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IMPOU3BOJHBIE 2-(2,4,5-3AMEIIEHHOI'O AHWINHO)IUPUMU/IUHA B
KAYECTBE MOAYJIATOPOB EGFR, IOJIE3HBIX JIUIA IEUEHUSA PAKA

Hacrosimmee  u3zoOpereHne  OTHOCUTCA K = HEKOTOpbIM  2-(2,4,5-3aMeLIeHHbIM
AHWJIMHO)TUPUMUIMHOBBIM COCJHMHEHUSM W UX (DapMaLEBTUYECKU TPUEMJIEMbIM COJISIM,
KOTOpble MOTYT OBITh TOJIE3HbI B JICYCHUH WM NpPEAyNpekIeHHH 3a00JeBaHUS WU
MEIUIUHCKOTO COCTOSIHUSI, OIOCPEAOBAHHOTO HEKOTOPBIMH MYTHPOBAHHBIMU  (hOpMaMu
peuenropa smuaepManbHOro (akropa pocra (Hampumep, L8S58R akTuBHpyrOmMii MyTaHT,
AKTUBUPYIOIIUI MyTaHT ¢ neneuueil B s5k30He 19 u T790M pesucreHTHBIH MyTaHT). Takue
COEAMHEHUS M UX COJIM MOTYT OBITh TIOJIE3HBI B JICUEHUH WJIH MPENYNPEKACHUHN Psa pa3IMIHbIX
3JIOKAUECTBEHHBIX HOBOOOpa3oBaHuid. HM3o0peTeHne Takke OTHOCUTCS K (hapMaLeBTHUECKUM
KOMITO3ULIVSIM, COZAEP’KAIIMM VKa3aHHbIE COEJUHEHHUS M HX COJH, OCOOEHHO TOJIE3HBIM
noJMMOp(HHBIM opMaM 3TUX COEINUHEHHUH U COJIEH, MPOMEXKYTOUHBIM COETUHEHUSIM, TTIOJIE3HBIM
B MOJIyUYEHUH YKa3aHHBIX COCOMHEHUH, U K criocobaM JiedeHus 3a00eBaHui, OMOCpeaOBaHHBIX
pasHooOpazHbIMH paznuuHbiMU popmamu EGFR, ¢ ncronb3oBaHneM yka3aHHBIX COSAMHEHUN U
UX COJIEH.

EGFR mnpencrasnsier coboi TpaHcMeMOpaHHBIH O€NOK THUPO3MHKUHA3Y, SIBJISIOIIYIOCS
yieHOM cemelictBa erbB peuenropa. Ilpu cBsa3biBaHuM juraHna ¢axkropa pocTa, TAKOro Kak
snunepmanbhbiii paktop pocra (EGF), peuentop MOXKeT roMOAMMEpH30BaTBCS C JAPYroi
moJjiexysioit EGFR umm rereponuMepu3oBaThCsi ¢ IPYTUM 4YJIEHOM CeMENCTBa, TAKUM Kak erbB2
(HER2), erbB3 (HER3) unu erbB4 (HER4).

I'omo- w/mnmu rerepo-guMepu3arnusi erbB peLenTopoB NPUBOOUT B pe3yjbTaTe K
(ochopUIMPOBAHUIO KITFOYEBBIX THPO3MHOBBIX OCTATKOB BO BHYTPUKJIETOYHOM JIOMEHE H BEIET
K CTUMYJBSIIMM OrPOMHOIO KOJNMYEeCTBA BHYTPUKJIETOUHBIX IyTed Iiepefaud CHUrHaja,
BOBJICUEHHBIX B KJIETOUHYIO MpOoNHdepannio U BbDKHUBaHHE. HapymeHue peryisinuu nepenadu
curHana erbB cemelicTBa 3amyckaeT mnponudepanio, MHBA3HIO, METACTa3bl, AHTHOT€HE3 U
BBDKHBAHHE OIyXOJIEBOH KJIETKH U ObLIO OMHMCAHO JUIS MHOTHX YEJIOBEYECKUX 3JI0KaYeCTBEHHBIX
HOBOOOPA30BaHMIA, B TOM YHUCIIE JIETKOTO, TOJIOBHI U IIEH, a TAKXKE IPYIH.

Takum oOpasom, ErbB cemelcTBO mpeAcTaBisier palUOHAIBHYIO MUIIEHb IS
pa3paboTKH MPOTUBOPAKOBBIX JIEKAPCTBEHHBIX CPENCTB, M B HACTOSALIEE BPEMsl B KIMHUYECKON

MpaKTHKe JOCTYNeH psii areHToB, HampasieHHbIX HAa EGFR wmu erbB2, Bxmouas reputunud
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(IRESSA™), spnorurn6 (TARCEVA™) u nanatuau6 (TYKERB™, TYVERB™). ITogpo6roe
OIHCaHME Nepeaayvn cCurHana erbB penentopa u ero BOBJIEUEHHOCTH B OHKOT€HE3 MPECTABICHO
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 aktuBupyromue mytraiuun B EGFR xoppenuposanu ¢
OTBETOM Ha Tepanuio repuTHHUOOM NpH HeMeNnkokjaeTouHoM pake jerkux (NSCLC). Haubonee
pactipoctpanennbie EGFR aktuupyromue myrtanuun L858R u delE746 A750 mpuBomsT B
pe3ynbraTe K yBeIMYeHHIO apPUHHOCTH B OTHOLICHUHM HU3KOMOJIEKYJISIPHBIX WHTHOUTOPOB
THUPO3WHKHHA3BI, TAKUX KaK re@uTuHUO ¥ 5pOTUHUO, U CHIDKeHHIO aUHHOCTH B OTHOLICHUH
anenosuntpudocpara (ATP) no cpasrenuto ¢ EGFR nukoro tuna (WT). B utore, Bo3HUKaeT
NpUOOpeTeHHass PE3UCTEHTHOCTh K Tepanuu reuTUHUOOM WM 3PJIOTHHUOOM, HampuMmep,
NOCPENCTBOM MYTAallMM TeHa-TIpUBpaTHUKA octatka T790M, KOTOpyr, Kak COOOIIAroT,
o0Hapyx)uBaroT y 50% KIMHUYECKH PE3UCTEHTHBIX MarueHToB. [lonararoT, 4To JaHHAS MyTaLHsl
HE TIPErsATCTBYET CBs3bIBaHMIO reuruHuba wim spnoruHuda ¢ EGFR crepuueckn, a mpocro
n3mensiet appuraocTh K ATP 1o yposaei, cpaBHIMBIX ¢ WT EGFR.

B cBere Ba)XHOCTH 3TOH MyTalliM B PE3UCTEHTHOCTH K CYIIECTBYIOIIUM TEPAIHsIM,
HanpasyieHHbIM Ha EGFR, aBTrOpbl mojararoT, 4TO areHThbl, KOTOpPblE MOTYT HMHIHOHWPOBATh
EGFR-Hecyyo MyTaluio reHa-npuBpaTHUKA, MOTYT OBITh OCOOEHHO TMOJIE3HbI B JICYCHUH PaKa.

Coxpansiercst HeOOXOAMMOCTb B COCOUHEHUSX, KOTOpble MOTYT  IPOSIBJIATH
6naronpusitabie npoduin 3¢ dexrrusrocty npotis WT EGFR B cpaBHeHNHU ¢ aKTUBUPYIOLIMMU
myTtanTHbIMU (popmamu EGFR (Hanpumep L858R EGFR wmyTtanra, unu delE746 A750 myTtanTa,
wi EGFR myTtanTa ¢ neneumeii B sx30He 19), W/Wiu pe3uCTEHTHBIMA MyTaHTHBIMH (OpMamu
EGFR (manpumep T790M EGFR wmytanTa), w/unum u30uparenbHO B OTHOIIEHUH JAPYTHX
(bepMEHTHBIX PELENTOPOB, KOTOPbIE MOTYT CIEJaTh COCOUHEHHs OCOOEHHO MepCIeKTUBHBIMU
sl pa3pabOTKM B KAa4eCTBE TEPANEBTHUECKHUX AareHTOB. B JaHHOM OTHOLIEHHWH, OCTAaeTCs
HEOOXOIUMOCTP B COCAMHEHHUSX, KOTOpPble TIOKAa3bIBAIOT OOJiee BBICOKYIO  CTETEHb
UHrHOMPOBAHUST HEKOTOPBIX aKTUBHUPYIOIIUX MJIM PE3MCTEHTHbIX MyTaHTHBIX ¢popMm EGFR, B TO
K€ BpeMsl MOKa3biBasi OTHOCUTENbHO Hu3koe mHruOmpoBanue WT EGFR. Takue coenmneHus,
KaK OKUAAT, MOTYT OBbITh OoNiee MOIXOMSIIUMH B KAaueCTBE TEPANEBTHUECKUX AareHTOB,
O0COOEHHO JUIsI JIeYeHHs paka, B BHUAY CHIKEHHS TOKCHUKOJIOTHYECKUX IPU3HAKOB,
accounupoBaHHbix ¢ uHrnOupoanueM WT EGFR. Takue TOKCHKOJIOTHYECKHe MPHU3HAKH, KaK

HU3BECTHO, MPOABIIAOTCA KaK TAKOBBIC Yy YCJIOBCKA B BHUAC KOKHBIX ChIIIEH W/WMiH Auapeu.
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3asBUTENIN HEOXKUOAHHO OOHApy»KWiIM, dYTO OAHO win Oonee 2-(2,4,5-3aMeLIeHHBIX
AHWJIMHO)TUPHUMUIMHOBBIX COEIMHEHUH UMEIOT BBICOKYIO 3()(PEKTHBHOCTH MPOTUB HECKOJIBKHX
myTaHTHBIX (popm EGFR, B TO ke BpeMst mposiBiisiss OTHOCUTENBHO HU3KOe MHruouposanne WT
EGFR.

CoenuHenue(st) mo N300PETEHUI0 MOTYT TaKXKe NPOSBIATH OJaronpusTHbIE (GU3HUecKre
CBOWCTBa (HampuMmep, BBICOKYIO PAaCTBOPUMOCTb B BOJE, BBICOKYI MMPOHHUIAEMOCTb W/WIN
HU3KOE CBsI3bIBAHHE C OeJKamMH IJIa3Mbl) W/HIM OJaronpusATHbIE TPOQPIIN TOKCHYHOCTH
(Harmpumep, noHmwxkeHHyr0 hERG Onokupyromyr CrnocoOHOCTh) W/WIM  OnaronpusiTHbIE
MeTaboIMUYecKre MPOopUIIA IO CPABHEHHIO ¢ APYrUMH n3BecTHIMU HHruoutopamu EGFR/EGFR
myTaHTOB. Takum oOpasom, Takoe(ne) coenuHeHne(s1) MOKeT(ryT) ObITh 0OCOOEHHO MONIE3HO(BI) B
JeYeHnH OOJIe3HEHHBIX COCTOSIHHM, B KoTopble BobieueHbl EGFR w/wmm aktuBupyromue
mytarmu EGFR w/unm pesucrentaeie myraunn EGFR, Hanpumep, B neueHun paka.

B nepBom acriekte n300peTeHus npemiokeHo coenraenue Gpopmyier (I):

~
(¢) NH
R R’
]
N/)\ N
R2
@,
rae:
G BoiOpan u3 4,5,6,7-rerparuaponupasono| 1,5-a|nupunun-3-una, 1H-unmon-3-una,
I-merun-1H-uanon-3-una u nupasonol 1,5-a|nupunun-3-una;

R! BbIOpaH U3 BOIOpOna, GTopa, XJjopa, METHIA U IUAHO;
R’ BBIOpAaH M3 METOKCU U METHJIA, U
R’  BeiGpan  m3  (3R)-3-(aumermnamuso)mupponuans-1-uma,  (3S)-3-(aumerH-

aAMHHO)ITUPPONUANH-1-1na,  3-(QIUMEeTUIaMHMHO)a3eTUANH-1-mna,  [2-(IuMeTUIaMHUHO)3THII |-

(MeTmm)amMuHO, [2-(METHIAMUHO)3THI|(METHI)aMUHO, S-MeTmi-2,5-auazacnupol3.4]okr-2-una,

(3aR, 6aR)-5-mermnrekca-rugpo-nmuppono| 3,4-b lnuppon-1(2H)-nna, 1-meTun-1,2,3,6-
TETParuaApoONupUINH-4-1na, 4-meTunnunepusuH-1-una, 4-[2-(muMeTHIaMHUHO)-2-
OKCOSTHJI |TUTIepa3uH- 1 -una, MeT| 2-(4-MeTHIunepa3uH- 1 -1n)3 T |aMIHoO, MeTu|2-

(Mmopdonun-4-un)stunlamuno,  1-ammuo-1,2,3,6-terparunponupuann-4-una  u - 4-[(25)-2-

aMUHOIPOTIAHOWJI |TUNepa3uH-1-una,



WM ero (papMaLeBTHYECKH IpUeMIIeMast COJIb.

B opHoM BomomeHun mnpennoxeHo coeauHeHue Gopmynbl (I), kak MokasaHO BBILIE,
rae:

G BbiOpan u3 4,5,6,7-rerparunponupasonol 1,5-a|mupunnn-3-una, 1H-unpon-3-una,
1-metun-1H-unnon-3-una u nupaszono| 1,5-a|nupunun-3-una;

R’ BriGpan u3 Bomopona, GTopa, XI0pa, METHIA H [HAHO;

R? BEIGpaH 13 METOKCH H METHIIA; U

R’  BeiGpan  m3  (3R)-3-(anmermnamuHO)mupponuans-1-uma,  (3S)-3-(aumerH-
aAMHHO )ITUPPONUANH-1-1na,  3-(QIUMEeTUIaMHHO)a3eTUANH-1-mna,  [2-(IuMeTHIaMUHO)3THII |-
(Metmm)amuHO,  S-MeTmn-2,5-nuaszacnupo|3.4Jokr-2-mna,  (3aR,6aR)-5-merunrexca-runpo-
nupposo|3,4-blmuppon-1(2H)-una, I-metun-1,2,3,6-rerparugponupuauH-4-una, 4-
METWINHIEPU3HH- -1,  4-[2-(AuMeTnnaMuHO)-2-0KCOdTHI [nunepa3ul-1-mwia,  merwn|2-(4-
METUJINHIEPA3HH- 1 -nn)3Tui|aMuHo, MeT| 2-(MopdonuH-4-mn)sTin|amubo, 1-amurO-1,2,3,6-
TeTparuaponupuaAnH-4-una u 4-[(25)-2-aMuHONponaHowy | nunepasus-1-umia;

WM ero (papMaLeBTHYECKU IpUeMIIeMast COJIb.

B omnHOM BomIOmEHUN mnpennoxeHo coeauHeHue Gopmynbl (I), Kak MokKa3aHO BBILIE,
rae:

G BbIOpan u3 1H-unnon-3-una, 1-merun-1H-ungon-3-una u nupasonol 1,5-al-nupuaun-
3-una,

R' BriGpan u3 Bomoposa, GTopa, XJI0pa, METHIIA U LIHAHO;

R’? BHIGPaH U3 METOKCH M METHIIA; I

R’ BeiGpan  m3  (3R)-3-(anmermnamuHO)HpponuanH-1-una,  (3S)-3-(aumeTH-
AMHHO )TUPPONUANH-1-1na,  3-(QuMeTUIaMHHO)a3eTUAuH-1-una,  [2-(IUMeTUIaMUHO)3THII |-
(Mmetun)amuHO,  S-MeTmn-2,5-nuaszacnupo|3.4Jokr-2-mna,  (3aR,6aR)-5-meTunrekca-runpo-
nupposio|3,4-blmuppon-1(2H)-una, I-metun-1,2,3,6-rerparugponupuauH-4-una, 4-
METWINHIEPU3NH- 1 -1,  4-[2-(AuMeTHniIaMiHO)-2-0KCO3TII [nunepa3uH-1-mwia,  merwn|2-(4-
METWJINHIIEPA3HH- | -nn)3Tui|aMuHo, MeTH| 2-(MopdonuH-4-mn)sTi |amuso, 1-amunO-1,2,3,6-
TeTparuaponupuaAnH-4-una u 4-[(25)-2-aMuHONponanowy | nunepasut-1-umia;

WM ero (hapMaLeBTHYECKH TPHEMIIEMAst COJTb.

IMomxomsimast  ¢dapManeBTHUeCKH npuemsemMas conb coenuHeHust  Qgopmynsl (1)
npencrasisier coOOH, HampuMep, COJb TNPHUCOSNWHEHHs KHCIOTeL. Hampumep, conb
NPUCOEANHEHHUsS] KUCIOTHI MOXKET ObITh 00pa3oBaHa C HCIIOJIb30BAHHEM HEOPTaHMYECKOW WU

opranuueckoil kucioTel. Coib NPHCOENUHEHMs KHUCIOTBI MOXeT ObITh oOpa3oBaHa C



UCTIOJIb30BAHUEM  HEOPraHWYeCKOH  KUCJIOThI, BbIOPAHHOW W3  COJITHOM  KHCJIOTBI,
OpOMHUCTOBOIOPOIHOM ~ KMCJIOTBL, CepHON kucnotel u  ¢ochopuoit  kucnorel.  Conp
NPUCOEANHEHUS] KUCIIOTBI MOXKET ObITh 00pa3oBaHa ¢ UCIOJIb30BAHUEM OPTaHUYECKOH KUCIIOTBHI,
BBIOpAHHOW U3 TPUPTOPYKCYCHOM KHCIOTBI, JIMMOHHOM KHCJIOTBHI, MAaJIeMHOBOW KHCJIOTBHI,
IIABEJIEBON KHUCIOTbI, YKCYCHOH KHCIIOTBI, MypPaBbHHOH KHCJIOTbL, OEH30HHOH KHCJIOTHI,
(GyMapoBOii  KHUCJIOTBI, SIHTAPHOW KHCJIOTbI, BHHHOW KHCJOTBI, MOJIOYHONH KHCIIOTBHI,
MUPOBHHOTPATHONW KHCJIOTbI, METAHCYJIb(OHOBOW KHUCIOTHI, OEH30JCYIb(OHOBOH KHCIOTHI U
napa-Toyoncy b OHOBOM KHCIOTHL

B onHOM BOIUIOIIEHMH MpEIOKEHA Me3WJaTHas coib N-(2-{2-muMeTHIaMHHO-3THII-
METUJIAMUHO } -4-MeTOKCHU-5-{[4-(1-MeTHIMHAO-3 -UJT) TUPUMHUINH-2-HJT |]aMUHO § PeHUIT )-TIPOTI-
2-eHaMH1a.

Cnenyer mnonumarb, 4ytro coeamHeHue ¢opmynsl (I) u ero ¢apmaneBTHUECKH
NPUEMJIEMBIE COJI MOTYT CYIIECTBOBATh B COJIbBATUPOBAHHBIX (POPMaxX U HECOIBBATUPOBAHHBIX
¢dopmax. Hanpumep, conmpBaTupoBaHHast popMa MOXKET MPENCTABIATh COOOH THAPATHPOBAHHYIO
¢opmy. Cnenyer mnOHUMATh, YTO HACTOsIIee H300pPETEHHE OXBATBHIBAET BCE TaKHUE
COJIbBATHPOBAHHBIE U HECOJIbBATHPOBAHHBIE (POPMBL.

Coenunenue ¢opmynsl (I) mMoxker ObIThb BBeneHO B (GOpMe NPOJIEKAPCTBA, KOTOPOE
pacrajiaeTcsi B OpraHM3Me 4YeslOBeKa WUJIHM JKHUBOTHOTO C IMosydeHueM coenuHeHust Gopmydsl (I).
IIpumepsl MpoJeKapcTB BKJIIOYAIOT 71 VIVO THIPONU3YEMbIE CIOXKHBIE 3(PUPBI COSTUHEHUS
dopmyner  (I). In vivo runponusyemele CioxkHble 3¢upbl Moryr ObITh  00pa3oBaHbI
srepudukanell TMAPOKCHIbHOW rpynnsl B coenuHeHnn (opmynbsl (I). Pasuble ¢opmsl
NPOJIEKAPCTB M3BECTHBI B JAHHOW 00JacTH TexHUKU. Hampumep, Takue mposieKapCTBEHHbBIE
NPOM3BOHBIE MOXKHO HAHTH B:

a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985), u Methods in
Enzymology, Vol. 42, p. 309-396, edited by K. Widder, ef al. (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, et a/., Chem Pharm Bull, 32, 692 (1984).

B onmHoM acnekTte u300peTeHMs MpemIokeHbl coenuHeHus ¢opmynsl (I), xoropbie

UHrUOUPYIOT OJHY WK OoJiee aKTUBUPYIOIIMX MM pe3ucTeHTHhIX MyTtaunii EGFR, Hanpumep



L858R axTtuBupyromuii MyTaHT, aktusupyromuii mytant EGFR ¢ penenueit B sx3one 19 u
T790M pe3ucteHTHBINH MyTaHT. [IpeMyInecTBEHHO TaKkue COeNUHEHHUs MOTYT OBITh ITOJIE3HBI IS
JICYECHUs! paKa y MalUeHTa, Y KOTOPOro Pa3BUJICSA UJIH Y KOTOPOIO MOXET MPUCYTCTBOBATH PUCK
pa3BUTHUS YPOBHS PE3UCTEHTHOCTH [0 YPOBHS cyllecTByromMx Tepanuii Ha ocHoBe EGFR
UHruOUTOpA.

B oxgHOM acrniekTe mpemioskeHbl coenuHeHust popmybl (I), KoTopble OKa3bIBAIOT OoJiee
BBICOKYIO CTENEeHb WHTMOMPOBAHMS AKTUBUPYIOIIUX WM PE3UCTEHTHBIX MYTAHTHBIX (hopm
EGFR no cpaBuenuto ¢ WT EGFR. Takue coenviHeHus, Kak OXHIAKOT, MOTYT ObITh Ooyee
NOJXOMSAIIMMU B KaueCTBE TEPANEBTUYECKUX AreHTOB, OCOOCHHO JUIA JIEYEHUS PaKa, B BHUIY
CHIDKEHHSI TOKCHKOJIOTMYECKUX MPU3HAKOB, acCCOMUPOBaHHbIX ¢ nHruonposanuemM WT EGFR.
Takne TOKCHKOIOrMYeCKHe MPU3HAKY, KAK U3BECTHO, MPOSBIIIOTCS KaK TAKOBBIE y UEJIOBEKA B
BUJI€ KOXKHBIX ChITICH W/HITH THApEu.

B opHOM BoOIUIOIIEHUHN TpennioxkeHo coeauHeHue opmyinel (I), Kak MOKa3aHO BBILIE,

rae:

G BoiOpaH w3 1H-uHnon-3-mna;

R' BEIGpaH U3 BOZOPOZA, XJIOPa, METHIIA H LHAHO;

R’ npencrasisier co60it METOKCH; i

R’ BeiGpan  m3  (3R)-3-(aumerunamuso)mupponuans-1-uma,  (3S)-3-(aumeTHn-
aMMHO )[TUPPOJIUANH- 1 -1, 3-(nuMeTHIaMIHO )a3eTUANH- | -1, [2-(auMeTHIaMUHO)-
STWI|(METHIT)aMHHO, 5-metun-2,5-nuazacaupo| 3.4 |okr-2-muna, (3aR,6aR)-5-

metmirekcaruaponuppono| 3,4-blnuppon-1(2H)-una, 1-merun-1,2,3,6-rerparuapo-nupuant-4-
wia, 4-MeTUINHUNepU3nH-1-una, 4-[2-(IuMeTUIaMUHO)-2-0KCOITHJI |unepas3uH-1-wmna, Metui|2-
(4-metunnunepasuH-1-mwn)stwi|amuao,  MeTi|2-(MopGonuH-4-1n)3THi|aMuHO,  1-aMuHO-
1,2,3,6-terparunponupuann-4-una u 4-[(2S5)-2-amuHO-ponaHowI | nunepasus- 1 -umia;

W ero (papMaLeBTHYECKH TpHeMIIEMast COJTb.

B nononHUTENEHOM BOIUIOIIEHHUH MPENJIokKeHo coenrHenue Gopmysl (I), kak mokazaHo
BBILIE, T]E:

G BoiOpan w3 1 H-uHnon-3-una;

R' BEIGpaH U3 BOZOPOZA, XJIOPA, METHIIA ¥ [HAHO;

R’ npencrasisier co60it METOKCH; i

R’ BeiGpan w3 (3R)-3-(AMMETHIAMEHO)IUPPONUANH-1-1Ia,  3-(IMMETHIAMEHO)-
azeTuaAuH-1-mna, [2-(muMeTHIaMUHO )3T |(METHLT )aMITHO, I-metun-1,2,3,6-

TETParuaApONUpPUINH-4-1ia U 4-MEeTUIUIIEPU3HH-1-1a;



WM ero (papMaLeBTHYECKH IpUeMIIeMast COJIb.

B nononHuTENEHOM BOIUIOIIEHHUH MPENJIONKeHO coenrHenue Gpopmysl (I), kak mokazaHo
BBILIE, TTIE:

G npexncrassier coboii 1-merun-1H-unnon-3-ur;

R’ BhIGpaH 13 BOKOPOMA, XJIOPA, METHIIA U LIHAHO,

R? npencrasisier coGoit METOKCH; i

R’  BeiGpan  m3  (3R)-3-(aumermnamuHO)MUpponuanH-1-uma,  (3S)-3-(aumeTH-
AMHHO ))ITUPPONUANH-1-1na,  3-(QUMeTUIaMHHO)a3eTUANH-1-mna,  [2-(IuMeTUIaMUHO)3THII |-
(metun)amuHO,  S-meTmin-2,5-nuaszacnupo|3.4Jokr-2-mna,  (3aR,6aR)-5-meTun-rekcaruapo-
nupposio|3,4-bmuppon-1(2H)-una, I-metun-1,2,3,6-rerparugponupuauH-4-una, 4-
METUWINHIEPU3NH- 1 -1mna,  4-[2-(auMeTnnaMuHO)-2-0KCodTII [nunepa3ul-1-mwia,  merwn|2-(4-
METUJINHIIEPA3HH- 1 -nn)3Tui|aMuHo, MeTw| 2-(MopdonuH-4-mn)sTi |amuso, 1-amunO-1,2,3,6-
TeTparuapo-nupuanH-4-una u 4-[(25)-2-amuHonponanow |nunepasus-1-mna,;

WM ero (hapMaLeBTHYECKH TPHEMIIEMAst COJTb.

B nomonHUTENEHOM BOIUTOLIEHUH MTPEJIOkeHo coennnenne Gopmysl (I), kak mokazaHo
BBILIE, TTE:

G npencrasisier codoit 1-mermn-1H-unnon-3-ur;

R' BEIGpaH U3 BOZOPOMA, XJI0Pa, METHIIA H LHAHO;

R’ npexcrasisier co60il METOKCH; U

R’ Buibpan w3 (3R)-3-(IMMETHIAMUHO)IHPPONUANH-1-11a,  3-(IMMETHIAMHHO)-
azeTuauH-1-una, [2-(IMMeTUIaMIUHO )3T [(METUT)aMIHO U 4-METUIINUNePU3NH- 1 -1a;

W ero (papMaLeBTHYECKH TPUEMIIEMAst COJTb.

B nononHuTENEHOM BOIUTOLIEHHH MPeJIokeHo coenunenne Gopmyiel (I), kak mokazaHo
BBILIE, T]IE:

G npexncrasisier coboii nmupasono| 1,5-alnupunns-3-u,

R' BEIGpaH U3 BOZOPOA, XJIOPa, METHIIA ¥ LHAHO;

R’ npencrasnsier coboit METOKCH; i

R’  BeiGpan  m3  (3R)-3-(aumermnamuHo)mupponuans-1-uma,  (3S)-3-(aumerH-
aAMHHO)ITUPPONUANH-1-1na,  3-(QuMeTUIaMHuHO)a3eTUAuH-1-mna,  [2-(IuMeTHIaMHUHO)3THII |-
(MeTmI)aMHHO, 5-metun-2,5-nuazacnupo| 3.4 |okr-2-una, (3aR,6aR)-5-meTunrekca-
ruaponuppono|3,4-bmuppon-1(2H)-una, I-metun-1,2,3,6-rerparugponupuaus-4-una,  4-

METUJINHIEPU3HNH-1-1na,  4-[2-(auMeTnnaMuHo)-2-0KCo3TII [nunepasun-1-mwia,  merwn|2-(4-



METUJIHIIEPA3HH- 1 -mn)3Tui|aMuHo, MeTHi|[2-(MopdonuH-4-mn)sTin|amubo, 1-amunO-1,2.3,6-
TeTparuapo-nupuanH-4-umna u 4-[(25)-2-amuHonponanonn |nunepasus-1-mna,

W ero (papMaLeBTHYECKU IpUeMIieMast COJIb.

B nononHuTENEHOM BOIUTOLIEHUH MTpejiokeHo coenunenne Gopmyinsl (I), kak mokazaHo
BBILIE, TTIE:

G npexncrasisier coboii mupasono| 1,5-alnupunns-3-u,

R' BEIGpaH U3 BOZOPO/A, XJIOPa, METHIIA ¥ LHAHO;

R’ npencraisier coG0it METOKCH; i

R’ BeiGpan  m3  (3R)-3-(aumermnamuHO)mupponuans-1-uma,  (3S)-3-(aumerH-
aAMHHO )ITUPPOJTUINH- 1 -1, 3-(nuMeTHIaMIHO )a3eTUANH- | -1, [2-(auMeTHIaMUHO)-
STWI|(METHIT)aMIHO, S-merun-2,5-nuazacnupo[3.4]okr-2-una, (3aR,6aR)-5-meTui-
rekcaruaponuppoo|3,4-bnuppon-1(2H)-una, 1-merun-1,2,3,6-rerparuaponupunun-4-una, 4-
METUINHIEPU3NH-1-1mna,  4-[2-(auMeTnnaMuHo)-2-0KCo3THI [nunepa3us-1-mwia,  merwn|2-(4-
METUJINHIIEPA3HH- 1 -nn)3Tui|aMuHo, MeT| 2-(MopdonuH-4-mn)sTi |amuso, 1-amuHO-1,2,3,6-
TeTparuaponupuaAnH-4-una u 4-[(25)-2-aMuHONponanowy|nunepasut-1-umia;

WM ero (papMaLeBTHYECKH TpHeMIIeMast COJTb.

B nononHuTENPHOM BOILIOIIEHUH MPeAioxkeHo coenuHerne popmysl (I), kak mokaszaHo
BBILIE, TTE:

G npencrasisier codoii 4,5,6,7-Terparuaponupasono| 1,5-a|nupuaun-3-u,

R’ BHIGpaH 13 BOKOPOZA, XJIOPA, METHIIA U LIHAHO,

R’ npezcraBiser coG0i METOKCH; i

R’ Beibpan m3  [2-(aumermnamuno)->Tmi](Merun)amuHo,  (3aR,6aR)-5-MeTHI-
rekcaruaponuppoo[3,4-bnuppon-1(2H)-una, (3R)-3-(mumMeTnnaMuHO)MUppoIHanH-1-1na, 1-
MeTw-1,2,3,6-TeTparuaponupuana-4-una, 3-(IUMETHUIAMUHO)a3eTUuauH-1-1mna, S-metun-2,5-
nuasacnupo[3.4]okr-2-una;

WM ero (hapMaLeBTHYECKH TPHEMIIEMAst COJTb.

B nomnonHUTENEHOM BOIUTOIIEHUH MTPEJIOKeHo coennnenne Gopmyiel (I), kak mokazaHo
BBILIE, TTE:

G npencrasisier coboii 4,5,6,7-rerparuaponupazono| 1,5-a|nupununs-3-u;

R' npencrasisier co6oii BOIOPOX;

R’ npencrasisier co60it METOKCH; i

R’ Beibpan m3  [2-(aumermnamumbo)-3tuil(Merun)amuno,  (3aR,6aR)-5-MeTHi-

rekcaruaponuppono|3,4-bnuppon-1(2H)-una, (3R)-3-(mumMeTnnaMuHO)MUppoIuanH-1-una, 1-



metmi-1,2,3,6-Terparunponupuana-4-una, 3-(IUMETHUIAMUHO)a3eTUauH-1-mna, S-metun-2,5-
nuasacnupo[3.4]okr-2-una;

W ero (papMaLeBTHYECKU IpHeMIIeMast COJIb.

B onmHOM BomutOmEeHnu mpemiokeHo coenuHenue (opmynbl (I), kak Mmoka3aHO BbILIE,
rae:

G npencrasisier codboi 1 H-urnon-3-un wiu 1-metun- 1 H-unnon-3-ur,

R' npexcrasisier co6oii BOXOPO;

R’ npencraisier coG0it METOKCH; i

R’ MIPEICTABJISET co0oii [2-(mumMeTHIaMUHO )T |-(METHIT )aMUHO WA
[2-(MeTnIaMUHO )3 THII | (METHIT)aMHUHO;

WM ero (hapMaLeBTHYECKH TPHEMIIEMAst COJTb.

Hexkotopsble 3HaUeHHs TEPEMEHHBIX TPYII SIBJISIIOTCS TAKUMH, KaK YKa3aHO HIDke. Takue
3HaYEHUs] MOTYT OBITh HCIOJIB30BAHbI B KOMOWHALIMK C JIOOBIMU M3 OmNpeneNeHuid, Gopmy,
aCTIEKTOB WJIM BOIUIOIIEHHH, ONPENeNeHHBIX 3/1eCh, 00pa3ys NOMOJHUTENbHbIE BOIUIOMIEHUS 110
N300pETEHHIO:

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

G npencrasisier coboli 1-mernn-1H-nanomn-3-nm.

G npexncrasisier cobol nupazono| 1,5-almupunun-3-ni.

G npexncrassier cobotii 4,5,6,7-rerparuaponupazono| 1,5-a|nupunus-3-mm.

R' npencrasnser co6oii BOXOPOL.

R' npencrasmser co6oii XIop.

R' npencrasisier co6oit METHIL.

R' npencrasnsier coGoit uaHo.

R’ npencrasnsier coG0it METOKCH.

R’ npencrasnsier co6oit (3R)-3-(ANMETHIAMUHO)THPPOTAAHH- 1 11,

R’ npencrasnsier co60it (35)-3-(AMMETHIAMUHO)THPPOTAANH- | 11,

R’ npencrasnsier co60it 3-(IMMETHIAMIHO)a3eTHANH- | -1,

R’ npexcrasisier co6oii [2-(MMeTHIaMUHO)> T |(METHIT)aMUHO.

R’ npencrasisier co6oii [2-(METHIAMHIHO)STHII | (METHIT)aMHHO.

R’ NpencTaBIsieT co0oi S-metmn-2,5-nquasacnupo[3.4]okT-2-u.

R’ npencrasmser coboit (3aR,6aR)-5-meTHnrekcaruaponupposo[3,4-blmuppon-1(2H)-
WL

R’ npencTasisier codoit 1-mermn-1,2,3,6-TerparuiponupunuH-4-u.
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R’ npeAcTaBisieT coO0H 4-MeTUIHUIEePU3HH- 1 -1iL.

R’ npencrasnsier co60it 4-[2-(IMMETHIAMIHO)-2-0KCOSTHI | TUMepasiH-1 -1,

R’ npencrasnsier co6oit meTn[2-(4-MeTHIIHIepa3HH- 1 -HT)3THI|aMHHO.

R’ npencrasisier co6oit MeTr[2-(MopdhoiH-4-11)3 THI]aMHHO.

R’ npencTasisieT codoit 1-amuno-1,2,3,6-TeTparuagponupuanH-4-ui.

R’ npencrasisier co6oit 4-[(2S)-2-aMHHOPONAHON | THITePa3HH- | KL,

B n1onojHMTENBHOM BOIUIOLIEHWH M300PETEeHHUs, KaCaroIIerocsi JrOOro MyHKTa WIIH
BOILIOLIECHUsI coennHeHus (hopmyJibl (I), OMUCAHHOTO 371€Ch MJIM BBIBOJUMOIO OTCIOJIA, MJIH €ro
(apManeBTHYECKH PUEMIIEMON COJIH, IPEIJIOKEH TAKOW MYyHKT WJIHM BOIUIOILICHHUE, TIe OJHO M3
coenuHeHuil [IpumepoB 3Toi 3asBKU He 3asBisieTcs. Bo n3bexxaHne COMHEHHH, COCTUHEHUS
[TpumepoB mpencTaBisitoT coOoit Te, KoTopeie nepeunciensl kak [Ipumep 1, Ilpumep 2 u Tak
Janee, B ONMCAHHOM HUXe SKCIIEPUMEHTAILHOM paszeie.

Takum oOpazom, HanmpuMep, B OIHOM BOIUIOLIEHUN TPEAJIOKEHO COeNUHEHHE (POpMYyIIbI
(I), kax nmokas3aHo BbILIE, T]E:

G BwiOpan wu3 4,5,6,7-rerparugponupaszono| 1,5-a|mupunun-3-una, 1H-unpon-3-una,
I-metun-1H-uanon-3-una u nupasonol 1,5-a|nupunun-3-una;

R' BeIGpan U3 Bomopona, GTopa, XI0pa, METHIA H [HAHO;

R? BEIGpaH U3 METOKCH H METUIIA; U

R’ BeiGpan  m3  (3R)-3-(aumerunamuso)mupponuans-1-uma,  (3S)-3-(aumeTu-
AMHHO )TUPPOJUANH-1-1na,  3-(QuMeTUIaMHHO)a3eTUAUH-1-una,  [2-(IUMEeTUIaMUHO)3THJI |-

(MeTwn)amMuHO, [2-(METHJIAMUHO)3THI|(METHIT)aMUHO, S-MeTH-2,5-auazacnupol3.4]okr-2-una,

(3aR,6aR)-5-metmnrekca-ruapo-nmuppono| 3,4-b lnuppon-1(2H)-nna, 1-metun-1,2,3,6-
TETParuApoOnupUINH-4-1a, 4-meTunnunepusuH-1-una, 4-[2-(mUMeTUIaAMUHO)-2-
OKCOSTHJI |TUTIepa3uH- 1 -una, MeT| 2-(4-MeTununepasuH- 1 -1in)3 T |aMIHO, MeTu|2-

(MmopdonuH-4-un)sTwn|amubo,  1-ammuo-1,2,3,6-terparunponupuanna-4-mwna  u - 4-[(25)-2-
AMHHOTIPOTIAHOWJI | TuTniepa3uH- 1 -1ma,

WM ero (hapMaLeBTHUECKH pUeMIIeMast COlb,

rae coenuHenune Qopmynsl (I) He npeacraBisier cobort N-(2-{2-TUMETHIaMHHOSTHII-
METUJIAMUHO } -4-MeTOKCH-5-{[4-(1-MeTHI-UHA0M-3 -1 TUPUMHUIUH-2-HJT |]aAMUHO § PEeHNIT)-TIpOTI-
2-eHamun.

Takum 00pa3om, B OZHOM BOILIOLICHUH TpemjoxkeHo coenmHenue (opmynsl (I), kak

IMOKAa3aHO BBILIC, I'AC:
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G BoiOpan u3 4,5,6,7-rerparuaponupasono| 1,5-a|nupunun-3-mwna, 1H-uanon-3-una,
I-metun-1H-unnon-3-una u nupasodol 1,5-a|nupunun-3-una;

R' BeIGpan U3 Bomopona, Gropa, XI0pa, METHIA i [HAHO;

R? BHIGPaH U3 METOKCH ¥ METHIIA; U

R’ BeiGpan  m3  (3R)-3-(anumerHnamMuHO)IUpponuanH-1-mna,  (3S)-3-(aumeTH-
AMHHO )TUPPONUANH-1-1na,  3-(QuMeTUIaMHHO)a3eTUAuH-1-una,  [2-(IUMeTUIaMUHO)3THII |-
(Metmn)amuHO,  S-MeTmn-2,5-nuaszacnupo|3.4Jokr-2-mna,  (3aR,6aR)-5-merunrexca-runpo-
nupposio[3,4-bmuppon-1(2H)-una, 1-metun-1,2,3,6-rerparugponupuauH-4-una, 4-
METWINHIEPH3HH- 1 -1mna,  4-[2-(AuMeTHIaMiHO)-2-0KCO3TII [nunepasuH-1-mwia,  merwn|2-(4-
METWJINHIIEPA3HH- | -nn)aTui|aMuHo, MeTw| 2-(MopgonuH-4-mn)sTi |amuno, 1-amuaO-1,2,3,6-
TeTparuaponupuaAnH-4-una u 4-[(25)-2-aMuHONponaHowy | nunepasut- 1 -umia;

WM ero (hapMaLeBTHUECKH pHUemMIieMast Colb,

rae coenuHenune Qopmynsl (I) He mpencrasisier cobort N-(2-{2-TUMETHIaMHHOSTHII-
METUIIAMHHO } -4-MeTOKCH-5-{[4-(1-MeTHI-UHA0M-3 -1 TUPUMHUTUH-2-HJT |]aMUHO § eHNIT)-TIpOTI-
2-eHamun.

Takum 00pa3oM, B JOMOJHUTEIBHOM BOIUIOLIEHUH NMPEAJIOKEHO COSTUHEHNE (POpPMYIIbI
(I), kax moka3aHo BbILLE, TTE:

G BbIOpan u3 1H-unnon-3-una, 1-merun-1H-ungon-3-una u nupasonol 1,5-al-nupuaun-
3-una,

R’ BriGpan u3 Bomopona, Topa, XI0pa, METHIIA H [HAHO;

R’? BHIGPaH U3 METOKCH M METHIIA; I

R’ BeiGpan  m3  (3R)-3-(anmermnamuHO)mUpponuans-1-una,  (3S)-3-(aumerH-
AMHHO )TUPPONUANH-1-1na,  3-(QuMeTUIaMHHO)a3eTUAuH-1-una,  [2-(IUMeTUIaMUHO)3THII |-
(Mmetun)amuHO,  S-MeTmn-2,5-nuaszacnupo|3.4Jokr-2-mna,  (3aR,6aR)-5-meTunrekca-runpo-
nupposio|3,4-blmuppon-1(2H)-una, I-metun-1,2,3,6-rerparugponupuauH-4-una, 4-
METWINHIEPH3HUH- 1 -1na,  4-[2-(auMeTnnaMuHO)-2-0KCo3THI [nunepa3ul-1-mwia,  merwn|2-(4-
METWJINHIIEPA3HH- | -nn)3Tui|aMuHo, MeTH| 2-(MopdonuH-4-mn)sTi |amuso, 1-amunO-1,2,3,6-
TeTparuaponupuaAnH-4-una u 4-[(25)-2-aMuHONponanowy | nunepasut-1-umia;

WM ero (papMaLeBTHUECKH pHUeMieMast Colb,

rae coenuHenne Qopmynsl (I) He mpencraBisier cobort N-(2-{2-TUMEeTHIaMHHOSTHII-
METUJIAMUHO } -4-MeTOKCH-5-{[4-(1-MeTHI-UHA0M-3 -1 TUPUMHU TN H-2 -HJT ]aAMUHO } PEHNIT)-TIPOTI-

2-eHaMU/I.
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B nononHUTENBHBIX BOIJIOLIEHUSAX HW300PETEHUS MPENJIOKEHbI JTI0Oble U3 COEAMHEHUI
IIpumepoB (kak OHHM Ha3BaHBI 3/1€Ch B HKCIEPUMEHTAJIBHOM paszzene, B ux (popme cBOOOIHOrO
OCHOBAHUS).

B momonHUTENbHBIX BOIUIOIIEHHUAX HM300pETeHUs MPEJIOKEeHbI JII00bIe U3 COeNUHEHUI
ITpumepoB (kak OHM Ha3BaHBI 371eCh B HKCIIEPHMEHTAIBHOM paszene, B ux (popme CBOOOIHOTO
OCHOBAHUS1) MJTH UX (PapMaLieBTHUECKH TPUEMIIEMbIE COJIH.

Takum 00pa3oM, mpuUMeEphI JHUIIb HEKOTOPBIX M3 BBIIEYTOMSIHYTHIX BOIUIOIIEHUH aHBI
HIDKE!

B omnom Bomnmomennn mnpemioxen N-(5-{[S-xnop-4-(1H-uHnon-3-11)mupuMuInH-2-
W1|aMHHO } -2-{ (3 R)-3-IUMeTHIaMIUHOTTUP POIUANH- | -1 } -4-MeTOKCH( €HIIT ) IPOTI-2-€HAMHU].

B omnom Bomnmomennn mnpemioxen N-(5-{[S-xmop-4-(1H-uHnon-3-ni1)nupuMuinH-2-
WJI|aMUHO }-2-{ 2-TUMETHII-aMIHO3 THJI-METHUJIAMUHO } -4-METOKCU(DESHIT)IPON-2-€HAMHUT FJIA €T0
(bapmMarieBTHIECKH MTpHEeMIIeMasi COJIb.

YT TUPUMHIUH-2-1J | aMUHO } -2-{ 2- TUMETUIIAMUHOS THII-METUIIAMUHO § -4-
METOKCU(EHIIT)-TTPON-2-€HaMHJ] HJIH €r0 (papMaLeBTHUECKU TpuemMIieMast CoJlb.

B onmxom Bommomenuu npemioxken N-(5-{[S-xnop-4-(1-mMeTunnHaon-3-min)nupuMuIuH-
2-ni|aMuHO § -2-{ 2-TUMETUIAMUHOATHII-METUIIAMUHO § -4-MeTOKCH( €HUIT)-TTPOTT-2-€HAMU.

B omnom Bomtomenuu mnpenioxkeH N-(5-{[5-umano-4-(1H-uHaoa-3-m1)mupuMUINH-2-
WJ1]aMUHO } -4-MeTOKCHU-2-{ 4-MeTununepasH- 1 -1 } heHuI)porn-2-eHaMu g WU ero
(apmaLeBTHYECKH TIPHEMIIEMAst COJIb.

B onnom Bomomenuu npemnokeH N-(5-{[S-umano-4-(1H-unmon-3-un)nupuMuInH-2-
WJI|aMHHO } -4-MeTOKCH-2-{4-MeTunnunepasuH- 1 -ui } peHun)nporn-2-eHaMuz.

B opHoM BomomeHuun mpemioxkeH N-(2-{2-TMMeTUIaMHUHOI THII-METHUIIAMUHO }-4-
MeTOKCHU-5-{ [4-(1-MeTHIuHI0-3 -1 TUPUMHUIUH-2-1J1 |aMUHO } peHMIT)pon-2-eHaMH] WJIA €ro
(apManieBTHYECKH MTpHeMiIeMast COJIb.

B opmHOoM BomomeHun npemioxkeH N-(2-{2-TUMeTUIaMUHO3 THJI-METHUIIAMUHO }-4-
MeTOKCH-5-{ [4-(1-MeTnnuHI0-3 -1 TUPUMHIIUH-2-1J1 |aMUHO § PeHMIT) IPOTT-2-eHaMH .

B omHom Bomomenun npemioxer N-(5-{[S-uuano-4-(1-MeTuInHI0-3 -11 ) TUPUMUTHH-
2-nui|aMuHO } -2-{ 2-TUMETHIIAMUHOA THII-METHIIAMUHO } -4-MeTOKCU( EHIL)IPOTI-2-eHaMU, UK
ero (papMaLeBTHUECKH IPUEMIIEMAst COJTb.

B ognom Bomomenun npemioxer N-(5-{[5S-uuano-4-(1-MeTuiInHI0-3 -11 ) THPUMUTHH-

2-ni|aMHHO § -2-{ 2-TUMETUIIAMUHOA THII-METUIIAMUHO § -4-MeTOKCHU() €HIIT)IPOTI-2-€HAMHU].
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B omgHom Bomiomennn mnpemioken N-{5-[(5-umano-4-nupasono[ 1,5-a|mupununs-3-
WIMTUPUMHUIUH-2-WJT)aMHUHO |-2-[ 2- TMMEeTUIIAMUHOS TUII-METHIIAMUHO | -4-MeTOKCU(EHHIIT § TPOT-2-
€HaMUJ UK ero papMalieBTUIECKH ITpUeMIIeMasi COJIb.

B opnom Bomnomenun npemnoxkeH N-{5-[(5-umano-4-nupaszono[1,5-alnupuaun-3-
WINUPUMUANH-2-UJT)aMHHO |-2-[ 2- ANMETHIIAMUHOS THII-METHIIAMUHO |-4-MeToKcreHw } mpor-2-
€HaMUJ.

B omgHom Bomiomenun mnpemioken N-{5-[(5-umano-4-mupazono[ 1,5-a]mupunus-3-
WIMTUPUMHUIUH-2-WJT)aMHHO |-2-[ 3-nuMeTHiIaMiHOa3e TUANH- | -1t ]-4-MeTOKCH(eHN § Ipor-2-
€HaMUJ WK ero papMalieBTUIECKH MTPHEeMIIEMasi COJIb.

B omgHom Bomiomenun mnpemiokern N-{5-[(5-umano-4-mupazono[ 1,5-a|mupunun-3-
WIMTUPUMHUIUH-2-WJT)aMHHO |-2-[ 3-TuMeTHIIaMHHOA3e TUANH- | -1i1]-4-MeTOKCH(EeHN § IpOoTT-2-
€HaMUT.

B opmHOoM BoOmomeHun npemioxkeH N-(2-{2-TUMeTUIAMHUHOITHII-METHUIIAMUHO }-4-
MeTokcu-5-{[4-(4,5,6,7-rerparunponupazono| 1,5-a|nmupunuH-3-uin)mupuMuHH-2-
WJI|aMHHO } PE€HIIT)ITPOTI-2-€HAMU.

B opmHOoM BoOmomeHun mpemioxkeH N-(2-{2-IUMeTUIAMUHO3 THJI-METHUIIAMUHO }-4-
meTokcu-5-{[4-(4,5,6,7-rerparunponupazono| 1,5-a|mupunus-3-uin)mupuMuanH-2-
WJI|aMMHO } PE€HII)ITPOTI-2-€HaMU WM €ro (papMareBTUIECKH TpUeMJIeMas COJb.

B opHoMm Bomomenun mnpepnoxeH N-{2-[2-AMMeTHUIAMHUHOITHI-METUIAMUHO]-4-
MeTOKCcH-5-[(4-upazono[ 1,5-a|nupuaus-3 -MImupUMAAUH-2-1JT)aMHHO |(p€HUIT } TPOT-2-€HAMU.

B omHoM BomnomeHun mnpemioxkeH N-{2-[2-auMMeTHIaAMHUHO3THUII-METHUIAMHHO |-4-
MeTOKCH-5-[(4-ntupazono| 1,5-a|nupuans-3-uanupuMuInH-2-11)aMUHO |G eHIIT } IpOT-2-eHaMK
WM ero (papMaLeBTHYECKH TpUeMIIeMast COJIb.

B oaHoMm Bomomennn npemnoskeH N-(2-[2-auMeTHiaMUHOI THII-METHIIaMUHO |-5-{ [4-
(1H-uHR07-3-11) MUPUMHUTUH-2 -1 |]aMUHO } -4-MeTOKCH(EHMIT ) TPOT-2-EHAMH .

B opHom Bomiomennn npemnoskeH N-(2-[2-auMeTHiaMUHOS THII-METHIIaMUHO |-5-{ [4-
(1H-nHRO7-3-1J1) MUPUMHUIHH-2 - 1T |aMHHO } -4-MeTOKCH(EHNUIT)TPOT-2-eHAMH T 10051 ero
(bapmMarieBTHIECKH ITpHEMIIEMast COJIb.

B  omHom  BommomeHuun — mpemioxkeH  N-(4-metokcu-5-{[4-(1-meTunuHION-3-
WJT)[TAPUMHIAH-2-WJT | aMUHO §-2-[ MeTHJI-(2-MeTUIAMIHOS THUT )JaMUHO | (D €HWIT ) [TPOTI-2 -€HAMUT
WM ero (papMaLeBTHUECKH TpUeMIIeMast COJlb.

B  omnom  Bommomenun = mpemioxern  N-(4-merokcu-5-{[4-(1-meTmnnHION-3-

W) TUPUMU I H-2-UJ1 | aMUHO } -2-[ MeTUII-(2-MeTUIIaMUHO3 THIT )aMUHO | peHmn ) mpon-2-eHamMu 1.
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Coenunenust popmyiibl (I) MOTyT OBITH MOJNYYEHBI yTEM B3aMMOACHCTBUS COSIHHEHUS

dopmynsr (11):

NH,
R R
NN
| /)\
NN
R2

an
w ero conu (roe G, Rl, R’ u R’ sBisrores TaKHMH, KaK OTMPEeIeNIeHO B TAHHOM OIUCAHUH), C
AKTUBUPOBAHHBIM TPOU3BOAHBIM AKPHJIOBOH KHCIIOTHI (HAampUMeEp, AKPUJIOMIIXJIOPHIOM HIIH
COOTBETCTBYIOILIIMM aKTHBHPOBAHHBIM CIIOKHBIM 3pHUpoM), B pacTBoputene, TakoM kak CH,Cl,,
terparuapodypan, N N-gumerunpopmamun win N N-mumerwnaneramun. Takum oOpaszom,
npomexxyTouHble coenuHeHus: popmyinel (II) oOpa3yroT HOMONHUTENbHBIN ACHEKT HACTOSINETro
M300peTeHMNsI.

Takum 0Opa3oM, B JOMOJHUTENBHOM acIekTe M300peTeHHs] NMPEAJIOKEHO COETUHEHNE
dopmysl (II) (kak mokazaHo BbIIIE), THE:

G BbiOpaH u3 1H-unnon-3-wna, 1-metun-1H-unnon-3-una u nupaszono| 1,5-a]-nmupuaun-
3-una,

R’ BHIGpaH 13 BOXOPOZA, XJIOPA, METHIIA U LIHAHO,

R’ npezcTaBiser coboi METOKCH; i

R’ BeiGpan  m3  (3R)-3-(anmmermnamuHO)IUpponuanH-1-una,  (3S)-3-(aumerH-
AMHHO )ITUPPONUANH-1-1na,  3-(QUMeTUIaMHHO)a3eTUANH-1-una,  [2-(IuMeTUIaMUHO)3THII |-
(MeTmIT)aMHHO, 5-metun-2,5-nuazacnupo| 3.4 |okr-2-una, (3aR,6aR)-5-meTunrekca-
ruaponuppoo|3,4-bmuppon-1(2H)-una, I-metun-1,2,3,6-rerparugponupuaus-4-una,  4-
METWINHIEPU3NH-1-1mna,  4-[2-(AuMeTHninaMiHO)-2-0KCOdTII [nunepa3uH-1-mwia,  merwn|2-(4-
METWJINHIIEPA3HH- | -Wn)3Tui|aMuHo, MeTH| 2-(Mopd onuH-4-mn)sTi |amuno, 1-amusO-1,2,3,6-
TeTParuApoONUpUANH-4-1na u 4-[(25)-2-(mpem-OyTOKCUKaPOOHMIT)AMUHO-
IIPONaHOU |IunepasuH- 1-una;

WU €TO COJIb.

B oxgHoMm Bomomenun npemioxkeno coenuHenue ¢opmyiiel (II) (kak mokasaHo BhIIIE),
rae:

G BbiOpan u3 4,5,6,7-rerparunponupasonol1,5-alnupuann-3-una, 1H-uanon-3-una, 1-

MeTui- 1 H-unnon-3-una u nupaszono[ 1,5-a|nupuann-3-una;
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R' BEIGpaH U3 BOZOPOZA, XJIOPA, METHIIA H LHAHO;

R’? npencrassier co60it METOKCH; i

R’ BeiGpan  m3  (3R)-3-(aumerunamuso)mupponuans-1-uma,  (3S)-3-(aumeTH-
AMUHO)IUPPOIHMANH-1-1na,  3-(IuMeTunaMHuHO)azeTHuanH-1-mna,  [2-(IuMeTHIaMHHO)3THII |-
(MeTuIT)aMHHO, 5-metun-2,5-nuazacnupo| 3.4 |okr-2-una, (3aR,6aR)-5-meTunrekca-
ruaponuppoo|3,4-bmuppon-1(2H)-una, I-merun-1,2,3,6-rerparugponupuaus-4-una,  4-
METWINHIEPU3HH-1-una,  4-[2-(auMeTHnnaMiHO)-2-0KCOdTHI [nunepasus-1-mna,  metwi|2-(4-
METUWJIHIIEPA3HH- | -Wn)aTui|aMuHo, MeT| 2-(MopgonuH-4-mn )3T |amuno, 1-amunO-1,2,3,6-
TeTParuApONUpUANH-4-1a u 4-[(25)-2-(mpem-OyTOKCUKAPOOHIIT)AMUHO-
IIPOTNaHOU |unepasuH- 1-uma;

WU €70 COJIb.

B nmomonHUTENbHOM BOIIIOMEHWH TpemioxkeHo coenuHeHue ¢opmynsr (II) (kak
MOKA3aHO BBIIIIE), TE:

G BoiOpan u3 4,5,6,7-rerparunponupasono[1,5-a|lnupuann-3-una, 1H-uanon-3-una, 1-
MeTui- 1 H-unnon-3-una u nupaszono[ 1,5-a|nupuann-3-una;

R' BEIGpaH U3 BOZOPOZA, XJIOPa, METHIIA H LHAHO;

R’ npencrasisier co60it METOKCH; i

R’ BeiGpan  m3  (3R)-3-(aumerunamuso)mupponuans-1-uma,  (3S)-3-(aumeTH-
aAMMHO)[TUPPONUANH-1-una,  3-(QuMeTuIaMMHO)a3eTUAUH-1-una,  [2-(IUMeTHUIaMUHO)ITUII]-

(MeTun)amMuHO, [2-(METHIAMUHO)3THI](METHIT)aMUHO, S-MeTH-2,5-auazacnupol3.4]okr-2-una,

(3aR,6aR)-5-metunrexca-ruapo-nuppoino| 3,4-bnuppon-1(2H)-nna, 1-merun-1,2,3,6-
TETParuApoOnupUINH-4-1a, 4-meTunnunepusuH-1-una, 4-[2-(mUMeTUIaAMUHO)-2-
OKCOSTHJI |TUTIepa3uH- 1 -mna, MeT| 2-(4-MeTununepasuH- 1 -uin)3 T |aMIHO, MeTu[2-

(MmopdonuH-4-un)stunamubo,  1-ammuo-1,2,3,6-terparunponupuann-4-una  u - 4-[(25)-2-
AMUHOITPOMAaHOW |iuIepa3uH-1-una,

WIH €ro COJTb.

B nomonHUTENBHBIX ~ BOIUIOIIEHUSX  WM300pETEHUs  MPEMIOKEeHO Jrodoe 3
ITpoMekyTOUHBIX COeNUHEHHUl (Kak OHM Ha3BaHbI 37€Ch B AKCIIEPUMEHTAIIbHOM paszelie, B UX
¢dbopme cBOOOTHOTO OCHOBAHMS).

B #omosHUTENBHBIX — BOIUIOIIEHUSIX  W300pETEHUs  MPEMIOKEeHO Jrodoe 3
ITpoMeXyTOUHBIX COeUHEHUI (KaK OHM HAa3BaHbI 3/1€Ch B SKCIIEPUMEHTAJIBHOM pa3zesie, B X

¢dopme cBOOOIHOTO OCHOBAHMS) MK UX (papMalleBTUIECKH TPUEMIIEMBIX COJIEH.
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Takum 00pa3oM, mpuUMephI JHUIIb HEKOTOPBIX U3 BBIMIEYTIOMSIHYTBIX BOIUIOINEHUI aHBI
HIDKE:!

B onnom Bormnomenuu npennoxxeHo Illpomexkyrounoe coenunenue 100 unu ero cosb.

Takum 0Opa3OM, B JAHHOM CIydae MPemIokeH N’ -(2-IiMeTHIaMUHOSTII)-5-MeTOKCH-
N -merun-N’ -[4-(1-MeTUAMHO-3 -1 )TUpUMUANH-2- 1T |0eH301-1,2,4-TprHaMUuH HITH ero COJIb.

B onHOM BomOLieHNN NpEeAOKeEH N -(2-I[I/IMeTI/IJ'IaMI/IHO3TI/IJI)-5-MGTOKCI/I-NJ -meTun-N'-
[4-(1-meTunMHON-3-1i)TUpUMUANH-2-11|0eH30i-1,2,4-TpraMuH.

B onHoMm Bomomenuu npennoxeHo Ilpomekyrounoe coenunenue 168 vnu ero couns.

Takum 06pasoM, B NAHHOM ciydae mpemioxeH N'-(2-mumernnamuaosTin)-N'-[4-(1H-
I/IHI[O.]'I-3-I/IJ'I)I'II/IpI/IMI/IHI/IH-Z-I/IJ'I]-5-MeTOKCI/I-Nl-MeTI/IJ'I6eH30J'I-l,2,4-TpI/IaMI/IH UJIU €0 COJIb.

B OXHOM BOIIOMEHHH mpemIoKeH N'-(2-mumernnamurostin)-N'-[4-(1H-namon-3-
W) TUPUMHIUH-2-UJ1 | -5-MeTOKCH-N _merunGenson-1 ,2,4-TpramuH.

AwmmnnocoennaeHust ¢opmyasl (II) moryr ObITh MONYyYEHBI MyTEM BOCCTAHOBJICHUS
COOTBETCTBYIOIINX HUTpocoenuHennil. Korna G mpencrasnsier coboit MHAOM-3-1JI, TOTAa aTOM
a30Ta MHIOJBHON TPYIIBI MOXET OBITh 3aINUINEH MOAXONAIIEeH 3alUTHONW IPYIION A a30Ta,
HanpuMmep (peHnsCcynbhOHUIBPHON 3amUTHON rpynmoil. IlpuMeps! 3alUTHBIX TPYII, BKIIFOYAS
3alUTHbIE TPYIIIBI, MOJXOASIINE IS 3aLIUThI aTOMOB a30Ta (& Tak)Ke CpeAcTBa 00pa3oBaHUs U
BO3MOXHOro CHATUA 3amuthbl), cM. B T.W. Greene and P.G.M. Wuts, “Protective Groups in
Organic Synthesis”, Second Edition, John Wiley & Sons, New York, 1991.

OTH [ONOJNHUTEIbHBIE MPOMEXKYTOYHbIE COEJUHEHUS OOpas3yloT ele OAMH aCIeKT
n300peTeHus.

Takum 00pa3oMm, B JOMOJHUTENBHOM acrekTe U300peTeHHs] MPEAJIOKEHO COCTUHEHUE

¢dopmysr (I1I):

(1D,
rae:
G BoiOpan u3 1H-unnon-3-mna, 1-merun-1H-unpon-3-una u 1-(N-3amurtHas rpymnmna)-
UHAOJ-3-una u nupaszono[ 1,5-a|nupuaun-3-una,

1
R’ BeIOpaH 13 BOAOpOa, XJI0pa, METUIIA U LIHAHO;
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R’ npencrasisier co60it METOKCH; i

R’ Boibpan um3 (3R)-3-(muMermnamuHO)mupposuanH-1-una, (3S5)-3-(auMernaamuHo)-
MUPPOIUANH-1-1a, 3-(nuMmeTunamMuHoO)a3eTuANH-1-1a, [2-(muMeTHIIaMUHO )3 THII |-
(MeTuIT)aMHHO, 5-metun-2,5-nuazacnupo[3.4]okr-2-una, (3aR,6aR)-5-meTunrekca-
ruaponuppoino|3,4-bmuppon-1(2H)-nna, I-metun-1,2,3,6-rerparugponupuaun-4-una,  4-
METUINHIEPU3NH-1-una,  4-[2-(AuMeTHNIaMIHO)-2-0KCOATHI [nunepasun-1-una,  metwi|2-(4-
METUJIHIIEPA3HH- | -Wn)3TuiI|aMuHO, MeTH|[2-(Mop¢onuH-4-mn)sTi |amuno, 1-amunO-1,2,3,6-
TeTParuApONUpUANH-4-11a u 4-[(25)-2-(mpem-OyTOoKCUKapOOHMIT)AMUHO-
IIPOTAaHOU |unepasuH- 1-una;

WU €T0 COJIb.

B opHOM BOMJIOLIEHWM JAHHOTO AacleKTa M300peTeHHs TPENJIOKEHO COEAMHEHUE
¢dopmysl (I1I), kak MOKa3aHO BBILIE, TTE:

G BoiOpan u3 4,5,6,7-rerparuaponupasono[1,5-a|lnupuann-3-una, 1H-uanon-3-una, 1-

metui-1 H-unnon-3-una u 1-(N-3amuTHas rpynmna)-uHaon-3-uia u nupasono| 1,5-a]mupuann-3-

nia,

R' BEIGpaH U3 BOZOPOZA, XJIOPa, METHIIA H LHAHO;

R’ npencrasisier co60it METOKCH; i

R’ Boibpan m3 (3R)-3-(muMermaamuHO)mupposuanH-1-mna, (3S5)-3-(auMernaamuHo)-
MUPPONUIUH-1-1a; 3-(nuMeTHIaMUHO Ja3eTUANH- 1 -1a, [2-(muMeTHIIaMUHO )3 THII |-
(MeTwuI1)aMHHO, 5-metun-2,5-nuazacnupo| 3.4 |okr-2-una, (3aR,6aR)-5-meTunrekca-

ruaponuppoino|3,4-bmuppon-1(2H)-nna, 1-merun-1,2,3,6-rerparugponupuaud-4-uma,  4-
METWINHIEPU3NH-1-una,  4-[2-(auMeTHnnaMiHO)-2-0KCOdTHI [nunepasun-1-una,  metwn|2-(4-
METUJINHIIEPA3HH- | -Wn)3TuiI|aMuHo, MeTH| 2-(Mop¢onuH-4-mn)sTi |amubo, 1-amuHO-1,2,3,6-
TeTParuApONUpPUANH-4-11a u 4-[(25)-2-(mpem-0yToKcuKapOOHUIT )aMUHO-
IIPOMaHOU |unepasuH- 1-uma;

WA €T0 COJIb.

B nononHWTENBHOM BOIUIOLIEHWM JAHHOTO acleKkTa W300peTeHUs MpeIoKeHO
coenunenue ¢popmyiel (1), kak MoOKa3aHo BbIIIE, TAE:

G BoiOpan u3 4,5,6,7-rerparunponupasono| 1,5-a|lnupuann-3-una, 1H-uanon-3-una, 1-
metui-1H-unnon-3-una u 1-(N-3amuTHas rpynmna)-uHaoi-3-uia u nupasosno| 1,5-a]mupuann-3-
una,

R’ BhIGpaH 13 BOIOPOZIA, XJIOPA, METHIIA U LIUAHO;

2 .
R” npexacrapnsier cob0i METOKCH, U



18

R’ BeiGpan  m3  (3R)-3-(aumerunamuso)mupponuans-1-uma,  (3S)-3-(aumeTHn-
aAMMHO)ITUPPONUANH-1-una,  3-(DUMeTUIaMMHO)a3eTUANH-1-una,  [2-(IuMeTUIaMUHO)3TUII]-

(MeTmn)amMuHO, [2-(METHIAMUHO)3THII](METHI)aMUHO, S-MeTui-2,5-auazacnupol3.4]okr-2-una,

(3aR,6aR)-5-metunrexca-ruapo-nuppoino| 3,4-bnuppon-1(2H)-nna, 1-merun-1,2,3,6-
TETPAruApONUPUANH-4-1I1a, 4-meTunnunepusuH-1-una, 4-[2-(numMeTUIaMHUHO)-2-
OKCOOSTHJI |TUTIepa3uH- 1 -una, MeT| 2-(4-MeTununepasuH- 1 -1in)3 T |aMiHO, MeTu[2-

(MmopdonuH-4-un)stunamubo,  1-ammuo-1,2,3,6-terparunponupuanna-4-una  u - 4-[(25)-2-
aMHUHOIIPOTIaHOW |TUIepa3uH-1-una,

WU €rO COJIb.

OnuH w3 mpumepoB “N-3amuTHOW Tpynmsl’ B panukaie “1-(N-3amuTHas rpymnmna)-
WHNOJI-3-1T TPEACTABIISIET CO00M HeHMIICYIb(OHIIBHYIO TPYIIITY.

B onHom Bomnomenuu npennoxxeHo Illpomexkyrounoe coenunenue 101 nnu ero couns.

Takum 0Opa3oM, B JaHHOM cliydae mpemjioxkeH N'-(2-IuMeTHIaMHUHOITHII)-2-METOKCH-
N’-metun-N-[4-(1-MeTUunuHAO0N-3-Ui) TUPUMUANH-2 -1 |-5-HUTpOoOeH301-1 ,4-TMaMUH UM €To
COJIb.

B onmHoM Bomomenun npemnokeH N'-(2-IUMeTUIaMUHOITHI)-2-MeTOKCH-N -MeTHII-N-
[4-(1-meTunuHON-3 -1 TUPUMUANH-2-11|-5-HUTpoOeH30:7-1,4-nuamuH.

B ognom Bormunomenuu npennoxxeno Illpomexkyrounoe coenunenue 169 nunu ero cosnb.

Takum oOpasom, B maHHOM ciy4ae mnpemioxeH N'-(2-mumermnamunodTHI)-N-[4-(1H-
WHIOJI-3 -WJ1) TUPUMHUIUH-2- 11 |-2-MeTOKCH-N -MeTHII-5-HUTpoOeH30:- 1,4-AUaMHH HITH €ro COJIb.

B omHOM Bommomenun mnpemiokeH N'-(2-pumernnamuHodTHN)-N-[4-(1H-nnpnon-3-
W) TUPUMUIUH-2-UJ1 | -2-MeTOKCU-N -MeTUI-5-HuTpoOeH301- 1 ,4-1rnaMuH.

B onnom Bomuomenuu npennokeHo Ilpomekyrounoe coenunenue 175 unu ero counb.

TakuM 00pasoM, B JAaHHOM ClIydae MPemioxkeH N'-(2-IHMeTHIaMHUHOSTHII)-2-METOKCH-
N -MeTI/IJI-NI-[4-(1-MeTI/UII/IH):[on-3-I/IJI)HI/IpI/IMI/I):[I/IH-Z-I/IJI]-S-HI/ITpo-6eH30J1-l,4-)11/IaMI/IH WIA €ro
COJIb.

B onHOM BOmIOLIEHNH NPEANIOKEH N -(2-IMMeTUITAMUHOS T )-2-METOKCH- -metun-N'-
[4-(1-meTunMHON-3 1) TUPUMUANH-2-11|-5-HATpO-0eH3011- 1 ,4-1naMuH.

Hekortopeie coemunenust ¢opmynsl (III) umeror rpynmy R’, MIPUCOENUHEHHYIO K
¢denmnbHOMY KOJbIy (hopmysnsl (III) uepes aTtom asora Tpymbl R’ Dtu coemuneHus MOTYT
ObITH TONy4eHBI IyTeM B3aUMOIEHCTBHA COOTBETCTBYIOLIETO AaMHWHA C MOIXOISIIUM
¢dTopcoenunenneM. Takue NPOMEKYTOUHBIE COEOUHEHHS OOpPa3ylOT e€lle OIUH acCHeKT

N300peTeHHsI.
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Takum 0Opa3oM, B JONOJHUTENBHOM acIieKTe HU300peTeHHs] NMPEAJIOKEHO COETUHEHNE

dopmysl (IV):

NO,
R F
NN
| /)\
NN
R2

av),

rae:

G BoiOpan u3 1 H-unnon-3-una, 1-metun-1H-unnon-3-una u nupaszono| 1,5-a]nupuann-3-
nia;

R' BEIGpaH 13 BOZOPOZA, XJIOPa, METHIIA H [HAHO; U

R’ npexcrasisier cOGOi METOKCH;

WU €rO COJIb.

B opHOM BOmIOLIEHWH JAHHOTO AacrleKkTa H300peTeHHs TPENIOKEHO COEAMHEHUE
dopmysl (IV), kak Moka3zaHo BbILIE, IAIE:

G BwiOpan wu3 4,5,6,7-rerparugponupaszono| 1,5-a|nupunun-3-una, 1H-unpon-3-una,
I-metun-1H-unnon-3-una u nupasonol 1,5-a|nupuann-3-una,

R’ BHIGpaH 13 BOXOPONA, XJIOPA, METHIIA U LIUAHO; 1

R’ npencraisier coG0it METOKCH;

WU €rO COJIb.

B onHoM Bomutomenuu npeioxeHo IlpomexyrouHoe coequHenue 68 1 ero comb.

Takum oOpa3om, B JaHHOM city4ae npemioxker N-(4-pTop-2-meTokcu-S-autpod e )-4-
(1H-uHRO7-3-1T)MUPUMHUIUH-2-aMUH WIH €T0 COJIb.

B oxnrOM Bommomenuu npeanoxked N-(4-¢prop-2-merokcu-5S-autpodennn)-4-(1 H-uanon-
3-W)MIUPUMHIUH-2-aMUH.

B onnom Bomowmenun npeaioxkeHo Ipome:xkyrounoe coeannenue 129 wim ero coe.

Takum oOpa3om, B JaHHOM city4ae npemioxker N-(4-pTop-2-meTokcu-S-autpod e )-4-
(1-mMeTnnuHAON-3-WT) TUPUMUANH-2-aMHH WIH €70 COJIb.

B omHom Bommomenuu mpemyiokeH N-(4-¢prop-2-meTokcu-5-aurpodenin)-4-(1-
METUIIMHIOI-3-1J)[TUPUMHUANH-2-aMHH.

B ognom Bomuomenuu npennoxxeno Illpomekyrounoe coenunenue 176 unu ero counb.
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Takum oOpa3om, B JaHHOM ciy4ae npemioxkeH N-(4-pTop-2-MeTokcU-5-HUTPO-PEeH)-
4-(1-MeTUIMHAON-3-1iI)-NTUPUMHINH-2-aMUH WU €r0 COJIb.

B opmHom Bomnomenun npemnoxkeH N-(4-¢rop-2-merokcu-5S-uutpo-¢pennn)-4-(1-
METUIIMHOI-3 -1 )-TUPUMHIUH-2-aMUH.

Hexoropsle coemnunenus ¢opmyast (III) umeror rpymmy R, NPUCOECIUHEHHYIO K
benmnbHOMY KoJibily (opmysbl (III) depe3 aTom azora rpyIimbl R’ Dtu coemuuenus MOTYT
OBITH MOJIy4eHBI MyTEM B3aUMOIEHCTBUS COOTBETCTBYIOLIETO OOPOPTaHUYECKOTO COENUHEHHSI
(Hampumep OOpPaTHOTO CIOKHO3(UPHOIO COETUHEHHS) C MOAXOASIIUM APUIOPOMUIHBIM WU
APWIXJIOPUAHBIM  coenuHeHneM. Hampumep, OopopraHu4eckoe  COeIMHEHHE  MOXKET
MPENCTABISATh coboii (4,4,5,5-rerpamerni-1,3,2-muokcaboponan-2-mn)-R°. Takue
MPOMEXXYTOUYHBIE COSTUHEHHS 00Pa3yIOT eIe ONH aCIeKT H300PEeTEeHUsI.

Takum 00pa3oM, B JOMOJHUTENBHOM acIekTe H300pEeTEeHHs] MPEMJIOKEHO COCTUHEHNE

dbopmyel (V):
NO,
R\ X
B
N/)\ N
H
R2
V).
rae:

X mpencrasiisier co00it OpoM HITH XJI0D;

G BwiOpan wu3 4,5,6,7-rerparugponupaszono| 1,5-a|nupunun-3-una, 1H-unnon-3-una,
I-metrun-1H-uanon-3-una u nupasonol 1,5-a|mupuann-3-una;

R' BEIGpaH 13 BOZOPOZA, XJIOPa, METHIIA H [HAHO; U

R’ npexcrasisier cOGOM METOKCH;

WU €70 COJIb.

B onHoM Bomomenuu coequnenus popmydist (V) X mpencrasisier codoit Opom.

B onpHoM Bomutomenuu coenuHenus popmydst (V) X mpencrasisier codoit XJop.

B onnom Bomowmenun npeanoxkeHo Ilpome:kyrounoe coennnenue 145,

Takum oOpa3om, B TaHHOM citydae npeniioskeH N-(4-6pom-2-meTokcu-S-HuTpod e )-4-
(1-meTnnuHAON-3-WT) TUPUMUANH-2-aMHUH WIH €T0 COJIb.

B omHom Bomnomenun npemioxkern N-(4-Opom-2-metokcu-5-aurpodenmn)-4-(1-

METHJIMHAOJ-3 - W) TUPUMUUH-2-aMUH.
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[IpennoyrurenbHO, COENUHEHHS IO HACTOSIIEMY H300PETEHHIO MOTYT OBITh MOJYYEHBI
nyreM B3aumMopeicTBusi coepuHeHus Qopmynbl  (II) ¢ 3-xyopnpomaHOMIKIOPHIOM B
NPUCYTCTBUM OCHOBaHMs (Hampumep KapOOHAaTa IIEJOYHOrO MeTajia, Hampumep KapOoHaTa
Kaiusl) B TOOXOASAIIEM pacTBOPHUTENE, HampuMep aneroHe. Takum o0pa3oM MONy4aroT
npomexxyTouHoe coenurenue ¢popmyisl (VI), koTopoe MOxeT ObITh BbIIEJICHO B BUAE TBEPIOTO
BenlecTsa (B hopMe ero CBOOOAHOTO OCHOBAHHS MJIM B BHJE COJIM), HJIM OHO MOJKET OCTaBAThCSI
B pacTBope, M 00pabaThIBAIOT OCHOBAHWEM (HAMpPUMEpP TUAPOKCHIOM MIEJOYHOrO MeTajuia,
Hanpumep NaOH) st npespaineHus: coenunenuss ¢opmysbl (VI) B cOOTBETCTByHOIIEE
coequnenue Gopmyisl (I). Takum obpasom, coequnenust Gopmysl (VI) U ero cou siBIsIFOTCS
MOJIE3HBIMH XUMHUYECKUMH TPOMEKYTOYHBIMH COEIMHEHUSIMHU TPH OOpa30BaHUM COETUHEHUI
dopmynbr (I). Takum o00Opa3oM, B IOMOJHUTENHLHOM acleKTe H300peTEeHHs] MPENIOKEHO
coequnenue Gopmysl (VI):

c

HN 0
R: R
NN
/)\
N N
H
R2

(VD

WJIH €T0 coJib, rae G, Rl, R? u R’ sBsorest TaKUMH, KaK ONPENENICHO 34€ECh.

B omgnoM BomomeHuu npemioskeHo coenuHerune ¢opmydbl (VI), kak moka3aHO BBILIE,
WU €rO COJIb, TAE:

G BoiOpan u3 4,5,6,7-rerparuaponupasono| 1,5-a|nupunun-3-una, 1H-unnon-3-una,
I-merun-1H-uanon-3-una u nupasono| 1,5-a|nupunun-3-una;

R' BeIGpan 13 Bomopona, Gropa, XI0pa, METHIIA ¥ [HAHO;

R’ BEIGpaH 13 METOKCH U METHIIA; I

R’  BeiGpan  m3  (3R)-3-(aumermnamuso)mupponuans-1-uma,  (3S)-3-(aumeri-
aAMHHO)ITUPPONUANH-1-1nma,  3-(QUMeTUIaMHMHO)a3eTUANH-1-mna,  [2-(IuMeTHIaMHUHO)3THII |-
(MeTmm)amMuHO, [2-(METHIAMUHO)3THII|(METHI)aMUHO, S-MeTHi-2,5-auazacnupol3.4]okr-2-una,
(3aR,6aR)-5-merunrekca-rugpo-nmuppoino| 3,4-b jnuppon-1(2H)-nna, 1-meTun-1,2,3,6-
TETParuaApONupUIANH-4-1a, 4-meTunnunepusuH-1-una, 4-[2-(muMeTUIaMUHO)-2-

OKCOSTHJI |TUTepa3uH- 1 -una, MeT| 2-(4-MeTununepasuH- 1 -1n)3 T |aMuHo, MeTU[2-
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(Mopdonun-4-mn)atii|amuao,  1-amuHO-1,2.3,6-Terparunporupunun-4-una  u - 4-[(25)-2-
AMUHOIPOTIaHOWJI |TUnepa3uH- 1 -una.

B pomnonHuTensHOM BOIUIOIIEHWMH mpemyioxkeHo coeanHenue ¢opmynel (VI), kak
MIOKA3aHO BBILIE, UITH €r0 COJb, TTE:

G BbiOpan u3 1H-unpon-3-una, 1-merun-1H-unnon-3-nna u nupaszono[ 1,5-a]-nupunun-
3-una;

R' BEIGpan 13 Bomopona, Gropa, XI0pa, METHIIA ¥ [HAHO;

R? BEIGpaH 13 METOKCH H METHIIA; U

R’ BeiGpan  m3  (3R)-3-(aumermnamuHO)mupponuans-1-uma,  (3S)-3-(aumerH-
aAMHHO)ITUPPONUANH-1-1na,  3-(QuMeTUIaMHHO)a3eTUANH-1-mna,  [2-(IuMeTUIaMUHO)3THII |-
(metun)amuHo,  S-MeTmin-2,5-nuaszacnupo|3.4Jokr-2-mna,  (3aR,6aR)-5-merunrexca-runpo-
nupposo|3,4-bmuppon-1(2H)-una, I-metun-1,2,3,6-rerparugponupuauH-4-una, 4-
METUINHIEPU3NH-1-1mna,  4-[2-(auMeTnnaMuHo)-2-0KCo3THI [nunepa3us-1-mwia,  merwn|2-(4-
METUJINHIIEPA3HH- | -Wn)3Tui|aMuHo, MeTH|[2-(MopdonuH-4-mn)sTi |amuso, 1-amuHO-1,2,3,6-
TeTparuaAponupuanH-4-mna u 4-[(25)-2-aMuHONIpOmaHoW |TuTnepa3un- 1 -uia.

B nononHurensHOM BOIuouieHuu npennoxkeHo Ipomexyrounoe coeannenne 174 wnu
€ro coJb.

Takum oOpa3zoMm, B AaHHOM cllydae NpeasiokeH 3-XJop-N-[2-[2-nuMeTuIaMHuHOSTHII-
(meTun)amuHo|-4-MeTokcu-5-[[4-(1-MeTUAMHAO0N-3 - 1) TUPUMUANH-2- 1T |aMUHO | peHun |-
NPOMAaHaAMUJI WU €r0 COJIb.

B ogHOM BomomeHuu npeniioxkeH 3-xjaop-N-[2-[2-qumMeTHinaMuHO3 TUII-( METHIT)aMUHO |-
4-metokcu-5-[[4-(1-MeTUIMHIO-3 -1 )TUPUMUAHH-2 - 1T |aMHHO | peHu |-nporaHaMu .

JIpyrue mpoMeKyTOUYHBbIE COSNUHEHHs TOJIe3Hbl B TIOJYYEHUH HEKOTOPBIX COEIMHEHHH
dopmyner  (I). Takum oOpa3om, Hampumep, B OJHOM  BOIUIOUIEHHH MPENJIOKEHO
IIpomexyTounoe coeanHenue 170 umu ero coab. B JONONHUTENBHOM  BOILIOLIEHUM
npemioxkeHo IlpomexyTouHoe coeaunenue 171 unu ero cojb. B eme onHOM BOIUIOUIEHUH
npeaioxkeHo IlpomeskyTouHoe coeamHenue 172 uiam ero coab. B omHOoM BomomeHuu
npennoxeHo Ilpomesxkyrounoe coenunenue 144 unu ero couns.

CornacHO IOMOJHUTENBPHOMY acCIeKTy HM300peTeHHs NpensiokeHa (apMaleBTHIeCKas
KOMITO3ULMSL, copepikammast coenraenne ¢popmydsl (I) mm ero gapmaneBTHIeCKH IPUEMIIEMYIO
COJIb, KaK OIPENENIEHO BbIIE, BMeCTe C (papMaleBTUYECKU NMPHUEMJIEMBIM pa30aBUTENEM WIIH
HOCHUTEJIEM.

Kommosuinu 1mo u300peTeHnto MOryT OBbITh MPEACTaBIIeHbl B (hopMe, TMOIXOISAIISH st
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NEepOpaNbHOrO TMPHUMEHEHHs (Hampumep, B BHIE TaOJETOK, JIETELIeK, TBEPIAbIX MM MSTKUX
KaICyJl, BOJHBIX WJIM MACJSHBIX CYCIEH3WH, 3MyJbCUI, IUCHEPTUPEMYyBbIX MOPOILIKOB WU
IPaHyJ, CUPONOB WJIHU 3JIMKCHUPOB), ISl MECTHOTO NPUMEHEHHUs (Hampumep, B BHIE KPEMOB,
Masel, rened WM BOJHBIX WJIM MAClSHBIX PAacTBOPOB MM CYCIIEH3WI), JUJIsl BBEAEHHs IyTEM
UHrajsauuy (Hampumep, B BHAE€ TOHKOM3MENBYEHHOTO MOPOLIKA MU KHJIKOTrO a’po30iisl), AJs
BBeIeHUs] yTeM MHCY(dusanuu (HarnmpuMep, B BUAE TOHKOM3MEIbYEHHOTO MOPOINKA) MK JJIst
MAPEHTEPATLHOTO BBEACHHUS (HANPUMEp, B BHE CTEPUIIBHOIO BOJHOTO MJIM MACIISTHOTO PacTBOpa
IUIs. BHYTPUBEHHHOTO, MOAKO)XHOTO, BHYTPUMBILIEYHOTO HJIM BHYTPUMBIIIEYHOTO AO3UPOBAHUS
WIM B BUJI€ CYNIIO3UTOPHS TSI PEKTAIBHOTO TO3UPOBAHMUS ).

Komnozuumn no nu300pereHno MOryT ObITh MMOJTyUeHbl MyTEeM TPAAHLIUOHHBIX METOIUK C
UCTIOJIb30BAaHHEM OOLIEPUHSATHIX (HapMaLIEBTHUECKUX SKCLUITUEHTOB, XOPOLIO H3BECTHBIX B
IDaHHOM obnacTu TexHUKU. TakuM 00pa3oM, KOMITO3ULIMH, MTPEeIHA3HAYEHHBIE IS IEPOPATHHOTO
NPUMEHEHHUs], MOTYT COZAEp)KaTh, HANpUMep, OAMH WIH Oojee KpacuTenel, MOACIACTHTENeH,
KOPPHUI€HTOB H/UJIM KOHCEPBAHTOB.

Coenunenne opmynsr (I) 0OBIMHO BBOASIT TEIIOKPOBHOMY KUBOTHOMY B €IUHUYHOU
no3e B guanasone 5-5000 mr/m’ muiowanm Teja JKUBOTHOTO, TO ecThb npudiusurensHo 0,1-100
MI/KT, U 3TO OOBIMHO oOecreunBaeT TepaneBTudecku 3¢dexkruBayro a03y. CraHmapTHas
JekapcTBeHHas opma, Takasi Kak TaOJeTka WM Karcyja, OOBIYHO COAep KUT, Harpumep, 1-250
MI' aKTUBHOTO HHrpeauenra. CyTouHas 703a 110 HEOOXOAMMOCTH BapbUPYeT B 3aBUCUMOCTH OT
OpraHM3Ma, MOAJIEKALIEro JICUSHUIO, KOHKPETHOTO NMYTH BBEIACHUS U TSHKECTH 3a00JeBaHUs,
kotopoe Jsedar. COOTBETCTBEHHO, Bpad, KOTOPbIM 3aHUMAETCsl JIEYEHHEM KOHKPETHOIO
MaIEeHTa, MOKET OIpPeNeIUTh ONTUMANIbHYIO T03UPOBKY.

B koHTekcTe HacTOsIIEro ONUCAaHUS TEPMHUH “‘Tepamusi’ TakXKe BKIIOYAET
“npodUIaKTUKY’, €CJIM HeT KOHKPETHBIX YKa3aHWH Ha MPOTHUBOIOJIOXKHOE. TepMHUHBI
“TepaneBTUYEeCKUIl” U “TepaneBTUYeCKU CleAyeT HHTePIIPETHPOBATh COOTBETCTBEHHO.

Tepmunr “nedenune”, Kak OH HCIOJB30BAaH 3/1€Ch, UMEET OOBIYHOE MOBCEOHEBHOE
3HaYeHHne npu OopbOe ¢ 3a00JIeBaHNUEM C LIEJBIO MOJHOTO WM YaCTUYHOTO OOJIEr4eHHs OT €ro
HEKOTOPBIX HJIM BCEX CHMITOMOB JIMOO KOPPEKLUMH WM KOMIIEHCHPOBAHUS MAaTOJOIUH,
JIeXKallel B €r0 OCHOBE.

Tepmun “npodunakTuka’, Kak OH HUCHOJB30BAH 3/1€Ch, UMEET OOBIYHOE MOBCEIHEBHOE
3HAYeHWE W BKIIOYAET NEPBUYHYIO NPOQUIAKTHKY pa3BUTUsL 3a00JE€BaHUS M BTOPHUYHYIO

npoUIAKTUKY, TPU KOTOPOH, eCiau 3a0oJieBaHHE YXKE€ Pa3BHIIOCh, MALIMEHT BPEMEHHO WJIH
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MOCTOSIHHO 3aIlMINEeH OT OOOCTPEHMS WM YXYAIIEHUs 3a00JE€BaHUS WM PA3BUTUS HOBBIX
CHMITTOMOB, aCCOLIMUPOBAHHBIX C 3TUM 3a00JIeBAHHEM.

Kak pesynbrar ero nnruoupyromeii aktusHoct nporus L858R EGFR myrtanra, T790M
EGFR MyTaHTa 1 akTUBHPYIOLIETr0 MyTaHTa C aejienneii B 9k30He 19, coenunenue Gopmyis (I)
U ero (¢apMaLEBTHYECKH IpUEMIIEMbIE COJIM, KaK OXXUAAKOT, OyAyT TIOJIE3Hbl B JIEYEHUH
3a00NeBaHUN WJIM MEAMLMHCKUX COCTOSIHUH, ONOCPENOBAHHBIX HCKIIOUUTENBHO WM OTYaCTH
EGFR MyTaHTHOH akTHBHOCTBIO, Hampumep, paka. Bunbl paka, KOTOpble MOTYT MOANABATBHCS
JEYSHHI0 C HCIoNb3oBaHHeM coenuHeHus ¢opmynsl (I) wim  ero  (¢dapmaneBTHUECKH
IIPUEMJIEMBIX COJIEH, BKIIIOYAIOT pak SIMUHUKA, paK IIEeHKU MAaTKH, KOJOPEKTAJbHBIN pak, pak
TPYAH, pPaK MOKETYAOYHOH JKese3bl, TIIHOMY, TIHO0IacTOMY, MEJIAaHOMY, paK MpeacTaTebHON
JKeNe3bl, JIeHKo3, IUM(POMYy, HEXOMKKUHCKYI0 JHM(POMYy, paK >KelyaKka, pakK JIerKoro,
renaTole/UTIONIAPHBIM  pak, pak >KelyJka, CTPOMAaJbHYIO OIyXOJb JKeNyJOYHO-KHIIEYHOTO
tpakra (GIST), pak IUTOBUAHON >KeJe3bl, PaK KEMYHbIX MPOTOKOB, PaK SHIOMETPHUS, pPaK
MOYKH, AHATUIACTUYECKYIO KPYMHOKJIETOUHYIO JUM(OMY, OCTpPbIi MUENONIHbIN Jeiiko3 (AML),
MHO>KECTBEHHYIO MUEJIOMY, MEJIAHOMY M ME30TEJIMOMY, HO HE OTpPAaHUYEHbI UMU.

IIpenycMoTpeHo, 4To B cmocoOax JIeYeHHs] paka, YIOMSHYTOrO 37eChb, COEAMHEHUE
¢dopmyiel (I) OynyT BBOAUTH MIIEKOMHUTAIOIEMY, O0jiee KOHKPETHO, MPENCTaBISIFOIIEeMy COOOi
4eyoBeKa. AHAJIOTUYHO, B ciydae npuMmeHeHuss Coenunenus ¢opmynsl (1) ans nedeHus paka,
YIOMSIHYTOIO 37€Ch, NPEAyCMOTpeHo, uTo coeauHeHue ¢opmyael (I) Oyayr BBOAMTH
MIIEKOITUTAIOIEMY, 00Jiee KOHKPETHO, MPEACTaBISA0LIeMy COOOI YenoBeka.

CornacHo pyromy acnekTy u3o0pereHus: mpeasioxkeHo coenuneHue ¢opmynsl (I), xak
OHO ONpEeNeNeHO 31eCh, WM ero (hapMaleBTHUECKH NpUeMyIeMasl CONb Ui NPUMEHEHHs B
Ka4yeCcTBe JIEKAPCTBEHHOI'O CPECTBA.

CoriacHoO MOMOJHUTENBHOMY aCMEKTy M300PETeHHS MPENIOKEHO COSIMHEHUE POPMYIIbI
(I), kak OHO OmpeneNeHo 31eCh, WK ero (apMaleBTHUECKH MPUEeMIIeMasi COJIb Ul IPUMEHEHUS
B JIeueHUHU 3a0oseBanusi, onocpenoBanHoro uepes L858R EGFR wmyrant w/uma T790M EGFR
W/WTH aKTUBUPYIOIINI MYTaHT ¢ Jejiennel B 3k30He 19. B omHOM BOILIOLMIEHUH H300pEeTeHHSI
yka3aHHOe 3a0oneBanue, onocpenoBanHoe dyepe3 L8S8R EGFR myrtant w/umn T790M EGFR
W/WITN aKTUBHUPYIOIIHMHA MYTaHT C Jieenuneil B 5k30He 19, mpencrasisier coOOH pak.

CorjmacHo JOMONHUTENBPHOMY AaCHEeKTy H300peTeHUs NPEMJIOKEHO MPUMEHEHHe
coenuHenHus popmyiisl (I), Kak OHO OMpeneNeHo 31eCh, WK ero (papMaLleBTHYECKH MIPUEMIIEMON
COMM ISl W3TOTOBJIEHHS  JIEKAPCTBEHHOTO  CpencTBa i JiedeHus  3a0oyeBaHUs,

onocpenoBanHoro udepe3 L858R EGFR myrtant w/mnun T790M EGFR w/mnu axtuBupyromuit
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MYTaHT ¢ Jeierrei B 5k30He 19. B onHOM BoIUIOmeHUN H300peTeHnst YKa3aHHOe 3a00JeBaHue,
onocpenoBanHoe depe3 L858R EGFR myrtant w/mmu T790M EGFR w/unm aktuBupyromuit
MYTaHT C Jeenueli B 3k30He 19, npencrasisier OO0 pak.

CornacHO JOMOJHUTENBHOMY AaCHeKTy M300peTeHHs MpPEAJIOKEHO NPUMEHEHHe
coenunenus popmysl (I), Kak OHO OMpeneNeHo 31eCh, WTH ero (apMaLeBTUYECKU MPUEMIIEMOM
COJIU JUJTs1 U3TOTOBJICHHUS JIEKAPCTBEHHOT'O CPEICTBA IS JISUSHUS paKa.

CoriacHoO OTMOHUTENBHOMY aCIeKTy U300PETeHUs MPEAIONKEH CIIOCO0 UCTIOIb30BaAHUS
coequHenus: popmyiisl (I), Kak OHO OMpeneneHo 31eCh, WK ero (papMaleBTUYECKH PUEeMIIEMON
COJIU JUJIs1 JIEUEHHMsI paKa.

CormacHo 5TOMy acmeKkTy H300pETeHHs TPEMJIONKEeH CIOoco0 MpOAYLHPOBAHUS
POTUBOPAKOBOTO 3¢ eKTa y TEIUIOKPOBHOTO JKUBOTHOT'O, TAKOTO KaK YEJIOBEK, HYKAAIOIIETrOCs
B TAKOM JICYCHUH, BKJIIOYAIOIINN BBEACHNE YKa3aHHOMY JKHBOTHOMY 3(h(pEeKTHBHOTO KOJMUECTBA
coequHenus: Gopmyinel (I) wim ero (apmManeBTHYECKH MPUEMIIEMOHN COJIH, KaK OMPENeNICHO
3/1€Ch.

CorjacHo JOMOJHHUTENBHOMY AaCHeKTy H300pEeTeHUs] NPEeNJIOKeH CHoco0 JIeueHus
YeJIOBeKa, CTPaNaroIero 3adojieBaHueM, MPU KOTOpoM OjaronmpustHo uHruOuposanne LS8R
EGFR wmytanta w/unun T790M EGFR myTanta n/unm akTUBHPYIOIIETO MyTaHTa C Jejeuueil B
9K30HE 19, BKIIFOUAIOLINH CTa U BBEIEHUS CyOBEKTY, HYKIAIOIIEMYCsl B TOM, T€PareBTHIECKU
s¢¢exTuBHOrO Konudectna coeauHeHus: ¢popmynb! (I), kKak OHO ONpeneNeHo BBILIE, WIH €ro
¢dapmaueBTHYeCKH NpuemeMoi comu. B omHOM Bomiomennu nzodpereHus 3aboneBaHue, Mpu
kotopoM OnaronpusitHo uHruOupoBanne LS8R EGFR myranta n/unmu T790M EGFR myTtanTa
W/WTN aKTUBHUPYIOIIETO MyTaHTa C Jeenueil B 5k30He 19, mpeacrasisier coOol pak.

B moOoM u3 acmekToB WM BOIUIOLICHUH, YIIOMSHYTBIX B JaHHOM OIMCAHWU, TAE PaK
YIIOMUHAETCsI B OOIIEM CMBICIIE, YKA3aHHBIA pak MOXKET ObITh BBIOpAH U3 paka SIMYHUKA, pakKa
HmIeWKU MAaTKH, KOJOPEKTaJIbHOIO paka, paka IpyAM, paka MOJKENyIOYHON JKele3bl, TITHOMBI,
IIHOONACTOMBI,  MEJAHOMBI, paka TMPEACTaTeNbHOH  JKene3bl, JIelKo3a,  JUM(OMBI,
HEXOJUKKUHCKOH JTHM(OMBI, paka JKelIyAKa, paka JIETKOro, IelaTOLEJUIIOJSIPHOIO paka, paka
JKENyIKa, CTPOMAJIbHON OIMyXosH skelnyaodHo-kumedHoro tpakrta (GIST), paka muToBumHON
JKEeNe3bl, pakKa JKEeJYHbIX IIPOTOKOB, paka OHJIOMETpHUS, pakKa I[IOYKH, AaHarJacTHYeCKOH
KPYITHOKJIETOYHOW JIUM(OMBI, OCTPOro MueJougHoro Jerkoza (AML), MHOkeCTBEHHOM
MHEJIOMBI, MEJIAHOMBI U ME30TEJIUOMBI.

B mo0OoM 13 acneKkToB WK BOIUIOIIEHUH M300peTeHus], TAe paK YIOMUHAETCs B 00IeM

CMBICJIE, MOTYT OBITH MPUMCHHUMBI CJICAYIOIIUEC BOTUIOLICHUA.
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B onHOM BOMIIOLIEHNHN PaK MPEACTABISAET COOON pak AUYHHKA.

B ogHOM BOTUIOIIEHHH pak MPEACTABIISET COOON paK MEWKH MaTKH.

B onHOM BOmIIOLIEHUH PaK MPENCTaBIsAET COO0M KOJOPEKTAIbHBIN pak.

B oHOM BOMIIOIIEHNH paK MPEACTaBIsieT COOOI pak rpyam.

B 0oHOM BOIIIOIIEHNH PaK MPEACTaBIsieT COO0H pak MOKENyJOYHOH KeTe3bl.

B onHOM BOTMIOLIEHUU PaK MPEACTABISIET COOOM TITHOMY.

B ogHOM BOTUIOIIEHUH PaK MPEACTABIISET COOOM rIHOOIaCTOMY.

B oHOM BOTIOLIEHUHU PaK MPEACTABISIET COOOH MENTAHOMY.

B 0oHOM BOTUIOLIEHUU PaK MPENCTABIISET COOOM pak MPenCTaTeIbHOMN JKeNe3bl.

B ogHOM BOTUIOIIEHNH paK MPEACTABIISIET COOOM JIEHKO3.

B ogHOM BOMUIOIMIEHNH paK MPEACTABISET COOOM JTUMPOMY.

B onHOM BOMIIOIIIEHUHU PaK MPENCTABISET COOOH HEXOMKKUHCKYIO TUMPOMY.

B onHOM BOMIIOLIEHUHU PaK MPENCTABISET COOOM paK JKeyIKa.

B onHOM BOMIIOLIEHUHN PaK MPEACTABISET COOOM paK JIETKOTO.

B onHOM BOmIIOLIEHNN PaK MPENCTABISAET COOOH HEMENKOKIETOUHBIN PaK JIETKOTO.

B ogHOM BOMUIOIIEHNH paK MPEACTABIISIET COOOM remaTOLEIUTIOJISIPHBIN pak.

B ogHOM BOTUIOIIEHNH paK MPEACTABIISIET COOOM MKETyTOYHBIN PaK.

B onHOM BOIUIIOIIEHHM pak MPEACTaBiIseT COOON CTPOMAJBHYIO OINYXOJb KEIyAO04HO-
kumeqHoro tpakra (GIST).

B oHOM BOIJIOIIEHUH paK MpeACTaBisieT cOOO0I pak MHUTOBUAHOM JKeJIe3bl.

B oHOM BOMIOLIEHUH PaK MPEICTABISAET COOOM paK JKETYHBIX MPOTOKOB.

B oHOM BOTMIOLIEHUU PaK MPEACTABISET COOOM PaK SHAOMETPHSI.

B ogHOM BOTUIOIIEHHH PaK MPEACTABIISIET COOOM paK MOYKH.

B omHOM BOIUIOIIEHUH paK MPENCTaBIseT COOON aHAIUIACTHYECKYIO KPYITHOKJIETOUHYIO
aMpomy.

B ogHOM BOMUIOIIEHNH paK MPEACTABISET COOOM OCTPBI MUETIOUIHBIN Jieliko3 (AML).

B 0onHOM BOTIIOLIEHUHU PaK MPEACTABISET COOOH MHOKECTBEHHYIO MUEJIOMY .

B onHOM BOMIIOLIEHUHN PaK MPEACTABISET COOOH MENAHOMY.

B onHOM BOMIIOLIEHNHN PaK MPENCTABISET COOOH ME30TEIHOMY.

IIpoTuBOopakoBoe JiedeHHE, OMNUCAHHOE BbIIIE, MOXHO IPUMEHSTb B KauyecTBe
€IMHCTBEHHOW Tepamuy, JIMOO OHO MOJKET BKJFOYaTb, B JOINOJHEHHE K COCJUHEHHIO II0
N300pETEHNI0, TPAAULIMOHHOE XHUPYPrHYECKOE BMEIIATENbCTBO, WM PAAUOTEPAINHIO, WU

XUMHOTEPAIINIO, WK HWMMYHOTCpPAIIULO. Taxkast XUMHUOTEPAINUsA MOKET OBITD BBCACHA
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napajieIbHO, OJJHOBPEMEHHO, MOCIEe0BATEIbHO W PA3NIENbHO C JICUEHHEM COCIMHEHUEM I10
M300pETEHHI0O U MOJKET BKJIOYAThb ONWMH WM OOJiee areHTOB M3 CIEAYIOIIMX KaTeropui
IPOTHUBOOIYXOJIEBBIX AT€HTOB:

(1) anTunponudepaTHBHBIE/IPOTHBOOMYXOJIEBbIE JIEKAPCTBEHHbIE CPEACTBA M HX
KOMOMHAIMY, NPUMEHsIeMble B MEIUIMHCKON OHKOJIOTHH, TaKHe KaK aJKHIHPYIOIIHUE areHThI
(HampuMep, UMC-TUTATHHA, OKCAJHMIUIATHH, KapOOIuaThH, UUKIopochaMus, XIJIOPMETHH,
mendanaH, xjaopamOyuui, OycynbdaH, TEMO30JaMHUI U HUTPO3OMOYEBHHBI), aHTUMETAOOIUTHI
(HampuMep, TeMIUTA0ONH U aHTU(ONATHL, TAKHE KaK (PTOPIHUPUMHUINHBI THIIA S-PTOpypaunia u
teradypa, PpaNTUTPEKCED, METOTPEKCaT, IMTO3UHAPAOMHO3WA H  TUAPOKCHMOUYEBHHA);
NPOTUBOOIYXOJIEBbIE ~ AHTUOMOTUKM  (HANpPUMEpP, AHTPALMKIWHBI THIA  aJPHAMHUIIIHA,
OneoMuIIMHA, TOKCOPYOMLIMHA, NayHOMHULMHA, SMUpyOWIMHA, uaapyOnunHa, MutoMuiuHa-C,
OaKTHHOMHULIMHA U MHUTPAMULIMHA), aHTUMHTOTUYECKHE areHThl (HANpUMep, BUHKAAIKAJIOUIbI
TUNa BUHKPHUCTHHA, BHUHOJACTHHA, BUHIE3MHA W BHHOPENOMHA M TAKCOMJbI THIA TAKCOJNA U
TAKCOT€Pa M WHTHOUTOPBI TOJOKWHA3bl), M WHIHOUTOPHI TOMOW30Mepas3bl (Hampumep,
SMUNOAOPMIIIOTOKCHHBI THIIA 3TONMO3MAAa M TEHUNO3WAA, AaMCaKpHHA, TOMOTEKaHa W
KaMITTOTEIMHA),

(2) uuTOCTAaTHMYECKHE AareHThl, TAaKHe€ KaK AaHTUICTPOTEHbI (HApuMep TaMOKCHU(EH,
dynBecTpant, TopemudeH, panokcudeH, IponokcupeH U HomokcudeH), aHTHAHIPOTEHBI
(Hampumep Ouxanytamuz, QuyTaMua, HWIYTAMUA W KUNPOTEPOHA aleTaT), aHTarOHUCTHI
pumusuHT-dakropa motenHusupyromero ropmona (LHRH) wnu aronuctet LHRH (Hanpumep
ro3epesivH, JIeHnpopenuH W OycepesuH), MPOrecTOreHbl (HAMpUMEp MerecTposia alerar),
UHTHOUTOPBI apoMaTasbl (HAapUMeEp aHACTPO30J, JIETPO30J, BOPa30jd M OSKCEMeCTaH) W
UHTUOUTOPBI SO-PEAyKTa3bl, TAKHE KaKk (pUHACTEPHN;

(3) aHTU-MHBAa3HMBHbIE areHTbI (HAPUMEP MHIHOUTOPBI CeMENCTBa C-Src-KMHA3 Thma 4-

(6-x710p-2,3-MEeTHIIEHTNOKCHAHUIIUHO)- 7-[ 2-(4-MeTrnnunepa3us- 1 -uin)sTokcu |- 5-
TeTparuaponupan-4-unokcuxunazonuHa [AZD0530 (capakatunun®), W0O01/94341], N-(2-xnop-
6-meTmidenmn)-2-{ 6-[4-(2-ruapoKCHA T )TUTIepa3uH- | -1 |-2-MeTHIIMTUPUMHUTUH-4 -
WJIAMUHO } THAa30J1-5-kapOokcamuna (nacatuaud, BMS-354825; J. Med. Chem., 2004, 47, 6658-
6661) u Oocyrunn® (SKI-606), M WHrHOWTOPHI METAJUIONPOTEHHA3bl THUIIA MapHUMACTaTa,
UHrUOUTOPBI (PYHKLNU YPOKHUHA3HBIX PELENTOPOB aKTHBATOPOB IUIA3MUHOT€HA MJIM aHTHUTENA K
rernapasase),

(4) unaruburops! QyHKIUN (pakTOpa pPOCTa: HANPUMEpP, TAKUE MHIHOUTOPHI BKIIOYAOT

aHTUTeNa K (paKTopaMm pocTa U aHTHUTENA K peuentopaM Qgaktopa pocra (Hanmpumep, aHTH-erbB2
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anTuTeno Ttpacrysymab [Herceptin'™], antu-EGFR antuteno manutymymab, antH-erbBl
antureno nerykcumad [Erbitux, C225] u moOble anTuTENa K akropam pocra U perentopam
dakropa pocra, packpbeiTeie Stern ef al. Critical reviews in oncology/haematology, 2005, Vol.
54, pp11-29); Takre MHrHOMTOPBI TAKXKEe BKJIFOYAIOT MHTHOMTOPBI THPO3MHKHMHA3BI, HATIPUMEP
UHCHOUTOpPBI  CEMEWCTBAa  SNuAepManbHOro (akropa pocra (Hampumep, HHTHOUTOPBI
tupo3uHkuHa3bl cemeiictBa EGFR, Ttakme kak N-(3-xmnop-4-propdenun)-7-merokcu-6-(3-
MOP(OTHMHOMPONIOKCH )XHA30MHH-4-aMuH  (reputunnd, ZD1839), N-(3-stunundenmnn)-6,7-
O6uc(2-MeTOKCHUATOKCH )XHHA30MUH-4-aMuH (3psiotuHuO, OSI-774) u 6-akpunamuno-N-(3-xyop-
4-propdenmn)-7-(3-mopdoauHonponokcH )-xuHazonuH-4-amuH (CI 1033), uaruburoper erbB2
THUPO3WHKHHA3BI, TAKHE KaK JIAMIATUHHO ), HHTHOUTOPBI CEMEHCTBA (DaKTOPOB POCTa TE€NMaTOLUTOB,
UHrUOUTOpPBI  MHCYJMHOBOTO — ceMeiicTBa  (PakTOpOB  pocTa; HWHTHOWTOPHI  CEeMENCTBa
TpoMOoIHMTapHBIX (DAKTOPOB pPOCTA, TakWe Kak UMaTUHUO w/uimu HujaotuHu®d (AMN107);
UHrUOUTOPBI CEPUH/TPEOHUHKUHA3 (HampuMep, HHrHOUTOphI nepenayn curnana Ras/Raf, Takue
Kak uHruouropsl dapuesunrpanchepaspl, Hanpumep copadenud (BAY 43-9006), Tunudapand
(R115777) n nonadapaud (SCH66336)), uarnburopsl nepenaun curxHana depe3 MEK- w/wm
AKT-xuHa3pl, uHruOutopsl c-kit, wuHrHOuTopsl abl-kuHasb, wuHrHOUTOPHI PI3-KHMHA3WL,
uHruOuTopel Plt3-kunHa3pl, uHruOutopel CSF-1R-kunHasbl, unruduropsl IGF peuentopHoii
(uHCYNIMHONOAOOHBIN (akTOp pocTa) KUHA3bl, WHTHOMTOPBI aurora-KuHa3bl (Hampumep
AZD1152, PH739358, VX-680, MLN8054, R763, MP235, MP529, VX-528 u AX39459) u
MHTHOUTOPBI IUKIIMH-3aBUCUMON K1HA3bL, Takue kak CDK2 w/unn CDK4 unrnéuropsr;

(5) aHTHAaHTHOTeHHBIE AreHThl, TAKUE KAK AareHTbl, KOTOpble HMHTUOUPYIOT 3¢ (eKTs!
COCYIUCTOTO 3HIOTEIHAJIBHOrO (hakTopa poOCTa [HATPUMEp, AHTUTENO MPOTHB COCYAHMCTOTO
SHIOTENMAIBPHOrO (pakTopa pocra Oesaumsymal [Avastin'™] W, Hanpumep, HHIHGHTOP
tupo3uHkuHasel VEGF-penenropa, Takue kak BanpetannO (ZD6474), Batamann® (PTK787),
cyautnauO (SU11248), akcutunn® (AG-013736), nazonaunb (GW 786034) u 4-(4-¢rop-2-
METUJIIMHIOJ-5-HIIOKCH )-6-MeTOKCH-7~(3-tupponuanH- | -unnponokcn)xunazonud  (AZD2171;
ITpumep 240 B 3asBke WO 00/47212), coenmuHeHMs, TaKMe KaK COCOMHEHUS, PACKPBITbIE B
nyOMUKaMsIX MEXIyHapomHbIX 3asBok WO 97/22596, WO 97/30035, WO 97/32856 u WO
98/13354), m coenuHeHWs C APYTUMH MEXaHM3MaMH JeicTBUs (HampuMmep, JHMHOMHI,
UHruOUTOPHI GYHKIMHU OvV[33 HHTErPHUHA U AaHTHOCTATHH);

(6) cocynmomoBpexmaromue areHTbl, Takue kak KomOperactatmH A4 U COENUHEHUS,
pPacKpeITbIe B NyONMKALMSAX MEXKAYHApOIHbIX 3asBok WO 99/02166, WO 00/40529, WO
00/41669, WO 01/92224, WO 02/04434 u WO 02/08213;
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(7) aHTaroHUCT peuenTopa SHAOTENMHA, Hampumep 3uboreHTaH (ZD4054) wnun
aTpaceHTaH,

(8) aHTHCMBICIIOBBIE TepanuM, HapuUMep TakHhe, KOTOpble HAIPaBJIeHbl Ha MMUIIECHH,
nepevrciIeHHbIe Bhile, Takue kak ISIS 2503, antucmbicnosas anti-ras;

(9) mnoxgxompl TeHHON Tepamuy, BKIIOYAs, HANpUMep, IOIXOAbI Ul 3aMeIleHUs
abeppaHTHBIX T'€HOB, TaKUX Kak aOeppaHtHbii pS53, wnu abeppanthbiii BRCA1 nmun BRCA2,
noaxonel GDEPT (reH-HampaBieHHass (epMEHT-NIPOICKAPCTBEHHAS TEparusi), TaKue Kak
MIOJIXOJIbI, UCTIOJNB3YIOLINE LIUTO3MHACAMHHA3Y, THMUINHKUHA3Y WIH OaKTepUaIbHBIA (EPMEHT
HUTPOPEAYKTa3y, U TOAXOAbl YBEJWYEHHs] TOJEPAHTHOCTU MallMeHTa K XUMHOTEpamuu WiId
panuoTepanuy, Takie Kak N'eHHas Tepalis MHOKECTBEHHOMN JIeKapCTBEHHOM yCTONYMBOCTH; U

(10) MMMyHHOTEpaneBTHUECKHE TOAXOMAbI, BKJIIOYAs, HANpPUMeEp, €X-Vivo H 1Nn-vivo
MOJAXOABl Ul YBEIMYEHUs HMMMYHOT€HHOCTH OIYXOJEBbIX KJIETOK MallueHTa, Takhe Kak
TpaHC(EKIUs IUTOKWHAMH, TAKUMHU KaK HHTEPJIEHKUH 2, HHTEePJIEHKUH 4 WU TPaHyJIOLHUTAPHO-
MakpodareanbHbI KOJOHHECTUMYJIUPYIOIHH (PakTop, MOAXOABI ISl YMEHbIIEHHU aHeprHu 1 -
KJIETOK, MOIXOABL, HCIONB3YIOIKNE TPaHCHULUPOBAHHBIE HWMMYHHBIE KIIETKH, TaKue Kak
LIUTOKUH-TPAHC(PULPOBAHHBIE JEHAPUTHBIE KJIETKH, IOAXOAbI, HCMOJB3YIOIINE IUTOKHUH-
TpPaHC(UIMPOBAHHbIE OMYXOJEBbIE KJIETOUHbIE JIMHUHM, TOAXOAbl, HCHOJB3YIOIIUE aHTH-
UIMOTUITNYECKUE AHTUTENA, MOAXOAbl K CHIKEHHMIO (PYHKIMH MMMYHOCYTIPECCUBHBIX KJIETOK,
TaKUX Kak peryjsTopHbsle T-Ki1eTku, MuenonaHsle cynpeccopHble kiaetku win IDO (unonamus-
2,3,-1€30KCUT€HAa3a)-OKCIIPECCUPYIOIUE JEHAPUTHbIE KJIETKHU, U TOAXOIbI, HCIIONB3YIOIINe
BAKLMHBI TIPOTHB PaKa, COCTOSAIIME M3 OENKOB WIM INMENTHAOB, UMEIOINX MPOHCXOKACHUE U3
OIyXO0JIEaCCOLIMUPOBAHHBIX aHTHIeHOB, Takux kak NY-ESO-1, MAGE-3, WT1 umu Her2/neu.

Takum  00pa3oM, B  JONOJHUTENBHOM  AaCIeKTe  HM300peTeHHsT  MPEIJIOKEH
(dbapmaneBTUYECKUH TIPOAYKT, comepskamuii coenuaenue Gopmyisl (I), kak onpeneneHo BhIIIe,
U JIOTIOJHUTEbHOE MPOTUBOOIMYXOJEBOE BEIIECTBO, KaK OINpPENeseHO BbIIIE, 1JIi COBMECTHOTO
JICYCHUs] PaKa.

B takom acnekTe m300peTeHHs MpenyiokeH (apMaleBTHUECKUH MPOOYKT, COAEPIKALIHUIA
coenunenue ¢opmynsl (I) mnm ero apmaueBTHUECKH TPUEMIIEMYIO COJIb, KaK OMpPEAEIIeHO
BBIILIE, U JOIMOJHUTEIbHOE IPOTUBOOIYXOJEBOE BELIECTBO, KakK OIpPEIENEeHO BbIlle, s
COBMECTHOTO JICUEHHsI paKa.

B naHHOM omucaHum, KOraa TEPMHUH “COBMECTHOE JIedeHHe MCIONb3YIOT CO CChUIKOM Ha
KOMOMHHPOBAHHOE JIEYEHHME, CJEeNyeT MOHWMaTh, YTO JTO MOXET OTHOCHUTBCS K

OJHOBPEMEHHOMY, Pa3[ieIbHOMY WU MOCJIEA0BATEIbHOMY BBeACHUIO. CCBUIKM Ha “COBMECTHOE
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BBEJICHHE CJIeAyeT UHTEPIPETUPOBATh aHAJOTHYHBIM 00pa3oM. B ogHOM acniekte n3obpereHust
“COBMECTHOE JiedeHHe  OTHOCHTCA K OJHOBPEMEHHOMY BBeAeHHIO. B apyrom acmnekre
n300peTeHnst “‘COBMECTHOE JIeYeHHE OTHOCHUTCS K pas3lebHOMY BBENEHHIO. B eme omHOM
acriekTe H300peTeHusl “‘COBMECTHOE JIeYeHHE OTHOCUTCS K IOCHIEOBATENIbHOMY BBEIECHHIO.
Korma BBeneHue sBIAETCS MOCIEAOBATENBHBIM WU Pa3feNbHbIM, BPEMs BBIIEPKKH Iepen
BBEICHHEM BTOPOTO KOMIIOHEHTa HE TOJIXKHO ObITh TAKUM, YTOOBI yTPAUYHUBAIOCH MIPEUMYIIECTBO
s¢¢exTa, BOZHUKAKOLIEE B pe3yJbTaTe NMpUMeHeHHs kKoMOuHaumu. Takum 0oOpa3oM, B OTHOM
BOIUIOIEHUH TIOCJIENOBATEebHOE BBEIAEHHE BKIIIOYAET BBENEHHE KaXJO0ro KOMIIOHEHTa
koMOuHanmy B TedeHue nepuona 11 cyrok. B npyrom Bomomenun 3ot nepuos cocrasisier 10
CyTOK. B eme oaHOM BOIUIOLIEHMH 3TOT NEPUOA cocTaBisger 9 cytok. B eme ogHOM
BOIUIOIEHUH 3TOT MEPUOA COCTaBisieT 8 CyTok. B emie ofgHOM BOMIIOIIEHHMH 3TOT MEPUOA
cocTaByisieT 7 CyTOK. B ele OgHOM BOIUIOIIEHMM 3TOT MEPHOJ COCTaBiIsieT 6 CyTok. B eme
OJITHOM BOIUIOILLEHUH 3TOT NEPUOA COCTABIISIET 5 CyTOK. B ellle 071HOM BOIUIOIIEHUHN 3TOT NEPUOA
cocrasysgeT 4 CyTok. B eme OgHOM BOIIOIIEHWH 3TOT MEPUOA COCTaBJsieT 3 CyTOK. B eme
OJITHOM BOIUIOLEHUH 3TOT NEPUO COCTABJISIET 2 CYTOK. B ellle 071HOM BOIUIOIIEHUN 3TOT NEPHOA
cocTasiisieT 24 yaca. B eme 0qHOM BOIUIOLIEHUH 3TOT MEPUOL COCTABJIAET 12 4acos.

Takum oOpazom, B OZHOM BOIUIOIIEHHH H300pETEHUs MPEIJIOKEHO NPUMEHEHNE
coequHeHust Gopmyiel (I) wim ero gpapmaneBTUUECKH MPUEMJIEMON COJIU, KaK OMPEIENIeHO B
JAHHOM OIHMCAHUH, W AOTMOJHUTEIBHOIO MPOTHBOOMYXOJEBOIO BELIECTBA Ui COBMECTHOTO
JIEUYEHUs paKa.

B oxHOM BOIUIOLIEHNHN M300pETEHUsS MPEANIOKEHO NMPUMEHEHNEe COeNUHEHUs (HOpMYyIIbI
(I) wm ero QapmaueBTUYECKH MPUEMIIEMON COJIM, KaK OMPENeJeHO B JaHHOM OIMCAHWH, U
JOTIOJIHUTENIBHOTO MPOTHUBOOIYXOJIEBOIO BELIECTBA Ui OJHOBPEMEHHOrO, Pa3lelbHOrO WU
MOCJIEI0BATENBHOIO JICUEHHS PaKa.

B onHOM BOIUIOIEHNH MPEIOKEH CIOCO0 MPOIYLMPOBAHUS MPOTUBOPAKOBOTO 3 dexra
y TEIIOKPOBHOI'O >KMBOTHOTO, TAKOTO KaK YeJOBEK, KOTOPBI HY)KIAeTCcsl B TaKOM JIEUeHUH,
BKJIFOUAIOLIMI BBEIEHHE YKAa3aHHOMY JKUBOTHOMY coenuHeHust ¢opmynsl (I) wmmm  ero
dapManeBTHYECKH NPUEMJIEMOHl CONM W COBMECTHOE  BBENEHHE  JOIMOJHHUTEIHHOTO
IIPOTUBOOIYXOJIEBOTO BEIECTBA YKa3aHHOMY JKHUBOTHOMY, IJi€é KOJMYECTBA COEAUHEHMsI
dopmynser  (I) wnm  ero ¢apManeBTHYECKH MPHEMIEMON COMM W JOIMOJHHUTEIBHOTO
IPOTHUBOOITYXOJIEBOTO BEIECTBA SBJISIOTCS B COBOKYITHOCTH 3()(PeKTHUBHBIMU B POy IUPOBAHUH

IPOTUBOPAKOBOTO 3P deKTa.
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B onHOM BOmUIOImEHNH MPEIIOKEH CIOCO0 MPONYLUPOBAHUS POTUBOPAKOBOTO 3 dexra
y TEIUIOKPOBHOT'O JKMBOTHOTO, TAKOTO KaK YEJIOBEK, KOTOPbII HY)XIAE€TCS B TAKOM JIEYEHMUHU,
BKJIFOUAIOLINI BBEIEHHE YKa3aHHOMY JKUBOTHOMY coenuHeHus ¢opmynsl (I) wmm ero
(apmaLeBTHYECKH MPHEMIIEMOH COJIM U OJHOBPEMEHHOE, Pa3feibHOE WM IOCIEeNOBATEIbHOE
BBE/ICHUE JOTMOJIHUTEIBHOIO IMPOTHUBOOIYXOJIEBOrO BEILIECTBA YKA3aHHOMY JXHBOTHOMY, TIZe€
konudecTBa coenuHeHus Gopmyael (I) wiu ero ¢apManeBTHUECKH NPUEMJIEMOH CONMH |
JOTOJHUTEIBHOTO MPOTHBOOMYXOJIEBOTO BEIIECTBA SBJISIOTCS B COBOKYITHOCTH 3((EKTUBHBIMU
B IPOIYLIMPOBAHHH MTPOTHBOPAKOBOTO d(deKTa.

Ilpy W3roTOBAEHUU JIEKAPCTBEHHBIX KOMIIO3MLIUNM BaXXHOM JJIs1 JIEKAPCTBEHHOI'O
BEIeCTBa SBJsieTCs (hopMa, B KOTOPOH OHO MOXeT ObITh yHOOHBIM oOpazom oOpaboTraHOo U
nepepaboTaHo. DTO SIBJIETCS BAKHBIM HE TOJIBKO C TOYKH 3PEHHSI POBEAEHHS MPOMBIILIEHHO
NPUEMIIEMOTO crocoba MPOU3BONCTBA, HO U € TOYKH 3PEHHs MOCIEAYIOLIEro MPOH3BOICTBA
(apMareBTHYECKHX TpenapaToB (HAMpUMep MepOPaNbHBIX JIEKAPCTBEHHBIX (OPM, TAKUX Kak
Ta0JIETKH), COAEPIKAIMUX AKTUBHOE COSNUHEHUE.

Paznuunbie Qrsnueckne CBOWCTBA KPUCTAIUINYECKUX (POPM OTHOCHTENBHO APYT Ipyra
OTHOCHUTENIPHO HEKPHCTAJUTMYECKOTO COCTOSHUSI MOTYT OKa3bIBaTh 3HAYUTENBbHOE BIHMSHUE Ha
XUMHYECKYI0 M (papMaleBTU4YecKyl0 0OpabOTKy COeAMHEHHUs, OCOOEHHO KOI/la COEIUHEHHE
TOTOBSIT WJIM MCIIOJIB3YIOT B IIPOMBILIJIEHHOM MacIuTabe.

Kpome Toro, B M3rOTOBJIEHUH NEPOPAITIBHBIX JIEKAPCTBEHHBIX KOMITO3HLIUI BayKHO, YTOOBI
JAOCTOBEPHBIH M BOCHPOU3BOIUMBIN MPOQMIb KOHLEHTPALNH JIEKAPCTBA B IJIa3Me€ AOCTHIAJICS
nocyie BBEAEHHUS manueHTy. BapuabenbHocTh mnpoduis abcopOumu JekapcTBa y pasHbIX
MAIMEHTOB B JKENYJKe, KHUIIEYHHKE MM KPOBOTOKE MOXET BJIMATh Ha O€30MacHOCTb |
3¢ pekTUBHOCTD JIeKapCTBa.

Xummueckast cTaOMIIbHOCTh, CTAOMJIBHOCTh B TBEPAOM COCTOSIHUM U “‘CPOK TOJHOCTH
AKTUBHBIX HHTPEIUEHTOB TaKXKe SIBISIFOTCS OY€Hb BaXKHbIMH (pakTopamu. JlekapcTBeHHOE
BEIECTBO U COZICPIKAIINE €r0 KOMIIO3HUIIUHU TOJIKHBI ObITh CLIOCOOHBI COXPAHSTh 3P PEKTHBHOCTD
B TEYCHHE NPUEMJIEMBIX TIEPHOJOB BpPEeMEHH Oe3 CYIECTBEHHOro HW3MEHEeHHs (HHU3HUKO-
XUMHYECKHX XapPaKTEPUCTHK aKTHBHOIO KOMIIOHEHTa (HAmpuMep, ero XUMHYECKOTO COCTaBa,
IUIOTHOCTHU, TUTPOCKOITMYHOCTH U PACTBOPUMOCTH).

bonee Toro, BaKHBIM SIBIIAETCSI CITOCOOHOCTD MPEIJIOKUTH JIEKAPCTBEHHOE CPENCTBO B
dopme, KoTOpast ABISIETCS KaK MOKHO O0Jiee X UMUYECKH YUCTOH.

AmopdHBIE MaTepuaIbl MOTYT MPEACTABIATh MPOOIEMBI B 3TOM OTHOIIeHUH. Harpumep,

TAKUE€ MaTEpuajibl, KaK IMpPaBUJIO, CJIOXHBI B o6pa60TKe U H3TrOTOBJICHUU, TIPOABIISIFOT
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HEJJOCTOBEPHYIO PAaCTBOPUMOCTb M, KaK 4acTO OOHApPYKHBAIOT, SIBJISIOTCS HECTAOMJIbHBIMH U
XHUMHYECKH 3arpsi3HEHHBIMU.

Cneunanucty B JaHHOW OOJACTH MOHSITHO, YTO €CJIM JIEKAPCTBEHHOE CPEACTBO MOXKET
OBbITh JIETKO MOJY4€HO B CTAOMJIBHOH KPHCTAJUIMYECKOW (hOpMe, BBILICYIIOMSIHYThIE MPOOIeMbl
MOTYT OBbITh pEeIIeHbI.

Takum 00pa3om, B H3rOTOBJIEHHM MPOMBILLIEHHO MPUTOOHBIX U (PapMaleBTUYECKU
NPUEMJIEMBIX JIEKAPCTBEHHBIX KOMIIO3ULMMA, BaKHO TMPEIJIOKUTh, TaM TJ€ 3TO BO3MOXKHO,
JIEKapCTBEHHOE CPENICTBO B KPUCTAIJIMUECKON U CTa0MIBbHON opme.

Cnenyer OTMETHTB, OFHAKO, YTO 3Ta LeJb HE BCerna AOCTHXKHMA. JlefCTBUTENBHO,
OOBIYHO HEBO3MOKHO MPEICKA3aTh, UCXO/S TOJbKO JIMIIb M3 MOJEKYJSIPHOU CTPYKTYPBI, KAKHM
Oyner noBefieHUe COEAMHEHHS MTPU KPUCTAJUTH3ALMH, HU caMoro o cede, Hu B popme costu. 1o
MOKET OBITh OMPEENICHO TOJbKO IMITUPUIECKH.

B 10MOJHUTENPHOM acrmekTe HU300peTeHHs HEKOTOpPble COEAMHEHMS U MX COJIM MOTYT
OBITh TOJNyYEHBl B KPHCTALIMYECKUX (opmax. DTH KpucTamyeckue (GopMbl MOTYT OBITH
OXapaKTepU30BaHbl KaK KOHKpeTHble monumopdubie gopmer. Korma roBopsT, 4To Hacrosiiee
n300peTeHre OTHOCHTCSI K KPHCTAJUTMYECKOH (opMe, CTereHb KPHUCTAIMYHOCTH COCTABIISIET
IpPEeANnoOYTUTENBHO Oosiee yeM mpumMepHo 60%, Gosee mpennodTUTENbHO OoJiee YeM MPUMEPHO
80%, mpeamouruTenbHO Oosnee yeM mpumepHo 90% u Oosee MpenrnouYTHTENBHO OoJjiee 4eM
npuMepHo 95%. Hanbosnee npeAnoYTUTENPHO CTENEeHb KPUCTAJUTMYHOCTH COCTABIISIET OoJiee YyeM
npumepHo 98%.

KonkperHble TBepable (OPMBI, ONMUCAHHBIE 3/1€Ch, NMPOSBIISIOT KapTUHBI JU(PPAKIIH
PEHTTeHOBCKHX Jiydell Ha TMOpOIIKe IO CYLIeCTBY TaKue e, KaK KapTUHBbI Judpaxiun
PEHTIeHOBCKHUX Jiydell Ha MOpOINKe, TMOKa3aHHble Ha Durypax, U UMET HHIUBUAYAJbHbBIE
3HAYeHHsi 2-TeTa, Kak Moka3aHo B Tabmuuax, BKJIIOYEHHBIX B JaHHOe omucaHue. Cremyer
MIOHMMATh, YTO 3HAUEHHS 2-TeTa KAPTHUHBI TUPPAKLHH PEHTTEHOBCKHX JIy4ei Ha MOPOLIKE MOTYT
Clierka BapbUPOBATh B 3aBUCHMOCTH OT 00OPYIOBaHUS MM B 3aBHCUMOCTH OT 00pasiia, U Takue
3aMiCcaHHbIe 3HAYEHUsI HE CIIEAYeT HHTEPIIPETHPOBATh KaKk aOCOJIOTHBIE.

H3BecTHO, YTO MOXKET OBbITh TOJNydeHa KapTHHA AU(PaKLUK PEHTT€HOBCKUX JIyded Ha
NOpPOILKe, HMMEIoIias OnHYy Wiu Oojiee OMMOOK HM3MEPEeHUs B 3aBHCUMOCTH OT YCJIOBUH
u3MepeHus: (TakuxX Kak HCIOoJib3yeMoe O0OpyIOBaHME WM ammaparypa). Hampumep, B Lenom
U3BECTHO, YTO MHTEHCUBHOCTH B KapTHHE AU(PPAKLHUH PEHTTEHOBCKHUX JIy4Yeil Ha MOPOLIKE MOTYT
OTKJIOHSITBCSI B 3aBHCUMOCTHU OT YCJIOBUI U3MepeHusi. Takum o0pa3oM, CiieayeT MOHUMATh, YTO

TBep/bIe (POPMBI IO HACTOALIEMY H300PETEHUIO HE OIPAHUYEHBbI KPUCTAJUIAMH, KOTOPBIE AT
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KapTUHBI TU(PPAKLHUN PEHTICHOBCKUX Jy4eH Ha IMOPOLIKE, MIEHTHYHbIE KapTUHAM AU(paKIiu
PEHTI€HOBCKUX JIyuell Ha MOpOIIKe, MOKa3aHHbIM Ha Purypax, u JroOble KPUCTAIUIbI, JAIOIINe
KapTUHBl AUQPAKIUM PEHTIEHOBCKUX Jydel Ha IOpPOIIKE IO CYLIECTBY TaKHe Xe, Kak Te,
KOTOpBIE MOKa3aHbl Ha Purypax, BXOASAT B 00beM Hacrosimero msodpereHus. Crieruanuct B
o0JacT PEHTTeHOBCKOH MOPOIIKOBOH AUPPAKLIUN CIIOCOOEH OLEHHTh CXOICTBO IO CYIIECTBY
KapTUH TU(PPAKIMNA PEHTT€HOBCKHX JIy4ei Ha MOpPOIIKE.

Crnenuanuctel B 00J1aCTH PEHTI€HOBCKON MOPOIIKOBOH AM(PAKIUK MOHHUMAIOT, YTO HA
OTHOCHTEJIbHYI0 HHTEHCHBHOCTb ITMKOB MOTYT BJIUSITH, HAIIPUMED, pa3Mep 3epeH Boie 30 MKM,
a TaKke HEYHHTapHbIE COOTHOLIEHHs, KOTOpble MOTYT BIHATh HA aHaJIH3 O00Opa3loB.
CrienuanucThbl TakXKe MOHMMAKOT, YTO HA MO3UIMI0 OTPAKEHUH MOXKET BIUSTH TOYHAS BBICOTA,
Ha KOTOpPyK o0pasel YCTaHaBIMBAIOT B AH(PAKTOMETp, a TakXKe KaauOpOBKa HYJI
nudpakromerpa. [IOCKOCTHOCTh MOBEPXHOCTH OOpaslia TaKKe MOXKET OKa3bIBaTh HEOONbIIOE
BiusiHue. [losToMy mpencTaBisieMble NaHHbIE KapTUH AUQPAKIUN HE CIIENyeT BOCIPUHHMATH
kak aOcomotHble 3HaueHus (Jenkins, R & Snyder, R.L. ‘Introduction to X-Ray Powder
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 oOmewm, ommbka wu3MmepeHuil yrna audpakiul B PEHTTEHOBCKOH IOPOIIKOBOM
auppakTorpaMme paBHa NPUOIM3HTENBHO IUIFOC Wiu MuHyc 0,2° 2-TeTa, W TaKyl CTENeHb
OMOKY U3MEPEHUH ClIeAyeT MPUHUMATh BO BHUMAHUE NPU PACCMOTPEHUN KapTHH JU(PAKLIUH
PEHTTeHOBCKMX Jiyded Ha mnopomke Ha Purypax, a Takke NpU HPOYTEHUH HAHHBIX,
comepskauuxcsi B Tabnuuax, BKIIOYEHHBIX B JaHHOE onucaHue. bojee Toro, cieayer moHUMaTh,
YTO MHTEHCHUBHOCTH MOTYT OTKJIOHSTBCS B 3aBHCUMOCTH OT 3KCIEPUMEHTAJIbHBIX YCJIOBUI U
NPUTOTOBJICHUs1 00pa3ua (MPennoYTHTEIbHAS OPUESHTALIHS ).

B namHoMm omumcannu N-(2-{2-auMeTHIAMUHOATHI-METUIAMUHO }-4-MeTokcu-5-{[4-(1-
METUIIMHOJI-3-FJ1)[TUPUMHUANH-2-1J1 | aMIHO } (DEHIT)IPOTT-2-€HaMH ] o0o3HaueH Kak
“CoennHenne X”. brpuio oOHapyxkeHo, uro ucxomHo obOpasyemoe CoenmHeHue X SBISIETCS
aMOp(HBIM TBEpAbIM BEIIECTBOM. HECKOJIBKO MOJIE3HBIX KPUCTAJUIMYECKUX MOJMMOP(PHBIX
¢opm B pesynapTare OBUTH TOJYYEHbI C HCIOJIb30BAHHWEM YCJIOBUH, OMHUCAHHBIX 3/1€Ch B
SKCIIEPUMEHTATIBHOM paszene. Bo Bcex BOIUIOLIEHMSX, OTHOCAILIMXCS K TBEPIAbIM (popmam,
ONHCAHHBIM 3]1€Ch, NHWKU HA KapTUHAX AUQPAKLIUH PEHTTEHOBCKUX JIyded Ha MOpPOLIKe
u3MepeHsl ¢ ucnoip3zoBanueM CuKa uzmyuenus.

Honumopduas Popma A Coeaunenus X
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Takum 00pa3oM, B HONMOJHHUTENIBHOM aCHEKTe M300peTeHHs MpeaIokeHa NoIuMopdHas
®opma A Coegunenust X. Jta nonumopdHast popmMa MOKeT ObITh OXapaKTEPU30BaHA TEM, UTO
JlaeT 10 MEHbIIeH Mepe OIHO U3 CIENYIOIUX 3HAaueHUN 20, M3MEepeHHBIX ¢ HMCHOJIb30BAHUEM
CuKa m3nyuenus: 7,8 u 21,8.

IMomumopduas ¢opma A Coeamnenusi X XapaxTepusyercs KapTUHOH augpakuuu
PEHTI€HOBCKUX JIyuel Ha MOPOLIKE, [0 CYLIEeCTBY Kak MOKa3aHo Ha dur. 1.

JlecsaTp MUKOB AUMPAKIMH PEHTICHOBCKHX JIyuell Ha NMOPOIIKe Ui 3TOH MOJMMOPHOM
¢dopmbl [yron 2-teta (26), uatercuBHOCTb (%)] mpencrasisiroT cobdoit 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%)
u 19,1 (29,8%).

CormacHo HactosmieMy U300peTeHHIO mpemiokeHa mnonumopdpHas Popma A
CoennHenus: X, KOTOpasi UMEET KapTUHY AUPPAKINH PEHTICHOBCKHUX JIydel Ha MOPOIIKE C 110
MEHbIIEH Mepe OIHUM XapaKTEePUCTHUECKHM IHKOM INPH 3HAYEHHH 2-Te€Ta MPHUMEPHO PABHOM
7,8°.

CormacHo HacrosmeMmy u300peTeHHIO TMpemiokeHa mnonumopdpHas Popma A
Coennnenust X, KOTOpasi UMeET KapTUHY AU(PAKINH PEHTI€HOBCKUX JIydel Ha MOPOIIKE C 110
MEHbIIEH Mepe OIHUM XapaKTEePUCTHUECKHUM IMHKOM IPU 3HAYEHUHU 2-TeTa MPHUMEPHO PAaBHOM
21,8°.

CormacHo HacTOsieMy HM300peTeHur0 mnpemiokeHa mnonumoppHas Popma A
Coeaunenus: X, KOTOpasi UMeET KapTUHY AU(PAKIMU PEHTT€HOBCKUX JIydel Ha MOpPOIIKE C IO
MEeHbLIIeH Mepe AByMs XapaKTepUCTUYECKUMH MHMKaMU IIPU 3HAYEHUSIX 2-TeTa MPUMEPHO PaBHBIX
7,8° 1 21,8°

CormacHo HactosimieMy UW300peTeHHIO mpemiokeHa mnonumopdHas DPopma A
CoenuHenusi X, KOTOpass MMEET KapTUHY AUQPPAKLUU PEHTI€HOBCKHUX JIy4eld Ha MOPOLIKE C
XapaKTEPUCTUYECKUMU MUKAMU MPU 3HAYCHUSX 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°.

CormacHo HactosmieMy HW300peTeHHIO MpemiokeHa mnonumopdHas Popma A
CoennHenusi X, KOTOpasi MMEET KaPTHHY AM(PPAKLIUU PEHTTCHOBCKUX JIyded Ha MOPOLIKE T10
CYIIECTBY TAKYIO K€, KaK KapTHHA TU(PAKINN PEHTTC€HOBCKUX JIydel Ha MOpOIIKE, MOKa3aHHAs
Ha @ur. 1.

CormacHo HacrosmeMy U300peTeHHIO TMpemiokeHa mnonumopdpHas Popma A

CoennHenus: X, KOTOpasi UMeET KapTUHY AUPPAKINHM PEHTI€HOBCKUX JIydel Ha MOPOIIKE C IO
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MEHbIIIEH Mepe OAHHMM XapaKTEepUCTUYECKUM IMUKOM IpU 3HAYEHUHU 2-TeTa paBHOM 7,8° IuIocC
nnu Munyc 0,2° 2-teta.

CormacHo HacroslmeMy U300peTeHHIO TMpemioxkeHa nonumopdpHas Popma A
Coeaunenus: X, KOTOpasi UMeeT KapTUHY AU(PAaKIMU PEHTTEHOBCKUX JIydel Ha MOPOIIKE C IO
MEHbLIEeH Mepe OJHUM XapaKTepUCTUYECKUM MUKOM IIpU 3HA4eHUHU 2-TeTta paBHOM 21,8° mimoc
i Munyc 0,2° 2-teta.

CormacHo HactosimieMy H300peTeHHIO mnpemiokeHa mnonumopdHas Popma A
CoennHenus: X, KOTOpasi UMeET KapTUHY AUPPAKIHH PEHTICHOBCKUX JIy4el Ha MOPOIIKE C 10
MeHbIlIeH Mepe ABYMsl XapaKTepUCTHUECKUMMM IMHMKaMU IPU 3HAUEHUsX 2-TeTa paBHBIX 7,8° U
21,8°, roe ykasaHHbIe 3HAUE€HUs MOTYT OTJIMYAThCS Ha IIroC miu Munyc 0,2° 2-teta.

CormacHo HacrosmieMy UW300peTeHHIO mpemiokeHa mnonumopdHas Popma A
CoennHenusi X, KOTOpass MUMe€ET KapTUHY AU(PPAKLUU PEHTI€HOBCKHUX JIy4eld Ha MOPOLIKE C
XapaKTEPUCTUYECKMMU MUKaMU TMPU 3HaUYeHUsX 2-Teta paBHbIX 7,8, 21,8, 13,3, 6,6, 23,9, 9.6,
14,5, 15,6, 22,7 u 19,1°, roe yka3aHHble 3HAYEHUSI MOTYT OTJIMYAThCA Ha TUIFOC uiu MuHyc 0,2°
2-tera.

IHonumopduas popma B Coenunenns X

B nomonHuTensHOM acmekTe u3o0OpereHMs mnpemioxkeHa mnonumopdHas Popma B
Coeaunenust X. Ota nomumopdHas GopMa MOXKET ObITh OXapaKTepU30BaHA TEM, YTO JAET IO
MEHbLIEeH Mepe OAHO U3 CIEAYIOUINX 3HaueHui 20, u3MmepeHHbIX C¢ ucnoib3oBaHueM CuKa
nusnydenus: 9,3 u 23,4

IMonumopduast ¢popma B Coeaunenuss X XapakTepusyeTcsi KapTUHON U PAKIUH
PEHTI€HOBCKUX JIydel Ha MOPOLIKE, [0 CYLIECTBY Kak NOKa3aHo Ha Pur. 3.

JlecsaTh MUKOB AH(PAKIMK PEHTICHOBCKHX JIyuell Ha MOPOLIKe Uil 3TOH MOJUMOPHON
¢dopmsl [yron 2-teta (26), nuatercuBHOCTD (%)] mpeacrasisiroT codoit 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%) u 20,6 (30,9%).

CormacHo HacrosimeMy H300peTeHHIO mpemsiokeHa mnoiuMopdnas Popma B
CoennHenus: X, KOTOpasi UMeET KapTUHY AUPPAKINH PEHTICHOBCKHUX JIydel Ha MOpPOLIKE C 110
MEHbIIEH Mepe OIHUM XapaKTEePUCTHYECKHMM IHKOM INPHU 3HAYEHUHU 2-Te€Ta MPHUMEPHO PABHOM
9,3°.

CormacHo HacrosimieMy H300peTeHHIO TpemsiokeHa mnoiauMopdpnas Popma B

CoennHenust X, KOTOpasi UMeET KapTUHY AU(PPAKINHM PEHTI€HOBCKUX JIydel Ha MOPOIIKE C 110
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MEHbIIIEH Mepe OJHUM XapaKTePUCTHUECKUM IHKOM IpPU 3HAY€HUM 2-TeTa MPUMEPHO PaBHOM
23,4°.

CormacHo HacrosimieMy H300peTeHHIO TpeasiokeHa mnoiauMmopgpHas DPopma B
Coeaunenus: X, KOTOpasi UMeeT KapTUHY AU(PAKIMU PEHTTEHOBCKUX JIydel Ha MOPOIIKE C IO
MEHbIIEH Mepe ABYMsI XapaKTEPUCTUYECKUMHU TUKaMU MPU 3HAYEHUSIX 2-Te€Ta IPUMEPHO PaBHBIX
9,3°mn 23,4°.

CormacHo HactosimieMy u300peTeHur0 mpemyioskeHa mnojumopdHas Popma B
CoenuHenusi X, KOTOpass MMeEET KapTUHY AUQPPAKLUN PEHTTCHOBCKHUX JIy4eld Ha MOPOLIKE C
XapaKTEPUCTUYECKUMHU MUKAMU MPU 3HAYEHUAX 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 u300peTeHHIO TpemsiokeHa mnoiuMopdras Popma B
CoenuHenusi X, KOTOpasi IMEET KaPTHHY AM(PPAKLIUU PEHTTCHOBCKUX JIyded Ha MOPOLIKE I10
CYIIECTBY TAKYIO K€, KaK KapTHHA TU(PPAKIIHA PEHTTEHOBCKUX JIyueil Ha MOPOLIKe, MTOKa3aHHas
Ha @ur. 3.

CormacHo HacrosimeMy u300peTeHHI0 mpemsiokeHa mnoiuMopdnas Popma B
CoennHenus: X, KOTOpasi UMeET KapTUHY AU(PAKINH PEHTI€HOBCKUX JIydel Ha MOPOIIKE C IO
MEHbIIIEH Mepe OAHMM XapaKTEepUCTUYECKUM IMUKOM INpPU 3HAYEHHU 2-TeTa paBHOM 9,3° mioc
unu Munyc 0,2° 2-teta.

CormacHo HacTosimeMy u3o0peTeHuro mpemsiokeHa noiumopduas Dopma B
Coeaunenus: X, KOTOpasi UMeeT KapTUHY AU(PAaKIMU PEHTTEHOBCKUX JIydel Ha MOpPOIIKE C IO
MEHbIIEeH Mepe OIHUM XapaKTePUCTUYECKUM IMUKOM MPU 3HAYEHHHU 2-TeTa paBHOM 23,4° 1utoc
w Munyc 0,2° 2-teta.

CormacHo HactosimeMy u300peTeHHI0 mpemsiokeHa mnoiuMopdHas Popma B
CoennHenus: X, KOTOpasi UMeET KapTUHY AUPPAKIHH PEHTICHOBCKUX JIy4el Ha MOPOIIKE C 110
MeHbIlIeH Mepe ABYMs XapaKTepUCTHUYECKUMMU IMMUKAaMU IPU 3HAUEHUsX 2-TeTa paBHBIX 9,3° U
23,4°, rie yKa3aHHbIE 3HAUEHUs] MOTYT OTJIMYATHCS Ha TUIFOC Wi MuHyc 0,2° 2-Tera.

CormacHo HacrosimeMy u300peTeHHMIO TpemsiokeHa mnoiuMopdnas Popma B
CoennHenusi X, KOTOpass UMe€ET KapTUHY AUQPPAKLUN PEHTI€HOBCKHUX JIy4eld Ha MOPOLIKE C
XapaKTEPUCTUYECKMMHU MTMKaMHU TMPU 3HAYEHUsIX 2-TeTa paBHbIX 9,3, 23,4, 10,5, 17,7, 21,0, 16,1,
26,1, 18,6, 26,7 u 20,6°, rne yka3aHHbIe 3HAYEHUS MOTYT OTJIMYATHCS Ha TUTIOC Wik MUHYC 0,2°
2-tera.

Hoaumopduas popma C Coennnenus X
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B pomomHuTenbHOM acmekrte w3o0pereHuss mnpemsoskeHa mnonmuMopdHas Dopma C
Coeaunenust X. Dta nomumopdHas GopMa MOKET ObITh OXapaKTepH30BaHA TEM, YTO HAET IO
MEHbLIEH Mepe OAHO U3 CIEAYIOUINX 3HaueHui 20, u3mepeHHbIX C¢ ucnoib3oBaHueM CuKa
usnydenus: 6,0 m 11,3.

IMonmumopduas ¢opma C CoeamHenmss X XapakTepuU3yeTcs KapTHHOH auQpakiuu
PEHTI€HOBCKUX JIydel Ha MOPOLIKE, [0 CYLIECTBY Kak MOKa3aHO Ha Pur. 5.

JlecsaTh MUKOB AH(PAKIIKM PEHTICHOBCKHX JIyuell Ha MOPOLIKe Ui 3TOH MOJUMOPGHON
¢dopmbl [yron 2-teta (26), uatercuBHOCTb (%)] mpencrasisiroT cobdoit 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%) u 18,3 (11,8%).

CormacHo HacrosmeMy u300peTeHuro mnpemyokena mnonmumopdHas Dopma C
CoennHenus: X, KOTOpasi UMeET KapTUHY AUPPAKIUH PEHTTCHOBCKUX JIyuell Ha MOPOIIKE C 110
MEHbIIEH Mepe OIHUM XapaKTEePUCTHYECKHMM IHKOM IPH 3HAYEHWHU 2-TeTa MPHUMEPHO PABHOM
6,0°.

CormacHo HacrosmeMy u300pereHnio mnpenyoxkena mnonmumopdHas DPopma C
Coennnenust X, KOTOpasi UMeET KapTUHY AU(PAKINH PEHTI€HOBCKUX JIy4el Ha MOPOIIKE C 110
MEHbIIEH Mepe OJHUM XapaKTepUCTHUECKHMM IHMKOM IPH 3HAYEHUHU 2-TeTa MPUMEPHO PABHOM
11,3°.

CormacHo HacTosieMy u300peTeHuro npemsoxkeHa mnonumoppuas DPopma C
Coeaunenus: X, KOTOpasi UMeET KapTUHY AU(PAKIMU PEHTT€HOBCKUX JIydel Ha MOpPOIIKE C IO
MEeHblIIeH Mepe AByMs XapaKTepUCTUYECKUMH MHMKaMU NPU 3HAYEHUSIX 2-TeTa MPUMEPHO PaBHBIX
6,0°u 11,3°.

CormacHo HactosimieMy u300peTeHuro mnpemyoxkena mnonumopdHas Dopma C
CoenuHenusi X, KOTOpas MMEET KapTUHY AUQPPAKLUK PEHTICHOBCKHUX JIy4eld Ha MOPOLIKE C
XapaKTEPUCTUYECKUMU MUKaMHU MPHU 3HAYEHUSIX 2-TeTa mpuMepHo paBHbIX 6,0, 11,3, 7.5, 10,3,
12,0, 24,9, 13,0, 14,5, 16,5 u 18,3°.

CormacHo HacrosimieMy u300peTeHHio mnpemyoxkeHa mnonumopdHas DPopma C
CoennHenusi X, KOTOpasi MMEET KaPTHHY AM(PPAKLIUU PEHTTCHOBCKUX JIyded Ha MOPOLIKE T10
CYIIECTBY TAKYIO K€, KaK KapTHHA TU(PaKINN PEHTTCHOBCKUX JIydel Ha MOPOIIKE, TOKa3aHHAs
Ha @ur. 5.

CormacHo HacrosmeMmy u300pereHnio mnpemyoxkeHa mnonmumopdHas Dopma C

CoennHenus: X, KOTOpasi UMeET KapTUHY AUPPAKINHM PEHTI€HOBCKUX JIydel Ha MOPOIIKE C IO
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MEHbIIIEH Mepe OAHMM XapaKTepUCTHUYECKUM MHUKOM MpHU 3HAUYEHUU 2-TeTa paBHOM 6,0° muioc
nnu Munyc 0,2° 2-teta.

CormacHo HacrosmeMy u300peTeHHI0 mnpenyokeHa mnonumopdpHas DPopma C
Coeaunenus: X, KOTOpasi UMeeT KapTUHY AU(PAaKIMU PEHTTEHOBCKUX JIydel Ha MOPOIIKE C IO
MEHbLIEeH Mepe OJHUM XapaKTepUCTHUECKUM MUKOM IIpH 3HadeHUu 2-teta paBHOM 11,3° mimoc
i Munyc 0,2° 2-teta.

CormacHo HacrosimieMy u300peTeHuro mnpemyoxkena mnonumopdHas Dopma C
CoennHenus: X, KOTOpasi UMeET KapTUHY AUPPAKIHH PEHTICHOBCKUX JIy4el Ha MOPOIIKE C 10
MeHbIlIeH Mepe ABYMsl XapaKTepUCTUUYECKHMMH IMHUKAMH IpPU 3HAUeHUsX 2-Tera paBHBIX 60,0° U
11,3°, rae ykazaHHble 3HaU€HHUSI MOTYT OTJIMYAThCs Ha II0C 1in MuHyc 0,2° 2-teTa.

CormacHo HacrosimeMy u300pereHuio mnpemyoxkeHa mnonmumopdHas DPopma C
CoennHenusi X, KOTOpass UMeEET KapTUHY AU(PPAKLUK PEHTTCHOBCKUX JIy4eld Ha IMOPOLIKE C
XapaKTEPUCTUYECKMMHU MUKAMU MPU 3HAaYeHUsAX 2-Teta paBHbX 0,0, 11,3, 7.5, 10,3, 12,0, 24,9,
13,0, 14,5, 16,5 u 18,3°, roe yka3aHHbIE 3HAYEHUSI MOTYT OTJIMYAThCA Ha TUIFOC uiu MunHyc 0,2°
2-tera.

IHonaumopduas popma D Coennnenus X

B nomonHuTensHOM acmekTe M300peTeHus mpemiokeHa noiaumopgHas Popma D
CoenuHenust X, KOTOpasi, KaK MOJIATalOT, SIBJIAETCS MOHOTHIPATHON KPUCTATNYECKOH (popmoil.
Ota nonumopduas Gopma Moxker ObITH OXapaKTepU30BaHA TEM, YTO JAaeT IO MEHbLIeH Mepe
OIHO M3 CJIEAYIOLIMX 3Ha4YeHwi 20, n3MepeHHbIX ¢ ucnonb3oBaHueM CuKa usnyuenws: 9,3 u
10,5.

[omumopduas dopma D Coemmnenusi X XapakTepusyercs KapTHHOH audpakiuu
PEHTI€HOBCKUX JIydel Ha MOPOLIKE, [0 CYLIECTBY Kak Noka3aHo Ha Pur. 7.

JlecaTh MUKOB AUMPAKLMH PEHTICHOBCKHUX JIyueil Ha TOPOLIKe It 3TOH MoJuMopgHOH
¢dopmsl [yroxn 2-teta (26), nuatercuBHOCTD (%)] mpeacrasisiroT codoit 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%).

CormacHo HacrosmieMy U300peTeHHIO mpemiokeHa mnonumopdpHas Popma D
CoennHenus: X, KOTOpasi UMeET KapTUHY AU(PPAKINH PEHTI€HOBCKUX JIydel Ha MOPOIIKE C 110
MeHbIlIeH Mepe OAHUM XapaKTePUCTHUECKUM IHUKOM IpPU 3HAYEHUM 2-TeTa MPUMEPHO PaBHOM
9,3°.

CormacHo HacrosmieMy u300peTeHHIO mpemioxkeHa mnonumopdpHas Popma D

Coenunenust X, KOTOpasi UMeET KapTUHY AU(PPAKINHM PEHTI€HOBCKUX JIydel Ha MOPOIIKE C 110
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MEHbIIIEH Mepe OAHUM XapaKTePUCTHUUECKUM IHUKOM IpPU 3HAYEHUM 2-TeTa MPUMEPHO PaBHOM
10,5°.

CormacHo HacrosieMy H300peTeHHIO MpemioxkeHa mnonumopdpHas Popma D
Coeaunenus: X, KOTOpasi UMeeT KapTUHY AU(PAKIMU PEHTTEHOBCKUX JIydel Ha MOPOIIKE C IO
MEHbIIEH Mepe ABYMsI XapaKTEPUCTUIECKUMH MUKAMH NPU 3HAYEHUAX 2-Te€Ta IPUMEPHO PaBHBIX
9,3°u 10,5°.

CormacHo HactosimieMy u300peTeHHI0 mnpemiokeHa mnonumopdHas Popma D
CoenuHenusi X, KOTOpass UMeEET KapTUHY AUQPPAKLUU PEHTI€HOBCKHUX JIy4eld Ha MOPOLIKE C
XapaKTEPUCTUYECKUMHU MUKAMU MPU 3HAYEHUAX 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 U300peTeHHIO mpemiokeHa mnonumopdHas Popma D
CoenuHenusi X, KOTOpasi IMEET KaPTHHY AM(PPAKLIUU PEHTTCHOBCKUX JIyded Ha MOPOLIKE I10
CYIIECTBY TAKYIO K€, KaK KapTHHA TU(PAKINN PEHTTC€HOBCKUX JIydel Ha MOPOIIKE, MOKa3aHHAs
Ha @ur. 7.

CormacHo HacrosimieMy U300peTeHHIO mpemioxkeHa mnonumopdpHas Popma D
CoennHenus: X, KOTOpasi UMeET KapTUHY AU(PAKINH PEHTI€HOBCKUX JIydel Ha MOPOIIKE C IO
MEHbIIEH Mepe OAHMM XapaKTEepUCTUYECKUM MUKOM IpU 3HAYEHUHU 2-TeTa paBHOM 9,3° mmoc
unu Munyc 0,2° 2-teta.

CormacHo HacTosimeMy H300peTeHuro npemiokeHa mnonumoppHas Popma D
Coeaunenus: X, KOTOpasi UMeeT KapTUHY AU(PAaKIMU PEHTTEHOBCKUX JIydel Ha MOpPOIIKE C IO
MeHbIeH Mepe OIHHUM XapaKTePUCTUYECKUM IMUKOM MpU 3HadeHHH 2-Teta paBHOM 10,5° mutoc
w Munyc 0,2° 2-teta.

CormacHo HactosimieMy u300peTeHHI0 mpemiokeHa mnonumopdHas Popma D
CoennHenus: X, KOTOpasi UMeET KapTUHY AUPPAKIHH PEHTICHOBCKUX JIy4el Ha MOPOIIKE C 110
MeHbIllel Mepe ABYMs XapaKTepUCTHUYECKMMM MMUKAMU IPU 3HAUeHUsX 2-TeTra paBHBIX 9,3° U
10,5°, rae ykazaHHbIE 3HaU€HUSI MOTYT OTJIMYAThCs Ha II0C in MuHyc 0,2° 2-teta.

CormacHo HacrosimieMy U300peTeHHIO mpemiokeHa mnonumopdHas Popma D
CoennHenusi X, KOTOpass UMeEET KapTUHY AUQPPAKLUU PEHTI€HOBCKHUX JIy4eld Ha MOPOLIKE C
XapaKTEepUCTUYECKMMHU MTUKaMHU NP 3Ha4eHusX 2-teta paBHbix 9,3, 10,5, 16,1, 26,1, 21,0, 20,6,
16,8, 17,7, 14,7 u 9,7°, rne yka3aHHbIe 3HAYEHUSI MOTYT OTJIMUATHCSA HA TUTFOC Wik MuHyc 0,2° 2-
TeTa.

Hoaumopduas popma E Coenunenns X
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B nmononHuTensHOM acriekte u300pereHus npeasokeHa noiuMopdHas Dopma E
Coeaunenust X, KOTOpasi, KaK MOJIArar0T, ABJSAETCS KPUCTAIMUYECKOH 1,25-cTrexnomerpudecku
runpataoit popmoit Coenmnennst X. Ita nosumopdHas Gopma MOKeT ObITh OXapaKTEepPH30BaHA
TE€M, 4YTO JaeT MO MEHbIIeH Mepe OIHO W3 CIEAYIIIUX 3Ha4YeHWd 20, HU3MEpPeHHBbIX C
ucnonb3oBanneM CuKa nznydenus: 9,2 u 22,9,

[onmumopduas ¢opma E Coeamnenmss X Xxapakrtepusyercsi KapTHHOH audpaxiuu
PEHTI€HOBCKUX JIydel Ha MOPOLIKE, M0 CYLIECTBY Kak noka3zaHo Ha Pur. 10.

JlecsaTh MUKOB TUMPAKIMH PEHTICHOBCKHX JIydeil Ha TOPOIIKe i 3TOH MoJuMoppHOH
dopmbl [yron 2-teta (260), unTeHcuBHOCTb (%)] mpencraBisiroT 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 HacrosmeMmMy u300peTeHMIO TpemyokeHa nonumopdHas Popma E
CoennHenus: X, KOTOpasi UMeET KapTUHY AUGPAKINH PEHTICHOBCKUX JIydel Ha MOpPOIIKE C 110
MeHbIIIeH Mepe OAHUM XapaKTePUCTHUECKUM IHUKOM IpPU 3HAYEHUM 2-TeTa MPUMEPHO PaBHOM
9,2°.

CormacHo HacrosmeMmMy u3o0peTeHM0 npemyokeHa nonumoppuas Popma E
CoennHenus: X, KOTOpasi UMeET KapTUHY AU(PPAKINHM PEHTI€HOBCKUX JIydel Ha MOPOIIKE C 110
MEHbIIEH Mepe OJHUM XapaKTePUCTHUECKUM IHUKOM IpPHU 3HAYEHUM 2-Te€Ta MPUMEPHO PaBHOM
22.9°.

CormacHo HacTosileMy H300peTeHMIO mnpemioxkeHa mnoiauMopduas Popma E
Coeaunenus: X, KOTOpasi UMeeT KapTUHY AU(PAaKIMU PEHTT€HOBCKUX JIyded Ha MOpPOIIKE C IO
MeHbIIeH Mepe ABYMsI XapaKTePUCTUYECKUMHU TUKaMU MPU 3HAYEHHSIX 2-TeTa MPUMEPHO PaBHbBIX
9,2°mn22,9°.

CormacHo HactosmeMy u300peTeHMIO TpemiokeHa nojumoppuas @Popma E
CoenuHenusi X, KOTOpass UMEET KapTUHY AUQPPAKLUN PEHTI€HOBCKHUX JIy4eld Ha MOPOLIKE C
XapaKTEPUCTUYECKUMHU MUKAMU MPU 3HAYEHUAX 2-TeTa NPUMEPHO paBHbIX 9,2, 229, 14,6, 12,7,
16,5, 26,9, 9,7, 14,0, 10,4 u 19,5°.

CormacHo HacrosmeMy H300peTeHMIO TmpemyokeHa nonumoppuas Popma E
CoenuHenusi X, KOTOpasi IMEET KaPTHHY AM(PPAKLIUU PEHTTCHOBCKUX JIyded Ha MOPOLIKE I10
CYIIECTBY TAKYIO K€, KaK KapTHHA TU(PAKINN PEHTTCHOBCKUX JIydel Ha IMOPOIIKE, MOKa3aHHAs
Ha @ur. 10.

CormacHo HacrosmeMy u300peTeHMi0 npemyokeHa nonumoppHas Popma E

Coenunenus: X, KOTOpasi UMeET KapTUHY AU(PPAKINHM PEHTI€HOBCKUX JIydel Ha MOPOIIKE C 110
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MEHbIIIeH Mepe OAHHMM XapaKTEepUCTUYECKUM MUKOM IpPU 3HAUYEHUHU 2-TeTa paBHOM 9,2° mimoc
nnu Munyc 0,2° 2-teta.

CormacHo HacrosumeMmMy u3o0peTeHMi0 npemyokeHa nonumoppuas Popma E
Coeaunenus: X, KOTOpasi UMeeT KapTUHY AU(PAaKIMU PEHTTEHOBCKUX JIydel Ha MOPOIIKE C IO
MEHbLIEH Mepe OJJHUM XapaKTepUCTHUECKUM IHUKOM P 3HaYeHUHU 2-TeTa paBHOM 22,9° miroc
i Munyc 0,2° 2-teta.

CorimacHo HactosimieMy u300peTeHHMI0 mpemiokeHa noigumopduas @Popma E
CoennHenus: X, KOTOpasi UMeET KapTUHY AUPPAKIHH PEHTICHOBCKUX JIy4el Ha MOPOIIKE C 10
MeHbIlIeH Mepe ABYMsl XapaKTepUCTUUYECKUMMH IMHUKaMH IPU 3HAUEHUsX 2-TeTa paBHBIX 9,2° U
22.9°, rae ykasaHHbIE 3HAUE€HUsI MOTYT OTJIMYAThCs Ha IIroC min MuHyc 0,2° 2-teta.

CormacHo HacrosmieMy u300peTeHMIO mpemyokeHa nonuMmopduas @Popma E
CoennHenusi X, KOTOpass UMeEET KapTUHY AU(PPAKLUK PEHTTCHOBCKUX JIy4eld Ha IMOPOLIKE C
XapaKTEPUCTUYECKMMHU MTUKaMHU MPHU 3HAYEHUsIX 2-TeTa paBHbIX 9,2, 22,9, 14,6, 12,7, 16,5, 26,9,
9,7, 14,0, 10,4 u 19,5°, roe yka3aHHbIe 3HAUEHUSI MOTYT OTJIMYATHCA HA TUTFOC Wik MuHYyC 0,2° 2-
TeTa.

Hoaumopduas popma F Coeaunenus X

B nmomonHuTenbHOM acrekte wu300pereHus mpemioxkeHa mnonumopduas Popma F
Coeaunenuss X, KoTOpas, Kak mosararoT, sBisercs 0,25-CTeXMOMETpUYECKU TUAPATHOU
dopmoii Coeannenusi X. Dta nonuMopdHas GopmMa MOKET ObITb OXapaKTEPU30BaHA TEM, UTO
JaeT MO MEHbIIEeHl Mepe OJHO M3 CIeNYIOUIMX 3HA4eHHH 20, N3MEepeHHBbIX C HMCIOJIb30BAHUEM
CuKa mnyuenusi: 18,7 u 8,99.

[omumopduas ¢opma F Coemmnenuss X xapakrepusyercs KapTHHOW Au(paKIUH
PEHTI€HOBCKUX JIydel Ha MOPOLIKE, [0 CYLIECTBY Kak noka3zaHo Ha dur. 13.

JlecaTh MUKOB AUMPAKLMH PEHTICHOBCKHUX JIyueil Ha TOPOLIKe It 3TOH MoJuMopgHOH
dopmbl [yron 2-tera (260), unTeHcuBHOCTh (%)] mpencraBisiror 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%).

CormacHo HacrosieMy H300peTeHHMIO mpemiokeHa mnonmuMopdpHas Dopma F
CoennHenus: X, KOTOpasi UMeET KapTUHY AU(PPAKINH PEHTI€HOBCKUX JIydel Ha MOPOIIKE C 110
MEHbIIIeH Mepe OAHUM XapaKTePUCTHUECKUM IHUKOM IpPU 3HAYEHUM 2-TeTa MPUMEPHO PaBHOM
18,7°.

CormacHo HacrosimeMy H300peTeHHIO mpemjioxkeHa mnonmumopdpHas Dopma F

Coenunenust X, KOTOpasi UMeET KapTUHY AU(PPAKINHM PEHTI€HOBCKUX JIydel Ha MOPOIIKE C 110
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MEHbILIEH Mepe OJHHUM XapaKTEPUCTHYECKUM MHUKOM MPHU 3HAYEHUU 2-T€Ta MPUMEPHO PaBHOM
8,9°.

CormacHo HacrosimeMy M300peTeHHMIO mpemsioxkeHa mnonuMopdpHas Dopma F
Coeaunenus: X, KOTOpasi UMeeT KapTUHY AU(PAKIMU PEHTTEHOBCKUX JIydel Ha MOPOIIKE C IO
MEHbIIEH Mepe ABYMsI XapaKTEPUCTUIECKUMH MUKAMH NPU 3HAYEHUAX 2-Te€Ta IPUMEPHO PaBHBIX
18,7° u 8,9°.

CormacHo HacrosieMy HM300peTeHHIO mpemiokeHa mnonmumopdpHas Dopma F
CoenuHenusi X, KOTOpass MMeEET KapTUHY AUQPPAKLUN PEHTTCHOBCKHUX JIy4eld Ha MOPOLIKE C
XapaKTEPUCTUYECKUMHU MUKAMU MPU 3HAYEHUSAX 2-TeTa mpuMepHO paBHbIX 18,7, 8,9, 15,1, 25,4,
14,5,22,9,99,282,8,2u11,9°.

CormacHo HacrosieMy H300peTeHHIO mpemiokeHa mnonmuMopdpHas Dopma F
CoenuHenusi X, KOTOpasi IMEET KaPTHHY AM(PPAKLIUU PEHTTCHOBCKUX JIyded Ha MOPOLIKE I10
CYIIECTBY TAKYIO K€, KaK KapTHHA TU(PPaKINKU PEHTTEHOBCKUX JIydeil Ha MOPOIIKe, ITOKa3aHHAas
Ha @ur. 13.

CormacHo HacrosieMy H300peTeHHMIO mpemioxkeHa mnomuMopdpHas Dopma F
CoennHenus: X, KOTOpasi UMeET KapTUHY AU(PAKINH PEHTI€HOBCKUX JIydel Ha MOPOIIKE C IO
MEHbIIIEeH Mepe OJHUM XapaKTePUCTUYECKUM IUKOM IpU 3HAYeHUM 2-TeTa paBHOM 18,7° mumoc
unu Munyc 0,2° 2-teta.

CormacHo HactosimeMy u3o0peTeHMIO mpemjiokeHa mnonumoppnas Dopma F
Coeaunenus: X, KOTOpasi UMeeT KapTUHY AU(PAaKIMU PEHTTEHOBCKUX JIydel Ha MOpPOIIKE C IO
MEHbIIEeH Mepe OJHHM XapaKTEepPUCTUYECKUM IMHUKOM IpPU 3HaYeHUU 2-TeTa paBHOM 8,9° muioc
w Munyc 0,2° 2-teta.

CormacHo HacrosieMy H300peTeHHI0 mpemioxkeHa mnonmumopdpHas Dopma F
CoennHenus: X, KOTOpasi UMeET KapTUHY AUPPAKIHH PEHTICHOBCKUX JIy4el Ha MOPOIIKE C 110
MeHbIlIeH Mepe ABYMsl XapaKTepUCTUYECKMMH MUKaMU MPU 3HAYEHUsIX 2-TeTa paBHbIX 18,7° u
8,9°, rae ykasaHHbIE 3HaU€HUsl MOTYT OTJIMYAThCs Ha IUTIOC uiu MuHyc 0,2° 2-Teta.

CormacHo HacrosieMy H300peTeHHIO mpemioxkeHa mnonmuMopdpHas Dopma F
CoennHenusi X, KOTOpass UMe€ET KapTUHY AUQPPAKLUN PEHTI€HOBCKHUX JIy4eld Ha MOPOLIKE C
XapaKTEPUCTUYECKMMHU NTMKaMHU TMPHU 3Ha4eHUsX 2-teta paBHbIX 18,7, 8,9, 15,1, 25,4, 14,5, 229,
9,9, 28,2, 8,2 u 11,9°, rne yka3zaHHble 3HAUEHHUS] MOTYT OTJIMYAThCS HA TUTFOC Wi MuHyc 0,2° 2-
TeTa.

Hoaumopduas popma K Coeaunenns X
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B nomonHuTensHOM acmekTe u3o0pereHMs mnpemioxkeHa mnonumopdHas Popma K
Coeaunenust X. Dta nomumopdHas GopMa MOKET ObITh OXapaKTepH30BaHA TEM, YTO HAET IO
MEHbLIEH Mepe OAHO U3 CIEAYIOUINX 3HaueHui 20, u3mepeHHbIX C¢ ucnoib3oBaHueM CuKa
u3nyuenus: 8,4 u9,7.

IMonmumopduas ¢opma K Coenmnenms X Xapakrepusyercs: KapTHHOH auQpakiuu
PEHTI€HOBCKUX JIydel Ha MOPOLIKE, [0 CYLIECTBY Kak noka3zaHo Ha Pur. 16.

JecsaTh MUKOB AU(PAKIMH PEHTTCHOBCKHUX JIyueil Ha TOPOIIKe Ui 3TOH MOoJuMOppHOH
¢dopmbl [yron 2-tera (26), uarencuBHocTh (%0)] npencrasisitoT codoii: 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%) u 18,3 (11,8%).

CormacHo HacrosmeMy u300peTeHHI0 mpemiokeHa mnomumopduas Popma K
CoennHenus: X, KOTOpasi UMEET KapTUHY AUPPAKINH PEHTICHOBCKHUX JIydel Ha MOPOIIKE C 110
MEHbIIEH Mepe OIHUM XapaKTEePUCTHYECKHMM IHKOM IPH 3HAYEHWHU 2-TeTa MPHUMEPHO PABHOM
8,4°.

CormacHo HacrosmieMy U300peTeHHIO mpemiokeHa mnonumopdras Popma K
Coennnenust X, KOTOpasi UMeET KapTUHY AU(PAKINH PEHTI€HOBCKUX JIydel Ha MOPOIIKE C 110
MEHbIIEeH Mepe OIHUM XapaKTePUCTHUECKHM IHMKOM IPH 3HAYEHUHU 2-TeTa MPUMEPHO PABHOM
9,7°.

CormacHo HacrosimeMmy u300pereHuro mpemiokeHa mnomumopgHas Popma K
Coeaunenus: X, KOTOpasi UMeET KapTUHY AU(PAKIMU PEHTT€HOBCKUX JIydel Ha MOpPOIIKE C IO
MEeHbLIIeH Mepe AByMs XapaKTepUCTUYECKUMH MHMKaMU IIPU 3HAYEHUSIX 2-TeTa MPUMEPHO PaBHBIX
8,4°mu9,7°.

CorimacHo HactosimieMy u300peTeHHI0 mpemiokeHa mnomumopduas Popma K
CoenuHenusi X, KOTOpass MMEET KapTUHY AUQPPAKLUU PEHTI€HOBCKHUX JIy4eld Ha MOPOLIKE C
XapaKTEPUCTUYECKUMU MUKAMU MPU 3HAYCHUSX 2-TeTa NpuMepHO paBHbIX 8.4, 9,7, 12,2, 15,1,
24,7,9,0, 21,9, 19,5, 24,2 u 18,3°.

CormacHo HacrosmieMy u300peTeHHI0 mpemiokeHa mnonumopdras Popma K
CoennHenusi X, KOTOpasi MMEET KaPTHHY AM(PPAKLIUU PEHTTCHOBCKUX JIyded Ha MOPOLIKE T10
CYIIECTBY TAKYIO K€, KaK KapTHHA TU(PAKINN PEHTTC€HOBCKUX JIydel Ha MOpOIIKE, MOKa3aHHAs
Ha @ur. 16.

CormacHo HacrosmeMy u300peTeHHI0 mpemiokeHa mnonumopduas Popma K

CoennHenus: X, KOTOpasi UMeET KapTUHY AUPPAKINHM PEHTI€HOBCKUX JIydel Ha MOPOIIKE C IO
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MEHbIIIEH Mepe OAHMM XapaKTEepUCTUYECKUM IMUKOM IpU 3HAYEHUHU 2-TeTa paBHOM 8,4° IUIoC
nnu Munyc 0,2° 2-teta.

CormacHo HacrosueMy u300peTeHHI0 IpemiokeHa nonumopdpuas Dopma K
Coeaunenus: X, KOTOpasi UMeeT KapTUHY AU(PAaKIMU PEHTTEHOBCKUX JIydel Ha MOPOIIKE C IO
MEHbLIEeH Mepe OJHUM XapaKTepUCTUYECKUM IHKOM IpU 3HA4eHUU 2-TeTa paBHOM 9,7° mioc
i Munyc 0,2° 2-teta.

CormacHo HacrosimieMy u300peTeHHI0 mnpemiokeHa mnomumopduas Popma K
CoennHenus: X, KOTOpasi UMeET KapTUHY AUPPAKIHH PEHTICHOBCKUX JIy4el Ha MOPOIIKE C 10
MeHbIlIeH Mepe ABYMsl XapaKTepUCTHUYECKUMMM IMHMKAMU IPU 3HAUEHUsX 2-TeTa paBHBIX 8,4° U
9,7°, rae yka3aHHbIE 3HAUEHUsI MOTYT OTJIMYaThCs Ha IIroC miu Munyc 0,2° 2-teta.

CormacHo HacrosmieMy U300peTeHHI0 mpemiokeHa mnonumopdras Popma K
CoennHenusi X, KOTOpass MUMe€ET KapTUHY AU(PPAKLUU PEHTI€HOBCKHUX JIy4eld Ha MOPOLIKE C
XapaKTEPUCTUYECKMMHU MUKAaMU TMPU 3HaUYCHUsX 2-Teta paBHbIX 8.4, 9,7 122, 15,1, 24,7, 9,0,
21,9, 19,5, 24,2 u 18,3°, rne yka3aHHbIe 3HAYEHUSI MOTYT OTJIMYATHCS Ha TUTFOC Wik MUHYC 0,2°
2-tera.

B nanHOM ommcaHum me3wnatHas conib N-(2-{2-mUMeTHIaMHHOS TUII-METHIIAMHHO }-4-
MeTOoKCH-5-{[4-(1-MeTunuHoNn-3 -1 IUpUMHIUH-2-1JI |aMUHO § peHmn)nporn-2-eHamuaa
obo3HaueHa kak “Me3naarHas Coap Y.

Ioaunmopduas dopma A Mesuaatnon Coan Y

B nononHuTensHOM acmekte u300pereHust mnpemioxkeHa noiuMopduas Popma A
Me3uaarnoii Coan Y. Dta nonmumopdnas popma MoOxkeT OBbITh OXapaKTEepU30BaHA TEM, YTO
JIaeT MO MEHbIIeH Mepe OJHO M3 CIENYIOIUX 3HA4eHUH 20, U3MEpEeHHBIX ¢ HMCIOJb30BAHUEM
CuKa mnydenusi: 5,6 u 6,5.

[Momumopduas popma A Mesuaatnoii Conmn Y xapakrepusyercst KapTHHON Audpakium
PEHTIeHOBCKUX JIydel Ha MOPOLIKE, [0 CYLIECTBY Kak noka3zaHo Ha Pur. 18.

JlecsaTp MUKOB TUQPAKINH PEHTI€HOBCKHX JIyuell Ha MOPOIIKe Ui STOH MOJIMMOPHON
dopmel [yron 2-teta (26), unreHcuBHOCTD (%)] mpencrasisiroT codoit: 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%) u 19,9 (66,7%).

CormacHo HacrosmieMy U300peTeHHIO TMpemiokeHa mnomumopdpHas Popma A
Me3sunaarsoii Coun Y, KoTOpasi UMeeT KapTHHY AU(PaKIUN PEHTIEHOBCKHX JIyueil Ha MOPOLIKe
C MO MeHbIeH Mepe OAHUM XapaKTePUCTHMUECKUM IHKOM IpPU 3HAYEHUM 2-TeTa MNPUMEPHO

paBHOM 5,6°.
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CormacHo HacrosmieMy U300peTeHHIO TMpemiokeHa mnonumopdpHas Popma A
Me3unaarsoii Coun Y, KoTOpasi UMeeT KapTHHY AU(PAKIUN PEHTIEHOBCKHX JIyueil Ha MOPOLIKe
C IO MEHbIIEH Mepe OAHUM XapPaKTEPUCTHUYECKUM ITUKOM IIPU 3HAYEHUU 2-TeTa MPUMEPHO
paBHOM 6,5°.

CormacHo HacTosileMy H300peTeHur0 mnpemiokeHa mnonumoppHas @opma A
Me3uaarsoii Couin Y, KOTOpasi UMeeT KapTHHY OU(PPAKIIUNA PEHTIEHOBCKHX JIyuell Ha MOPOLIKE
C MO MEHbIIEH Mepe NBYMsl XapaKTEPUCTUUECKUMH MUKaMU MPU 3HAYEHUSX 2-Te€Ta MPUMEPHO
paBHbIX 5,6° u 6,5°.

CormacHo HactosimieMy UW300peTeHHIO mpemiokeHa mnomumopduHas Popma A
Me3unartnoii Coun Y, KOTOpasi UMeeT KapTHHY OU(PPAKIUN PEHTIEHOBCKHX JIyueil Ha MOPOLIKe
C XapaKTEepPUCTUYECKUMHU MUKaMU MTPU 3HAYEHUSIX 2-TeTa 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 UW300peTeHHIO mpemiokeHa mnonumopdHas Popma A
Me3unartsoii Coun Y, KOTOpasi UMeeT KapTHHY AU(PaAKIUN PEHTIEHOBCKHX JIyueil Ha MOPOLIKe
IO CYWIECTBY TaKyl e, KaK KapTHHa IU(PpPaKIMK PEHTTeHOBCKUX JIydeil Ha TOpOILKE,
nokasanHasi Ha @ur. 18.

CormacHo HacrosmeMy u300peTeHHIO mpemiokeHa mnonumopdpHas Popma A
Me3sunartsoii Coun Y, KoTOpasi uMeeT KapTUHY AU(PaKIUN PEHTIEHOBCKHX JIyueii Ha MOPOLIKe
C MO MEHbIIEH Mepe OJHUM XapaKTepPUCTUYECKUM IHMKOM IPHU 3HAUYEHUHU 2-TeTa paBHOM 5,6°
woc uu munyc 0,2° 2-rera.

CormacHo HacTosileMy H300peTeHur0 mnpemiokeHa mnonumoppHas Dopma A
Me3unarsoii Couin Y, KOTOpasi UMeeT KapTHHY TU(PPAKIUN PEHTIEHOBCKHX JIyueli Ha MOPOLIKE
C MO MeHbIlel Mepe OJHHUM XapaKTepPUCTUYECKUM MHMKOM IpHU 3Hau€HUU 2-TeTa paBHOM 0,5°
roc unu Munyc 0,2° 2-tera.

CormacHo HactosimieMy UW300peTeHHIO mpemiokeHa mnomumopduHas Popma A
Me3unarsoii Coun Y, KOTOpasi UMeeT KapTHHY OU(PPAKIUN PEHTITEHOBCKHX JIyueii Ha MOPOLIKE
C M0 MeHblIeH Mepe IBYMs XapaKTepUCTHUECKUMH TUKAMU MPHU 3Ha4YeHUsX 2-TeTa paBHBIX 5,6°
u 6,5°, rae yKkasaHHble 3HAUEHUsI MOTYT OTJIMYAThCsl Ha Mo miu Munyc 0,2° 2-tera.

CormacHo HactosmieMy HW300peTeHHIO mpemiokeHa mnomumopdHas Popma A
Me3unartsoii Coun Y, KoTOpasi UMeeT KapTHHY AU(PaAKIUN PEHTIEHOBCKHX JIyueil Ha MOPOIIKe
C XapaKkTEepPUCTUYECKMMHU NUMKAMU MPU 3HAYECHUSIX 2-TeTa paBHbIX 5,6, 6,5, 10,2, 21,0, 13,5, 22,7,
19,3, 27,3, 15,7 u 19,9°, roe yka3aHHble 3HAUEHUSI MOTYT OTJIMYAThCA Ha IUIFOC uiu MuHyc 0,2°

2-TeTa.
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Honumopduas popma B MesuaarHoii Coan Y

B nomonHuTensHOM acmekTe u3o0OpeTeHMs mnpenioxkeHa mnonumopdHas Popma B
MesunatHoii Conmm Y. Ota nomumopdHast GopMa MOKET OBITh OXapaKTEepPH3OBaHA TE€M, YTO
JaeT MO MEHbIIEeH Mepe OJHO M3 CIENYIOUIMX 3HA4eHUH 20, N3MEepeHHBbIX C HMCIOJIb30BAHUEM
CuKa mznyuenust: 7,2 u 8,6.

[Monumopduas Gopma B MesunaTnoii Cosm Y xapakrepusyeTcst KApTHHOH AudpaKiuu
PEHTI€HOBCKUX JIydel Ha MOPOLIKE, [0 CYLIECTBY Kak Nnoka3aHo Ha Pur. 20.

JlecsaTh MUKOB TUMPAKIMH PEHTICHOBCKHX JIydeil Ha TOPOIIKe i 3TOH MoJuMoppHOH
¢dopmsl [yroxn 2-teta (26), uatencuBHOCTD (%)] mpencrasistor codoit: 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 HacrosimeMy u300peTeHHI0 mpemsiokeHa mnoiuMopdnas Popma B
Me3uaarsoii Coun Y, KOTOpasi UMeeT KapTUHY JUPPAKINN PEHTTEHOBCKHX JIyueii Ha MOPOIIKe
C MO MeHbllel Mepe OJHUM XapaKTepUCTHMUECKUM IHUKOM IpU 3HAYEHUM 2-TeTa MPUMEPHO
paBHOM 7,2°.

CormacHo HacrosimieMy H300peTeHHIO TpemsiokeHa mnoiuMoppnas DPopma B
Me3unaarsoii Coun Y, KoTOpasi UMeeT KapTHHY JU(PaKIUN PEHTIEHOBCKHX JIyuell Ha MOPOLIKe
C MO MeHbIIEH Mepe OAHUM XapaKTePUCTHUECKUM IUKOM IpPU 3HAYEHUM 2-TeTa MNPUMEPHO
paBHOM 8,6°.

CormacHo HacTosimeMy u300peTeHmro mpemyioxkeHa noiaumopduas Dopma B
Me3uaarsoii Couin Y, KOTOpasi UMeeT KapTHHY OU(PPAKIIUNA PEHTIEHOBCKHX JIyuell Ha MOPOLIKe
C MO MeHbIIeH Mepe NBYMs XapaKTepUCTUUYECKMMU NMUKAMU MPH 3HAYEHHSIX 2-TeTa MPUMEPHO
paBHbIX 7,2° u 8,6°.

CormacHo HacrosimeMy u300peTeHHI0 mpemyokeHa mnoiuMopdras Popma B
Me3uaarsoii Coun Y, KOTOpasi UMeeT KapTHHY OU(PPAKIUN PEHTIEHOBCKHX JIyueii Ha MOPOLIKE
C XapaKTEepPUCTUYECKUMHU MUKaMU MPU 3HAYCHUSIX 2-TeTa NpUMEPHO paBHbIX 7,2, 8,6, 15,3, 10,4,
25,7,26,1,16,4,9,5,22,1 u 18,8°.

CormacHo HactosimeMy u300peTeHHIO TpemsiokeHa mnoiuMopdnas Popma B
Me3uaartsoii Coun Y, KOTOpasi UMeeT KapTHHY AU(PPAKIUN PEHTIEHOBCKHX JIyueil Ha MOPOLIKe
IO CYWIECTBY TaKyl e, KaK KapTHHa IU(PPAKIMK PEHTTeHOBCKUX JIydeil Ha TOpOIUKE,
nokasansasi Ha @ur. 20.

CormacHo HacrosimieMy H300peTeHHIO mpemsiokeHa mnoiuMopdHas Popma B

Me3sunaarsoii Coun Y, KoTOpasi MeeT KapTUHY AU(PaKIUN PEHTIEHOBCKHX JIyueil Ha MOPOLIKe
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C MO MEeHbIIEeH Mepe OJHHUM XapaKTepUCTUYECKUM MMKOM IpHU 3HAu€HUu 2-TeTa paBHOM 7,2°
roc uinu Munyc 0,2° 2-tera.

CormacHo HacrosimieMy H300peTeHHIO mpeasiokeHa mnoiauMmoppHas DPopma B
Me3sunaarsoii Coun Y, KoTOpasi MeeT KapTUHY AU(PaKLIUN PEHTIEHOBCKHX JIyuell Ha MOpOLIKe
C IO MEHbIIEH Mepe OIHUM XapaKTEepPUCTHYECKUM IHUKOM IpPU 3HAUYEHUH 2-TeTa paBHOM 8,6°
roc Ui Munyc 0,2° 2-tera.

CormacHo HactosimieMy u300peTeHMI0 mpemyioskeHa mnojumopdnas Popma B
Me3uaarsnoii Coun Y, KOTOpasi UMeeT KapTHHY OTU(PPAKIUN PEHTIEHOBCKHX JIyueil Ha MOPOLIKe
C [0 MeHbIIeH Mepe IByMs XapaKTepUCTUYECKUMH TUKaMU MPU 3HaYeHUsIX 2-TeTa paBHbIX 7,2°
u 8,6°, rae yKkasaHHble 3HAUEHUSI MOTYT OTJIMYAThCs Ha MIroC iu MuHyc 0,2° 2-teTa.

CormacHo HacrosimeMy u300peTeHHI0 mpemsiokeHa mnoiuMopdras Popma B
Me3uaarsoii Coun Y, KOTOpasi UMeeT KapTUHY OU(PPAKIUN PEHTIEHOBCKHX JIyYeil Ha MOPOLIKe
C XapaKTEepUCTUYECKMMHU NUKaMU MPU 3HAUYEHUsIX 2-TeTa paBHbIX 7,2, 8,6, 15,3, 10,4, 25,7, 26,1,
16,4, 9,5, 22,1 u 18,8°, rne yka3aHHbIe 3HAUEHUSI MOTYT OTJIMYATHCSA HA TUTFOC Wik MuHYyC 0,2° 2-
TeTa.

Ilepeuyenb Durvp

Bce ¢urypsl otHOCATCS K TBepAbIM opMmaM coenuHeHHst N-(2-{2-1uMeTniIaMuHOITHII-
METUJIAMUHO } -4-MeTOKCH-5-{[4-(1-MeTUIMHAOI-3 -UIT)TUPUMHUANH-2 -1 |]aMUHO } (P HUIT)TPOTI-2-
eHamuna (“Coenmnenue X”) Win ero Me3WIATHOW conu, koraa ykasaHo (“Meswiatnas Coub
Y”).

@ur. 1. Kaptuna nudpakuuu peHTTeHOBCKHX Jiy4ei Ha nmopoiuke @opmbl A

®ur. 2. Tepmorpamma JICK @opmsr A

@ur. 3. Kapruna nudpakuuu peHTIeHOBCKHX Jiydel Ha noporuke ®@opmbl B

®ur. 4. Tepmorpamma JICK @opmsl B

@ur. 5. Kaptuna nudpakuuy peHTIeHOBCKUX Jiydeil Ha noporuke @opmbr C

@ur. 6. Tepmorpamma JICK @opmsr C

@ur. 7. KaprumHa mudpakuum peHTIEHOBCKMX Jydedl Ha mnopomke Popmer D
(Monorugpar)

@ur. 8. Tepmorpamma JICK @opmbr D Monoruapara

®ur. 9. Tepmorpamma TT'A @opmbr D Monorunpara

@ur. 10. KaprtunHa gudpakumu peHTreHOBCKMX Jiyded Ha mnopomke Popmelr E
(I'anpatupoBanHas Popma)

@ur. 11. Tepmorpamma JICK ®@opwmel E (I'napatuposannas @opma)



48

@ur. 12. Tepmorpamma TI'A @opmer E (I'mapatuposannas ®@opma)

@ur. 13. Kapruna nudpakumu peHTIeHOBCKUX Jyuell Ha mnopomke Popmbr F
(I'mnpatupoBanHas Popma)

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

@ur. 15. Tepmorpamma TI'A ®@opwmer F (I'mgparupoBannas @opma)

@ur. 16. Kaptuna audpaxiun peHTreHOBCKUX Jtydeii Ha nopotrke @opmbr K

@ur. 17. Tepmorpamma JICK ®@opmer K

@ur. 18. Kapruna pudpakuum peHTreHOBCKMX Jyded Ha mnopouke Popmber A
Me3sunatHol conu

@ur. 19. Tepmorpamma JICK @opmer A MesunaTHol conu

@ur. 20. KaptuHa nudpakumu peHTTeHOBCKUX Jyded Ha mopomke Popmel B
Me3sunatHol conu

®ur. 21. Tepmorpamma JICK ®@opmbl B Me3unaTHoii conu

MeTOonUKN XUMHYSCKOrO CUHTE3a U OHOJIOTMYECKOrO aHaINu3a

Cnenyromme  cokpamieHuss MOryT  ObITh  ucmonb3oBanbl.  THF  o3Hagaer
terparuapodypan; DIPEA o3nauaer AMH30MPONIIATIIIAMUH, HACBII. O3HAYAeT HACBHIIIECHHBIN
BogHbli pactBop, FCC o3Hauaer (u3iu-KOJOHOUHYIO XpoOMaTtorpaduio ¢ HCHOIb30BAHUEM
nrokcuna kpemHus; TFA o3Hadaer TPUPTOPYKCYCHYIO KHCIOTY, K.T. O3HA4ae€T KOMHATHYIO
temneparypy, DMF osznauaer N, N-numerundopmamun;, DMSO o3navyaer numeTuicynbPoKcun;
DMA o3navaer N N-numerunaueramun, EtOAc o3HawaeT sTwianerar;, 4. o3Ha4daeT dvac(bl);
npoToHHbil  SAMP: (‘H sMP) ONpeAessian ¢ HCMNOJIb30BAHUEM AEHTEPUPOBAHHOIO
mumetwicyibdpokcuaa npu 400 wim SOOMI'n npu npumepro 20-30°C, eciu He yKa3aHO WHOE.
Hcnonb3oBanbl cTraHgapTHbie cokpameHus aist AMP (s o3HaudaeT cunriier; d o3Ha4yaer AyOJieT;
dd o3Havaer nmybseT nyOyeToB; t O3HAYAET TPUILIET, (| O3HAYAET KBAPTET, P O3HAYAET MEHTET, M
O3Ha4yaeT MYJbTHIUIET, br O3HA4aeT IHUPOKUN; U Tak panee). Korma »xene3o yrnmoMuHaeTcs B
Ka4eCTBe peareHTa, OHO MPEACTABIISIET COOOW MOPOIIOK Keye3a, 325 Mell U BOCCTAHOBJICHHBIH
Bogopox. [lpuBeneHnble 3HaueHns aHanu3a (MKM) s nansoro Ilpumepa npencrasisiroT codboi
3HAYeHUs] KOHLEHTpPALUHM, TpuU KoTopoil HaOmomaercs 50%-noe wunrudOuposanue (ICso).
Hudpakauro peHTreHoBCKHX Jyued Ha mopoiuke (XRPD) ocymecTBisian ¢ MCHOIb30BAHUEM
obopynosanust Bruker D4. PeHTTeHOBCKYIO MOPOLIKOBYIO AU(PPAKTOTPaMMy OMPEAEISIIH MyTeEM
3aKperuieHus] o0pasla KPUCTAJUIMYECKOro Marepuala Ha MOHOKPUCTAJUIMYECKOH KPEMHHEBOU
miactunke (SSC) Bruker u pazpaBHuBaHUs 00pas3la B TOHKHUNA CJIOH C MOMOIIBIO MPEIMETHOTO

crekna. OOpaszen Bpamanu co ckopocTbio 30 000poTOB B MUHYTY (ANs  yIydIIEHHS
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CTaTUCTUYECKHUX TOACYETOB) U OONydYanu PEHTT€HOBCKMMH JIy4aMH, T€HEpUPYEMBbIMH METHOMN
JUTMHHO-TOHKO(OKYCHOM TpyOKoH, paboraromieit npu 40 kB u 40 MA, ¢ anuHol BoiHbI 1,5418
Anrcrpem (CuKa usnyuenue). KommuMupoBaHHbIH My4OK PEHTT€HOBCKHX JIydel OT MCTOYHHMKA
IIPOMYCKAJIN 4Yepe3 YCTAHOBKY C aBTOMATHYECKU PEryJHpPyeMOH PacXOAUMOCTBIO LIeNed MpH
V20 (mnuaa nyta 20 MM), U OTPaXKEHHOE HM3JIyueHHE HAMpPABIISUIM YePe3 aHTUPACCEHBAIOIIYIO
menb 5,89 MM u merekTopHyro menb 9,55 mm. OOpaser moasepraiyd BO3ACHCTBUIO B TEYCHHUE
0,03 cexkynnbl ¢ marom 2-tera 0,00570° (HempepbIBHBIA pEKUM CKAHUPOBAHUS) B MHTEpBAJIE
yIJIOB 2-TeTa OT 2 rpaaycos 10 40 rpagycos B pexxuMe TeTa-TeTa. BpemMs nporona coctasisiio 3
MHUHYTBI 36 CEeKyHI. DTOT mpuOOp OBLT OCHALIEH NETEKTOPOM, ONPEAEISIIOINM H3MEHEHHE
nonoskenusi (Lynxeye). Koatpouns u cb6op naHHbIX ocymecTsisuii ¢ nomoinbto Dell Optiplex 686
NT 4.0 Workstation, paboTaromero ¢ nporpammasiM npoayktom Diffract. Jluddepenmansayro
ckanupyromyto kamopumerputo (JICK) ocymectsisiim ¢ ucnoibzoBanueM nuddepeHnrnanibHOTo
ckanupytomero kamopumerpa “TA Instruments Q1000. Kak mnpaBumo, menee yem S5 wmr
MaTepuasa, MOMELEHHOIO B CTAHJAPTHBIM AJFOMHHHUEBBIM TUrEIb C KPBIIIKOW, HATPEBAId B
nuanaszone temrepatyp or 25°C mo 300°C ¢ mocTosiHHON ckopocThio HarpeBaHusi 10°C B
MHUHYTY. Mcrnonb30Baiau MpPOMYBKY ra3oo0pa3HbIM a30TOM CO CKOPOCTBIO MoToka 50 M B
muHyTy. JIHOOYyI0 Kpucraumdeckyro ¢opmy, Kotopas naer audpakrorpammbl XRPD wnun
tepmorpammbl JICK mo cyuiecTBy WaeHTHYHbIE TEM, KOTOPbIE 37€Ch OIMCAHBI, BXOAAT B 00beM
HacTosAmux u3oOpereHnd. CHenuamucT B AaHHOH O0JIACTH TEXHUKU CIOCOOEH OIpeneuThb
CXOJICTBO IO CYINECTBY JU(PPAKTOrPAMM U TEPMOTPAMM.

Anams 1: agamus kierou”oro docdopunuposanus EGFR ¢ nenemueil B 3x30He 19

(AKTUBUPYIOIUN OMHOYHBIM MYTAHT)

Jluauro kyerok yerkux 4denoseka PC9 (EGFR ¢ nenenuedi B sk30He 19) monyyanu u3
AMepUKaHCKON Koyekiuuu THMNOBbIX KyibTyp. PC9 coxpansanmu B cpenme RPMI 1640,
comepskameii 10%-Hyr0 3MOPHOHANIBHYIO TENSYb) ChIBOPOTKY M 2 MM riyramuH. Kierku
BbIpAIIMBAJIN B yBiIaxHseMoM uHKybatope mpu 37°C ¢ 5% CO,. AHamusbl Uisi U3MEPEHHUSI
kierouHoro ¢ochopunmupoBanusi sHAoreHHoro p-EGFR B kieTouHBbIX JM3aTax OCYIIECTBISUTN
COMTacHO mpoTokony, onucaHHoMy B R&D Systems DuoSet IC Human Phospho-EGF R ELISA
(R&D Systems, Homep o katajiory #DYC1095).

40 mkn knetok BbiceBasu (10000 kyeTOK/MyHKA) B POCTOBYIO Cpeny B 4YepHBbIX 384-
JyHOYHBIX MiaHmerax Corning ¢ mpo3padyHbM JHOM M uHKyOuposamu npu 37°C ¢ 5% CO;, B
TeyeHne Houu. KieTku axycTtuuecku Ao3upoBanu ¢ ucronb3oBaHueM Echo 555, mpu stom

coenuHeHus1 cepuitHo pa3basmsin B 100%-#0oM DMSO. IInaHmersl HHKYOHMpPOBaau B T€YEHHE
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JOTIOJTHUTENBHBIX 2 YacOB, 3aT€M CpeNy OTCAChIBAJIU U B KAXKIYIO JYHKY mobasisuin 40 Mk 1x
Oydepa nmns nmusuca. YepHele 384-myHounsle miaHmeTsl (Greiner ¢ BBICOKUM CBSI3bIBAHHEM
MOKPBIBAJIM MMMOOMJIM30BAHHBIM aHTHUTENIOM M 3areM Onokuposaimu 3%-HeiM BSA. Ilocne
ynanenus Oymoka 15 MK jm3ara mepeHocwsid B 4epHble 384-myHouHble IutaHmersl Greiner C
BBICOKHM CBSI3bIBAHMEM W MHKyOMpoBasiu B TedeHue 2 4acoB. [locne acnmupanyy M IPOMBIBKH
iaHmeToB PBS nobGaensiim 20 MK IETEKTHPYEMOrO aHTUTENa U UHKYOUPOBAIU B TeUEHHE 2
yacoB. [Tocne acrmupauuu u nmpombiBkH IaHeroB PBS nobasmsm 20 mxin ¢GayoporeHHOro
nepokcunasHoro cyocrpara QuantaBlu (Thermo Fisher Scientific, Homep no karanory 15169) u
UHKyOHpoBaiu B TeueHne | yaca. B mumanmersr nodasmsin 20 MKJI pacTBOpa, OJOKUPYIOLIETO
QuantaBlu, u ¢uyopecueHuno cYnThHIBAIM Ha IUIaHLIET-puaepe Envision ¢ MCHOIB30BaHUEM
JUTUHBI BOJIHBI BO30YKIeHHs 352 HM M JUTHHBI BOJHBI U3inyueHust 460 HM. J[aHHBIE, OTyYeHHbIE
C KaXIbIM COEIWHEHHEM, BBOAMJIM B TMpOrpaMMHbI maker (Takoii kak Origin) ans
aHAJIUTUYECKON amnmpokcuMaluu KpubbIx. Mcxons u3 3Tux gaHHBIX nosydanu 3HaudeHus 1Csp,
OTpeieNIeHHbIE TyTEM pacyeTa KOHLEHTPAMHA COENHEHHs], KOTOpoe TpeOyeTcs ISl MOTydeHHUs
50% sddexra.

Anamn3 2: ananu3 kierodHoro Qocdopunuposanus L8S8R/T790M EGFR (aBotiHoi

MYTaHT!

Jlunuu knerok nerkux yenoBeka NCI-H1975 nonyuanu 3 AMEpUKaHCKOM KOJUIEKLIUU

tunoBbix KynbTyp. NCI-H1975 coxpansniu B cpene RPMI 1640, copmepxkamein 10%-Hyro
SMOPHUOHAIBHYIO TEJSTUbIO CHIBOPOTKY M 2 MM riytamus. KieTku BelpaiyBaiy B yBIaXKHIEMOM
unkybarope npu 37°C ¢ 5% CO,. AHamu3sl Ayl U3MEpPeHusl KIeTOYHOro ¢ochopunupoBanus
sHaoreHHoro p-EGFR B kj1eTo4HbIX JM3aTaX OCYIIECTBIISIN COTJIACHO MPOTOKOJY, OMUCAHHOMY
B R&D Systems DuoSet IC Human Phospho-EGF R ELISA (R&D Systems, HOMep 1o katajiory
#DYC1095). 40 mka xierok BeiceBanu (10000 K1eTOK/IyHKA) B POCTOBYIO CPeNy B YEPHBIX 384-
JYHOYHBIX MUiaHmerax Corning ¢ mpo3pavyHbiM JHOM U uHKyOuposamu npu 37°C ¢ 5% CO;, B
TedeHne Houu. KieTku axycTHdecku AO3UpoBaiM ¢ Hcnonb3oBaHueM Echo 555, mpu stom
coenuHeHus1 cepuitHo pa3baBisuii B 100%-woM DMSO. [Inanmers! HHKYOHPOBAIN B TE€UEHUE
JOTIOJTHUTENBHBIX 2 YacOB, 3aTE€M Cpely OTCACHIBAIM M B KAKAYIO JYHKY nodasisumu 40 mMxm 1x
Oydepa nmns nmusuca. Yepnsle 384-myHouHble maHmeThl Greiner ¢ BBICOKUM CBSI3bIBAHHEM
NOKPBIBAJI MMMOOMJIM30BAHHBIM aHTHUTEJIOM M 3areM OnokupoBanmu 3%-HeiM BSA. Ilocne
ynajeHus: Onoka, 15 MK Jm3ara mepeHoCcHsn B dyepHble 384-myHouHble ruiaHmeTsl Greiner ¢
BBICOKHM CBSI3bIBAHHEM W WHKYOHpoBanu B TedeHue 2 ydacos. Ilocne acnupanyy U MpOMBIBKH

miaHmeros PBS nobGasnsimm 20 MK IETEKTHPYEMOro aHTUTENa M MHKYOMPOBAJIM B T€YeHHE 2
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yacoB. Ilocne acnupanmuu u npombIBKY MuiaHmeroB PBS nobasmsimun 20 MKI AeTEKTHPYEMOro
aHTUTENa ¥ MHKYOHpOBaiu B TedeHue 2 yacos. [locie acnuparun u npoMeiBky miaHmeros PBS
nobasmsuin 20 MkJ ¢ayoporeHHoro mnepokcuaasHoro cybdcrpara QuantaBlu (Thermo Fisher
Scientific, Homep mo kartanmory 15169) um mHkyOupoBamu B TeueHue | uaca. B mianmerst
nobasnsin 20 MK pactBopa, Onokupyromero QuantaBlu, u (ayopecueHLu0 CUUTHIBAIM Ha
mwiaHier-puaepe Envision ¢ UCMONB30BaHUEM IJIMHBI BOJHBI BO3OY:KIAEHUS 352 HM WM JIMHBI
BOJHBbI u3nayueHus: 460 HM. JlaHHBIE, TMOJY4YEHHBIE C KaXIbIM COEAMHEHHEM, BBOAWIN B
NPOrpaMMHBIN nakeT (Takod kak Origin) A aHAJIUTHYECKOH armpoOKCUMaluy KpuBbIX. Mcxons
U3 STUX JaHHBIX nojy4dainn 3HaueHus 1Csy, ompeneneHHbIe MyTeM pacueTa KOHLEHTPALUH
coeuHeHwus1, KoTopoe Tpedyercs mis moayderus 50% sddexra.

Amnajus 3: anamus kjieroynoro hocdopunposanus EGFR nukoro tumna

JluHMIO KJETOK TOJICTON KUIIKKM dYenoBeka LoVo mnonydanu w3 AmepukaHCKON
KOJUIEKLIMH TUMOBBLIX KyJabTyp. LoVo coxpansnu B cpene RPMI 1640, conepxaieit 3%-Hyro
00eHEHHYI0 SMOPHUOHANBHYIO TEIAYBI0 CHIBOPOTKY U 2 MM riyramuH. Knetku BbIpamuBany B
yBnaxaseMoM wuHkybatope mpu 37°C ¢ 5% CO,. AnHanmsel i WU3MEpPEHHs] KJIETOYHOTO
dochopunmposanusi s3um0oreHHOro p-EGFR B KJIETOUHBIX JM3aTaX OCYIIECTBISUIA COTJIACHO
npotokojy, onucaHHoMy B R&D Systems DuoSet IC Human Phospho-EGF R ELISA (R&D
Systems, HomMep mo karajory #DYC1095). 40 mkn knerok BeiceBanu (15000 kieTok/myHka) B
pPOCTOBYIO cpeay B depHBbIX 384-nmyHOuHbIX IutaHmerax Corning ¢ MpoO3pavyHbIM JHOM U
unkyouposamu npu 37°C ¢ 5% CO, B Teuenue Houm. Kierku akycTudecku NO3MPOBAIU C
ucnonb3oBanreMm Echo 555, mpu sTom coennnenus cepuitno pasdasnsiu B 100%-mom DMSO.
[Tnanmersl MHKYOUPOBAIM B TEYEHHE AOMOJHHUTENBHBIX 2 YacoB, 3aTeM cTumyJmposaau 100
HI/MJ B TeueHHe 10 MHHYT W Cpely OTCAChIBAIM U B KKAYIO JIYHKY nobaBimsuid 40 Mk 1x
Oydepa mns nusuca. Yepuole 384-myHouHble MaHmeThl Greiner ¢ BBICOKUM CBSI3bIBAHHEM
MOKPBIBAJIM MMMOOMJIM30BAHHBIM AHTHTEJIOM M 3areM OnokupoBaimu 3%-HeiM BSA. Ilocne
ynajeHus: Onoka, 15 MK Jm3ara mepeHoCHsn B 4YepHble 384-myHouHble muaHmeTsl Greiner ¢
BBICOKHM CBSI3bIBAHHEM W WHKYOHpOBaJiW B TedeHue 2 ydacos. Ilocne acnupanyy U NMpOMBIBKH
wiaHmeToB PBS nobasnsim 20 MK IETEKTHPYEMOTo aHTUTENAa M MHKYOMPOBAJIHM B T€YEHHE 2
gyacoB. Ilocne acrnupauuu u MpoMelBKH IaHmeroB PBS mobasmsnmm 20 mkn ¢ayoporeHHOro
nepokcunasHoro cyocrpara QuantaBlu (Thermo Fisher Scientific, Homep mo karanory 15169) u
UHKyOnpoBanu B TeueHne | vaca. B manmersr noGasnsmm 20 MKJI pacTBOpa, OJOKUPYIOLIETO
QuantaBlu, u ¢uyopecueHu0 cUUThIBAIM Ha IUIAHIIET-puaepe Envision ¢ HCMOIb30BaHHEM

JUTUHBI BOJIHBI BO30YKIEHUs 352 HM M JITIMHBI BOJHBI M3yueHus: 460 HM. [laHHbIE, TONyYeHHbIE
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C KaXIbIM COEIMHEHHEM, BBOAWIM B IporpaMMHblii mnaker (takoii kak Origin) ans
AHAJTUTUYECKON alMpOKCUMAaluU KpuBBbIX. Mcxonsa u3 3Tux maHHbIX nony4anu 3HadeHus I1Cso,
OTpeJieIeHHbIE TyTEM pacyeTa KOHLEHTPALUU COENNHEHHsI, KOTOpOe TpeOyeTcs Il MONyYeHHs]
50% s¢dpdexra.

Jannbie ananmuza (MKM) aist coenuHeHuit [IpuMepoB 3ToM 3asBKM MOKa3aHbI B TaOIHLIE
HIpke. XOTs JaHHBIE aHAJIHM3a M3JIOKEHBI C ONpPeNesIeHHBIM KOJMYEeCTBOM 3Havalux udp, ato
HE ClieflyeT BOCIPUHUMATH KaK MPEACTABJICHUE TOTO, YTO JAHHbBIE OMPENENSIOT ¢ TOYHOCTHEO

HMCHHO 0 3TOro KOJIMYECTBA 3HAYALIUX L[I/I(l)p

Ne ITpumepa Anamus 1 AHanus 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
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Ne ITpumepa Ananus 1 AHnanus 2 Ananus 3
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
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
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Ne ITpumepa Ananus 1 AHnanus 2 Ananus 3
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

IIpumep 1: N-{4-Metokcu-2-[1-meTna-3,6-auruapo-2HH-nupuanu-4-nial-5-[(5-

MeTHI-4-nupa30.10[1.5-¢|nupuanH-3-HINupPUMHAHH-2-1J1)aMuHO | heHua} npon-2-eHAMHJ

Axpunonnxnopuz (0,331 mn, 1M B THF, 0,33 MMo1b) 100aBIISITH 1O KAIUISIM K PacCTBOPY
6-metokcu-4-(1-mernn-1,2,3,6-rerparugponupunus-4-mn)-N/-[ S-merun-4-(nupasomno[ 1,5-al-
MUPUANH-3 -1 TUPUMUANH-2-1i|0er30d-1,3-nruamuaa  (IIlpomeskyrounoe coeqmHenue 1, 146
mr, 0,33 mmone) u DIPEA (0,086 mu, 0,50 mmons) B THF (4 M) npu -10°C B Teuenue 1-
MHUHYTHOTO nepuona B atmocdepe N». [Tonyuennyro cmech nepememusanu npu 0°C B TeueHne
15 MuHyT M 3areM koHUeHTpupoBaiau B BakyyMe. Ocrarok pacteopsiin B CHyCly (5 M) ¢
HebonpmuM komuyectBoM CH30H. Dtot pactBop 3arem mpombiBanu Hacein. NaHCO; (2 mi),
cymuan (MgSO,4) u 3aTeM KOHLIEHTPUPOBAIN B BakyyMme. B pesyibraTe O4MCTKH NOCPENCTBOM
FCC, smouposanust 5-25% CH30H B CH)Cl, m KOHUEHTPHPOBaHHMS COOTBETCTBYIOLIMX
¢dpakumii B BakyyMe NOJY4YMJIH MaTepuay, Kotopbii pactBopsuiin B cmecu CH,Cly:7H.
MeTaHOJbHBIA amvuak 100:8 (1 mu) u punbTpoBanu yepe3 HabuBKy 1 T AHOKcUAa kpemHus. B
pe3ysibTaTe KOHLEHTPHPOBAHUSI TOJYYEHHOTO pPacTBOpa MOJYYWJIM YKAa3aHHOE B 3aroJIOBKE
coenunenne (70 mr, 38%) B Bue GrenHo-opamkesoil mensr, 'H SMP: 2.27 (3H, s), 2.37 (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), 832 (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-unaoa-3-ua)nupuMuana-2-uialamMuuot-4-MeToKcH-

2-[1-meTna-3,6-aurnapo-2H-nupuann-4-uia|dpeHna)npon-2-eHaMH

Axpunonnxnopun (0,217 mn, 1M B THF, 0,22 mmonb) nobaBimsim mo KarusiM K
CYCII€H3UU N'-[5-xn0p-4-(1 H-uHa07-3-1in) i pUMUANH-2 - 11 |-4-MeToKcH-6-(1 -meTni-3,6-
auruapo-2H-nupunus-4-un)oenson-1,3-nuamuna (Ilpomexyrounoe coenmHenue 7, 100 wr,

0,22 mmonsb) u DIPEA (0,057 mi, 0,33 mmone) B8 THF (3 mu) npu -5°C B Teduenue 1-MUHYTHOTO
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nepuona B atmochepe N,. [onyuennyro cmech nepemernnaiu npu 0°C B TedeHue 15 MUHYT u
3aTeM KOHLeHTpupoBaimu B Bakyyme. Ocrarok pacteopsimm B CHyCly (5 M) ¢ Heckonbkumu
karsivua CH3;OH u nmpombiBanmu Hacein. NaHCOs (2 mut). OpraHudeckuil pacTBOp 3aTem
cymumu (MgSQO,) u 3arpykaiu Ha IUOKCHJ KpPEeMHHUs B BakyyMme. B pesynbrare O4MCTKH
nocpenctBom FCC, osmoupoBanust 5-25% CH3;0H B CH,Cl, u KOHIEHTpHpOBaHUs
COOTBETCTBYIOLINX (Ppakiuii B BaKyyMe MOJYYHIIN OCTaTOK, Kotopbiid mpombiBasin CH3;OH (0,3
MJT) M CYLIMJIA HA BO3AyX€E C MOJyYeHUEM YKa3aHHOrO B 3aroyioBke coenuHenws (37 mr, 31%) B
BHIe GEXKEBOr0 KPUCTAIIMYECKOro TBepaoro semecrsa. 'H SIMP: 2.28 (3H, s), 2.38 (2H, m),
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, s), 11.86 (1H, s); m/z: ES" MH" 515.

IIpumep 3: N-(5-{[4-(1 H-Uua0a-3-1J1)-5-Me THINHPUMHUAHH-2-1a|aMuHo0} -4-

MeTOKCH-2-[4-MeTnanunepa3us-1-uwildpenna)npon-2-eHamua

Axpunonnxiopun (0,025 mit, 0,30 mmons) nobasmsuin o karisim Kk N'-[4-(1H-unnon-3-
WUT)-5-METWIITUPUMUANH-2 -1 |-4-MeTOKCH-6-(4-MeTnnunepasus- 1 -mn)oenson- 1,3 -nnamMuny
(ITpome:kyTounoe coexunenue 12, 135 mr, 0,30 mmoins) u DIPEA (0,090 mn, 0,33 mMmoib) B
CH,Cl, (10 mn) u DMF (2 mn) mpu 0°C B armocdepe N,. ITlonydeHHYIO CyCHeH3HIO
nepememuBany npu 0°C B TeueHue 2 4acoB, 3aT€M OCTaBJISUTN HarpeBaThbesi 10 K.T. CMech 3aTeM
pazbasisiin Bogoi (15 mun) u skcrparuposanu CH,Cly (40 mur). TlonmydeHHbIl OpraHudeckuit
pacTBop mpoMbiBaiu HackieHHbIM Nay,COs (20 mut) U 3aTeM HaChIIIEHHBIM paccosioM (20 mu).
PactBop 3arem cyunmim (MgSO4) W KOHLEHTPUpPOBANIM B BakyyMe. B pesynbrare OYMCTKH
nocpencreom FCC, smoupys 1-5% 7M wmeranonbabiM ammuakoM B CH,Cl,, monyuwnmu
HEOYHINEeHHbIN nponykT. JlomonnurenapHas ouucTtka npemnaparuBHoii HPLC (komonka Waters
SunFire, nrnokcun kpemHust S MM, quametp 19 mm, amuHa 100 MM) € 3IFOUPOBAHUEM CMECSIMU
MIOHMKAKOIIEHCst mossipHOCTH Boabl (comepakaineti 0,1%-ayro mypaspunyto kucioty) u CH3;CN ¢
nocnenyromeir HPLC (xomonka Waters XBridge Prep C18 OBD, nuokcun kKpeMHHS 5 MKM,
auamerp 19 mm, amuHa 100 MM ) € 3ITFOUPOBAHUEM CMECSIMU TTOHIIKAIOIIEHCS TIOJIIPHOCTH BOMBI
(comepxameti 1% NH;) u CH3;CN nana ykazaHHoe B 3arojioBke coeamHenue (23 mr, 15%) B
Bize Genoro Teeproro Bemectsa, 'H SIMP: 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.
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IIpumep 4: N-§5-1(5-Xnop-4-nmupa3zo10[1.5-a¢|nupuanH-3-HInupuMuInH-2-

Wi1)amMuHo]-2-[(3R)-3-AuMeTHIAMHHONUPPOJIHAHH-1-n1]-4-MeToKCH(DEeHNT} TPON-2-eHAMH

PactBop akpunounxnopuna (0,042 mu, 0,51 mmons) B CH,Cl, (1 min) mobapnsimu mo
KarsiMm - K cMecu  N-(5-xmop-4-nupasono[ 1,5-a|nupunus-3 -unmupumuana-2-uin)-4-[ (3R)-3-
IMMETUIAMUHO-TTUPPONUANH- | -1 |-6-MeTokcHOeH3011- 1,3-nnaMuHa (ITpomeskyTouHOE
coenqunenue 18, 245 mr, 0,51 mmonb) u DIPEA (0,097 mu, 0,56 mmons) B CH,Cl, (10 mi),
KOTOpPYI0 OXJiakganu Ha OaHe yen/Bopa. CMech mepeMeurMBaid B TeUEHHE 2 YacOB U 3aTeM
npombiBad paccosioMm, cymmiid (Na;SO4) ¥ KOHLUEHTpHpPOBaIM B Bakyyme. B pesyibrare
ounctku nocpeacrsoM FCC, amoupyst 2% 7 H. meraHoibsHOro ammuaka B CH,Cly, momyummm
NIeHy IOCJie KOHIIEHTPUPOBAHUS B BaKyyMe. DTy IeHy pactupanu ¢ ucnonb3oanuem CH,Cl, u
IMSTHIIOBOTO 3(Hpa M MOJYYEHHOE TBEPAOE BEIIECTBO COOMpanu (PUIbTPOBAHHEM M CYIIWIIN C
MOJIyYeHUEM YKa3aHHOTO B 3aroyioBke coenuHeHus (157 mr, 58%) B BHIE KeITOro TBEPIOTO
semecrsa; '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-Xunop-4-nmupa3zo10[1.5-a¢|nupuanH-3-HInupuMuInH-2-

WI1)aMHHO]-2-[3-AuMeTHIaMHUHOA3eTHANH-1-11]-4-MeToKcHpeHnI npon-2-eHaMug

PactBop akpunounxnopuna (0,038 mu, 0,47 mmons) B CH,Cl, (1 min) mobapnsimu mo
KarsiM K repememmuBaeMoMy  pactBopy  N-(S-xmop-4-nupasodnol 1,5-a]nupuann-3-
WIMUPUMUIUH-2-11)-4-(3 -IUMeTHIaMUHO-a3e TU TN H- | -11)-0-MeToKcubeH30- 1,3 -nnaMuHa
(ITpome:xyTounoe coexunenue 24, 220 wmr, 0,47 mmons) u DIPEA (0,090 mi, 0,52 mMmonb) B
CH,Cl, (5 mi), xotopsiii oxnaxkaanu Ha OaHe yen/Boma. CMech mepeMelnBaid B TEUYEHUE 3
YacoB M 3aTeM MPOMbIBAK paccosioM, cyurmmi (Na,SO4) M KOHLEHTpUpOBaIM B Bakyyme. B
pesynbTrate ounctku nocpencrsoM FCC, smoupyst 0-5% 7 H. metanosipHOro ammuaka 8 CH,Cl,,
TOJIYYWJTH YKa3aHHOE B 3arojioBke coeauHenwe (221 mr, 90%) B BUAE KENTOrO TBEPAOTO
semectsa, 'H SIMP: 2.09 (6H, s), 3.08 (1H, p), 3.55-3.62 (2H, m), 3.76 (3H, s), 3.97 (2H, 1),
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);, Mm/z:
ES"MH" 519,56.

IIpumep 6: N-§5-]1(5-Xunop-4-nupa3zo10[1.5-a¢|nupuanH-3-HInupuMuInH-2-

WJI)aMHHO]-2-[2-AMMeTHIAMHHOITHI-MEeTHJIAMHHO]-4-MeToKCH(eHII} Npon-2-eHAMH/
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Axpunonnxnopuzn (1,248 mn, 1M B THF, 1,25 mMmonb) 106aBisinn mo kammsm K N'-[5-
x110p-4-(rupaszono[ 1,5-a|mupumus-3-un) mapuMuguH-2-1]-N -[ 2-(AuMeTHIaMIUHO )3 TH -5 -
MCTOKCI/I-N]-MGTI/IJ'I66H30J'I-1,2,4-TpI/IaMI/IHy (ITpomexyTounoe coegunenue 33, 530 wmr, 1,13
mmoub) 1 DIPEA (0,244 mu, 1,36 mmone) B THF (20 mi), kotopsrit oxnaxnaanu go 0°C. Oty
cmech nepeMeriuBainy npu 0°C B Teuenne 2 yacoB. CMech 3aTeM KOHLIEHTPUPOBAJIH B BaKyyMe.
IMonyuennsrit ocrarok pacteopsuiu B CHyCly (100 mit), 3aTeM MpPOMBIBAIHM MOCIEIOBATENBHO
HaceieHHbiM NaHCOs (25 wi), Bomoit (25 M) M HACBIIEHHBIM paccojioMm (25 wu).
Opranuveckuii pacTBOp KOHLIEHTPUPOBAJIM B BaKyyme. B pesynbraTte OYHMCTKH TOCPEICTBOM
FCC, smoupyst 0-20% 2M wmeranonbHoro ammuaka B CH,Cly, U TONOMHUTENBHON OYUCTKU
nocpencteoM FCC, samoupyst 0-20% CH30H B CH,Cl,, monyunnu kopudHeByro cmouy. XKX-MC
aHaM3 TOKa3aJl, 4YTO BCE €ILle NPUCYTCTBYIOT NpUMecH. lIpeanpuHsun OMOJHHUTEIBHYIO
ounctky nocpenctsom FCC, samoupys 0-20% CH;0OH B CH,Cl,. CootBercTByromue (pakmum
KOHLIGHTPUPOBAIN C TOJYYEHHEM KOPHYHEBOH CMOJIBI, COAEpIKallel YKa3aHHOE B 3arojIOBKeE
coenuHeHue. [IOMBITKM MPEBPAaTUTh 3Ty CMOJY B TBEPAOE BELIECTBO NMYTEM PACTHPAHHS HE
ynamuce. Jlnodpummmsaums uz cmecu CH3;CN/Boma Takke He yaamach, HO Juoduiusanus u3
cmecu CH;OH/Bonma nama KOpU4YHEBOE IONYTBEPHOE BellecTBO. B pesynbraTe pacTupaHus
NOJIyTBEPAOTrO BEINECTBA C AMSTWIOBBIM 3(PHPOM C TOCHEAYIOIIMM BbIMapHBaHUEM 3(dupa
NOJIyYMIM YKa3aHHOe B 3aroyioBke coeauHeHue (191 wmr, 32%) B Bupe OnemHO-KeNTOro
nopokoo6pasHoro Tepaoro semectsa; 'H SIMP: (CDCls) 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.

IIpumep 7 N-{2-[(3aR.6aR)-5-Metnn-2.3.32.4,6.6a-rekcaruaponuppo.iof3,2-

cJnuppoa-1-nal]-5-[(5-xg0p-4-nupasogao|1.5-a|nupuauy-3-wanupuMHUARH-2-1J1 )aMUHO0|-4-

MeTOKCH()eHU I} Tpon-2-eHAMHJ

Axpunonnxnopun (1M B THF, 0,225 mu, 0,22 mmons) B CH,Cl, (1 M) mobasisuin mo
KarmsiM Kk cMecu 4-[(3aR,6aR)-5-metnin-2,3,3a,4,6,6a-rekcarugponuppoiio|3,2-¢ jnuppon-1-wmn]-
N-(5-xnop-4-nupazono| 1,5-a|nupunuH-3 -uamupuMUINH-2-111)-0-MeTOKCHOeH301- 1, 3-arnaMuHa
(ITpome:xkyTounoe coexunenue 35, 105 mr, 0,21 mmons) u DIPEA (0,041 mn, 0,24 MMoib) B
CH,Cl, (3 mn), xotopyro oxyaxnainu Ha Oane jen/soga. Cmech nepememmBaiu B TedeHue 0,5
4aca, MPOMBIBAIM PACCOJIOM U 3aT€M KOHLEHTPHPOBAIM B Bakyyme. B pesynbrare O4nMCTKH
nocpencteom FCC, smoupyst 0-2,5% 7 H. meranonbHoro ammuaka B CH,Cl,, monyummm

Ka3aHHOE B 3aroyioBke coenuHenue (60 mr, 52%) B Bune OJIEAHO-XKENTOrO TBEPAOrO BELLECTBA,
2 2
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'H SIMP: 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.

Ilpumep 8: N-45-1(5-Xaop-4-nupazoao[l.5-alnupuauH-3-uanupuMHIHH-2-

WI)aMHUHO]-4-MeToKCH-2-[S-MeTHI-2,5-n1ua3zacnupo[3.4]okTan-2-wi|pennatnpon-2-eHaMuI

PactBop akpunomnxnopuna (5,71 mr, 0,06 mmons) B CHyCly (1 mi) noGamnsinu 1o
KamsiM K cmecu N'-(5-xnop-4-nupazosno[ 1,5-a|nupunus-3-uumupuMunH-2-1mi )-4-MeTOKCH-0-
(5-merun-2,5-muazacnupo[3.4]okran-2-min)oen3on-1,3-quamuna (IlpomeskyTouHOE COeAUHEHHE
45, 31 wmr, 0,06 mmonb) B CH,Cl, (5 mi), kortopyro oxnaxnanu Ha Oane nen/Boma. Cmech
nepeMelBaId B TEUEHHE 3 YacoB M 3aTeM NpoMbIBaIU pacconom, cyurmmi (NaxSOs) u
KOHLIEHTpUpOBaiu B BakyyMme. B pesynprare ounctku nocpencrsom FCC, smoupys 0-2% 7 H.
metaHospHOTO ammuaka B CH,Cl,, monyunnm ykasanHoe B 3arosioBke coenunenue (21 mr, 61%)
B BHe skenTol mewsr; 'H SAMP: 1.70 (2H, dd), 1.98-2.11 (2H, m), 2.37 (3H, s), 2.62 (2H, 1), 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.

IIpumep 9: N-§5-](5-Xnop-4-nmupa3zo10[1.5-a|nupuanH-3-HInupuMuIHH-2-

WI1)aMHHO]-4-MeToKCH-2-[1-MeTHA-3,6-aurnapo-2H-nupuann-4-uia|dhennai npon-2-eHamua

PactBop akpunounxiopuna (0,026 mu, 0,32 mmons) B CH,Cl, (1 mn) mnobaensuiu mo
KamsiM K cmecu N'-(5-xmop-4-nupazosnol 1,5-a|nupunus-3-uimupuMunH-2- 1 )-4-MeTOKCH-0-
(1-metun-3,6-qurunpo-2H-nupuann-4-un)denson-1,3-nuamuna (IlpomexyTouHoe coequHeHue
55, 150 wmr, 0,32 mmonb) u DIPEA (0,062 min, 0,36 mmons) B CHyCly (5 mut), xoTtopyro
oxyaxnanu Ha OaHe yen/Boma. CMech mepeMeInnBaid B TEUEHUE 3 YaCOB M 3aT€M IMPOMBIBAIN
pacconom, cymmwin (Na;SO,;) W KOHIEHTPUPOBajJM B BakyyMe. B pesynbrare OYHCTKH
nocpencteoM FCC, samoupyst 2,5% 7 H. metanonbHOro ammuaka B CH,Cly, mony4miu ykazaHHOe
B 3aroyioBke coenuHenue (120 mr, 72%) B BUIE KENTOU TEHBI, '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: ES" MH" 516,25.

IIpumep 10: N-§5-]1(5-Xnop-4-nupa3o10[1.5-a¢|nupuanH-3-HInupuMuInH-2-

WI1)aMHHO]-2-[4-(2-ANMeTHIAMHUHO-2-0KCOITUA)NHTNIepa3uH-1-11]-4-MmeTokcudenna}-npon-

2-eHAMU]
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PactBop akpunonnxnopuna (0,030 mu, 0,37 mmons) B CH,Cl, (1 min) mobapnsimu mo
KaIuisiM K NepeMeInnBaeMoMy pacTBopy 2-(4-{2-amuno-4-[(5-xnop-4-nupaszono[ 1,5-a|nupuaus-
3-UINMUPUMUANH-2-1IT)aMUHO |- S-MeTOKCU(p e U § TunepasuH- 1 -um)-N,N-numerunaneraMmusia
(ITpome:xyTounoe coequrenue 57, 0,19 r, 0,35 mmonb) u DIPEA (0,067 mi, 0,39 mMmorb) B
CH,Cl, (5 min). Cmech nepemernuanu B Tedenue 0,5 vyaca, 3atem pasdasysin CH,Cl, (20 M) u
MPOMBIBAJIM HACBILIEHHBIM paccosioM (2x25 wmu). Opranudeckuii pactBop cymmin (MgSOy) u
KOHLIGHTPUPOBAIM B Bakyyme. B pesynbrate ounctku nocpencrsoMm FCC, amoupyst 5%-HbIM
CH;OH B CH,Cl,, nonyynnu ykazanHoe B 3arojioBke coeawnenue (0,157 r, 75%) B BUZOE
JKeNTOro TBepaoro semectsa, 'H SAMP: (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. ESTMH™ 590,52.

IIpumep 11: (5)-N-§2-[4-(2-AMunonponasow)nunepasut-1-mal-5-[(5-x10p-4-

nupa3oqo|l,S-a|nupuany-3-uAnupUMUANH-2-HI)aMUHO]-4-MeToKcHudeHUA nIpon-2-eHAMHU

PactBop akpunonnxiopuna (10,2 mxin, 0,13 mmons) B CH,Cl, (3 M) mobapnsim mo
KalusiM K IepemMermuBaeMoMy  pactBopy  (S)-mpem-0ytun-N-[1-(4-{2-amuno-4-[(5-xmnop-4-
nupaszono| 1,5-a|mupuaus-3-uanmupuMuINH-2-11)aMUHO |-5S-MeTokcud e j munepasus- 1 -mn)-1-
okconpomnan-2-un|kapbamara (Ilpome:kyrounoe coexmnenne 59, 65 mr) u DIPEA (0,75 mn) B
CH,Cl; (10 mi), xoTopbIit oxnaxknanu Ha OaHe sien/soga. Cmech nepemernuBaiu B TeueHue 0,75
yaca, 3ateM racuiau Bogor (10 mur) u 2M Na,CO; (5 mur). @a3el oTAENSUIN U OpraHUYeCKUit
pactBop cymminu (MgSO4) u koHLEeHTpUpoBau B BakyyMe. I[TonydeHHbIi OCTaTOK pacTBOPSIIH B
CH,Cl, (3 mn) u 3arem obpabareiBanu TFA (0,1 mn). ITocne crosiHust B Teuenue 0,25 yaca
nobasysuiu Bropyto mopuuto TFA (0,2 mi). Ilocne eme omHoro 0,25-4acoBOro mepuoaa 3TOT
pacTBOp KOHLEHTPUPOBAIU B Bakyyme u ouminanu npenapatuBHoii HPLC (xomonka Waters
SunFire, nuokcun kpemHust 5 Mkwm, auamerp 19 mm, mmmaa 100 MM), 3JFOUpYST CMECSIMH
TIOHIKAKOIIEHCST TONIIPHOCTH Bozbl (comepaxkaineii 0,1%-Hyro mypasbunyto kuciiory) u CH;CN.
@pakuun, comeprKalie LEeNeBOe COCAMHEHHE, KOHLEHTPUPOBAIH B BaKyyMe C IOJIYYEHUEM
yKa3aHHOro B 3arojioBke coemuHeHus (17 wr, 6% ot S-xmnop-N-(4-¢pTop-2-mMeToKCcH-5-
HuTpodeHmn)-4-mupazono| 1,5-a|nupuauH-3-mi-nupuMUINH-2-aMIHA) B BHIE OEJIOT0 TBEPIOTO
semectsa; 'H SAMP: 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.
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IIpumep 12: N-§5-1(5-Xnop-4-nmupa3zo10[1.5-a¢|nupuanH-3-HInupuMuInH-2-

uia)amuHo|-2-[(39)-3-1umeTnaaMuHONUPPOIHANH-1-11a]-4-MeToKCH(eHHI IPON-2-eHAMUJ

PactBop akpunounxnopuna (0,042 mu, 0,52 mmons) B CH,Cl, (1 min) mnobapnsimu mo
KaluiIM K CMeCH (S)-NI-[S-XJ‘IOp-4-(1‘II/Ipa30J'IO[1,5-a]HI/IpI/IZ[I/IH-3-I/IJ‘I)HI/IpI/IMI/IZ[I/IH-Z-I/IJT]-4-[3-
(IMMeTHIIAMHMHO)TUPPOIUANH- | -11]-6-MeTokcuOeH30- 1,3-nnaMmuHa (IIpomesxkyTOUyHOE
coequnenue 61, 250 mr, 0,52 mmons) u DIPEA (0,099 mn, 0,57 mmons) B CHyCl, (5 mn),
KOTOpPYIO OXJiakaanu Ha OaHe yen/Bopa. CMech mepeMeurMBaid B TEUEHHE 3 YacOB U 3aTeM
npombiBad paccosioMm, cymmiid (Na;SO4) ¥ KOHLUEHTpHpPOBaIM B Bakyyme. B pesyibrare
ounctku nocpeacrsoM FCC, amoupyst 2% 7 H. meraHoibsHOro ammuaka B CH,Cly, momyummm
yKa3zaHHOe B 3arosioBke coenuHeHue (194 mr, 70%) B BHAE *KENTOrO TBEPIOTO BEINECTBA, '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: ES" MH" 533,5.

IIpumep 13: N-§5-](5-Xunop-4-nupa3o10]|1.5-a¢|nupuanH-3-HInupuMuInH-2-

WI)aMHHO]-4-MeTOKCH-2-[4-MeTHANUNepa3uH-1-uia]dennatnpon-2-eHamus

PactBop akpunounxnopuna (0,092 mu, 1,14 mmons) B CH,Cl, (1 min) mobapnsimu mo
KamsM K cmecn N'-(5-xmop-4-nupasonol 1,5-alnupunus-3-uanupuMuinH-2-1ui)-4-MeToKCH-0-
(4-merunnunepasuH-1-mn)oenson-1,3-nuamuna (Ilpomexyrounoe coexumHeHue 63, 480 wr,
1,03 mmonb) u DIPEA (0,214 mia, 1,24 mmonb) B CH,Cl, (18 mi) npu k.. Uepes 0,25 yaca
n00aBIsIM AOMOJHHUTENbHOE KONMN4YecTBO akpuonixjopunaa (15 mr B 0,15 man CH,Cly). Cmech
nepememuBad B TedeHue 0,5 uwaca W 3aTeM mpombiBasn paccosioMm, cymmwin (Na;SOs) u
KOHLIEHTpUpoBaiu B Bakyyme. B pesynprate ounctku nocpeacrsom FCC, smoupys 2,5% 7 H.
metanospHOro ammmaka B CH,Cl,, mony4ymnu ykasaHHOe B 3arojioBke coenuHenue (390 wmr,
73%) B BHZE 5KeJITOrO TBEPIOro BemecTsa nocie pacrupanns ¢ CH;OH; '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.

IIpumep 14: N-§5-](5-Ilnano-4-nupasojo|l.5-a|nupuaun-3-uanupuUMHIHH-2 -

WI)aMHHO]-4-MeTOKCH-2-[4-MeTHANUNepa3uH-1-uia|dennatnpon-2-eHamus

PactBop axpunomnmxmopuaa (0,017 mn, 0,21 mmons) B CH,Cly (0,6 mur) noGasisuiu k
cmecu  2-{[5-ammuHO-2-MeTOKCH-4-(4-MeTunnunepasus- 1 -m)pennn |amuno §-4-nmpasono[ 1,5-

a]mpuaus-3-unmupuMuanH-S-kapoonutpuna (Ilpomexkyrounoe coenunenue 65, 87 wmr, 0,19
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mmonb) u DIPEA (0,063 wmin, 0,38 mmons) B CHyCly (1,5 mm) mpu 0°C. Cmech 3arem
nepemernBay pu 0°C B TedeHue 4 4acoB (3a 3TO BpeMsi 10OABIISIIN JOMOJHUTENbHbIE 0,5 5KB.
akpmnomwtxyopuna). Cmech 3atem pasbamsuiu CH,Cly, nBaskapl mpOMBIBaIM HACHIIIEHHBIM
NaHCO;, 3arem Bomoii u 3arem cymuian (MgSQO,). B pesyiabrate ounctku nocpenctsom FCC,
smoupys 0-6% wmeranonbHbiM ammuakoM B CH,Cl,, monyumnm yka3aHHOE B 3aroJIOBKe
coenuuenne (67 Mr, 69%) B Buze XKeaToro TBepaoro semecrsa; '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.

IIpumep 15: N-(5-§{[4-(1H-Uunoj-3-ua)nupuMuani-2-ujjaMuHo}-4-MmeToKCH-2-{4-

MeTuanunepasuH-1-uialdenua)npon-2-eHaMuA

K nepememuBaemomy pactsopy N'-[4-(1H-uHmon-3-mi1)mupuMuInH-2-1|-4-MeTOKCH-6-
(4-mermnnunepasus-1-mn)oens3on-1,3-nuamuna (Ilpome:kyTouHoe coenuHeHue 66, 96 mr, 0,22
mmoib) B CH)Cly (15 wmm) mpu 2°C pmobasmsmu DIPEA (0,039 wmn, 0,22 mmone) u
axpunowxiopun (0,018 mi, 0,22 mmons). Ilonyuennsiii pacrsop nepememuBanu npu 2°C B
teueHue 0,25 yaca, 3aTe€M OCTAaBJISAJIM HArpeBaThbCs A0 K.T. U NEPEMELINBAIN B T€UEHUE ee 3,5
gacoB. Cmecp 3areM pasbasmsmn CH3;OH (10 mu), 3arpy»kanu HENOCPEICTBEHHO HA JHUOKCHI
kpemHusi. B pesynbrate oumctkm mnocpencrsomM FCC, smoupys 0-10% CH30OH B CH,Cl,
(comepxamum 1% KOHLIEHTPUPOBAHHBIM aMMHAaK (BOAH.)) MOJYYIJIA HE COBCEM OeJioe TBEpIOoe
BELIECTBO, KOoTopoe, mo-supumomy, conepxaino DIPEA HCl cormacHo SAMP-amammzy. 3to
TBepaOe BelecTBO 3aTteM pactBopsuin B cmecu 1:1 CH,Cly/2-metunrerparuapodypan (30 mi) u
NIOJIy4eHHBIN pacTBOp mpombiBaiu pactsopom NaOH (2ZM, 2x30 mu), Bogoii (2x30 mut) u 3arem
HachleHHbIM ~ paccoiiom (30 mur).  Opranudeckuit  pactop cymmmm  (MgSOs) wu
KOHLIEHTPUPOBAJIM B BAKyyMe C MOJIyYEHHEM YKa3aHHOTO B 3arojioBke coennHeHus (2 mr, 2%) B
Buzie O€Noro TBEPAOro BEINECTBA IOCHE PACTHPAHHs C AMSTHIOBBIM 3(upoM. MaTouHble
KHIKOCTH OT PACTHPAaHUS KOHLIEHTPUPOBAIM B BaKyyMe C IOJYYEHHEM BTOPOro olOpasua
YKa3aHHOTO B 3aroJioBke coeaunenust (10 mr, 9%) B Buxe Gesoro Teepaoro semecrsa, '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.

IIpumep 16: N-[4-Metokcu-2-(4-meTuanunepasun-1-mia)-5-[(4-nupaszono]1.,5-

a|nupUANH-3-WINHPUMUIHH-2-U1)aMuHO | peHua|npon-2-eHAMUI
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(2,3,4,5,6-Ilentadproppenmn)npon-2-eHoar (0,030 mu, 0,19 mmonp) nobaBisAmu 1O
KaIlIsiM K pacTBOpy 4-mMeTokcu-6-(4-mermnnurepasut-1-mn)-N'-(4-nupaszono| 1,5-a]-mupuann-3-
WINUPUMHUANH-2-1n)0en30in-1,3-nuamuna  (IlpomexkyTounoe coeaunenue 69, 67 wmr, 0,16
mmouib) B DMF (0,6 M) mpu k.T. B armocdepe N,. IloiyueHHbIH pacTBOp MepeMeInnBaiy npu
K.T. B TeueHue 1,5 yvacoB m 3arem pazbasmsuiu CH,Cly (9 mu). DtoT pactBop mobaBisuiu K
avokcuny kpemuus 1,5¢ mnsa  udmu-xpomarorpaduum, kotopsiit  yenakusiim CHCl, B
3arpy’K€HHOM CYXHM CIOCOOOM KapTpUIKe, 1 HEOUHIEHHBIN MPOIYKT SJIFOUPOBAJIH C JHOKCHUA
kpemHusi ¢ ucnonb3oBanueM CH,Cl,. B pesynbrate MOMONHUTENBHOW OYHCTKH MOCPEACTBOM
FCC, smonpyst 2-7% 2 H. meranonbHoro ammuaka B CH,Cl, monyumnm matepuan, KOTOPBIHA
nonojHUTENbHO oummanu nocpeactsoM FCC, smooupys 5-20% CH30H B CH)Cl.
CootBercTByromue (pakiuu KOHLEHTPUPOBAIA B BaKyyMe, U B pE3yJIbTaTe pPaCTHPAHHS
MOJIYYWJTH  KPHUCTAJUIMYECKOe TBEpPAOe BemecTBO, kortopoe mnpombiBayim THF (0,1 m) ¢
NOJIyYeHHEM YKa3aHHOTO B 3aroyioBke coemwHenus (23 wmr, 28%) B Buzme OexeBOro
KPHCTAJTHYECKOro Tepnoro sermectsa;, 'H SAMP: 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.

IIpumep 17: N-(5-{[5-Xnop-4-(1 H-una01-3-0J1)nupuMHAIHH-2-na]amuno-4-

METOKCH-2-{4-MeTHanunepasus-1-na} dpennna)npon-2-eHaMua

Axpunomnxiopun (0,621 mi, IM B THF, 0,62 mmonb) nobasisuiu no xamwmsim k N'-[5-
xyop-4-(1H-uunomn-3-un)mupuMuiuH-2- 1 |-4-MeTokcHu-6-(4-metuinunepasus- 1 -mn)oenson- 1,3 -
nuamuHy (IIpomexxyrounoe coenmnenue 74, 288 wmr, 0,62 mmonn) u DIPEA (0,119 mu, 0,68
mmonib) B THF (15 mut) ipu 0°C B atmocdepe Ny. TTonydeHHYO CYyCIEeH3HI0 epEMEIINBAN TTPH
0°C B Teuenue | yaca u 3aTeM OCTaBJISLUIA HarpeBaThcs 10 K.T. CMech 3aTeM pa30aBJisiv BOIOM
(15 mu1) 1 xoHUEHTpUpoBaU B Bakyyme. [TonyuenHsiii octatok pacteopsun B cmecu CH,Cl, (20
i) u CH;0H (5 mu1) 1 monyueHHBIH pacTBOP MPOMBIBAIHM BOAOW U HACBILIEHHBIM PACCOJIOM.
Opranndecknii pactBop cyurmm (MgSOs) M KOHLIEHTpHpPOBANIM B Bakyyme. B pesynbrare
ounctku nocpencrsoM FCC, amoupys 1-8% 7M meranonsHoro ammuaka B CH,Cl,, momyunmu
HEOUMIICHHbIH NPOAYKT B BUAE OJNEIHO-KOPUYHEBOH CyXOH IUIGHKH. JTOT MarepHual
pactopsuiu B CH,Cl,, u OexeBoe TBepaOe BELIECTBO OCAKIAIOCH U3 PacTBOpa. DTOT PacTBOP
pazbaBsLTH TUATHIOBBIM 3(prpom U 3ateM cMmech GuibTpoBain. CoOpaHHOE TBEpAOe BEIIEeCTBO
NPOMBIBAJIA JIONOJHUTENBHBIM KOJUYECTBOM AMSTUIOBOrO 3(upa M CYMIMJIH C HOJYYEHHEM

1
yKa3aHHOro B 3arojioBke coenuHenus (134 mr, 42%) B Buzne OexxeBoro Teeproro semectsa, H
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SMP: 2.27 (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 (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.
Ilpumep 18: N-(4-Metokcu-5-{[S-meTni-4-(1-MeTHIHMHA0J-3-WJI)IHPHMHIHH-2-

WilaMmuHo}-2-{4-meTnanunepasud-1-ua} gpeHuna)npon-2-eHamua

Axpunounnxaopun (0,358 mut, 1M B THF, 0,36 MMoub) 100aBIsUIM N0 KAILISIM K CMeCH 4-
MeTOKCU-N"-[ S-meTnn-4-( 1-MeTUIMHAOM-3 -1T) TUPUMUAUH-2 -1 |-6-(4-MeTUnHnepa3ul- 1 -
wn)oenson-1,3-nuamuna (Ilpomeskyrounoe coequnenue 77, 164 mr, 0,36 mmons) u DIPEA
(0,069 mn, 0,39 mmons) B THF (15 mu) mpu 0°C B armocepe N,. ITonyueHHYIO CyCHEH3HIO
nepemernBany npu 0°C B TeyeHue 1 yaca, 3aTeM OCTaBIsIM HarpeBaThes 10 K.T. CMech 3aTeM
pazbasisuin BogoH (15 mur) 1 KOHUEHTPUPOBaIH B BakyyMe. [lonydeHHbIl MaTepral pacTBOPSUIH
B cmecu CH,Cl, (20 mm) u CH30H (5 wmu). IlonmyuyeHHBI pacTBOpP MPOMBIBAIA BOAOH H
HACBIIIEHHBIM paccojioM. Opranudeckuii pacTBop 3arem cyurim (MgSO,) v KOHIIEHTPUPOBAJIH
B BakyyMme. B pesynprare oumctku nocpenctsom FCC, smoupysa 1-8% 7M MeTaHOJBHOrO
amvmuaka B CH)Cl,, mocine KOHLEHTPUPOBAHHS COOTBETCTBYIOIIMX (pakuMidi B BaKyyMe
MOJIYYWJTH JKEJITYI0 CYXYIO IUIeHKY. JTor Marepuan pacteopsuii B CH,Cl, u momydeHHbIH
pacTBOp pa30aBIsIM JUATWIOBBIM 3(QHPOM, YTO NMPUBEIO K OEKEBOMY TBEPAOMY BEILECTBY,
BBINAAAIOLIEMY B OCaJIOK M3 PacTBOpa. JTO TBEPIOE BELIECTBO cOOMpanu (QUIBTPOBaHUEM,
NPOMBIBAIN AMSTWIOBBIM 3(QHUPOM M 3aT€M CYLIMJIH C IOJYYE€HHEM YKa3aHHOTO B 3arojIOBKe
coenunenns (96 mr, 52%); 'H SAMP: 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: ESTMH" 512,46.

TIpuvep 19: N-(2-§2-nuMeTHIAMHHOITHJI-METHIAMHHO}-4-MeTOKCH-5-{[5-MeTHI-4-

(1-MeTHIHHA0I-3-U1)IHPUMHAHH-2-WI|aMHHO} peHuT)npon-2-eHaMuUg

Axpunonnxaopun (0,026 mu, IM B THF, 0,32 MMonb) 100aBisuid 1Mo KarisiM K CMecH
N'-(2-numernnamunosTIN)-5-MeToKCH-N -MeTHI-N'-[ 5-MeTn-4-(1 -Me THTHHI071-3 -
W) IUPUMHUIUH-2-1i | Oer30m-1,2,4-tpuamuna (Ilpomexkyrounoe coenunenue 81, 147 wmr, 0,32
mmoib) U1 DIPEA (0,061 wmin, 0,35 mmone) B THF (15 mn) mpu 0°C B armocdepe N,.
ITonyuennyro cycnensuro mnepememuBanu npu 0°C B TeueHme 1 dyaca, 3aTeM OCTaBISUIH
HarpeBaThbes 10 K.T. Cmech 3aTem pazdapisian Bogoit (15 MiT) U KOHUEHTPUPOBAIIA B BaKyyMe.
ITonyuennslit matepuan pactsopsiin B cMecu CH,Cl, (20 mir) u CH30H (5 mun). Iony4ennsriii

pacTBOp MPOMBIBAIM BOXOM W HACBIIIEHHBIM paccojoM u 3areM cymmnun (MgSO;) u
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KOHLIGHTPUPOBAJIU B BakyyMme. B pesynbrare ounctku nocpencrsom FCC, smoupys 1-8% M
meraHonpHOro ammuaka B CH,Cly, mocne KOHLEHTpHUPOBaHHUS COOTBETCTBYIOIIMX (pakiuil B
BAKyyMe€ TOJYYIJIM JKeITYK CyXyl IUIeHKy. Ot1or Mmarepuan pactBopsuii B CH)Cly, wu
HOJIyYeHHBbIH PAacTBOpP pazOaBisiIM AMATUIOBBIM 3(PHPOM. DTOT PacTBOp KOHLEHTPUPOBAIH B
BaKyyMe€ U CYIIWJIH C MOJIyYeHHEeM YKa3aHHOTO B 3arojioBke coenauHeHus (93 mr, 57%) B Buze
GexeBoro TBepaoro Bemecrsa, 'H SIMP: 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: ES” MH" 514,36.

IIpuvep 20: N-(2-{(3R)-3-nuMeTHJIAMHHONUPPOIHANH-]1-n1}-4-MeToOKCH-5-§[5-

MeTHI-4-(1-MeTHJINHA0J-3- W) IHPUMUIHH-2-Ua]aMuH0} heHnI)npon-2-eHaMux

Axpunonnxaopun (0,043 mut, 1M B THF, 0,53 MMounb) m06aBisiiyi O KarisiM K cMecH 4-
[(3R)-3-auMeTnnaMUHOMUPPOIHANH- | -1 |-6-MeToKCH-N-[ S-MeTnin-4-( 1 -MeTrunuHI0-3 -11)-
nupuMHInH-2-1i|0er3on-1,3-nuamuaa  (IlpomexkyTounoe coenuHenue 83, 252 wmr, 0,53
mmoib) U1 DIPEA (0,103 wmin, 0,59 mmons) B THF (15 min) mpu 0°C B armocdepe No.
IMonyuennyro cycnensuto nepememnBanu npu 0°C B TedeHwe | yaca U 3aTe€M OCTaBJIIU
HarpeBaThbes 10 K.T. CMech 3aTeM pazOapisian Bogoit (15 M) U KOHLEHTPUPOBAIIA B BaKyyMe.
IMonyuennsrit marepuan pacteopsui B cmecu CH,Cly (20 mor) u CH3OH (5 mu). TonyueHHbii
pacTBOp TMPOMBIBAJIM BOJOM M HACBILEHHBIM paccosoM. BoaHble NPOMBIBKM CHOBA
SKCTparupoBaiu Tpu pasa ¢ ucnonszoBanneM CH,Cl,. OO0bennHeHHbIe OpraHUUeCKUe PaCcTBOPBI
cyurmnii (MgSQO4) u koHIIeHTpUpOoBaiau B BakyyMme. B pesynprare ounctku nocpencrsom FCC,
smoupyst 1-8% CH30H B CH,Cl,, nocine KOHIEHTPUPOBAHUS COOTBETCTBYIOIIMX (pakuuii B
BaKyyMe TOJYYHMJIA JKEITYK CyXyr IUieHKy. OT1or wmarepuan pactBopsuii B CH,Cl, wu
NIOJIY4E€HHBIN PacTBOP pa3daBIsIA TUITUIOBBIM dpupom. [loaydueHHy0 cMech epeMeInuBaii B
TedeHre 30 MHMHYT M 3aTeM KOHILIEHTPUPOBAJIM B BaKyyMe C TIOJY4Y€HHEM YKa3aHHOIO B
3arosioBke coenuHenus (133 mr, 47%) B BHUIE KENTOTO TBEPAOIO BELIECTBRA, 'H SIMP: 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: ES" MH" 526,66.

IIpuvep 21:  N-(5-{|5-Xuop-4-(1-MeTHIMHI0JI-3-HJI)IHPHUMHANH-2-HI]aMuH0}-2-

{(3R)-3-nMMeTHIAMHHONNPPOJIUANH-1-n1}-4-MeToKCH(PeHHT)pon-2-eHAMHU
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Axpunownxaopun (0,459 mn, 1 M B THF, 0,46 mmoins) mpu 0°C nox N, noGasisuiu o
KaIljIsiM K cMecH N-[5-xnop-4-(1-meTnnuHaoa-3-um)nupuMuant-2-uin|-4-[ (3R)-3-
OUMETIJIAMUHOMTUPPOIUANH- 1 -1t ]-6-MeTokcnben3o-1,3-nuamMmuna (ITpomesxkyTOoUHOE
coenuHenue 85, 226 wmr, 0,46 mmonb) u DIPEA (0,088 mim, 0,51 mmons) B THF (15 mu).
ITonyuennyro cycnensuro nepememrBainyu npu 0°C B TedeHue 1 4, 3aTeM OCTaBJIsUIA HArPeBaThCS
1o k.T. Cmechb 3aTeM paszOaBsuia Boxol (15 Mi1) M KOHLIEHTPUPOBAIU B BakyyMe. [1oyyueHHbIi
matepuan pactBopsiii B cmecu CH,Cl; (20 mu) u CH30H (5 wmn). Tlony4eHHslii pacTBOp
MPOMBIBAJIM BOJOW W Hachim. paccojioM. Opranudeckuii pacrBop cymmau (MgSQO4) wu
KOHLIEHTpUpOBaiu B Bakyyme. B pesynbrate ounctku nocpenctsom FCC ¢ smouposanuem 1-
8% 7 M wmeranonpHOro ammuaka B CH,Cl, u mocie KOHLUEHTPHUPOBAHUS COOTBETCTBYOIIUX
dpakuii B BaKyyMe MOJIyYald KeNTYI CYyXYI0 TUieHKy. 9Tot Marepuan pactsopsutn B CH,Cl, u
NOJIYYEHHBI pacTBOp pasz0aBisLI AMATIIIOBBIM 3GUpOM. B pesynbprare mosydanu >KenToe
CTYZ€HHCTOE TBEPJOE BELIECTBO, BbINaaBllee B 0CaA0K U3 pacTBopa. CMech KOHLIEHTPUPOBAIU
B BaKyyMe U CYLIHMJIH C MTOJYYEeHHEM YKa3aHHOTO B 3arojioBke coenuHenns (142 mr, 57%) B Buzne
xenToro TBepaoro semectsa, H SAMP: 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.

Ilpumep 22: N-(S5-{[S-lluano-4-(1-MeTHJIHHI0JI-3-HI)NUPUMHANH-2-HI]aMUHO}-2-

{(3R)-3-nuMeTHIAMHUHONHNPPOIUANH-1-1}-4-MeToKcHpeHUT)npon-2-eHAMH

Axpunonnxiopuz (0,373 mi, 1 M B THF, 0,37 mmonb) npu 0°C mon N, nobasnsuiu mo

Karuisim K cMecH 2-({5-amuH0-4-[(3R)-3-1uMeTHIIAMUHOTUPPOTHAUH- | -11]-2-
MeToKcu(peHm } aMIHO )-4-( 1 -MeTHIIMH0J1-3 - 1T ) TUPUMUAMH- S -KapOOHHUTpHIIA

(ITpome:xyTounoe coexunenue 89, 180 mr, 0,37 mmons) u DIPEA (0,072 mi, 0,41 mmonb) B
THF (15 wmu). IMony4yennyro cycrnensuio nepememnBain npu 0°C B teyenme 1 u, 3arem
OCTaBJISIN HarpesaThbesi 10 K.T. Cmech pa3dassn Bogoi (15 Mir) 1 3aTeM KOHLIEHTPUPOBAIU B
Bakyyme. llonmydennbnii marepuan pacteopstiinm B cmecu CH,Cl, (20 mu) u CH30H (5 mi).
[TonyueHHbII pacTBOP MPOMBIBAJIA BOAOH U HACKIL. paccosioM. OpraHuyecKuil pacTBOP CYLIUIN
(MgSO4) u koHUEHTpHpOBaIM B BakyyMe. B pesynprare oumctku mnocpenctsom FCC c
smonposanueM 1-8% 7 M wmeranHonpHOro ammuaka B CH,Cl, m mocne KOHLEHTPUpPOBaHHUS
COOTBETCTBYIOIINX (Ppakiuii B BakyyMe IOJIYHYAJH JKEIATYI0 CYXYI0 IUIEHKY. DTOT MaTepual
pacteopsuin B CH,Cl, u monyueHsslil pacTBop pasOammsnu audTuioBbiM 3dupom. XKenroe

CTYACHUCTOEC TBEPAOEC BCLICCTBO 3aTEM BbITIAAAJIO B OCAAO0K U3 paCTBOpA. KOHI_IeHTpI/IpOBaHI/IeM
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CMECH B BaKyyMe NOJIy4aJld yKa3aHHOE B 3aroyiopke coenuHeHue (91 mr, 46%) B Buae JKeNTOro
TBepzoro semectsa; 'H SIMP: (100°C) 1.82 (1H, dq), 2.04-2.11 (1H, m), 2.22 (6H, d), 2.85 (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.

TIpumvep 23: N-(5-{|5-HHuano-4-(1-MeTHIMHI0JI-3-WI)DHPUMHAUH-2-HI]aMuH0}-4-

MeTOKCH-2-{4-MeTnanunepasus-1-ua} dpeHun)npon-2-eHaMuA

PactBop axpunomixyopuna (39 mr, 0,43 mmounn) B CH,Cl; (1 mut) noGaBisuiv 1o Karjsim
K [ePEMELIUBAEMOMY pacTBopy 2-{[5-amuHO-2-MeTOKCU-4-(4-MeTHnunepasuH- 1 -
win)perns |aMuHo § -4-(1-MeTUIMHIO0I-3 - 1T TUPUMUANH-S-KapOOHUTpHIIA (ITpome:xyTOUHOE
coenqunenue 90, 200 mr, 0,43 mmons) u DIPEA (0,081 min, 0,47 mmons) B CHyCl, (5 M),
KOTOpBIN oxnaxnganu B Oane nen/Boma. Cmech mepeMenInBaiud B TeueHHe 1,5 4 u 3aTem
pazbasysiu CH,Cl, (25 mur). Oty cmech 3atem npombiain Hackim. NaHCO; (50 mun). Bonabie
IPOMBIBKU TONOJTHUTENBHO 3KcTparuposanu CHyCly (2 x 25 mu). O0beqMHEHHBIE OPraHUYeCKHe
pactBopel cymmiaun (MgSO;) M KOHIEHTpUpOBAIM B BakyymMe. B pe3yibraTte OYHUCTKH
nocpencteoM FCC ¢ amoupoBanuem 5% 7 H. meraHospbHoro ammuaka B CH,Cl, momyuanm
YyKa3aHHOE B 3aroJIOBKE COEAMHEHHE BMECTE C HEKOTOPbIM OCTaTOYHBIM KOJHYECTBOM
ucxonHoro Marepuana. Jlanee B pesyabrare ounctku nocpeactsoM FCC ¢ amoupoanuem 0-5%
CH;0H B CH;Cl, m mnocne KOHLEHTPHUPOBAHMA COOTBETCTBYIOLIMX (pakuuii B Bakyyme
MOJIy4aJl OCTaTOK. DTOT OCTaTOK pactBopsuii B HeOonbmom komudectse CH,Cl, u B
pe3yibTaTe pacTUpaHUsi C JOUITHIOBBIM 3(QUPOM TMOJyHaId TBEPAOE BEIIECTBO, KOTOPOE
cobupanu (UIBTPOBAHHWEM M CYIIMJIM B BaKyyMe C MOJYYEHHEM YKAa3aHHOTO B 3arojlOBKE
coenmuenns (106 Mr, 48%) B BuIe TBEPIOrO BellecTsa KpeMosoro msera; 'H SMP: 2.27 (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.

Ipumep 24: N-(5-{[5-Xnop-4-(1H-nnaoa-3-na)nupuMuauH-2-ujlamuno}-2-{(3R)-3-

AUMETHIAMUHONUPPOJIUAHH-1-u1}-4-MeToKkcHpeHuT)npon-2-eHaMu/l

PactBop axpunounxiopuna (0,044 min, 0,54 mmons) B CH,Cl, (1 M) mobapnsimm mo
KaIjsiM K cMecH N-[5-xn0p-4-(1 H-unnon-3-um)nupumuans-2-mn|-4-[ (3R)-3-
OUMETIJIAMUHOMTUPPOTHANH- | -1t ]-6-MeTokcnben3oi-1,3-nnamMmuna (ITpome:xkyTOoUuHOE
coenunenue 93, 258 wmr, 0,54 mmons) u DIPEA (0,103 mi, 0,59 mmons) B8 CH,Cl, (5 mn),

KOTOPYI oxyaxpaanu B Oane nen/Boma. CMech mepemMeliuBajyl B TEYEHHE 3 4 U 3aTeM
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npombiBan  pacconoM, cymmu (NapSO;) M KOHUeHTpupoBanu B Bakyyme. IlomydeHHbIi
ocratok cycnenaupoBanu B CH3OH u ¢unbTpoBanu ¢ monydeHHeM HEKOTOPOro KOJIUYECTBA
YKa3aHHOT'O B 3aroJIoBKe coequHeHus (67 mr). @uipTpaT 3aTeM KOHLEHTPUPOBAIU B BAKyyMe U
ounimanu nocpencteom FCC, ¢ smoupoBanuem 2% 7 H. metaHosnbHOoro ammuaka B CH,Cl,.
CootsercTByromue ¢pakuuy OOBEAMHSIIM M KOHLEHTPHPOBAIN B BaKyyMe C IOJy4YeHHEM
TBEPAOro BemiecTBa, kotopoe cycrnenaupoaiu B CH3OH u coOupanu ¢unbrpoBaHueM ¢
TIOJIy4EHHEM JOTMOJHUTEIPHOIO KOJIMYECTBA YKA3aHHOIO B 3arojioBke coenuHenus (64 mr). [Ise
NApTHH TPONYKTa OOBEAMHSIIN C MOJYYEHHEeM YKa3aHHOrO B 3arojioBke coemuHenus (131 wr,
46%) B BHIE KENITOrO TBEPAOTO BEIIECTBRA, '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.

IIpuvep  25:  N-(5-{|5-Xunop-4-(1 H-uHn0J1-3-0a)nUpUMHAHH-2-Ha]aMuH0}-2-§2-

AUMETHI-AMHHOITHI-METHJIAMHHO}-4-MeToKcH(eHHT)TPON-2-eHAMH

PactBop axpunonnxnopuna (0,027 min, 0,33 mmons) B CH,Cl, (1 M) mobasnsim mo
KarmsM K emecH N'-[5-xmop-4-(1 H-uupon-3-mn)mupuMugus-2-mi]-N' -(2- 1uMe THIaMHHOS TIIT) -
5-merokcu-N' -merunbenson-1,2,4-rpuamuna (IpomexyTounoe coeaunenne 95, 155 mr, 0,33
mmonb) u DIPEA (0,063 mi, 0,37 mmons) B CHyCly (5 mit), koropyro oxnaxnaanu B OaHe
nen/Bona. Cmech nepeMelIMBalyd B TeueHHE | 4 M 3aTeM NPOMBIBAJIN PACCOJIOM, CYLIMIN
(Na,SO4) u KOHIEHTpHpOBaju B Bakyyme. B pesyibrate ounctku mocpeactsom FCC ¢
smoupoBanueM 2% 7 H. metanonbHOro ammuaka B CH,Cl, u mocne pactupaHusi ¢ JUSTHIOBBIM
3¢UpOM MOJIyYalid yKa3aHHOE B 3arojioBke coequnenue (120 mr, 69%) B Bune 06enoro TBEpIOTo
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.

IIpuvep 26: N-(5-§{5-Xaop-4-(1-MeTHIHHI0JI-3-HJI)IHPUMHAHH-2-Ha]amMuHo}-2-§2-

AUMETHIAMUHOITHI-MEeTHIAMHHO}-4-MeTOKCcH(eHH.T)1PON-2-eHAMHJL

PactBop akpunomnxsopuna (0,026 mi, 0,32 mmonb) B CH,Cl; (1 M) mpu 0°C noGassim
K cmecn N'-[5-xmop-4-(1-MeTHIHHAON-3-WT) THPUMUTHH-2-111 |-V -(2- IHMeTHIaMUHO-3THIT)-5-
merokcu-N'-merun6enson-1,2, 4-tpuamuna (IpomesxyTounoe coeaunenme 97, 130 mr, 0,27
mmonb) 1 DIPEA (0,090 mi, 0,54 mmons) B CH,Cl, (2 min). Cmecs nepemermnBanu npu 0°C B

TedeHne 2,5 4 (B TeYEHHE JHTOr0 BPEMEHH JOMNOJHUTENbHO pnobasmsmn 0,2 3KB.
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akpmnomxyiopuna). Cmecs 3atem pazbdasisuin CH,Cl,, nBaskasr nmpomsiBaian Hackin. NaHCO; u
3areM BopoH, cyurmnn (MgSO4) M KOHLEHTpUpPOBAJIM B Bakyyme. B pesynbprare ouucTKH
nocpencteoM FCC ¢ smoupoBanuem 0-5% wmeranonsHoro ammmuaka B CH,Cl, momyuanm
yKa3zaHHOe B 3arosioBke coenuHeHue (111 mr, 77%) B BuAe *KENTOrO TBEPIOIO BEIIECTBA, 'H
SAMP: (CDCls) 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.

TIpumep 27: N-(5-{[5-Iuano-4-(1 H-uuxoa-3-wja)nupumMmuanH-2-wilamMmuno}-4-

MeTOKCH-2-{4-MeTnanunepasuH-1-ua} dgeHun)npon-2-eHaMuA

Axpunonnxaopun (0,100 ma, 1 M B THF, 0,1 mmons) npu -10°C B TeueHune nepuozna
BpeMeHH 2 MUHYThI mon N; A00aBsuiM MO KarisiM K TOHKOW cycneH3mu 2-{[5-amMuHO-2-
MeTOKCH-4-(4-MeTnnnunepasus- 1 -un)penun |amuno §-4-(1 H-uHn0m-3 -un) nupuMuInH-5-
kapoonutpuna (Ilpomexxkyrounoe coexunenue 99, 47 mr, 0,10 mmons) u DIPEA (0,027 Mo,
0,16 mmons) B THF (2 mu). Cmech 3atem nepememuanu npu 0°C B redenne 10 MuHYT, a 3aTeM
OCTaBJISIA HArpeBaThbes A0 K.T. B TeueHue 20 MuHyT. CMech 3aTeM CHOBa oxJaxkaanu 10 -10°C u
1O KarusiM 100aBIsUIN TONOJHUTENBHOE KOondecTBO akpuomxjopuaa (0,06 mu, 1 M B THEF,
0,06 mmonb). Cmech nepemernBan npu 0°C B TeueHHe NOMOJIHUTENBHBIX 10 MHUHYT, 3aTeM
OCTaBJISUIM HArpeBaThes A0 K.T. B TeueHue 20 MuHyT. CMech 3aTeM KOHLIEHTPUPOBAJIH B BAKYyMe
u nony4deHHbIl octatok pactBopsuin B CH,Cly, (2 mur). DToT pacTBOp NMpPOMBIBANM HACHILI.
NaHCO; (1 mn), cymmnmu (MgSO,) U KOHIEHTPUPOBAJIM B BakyyMme. B pesyibraTe o4dnCTKH
nocpencrsom FCC ¢ smoupoBanuem 1,5-7% 7 H. meraHonbHOro ammuaka B CH,Cl, monyvanu
octatok, Kotopbiii mpombiBasu CH3;0H (0,1 mi) w cymmium Ha BO3OyXe C TMOJNTyYE€HUEM
yKa3aHHOTrO B 3arojioBke coenuHeHusi (11 mr, 20%) B Buae KPUCTAIIIMYECKOTO TBEPIOTO
BEIIECTBA KPEMOBOT'O IIBETA,; 'H sMP: 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,
5), 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-TuMeTHIAMHHOITHI-MEeTHJIAMHHO}-4-MeToOKCH-5-{[4-(1-

MeTHJIHHAO-3-WI)IHPUMHANH-2-Ii]aMuHo}deHnI)npon-2-eHaMug
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NH,  ——

PactBop akpunomnxnopuna (34,5 mr, 0,38 mmons) B CH,Cl, (1 miu) noGasnsimu 1o
KAISIM K TepeMelInBaeMoii cmecu N’ ~(2-IHMeTHIaMUHOSTHI)-5-MeToKcH-N' -MeTun-N-[4-(1-
METHJIMHAON-3- W) TUPpUMUAIUH-2-11|0er30i-1,2 4-tpuamuna  (IIpoMe:kyTouHOE COeIUHEHHE
100, 170 mr, 0,38 mmosb) u DIPEA (0,073 mn, 0,42 mmonb) B CH,Cl; (5 mu), xotopyro
oxnaxnanu B Oane nen/Boma. Cmech mepeMelnBaid B TedeHHe 1,5 4 M 3areM pa30aBisu
CH,Cl, (25 mu) u mpomsiBanu Hackim. NaHCO; (50 mur). BogHble pOMBIBKH 3KCTparupoBasid
CHyCl, (2 x 25 wmi). OOwenuHeHHble oOpraHuueckue pactBopsl cymmmn (MgSO4) u
KOHLIEHTPUPOBAIX B BakyyMme. B pesynprare ounctku nocpencrsom FCC ¢ amoupoBanuem O-
4% 7 H. meranonpHOro ammmaka B CH,Cl, m mocne pacTupaHusi ¢ JU3TUIOBBIM 3(UpOM
MoJIyyaii yKa3aHHOe B 3arojioBke coenuHeHue (75 mr, 39%) B Buae TBEpAOro BEIIECTBA
kpemosoro msera; 'H SIMP: 2.21 (6H, s), 2.29 (2H, t), 2.72 (3H, s), 2.89 (2H, t), 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: EST MH" 500,42.

Ilpuvep 28 (AabTrepanTuBHBLIH cuHTes 1)  N-(2-{2-AuMeTHIAMHHOITHJI-

MeTHIAMHHO}-4-MeToKcH-S-{[4-(1-MeTHINHA0-3-HI)TUPUMHIAHH-2-Ha|amMuHo} deHuT)-

poNn-2-eHaMuI

a
N =
o TN . = O7ENH |
| NN N\/\N/ | N N\/\N/
by I by I
~° _0

K mnepememmnBaemoMy pactBopy 3-xJjop-N-[2-[2-mumernnaMuHOSTHII(METHI)aMUHO|-4-

MeTOKCH-5-[[4-(1-MeTunnHm0I-3 -11) TUPUMHINH-2- 1T |]aMUHO | peHII [TponiaHaMua
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(ITpome:xyTounoe coenunenue 174, 31,5 r, 58,76 mmonp) B aneronurpuie (310 M) npu K.T.
nobasnsnu TpusTinamuH (17,84 r, 176,28 mmons). [lonyuennyro cmecy Harpeanu 1o 80°C B
TedeHue 6 4, 3aTeM OXJIAKAAIN 10 K.T. 3aTeM nobdasisu Bony (130 mut) 1 cMech nepeMennBaIm
B TeueHue 12 4. Cmech 3aTeM (QUIBTPOBAIH, MPOMBIBAIM CMECHIO BOZABI U arleroHuTpuia (160
v, 1:1) u cymmiu npu 50°C B TedeHHe HOYM C TMOJIyY€HHEM YKa3aHHOTO B 3arojiOBKe
coenunenus (19,2 r, 94%) B Buzme TBepaOH (HOPMBI, UACHTUPHUIMPOBAHHON KakK MoJUMOpdHas
dopma 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, s5), m/z: ES" MH" 500,26.

Ilpuvep 28 (AabTepHAaTHBHBLIH cuHTe3s 2): N-(2-{2-TuMeTHIAMHHOITHJI-

MeTHJIAMHHO}-4-MeToKcH-S-{[4-(1-MeTHINHA0]-3-HI)THPHUMHAHH-2-Ha|amMuHo} deHn )-

npon-2-eHaMua

J\ S
N Ji;fN\AN/ 1 '\i N\/\T/

N

/O

K nepememmBaeMoMy pacTBOpy N'-(2-IMMETHIaAMHHOSTIN)-5-MeTOKCH-N ' -MeTi-N"-[4-
(1-meTunuHAON-3-U)MTUpUMUANH-2 -1 |0eH301- 1,2, 4-TpuaMiHa (ITpomexyTOoUuHOE
coequnenue 100, 10 r, 21,32 mmons) B THF (95 mu) u Boge (9,5 mu) npu 0°C nobasmsuin 3-
xjoprnponanowixiopun (3,28 r, 25,59 mmonp). CMech nepeMenivBaiy Mpu K.T. B Te4eHue 15
MUHYT, 3aTeM nobasysuiu NaOH (3,48 , 85,28 mmounb). [Toy4ueHHyro cMech HarpeBaiu 10 65°C
B Teuenue 10 4. Cmech 3aTem oxjaxkaanu 10 K.T. u godassuin CH;OH (40 mut) u Boxy (70 mu).
[TonyyeHHYI0 CMeCh TMepeMeIluBajdM B TeYeHHe HOYU. [loNydeHHOe TBepAOe BEIECTBO
cobupanu GUIBTPOBAHHEM, MPOMBIBAIN BOAOH (25 mut) u cymmmm npu S0°C B Teuenne 12 4 ¢
NOJIyYeHHEM YKa3aHHOrO B 3arojioBke coenuHeHust (7,0 r, 94%) B Buzme TBepmoil (opwmsl,
naeHTndUIIpoBaHHOi Kak momumopdHas Gopma D. 'H SAMP: 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.

IIpuvep 28A: N-(2-§2-/IlHMeTHJIAMHHOITHI-METHJIAMHHO}-4-MeTOKCH-5-§[4-(1-

MeTHJIHHAOJ-3-HI)IHPUMHUAHH-2-WilamMuHo} heHna)npon-2-eHaMu/, COJb Me3HIAT
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—
N/ \550
o
N.

| —
S S e i
N/)\NH | N/)\NH |

~° _o

IIpouenypa 1: K NepeMeIInBaeMOMY pacTBopy N-[2-[2-
JUMETHIIAMUHOITHII(METHIT )aMUHO | -4-MeTOKCH-5-[ [4-(1-MeTUITUHI01-3 - 1T ) TUPUMUTHH-2 -
wi|amuHo |penmn|npon-2-enamuna (Ilpumep 28, 20 r, 36,63 mmoinb) B 3tanone (120 m) u
EtOAc (80 mu) mpu 70°C mobasnsimm MeraHcyiabpoHOBYO Kuciory (3,59 r, 36,63 mmonb) B
Buzne pacreopa B EtOAc (40 mu). IlonydeHHyr cMmech mepeMelinBaiud B TedeHue 1,5 d.
ITonyueHHOE TBEpOE BeIeCTBO cobupanyu ¢puinbTpoBanueM u cymd npu 80°C mox BakyyMoM
B TEUEHHE HOYM C MOJIyYeHUEM YKa3aHHOU B 3aroyioBke conu (20,5 T, 94%) B TBepmoii hopme,
onpeneseHHON Kak mojguMmopdHas popma B mist aTol comu.

IIpouenypa 2: K MePEMEIINBAEMOMY pacTtBopy N-[2-[2-
OUMETIJIAMUHOS THII(METHIT )JaMUHO |-4-MeTOKCH-5-[ [ 4-(1-MeTHIHT0I-3 -1 ) TUPUMUAHH-2-HJ1 | -
amuHo|penmn|npon-2-enamuna (Ilpumep 28, 5 1, 9,11 mmonb) B auerone (45,5 M) u Bozae
(4,55 M) npu 50°C nobapnsinu merancyiabponoByro kucnory (0,893 r, 9,11 mMmonb) B Buze
pactBopa B auerone (4,55 wmu). IlonydenHyroo cmech nepeMemuBaiu B TedeHue 1,5 4.
ITonyueHHOe TBepAOe BelecTBO codupany gpuiabTpoBanueM u cyumin npu 80°C nmox BaKkyymMom
B TEUEHHE HOYHU C TOJy4YeHHEM yKa3aHHOU 3aroyioBke conu (4,9 r, 94%) B TBepmoit hopme,
omnpeneneHHoM kak nomumopdHast hopma B st atoit comr;'H SAMP (aueron-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.

Mpouenypa 3: IMomumopduyro dhopmy A comu mesmnat N-(2-{2-muMeTHIaAMUHOS TUJI-
METUJIAMUHO } -4-MeTOKCH-5-{[4-(1-MeTUIMHAOM-3 -UiT) TUPUMHUAUH-2 -1 |]aMUHO § (P HHIT)TPOTI-2-
€HaMU/a MOJTyYald aHAJIOTUYHO TOMY, KaK OMUCAHO BBIIE B MaciuTade mpudbmusutensHo SO wmr,
3a WCKIJIIOYEHHEM TOTO, YTO B KAUeCTBE PACTBOPHUTENS] HCIIONB30BAIM ALEeTOHUTPWIL bonee
KOHKPETHO, TPUOIU3UTENBHO 9,6 MI' METaHCYJIb()OHOBON KHCIIOTHI PACTBOPSIIIM B MUHUMAJIBHOM
oobeme aneronutpuia. [Ipudmmsurensuo S0 mMr N-(2-{2-1uMeTHIaMUHO-3 THII-METHIIAMHUHO § -4-
MeTOKCH-5-{[4-(1-MeTrnuHI0M-3 -1 TUPUMHUINH-2-1JI |aMUHO § peHm)-pon-2-eHaMuaa TakKe

PacTBOPSUIM B MUHUMAJILHOM 00beMe alleTOHUTPHIIA U 3aTEM IOJTyUEHHBIN pacTBOp JOOABIISAIH K
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pacTBOpy MeTaHCYJIb(pOHOBOH KuciaoThl. [Ipu qobaBieHnn mpoucxoauiao oOpa3oBaHUE TBEPIOTO
BEILeCTBA. JTO TBEPJOE BEIIECTBO COOMpaIH (QUIbTPOBAHUEM M MOJBEPraid BO3AYIIHOMN CyIIKe
U 3areM aHanu3upoBaiu. KOHKpeTHyO TBepayr (Gopmy, MOJy4EeHHYIO B 3TOM SKCIIEPUMEHTE,
obo3Ha4anu kak nonuMopdHas popma A 3Toii COH.

IIpumep 29: N-(5-{|5-Iluano-4-(1-meTHaNHA0JI-3-HI)MUPUMUANH-2-HJa]lamMuH0}-2-

{2-nMMeTHIAMHHOITHI-METHJIAMHHO}-4-MeTOKCH P eHHT)TPon-2-eHAMH/

PactBop akpunomnxnopuaa (0,035 mi, 0,44 mmons) B CH>Cl, (1 mut) mpu 0°C noGassiu
K cMecu 2-{[S-aMuHO-4-(2-TUMETHIAMHHOS THII-METHIIAMHHO )-2-MeTOKCHU( eHI |-aMUHO }-4-(1-
METWIMHION-3-IW)upuMuaAnH-S-kapoorutpuia (Ilpomexkyrounoe coenunenue 102, 171 wr,
0,36 mmonb) u DIPEA (0,120 mn, 0,73 mmons) B CH,Cl, (3 M), 3aTeM cMech nmepeMennBaiim
npu 0°C B Teuenme 1 u. Cwmecp 3arem paszbasmsuim CH,Cly, mpombiBanmu ABakAbl HACHIII.
NaHCO;, a 3arem Bomoii, 3arem cymimi (MgSO;) ¥ KOHIEHTPUPOBAIM B Bakyyme. B
pesynbrate ounctku mnocpeacrsoM FCC ¢ smoupoBanuem 0-5% MeETaHONBHOIO aMMHaKa B
CH,Cl; nony4anu yka3aHHOE B 3arojioBke coenunenue (68 mr, 36%) B BUIE KEJNTOTO TBEPIOTO
semectsa;, 'H SIMP: (100°C) 2.22 (6H, s), 2.40 (2H, t), 2.76 (3H, s), 2.98 (2H, 1), 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:
ES"MH" 525,32.

Ilpumep 30: N-(2-{(3R)-3-/IluMeTHIAMHHONUPPOJIUANH-1-n1}-4-MeTokcH-S-{[4-(1-

MeTHJIHHA0JI-3- W) MHPUMHANH-2-WI|aMHHO}(heHu1)Npon-2-eHAMHU/

PactBop akpunomnxnopuna (53,4 mr, 0,59 mmons) B CH,Cl, (1 miu) noGaBnsiau 1o

KarsiM K nepemeruBaemMoii cmecu 4-[(3R)-3-mumMeTunaMuHOMUPPOTUANH- 1 -1 ]-6-MeTokcu-N-
[4-(1-mMeTuMHIOM-3 - )TUPUMHUIUH-2-1J1|OeH3oi-1,3-nuaMuHa (ITpomeskyTOUHOE
coequnenue 103, 270 mr, 0,59 mmonw) u DIPEA (0,112 mi, 0,65 mmons) B CH,CI, (10 M),
KOTOPYK oxjaxknanu B OaHe nen/Boma. Cmech mepeMmemuBajiv B TeueHue 1,5 4 u 3arem
pazbassiu CH,Cl; (25 mi) u npombiBamu Hackim. NaHCO; (50 mur). BogHbie mpoMBIBKH
skcrparuposamn CH>Cly (2 x 25 mur). OObegMHEHHBIE OPTaHUYECKHUE PACTBOPBI 3aTEM CYIIIIIN
(MgSO4) u KOHUEHTpHpOBaIM B BakyyMe. B pesynprare oumctku mnocpenctsom FCC c
smonposanueM 0-4% 7 H. meranonbHOrO ammuaka B CH,Cl, monyuyanu ykazaHHOE B 3aroJIoBKe
COEIMHEHNE CMEIIaHHOE BMECTE C JHALMIMPOBAHHBIM MaTEPHAIOM. DTOT MaTEpUa PACTBOPSIIH
B CH)Cl, wu pacrmpamm ¢ gwdtwioBbiM ddupoMm. IloaydeHHBIH o0cCanok cobupau
¢unbTpOBaHMEM, NPOMBIBAIN IUSTWIOBBIM 3dupom (10 M) m cymuiam Ha BO3Ayxe C

NOJIy4eHHeM HeouHIieHHoro npoaykra (120 mr) B Buae KeNTOro TBEPAOro BEINECTBA. IJTO
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TBEPJOE BELIECTBO ouuInaiu mnocpeactsoM kpucrammmsammu m3 CH3CN ¢ monmyueHunem
YKa3aHHOTO B 3arojioBke coeauHeHus (47 mr, 0,092 mmonb, 16%) B BUIE XKENTOro TBEPAOTO
BemecTBa. Bee ocTatku oObequHsIIN, KOHLIEHTPUPOBAIN B BaKyyMeé M KPHCTAJUIU3UPOBAIN U3
CH;CN ¢ nonydeHneM BTOpPOH MapTHUH YKa3aHHOTO B 3arojioBke coeamHeHus (26 mr, 0,051
MMOJIb, 9%) B BUZE KENTOro TBepAoro BeuiecTsa. CyMMapHBIN BBIXO/ YKa3aHHOTO B 3arOJIOBKE
coenmHeHms coctamsut 73 wmr, 24%; 'H SIMP: (CDCl;) 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 TUKOM
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: ES" MH" 512,26.

IIpumep 31: N-§5-]1(5-Xnop-4-nupazo0]|1.5-¢|nupuanH-3-nInmupuMuInH-2-

WI)AMHUHO]-4-MeToKCH-2-[MeTHI-(2-MopdoauH-4-uadTia)amuHo] penna}npon-2-eHamMua

Axpunounnxaopun (0,413 mn, 1 M B THF, 0,41 mmone) mon N, npu -10°C B TeueHue
nepuoaa BPEMEHH 2 MHHYTHI TOOABISUTH MO KAIUISIM K CYCHEH3HH N’ -(5-xnop-4-nmpazono[ 1,5-
| TUPUANH-3 - WP UMUAIHH-2-1T)- 5 -MeTOKCH-N' -MeTrit-N -(2-MophosmH-4-Hts i) GeH3071-
1,2,4-rpuamuna (Ilpome:kyTounoe coequnenue 105, 298 wmr, 0,59 mmons) u DIPEA (0,153 wmu,
0,88 mmonb) B THF (5 mi). Cmecy nepemenmBanu npu 0°C B teuenue 10 MMHYT U 3arem
OCTaBJISUIM HarpeBaThes A0 K.T. B TeueHue 20 muHyT. CMmech cHOBa oxjaxaanu 10 -10°C u no
KarusiM 100aBIsI AOMOJHUTENbHOE KoMnmdecTBO akpuiomxiopuaa (0,103 mu, 1 M B THF,
0,103 mmonb). Cycnensuto nepememnBanu npu 0°C B TeueHHe AONOJHUTENbHBIX 10 MUHYT,
3aTe€M OCTaBJISAJIM HarpeBaTbcs A0 K.T. B TeueHue 20 MuHyT. CMech 3aTeM KOHLEHTPHPOBAIHU B
Bakyyme u octatok pactBopsuiu B CH,Cl, (5 mu). Otot pactBop npombiBanu Hackim, NaHCO;
(2 M), cyummn (MgSO4) 1 KOHIEHTPUPOBAIH B BakyyMme. B pesynbraTe OUYHMCTKH OCPEICTBOM
FCC ¢ smouposanuem 1,5-7% 7 H. meranonpHOro ammuaka B CH,Cly monyuanu cmony. D1y
cmony pacteopsuid B EtOAc (1 mu) u nobapnsuii muaTUiIOBBIA 3¢up (mpudnusurensHo 1 mi)
TOYHO JIO0 OKOHYaHHUs 3aMaciuBaHus. CMech 3aTeM NepeMeIlnBaId B TEUEHHE 3 CYTOK,
¢bunbTpoBaM U COOpAaHHOE TBEPAOE BELIECTBO CYLIMIN OCPEACTBOM ACITUPALIUH C ITOJyYEHHEM
YKa3aHHOTO B 3aroyioBke coenwHeHus (193 wmr, 59%) B BUAE KPHUCTaJUIMYECKOTO TBEPIOTO
BemecTBa KpemoBoro nsera, 'H SAMP: 2.29-2.38 (4H, m), 2.41 (2H, t), 2.74 (3H, s), 3.03 (2H, 1),
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-Xnop-4-nmupa3zo10[1.5-a¢|nupuanH-3-HInupuMuInH-2-

WI1|aMHHO}-4-MeToKCH-2-{MeTHI-[2-(4-MeTHAnUnepa3uH-1-ua)3Tuajamuno} penuna)npon-2-

eHaAMM]
PactBop akpunomnxsiopuna (0,028 mi, 0,35 mmons) B CH,Cl; (1 mur) mox N, nobaisiiu

N0 KamwmsiM K IepeMelIMBaeMOd  CMeCH N -(5-xnop-4-nmpazono[ 1,5-a|mupunun-3-
HIITAPUMEIUH-2-111)-5-MeTOKCH-N -MeTun-N' -[2-(4-meTunnunepasu-1-mn)srui|Genson-1,2,4-

tpuamuna ([lpomexkyrounoe coexunenue 107, 0,174 r, 0,33 mmounn) B CH,Cl; (2,5 mi). Cmech
3aTeM MepeMeInnBaIi Mpu K.T. B TedeHue | 4 u 3atem paszdasmsuiu CH,Cl, (25 mun). Dror
pactBop mnpombiBasid Hackiml. NaHCO; (25 ™) u  BOOHBIH NPOMBIBOYHBIA PacTBOP
skcrparuposaimn CH,Cl, (20 mur). O0bpenuHeHHbIe Opranndeckue pacTBopsl cyurmn (MgSO,4) u
KOHLIGHTPUPOBAIX B Bakyyme. B pesynbprare ounctku nocpencrsoM FCC ¢ amoupoBanuem O-
8% CH;0H B CH,Cl, monyuanu ykazanHoe B 3arojioBke coenuHenue (0,12 r, 63%) B BHIe
6exesoii mensr; 'H SIMP: (CDCls) 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: ES" MH" 576,59.

IIpuvep 33: N-(4-Metokcu-5-§[4-(1-meTHIHHI0JI-3-HJI)IHPHUMHAHH-2-HJI]aMuH0}-2-

{4-MeTnanunepazun-1-mat dpenuna)npon-2-eHamMmua

PactBop akpunomnxnopuna (58,4 mr, 0,64 mmons) B CHyCly (1 mn) noGamnsanu 1o
KaIljIsiM K cMecu 4-metokcu-N'-[4-(1-MeTunuHAON-3-UT)TUPUMHUAUH-2 -1 |-6-(4-
MeTwinunepasuH-1-un)oenson-1,3-quamuna (Ilpomexyrounoe coenunenue 110, 286 mr, 0,64
mmosib) U DIPEA (0,134 wmi, 0,77 mmones) B CH,Cl, (20 mi), koTopyro oxjaxkaanu B OaHe
nen/Boga. Cmech mepememmuBanu B Tedenue 1,5 4 mpu 0°C. J[oOaBnsiau HOMOJHUTEIBHOE
xonmuectBo DIPEA (30 mki1), 3aTeM Mo KaruisiM AOO0ABJISUIM JTOTIOJIHUTENBHOE KOJIUYECTBO
axpunomwtxyopuna (20 mr) B Bune pacrsopa B CH,Cly (1 mi). DTy cMech mepeMeniuBaiu B
teyerue 2 4 u 3ateM pasdasysuiu CH,Cl; (50 mut). DTOT pacTBOp MPOMBIBAJIH HACKII. PACTBOPOM
NaHCO; (2 x 25 mi) u 3aTeM o0beqUHEHHBIE BOAHBIE MPpoMbIBKH 3KkcTparupoBaiu CH,Cl, (2 x
25 mi). OOBeIMHEHHBIE OpPTraHMYECKHE PACTBOPBI MPOMBIBAIN paccosioM, cymmin (MgSO4) u
KOHLIGHTPUPOBAIM B BakyyMme. llOJy4eHHYI0O CMONy pacTUpajd C AUITHIOBBIM 3PUPOM C
NOJIy4€HHUEM TBEPIOrO BEINECTBA, KOTOpoe coOupany (GUIbTPOBAHUEM U CYIIWIN B Bakyyme. B
pesynbrare ounctku nocpeactsoM FCC ¢ amoupoBanuem 0-8% 7 H. METaHOJNIBHOTO aMMHAaKa B
CH,Cl, u mocne pactupanust ¢ Tu3TWIOBBIM 3¢upom (¢ Heckonpkumu kamsivua CH3;OH)
NOJIy4ajii YKa3aHHOE B 3arojioBke coequHenue (55 mr, 17%) B BUIE CBETIIO-CEPOrO TBEPIOTO

pemectea; 'H SIMP: 2.27 (3H, s), 2.53-2.59 (4H, m), 2.85-2.91 (4H, m), 3.87 (3H, s), 3.91 (3H,
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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-{5-Xaop-4-(1-MeTHJIHHI0J-3-HI)IHPUMHAHH-2-Ha]amMuH0Y-2-§3-

AMMETHIAMHHOA3EeTHANHH-1-n1}-4-MeToKRcH(eHHI)NpoNn-2-eHAMUJ

PactBop akpunomnxnopuna (0,049 ma, 0,60 mmons) B CH,Cl, (0,5 mu) nobasnsinu mo

Karuisim K cMecH N-[5-x10p-4-(1-MeTUTHHIO-3 -1 )TUpUMUAANH-2-1 |-4-(3-
OUMETHIIAMUHOA3eTUIUH- | -11)-6-MeTokcrOen301-1,3-nuamuna (IlpomekyTouHOe cOeqMHEHHE
112, 260 wmr, 0,54 mmoins) B CH,Cl; (9 mit). DTy cMech mepeMernnBaiyi B TeueHne | 4 u 3arem
sarpykanmu Ha KojoHky SCX. Komonky npomeBamu CH3;OH u ueneBoit mponmykt 3arem
3FOMPOBAIIM U3 KOJIOHKH, UCTIONB3Ys 2 M MeTaHObHBIH aMmMuak. COOTBETCTBYIOLIHNE (PpaKIIUU
KOHLIGHTPUPOBAJIM B BaKyyMeé C IOJIyY€HHEM KOPWYHEBOH CMOJbl. B pesynbrare O4YHCTKH
nocpencteom FCC ¢ asmowupoBanmem 1-10% CH;0H B CH,Cl, (comepxamem 1%
KOHIIEHTPUPOBAHHOTO BOJHOrO ammuaka) u mocie pacrtupanus ¢ CH;0H (0,5 m) ¢
UCTIOJIb30BAHUEM YJIbTPA3BYKOBOW BaHHBI B TEUEHNUE 2 MUHYT MOJIYYAJIH YKA3aHHOE B 3ar0JIOBKE
coenuuenne (214 mr, 74%) B Buzme *enToro TRepaoro semectsa, 'H SIMP: 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.

Ilpumep 35: N-(2-{3-/lumernnamunoazeruann-1-mia}-4-merokcu-S-{[S-mernu-4-(1-

MeTHJIHHA0JI-3- W) MHPUMHANH-2-WI|aMHHO}(heHu1)Npon-2-eHAMHU/

PactBop axpunounxiopuna (0,024 min, 0,30 mmons) B CH,Cl, (1 mi) mobGaensuiu mo

KaIUisIM K TMEepeMeIInBaeMOMY pPacTBOpy 4-(3-IuMeTHiIaMHHOA3eTUIMH- | -1iT)-0-MeTOKCH-N-[ 5-
MeTUI-4-( 1 -MeTHITMHI0I-3 - 1T ) U pUMHUANH-2-11 |OeH30:1- 1, 3-nuamuna (ITpomexyTOUHOE
coenuHenue 114, 130 wmr, 0,28 mmons) B CH,Cl, (5 i), xotopbii oxnaxpanun B OaHe
nen/paccon no npudmusutenbHo 0°C. Cmech mepeMemnuBaji B TeueHue | 4, 3ateM pazOaBiisiIu
CH,;CIl; (50 mn) u CH3;0H (o mosHOro pacTBOpeHusi 0Opa3OBaBIICHCS CYCMEH3UH). DTOT
pactBop 3atem npombiaiiu Hackin. NaHCOs (100 mu), kotopsrii Obut pa3dasien Bogoi (10 mur).
Bonsblit mpomeiBouHbIH pacTBop 3ateM skctparupoBanu CH,Cly (2 x 50 mu) u oObenuHEHHBIE
oprannueckue pactBopsl cymmian (MgSO,s) M KOHIEHTpUpOBadM B BakyyMme. B pesynbrare
ounctku nocpeacrsom FCC ¢ smoupoBanuem 0-5% 7 H. meraHonmpHoro ammmaka B CH,Cl,
MOJTy4aJid TEMHO-KOPUYHEBOE TBEPJIOE BELIECTBO. JDTO TBepaoe BellecTBO Harpesanu B CH3;CN
U BBIIEJSUIM TTOCPEICTBOM BAaKyyM-(UIbTpalM C MOJYYEHHEM YKa3aHHOTO B 3arojlOBKe

coenuneHust (45 wmr, 31%) B Buae OnegHO-KOPHUYHEBOIO TBEPIOTO BemlecTBa. MaTOUHBIH



76

pacTBOp KOHLEHTPHPOBAJIM B BaKyyM€ M TAaK)K€ COXPAHSJIM B Ka4yeCTBE BTOPOH NapTHH
yKa3aHHOro B 3arojioBke coeanHeHust (30 mr, 21%) B Bunme 0Oojee TEMHOro KOPUYHEBOTO
TBepaoro BemecTBa. CyMMapHbIil BBIXOJ YKa3aHHOTO B 3arOJIOBKE COEIUHEHHS COCTaBIAN 75
mr, 52%; 'H SIMP: 2.08 (6H, s), 2.34 (3H, s), 3-3.1 (1H, m), 3.55 (2H, t), 3.83 (3H, s), 3.88 3H,
s), 3.93 (2H, t), 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: ESTMH" 512,14,

TIpumep 36: N-(2-{3-AnmeTnaamunoaszeruaun-1-mat-4-meroxkcu-5-§[4-(1-

MeTHJIHHAO-3-WI)IHPUMHANH-2-Ii]aMuHo}deHna)npon-2-eHaMug

PactBop axpunounxiopuna (0,044 min, 0,54 mmons) B CH,Cl, (1 mi) mobapnsum mo
KarmsiM K cMmecu  4-(3-muMeTunaMuHOa3eTHANH- 1 -ui)-6-meTokcu-N-[4-(1-meTrunuHaomn-3-
W) IUPUMHUIUH-2-un |0er300-1,3-nnamuna (Ilpomexkyrounoe coexmnenmne 116, 240 mr, 0,54
mmonb) 1 DIPEA (0,104 mu, 0,60 mmons) B CHyCly (5 wmut), koTopeiii oxjiaxkpanu B OaHe
nen/Boma. Cmech mepeMelmBalid B TeueHHE | 9 M 3aTeM NPOMBIBAJIN PACCOJIOM, CYLIFIIN
(Na;SO4) u koHUeHTpHpoBaJM B Bakyyme. B pesynbrate oumctkm mnocpenctsom FCC ¢
smouposanueM 0-2% 7 ©H. meranompHoro ammmuaka B CH,Cl, u mnocne pacrtupanus c
IVSTUIIOBBIM 3(DMPOM M MPOMBIBAHUSI ITOJYUYEHHOIO TBEPAOrO BELIECTBA HEOONBIINM 00BEMOM
CH;0H nonydanu ykazaHHOe B 3arojioBke coeanaenne (38 mr, 14%) B Buae KeITOro TBEPAOTO
semectsa; 'H SAMP: 2.10 (6H, s), 3.08 (1H, t), 3.56 (2H, t), 3.86 (3H, s), 3.89 (3H, s), 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: ES" MH" 498 44.

IIpumvep 37:  N-(5-{[5-Xnop-4-(1 H-uanoj-3-ua)nupumMuaui-2-ualamMunol-2-§3-

AUMETHIAMHUHOA3ZETHANH-1-11}-4-MeToKcH(eHHT)IPON-2-eHAMUL

PactBop axpunounxiopuna (0,057 mu, 0,70 mmons) B CH,Cl, (1 M) mobapnsuu mo
KaIuIsIM K MepeMenmnBaeMoMy pactBopy N-[S-xmop-4-(1H-unpon-3-wn)nupumMunus-2-wui|-4-(3-
OUMETHIIAMUHOA3eTUINH- | -11)-6-MeTokcnOen30-1,3-nnamuna (IlpomekyTouHOe coeqMHEHHE
118, 310 wmr, 0,67 mmons) u DIPEA (0,127 mn, 0,73 mmons) B CH,Cl; (40 mu), xoTopbiid
oxjaxnanu B 6ane nen/soma no 0°C. Cmech nepeMemmBanu B OaHe jien/Bona B TeueHue 1 9 u
3aTeM OCTaBJILIM HarpeBaThesi 10 K.T. CMeCh 3aTeM BbIIEP)KUBAIN NPU K.T. B TeueHHe 18 4 u
3arem pasbasmsuin CH,Cl, (100 mim). DTtot pactBop 3arem mpombiBaiu Hackim. NaHCO; (200
MJI) ¥ BOZIHBIM MPOMBIBOUHBIN pacTBop skcTparuposanu CH,Cly (2 x 100 mi). O6bennHeHHBIE
opranuueckue pactBopsl cymmian (MgSO,;) M KOHIEHTpUpOBaidM B Bakyyme. B pesynbrare

ounctku nocpencreoM FCC ¢ amoupoanuem 0-5% 7 H. meraHosmpHOro ammuaka B CH,Cl,
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NOJIy4ajl YKa3aHHOE B 3arojIoBKe coennHeHHe BMmecTe ¢ mpumecero (172 wmr, 50%) B Buze
OnenHO-KenToro TBepAOoro BemecTBa. 120 Mr 3TOro marepuajga OUMINAIN ITOCPEACTBOM
kpuctammmanuu u3 CH3CN ¢ monmyueHnem ykasaHHOTO B 3arojioBke coenuHenus (85 mr, 0,164
MMOJIb) B BHZE JKEJITOrO TBEPAOTO BelecTBa Oe3 sIBHBIX CIeNOB mpumeceil corimacHo SIMP
aHaaM3y. MaTO4YHbIH PaCTBOP OT KPUCTAJUIN3ALMN U JOTOJHUTEIbHYI0 HEOUHIICHHYIO (PaKIHIO
u3 FCC (comepxkamyro cmecb 75:25 mNpPOAYKTUCXOAHBIA Marepuan) OObEeIUHSIIH,
KOHLIEHTPUPOBAJIM B BakyyMe U ouumanu nocpenctsoMm kpucramimzaunun u3z CH3CN ¢
MIOJIy4€HHEM JIOTIOJTHUTEIbHOTO KOJMYECTBA YKA3aHHOTO B 3arojioBke coeaunHenus (40 mr, 12%)
B BHJIE JKEJITO-KOPHIHEBOr0O TBepaoro semectsa; 'H SIMP: 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 s), 8.31 (1H, s),
8.46 (1H, d), 9.22 (1H, s), 11.79 (1H, s); m/z: ES" MH" 518,23.

IIpumep 38: N-{5-](5-Ilmano-4-nupasojo|1l.5-a|nupuaun-3-HanupUMHIHH-2 -

ni1)amuHo]-2-[(3R)-3-AuMeTHIAMHHONNPPOJIHAHH-1-n1]-4-MeToKcHeHH T} NTPON-2-eHAMH/

PactBop axpunonnxnopuna (0,027 min, 0,33 mmons) B CH,Cl, (1 M) mobasnsim mo
KaIjsiM K cMecH 2-({5-amuno-4-[(3R)-3-(AMMeTHIaMUH )T PPOTUANH- 1 -1 ]-2-
MeToKcu(peHns § aMuHO )-4-(ttpaszono| 1,5-a|nmupuaus-3-un)mupuMuanH-5-KapOOHUTpUIIA
(ITIpome:xyTounoe coenmnenne 120, 155 mr, 0,33 mmons) u DIPEA (0,063 mu, 0,36 Mmorb) B
CH,Cl; (10 mn), xoTopsiii oxyiaxnanu B OaHe jen/soga. CMech nepeMeinnBaiy B T€USHHE 2 9 U
3areM npomeiBau paccoiom, cymmiu (Na;SO4) 1 KOHIIeHTpUpOoBaaK B Bakyyme. B pesyibrare
ounctku nocpeactsoM FCC c¢ smoupoBanuem 2% 7 H. MeraHonbHoro ammmuaka B CH,Cl,,
nony4anu neHy. Konuenrpuposanuem u3 cmecu CH3;OH / CH,Cl, nonyyanu TBepaoe BewecTBo,
KOTOpOE pacTUpad B IUAITUIOBOM 3dupe u cobupanu (PUIBTPOBAHHEM C TOIyYEHUEM
YKa3aHHOTO B 3arojioBke coenuHeHus (95 mr, 55%) B BHAe *KENTOro TBEPIOTO BEIIECTBA, '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.

IIpumep 39: N-§5-](5-Ilnano-4-nupasojo|l.5-a|nupuann-3-nanupUMHINH-2 -

WI)aMHHO]-2-[2-AMMeTHIAMHHOITHI-MEeTHIAMHHO]-4-MeToKcH(peH NI} Npon-2-eHAMH/L

PactBop axpunomnxiopuna (0,087 min, 1 M, THF, 0,09 mmosp) mobaBiisiiu 1Mo KarisiM K
cMecH 2-{[5-amuno-4-(2-quMeTHITIAMUHOA THII-METUIIAMUHO )-2-MEeTOKCU(DEHNIT | -aMHHO } -4~

nupaszono| 1,5-a|mupuaun-3-unmupuMuaus-5S-kapoonurpuna  (IlpomelkyTouHoe coeguHeHHe
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121, 0,036 1, 0,08 mmonp) 1 DIPEA (0,017 M, 0,09 mmons) B8 THF (5 M), koTopyro oxnakaanu
1o 0°C. Cmecp nepememnanu npu 0°C B Teuenue 3 4, 3aTeM KOHLIEHTPUPOBAJIHU B BakyyMme. B
pesyabprate ounctku nocpeacrsoM FCC ¢ amounposanuem 0-20% CH3;0H B CH,Cl, nomyuanu
HEOUMILEHHBIM MNPOAYKT, KOTOPBIH, MNO-BUAUMOMY, COAep:kal coib ruapoxiopun DIPEA.
Marepuan pactsopsuiu B CH,Cl, (10 M) u nepememmanu ¢ Hacbim. pactsopom NaHCOs; (10
mit). Dasbl pa3fessuii U OPraHMYECKHi pacTBOP KOHLIEHTPUPOBAIM B BaKyyMe C IMOJyYE€HHEM
YKa3aHHOTO B 3arOJIOBKE coeauHenns (24 mr, 60%) B Buxe xenroii cmousr, 'H SIMP: (CDCl5)
222 (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.

IIpumep 40: N-§5-](5-Ilnano-4-nupasojo|1.5-a|nupuaun-3-uanupuUMHIHH-2 -

WI1)aMuHo|-2-[3-aumMeTHaamMuHoa3eTHANH-1-11]-4-MeToKcHpeHnIt npon-2-eHaMug

PactBop axpunonnxiopuna (0,025 min, 0,31 mmons) B CH,Cl, (1 M) mobasnsim mo
KalusIM K TepeMelnBaeMoMy pactBopy 2-{[S-aMuHO-4-(3-IuMeTHIaMUHOA3eTUANH- | -11)-2-
MeTokcuderm|aMuHo §-4-nupasonol 1,5-alnupunus-3-unmupuMuInH-5-kapOoHUTpHIIa
(ITpome:xyTounoe coeaunenme 122, 136 wmr, 0,30 mmonp) B CH,Cl, (15 i), koropsrit
oXJaXxanu B yeastHol Oane no mpubnusurenpHo 0°C. CMmech nepeMernBaiy B TedeHue 1 4 u
3arem pazbasisuin CHyCl, (50 mur) 1 MeTaHoI0M (10 TIOJTHOTO PacTBOPEHHs CYCIEH3UU). DTOT
pactBop 3atem npombiaiiu Hackim. NaHCOs (100 mut), koropsiit Obut pasdasien Bogoi (10 mur).
Bonubiii npombeiBouHbIH pacTBop 3ateM skctparuposamn CH,Cl, (2 x 50 mu) u oOpenuHeHHbIe
opranndeckue pactBopbl cymmin (MgSO4) M KOHIEHTpUpPOBaIM B Bakyyme. B pesynbrare
ounctku nocpeacreom FCC ¢ amoupoBanueMm 0-5% 7 H. MetaHonpHoro ammmaka B CH,Cl,
MOJIy4YaJli yKa3aHHOe B 3arojioBke coemuHeHue (136 mr, 89%) B Bume KeITOr0 TBEPAOTO
semectsa; 'H SIMP: 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, brs), 8.91 (1H, s), 9.28 (1H, s), 9.32 (1H, br s); m/z: ES”
MH" 510,18.

Ilpumep  41:  N-(2-{(3aR.6aR)-S-Metni-2,3.3a.4.6,6a-rekcaruiponuppoJio|3.4-

blnuppon-1-nma}-4-merokcu-5-{[4-(1-MeTHIMHI01-3-HJI)THPHUMHANH-2-WI|aMUHO} deHnI)-

npon-2-eHaMua

Axpunonnxnopun (41,3 mr, 0,46 mmons) B THF (1 mi) nmoGammsanm mo KamisiM K
nepemermnBaeMoMy  pactBopy  4-[(3aR,6aR)-5-metmn-2,3,3a,4,6,6a-rekcaruaponuppoio| 3,4-

blmuppon-1-nn]-6-merokcu-N-[4-(1-mMeTunnHA0N-3 -Un) TUPUMUANH-2-111 |0eH3011-1,3-nnaMuHa
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(ITpome:xyTounoe coeannenue 123, 195 mr, 0,42 mmons) B THF (3 mu), oxnaxkneHHOMY B OaHe
nen/meranon no npudmusurensHo -15°C. Ilpu menneHHOM n00aBiE€HUHM AKPHIIOMIIXJIOPHIA
HEeMeJJIeHHO 00pa3oBbiBaJicsi ocafok. CMech mepeMerrBaiyi B T€4eHHe | 4 Ipu MOCTENeHHOM
HarpeBanuu 10 0°C. Cmech 3atem pasbasnsin CH,Cl, (50 M) u npombiBanu Hackiin. NaHCO;
(50 mu). Tonyuennsbiii BogHbIi pacTBop skcTparuposanu CH,Cl, (2 x 25 mun). OObenuHeHHbIe
opranuveckue pactBopbl cyuin (MgSO4) ¥ KOHUEHTPUPOBAIM HA JUOKCHAE KpeMHus. B
pesynbrare ounctku nocpeactsoM FCC ¢ amoupoBanuem 0-5% 7 H. METAaHOJBHOTO aMMHAKa B
CH,Cl, u mocie KOHLEHTPUPOBAHUS COOTBETCTBYIOIIMX (pakiuii B BaKyymMe MOJyYaju
HEOUHILEHHbIH TBEPIbI MPOAYKT. JTO TBEPAOE BEIIECTBO pACTBOPSIM B MHHUMAJIBHOM
konmuectse ropsiuero CH,Cl, u pactupanu ¢ IU3TUIOBBIM 3(UPOM C MOJTYYEHHEM YKa3aHHOTO B
3aromnoske coennuenns (115 mr, 53%) B Bume Genoro TBepmoro Bemecrsa;, 'H SIMP (CDCls)
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) YaCTUYHO CKPBIT
nox curnanom CDCls, 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.

Ilpuvep 42: N-(2-§2-IuMeTHIAMHHOITHI-METHJIAMHHO}-4-MeTOKCH-5-§[4-(4.5.6,7-

TeTparuaponupasonoll.S-a|nupuaus-3-ui)nupuMHuAnH-2-WwialaMmuHo} penuna)npon-2-

eHAMUJL
PactBop axpunounxiopuna (0,354 min, 4,35 mmons) B CH,Cl, (5 M) nobGasnsuiu mo

Karisim K cMecHu N'-(2-mumernnamuaos I )-5-Metokcu-N -metun-N'-[4-(4,5,6,7-
teTparuaponupaszonof 1,5-a|nupuaus-3-min)nupuMuanH-2-mi |oenson- 1,2, 4-rpuaMmuHa

(ITpome:xxyTounoe coeaunenuel2S, 19 r, 435 mmons) B CH)Cl, (100 ™), xoTopyro
oxnaxnanu B OaHe jen/Bonma. ITomyueHHYr0 cMech MepeMelIMBad B TeueHHe | 4 U 3aTeMm
npombiBasin Hacki, NaHCO;. Tlonydensblii opranudeckuii pactsop cymuian (Na,SOy) wu
KOHLIEHTpUpPOBaJu B BakyyMme. B pesynbrare ounctku nocpeacrsom FCC c amouposanuem 1,5%
7 1. metaronbHOro ammuaka B CH,Cl, mony4anu ykasansoe B 3arososke coenunenue (1,069 r,
50%) B BuUme Macia, KOTOPOE KpPHCTAJUIM30BajOCh TMPH CTOSHUM C  TOJyYeHUEM
KPHUCTAJTMYECKOr0 TBEPAOIrO BELIECTBA KPEeMOBOro mpera. Psy Oonmee mo3mHux (pakuui w3
FCC, xoropple MMenu KOPHYHEBYKO OKPACKy, KOHLEHTPHPOBAJIM W TOBTOPHO MOABEPrasin
Xpomarorpaguu ¢ TOJYYEHHEM JOIMOJHUTEIbHOTO KOJUYECTBA YKA3aHHOTO B 3aroJIOBKE
coequHenus (334 mr, 16%) B Buae OJeTHO-KOPUYHEBOTO Maciia, KOTOPOE KPUCTAJUIH30BAIOCH

npnu CTOAHUU C IMOJYUYCHUEM OKPAIICHHOI'O B }Ke.]'ITO-KOpI/ILIHeBI:Jﬁ LOBET KPUCTAJINYECKOIO
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TBepmoro Bemectsa. CymmapHbiii Beixon: 1,403 r, 66%; 'H AMP: 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.

Ilpumep  43:  N-(2-{(3aR.6aR)-5-Metni-2,3.32.4,6,6a-rekcaruiponuppo.io|3.4-

blnuppoa-1-unt-4-meroxcu-5-§[4-(4.5.6,7-terparuaponupasonof1.5-alnupuaun-3-

WI)IMHPUMHAHH-2-Wi]aMuHO} dheHn)npon-2-e HAMU

PactBop akpunownxiopuna (26 mr, 0,29 mmosb) B THF (1 mut) moGapnsiiu mo Kamism K
nepemermuBaeMoMy  pactBopy  4-[(3aR,6aR)-5-metun-2,3,3a,4,6,6a-rekcaruaponuppoiio| 3,4-
blmuppon-1-nn]-6-merokcu-N-[4-(4,5,6,7-rerparuaponupasono| 1,5-a|nupunus-3-mn)-
nupuMHInH-2-1i|0er3on-1,3-nuamuaa  (Ilpome:xkyrounoe coeamnenme 132, 120 wmr, 0,26
mmosb) B THF (3 mu), xoropbelii oxnaxknanu B OaHe Jiex/mMeTtaHoa a0 npudmmusutensHo -15°C.
Cwmechb nepemermBany B TeueHue |1 4, mocrenenHo Harpesasi 1o 0°C. Cmech 3atem pazOaBiisiiu
CH,Cl; (50 min) u mpomsiBanu Hackim. NaHCOs (50 mu). TlonydeHHBIH BOAHBIN MPOMBIBOYHBIN
pactBop mononauTeIRHO 3KcTparuposain CH,Cly (2 x 25 M) u oObequHEHHBIE OPTaHUYECKHE
pactBopel 3areM cymmian (MgSO4) M KOHLEHTPUPOBAJIM B BaKyyMe Ha JUOKCHIE KPEMHUS.
YactuyHoli ounctku godusanuck ¢ nomombio FCC, ¢ amouposannem 0-5% 7 H. METaHOJBHOTO
ammuaka B CH)Cl,, u ¢pakuum, conmepkamue 3arps3HEHHBIH HPOAYKT, OOBEOUHAIN U
KOHLIEHTPUPOBAIU B BakyyMme. B pesynprare ouncrku nocpencrsoM FCC ¢ amouposanuem O-
2% 7 u. metanonbHoro ammuaka B CH,Cl, u nocnenyromum smoupoBanuem 0-3% CH;OH B
CH,Cl, nonyyanu yka3aHHOe B 3aroyioBke coenunenue (19 mr, 14%) B BuIe MeHbI KPEMOBOT'O
usera; 'H SIMP (CDCls): 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.

IIpuvep 44: N-(2-§{(3R)-3-IumMeTuiaMmuHOOIHPPOIUAHH-1-11}-4-MeToKcH-5-{[4-

(4.5.6.7-Terparnaponupa3o.o[1,5-a|nupuann-3-un)nupuMuanH-2-wilamuHo} heHuI)npon-

2-eHAMU]

PactBop akpunomtxyopuna (32 mr, 0,36 mmois) B CH,Cl; (1 mut) noGaBisuiv o Karjsim
K TepemMeummnBaeMomMy pactBopy 4-[(3R)-3-auMeTHnaMHHONUPPOIUANH-1-1i]-6-meTokcu-N-[4-
(4,5,6,7-rerparunponupasono| 1,5-a|mupuans-3 -wn)nupuMunuH-2-min|0enson-1,3-nnammna

(ITpome:xyTounoe coenunenue 134, 152 wmr, 0,34 mmonp) B CH,Cl, (15 i), koropsrit

oxnaxzanu B Oane nex/soxa. PactBop nepemernBany B TeueHne 10 MUHYT NpU OXJIQKIEHUH C
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MOMOIIBIO JIEASHON OaHM U 3aT€M OCTAaBJISIIN HarpeBaThCs 10 K.T., MIOCJIE Yero NNepeMeIlnBaIN B
teueHue 1 4. Cmecp 3arem paszbasmsiiu CH,Cl, um npomseiBamu Haceim. NaHCOs; u 3arem
paccosoM. Opranuueckuii pactBop 3areM cymuian (MgSO4) 1 KOHIEHTpUpOBaIU B Bakyyme. B
pesyabprate ounctku nocpencrsoM FCC ¢ amoupoBanuem 0-5% 7 H. METaHOJIBHOTO aMMHAaKa B
CH,Cl, u nmocne pacTupaHusi ¢ AUSTHIOBBIM 3(PHPOM MOJyHaId HEO4HIneHHbIH mpoaykt (100
Mr) B Buae O€KEBOro TBEPAOrO BELIECTBA. 3aTe€M K HEOYHMIIEHHOMY MPONYKTY A00aBIsIIH
CH;CN (nmpubnusuTensHO 3 MJI) M MONYYEHHYIO CyCHeH3Hio mnepemernuBaiu npu S0°C B
teueHue 4 u. Ilocne oxnaneHus Op K.T. CYCHEHIUPOBAHHOE TBEPAOE BEINECTBO COOMpasu
¢unbTpoBanuem, npombiBain CH3;CN u cymmnn npu 45°C B TedeHHE HOYHM C TOJYYECHHUEM
YKa3aHHOTO B 3arojioBke coenuHeHus (72 mr, 42%) B BHIE XKENTOrO TBEPAOIO BELIECTBA; 'H
SAMP: 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.

IIpuvep 45: N-(4-Metokcu-2-{1-meTtii-3.6-quruapo-2H-nupuana-4-nat-5-§[4-

(4.5,6,7-TeTparnaponupa3o.ofl,S-alnupuann-3-ua)nupuMUANH-2-wilaMuHo} hpenuna)npon-

2-eHAMU]

PactBop axpunomnxnopupa (30 mxis, 0,37 mmonb) B CHCl, (2 M) noGasnsanu mo
KalusiM B Te€4YeHHe 5 MHUHYT K 4-merokcu-6-(1-merun-3,6-nurunpo-2H-nupunus-4-un)-N'-[4-
(4,5,6,7-rerparunponupasono| 1,5-a|mupunun-3-wn)nupuMuanH-2-ui]6eH3oi-1,3-nuamuny
(ITpome:xyTounoe coenuHenue 136, 154 wmr, 0,36 mmonbr) B CH,Cl; (5 wmi), xoropsri
oxnaxnanmu B Oane jen/CH3;OH. Cmeck 3atem nepemernnBanu B Tedenue 0,5 4. Cmech 3aTem
pazbassiun 10% CH30H/CH,Cl; u monydeHHblii pactBop mnpombiBaiu Hacbkim. NaHCOs,
cymmn (MgSO,) u 3aTeM KOHLEHTPUPOBAIN B BaKyyMe. B pesysbTaTe OUHMCTKH MOCPEACTBOM
FCC c¢ smounposanuem 0-10% wmeranompHoro ammmaka B CH,Cl, u mocne pactupanusi co
CMEChIO TUATHJIOBBIA 3(Up/TenTaH MONydYajd yKa3aHHOE B 3arojioBke coemuHeHue (104 wr,
60%) B Buae GreaHO-KeNTOro TBepaoro Bemecrsa; 'H SIMP: 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
(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.

Ilpuvep 46:  N-(2-{3-IlumerniaamuHoazeTuani-1-uat-4-meroxcu-5-4[4-(4.5.6,7-

TeTparuaponupasonoll.S-alnupuaus-3-ui)nupuMHuAHH-2-uialamuHo} penua)npon-2-

€HaMua
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PactBop akpunomnxnopuna (22,5 mr, 0,25 mmons) B CHyCly (1 mn) noGasnsnum 1o
KaruisiM K TepeMeIInBaeMOMY pacTBOpy 4-(3-mIuMeTuiaMMHOA3eTUANH-1-1i)-6-MeToKCH-N-[4-
(4,5,6,7-rerparunponupasonol 1,5-a|nupuans-3-win)nupuMunnH-2-mi|0enson-1,3-nnamuna
(ITpomexyTouHoe coeamnenue 139, 108 wmr, 0,25 mmonp) B CH,Cl, (12 mut), koTOpbIid
oxJlakaanu B OaHe jen/Boma. PacTBop mepememmnBaiu B TedeHHe 10 MHHYT NpH OXJIXIECHHU
NOCPEACTBOM OaHM, 3aT€M OCTABJSUIM HArPEBAThCs 10 K.T. U 3aTE€M MEPEeMEIlnBaId B TeueHue |
4. Cmecn 3atem pasbasisin CH,Cl, u npomsiBanu Hackin, NaHCO3, paccosiom u 3aTeM CyLIHIN
(MgSO,). B pesynbrare ounctku nocpenacrsom FCC ¢ amoupoanuem 0-5% 7 H. METaHOJIBHOTO
amvmuaka B CH,Cl, u mocne pacTupaHusi ¢ OUITWIOBBIM 3(QHPOM MOJNYYaId YKa3aHHOE B
3aroyoBKe coemuHenne (56 mr, 46%) B BiIe KOPUYHEBOrO TBEPAOro Bemecrsa, 'H SMP: 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, t), 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.

Ilpuvep 47: N-(4-Metoxcu-2-{8-merni-2,.8-nuazacnupol3.4Joxran-2-nad-5-{[4-

(4.5.6.7-TeTparnaponupa3o.o[1,S-a|nupuany-3-ua)nupUuMHANH-2-Wi|aMuHO} heHUIT)Ipon-

2-eHaMH

PactBop axpunomnxnopuna (42 vk, 0,52 mmonb) B CH,Cl, (1 mm) noGasnsnm mo
KaruisiM K 4-merokcu-6-(8-mermn-2,8-nuazaciupo| 3.4 |okran-2-un)-N'-[4-(4,5,6,7-
TeTparuaponupasono-|1,5-alnupunun-3-un)mupuMuans-2-ni|oenson-1,3-qruamuny
(ITpomexyTouHoe coenunenue 141, 240 mr, 0,52 mmons) u DIPEA (0,099 ma, 0,57 mmonb) B
CH,Cl, (10 mu), koTOopbIii oxJaxknaanu B Oane jen/sona. CMech nepemMeInuBaiy B Te4eHue 1 4 u
3aTeM MpOoMBbIBaIH paccoiioM, cymmin (Na;SO4) U KOHLEHTPUpPOBANIK B BakyyMme. B pesynbrare
ounctku nocpeactsoM FCC ¢ smoupoarunem 2% 7 H. MetanosnbHoro ammuaka B CH»Cl, mocne
pactupanusi ¢ CH;CN monydanu ykasaHHoe B 3aroyioBke coemuuenue (135 wmr, 50%) B Buze
JKENTOro TBepRoro semecrsa;, '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.

Ilpumep 48: N-(4-Metokcu-2-{1-meTna-3,6-aurnapo-2H-nupuann-4-na}-S-{[4-(1-

MeTHJIHHAO-3-WI)IHPUMHANH-2-Ii]aMuHo}deHna)npon-2-eHaMug

PactBop akpunomnxnopuna (37 mxi, 0,45 mmons) B CH,Cly (2,32 mu) noGassinu 1o
KaIuIsIM B T€UYE€HUE 5 MHUHYT K 4-MeTOKCU-6-(1-meTnn-3,6-auruapo-2H-nmupuann-4-mn)-N'-[4-(1-

METUJIIMHION-3-W)[TUPUMUANH-2-11|0eH300-1,3-nnamuny (Ilpome:xkyTounoe coennnenue 143,
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189 wr, 0,43 mmomnb) B CH,Cl; (5,8 mu), xoropsiii oxnaxknanu B Oane jen/CH;0H. Cwmech
nepememnBasid B TeueHue 0,5 u um 3arem pazbasmsm 10% CH3;OH/CH,Cly. ITonyueHHbIi
pacteop npombiBanu Hackill. NaHCOs;, cymmnun (MgSO4) 1 KOHIEHTpUpOBaIu B Bakyyme. B
pesynbrate ounctku mnocpenctsom FCC ¢ samouposannem 0-20% CH;0H B CH,Cl, u mocne
pacTHpaHusi C AMATWIOBBIM 3(UPOM IONyYadd yKa3aHHOE B 3arojioBke coeanHeHue (67 Mr,
32%) B Bume GIIENHO-KeITOro TBepHoro semecrsa;, 'H SIMP: 2.29 (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: ES" MH" 495,70.

IIpuvep 49: N-(4-Metoxcu-2-{8-meTna-2.8-nuazacnupol3.4]loxkran-2-nual-5-§[4-(1-

MeTHJIHHAO-3-WI)IHPUMHANH-2-Ii]aMuHo}deHnI)npon-2-eHaMug

PactBop axpunomnxnopuna (24 mxis, 0,30 mmonb) B CH,Cl, (1 mi) noGasnsimm mo
KarusiM K 4-MeToKcu-6-(8-meTmin-2,8-nnaszacnupo| 3.4 okran-2-mn)-N"-[4-(1-MmeTunuHI00-3-1)-
nupuMHINH-2-1i|0er3om-1,3-nuamuny  (Ilpomexkyrounoe coequHenue 146, 140 wmr, 0,30
mmonb) 1 DIPEA (57 wmkn, 0,33 mmons) B CH,Cl, (10 mur), KOTOphIX Oxnaxknganu B OaHe
nen/Boma. Cmech mepeMemMBaiyd B TeueHHE | 9 M 3aTeM NPOMBIBAJIN PACCOJIOM, CYLIFIIN
(Na;SO4) u koHUeHTpupoBaJM B Bakyyme. B pesymnbrate oumctkm mnocpenctsom FCC ¢
smoupoBanueM 2% 7 H. meraHojpHOro ammuaka B CH)Cl, u mocne pacrupanusi ¢ CH3;CN
MOJIyyall yKa3aHHO€ B 3arojioBke coenuHeHue (43 wmr, 28%) B Bume 0OeXeBOro TBEPAOIO
emectsa; 'H SIMP: 1.63-1.76 (2H, m), 2.00-2.10 (2H, m), 2.38 (3H, s), 2.63 (2H, t), 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.

IIpumep 50: N-(2-{(35)-3-Aumeruaamuaonuppoauant-1-miat-4-meroxcu-5-§[4-(1-

MeTHJIHHAO-3-WI)IHPUMHANH-2-Ii]aMuHo}deHnI)npon-2-eHaMug

Pacteop akpmnonxnopuna (1 M 8 CH,Cly, 0,36 mu, 0,36 mmons) nipu -10°C B TeueHue
nepuoaa BpeMeHH 2 MUHYTHI B atMocdepe N, nodaBisun mo kamwmsiM K pactsopy 4-[(3S)-3-
TUMETHJIAMUHOMTUPPOTHAUH- | -1 ]-6-MeTokCu-N-[4-(1 -MeTUIHH0-3 -1 ) TUPUMHUTUH-2-1J1 | -
oenzon-1,3-quamunaa (Ilpome:xkyrounoe coexunenue 148, 183 mr, 0,40 mmons) B CH,Cl; (5
mi). Tlonyuennyro cmech nepemernuBainu npu 0°C B Teyenne 10 MHHYT W 3aTe€M OCTaBJISIIH
HarpeBaThcs 10 K.T. B TedeHne 20 munyt. Cmech 3ateM npombiBasid Haceim. NaHCOs (2 mn),
cymmmn (MgSO4) u koHLIeHTpUpOBau B BakyyMme. B pesynprare ounctku nocpencrsom FCC ¢

smoupoBanueM 3-25% CH3;OH B CH,Cl, nony4yanu Macio, KOTOpoe Mo3:xKe KPUCTALTU30BaJIOCh.
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3Oto TBEepHoe BemecTBO pactupanu U npombiBanu EtOAc (3 mu) ¢ mojydeHHeM yKa3aHHOTO B
3arojioBke coenuHenns (67 mr, 33%) B Bume GieqHO-KENTOro TBepHoro 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.

IIpumvep 5S1:  N-{4-Metoxcu-2-[1-mernn-3.6-nurnapo-2 H-nupuanu-4-ual-5-[(4-

nupa3oi0[1.5-a|nupuann-3-uanupuMuanH-2-wi)aMuHo|denna} npon-2-eHaMuaI

PactBop akpunomnxnopuaa (20 Mk, 0,25 mmons) nipu -5°C B TeueHHE iepruoa BpeMeHH
1 munyTH B atmMochepe Ny mobaBmsu mo KamsM K 4-meTokcu-6-(1-merwn-3,6-quruapo-2H-
nupuanH-4-mn)-N'-(4-nupazomnol 1,5-a|nupunus-3-unmupuMuans-2-mn)0eH3o- 1,3 -1naMuny
(ITpome:xyTounoe coenmHenue 150, 180 mr, 0,42 mmonb) u TpudTHiaamuny (73 wmxia, 0,53
mmosb) B THF (3 mu). Ilonyuennyro cmech nepememuBanu npu 0°C B teuenme 0,25 4.
VYcraHaBiIMBaidM, 4YTO peakius OblUla He3aBepIleHa M MO3TOMY IO KaruisiM J100aBIsuTd
IOTOJHUTENbHOE KONMuuecTBo akpwiowrxyopuaa (10 mxn, 0,125 wmmons) U cMech
nepememinBaniun  npu  0°C B TeueHue pgononHUTENbHBIX 15  MuHyT. CMech 3aTtem
KOHLIGHTPUPOBAIM B BaKyyMe U ToiydeHHbI octatok pactBopsuin B CH,Cl, (5 mu) mmoc
Heckonbko kamenb CH3OH. Dtor pactBop mpombiBaimm Hackim. NaHCO; (2 mun), cymwnm
(MgSOs) u punpTpoBanu yepe3 HAOUBKY | T AMOKCHIA KPEMHUS, C SJIIOUPOBAHUEM CMeChio 4: 1
CH,Cl,-CH3;0H. DunroeHT, KOTOpBIH comep:ka [eJeBON MPOAYKT, KOHLEHTPUPOBAIH B BAKyyMe.
B pesynbrare ouncrku nocpenctsom FCC ¢ amouposanunem 5-20% CH;OH B CH,Cl, nonyuanu
yKa3aHHOe B 3arojioBke coenuHenue (31 wmr, 14%) B Buae KPUCTAUIMYECKOTO TBEPAOTO
BewecTBa kpemosoro usera; H SIMP: 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: ES”
MH" 482.

Ilpuvep 52: N-£2-[(3R)-3-IumeTHaamMHHONUPPOJIHINH-1-na]-4-MmeToxkcu-5-[(4-

nupa3oJio|[1.5-a|nupuann-3-uanupuMHaAH-2-w)aMuHO|deHna}npon-2-eHaMuI

PactBop axpunomnxnopuna (64 vk, 0,79 mmonb) B CH,Cl, (4 mi) noGasnsimm mo
kamsiM B TedeHue 10 muHyT K 4-[(3R)-3-numMeTnnaMuHONUPPONUANH- | -mi]-6-meTokcu-N-(4-
nupaszono| 1,5-a|mupunus-3-uamupuMuIuH-2-u)0eH300- 1, 3-nnamMuny (ITpomesxyTOoUHOE
coenuHenue 153, 336 wmr, 0,76 mmons) B CH,Cl, (11 i), xotoporo oxnaxpainu B OaHe

nen/CH3;0H. Cmece nepememnanu B Teuerne 0,5 1 u 3atem pazdasmsim 10% CH3;0H/CH,Cl,.
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ITonyuennsiit pactBop npombiBanu Hachil. NaHCOs, cymmmu (MgSO4) U KOHLIEHTPHPOBAIU B
BakyyMme. B pesynbrare ounctku nocpeactsom FCC ¢ smouposanuem 0-5% MeTaHOIBHOTO
amvmuaka B CH,Cl, u mocne pactupaHusi ¢ AUSTUIOBBIM 3(QUPOM MONyHald yKa3aHHOE B
3aronoBke coemuHenne (296 mr, 79%) B BHIE OPaHKEBOro TBepaoro Bemectsa;, 'H SMP: 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: ES” MH" 499,69.

IIpumep 53: N-£2-(3-AumeTnaamMunoaszeruani-1-mi)-4-meroxcu-5-[(4-

nupa3oJio[1.5-a|nupuann-3-uanupuMHaInH-2-wi)aMuHo|dennainpon-2-eHaMuI

PactBop akpunomnxnopuna (49 mxi, 0,60 mmons) B CH,Cly (2,77 mu) noGassimu 1o
KalusiM B TE€YeHHEe S5 MUHYT K 4-(3-IuMeTmiaMHHOa3eTUAuH- | -m)-6-meTokcu-N-(4-
nupaszono| 1,5-a|nupunus-3-uamupuMuInH-2-11)0eH3001- 1, 3-nnamMuny (ITpome:xkyTOUHOE
coenuHenue 156, 246 wmr, 0,57 mmomnb) B CH,Cl, (8,3 mu), koroporo oxnaxnanu B OaHe
nen/CH;OH. Cmech nepemermuBanu B Tedenne 0,5 4, a 3areM pazdasisuu 10% CH3;0OH/CH,Cl,.
ITonyuennsiii pactBop npomsiBany Hackim. NaHCO;, cymmmm (MgSO4) 1 KOHIEHTpUPOBAIU B
BakyyMe. B pesynbrare ounctku nocpenctsom FCC ¢ smouposanuem 0-5% MeTaHOIBHOTO
amvmuaka B CH,Cl, u mocne pactupaHusi ¢ AUSTUIOBBIM 5(QHUPOM MOJyHald yKa3aHHOE B
3arosioBke coenuHenue (182 mr, 66%) B BUE KEJNTOr0 TBEPIOTO BEIIECTBA, '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: ES* MH"
485,69.

TIpumep 54: N-§2-]2-1UMeTHIAMHHOITHI-MEeTHJIAMUHO]-4-MeToK cu-5-[(4-

nupa3o.io|[1.5-a|nupuanH-3-uanupuMHuanH-2-w1)aMuHo | dpeHnainpon-2-eHaMua

PactBop akpunownxiopuna (63 ki, 0,78 mmons) B CH,Cl; (3,60 mu) nobapnsiu mo
KAIsIM B TeUeHHE 5 MHHYT K N’ -(2-IuMeTHIaMHHOSTHIN)-5-MeTokcu-N' -Merun-N'-(4-
nupaszono| 1,5-a|mupunun-3-unmupuMuaua-2-un)oens3on-1,2,4-tpuamuny - (IlpomexkyTouHoe
coenuHenue 158, 320 wmr, 0,74 mmons) B CH,Cl, (10,8 mi), KoTOpOro oxjakaanud B OaHe
nen/CH;0OH. Cmech nepemernmBanu B Teduenue 0,5 4 u 3arem paszdasisun 10% CH;0H/CH,Cl,.
ITonyuennsiii pactBop npombiBany Haceim. NaHCO3, cymumm (MgSO4) 1 KOHIEHTPpUPOBAIU B
BakyyMme. B pesynbrare ounctku nocpeactsom FCC ¢ smouposanuem 0-5% MeTaHOIBHOTO

ammuaka B CH)Cl, u mocne pactupanus C AWITIIIOBBIM 3(HUPOM TMOJydadd YKa3aHHOE B
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3aronoBke coenunenue (228 mr, 63%) B Buzxe GIeIHO-PO30BOrO TBEpAOro Bemectsa, 'H SIMP:
2.22 (6H, s), 2.33 (2H, 1), 2.74 (3H, s), 2.91 (2H, t), 3.82 (3H, s), 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: ES” MH" 487,72.

IIpumep  55:  N-[2-[(3aR.6aR)-5-Metna-2,3.3a,4,6.6a-rexcaruaponuppo.iof3.4-

blnuppoa-1-ni]-4-meToxcu-3-[(4-nupaszonol.5-a|nupuann-3-HanMpPUMUIHH-2-1J1 )-

amuHo|denua|npon-2-eHamMux

Pacteop akpunownxiopuna (13 mr, 0,14 mmosb) B THF (1 mut) moGapnsiiu mo KamisM K
nepemermuBaeMoMy  pactBopy  4-[(3aR,6aR)-5-metun-2,3,3a,4,6,6a-rekcaruaponuppoiio| 3,4-
blmuppon-1-nn]-6-merokcu-N-(4-mupazono[ 1,5-a|mupunun-3-uamupumMuans-2-ni)oenson-1,3-
nuamuHa (Ilpomexyrounoe coexunenue 160, 100 mr, 0,13 mmons) B8 THF (3 M), kotoporo
oxjaxnanmu B 6ane jgen/CH;OH no npubnusurensro -15°C. Cmech nepemMemuBaiy B TeueHue |
4 1 octaBisu HarpeBatbes 10 -0°C.Cmech 3arem pazdasmsiin CHyCly (50 M) 1 momyueHHBbIH
pactBop mpombiBamu Hackimn. NaHCOs; (50 wy). BopgHbiii  pacTBOp IOMOJHUTENBHO
skctparuposamn CH,Cly, (2 x 25 M) m oOBEAMHEHHBIE OPraHUYECKHE PAcTBOPHI CYIIMIIN
(MgSO4) ¥ KOHLEHTPHPOBAIM B BaKyyMe€ Ha JHOKCUAE KpeMHUs. B pesynbpraTre 4acTU4HOM
ounctku nocpeacrsoM FCC ¢ amouposannem 0-3,5% 7 H. meranonbHoro ammuaka B CH,Cl,,
NOJIy4ajy HEKOTOpPOe KOJMYECTBO YKAa3aHHOTO B 3arojloOBKe coenuHeHus. B pesynbrare
nonojHuTenbHOM ounctku nocpeacrsoM FCC ¢ smoupoBanuem 0-1,5% 7 H. MeETaHOJBHOTO
ammuaka B CH,Cl, monyuanu yka3zaHHoe B 3aroyioBke coenuHenne (33 mr, 49%) B BUIE JKEITOTO
TBEPAOTO BELIECTBA, 'H aMP: 1.77 (1H, s), 1.94-2.15 (1H, m), 2.10 (3H, s), 2.29 (1H, d), 2.39-
248 (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/zz ESTMH" 511,16.

Ilpuvep 56: N-{4-Mertokcu-2-[8-meTna-2.8-nuazacnupol3.4]Joxkran-2-nial-5-[(4-

nupa3oJio[1.5-a|nupuanH-3-uanupuMHANH-2-W)aMUuHO|deHna}npon-2-eHaMuI

PactBop axpunomnxmnopuaa (0,766 mn, 0,77 mmonb, 1,0 M B CH,Cl,) nobasnsmm 1o
KamsiM B TedeHue 10 MUHYT K 4-MeTokcH-6-(8-meTtmin-2,8-nnaszacnupo|3.4]okran-2-um)-N'-(4-
nupaszono| 1,5-a|mupunus-3-uamupuMuIuH-2-11)0eH301- 1, 3-nnamMuny (ITpome:xyTOoUHOE
coenuHenue 162, 333 wmr, 0,73 mmons) B CH)Cl, (6 mu), koroporo oxnaxnanud B OaHe
nen/CH;0H. Cwmecp 3arem mnepememuBanu B TeueHue 0,5 4, 3arem paszbasimsuin 10%-HbIM

CH;0H B CH,Cl,. ITonyuennsiii pactBop npombiBasiu Hackimn. NaHCO;, cymumu (MgSOy4) u
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KOHLIGHTpUpPOBaJIU B BakyyMe. B pesynbrare ounctku nocpencrsom FCC ¢ smoupoBanuem 1-
10% wmeranonbHOro ammuaka B CH,Cl, u mocne pactupanus ¢ U3 THIOBBIM 3(HPOM MOTyYaJIH
yKaszaHHOEe B 3aroyioBke coemunenue (193 mr, 52%) B Bume GexeBOro TBEPIOro BemecTsa; 'H
SMP: 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: ES" MH" 511,34

IIpumvep 57: N-(2-{(3R)-3-Aumernaamugonuppoauaui-1-unal-5-§[4-(1 H-uugona-3-

WI)IHPUMHAHH-2-WI|aMHHO}-4-MeToKcH(eHUT)Tpon-2-eHAMH/

PactBop akpunomwxnopuna (0,604 mu, 1 M B CH,Cl,, 0,60 MMonp) noGaBysii 1o
KawsiM K 4-[(3R)-3-numernnaMuHonUpponuanH- 1 -mn|-N-[4-(1 H-uHnomn-3-un) mupuMuanH-2 -
wi|-6-merokcuOen3on-1,3-nuamuny (Ilpome:kyrounoe coexmnenne 164, 268 mr, 0,60 MMoub)
B CH,Cl, (10 mm) u 10 mn DMA, koroporo oxnaxnmamu ao -5°C. IlonydeHHYHO cMech
nepememuBany npu -5°C B tedenue 1 4 u 3arem pazdassumn CH,Cly (100 mu). TlonyueHHbIH
pactBop npombiBasii Hacein. NaHCOs (25 mun), Bomoit (25 mut) u 3aTeM HachIIm. paccoyiom (4 X
25 M), a 3aTeM KOHLEHTPUpOBaIH B Bakyyme. B pesymprare oumctku mocpeactsom FCC ¢
smoupoBanueM 0-30% CH;OH B CH,Cl, monyuanu ykasanHoe B 3arosioBke coenuHenue (135
mr, 45%) B Buzne Gexenoro Tepaoro semectsa;, 'H SIMP (CDCl3) 1.98 (1H, s), 2.18 (1H, d),
294 (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.

TIpumep 58: N-(2-]3-Aumernaamunoaszeruauu-1-uial-5-{[4-(1 H-uugon-3-

WJI)IHPUMHAHH-2-Wi|aMuHo0}-4-MeToKCH (peHU ) pon-2-eHAMUJ

PactBop akpunownxnopuna (0,522 mu, 1 M B CH,;Cl;, 0,52 mmonb) noGaBysimu 1o
KawsiM K 4-(3-mumernnamunoazetuaus- 1 -ni)-N-[4-(1 H-uHnon-3-mn) mupuMuInH-2- 11 | -6-
MeTOKCcH-0eH301-1,3-nuamuny (Ilpome:kyrouHoe coenmnenme 166, 224 wmr, 0,52 mmoinb) B
CH)Cl, (10 mi) m cmech 3arem nepememmBanu npu -5°C B teuenme 1 4. Cmecp 3arem
pazbasmsuin CH,Cl, (100 mim) u mony4eHHbIi pactBop npombiBaiu Hacein. NaHCOs (25 mo),
BOZOM (25 Mi1) m 3aTeM HachIl. paccojioM (25 M), a 3aTeM KOHLEHTPHPOBAJIH B Bakyyme. B
pesynbrate ounctku nocpeacrsom FCC ¢ smouposanuem 0-30% CH;OH B CH,Cl, monydanu

Ka3aHHOE B 3arojioBke coenuHeHue (46 mr, 18%) B Bume 0OEKEBOrO TBEPAOrO BELIECTBA. 'H
2 2

SIMP: 2.09 (6H, d), 3.09 (1H, s), 3.56 (2H, t), 3.85 (3H, s), 3.96 (2H, 1), 5.68 (1H, dd), 6.20 (1H,
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dd), 6.26 (1H, s), 6.50 (1H, dd), 7.14 (2H, dt), 7.18 (1H, 1), 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

IIpumep 59: N-(2-[2-TumMeTHIAMHHOI THIA-MeTHIAMUHO]-5-{[4-(1 H-unax0.1-3-

HJ1)ITHPUMHIHH-2-HJI|AMHHO

PactBop akpunownxsopuna (0,584 mu, 1 M B CH,Cl,, 0,58 mmonp) noGasnsimm 1o
KarmsM K N'-(2-mumernnamuaos Tii)-N'-[4-( 1 H-uHa071-3 - 1) TupuMHIHH-2-11] - 5-MeTokcH-N' -
metunoens3on-1,2,4-tpuamuny (IIpome:xkyrouHoe coeaxunenme 168, 252 wmr, 0,58 mmoinb) B
CH,Cl, (10 mm) u cmecp 3arem nepememuBanu npu -5°C B teuenme 1 4. Cmech 3arem
pazbasmsin CH,Cl, (100 mim) u monydeHHbIi pactBop npombiBanu Hacein. NaHCOs (25 mo),
BOJOM (25 Mir) m 3aTeM HachIl. paccojioM (25 M), a 3aTeM KOHLEHTPHPOBAJIH B BakyyMme. B
pesyabrate ounctku nocpeacrsoM FCC ¢ smouposanuem 0-30% CH;OH B CH,Cl, nonydanu
yKa3aHHOe B 3arojioBke coenuHenue (76 mr, 27%) B Buae 0€0ro TBEpIOro BELIECTBa, 'H IMP
(CDCls) 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: ES" MH" 486.

TIpumep 60: N-(4-Metokcu-5-§[4-(1-meTHInHI0JI-3-HJI)DHPUMHAHH-2-WI]aMuHO0}-2-

[MeTHI-(2-MeTHIAMHUHOITHI)aMUHO]dheHnI)npon-2-eHAMUI

L
O = -~ NH
AN N N\/\N)k — XN ° IL\/\NH
| N/)\NH |
/O

Pactsop mpem-0yTun-N-[2-[[S-merokcu-4-[[4-(1-MeTunuHA0N-3 -Ui)TUPUMUANH-2 -

wi]amuHo|-2-(porn-2-eHounaMuHo )peHns | -meTuaaMuHo [a i | -N-metunkapbamara
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(ITpome:xyTounoe coexmnenune 170, 321 mr, 0,55 mmonp) B CHyCl, (10 mu) u TFA (2 mn)
nepeMelnBaiy Nnpu K.T. B TedeHne 0,5 4 U 3areM KOHLEHTpUpoBaiu B Bakyyme. OcCTaTok
pactBopsuiu B 10% CH3OH/CH,Cl,. ITonyuensnsiii pacrBop npombiBaiu Haceil. NaHCOs,
cymuimu (MgSO4) u xoHLeHTpupoBanu B BakyyMme. B pesynprare ounctku nocpencrsom FCC ¢
smoupoBanuem 0-20% CH;0OH B CH,Cl, m nocme pactupanusi ¢ AUSTWIOBBIM 3(upom
MOJIy4aii yKa3aHHoe B 3arojioBke coearHenue (110 mr, 41%) B Bume OJieJHO-3KENITOrO TBEPIOTO
semectsa;, 'H SIMP: 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.

IIpomexkyrounoe coequnenue 1: 4-Meroxcu-6-(1-meTnia-3.6-nurnapo-2H-nupuaun-

4-u0)-N"-(5-meTmii-4-nupaszo.10]1.5-a|nupuans-3-nanupumMmuani-2-u1)oenso-1,3-1uamMmun

Cmecp  N-[2-metokcu-4-(1-merun-3,6-auruapo-2H-nupuans-4-mn)-S-autpodern|-5-
metui-4-nupasono[ 1,5-a|mupuans-3-unnupumuanH-2-amuda  (IlpomexkyTouHoe coeanHeHHe
2, 279 wr, 0,59 mmonb), xkeneza (198 wmr, 3,55 mmonb) u NH4Cl (22,16 mr, 0,41 mmonb) B
stanojie (10,5 mur) u Boge (3,50 mMut) KUMISTHIIA ¢ OOPATHBIM XOJIONUJIBHUKOM B TeueHue 0,75 4.
3arem nobasismu nononHutenbHoe koauuectso NHyCl (22,16 wmr, 0,41 mmonb) u xene3a (198
M, 3,55 MMOJIb) I CMECh KMITATHIIM C OOPaTHBIM XOJOAWIBHUKOM B T€YEHHE JOTIOJHUTEIbHBIX
1,5 u. Cmech 3aTemM oxyaxaaid, GUIbTPOBAIN U (PHIIBTPAT KOHLEHTPUPOBAIU B Bakyyme. B
pesyabrate ourctku nocpeactsoM FCC ¢ amoupoBanuem 2-10% 7 H. METaHOJIBPHOTO aMMHUAKa B
CH,Cl, u mnocne pacrupanuss ¢ THF u mnpoMbIBKM MOJYYEHHOTO TBEPAOrO BELIECTBA
IVSTUIIOBBIM 3()HPOM MOJyYaiu yKa3aHHOe B 3arojioBke coemuHenue (150 mr, 57%) B Buze
0€KeBOr0 KPUCTAITNYECKOrO TBEPIOTO BEIIECTBA, 'H AMP: 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,

Ilpome:xkyrounoe coeauuenre 2: N-[2-Merokcu-4-(1-meTtna-3.6-auruapo-2H-

NUPUANH-4-11)-S-HuTpo-henna]-S-merna-4-nupa3ono[1.5-a|nupuanH-3-uINnUpPUMHIHH-2-

AMHH

Pactsop 3-(2-xn0p-S-MeTrumupuMUInH-4-1n)upaszono| 1,5-a|mupuanna
(IIpome:xyTounoe coexunenue S, 271 wmr, 1,00 MMoub), MOHOTHIpPATA H-TOJYOJCYIb()OHOBOMH
kucnotsl (271 wmr, 1,43 mmonb) u 2-merokcu-4-(1-merun-3,6-nurunpo-2H-nupunun-4-nn)-5-
HurpoanwinHa (Ilpomexyrounoe coeaunenue 3, 250 mr, 0,95 MMOJIb) KUIIATHIIN C OOpaTHBIM

XoJoaunpHUKOM B 2-meHtaHone (12 mm) mog N, B Ttedenne 30 u. Cmecp 3arem
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KOHLIGHTPUPOBAJIU B BakyyMe H octatok pactBopsiu B CH3;0H. B pesynbrare ouuctku
MOCPEACTBOM HOHOOOMeHHO# xpomarorpaduu (komonka SCX) ¢ smoupoBaHuem 7 M
METaHOJIbHBIM aMMuakoM u nocne pactupanus ¢ CH3;CN nonyudanu ykasaHHOE B 3arojOBKe
coenunenne (283 mr, 63%) B Bue opamkesoro mopomka. 'H SIMP: 2.28-2.36 (5H, 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.

TIpomesxkyrounoe coequnenue 3 : 2-Merokcu-4-(1-meru-3.6-nurnapo-2 H-nupuaun-

4-11)-5-HUTPOAHUJIUH

Cwmech 4-Opom-2-merokcu-S-uutpoanmwinaa (Ilpomexyrounoe coenunenue 4, 1,112 1,
45 wmonb), 1-merun-4-(4,4,5,5-rerpamerun-1,3,2-nuokcaboponan-2-mun)-3,6-quruapo-2H-
mupunuHa (1,004 1, 4,50 mmons) u K,CO; (2,488 1, 18,00 mmonb) nepememmBaiu B 1,4-
nuokcane (20 mut) u Bome (5 mur). Cmech nponysaiu N; B Teduenue 0,25 4. 3atem moOapmsiu
terpakuc(tpudenmipochun)nammanuii(0) (0,052 r, 0,05 MMOJIB) 1 CMECH KHUITATUIN ¢ OOPaTHBIM
XOJIONUIBPHUKOM B TeueHue 2 4. Cmech 3areM oxjaknganu, (QUIbTpoBaIH W (QUIBTPAT
KOHIIEHTPUPOBAJIM B BaKyyMe C MOJy4YeHHEeM BOIHOH cMecu. ITy cMmech pactBopsuii B EtOAc u
Bone W (aspl pasgemsuii. Bopxbni pactBop skcrparupoBanu  EtOAc. OObenuHeHHbIe
OpraHUYECKHe pacTBOPHI 3aTeM ABakabl skcTparuposanu 2 M HCl (40 mu). BonHble pacTBOpbI
nonmenaunBaid 2 M Na,CO; (50 min) u skcrparuposanu EtOAc (3 x 40 mur). OOpeanHEHHbIE
opranuueckue pactBopbl cyumian (MgSO4) u  koHueHTpupoBanmu B Bakyyme. OcraTok
pacteopsuiu B cmecu CH,Cl, u 2 H. meraHonpHOro ammuaka (10:1, 10 mu1) u pacTtBOp
buIbTpOBANM Yepe3 HAOMBKY MUOKCHAA KpeMHus. DUIbTpaT KOHLEHTPUPOBAIH B BaKyyMe C
MOJIy4eHHEM Macjia, KOTOPOe 3aTeM KPUCTALIH30BaIoCh. [locie pacTupaHusi ¢ M30reKCaHOM U
auaTuoBbiM dpupom (1:1, 5 mut) u cOopa MOMYYEHHOTO TBEPAOrO BellecTBa (PUIBTPOBAHHEM

NOJIy4aju yKa3aHHOe B 3arojioBke coenuHenune (1,093 1, 92%) B BHOe KenToro

KPHCTAJLTIEECKOro Teepaoro semectsa; 'H SAMP: 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.

IIpomeskyvrouHoe coeariHenue 4: 4-bpoM-2-MeTOKCH-S-HUTPOAHUJINH

85%-HyI0 CEepHYI KHUCJIOTY TOJy4YaJiu MyTeM OCTOPOKHOro nodapyeHust 98%-Hou
cepHoii kucnotel (13 mi) ko abay (2 r). Hurpar ryanuamna (1,221 r, 10,00 mmons) nobasinsim
NOpIMSAMHU B TeueHHe nepuona BpeMeHu 10 muHyT K oxnaxkaeHHo# (0-5°C) cmecu 4-Opom-2-

metokcranuianHa (2,020 r, 10 mmonb) B 85%-Hoit cepHoii kuciore (15,68 mu, 250,00 MMoIB).
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IMonyuennyro TemHO-royOyi0 cmech nepemernuBain npu 0-5°C B Teuenue 0,75 4 u 3atem
BJIMBAJIA OY€Hb MEIUICHHO B XOPOIIO mepemMemannyo cMech 50%-noro BonH. NaOH (40 mi) u
abna (120 r). OpanskeBrlii 0cagok codupanu GUIBTPOBaHUEM, POMbIBAIN BOOH (4 X 50 M) u
CYLIMJIM Ha BO3AyXe. JTOT Marepuan pacTBOpsi B AudTWioBoM 3dupe (100 mi) wu
¢unpTpoBaNM uYepe3 HAOMBKY JAMOKcHAa KpeMHus. llodyueHHbIH pacTBOp paszbaBisin
U30TE€KCAHOM M OYHMIIAJIH TOCPEACTBOM BBITAPHOW KPUCTAJUIM3ALUK M3 CMECH IUITHJIOBBIN
3¢ up/M30reKcaH ¢ MOJy4YeHHEM yKa3aHHOTO B 3arosioBke coenuuenusi (1,821 r, 74%) B Bume
OPAHKEBOrO KPHCTAJLIHYECKOro TBepaoro semectsa;, 'H SIMP: 3.90 (3H, s), 5.52 (2H, s), 7.14
(1H, s), 7.32 (1H, s).

IIpomekyTouHoe coeMHeHHe 5: 3-(2-Xg0op-S-MmeTHJanupuMHuINH-4-

HJI)nupa3oaoll.5-alnupuaun

K,CO; (10,60 1, 76,68 Mmmonb) mipu K.T. 1o0aBisii K cMecu 4-[(£)-2-0yrokcusTennn|-2-
xyop-S-merwmupumuanaa (Ilpomexyrounoe coenuHenue 6, 6,95 r, 30,67 mMmonb) u Hoguna
l-amunommmpuanamst (9,19 r, 41,40 mmons) B DMF (40 mu). [loay4eHHYIO TEeMHO-TOIyOYIO
CYCIEH3HIO NepEMEIINBANIN ITPH K.T. B TEUEHHE 3 CYyTOK (OHA MPH 3TOM CTAHOBHJIACH TIIyOOKOTO
KpacHoro msera) u 3areM HarpeBanu npu 110°C B teuenne 3 4. Cmech 3aTeM OXJIQXKIAJH,
pazbasisuin EtOAc (100 M) mumoc HeGonbioe konmudectso CH,Cl,. Otot pacTBop npombiBanu
Bogoit (100 mi) m Bomsbii pactBOop 3KcTparuposann EtOAc (100 mu). OObenuHeHHBIE
OpraHUYEeCKHE PACTBOPHI MPOMbIBaIU BoJoM (4 x 100 mut) 1 Hacklwl. paccosioMm (50 mit), cyurmim
(MgSO4) u koHuentpuposaiu B Bakyyme. Ocratok pactBopsiii B THF (100 mun) u punsrpoBanu
yepe3 HabuBKy 30 T AMOKCHIA KPEMHUS. DIIFOMPOBAHHBIA PACTBOP KOHLIEHTPUPOBAIH B BAKyyMe
u ocrarok npombiBaniu CH30H npu -70°C ¢ nonyueHHeM yKa3aHHOTO B 3aroJIOBKE COEAMHEHMUS
(2,223 1, 30%) B BHze GEKEBOro KPUCTAILTHYECKOro TBepaoro semecrsa, 'H SIMP: 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.

IIpomekyTouHOE coeaHHeHue 6: 4-[(E)-2-byTokcudTeHua]-2-xaop-5-

METHUINHPUMHUANH

HMuaneroxcunamnaanii (0,482 r, 2,15 mmonb) ox N, moOaBIisiin OQHON MOPIUEH K CMecH
1-(Bunminokcu)oytana (11,91 mm, 92,02 mmonb), 2,4-nuxiop-S-metwnmupumuansa (5 r, 30,67
MMoJib) U TpusTHiamuHa (4,51 mi, 32,21 MMOIb) B Iera3supOBaHHOM MOJIMATUICHTIHKOJNE 200
(25 wmn). Ilonyuennyro cmecy nepememuBanu npu 80°C B Teuenme 18 u. Cmech 3arem
OXJIAXKIAIU W SKCTParupoBaiu AudTWIOBBIM »dupom (3 x 75 ™). OOwvenuHeHHbIE
opranuueckue pactBopsl cymmian (MgSO,), pazbasisuin renranoMm (115 mi) u punsrposanu

yepe3 HaOMBKY 75 T OHOKCHIA KPEMHHSI C DJJIIOMPOBAHHMEM CMeChio 2:1 JMITHIIOBBIM
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a¢up/rentaHbl C MOJyYCHUEM YKA3aHHOTO B 3aroyioBke coeamHenus (8,62 r, 124%) B Buzge
JKEJITOTO Macjia, KOTOPOE HCIOJIb30BaId 0€3 JOTOIHUTEIbHOW OUNCTKHY, 'H sIMP: 0.92 (3H, 1),
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: ES” MH" 226.

Ipomexyrounoe coenunenue 7: N'-[5-Xaop-4-(1H-uanon-3-u)nupuMua-2-uil-

4-metToxcu-6-(1-meTna-3.6-puruapo-2 H-nupuauu-4-ua)oenson-1.3-nuamMmun

NaOH (2 M, 1,488 mu1, 2,98 Mmouib) mipH K.T. o N, 100aBIsUTA OIHOM MOPLHMENH K CMECH
N'’-{4-[ 1-(6enzoncynbdoHmIT)MHI0I-3 -1 |-5-XTOpTUPUMUANH-2 -1 } -4-MeTOKCU-0-( 1 -MeTHI-
3,6-nurunpo-2H-nupunus-4-mn)denson-1,3-nnamuna  (Ilpomexyrounoe coenuHenue 8, 283
mr, 0,47 mmonp) B CH30H (6 mun). [lonmyueHHBII pacTBOp NMepeMENINBAIN MPH KHUITYCHUH C
00OpaTHBIM XOJIONUILHUKOM B TedeHue 0,5 4. 3areM n00aBisun CyxoH Jieq ¥ MOJy4YeHHYI0 CMeCh
KOHLIEHTpUpoBaiu B Bakyyme. llonmydennsblii ocratok pactupanmu co cmecero CH,Cl/CH;0H
(4:1, 20 mn), ¢punbTpoBasv U GUIBTPAT KOHIEHTPUPOBAIIM B BAKYYME C MOJy4YeHHEM OCTaTKa. B
pesynbrare ounctku nocpencrsoM FCC ¢ smroupoBanuem 2-10% MeTaHOJBHOTO aMMHakKa B
CH,Cl, nonyvanu yka3zaHHoe B 3arosioBke coequaenue (102 mr, 47%) B Bune OneqHO-KeITOro
nopomka; 'H SIMP: 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: ES" MH" 460.

IIpomexkyTouHoe coenunenne 8: N'-{4-[1-(ben3oJicyabdonna)unao-3-uia]-5-
XJOPIUPUMHINH-2-H1}-4-MeTOKCH-6-(1-MeTHI-3,6-nurnapo-2H-nupuann-4-ua)0eH30.1-
1.3-auamuH

Cwmech 4-[1-(6enzoncynbdoHmT)uHA0I-3 -1 ]-5-x510p-N-[ 2-MeTokcH-4-( 1 -MeTu-3,6-

auruapo-2H-nupunuH-4-wmi)-S-HuTpod e Hui MM pUMUANH-2-aMIHA (ITpomexyTOUHOE
coenqunenue 9, 349 mr, 0,47 mmonn), xeneza (157 wmr, 2,82 mmonb) u NH,Cl (17,60 mr, 0,33
MMOJIb) B 3TaHoue (9 mi1) u Boze (3 MJT) KHITATHIIM ¢ OOPaTHBIM XOJOAUIBHUKOM B TeueHue 1,5
4. CMech OXJIaXalu U KOHLEHTpHpoBaidu B BakyyMme. 3arem pobasmsiim CH,Cl, (20 mi) u
CH;0H (2 min) u cMech mnepeMeliuBaid B TeUeHHE 5 MHHYT W 3aTeM (DUIbTPOBAJIH.
Opranundeckuii pacTBop mnpombiBaiu pacconoM, cymmwm (MgSOs) M KOHLIEHTPUPOBAIH B
BaKyyMe C TOJyYEeHHEM YKa3aHHOTO B 3aroyiopke coenuHeHus (396 mr, 140%) B Buze 3eneHON
TEeHBI, KOTOPYIO UCTIONB30BaIN 6e3 JomoaHuTeNnbHOM ounctku. m/z: ES” MH™ 601.

IIpome:xkyTouHoe coennHenue 9: 4-[1-(ben3oacyabhoHnm)uua0-3-uil-S-xaop-N-[2-

MeToKcH-4-(1-MeTn-3,6-nuruapo-2H-nupuana-4-ua)-S-uuTpodeHun | nMpUMHANH-2-aMHH
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Cwmecp 1-(6enzoncynpdhonnn)-3-(2,5-AuXI0pIUPUMUAANH-4- ) HHIOJIA
(ITIpome:xyTouHoe coennHenue 10, 384 mr, 0,95 MMob), MOHOTUAPATA H-TOJYOJCYIB(POHOBOMH
kucnotsl (271 wmr, 1,43 mmonb) u 2-merokcu-4-(1-merun-3,6-nuruapo-2H-nupunun-4-nn)-5-
nurpoanmwivHa (Ilpomexkyrounoe coexunenue 3, 250 mr, 0,95 MMOJIB) KUIIATHIIN ¢ OOpaTHBIM
XOJOAWIBbHUKOM B 2-meHTanone (12 mi) mom N, B Teuenwe 24 4. 3arem noOaBisuiu
JOTOJHUTENBHOE KOJMUYECTBO MOHOTHApaTa #1-TonyoscynbhonoBoit kuciaotel (0,090 r, 0,48
MMOJIb) M CMECh KHITATHJIM C OOpPATHBIM XOJIOAUJIBHUKOM B TEYEHHE JOTOJIHUTENbHBIX O 4.
CMmech 3aTeM KOHLIEHTPUPOBAJIM B BaKyyMeé U TMOJYYECHHbIH OCTaTOK PACTBOPSUIM B CMECH
CH,Cl,, CH30H u EtOAc (10 mu, 3 M1 1 3 mut). DTOT pacTBOpP KOHLIEHTPUPOBAJIU B BAKyyMe Ha
auokcune kpemHus. B pesynprare ounctku nocpenctsom FCC ¢ amouposanuem 4-10% CH30H
B CH,Cl, mony4anu ykazaHHOe B 3aroyiopke coenuHerne (415 mr, 56%) B BUAe KEeNTON MEHBI,
'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), (criexTp MpeacTaBiISIETCs TEMOHCTPUPYIOIIUM CMECh POTAMEPOB, YTO MPOUCTEKAET
B CHJTy OPAaHHYEHHOTO BPAIIEHHs CBsi3el BHyTpH MomeKybl) m/z: ES” MH' 631.

IIpomexyTouHoe coeaunernue 10: 1-(Ben3oacyibdGoHni)-3-(2,5-1uxJ0pnHpPUMHAHH-

4-nJ1)MHA0J

mpem-bytokcun Hatpus (529 mr, 5,50 MmMonp) npu K.T. ox N, 100aBIsAIM NOPUUAMHU B

TeueHHe NMEephUOoAa BPEMEHU 2 MHUHYTHI K cMecH 3-(2,5-puxnop-nupuMuauH-4-un)-1H-unnona
(ITpome:xyTounoe coexmuenue 11, 1,321 r, 5,0 mmonb) u Oenzoncynbdonmxiaopuna (0,645
w1, 5,00 mmosnb) B DMF (30 mut). TTosy4eHHbIi pacTBOp MepeMeIInBaIv NPy K.T. B Te4eHue 1 d.
Jlo0aBsIM JOTIOHUTENBHOE KOMM4YecTBO OeH3oncynbponunxiopuna (0,064 mi, 0,50 mmonb) u
mpem-6yTtokcuna Hatpus (0,053 r, 0,055 MMoib) U cMeCh MEepeMelINBaIN NIPU K.T. B TEYCHUE
nononHUTeNbHbIX 0,25 4. Peaknuro racwmm mocpencrsoM pobasnenns CH;0H (6 min) m
HelTpanu3oBainu nyteM nodasienus neuer tBeproro CO, no moctwkeHus BenuuuHbl pH,
paBHON 7. PacTBOpUTENb 3aT€M yIalsiud B BaKyyMe€ M IOJYYEHHBI OCTATOK pPACTBOPSUIM B
CH,Cl, (100 m). OrtoTr pactBOp GuiIbTpoBaU Yepe3 HAOUBKY 20 T AHOKCHIA KPEeMHHS H
3JIIOMPOBAIIH PACTBOPOM pa3baBiIeHHOro n3orekcana (50 mur). 3TOT pacTBOp KOHLEHTPHPOBAJIH B
BaKyyMe ¢ mojydeHreM obbema 70 mMu U 3ateM oxjyaxknaiau. [lomydeHHbI KPUCTAJLTHYECKHN
ocanok cobupamu ¢uiabTpoBaHUEeM, mpombiBaan cMmecbto uszorekcan/CH,Cly (4:1, 50 mn) u
CYLIWJIN MTOCPEACTBOM aCIUPALNH C TIOJYISHHEM YKa3aHHOTO B 3arojioBKe coenuHeHwus (923 wmr,

46%) B BUE HE COBCEM OEJIOro KPHCTANIMYECKOrO TBEPAOro BEIECTBA, KOTOPOE HCIOIb30BAIN
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Ge3 nanbheiimeii ouncrku; '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.

IIpomesxyrounoe coenunenue 11: 3-(2.5-puxaoponupumuani-4-ua)-1H-uunoa

CH;MgBr (3,2 M B 2-merunterparunpodypane, 3,37 mn, 10,79 mmons) mpu 0°C
nobaBnsiim 1o KaruisiM B TedeHue 10 munyT k pactBopy uHnona (1,28 r, 10,79 mmons) B THF (6
mit). PactBop 3atem nepemernuBanu npu 0-2°C B Teuenue 0,5 4. 3areM Mo KaruisiM J100aBIISLIH
2,4,5-rpuxnoprnupumuanH (1 r, 5,40 MMOJIB), YTO TPUBENO K TMOJYYEHHUIO JKEJITOTO PacTBOpA.
JlensHyro OaHIO yIayisi, 3aTeM PacTBOpP MEPEeMEIIMBAIM MPU K.T. B TedeHUe | 4, mojydas
kpacHbIil pactBop. Cmech HarpeBanu no 60°C u 3atem nepememuBanu mpu 60°C B teuenue 1,5
4. CMech 3aTeM OXJIKIAJIH 10 K.T. ¥ 1O KaIUIM JO0aBJISIH YKCYCHYIO KHCIOTY (634 MK, 11,06
mmoib). lobasnsum Boay (9,90 mn) u THF (2 mi), 3ateM cMmech mepememuBaiu B TedeHue 20
muHyT npu 60°C, momydas nByxdasHbeii pactBop. ClOM pasfensii U K OPraHUYECKOMY
pactBopy nobasisuii rentad (11 M), 9TO NMPUBOAUIIO K KPHUCTAJUIM3AIMKA TBEPAOTO BEILIECTBA.
Teepnoe BemecTBo cobmpanu (GUIBTPOBAHHEM, MPOMBIBAIM TeNTaHOM (2 MJI) U CYIIMIH B
BaKyyMHOH I€YH C MOJIydeHHEeM YKa3aHHOro B 3arosioBke coemuHenus (1,015 r, 66%) B Bune
KENTOro TBepROro Bemecrsa;, 'H SIMP: 7.24-7.32 (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.

IIpome:xxyrounoe coenuuenue 12 : N'-[4-(1H-Uunoa-3-uj1)-5-MeTHanupuMuauH-2-

HJi]-4-MmeTokcH-6-(4-MeTHanunepasul-1-ua)oenson-1,3-nmamMuH

Cwmech 4-(1H-unnon-3-ui)-N-[2-merokcu-4-(4-merunnunepasut- 1 -mn)-5-autpodenmn] -
S5-merumupumuann-2-amunaa (IlIlpomeskyrounoe coexunenue 13, 157 mr, 0,33 Mmoib), xenesa
(111 mr, 1,99 mmonb) u NH4Cl (12,41 mr, 0,23 MMOJIb) KUTISITHIIH C OOPATHBIM XOJIOIMIBHUKOM
B dTaHojie (6 mut) u Boae (2 mut) B TeueHue 2 4. CMeCh 3aTeM OXJIaXKAaJld U KOHLIEHTPUPOBAIU B
BaKyyMe ¢ MoyiyueHueM ryctoi cycnensuu. 3atem nodasnsiiu CH,Cl, (100 mu) u CH;0H (10
MJI) © cMech mepememnBaiud B TedeHue 0,25 u, 3arem QuibrpoBamu. Ocanok Ha (GUIbTpe
npombeiBain CH,Cl, (50 mu) m CH30H (5 mi) m oObennHEHHBIE OpPraHUYECKHE PacTBOPHI
cymmn (MgSO4) 1 KOHLIEHTpUpOBaIU B BakyyMe. B pesynbprare ounctku nocpencrsom FCC ¢
smonpoBanueM 1-5% wmeranonbHoro ammuaka B CH,Cl, momyuanu ykasaHHOe B 3aroyioBke
coenunene (113 mr, 77%) B Bune G1eaHO-KenTol cyxoii menku; m/z: ES” MH' 444,53,

IIpomeskyTouHOE coeaHHeHHe 13: 4-(1H-Nunoa-3-na)-N-[2-meToxcu-4-(4-

MeTHWnunepasuH-1-uj)-S-HuTpodenn]-S-MeTHANHPUMIIHH-2-AMHH

Cmecy  2-merokcu-4-(4-merunnunepasut-1-mn)-5-autpoanmnnaa  (IlpomexyTouHoe

coenuHenue 14, 204 mr, 0,77 MMOIIb), MOHOTHAAPATA H-TOJYOJICYJIb(POHOBON KUCIOTHI (291 M,
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2

1,53 wmmomp) wu  3-(2-xnop-5S-merunnmupumuaud-4-un)-1H-uanona  (IlpomexyTouHoe
coenuHenue 17, 192 wmr, 0,77 mmons) Harpesanu npu 120°C B 2-nenrtanone (15 mi) B TeueHne
24 4, monyyasi TEMHO-KOPUYHEBYIO CycneH3uro. CMech 3aTeéM KOHLIEHTPUPOBAJIU B BaKyyMe U
noxy4deHHbli octatok pacteopsuin B cMecu CH,Cl, u CH30H (50 Mot u 5 mu1) u 3TOT pactsop
KOHLIEHTPUPOBAJIX HA AUOKCHUIE KPEMHUs B BakyyMe. B pesynbrare ouncrku nocpeacrsom FCC
¢ amoupoBanueM 1-5% wmeranonbHoro ammuaka B CH,Cl, mony4anu ykasaHHOe B 3arojiOBKe
coemuuenne (157 mr, 43%) B Buze opamxkesoii cmonsl, n/z: ESTMH™ 474,24,

IIpomexkyrounoe coeaunenue 14: 2-Merokcu-4-(4-meTuanunepazun-1-mi)-5-

HUTPOAHUJIHH

mpem-bytui-N-[ 2-meTokcu-4-(4-meTunnunepasus- 1 -mn)-5-autpodenmn|kapdbamar

(IIpome:xyTounoe coenumnenne 15, 1,4 r, 3,82 mmons) pacreopsuiu B CHyCly (20 M) u 3atem
nobasmsmm TFA (5 wmi). Cwmech mnepememmBaid B TE€YEHHE 2 9 MpPH KT. H 3aTeEM
KOHLIEHTpUpOBau B BakyyMme. Ilonmyuennslii octatok pacteopsiin B CH30H, abcopOuposanu Ha
xonoHke SCX, mpombBaniu CH3OH u smroupoBaiu MeTaHONbHBIM aMMUAkoM. Dpakium,
KOTOpbIE COZIEPKAIN TPOAYKT, OOBEOWHSIN U KOHLEHTPUPOBAIU. B pesynbraTe OYHCTKU
nocpenctsoM FCC ¢ amouposannem 1,5% 7 H. meranompHOro ammuaka B CH,Cl, momyuanm
yKazaHHOe B 3arojioBke coenuHeHue (0,6 T, 59%) B BHIOE OpaHKEBOTO Macja, KOTOpPOe
KPUCTAJUIM30BAJIOCHh MPU CTOSHUU, 'H AMP: 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.

IIpomexxyToUuHOE COeHHEeHHE 15: mpem-6yrua-N-[2-meTokcu-4-(4-

MeTHanunepasuH-1-ui)-S-uurpodenuna|kapdamar

2-Metokcu-4-(4-meTunnunepasut- 1 -ui)-5-HuTpoOeH30MHY IO KHUCIIOTY
(ITpome:xyTounoe coenuHenue 16, 1,5 r, 508 MMOIb) CyCHeHOUpPOBAIU B CMECH Mpent-
Oyranoma (20 wmn) wu DIPEA (1,318 wn, 7,62 wmMonb) u  3areM  10OaBIsUIH
madennndocopunazun (1,642 mu, 7,62 mmonb). CMmech 3aTeM KHUISITHIH C OOpaTHBIM
XOJIOAMJIBHUKOM B TeueHHe 2 4. CMech 3aTeM OXJaKAATH U KOHLEHTPUPOBAIH B BaKyyMe.
IMony4dennsrit octatok pactBopsiin B EtOAc, npombisau Hacki. NaHCOs, cymmmu (NaySO4) u
KOHLIEHTpUPOBaJH B BakyyMme. B pesynbrare ounctku nocpeacrsoMm FCC c anmoupoBanuem 2% 7
H. MeraHojpHOTO ammuaka B CH,Cl, monyuanu ykasanHoe B 3aroyioBke coemuueHue (1,45 T,
78%) B BUAE OpPaHIKEBOrO Macjia KOTOPOE KPUCTAJUTU30BAJIOCH MPU CTOSTHUM, 'H SIMP: 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.
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Ilpome:xkyrounoe coeanunenue 16: 2-Meroxcu-4-(4-meTuanunepasui-1-mi)-5-

HUTPOOECH30HHAS KHCJIO0TA

I-Metunnunepaszus (0,962 mi, 8,67 MMOJb) A00ABNIAIN K CYCHEH3UU 2-METOKCU-4,5-
AUHUTPOOEH30MHOM kucioThl (2,0 1, 8,26 mmonb) B Boge (5 mur). Cmecw HarpeBanu npu 50°C B
teduenue 1,5 u, 3arem npu 75°C B Teuenue 3 4. JoOasnsmu gononHureabHo 0,5 skBUBaieHTa 1-
METHJINTUIIEPAa3Ha U CMECh HarpeBaii B TeueHrne Houu. CMech 3aTeM OCTaBJISIIN OXJIaKAAThCS U
BbICTAaNBaThCs. OOPa3OBBIBAIOCH KPUCTAUIMYECKOE TBEPAOE BELIECTBO, KOTOpOe CcoOMpanu
(uIbTpOBaHKEM, MPOMBIBAIM BOJAOH U 3aT€M CYIIWIM HA (PUIbTpPE C MONyYSeHUEM YKa3aHHOTO B
3arojioBke coenunaenus (1,87 r, 77%) B BHIE KENTOTO KPUCTAIUIMYECKOTO TBEPIOTO BEIIECTBA,
'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.

IIpomekyrounoe coennnenue 17: 3-(2-Xaop-5-metnanupumuani-4-uia)-1H-uunoa

CH;MgBr (3,2 M B 2-mermnrerparunpodypane, 3,76 mn, 12,02 mmons) mpu 0°C
nobaBnsiM 1o KarsiM B TedeHue 10 MuHyT K pactBopy uHzpona (1,42 r, 12,02 mmons) B THF
(4,9 mn). Pacteop 3atem nepememnsaimu npu 0-2°C B tedenue 0,5 4. 3areM K pacTBOpY IO
KaIusiM 100aBIIsTN pacTBop 2,4-nuxinop-S-mermnnupumuansa (1 r, 6,01 mmons) B THF (3 mu).
JlensHyro OaHIO 3aTeM yAasuIM, 3aTeM PAaCcTBOP MEPEMELINBANU MPU K.T. B TeUeHue | 4, 3arem
npu 60°C B Teuenue 21 4. Bee eme npu 60°C no kamisM n00aBisiinm yKCycHyr0 kucnoty (708
MKJI, 12,32 mmoub), 3ateM Bony (10 mi). [Tonydennyro AByx(ha3HYIO CYCIIEH3UIO MepeMEeIIHBaIN
npu 60°C B Teuenue 0,5 u. IloaydeHHOe TBepaOe BEINECTBO coOMpanu (GUIBTPOBAHUEM,
NPOMBIBAJIN BOJOW (5 MJT) M CYHIMJIM B BAKYYMHOH Ie4H C MOJy4eHHEM YKa3aHHOTO B 3ar0JIOBKE
coenmuenus (805 Mr, 50%) B Bune Genoro TBepaoro semecrsa, 'H SIMP: 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,

IIpomekyTouHOE coeHHeHHe 18: N-(5-Xaop-4-nupasoao|1.5-alnupuann-3-

HIANHPUMHUAUH-2-11)-4-[(3R)-3-nuMeTHIAMUHOIHPPOIHANH-1-11]-6-MeToKCcHOen30.J1-1,3-

AMAMHH

Cmech 5-xn0p-N-{4-[(3R)-3-1ruMeTUIaMIUHOTTUPPONTUINH- | -1JT]|-2-METOKCH-S-HUTPO-
¢bennn }-4-nupazono| 1,5-a|mupunus-3-unmupumuans-2-amuHa (IlpomexkyTouHoe coequHeHHe
19, 145 wr, 0,28 mMmoub), skenesa (95 wmr, 1,71 mmons) 1 NH4Cl (11,4 mr, 0,21 MMOJTb) KUTISITHIIA
¢ oOpaTHBIM XOJIONUIBHUKOM B 3TaHoine (6 mu) u Bone (2 mu) B TedeHue 1,5 4. Cmech 3arem
OXJIAKJAJM U KOHLUEHTpUpOBaiu B BakyyMe. IlosydeHHBIN OCTATOK pacTupanu B TedeHue 15

muHYT, ucnonb3ys 10% CH3;OH B CH,Cl, (15 mi), u cmeck 3atem ¢unbrpoBanu. OctaTku CHOBa
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pactupamu, ucnons3ys 10% CH;OH B CH,Cl, (15 mn), u cmech punbrpoBanu. OO0beanHEeHHbIE
¢unbTpaTel npomsiBanu paccosnom, cyumian (Na;SO4) v KOHUEHTpUpoBasu B Bakyyme. B
pesynbrate ounctku nocpeacrsoM FCC ¢ smounpoBanuem 2% 7 H. METAHOJBHOIO aMMHaka B
CH,Cl, nony4anu yka3zaHHoe B 3aroyioBke coenunenue (112 mr, 82%) B Buae >KenToi CMOJIbI,
'H SIMP: (CDCl3) 1.83-1.96 (1H, m), 2.08-2.23 (1H, m), 2.30 (6H, s), 2.82-2.92 (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:
ES"MH™ 479,5.

IIpomekyTouHOE coeMHeHHe 19: 5-Xaop-N-[4-[(3R)-3-

AUMETHIAMHHONHPPOJIHANH-1-11a]-2-MeToKRCcH-S-uuTpodenni]-4-nupa3onoll,S-

alnupuanH-3-HIANUPUMHINH-2-AMHUH

Hurunpoxnopun  (3R)-N,N-mumernnmupponuans-3-amuaa (90 wmr, 0,48  mmonb)
nobapnsimm K cycmeHsuu  S-xyjop-N-(4-rop-2-merokcu-5S-autpodennn)-4-nupasonol 1,5-
ampuaus-3-unmupuMuanH-2-amuaa (IlpomeskyTounoe coequnenue 20, 200 mr, 0,48 Mmonb)
u DIPEA (0,250 mn, 1,45 mmons) B DMA (3 mi). Oty cmech HarpeBanu npu 140°C B ycnoBHsx
MHUKpPOBOJHOBOrO m3iyueHust B TtedeHne 0,5 4. Cwmecp 3arem pasdasmsum CH;0H wu
abcopOupoBamn Ha kojoHke SCX, mpombBamu CH;0H u smoupoBamu 1:1 MeTaHOIBHOTO
ammuaka B CH)Cl,. ®pakuuu, comepikaimiuie NMPOAYKT, OOBEAUHSIN U KOHLEHTPHUPOBAIU B
BakyyMme. B pesynprate ounctku nocpenctsom FCC ¢ anmouposanuem 1,5% 7 H. METaHOJIBHOTO
ammuaka B CH,Cl, mony4anu ykasanHoe B 3arojioBke coemuHenue (149 mr, 61%) B BHze
opamskesoii ensr; 'H SAMP: 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.

IIpomexyTouHoe coenunenue 20: S-Xgaop-N-(4-¢dpTop-2-MeToKcH-S-HUTPOdeHNT)-4-

nupa3oao|1.5-al-nupuanH-3-uInupUMUINH-2-aMHH

Cwmechp  3-(2,5-puxnoprupumuans-4-wn)nupazono| 1,5-almupununa  (IlpomexyTouHoe
coenuHenue 21, 1.4 r, 5,28 mmons), 4-pTop-2-merokcu-S-uutpoanmwinHa (IlpomexyTounoe
coenuHenue 23, 1,032 r, 5,55 MMoIb) 1 MOHOTHApATA A-TONYONICYIb(GOHOBOH KucioTh! (1,105 T,
5,81 mmonb) HarpeBanu mpu 125°C B 2-nenranone (40 mu) B Teuenue 18 u. Cmech 3arem
OXJIKAAJIH U TBEPAOE BEIECTBO coOmpanu (GuibTpoBaHHEeM. TBepAoe BELIECTBO MPOMBIBAIN
CH;0H u ausTriioBeIM 3QHUpPOM U 3aTeM CYMIMJIN Ha (QUIBTPE C MOJYYEHHEM YKa3aHHOTO B

3aronoske coenuuenus (1,73 r, 79%) B Buge sxenroro mopomka; 'H SIMP: 3.98 (3H, s), 7.16
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(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).
IIpomekyrounoe coeauHenue 21: 3-(2.5-AuxjgopnupumuauH-4-ua)nupasoofl,s-

alnupuauH
K,CO;5 (20,82 1, 150,65 mmonp) 1 KOH (16,91 r, 301,31 mmounb) mpu K.T. A0OaBIsIIH

onHoW mopuuel k cmecu (F)-4-(2-OytokcuBunmin)-2,5-nuxnopnupumunnta (Ilpomexyrounoe
coenunenue 22, 74,46 r, 301,31 mmonp) u Woauna 1-amunonupuaunus (66,9 r, 301,31 Mmoub)
B DMSO (1,415 n). Cmecp nepememuBanu npu K.T. B TedeHue 1,5 4 u 3atem mpu 90°C B
teyenue 4 4. [Tocre oxnaxkneHus: cMech pa3OaBIsin BONOH (5 J1) U MepeMelIuBaiu B TeUECHUE
0,5 u. [Tony4yeHHOE TBEpAOE BElIECTBO cobupanu GUIBTPOBAHHEM U TIPOMbIBAIU Boaow (5 ). B
pesynbrate ounctku nocpencrsom FCC ¢ smoupoanmem 0-20% EtOAc B CH,Cl, u mocne
pacTupaHusi C AMSTUJIOBBIM 3(PUpPOM TOJNydYaId YKa3aHHOE B 3arojioBke coenuHeHue (16,2 T,
20%) B BHUAE TBEpAOTO BEIIECTBA KPEMOBOT'O IIBETA, '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.

IIpomexkyrounoe coenunenue 22 : 4-[(E)-2-byvrokcuyTenni]-2.5-1uxJJopnupUMHINH

Herasuposannbiii 1,4-muokcan (600 mut) mox N, nodasmnsim k aueraty nauanusi(1l) (4,80
r, 21,37 mmonb). 3atem noOaBisu H-OYTUIBHUHWIOBBIA 3¢up (275 mn, 2,137 mons), 2.4,5-
TpuxsopnupumuauH (200 r, 1,069 mons) u DIPEA (194 mn, 1,122 monb). CMech Harpesanu 1o
80°C B Teuenue 22,5 4 u 3atem oxjaxnanu g0 30°C. 3arem nobdassiiu auerat nauianus (2,40 T,
10,68 mmonb), H-OyTunBuHMIOBBIH 3¢dup (138 mi, 1,068 monb) u DIPEA (97 mi, 561 mmons).
Cwmech 3arem HarpeBanu 10 80°C B TeueHue 4 4 U 3aT€M OCTABISUIM OXJIAXKIAThCSA 10 K.T. B
TeyeHre HOouu. CMech 3aTeM no0aBysu K Bome (2 J1) U 3aTeM H00aBIIsIA HACKINI. paccoi (2 ).
@a3bl pa3nessuid U BOIHBIA PACTBOP SKCTPArHMPOBAIH METHII-mpem-0yTuinoBeiM 3¢upom (2 x 1
7). OObenMHEHHBbIE OpPraHUYeCKHE PAacTBOPbI MPOMBIBAIM BONOH C TOJYYEHHUEM 3MYJIbCUH,
KOTOpYI0O He pasgensuin. Bce Bmecte ¢uibTpoBamn U 1Be (a3pl 3aTeM  pasIessuIm.
Opranudeckuii pactBop cymuan (MgSO,;) U KOHUEHTPUPOBAIHU C TOJYYSHHEM KOPUYHEBOTO
macna (240 r). DToT MaTepHal IeNUIN Ha ABE MapTHH U Kaxayro ounmmanu nocpencrtsom FCC ¢
smonposanueM 0-100% renrana B CH,Cl, ¢ monyueHneM yka3aHHOTO B 3arOJIOBKE COCIHMHEHUS
(130 T, 49%) B Buze *enroro macia, H SIMP: 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.

IIpomeskyvrouHoe coeanriHeHue 23 : 4-D1op-2-MeTOKCH-S-HUTPOAHUJINH

4-Otop-2-merokcuanmuH (2,4 1, 17,00 wMMonb) Ao0aBNAIM  MOPUMSAMH K

2

koHueHTpuposanHoit H>SOy4 (15 mut), koTopyro oxiaxnanu B OaHe jien/Bosa, U re B mporecce
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nobasneHus TeMrepatypy noanepxkusanu Huke 15°C. Cmech nepemMeninBaiy 10 TeX Mop, MokKa
HE PacTBOPSUIOCH BCE TBEPIOE BEIIECTBO, koTopoe obpazoBanock. [lopumsamu nodasmsuin KNO;3
(0,815 mn, 17,00 mmonb) Tak, uToOBI Temmeparypa mnoxaaepxusaigach Humxke 10°C. Cwmech
nepeMeIIBaIi B TeUeHHe HOYHM M 3aTe€M BJIMBAIU B cMech Jiea/Boma. Cmech mopinenaynBaiu
xoHuenrpupoBanibiM NH,OH. IlonyuenHoe TBepnoe BeIECTBO OT(HHIBTPOBBIBAIM U 3aTE€M
pacteopsuiu B CH,Cl,, mpombianu BogoH, cyuriiu (Na;SO4) v KOHLEHTPUPOBAIN HAa TUOKCHIE
kpemHusi. B pesynbrate ounctku nocpencrsom FCC ¢ amouposannem 50-0% renrana 8 CH,Cl,

NOJIy4ajl yKa3aHHOE B 3arojioBke coenumHenue (2,450 1, 77%) B BHAE JKEJNTOrO

KPHCTAJLTIEecKoro Teepaoro semecrsa, 'H SAMP: 3.91 (3H, s), 5.21 (2H, s), 7.03 (1H, d), 7.35
(1H, d); m/z: ES"MH" 187 4.

IIpomekyTouHoOe coequHenue  24: N-(5-Xaop-4-nupasoao|1.5-alnupuann-3-

WA PUMHANH-2-1J1)-4-(3-AUMeTHIAMHHOA3eTHANH-1-11)-6-MeTOKCHOeH30.J1-1,3-1TuaMuH

Cmecp  5-x7nop-N-[4-(3-mumeTnaaMHHOA3ETUANH- | -11)-2-MeTOKCH-S-HuTpodern|-4-
nupaszono| 1,5-a|mupunun-3-unmupumuaud-2-amuHa  (IlpomexkyTounoe coeamnenme 25, 265
mr, 0,54 mmonb), xeneza (179 mr, 3,21 mmons) u NH4Cl (20,05 mr, 0,37 MMOJIb) KHITSITUIH C
0oOpaTHBIM XOJIOMWJIBHUKOM B 3TaHoje (6 mur) u Bone (2 mu) B TeueHne 1 4. HeounimeHHbIH
MPOAYKT OYMINAIH TOCPEICTBOM HOHOOOMEHHOW Xpomartorpaduu, UCmoib3ysi KOJOoHKY SCX.
LleneBoil OpPOAYKT BIOMPOBAIM M3 KOJOHKM, HCMNOJb3ysi 7 M METaHOJNBHBIA aMMHAK, H
COOTBETCTBYIOIIME (PPAKIMKU KOHLEHTPUPOBAJIM B BaKyyMe C IOJIyYEHHEM YKa3aHHOTO B
3arojioBke coenuHeHus (235 wmr, 94%) B BHAE JKENTOrO TBEPAOIrO BEINECTBA, KOTOPOE
HCTIONBb30BANH Ge3 JanbHeimeit ouncrki, 'H SIMP: 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, s), 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: ES" MH" 465,25.

TIpomexkyTounoe coequnenue 25: 5-Xaop-N-[4-(3-numeTrnaamuaoaseruany-1-m)-2-

METOKCH-S-HUTpo(heHna|-4-nupa3o0[1,S-¢|nupuann-3-uanupuMHIANH-2-aMHH

DIPEA (0,341 mn, 1,96 mmonp) noGammsimin kK cMecu S-xyop-N-(4-¢prop-2-meTokcu-5-
Hutpodenmn)-4-(mupazono[ 1,5-a | nupuana-3-un) IupUMUIHH-2-aMHHA (ITpomeskyTOoUHOE
coenuHenue 20, 254 wmr, 0,61 mmonp) m murugpoxiopuna N,N-auMeTHIa3eTHINH-3-aMUHA
(ITpome:xyTouHoe coequHeHue 26, 106 mr, 0,61 mmons) B DMA (4 Mi1) 1 cMech HarpeBaju 10
100°C B Teuenue 0,5 4. 3aTeM n0OABIISIIM JOMOJHUTEILHOE KOMHMUECTBO NV, N-TuMeTUIa3eTHINH-
3-amuna (35 mr, 0,19 mmonp) u cmech HarpeBau rpu 100°C B TeueHHe NOMONHUTENBHBIX 2 9 U
3aTeM OCTaBJISUIM IPU K.T. B TedueHHe HOuM. CMech OYMINAIN HEMOCPEACTBEHHO MOCPENCTBOM

MOHOOOMEHHOM Xpomarorpaduu, ucrnonb3ys kojaoHky SCX. LleneBol mMpOAYKT 3JIFOMPOBATH U3
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KOJIOHKH, UCTIONb3ysl 7 M MeTaHONbHBIN aMMHUaK, 1 KOHLEHTPUPOBAJIN B BAKyyMe Ha JUOKCHUE
kpemHusl. B pesynprate ounctku nocpeacrsoM FCC ¢ anmouposanunem 0-4% 7 H. METaHOJIBHOTO
ammuaka B CH,Cl, monyuanu ykasanHoe B 3aroyioBke coeaunenue (310 mr, 102%) B BuIe
OPaHKEBOTO TBEPAOIO BEIIECTBA, KOTOPOE MCIONb30BaIN Oe3 NajbHeIeld OYNCTKHY, '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: ES" MH" 495,56.

TIpomexkyTouHoe coeauHenue 26: coab ruapoxJjopua N, N-auMeTnaaseTuanH-3-

AMHH

HCIl B nmyTrnosom s¢gupe (200 mu) MeneHHO 100aBIsUTA K pacTBOpY mpem-OyTui-3-
IMMETHII-aMIHOa3eTHINH- | -kapOokcunata (IlpomexkyTouHoe coenunenue 27, 62 r, 0,31 monb)
B amyTiioBoM sdupe (100 M) u cmech nepememuBany B Teuenue 40 MuHyT npu K.T. Cmech
3aTeM KOHLIEHTPHUPOBAIN B BAKyyMe U MOJIyUYE€HHOE TBEPAOE BEIECTBO MPOMBIBAIN AHSTUIOBBIM
3¢upoM ¢ TMOJy4YeHHeM yka3zaHHOH B 3arosioBke conu (50 r, 119%) B Bume Oeynoro TBepAOro
BEIIEeCTBA, KOTOPOE UCTOIb30BAIU Oe3 MajJbHEeHIIeH OYHCTKH, 'H SIMP: 2.66 (6H, s), 4.00-4.05
(2H, m), 4.24-4.28 (m, 1H), 4.34-4.38 (m, 2H).

IIpomekyTouHoe coearHeHue 27:  mpem-byTnjia-3-nuMeTHJIaMHHOA3ETHAHH-1-

KapOoKcHIaT

K pactBopy N,N-npumerunazerunus-3-amusa (Ilpome:kyrounoe coexmnenue 28, 100 r,
1,0 monb) u tpusTHIaMuna (487 mi, 3,5 mons) B CH,Cl, (500 M) npu 0°C nobasmsimu mpem-
OyTun-(2-metunnponan-2-un)okcukapoonmnkapbonar (326 r, 1,5 wmonb). Cmech 3atem
nepeMelBad Mpu K.T. B TedyeHue 5 4. Cmech 3areM mnpombiBaiu Bomoi (4 x 500 mun) u
opranuueckuii pacteop cymmwin (Na,SO4) ¥ KOHLUEHTpUpOBaNIM B Bakyyme. B pesynbrare
ounctku nocpencreoM FCC mosy4anu ykasaHHOe B 3arojioBke coequHenue (62 r, 31%).

IIpomesxkyrounoe coennnenue 28: N.N-/IluMeTniazeTHAHH-3-aMHUH

1-Xnopatunkapbonoxiaopunat (118 r, 0,83 monb) nodapnsin k pacTBopy 1-O0eH3rHapHII-
N,N-numetrunazerunann-3-amuna (IlpomexkyTounoe coeamnenue 29, 200 r, 0,75 monb) B
muxiopaTane (1 ) 1 cMech KUIATHIIN ¢ 00paTHBIM XoJoamibHUKoM nipu 100°C B Teuenue 2 U.
Cwmech 3aTeM KOHLIEHTPUPOBAJIM B BaKyyMe U MOJy4YeHHbIH octatok pacteopsuin B CH;0H (1 i)
U 3Ty CMECh KUIATWIN ¢ oOpaTHbIM XonoauiabHUKOM 1pu 90°C B teuenne 2 4. Cmech 3aTem
KOHLIEHTPUPOBAJIU € MOJYYEHHUEM YKA3aHHOIO B 3ar0JIOBKE COCIUHEHMs], KOTOPOE UCIIONIb30BAIN
Ha CIIeAyIoLIel cranuu 0e3 najnbHeHIe OYCTKY.

IIpomexxyrounoe coennnenue 29: 1-bensruapna-N,N-auMeTnaa3eTHANH-3-aMUH
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Bonnbiit pumerunamus (1 5, 33%) nobasismu k pacteopy (1-OeHsruppunaszerunns-3-
win)MmerancyibpoHara (Ilpomexyrounoe coequnenue 30, 260 r, 0,82 monp) B CH3CN (1 m) u
CMeCh KUITATHIIN C oOpaTHbIM xonomwibHuKOM mpu 100°C B Teuenne Houu. Cmech 3arem
OXJIAKIAJIU U PaCTBOPUTEND yAAJSIN B BakyyMme. CMech pacnpenensiiu Mexay Bogoit (300 mur)
u CH,Cl, (300 mn) u cnou pasnensiin. Bogayro dasy skcrparuposanun CH,Cl, (3 x 500 mu).
OObenuneHHble Oprannveckue pactBopbl cyurmn (Na,SO4) 1 KOHLIEHTPUpPOBaIU B Bakyyme. B
pesynbrare ouncTku nocpenctsoM FCC nonyyanu ykazaHHOE B 3arojioBke coequHenue (200 r,
92%) B BUE KOPUYHEBOTO TBEPJIOTO BELIECTBA.

IIpomexyTouHoe coenuHenne 30: (1-bBensruapuiazeTuanH-3-1) MeTAHCYJIb(OHAT

PactBop merancynppormnxiopuna (115 r, 1,01 mons) B CHyCly (500 mu) mpu 0°C
nobaBnmsiM MO KarusiM K pactBopy  1-Oemsruppunaszeruans-3-ona  (IlpomexyTouHoe
coenuHenue 31, 200 r, 0,84 monp) u TpusTHamuna (119 r, 1,17 mmons) B CH,Cl, (2 1) 1 cmech
nepememuBanu npu 0°C B Teuenne 1 4. Peakuwmio racunmm nobasnenunem BogHoro NaHCO;.
@a3wl pazgensii u BoAHbINA pactBop skcTparupoBamu CH,Cly (3 x 500 mur). OOvennHeHHBIE
opranuueckue pactBopbl cymind (Na;SO4) M KOHIEHTPUPOBAJIM B BaKyyMe C MOJYYEHHUEM
YKa3aHHOTO B 3arojioBke coenuHenus (260 r, 98%) B Bune 6e10ro TBepAOro BEIIeCTBa.

IIpomeskyrouHoe coearHenue 31: 1-bensruapuiaazeTunant-3-0J1

DIPEA (129 r, 1 momp) mpu 0°C pmobaBnsinu k pactBopy 1-(GeH3ruapuiaMuHoO)-3-
xjopnpomnan-2-oia (Ilpomexyrounoe coenunenune 32, 276 r, 1 monb) B 3TaHone (2 i), 3areMm
CMeCh KUISITWIN ¢ oOpaTHbIM XonommibHuKOM npu 90°C B Teuenne Houn. Cmech 3aTeM
KOHLICHTPUPOBAJIU B BaKyyMe C TOJYYeHHUEM YKA3aHHOTO B 3aroyiopke coenunenus (179 r, 75%)
KOTOpPO€ MOTJIO ObITh MEPEKPHUCTAIIIM30BAHO U3 ALETOHA M METPOJICHHOTO ddupa.

TIpomesxkyrounoe coennuenue 32: 1-(bensruapuaaMuHo)-3-XJ10pIpPoOnaH-2-0J1

2-(Xnopmerum)okcupan (92 r, 1 monp) npu 0°C mobGaBisuii Mo KamisiM K pacTBOPY
mdennn-meranamuHa (183 r, 1 mons) B CH30H (1 1), 3aTem cMech mepeMelnBaii MpH K.T. B
TedeHne HOouu. CMech 3aTeM KOHLIEHTPUPOBAIM B BAaKyyMe C IOJIYYEHHEM YKAa3aHHOTO B
3aroyioBke coenuHenust (201 r, 73%), KOTOpOe HWCHONB30BAIM Ha Clenyromed craanu Oe3
JanbHENIIEeH OYUCTKH.

IIpomekyrouHoe coeauHeHue  33: N’ -(5-Xnop-4-nupasoo|1.5-alnupuann-3-

I/IJIHI/IDI/IMI/IHI/IH-Z-HJ])-NI-( 2-[1nMeTn.naMnﬂoaTn.}I)-S-MeTOKcn-NI-MeTn.]Iﬁeﬂso.n-1,2,4-

TpuamMmuH

PactBop NH4Cl (45 wr, 0,85 mmonb) B Bozme (10 mu) mobapnsinmu omHOM mopumei K

nepememuBaeMoii cmecu N-(5-xnop-4-nupazono| 1,5-a|mupunun-3-unnupumunus-2-ui)-N'-(2-
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OUMETIJIAMUHOI T )-2-METOKCH-N -MeTHII-5-HUTpoOeH30i1- 1 ,4-nuammuHa (ITpomesxkyTOUHOE
coenuHenue 34, 600 mr, 1,21 mmonp) u >xeneza (405 mr, 7,24 mmonp) B sTaHone (30 mi).
ITonyuennyro cmech nepemernuBanu npu 105°C B Teuenue 3 4. CMech 3aTeM KOHLIEHTPUPOBAIU
B BaKyyMe M MOJy4YeHHbIH ocTaTok cMmemmBanmu ¢ DMF (10 mu1) M ouMImany mocpeacTBOM
HOHOOOMeHHOU xpoMartorpaduu, ucrnonbsysi kojgoHKy SCX. LleneBoil mpOAYKT 3JIIOMPOBATN U3
KOJNOHKH, ucnoje3ys 0,35 M wmeraHombHbili ammuak B CH,Cl,, u uuctele ¢pakuuun
KOHLIEHTPUPOBAJIN B BaKyyMe C MOJYy4YEHHEM YKa3aHHOrO B 3arojioBke coenuHeHus (530 wmr,
94%) B BHUIE KOPUYHEBOW CMOJTHI, 'H IMP: 2.16 (6H, d), 2.38 (2H, t), 2.66 (3H, d), 2.92 (2H, 1),
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.

IIpomekyTouHoOe coenuHenue  34: N-(5-Xaop-4-nupasoao|1.5-alnupuann-3-

HINUPUMUANH-2-1J1)-N"-(2-1uMeTHIAMHHOITHI )-2-MeTOKCH-N -MeTHI-5-uuTpodensou-1.4-

AUaMHUH

N,N N'-Tpumermmtunenauamus (0,188 mu, 1,45 mmoib) 1o0aBisuid K cMecH S-xJjiop-N-
(4-drop-2-merokcu-S-autpodernn)-4-nupazonol 1,5-a|nupuans-3-uImupuMHINH-2-aMUHA
(ITpome:xyTounoe coexunenue 20, 500 mr, 1,21 mmons) u DIPEA (0,250 min, 1,45 mMmons) B
DMA (5 mu) u cmech HarpeBanu ipu 140°C B yCIOBUSIX MUKPOBOJIHOBOTO H3JIyUEHHsI B TEUEHUE
0,5 u. Cmecp 3arem pazbasmsmn CH30H u abcopbupoBanu na kojonke SCX. Komonky
npombiBain  CH3OH wu smoupoBamu cmecbto 1:1 meranompHoro ammmaka B CH,Cl.
CootBercTByromupe (pakiuyd KOHLEHTPUPOBAIM B BAaKyyMe C TOJyYEHHEM YKa3aHHOTO B
3arojioBke coemuHeHus (624 wmr, 104%) B BHIE OpaHKEBOrO TBEPAOrO BEINECTBA, KOTOPOE
MCTIONB30BaNK Oe3 nanpHeiimeil ouncrky; 'H AMP: 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.

IIpomekyTOoUHOE coeMHeHHEe 33: 4-|(3aR.6aR)-5-MeTnn-2,3.32,4.6,6a-

regcaruaponuppo.aol3.2-clouppo.-1-ual-N-(5-xg0p-4-nupaszoaol1.5-alnupuann-3-

HINMPHUMHIHH-2-11)-6-MeTOKCH0eH30J1-1,3-1THaMuH

Cmech N-[4-[(3aR,6aR)-5-meTun-2,3,3a,4,6,6a-rekcaruaponuppoiio[3,2-c|mupposn-1-ui]-
2-MeTOKCH-5-HUTpodeHmN|-5-x10p-4-mupa3zono| 1,5-a|nupunus-3 -uinmupuMuinH-2-aMUHA
(ITpome:xkyTounoe coenmnenue 36, 155 mr, 0,30 mmonsb), xkene3a (100 mr, 1,79 mmonb) u
NH4Cl (11,2 mr, 0,21 mmone) B sTaHone (12 mu) u Bome (4 MuI) KHUISTHIM C OOpaTHBIM
XOJIOAMJIBHUKOM B TedeHue 2 4. CMech 3aTeM OXJIaKAanu 1 (QUIbTPOBAIM Yepe3 NEKaJIHUT (TUIl

IMaTOMOBOW 3eMiIM) U (PHIBTPAT KOHLEHTPUPOBAIM B BAaKyyMe C IOJyYE€HHEM KOPHUYHEBOH
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cMmouibl. B pesynprate ounctku nocpenctsoM FCC ¢ amoupoBanuem 0-5% 7 H. METaHOJBHOTO
ammuaka B CH,Cl, monyuanu ykasanHoe B 3arojioBke coeaunenue (105 mr, 72%) B BUne CMOIIBL,
'H SIMP: (CDCls) 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.

Ilpome:xkyTouHoe  coenuHenne 36 :  N-{4-[(3aR.6aR)-5-Metun-2.3.3a2.4,6,6a-

reKcaruaponuppoJio|3.2-c]-nuppoJi-1-mij-2-meTokcu-S-unTpodeHm1}-5-x10p-4-nupa3o.io-

[1.5-aluupuauH-3-mI-NHPUMHANH-2-AMHH

(3aR,6aR)-5-Merun-2,3,3a,4,6,6a-rekcarunpo- 1 H-nuppono|[ 3,2-cnmuppon
(ITpome:xyTouHoe coequrenue 37, 91 mr, 0,72 Mmonb) nobasis K cmecu S-xyop-N-(4-¢rop-
2-meToKkcu-5-auTpodenmn)-4-nmupaszono| 1,5-a|mupuans-3 -uInmupuMHUINH-2-aMIHA
(ITpome:xyTounoe coexunenue 20, 250 mr, 0,60 mmons) u DIPEA (0,334 mi, 1,93 mMMmonp) B
2,2 2-tpudropstanone (3 mi) u cmech HarpeBanu npu 140°C B yCIOBHSIX MHUKPOBOJIHOBOTO
u3nyueHus B TeueHue 0,5 4. Cmech 3ateM abcopOnpoBany Ha AUOKCHIE KpeMHUA. B pesyibrare
ounctku mocpencrsom FCC ¢ amompoBanuem 2% 7 H. meranonbHOro ammuaka B CH,Cl,
NOJIydald MaTepuall, KOTOpbIM KOHLIEHTpHpoBalu B BakyyMe u pactsopsiiu B CH3;OH.
ITonyuennslit pactBop abcopbuposanu Ha kosoHke SCX u xononky npomsianu CH30H, 3atem
SIOMPOBANN 7 H. METAHOJIBHBIM aMMUakoM. CooTBeTCTBYIOIINE (PPAKIMU KOHLIEHTPUPOBAIU B
BaKyyMeé C IIOJy4eHMEeM YKa3aHHOro B 3arosioBke coenuHeHus (155 wmr, 49%) B Bune
OPAHKEBOr0/KPACHOrO CMOJIHCTOro TBepaoro Bemectsa; 'H SIMP: (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: ESTMH" 521,45.

IIpomexkyrounoe coennenue 37 : (3aR.6aR)-5-metnn-2,3.3a.,4.6.6a-rexcarnapo-1H-

nuppo.Jio|3.4-b]-nuppoJa

Mannaguit Ha yraepone (10 r) mox N, nobasnsuim k pactBopy (3aR,6aR)-5-merun-1-
[(1R)-1-penmmTn]-2,3,3a,4,6,6a-rekcarugponuppoino| 3,2-c|muppona (ITpome:kyTOUHOE
coenuHenue 38, 20 r, 0,087 mounp) B 3Tanosne (500 mi). [TonyueHHYIO cMeCh THAPHPOBAIN MIPU
70°C/4S ¢yur-cunma Ha kB. AroiM B Tedenune 24 4. Cmech 3arem (uuibTpoBaiu U (QribTpar

KOHLIEHTPUPOBAJIN B BaKyyMe € NOJYYEHUEM YKa3aHHOTO B 3arosioBke coenuHenus (10.9 r, 99%)
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B BHe TBepaoro Bemectsa; 'H AMP: 1.59-1.66 (1H, m), 1.86-1.95 (1H, m), 2.18 (s, 3H), 2.28-
234 (2H, m), 2.46-2.47 (1H, m), 2.73 (2H, d), 3.00 (2H, m), 3.90 (2H, m).

IIpome:xxyTouHoe coeaunenue 38: (3aR.6aR)-S-Merua-1-[(1R)-1-pennadTuia]-

2.3.32.4.6,6a-rekcaruaponuppoJio|3.2-clnuppoa

37%-ub1it BomHbIH popmanbaerun (1,6 1) npu k.T. nobaBisn k pactBopy (3aR,6ak)-1-
[(1R)-1-penmmTin]-3,3a,4,5,6,6a-rekcarunpo-2H-nuppono[ 3,2-clnuppona  (IIpomexyTounoe
coenuHenue 39, 108 r, 0,5 mons) B HCOOH (800 mu), 3arem cmech mepemernBainu npu 70-
80°C B Teuenue 2 4. Cmech 3aTeM oxnaxkganu 1o 0°C u nogmenaunsanu TeepasiM NaOH mo pH
npubmmsutensHo 13. Oty cmech 3arem skcrparupoBanu CH,Cl, (2 x 2 n). OObennHeHHBIE
OpPTaHUYECKHE PACTBOPHI KOHLIEHTPHUPOBAIU B BaKyyMme. B pesysibraTe OUMCTKH MOCPEACTBOM
FCC c smoupoBanmnem rpaauentoMm ot 2:1 mo 1:10 rexcans/EtOAc momyyanu yka3aHHOE B
sarosioBke coennnenne (80 r, 70%) B Bume kpacHoro macia, H SIMP: (CDCls) 1.36 (3H, d),
1.65 (1H, m), 1.85 (1H, m), 2.22 (3H, m), 2.32 (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 (S5H, m).

Ilpome:xkyTouHoe coennnenue 39: (3aR.6aR)-1-[(1R)-1-pennnadTmal-3.3a.4.5.6.6a-

rexcaruapo-2H-nuppoJol3.2-cluuppo.a

PactBop sTun-(3ak,6ak)-1-[(1R)-1-penmnstun]-2,3,3a,4,6,6a-rekcarugponuppoio|3,2-
c]-nmuppon-5-kapbokcunara (IIpomexxyrouHoe coenmnenue 40, 300 r, 1,04 wmonp) B
xoHuentpuposanHoit HCI (4 1, 37%) xunatunu ¢ oOpaTHBIM XOJOAWIBHUKOM B T€YEHUE HOUU.
Cwmechb 3arem oxnaxpamu 1o 0°C u sxcrparmposamu CH,Cl, (1 n x 2). BoaHsblii pactBop
noBonwiu 1o BenuuumHbl pH, paBHoit 12-13, wucnons3yss NaOH (TBepmoe BeliecTso).
OObenuHeHHbIE OpPraHMYECKHE pacTBOPBI NpOMbIBAIKM paccojioM, cymmin (NaxSOs) u
KOHLICHTPUPOBAJIA B BaKyyMe C TOJYYEHHUEM YKA3aHHOTO B 3aroyiopke coenunenus (150 r, 67%)
B BHUJE TEMHOIO Maclia, KOTOPOE WKCIIONb30BAM Ha Cleayrolneld craguu 0e3 naibHeWIe
OUYHUCTKU.

IIpomeskyTOUYHOE cOoeIUHEeHHe 40: Irua-(3aR.6aR)-1-[(1R)-1-pennayTmial-

2.3.3a2.4.6,6a-rekcaruapo-nupponiol3.2-clnuppoa-S-kapookcuaar

Cwmechb s>tuin-N-(2-okcoatun)-N-npon-2-enunkapbamata (IIpomexkyTouHoe coeanHeHHe
41, 466 1, 2,7 monb) u 2-{[(1R)-1-pernnsTrinlamuno } ykcycHol kuciotsl (IlpomexyTounoe
coenuHeHue 43A, 490 r, 2,7 monb) B Tonyouse (4 J1) KHIATWIN C OOPaTHBIM XOJIONWIBHUKOM B
TedeHue Houu. [loaydeHHyo cMech GUIbTpoBaIN U (GUIBTPAT KOHLEHTPUPOBAIU B Bakyyme. B
pesyabrate ouuctku mnocpeactsom FCC ¢ smoupoBanuem cmechto 10:1 OensmH-EtOAc

1
NOJTy4aJii yKa3zaHHoe B 3arosioBke coequHenue (300 r, 38%) B Buge kpacHoro macna;, H AMP:
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(CDCl5) 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
(5H, m), 4.10-4.20 (2H, m), 7.25-7.38 (SH, m).

IIpomesxyrounoe coenunenue 41: Irua-N-(2-oxcorTHa)-N-npon-2-eHHJjaKapoamar

PactBop  aTun-N-(2,2-numerokcusTin)-N-npon-2-enmnkapbamara  (IIpomexkyTouHoe
coequnenue 42, 1218 r, 2,79 mons) B HCOOH (4,2 1) xunaTumm ¢ oOpaTHbIM XOJOAMIBHUKOM B
teueHue 0,5 4. 3aTem aisi TOro, 4ToObl MOTACHTh PEAKIHIO, MOOABNISIM HU3MENbUYEHHbIH JIEN,
cmech skcrparuposain CH>Cly (2 1 x 3). O0benrHeHHbIE OpraHMYeCKHe pacTBOPBI MPOMBIBAIH
Hacei. NaHCO; (3 1), cymmmm (NapSO;) M KOHLEHTPUPOBAIM B BAaKyyMe C IOJy4YE€HHEM
YKa3aHHOTO B 3aroJIoBke coenuuenus (480 r, 50%) B Bume xenroro macaa;, '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).

IIpomekyTouHOE coeHHeHHe 42: I1ua-N-(2.2-numMeToKcHdITHI )-N-npon-2-

eHuJIKapdoamar

Mamenvuennsiii KOH (1417 1, 25,3 Momb) m00aBIsUIA MOPHUSIMA K PacTBOPY ITHI-N-
(2,2-numerokcuaTun)kapbamara (Ilpome:kyrouHoe coegunenme 43, 1123 1, 6,3 monb) B
tonyode (5 m). 3ateM npu K.T. godasisuy Xynopun oersuarpudTii-ammonus (14,0 r, 0,06 moub)
u amiopomun (532 r, 4,4 monb). CMmech 3aTeM MEpeMeLINBaIN MPU K.T. B TEYCHHE HOYH.
Cmech 3aTteM (UIBTPOBAIM U PEAKLHUOHHYID CMECh IPOMBIBAJIM PAccojioM (2 J), CyLIWIH
(Na,SO4) 1 KOHLIEHTPHPOBAJIHM B BaKyyMe C MOJY4YEHUEM YKAa3aHHOT'O B 3aroJIOBKE COCAMHEHUS
(1218 1, 89%) B Buze skenroro macia, 'H SIMP: (CDCl3) 1.23 (3H, s), 3.28 (2H, s), 3.36 (6H, s),
3.92 (2H, d), 4.12 (2H, s), 4.47 (1H, d), 5.08 (2H, d), 5.73 (1H, s).

IIpomexkyTouHoe coenuHenne 43: ITua-N-(2,2-TUMeTOKCHITHII)KapdamaTt

PactBop NaOH (5784 r, 14,46 monp) B H,O (2 n) nmoGammsmu k pactBopy 2,2-

numetokcudTaHamuHa (800 r, 7,6 Mob) B Tosyosie (2 J1) U MONYYEHHYK CMeCh OXJIAXKIaIu JI0
0°C, ucnione3yst neasiayro Oanro. Jlobasnsm nmo karmsm stuixiopgopmuar (825 r, 7,6 mMoinb),
noxanep:kuBasi remreparypy okoso 10°C. Cmech 3aTeM nepeMeimnBaiy npy K.T. B TEYEHNUE HOYH.
da3bl 3aTeM pa3fesuid U BOAHBIA pacTBOp Hackimanu TBepabiM NaCl. Dror pactBop 3arem
skcTparupoBaiiu TojiyosoM (1,25 1 x 3). OObenuHeHHBIE OpPraHUYECKUE PACTBOPBI CYIIHIIU
(Na,S0O4) 1 KOHIIEHTPHPOBAJIH B BaKyyMe C MOJYYEHHUEM YKa3aHHOTO B 3arOJIOBKE COEIMHEHHS
(1,123 kr, 83%) B Buge Gecusernoro macma; 'H SIMP: (CDCls) 1.17 (3H, t), 3.14 (2H, s), 3.32
(6H, s), 4.02-4.07 (2H, m), 4.30 (1H, t).

Ilpomexkyrounoe coenuHenune 43A:  2-{[(1R)-1-®ennmTHalamMuHOlVKCYCHAS

KHCJI0TAa



106

Metun-2-{[(1R)-1-pennnsTun]amuno janerat (Ilpomexyrounoe coenunenue 44, 587,0
r, 3,0 Monp) KUmATWIM ¢ OOpaTHBIM XojommnbHukKoM B BomHoM KOH (3,36 r, 0,06 monb
pacTBopsuid B 2,5 5 BOxmbl) B TedeHHe Houu. Paspl 3aTeM paszfensian U BOAHBIA pPacTBOP
npombiBaid EtOAc (3 x 1 m). OObenuHeHHbIE OpraHUYeCKHe PacTBOPHI KOHLEHTPUPOBATIH B
BAKyyMe C TIOJIyYeHHEM YKa3aHHOro B 3aroyioBke coeamHeHus (490 r, 90%) B Bume Genoro
TBepmoro Bemectsa;, 'H SIMP: 1.48 (3H, d), 2.89 (1H, d), 3.00 (1H, d), 4.20 (1H, m), 7.37-7.43
(5H, m).

IIpomexyTouHoe coenuHenne 44: Merua-2-{[(1R)-1-pennmTualamutotanerart

Mertun-2-6pomanerar (621 r, 4,1 monp) npu K.T. 106aBsUHM 1O KarsiM kK cmecu (1R)-1-
¢denmmrTanamuna (410 1, 3,4 Monb) u TpusTUIamuHa (377 1, 3,7 monb) B EtOAc (4,5 ). Cmech
3areM nepeMeruBanu npu 50-60°C B TedeHue HOuH, 3aTeM OxJjaxaanu a0 K.T. CMech 3aTeM
npombiBasid Bopoi (800 mur) u paccosmom (100 mun), cymmmu (Na;SO,) M KOHIEHTPUPOBAIH B
BaKyyMe C TOJIYY€HHEM YKa3aHHOTO B 3arojioBke coexamHeHus (587 r, 90%) B BHOE KeNTOrO
macia; 'H SIMP: (CDCls) 01.29 (3H, d), 3.13-3.24 (2H, m), 3.60 (3H, s), 3.68-3.71 (1H, m),
7.13-7.26 (SH, m).[J

IIpomeskyTouHoe coeauHenue  45: '-(5-Xnop-4-nupaszono|1.5-alnupuauu-3-

HIOMPHMHAAHH-2-11)-4-MeTOKCH-6-(5-MeTH1-2,5-nuazacnupo|3.4Jokran-2-na)oenso.n-1,3-

AUAMUH
Cmech 5-xnop-N-[2-meTokcu-4-(5-metmn-2,5-nuazacnupo| 3.4]okraH-2-mi)-5-
HuTpod enmn|-4-nupazono[ 1,5-a|nupuaus-3 -uinupuMuAHH-2-aMHHA (ITpomeskyToUHOE

coenuHenue 46, 95 wmr, 0,18 mmonb), xeneza (61 mr, 1,09 mmons) u NH4Cl (7,32 wmr, 0,14
MMOJIb) KUIIATHIN ¢ OOpaTHBIM XOJIOAWIBHUKOM B 3Tanosie (10,5 mi) u Boge (3,5 mit) B TeueHue
2 u. CMech OxNaxaand u (uIbTpoBamu depes muatomosyro semmo (Celite™). @unsrpar
KOHLIGHTPUpPOBAIM B Bakyyme u octratok pactBopsuii B CH,Cly. DTOoT pacTtBop mpombiBasiu
pacconoMm, cymmwin (Na;SO,;) ¥ KOHUEHTpUpOBaiuM B Bakyyme. B pesynbrare OYHCTKH
nocpencteoM FCC ¢ amroupoBanuem 2-6% 7 H. meranonbHOro ammuaka B CH,Cl, monyuanm
yKa3aHHOE B 3arolioske coenuHenue (30 mr, 34%) B Buje KOPUUHEBOH cMobr, m/z: EST MH'
491,5.

IIpomeskyTouHoOe coelHHeHue 46: 5-Xjaop-N-]2-meToxcu-4-(5-merni-2,5-

auaszacnupo[3.4]JokTan-2-ui)-S-uuTpodenunn]-4-nupaszono[l.S-alnupuaun-3-

I/IJIHI/IDI/IMI/IHPIH-Z-ZIMI/IH

Cwmecwy commu purugpoxiopun S-merun-2,5-auaszacnupol3.4]okrana (IlpomexyTouHoe

coenunenue 47, 400 mr) B cmecu CH30H/Boma abcopOuposanu Ha kojionke SCX. Kononky
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npomeiBain CH3;0H wu snroupoBanu MeTaHOJBHBIM aMMuakoM. @Ppakuuu, copepkaiiue
NPOAYKT, OOBEANHAIN U KOHLIEHTPHUPOBAIM (BHUMAaHUE: NMPOAYKT sABIsAeTCs eTy4dnm). Cmech 5S-
xyop-N-(4-¢prop-2-merokcu-S-autpodenun)-4-nupazono| 1,5-a|mupunun-3 -unmupuMuuH-2-
amuHa (IIpomexyrounoe coexmnenue 20, 250 wmr, 0,60 wmmomb), S-merun-2,5-
nuaszacnupo[3.4]okrana (91 mr, 0,72 mmonb) u DIPEA (0,365 mn, 2,11 mmons) 8 DMA (3 mu)
HarpeBaJid B yCJOBHSIX MUKPOBOJHOBOTO m3iay4deHus npu 140°C B teuenne 0,5 4. Cmech 3arem
pazbassin CH3OH u abcopOuposanu Ha kojonke SCX. Kosonky npomsiBamu CH30H u
smonpoBaiu cmecbio 1:1 meranompHOro ammuaka u CH,Cly. @pakuuu, conepskaimue npoaykT,
OOBEIUHSIN U KOHIIEHTPUPOBAJIM C MOJYYEHUEM TBEPAOrO BEIIECTBA. JTO TBEPAOE BEIIECTBO
cycnennupoBasu B CH30H, ¢unbsTpoBanmm, mpoMbIBaIM AMSTHIOBBIM 3(QHUPOM U CYLIMIIH C
TIOJTyYEeHUEM YKa3aHHOTO B 3aroJioBke coenuHenwus (267 mr, 85%) B BuIe KPacHOTO TBEPAOTO
semectsa;, '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: ES" MH" 521,46.

IIpomeskyvrouHoe coeamHenue 47: 5-Merua-2.5-nuazacnupol3.4Jokrad, coJib

AUTHAPOXJIOPHA

4 M pacrsop HCl B EtOAc (120 ™) mnony4daid TOCPEACTBOM J100aBJICHUS
auermwmxyopuaa (34 m) k pacreopy stanona (28 mu) u EtOAc (58 mu). Drot pacTBop 3arem
noGaBmsm K cMecu  2-OeH3mi-5-metui-2,5-auaszacnupol3.4]okrana  (IlpomeskyTouHoe
coequnenue 48, 48 r, 221,89 mmonp) u Pd(OH), (34 r, 20% Ha yrnepoxne) B 1,5 1 CH;0H.
Cwmech 3arem nepemermmBanu npu 30°C mon nmaBnenmem H; 55 ¢yHT-cuna Ha KB. IIOWM B
teueHue 24 4. Cmech 3areM (QUIBTPOBAIM W (PUIBTPAT KOHLEHTPUPOBAIU B BaKyyMe C
TOJIyHeHHEeM YKa3aHHOI B 3arojoBke comu (42,7 r, 96%) B Buze xenroro mMacia; '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).

IIpomexxyvrouHoe coennnenue 48: 2-ben3znia-5-merna-2.5-puazacnupol3.4]Joxkran

IMapadopmanbaerun (70,91 r, 787 mmonp) u TpwyTmimamua (1195 r, 1,18 wmomb)
no0aBJsUIA K CMecH auruapoxjopuna 2-0ensmn-2,5-nquasacnupo[3.4]Jokrana (IlpomexkyTounoe
coenuHeHue 49, 65 r, 236,2 mmonb) B 1,2-guxnopstade (700 M) U cMeCh MEPEMELINBAIN B
teuerre | u mpu 10°C. 3arem nobasnsuin Tpuanerokcudoporuapun Hatpus (110,8 r, 1,18 mounb)
u cMmech nepememuBaiy B TeueHue 12 4 mpu 15°C. Cmeck 3aremM (QUIBTPOBAIM M OCAJOK HA
¢unbTpe mpombamu CH,Cl, (3 x 500 wmu). OObenuHEHHBIE OPTaHUYECKHE PAaCTBOPHI
npombiBaid  paccosoM (500 mu), cymmnm (MgSOs) M KOHLEHTPHUPOBAJIM B BakyyMe C

MOJIyYeHHEM YKa3aHHOTO B 3aroyioBke coemuHenus (51,1 r, 94%) B Buae XenToro macia, 'H
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AMP: (300 MI'u, CDCl3) 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).
IIpomMekyTOUHOE coeqHHEeHHe 49: JAUTrHapoxJopua 2-0eH3u-2,5-

auazacnupo|3.4JokTana
4 M pacteop HCl B EtOAc (2 n) nobaBnsanu kK pactBopy mpem-0yTun-2-0eH3un-2,5-

nuaszacniupo[3.4]okran-5-kapookcunara (Ilpomexyrounoe coeaunenue S0, 195 1, 6448
mmoib) B EtOAc (0,5 m) u cmech mepememuBanu B TeueHue 12 u. [lomydeHHoe TBepnoe
BEIECTBO cobupanu (pUIBTPOBAHUEM U MPOMBIBATIH Mpem-OyTHIMETUIOBBIM 3dupom (2 1) ¢
MOJTyYeHUEM yKa3aHHOH B 3arosioBke cojiu (170 1, 96%) B Bume 0enoro TBepAOro BEIIECTRA, 'H
AMP: (d’-meranon) 2.04-2.11 (2H, m), 2.41 (2H, t), 3.39 (2H, t), 433 (2H, s), 4.81-4.88 (2H,
m), 7.49-7.58 (5H, m).

IIpomekyTouHOE coeqHHEHHe 50: mpem-byruni-2-0en3uia-2,5-

auazacnupol3.4JoxkTan-5-kapooxkcuaar

PactBop CBry (369,5 1, 1,115 monb) B 1 1 CHyCl; mpu 0°C noGaBisuii 1o KarisiM K
pacTBopy mpem-0yTun-2-[ (GeH3nIaMIHO )MeTHI |-2-(THAPOKCUMETHI )T PPOJTUANH- 1 -
kapOokcunara (Ilpomexyrounoe coeaunenne S1, 1785 r, 555 mmone) u Tpudenundocpuna
(292 1, 1,115 monp) B CH,Cl; (1,8 m). [TonyueHHYI0 CMeCh MepeMELINBaIN IPU K.T. B TEUEHHE 2
4, 3aTeM KOHIeHTpupoBaitu B Bakyyme. Ocratok cycneHaupoBain B cMecu CH3CN (2 n) u
TpreTHIaMuHA (563,5 1, 5,57 MONB) M KUIATUIM C OOpaTHBIM XxononuibHUKOM mpu 80°C B
TedeHue 24 4. CMech 3aTeM KOHLIEHTPUPOBAIN B BakyyMe. B pesynbprare OUMCTKH MOCPEACTBOM
FCC c¢ osmoupoBannem cmechto 1:1 OensuH-EtOAc, mony4yanu ykasaHHOE B 3aroJiOBKE
coenmuenne (97,5 r, 58%) B Buze sxenroro macia, 'H SIMP: (300 MI'y, 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 (SH, m).

IIpomexyTouHOE coeqHHEeHHe 51: 2-[(benzunaamuno)mern]-2-

(ruAPOKCHMETHJ ) TUPPOJHAHH-1-Kap0OOKCHIAT

bopan-mumeruncynbdun (170 mu, 1,7 monb) nodaBisuin K pactBopy mpem-0yTui-2-
OeH3ui-3-0kco-2,5-nuazacnupo[3.4]okran-5-kapookcunara (IlpomexyTouHoe coenuHeHue 52,
179 r, 567 mmomnb) B 1,8 1 THF u cmechr kunsituinu ¢ oOpatHeiM XoJoauabHUKoM nipu 80°C B
teyerue 12 4. Peakuwmro 3atem racwiu nodasnenuem CH;OH (1 ) u Boger (1,5 ). @a3bl 3aTeM
pa3mensii W BOAHBIA pactBOop skcTparupoBamun EtOAc (3 x 1 1), 3arem oObeAWHEHHBIE
OpraHUYeCKHe pacTBOpPBl mpombiBaM pacconom (3 x 1 ), cymmmum (MgSO4) wu

KOHLIEHTPUPOBAJIN B BAKyyMe C MOJyYEHHUEM YKA3aHHOTO B 3aroyioBke coenuneHus (119 r, 66%)
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B BHe *kenroro Macna; 'H SIMP: (CDCls) 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 (5SH, m).
IIpomMesRyTOUHOE coeqHHeHHne 52: mpem-byTna-2-0eH3n1-3-0Kc0o-2,5-

auazacnupo|3.4]okTaH-S-kap6okcuaar

n-bytunnuruii (268,7 mi, 0,672 mmonb, 2,5 M B rekcane) mpu -70°C nox N, nobasnsiiu

K pactBopy ammszonpormiamuna (70 r, 691,7 mmonb) B cyxom THF (1,5 m), 3atem cmech
nepememuBaiy B Tedenue 1 1 npu -70°C. 3arem no karsim nipu -70°C nobasinsiiu pactsop 1-
mpem-0yTHi-2-MeTuiI-nuppoiauaun-1,2-nukapookcunara (IlpomexyTouHoe coennHeHue 53,
140 r, 610 mmonp) B 6e3BogHoM THEF (360 mu). ITocne nepemernnBanus npu -70°C B Teuenue 1
4y mno kamsim npu -70°C  pobGammsiin pactBop  2-(O€H3MIIAMMHO)-allE€TOHUTPUIIA
(ITpome:xyTouHoe coenunenue 54, 459 r, 305,7 mmounn) B 6e3sogaom THF (360 mi) B TeueHne
nepuoaa BpeMeHH 1 4. 3aTeM MOJY4YeHHYI0 CMECh HarpeBaJid A0 K.T., 3aT€M IMEePEeMEIINBAIH B
teuerrne 12 4. 3arem nobaensmm Hackim. NH;Cl (1,5 n) u monydeHHsle ¢a3bl pas3aessuiv.
Bonanwrii pactBop skctparupoBanu EtOAc (3 x 1 1). OObenMHEHHbIE OPTaHUYECKUE PACTBOPHI
npombiBain paccoiioM (3 x 1 m), cymmmm (MgSOs) M KOHIEHTpHpOBaIM B Bakyyme. B
pesynbrare ouucTtku mnocpenctsoM FCC, ¢ smoupoBaHueM cMmecbio 2:1 merponeiHbii
a¢up/EtOAc, monydanu ykasaHHOe B 3aroiioBke coenmHenue (75,5 r, 76%) B BUIE KeNTOTO
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).

IlpomexxyTouHoe  coeamHenue S3:  1-mpem-byTnia-2-mMeTua-nuppoauans-1,2-

JAUKAPOOKCHIAT

K,COs (1,1 kr, 8,0 monb) u CH3I (659 1, 4,65 mMosb) npu K.T. 10OaBISIH K pacTBopy 1-
[(2-meTunponaH-2-1i1)OKCUKapOOHWI [mUppoIuauH-2-kapOoHoBo# kucnotsl (500 1, 2,32 MoJb)
B DMF (2,5 1) u cmech mepememuBaiu B TedeHue 12 4, 3atem ¢uibTpoBain. PuibTpaT
KOHLIEHTpUpoBau B BakyyMe. OctaTok pactopsiii B EtOAc (2 1) u mpombsiBanu Bogoi (2 x 1
a), paccomom (1 ), cymmmmu (MgSO,;) M KOHIEHTPUPOBAJIM B BaKyyMe C TMOJy4YeHHEM
YKa3aHHOTO B 3aroJioBke coexuuenus (417,8 r, 96%) B Buze sxenroro macaa, 'H SIMP: (CDCls)
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).

IIpomexyTouHoe coeqnHenue S4: 2-(beH3uaaMuH0)aleTOHUTPHI

PactBop CICH,CN (316 1, 4,19 monb) B EtOAc (200 mur) noGaBnisiny Mo KarisiM K

6enzunamuny (900 r, 8,40 MOb) IPU UHTEHCUBHOM MepeMeInnBaHiy cMecH. CMeCh OCTOPOIKHO

HarpeBamu 110 45°C B Teuenue 0,5 4 m Oenblil ocanok ynansinn ¢uibTpoBaHueM. PuibTpaT
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KOHLIEHTPUPOBAJIX B BaKyyMe C MOJy4YEHHUEM YKAa3aHHOTO B 3arojiopke coenuneHus (606 r, 99%)
B Buze sxerToro Macna; 'H SIMP: (CDCls) 3.56 (2H, s), 3.94 (2H, s), 7.28-7.40 (5H, m).
IlpomesxyTounoe  coeauHenue  SS5:  N'-(S5-Xnop-4-nupa3zono|l.5-a|nupuann-3-

WINUPUMHANH-2-H1)-4-MeTOKCH-6-(1-MeTHI-3,6-aurnapo-2 H-nupuanu-4-ui)oenson-1,3-

AHAMHH
Cwmech 5-xnop-N-[2-meTokcu-4-(1-mernn-3,6-quruapo-2 H-nupuann-4-mn)-5-
HUTpo e |-4-nmupazono| 1,5-a|nupuaus-3 -uinupuMuanH-2-aMIHA (ITpomexyTOUHOE

coenunenue 56, 470 mr, 0,96 mmonp), sxenesa (320 wmr, 5,73 mmons) u NHyCl (35,8 mr, 0,67
MMOJIb) B 3TaHoje (19 mi) u Boxe (6,33 M) KUIIATIIIN ¢ OOPAaTHBIM XOJOAMIBHUKOM B TCUEHHE
4 4. 3aTeM cMeCh OXJIKJAIN U KOHLIEHTPUPOBAJIH B BAKYYME C TIOJYYECHHUEM T'yCTOH CYCIICH3HH,
kotopyto pactupamu ¢ 10% CH3;OH B CH,Cl; (50 mn) B Teyenmne 15 munyT. Cmech 3atem
¢unbTpoBai w K ¢uneTpary noGamisaan  Hebonbmoe KomuuecTBOo Hachim. NaHCO;.
ITonyuennsle (a3bl pa3nensuid U BOAHBIN pacTBop skctparuposanu 10% CH;0OH B CH,Cl, (50
). OObenTUHEHHBIE OpPraHUYEeCKHe PACTBOPBI MpOMbIBAK paccojioM, cymmin (Na;SO4) u
KOHLIEHTPUPOBaJH B BakyyMe. B pesynbrare ounctku nocpeacrsoM FCC c amounposanuem 2,5%
7 1. metanonpHOro ammuaka B CH,Cl, monyuanu ykazanHoe B 3arosioBke coenunenue (387 mr,
88%) B Buze xenroif mensr;, 'H SAMP: 2.31 (3H, s), 2.38-2.44 (2H, m), 2.61 (2H, t), 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: ES" MH"
462,5.

IIpome:kyTouHoe coeauHenue 56: 5-Xuaop-N-][2-meroxcu-4-(1-meTni-3,6-1uruapo-

2H-nupuaun-4-ni)-S-autpodenni]-4-nupaszono[l.5-alnupuann-3-nanupuMHIHH-2-aMUH

Cwmechp  3-(2,5-puxnopnupumuaus-4-wn)nupazono[ 1,5-almupununa  (IlpomexyTounoe
coenuHenue 21, 575 wmr, 1,86 mmonb) u 2-merokcu-4-(1-merwn-3,6-quruapo-2H-nupunua-4-
wi)-5-autpoanwiuHa ([Ipomexkyrounoe coennnenue 3, 490 mr, 1,86 MMOJIb) epeMeIMBaIU B
THF (G0 ™) wu oxnmaxgamn B OaHe Jen/Boma.  3ateM  A00aBJSIM MO KaIUIsIM
ouc(tpumeruncmmt)amun jutus (4,10 mut, 4,10 mmons, 1 M B THF) u cmech nepemernBaiy B
teueHue 1 4. JloGaemsimm CH30H um cmech KOHLEHTpHpoBaiu B Bakyyme. HeoumimeHHbIHA
marepuan cycnenauposanu B CH;OH u cmech ¢unpTpoBanmu. CobpaHHOE TBEpIOE BELIECTBO
npombiBaid CH3;OH u nusTuiioBeiM 3QUpOM U CYyIIMIN Ha QHIBTPE C MOJyYEeHHEM YKa3aHHOTO
B 3aroJI0BKe coenuuenus (660 mr, 72%) B Buze xenroro nopouka; 'H SMP: 2.29 (3H, s), 2.30-

2.38 (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,
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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"
492.4.

Ilpomekyrounoe coeauuenue S7:  2-(4-{2-Avuno-4-[(5-xj0p-4-nupasoJof1,5-

-N.

alnupUAHH-3-HINHPUMHAMH-2-HJ)aMHHO]-5-MeTokcHpennat nunepasui-1-uia

AUMETHIALCTAMUAIL

Cmecy  2-(4-{4-[(5-xnop-4-timpazono[ 1,5-a|nupuann-3 -uinupuMUAIHH-2 -1 )aMHHO | -5-
METOKCH-2-HUTPOEHNN  munepasut- 1 -uwn)-N, N-qumeTnnaneraMuaa (ITpomexyTOUHOE
coenunenue 58, 0,234 r, 0,41 mmons), sxene3a (0,139 r, 2,48 mmons) u NH,Cl1 (0,015 , 0,29
MMOJIb) B 3TaHoje (10 mi) u Boxe (3,33 Mut) KUIIATHIIN ¢ OOpPAaTHBIM XOJOAMJIBHUKOM B TCUEHHE
4 4. CMech 3aTeM OCTABIISUTH OXJIAKAATHCS 10 K.T., PHIIbTpOBaIN U (PUIBTPAT KOHLIEHTPHUPOBAIIH
B BakyymMe. B pesynbraTeé OYHCTKM IOCPENCTBOM HOHOOOMEHHOH xpomarorpaduu ¢
ucnosp3zoBaHueM konoHku SCX u ¢ smoupoBaHueM 1| M MeTaHOJNBHBIM aMMHAKOM MOJNyYasH
1OCJIe KOHLEHTPUPOBAHUSI COOTBETCTBYIOIIMX (pakuuii KOPUYHEBYIO cMony. B pesynbrare
nanbHelmen ournctku nocpencrtsom FCC ¢ amoupoBanuem 0-5% CH3;0H B CH,Cl; monyuanm
ykasaHHOe B 3aronoske coenunenue (0,19 T, 86%) B Buze xenroii mensr, '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: ES" MH" 536,53.

IIpomexyTouHoe coeaunenue S58: 2-(4-{4-[(S-Xuop-4-nupa3oqo|l,.5-¢|nupuann-3-

WINUPUMHINH-2-HI1)AMHUHO]-5-MeToKCcH-2-HUTpo( eI} nunepasul-1-ui)-N,N-

AUMETHJIACTAMUA

DIPEA (0,105 mn, 0,60 mmonb) noGaBmsiin Kk cMecu S-xyop-N-(4-¢prop-2-MeTokcH-5-
HuTpodeHmn)-4-mupazono| 1,5-a|nupuaus-3-uinupuMUINH-2-aMHUHA (ITpomeskyTOUHOE
coenuHenue 20, 207 wmr, 0,5 mmoinb) u N, N-gumerun-2-nunepa3us- 1 -ninaneramuaa (86 mr, 0,50
MMOJIb) B 2,2,2-TpudTopstanone (2,5 mu). CMmech HarpeBajd B YCJIOBHUSIX MHKPOBOJHOBOTO
manydenus: npu 140°C B Teuenme 1 u, 3areMm oxnaxzaanun 1n0 K.T. Cmech OYHINAIH
HETIOCPEACTBEHHO TOCPEACTBOM HOHOOOMEHHOH Xpomarorpaduu C HCIOJIb30BAHHEM KOJIOHKH
SCX wu ¢ o»>moupoBanueM 7 M MeTaHONBHBIM aMMHAaKOM C TIOJy4Y€HHEM IIOCIe
KOHLIEHTPUPOBAHHSI COOTBETCTBYIOINX (Ppakiiuii HEOUHINEHHOTO MPOAYKTA. 3aTe€M B pe3yJIbTaTe
ounctku nocpencrsoM FCC ¢ amoupoBanuem 0-5% CH3;0H B CH,Cl, nony4anu ykazaHHOE B
3aronoBke coennHenne (234 mr, 83%) B Buae opamkesoii nexsr; H SIMP: (CDCls) 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),
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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.

IIpome:xxyrounoe coeaunenue 59: (8)-mpem-Byrunia-N-[1-(4-{2-amuno-4-[(5-xa0p-4-

nupa3o.10|1.5-a]-nupuayH-3-nanupumMuaH-2-uia)amuaol-5-meroxkcudennatnunepasux-1-

nJ)-1-oxconponan-2-uialkapdoamar

Cmech (S)-mpem-6ytun-N-[ 1-(4-{4-[(5-xnop-4-tmpa3zonol 1,5-a|nupuaun-3-
WIMTUPUMHUIUH-2-WJT)aMHHO |-5-MeTOKCH-2-HUTPOpEH! § unepa3us- 1 -ui)- 1 -okconponan-2-
wi|kapbamara (Ilpomexyrounoe coequnenue 60, 100 mr, 0,15 mmonb), sxenesa (51,4 mr, 0,92
mmodib) U1 NHyCl (5,74 wr, 0,11 MMOJb) KHIATHIIN ¢ OOPaTHBIM XOJOAMJIBHUKOM B 3TaHOJe (3
mi) u Bome (1 mu) B Teuenue 1 4. B pesynbraTte OYHMCTKH MOCPEICTBOM HOHOOOMEHHOM
xpomartorpadun ¢ ucnoiap3oBaHueM kojoHkun SCX u ¢ amoupoBaHueM 7 M MeTaHOJbHBIM
aMMMAKOM TOJIy4JaJld MaTepual, KOTOPBIA AOMOJHHUTENBHO ouninainu mnocpencrsom FCC c
samouposanueM 0-5% CH;OH B CH,Cl, ¢ nojy4eHneM yka3aHHOTO B 3arojIOBKE COEIUHEHUS
(65 mr, 68%) B BHIE KEITOro TBEpAOro Bemectsa; n/z: EST MH' 622,58,

IIpomekyTouHOE coelHHeHHe 60: (S)-mpem-byrna-N-[1-(4-§4-](5-xJ10p-4-

nupa3onofl,S-a|nupuany-3-uana-nHPUMHAMH-2-UI)AMHHO]-S-MeToKCcH-2-HUTPOdeHn 1} -

nunepasul-1-uia)-1-okconponan-2-uial-kapoamar

DIPEA (0,105 mn, 0,60 mmonb) moOammsanu kK cmecu S-xyop-N-(4-¢prop-2-meTokcu-5-
HUTpo(eHmn)-4-nupaszono| 1,5-a|nupuans-3 -ninupuMuaNH-2-aMIHA (ITpomesxyTouHOE
coequnenue 20, 207 mr, 0,5 mmonb) u (S)-mpem-0ytun 1-okco-1-(munepasus-1-um)npomnas-2-
wikapbamara (129 wmr, 0,50 mmonb) B 2,2,2-Tpudtopatanone (2,5 mi). Cmech HarpeBaiud B
YCJIOBHSIX MHKPOBOJIHOBOTO u3nyueHuss npu 140°C B Tteuenue 1 4, 3aTeM OXJIaXaaiud OO0 K.T.
CMech OuUMIIAM HEMOCPENCTBEHHO TOCPEACTBOM HOHOOOMEHHOW Xpomartorpaguu ¢
ucnonp3oBaHueM KonoHku SCX u ¢ smoupoBaHueM 7 M MeETaHOJNBHBIM aMMHAKOM C
MOJIyYCHUEM HEOYMINEHHOrO MaTepHuana. 3aTeM B pesysibrare ounucTku mnocpenctsom FCC ¢
samouposanueM 0-5% CH;OH B CH,Cl, nonyvanu ykazaHHoe B 3arojioBke coequnenwe (110 wmr,
34%) B BHIE TBEpAOTO BewecTsa/cmonsl; m/z: EST MH™ 552.59.

IIpomekyTouHoe coeIHHeHHe 61: N-(5-Xaop-4-nupasoao|1.5-alnupuann-3-

uanupuMuani-2-u1)-4-[(35)-3-numernaamunonuppoauaun-1-mil-6-meroxcundenson-1,3-

AMAMHH
Cmech 5-xyop-N-[4-[(3S)-3-numeTrnaMUHONUP POTUAUH- | -1 |-2-MeTOKCH-5-
HUTpo(eHmn|-4-mupaszono[ 1,5-a|nupuans-3 -uinupuMuAnH-2-aMIHA (ITpomesxyTOoUuHOE

coeaquHenue 62, 295 wmr, 0,58 mmonb), xeneza (194 wr, 3,48 mmons) u NH4Cl (23 wr, 0,43
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MMOJIb) KUIIATIIIN C OOpaTHBIM XOJIOAWIBHUKOM B 3TaHone (12 min) u Boze (4 M) B Teuenue 1,5
4. CMech 3aTeM OXJIaKAalld U KOHLEHTpupoBaiu B Bakyyme. OcraTok pactupanu B 10%-HOM
CH;0OH B CH,Cl; (25 mu) B Teuenne 15 mMuHyT U 3areM ¢unbrpoBanu. OCTaTku pacTHpaH
caoBa ¢ 10%-upiMm CH3;0H B CH,Cl; (25 mn) u ¢unprpoBanu. OObenuHeHHble (UIBTPATHI
npomeiBad paccosioM, cymmian (Na;SO;) M KOHIEHTpHpoBaIM B Bakyyme. B pesynbrare
ounctku mnocpencreom FCC ¢ amoupoBanuem 2% 7 H. meranonbHOoro ammuaka B CH,Cl,
NOJIy4aJIi YKa3aHHOE B 3arojioBke coenuHenue (260 mr, 94%) B BUIE JKEJNTOW CMOJIBL, '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.

IIpomeRyTOUYHOE COeIHHECHHE 62: 5-Xuop-N-{4-[(3.5)-3-

AUMETHIAMUHONUPPOJIUANH-1-ua]-2-MeToKCcU-S-HUTpodeHna}-4-nupa3onofl.5-

alnupuanH-3-HIANUPUMHANH-2-AMHH

(3S5)-N,N-numermnnupponuaut-3-amud (0,092 mi, 0,72 MMoIb) 10OaBIISIH K CYCIIEH3UU
5-xnop-N-(4-prop-2-merokcu-S-aurpodenun)-4-mupaszono| 1,5-a|nupuans-3 -unnmupuMuanH-2-
amuHa (IIpomexyrounoe coexunenme 20, 250 mr, 0,60 mmons) u DIPEA (0,125 wmn, 0,72
mmosb) B DMA (3 min) u cmech HarpeBanu npu 140°C B yCIOBUSAX MUKPOBOJIHOBOTO H3JTyUYEHHS
B Teuenne 0,5 4. Cmech 3arem paszbasyismun CH30H u abcopOupoBann Ha kosoHke SCX.
Kononky npomeisanu CH3;OH u 3arem amonpoanu cMecbto 1:1 7 M MeTaHOJIBHOTO aMMHUaKa 1
CH,Cl,. CootBercrByromue (Gpakuuy KOHLEHTPUPOBAJIU W B Pe3yJbTaTe JOMOJHHUTEIbHON
ounctku mocpencrBom FCC ¢ amoupoBanuem 2% 7 H. meranonbHoro ammuaka B CH,Cl,
NOJIy4aji yKa3aHHOe B 3arosioBke coenuuenue (300 mr, 98%) B BUAE OpaH)KEBOIl NEHHI; 'H
SAMP: 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.

IIpomekyvrouHoe coeauHenue  63: '~(5-Xuop-4-nupazonao|1.5-alnupuaun-3-

HINHPHMHAHH-2-11)-4-MeTOKCH-6-(4-MeTHInunepasu-1-una)oenson-1.3-tnamuy

Cmech 5-xnop-N-[2-meTokcu-4-(4-merunnunepasut- 1 -mn)-S-autpoderni|-4-
nupaszono| 1,5-almupunun-3-unmupumuaud-2-amuHa  (Ilpomexkyrounoe coeaunenue 64, 775
mr, 1,57 mmons), xkeneza (525 mr, 9,40 mmonb) u NH4Cl (62,8 mr, 1,17 MMOJIb) KUTISITHIH C
oOpaTHBIM XONOIWUILHUKOM B 3TaHoie (21 mu) u Bonme (7 mu) B Teuenue 2 4. CMmech 3aTeM

c TM
OXJIAX AU U GUIbTpOBAIU Yepe3 nuaToMoByto 3emtro (Celite ). @umpTpaT KOHLEHTPUPOBAIU
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B Bakyyme u 3arem pacteopsuii B CH,Cl,. DToT pacTBOp MpOMBIBAIM PaccoOOM, CYIIWJIH
(MgSO4) m koHUeHTpUpOBa M B BakyyMe. B pesynbrare oumctku mnocpenctsom FCC c
smoupoBanueM 2-6% 7 H. meranonbHOro ammuaka B CH,Cl, nmonyuanu ykazaHHOe B 3aroJioBKe
coenquHeHne (480 wmr, 66%) B BuAe KOPUYHEBOH CMOJIBL, 'H IMP: 2.26 (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: ES" MH"
465,5.

TIpomexkyrounoe coeaunenue 64: S5-Xaop-N-[2-merokcu-4-(4-meTnanunepasuy-1-

ui)-S-uuTpodenunn]-4-nupa3ono[l.S-a|nupuanH-3-nINHPHUMHIHH-2-aMUH

I-Merunmunepasus (0,267 mi, 2,41 Mmmonb) no0aBisum K cycneH3un S-xaop-N-(4-rop-
2-meTokcu-5-auTpodenin)-4-nmupaszono| 1,5-a|mupuans-3 -uImupuMHUINH-2-aMIHA
(ITpome:xyTounoe coexmnenue 20, 500 mr, 1,21 mmonb) B 2,2,2-TpudTopataHone (6 mi).
CMmech HarpeBaiu B yCJIOBUSX MHUKPOBOJHOBOro usnydeHust npu 140°C B teuenue 1 u. Cmech
3ateM 3arpyxanu Ha kJoHKY SCX u xononky npombeianin CH3;OH. Kosnonky 3atem smrouposanu
2 M MeTaHOJBHBIM aMMHAKOM U COOTBETCTBYIOIIHE (PAKIIMU OOBEANHSIN U KOHLEHTPHUPOBAIIN
B BakyyMe. B pesynprare nomonHurenbHoON ouucTku mnocpenctsom FCC ¢ amoupoBanuem O-
10% CH;O0H B CH,Cl, monydanu yka3aHHOe B 3arojiopke coenuHenue (596 mr, 100%) B Bune
opamxesoii mensr, 'H SAMP: (CDCl3) 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.

IIpome:kyTounoe coeaunenue 65: 2-{[5-Amuno-2-MmeToxcu-4-(4-Mmernanunepasus-1-

ni)denunlamuno}-4-nupa3oa0[1,S-a|nupuanH-3-HINHPUMHANH-S-KAPOOHUTPUI

Cwmecy N'-(5-xnop-4-nupazono[ 1,5-a|nupuaus-3-uanupuMuauH-2-ui)-4-MeToKCu-6-(4-
MeTununepasul-1-mn)denson-1,3-quamuna (Ilpomexyrounoe coequnenue 63, 157 wmr, 0,34
MMOJIb), LHKa (2,209 wmr, 0,03 mmons), Tpuc(nudbensmmuaeHaneron)aunamianus(0) (30,9 wmr,
0,03 mmodb), nunukiorekcui(2',4',6'-rpunzonponunondennn-2-un)pocduna (‘XPhos’, 32,2 wr,
0,07 mmoub) u nunmranonuHka (23,8 mr, 0,20 MMOJIb) MOMEINAIH B PEAKLIMOHHYIO MPOOUPKY MO
N, u 3arem pnoOammsmu nerasupoBaHHeli DMA (0,9 wu). IlonydeHHyH CyCHEH3UIO
nepememuBanu 10 95°C B Teuenne 1,5 4. Cmech 3aTem pazdasimsun EtOAC u mpoMbIBasu mATh
pa3 Bonoii, 3areM paccosnom. Pacteop 3atem cyurmin (MgSQO,) U KOHIEHTPUPOBAIH B BaKyyMe.
Ocratok pacTupaiu € IUITHIOBBIM 3(PHUPOM U TOJIYUYEHHOE TBEPIOE BEIIECTBO COOMpPAIH
($uIbTPOBaHNEM U MPOMBIBAIN AUSTHIOBBIM 3(pupom. TBepaoe BEIecTBO 3aTEM PACTBOPSUIMA B

cmecu CH,Cl, u CH30H u pacTBOp OCTaBJIsIM NMPOXOAHUTH depe3 KapTpumxk stratospheres SPE
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PL-Thiol MP SPE (moctymen ot Polymer Laboratories) mom melcTBHEM CHIIBI TSDKECTH.
ITonyuyeHHBII pacTBOp KOHLEHTPHUPOBAIN B BaKyyMe C IOJYYEHHEM YKa3aHHOI'O B 3aroJIOBKE
coenunenns (87 Mr, 57%) B BUZE KeNTOro TBepaoro semecrsa;, 'H SIMP: (100°C) [12.28 (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.

IIpome:xxyrounoe coeaunenue 66: N'-[4-(1H-Uunon-3-ua)nupumuaus-2-ml-4-

METOKCH-6-(4-MeTHInunepasul-1-ua)oenson-1,3-nmamMun

PactBop NH4Cl (0,021 r, 0,38 mmonp) B Bome (3 Mu1) noGaBisiii OOHON mopuuei K
nepememuBaeMoii cycrnensuu  4-(1H-unnon-3-mn)-N-[2-meTokcu-4-(4-mMeTunnunepasus- 1 -ui)-
S-aurpodenmn \nupumunna-2-amuHa (Ilpomexyrounoe coenunenue 67, 0,235 r, 0,51 mMmodb)
u xenesa (0,171 r, 3,07 mmonb) B 3Tanone (9 mi) u cMmech nepemernaiy npu 105°C B TeueHne
18 u. Cmech 3aTeM KOHLIEHTPUPOBAJIM B BaKyyMe U IMOJyYEHHbII ocTaTok pacTBopsiu B DMF
(20 ™). B pe3ynaprare OYHMCTKH TOCPEACTBOM HOHOOOMEHHOH Xpomarorpadguu c
ucnojp3oBannueM kojionku SCX ¢ smouposanuem 0,35 M meranonbpaoro ammuaka 8 CH,Cl, u
KOHLIEHTPUPOBAHMEM COOTBETCTBYIOIIMX (pakuWi MOJy4daJd YKa3aHHOE B  3arojiOBKE
coequHenue (0,206 r, 94%) B BUAE KEJNTOTO TBEPAOTO BELIECTBA, M1/Z: ES"MH" 430,51.

IIpomMekyTOUYHOE coeaqHHeHue 67: 4-(1H-Nunoa-3-na)-N-[2-meToxcu-4-(4-

MeTHununepasuH-1-ui)-S-auTpodeHn | nMpUMUANH-2-aMUH

Cmech l-mermnmunepasmna (148 wmr, 1,48 wmmonb), N-(4-drop-2-meTokcu-5-
Hurpopenmn)-4-(1 H-unnon-3-wn)nupumunui-2-amuxa (Ilpomexyrounoe coequnenue 68, 224
mr, 0,59 wmmonb) u TpudropsTaHona (5 M) TepMETHMYHO 3aKpPbIBAIM B MPOOUPKE IJIsI
MHKPOBOJTHOBOI 00paOOTKH U HarpeBaJid B YCJIOBHSIX MHUKPOBOJHOBOrO m3nyueHust 10 120°C B
TedeHne |1 4 W 3arem oxnaxjaanu 10 K.T. CMechb 3areM KOHIIEHTPHPOBAJIM B Bakyyme. B
pe3yibTaTe pacTHpPAaHHs TOJNYyYEHHOW KOPUYHEBOH CMOJBI C 3TAHOJOM U 3aT€M AHMITHIIOBBIM
3(¢HUpPOM TMONyYal TBEPIOE BEIIECTBO, KOTOpOoe coOupanu (UIBTPOBAHHEM W CYILIMIUA MO
BaKyyMOM C TIOJYYEHHEM YKa3aHHOTO B 3aroyiopke coenmHenus (89 mr, 33%) B Bune OnenHo-
KOPUYHEBOTO TBEPJOTO BEIIECTBA, 'H sIMP: 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: ES" MH" 460,5.

IlpomexyTouHoe coeauHenne 68: N-(4-Prop-2-meTokcH-S-HutTpodenn)-4-(1H-

HHI0J1-3-HJ)IHPUMHIAHH-2-AMHH
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Tuppar n-TonyoncynbdoHoBo# kuciaotel (225 wmr, 1,18 mMMoab) m00aBNsIN OIHOM
nopiumei kK cmecu 4-prop-2-meTokcu-S-uurpoanmnHa (Ilpomexyrounoe coenunenue 23, 200

mr, 1,07 mmonp) u 3-(2-xnopnupumuans-4-un)-1H-unnona (247 wr, 1,07 mmonp) B 2-

)
nenranone (10 mn). [TomyueHHyro cMmech 3ateMm mnepemernnBanu npu 120°C B Teyenune 18 4.
[TonyuenHslit ocanok codupanu GuIbTpOBaHNEM, TPOMBIBAIH 2-IEHTAHOJIOM (5 MIT) ¥ CYIIWIIH B
BaKyyMe C TMOJIy4EHUEM JKEJITOrO TBEPAOro BemecTsa. TBepnoe BemectBo pactupanu ¢ CH;CN
C TIOJIY4E€HHEM TBEPAOTO BELIECTBA, KOTOPOe coOMpa n GPHIbTPOBAHUEM U CYIIHIHA B BAKyyMe C
MOJIyYeHUEM YKa3aHHOTO B 3arojioBke coenuHeHus (224 mr, 55%) B BHIE JKEITOrO TBEPIOTO

BELLECTBA, M/Z: ES"MH" 380,21.

IIpome:xkyTounoe coeauHenue 69: 4-Meroxcu-6-(4-mernanunepasu-1-mia)-N'-(4-

nupa3o.0[1.5-alnupuanu-3-nanupuMuInH-2-11)0en30J-1,3-1uamun

PactBop rekcadpropdocdara [(Z£)-3-(aumerunamuno)-3-nupazono| 1,5-a|mupunus-3-mi-
npomn-2-eHunuseH |-numerni-ammonus (Ilpomeskyrounoe coexunenue 70, 116 mr, 0,3 mmonb)
B 2-MeTOKCcHATaHOJe (2 M) mpu K.T. mog N; no0aBisuid MO KarisiM K MepeMeInBaeMOMY
pacTBopy 1-(5-amuHO0-2-MeTOKCU-4-(4-MeTunnunepasuH- 1 -mn)peHnn)ryaauiuHa
(ITpome:kyTounoe coequnenue 72, 84 mr, 0,30 mmonnp) u 1,1,3,3-Terpamerunryanuauna (0,056
w1, 0,45 MmoIb) B 2-MeTokcudTaHode (2 mi). TlonydeHHbIl pacTBOp reépMETUYHO 3aKPbIBAJU B
npoOupKe IJIsi MUKPOBOJIHOBOHM 00paboTku u HarpeBaiau no 120°C B Teuenue 0,25 4, 3atem
OXJlaXkmalid 10 K.T. 3arem  ngo0aBisuiM  AOMOJHUTENbHOEe  KonuuectBo  1,1,3,3-
terpameruaryanuansa (0,056 mu, 0,45 Mmonp) u cmech nepememnBanu npu 120°C B TeueHne
0,25 4, 3arem mipu 140°C B Teuenue 0,25 4. Cmech oxnaxnamm, pazdasmsuiu EtOAc (10 mi) u
npoMbIBaIIM BOAOM (2 X 5 mut). BoxHerit pactBop skcTparuposanu EtOAc (5 mir) u oprannueckuit
pactBop mpombiBasiu Bomoi (2 x 3 mu). OObeOMHEHHbIE OPTaHUYECKUE PACTBOPBI CYLIIIN
(MgSO4) u koHUEHTpHpOBa M B BakyyMe. B pesynprare oumctku mnocpenctsom FCC c
smonpoBanuemM 1,5-5% 7 H. meranompHoro ammuaka B CH,Cl, monydamm ykasanHoe B
3aroyioBke coenuHenue (69 mr, 53%) B BUE KeNTOU MEHBI, 'H sIMP: 2.25 (3H, d), 2.51 (4H, m),
2.87 (4H, t), 3.73 (3H, s), 437 (2H, s), 6.72 (1H, s), 7.07 (1H, m), 7.22 (1H, d), 7.33 (1H, s),



117

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:xxyTouHoe coeannenue 70: I'excadropdochar [(£)-3-(nmmeTnaamuHo)-3-

nupa3oJo[1,S-a|nupuann-3-ua-npon-2-eHUJaHeH|-IMMeTHI-AMMOHHSI

Humerunamus (24,0 mi, 48,0 mmonb, 2 M B THF) npu k.. mox N, noGaBisuin OnHOM

nopimedi Kk cycmeHsuu rekcapropdocdara (Z£)-N-(3-xnop-3-(nupazono[1,5-a|mupuamnn-3-
wn)auminuaeH )-N-merunveranamunus (Ilpomexkyrounoe coeaunenue 71, 6,07 r, 16 Mmosb) B
CH;0H (40 wmu). ITonmy4eHHbI pacTBOp MepeMelMBaIn Npu K.T. B TedeHue 0,25 4, 3arem
XPaHWIN B XOJOAWJIBHHKE B T€YeHHWE HO4M. Kpucramibel mosydanu M coOMpaiy, MPOMBIBAIN
CH;O0H npu -50°C u THF, 3arem cymwim mocpeAcTBOM acnupanuu noj TokoM N, Cobupanu
IB€ MAPTHH KPUCTAJUIOB C TOJYyYEHHUEM YKa3aHHOTO B 3aroyioBke coexamHeHus (5,29 r, 85%) B
BHUze 0€KEeBOro KPUCTATHIECKOTO TBEPIIOTO BEIIECTBA; 11/Z: ES™M" 244

Ilpome:xxyTouHoe  coeauHeHue  71: I'ekcadpTopdochar  (£)-N-(3-xs10p-3-

(mupaszouo|l.5-alnupuann-3-uia)asananaeH)-N-MeTHJIMeTAHAMHHUSA

POCl; (0,951 wmn, 10,20 mmonp) mpu 20°C mox N, noOammsmu k pactBopy (F)-3-

(mumernnamuHo)- 1-(rmpasomnol 1,5-a|nmupuans-3-un)npon-2-es-1-ona (2,153 r, 10 mmone) B
CH,Cl, (15 mi) (ucmonb3ysl OXJQXISHHUE JIeA/BOAAa) B T€UEHHE MEPUONia BPEMEHU 3 MHHYTBHL
ITonydyeHHbIN pacTBOp NMEpeMEIINBAIN NMPU K.T. B TedeHue 0,5 4 U 3aTeéM KOHLEHTPUPOBAJIU B
Bakyyme. Ocratok pactBopsuin B MuHUMabHOM Kosmuectse CH3;OH (100 mur). DToT pactsop
n00aByIsIM B TEYEHUE MEpUOa BpeMeHH 2 MHHYTHI K pacTBopy rekcadropdochara(V) Harpus
(3,36 1, 20,00 mmonb) B CH3;0H (40 mi). Cniyctst S MUHYT Ocaiok cobupanu GuibTpoBaHUEM,
xopoto npombiBanu CH30H, oxnaxnenubM 1o -50°C, u cymmim nocpeacTBOM aCUpPaLiy MO
ToKOM N, C MOJy4eHHEM YKa3aHHOTO B 3arosioBke coeauneHus (3,40 r, 90%) B BUIE KeITOro
MOPOINKA, KOTOPBIH HMCIIOJNb30BAM HA CIEAYIOMEH cTaguu 0e3 MOMOJHUTEbHON OYMCTKY, 'H
SAMP: 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.

IIpomexkyTouHoe coequnenue 72: 1-[S5-Amuno-2-meroxcu-4-(4-MmeTnanunepasul-1-

ni)deHun|ryanuauy

Cmech 1-[2-meTokcu-4-(4-meTrnnunepasuH- 1 -mn)-S-auTpod eHni | ryaHuinHa
(ITpomeskyTounoe coennnenue 73, 1,47 r, 4,58 mmonb) u 10% Pd nwa yraepone (0,146 r, 0,14
MMOJIb) B 3TaHoje (30 mu) nepememuBanu B arMocepe Hy npu k.1. B Teuenue 18 4. Cmech
dunbTpoBamu yepes muaromonyo 3emimio (Celite™) i pUIBTPAT KOHLEHTPUPOBAIN B BaKyyMe.

Ocratok Bmecte ¢ 10% Pd Ha yraepone (0,146 r, 0,14 mmons) B CH30H (60 min) nepemernnpainu
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B atMocdepe H, npu k.T. B Tedenue 2 4. Cmech 3aTeM (PUIBTPOBAIN Yepe3 TUATOMOBYIO 3€MITIO
(Celite™) u puabTPaT KOHIEHTPUPOBATH B BaKyyMe C IOJNy4eHHEM YKa3aHHOTO B 3arOJIOBKE
coenuuenus (1,253 T, 94%) B Bune kopuunesoii mexsr; 'H IMP: 2.24 (3H, s), 2.51 (4H, m), 2.86
(4H, m), 3.72 (3H, s), 4.47 (2H, s), 6.54 (1H, 5), 6.69 (1H, s), 7.30 (3H, s); m/z: ES" MH" 279.

IIpome:xkyrounoe coequnenue 73: 1-]2-Meroxcu-4-(4-Mmeruanunepasun-1-ui)-5-

HUTPOdeHNJ|IYAHHIUH

MerancynbdonoByr kucioty (0,508 mi, 7,83 MMoub) nipu K.T HOOABJISIIH K CyCIIEH3UU
2-meTokcu-4-(4-metmnnunepasus- 1-mn)-S-uutpoanmnusia (IlpomexyrouHnoe coennHenue 14,
1,39 r, 5,22 mmonw) B Oyran-l-ome (10 mu) u Bome (0,5 mun). IlonydeHHYHO CyCHEH3UIO
Harpesaiu 10 90°C u npu 370l TemnepaType MO KarlisiM B TedeHHe Nepuoja BpeMeHu 1 MuHyTa
nobasnsim pacteop npanamuaa (0,439 r, 10,44 mmone) B Bozge (0,22 mut). Cmech HarpeBasiu npu
90°C B Teuenue 0,5 4, 3aTeM MO KarusiM TO0ABISTH MeTaHCY Ib(GoHOBYIO kucioty (0,339 wmu,
5,22 mmonp). C 10-MHUHYTHBIMH HHTEPBAJIAMH MOCIEIOBATENBHO AOOABISIHN JTOMOJHUTEIBHOE

kommuectBo  mmaHamupa (0,219  r, 522 MMoOnb), JOMOJHUTENBHOE  KOJHYECTBO

2
metaHCyb(poHoBOH KkucnoTel (0,339 wmu, 5,22 MMOJb), W JOMOJIHUTENBHOE KOJIMYECTBO
ruanamuna (0,329 r, 7,83 MMOJIb) U TOMOJTHUTEBHOE KOJIMYECTBO METAHCYTH()OHOBON KHUCIIOTHI

(0,339 wmm, 5222 wmmonb). Cmech OCTaBIANM  OXJAXAaTbcs W pazOaBmsum  2-

metunrerparuapodpypaom (75 mun) u aAudTHIOBBIM dpupoM (75 mi). DTOT pacTBOp 3aTeM
noamenagnsanu ¢ nomoupo 5 M NaOH no Benuuuns! pH npubmusurensuo 3. ITonyueHHble
¢a3bl pazaensuin U BOAHBIN pacTBOP 3KCTpAarupoBaiu 2-Metuarerparuapodpypanom (3 x 50 mu).
OObennHeHHble OPraHUYeCKHe PACTBOPBI NMPOMBIBAIN HAchIll. paccosoM u cymmmn (MgSOy).
[TpoaykT BbIMazan B OCAAOK HAa OCYINAOIIEM areHTe, Mo3ToMy mocie ¢uibTpoBanus MgSOy
npombiBasin ropsiueii cmecbto CH,Cly/CH30H 5:1 (5 x 100 M) u oObenuHeHHbIe QUIBTPaThI
KOHLIGHTPUpOBAIM B Bakyyme. OCTaTok pacTBOpsiM B ropsueM 2-mpomaHoie (80 mi),
(GUIbTPOBANIM TOPSIYUM H 3aT€M KOHLEHTpupoBaiu B BakyyMe. Ocratok pacreopsiin B CH,Cl,
(50 mn), punpTpoBamM U GUIBTPAT KOHLEHTPHUPOBAIN B BAKyyMe C MOJIyYEHHEM YKAa3aHHOTO B
3aronioBke coenunaenus (1,49 r, 89%) B Bune opanxkeBoil neHbl. [IpoaykT U3 2-MpOMaHOIBHOTO
¢unbTpaTa MOr MONY4aThCsl TOJNBKO B amMopdHOH (popme, mosTomy 38 Mr obpasua KOHEUHOTO
NPOAYKTa KPUCTAUIM30BAIM U3 dTaHona (mpubmmsurensHo 100 M) wuw  cobupanu
¢unbTpOBaHMEM, MPOMBIBAJH 3TAHOJIOM M AMSTHIOBBIM 3¢upoM mpu -70°C u Cymuian mop
BaKyyMOM C TIOJIy4Y€HHEM YKa3aHHOTO B 3arojioBke coenanneHus (11 mr, 28%) B Buae >kentoro
nopomka;, 'H SIMP: 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: ES” MH" 309.
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IIpome:xxyrounoe coenruenue 74: N'-[5-Xnop-4-(1 H-uano0a-3-u)nupumMuaug-2-mil-

4-MeToKCH-6-(4-MeTHIANIHNEepasuH-1-na)0en3o.1-1,3-1uaMuH

Cmech 5-xnop-4-(1H-nupon-3-nn)-N-[ 2-meTokcu-4-(4-meTunnunepasus- 1 -mn)-5-
Hurpodenmn |mupumunui-2-amusa (Ilpomexxyrounoe coexmnenue 75, 350 mr, 0,71 mmonb),
xenesa (237 wmr, 4,25 mmonb) u NHyCl (26,5 mr, 0,50 MMOJb) KUISTHIH C OOpaTHbIM
XOJIOAMJIBHUKOM B 3TaHone (24 mut) u Boxe (8 mut) B Tedenue 2 4. CMech 3aTeM OXJIaXIaIu U
KOHIIEHTPUPOBAJIM B BaKyyMe ¢ TojiydeHuemM rycroii cycnensuu. Jlobasmsmu CH,Cl, (100 mi) u
CH;0H (10 mi) u cmech nepemernBany B Teuenue 0,25 4 u 3atem ¢unbsrpoBann. Ocaliok Ha
buapTpe mpombiBaiu nononHuTebHbIM KomuecTBoM CH,Cl, u CH30H u o0benuHeHHYyIO
oprannyeckyr (azy cymmwin (MgSO4) U KOHIEHTPUPOBAIH B BakyyMme. B pe3ynbraTe OunucTKU
nocpencteom FCC ¢ smoupoBanuem 1-5% wmeranonmsHoro ammuaka B CH,Cl, monmyuanm
YKa3aHHOE B 3aroJIoBKe coeauHenne (288 mr, 88%) B Bume skenTOro cyxoii mienkn; 'H SIMP:
226 (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: ES" MH" 464,49.

IIpome:xkyrounoe coeaunenue 75: S5-Xuaop-4-(1H-unnon-3-u)-N-[2-meroxcu-4-(4-

MeTununepasuH-1-ua)-S-HuTpodeHn | IMPpUMUANH-2-AMUH

I-Merunnunepasus (492 Mk, 4,44 Mmoib) 100aBIsUN K cycrieH3uu S-xaop-N-(4-prop-
2-meTokcu-5-aurpodenun)-4-(1H-unnon-3-un)nupuMuIuH-2-aMuHA (ITpomesxyTouHOE
coequHenue 76, 612 mr, 1,48 mmonp). Cmecwr HarpeBanu npu 120°C B TeueHnue 1 4 u 3aTem
KOHLIeHTpupoBanu B BakyyMe. Ocrarok pactsopsuin B CH,Cl, (25 mir) u mpomsiBasiu Bono#t (2 x
25 mu1) U HackIl. paccoyioM (25 mi), 3ateM cymuian (MgSO,4) u KOHLEHTPUPOBAK B Bakyyme. B
pesynbrate ounctku nocpencrsom FCC ¢ amoupoanuem 1-10% CH3;0H B CH,Cl, mony4danu
YKa3aHHOE B 3arojIOBKE COCIMHEHHE B BUAE OPAH)KEBOH CMOJBI. DTy CMOJIy PacTBOPSUIM B
staHojie (25 MJT) U B OCAaJOK BBITIANAJIO TBEPAOE BEIIECTBO. DTO TBEPAOE BEINECTBO COOUpPATU
(UIBbTPOBAaHHEM M MPOMBIBAIM 3TAHOJIOM M JAHATHIIOBBIM 3(HUPOM C MOIYYEHUEM YKa3aHHOTO B
3aronoBke coemuHerus (365 Mr, 50%) B BHIE XKEITOro/OpaHKeBOrO TBEPIOro Bemectsa, '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, 1),
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.

Ilpome:xkyTouHoe coenuHenue 76: S-Xuop-N-(4-¢pTop-2-MeTOKCH-S-HUTPODeHn1)-4-

(1 H-nap0J1-3-1J1)-NHPUMHIHH-2-AMHH
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Cwmecp 3-(2,5-puxnoprnupumuans-4-un)-1H-unnona (Ilpomexkyrounoe coenunenue 11,
391 wmr, 1,48 mmonb), 4-pTop-2-meTokcu-S-uurpoanmwinaa (Ilpomexxyrounoe coenunenue 23,
289 wmr, 1,55 MMonb) 1 MOHOTUApATA 1-TONYONCYIbGOHOBON kucaoTel (310 mr, 1,63 Mmomb) B
2-nenranone (25 min) HarpeBaiu rpu 125°C B Teuenue 18 4. CMech oXsaxaany U UCIIONb30BaIN
Ha CIIEAYIOIIeH cTaguu 0e3 TOMONHUTeNbHON ounctku; m/z: ES” MH™ 414,12.

IIpome:xxyrounoe coeauHenue 77: 4-Merokceu-N'-[S-meTunii-4-(1-meTHauHa01-3-

HJI)IUPUMHANH-2-1a]-6-(4-MeTHanunepazul-1-una)oenson-1.3-nuamun

Cwmech N-[2-merokcu-4-(4-metunnunepasu- 1 -un)-5-aurpodenmn]-S-mermn-4-(1-
METWIMHAON-3-w)upuMuanH-2-amuaa (Ilpome:xkyTrounoe coeaunenme 78, 408 wmr, 0,84
MMoJb), skenesa (280 mr, 5,02 mmonb) 1 NH4Cl (31,3 mr, 0,59 mmoib) B aTaHomne (24 mi1) u Boze
(8,00 M) xumsTHIM ¢ OOpaTHBIM XOJONWJIBHUKOM B TeueHHe 3 4. CMech OXJaXknand |
KOHIIEHTPUPOBAJIM B BaKyyMe ¢ TojiydeHuem rycroii cycnensuu. Jlobasmsmn CH,Cl, (100 M) u
CH;0H (10 min) u cmech nepemermnBainy B TeueHue 0,25 4 u 3atem ¢unbrpoBamn. Ocaiok Ha
¢unbTpe mpomeiBanu gononHUTENbHBIM KosmuuecTBoM CH,Cl, m CH3;0H u o0wenuHeHHYIO
oprannyeckyro (azy cymmwim (MgSO4) U KOHIEHTPUPOBAIH B BakyyMe. B pe3ynbraTe ounucTku
nocpencteom FCC ¢ smoupoBanuem 1-7% wmeranonsHoro ammuaka B CH,Cl, momyuanm
yKa3zaHHOe B 3arojioBke coenauHeHue (163 wr, 43%) B Buae >KeNTOM CMOJBI, KOTOpas
KpHCTamIu3oBanack npu crosuun; 'H SIMP: (CDCls) 2.36 (6H, s), 2.53 (3H, dd), 2.94 (4H, t),
3.69-3.79 (ZH, 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: ESTMH" 458,37.

IIpomesxkyrounoe coeaunenue 78: N-[2-Merokcu-4-(4-meTuanunepasun-1-mi)-5-

HUTpodenn]-S-meTna-4-(1-MeTHIHHA0JI-3-HI)THPUMHANH-2-AMHH

I-Merunmunepasun (0,453 mi, 4,08 mmonb) nobaBisu k cycneHsuun N-(4-¢rop-2-
METOKCH-5-HUTPOGeHM )-S-MeTHI-4-( | -MEeTHINHAON-3 - W1 ) TUPUMHUAUH-2-aMUHA
(ITpome:xyTouHoe coenuHeHue 79, 554 wmr, 1,36 mmone) B 2,2.2-tpudropstanone (10 mu).
CMmech HarpeBaiu B YCIOBHUSIX MUKPOBOJIHOBOro usnydenus npu 120°C B teyenue 1 4. Cmech
3aTeM KOHLIEHTPHPOBAJIH B BakyyMe U octartok pacteopsiii B CH,Cly (50 mu). DtoT pactsop
npoMeiBasid Bomoit (2 x 50 mur) m Hacemm. paccojom (50 mur), 3atem cymmun (MgSQOy) u
KOHLIEHTPUPOBAIU B BakyyMme. B pesynprare ounctku nocpencrsoM FCC ¢ amoupoBanuem 1-
10% CH;30H B CH,Cl, nonyuanu opaHKeByr0 CMOJTy. DTy CMOJIY PacTBOPSUIU B 3TaHOJE (25 M)
U B OCAJIOK BBINAJIAJIO TBEPJOE BEIIECTBO. JTO TBEPAOE BEIIECTBO COOMpau PUIBTPOBAHUEM U

MIPOMBIBAJIA 3TAHOJIOM C TIOJYYEHHEM YKa3aHHOI'O B 3aroyioBke coemuHeHus (413 mr, 62%) B
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BHJIE JKEJITOr0/OpaHsKkeBoro Teepaoro semecrsa; 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: ES" MH" 488,29.

IIpomexkyTouHoe coenuHenue 79: N-(4-D1op-2-MmeTOKCH-S-HUTPOdeHnI)-S-MeTH.I-

4-(1-MeTHIAMHAO0JI-3-UJ ) IHPUMHIAHH-2-AMHUH

Cwmech  3-(2-xmop-S-metmnmupumuaud-4-ui)-1-metun-1H-unnona (IlpomexyTounoe
coenuHenue 80, 350 mr, 1,36 mmonb), 4-prop-2-merokcu-S-uurpoanmwnaa (Ilpomexyrounoe
coenuHeHue 23, 265 mr, 1,43 MMoub) U #-TONYONCYIb(HOHOBOH KHUCIOTH (284 Mmr, 1,49 MMOIIb)
B 2-nenraHone (25 mu) HarpeBanmu mpu 125°C B teuenune 24 4. CMech 3aTeM OXJAKAAIH H
KOHLIEHTPUPOBAIX B BakyyMe. [10JydeHHY0 CMOJy MCHOJIb30BaIN Oe3 HalbHEHIed OYHCTKY,
m/z: ESTMH" 240,13.

IIpomexkyrounoe coennnenue 8§0: 3-(2-Xaop-5-metnanupumuani-4-uia)-1H-uunoa

NaH (0,862 r, 21,54 mmonb, 30%-Hasi mucniepcusi B MuHepaiabHOoM Macie) npu 0°C mox
N, pobapmsimu  k  3-(2-xyop-S-mermnnupumuani-4-un)-1H-uagony  (IlpomekyTounoe
coequHenue 17, 5,0 r, 20,5 mmonp) B THF (200 mu). [TonyueHHBIi pacTBOp MepeMeLINBaIN IPH
0°C B teuenmne 0,25 u. 3arem pobammsuin CHsl (1,347 mun, 21,54 MMonb), CMeCh OCTaBIISLIH
HarpeBaThbCs 10 K.T. ¥ IepeMelnBany B TedeHue 2 4. CMech CHOBA OXJIAXKAAIH B JIETHON OaHe
u noOasysu pononHuTenbHOoe koanuectso NaH (0,862 r, 21,54 mmonb, 30%-Hast aucrnepcusi B
MHUHepasibHOM Maciie). [Tonydennyro cycnensuto nepemernnsaiu npu 0°C B Teuenue 10 MUHYT.
3arem pnobGamsmu CHsl (1,347 wmn, 21,54 MMonb) M CMeCh TNepeMEIIUBAIA B TEYCHUE
nononauteibHOro 1 4. Cmech 3atem pasdaisuiu Bomou (100 mu) u skcrparupoBamn EtOAc
(100 wmur). OpraHuyeckwii pacTBOp NpOMbIBaIM Bojod (75 Mi1) M Ha TpaHULE pasaena
pacTBopuTeneil  00pa30BBIBAJIOCH  TBEPAOE BEIIECTBO. TBepaoe BewmecTBo  cobupaniu
¢unbTpoBaHreM u mpombiBad Bopod u EtOAc um 3arem cymuu, moyiydas yKa3aHHOE B
3arojIoBKe COeIMHEHHE B BUIE Oeloro TBepaoro BemecrBa. Pasbl pa3fessuii U OPraHuYeCKUd
PacTBOP OTOJHUTENBHO MPOMBIBAIA BOJIOH, B Pe3yJIbTaTe 4ero o0pasoBajoCh €IIe HEKOTOPOoe
KOJINYECTBO TBEPIOTO BEILIECTBA, KOTOPOE TaKKe coOupanu (pUIbTPOBAHHEM, IIPOMBIBAINA BOJOH
u EtOAc u cymmm ¢ mony4eHHeM AONOJHHUTEIBHOIO KOJMYECTBA YKAa3aHHOTO B 3aroJIOBKE
coenuHeHUs1 B BUze Oenoro TBepaoro Bemectna (Bcero: 3,82 r, 72%). OpraHuueckuii pacTBop
3aTeM MPOMBIBAJIA HAchI. paccosioM, cymuiaun (MgSOs) W KOHLIEHTPHPOBAIM B BaKyyMe.
Ocratok pacTupainu ¢ JUSTWIOBBIM 3(QUPOM C MOJYYEHHEM TBEPIOTO BEINECTBA, KOTOPOE

cobupanu (UIBTPOBAHHMEM M CYIIMIM B BaKyyMe C IIOJy4EeHHEM YyKa3aHHOTO B 3arojloBKe
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coennuenus (0,883 T, 17%) B Buzme GeskeBoro TBepmoro sermectsa; (Bcero: 4,71 r, 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.

IIpome:xxyTouHOe coenuHenue 81: Nl-gZ-gnmeTnﬂaMnﬂoaTnm-S-MeTOKcu-NI-MeTui

N'-[5-meTna-4-(1-MeTHIHHA0.1-3- W1 )IupUMUINH-2-11]6en30.1-1,2.4-TpuaMun

Cmecb N'-(2-m1uMeTUIaMUHOAITH)-2-MeTOKCH-N"-MeTun-N-[ S-meTun-4-(1-MeTun-unmo-
3-wn)nupumMuIuH-2-1i|-S-HuTpoden3on-1,4-nnamuna (Ilpomexkyrounoe coexnHenue 82, 202
mr, 0,41 mmonb), kene3a (138 mr, 2,48 mmonb) u NH4CI (15,45 wr, 0,29 mmosb) B 3Tanoe (16
wi1) 1 Boxe (5,33 Mul) KUISTHIM ¢ OOpaTHBIM XOJOOMJIBHUKOM B TeueHHe 3 4. Cmech 3arem
OXJIAXK/IAJTM U KOHLIEHTPUPOBAIH B BAKYyMeE C IMOJIyY€HHEM I'YCTOH CYCIIEH3HH. 3aTeM J00aBIISsIIH
CH)Cl, (100 m) m CH;0H (10 M) u cmech mepememnBanu B TeueHue 0,25 4 u 3atem
¢uapTpoBaiu. Ocagok Ha (UIBTPE MPOMBIBATIHM AONMONHUTENbHBIM KomudectBom CH,Cl, u
CH;0H u obwvenmueHHyro opraHudeckyro ¢azy cymmmm (MgSO;) U KOHLEHTPHUPOBAIU B
BakyyMme. B pesynbrare ounctku nocpenctsom FCC ¢ smouposanuem 1-8% MeTaHOIBHOTO
amvmuaka B CH,Cl, monywanu ykasanHoe B 3arojioBke coenmHeHue (147 mr, 78%) B Buze
KenToii cyxoit menku; m/z: EST MH' 460,36.

IIpome:xxyrounoe coeaunenue 82: N'-(2-TumernaaMuH0ITHI)-2-MeTOKCH-N -MeTH.I-

N-[5-meTni-4-(1-MeTHIHHA0JI-3-HJI)MUPUMHANH-2-HJ]-5-HuTp0o0en30.1-1.4-1THaMHUH

N’ N' N’-tpumernnstan-1,2-nuamvun (221 mr, 2,16 Mmons) 106aBasiin K cycrnensun N-
(4-¢rop-2-merokcu-S-aurpodenun)-S-merun-4-(1-MeTHIMHO0-3 - W) TUPUMUIUH-2-aMHHA
(ITpomesxytounoe coenunrenue 79, 400 mr, 0,98 mmonb) B DMA (4 mi). CMmech HarpeBaiu B
YCIIOBUSIX MHUKpPOBOJIHOBOro wusnydeHuss npu 140°C B Teuenue 0,5 u. Cwmech 3arem
KOHLICHTPUPOBAJIM B BakyymMe u octaTok pacteopsiii B EtOAc (100 mu). DtoT pactBop
npomeiBasid Bomou (2 x 100 mu) m Hacem. paccojiom (100 wmu), cymwmmun (MgSQO4) wu
KOHLIEHTPUPOBAIU B Bakyyme. B pesynbrare ounctku nocpencrsom FCC ¢ amoupoBanuem 1-
8% wmeraHonpHOrO ammuaka B CH,Cl, monydanu ykasaHHOe B 3arojioBke coennHenue (202 mr,
42%) B BUZIE OPaHXKeBOl cyxoii nenku, m/z: ES” MH™ 444,55,

IIpomexkyrounoe coeaunenue 83: 4-[(3R)-3-AumernaaMuHOONUPPOIHANH-1-11]-6-

MeToKCH-N-[5-MmeTna-4-(1-Me THIHHAO0JI-3- W JIIUPUMHARH-2-1J1]0en30.1-1.3-1THAMHH

Cmecy  N-{4-[(3R)-3-auMeTnIaMUHONUPPOIUINH- 1 -11]-2-METOKCU-5-HUTPODEHMI § -5-
metui-4-(1-mernnuanon-3-wn)mipuMuaud-2-amuda  (Ilpomexkyrounoe coeannenmne 84, 325
mr, 0,65 Mmmonb), xene3a (217 wmr, 3,89 mmonb) u NH4Cl (24,26 mr, 0,45 mmoinb) B sTanose (16

mi) u Boze (5,33 mMul) KUDSATHIN ¢ OOpaTHBIM XOJIONWJIBHUKOM B TeueHue 3 4. CMmech 3aTeM
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OXJIAXK/IAJIM U KOHLIEHTPUPOBAIHN B BAKyyMe C ITOJIy4€HHEM I'YCTOH CYCIEH3HH. 3aTeM N00aBIIsIIH
CH,Cl, (100 mm) mu CH3;0H (10 mi) u cmech nepememuBanu B TeueHne 0,25 4 u 3arem
¢unsrpoBasin. Ocagok Ha (GUIBTPe MPOMBIBATH AononHUTENbHBIM KommuectBoM CH,Cly u
CH;0H u obvenuHeHHyro opranudeckyro ¢asy cymmmm (MgSO4) M KOHLEHTpUPOBAIH B
Bakyyme. B pesynpraer ounctku nocpeactsom FCC c¢ smoupoBanueM 1-8% meraHOIBHOTO
amvmuaka B CH,Cl, mony4anu ykasaHHOe B 3arojioBke coenuHenue (257 mr, 84%) B BHAe
KenTol cyxoit mienkn; 'H SIMP: 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.

IIpomexkyrounoe coeaunenue 84: N-{4-[(3R)-3-IumernaamMuHOnIMppoIHaAnH-1-nial-

2-mMeToKCcU-S-HUTPOodeHn1}-S-MeTHI-4-(1-MeTHIHHA0I-3-WJI ) IHPUMHUANHH-2-AMUH

(3R)-N,N-Iumerunnupponuans-3-amuH (255 mr, 2,24 MMoib) 100aBISIIH K CYCIIEH3UU
N-(4-¢prop-2-merokcu-S-HuTpodeHnn)-S-meTri-4-( 1 -MeTUINHAOM-3 -1 TUPUMHIUH-2-aMHUHA
(ITpome:xyTouHoe coenmnenue 79, 414 wmr, 1,02 mmons) B DMA (4 M) 1 cMech HarpeBajiu B
YCIIOBUSIX MUKpPOBOJHOBOro wusnydeHus npu 140°C B Teuenue 0,5 u. Cmech 3areM
KOHLIEHTPUPOBAIU B BakyyMe U octaTtok pactBopsuin B EtOAc (50 mu). B pesynbraTe ouncrku
MOCPEICTBOM HMOHOOOMEHHOW xpomartorpadguu ¢ wucrnonb3oBaHueM KonoHku SCX u ¢
smouposanueM 0,35 M MeTaHOJbHBIM AMMHAKOM I10CJI€ KOHLIEHTPUPOBAHUS COOTBETCTBYIOIINX
¢dpakumii B BakyymMe IOJydYajyd MOJYyOYMINEHHBIH Martepuain. B pesynbrare OYHCTKH
nocpencrsom FCC c¢ amouposanuem 1-8% CH;OH B CH,Cl, nonyyanu yka3aHHOE B 3arojiOBKe
coennuenne (330 mr, 65%) B Bue opamkeBoil cyxoi mrenkn; '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.

TIpomexkyrounoe coeqnuenue 85: N-[5-Xaop-4-(1-MeTHIAHHAOI-3-HJ ) IHPUMHAHH-2-

nial-4-[(3R)-3-auMeTHIAMHHONMUPPOIHAHH-1-11]-6-MeToKcHOen30J1-1.,3-1THaMmuH

Cmech 5-xnop-N-{4-[(3R)-3-auMeTHIaMUHOMHPPOTUIUH- | -1J1|-2-METOKCH-5-
HUTpodenmun } -4-(1-meTnanHaoN-3-un)nupuMuanH-2-amuHa (IlpomexyTouHoe coenuHenue 86,
747 wr, 1,43 mmonb), xkenesa (479 mr, 8,59 mmons) u NH,Cl (53,6 mr, 1,00 MMoIb) B 3TaHOJIE
(48 M) u Bozme (16 MuT) KUIATHIM ¢ OOPAaTHBIM XOJOAMIBHUKOM B TeueHHe 3 4. CMech 3aTeM
OXJIQXK/IAJIM U KOHLIEHTPUPOBAIHN B BAKyyMe C ITOJIyUY€HHEM I'YCTON CYCIEH3HH. 3aTeM N00aBIIsIIH

CH,Cl, (100 mm) mu CH3;0H (10 mi) u cmech nepememuBanu B TeueHne 0,25 4 u 3arem
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¢unpTpoBasin. Ocagok Ha (GUIBTPE MPOMBIBATIH AONONHUTENbHBIM KonudectBom CH,Cl, u
MeOH wu oObenmHeHHyro opranuueckyro ¢asy cymmnn (MgSOs) M KOHLEHTPUpPOBAIU B
Bakyyme. B pesynprare oumctku mnocpeacsrom FCC (paspmeneHue Ha [Be MapTHH) C
smouposanuem 1-9% wmeranonbHoro ammuaka B CH,Cl, momyuanu ykasaHHOe B 3arojioBke
coenunenue (230 mr, 33%) B BUfE JKENTON CMOJIbI, KOTOpasi KPUCTAJUIU30BANACH IIPU CTOSIHUHU, U
(2* mapTus) elne HEKOTOPOE KONUYECTBO YKA3aHHOTO B 3arojIoBke coenuuenus (329 mr, 47%) B
Brze kenToit emonsr, 'H SIMP: (CDCls) 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: ESTMH" 492.27.

IIpomekyTouHoOe coeMHeHHue 86: 5-Xaop-N-{4-][(3R)-3-

AUMETHIAMUHONUPPOJIUAHH-1-ua]-2-MeToKcH-S-HuTpodeHn1}-4-(1-MeTHINHA0.1-3-

I/IJI)HI/IDI/IMI/IHI/IH-z-aMI/IH

(3R)-N,N-Iumerunmupponuans-3-amuH (126 mr, 1,11 Mmoip) gobaBnsiim K CyCrieH3Uu
5-xnop-N-(4-Pprop-2-merokcu-5S-aurpodenun)-4-( 1 -MeTHIuHI01-3 - 1) TUPUMHIUH-2-aMIHA
(ITpome:xyTounoe coenmnenue 87, 215 mr, 0,50 mmons) B DMA (5 M) 1 cMech HarpeBajiu B
YCIIOBUSIX MUKpPOBOJHOBOro wusnydeHuss npu 140°C B Teuenue 0,5 u. Cmech 3areM
KOHLIEHTPUPOBAJIN B BaKyyMe U OOBEAMHSIN C MaTepPHAJIOM M3 PEaKLHH HIDKe Ui 00paboTKH.
(3R)-N,N-pumetunnupponuaus-3-amut (276 mr, 2.42 MMoJb) 10OABIISIIN K CYCIIEH3UHU S-XJIOp-
N-(4-dprop-2-merokcu-5-anTpodenun)-4-( 1 -MeTHIMHAON-3 -1JT) TUPUMHIUH-2-aMUHA
(ITpome:xyTounoe coenunenue 87, 470 mr, 1,10 mmonb) B DMA (10 mit) u cMech HarpeBaiu B
YCIIOBUSAX MUKPOBOJHOBOrO u3nydeHus npu 140°C B reuenue 0,5 u. CMech KOHIIEHTPUPOBAIU B
BaKyyMe U OOBEAMHSsIM C MaTepUaJioM U3 TEepPBOH NPOLEAYpPbl, OMHCAHHOW BBINIE, IS
obpabotku. O6benunennsle octatku pactBopsiin B CH,Cly (100 mut) U mony4eHHBIH pacTBOP
npoMbiBasid Bomoi (2 x 100 mur) u Hacemn. paccosiom (100 mu) u 3atem cymumu (MgSQOy) u
KOHLIEHTPUPOBAIU B Bakyyme. B pesynbprare ounctku nmocpencrsoM FCC ¢ amoupoBanuem 1-
10% CH30H B CH,Cl, nony4anu ykasanHoe B 3aroioBke coenuHenue (747 mr, 89%) B Buze
opamxeBoii cmonbr; m/z: EST M 522.30.

IlpomexyTouHoe coenunenue 87: S-Xgaop-N-(4-dp1op-2-MeToKcH-S-HUTPOdeHN1)-4-

(1-MeTHJIHHA0JI-3-HJ) IHPUMHIHH-2-AMHH

Cmech 3-(2,5-puxnopnupuMuAnH-4-1)- | -MeTHIINHAONA (ITpome:xkyTouHOE
coenuHenue 88, 1281 mr, 4,60 MMOJIb), MOHOTHAPATA H-TOJNYOJICYIb(HOHOBOI KUCIOTHI (964 M,

5,07 mmonb) u 4-prop-2-meTokcu-5-aurpoanmnuHa (Ilpomeskyrounoe coenmnenne 23, 900 mr,
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4,84 mmorb) B 2-nieHtanone (50 mu) Harpesaiu npu 125°C B Teuenne 18 4. [Ipu oxnaxxnernu u3
pactBopa Bbimanan ocanok. Ocanok codupanu ¢uibrpoBanuem, npomeiaiu CH3;OH (10 mn) u
IVSTUIIOBEIM 3(upom (20 mi) U cymuian Ha QUIBTPE C MOJNyUYEeHHEM YKA3aHHOTO B 3arojIOBKe
coenunenust (1,42 r, 72%) B BuAe KENTO-KOPUYHEBOTO TBEPJOrO BEIIECTBA, KOTOPOE
HCTIONb30BaN Oe3 nabHeiieit ouncrkn; 'H SIMP: 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), 833 (1H, d), 8.47 (1H, s), 8.58 (1H, s), 8.65 (1H, d),
8.76 (1H, s); m/z: EST MH" 428, 10.

IIpomesxkyTounoe coennaenue 88: 3-(2.5-IuxaopnupumMuaui-4-mu)-1-MeTHJIHNHI 01

NaH (0,795 r, 19,88 mmons) npu 0°C nox N, nobasnsin k 3-(2,5-auxnopnupuMuinH-4-
wn)-1H-unnony (Ilpomexxkyrounoe coeaunenne 11, 5,0 r, 18,9 mmonn) 8 THF (200 M) u cmech
nepeveruBau npu 0°C B Teuenue 0,25 4. 3atem nobassm CHslI (1,243 mut, 19,88 mMmonb) u
CMECh OCTaBJISLTH HArpeBaThCs A0 K.T. U IepeMernBaiy B TedeHre 1 4. CMech CHOBa OXJIaKAaIH
B JIeAsHOW OaHe W moOaBisuid gomnonHuTenbHOE KonmmdectBo NaH (0,795 r, 19,88 mMmounb).
Cycnemsuro nepememmBanu npu 0°C B teuenue 10 munyT, 3aTtem nodasysmn CHsl (1,243 mo,
19,88 mmorb) 1 cMech niepeMeriBaiu B Tedenne 1 4. Cmechb 3ateM pazbdasisin Bomoit (100 mur),
YTO TPUBONMWIO K OOPa3OBaHUIO HEKOTOPOro KOJMYECTBA TBEPAOrO BelIeCcTBA. 1Bepmoe
BEIeCTBO cobupanu QuupTpoBanueM u npombBanu Bopod u EtOAc m 3arem cymmmm c
TIOJIyYEeHUEM YKa3aHHOTO B 3arojioBke coeauHenus (3,67 r, 70%) B Bume OekeBOro TBEPAOTO
BemecTBa. OpraHu4ecKuil pacTBOpP AOIUIHUTENBHO MPOMBIBAINM BOIOW M HACHIL. PaccoloOM U
3areM cymumu (MgSO,4) 1 KOHLEHTPUPOBaIN B BakyyMe. B pesynbprare pacTupaHusi ocraTka
IVSTUIOBBIM 3(QHUPOM TMOJyYaid TBEPAOE BELIECTBO, KOTOPOe coOupanu (GUIbTPOBAHHEM U
CYLIMJIM B BaKyyMe C TMOJYYEHHUEM YKAa3aHHOTO B 3aroyioBke coeauneHus (477 wmr, 9%) B Bune
KOPUYHEBOTO TBEPAOrO BEIIECTBA. JTOT MaTepuan UMeN YUCTOTY TONbko 71%, mosTomy ero
XPaHWIN OTAEIBHO OT OoJiee paHHEH mapTuu, 'H sIMP: 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.

IIpomekyTouHOE coeHHeHHe 89: 2-({5-Amuno-4-[(3R)-3-

AUMETHIAMUHONUPPOJIHANH-1-ua]-2-MeTokcudeHnI} aMiH0)-4-(1-MeTHIHHA0I-3-11)-

HI/IDI/IMI/IHI/IH-S-KaDGOHI/ITDI/I.ﬂ

Cmech N-[5-xn0p-4-(1-MeTunuHn0N-3 -1 puMHINH-2-11|-4-[ (3R)-3-numeTni-
AMHHOTIMPPOIUANH- | -1 ]-6-MeTokcnOen3om-1,3-nnamnna (IlpomexyTounoe coequHeHue 85,
324 wr, 0,66 mmounb), nopomka uHKa (4,3 mr, 0,07 MMoub), TpuUC(IUOSH3MITHIECHAIIETOH )-
munamnaausa(0) (60,3 wmr, 0,07 mmomnb), munmknorekcumin(2',4',6'-rpunsonponmndudenun-2-

un)docpuna (‘XPhos’, 62,8 wmr, 0,13 mmonp) u aunmaHouuHka (46,4 wmr, 0,40 mMmounb)



126

MOMELIAJIA B PEaKLIMOHHYIO mpoOupky nox N, u 3aTteM nodasisuin aerasupoBaHHbii DMA (1,75
mi). Tlonyuennyto cycnensuro HarpeBanu a0 95°C u nepememmBanu B TeueHue 2 4. Cmech
3areM pasOasisiin EtOAc u mpomsiBanu 5 pa3 BOnOH, a 3areM paccoinoM. Pacteop cyuimnu
(MgSO,) un xonuentpupoBanmu B Bakyyme. Ocratok pacteopsuiu B CH3;0H wu ocrasnsim
npoxonuTh uepe3 kaptpumk stratospheres SPE PL-Thiol MP SPE (moctymen ot Polymer
Laboratories) mox Bo3neHCTBHEM CHIIbI TsoKeCTH. [1oNy4deHHBIH pacTBOpP KOHLEHTPUPOBAIU B
BaKyyMe U TOJIyYEHHBIH OCTATOK pPaCTHpaId ¢ IUATHIOBBIM 3>¢upom. [lonyueHHOe TBeproe
BEINECTBO CcOOMpanu (UIBTPOBAHHUEM U NPOMBIBAINA JHATHIIOBBIM 3(HUPOM C MONydeHHEeM
YKa3aHHOTO B 3aroyioBke coenvHenus (184 mr, 58%) B Buje JKeATOrO TBEPAOTO BEILIECTBA, '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, br s), 6.73 (1H,
s), 7.04 (1H, s), 7.10 (1H, t), 7.26 (1H, t), 7.50 (1H, d), 831 (1H, d), 8.42 (1H, s), 8.60 (1H, s),
8.62 (1H, s); m/z: EST MH" 483 31.

IIpomexkyrounoe coequuenue 90: 2-{[5-AmMuHo-2-MmeToKCH-4-(4-MeTHIIUNIEPA3HH-] -

ui)denualamuno}-4-(1-MeTHANHA0.1-3-WJI)IMPUMHAHH-S-KAPDOOHU TP

Cmech N'-[5-xn0p-4-(1-MeTHuanHI0-3 -1 TUPUMHUIUH-2-1J1 | -4-MeTOKCH-6-(4-
Metuinumepasul-1-mn)odenson-1,3-quamuna (Ilpomexyrounoe coequnenue 91, 344 wmr, 0,72
MMOJIb), nopomka uHka (4,71 mr, 0,07 mMmons), Tpuc(andensnnmuaeHaneToH)xunamnianusi(0)
(65,9 wr, 0,07 wmmomnp), aummkiorekcwi(2',4',6'-rpunzonponundudennn-2-mn)pocuna
(‘XPhos’, 68,6 mr, 0,14 mmonp) u auumaHouuHka (50,7 mr, 0,43 MMOJb) mOMeINanu B
peakiuoHHy0 mpodupky mox N, u 3areM noOammsim jperasupoBaHHelii DMA (1,91 wm).
IMonydeHnHyro cycrnensuro nepemernuBaiu npu 95°C B teuenue 2 4. CMmech 3aTeM pa30aBIsiid
EtOAc u mpombiBanu 5 pa3 BOmOiA, a 3arteM paccojoM. PactBop 3arem cyummu (MgSOs) u
KOHLeHTpUpoBaiu B Bakyyme. Ocrarok pacteopsiin B CH;OH u octaBisiin mpoxoauTh uepes
kaptpumk stratospheres SPE PL-Thiol MP SPE (mocrynen ot Polymer Laboratories) mon
NENCTBUEM CHIIbI TsKECTH. 11onydeHHbIi pacTBOP KOHLIEHTPUPOBAIN B BAKYYME U MOJTy4EHHBIH
OCTaTOK pacTupain ¢ AMITIIOBBIM 3¢upoM. [lomyueHHOe TBepAOe BEIECTBO COOMpaH
($UIbTPOBAaHNEM M MPOMBIBAIN AUSTHUIOBBIM 3(PUPOM C IMOJNyUYEHHEM YKa3aHHOTO B 3aroJIOBKE
coenuuenns (208 mr, 62%) B BuIe XKeNTOro TBepaoro semectsa, 'H SIMP: 2.28 (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, br s), 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: ES" MH" 469,33.



127

IIpome:xxyrounoe coenunenue 91: N'-[5-Xnop-4-(1-MeTHaAMHI0I-3-1JI)IUPUMUINH-

2-nj1]-4-meToxcH-6-(4-MmeTHanunepasun-1-una)oenson-1.3-1naMuH

Cmech 5-xnop-N-[2-meTokcu-4-(4-merunnunepasut- 1 -mn)-S-uurpodennn|-4-(1-
METWINHION-3-w1)mupuMunH-2-amuHa (IIpomexyrounoe coexmnHenue 92, 750 wmr, 1,48
MMOJIb), Jkene3a (495 mr, 8,86 mmosnb) 1 NH4Cl (55,3 mr, 1,03 mmonb) B 3Tanone (12 mi) u Boae
(4 mu) kumSATHAM ¢ OOpaTHBIM XOJOAMJIBHHKOM B TeueHne 4 4. B pesynprare OUYHCTKH
MOCPENCTBOM HMOHOOOMEHHOW xpomartorpaduu ¢ wucnonb3oBaHueM KojnoHku SCX u ¢
AMONpPoBaHUEM 7 M METaHOJBHBIM aMMHAKOM IOJyYad YaCTHYHO OYHINEHHBIH MaTepuall,
KOTOpPBbII KOHIIEHTPHPOBAJIM B BaKyyM€ Ha JHOKCHIE KpeMHus. B pesynpraTe OYHMCTKH
nocpencteoM FCC ¢ smroupoBanuem 0-4% 7 H. meranonbHOro ammuaka B CH,Cl, monyuanu
yKa3aHHOE B 3arojioBke coenuHeHue (367 wmr, 52%) B BHIE JKEITOrO TBEPAOTO BEILECTBA.
Heounmmennsle (pakium, comepikaBLINe LENEBOH MPOAYKT, KOHIEHTPUPOBAIH B BaKyyMe U
NOJIy4eHHBIH ocTaTok pactupamu co cmecbto CH,Cly/mmyTunoseiit a3dup ¢ mnonyueHuem
JOTIOJTHUTENBHOTO KOJIMYECTBA YKAa3aHHOTO B 3arojioBke coenuHeHus (230 mr, 33%) B Buze
JKeJITOr0 TBEPIOro BerecTsa. Beero: 597 mr, 85%; 'H SIMP: (CDCls) 2.37 (3H, s), 2.56 (4H, br
s), 2.95 (4H, br t), 3.75 (2H, br s), 3.84 (3H, s), 3.90 (3H, s), 6.70 (1H, s), 7.27-7.36 (ZH, 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.

IIpomexyTouHoe coeauHenue 92: S-Xaop-N-[2-meTokcH-4-(4-meTnanunepasus-1-

u)-S-autpodenn]-4-(1-MeTHIANHA0-3-WI)THPUMHAHH-2-AMUH

I-Merunnunepasus (0,50 mi, 4,51 mmosb) nobaBisuiu K cycneHsuu S-xaop-N-(4-drop-

2-meTokcu-5-aurpodenmn)-4-(1-metununnon-3-mwi)nupumunui-2-amuia  (IlpomexyTounoe
coenuHenue 87, 750 wmr, 1,75 mmonb) B 2,2,2-tpudtopatanone (15 mia) u cMech HarpeBajiu B
YCIIOBUSIX MUKPOBOJHOBOTO n3ny4yeHus npu 120°C B teuenue 1 4 u 3arem npu 140°C B TeueHue
0,5 4. CMech 3aTeM KOHLEHTPHUPOBAJIU B BaKyymMe M octatok pactBopsuid B EtOAc (100 mu).
Jrot oprannueckuii pactBop npombiBanu Haceim. NaHCOs; (100 mur), Bogo#t (2 x 100 min) u
3areM paccosioMm (100 mu). Pacteop 3arem cyumu (MgSO4) U KOHLIEHTPUPOBAIU B BAKyyMe Ha
auokcuae kpemHus. B pesynbrare ounictku nocpeactsoMm FCC ¢ amouposanuem 0-4% CH3;0H
B CH,Cl, nony4anu ykasaHHoe B 3aroyioBke coenunenue (772 wmr, 87%) B BUAE OPaHKEBOTO
tBepmoro Bemectsa; '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) yacTU4HO CKPBHIT MHUKOM XJjiopodopma, 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.
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IIpomexxyrounoe coeaunenue 93: N-[5-Xaop-4-(1 H-uHn0.J1-3-1a1)0IupUMHAIHH-2-HJ1]-

4-[(3R)-3-nuMeTHJI-aMHUHOIUPPOJIHAHH-1-11]-6-MeToOKCHOeH30.J1-1,3-1THAMHH

Cmech 5-xnop-N-{4-[(3R)-3-aumMeTrnIaMUHOMUPPOTUINH- | -1J1|-2-METOKCU-5-HUTPO-
¢dennn }-4-(1 H-uanon-3-un)nupumuans-2-amuna (Ilpomexkyrounoe coennnenue 94, 350 wr,
0,69 mmoib), skenesa (231 mr, 4,13 mmones) 1 NH4Cl (27,6 mr, 0,52 mmonb) B atanone (15 mn) u
Bozie (5 MJT) KUTIISITHITH ¢ OOPaTHBIM XOJIOJUIbHUKOM B TeueHue 1,5 4. CMech 3areM OXJIaKaaiu
U KOHLeHTpupoBaiu B Bakyyme. Ocratok pactupanu ¢ 10%-uemm CH30H B CH,Cl, (15 ™M) B
teyenue 0,25 4 u 3atem pubrpoBanu. Octatku cHoBa pactupanu ¢ 10%-upim CH;0H B CH,Cl,
(15 M) u 3arem ¢unprpoBanmu. OObearHEHHBIE (PUIBTPATHI MPOMBIBAIN PACCOJIOM, CYIIHIIH
(Na;S04) u KoHLEHTpHpoBaM B Bakyyme. B pesymbrate oumctku mnocpenctsom FCC ¢
samoupoBanueM 3%-ubiMm CH30H B CH,Cl, u 3arem 2-5% 7 H. METaHONBHOTO aMMHUakKa B
CH,Cl, nony4danu yka3aHHOE B 3arojioBke coequHenue (261 mr, 79%) B BUIe JKEITOH MEHBI, 'qH
SAMP: 1.73-1.86 (1H, m), 1.99-2.12 (1H, m), 2.20 (6H, s), 2.81-2.91 (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.

IIpomMekyTOUYHOE coelHeHHue 94: 5-Xaop-N-{4-[(3R)-3-

AUMETHJIAMUHONUPPOIHANH-1-11]-2-MeToKcH-S-HuTpodenni}-4-(1H-nunoa-3-

HJI)IHPUMHAUH-2-AMHUH

(R)-(+)-3-(Aumerunamuno)mupponuand (0,111 mm, 0,87 wmmonp) nobaBmsiau K
cycnemsun  S-xyop-N-(4-¢pTop-2-meTokcu-S-uutpodennn)-4-(1 H-uHaom-3-uin)mupuMuanH-2-
amuHa (IIpomesxyTounoe coexuHenue 76, 300 mr, 0,73 mmonb) u DIPEA (0,151 wmn, 0,87
mMmoJib) B DMA (3 mit) u cmeck Harpeasu nipu 140°C B yCIIOBHSX MHKPOBOJHOBOTO H3JTyUEHHSI
B Teyenne 0,5 4. Cwmech 3arem pazbasnsmu CH;0H u abcopOupoBanu Ha kosnoHke SCX.
Kononky npombiBamn CH3OH u smoupoBanu cmechro 1:1 meranonbHoro ammuaka u CH,Cl,.
CootercTByromue Gppakiuy KOHIEHTPUPOBAIU U JOMOJTHUTEIBHO ouninamu nocpenctsom FCC
¢ amoupoBanueM 1,5% 7 H. meranonmpHOTO ammuaka B CH,Cl,, monyuast ykasaHHOE B 3aroJioBKe
coenuuenne (353 mr, 96%) B Bume opamkesoii mensr, 'H SAMP: 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.

IIpomeskyTouHOE coeariHeHue 95: N’ -[5-Xaop-4-(1 H-uuao01-3-0) MU pUMHAIHH-2-HJ1 |-

NI-( 2-}11/IMeTl/lJ'laMHH0-3TI/I.]I)-5-MeT0KCI/I-N1-MeTI/IJ166H30J'l-1,2,4-TDI/IaMl/IH
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Cmecy  N-[5-xnop-4-(1H-unpon-3-un)nupuMunuH-2-ui|-N'-(2-auMeTunaMiuHO3 THIT)- 2 -
MeTOKCH-N-MeTni-5-Hutpoden3on-1,4-nuamuna (Ilpomexkyrounoe coeamnenue 96, 350 wr,
0,71 mmonb), xene3a (236 wmr, 4,23 mmounb) 1 NH4Cl (28,3 mr, 0,53 MmMoub) B 3Tanose (15 mi) u
Boze (5 MJT) KUIIATHIIN ¢ OOpaTHBIM XOJOAMIBHUKOM B TeueHue 1,5 4. Cmech 3aTeM oXJIaxaanu
U KOHIeHTpupoBaimu B Bakyyme. Ocrarok pactupanu B 10%-wom CH3;0H B CH,Cl, (15 mu) B
teuenue 0,25 4 u 3areM punbTpoBanu. Ocratku cHoBa pactupanu ¢ 10%-upiv CH30H B CH,Cl,
(15 mn) u 3arem ¢unbrpoBamu. OObearHEHHbIE (PUIBTPATHI MPOMBIBAIN PACCOJOM, CYIIMJIH
(Na;SO4) u KoOHUEHTpHupoBaiu B Bakyyme. B pesynbrate oumctku mnocpenctsom FCC ¢
amoupoBanueM 5%-ubiMm CH3;0H B CH,Cl; u 3arem 2-5% 7 H. METaHOJIBHOTO aMMHAaKa B
CH,Cl, nonyuanu ykasanHOe B 3aronoske coenuuerne (159 mr, 48%) B Bize sKkenToil neHsr; ' H
SAMP: 2.18 (6H, s), 2.38 (2H, t), 2.66 (3H, s), 2.91 (2H, t), 3.68 (3H, 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.

IIpomexkyrounoe coeaunenue 96: N-[5-Xaop-4-(1 H-unnoJ1-3-wa)nIupuMuauH-2-HJ]-

- Z-IUMETHJI- AMHHOITHJI )-2-METOKCH- ~-METHJI-D-HUTPOOCH30JI-1.4-ITHAMHH
(2 )-2 N’ 5 6 1.4

N,N,N'-tpumermmtinenauamud (0,113 my, 0,87 mmonb) no0aBisui K CyCHEH3UHd S-
xyop-N-(4-¢prop-2-merokcu-5S-untpodernn)-4-(1 H-uanon-3-uin)mupuMUINH-2-aMIHA
(ITIpome:xyTouHoe coexunenue 76, 300 mr, 0,73 mmons) u DIPEA (0,151 mn, 0,87 mMMmons) B
DMA (3 mi) u cmech HarpeBaiu rpu 140°C B yCJIOBUSAX MUKPOBOJIHOBOTIO HU3JIy4€HUs B TE€UEHUE
0,5 u. Cmecp 3arem pazbasmsuiu CH3;0H u abcopbupoBanu Ha kojonke SCX. Kononky
npomeiBain  CH30H wu smouwpoBanmu cmeceto 1:1 wmeranompHoro ammmaka u CH,Cl,.
CootrBercTByromue (pakidd KOHLEHTPUPOBAIM U ouumain nocpeactBom FCC ¢
smoupoBanueM 2% 7 H. meraHonbHoro ammuaka B CH)Cl, ¢ monydyeHuem yKa3aHHOTO B
3aronoBke coenuHeHus (354 mr, 98%) B Bume opamxesoil mensr, 'H SIMP: 2.16 (6H, s), 2.52
(2H+DMSO, m), 2.87 (3H, s), 3.30 (2H, t), 3.89 (3H, s), 6.84 (1H, s), 6.97 (1H, t), 7.13-7.23
(1H, m), 7.46 (1H, d), 8.16 (1H, s), 823 (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.

IIpomeskyrouHoe coearHenue 97: N’ -[5-Xn0op-4-(1-MeTHIHHI0I-3-HJ1 )ITHPUMHAIHH-

2-n.11]-N1-( 2-zmMeTn.11aMnﬂoaTnn)-S-MeToxcn-Nl-MeTn.nﬁeHso.n-1,2,4-TpnaMnH

Cwmech N-[5-xn0p-4-(1-MeTunHAO0-3 -1i) U pUMUAANH-2-11 |-N'-(2-TUMe TUIIaMHUHO-
3THIN)-2-MeTOKCU-N -MeTrn-5-aurpodenson-1,4-nnamuna  (IlpomexkyTounoe coexnmHeHue 98,
553 wmr, 1,08 mmoib), skene3a (363 mr, 6,51 mmons) u NH,Cl (43,5 mr, 0,81 Mmomb) B 3TaHONE

(23 M) u Boze (7,67 MiT) KMITATHIIN C OOPATHBIM XOJIOJWIBHUKOM B TedeHue 1,5 4. Cmeck 3aTem
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OXJIAXK/IAJIM M KOHLIEHTpUpOoBaiH B BakyyMme. ITonyuennsiii ocratok pacteopsimun B CH,Cl, (100
i) u CH30H (10 M) u 3Ty cMech nepememuBanu B TedeHue 0,25 4 u 3aTeM QUIBTPOBAIH.
Ocanox Ha ¢unbTpe npombiBanu aponosHuTenbHbIM KkKommuectBoM CH,Cl, u CH30H #u
o0bequHEeHHYI0 opranuyeckyro ¢asy cymuan (MgSQO,;) M KOHLEHTpUpOBaIM B Bakyyme. B
pesyaprate ounctku nocpenctsoM FCC ¢ smouposanuem 0-5% MeTaHOJBHOTO aMMHaka B
CH,Cl; monyyanu TBepaoe BEMECTBO. ITO TBEPIOE BEIIECTBO PACTBOPSUIN B TUITHIOBOM duUpe
U HeOOJbIIOEe KOJIMYECTBO KOPHYHEBOIO OCafka yaamsuid ¢uibTpoBaHueM. @DuibTpar
KOHLICHTPUPOBAJIM B BaKyyMe€ C TIOJIYYEHHEM YKa3aHHOTO B 3arojioBke coenuHeHus (409 wmr,
79%) B BURE KOpHuHEBOro crekna;, '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.

IIpomexkyrounoe coenuuenue 98: N-[5-Xaop-4-(1-MeTHIAHHAO0I-3-HJI ) IHPUMHAHH-2-

wia]-N'-(2-puMeTHIAMHHOI T )-2-MeTOKCH-N -MeTHI-5-HuTpo0en3o0a-1.4-1uamMun

N' N' N’-tpumernnsran-1,2-guamus (0,189 v, 1,49 MMOiIb) 106aBISsUIH K CyCIIEH3HH 5-
xyop-N-(4-¢prop-2-merokcu-S-uutpodernn )-4-(1-MeTHIMHAO0-3 -1i)TUPUMUANH-2-aMIHA
(ITpome:xkyTounoe coexunenue 87, 700 mr, 1,24 mmoinn) u DIPEA (0,431 mu, 2,48 mMMoib) B
DMA (5 mi). CMech 3aTeM HarpeBaiud B YCIOBHIX MHKPOBOJHOBOrO m3nyudeHus npu 140°C B
teuerne 0,5 u. Cmech pasbaBmsumm CH3;0H u abGcopbuposanu Ha konoHke SCX. Komonky
npomeiBain  CH3;0H wu smoupoBanu  npubnusurespHo 1 M MeTaHOJNBHBIM  aMMHAKOM.
CootBercTByromue Gpakiuy KOHIEHTPUPOBAIH U JOMOJHUTENbHO ovnianu nocpeacrsom FCC
¢ amoupoBanueM 0-5% wmeranonbHoro ammuaka B CH,Cl, ¢ monyuyeHneM yKa3aHHOTO B
3aronoBke coemunenns (561 mr, 89%) B Bune opamkesoro macaa, 'H SIMP: (CDCls) 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),
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: ES" MH" 510,27.

TIpomexkyrounoe coequuenue 99: 2-{[5-AMuHo0-2-MeTOKCH-4-(4-MeTHIIUNIEpA3HH-] -

un)dennalamuno}-4-(1 H-uaa0J-3-u1)IHPUMHANH-S-KAPOOHUTPHJI

N'-[5-Xnop-4-(1 H-ua0mn-3 -1 IupuUMHIIH-2-11 | -4-MeTOKCH-0-(4-MeTrnnunepa3us- 1 -
wn)oenson-1,3-nuamus (IlpomexyTounoe coenuHenue 74, 268 wmr, 0,58 MMoOIb), MOpPOIIOK
muaka (3,78 wr, 0,06 mmonb), Tpuc(ambensmnuaeHaneroH)qunamuaansa(0) (52,9 mr, 0,06
MMOJIb), AMLUKIO-Tekcui(2',4',6'-rpumsonponmndndennn-2-un)pochun (‘XPhos’, 55,1 mr, 0,12
MMOJIb) B AuiuaHonuHK (40,7 mr, 0,35 MMonb) nmomemtanu B koady nox N, u 3aTeM 100aBIsuN

nerazupoBaHHblii DMA (3 mi). IlonyueHHyIO CyCHEeH3HIO MepeMellnBaiyd B T€YEeHHE 3 9 Mpu
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95°C. Cmech 3atem pazdasisuin EtOAc u mpoMbiBasid 5 pas Boxoi u 3ateM paccosiom. Pacteop
3areM cymmn (MgSO,) 1 KOHIEHTpUpoBaiIu B BakyyMme. IlonydeHHBIH OCTaTOK pacTupanu ¢
IVSTHIIOBBIM 3(QHUPOM U TMOJY4YEHHOE TBEPJAOE BEIIECTBO coOMpanu (QHUIBTPOBAHUEM U
NPOMBIBAIM  JAMATHJIOBBIM 3(QUPOM ¢ TOJYy4YEeHHEM HEOYMIIEHHOrO MNpPOAYKTa. OJTOT
HeouuneHHbI MaTepuan pactBopsiiiu B cmecu CH,Cl,/CH30H n KOHIEHTpHpOBaiu B BaKyyMe
Ha auokcuae kpemuus. B pesynbrare ounctku nocpeactsom FCC ¢ smoupoanuem 1,5-8% 7 H.
meraHospHOrO ammuaka B CH,Cl, monyuyanu TBepnoe BemectBo, kotopoe nmpomsisaiu CH3;OH
(0,2 M) ¢ ONyYEeHHEM YKa3aHHOTO B 3aroyioBke coenunHeHus (48 mr, 18%) B Bune OexeBoro
KPUCTAJUTMUECKOTO TBEPAOTO BEIIECTBA; 'H sSIMP: 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.

IIpomeskyvrounoe coeaxunenue 100: NI-(Z-Z[nMeTn.naMnﬂoaTn.n)-S-MeToxcn-Nl-

meTua-N'- [4-(1-MeTHIAHHA0JI-3-HJa)MUPUMHANH-2-Ha]0en30.-1,2.4-TpHaMuH

0
N
N=0 » NHZ
AN
N N/ N— N N/ \N_
H N H N
Cwmech N'-(2-mumeTrnaMuHOITUN )-2-MeTOKCU-N -MeTu1-N-[4-(1 -MeTunuHI01-3 -

W) TUPUMHUIUH-2-UJ1 | -5-HUTpoOeH301-1,4-nuamunaa (Ilpomexyrounoe coenumHenue 101, 220
mr, 0,46 Mmmonb), kene3a (155 wmr, 2,78 mmonb) u NH4CI (17,32 wmr, 0,32 mmosb) B 3TaHome (12
MT) ¥ Bozie (4 MUT) KUTISITHITH ¢ OOPaTHBIM XOJIOAWIBHUKOM B TedeHHe 2 4. HeounimeHHyo cMech
OYUIIAJI TIOCPENCTBOM HOHOOOMEHHON Xpomarorpaduu, ucnoib3ys kojgoHky SCX. Ilenesoi
NPOAYKT 3IIOUPOBAIH U3 KOJIOHKH, UCTIONB3YSl 7 M METaHONBHBIH aMMHAK, H COOTBETCTBYIOIIHE
¢bpakuny OOBEOMHSIN U KOHLEHTPUPOBAIN B BaKyyMe Ha JUOKCHIE KpeMHHs. B pesynbrare
ounctku nocpeacrsom FCC ¢ smoupoBanuem 0-5% 7 H. meraHonpHOoro ammmaka B CH,Cl,
TOJy4any yKasaHHOE B 3aronoske coenuuerue (175 mr, 85%) B Bune Gesxesoit nensr, 'H SMP:
2.17 (6H, s), 2.36 (2H, t), 2.63 (3H, s), 2.88 (2H, t), 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.
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Ilpome:kyrounoe coexunenue 101: '~(2-TuMeTHIAMHUHOITHI)-2-MeTOKCH-/N -

meTHia-N-[4-(1-MeTHINHI0J1-3-HJ1) IHPUMHARH-2-1J]-5-HuTpoOen3o0.1-1.4-tuaMmuy

NI,N],Nz-TpI/IMeTI/IJ'IBTaH-l,2-I[I/IaMI/IH (80 wmr, 0,79 mMmoub) nobaBsUM K CycrieH3uu N-
(4-drop-2-merokcu-S-autpodernn)-4-( 1 -MeTHIuHI0-3 -1 TUPUMHU TN H-2-aMHUHA
(ITpome:xkyTouHoe coenuHenne 129 (koTopoe MOKET OBITh MOJYYEHO CIOCOOOM, OMHMCAHHBIM
s [Ipomexyrounoro coexunenusi 87); 350 mr, 0,79 mmonp) u DIPEA (0,342 wmn, 1,97
MMoOJb) B 2,2,2-tpudropstanone (5 mi). Cmech HarpeBajd B YCJIOBHSIX MHKPOBOJHOBOTO
manyuennst npu 140°C B Teuenne 1 4. OXJaXKIEHHYIO PEAKLHUOHHYIO CMECh OYHILIAJIH
MOCPEICTBOM HMOHOOOMEHHOH Xpomarorpaduu, ucnonbidysi kojonky SCX. ILleneBoit mpoaykr
SJIIOUPOBAIM M3 KOJIOHKH, HUCHONB3ys 7 M MeTaHOJbHBIM aMMHMAaK, U COOTBETCTBYIOLIHE
bpakuuy OOBEOVHAIN U KOHLIEHTPUPOBAINM B BaKyyMe Ha JUOKCHIE KpeMHHs. B pesynbrare
ounctku nocpeacrsom FCC c¢ smouposanuem 0-4% 7 H. meraHonpHOoro ammuaka B CH,Cl,
NOJIy4Yasld yKa3aHHOE B 3arojioBke coeauHenue (230 mr, 62%) B BHUAE OPaH)KEBOIO TBEPAOTO
semectsa, 'H SMP: 2.16 (6H, s), 2.45-2.49 (2H, t, ckpsir 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 (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.

IIpomekyTouHOE coeIHHeHHe 102: 2-{[S-AmMuu0-4-(2-1UMeTHIAMHHOI THI-

MeTHIAMHHO)-2-MeToKcu(enna|amuno}-4-(1-MeTHIHHAOI-3- W) IHPUMHAHH-S-

KAPOOHUTPH.I

N*-[5-Xn10p-4-(1-MeTUTHHAO-3-WT) T PUMATHH-2-111 | -N -(2- AHMeTHIAMHUHOSTHIT)-5 -
merokcu-N'-merunGenson-1,2, 4-tpuamue  (Ilpomexyrounoe coemunenne 97, 250 wr, 0,52
MMOJIb), UHK (3,41 mr, 0,05 Mmonb), Tpuc(nubensmwnenaneTon )annauanuii(0) (47,7 mr, 0,05
MMOJIb), aunukiorekcui(2',4',6'-rpunsonponunondennn-2-un)dpochun (‘XPhos’, 49,7 wr, 0,10
MMOJIb) U JUIHAHOUMHK (36,7 mr, 0,31 MMOIIb) IOMEINAIH B pEaKLMOHHY0 poOupky mox N, u
3areM nodasisuu nerazupoanHbii DMA (1,38 mun). [lonyueHHyIO CyCrieH3uIo nepeMernBaiy B

tedenue 3,5 4 npu 95°C. Cmecek 3arem pazdasnsamn EtOAc u npomeiBamm 5 pa3 Bomoil u 3areMm
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pacconom. PactBop 3arem cyunmumm (MgSQO,) u KoHuUeHTpupoBaiu B Bakyyme. OcCTaTtok
pactopsuiu B cMecu CH30H/CH,Cl, u pacTBOp OCTaBIsIM NPOXOAMTH 4Yepe3 KapTPHIK
stratospheres SPE PL-Thiol MP SPE (noctynen ot Polymer Laboratories) mon neiicTBiem CHIIbI
TsokecTd. [lonyueHHBI pacTBOpP KOHLEHTPUPOBAJIM B BaKyyMe M OCTaTOK pPacTHpPAIU C
am>TUIOBEIM  3upom. [lomydeHHoe TBepmoe BemecTBO cobupanu (QUIBTPOBAHUEM H
MPOMBIBAJIA JTUITUJIOBBIM 3(UPOM C MOJNyUYEHHUEM YKa3aHHOTO B 3aroyioBke coenuHenus (80 mr)
B BHZE JKEJITOr0 TBEPAOro BellecTBa. Bopmuble paboume pacTBOPBI OYHUINAIHA TMOCPEACTBOM
WOHOOOMEHHOM Xpomartorpaduu, Ucrnonb3ys kojgoHky SCX. IleneBol mpoOAyKT 3TFOUPOBATH U3
KOJIOHKH, HCIONB3ysi 7 M METaHONIbHBIH aMMHUAaK, M YHCTble (PPAaKIMH KOHLEHTPUPOBAIU B
BaKyyMe C MOJlydeHHeM KopudHeBoro macia (126 mr). B pesyibraTte OYHCTKH MOCPENCTBOM
FCC c¢ smoupoBannem 0-5% wmeranompHoro ammmaka B CH)Cl, momyuanm yka3zaHHOe B
3arojioBke coenuHeHue (94 Mr) B BHUAE KENTOro TBepAoro BemecTBa. OOe mapTUM MpoOayKTa
oObpenuHsN ¢ moydeHueM nponaykra (174 mr, 71%) B Bume skeITOr0 TBEPIOTO BEIIECTBA; H1/Z:
ES"MH" 471,33.

IIpomexkyrounoe coeamuenue 103: 4-[(3R)-3-pumMeTnaaMUHOMUPPOIHAHH-]1-11]-6-

MeToKcH-N-[4-(1-MeTHINHI0JI-3-HI ) IHPUMHARH-2-1a]0eH3001-1,3-1THAMHH

Cwmecy  (N-{4-[(3R)-3-auMeTnIaMuHONUPPOIUINH- 1 -1i1]-2-MeTOKCU-5-HUTpOdeHwM | -4-
(1-merununpon-3-un)nupumunni-2-amusaa (Ilpomeskyrounoe coexmnenue 104, 360 mr, 0,74
MMOJIb), kene3a (247 mr, 4,43 mmonb) u NH4Cl (27,6 mr, 0,52 mmodnb) B sTanosne (12 mi) u Boze
(4 M) kunsATHIM ¢ OOPATHBIM XOJOAMIBHUKOM B TedeHue 2 4. HeounIneHHyo CMeCh OuUINan
HIOCPEICTBOM MOHOOOMEHHOW Xpomarorpaduy, ucrnonbidyst koiaoHky SCX. LleneBoii mpomykr
SJIIOUPOBAIM W3 KOJIOHKH, HUCIHONBb3ysd 7 M MeTaHOJbHbIM aMMHAaK, U COOTBETCTBYHOILUE
(bpakuuy OOBEOMHSIIN U KOHLIEHTPUPOBAIM B BaKyyMe Ha JUOKCHIE KpeMHHs. B pesynbrare
ounctku nocpeacrsom FCC ¢ amoupoBanuem 0-5% 7 H. MertaHonpHOoro ammmaka B CH,Cl,
TOJIy YAy yKa3aHHOE B 3aroNoBke coennHerne (280 mr, 83%) B Buxe Gesxesoit mexsr;, 'H SMP:
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.

IIpomexkyrounoe coenunenue 104: N-[4-[(3R)-3-numMeTHJIaMHHONUPPOIHANH-1-H]-

2-mMeToKcH-S-HUTPOodeHna]-4-(1-MeTHIHHA0I-3-HT)THPUMHAHH-2-AMHH

(3R)-N,N-dumernnmupponunus-3-amut (107 mr, 0,94 MMoib) 1o0aBsIH K CYCIIEH3UU

N-(4-¢prop-2-merokcu-S-autpodernn)-4-(1-MeTuIMHA0-3 -1 ) TUpPUMUANH-2-aMIHA
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(ITpome:xkyTouHoe coenuHenne 129 (koTopoe MOKET OBITh MOJYYEHO CIIOCOOOM, OIMHMCAHHBIM
s IlpomexkyTrounoro coegunenust 87), 0,372 mu, 2,13 mmons) B 2,2, 2-tpudTopatanone (5
MJI) U CMECh HAarpeBajii B YCJIOBUSIX MHUKPOBOJHOBOro maiyueHust npu 140°C B teuenue 1 u.
OxNaXIeHHYI0 CMeCh OYMINAIM IMOCPEACTBOM HOHOOOMEHHOW Xpomarorpaduu, HCIOIb3Ys
kosoHKy SCX. IleneBoil MpOAyKT 3IOUPOBATM W3 KOJOHKU, MCMONB3Ys 7 M MeTaHOJbHBIH
aMMHaK, U COOTBETCTBYIOLIHE (pakiuuu OObEAMHSIIM M KOHLEHTPHPOBAIM B BaKyyMmMe Ha
nuokcune kpemuusi. B pesyabprate oumctku nocpencrsoMm FCC ¢ smoupoBanuem 0-4% 7 H.
metaHojpHOrO ammuaka B CH,Cl, mosy4anu ykazaHHOe B 3aroyioBke coenuHenue (364 mr, 87%)
B BHJI€ OPAaH)KEBOT'O TBEPJOTO BEIIECTBA, 'H sIMP: 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: ES" MH" 488 31.

IIpomesxkvrounoe coequnenue 105: N’ -(5-XJgop-4-nupasoao|1.5-alnupuaun-3-

WINHPUMHANHE-2-11)-5-MeTokcH-N' -MeTua-N'-(2-mop poaun-4-nasTin)Genson-1,2.4-

TpuamMmuH

PactBop NH4Cl (28,1 wmr, 0,53 mmozns) B Boge (13,00 mur) nobasnsinmn oqHON mopuueit K
nepememuBaeMoii  cmecu  N-(5-xnop-4-nupaszono| 1,5-a|nmupunun-3-nanmupuMuanH-2-ni)-2-
metokcu-N'"-metun-N'-(2-mopdonua-4-nistun)-5-aurpodbenson- 1,4-nuamMuna
(ITpomexxyTounoe coenunenue 106, 426 mr, 0,75 mmonb) u xeneza (251 mr, 4,50 mmonb) B
sranone (39 wu). IlomydeHHyr0 CMech mepeMelIMBaIM IPpU KHIITYEHHH C OOpaTHBIM
XOJIONUJIBHUKOM B TeueHue 2 4. Jlo0aBsiii JOTOJHUTEIbHOE KONUYeCcTBO »kene3a (251 mr, 4,50
mmosib) 1 NH4Cl (28,1 mr, 0,53 MMOJIb) U CMeCh TIepEMELIUBANIN TPU KUIISTYEHHH ¢ OOpaTHBIM
XOJIOAMJIBHUKOM B T€YeHHE AOMOJHHUTEIBHbIX 0,5 u. CMech KOHIEHTPHPOBAIH B BaKyymMe H
ocratok cmemmBaim ¢ DMF (5 ™) u 3areM OYHINAIM TMOCPEICTBOM HOHOOOMEHHOM
xpomartorpadum, wucrnonb3ysi kojoHky SCX. IlereBod NPOAYKT 3SJIIOMPOBANUA U3 KOJOHKH,
ucnionb3ysi 7 M meranonpHbii ammuak B CH,Cly, u cooTBeTcTByOmne Gpakiui OObeAHSIN 1
KOHLIGHTPUPOBAJIU B BakyyMme. B pesynbrare ounctku nocpencrsom FCC ¢ smouposanuem 1,5-
7% 2 M metanonbHoro ammuaka B CH,Cl, nonydanu ykasanHoe B 3arojioBke coenuHerne (304
mr, 80%) B Buae xenroit mensr, H SIMP: 2.43 (4H, m), 2.45 (2H, t), 2.68 (3H, s), 2.93 (2H, 1),
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: ES" MH" 509.

IIpomexkyrounoe coenuHenue 106:  N-(5-Xuaop-4-nupaszouo|l.5-alnupuann-3-

WINUPUMHANH-2-11)-2-MeTOKCH-N"-MeTu1-N'"-(2-MopdoanH-4-1IITHI)-S-HUTPOGEH30.1-
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1.4-nmamun
5-Xnop-N-(4-¢pTop-2-meTokcu-S-autpodennn)-4-nupazono| 1,5-a|mupunns-3-

winupumuauH-2-amMuH (Ilpomexyrounoe coequnenue 20, 311 mr, 0,75 mmoinb), N-meTun-2-
mopdoaunostanamun (130 mr, 0,90 mmons) u DIPEA (0,157 mu, 0,90 MMoIb) pacTBOpSIA B
DMA (3 M) 1 repMeTHYHO 3aKpBIBAIN B MPOOUpPKE AT MUKPOBOJIHOBOHM oOpadorku. Cmech
HarpeBaJii B YCJIOBHSX MUKPOBOJHOBOrO wu3nyueHus no 140°C B teuenme 0,75 4, 3arem
OXJIaXaIH 10 K.T. 3ateM cMmech pazbasisuin CH3OH u ounianu nocpencTBoM HOHOOOMEHHOMH
xpomaTtorpadum, ucnonbdysi kojoHky SCX u smoupyst 1:1 7 H. METaHOJNBbHBIM aMMHAKOM B
CH,Cl,. CootBerctByromue ¢pakuud OOBENUHSUIA M KOHLEHTPHPOBAIM B BaKyyMe C
NOJIyYeHHUEM YKa3aHHOrO B 3arojioBke coemuHenus (429 wmr, 106%) B BHIE OpaHKEBOTO
TBEPAOTO BEIIECTBA, KOTOPOE UCIOIB30BAIU Oe3 MajbHeHeld OYnCTKHY, 'H SIMP: 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),
735 (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.

IIpomesxkyrounoe coeanHenue 107: N’ -(5-Xyop-4-nupa3soo|l.5-alnupuann-3-

I/I.]'ll'll/lDHMl/IHHH-Z-HJ])-S-MeTOKCI/I-NI-MeTI/IJ'l-NI-[2-( 4-meTnanunepasud-1-na)ITnaloenso.-

1.2.4-TpuamMuH

Cwmech N-(5-xnop-4-niupazono| 1,5-a|nupunus-3 -uiInmupuMuInH-2-1j)-2-MeTOKCH-N -
metm-N'-[ 2-(4-meTunnunepasun- 1 -un)stun|-5-uutpodbenson-1,4-nuamunra - (0,182 r, 0,33
MMoJib), kenesa (0,110 r, 1,98 mmons) 1 NH4Cl (0,012 r, 0,23 mmons) B EtOH (10 M) u Boze
(3,33 Mu1) KUDSITUITH ¢ OOPATHBIM XOJIONUJIBHUKOM B TeueHue 1,5 4. 3atem cMech OXJaXKaanu 0
K.T., (UJIBTPOBAIIM M KOHIEHTPUPOBAJIH B Bakyyme. B pesynbraTe OUMCTKH IMOCPEICTBOM
WOHOOOMEHHOM xpomartorpaduu ¢ ucnojb3oBaHueM kojoHkun SCX u smoupoBaHuem 1 M
METaHOJbHBIM aMMHAKOM U TOCJI€ KOHLEHTPHUPOBAHUS COOTBETCTBYIOIMX (Dpakiuil monyyanu
KopuuHeByr0 cmony (162 mr). B pesynbrate nomonnutenpHol ounctku nocpeactsoM FCC c
smonposanueM 2-7% 1 M meranonsHoro ammuaka B CH,Cl, nonydann yka3aHHOE B 3aroJIOBKE
coenunenne (0,148 r, 86%) B Buae xentoii cMonbr, 'H SIMP: (CDCls) 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.

IIpomexkyrounoe coequnenue 108:  N-(5-Xuaop-4-nupaszouo|l.5-alnupuann-3-

HWINHPUMUANH-2-1J1)-2-MeTOKCH-N -MeTuJ1-N -[2-(4-meTnanunepaszul-1-na)3tual-5-

HUTPOOeH30.1-1.4-1uaMuH
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DIPEA (0,105 mu, 0,60 mmonb) mobasnsinu k cMmecH S-xnop-N-(4-¢pTop-2-mMeTokcu-5-
HUTpoeHmn)-4-nupaszono[ 1,5-a|nupuans-3 -uinupuMuaAnH-2-aMIHA (ITpomesxyTouHOE
coenuHenue 20, 0,207 r, 0,5 mmonp) u N-merun-2-(4-merwnnunepasuH-1-ui)sTaHaMHUHA
(ITpome:xyTounoe coenunenue 109, 0,079 r, 0,50 mmonb) B DMA (5 mi1). CMmech HarpeBaiu B
YCIIOBUSIX MUKPOBOJIHOBOTO n3iny4deHus npu 140°C B reuenue 3 4. JloOaBisiian JOMOIHUTEIbHYIO
nopimto  N-metun-2-(4-merwnnunepasus- 1-mn)sranamuda (8 wmr, 0,05 mMMoib) U cMech
HarpeBaJid B YCJIOBUSIX MUKPOBOJHOBOTO m3nydenus npu 140°C B TedeHune | AOMOTHUTETBHOTO
yaca, Moclie 4ero OXJaXKAald A0 K.T. 3aTeM CMeChb KOHIIEHTPHUPOBAJIH B BaKyyMe U OCTaTOK
pactBopsuiu B CH3;OH. B pesynbraTe O4HCTKH MOCPEACTBOM HOHOOOMEHHOH XpomaTorpaduu ¢
ucnonbp3zoBanuemM kosnoHkd SCX u smoupoBaHueM 1 M MeTaHOJBHBIM aMMHAKOM M IOCTE
KOHLICHTPUPOBAHHU COOTBETCTBYIOIIMX (pakimuii B BakyyMe TOJNydYadd HEOUYHIICHHbIH
Matepuas. B pesynbrare gqonosHuTeapbHOM ouncTkU nocpeactsoM FCC ¢ amouposannem 2-8%
CH;0H B CH)Cl, monyuanu yka3anHoe B 3aronoBke coeaunenue (0,186 r, 67%) B Buze
opamxkesoii mensr, 'H SAMP: (CDCl3) 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: ES" MH" 552,59.

IIpomexxyrounoe coenunenue 109: N-Merui-2-(4-MeTHanunepasui-1-ua)ITaHaMuH

Orunkapoonoxnopunar (8,14 mu, 85,14 mMonp) no0aBIsUM MO KarusiM K N-MeTu-2-
nunepasus- 1 -wmranamMuny (5,0 r, 38,7 mmonb) u TpusTHnaMuny (12,95 mi, 92,88 mmonb) B
THF (40 mu) mpu 0°C B Teuenue nepuona Bpemenu 10 munyt moxn N,. ITonyuennyro cmech
OCTaBJSUTM HArpeBaTbCsl IO K.T. M IepeMemmBaiu B TeueHue 2 4. IlomydeHHyro Oenyro
CycCreH3uo (UIBTPOBANIM M MPOMBIBATM C ucnojb3oBaHueM THF (2 x 20 mu). ®unbrpar
KOHLICHTPUPOBAJIM B BaKyyMe W MOJY4YeHHbIH ocTaTok pactBopsuii B EtOAc (75 mu). Dtor
pactBop mnpombiBamu Hackim. Na,CO; (50 mum). 3areM BOXHBIA MPOMBIBOYHBIA PACTBOP
skctparuposaiiu EtOAc (50 mur). O6benuHeHHbIe OpraHudeckre pactBopsl cyurmmm (MgSO,) u
KOHLIEHTPUPOBAIA B BAKyyMe€ C IOJyYEHHEM HEOYHINEHHOTO NMPOMEXKYTOYHOTO COETUHEHHS
(10,55 r). 910 coenunenue pacteopsuin B THF (60 mur) n oxnaxnamu go 0°C. ITo kamsim mox N,
nobasnmsmn LiAlH; (101 mon, 100,6 mmons, 1 M B THF). Ilony4yenHnyro cMech mepeMennBain
IPU KUISTYEHUH ¢ OOpaTHBIM XOJIONWJIbHUKOM B TE€YEHHE HOUYHM, 3aTeM oxjaxkpanu no 0°C u
nocienoBaTesbHo obpabareiBany (o karsiM) Bopoit (3,8 mi), 15%-ueiM BogH. NaOH (3,8 M)
u Bonoii (11,4 mur) mpu GeicTpoM mepemernnpanun. Jlo6asisum quaromosyio semio (Celite™) u
MgSO4 u cmech punbTpoBany, npomeiBaan EtOAc u GpuibTpaT KOHIEHTPUPOBAIH B BAKyyMe C

nonyueHueMm OecuserHoro macia (3,35 r). Ocagok Ha ¢ubTpe mpomeiBaiu EtOAc (100 m),
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HarpeBamn a0 70°C wu 3arem ¢QuubTpoBanu. PUIbTPAT KOHLEHTPUPOBAIN B BaKyyMe C
nojiydeHueM fononHuTensHol naptun (1,023 r) ykazaHHOrO B 3arojloBKe CoequHeHus. Bcero:

437 1, 72%; 'H SIMP: (CDCls) 2.28 (3H, ), 2.33-2.6 (13H, m), 2.67 (2H, 1).

IIpomMeskyTouHOE coeaqHHeHne 110: 4-Metokcu-N'-[4-(1-MeTHINHN0JI-3-

W) DU PUMHANH-2-11]-6-(4-MeTnanunepasul-1-ua)oenso.a-1,3-nuamMun

Cwmech N-[2-merokcu-4-(4-merunnunepasus-1-mn)-5-aurpopenmn]-4-(1-metTumuHmon-3-
wn)nupumuauH-2-amuHa (Ilpome:kyTounoe coenunenue 111, 329 wmr, 0,609 mmorb), xkenesa
(233 wr, 4,17 mmonb) u NH4Cl (26,0 mr, 0,49 mmonb) B 3tanone (12 mu) u Bome (4 ™)
KUTISITHIIN ¢ OOPaTHBIM XOJIOMUJIBHUKOM B TedeHne 3 4. CMech OCTaBIsUIN OXJIAKAATHCS JIO K.T.
u 3ateM ¢QuubTpoBasu. PuUIbTpaT KOHLEHTPUPOBAIM B Bakyyme. B pesynbraTe OYHCTKH
MOCPEICTBOM HMOHOOOMEHHOW xpomarorpaduu ¢ HUCmosib3oBaHueM KoJoHKH SCX wu
smoupoBanueM 0,7 M MeTaHOJABHBIM  aMMHAaKOM M [OCJA€  KOHLEHTPUPOBAHUSA
COOTBETCTBYIOIIMX (pakuuii B BaKyyMe NOJy4alud KOPHYHEBYIO cMmony. B pesynbrare
nonojHUuTeNbHON ouncTku mocpeactBoM FCC ¢ smoupoBannem 0-5% 7 H. METaHOJBHOTO
ammuaka B CH,Cl, monyuanu ykasanHoe B 3arojioBke coenuHeHue (287 wmr, 93%) B Buze
cBeTo-KopiuHeBoii cmonsr, 'H SIMP: (CDCls) 2.37 (3H, br s), 2.59 (4H, s), 2.92-2.99 (4H, m),
3.79-3.86 (SH, m), 3.87 (3H, s), 6.71 (1H, s), 7.01 (1H, d), 7.27-7.34 (2H, m), 7.35-7.40 (1H, 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,

Ilpome:xxyTouHoe coeauHenue 111: N-[2-Merokcu-4-(4-meruanunepasus-1-mwm)-S-

HuTpodenn]-4-(1-MeTHINHA0J-3-WI)THPUMUAUH-2-AMUH

I-Merunnunepasun (89 mr, 0,89 mmons), N-(4-dprop-2-merokcu-S-uutpodenmn)-4-(1-

METWIHMHAO-3-wi)nupuMuanH-2-amMud (Ilpomexkyrounoe coeamnenue 129 (koTopoe MOKET
OBITh MOJY4E€HO crocoOOM, onmucanHbiM st [lpomekyTounoro coenunenust 87), 350 mr, 0,89
mmosb) U DIPEA (0,186 mu, 1,07 mmounb) cycnenaupoBaiu B DMA (6 mi1) U repMeTUYHO
3aKpbIBAIM B MPOOHMpPKE ST MUKPOBOJHOBOH 00pabOTKH. PeakIMOHHYI CMech HarpeBald B
YCJIOBHUSIX MUKPOBOJHOBOTO m3jydeHust A0 140°C B Tedenne 1 4 u 3aTeM OXJIaKgajdul 10 K.T.
Hobassiu CH;0H, u U3 pacTBOpa BbIMAnajio B 0CaIOK OpaH:KeBOE TBEPAOe BellecTBO. TBepaoe
BemecTBo codupanu unbrpoBanuemM u npombiBann CH3;OH, a 3atem nusTunoBeM 3¢upom.
3atem TBepaOe BEIIECTBO CYLIMIH C MOJYYeHUEM YKa3aHHOTO B 3arojioBke coenuHeHus (339 mr,
80%) B BHE OpaHXKeBoro Teepmoro semecrsa; '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); (curHamnbl 4 TPOTOHOB He OOHAPYKEHBI U BEPOSITHO CKPBITHI ITOA

koM DMSO); m/z: ES" MH" 474,56.
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IIpomexxyrounoe coeaunenue 112: N-[5-Xiop-4-(1-MeTHIHHI0I-3-HJI)IHPHUMHAIHH-

2-n]-4-(3-1uMernIaMmuHoA3eTHANH-1-11)-6-MeToKcHOen30J1-1,3-TuaMmul

Cwmecp 5-xyop-N-[4-(3-numeTunaMuHoa3eTUaNH- 1 -1)-2-MeTokcu-S-autpodernn|-4-(1-
METWINHION-3-wn)mupuMuinH-2-amuaa (Ilpomexyrounoe coeamnenue 113, 285 wmr, 0,56
MMOJIb), skene3a (188 mr, 3,37 mmoib) u NH4Cl (22,51 mr, 0,42 mmosib) B sTaHosne (9 mMi) u Boae
(3 M) kuMATHIM ¢ OOpPATHBIM XOJIONWJIBHUKOM B TeueHHe 2 4. 3aTeM CMeCh OXJIKAAIH U
dubTpoBamu wepes auatomosyio semio (Celite™). OUIBTPAT KOHIEHTPUPOBAIH B BAKYYME U
nojiyueHHbli octatok pacteopsuin B CH,Cl,. DTOT pacTBOp MpOMBIBATIHM PACcCOIOM, CYLIMJIH
(MgSO4) u KOHUEHTpHpOBaJIM B BakyyMe. B pesynprare oumctku mnocpenctsom FCC c
smonposanueM 1-20% 7 u. meranonpHOro ammuaka B CH,Cl, monyvanu ykasaHHOE B 3ar0JIOBKE
coenuuenne (263 mr, 98%) B Buxe KOpuUHEBOii cyxoii mienkn; '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, 4acTU4YHO CKPBIT CUTrHAJIOM 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.

IIpomexkyrounoe coeaunenue 113: 5-Xaop-N-[4-(3-nuMeTnaamuHoa3eTHANH-1-11)-

2-MeToKcH-S-HUTPOodeHna]-4-(1-MeTHIAHHA0I-3-HI)THPUMHAHH-2-AMHH

DIPEA (0,408 mu, 2,33 MMOJIb) O0ABISAIHN K CMecH conu S-xyiop-N-(4-¢pTop-2-MeToKCH-
S-autpodenmn)-4-(1-meTunuHaon-3-mw)nupuMuauH-2-amuHa © 0,8  tonyon-4-cynbhoHoBas
kuciora (Ilpomexxyrounoe coenunenne 87, 330 mr, 0,58 mmonb) B DMA (3 mi). 3atem ogHOIA
nopimedi  poGaBnsim  pguruapoxijopun N, N-gumerunazetunuH-3-amuHa  (IlpomexkyTounoe
coenuHenue 26, 121 wmr, 0,70 mmonb). CMmech HarpeBaji B YCIOBHSIX MHKPOBOJHOBOI'O
usnydeHus: npu 100°C B Tedenue 0,5 4, 3areM cmech oxjaxknanu u pazdasisuiu CH;0H wu
abcopOupoBanun Ha konoHke SCX. Komonky mnpomsiBanu CH3;OH wu smouposamm  1:1
metaHoJbHBIM aMMuakoM B CH,Cl,. CootBercTBytomime (pakiiyi KOHLIEHTPUPOBAIH B BAKYYME.
B pesynbrare gonomauTensHOM ounctku nocpencrsom FCC ¢ smouposanuem 1-10% CH3;OH B
CH,Cl, monyuanu yka3aHHOe B 3aroyioBke coeamnHeHue (295 mr, 100%) B BHAEe KOpHYHEBOH
cmosr;, 'H SIMP: (CDCls) 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, 4aCTUYHO CKPBIT CUTHAJIOM XJIOpOodopma),
7.29-7.41 (3H, m), 8.22 (1H, s), 8.37 (1H, s), 8.46 (1H, d), 9.05 (1H, s); m/z: ES" MH" 508.

IIpomexkyrounoe coeaunenue 114: 4-(3-JAuMerniaMmuHoa3eTHAHH-1-11)-6-MeTOKCH-

N-[5-meTni-4-(1-MeTHIHHA0JI-3-HJ ) MTUPUMHANH-2-Ha]0en30.1-1,3-nuamuy

Cwmecy  N-[4-(3-mumeTniaMHUHOA3ETHINH- | -1JT)-2-MEeTOKCH-S-HUTPOPeHN |-5S-MeTHII-4-

(1-merununpon-3-un)nupumuani-2-amusaa (Ilpomexkyrounoe coexmnenue 115, 210 mr, 0,43
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MMOJIb), sxene3a (144 mr, 2,58 mmons) u NH4Cl (16,13 mr, 0,30 mmoib) B 3TaHone (6 MiT) U BOJE
(2 mi) KuDATHIM ¢ OOPAaTHBIM XOJIOMMUIBHUKOM B TedeHue 2 4. HeounieHHyo cMech OuuInamu
IOCPENCTBOM HOHOOOMEHHOW xpomarorpaduu, ncnomib3ys kojoHky SCX u smoupys 7 M
METaHOJIbHBIM aMMHakoM. CooTBeTcTByIOLIME (Ppakuuu OObEAMHSUIN U KOHLIEHTPUPOBAIH B
BaKyyMe Ha JUoKcHuje kpeMHus. B pesynabprare nononHurensHol ounctku nocpenacrsom FCC c
smoupoBanuemM 0-5% 7 H. meraHompHOro ammuaka B CH,Cl, u mocne KOHLEHTPUpPOBAHUS
COOTBETCTBYIOLINX (DPAKIIHI B BAKyyMe MOJyYaJld KOPUYHEBYIO TIeHy. B pesynbrare erie onHoOM
OYUCTKH TIOCPEACTBOM HOHOOOMEHHOW xpomarorpaduu ¢ ucrnonb3oBaHueM KojoHku SCX u
3AKOMpoBaHMEM 7 M METaHONBHBIM  aMMMAaKOM  MOJyYald  MaTepual, KOTOPbIN
KOHLIEHTPUPOBAJIM B BakyyMe Ha JUOKCHAE KpeMHHUs. B pesynprare elne OIHON OYMCTKU
nocpencteoM FCC ¢ smouposannem 0-4% CH3;OH B CH,Cl, nmony4anu ykasaHHOE B 3arOJIOBKe
coennuenne (135 mr, 69%) B Buae KopuuHeBoii mexsr, 'H SAIMP: 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, s), 8.43 (1H, d);
m/z: ESTMH" 458,31.

IIpomexkyrounoe coeamuenne 115:  N-[4-(3-TumerniaamMuHoazeTHAHH-1-11)-2-

METOKCH-S-HUTpOodeHn]-S-MmeTna-4-(1-MeTHIMHAQ-3- W) IMPUMHANH-2-AMHH

N,N-numerunaszerunnn-3-amut (Ilpome:xxyrounoe coenunenne 26, 113 mr, 0,65 Mmmorb)
nobasnsinu Kk cycneHsuu N-(4-¢rop-2-merokcu-5-uutpodenun)-S-meTun-4-( 1 -MmeTununaaon-3-
wi)-nupumMuani-2-amuaa (IlpomeskyTounoe coexmnenue 79, 250 mr, 0,61 mmons) u DIPEA
(0,374 wmn, 2,15 mmonb) B 2,2 2-Tpudropatanone (5 mi). Cmech HarpeBaj B YCIOBHSIX
MUKpOBOJHOBOro wu3nydeHuss npu 140°C B tedenne 1 4. OXJaKAEHHYIO CMECh OYMILNAIH
NOCPECTBOM HOHOOOMEHHOW xpomarorpadum, ucnons3ysi kojoHky SCX wu smoupys 7 M
METaHOJbHBIM aMMuakoM. CooTBercTByromue (Gpakiuuu OOBENMHSUIM M KOHLEHTPHPOBAIH B
BaKyyMe Ha TUOKCHIE KpeMHHs. B pesynbprare momonauTenbHoN ounctku nocpenctsoM FCC ¢
smonposanuem 0-4% 7 H. meranonbHOrO ammuaka B CH,Cl, monyyanu yka3aHHOE B 3aroJIOBKE
coenuuenne (213 mr, 71%) B Buze opamskesoii mensr, '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, 1),
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: ESTMH" 488,63.

IIpomexxyrounoe coeaunenue 116: 4-(3-JAumMernaaMmunoazeTuau-1-ua)-6-MeToKCH-

N-[4-(1-MeTHIHHA0JI-3-HJ)MUPUMHANH-2-1]0en3001-1,3-1HaMuH

Cwmech N-[4-(3-gumeTnnaMuHOa3eTUANH- 1 -11)-2-MeToKcH-5-HuTpod ennn|-4-(1-
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METIJIMHAON-3-wi)nupuMuauH-2-amuHa (Ilpomesxyrounoe coexmnenue 117, 160 wmr, 0,34
mMmoIb), skenesa (113 mr, 2,03 mmonb) u NH4Cl (13,56 mr, 0,25 mmonb) B aTanose (5 M) u Boze
(1,67 M) xunaTwiIn ¢ OOpaTHBIM XOJOAMJIBHUKOM B TeueHHe 2 4. OXJaKAEHHYIO CMeCh
OYMIIATHN MOCPEACTBOM MOHOOOMEHHOI XpoMmarorpadun, UCroib3ys KoJoHKy SCX u amounpys
1:1 7 M wmeranoneHbiM ammuakoM B CH,Cl,. CoorBerctByromue ¢pakuuy oObenuHsIIN U
KOHLICHTPUPOBAJIM B Bakyyme. B pesynbrate nomonmHutenabHol ounctku mnocpenctsom FCC c
smoupoBanueM 0-5% 7 H. metanonbHOro ammuaka B CH,Cl, monyyanu yka3aHHOE B 3arOJIOBKE
coenunenue (120 mr, 80%) B Bue KopHuHEeBOH cMonbl, m/z: EST MH™ 444,61.

IIpomexkyrounoe coeaunenue 117:  N-[4-(3-AumernaamuHoaszeTHaAuH-1-m1)-2-

MeTOKCH-S-HUTpodenn]-4-(1-MeTHINHI0.1-3-WI)IHPUMUAHH-2-AaMUH

Hurunpoxnopun N,N-numerunazerunun-3-amuna (Ilpomesxkyrounoe coenunenue 26, 79

mr, 0,46 wmmomb) nobGaBmsmum Kk cycneHsun  N-(4-¢rop-2-merokcu-S-autpodernn)-4-(1-

>
METWIMHION-3-W)upuMuanH-2-amMiuaa (Ilpome:kyTounoe coenmnenne 129 (koTopoe MOXeET
OBbITH MOJy4eHO criocoOoM, onucanHbIM 171t [lpomeskyTouHoro coexnnenust 87), 150 mr, 0,38
mmodb) 1 DIPEA (0,264 mn, 1,53 mmons) B 2,2,2-tpudropstanone (3 mi). CMmech HarpeBaiu B
YCJIOBUSIX MHKPOBOJIHOBOTrO u3nyuenus npu 140°C B Teuenuwe 1 4. 3aTeM cMech OYHINANU
HETIOCPEACTBEHHO HOHOOOMEHHOW Xxpomarorpadueit, ucrnonb3ys kojoHky SCX (50 g) wu
smoupys 1:1 7 M meranonbubiM aMmmuakoM B CH,Cl,. TTocne KOHIIEHTpUPOBAHUS MOIXOSIINX
¢dpakuuii B BaKyyMe MOJIy4ajal KPaCHO-KOPHUUYHEBOE TBEPJOE BELIECTBO. JTO TBEPAOE BELIECTBO
cycienaupoBann B CH3;0H wu TBepmoe BemectBo coOupanu (UIBTPOBAHUEM, MPOMBIBAIN
CH;O0H (10 mut) u cyumwim B BaKyyMe € MOJIy4eHUEM YKa3aHHOTO B 3arojioBke coequueHus (160

mr, 89%) B BHJIe KPaCHOTO TBEpAOro Bemectsa; m/z: ES” MH™ 474.61.

IIpomexkyrounoe coeaunenue 118: N-[5-Xaop-4-(1H-uugona-3-ua)nupuMHUuInH-2-

nal-4-(3-puMerTnaamMmuHoazeTuaul-1-ua)-6-meroxcudenson-1,3-rmamMun

Cwmech 5-xnop-N-[4-(3-numMeTnnaMiuHOa3e THANH- | -11)-2-MeTOKCH-S5-HUTpOod eHm |-4-
(1H-unpon-3-un)mupumunuH-2-amuda  (Ilpome:xkyrounoe coequnenue 119, 347 wr, 0,70
MMOJIB), skene3a (235 wmr, 4,22 mmons) u NHyCl (26,3 mr, 0,49 mMoub) B 3TaHone (9 mit) u Boze
(3 ™) KumATHAM ¢ OOpaTHBIM XOJIOAWJIBHUKOM B TedeHHe 1 9. 3areM CMech OYHINAIH
NOCPENCTBOM HOHOOOMEHHOW xpomarorpadum, ucrnons3yss kojoHKy SCX wu smoupys 7 M
MeTaHOJbHBIM aMMuakoM. CooTercTByromue (ppakuuu OOBEAMHSAIM U KOHLEHTPUPOBAIU B
BaKyyMe Ha JUOKCHIe KpeMHHsA. B pesynprare nononautensHol ounctku nocpencrsom FCC ¢
smonposanueM 0-5% 7 M meranonbHoro ammuaka B CH,Cl, nonydanu yka3aHHOE B 3aroJIOBKe

coenuuenue (323 mr, 99%) B BHIE KENTO-KOPHUHEBOr0 TBEPAOro BemecTsa; 'H SIMP: 2.12 (6H,



141
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.

IIpome:xxkyrounoe coexyuenue 119: 5-Xnaop-N-[4-(3-numMeTnaamuHoaszeTuaul-1-mi)-

2-meTokcu-S-uutpodennn]-4-(1H-un0-3-H1)IHPUMHIHH-2-AMHH

N, N-numerunazeruaun-3-amu (IIlpome:xxyrounoe coenunenue 26, 144 mr, 0,83 MmMoJb)
nobaBnmsim K cycnmeH3uu  S-xyjop-N-(4-¢pTop-2-metokcu-S-aurpodennn)-4-(1 H-unnon-3-
wn)nupumuauH-2-amuHa (IlpomeikyTounoe coexmnenue 76, 312 mr, 0,75 mmons) u DIPEA
(0,460 wmn, 2,64 mmonb) B 2,2 2-Tpudropstanone (5 mi). Cmech HarpeBaji B YCIOBHSX
MUKpOBOJHOBOro usnydeHust npu 140°C B tedenne 1 4. OXJaXAEHHYIO CMECh OYMILAIH
NOCPENCTBOM HOHOOOMEHHOW xpomarorpadum, ucrnons3yst kojoHKy SCX wu smoupys 7 M
METaHOJbHBIM aMMuakoM. CooTercTByromue (pakiuu OOBENMHSIIM M KOHLEHTPHPOBAIH B
BaKyyMe Ha JUOKCHIe KpeMHHs. B pesynbprare nmomonautensHol ounctku nocpenctsom FCC ¢
smonposanueM 0-4% 7 H. meranompHOoro ammmuaka B CH,Cl, m mocne pacrupanus c
OUSTUIIOBBIM 3(PUPOM TOJydYaH YKa3aHHOE B 3aroyioBke coenuHenue (347 mr, 93%) B BUAe
OPaH>KEBOTO TBEPJIOTO BEIIECTBA, 'H sSIMP: 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,

IIpome:xxyToUuHOE COeAHHEeHHE 120: 2-(§{5-Amuno-4-[(3R)-3-

AMMETHJIAMHHONHNPPOJINAUH-1-n1]-2-meTokcupeHnat amMuno)-4-nupa3ono|1,5-¢]lnupuann-

3-HIANMPUMHANH-3-KapOOHUTPHII

Cwmech N-(5-xnop-4-nupazono| 1,5-a|nupunun-3-unnmupumuaus-2-ui)-4-[ (3R)-3-
TUMETHJIAMUHOTTUPPOUIUH- | -1 ]-6-MeTokcrbeH30:1- 1,3-nuamMuna (ITpome:xkyTOUHOE
coenunenue 18, 250 mr, 0,52 mmonb), nuanuna uuaka (36,8 mr, 0,31 MMOIIb), MOpPOIIKA IUHKA
(3,41 wmr, 0,05 mmonb) u 2-(muumknorekcuipochuno)-2',4',6'-rpunzonponui-1,1'-ondennna
(‘XPhos’, 49,8 mr, 0,10 mmors) nepemernnBain B DMA (2 mi) u npoaysanu N, B TeueHue 0,25
4. 3arem noGamisu Tpuc(nubeHsmmuaeH-aueroH)nunamwianui(0) (47,8 mr, 0,05 mmone) u
cMmech HarpeBanu mpu 95°C B TeueHue 2 4. 3aTeM OXJIAXIEHHYIO CMech aOcopOupoBaid Ha
xonoHke SCX, npomeiBanu CH3;OH u smoupoBaiu 7 M MeTaHOJBHBIM PacTBOPOM aMMHaKa.
CootBercTByromue (pakuun OOBEIUHSUIA M KOHLEHTPUPOBAIM B BakyyMme. llomydeHHBbIH
ocratok cycrienaupoBaiu B CH3OH, 3atem cmech punbrpoBanmn. CoOpaHHOE TBEPAOE BELIECTBO
CyLIWIN Ha (QHIIIBTpPE C MOTyYeHUEeM YKa3aHHOTO B 3aroyioBke coennaenus (160 mr, 65%) B Buze

KeNTO-KOpHdHeBoro mopomka; 'H SIMP: (100°C) 1.78-1.92 (1H, m), 2.00-2.15 (1H, m), 2.26
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(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.
IIpomesxyTounoe  coeaunenue  121:  2-{[S-AmMuH0-4-(2-1MMEeTHIAMHHOITHJI-

METHIAMHHO)-2-MeToKcu(ennI|aMuHo}-4-nupa3o0[1,5-¢|nupuany-3-uaInupUMUINH-S-

KapOOHUTPUI

N*~(5-Xnop-4-mupazonol 1,5-a]mpuans-3 -unmupuMuna-2-mi)-N'-(2-
JMMETHIIAMUHOITI)-5-MeTOKCH-N' -MeTnnGen3on- 1,2, 4-rpuamus (ITpomeskyTOUHOE
coenunenue 33, 120 wmr, 0,26 wmmonb), aummanouuHk (18,11 wr, 0,15 wmmomb),

munukiorekcm(2',4',6'-rpunzonpomunondenmn-2-un)pocpun (24,50  wmr, 0,05 mmodb),

Tpuc(aubersmnuaeHaneron ) aunamuaani(0) (23,5 mr, 0,03 MmMoinb) 1 mopomok nuHKa (1,681 wmr,
0,03 MMoJB) cycrieHANpoBai B aerazupoBaHHOM DMA (1,1 mi1) U repMEeTHYHO 3aKpbIBAJIU B
npoOupke Ui MHKPOBOJHOBOW 00paOoTkH. 3aTeM CMeChb HarpeBaii B  YCIIOBUSIX
MHKPOBOJIHOBOTO mM3nydeHust 10 95°C B Teyenue 1 4. 3aTemM OXJIQKIEHHYIO CMECh pa30aBIsiin
EtOAc (50 mi) u mpombiBanu Hackim. NaHCOs5 (20 mut), Bozoit (20 mun) u Hacki. paccosiom (10
Mi1). 3aTeM OpraHWYeCKHi pacTBOP KOHIEHTPHUPOBAIM B BakyyMe. B pesynbraTe O4YHCTKH
nocpencreom FCC ¢ amoupoBanmem 0-20% CH3OH B CH,Cl, nmonmywanu yka3zaHHOe B
3arosioBke coenanHenue (36 mr, 31%) B BHUIE KeNTOH CMOJIBI, 'H sAMP: (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: ES" MH" 458,30.

IIpome:xkyrounoe coeauHenue 122: 2-§[5-Amuno0-4-(3-1UMeTHIAMHHOA3ETHANH-1-

Wi)-2-MeToKcu-(peHna|amuHo}-4-nupa3oao[1.5-a|nupuauH-3-nInupuMuIuH-S-

KApOOHUTPUI

N-(5-Xnop-4-nupazonol 1,5-a|nmupuann-3-unmupuMuans-2-mn)-4-(3-
OUMETHIIAMUHOA3eTUIUH- | -11)-6-MeTokcnOen3o-1,3-nuamun  (IIpoMe:kyTOUHOE COeqMHEHHe
24, 297 wmr, 0,64 mmoub), Tpuc(nubensununeH-aueron)nunamianuii(0) (14,62 mr, 0,02 Mmmonb),
2-(muuukiorekcundocduno)-2',4',6'-rpunsonpomnmi-1,1'-6udpennn  (‘XPhos’, 30,5 wmr, 0,06
MMOJIb) U aunuaHoimHK (45,0 mr, 0,38 MMoJb) moMeman B MPpOOUPKY ISl MUKPOBOJHOBOU
obpabotku mox N,. 3arem nobasmsum noim(Mermnruapocuiiokcad) (12 mr, 0,06 mMmonp) B
nerazupoBanHoM DMA (1,92 wmu). 3areM MOJNYyYEHHYO CMeCh HAarpeBajli B YCIIOBHSX
MHUKpOBOJHOBOro usnaydeHus npu 120°C B Teuenue 2 4. HeoumineHHYIO CMeChb 3arpyskaiu B
kosoHky SCX. Kononky mpombBanu Bomol, a 3arem CH3;OH/CH,Cl,. LleneBoii mpomykT

3IIOMPOBAJIN U3 KOJIOHKH, HCronb3yst 7 M meraHonbHbIi ammuak B CH,Cl,, u uncteie ¢ppakimu
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oOpenuHsIM U KOHLeHTpupoBaymu B Bakyyme. Ocratok pacteBopsuiu B CH;0H/CH,Cl, wu
OCTaBJsUIH TpoxoauTh udepe3 kaptpumk stratospheres SPE PL-Thiol MP SPE (moctynen ot
Polymer Laboratories) mox netictBuemM cuibl TsakecTU. I10yTydeHHbIH pacTBOP KOHLEHTPHUPOBAIU
B BakyyMme. B pesynbrare ouncrku nocpeactsom FCC ¢ amounposanuem 0-5% CH;0OH B CH,Cl,
U TOCJIe PACTUPAHUs C AUATHIOBBIM 3(UPOM NOJIYyHYaIH YKA3aHHOE B 3arOJIOBKE COEIMHEHHE
(139 wr, 48%) B BHIE KOpHUHEBOro TBeporo 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: ESTMH" 456,23.

IIpomesxkyTOUYHOE cOoeIUHEeHHEe 123: 4-[(3aR.6aR)-5-Metun-2,3.32.4,6.6a-

rexcaruaponuppo.ol3.4-blnuppoJ-1-uil-6-meroxcu-N-[4-(1-MmeTuanHm0J1-3-

HJI)IHPUMHANH-2-1a]0eH30-1.3-1HaMuH

Cwmech N-[4-[(3aR,6aR)-5-meTun-2,3,3a,4,6,6a-rekcarunponuppoio[3,4-b|muppon-1-mi]-
2-metokcu-5-aurpodenun|-4-(1-metrmnuanon-3-mwn)nupumMuaus-2-amuHa - (IlpomexyTounoe
coenqunenue 124, 256 mr, 0,51 mmors), moporka sxenesa (172 mr, 3,07 mmons) u NH,Cl (19,19
mr, 0,36 mmonb) B 3Tanone (3 M) u Boxe (1 M) KumsaTuiaM ¢ OOpPaTHBIM XOJIOIUIBHUKOM B
TeyeHne 18 u. 3areM HEOUYHMINEHHYI0 CMeCh OYHINAJIM IOCPEACTBOM HOHOOOMEHHOMN
xpoMmatorpadun, wucrnosnb3yss kojoHky SCX. IleneBoli MNPOOYKT 3JIIOMPOBAIM U3 KOJOHKH,
ucrionib3yst 7 M MeTaHONbHBI aMMHUak, W KOHIEHTPUPOBAJIM B Bakyyme. B pesynbrare
nonojgHUTeNbHON ounctku nocpeactsom FCC ¢ amoupoBanuem 0-5% 7 H. MeTaHOJIBHOTO
ammuaka B CH,Cl, monyuanu ykasaHHoe B 3arojioBke coenuHenue (198 wmr, 82%) B Buze
sxentoit mensr, 'H SIMP (CDCl3) 1.78 (1H, td), 2.07-2.13 (1H, m), 2.15 (1H, dd), 2.29 (3H, s),
247 (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.

Ilpome:xkyTounoe  coenuHenue  124:  N-[4-[(3aR.6aR)-S-Metnn-2.3,.3a.4,6.6a-

rekcaruaponuppo.io|3.4-blnuppoJi-1-nial-2-merokcu-S-uurpodennil-4-(1-MmeTHINHA0-3-

I/IJI)HI/IDI/IMI/IHI/IH-z-aMI/IH

DIPEA (0,411 wmn, 2,36 mmonb) nobaBimsuin K cycneHsun N-(4-¢pTop-2-mMeTokcH-5-
HUTpoeHmn)-4-(1-metunmuanon-3-mwn)nmupumuauH-2-amuHa  (Ilpome:kyTouHoe coeanHeHHe
129, 425 wr, 0,94 mmonb) u (3aR,6aR)-5-merun-2,3,3a,4,6,6a-rexcarunpo- 1 H-nupposno|3,4-
b]muppona (Ilpome:kyTounoe coenunenue 37, 250 mr, 1,98 mmonb) B 2,2, 2-tpudTopstanose (4

mi1). CMech HarpeBajH B YCJIOBHSIX MHKPOBOJHOBOro uanydeHus rnpu 140°C B Teuenuwe 1 4.
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3areM OXJAXKIEHHYI0 CMeCh OYHINAIN IOCPEACTBOM HMOHOOOMEHHOH Xpomarorpaduu,
ucrnonib3yst kKoioHky SCX. LleneBoil mpoAyKT 3JHOUPOBAIM U3 KOJOHKH, HCTONB3yss 7 M
METAHOJIbHBI aMMHAK, U KOHLEHTPUPOBAIM B BakyyMe. B pesynbrate QONOJHUTEIBHON
ounctku nocpenctsom FCC ¢ amouposanuem 0-5% 7 H. meranonpHoro ammuaka B CH,Cl,
NOJIy4al 3arpsi3HEHHOE YKa3aHHOe B 3arojioBke coeamneHue (396 wmr, 84%) B BuUue
OpaH)KEBOTO/KPACHOTO TBEPAOTO BEIIECTBA. OTO TBEPIOE BELIECTBO pPACTBOPSUIA B
muHumanbHoM komudectBe CH,Cl, u monydeHHBI pacTBOp pacTHpPaIX C METAHOJIOM.
[TonyyeHHOoe TBepAOE BEIECTBO COOMpanu (UIBTPOBAHHMEM C MOJYUYEHHEM YKAa3aHHOTO B
3arojioBke coenuHeHusi (272 wmr, 58%) B BUAE KPACHOTO TBEPIOrO BEIIECTBA, KOTOPOE
MCIIONB30BaNK Oe3 naibHeiiueii ouncrki, 'H SIMP: 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) gactu4yro ckpbiT koM DMSO, 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,
d), 8.51 (1H, s); m/z: ES" MH" 500,17.

IIpomekyrouHoe coequHenue 125: Nl-(Z-Z[nMeTn.naMnﬂoaTn.n)-S-MeToxcn-Nl-

merua-N* -[4-(4,5.6.,7-Trerparnaponupas3o.ao[1.5-aluaupuann-3-na)nupumMuani-2-ul0eH3o0.1-

1.2.4-TpuamMuH

Cwmech N'-(2-gumeTnnaMuHOI THIT)-2-MeTOKCU-N -MeTuin-5-autpo-N-[4-(4,5,6,7-
terparuaponupasonof 1,5-a|nupuans-3-un)nupuMuanH-2-ui |6en3o- 1,4-anamMmuna
(ITpome:xyTouHoe coenunenue 126, 3,7 r, 7,93 mmorb), skenesa (2,66 r, 47,58 mmons) u NH,CI
(0,318 1, 5,95 mmonb) B sTanone (120 mu) u Bome (40 Mu) KUOSATHIM C OOpaTHBIM
XOJIOAMJIBHIKOM B Te4eHHe 2,5 4. 3aTeM cMeCh OXJIaKAaIH, (PHIbTPOBAIN U KOHLIEHTPUPOBAIH.
Teepnoe BemectBo pactupanu B 5% CH3;OH/CH,Cl, (100 mu) B Teyenue 15 MuHYT u 3arem
¢unbTpoBan. PuibTpaT OOBENUHSIIM C KOHLEHTPUPOBAHHOH, (DUIBTPOBAHHOW pPEAKLIMOHHOW
CMeChIO, TpoMbIBaNIKM paccosoM, cymmid (Na;SO;) M KOHUEHTpHpPOBAJIM B Bakyyme. B
pesynbrare ounctku nocpencrsoMm FCC ¢ smonposanuem 0-2,5% 7 H. METaHOJBHOTO aMMHaKa B
CH,Cl, monywanu ykasaHHoe B 3arojiioBke coeamHeHue (2,50 r, 72%) B BUIe KOPUYHEBOI
cmonsr, 'H SIMP (CDCl3): 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: ES" MH" 437,39.

IIpome:kyrounoe coeaxuHenune 126: '~(2-IuMeTHJIAMHHOITH)-2-MeTOKCH-/N -

MeTHI-S-HuTpo-N-[4-(4.5.6,7-reTparnaponupasoJao|l.5-alnupuanu-3-ua)nupuMHuIHH-2 -

nJa]oensoun-1.4-nuamMmun
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Cwmech N-(4-¢prop-2-merokcu-S-uutpodennn)-4-(4,5,6,7-rerparugponupazono| 1,5-
a]mipuaus-3-un)nupuMuanH-2-amusa (Ilpomexkyrounoe coenunenune 127, 3,0 r, 7,81 mMmmonb),
N,N',N'-rpumerunstan-1,2-quamuna (1,190 mi, 9,37 mmons) u DIPEA (1,620 mn, 9,37 Mmmorb) B
DMA (45 wmin) HarpeBanu mpu 100°C B Teuenue 1,5 u. 3aTreM cMech OXJaxaanu Hu
abcopbuposanu Ha kononke SCX, npomsiBanu MeOH u 310upoBany METaHOIBHBIM AMMHAKOM.
@dpaxuun, KOTOpbIE COAEPIKAIH LIEJIeBOH MPOAYKT, KOHLIEHTPUPOBAJIH B BAKYYM€ U MOJY4YEHHBIH
octaTok pacteopsuid B EtOAc. DToT pacTBOp npombiBaiu aBa pasza paccosiom, cymuian (Na;SOy)
U KOHLIEHTPUPOBAIM B BaKyyMe C MOJIyY€HHUEM YKa3aHHOTO B 3arosioBke coenuHenus (3,70 r,
102%) B Buze opamkesoro macia, 'H AMP (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,
5), 6.88 (1H, d), 7.43 (1H, s), 7.95 (1H, s), 8.31 (1H, d), 9.00 (1H, s); m/z: ES" MH" 467,63.

Ilpome:xxyTouHoe  coeamHenue 127: N-(4-P1op-2-meToOKCcH-S-HUTPOdeHn1)-4-

(4,.5.6,7-Terparuapo-nupaszo.ao|1.5-a|nupuauu-3-wa)nupUMHUAHH-2-AaMHH

Cwmech 3-(2-xnopmupumunun-4-un)-4,5,6,7-rerparunponupasono| 1,5-a|nupunnna
(ITpome:xkyTounoe coegunenue 128, 36857 r, 1570 wmmonb), 4-¢pTOp-2-METOKCH-5-
HurpoanwinHa (Ilpome:kyTrounoe coexmHenume 23, 2,92 r, 15,70 mMmonb) u ruppara n-
TONyoNCyIb(pOoHOBON KuCioTh (3,29 1, 17,28 Mmonb) B 2-nentanone (100 mu) nepememuBanu
npu 85°C B armocdepe N, B Teuenne 1,5 4. 3aTeM CMeCh KOHLEHTPUPOBAIU B BaKyyMe H
nojydeHHblli ocratok pacteopsiu B CH,Cly (250 mu). DTOT pacTBOp NMPOMBIBAIM HACHILI.
NaHCO; (2 x 100 mu), Bogoti (100 mut) u Hackim. paccosiom (100 mut). OpraHuueckuii pacTBop
KOHLIEHTPUPOBAJIU B BaKyyMe C MOJy4eHHEM HEOUUIIEHHOro NPOAyKTa. B pesynprare ouncTku
nocpencreoM FCC ¢ amouposanuem 0-10% CH3;0H B CH,Cl, nonyyanu opaH:keBOe TBEPIOE
BemecTBo. JtoT Matepuan pactupanu ¢ CH;OH ¢ nmonyueHunem TBepaoro BelecTBa, KOTOPOE
cobupanu (pUIBTPOBAHMEM M CYIIMJIM B BakyyMe C MOJYYEHHEM YKa3aHHOTO B 3arojiOBKe
coennuenns (2,26 r, 37%) B BUme XenToro TBepaoro semecrsa; H SAMP: 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,

IIpomeskvyTouHOE coeHHeHHe 128: 3-(2-Xaopnupumuanu-4-mi)-4,5,6.7-

Terparnaponupasonoll.5-al-nupuaun

buc(nu-mpem-0ytun(4-numernnamunodennn)pochun)nuxnopnammtaguii(ll) (1,284 r,
1,81 mmonb) ogHOM mopumeit nodasisuu k 3-(4,4,5,5-rerpamernn-1,3,2-nuokcadoponan-2-ui)-
4,5,6,7-rerparunponupasono[ 1,5-almupununy (9 r, 36,27 mmons), 2,4-TUXJIOPIHPUMHINHY

(5,40 1, 36,27 mmonb) u 2 M pacteopy Na,COj3 (39,9 ma, 79,80 mmoib) B tumeTokcusTase (250
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i) B atmocdepe N,. TTomyueHnnyro cmech nepemernnBanu npu 85°C B TedueHue 4 4 U 3aTeM
OCTaBJISAJIM OXJIAXJATbCSI A0 K.T. 3aTéM CMeChb KOHLIEHTPHPOBAJIM B BaKyyMe€ H OCTaTOK
pacteopsuiu B CH,Cl, (500 mur). DtoT pacTBop mpombiBanu Bonoil (200 mir) U 3aTeM HacChILI.
paccomom (200 mur). OpraHudeckuii pacTBOpP KOHLIEHTPUpPOBaJIM B Bakyyme. B pesynbrare
ounctku nocpeacrsoM FCC ¢ samouposanuem 0-10% CH3;0OH B CH,Cl; nony4anu ykazaHHOE B
3arojioBke coexunenue (7,91 r, 93%) B Bume OpaHKEBOrO Maciia, KOTOPOE 3aTBEPAESBAJIO MPHU
crosrnn; 'H SIMP: 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: ES” MH" 235.

IlpomexxyTouHoe coeamHenue 129: N-(4-®1op-2-meToKcH-S-HHTPOdeHn )-4-(1-

METHJIHHAO0JI-3-HJ ) IHPHUMHIUH-2-AaMHH

/ Os. O /
N AN N
p F 7 O\\N40
+  ————
F
| SN H,N | NN
/)\ 0 /)\
N a -~ N N
_0

I'mnpar n-tonmyoncynbpoHoBoi kucnorsl (22,73 r, 119,5 mmonb) onHOHW mopuueit

nobapnmsimu Kk cMecu  3-(2-xnoprnupuMuauH-4-mn)-1-merununnona  (IlpomexyTouHoe
coequnenne 130, 2427 r, 99,58 wmmoap) u  4-pTOp-2-METOKCH-S-HUTPOAHUINHA
(ITpome:xxyTounoe coenuHenue 23, 1854 r, 99,58 mmonb) B 2-menraHose (500 mui).
ITonyuennyro cmech nepememuBanyd npu 105°C B Tedenue 2,5 4 U 3aTeM OXJIAKIATH 10 K.T.
[MTony4yenHblit 0canok codupanu GUIETPOBAHUEM, MPOMBIBAIN 2-TIEHTAHOJIOM (50 MIT) 1 CyuIm
MO/l BAKYYMOM C TOJIyY€HHEM HEKOTOPOTO KOJHMYECTBA LIEJIEBOTO MPOAYKTA B BUAE JKEJITOTO
TBEpAOro BeuiecTBa. OUIbTPAT OXJIAXKIAIN U TOJYYEHHBIH 0Ca0K cOOMpanu GUIbTPOBAHHEM U
npombiBasn 2-ieHTanosioM (10 mim). JIse maptum nponykra oobenunsuid U pactupainu ¢ CH3CN
C TOJYYEeHHEM TBEPJAOrO BEINECTBAa, KOTOpOe coOupaiu (PUIBTPOBAHHEM M CYLIMIH O[T
BaKyyMOM C TTOJIyY€HHEM YKa3aHHOTO B 3arojioBke coemuHeHus (37,4 r, 95%) B BHIE JKEITOTO
tBepmoro 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.

IIpomexxyrounoe coenunenue 130: 3-(2-Xaopnupumuauu-4-u)-1-MeTHIHHI0J1

NaH (1,707 r, 42,68 mmonb, 40%-Hasi qucniepcusi B MUHEPaJIbHOM Maciie) HeOOJbIITUMHU

noprusaMu 1o0aBsuin Kk oxnaxkaeHHoi (0°C) cmecu 3-(2-xnopnupumunuH-4-un)- 1 H-unnona
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(ITpome:xyTounoe coexunenue 131, 8,168 r, 35,57 mmons) B THF (250 mm). Ionydennyro
cvech nepemermmBaid npu 0°C B Teuenme 0,5 u u 3arem mobasnsmm CHsl (2,67 mo, 42,68
MMOJIb) U cMech nepeMernnBaiy npu 0°C B TedeHne 3 MOMONHUTENbHBIX 4acoB. PeakinoHHy0
cMmech racuin nytem noOasnenus: Hachim. NaHCOs (25 mi). 3arem cmech pasbasisiin EtOAc
(100 M) m monmy4ennblii pactBop mpombiBanu Hackin. NaHCO; (50 mu), Bogo#i (50 mi) u
Hachi. paccosoM (50 mur). 3aTeM OpraHWYECKUIl PacTBOP KOHIIEHTPHPOBAIM B Bakyyme. B
pesyabTate ounctku nocpencrsom FCC ¢ amoupoanuem 0-20% CH;0H B CH,Cl, mony4danu
yKa3aHHOE B 3aroyioBke coenuuenue (8,35 r, 96%) B Bune OJeIHO-KENTOro TBEPAOTO BELIeCTRA,
'H AIMP: 3.90 (3H, s), 7.30 (2H, pd), 7.54-7.60 (1H, m), 7.82 (1H, d), 8.38-8.44 (1H, m), 8.49
(1H, s), 8.53 (1H, d); m/z: ES” MH" 244.

IIpome:xkyrounoe coeaunenue 130: 3-(2-XaopnupumuauH-4-ui)-1-MeTHIHHIOJ

(AILTEePHATHBHLIH CHHTE3)

AlCl3 (197 1, 1,477 monp) nmopuusiMu K0OABISUIA K PacTBOpY 2,4-IUXJIOP-NIUPUMUANHA
(200 1, 1342 mMmonb) B auMeTOKCHITaHe (2 1), moanep kuBast Temrepatypy Hiwke 30°C, u cMech
nepememuBany B Tederne 10 munyt. 3arem noGasmsu 1-mermnunmon (0,172 1, 1,342 monb) u
cMech HarpeBanu 10 80°C B TeueHHe 2 4 M 3aT€M OCTaBJISIM OXJIAKIATHCA B TEUCHHE HOYM.
3areM cMmech BIMBAIM B nepemernnBaeMyro Bony (20 y1) u 3areM nepemelnuBaiy B TedeHue |
JOTMOJTHUTENBHOIO 4Yaca. 3aTeM CcMechb (UIbTPOBANM U TIOJIYYEHHOE TBEPAOE BEIIECTBO
npombiBand Bopo# (3 ). 3areM TBepAOe BELIECTBO CYLIMIM Ha BO3AyXe B TeueHue 16 4 c
NOJyYeHHeM pO30BOro TBepporo BemectBa (315 r1). 3ateM 5TO TBepHOe BEIIECTBO
nepememuBasid B CH3CN (6,3 11, mpu KUMSTYEHUU ¢ OOpaTHBIM XOJOAMIBHUKOM) B TeueHue 1,5
4, mociie 4ero nodapnsimv Boay (630 mut). 3aTeM CMeCh OCTAaBJSUIA OXJIAXKAATHCS A0 K.T. U
nepeMernnBaiy B TedeHue 18 4. 3arem cmech nepemertusanu npu 5°C B Teuenue 0,5 4, moTom
NOJIy4eHHOE TBEPAOE BELIECTBO coOupann (UIBTPOBAHHUEM. 3aTeM TBEPAOE BELIECTBO
npoMeiBasi xonoaHol cMecbio 10% CH3;CN/Bonma (2 x 1 ;1) U 3aTeM CYIIWIHM C MOJy4YeHHEM
YKa3aHHOTO B 3arojioBke coeauHenust (220 r, 67%) B BUIE TBEPIOrO BEIIECTBA KPEMOBOTO
1[BETA.

IIpomexryrounoe coenunenue 131: 3-(2-Xaopnupumuauu-4-ui)-1H-uugoa

CH;MgBr (3 M B nustunosom s¢dupe, 22,68 mi, 68,03 MMojb) 100aBIISLTH 1O KAIJISIM B
TedyeHue nepuoaa BpeMeHn 10 MUHYT k nepememnnBaeMomy pactsopy 1/H-unnona (7,97 r, 68,03
mMoib) B 1,2-muxyopatane (250 mm) mpu 0°C B atmocdepe N,. IlomyueHHslit pacTBOp
nepeMelmBald B TedeHue 15 MHHYT HW 3aTeM OmHOH mnopumedl pobaBmsim  2.4-

muxnoprniupumuand (15,00 r, 100,69 mmounb). [ToaydeHHbIN pacTBOP OCTABISIIM HArpeBaThCs 10
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K.T. U NEPEMEIINBAIN B T€UCHHE 16 NOMOJHUTENBHBIX 4YacOB. PEakIMOHHYK CMeECh racuiu
nyreM pnobasnenuss CH3OH (25 wut), 3areM cmech KOHLEHTPUPOBAIM B BakKyyMe W
abcopOupoBanun Ha auokcunae KpemHus. B pesynbrate ouunctku mnocpeacrsom FCC ¢
smouposanuem 0-20% CH;OH B CH,Cl, nony4anu ykazaHHoe B 3arojioBke coeaunenue (7,17 r,
46%) B BUZE kKeNTOrO TBepHOTO Bemectsa; 'H SIMP: 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.
IIpomesxkyTOUHOE cOoeIUHEeHHe 132: 4-[(3aR.6aR)-5-Metun-2.3.32.4,6.6a-

rexcaruaponuppo.of3.4-bl-nuppoa-1-uial-6-meroxcu-N-[4-(4.5.6.7-

TeTparuaponupasonaoll.5-alnupuanu-3-ua)-nupuMuaua-2-uialoenson-1.3-nuamMmun

Cwmechb N-{4-[(3aR, 6aR)-5-meTun-2,3,3a,4,6,6a-rekcaruaponuppoio[3,4-b|muppon-1-mi]-
2-meTokcu-5-autpodenun }-4-(4,5,6,7-rerparuaponupaszono| 1,5-anupuauH-3 -1 mupUMHINH-
2-amuHa (IIpomexyrounoe coenumnenue 133, 400 mr, 0,82 mmonb), kenesa (273 wr, 4,89
mmodb) 1 NH4Cl (30,5 wmr, 0,57 mmonb) B 3Tanosne (12 mit) u Bozxe (4 Mi1) KUISITHIIH ¢ OOpPaTHBIM
XOJIOAMJIBHIKOM B T€UEHHE 4 4 1 3aTeM MepEeMEeLINBAIIN IIPH K.T. B TeUeHHE HOUU. B pesyibraTe
YaCTUYHOM OYMCTKH MOCPEICTBOM HOHOOOMEHHON XpoMaTorpaduu ¢ UCTIONb30BAHUEM KOJOHKH
SCX u smoupoBanneM 7 M MeTaHOJbHBIM aMMMAaKOM MOJIydaJd HEOUULIEHHBIH MaTepual,
KOTOpPBbII KOHIIEHTPHPOBAJIM B BaKyyMeé Ha JUOKCHIAE KpeMHus. B pesynbrare o4HCTKH
nocpenctsoM FCC ¢ smroupoBanuem 0-5% 7 H. meranonbHOro ammuaka B CH,Cl, monyuanm
3arpsA3HEHHBINA MPOAYKT B BUJE KOPUYHEBOW CMOIIBL. B pesynbraTe NOMOIHUTENBHOW OYUCTKU
nocpencteom FCC ¢ smroupoBanuem 0-2% 7 H. meraHodbHOro ammuaka B CH,Cl, monyuanu
yKa3aHHOE B 3arojoBke coemunenue (123 mr, 33%) B Bune KopuuHeBO# cmoibr, m/z: EST MH™
461,26.

IlpomexxyTouHoe  coeamnenue  133:  N-{4-[(3aR.6aR)-5-Metni-2.3.32.4,6.6a-

rexcaruiponuppo.ao|3.4-bl-nuppoa-1-uil-2-meroxcu-S-uurpodennn}-4-(4,5,6,7-

TeTparuaponupasonao|1.5-alnupuanu-3-ua)nupuMuIHH-2-AMHH

DIPEA (0,583 wmu, 3,35 mmonb) nobaBmsuin k cycneHsuu N-(4-¢pTop-2-MeToKCH-5-
Hutrpodenmn)-4-(4,5,6,7-terparugpornupaszono| 1,5-a|nupunus-3 -wuin) mupuMHIUH-2-aMUHA
(ITpome:xkyTouHoe coexunenue 127, 515 mr, 1,34 mmoinb) u (3aR, 6aR)-5-metun-2,3,3a,4,6,6a-
rekcaruapo-1H-muppono[3,4-b|nuppona (Ilpomexkyrounoe coenunenne 37, 186 wmr, 1,47
MMOJIb) B 2,2, 2-TpudTopaTaHone (5 M) U CMeCh HAarpeBajid B YCJIOBHUSIX MHKPOBOJHOBOI'O
mznydenus: npu 140°C B Teuenne 1 u. Ilocne oxjaxkaeHUs CMeCh YaCTUYHO OYHINAIH

MOCPEICTBOM HOHOOOMEHHOH Xpomarorpaduu, ucnob3ys konoHky SCX ¢ smoupoBanuem 7 M

MCTAHOJIbHBIM aAMMHUAKOM, U 3aT€M KOHLCHTPHUPOBAJIMW B BAKYYME Ha AUOKCHUAC KPEMHUS. B
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pesynbrare ounctku nocpeactsoM FCC ¢ smoupoBanuem 0-5% 7 H. METAaHOJNIBHOTO aMMHAaKa B
CH,Cl, mnonywanu yka3aHHOoe B 3arojioBke coenuHeHue (400 wr, 61%) B Bune
opamxkeBoit/kpacHoii mensr; 'H IMP (CDCl;): 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.

TIpomexkyrounoe coenuHenue 134: 4-[(3R)-3-Aumernnamuaonuppoaunaul-1-mil-6-

meTokcH-N-[4-(4.5.6,7-Terparuaponupasono|l.5-alnupuaua-3-ua)nupuMuauH-2-

naloenson-1.3-nuamun

Cwmecy  N-{4-[(3R)-3-muMeTHIaMUHONHPPOIUAHH- | -1J1]-2-MEeTOKCH-S-HUTpO eHN § -4-
(4,5,6,7-rerparunponupasono[ 1,5-a|mupuaus-3-mwn)nupumunun-2-amuaa  (IlpomexyTounoe
coenqunenue 135, 198,7 wmr, 0,42 mmoib), xenesza (139 mr, 2,49 mmons) u NH,Cl (15,6 mr, 0,29
MMOJIb) B 3TaHojie (15 mut) u Boxe (5 MiT) KUMSITHITN ¢ OOPAaTHBIM XOJIOAMIBHUKOM B TeYeHHE 2,5
4. 3aTeM CMeCh OCTaBJIUTN OXJIAXKAATHCS A0 K.T., PHIBTPOBAIN U KOHIIEHTPUPOBAIH B BaKyyMe.
B pesynprare YacTHUYHOH OYHCTKH TIOCPEACTBOM HOHOOOMEHHOW Xpomartorpadpuu ¢
ucnoabp3zoBanueM KojaoHkH SCX u smoupoBanueMm 0,7 M MeTaHOJBHBIM aMMHAKOM MOJyYasH
HEOUMIIEHHBbI MaTepuaJl B BUAE JKEJITOH CMOJBL B pesyabTaTe NOMOJHUTEIBHOW OYUCTKU
nocpenctsoM FCC ¢ smroupoBanuem 0-5% 7 H. meranonbHOro ammuaka B CH,Cl, monyuanm
yKa3zaHHOe B 3arojioBke coeauHeHue (159 wmr, 85%) B BuIe KOPHUYHEBOH IEHBI, 'H AMP
(CDCls): 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: ES" MH" 449,65.

TIpomesxxyrounoe coequnenue 135: N-{4-[(3R)-3-AumeTHaaMUHONUPPOIHAUH-1-1a]-

2-meToKCcH-S-HuTpOoenn}-4-(4,5,6,7-rerparuaponupa3zonofl.S-a|nupuaun-3-

I/IJI)HI/IDI/IMHHHH-Z-aMI/lH

(3R)-N,N-umetunnupponuauns-3-amus (64 mr, 0,56 mmounb), N-(4-dprop-2-merokcu-5-
HUTpodenmn)-4-(4,5,6,7-rerparunponupasono| 1,5-a|nupuans-3-mn) MMpUMHUINH-2-aMUH
(ITpome:xkyTounoe coenunenune 127, 267 wr, 0,53 mmons) u DIPEA (0,186 mn, 1,07 mmorb)
cycneraupoBaiud B DMA (2 1), repMEeTUYHO 3aKpbIBaJM B MPOOUpPKE IS MHUKPOBOJHOBOM
oOpabotku u 3arem HarpeBanu 10 140°C B TedyeHue 1 4 B MUKPOBOJNHOBOM peaktope. Ilocie
OXJIQXKIEHUS 1O K.T. CMECh YaCTHYHO OYHINAIN MOCPEICTBOM MOHOOOMEHHOH Xpomartorpaduu,
ucnosib3yst kosloHKy SCX. Kononky cHauana npombiBaiiu CH3;0H, a 3atem smouposanu 0,7 M

METAHOJBHLEIM aMMHUAKOM. YucThie (I)paKL[I/II/I KOHLUCHTPUPOBAJIM B BAKyyMC€ C MOJYyYCHHUECM
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HEOYHUIICHHOI'O MaT€pHajia B BUIAC OpaHX(eBOfI cMmonel. B pe3yjabTaTte OYUCTKU NOCPEACTBOM
FCC c amoupoBannem 0-5% 7 H. meraHompHoro ammuaka B CH,Cl, momywanu ykasaHHoe B
3aronoBke coemunenue (201 mr, 79%) B Bume opamxkesoii cmonbl, 'H SMP (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 (5H,
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.

IIpomeskvyrouHoe coeauHeHue  136: 4-Metokcu-6-(1-meru-3.6-nurnapo-2H-

nupuauH-4-ma)-N'-[4-(4.5.6.,7-Terparuaponupazoaof1.5-alnupuauu-3-ua) nupuMuInH-2-

naloenson-1.3-nuamun

1, 1-buc(nu-mpem-oyrundocouno)peppouen-namanus nuxaopun (16,7 wmr, 0,03
MMOJIb) nobaBisii K pactBopy 1-merun-4-(4,4,5,5-rerpamerin-1,3,2-nuokcaboponan-2-ui)-
1,2,3,6-retparuppormmpuanaa (139 wr, 0,62 wmmonb), 4-6pom-6-merokcu-N-[4-(4,5,6,7-
teTparuaponupasonof 1,5-a|nupuans-3-wn)nupuMuana-2-wui |6en3o- 1,3 -auamMmuna
(ITpome:xyTouHoe coenunenue 137, 215 mr, 0,52 mmons) u K3PO4 (220 mr, 1,04 mmons) B 1,4-
nrokcane (6 mu) u Boge (1,5 mui, merasupoBanu B TedeHne 20 MUHYT Nepel MPUMEHEHHEM).
3atem cMech HarpeBanu npu 100°C B TedyeHue |1 4, a MOTOM KOHLEHTPUPOBAIN B BaKyyMe.
ITonyuennsbiit octaTok pactBopsiid B EtOAC 1 3TOT pacTBOp NPOMBIBAJIM TPU pa3a BOAOH, 3aTeM
pacconoM. 3arem pactBop cymwian (MgSO,) u KOHIEHTPUpPOBaIN B Bakyyme. B pesynbrare
ounctku nocpeactsoM FCC ¢ amouposannem 0-10% meranonapHOro ammuaka 8 CH,Cl, u mocne
pacTHpaHusi ¢ IUSTWIOBBIM 3(PHPOM IMOJyYaIH YKa3aHHOE B 3arojioBke coequHenue (160 wr,
72%) B BUAE KENTO-KOPUYHEBOTO TBEPIOTO BEIIECTBA, 'H SIMP: 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, t), 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.

IIpomekyTouHOE coeHHeHHe 137: 4-Bpom-6-meroxcu-N-[4-(4.5.6,7-

TeTparnaponupasonaol1.5-al-nupuaun-3-ua)nupumMuana-2-uialoenson-1.3-nnamuy

N-(4-bpom-2-meTokcu-5-aurpopenmn)-4-(4,5,6,7-rerparuaponupasonol 1,5-a|nupuans-
3-wn)mupumuauH-2-amMuH (IlpomexyTounoe coequHenue 138, 944 wr, 2,12 mMMonb), Kene3o
(710 wr, 12,7 mmons) u NH4Cl (85 mr, 1,59 mmonb) B 3Tanone (40 mun) u Boze (13 mir) kunsatunmm
¢ oOpaTHBIM XOJIOOWJIBHUKOM B TedeHue 1,5 4. 3areM cMmech OXJaKkpamud W (UIBTPOBAIIH.
Ocratok pacrupamu B 10% CH3;0H B CH;Cl, (30 mi) B TeueHme 15 MuHYT U 3atem
¢unbTpoBanu. Ocratku pactupanu cHoa ¢ 10% CH;0H B CH,Cl, (30 mu) u ¢unpTpoBanu.

OOvenuneHHble QUIBTPATHl MPOMBIBAIN paccoioM, cymmmm (MgSO4) U KOHLEHTPUPOBAIU B
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Bakyyme. B pesynbrare ounctku nocpeacrsom FCC ¢ smouposanuem 0-5% CH;OH B CH,Cl, u
MOCJIe PACTUPAHUS C TUATUIIOBBIM 3(pUPOM IMOIYyYaIH YKa3aHHOE B 3arojioBke coennHenue (814
mr, 92%) B BHe KOPHYHEBOro 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.

Ilpome:xxyTouHoe coeauHenue  138: N-(4-Bpom-2-meTokcu-S-HuTpodeHn)-4-

(4.5.6,7-Terparuapo-nupaszo.ao|1.5-alnupuauu-3-uja)nupuMHAHH-2-AMHH

Pactsop 3-(2-xnoprupumunun-4-un)-4,5,6,7-rerparunponupasono| 1,5-a|nupununa
(ITpome:xkyTounoe coenunenne 128, 0893 r, 3,80 wmmoab), MoHOTHUApaTa #-
TonyoscyibponoBoi kuciotel (1,034 r, 5,43 mmonb) u 4-OpoM-2-METOKCH-S5-HUTPOAHHIIINHA
(ITpome:xyTounoe coenmnenue 4, 0,895 r, 3,62 mmoinb) B 2-neHTaHone (35 MII) KUISITUIH C
oOpaTHBIM XOJOAMJIBHHKOM B TedeHue 16 4 B armocdepe N,. 3areM cMeChb OCTaBIISLIH
OXJIAXKIAThCSl M KOHLEHTPUpOBau B BakyyMe. llonydennsiii ocratok pactupamu B CH3CN no
o0Opa3zoBaHUs JKENTOro Ocajaka. TBepaoe BelecTBO cobmpanu (QHUIBTPOBAHHEM H TPOMBIBAIIN
OU3TUIOBBIM 3upoM. 3ateMm TBepmoe BemectBo pactBopsuii B 10% CH3;0H B CH,Cl, u
NOJIyueHHBIN pacTBOp IpoMbiBaiu ABa pasa Haceill. NaHCOs;, 3ateM Bomoii. 3ateM pacTBOp
cymum (MgSO4) u koHIeHTpHpoBaiy B BakyyMme. Ilonydennsiii ocratok pactupanu ¢ CH3;CN,
NOJIy4€HHOE TBEPAOE BEIECTBO COOMpau GUIbTPOBAHHEM, IPOMBIBAIN AUSTHIIOBBIM 3(UPOM H
3aTeM CYLIWJIN Ha BO3AyXe C IMOJYYeHHEeM YKa3aHHOTO B 3arojioBke coennaenus (0,946 r, 59%) B
BHJIE KeJITOro TBepaoro semecrsa, 'H SAMP: 1.80-1.87 (2H, m), 1.96-2.03 (2H, m), 3.11 (2H, 1),
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: ES" MH" 445/447.

TIpomesxkyrounoe coexunenue 139: 4-(3-AumMernnamunoazeruaun-1-ma)-6-MeToKCH-

N-[4-(4.5.6.7-TreTparuaponupasojo|1.5-ajnupuauu-3-ua)nupumuana-2-uialoenson-1,3-

AMAMHH

Cvece  N-[4-(3-numMeTmnaMuHOa3eTHIUH- 1 -111)-2-MeToKCcu-5-HuTpodenmn|-4-(4,5,6,7-
teTparuaponupaszono| 1,5-a|nupuaus-3-nin)mupuMHUInH-2-aMUHA (ITpomexyTOUHOE
coenunenue 140, 130 mr, 0,28 mmons), keneza (94 mr, 1,68 mmonb) u NH4Cl (10,48 wmr, 0,20
MMOJIb) B 3TaHoje (12 mut) u Boxe (4 MIT) KHITATUIIN C OOPATHBIM XOJIOAMJIBHUKOM B T€YeHHE 2,5
4. CMeCh OCTaBISUIM OXJAXKAATHCS O K.T., (PMIBTPOBANM M KOHLEHTPUPOBAIH B Bakyyme. B
pe3ynbTraTeé YaCTUYHOW  OYHMCTKHM  IIOCPENCTBOM  HMOHOOOMEHHOH  Xpomartorpaduu ¢

ucnoabp3zoBanueM KojgoHku SCX u smoupoBanueMm 0,7 M MeTaHOJNBbHBIM aMMHAKOM MOJyYasu

HEOYMIIEHHbIN MaTepuall B BU€ KOPUUHEBON CMOJbL. B pe3ynbraTe NONOJHUTENIBHON OYUCTKH
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nocpenctsoM FCC ¢ smroupoBanuem 0-5% 7 H. meranosnbHOoro ammmaka B CH,Cl, monyuanm
ykazaHHOe B 3aronoBke coemuuenue (111 mr, 91%) B Bume kopuuneBoii cmonsr, 'H SMP
(CDCI5): 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.

IIpomexkyrounoe coeaunenue 140:  N-[4-(3-AumernaamuHoaseTuauH-1-m)-2-

MeTOKCH-S-uuTpodenna]-4-(4.5.6.7-terparnaponupas3ono|1,5-alnupuann-3-

I/IJI)HI/IDHMI/IZII/IH-z-aMI/IH

Hurunpoxyopun N, N-mumetrunazerunui-3-amuHa (IlpomeskyTouHnoe coenuHenue 26,

109 MT, 0,63 MMOJIb), N-(4-¢prop-2-merokcu-S-autpodennn)-4-(4,5,6,7-

teTparuaponupaszono| 1,5-a|mupunus-3-nin)mupumunnH-2-amuH (IlpomexkyTouHOE coeqHHEHHE
127, 300 wmr, 0,60 mmonb), DIPEA (0,386 mn, 2.22 mmonb) u DMA (4 M) repMeTudHO
3aKpbIBAJIN B IPOOHPKE IJIsl MUKPOBOJTHOBOH 00padoTku u HarpeBaiu 10 140°C B Teuenue 1 4 B
MHKPOBOJIHOBOM peakTope. ITocne oxnakaeHust 10 K.T. CMeCh YaCTHYHO OYHINAJIH ITOCPEACTBOM
MOHOOOMEHHOM xpomarorpaduu, ucnoybdyst kojsoHKy SCX. KooHky cHavana MpOMBIBAJIH
CH30H, a 3ateM U3 KOJIOHKH 3JIFOUPOBAJIN LIENIE€BOI NPOAYKT, UCNOib3ys 0,7 M MeTaHONbHBIH
amMuak. Yuctole ¢ppakiuy KOHIEHTPHUPOBAIM B BaKyyMe C NOJY4YEHHUEM OpaHXXeBOH cMOubL B
pe3ysibTare JAOMOJIHUTENbHOW ouMucTku mnocpeactsoM FCC ¢ smoupoBanuem 0-5% 7 H.
metanosipHOro ammuaka B CH,Cl, monydanu ykazanHoe B 3arosnoBke coenunenue (140 mr, 50%)
B BHJE OpaHKeBOro TBepaoro semecrsa;, 'H SIMP (CDCls): 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: ES" MH" 465,61.

IIpomexyTouHOE coeIHHEeHHe 141: 4-MeTokcu-6-(8-meru-2.3-

auazacnupo|3.4Joxkran-2-ua)-N'-[4-(4.5.6.7-Terparuaponupasoaofl.5-alnupuann-3-

HJI)IHPUMHAUH-2-1a]0eH30a-1.3-1uaMuu

N-[2-Metokcu-4-(8-metnn-2,8-auasaciupo| 3.4 |okran-2-mn)-S-autpodennn|-4-(4,5,6,7-
teTparuaponupaszono[ 1,5-a|mupunns-3-nin)mupumunnH-2-amuH (IlpomexkyTouHOe coeqHHEeHHEe
142, 320 wmr, 0,65 mmons), xene3o (219 wmr, 3,91 mmons) u NH4Cl (26,2 mr, 0,49 mMmounb)
KUTIATHIN ¢ OOpPaTHBIM XOJIOAWIBHUKOM B 3TaHojie (18 M) u Bome (6 Mi1) B TedueHue 4 4. 3areM
CMECh OXJAKAANH, (PUIBTPOBAIM W KOHLEHTPUPOBAIU B Bakyyme. [lonyudeHHBI OCTaTOK
pacrupamu B 10% CH;0H B CH,Cl, (15 mi) B TeueHune 15 MUHYT U 3aTeM CMeCh (PHIIBTPOBAIIH.
Ocrarku pactupanu cHoa ¢ 10% CH;OH B CH,Cl, (15 mi) u 3atem cmech (puibTpoBaiiu.

OOvenunenHble GUIBTPATHI NMpOMBIBATIH paccosioM, cymuin (Nap;SOs) U KOHLEHTPUPOBAIU B
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BakyyMme. B pesynbrare ounctku nocpenctsom FCC ¢ smouposanuem 2% 7 H. METaHOJBHOTO
ammuaka B CH,Cl, momywanu ykasanHoe B 3arojioBke coeauHeHue (251 mr, 84%) B Buze
KOPHYHEBOH CMOJIbI, KOTOpAs KpHCTamM3oBanachk npu crostaun; 'H SAMP: 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, t), 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.

TIpomexyTouHoOE coeIMHEeHHe 142: N-]2-Metokcu-4-(8-mern-2.8-

auazacnupo|3.4]okran-2-ua)-S-uurpodennn]-4-(4.5.6.7-Terparnaponupaszoo|1,5-

alnupuanH-3-1I)NHPUMHAWH-2-AMHH

N-(4-®top-2-meTokcu-S-aurpodenmn)-4-(4,5,6,7-rerparuaponupasonol 1,5-a|nupuann-
3-wn)mupumuauH-2-amMuH (Ilpomexyrounoe coequnernue 127, 300 mr, 0,78 Mmmounb), 8-meTw-
2,8-mnazacriupo[3.4]okran (Ilpomexyrounoe coequnenue 47, 118 mr, 0,94 mmons) u DIPEA
(0,162 mn, 0,94 mmonb) Harpeanu npu 100°C B DMA (4 mi) B reuerne 1,75 4. 3atem cmech
abcopOuposanu Ha koioHke SCX, morom konoHky mpombiBaiin CH3;OH u 3arem snroupoanm
1:1 7 M meranonsHbM ammuakoM B CH,Cl,. @paxium, KOTOpbIe Copepikaii [eJeBON MPOAYKT,
OOBEIUHIIN M KOHLEHTPUPOBAIH B BakyyMe. B pesymprare oumctku mocpeactsom FCC ¢
smonposanueM 2,5% 7 H. metaHonpHOro ammuaka B CH,Cl, monmy4anu ykazaHHOE B 3aroJIOBKe
coenuuenne (321 mr, 84%) B Buzge opamkesoil mensr, '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.

IIpomMe:RyTOUHOE  CcoeaHHEeHHEe 143: 4-Metorcu-6-(1-metmi-3.6-nuruapo-2H-

nupuauH-4-ua)-N'-[4-(1-MmeTuaIuHA0g-3-W1)nupuMuanH-2-wi]0ensou-1.3-nuamMmun

1,1-buc(nu-mpem-6yrundochuno)peppouen-namnaaus auxjopun (16,74 wmr, 0,03
MMOJIb) MOOABISUTM K  pacTBOpy, comepxkamemy 1-merun-4-(4,4,5,5-terpamerun-1,3,2-
nrokcaboponan-2-un)-1,2,3,6-rerparuaponupunus (139 mr, 0,62 mmons), 4-0pom-6-MeTOKCH-
N-[4-(1-meTrunmuHA0-3 -1 ) TupUMHUINH-2-11|6eH3001- 1,3 -nnamuH (ITpome:kyTOoUHOE
coenuHenue 144, 220 mr, 0,52 mmonb) u K3PO4 (220 mr, 1,04 mmorns) B 1,4-auokcane (6 min) u
Boze (1,5 mu, nerazupoBanu B TeueHne 20 MUHYT nepen nmpuMeHeHneM). CMech HarpeBaju Mpu
100°C B Teduenue 1 4 u 3aTeM KOHLEHTPUPOBAIHU B BakyyMe. I1onyueHHBI OCTaTOK pacTBOPsIU
B EtOAc. Dtor pactBOop mpomsiBanu Bomoil (x3), pacconom m 3arem cyurmmu (MgSO4) u
KOHLIEHTPUPOBAIU B BakyyMme. B pesynprare ounctku nmocpencrsoM FCC ¢ amouposanuem O-

10% wmeranonbaOrO ammuaka B CH,Cl, u moce pactupanus ¢ qU3THIOBBIM 3(HPOM MOTyYaJIH
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yKazaHHOe B 3arojioBke coemuHeHue (191 mr, 84%) B BHUme KeNTO-KOPUIHEBOIO TBEPAOTO
Bemecrsa; '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), 437 (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.

IIpomexkyrounoe coenuHenue 144: 4-Bpom-6-meroxcu-N-[4-(1-meTHanHa0J1-3-

HJI)IUPUMHANH-2-Wa]-0eH30.1-1,3-1uaMmuy

N-(4-bpom-2-meTokcu-5-autpodenmn)-4-( 1 -MeTHIuHI01-3 - 1T TUPUMHIUH-2-aMUH
(ITpome:xkyTounoe coenunenue 145, 1,074 r, 2,36 mmonb), xene3o (0,792 r, 14,19 mmorb) u
NH4Cl (95 wmr, 1,77 MMOIb) KUIATHIA C OOPAaTHBIM XOJIONMJIBHUKOM B 3TaHoie (39 mu) u Boze
(13 mim) B Teuenume 1,5 9. 3areM cMech OXJIAXAATW W KOHIICHTPHUPOBAJIH B BaKyyMe.
ITonyuennsiit ocratok pacrupanu B 10% CH3;0OH B CH,Cl, (30 mi) B TeueHue 15 MUHYT 1 3aTeM
cmech punbTpoBanu. Octatku pactupanu cHosa ¢ 10% CH;3;0OH B CH,Cl, (30 mi) u 3atem cmech
¢unbTpoBanu. OObenuHEHHbIE (UIBTPATBl NpOMBIBAIM paccosoM, cyurmmun (MgSO4) u
KOHLIEHTPUpOBaIH B Bakyyme. B pesynprare oumnctkm nocpencrsom FCC ¢ smoumpoBanuem
CH,Cl, nony4anu ykasanHoe B 3arojiopke coenunenue (0,937 r, 93%) B BuIe meHbl KPEMOBOTO
usera; 'H SIMP: 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: ES” MH"
424/426.

IIpome:xxyrounoe coenuuenue 145: N-(4-Bpom-2-meroxcu-3-uurpodenn)-4-(1-

MeTHJIHHIO0JI-3-HJ)ITHPHUMHINH-2-aMHH

/ g, 20 /
y Br y Ox N O
+ —_—
Br
| NN H,N | NN
/)\ 0 /)\
N cl -

PactBop 3-(2-xnopriupumunun-4-mn)-1-mermnunnona (IlpomexkyTouHoe coeguHeHHe

130, 0,829 r, 3,40 MMOJIb), MOHOTHAPATA H-TOJNYOJCYIb(POHOBOI KUCIOTHI (0,924 T, 4,86 MMOJIB)
u 4-Opom-2-merokcu-S-uutpoanuinHa (Ilpomexxyrounoe coenmnenne 4, 0,8 r, 3,24 mmonb)
KUTIATHIN ¢ OOpaTHBIM XOJIOAMJIBHUKOM B 2-mieHTaHoje (32 M) B atmocepe N, B TeueHue 18 4.
3aTeM CMeChb OCTaBJISUTH OXJIAXKAATHCS, & MOTOM KOHIIEHTPUPOBAIH B BakyyMme. llosmydeHHBIH

ocratrok pactupanu ¢ CH3CN npo oOpa3zoBaHMs KENATOrO OcCagka. JTO TBEPAOE BEIIECTBO
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coOupamu (PUIBTPOBAHHEM W MPOMBIBAIM AUITUIOBBIM 3¢upom. Teepmoe BelecTBo
cycnerauposanu B 10% CH3;0OH B CH,Cl, u npomsianu HaceineHHbM BogHbIM NaHCO3 (2x),
a MOTOM BOAOH. 3aTeM OpraHMYeCKUil pacTBOP KOHLEHTPUPOBAIM B BaKyyMe€ M IOJYy4E€HHBIH
ocratok pactupaiu B CH3;CN/Bozge. 3arem cMech (GUIBTPOBAIHM U COOPAHHOE TBEPAOE BEIIECTBO
npombiBaiit CH3CN, a moToM Ou3THIIOBBIM 3(UPOM H 3aTeM CYLIMIIN Ha BO3yXe C MOJTyuYeHHEM
yKa3aHHOTO B 3arojioBke coenunenus (1,082 r, 74%) B BuIe JKeNTOrO TBEPIOTO BELIECTBA, 'H
SAMP: 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 coeHHeHHe 146: 4-MeToxcu-6-(8-mern-2,3-

auaszacnupo|3.4loxkran-2-un)-N'-[4-(1-MmeTHanHA0-3-W1)nupumuane-2-uiloensoun-1,3-

AMAMHH

Cmecy  N-[2-merokcu-4-(8-mermn-2,8-nuazacnupo| 3.4 ]okran-2-un)-S-aurpodenun|-4-
(1-mermnunpon-3-wn)nupumuanH-2-amuaa (Ilpomexkyrounoe coexmnenue 147, 200 mr, 0,40
MMOJIb), skene3a (134 mr, 2,40 mmons) u NH4CI (16 mr, 0,30 mmounb), sTarona (18 mur) u Boas! (6
MJI) KUISTHIA C OOpaTHbIM XOJOAMJIBHHUKOM B TedeHHe 1 4, 3aTeM CMeChb OCTaBJISLIH
OXJIAXKZAThCsI. 3aTeM CMeChb (UIBTPOBAIM W KOHLEHTPUPOBAJIM B BakyyMme. llomydeHHbIH
ocratok pactupamu B 10% CH3;0H B CH)Cl, (15 mi) B Teuenue 15 MuHYT U 3aTeM cMech
¢unbTpoBanu. Ocratku pactupanu cHosa ¢ 10% CH3OH B CH,Cl, (15 mi) u 3atem cmech
¢unprpoBanu. OOvenuHeHHble (GUIBTPaTHl NpoMbIBaIK pacconoM, cymmn (NaSO4) u
KOHLIEHTPUPOBAIU B Bakyyme. B pesynbrarte ounctku nocpeacrsom FCC ¢ amouposanuem 2% 7
H. MeTaHojbHOrO ammuaka B CH,Cl, monyyanu yka3zaHHOe B 3aroyioBke coenvHenue (144 wmr,
77%) B BUIE TEMHO-3€JICHOW TIEHBI, 'H sIMP: 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: ES" MH" 470,7.

IIpomekvTouHOE coeMHeHHue 147: N-]2-Metoxkcu-4-(8-mern-2.8-

auaszacnupo|3.4]loxkTan-2-uia)-S-uuTpodennn]-4-(1-MeTHIHHI0J-3-UI)NUPUMHINH-2-AMHH

Cmecp  N-(4-pTop-2-merokcu-S-uutpodennn)-4-(1-MeTunHa0N-3 - 1) TUPUMUANH-2 -

amuHa (IIpome:xkyrounoe coenuHenne 129, 300 wmr, 0,76 wmmoisb), 8-mermi-2,8-

nnazacnupo[3.4]okrana (Ilpome:xxkyrounoe coexmnenue 47, 115 wmr, 0,92 mmons), DIPEA
(0,158 mn, 0,92 mmonb) 1 DMA (4 min) HarpeBanu npu 100°C B Teduenue 1 4. 3atem cmech

abcopOuposanu Ha kosoHke SCX u kojionky npombiBaiin CH3;OH. 3ateM KOJIOHKY 3 TFOMpPOBAIIH
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1:1 wmeranoneHbIM ammuakoM B CH,Cl, u ¢pakuum, copepkamue IeneBOH MNPOAYKT,
OOBENUHIN M KOHLEHTPUPOBAaIM B BakyyMe. B pesymprare ouncrku mocpeactsom FCC ¢
smouposanueM 1,5% CH3;OH B CH,Cl, nonyuanu ykasaHHoe B 3aroyioBke coenunenue (209 wr,
55%) B BUIE OpaHKeBOro TBeproro semectsa, 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, 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:xxyrounoe coenunenue 148: 4-[(3.9)-3-AumernaamvuHonuppoauaud-1-mil-6-

MeToKCH-N-[4-(1-MeTHINHAO0I-3-UI )IHpUMHANH-2-1a]0eH30-1,3-1HaMuH

Cwmech N-[4-[(3S)-3-nuMeTnnaMIHOIUPPOIUANH- | -1t |-2-MeToKcH-S-HuTpoderm|-4-(1-
METUIMHAON-3-1n)mupuMuanH-2-amuHa (Ilpomexyrounoe coequHenue 149, 230 wmr, 0,47
MMOJIb), skene3a (158 mr, 2,83 mmons), NH4Cl (17,7 mr, 0,33 mmons), 3taHomna (9 mi) u Boas! (3
MJT) KUTSITHITH C OOPaTHBIM XOJIOAWJIBHUKOM B TedeHre SO MUHYT. Y CTaHOBHIIH, YTO PEAKIIHS HE
OblIa 3aBepIIeHa, MO3TOMY MOOABISIM IOMOJHHUTEIbHBIC KonudecTBa xkeneza (158 wmr, 2,83
mmonb) 1 NH4Cl (17,7 wmr, 0,33 MMOnb) U CMeCh KUISATHIN C OOpPAaTHBIM XOJOAWJIBHHKOM B
teueHue 0,5 pomomHHWTenpHOro uaca. Ilocne oxnakneHus cmech (uiIbTpoBamM U
KOHLIGHTPUPOBAJIU B BakyyMme. B pesynbrare ounctku nocpeacrsom FCC ¢ amouposanuem 1,5-
7% 7 M metanonbHoro ammuaka B CH,Cl, nonydanu ykasanHoe B 3arojioBke coenunenue (187
mr, 87%) B Buze cepoii mensr, 'H SIMP: 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.

IIpome:xxyrounoe coenudenue 149: N-§4-[(3.5)-3-TumeTnaamutonuppoauans-1-mil-

2-mMeTOoKCcH-S-HUTPOdeHHn1}-4-(1-MeTHIHH0J1-3-WI)IHPUMHAHH-2-AMUH

N-(4-®Top-2-meTokcu-S-Hurpodennn)-4-( 1 -MeTHINHAOI-3 -1 ) TUPUMHUIUH-2-aMUH
(ITpome:xyTounoe coexunenue 129, 295 mr, 0,75 mmons), ((35)-N,N-mumeTunnuppoiuans-3-
amuH (103 wmr, 0,90 mmonb) u DIPEA (0,196 mu, 1,13 mmounb) pactBopsiin B DMA (3 M) u
IePMETUYHO 3aKPBIBAJIH B MpPOOUpPKE i MUKPOBOJIHOBOW 0Opaborkn. Cmech HarpeBaiu 10
100°C B TeueHmne 45 MUHYT B MUKPOBOJIHOBOM PEAKTOPE, 3aTEM OXJIAKAAIH JI0 K.T., pa30aBIsin
CH;0H wu abcopbupoamn Ha konoHke SCX. Komonky mnpomeBanm CH3;0H u 3arem
smoupoBann 1:1 wmeraHonpHbIM ammuakoM B CH,Cl,. ®pakoum, coxepikamue LeIeBOH
NPOAYKT, OOBEIUHSUIM M KOHLIEHTPHPOBAIN B BakyyMe. B pesynprare OYHCTKH MOCPENCTBOM

FCC c smoupoBannem 2-7% wmeranonpHoro ammmaka B CH,Cl, momyuanmu ykaszaHHOe B
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3arosoBKe coenuHenue (235 mr, 64%) B BUIe KpacHOro TBepaoro 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.

IIpome:xxkyrounoe coeauuenue  150:  4-Meroxcu-6-(1-merni-3,6-nuruapo-2H-

nupuauH-4-ma)-N'-(4-nupazono[l.5-alnupuana-3-nanupumMuauH-2-uia)oenso.1-1.3-1namun

Cmecp  N-[2-merokcu-4-(1-merun-3,6-nurunpo-2H-nupunus-4-un)-S-aurpodenun|-4-
nupaszono| 1,5-a|mupunun-3-unmupumuaud-2-amuHa (Ilpome:kyTounoe coenunenue 151, 285
mr, 0,56 mmoun), xene3a (188 mr, 3,36 mmounb), NH,Cl (21 wmr, 0,39 mmons), stanona (10,5 m)
U BOnbI (3,5 Mi1) KUNSATHIN ¢ OOpPaTHBIM XOJIONMJIBHUKOM B TedeHue 1,5 4. YcTaHOBWIH, YTO
peakiusi He ObLIa 3aBepIIeHa, TOATOMY H00aBIsUTN AononHuTeNbHbIE Konndectsa NH4Cl (21 wr,
0,39 mmorb) u xene3a (188 mr, 3,36 MMOJIb) U CMeCh KHITATUIN ¢ OOPATHBIM XOJOAMIBHUKOM B
TeueHue 1,5 ponomHUTENBHBIX uacoB. Ilocne oxnaxkaeHHs CcMech (QUIBTPOBATM U
KOHLIEHTpUpPOBaiu B Bakyyme. B pesynbrate ounctku nocpenctsom FCC ¢ amrouposanuem 2-
10% 7 1. meranonbHoro ammuaka B CH,Cl, monyvanu ykazanHoe B 3arojioBke coenuHerue (183
mr, 69%) B BUIE OpPaHXKEBOW CMOJIbI, KOTOPYIO HCIOJIB30BAIA Oe3 NalbHEeHIIeH OYNCTKH, 'H
SAMP: 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.

IIpomesxyTounoe coeamnenue 151: N-[2-Mertokcu-4-(1-meTuua-3,6-auruapo-2H-

nupuauH-4-una)-S-aurpodenu|-4-nupazono|1,.5-¢|nupuanH-3-uJINUPUMHIHH-2-AMHH

Pactop  3-(2-xnopnupumuans-4-wn)nupasono| 1,5-alnupununa  (IlpomexyTounoe
coenuHenue 152, 256 mr, 1,00 MMOJIb), MOHOTHUApATA H-TOTYOJICYIb(HOHOBOM KUCIOTHI (271 M,
1,43 wmmomb) u  2-merokcu-4-(1-mermn-3,6-nurunpo-2H-nupunuH-4-mi)-5-HUTPOaHUIIMHA
(ITpome:xyTounoe coenmnenue 3, 250 mr, 0,95 mmonb) u 2-nerranona (12 Mi1) KUDSTHIH C
0OpaTHBIM XOJIONWJIBHUKOM B TedueHue 4 4 B armocepe Ny. 3aTeM cMech KOHLIEHTPUPOBAIU B
BakyyMe u ocrarok pacteopsiiu B CH30OH. Dtor pacTBOp oOuHMIIanu MOCPENCTBOM
WOHOOOMEHHOW xpomartorpadum, wucnons3yss kojonky SCX ¢ osmroupoBanueM 7 M
METAaHOJbHBIM aMMHUAaKkoM. Ppakuuu, coxepskaliue LeJeBOH NPOAYKT, KOHLEHTPHUPOBAIH B
BaKyyMe C MOJY4eHHEM OCTaTKa, KOTOpbIi pacTBopsuin B ropstaeM DMF (10 mir). Dtot pactBop
¢uIbTpOBANIM M KOHLIEHTPUPOBAJIU B BaKyyMe C IMOJYYEHHEM CMOJBI, KOTOPYIO PAacTUPAIH C
CH;CN (10 min) ¢ monmyueHHeM YKa3aHHOTO B 3arojioBke coenmHenus (285 mr, 66%) B Bune

sxentoro mopommka, 'H SIMP: 2.36 (5H, s), 2.67 (2H, s), 3.07 (2H, s), 4.02 (3H, s), 5.66 (1H, s),
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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:kyrounoe coeauHenue 152: 3-(2-XuopnupumuauH-4-ua)nupasosiofl.5-

a|nu|guguﬂ

K,CO; (5,18 1, 37,50 mmoib) nobasmsimn k Homuny 1-amunommpununus (4,50 r, 20,25

MMOJIb) U (F)-2-xnmop-4-(2-3TokcuBunun)nupumunuty (Ilpomexyrounoe coegunenue 153,
2,77 r, 15 mmonbs) B DMF (20 mu) mpu 25°C. Tlony4eHHYIO TEMHO-CHHIOK CYCIEH3HUIO
nepememuBasy npu 25°C B Tedenue 15 9 (BeT cTan TEMHO-KPACHBIN), a 3aTEM HarpeBaud 10
110°C B Teuenue 2 4. Ilocie oxnaxkaeHus cMmech nodapisuiu kK Boxe (100 mir) u monydeHHOe
KOPUYHEBOE TBEPAOE BELIECTBO COOMpanu (PUIBTPOBAHUEM, MPOMBIBAIA BOAOW M CYIIMJIH
nocpencTsoM acnupauud. Bopsseiii  gumbTpar skcrparmpoBanu EtOAc (2 x 100 M) m
OOBETMHEHHBIE OpPTraHUYECKHE PacTBOpPHI MpombiBaidu Bomoil (100 M X 4) W HACBHIIIEHHBIM
paccomom (50 ™). 3arem pactBop cymmian (MgSOs) W KOHLEHTPHUPOBAIM B BaKyyMe.
ITony4yeHHBII OCTATOK OOBEAMHSIN C paHee COOpPaHHBIM KOPHYHEBBIM TBEPIBIM BELIECTBOM U
pacteopsuiu B THF (100 mum). Dtor pactBop ¢unbrpoBanu uepe3 Habueky 30 g muokcuma
KPEMHUS. DIIFOEHT KOHLEHTPHPOBAIHM M MOJydeHHbIH octatok npombBanu CH3;0H (-70°C) ¢
NOJIydeHHEM YKa3aHHOrO B 3aronoBke coenuHenus (1,274 r, 37%) B Buge OexeBoro
KPHUCTAILIIYeCcKoro Teepaoro semecrsa; 'H AMP: 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.

IIpomesxyTouHoe coenunenue 153: 4-[(3R)-3-/IlumeTnaaMuHONUPPOIHANH-1-1]-6-

meToKcH-N-(4-nupasoao|l,5-alnupuann-3-uanupumMmuau-2-u)oen3o-1,3-1naMmu-

Cmecb  N-[4-[(3R)-3-mumMeTHIaMUHONUPPOTUANH- | -1 |-2-MeTOKCH-5-HUTpOdeHm |-4-
nupaszono| 1,5-a|mupunun-3-unnmupumuausa-2-amuHa (IlpomexkyTounoe coequnenue 154, 440
mr, 0,93 mmonn), xene3a (311 mr, 5,56 mmonb), NH4Cl (37,2 mr, 0,70 Mmmonb), 3tanona (15 mu)
¥ BOABI (5 MIT) KUTSITHJIA ¢ OOpaTHBIM XOJIOOWILHUKOM B TeueHue 1,5 4. Tlocne oxnaxmeHus
CMeCh KOHIIeHTpUpOoBaH B BakyyMme. [lony4uennsiii octarok pacrupanu B 10% CH3;OH B CH,Cl,
(20 M) B Teuenue 15 munyT M 3aTeM pumpTpoBanu. OcraTku pacrupanu cHosa ¢ 10% CH;0H B
CH)Cl, (10 mn) u 3arem ¢QunbrpoBanu. OObenuHeHHbIE (DUIBTPATHI MPOMBIBAINA PACCOJIOM,
cymmn (MgSO4) 1 KoHLIEHTpUpOBaU B BakyyMe. B pesynbprare ounctku nocpencrsom FCC ¢
smonposanueM 0-10% meranonpHOro ammuaka B CH,Cl, u mocne pactupanusi ¢ JUSTHIOBBIM
3puUpoM TMoNy4danu yKa3aHHOe B 3arosioBke coenuHeHue (339 wmr, 82%) B Buae KenTOro
TBEPIOTO BEIECTBA, '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),
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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: ES” MH" 445 33.

IIpomexyrounoe coequuenue 154: N-[4-[(3R)-3-AumeTHIAMHUHONHUPPOJIUAHH-]1-1]-

2-MeTOKCH-S-HuUTpOohenna]-4-nupasoao|l,5-alnupuann-3-HInHpPUMHIHH-2-AaMHH

(3R)-N,N-Jumetunmupponuaun-3-amud (0,166 wmn, 1,31 wmmonp) pobaBmsim K
CyCIIeH3UU N-(4-¢prop-2-merokcu-S-uutpodenun )-4-nupazonol| 1,5-alnupunms-3-
winupumMunH-2-amuHa (Ilpomexkyrounoe coexmnenue 155, 415 mr, 1,09 mmons) u DIPEA
(0,227 mn, 1,31 mmons) B DMA (3,2 mn) u cmecy HarpeBaiu npu 85°C B TeueHue 1 |
IMocpenctBoM HOHOOOMEHHOW xXpomarorpaduu ¢ wucnonb3oBaHueM koJoHkH SCX wu
3arOupoBaHUEM 7 M METaHONBbHBIM AMMMAKOM JOCTUTAIM YaCTUYHOM OYUCTKHU. Ywucrele
¢bpakunyu OOBEOWHSUIN W KOHLEHTPUPOBAJIH. B pe3yibraTe IOMOJHUTENBHOW OYHCTKU
nocpencrsoM FCC c¢ amouposanunem 0-7% CH3;OH B CH,Cl, nmonyyanu yka3aHHOE B 3arojioBKe
coenuHenne (443 mr, 86%) B BHIE OPaHKEBOrO TBepaoro semecrsa, 'H SMP: 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.

Ilpome:xxyTouHnoe  coeguHenue  155:  N-(4-Dr1op-2-meTOKCH-S-HUTPOheHH1)-4-

nupa3oao|l.5-alnupuanH-3-HJanupUMHINH-2-AMHH

Cwmech 3-(2-xnopnupumuauH-4-un)nupasonol 1,5-a|nupuanna (ITpome:xkyTOUHOE
coequnenue 152, 1,476 r, 6,40 mmouns), 4-pTop-2-MeTokcu-5-untpoanmnuna (Ilpomexyrounoe
coenunenue 23, 1,310 r, 7,04 MMoIb), MOHOTHIpATa 1-TONYOJICYIbGHOHOBOM KucnoThl (1,339 T,
7,04 mmosb) u 2-nieHTtanona (45 mu) Harpesanu npu 125°C B Teuenne 22 u. [Tocne oxnaxneHus
cmech (unbTpoBanu. Teepmoe BemecTBo npombiBaiun CH;OH, nusTuiaoBbiM 3¢upoM U 3atem
CYIIMJM Ha (UIbTPE C TOJYYEHHEM KOPHYHEBOIO TBEPAOrO BEINECTBA. 1BEpAOE BEIIECTBO
pactBopsuiu B CH,Cl; u 3ToT pactBop npomeiBanu Hackim. NaHCO; (x3), Bomoi u paccosom,
3areM cyurmid (MgSO4) U KOHIEHTpUPOBAIU B BakyyMme. [IoJy4deHHBIH OCTaTOK pacTUpad B
kursimeM CH3CN u 3atem octapisuin oxjiakaaThesi. [lonydueHHOe TBEpoe BEIecTBO codbupau
(¢uIbTpOBaHMEM W CYIIMJIM HAa BO3AYXE C MOJYyYEHHEM YKa3aHHOTO B 3aroJIOBKE COCTUHEHHUS
(1,29 1, 53%) B BHIE KOPHUYHEBOI'O TBEPIOIO BEIIECTBA, 'H AMP: 4.03 (3H, s), 7.11 (1H, td),
737 (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: ES" MH" 381,54.

IIpomexkyrounoe coeaunenue 156: 4-(3-JAumMernamMmuHoazeTuar-1-mi)-6-MeToKCH-

N-(4-nupasoao|1,5-a]-nupuanH-3-HanHpUMHINH-2-1]1)0en30J-1,3-1uaMmul
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Cwmech N-[4-(3-aumeTunaMuHOa3eTUANH- 1 -11)-2-MeTOKCH- S -HUTpOod eHum |-4-
nupaszono| 1,5-a|mupunun-3-unmupumuaun-2-amuHa (Ilpome:kyTounoe coenmHenue 157, 355
mr, 0,77 mmonb), xeneza (258 mr, 4,63 mmons), NH4CI (30,9 mr, 0,58 mmonb), stanona (12,6
M) ¥ Bombl (4,2 Mi1) KUmATHIM ¢ OOpaTHBIM XOJOAWIbHHUKOM B Tedenue 1,5 u. Ilocne
OXJIAKIEHHUs] CMECh KOHLIGHTpHpPOBaIU B BakyyMme. IlomydeHHblii ocraTok pactupanud B 10%
CH;0H B CH,Cl, (20 min) B Teyenue 15 muHyT u 3arem cmech ¢uibrpoBanu. OCTaTKH
pactupamu cHoBa ¢ 10% CH3;OH B CH)Cl, (20 mi) u 3arem ¢unbsrpoBann. OObearHEHHbIE
¢unbTpaThl mpombIBAIK paccojoM, cymm (MgSO4) M KOHUEHTPHpPOBAIM B Bakyyme. B
pesynbrare ounctku nocpencrsoM FCC ¢ smroupoBanuem 0-10% MeTaHONBHOTO aMMHakKa B
CH,Cl, u mocne pactupanus € AMITIIOBBIM 3(QHPOM TMOJYYadH YKa3aHHOE B 3arojIOBKE
coennuenne (249 mr, 75%) B BHIe KOPHYHEBOro TBepaoro semectsa, '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: ES” MH" 431,35.

IIpome:kyrounoe coeamuenue 157:  N-[4-(3-IumernaamMuHoa3zeTHAHH-1-11)-2-

METOKCH-S-HUTpo(deHuna|-4-nupa3o0[1,5-¢|nupuann-3-uInupUMHIAHH-2-aMHH

Hurunpoxnopun N,N-numerunazerunns-3-amuHa (Ilpomeskyrounoe coegunenue 20,
227 wr, 1,31 wmmonb) nobaemsiim k cycrneHsun N-(4-¢rop-2-mMeTokcu-S-HuTpodeH)-4-
nupaszono| 1,5-a]-nmupuaun-3-unnupumuanus-2-amuaa (Ilpomexyrounoe coexunenue 155, 415
mr, 1,09 mmons) u DIPEA (0,755 mu, 4,36 mMonb) B DMA (3,2 Mi1) 1 cMeCh HarpeBaju INpu
85°C B Teuenue 1 4. CMech YaCTUUHO OYMINAIN MOCPEACTBOM HOHOOOMEHHOH XpomaTorpaduu,
ucnonb3ysi kKomoHKy SCX wu smoupys 7 M MeTaHONbHBIM aMMuakoM. YUuctelie (pakuuu
OOBEOUHSIN W KOHIEHTPUPOBAIM B BakyymMe. B pe3ynbraTre AOMOJHUTENBHOH OYUCTKH
nocpencrsoM FCC c¢ amouposanunem 0-7% CH3;OH B CH,Cl, nonyyanu ykazaHHOE B 3arojiOBKe
coennuenne (360 mr, 72%) B BuIe OpaHKeBOro TBepAoro semecrsa; 'H SIMP: 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), 8.35 (1H, d), 8.45-8.49 (2H, m), 8.78 (1H, s),
8.80 (1H, d); m/z: ES" MH" 461,33.

IIpomeskyrounoe coequHenue 158: Nl-(Z-Z[I/IMeTI/I.]'laMI/IHOZ-)TI/IJI)-S-MeTOKCI/I-N]-

meTua-N’ -(4-nupa3o0.J10[1.5-¢|nupuanH-3-HINUPUMHIHH-2-Ha)0eH30.1-1,.2 . 4-TpuaMuH

Cvecp  N'-(2-auMeTHIAMHUHOATHI)-2-MeTOKCH-N -MeTH-5-HuTpo-N-(4-nupazonol 1,5-
ampuauH-3-uImupuMuanH-2-un)0oenson-1,4-mnamuna  (IlpomexyTouHoe coeamHenne 159,

440 wmr, 0,95 mmonb), skenes3a (319 mr, 5,71 mmons), NH4Cl (38,2 mr, 0,71 mmons), sTanona (15
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MJT) ¥ BOZIBI (5 MUT) KUIISITHIIH ¢ OOPATHBIM XOJIOAMIbHUKOM B TeueHue 1,5 4. Tlocne oxmaxneHus
cMech KOHIIEHTpUpoBaIH B BakyyMme. [lomyuennsiii ocrarok pacrupanu B 10% CH3OH B CH,Cl,
(20 M) B Teyenue 15 muHYT U 3areM cMmech (uibTpoBanu. Ocratku pactupanu cHoBa ¢ 10%
CH;0H B CH,Cl; (20 mu) u 3atem ¢uabrpoBanu. OObequHEHHbIE (QHUIBTPATHI MPOMBIBAIN
pacconom, cymmimn (MgSO,) M KOHIEHTPUpPOBAJIM B BakyyMe. B pesynbrare OUYMCTKH
nocpencteom FCC ¢ amoupoBanuem 0-10% wmeranonbhoro ammuaka B CH,Cl, u mocre
pacTupaHusi ¢ AMATHIIOBBIM 3(UPOM MOJy4YaId YKa3aHHOE B 3arojioBke coenuHenue (321 wr,
78%) B BUIE KOPUUHEBON CMOJIBI; 'H AMP: 2.18 (6H, s), 2.37 (2H, 1), 2.65 (3H, s), 2.91 (2H, 1),
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: ES" MH"
433,36.

IIpome:kyTrouHoe coeauHenue 159: '~(2-IuMeTHJIAMHUHOITHI)-2-MeTOKCH-/N -

MeTHI-5-HUTPO-N-(4-nnupaso4a0[1.5-alnupuaun-3-nanupumMuaua-2-ua)oenso.1-1.4-1uamMmun

N’ N N’-tpumernnsran-1,2-nuamus (138 mr, 1,35 MMonb) 106aBIsmm K CycrienHsmn N-
(4-drop-2-merokcu-S-autpodernn)-4-nupasonol 1,5-a|nupuans-3-uImupuUMHINH-2-aMUHA
(ITpome:xyTouHoe coenmnenne 155, 428 mr, 1,13 mmons) u DIPEA (0,234 mn, 1,35 mmors) B
DMA (3,3 mi) u cmecp Harpesanu npu 85°C B teuenne 1,5 4. IlocpeacTBoM MOHOOOMEHHOM
xpoMmatorpadpuu ¢ ucnojp3oBaHueM KoysoHKH SCX wu smroupoBaHueM 7 M MeTaHOJBHBIM
aMMMAKOM JIOCTUTAJI YaCTUYHOM OYMCTKU. HucThle ppakunn 0ObeIUHIN U KOHLIEHTPUPOBAIU
B BakyyMme. B pesynbrare mononHurenbHoM ounctku nocpenctsoM FCC ¢ amouposanuem O-
10% CH30H B CH,Cl, nonyyanu yka3aHHOe B 3arojioBke coenuHeHue (444 wmr, 85%) B Bume
opamxkesoro mMacia; '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), 8.27 (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.

IIpomekyTOUHOE coeIMHEeHHe 160: 4-[(3aR.6aR)-5-Metua-2.3,3a,4,6,6a-

rexkcaruaponuppoaof3.4-bl-nuppo-1-mil-6-meroxcu-N-(4-nupaszoio|1.5-alnupuanu-3-

HINMPUMHIUH-2-1J1)0eH30J1-1,3-1THaMHH

Cwmech N-[4-[(3aR,6aR)-5-meTun-2,3,3a,4,6,6a-rekcarunponuppoio[3,4-b|muppon-1-mi]-
2-meTokcu-5-autpodenun|-4-mupaszono| 1,5-a|mupuans-3 -uInmupuMHUINH-2-aMIHA
(ITpomesxkyTounoe coexunenue 161, 190 wmr, 0,39 mmons), kene3a (131 mr, 2,34 mmodb),
NH,4Cl (14,62 wmr, 0,27 mmonb), 3taHona (6 M) u BoAbl (2 MJI) KUISTHIM C OOpaTHBIM
XOJIOAMJIBHIKOM B T€UEHHUE 4 4 U 3aTeM IIePEeMEINBAIN NPH K.T. B TeueHue Houu. [locpencreom

MOHOOOMEHHOM xpomarorpadguu ¢ wucrnonbp3oBaHueM KonoHku SCX u smoupoBaHueM 7 H.
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METAHOJIbHBIM aMMHAKOM JTOCTUTAJIH YACTUYHON OYMUCTKH. 3aTE€M COOTBETCTBYIOINWE (ppakumu
KOHIIEHTPUPOBAJIM B BaKyyMe Ha THOKCUAE KpeMHus. B pesynbrate ounctku nocpeacrsom FCC
¢ smoupoBanuemM 0-5% 7 H. meranonpHoro ammuaka B CH)Cl, momyuanm 3arpsi3sHeHHbIN
marepuan. Dpakiun, conepskaliue HeaeBoi MPOnyKT, OObEAMHSIN U JOMOJHUTEIBHO OUHINATIH
nocpenctBom FCC ¢ amoupoBanuem 0-2,5% 7 H. meraHonsHoro ammmaka B CH,Cl; ¢
TIOJTydeHHEM YKa3aHHOTO B 3aronoBke coequuenus (100 mr, 56%); m/z: EST MH" 45721.

TIpomexyTouHoOE coeIHHEeHHe 161: N-[4-](3aR.6aR)-5-Metna-2.3.3a2.4.6.6a-

rekcaruiponuppo.ao|3.4-bl-nuppoa-1-uil-2-meroxcu-S-uurpodenna]-4-nupasono[1,5-

alnupuanH-3-HIANUPUMHUIHNH-2-AMHUH

DIPEA (0,343 wmu, 1,97 mmonb) nobaBmsuin k cycneHsuu N-(4-¢pTop-2-MeToKCH-5-
HUTpOdeHmn)-4-mupazono| 1,5-a|nupunuH-3-uinmupuMUINH-2-aMUHA (ITpome:xkyToUuHOE
coenunenue 155, 300 mr, 0,79 mmonb) u (3aR 6aR)-5-merun-2,3,3a,4,6,6a-rekcaruapo-1H-
nuppoio[3,4-b]muppona (Ilpome:kyrounoe coexuHenue 37, 109 mr, 0,87 mmons) B 2,2.2-
TpudTopsTaHONE (5 M) M CMECh HArpeBad B YCJIOBHSIX MHKPOBOJHOBOTO H3JYYEHHS MpPU
140°C B Teuenue 1 u. Ilocne oXxnaxkaeHUs CMECh YaCTUYHO OYHMINAIU IOCPEICTBOM
MOHOOOMEHHOM Xpomatorpaduu, ucnoin3yst kojnoHky SCX u asmoupys 7 M MeTaHOJNbHBIM
aMMMaKOM. 3aTeM COOTBETCTBYIOLIME (PpakLuu KOHLIEHTPUPOBAIM B BaKyyMe Ha IHOKCUAE
kpemHusl. B pesynprare nononnutenbHoi ounctku nocpeacrsoM FCC ¢ amouposanuem 0-4% 7
H. Meta"ojpHOrOo ammuaka B CH,Cl, monyuann ykaszaHHoe B 3arosioBke coenuHenue (198 wr,
52%) B BHAe cierka 3arps3HEHHOIO OpPaH)KEBOIO/KPACHOIO TBEPAOrO BEINECTBA, KOTOPOE
HCTIONB30BaIN Oe3 manbHeiimeii ounctkn; 'H SIMP (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: ES”
MH" 487,15.

IIpomeskvyTouHOE coeqHHEHHe 162: 4-MeTokcHu-6-(8-meTni-2,3-

nuazacnupo|3.4Joxkran-2-ua)-N'-(4-nupazouo|l.5-alnupuauH-3-wianupuMUIHH-2-

Ha)0enso.a-1.3-nuamMmun

Cmecp  N-[2-merokcu-4-(8-mermn-2,8-nuazacnupo|3.4]okran-2-un)-S-aurpodenmn|-4-
nupaszono| 1,5-almupunun-3-unmupumuansa-2-amuHa (IlpomexkyTounoe coequnenue 163, 404
mr, 0,83 mMmoub), xene3a (278 mr, 4,98 mmoun), NH,Cl (33,3 mr, 0,62 mmone), stanona (15 mu)
¥ BOAbI (5 MII) KUTSITHIIM ¢ OOpaTHBIM XOJOOMILHUKOM B TeueHue 1,5 4. Ilocne oxnmaxneHus

cMech (uibTpoBasii U ocratku mnpombiBau cMmeckto 1:10 CH;0H - CH,Cl, (20 ).
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OOpenuneHHble PUIIBTPATHI KOHIIEHTPUPOBAJIH B BAKyyMe Ha AMOKCUAe KpeMHus. B pesynbprare
ounctkn mnocpenctsoM FCC ¢ amoupoBanuem 1-10% wmeranonpHOoro ammmaka B CH,Cl,
MOJIyyaid yKa3aHHOe B 3arojioBke coenuHeHue (338 wmr, 89%) B Bume KeATOro TBEPAOTrO
pemectsa; 'H SIMP: 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.

IIpomexyTouHOE coeIMHEeHHe 163: N-]2-Metokcu-4-(8-merni-2.8-

auazacnupo|3.4]okran-2-ua)-S-uutTpodennn]-4-nupa3zono|1,5-a|nupuann-3-

I/IJIHI/IDI/IMI/IH]/IH-Z-ZIMI/]H

8-Metwun-2,8-muasacnupo[3.4]okran (IIpomexkyTounoe coexunenue 47, 133 wmr, 0,88
MMOJIb) noOaBsIM K cycrneHsun N-(4-¢pTop-2-merokcu-S-aurpodennn)-4-(mupaszomnof 1,5-
a]mpunus-3-un)-nupumuaua-2-amuHa  (Ilpome:kyTounoe coeqmnenue 155, 280 wr, 0,74
mmonb) 1 DIPEA (0,153 mu, 0,88 mmons) B8 DMA (3 M) u cmech HarpeBanu mpu 100°C B
TedeHue 1 4. 3aTeM cMech YaCTUYHO OYHINAIN MOCPEICTBOM MOHOOOMEHHOW Xpomarorpaduu,
ucnob3ysi KojaoHky SCX ¢ smoupoBanneM 7 M MeTaHONBHBIM aMMHAKOM. UucTeie (pakmum
O00BEUHSIN U KOHLIEHTPUPOBAIIM B BaKyyMe. B pesynbrare nanpHeiimeii O4MCTKY MOCPENCTBOM
FCC c amouposannem 1-8% CH;OH B CH,Cl, nonyuanu yka3aHHOE B 3arOJIOBKE€ COEIUHEHHE
(300 mr) B Buze opanskeBoii cyxoit mienku, 'H SIMP: 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-AumernaamMmuHonuppoauauy-1-mial-N-

[4-(1 H-nanoa-3-na)nupumMuani-2-mil-6-meroxcudenson-1,3-nmaMun

K nepememnBaemoii cmecu N-{4-[(3R)-3-1uMeTHIaAMHHOIUPPOIUAHH- | -1J1]|-2-METOKCH-
S-aurpodenun }-4-(1 H-uanon-3-un)nupumuans-2-amuHa (IlpomexkyTounoe coennnenune 165,
286 wr, 0,60 Mmmoub), skene3a (202 wr, 3,62 mmons), NH,Cl (22,6 mr, 0,42 MMOJb) U 3TaHOJA
(24 mn) nobasmsuu Bony (4 mun). Ionmydyennyro cmech nepemernnBany npu 105°C B Teuenne 3 9
1 3ateM uIbTpoBaIH Yepes auatoMoByio semto (Celite™) 1 koHIEHTpHpOBaMM B Bakyyme. B
pe3ynbTaTeé YaCTHYHOW OYHMCTKHM  MOCPEICTBOM  HOHOOOMEHHOH  xpomarorpaduu  C
ucnoab3zoBanueM kojgoHku SCX u smouposanueM 0,35 M MeTaHONBbHBIM aMMHMAKOM MOJyYasu
yKa3aHHOe B 3arojioBke coemuHeHue (312 mr, 116%) B BuAe KOPUYHEBOUM CMOJBI, KOTOPYIO

WCIIOJIb30BaIM O€3 NalibHEHIel OUYUCTKH, 'H saMmP: 2.13 (2H, d), 2.32 (2H, d), 2.80 (6H, d),
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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: ES* MH" 444,

IIpomexyrounoe coequHenue 165: N-§4-[(3R)-3-numMeTHIAMHUHONUPPOJIHAHH-]1-1]-

2-meToKcu-S-HuTpodenn }-4-(1 H-nnaoJ1-3-ua)nupuMHINH-2-aMHH

(3R)-N,N-umetunnupponuaun-3-amut (92 mr, 0,81 mmonb) nobasnsuiu k cmecu N-(4-

¢dTop-2-meTokcu-S-uurpod enmn)-4-(1 H-unpon-3-un)nupumuans-2-amuia  (IlpomexkyTounoe
coenuHenue 68, 404 mr, 0,73 mmone) u DIPEA (0,256 mn, 1,46 mmons) B DMA (3 mu). 3atem
CMeCh HarpeBajy B YCJIOBUSIX MHUKpPOBOJHOBOro usnydenuss npu 140°C B Tteuenue 0,5 u.
IMocpencTtBoM HOHOOOMEHHOUM XpomaTtorpaduu ¢ ucmnonb3oBanueM kojoHku SCX (20 g) u
smoupoBanueM 0,35 M MeTaHOJIBHBIM aMMHUAKOM JIOCTHTJd YaCTUYHOM  OYMCTKH.
CootsercTByromue (pakuuu OOBEAWHSIM W KOHLEHTPHPOBAJIHM B BAaKyyMe C IOJyYEHHEM
OpaHKEeBOW/KOPUYHEBOH CMOJIBI. DTy CMOJY pacTHpaiu ¢ 3TaHojioM (15 mu) ¢ monydeHunem
TBEPJOrO BEINECTBAa, KOTOpoe coOupanu (UIBTPOBAHMEM W CYIIWJIM TIOA BaKyyMOM C
NOJIyY€HHEM YKa3aHHOTO B 3arojiopke coennHeHus (291 mr, 84%) B Buie OpaHKE€BOTO TBEPIOTO
semectsa, 'H SAMP: 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.

IIpomesxyTouHoe coenuHeHue 166: 4-(3-/IlumernnaamunoaszeruauH-1-wia)-N-[4-(1H-

HHI0.J1-3-WI)IHPUMHAHH-2-Wi]-6-MeToKcHOeH30.1-1,3-1THAMUH

K cmecu  N-[4-(3-aumeTnnaMuHOa3eTUANH- | -1)-2-MeTOKCU-5-HUTpOodhenun|-4-(1H-

uHIOo-3-mn)mupuMuana-2-amuaa (Ilpomexkyrounoe coeaxunenue 167, 240 mr, 0,52 MmoIb),
xenesa (175 mr, 3,13 mmons), NH4Cl (19,56 mr, 0,37 mmonb) u 3taHona (24 mu) nobGasisuiu
Bony (4 wmu). Ilomyuennyro cmech nepememmBanu npu 105°C B TeyeHme 3 4 U 3arem
dunbTpoBamu yepes auatomosyio semio (Celite™™). OUIBTPAT KOHIEHTPUPOBAIH B BAKyYMe U
YaCTUYHO OYHINAIN TTOCPEICTBOM HOHOOOMEHHOH Xpomarorpaduu, ucrnonbs3yst KooKy SCX u
smoupyst 0,35 M meraHonbHBIM aMMuakoM. CooTBeTCTByOIIHE (Qpakuuu OOBETUHSIIA U
KOHLIGHTPUPOBAJIA B BAaKyyMe€ C TIOJIYYEHHEM YKa3aHHOTO B 3arojioBke coenuHeHus (241 wmr,
107%) B BUIE KOPUUIHEBON CMOJIBI, KOTOPYEO MCIIONB30BAJIH Oe3 JanbHeiimeii ouncrku; n/z: ES™
MH" 430.

IIpomexkyrounoe coeamuenue 167:  N-[4-(3-AumernaamMuHoazeTHAHH-1-11)-2-

MeTOKCH-S-HuTpodenun]-4-(1H-nna0a-3-ua)nMpuMHAHH-2-aMHH

Hurunpoxnopun N,N-numerunazerunns-3-amuHa (Ilpomeskyrounoe coegunenue 26,



165

140 wmr, 0,81 mmonb) noGammsnu k cycnensuun N-(4-¢rop-2-merokcu-S-aurpodenun)-4-(1H-
uHoN-3-mn)mupuMuanH-2-amuaa (IlpomeskyTounoe coenuHenue 68, 406 mr, 0,74 mMMonb) u
DIPEA (0,514 mn, 2,94 mmonb) B DMA (3 mim). CMmech HarpeBaiii B yCJIOBUSIX MUKPOBOJHOBOIO
manyueHust npu 140°C B Tteuenue 0,5 u. 3areM cMech HYAaCTUYHO OYHINAIU ITOCPEACTBOM
HOHOOOMEHHOW Xxpomatorpaduu, wucnoib3yss kKomoHnky SCX (20 g) u smoupys 0,35 M
METaHOJbHBIM aMMuakoM. CooTBercTByromue (Gpakiuuu OOBENMHSIIM M KOHLEHTPUPOBAIH B
BaKyyMe C MOJIy4Y€HUEM OPaHKEeBOI/KOPUIHEBOM CMOJIBL. DTy CMOJY pacTHpau ¢ 3TaHoyioM (15
MJI) C TIOJIy4€HHEM TBEPAOrO BEIIECTBAa, KOTOpoe coOupanu (UIbTPOBAHHEM U CYLIMIIU TMOJ
BAKyyMOM C TMIOJIy4YEHHEM YKa3aHHOrO B 3arojioBke coenuHeHust (245 wmr, 72%) B BHIE
opamkeBoro Teeproro semectsa; 'H AMP: 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: ES" MH" 460,32.

IIpomeskyTouHOE coeanHeHue 168: Nl-(z-I[I/IMeTI/IJIaMI/IH03TI/IJI)-N4 -|4-(1 H-nupo.1-3-

n.n)nnpanlnH-Z-mﬂ-5-MeTOKcn-NI-MeTnnﬁeﬂson-1,2,4-TpnaMnH

H H
N N

2

y 0\\N//0\ ;L . v ,
| 1/@/&/—1\ | \j\/@ﬂ\/_b]\
N N N N

0 -0

Bonay (4 mn) onHoli nopiueit nodapnsian k cMecu N'-(2-numerunamuaod T )-N-[4-(1H-
WHJ0JI-3 -FJT) TUPUMUINH-2 - W1 |-2-MeTOKCH-N -MeTHII-5-HUTpoOeH30- 1 ,4-nuamuna
(ITpome:xkyTounoe coenmunenue 169, 270 wmr, 0,59 mmons), xenesa (196 mr, 3,51 mmodb),
NH4Cl (21,9 wr, 0,41 mmonb) u 3TaHona (24 mu). ITonydyennyto cmech Harpesaiu npu 105°C B
TedeHrne 3 4, 3areM (QHIbTpoBaNM dwepes muaToMoByio semto (Celite™). ®uisrpar
KOHLIGHTPUPOBAJIM B BAaKyyMeé M 3aTeéM YaCTHYHO OYMINAIH MOCPEACTBOM HOHOOOMEHHOH
xpomartorpadun, ucrnonb3ys KonoHKy SCX wu smoupys 0,35 M MeTaHOJbHBIM aMMHAKOM.
CootserctByromue (pakunu OOBEAWHSAIM W KOHLEHTPHPOBAIHM B BAaKyyMe C IOJyYEHHEM
YKa3aHHOTO B 3arojioBke coenuneHus (244 mr, 97%) B BUIe KOPUIHEBOTO TBEPIOTO BEINECTBA,
KOTOPOE HCTIOJIb30BAIH Oe3 JaIbHEeHIIIe OYHCTKH, 'H sIMP: 2.18 (6H, s), 2.37 (2H, s), 2.64 (3H,
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.

IIpome:xxkyrounoe coeamaenue 169: N'-(2-AumermaamunodTui)-N-[4-(1H-ungon-3-
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U )nUpUMHANH-2-1]-2-MeToKcH-N -MeTHJI-5-HUTP0oOen30.1-1,4-nHaMul

H H
N N
Vi O 20 Vi O . 20
N + IXIN N/—b N \ N/
N F \/_\ N N\/—\
N N N N
H H
/O /O

N],NJ,NZ-TpI/IMeTI/IJIBTaH-1,2-I[I/IaMI/IH (83 wr, 0,82 mMmonb) nobaensiu k cmecu N-(4-

¢dTop-2-meTokcu-S-aurpodenmn)-4-(1 H-unpon-3-wn)nupumuani-2-amuda  (IlpomexyTounoe
coenunenue 68, 409 wmr, 0,74 mmonb), DIPEA (0,259 wmn, 1,48 mmons) u DMA (3 ).
IMonyueHHyO CMECh HarpeBajy B yCJIOBUSIX MUKPOBOJHOBOTO u3nydenus npu 140°C B TeueHue
0,5 4. IlocpencTBOoM HOHOOOMEHHOH XpoMaTorpaduu ¢ ucnoibp3oBanueM kosnonku SCX (20 g) u
smoupoBanueM 0,35 M MeTaHONBHBIM aMMHUAKOM  JOCTUTajJyd YaCTUYHOM  OYMCTKH.
CootBercTByromue  ¢pakuud  KOHIEHTPUPOBAIM B BAaKyyMeé C  TOJyYEHHEM
OpaHKEeBOW/KOPUYHEBOH CMOJIBI. DTy CMOJY pacTHpaiu ¢ 3TaHojoM (15 mu) ¢ monydeHnem
TBEPJOrO BEINECTBAa, KOTOpoe coOupanu (UIBTPOBAHMEM U CYIIWIM TIOA BaKyyMOM C
NOJIy4E€HUEM YKa3aHHOTO B 3arojiopke coennHeHus (275 mr, 80%) B Buie OpaHKE€BOTO TBEPIOTO
Bemrectsa; '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

TIpomexkyTouHoe coeIHHEeHHEe 170: mpem-byTuia-N-[2-[[5-meToxcu-4-[[4-(1-

MeTHJIHHAOJ-3-HJI)IHPUMHAHH-2-I]aMuHo]-2-(npon-2-eHOoWJIaMHHO ) heHnI]-

MeTHaaMuHo [P Tmil-N-meTuiaxkapéoamar

Axpmnonnxiopun (0,069 mi, 0,85 mmons) B CH,Cl, (2,5 mu) noGaBisuii o KarisiM B
TE€YEeHHE 5 MUHYT K pacTBopy mpem-0yTun-N-[2-[[2-amuHO-5-meTokcu-4-[[4-(1-MeTnnuHmomn-3-
WJT) T PUMHTAH-2 1T |aMUHO | eHmIT | -MeTuiiaMuHoO |3 Tui | -N-metuikapOamara (IlpomekyTouHoe
coenqunenue 171, 377 wr, 0,71 mmons) u DIPEA (0,234 mn, 1,42 mmons) B CH,Cly (8 mi),
oxyaxxeHHOMy B OaHe nen/meranon. Cmech mepememnBanu B TedeHue 0,5 4. 3arem cmech
pazbasmsin 10% CH3;0H B CH,Cl,. IMonydennsiii pactBop mnpombiBanu Haceim. NaHCO;,
cymmmi (MgSO,) u 3aTeM KOHLIEHTPHUPOBAIN B BakyyMe. B pe3ysbrare O4HCTKH MOCPEICTBOM
FCC c amouposannem 0-3% CH3;OH B CH,Cl; nonyuanu yka3aHHOE B 3arOJIOBKE COEIUHEHUE
(325 wmr, 78%) B BUIIE XKENTOH NEHBI, 'H sIMP: 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
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(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.

IIpomeskyrounoe coeaunenue 171: mpem-Byrna-N-[2-[[2-amuHo-5-meToxcu-4-[[4-

1-MeTHIHHI0J-3-HJI)THPHUMHANH-2-HJI|aMHHO -MeTHJIAMHHO |[3THIa]-N-

METHJIKApOamMar

mpem-bytun-N-[2-[[5-meTokcu-4-[[4-(1-MeTHIUHIO-3 -1 ) TUPUMHIUH-2-UJT |aAMUHO |-2-
HUTpOoG eHm |-MeTunaMuHo |3t |-N-metunkapbamar (IIpomexyrounoe coequnenue 172, 428
mr, 0,76 mmoib), xkene3o (255 mr, 4,57 mmons) u NH,Cl (30,6 mr, 0,57 mmosb) B 3Tanone (16
wi1) U Boze (5,33 mMu1) KUISATUIN ¢ OOpAaTHBIM XOJOAWJIBHUKOM B TedeHue 1,5 u (6mokmpoBka
HarpeBanusi 100°C) u 3aTeM cMech OXJIKIAIH U KOHLEHTPUPOBAIH B BakyyMme. IlonmydeHHbIH
ocrarok pactupanu B 10% CH3;0H/CH,Cl; (30 min) u punbprpoBanu. OctaTku pacTupain CHOBa
¢ 10% CH3;OH/CH,Cl, (30 mu) u ¢unbrpoBanu. OO0beOUHEHHbIE (QHUIBTPATHl MPOMBIBAIIH
pacconmom, cymmwm (MgSOs) W KOHLEHTPHpPOBANM B BakyyMme. B pesynbprare OYHCTKH
nocpencteoM FCC ¢ smouposannem 0-5% CH;OH B CH,Cl, nmony4anu ykasaHHOE B 3arOJIOBKe
coenuuenne (380 mr, 94%) B Buze CBeTIO-KOpuuHeBoil mersr, '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.

IlpomesxyTouHoe  coeamHenue  172:  mpem-Bytun-N-[2-[[S-meTokcu-4-[[4-(1-

MeTHWIHHAOJI-3-WJI)IHPUMIIHH-2-IWi|aMuH0]-2-HuTpodeHn]-meTnaamuno [3Tua]-V-

MEeTHJIKAPOAMAT

mpem-bytun-N-metun-N-(2-MeTunaMuHo3 THI )kapOamaT (ITpomexkyToUuHOE
coenqunenue 173, 300 wmr, 1,59 mmonb) nmobaBnsau k cycrneHsuu N-(4-GTop-2-MeTOKCH-S-
Hutpodenmn)-4-(1-metun-uHaon-3-uwn)nupumuana-2-amuaa - (IlpoMekyTouHoe coeauHeHHe
129, 522 wr, 1,33 mmounb) u DIPEA (0,462 mn, 2,65 mmonb) B DMA (5 mut). Cmech HarpeBaju B
YCIOBHAX MHKPOBOJHOBOro usiydeHus npu 100°C B Tedenue 4 4. 3arem cmech pa3OaBisuin
EtOAc u npombiBaiu Bomoit (5x), pacconom, cyurmmu (MgSO,) u KOHIEHTPUPOBAIH B BAKyyMe.
B pesyabrare ouncrku nocpencteoM FCC ¢ amonposanunem 0-2% CH;OH B CH,Cl, u mocne
pacTupaHusi ¢ AMATHIIOBBIM 3(UPOM MOJy4Yald YKa3aHHOE B 3arojioBke coenuHeHue (431 wr,
58%) B BUIE OPaHIKEBOTO TBEPAOTO BEIIECTBA, 'H AMP: 1.37 (9H, s), 2.79 (3H, s), 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.
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IIpoMeskyTOUYHOE coeMHeHHue 173: mpem-byruia-N-mernia-N-(2-

METHJIAMHHOITHJI)KAapdamMar

PactBop nu-mpem-0ytun-gpukap6onara (4,95 r, 22,69 mmons) B CH,Cl, (240 mum)
n00aBIAIM MO KaIUIM K INepeMelnBaeMoMy pactBopy N, N-mumerninstas-1,2-nuamuna (4 T,
45,38 mmonp) B CH,Cl, (80 mi) B TeueHuwe mnepuona BpemeHu 20 4. IlodydeHHYHO cMech
nepeMelIuBaId MPU K.T. B TeUeHUe 3 4. 3aTeM CMeCh IMOCIEI0BATEIbHO MPOMBIBAJIN HACHILI,
Na,CO; (2 x 100 mu), Bomoii (50 mu) u Hackim. paccosnom (50 mut). OpraHuudeckuii pacTBop
cymmwn (MgSO4) u KOHLIEHTpUpPOBaIU B BakyyMe. B pesynbprare ounctku nocpencrsom FCC ¢
amouposanueM 0-10% CH3;OH B CH,Cl, nonyyanu ykasaHHOe B 3arojioBke coenunenue (2,177
r, 51%) B Bume GrenHO-KenTOro Macma; 'H SIMP: 1.40 (9H, s), 2.28 (3H, s), 2.57 (2H, t), 2.79
(3H, s), 3.20 (2H, t).

IIpomeskvTouHoOe coeHHeHHe 174: 3-Xuop-N-][2-]2-

AUMEeTHIAMHHOITHI(MeTHI)aMuHO0]-4-MeToKCH-5-[[4-(1-MeTHIMH0J1-3-HJ1 ) IHPUMHIAHH-2 -

nilamuHo|denuanponanamun

Cl
/ /
N N
7 NH, Q 7 P>
| . — |
N/)\ NH a N/)\ NH
~° O

K nepemernnBaeMoii CycreHsn N’ ~(2-IMMeTHIAMUHOATII)-5-MeTOKCH-N -MeTni-N'-[4-

(1-meTunuHAON-3-Wn)MTUPUMUANH-2 -1 |0eH3011- 1,2, 4-TpuamMiHa (ITpome:xyTOUHOE
coenuHenue 175, 33 1, 62,29 mmonb) u K,COs5 (6,09 1, 43,6 mmonb) B auerone (300 mu)
nobasnsmn 3-xnopnponanomxyopun (9,78 r, 74,74 mmons) npu -50°C. ITony4eHHYIO CMeCh
HarpeBau 10 -20°C u mepememmBanu B Tedenue 0,5 1. Jlobaemsamu CH;0H (27,75 mn) wu
pacteop NaOH (2,24 r, 56,06 mmosnb B 300 mu Boxbl). IlonydeHHY0 cMech MepeMeInnBaii B
TeyeHue 3-4 4 mpu K.T. TBepaoe BemecTBo cobupanu ¢puiasTpoBanueM u cymwin npu S0°C ¢
TOJIy4EeHIEeM YKa3aHHOTO B 3arojoBke coennHeHms (32,5 r, 95%). 'H SMP: (CDCl;) 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-
7.42 3H, m), 7.47 (1H, t), 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

IIpomeskyTouHoe coequHenue 175: N -(Z-I[I/IMeTI/I.]'laMI/IH03TI/IJI)-2-MeT0KCI/I-N4 -

meTnia-N 1-[4-( 1-MeTHJIMHIO0J-3-HJI ) HHPHUMHAHH-2-WJ]-5S-HUTPOo-0eH30.1-1.4-THAMHH
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K nepemMeliuBaeMoMy  pactBopy  N-(4-¢prop-2-mertokcu-5-aurpo-dermn)-4-(1-
METWIHMHION-3-w)mupuMuanH-2-amuaa (Ilpomexyrounoe coenmnenme 176, 65 1, 160,28
mMmosb) u NN’ N'-tpumerun-stan-1,2-nuamuna (19,65 r, 1923 mmons) B DMA (630 wmu)
nobasnsin N-3Trn-N-uzonponui-rponad-2-aMuH (26,93 r, 208,4 mmors) nipu K.T. [TonydeHHyro
cMmech nepemernuBainu npu 85°C B TedeHue 5-6 4, 3aTeM OXJIAXKAAIU 10 K.T. 3aTeM H00aBIsIIH
Boay (630 mu) M cmech mepememMBaiud B TeueHwe 3-4 4. Tmepablii mMatepuan coOupaiu
¢unbTpoBanueM, mnpombBand Bomor (315 mn) m cymmnm nmpu 50°C B Tedenume 12 u ¢
MOJTlyYeHHEM YKa3aHHOTO B 3arojioBke coenuHenus (79,4 r, 96%) B BUIE OpaHKEBOTO TBEPAOTO
semectsa;, 'H SIMP (CDCls): 2.29 (6H, s), 2.60 (2H, t), 2.93 (3H, s), 3.31 (2H, t), 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.

IIpome:xyTouHoe coeauHenne 176: N-(4-Dr1op-2-MeTOKCH-S-HUTPO-(henn)-4-(1-

MeTHJIHH0JI-3-U1)-THPUMHUAHH-2-AMHH

H,N

1,4-Tnokcan (585 mut) nobaBisuu kK cMecH 3-(2-XJIOpIUPUMUANH-4-11)- | -MeTHII-HHI0Ia
(ITpome:xxyTounoe coenuHenue 177, 50 r, 160,04 mmomnp), 4-pTOp-2-MeTOKCH-5-HUTPO-
aamnnHa (38,03 1, 192,04 MMONb) U MOHOTHApaTa H-TONYOJICYIb(OHOBOH kucaoTel (37,09 T,
192,04 mmonb) npu k.T. [Tonyuennyro cmech nepemermmany rnpu 85°C B teuenue 3 4. Ilocne
OXJIAKIEHHs] 10 K.T. cMeChb racuiii 23%-HbIM BOAHBIM aMMuakoM (39,59 mu, 480,1 mmonb) u
Bonoit (195 mu, 510,1 MMmonb), U B OCaAOK BBIMANANO TBepAoe BemecTBO. [lonydeHHYIO

CYCIIEH3MI0 TMepeMelluBajl Mpu K.T. B TeueHue 3-4 u. TBepmoe BemecTBo coOupaiu
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¢unbTpoBanueM u cymwim npu S0°C B BakyyMe B TedeHHe 12 4 ¢ MOSyYeHHEM YKa3aHHOTO B
3arosioBke coenunenus (74,6 r, 85%) B BUAE JKEATOrO TBEPAOIO BELIECTBA, 'H siMP (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: ES" MH" 394,12.

IIpome:kyrounoe coenuuenue 177: 3-(2-Xaopnupumuaua-4-u1)-1-MeTHI-UHI0J1

K nepememmnBaemomy pactBopy 2,4-muxnopnupumunusa (70,5 r, 463,76 Mmonb) B
mumerokcusTane (900 min) nobasnsiu FeCls (77,16 r, 459,12 mmonb) u 1-merunuanon (68,28 r)
npu 60°C. ITonyueHHyro cMmech nepemerinsainu B TeueHue Houu npu 60°C. Ilocne oxnaxneHus,
nyTeM nodasieHust MetaHoda (345 mur) u Boas! (900 MiT) BBIAIANO B OCAJOK TBEPAOE BEIECTBO.
[TonyyeHHYIO CYCIIEH3MIO NepeMelInuBald B TeueHHe 3 4. TBeproe BemecTBo codupanu
¢unbTpoBannem, npombiBau CH3;OH (1,38 n) m cymmmm nmpu 50°C B TedeHHe HOYHM C
NOJIy4eHHEM YKa3aHHOro B 3arojioBke coenuHeHust (1387 r, 81,5%) B Bunme ¢uoneroBoro
tBepmoro Bemectsa, 'H SAMP (CDCls) 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.

Ionesuple  kpucrajuinyeckue noaumopdasie  dopmel  N-(2-{2-nuMeTUIaMUHO3 THII-

METWJIAMUHO } -4-MeTokcH-5-{ [4-(1 -MeTUITUHA0I-3 - W) TUPUMUAIUH-2-WJ |JaMHUHO } Qe HUIT ) IPOI-2-

egamuna (Ha3biBaeMOro B maHHoMm omucanuu kak “‘Coeannenue X)) U ero ME3WJIATHOU COJIU

(Ha3bIBaeMOi B naHHOM onucanuu kaxk “Mesuaaraas Coan Y”)

Hoaumopduas ®opma A Coeannenus X

beuto o0HapykeHO, 4TO mnepBoHadasbHO oOpazoBanHOoe CoenuHeHne X SBISETCS
aMOp(HBIM TBEPAbIM BEINECTBOM. 3aTeM, B3SB HEKOTOPOE KOJIUYECTBO 3TOr0 aMop(HOTro
Coenunenus: X (mpumepHo 20 Mr) U CyCHEHIUPYs €ro B LUKJIOreKcane (MpUMEpPHO 2 MJT) MpU
50°C u mepeMemMnBaHUU C WCIOJIb30BAHMEM MAarHUTHOW MEIIAJKU B TEUEHUE MPUMEPHO 4
CYTOK, MOJTy4aju Kpuctaumdeckyo nonumoppuyro @opmy A Coenumnennst X. 3areMm oOpazer
OCTaBJSIM OXJIAXKAATHCS, € (pakoHa CHUMANIM KPBIUKY M 00Opasel OCTaBJSIM COXHYTh B
YCIIOBUSIX OKpyskarotneii cpenbl ¢ mojaydeHuem @opmel A Coenunenns X. Kaptuna audpakuuu
peHTreHoBckux Jyueil Ha mopomke @Popmbl A CoenmHenusi X usoOpaxena Ha @ur. 1.

Tepmorpamma JICK @opmel A Coeaunennst X n3oOpaxena Ha Pur. 2, Ha KOTOPOH MOKa3aHO

2
ucxonHoe cobsiTre ¢ HadanoM npu 35,1°C u muxom npu 50,1°C ¢ nocnenyromel 3HI0TEPMO
riasneHus ¢ Hadanom npu 80,2°C u nukom npu 88,3°C.

Hoaumopduas ®opma B Coeaunenns X

beuto obHapyxeHo, 4TO mepBOHa4daNbHO oOOpazoBaHHoe CoeamHenne X SBISIETCS

aMOp(HBIM TBEPAbIM BEIIECTBOM. 3aTeM, B35SB HEKOTOpPOE KOJIWYECTBO 3TOr0 aMop(HOro
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Coenunenust X (nmpumepHo 20 Mr) ¥ pacTBOPHUB €ro B MUHHUMAJIbHO TPEOYIOLIEMCsl KOJMUECTBE
EtOAc s mocTukeHHs MOJHOTO PacTBOPEHMS, MOMYyYald KPUCTAJUIMUECKYHO MONUMOP(PHYIO
®opmy B Coeaunenusi X. 3aTeM 3TOT pacTBOp OCTAaBJISUIM YINAPUBATBCS JOCYXa B YCIOBHSIX
okpyxatommeli cpenbl ¢ mnoayueHuem Popmel B Coeamnenuss X. Kaptuna nudpakium
peHTreHoBckux Jyded Ha mnopomke Popmsel B Coeamnennss X wnsobpaxkena Ha @ur. 3.
Tepmorpamma JICK @opmbl B Coeaunenns X m3oOpaxena Ha Dur. 4, Ha KOTOpOH MOKazaHa
SHAOTepMa IIaBjieHus ¢ HadajaoM rpu 94,1°C u nukom npu 113,6°C.

Hoaumopduas ®opma C Coennnenus X

beuto oOHapyxkeHo, 4TO mepBOHa4YaIbHO oOOpasoBaHHOoe CoeamHeHne X SBISIETCS
aMOp(HBIM TBEPABIM BEIECTBOM. 3aTeM, B3SB HEKOTOPOE KOJIWYECTBO 3TOr0 aMoOp(HOTro
Coennnenus: X (nmpumepHo 20 Mr) U pacTBOPUB €r0 B MUHUMAJIBHOM KOJIMYECTBE U3 TUIIOBOTO
s¢upa, Tpedyromemcs AN TOCTIDKEHHs MOJHOTO PACTBOPEHUS, MOJMyYadd KPHCTAUINYECKYIO
nommMoppuyro @opmy C Coeaunnenns X. 3aTeM 3TOT pacTBOP OCTABISUIN YIIAPUBATHCS AOCYXa
B ycHnoBUsX OKpyxkaroueid cpenbl c¢ nonydeHuem @opmbr C Coegunenuss X. Kaprtuna
mudpakuy peHTreHOBCKUX Jyder Ha noporuke @opmel C Coequnennst X n3odpaxena Ha Qur.
5. Tepmorpamma JICK ®@opmer C Coequnennst X nzoOpakeHa Ha Qur. 6, Ha KOTOPOH MOKa3aHa
SHAOTEpMa IiaBieHus ¢ HadajaoM mpu 91,1°C u nukom npu 103,8°C.

Hoaumopduas ®opma D Coennnenus X

ITonumopdpuyro @opmy D Coeamnenuss X, KoTOpas, Kak IOJarajiy, SBJISIETCS
KPHUCTAJTHUECKOM MOHOTHApaTHOM Gopmoii Coeaunennst X, moyiyyanu crnocoOoM, ONMUCAHHBIM
BoiLie 1yt [Ipumepa 28 - AnbrepHatuBHbIe cHTE3bI | 11 2. KapTunHa audpakiun peHTreHOBCKUX
aydeii Ha nopomike @opmbl D Coeaunenuss X uzobpakena Ha ®@ur. 7. Tepmorpamma JICK
@®opwmbl C Coenunenusi X nzodpakeHa Ha @ur. 8, Ha KOTOPOI NMOKa3aHa YHAOTEPMA IUIABJIECHHSI
¢ HavganoMm mipu 108,8°C u muxom mpu 117,7°C. TepmorpaBumMeTpuyeckuil aHaiu3 MOKa3al
NOTEPI0  Macchl MpuONM3uTenbHO 3,3%, KOTOpas TOBOPHT O MOHOTHAPATHOH Qopme
(Teopernueckuii MOHOTHAPAT 03Ha4aeT 3,5%). Tepmorpamma TI'A nzobpakena na @wur. 9.

Hoaumopduas ®opma E Coeaunenns X

IMomumopduyro @opmy E Coeamnenuss X, koropasi, Kak mojarajiu, sisisercs 1,25-
crexuoMerpudecku ruapatHoii ¢opmoit CoenguHenusi X, TONydYadW CyCHEHAHNPOBAHHEM
Coenunenust X [154 r, monmy4yenHoro, kak ommcaHo ansi Ilpumepa 28 (¢ ucmoibp3oBaHHEM
akpmwiowtxyiopuna)] B cmecu meranona (150 mu) w Bomel (600 wmut). JoGaBmsumm 10 T
Coeaunenust X (@opma D) u cycrneH3Ui0 mepeMelIuBaiy npu K.T. B Te4eHne 4 CyTOK. 3areM

MOJIyYEHHOE TBEPAOE BEIIECTBO COOMpany (pUIBTPOBAHHEM M MPOMBIBAIHM BOJOH U OCTABJISIIH
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coxHyTb. Kaptnna nudpakunu peHTreHoBckux Jyuell Ha nopoiike @opmer E Coexunenns X
uzobpaxena Ha @ur. 10. Tepmorpamma JICK ®@opmbl E Coennnenns X nsobpakena Ha Dwr.
11, Ha KOTOpPOM MOKa3aHO MCXOAHOE coObITHE ¢ HadajoM mpu 66,1°C u nukom npu 77,2°C ¢
HOCJIEAYIOLIMM JIOTIOJHUTENBHBIM cOObITHEM ¢ HavajoM npu 93,6°C u mukom npu 101,5°C u
nocienywouied sHAoTepMol IuiaBineHus ¢ HadanoMm npu 130,9°C u muxom mpu 1353°C.
TepmorpaBuMeTprUeCKU aHATN3 TOKa3aJl MOTEPI0 Macchl MpuOmM3uTenbHo 4,7%, KoTopas
TOBOPUT O TOM, YTO rujapatHas (opma SkBuBaJeHTHA 1,25-CTEXHOMETPUYECKOMY THIPATY
(Teopernueckwii 1,25 runpat o3Havaet 4,3%). Tepmorpamma TI'A nzobpaskena na @ur. 12.

Hoaumopduas ®opma F Coexnnenns X

[Momumopduyro @opmy F Coeamnenusi X, KoTopas, Kak mosarany, sisisercs 0,25-
crexruoMeTpuuecku ruapatHoi ¢opmoiri Coeannenusi X, MOJyYasld MyTEM CYIIKH HEKOTOPOTO
xonuyectBa Popmel E Coeannenust X B BaKyyMHOH meuu Mpu K.T. JO MOCTOSHHOM MacChL
Kaptuna mudpakuum pentreHoBckux nydeid Ha mnopouke Popmbl F CoenmHenns X
uszobpaxena Ha @ur. 13. Tepmorpamma JICK ®@opmel F Coeaunenuss X m3odpakeHa Ha Dwur.
14, Ha koTOpOI MOKa3zaHo ucxomHoe coObiThe ¢ HadanoMm mpu 80,9°C u mukom mpu 92,8°C ¢
nocieayrwoue sHaoTepMoi muasiaeHus ¢ Hadanom mnpu 130,7°C u muxom mpu 135,7°C.
TepmorpaBumeTpruecKkuii aHaIN3 MOKa3ajl MOTEPr0 Macchl npuoOmmsurenbHo 0,7%, koTopas
TOBOPUT O TOM, YTO YAaCTUYHO ruzapatHas ¢opma skBuBajeHTHa 0,25-CTEXMOMETPHUECKOMY
ruapary (teoperndeckuit 0,25 ruppar osznadaer 0,89%). Tepmorpamma TI'A m3oOpaxkeHa Ha
@ur. 15.

Ioaumopduas Popma K Coeaunennss X

Oty nonmumopduyro @opmy Coeaunenns X rmoiydanu CIEAYIOIHM CIOCOOOM:

PactBop axpunomnxnopuna (0,026 i, 318,48 mmonb) B CH,Cl, (290 M) nobasinsiiu mo
KAILUISIM B TeYeHHe 25 MUHYT K IepeMelIHBaeMOi cycriensun N'-(2-(1HMeTHIaMIHO)ITHI)-5-
metokcu-N'-metn-N-(4-(1-mernn-1H-nBnomn-3-un) mupuMuanH-2-mi)6enson- 1,2, 4-rpuaMnHa
(129 1, 289,52 mmons) B CH,Cl, (2,9 1), xotopyro oxiaxnanu no -5°C. JlobaBnenue siBisieTcst
HK30TEPMHUYECKHUM, HO CMECH B Tporiecce 100aBIeHHs HE MMO3BOJISUIM HArpeBaThCs OoJiee ueM Ha
1°C. ITonyueHHyro cMmech nepeMernuBaiy npu -5°C B TedeHne 2 4. 3aTeM Mo KaruisiM 100aBIIsITH
xononubiii Haceim. pactBop NaHCO; (1 i), momnmepskmBasi Temnepatypy Hmke -2°C. 3arem
CMECh OCTaBJIsUIA HarpesaTbCs A0 K.T. Pa3bl pa3aesnsiin U NONy4YeHHbI OPraHUYeCKU pacTBOp
npomeiBasin Bomout (100 mur) u HaceimeHHBIM paccosiom (100 mur). 3areM pacTBOp CyIIWIH
(MgSO4) u xoHueHTpupoBanu B Bakyyme. Ocratok pacrsopsuiu B 5% CH30H B CH,Cl, (60 mu)

u 3aTeM puibTpoBaiu. PuabTpoBaHHBIN pacTBOp ountanu nocpencrsom FCC ¢ amonpoBanrem
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5% CH3;0H B CH,Cl; u uncreie ¢pakuun OOBENUHSIIA U KOHLUEHTPUPOBAIHU C TMOJyUYEHUEM
3arpssHeHHoro Coeamnenussi X B Buae kopudHeBod cmonbl (96 1). B pesynbprare
JOTIOJIHUTEIBHONW OYMCTKH MOCPEACTBOM XHpajbHOU npenapatusHoit HPLC nonyuanu oOpasery
Coenunenus X, xoropsiii cycnenauposanu B CH;OH (50 mu). He Bce Coeaunenne X cMorio
pacTtBOopuThcs. 3ateM no0aBisid BoAy (250 MiI) M MOJYYEeHHYIO CMECh CYCIEHAMPOBAIM B
TeYeHHe HOYM IMPH TepeMeIlNBaHUM C HWCIMOJb30BAHHEM MArHUTHONH MeIIalKU. 3aTeM
NOJIyY€HHOE TBEPJOE BELIECTBO COOMpanu (PUIBTPOBAHHMEM U CYLIMIM B BAaKyyMHOW IEYH B
TeYeHHe BBIXOAHBIX aHeW ¢ monydeHueM 16,2 r Coenunenuss X B mojumopdHoi dopwme,
OTIpeNeNIeHHOi B JaHHOM omucanny kak Popma 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).

Kaptnaa mudpakumn peHTreHoBckux Jjyded Ha nopomke ®Popmel K Coenunenns X
uszobpaxkena Ha Dur. 16. Tepmorpamma JICK @opmbel K Coennnenust X n3odpaxena Ha Dur.
17, Ha KOTOpOI1 OKa3aHa FHAOTEPMA IJIaBieHus ¢ HadanoM npu 129,3°C u nuxom nipu 133,4°C.

Honumopduasa Popma A Mesuaatnou Coau Y

[Momumopduyro @opmy A Mesuaarnoid Cosm Y mojiydand crocoOOM, OMHMCAHHBIM
panee (IIpumep 28A, Ilpouenypa 3). Kaptuna nudpakuun peHTI€HOBCKHX JIydell Ha MOpPOLIKe
@®opmbel A Me3uaarnoii Commm Y m3o0paxkena na @ur. 18. Tepmorpamma JICK @opmer A
Mesunartnoii Cosn Y m3oOpakena Ha ®@ur. 19, Ha KOTOPOH MOKa3aHO UCXOIHOE COOBITHE C
HauajioM nipu 28,1°C u nukom npu 62,2°C ¢ nocnenyromei SHA0TepMOH IIaBJISHHS C HAaYaJIOM
npu 258,8°C u uxom npu 262,0°C.

Iomumopduas ®opma B Me3uaatHoii Coam Y

IMonumopduyro @opmy B Mesunatnoii Coau Y mojydanu crnocoOoM, ONMUCAHHBIM
panee (IIpumep 28A, Ilpouenyper 1 u 2). Kapruna audpaxuuyi peHTIEHOBCKUX Jy4el Ha
nopomke @opmel B Me3unatnoii Coan Y m3oOpaxena Ha @ur. 20. Tepmorpamma JICK
@®opmbl B Me3naatnoii Conmm Y m3o0paxena Ha Pur. 21, Ha KOTOpOH MOKa3aHa SHAOTEPMA

riaByieHus ¢ HadanoMm npu 245,0°C u nukom npu 246,5°C.



N3MEHEHHAA ®OPMYJIA U3O0BPETEHUA

1. Coenunenue Gpopmysl (I):

),

rae:

G BBIOpan u3 4,5,6,7-rerparuaponupaszono| 1,5-a|nupunun-3-una, 1H-uanon-3-una,
I-metun-1H-uanon-3-una u nupasonol 1,5-a|nupunun-3-una;

R' BeIGpan u3 Bomopona, Gropa, XI0pa, METHIA ¥ [HAHO;

R’ BEIGpaH U3 METOKCH H METHIIA; U

R’ Boibpan u3  (3R)-3-(aumermmamuHo)mapponunus-1-uma,  (3S)-3-(aumeru-
AMMHO)[TUPPONUIUH-1-1na, 3-(auMeTunaMuHoO)a3eTuanH-1-una, [2-(IUMeTHIaMUHO)3TUII]-
(MeTmn)amMuHO, [2-(METHIAMUHO)ITHII](METHI)aMUHO, S-MeTuin-2,5-auaszacnupol3.4]okr-2-
wna, (3aRk,6aR)-5-metunrekca-ruapo-nuppono|3,4-blnuppon-1(2H)-una, 1-merun-1,2,3,6-
TETPAruApONUPUANH-4-1I1a, 4-MeTunnunepusuH-1-una, 4-[2-(muMeTUIaMHUHO)-2-
OKCOATWJI |munepasuH-1-una,  mMetui[2-(4-meTunnunepasus- 1 -ui)3THi|aMuHo,  MeTu|2-
(MmopdonuH-4-un)stun]amubo, l-amuHo-1,2,3,6-TeTrparugponupunui-4-mna u - 4-[(25)-2-
AMHHOTIPOTIAHOWJI | TUTiepa3uH- 1 -ma;

WM ero (papMaLeBTHYECKU pUeMIieMast COJib,

rae coequHerue Gopmysl (I) He mpencrasiser codoi

N-(2-{2-1uMeTHIaMIHO3 TUII-METHIIAMHUHO } -4-MeTOKCH-5-{ [4-(1-MeTrmuHIon-3-
WUT)TUPUMHIUH-2-HJ1 |aMUHO § peHMIT)pOn-2-€HAM U,

N-(2-[2-guMeTHIaMUHOS THII-MeTUIaMUHO |-5-{ [4-(1 H-unmon-3 -mn) nupumMuinH-2-
WJT|aMHHO } -4-MeTOKCH( €HIIT )-TIPOTI-2-€HAMU HJTH

N-(4-metokcu-5-{[4-(1-MeTunuHA0N-3 -1 TUPUMUANH-2 -1 |aMUHO § -2-[ MeTHII-(2-

METHJIAMHUHOS THJT)aMUHO | peHIIT ) Ipon-2-eHaM 1.

3AMEHSAIOIIWIM JTUCT



2. Coenunenne popmyisl (I) win ero ¢papmaneBTHUECKH MTpHEeMIIeMast COJb 1O 1. 1,
rae G BoiOpan u3 1H-unnon-3-mna, 1-merun-1H-unnon-3-una u nupaszono| 1,5-a]mupuans-3-
uia.

3. Coenunenne ¢popmyanl (I) wim ero papmaneBTHUECKH pUeMiIeMasi CoJib o 1. 1
wmi 1. 2, rie R IpencTaBisieT coO0H BOAOPOA.

4. Coenunenne ¢Gopmynbl (I) unu ero (apmaneBTHUECKH MpUEMIIEMasi COJIb IO
moGomy u3 1. 1-3, rae R? npencrasisier coboii METOKCH.

5. Coenunenue ¢opmynsl (I) wiu ero QapManeBTUYECKH MpUemMiieMasl COJib IO
arobomy u3 mm. 1-4, rne G npexncrasnsier cobou 1-merni-1H-uHnon-3-um.

6. Coenunenue ¢opmynbl (I) wim ero ¢apmaneBTHYECKU TpHEeMJIieMas COJb IO
moGomy u3 mm. 1-5, rae R® mpencrasisier co6oii [2-(quMeTHIaMiHO )5 ThIT|-(METHIT)aMHHO.

7. @apmaneBTHYECKass KOMIIO3HMLMS, O0Naaromas akTHBHOCThI0 HHruouTopa L8S8R
EGFR wmyranrta, w/wmu T790M wmyranta, w/wiu EGFR wmyrtanta ¢ penemmeit Exonl9,
comepkamast coenuHenue gopmynnl (I) nam ero gapmManeBTHYECKH MPUEMIIEMYIO COJIb TI0
mobomy w3 mm. 1-6 BmecTe ¢ (apMaLeBTHUECKH NpPUEMIIEMBbIM pa30aBUTENEM WIH
HOCUTEJIEM.

8. Ilpumenenne coenunenust Gopmyinsl (I) wu ero papManeBTHUECKH MPHEMIIEMOI
conu o yrodomy u3 nm. 1-6 B kauectse uHruouropa L858R EGFR myranta, w/mnn T790M
EGFR wmyrtanra, nw/unu EGFR myranTa ¢ neneuuneit Exonl9.

9. Ilpumenenue coenunenus opmynsl (I) uam ero ¢papManeBTHUECKH MPHEMIEMON
COJIU IO 1. 8 11JIsA JIEYCHUSI paKa.

10. ITpumenenne coenunenus: Gopmyasl (I) mmm ero papmaneBTHUECKH MPUEMIIEMOMN
COJIY MO 1. 9, Te pak MmpencTassieT COO0 HEMETKOKJIETOUHBIN PaK JIETKOTrO.

11. ITpumenenne coenunenus: Gpopmyinel (I) mm ero papmaneBTHUECKH TPUEMIIEMON
coJ 1o Jro0oMy 13 miL. 1-6 AJist H3TOTOBJICHHUS JIEKAPCTBEHHOTO CPEACTBA IS JICUCHUS PaKa.

12. ITpumenenne coenuaeHust Gopmyisl (I) mwmm ero papmaneBTHUECKN PUEMIIEMON

coyu o 1. 11, rne pak mpeacTaBisieT cOOON HEMETKOKIETOUHBIN PaK JIETKUX.

3AMEHAIOIINMI JTUCT



1 [IpouzponHele 2-(2,4,5-3aMelleHHOTO
AHWJIVMHO) IMPYMUIVHE B KadecTBe
MonyJiaTopoB EGER, NoJie3HBIX OJIA JIeUeHUA paka

®ur. 1: KapTuHa 1upakuum peHTreHOBCKHX JiyueH Ha nopoumke Popmbl A N-(2-{2-
AUM eTHJIAMHHO3THI-MeTHIIAMHUHO}-4-MeTOKCH-5- {[4-(1-Me THINHI0.J1-3-WJT) IUPUMHAHH-2-

nwilamMmuHo} pennia)npon-2-eHaMmuIA
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2 [IpouseBoaHble 2-(2,4,5-3aMelleHHOTO
QHWIIVHO ) IMPVMUIMHE B KadecTBe
MoOyJiaTopoB EGER, MNoJIe3HBIX IOJIA JIeUeHUA paka

®ur. 2: Tepmorpamma JICK ®@opmbi A N-(2-{2-AuMeTHIAMHHOITHI-METHJIAMHHO}-4-

MeTOKCH-5-{[4-(1-MeTHIHHA0JI-3-H)IHPUMHAHH-2- | aMuHO} peHnT)Ipon-2-eHaMHuIA
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3 [IpouzponHele 2-(2,4,5-3aMelleHHOTO
AHWJIVMHO) IMPYMUIVHE B KadecTBe
MonyJiaTopoB EGER, NoJie3HBIX OJIA JIeUeHUA paka

®ur. 3: KapTuHa audpakuum peHTTeHOBCKHX JiyueH Ha nopowmke ®opmel B N-(2-{2-

AUM eTHJIAMHHO3THI-MeTHIIAMHUHO}-4-MeTOKCH-5- {[4-(1-Me THINHI0.J1-3-WJT) IUPUMHAHH-2-

JInH (MHIC10 HMITYJIHCOB)
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4 [IpouseBoaHble 2-(2,4,5-3aMelleHHOTO
QHWIIVHO ) IMPVMUIMHE B KadecTBe
MoOyJiaTopoB EGER, MNoJIe3HBIX IOJIA JIeUeHUA paka

®ur. 4: Tepmorpamma /ICK ®@opmbl B N-(2-{2-auMeTHIaMHHO3 THI-METHJIAMHMHO}-4-

MeTOKCH-5-{[4-(1-MeTHIHHA0JI-3-H)IHPUMHAHH-2- | aMuHO} peHnT)Ipon-2-eHaMHuIA
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5 [IpouzponHele 2-(2,4,5-3aMelleHHOTO
AHWJIVMHO) IMPYMUIVHE B KadecTBe
MonyJiaTopoB EGER, NoJie3HBIX OJIA JIeUeHUA paka

@ur. S: KapTuHa aupakuuy peHTreHOBCKHX Jiy4ueH Ha nopoumke Popmbl C N-(2-{2-
AUM eTHJIAMHHO3THI-MeTHIIAMHUHO}-4-MeTOKCH-5- {[4-(1-Me THINHI0.J1-3-WJT) IUPUMHAHH-2-

nwilamMmuHo} pennia)npon-2-eHaMmuIA
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6 [IpouseBoaHble 2-(2,4,5-3aMelleHHOTO
QHWIIVHO ) IMPVMUIMHE B KadecTBe
MoOyJiaTopoB EGER, MNoJIe3HBIX IOJIA JIeUeHUA paka

®ur. 6: Tepmorpamma JICK ®@opmbi C N-(2-{2-AuMeTHIAMHHOITHI-METHJIAMHHO}-4-

MeTOKCH-5-{[4-(1-MeTHIHHA0JI-3-H)IHPUMHAHH-2- | aMuHO} peHnT)Ipon-2-eHaMHuIA
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7 [IpouzponHele 2-(2,4,5-3aMelleHHOTO
AHWJIVMHO) IMPYMUIVHE B KadecTBe
MonyJiaTopoB EGER, NoJie3HBIX OJIA JIeUeHUA paka

®ur. 7: KapTuHa 1upakuuy peHTreHOBCKHX JiyueH Ha nopoumke ®opmbl D N-(2-{2-
AUM eTHJIAMHHO3THI-MeTHIIAMHUHO}-4-MeTOKCH-5- {[4-(1-Me THINHI0.J1-3-WJT) IUPUMHAHH-2-

nwilamuHo} penna)npon-2-enamuaa (MOHOrHAPAT)
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8 [IpouseBoaHble 2-(2,4,5-3aMelleHHOTO
QHWIIVHO ) IMPVMUIMHE B KadecTBe
MoOyJiaTopoB EGER, MNoJIe3HBIX IOJIA JIeUeHUA paka

®ur. 8: Tepmorpamma JICK ®@opmbi D N-(2-{2-auMeTHIAMHHOITHI-METHJIAMHHO}-4-
MeTOKCH-5-{[4-(1-MeTHIHHA0I-3- 11 )IHPHMHAHH-2- W] aMHHO} peHnT)npon-2-eHaMHua
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9 [IpouzponHele 2-(2,4,5-3aMelleHHOTO
AHWJIVMHO) IMPYMUIVHE B KadecTBe
MonyJiaTopoB EGER, NoJie3HBIX OJIA JIeUeHUA paka

®ur. 9: Tepmorpamma TI'A ®opmbi D N-(2-{2-nuMeTHIAMHHOITHI-METHIAMHMHO}-4-
MeTOKCH-5-{[4-(1-MeTHINHA0JI-3-HJ1)IHPHMHIHH-2-WJI|aMHHO} peHIT)pon-2-eHaMH1a

(Monoruapar)
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10 [IpouzponHele 2-(2,4,5-3aMelleHHOTO
AHWJIVMHO) IMPYMUIVHE B KadecTBe
MonyJiaTopoB EGER, NoJie3HBIX OJIA JIeUeHUA paka

®ur. 10: Kapruna audgpakuuu peHTreHoBCKHX Jiydei Ha nopomke @opmbl E N-(2-{2-
AUM eTHJIAMHHO3THI-MeTHIIAMHUHO}-4-MeTOKCH-5- {[4-(1-Me THINHI0.J1-3-WJT) IUPUMHAHH-2-

wilamuHo} penna)npon-2-eHamuaa (rHAPATHPOBAHHOMN (POPMBI)
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11 [IpouseBoaHble 2-(2,4,5-3aMelleHHOTO
QHWIIVHO ) IMPVMUIMHE B KadecTBe
MoOyJiaTopoB EGER, MNoJIe3HBIX IOJIA JIeUeHUA paka

®ur. 11: Tepmorpamma JICK ®opmbl E N-(2-{2-AuMeTHIAMHHOITHI-METHJIAMHHO} -4-
MeTOKCH-5-{[4-(1-MeTHIHHA0I-3-H1)IHPHMHAHH-2- W] aMHHO} peHnT)npon-2-eHaMHua

(ruapaTupoBaHHOii popMBbI)
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12 [IpouzponHele 2-(2,4,5-3aMelleHHOTO
AHWJIVMHO) IMPYMUIVHE B KadecTBe
MonyJiaTopoB EGER, NoJie3HBIX OJIA JIeUeHUA paka

®ur. 12: Tepmorpamma TI'A ®opmbl E N-(2-{2-auMeTHIaMHHOI THI-METHIAMMHO}-4-
MeTOKCH-5-{[4-(1-MeTHINHA0JI-3-HJ1)IHPHMHIHH-2-WJI|aMHHO} peHIT)pon-2-eHaMH1a

(ruapaTupoBaHHOii opMbI)
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13 [IpouzponHele 2-(2,4,5-3aMelleHHOTO
AHWJIVMHO) IMPYMUIVHE B KadecTBe
MonyJiaTopoB EGER, NoJie3HBIX OJIA JIeUeHUA paka

®ur. 13: KapTuna audgpakuyuu peHTreHOBCKHX Jy4deii Ha nopomke ®opmbl F N-(2-{2-
AUM eTHJIAMHHO3THI-MeTHIIAMHUHO}-4-MeTOKCH-5- {[4-(1-Me THINHI0.J1-3-WJT) IUPUMHAHH-2-

wilamuHo} penna)npon-2-eHamuaa (rHAPATHPOBAHHOMN (POPMBI)
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14 [IpouseBoaHble 2-(2,4,5-3aMelleHHOTO
QHWIIVHO ) IMPVMUIMHE B KadecTBe
MoOyJiaTopoB EGER, MNoJIe3HBIX IOJIA JIeUeHUA paka

®ur. 14: Tepmorpamma JICK ®opmsbi F N-(2-{2-numMeTHIAMHUHOI TUI-METHIAMHHO}-4-
MeTOKCH-5-{[4-(1-MeTHIHHA0I-3- 11 )IHPHMHAHH-2- W] aMHHO} peHnT)npon-2-eHaMHua

(ruapaTupoBaHHOii popMBbI)
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15 [IpouzponHele 2-(2,4,5-3aMelleHHOTO
AHWJIVMHO) IMPYMUIVHE B KadecTBe
MonyJiaTopoB EGER, NoJie3HBIX OJIA JIeUeHUA paka

®ur. 15: Tepmorpamma TI'A ®opmbl F N-(2-{2-AuMeTHIaAMHHOITHI-METHJIAMHUHO}-4-
MeTOKCH-5-{[4-(1-MeTHINHA0JI-3-HJ1)IHPHMHIHH-2-WJI|aMHHO} peHIT)pon-2-eHaMH1a

(ruapaTupoBaHHOii opMbI)
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16 [IpouzponHele 2-(2,4,5-3aMelleHHOTO
AHWJIVMHO) IMPYMUIVHE B KadecTBe
MonyJiaTopoB EGER, NoJie3HBIX OJIA JIeUeHUA paka

®ur. 16: KapTuna audpaknuu peHTreHoBCKHX Jydeil Ha nopomke ®opmbr K N-(2-{2-

AUM eTHJIAMHHO3THI-MeTHIIAMHUHO}-4-MeTOKCH-5- {[4-(1-Me THINHI0.J1-3-WJT) IUPUMHAHH-2-

JInH (MICJ10 UMITYJIHCOB)

nwilamMmuHo} pennia)npon-2-eHaMmuIA
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17 [IpouseBoaHble 2-(2,4,5-3aMelleHHOTO
QHWIIVHO ) IMPVMUIMHE B KadecTBe
MoOyJiaTopoB EGER, MNoJIe3HBIX IOJIA JIeUeHUA paka

®ur. 17: Tepmorpamma JICK ®opmbl K N-(2-{2-aumMeTHIAMHHOITHII-MeTHIAMUHO}-4-

MeTOKCH-5-{[4-(1-MeTHIHHA0JI-3-H)IHPUMHAHH-2- | aMuHO} peHnT)Ipon-2-eHaMHAA
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18 [IpouzponHele 2-(2,4,5-3aMelleHHOTO
AHWJIVMHO) IMPYMUIVHE B KadecTBe
MonyJiaTopoB EGER, NoJie3HBIX OJIA JIeUeHUA paka

®ur. 18: KapTtuna audgpaxkuuu peHTreHoBCKHX Jydeil Ha nopomke ®opmer A
Me3unaTHoii cosin N-(2-{2-1uMeTHIIAMHHOI THI-METHJIAMHHO} -4-MeTOKcu-S-{[4-(1-

MeTHJIHHA0JI-3-HJI)IHPUMHAHH-2-WI|aMuHO} peHuT)npon-2-eHaMHuaa

400 —]
~ ]
) .
c —]
[P TN —
2 -
>, 300 —|
= .
> -
= ]
=] 1
= 1
g .
= 200
- —]
m |
= —_]
= .

100 —]

0 - I I | I I I I [ T T I I | T T T T | T I T T | 1 T I I ‘ I I I | | T I I I ‘ |

N
—
o
N
o
W
o
E-N
o

IIxajna 2-Tera



19 [IpouseBoaHble 2-(2,4,5-3aMelleHHOTO
QHWIIVHO ) IMPVMUIMHE B KadecTBe
MoOyJiaTopoB EGER, MNoJIe3HBIX IOJIA JIeUeHUA paka

®ur. 19: Tepmorpamma JICK ®opmbl A Mesnnatnoi conn N-(2-{2-AuMeTHIAMHUHOITHII-
METHJIAMHHO}-4-MeTOKCH-5-{[4-(1-MeTHIHHA0JI-3-H1)IHPUMHAHH-2-

nilamuHo} pennia)npon-2-eHaMuIA
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JInH (M1IC10 HMITYJILCOB)

20 [IpouzponHele 2-(2,4,5-3aMelleHHOTO
AHWJIVMHO) IMPYMUIVHE B KadecTBe
MonyJiaTopoB EGER, NoJie3HBIX OJIA JIeUeHUA paka

®ur. 20: KapTuna audpakuyu peHTreHoBCKHX Jy4el Ha nopomke ®opmbl B
Me3unaTHoii cosin N-(2-{2-1uMeTHIIAMHHOI THI-METHJIAMHHO} -4-MeTOKcu-S-{[4-(1-

MeTHJIHHA0JI-3-HJI)IHPUMHAHH-2-WI|aMuHO} peHuT)npon-2-eHaMHuaa
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21 [IpouseBoaHble 2-(2,4,5-3aMelleHHOTO
QHWIIVHO ) IMPVMUIMHE B KadecTBe
MoOyJiaTopoB EGER, MNoJIe3HBIX IOJIA JIeUeHUA paka

®ur. 21: Tepmorpamma ICK ®opmbl B MesuiaTHoi cosim N-(2-{2-1uMeTHIAMHUHOITHI-
METHJIAMHHO}-4-MeTOKCH-5-{[4-(1-MeTHIHHA0JI-3-H1)IHPUMHAHH-2-

nilamuHo} pennia)npon-2-eHaMuIA
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B NPUIOKEHARA
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