X, KOTOpasi IMEET KAPTHHY AM(PPAKLIUN PEHTI€HOBCKUX JIyueil Ha MOPOLIKE C TI0
MEHbIIEH Mepe OTHUM XapaKTePUCTUIECKUM IMUKOM TPH 3HAYEHUH 2-Te€Ta MPUMEPHO PABHOM

7,8°.
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CormacHo HacrosmeMy H300peTeHHIO TpeioskeHa mnoiuMoppuas Popma A
CoennHenust X, KOTOpasi IMEET KAPTHHY AM(PPAKIIUN PEHTIC€HOBCKUX JIyUeil Ha MOPOLIKE C IO
MEHbIIIEH Mepe OJJHUM XapaKTePUCTUUECKUM MMUKOM MPU 3HAYEHUHU 2-TeTa MPUMEPHO PAaBHOM
21,8°.

CormacHo HacrosmeMy H300peTeHHIO TmpemiokeHa mnoiauMmoppuas Popma A
CoennHenust X, KOTOpasi IMeET KAPTHHY AU(PPAKLIUN PEHTI€HOBCKUX JIyueil Ha MOPOLIKE C TI0
MEHbIIEH Mepe IBYyMs XapaKTePUCTHUYECKUMU IUKAMU IpPU 3HAUEHUSX 2-TeTa MPUMEPHO
paBHbIX 7,8° 1 21,8°.

CormacHo HacrosmeMy H300peTeHHIO TmpeioskeHa noiauMmoppHas Popma A
CoennHenust X, KOTOpas UMeET KapTUHY AU(PaAKLUK PEHTTEHOBCKUX JIydel Ha MOpOIIKE C
XapaKTePUCTUUECKUMU MUKaMU MIPHU 3HAYEHUSIX 2-TeTa MpUMepHO paBHbIX 7,8, 21,8, 13,3, 6,6,
23,9, 9,6, 14,5, 15,6, 22,7 u 19,1°.

CornmacHo HacrosimeMmy U300peTeHuro mnpemiokeHa mnoiauMopduas Dopma A
Coegunenust X, KOTOpasi IMeET KapTHHY JU(PPAKIMK PEHTTEHOBCKUX JIydel Ha MOPOLIKE T10
CYIIECTBY TAaKyl ke, KaK KapTUHa IU(PaKIMU PEHTICHOBCKMX JIy4eld Ha MOpOIIKE,
nokasaHHast Ha @ur. 1.

CormacHo HacrosimieMy U300peTeHHIO mpemiokeHa mnoiuMmopdHas Popma A
CoenuHenust X, KOTOpasi IMEET KAPTHHY AU(PPAKLIUN PEHTT€HOBCKUX JIyueil Ha MOPOLIKE C TI0
MEHbIIIEeH Mepe OJJHUM XapaKTepUCTUYECKUM MMHKOM IMPU 3HAYEHUU 2-TeTa paBHOM 7,8° IUI0C
wiu MuHyc 0,2° 2-tera.

CormacHo HacrosimieMy u300peTeHHIO TmpemiokeHa mnoiuMopduas Popma A
CoenuHenust X, KOTOpasi IMEET KAPTHHY AH(PPAKLIUN PEHTI€HOBCKUX JIyueil Ha MOPOLIKE C TI0
MEHbIIIeH Mepe OJHUM XapaKTepUCTHUECKUM ITUKOM NP 3HaU€HUH 2-TeTa paBHoM 21,8° mutoc
wnu MuHyc 0,2° 2-tera.

CormacHo HacrosimeMy H300peTeHHIO TpemiokeHa mnoiuMoppuas Popma A
CoennHenust X, KOTOpasi IMEET KAPTHHY AH(PPAKLIUN PEHTI€HOBCKUX JIyUeil Ha MOPOLIKE C TI0
MEHbIIIeH Mepe AByMsl XapakTepUCTUYECKUMU NMMKaMU NPU 3HAYEHUsIX 2-TeTa paBHbIX 7,8° U
21,8°, rae ykasaHHble 3HAUEHMsI MOTYT OTJIMYATBCS Ha IIIFoC Wi Munyc 0,2° 2-teta.

CormacHo HacrosimieMy H300peTeHHIO TpemioskeHa mnoiuMoppuas Popma A
CoennHenust X, KOTOpasi IMEET KapTUHY AM(PaKLINN PEHTTEHOBCKUX JIy4eH Ha MOPOIIKE C
XapaKTEePUCTUYECKMMU NMUKaMHU MPHU 3Ha4eHusx 2-tera paBHbix 7,8, 21,8, 13,3, 6,6, 23,9, 9,6,
14,5, 15,6, 22,7 u 19,1°, rue yka3aHHbI€ 3HAUEHUSI MOTYT OTJIMYATHCS HA IUTFOC Wiu MuHYyC 0,2°

2-TeTa.
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Hoaumopduas dopma B Coeaunenns X

B nmononauTenbHOM acmekre u3o0pereHus mnpemioxkeHa nonumopdHas Popma B
Coenunenus X. Jrta nonmumopdras Gpopma MoxeT ObITh OXapaKTepHU30BaHA TEM, YTO JAET IO
MEHbIIEH Mepe OIHO M3 CIEAYILNX 3HaueHud 20, m3mepeHHbIX ¢ ucnonb3oBanueM CuKa
n3nyvenus: 9,3 u 23,4

IHonmumopduas ¢opma B Coenmnenusi X xapakrepusyercs KapTHHOH audpakuuu
PEHTT€HOBCKUX JIy4el Ha MOPOLIKE, 10 CYIIECTBY Kak MOKa3aHo Ha Pur. 3.

HecaTs MUKOB AU PaKIIUU PEHTIEHOBCKHX JIy Y€l Ha MOPOIIKE JIJIs 3TOH NOIMMOpdHOI
¢dopmbl [yron 2-tera (20), unarencuBHOCTh (%)] mpencraBisiroT coboit 9,3 (100%), 23,4
(75,0%), 10,5 (63,6%), 17,7 (54,3%), 21,0 (48,1%), 16,1 (46,4%), 26,1 (44,2%), 18,6 (41,8%),
26,7 (32,2%) 1 20,6 (30,9%).

CornacHo HacTosieMy H300peTeHHIO TpernjiokeHa mnonumopdHas Popma B
Coegunenust X, KOTOpasi UIMeeT KapTHHY AUPPAKLUK PEHTTEHOBCKHX Jy4eil Ha MOPOIIKE C 110
MEHbIIEH Mepe OJHUM XapaKTePUCTUYECKUM MTUKOM IIPU 3HAYE€HUHU 2-Te€Ta NPUMEPHO PAaBHOM
9,3°.

CornacHo HacrosimeMmy H300peTeHHI0 mpemjokeHa mnonumopdHas Popma B
CoenuHenust X, KOTOpasi IMEET KAPTHHY AU(PPAKLIUN PEHTT€HOBCKUX JIyueil Ha MOPOLIKE C TI0
MEHbIIIEeH Mepe OJJHUM XapaKTePUCTUYECKUM MMHUKOM IMPU 3HAYEHUU 2-TeTa NMPUMEPHO PAaBHOM
23,4°.

CormacHo HacrosimieMy u300peTeHHIo mpemioxkena mnonumopduas Popma B
CoenuHenust X, KOTOpasi IMEET KAPTHHY AU(PPAKLIUN PEHTI€HOBCKUX JIyueil Ha MOPOLIKE C IO
MeHbIIIeH Mepe NByMs XapaKTepUCTUYECKUMU MUKAMU MpPU 3HAUEHUSX 2-TeTa MPUMEPHO
paBHBIX 9,3° u 23,4°.

CormacHo HacrosimieMy u300peTeHHI0 mpemioxkeHa mnonumopduas Popma B
CoennHenust X, KOTOpasi IMEET KapTUHY AM(PaKLIUN PEHTTEHOBCKUX JIyYeH Ha TMOPOIIKE C
XapaKTEePUCTUYECKUMU MTUKaMU NIPU 3HAYEHUSIX 2-TeTa MPUMEPHO paBHbIX 9,3, 23.4, 10,5, 17,7,
21,0, 16,1, 26,1, 18,6, 26,7 u 20,6°.

CormacHo HacrosimeMy wu300peTeHHI0 mpemioxkena mnonumoppuas Popma B
CoennHenust X, KOTOpasi IMeET KapTHHY AU(GPAKIINHA PEHTTEHOBCKUX JIyuel Ha MOPOIIKE TI0
CYLIECTBY TaKyl K€, KaK KapTHHAa IU(PPAKIUH PEHTTeHOBCKHX JIydeld Ha TOpOILKE,
nokasanHasi Ha Qur. 3.

CormacHo HacrosimeMy u300peTeHHI0O TmpemioxkeHa mnonumopduas Popma B

CoennHenust X, KOTOpasi IMEET KAPTHHY AM(PPAKLIUN PEHTIC€HOBCKUX JIyUeil Ha MOPOLIKE C TI0
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MEHbIIIEH Mepe OJJHUM XapaKTepUCTUUECKUM MUKOM MPU 3HAYEHUU 2-TeTa paBHOM 9,3° muitoc
unu Munyc 0,2° 2-tera.

CormacHo HacrosmeMmMy wu300peTeHHI0 TmpemioxkeHa mnonumoppuas Popma B
CoennHenust X, KOTOpasi IMEET KAPTHHY AU(PPAKLIUN PEHTI€HOBCKUX JIyueil Ha MOPOLIKE C IO
MEHbIIIEH Mepe OJJHUM XapaKTepUCTHUECKUM ITUKOM IIPHU 3HAUEHUH 2-TeTa paBHOM 23,4° TIoc
nunu Munyc 0,2° 2-tera.

CormacHo HacrosmeMy u300peTeHHIo mpegioxkeHa mnonumoppuas Popma B
CoennHenust X, KOTOpasi IMeET KAPTUHY AU(PPAKLIUN PEHTI€HOBCKUX JIyueil Ha MOPOLIKE C TI0
MEHbIIIEH Mepe AByMsl XapaKTepUCTUYECKUMU NMMKaMU NPU 3HAYEHUsX 2-TeTa paBHbIX 9,3° u
23,4°, rne yka3aHHbIE 3HAYE€HUS MOTYT OTJIMYAThCS Ha IUIIOC Win Munyc 0,2° 2-teta.

CornacHo HacTosimeMy H300peTeHHIO TpenjokeHa mnonumopdHas Popma B
Coegunenust X, KOTOpasi IMeeT KapTUHY AU(PPAKLIHM PEHTTEHOBCKHUX JIydel Ha MOPOIIKE C
XapakTepUCTUUECKUMU TMKaMH IPU 3HaUEHUsAX 2-TeTa paBHbIX 9,3, 23,4, 10,5, 17,7, 21,0, 16,1,
26,1, 18,6, 26,7 1 20,6°, rne yka3aHHbIe 3HAYEHHSI MOTYT OTJIMYAThCS HA IUTFOC HIIK MUHYC 0,2°
2-Tera.

Hoaumopdnas popma C Coennnenus X

B nomnonHuTENbHOM acmekTe u300peTeHus mnpemiokeHa monumopdHas Popma C
Coeaunenus: X. Ota nonumopdras popma MoxkeT ObITh OXapaKTepU30BaHA TEM, YTO AAET IO
MEHbLIEH Mepe ONHO M3 CIEAYIOUUX 3HaueHud 20, m3mMepeHHbIX ¢ ucnosnb3oBaHruem CuKa
m3nyuenus: 6,0 m 11,3.

Honumopduas dopma C CoenmHenusi X xapaKTepH3yeTCcsl KapTHHOW Audpakuuu
PEHTT€HOBCKUX JIydeil Ha MOPOLIKe, M0 CYIIEeCTBY KaK MOKa3aHo Ha Pur. 5.

JecaTs MUKOB AU PaKIIUU PEHTIEHOBCKHX JIy Y€l Ha MOPOIIKE JJIs 3TOH NOIMMOp(HOI
dopmbl [yron 2-tera (20), unteHcuBHOCTH (%)] mpencraBisiroT coboit 6,0 (100%), 11,3
(58,2%), 7,5 (40,5%), 10,3 (21,9%), 12,0 (20,1%), 24,9 (19,4%), 13,0 (16,9%), 14,5 (13,5%),
16,5 (13,5%) n 18,3 (11,8%).

CormacHo HacrosimeMy u300peTeHHI0 TmpemiokeHa mnomumoppuas Popma C
CoennHenust X, KOTOpasi IMEET KAPTHHY AH(PPAKLIUN PEHTI€HOBCKUX JIyUeil Ha MOPOLIKE C TI0
MEHbIIEH Mepe OTHUM XapaKTePUCTUIECKUM IMUKOM TPH 3HAYEHUH 2-T€Ta MPUMEPHO PABHOM
6,0°.

CormacHo HacrosmeMy u300peTeHHIo TmpemiokeHa mnomumoppuas Popma C

CoennHenust X, KOTOpasi IMEET KAPTHHY AU(PPAKLIUN PEHTI€HOBCKUX JIyueil Ha MOPOLIKE C TI0
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MEHbIIIEH Mepe OJJHUM XapaKTePUCTUUECKUM MTUKOM P 3HAYEHUHU 2-TeTa MPUMEPHO PAaBHOM
11,3°.

CormacHo HacrosmeMy wu300peTeHHIo mpemiokeHa mnonumoppuas Popma C
CoennHenust X, KOTOpasi IMEET KAPTHHY AU(PPAKLIUN PEHTIC€HOBCKUX JIyueil Ha MOPOLIKE C TI0
MEHbIIIEH Mepe IByMs XapaKTePUCTHUYECKUMU IUKAMU IpPU 3HAUEHUSX 2-TeTa MPUMEPHO
paBHbIX 6,0° 1 11,3°.

CormacHo HacrosmieMy u300peTeHHIo mpemiokeHa mnonumoppuas Popma C
CoennHenust X, KOTOpas IMeET KapTUHY AU(PAKLIUN PEHTTEHOBCKUX JIydel Ha MOpPOIIKE C
XapaKTEPUCTUUECKMMU NMUKAaMU IIPU 3HAYEHUSAX 2-TeTa NpuMepHO paBHbix 6,0, 11,3, 7.5, 10,3,
12,0, 24,9, 13,0, 14,5, 16,5 u 18,3°.

CornacHo HacrosimeMy u300peTeHHI0 mnpemioxkeHa mnonumopgHas Popma C
Coegunenust X, KOTOpasi IMeET KapTHHY JU(PPAKIMK PEHTTEHOBCKHUX JIydel Ha MOPOLIKE T10
CYIIECTBY TAaKyl K€, KaK KapTuHa IU(paKIUU PEHTICHOBCKMX JIy4eld Ha MOpOIIKE,
nokasaHHasi Ha @ur. 5.

CornacHo HacrosimeMy H300peTeHHro mnpemioxkeHa mnonumopoHas Popma C
Coegunenust X, KOTOpasi HIMeeT KapTHHY AUPPAKLUK PEHTTEHOBCKHX Jy4eil Ha MOPOIIKE C 10
MEHbIIIeH Mepe OJJHUM XapaKTepUCTHYECKUM MMHUKOM IPU 3HAYeHUU 2-TeTa paBHOM 6,0° Tuiroc
wiu munyc 0,2° 2-tera.

CormacHo HacrosimieMy u300peTeHHr0 mpemiokeHa mnoaumoppuas Popma C
CoennHenust X, KOTOpasi IMEET KAPTHHY AU(PPAKLIUN PEHTI€HOBCKUX JIyueil Ha MOPOLIKE C TI0
MEHbIIIeH Mepe OJJHUM XapaKTepUCTHUECKUM MTUKOM NP 3HaU€HUH 2-Teta pasHoM 11,3° mutoc
wiu MuHyc 0,2° 2-tera.

CormacHo HacrosimieMy u300peTeHHI0 mpemiokeHa mnoaumoppuas Popma C
CoennHenust X, KOTOpasi IMEET KAPTHHY AU(PPAKLIUN PEHTI€HOBCKUX JIyUeil Ha MOPOLIKE C TI0
MeHbIIIeH Mepe AByMsl XapaKTepUCTUYECKUMU MMMKaMU NPU 3HAYEHUsIX 2-TeTa paBHbIX 6,0° u
11,3°, rae ykasaHHble 3HAUEHUsI MOTYT OTJIMYATBCs Ha IIoc wiu Munyc 0,2° 2-teta.

CormacHo HacrosimeMy u300peTeHHI0 mpemiokeHa mnonumoppuas Popma C
CoennHenust X, KOTOpasi IMEET KapTUHY AM(PaKLINN PEHTTEHOBCKUX JIy4eH Ha MOPOIIKE C
XapaKTEePUCTUYECKMMU MUKaMU NPU 3Ha4YeHUsIX 2-Teta paBHbIx 6,0, 11,3, 7,5, 10,3, 12,0, 24,9,
13,0, 14,5, 16,5 u 18,3°, rue yka3aHHbIE 3HAUEHUSI MOTYT OTJIMYATHCS HA IUTFOC Wik MuHyC 0,2°
2-tera.

Hoaumopduas dopma D Coennnenus X
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B nononnuTenbHOM acriekTe n300peTeHus mpemiokeHa noguMmopduas @Popma D
Coeaunenusi X, KOTOpas, Kak IOJIararoT, sIBJISETCS MOHOTHMAPATHOM KPUCTAJUIMYECKON
dopmoii. Jra monmumopdHas Gopma MOXKeT OBITh OXapaKTepPH30OBaHA TEM, YTO JAET IO
MEHbIIEH Mepe OIHO M3 CIEAYILNX 3HaueHud 20, m3mepeHHbIX ¢ ucnonb3oBanueM CuKa
mnyuenusi: 9,3 u 10,5.

Ionmumopduas ¢opma D Coeaunennss X xapaxkrtepusyercss KapTHHOH audpakuuu
PEHTT€HOBCKUX JIy4el Ha MOPOLIKE, 10 CYIIECTBY Kak MOKa3aHo Ha Pur. 7.

HecaTs MUKOB AU PaKIIUU PEHTIEHOBCKHX JIy Y€l Ha MOPOIIKE JIJIs 3TOH NOIMMOpdHOI
¢dopmbr [yron 2-tera (20), unrencuBHOCTH (%)] mpencraBisiror coboit 9,3 (100%), 10,5
(90,6%), 16,1 (75,8%), 26,1 (75,2%), 21,0 (70,9%), 20,6 (56,9%), 16,8 (56,5%), 17,7 (53,3%),
14,7 (41,3%) u 9,7 (38,3%).

CornacHo HacTosieMy UW300peTeHur0 mnpemiokeHa mnoiauMopdHas Popma D
Coegunenust X, KOTOpasi UIMeeT KapTHHY AUPPAKLUK PEHTTEHOBCKHX Jy4eil Ha MOPOIIKE C 110
MEHbIIEH Mepe OJHUM XapaKTePUCTUYECKUM MTUKOM IIPU 3HAYE€HUHU 2-Te€Ta NPUMEPHO PAaBHOM
9,3°.

CornacHo HacTosimeMy U300peTeHuro mnpemiokeHa mnoiauMopdHas Popma D
CoenuHenust X, KOTOpasi IMEET KAPTHHY AU(PPAKLIUN PEHTT€HOBCKUX JIyueil Ha MOPOLIKE C TI0
MEHbIIIEeH Mepe OJJHUM XapaKTePUCTUYECKUM MMHUKOM IMPU 3HAYEHUU 2-TeTa NMPUMEPHO PAaBHOM
10,5°.

CormacHo HactosimieMy U300peTeHHI0 TmpemyiockeHa mnomumopgHas Dopma D
CoenuHenust X, KOTOpasi IMEET KAPTHHY AU(PPAKLIUN PEHTI€HOBCKUX JIyueil Ha MOPOLIKE C IO
MeHbIIIeH Mepe NByMs XapaKTepUCTUYECKUMU MUKAMU MpPU 3HAUEHUSX 2-TeTa MPUMEPHO
paBHbIX 9,3° 1 10,5°.

CormacHo HacrosimieMy H300peTeHHI0O TmpemyiokeHa mnomuMopdHas Dopma D
CoennHenust X, KOTOpasi IMEET KapTUHY AM(PaKLIUN PEHTTEHOBCKUX JIyYeH Ha TMOPOIIKE C
XapaKTEePUCTUYECKMMU MTUKaMU NIPU 3HAYEHUSIX 2-TeTa MPUMEpHO paBHbIx 9,3, 10,5, 16,1, 26,1,
21,0, 20,6, 16,8, 17,7, 14,7 u 9,7°.

CormacHo HacrosimieMy H300peTeHHIO TpemyiockeHa mnomuMopgHas Dopma D
CoennHenust X, KOTOpasi IMeET KapTHHY AU(GPAKIINHA PEHTTEHOBCKUX JIyuel Ha MOPOIIKE TI0
CYLIECTBY TaKyl K€, KaK KapTHHAa IU(PPAKIUH PEHTTeHOBCKHX JIydeld Ha TOpOILKE,
nokasanHasi Ha Qur. 7.

CormacHo HacrosmeMy H300peTeHHIO TpemyokeHa mnomuMopdHas Dopma D

CoennHenust X, KOTOpasi IMEET KAPTHHY AM(PPAKLIUN PEHTIC€HOBCKUX JIyUeil Ha MOPOLIKE C TI0



40

MEHbIIIEH Mepe OJJHUM XapaKTepUCTUUECKUM MUKOM MPU 3HAYEHUU 2-TeTa paBHOM 9,3° muitoc
unu Munyc 0,2° 2-tera.

CormacHo HacrosmieMy H300peTeHHIO TnpemyokeHa mnomuMopgHas Dopma D
CoennHenust X, KOTOpasi IMEET KAPTHHY AU(PPAKLIUN PEHTI€HOBCKUX JIyueil Ha MOPOLIKE C IO
MEHbIIIEH Mepe OJJHUM XapaKTepUCTHUECKUM ITMKOM IIPH 3HaueHuu 2-tera pasHoM 10,5° mutoc
nunu Munyc 0,2° 2-tera.

CormacHo HacroslieMy H300peTeHHIO npemyokeHa mnomuMopgHas DPopma D
CoennHenust X, KOTOpasi IMeET KAPTUHY AU(PPAKLIUN PEHTI€HOBCKUX JIyueil Ha MOPOLIKE C TI0
MEHbIIIEH Mepe AByMsl XapaKTepUCTUYECKUMU NMMKaMU NPU 3HAYEHUsX 2-TeTa paBHbIX 9,3° u
10,5°, rae yka3aHHbIE 3HAYEHUsI MOTYT OTJIMYATBCS Ha IUIHOC Wiu MuHyc 0,2° 2-teta.

CornacHo HacTosileMy U300peTeHuro mnpemiokeHa mnoiauMopdHas Popma D
Coegunenust X, KOTOpasi IMeeT KapTUHY AU(PPAKLIHM PEHTTEHOBCKHUX JIydel Ha MOPOIIKE C
XapakTepUCTUUECKUMU TMKaMH IPU 3HaUeHUsAX 2-TeTa paBHbIX 9,3, 10,5, 16,1, 26,1, 21,0, 20,6,
16,8, 17,7, 14,7 n 9,7°, rae yka3aHHbIE 3HAUYEHUs] MOTYT OTJINYAThCS HA IUTFOC Wik MUHYC 0,2°
2-Tera.

Hoaumopdnas dpopma E Coeaunenns X

B nononHuTensHOM acmekte u300peTeHHs npemsiokeHa mnojuMmopduas Popma E
Coennnenuss X, KOTOpas, Kak TIOJArarOT, SIBJSETCS  KpucTajumueckon  1,25-
crexuoMerpudecku runpatHoi popmoit Coenmnenust X. Ota nonmumopdHas Gopma mMoxer
OBITh OXapaKTEPHU30BAHA TEM, YTO JJAET [0 MEHBIIEH Mepe OHO U3 CIEAYIOIIHNX 3HaUYeHUi 20,
HU3MEpPEeHHbIX ¢ ucnojab3oBanreM CuKa usnyuenwns: 9,2 u 22.9.

Momumopduas dopma E Coenunenuss X xapakrepusyercs KapTHHOW Audpakuuu
PEHTIEHOBCKHUX JIyueil Ha MOPOLIKE, MO CYLIECTBY Kak Mokas3aHo Ha Pwur. 10.

JecaTs MUKOB AU PaKIIUU PEHTIEHOBCKHX JIyYei Ha MOPOIIKE JIJIs 3TOH NOIMMOp(HOI
dopmsbl [yron 2-tera (20), uarencuBHOCTH (%)] mpencraBisitoT coboit: 9,2 (100%), 22,9
(84,0%), 14,6 (80,3%), 12,7 (77,8%), 16,5 (66,4%), 26,9 (60,3%), 9,7 (95,6%), 14,0 (52,3%),
10,4 (49,9%) u 19,5 (48,3%).

CormacHo HacrosieMy w300peTeHHI0 TpemnoxkeHa mnonmumopdHas Dopma E
CoennHenust X, KOTOpasi IMEET KAPTHHY AH(PPAKLIUN PEHTI€HOBCKUX JIyUeil Ha MOPOLIKE C TI0
MEHbIIIeH Mepe OJJHUM XapaKTePUCTUYECKUM MMHUKOM IPU 3HAYEHUHU 2-TeTa MPUMEPHO PAaBHOM
9,2°.

CormacHo HacrosieMy H300peTeHHI0 mpemnoxkeHa monumopdHas DPopma E

CoennHenust X, KOTOpasi IMEET KAPTHHY AU(PPAKLIUN PEHTI€HOBCKUX JIyUeil Ha MOPOLIKE C TI0
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MEHbIIIEH Mepe OJJHUM XapaKTePUCTUUECKUM MTUKOM P 3HAYEHUHU 2-TeTa MPUMEPHO PAaBHOM
22.9°.

CormacHo HacrosimeMmy wu300peTeHHI0 mpeanoxkeHa mnomumopdHas DPopma E
CoennHenust X, KOTOpasi IMEET KAPTHHY AU(PPAKLIUN PEHTIC€HOBCKUX JIyueil Ha MOPOLIKE C TI0
MEHbIIIEH Mepe IByMs XapaKTePUCTHUYECKUMU IUKAMU IpPU 3HAUEHUSX 2-TeTa MPUMEPHO
paBHBbIX 9,2° u 22.9°.

CormacHo HacrosimeMmy u300peTeHH0 mnpeanoxkeHa mnonmumopdHas Dopma E
CoennHenust X, KOTOpas IMeET KapTUHY AU(PAKLIUN PEHTTEHOBCKUX JIydel Ha MOpPOIIKE C
XapaKTEPUCTUUECKUMU TUKaMHU NIPU 3HAYEHUSIX 2-T€Ta IPUMEPHO paBHbIX 9,2, 229, 14,6, 12,7,
16,5, 26,9, 9,7, 14,0, 10,4 u 19,5°.

CornacHo Hactosmemy wu30o0peTeHuIo mpemnoxkeHa mnonmumopduas Dopma E
Coegunenust X, KOTOpasi IMeET KapTHHY JU(PPAKIMK PEHTTEHOBCKHUX JIydel Ha MOPOLIKE T10
CYIIECTBY TAaKyl K€, KaK KapTuHa IU(paKIUU PEHTICHOBCKMX JIy4eld Ha MOpOIIKE,
nokasaHHasi Ha @ur. 10.

CornmacHo HactosmeMmy wu3o0peTeHuro mnpemnoxkeHa nonmumopdras Popma E
Coegunenust X, KOTOpasi HIMeeT KapTHHY AUPPAKLUK PEHTTEHOBCKHX Jy4eil Ha MOPOIIKE C 10
MEHbIIIEeH Mepe OJJHUM XapaKTepUCTHYECKUM MMUKOM IPU 3HAYEHUU 2-TeTa paBHOM 9,2° 1uioc
wiu munyc 0,2° 2-tera.

CormacHo HacrosieMy H300peTeHHI0 mpemiiokeHa monumopdHas Dopma E
CoennHenust X, KOTOpasi IMEET KAPTHHY AU(PPAKLIUN PEHTI€HOBCKUX JIyueil Ha MOPOLIKE C TI0
MEHbIIIeH Mepe OJJHUM XapaKTepUCTHUECKUM ITUKOM IIPHU 3HAUE€HUH 2-TeTa paBHOM 22,9° mioc
wiu MuHyc 0,2° 2-tera.

CormacHo HacrosieMy H300peTeHHI0 TpemiioxkeHa mnonumopdHas Dopma E
CoennHenust X, KOTOpasi IMEET KAPTHHY AU(PPAKLIUN PEHTI€HOBCKUX JIyUeil Ha MOPOLIKE C TI0
MeHbIIIeH Mepe AByMsl XapaKTepUCTUUECKUMU MMMKaMU NPU 3HAYEHUsIX 2-TeTa paBHbIX 9,2° U
22.9°, rae ykasaHHble 3HAUEHMsI MOTYT OTJIMYAThCS Ha IIIoC winu Munyc 0,2° 2-teta.

CormacHo HacrosimeMy H300peTeHHI0 TpemnoxkeHa mnonumopdHas Dopma E
CoennHenust X, KOTOpasi IMEET KapTUHY AM(PaKLINN PEHTTEHOBCKUX JIy4eH Ha MOPOIIKE C
XapaKTEePUCTUYECKMMU MTUKaMU NP 3HAYEHUSAX 2-TeTa paBHbIX 9,2, 22 9, 14,6, 12,7, 16,5, 26,9,
9,7, 14,0, 10,4 u 19,5°, rae yka3aHHbIE 3HAYEHHUSI MOTYT OTJIMYAThCS HA IUTFOC Wi Munyc 0,2°
2-tera.

Hoaumopduas dopma F Coennnenus X
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B nonomHuTensHOM acmekTe u300peTeHHs mnpemioskeHa nonumopdras Popma F
Coenunenust X, koropas, Kak mnojararotT, siBiasiercss 0,25-cTeXMOMEeTpUYEeCKU THUAPATHOU
¢dopmotii Coenunennst X. Ita nonumopdHas Gopma MOKeT ObITh OXapaKTEPU30BaAHA TEM, YTO
JaeT 1Mo MeHbIIEeH Mepe OHO U3 CIIeAYIOINX 3HAa4eHUH 20, N3MEPEHHBIX C HCIIOJIb30BAHHEM
CuKa mznyuenus: 18,7 u 8,99.

IHonmumopduas ¢opma F Coeamnenmss X xapakrepusyercs KapTUHOM audpakuuu
PEHTT€HOBCKUX JIy4el Ha IMOPOLIKE, [0 CYIIECTBY Kak Moka3aHo Ha Pur. 13.

HecaTs MUKOB AU PaKIIUU PEHTIEHOBCKHX JIy Y€l Ha MOPOIIKE JIJIs 3TOH NOIMMOpdHOI
¢dopmsbl [yron 2-tera (20), uarencuBHoCcTh (%)] mpencrasisitoT coboit: 18,7 (100%), 8,9
(87,7%), 15,1 (80,3%), 25,4 (74,6%), 14,5 (72,3%), 22,9 (69,6%), 9,9 (51,1%), 28,2 (42,0%),
8,2 (24,2%) n 11,9 (22,3%).

CornacHo HactosmeMy H300peTeHHMIO mpemiokeHa mnonuMopdHas Popma F
Coegunenust X, KOTOpasi UIMeeT KapTHHY AUPPAKLUK PEHTTEHOBCKHX Jy4eil Ha MOPOIIKE C 110
MEHbIIEH Mepe OJHUM XapaKTePUCTUYECKUM MTUKOM IIPU 3HAYE€HUHU 2-Te€Ta NPUMEPHO PAaBHOM
18,7°.

CornmacHo HactosmeMy H300peTeHHMIO MpemiokeHa mnonuMopdHass Popma F
CoenuHenust X, KOTOpasi IMEET KAPTHHY AU(PPAKLIUN PEHTT€HOBCKUX JIyueil Ha MOPOLIKE C TI0
MEHbIIIEeH Mepe OJJHUM XapaKTePUCTUYECKUM MMHUKOM IMPU 3HAYEHUU 2-TeTa NMPUMEPHO PAaBHOM
8,9°.

CormacHo HacrosimeMy H300peTeHHMIO TpemoxkeHa mnoiauMoppuas Popma F
CoenuHenust X, KOTOpasi IMEET KAPTHHY AU(PPAKLIUN PEHTI€HOBCKUX JIyueil Ha MOPOLIKE C IO
MeHbIIIeH Mepe NByMs XapaKTepUCTUYECKUMU MUKAMU MpPU 3HAUEHUSX 2-TeTa MPUMEPHO
paBHbIX 18,7° 1 8,9°.

CormacHo HacrosieMy H300peTeHHMIO TpemoxkeHa mnoiauMoppuas Popma F
CoennHenust X, KOTOpasi IMEET KapTUHY AM(PaKLIUN PEHTTEHOBCKUX JIyYeH Ha TMOPOIIKE C
XapaKTEePUCTUYECKUMU MTUKaMU NIPU 3HAYEHUSIX 2-TeTa NpUMepHO paBHbIX 18,7, 8.9, 15,1, 25,4,
14,5,22,9,9.9,282,82u11,9°

CormacHo HacrosimeMy H300peTeHHMIO TpemnoxkeHa mnoianMoppuas Popma F
CoennHenust X, KOTOpasi IMeET KapTHHY AU(GPAKIINHA PEHTTEHOBCKUX JIyuel Ha MOPOIIKE TI0
CYLIECTBY TaKyl K€, KaK KapTHHAa IU(PPAKIUH PEHTTeHOBCKHX JIydeld Ha TOpOILKE,
nokasanHasi Ha @ur. 13.

CormacHo HacrosimeMy H300peTeHHMIO TpemnokeHa mnoinMoppuas Popma F

CoennHenust X, KOTOpasi IMEET KAPTHHY AM(PPAKLIUN PEHTIC€HOBCKUX JIyUeil Ha MOPOLIKE C TI0
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MEHbIIIEH Mepe OJJHUM XapaKTepUCTHUECKUM ITUKOM IIPU 3HaU€HUH 2-TeTa paBHOM 18,7° mutoc
unu Munyc 0,2° 2-tera.

CormacHo HacrosimeMy H300peTeHHMIO TpemniokeHa mnoiuMoppuas Popma F
CoennHenust X, KOTOpasi IMEET KAPTHHY AU(PPAKLIUN PEHTI€HOBCKUX JIyueil Ha MOPOLIKE C IO
MEHbIIIEH Mepe OJJHUM XapaKTepUCTUUECKUM MUKOM MPU 3HAYEHUU 2-TeTa paBHOM 8,9° muiroc
nunu Munyc 0,2° 2-tera.

CormacHo HacrosimeMy H300peTeHMI0 TnpemsiokeHa mnonauMoppnas Popma F
CoennHenust X, KOTOpasi IMeET KAPTUHY AU(PPAKLIUN PEHTI€HOBCKUX JIyueil Ha MOPOLIKE C TI0
MEHbIIIEeH Mepe ByMs XapaKTepUCTUUECKUMHU NMMKAMHU [IPHU 3HAUYEHUSAX 2-TeTa paBHbIX 18,7° u
8,9°, rae ykasaHHbIe 3HAYEHMsI MOTYT OTJIMYAThCS Ha IJIFOC Wiu Munyc 0,2° 2-teta.

CornacHo HactosmeMy H300peTeHHMIO MpemiokeHa mnonumopdHas Popma F
Coegunenust X, KOTOpasi IMeeT KapTUHY AU(PPAKLIHM PEHTTEHOBCKHUX JIydel Ha MOPOIIKE C
XapakTepUCTUUECKUMU TUKaMH IIPU 3HaUeHUsIX 2-TeTa paBHbIX 18,7, 8,9, 15,1, 25,4, 14,5, 22,9,
9,9, 28,2, 8,2 u 11,9°, rne ykazaHHble 3HaY€HUs] MOTYT OTJIMYATHCS HA TUIFOC Wi MuHyC 0,2°
2-Tera.

Hoaumopdnas dopma K Coenunenns X

B npononnuTenbHOM acnekte uzoOpereHus npemiokeHa nonumopdHas Dopma K
Coeaunenus: X. Ota nonumopdras popma MoxkeT ObITh OXapaKTepU30BaHA TEM, YTO AAET IO
MEHbLIEH Mepe ONHO M3 CIEAYIOUUX 3HaueHud 20, m3mMepeHHbIX ¢ ucnosnb3oBaHruem CuKa
u3nyvenus: 8,4 u 9,7.

Monumopduas dopma K Coenmnennusi X xapakrepu3yeTcsi KapTHHOW Audpakiuu
PEHTT€HOBCKUX JIy4eil Ha MOPOLIKe, [0 CYIIEeCTBY KaK MOKka3aHo Ha Pur. 16.

JecaTs MUKOB AU PaKIIUU PEHTIEHOBCKHX JIy Y€l Ha MOPOIIKE JJIs 3TOH NOIMMOp(HOI
dopmbl [yron 2-tera (26), unTeHcuBHOCTh (%)] mpencrasisitor coboit: 8,4 (100%), 9,7
(37,7%), 12,2 (32,4%), 15,1 (25,2%), 24,7 (20,7%), 9,0 (16,8%), 21,9 (13,9%), 19,5 (13,9%)),
24,2 (13,8%) n 18,3 (11,8%).

CormacHo HacrosimieMy u300peTeHHI0 mpemiokeHa mnonuMoppras Popma K
CoennHenust X, KOTOpasi IMEET KAPTHHY AH(PPAKLIUN PEHTI€HOBCKUX JIyUeil Ha MOPOLIKE C TI0
MEHbIIIeH Mepe OJJHUM XapaKTePUCTUYECKUM MMUKOM IPU 3HAUEHUHU 2-TeTa MPUMEPHO PAaBHOM
8,4°.

CormacHo HacrosimieMy u300peTeHHIO mpemiokeHa mnonmuMopgHas Popma K

CoennHenust X, KOTOpasi IMEET KAPTHHY AU(PPAKLIUN PEHTI€HOBCKUX JIyueil Ha MOPOLIKE C TI0
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MEHbIIIEH Mepe OJJHUM XapaKTePUCTUUECKUM MTUKOM P 3HAYEHUHU 2-TeTa MPUMEPHO PAaBHOM
9,7°.

CormacHo HacrosmeMy u300pereHHro mpemiokeHa mnonmuMoppHas Popma K
CoennHenust X, KOTOpasi IMEET KAPTHHY AU(PPAKLIUN PEHTIC€HOBCKUX JIyueil Ha MOPOLIKE C TI0
MEHbIIIEH Mepe IByMs XapaKTePUCTHUYECKUMU IUKAMU IpPU 3HAUEHUSX 2-TeTa MPUMEPHO
paBHbIX 8,4° 1 9,7°.

CormacHo HacrosmieMy u300pereHuro mpemniokeHa nonmuMoppras Popma K
CoennHenust X, KOTOpas IMeET KapTUHY AU(PAKLIUN PEHTTEHOBCKUX JIydel Ha MOpPOIIKE C
XapaKTEPUCTUUECKMMU NMUKaMU IIPU 3HAYECHUSAX 2-TeTa NPUMEpPHO paBHbIX 8,4, 9.7, 12,2, 15,1,
24.7,9,0, 21,9, 19,5, 24,2 u 18,3°.

CornacHo HacTosileMy U300peTeHuro mpemiokeHa mnoiauMopdHas Popma K
Coegunenust X, KOTOpasi IMeET KapTHHY JU(PPAKIMK PEHTTEHOBCKHUX JIydel Ha MOPOLIKE T10
CYIIECTBY TAaKyl K€, KaK KapTuHa IU(paKIUU PEHTICHOBCKMX JIy4eld Ha MOpOIIKE,
nokasaHHasi Ha ®ur. 16.

CornacHo HacrosimeMy u300peTeHuro mnpemiokeHa mnoauMopdHas Popma K
Coegunenust X, KOTOpasi HIMeeT KapTHHY AUPPAKLUK PEHTTEHOBCKHX Jy4eil Ha MOPOIIKE C 10
MEHbIIIEeH Mepe OJJHUM XapaKTepUCTHYECKUM MMHUKOM IPU 3HAYEHUU 2-TeTa paBHOM 8,4° TUII0C
wiu munyc 0,2° 2-tera.

CormacHo HacrosimieMy u300pereHuIo mpemiokeHa mnonuMoppHas Popma K
CoennHenust X, KOTOpasi IMEET KAPTHHY AU(PPAKLIUN PEHTI€HOBCKUX JIyueil Ha MOPOLIKE C TI0
MEHbIIIeH Mepe OJJHUM XapaKTepUCTUYECKUM MMHUKOM IPU 3HAYEHUU 2-TeTa paBHOM 9,7° 1uioc
wiu MuHyc 0,2° 2-tera.

CormacHo HacrosimieMy u300pereHHr0 mpemiokeHa mnonumoppHas Popma K
CoennHenust X, KOTOpasi IMEET KAPTHHY AU(PPAKLIUN PEHTI€HOBCKUX JIyUeil Ha MOPOLIKE C TI0
MeHbIIIeH Mepe AByMsl XapaKkTepUCTUYECKUMU MMMKaMU NPU 3HAYEHUsIX 2-TeTa paBHbIX 8,4° u
9,7°, re yka3aHHbIEe 3Ha4€HHUs] MOTYT OTJIMYAThCS Ha IUIOC Uiu MuHYycC 0,2° 2-Tera.

CormacHo HacrosimieMy u300peTeHHI0O mpemiokeHa mnonuMoppHas Popma K
CoennHenust X, KOTOpasi IMEET KapTUHY AM(PaKLINN PEHTTEHOBCKUX JIy4eH Ha MOPOIIKE C
XapaKTEePUCTUYECKMMU MUKaMHU NP 3Ha4eHUsIX 2-tera paBHbix 8.4, 9,7, 12,2, 15,1, 24,7, 9,0,
21,9, 19,5, 24,2 u 18,3°, rae yka3zaHHbIE 3HAYEHHSI MOTYT OTJIMYATHCS HA TUTFOC Wik MuHyc 0,2°

2-Tera.
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B nanHOM ommcanum mMe3unatHas coib N-(2-{2-1uMeTHIaMIHO3 THII-METHIIAMIHO } -4-
MeTOKCH-5-{[4-(1-MeTHIuHI0-3 -1 IUPUMHIUH-2-H1J1 |aMUHO § peHIIT) porn-2-eHaMuza
obo3HaueHa kak “Me3mnaTHas Coap Y.

Hoaumopduasa dopma A Mesuaatnoi Coau Y

B nononHuTtenbHOM acriekTe n300peTeHus mpemiokeHa noiauMopgHas Popma A
Me3unaatnoii Conn Y. Ota nonmumopdHast popma MOKET OBITH OXapaKTEPU30BAHA TEM, UTO
JlaeT 10 MeHbIIeH Mepe OHO U3 CIEAYIOINX 3HAaYeHul 20, N3MEPEHHBIX C HCIIOJIb30BAaHHEM
CuKa mznyuenus: 5,6 u 6,5.

IMonumopduas ¢opma A Mesuaaroii Coaum Y xapakrepusyercs KapTHHOH
audpakuy peHTIeHOBCKUX JIy4el Ha MOPOLIKe, 10 CYIIeCTBY Kak moka3aHo Ha dur. 18.

JecaTs MUKOB AU PaKIIUU PEHTIEHOBCKHX JIyYel Ha MOPOILIKE JIJIs 3TOH NoIMMOpdHO
¢dopmbr [yroa 2-tera (26), mHTeHCHBHOCTB (%)] mpencraBisitoT coboit: 5,6 (100%), 6,5
(66,7%), 10,2 (97,2%), 21,0 (96,2%), 13,5 (91,7%), 22,7 (89,6%), 19,3 (80,6%), 27,3 (75,7%),
15,7 (71,2%) n 19,9 (66,7%).

CornacHo HacrosimeMmy u300peTeHmro mnpeiokeHa mnoiauMopduas Dopma A
Me3uaataoii Cosmm Y, KOTOpas MMeeT KapTHHY AuPPAKIUM PEHTTEHOBCKHMX JIy4el Ha
MOPOLIKE C MO MEHBIIEH Mepe OJHUM XapaKTePUCTUYECKUM IUKOM IPU 3HAYEHUU 2-TeTa
NPUMEPHO paBHOM 5,6°.

CornacHo HacrosimeMmy u300peTeHmro mpemiokeHa mnoiauMopduas DPopma A
Me3uaatioii Cosmm Y, KOTOpas MMeeT KapTHHY AuPPAKIUH PEHTTEHOBCKHMX Jy4el Ha
MOPOLIKE C MO MEHbIIEeH Mepe OJHUM XapaKTEepUCTUYECKUM IMHUKOM INpU 3HAYEHUU 2-TeTa
NPUMEPHO paBHOM 6,5°.

CornmacHo HacrosimeMy HU300peTeHHro mnpemiokeHa mnoimuMopduas Dopma A
Mesuaataoii Cosmm Y, KOTOpas MMeeT KapTHHY AHPPAKIUH PEHTTEHOBCKHX JIy4Yeld Ha
MOPOLIKE C 10 MEHbIIEH Mepe NBYyMs XapaKTepUCTUYECKUMH MMUKAMH IIPU 3HAYEHUSIX 2-TeTa
NPUMEPHO paBHbIX 5,6° 1 6,5°.

CormacHo HacrosmieMy H300peTeHHIO TpemiokeHa mnoiauMoppuas Popma A
Me3uaataoii Cosmm Y, KOTOpas MMeeT KapTHHY AWPPAKIUH PEHTTEHOBCKHX Jy4del Ha
MOPOLIKE C XapaKTepUCTUIECKUMHU MUKaMU MPH 3HAYECHUSIX 2-Te€Ta NPUMEPHO PaBHBIX 5,6, 6,5,
10,2, 21,0, 13,5, 22,7, 19,3, 27,3, 15,7 u 19,9°.

CormacHo HacrosmieMy H300peTeHHIO TpemioskeHa mnoiuMoppHas Popma A

Me3uaataoii Cosmm Y, KOTOpas MMeeT KapTHHY AMPPAKIUH PEHTTEHOBCKHX Jy4deld Ha
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MOPOIIKE MO CYIIEeCTBY TAKyI K€, KaK KapTHHAa AU(QPaKIUH PEHTTEHOBCKHMX JIydeld Ha
MOPOLIKE, TOKa3aHHas Ha Pur. 18.

CormacHo HacrosmeMy H300peTeHHIO TmpemioskeHa mnoiuMoppuas Popma A
Me3uaataoii Cosmm Y, KOTOpas MMeeT KapTHHY AMPPAKLIUH PEHTTEHOBCKHMX Jy4deld Ha
MOPOLIKE C MO MEHbIIEH Mepe OJHUM XapaKTepUCTUYECKHUM IMUKOM IpU 3HAYEHUU 2-TeTa
paBHOM 5,6° nmroc unu munyc 0,2° 2-teta.

CormacHo HacrosmeMy H300peTeHHIO TmpemiokeHa noiauMmoppHas Popma A
Me3unaatioii Cosmm Y, KOTOpas MMeeT KapTHHY AMPPAKIUH PEHTTEHOBCKHMX Jydel Ha
MOPOLIKE C MO MEHbIIEH Mepe OJHUM XapaKTEepUCTUYECKUM IUKOM IpU 3HAYEHUU 2-TeTa
paBHOM 6,5° nmroc unu munyc 0,2° 2-teta.

CornacHo HacrosimeMy U300peTeHuro mnpemiokeHa mnoiauMopduas Dopma A
Mesunatnoii Coam Y, KoTOpasi MMeeT KapTHHY AU(PPAKLUH PEHTICHOBCKUX JIydeld Ha
MOPOLIKE C MO MEHbIIEH Mepe ABYyMs XapaKTepUCTUYECKUMH NMUKAMH IIPU 3HAYEHUSIX 2-TeTa
paBHBIX 5,6° 1 6,5°, rne yka3aHHbIE 3HAYEHHs] MOTYT OTJINYAThCs Ha TUTIOC Wiy MuHyc 0,2° 2-
TeTa.

CornacHo HacrosimeMmy u300peTeHmro mnpeiokeHa mnoiauMopduas Dopma A
Me3uaataoii Cosmm Y, KOTOpas MMeeT KapTHHY AMPPAKIUH PEHTTEHOBCKHX JIy4el Ha
MOPOLIKE C XapaKTEPUCTUUECKUMU MUKAMH MPU 3HAYEHUAX 2-TeTa paBHbIX 5,0, 6,5, 10,2, 21,0,
13,5, 22,7, 19,3, 27,3, 15,7 u 19,9°, rue yka3aHHbIE 3HAYEHUSI MOTYT OTJINYATHCS HA TUTFOC WJIH
muHyc 0,2° 2-Teta.

Hoaumopduas ¢popma B Mesunarunoit Conn Y

B nmononauTenbHOM acnekre u3o0peTeHus mnpemiokeHa nonumopdHas Popma B
Me3uaataoii Conm Y. Ota nonmumopdHast popmMa MOKET OBITh OXapaKTEPU30BAHA TEM, UTO
JaeT 1Mo MeHbIIEeH Mepe OHO U3 CIIEAYIOMNX 3HAa4eHUH 20, U3MEPEHHBIX C HCIIOJIb30BAHHEM
CuKa msnyuenus: 7,2 u 8,6.

Iomumopduas ¢opma B Mesunatnoii Coam Y Xapakrepusyercs KapTHHOM
nrdpakuy peHTTeHOBCKUX JIy4el Ha MOPOLIKE, IO CYIIECTBY Kak mokasano Ha @wr. 20.

JlecsaTs MUKOB AU PaKIIUU PEHTIEHOBCKHX JIy Y€l Ha MOPOIIKE JIJIs 3TOH MOJMMOpdHOI
dopmbl [yron 2-tera (20), unaTeHcHBHOCTH (%)] mpencraBisitoT coboit: 7,2 (50,2%), 8,6
(55,2%), 15,3 (100%), 10,4 (92,6%), 25,7 (74,0%), 26,1 (63,9%), 16,4 (55,2%), 9,5 (47,5%),
22,1 (46,9%) u 18,8 (47,7%).

CormacHo HacrosmeMy u300peTeHHIO TmpemioxkeHa mnonumoppuas Popma B

Me3uaataoii Cosmm Y, KOTOpas MMeeT KapTHHY AMPPAKIUH PEHTTEHOBCKHX Jy4deld Ha
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MOPOLIKE C MO0 MEHbIIEeH Mepe OJHUM XapaKTEepUCTUYECKHUM IMUKOM INpU 3HAYEHUUu 2-TeTa
NPUMEPHO paBHOM 7,2°.

CormacHo HacrosmeMmy wu300peTeHHIo mpemioxeHa mnonumoppuas Popma B
Me3uaaraoii Cosmm Y, KOTOpas MMeeT KapTHHY AM(PPAKLIUH PEHTTEHOBCKHMX Jy4del Ha
MOPOLIKE C MO MEHbIIEH Mepe OJHUM XapaKTEepUCTUYECKHUM IUKOM IpU 3HAYEHUU 2-TeTa
NPUMEPHO PaBHOM 8,6°.

CormacHo HacrosmeMy wu300peTeHHIo rmnpegioxkeHa mnonumoppuas Popma B
Me3uaataoii Cosmm Y, KOTOpas MMeeT KapTHHY AMPPAKIUH PEHTTEHOBCKHMX Jydel Ha
MOPOLIKE C M0 MEHbIIEH Mepe JBYyMs XapaKTepUCTUYECKUMH NMUKAMH IIPU 3HAYEHUSIX 2-TeTa
NPUMEPHO paBHbIX 7,2° U 8,6°.

CornmacHo HacrosimeMy U300peTeHHIO IpemsioxkeHa mnonumopdHas Popma B
Mesunatnoii Coam Y, koTOpasi MMeeT KapTHHY AU(PPAKLUH PEHTICHOBCKMX JIyded Ha
MOPOLIKE C XapaKTePUCTUUECKUMU MUKAMHU ITPU 3HAYEHUSIX 2-TeTa IPUMEPHO paBHBIX 7,2, 8,6,
15,3, 10,4, 25,7, 26,1, 16,4, 9,5, 22,1 u 18,8°.

CornacHo HacTosimeMy H300peTeHHI0 mpemjiokeHa mnonumopdHas Popma B
Me3uaataoii Cosmm Y, KOTOpas MMeeT KapTHHY AuPPAKLIUH PEHTTEHOBCKHX JIy4Yel Ha
MOPOIIKE TIO CYIIECTBY TaKyl K€, KaK KapTHHAa JU(QPAaKIUH PEHTTEHOBCKHX JIydel Ha
MOpOLIKe, MoKa3zaHHas Ha Pur. 20.

CornacHo HacrosimeMy H300peTeHHIo mpernjoxkeHa mnonumopdHas Popma B
Me3uaataoii Cosmm Y, KOTOpas MMeeT KapTHHY AMPPAKIUH PEHTTEHOBCKHX JIy4Yel Ha
MOPOLIKE C MO MEHbIIEeH Mepe OJHUM XapaKTEepUCTUYECKUM IMHUKOM INpPU 3HAYEHUU 2-TeTa
paBHOM 7,2° nmroc mnu muHyc 0,2° 2-teta.

CornacHo HacTosieMy H300peTeHHI0 mpenjoxkeHa mnonumopdHas Popma B
Me3uaataoii Cosmm Y, KOTOpas MMeeT KapTHHY AHPPAKIUH PEHTTEHOBCKHX JIy4eld Ha
MOPOLIKE C M0 MEHbIIEeH Mepe OJHUM XapaKTepUCTUYECKHUM IMHUKOM INpU 3HAYEHUUu 2-TeTa
paBHOM 8,6° mmroc mnu muHyc 0,2° 2-teta.

CormacHo HacrosimeMy wu300peTeHHI0 mpemioxkeHa mnonumoppuas Popma B
Me3uaataoii Cosmm Y, KOTOpas MMeeT KapTHHY AMPPAKIUH PEHTTEHOBCKHX Jy4Yeld Ha
MOPOLIKE C 10 MEHbIIEH Mepe JBYyMs XapakTepUCTUYECKUMH MMUKaMH NIPU 3HAYEHMSIX 2-TeTa
paBHBIX 7,2° 1 8,6°, rae yka3aHHble 3Ha4€HHs] MOTYT OTJINYAThCs Ha IUTIOC WU MuHyc 0,2° 2-
TeTa.

CormacHo HacrosimeMy wu300peTeHHI0 TmpemioxkeHa mnonumoppHas Popma B

Me3uaaraoii Cosmm Y, KOTOpas MMeeT KapTHHY AMPPAKIUH PEHTTEHOBCKHX Jy4Yeld Ha
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MOPOLIKE C XapaKTEPUCTUUECKMMU MUKAMU NPU 3HAYEHUsAX 2-TeTa paBHbIX 7,2, 8,6, 15,3, 10,4,
25,7, 26,1, 16,4, 9,5, 22,1 u 18,8°, rae yka3aHHbIe 3HAYEHHUSI MOTYT OTJIUYATHCS HA TUTFOC WU
muHyc 0,2° 2-Teta.

Ilepeuenp Purvp

Bce ¢urypsl oTHOCATCS K TBEpABIM popMaM coequHeHNs N-(2-{ 2-1uMeTniIaMuHOI THII-
METUJIAMUHO } -4-MeTOKCH-5-{[4-(1-MeTUIMHA0-3 - 1) TUPUMUANH-2-
wi|amuHo § penmn)npon-2-eHamuna (“Coegunenne X) Win €ro Me3WJATHOH COJH, KOrza
ykazaHo (“Me3naaTnas Coap Y”).

@ur. 1. Kapruna nudpakiuy peHTTeHOBCKHX Jiyuell Ha noporuke Popmer A

®ur. 2. Tepmorpamma JICK @opmsr A

@ur. 3. Kaptuna nudpakiyy peHTTeHOBCKHX Jiyueli Ha noporuke Popmel B

@ur. 4. Tepmorpamma JICK ®@opmsl B

@ur. 5. Kapruna nudpaxium peHTreHOBCKUX JTyueli Ha nopouike @opmbr C

@ur. 6. Tepmorpamma JICK ®opmsi C

@ur. 7. KaptuHa mudpakuum peHTTeHOBCKHX Jyded Ha mnopomke Popmer D
(Monorugapar)

®ur. 8. Tepmorpamma JICK ®@opmbl D Monoruapara

®ur. 9. Tepmorpamma TI'A @opmsr D Monorunpara

@ur. 10. Kapruna nudpakuuu peHTreHOBCKUX Jyued Ha mnopomke Popmer E
(T'unpatupoBanHas Popma)

@ur. 11. Tepmorpamma JICK ®@opmel E (I'mapatuposannas @opma)

@ur. 12. Tepmorpamma TT'A @opwmet E (I'ugpatuposannas @opma)

@ur. 13. KapruHa nudpakuuyd peHTTeHOBCKHMX Jydeld Ha mopomke Popmbr F
(T'unpatuposannas Popma)

@ur. 14. Tepmorpamma JICK @opwmel F (I'mgparuposannas @opma)

@ur. 15. Tepmorpamma TT'A @opwmer F (I'unparupoBanHas @opma)

@ur. 16. KapTuna nqudpakuun peHTTeHOBCKUX Jy4er Ha nopomke Popmbr K

@ur. 17. Tepmorpamma JICK ®@opmbr K

@ur. 18. KapruHa audpaxkiyiyi peHTTeHOBCKHMX Jydeld Ha mnopomke @Popmel A
Me3sunaTHol conu

@ur. 19. Tepmorpamma JICK @opmbl A Me3unaTHol conu

@ur. 20. KaptuHa nudpakuuy pEeHTreHOBCKMX Jiydeidl Ha mnopomke Popmsl B

Mesunaraoi conu
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@ur. 21. Tepmorpamma JICK @opmbl B Me3unatHoii conu

MeTonuKy XUMHYISCKOrO CUHTE3a U OMOJIOTMYECKOr0 aHAJIN3a

Crnenyromue  cokpamieHuss MoryT Obitb  ucnodb3oBanbl:  THF  o3Hawaer
tetparuapodypan; DIPEA o3HayaeT TUHU30NMpONMISTHIIAMIH, HACHII. O3HAYAET HACBILICHHBIN
BoxHbINH pacTBop; FCC o3Havaer (as1I-KOJOHOYHYIO XpOMATOrpaduio ¢ HMCIMOIb30BAHUEM
mnokcuna kpemHust; TFA o3HadaeT TpuTOPYKCYCHYIO KHCIOTY; K.T. O3Ha4YaeT KOMHATHYIO
TEMIEPATy py; DMF O3Ha4aeT N,N-numetundopMamMur; DMSO O3Hay4aeT
numeticybpokcun, DMA o3nauaer N,N-numernnaneramun, EtOAc o3Havaer sTuanerar,
4. o3Hauaer uac(pl), nporoHHeiii SAMP: (‘H SMP) onpemensnid ¢ HCHOIb30BAHUEM
aeWirepupoBaHHOro auMmetmicyibpokcuaa mpu 400 wnu SO00MI' npu nmpumepno 20-30°C,
eclii He ykazaHo uHoe. Mcronmp3oBaHbl CTaHAapTHble cokpaueHus it SIMP (s o3Hadaer
cunriet, d o3Havaet nyOiet; dd o3Hauaer nyGer nyOneToB; t O3HAYAET TPUILIET, (| O3HAYAET
KBapTeT, p O3HAYAET MEHTET, M O3HAYaeT MYJIbTHILIET, br O3HaYaeT IUPOKHI, U TaK Jalee).
Korna sxene3o ynmoMuHaeTcst B Ka4eCTBE peareHTa, OHO MPEICTABISIET COOOH MOPOIIOK XKeJlesa,
325 meur 1 BOCCTaHOBJIEHHbIH Boopo. I[IpuBenennble 3HaueHus aHanu3a (MkM) 11 TaHHOTO
[IpumMepa npencTaBiasOT cOOON 3HAYEHUs] KOHLEHTPALMU, TIPU KOTOpoit Habmonaercs: 50%-
Hoe unruOuposanue (ICso). Judpakimro peHTreHoBCkMX Jiydyeir Ha mopoiuke (XRPD)
OCYIIECTBIISUIH C UCTIONb30BaHUEM obopynoBanusi Bruker D4. PEHTIT€HOBCKYO MOPOIIKOBYIO
audpakTorpaMMy ONpEAesIsIN Iy TeM 3aKpeTUIeH st 00pa3lia KpUCTAUTMYECKOrO MaTeprasia Ha
MOHOKpHUCTAJIMUecKoi kpeMHueBoil miactunke (SSC) Bruker u paspaBHuBaHusi oOpasua B
TOHKHH CJION € MOMOIIBIO MpeaMeTHOTo cTekia. OOpaser Bparain co CKopocThio 30 000poToB
B MHHYTY (Ui YJyYIIEHUs] CTAaTHCTUYECKUX IOJCYETOB) M OOMy4asld PEHTT€HOBCKUMH
Jy YaMU, TeHEPUPY EMBbIMH MEIHOH JITMHHO-TOHKO(OKY CHOM TpyOKOi#i, paboTaromeii mpu 40 kB
u 40 MA, ¢ ayuHoM BosHBI 1,5418 Anrcrpem (CuKa mnyuenue). KonmumMupoBaHHBIH ydoK
PEHTIE€HOBCKUX JIydell OT HMCTOYHMKA IPOIMYCKaJM 4Yepe3 YCTAHOBKY C aBTOMAaTHYEeCKU
peryaupyeMoil pacxomuMocTbio Imened mpu V20 (mmmHa nyta 20 MM), U OTPa)kKeHHOE
W3JIyYEHUE HAIIPaBJIIA YEPe3 aHTUPACCEUBAIOIIYIO LIEdb 5,89 MM U IETEKTOPHYIO 1eb 9,55
mm. Obpazer; nogsepranu Bo3nelicteuio B TeueHue 0,03 cekyHnbl ¢ marom 2-tera 0,00570°
(HeTpephIBHBIA pPEXMM CKAaHHUPOBAHWS) B MHTEpBaJe yIIOB 2-Tera OT 2 rpagycoB 1o 40
rpasyCcoB B peKHUMe TeTa-TeTa. BpeMs mporoHa coctapisiio 3 MUHYThI 36 CeKy HA. DTOT MpHOOp
OBUT OCHAIIEH AETEKTOPOM, ONpeAesroInM n3MeneHue nojoxenns (Lynxeye). Kontpons u
cbop manHbIX ocymectBisuin ¢ momombio Dell Optiplex 686 NT 4.0 Workstation,

pabotaromero ¢ nmporpaMmHbiM nponykrom Diffrac+. Jluddepenumanbayo ckaHUPYOMIYO
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kanopumetputo  (JICK) ocymecTBisuin ¢ UCHojb30BaHueM  AuddepeHIHaTbHOTO
ckanupyromero kajmopumerpa “TA Instruments Q1000. Kak mpaBuio, mMeHee ueM S5 Mr
Marepuaja, MOMEIEHHOrO B CTAHAAPTHBIN aFOMUHUEBbII TUIeb C KPBIIIKON, HArpeBalu B
nuanaszone Temmnepatyp ot 25°C mo 300°C ¢ mocrossHHON ckopocThio HarpeBaHusi 10°C B
MHUHYTY. HMcrnonb3oBanu mpoayBKy ra3000pa3HbIM a30TOM CO CKOPOCTBEO moToka 50 M B
muHyTY. JIIoOyro kpucramumdeckyro ¢opmy, koropas maer audpakxrorpammbel XRPD wnu
tepmorpammbl JICK 1o cyiiecTBy uneHTHYHBIE T€M, KOTOPbIE 3/IECh ONUCAHBI, BXOAAT B 00BEM
HacTosmuX u3oOpereHnit. CrnenuanucT B JaHHOM OOJACTH TEXHUKU CIIOCOOEH OINpEeNeIuTh
CXOJICTBO IO CYLIECTBY AU(PPAKTOrPaMM U TEPMOTPAMM.

Ananus 1: agaagus xiuerouHoro dochopmwinposanuss EGFR ¢ menenueii B px30He 19

(AXTUBUPYIOIIUH OAUHOYHBIM MYTAHT)

Jluanro knerok serkux uenoseka PCY (EGFR ¢ nenenueit B sx3one 19) nonyuanu us
AMEpUKAaHCKOM KOJUleKLMH TUNOBBIX KyJbTyp. PCY9 coxpansiiu B cpene RPMI 1640,
comep:xamieit 10%-Hyr 3MOpPHOHATBHYIO TENSYbI0 CHIBOPOTKY U 2 MM riytamuH. Knetku
BBIPALIMBAIN B yBIXHseMOM uHKyOatope npu 37°C ¢ 5% COz. AHanu3bl Al H3MEPEHUsI
KJ1eTOYHOTO (ocopunrposanms sHA0reHHOro p-EGFR B Ki1eTouHBIX TM3aTax OCY IIECTBIISIIN
corIacHo mpoTokoy, onucanHoMy B R&D Systems DuoSet IC Human Phospho-EGF R ELISA
(R&D Systems, Homep 1o katajory #DYC1095).

40 Mk kietok BbiceBanu (10000 kiIeTOK/NyHKa) B POCTOBYIO Cpely B YEepHBIX 384-
JyHOYHBIX MiaHmerax Corning ¢ mpo3pavyHbIM JHOM U HHKYOuposamu npu 37°C ¢ 5% CO2 B
TedeHne Houu. KIeTKH akyCTHYecKH AO3MpoBajM ¢ ucnojb3oBanueM Echo 555, mpu stom
coennHeHus cepuitHo pa3basisuim B 100%-noMm DMSO. TTnaHmeTs! HHKYyOUpPOBaJIU B TEYCHUE
JOTOJTHATENBHBIX 2 YaCOB, 3aT€M CPEly OTCACHIBAIN U B KAXKIYO JYHKY no0asistan 40 Mk 1x
oydepa nns nusuca. UepHble 384-nyHouHble MIaHImEeThl Greiner ¢ BHICOKUM CBSI3bIBAHUEM
MOKPBIBATI UMMOOWIIM30BAHHBIM AaHTHUTEJIOM H 3areM OjokupoBanmu 3%-HeiM BSA. Ilocne
ynanenus O6joka 15 MK m3ata nmepeHOCHSN B YepHble 384-myHouHble TuaHmeTs Greiner ¢
BBICOKUM CBSI3bIBAHHEM U HHKYOHPOBaH B TeueHHe 2 yacos. [locie acnupanuu U mpOMBIBKH
iaHmeros PBS nobasisiiin 20 MK IeTEKTHPYEMOro aHTUTENIa M MHKY OUPOBAaJIM B TEUEHUE 2
yacoB. [locne acnmpanyu u npomeiBkH uianmeros PBS noGasnsimn 20 Mk ¢uryoporeHHoro
nepokcunasnoro cyocrpara QuantaBlu (Thermo Fisher Scientific, Homep mo karanory 15169)
U MHKyOupoBau B TeueHue 1 yaca. B mnanmeTs! nobasssim 20 MKIJI pacTBOpPa, OJIOKUPYIOIIEro
QuantaBlu, u ¢uyopecueHInO CYUTHIBAIN Ha IUIAHIIET-puaepe Envision ¢ UCTIOIB30BaHUEM

JUTMHBI BOJIHBI BO30yskaeHWs: 352 HM ®W JnuHbBl BOJNHBI u3jaydeHus: 460 HM. JlaHHbIE,
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TNIOJTyY€HHBIE C K&KABIM COEAMHEHNEM, BBOAMIIN B TPOrPAMMHBIH makeT (Takoi kak Origin) ays
AHAJUTUYECKON anmpOKCUMAaLUH KpUBbIX. Mcxons u3 3Tux naHHbIX nonydanu 3Hadenus 1Cso,
OTpeNieJIeHHble MyTeM pacueTa KOHLEHTPALMM COEJUHEHHUs, KOTopoe Tpelyercs s
nonyuenust 50% sddexra.

Anamu3 2: aHanu3 kiaeToyHoro docdopunuposanus L8SER/T790M EGFR (nBoiiHo#M

MYy TaHT )

Jluauu knetok nerkux yenosexka NCI-H1975 nonyuanu n3 AMepuKaHCKOM KOJIEKLMU

tunoselx KyJaeTyp. NCI-H1975 coxpansiiu B cpene RPMI 1640, comepsxameit 10%-nHyro
SMOPHOHANBHYIO TEJSYbI0 CBIBOPOTKY M 2 MM riuyramuH. Kierku BblpamuBaiu B
yBnaxHsemMoM uHkybatope mpu 37°C ¢ 5% COz. AHanusel A U3MepeHHs KJIETOYHOTO
dochopunuposanus s3unoreHHoro p-EGFR B kieTo4yHBIX JH3aTax OCYIIECTBISUIM COTJIACHO
nporokoiy, onucanHomy B R&D Systems DuoSet IC Human Phospho-EGF R ELISA (R&D
Systems, Homep o karanory #DYC1095). 40 mka kinerok BeiceBaiu (10000 kaeTok/nyHKa) B
POCTOBYIO cpeny B 4epHbIX 384-nyHOuHbIX muiaHimetax Corning ¢ Mpo3payHbIM JTHOM H
nakyouposamu npu 37°C ¢ 5% CO2 B TeueHne Houu. KieTkn akyCTHYECKH HO3UPOBAIH C
ucnonb3oBanueM Echo 555, mpu sTom coennnenus cepuiino paszbasisuiu B 100%-nom DMSO.
[Tnanmers MHKYOUPOBAIU B TEYEHHE AOMOJHHUTEBHBIX 2 YaCOB, 3aTEM CPely OTCAChIBAIH U
B Kaxayw JyHKy nobasmsuin 40 mxn 1x Oydepa mns mmsuca. Uepnsie 384-myHOUHBIE
riaHmeTel Greiner ¢ BBICOKMM CBSI3bIBAHUEM MOKPBIBAIM UIMMOOMIN30BAaHHBIM AHTHTEIOM U
3areMm OnokupoBamu 3%-ubiM BSA. Tlocne ynanenust 6yoka, 15 MK nu3ata MepeHOCUIIH B
yepHble 384-myHouHble MIaHmeThl Greiner ¢ BBICOKMM CBSI3bIBAHUEM WM HHKYOHPOBAJIU B
TedeHue 2 dacoB. Ilocnme acmupauun u NpombiBKH IUIaHmieroB PBS nobGaemsimm 20 MK
JIETEKTUPYEMOro aHTUTeJla M WHKyOupoBasu B TeueHue 2 yacoB. I[locnme acmupauuu u
NPOMBIBKY TiaHeToB PBS noGasmsiiu 20 MKJT IETEKTUPY EMOTO aHTUTENA U HHKYOUPOBAJIH B
TeyeHue 2 dacoB. Ilocnme acmupauun u NpoMbIBKH IUIaHmeroB PBS nobaemsimm 20 Mk
dayoporenHoro nepokcunasuoro cydcrpara QuantaBlu (Thermo Fisher Scientific, Homep mo
katasnory 15169) u mHKyOupoBamu B TedeHue | dyaca. B ruanmersr noGasmsuimm 20 MK
pactBopa, Onokupyromero QuantaBlu, u ¢ayopecieHIMI0 CYUTHIBAN HA TUIAHIIET-PUAEPE
Envision ¢ ucrnonp30BaHUEM ATUHBI BOJHBI BO30YKASHHS 352 HM U JUTMHBI BOJIHBI U3y YEHHS
460 um. /laHHblE, NOJYYEHHBIE C KaXKIbIM COCJUHEHHUEM, BBOJUIN B MPOrPAMMHBIN MaKeT
(Takoii kak Origin) Ay aHAJTUTUYECKOHN ammpOKCUMAIMK KPUBBIX. MICXOAs W3 3THX HaHHBIX
nojry4asu 3HaueHus 1Cso, onpeeneHHble yTeM pacueTa KOHLEHTPallui COeAMHEHUs, KOTOpOoe

Tpedyetcs st monyderust S50% s dexra.
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Amnajus 3: aganus kiaeroyHoro gochopunuposanus EGFR nukoro tuma

JIuHMIO KJIETOK TOJNCTON KHUIIKM denoBeka LoVo monyudanun u3 AMepHKaHCKOM
KOJUIEKLIUU TUINIOBBIX KyJbTyp. LoVo coxpansinu B cpene RPMI 1640, conep:xatueii 3%-Hyo
00eHEHHY0 YMOPHOHABHY O TEJSTUBIO CHIBOPOTKY U 2 MM riyramuH. KneTku BeipamuBamu
B yBiaxHsieMoM uHKyOarope mpu 37°C ¢ 5% CO2. AHanusbl Ui U3MEPEHUs] KJIETOYHOTO
dochoprnmuposanus s3un0reHHoro p-EGFR B kieToYHBIX JH3aTax OCYIIECTBISUIM COTJIACHO
npoTokoiy, onucaHHoMy B R&D Systems DuoSet IC Human Phospho-EGF R ELISA (R&D
Systems, Homep no karanory #DYC1095). 40 mkan knerok BeiceBanu (15000 kaeTok/nyHKa) B
POCTOBYIO cpeAy B 4epHbIX 384-myHO4HBIX miaHmerax Corning ¢ Mpo3padyHbIM JTHOM U
unkyouposanu npu 37°C ¢ 5% CO2 B Teuenne Houn. KieTku akyCTHUECKH NO3MPOBAIH C
ucnonb3oBanueM Echo 555, mpu sTom coenunenust cepuiino paszbasisiu B 100%-nom DMSO.
ITnanmers! HHKYOMPOBAIN B T€UYEHHE JOMOJHUTENBHBIX 2 4aCOB, 3aTeM cTUMyJupoBanu 100
HI/MJ1 B TeueHue 10 MUHYT M Cpelly OTCAchIBAIM U B KOKAYIO JYHKY noOasisuin 40 mim 1x
Oydepa nns musuca. UepHoie 384-nyHouHble MmiaHmieTsl Greiner ¢ BBICOKHUM CBSI3bIBAHHEM
HOKPBbIBAJIMN UMMOOMIIN30BAHHBIM aHTHTEJIOM U 3aTeM OnokupoBanu 3%-ueiM BSA. Tlocne
ynanenus Oj0ka, 15 Mk mu3aTa nepeHocwIH B YepHble 384-myHouHble miaHmersl Greiner ¢
BBICOKHM CBSI3bIBAHHEM U MHKYOHMPOBAIH B TeueHHe 2 yacos. [locie acnupanuu U mpOMBIBKH
iaHmeToB PBS nobassiin 20 MK I€TEKTUPYEMOrO aHTUTENIa M MHKY OMPOBaJIM B TEUEHHUE 2
yacoB. [Tocne acnmparu ¥ npombiBkH iaHmeroB PBS noGasnsmn 20 Mk ¢uiyoporeHHOro
nepokcunasnoro cyocrpara QuantaBlu (Thermo Fisher Scientific, Homep no katasnory 15169)
U MHKyOupoBasu B TeueHue 1 yaca. B manmeTs! nobassisii 20 MK pacTBOpPa, OJIOKUPYFOIIEro
QuantaBlu, u ¢ryopecueHIHIO CYUTHIBAIN HA MJIaHIIET-puaepe Envision ¢ UCHIOIB30BaHUEM
JUTMHBI BOJIHBI BO30yskaeHHs 352 HM W JMuHBI BOJHBI u3jaydeHus 460 HM. JlaHHbIE,
TIOJTy YeHHBIE C K&JKABIM COEIMHEHUEM, BBOAMIIN B TPOrPAMMHBIH makeT (Tako kak Origin) ais
aHAJIUTUYECKON anmpokcuMaluu Kpusbix. Mcxons u3 sTux naHHbIX nonydainu 3HaueHus [Cso,
ONpeNeJIeHHblE TyTEM pacueTa KOHLEHTPALMH COEOUHEHHUs, KOTopoe Tpedyercs s
nonyuenust 50% sddexra.

Jannbie ananmn3a (MKM) it coennneHni [IpumepoB 3To 3asBKH MOKa3aHbI B TAOJIHUIE
HIDKe. XOTs JaHHBIC aHAJIN3a U3JIOKEHBI C OTIPENIEICHHBIM KOJIMYE€CTBOM 3HAYAIINX AP, 3TO
He cJielyeT BOCIIPUHUMATh KaK MPEeACTaBIEHUE TOTO, YTO JAHHBIE ONpPENeNsSiOT C TOUHOCTBIO

HMEHHO J0 3TOr0 KOJMYECTBA 3HaYalINX LII/I(I)p
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Ne ITpumepa Ananus 1 Anamus 2 Ananus 3
1 0,007614 0,004956 0,4744
2 0,001291 0,001504 0,04122
3 0,01054 0,01549 0,5222
4 0,01273 0,0016 0,5099
5 0,02059 0,003402 0,8225
6 0,002183 0,0006695 0,1959
7 0,003262 0,0006825 0,1606
8 0,02239 0,005481 1,17
9 0,009959 0,002818 0,8744
10 0,07377 0,03998 8,427
11 0,02854 0,01871 1,599
12 0,03613 0,005821 1,393
13 0,1388 0,01926 11,91
14 0,05328 0,01912 12,48
15 0,01399 0,05524 1,067
16 0,1437 0,07052 >18,92
17 0,02344 0,005644 0,772
18 0,06644 0,03138 2,696
19 0,002149 0,001463 0,07081
20 0,007487 0,005276 0,1929
21 0,002948 0,002339 0,1283
22 0,002137 0,001524 0,07336
23 0,01694 0,01759 3,018
24 0,001327 0,0008856 0,03567
25 0,0005811 0,000238 0,01092
26 0,002289 0,001925 0,05831
27 0,00561 0,01142 0,3177
28 0,01292 0,01144 0,4938

28A 0,01975 0,01271 1,443
29 0,001228 0,0008846 0,04652
30 0,07375 0,05211 1,613
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Ne ITpumepa Ananus 1 Anamus 2 Ananus 3
31 0,03746 0,00734 2,506
32 0,138 0,02378 10,53
33 0,8916 1,158 11,86
34 0,009044 0,003767 0,1526
35 0,008571 0,006772 0,2623
36 0,04329 0,03272 1,051
37 0,002112 0,001814 0,04859
38 0,005092 0,004405 0,5384
39 0,002336 0,001005 0,2484
40 0,0124 0,01477 >30
41 0,02863 0,0295 1,841
42 0,005192 0,005161 0,4542
43 0,01817 0,01055 1,34
44 0,03329 0,0256 3,64
45 0,1102 0,041 7,396
46 0,1289 0,09293 7,091
47 0,1939 0,1192 15,45
48 0,03988 0,03098 1,579
49 0,0742 0,05097 3,093
50 0,1145 0,1297 7,626
51 0,01296 0,007713 0,4622
52 0,02603 0,01501 1,4
53 0,03537 0,02824 2,638
54 0,003217 0,002803 0,1832
55 0,006433 0,002863 0,5066
56 0,04433 0,02922 3,504
57 0,006455 0,01452 0,08931
58 0,007085 0,01683 0,1786
59 0,002266 0,003021 0,02816
60 0,0146 0,04886 0,6241
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Ipuvep 1: N-{4-Mertoxcu-2-[1-meTnia-3,6-nuruapo-2H-nupuauu-4-mial-5-[(5-

MeTHJI-4-nupa3oo[1.5-¢|nupuanH-3-uanupUMHANH-2-1a1)aMiuHo | henuat npon-2-

eHamuz

Axpunownxiopun (0,331 mn, IM B THF, 0,33 mMMmonp) noGaBisanu 1o KamjsiM K
pacTBopy 6-merokcu-4-(1-metuin-1,2,3,6-rerparuaponupunus-4-mn)-N/-[ S-metun-4-
(mupazono[1,5-a]-mupunus-3-wn)mupuMuanH-2-mi [6enson-1,3-muamuna  (IlpomexyTounoe
coenuHenue 1, 146 mr, 0,33 mmons) u DIPEA (0,086 mu, 0,50 mmons) B THF (4 mun) npu -
10°C B Teuenue 1-munytHoro nepuoaa B armocdepe N2. [loaydeHHYI0 cMeCh MepeMenBaIm
npu 0°C B TeueHue 15 MUHYT U 3aT€M KOHLIEHTPUPOBAJIU B BakyyMe. OCTaTOK pacTBOPSUIU B
CH2Cl2 (5 M) ¢ HebonbummM konmudectsoM CH3OH. 3ToTt pacTBOp 3aTeM NMPOMBIBAJIHM HACHIIL.
NaHCOs3 (2 mi), cymmmu (MgSO4) u 3aTeM KOHLEHTPUPOBAIU B Bakyyme. B pesynbrare
ounctku nocpencrsoM FCC, smouposanus 5-25% CH30H B CH2Cl2 1 KOHIEHTpUPOBaHUS
COOTBETCTBYIOLINX (PPAKLUI B BaKyyMe MOJYHYMIN MaTepHal, KOTOPbIH pacTBOPSUIM B CMECH
CH2Cl2:71. metanonbHbIi ammuak 100:8 (1 mut) u punpTpoBanu uepes HaOMBKyY | T qUOKCHIA
KpeMHus. B pesysprate KOHLEHTPHUPOBAHMS MOJYYEHHOTO PacTBOpa MOJYYMIN YKA3aHHOE B
3aronoske coenunenue (70 mr, 38%) B Buze OnenHo-opaxkesoii nensr, 'H SIMP: 2.27 (3H, s),
237 (2H, m), 2.42 (3H, s), 2.53-2.57 (2H, m), 2.97 (2H, m), 3.87 (3H, d), 5.66 (2H, d), 6.14
(1H, d), 6.39 (1H, d), 6.86 (1H, s), 7.07 (1H, t), 7.42 (1H, m), 7.98 (1H, s), 8.17 (1H, s), 8.32
(1H, s), 8.48 (1H, d), 8.58 (1H, s), 8.81 (1H, d), 9.29 (1H, s); m/z: ES* MH" 496.

TIpumep 2: N-(5-{|5-Xnop-4-(1 H-uuaoa-3-ua)nupuMuaui-2-uiajamunol-4-

MeTOKCH-2-[1-MeTn-3,6-auruapo-2 H-nupuaus-4-ui|deHna)npon-2-eHaMug

Axpunownxiopun (0,217 mn, 1M B THF, 0,22 mMmonb) no0aBisiii 1Mo KarjsiM K
CYCIIeH3UH N'-[5-xnop-4-(1 H-urnon-3-wn)nupuMuIuH-2-ui |-4-meTokcu-6-( 1 -metun-3,6-
auruapo-2H-nupunus-4-un)denson-1,3-nuamuna (Ilpomexkyrounoe coenunenue 7, 100 wmr,
0,22 mmonp) u DIPEA (0,057 m, 0,33 mmons) B THF (3 mut) npu -5°C B TeueHue 1-MuHyTHOTO
nepuona B armocdepe Na. [TonydyenHnyro cmech nepememuaiu npu 0°C B TedeHue 15 MuHyT
U 3aTeM KOHIIeHTpHupoBaiH B Bakyyme. Octarok pacteopsuin B CH2Cl2 (5 mut) ¢ HeckonbkuMu
karmsivu CH3OH u mpowmbiBanu Haceim. NaHCOs (2 mut). OpraHudeckuii pacTBOp 3aTeM
cymmm (MgSQO4) u 3arpykaiu Ha AUOKCHI KPEeMHHs B Bakyyme. B pesyibTate O4HCTKH
nocpencreom FCC, smoupoBanms 5-25% CH3OH B CH2Cl2 um  KOHUEHTpHpOBaHUS
COOTBETCTBYIOLINX (DPAKIHIA B BAKYYME MOy YHIIH OCTaTOK, KoTopbIit mpombisain CH30OH (0,3
MJI) ¥ CYIIMJIM HA BO3AyX€ C MOJYUYSHHEM YKa3aHHOTO B 3aroyioBke coenrHeHus (37 mr, 31%)

B BUMe Oe5KeBOro KpHCTaJIMIECKOro TBepaoro semectsa. 'H SIMP: 2.28 (3H, s), 2.38 (2H, m),
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2.55 (2H, m), 2.98 (2H, d), 3.85 3H, s), 5.6-5.72 (2H, m), 6.15 (1H, m), 6.41 (1H, m), 6.88
(1H, s), 7.10 (1H, t), 7.18 (1H, t), 7.47 (1H, d), 7.98 (1H, s), 8.33 (1H, s), 8.36 (1H, d), 8.42
(1H, s), 8.49 (1H, s), 9.29 (1H, ), 11.86 (1H, s); m/z: ES* MH" 515.

Hpuvep 3:  N-(5-{[4-(1 H-Uupo-3-11)-S-MeTHINHPHUMHAHH-2-1|amuno-4-

MeTOKCH-2-[4-MeTuanunepasun-1-wildennanpon-2-eHamua

Axpunowtxiopun (0,025 vy, 0,30 mmose) nodasisiu no karwisam k N'-[4-(1H-ungon-
3-m1)-5-MeTUINUPUMUANH-2- 11 |-4-MeTOKCH-0-(4-MeTunmnunepasus- 1 -mn)oenson-1,3-
nuamuny (Ilpome:xxyrounoe coenunenue 12, 135 mr, 0,30 mmonb) u DIPEA (0,090 mi, 0,33
mmodb) B CH2Clz (10 mir) u DMF (2 M) mpu 0°C B atmocdepe Na. ITonyueHHY 0 CyCIeH3HIO
nepememuBanu npu 0°C B TedeHHe 2 4acoB, 3aTeM OCTABJIAJIN HarpesaThcs A0 k.T. CMmech
3areM pasbOaBmsin Bopod (15 mu) m skcrparmpoBanu CH2Cla (40 mu). ITomyuenHsblit
OpraHuYecKuil pacTBOp mpombiBain HackimeHHbBIM NaxCO3 (20 M) U 3aTeM HACBIIIEHHBIM
paccosmom (20 mi). PactBop 3atem cyummu (MgSO4) U KOHLEHTpHUPOBAIM B Bakyyme. B
pesynbrate ounctku nocpeacrsoM FCC, smoupyst 1-5% 7M MeTaHONBHBIM aMMHUAKOM B
CH2Cl2, mony4wnny HeOUMIIEHHBIH npoayKT. JlonmonHuTenbHast ouncrka npenaparusioir HPLC
(xonmonka Waters SunFire, nuokcun kpemuusi 5 MM, nuamerp 19 mwm, mmmHa 100 M) ¢
SJIFOUPOBAHUEM CMECSIMU TIOHWKAIOIIEWCsT TOJSAPHOCTH Boabl (comepskamei 0,1%-Hyro
My paBbuHyt0 kucinoty) 1 CH3CN ¢ nocnenyromeit HPLC (xononka Waters XBridge Prep C18
OBD, nuokcun kpemuaus 5 MM, quametp 19 mm, mymHa 100 MM ) € 3IFOMPOBAHUEM CMECSMHU
TIOHWKAKOIIeHicss ToNsipHOCTH Bonbl (comepskameit 1% NH3) u CH3CN nmana ykasaHHOe B
3arojoBke coenunenue (23 mr, 15%) B Buae Genoro Teepaoro emectsa, 'H IMP: 2.26 (3H,
s), 2.37 (3H, s), 2.48-2.57 (4H, m), 2.87 (4H, t), 3.84 (3H, s), 5.70 (1H, d), 6.18 (1H, dd), 6.59
(1H, dd), 6.87 (1H, s), 7.05 (1H, dd), 7.15 (1H, t), 7.44 (1H, d), 7.83 (1H, s), 7.98 (1H, d), 8.22
(1H, s), 8.34 (1H, d), 8.49 (1H, s), 8.97 (1H, s), 11.68 (1H, s); m/z: ES* MH" 498,60.

IIpumep 4: N-{5-](5-Xnop-4-mupa3zo10][1.5-¢|nupuanH-3-HanupuMuIuH-2-

wi)amuHol-2-[(3R)-3-numeTHIaMUHONNPPOIHANH-1-na]-4-MeTokcudeHNI{ nNpon-2-

CHAMHU

Pactop axpunomnxmnopuaa (0,042 ma, 0,51 mmons) B8 CH2Cl2 (1 mut) mobasnsiian o
KarsiM K cMecu  N-(5-xnop-4-niupasonol 1,5-a|mupunns-3-unmupumunui-2-mi )-4-[ (3 R)-3-
TUMETHJIAMUHO-TTUPPONTUAUH- 1 -1 |-6-MeTokcuOen3on-1,3-nnamMuna (ITpomeskyToUuHOE
coequnenue 18, 245 mr, 0,51 mmons) u DIPEA (0,097 mi, 0,56 mmons) B CH2Cl2 (10 mn),
KOTOPYIO OXJaXkganu Ha OaHe nen/Boma. CMech MepeMenInBaii B TE€YCHHE 2 YaCOB M 3aTEM

npombiBasi paccosioMm, cymmid (NaxSO4) u KOHIUEHTpUpPOBaM B Bakyyme. B pesynbrare
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ounctku nocpeactsoM FCC, smoupys 2% 7 H. metaHonbHOro ammuaka B CH2Clz, monyuwnnu
IIeHy TOCJIe KOHLEHTPUPOBAHUS B BaKyyMe. DTy neHy pactupaiu ¢ ucnonszoBaaneM CH2Clz
¥ AMSTHIIOBOTO 3(Hpa 1 Oy YEHHOE TBEPAOE BEIIECTBO COOMpany (PUIBTPOBAHNUEM U CYIIHIH
C MOJIyYeHNEeM YKa3aHHOTO B 3arojioBke coenuHenus (157 mr, 58%) B BUIE JKEITOrO TBEPIOTO
Bemectsa; 'H SIMP: 1.68-1.83 (1H, m), 2.05-2.16 (1H, m), 2.18 (6H, s), 2.64-2.76 (1H, m),
3.18-3.29 (3H, m), 3.36-3.47 (1H, m), 3.77 (3H, s), 5.67 (1H, dd), 6.16 (1H, dd), 6.48 (1H, dd),
6.54 (1H, s), 7.12 (1H, t), 7.37 (1H, t), 7.43 (1H, s), 8.28-8.46 (2H, m), 8.55 (1H, s), 8.83 (1H,
d), 8.94 (1H, s), 9.37 (1H, s); m/z: ES MH" 533,5.

IIpumep 5: N-{5-][(5-Xnop-4-nupa3zo0.10[1.5-a|nupuanH-3-HanupUMHIHH-2-

Wi1)aMmuHo|-2-[3-aumeTnaamuHoaseTuanH-1-nil-4-meroxkcudennatnpon-2-eHaMua

PactBop akpunomnxiopuaa (0,038 mu, 0,47 mmone) B CH2Cl2 (1 min) noGasnsinu o
KaljisiM K nepeMernnBaeMoMy  pactBopy  N-(5-xmop-4-nupazono[ 1,5-a|nupuann-3-
WINHUPUMUANH-2-111)-4-(3 - ANMEeTUIIAMIUHO-a3e TUIUH- | -11)-6-MeTokcuOeH3o- 1,3-nnaMmuna
(ITpome:xyTounoe coequnenue 24, 220 mr, 0,47 mmons) u DIPEA (0,090 mn, 0,52 mmonb) B
CH:xCl2 (5 mn), koTopblii oxnakaanu Ha OaHe jen/Bona. CMech mepeMeluBaid B TeYeHUE 3
4acoB U 3aTeM NpoMbIBaIH paccojoM, cyurmin (Na2SO4) U KOHLIEHTPUpPOBAIU B Bakyyme. B
pesyabrare ouuctku nocpencrsom FCC, smoupyst 0-5% 7 H. METaHOJBHOTO aMMHAaKa B
CH2Cl2, nmonyumim yka3aHHOe B 3arojioBke coeawHeHue (221 mr, 90%) B BHOE KEITOrO
tBepaoro emectsa; 'H SIMP: 2.09 (6H, s), 3.08 (1H, p), 3.55-3.62 (2H, m), 3.76 (3H, s), 3.97
(2H, t), 5.66 (1H, dd), 6.16 (1H, dd), 6.25 (1H, s), 6.45 (1H, dd), 7.10 (1H, dd), 7.35 (1H, s),
7.39 (1H, dd), 8.25-8.40 (1H, m), 8.35 (1H, s), 8.45 (1H, s), 8.81 (1H, d), 8.92 (1H, s), 9.24
(1H, s); m/z: ESTMH" 519,56.

IIpumep 6: N-{5-](5-Xnop-4-nmupa3o010][1.5-a¢|nupuanH-3-uanupuMuaua-2-

WI1)aMHHO]-2-[2-AHMeTHIAMHHOI THI-MEeTHIAMHHO]-4-MeToKcH peHnI} npon-2-eHaMu/

Axpunownnxnopun (1,248 mn, 1M 8 THF, 1,25 mMosib) 106aBisiiu 1o Karsm K N*-[5-
xJop-4-(pazono[ 1,5-a|nupunun-3 -win)nupumMuanH-2-ui|-N -[2-(numMe TunamMuHo )i | -5-
meTokcu-N!-metunbenson-1,2,4-rpuamuny (Ilpomexkyrounoe coequnenue 33, 530 mr, 1,13
mmodb) u DIPEA (0,244 mu, 1,36 mmons) B THF (20 mit), kotopsiii oxnaxganu no 0°C. Oty
cmech nepemernnaiy npu 0°C B reuenue 2 yacoB. CMech 3aTeM KOHLIEHTPUPOBAJIH B BaKyyMe.
ITonyuennsrit ocraTtok pacteopsiin B CH2Cla (100 mu), 3aTeéM mpOMBIBAIM TOCIEAO0BATENBHO
HaceimeHHbiM NaHCOs (25 mut), Bomoit (25 Mi1) W HAcBIIEHHBIM paccosioM (25 wui).
Opranndeckuii pacTBOp KOHLEHTPUPOBAJIM B BaKyyMe. B pesysbrare OUYMCTKH MOCPEICTBOM

FCC, smoupys 0-20% 2M metanonsHoro ammuaka B CH2Clz, 1 TONOMHUTENBHON OYUCTKU
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nocpencrsoM FCC, smonpyst 0-20% CH30H B CH2Cl2, monyunnn kopuuneByro cmony. JKX-
MC aHanu3 mokasaj, 4To BCE ele MPUCYTCTBYIOT NpuMecH. [IpennpiHsIN TOMOTHUTENBHY IO
ounctky nocpeactsoMm FCC, smoupys 0-20% CH3OH B CH2Cl2. CooTBercTByomue Gppakipm
KOHLIEHTPUPOBAJIN C MOJYYEHHEM KOPHYHEBOW CMOJIbL, COAEpIKalleH YKa3aHHOE B 3arOJIOBKE
coenuHeHue. [IoNBITKM MPEBPATUTh 3Ty CMOJIy B TBEPJAOE BELIECTBO IyTEM PACTHUPAHUS HE
ynamuce. Jlnopunmuzauus 3 cmecu CH3CN/Boma Takke He ynanach, HO Juoduiuszauus u3
cmecu CH30H/Boma nana xopuuHEBOE MOJYTBEPAOE BEINECTBO. B pesynbraTe pacTupaHus
NOJyTBEPAOrO BELIECTBA C JUATUIIOBBIM 3(QUPOM C MOCHEAYIOIIUM BbIMapUBaHUEM >(upa
NOJYYMIN yKa3aHHOe B 3aroiioBke coenauHeHue (191 mr, 32%) B Bunme OnenHO-KENTOro
nopomkoobpasHoro Teepaoro semectsa; 'H SAMP: (CDClz) 2.28 (6H, s), 2.32 (2H, t), 2.71
(3H, s), 2.84-2.92 (2H, m), 3.87 (3H, s), 5.67 (1H, dd), 6.29 (1H, dd), 6.37 (1H, dd), 6.80 (1H,
s), 6.89 (1H, td), 7.23-7.33 (1H, m), 7.46 (1H, s), 8.45 (1H, s), 8.52 (1H, d), 8.56 (1H, d), 8.94
(1H, s), 9.39 (1H, s), 10.09 (1H, s); m/z: ES" MH" 521,29.

Hpumep 7: N-{2-[(3aR.6aR)-5-Metn.i-2.3.3a.4.6,6a-rekcarnaponuppoJiof3.2-

clmuppoa-1-uial-5-[(5-xa0p-4-nupaszoao|1.5-¢|nupuans-3-uanupuMuIuH-2-1J1)aAMHHO |-

4-meTokcudeHn I} npon-2-eHAMHUI

Axpunownxiopun (1M B THF, 0,225 mi, 0,22 mmons) B8 CH2Clz (1 mut) nobasinsiim o
kasiM K cMmecu 4-[(3aR,6aR)-5-metnn-2,3,3a,4,6,6a-rekcaruaponuppoiio| 3,2-cnuppon-1-
wi|-N-(5-xnop-4-tupazono| 1,5-a|nupunuH-3-uinupuMUInH-2- 11 )-6-MeTOKCUOeH301- 1,3 -
nuamuna (Ilpomexyrounoe coequnenue 35, 105 mr, 0,21 mmouns) u DIPEA (0,041 mu, 0,24
mmonib) B CH2Cl2 (3 mi), kotopyro oxnaxknanu Ha Oane nen/Boma. CMech mepeMeluBaiy B
tedyenue 0,5 yaca, MPOMBIBAJINA PACCOJIOM U 3aTeéM KOHLIEHTPUPOBAJIH B BakyyMe. B pesynbrare
ounctku mocpenctsoMm FCC, smoupys 0-2,5% 7 H. meranonpHoro ammuaka B CH2Cl,
NOJIYYIJIM YKa3aHHOE B 3arojiopke coenuHeHue (60 mr, 52%) B Buae OseIHO-KENTOrO
TBepnoro Bemectsa; 'H AMP: 1.77-1.81 (1H, m), 1.95-2.16 (5H, m), 2.24-2.35 (1H, m), 2.38-
2.48 (1H, m), 2.86-2.90 (1H, m), 3.18-3.22 (1H, m), 3.37-3.45 (1H, m), 3.76 (3H, s), 4.33-4.37
(1H, m), 5.68 (1H, dd), 6.18 (1H, dd), 6.51 (1H, dd), 6.66 (1H, s), 7.10 (1H, dt), 7.33-7.41 (1H,
m), 7.65 (1H, s), 8.3-8.4 (2H, m), 8.56 (1H, s), 8.81 (1H, d), 8.94 (1H, s), 9.38 (1H, s); m/z:
ES™, MH" 545,57.

IIpumep 8: N-{5-](5-Xunop-4-nmupa3zo010][1.5-a¢|nupuanH-3-HanupuMHIHH-2-

W1)aMHuHO]-4-MeToKCH-2-[S-MeTHI-2,5-1ua3zacnupo|3.4]okTan-2-uia]denuntnpon-2-

CHAMHU
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PactBop akpunomnxnopuna (5,71 mr, 0,06 mmons) B CH2Cl2 (1 mr) mobasisimu 1o
KamsM Kk cmecu N'-(5-xmop-4-nupasonol 1,5-a|nupuans-3 -uimupuMuanH-2-11)-4-MEeTOKCH-
6-(5-metnn-2,5-nquazacimupo| 3.4 |okran-2-mn)oenson-1,3-qnamMmuna (ITpomesxkyTOUHOE
coequnenue 45, 31 mr, 0,06 mmoup) B CH2Cl2 (5 mut), KOTOpYIO OXJTasknanu Ha OaHe jien/Boza.
Cwmech nepemMernnBajiy B TEUCHNE 3 YaCOB M 3aTEM ITPOMBIBAJIH paccoioM, cymmn (NaxSO4) n
KOHLIEHTPUPOBAJU B BakyyMe. B pesynprate ounictku nocpenctsom FCC, amoupyst 0-2% 7 H.
meraHospHOro ammuaka B CHa2Cla, monyumnm yka3aHHoe B 3aroyioBke coenuHeHue (21 wr,
61%) B Buze xentoii nensr; 'H SIMP: 1.70 (2H, dd), 1.98-2.11 (2H, m), 2.37 3H, s), 2.62 (2H,
t), 3.65 (2H, d), 3.76 (3H, s), 3.95 (2H, d), 5.67 (1H, d), 6.09-6.27 (2H, m), 6.43 (1H, dd), 7.10
(1H, t), 7.30 (1H, s), 7.34-7.45 (1H, m), 8.35 (2H, s), 8.44 (1H, s), 8.81 (1H, d), 8.92 (1H, s),
9.20 (1H, s); m/z: ESTMH" 545,5.

Ipumep 9: N-{5-[(5-Xnop-4-nupa3oa0[1.5-alnupuaus-3-wanupuMUIHH-2-

w1)aMuHo]-4-meroxcn-2-[1-merni-3,6-aurnapo-2 H-nupuana-4-uia | dbeana tnpon-2-

eHamu
PactBop akpunomnxiopuzaa (0,026 ma, 0,32 mmons) B CH2Cl2 (1 min) noGasnsinu mo

KarsiM Kk cmecu N'-(5-xnop-4-nupazonol 1,5-a|nupuans-3 -uinmupuMuanH-2-11)-4-MEeTOKCH-
6-(1-meTun-3,6-nuruapo-2H-nvupuann-4-un)oeH3oi-1,3-auamuna (ITpomexyTOoUHOE
coequnenue S5, 150 mr, 0,32 mmonb) u DIPEA (0,062 mn, 0,36 mmonb) B CH2Cl2 (5 mn),
KOTOPYIO OXJaxkaanu Ha OaHe jien/Bona. CMech mepeMenInBaii B TEYCHUE 3 YaCOB M 3aTEM
npombiBasii paccosioMm, cymmiud (NaxSO4) ¥ KOHUEHTpUpOBaiM B Bakyyme. B pesynbrare
ounctku nocpeacrsom FCC, amoupys 2,5% 7 H. metanonbHOro ammuaka B CH2Clz, monyuwnnu
ykasaHHOe B 3aroioske coexunenue (120 mr, 72%) B Buze xenroii nensr, 'H AMP: 2.28 (3H,
s), 2.38 (2H, s), 2.54 (2H, t), 2.98 (2H, d), 3.81 (3H, s), 5.62-5.73 (2H, m), 6.14 (1H, dd), 6.43
(1H, dd), 6.88 (1H, s), 7.12 (1H, dt), 7.39-7.47 (1H, m), 7.83 (1H, s), 8.41-8.50 (2H, m), 8.63
(1H, s), 8.85 (1H, d), 8.95 (1H, s), 9.36 (1H, s); m/z: ESTMH" 516,25.

IIpumep 10: N-{5-](5-Xaop-4-mupa30.10[1.5-¢|nupuanH-3-HInUpUMHIHH-2-

W1)aMuHo|-2-[4-(2-AuMeTHIAMHHO-2-0KCOITHI)IuNepa3uH-1-ni]-4-meTokcudenn} -

NPON-2-eHAMH/

Pactop axpunomnxmnopuaa (0,030 mi, 0,37 mmones) B8 CH2Cl2 (1 mut) nobasnsiimu o
KaIuIM K = [epeMelmBaeMoMy  pacTtBopy  2-(4-{2-amunO-4-[(5-xmop-4-mmpasomno[1,5-
a|nupUAVH-3-WIMTUPUMUIUH-2-WT)aMUHO |-5-MeTOKCU(EHIT } umepasuH- | -wi)-N, V-
mumetunaneramuaa (Ilpomexyrounoe coenunenune 57, 0,19 r, 0,35 mmones) u DIPEA (0,067

i, 0,39 mmonp) B CH2Cl2 (5 mum). Cmech mepememnBanu B TedeHue 0,5 uaca, 3areMm
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pazbasisuin CH2Cl2 (20 mut) 1 mpoMBIBaIM HACKIIEHHBIM paccosioM (2x25 mur). OpraHndeckuii
pactBop cymwim (MgSOs) W KOHUSHTPUPOBAIM B BakyyMe. B pesyibTate OYHCTKHU
nocpencteoM FCC, amounpyst 5%-apiMm CH30H B CH2Cl2, mony4miu yka3aHHOE B 3arOJIOBKe
coenunenue (0,157 r, 75%) B BUze xkenToro Teepaoro semmectsa; 'H SIMP: (CDCl3) 2.76 (4H,
s), 2.90-2.96 (4H, m), 2.98 (3H, s), 3.12 (3H, s), 3.30 (2H, s), 3.87 (3H, s), 5.65-5.77 (1H, m),
6.18-6.37 (2H, m), 6.80 (1H, s), 6.90 (1H, t), 7.28 (1H, d), 7.42 (1H, s), 8.44 (1H, s), 8.46-8.59
(3H, m), 8.93 (1H, s), 9.33 (1H, s); m/z: ES" MH" 590,52.

IIpumep 11: (5)-N-§2-[4-(2-AmMuHonponanoua)nunepasun-1-uial-5-[(5-xja0p-4-

nupa3oJi0[1,.5-a|nupuanH-3-uInupUMHIHH-2-WI)AMUHO]-4-MeToKcu(eHn I npon-2-

cHamMua

PactBop axpuinomnxmnopuaa (10,2 mkia, 0,13 mmons) B CH2Cl2 (3 M) noGasinsiiu mo
KaluisiM K TepeMelnuBaeMoMy pactBopy (S)-mpem-0ytun-N-[1-(4-{2-amuno-4-[(5-x10p-4-
nupasono| 1,5-amupunuH-3 -uiInmipuMHUIIH-2-11)aMUHO | - 5-MeTOKCHU( e HIIT | TUIepa3iH- 1 -
un)-1-okconponaHn-2-ui Jkapbamata (Ilpome:kyTounoe coenunenue 59, 65 mr) u DIPEA (0,75
i) B CH2Cl2 (10 mu), kotopsiii oxnaxnganu Ha OaHe nen/Boma. CMech mepemMernnBaivd B
teyenue 0,75 gaca, 3aTtem racuiu Boaoi (10 mi) u 2M NaxCOs (5 mut). ®as3bl oTaensia u
opranuueckuii pactop cymwin (MgSQO4) U KOHIEHTPUPOBAIH B Bakyyme. IlonydeHHbIH
octatok pacteopsiii B CH2Cl2 (3 mun) u 3atem obpabateiBamu TFA (0,1 mi). ITocne crosiHust B
teyenune 0,25 vaca mobasnsiu Bropyro mnopuuo TFA (0,2 mn). Ilocne eme omuoro 0,25-
YacoOBOrO MEPHONA 3TOT PACTBOP KOHLEHTPUPOBAIM B BAKyyM€ U OUHUINAIH MPENapaTUBHOU
HPLC (xononka Waters SunFire, nnokcun kpemHust 5 MkM, auametp 19 mm, qyuHa 100 Mm),
AIIOUPYSI CMECSMHU TIOHMKAIOLIEHCS TIOISIPHOCTH BOAbI (conepakameii 0,1%-Hyro MypaBbUHY O
kuciory) u CH3CN. @pakuuu, comepkaique IeJieBOe COEIUHEHUE, KOHIIEHTPUPOBAIH B
BaKyyMe C TOJIyUYE€HHEM YKa3aHHOTO B 3arojioBke coemuuenwus (17 mr, 6% ot S5-xjop-N-(4-
¢dTop-2-meTokcu-S-aurpodenun)-4-mupaszono| 1,5-a|mupunus-3 -ui-mupuMuIUH-2-aMUHA) B
Buje Genoro Teepaoro semectsa; 'H AMP: 1.25 (3H, s), 2.83-2.96 (4H, m), 3.65-3.82 (7H, m),
4.14-4.23 (1H, m), 5.73 (1H, d), 61.9 (1H, d), 6.64-6.70 (1H, m), 6.69 (1H, s), 7.08-7.12 (1H,
m) 7.30-7.37 (1H, m), 8.20-8.28 (2H, m), 8.35-8.41 (2H, m), 8.68 (1H, s), 8.80-8.84 (1H, m),
8.95 (1H, s), 9.11-9.15 (1H, m); m/z: ES” MH" 576,60.

IIpumep 12: N-{5-](5-Xaop-4-nmupa30.10[1.5-¢|nupuanH-3-HInUPUMHAIHH-2-

wi)amMuHo]-2-[(35)-3-anmMeTnaaMuHONUPPOIHANH-1-11]-4-MeTokcHdeHUI} IpON-2-

CHAMHU
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PactBop axpunomnxmnopuaa (0,042 ma, 0,52 mmons) B8 CH2Cl2 (1 M) nobasnsiinu mmo
kamsM K cmecu (S)-N'-[S-xmop-4-(mupazono[ 1,5-a|nupunus-3 -un) mupumMuaus-2-m|-4-[ 3 -
(TMMeTHIaMHUHO ) TUPPOTHINH- 1 -1 |-6-MeTokcnben3on-1,3-mnamMmuna (ITpomeskyTOUHOE
coeaunenue 61, 250 mr, 0,52 mmons) u DIPEA (0,099 mn, 0,57 mmons) B8 CH2Cl2 (5 mn),
KOTOPYIO OXJaxkaanu Ha OaHe nen/Bona. CMech mepeMennBaii B TE€YEHHE 3 YaCOB M 3aTEM
npombiBasi paccosioMm, cymmid (NaxSO4) u KOHUEHTpUpPOBaJM B Bakyyme. B pesynbrare
ounctku nocpeactsoM FCC, smoupys 2% 7 H. metaHonbHOro ammuaka B CH2Clz, monyunnu
yka3aHHOe B 3arojoske coenunenue (194 mr, 70%) B BHe KeITOr0O TBEPAOro BellecTsa; 'H
SAMP: 1.69-1.83 (1H, m), 2.05-2.16 (1H, m), 2.19 (6H, s), 2.65-2.78 (1H, m), 3.18-3.29 (3H,
m), 3.35-3.46 (1H, m), 3.77 (3H, s), 5.67 (1H, dd), 6.16 (1H, dd), 6.48 (1H, dd), 6.54 (1H, s),
7.12 (1H, t), 7.37 (1H, t), 7.43 (1H, s), 8.3-8.46 (2H, m), 8.55 (1H, s), 8.83 (1H, d), 8.94 (1H,
s), 9.37 (1H, s), m/z: ESTMH" 533,5.

Ilpume 13: N-{5-[(5-Xunop-4-nupas3oao0[1.5-alnupuang-3-uanupuMuIuH-2-

na)aMuHo|-4-MeToKcH-2-[4-MeTnanunepasun-1-wilpennnt npon-2-eHamua

PactBop axpunomnxiopuzaa (0,092 ma, 1,14 mmons) B CH2Cl2 (1 min) noGasnsinu mo
KarsiM Kk cmecu N'-(5-xnop-4-nupazonol 1,5-a|nupuans-3 -uinmupuMuanH-2-11)-4-MEeTOKCH-
6-(4-meTunnunepasuH-1-un)oenson-1,3-quamuna (IllpomexkyrouHoe coexunerue 63, 480 mr,
1,03 mmonb) u DIPEA (0,214 mi, 1,24 mmons) B8 CH2Cl2 (18 mun) mpu x.T. Uepes 0,25 gaca
n00aBIISIIH TOTIOTHUTENIbHOE KONMUuecTBO akputomixyopuaa (15 mr B 0,15 ma CH2Cl2). Cmech
nepemerinBaid B Teuenue 0,5 vaca u 3areM mpombiBaiu paccojiom, cyurmnn (NaxSO4) u
KOHLIEHTPUPOBaJX B BakyyMme. B pesynsrate ounctku nocpeacrsom FCC, anmroupys 2,5% 7 H.
meraHospHOro ammuaka B CH2Clz, monyumnm yka3zaHHOe B 3aroyioBke coenunenue (390 wr,
73%) B BHIE KEJTOro TBEPAOTO BelecTsa nocie pactupanus ¢ CHsOH; H SIMP: 2.27 (3H,
s), 2.53-2.61 (4H, m), 2.84-2.97 (4H, m), 3.77 (3H, s), 5.70 (1H, d), 6.17 (1H, d), 6.61 (1H, dd),
6.89 (1H, s), 7.11 (1H, t), 7.3-7.42 (1H, m), 8.10 (1H, s), 8.26-8.47 (2H, m), 8.70 (1H, s), 8.83
(1H, d), 8.96 (1H, s), 9.02 (1H, s); m/z: ES" MH" 519.

Tlpumep 14: N-{5-][(5-Ilnano-4-nupazo.io|l.5-alnupuanH-3-nanupuMHuIHuH-2-

WI1)aMHHO]-4-MeTOKCH-2-[4-MeTHANUNepa3uH-1-uia|dennnatnpon-2-eHaMmua

PactBop akpunonnxnopuaa (0,017 mu, 0,21 mmons) B CH2Cl2 (0,6 mi) mobGapmnsiim k
cmecu 2-{[S5-aMuHO-2-MeTOKCU-4-(4-MeTunnunepa3us- | -u)penwn |amuno §-4-nupasonof 1,5-
anupuaue-3-uImupuMUINH-S-kapooruTpuia (Ilpome:xkyrounoe coenunenue 65, 87 mr, 0,19
mmonb) 1 DIPEA (0,063 mu, 0,38 mmons) B CH2Cl2 (1,5 M) mpu 0°C. Cmech 3arem

nepememuBau npu 0°C B TedeHue 4 4acoB (3a 3TO BpeMsi 10OABJISTH NOMONHUTEIbHBIE 0,5
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skB. akpwromwnrxyiopuna). Cwmech 3arem pazdasmsuin CH2Cly, mBaknbl  mpombIBaiiu
HaceimeHHbIM NaHCOs3, 3atem Bomoii u 3arem cyuminu (MgSO4). B pesynbrate odmncTku
nocpencteoM FCC, smonpyst 0-6% meranonbabiM ammuakoM B CH2Cla, monyuninm ykazanHoe
B 3ar0NI0BKe coenunenue (67 Mr, 69%) B Buze *keToro Teepaoro semectsa; 'H SIMP: (102°C)
2.30 (3H, s), 2.56-2.59 (4H, m), 2.93-2.96 (4H, m), 3.78 (3H, s), 5.67-5.7 (1H, m), 6.16 (1H,
d), 6.44-6.51 (1H, m), 6.95 (1H, s), 7.11 (1H, t), 7.35 (1H, t), 8.20 (1H, s), 832 (1H, d), 8.66
(1H, s), 8.72 (1H, br s), 8.76 (1H, d), 8.91 (1H, s), 8.96 (1H, br s); m/z: ES" MH" 510,5.

Hpuvep 15: N-(5-{[4-(1 H-NUuxoua-3-ua)nupuMuaui-2-nialaMmunol-4-MmeTokcH-2-

{4-MeTnanunepasux-1-nu} penuna)npon-2-eHamMuI

K nepememnBaemomy pactsopy N'-[4-(1H-urnon-3-un)mupuMuanH-2-uj|-4-MeTOKCH-
6-(4-metunnunepasus-1-un)denson-1,3-nuamuna (IlpomexyTouHoe coequnenue 66, 96 wmr,
0,22 mmonb) B CH2Cla (15 ) mpu 2°C pobGasmsuim DIPEA (0,039 mi, 0,22 mMmonb) u
axpunowaxynopun (0,018 mu, 0,22 mmons). [TonyuyenHsiii pactBop nepemernnsanu npu 2°C B
teueHue 0,25 yaca, 3aTe€M OCTaBJISIIA HATPEBATHCS 10 K.T. U IEPEMEIINBAIN B TeUeHue eie 3,5
yacoB. Cmech 3areM paszbasisiiin CH3OH (10 mun), 3arpyskanyu HEMOCPEICTBEHHO HA THOKCH
kpemHusa. B pesynbrare ounctku nocpeactsom FCC, smoupyst 0-10% CH30H B CHa2Cla
(conepkarum 1% KOHLIEHTPUPOBAHHBINA aMMHAK (BOJIH. )) IOy YHJIA HE COBCEM OeJIoe TBEPIOe
BEIIECTBO, KOTOpoe, mo-suaumomy, coxep:kano DIPEA HCI cornacho SAMP-ananuzy. 9to
TBEpAOE BelecTBO 3aTeM pactBopsuiu B cmecH 1:1 CH2Clz/2-metunterparunpodypas (30 mu)
U TOJIyYEHHBIH pacTBOp mpoMbiBaiu pactBopoM NaOH (2M, 2x30 mu), Bomoit (2%30 mi) u
3areM HachleHHbIM paccosioM (30 mu). Oprammyeckuit pactBop cymmwm (MgSOs) u
KOHLIEHTPUPOBAJIM B BAKYyyMe C TIOJy4YEHHUEM YKa3aHHOTO B 3aroJIOBKe coenuHeHust (2 mr, 2%)
B BHZE OEJoro TBEPIOro BEIIECTBA IMOCE PACTHUPAHHS C AMSTHIIOBBIM 3(pUPOM. MaTouHbIe
JKUIKOCTH OT PACTHpaHHUs KOHLEHTPUPOBAIU B BAKyyMe€ C IOJIyY€HHEM BTOPOro oOpasma
yKa3aHHOTO B 3aronoske coenunenus (10 mr, 9%) B Buze 6e1oro TBepaoro semectsa;, 'H SIMP:
227 (3H, s), 2.55 (4H, s), 2.82-2.95 (4H, m), 3.84 (3H, d), 5.73 (1H, d), 6.24 (1H, dd), 6.62
(1H, dd), 6.89 (1H, s), 7.07-7.21 (2H, m), 7.25 (1H, d), 7.46 (1H, d), 7.89 (1H, s), 8.29 (1H, d),
8.32 (1H, d), 8.42 (1H, s), 8.69 (1H, s), 9.01 (1H, s); m/z: ES" MH" 484,62,

Ilpumvep 16: N-][4-Metokcu-2-(4-mertnanunepasui-1-mn)-5-[(4-mupaszoiaol.5-

a|nupuaNH-3-UINHPUMHANH-2-Ha)aMiuHO ] penna|npon-2-esamun

(2,3,4,5,6-Ilentadproppenmn)npon-2-eqoar (0,030 mu, 0,19 mmonb) mobaBIsAIH MO
KalusiM K pactBopy  4-MeTOoKCH-6-(4-metmnnumnepa3us- 1 -um)-N'-(4-nupasono[ 1,5-al-

NUPUANH-3-HIIMTHPUMUIUH-2-101)0eH3011- 1, 3-nuamuna (IlpomeskyTouHoe coequHeHune 69, 67
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mr, 0,16 mmonp) B DMF (0,6 mu) mpu k.T. B armocdepe Nz, IlonaydeHHBIH pacTBOp
nepeMerBad npu K.T. B TedeHue 1,5 wacoB u 3arem pasdasmsumn CH2Clz (9 mun). Orot
pacTBOp nOOABIsIM K JOUOKCHAY KpemHus 1,5¢ st ¢msm-xpomarorpaduu, KOTOPBIH
yBinaxssin CH2Cly B 3arpy’k€HHOM CyXHUM CIOCOOOM KapTPUIDKE, U HEOUHIEHHBIH MPOIYKT
3IOMPOBAIH C TUOKCHA KpeMHus ¢ ucnoibzosanneM CHa2Cla. B pesynbraTte nononHuTe IbHON
ounctku nocpeacrsoM FCC, smonpys 2-7% 2 H. meraronbHOro ammuaka B CHaCla monyumnu
MaTepua, KOTOpbIi AONONMHUTENbHO ouninany nocpeactsom FCC, amroupys 5-20% CH30H B
CHaCla. CootsercrByromue (pakiuyl KOHLEHTPHPOBAIUM B BaKkyyMe, U B pe3yJbTare
pacTUpaHUsl MOJIyYHJIM KPUCTAJUTHIECKOE TBepoe BemecTBo, kotopoe mpombiBaiu THF (0,1
MJI) C IOJIy4Y€HHEM YKa3aHHOTO B 3arojiopke coenuHeHus (23 wr, 28%) B Bume OexeBOro
KPHUCTAJLIMIECKOro TBepaoro Bemectsa; 'H IMP: 2.33-2.43 (3H, m), 2.62-2.81 (4H, m), 2.94
(4H, s), 3.85 (3H, s), 5.72 (1H, d), 6.18 (1H, m), 6.55-6.69 (1H, m), 6.89 (1H, s), 7.05 (1H, m),
7.26 (1H, d), 7.35-7.43 (1H, m), 8.15 (1H, s), 8.34 (1H, d), 8.44 (1H, d), 8.49 (1H, s), 8.79 (1H,
d), 8.80 (1H, s), 9.03 (1H, s); m/z: ES" MH" 485.

Hpumep  17:  N-(5-{|5-Xnop-4-(1 H-nunx0,1-3-wi)NUpUMHAHH-2-1JI]|aMuHO} -4-

MeTOKCH-2-{4-MeTHanunepasu-1-ui}dpeHun)npon-2-eHaMuI

Axpunownxjopun (0,621 ma, 1M B THF, 0,62 mmounb) nobasiisiii 1o karisim k N'-[5-
xyop-4-(1H-uun0:1-3-1in) mupuMuIuH-2 -1 |-4-MeToKCcu-6-(4-MeTunnumne pasuH- 1 -un)0eH3o-
1,3-nnamuny (Ilpome:xkyTounoe coexunenue 74, 288 mr, 0,62 mmoinb) u DIPEA (0,119 wmu,
0,68 mmonb) B THF (15 mn) mpu 0°C B armochepe Nz. IlonydeHHYrO CyCHEH3HIO
nepememuBaiy npu 0°C B TeueHne 1 yaca M 3aTeM OCTaBIsUIM HarpeBaTbes 10 K.T. CMech
3areM paszbamisuii Bogod (15 Mi) MU KOHLEHTpUpOBAIHM B BakyyMme. [lonydeHHBIH OCTaTOK
pacteopsuin B cmecu CH2Clz (20 mir) m CH3OH (5 M) 1 mony4YeHHbIH pacTBOP MPOMBIBAIIH
BOJOW W HACBILEHHBbIM paccojioM. Opranudeckuii pactBop cymman (MgSOs) u
KOHLIEHTPUPOBaJIM B BakyyMme. B pesynprate ounctku nocpenctsom FCC, smoupys 1-8% TM
meraHospHOro ammuaka B CHaCla, monyumnu HEOUMINEHHBIH NPOAYKT B BUAE OJIETHO-
KOPUYHEBOW CyxoW TuieHKH. Jtor Matepuan pactBopsuin B CH2Cl2, m OexxeBoe TBepmoe
BEIECTBO OCAXKAJIOCh M3 PACTBOPA. ITOT PacTBOP Pa3daBIIIN AUSTHIIOBBIM 3(hUPOM U 3aTeM
cvech ¢unbTpoBaym. CoOpaHHOe TBepAOe BEIIECTBO MPOMBIBAIH JIOMOJHUTEbHBIM
KOJIMYECTBOM IHSTHIJIOBOrO 3pUpa W CYMIMIN C TOJYYEHHEM YKAa3aHHOTO B 3aroJIOBKE
coemunenust (134 mr, 42%) B Buze 6exeBoro Teepnoro semectsa, 'H IMP: 227 (3H, s), 2.53-
2.59 (4H, m), 2.87-2.94 (4H, m), 3.79 (3H, s), 5.70 (1H, d), 6.17 (1H, dd), 6.60 (1H, dd), 6.89
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(1H, s), 7.01 (1H, t), 7.16 (1H, t), 7.45 (1H, d), 8.20 (1H, s), 8.27 (1H, d), 8.35 (1H, s), 8.43
(1H, s), 8.49 (1H, d), 8.96 (1H, s), 11.81 (1H, s); m/z: ES* MH" 518,51.

Ipuvep 18: N-(4-Metoxcu-5-{[5-merni-4-(1-MeTHINHI0I-3-HJI ) IHPHUMHIHH-2-

wilamuHo}-2-{4-meTnanunepasuH-1-ua} gpesun)npon-2-eHaMmua

Axpunonnxiopun (0,358 mu, 1M B THF, 0,36 MMonp) 1o0aBisiy 1o KarmisiM K CMECH
4-metokcu-N'-[ 5-metnn-4-(1-meTunnHI0-3 - 1) TUPUMUANH-2- 11 |-6-(4-MeTunnunepasuH- 1 -
win)oenson-1,3-muamuna (Ilpomexyrounoe coenmnenne 77, 164 mr, 0,36 mmons) u DIPEA
(0,069 mn, 0,39 mmonb) B THF (15 mi) mpu 0°C B armocdepe Na. TlonydeHHyO CyCIeH3HIO
nepememuBanu npu 0°C B TeueHue 1 yaca, 3aTeM OCTaBJISUIN HarpeBaTbes 10 K.T. CMech 3aTeM
pasbaBmsin Bomod (15 ™M) u koHHeHTpupoBaiu B Bakyyme. IlonyueHHbIi MaTepuan
pactopsuiu B cmecu CH2Cl2 (20 mm) u CH30H (5 mu). [lony4ennsiii pacTBOp NMPOMBIBAIN
BOJIOM M HachIeHHbIM paccojioM. Opranuueckuii pactBop 3areM cymman (MgSOs) u
KOHLIEHTPUpPOBaJH B Bakyyme. B pesynbrare ounctku nocpenctsom FCC, smoupys 1-8% M
meranonbHOro ammuaka B CH2Cla, nmocie KOHIEHTPUPOBaHUSI COOTBETCTBYIOLINX (DPAKLUH B
BAKYYM€ TNOJIYYMJIM SKENTYI CyXYH IUleHKy. Jtor Mmartepuan pacteopsuiin B CH2Cla u
HOJIyYeHHBIH pacTBOp pa30aBIsUIN AUATHIOBBIM 3(HUPOM, UTO MPHUBEJIO K OEKEBOMY TBEPIOMY
BEINECTBY, BBIMANAIOLIEMy B OCAJOK M3 pPacTBOpa. IJTO TBEPAOE BEIIECTBO COOMpau
(GUIBTPOBAaHHEM, NPOMbBIBAIN IUITUIOBBIM S(QUPOM M 3aTeM CYLIWIH C TOJIyYeHHEM
YKa3aHHOTO B 3arojioBke coenunenus (96 mr, 52%); 'H SIMP: 2.26 (3H, s), 2.37 (3H, s), 2.51
(4H, s), 2.87 (4H, s), 3.83 (3H, s), 3.89 (3H, s), 5.70 (1H, d), 6.17 (1H, d), 6.60 (1H, dd), 6.86
(1H, s), 7.09 (1H, t), 7.22 (1H, t), 7.48 (1H, d), 7.87 (1H, s), 8.05 (1H, s), 8.21 (1H, s), 8.37
(1H, d), 8.46 (1H, s), 9.00 (1H, s); m/z: ES" MH" 512,46.

TIpumep 19: N-(2-{2-auMeTHIAMHHOITHI-METHJIAMHUHO }-4-MeTOKCH-5-{[S-MeTHI-

4-(1-MeTHJINHA0J1-3-WJ1 ) IUPUMUIHH-2-Hj1]|aMuH0} peHII)npon-2-eHaMH/

Axpunownxiopun (0,026 mu, 1M B THF, 0,32 MMosb) 100aBIISIIH 1O KAIUsIM K CMECH
N!-(2-numeTrunamunosTIN)-5-MeTOoKCH-N! -MeTun-N*-[ 5-meTun-4-( 1 -MeTunuanon-3-
W) IUPUMHUIUH-2-1i1|0en300-1,2,4-tpuamaa  (Ilpomexxyrounoe coenuHenue 81, 147 wr,
0,32 mmone) 1 DIPEA (0,061 mn, 0,35 mmons) B THF (15 mum) mpu 0°C B atmocdepe No.
IMonyuennyro cycnensuro nepememuBanu npu 0°C B Tedenwe 1 yaca, 3aTeM OCTaBJISsIA
HarpeBaThCs 10 K.T. Cmech 3aTeM paszOaBisuii Boaow (15 MiT) 1 KOHLIEHTPUPOBAH B BAKyyMe.
Iony4ennsrit maTepuan pactsopsuu B cMecu CH2Clz (20 mi) u CH30H (5 min). ITonyuennsrit
pacTBOp MpPOMBIBAJM BOJAOW M HACBILIEHHBIM paccoioM U 3areM cyummmu (MgSO4) u

KOHLIEHTPUPOBaJIM B BakyyMme. B pesynprate ounctku nocpenctsom FCC, smroupys 1-8% 7™M
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metaHospHOro ammuaka B CH2Clz, mocne KOHIEHTpUpOBaHHUsS COOTBETCTBYIOLINX (ppakiuii B
BaKyyMe TOJYYWJIH JKENTYI0 CYXyK IUIGHKy. Jtor Matepuan pactBopsuin B CHaCla u
MIOJTYYE€HHBIH PacTBOP pa30aBIsUIN TUTWIOBBIM 3(QHUPOM. DTOT pacTBOP KOHIEHTPUPOBAIH B
BaKyyMe W CyIIUJIU C MOJyYSHHEeM YKa3aHHOTO B 3arojioBke coenuHeHus (93 mr, 57%) B Buze
GexeBoro Teepaoro semectsa, 'H AMP: 2.21 (6H, s), 2.28-2.34 (2H, m), 2.37 (3H, s), 2.73
(3H, s),2.89 (2H, t),3.81 3H, s), 3.89 (3H, s), 5.72 (1H, dd), 6.19 (1H, dd), 6.38 (1H, dd), 7.02
(1H, d), 7.06 (1H, d), 7.18-7.23 (1H, m), 7.48 (1H, d), 7.91 (1H, s), 8.06 (1H, s), 8.22 (1H, s),
8.36 (1H, d), 8.75 (1H, s), 10.11 (1H, s); m/z: EST MH" 514,36.

Hpuvep 20: N-(2-{(3R)-3-auMeTHJIaMHUHONUPPOIHANH-]1-Ha}-4-MeTOKCH-5-§]5-

MeTuI-4-(1-MeTHINHA0J-3- W)U PUMHANUH-2-Ha|aMuHo} peHIT)Ipon-2-eHaMu/L

Axpunownxiopun (0,043 mn, 1M B THF, 0,53 MMosb) no0aBisiii 1o KarisiM K CMecH
4-[(3R)-3-nuMeTHIaMUHOTTUPPOTUANH- | -1t |-6-MeToKCH-N-[ 5-meTuin-4-( 1 -meTunuHI01-3 -
WI)-MUpUMUANH-2-1 [0en3oi-1,3-nuamuba (IlpomexkyTounoe coeaunenue 83, 252 mr, 0,53
mmosb) U DIPEA (0,103 mn, 0,59 mmons) B THF (15 mu) mpu 0°C B armocdepe No.
ITonyyennyro cycnensuro nepemewnsainu npu 0°C B TeueHue | yaca u 3aTeM OCTaBJSUIU
HarpeBathbcs 10 K.T. CMech 3areM paz0asiisiii BoAoH (15 M) 1 KOHIEHTPUPOBAIIM B BaKyyMe.
[Monyuennsrit Mmatepuan pacteopsuia B cMecu CH2Clz (20 mur) u CH30H (5 mun). TTony4eHHbi
pacTBOp TMPOMBIBAJIM BOAOW U HACHIIIEHHBIM pPAacCOJIOM. BOAHbIE TNPOMBIBKM CHOBA
sKcTparupoBaiu Tpu pasza ¢ wucnonb3oBanreM CH2Cla. OObennHeHHbIE OpraHUYECKUE
pactBopel cymmian (MgSO4) M KOHIEHTpPHPOBAIM B BakyyMme. B pesynbraTe OYHCTKH
nocpencteom FCC, smoupys 1-8% CH30H B CH2Cly, mnocne KOHIEHTPUPOBAHMS
COOTBETCTBYIOLIUX (PPAKIHMH B BAKyyMe MOJYYHIIN JKEITYI0 CYXYIO IUIEHKY. DTOT MaTepual
pactBopsuiu B CH2Cl2 w mony4eHHbI pacTBOp pa30aBisIM  TUATHIIOBBIM  3(PHUPOM.
[TonyueHHyr0 CMechb MNepeMemmuBain B TeueHHe 30 MUHYT U 3aT€M KOHLIEHTPUPOBAIH B
BaKyyMe C MOJIy4eHHUEM YKa3aHHOTO B 3arojioBke coenuHenus (133 mr, 47%) B Buze JKeaToro
TBepnoro Bemectsa; 'H AMP: 1.67-1.81 (1H, m), 2.09 (1H, s), 2.19 (6H, s), 2.35 (3H, s), 2.72
(1H, s), 3.20 (3H, t), 3.30-3.43 (1H, m), 3.84 (3H, s), 3.89 (3H, s), 5.66 (1H, d), 6.16 (1H, d),
6.49 (1H, dd), 6.55 (1H, s), 7.12 (1H, t), 7.22 (1H, t), 7.48 (1H, d), 7.75 (1H, s), 7.92 (1H, s),
8.02 (1H, s), 8.18 (1H, s), 8.40 (1H, d), 9.32 (1H, s); m/z: EST MH" 526,66.

TIpuvep 21: N-(5-{I5-Xaop-4-(1-MeTHINMHI0JI-3-WJI)IHPUMHAHH-2-1I|aMuHO0}-2-

{(3R)-3-nMeTHIAMHHONNPPOJIHAHH-1-1j1}-4-MeToKCH PeHnT)npon-2-eHAMHUI

Axpunowtxjopun (0,459 mu, 1 M B THF, 0,46 mmonb) nipu 0°C mox N2 noGaBJisiim 1o

KaIljIsiM K cMecHu N-[5-xn0p-4-(1-meTunuHaon-3-wn)nupuMuant-2-mi |-4-[(3KR)-3-
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OUMETHJIAMUHOTUPPOTHINH- | -1t |-0-MeTokcnbeH30i1-1,3-arnammna (ITpomeskyTOUHOE
coenqunenue 85, 226 wmr, 0,46 mmons) u DIPEA (0,088 my, 0,51 mmons) B8 THF (15 wmu).
Ilonyuennyro cycnensuro nepememuBanu npu 0°C B TedeHwe 1 4, 3aTeM OCTaBJIsIU
HarpeBaThCsi 10 K.T. Cmech 3aTeM pazOaBisuik Boaow (15 M) 1 KOHLIEHTPHPOBAIH B BaKyyMe.
Iomy4ennsrit maTepuan pactsopsuiu B cMecu CH2Clz (20 mi) u CH30H (5 mun). ITonyuennsrit
pacTBOp MPOMBIBAJIM BOAOH M HachIl. paccojoM. Opranudeckuii pactsop cymmu (MgSO4) u
KOHLIEHTPUPOBAJU B BakyyMe. B pesynbsrate ounctku nocpeacrsoM FCC ¢ anmouposanueM 1-
8% 7 M mertanonpHOro ammuaka B CH2Cl2 u mocne KOHLEHTpHUpPOBaHHsA COOTBETCTBYIOIINX
(dbpaxiuii B BaKyyMe TOJIyHaid XKeNTYI0 CyXyIo IUIeHKY. JToT Matepuan pacteopsiin B CHaCla
U TIOJTyYeHHBII pacTBOP paz0aBisuId AUSTWIOBBIM 3¢(upoM. B pesynpraTe momydanu xxentoe
CTyJEHHCTOE TBEPAOE BELIECTBO, BbIMaJaBliee B OCaAok u3 pacteopa. C(Cwmech
KOHLEHTPUPOBAJIN B BAKyyMe U CyLIMJIU C MOy YeHHUEM YKAa3aHHOTO B 3ar0JIOBKE COEANHEHMUS
(142 mr, 57%) B BUze *kenToro Teepaoro semecrtsa; 'H AMP: 1.68-1.81 (1H, m), 2.04-2.14
(1H, m), 2.18 (6H, s), 2.64-2.75 (1H, m), 3.22 (3H, dd), 3.32-3.44 (1H, m), 3.78 (3H, s), 3.90
(3H, s), 5.66 (1H, dd), 6.16 (1H, dd), 6.49 (1H, dd), 6.54 (1H, s), 7.08 (1H, t), 7.23 (1H, t), 7.49
(1H, d), 7.54 (1H, s), 8.29-8.39 (3H, m), 8.53 (1H, s), 9.35 (1H, s); m/z: ES" MH" 546,57.

TIpumep 22: N-(5-§{[5-Iluano-4-(1-MeTHAMHIO0J-3-WI)IUPUMHAUH-2-Wa|aMuH0}-2-

{(3R)-3-nuMeTHIAMHHONUPPOJIHAHH-1-1j1}-4-MeTOKCH (PeHn 1) npon-2-eHAMHU

Axpunownxjopun (0,373 mut, 1 M B THF, 0,37 mmounb) nipu 0°C mox N2 no0aBJisiiu 1o
Karisim K cMecHu 2-({5-amun0-4-[(3R)-3-arMeTHIAMUHOTUP POTUIUH- | -1T]|-2-
MeTOKCU(eHIIT } aMIHO )-4-( 1 -MeTHITUHIO0I-3 -1T) TUpUMUANH-S5 -KapOOHUTpHIIA
(ITpome:xyTounoe coequnenue 89, 180 mr, 0,37 mmons) u DIPEA (0,072 mu, 0,41 MMonb) B
THF (15 wmu). IMony4yennyro cycnensuto nepememuBanu npu 0°C B TeueHwe 1 4, 3arem
OCTaBJISIN HarpeBaThest 10 K.T. CMeck pazOasisty Bogoi (15 mMiT) 1 3aTeM KOHLIEHTPUPOBAIN
B BakyyMe. [Tonyuennsiii MmaTepuan pactsopsuid B cmecu CH2Clz (20 mor) u CH3OH (5 mi).
ITonydyenHslii pacTBOpP MPOMBIBAJIM BOAOHW M Hachlll. paccosioM. OpraHHMuYecKHil pacTBOp
cyurmmi (MgSQO4) 1 KOHIIEHTpHPOBAJH B BakyyMe. B pesynbrare ournictku nocpenctsom FCC
¢ amouposanueM 1-8% 7 M meranonprOoro ammuaka B CH2Clz u mocne KOHIEHTpHPOBaHUS
COOTBETCTBYIOLIUX (PPAKIHHA B BAKYyM€ IMOJIYHAJIN XKENTYIO CYXYIO IUIEHKY. JTOT MaTepHhal
pacteopsuin B CH2Cl2 m monyueHHBIH pacTBOp pa30aBisuid IUATHIOBBIM 3dupom. XKenrtoe
CTy I€HHCTOE TBEPAOE BELIECTBO 3aTEM BBINAIANIO0 B OCAOK U3 pacTBopa. KoHuenrpuposanuem
CMECH B BaKyyMe IOy Hali yKa3aHHOE B 3aroyioBke coenuHerne (91 mr, 46%) B BUIE JKEATOrO

tBepnoro emectsa; 'H SIMP: (100°C) 1.82 (1H, dq), 2.04-2.11 (1H, m), 2.22 (6H, d), 2.85
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(1H, dd), 3.20-3.39 (4H, m), 3.79 3H, s), 3.90 (3H, s), 5.62 (1H, d), 6.16 (1H, dd), 6.45 (1H,
dd), 6.62 (1H, s), 7.10 (1H, t), 7.25 (1H, t), 7.49 (1H, d), 7.65 (1H, s), 8.26 (1H, d), 8.42 (1H,
s), 8.59 (1H, s), 8.72 (1H, s), 8.93 (1H, s); m/z: ES* MH"* 537,61.

Ipumep 23: N-(5-§{[5-Iluano-4-(1-MeTHINHIO0I-3-WI ) ITHPHUMHAHH-2-1|amuHo}-4-

MeToKcH-2-{4-MeTnanunepasuH-1-ua}denuna)npon-2-eHaMuA

PactBop akpunounxiopuna (39 wmr, 0,43 mmons) B CH2Cl2 (1 mn) mobaBnsuiu 1o
KaIulAM K TepeMelInBaeMOMy pacTBopy 2-{[5-aMHHO-2-MeTOKCH-4-(4-MeTuanunepasus-1-
wn)peHns |aMuHo | -4-(1-MeTunuHao-3-1n)mupuMUANH-S-kapoorauTpuina  (IlpomexyTounoe
coequHenue 90, 200 mr, 0,43 mmons) u DIPEA (0,081 mn, 0,47 mmons) B CH2Cl2 (5 M),
KOTOpBIM oxnaxcaanu B Oane nen/soma. Cmech mepemelnBanu B TedeHue 1,5 4 u 3arem
pazbasisuin CH2Cl2 (25 mur). Oty cmeck 3aTem npombiBaiu Hacki]. NaHCO3 (50 mur). BonHbie
NPOMBIBKM  fonojHuTeNbHO sKcerparupoBamn CH2Cla (2 x 25 mi). OObpenuHeHHbIe
opranuueckue pactopbl cyumim (MgSOs4) 1 KOHLEHTpUPOBAIU B Bakyyme. B pesyibrare
ounctku nocpenctsoM FCC ¢ smoupoBanueM 5% 7 H. metaHonbHOoro ammuaka B CH2Clz
NOJy4aJy YKa3aHHOE B 3aroJIOBKE COEIUHEHHE BMECT€ C HEKOTOPBIM OCTaTOYHBIM
KOJIMYECTBOM HCXORHOro Martepuana. [lanee B pesynbrate ounctku mocpenctsom FCC c
smoupoBanuem 0-5% CH30H B CH2Clz u mociie KOHLUEHTPUPOBAHHS COOTBETCTBYHOIIUX
(dpakuuii B BAKyyMe MOJIydaid OCTATOK. DTOT OCTATOK PACTBOPSUTU B HEOOJIBIIOM KOJINYECTBE
CH2Cl2 u B pe3ynbTaTe pacTHpaHHsl C IUITHIOBBIM 3(HPOM IMONyHUa u TBEPIOE BEIIECTBO,
KOTOpoe coOupanu (QUIBTPOBAHHEM M CYLIMJIH B BaKyyMe C TOJIYyYEHHEM YKa3aHHOTO B
3aronoske coexunenus (106 mr, 48%) B BuJE TBEPAOTO BellecTBa KpeMoBoro 1sera; 'H SIMP:
227 (3H, s), 2.57 (4H, br s), 2.92 (4H, br s), 3.74 (3H, s), 3.91 (3H, s), 5.70 (1H, d), 6.17 (1H,
d), 6.63 (1H, dd), 6.90 (1H, s), 7.01 (1H, br s), 7.25 (1H, s), 7.52 (1H, d), 7.88 (1H, br s), 8.02
(1H, s), 8.48 (1H, s), 8.67 (1H, s), 9.03 (1H, s), 9.40 (1H, s); m/z: ES" MH" 523 27.

Hpumep 24: N-(5-{|S-Xnop-4-(1 H-nna0.4-3-u1)nupumMuanH-2-uiajamuHo}-2-{(3R)-

3-AuMeTHIAMHUHONUPPOJHANH-1-u1}-4-MeToKcH(eHHT)TPON-2-eHAMH/L

PactBop akpunouwnxyopuna (0,044 mn, 0,54 mmons) B CH2Cl2 (1 mit) nobasisuiu o
KaIljsiM K cMecHu N-[5-xnop-4-(1 H-uanon-3-un)mupumMuaus-2-ui|-4-[(3R)-3-
TUMETHJIAMUHOTUPPOTHINH- | -11|-0-MeTokcnbeH30i1-1,3-arnamuna (ITpomeskyTOoUuHOE
coenqunenue 93, 258 mr, 0,54 mmons) u DIPEA (0,103 mn, 0,59 mmons) B8 CH2Cl2 (5 mn),
KOTOPYIO OXJaxnaiu B OaHe nexn/Boma. CMech mepeMellnBaid B TEUYEHHE 3 4 M 3aTeM
npoMbiBad paccosioMm, cymmii (NaxSO4) u xKoHUEHTpupoBaid B Bakyyme. [lomydeHHBIH

ocratok cycneHnuposaiu B CH3OH u ¢punbTpoBanu ¢ mojgydeHneM HEKOTOPOrO KOJIUYECTBA
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YKa3aHHOTO B 3aroJIoBke coequHeHus (67 mr). @uiubTpaT 3aTeéM KOHIIEHTPUPOBAJIH B BaKyyMe
u ounmanu nocpencrsom FCC, ¢ smonposanuem 2% 7 H. metaHoibHOr0 ammuaka B8 CHaCla.
CootserctByromue ¢pakiuuu OOBEAMHSIN M KOHLEHTPHPOBAIU B BAKyyMe€ C IMOJYYEHHEM
TBEPAOro BelecTBa, koropoe cycnenauposann B CH3OH u cobupanu ¢unbTpoBaHueM ¢
NOJTy4YEeHHUEM IOTOJHUTEIBHOTO KOJUYECTBA YKA3aHHOIO B 3arojioBKe coeauHeHus (64 mr).
JIBe mapTuu npoayKkTa OOBEAUHSIIN C IMOJTyYSHHEeM YKa3aHHOTO B 3arojioBke coequnenus (131
Mr, 46%) B BU1E %keaTOro TBepaoro semectsa; 'H AMP: 1.68-1.83 (1H, m), 2.04-2.16 (1H, m),
2.18 (6H, s), 2.63-2.77 (1H, m), 3.15-3.29 (3H, m), 3.35-3.46 (1H, m), 3.78 (3H, s), 5.66 (1H,
dd), 6.16 (1H, dd), 6.49 (1H, dd), 6.54 (1H, s), 7.04 (1H, t), 7.16 (1H, t), 7.45 (1H, d), 7.53 (1H,
s), 8.23-8.4 (3H, m), 8.48 (1H, d), 9.34 (1H, s), 11.84 (1H, s); m/z: ES” MH" 532,5.

Ilpumep 25: N-(5-{[5-Xaop-4-(1H-uanoa-3-ua)nupumMuaui-2-uialamunot-2-4§2-

AUMETHJI-AMHUHOITHI-METHJIAMHUHO}-4-MeToKCH(eHUI)NPon-2-eHAMH

PactBop akpunomnxiopuzaa (0,027 ma, 0,33 mmone) B CH2Cl2 (1 min) noGasnsinu mo
Karuisim K cMecHu N*-[5-xn0p-4-(1 H-uanon-3-un)mupumMuaud-2 -1 |-N'-(2-
JTUMETUIAMUHOITHI )-5-MeTOKCU-N!-MeTunoenson- 1,2, 4-rpuamuna (ITpomesxkyTouHOE
coequnenue 95, 155 mr, 0,33 mmonb) u DIPEA (0,063 mn, 0,37 mmonb) B CH2Cl2 (5 mn),
KOTOPYIO OXjaxxnajiu B OaHe nen/Boma. CMech mepemMelnnBajid B Te4eHHE | 4 M 3aTeM
npombiBasid paccosioMm, ¢yt (NaxSO4) u KOHUEHTpUpOBaIM B Bakyyme. B pesynbrare
ounctku nocpenctsoM FCC ¢ amoupoBanriem 2% 7 H. MeTaHojpHOro ammuaka B CHaClz u
MOCJIE PACTUPAHMSI C AUATUIIOBBIM 3(UPOM MOJTyHaJii YKa3aHHOE B 3arojioBke coenunenue (120
Mr, 69%) B Bune Oenoro Tepaoro semectsa; H SIMP: 2.22 (6H, s), 2.34 (2H, br t), 2.75 (3H,
s), 2.91 (2H, br t), 3.76 (3H, s), 5.73 (1H, dd), 6.19 (1H, dd), 6.39 (1H, dd), 6.96 (1H, t), 7.05
(1H, s), 7.14 (1H, t), 7.44 (1H, d), 8.26 (1H, d), 8.35 (1H, s), 8.48 (1H, s), 8.50 (1H, d), 8.54
(1H, s), 10.10 (1H, s), 11.85 (1H, s); m/z: ES” MH" 520,6.

TIpumep 26: N-(5-{[5-Xaop-4-(1-MeTHINMHI0JI-3-WJI)IHPUMHAUH-2-1a]aMuH0}-2-

{2-nMMeTHIAMHHOITHI-MEeTHIAMHHO}-4-MeTOKcH (e HHT)TPON-2-eHAMH/L

PactBop akpunonnxnopuna (0,026 mn, 0,32 mmons) B CH2Cla (1 mim) mpu 0°C
noGasnst -k cmecu  N*-[5-xnop-4-(1-mMeTunuHnon-3-un)nupumMuua-2-wi |-V -(2-
JTUMETHIAMUHO-3THN)-5-MeTokcH-N! -MeTunbenson-1,2,4-tpuamuna (ITpomeskyTOUHOE
coequnenue 97, 130 mr, 0,27 mmons) u DIPEA (0,090 mn, 0,54 mmonb) B CH2Cl2 (2 mi).
Cwmecp nepememnBanu npu 0°C B Teuenue 2,5 4 (B TeUEHHE 3TOTO BPEMEHHU IOTMOJHUTEIBHO
nobasmsiu 0,2 skB. akpunomwtxyopuna). Cmech 3atem pasbasmsuin CH2Cly, nBaxmbl

npombiBaii Hackim. NaHCOs u 3atem Bopoi#i, cymmim (MgSO4) U KOHLEHTPUPOBAIHA B
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Bakyyme. B pesynprare ounctku nocpeacrsoM FCC ¢ smounpoBanuemM 0-5% MeTaHOJBHOTO
amvuaka B CH2Cla monmywanu ykasanHoe B 3arosioBke coenmnenue (111 mr, 77%) B Bune
senToro Teepaoro semectsa; 'H SIMP: (CDClz) 2.26 (6H, s), 2.23-2.33 (2H, m), 2.70 (3H, s),
2.86-2.89 (2H, m), 3.88 (3H, s), 3.91 (3H, s), 5.67 (1H, d), 6.25-6.44 (2H, m), 6.79 (1H, s),
7.20-7.37 (3H, m), 7.57 (1H, s), 8.36-8.45 (3H, m), 9.54 (1H, s), 10.11 (1H, s); m/z: ES* MH"
534, 536.

Hpuvep 27: N-(5-{|5-Ilnano-4-(1 H-nuxo-3-wi)nupuMuaIuH-2-nialamunol-4-

MeToKCcH-2-{4-MeTnanunepasuH-1-ua}denuna)npon-2-eHaMuA

Axpunonnxiopun (0,100 mn, 1 M B THF, 0,1 mmons) npu -10°C B TeueHune nepuozaa
BpeMeHH 2 MHUHYTHI 1oj N2 g00aBJsUIM MO KaruisiM K TOHKOH cycrneHsun 2-{[S-aMHuHO-2-
MeTOKCH-4-(4-MeTunnunepasus- 1 -wi)denun |amuHo §-4-(1 H-uHm01-3 -1i1) THpUMHIUH-5 -
kapOonutpuna (Ilpomexxkyrounoe coexnnenue 99, 47 mr, 0,10 mmons) u DIPEA (0,027 mu,
0,16 mmoub) B THF (2 mi). Cmech 3atem nepemernusany npu 0°C B redenue 10 MUHYT, a 3aTeM
OCTaBJISAJIN HArpeBaThes J10 K.T. B TedeHue 20 MuHyT. CMech 3aTeM CHOBa oxJiaxkaanu 10 -10°C
U 10 KaIuIsiM 00aBJISIN AOMOJHUTEIbHOE KONMNYecTBO akpuiomxiopuaa (0,06 ma, 1 M B
THF, 0,06 mmonb). Cmech nepemeruBanu npu 0°C B TeueHUe NONMOJHUTEIbHbIX 10 MHUHYT,
3aTe€M OCTaBJISLIA HarpeBaThes 10 K.T. B TeueHue 20 MuHyT. CMech 3aTeM KOHLIEHTPUPOBAIU B
BaKyyMe U noJsyueHHbIil octaTok pactBopsuin B CH2Cl2 (2 mut). DTOT pacTBOp NpOMBIBAIH
Hachi. NaHCOs (1 mn), cymum (MgSQOs) u KOHLIEHTPUPOBAIU B BakyyMme. B pesynbrate
ounctku nocpeactsoM FCC ¢ smouposanuem 1,5-7% 7 H. meranonbHOro ammuaka B CH2Clz
NoJiyyaju ocTaTok, kKotopwli mpombiBain CH30H (0,1 M) u cymwmam Ha BO3AyXe C
MOJIyYEHUEM YKa3aHHOTO B 3aroyioBke coenuHenus (11 mr, 20%) B BUAEe KPUCTAJUTMIECKOTO
TBEpAOro BemecTa kpeMosoro upera; 'H AMP: 2.28 (3H, s), 2.54-2.65 (4H, m), 2.93 (4H, s),
3.75 (3H, s), 5.71 (1H, d), 6.18 (1H, d), 6.64 (1H, dd), 6.91 (2H, m), 7.18 (1H, s), 7.47 (1H, d),
8.02 (1H, s), 8.52 (1H, s), 8.67 (1H, s), 9.04 (1H, s), 9.40 (1H, s), 11.99 (1H, s); m/z: ES* MH"
509.

IIpumep  28:  N-(2-{2-J/IluMeTHJIAMHHOI THJI-METHJIAMHHO -4-MeTOKCcH-5-{[4-(1-

MeTHJIMHA0.I-3-WI)IHPUMHUANH-2-H]aMuHo} heHuI)npon-2-eHaMu
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PactBop akpunomnxnopuna (34,5 mr, 0,38 mmons) B CH2Cl2 (1 m) nobasisiiu 1o
KaruisiM K TiepeMeninBaeMoit cmecu N!-(2-1uMeTuiaMuHoITI )-5-MeToKCH-N. -MeTui-N*-[4-
(1-meTnnmuHAON-3-1n)MUPUMUIUH-2-11 |OeH3011- 1,2, 4-TpramuHa (ITpomesxkyTOoUHOE
coequHenue 100, 170 mr, 0,38 mmons) u DIPEA (0,073 mu, 0,42 mmons) B CH2Cl (5 M),
KOTOpYIO oxyaxnanu B Oane jen/Boma. CMech mepeMernnBaiyd B TeueHwe 1,5 4 U 3arem
pazbasisin CH2Clz (25 mu) u npomsbiBanu Hackim. NaHCO3 (50 mut). BoaHble mpoMbIBKU
skcrparupoBamn CHaClz (2 x 25 muir). OOpenuHEeHHbIE OpraHHYeCKHe pPacTBOPBI CYLIMIH
(MgSOs4) m xoHueHTpupoBagu B BakyyMe. B pesyibrare oumctku nocpexnctsom FCC c
smoupoBanueM 0-4% 7 H. meraHonbHOro ammuaka B CH2Cl: m mocne pacrupanust ¢
IVSTUIIOBBIM 3(UPOM TOJIyYalu YKa3aHHOE B 3arojioBke coenuHeHue (75 mr, 39%) B Bune
TBEpIOro BelecTsa kpeMosoro nsera; 'H SIMP: 2.21 (6H, s), 2.29 (2H, t), 2.72 (3H, s), 2.89
(2H, 1), 3.86 (3H, s), 3.92 (3H, s), 5.77 (1H, dd), 6.27 (1H, dd), 6.43 (1H, dd), 7.04 (1H, s), 7.15
(1H, t), 7.20-7.27 (2H, m), 7.53 (1H, d), 7.91 (1H, s), 8.24 (1H, d), 8.33 (1H, d), 8.68 (1H, s),
9.14 (1H, s), 10.22 (1H, s); m/z: ES* MH" 500,42.

Ilpuvep 28 (AabrepanTuBHbIi  cuHTe3 1) N-(2-§2-TuMeTHIAMHHOITHII-

MeTHJIAMHHO}-4-MeToKCH-S-{[4-(1-MeTHIHHI0J-3-HI)NTHPUMHANH-2-Hua|aMuHO} deHnT)-

NPOIN-2-eHAMH/

a

K mepememmBaemMoMy pactBopy 3-xJiop-N-[2-[2-IuMeTUIaMUHOITHII( METHLT)aMUHO |-

4-metokcu-5-[[4-(1-MeTHIMHIOI-3 - 1) U PUMHUANH-2- 11 [aMUHO | peHn | mponanaMua
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(ITpome:xyTouHoe coenunenne 174, 31,5 r, 58,76 mmonb) B aueronutpuie (310 mur) npu K.T.
nobasnsm TpmyTIIamuH (17,84 1, 176,28 mmons). [Tonydennyro cmechk Harpesanu 10 80°C B
TedeHre O U, 3aTeM OXJaXmajium A0 K.T. 3ateM nodaenmsuim Bomy (130 mur) m cmech
nepememuBaiy B TedeHue 12 4. Cmech 3aTeM (UIBTPOBAIN, MPOMBIBATH CMECHIO BOIBI U
anerorutpuia (160 mu, 1:1) u cymmmm npu 50°C B Te€UeHHE HOYH C MOJIyYeHHEM YKa3aHHOTO
B 3arosioBke coenuHeHus (19,2 r, 94%) B Bune TBepaoi Gopmbl, IeHTHPUIUPOBAHHON Kak
nonmumopdHas popma D. 'H SIMP: 2.69 (3H, s), 2.83 (6H, d), 3.35 (4H, s), 3.84 (3H, s), 3.91
(3H, s), 5.75 (1H, d), 6.28 (1H, d), 6.67 (1H, dd), 7.05-7.23 (2H, m), 7.29 (1H, t), 7.43 (1H, d),
7.56 (1H, d), 8.21 (2H, s), 8.81 (1H, s), 9.47 (1H, s), 9.52 (1H, s), m/z: ES” MH" 500,26.

Ilpuvep 28 (AabTepHaTuBHBLIN cuHTe3 2):  N-(2-§2-/IuMeTHJIAMHHOITHI-

METHJIAMHHO}-4-MeTOKCH-S-{[4-(1-MeTHINHA0J-3-WI)IHPUMHIHH-2-HI|aMHHO} heHunT)-

NPON-2-eHAMHI

N 0 N =
— NH, | CI)I\L . = OJ;NH |
U A
P N |
-0 e

NH

K nepemernisaemMoMy pacTBopy N'-(2-AMMeTHIaMUHOSTUN)-5-MeToKcu-N'-MeTun-N*-
[4-(1-MeTHuTMHIO-3 -1 ) TUpUMUANH-2 -1 |OeH30- 1,2, 4-TpuaMuHa (ITpomexkyTOUHOE
coenurenue 100, 10 1, 21,32 mmons) B THF (95 M) u Boze (9,5 mu) npu 0°C noGasisiiu 3-
xjiopnponanowtxiopun (3,28 r, 25,59 mmonb). CMech nepeMelnuBaiy npyu K.T. B TeueHue 15
MuHy T, 3aTeM nodasisuin NaOH (3,48 r, 85,28 Mmounb). [TonyueHHyO CMeCh HarpeBaiu J0
65°C B Teuenue 10 4. Cmech 3aTem oxyaskaanu 10 K.T. u godasmsuiu CH3OH (40 mun) u Boay
(70 mu). [TonyueHHy 10 CMeCh IEpEeMEIINBAIN B TedeHHEe HOUH. [1oydeHHOe TBEPI0E BEIECTBO
cobupanu GuIbTpOBAaHHEM, IPOMBIBAIX BOIOH (25 mut) u cyumu nipu S0°C B Teuenne 12 4 ¢
NOJIy4eHHEM YKa3aHHOro B 3arojioBke coenuHenus (7,0 r, 94%) B Bume TBepnoil (HOpMBE,
HIeHTUPUIUPOBAaHHOMN Kkak nomumopdHas popma D. 'H AMP: 2.69 (3H, s) 2.83 (6H, d) 3.35
(4H, s)3.84 (3H, s) 3.91 (3H, s) 5.75 (1H, d) 6.28 (1H, d) 6.67 (1H, dd) 7.05-7.23 (2H, m) 7.29
(1H, t) 7.43 (1H, d) 7.56 (1H, d) 8.21 (2H, s) 8.81 (1H, s) 9.47 (1H, s) 9.52 (1H, s) ES" MH"
500,26.

IIpumep 28A: N-(2-{2-/IluMeTHIAMHHOITHJI-METHJIAMHHO -4-MeTOKCcH-5-{[4-(1-

METHJIHHI0JI-3-WI)MTHPUMHANH-2-WI|aMUuHO} heHUI)npon-2-eHAMHU, COJIb ME3HJIAT
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IIpouenypa 1: K nepeMeInBaeMOMy pacTBopy N-[2-[2-

OUMETHJIAMUHOS THII(METHIT )aMUHO |-4-MeTOKCH-5-[ [4-( 1 -MeTHInHI0I-3 - 1T ) TUPUMU AN H-2-
wi|amuHo |penmn|npon-2-enamuna (Ilpumep 28, 20 1, 36,63 mmonb) B 3TaHone (120 mn) u
EtOAc (80 mi) npu 70°C noGasisiin MeTaHCynb(OHOBYIO kuchoTy (3,59 1, 36,63 MMoub) B
Buzie pactsopa B EtOAc (40 mu). IlonyueHHy0 cMmech nepeMernnBaid B TeueHue 1,5 4.
IMonyueHHoe TBepaoe BemecTBO cobupanu (uiasrpoBanueM u cymmw npu 80°C mox
BAKYyMOM B TEUEHHE HOUYM C TMOJy4YeHHEM yKa3aHHOW B 3arojioBke conu (20,5 r, 94%) B
TBepAOH (hopMe, onpeneseHHoN Kak nomumopdHas popma B miist 3Toit comnm.

IIpoueaypa 2: K NEePEMELINBAEMOMY pacTBOpy N-[2-[2-
AMMETUIAMUHOA THII(METHIT )aMHUHO |-4-MeTOKCU-5-[ [ 4-(1-MeTUIHHIO0-3 - 1T ) TUPUMU T H-2 -
wi|-amuHo | penwn|npon-2-eHamuaa (Ilpumep 28, 51, 9,11 mmosb) B atieTone (45,5 mut) u Boze
(4,55 mu1) mpu 50°C mobamnsiim MetaHcybdoHoByro kucaoty (0,893 r, 9,11 mmorb) B BUzIe
pactBopa B anerone (4,55 mu). IlonydeHHyH cMech TepeMeluBaid B TeueHue 1,5 4.
IMony4yenHoe TBepmoe BelnecTBO cobupanu ¢GuiabTpoBaHueM u cymwin npu 80°C mox
BaKyyMOM B T€UYE€HHE HOYH C TOJyYeHHUEM yKa3aHHOMU 3aroioBke coiiu (4,9 r, 94%) B TBepaoi
dopme, onpenenenHoii kak nonumopdHas popma B mns sroii comu;'H AMP (aneron-d°): 2.72
(3H, s), 2.96 (3H, s), 3.01 (6H, s), 3.58 (3H, t), 3.87-3.90 (7H, m), 5.76 (1H, dd), 6.38-6.53
(2H, m), 7.12 (1H, t), 7.20 (1H, t), 7.29 (1H, s), 7.40 (2H, t), 8.07-8.16 (3H, m), 8.56 (1H, s),
9.30 (1H, s), 9.60 (1H, s), 9.66 (1H, s ); m/z: ES" MH" 500,26.

Hpouenypa 3: [Tomumopdnyro popmy A conu mesunat N-(2-{2-1uMeTniIaMuHOI THII-

METHUJIAMHHO } -4-MeTOKCH-5-{ [4-(1-MeTUIMHO0-3 - 1) TUPUMUATH-2-
W1 |aMHHO } peHIT)IPOT-2-eHaMHUa TIONyYadd aHAJIOTMYHO TOMY, KaK OIMCAHO BBIIIE B
MacmuTade mpuOIM3uTENbHO S0 Mr, 3a HCKJIIOYEHHEM TOrO, YTO B Ka4eCTBE PACTBOPUTENS
UCTIONIb30BAJIM ALETOHUTPIIL. bosilee KOHKPETHO, MPUOIH3UTENBHO 9,6 MI' METaHCYJIB(OHOBOH
KHCJIOTBI PACTBOPSUIM B MUHUMaJIbHOM oObeme auneronuTpuia. [Tpubmusurensuo 50 mr N-(2-
{2-MTUMeTUIAMHHO-3THJI-METHIIAMHUHO } -4-MeTOKCHU-5-{ [4-( 1 -MeTHINHI0-3 -1 TUPUMH T H-

2-ni|aMuHO } GEeHWN)-TIPOTI-2-eHaAMUIa TAK)Ke PACTBOPSUIM B~ MHHHMAJbHOM  OOBEME
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alleTOHUTPUJIA ¥ 3aT€M IOJYYEHHbIH PacTBOpP MOOABISUIM K PacTBOPY METAHCYJIb(OHOBOM
kucnotel. [Ipu nobaBiaeHuH MpoHCcXoamWio oOpa3oBaHHE TBEPIOrO BEIECTBA. JTO TBEPAOE
BEIIECTBO coOupanu (UIBTPOBAHHEM U TMOJABEPrajid BO3AYILIHONH CYIIKE U 3aTeM
aHajgu3upoBanu. KOHKpeTHy TBepayi (OpMy, MOJYYEHHYIO B 5TOM OKCIIEPHMEHTE,
obo3Havamu kak nonumopduas popma A 310l Comu.

Ipumep 29: N-(5-§[5-Iluano-4-(1-MeTHINHIO0J-3-WI)IHPHUMHAHH-2-H|aMuH0}-2-

{2-AMMeTHIAMHHOITHI-METHJIAMHHO}-4-MeToKcH(eHuI)npon-2-eHaMu1

PactBop akpunounxnopuna (0,035 mn, 0,44 mmonp) B CH2Cl2 (1 mm) mpu 0°C
nobasnsanm kK cMecu 2-{[S-aMuHO-4-(2-1UMEeTHIIaMUHO3 TUII-METHIIAMHHO )-2-MeTOKCHU( eHMUI |-
aMMHO }-4-(1-MeTHUINHI0-3 -1 TUPUMHIUH-5-KapOOHUTpIIIA (ITpomeskyTOUHOE
coenuHenue 102, 171 mr, 0,36 mmons) u DIPEA (0,120 mu, 0,73 mmons) B CH2Cl2 (3 M),
3areM cmech nepemernnBanu npu 0°C B Teuenue 1 4. Cmech 3arem pazbasisiu CH2Cla,
npoMbiBanu ABaxkabpl Haceil. NaHCOs, a 3arem Bogo#, 3arem cymumu (MgSOs) u
KOHLIEHTPUPOBAJM B BakyyMme. B pesynbrare ounctku nocpeacrsom FCC ¢ amounposanuem 0-
5% metanonbHOro ammuaka B CH2Clz mosy4anu ykasaHHOe B 3arojioBke coenuHeHue (68 wmr,
36%) B BUJE KenTOro TBepaoro sermectsa; 'H SIMP: (100°C) 2.22 (6H, s), 2.40 (2H, t), 2.76
(3H, s), 2.98 (2H, t), 3.77 (3H, s), 3.90 (3H, s), 5.69 (1H, dd), 6.17 (1H, dd), 6.40 (1H, dd),
7.02-7.06 (2H, m), 7.21-7.25 (1H, m), 7.49 (1H, d), 8.23 (1H, d), 8.45 (1H, s), 8.47 (1H, s),
8.63 (1H, s), 8.86 (1H, s), 9.59 (1H, s); m/z: EST MH" 525,32.

TIpumep 30: N-(2-{(3R)-3-IumMmeTnaaMuHOnIUppoIuanH-1-unt-4-meroxcu-5-{[4-(1-

MeTHUJIMHA0JI-3-WI)IHPUMHUANH-2-I]aMuHo} heHUI)npon-2-eHaAMu

PactBop akpunownxiopuna (53,4 mr, 0,59 mmons) B CH2Cl2 (1 mi) nobasnsiiu 1o
KaIusiM K nepemernnBaeMoi cMecu 4-[(3R)-3-numMeTHIaMUHOUPPOTUANH- | -11]-6-MeTOKCH-
N-[4-(1-meTunuHIO0-3 -1 ) THPUMHIUH-2-1i | OeH301- 1, 3-nnamuaa (ITpome:xkyTOUHOE
coequnenue 103, 270 mr, 0,59 mmonb) u DIPEA (0,112 mn, 0,65 mmons) B CH2Cl2 (10 M),
KOTOPYIO OXxJaxpaanu B Oane sen/Boma. CMmech mepemMemnBaid B TedeHHe 1,5 4 U 3arem
pazbassin CH2Clz (25 mut) u npombiBaiu Hackimn. NaHCO3 (50 mut). BogHbie mpombiBKU
skctparuposann CH2Clz (2 x 25 mur). O0bennHeHHbIE OPraHUYECKHUE PACTBOPHI 3aTE€M CY LIHJIIH
(MgSO4) u xoHUeHTpupoBaid B Bakyyme. B pesynbrate oumctku mocpeactsoMm FCC ¢
smouposanueM 0-4% 7 H. meranonpHOro aMmmuaka B CH2Cl2 mosyyanu yka3saHHOE B 3arOJIOBKE
COEMHEHUE CMEIIaHHOE BMECTE€ C [HAIMJIMPOBAHHBIM MaTEpHAJIOM. JTOT MaTepHhal
pacteopsuiin B CH2Cl2 ut pactupanu ¢ ausTiinoBsiM 3hupom. IlonyueHHbI ocanok codupanu

¢bunbTpoBaHNEM, TPOMBIBAIN AMATHIOBBIM 3¢upoM (10 M) M Cymmiaun Ha BO3AyXe C
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NOJTy4YeHHEM HEOUMIIEHHOro npoxaykTa (120 Mr) B BHE JKENTOrO TBEPAOTO BEINECTBA. JTO
TBEPJOE BEINEeCTBO oumimamu mnocpencrsoM kpuctammmsammu u3 CH3CN ¢ monmydeHuem
YKa3aHHOTO B 3arojioBke coexauneHus (47 mr, 0,092 mmounb, 16%) B Buie K€ITOr0 TBEPAOTO
BemecTBa. Bee octaTky 0ObeaUHSIN, KOHIIEHTPUPOBAJIH B BAKYYME U KPHCTATU3UPOBAIN U3
CH3CN ¢ nony4eHneM BTOPOHM MapTHH YKAa3aHHOTO B 3arojioBke coexauHenus (26 mr, 0,051
MMOJIb, 9%) B BUAE JKEITOr0 TBEPAOTo BemmecTBa. CyMMapHBIH BBIXO/ YKa3aHHOTO B 3aT0JIOBKE
coenuHeHus cocTansn 73 mr, 24%; 'H AMP: (CDCls) 1.87-1.99 (1H, m), 2.11-2.24 (1H, m),
230 (6H, s), 2.83-2.95 (1H, m), 3-3.19 (4H, m), 3.88 (3H, s), 3.99 (3H, s), 5.75 (1H, dd), 6.34
(1H, dd), 6.44 (1H, dd), 6.79 (1H, s), 7.20 (1H, d), 7.23-7.32 (2H, m) 4aCTUYHO CKPBIT THKOM
CDCls, 7.37-7.42 (1H, m), 7.67 (1H, s), 8.08 (1H, d), 8.38 (1H, d), 8.46 (1H, s), 9.00 (1H, s),
9.71 (1H, s); m/z: EST MH" 512,26.

Ilpumep  31:  N-{5-[(5-Xnop-4-nupa3oao|l1.5-a]lnupuane-3-wanupuMHuIuH-2-

wia)amuHo|-4-meToxcH-2-[MeTn-(2-MmopdoanH-4-uITHa)amuHo] pennainpon-2-eHaMu

Axpunownxiopun (0,413 mu, 1 M B THF, 0,41 mmonb) mox N2 npu -10°C B TeueHue
NEPHOZa BPEMEHHU 2 MUHY ThI OOABJISIH 110 KaIUBsIM K ¢y criensuu N*-(5-xnop-4-nupasono[ 1,5-
Q|NUPUIVH-3 -UINUPUMUATHH-2-11)-5-MeTOKCH-N' -MeTu-N -(2-MOp P ONUH-4- U THIT )OEH301-
1,2,4-rpuamuna (Ilpomexyrounoe coenunenue 105, 298 mr, 0,59 mmons) u DIPEA (0,153
w1, 0,88 mmonb) B THF (5 mut). Cmech nepemernmBainu npu 0°C B Teyerne 10 MUHYT 1 3aTeM
OCTaBJISUIM HarpeBaThes 10 K.T. B TedeHue 20 muHyT. CMech cHOBa oxJyaxaanu 1o -10°C u no
KarusiM TOOABJIsUTH JOTIOJHUTEIbHOE KomndecTBO akpruowixiopuna (0,103 mu, 1 M B THF,
0,103 mmonb). Cycnensuro nepemernnsain npu 0°C B TedeHHE NOMOJIHUTENbHBIX 10 MHUHYT,
3aTeM OCTABJISIM HArpeBaThCs A0 K.T. B TeueHune 20 MuHyT. CMech 3aTeM KOHLIEHTPUPOBAJIH B
BakyyMe u octaTok pactBopsuid B CH2Clz (5 mur). Otot pactBop npombiaiu Hackim. NaHCOs3
(2 wmn), cyumumm (MgSO4) W KOHUEHTpUPOBAIM B Bakyyme. B pesynbrate OYHMCTKH
nocpencteoM FCC ¢ amouposanuem 1,5-7% 7 H. metanonbHoro ammuaka B CH2Clz monyuanu
cmony. Oty cmony pacteopsuii B EtOAc (1 wmi) u nobaBisii AMSTHIOBBIA  3(up
(mpubnm3urenpHO 1 MIT) TOUHO IO OKOHYAHHS 3amMaciuBaHus. CMech 3aTeM MepeMelInBaiIu B
Te€YeHHEe 3 CYTOK, (puiabTpoBamy M COOpPaHHOE TBEPAOE BEIIECTBO CYIIWIH IMOCPEICTBOM
acTiMpanyy C TOJy4YeHHEM YKa3aHHOro B 3aroyioBke coenmHeHust (193 wmr, 59%) B Bume
KPUCTAJLTMYECKOTO TBEPOrO BELIECTBA KpeMoBoro nseta, 'H SAMP: 2.29-2.38 (4H, m), 2.41
(2H, t), 2.74 (3H, s), 3.03 (2H, t), 3.49-3.61 (4H, m), 3.78 (3H, s), 5.72 (1H, d), 6.18 (1H, m),
6.60 (1H, m), 7.00 (1H, s), 7.10 (1H, m), 7.27-7.38 (1H, m), 8.25 (1H, s), 8.40 (2H, m), 8.65
(1H, s), 8.82 (1H, d), 8.95 (1H, s), 9.28 (1H, s); m/z: ES" MH" 563.
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IIpumep 32: N-(5-{|5-Xaop-4-nupa30.10]1.5-a¢|nupuanH-3-HINHPUMHAIHH-2-

wilamuuol-4-meroxcu-2-imern-[2-(4-meTnanunepasun-1-

WI)3TUa|amMuHo} peHII)npon-2-eHaMuI

PactBop akpunounxiopuna (0,028 mi, 0,35 mmons) B CH2Clz (1 mut) moxn N2 noGasiisiiu
N0 KarsiM K nepememmBaeMoi  cmecu  N*~(5-xmop-4-nupasono| 1,5-a|nupunun-3-
WINTAPUMHIAMH-2-11)-5-MeTOKCH-N'-MeTrn-N'-[2-(4-meTunnunepasun- 1 -1 )aTun |6eH3011-
1,2,4-rpuamuna (Ilpomexytounoe coenunenne 107, 0,174 r, 0,33 mmons) 8 CH2Cl2 (2,5 mi).
Cwmech 3aTeM nepemMernnBaIy npu K.T. B TeueHue 1 1 u 3arem pasdasisuin CH2Clz (25 mun). DTor
pactBop mnpombiBanu Haceimn. NaHCOs (25 M) u BOmHBIH NPOMBIBOYHBIN PacTBOP
skcrparuposasiu CH2Cl2 (20 mut). O0bpenunenHbie oprannueckue pactBopsbl ¢y i (MgSQO4)
Y KOHLIEHTPUPOBAJHU B BakyyMe. B pesynprare ounctku nocpeacrsoM FCC ¢ amouposBanuem
0-8% CH30H B CH2Cl2 nonyuanu ykasanHoe B 3arosioBke coenunenue (0,12 r, 63%) B Buzne
6exesoit menbr; 'H AMP: (CDCl3) 2.31 (3H, s), 2.35-2.6 (10H, m), 2.67 (3H, s), 3.00 (2H, 1),
3.88 (3H, s), 5.64-5.82 (1H, m), 6.31-6.50 (2H, m), 6.79 (1H, s), 6.91 (1H, t), 7.29 (1H, t), 7.48
(1H, s), 8.47 (1H, s), 8.54 (2H, t), 8.94 (1H, s), 9.15 (1H, s), 9.38 (1H, s), m/z: EST MH" 576,59.

IIpumep 33: N-(4-Metoxcu-5-{[4-(1-meTHauHA01-3-HJI)ITUPUMUIHH-2-

wilamuHo}-2-{4-meTnanunepasus-1-ua} dgeHuna)npon-2-eHaMux

PactBop akpunowmnxnopuna (58,4 mr, 0,64 mmonb) B CH2Cl2 (1 M) nobasisiiu 1o
Karisim K cMecHu 4-metokcu-N'"-[4-(1-MeTUNUHAOM-3 - W) TUPUMHUTAH-2- 11 |-6-(4-
MeTuInunepasus-1-mn)oenson-1,3-muamuna (Ilpomeskyrounoe coexmuHenue 110, 286 wr,
0,64 mmoub) u DIPEA (0,134 mun, 0,77 mmoub) B CH2Cl2 (20 mut), KOTOPYIO OXJIaskaaiu B OaHe
nen/soga. Cmech mepememuBain B TedueHue 1,5 4 mpu 0°C. J{oOaBisiyiu AOMOJHUTENBHOE
xonmuectBo DIPEA (30 Mki), 3aTeM Mo KamwisiM JOOABJISUIH AOTOJHUTEIBHOE KOJHYECTBO
axpunomtxyopuna (20 mr) B Bune pacrsopa B CH2Clz (1 mur). D1y cMech nmepeMenBaiy B
tedenre 2 4 u 3arem paszdapnsin CH2Clz (50 mut). 3TOT pacTBOp MPOMBIBAIKM HACHIII.
pactBopoMm NaHCOs3 (2 x 25 mut) u 3aTeM 00beTUHEHHBIE BOIHbIE MPOMBIBKH SKCTPArupoOBau
CH:Cl2 (2 x 25 mu1). OObequHEHHBIE OPTAHUYECKUE PACTBOPBI MPOMBIBAIA PACCOJIOM, CY AU
(MgSO4) n KOHIEHTpUPOBAJIU B BakyyMe. [IonydeHHYI0 CMOJy pacTHpaiu C AMSTHIIOBBIM
3(pUPOM C MOJNyYEHHEM TBEPIOTO BEIECTBA, KOTOpOe coOnpanu GUIBTPOBAHUEM H CYIIWIIN B
Bakyyme. B pesynsrate oumncrku mnocpenctsom FCC ¢ smouposanuem 0-8% 7 H.
metanojpHOro ammuaka B CH2Cla w mocne pactupanus ¢ JUSTHIOBBIM 3dupom (cC
Heckopkumu Karusivua CH3OH) nonyvanu ykazanHoe B 3arosoBke coenunenue (55 mr, 17%)

B BUJIE CBETJIO-CEPOro Teepaoro semectsa, 'H SIMP: 227 (3H, s), 2.53-2.59 (4H, m), 2.85-
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2.91 (4H, m), 3.87 (3H, s), 3.91 (3H, s), 5.75 (1H, d), 6.24 (1H, d), 6.67 (1H, dd), 6.89 (1H, s),
7.15-7.28 (3H, m), 7.53 (1H, d), 7.89 (1H, s), 8.28 (1H, d), 8.32 (1H, d), 8.58 (1H, s), 8.81 (1H,
s), 9.07 (1H, s); m/z: ES* MH" 498,58.

Ipuvep 34: N-(5-{I5-Xaop-4-(1-MeTHINMHI0JI-3-WJI)IHPUMHANUH-2-1a|aMuH0}-2-

{3-AuMeTHIaMUHOA3eTHANH-1-HI1}-4-MeTOKCH(EHIT)TPON-2-eHAMH/L

PactBop axpunounxiopuzna (0,049 mi, 0,60 mmosns) B CH2Cl2 (0,5 mut) nobasnsiiu mo
KaIljIsiM K cMecHu N-[5-xn0p-4-(1-MeTuIMHAON-3 -UI)TUPUMUANH-2 -1 |-4-(3 -
OUMETHJIAMUHOA3e THIUH- | -11)-6-MeTOKCHOeH301- 1,3 - nuamuHa (ITpomeskyTOoUHOE
coequHenue 112, 260 mr, 0,54 mmons) B CH2Cl2 (9 min). D1y cmech nepemMeInnBaiy B TEUEHNE
1 1 u 3atem 3arpyxanu Ha kojaoHKy SCX. Kononky npombisanu CH30OH u nenesoii npoay kT
3aTeM DJIFOMPOBAIH M3 KOJIOHKH, UCTIONB3Ys 2 M MeTaHONbHBINH aMmMuak. COOTBETCTBYIOLIHE
(dpakuy KOHLEHTPUPOBAJIM B BaKyyMe C IOJIy4YEeHHEM KOPHUUYHEBOH cMojbl. B pesynbrare
ounctku nocpeactsoM FCC ¢ amouposannem 1-10% CH30H B CH2Cl2 (conmepxamem 1%
KOHLIEHTPUPOBAHHOTO BOJHOTO amMmuaka) u mocie pactupanus ¢ CH3OH (0,5 wmm) ¢
UCIIONIb30BAHMEM YJIbTPA3ByKOBOH BaHHBI B TEYEHHE 2 MHHYT MOJydYald YKa3aHHOE B
3arososke coenunenue (214 mr, 74%) B Buze sxentoro Teepaoro semectsa; 'H AMP: 2.10 (6H,
s), 3.03-3.14 (1H, m), 3.59 (2H, t), 3.77 (3H, s), 3.90 (3H, s), 3.97 (2H, t), 5.66 (1H, dd), 6.16
(1H, dd), 6.23 (1H, s), 6.46 (1H, dd), 7.12 (1H, t), 7.23 (1H, t), 7.44-7.54 (2H, m), 8.20-8.38
(3H, m), 8.51 (1H, s), 9.21 (1H, s); m/z: ES" MH" 532.

TIpuvep 35: N-(2-{3-IlumernnamuHoazeTuaud-1-uat-4-meroxcu-5-{[5-meTnia-4-

(1-MeTHIHHAOI-3-HI)IHPUMHANH-2-H1]|aMuHO} heHHT)Npon-2-eHAMUJ

Pactop axpwiomnxmnopuaa (0,024 ma, 0,30 mmons) B8 CH2Cl2 (1 mut) nobasisiau 1o
KaIUIIM K TIEPEMELTUBAeMOMY pacTBOpyY 4-(3-IuMeTUIIaMUHOA3e TUAHH- | -11)-6-MeTOKCH-N-[ 5-
MeTuI-4-( 1 -MeTHITuHI0-3 -1 IUPUMHUIUH-2-11 | 0eH30:1- 1, 3-tnamiHa (ITpome:xyTOUHOE
coequnenne 114, 130 wmr, 0,28 mmons) B CH2Cl2 (5 mi), koropeli oxiaxpganu B OaHe
nen/paccon no npudnmsutensHo 0°C. CMech mepemernuBaiiy B TeueHue 1 4, 3ateM pa3daBiisiu
CH:Cl2 (50 mn) u CH30H (mo mosHOTO pacTBOpeHUs: 0Opa30BaBIIEHCS CyCHEH3UHU). JTOT
pactBop 3areM npombiBain Hack. NaHCOs3 (100 mur), kotopsiii Obut paszbasneH Bogoi (10
wi1). Bomnblii mpombiBouHBIH pactBop 3artem skctparupoBamn CHxClz (2 x 50 M) u
00BEIMHEHHBIE OpraHnueckue pacTBopbl cy i (MgSO4) 1 KOHIIEHTPHPOBAJH B BakyyMme. B
pesyabrare ounctku nocpenctsom FCC ¢ smouposanuem 0-5% 7 H. METAaHOJIBHOTO aMMHUAKa
B CH2Cl2 nonyyanu TeMHO-KOPUYHEBOE TBEPO€ BEIIECTBO. ITO TBEPOE BEIIECTBO HATPEBAITU

B CH3CN u BBIENsUIM MOCPENCTBOM BakyyM-(QHIIBTPALUH C IOJYyYEHHEM YKAa3aHHOTO B
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3arojioBke coenuHenus (45 wmr, 31%) B Buzme ONeIHO-KOPUYHEBOIO TBEPAOIO BEINECTBA.
Mato4HbIi pacTBOP KOHLEHTPHPOBAJIN B BaKyyMe M TaKXKe COXPAHsUIM B Ka4eCTBE BTOPOIl
NMapTHH YKa3aHHOTO B 3arojioBke coenuHenus (30 mr, 21%) B Bume Oosee TeMHOro
KOPUYHEBOTO TBepAoro BemecTsa. CyMMapHBIN BbIXOJ YKA3aHHOTO B 3ar0JIOBKE COCMHEHUS
coctasns 75 mr, 52%; 'H SAMP: 2.08 (6H, s), 2.34 (3H, s), 3-3.1 (1H, m), 3.55 (2H, t), 3.83
(3H, s),3.88 (3H, 5), 3.93 (2H, 1), 5.65 (1H, dd), 6.15 (1H, dd), 6.24 (1H, s), 6.44 (1H, dd), 7.13
(1H, t), 7.21 (1H, t), 7.47 (1H, d), 7.66 (1H, s), 7.81 (1H, s), 7.99 (1H, s), 8.17 (1H, s), 8.37
(1H, d), 9.19 (1H, s); m/z: EST MH" 512,14,

IIpumep 36: N-(2-{3-IumeTnaamutoazeruan-1-unat-4-meroxcu-5-{[4-(1-

MeTHJIMHA0JI-3-W1)IMPUMHUANH-2-H]amuHo} deHnI)npon-2-eHaMua

PactBop axpuownxmnopuaa (0,044 mn, 0,54 mmons) B8 CH2Cl2 (1 mut) nobasnsiiu mo
KarsiM K cMecu  4-(3-muMeTruinaMuHOa3eTUANH- | -1i)-6-meTokcu-N-[4-(1-meTununaaomn-3-
WI)UpUMHUIUH-2-1i |0en3on-1,3-nuamuna (Ilpomexyrounoe coequnenne 116, 240 mr, 0,54
mmosib) 1 DIPEA (0,104 mn, 0,60 mmonb) B CH2Cl2 (5 mut), koTopsiii oxjakaanu B Oane
aen/soga. Cmech mepeMeInnBaiy B T€YEHHE | 4 M 3aTeM NPOMBIBAIN PACCOJIOM, CYIIWIN
(Na2SO4) u xoHUEHTpuUpOBaJM B BakyyMe. B pesynbrate oumctku mnocpeacrsom FCC ¢
smoupoBanuem 0-2% 7 H. meraHoibHOro ammuaka B CH2Clz u mocne pactupanusi ¢
IVSTUIIOBBIM 3()UPOM U MTPOMBIBAHUS MTOJIYYEHHOT'O TBEPOTO BEIECTBA HEOOIBIIUM 00 BEMOM
CH30H nony4ainu ykasaHHOe B 3arojioBke coenunenue (38 mr, 14%) B BUzE KENTOrO TBEPIAOTO
BemecTsa; 'H SIMP: 2.10 (6H, s), 3.08 (1H, t), 3.56 (2H, t), 3.86 (3H, s), 3.89 (3H, 5), 3.96 (2H,
t), 5.69 (1H, dd), 6.18-6.29 (2H, m), 6.52 (1H, dd), 7.14 (1H, d), 7.17-7.28 (2H, m), 7.51 (1H,
d), 7.75 (1H, s), 7.98 (1H, s), 8.26 (1H, d), 8.34 (2H, d), 9.29 (1H, s); m/z: EST MH" 498 44,

TIpumep 37: N-(5-{|5-Xaop-4-(1H-uunoa-3-ua)nupumMmuaui-2-wijamMuno}-2-§3-

AUMETHIAMUHOA3eTHANH-1-11}-4-MeToKcH(BeHIT)IPON-2-eHAMUJL

PactBop axpuinomnxmnopuaa (0,057 ma, 0,70 mmons) B8 CH2Cl2 (1 mut) nobasisimu 1o
KaIUIM K TepeMennBaeMoMy pactBopy N-[S-xnop-4-(1H-unnon-3-un)mupuMuIuH-2-1i |-4-
(3-nuMeTUIaMUHOA3ETUIUH- | -1T)-0-MeTOKCHOeH30:1-1,3-arnamMuna (ITpomeskyTOoUHOE
coenqunenue 118, 310 mr, 0,67 mmonb) u DIPEA (0,127 mn, 0,73 mmons) B CH2Cl2 (40 M),
KOTOpBIA oxJaxnanu B Oane nen/Boma no 0°C. Cmech mepememmBanu B OaHe jen/Bona B
TedeHHe | 9 U 3aTeM OCTaBJISLIN HarpeBaThbes 10 K.T. CMech 3aTeM BBIIEPKUBAIHU MPH K.T. B
teyenue 18 u u 3atem pazdasmsi CH2Clz2 (100 mit). 3TOT pacTBOp 3aTEM MPOMBIBAJTH HACHIIIL.
NaHCO3 (200 mut) 1 BOgHBIH poMbIBOUHBIH pacTBop 3kctparupoBamu CH2Clz (2 x 100 mi).

OO6venunennHsle opranndeckue pactsopsl cymmwim (MgSO4) U KOHIIGHTPUPOBAJIH B BaKyyMe.
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B pesyasrare ounctku nocpencrsom FCC ¢ smroupoBanuem 0-5% 7 H. METAHOJIPHOTO aMMHAKa
B CH2Cl2, mony4anu yka3aHHOE B 3aroJIOBKE COeNMHEHUE BMecTe ¢ mpumMechio (172 mr, 50%)
B BUJie OJIeTHO-KENITOrO TBEPAOTo BemecTBa. 120 Mr 3Toro MaTepuaja OUHIIaId OCPEICTBOM
kpucrammsannu n3 CH3CN ¢ monydeHneM yka3aHHOTO B 3arojioBke coequHenus (85 mr, 0,164
MMOJIb) B BHJI€ JKEJITOTO TBEPAOIO BellecTBa 0Oe3 sSBHBIX CIIeNOB mpumeced coriacHo SMP
aHamu3y. MaTo4HbBI pacTBOpP OT KPUCTAJUIM3ALMU U JIOTOJIHUTENBHYI0 HEOUYHIIEHHYIO
¢dpaxuuro u3 FCC (comepxaiyro cmech 75:25 mpomyKT:MCXOMHBIA MaTepuas) oObeIHHsIH,
KOHLIEHTPUPOBAJIM B BaKyyMe M O4HINaIM nocpeactsoM kpucraumsauun nz CH3CN ¢
NOJTy4YE€HHUEM JIOTIOJIHUTENIbHOIO KOJIMYECTBA YKAa3aHHOTO B 3arosioBke coeanHeHus (40 wr,
12%) B BUzIE KENTO-KOPMYHEBOTO TBEPAOro BemecTsa, 'H AMP: 2.09 (6H, s), 3.03-3.12 (1H,
m), 3.58 (2H, t), 3.78 (3H, s), 3.96 (2H, t), 5.66 (1H, dd), 6.16 (1H, dd), 6.25 (1H, s), 6.46 (1H,
dd), 7.07 (1H, t), 7.16 (1H, t), 7.45 (1H, d), 7.48 (1H, s), 8.24 (1H, s), 8.27-8.31 (1H, br 5), 8 31
(1H, s), 8.46 (1H, d), 9.22 (1H, s), 11.79 (1H, s); m/z: ES"MH" 518,23.

Ipumep 38: N-{5-[(5-Iluano-4-nupa3zouo[1.5-¢|nupuans-3-uanupuMuInH-2-

wi1)amuHo]-2-[(3R)-3-numMeTHIAMUHONNPPOJIHANH-1-nia]-4-MeToKcH(peHIT{ Tpon-2-

CHAMMU/

Pactop axpuiomnxmnopuaa (0,027 ma, 0,33 mmons) B CH2Cl2 (1 mut) nobasnsiiau mo
Karisim K cMecHu 2-({5-amuno-4-[(3R)-3-(aumeTuiaMuH ) TupPOTUIUH- 1 -1 ]-2-
MeTOKCU(eHH } aMIHO )-4-(rirpazono| 1, 5-anupunuH-3-uin)IupuMUARH-5-KapOOHUTpUIIA
(ITpome:xyTounoe coexunenue 120, 155 mr, 0,33 mmonp) u DIPEA (0,063 mu, 0,36 MModb) B
CH:Cl2 (10 mu1), xoTOpBI OXJaknaau B Oane jgen/Boga. CMech mepeMennBaiu B TeYeHHE 2 U
U 3areM mnpombiBamu paccosioM, cymmin (Na:SO4) M KOHIEHTpHpPOBAIM B Bakyyme. B
pesyasrate ounctku nocpeacrsoM FCC ¢ smoupoanuem 2% 7 H. METAHOJIBHOTO aMMHUAKa B
CH2Cla2, nonyuanu neny. Konuenrpuposanuem u3z cmecu CH3OH / CH2Cl2 nonydanu TBepaoe
BEIIECTBO, KOTOPOE pacTUpaid B IUATHIOBOM 3dupe U cobupanu (QUIbTpOBaHUEM C
TOJIyYE€HUEM YKa3aHHOTO B 3arojioBke coemauHeHus (95 mr, 55%) B BUE KENTOrO TBEPIOTO
Bemectsa, 'H SAMP: (100°C) 1.82 (1H, dq), 2.08 (1H, ddd), 2.22 (6H, s), 2.8-2.89 (1H, m),
3.19-3.45 (4H, m), 3.78 (3H, s), 5.63 (1H, dd), 6.16 (1H, dd), 6.44 (1H, dd), 6.61 (1H, s), 7.12
(1H, td), 7.34-7.46 (1H, m), 7.54 (1H, s), 8.33 (1H, d), 8.64 (1H, s), 8.77 (1H, d), 8.90 (2H, s),
8.96 (1H, s), m/z: ES" MH" 524,57.

Ilpumep  39:  N-45-][(5-Ilnano-4-nupaszo.io]l.5-a|nupuanH-3-nanupuMHuIHH-2-

WI1)aMHHO]-2-[2-AHMeTHIAMHHOITHI-MeTHIAMHHO]-4-MeToKkcH peHnI} npon-2-eHaMu/g
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PactBop akpunomnxyopuaa (0,087 mi, 1 M, THF, 0,09 MMo:ib) 1o0aBsiu MO KarisiM
K cMmecHu 2-{[S-amuno-4-(2-1uMeTHIAMIHOS TUII-METHIIAMHHO )-2-METOKCU( EHIIT |-aMUHO } -4-
npaszono| 1,5-amupunun-3-unmupuMunus-S-kapoonurpuna (IlpomexyTouHoe coequHEeHHe
121, 0,036 r, 0,08 mmons) u DIPEA (0,017 mn, 0,09 mmons) B8 THF (5 mu), xoropyro
oxjnaxaanu 10 0°C. Cmecsh nepememnsanu rnpu 0°C B TeueHue 3 4, 3aTeM KOHLIEHTPUPOBAJIH
B BakyyMme. B pesynbrare ounctku nocpeacrsom FCC c¢ smouposanuem 0-20% CH3OH B
CHxCl2 mosnydanu HEOYMIIEHHBI NPOAYKT, KOTOPBIH, MO-BUAMMOMY, COJEpKajl COJb
ruapoxiopun DIPEA. Matepuan pactsopsuin B CH2Clz (10 mir) 1 mepemMernnBaiy ¢ HaChIII.
pactBopoM NaHCOs3 (10 mu). Dassl pazaensian U OpraHMYeCKui pacTBOP KOHLIEHTPUPOBAJIH B
BaKyyMe C TMOJIy4eHHEM YKa3aHHOTO B 3arojioBke coenuHeHus (24 mr, 60%) B Buae xenton
cmoner, 'H SIMP: (CDCl3) 2.22 (6H, s), 2.26 (2H, dd), 2.67 (3H, d), 2.77-2.86 (2H, m), 3.81
(3H, s), 5.61 (1H, dd), 6.16-6.35 (2H, m), 6.76 (1H, s), 6.88 (1H, d), 7.23 (1H, s), 7.65 (1H, s),
8.50 (2H, dd), 8.59 (1H, s), 9.02 (1H, s), 9.28 (1H, s), 10.08 (1H, s); m/z: ES"MH" 512,29.

Ipumep 40:  N-{5-[(5-Ilnano-4-nupa3zono[1.5-¢|nupuanH-3-uanupuMUINH-2-

Wi1)aMmuHo|-2-[3-aumeTnnamuHoaszeTuanH-1-nil-4-merokcudennatnpon-2-eHamMua

Pactop axpuinomnxmnopuaa (0,025 ma, 0,31 mmons) B8 CH2Cl2 (1 mut) nobasnsiiu mo
KaIUIM K MepeMeLInBaeMoOMy pacTBopy 2-{[5-amuHo-4-(3-auMeTHIaMIUHOA3eTHINH- 1 -11)-2-
MeTOKCU(EeHII |aMUHO }-4-nupasonol 1,5-a|nupuans-3-minmupuMuanH-5-kapOoHUTpUIIa
(ITpome:xxyTounoe coeamnenue 122, 136 mr, 0,30 mmonp) B CH2Cl2 (15 mut), KOTOpBIN
OXJIAXKIAJH B JiesiHON OaHe o npudiamsurensro 0°C. CMech nepemMernBaiy B TeueHne 1 4 u
3areM pazbasnsiin CH2Cl2 (50 mut) u MeTaHOJIOM (10 TIOJTHOTO PACTBOPEHUS CyCIIEH3HMH). JTOT
pactBop 3arem npombiBaiu Hackl. NaHCO3 (100 mur), kotopsiii Obut paszbasnen Bogoi (10
wi1). Bomnblii mpombiBouHbIH pactBop 3arem skctparupoBamn CHxClz (2 x 50 mn) u
00BEeIMHEHHbIC OpraHnueckue pacTBopbl cy i (MgSO4) U KOHIIEHTPHPOBAJIH B BakyyMme. B
pesyasrare ounctku nocpeacrsom FCC ¢ smoupoanuem 0-5% 7 H. METAaHOJIBHOTO aMMHUAKa
B CH2Cl2 monyuanu ykasaHHoe B 3arojioBke coenuHenue (136 mr, 89%) B Buae kenToro
tBepaoro Bemectsa; 'H SAMP: 2.10 (6H, s), 3.05-3.13 (1H, m), 3.62 (2H, t), 3.74 (3H, s), 4.00
(2H, s), 5.67 (1H, d), 6.17 (1H, d), 6.27 (1H, s), 6.45 (1H, dd), 7.16 (1H, br s), 7.25 (1H, s),
7.42 (1H, br s), 7.95 (1H, br s), 8.68 (1H, s), 8.87 (1H, br s), 8.91 (1H, s), 9.28 (1H, s), 9.32
(1H, br s); m’z: ES" MH" 510,18.

Ipumep 41: N-(2-{(3aR.6aR)-S-Metnn-2,3.3a2.4,6,6a-rekcaruaponuppo.io|3.4-

bluuppou-1-miat-4-meroxcu-5-{[4-(1-meTHIHMHA0I-3-HI) IUPUMHIHH-2-

wilamuno} dpenn)-npon-2-eHAMUI
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Axpunownxiopun (41,3 mr, 0,46 mmons) B THF (1 mu) mobaBnmsinm mo KarusiM K
nepeMenmBaeMoMy pactBopy 4-[(3aR,6aR)-5-metmn-2,3,3a,4,6,6a-rekcaruaponuppodio|3,4-
blmuppon-1-nn]-6-merokcu-N-[4-(1-MeTunuHA0N-3-1i1) TUpUMUANH-2 -1 |0en3o-1,3 -
mnamuHa (IIpome:kyrounoe coenmHenue 123, 195 wmr, 0,42 mmoms) B THF (3 wm),
OXJIAKIAEHHOMY B OaHe Jien/MeTaHon a0 npubdnusurenasHo -15°C. Tlpu memienaoM nodaBieHun
AKPUJIOWIIXKJIOPUAA HEMEJIEHHO 00pa3oBbIBajics ocanok. CMech nmepeMeInnBaiy B TedeHue 1 1
npu nocrenieHHoM HarpeBaHuu a0 0°C. Cwmecp 3arem pasbasmsmn CH2Clz (50 m) u
npombiBanu Haceln. NaHCOs (50 mu). IlomyueHHBI BOOHBIH pacTBOp 3KCTParupoBasu
CHxCl2 (2 x 25 wmu). OObenuHeHHble opraHudeckue pactBopel cymmun (MgSOs) u
KOHLIEHTPUPOBAJIM Ha AUOKcUAe KpeMmHus. B pesynprare ounctku mnocpencrsom FCC ¢
smouposanueM 0-5% 7 H. meraHonpHOro ammuaka B CH2Cl2 u mocne kKOHLEHTpUpPOBaHMSA
COOTBETCTBYIOIIMX (Ppakimii B BakyyMe MOJy4Yad HEOYHUINEHHBIH TBEPIbIH MPOAYKT. JTO
TBEPAOE BEIIECTBO PACTBOPSUIM B MUHMMaIbHOM KoJmdectse ropstaero CH2Clz u pactupanu ¢
IVSTUIIOBBIM 3()UPOM C MOJyYeHHEeM YKa3aHHOTO B 3arojioBke coeaunenus (115 mr, 53%) B
Buzie 6es1oro TBepaoro semectsa; 'H IMP (CDCIls) 1.77-1.96 (2H, m), 2.15-2.26 (1H, m), 2.29
(3H, s), 2.26-2.37 (1H, m), 2.73 (1H, d), 2.80 (1H, d), 2.83-2.90 (1H, m), 2.95 (1H, td), 3.21
(1H,t), 3.57-3.68 (1H, m), 3.88 (3H, s), 4.00 (3H, s), 5.68-5.74 (1H, m), 6.45 (2H, d), 6.81 (1H,
s), 7.20 (1H, d), 7.23-7.31 (2H, m) yactuuHo ckpbIT nox curHanom CDCIs, 7.37-7.43 (1H, m),
7.71 (1H, s), 8.02-8.10 (1H, m), 8.38 (1H, d), 9.09 (1H, s), 9.46 (1H, s), 9.85 (1H, s); m/z: ES*
MH" 524,25,

IIpumep 42: N-(2-§2-TuMeTHIAMHHOITHI-METHJIAMHUHO}-4-MeToK cH-5-{[4-

(4.5.6,7-Terparuaponupaszoof1.5-alnupuann-3-ua)nupumMuana-2-

wilamuHo} dpeHn)npon-2-eHaAMHI

Pactop axpuinomnxmnopuaa (0,354 mi, 4,35 mmons) B8 CH2Cl2 (5 mut) nobasisiu 1o
KamaaM K cMecH  N'-(2-mumeTunamMuHO>THN)-5-MeTokcu-N'-merun-N*-[4-(4,5,6,7-
teTparuaponupasoiof 1,5-a|mupuaun-3-wn ) nupumMuauH-2-wui |0eH3o- 1,2, 4-TpuamMunHa
(ITpome:xxyTounoe coeamnenmnel2S, 1,9 r, 4,35 mmons) B CH2Cl2 (100 wmir), xoTOpyIO
oxyaxnanu B OaHe jen/Bona. IlomyueHHYIO0 CMeCh MepeMelInBail B TeueHHe | 4 U 3arem
npombiBann Haceim. NaHCOs. Tlonydennsnii opraamyeckuii pactsop cymrmn (Na:SO4) u
KOHLIEHTPUpPOBaIU B BakyyMme. B pesynbrate ounctku nocpeactsoM FCC ¢ smoupoBaHneM
1,5% 7 H. metanonbHOro ammuaka B CH2Cl2 monywanu yka3aHHOE B 3arojIOBK€ COCUHEHHE
(1,069 1, 50%) B BUmE Macia, KOTOpPOE€ KPHCTAJIM30BAJIOCh MPH CTOSHUU C TOJYYEHHEM

KPHUCTAJUTMYECKOTO TBEPIOTO BEIECTBa KPEMOBOro IBeTa. Psn Oonee mo3nHux (pakuuii u3
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FCC, xoropble MMenn KOPUYHEBYIO OKPACKY, KOHLEHTPHPOBAJIU M MOBTOPHO IOJIBEPTaJIH
Xpomarorpaguu ¢ TONYyYEHHEM MOMOJHHUTENBHOTO KOJMYECTBA YKA3aHHOTO B 3aroJIOBKE
coequHenwus (334 mr, 16%) B Buae OJieqHO-KOPUUHEBOT'O Macia, KOTOPOe KPUCTAJUTH30BAIOChH
IPU CTOSTHUM C TIOJNyYEHHEM OKpPALIEHHOTO B JKEJITO-KOPUYHEBBIA I[[BET KPUCTAIUINYECKOTO
tBepnoro Bemectsa. CymmapHslii Beixon: 1,403 1, 66%; 'H SIMP: 1.69-1.77 (2H, m), 1.88-1.97
(2H, m), 2.21 (6H, s), 2.29 (2H, t), 2.71 (3H, s), 2.88 (2H, t), 3.02 (2H, t), 3.84 (3H, s), 4.09
(2H, t), 5.74 (1H, dd), 6.24 (1H, dd), 6.40 (1H, dd), 6.97-7.02 (2H, m), 7.87 (1H, s), 8.13 (1H,
s), 8.31 (1H, d), 8.85 (1H, s), 10.08 (1H, s); m/z: ES MH" 491,34.

Ipumep 43: N-(2-{(3aR.6aR)-S-Metnj-2,3.3a,4.6,6a-rexkcaruiponuppoJio|3.4-

blnuppoa-1-uat-4-meroxcu-5-{[4-(4,5.6,7-rerparnaponupasono|1,5-alnupuaun-3-

WI)IHPUMUAHH-2-Ha]aMHHO} (heHHIT)IPON-2-eHAMHJL

PactBop axpunounxnopuna (26 mr, 0,29 mmons) B THF (1 mut) mobasisuiu o Kamisim
K IiepeMennBaeMoMy pactBopy 4-[(3aR,6aR)-5-metnn-2,3,3a,4,6,6a-rekcaruaponuppodio|3,4-
blnuppon-1-uin]-6-merokcu-N-[4-(4,5,6,7-reTparuaponupaszono| 1,5-a|nupuaun-3-mmn)-
nupuMHUInH-2-1i|0en30d-1,3-nuamuna (Ilpome:kyrounoe coenuHenue 132, 120 mr, 0,26
mmoJb) B THF (3 mut), KOTOpbIN OXJIakaanu B OaHe jien/MeTaHo 10 npuoansuTeabHo -15°C.
Cwmech nepemMeruBaiu B TedeHue |1 4, mocrenenHo Harpesas 10 0°C. Cmech 3ateM pa30aBIisiiiu
CH2Cl2 (50 mu1) 1 mpombiBasiu Hacki. NaHCO3 (50 mut). [TonyueHHbII BOJHBIN MPOMBIBOUHBIH
pactBop nononHuteabHO SkcTparuposanu CH2Clz (2 x 25 M) 1 00beAMHEHHBIE OPTaHUYECKHE
pactBopsl 3ateM cymmid (MgSOs) U KOHLIEHTPUPOBAJIN B BAKyyMe€ Ha AMOKCUIE KPEMHUS.
YactuyHoti ounctku nodusanucsk ¢ nomoinsio FCC, ¢ amoupoBanuem 0-5% 7 H. METAHOJIBHOTO
ammuaka B CH2Cla, m ¢pakumm, conmepskaiiye 3arpsi3HEHHBIH NPOAYKT, OOBEAWHSIN U
KOHLIEHTPUpPOBaIU B BakyyMe. B pesynbrate ounctku nocpeactsom FCC ¢ smonpoBanuem 0-
2% 7 n. metanonbHOro ammuaka B CH2Clz u mocnenyromum smonposanuem 0-3% CH3OH B
CH:Cl2 monyuanu yka3zaHHOe B 3aroyioBke coenunerne (19 mr, 14%) B Bune neHbl KPeMOBOTO
usera, 'H AMP (CDCl3): 1.82-1.97 (4H, m), 2.00-2.06 (2H, m), 2.13-2.24 (1H, s), 2.25-2.39
(1H, m), 2.29 (3H, s), 2.67-2.98 (4H, m), 3.17-3.26 (3H, m), 3.66 (1H, br s), 3.86 (3H, s), 4.18
(2H, t), 5.64-5.71 (1H, m), 6.30-6.47 (2H, m), 6.78 (1H, s), 6.81 (1H, d), 7.44 (1H, s), 8.06 (1H,
s), 8.34 (1H, d), 9.24 (1H, s), 9.40 (1H, s); m/z: ES" MH" 515,15.

Ilpuvep 44: N-(2-{(3R)-3-AuveTnaaMuHONUPPOIHUAHH-]1-1a}-4-MeTOKCH-5-{[4-

(4.5.6,7-Terparnaponupasoof1.5-a|nupuann-3-uia)nupuMuInH-2-

wilamuHo} dpeHun)npon-2-eHAMHI
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PactBop akpunounxiopuna (32 mr, 0,36 mmons) B CH2Cl2 (1 mn) mobaBnsuiu 1o
KaIusiM K repeMernsaeMoMy pactBopy  4-[(3R)-3-auMeTnnaMuHONUPPOIHANH- | -1 |-6-
meTokcu-N-[4-(4,5,6,7-rerparugponupaszono| 1,5-a|mupuaus-3-mn) nupuMuanH-2 -1 |0eH3011-
1,3-nnamuna (Ilpome:kyTrounoe coequnenue 134, 152 mr, 0,34 mmons) B CH2Cl2 (15 o),
KOTOpBIA oxnaxxiainu B OaHe nen/Bona. PacTtBop mepememmBanu B TedueHue 10 MHHYT mpu
OXJIQXKJIEHUH C ITOMOIIBIO JIEASTHON OaHU M 3aT€M OCTaBJSUIM HATPEBATHCSA 10 K.T., IIOCHIE YEro
nepememuBanu B tedeHne 1 4. Cmech 3arem paszdbasmsuin CH2Clz u mpombiBamu Hachlm.
NaHCO3 wu 3arem paccomoMm. Opranuueckuii pactBop 3arem cyumun (MgSOs) u
KOHLIEHTPUPOBAIU B BakyyMe. B pesynbrate ounctku nocpeacrsoM FCC ¢ amouposanuem O-
5% 7 u. meranonbHoro ammuaka B CH2Cla u mocne pactupanHusi ¢ JUITUIOBBIM 3pUPOM
NoJTy4aii HeouuineHHbd mpoaykT (100 Mr) B Bume OekeBOro TBEPAOrO BEIECTBA. 3aTeM K
HeounieHHoMy mnponykty nobasmimun CH3CN (mpubnusurenbHO 3 MII) M MOJNYYEHHYIO
cycriensuto mepemewmnBai npu S0°C B Tewenme 4 u. Ilocnme oxnaxknaeHus Ip K.T.
CYCIIEHIUPOBAHHOE TBepAoe BelecTBo cobupanu (unsrpoBanuem, npombiBain CH3CN u
cyuriii nipu 45°C B TeueHHe HOYM C MOJIyYeHHEeM YKa3aHHOTO B 3arojioBke coenuHeHus (72
Mr, 42%) B BUJE %KeNTOro TBepaoro semectsa; 'H AMP: 1.68-1.81 (3H, m), 1.89-1.98 (2H, m),
2.03-2.11 (1H, m), 2.17 (6H, s), 2.66-2.74 (1H, m), 3.00-3.05 (2H, m), 3.13-3.21 (3H, m), 3.31-
3.38 (1H, m), 3.86 (3H, s), 4.09 (2H, t), 5.70 (1H, dd), 6.21 (1H, dd), 6.48-6.56 (2H, m), 6.96
(1H, d), 7.72 (1H, s), 8.03 (2H, d), 8.27 (1H, d), 9.30 (1H, s); m/z: ES* MH" 503,67.

TIpumep 45: N-(4-Metoxcu-2-{1-meTii-3,6-auruapo-2H-nupuanu-4-nat-5-§[4-

(4.5.6,7-Terparuaponupasoof1.5-alnupuann-3-uia)nupumMuana-2-

wilamMuHo} dpeHn)npon-2-eHaMuI

PactBop axpunomnxnopuna (30 mxia, 0,37 mmons) B CH2Cl2 (2 mut) moGasisuiu mo
KaIUIM B T€UEHHE 5 MHUHYT K 4-MeTOKCU-6-(1-meTmin-3,6-aurunpo-2H-mupunus-4-mn)-N'-[4-
(4,5,6,7-rerparuaponupazono| 1,5-a|nupuans-3 -uin) nupuMUINH-2-11 |0eH301- 1, 3-nnaMuHy
(ITpome:xxyTounoe coenmHenue 136, 154 wmr, 0,36 mmosp) B CH2Cl2 (5 mut), KOTOpBIH
oxjaxaanmu B 6ane nen/CH3OH. Cmech 3aTtem nepememuBanu B Teuenue 0,5 4. Cmechb 3aTemM
pazbassin 10% CH3OH/CH2Cl2 u monydensbiii pactBop npombiBaiu Hackinl, NaHCOs,
cymmmn (MgSO4) 1 3aTeM KOHIEHTPUPOBAITU B BaKyyMe. B pe3yibTate O4UCTKH MOCPEICTBOM
FCC c¢ smoupoBanuem 0-10% wmeranonbHoro ammuaka B CH2Cl2 u mocne pactupanust co
CMECBIO TUATHJIOBBIN 3(Up/TeNTaH MOJNydau yKa3aHHOE B 3arojiopke coenuHenue (104 wr,
60%) B Bune GNeIHO-KENTOro TBeporo Bemectsa; 'H IMP: 1.76-1.84 (2H, m), 1.91-1.98 (2H,
m), 2.27 (3H, s), 2.32-2.39 (2H, m), 2.48-2.56 (2H, m), 2.96-2.99 (2H, m), 3.08 (2H, t), 3.90
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(3H, s), 4.11 (2H, t), 5.65-5.76 (2H, m), 6.21 (1H, d), 6.49 (1H, dd), 6.84 (1H, s), 7.07 (1H, d),
7.84 (1H, s), 8.10 (1H, s), 8.32-8.37 (2H, m), 9.33 (1H, s); m/z: ES* MH" 486,73.

Ipuvep 46: N-(2-{3-TIuvernaamunoazeruaun-1-mat-4-meroxcu-5-4{[4-(4,5.6,7-

TeTparuaponupasonofl.S-¢|nupuaus-3-wi)nupuMHANH-2-uialamMuHo} denua)npon-2-

eHamu

PactBop akpunomnxnopuna (22,5 mr, 0,25 mmons) B CH2Cl2 (1 m) nobasisiiu 1o
KaIUIAM K IIEpEMELINBAEMOMY pacTBOpy 4-(3-IuMeTUIaMUHOA3E€ TUAMH- | -1i1)-6-MeToKCH-N-[4-
(4,5,6,7-rerparuaponupasono| 1,5-a|nupuans-3-un)nupuMuanH-2-1i |0eH30m- 1,3-nuammnaa
(ITpome:xyTounoe coeamnenue 139, 108 mr, 0,25 mmonp) B CH2Cla (12 mi), xoTopbIi
oxyaxanu B Oane nen/sopa. PactBop nepememnBany B TeueHue 10 MUHYT NPU OXJIAKASHUN
NOCPECTBOM OaHH, 3aT€M OCTABJISUIM HArpeBaThCs A0 K.T. M 3aT€M NEPEMEIINBAIN B TEUCHNE
1 4. Cmecsh 3atem pasbasisuiu CH2Clz u npomsiBaiu Hacein, NaHCOs, pacconoM u 3ateM
cymmwm (MgSO4). B pesynbrare ounctku nocpenctsom FCC ¢ amouposanuem 0-5% 7 H.
meraHospHOro ammuaka B CH2Clz u mocne pactupanusi ¢ OUATHUIOBBIM 3(QUPOM MOJTyUaTH
yKa3aHHOE B 3arojiopke coenuHeHue (56 mr, 46%) B Buie KOPUIHEBOTO TBEPIOTO BEILECTBA,;
'H AMP: 1.75-1.82 (2H, m), 1.90-1.97 (2H, m), 2.08 (6H, s), 2.98-3.09 (3H, m), 3.54 (2H, 1),
3.85 (3H, s), 3.93 (2H, t), 4.09 (2H, t), 5.69 (1H, dd), 6.18-6.25 (2H, m), 6.49 (1H, dd), 6.95
(1H, d), 7.70 (1H, s), 7.89 (1H, s), 8.03 (1H, s), 8.26 (1H, d), 9.24 (1H, s); m/z: ES" MH" 489,63.

Tlpumvep 47: N-(4-Metokcu-2-§8-mernin-2.8-nuazacnupol3.4lokran-2-nat-5-{[4-

(4.5.6,7-Terparuaponupaszoof1.5-alnupuaun-3-ua)nupumMuani-2-

wilamuHo} dpenn)npon-2-eHAMHU

PactBop axpunomnxnopuna (42 mxia, 0,52 mmons) B CH2Clz (1 mu) noGamisiiu mo
KaIysiM K 4-metokcu-6-(8-metni-2,8-nquasacnupo[ 3.4 |okran-2-un)-N'"-[4-(4,5,6,7-
TETPAruApONHPasoso-[ 1,5-a|mupunus-3-wi)mupuMuanH-2-ui |0eH3o- 1, 3-nuaMuny
(ITpome:kyTounoe coenunenue 141, 240 mr, 0,52 mmonb) u DIPEA (0,099 mu, 0,57 mmoub) B
CH:Cl2 (10 mu1), xoTOpBIi OXNaknaiu B Oane jgen/Boga. CMech mepeMernBaiy B TedeHrne 1 a
U 3areM mnpombiBaii paccosioM, cymman (Na:SO4) M KOHIEHTpHpPOBAIM B Bakyyme. B
pesyasrate ounctku nocpeacrsoM FCC ¢ smoupoanneM 2% 7 H. METAHOJIBHOTO aMMHUAKa B
CH:Cl2 nocne pactupanusi ¢ CH3CN nonyyanu ykasaHHOe B 3aroyioBke coenunenue (135 wr,
50%) B BUjE KenToro Teepaoro semectsa;, ‘H SIMP: 1.61-1.74 (2H, m), 1.73-1.85 (2H, m),
1.87-1.99 (2H, m), 2.03 (2H, t), 2.35 (3H, s), 2.61 (2H, t), 3.01 (2H, t), 3.60 (2H, d), 3.84 (3H,
s), 3.89 (2H, d), 4.09 (2H, t), 5.70 (1H, d), 6.14-6.30 (2H, m), 6.47 (1H, dd), 6.95 (1H, d), 7.73
(1H, s), 7.83 (1H, s), 8.05 (1H, s), 8.26 (1H, d), 9.26 (1H, s); m/z: ES" MH" 515,7.
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IIpumep 48: N-(4-Metokcu-2-§1-meTnia-3.6-nurnapo-2 H-nupuauu-4-uat-5-{[4-(1-

MeTHJIMHA0JI-3-U1)IMPUMUANH-2-H1]aMuHo} eI )npon-2-eHaMug

Pactop akpunonnxnopuna (37 mki, 0,45 mmons) B CH2Cl2 (2,32 M) mobasJisiiu mo
KaIuIIM B TE€UEHHE 5 MHUHYT K 4-MeTOKCU-6-(1-meTmin-3,6-aurunpo-2H-mupunus-4-mn)-N'-[4-
(1-meTunuHAoN-3 -1 mupuMuIuH-2-1 |6eH301- 1,3 -nuamuny (IlpomexyTouHOE COeTHHEHHE
143, 189 wr, 0,43 mmonb) B CH2Cl2 (5,8 mut), koropsrit oxnaxnanu B 6ane ien/CH3OH. Cmech
nepememnBau B TeueHne 0,5 4 u 3arem pazdasmsuin 10% CH3OH/CH2Cla. ITonydenHbrit
pactBop npombiBany Hackll. NaHCOs, cymmnu (MgSO4) 1 KOHIIEHTpUPOBAJIH B BakyyMme. B
pesysbrate ounctku nocpeacrsom FCC ¢ amouposannem 0-20% CH3OH B CH2Cl2 u mocne
pacTupaHus C IU3TUIIOBBIM 3(UPOM TONyUaIH YKa3aHHOE B 3aroJIoBKe coenanHeHue (67 wmr,
32%) B BUzE GneqHO-KeNTOro TBepaoro semectsa; 'H AMP: 229 (3H, s), 2.36-2.41 (2H, m),
2.53-2.58 (2H, m), 2.98-3.02 (2H, m), 3.90 (3H, s), 3.91 (3H, s), 5.69-5.73 (2H, m), 6.22 (1H,
dd), 6.52 (1H, dd), 6.86 (1H, s), 7.20-7.28 (3H, m), 7.52-7.55 (1H, m), 7.88 (1H, s), 8.33-8.37
(2H, m), 8.43 (1H, s), 8.45 (1H, s), 9.34 (1H, s), m/z: EST MH" 495,70.

Ilpumep 49: N-(4-Metoxcu-2-{8-merni-2,.8-nuazacnupol3.4]Joxran-2-uat-5-{[4-

(1-MeTHIHHA0I-3-H1)IMPUMHANH-2-Wi|aMuHO} peHnn )npon-2-eHAMHUI

PactBop akpunomnxnopuna (24 mxia, 0,30 mmons) B CH2Clz (1 mu) noGasisiiu mo
KarsiM K 4-meTokcu-6-(8-merun-2,8-nuasacnupo| 3.4 ]okran-2-mn)-N'-[4-(1-meTununmon-3-
WI)-MUpUMUANH-2-1 |6en3on-1,3-nuamuny (IlpomeskyrouHoe coenunenue 146, 140 mr, 0,30
mmoinb) u DIPEA (57 mxi, 0,33 mmons) B CH2Clz (10 mut), KOTOpBIX OXnaxkganu B OaHe
aen/Bona. Cmech mepeMernuBail B TeYeHHE | 4 U 3aTeM MPOMBIBAJH PACCOJIOM, CYIIWIH
(Na2SO4) u KOHIEHTpUpOBaJIM B Bakyyme. B pesynbrate oumctku mocpenctsom FCC ¢
aroupoBanueM 2% 7 H. metaHodpHOro ammuaka B CH2Cl: u mocne pactupanusi ¢ CH3CN
MOJIy4Yajiv yKa3aHHOE B 3arojioBke coenuHenue (43 mr, 28%) B Bume 0eXeBOro TBEPIOTO
semecTsa; 'H SIMP: 1.63-1.76 (2H, m), 2.00-2.10 (2H, m), 2.38 (3H, s), 2.63 (2H, 1), 3.64 (2H,
d), 3.86 (3H, s), 3.89 (3H, s), 3.93 (2H, d), 5.70 (1H, dd), 6.21 (1H, dd), 6.26 (1H, s), 6.50 (1H,
dd), 7.13 (1H, d), 7.16-7.29 (2H, m), 7.51 (1H, d), 7.73 (1H, s), 7.93 (1H, s), 8.26 (1H, d), 8.31-
8.39 (2H, m), 9.24 (1H, s), m/z: ES" MH" 524,7.

TIpumep 50: N-(2-4(3.9)-3-AumeTrnaamMuHonuppoauani-1-muat-4-meroxcu-3-§[4-(1-

MeTHJIMHA0JI-3-WI)IMPUMHUANH-2-I]amMuHo} peHnI)npon-2-eHaMu

PactBop akpunomnxiopuna (1 M 8 CH2Clz, 0,36 mu, 0,36 mmoss) ipu -10°C B TeueHue
nepuoia BpeMeHu 2 MUHYTHI B aTMochepe N2 nobasisuiu mo karsiM kK pactBopy 4-[(3S)-3-

TUMETHJIAMUHOTUPPOTHINH- | -1t |-6-MeTOKCH-N-[4-( 1 -MeTHITHHTI01-3 - WJT ) TUPUMUTHH-2 - 1J1 | -
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oenzon-1,3-muamuna (Ilpomexxkyrounoe coexnnenne 148, 183 mr, 0,40 mmoins) B CH2Cl2 (5
mi). ITonyuennyto cmech nepemermsainy npu 0°C B TeueHne 10 MUHYT U 3aT€M OCTaBIBLIN
HarpeBaThCs A0 K.T. B TedeHne 20 muayT. Cmechb 3atem npombiBain Hack. NaHCO3 (2 mi),
cyurmmi (MgSQO4) 1 KOHIIEHTpHPOBAJH B BakyyMe. B pesynbrare ounictku nocpenctsom FCC
¢ oamowupoBanuem 3-25% CH3OH B CHCl2 mnonyuwanm wmaciio, KOTOpOe MO3XKe
KPUCTAJIM30BAJIOCh. DTO TBEpAOE BemecTBo pactupanu u npombiBain EtOAc (3 wmu) ¢
NOJTy4eHHEM YKa3aHHOTO B 3arosioBke coexmHeHus (67 wmr, 33%) B Bume OJeqHO-KENTOrO
tBepnoro Bemectsa, 'H SIMP: 1.77 (1H, m), 2.08 (1H, s), 2.18 (6H, s), 2.72 (1H, m), 3.17 (1H,
s), 3.21 (2H, d), 3.32-3.45 (1H, m), 3.87 (3H, s), 3.89 (3H, s), 5.70 (1H, d), 6.22 (1H, d), 6.48-
6.58 (1H, m), 6.59 (1H, s), 7.20 (3H, m), 7.51 (1H, d), 7.76 (1H, s), 8.17 (1H, s), 8.28 (1H, d),
8.32 (1H, d), 8.39 (1H, s), 9.33 (1H, s); m/z: ES"MH" 512,7.

Ilpumep S1: N-{4-Metokcu-2-[1-meTnu-3,6-auruapo-2H-nupuann-4-uial-S-[(4-

nupa3oJo[1.5-¢|nupuany-3-uanupuMHInH-2-ui1)aMuHo| eIt npon-2-eHamMug

PactBop axpunomnxnopuzna (20 mka, 0,25 mmonb) mpu -5°C B TeueHue nepuoja

BpeMeHu 1 muHyTHl B atMocepe N2 nobamisin mo karuisiM K 4-MeTokcu-6-(1-metun-3,6-
auruapo-2H-nupunun-4-un)-N'-(4-nupazosnol 1,5-a|nupunus-3-uinmapuMuiuH-2 -1 ) 0eH30J1-
1,3-nuamuny (Ilpomexyrounoe coenurenue 150, 180 mr, 0,42 MMonb) u TpudTUIaMuREY (73
Mk, 0,53 mmonb) B THF (3 mu). [Tonydennyro cmeck nepementrsanu npu 0°C B Teuenue 0,25
4. YCTaHaBJIMBAJIM, YTO peakuus Oblla HE3aBepIleHAa M IMO3TOMY IO KaruisiM J00aBIsUIH
JOTMOJHUTENbHOE KOJM4ecTBO akpwiownxyopuna (10 wmxn, 0,125 mMmomb) U cMmech
nepememnBany npu 0°C B TedeHue pomoaHUTENbHbIX 15 wmuHYT. CMech 3arem
KOHLIEHTPUPOBAJIM B BaKyyMe M mojiydeHHbId octatok pactBopsuii B CH2Cl2 (5 mur) mutroc
Heckosbpko karenb CH3OH. Ortor pactBop mpomeiBamu Hackim,. NaHCOs (2 mut), cymwmm
(MgSO4) u ¢punbTpoBanu yepe3 HaOMBKY | I' TUOKCHUAA KPEMHHS, C IFOMPOBAHUEM CMECHIO
4:1 CH2Cl2-CH30H. DnroeHT, KOTOpBIA coneprkall IeJIeBOW MPOAYKT, KOHIIEHTPHPOBAIH B
Bakyyme. B pesynbrare ourictku nocpencrsom FCC ¢ amouposanuem 5-20% CH30H 8 CH2Cl2
NOJIy4aiu yKa3aHHOe B 3arojioBke coexamHeHue (31 mr, 14%) B BHIOE KPUCTAIUIMYECKOTO
TBEpIOro BelecTa kpemosoro nseta; 'H SAMP: 2.33 (3H, s), 2.40 (2H, s), 2.57 (2H, d), 3.03
(2H, s), 3.89 (3H, s), 5.70 (2H, m), 6.17 (1H, m), 6.46 (1H, m), 6.88 (1H, s), 7.09 (1H, t), 7.32
(1H, d), 7.47 (1H, t), 8.12 (1H, s), 8.21 (1H, s), 8.39 (1H, d), 8.51 (1H, d), 8.81 (2H, m), 9.36
(1H, s); m/z: ESTMH™" 482,

Ilpumvep 52: N-{2-[(3R)-3-IumMmerniaMmuHonuppoIuani-1-mil-4-meroxcu-5-[(4-

nupa3oJi0[1.5-a|nupuanH-3-uInupUMHINH-2-Ua)aMuHo | dpeHUI} Ipon-2-eHaMH/
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PactBop axpunomnxnopuna (64 mxia, 0,79 mmons) B CH2Cl2 (4 mu) moGamisiiu mo
KarsiM B TedeHue 10 MuHyT K 4-[(3R)-3-auMeTHIaMUHONUPPONUAHH- | -1 |-6-MeTokcH-N-(4-
npaszono| 1,5-anupuaus-3-uamupuMHuInH-2-11)0eH3001- 1, 3-1naMuny (ITpomeskyTOUHOE
coequnenne 153, 336 mr, 0,76 mmons) B CH2Cl2 (11 mi), xotoporo oxjaxnanu B OaHe
nen/CH30H. Cwmecy mnepememuBanu B Teuenne 0,5 u u 3arem pazbasmsuim  10%
CH30OH/CH:Clz. ITonyuennsiii pactop npombiBanu Hach.NaHCOs, cymmmn (MgSOs) u
KOHLIEHTpUpOBaU B BakyyMe. B pesynbrare ounctku nocpeacrsom FCC ¢ amonpoBanuem 0-
5% metanonpHOrO ammuaka B CH2Cla u mocie pactupanus ¢ AUSTHIOBBIM 3(pUPOM MOy HaJIn
yKa3aHHOE B 3aroJioBke coenuHeHue (296 mr, 79%) B BUIE OpaHKEBOT'O TBEPIOrO BELIECTBA,
'H sIMP: 1.70-1.81 (1H, m), 2.05-2.13 (1H, m), 2.18 (6H, s), 2.68-2.76 (1H, m), 3.17-3.27 (3H,
m), 3.35-3.42 (1H, m), 3.84 (3H, s), 5.67 (1H, dd), 6.17 (1H, dd), 6.51 (1H, dd), 6.56 (1H, s),
7.05 (1H, dd), 7.21 (1H, d), 7.40-7.45 (1H, m), 7.84 (1H, s), 8.02 (1H, s), 8.30 (1H, d), 8.46
(1H, d), 8.76 (1H, s), 8.78 (1H, d), 9.35 (1H, s); m/z: EST MH" 499,69.

Ilpumep S3: N-{2-(3-/lumeTnIaMuHOA3e THANH-1-11)-4-MeTOKCH-S-[(4-

nupa3o.io|1,5-a|nupuann-3-nanupuMUANH-2-wi1)aMuHo| dpeHnI} npon-2-eHaAMu

PactBop akpunonnxnopuna (49 mki, 0,60 mmons) B CH2Cl2 (2,77 M) nobassiiu mo
KarsiM B Te4eHWe S5 MuHYT K 4-(3-mumernnamMuHOa3eTHauH- | -mi)-6-meTokcu-N-(4-
npaszono| 1,5-anupuauH-3-uanmupuMHINH-2-11)0eH301- 1,3 -TnaMuny (ITpomezxyTOUHOE
coequHenue 156, 246 mr, 0,57 mmons) B CH2Cl2 (8,3 mi), koToporo oxnaxnanu B OaHe
nen/CH30H. Cwmech mnepememmBanmu B TedeHwe 0,5 4, a 3atem pasbasmsuin  10%
CH30OH/CH2Cl2. INonyuennsrit pactBop nmpombsiBain Hackim, NaHCOs, cymmn (MgSO4) u
KOHLIEHTPUpPOBaJU B BakyyMe. B pesynbrate ounctku nocpeactsom FCC ¢ smonpoBanuem 0-
5% metanonpHOrO ammuaka B CH2Cl2 1 mociie pactupanus ¢ AUSTHIOBBIM 3(PHPOM MOy Y
yKka3aHHOe B 3arojioBke coenauHenue (182 mr, 66%) B BHe KeNTOro TBEPAOro BemecTsa; 'H
SAMP: 2.09 (6H, s), 3.04-3.12 (1H, m), 3.55-3.60 (2H, m), 3.83 (3H, s), 3.96 (2H, t), 5.67 (1H,
dd), 6.18 (1H, dd), 6.26 (1H, s), 6.48 (1H, dd), 7.05 (1H, td), 7.20 (1H, d), 7.41-7.46 (1H, m),
7.71 (1H, s), 8.00 (1H, s), 8.29 (1H, d), 8.43 (1H, br d), 8.75 (1H, s), 8.77 (1H, d), 9.29 (1H, s);
m/z: ESTMH™ 485,69.

IIpumep 54: N-{2-]2-1uMe THJIAMHHOI THJI-METHJIAMHHO|-4-MeToKCH-5-] (4-

nupa3oio[1.5-a|nupuanH-3-uInupuMHINH-2-ua)aMuHo | peHuI npon-2-eHaMH

PactBop akpunonnxnopuna (63 mki, 0,78 mmosnb) B CH2Cl2 (3,60 M) mobasJisiiu mo
KalyisiM B TedeHue S5 MuHYT K N’-(2-numerunamuuosTun)-5-merokcu-N’ -merun-N*-(4-

npaszono| 1,5-a|mupunun-3-unmupuMuaus-2-un)oenson-1,2,4-rpuamuny  (IlpomexyTounoe
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coequnenne 158, 320 mr, 0,74 mmons) B CH2Cl2 (10,8 mur), koTOporo oxnakpanu B OaHe
nen/CH3OH. Cwmecp mnepememnBamu B Teuenue 0,5 u um 3arem paszOasmwum  10%
CH30OH/CH2Clz. ITonyuenssiii pactop nmpomsiBain Haceim. NaHCOs, cymmmun (MgSO4) u
KOHLIEHTPUpOBaIU B BakyyMe. B pesynbrate ounctku nocpencrsom FCC ¢ amonpoBanuem 0-
5% metanonpHOrO ammuaka B CH2Clz u mocie pactupanus ¢ AUSTHIOBBIM 3(pUPOM MOy HaJInd
yKa3aHHOE B 3arojioBke coenuHeHue (228 wmr, 63%) B Buume OeqHO-PO30BOrO TBEPIOrO
Bemectsa; 'H SIMP: 2.22 (6H, s), 2.33 (2H, t), 2.74 (3H, s), 2.91 (2H, t), 3.82 (3H, 5), 5.73 (1H,
dd), 6.19 (1H, dd), 6.41 (1H, dd), 7.02-7.06 (2H, m), 7.25 (1H, d), 7.29-7.34 (1H, m), 8.17 (1H,
s), 8.34 (1H, d), 8.44 (1H, d), 8.75-8.79 (2H, m), 8.82 (1H, s), 10.06 (1H, br s); m/z: EST MH"
487,72.

Ilpumep 55:  N-[2-[(3aR.6aR)-S-Metna-2.3.3a.4.6,6a-rekcaruiponuppo.iof3.4-

blnuppoa-1-nil-4-meroxcu-3-[(4-nmupaszoao[l,5-a|nupuanH-3-HINUPUMHIHH-2-HJ1 )-

amuHo|pennna|npon-2-enamu

PactBop axpunomnxnopuna (13 mr, 0,14 mmons) B THF (1 mut) mobasisiiu mo Kamisim
K iepemMernnBaeMomy pactBopy 4-[(3aR,6aR)-5-metnn-2,3,3a,4,6,6a-rekcaruaponuppodo|3,4-
blnuppon-1-uin]-6-merokcu-N-(4-nupazono| 1,5-a|mupunuH-3 -uanupuMuIuH-2- 11 )OS H30J1-
1,3-nnamuba (Ilpome:xkyrounoe coexmHenue 160, 100 mr, 0,13 mmons) B8 THF (3 mi),
koToporo oxnaxkaanmu B 6ane nen/CH3OH no npubnusutensho -15°C. CMech nepememmBanu
B TeueHune 1 4 u octaBnsuin HarpeBaThest 10 -0°C.Cmeck 3atem pasdasisuiu CH2Cla (50 mun) u
NOJY4YeHHBbIH pacTBOp mnpombiBaiu Hackim. NaHCOs (50 wmi). Bomubiii  pacTBop
nonosHuTenbHO dKcTparupoBamu CH2Clz (2 x 25 mi) u oObennHEHHBIE OpraHUYECKHe
pactBopbl cymmian (MgSQOs4) ¥ KOHIEHTPUPOBAJIM B BaKyyMe Ha IUOKCUAE KpemHus. B
pesyjabrare uacTuyHOM ouuctku mnocpeactsom FCC ¢ smoupoBanuem 0-3,5% 7 H
metaHospHOro ammuaka B CH2Clz, mosnyvanu HEKOTOpoe KOJIM4eCTBO YKa3aHHOTO B 3ar0JIOBKE
coenuHeHus. B pesynpraTte nononHuTenbHoN ounctku nocpeactsom FCC ¢ amonpoBanuem 0O-
1,5% 7 H. metanonbHOro ammuaka B CH2Cl2 mony4anu yka3aHHOE B 3arojiOBKE COCTUHEHUE
(33 mr, 49%) B BugE x)enToro Teepaoro semectsa; 'H SIMP: 1.77 (1H, s), 1.94-2.15 (1H, m),
2.10 (3H, s), 2.29 (1H, d), 2.39-2.48 (1H, m),2.87 (1H, s), 3.11-3.20 (1H, m), 3.33-3.42 (2H,
m),3.81 (3H, s),4.26-4.34 (1H, m),5.68 (1H, dd), 6.18 (1H, dd), 6.53 (1H, dd), 6.67 (1H, s),
7.04 (1H, td), 7.21 (1H, d), 7.36-7.43 (1H, m), 8.03 (1H, s), 8.08 (1H, s), 8.30 (1H, d), 8.42
(1H, d), 8.73-8.79 (2H, m), 9.41 (1H, s), m/z: ESTMH" 511,16.

IIpumvep 56: N-{4-Metoxcu-2-[8-meTtni-2.8-nuazacnupol3.4]Joxran-2-nial-5-[(4-

nupa3oJi0[1.5-a|nupuanH-3-uInupUMHINH-2-Ua)aMuHo | dpeHUI} Ipon-2-eHaMH/
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PactBop axpunomnxmnopuaa (0,766 min, 0,77 mmons, 1,0 M B CH2Cl2) noGasnsinu mo
KarusiM B TedueHue 10 MuHyT Kk 4-MeTokcu-6-(8-meTmin-2,8-nnaszacnupol 3.4 |okras-2-mn)-N'-(4-
npaszono| 1,5-anupuaus-3-uamupuMHuInH-2-11)0eH3001- 1, 3-1naMuny (ITpomeskyTOUHOE
coequnenne 162, 333 wmr, 0,73 mmonp) B CH2Cl2 (6 mi), kOoTOpOro oxjaxkpaiau B OaHe
nen/CH30H. Cmech 3atem mepememmBaiu B Tedenne 0,5 9, 3arem pasOaBmsumn 10%-HbIM
CH30H B CH2Cla. ITonyuennslii pactBop npomeiBany Hackim. NaHCOs, cymmnu (MgSO4) u
KOHLIEHTpUpOBaU B BakyyMe. B pesynbrate ounctku nocpeacrsom FCC ¢ amonpoBanuem 1-
10% meranonbaOoro ammuaka B CH2Cl2 u mocie pactupanusi ¢ TUATHIIOBBIM 3()UPOM MOy HaIH
yKka3aHHOe B 3aroyiopke coenunenue (193 mr, 52%) B Buje Oe:keBOro TBEPAOro BemecTsa, 'H
SAMP: 1.69 (2H, dt), 2.03-2.08 (2H, m), 2.38 (3H, s), 2.63 (2H, t), 3.65 (2H, d), 3.83 (3H, s),
3.94 (2H, d), 5.68 (1H, dd), 6.19 (1H, dd), 6.25 (1H, s), 6.47 (1H, dd), 7.06 (1H, td), 7.19 (1H,
d), 7.44 (1H, dd), 7.67 (1H, s), 7.98 (1H, s), 8.29 (1H, d), 8.47 (1H, d), 8.75 (1H, s), 8.78 (1H,
d), 9.25 (1H, s); m/z: ESTMH" 511,34,

Ipumep 57: N-(2-{(3R)-3-Iumernaamunonuppoauann-1-ni}-5-{[4-(1 H-unnou-3-

WI)MHPUMHAHH-2-W1]|aMHHO0} -4-MeTOKCH heHH 1 )Ipon-2-eHAM UL

PactBop akpunomnxnopuna (0,604 ma, 1 M B CH2Clz, 0,60 Mmonb) nobaBisiia 1o
Karsim K 4-[(3R)-3-mumMeTHIaMuHOTUPPOTUAUH- 1 -1 |-N-[4-(1 H-uH101-3 -1 ) TUpuMUAINH-2 -
wi]-6-meTokcubenson-1,3-nuamuny (Ilpomexxkyrounoe coequHenue 164, 268 wmr, 0,60
mmodb) B CH2Cl2 (10 mir) u 10 Mt DMA, kotoporo oxnaxaanu 10 -5°C. ITonydeHHyo cMech
nepemernuBay npu -5°C B Teyenue | 4 u 3arem paszdasisuiu CH2Clz (100 mu). [TonydeHHbIiH
pactBop npombiBaju Hackim. NaHCO3 (25 mut), Bomoii (25 mit) U 3aTeM HACBIIIL. paccoyioM (4 X
25 mut), a 3aTeM KOHLIEHTPUPOBAJIU B BakyyMme. B pesynbprate ounctku mocpenctsom FCC ¢
smouposanueM 0-30% CH3OH B CH2Cl2 nony4anu ykazanHoe B 3aroyioBke coenunenue (135
mr, 45%) B Bune 6esxesoro Tepaoro semectsa; 'H SIMP (CDCl3) 1.98 (1H, s), 2.18 (1H, d),
2.94 (1H, s), 3.11 (4H, d), 3.88 (3H, s), 5.73 (1H, d), 6.40 (2H, d), 6.76 (1H, s), 7.17 (1H, d),
7.22-7.24 (1H, m), 7.41-7.46 (1H, m), 7.62 (1H, s), 8.16 (1H, s), 8.39 (1H, d), 8.45 (1H, s), 8.75
(1H, s), 8.86 (1H, s), 9.56 (1H, s); m/z: ES” MH" 498.

IIpumep 58: N-(2-]3-Tumernaamunoaseruaun-1-mil-5-§[4-(1 H-ungoJ-3-

WI)IHPUMHANH-2-WI|aMHHO}-4-MeToKcH e HHT)NPon-2-eHAMH

PactBop akpunomnxnopuna (0,522 mn, 1 M B CH2Clz, 0,52 mmonb) noGasisiiu 1o
KasiM K 4-(3-pumMeTnnamMuHoa3ze THAUH- | -11)-N-[4-(1 H-usnon-3-1n) mMpuUMHIIH-2- 11 | -6-
MeTOKCH-OeH300-1,3-nnamuny (IlpomexkyTouHnoe coenmHenue 166, 224 mr, 0,52 mmoinb) B

CH2Cl2 (10 M) m cmech 3arem mepememmBanu npu -5°C B teuenne 1 4. Cmech 3arem
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pazbasisuin CH2Cl2 (100 mut) u mony4eHHbIH pactBop npombiBasiu Hacki. NaHCOs3 (25 mi),
BONOH (25 MuT) U 3aTeM HACHIII. paccojioM (25 MiI), a 3aTeM KOHIIEHTPUPOBAIH B Bakyyme. B
pesynbrate ourctku nocpenctsoM FCC ¢ amouposanuem 0-30% CH3OH B CH2Cl2 monyvanu
yKa3aHHOE B 3arojioBke coenuHeHue (46 mr, 18%) B Buze 6exkeBOro TBEpAOro BemecTsa; 'H
AMP: 2.09 (6H, d), 3.09 (1H, s), 3.56 (2H, t), 3.85 (3H, s), 3.96 (2H, t), 5.68 (1H, dd), 6.20
(1H, dd), 6.26 (1H, s), 6.50 (1H, dd), 7.14 (2H, dt), 7.18 (1H, t), 7.40-7.46 (1H, m), 7.82 (1H,
s), 7.90 (1H, s), 8.23 (1H, d), 8.31 (1H, d), 8.38 (1H, d), 9.34 (1H, s), 11.76 (1H, s); m/z: ES™
MH" 484

Hpuvep 59: N-(2-[2-IumMeTHJIAMHHOITHI-MeTHIAMHHO]-5-§[4-(1 H-unax01-3-

WI)NUPUMHAHH-2-HJI]|aMuH0}-4-MeToKCH peHnT)npon-2-eHAM U

= NH, | = NH
N - > |
| NN \/\N/ | NN N\/\N/
N)\NH | N/)\NH |
/O

/O

PactBop akpunomnxnopuna (0,584 ma, 1 M B CH2Clz, 0,58 mMmonb) noGaBisiiu 1o
karwisM K N -(2-numerunaMunostin )-N-[4-(1 H-uHm051-3 -1i1) TUPUMUTAH-2- |1 |- 5-MEeTOKCH-
N!-metun6enzon-1,2,4-rpuamuny (IpomesxyTounoe coequnenne 168, 252 mr, 0,58 MMob) B
CH2Cl2 (10 M) u cmech 3arem nepememmnBaiu npu -5°C B teuenne 1 4. Cmech 3arem
pazbasisuin CH2Cl2 (100 mit) 1 mosy4eHHbIH pacTBop nmpombiBasii Hackin. NaHCO3 (25 i),
BONOH (25 MuT) U 3aTeM HACHII. paccojoM (25 M), a 3aTeM KOHLIEHTPUPOBAIH B Bakyyme. B
pesynbrate ourctku nocpenctsom FCC ¢ amouposanuem 0-30% CH3OH B CH2Cl2 monyvanu
yKa3aHHOE B 3arojioBke coenunenue (76 mr, 27%) B Buze 6enoro Teepaoro semectsa; 'H SIMP
(CDCIs) 2.25 (6H, s), 2.27-2.34 (3H, m), 2.69 (3H, s), 2.84-2.94 (2H, m), 3.87 (3H, s), 5.68
(1H, dd), 6.40 (1H, d), 6.48 (1H, dd), 6.78 (1H, s), 7.03 (1H, d), 7.08-7.20 (2H, m), 7.33 (1H,
dd), 7.65 (1H, s), 8.12 (1H, d), 8.26 (1H, d), 8.59 (1H, s), 9.74 (1H, s), 9.97 (1H, s), 10.24 (1H,
s), m/z: ESTMH" 486.

IIpumep 60: N-(4-Metoxcu-5-{[4-(1-MmeTHIANHI0I-3-HJI ) ITHPUMHAHH-2-

wilamuHol-2-[MeTnj-(2-MeTHIAMHHOITHI)AMHHO | heHHT ) Ipon-2-eHAMU
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N = =
o NH | (0] == o NH |
] N 2 Tl N ™
N NH
A _0

PactBop  mpem-OyTun-N-[2-[[S-meTokcu-4-[[4-(1-MeTHIUHAON-3-WT) TUPUMUTUH-2 -
w1 |aMuHO |-2-(Tipon-2-eHOMIaMUHO ) €HIJI |-METUIIAMHHO |3THI |-N-MeTHkapOamarta
(ITpome:xyTounoe coequnenue 170, 321 mr, 0,55 mmons) B CH2Cl2 (10 mur) u TFA (2 mn)
nepeMeInBaiy mpu K.T. B TedeHue 0,5 4 M 3aTeM KOHLEHTPUPOBau B Bakyyme. OcTaTok
pacteopsuiun B 10% CH3OH/CH:Cl,. Tlonyuennsiii pactBop npombiBaiu Hackim. NaHCOs,
cymmmi (MgSOs4) n KOHLIEHTPUPOBAIH B BakyyMe. B pesynbrare ounctku nocpencrsom FCC
¢ amoupoBanuem 0-20% CH30OH B CH2Cl2 u mocne pactupaHus ¢ AMATUIOBBIM 3()HUPOM
noJyyanu ykasaHHoe B 3arosioBke coenuHeHue (110 mr, 41%) B Buzme OnemHO-KENTOro
tBepaoro Bemectsa; 'H AMP: 2.35 (3H, s), 2.58-2.62 (2H, m), 2.71 (3H, s), 2.85-2.89 (2H, m),
3.86 (3H, s), 3.92 (3H, s), 5.74 (1H, dd), 6.28 (1H, dd), 6.59 (1H, dd), 6.99 (1H, s), 7.15 (1H,
t), 7.21-7.27 (2H, m), 7.53 (1H, d), 7.87 (1H, s), 8.24 (1H, d), 8.32 (1H, d), 8.66 (1H, s), 9.16
(1H, s), 10.33 (1H, s); m/z: ES* MH™ 486,55.

IIpomexyrounoe coeaunenue 1: 4-Meroxkcu-6-(1-merui-3.6-qnurnapo-2H-

nupuanH-4-mwia)-N'-(5-meTu-4-nupazo00|1.5-alnupuans-3-nianupumugua-2-ui Yo eH30,1-

1,3-nuamun

Cwmecp N-[2-meTokcu-4-(1-metni-3,6-muruapo-2H-nupuaun-4-mn)-5-aurpodeHun |-5-
MeTui-4-nupasonol 1,5-a|nupunus-3-unnupuMuanH-2-aMruHa (ITpome:xyTOUHOE
coequnenue 2, 279 wmr, 0,59 mmoib), xeneza (198 mr, 3,55 mmons) u NHaCl (22,16 wmr, 0,41
mMMoJb) B 3taHode (10,5 miu) u Bome (3,50 mut) kumsTwiIM ¢ OOpaTHBIM XOJOAMIBHHKOM B
teuerne 0,75 4. 3atem nobapysuu nomonHuTenbHOe KommdectBo NH4Cl (22,16 mr, 0,41
MMOJIb) U skere3a (198 mr, 3,55 MMOJb) U CMeCh KUISITHIN ¢ OOpPAaTHBIM XOJOAMIBHUKOM B
TE€YEeHHUE NOMONHUTENbHBIX 1,5 4. CMmech 3areM oxnaxkpanu, (UIbTPOBAIH U (UIBTPAT
KOHLIEHTPUPOBaJU B BakyyMe. B pesynbrate ounctku nocpeacrsom FCC ¢ smonpoBanuem 2-
10% 7 n. meranompHoro ammuaka B CH2Clz m mocne pacrupanms ¢ THF u mpombiBku
MOJy4EHHOTO TBEPAOTO BELIECTBA IUITHIOBBIM 3(QHPOM MOJIyYadl YKa3aHHOE B 3aroJIOBKE

coenunenue (150 mr, 57%) B BHzie G€K€BOr0 KPHCTAJIMIECKOro TBEPAOro BelecTsa;, 'H SIMP:
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2.30 (3H, s), 2.40 (5H, m), 2.59 (2H, t), 3.01 (2H, d), 3.73 (3H, s), 4.27 (2H, s), 5.71 (1H, s),
6.63 (1H, s), 7.10 (1H, m), 7.35-7.49 (2H, m), 7.83 (1H, s), 8.27 (1H, s), 8.50-8.63 (2H, m),
8.81 (1H, d); m/z: ES* MH" 442,

IIpomexxyrounoe coeaumnenue 2: N-[2-Meroxcu-4-(1-meru-3,6-quruapo-2H-

NHPUANH-4-1J1)-S-HuTpo-pennal-S-mernia-4-nupaszonoll.S-¢|nupuans-3-uanupUMHINH-

2-amun

PactBOp 3-(2-xn0p-5-MeTHNIMUpUMUANH-4-1)upas3onol 1,5-a|mupuanna
(ITpome:xkyTouHoe coennnenne 5, 271 mr, 1,00 MMOJTB), MOHOTHIPATA -TOJIY OJICY TH(OHOBOM
kucnotsl (271 wmr, 1,43 mmons) u 2-merokcu-4-(1-metun-3,6-nurunpo-2 H-nupuaus-4-um)-5-
HutpoanunuHa (Ilpomexkyrounoe coexumnenue 3, 250 mr, 0,95 MMOIIB) KUIISITUIIN C OOpaTHBIM
xononuiapHUKOM B 2-mentanone (12 wmu) mog N2 B Teuenune 30 u. Cmech 3arem
KOHLIEHTPUPOBAJM B Bakyyme U octraTtok pacteopsuii B CH3OH. B pesynbprate oumcTku
MOCPECTBOM HMOHOOOMeHHO# Xpomatorpaduu (kojsonka SCX) ¢ asmoupoBanuem 7 M
METaHOJbHBIM aMMHakoM U mnocie pactupanus ¢ CH3CN nonydanu ykazaHHOE B 3aroJIOBKe
coenunenue (283 mr, 63%) B Buze opankeBoro nopomka. 'H SIMP: 2.28-2.36 (SH, m), 2.44
(3H, s), 2.60 (2H, t), 3.00 (2H, d), 4.00 (3H, d), 5.64 (1H, s), 6.97 (1H, s), 7.13 (1H, m), 7.40
(1H, m), 8.27 (1H, s), 8.39 (1H, s), 8.53 (1H, d), 8.61 (1H, s), 8.83 (1H, d), 8.87 (1H, s);, m/z:
ES"MH 470.

IIpomexyrounoe coeaunenue 3: 2-Meroxcu-4-(1-meruwi-3.6-nuruapo-2H-

MUPUANH-4-1)1)-5-HUTPOAHUJINH

Cwmech 4-Opom-2-metokcu-S-uurpoanmwinHa (IIpomexyrounoe coenunenue 4, 1,112
r, 4,5 mmou), 1-metun-4-(4,4,5,5-retpamerui-1,3,2-nuokcadoponan-2-mun)-3,6-nuruapo-2H-
mupuauHa (1,004 r, 4,50 mmons) u K2CO3 (2,488 1, 18,00 mmonb) nepememuBaiu B 1,4-
nuokcane (20 m) u Boge (5 mur). Cmech mpoxysanu N2 B Teuenue 0,25 4. 3arem nobaBisiu
tetpakuc(tpuderniadochun)nammanuii(0) (0,052 r, 0,05 MMOIB) M CMeCh KHIATHIH C
OOpaTHBIM XOJIOAWJIBHUKOM B TedeHue 2 4. CMech 3aTeM OXJaxaaid, (QHIbTpoBaIU H
(UIBbTPaT KOHLEHTPUPOBAIH B BAKYYME C IOJyUEHHEM BOJHONU CMECH. DTy CMECh PACTBOPSUTH
B EtOAc u Boze u hassl pasnensimn. Bogusiii pactBop sxctparuposanu EtOAc. O6benHeHHbIE
OpraHUYEeCKHe pacTBOPHI 3aTeM ABakabl skcTparuposain 2 M HCI (40 mur). BonHble pacTBOpBI
noamenagnsany 2 M NaxCOs (50 mn) u sxcrparupoanu EtOAc (3 x 40 mut). O0beqMHEHHBIE
opranudeckue pactBopbl cyurmm (MgSOs) m KOHUEHTpupoBanmu B Bakyyme. OcTaTok
pacteopsuin B cMecn CH2Cl2 m 2 H. meraHonmpHOro ammuaka (10:1, 10 mm) m pactBop

¢bunbTpoBaNK Yepe3 HAOMBKY AMOKCHA KpeMHUs. PUIBTPAT KOHLEHTPUPOBAIN B BAKyyMe C
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NOJTy4YeHHEM MacJa, KOTOPOE 3aTeM KPUCTAJUIN30BaIOCh. [locie pacTHpaHus ¢ H30T€KCAHOM U
aaTUIoBbIM ddupom (1:1, S mut) u cOopa NoyUeHHOTO TBEPAOTO BeIecTBa (PUIbTPOBAHUEM
NoJy4aau YykKa3aHHoe B 3arosioBke coenuHenne (1,093 r, 92%) B BHOe KenToro
KPUCTAJLTMYECKOro TBepaoro semmectsa, 'H SIMP: 2.23 (2H, dd), 2.27 (3H, s), 2.53 (2H, t), 2.93
(2H, d), 3.87 (3H, s), 5.27 (2H, s), 5.42-5.53 (1H, m), 6.65 (1H, s), 7.23 (1H, s), m/z: ES* MH"
264.

IIpoMeskyTouHOE coennHeHue 4: 4-bpomM-2-MeTOKCH-S-HUTPOAHHUJIHH

85%-HyI0 CEpHYIO0 KHCJIOTY IMOJyYalld MyTeM OCTOPOKHOTO nodaByieHus 98%-HOM
cepHoii kucnotsl (13 M) ko nbay (2 r). Hurpar ryanuausa (1,221 r, 10,00 Mmosp) nobasnsiinu
NOpUUAMHU B TeueHHe neproaa spemern 10 munyT K oxnaxaeHHon (0-5°C) cmecu 4-6pom-2-
metokcuanunusa (2,020 r, 10 mmoub) B 85%-Hoit cepHoii kucnore (15,68 mi, 250,00 MmmoIb).
[MonyuenHyto TemHoO-ronyOyro cMmech nepementnBanu npu 0-5°C B Teuenue 0,75 4 u 3arem
BJIMBAJIM OY€Hb MEJJICHHO B XOPOILO NepeMemannyo cmech 50%-noro Bogd. NaOH (40 mn) u
abaa (120 r). OpankeBbli 0caiok codupaan GUIBTPOBAHUEM, TPOMBIBAIN BOAOH (4 X 50 M)
U CYUIMJIM Ha BO3QyXe. OTOT MaTrepual pacTBOpPsUIM B AuMATHIOBOM 3dupe (100 mi) u
¢unerpoBanu uyepes HaOMBKY aumokcuaa kpemHusi. IlonydeHHsI pacTBOp pasdaBisiin
M30T€KCAHOM M OYHINAIN TOCPEICTBOM BBINAPHONW KPUCTAJIM3ALUKN M3 CMECH AUITUIIOBBIM
3¢up/U30reKcan ¢ Mojy4eHneM yKa3aHHOTO B 3arojioBke coenunenus (1,821 r, 74%) B Bune
OpaHKEBOro KPUCTALTMYECKOro TBepaoro emectsa; H IMP: 3.90 (3H, s), 5.52 (2H, s), 7.14
(1H, s), 7.32 (1H, s).

IIpoMeRyTOYHOE coeAMHeHHue S: 3-(2-Xa0op-5-MeTHIANMPUMHUANH-4-

wa)aupazonoll.5-alnupuann

K2COs (10,60 r, 76,68 MMoJIb) TIpH K.T. 1OOABJISUTH K cMecH 4-[(£)-2-0yTokcuaTeHu |-
2-xnop-S-mernnmupumunrnaa (Ilpomexkyrounoe coequnenue 6, 6,95 r, 30,67 mMMmonb) u
Hognna 1-amuuHommpunuams (9,19 r, 41,40 mmons) B DMF (40 mu). [TonyueHHY®O TEMHO-
royyOyr0 CyCIEeH3HIO MEPEMEIINBAJIH MTPH K.T. B TEUEHHE 3 CYTOK (OHA MPH 5TOM CTAHOBUJIACH
riy0OKOro KpacHoro 1sera) u 3arem HarpeBasu npu 110°C B Teuenue 3 u. Cmech 3arem
oxjaxnamu, pasdasmsuin EtOAc (100 mi) rumoc Hebombmoe komudectBo CH2Clz. Drot
pactBop mpombiBaiu Bonoi (100 mir) u BoxHbIi pactBop skcTparuposanun EtOAc (100 m).
OO0pennHeHHbIE OPraHUYEeCKHE PACTBOPHI MPOMBIBAIH BOOMH (4 X 100 MIT) M HACKIL. PACCOIOM
(50 M), cymmmu (MgSOs4) u koHIeHTpupoBaiu B Bakyyme. Ocratok pacteopsin B THF (100
i) U (uiabTpoBamu yepe3 HabuBky 30 T AMOKCHAA KPEMHHS. DMIOMPOBAHHBIA PACTBOP

KOHLIEHTpUpoBaM B Bakyyme u octatok npombiBasiu CH30H mpu -70°C ¢ monyuenunem
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YKa3aHHOTO B 3arojioBke coenuHeHus (2,223 r, 30%) B Buage OeKeBOro KPHCTALTHYECKOTO
TBepaoro semectsa; 'H AMP: 2.53 (3H, s), 7.22 (1H, m), 7.64 (1H, m), 8.53-8.59 (2H, m),
8.70 (1H, s), 8.90 (1H, d); m/z: ES" MH" 245.

IIpoMeKyTOYHOE coeHEeHHEe 6: 4-](E)-2-byroxcuyTenun]-2-xaop-5-

METHWINNHPHUMHUAHNH

Huanerokcunamiaanii (0,482 r, 2,15 mmonb) noxg N2 moOaBiisyin OTHOH MOpIHEH K
cmecu 1-(Bunmnokcu)Oyrana (11,91 mn, 92,02 mmons), 2,4-nuxnop-S-MetwnupuMuansa (S T,

30,67 wmmonp) u TpmwdTHiamMuHa (4,51 wmi, 32,21 MMOnb) B J€ra3upOBAaHHOM

noyuyTuneHraukosae 200 (25 mu). Ionydennyro cmech nepemernsanu npu 80°C B reuenue 18
gy, CMmech 3aTeM OXJIQXIald M SKCTParupoBaJid AMSTWIOBBIM 3dupom (3 x 75 ™).
OObenuneHHble opranndeckue pactsopsl cymmiu (MgSOs), pasbasmsiau renranom (115 m)
U (uibTpoBaIM 4epe3 HAOMBKY 75 T' IMOKCHUAA KPEMHHs C JJIIOMPOBAHHEM CMechbio 2:1
IVSTUIIOBBINA 3(up/renTaHbl ¢ MOJyYeHUEM YKAa3aHHOTO B 3arojioBke coenuHenus (8,62 ,
124%) B BHE XKENTOTO MAC]a, KOTOPOE MCIOL30BaM 0e3 MOMOMHUTEeNbHOH ouncTky; 'H
SMP: 0.92 (3H, t), 1.35-1.43 (2H, m), 1.60-1.71 (2H, m), 2.17 (3H, d), 4.06 (2H, t), 5.93 (1H,
d), 7.90 (1H, d), 8.33 (1H, d); m/z: EST MH" 226.

Tlpomesxkyrounoe coeauHenue 7: N'-[5-Xiop-4-(1H-ungo-3-uja)nupuMuauH-2-

wia]-4-meTorcu-6-(1-metTui-3.6-nuruapo-2 H-nupuaua-4-ua)oensoa-1.3-1uamMmun

NaOH (2 M, 1,488 mu, 2,98 Mmoub) mpu K.T. Iog N2 100OaBNIsJIH OIHOM MOPIHEH K
cvecu N'-{4-[1-(6enzoncyabdoHIT)MHIO0-3 -1 |-S-XTOpTUPUMUIANH-2-1J1 } -4-MeTOKCH-6-(1-
MeTUII-3,6-muruapo-2H-mupuana-4-un)oenson-1,3-muamuna (IlpomexkyTouHOE CoeqUHEHHE
8, 283 wr, 0,47 mmons) B CH30H (6 mu). IlonyuyeHHbIH pacTBOp MEpEeMEUINMBAIU TPU
KUTSTYEHUN ¢ OOpaTHBIM XOJOAWIBHUKOM B TeueHue 0,5 4. 3areM noOaBisuid CyXOH Jien U
NOJYYeHHYI0 CMECh KOHIIEHTPHPOBa M B BakyyMme. [lonyueHHBIH OCTaTOK pacTHpalid CO
cmecbro CH2Clo/CH30H (4:1, 20 mun), punmerpoBanu U pUiIbTpaT KOHLIEHTPUPOBAIU B BAKYYMe
¢ monydyeHueMm ocrarka. B pesynbrare ounctku nocpencrsom FCC ¢ smounposanuem 2-10%
meraHospHOro ammuaka B CH2Clz monmyuanu ykazaHHoe B 3arosioBke coeamneHue (102 wr,
47%) B Buze GnenHo-xentoro nopomka;, 'H AIMP: 2.30 (3H, s), 2.41 (2H, s), 2.60 (2H, t), 3.02
(2H, d), 3.70 (3H, s), 4.27 (2H, s), 5.73 (1H, s), 6.65 (1H, s), 7.08 (1H, t), 7.17-7.23 (1H, m),
7.26 (1H, s), 7.48 (1H, d), 8.18 (1H, s), 8.38 (1H, s), 8.41 (1H, d), 8.49 (1H, s), 11.85 (1H, s);
m/z: EST MH" 460.
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Ipome:xxyrounoe coenunenune 8: N'-{4-[1-(ben3o.icyibdoHna)unao-3-uia]-5-

XJOPIUPHMHINH-2-H1-4-MeToKCH-6-(1-MeTn1-3,6-nurnapo-2 H-nupuann-4-u)oeHnso.i-

1,3-nuamun

Cwmech  4-[1-(6enzoncyapdonrmn)uHnon-3-mi|-S-xmop-N-[2-meTokcu-4-(1-metwn-3,6-
IUruApo-2H-nupuanH-4-ui)-S5-HuTpopeHnI | THpUMUANH-2-aMIHA (ITpomesxkyTOUHOE
coequnenue 9, 349 wmr, 0,47 mmoib), xkenesa (157 wmr, 2,82 mmoins) u NH4Cl (17,60 mr, 0,33
MMOJIb) B 3TaHoue (9 Mi1) 1 Bozie (3 MJI) KUTISITHIIN ¢ OOpaTHBIM XOJOAMIBHUKOM B TedueHue 1,5
4. CMech OXJIaKIaiu U KOHLUEHTpupoBasiu B Bakyyme. 3ateM noOasimsuiu CH2Clz (20 mi) u
CH;0OH (2 mi) m cMech mepeMelIMBaJId B TEUEHHE 5 MHUHYT U 3aTeM (UIBTPOBAIH.
Oprannueckuii pacTBop mnpombiBaiu paccosnoM, cymuin (MgSO4) UM KOHUEHTPpUPOBAIU B
BaKyyMe C IOJTy YeHHEM YKa3aHHOTO B 3aroyioBke coequHeHus (396 mr, 140%) B Bune 3eneHoi

TIEHBI, KOTOPYO HUCIIOJIB30BaM O€3 NOMOMHUTENLHOM ourcTku. m/z: EST MH' 601.

[12-meTokcu-4-(1-meTnj-3,6-qauruapo-2H-nupuann-4-mi)-S-uuTpopeHnn| nupumMuaus-2-

AMHUH

Cwmech 1-(6enzoncynbdonni)-3-(2,5-1uxI0pTUPUMHIIUH-4- 11 )MHI0J1a

(ITpome:xxyTounoe coeamnenue 10, 384 wmr, 0,95 wmmonb), MOHOrHApaTa H-

TOJNY OJICY I OHOBOM KUCIOTHI (271 mr, 1,43 MMoub) u 2-MeTOKCH-4-(1-MeTu-3,6-TUruapo-
2H-mupunnn-4-un)-5-aurpoanmnuna (Ilpomexyrounoe coenunenue 3, 250 mr, 0,95 MmoIb)
KUTSITHJIN ¢ OOPATHBIM XOJIONUIBHUKOM B 2-ieHTanosie (12 mi) mox N2 B TedeHue 24 4. 3atem
N00aBISIM  TOTIOJIHUTENbHOE KOJIMYECTBO MOHOTHIPATA #1-TOJYOJICYJIB(OHOBONH KHCJIOTHI
(0,090 r, 0,48 MMOJb) M CMECh KHUISITHJIN C OOpPaTHBIM XOJOOWIBHUKOM B TEYCHHE
JOMOJHUTENBHBIX 6 4. CMeCh 3aTeM KOHLEHTPUPOBAJIM B BaKyyMe U MOJYYEHHBIH OCTaTOK
pacteopsuin B cmecu CH2Cla, CH3OH u EtOAc (10 min, 3 Mot u 3 mu). DTOT pactBOp
KOHLIEHTPUPOBAJIM B BaKyyMe Ha JAMOKCHAE KpEeMHUs. B pe3yibrare OUHMCTKH MOCPEICTBOM
FCC c¢ amoupoBanmem 4-10% CH30H B CH:Cl2 monydanu yka3aHHOE B 3arojiOBKe
coemunenue (415 mr, 56%) B Bune xenroii nensl; 'H SIMP: 2.29 (1.95H, s), 2.52 (0.7H, m),
2.73 (2.6H, s), 3.18 (1.4H, m), 3.57 (2H, s), 3.96 (3H, s), 5.68 (1H, s), 7.00 (1H, s), 7.11 (1.3H,
d), 7.26 (1H, m), 7.44 (1H, m), 7.49 (1.3H, d), 7.64 (2H, t), 7.73 (1H, m), 8.01 (1H, d), 8.07-
8.15 (2H, m), 8.19 (1H, d), 8.64 (2H, d), 8.70 (1H, s), 8.97 (1H, s); (crekTp MpenCTaBIAETCS
JEMOHCTPHUPYIOIIUM CMECh POTAMEPOB, UYTO MPOUCTEKAET B CHIIy OTPAHHUYEHHOTO BPALICHHS

cBsi3ell BHyTpU MonekyJibl) m/z: ES"MH™ 631.
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IIpomesxkyTouHOE coeIMHEHHE 10: 1-(ben3oJcyiabdonni)-3-(2.5-

HI/IX.]'[ODHI/IDI/IMI/I}.II/IH-4-I/IJ’[)I/IHHOJ'I

mpem-bytokcun vHatpus (529 mr, 5,50 Mmmonb) npu k.T. nox N2 100aBIIsAIN TOPLUUSAMHI
B T€UYEHHUE MEPHUO/Ia BpEMEHH 2 MUHYThI K cMecH 3-(2,5-auxIop-nmupuMuanH-4-mn)- 1 H-unnona
(ITpome:xyTounoe coenunenue 11, 1,321 r, 5,0 mmonb) u 6enzoncynbpormnnxiopuna (0,645
w1, 5,00 mmoinb) B DMF (30 mu). ITony4eHHbIH pacTBOp NepeMeIInBaIi IpHy K.T. B TeueHue 1
4. JloOaBnanu MONOJIHUTENBbHOE KONMUECTBO OeH3oicyib(onmmxmopuna (0,064 mm, 0,50
MMOJIb) U mpem-0yTokcuna Hatpus (0,053 1, 0,055 MMOIB) U CMeCh IepeMeII BN MPH K.T.
B T€UeHMEe NONOJIHUTENbHBIX 0,25 4. Peaknuro racunu nocpeactsom nobasnenuss CH3OH (6
MJT) 1 HEUTpaM3oBaiu myteM nodasienus nejuiet Teepaoro CO2 10 JOCTHKEHUS] BETUIUHbI
pH, paBHoii 7. PacTBOpuTEND 3aTEM YAANSAIM B BAKYYME U ITOJIy4€HHBIH OCTATOK PACTBOPSJIH B
CH2Cl2 (100 mut). Drot pactBop ¢unbTpoBanu uepe3 HaObuBky 20 I THOKCHIA KPEMHHS U
AJIFOMPOBAITH PACTBOPOM pa3baBiieHHOTo n3orekcana (50 mit). TOT pacTBOP KOHLEHTPUPOBAIH
B BaKyyMe C nosiyueHrueMm oobema 70 M1 1 3aTeM oxJiaskaanu. [1onyueHHbIi KpUCTAITHIeCKUI
ocanok cobupanu GuIbTpoBaHHEM, MpoMbiBau cMechio uzorekcan/CH2Cly (4:1, 50 mn) u
CYIIMJIN MOCPEACTBOM aCIUPALMHU C TOJyYeHHEM YKa3aHHOTO B 3arojioBke coenuHeHus (923
mr, 46%) B BuAe HEe COBCeM O€Noro KPHUCTAJUTMUECKOTO TBEPAOTO BEINECTBA, KOTOPOE
HCTIONb30BaNN Oe3 nanpHeiinrei ouncrky, 'H SIMP: 7.39-7.53 (2H, m), 7.64 (2H, t), 7.75 (1H,
t), 8.04 (1H, d), 8.11-8.17 (2H, m), 8.28 (1H, d), 8.79 (1H, s), 9.00 (1H, s); m/z: ES* MH" 404.

TIpomexyrounoe coequnenue 11: 3-(2.5-nuxaopnupumvuaun-4-mui)-1H-uunoa

CHsMgBr (3,2 M B 2-metunrerparuapodypane, 3,37 mu, 10,79 mmonb) npu 0°C
nobaBsH 1Mo KaruisiM B TedeHue 10 MuHyT Kk pactBopy uanoda (1,28 r, 10,79 mmous) 8 THF
(6 mu). PactBop 3arem mepemeumBanu npu 0-2°C B Teuenwe 0,5 4. 3aremM mo KarusiM
nobasnsim 2,4,5-rpuxiopnupumuand (1 T, 5,40 MMOJIB), YTO IPUBEJIO K MOJY YEHHIO JKEJITOTO
pactBopa. JlensHyro GaHIO ynajsiiy, 3aT€M PacTBOpP MEpEeMEINNBAIH NPU K.T. B Te4eHHe 1 4,
noJstydasi KpacHblii pactBop. Cmech HarpeBaiu 1o 60°C u 3arem nepememunBanu npu 60°C B
tedeHue 1,5 4. CMech 3aTeM OXJIXKIAIH 10 K.T. U 10 KaIUIM JOOABJISUTH YKCYCHYIO KHCIIOTY
(634 wmkn, 11,06 mmomnb). Jobasmsim Bomy (9,90 mm) m THF (2 wmu), 3atrem cmech
nepememuBaid B TedeHue 20 muHyT npu 60°C, monydas aByx¢assblii pactsop. Ciou
pa3fensii U K OpPraHu4ecKOMy pacTBOpy noOaBisuu rentaH (11 mut), 4TO TMPHBOAMIO K
KPUCTAJUTM3AMA TBEPAOrO BeELIeCTBAa. 1BepHoe BeleCTBO coOupain (UIBTPOBAHHEM,
NPOMBIBAJIA Te€NTaHOM (2 MII) M CYLIMJIM B BaKyyMHOHW MEYU C TMOJYYCHHEM yKa3aHHOTO B

3aronoske coexunenus (1,015 r, 66%) B Bume *keaToro Teepaoro semecrsa; 'H SAMP: 7.24-
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7.32 (2H, m), 7.55-7.58 (1H, m), 8.52-8.55 (1H, m), 8.71-8.73 (2H, m), 12.24 (1H, s); m/z: ES*
MH" 264, 266.

TIpomexyrounoe coeaunenue 12 : N'-[4-(1 H-Uupo0J1-3-11)-5-MeTHINMPUMHANH-2-

wil-4-meTokcH-6-(4-meTnanunepazu-1-min)oenson-1,3-rzuamMmun

Cmech 4-(1H-nanon-3-un)-N-[2-meTokcu-4-(4-metunnunepasus- 1 -ui)-5-
HUTpoeHmn|-S-mermnnupumuant-2-amusa (Ilpomexkyrounoe coequnenne 13, 157 mr, 0,33
mmoib), xkenesa (111 mr, 1,99 mmonp) 1 NH4Cl (12,41 mr, 0,23 MMOJIb) KUTISITHIIA ¢ OOPaTHBIM
XOJIOAMJIBHUKOM B 3TaHouse (6 M) u Boae (2 mu) B TeueHne 2 4. CMech 3aTeM OXJIAXKIAIU U
KOHLIEHTPUPOBAJIN B BaKyyMe C MOJy4eHHeM rycTtoil cycrnensun. 3arem nodasisuiu CH2Cla
(100 mm) m CH30H (10 min) u cmech nepememuBany B TeueHue 0,25 4, 3aTeM QUIBTPOBAIHU.
Ocanox Ha ¢unbTpe mpombiBanu CH2Clz (50 mm) u CH3OH (5 mi) u oObenniHeHHbIE
opranuydeckue pactBopbl cyumim (MgSOs) 1 KOHLEHTpUPOBAIM B Bakyyme. B pesyibrare
ounctku nocpenctsoM FCC ¢ smoupoBanuem 1-5% wmeranonbHoro ammmaka B CHa2Cla
NOJTy4aJii YKa3aHHOe B 3arojioBke coeaunenue (113 mr, 77%) B Buzae OieqHO-KENTOM CyXxoi
mnenku;, m/z: ESTMH™ 444,53,

Ilpomexxyrounoe coeamuenue 13: 4-(1H-NUunou-3-ui)-N-[2-meToxcu-4-(4-

MeTuJnunepasuH-1-ma)-S-uurpodenn]-S-MeTHINHPUMHINH-2-AMHH

Cwmecp 2-meTokcu-4-(4-mermnnunepasus-1-mn)-S-uutpoanmwinia (IlpomesxkyTounoe
coenuHenue 14, 204 mr, 0,77 MMOJIb), MOHOTHAPATA /1-TOJIY OJICY IL)OHOBOM KHCIOTHI (291 wmr,
1,53 wmmonp) u  3-(2-xnop-S-merwnnupumunui-4-mwn)-1H-unnona  (Ilpomexyrounoe
coenuHenue 17, 192 mr, 0,77 mmonp) Harpesanu nipu 120°C B 2-nenranone (15 mi) B TeueHne
24 4, nmony4ast TeMHO-KOPUYHEBYIO CycrieH3u0. CMech 3aTeM KOHIIEHTPUPOBAJM B BAKYyMe U
nosyueHHsli octatok pacrsopsiau B cMecu CH2Clz u CH30H (50 mut 1 5 MiT) 1 3TOT pacTBop
KOHLIEHTPUPOBAJIM HA JUOKCHUIE KPEMHHUS B BakyyMme. B pe3ynbrare OUHMCTKH MOCPEICTBOM
FCC ¢ smounpoBanuem 1-5% wmeranonpHOoro ammuaka B CH2Cla momywanu ykasaHHOE B
saronoske coenunenue (157 mr, 43%) B Bune oparxeBoi cmonbr, n/z: EST MH™ 474,24,

IIpomexyrounoe coeauHenue 14: 2-Metokcu-4-(4-mernanunepasun-1-mia)-5-

HUTPOAHHUJJIHH

mpem-byTun-N-[2-meTokcu-4-(4-metmnmunepasus- 1 -uin)-S-uurpodennn|kapdamar
(ITpome:xyTounoe coenunenue 15, 1,4 r, 3,82 mmons) pacteopsuiu B CH2Cl2 (20 M) u 3atem
nobasmsimm TFA (5 wmim). Cmece mepememmBaiu B TeYeHME 2 9 NPH K.T. U 3aTeM
KOHLIEHTpUpoBaU B BakyyMe. [lonydenHsiii ocraTtok pacteopsuin B CH30OH, abcopOuposanu

Ha xonoHke SCX, npomeiBanu CH30H u snroupoBanu MeTaHOJIbHBIM aMMuakoMm. ®paxiuuy,
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KOTOpBIE COAEPIKATU MPOAYKT, OOBEANHSIM W KOHLEHTPUPOBAIH. B pesyibrare O4MCTKH
nocpencrsoM FCC ¢ smonposanuem 1,5% 7 H. meranonbHoro ammuaka B CH2Clz monmyuanu
ykazaHHoe B 3arosioBke coeamHenue (0,6 r, 59%) B BHUAEe OpaHIKEBOrO Macjia, KOTOpOe
KpHCTaJIU30Banock npu crosuuu; 'H SIMP: 2.22 (3H, s), 2.39-2.47 (4H, m), 2.87-2.97 (4H,
m), 3.88 (3H, s), 4.99 (2H, s), 6.72 (1H, s), 7.20 (1H, s); m/z: ES" MH" 267,5.

IIpoMekKyTOYHOE coearHeHHe 15: mpem-o0vTua-N-[2-meroxcu-4-(4-

MeTUINHIEePa3uH-1-u1)-S-uuTpodenua|kapbamar

2-Metokcu-4-(4-metunnunepasus- 1 -ui)-5-HUTpoOEH30HHY 1O KHUCJIOTY
(ITpome:xyTouHoe coequHenue 16, 1,5 r, 508 MMonp) CycneHIUpOBanIu B CMECH mpem-
oyranoma (20 M) u DIPEA (1,318 w™mn, 7,62 wmmonp) U 3aTreM  100aBJisuU
mupenmndocpopunazun (1,642 mn, 7,62 mmonb). CMmech 3aTeM KHISITHIN C OOpPaTHBIM
XOJIOAWJIBHUKOM B TeueHue 2 4. CMech 3aTeM OXJIaKAAJIU U KOHLIEHTPUPOBAIU B BaKyyMe.
ITonyuennsiit ocraTok pactBopsiiu B EtOAc, npombiBanu Hacei. NaHCO3, cymrmnu (Na2SOs)
U KOHLIEHTPUPOBAIU B BakyyMe. B pesynbrate ounctku nocpencrsom FCC ¢ amonpoBanuem
2% 7 H. metanospHOTO ammuaka B CH2Cl monyyanu ykazanHoe B 3aroyioBke coenunenue (1,45
r, 78%) B BHJIe OPAHKEBOTO Macja KOTOPOE KPUCTAIN30Banoch pu crosauu;, 'H AMP: 1.45
(9H, s), 2.23 (3H, s), 2.41-2.49 (4H, m), 2.99-3.07 (4H, m), 3.92 (3H, s), 6.74 (1H, s), 8.24-
8.32 (2H, m); m/z: ES" MH" 367,3.

TIpomexyrounoe coeauHenue 16: 2-Meroxcu-4-(4-meruanunepasun-1-mia)-5-

HUTPOOECH30HHAS KHCJI0TA

I-Merunmunepasus (0,962 mi, 8,67 MMOIIb) TOOABIISIIN K CYyCIEH3UU 2-MeTOKCH-4,5-
auHUTPOoOEH30iHOH KucnoTsl (2,0 1, 8,26 Mmods) B Boge (5 mut). Cmech Harpesaiu npu S0°C
B TeueHue 1,5 4, 3atem npu 75°C B Teuenue 3 4. J{obaBisiu nonoaHUTENbHO 0,5 SKBUBaJIEHTa
I-MeTunmunepasuHa W CMeCh HarpeBajd B TedeHHe HOuM. (CMech 3aTeM OCTaBJISUIH
OXJIAXKIAThCSI W BbICTaMBaThCs. OOpa30OBBIBATIOCH KPUCTAJUIMYECKOE TBEPAOE BEIIECTBO,
KOTOpoe coOupann (UIBTPOBAHHUEM, NMPOMBIBAIM BOAOW M 3aT€M CYIIWJIM Ha (UIbTpE C
NOJy4YeHHEM YKa3aHHOTO B 3arojioBke coemamHeHust (1,87 1, 77%) B BHOE KENTOro
KPHCTAJINYeCKOro Teepaoro semectsa; 'H SIMP: 2.25 (3H, s), 2.45-2.49 (4H, m), 3.13-3.21
(4H, m), 3.93 (3H, s), 6.63 (1H, s), 8.32 (1H, s), m/z: ES" MH" 296,5.

IIpomexxyrounoe coeaxuuHenue 17: 3-(2-Xuaop-S-mernanupumuaun-4-uia)-1H-

HHI0JI
CHsMgBr (3,2 M B 2-metunrerparuapodypane, 3,76 mu, 12,02 mmons) npu 0°C

nobaBnsM 1Mo KaruisiM B TedeHue 10 MuHyT K pactBopy uanona (1,42 r, 12,02 mmouns) 8 THF
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(4,9 mi). Pacteop 3arem nepememmBanu npu 0-2°C B Teuenue 0,5 4. 3areM K pacTBOpY IO
KaIusiM 100aBIsi pacTBop 2,4-guxnop-S-metunnupumuauia (1 r, 6,01 mmons) B THF (3 mo).
JlensHyro OaHIO 3aTeM yOalsiid, 3aTEM PacTBOP NMEPEMEIINBAIN NIPU K.T. B TeueHHe | 4, 3aTeM
npu 60°C B Teyenue 21 4. Bee eme npu 60°C o kammsim 100aBisuin yKCycHy10 kucioty (708

mka, 1232 wmmonp), 3atem Boay (10 wmu). IlonmydeHnyro aAByx(asHYI CyCIEH3UIO

nepememmuBau npu 60°C B teuenme 0,5 u. IlomydeHHOe TBEpmOe BELIECTBO COOUpau
¢uapTpOBaHNEM, MPOMBIBAIN BOAOW (5 MJI) M CYIIMJIM B BAaKyYMHOH MeUd C TMOJy4YEeHUEM
YKa3aHHOTO B 3arojioBke coenuHenus (805 mr, 50%) B Bume 6e10ro TBepAOro BemecTsa; 'H
AMP: 2.49 (3H, s), 7.20-7.28 (2H, m), 7.52-7.55 (1H, m), 8.20 (1H, d), 8.48 (1H, d), 8.51-8.54
(1H, m), 12.10 (1H, s); m/z: ES" MH" 244.

Ilpomexxyrounoe coeaunenue 18: N-(5-Xuop-4-nupaszo.o]l.5-a]lnupuaun-3-

HInUpPUMUANH-2-11)-4-[(3R)-3-nuveTHIaMuHOIUPPOIUANH-1-11]-6-MeTOKCHOEH30J1-

1.3-auamuH

Cmech  S-xnop-N-{4-[(3R)-3-nuMeTnIaMUHOTUPPONUANH- | -1IT]|-2-METOKCH-5-HUTPO-
¢ennn }-4-nupasonol 1,5-a|mupuanH-3-ninupuMuIuH-2-aMUHA (ITpomeskyTouHOE
coequnenue 19, 145 mr, 0,28 mmoun), xkene3a (95 mr, 1,71 mmons) u NH4Cl (11,4 wmr, 0,21
MMOJIb) KHUIISITHIINA ¢ 0OpaTHBIM XOJIOAMIBHUKOM B 3TaHoJie (6 M) U Boze (2 mi1) B TedeHue 1,5
4. CMeCh 3aTeM OXJIaXKIaJIH M KOHLIEHTPUPOBAIH B BaKyyMe. [1oJTyueHHbII OCTATOK paCTHPaIH
B Teuenue 15 munyT, ucnonb3ys 10% CH3OH B CH2Cl2 (15 mi), u cmMechb 3aTeM QHIIBTPOBAIIH.
Ocrartku cHoBa pactupajy, ucnojn3ys 10% CH3OH B CH2Cl2 (15 M), u cmech GunbTpoBaiu.
OObbenuHeHHble PUIIBTPATHI MPOMBIBATIH pacconoMm, cymuin (Na2SO4) 1 KOHIEHTPUPOBAIH B
Bakyyme. B pesyibrare ouncrtku nocpeacrsoM FCC ¢ amoupoBanuem 2% 7 H. METaHOJBHOTO
ammuaka B CH2Cl2 monywanu ykasanHoe B 3arosioBke coenmuenue (112 wmr, 82%) B BHze
xenToit cmonbr, 'H SIMP: (CDCls) 1.83-1.96 (1H, m), 2.08-2.23 (1H, m), 2.30 (6H, s), 2.82-
292 (1H, m), 2.99-3.13 (2H, m), 3.17-3.28 (2H, m), 3.65 (2H, s), 3.84 (3H, s), 6.72 (1H, s),
6.96 (1H, td), 7.38 (1H, ddd), 7.52 (1H, s), 7.90 (1H, s), 8.36 (1H, s), 8.55-8.60 (1H, m), 8.65
(1H, dd), 8.94 (1H, s); m/z: EST MH" 479,5.

IIpoMekyTOYHOE coeHeHHe 19: 5-Xgaop-N-[4-[(3R)-3-

AUMETUJIAMHHONUPPOJIHANH-1-n1]-2-MeToKcH-S-uuTpodeHn]-4-nupa3oao[1,S-

alnupuanH-3-uJInUPUMHAANH-2-aMUH

Hurunpoxnopun (3R)-N,N-pumerunnupponunus-3-amuda (90 wmr, 0,48 mmonb)
nobaBmsM K CycneH3un  S-xjop-N-(4-¢pTop-2-meTokcu-S-aHurpodenmn)-4-nmupaszono| 1,5-

almupuaus-3-unmmupuMuane-2-amuHa  (Ilpome:kyrounoe coegunenue 20, 200 wmr, 0,48
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mmodb) 1 DIPEA (0,250 mu, 1,45 mmons) B DMA (3 mi). D1y cMmech Harpesanu nipu 140°C B
YCJIOBUSIX MUKPOBOJTHOBOTO m3nydenus B TeueHue 0,5 4. Cmech 3atem pazdasnsimn CH3OH u
abcopOuposanmu Ha kosonke SCX, mpomeiBasiu CH3OH u smounpoBanu 1:1 MeTaHOJBHOTO
amvuaka B CHa2Cla. @pakuun, comeprkamue MpoayKT, OObEANHAIN U KOHLEHTPUPOBAIN B
BakyyMme. B pesynbrare ounctku nocpeacrsom FCC ¢ amouposanueM 1,5% 7 H. METaHOJIBHOTO
amvmuaka B CH2Cla monmywanu ykasanHoe B 3arosioBke coenmunenue (149 mr, 61%) B Bune
opamxkesoii nensr, 'H SIMP: 1.76-1.89 (1H, m), 2.14-2.25 (7H, m), 2.69-2.84 (1H, m), 3.12-
3.27 (3H, m), 3.41-3.53 (1H, m), 3.89 (3H, s), 6.56 (1H, s), 7.13 (1H, td), 7.26-7.38 (1H, m),
8.06 (1H, s), 8.40-8.43 (2H, m), 8.73 (1H, s), 8.85 (1H, d), 8.95 (1H, s); m/z: ES"MH" 509,5.

IIpome:xxyTounoe coenunenue 20: S-Xuop-N-(4-dpTop-2-MeTOKCH-S-HUTPOdEeHHT)-

4-tupazoo|l.5-al-nupuanu-3-uwInupUMHIAHH-2-aMHH

Cwmech 3-(2,5-guxnopnupuMmuauH-4-mwn)nupasono| 1,5-a|nupununa (Ilpomeskyrounoe
coequnenue 21, 1,4 r, 5,28 mmoib), 4-prop-2-meTokcu-5-autpoanmnnsa (IlpomexyTounoe
coequnenue 23, 1,032 r, 5,55 MMoup) 1 MOHOTHApATa 1-TOJy OJICY Ib(HOHOBOH KuCoThI (1,105
r, 5,81 mmonb) Harpeanu npu 125°C B 2-nenranone (40 mi) B Teyenue 18 u. Cmech 3aTem
OXJIUKAAIM U TBEPAOE BELIeCTBO coOupanu GuabTpoBaHueM. TBepaoe BemecTBO MPOMBIBAIN
CH30H u nuyTHinoBbM 3(QUPOM U 3aTe€M CYLIMIH Ha (QUIBTPE C MOJyYEeHHUEM YKA3aHHOTO B
3arosnoske coenunenus (1,73 T, 79%) B Bume xkenroro nopomka, 'H SIMP: 3.98 (3H, s), 7.16
(1H, td), 7.33-7.48 (2H, m), 8.49 (1H, d), 8.53 (1H, d), 8.66 (1H, d), 8.86 (1H, d), 8.90 (1H, s),
8.96 (1H, s).

Ilpome:xxkyTouHoe coeannenue 21: 3-(2.5-/IluxjgopnupumuauH-4-uia)nupa3onofl,S-

alnupuauH
K2COs3 (20,82 1, 150,65 mmons) u KOH (16,91 1, 301,31 MMoJb) nipu K.T. 10OaBIISIIH

OITHOM nopuuei K cMecHu (£)-4-(2-OyTOKCHBHHMI)-2, S-TUXJIOPIIUPUMUAHHA
(ITpome:xyTouHoe coenmHenue 22, 74,46 r, 301,31 mmounb) u Hoguna 1-aMUHONUPUAMHUS
(66,91, 301,31 mmouie) 8 DMSO (1,415 7). Cmech nepeMeriBaiy npy K.T. B TeueHue 1,5 4 u
3areM mipu 90°C B Teuenue 4 u. Ilocne oxmaxkaeHus cMmechb pasdamisuiu Bomou (5 ) u
nepememuBay B Tederue 0,5 u. [TonydeHHOe TBEpIOE BELIECTBO COOMpaIH (PIIbTpOBAHUEM
u ripombiBau Bono# (5 ). B pesyabrate ounctku nocpencrsom FCC ¢ samouposanuem 0-20%
EtOAc B CH2Cl2 m mocne pacTupaHusi ¢ OUSTHIOBBIM 3(PUPOM TONyYadd yKa3aHHOE B
3aronoske coenunenue (16,2 r, 20%) B Buae TBEPIOTro BelecTsa kKpeMoBoro nsera; 'H AMP:
7.29 (1H, td), 7.74 (1H, ddd), 8.58 (1H, dt), 8.82 (1H, s), 8.98 (1H, dt), 9.10 (1H, s). m/z: ES™,
MH" 264,89.
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IIpoMeKyTOYHOE coearHeHHue 22 : 4-1(E)-2-ByrokcuyTenual-2.5-

AUXJIOPIHPUMHUANH

Herasuposannbiil 1,4-guokcan (600 mux) mox N2 nobasmsum k aunerary najutaaus(ll)
(4,80 1, 21,37 mmonb). 3ateMm mo0aBisud H-Oy THIBUHIUIOBBINA 3dup (275 mu, 2,137 monb),
2.4,5-rpuxnopmupumuans (200 r, 1,069 mons) u DIPEA (194 wmn, 1,122 monb). Cmech
Harpesanu 10 80°C B Teuenue 22,5 4 u 3areM oxnaxkaanu a0 30°C. 3atem nobaBisun anerar
nawtagus (2,40 r, 10,68 mmons), H-OyTrnBuHMIOBbIH 3¢up (138 mu, 1,068 mons) u DIPEA
(97 mn, 561 mmonb). Cmech 3atem HarpeBanu 10 80°C B TedeHue 4 4 U 3aTe€M OCTaBISUIIU
OXJIAKAATHCS A0 K.T. B TeueHue Hourn. CMech 3aTeM no0aBIisuiH K Boze (2 1) u 3areM 100aBJIsiiu
Hachll. paccon (2 y). @a3pl pa3nessyii U BOAHBIH PacTBOP SKCTPArUPOBAIH METUII-Mpent-
OyTuinoseM 3¢upom (2 x 1 11). OObenuHEHHBIE OPraHUYECKUE PACTBOPBI IPOMBIBAIN BOJOM C
HOJTyYeHHEM SMYJIbCUH, KOTOPYIO He pasznensiin. Bee BMmecte GunbTpoBanu u 1Be ¢as3bl 3aTeM
pazgensnn. Opranndeckuii pactsop cyurmwid (MgSOs4) U KOHIEHTPUPOBAIH C MOJyUYEeHUEM
KopruHeBoro macia (240 r). DTor MaTepuan AEIMIM HAa ABE MAPTUU U KAKAYIO OYHINAIH
nocpenctsoM FCC ¢ anmronposannem 0-100% rentana 8 CH2Clz ¢ monyueHnem yka3aHHOTO B
3aronoske coenunenus (130 r, 49%) B Buze xenrtoro Macna,'H IMP: 0.89-0.97 (3H, t), 1.33-
1.45 (2H, m), 1.62-1.72 (2H, m), 4.13 (2H, t), 6.08 (1H, d), 8.06 (1H, d), 8.64 (1H, s);, m/z: ES*
MH" 247,41.

TIpomexkyTouHoe coenunenue 23 : 4-DOrop-2-MeTOKCH-S-HUTPOAHUJIUH

2

4-Otop-2-metokcuanwimH (2,4 1, 17,00 MMmomp) mo0aBisiM  MOPLUMSMH K
koHueHTpupoBaHHoH H2SO4 (15 mut), koTopyro oxnakaanu B OaHe Jien/Boja, U IIie B mporecce
nobasneHust Temneparypy noxanepxusanu Hwke 15°C. Cmech mepeMemmBaig 10 TeX IOD,
TIIOKa HE PacTBOPSIIOCH BCE TBEPIIOE BEIECTBO, KOTOpoe oOpaszoBanocs. IloprmsiMu nobasisinn
KNOs3 (0,815 m, 17,00 Mmmodb) Tak, 4ToOBI TEMIepaTy pa noaaepskusanacek Huxke 10°C. Cmech
nepeMeIInBaIy B TeUeHNe HOYM U 3aTeM BIMBAJIN B CMeCh Jiei/Bona. Cmech mopmenadnBanm
koHUeHTpupoBaHHbIM NH4OH. TlonydeHHOE TBEpIOE BEIIECTBO OTPMIBTPOBBIBAIH U 3aTEM
pactBopsuin B CH2Cl2, mpombiBamu Bomod, cymmian (NaxSOs) W KOHIEHTPHPOBAIM Ha
auokcune kpemHusi. B pesynbrate ounctku mnocpenctsom FCC c amouposanuem 50-0%
rentaia B CH2Cl2 nmonyvanu ykasanHoe B 3arojioBke coenuHenue (2,450 r, 77%) B Bune

KeJITOro KPUCTAJIINYecKoro Teepaoro semectsa; 'H IMP: 3.91 (3H, s), 5.21 (2H, s), 7.03 (1H,
d), 7.35 (1H, d); m/z: ES" MH" 187 4.
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IIpomexxyrounoe coeauHenue 24: N-(5-Xugop-4-nupasoqao|l.5-alnupuann-3-

HINHPHAMHARH-2-1]1 )-4-(3-1uMeTHIAMHHOA3eTHAHH- 1 -11)-6-MeToKCcHOeH30.1-1,3-

AMAMMH

Cwmecp 5-xmop-N-[4-(3-nuMeTnnaMruHOa3eTHINH- | -1iT)-2-MeTOKCH-5-HUTpOod eHm |-4-
npazono| 1,5-anupunun-3-unmupumunus-2-amuHa (IlpomeskyTounoe coennHenue 25, 265
mr, 0,54 mmonb), skene3a (179 mr, 3,21 mmons) u NH4Cl (20,05 mr, 0,37 MMOJIb) KHITATUIIH C
00paTHBIM XOJIOMWJIBHUKOM B 3Ta”one (6 mu) u Boze (2 mu) B TeyeHue 1 4. HeounineHHbIiH
MPOAYKT OYHINATH OCPEICTBOM HOHOOOMEHHOM XpoMarorpaduu, UCIOb3y st KOJIOHKY SCX.
LleneBoll OpOAYKT 3JIOMPOBAIM M3 KOJOHKH, UCHONB3Yyss 7 M METaHOJbHBI aMMHAK, U
COOTBETCTBYIOLIME (PpaKIMK KOHLEHTPHPOBAIU B BaKyyMe C IOJyUY€HHEM YKa3aHHOTO B
3arojiopke coenuHeHus (235 mr, 94%) B Bume JKeNTOrO TBEPIOrO BELIECTBA, KOTOPOE
ncnonb30Banu 6e3 nanbHelieii ouncrku;, 'H IMP: 2.13 (6H, s), 3.07 (1H, s), 3.50 (2H, t), 3.66
(3H, s), 4.00 (3H, t), 4.05 (2H, s), 6.28 (1H, 5), 6.79 (1H, s), 7.10 (1H, t), 7.3-7.39 (1H, m), 8.33
(1H, s), 8.37 (1H, s), 8.80 (1H, d), 8.93 (1H, s); m/z: EST MH" 465,25.

Ilpomexxyrounoe coeaunenue 25: 5-Xugop-N-[4-(3-auMerHaaMuHOA3eTHAUH-1-

W1)-2-MeTOKCH-S-uuTpodenn]-4-nupa30.0[1,5-a|nupuanH-3-wINHPUMHIANMH-2-AMUH

DIPEA (0,341 mn, 1,96 Mmmoub) nobaBisuin k cMecH S-xyop-N-(4-¢hTop-2-MeToKCH-5-
HutTpodenmn)-4-(mupazono[ 1,5-a|nupuaun-3-un)nupumuann-2-amuaa  (IlpomekyTouHoe
coenqunenue 20, 254 wmr, 0,61 mMMonb) U guruapoxuopuna N,N-muMeTuna3eTHInH-3-aMuHa
(ITpome:xyTouHoe coexumnenue 26, 106 mr, 0,61 mmons) B DMA (4 Mi1) u cMech HarpeBaju
no 100°C B Teuenne 0,5 u. 3arem n00aBIs/IM JOMOJHUTEIBHOE KOJIMYECTBO N, N-
aMMeTHIa3eTuanH-3-amuHa (35 mr, 0,19 mmonb) u cmech HarpeBanu npu 100°C B TeueHue
JOTOJIHUTENbHBIX 2 4 W 3aTeM OCTaB/sUIM NpU K.T. B TedeHue Houu. CMech OYHINAIU
HEMOCPEACTBEHHO TOCPEICTBOM MOHOOOMEHHOH Xpomartorpaduu, UCrob3yst KoIoHKy SCX.
LleneBoli OpOAYKT 3JIOMPOBAIM M3 KOJOHKH, UCHONB3yss 7 M METaHOJbHbIA aMMHAK, U
KOHLIEHTPUPOBAJIM B BaKyyMe Ha AMOKCHUIE KpeMHus. B pe3ynbpTare OUMCTKH MOCPENCTBOM
FCC ¢ amouposannem 0-4% 7 H. meraHoabpHOTrO ammuaka B CH2Clz monyuanu ykasanHoe B
3aronioBke coenuuenue (310 mr, 102%) B Bume OpaHKEBOrO TBEPIOIO BEIIECTBA, KOTOPOE
HCTIONb30BaNM Oe3 nanbHeimeli ounctky, 'H AMP: 2.14 (6H, s), 3.08-3.18 (1H, m), 3.76 (2H,
dd), 3.89 (3H, s), 4.02-4.11 (2H, m), 6.28 (1H, s), 7.12 (1H, td), 7.30-7.39 (1H, m), 8.12 (1H,
s), 8.37 (1H, br s), 8.42 (1H, s), 8.68 (1H, s), 8.83 (1H, d), 8.94 (1H, d); m/z: EST MH" 495,56.

IIpomexxyTouHoe coeauuenue 26: couan ruapoxjgopua N.N-TuMeTHIA3eTHAUH-3-

AMHUH
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HCI B nusTnnosom s¢pupe (200 M) MeasieHHO 100ABIISIIA K PACTBOPY Mpemn-0y THi-3-
IVMeTHI-aMIHOa3eTHANH- | -kapOokcunata (Ilpomexyrounoe coenuHenue 27, 62 1, 031
MOJIb) B A3THIIOBOM 3¢upe (100 M) 1 cMech nepeMeninBaiu B TedeHne 40 MUHYT IPHU K.T.
CwMmech 3aTeM KOHLEHTPUPOBAJIM B BaKyyMe H TOJYYEHHOE TBEPAOE BEIECTBO IMPOMBIBAIU
IVSTUIIOBBIM 3(HUPOM C MOy UeHHEM YKa3aHHOM B 3arojioBke coiu (50 r, 119%) B Bune 6enoro
TBEPIOrO BEIIECTBA, KOTOPOE UCOb30BaMM 0e3 nanbHelimeli ounctku; 'H SAMP: 2.66 (6H, s),
4.00-4.05 (2H, m), 4.24-4.28 (m, 1H), 4.34-4.38 (m, 2H).

IIpoMe:kyTOUHOE coeauHeHHe 27: mpem-byTHia-3-IHMeTHJIAMHHOA3ETHAHH-1-

KApOOKCHIAT

K pactBopy N,N-numerunazeruaun-3-amuna (Ilpome:xxyrounoe coequnenue 28, 100
r, 1,0 Mosib) u TpusTHNaMuHa (487 mu, 3,5 mosb) B CH2Cl2 (500 M) mpu 0°C nobasnsiau mpem-
Oy Tun-(2-meTunnponan-2-mn)okcukapobonmnkapbonar (326 r, 1,5 monp). Cmech 3arem
nepeMennBaId npu K.T. B TedeHue 5 4. Cmech 3aTeM mpombiBaiu Bomxoit (4 x 500 mun) u
opranuueckuii pactsop cyumnu (Na2SO4) u KOHLIEHTpUpOBaNu B Bakyyme. B pesynbrare
ounctku nocpencrsoM FCC nonyuanu ykasaHHOe B 3arojioBke coenuHenue (62 r, 31%).

Ilpomexxyrounoe coenunenue 28: N, N-/lumerniiazeruans-3-aMuH

1-Xnopatunkapbonoxjopunar (118 r, 0,83 wmonp) nobaBnsiim k pactBopy 1-

6ensrunpun-N, N-numetunazeruaun-3-amuHa (Ilpomesxkyrounoe coeamnenne 29, 200 r, 0,75
(]

MOJib) B nuxyopaTane (1 J1) u cMech KUMATWIM ¢ 0OpaTHbIM XojonuiabHukoM mipu 100°C B
TedyeHue 2 4. CMech 3aTeM KOHLIEHTPUPOBAJIM B BAKYYME U MOy YeHHBIH OCTATOK PACTBOPSLIH
B CH30H (1 1) 1 3Ty cMeCh KUIATHIIN ¢ 00paTHBIM XOJOaUIbHUKOM mpu 90°C B TeueHue 2 4.
Cmech 3aTeM KOHLIEHTPUPOBAIIHU C TTOJIyYE€HHEM YKa3aHHOTO B 3ar0OJIOBKE COSTMHEHHsI, KOTOPOe
UCTIOIb30BAJIHM Ha CEAYIOIEeN cTaauu Oe3 najbHeHIed OYUCTKY.

IIpomexyrounoe coenunenue 29: 1-bensruapua-N.N-TuMeTHIa3eTHANH-3-AMUH

Bonnbiit mumernnamus (1 1, 33%) nobasisum k pacteopy (1-OeH3ruapunazeTuinH-3-
wn)Merancyibdonata (Ilpomexyrounoe coenunenue 30, 260 r, 0,82 monp) B CH3CN (1 m)
CMeChb KHUIITHIIN ¢ 00paTHbIM XojoamwibHUKOM npu 100°C B Teyenune Hounm. Cmech 3areM
OXJIAXKIIAJIM M PAaCTBOPHTENb YAASIIH B BakyyMe. CMech pacnpenessiiin Mexay Bonoit (300 mur)
u CH2Cl2 (300 mut) u ciou pasnensuta. Boguyro ¢dasy skcrparuposaiun CH2Clz (3 x 500 mu).
OO6venunenHble opranudeckue pactBopbl cymmian (NazSO4) U KOHLIEHTPUPOBAIH B BaKyyMe.
B pesynbrare ounctku nocpencrsom FCC nosyyanu ykazaHHOE B 3aroyioBke coequnenwe (200

r, 92%) B BUI€ KOPUIHEBOTO TBEPIOTO BELIECTBA.
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IIpoMeKyTOYHOE coearHeHHue 30: (1-ben3ruapua3eTHauH-3-1)

MeETAHCYAb(oHAT

PactBop metancynbpormmxiopuna (115 r, 1,01 mons) B CH2Cl2 (500 mur) mpu 0°C
no0aBmsAIM MO KarmusiM K pactBopy  1-Oensrmmpunasernaus-3-ona (IIpomesxyrounoe
coenuHenue 31, 200 r, 0,84 monb) u TpusTunamuza (119 r, 1,17 mmons) 8 CH2Cl2 (2 1) u
cmech nepememnBaiu npu 0°C B Teuenue 1 4. Peakimro racwimm nobaBiieHHEM BOIHOTO
NaHCOs3. ®a3bl pazgensanu u BoaHblil pactBop skcrparupoBanu CH2Cla (3 x 500 mum).
OO6penunenHsle opranndeckue pacTBopsl cyurmy (Na2SO4) 1 KOHLIEHTPUPOBAIN B BAKyyMe €
NOJTy4YeHHEM YKa3aHHOTrO B 3arojiopke coemuHeHus (260 r, 98%) B Buae Oenoro TBepaoro
BELLECTBA.

IIpomexkyrounoe coenunenue 31: 1-bensruapuiazeTnanH-3-0J1

DIPEA (129 r, 1 monab) npu 0°C mobaisuin k pactBopy 1-(OeH3rHapuiIaMuHo)-3-
xjopnpomnan-2-oia (Ilpome:xxyrounoe coennnenne 32, 276 r, 1 monp) B 3TaHone (2 1), 3aTeM
CMEeCh KUISITWIM € OOpaTHbIM XoJoauiabHUKOM mpu 90°C B Teuenue Houn. CMmech 3aTeM
KOHLIEHTPUPOBAJIM B BaKyyMe C IOJyYeHHEM YKa3aHHOTO B 3arojioBke coenuueHus (179 r,
75%) xoTOpOE MOTJIO OBITh NMEPEKPUCTATUTN30BAHO U3 ALIETOHA U METPOJICHHOro 3dupa.

TIpomexyrounoe coequnenue 32: 1-(benzruapuaamuno)-3-xJ10pnponaH-2-0J1

2-(Xnopmetrun)okcupan (92 r, 1 monp) npu 0°C moOaBisuid MO KaruisiM K PacTBOPY
mudennia-meranamuna (183 1, 1 monb) B CH30H (1 1), 3aTemM cMech nepeMermBaiiy npH K.T.
B TeueHHne HOouu. CMech 3aTeM KOHLEHTPHPOBAIU B BaKyyMe C IMOJYYEHHEM YKa3aHHOTO B
3aronioBke coemnuHenust (201 r, 73%), KOTOpOe WCIOJB30BAIU HA CIENyromei craguu Oe3
JanbHENIIe OYUCTKH.

Mpomexvrounoe coexunenne 33:  N-(5-Xjop-4-nupazo.io[1.5-a]nupuaun-3-

wanupuMuauH-2-wi)-N -(2-niuMeTnaaMuH0ITHI)-5-MeTokcH-N -meTn16enso-1,2.4-

TPUHAMUH

PactBop NH4Cl (45 wmr, 0,85 mmone) B Bozme (10 mur) moGaBisiii OQHOW MOPIHEH K
nepememuBaeMoil cmecu N-(5-xnop-4-nmpaszono| 1,5-a|nupunus-3-uamupuMuguH-2-mn)-N'-
(2-mUMETHIAMHHOSTHIT)-2-METOKCH-NN ~-MeTHII-5-HUTPOOeH3011- 1 ,4-nnaMiHa
(ITpome:xyTounoe coequnenune 34, 600 mr, 1,21 mmonb) u xenesa (405 mr, 7,24 MMonb) B
starone (30 mu). [Tonyuennyto cmech nepemernuanu npu 105°C B Teuenue 3 4. Cmeck 3ateM
KOHLIEHTPUPOBAJIM B BAKyyMe€ U MMOJyUYeHHbIH ocTaTok cMemmnBain ¢ DMF (10 mu) u ounimanu
MOCPEICTBOM HOHOOOMEHHOH xpomaTorpaduu, ucnomip3ys kojonky SCX. LleneBoil mpoaykT

SJFOUPOBAN M3 KOJIOHKH, ucronb3yst 0,35 M meranonbHbiii ammuak B CH2Clz, u yncteie
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(dpakuuy KOHLUEHTPUPOBAIHN B BaKyyMe C IMOJyUYE€HHEM YKa3aHHOTO B 3arOJIOBKE COCIMHEHUS
(530 wmr, 94%) B BUzE KOpuuHEBOH cmoJbl, 'H SIMP: 2.16 (6H, d), 2.38 (2H, t), 2.66 3H, d),
292 (2H, t), 3.66 (3H, s), 4.60 (2H, s), 6.78 (1H, s), 6.92 (1H, s), 7.12 (1H, t), 7.27-7.4 (1H,
m), 8.38 (1H, s), 8.43 (1H, d), 8.49 (1H, s), 8.83 (1H, d), 8.95 (1H, s); m/z: ES" MH" 467.

IIpomexyrounoe coeauHenne 34: N-(5-Xuop-4-nupasonao|l.5-a|lnupuann-3-

WINUPUMUANH-2-11)-/N"-(2-1UM e THIAMHUHO0ITHI )-2-MeTOKCH-N-MeTHJI-5-HUTPOOEH30J1-

1.4-nuamun

N,N,N'-Tpumerunstunenaunamus (0,188 mu, 1,45 Mmmonb) 1o6aBisam k cMecu 5-XJop-
N-(4-¢prop-2-merokcu-S-aurpodernn)-4-nupasono| 1,5-a|mupunns-3-unnupumMuinH-2-
amuHa (IIpomexyTounoe coequnenne 20, 500 mr, 1,21 mmons) u DIPEA (0,250 mu, 1,45
MMoJb) B DMA (5 mir) u cmeck Harpesasu nipu 140°C B yCIIOBUAX MUKPOBOJHOBOT'O U3JTy Y€HUS
B TeueHue 0,5 4. Cmechb 3arem pasbasmsin CH30H u abcopOuposanu Ha konoHke SCX.
Kononky npomeiBaiun CH30H u smouposanu cmeceio 1:1 meranonsroro ammuaka B CHaCla.
CootBercTByromue (pakiuy KOHLEHTPUPOBAIN B BaKyyMe€ C IOJYYEHHEM YKa3aHHOTO B
3arojioBke coenuHenusi (624 mr, 104%) B BUAE OpPaHKEBOrO TBEPAOTrO BELIECTBA, KOTOPOE
HCTIONb30BaNN Oe3 manbHelmeit ounctky; 'H SIMP: 2.17 (6H, d), 2.89 (3H, d), 3.87-3.93 (3H,
m), 6.84 (1H, s), 7.14 (1H, td), 7.31-7.38 (1H, m), 8.15 (1H, s), 8.39 (1H, d), 8.44 (1H, d), 8.69
(1H, s), 8.85 (1H, d), 8.95 (1H, s); m/z: ES” MH" 497.

IIpomexxkyTouHOE coeIMHEHHUE 33: 4-[(3aR.6aR)-5-Metun-2,3.3a2.4,6,6a-

regcaruaponuppool3.2-clnuppoa-1-ual-N-(5-xa0p-4-nupazoo|1.5-alnupuann-3-

HJINHPUMHAHH-2-11 )-6-MeToOKCHOeH30.1-1,.3-1HaMHuH

Cwmecy N-[4-[(3aR,6aR)-5-metun-2,3,3a,4,6,6a-rekcarugponupposo|3,2-c|nuppo-1-
wi|-2-mMeTokcH-S-HuTpodenn|-5-xnop-4-nupazonol 1,5-a|nupuans-3-mimupumMuanH-2-
amuHa (IIpomexyTounoe coenuHenue 36, 155 mr, 0,30 mmosb), xxenesa (100 mr, 1,79 mmonb)
u NH4Cl (11,2 mr, 0,21 mmonb) B 3tanone (12 min) u Boge (4 MIJI) KUISITWIH C OOpaTHBIM
XOJIOAMJIBHIKOM B TedeHne 2 4. CMech 3aTeM OXJIKAAIN U (PIIIbTPOBAHN Yepe3 AeKAIUT (THIT
JIMAaTOMOBOM 3eMJI) M (PrIbTpaT KOHLEHTPUPOBAIU B BaKyyMe C TOJyUY€HHUEM KOPHUYHEBOU
cmonbl. B pesynbrate ounctku nocpencrsoMm FCC ¢ amroupoBanuem 0-5% 7 H. METaHOJNIBHOTO
amvmuaka B CH2Cla monmyuanu ykasanHoe B 3arosioBke coenmnenue (105 mr, 72%) B Buze
cmoier, 'H IMP: (CDCI3) 1.76-1.80 (1H, m), 2.03-2.20 (2H, m), 2.28 (3H, s), 2.48 (1H, dd),
2.59-2.63 (2H, m), 2.76-2.98 (2H, m), 3.46 (1H, dt), 3.78 (2H, s), 3.84 (3H, s), 4.07-4.10 (1H,
m), 6.73 (1H, s), 6.94 (1H, td), 7.36 (1H, ddd), 7.51 (1H, s), 7.86 (1H, s), 8.35 (1H, s), 8.54
(1H, d), 8.65 (1H, d), 8.93 (1H, s); m/z: ES MH" 491,29.
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IIpomexxyrounoe coeauenue 36 : N-{4-](3aR.6aR)-5-Merni-2.3.3a2.4.6,6a-

reKcaruAponuppo.ao|3,2-c|-nuppoa-1-uial-2-meTokcH-S-HUTpOoheHUI} -S-XJ10p-4-

nupa3onao-|1.5-alnupuany-3-wi-nMpUMHINH-2-AMHUH

(3aR,6aR)-5-Mertun-2,3,3a,4,6,6a-rexcaruapo-1 H-nupposo[3,2-cnuppon
(ITpome:xyTounoe coenmnenue 37, 91 mr, 0,72 mMmonb) nobaBisim K cMecH S-xyop-N-(4-
¢dTop-2-meTokcu-S-uurpodennn)-4-nupaszono| 1,5-a|nmupuaus-3 -uamupuMUINH-2-aMUHA
(ITpome:xyTounoe coequnenue 20, 250 mr, 0,60 mmosnb) u DIPEA (0,334 mut, 1,93 Mmmorb) B
2,2, 2-rpudropstanone (3 mi) u cmech HarpeBanu npu 140°C B yCIOBUSAX MHUKPOBOJHOBOIO
u3nydyeHuss B tedeHue 0,5 1. Cmech 3areM abOcopOupoBajM Ha IUOKCHUAE KpeMHHsA. B
pesyabrate ounctku nocpeacrsoM FCC ¢ amoupoanuem 2% 7 H. METaHOJIBHOTO aMMHAKa B
CH:Cl2 nonyuanu maTepuali, KOTOPbI KOHIIEHTPUPOBAJH B BakyyMme u pactBopsuid B CH30H.
IMony4ennslit pactBop abcopOupoBanu Ha kosoHke SCX u konmonky npombiBamun CH3OH,
3aTeM OJIOUpOBaJM 7 H. METaHOJNbHbIM ammuakoMm. CooTBercTBylOmue (ppakimm
KOHLIEHTPUPOBAJIN B BaKyyMe C NOJYy4EeHHUEM YKa3aHHOIrO B 3arosioBke coenuHeHus (155 wr,
49%) B BUJIE OPAHKEBOTO/KPACHOTO CMOJIUCTOrO TBepaoro Bemectsa; 'H AMP: (CDCI3) 1.89
(1H, dd), 2.04-2.19 (1H, m), 2.24 (3H, s), 2.30-2.39 (1H, m), 2.40-2.57 (2H, m), 2.68 (1H, t),
2.98-3.11 (1H, m), 3.23 (1H, t), 3.51-3.63 (1H, m), 3.97 (3H, s), 4.36-4.48 (1H, m), 6.46 (1H,
s), 6.90-7.02 (1H, m), 7.31-7.43 (2H, m), 8.38 (1H, s), 8.48 (1H, dd), 8.53-8.57 (1H, m), 8.82
(1H, s), 8.93 (1H, s), m/z: ES* MH" 521 ,45.

TIpomexyrounoe coexunenue 37 : (3aR.6aR)-5-mernn-2.3.3a.4.6.6a-rekcarnapo-

1H-niuppo.io]3.4-b]-nuppoa

[Manmanuit Ha yriepone (10 r) mox N2 nobasnsiiu k pactBopy (3aR,6aR)-5-metui-1-
[(1R)-1-penmmdTin|-2,3,3a,4,6,6a-rekcaruaponuppono[3,2-clmuppona  (Ilpome:xkyTounoe
coenuHenue 38, 20 r, 0,087 monb) B 3Tanone (500 mu). [TonyyeHHYO CMECh THIPUPOBAIIH MIPU
70°C/45 ¢yuT-cuna Ha kB. A0oiM B TeueHue 24 4. CMmech 3aTeM (UIBTPOBATH U (DUIBTPAT
KOHLIEHTPUPOBAJIN B BaKyyMe C IMOJIyY€HHEM yKa3aHHOro B 3aroyioBke coepmuenus (10.9 r,
99%) B BUzE TBepaoro BemecTsa; 'H IMP: 1.59-1.66 (1H, m), 1.86-1.95 (1H, m), 2.18 (s, 3H),
2.28-2.34 (2H, m), 2.46-2.47 (1H, m), 2.73 (2H, d), 3.00 (2H, m), 3.90 (2H, m).

Ilpome:xxyTounoe coennnenue 38: (3aR.6aR)-S-Merun-1-[(1R)-1-pennayTmil-

2.3.3a.4.6.6a-rexcaruaponuppo.Jiol3.2-clnuppo.a

37%-nb1ii BonHBIH Qopmanbaerun (1,6 1) mpu k.T. nobassH K pactBopy (3aR,6ak)-1-
[(1R)-1-penmmyTin|-3,3a,4,5,6,6a-rekcarunpo-2H-muppono| 3,2-c|nuppona

(ITpome:xyTounoe coenmHenue 39, 108 r, 0,5 mons) 8 HCOOH (800 mur), 3aTem cmech
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nepememnBanu npu 70-80°C B Teuenue 2 u. Cmech 3arem oxjaaxpganu po 0°C u
nogmenaynBaiu  TBepabiM NaOH no pH mnpubnusmrensHo 13. OTy cmech 3atem
skctparuposamn CHaCl2 (2 x 2 i1). O0bennHeHHbIE OpraHMYECKUE PACTBOPBI KOHIIEHTPUPOBAIH
B BakyyMe. B pesynbrare ounctku nocpenctsom FCC ¢ amonpoBanuem rpagueHToM ot 2:1 1o
1:10 rexcans/EtOAc monmyuanu ykasaHHOe B 3arojioBke coenuHenue (80 r, 70%) B Bune
kpacHoro macna, 'H IMP: (CDCls) 1.36 (3H, d), 1.65 (1H, m), 1.85 (1H, m), 2.22 (3H, m),
232 (3H, s), 2.54 (1H, m), 2.68 (2H, m), 2.83 (1H, m), 3.10 (1H, m), 3.40 (1H, m), 7.21-7.33
(5H, m).

IlpomexxyTouHoe coenuHenue 39: (3aR.6aR)-1-[(1R)-1-dbenunmdTHal-3.3a.4.5,6.6a-

rexkcaruapo-2H-nuppo.o[3,.2-clnuppoa
PactBop stwn-(3ak,6ak)-1-[(1R)-1-benmnsTun]-2,3,3a,4,6,6a-

rekcaruaponuppono|3,2-c]-nuppon-5-kapbokcunara (IIpomexyrounoe coenunenue 40, 300
r, 1,04 monb) B koHueHTpupoBaHHoi HCI (4 51, 37%) kunaTiiu ¢ 0OpaTHbIM XOJIOIUIBHIKOM
B TeueHne Houn. Cmech 3arem oxnaxkaanu 10 0°C u skcrparuposanu CHaClz (1 n1x 2). BonHbii
pacTBOp moBoamiHu A0 BenuuuHbl pH, paBHoi 12-13, ucnons3ys NaOH (TBepaoe BemecTso).
OObenuHeHHblE OpPraHMYEeCKHe pacTBOPbl NpOMbIBaIHM pacconoM, cymmmu (NaxSOs) u
KOHLIEHTPUPOBAJIMA B BaKyyMe C MOJyY€HUEM YKa3aHHOTO B 3aroyioBke coemuHenus (150 r,
67%) B BHIIe TEMHOI'O MaclJia, KOTOPOE MCIIOJIb30BAJIM Ha CIIEAYIOIe cTanuu 0e3 faibHenIeH
OYHCTKH.

Ilpome:xxyTounoe  coequnenue  40: IDrua-(3aR.6aR)-1-[(1R)-1-bennmTial-

2.3.3a.4.6.6a-rekcaruapo-nmuppo.iol3.2-clnuppoa-5-kapooxcuaat

Cwmech sT-N-(2-0kco3Trn )-N-npon-2-eHuskapoamara (ITpomeskyToUuHOE
coenuHenue 41, 466 r, 2,7 monp) u 2-{[(1R)-1-beHUIITHI|aMUHO } YKCYCHOW KHCJIOTBI
(ITpome:xyTouHoe coenunenne 43A, 490 r, 2,7 Moib) B TONyoIIe (4 1) KUIISTHIIA C OOPaTHBIM
XOJIOAWJIbHUKOM B TedeHHe HouH. [lonydeHHyr cMmech (GuibTpoBain U (uibsrpar
KOHLIEHTPUpPOBaJIM B BakyyMme. B pesynbrate ounctku nocpeacrsoM FCC ¢ smoupoBaHneM
cmechro 10:1 6ensnn-EtOAc monyyanu ykasanHoe B 3arojioBke coenunenue (300 r, 38%) B
Buje kpacHoro mMacna, 'H SIMP: (CDCls) 1.10-1.40 (8H, m), 1.55 (1H, m), 1.90 (1H, m), 2.45
(1H, m), 2.77 (1H, m), 3.20-3.65 (SH, m), 4.10-4.20 (2H, m), 7.25-7.38 (SH, m).

IIpomexyrounoe coenuuenue 41: ITuia-N-(2-0xkcodTHa)-N-nIpon-2-eHHJIKAPoaAMAT

PactBop sTHN-N-(2,2-mumerokcustiin)-N-npon-2-enunkapdamara (Ilpome:kyTounoe
coenuHenue 42, 1218 1, 2,79 monp) 8 HCOOH (4,2 n1) kunsaTiim ¢ oOpaTHBIM XOJIOAUIBHUKOM

B TeueHne 0,5 4. 3ateM mist TOro, 4TOOBI MOTACUTh PEAKIIHIO, JOOABIISUTA U3METbYECHHBIH JIe],
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cmech skcrparuposani CHaClz (2 nx 3). OObpenuHeHHbIE OpraHUYECKHE PACTBOPHI IPOMBIBAIIH
Hacei. NaHCOs3 (3 ), cymmmm (Na2SO4) ¥ KOHLEHTPUPOBAJIM B BaKyyMe C TMOJYYEHUEM
YKa3aHHOTO B 3arojioBke coequHenus (480 r, 50%) B Bume xentoro maciaa; 'H AMP: (CDCls)
1.15-1.32 (3H, m), 3.89-4.00 (4H, m), 4.07-4.16 (2H, m), 5.10 (2H, m), 5.73 (1H, m), 9.53 (1H,
S).

IIpomexxyrounoe coenuHenne 42:  Itmia-N-(2.2-auMeToKcHITHI )-N-Ipon-2-

eHHnJIKapoamar

Wsmenbuennsiii KOH (1417 1, 25,3 Moinb) no0aBisuii mOpUHUSAME K PacCTBOPY 3THII-N-
(2,2-numeTokcusTri)kapbamara (Ilpomexyrounoe coequHenue 43, 1123 r, 6,3 monb) B
tostyouie (5 ). 3aTem npu K.T. 100aBIsLIHN XJI0pua OeH3unTprmyTIiI-aMMonHust (14,0 T, 0,06 mosib)
u ajumuiopomun (532 r, 4,4 monp). Cmech 3aTeM NepeMernBaii Ipyu K.T. B TEUEHUE HOYU.
Cmech 3aTteM (QUIBTPOBAIM M PEAKLHOHHYIO CMECh MPOMBIBAIN PACCONOM (2 1), CyIIWIN
(Na2SOs4) 11 KOHLIEHTPUPOBAJIM B BAKyyMe C MOJTyUEHHEM YKa3aHHOTO B 3ar0JIOBKE COSTUHEHUSI
(1218 1, 89%) B Bune *xenroro macaa; 'H AMP: (CDCI3) 1.23 (3H, s), 3.28 (2H, s), 3.36 (6H,
s), 3.92 (2H, d), 4.12 (2H, s), 447 (1H, d), 5.08 (2H, d), 5.73 (1H, s).

IIpomexxyTouHoe coennHenne 43: ITua-N-(2,2-1MMeTOKCHITHI)Kap0amMaT

PactBop NaOH (5784 r, 14,46 monp) B H2O (2 n) noGansim k pactBopy 2,2-

numetokcudTaHamuHa (800 r, 7,6 MoJb) B TONyoJIie (2 J1) ¥ MOJyYEHHY 0 CMECh OXJIAXKAANU 10
0°C, ucrionp3ys nensinyo 6anro. JloGamsmu no karsaMm stunxiaopdopmuar (825 r, 7,6 Mob),
nonaepkuBasi Temmneparypy okojo 10°C. Cmech 3aTemM mepeMelnnBald NMPU K.T. B TECUCHHE
HouH. Da3bl 3aTeM pa3iessuid M BOAHBIA pacTBOp Hackimanu TeepabiM NaCl. Dtor pacTBop
3areM 3kcTparupoBaiau TonayojoM (1,25 nm x 3). OObenuHeHHbIE OpraHUYECKHE PAacTBOPbI
cyurii (Na2SO4) ¥ KOHLIEHTPHPOBAIHM B BaKyyMe C IMOJIyY€HHEM YKa3aHHOTO B 3arOJIOBKE
coenunenus (1,123 xr, 83%) B Buae 6ecupernoro macna; 'H SIMP: (CDCI3) 1.17 (3H, t), 3.14
(2H, s), 3.32 (6H, s), 4.02-4.07 (2H, m), 4.30 (1H, t).

IIpomexyrounoe coeauHenue 43A: 2-{[(1R)-1-PennsndTHIA]aAMHHO}VKCYCHANA

KHCJI0TA

Metun-2-{[(1R)-1-pernmsTmn]amuno janerat (IIpomexxkyTouHoe coexnHeHue 44,
587,0 r, 3,0 MOJIb) KUTISATHIIH C OOpaTHBIM XoyonuiibHIKOM B BogHoM KOH (3,36 1, 0,06 Monb
pacTBopsui B 2,5 1 BOABI) B TeueHHe HOuW. Dasbl 3aTeM pa3lIessii U BOIHBIA PacTBOP
npombiBaid EtOAc (3 x 1 1). OObenHEHHBIE OPraHUYECKUE PACTBOPHI KOHIIEHTPUPOBAIH B

BaKyyMe C TIOJY4YEHHEM YKa3aHHOTO B 3arosioBke coenuHeHus (490 r, 90%) B Bume Oenoro
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TBeproro semectsa;, 'H SIMP: 1.48 (3H, d), 2.89 (1H, d), 3.00 (1H, d), 4.20 (1H, m), 7.37-7.43
(5H, m).

Ilpome:xxyTounoe coennHenue 44: Mermwia-2-{[(1R)-1-pennmdTualamuno} anerar

Metun-2-6pomanerart (621 r, 4,1 Monp) npu K.T. 10OABISUIN N0 KaIwsiM K cMecH (1R)-
1-¢penumsTanamuna (410 r, 3,4 monp) u TpmyTInamuna (377 r, 3,7 monp) B EtOAc (4,5 ).
Cwmecn 3arem niepemernnBaiu mpu 50-60°C B TeueHUe HOUH, 3aTeM OXJaxaaau 10 K.T. CMech
3areM mnpombiBaiu Bogod (800 my) um paccomom (100 wmur), cymumu (NaxSO4) u
KOHLIEHTPUPOBAJIN B BAaKyyMe C IOJIyY€HHEM YKa3aHHOTO B 3aroyioBke coemuHenus (587 T,
90%) B BUze *enToro maciaa; 'H AMP: (CDCls) 1.29 (3H, d), 3.13-3.24 (2H, m), 3.60 (3H,
s), 3.68-3.71 (1H, m), 7.13-7.26 (5H, m).

IIpomexyTouHOe coeaHHeHHE 45: -(5-Xaop-4-nupasoao|l.5-alnupuayn-3-

WINHPUMUAHH-2-11 )-4-MeTOKCH-6-(5-MmeTn1-2,5-nuazacnupol3.4]oxran-2-u)0eH30.1-

1.3-auamuH
Cwmech 5-xnop-N-[2-merokcu-4-(5-metun-2,5-nuazacnupo[3.4 JoktaH-2-mi)-5-
HuTpodenmn|-4-nupazono[ 1,5-a|nupuaus-3 -uinupuMUIH-2-aMHUHA (ITpomesxkyTouHOE

coenunenue 46, 95 mr, 0,18 mMmonb), xene3a (61 mr, 1,09 mmonas) u NH4Cl (7,32 mr, 0,14
MMOJIb) KHITATHIIN ¢ 0OpPaTHBIM XOJOAMIbHUKOM B 3TaHojie (10,5 mut) u Boae (3,5 Mi1) B TeueHne
2 4. CMech oxnaxnanu u punbTposaau uepes auaromosyio semmo (Celite™). @unsrpar
KOHIIEHTPUPOBAJIM B Bakyyme u octatok pactBopsuid B CH2Cl2. DTOT pacTBOp MpOMBIBAJIH
paccosmom, cyurmu (NaxSO4) ¥ KOHLEHTPHPOBAIM B Bakyyme. B pesyibrarte OYHCTKH
nocpencteoM FCC ¢ amoupoBanuem 2-6% 7 H. metaHonbHOrO ammuaka B CH2Clz monyyanu
yKa3aHHOE B 3aronoske coenunenue (30 mr, 34%) B Bune kopuaHeBol cmonbr, m/z: EST MH'
491,5.

IIpoMeRyTOYHOE coeIMHeHUue 46: 5-Xgaop-N-[2-meToxcu-4-(5-mernia-2,5-

auazacnupo|3.4]okran-2-uia)-S-uutTpodennin]-4-nupa3o0[1,.5-a|nupuann-3-

I/IJIHI/IDI/IMI/I}.II/IH-Z-aMI/IH

Cwmecsh conm quruapoxiopun S-metwui-2,5-nuaszactupo|3.4]Jokrana (IlpomexkyTounoe
coenuHenue 47, 400 mr) B cmecu CH30H/Bona abcopbuposanu Ha konorke SCX. KonoHky
npombiBain CH30OH wu smompoBaim METaHOJBbHBIM aMMHAkoM. Dpakuuy, conxepsKaline
NPONYKT, OOBEAMHSIN U KOHIEHTPUPOBAIH (BHUMAaHHE: TPOAYKT siBiIsieTCs jteTyuum). Cmech
5-xn0p-N-(4-pTop-2-MeTokcu-5-aurpodennn)-4-mupaszono| 1,5-a|nupuans-3 -uinmupuMAIH-
2-amuna (IIpome:xyrouHoe coeamnenue 20, 250 wmr, 0,60 wmmonb), S-merun-2,5-

nnaszacrinpo[3.4]Jokrana (91 mr, 0,72 mmons) u DIPEA (0,365 M, 2,11 mmons) 8 DMA (3 M)
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HarpeBajy B YCIOBUSIX MUKPOBOJIHOBOrO u3iydenus npu 140°C B reuenue 0,5 u. Cmech 3aTemM
pazbassin CH30H u abcopOuposanu Ha kononke SCX. Komonky mpomsiBamun CH30H u
smonposaiu cMechio 1:1 meranompHOrO ammuaka 1 CHaCla. @pakuuu, cogeprramue IpoayKT,
O0BEUHSIIN M KOHLIEHTPUPOBAJH C MOJIy YEHHEM TBEPOTO BEIIECTBA. JTO TBEPIOE BEIIECTBO
cycnernupoBanmu B CH3OH, ¢unbTpoBanu, npoMelBagu AUSTUIOBEIM 3(QUPOM H CYLIMIH C
MOJIyY€HUEM YKa3aHHOTO B 3arojioBke coenuHeHust (267 mr, 85%) B Buae KpacHOTO TBEPIOTO
Bemectsa; 'H SIMP: 1.63-1.78 (2H, m), 2-2.12 (2H, m), 2.41 (3H, s), 2.69 (2H, t), 3.77 (2H, d),
3.90 3H, s), 4.13 (2H, d), 6.30 (1H, s), 7.14 (1H, td), 7.34 (1H, t), 8.12 (1H, s), 8.41-8.46 (2H,
m), 8.74 (1H, s), 8.86 (1H, d), 8.96 (1H, s), m/z: EST MH" 521,46.

IIpomMe:kyTouHOe coeauHeHue 47: 5-Merunia-2.5-auazacnupol3.4JoxkraH, coJb

AUTHAPOXJIOPH

4 M pactsop HCl B EtOAc (120 wmu) mnojdydand TOCPEACTBOM H0OaBIIEHHUS
anerwixnopuzaa (34 mi) k pacreopy stanona (28 mi) u EtOAc (58 mut). DToT pacTBop 3arem
nobaBmsm K cMmecu  2-OeH3mn-5-metun-2,5-muasacrupo|3.4]okrana  (IIpomexxyTouHoe
coenuHenue 48, 48 r, 221,89 mmons) u Pd(OH): (34 r, 20% na yrnepone) B 1,5 1 CH30H.
Cwmecp 3atem mnepemeuuBanu npu 30°C mox masnenwem Hz 55 ¢yHT-cuna Ha KB. IIOWM B
teyenue 24 4. Cmech 3aTeM (UIBTPOBAIM W (UIBTPAT KOHLEHTPUPOBAIU B BaKyyMe C
TNoNyYeHueM yKa3aHHOH B 3aronoBke conu (42,7 T, 96%) B Buze sxentoro macna; 'H SIMP: (d*-
meranon) 1.98-2.11 (2H, m), 2.53 (2H, t), 3.02 (3H, s), 3.38 (2H, t), 4.17 (2H, d), 4.68 (2H, d).

IIpomexkyrouHoe coenunenue 48: 2-bensnia-5-mern-2.5-qnuaszacnupol3.4Jokran

Mapadopmanbaerun (70,91 r, 787 mmonb) u TpwsTmiamud (119,5 r, 1,18 mounb)
no0aBJsLN K cMecHu TUTHAPOXJIOpUIA 2-0en3ui-2,5-nuazacnupo[3.4]okraHa
(ITpome:xyTouHoe coequnenue 49, 65 r, 236,2 mmouip) B 1,2-nuxnopatane (700 M) u cmech
nepememuBaiy B Tedenue 1 1 mpu 10°C. 3aTem no0aBisui TpHALIETOKCUOOPOTUAPHU HATPHUS
(110,8 1, 1,18 monp) u cmech nepememnBain B TedeHue 12 4 mpu 15°C. Cmech 3arem
dunasTpoBaiu U ocanok Ha ¢uibtpe mpombiBaau CH2Clz (3 x 500 mu). OOvennHeHHbIE
OpPraHUYECKHE pacTBOPbl mMpoMbBaKM paccosoMm (500 wmu), cymmmm (MgSO4) u
KOHLIEHTPUPOBAJIN B BaKyyMe C IMOJIyY€HHEM yKa3aHHOrO B 3aroyioBke coepmuenus (51,1 T,
94%) B BUAE kenToro macia; 'H AMP: (300 MI'y, CDCI3) 1.75 (2H, m), 2.16 (2H, m), 2.49
(3H, s), 2.64 (2H, d), 3.10 (2H, d), 3.28 (2H, d), 3.66 (2H, s), 7.22-7.62 (5H, m).

IIpoMeKyTOYHOE coeqHHEeHHe 49: JIMruapoxJaopua 2-0eH3n-2,5-

auazacnupol3.4JoxkTana
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4 M pacteop HCI1 B EtOAc (2 1) nobasnsuin x pactBopy mpem-0yTun-2-6eH3uin-2,5-
nnaszacriupol3.4]okran-5-kapookcunara (Ilpomexyrounoe coeamnenue S0, 195 r, 6448
mmoib) B EtOAc (0,5 nm) u cmech nmepemermmBanu B TeyeHue 12 4. IlomyueHHoe TBepmoe
BEIECTBO COOMpay (GUIBTPOBAHUEM U MPOMBIBAIN H1pen-0y THIMETUIIOBBIM 3bupoM (2 1) ¢
MOJIyueHUEeM yKa3aHHOH B 3aroyioBke cojiu (170 1, 96%) B Bume 0eoro TBepaoro BEUIeCTBa,
'H AMP: (d-metanon) 2.04-2.11 (2H, m), 2.41 (2H, t), 3.39 (2H, t), 4.33 (2H, s), 4.81-4.88
(2H, m), 7.49-7.58 (SH, m).

IIpoMekRyTOYHOE coeJHHeHHe 50: mpem-byTHi-2-0eH3una-2,5-

auazacnupol3.4]JoxTan-S-kapookcuiaar

PactBop CBrs (369,5 1, 1,115 monb) B 1 1 CH2Cl2 mpu 0°C nobaBnsian mo KarwisiM K
pacTBOpy mpem-0ytun-2-[(OeH3nnaMuHo )MeT |-2-(TUAPOKCUMETHIT ) TUPPOTUANH- 1 -
kapOokcunara (Ilpomexkyrounoe coequnenue S1, 178.5 r, 555 mmonb) u Tpudpenunpochuna
(292 1, 1,115 monb) B CH2Cl2 (1,8 n1). ITonyueHHy0 cMeCh epeMeInBaIy MPH K.T. B TEUCHUE
2 4, 3aTeM KOHLEHTpHpoBau B BakyyMe. Ocrarok cycnenauposanu B cmecu CH3CN (2 1) u
TpudTHIaMUHA (563,5 T, 5,57 MONB) M KUIATWIM ¢ 00paTHBIM XoJoaunbHUKoM npu 80°C B
TeyeHue 24 u1. Cmech 3aTeM KOHLEHTPUPOBAJIM B BakyyMme. B pesyiabrare O4YHCTKH
nocpeacteoM FCC ¢ smoupoBanneMm cMmecbto 1:1 OGensuH-EtOAc, mojyyanu ykasaHHOE B
3arosnoske coenuHenue (97,5 r, 58%) B Bume xenroro mMacna, 'H SIMP: (300 MI'u, CDCl3)
1.47-1.72 (11H, m), 2.30 (2H, m), 3.19 (2H, d), 3.31-3.47 (2H, m), 3.82-4.12 (4H, m), 7.22-
7.28 (5H, m).

IIpoMeRyTOYHOE coeJMHEeHHe 51: 2-[(benzuaamuno)mern]-2-

(rUAPOKCHMETHJI ) THPPOJIHANH-1-KApOOKCHIAT

bopan-mumermncynbdun (170 mu, 1,7 Monb) nobaBisiim K pacTBOpy mpem-0yTHi-2-
OeH3m-3-0kco-2,5-nuazacnupo|3.4|okran-5-kapookcmnara (IIpomexkyTouHoe coeguHEeHHe
52,179 r, 567 mmonb) B 1,8 1 THF u cMech KUMIATUIN ¢ OOpaTHBIM XOJONHIBHUKOM mpu 80°C
B TeueHue 12 4. Peakimro 3atem racunmu nodasnenuem CH3OH (1 ) u Boasl (1,5 m). @a3bl
3aTeM pasJeNsuid U BOIHBIN pacTBOp skcTparuposanu EtOAc (3 x 1 1), 3atrem oObeTuHEHHbBIE
OpraHUYeCKHe pacTBOpbl mpoMmbiBaid paccooM (3 x 1 n), cymmmm (MgSOs4) u
KOHLIEHTPUPOBAJIM B BaKyyMe C IMOJyYEHHUEM YKa3aHHOTO B 3aroyioBke coemuHenus (119 r,
66%) B Buze *kenToro macaa; 'H AMP: (CDCIs) 1.47 (10H, m), 1.55-1.78 (3H, m), 2.06 (1H,
m), 2.57 (2H, d), 3.17 (1H, m), 3.35 (2H, m), 3.37 (1H, m), 3.75-3.87 (3H, m), 7.23-7.40 (SH,

m).
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IIpoMeKyTOYHOE CcOeTHHEHH e 52: mpem-byTHni-2-0eH3na-3-0Kco-2,5-

auazacnupol3.4]JoxTan-5-kapookcuiaar

n-bytummauii (268,7 M, 0,672 Mmmous, 2,5 M B rekcane) mipu -70°C niox N2 moOasisiim
K pactBopy ammuzomnponmiamusa (70 r, 691,7 mmons) B cyxom THF (1,5 n), 3arem cmech
nepememuBau B Tederue 1 1 mpu -70°C. 3arem no karusim mipu -70°C nobasiisuiu pacteop 1-
mpem-0y THI-2-MeTWI-NUppoIuauH-1,2-nukapOokcunara (IlpomexkyTounoe coequHeHue S3,
140 r, 610 mmonb) B 6e3BogroM THF (360 mn). ITocne nepemermuBanus npu -70°C B TedeHne
1 u mo kammssm mpu -70°C  poGaBmsuim  pactBop  2-(O€H3MJIAMUHO)-alleTOHUTPUIIA
(ITpome:xyTounoe coenunenue 54, 459 r, 305,7 mmonb) B GesBonHom THF (360 mu) B
TEYeHUe Iepuoja BpeMeHH | 4. 3areM MOJNyuYeHHYI0 CMeCh HarpeBalil 10 K.T., 3aTeM
nepemernuBaiy B TeueHue 12 4. 3arem nodassiiu Haceiul, NH4Cl (1,5 1) u nonydenusie dasbi
paznessutu. Bonubiii pactBop skctparuposanu EtOAc (3 x 1 1). OObenuHeHHbIe OpraHUYeCKHe
pacTBOpHI MpoMbIBaIK paccosioM (3 x 1 1), cymmmu (MgSOs4) 1 KOHLEHTPUPOBAJIU B BaAKyyMe.
B pesynbrare ounctku nocpeacrsom FCC, ¢ smroupoBanueM cmecbio 2:1 meTposeiHbiit
s¢up/EtOAc, nonyuanu ykazaHHOe B 3arojioBke coenunenue (75,5 r, 76%) B Buae jKeNTOro
macna, 'H SIMP: (CDCls) 1.44 (9H, m), 1.77 (1H, m), 1.93 (1H, m), 2.04 (1H, m), 2.37 (1H,
m), 3.00 (1H, m), 3.40-3.67 (3H, m), 3.95 (1H, m), 4.25-4.89 (1H, m), 7.21-7.36 (5H, m).

IIpomexkyrounoe coeauHenue S3: 1-mpem-Byrna-2-merna-nuppoauaun-1,2-

AUKAPOOKCHIAT

K2COs (1,1 kr, 8,0 mosib) u CH3I (659 1, 4,65 MOJIb) npH K.T. 100ABIISUTH K pacTBopy 1-
[(2-meTunnponaH-2-1i1)OKCUKapOOHU [TUppoMauH-2-kapOoHoBOl  kuciaoTel (500 1, 2,32
moJib) B DMF (2,5 1) u cMech nepemernnBaiy B Teuenue 12 4, 3atem punbtpoBain. @unbrpat
KOHLIEHTpUpoBa B Bakyyme. OcraTok pacteopsuin B EtOAc (2 1) u mpombiBaiu Bogoi (2 x 1
a), paccomoMm (1 n), cymman (MgSOs) U KOHIIEHTPHPOBAIM B BAaKyyMe C TOJy4YEHUEM
YKa3aHHOTO B 3arofioBke coenuHenus (417,8 r, 96%) B Buse xenroro macia; 'H AMP: (CDCI;)
1.37 (9H, m), 1.72-1.84 (3H, m), 2.15 (1H, m), 3.26-3.51 (2H, m), 3.65 (3H, s), 4.17 (1H, m).

IIpomekyTouHoe coennHenne S4: 2-(beH3naaMHUHO)alle TOHUTPUI

PactBop CICH2CN (316 1, 4,19 monb) B EtOAc (200 M) nobaBisiin 1o KaruisiM K

O6ensunamuny (900 r, 8,40 Monb) mMpPU WHTEHCHBHOM nepememnBaHMM cMmecu. Cmech
ocTopokHO HarpeBaiu a0 45°C B TedueHue 0,5 4 u Oenblii OCAOK YAALUIH (PUIBTPOBAHHEM.
OunbTpaT KOHLUEHTPUPOBAIN B BAKYYME C MMOJyUEHHEM YKa3aHHOTO B 3ar0JIOBKE COSAMHEHUS
(606 T, 99%) B BUAE )xenToro mMacia; 'H AMP: (CDCl3) 3.56 (2H, s), 3.94 (2H, s), 7.28-7.40
(5H, m).
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IIpoMe:kyTOYHOE coeavHeHue S5: '-(5-Xnop-4-nupazouo|1.5-alnupuaun-3-

HINHPHAMHAUH-2-1]1 )-4-MeToKCH-6-(1-MeTHI-3.6-nuruapo-2 H-nupuanu-4-u1)0en3o.1-

1,3-nuamun
Cwmech 5-xn0p-N-[2-merokcu-4-(1-metun-3,6-nurunpo-2 H-nupuaua-4-mui)-S-
HuTpoeHmn|-4-nupaszono| 1,5-a|mupuans-3 -uinmupuMuaH-2-aMIHA (ITpomesxkyTOUHOE

coeaunenue 56, 470 mr, 0,96 mmounn), sxene3a (320 mr, 5,73 mmons) u NH4Cl (35,8 wmr, 0,67
MMOJIb) B 3Tanoune (19 min) u Boze (6,33 Mit) KUIIATHIIN ¢ OOPATHBIM XOJIOIUIBHUKOM B TEUCHNE
4 4. 3areM cMechb OXJAKIAJIW M KOHLIEHTPUPOBAIM B BaKyyMe C IOJy4YEHHEM TIyCTOU
cycriensun, koropyto pactupanu ¢ 10% CH30H B CH2Cl2 (50 mn) B reuenue 15 munyT. Cmech
3areM (UIBTPOBAIM U K QuubTpary nodasisin HeOonpinoe konudecTBo Hachim. NaHCO:s.
ITonyuennsle (asbl pa3aensiy 1 BogHbIN pacTBop skctparuposanu 10% CH3OH B CH2Cla (50
mi1). OObearHEeHHbIE OpraHUYEeCKHe PacTBOPBI MpOMbIBaiU paccosiom, cyurmnu (Na2SOs) u
KOHLIEHTpUpOBaIU B BakyyMe. B pesynbrate ounctku nocpeacrsom FCC ¢ amoupoBaHueM
2,5% 7 u. metanonpHoro ammuaka B CH2Cl2 monyuanu yka3aHHOE B 3aroJIOBKE COSAMHEHHE
(387 wmr, 88%) B Bune xenroii nensl, 'H SIMP: 2.31 (3H, s), 2.38-2.44 (2H, m), 2.61 (2H, 1),
3.02 (2H, dd), 3.68 (3H, s), 4.33 (2H, d), 5.72-5.76 (1H, m), 6.66 (1H, s), 7.08 (1H, s), 7.14
(1H, td), 7.35-7.43 (1H, m), 8.41 (1H, s), 8.44 (1H, s), 8.49 (1H, d), 8.84 (1H, d), 8.96 (1H, s),
m/z: ESTMH" 462,5.

TIpomexyTounoe coennuenue 56: 5-Xaop-N-[2-meToxkcu-4-(1-meTui-3.6-1uruapo-

2H-nupuann-4-wi)-S-uutpodennn]-4-nupa3oao[1.S-a|nupuauH-3-uINUpUMHIHH-2-

AMHH

Cwmecp 3-(2,5-puxnoprnupumMuant-4-mn)mupaszono| 1,5-aJnupununaa (IlpomesxkyTouHoe
coeaunenue 21, 575 mr, 1,86 mmosb) u 2-metokcu-4-(1-metun-3,6-auruapo-2H-nupuauH-4-
wn)-5-autpoanmnnna (Ilpomexkyrounoe coeannenne 3, 490 mr, 1,86 MMOIIb) IEepemMeTUBAIIN
B THF (30 mi) wu oxjaxpamu B OaHe Jsen/Boma. 3areM JA00aBIsUTM MO KaIusM
ouc(tpumeruncunmi)amun utus (4,10 mut, 4,10 mmose, 1 M B THF) u cMech nepeMenmuBaiu
B TeueHue 1 4. Jlobasmsin CH30H u cmech koHIEeHTpupoBaiu B Bakyyme. HeouniueHHbIH
matepuan cycrnenaupoBain B CH30OH u cmecwy punbrposamn. CodpaHHOE TBepAOE BEIECTBO
npombiBaii CH3OH u arp THIIOBBIM 3G UpOM U Cy IIMITH HA PHIIBTPE C Oy YeHUEM YKa3aHHOTO
B 3arojioBKe coeuHenus (660 Mr, 72%) B Bujie skenToro nopomka, 'H AMP: 2.29 (3H, s), 2.30-
238 (2H, m), 2.58 (2H, t), 2.97 (2H, dd), 3.96 (3H, s), 5.60-5.68 (1H, m), 7.00 (1H, s), 7.16
(1H, td), 7.36-7.45 (1H, m), 8.49-8.56 (3H, m), 8.87 (1H, d), 8.90 (1H, s), 8.97 (1H, s); m/z:
ES"MH" 4924
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IIpomexxyrounoe coeamnenue 5S57: 2-(4-{2-Amuno-4-[(5-xaop-4-nupasoof1.5-

a|nupuANH-3-UINHPUMHAHH-2-H1)aMuHO]-S-MeTokcudennnt nunepasus-1-um)-N,/V-

AUMETHIALCTAMM/L

Cmech  2-(4-{4-[(5-xnop-4-mmupazono| 1,5-a|mupunuH-3-uImupUMUIHH-2-HJ1)aMHHO |-
5-merokcu-2-autpodennn jnunepasus- 1 -um)-N,N-numernnaneramuna  (Ilpome:kyrounoe
coenunenue 58, 0,234 r, 0,41 mmonb), skenes3a (0,139 r, 2,48 mmounb) u NH4Cl (0,015 1, 0,29
MMOJIb) B 3Tanoune (10 M) u Boze (3,33 Mut) KUIIATHIIN ¢ OOPATHBIM XOJIONUIBHUKOM B TEUCHNE
4 4. Cmecb 3areM OCTaB/SUIM OXJAXIATbCS 1O K.T., (QUIBTpoBAIM U (UIBTPAT
KOHLIEHTPUPOBAJIM B BakyyMmMe. B pesyiapTare OUHMCTKH TOCPEACTBOM HOHOOOMEHHOMN
xpomarorpadun ¢ ucnonpzoBanueM kojoHku SCX u ¢ smoupoBanueM 1 M MeTaHOJIBHBIM
aMMMAKOM TIOJIyYaJId TOCJe KOHLIEHTPUPOBAHUS COOTBETCTBYIOIIUX (PPAaKIMi KOPUYHEBYIO
cmony. B pesynbrate nanbueiimeii ounctku nocpeactsom FCC ¢ amoupoBanuem 0-5%
CH30H B CH:2Cl2 nonyuanu yka3ansaoe B 3aroyioske coenunenue (0,19 r, 86%) B Buze sxenroit
nenst, 'H SIMP: (CDCl3) 2.72 (4H, s), 2.93-3.01 (7H, m), 3.13 (3H, s), 3.27 (2H, s), 3.65-3.83
(2H, m), 3.84 (3H, s), 6.71 (1H, s), 6.96 (1H, td), 7.38 (1H, ddd), 7.55 (1H, s), 7.92 (1H, s),
8.36 (1H, s), 8.57 (1H, dt), 8.61-8.68 (1H, m), 8.94 (1H, s); m/’z: EST MH" 536,53.

TIpomexyrounoe coenunenue 358: 2-(4-{4-[(5-Xnop-4-nupazono|1.5-alnupuanu-3-

HINHPUMHAUH-2-11)aMuH0]-5-MmeTokcu-2-auTpodennat nunepazun-1-mia)-N, V-

AUMETHJIANCTAMMNI

DIPEA (0,105 mu, 0,60 Mmmonb) nobasisuia k cMecu S-xiop-N-(4-¢rop-2-meTokcu-5-
HUTpOdeHIN)-4-Tupas3ono| 1,5-a|mupuauH-3 -uiInmupuMHUIUH-2-aMUHA (ITpomeskyTOUHOE
coenuHenue 20, 207 mr, 0,5 mmonb) u N,N-mumerun-2-nunepasus-1-mnaneramuna (86 wmr,
0,50 wmmomb) B 222-tpudropsTanone (2,5 wu). Cmecp HarpeBaJid B YCIOBHSX
MUKpOBOJHOBOro usnyueHus npu 140°C B teuenue 1 4, 3aTem oxnaxzaanu 1o k.T. Cmech
OYMINAIA  HEMOCPENCTBEHHO  IOCPEACTBOM  HOHOOOMEHHOW  xpomarorpaduu ¢
ucrnonp3zoBanueM konoHku SCX u ¢ amoupoBaHueM 7 M MeTaHOJBHBIM aMMHUAKOM C
NOJYYeHHEM TI0CJie KOHLEHTPUPOBAHHUSI COOTBETCTBYIOINUX (pakuuii HEOYUIEHHOTO
npoaykra. 3atem B pe3ysbrare ouuctku nocpenctsom FCC ¢ amouposanuem 0-5% CH3OH B
CH2Cl2 monywanu ykasaHHOe B 3arojiopke coenuHenue (234 mr, 83%) B Buzme OpaHXeBOU
nensr; 'H IMP: (CDCl3) 2.71-2.78 (4H, m), 2.97 (3H, s), 3.09 (3H, s), 3.11-3.18 (4H, m), 3.26
(2H, s), 3.99 (3H, s), 6.66 (1H, s), 6.97 (1H, td), 7.35-7.42 (1H, m), 7.52 (1H, s), 8.41 (1H, s),
8.49 (1H, d), 8.56 (1H, d), 8.92 (1H, s), 9.02 (1H, s); m/z: ES" MH" 566,52.
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TIpomexyrounoe coenunenue 59: (S)-mpem-byrua-N-[1-(4-{2-amuno-4-[(5-x0p-

4-iupazoo|l.5-al-nupuanu-3-nInupPUMHIARH-2-1J1)aAMHHO |-5-

MeToKcH(peHuI} nunepasuH-1-uia)-1-okconponaH-2-uiajkapéamat

Cwmech (S)-mpem-6yTnn-N-[1-(4-{4-[(5-xnop-4-nmpazomnol 1,5-a|mupuann-3-
WITTUPUMHUIUH-2-HJ1)aMUHO |-5-MeTOKCH-2-HUTPOEHII § Tunepa3uH- 1 -ui)- 1 -okconponan-2-
wi|kapbamara (Ilpomexyrounoe coequnernue 60, 100 mr, 0,15 mmonb), xxenesa (51,4 mr, 0,92
mmodb) 1 NH4Cl (5,74 wmr, 0,11 MMOIb) KUIIATHIM ¢ OOPAaTHBIM XOJIOJWUJIBHUKOM B 3TaHoIe (3
i) u Boze (1 mum) B TeueHwe 1 4. B pesynpraTe OYMCTKM MOCPEACTBOM HOHOOOMEHHOMN
xpomarorpadun ¢ ucnonpzoBanueM kojoHkn SCX u ¢ smroupoBanueM 7 M MeTaHOJIbHBIM
aMMMaKOM TOJy4aJii MaTepual, KOTOPbIH nomosnHuTenbHo ouunmnanu nocpeactsoMm FCC ¢
smoupoBanueM 0-5% CH3OH B CH2Cl2 ¢ mony4yeHnem yka3aHHOTO B 3ar0OJIOBKE COEIMHEHUS
(65 wmr, 68%) B BuJE KENTOrO TBEPAOro BewecTsa; m/z: ES MH™ 622,58.

IIpomexyrounoe coenunenue  60:  (S)-mpem-Byrna-N-[1-(4-{4-[(S-xn0p-4-
nupa3zoJo[1.5-alnupuany-3-uanI-nupUMHUAHH-2-H1)aMHHO]-S-MeToKCH-2-

HUTPOodeHN} -nunepasuH-1-ui)-1-okconponaH-2-uil-kapéamar

DIPEA (0,105 mu1, 0,60 Mmmonb) nobasisuia k cMecu S-xiop-N-(4-¢rop-2-mMeTokcu-5-
HUTpOeHIN)-4-T1upa3oo| 1,5-a|nupuauH-3 -uImupuUMHUINH-2-aMUHA (ITpomexyTOoUHOE
coenurenue 20, 207 mr, 0,5 mmodb) u (S)-mpem-0yTun 1-okco-1-(munepa3us- 1 -min)nponax-
2-unkapbamara (129 mr, 0,50 mmonb) B 2,2,2-tpudropstanone (2,5 min). CMmech HarpeBasiu B
YCJIOBHUSIX MUKPOBOJIHOBOTO M3yuenus rpu 140°C B Teuenue 1 4, 3aTeM OXJIakaasd 10 K.T.
CMech oOuMINAMd HEMOCPEACTBEHHO TMOCPEACTBOM HOHOOOMEHHOH xpomarorpaduu ¢
ucrnonp3zoBanueM KkonoHkH SCX u ¢ amonpoBaHueM 7 M METaHOJBHBIM aMMHAKOM C
MOJIy4eHHUEM HEOUMIIEHHOro Marepuaja. 3areM B pesysibTare ouncTku nocpenctsom FCC ¢
smouposanueM 0-5% CH30H B CH2Cl2 monyuanu ykazanHoe B 3arosioBke coenuHerne (110
mr, 34%) B Buze TBEPAOTO BemmecTsa/cmonbr, n/z: ESTMH™ 552,59.

IIpomexkyrounoe coeauHenue 61: N-(5-Xiaop-4-nupasoqao|l.5-alnupuann-3-

wanupuMuang-2-ui)-4-[(39)-3-pumernaamunonuppoauaua-1-muil-6-meTokcudeH30,1-

1,3-nuamun
Cmech 5-xnop-N-[4-[(35)-3-numeTrnaMUHOTTUP POTUIUH- | -1J1|-2-METOKCH-5-
HuTpoeHmn|-4-mupaszono[ 1,5-a|mupuans-3 -uinmupuMuanH-2-aMIHA (ITpome:xkyTOUHOE

coeaunenue 62, 295 wmr, 0,58 mmonn), xenesza (194 wmr, 3,48 mmons) u NHaCl (23 wmr, 0,43
MMOJIb) KHUITSATHIIN ¢ OOpAaTHBIM XOJIOAWIBHUKOM B 3TaHoje (12 M) u Bozxe (4 Mi1) B TeUEHHE

1,5 4. Cmech 3aTeM OXJIaKIadu U KOHLIEHTpUpoBaau B BakyyMe. Ocratok pactupanu B 10%-
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Hom CH30H B CH2Cl2 (25 mi) B Teuenue 15 MunyT 1 3aTem ¢punbrpoBain. OCTaTKH pacTHPAIH
cHoBa ¢ 10%-upiMm CH30H B CH2Cl2 (25 mim) u punmprpoBanu. OObpennHeHHbIE (HIBTPATHI
npombiBasi paccosioMm, cymmid (NaxSO4) u KOHUEHTpUpOBaJM B Bakyyme. B pesyibrare
ounctku nocpencreoM FCC ¢ smoupoBanuem 2% 7 H. metaHoigpHOro ammuaka B CHaClz
NoNyyaju yka3aHHOE B 3arojioBke coeaunenue (260 mr, 94%) B Buje sxenroii cmojisl, 'H SIMP:
1.73-1.86 (1H, m), 2.01-2.12 (1H, m), 2.20 (6H, s), 2.81-2.91 (1H, m), 2.92-3.05 (2H, m), 3.16
(1H, dd), 3.2-3.27 (1H, m), 3.67 (3H, s), 4.25 (2H, d), 6.71 (1H, s), 6.93 (1H, s), 7.12 (1H, td),
7.3-7.37 (1H, m), 8.36 (1H, s), 8.38-8.46 (2H, m), 8.82 (1H, dt), 8.94 (1H, s); m/z: ES” MH"
479,5.

IIpomexyTouHoe cOeJHUHEeHHUE 62: 5-Xuaop-N-{4-[(3.5)-3-

AHMETHJIAMHHONHUPPOIHAHH-1-11]-2-MeToKcH-S-HuTpOodheHn1}-4-nupa3onofl,5s-

alnupuaANH-3-HINHPUMHINH-2-aMHH

(385)-N,N-numerunnupponuaunn-3-amud (0,092 mu, 0,72 mmoab) n00aBsUid K
CYyCIHEH3UH 5-xn0p-N-(4-prop-2-meTokcu-5-autpodenmn)-4-nupaszono| 1,5-anupunun-3-
winupumuanl-2-amusa (Ilpomexxkyrounoe coexunenne 20, 250 mr, 0,60 mmons) u DIPEA
(0,125 mn, 0,72 mmonb) B DMA (3 mi) u cmech HarpeBanmu npu 140°C B ycCloBHSIX
MHUKpPOBOJHOBOrO u3nyueHus B TeueHue 0,5 u. Cwmech 3atem pazbasmsuim CH30H wu
abcopOuposanu Ha kosnoHke SCX. Kononky npombiBaniu CH3OH u 3aTem 3/10upoBaiv CMECHEO
1:1 7 M meranonbHoro ammuaka u CH2Clz2. CooTBeTcTByOIIME (BpaKIUK KOHLEHTPUPOBAIU
B pesyJsibTaTe AomnosHuTeNbHONW ouuctku mnocpenctsom FCC ¢ smoupoBannem 2% 7 H.
metaHopHOrO0 ammuaka B CH2Clz monydanu ykasaHHoe B 3arosioBke coemuHeHue (300 wr,
98%) B Buze opamxkenoii nensr, 'H AMP: 1.75-1.95 (1H, m), 2.09-2.30 (7H, m), 2.72-2.87 (1H,
m), 3.11-3.27 (3H, m), 3.42-3.56 (1H, m), 3.90 (3H, s), 6.57 (1H, s), 7.13 (1H, t), 7.26-7.41
(1H, m), 8.09 (1H, s), 8.28-8.50 (2H, m), 8.67 (1H, s), 8.84 (1H, d), 8.95 (1H, s); m/z: ES"MH"
509,5.

IIpomekyTouHoe coeauHenue 63: "-(5-Xsop-4-nupasouao|1.5-alnupuaun-3-

HINHPHUMHAWH-2-11 )}-4-MeTOKCH-6-(4-MeTHInunepazu-1-ui)oenson-1.3-1uaMmun

Cwmech 5-x70p-N-[2-MeTokcu-4-(4-mMeTrnnunepasus- 1 -ui)-5-aurpod enmn|-4-
npazono| 1,5-amupunun-3-unmupumunus-2-amuHa (IlpomekyTounoe coennHenue 64, 775
mr, 1,57 mmonb), skenesa (525 mr, 9,40 mmosb) u NH4Cl (62,8 mr, 1,17 MMOIb) KUTISITHIIH C
o0paTHBIM XOJIONWIBHUKOM B 3TaHone (21 mu) u Bome (7 mu) B Teuenue 2 4. Cmech 3aTeM
OXNaxnaand W (QuIbTpoBadd depes auatomoByro 3emmo  (Celite™).  ®unbrpar

KOHIICHTPUpPOBaJM B Bakyyme W 3arem pactBopsuii B CH2Cl2. DtoT pacTBOp mpombIBaIH
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pacconoMm, cymwin (MgSOs) m KOHLEHTpHpPOBAJIM B Bakyyme. B pesyibrate OYHCTKU
nocpencteoM FCC ¢ amounpoBannem 2-6% 7 H. metaHonbHOTro ammuaka B CH2Cly monmyuanm
yKa3aHHOE B 3aroNioBke coenunenue (480 mr, 66%) B Buje kopudHeBoii cmonbl; 'H IMP: 226
(3H, s), 2.52 (4H+DMSO, m), 2.89 (4H, t), 3.68 (3H, s), 4.35 (2H, d), 6.73 (1H, s), 6.99 (1H,
d), 7.13 (1H, td), 7.28-7.39 (1H, m), 8.38 (1H, d), 8.39-8.46 (2H, m), 8.82 (1H, d), 8.95 (1H,
s); m/z: EST MH" 465,5.

IIpomexyrounoe coexnuenue 64: 5-Xaop-N-[2-meToxkcu-4-(4-meruanunepasuy-1-

wi1)-S-uuTpodenn]-4-nupa3onoll.S-¢|nupuanH-3-uINHPUMHIAMH-2-AMHH

I-Merunmunepaszus (0,267 mu, 2,41 MMonb) no0aBiIsAIN K CycreH3uu S-xyuop-N-(4-
¢dTop-2-MeTokcu-S-uurpodennn)-4-mupaszono| 1,5-a|nupuaus-3 -uImupuMUINH-2-aMUHA
(ITpome:xxyTounoe coexmnenue 20, 500 mr, 1,21 mmonb) B 2,2,2-TpudTopatanone (6 mi).
CwMmech HarpeBajM B yCJIOBHSIX MUKPOBOJIHOBOro m3inydeHus npu 140°C B teuenue 1 4. Cmech
3areM 3arpyxanu Ha KkiIoHKy SCX u kononky npomsiBaiu CH3OH. Kononky 3atem
AMOUpPOBATN 2 M METaHOJBbHBIM aMMHAKOM U COOTBETCTBYIOINUE (PAKLUH OOBEAMHSUIN U
KOHLIEHTPUPOBAJIU B BakyyMe. B pesynbrare nononnurenbHoi ounctku nocpeacrsoM FCC ¢
smouposanueM 0-10% CH3OH B CH2Cl2 nony4anu ykasaHHOe B 3arojioBke coenunenue (596
mr, 100%) B Buze opamkesoiil nensr, 'H AMP: (CDCI3) 2.37 (3H, s), 2.57-2.68 (4H, m), 3.08-
3.14 (4H, m), 4.00 (3H, s), 6.64 (1H, s), 6.98 (1H, t), 7.34-7.43 (1H, m), 7.53 (1H, s), 8.41 (1H,
s), 8.49 (1H, d), 8.53-8.6 (1H, m), 8.93 (1H, s), 9.04 (1H, s); m/z: ES* MH" 495.

TIpomexyrounoe coequaenue 65: 2-{[5-Amuno-2-meToxcu-4-(4-MeTHInMnePaA3INH-

1-um)denna]amuno}-4-nupa3ono[1.5-¢|nupuanH-3-nINUPUMHUIHH-S-KAPOOHHUTPUII

Cmecb N'-(5-xnop-4-tmmpaszonol 1,5-a|mupunuH-3 -uamupuMuguH-2-1i)-4-MeTOKCH-6-
(4-metnnnunepasus- 1-un)denson-1,3-nuamuna (Ilpome:kyrounoe coenuHenue 63, 157 wr,
0,34 mmoup), umHKa (2,209 mr, 0,03 mmon), Tpuc(audbersmmuaeHaneroH )aunauaans(0) (30,9
mr, 0,03 mmonb), muukiaorekcwi(2',4',6'-rpumsonpormundoudenmn-2-mn)dpochuna (‘XPhos’,
32,2 wmr, 0,07 mmonb) u aunuaHonuaka (23,8 mr, 0,20 MMOJIb) MOMEIIAIA B PEAKIIMOHHYIO
npobupky mox N2 u 3arem polOasisuin nerasupoBaHHblii DMA (0,9 mi). IlonyyeHHyro
cycriensuto nepemernuBanu 10 95°C B Teuenue 1,5 4. Cmech 3atem pasbasisuin EtOAc u
NPOMBIBAIM TISITH pa3 BONOH, 3areM paccojoM. PactBop 3atem cymmmm (MgSOs4) u
KOHLIEHTPUPOBAIN B BakyyMe. OCTaTOK pacTHpaiyd C JUSTHIOBBIM 3(HPOM U TOJNYyYEHHOE
TBEPIOE BELIECTBO COOMpaH (PHIBTPOBAHUEM U MPOMBIBAIN AUSTHIOBBIM 3¢ upom. TBeproe
BemecTBo 3aTeM pactsopsuil B cmecu CH2Cla m CH30H u pacTBOp OCTaBIsIH IMPOXOAUTH

yepe3 kapTpumk stratospheres SPE PL-Thiol MP SPE (noctynen ot Polymer Laboratories) mon
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TNENCTBUEM CUIIBbI TSKECTH. [1omydeHHBIN pacTBOP KOHLUEHTPUPOBAIN B BAKYyMe C IIOJIyYEeHUEM
YKa3aHHOTO B 3aroJIOBKe coenuHenusi (87 mr, 57%) B BHIE KENTOrO TBEPAOTO BemecTsa; 'H
SAMP: (100°C) 2.28 (3H, s), 2.49-2.58 (4H, m), 2.90-2.98 (4H, m), 3.70 (3H, s), 4.28 (2H, br
s), 6.77 (1H, s), 6.99 (1H, s), 7.14 (1H, t), 7.37 (1H, t), 8.37 (1H, d), 8.55 (1H, s), 8.78 (1H, d),
8.85 (1H, s), 8.92 (1H, s); m/z: ES" MH" 456,4.

Ilpomexyrounoe coeaunenue 66: N'-[4-(1H-Hunou-3-nwia)nupumuaug-2-umil-4-

MeTOKCH-6-(4-MeTnanunepasu-1-min)oenso-1,3-nuamMmun

PactBop NH4Cl (0,021 r, 0,38 mmoub) B Bome (3 mut) noOaBisuid OOHOW mopuued K
nepememBaemoit cycnensun  4-(1H-unnon-3-un)-N-[2-meTokcu-4-(4-metunnunepasus-1-
un)-5-autpodenun Jnupumuans-2-amuHa (Ilpomexkyrounoe coexunenue 67, 0,235 r, 0,51
mmoib) 1 kenesa (0,171 r, 3,07 mmonb) B 3Tanose (9 mu) u cMech nepemernusainu npu 105°C
B TeueHue 18 u. Cmech 3areM KOHLEHTPUPOBAJIM B BaKyyMeé M IIOJyYEHHBIH OCTaTOK
pactBopsuiu B DMF (20 wmu). B pesyabrare OYMCTKH MOCPEACTBOM HOHOOOMEHHOM
xpoMmarorpaduu ¢ ucnonp3zoBanreM KojdoHKH SCX ¢ amoupoBanuem 0,35 M mMeTaHONBHOTO
ammuaka B CH2Cl2 1 KOHLIEHTpHUpPOBaHHEM COOTBETCTBYFOIIUX (DPAKLIMI MOy YAl yKa3aHHOE
B 3arojioBke coemunenue (0,206 1, 94%) B Bue KENTOro TBEPAOTro BewmecTsa; m/z: ES™ MH*
430,51.

IIpomexyrounoe coeaunenue 67:  4-(1H-Uupou-3-un)-N-[2-meroxcu-4-(4-

MeTuJanunepasuH-1-ma)-S-uuTpodeHn | nMpUMHAHH-2-AMUH

Cmecp 1-mermnmunepasuna (148 wmr, 1,48 wmonb), N-(4-¢prop-2-meTokcH-5-
Hutpopenmn)-4-(1 H-unpon-3-wn)nupumunus-2-amusa  (IlpomeskyrouHoe coeauHenue 68,
224 wr, 0,59 mmonb) u TpudropsTaHona (5 M) TepMETHYHO 3aKPBIBAIM B MPOOUpPKE IS
MHKPOBOJTHOBOH 00pabOTKH M HarpeBaii B YCJIOBUSX MHKPOBOJIHOBOTO M3nyueHust 10 120°C
B TeyeHue | 4 u 3areM oxyaxnanu 10 K.T. CMech 3areM KOHLEHTPHPOBAIH B Bakyyme. B
pe3yJbTaTe pacTUPAHUS MOJTYyYEHHOW KOPUYHEBOH CMOJIBI C 3TAHOJOM H 3aTeM JU3THUIIOBBIM
3(¢UpPOM TONy4Yal TBEPIOE BELIECTBO, KOTOpPOe coOHpanu (UIBTPOBAHUEM W CYLIWIH TOJ
BaKyyMOM C TOJY4YEHHEM YKa3aHHOTO B 3arojioBke coenuHeHus (89 mr, 33%) B Bune OienHO-
KOPUYHEBOro TBepaoro semmectsa;, 'H AMP: 3.02-3.13 (4H, m), 4.00 (3H, s), 6.86 (1H, s), 7.08
(1H, t), 7.18 (1H, t), 7.31 (1H, d), 7.45 (1H, d), 8.08 (1H, s), 8.33 (2H, dd), 8.82 (1H, d), 11.81
(1H, s); m/z: EST MH™ 460,5.

IIpomekyTouHoe coenuHeHue 68: N-(4-Prop-2-meTokcH-S-HuTpodenun)-4-(1H-

HHI0J1-3-1J1 ) IHPHUMHAAHH-2-AMHH
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I'mopar n-tonyoncynbhoHOBOM Kkucnotsl (225 wmr, 1,18 mmonb) nobaBnsnu OgHOMN

ZT

nopuueit k cmecu 4-hrop-2-metokcu-5-uurpoanmivHa (IlpomexyrouHnoe coennHenue 23,
200 mr, 1,07 mmonb) u 3-(2-xnopnupumunus-4-un)-1H-unnona (247 mr, 1,07 mmosns) B 2-
nedranone (10 mu). IlonyueHnyro cmech 3arem nepememuBanu npu 120°C B Teyenne 18 4.
ITonyueHnHslit ocanok codupanu GuUIbTPOBAHUEM, IPOMBIBAJIH 2-TIEHTAHOJIOM (5 MJT) U Cy LIUJIH
B BaKyyMe C TOJy4YE€HHEM >KEJITOrO TBEPAOro BEINECTBAa. BEpO€ BEILIECTBO PACTHPAIU C
CH3CN ¢ nosy4eHneM TBEpAOro BeLIecTBa, KOTOpoe codupanu GUiIbTpOBAHUEM H CY LI B
BaKyyMe C IOJIy4eHHEM yKa3aHHOIO B 3arojioBke coenuHenus (224 mr, 55%) B Bune *KeaToro
TBEpAOro BewecTsa, m/z: ESTMH™ 380,21.

IIpome:kyTouHOEe coeaxuHenue 69: 4-Meroxcu-6-(4-meTnianunepasun-1-n)-N'-(4-

mupasz0a0[1.5-alnupuann-3-nanupumMuaug-2-ua)oenso.-1.3-ruamMmun

PactBop rexcadropdochara [(£)-3-(mumernnamuno)-3-nupazono| 1,5-a]nupuaus-3-
WiI-npon-2-eHwuaeH |-qumeti-ammonust (Ilpomexkyrounoe coexunernue 70, 116 wmr, 0,3
MMOJIb) B 2-MeTOKcudTaHojie (2 ™mi) npu K.T. moa N2 mgoOaBisuii MO KamisiM K
NepeMeLnBaeMOMY pacTBopy 1-(5-amuHO-2-MeTOKCH-4-(4-MeTUnnunepasuH- 1 -
wn)penmn)ryanuauHa (Ilpome:kyrounoe coexunenue 72, 84 wmr, 0,30 mmons) u 1,1,3,3-
terpamerunryaauanaa (0,056 mu, 0,45 mmonb) B 2-Metokcustanoine (2 mu). IlomydeHHbIi
PacTBOp repPMETHYHO 3aKPBIBAIH B MPOOHPKE JIJIsI MUKPOBOJIHOBOI 00paOOTKH M HArpeBaJiu 10
120°C B Teuenue 0,25 4, 3aTeM OXJaKOadu OO0 K.T. 3aTeM M00aBJISUIH JOMOJHUTEIbHOE
konm4aectBo 1,1,3,3-rerpamermnryanunusa (0,056 mi, 0,45 MMoOIb) B CMeCh NIepeMeIInBaIN
npu 120°C B teuenue 0,25 4, 3arem mpu 140°C B Teuenue 0,25 u. Cmech oxyaxkaany,
pazbasisuim EtOAc (10 mut) 1 mpombianu Boao# (2 x S mur). BomHbli pacTBOp 3KCTparupoBaiu
EtOAc (5 M) u opranmdeckuii pacTBop mpombiBaid Bonoi (2 x 3 mu). OObenuHEHHBIE
opranudeckue pactBopbl cyurmm (MgSOs) 1 KOHIEHTPUPOBAIHM B Bakyyme. B pesyibrare
ounctku nocpeactsom FCC ¢ amounposanuem 1,5-5% 7 H. metanoiapHOro ammuaka B CH2Clz

noNyyaji yKa3aHHOE B 3arofioBke coequnenue (69 mr, 53%) B Buze skenroii nensr, 'H SIMP:

2.25 (3H, d), 2.51 (4H, m), 2.87 (4H, ), 3.73 (3H, s), 4.37 (2H, s), 6.72 (1H, s), 7.07 (1H, m),
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7.22 (1H, d), 7.33 (1H, s), 7.40 (1H, m), 7.98 (1H, s), 8.31 (1H, d), 8.52 (1H, d), 8.76 (1H, s),
8.79 (1H, d); m/z: ES* MH" 431.

IIpome:xkyTouHoe coeauHenune 70: I'ekcadpropdochar [(Z)-3-(numeTnaamuHo)-3-

nmupa3oa0[l.S-alnupuanH-3-ua-npon-2-eHHJInaeH |-1uMeTHI-AMMOHHA

Humerunamud (24,0 mu, 48,0 mmone, 2 M B THF) npu k.1. mox N2 noGaBiisiiin ogHOM
nopuueil k cycrneHsuu rekcadropdocdara (Z£)-N-(3-xmnop-3-(nmupazono[l,5-a|mupuann-3-
un)anmnunaeH)-N-merunmeranamuays (Ilpomeskyrounoe coenunenne 71, 6,07 r, 16 Mmmonb)
B CH30H (40 mu). [TonydeHHbIN pacTBOp MepeMeINBaIu NP K.T. B TeueHue 0,25 4, 3arem
XPaHWJIN B XOJIOAWIbHUKE B TedeHue Houu. Kpucramibl nmonydanu u coOupany, mpoMbIBaIN
CH30H npu -50°C u THF, 3atem cyumnu nocpeacTsoM actipanuu noa TokoM N2, Cobupanu
JIBE€ TIAPTUU KPUCTAJUIOB C MOJIyUYE€HHUEM YKa3aHHOIO B 3arojiopke coenunenus (5,29 r, 85%) B
BHzIe OEKEBOrO KPUCTAIIMYECKOTO TBEPAOro BelecTsa, m/z: ESTM™ 244,

IlpomexkyTounoe  coeanHenue  71: Tekcadropdochar  (Z)-N-(3-xa0p-3-

(nupa3zouo[l.5-a|nupuaun-3-umaaanauaen)-N-MeTHIMeTAHAMHHUS
POCI3 (0,951 mix, 10,20 mmonb) npu 20°C mox N2 noGasnsimu k pactBopy (£)-3-

(mumerunamuno)-1-(upazono[ 1,5-a|nupuann-3-un)npon-2-eH-1-oxa (2,153 r, 10 mmosnp) B
CH:Cl2 (15 mun) (ucmonib3ysi OXJaxKaeHUE JIea/Boa) B TEUEHUE MEPUOIA BPEMEHH 3 MUHYTHI.
IlonyueHHBIN pacTBOpP NEpEeMEIINBAIN NPU K.T. B TeueHue 0,5 4 U 3aTeM KOHLIEHTPUPOBAJIU B
BakyyMe. OcTaTok pacTBopsuid B MUHUMaJIbHOM Koimuectse CH3OH (100 mut). DTOT pactBop
n00aBISIM B TEYEHUE NTEPUOZIAa BpEMEHH 2 MUHYTHI K pacTBOpy rekcadropdpocdara(V) vatpus
(3,36 1, 20,00 mmonb) B CH30H (40 mi). CiycTst S MUHYT 0Cafiok coOupanu (GpuIbTPOBAHHEM,
xopomo npombiBanu CH3OH, oxnaxxpensasim 110 -50°C, U CyIININ MOCPEACTBOM acHUpaLiu
noa TokoM N2 C MOJy4YeHHEM yKa3aHHOro B 3aroyioBke coemuHenus (3,40 r, 90%) B Bune
JKEJITOTO TIOPOINKA, KOTOPBIM HCIOJB30BAIM HA CIEAyIOINed ctaauu 0e3 MOMOJHUTENbHON
ounctky;, 'H SIMP: 3.63 (6H, d), 7.36 (2H, m), 7.71-7.90 (1H, m), 8.45 (1H, d), 8.81 (1H, d),
9.05 2H, d); m/z: ES"M" 234.

IIpomexyrounoe coequnenue 72: 1-[5-Amuno-2-MmeToKkcH-4-(4-MeTHINHIIEPA3IHH-

1-na)denunn|ryanuanx

Cwmech 1-[2-meTokcu-4-(4-meTunnunepasus- 1 -ui)-S-HuTpod eHu [ry aHUTuHA
(ITpome:xkyTounoe coenunenue 73, 1,47 r, 4,58 mmonb) u 10% Pd Ha yrnepone (0,146 T, 0,14
MMOJIb) B 3Tanone (30 mi) nepememuBanu B atmocdepe Hz mpu k.1. B Teuenne 18 1. Cmech
¢unsrpoanu uepes nuatomosyto 3emmo (Celite™) u punbTpar KOHLEHTPUPOBaNK B BaKyyMe.

Ocrarok Bmecte ¢ 10% Pd na yrmepome (0,146 r, 0,14 mmons) B CH30H (60 mum)
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nepememuBaiy B arMocdepe Hz mpu k.T. B Teuenne 2 4. Cmech 3areM QUIBTPOBAIN Yepe3
nuatomoByto 3emmo (Celite™) u QunbTpaT KOHUEHTPUPOBAIM B BaKyyMe C MOJNyYeHHEM
YKa3aHHOTO B 3arojioBke coemunenus (1,253 r, 94%) B Buae kopuuneBoi nenbr; 'H SIMP: 2 24
(3H, s), 2.51 (4H, m), 2.86 (4H, m), 3.72 (3H, s), 4.47 (2H, s), 6.54 (1H, s), 6.69 (1H, s), 7.30
(3H, s); m/z: ESTMH" 279.

IIpomexxyrounoe coegunenue 73: 1-[2-Mertoxcu-4-(4-meruanunepasun-1-mi)-5-

HHUTPO(EHWI|TYAHHIHH

Mertancynbdhonoyto kucioty (0,508 mu, 7,83 MMoIIb) rpH K.T JOOABJISUTH K Cy CIEH3UU
2-meTokcu-4-(4-metunnunepasus-1-mn)-S-uutpoanunnHa  (IIpomexkyTouHoe coequHeHHe
14, 1,39 1, 5,22 mmonb) B OyTtan-1-one (10 mn) u Boge (0,5 mu). IlonydeHHy0 CyCcHeH3HIO
Harpesanu 10 90°C u mpu 3TOH TeMmepaType MO KalulsiM B T€YeHHE Nepuoja BpeMeHH |
MuHyTa noOasisun pactBop npaHamuzaa (0,439 r, 10,44 mmons) B Bome (0,22 mu). Cmech
HarpeBanu npu 90°C B teyenue 0,5 4, 3aTeM MO KamisiM JOOABJISLUTH METAHCYJIb(HOHOBYIO
kucnory (0,339 mi, 5,22 mmonb). C 10-MHHYTHBIMH HHTEpBaJaMH IOCIEIOBATEIBHO
n00aBJISUTA TOMOJHUTENIbHOE KOru4ecTBO nuanamuaa (0,219 r, 5,22 MMoJIb), AOMOJHUTETHHOE
KOJIMYECTBO MeTaHCYyJbpoHoBOW KucaoThl (0,339 mut, 5,22 MMONb), U JOMOJHHUTEIbHOE

konmmdectBo rmaHamuga (0,329 1, 7,83 MMOJIb) W JONOJHUTEIBHOE KOJHYECTBO

,
MeTaHCy IbPoHOBON KucaoThl (0,339 mut, 5,22 mMMmonb). CMeCh OCTaBISUTM OXJIAKAATHCS U
pazbaBisuin 2-metunterparuapodypanom (75 mi) u audTHIOBBIM 3dupom (75 mur). Dot
pacTBOp 3aTeM noauenayrsanu ¢ nomoubio S M NaOH no Benmunnsl pH npubnusurenbho 3.
[Monyuennsle  (a3pl  pas;mensyii W BOAHBIA  PacTBOP  OKCTparupoBajim  2-
metuarerparunpodpypasoM (3 x S0 mir). OObeIUHEHHBIE OPraHMYECKUE PACTBOPBI IPOMBIBAJIN
HachIL. paccosioM u cymmm (MgSOs). [IpoaykT BbIMagan B 0CaA0K HA OCYIIAKOLIEM areHTe,
nosTomy Tiociie prnbTpoBanus MgSO4 mpombiBanu ropsiueii cmecsro CH2Cl2/CH30H 5:1 (5 x
100 mu) u oOpenuHeHHbIE (UIBTPATHI KOHLEHTPUPOBAIU B BakyyMe. OCTaTOK PacTBOPSUIH B
ropstaeM 2-niponiarosie (80 mut), GUIBTPOBAIM TOPSYUM U 3aT€M KOHLIEHTPUPOBAJIU B BAKYYMe.
Ocrarok pacteopsuiu B CH2Clz (50 mun), ¢unbsrpoBasivn U QUIBTPAT KOHIEHTPUPOBATIH B
BaKyyMe C MOJIy4eHHEM YKa3aHHOTO B 3arojioBke coenunenus (1,49 r, 89%) B Bume opaH:keBOH
nieHbl. [IponykT 3 2-nponaHoIbHOTrO (GUIBTPAaTa MOT MOy YaThCs TOJBKO B aMop¢HOI popme,
no3ToMy 38 Mr obpasiia KOHEUHOTO MPOAY KTa KPUCTAJUTU30BAJIN U3 3TaHOJA (PUOIH3UTEIHHO

100 Mxu1) 1 cobupanu GUIBTPOBAHUEM, TPOMBIBAIH 3TAHOJIOM U AMSTHIIOBBIM 3(UPOM TIPH -

70°C w1 cyuImu 1moj BaKyyMOM C MOJyUYe€HHEM YKa3aHHOTO B 3arojioBke coennneHus (11 mr,
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28%) B BuAe xenToro nopomka, 'H AMP: 2.25 (3H, s), 2.44-2.49 (4H, m), 2.99-3.16 (4H, m),
3.91 3H, s), 6.73 (1H, s), 7.38 (3H, s), 7.67 (1H, s); m/z: EST MH" 309.

Ilpomexyrounoe coeaunenue 74: N'-[5-Xiop-4-(1H-ungou1-3-uwi)nupuMuana-2-

wil-4-meTokcH-6-(4-meTnanunepazu-1-min)oenson-1,3-rzuamMmun

Cmech 5-xnop-4-(1H-unnon-3-un)-N-[2-meTokcu-4-(4-merunnunepasus- 1 -ui)-5-
HuTpodeHwn | nupumuauH-2-amuHa (Ilpomeskyrounoe coequnenue 75, 350 mr, 0,71 Mmonb),
xenesa (237 wr, 4,25 mmonp) u NHaCl (26,5 mr, 0,50 MMonp) KUIATHIN ¢ OOpaTHBIM
XOJIOAMJIBHUKOM B 3TaHoje (24 mi) u Boze (8 mu) B TeueHue 2 4. CMech 3aTeM OXJIKAAIN U
KOHLICHTPUPOBAJIM B BaKyyMe ¢ noy4deHneM rycroii cycnensun. Jlodasmsimn CH2Clz (100 m)
u CH30H (10 mn) u cmech nepememuBanu B Teuerue 0,25 4 u 3atem punbTpoBanu. Ocanok
Ha ¢uibTpe mpombiBaiu AonoiaHuTeabHbIM KommdectBoM CH2Clz 1 CH30H u o0bennHeHHy 0
opranuueckyto ¢asy cyumin (MgSO4) u KOHLEHTPUPOBAHU B BakyyMme. B pesybrate o4ncTku
nocpeacreoM FCC ¢ amoupoBanuem 1-5% wmertanosnbHoro ammuaka B CH2Cla monmyuanu
YKa3aHHOE B 3arojioBke coenunenue (288 mr, 88%) B Buje xkenToro cyxoi mienku;, 'H SIMP:
2.26 (3H, s), 2.47-2.56 (4H, m), 2.88 (4H, t), 3.70 (3H, s), 4.29 (2H, d), 6.72 (1H, s), 7.04 (1H,
t), 7.14 (1H, s), 7.15-7.22 (1H, m), 7.46 (1H, d), 8.18 (1H, s), 8.35 (2H, d), 8.48 (1H, d), 11.81
(1H, s); m/z: EST MH™ 464,49

TIpomexyrounoe coequuenue 75: 5-Xaop-4-(1 H-uanoj-3-ua)-N-[2-meroxcu-4-(4-

MeTuJanunepasuH-1-ma)-S-uuTpodeHn | nMpUMHAHH-2-AMUH

I-Merunnunepasun (492 mkia, 4,44 MMonb) noOaBIsIM K CyCHeH3uH S-xyop-N-(4-
¢dTop-2-meTokcu-S-uurpodenun)-4-( 1 H-uumon-3 -uin) mupuMuInH-2-aMUHA
(ITpome:xyTouHoe coexmnenue 76, 612 mr, 1,48 mmons). Cmech HarpeBaiu npu 120°C B
TedeHue | 9 1 3aTeM KOHIeHTpHupoBain B Bakyyme. Octarok pacteopsuin B CH2Clz (25 mu) u
NpOMBIBAIM BONOH (2 X 25 mu1) m Haceim. paccosioMm (25 mu), 3arem cymman (MgSOs) u
KOHLIEHTPUpPOBaJU B BakyyMe. B pesynbrate ounctku nocpeactsom FCC ¢ smonpoBanuem 1-
10% CH3OH B CH2Cl2 nony4anu yka3aHHOE B 3arOJIOBKE COCIUHEHUE B BUAE OPAHKEBOU
CMOJIBL. DTy CMOJIy PAacTBOPSUIIM B 3TaHOJNE (25 MIT) U B OCAAOK BBINAAJIO TBEPJOE BEIIECTBO.
3TO TBEpIOE BELIECTBO COOMpanu (PUIBTPOBAHHEM U MPOMBIBAIHA 3TAHOJIOM H JU3THUIOBBIM
3¢UpOM ¢ TONy4YeHHEM YKa3aHHOTO B 3arojioBke coemuHeHusi (365 wmr, 50%) B BHIe
JKeJITOro/opaHkeBoro Teepaoro semectsa; 'H SIMP: 2.26 (3H, s), 2.47-2.55 (4H, m), 3.07-3.13
(4H, m), 3.93 (3H, s), 6.85 (1H, s), 6.99 (1H, t), 7.16-7.22 (1H, m), 7.48 (1H, d), 8.26 (1H, d),
8.36 (1H, s), 8.42 (1H, d), 8.51 (1H, s), 8.54 (1H, s), 11.88 (1H, s); m/z: ES” MH" 494 46.
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Ilpome:xkyTouHoe coenuHenne 76: S-Xaop-N-(4-prop-2-meTokcu-S-uuTpodenn)-

4-(1 H-uan0J1-3-1)-DTHPUMHAAHH-2-AMHH

Cwmecp 3-(2,5-nuxnopnupumunus-4-un)-1H-unanona (IlpomexxyTouHoe coennHeHHe

11, 391 wr, 1,48 wmwmonb), 4-¢prop-2-merokcu-S-uutpoanunura (Ilpome:kyTounoe

,
coenuHenue 23, 289 mr, 1,55 MMonb) U MOHOTHIpATA A1-TOJYOJICYJIBPOHOBON KUCIOTHI (310
mr, 1,63 mmonp) B 2-neHranone (25 mu) Harpesamu mpu 125°C B Teuenue 18 u. Cmech
OXJIAXKAAIIM M MCTIONBb30BAIIM HA CIIEAYIOLIEH cTanuu Oe3 HOMOIHUTENbHOM ouncTky; m/z; EST
MH" 414,12.

Ilpomexxyrounoe coenuHenue 77: 4-Meroxceu-N'-[5-mernia-4-(1-MmeTHINHI0JI-3-

HJI)OHPUMHANH-2-11]-6-(4-MeTHanunepasui-1-ua)oenso.-1,3-1uamux

Cmech N-[2-meTokcu-4-(4-metunnunepasus-1-mn)-S-aurpodennn]-S-merun-4-(1-
METUIMHAON-3-um)mupuMuanH-2-amuaa (Ilpome:kyrounoe coemmnenue 78, 408 mr, 0,84
MMOJIb), kene3a (280 mr, 5,02 mmonb) u NH4Cl (31,3 mr, 0,59 mmonb) B 3TaHose (24 mi) u
Boze (8,00 mMi1) KUnATHIN ¢ OOPaTHBIM XOJOAMIBHUKOM B TeueHHe 3 4. CMech OXJaxaanu u
KOHLIEHTPUPOBAJIM B BAKyyMe ¢ nojiyuenueM rycroi cycrnensun. Jlodasmsam CH2Clz (100 m)
u CH30H (10 min) u cmech nepememuBanu B Teuerue 0,25 4 u 3atem ¢punbTpoBanu. Ocanok
Ha QuibTpe pombiBaiu AonoaHuTe bHbIM KomdecTBoM CH2Clz u CH3OH u o0benuHeHHy 1O
oprannueckyto $asy cyurmiu (MgSO4) 1 KOHUEHTPUPOBAIH B BakyyMe. B pe3yibrare 04uCTKH
nocpeactBoM FCC ¢ amoupoBanuem 1-7% wmeranonbHoro ammuaka B CH2Cl2 monydamu
yKazaHHOe B 3aroyioBke coenuHeHune (163 wmr, 43%) B Buae KeNTOH CMOJIBI, KOTOpas
KpucTanm3oBanach npu crosuun; 'H AMP: (CDCls) 2.36 (6H, s), 2.53 (3H, dd), 2.94 (4H, 1),
3.69-3.79 (2H, m), 3.83 (3H, s), 3.86 (3H, s), 6.69 (1H, s), 7.24-7.27 (1H, m), 7.29 (1H, dd),
7.33 (1H, dd), 7.36-7.40 (1H, m), 7.49 (1H, s), 7.58 (1H, s), 8.23 (1H, d), 8.26 (1H, s), 8.56
(1H, d); m/z: ES"MH" 458 37.

TIpomexyrounoe coeaunenue 78: N-[2-Merokcu-4-(4-meTuanunepasun-1-mi)-5-

HUTpodenmn]-S-meTna-4-(1-MeTHIANHA0I-3-HI)IHPUMUANH-2-AMHH

I-Merunmunepaszun (0,453 mn, 4,08 mmonb) nobasnsum k cycrneHsun N-(4-pTop-2-
METOKCH-5-HUTPOEeHI )-5-MeTHI-4-( 1 -MeTHIIMHIO0-3 - W) TUPUMHUIUH-2-aMHUHA
(ITpome:xyTouHoe coequnenue 79, 554 wmr, 1,36 mmons) B 2,2,2-Tpudropstanone (10 mi).
CMmech HarpeBaiii B yCJIOBHUSIX MUKPOBOJIHOBOro u3inydeHus npu 120°C B teuenue 1 4. Cmecp
3aTeM KOHIIEHTPHPOBAJIH B BakyyMme u octaTtok pactopsuid B CH2Cl2 (50 mir). Dtot pactBop
npoMbiBaid Bonoi (2 x 50 mu) m Haceim. paccosnoMm (50 mu), 3arem cymmmn (MgSOs) u

KOHLIEHTPUPOBaJIM B Bakyyme. B pesynsrate ounctku nocpeacrsom FCC ¢ smoupoanuem 1-
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10% CH30H B CH2Cl2 mony4anu opaH:KeBYO CMOJIy. DTy CMOJY pacTBOPsUTH B 3TaHOJE (25
MJI) W B OC3JAOK BBINAJAJ0 TBEPAOE BEINECTBO. OTO TBEPAOE BEIECTBO COOMpanu
(buIbTpOBaHIEM 1 IPOMBIBAJIN STAHOJIOM C IOJIyY€HUEM YKa3aHHOTO B 3ar0JIOBKE COSTMHEHUS
(413 Mr, 62%) B BUME *eNTOro/opaH:xeBoro Teepaoro semectsa;, 'H AMP: 2.25 (3H, s), 2.39
(3H, s), 2.45-2.54 (4H, m), 3.03-3.10 (4H, m), 3.91 (3H, s), 3.98 (3H, s), 6.86 (1H, s), 7.06 (1H,
dd), 7.22-7.28 (1H, m), 7.51 (1H, d), 8.02 (1H, s), 8.07 (1H, s), 8.26-8.30 (1H, m), 8.38 (1H,
d), 8.69 (1H, s), m/z: EST MH" 488,29.

IlpomexxyTouHoe coeaumHeHue 79:  N-(4-Pr1op-2-MeTOKCH-S-HUTPOheHuI)-S-

MeTHJI-4-(1-Me THINHI0J1-3-HJ1 )IHPUMHANH-2-AMHH

Cwmech 3-(2-xnop-S-merunmupumuana-4-un)-1-merun-1H-uanona (Ilpomexxkyrounoe

coequHenue 80 350 wmr 1,36 mmomnb),  4-drop-2-MeTOKCH-5-HUTPOAHUIINHA

2 2

(IIpomexkyTouHOe coennHeHue 23, 265 mr, 1,43 MMOJIB) U #-TONYOJICYIB(GOHOBON KHCIOTHI
(284 wr, 1,49 mmorb) B 2-nentanone (25 mu) HarpeBanu npu 125°C B teuenue 24 4. Cmech
3aTeM OXJIXKAAJIH U KOHLEHTPUPOBAIN B BakyyMme. IlonyueHHy0 CMOIy MCHONB30BasH Oe3
nanpHelmei ounctiu, m/z: EST MH™ 240,13.

Ilpomexxyrounoe coeaunenue 80: 3-(2-Xuop-S-mernanupuvuaus-4-uia)-1H-

HHI0J1

NaH (0,862 r, 21,54 mmonb, 30%-Has aucniepcusi B MuHepaibHOM Macie) pu 0°C oz
N2 poGammsmun  k  3-(2-xnop-5-merunnupumunns-4-un)-1H-uanony  (IlpomexkyTounoe
coequrenue 17, 5,0 r, 20,5 mmounb) B THF (200 mut). [TonydeHHbIH pacTBOp mepeMeInInBaIu
npu 0°C B Teuenue 0,25 4. 3arem nobasmsuiu CH3I (1,347 M, 21,54 MMOJTB), CMECH OCTABJISITU
HarpeBaThCs 0 K.T. U MepeMEeIINBaJIH B TeueHue 2 4. CMech CHOBA OXJIAXKAJU B JIEASTHON OaHe
u nobassuin gononHuteTbHOoe KommuecTBo NaH (0,862 r, 21,54 mmonb, 30%-Hast nucniepcust
B MHuHepaibHOM Mache). [lonydeHHyro cycnensuro nepememmnsanu npu 0°C B Teuenue 10
muHyT. 3aTem nobasysuiu CHs3I (1,347 mit, 21,54 MMouib) 1 CMeCh TIEpeMEeITUBaIN B TEYCHHE
nononauTenbHOro 1 4. Cmech 3atem paszbdasisuii Bomoit (100 mir) u sxctparupoann EtOAc
(100 mu). OpraHudeckuil pacTBOpP MpOMBIBATH Bomoi (75 MiI) W Ha rpaHHUIE pasnena
pacTBopuTeneil 00pa3OBBIBAJIOCH TBEPAOE BELIECTBO. 1BEpAOe BEINECTBO COOHMpanu
¢unbTpoBanreM u mpombiBand Bomoil u EtOAc m 3arem cymuiy, mojydas YKa3aHHOE B
3arojIOBKe COeTUHEHNE B BHE Oeoro TBepaoro seuiectsa. ®asbl pa3faessuid U OpraHMYeCK Uil
PacTBOP JOTIOJIIHUTEIBHO MPOMBIBAIIN BOJIOH, B PE3yJIbTATE YEro 0Opa30oBasioch elie HEKOTOPOe
KOJIMYECTBO TBEPAOTO BELIECTBA, KOTOPOE TaKkke coOupanu (UIBTPOBAHHUEM, NMPOMBIBAIN

Bopoil u EtOAC u cymmnm ¢ MmojydyeHHeM IOMOJHUTEIBbHOTO KOJIMYECTBA YKA3aHHOTO B
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3aroJIOBKe COeNHMHEHWsT B Buue Oenoro Teephoro BemecTtBa (Bcero: 3,82 1, 72%).
Opranudeckuii pacTBOp 3aTeM MpPOMBIBAIM Hacelm. pacconoM, cyummun (MgSOs) u
KOHLIEHTPUpOBaIX B BakyyMme. OCTaTOK pacTHpalid ¢ AMSTHIOBBIM 3(QHUPOM C MONyUYEHHEM
TBEPOTO BEIIECTBA, KOTOPOE cOOMpanu GUIbTPOBAHUEM U CyLIUJIH B BAKyYyMe C ITOJIy YeHHEM
yKa3zaHHOro B 3arosioBke coenuHenus (0,883 r, 17%) B Buzme OexeBOro TBEPAOIo BELIECTBA,
(Bcero: 4,71 1, 89%); 'H SIMP: 2.48 (3H, s), 3.94 (3H, s), 7.24-7.36 (2H, m), 7.58 (1H, d), 8.25
(1H, s), 8.48 (1H, s), 8.57 (1H, d); m/z: ES" MH" 258,12.

Mpomexyrounoe coexuHeHue 81: N'-(2-mumeTHaaAMHHOITHI)-5-MeToKCH-N-

MeTiI-N’-|5-meTna-4-(1-Me THIANHA01-3- W1 ) I PUMHAHH-2- W1 |6eH30.1- 1.2 ,4-TpHaMuH

Cmech N'-(2-mumeTnnaMuHOS TN )-2-MeTOKCH-N"-MeTun-N-[ S-metun-4-(1-metu-
WHJOJ-3 - W) TUPUMUIUH-2-11 |-S-HUTpoOeH3011- 1 ,4-mrnamuna (IlpoMeskyToUHOE coeqHHEeHHe
82, 202 wmr, 0,41 mmonb), skenesa (138 wmr, 2,48 mmonb) u NH4Cl (15,45 mr, 0,29 mmorb) B
starone (16 mu) u Boxe (5,33 M) KUMSITHIN ¢ OOPATHBIM XOJIOAUIBHUKOM B TEUEHHE 3 .
CwMech 3aTeM OXJIaKAaIu U KOHLEHTPUPOBAJIN B BAKyyMe C MOJy4YEHUEM I'yCTON CyCIEeH3UHU.
3arem nobasisiu CH2Cl2 (100 mim) u CH30H (10 mut) u cmech nepemennrBany B TeueHue 0,25
9 1 3aTeM QunbTpoBanu. Ocanok Ha (UIBTPE MPOMBIBAIN AOMOJHHUTEIBHBIM KOJHYECTBOM
CH2Clz u CH3OH wu oObenuHeHHyto opraHudeckyro ¢Gasy cymuan (MgSO4) wu
KOHLIEHTPUpPOBaJU B BakyyMe. B pesynbrate ounctku nocpeactsom FCC ¢ smonpoBanuem 1-
8% meTtaHoapHOTO ammuaka B CH2Clz monyvanu ykasaHHoe B 3aroyioBke coenunenue (147 mr,
78%) B BUIE KeNTOM cyxoi mnenku; m/z: ESTMH™ 460,36.

Tlpomesxxkyrounoe coeauHenue 82: N'-(2-IumernwjiaMuHOITHI)-2-MeTOKCH-N'-

MeTHJI-N-[S-meTnia-4-(1-MeTHANHA0J-3-1J1 ) IUPUMHANH-2-11]-5-auTpodenso.-1.4-

AUAMHH

N N! N?-tpumerunstan-1,2-muamus (221 mr, 2,16 MMonb) 10GaBIsiy K CyCrieH3un N-
(4-drop-2-merokcu-S-autpodermn)-S-metrin-4-(1-MeTHITMHAON-3 - 1T ) TUPUMUANH-2-aMIHA
(ITpomesxyTouHoe coenuHenue 79, 400 mr, 0,98 mmons) B8 DMA (4 mu). Cmech HarpeBaiu B
yCJIOBUSX MHKpOBOJHOBOro wusnydenus npu 140°C B teuenue 0,5 u. Cmech 3arem
KOHLIEHTPUPOBAJIM B BakyyMe U octatok pactBopsuid B EtOAc (100 mut). Dror pactBOp
npoMbiBai Bogod (2 x 100 mu) m Hacemm. paccosmoM (100 wmu), cymmmu (MgSO4) u
KOHLIEHTPUpOBaJIU B BakyyMe. B pesynbrate ounctku nocpeactsom FCC ¢ smonpoBanuem 1-
8% meraHonpHOrO ammuaka B CH2Cl2 monyuanu ykazanHoe B 3arosioBke coequaenue (202 wmr,

42%) B BUIE OPaHKEBO Cyxoii mieHku, m/z: EST MH™ 444,55,
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IIpomexyrounoe coenunenue 83: 4-[(3R)-3-/lumeTnaaMHHONUPPOIHANH-1-11]-6-

MeToKCcH-N-[S5-MmeTnia-4-(1-MeTHINHIO0JI-3-WI ) IHPUMHUAHH-2-11|0en3041-1,3-1uaMuH

Cwmece  N-{4-[(3R)-3-mumMeTHIaMHUHOTUPPOIUANH- | -1 |-2-METOKCH-5-HUTPOD EHNII § -
5-metun-4-(1-merunuanon-3-uwn)mupuMuani-2-amuHa  (Ilpome:xxyTounoe coennHeHue 84,
325 wmr, 0,65 mmoib), skenesa (217 mr, 3,89 mmons) 1 NH1Cl (24,26 mr, 0,45 MMOITb) B 3TaHOJIE
(16 M) 1 Boze (5,33 Mut) KUIATHIIM ¢ OOPAaTHBIM XOJIOAUIBHUKOM B TeueHue 3 4. CMech 3aTeM
OXJIAXJAMH WU KOHLEHTPUPOBAIM B BaKyyMe C IOJy4YeHHEM TIyCTOH CYCIEH3HH. 3aTreM
nobasnsamn CH2Clz2 (100 M) u CH30H (10 M) u cmech nepememuBanu B TeueHue 0,25 4 u
3areM pribTpoBanu. Ocanok Ha GUIBTPe MPOMBIBAIN AOMOJHUTEBHBIM KotruecTBoM CH2Cl2
u CH30H u obbenunenHyto opranudeckyro (asy cymmmu (MgSO4) U KOHLEHTPUPOBAIU B
BakyyMe. B pesynbraer ounctku nocpencrtsom FCC ¢ amoupoBanueM 1-8% meTaHOIBHOTO
ammuaka B CH2Cl2 monyuanu ykasaHHoe B 3aroyioBke coenmuuenue (257 wmr, 84%) B BuIe
KenToii cyxoit mienku; "H AMP: 1.76 (1H, td), 2.03 (1H, dt), 2.18 (6H, s), 2.37 (3H, s), 2.79-
2.87 (1H, m), 2.88-2.97 (2H, m), 3.08-3.14 (1H, m), 3.18 (1H, dd), 3.73 (3H, s), 3.90 (3H, s),
4.19 (2H, s), 6.70 (1H, s), 7.13 (1H, t), 7.25 (1H, t), 7.44 (1H, s), 7.51 (1H, d), 7.65 (1H, s),
8.04 (1H, s), 8.19 (1H, s), 8.46 (1H, d); m/z: ES" MH" 472,35.

TIpomexyrounoe coeaunenue 84: N-§{4-[(3R)-3-TIumernanaMuHONUPPOIUANH-]1-

wil-2-mMeToKcu-S-HuTpOodeHnI}-S-MeTHIA-4-(1-MeTHIHHA0JI-3- W1 ) IHPUMHANH-2-AMHH

(BR)-N,N-Aumerunnupponuaus-3-amud (255 wmr, 2,24 wmmoab) nolaBmsuid K
CYCIIeH3UH N-(4-drop-2-metokcu-S-autpodermn)-S-meTun-4-( 1 -meTunnHmoN-3 -
wn)nupumuauH-2-amMuHa (Ilpomeskyrounoe coeaunenue 79, 414 mr, 1,02 mmons) B DMA (4
MJI) ¥ CMECh HArpeBaJId B YCJIOBUSIX MUKPOBOJIHOBOTO M3sydenusi npu 140°C B teuenue 0,5 4.
CwMmecp 3aTeéM KOHLEHTPHUPOBAIM B BakyyMe M ocTatok pactBopsuii B EtOAc (50 mu). B
pe3yJbTaTe OUYMCTKH IOCPEACTBOM HOHOOOMEHHOW XpoMaTorpaduu ¢ HCIIOJIB30BAHHEM
kosoHKU SCX u ¢ amouposanueM 0,35 M MeTaHOIBHBIM aMMHUAKOM I10CJI€ KOHLIEHTPUPOBAHMUS
COOTBETCTBYIOLIUX (PpaKIMi B BAKYyMe IOJTyHaH MOy OUHIIEeHHBIA MaTeprual. B pesynbrare
ounctku nocpenctsom FCC ¢ amouposannem 1-8% CH3OH B CH2Cl2 nonyvanu ykazaHHOE B
3arojoske coenunenue (330 mr, 65%) B Bue opaHxeBoii cyxoii mnenky; 'H SIMP: 1.75-1.86
(1H, m), 2.13-2.19 (1H, m), 2.21 (6H, s), 2.37 (3H, s), 2.75 (1H, s), 3.10-3.20 (2H, m), 3.21-
3.27 (1H, m), 3.46 (1H, td), 3.90 (3H, s), 3.94 (3H, s), 6.56 (1H, s), 7.03 (1H, t), 7.21-7.26 (1H,
m), 7.49 (1H, d), 7.94 (1H, s), 8.05 (1H, s), 8.23 (1H, s), 8.37 (1H, d), 8.39 (1H, s); m/z: ES*
MH" 502,33.
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IIpomexyrounoe coexuuenue 85: N-[5-Xuop-4-(1-Me THIHMHA0J1-3-HJ1) T PHMHIHH-

2-n]-4-[(3R)-3-auMeTHIAMHUHOTUPPOIHANH-]1-11]-6-MeToKCHOeH30.J1-1,3-THAMHH

Cwmech 5-xnop-N-{4-[(3R)-3-1uMeTn1aMuHOTUPPOIUANH- | -1 |-2-MeTOKCH-5-
HuTpodeHun } -4-(1-meTunuHnoN-3-unm)mupuMuanH-2-amuaa (IlpomeskyTouHoe coequHeHue
86, 747 wmr, 1,43 mmonb), xenes3a (479 wr, 8,59 mmons) u NH4Cl (53,6 mr, 1,00 Mmmosib) B
staHoJie (48 mut) u Bone (16 M) KUNATHIIH ¢ OOpaTHBIM XOJIOAMIBHUKOM B TedeHne 3 4. CMech
3aTeM OXJIAKJAIU M KOHLIEHTPHPOBAIHN B BaKyyMe C IOJyUY€HHEM I'yCTON CYyCIEH3MU. 3aTeM
nobasnsamn CH2Clz2 (100 M) u CH30H (10 M) u cmech nepememuBanu B TeueHue 0,25 4 u
3areM pribTpoBanu. Ocanok Ha GUIBTPe MPOMBIBAIN AOMOJHUTEBHBIM KotruecTBoM CH2Cl2
u MeOH u obvennneHHy0 opranudeckyro (asy cymmnn (MgSO4) U KOHLIEHTPUPOBAIU B
BakyyMe. B pesynbrate oumctku mnocpencsrom FCC (pasnmeneHue Ha [Be MapTuu) ¢
smoupoBanueM 1-9% wmeraHonbHOro ammuaka B CH2Cl2 mosnyvanu yka3aHHOE B 3arojIOBKE
coenuHenue (230 mr, 33%) B BUzE JKENTOH CMOJIbI, KOTOpasi KPUCTAJUTU30BAIACH IPU CTOSHHY,
u (2% mapTusi) elie HEKOTOPOE KOJUYECTBO YKA3aHHOTO B 3arojioBke coenuHeHws (329 wr,
47%) B Buge xenroii cmoner, 'H AMP: (CDCI3) 1.87 (1H, ddt), 2.13 (1H, dtd), 2.29 (6H, s),
2.86 (1H, dq), 2.98-3.09 (2H, m), 3.20 (2H, dd), 3.66 (2H, s), 3.84 (3H, s), 3.88 (3H, s), 6.70
(1H, s), 7.25-7.35 (2H, m), 7.38 (1H, dd), 7.61 (1H, s), 8.10 (1H, s), 8.19 (1H, d), 8.32 (1H, s),
8.66 (1H, dd); m/z: ES" MH" 492,27,

TIpomMeRyTOYHOE coeIMHEeHHe 86: 5-Xgop-N-{4-][(3R)-3-

AUMETHIAMUHONHNPPOJIHANH-1-11]-2-MeToOKCH-S-HUTPpodeHn1}-4-(1-MeTHINHI0.1-3-

I/IJI)HI/IDI/IMI/IHI/IH-Z-aMI/IH

(BR)-N,N-Aumermnnupponuaus-3-amud (126 wmr, 1,11 wmmonb) npobaBmsuin K
CYCIIeH3UH 5-xn0p-N-(4-pTop-2-MeTokcu-5-aurpod enmn )-4-( 1 -MeTruIuHI01-3-
wn)nupumMuauH-2-amuHa (Ilpomeskyrounoe coeaunenne 87, 215 mr, 0,50 mmons) B DMA (5
MJI) ¥ CMECh HArpeBaJIU B YCIOBUSIX MUKPOBOJIHOBOTO M3sydeHusi npu 140°C B Teuenue 0,5 4.
CwMmech 3aTeM KOHLIEHTPUPOBAIN B BaKyyMe U OOBEAMHSIN C MaTEPHAJIOM M3 PEAKIH HIDKE
s oopadotku. (3R)-N,N-mumernnnupponuauH-3-amuH (276 mr, 2.42 MmMoJib) 10OaBIsIIH K
CyCIIeH3UH 5-x10p-N-(4-pTop-2-MeTokcu-5-aurpod eHmn )-4-( 1 -MeTruuHI0-3-
wn)nupuMuauH-2-amMuHa (Ilpomeskyrounoe coennnenune 87, 470 mr, 1,10 mmoins) B DMA (10
MJI) ¥ CMECh HArpeBaJIM B YCIOBUSIX MUKPOBOJIHOBOTO M3syueHust npu 140°C B Teuenue 0,5 4.
CMmech KOHLEHTPUPOBAIM B BaKyyMe M OOBEOMHSIN C MAaT€PHAJIOM M3 MEPBOH MPOLEIYPBI,

ONMMCaHHOM BbIle, U1t 00padoTkn. O0vennHeHHbIe ocTaTKu pactBopsuid B CH2Cl2 (100 mi)

NIOJTyY€HHBIH PacTBOP MpoMbIBaiH Bogol (2 x 100 mut) u Hacei. pacconom (100 mi) u 3atem
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cyurmmi (MgSO4) 1 KOHIIEHTpHPOBAJH B BakyyMe. B pesynbrare ounictku nocpenctsom FCC
camouposarneM 1-10% CH3OH B CH2Cl2 nony4anu yka3aHHOe B 3aroyioBke coenuaenue (747
mr, 89%) B Bue OpaHkeBoi cmoubl, m/z: ESTM™ 522.30.

IIpomexkyTouHoe coenunenue 87: S-Xuop-N-(4-dh1op-2-MeTOKCH-S-HUTPOdEeHHT)-

4-(1-MeTHINHIO0I-3-1J1 ) HIHPHMUAHH-2-AMHH

Cmech 3-(2,5-auxnopnupuMuanH-4-1i)- | -MeTHIMHI0IA (ITpomesxkyTOoUHOE
coenuHenue 88, 1281 mr, 4,60 MMoIb), MOHOTHAPATA H-TOJYOJICYIB(POHOBON KHCIOTHI (964
mr, 5,07 mmonb) u 4-prop-2-MeTokcu-S-aurpoanmnuHa (Ilpomexyrounoe coennHenue 23,
900 wr, 4,84 mmonb) B 2-nentanosne (50 mu) Harpesanu npu 125°C B Teuenue 18 u. Ilpu
OXJIXKJIEHUH U3 pacTBOpa BhImanai ocanok. Ocanok cobupanu GuUIbTpoBaHUEM, IPOMBIBAIN
CH30H (10 mn) u gustunoBeiM d¢upom (20 mu) u cyummiau Ha QUIbTpE € MOJNy4YEHHEM
yKa3aHHOro B 3arojioBke coeauHeHus (1,42 r, 72%) B BHUIE KENTO-KOPUYHEBOTO TBEPIOTO
BelleCcTBa, KOTOPOE UCTIONIB30BAJIHN Oe3 nanpHeineii ounctku;, 'H IMP: 3.91 (3H, s), 3.96 (3H,
s), 7.05 (1H, t), 7.23-7.3 (1H, m), 7.39 (1H, d), 7.53 (1H, d), 8.33 (1H, d), 8.47 (1H, s), 8.58
(1H, s), 8.65 (1H, d), 8.76 (1H, s), m/z: ES” MH" 428,10.

IIpomekyTouHOE coeTHHEeHHE 88: 3-(2,5-AuxaopnupumMuau-4-uia)-1-

METHJIHHAOJ
NaH (0,795 r, 19,88 mmoas) npu 0°C mox N2 nobassisimu k 3-(2,5-1ux10pIUPUMUH-

4-un)-1H-uanony (Ilpome:xxkyrounoe coequnenue 11, 5,0 r, 18,9 mmons) 8 THF (200 mui) u
cmech nepemerivBanu npu 0°C B Teuenue 0,25 4. 3arem nobasnsin CHsI (1,243 mu, 19,88
MMOJIb) M CMECh OCTABJIST HATPEBATHCS 10 K.T. U NepeMeInnBajiy B TeueHue 1 4. Cmech CHOBa
OXJIAKIANU B JIEAsTHOM OaHe u no0aBs AonoHuTeIbHOe kojudecTso NaH (0,795 r, 19,88
mmoib). Cycniensuto nepemernusanu npu 0°C B Teuenue 10 munyT, 3aTem nobdasmsuiu CH3I
(1,243 mu, 19,88 mmonb) u cMmech nepememuBaiv B TedeHne | 4. Cmeck 3ateM pa30aBisiim
Bo0# (100 Mut), 4TO MPUBOIMIIO K 0OPA30BaHHIO HEKOTOPOTO KOJMUECTBA TBEPIOTO BELIECTBA.
TBepmoe BemecTBo codupanu GUIBTPOBAHUEM U TIPOMBIBaIU Bonoi 1 EtOAC u 3aTem cymiu
C MOJIyYEHHEM YKa3aHHOTO B 3aroJIoBKe coenuHeHus (3,67 r, 70%) B Bune 6€:xeBOro TBEpAOro
BemtecTsa. OpraHyecKuil pacTBOP AOIUITHUTEIBHO IPOMBIBAINM BOJOM M HACBHILL. PaccojoM U
3areM cy i (MgSO4) 1 KOHIEHTPUPOBAIU B BakyyMe. B pesynbrare pacTUpaHus OCTaTKa C
IVSTUIIOBBIM 3(HUPOM TMOJyYald TBEPIOE BEIIECTBO, KOTOPOE coOHMpanu (PUIBTPOBAHUEM U
CYLIWJIA B BAKYyMe C TOJyYeHHUEM YKa3aHHOTO B 3arojioBke coenuHenws (477 mr, 9%) B Buze

KOPUYHEBOTO TBEPJOTO BEIIECTBA. DTOT MaTepHal UMENl YHCTOTY TONBKO 71%, mosTomy ero
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XPaHUIH OT/IENIbHO OT Gonee panHeil mapruu; 'H AMP: 3.97 (3H, s), 7.34 (2H, dtd), 7.59-7.65
(1H, m), 8.56 (1H, dd), 8.73 (1H, s), 8.79 (1H, s); m/z: ES" MH" 278,06.

IIpoMeKyTOYHOE coeHeHHe 89: 2-({5-Amuno-4-[(3R)-3-

AUMETHIAMUHONHNPPOJIHAHH-1-1n1a]-2-MeTokcHdeHn I} aMiHO)-4-(1-MeTHIHHA0J-3-11)-

HI/IDI/IMI/IHI/IH-S-K%IDﬁOHI/ITDI/IJ’[

Cmech N-[5-xnop-4-(1-meTnnuHnon-3-uwi)nupuMuans-2-un |-4-[ (3 R)-3 -aumetni-
aMUHOMIUPPONUINH- 1 -1 ]-6-meTokcnbOen3on-1,3-nnamuaa  (IlpomexkyTouHOE CcOeIHHEHHE
85, 324 wmr, 0,66 MMob), moporka pHKa (4,3 mr, 0,07 MMOJIB), TPUC(IMOEH3UITHIEHALIETOH )-
munamnaausa(0) (60,3 mr, 0,07 mmons), aunukiorekcui(2',4',6'-rpunsonponunondennn-2-
win)pocpuna (‘XPhos’, 62,8 mr, 0,13 mmonp) u gunuanouuHka (46,4 mr, 0,40 mMmoJb)
NOMeINaal B PeaKLHOHHYI0 MpoOupKy mox N2 u 3aTteM A00aBiisiiv aerasupoBaHHbii DMA
(1,75 mi). ITonyueHnyro cycneHsuro HarpeBaiu a0 95°C u mepeMeinuBaiy B TeUeHHE 2 Y.
Cwmecp 3atem pazbasnsuin EtOAcC u mpombiBaiu 5 pa3 BOIOM, a 3aTeM paccojioM. Pactsop
cyurmn (MgSO4) u koHueHTpupoBanu B Bakyyme. Ocrarok pactBopsuiu B CH30H wu
OCTaBJISIM TPOXOAuTh uepe3 kapTpumk stratospheres SPE PL-Thiol MP SPE (moctymnen ot
Polymer Laboratories) mnon BO3IEWCTBHEM CHJIBI  TsDKECTH. [lony4YeHHBIH pacTBOp
KOHLIEHTPUPOBAJIA B BaKyyMe U TOJYYEHHBIH OCTAaTOK PACTHPAIM C JUITHUIIOBBIM 3(PHUpOM.
[TonyueHHOe TBEpAOE BEINECTBO COOMpanud (PUIBTPOBAHMEM M TPOMBIBAJIN U THUIOBBIM
5(pUPOM C TIOJIYUYESHHUEM YKAa3aHHOTO B 3arojioBke coenuHenus (184 mr, 58%) B Buze »xentoro
tBepnoro semectsa, 'H AMP: (100°C) 1.8-1.88 (1H, m), 2.03-2.11 (1H, m), 2.24 (6H, s), 2.92-
2.99 (1H, m), 3.01-3.05 (1H, m), 3.06-3.11 (1H, m), 3.20 (2H, ddd), 3.69 (3H, s), 3.90 (3H, s),
4.17 (2H, brs), 6.73 (1H, s), 7.04 (1H, s), 7.10 (1H, t), 7.26 (1H, t), 7.50 (1H, d), 8.31 (1H, d),
8.42 (1H, s), 8.60 (1H, s), 8.62 (1H, s); m/z: ES* MH" 483 31.

TIpomexyrounoe coequaenue 90: 2-{[5-Amuno-2-meToxcu-4-(4-MeTHINMIIEPAIHH-

1-um)denna]amuno}-4-(1-MeTHIMHIO0JI-3- W )IUPHUMHIHH-S-KAapOOHHUTPUI

Cwmech N'-[5-xn0p-4-(1-MeTUIUHIO-3 -1 ) TUPUMUAHH-2 - 1T |-4-Me TOKCH-6-(4-
MeTununepasus- 1 -mn)denson-1,3-nuamuna (Ilpomexkyrounoe coequnenue 91, 344 mr, 0,72
MMOJIb), opomka nuHka (4,71 mr, 0,07 mmons), Tpuc(nubensnnuneHaneron )aunauianus(0)
(65,9 wr, 0,07 wmmonb), gunukiorekcwi(2',4',6'-tpunsonpommwidudenun-2-mi)pocduHa
(‘XPhos’, 68,6 mr, 0,14 mmonb) u nuuuanonuaka (50,7 mr, 0,43 MMOJb) MOMEINATH B
peakunoHHY0 npodbupky mox N2 u 3areM nodaBisun nerasupoBanHeli DMA (1,91 ).
[Monyuennyro cycreH3uro nepemermnBaiu npu 95°C B Teuenne 2 4. Cmech 3aTeM pa30aBIisin

EtOAc u npombiBanu 5 pa3 Boxoii, a 3areM pacconom. PactBop 3arem cymmmm (MgSOs) u
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KOHLIeHTpupoBaiu B Bakyyme. OcrtaTtok pactsopsiu B CH3OH u octaBisinn npoxoauTs depes
kaptpumk stratospheres SPE PL-Thiol MP SPE (moctymen ot Polymer Laboratories) mox
nefictBueM cuiibl  TskecTd. [losydeHHBI pacTBOp KOHLEHTPUPOBAIUM B BakKyyMe U
MOJIYYEHHBIH OCTATOK PACTUPAIU ¢ AMATWIOBBIM 3(pupom. [TonmydeHHOEe TBepHOe BEIEeCTBO
cobupanu QUIBTPOBAHHUEM U MPOMBIBAJIH TUSTHIIOBBIM 3(PUPOM C MOTyYSHHEM YKa3aHHOTO B
3aronoske coenunenus (208 mr, 62%) B BUae keaATOro TBepaoro Bemectsa, 'H SIMP: 228
(3H, s), 2.51-2.58 (4H, m), 2.89-2.95 (4H, m), 3.69 (3H, s), 3.91 (3H, s), 4.23 (2H, brs), 6.75
(1H, s), 7.08 (1H, s), 7.09-7.12 (1H, m), 7.26 (1H, ddd), 7.50 (1H, d), 8.31 (1H, d), 8.43 (1H,
s), 8.61 (1H, s), 8.64 (1H, s); m/z: ESTMH" 469,33.

IIpoMeRyTOYHOE coeJHEeHHEe 91: N'-[5-Xnop-4-(1-MmeTHaAMHA0JI-3-

M) IHPHUMHUANH-2-11]-4-MeToKCH-6-(4-MeTHIANHIepa3zuH-1-ua)oen3o-1,3-1uamMmux

Cmech 5-xn0p-N-[2-meTokcu-4-(4-metnnnunepasus- 1 -mn)-5-aurpodennn |-4-(1-
METIJINHAOJ-3-1n)mupuMuauH-2-amuHa (Ilpomexxyrounoe coenuHenue 92, 750 mr, 1,48
MMOJIb), kene3a (495 mr, 8,86 mmonb) u NH4Cl (55,3 mr, 1,03 mmonb) B 3Tanose (12 i) u
Bozie (4 MJ) KMISITUIIM C OOPaTHBIM XOJIOIMIBHUKOM B TeueHHe 4 4. B pesynbrare o4ncTKH
IIOCPEICTBOM HMOHOOOMEHHOH Xpomarorpaduu ¢ wucnojb3oBaHueM Kook SCX u ¢
3IOUpOBaHUEM 7 M MeTaHOJBHBIM aMMHAKOM MOJy4ald YaCTUYHO OYHINEHHBIN Marepual,
KOTOpBIM KOHLIEHTPUPOBAJIM B BaKyymMe Ha JHUOKCHAe KpeMHusi. B pesynbrare ouncTku
nocpencteoM FCC ¢ amoupoBannem 0-4% 7 H. metaHonbHOro ammuaka B CH2Clz monyyanu
yKa3aHHOE B 3aroyioBke coenuHeHue (367 mr, 52%) B BUAE XKEJNTOrO TBEPAOTrO BEIIECTBA.
Heounennsle ¢ppakumm, copepikaBLUIne LEIeBOH NMPOAYKT, KOHLIEHTPHPOBAIN B BaKyyMe H
NOJIy4eHHBIH OCTaToK pactupaiu co cMmecbto CH2Cly/amsTrnoBeiii 3¢up ¢ monyyeHHeM
JOTMOJHATEIBHOTO KOJIMUECTBA YKA3aHHOTO B 3arojioBke coenunenus (230 mr, 33%) B BUze
’eJITOro TBEpAOro BemecTsa. Beero: 597 mr, 85%; 'H AMP: (CDCI3) 2.37 (3H, s), 2.56 (4H,
brs), 2.95 (4H, brt), 3.75 (2H, brs), 3.84 (3H, s), 3.90 (3H, s), 6.70 (1H, s), 7.27-7.36 (2H, m),
7.38-7.42 (1H, m), 7.63 (1H, s), 8.13 (1H, s), 8.21 (1H, s), 8.33 (1H, s), 8.63-8.69 (1H, m); m/z:
ES™MH™ 478,55.

IIpomexkyrounoe coequuenue 92: 5-Xaop-N-[2-meTokcu-4-(4-meruanunepazuy-1-

wi1)-S-uuTpodenni]-4-(1-MeTHIHH0.1-3-UI)THPUMUAHH-2-AMHH

I-Merunmunepazus (0,50 mn, 4,51 mMmonb) nobaBisin K CycrneH3uu S-xyop-N-(4-
¢dTop-2-MeTokcu-S-uurpodennn)-4-( 1 -MeTUIMHAON-3 - W) TUPUMHUINH-2-aMUHA
(ITpome:xyTounoe coenunenue 87, 750 mr, 1,75 mmons) B 2,2, 2-tpudropatanone (15 mn) u

CMECh HarpeBajy B yCIOBUAX MUKPOBOJHOBOro uznydeHus npu 120°C B teuenue 1 4 u 3atem
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npu 140°C B Treuenue 0,5 4. CMech 3aTeM KOHLIEHTPHUPOBAJIA B BAKYyM€ M OCTaTOK PACTBOPSUIH
B EtOAc (100 mi). DtoT opranmueckuii pactsop nmpombiBaiu Hachim. NaHCOs (100 mo),
Bogoit (2 x 100 mm) u 3arem paccomom (100 mu). PactBop 3arem cyummumu (MgSOs) u
KOHLIEHTPUPOBAJIM B BaKyyMeé Ha JAMOKCHAE KpeMHUs. B pe3ynbrare OUHMCTKH MOCPEICTBOM
FCC c samouposannem 0-4% CH30H B CH2Cl2 nosny4anu ykazaHHOE B 3ar0JIOBKE COETUHEHHE
(772 wmr, 87%) B BUzE OpaHxkeBoro Teepaoro semectsa; 'H AMP: (CDCls) 2.37 (3H, s), 2.59-
2.65 (4H, m), 3.07-3.14 (4H, m), 3.90 (3H, s), 3.99 (3H, s), 6.63 (1H, s), 7.25-7.3 (1H, m)
YaCTUYHO CKPBIT MUKOM xJopodopma, 7.31-7.36 (1H, m), 7.39 (1H, d), 7.56 (1H, s), 8.22 (1H,
s), 8.39 (1H, s), 8.47 (1H, d), 9.18 (1H, s);, m/z: ES” MH" 508,19.

IIpomexyrounoe coeaunenue 93: N-[5-Xuaop-4-(1H-una0u-3-HJa)IHPUMHIHH-2-

wi]-4-[(3R)-3-numMeTHI-aMHHONTUPPOJIUAUH-1-1]-6-MeToKkcuOen3o0-1,3-xuamMus

Cwmech  5-xmop-N-{4-[(3R)-3-1uMeTHIaMHUHOTTUPPOTUANH- | -1JT|-2-METOKCH-5-HUTPO-
¢dennn }-4-(1 H-uanon-3-mwn)nupumuaus-2-amuna (Ilpomexxyrounoe coennuenune 94, 350 wmr,
0,69 mmonb), xene3a (231 mr, 4,13 mmosnb) u NH4Cl (27,6 mr, 0,52 mmonb) B 3Tanosne (15 mu)
u Boze (5 Mul) KMIATHIM C OOpaTHBIM XOJOAWIbHUKOM B TedeHne 1,5 4. Cmech 3arem
OXJI)KAAJIM U KOHLIEHTpHpoBaiu B BakyyMe. Ocratok pactupanu ¢ 10%-upmv CH30H B CH2Cl2
(15 mn) B Teuenue 0,25 4 u 3atem QunbrpoBanu. OcraTku cHOBa pactupaiu ¢ 10%-HbIM
CH3;0H B CH2Cl2 (15 mn) u 3atem ¢unbtpoBanu. OO0bearHeHHbIE (QUIBTPATHI TPOMbIBAJIN
paccosmom, cyurmu (NaxSO4) ¥ KOHIEHTPHPOBAIM B Bakyyme. B pesyibraTre OYHCTKH
nocpenctBom FCC ¢ smoupoBanuem 3%-ubiMm CH30H B CH2Cl2 u 3atem 2-5% 7 H.
meraHospHOro ammuaka B CH2Clz monmyuanu ykazaHHOE B 3arojioBke coeawHeHue (261 wr,
79%) B BUAE kenToii nensr, 'H AMP: 1.73-1.86 (1H, m), 1.99-2.12 (1H, m), 2.20 (6H, s), 2.81-
291 (1H, m), 2.97 (2H, ddd), 3.12-3.26 (2H, m), 3.69 (3H, s), 4.20 (2H, d), 6.71 (1H, s), 7.03
(1H, t), 7.07 (1H, s), 7.14-7.22 (1H, m), 7.46 (1H, d), 8.18 (1H, s), 8.3-8.39 (2H, m), 8.48 (1H,
s), 11.81 (1H, s); m/z: ES" MH" 478,5.

IIpoMeRyTOYHOE coeHeHHe 94: 5-Xgaop-N-{4-][(3R)-3-

AUMETHIAMUHONHNPPOJIHANH-1-11]-2-MeToKcH-S-HuTpodenn}-4-(1 H-ungoj-3-

I/IJI)HI/IDI/IMI/IHI/IH-Z-aMI/IH

(R)-(+)-3-(Aumerunamuno)mupponuana (0,111 mn, 0,87 mmonb) mobaBnmsinm K
cycnensun S-xyop-N-(4-¢rop-2-merokcu-S-autpodernn)-4-(1 H-uHnon-3-un) mupuMHINH-2-
amuHa (ITpomexyTounoe coenunenue 76, 300 mr, 0,73 mmons) u DIPEA (0,151 mu, 0,87
mMmoib) B DMA (3 mi) u cmech HarpeBanmu npu 140°C B yCNOBHSIX MHKPOBOJIHOBOTO

u3nyueHus B teueHue 0,5 4. Cmech 3atem pazdasisin CH3OH u abcopOrpoBanu Ha KOJOHKE
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SCX. Kononky npombiain CH30OH u smroupoBanu cmecbro 1:1 MeTaHONBHOTO aMMuaka U
CH:Cl2. CooterctByromue (pakuuu KOHLIEHTPUPOBAIHU U JOMOJHUTENIBHO OYHINAJIH
nocpencteoM FCC ¢ amoupoBanuem 1,5% 7 H. meranonbHoro ammuaka B CH2Cla, momyyast
yKa3aHHOE B 3arofioBke coequnenue (353 mr, 96%) B Buje opasxkesoii nensr;, 'H SIMP: 1.78-
1.91 (1H, m), 2.16-2.27 (7H, m), 2.70-2.85 (1H, m), 3.12-3.29 (3H, m), 3.41-3.55 (1H, m), 3.89
(3H, s), 6.57 (1H, s), 6.95 (1H, t), 7.17 (1H, t), 7.46 (1H, d), 8.09 (1H, s), 8.24 (1H, br s), 8.37
(1H, s), 8.50 (1H, d), 8.54 (1H, s), 11.88 (1H, s); m/z: ES" MH" 508,5.

Mpomexyrounoe coexruenne 95: N’-[5-Xop-4-(1 H-uH0.1-3-HI1) IMPHMHIHH-2-

wil-N-(2-iumMeTHAAMUHO-ITHI)-5-MeTokcH-N -MeTHn10eH30.1-1.2.4-TpHAMUHH

Cmecb  N-[5-xnop-4-(1 H-uanon-3-mn)mupuMuans-2-ui|-N'-(2-tuMeTHIaMuHOS THIT )-
2-metokcu-N'-metun-5-uutpodenson-1,4-nuamuna (Ilpomeskyrounoe coenuHeHue 96, 350
mr, 0,71 mmonb), sxenesa (236 mr, 4,23 mmounb) 1 NH4Cl (28,3 mr, 0,53 mmosb) B stanone (15
M) 1 Bozpe (5 Mu1) KUISITWIM ¢ OOpaTHBIM XOJOAWIBHUKOM B TeueHue 1,5 4. Cmech 3aTem
OXJIAXKIIAJTH M KOHLEHTPUpOBau B Bakyyme. Octarok pactupainu B 10%-1om CH3OH B CH2Cl2
(15 mim) B Teuenue 0,25 4y u 3arem QuabrpoBasm. Ocratku cHOBa pactupanu ¢ 10%-HbiM
CH30H B CH2Cl2 (15 mi) u 3arem ¢unbrpoBanu. OObequHEeHHbIE (PUIBTPATHI IPOMBIBAJIH
pacconoM, cymman (NaxSOs4) M KOHUEHTPpHPOBAJM B BakyyMme. B pesyibraTe OYHCTKH
nocpeactBom FCC ¢ smoupoBanuem 5%-ubim CH30H B CH2Cl2 u 3atem 2-5% 7 H.
meraHosbHOro ammuaka B CH2Clz monmywanu ykazaHHOe B 3aroyioBke coeamnHenue (159 wr,
48%) B Buze skenroit nensr; 'H SIMP: 2.18 (6H, s), 2.38 (2H, t), 2.66 (3H, s), 2.91 (2H, t), 3.68
(H, s), 4.54 (2H, s), 6.77 (1H, s), 6.99-7.10 (2H, m), 7.12-7.22 (1H, m), 7.46 (1H, d), 8.25
(1H, s), 8.30-8.40 (2H, m), 8.49 (1H, d), 11.85 (1H, s); m/z: ES* MH" 466.6.

TIpomexyrounoe coeaunenue 96: N-[5-Xuaop-4-(1 H-unaoa-3-uwa)niupuMuang-2-

wi]-N'-(2-nuMeTHI-aMHUHOITHI)-2-MeTOKCH-N -MeTHI-5-HuTPo0ens0.1-1.4-tuaMmun

N,N.N'-rpumermmtunenauamut (0,113 mn, 0,87 Mmoib) noOaBisiiv K CyCIieH3uu S-
xjop-N-(4-prop-2-merokcu-5S-aurpodermn )-4-( 1 H-uHnon-3-mwn) IupuMHINH-2-aMHUHA
(ITpome:kyTouHoe coequnenne 76, 300 mr, 0,73 mmosnb) u DIPEA (0,151 mu, 0,87 MMoJib) B
DMA (3 min) u cmech Harpeamu npu 140°C B yCIOBHSIX MHUKPOBOJIHOBOTO H3JIYYECHHUS B
tedenue 0,5 4. Cmeck 3aTem pazdasisin CH3OH u abcopbuposanu Ha kosonke SCX. Kononky
npombiBain CH30H u smompoBanu cmecbto 1:1 meranonmpHOro ammmaka u CHaCla.
CootBercTByromue (pakuuu KOHIEHTpUpOBaM © oummanu mnocpeacteom FCC ¢
smouposanueM 2% 7 H. meraHodpHOro ammuaka B CH2Cl2 ¢ momyueHmeM yka3aHHOTO B

3arojioske coenunenus (354 mr, 98%) B Buje opanskepoil nensl, 'H SIMP: 2.16 (6H, s), 2.52
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(2H+DMSO, m), 2.87 (3H, s), 3.30 (2H, 1), 3.89 (3H, s), 6.84 (1H, s), 6.97 (1H, 1), 7.13-7.23
(1H, m), 7.46 (1H, d), 8.16 (1H, s), 8.23 (1H, br d), 8.40 (1H, s), 8.51 (1H, d), 8.55 (1H, s),
11.89 (1H, s); m/z: ES* MH" 469,5.

IIpoMeKyTOYHOE coeHEeHHEe 97: N?-[5-X 10p-4-(1-MeTHIMHA0.1-3-

w1 )nupuMuInH-2-uwa]-N-(2-numeTHaaMuH 03 THI)-5-MeTokcn-N -meTnn6enso.i-1,2,4-

TPHAMHUH

Cmecy  N-[5-xn0p-4-(1-MeTHIHIO-3-1T1) TUPUMHUANH-2-11 |-N'-(2-nuMeTHIIaMIHO-
STHIT)-2-MeTOKCU-N -MeTu-S-HuTpobeH3oi- 1,4-muamuna (IlpomexkyTounoe coeannenue 98,
553 wmr, 1,08 Mmonb), skenes3a (363 mr, 6,51 mmons) u NH4Cl (43,5 mr, 0,81 MMoib) B 3TaHONE
(23 M) u Bozme (7,67 Mi1) KUIIATHIN C OOPaTHBIM XOJIONWIBHUKOM B TeueHue 1,5 4. Cmech
3aTeM OXJIKIOAJIU U KOHLEHTPHPOBAJIM B BakyyMe. [lonyueHHBIH OCTaTOK PaCTBOPSIH B
CH:Cl2 (100 M) u CH30H (10 min) u 3Ty cmech nepemernuBanu B Tedenne 0,25 4 u 3atem
¢unbrpoBanu. Ocanok Ha (UIBTPEe MPOMBIBATH AONOJHUTENbHbIM KonndecTBoM CH2Cly u
CH30H u o0benuHeHHyro opraHudeckyro (azy cymmmu (MgSO4) u KOHLEHTPUPOBAIH B
Bakyyme. B pesynprare ounctku nocpencrsoM FCC ¢ amoupoBanuemM 0-5% MeTaHOJBHOTO
ammuaka B CH2Cl2 momyuanu TBepmoe BemecTBo. DTO TBEpAOE BEIECTBO PACTBOPSIIM B
IVSTUIIOBOM d(upe 1 HeOObIIOE KOJUYECTBO KOPHUHEBOIO OCAIKA Y AAISUTN (UIBTPOBAHUEM.
DuIbTPAT KOHLIEHTPUPOBAIH B BAKYyMe C MOJTyY€HHEM YKa3aHHOTO B 3ar0JIOBKE COETHHEHHSI
(409 mr, 79%) B Bune kopudHeBoro crekaa, 'H SIMP: (CDCls) 2.26 (6H, s), 2.38-2.43 (2H, m),
2.68 (3H, s), 2.94-2.98 (2H, m), 3.84 (3H, s), 3.91 (3H, s), 6.71 (1H, s), 7.26-7.36 (2H, m), 7.40
(1H, d), 7.63 (1H, s), 8.09 (1H, s), 8.21 (1H, s), 8.33 (1H, s), 8.67 (1H, d); m/z: ES"MH" 480,32.

TIpomexyrounoe coexuuenue 98: N-[5-Xuaop-4-(1-Me THINHA0J1-3-HJ1) TUPUMHIHH-

2-mia]-N'-(2-1uMeTHIAMUHOITHI )-2-MeTOKCU-N '-MeTHJI-5-HuTpo0en30.1-1.4-1uaMmuH

N N! N?-tpumerunstan-1,2-muamun (0,189 mu, 1,49 MMomb) n0GaBIsIM K CyCIIEH3UH
5-xn0p-N-(4-pTOp-2-MeTokcu-5-HUTpodh eHm )-4-( 1 -MeTHITNHI0J1-3 - 1T ) TUPUMH U H-2-aMHUHA
(ITpome:xkyTounoe coequnenne 87, 700 mr, 1,24 mmornb) u DIPEA (0,431 mu, 2,48 MMoOJIh) B
DMA (5 mur). CMmech 3aTeM HarpeBajv B YCIOBHAX MUKPOBOJIHOBOrO n3nydenus rnpu 140°C B
teuerne 0,5 4. Cmech pazbasnsmu CH30H u abcopOuposanu Ha kojonke SCX. KojoHky
npomeiBain CH3OH wu amoupoBanmu mnpuOnmsutesisHo 1 M METaHOJBHBIM  aMMHUAKOM.
CootBercTByromue Pppakuuyd KOHLUEHTPUPOBAIU U JOMOJHUTEIBHO OYHUINAIH MOCPEICTBOM
FCC ¢ samoupoBanuem 0-5% meranonpHOro ammuaka B CH2Clz ¢ mony4yeHnemM yka3aHHOTO B
3arosioBke coeaunenus (561 mr, 89%) B Bune opanskesoro macia; 'H SIMP: (CDCl3) 2.26 (6H,
s), 2.53-2.58 (2H, m), 2.88 (3H, s), 3.24-3.28 (2H, m), 3.91 (3H, s), 3.98 (3H, s), 6.68 (1H, s),
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7.26-7.3 (1H, m), 7.31-7.4 (2H, m), 7.50 (1H, s), 8.23 (1H, s), 8.39 (1H, s), 8.47 (1H, d), 9.07
(1H, s); m/z: ESTMH"510,27.

IIpomexxyrounoe coexuaenue 99: 2-{[5-Amuno-2-meroxcu-4-(4-MeTHINHIEPAIHH-

1-um)denna]amunol-4-(1H-uHa0J-3-HJ1)IHPUMHIHH-S-KADOOHU TP

N'-[5-Xnop-4-(1 H-unpon-3 -un)nupuMunH-2-1i | -4-MeToK CU-0-(4-MeTununepa3uH-
1-un)6enzon-1,3-quamun (IlpomexkyTounoe coennnenue 74, 268 mr, 0,58 MMOJIB), TOPOIIOK
muHKa (3,78 mr, 0,06 mmons), Tpuc(aubensmnuaenaneros)qunamiaausi(0) (52,9 mr, 0,06
MMOJIb), auukio-rekcmn(2',4',6'-rpunzonpomunoudenun-2-mn)dochun (‘XPhos’, 55,1 wr,
0,12 mmonb) u aunuanouuHk (40,7 mr, 0,35 mMMonp) momemanu B Koy mox N2 U 3aTem
nobasnsanu perasupoBaHHbii DMA (3 wmur). [lonydeHHyI0 CyCHEH3UIO NEpeMENINBAIN B
teuenne 3 4 npu 95°C. Cmecsk 3atem pazdasisiiu EtOAc u mpombiBamu 5 pa3 BOAOH U 3aTeM
paccosoM. PactBop 3arem cymmnu (MgSO4) u xoHUeHTpupoBanu B BakyyMme. [lonydeHHbIi
OCTaTOK PAaCTHPAIHM C AMATHIOBBIM 3()HPOM M TOJNYYEHHOE TBEPAOE BEIIECTBO COOMpanu
(UIETPOBAaHMEM M TPOMBIBAIHM JUSTWIOBBIM 3(QHPOM C MOJNYyYEHHEM HEOUHINEHHOIO
NpOayKTa. DTOT HeowulleHHbIi Matepuan pactBopsuiii B cmecu CH:Cl/CH3OH wu
KOHLIEHTPUPOBAJIN B BaKyyMeé Ha AMOKCUAE KpeMHUs. B pe3ynbraTre OUMCTKH MOCPENCTBOM
FCC c¢ amoupoBanuem 1,5-8% 7 H. mertanonpHOro ammuaka B CH2Cl2 monyuanu TBepmoe
BemecTBo, koropoe nmpombiBain CH30H (0,2 mu) ¢ mojy4eHHeM yKa3aHHOTO B 3arOJIOBKE
coenunenus (48 mr, 18%) B Bujie Ge3keBOro KPUCTAIMUECKOTO TBEpAOro Bemectsa; 'H SIMP:
2.26 (3H, s), 2.53 (4H, m), 2.91 (4H, s), 3.65 (3H, s), 4.38 (2H, d), 6.74 (1H, s), 6.85 (1H, s),
6.99 (1H, s), 7.19 (1H, s), 7.48 (1H, d), 8.01 (1H, s), 8.52 (1H, s), 8.65 (1H, s), 9.21 (1H, s),
11.97 (1H, s); m/z: ES* MH™ 455.

Mpomexvrounoe coexunenne 100: N'-(2-TumermaaMmuuodITHI)-5-MeToKcH-N!-

meTua-N’-[4-(1-MeTHauHI0-3-u1)IHpuMuIHH-2-wi]6en30.1-1,2.4-TpuaMuH

—_— > NH,
— N/ N\
N—
H N
—o0
Cwmech N'-(2-nuMeTHIaMHHO3TI)-2-MeTOKCU-N -MeTniI-N-[4-(1-meTunuHmon-3 -

W) TUPUMHUIUH-2-1J1 |- S-HUTpoOeH301- 1,4-nnamuna (IlpomexkyTounoe coequnenune 101, 220
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mr, 0,46 Mmmodb), skenesa (155 mr, 2,78 mmons) u NH4Cl (17,32 wmr, 0,32 mmods) B 3Tanosne (12
MIT) B Boae (4 MJI) KUIIATHIM C OOPAaTHBIM XOJIOAMJIBHUKOM B TeueHue 2 4. HeounmeHHy O
CMECh OUMINAIH TMOCPEICTBOM HOHOOOMEHHON XpomaTtorpaduu, UCTONb3ys KOJOHKY SCX.
LleneBoii OpOAYKT 3JIOMPOBAIM M3 KOJOHKH, UCHONB3Yyss 7 M METaHOJbHBIA aMMHAK, U
COOTBETCTBYIOLINE (Ppakuuyd OOBENWHSIM M KOHLEHTPUPOBAJIM B BAaKyyMe Ha JHOKCHIE
kpeMHus. B pesynbrare ounctku mnocpenctsom FCC ¢ smoupoBanuem 0-5% 7 H.
meraHospHOro ammuaka B CH2Clz monmyuanu ykazaHHoe B 3arosioBke coeauHeHue (175 wr,
85%) B BunE Oexesoil menb; 'H SIMP: 2.17 (6H, s), 2.36 (2H, t), 2.63 (3H, s), 2.88 (2H, 1),
3.74 3H, s), 3.88 (3H, s), 4.58 (2H, br s), 6.76 (1H, s), 7.12-7.19 (2H, m), 7.21-7.27 (1H, m),
7.48 (1H, s), 7.51 (1H, d), 7.78 (1H, s), 8.27 (1H, d), 8.30 (1H, s), 8.42 (1H, d); m/z: ES* MH"
446,32.

Ilpomesxxkyrounoe coeaunenue 101: "-(2-IMMeTHIAMHHOITH)-2-MeTOKCH-/N -

meTuJI-N-[4-(1-MeTHINHA01-3-1J ) HHPUMUANH-2-1J1]-5-HuTpoOenso0.-1.4-nuamMun

N N, N’-tpumetunstan-1,2-nuamus (80 mr, 0,79 MMOIIb) 10GABIISIIM K CyCIIeH3UH N-
(4-drop-2-merokcu-5-aurpodenin)-4-( 1 -MeTHITuHI0I-3 - 1) TUPUMHINH-2-aMHU HA
(ITpome:kyTouHoe coequnerHue 129 (KOTOpoe MOXKET OBITh MOJYYEHO CIIOCOOOM, OMMCAHHBIM
s [Ipome:xkyTounoro coeaunenusi 87), 350 mr, 0,79 mmons) u DIPEA (0,342 wmn, 1,97
MMOJIb) B 2,2.2-TpudTopatanone (5 mu). Cmech HarpeBajd B yCJIOBHSIX MHKPOBOJHOBOT'O
manyuennsi npu 140°C B TeueHune |1 4. OXJaKIEHHYIO PEAKIHOHHYK) CMECh OYHUIIAIH
MOCPEICTBOM HOHOOOMEHHOH xpomaTorpaduu, ucnomip3ysi kojonky SCX. IleneBoil mpoaykT
SJIIOUPOBAIM U3 KOJIOHKH, MCHONb3yss 7/ M METaHONbHBIM aMMHAK, U COOTBETCTBYIOLIUE
¢bpakunn oObEANHSAIN U KOHIEHTPUPOBAIM B BAKyyMe Ha JUOKCHIE KpeMHUsA. B pesynbrare
ounctku nocpencrsom FCC ¢ amouposanuem 0-4% 7 H. metanonbHOoro ammuaka B CH2Cla
NOJTy4aJid YKa3aHHOE B 3arosioBke coenuHenne (230 mr, 62%) B BUAE OPaHKEBOTO TBEPAOTO
semectsa;, H SIMP: 2.16 (6H, s), 2.45-2.49 (2H, t, ckpeiT mukom DMSO), 2.86 (3H, s), 3.26
(2H, t), 3.87 (3H, s), 3.95 (3H, s), 6.85 (1H, s), 7.11 (1H, t), 7.21 (1H, d), 7.25 (1H, t), 7.52
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(1H, d), 8.10 (1H, s), 8.31 (1H, d), 8.33 (1H, s), 8.36 (1H, d), 8.62 (1H, s), m/z: ES* MH*
476,40

IIpomexxyrounoe coeaunenne 102:  2-{[5-Amuno-4-(2-1MMeTHJIAMHHOITHI-

MeTHJAMMHO)-2-MeToKkcHpennI]amuno}-4-(1-MeTHIHHA01-3- U1 ) IHPUMHIUH-S-

KAPOOHUTPHJI

N?-[5-Xnop-4-(1-MeTUITHHAOI-3 - 1T ) TUPUMHU T H-2- 11 |-V -(2- IMMe THITaAMUHOS THIT )-5-
meTokcu-N'-metunbenson-1,2,4-rpuamun (Ipomeskyrounoe coenunenune 97, 250 wmr, 0,52
MMOJIb), IUHK (3,41 mr, 0,05 mmonb), Tpuc(audensmmaeHaneToH)aunamanuii(0) (47,7 wmr,
0,05 mmonb), munukiorekcun(2',4',6'-rpunzonpormnoudenmn-2-un)pocpun (‘XPhos’, 49,7
mr, 0,10 Mmosb) 1 fuima”ouHK (36,7 mr, 0,31 MMOJIb) MOMEIIAJIHN B PEAKLIMOHHY IO POOHPKY
nox N2 u 3arem poOasisuin nerasupoBaHHblii DMA (1,38 mu). IlonydeHHyIO CycCrieH3UI0
nepemernBany B Tedenue 3,5 4 mpu 95°C. Cmeck 3atem pazdasisiiin EtOAc u npombiBanu S
pa3 Bomoit u 3arem paccoinoM. PactBop 3atem cyurmin (MgSQOs) U KOHLEHTPHUPOBAIU B
BakyyMme. Ocrarok pactBopsuid B cmecu CH30H/CH2Cl2 u pacTBOp OCTaBIISLTH MPOXOAMTH
yepes kapTpumxk stratospheres SPE PL-Thiol MP SPE (nocrynen ot Polymer Laboratories) mox
AelcTBUeM CHIIBbI TskecTH. IlonmyueHHbI pacTBOp KOHLEHTPUPOBAIM B BaKyyMe M OCTAaTOK
pacTupamu ¢ OUOTHIOBBIM >¢upoM. IlomyueHHOoe TBepaoe BeWIECTBO —coOupanu
(UIbTPOBAaHHEM U IPOMBIBAIH AUATHIIOBBIM 3(PHPOM C MOJYYSHHEM YKa3aHHOTO B 3aTOJIOBKE
coenunenusi (80 Mr) B BHIE JKENTOrO TBEPIAOrO BellecTBa. BomHbie padoune pacTBOPHI
OYHINAJTA TIOCPENCTBOM HOHOOOMEHHOM xpomMaTorpaduu, ucrnonb3ys kojgouky SCX. Ienesoii
MPOIYKT 3JIFOUPOBAJIH M3 KOJIOHKH, UCTIONB3Ys1 7 M METaHOJIbHBIM aMMHUAK, U YUCTbIE (PPaKLIUU
KOHLIEHTPUPOBAJIM B BaKyyMe ¢ TMOJy4YeHHeM KopuuHeBoro macna (126 mr). B pesynbsrare
ounctkn nocpeacrsom FCC c¢ amoupoBannem 0-5% wmeranonsHoro ammuaka B CH2Cla
NOJTy4aJId YKa3aHHOE B 3arojioBke coenuHeHue (94 Mr) B BUE JKEITOTO TBEPAOTO BELIECTBA.
O06e maptuu nmponykra o0ObEOUHSIIN ¢ IoJydeHueM npoaykta (174 mr, 71%) B BuIe KeaToro
TBepROro BemecTsa, m/z: ESTMH™ 471,33,

IIpomexyrounoe coeaunenue 103: 4-[(3R)-3-numMernaaMuHONUPPOIUAHH-1-1i]-

6-MeToKCH-N-[4-(1-MeTHIHHA0JI-3-HJ )IUPUMHAHH-2-H1]0en30.1-1,3-tTHaMuH

Cwmech (N-{4-[(3R)-3-mumMeTHIaMHHOTTUPPOTUANH- | -1 |-2-METOKCH-5-HUTPOD EHNMII § -
4-(1-merunuHaon-3-um)mupuMuanH-2-amuaa (Ilpomexkyrounoe coexmnenue 104, 360 wr,
0,74 mMonb), xxene3a (247 mr, 4,43 mmonb) 1 NH4Cl (27,6 mr, 0,52 mmonb) B 3Tanosne (12 m)
u Bozie (4 MJT) KUTISATHIN ¢ OOpPaTHBIM XOJIOAWJIBHUKOM B TedueHue 2 4. HeounineHHyo cMmech

OUHINAJT TIOCPENCTBOM HOHOOOMEHHOM xpomMaTorpadun, ucrnonb3ys kojoHky SCX. Ienesoit
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MPOAYKT JJIIOUPOBAJM M3 KOJIOHKHM, HCHOJNb3yss 7 M METaHONbHBIA aMMHUaK, H
COOTBETCTBYIOLINE (Ppakuuyd OOBENWHSIM M KOHLEHTPHUPOBAJIM B BAaKyyMe Ha JHOKCHIE
kpemHus. B pesynbrare oumctku mnocpenctsom FCC ¢ amoumpoBanuem 0-5% 7 H.
meraHospHOro ammuaka B CH2Clz monmyuanu ykazaHHOe B 3arosioBke coeanHeHue (280 wr,
83%) B Bune Gexepoil mensr, 'H SAMP: 1.69-1.83 (1H, m), 1.97-2.10 (1H, m), 2.18 (6H, s),
2.78-2.87 (1H, m), 2.88-2.98 (2H, m), 3.11 (1H, dd), 3.15-3.22 (1H, m), 3.74 (3H, s), 3.87 (3H,
s), 4.29 (2H, br s), 6.70 (1H, s), 7.1-7.19 (2H, m), 7.21-7.28 (1H, m), 7.46 (1H, s), 7.51 (1H,
d), 7.78 (1H, s), 8.25 (1H, d), 8.29 (1H, s), 8.43 (1H, d); m/z: ES" MH" 458,35,

IIpomexyrounoe coeauHenue 104: N-[4-[(3R)-3-aumMeTHIaMHHONUPPOJIHANH-]1-

wil-2-meTokcu-S-uuTpodennn]-4-(1-MmeTHANHA0J-3-HI)THPUMHIHH-2-AMHH

(BR)-N,N-Aumerunnupponuaus-3-amua (107 wmr, 0,94 wmmonb) pobaBmsiu K
cycnensun  N-(4-drop-2-meTokcu-S-aurpopeHnn)-4-( 1 -MeTHIHA0N-3 - HIT) TUPUMHIHH-2 -
amuHa (IIpomexyTouHoe coemmHeHue 129 (koTopoe MOXKET OBITH MOJIYYEHO CIIOCOOOM,
ommucaHHbIM aiisi IIpomeskyrounoro coeguHenusi 87), 0,372 mnu, 2,13 mmonp) B 2,2.2-
TpudTopsTaHONE (5 MIJI) U CMECh HarpeBajy B YCIOBHAX MHKPOBOJHOBOTO H3JIyYEHHUS IPU
140°C B Teuenme 1 u. OxNaxIEeHHYIO CMECh OYHINAIU IOCPEACTBOM HOHOOOMEHHOM
xpomatorpadun, ucronb3ys kojgoHky SCX. IleneBoil MpPOAYKT 3JIFOUPOBAIM W3 KOJOHKH,
ucnosb3ysi 7 M MeTaHOJbHBI aMMHAaK, M COOTBETCTByHOLIHE (pakuuu OOBEAMHSIN U
KOHLIEHTPUPOBAJIA B BaKyyMe Ha JAMOKCHAE KpeMHUs. B pe3yibrare OUHMCTKH MOCPEICTBOM
FCC ¢ amouposannem 0-4% 7 H. meraHoabsHOro ammuaka B CH2Cl2 monyuanu ykasanHoe B
3arojoBke coeaunenue (364 mr, 87%) B BHie OPaHKEBOro TBepAoro semectsa; 'H AMP: 1.74-
1.87 (1H, m), 2.11-2.22 (1H, m), 2.21 (6H, s), 2.70-2.81 (1H, m), 3.10-3.21 (2H, m), 3.21-3.28
(1H, m), 3.47 (1H, td), 3.87 (3H, s), 3.95 3H, s), 6.56 (1H, s), 7.10 (1H, t), 7.18 (1H, d), 7.21-
7.27 (1H, m), 7.51 (1H, d), 8.07 (1H, s), 8.29 (1H, d), 8.32 (1H, s), 8.36 (1H, d), 8.54 (1H, s);
m/z: ESTMH™ 488,31.

Mpomexvrounoe coexunenne 105: N?-(5-Xjop-4-nupazo.io]1.5-a]nupuaun-3-

HJINHPUMHAMH-2-11)-5-MeTokcu-N -meTun-N'-(2-mopdoaun-4-wadTuia)denzo.a-1,2.4-

TPpUHAMHUH

Pacteop NH4Cl (28,1 mr, 0,53 mmons) B Boge (13,00 mur) noGasiisiin 0nHOM nopuuei K
nepememuBaeMoil  cmecu  N-(5-xmop-4-nupazono| 1,5-anupunuH-3-uamupuMUIuH-2- 11 )-2-
meTtokcu-N"-metun-N'-(2-mopdomua-4-unstin )-5-aurpodenson- 1,4-nnamMmuna
(ITpome:kyTouHoe coexmuenue 106, 426 mr, 0,75 mmornb) u xkenesa (251 mr, 4,50 Mmonb) B

staHosie (39 wmut). ITlonyueHHYHO CMeCh MepeMEIINBAIA TPH KUMSYEHUU ¢ OOpaTHBIM
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XOJIOMUJIBHUKOM B TeueHue 2 4. Jlo0aBisiiu JOMOTHUTEIbHOE KOJUUeCTBO kene3a (251 wr,
4,50 mmonp) u NH4Cl (28,1 mr, 0,53 MMOJb) U CMeCh NepeMEIINBaINd NPU KUISTYEHUH C
00paTHBIM XOJIOAMJIBHUKOM B T€UEHHE NOMONHUTENbHBIX 0,5 4. CMech KOHILIEHTPHUPOBAIU B
BaKyyMe u octaTok cmewmmBany ¢ DMF (5 mur) 1 3aTeM o4nIany nocpeicTBOM HOHOOOMEHHOMH
xpomarorpadun, ucnonb3ysi kojgoHky SCX. ILleneBoil MpPOAyKT 3IIOMUPOBATH W3 KOJOHKH,
ucnonb3ys 7 M meranonsnblil ammuak B CH2Clz, u cooTBeTcTByrOmue ppaxiuuu oobeanHsIN
U KOHLIGHTPUpPOBAIU B BakyyMe. B pesynbrate ounctku nocpencrsom FCC ¢ smonpoBannem
1,5-7% 2 M meranonpHOro ammuaka B CH2Clz nosydanu ykazaHHOE B 3arojIoBKe COETUHEHNE
(304 mr, 80%) B Buge xenroii nensl, 'H AMP: 2.43 (4H, m), 2.45 (2H, t), 2.68 (3H, s), 2.93
(2H, t), 3.51-3.61 (4H, m), 3.66 3H, s), 4.73 (2H, s), 6.77 (1H, s), 6.90 (1H, s), 7.12 (1H, m),
7.34 (1H, m), 8.37 (1H, s), 8.43 (1H, d), 8.49 (1H, s), 8.84 (1H, d), 8.95 (1H, s); m/z: EST MH"
509.

IlpomexyTouHoe coeauHenue 106:  N-(S-Xuop-4-nupa3zono|1.S-¢|nupuaus-3-
WINUPUMHINH-2-1]1)-2-MeToKcH-N"-MeTHa-N'~(2-M0op hoauH-4-HIITHI)-S-HUTPOGEH30J1-
1.4-qiuamMuH

5-Xnop-N-(4-¢prop-2-merokcu-5-autpodenun )-4-nupasono| 1,5-alnupununs-3-

winupumuanH-2-amuH (Ilpomexxkyrounoe coenunenue 20, 311 mr, 0,75 mmonb), N-meTun-2-
mopdoauaostanamuH (130 mr, 0,90 mmons) u DIPEA (0,157 M, 0,90 MMOJib) pacTBOPSIIH B
DMA (3 mu1) 1 TeépMETHUYHO 3aKPBIBAJIH B MPOOUPKE 11T MUKPOBOJHOBOM 00padoTku. Cmech
HarpeBaJii B YCIIOBUAX MHKPOBOJIHOBOro msnydeHus 10 140°C B Teuenuwe 0,75 4, 3arem
OXJIAXKIAJIH 110 K.T. 3aTeM cmech pazdasiisiin CH3OH u ounimanu nocpeacTBOM HOHOOOMEHHOH
xpomarorpadun, ucnoyb3ysi kojgoHky SCX u amoupysi 1:1 7 H. METaHOJIBHBIM aMMHUAKOM B
CH2Cla. CootsercrByromue (¢pakuud OObEOVHSIN M KOHLEHTPUPOBAIM B BAaKyyMe C
NOJy4eHHEM YKa3aHHOTO B 3arojioBke coenuHeHus: (429 mr, 106%) B BHIOE OpaHKEBOTO
TBEPJOTO BEIIECTBA, KOTOPOE HCIONb30BaNy 0e3 AanbHeiimeii ounctk;, 'H AMP: 2.36 (4H, s),
2.54 (2H, m), 2.89 (3H, s), 3.34 (2H, m), 3.49 (4H, m), 3.91 (3H, s), 6.81 (1H, s), 7.15 (1H, m),
7.35 (1H, t), 8.16 (1H, s), 8.45 (2H, m), 8.76 (1H, s), 8.86 (1H, d), 8.96 (1H, s); m/z: ES" MH"
539.

Mpomexyrounoe coexuHenue 107: N?-(5-Xnop-4-nupazono|l,5-alaupuana-3-

WINHPUMHIHH-2-11)-5-MeTokcn-N -meTna-N-[2-(4-meTnanunepazun-1-

wia)Tualoenson-1.2.4-rpuamuy

Cmecb N-(5-xnop-4-mmupazono[ 1,5-a|nupuauH-3-uimipuMuIuH-2-11)-2-MeTOKCU-N -

meTui-N'-[ 2-(4-merunmunepasus- 1 -un)atun|-S-aurpodenson-1,4-nuamuaa (0,182 r, 0,33
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mmoib), kenesa (0,110 r, 1,98 mmoub) 1 NH4Cl (0,012 1, 0,23 mmous) B EtOH (10 mut) u Bozge
(3,33 mu1) KUTIATHIIN ¢ OOPATHBIM XOJIOAWJIBHUKOM B TeueHHe 1,5 4. 3areM cMech OXJIaKIanu
10 K.T., QUIBTPOBAIN U KOHLIEHTPUPOBAIM B BaKyyMe. B pesynbrare O4HUCTKH MOCPENCTBOM
HOHOOOMEHHOU Xpomatorpaduu ¢ ucnonp3oBanueM koyioHkH SCX u smoupoBaHueM 1 M
METaHOJbHBIM aMMHAKOM U TIOCJI€ KOHIIEHTPUPOBAHUS COOTBETCTBYIOIINX (PPAKLIUI MOy HaIn
KOpu4HeBY10 cmony (162 mr). B pesynbrare nonoaauTenbHOM ourctku nocpeactsoM FCC ¢
smouposanueM 2-7% 1 M meranonpHoro ammuaka B CH2Clz nonyuanu ykazaHHOE B 3arojIOBKe
coenunenue (0,148 , 86%) B Buze xenroii cmonbr, 'H IMP: (CDCl3) 2.28 (3H, s), 2.32-2.63
(10H, m), 2.70 (3H, s), 2.98 (2H, t), 3.84 (3H, s), 4.05 (2H, d), 6.71 (1H, s), 6.95 (1H, td), 7.38
(1H, ddd), 7.52 (1H, d), 7.88 (1H, s), 8.36 (1H, s), 8.57 (1H, d), 8.65 (1H, d), 8.93 (1H, s); m/z:
ES™MH™ 522,57.

IIpomexxyTounoe coeauHenue 108: N-(5-Xnop-4-nupa3zono|l.S-a|nupuaun-3-
WINHPUMHAHH-2-11)-2-MeToKcH-N"-MmeTuia-N'-[2-(4-MeTnanunepa3us-1-na)3rui|-5-

HHTPOOEH30.1-1,4-THAMHH

DIPEA (0,105 ma, 0,60 mmonb) nobasisiin k cmecu S-xnop-N-(4-¢pTop-2-meToken-5-
HUTpodeHmN)-4-nupaszono| 1,5-a|nupuans-3 -uinupuMUuIH-2-aMIHA (ITpomeskyTouHOE
coenqunenue 20, 0,207 r, 0,5 mmonb) u N-meTni-2-(4-MeTunmnunepasut-1-uia)3TaHaMUHA
(ITpome:xyTounoe coenurenue 109, 0,079 r, 0,50 mmosnb) B DMA (5 mut). Cmech HarpeBaiu
B YCJOBUSIX MHKPOBOJIHOBOro wusiaydenus mnpu 140°C B Teuenme 3 u. JloOaBmsum
JOTOJHUTEIbHY0 mopuuto N-metnin-2-(4-merunnunepasus-1-mi)sranamuaa (8 wr, 0,05
MMOJIb) U CMECh HArPeBaJI B YCJIOBUSIX MUKPOBOJIHOBOTO u3iy4enus npu 140°C B Teuenue 1
JOTIOJIHUTENBHOTO Yaca, MOCHe 4Yero OXJaXKAalu 0 K.T. 3aTeM CMeChb KOHLIEHTPUPOBAIU B
BakyyMe U octarok pactBopsiii B CH30OH. B pesynbrate OYHCTKH TOCPEICTBOM
HOHOOOMEHHOM Xpomarorpaduu ¢ ucnojp3oBanueM koysoHku SCX u amoupoBanuem 1 M
METaHOJbHBIM aMMHAKOM U MOCJIE KOHLIEHTPUPOBAHUS COOTBETCTBYFOIUX (PPaKLIUi B BAKYYyMe
NOJTy4aJid HEOUHIIEHHBIH MaTepral. B pesysibrare NOMOSHUTENBHONH OYHCTKU MOCPEICTBOM
FCC c snrouposannem 2-8% CH30H B CH2Cl2 nosy4anu yka3aHHOE B 3ar0JIOBKE COSTUHEHHE
(0,186 1, 67%) B BUnE opanskesoil nenwr, 'H SIMP: (CDCIs) 2.26 (3H, s), 2.32-2.45 (4H, m),
2.45-2.57 (4H, m), 2.61 (2H, t), 2.89 (3H, s), 3.29 (2H, t), 3.98 (3H, s), 6.65 (1H, s), 6.93-7.00
(1H, m), 7.38 (1H, ddd), 7.44 (1H, s), 8.40 (1H, s), 8.49 (1H, d), 8.55 (1H, d), 8.91 (2H, d);
m/z: ESTMH" 552,59.

IIpoMeRyTOUHOE coearHeHHue 109: N-Metuia-2-(4-meTuanunepasun-1-

HJ1 !3TaHaMI/IH
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Orunkapbonoxopunar (8,14 min, 85,14 Mmonb) n100aBIsUTA MO KarusiM K N-MeTHi-2-
nunepasus-1-mmranamuny (5,0 r, 38,7 mmonb) u TpusTUiaMuny (12,95 M, 92,88 Mmonb) B
THF (40 mn) mpu 0°C B Teyenue nepuoaa Bpemenu 10 munyT nox Na. ITonyueHHy0 cMech
OCTaBJISJIM HArpeBaThCsl O K.T. M TepeMemnBaiu B TeueHne 2 4. [lomydeHHyro Oenyro
CYCITeH3MI0 (PUIIBTPOBAIM U MpOMbIBaK ¢ ucnoyb3oBanueM THF (2 x 20 m). @unbrpar
KOHLIEHTPUPOBAJIN B BaKyyMe M MOJYyYEHHBIH ocTaTok pactBopsiin B EtOAc (75 mu). Jtor
pactBop mpombiBasnu Hackim. NaxCOs (50 mu). 3areM BOAHBIM NPOMBIBOYHBIN PacTBOP
skcrparuposasi EtOAc (50 mi). O0bpenuHeHHbIe opranudeckue pactBopsl cymmmm (MgSQO4)
Y KOHLIEHTPHPOBAJIHM B BAKyyMe C IOJIy YeHHEM HEOUUIIIEHHOTO MTPOMEKYTOUHOTO COSTMHEHUS
(10,55 r). D10 coenunenue pacreopsu B THF (60 mu) u oxnaxnanu go 0°C. Ilo xamisam nmox
N2 nobasnsimu LiAlH4 (101 mu, 100,6 mmons, 1 M B THF). ITonyueHHy 10 CMeCh TepeMeLBaIn
IPU KUIITYEHUH ¢ OOpaTHBIM XOJIONMJIBHUKOM B TE€UEHHE HOUH, 3aTeM oxyaxnanu o 0°C u
nocyenoBareibHo obpabareiBanu (o kamisim) Boxoit (3,8 mu), 15%-ubim BogH. NaOH (3,8
mi) u Bomoit (11,4 mu) npu Obictpom mepemernnBaHuy. Jl0OaBISUT THATOMOBYIO 3€MITIO
(Celite™) u MgSO4 u cmech QpunbTposany, npombiBanu EtOAc 1 GuibTpaT KOHIEHTPUPOBAIIHU
B BaKyyMe ¢ nojiydeHueM OecuseTHoro macia (3,35 r). Ocanok Ha ¢unbTpe npombisainu EtOAc
(100 mu), HarpeBanu 1o 70°C u 3atem ¢puibTpoBain. OUIBTPAT KOHIIEHTPUPOBAJIH B BAKYYME
C moJiydeHueM nonojHuTenbHoM maptuu (1,023 r) yka3aHHOrO B 3aroJIOBKE COEIUHEHUS.
Bceero: 4,37 1, 72%; 'H SIMP: (CDCl3) 2.28 (3H, s), 2.33-2.6 (13H, m), 2.67 (2H, t).

IIpoMeRyTOUHOEC coeJMHEeHHEe 110: 4-Metoxcu-N'-[4-(1-MeTHIHHI0JI-3-

W) OUupUMUANH-2-11]-6-(4-MeTHanunepazun-1-ua)oenso-1.3-nuamMmun

Cwmeck N-[2-metokcu-4-(4-metmnnunepasus- 1 -ui)-S-aurpodennn|-4-( 1 -MeTunuHmoN-
3-wn)mupumunui-2-amuHa (Ilpomexyrounoe coenunenne 111, 329 mr, 0,69 mmoIb), xenesa
(233 wr, 4,17 mmoinb) u NH4Cl (26,0 mr, 0,49 mmonb) B sTanone (12 mi) u Bome (4 mu)
KUTSITHJTY ¢ OOPaTHBIM XOJIONMIBHUKOM B TedeHre 3 4. CMeCh OCTaBIISITN OXJIAXKAATHCS 0 K.T.
u 3areM GuibTpoBad. PUIBTPAT KOHLUEHTPUPOBAIM B BakyyMmMe. B pesyibraTre OYHMCTKH
MOCPEICTBOM HOHOOOMEHHOUW Xpomarorpadum ¢ wuCHoiab3oBaHueM KojioHku SCX wu
smoupoBanueM 0,7 M METaHONBHBIM AaMMHMAKOM M [OCJE€ KOHLEHTPUPOBAHUS
COOTBETCTBYIOIIUX (pakiuii B BaKkyyMe NOJy4aJd KOPUYHEBYIO CMOiy. B pesynbrare
nonojHUTENbHON ouucTku nocpeactsoM FCC ¢ smouposanuem 0-5% 7 H. METaHOJIBHOTO
ammuaka B CH2Cl2 monmywanu ykasanHoe B 3arosioBke coenuneHue (287 wmr, 93%) B Buze
cBeTJI0-kopudHeBoii cmonbl, 'H AMP: (CDCl3) 2.37 (3H, brs), 2.59 (4H, s), 2.92-2.99 (4H, m),
3.79-3.86 (5H, m), 3.87 (3H, s), 6.71 (1H, s), 7.01 (1H, d), 7.27-7.34 (2H, m), 7.35-7.40 (1H,
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m), 7.57 (1H, s), 7.78 (1H, s), 8.17 (1H, s), 8.32 (1H, d), 8.47-8.53 (1H, m); m/z: ES* MH"
444,54,

IIpome:xxyrounoe coequuenue 111: N-[2-Merokcu-4-(4-meTuanunepasun-1-mi)-5-

HUTpodenn]-4-(1-MeTHINHA0I-3- W) IMPUMHAHH-2-AMHUH

I-Metunnunepasus (89 mr, 0,89 mmonb), N-(4-prop-2-meTokcu-5-aurpodenun)-4-(1-
METUIIMHAON-3-u)mupuMuanH-2-amMuH (IIpomesxyTounoe coeannenne 129 (koropoe MOXeT
OBbITH MONTy4eHO criocodbom, onrcaHHbM 11711 [IpomexyTounoro coenunenus 87), 350 mr, 0,89
mmonb) u DIPEA (0,186 mu, 1,07 mmonb) cycnenaupoBaimn B DMA (6 mi1) U repMeTHIHO
3aKpbIBAJIN B MPOOUPKE IJII MUKPOBOJHOBOH 00paOOTKH. PeakIIMOHHYI0 CMeCh HarpeBasid B
YCJIOBUSIX MUKPOBOJHOBOrO m3inydeHus: A0 140°C B TeueHue 1 4 U 3aTeM OXJaXAaIU A0 K.T.
HobGasmsmu CH30H, u u3 pacTtBopa BbINAAajo B OCAJOK OPAH)KEBOE TBEPAOE BEIIECTBO.
Teepnoe BemectBo codupanu punsrpoBanuem u npombiaiun CH3OH, a 3aTeM AMSTHIOBBIM
s¢pupoM. 3areM TBepAOEe BEINECTBO CYLIMJIM C MOJy4YeHHEM YKa3aHHOTO B 3aroJjIOBKE
coenunenns (339 mr, 80%) B BuAe OpaHKeBOro TBepaoro semectsa; 'H SIMP: 2.26 (3H, s),
3.06-3.11 (4H, m), 3.88 (3H, s), 3.99 (3H, s), 6.86 (1H, s), 7.13 (1H, t), 7.23-7.29 (2H, m), 7.53
(1H, d), 8.10 (1H, s), 8.32-8.38 (3H, m), 8.81 (1H, s); (curHasel 4 TPOTOHOB HE OOHAPY KEHBI
¥ BEPOSITHO CKPBITHI 1ox ukom DMSO); m/z: EST MH™ 474,56.

IIpoMeRyTOUHOEC coeAMHEeHHe 112: N-[5-Xaop-4-(1-MeTHIANHIO0JI-3-

W) OupUMHUANH-2-11]-4-(3-aumMeTnaamMmuHoazeTuau-1-ua)-6-meroxcuoenso-1,3-

AMAMMH

Cwmecp 5-xy0p-N-[4-(3-muMeTnaaMuHOA3eTUANH- | -1T)-2-MeTOKCH-S-HUTpOodeHn |-4-
(1-mernunaon-3-wn)nupumunul-2-amuHa (Ilpomeskyrounoe coequnenue 113, 285 mr, 0,56
mMmoib), skene3a (188 mr, 3,37 mmonb) u NH4Cl (22,51 mr, 0,42 mmonb) B 3TaHode (9 M) u
Boze (3 MII) KMITATHIIN C OOPaTHBIM XOJIOAHJIBHUKOM B T€UEHHUE 2 4. 3aTeM CMECh OXJIaXKIaIH
u ¢unsTpoBanu uepes amatomosyro semmo (Celite™). ®unbrpar koHIeHTpHUpOBaTM B
BaKyyMe H MOJy4eHHbIH ocTaToK pacTBopsui B CH2Cla. 3TOT pacTBOp MPOMBIBAIIH PacCOJIOM,
cyurmmi (MgSO4) 1 KOHIIEHTPHPOBAJH B BakyyMe. B pesynbrare ounictku nocpenctsom FCC
¢ amoupoBanueM 1-20% 7 H. meraHompHOro ammuaka B CH2Cla monydanm ykasanHoe B
3aronoBke coenunenue (263 mr, 98%) B Bune kopuuHeBoii cyxoi mienku; 'H SIMP: (CDCls)
2.21 (6H, s), 3.08-3.18 (1H, m), 3.30 (2H, br s), 3.58 (2H, t), 3.86 (3H, s), 3.88 (3H, s), 3.93
(2H, t), 6.38 (1H, s), 7.2-7.42 (3H, m, YaCTUYHO CKPBIT CUTHAJIOM XJopodopma), 7.50 (1H, s),
7.99 (1H, s), 8.20 (1H, s), 8.31 (1H, s), 8.63 (1H, d); m/z: ES" MH" 478.

IIpome:xkyrounoe coeaunenue 113: 5-Xuaop-N-[4-(3-numernaamMuHOA3ZeTHAWH-1-
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Wi)-2-MeToKcU-S-HuTpodenna]-4-(1-MeTHAHHA0J-3-HI)THPUMHANH-2-AMHH

DIPEA (0,408 mui, 2,33 mMMmousib) moOaBisii K cMecH coju S-xyop-N-(4-¢rop-2-
MeTOKCHU-S-HuTpodeHnn )-4-(1-metunuanon-3-un)mupuMuane-2-amusa + 0,8 Tomyosn-4-
cynbgoHoBas kuciora (Ilpomexkyrounoe coenmnenne 87, 330 mr, 0,58 mmons) 8 DMA (3
). 3aTeM OOHOW mopuuer AoOaBisud muruapoxyiopun N, N-muMeTuna3eTHaInH-3-aMuHa
(ITpome:xyTounoe coenuHenue 26, 121 mr, 0,70 mmonp). CMech HarpeBaJd B yCIIOBHSAX
MUKpOBOJHOBOro usnydenuss npu 100°C B Teuenue 0,5 4, 3aTeM CMeCh OXJAXKIAAIU U
pazbassuin CH30H u abcopOuposanu Ha kononke SCX. Kononky mpomsiBamun CH30OH u
smoupoBanu 1:1 wmeraHonbHbIM ammuakoM B CHaCla. CootserctByromue (paxiuu
KOHLIEHTPUPOBAJIU B BakyyMe. B pesynprare nononnurensHoi ounctku nocpeacrsoM FCC ¢
smouposanueM 1-10% CH3OH B CH2Cl2 nony4anu ykazaHHOe B 3arojioBke coeauHeHue (295
mr, 100%) B Buzie kopuuHeBoii cmosl, 'H AMP: (CDCl3) 2.18 (6H, s), 3.13-3.24 (1H, m), 3.67-
3.75 (2H, m), 3.89 (3H, s), 3.96 (3H, s), 4.13 (2H, t), 6.04 (1H, s), 7.21-7.29 (1H, m, yacTU4HO
CKpPBIT CUTHAJIOM XJjopodopma), 7.29-7.41 (3H, m), 8.22 (1H, s), 8.37 (1H, s), 8.46 (1H, d),
9.05 (1H, s); m/z: ESTMH" 508.

IIpome:xkyrounoe coenunenue 114:  4-(3-/IumvernaamunoaseTuaun-1-mi)-6-

MeToKCH-N-[S5-meTnia-4-(1-MeTHIAMHAO0I-3- W ) IHpPUMUAUH-2-W1]|0en3001-1.3-1uamMuH

Cmecy  N-[4-(3-auMeTHnaMuHOA3E€TUANH- | -1T)-2-METOKCU-5-HUTPO €HII |-5-MeTHII-
4-(1-metunuHaon-3-un)mupuMuanl-2-amuaa (Ilpomexyrounoe coexmuenue 115, 210 wr,
0,43 mmonb), xene3a (144 mr, 2,58 mmoib) u NH4Cl (16,13 mr, 0,30 Mmoib) B 3TaHOgE (6 MIT)
u Bozie (2 MJT) KUIISATHIN ¢ OOPaTHBIM XOJIOMWJIBHUKOM B TeueHue 2 4. HeouunineHHyo cMmech
OYHIIIAJIH TTOCPEACTBOM HOHOOOMEHHOI! XpoMaTorpaduu, UCrob3y st KooHKy SCX u amoupyst
7 M MeTaHONIbHBIM aMMUakoM. COOTBETCTBYIOIIHE (PPaKIIUH OOBEAMHSIIN 1 KOHLEHTPUPOBAIIU
B BaKyyMe Ha TUOKcHue KpeMHUsl. B pesynbrate nononHurensHoi ounctku nocpeacrsom FCC
¢ amonposanueM 0-5% 7 H. metanonbHOro ammuaka B CH2Cl2 u mocne KOHIEHTpHPOBaHUS
COOTBETCTBYIOLIUX (PaKIHii B BaKyyMe IMOJIydald KOPUYHEBYIO IMeHy. B pesyibrare eme
OJHOW OYUCTKH MOCPEACTBOM HOHOOOMEHHOH XpoMaTorpauu C HCIONb30BAHHEM KOJOHKH
SCX u smoupoBanueM 7 M MeTaHONBHBIM aMMHAKOM MOJy4ald MaTepuas, KOTOpBIH
KOHLIEHTPUPOBAJIM B BaKyyMe Ha JUOKCHAe KpeMHUs. B pesynbraTe erne OgHONW OYHMCTKHU
nocpencreoM FCC ¢ smoupoanmem 0-4% CH3OH B CH:Cl: monywanm ykasaHHOE B
3aronoske coenunenue (135 mr, 69%) B Buze kopuunesoii nensr, 'H SIMP: 2.11 (6H, s), 2.35
(3H, s), 3.04 (1H, p), 3.44 (2H, t), 3.89 (3H, s), 3.92 (2H, s), 3.9-3.97 (2H, m), 6.28 (1H, s),
7.12 (1H, dd), 7.2-7.26 (1H, m), 7.28 (1H, s), 7.48 (1H, d), 7.55 (1H, s), 8.00 (1H, s), 8.15 (1H,
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s), 8.43 (1H, d); m/z: ES* MH" 458 31.

IIpome:xkyrounoe coenuuenue 115: N-[4-(3-/IlumeTnaamMuHoa3zeTHANH-1-11)-2-

MeTOKCH-S-HUTpodenna]-S-MmeTna-4-(1-MeTHIAMHA0JI-3-HI) IHPUMHUANH-2-AMHH

N,N-numerunazerunus-3-amud (IIpomeskyTounoe coemmnenme 26, 113 wmr, 0,65
MMOJIb) na00aBsin K cycrneH3uun N-(4-pTop-2-meTokcu-S-Hurpodenmn)-S-mernn-4-(1-
METUJIMHAON-3-1i)-nupumMuanH-2-amuta (Ilpome:kyrounoe coeqmnenue 79, 250 mr, 0,61
mmodb) u DIPEA (0,374 mn, 2,15 mmons) B 2,2,2-tpudTopatanone (5 miu). CMmech HarpeBaiu
B yCJIOBUSAX MUKPOBOJHOBOro u3nydeHus npu 140°C B teuenue 1 4. OXJaXIEHHYIO CMECh
OYHIIAJIN ITOCPEICTBOM HIOHOOOMEHHOI XpoMaTorpadpuu, UCNob3y st KOJOHKY SCX u anmoupys
7 M meTaHonbHBIM aMMuakoM. CooTBeTCTBYIOIINE (PpaKIi OOBEAMHSIN U KOHLEHTPUPOBAIIU
B BaKyyMe Ha TUOKcuAe KpeMHusl. B pesynbrate nononaurensHoi ounctku nocpeacrsom FCC
¢ smoupoBanuem 0-4% 7 H. meranompHOro ammmaka B CH2Cla monywanu ykasaHHoe B
3arosnoske coenunenue (213 mr, 71%) B Bume opanxkesoii nensr, 'H SIMP: 2.13 (6H, s), 2.37
(3H, s), 3.09-3.16 (1H, m), 3.72 (2H, dd), 3.89 (3H, s), 3.93 (3H, s), 4-4.08 (2H, m), 6.27 (1H,
s), 7.04 (1H, t), 7.20-7.26 (1H, m), 7.49 (1H, d), 7.90 (1H, s), 8.03 (1H, s), 8.23 (1H, s), 8.35
(1H, d), 8.46 (1H, s); m/z: EST MH" 488,63.

IIpomexkyrounoe coeamuenue 116:  4-(3-IumernnamuHoaseTuauH-1-m)-6-

MeTorcH-N-[4-(1-MeTHANHAO0-3-WI ) IMpUMHUAUH-2-W1]|0en30.1-1,3-1HaMuH

Cwmech N-[4-(3-numeTnnaMuHOA3eTUANH- | -11)-2-MeTOKCH-5-HuTpodenmn|-4-(1-
METUIMHAON-3-u)mupuMuanH-2-amraa (Ilpomexkyrounoe coexmnenune 117, 160 mr, 0,34
mmoib), skenesa (113 mr, 2,03 mmonb) u NH4Cl (13,56 mr, 0,25 mmonb) B 3TaHode (5 M) u
Boze (1,67 mut) KunsiTuiu ¢ 0OpaTHBIM XOJIOAMIIBHUKOM B TedeHHe 2 4. OXJIaKACHHYI0 CMeCh
OYHIIAJIN TOCPECTBOM HOHOOOMEHHOI XpoMaTorpadpuu, HCNob3y st KOJOHKY SCX U 35roupyst
1:1 7 M metanonsaeiM ammuakoM B CHaCla. CoorBercrByromue ¢paxkunn oObequHAIN U
KOHLIEHTPUPOBalU B BakyyMe. B pesynbrate nononHuTenbHoN ounctku nocpeactsoM FCC ¢
smouposanueM 0-5% 7 H. meranonpHOro ammuaka B CH2Cl2 mosyyanu yka3saHHOE B 3arOJIOBKE
coenunenue (120 mr, 80%) B Buze KOpUIHEBOM cMonbl, m/z: ES™ MH™ 444,61,

IIpomexkyrounoe coeauuenue 117: N-[4-(3-IumeTnaamMuHoa3zeTHANH-1-11)-2-

MeToKCcH-S-HuTpodenna]-4-(1-MeTHINHI0.1-3-WJI)IHPUMHAHH-2-aMHH

Hurunpoxnopun N, N-numetunaszeruans-3-amunaa (IlpomexkyTouHoe coennnenue 26,
79 wr, 0,46 mmonb) nobasmsnu k cycneHsuu N-(4-¢rop-2-merokcu-S-aurpodenmn)-4-(1-
METUIIMHAON-3-u)upuMuAnH-2-amuHa (IlpomexyTouHoe coennnenue 129 (koTopoe MOXKET

OBITH MONTy4eHO criocobom, onucaHHbM 1J1s [IpomesxkyTounoro coexnnenust 87), 150 mr, 0,38
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mmodb) u DIPEA (0,264 mn, 1,53 mmons) B 2,2,2-tpudTopstanone (3 miu). CMmech HarpeBaiu
B YCJIOBHUSIX MUKPOBOJIHOBOTrO m3nyudeHus npu 140°C B Teuenue 1 4. 3areM cMech OUHMINAIU
HETIOCPEACTBEHHO MOHOOOMEHHOH Xpomatorpadueit, ncnoib3ys kojgoHky SCX (50 g) u
smoupysas 1:1 7 M wmeranonpHbIM ammuakoM B CHaCla. Tlocne koHUEHTpUpOBaHUS
HNOAXOMAMNX (PpakUuil B BaKyyMe IOJy4ald KPacHO-KOPHMYHEBOE TBEPAOE BELIECTBO. JTO
TBepaoe BemectBo cycrneHaupoBamiu B CH3OH wu TBepmoe BemectBo coOupaiu
¢unbTpoBanuem, npomsisau CH3OH (10 mur) 1 cymmnu B BakyyMe € IOJTy4YeHHEM YKa3aHHOTO
B 3aroyioBke coequnenust (160 mr, 89%) B BuIe KpacHOro TBepHOro Beuectsa; m/z: EST MH"
474,61.

IIpome:kyrounoe coeaxuuenue 118: N-[S5-Xuaop-4-(1 H-uHx01-3-HJI)IHPHUMHIHH-2-

wi]-4-(3-auMeTHaIaMHuHOA3e THANH-1-11)-6-MeToKCcHOeH30.1-1,3-1THaMuH

Cwmech 5-x70p-N-[4-(3-1uMeTHIaMUHOA3€THINH- | -1T)-2-MeTOKCH-5-HUTpod eHm | -4-
(1H-nnnon-3-un)nupumuaus-2-amuda (IIpomexxyrounoe coeaunenue 119, 347 wmr, 0,70
MMOJIb), Jkene3a (235 mr, 4,22 mmonb) u NHaCl (26,3 mr, 0,49 mmonb) B 3TaHoe (9 M) 1 Boze
(3 M) xunsATHIIM ¢ OOpaTHBIM XOJIOAWJIBHHKOM B TeueHHe 1 4. 3areM CMech O4YHINAIN
MOCPECTBOM HMOHOOOMEHHOW Xpomatorpaduu, ucnonb3ys konoHky SCX u smoupys 7 M
MeTaHOJIbHBIM aMmuakoM. CooTBercTByIomue (ppakiuyu OObeAUHSIN U KOHLEHTPUPOBAIN B
BaKyyMe Ha TUOKCHIE KpeMHUs. B pe3yibrare 1OonogHUTENbHOM ouncTku nocpenctsom FCC
¢ amouposanueM 0-5% 7 M wmeraHonpHoro ammuaka B CH2Clz mosmyvanu ykasaHHOe B
3aronoBke coenuHenue (323 mr, 99%) B BuJE KEITO-KOPHYHEBOTO TBEPAOrO BemecTsa, 'H
SAMP: 2.12 (6H, s), 3.06 (1H, p), 3.48 (2H, t), 3.68 (3H, s), 3.92-4.02 (4H, m), 6.28 (1H, s),
6.91 (1H, s), 7.04 (1H, dd), 7.12-7.19 (1H, m), 7.44 (1H, d), 8.14 (1H, s), 8.28 (1H, s), 8.30
(1H, d), 8.46 (1H, s), 11.77 (1H, s); m/z: ES” MH" 464,21.

IIpomexkyrounoe coeaunenue 119: 5-Xuaop-N-[4-(3-numernaamMuHoA3eTHANH-1-

Wi)-2-mMeToKcu-S-HuTpodennn]-4-(1H-uua0-3-01) IHPUMHIHH-2-AMHH

N,N-numernnazerunus-3-amud (Ilpome:kyTrouHoe coeamnenme 26, 144 wmr, 0,83
MMOJIb) JOOABIISITHN K CyCIIeH3UH S-xJop-N-(4-¢pTop-2-meTokcu-S-aurpodennn)-4-(1 H-unnon-
3-wn)mupumunuH-2-amuHa (Ilpomexyrounoe coenunenue 76, 312 mr, 0,75 mmons) u DIPEA
(0,460 mn, 2,64 mmoinb) B 2,2, 2-Tpudropatanone (5 mu). Cmech HarpeBajid B YCJIOBUSIX
MUKpOBOJHOBOro m3nydeHus npu 140°C B TeueHue 1 u. OxjaxIeHHYIO CMeCh OYMINAJIH
NIOCPECTBOM HOHOOOMEHHOW Xpomatorpaduu, ucnonb3yst konoHky SCX u smoupys 7 M
METaHOJbHBIM aMMHakoM. CooTBeTcTBYOLIHE (Ppakii OOBENUHSIIM U KOHLIEHTPUPOBAIU B

BaKyyMe Ha JHOKCUAe KpeMHUs. B pesynbraTe nononHutenbHol ounctku nocpeactsom FCC
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¢ smounpoanueM 0-4% 7 H. meraHompHoro ammmaka B CH2Cl: m mocne pacrupanus ¢
IOVSTUIIOBBIM 3()MPOM TOJy4aii yKa3aHHOE B 3arosioBke coexuneHue (347 mr, 93%) B Buze
opaHkeBoro Teepzoro semectsa; 'H SIMP: 2.14 (6H, s), 3.09-3.18 (1H, m), 3.76 (2H, dd), 3.89
(3H, s),4.01-4.11 (2H, m), 6.28 (1H, s), 6.98 (1H, t), 7.13-7.20 (1H, m), 7.46 (1H, d), 8.15 (1H,
s), 8.23 (1H, d), 8.37 (1H, s), 8.47 (1H, s), 8.49 (1H, s), 11.84 (1H, s), m/z: ES" MH" 494,16.

IIpoMeRyTOUHOE coearHeHHue 120: 2-({5-Amuno-4-[(3R)-3-

AUMETHIAMHHONHNPPOJIHAHH-1-na]-2-MeTokcudeHnI}amuHo)-4-nupa3oof1,5-

alnupuanH-3-HIMHPUMHANH-S-KapOOHU TP H.I

Cwmech N-(5-xnop-4-nupazono| 1,5-a|mupunun-3-unnupumunus-2-umn)-4-[(3R)-3-
OUMETHJIAMUHOTIUPPOIHINH- 1 -1t |-6-MeTokcnbeH30:-1,3-anamuna (ITpomeskyTOoUHOE
coeaunenue 18, 250 mr, 0,52 mmoub), iuanuna nuaka (36,8 mr, 0,31 MMOJIB), TOPOLITKA LIMHKA
(3,41 wmr, 0,05 mmonb) u 2-(auuuknorekcuindocduno)-2',4',6'-rpunszonponui-1,1'-6udenunna
(‘XPhos’, 49,8 mr, 0,10 mmosb) nepememBaiu B DMA (2 mi) u npoaysanu N2 B Te4eHUE
0,25 4. 3arem nobasnsu Tpuc(aubeH3muaeH-aueroH )aunauiaaui(0) (47,8 mr, 0,05 Mmmob)
u cMech HarpeBasu npu 95°C B Tedenue 2 4. 3aTeM OXJIAKISHHYIO CMeCh a0copOupoBay Ha
kononke SCX, npombiBaiu CH3OH u sanrouposanu 7 M MeTaHOJNIBHBIM PacTBOPOM aMMHAKa.
CootsercTByromue ppakuuu OOBEAMHSIM W KOHLEHTPUPOBAIU B Bakyyme. [lomydeHHbIH
ocratok cycnenmupoBaiu B CH3OH, 3arem cmech ¢unbrpoBanu. CoOpaHHOE TBEpIOe
BEIIECTBO CYIIUIN Ha (PUIIBTPE C MOJy4YEHHEM YKa3aHHOTO B 3arojioBke coenuuenus (160 mr,
65%) B BUJIE KeNTO-KopUdHeBoro nopomika; ‘H AMP: (100°C) 1.78-1.92 (1H, m), 2.00-2.15
(1H, m), 2.26 (6H, s), 2.95-3.02 (1H, m), 3.02-3.07 (1H, m), 3.07-3.13 (1H, m), 3.16-3.27 (2H,
m), 3.68 (3H, s), 6.74 (1H, s), 6.95 (1H, s), 7.13 (1H, td), 7.33-7.43 (1H, m), 8.37 (1H, d), 8.64
(1H, s), 8.77 (1H, dt), 8.84 (1H, s), 8.91 (1H, s);, m/z: ES” MH" 470,60.

IIpomexkyrounoe coequnenue 121:  2-{[5-Amuu0-4-(2-1uMeTHIAMHHOI THJI-

MeTHJIAMHHO)-2-MeTokcHpenni|amunol-4-nupazouo[1,5-¢|nupuans-3-uwAnupUMUANH-

S-KapOOHHUTPUI

N?-(5-Xnop-4-mupazono[ 1,5-a]mupuaun-3-uinupuMuaua-2-un )-N'-(2-
JTUMETHIAMUHOITHI )-5-MeTOKCU-N! -meTunGenson-1,2, 4-tpuaMun (ITpomeskyTOoUHOE
coenunenue 33, 120 wmr, 0,26 wmwmonp), nmuuuaHoumHk (18,11 wmr, 0,15 wmonb),
munukiorekcun(2',4',6'-rpunzonpomnondenmn-2-mn)pochun (24,50 wmr, 0,05 wmmodb),
Tpuc(aubensmnmuaeHaneroH ) aunauiaanii(0) (23,5 mr, 0,03 Mmounb) u mopomok nuHKa (1,681
mr, 0,03 MMoutb) cy crieHaupoBanu B ferazuposanHoM DMA (1,1 mi1) 1 repMeTHYHO 3aKpbIBAIH

B MpoOHWpKe IJs MHUKPOBOJHOBOH 00paOoTkuM. 3aTeM CMeCh HarpeBajld B YCIOBHIX
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MHUKPOBOJHOBOTO n3nydeHus 10 95°C B Teuenue 1 4. 3aTeM OXJIaXAEHHYIO CMeCh pa30aBisuin
EtOAc (50 mu) u mpombiaiu Hackin], NaHCOs3 (20 mut), Bomoit (20 mMi1) U HACBIII. PaccoIoM
(10 mu). 3aTeM opraHM4ecKHi PacTBOP KOHIIEHTPUPOBAJIH B BakyyMe. B pesynbrare ounctku
nocpencrsoM FCC ¢ amoupoBannem 0-20% CH3OH B CH2Cl: nonywanu ykasaHHOE B
3aronopke coenunenue (36 mr, 31%) B Buze xentoit cmoiel, 'H SIMP: (CDCls) 2.41 (6H, s),
2.60 (2H, s), 2.72 (3H, s), 3.07 (2H, t), 3.86 (3H, s), 6.72 (1H, s), 7.02 (1H, t), 7.41-7.53 (1H,
m), 7.80 (2H, d), 8.60 (2H, d), 8.70 (1H, d), 9.09 (1H, s); m/z: EST MH" 458,30.

IIpome:kyrounoe coequnenue 122: 2-§[5-Amuno-4-(3-1uMeTHIAMHHOA3Z e THANH-1 -

Wi)-2-MeToKcu-(pennalamuno}-4-nupas3onofl.S-¢|nupuanH-3-uInHpUMHIAHH-S-

KAPOOHUTPHJI

N-(5-Xnop-4-nupazo:no[ 1,5-a|nupuans-3-unnupuMuans-2-un)-4-(3 -
IMMETHUIAMHUHOA3ETUIUH- | -111)-6-MeTOKCUOeH301- 1,3 -nuamMuH (ITpomeskyToUuHOE
coenuHenue 24, 297 mr, 0,64 mmons), Tpuc(audensunuaeH-auetoH )qunamianuii(0) (14,62 mr,
0,02 mmomnb), 2-(muuukiorekcuidpochuno)-2',4',6'-rpunsonponmi-1,1'-6udpennn (‘XPhos’,
30,5 mr, 0,06 MMousib) U auumaHOUWHK (45,0 mr, 0,38 MMoOINb) OMeIaan B MPOOUPKY AJIs
MHKPOBOJIHOBOH 00padotku nox Na. 3atem nobasnsinu nonu(MerTuaruapocuiokca) (12 wmr,
0,06 mMmoub) B nmerasupoBaHHoM DMA (1,92 mi). 3aTeM Mojiy4eHHYH) CMeCh HarpeBajd B
YCJIOBUSAX MHUKPOBOJHOBOro msnmyuenus npu 120°C B teuenue 2 4. HeouuineHHyro cMmech
3arpy>kanu B kooHky SCX. Kononky npombiBanu Bonoi, a 3atem CH3OH/CH2Clz. Lenesoii
MPOAYKT JIIOUPOBANIU U3 KOJIOHKH, UCTIONB3Ysi 7 M mMeTaHonbHbI ammuak B CH2Cl, v yrcThbie
(bpakunun 00BeNUHSIIN U KOHIEHTpUpoBaH B Bakyyme. Octarok pacteopsiin B CH3:OH/CH2Cl
U OCTAaBJISLTM MPOXOAUTh uepe3 kaptpumxk stratospheres SPE PL-Thiol MP SPE (noctymnen ot
Polymer Laboratories) mnox neiictBueM Cuibl  TsokecTH.  llony4deHHBIH — pacTBOp
KOHLIEHTPUPOBaJU B BakyyMe. B pesynbrate ounctku nocpeactsom FCC ¢ smounposanuem 0-
5% CH30OH B CH2Cl2 u mocne pacTupasnusi ¢ AUSTHIIOBBIM 3()HPOM TMOJy4aJid YKa3aHHOE B
saronoBke coenunenue (139 mr, 48%) B BUne KOPMYHEBOro TBepAoro Bemectsa; H SIMP:
(100°C) 2.18 (6H, s), 3.17 (1H, t), 3.60 (2H, t), 3.69 (3H, s), 3.87 (2H, br s), 4.00 (2H, t), 6.32
(1H, s), 6.86 (1H, s), 7.11 (1H, t), 7.34-7.46 (1H, m), 8.34 (1H, d), 8.61 (1H, s), 8.72 (1H, br
s), 8.76 (1H, d), 8.90 (1H, s); m/z: ES" MH" 456,23.

IlpoMeKYTOYHOE  COeAMHEHHE 123: 4-[(3aR.6aR)-5-Metunn-2.3.32.4,6,6a-

rexcaruaponuppo.ol3.4-blnupposa-1-mil-6-meroxcu-N-[4-(1-MmeTuaInHI0J1-3-

HJI ) IHPUMHUANH-2-11]0en3o0.1-1.3-1uaMmun

Cmecy N-[4-[(3aR,6aR)-5-meTun-2,3,3a,4,6,6a-rekcaruaponuppoo| 3,4-b jnuppo-1-
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wi|-2-MeTokcH-S-HuTpodenn|-4-( 1-MeTHIMHA0N-3 - W) TUPUMHUINH-2-aMUHA
(ITpome:xyTounoe coequHenue 124, 256 mr, 0,51 mmoub), nmopomka xenesa (172 wmr, 3,07
mmodb) 1 NH4Cl (19,19 mr, 0,36 mmorb) B 3Tanose (3 Mut) 1 Boze (1 Mir) KMIIATHIIN € OOpaTHBIM
XOJNIOAWIBHUKOM B TedeHHe 18 4. 3aTeM HEOYHIIEHHYK) CMEeCh OUMINAIU MOCPEICTBOM
HMOHOOOMEHHOM xpomaTorpaduu, ucnoib3ysi kooHky SCX. LleneBoil mpoayKT 3II0UPOBAIH
U3 KOJIOHKHM, MCNOJb3yss 7 M METaHOJNBHBI aMMHaK, U KOHLEHTPUPOBAIU B Bakyyme. B
pe3yJjbrare OOMOJHUTENbHON ouncTku mnocpenctsoM FCC ¢ asmoupoBanuem 0-5% 7 H.
meraHospHOro ammuaka B CH2Cl2 monmyuanu ykazaHHoe B 3arosioBke coeauneHue (198 wr,
82%) B Bune senroii nensr, 'H SIMP (CDCIs) 1.78 (1H, td), 2.07-2.13 (1H, m), 2.15 (1H, dd),
2.29 (3H, s), 2.47 (1H, dd), 2.57-2.65 (2H, m), 2.82-2.95 (2H, m), 3.45 (1H, dt), 3.85 (3H, s),
3.88 (3H, s), 4.07 (1H, ddd), 6.74 (1H, s), 7.01 (1H, d), 7.27-7.35 (2H, m), 7.38 (1H, dd), 7.55
(1H, s), 7.79 (1H, s), 8.14 (1H, s), 8.33 (1H, d), 8.45-8.52 (1H, m); m/z: ES" MH" 470,29.
IlpomexyTouHoe coeamHenue 124: N-[4-[(3aR.6aR)-S-Metnu-2,3.3a,4,6.6a-

rexcaruaponuppo.ao|3.4-blnuppos-1-uil-2-merokcu-S-uurpodenn]-4-(1-MeTHINHAOI-

3-nI)IMPUMHUAMH-2-aMUH
DIPEA (0,411 mu, 2,36 mmonb) nobaensuiu k cycneHsuu N-(4-¢rop-2-meTokcu-5-

HUTpOodeHmN)-4-(1-MeTHUHAO0-3 -1 mupuMuauH-2-amuHa (IIpoMekyTOUHOE coequHeHHe
129, 425 wmr, 0,94 mmonb) u (3aR,6aR)-5-metun-2,3,3a,4,6,6a-rexcarunpo-1 H-nupposo[3,4-
blnuppona (IlpomexkyTrounoe coequnenue 37, 250 mr, 1,98 mmonb) B 2,2, 2-TpudropaTanone
(4 mut). Cmech HarpeBajH B YCIOBHSAX MUKPOBOJHOBOTO u3inydenus npu 140°C B reyenue 1 4.
3areM OXJIAKICHHYI) CMEChb OYHIIAIH MOCPEICTBOM HOHOOOMEHHOH Xpomarorpadum,
ucrnonb3ysi konoHky SCX. LleneBoil mpomyKT 3IFOUPOBANM M3 KOJIOHKH, HUCTIONB3ysi 7 M
METAHOJIbHBI aMMHAK, ¥ KOHLEHTPHPOBAJIM B BakyyMe. B pesyibraTe IOMOJHUTETHHON
ounctku nocpenctsoM FCC ¢ smoupoBanuem 0-5% 7 H. metaHoipHOro ammuaka B CH2Clz
MOJIy4Yaji 3arps3HEHHOE YKa3aHHOE B 3arojioke coenamHenue (396 wmr, 84%) B BuUme
OpaH)KEBOTO/KPACHOTO TBEPIAOrO BEINECTBA. JTO TBEPAOE BELIECTBO PACTBOPSUIM B
muHEIMaibHOM KonmdectBe CH2Cl: m monmyuyeHHBIH pacTBOP pacTUPAIH C METAHOJOM.
[TonyueHHOEe TBepAOE BEIIECTBO COOMpaiu (UIBTPOBAHHEM C MOJYYCHHEM YKAa3aHHOTO B
3aroyioBke coemuHeHust (272 wmr, 58%) B BHIOE KpPacHOTO TBEPAOrO BEINECTBA, KOTOPOE
HCTIONb30BaNM Oe3 nanbHeiimeii ounctku;, 'H IMP: 1.86 (1H, dd), 1.94-2.06 (1H, m), 2.12 (3H,
s), 2.23 (1H, dd), 2.36-2.45 (2H, m), 2.52-2.58 (1H, m) wactuuno ckpeiT koM DMSQO, 2.91-
3.04 (1H, m), 3.18 (1H, t), 3.49 (1H, td), 3.87 (3H, s), 3.95 (3H, s), 4.40 (1H, t), 6.61 (1H, s),
7.11 (1H, t), 7.18 (1H, d), 7.24 (1H, t), 7.51 (1H, d), 8.02 (1H, s), 8.27-8.31 (2H, m), 8.34 (1H,
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d), 8.51 (1H, s); m/z: ES* MH" 500,17

Hpomexkyrounoe coeqnHenue 125: N'-(2-lumMeTHaaMuHOITHI)-5-MeToKCH-N1-

metma-N*-[4-(4,5,6,7-TeTparuaponupa3o.io|1,5-a|nupuans-3-wi1) nupUMHIHH-2-

wia]oenson-1.2.4-Tpuamuy

Cwmecp N'-(2-nuMeTHIaMHHOS THIT)-2-MeTOKCU-N"-MeTu-5-autpo-N-[4-(4,5,6,7-
teTparuaponupasoio| 1,5-a|mupuaun-3-wn)nupumMuanH-2-mi |0eH3o-1,4-1nammunaa
(ITpome:xkyTouHoe coeamnenue 126, 3,7 r, 7,93 mmoun), xene3a (2,66 r, 47,58 Mmonb) u
NH4Cl1 (0,318 1, 5,95 mmonp) B sTanone (120 mu) u Boge (40 mu) KMIATHIM ¢ OOpaTHBIM
XOJOAWJIIBHUKOM B TedyeHue 2,5 4. 3areM CMeChb OXJaKAand, (QUIBTPOBAIN H
KOHLeHTpupoBau. Teepaoe Bemectso pactupanu B 5% CH3OH/CH2Clz (100 mi) B TeueHue
15 munyr u 3areMm ¢wibTpoBamn. @PuibTpar OOBEAMHSUIM C KOHLEHTPUPOBAHHOM,
(GUIBTPOBAHHON PEAaKIMOHHON CMechto, mpombiBaiu paccosioM, cymmid (Na2SO4) u
KOHLIEHTpUpOBau B BakyyMe. B pesynbrate ounctku nocpeacrsom FCC ¢ amounpoBanuem 0-
2,5% 7 u. metanonpHoro ammuaka B CH2Cl2 monyuanu yka3aHHOE B 3aroJIOBKE COCAMHEHHE
(2,50 T, 72%) B BUAe KopuuHeBoii cMonbr, H SIMP (CDCls): 1.90-1.99 (2H, m), 2.04-2.13 (2H,
m), 2.25 (6H, s), 2.37-2.42 (2H, m), 2.67 (3H, s), 2.92-2.98 (2H, m), 3.25 (2H, t), 3.83 (3H, s),
4.00 (2H, s), 4.21 (2H, t), 6.70 (1H, s), 6.79 (1H, d), 7.48 (1H, s), 7.97 (2H, d), 8.30 (1H, d);
m/z: ESTMH™ 437,39.

TIpomexkyTrouHoe coeaunenue 126: -(2-IuMeTHJIAMHHOITHI)-2-MeTOKCH-/N -

MeTHJI-S5-HuTpo-N-[4-(4.5,6.7-TeTparuaponupasonao|1.5-alnupuanu-3-ua ) nupuMuIuH-2-

ua]oenso-1.4-nuamuy

Cmecy  N-(4-¢prTop-2-merokcu-S-autpodennn)-4-(4,5,6,7-rerparuaponupaszonof 1,5-
almupuaus-3-wi)nupumuanl-2-amuaa  (Ilpomesxkyrounoe coegunenme 127, 30 r, 781
mmonb), NN’ N'-rpumerunstan-1,2-nuamuna (1,190 v, 9,37 mmons) u DIPEA (1,620 mu,
9,37 mmonb) B DMA (45 mi) HarpeBasin ipu 100°C B Teuenue 1,5 4. 3areM cMech OXJIaKIann
u abcopbupoBanmu Ha koynoHke SCX, mpombiBamn MeOH wu 3mroMpoBaii METAHOJBHBIM
aMMuakoM. Ppakiuy, KOTOPbIe COAEPIKAIH LIEJIEBOH MPOAYKT, KOHLIEHTPUPOBAJIU B BAKYyME U
MOJIy4eHHBIM OCTaTOK pacTtBopsiid B EtOAC. DTOT pacTBOp MpOMBIBAJIN JIBA pas3a pPaccojioMm,
cyurimi (Na2SO4) ¥ KOHLIEHTPHPOBAIHM B BaKyyMe C IMOJIyY€HHEM YKa3aHHOTO B 3arOJIOBKE
coenunenus (3,70 r, 102%) B Buze opamxkesoro macia; 'H SIMP (CDCls): 1.90-1.98 (2H, m),
2.04-2.12 (2H, m), 2.26 (6H, s), 2.51-2.60 (2H, m), 2.87 (3H, s), 3.21-3.30 (4H, m), 3.96 (3H,
s), 4.20 (2H, t), 6.67 (1H, s), 6.88 (1H, d), 7.43 (1H, s), 7.95 (1H, s), 8.31 (1H, d), 9.00 (1H, s);
m/z: EST MH™ 467,63.
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IpomexyTouHnoe coeannenue 127: N-(4-Drop-2-meTOKCH-S-HUTPOdeHnI)-4-

(4,5.6,7-Terparuapo-nupazono|1.5-alnupuana-3-na) nHpUMHINH-2-AaMHH

Cwmech 3-(2-xnoprmpumunus-4-ui)-4,5,6,7-retparugponupazono| 1, 5-anupuauna
(ITpome:xkyTounoe coequnenue 128, 36857 r, 15,70 mmousb), 4-pTOp-2-METOKCH-5-
nutpoanwinHa (Ilpomexxkyrounoe coenmHenme 23, 292 r, 15,70 mmonb) u rugpara n-
TOJTy 0J1CY Ib(OHOBOM KUCHOTHI (3,29 1, 17,28 MMoib) B 2-nenTanose (100 mit) nepeMernmBaim
npu 85°C B armocepe N2 B Teuenue 1,5 4. 3areM cMech KOHLEHTPUPOBAIMU B BaKyyMe U
nosy4eHHsli ocratok pactBopsii B CH2Cl2 (250 mur). DTOT pacTBOp NMpOMBIBAIHM HACHIL.
NaHCO3 (2 x 100 mi), Bopoit (100 mi) u Hacei,. pacconom (100 mur). Opranndeckuii pacTBop
KOHLIEHTPUPOBAJIN B BAKYyMe€ C IIOJTy4€HHUEM HEOUUIIIEHHOTO POy KTa. B pesynprare ouncTku
nocpencrsoM FCC ¢ amounposannem 0-10% CH30OH B CH2Cl2 nonyuanu opanxeBoe TBepAoe
BelecTBo. JTot Matepuan pactupaiu ¢ CH3OH ¢ nonydeHuem TBepAoro BemecTsa, KOTOpoe
cobupanu (UIBTPOBAHMEM U CYIIWJIM B BaKyyMe C MNOJyYeHHEM YKa3aHHOTO B 3arOJIOBKE
coenunennus (2,26 r, 37%) B BUE KeNTOro TBepAoro semectsa; 'H SIMP: 1.75-1.86 (2H, m),
1.92-2.04 (2H, m), 3.09 (2H, t), 4.02 (3H, s), 4.12 (2H, t), 7.13 (1H, d), 7.35 (1H, d), 8.14 (1H,
s), 8.25 (1H, s), 8.42 (1H, d), 9.02 (1H, d); m/z: ES MH" 385.

IIpoMeRyTOUHOE coeAMHEeHHe 128: 3-(2-Xanopnupumuauu-4-ui)-4.5.6,7-

TeTPpAruAPONupPa3oao|l.5-al-nupuaun

buc(au-mpem-6ytun(4-numernwiamunodennn)pochun)auxnopnamnanuii(ll) (1,284 r,
1,81 mMonb) omHol mopiuel nobasisuk k 3-(4,4,5,5-terpametun-1,3,2-nuokcaboponan-2-
un)-4,5,6,7-rerparuaponmpaszono[ 1,5-almupunmay (9 T, 36,27  mMMoOIb), 2,4-
muxnoprupumuanny (5,40 r, 36,27 mmoib) u 2 M pactBopy Na2COs3 (39,9 mi, 79,80 Mmodb)
B auMeTokcryTane (250 mu) B atmocdepe Na. [Tonyuennyro cmecs nepemernuanu rpu 85°C
B TE€YCHHE 4 4 M 3aTeM OCTAaBJIUIN OXJIAXKAATHCS IO K.T. 3aTeM CMeCh KOHIICHTPHPOBAJIH B
BakyyMe u octatok pacteopsud B CH2Cl2 (500 mut). DTOT pacTBop npomeiaiu Boxoi (200 mur)
U 3aTeM HachIll. paccosioM (200 mir). OpraHuueckuii pacTBOp KOHIIEHTPUPOBAJIH B Bakyyme. B
pesynbrate ourictku nmocpenctsoMm FCC ¢ amrouposanuem 0-10% CH3OH B CH2Cl2 monydanu
yKazaHHOe B 3aroyioBke coemuHeHue (7,91 r, 93%) B BHIe OpaH)KEBOrO Macia, KOTOPOe
3aTBepaesao npu crosnuu; 'H IMP: 1.86 (2H, dt), 1.93-2.00 (2H, m), 3.11 (2H, t), 4.13 (2H,
t), 7.68 (1H, d), 8.18 (1H, s), 8.57 (1H, d); m/z: EST MH" 235.

IlpomexyTouHoe coeanHenne 129: N-(4-D1op-2-meToKcH-S-HUTpOodenun)-4-(1-

MEeTHJINHAO0JI-3-HJ JIHPHUMHAHH-2-AMHH
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I'mnpar n-TonyoncynsdonoBoi kucnotsl (22,73 1, 119,5 mMmonb) omHOHM mopruei
nobaBmsuiu kK cMmecu  3-(2-xjopnupumunuH-4-mn)-1-merununnona  (Ilpomexyrounoe

coenuHenue 130, 2427 1, 99,58 wmmonb) U 4-(pTOp-2-METOKCH-5-HUTPOAHUIIMHA

(ITpome:xyTouHoe coenuHenue 23, 18,54 r, 99,58 mmonb) B 2-menrta”oine (500 mu).
ITonydennyro cmech nepememnanu npu 105°C B Teyenue 2,5 4 U 3aTeM OXJIaKAAIU 0 K.T.
ITonmy4enHslit ocanok cobupamu (GuUIBTPOBaHMEM, NMPOMBIBAIN 2-mieHTaHosoM (50 mi) u
CYLUIWJIH NMOJA BaKyyMOM C IOJIyY€HHEM HEKOTOPOro KOJMYECTBA LEJIEBOrO NMPOAYKTa B BUAE
JKEJITOr0 TBEpPAOro BemecTBa. PuibTpaT OXJNAXOAJIW M TOJYYEHHBIH OCAIOK coOupanu
(bunbTpoBaHHEM M MPpOMBIBaIH 2-nieHTaHosoM (10 mi). JIBe mapTuu npoayKkra OObeIUHSIIN U
pactupamu ¢ CH3CN ¢ nonyueHneM TBepOoro BelecTBa, KOTopoe codupanu (GrIsTpOBaHIEM
U CYLIWJIM TIOJ1 BAKYYMOM C MOJIyYeHHEeM YKa3aHHOTO B 3arojioBke coequHenus (37,4 r, 95%) B
BUJIE JKeNToro Teepaoro semectsa; 'H SIMP: 3.92 (3H, s), 4.01 (3H, s), 7.13 (1H, dd), 7.27-
7.36 (1H, m), 7.40-7.51 (2H, m), 7.59 (1H, d), 8.26 (1H, t), 8.35 (1H, d), 8.61 (1H, s), 8.85 (1H,
d), 9.46 (1H, s); m/z: ES"M"392.

TIpomexxyrounoe coeaunenue 130: 3-(2-Xaopnupumuaua-4-u)-1-MeTHIHHIOI

NaH (1,707 r, 42,68 mMmonb, 40%-Hasi TUCTIEpCHsI B MUIHEPAJIBHOM MAcCJie) HeOOJIbIITUMHU
nopuusmMu 1odasisuu k oxyaxaeHHou (0°C) cmecu 3-(2-xnopnupumMunus-4-mn)- 1 H-unmona
(ITpome:xyTounoe coequnenne 131, 8,168 r, 35,57 mmons) B THF (250 mu). ITony4yennyro
cmech nepemermuBain npu 0°C B teuenue 0,5 9 u 3atem nodasmsum CH3I (2,67 i, 42,68
MMOJIb) 1 cMech niepemernuBaiy npu 0°C B TeueHne 3 JONOJHUTENBHBIX YacOB. PeakinoHHY 10
cMmech racum nyteM pobdasnerns Hacein. NaHCOs (25 mu). 3arem cmech pazbasisuin EtOAc
(100 M) 1 monyueHHbIi pacTBop mpombiBaiu Hacein. NaHCOs (50 mu), Bogoit (50 M) u
HachIL. paccosioM (50 mur). 3aTeM opraHMYeCKHil pacTBOp KOHLIEHTPHUPOBAIU B Bakyyme. B
pesynbrate ourictku nmocpenctsom FCC ¢ amouposanuem 0-20% CH3OH B CH2Cl2 monydanu
yKa3zaHHOe B 3arojioBke coenuHeHue (8,35 r, 96%) B Bume OneqHO-KENTOTO TBEPAOTO

pemectsa; 'H SIMP: 3.90 (3H, s), 7.30 (2H, pd), 7.54-7.60 (1H, m), 7.82 (1H, d), 8.38-8.44
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,m), 8. ,8), 8. , d), m/z: .
1H 8.49 (1H 8.53 (1H, d); m/z: ES" MH" 244

IIpome:xkyrounoe coeaunenue 130: 3-(2-XgopnmupumuauH-4-mj1)-1-MeTHJIHHI0I

(AILTePHATHBHLIM CHHTE3)

AlCl3 (197 1, 1,477 mMonb) mopuusiMu JOOABIISITN K PacTBOPY 2,4-IUXIIOP-TTIUPUMUANHA
(200 1, 1342 mMoub) B tUMeTOKCH3TaHe (2 11), moanepskusas remneparypy Hiwke 30°C, u cmech
nepememuBany B TeueHue 10 munyT. 3aTtem nodasmsiu 1-merunuanon (0,172 i, 1,342 monb)
u cMech Harpesasiu 10 80°C B TedueHHe 2 4 U 3aT€M OCTaBJISUIA OXJIAKAATHCS B TEUEHUE HOYH.
3areM cMech BIMBAJIM B NepemernnBaemMyto Boay (20 1) u 3areM nepeMernnBaii B TeueHue 1
JOTIOJTHUTEBHOTO 4aca. 3aTeM CMech (PUIbTPOBANM M IOJYUYEHHOE TBEPAOE BEINECTBO
npoMbIBaiu BopoH (3 ). 3aTeM TBepHOe BEINECTBO CYIIMJIM Ha BO3JIyxe B TedeHue 16 4 ¢
NoJy4eHneM po3oBoro teepaoro Bemectsa (315 r1). 3arem 3TO TBepHOe BeELIECTBO
nepemernuBanu B CH3CN (6,3 i, npu kunsiueHr# ¢ 0OpaTHBIM XOJIONUIBHUKOM) B TeueHue 1,5
4, mocye vero nodasisui Boay (630 mur). 3aTeM cMech OCTaBJISIM OXJIAXKIAThCSl A0 K.T. U
nepemenuBaiu B TeueHue 18 4. 3atem cmech nepemernusanu npu 5°C B redenue 0,5 4, morom
NOJIyYEHHOE TBEPIOE BELIeCTBO coOupanu (UIBTPOBAHHEM. 3aTeM TBEPAOE BEIIECTBO
npombiBasu xonoaHon cMmecbio 10% CH3CN/Bopa (2 x 1 1) u 3aTeM CyIIWIH C MOJyYeHHEM
YKa3aHHOTO B 3arojioBke coenunenusi (220 r, 67%) B BuIe TBEPAOro BEIIECTBA KPEMOBOI'O
LBeTA.

TIpomexkyrounoe coeagunenue 131: 3-(2-Xnopnupumuauu-4-ui)-1H-ungoua

CHsMgBr (3 M B gquatunioBoM sdupe, 22,68 mi, 68,03 MMoJib) 100aBIISIN 1O KAIISM
B TeYeHHe nepuojaa BpeMeHn 10 MUHYT K nepeMernBaeMomy pactBopy 1H-unmona (7,97 ,
68,03 mmoib) B 1,2-guxnopatane (250 mun) mpu 0°C B atmocdepe Na. ITonyueHHBIH pacTBOP
nepeMelnuBad B TedeHWe 15 MHUHYT ©u 3areM OmHON mnopuueidi npobaBmsum  2,4-
muxoprupumuanH (15,00 r, 100,69 mmounb). Tloay4yeHHBIN pacTBOP OCTaBJSLIA HAIPEBATHCS
70 K.T. ¥ IEPEMEILINBAJIA B TEUEHHE 16 NOMONHUTENBHBIX YaCOB. PEakIMOHHY 0 CMECh racuin
nytem nodasnernss CH3OH (25 wmur), 3areM cMmech KOHLEHTPHPOBAJIU B BaKyyMe U
abcopOupoBanu Ha AWOKcHIe KpemHus. B pesynbrate oumcTku mnocpenacteom FCC ¢
smonposanueM 0-20% CH30H B CH2Cl2 nonyvanu yka3aHHOE B 3arojioBke coenunenue (7,17
r, 46%) B BUjE KeNTOro TBepaoro Bemectsa;, 'H SAMP: 7.20-7.28 (2H, m), 7.49-7.53 (1H, m),
7.91 (1H, d), 8.42 (1H, dd), 8.50 (1H, d), 8.53 (1H, d), 12.06 (1H, s); m/z: ES* MH" 230.

IIpoMeKYTOYHOE  COeAMHEHHE 132: 4-[(3aR.6aR)-5-Metni-2,3.32.4,6,6a-

rexcaruaponuppool3.4-bl-nuppoJ-1-uial-6-meroxcu-N-[4-(4.5.6,7-

TerparuaponupasoJao|l.5-alnupuana-3-ui)-nupumMuana-2-ualoenso-1,.3-tuamMmun
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Cwmecp N-{4-[(3aR,6aR)-5-merun-2,3,3a,4,6,6a-rekcarugponuppono|3,4-b jnupposn-1-
ui|-2-meTokcu-S-aurpodennn j-4-(4,5,6,7-rerparunponupazono| 1,5-a|mupunus-3-
wn)nupumuauH-2-amuHa (Ilpomexyrounoe coequnenune 133, 400 mr, 0,82 MMonb), xene3a
(273 wr, 4,89 mmounb) u NH4Cl (30,5 mr, 0,57 mmonb) B sTanone (12 mi) u Bome (4 m)
KUTSITHIIN ¢ OOPaTHBIM XOJOAMJIBPHUKOM B T€UEHHE 4 4 M 3aT€M NEPEeMELIMBAIN NPU K.T. B
T€YeHWe HO4YUM. B pesynbrare YaCTHYHOW OYMCTKUA IOCPEACTBOM HOHOOOMEHHOMN
xpomarorpaduu ¢ ucnonb3oBaHueM kojioHKH SCX u smroupoBaHueM 7 M MeTaHOJIBbHBIM
aMMHUaKOM IOJIy4ajii HEOYMILEHHBbIH MaTepuaj, KOTOPbI KOHLIEHTPUPOBAIM B BaKyyMe Ha
nuokcune kpemuus. B pesynsrare ounctku nocpencrsom FCC ¢ amouposanuem 0-5% 7 H.
meraHospHOro ammuaka B CH2Cl2 mosnyvanu 3arpsi3HEHHbBIM NPOAYKT B BHUAE KOPUYHEBOMH
cMmodbl. B pesynbrare nononnutenpHoi ounctku nocpeacrsoM FCC ¢ amouposanuem 0-2% 7
H. MeTaHoJbpHOro ammuaka B CH2Clz monyyanu ykasanHoe B 3arosioBke coenunenue (123 wr,
33%) B Buze KOpUUHEBOM cMmoubl; m/z: EST MH™ 461,26.

Ipomexyrounoe coenunenne 133: N-{4-[(3aR.6aR)-S-Merni-2,3.32.4,6.6a-

rekcaruaponuppoJio|3.4-b]-nuppoJ-1-un]-2-merokcu-S-aurpodenn}-4-(4.5.6,7-

Terparuaponupasoao|l.5-alnupuaua-3-uia)nHpuMHuINH-2-aMHH

DIPEA (0,583 mu, 3,35 mmoub) nobaBisiid k cycrnensun N-(4-GTop-2-MeTokcH-5-
Hutpodenmn)-4-(4,5,6,7-terparuaponupazono| 1,5-a|nupunus-3 -uia) MupuMHUIHH-2-aMUHA
(ITpomeskyTounoe coenuuenue 127, 515 mr, 1,34 mmons) u (3aR, 6aR)-5-metun-2,3,3a,4,6,6a-
rekcaruapo-1H-nmuppono[3,4-b]nuppona (IIpomexkyrouHoe coexunenue 37, 186 mr, 1,47
MMOJIb) B 2,2,2-TpudTop3TaHoie (5 Mi) U CMECh HarpeBaJld B YCIOBHSX MHUKPOBOJIHOBOTO
m3nyudeHust npu 140°C B teuenue 1 u. Ilocne oxnaxaeHus cMech YaCTUYHO OYHINAIU
MOCPECTBOM MOHOOOMEHHOH Xxpomarorpaduu, Ucnoib3ys kojoHky SCX ¢ amoupoBaHuem 7
M MeTaHOJBbHBIM AMMHAKOM, U 3aT€M KOHLIEHTPHPOBAIHM B BAKyyYM€ Ha TUOKCHIE KpeMHUs. B
pesyasrare ounctku nocpeactsom FCC ¢ smoupoanuem 0-5% 7 H. METAaHOJIBHOTO aMMHUAKa
B CH2Cl2 monywamu ykasaHHoe B 3arosioBke coenuHeHue (400 wmr, 61%) B BHIe
opamkeBoil/kpacHoii nensr; 'H AMP (CDCls): 1.87 (1H, dd), 1.90-1.98 (2H, m), 2.03-2.14 (3H,
m), 2.20 (3H, s), 2.28 (1H, dd), 2.45 (2H, ddd), 2.60-2.67 (1H, m), 2.97-3.07 (1H, m), 3.18-
3.34 (3H, m), 3.48-3.58 (1H, m), 3.96 (3H, s), 4.20 (2H, t), 4.40 (1H, ddd), 6.43 (1H, s), 6.86
(1H, d), 7.35 (1H, s), 7.95 (1H, s), 8.30 (1H, d), 8.92 (1H, s); m/z: ES” MH" 491,15.

IIpomexkyrounoe coenunenue 134: 4-[(3R)-3-IumeTHaaMHHONHPPOJIUANH-]1-HJ]-

6-metToxcu-N-[4-(4.5.6.7-Tterparuaponupasoao|1.5-alnupuanu-3-ua)nupuMuIng-2-

wia]oenson-1.3-nuamun
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Cwmecp  N-{4-[(3R)-3-anMeTHIaMUHOTTUPPOIUINH- 1 -1 ] -2-MeTOKCH-5-HUTPOD EHMUI | -
4-(4,5,6,7-rerparugponupaszono| 1,5-a|mupuaus-3-uia) mupuMUAnH-2-aMHHA
(ITpome:xkyTounoe coenunenne 135, 1987 mr, 0,42 mmonb), skenes3a (139 mr, 2,49 mmonb) u
NH4Cl (15,6 mr, 0,29 mmonb) B sTanone (15 mun) u Bome (5 Mu1) KUDSATHIN C OOpaTHBIM
XOJIOAMJIBHIKOM B T€4eHHUe 2,5 4. 3aTeM CMeCh OCTABIISUIN OXJIAKAATHCS 10 K.T., GUIBTPOBAJIH
U KOHLEHTPHPOBAJM B BakyymMe. B pesynprare UacTHMYHONW OYHCTKH HOCPEICTBOM
HOHOOOMEHHOM xpomaTorpaduu ¢ ucnonb3oBanueM kojoHku SCX u smoupoBanuem 0,7 M
METAHOJbHbIM aMMHAKOM MOJyYald HEOUYHMINEHHBI MaTepuasn B BHJE JKENTOW cMoibl B
pesyJjbrare OOMOJHUTENbHON ouncTku mnocpenctsoM FCC ¢ asmoupoBanuem 0-5% 7 H.
meraHospHOro ammuaka B CH2Cl2 monmyuanu ykazaHHoe B 3arosioBke coeauHenue (159 wr,
85%) B BUne kopuuHesoii nensr, 'H AMP (CDCl3): 1.83-1.97 (3H, m), 2.05-2.17 (3H, m), 2.29
(6H, s), 2.83-2.91 (1H, m), 2.98-3.08 (2H, m), 3.15-3.20 (2H, m), 3.24 (2H, t), 3.69 (2H, s),
3.83 (3H, s), 4.20 (2H, t), 6.69 (1H, s), 6.78 (1H, d), 7.45 (1H, s), 7.97 (2H, d), 8.29 (1H, d);
m/z: ESTMH" 449,65.

IIpome:xxkyrounoe coenmuenue 135: N-{4-[(3R)-3-IumMeTHIAMHUHONHPPOJIHANHH-]1-

wi|-2-meTokcu-S-uurpodenni}-4-(4,5,6,7-terparuaponupa3zo.iof1.5-a|nupuaun-3-

I/IJI)Hl/IDl/IMl/IHl/IH-Z-aMI/IH

(3R)-N,N-Aumerunnuppoauaus-3-amuH (64 mr, 0,56 mmoinb), N-(4-¢pTop-2-MeToKCH-
S-aurpodenunn)-4-(4,5,6,7-rerparunponupasono| 1,5-a|nmupunus-3-mwn) iupuMHINH-2-aMUH
(ITpome:xyTounoe coenunenue 127, 267 mr, 0,53 mmons) u DIPEA (0,186 mi, 1,07 mmonb)
cycnennupoBaid B DMA (2 M), TepMETHYHO 3aKpbIBAIA B MPOOUPKE I MUKPOBOJIHOBOH
obOpabotku u 3aTtem HarpeBanu 10 140°C B Teyenue 1 4 B MUKPOBOJHOBOM peaktope. [loce
OXJIAXKIIEHUSI 10 K.T. CMECh YaCTMYHO OUHMIIAJIM IOCPEACTBOM HOHOOOMEHHOMH XpoMaTorpadum,
ucnonbiysi kosoHKy SCX. Kononky cHauana npomsisaiu CH3OH, a 3atem smouposanu 0,7 M
METAHOJbHBIM aMMHaKoM. UucThie (hpakiyy KOHLEHTPHPOBAIH B BAKyyMe C IMOJYYEHHEM
HEOUHIIIEHHOTO MaTepuasia B BHJI€ OPAH)KEBOW CMOJBI. B pe3ynbrare O4MCTKA NMOCPEICTBOM
FCC ¢ amouposannem 0-5% 7 H. meraHoabsHOro ammuaka B CH2Cl2 monyuanu ykasanHoe B
3arososke coemunenue (201 mr, 79%) B Bune opanskesoii cmonbr, 'H AMP (CDCls): 1.89-1.98
(3H, m), 2.05-2.12 (2H, m), 2.16-2.23 (1H, m), 2.30 (6H, s), 2.78-2.87 (1H, m), 3.14-3.37 (SH,
m), 3.54 (1H, td), 3.96 (3H, s), 4.20 (2H, t), 6.34 (1H, s), 6.85 (1H, d), 7.33 (1H, s), 7.95 (1H,
s), 8.30 (1H, d), 8.95 (1H, s); m/z: ES" MH" 479,60.

IIpomexkyrounoe coeaunenue 136: 4-Meroxcu-6-(1-meTnia-3.6-nurnapo-2H-

nupuad-4-mia)-N'-[4-(4.5.6.7-Terparnaponupasonof1.5-alnupuana-3-ua ) nupumMuaua-2-




153

wia]oenson-1.3-nuamun

1,1-buc(au-mpem-Oytundocduno)peppouen-nammaaus guxiaopun (16,7 wmr, 0,03
MMOJIb) oOaBsLIN K pacTBopy 1-merun-4-(4,4,5,5-rerpamermn-1,3,2-nuokcaboposnian-2-mi)-
1,2,3,6-rerparuaponmpuanaa (139 wr, 0,62 wmmonb), 4-Opom-6-merokcu-N-[4-(4,5,6,7-
teTparuaponupasoiof 1,5-a|mupuaun-3-wn)nupumMuanH-2-wmi |0eH3oi-1,3-nnamunaa
(ITpome:xyTounoe coeaunenne 137, 215 mr, 0,52 mmons) u K3PO4 (220 mr, 1,04 mmonb) B
1,4-nnokcane (6 mi) u Boze (1,5 M, nerasuposanu B TeueHue 20 MUHY T Epe IPUMEHEHUEM).
3arem cMmech HarpeBanu npu 100°C B TedeHue 1 4, a MOTOM KOHLIEHTPUPOBAJIU B BaKyyMe.
ITony4ennsiit octaTok pactBopsiiu B EtOAcC 1 3TOT pacTBOp NpOMBIBAJIM TPHU pa3a BOAOH, 3aTEM
paccosoM. 3arem pacteop cyumiu (MgSO4) 1 KOHIEHTpUPOBAJIH B BakyyMme. B pesynbrare
ounctku nocpencrsoM FCC ¢ smouposanuem 0-10% meranonmpHOoro ammuaka B CH2Cl2 u
NIOCJIe PACTUPAHUS C JUATUIIOBBIM 3(UPOM TOJTyYalIi YKa3aHHOE B 3aroyioBke coenunenue (160
Mr, 72%) B BUJIE KENTO-KOPUIHEBOro TBepaoro Bemectsa; 'H AMP: 1.79-1.87 (2H, m), 1.96-
2.03 (2H, m), 2.29 (3H, s), 2.34-2.40 (2H, m), 2.58 (2H, t), 2.98-3.02 (2H, m), 3.15 (2H, 1),
3.75 (3H, s), 4.12 (2H, t), 4.32 (2H, br s), 5.67-5.71 (1H, m), 6.60 (1H, s), 7.01 (1H, d), 7.58
(1H, s), 7.69 (1H, s), 8.09 (1H, s), 8.32 (1H, d), m/z: ES" MH" 432,72.

IIpoMeRyTOUHOE coeAMHEeHHEe 137: 4-Bpom-6-metoxcu-N-[4-(4.5.6,7-

Terparuaponupasonaoll.5-al-nupuauu-3-ua)nupuvuana-2-ualoenso-1.3-ruaMmun

N-(4-Bpom-2-meTokcu-5-uurpodenun)-4-(4,5,6,7-terparuapomnupasomnol 1,5-
anmupunus-3-wi)nupumMuanl-2-amue  (Ilpome:kyTounoe coenunenue 138, 944 wr, 2,12
MMOJIb), Jkene30 (710 mr, 12,7 mmons) u NH4Cl (85 mr, 1,59 mmounb) B 3TaHome (40 MT) 1 BOZIE
(13 mut) kunSITHIIM ¢ OOPATHBIM XOJIOAMIBHUKOM B TedeHue 1,5 4. 3aTeM cMech OXJIaXIaiu U
¢unsrpoBanu. Ocratok pactupanu B 10% CH3OH B CH2Cl2 (30 M) B Teuenue 15 MuHyT u
3areM ¢unbTpoBaym. Octatku pactupanun cHoBa ¢ 10% CH3OH B CH2Cl2 (30 wmn) u
¢unbTpoBanu. OOvenuHeHHBIE (QUIBTPATBl MPOMBIBATH pacconoMm, cymum (MgSOs) u
KOHLIEHTPUpPOBaJU B BakyyMe. B pesynbrate ounctku nocpeactsom FCC ¢ smonposanuem 0-
5% CH30OH B CH2Cl2 u mocne pacTupanusi ¢ AUSTHIOBBIM 3()HPOM TMOJyYasld YKa3aHHOE B
3arojioske coenunenue (814 mr, 92%) B BUIe KOPUYHEBOro TBepaoro Bemectsa;, 'H SMP:
1.80-1.87 (2H, m), 1.96-2.03 (2H, m), 3.13 (2H, t), 3.77 (3H, s), 4.12 (2H, t), 4.82 (2H, s), 7.02
(1H, s), 7.05 (1H, d), 7.75 (1H, s), 7.77 (1H, s), 8.10 (1H, s), 8.34 (1H, d); m/z: ES® MH"
415/417.

IpomexyTrouHnoe coeannenue 138: N-(4-Bpom-2-merokcH-S-HuTpodenmn)-4-

(4.5.6,7-Terparuapo-nupazoo|1.5-alnupuana-3-ua) nHpUMHIRH-2-AMHH
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Pacteop  3-(2-xnopmmpumunus-4-ui)-4,5,6,7-retparugponupazono| 1, 5-a|nupuauna

0,893

2

(ITpome:xyTouHoe coeamHeHue 128 3,80 MMmonb), MOHOTHApaTra H-

ToJy os1cy ibpoHOBOM KUcnoThl (1,034 1, 5,43 MMonb) u 4-0poM-2-METOKCH-5-HUTPOAHIIINHA
(ITpome:xyTounoe coenmnenue 4, 0,895 r, 3,62 Mmonp) B 2-nieHTaHone (35 MIT) KUTISTHIIN C
O0paTHBIM XOJIOOWJIBHUKOM B TeueHune 16 4 B armocdepe N2, 3aTeM CMeCh OCTaBJISLTU
OXJIAXKJIAThCSl U KOHIIEHTPpUPOBau B BakyyMe. [lonyuennsiii octatok pactupanu B CH3CN no
00pa3zoBaHMsI XKENTOro ocaznka. Teeproe BemecTBo coOupanu (pUIbTPOBAHUEM U TPOMBIBAIIN
auTUIOBBIM ddupoM. 3ateMm TBepaoe BemecTBo pactsopsuid B 10% CH30H B CH2Cl2 u
MOJIyUEHHBIH pacTBOp NMpoMbiBaiu ABa pa3a Hachill. NaHCOs, 3atem Bomoil. 3ateM pacTBOp
cyurmimn (MgSO4) M KOHIEHTpHpOBainM B BakyyMme. IlomyudeHHBIH OCTaTOK pacTupanu ¢
CH3CN, mony4yeHHOe TBEpAOE BELIECTBO COOMpanu (PUIBTPOBAHHEM, IPOMBIBAIIH
AMATHIIOBBIM 3()UPOM M 3aTeM CYLIMJIM HAa BO3yXe C MOJYYEHHUEM YKa3aHHOTO B 3arojOBKE
coenunenns (0,946 r, 59%) B Buze sxentoro Teepaoro semectsa; 'H SIMP: 1.80-1.87 (2H, m),
1.96-2.03 (2H, m), 3.11 (2H, t), 4.04 (3H, s), 4.13 (2H, t), 7.17 (1H, d), 7.50 (1H, s), 8.13 (1H,
s), 8.21 (1H, s), 8.45 (1H, d), 9.10 (1H, s); m/z: EST MH" 445/447.

IIpome:xxkyrounoe coeaunenue 139:  4-(3-/IlumernaamunoaseTuavn-1-m)-6-

meTorcH-N-[4-(4.5.6.7-Trerparuaponupasouao|1.5-alnupuanu-3-ua)nupumMugug-2-

ua]oenso-1.3-nuamun

Cwmecp N-[4-(3-numeTnnaMuHOA3eTUANH- 1 -11)-2-MeTOoKCU-5-HuTpodenun|-4-(4,5,6,7-
TeTparuaponupazono| 1,5-a|nupuaun-3-mun)mupuMuInH-2-aMHHA (ITpomezxyTOUHOE
coequnenue 140, 130 mr, 0,28 mmorb), xkene3a (94 mr, 1,68 mmons) u NH1Cl (10,48 mr, 0,20
MMOJIb) B 3TaHoje (12 mut) u Boze (4 MiT) KMIIATHIIA ¢ OOPaTHBIM XOJIOAUIBHUKOM B TEYECHUE
2,5 4. CMeCh OCTaBJISLTN OXJIAXKIATHCS 10 K.T., (PMIIBTPOBAINA U KOHIEHTPUPOBAIH B BaKyyMe.
B pesynbraTe YaCTUUHOW OYHCTKH IOCPEACTBOM HOHOOOMEHHOW Xpomarorpadum ¢
ucnonabp3zoBaHueM KonoHkH SCX u smounposanueM 0,7 M MeTaHOJBHBIM aMMHAKOM I0JTyYaliu
HEOUYMIIEHHBII MaTepHual B BUJle KOPUUHEBO! CMOJIBL B pe3ynbprate AONOIHUTENBHON OYUCTKH
nocpencrsoM FCC ¢ amonposanuem 0-5% 7 H. metaHonbHOTrO ammuaka B CH2Clz monyuanu
ykazaHHoe B 3arojioBke coemunenue (111 mr, 91%) B Buae kopuuHeBol cmojbl, 'H SMP
(CDCI3): 1.90-1.98 (2H, m), 2.04-2.12 (2H, m), 2.20 (6H, s), 3.08-3.16 (1H, m), 3.23 (2H, t),
3.35(1H, s), 3.56 (2H, t), 3.84 (3H, s), 3.93 (2H, dd), 4.20 (2H, t), 6.37 (1H, s), 6.76 (1H, d),
7.35 (1H, s), 7.87 (1H, s), 7.95 (1H, s), 8.28 (1H, d); m/z: ES" MH" 435,58.

IIpome:xkyrounoe coenunenne 140: N-[4-(3-IlumeTnaamMuHoaszeTHANH-1-11)-2-

MeTOKCH-S-HuTpo(henna]-4-(4,5,6,7-Trerparuaponupa3ono|1.5-a|nupuann-3-
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I/IJI)HI/IDI/IMI/IHI/IH-Z-aMI/IH

Hurunpoxnopun N,N-mumetunaszeruans-3-amuaa (IlpomexkyTouHoe coennnenue 26,
109 MT, 0,63 MMOIJIb), N-(4-¢rop-2-merokcu-S-autpodennn)-4-(4,5,6,7-
teTparuaponupaszono| 1,5-anupuans-3-un)mupuMuAnH-2-aMAH (ITpomesxkyTOUHOE
coenqunenue 127, 300 mr, 0,60 mmons), DIPEA (0,386 mu, 2.22 mmons) u DMA (4 wmn)
repMETUYHO 3aKphIBAJIN B IPOOUPKE JI1 MUKPOBOJIHOBOH 00paboTku u Harpesaiu 1o 140°C B
TedyeHre | 4 B MHUKPOBOJHOBOM peaktope. Ilocne oxnakaeHuss 1O K.T. CMEChb HaCTUYHO
OYHIIAIN NOCPEICTBOM HOHOOOMEHHOH XpoMaTorpaduu, ucrnonbiys konoHky SCX. Kononky
cHauaza npoMbiBaiu CH3OH, a 3aTeM 13 KOJIOHKHU 3JIF0MPOBANIN LIENEBON MPOAY KT, UCTIONb3YsI
0,7 M MetaHonbHBINA aMMHak. UncTele (pakiuyu KOHIIEHTPUPOBAJIM B BAKyyMe C MOy YeHHEM
opaHkeBoW cMmoibl. B pesynprate pononHuTenbHON ounctku nocpeactsom FCC ¢
smouposanueM 0-5% 7 H. meranonbHOro ammuaka B CH2Clz mosyyanu yka3zaHHOE B 3arojIOBKe
coenunenue (140 mr, 50%) B Bune oparxesoro Teepaoro semectsa; 'H SIMP (CDCI3): 1.90-
1.98 (2H, m), 2.05-2.12 (2H, m), 2.20 (6H, s), 3.15-3.23 (1H, m), 3.28 (2H, t), 3.69 (2H, dd),
3.96 (3H, s), 4.18 (4H, dt), 6.03 (1H, s), 6.87 (1H, d), 7.35 (1H, s), 7.97 (1H, s), 8.31 (1H, d),
9.02 (1H, s);, m/z: EST MH" 465,61.

IIpoMeRyTOUHOE coeMHEeHHe 141: 4-MeToxkcu-6-(8-mermi-2.3-

nuazacnupo|3.4loxktan-2-mia)-N'"-[4-(4.5.6.7-Terparuaponupaszojaof1.5-alnupuaun-3-

W) IUPUMHUANH-2-11]0eHns30.1-1.3-1uaMmun

N-[2-Metokcu-4-(8-metmi-2,8-nuazactupo| 3.4 |okran-2-un)-5-aurpod e |-4-
(4,5,6,7-rerparuaponupazono| 1,5-anupuans-3-win)nupumunus-2-amud - (IlpomexyTounoe
coequnenue 142, 320 mr, 0,65 Mmmoiib), sxene3o (219 mr, 3,91 mmonb) u NH4Cl (26,2 mr, 0,49
MMOJIb) KUTISITHJIA C OOPATHBIM XOJIONUJILHUKOM B 3TaHoie (18 mir) u Boxe (6 M) B TeyeHue 4
4. 3aTeM CMecCh OXJIaKaiu, (QIIBTPOBAIN U KOHLEHTPUPOBAIM B Bakyyme. llomydeHHbIH
octatok pactupamu B 10% CH3OH B CH2Cl2 (15 mi) B TeueHue 15 MHHYT U 3aTeéM CMeCh
¢unbTpoBanu. Ocratku pactupanu cHoa ¢ 10% CH3OH B CH2Cl2 (15 min) u 3aTtem cmech
¢unsrpoBaiu. OO0benuHeHHBbIe (UIBTPATh MPOMbIBAN paccosioMm, cymmmu (NaxSO4) u
KOHLIEHTpUpOBau B BakyyMe. B pesynbrate ouncrtku nocpenctsom FCC ¢ amouposanuem 2%
7 1. metaHoabpHOTO ammuaka B CH2Clz monyuanu ykasaHHoe B 3arojioBke coennHeHue (251 mr,
84%) B BUJIe KOPUUHEBOI CMOJIbI, KOTOpasi KPUCTAJIN30Ba1ach Npu crosHuu; 'H IMP: 1.64-
1.76 (2H, m), 1.75-1.87 (2H, m), 1.91-2.03 (2H, m), 2.08 (2H, dd), 2.39 (3H, s), 2.63 (2H, 1),
3.06 (2H, t), 3.56 (2H, d), 3.72 (3H, s), 3.82 (2H, d), 4.01 (2H, s), 4.10 (2H, t), 6.25 (1H, s),
6.91 (1H, d), 7.21 (1H, s), 7.67 (1H, s), 8.04 (1H, s), 8.23 (1H, d); m/z: ES" MH" 461,37.
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IIpoMekyTOUHOE coeHeHHe 142: N-]2-Metoxcu-4-(8-meTni-2,8-

auazacnupo|3.4]okran-2-una)-S-untTpodennn]-4-(4,5.6,7-rerparnaponupasoo|1,5S-

alnupuanH-3-11) IHPUMHAAHH-2-AMHH

N-(4-Prop-2-meTokcu-S-uutpodennn)-4-(4,5,6,7-rerparuaponupasonof 1,5-
a]mupunus-3-wn)nupumuani-2-amuH  (Ilpome:kyTounoe coeamnenue 127, 300 wmr, 0,78
MMOJIb), 8-MeTii-2,8-auazacnupol3.4]okran (Ilpomexyrounoe coequnenue 47, 118 mr, 0,94
mmodb) 1 DIPEA (0,162 mi, 0,94 mmone) Harpesanu npu 100°C 8 DMA (4 mn) B Teuenue 1,75
4. 3aTteM cMmech abcopOupoBanu Ha kojoHke SCX, morom kononky mpombiBanu CH3OH u
3areM smroupoBanu 1:1 7 M wmeranompHeiM ammuakoM B CH:Cl2. ®paximu, koTopele
COZIep AN LIENIEBOM NMPOAYKT, OOBEIUHSIN U KOHLEHTPUPOBAIN B BakyyMme. B pesynbrare
ounctku nocpeacrsom FCC ¢ amouposanuem 2,5% 7 H. metanonbHOoro ammuaka B CHaCla
NoJTy4ajii YKa3aHHOE B 3arojioBke coenunenue (321 mr, 84%) B Bume opaHkeBoit meHsl, 'H
SAMP: 1.62-1.74 (2H, m), 1.74-1.85 (2H, m), 1.91-2.00 (2H, m), 2.00-2.06 (2H, m), 2.38 (3H,
s), 2.65 (2H, t), 3.03 (2H, t), 3.71 (2H, d), 3.95 (3H, s), 4.04-4.15 (4H, m), 6.27 (1H, s), 7.01
(1H, d), 8.01 (1H, s), 8.09 (1H, s), 8.33 (1H, d), 8.54 (1H, s);, m/z: ES” MH" 491,6.

IIpome:xkyrounoe coeaunenue 143: 4-Merokcu-6-(1-merni-3,6-nurnapo-2H-

nupuanH-4-mi)-N'-[4-(1-meTnauHa0a-3- W) nupumMuanH-2-mi]oensou-1.3-nuamMun

1, 1-buc(au-mpem-Oytundocuno)peppoueH-namaaus auxiopun (16,74 wmr, 0,03
MMOJIb) HOOaBJISIA K pacTBOpy, comepskamemy 1-merwin-4-(4,4,5,5-rerpamerun-1,3,2-
nrokcaboponan-2-un)-1,2,3,6-rerparuaponupuaua (139 wmr, 0,62 wmmonb), 4-Opom-6-
MeTOKCH-N-[4-( 1 -MeTUIHHION-3 -1 ) MTUPUMUIUH-2-1J1 |OeH301- 1, 3-nuaMuH
(ITpome:xyTounoe coeaunenue 144, 220 mr, 0,52 mmons) u K3PO4 (220 mr, 1,04 mmonb) B
1,4-nnokcane (6 mir) u Boze (1,5 mu1, nerasuposainu B TeueHue 20 MUHY T epe IPUMEHEHUEM).
Cmech Harpesanu npu 100°C B TeueHue | 4 U 3aTeM KOHLIEHTPUPOBAIU B BaKyyMe.
IMonyvennsrit ocratok pacteopsuiu B EtOAc. DToT pacTBOp NmpoMbIBaiK BOJOH (X3), paccoioM
u 3areM cymman (MgSOs) U KOHLEHTPUPOBAJIM B BakyyMmMe. B pe3yibraTe OYHUCTKH
nocpeacrsoM FCC ¢ smouposanunem 0-10% wmeranonbHoro ammmaka B CH2Cla m mocne
pacTupaHus ¢ TUITUIIOBBIM 3()HUPOM TMONIyHYaId YKa3aHHOE B 3arojioBke coenunenue (191 wmr,
84%) B BUJIE KeNTO-KOPUYHEBOro Tepaoro semectsa; 'H SIMP: 2.31 (3H, s), 2.37-2.43 (2H,
m), 2.61 (2H, t), 3.01-3.04 (2H, m), 3.76 (3H, s), 3.89 (3H, s), 4.37 (2H, br s), 5.70-5.73 (1H,
m), 6.63 (1H, s), 7.18-7.22 (2H, m), 7.25-7.29 (1H, m), 7.54 (1H, d), 7.63 (1H, s), 7.81 (1H, s),
8.31 (1H, d), 8.34 (1H, s), 8.46 (1H, d); m/z: ES" MH" 441,57.

IIpome:xkyrounoe coeaunenue 144: 4-Bpom-6-meroxcu-N-[4-(1-MmeTnanuaoJ-3-
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HJI ) IHpPUMHUANH-2-11]-0en30J1-1,3-1uamun

N-(4-Bpom-2-meTokcu-5S-autpoderun)-4-( 1 -MeTunuHI0-3 - TUPUMHIUH-2-aMUH
(ITpome:kyTouHoe coenunenne 145, 1,074 r, 2,36 mmons), xene3o (0,792 r, 14,19 mmonb) u
NHa4Cl (95 wmr, 1,77 MMOJIb) KHIISITHIIN ¢ OOPaTHBIM XOJIOAMIBHUKOM B 3TaHoue (39 mun) u Boae
(13 mu) B Teuenue 1,5 4. 3areM cmech OXJIAKNATHM M KOHLIEHTPHPOBAJIU B BaKyyMe.
ITonyuennsiit ocrarok pactupanu B 10% CH3OH B CH2Cl2 (30 mu) B Teuenune 15 MUHYT H
3areM cMmech (pruibTpoBanmu. Ocratku pactupanu cHoa ¢ 10% CH3OH B CH2Cl2 (30 min) u
3areM cMmech (punpTpoBanu. OObenuHeHHbIE (QUIBTPATHI MPOMBIBATH PACCOJIOM, CYIIUIIH
(MgSO4) u xoHueHTpupoBanu B Bakyyme. B pesynbsrare oumctku nocpeactsom FCC ¢
smoupoBanueM CH2Cl2 monyuanu ykasanHoe B 3arojiopke coequHenue (0,937 r, 93%) B Bune
neHsl kpemosoro usera; 'H SAMP: 3.79 (3H, s), 3.89 (3H, s), 4.86 (2H, s), 7.06 (1H, s), 7.18-
7.30 (3H, m), 7.54 (1H, d), 7.83 (1H, s), 7.87 (1H, s), 8.33 (1H, d), 8.35 (1H, s), 8.43 (1H, d);
m/z: ESTMH™ 424/426.

IIpomexyTouHoe coenuHenue 145: N-(4-Bpom-2-merokcu-S-uurpodenn)-4-(1-

MeTHJIHHI0JI-3-1J ) IMPUMHUAHH-2-AMHH

N/ Og,2°
s Br
+ —_—
| NN H,
/)\ (0]
N a -~

PactBop 3-(2-xnopnupumunus-4-un)- 1 -metunuanona (IlpoMeskyTouHoe coeHHEeHHE

Br

130, 0,829 r, 3,40 MMoJb), MOHOTHApATA H-TONYOJCYIb(HOHOBOH KucIoThl (0,924 T, 4,86
MMOJIb) U 4-0pom-2-meTokcH-5-HuTrpoaHmivHa (Ilpome:xkyrounoe coennnenue 4, 0,8 r, 3,24
MMOJIb) KUISITHIN ¢ OOPAaTHBIM XOJIOAMJILHUKOM B 2-mieHTaHosie (32 mi) B atmocdepe N2 B
TedeHue 18 4. 3aTeM cMech OCTaBILTH OXJIAXKIATHCS, & IOTOM KOHIIEHTPUPOBAJIU B BaKyyMe.
IMonyuennsrii ocratok pacrupanu ¢ CH3CN no oOpa3oBaHus KENTOro 0cajka. ITO TBEPIOE
BEIECTBO cOOMpasu GUIBTPOBAHUEM U MIPOMBIBAIH TU3THIIOBBIM 3¢ripoM. TBepaoe BelecTBO
cycnernuposau B 10% CH3OH B CH2Cl2 u mpomsiBanu HaceieHHbIM BogHBIM NaHCOs3 (2x),
a MOTOM BOIOH. 3aTeM OpraHWYeCKUi PacTBOP KOHLIEHTPUPOBAIN B BAKyyMe M TOJTyYEHHBIN
ocratok pactuparu B CH3CN/Bome. 3arem cmech (uiabTpoBaiu u cOOpaHHOE TBEPIOE
BemiectBo mpombiBain CH3CN, a moToM U3 THIIOBBIM 3(UPOM M 3aT€M CYIIMIN Ha BO3AYXE C

MOJIyYeHUEM YKa3aHHOTO B 3arojioBke coenuneHus (1,082 r, 74%) B BuAe KeNTOrO TBEPIAOTO
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pemectsa; 'H SIMP: 3.90 (3H, s), 4.05 (3H, s), 7.15-7.21 (1H, m), 7.26-7.31 (1H, m), 7.36 (1H,
d), 7.52 (1H, s), 7.56 (1H, d), 8.34 (1H, s), 8.39 (1H, s), 8.40-8.45 (2H, m), 9.20 (1H, s); m/z:
ES* MH" 454/456.

IIpoMekyTOUHOE coeIHHEeHHe 146: 4-MeToxcH-6-(8-mern-2,3-

auazacnupo|3.4loxktan-2-ma)-N'-[4-(1-MeTHIAHMHA0J-3-Ua)nUupuMuaH-2-uia]oenson-1,3-

AHAMHH

Cwmecp N-[2-metokcu-4-(8-metiin-2,8-auazacnupol 3.4 JokraH-2-un)-S-autpodern|-4-
(1-mernmunaon-3-un)nupumunus-2-amusa (Ilpomesxyrounoe coequnenue 147, 200 mr, 0,40
MMOJIb), skene3a (134 mr, 2,40 mmons) u NH4Cl (16 mr, 0,30 mmors), staHona (18 mir) u Boas!
(6 M) xunATHIM ¢ OOpPaTHBIM XOJIOAWJIBHUKOM B TeueHHe | 4, 3aTeéM CMeChb OCTaBJISUIU
OXJIAXKJAThCsI. 3aTeM CMeCh (PUIBTPOBANM M KOHLEHTPUpOBaiu B BakyyMme. [lomyueHHBbIi
octatok pactupanu B 10% CH3OH B CH2Cl2 (15 mi) B TeyeHue 15 MUHYT U 3aTe€M CMeChb
¢unerpoBanmu. Ocratku pactupanu cHosa ¢ 10% CH3OH B CH2Cl2 (15 mi1) u 3arem cmech
¢unbrpoBanu. OObenuHeHHbIE (GUIBTPATHl MPOMBIBANU paccojoMm, cyimmmwin (NaxSOs) u
KOHLIEHTPUPOBaJHU B BakyyMe. B pesynbrare ounctku nocpencrsom FCC ¢ amouposanuem 2%
7 1. meraHoabpHOTrO ammuaka B CH2Clz monyuanu ykasanHoe B 3arojioBke coenuneHue (144 mr,
77%) B BUAE TeMHO-3eneHol nenbr, 'H IMP: 1.66-1.80 (2H, m), 2.06-2.16 (2H, m), 2.42 (3H,
s), 2.66 (2H, t), 3.59 (2H, d), 3.75 (3H, s), 3.83-3.91 (5H, m), 4.01 (2H, s), 6.30 (1H, s), 7.09
(1H, d), 7.16 (1H, t), 7.21-7.28 (1H, m), 7.31 (1H, s), 7.51 (1H, d), 7.70 (1H, s), 8.23 (1H, d),
8.26 (1H, s), 8.43 (1H, d); m/z: ESTMH" 470,7.

IIpoMeRyTOUHOEC coeIMHeHHe 147: N-[2-MeTtoxcu-4-(8-meTni-2.8-

auazacnupo|3.4]okran-2-una)-S-uurpodenni]-4-(1-MeTHIHHI0I-3- I )THPUMHIHH-2-

AMHH

Cwmece N-(4-¢prop-2-merokcu-S-autpodenrnn)-4-(1-MeTHInHA0N-3 - 1) TUPUMUAUH-2 -
amuHa (IIpomexxkyTounoe coexunenue 129, 300 wmr, 0,76 wmmomb), 8-merTun-2,8-
nuazacnupo[3.4Jokrana (IIpomexyrounoe coexmnenue 47, 115 mr, 0,92 mmons), DIPEA
(0,158 mu, 0,92 mmonb) 1 DMA (4 mu) Harpesanu ripu 100°C B Teuenne 1 4. 3arem cmech
abcopOmupoBamn Ha kosoHke SCX wu komoHky mnpombiBasu CH3OH. 3arem KoJOHKY
smoupoBanu 1:1 meraHonpHbIM ammuakoM B CH2Clz m ¢pakium, comepskaimiue 1eneBoi
NPONYKT, OOBEANHSIN U KOHLIEHTPHPOBAJIH B BaKyyMe. B pesyibraTe OUYMCTKH MOCPEICTBOM
FCC c amouposannem 1,5% CH3OH B CH2Cl2 monyyanu yka3aHHOE B 3ar0JIOBKE COSTUHEHHE
(209 mr, 55%) B BUIE OpaH:KeBOro TBepAoro BemecTsa; 'H AMP: 1.71 (2H, dt), 2.00-2.10 (2H,
m), 2.40 (3H, s), 2.67 (2H, t), 3.74 (2H, d), 3.88 (3H, s), 3.96 (3H, s), 4.11 (2H, d), 6.31 (1H,
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s), 7.12 (1H, t), 7.20 (1H, d), 7.25 (1H, dd), 7.52 (1H, d), 8.02 (1H, s), 8.28-8.34 (2H, m), 8.36
(1H, d), 8.63 (1H, s); m/z: ES* MH" 500,6.

IIpome:xkyrounoe coennnenue 148: 4-[(3.9)-3-Aumernaamuaonuppoanaud-1-uil-

6-MmeToKCcH-N-[4-(1-MeTHIHHA0JI-3-HJI ) IHPHUMHAHH-2-11]0en30.1-1,3-1HaMuH

Cwmece N-[4-[(35)-3-numMeTHIaMIHOITUPPONUANH- | -1iT]-2-MeTOKCH-S-HUTpOodeHm |-4-
(1-mernmunaon-3-un)nupumunus-2-amuHa (Ilpomesxyrounoe coenunenue 149, 230 mr, 0,47
MMOJIb), skene3a (158 mr, 2,83 mmons), NH4Cl (17,7 mr, 0,33 Mmounb), sTanona (9 M) u Boasl
(3 M) KUIATHIN ¢ OOpaTHBIM XOJIOJWJIBHUKOM B TeueHHe 50 MUHYT. YCTaHOBWIJIH, YTO
peakuus He OblIa 3aBeplueHa, MOATOMY A0OABIISIIN TOTIOJHUTENbHBIE KoJTH4yecTBa skenesa (158
mr, 2,83 mmonb) u NHiCl (17,7 wmr, 0,33 MMOib) U CMeCh KUISITHUIA C OOpaTHBIM
XoJoawIbHUKOM B TeueHue 0,5 nomonHutenpHOro daca. Ilocnme oxnaxiaeHHs CMech
(GunbTpoBaNU U KOHLEHTPUPOBAIU B Bakyyme. B pesynprare ouncrku nocpeacrsom FCC ¢
smoupoBanueM 1,5-7% 7 M wmeranonbHoro ammuaka B CH2Cla monmywamu yxasanHoe B
3aronoske coenunenue (187 mr, 87%) B Bune cepoit nensr, 'H SAMP: 1.78 (1H, m), 2.06 (1H,
m), 2.20 (6H, s), 2.86 (1H, d), 2.90-3.01 (2H, m), 3.12 (1H, m), 3.15-3.23 (1H, m), 3.76 (3H,
s), 3.88 (3H, s), 4.27 (2H, s), 6.72 (1H, s), 7.14 (1H, d), 7.15-7.21 (1H, m), 7.22-7.34 (1H, m),
7.50 (1H, s), 7.52 (1H, d), 7.74 (1H, s), 8.26 (1H, s), 8.28 (1H, s), 8.43 (1H, d); m/z: ES* MH"
458,75.

TIpome:xxkyrounoe coeaunenue 149: N-{4-[(3.5)-3-IumeTnaamMuHonuppoauang-1-

wil-2-mMeToKcu-S-HuTPOdeHn}-4-(1-MeTHINHA0.1-3- W )IHPUMHAHH-2-AMHUH

N-(4-®Prop-2-meTokcu-S-uutpodenn)-4-(1-MeTHIMHAON-3 -1 TUPUMUUH-2-aMHH
(ITpome:xyTounoe coexmuenue 129, 295 mr, 0,75 mmons), ((3.5)-N, N-IuMeTHITHPPOITUIITH-
3-amuH (103 mr, 0,90 mmons) u DIPEA (0,196 mui, 1,13 mmons) pacteopsiin B DMA (3 M)
TepPMETUYHO 3aKPbIBAINA B MPOOUpPKE JUIsI MHUKPOBOJHOBOW 00paboTku. CMech HarpeBaju a0
100°C B TeueHue 45 MHHYT B MHUKPOBOJHOBOM pEaKTOpe, 3aTeM OXJaXAald A0 K.T.,
pazbassin CH30H u abcopOuposanu Ha kononke SCX. Kononky mpomsisamun CH3OH u
3areM smoupoBaiu 1:1 meranonpHbIM amMmmuakoM B CH2Cla. @pakuunu, conepskarme 1eneBon
NPONYKT, OOBEINHSIIN U KOHLIEHTPHPOBAJIH B BakyyMe. B pesyibraTe OUHMCTKH TOCPEICTBOM
FCC ¢ smonpoBanuem 2-7% wmetanonpHoro ammuaka B CH2Cla momywanu ykasaHHOE B
3arojioBke coeauHenue (235 mr, 64%) B Buje KpacHOro Teepnoro semectsa, 'H SIMP: 1.83
(1H, m), 2.17 (1H, m), 2.22 (6H, s), 2.72-2.86 (1H, m), 3.17 (2H, m), 3.26 (1H, m), 3.47 (1H,
m), 3.88 (3H, s), 3.97 3H, s), 6.58 (1H, s), 7.12 (1H, t), 7.19 (1H, d), 7.21-7.31 (1H, m), 7.52
(1H, d), 8.01 (1H, s), 8.23-8.33 (2H, m), 8.36 (1H, d), 8.58 (1H, s); m/z: ES" MH" 488 35.
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IIpome:xkyrounoe coeaumnenue 150: 4-Meroxcu-6-(1-meTnia-3.6-aurnapo-2H-

nupuaud-4-ui)-N'-(4-nupazono|l.5-alnupuane-3-nanupumuaua-2-ua)oenson-1,3-

AMAMMH

Cwmecp N-[2-metokcu-4-(1-metun-3,6-nurunpo-2H-mupunnus-4-mn)-S-aurpodenni|-4-
nupaszono| 1,5-a|mupunun-3-unmupumunusa-2-amuHa  (IlpomexyrouHoe coegunenue 151,
285 wmr, 0,56 MMoIb), sxenesa (188 mr, 3,36 mmoub), NH4Cl (21 mr, 0,39 mmonsb), sTarona (10,5
MJ1) 1 BOABI (3,5 MII) KHUIATWIN C OOpaTHBIM XOJOAMIBHUKOM B TedueHue 1,5 4. YcraHOBWIIH,
YTO peakuus He ObLIa 3aBepleHa, MO3TOMYy J00aBIIsIN HOoNOoNHUTeNbHbIe KonmudecTBa NHaCl
(21 wmr, 0,39 mmonb) u >xeneza (188 wmr, 3,36 MMOJb) U CMeCh KUISTHIM C OOpaTHBIM
XOJNIOAWIBHUKOM B TeueHHe 1,5 AomonHuTenbHBIX YacoB. llocne oxmaxaeHust cMmech
¢unbTpoBaNU U KOHLEHTPUPOBAIU B Bakyyme. B pesynprate ouncrku nocpeacrsom FCC ¢
smoupoBanueM 2-10% 7 H. meranompHoro ammuaka B CH2Cla momywamm ykasaHHOe B
3arojioBke coeannenue (183 mr, 69%) B BUze OpaH:KEBOI CMOJIBI, KOTOPYIO HCIIOJIb30BaH O3
nanbHeiimeii ounctku; 'H AMP: 2.30 (3H, s), 2.36-2.45 (2H, m), 2.60 (2H, t), 2.98-3.06 (2H,
m), 3.74 3H, s), 4.34 (2H, s), 5.73 (1H, s), 6.64 (1H, s), 7.09 (1H, m), 7.26 (1H, d), 7.38-7.49
(2H, m), 8.00 (1H, s), 8.35 (1H, d), 8.58 (1H, d), 8.80 (2H, m); m/z: ES" MH" 427.

TIpomexkyrounoe coeaunenue 151: N-[2-Meroxcu-4-(1-metmi-3.6-auruapo-2H-

nupUAnH-4-uj)-S-auTpodennil-4-nupasonoll.S-alnupuanun-3-wINupUMHIHH-2-aMHH

PactBop 3-(2-xnopnupumunus-4-mn)mpaszono| 1,5-ajnupunnaa  (IlpomekyTouHoe
coenuHenue 152, 256 mr, 1,00 MMoJb), MOHOTHAPATA A1-TOJYOJICYJIBGOHOBON KUCIOTHI (271
mr, 1,43 mmoib) U 2-MeTokcu-4-(1-metun-3,6-nuruapo-2 H-nmupunuH-4-mi)-S-HUTPOaHUITHHA
(ITpome:xyTounoe coenunenue 3, 250 mr, 0,95 Mmmounb) u 2-nenranona (12 MiT) KUTISITHIN C
oOpaTHBIM XOJIOAMIBHUKOM B TeueHue 4 1 B armocepe N2. 3aTeM cMech KOHLIEHTPHPOBAIH B
Bakyyme u octatok pacteopsnu B CH3OH. 3Jrtor pacTtBOp oOuMIanM MOCPENCTBOM
HOHOOOMEHHOW xpomarorpaduu, wucnonbdys KomoHky SCX ¢ smroupoBanmem 7 M
METAHOJbHBIM aMMHAKOM. DPpakuuy, comeprKalue LeJeBOH MPOAYKT, KOHIEHTPUPOBAIU B
BaKyyMe C MOJIyYeHHEM OCTaTKa, KOTOPbIi pacTBopsutu B ropstaeM DMF (10 mut). DToT pactBop
(UIbTPOBANIM ¥ KOHLIEHTPUPOBAJIH B BAKYyME C TMOJYYEHHUEM CMOJIbI, KOTOPYIO PACTHUPAIIH C
CH3CN (10 mut) ¢ monydeHHueM yKa3aHHOTO B 3arojioBke coenuHeHwus (285 mr, 66%) B Buze
sxentoro nopomika; 'H SIMP: 2.36 (SH, s), 2.67 (2H, s), 3.07 (2H, s), 4.02 (3H, s), 5.66 (1H, s),
7.00 (1H, s), 7.12 (1H, t), 7.41 (1H, m), 7.45 (1H, m), 8.45 (2H, t), 8.59 (1H, d), 8.83 (2H, 1),
8.90 (1H, s); m/z: ES" M-H" 456.

IIpome:xkyrounoe coeauHenue 152: 3-(2-XaopnupumuauH-4-uia)nupasosao|l.5-
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K2COs (5,18 1, 37,50 mmonb) nodasisumu k Hoauny 1-amunHonupunuams (4,50 T, 20,25
MMOJIb) H (£)-2-xnop-4-(2-3tokcuBunmn)mupumuaudy (Ilpomexyrounoe coexunenune 153,
2,77 r, 15 mmons) B DMF (20 mu) npu 25°C. Ilony4eHHYI0 TEMHO-CHHIOK) CYCIIEH3HIO
nepememuany npu 25°C B Teuenune 15 9 (LBET cTan TEMHO-KPACHBIN), @ 3aTEM HArpeBau A0
110°C B Teuenue 2 u. [Tocne oxnaxneHus cMech nodasisum K Boge (100 M) u moyrydeHHOe
KOPUYHEBOE TBEPJOE BELIECTBO cOOMpanu (UIBTPOBAHHEM, NMPOMBIBAIA BOMOH M CYIIWIU
NOCPEACTBOM acriupauu. Boxueiii ¢unbtpar skcrparupoBanu EtOAc (2 x 100 mn) u
00BbEMHEHHbIE OpraHruyYecKue pacTBOpbl mpoMbiBanu Boaol (100 mu X 4) ¥ HaCHIIIEHHBIM
pacconoMm (50 mu). 3arem pactBop cyurmum (MgSOs4) M KOHLEHTPHPOBAIA B BaKyyMe.
ITosy4eHHBIi OCTAaTOK OOBEAMHSIIN C paHee COOPaHHBIM KOPUYHEBBIM TBEPIbIM BEIECTBOM U
pactBopsimn B THF (100 mut). Otot pactBop ¢unbTpoBaiu uyepe3 HabuBky 30 g nuokcunma
KpPEMHHUS. DIIOEHT KOHLEHTPUPOBAIN U MOJy4deHHbIH ocTatok npomeiBaaun CH3OH (-70°C) ¢
NOJIyYeHHEM YKa3aHHOrO B 3arojioBke coeamHenus (1,274 1, 37%) B Buzme OexeBOro
KPUCTAJLTMYECKOro TBepaoro semectsa, 'H SIMP: 7.19 (1H, m), 7.65 (1H, m), 7.95 (1H, d),
8.49 (1H, m), 8.61 (1H, d), 8.85-8.91 (1H, m), 8.92 (1H, s);, m/z: ES" MH" 231.

TIpomexkyrounoe coenunenue 153: 4-[(3R)-3-AumernaamMuHonuppoIuaui-1-uial-

6-MmeToKcu-N-(4-nupasoao|1.5-alnupuana-3-uanupuMuani-2-u1)0en30a-1,3-1uamMuH

Cwmece N-[4-[(3R)-3-muMeTHIaMIUHONUPPOIUAHH- | -1IT]-2-MeTOKCH-S-HuTpOodeHm |-4-
npaszono| 1,5-anupunun-3-unmupumuauna-2-amuHa  (IlpomeskyTouHoe coeguHenue 154,
440 wmr, 0,93 mmounb), xkene3a (311 mr, 5,56 mmons), NH4Cl (37,2 wmr, 0,70 MMoIib), 3TaHOA
(15 mu1) u Bogel (5 Mu1) KUDSTHIM ¢ OOpPAaTHBIM XOJOAWIBHUKOM B TedeHue 1,5 4. [locne
OXJIAKAEHUs] CMeCh KOHLIGHTpUpPOBaiIu B BakyyMe. IlonyudeHHsIi octatok pactupaiu B 10%
CH30H B CH2Cl2 (20 mu) B Teuenue 15 munyT U 3aTeM ¢uibTpoBain. OCTaTKu pacTHpasiud
cHoBa ¢ 10% CH30H B CH2Cl2 (10 M) u 3atem ¢unbtpoBanu. OO0benrHeHHbIE QHIBTPATHI
npoMbiBasin paccosioMm, cymmn (MgSO4) U KOHLEHTpHpOBaiu B Bakyyme. B pesynbrare
ounctku nocpencrsom FCC ¢ smouposannem 0-10% meranonmpHoro ammuaka B CH2Cl2 u
MOCJIe PACTUPAHMSI C AUATHUIIOBBIM 3(UPOM IMOJTyHaJii YKa3aHHOE B 3arojioBke coenunenue (339
mr, 82%) B BuzE *enToro Teepaoro semectsa; 'H SIMP: 1.73-1.83 (1H, m), 2.00-2.10 (1H, m),
2.20 (6H, s), 2.81-2.90 (1H, m), 2.92-3.00 (2H, m), 3.11-3.16 (1H, m), 3.17-3.24 (1H, m), 3.73
(3H, s), 4.28 (2H, br s), 6.71 (1H, s), 7.07 (1H, td), 7.20 (1H, d), 7.27 (1H, s), 7.37-7.42 (1H,
m), 7.97 (1H, s), 8.30 (1H, d), 8.53 (1H, d), 8.76 (1H, s), 8.79 (1H, d); m/z: EST MH" 445 33.

IIpome:xkyrounoe coeaunenue 154: N-[4-][(3R)-3-AumMeTHIAMHUHONUPPOJIHIANH-]-
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Wi|-2-MeToKCH-S-uuTpodenn|-4-nupa3oa0[1.5-¢|nupuanu-3-wINHpPpUMHANH-2-aMHUH

(3R)-N,N-Aumernnnuppomuausa-3-amud (0,166 i, 1,31 mmonp) noOaBmsmi K
CYCIIeH3UH N-(4-drop-2-merokcu-S-aurpodennn)-4-nupasonol 1,5-a|nupuann-3-
winupumuanH-2-amusa (Ilpomexyrounoe coeaunenue 155, 415 mr, 1,09 mmons) u DIPEA
(0,227 mmn, 1,31 mmons) B DMA (3,2 mu) u cmecy HarpeBamu npu 85°C B Teuenue 1 u.
IMocpencTBoM wMOHOOOMEHHOH Xpomarorpaduu ¢ UCHOJIb30BaHUEM KojJoHkH SCX wu
3JIOUpOBaHUEM 7 M METaHOJBHBIM aMMHAKOM JOCTUIAJId YaCTUYHOM OYMUCTKH. YuCTbIE
bpakuun OOBENUHSNIM W KOHLEHTPUPOBANIM. B pesynbpraTe AONMOJHUTENBHON OYMCTKU
nocpencrsoM FCC ¢ smoupoBanuem 0-7% CH3OH B CH:Cl: nomyvanu ykazaHHOe B
3arojioBke coequHenue (443 mr, 86%) B BH/le OPaHKEBOrO TBepAOro BemecTsa; 'H AMP: 1.77-
1.88 (1H, m), 2.13-2.20 (1H, m), 2.23 (6H, s), 2.75-2.84 (1H, m), 3.14-3.26 (3H, m), 3.43-3.51
(1H, m), 3.96 (3H, s), 6.58 (1H, s), 7.08 (1H, td), 7.27 (1H, d), 7.34-7.39 (1H, m), 8.24 (1H, s),
8.35 (1H, d), 8.40 (1H, s), 8.49 (1H, d), 8.78 (1H, s), 8.80 (1H, d); m/z: ES" MH" 475,31.

IlpomexyTouHoe coeamnHenue 155: N-(4-Drop-2-MeTOKCH-S-HUTPOheHHT)-4-

mupas3oao[l.5-aloupuans-3-nanHpPUMHINH-2-AMHUH

Cmecy  3-(2-xnopnupumunuH-4-wn)nupasonol 1,5-a|nupununa  (IlpomexyTouHoe

coenuHenue 152 1,476 1, 6,40 wmmoab), 4-PpTOpP-2-METOKCH-S-HUTPOAHUITHHA

2 2

(ITpome:xxyTounoe coenuHenue 23, 1,310 r, 7,04 wmMmombp), MOHOTHApaTa M-

TOJTY 0J1CY Ib(OHOBOM KUCIOTHI (1,339 1, 7,04 MMoOb) 1 2-nieHTaHona (45 MJT) HarpeBaIu Mpu
125°C B Teuenue 22 u. Ilocne oxnaxknmeHuss cMmech (GuibTpoBaiu. TBepaoe BelIECTBO
npombiBanin CH3OH, ausTunoBeIM 3GUpOM U 3aTeM CYLIWIH HAa (QUIBTPE C MOJNYYEHHEM
KOPUYHEBOTO TBEPAOro BemiecTa. TBepaoe BemectBo pactBopsuii B CH2Cl2 1 aToT pactBop
npombiBasii  Haceim. NaHCOs (x3), Bomoii u paccojiom, 3arem cymmaun (MgSOs) u
KOHLIEHTPUpOBaU B BakyyMme. [lony4enHnslii ocratok pactupaiu B kumsimem CH3CN u 3atem
OCTaBJSIN OXJlakaatbes. [lonyueHHOe TBepmoe BewecTBO coOupanu (UIBTPOBAHUEM H
CYLIIJIN Ha BO3yX€ C MOJIyUeHHUEM YKa3aHHOTO B 3arosioBke coenuHenns (1,29 r, 53%) B Bune
KOpHYHEBOTo TBepaoro semectsa, 'H SIMP: 4.03 (3H, s), 7.11 (1H, td), 7.37 (1H, d), 7.41 (1H,
d), 7.43-7.48 (1H, m), 8.45 (1H, d), 8.51 (1H, s), 8.58 (1H, d), 8.82-8.84 (2H, m), 9.00 (1H, d);
m/z: ESTMH" 381,54,

IIpome:xkyrounoe coeamenue 156:  4-(3-IumernaamuHoaseTHanH-1-m1)-6-

MeTokcH-N-(4-tupa3o10|1.5-a]-mupuane-3-nIanupUMHARH-2-1J1)0eH30J1-1,3-1HaMHH

Cwmech N-[4-(3-nnMeTnIaMuHOA3e THANH- | -11T)-2-MeTOKCH-5-HUTpOod eHu |-4-

npaszono| 1,5-a|mupunun-3-unmupumunusa-2-amuHa  (IlpomexkyTouHoe coeguHenue 157,



163

355 wr, 0,77 mmoub), xene3a (258 mr, 4,63 mmons), NH4Cl (30,9 mr, 0,58 MMmouib), sTaHONA
(12,6 M) u BozbI (4,2 MJT) KUIIATHIIA C OOPAaTHBIM XOJIONUIBHUKOM B Teuenue 1,5 4. ITocne
OXJIAKAEHUs] CMEChb KOHLIEHTpUpOBaiIu B BakyyMe. IlonyudeHHslil octatok pactupanu B 10%
CH30H B CH2Cl2 (20 mi) B Teuenmne 15 muHYT M 3aTeM cMmech (uubTpoBamu. OcraTku
pactupamu cHosa ¢ 10% CH30H B CH2Cl2 (20 mi) u 3atem ¢unbtpoBanu. O0beqUHEHHbIE
¢unbTpaTel mpoMbiBanu paccosioM, cymmwi (MgSOs) U KOHLEHTpUpOBANIU B Bakyyme. B
pesyabrare ounctku nocpeacrsoM FCC ¢ amouposanuem 0-10% MeTaHONBHOTO aMMHaka B
CH:Cl2 n mocie pactupaHusi ¢ TUATHJIOBBIM 3(PUPOM MOJydaIH yKa3aHHOE B 3aroJIOBKE
coenunenue (249 mr, 75%) B BUne KOPMYHEBOro TBepaoro Bemmectsa, 'H SIMP: 2.12 (6H, s),
3.02-3.09 (1H, m), 3.47 (2H, t), 3.71 (3H, s), 3.98 (2H, t), 4.04 (2H, br s), 6.28 (1H, s), 7.05
(1H, td), 7.09 (1H, s), 7.16 (1H, d), 7.36-7.41 (1H, m), 7.93 (1H, s), 8.27 (1H, d), 8.48 (1H, d),
8.74 (1H, s), 8.77 (1H, d); m/z: EST MH" 431,35,

IlpomexyTouHoe coenuHenue 157: N-[4-(3-/luMeTHIAMHHOA3ETHANH-1-HT)-2-
MeTOKCH-S-HuTpo(enua|-4-nupa3o0[1,S-¢|nupuanu-3-uianupuMHIANH-2-aMHH

Hurunpoxnopun N,N-mumerunazeruaus-3-amusa (Ilpomexyrounoe coexnHeHnue 26,

227 wmr, 1,31 mmonb) mobGasnsim k cycnensuu N-(4-drop-2-meTokcu-S-aurpodeHu)-4-
nupaszono[ 1,5-a]-nupunun-3-unnupumunun-2-amuHa (Ilpomeskyrounoe coenuHenue 155,
415 wmr, 1,09 mmonw) u DIPEA (0,755 mn, 4,36 mmoins) B DMA (3,2 M) 1 CMeCh HarpeBaiiu
npu 85°C B Teuenne | 4. CMech HYaCTHMYHO OYHMINAIH MOCPEICTBOM HOHOOOMEHHOM
xpomatorpaduu, ucrnonb3yst KooKy SCX u amoupysi 7 M MeTaHOJbHBIM aMMHAKOM. UUCThIE
¢dpakuun OOBENMHSIM M KOHLEHTPUPOBAIM B BakyyMe. B pesysibTare IOMOJHUTETHHON
ounctku nocpenctsoM FCC ¢ amouposannem 0-7% CH3OH B CH2Cl2 nonyvanu ykazaHHOE B
3arososke coeaunenue (360 mr, 72%) B Buie OpaHKeBOro TBepaoro emectsa, 'H IMP: 2.15
(6H, s), 3.12-3.19 (1H, m), 3.74-3.78 (2H, m), 3.95 (3H, s), 4.04-4.09 (2H, m), 6.29 (1H, s),
7.08 (1H, td), 7.28 (1H, d), 7.36-7.41 (1H, m), 8.26 (1H, s), 835 (1H, d), 8.45-8.49 (2H, m),
8.78 (1H, s), 8.80 (1H, d); m/z: ES*MH" 461,33.

Mpomexyrounoe coeqnHenue 158: N/-(2-IuMeTHIAMHHOITHI)-S-MeTOKCH-N! -

meTua-N’-(4-nmupazoao[1.5-alnupuaun-3-uanupumuana-2-un)oen3o0.-1,2.4-rpuaMus

Cmecp N'-(2-muMeTHIaMUHOSTHI)-2-METOKCH-N -MeTHII-5-HUTpo-N-(4-nupasono[ 1,5-
anupuauH-3-uIMUpUMUAINH-2-11)0eH30:7-1,4-muamuna (IlpomexkyTounoe coenuHernue 159,
440 wmr, 0,95 mmonb), xkene3a (319 mr, 5,71 mmons), NH4Cl (38,2 mr, 0,71 MMoub), 3TaHONA
(15 M) u Bogel (5 Mu1) KUDSATHIM ¢ OOpaTHBIM XOJOAWIBHUKOM B TedeHue 1,5 4. Ilocne

OXJIAKAEHUs] CMEChb KOHLIEHTpUpPOBaiIu B BakyyMe. IlonyudeHHslil octatok pactupanu B 10%
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CH30H B CH2Cl2 (20 mi) B Teuenmne 15 muHYT M 3aTteM cMmech (uumbrpoBamu. OcraTku
pactupamu cHosa ¢ 10% CH30H B CH2Cl2 (20 mn) u 3atem ¢unbtpoBanu. O0beqUHEHHbIE
¢unbTpaTel mpoMbiBanu paccosioM, cymmwi (MgSOs) U KOHLUEHTpUpOBAIHM B Bakyyme. B
pesyabrare ounuctku nocpeacrsoM FCC ¢ smouposanuem 0-10% MeTaHONBHOTO aMMHaka B
CH:Cl2 u mocie pactupaHusi ¢ TUATHJIOBBIM 3(PUPOM TMOJydYaIH YKa3aHHOE B 3arOJIOBKE
coemuuenue (321 mr, 78%) B Bune kopudHeBoit cmodel, 'H SIMP: 2.18 (6H, s), 2.37 (2H, 1),
2.65(3H, s),2.91 (2H, t), 3.72 (3H, s), 4.57 (2H, br s), 6.77 (1H, s), 7.07 (1H, td), 7.22 (1H, d),
7.29 (1H, s), 7.37-7.42 (1H, m), 7.97 (1H, s), 8.31 (1H, d), 8.52 (1H, d), 8.76 (1H, s), 8.77-8.80
(1H, m); m/z: EST MH" 433,36.

IIpomeskyTouHoe coenuHenue 159: -(2-IuMeTHJIAMHHOITHI)-2-MeTOKCH-/N -

MeTHJI-5-HuTpOo-N-(4-nupazoao|l.5-alnupuanu-3-uanupumuaua-2-uia)oensoun-1,4-

AuaMuH

N ,N! N’-rpumerunstan-1,2-nuamun (138 mr, 1,35 MMoJ1b) 106aBIsAIN K CycrieH3uu N-
(4-¢rop-2-merokcu-S-aurpodenun)-4-nupazonol 1,5-a|nupuans-3-wInmupuMuInH-2-aMIHA
(ITpome:xyTounoe coenunenne 155, 428 mr, 1,13 mmons) u DIPEA (0,234 mu, 1,35 mmodb) B
DMA (3,3 mu) u cmech HarpeBanu npu 85°C B Teuenue 1,5 4. IlocpencTtBoM HOHOOOMEHHOI
xpomarorpaduu ¢ ucnosp3oBaHueM KoioHKH SCX u smoupoBaHreM 7 M METaHOJNbHBIM
aMMHAKOM  JOCTHIaJM YaCTUYHOW O4YHUCTKUA. Hucrele (Qpakuud OObEAMHSIIH U
KOHLICHTPUPOBAJIH B Bakyyme. B pesynbrate momnonHuTenbHON ouncTku nocpenactsom FCC ¢
smouposanueM 0-10% CH3OH B CH2Cl2 nonyyanu ykasaHHOe B 3arojioBKe coennHenue (444
mr, 85%) B Buje opaHkesoro macia; 'H SIMP: 2.18 (6H, s), 2.50-2.53 (2H, m), 2.87 (3H, s),
3.26-3.30 (2H, m), 3.95 (3H, s), 6.86 (1H, s), 7.09 (1H, td), 7.30 (1H, d), 7.35-7.40 (1H, m),
827 (1H, s), 8.37 (1H, d), 8.47-8.51 (2H, m), 8.79 (1H, s), 8.79-8.82 (1H, m); m/z: ES* MH"
463,33.

IIpoMeKYTOYHOE  COeAMHEHHE 160: 4-[(3aR.6aR)-5-Metni-2.3,3a.4.6,6a-

rexcaruaponuppoof3.4-bl-nuppoJ-1-mial-6-meroxcu-N-(4-nupaszoiofl.5-alnupuaun-3-

HJINHPHUMHIWH-2-11)0eH30J1-1.3-1HaMHuH

Cmecy N-[4-[(3aR,6aR)-5-meTun-2,3,3a,4,6,6a-rekcaruaponuppoo| 3,4-b jnuppon-1-
wi|-2-mMeTokcH-S-autpodenn|-4-nupazono| 1,5-a|mupuaus-3 -uanmupuMHuInH-2-aMHUHA
(ITpome:xkyTounoe coeamnenue 161, 190 mr, 0,39 mmons), skene3a (131 mr, 2,34 MMoub),
NH4Cl (14,62 wmr, 0,27 mmonb), 3Tanona (6 M) U BoAbl (2 MJI) KHIATIIIA C OOpaTHBIM
XOJIOAMJIPHUKOM B TeueHHe 4 9 W 3aTeM IMepeMeIlMBaJId TNPU K.T. B TEUYEHHE HOYM.

IMocpencTBoM uWOHOOOMEHHOH Xpomarorpaduu ¢ UCHOJB30BaHUEM KojoHkn SCX wu
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3JIOMPOBAaHUEM 7 H. METAHOJbHBIM aMMHAKOM JOCTUIajdd YaCTUYHOW OYMCTKHU. 3areM
COOTBETCTBYIOIIME (PaKIMH KOHLEHTPUPOBAJIM B BaKyyMe Ha IHOKCHAE KpeMHHsA. B
pesyabrare ounctku nocpeactsom FCC ¢ smoupoanuem 0-5% 7 H. METAaHOJIBHOTO aMMHUAKa
B CH:Cl2 nonyvanu 3arpsisHeHHBIH Marepuan. Ppakiud, conepskallye LEeNeBOH MPOAYKT,
O00BEUHSIIN U AONOJHUTENBHO ouninanu nocpeacrsoM FCC ¢ smounposanuem 0-2,5% 7 H.
meraHosmpHOro ammuaka B CH2Cla ¢ monmyueHneM ykazanHOro B 3arojioBke coeauneHust (100
mr, 56%); m/z: ES" MH™ 457 21.

Ilpome:xxyTounoe coeauHenue 161: N-[4-[(3aR.6aR)-S-Metnia-2.3,3a.4.6.6a-

rexcaruaponuppo.ao|3.4-b]-nuppoJ-1-mil-2-merokcu-S-aurpodennil-4-nupazono|1.5-

alnupuanH-3-HJINHPUMHAANH-2-aMHUH

DIPEA (0,343 wmn, 1,97 mmonp) nobasmsuin k cycnensun N-(4-¢pTop-2-meTokcu-5-
HUTpOdeHmN)-4-nupaszono| 1,5-a|nupunuH-3-uinmupuMuInH-2-aMuHa (ITpomeskyToUHOE
coenqunenue 155, 300 wmr, 0,79 mmonw) u (3aRk,6aR)-5-merun-2,3,3a,4,6,6a-rexcarunpo-1H-
npposo[3,4-blnuppona (Ilpomexkyrounoe coequnenue 37, 109 mr, 0,87 mmoinb) B 2,2,2-
TpudTOopsTaHONE (5 MIJI) U CMECh HarpeBajl B YCIOBHAX MHKPOBOJHOBOTO HM3JIyYEHHUS IPU
140°C B Teuenne 1 u. Ilocme oxnakgeHHs] CMeCh YaCTUYHO OYHUINAIU TOCPEICTBOM
HOHOOOMEHHOM Xpomarorpaduu, UCroib3ysi KoJoHKy SCX u amoupyst 7 M MeTaHOJNbHBIM
aMMHaKOM. 3aTeM COOTBETCTBYIOIIUE (PPAKIMUA KOHLEHTPUPOBAIU B BaKyyMe Ha JHOKCH]E
kpemHUs. B pesynprate nononnurensHoi ounctku nocpenctsom FCC ¢ amouposanuem 0-4%
7 1. meraHoabpHOrO ammuaka B CH2Clz monyuanu ykasanHoe B 3arojioBke coenuHeHue (198 mr,
52%) B BHAe cierka 3arps3HEHHOTO OPAaH)KEBOIO/KPACHOTO TBEPIOTO BEINECTBA, KOTOPOE
Hcnonb30Banu 6e3 nanbHeiimeit ounctky; 'H AMP (CDCls): 1.89 (1H, dd), 2.06-2.18 (1H, m),
221 (3H, s), 2.31 (1H, dd), 2.47 (2H, ddd), 2.65 (1H, t), 2.99-3.10 (1H, m), 3.26 (1H, t), 3.51-
3.60 (1H, m), 3.98 (3H, s), 4.39-4.46 (1H, m), 6.46 (1H, s), 6.93 (1H, td), 7.04 (1H, d), 7.38
(1H, s), 7.43 (1H, ddd), 8.36 (1H, d), 8.46 (1H, s), 8.52 (1H, m), 8.58 (1H, m), 8.98 (1H, s);
m/z: ESTMH™ 487,15,

IIpoMe:RyTOUHOE coeqHHEeHHe 162: 4-MetoxcH-6-(8-merni-2,3-

auazacnupo|3.4loxkran-2-mia)-N'-(4-nupazouo|1.5-alnupuaun-3-wianupuMHuINH-2-

wa)oenso-1.3-nuamun

Cwmece N-[2-metokcu-4-(8-metiin-2,8-nuazacrupol 3.4 |JokraH-2-mn)-S-autpodern |-4-
npaszono| 1,5-a|mupunun-3-unmupumunusa-2-amuHa  (IlpomesxkyTouHoe coeguHenue 163,
404 wmr, 0,83 mMmoub), xene3a (278 mr, 4,98 mmons), NH4Cl (33,3 wmr, 0,62 MMoIib), 3TaHONA

(15 M) u Bomel (5 Mu1) KUDSATHIM ¢ OOpaTHBIM XOJNOAWIBHUKOM B TedeHue 1,5 4. Ilocne
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OXJIAXKIIEHUsI CMeCh (PHIIBTPOBANIM U ocTaTKu npombiBaii cmecbio 1:10 CH3OH - CH2Cl2 (20
mi). OObpenuHeHHble (PUIBTPATHl KOHIEHTPUPOBAIM B BaKyyMeé Ha TUOKCHAE KpeMHus. B
pesyabrare ounctku nocpeacrsoMm FCC ¢ smouposanuem 1-10% mMeTaHONBHOTO aMMHaka B
CH2Cl2 monmywanu yka3aHHOe B 3arojioBke coenmnHenue (338 wmr, 89%) B Buzme KenToro
TBepaoro Bemectsa; 'H AMP: 1.72 (2H, dt), 2.11 (2H, dd), 2.42 (3H, s), 2.66 (2H, t), 3.63 (2H,
d), 3.72 3H, s), 3.87 (2H, d), 4.03 (2H, s), 6.29 (1H, s), 7.06 (1H, td), 7.10 (1H, s), 7.16 (1H,
d), 7.35-7.42 (1H, m), 7.93 (1H, s), 8.27 (1H, d), 8.52 (1H, d), 8.74 (1H, s), 8.77 (1H, t); m/z:
ES™MH™ 457,36.

IIpoMeRyTOUHOE coerHEeHHe 163: N-[2-Metoxcu-4-(8-merni-2.8-

auazacnupol3.4]okran-2-uia)-S-uurTpodenni]-4-nupa3zono|1,.5-alnupuann-3-

WU PHUMHIHH-2-aMHH

8-Metmn-2,8-nmuazacnupo| 3.4]okran (IIlpome:xkyrounoe coennnenue 47, 133 mr, 0,88
MMOJIb) n00aBnsii K cycnensuun N-(4-¢prop-2-merokcu-S-uurpodenun)-4-(nupasomnol 1,5-
a]mupunun-3-mn)-nupumunui-2-amuHa (IIpomexxyrounoe coexmnenme 155, 280 wr, 0,74
mmosb) U DIPEA (0,153 mn, 0,88 mmonbs) B DMA (3 M) u cmech HarpeBaiu mipu 100°C B
TedyeHue | 4. 3aTeM cMeCh YaCTMYHO OYMIIAN MTOCPEICTBOM HOHOOOMEHHOM XpoMaTorpaduu,
ucnob3yst kojoHky SCX ¢ amroupoBanrueM 7 M MeTaHOJIbHBIM aMMUAkoM. HucTbie Gppakiuu
OOBEOUHSUIM W KOHIEHTPUPOBAJIM B BakyyMe. B pesyibraTe AaimbHEHWLIEH OYHMCTKH
nocpencreom FCC ¢ smoupoBannem 1-8% CH3OH B CH:Cl: monyvanmu ykasaHHOe B
3aronoBke coemuHenue (300 Mr) B Bume opamxkeBoil cyxoit mienku; 'H SAMP: 1.71 (2H, dt),
2.05 (2H, dd), 2.40 (3H, s), 2.67 (2H, t), 3.75 (2H, d), 3.95 (3H, s), 4.11 (2H, d), 6.31 (1H, s),
7.09 (1H, td), 7.28 (1H, d), 7.35-7.41 (1H, m), 8.25 (1H, s), 8.36 (1H, d), 8.47 (1H, s), 8.50
(1H, d), 8.79 (1H, s), 8.79-8.82 (1H, m); m/z: ES* MH" 487 30.

IIpomexkyrounoe coenunenue 164: 4-[(3R)-3-AumernaaMuHONUPPOIUANH-1-1a]-

N-14-(1 H-nnn0J1-3-na)nupumMuanH-2-nial-6-meroxcuoensoJ-1,3-nmamMmun

K nepememmuBaemoii cmecu N-{4-[(3R)-3-mumeTnIaMHUHOIUPPOTUINH- ] -1]-2-
MeTOKCH-S-HuTpodeHm § -4-( 1 H-uHn0a-3 -11) TUpUMUANH-2-aMIHA (ITpome:xkyTOUHOE
coequnenue 165, 286 mr, 0,60 mmorn), skenesa (202 wmr, 3,62 mmons), NH4Cl (22,6 mr, 0,42
MMOJIb) 1 3TaHona (24 mun) nobasnsm Boay (4 mun). ITonyyeHHYIO CMeCh TEPEMELTHBAIN TIPU
105°C B Teuenne 3 4 u 3areM GuibTpoBaju 4epe3 aumatomoByio semmo (Celite™) u
KOHLIIEHTPUPOBAJIM B BakyyMe. B pe3ynbrare 4YacTUYHOH OYHMCTKH TOCPEICTBOM
HOHOOOMEHHOM Xxpomarorpaduu ¢ ucnosnb3oBanneM kKoyoHku SCX u smouposanuem 0,35 M

METAaHOJbHBIM aMMHAKOM TOJy4ajl yKa3aHHOE B 3arojioBke coenuHenne (312 mr, 116%) B
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BUJIE KOPUYHEBOI CMOJIbI, KOTOPYIO MCTIOJIB30BaIU Oe3 nanbHeiimeit ounctku; 'H SIMP: 2.13
(2H, d), 2.32 (2H, d), 2.80 (6H, d), 2.87-2.98 (2H, m), 3.19 (2H, d), 3.77 (3H, s), 6.74 (1H, s),
7.17 (4H, ddd), 7.46 (1H, d), 7.56 (1H, s), 7.77 (1H, s), 8.28 (2H, dd), 8.43 (1H, d), 11.76 (1H,
s), m/z. ESTMH" 444,

IIpome:xkyrounoe coequnenue 165: N-{4-[(3R)-3-auMeTHIAMHHONHPPOJIHIANH-]-

Wil-2-mMeToKcu-S-HuTpodennn}-4-(1 H-nna0a-3-ua)nMpuUMHAHH-2-aMUH

(3R)-N,N-Aumerunmupponunus-3-amuH (92 wmr, 0,81 mmonb) nodasnsiin k cmecu N-
(4-drop-2-merokcu-5-aurpodenmn)-4-( 1 H-unnon-3-un) mMpuMHUINH-2-aMUHA
(ITpome:xkyTouHoe coequnenue 68, 404 mr, 0,73 mmonb) u DIPEA (0,256 mu, 1,46 Mmmorb) B
DMA (3 mu). 3aTeM cMech HarpeBajy B YCIOBUSIX MUKPOBOJIHOBOTO u3inydeHus npu 140°C B
teuenne 0,5 4. ITocpencTBoM MOHOOOMEHHOH XpoMaTorpaduu ¢ UCMOIb30BAHHEM KOJIOHKH
SCX (20 g) u smoupoBanueM 0,35 M MeTaHOJbHBIM aMMHAKOM JOCTHTAJH YaCTUYHOM
ounctku. CooTBercTByIOIME (Gpakiuu OOBEOUHSIM W KOHLEHTPUPOBAJIM B BAaKyyMe C
MOJTyYeHUEM OPaHXKeBOW/KOPUYHEBOH CMOJIBI. DTy CMOJy pacTupayu ¢ 3taHojom (15 mi) ¢
NOJIyYeHHEM TBEPAOro BELIeCTBA, KOTOpoe cobupanu (GUIBTPOBAHMEM U CYIIWJIN MOA
BAKyyMOM C IOJIy4eHHEM YKa3aHHOrO B 3arojioBke coeauHenus (291 wmr, 84%) B Bume
opaHXeBoro Tepaoro semectsa; 'H AMP: 1.82 (1H, dt), 2.12-2.20 (1H, m), 2.22 (6H, s), 2.73-
2.83 (1H, m), 3.12-3.22 (2H, m), 3.22-3.27 (1H, m), 3.41-3.51 (1H, m), 3.97 (3H, s), 6.58 (1H,
s), 7.07 (1H, t), 7.18 (1H, t), 7.26 (1H, d), 7.45 (1H, d), 8.00 (1H, s), 8.28-8.31 (2H, m), 8.35
(1H, d), 8.57 (1H, s), 11.78 (1H, s); m/z: ES* MH" 474,30.

TIpomexkyrounoe coennuenne 166: 4-(3-Aumvernaamunoazeruaun-1-un)-N-[4-(1H-

HHI0J1-3-WJ1 )IUPUMHAAHH-2-WI]-6-MeTOKCHOeH30.1-1,3-1HaMuH

K cmecn N-[4-(3-nguMmeTnnaMuHOA3eTUAMH- | -1)-2-MeTOKCU-S5-HUTpOodheHmn|-4-(1H-
UHIOJ-3 -1 mupuMuanH-2-amuHa (IlpomexyTounoe coenunenue 167, 240 mr, 0,52 MMOIIb),
xenesa (175 wr, 3,13 mmone), NH4Cl (19,56 mr, 0,37 mmodnb) u 3TaHona (24 mut) nobaBism
Bony (4 wmui). IlonyueHnyro cmech mepememuBaiu npu 105°C B TeueHue 3 4 um 3aTem
(unsTpoBanu uepes auatomoByro semito (Celite™). dunbTpar KOHIIEHTPHPOBANH B BaKyyMe
¥ YaCTHYHO OYHINAIH TOCPEACTBOM HOHOOOMEHHOH XpomaTorpadpuu, HCHOJb3Ysl KOJOHKY
SCX u smoupyst 0,35 M MeTaHONBbHBIM aMMHAKOM. COOTBETCTBYIOIIHE (PpaKkLUU OOBE AHHSIH
¥ KOHLIEHTPUPOBAJIM B BAKYyMe C MOJyYSHUEM YKa3aHHOTO B 3arojioBke coenuHeHus (241 wmr,
107%) B BHIE KOPUYHEBOW CMOJIbI, KOTOPYIO HCIIOJBb30BANN O€3 MaibHEWIel OYNCTKY, 11/Z:
ES™MH" 430.

IIpome:xkyrounoe coeauuenue 167: N-[4-(3-IlumeTnaamMuHoa3zeTHANH-1-11)-2-
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MeToKcH-S-HuTpodennna]-4-(1H-una0-3-ua)NHPUMHANH-2-AMHH

Hurunpoxnopun N,N-mumetunaszeruans-3-amuaa (IlpomexkyTouHoe coennnenue 26,
140 wmr, 0,81 mMmounb) noGasnsnn k cycnensun N-(4-prop-2-merokcu-S-aurpodenun)-4-(14-
UHIOJ-3-1mn)mupuMuanH-2-amuHa (IlpomexkyTounoe coequnenue 68, 406 mr, 0,74 Mmonb) U
DIPEA (0,514 wmn, 2,94 mmons) B DMA (3 mi). Cmech HarpeBajqu B YCIOBHSX
MHUKPOBOJHOBOro usiayuenust npu 140°C B teuenue 0,5 4. 3aTeM CMeCh YACTUYHO OYHINAIU
NOCPECTBOM MOHOOOMEHHOH Xpomatorpaduu, ucnoib3ys konoHky SCX (20 g) u amoupys
0,35 M wmeranonpHbIM ammuakoM. CootBercrByromue (pakuuu OOBEIUHSIN U
KOHLIEHTPUPOBAJIN B BaKyyMe C IOJy4YE€HHEM OpPaH)XEBOI/KOPUYHEBOM CMOJBL. DTy CMOIY
pactupanu ¢ sTaHojoM (15 Mi) ¢ monydeHueM TBEPIOro BeLIECTBAa, KOTOpOe coOupaiu
(GunbTpOBaHNEM M CYIIWJIM II0J] BAKyyMOM C TIIOJyYE€HHEM YKa3aHHOTO B 3aroJIOBKe
coemuuenust (245 mr, 72%) B BUE OpaHKeBOro TBepnoro semectsa, 'H SIMP: 2.15 (6H, s),
3.17 (1H, dd), 3.76 (2H, dd), 3.97 (3H, s), 4.03-4.10 (2H, m), 6.29 (1H, s), 7.08 (1H, t), 7.14-
7.21 (1H, m), 7.27 (1H, d), 7.45 (1H, d), 8.01 (1H, s), 8.28-8.37 (3H, m), 8.64 (1H, s), 11.79
(1H, s); m/z: EST MH™" 460,32.

Mpome:xkyrounoe coennuenue 168: N'-(2-Tumernaamunodtu)-N’-[4-(1 H-unmo-

3-wan)mupuvuani-2-uwil-3-meroxcu-N -merun6enso.-1,2,4-TpuamMux

H
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2
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Bony (4 M) ogHoli noprwmeit nodassiiu k cmecu N'-(2-numeruinamunos i )-N-[4-(1 H-
WHIOJT-3 -1 ) TUPUMUINH-2-1J1 |-2-MeTOKCH-N'-MeThI-5-autpoden3on- 1,4-nuamMuna
(ITpome:xkyTounoe coeannenue 169, 270 mr, 0,59 mmons), skene3a (196 mr, 3,51 mMmonb),
NHa4Cl (21,9 mr, 0,41 mmounb) u 3taHona (24 mn). [TonyyeHnyro cmech HarpeBanu mpu 105°C
B TeueHue 3 4, 3ateM QuiabTpoBanu uepe3 aumaTomopyro semmo (Celite™). ®unbrpar
KOHIICHTPUPOBAJM B BaKyyMe M 3aTeM YaCTHYHO OYHINAIH TMOCPEACTBOM HOHOOOMEHHOM
xpomatorpadun, ucnons3yst kojaoHky SCX u smoupyst 0,35 M MeTaHOJNBHBIM aMMHAKOM.
CootBercTRyromue Gppakiuu OOBENWHSIN U KOHLIEHTPUPOBAIU B BAaKyyMe C TOJy4YEHUEM
YKa3aHHOTO B 3aroJioBke coenuHeHwus (244 mr, 97%) B Buae KOPUUHEBOTO TBEPAOTO BEIIECTRA,

KOTOpOE HCIHONb30Bany 6e3 aanbHeiimei ounctku; 'H AMP: 2.18 (6H, s), 2.37 (2H, s), 2.64
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(H, s), 2.90 (2H, s), 3.76 (3H, s), 6.77 (1H, s), 7.03-7.26 (3H, m), 7.46 (1H, d), 7.52 (1H, s),
7.74 (1H, s), 8.18-8.35 (2H, m), 8.42 (1H, d), 11.72 (1H, s); m/z: ES* MH" 432.

IIpomexkyrounoe coeaunenue 169: N'-(2-Tumerunamunodtuia)-N-[4-(1H-ungou-

3-ua)nupumMuani-2-muial-2-meroxkcu-N'"-meTunia-3-uurTpodensoun-1.4-nuamMun

H H
N N
7 O #° \ / F Ox#° y
£ AN N —> \ N
PR PR
N N N N
H H
O O

N ,N! N°>-Tpumerunsran-1,2-muamun (83 mr, 0,82 Mmonb) nobasnsiu k cmecu N-(4-

¢rop-2-merokcu-5-autpodenn)-4-( 1 H-nHnon-3-min)nupuMUANH-2-aMUHA
(ITpome:xyTounoe coenunenue 68, 409 mr, 0,74 mmons), DIPEA (0,259 mn, 1,48 mMonb) u
DMA (3 mi). IToay4eHHy!0 cMeCh HarpeBaiu B YCIOBUSIX MUKPOBOJHOBOTO M3JIyYEHUs NPH
140°C B teuenue 0,5 4. ITocpencTBOM HOHOOOMEHHOH XpomaTorpaduu ¢ MCIOJB30BAHHEM
kononkn SCX (20 g) u smoupoBanueM 0,35 M METaHONBHBIM AMMHAKOM JOCTHTaJIH
yacTU4HOM ounucTku. CoOOTBETCTByOIIME (PpaKkUUK KOHLEHTPUPOBAIU B BaKyyMe C
MOJIyYEHHUEM OPaH)KeBOW/KOPUYHEBOH CMOJIBI. DTy CMOJY pacTHpaju ¢ 3TaHosoM (15 mi) ¢
MOJIy4eHHEM TBEPAOro BEINECTBa, KOTOpoe cobupanu (UIBTPOBAHHEM U CYLIMIIH TOJ
BAKyyMOM C TOJyYEHHEM YKa3aHHOTO B 3arojioBke coepunenus (275 wmr, 80%) B Buze
opaHkeBoro Teepaoro semectsa; 'H SIMP: 2.18 (6H, s), 2.45-2.55 (2H, m), 2.87 (3H, s), 3.25-
3.30 (2H, m), 3.97 (3H, s), 6.87 (1H, s), 7.08 (1H, t), 7.18 (1H, t), 7.29 (1H, d), 7.46 (1H, d),
8.03 (1H, s), 8.33 (3H, dd), 8.66 (1H, s), 11.80 (1H, s); m/z: ES" MH" 462,34,

IIpomexkyrounoe coeaunenue 170:  mpem-byruia-N-[2-[[5-meroxcu-4-[[4-(1-

METHJIHH/0J-3-HWI)MIHPUMHANH-2-WI|aMUHO]-2-(npon-2-eHonJaaMuHo)peHmn]-

MeTHJIAMHHO DTHI]-N-MeTHaAKApOAMAT

Axpunonsxnopun (0,069 mi, 0,85 mmons) B CH2Cl2 (2,5 M) noGaBnisiin o KaruisiM B
TE€YeHHEe 5 MUHYT K pacTBOpy mpem-0yTui-N-[2-[[2-amuHO-5-MeToKCH-4-[[4-(1-MeTuauHI0-
3-WJ1)MUPUMUTHH-2- 11 |aMUHO | peHm |-MeTunaMuHo |31ui |-N-metunkapOamaTa
(ITpome:kyTounoe coexunenue 171, 377 mr, 0,71 mmonb) u DIPEA (0,234 mu, 1,42 mmouib) B
CH:Cl2 (8 mu), oxnaxkaeHHOMy B OaHe yien/MeTtaHoi. CMech nepememnuBain B Tedenue 0,5 4.
3arem cmech pazOasisinu 10% CH3OH B CH2Cle. ITonyueHHBI pacTBOP MPOMBIBAJIN HACHIL.

NaHCO3, cymmnn (MgSO4) u 3aTeM KOHLEHTPHPOBAIM B BakyyMe. B pesynbrare oduncTku
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nocpencreoM FCC ¢ smoumpoBanmem 0-3% CH3OH B CH:Cl: monywanmu ykasaHHOe B
3aronoBke coenunenue (325 mr, 78%) B Buze sxenroit nensl, 'H AMP: 1.38 (9H, s), 2.71 (3H,
s), 2.77 3H, s), 3.00 (2H, t), 3.34 (2H, t), 3.88 3H, s), 3.91 (3H, s), 5.73-5.78 (1H, m), 6.27
(1H, dd), 6.67 (1H, dd), 6.99 (1H, s), 7.17 (1H, t), 7.21-7.27 (2H, m), 7.53 (1H, d), 7.87 (1H,
s), 8.26 (1H, d), 8.33 (1H, d), 8.62 (1H, s), 8.99 (1H, s), 9.10 (1H, s); m/z: ES" MH" 584,73.

IIpomekyrounoe coenunenue 171: mpem-byrua-N-[2-[[2-amuno-5-meroxcu-4-[[4-

(1-MeTHIHHAOI-3-HJ1)IHPUMHANH-2-H1]aMuHo ] denni]-MeTnaamMmuHo |3 THA]-V-

METHJIKAPOAMAT

mpem-byTun-N-[2-[[5-meTokcu-4-[[4-(1-mMeTrnuHm0N-3 - W) IUPUMHUIUH-2-

WI|aMUHO |-2-HUTpO( €HUI |-MeTHIIAMUHO [3THi |-N-MeTrikapbamar (ITpome:xkyTOoUHOE
coenqunenue 172, 428 mr, 0,76 MMoIb), xene3o (255 mr, 4,57 mmons) u NH4Cl (30,6 mr, 0,57
MMoOJIb) B 3Tanoe (16 min) u Boze (5,33 Mit) KUIATHIIN ¢ OOPATHBIM XOJOAMIBHUKOM B TEUCHHUE
1,5 u (OnoxupoBka HarpeBanusi 100°C) u 3aTeM cMech OXJIQKAAIH U KOHLEHTPHPOBAIU B
Bakyyme. ITonydennsiit octarok pactupanu B 10% CH3OH/CH2Cl2 (30 mur) u dumbTpoBanu.
Ocratku pactupanu caoBa ¢ 10% CH3OH/CH2Cl2 (30 mn) u dunprpoBanu. OO0bearHeHHbIE
¢duneTpaTel mpomsiBanu paccoiom, cymmwin (MgSO4) u KOHLEHTpHpOBaNIu B Bakyyme. B
pesynbrate ouncTku nocpenctsoMm FCC ¢ amouposanuem 0-5% CH30H B CH2Cl2 monydanu
yKa3aHHOE B 3arojioske coemunenue (380 mr, 94%) B BUIE CBETIO-KOPUYHEBOH meHbr, 'H
SIMP: 1.41 (9H, s), 2.64 (3H, s), 2.80 (3H, s), 2.95 (2H, t), 3.34 (2H, t), 3.77 (3H, s), 3.89 (3H,
s), 4.40 (2H, s), 6.78 (1H, s), 7.14-7.20 (2H, m), 7.23-7.27 (1H, m), 7.52 (1H, d), 7.55 (1H, s),
7.75 (1H, s), 8.28 (1H, d), 8.29 (1H, s), 8.42 (1H, d); m/z: ES" MH" 532,37.

IIpomexkyrounoe coeaunenue 172:  mpem-byruia-N-[2-[[5-meroxcu-4-[[4-(1-

MeTHJIHHI0JI-3-WI)IHPUMUANH-2-I|amuHo]-2-uuTpodenun]-meTunamuno3Tual-N-

METHJIKAPOAMAT

mpem-byTun-N-metun-N-(2-MeTHIaMUHOI THII )KapOaMaT (ITpomesxkyTOUHOE
coenuHenue 173, 300 mr, 1,59 mmounb) nobasisiu k cycnersun N-(4-GTop-2-MeTOKCH-5-
HuTpodeHmn)-4-(1-meTrn-uanon-3-mwn)nupuMuana-2-amuaa (IlpomexxyTouHoe coenuHeHue
129, 522 wmr, 1,33 mmonb) u DIPEA (0,462 mun, 2,65 mmons) B DMA (5 mut). Cmech HarpeBaiu
B YCJIOBUSIX MUKPOBOJIHOBOTO m3inydenus npu 100°C B reuenne 4 4. 3arem cmech pa3daBisim
EtOAc u mpombiBanu Bomoit (5x), paccoinom, cymmmn (MgSOs) M KOHLEHTPUPOBAIU B
Bakyyme. B pesynbrate ounctku nocpencrsom FCC ¢ amouposaruem 0-2% CH30H B CH2Cl2
U TIOCJIE PACTUPAHUS C AMATHIOBBIM 3(UPOM IMONYHYaId YKa3aHHOE B 3ar0OJIOBKE COCTUHEHNE

(431 wmr, 58%) B Bune opaHxkeBoro Tepaoro semectsa; 'H SIMP: 1.37 (9H, s), 2.79 (3H, s),
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2.88 (3H, s), 3.29-3.36 (2H, m), 3.39-3.44 (2H, m), 3.89 (3H, s), 3.99 (3H, s), 6.85 (1H, d), 7.14
(1H, t), 7.21-7.28 (2H, m), 7.53 (1H, br d), 8.04 (1H, s), 8.31-8.38 (3H, m), 8.72 (1H, br s);
m/z: ES* MH" 562,35,

IIpoMekyTOUHOE coeHEHHEe 173: mpem-byruia-N-merusa-N-(2-

METHJIAMHHOITHI)KApoamMaTt

PactBop nu-mpem-O6ytun-nukapbonara (4,95 r, 22,69 mmons) B CH2Cl2 (240 mm)
n00aBIISIM MO KaIUIsIM K IiepeMernnBaeMomy pactsopy N, N'-numernnsTas-1,2-muamuna (4 T,
45,38 mmonp) B CH2Cl2 (80 mi) B Teuenue nepuona BpemeHu 20 4. ITonmyueHHyr0 cmech
nepeMeIInBaId MpU K.T. B Te€YeHHUE 3 4. 3aTe€M CMECh IOCIIEI0BATEIbHO TPOMBIBAIM HACHIII.
Na2COs3 (2 x 100 mu), Bogoii (50 mu) u Hacei. paccosoM (50 mut). Opranuyeckuii pacTBop
cyurmmi (MgSQO4) 1 KOHIIEHTpHPOBaJK B BakyyMe. B pesynbrare ounictku nocpenctsom FCC
¢ amoupoBanrem 0-10% CH3OH B CH:Cl: monyuanu yka3aHHOE B 3aroJIOBKE COETUHEHHE
(2,177 , 51%) B BUze GnenHo-xenToro Macna, "H SIMP: 1.40 (9H, s), 2.28 (3H, s), 2.57 (2H,
t), 2.79 (3H, s), 3.20 (2H, t).

IIlpomexyTouHoe COCAMHEHHE 174: 3-Xuop-N-[2-[2-

JUMETHIAMHHOITHI(MeTH )aMHHO |-4-MeToKcu-5-[[4-(1-MeTHaHA01-3-H1) IUPHUM UM H-

2-niajamuHo]denualnponanamMmux

a
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K nepememmBaemoii cycnensun N/ -(2-1umMeTHnaMuHOTII)-5-MeTOKCH-N -meTun-N?-

[4-(1-MeTHunMHIO-3 -1 ) TUpUMUANH-2 -1 |6eH30i- 1,2, 4-TpuaMuHa (ITpomexkyTOUHOE
coenuHenue 175, 33 r, 62,29 mmonb) u K2COs (6,09 1, 43,6 mmonb) B anerone (300 mur)
nobasnsim 3-xaopnponaHowixiopun (9,78 r, 74,74 mmone) nipu -50°C. IlonydeHHyO cMech
HarpeBaiu 10 -20°C u nepememuBanu B Tedenue 0,5 4. Jlobasmsiu CH30H (27,75 mn) u
pactop NaOH (2,24 1, 56,06 mmounb B 300 mut Boasl). [TonyueHHYIO cMeCh IepeMEIINBaIN B
TedyeHue 3-4 4 npu K.T. TBeproe BemecTBo codupanu punbrpoanuem u cyumin npu S0°C ¢
NoNy4YeHHeM yKa3aHHOTO B 3aroNoBke coenunenus (32,5 r, 95%). 'H AMP: (CDCls) 2.95 (2H,
t), 3.04 (6H, d), 3.50 (3H, s), 3.63 (2H, s), 3.81 (2H, t), 4.01 (6H, s), 4.33-4.37 (2H, m), 7.33-



172

7.42 3H, m), 7.47 (1H, 1), 7.51-7.55 (1H, m), 8.11-8.21 (3H, m), 8.48 (1H, s), 8.87 (1H, s),
9.17 (1H, s);, m/z: ES* MH" 536,24

Hpomexkyrounoe coeqnHenue 175: N*-(2-JluMeTHIAMHHOITHI)-2-MeTOKCH-N"-

MeTHJI-N'-[4-(1-MeTHIMHI0J1-3- W1 )IHPUMHANUH-2-WI]-5-HUTP0-0eH30.1-1.4-THaMKuH

/ /
N N
7 0§N+o' p y 0§N+o' |
F * NH\/\N N
| NN / \ | AN \L
N/)\NH N/)\NH 1|\I/
‘< ‘<

K nepememmBaemomy  pactBopy  N-(4-drop-2-meTokcu-S-uurpo-pennmn)-4-(1-

METIJINHAOJ-3-1n)mupuMuauH-2-amuHa (Ilpomexyrounoe coexunenue 176, 65 r, 160,28
mMmoib) U N,N' N'-tpumernn-sran-1,2-quamuna (19,65 r, 1923 mmons) B8 DMA (630 mi)
nobasimsmu - N-atun-N-uzonponwn-nponan-2-amuH - (26,93 1, 208,4 wMMmomp) mpu  K.T.
ITonyuenHyro cMech nepememusanu npu 85°C B TeueHue 5-6 4, 3aTeM OXJIAXAAIH J0 K.T.
3arem noGassiu Boay (630 M) 1 CMeCh MepeMeLTBaIu B TedeHue 3-4 4. TBepabiii MaTepua
cobupanu puiIbTpOBaHUEM, MPOMbIBAIH BoAoH (315 mut) u cymmn npu S0°C B Teuenue 12 u
C TIOJNyYeHHEeM YKa3aHHOrO B 3arosioBke coemuHeHus (79,4 r, 96%) B BHIOE OpaHKEBOrO
tBepnoro semectsa; 'H AMP (CDCI3): 2.29 (6H, s), 2.60 (2H, t), 2.93 (3H, s), 3.31 (2H, 1),
3.96 (3H, s), 4.00 (3H, s), 6.69 (1H, s), 7.21 (1H, d), 7.30-7.38 (2H, m), 7.43 (1H, d), 7.56 (1H,
s), 8.18 (1H, d), 8.30 (1H, s), 8.41 (1H, d), 9.59 (1H, s); m/z: ES* MH" 476,23.

IpomexyTouHoe coeauHenue 176: N-(4-Pr1op-2-MeTOKCH-S-HUTPO-Pennm)-4-(1-

METHJIHHAOJ-3-HJ1 )-MUPUMHIHH-2-AMHUH
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1,4-Tnokcan (585 wmu) mobaBnsimm Kk cMmecu 3-(2-xJiopnupuMunuH-4-uin)-1-MeTni-
unnoia (Ilpome:xkyrounoe coenmnenue 177, 50 r, 160,04 mmons), 4-GpTOp-2-METOKCH-5-

HuTpo-anuinHa (38,03 r, 192,04 MMonb) U MOHOTHUApATA A-TOJNYOJICYJIb(OHOBOH KHCIOTHI
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(37,09 1, 192,04 mmonb) nipu k.T. [TonyueHHyto cmech nepememmBany npu 85°C B Teuenne 3
4. [Tocne oxnaxkneHus 0 K.T. cMech racuiiu 23%-HbIM BOTHBIM ammuakoM (39,59 mur, 480,1
MMoib) U Bomod (195 mn, 510,1 Mmonb), U B OCaZOK BBINAAAIO TBEPAOE BEIIECTBO.
IlonyueHHYHO0 CyCHEH3MIO NEepeMellMBalIu NpU K.T. B Tedenue 3-4 4. Teepmoe BewwecTBo
cobupanu ¢unsrpoBaHueM u cyumin npu S0°C B Bakyyme B TeueHHe 12 4 ¢ mojyuyeHHEM
YKa3aHHOTO B 3arofioBke coeauHenus (74,6 r, 85%) B BUME KeNTOro TBEpAOro Bemectsa; 'H
SAMP (CDCls): 4.01 (6H, s), 6.90 (1H, d), 7.37-7.48 (4H, m), 8.05-8.12 (2H, m), 8.43 (1H, s),
8.90 (1H, s), 9.34 (1H, s), m/z: ESTMH" 394,12.

IIpomeskyTounoe coequnenue 177: 3-(2-XaopnupumMmuaua-4-u)-1-MeTHI-HHI0JT

K nepemenmBaemomy pactBopy 2,4-guxnoprnupumuansa (70,5 r, 463,76 mmoinb) B
numetokcudTane (900 mun) nobasmsum FeCls (77,16 r, 459,12 mmons) u 1-metununanon (68,28
r) mpu 60°C. IlomyueHHyro cmech mnepememmBain B TeueHne Houu npu 60°C. Ilocne
OXJIAXKIEHUs, MyTeM no00aBneHusi MetaHosa (345 mi) u Boasl (900 M) BhIMAAaNo B OCaIOK
TBepAoe BemecTBO. IlonyueHHyI0 CyCHeH3HIO INepeMelMBalil B TedeHue 3 4. Tmeproe
BemecTBo cobupanu ¢unbtpoBanueM, npombisain CH3OH (1,38 i) u cyurmmu npu 50°C B
TE€YeHHe HOYM C MOJIyYeHUEeM yKa3aHHOTro B 3arojioBke coenuHenus (138,7 r, 81,5%) B Bune
¢uonerosoro Teepaoro semectsa; 'H AMP (CDCI3) 3.89 (3H, s), 7.36-7.41 (3H, m), 7.49 (1H,
s), 7.96 (1H, s), 8.34 (1H, s), 8.45 (1H, s); m/z: ES" MH" 244,05.

TlonesHple kpuctauinueckue mnoaumopdrbsie dopmbl N-(2-{2-nUMETHIAMUHOITUI-

METUJIAMUHO ¢ -4-MeTokCcU-5-{ [4-(1-MeTUIIMHI0I-3 -1 ) IUPUMUIUH-2 -

wi]amuno } berun)nporn-2-eHamMuaa (Ha3bIBaeMoro B 1aHHOM onucaduu kKak “‘Coeaunenne X)

U ero Me3WIaTHOU couu (HasbiBaeMol B naHHOM onucanuu kak “Mesmaataas Coap Y”)

Hoaumopduas Popma A CoennHenuss X

Bbrito o0HapyskeHO, 4TO mepBOHa4ajdbHO OOpasoBaHHOe CoenmHeHue X SIBISETCS
aMOp(HBIM TBEPIBIM BEINECTBOM. 3aTe€M, B35IB HEKOTOPOE KOJHYECTBO 3TOro amopdHOro
Coennnenust X (mpumepHo 20 MT) U CyCIIEHANUPY S €r0 B LUKJIOTeKCaHe (IPUMEPHO 2 MJT) IPU
50°C u mepeMelMBaHUH C WCIIOJIb30BAHUEM MArHUTHOW MEIIAJKU B T€YEHUE MPUMEPHO 4
CYTOK, TONydaju KpucTauimdeckyro nojumoppuyro Popmy A CoenuHenusi X. 3atem
o0paser OCTABIISIIN OXJIAKAATHCS, C (pIIaKOHA CHUMAJIH KPBILIKY U 00pa3el OCTaBISUIA COXHY Th
B YCJIOBUAX OKpykarouen cpenbl ¢ mnomydeHueM @Popmbr A Coenmnenusi X. Kaprtuna
audpakun peHTreHOBCKUX Jyueil Ha nopomke @opmbl A Coequnenunst X nu3oOpakeHa Ha
@ur. 1. Tepmorpamma JICK ®@opmer A Coeannennsi X nzobpakeHa Ha @ur. 2, Ha KOTOPOH

MOKa3aHO HCXonHOoe codObiTre ¢ Havajom npu 35,1°C u nukom nipu 50,1°C ¢ mocnenyromei
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SHAOTepMOl 1aBneHus ¢ HadanoM npu 80,2°C u nukom npu 88,3°C.

Honaumopduas Popma B Coeaunennsg X

bbuto oOHapyskeHO, 4TO nepBOHa4dambHO OOpasoBaHHOe CoenmHeHne X SBISIETCS
aMOp(HBIM TBEPIABIM BEIECTBOM. 3aTe€M, B35IB HEKOTOPOE KOJHYECTBO 3TOro amopdHOro
Coennnenust X (mpumepHo 20 Mr) ¥ pacTBOPHB €r0 B MUHUMAJIBHO TPEOYIOIIEMCs KOINYEeCTBE
EtOAc nist nOCTH)XEHUS! TIOJTHOTO PACTBOPEHUS], MOJYYaId KPUCTAJUTUUECKY IO TOJTMMOPHYIO
®opmy B Coeannenust X. 3ateM 3TOT pacTBOp OCTABJISIM YIIAPUBATHCS AOCYXA B YCIOBUAIX
okpykatomeii cpeasl ¢ nonydeHueM Popmbl B Coeamnenmsi X. Kapruna nudpakunun
peHTreHoBckux Jjydell Ha nopomke Popmel B Coegunennss X nzobpaxena na Pur. 3.
Tepmorpamma JICK ®@opmer B Coeannennst X nzobpakena Ha @ur. 4, Ha KOTOpO MOKa3aHa
3HAOTEpMa IaBjieHus ¢ HadajnoM rpu 94,1°C u nukom npu 113,6°C.

Homnmopduas Popma C Coeannenus X

bbuto oOHapyskeHO, 4TO nepBoHa4dambHO OOpasoBaHHOe CoenmHeHHe X SBISIETCS
aMOp(HBIM TBEPABIM BEINECTBOM. 3aTeM, B3sSB HEKOTOPOE KOJIMYECTBO 3TOr0 aMop(HOro
Coenunenuss X (nmpumepHo 20 Mr) W pacTBOPUB €ro B MHUHHMAJIBHOM KOJUYECTBE
AMATHIIOBOTO 3dupa, TpeOyromemcs Ui IOCTIDKEHHs IIOJHOTO PAaCTBOPEHUs, IOJyYasn
KpucTaunueckyro nonumopdpuyo @opmy C Coenunenust X. 3aTeM 3TOT pacTBOP OCTABJISLTH
yIapuBaThCs OCYXa B YCIOBUAX OKpYyskarolnei cpeasl ¢ nonyueHueM @opmsl C CoennHenust
X. Kapruna mudpakuum peHtreHoBckux Jsyuedl Ha mopomike D@opmbl C Coeaunenus X
u3obpaxkena Ha @ur. 5. Tepmorpamma JICK @opmer C Coeaunenus X u3zobdpaxkena Ha Dur.
6, Ha KOTOpOH MoKa3aHa SHAoTepMa rasjieHus ¢ Hadanom rpu 91,1°C u nukom npu 103,8°C.

Hoaumopduas Popma D Coennnenns X

[Momumopduyro @opmy D Coeaumnenmsi X, KOTOpasi, Kak TIOJNarajiy, SBISETCS
KpHUCTAJUTHUECKOH MoHoruapatHoii ¢opmoit Coeamnenusi X, TOJNydYadd CIOCOOOM,
onucanHbIM Bbie 11t [Ipumepa 28 - AnprepHaTtuBHbIe cuHTe3bl | 11 2. KapTuHa nudpakunn
peHTreHoBckux Jsyued Ha mopomke Dopmel D Coenmnenuss X m3o0paxkena Ha Dur. 7.
Tepmorpamma JICK ®@opmer C Coeannennst X nzobpakeHa Ha @ur. 8, Ha KOTOpPOH MOKa3aHa
SHAOTepMa IulaBleHuss ¢ HadagoM npu 1088°C wu mukom mpu 117,7°C.
TepMmorpaBuMeTpUUECKUi aHAN3 MOKa3aJl MOTEPI0 MAcChl MPHOMM3UTENBHO 3,3%, KoTOpas
TOBOPUT O MOHOTHIPATHOH ¢opme (TeopeTHuecKkuii MOHOTrHUApaTr oO3HaudaeT 3,5%).
Tepmorpamma TI'A u3o0paskena Ha Dwur. 9.

Hoaumopduas Popma E Coeaunennsg X

IMomumopduyro @opmy E Coenmnennss X, koTopasi, Kak mojaraiu, sisjsiercst 1,25-
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crexuoMerpuuecku ruapatHoi ¢opmoii CoeamHeHusi X, TONy4aJid CyCHEHIUPOBAHHEM
Coennnenust X [154 1, monyuenHoro, kak onmcaHo ans [Ipumepa 28 (¢ ucronp3oBaHHEM
akpunowntxyiopuaa)] B cmecu meranHona (150 mu) m Bomel (600 mur). [obGasmsmm 10 r
Coenunenus X (®opma D) u cycrnieH3uI0 nepeMeinuBain Mpu K.T. B Te4eHHe 4 CyTOK. 3aTeM
NOJTy4Y€HHOE TBEPOE BEIECTBO COOMpaH GUIbTPOBAHHEM U IPOMBIBAIIN BOAOW M OCTABIISIIN
coxHyTb. KapTuHa nudpakiiuu peHTreHOBCKUX Jiydert Ha nopomke @opmel E Coenunenus X
u3obpaxena Ha @ur. 10. Tepmorpamma JICK @opmer E Coennnenns X n3o0paskena Ha Dur.
11, Ha KOTOpOIT MOKAa3aHO UCXOMHOE COOBITHE ¢ HauajoM rpu 66,1°C u nukom npu 77,2°C ¢
NOCJIEY FOLIUM JIOTIOJTHUTENbHBIM coObITHEM ¢ HadasoM npu 93,6°C u nukom npu 101,5°C u
nocjaeayoueil sHaoTepMol miasneHus ¢ HadanoM npu 130,9°C u nukom mpu 135,3°C.
TepmorpaBumeTpuyecKkuil aHa M3 TMOKa3aJ MOTEPI0 Macchl MPpHONU3UTENbHO 4,7%, KOTOpast
TOBOPUT O TOM, YTO THApaTHas (popMa >KBUBAJEHTHA 1,25-CTEXHOMETPHYECKOMY THUAPATY
(Teopernueckuii 1,25 rugpar oznaqaer 4,3%). Tepmorpamma TT'A u3obpaxena Ha @ur. 12.

Homunmopduasa Popma F Coennnenns X

Monumopduyro @opmy F Coennnenuss X, koTOpas, Kak monarany, sisisercs 0,25-
crexuoMmeTpuyecku ruapatHoi popmoii CoenuHenns X, MOyYasy MyTeM CYIIKH HEKOTOPOTO
konudyectBa @opmel E Coennnennst X B BaKyyMHOM IMeYH NMPHU K.T. IO IMOCTOSHHOM MacChl.
Kaptuna nudpakumu peHTreHOBCKHX Jsydeid Ha mopoinke Dopmbl F Coeamnenns X
usobpaxkena Ha @ur. 13. Tepmorpamma JICK ®@opmbl F Coennnenns X n3o0paskeHa Ha Dur.
14, Ha KOTOpPOH MOKa3aHO MCXOMHOE coObiTHe ¢ HavayioM mpu 80,9°C u mukom mipu 92,8°C ¢
nocieayroueil sHaorepmol miasneHuss ¢ HadanoM npu 130,7°C u nmukom mpu 135,7°C.
TepMorpaBuMeTpUUECKUi aHAU3 MOKa3aJ MOTePr Macchl npuoOmmsuTeabHo 0,7%, xoropas
TOBOPHUT O TOM, YTO YaCTHUYHO TuzapatHas popma skBuBajeHTHa 0,25-CTEXHOMETPHUECKOMY
ruapaty (teopermdeckuii 0,25 rugpar o3navaer 0,89%). Tepmorpamma TT'A m3o00pakeHa Ha
@ur. 15.

Hoaumopduasa Popma K Coenunenus X

Ity nonmumopduyro @opmy CoequHenns X Moyrydain CIEAYOIIIM CIOCOOOM:

Pactop akpusonnxnopuna (0,026 1, 318,48 mmosb) B CH2Cl2 (290 mit) noGaBnsiiu mo
KaIuisiM B TEYEHHE 25 MUHYT K NEPEMEMIUBAEMON CcycrieH3un N -(2-(numeTunaMuHo)oTun)-5-
meTokcu-N!-metus-N*-(4-(1-metun-1 H-unnom-3-un) nupuMu -2 -wi1)6eu3on-1,2,4-
tpuamuHa (129 r, 289,52 mmons) B CH2Cl2 (2,9 i), koTopyro oxnasknanu a0 -5°C. Jlobasnenue
SBJISIETCS SK30TEPMUYECKUM, HO CMECH B IpOLiecce NOOABJICHUS HE MO3BOJISUIM HArpeBaThCs

oosee uem Ha 1°C. ITonyyennyro cMmech nepememmBaiu npu -5°C B TeueHue 2 4. 3aTeM Mo
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KarsiM nobasisii xonoaubld Hackil. pactBop NaHCOs3 (1 1), mogaep:kuBasi TemMrepaTypy
HIbke -2°C. 3aTeM cMech OCTaBJIsIM HarpeBaTbcs A0 K.T. Das3pl pa3aensiv U MOJy4YeHHbIN
OpraHudecKuii pactBop npombiBain Bonoil (100 mur) m HaceimeHHBIM paccoioM (100 mu).
3arem pactsop cymmian (MgSO4) u KoHLEHTpUpOBau B BakyyMe. OcTaTok pacTBopsuu B 5%
CH3;0H B CH2Cl2 (60 mn) u 3atem ¢unbTpoBanu. OUIBTPOBAHHBIA PACTBOP OYHINAIN
nocpeactsoM FCC ¢ amonposanuem 5% CH30H B CH2Cl2 u unctble dppakuun 0ObeqUHAIN U
KOHLIEHTPUPOBAJIU C TOJTy4YeHueM 3arps3sHeHHoro CoeauHeHust X B BHJE KOPUUHEBOW CMOJIBI
(96 1). B pesynbTaTe AONMOJHUTENBHOM OYHUCTKH MOCPEICTBOM XHPAJIBbHOW IpenapaTHBHON
HPLC nonyuanu obpazen Coeamnenust X, koropsriii cycrnenauposanmu 8 CH3OH (50 mun). He
Bce Coeannenue X CMOTJIO pacTBOPUTHCS. 3aTeM n00aBisaan Boay (250 Mi1) U MOJy4YeHHYIO
CMeCh CYCIIEHIUPOBAJIN B T€UEHHE HOYH NPH NEPEMEIINBAHUY C UCTIONIBb30BAHUEM MAarHUTHOMN
MELIAJIKK. 3aTeM MOJyYeHHOe TBEPIO€ BEeIeCTBO coOupanu (UIBTPOBAHHEM U CYIIWIU B
BAKyyMHOH MeYH B TEUYEHHUE BBIXOAHBIX AHeH ¢ momydyeHueMm 16,2 r Coenmnenust X B
nonmumopdHoii hopme, onpeneneHHol B faHHOM omucaHuu kak @opma K. 'H SIMP: 2.20 (6H,
s), 2.28 (2H, m), 2.71 (3H, s), 2.88 (2H, m), 3.85 (3H, s), 3.90 (3H, s), 5.76 (1H, d), 6.27 (1H,
d), 6.43 (1H, m), 7.03 (1H, s), 7.15 (1H, m), 7.22 (2H, m), 7.51 (1H, d), 7.87 (1H, s), 8.23 (1H,
m), 8.33 (1H, m), 8.68 (1H, s), 9.18 (1H, s), 10.16 (1H, s).

Kapruna audpakimu peHTreHoBckux nydeii Ha nopornke @opmer K Coeaunenust X
u3obpaxkena Ha @ur. 16. Tepmorpamma JICK ®@opmbr K Coenqunenust X nzobpakena Ha Dur.
17, Ha KOTOpOH MOKa3zaHa SHAOTepMa IUIaBleHUs ¢ HaudajoM npu 129,3°C u nukom mpu
133,4°C.

Hoaumopduas ®opma A Me3uaatnoii Coau Y

IMonumopduyro @opmy A Mesuaatnoin Coymm Y mojydanu crocoOOM, ONMUCAaHHBIM
panee (ITpumep 28A, Iponenypa 3). Kapruna audpakiun peHTT€HOBCKUX JIyuel Ha MOPOIIKe
@®opmbl A MesunatHoii Conm Y mzobpakena Ha @ur. 18. Tepmorpamma JICK ®@opmer A
Me3uaataoii Comm Y m3o0paxena vHa @ur. 19, Ha KOTOPOH MOKA3aHO UCXOJHOE COOBITHE C
HaudanoM nipu 28,1°C u nukom npu 62,2°C ¢ nocnenyoiei 3HA0TepMOH TIaBJIEHNUs C HAYaJIOM
npu 258,8°C u nukom npu 262,0°C.

Hoaumopduas ®opma B Me3unatnoii Coan Y

IMomumopduyro @opmy B Mesunatnoii Cosmm Y monydanu crnocoOOM, ONMMCAaHHBIM
panee (ITpumep 28A, Ipouenypsr 1 u 2). Kapruna audpakuuu peHTTeHOBCKUX Jyued Ha

nopomke Popmblr B Mesunatrnoii Conmn Y m3o0pakena Ha @ur. 20. Tepmorpamma JICK
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@®opmbl B Me3naatnoii Conn Y nzobpakena Ha @ur. 21, Ha KOTOpPOH MMOKa3aHa 3HAOTEPMA

iaByieHus ¢ HadanoM npu 245,0°C u nukom npu 246,5°C.



3asBka 202390306 HsmenenHas popmyia n300peTeHns
N3MEHEHHAS ®OPMYVYJIA U30BPETEHUA

K OTBETY Ha yBeaomJieHHe (OPMAJIbHOH IKCNepTU3bI 0T 22.02.23

I. @dapmarieBTHUECKasT KOMIO3HMLMS, OOJanaroias aKTUBHOCTBIO HMHIHOMTOpA
L858R EGFR wmyTtanta, n/unu T790M EGFR mytanta, w/mimun EGFR myTanTa ¢ neneuueit B
sk30He 19, comepxkamas noiauMmopduyro  ¢opmy  mesmmatHod  comm  N-(2-{2-
IMMETHUIAMUHOMETHII-METUIIAMUHO }-4-MeTOKCHU-5-{ [4-( 1 -MeTHIUHI0-3 - 1T TUPUMHTUH-2-
W1 |aMHHO } peHII )-TTPON-2-eHaMHa, KOTOpasi UMeeT KapTUHY IU(PPAKLUU PEHTTEHOBCKHX
Jy4el Ha MOPOILIKE C XapaKTEePUCTUUECKUMU ITMKAMHU NPU 3HAYECHUSIX 2-TeTa, paBHbIX 7,2; 8,6:
9,5, 10,4, 15,3; 16,4; 18,8; 22,1; 25,7 u 26,1°, rne yka3aHHbIE 3HAYEHUSI MOTYT OTJINYATHCS HA
iroc Uiy MuHyc 0,2° 2-TeTa, n3MepeHHbIMU ¢ ucnojib3oBanueM CuKa nznyuenus.

2. [Ipumenenne nonumopHO  dopmbl  MesmnmatHor  comum  N-(2-{2-
IMMETHIAMHUHOMETHII-METHIIAMUHO }-4-MeTOKCH-5-{ [4-( 1 -MeTHINHI01-3 - 1T TUPUMHTUH-2-
W1 |aMHHO } PEHIN )-TIPON-2-eHaMHa, KOTOpash MMeeT KapTHUHY OU(PaKLUN PEHTTEHOBCKUX
JIy4el Ha MOPOLIKE C XapaKTEPUCTUUECKUMU ITUKAMHU [IPU 3HAYECHUSX 2-TeTa, PaBHbIX 7,2; 8,6:
9,5;10,4; 15,3; 16,4; 18,8; 22,1; 25,7 u 26,1°, rne yka3aHHbIE 3HAYEHUSI MOTYT OTJINYATHCS HA
wiroc¢ wiu MuHyc 0,2° 2-teta, u3sMepeHHbIMU ¢ ucrnosb3oBanueM CuKa u3nyueHus, B KauecTBe
uaruouropa L858R EGFR myTtanra, u/umun T790M EGFR myrtanta, w/unn EGFR myTtanTa ¢
fenenuen B 9k30He 19.

3. [Ipumenenne  mnomumopdHON  (opmbl  Me3mnmatHod — comun  N-(2-{2-
AMMETHIAMHUHOMETHII-METHIIAMHHO }-4-MeTOKCH-5-{ [4-(1-MeTHIMH0I-3 -1 ) TUpUMUTIH-2 -
W1 |aMHHO } peHI )-TTPON-2-eHaMKla, KOTOpasi UMeeT KapTUHY IU(PPaKLUU PEHTTEHOBCKUX
Jy4del Ha MOPOILIKE C XapaKTEePUCTUUECKUMU ITMKAMHU NIPU 3HAUYECHUSIX 2-TeTa, paBHbIX 7,2; 8,6:
9,5, 104, 15,3; 16,4; 18,8; 22,1; 25,7 u 26,1°, rne yka3aHHbIE 3HAYEHUSI MOTYT OTJINYATHCS HA

wiroc win MuHyc 0,2° 2-TeTa, u3MEepEeHHBIMH ¢ Ucnojb3oBanneM CuKa u3nyyeHus, B JeUeHUH

paxa.

4. [Mpumenenne mo m. 3, rae pak MpencTaBjsieT COOOW HEMENKOKJIETOYHBIA pak
JIETKOTO.

5. [Ipumenenne  nonumopdHO  dopmbel  MesmnmatHor  comum  N-(2-{2-

IMMETHUIAMHUHOMETHII-METHIIAMUHO }-4-MeTOKCH-5-{ [ 4-( 1 -MeTHINHI0-3 -1 TUPUMHTUH-2-
W1 |aMHHO } pEHIN )-TIPON-2-eHaMHIa, KOTOpash MMeeT KapTUHY OU(PaKLUU PEHTTEHOBCKUX
JIy4el Ha MOPOLIKE C XapaKTePUCTUYECKUMU MTUKAMHU IPU 3HAYEHUSX 2-TeTa, paBHbIX 7,2; 8,6:

9,5;10,4; 15,3; 16,4; 18,8; 22,1; 25,7 u 26,1°, rne yka3aHHbI€ 3HAUEHUSI MOTYT OTJINYAThCS HA

3AMEHAIOIIWM JIUCT
K OTBETy Ha yBeJoMJieHHe (popMasibHOM SkciepTu3bl ot 22.02.23
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wiroc unu mMuHyc 0,2° 2-tera, usMepeHHbIMU C ucronb3oBaHueM CuKa usnydenus, ans
U3TOTOBJIEHHS JIEKAPCTBEHHOI'O CPEACTBA [ JICYEHMsI PaKa.

6. IIpumeHeHue mo 1. 5, rae pak MpencTaBiseT coOONW HEMENKOKJIETOUHBIH pak

JICTKOTIO.

3AMEHAIOIIWM JIUCT
K OTBETy Ha yBeJoMJieHHe (popMasibHOM SkciepTu3bl ot 22.02.23



®ur. 1: KapTuna nupakiuuu peHTreHOBCKHX Jiy4ueil Ha nopomke Popmbr A N-(2-{2-

AUMETHJIAMHHOITH/I-MEeTHJIAMHHO}-4-MeTOKCH-5-{[4-(1-MeTHIMHA0J1-3-W1) IMPUMUANH-

JIvH (M1CJ10 HMITYJIBCOB)
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®ur. 2: Tepmorpamma JICK ®@opmbl A N-(2-{2-AMMeTHIAMHHOITHI-MEeTHJIAMHHO}-4-

MeTOoKCcH-S-{[4-(1-MeTHIHHI0JI-3-HT)THPUMHAMH-2-H1]|aMUHO} (pe HUT)IPON-2-eHAMH A
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®ur. 3: KapTuna aupakiuum peHTreHOBCKHX Jy4eil Ha nopoumke Popmbl B N-(2-{2-

AUMETHJIAMHHOITH/I-MEeTHJIAMHHO}-4-MeTOKCH-5-{[4-(1-MeTHIMHA0J1-3-W1) IMPUMUANH-

JInH (MIC/10 IMITYJIHCOB)
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®ur. 4: Tepmorpamma JICK ®@opmbl B N-(2-{2-1umMeTHIAMHHO3THI-MeTHIAMHUHO }-4-

MeTOoKCcH-S-{[4-(1-MeTHIHHI0JI-3-HT)THPUMHAMH-2-H1]|aMUHO} (pe HUT)IPON-2-eHAMH A
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®@ur. S: KapTuna aupakiuuu peHTreHoBCKHX Jiy4eil Ha nopomke Popmbr C N-(2-{2-
AUMETHJIAMHHOITH/I-MEeTHJIAMHHO}-4-MeTOKCH-5-{[4-(1-MeTHIMHA0J1-3-W1) IMPUMUANH-

2-uj1]aMuHO} (peHUIT)TPON-2-eHAMHUAA
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®ur. 6: Tepmorpamma JICK ®@opmbl C N-(2-{2-AuMeTHIAMHUHOITHI-MEeTHJIAMHHO}-4-

MeTOoKCcH-S-{[4-(1-MeTHIHHI0JI-3-HT)THPUMHAMH-2-H1]|aMUHO} (pe HUT)IPON-2-eHAMH A
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®ur. 7: KapTuHa 1upakiuuu peHTreHOBCKHX Jiy4uell Ha nopomke Popmbr D N-(2-{2-

AUMETHJIAMHHOITH/I-MEeTHJIAMHHO}-4-MeTOKCH-5-{[4-(1-MeTHIMHA0J1-3-W1) IMPUMUANH-

JIvH (M1CJ10 HIMITYJIHCOB)
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®ur. 8: Tepmorpamma JICK ®@opmbl D N-(2-{2-AuMeTHIAMHHOITHI-MEeTHJIAMHHO}-4-

MeToKCcH-S-{[4-(1-MeTHANHI0.J1-3- W)U PUMHAHH-2-WI|aMHHO } peHUIT)Ipon-2-eHAMHIA
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®ur. 9: Tepmorpamma TT'A ®opmbl D N-(2-{2-auMeTHIAMHHOITHI-MEeTHJIAMHHO}-4-
MeToKCcH-S-{[4-(1-MeTHANHI0.J1-3- W)U PUMHAHH-2-WI|aMHHO } peHUIT)Ipon-2-eHAMHIA
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®ur. 10: KapTuna nudgpakunu peHTreHOBCKHX Jiyuel Ha nopomke ®opmel E N-(2-{2-
AUMETHJIAMHHOITH/I-MEeTHJIAMHHO}-4-MeTOKCH-5-{[4-(1-MeTHIMHA0J1-3-W1) IMPUMUANH-

2-na]amuHo} gpeHHT)Npon-2-eHaMuaa (TUAPATHPOBAHHON (opmbI)
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®ur. 11: Tepmorpamma JICK ®opmbl E N-(2-{2-auMeTHIAMHHOITHI-MEeTHJIAMHHO}-4-
MeToKCcH-S-{[4-(1-MeTHANHI0.J1-3- W)U PUMHAHH-2-WI|aMHHO } peHUIT)Ipon-2-eHAMHIA
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®ur. 12: Tepmorpamma TT'A ®opmel E N-(2-{2-1uMeTHIAMHUHOI THI-METHIAMHHO}-4-
MeToKCcH-S-{[4-(1-MeTHANHI0.J1-3- W)U PUMHAHH-2-WI|aMHHO } peHUIT)Ipon-2-eHAMHIA

(ruapaTupoBaHHoil (popmbI)
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®ur. 13: Kapruna nudgpakunu peHTreHoBCKHX Jiyueil Ha nopomke ®opmer F N-(2-{2-

AUMETHJIAMHHOITH/I-MEeTHJIAMHHO}-4-MeTOKCH-5-{[4-(1-MeTHIMHA0J1-3-W1) IMPUMUANH-
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®ur. 14: Tepmorpamma JICK ®opmbi F N-(2-{2-nuMeTHIAMHUHOI THII-MeTHJIAMHUHO }-4-
MeToKCcH-S-{[4-(1-MeTHANHI0.J1-3- W)U PUMHAHH-2-WI|aMHHO } peHUIT)Ipon-2-eHAMHIA

(ruapaTupoBaHHoil (popmbI)
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®ur. 15: Tepmorpamma TI'A ®@opmbl F N-(2-{2-aumMeTHIaMHHOITHI-METHJIAMHHO}-4-
MeToKCcH-S-{[4-(1-MeTHANHI0.J1-3- W)U PUMHAHH-2-WI|aMHHO } peHUIT)Ipon-2-eHAMHIA

(ruapaTupoBaHHoil (popmbI)
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®ur. 16: Kapruna audpakuny peHTreHoBCKHX Jy4deil Ha nopomke ®opmbr K NV-(2-{2-
AUMETHJIAMHHOITH/I-MEeTHJIAMHHO}-4-MeTOKCH-5-{[4-(1-MeTHIMHA0J1-3-W1) IMPUMUANH-

2-uj1]aMuHO} (peHUIT)TPON-2-eHAMHUAA
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®ur. 17: Tepmorpamma JICK ®opmbr K N-(2-{2-aumMeTHIaMHHOITHI-MEeTHJIAMHHO}-4-

MeTOoKCcH-S-{[4-(1-MeTHIHHI0JI-3-HT)THPUMHAMH-2-H1]|aMUHO} (pe HUT)IPON-2-eHAMH A
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®ur. 18: KapTtuna audpakunu peHTreHOBCKHX Jy4deil Ha nopomke ®opmbl A
MesuaaTHoii cou N-(2-{2-1uMeTHIAMHHO3 THI-MeTHJIAMHHO}-4-MeTOKCH-5-{[4-(1-

MeTHJIMHA0.1-3-UJ1)IMPUMHUAUH-2-WI|aMHHO} (peHUIT)Tpon-2-eHAMH A

400

AN

JIvH (M1CJ10 HMITYJIHCOB)

W
(=]
o

N
o
o
oo bbb b b b b g

7~

100

N
-
o
N
o
w
o
i
o

IIIkasxa 2-rera



19

®ur. 19: Tepmorpamma ICK ®opmblr A MesunartHoii con N-(2-{2-
AUMETHJIAMHHOITH/I-MEeTHJIAMHHO}-4-MeTOKCH-5-{[4-(1-MeTHIMHA0J1-3-W1) IMPUMUANH-

2-uj1]aMuHO} (peHUIT)TPON-2-eHAMHUAA
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®ur. 20: KapTuna andpakunu peHTreHOBCKHX Jiydeill Ha nopomke ®opmvel B
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®ur. 21: Tepmorpamma JICK ®opmbr B Me3uaatHoi coim N-(2-{2-
AUMETHJIAMHHOITH/I-MEeTHJIAMHHO}-4-MeTOKCH-5-{[4-(1-MeTHIMHA0J1-3-W1) IMPUMUANH-

2-uj1]aMuHO} (peHUIT)TPON-2-eHAMHUAA
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D NOCICAYIONIHEC NOKYMCHTHI YKa3aHbl B IPOODKCHHH

«T» - Gonee no3Hui AOKYMEHT, OIyOAHKOBAHHBIH NOCHE ATE NPHOPHTETA H
NPUBEACHHEIH 19 IOHUMAHHA M300peTeHNMs
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nopovamuit HOBU3HY WIM H300peTaTeNbCkHil YPOBEHS, B3ATHIH B OTAENBHO-
CTH
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nopouamuii w306peTaTenbCkHit yPOBEHE B COUETAHHH ¢ PYTHMH JIOKYMCH-
TaMH Toll Xke KATETOpHH

«&» - IOKYMEHT, ABJSIOMMHACA NaTCHTOM-aHAIOTOM
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* OcoOBle KATErOpHH CChIIOYHBIX JOKYMEHTOB!
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«D» - IOKYMEHT, NPHBCACHHMIH B €BPa3HIACKON 3a1BKe

|<E» - Gonee paHHM} AOKYMEHT, HO OITyGIHKOBaHHBIH Ha JaTy NOJA4H

leBpasHiickoli 3aABKH M NOCIIE Hee

«O» - IOKyMEHT, OTHOCALIMICA K YCTHOMY PaCKpHITHIO, 3KCIIOHHPO-
BAHHIO H T

"P" - HOKyMEHT, ony6MkoBaHHBIH 0 AATH! IOAAYH €Bpa3HiiCKOH

3aiBKH, HO TIOC/IE IATHI NCTIPAUIHBAEMOTO PHOPHTETA"
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