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IMPOU3BOJHOE MUPU/IUHA B KAYECTBE HHI'HBUTOPA ASK1 H CITIOCOB ET'O

NOJYUYEHHUA U TPUMEHEHUA

IepexpecTHast CCHLIKA HA POACTBEHHBIE 3AABKH

[1] Hacrodmas 3asgBka HCIPANIHBACT MPHOPHUTET 3asABKU HA maTeHT Kutag Ne CN 201710054224 4, mogaHHOH
22 guBaps 2017 1., coaepKaHue KOTOPOH BKIFOUCHO B JAHHBIM JOKYMEHT NMOCPEACTBOM CCBUIKH BO BCEH CBOEH

IIOJHOTC.

O0s1acTH TEXHNKA N300 peTeHust

[2] Hacrosmee w300peTeHHE OTHOCHTCA K COCIMHCHUIO, MpeacTaBicHHOMY (popmymoii (1), x ero Tayromepy
HWIH K C€Io (l)apMaI.[eBTI/I‘ICCKI/I HpHCMHCMOﬁ coi, a TAaKKE K €ro NPpUMCHCHHIO ITIPH H3rOTOBJICHUH

JICKAPCTBEHHOTO TPEmapara i JICUCHHA 3a001eBaHmii, CBA3aHHBIX ¢ ASK1.

IIpexmecTByomuii ypoBeHb TEXHUKH

[3] Perymupyromas cursan amonrtosa kuHaza 1 (ASK1) aBmgerca 4IeHOM CeMEHCTBA MHUTOTCH-aKTHBHPYEMBIX
OemxoBbIX KuHA3 KuHA3bI kuHas3bl (MAP3K). ASK1 Mo)keT ObITh aKTHBUPOBAHA PAIOM CTHMYJIOB, BKITIOUAROIIHX
OKUCITUTCIBHBIH CTpecc, akTuBHBIC (hopMbl kucaopoaa (ROS), LPS, TNF-q, FasL, cTpecc sHIOMIA3MATHUCCKOTO
PETUKYJIyMa, YBEIHUCHHYIO BHYTPHKICTOYHYIO KOHICHTpanmo kKambimsd W T. . ASK1 pearumpyer Ha psn
crumynoB nmyteM akrusanud JNK (c-Jun N-TepMuHAIBHONH KHHA3bI) U P38 MHTOTCH-aKTHBHPYEMBIX OCIIKOBBIX
KHHA3 W 3amyCKAaeT P MEXaHH3MOB alolNTo3a C IMOMOIIBI0 CHTHAJIOB, KOTOPBIC SBILIEOTCA YACTHIO INYTH
MHUTOXOHAPHATHHON THOCTH KICTOK. AkTuBanus u nepeaada curHana ASK1 urparT BaKHYIO poib B OOBIIOM
KOJHJeCTBEe 3a00JICBAaHWN, B TOM 4HCJIC B HCHPONCTCHEPATHBHBIX 3a00ICBAHHX, CEPACYHO-COCYIHCTBIX
3a00NICBaHMAX, BOCHAJHTEIBHBIX 3a00JCBAHINIX, AyTOMMMYHHBIX 3a00JNCBAHMAX M HAPYIICHUIX OOMEHA
pemecTs. CrieoBarenbHO, €CIOM NMANHMEHT CTPAJacT OT HEHPOJCTCHEPATHBHOTO 3a00JICBAHMSA, CEPACUHO-
COCYICTOTO 3a00JCBAHMSA, BOCHAIHTEIHLHOTO 3a00JCBAHMA, AYTOMMMYHHOTO 3a00JCBAHUSA WM HAPYIICHUS
00OMEHA BEINECCTB, COCTOSHHE NMAIMCHTA MOYKHO YIYYINUTDh ITyTEM IpHMEHEHH HHruoutopos ASK1 B kadecTse

TCPANCBTHICCKHUX CPEACTB.
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Coaep:ranne HACTOSIIETO H300peTeHHs!

[4] B HacTosmeM u300pETCHHH TPEIYCMOTPCHO COCAUHCHHE, mpeacTaBiacHHOe (¢opmynoi (II), ero

(hapMALICBTHYICCKH PHEMIICMAS COJTb U €TI0 TAyTOMED,

[ :N§)I(1 o) | A
\ X2 P

X3 ” N =N\
N/
R R,
.
( o) "

[5] mpudyeM WO MCHBINCH Mepe OaWH W3 X, X, U X3 MPCACTABILCT co00i N, a OCTaNbHBIC MPCACTABIIAIOT

coboii CH;

[6] nBeOpan u3 0 wm 1;

[71 Ry BeiOpar w3 H, F, Cl, Br, I, OH, NH, wm BwiOpan w3 rpymmsl, cocrosmed w3 Cjamxmma, Ci.
(TETepoanKuna, 3-6-1ICHHOTO TIETCPOLMKIOANKIIIA H 5-6-WICHHOTO TeTepOapmia, KKABIH H3 KOTOPBIX

HEOOA3aTeIBHO 3aMeNICH R

[81 Ry smeiopanu3 H, F, CL, Br, I

[9]1 R;seiOopan w3 H, F, Cl, Br, I, OH, NH,;

[10] R Bei6pan w3 F, Cl, Br, I, OH, NH, wiu BeiOpan u3 rpynmsl, cocrosmei u3 Csamkuna, C;_;aIkokcH u 3-6-

YICHHOTO TeTCPOLUKIIOANKIIIA, KAKIBIH W3 KOTOPBIX HEOOA3aTeIbHO 3aMenicH 1, 2 wmm 3 R';

[11] R’ BeiOpan u3 rpynmsl, coctosmieii u3 F, CL, Br, I, OH, NH, u C, ;anxuna;

[12] kaxmeni «retepo» B C4TeTCPoANKmiIC, 5-6-UICHHOM TCTCPOAPHIC M 3-6-WICHHOM TCTCPOLMKIOATKIIC

HE3aBHCUMO BBIOPAH W3 TPYIIEL, cocrosamei u3 -NH-, N, -O- u -S-;

[13] B m0oOOM W3 BBINICYKA3aHHBIX CIYYACB YUCIO TESTCPOATOMOB HIHM I'ETCPOATOMHBIX TPYII HE3aBHCHMO

BBIOpaHO u3 1, 2 wim 3.

[14] B HEKOTOPBIX BAPHAHTAX OCYMICCTBICHHS HACTOSILETO H300peTeHU yKa3aHHbIH BbIme R BoiOpan u3 F, Cl,
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-

) o . d_J )
Br, I, OH, NH, wm BbIOpaH W3 Ipymmel, coctosmeii u3 Me, <~ ™~ u o , KOKIBIH H3 KOTOPBIX

HeoOs3aTenbHO 3amenieH 1, 2 wmu 3 R'.

[15] B HeKOTOpHIX BapHAHTAX OCYINCCTBICHUSA HACTOSIICTO H300pETCHMA yKa3aHHBIH BhIIe R BHIOpaH u3

-

rpymmsl, coctosmeit u3 F, Cl, Br, I, OH, NH,, Me, o‘\, O/j i O/j

[16] B HEKOTOPBIX BapHAHTAX OCYINECTBICHHUS HACTOAMICTO M300peTeHMA YKazaHHbIH Bhimie R BeiOpan u3 H, F,
Cl, Br, I, OH, NH, wm BBOpaH uW3 Tpymmsl, cocroameir w3 Csamxmma, C;amkokcH, C; ;aTKuAIaMUHO,
MOP(OIMHANA W THPHANIA, KOKIBIH U3 KOTOPBIX HEOOM3aTeNbHO 3aMelneH 1, 2 wim 3 R, u apyrue mepeMcHHBIC

ONpCACTICHBI B HACTOAIICM H306peTeHI/II/I.

[17] B HEKOTOPBIX BapHAHTAX OCYHICCTBICHHUS HACTOAMICTO HM300peTeHNA YKa3aHHbIH Bhimie R BeiOpan u3 H, F,

A
. ~NActT NA-T \/\ - N~
Cl, Br, I, OH, NH, wiu BRIOpaH W3 TPymmsl, coctosmei u3 Me, O | o o H |

N-~ "f g
O\) F 5|
Hu , KOKIbIH W3 KOTOPHIX HeoOg3arenpbHO 3amemeH 1, 2 wm 3 R, w apyrue mepeMeHHBIC

ONPCACIICHBI B HACTOSIICM I/[306peTCHI/II/I.

[18] B HEKOTOPHIX BapHAHTAX OCYINECCTBICHUSA HACTOAIICTO H300PETCHHA YKAa3aHHBIH BbIEe R; BHIOpaH H3

o . HO . /j/\o,z/
~ Pid e
rpymmsl, coctosmeit w3 H, F, Cl, Br, I, OH, NH,, Me, "o ; "o o

- F - ONT Ny
O NNam N, - N o O
O/?//\ ) o | o~ | \) " Z | u apyrue

TNCPEMCHHBIC ONMPCACIICHBI B HACTOAIICM I/1306pCTeHI/II/I.

[19] B HEKOTOpHIX BApPHAHTAX OCYMICCTBICHHA HACTOAIETO HM300PETCHHS YKA3aHHBIA BhIME (pparMeHT

NQ¥1 Ne N:[T] N§\
>_<\X§X2 >_<\\r|\1\ >— N ‘>"’<\N,N\\ )

> BHIOpaH W3 TPYNNBL, COCTOAMEH u3

N=N
>_<\N’N

AY
\, H IPyTHE IEPEMEHHbIC OTPEICIICHBI B HACTOSINEM H300pCTCHHIH.
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[20] B HEKOTOPBIX BApPHAHTAX OCYLICCTBICHUA HACTOSIICTO H300pETCHHA YKA3aHHBIH BhIE (DPparMeHT

\

‘=N N
=N ~-N
o
BI:I6paH U3 TPYIIIBI, COCTOAIIECH U3 H , H APYTrUC NCPECMCHHBIC OIMPEACIICHBI B HACTOALUCM

H300pCTCHHUH.

[21] Apyrue BapHAHTHI OCYINCCTBICHHS HACTOAIETO H300PETCHHI MOTYT OBITh MOJTYyUCHBI Iy TEM MPOU3BOIbHON

KOM6I/IHaI.[I/II/I YKa3aHHBIX BBIIIC ICPEMCHHBIX.

[22] B HEKOTOpBIX BAPHAHTAX OCYINCCTBICHHUS HACTOSIIECTO H300pPETCHHS YKA3AHHOE BBINIC COCTHHCHHE, CTO

(hpapManeBTHYCCKH MPHEMIIEMAs COTb H €TI0 TayTOMEP BBIOPAHbI W3 TPYTIITBI, COCTOSINCH 13

N§x1 0 | S \)I(1 0 | X
[ \: /)I(z P N [ \: ~Xg Z N
X3 N N o \N X3 H N = \N
H N~/ N/
Ry Ry d Ry Ry d
R3 R3
(8 u (9

[23] rme X, Xs, X3, Ry, R, u R; onpeneseHs! B HACTOAIIEM H300PCTCHUH.

[24] B HEKOTOPHIX BapHAHTAX OCYLICCTBICHHA HACTOAIICTO H300PECTCHUS YKA3aHHOE BBIIEC COCIMHCHHUE, €T0

(hapManeBTHICCKU PHEMIIEMAs COMIb H €TI0 TayTOMEP BBIOPAHBI U3 TPYIIIbI, COCTOAIICH H3

[25] rme

[26] Ry, R, u R; ompeaencHs! B HACTOAIEM H300PCTCHHUH.
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[27] B HactosmeM H300pCTCHHH TakkKe MPESAYCMOTPCHO COCAWHCHHE, mpeacTtaBicHHOS (opmynoi (1), ero

(hapMaLCBTHICCKH NPHEMIICMAs COJIb H €TI0 TayTOMED:

[28] mpudeM mO MEHBIICH Mepe omuH W3 X, X, U X; MPEACTABIIICT co00i N, a OCTaNbHBIC MPCACTABILIOT

coboii CH;
[29] n paBHsteTcs O wm 1.

[30] B HEKOTOpHIX BApHAHTAX OCYHICCTBJICHHA HACTOSINETO H300PETCHUS YKA3aHHBIH BbIIIE (DparMeHT

> X Ne NN =
\ng2 >_<\\r|\1\ >— N, ‘>"<\N,N\\ )

“~ BHIOpPaH W3 TPYNNbBL, COCTOAINCH M3

[ N
\N—E\

[31] B HEKOTOPBIX BapHAHTAX OCYIUCCTBICHHS HACTOSINCTO H300PETCHHUS YKA3AHHBIN BBIIIC (DparMeHT

\

\/N\ S~ N
T/ N ]4 ‘N

BBIOpPaH U3 IPYIIIBI, COCTOSIICH 13 H

[32] B HEKOTOPHIX BAPHAHTAX OCYHICCTBJICHHA HACTOAIIECTO HW300PETCHUS YKA3aHHBIH BbIIIE (DparMEeHT

> X! S8 DO D
X/Xz \ N‘\ N\\ N’ \\ u

3 . BbOpaH W3 TPYNNbL, COCTOAMCH M3

N=N
>_<\N’N

AY
\, H IPyTHE ICPEMEHHbIC OTPEICIICHBI B HACTOSINEM H300pCTCHHIH.
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[33] B HEKOTOPBIX BAPHAHTAX OCYLICCTBJICHMS HACTOSIICTO H300PETCHUS YKA3AHHBIN BBIIC ()parMeHT

\

‘=N N
N ~ N
N
J L]N/jN
BI:I6paH U3 TPYIIIbI, cocrosame u3 H , U JPYIruc¢ nCPEMCHHBIC OIPCACICHBI B HACTOALICM

H300pCTCHHUH.

[34] Apyrue BapHAHTHI OCYINCCTBICHHS HACTOSAIETO H300PETCHHSI MOTYT OBITh MOJTYyUCHBI Iy TEM MPOU3BOJIbHON

KOM6I/IHaI.[I/II/I YKa3aHHBIX BBIIIC ICPEMCHHBIX.

[35] B HCKOTOPHIX BapHAHTAX OCYINCCTBICHHA HACTOAMICTO H300PCTCHHA YKA3AHHOC BBHINIC COCIHHCHHC, CTO

(hpapManeBTHYCCKH MPHEMIIEMAs COTb H €TI0 TayTOMEP BBIOPAHbI W3 TPYTIITBI, COCTOSINCH 13

N N
=X le) x =X [o) x
D= % » D= P

X3 NN /N\N X NN
N/ N/
< O

(2) " (3)
[36] rae X;, X, u X3 onpeaeacHbI B HACTOALICM H300PCTCHHUM.

[37] B HeKOTOPHIX BapHAHTAX OCYLICCTBICHHA HACTOAIICTO H300PECTCHUS YKA3aHHOE BBIIEC COCIMHCHHUE, €T0

(hapManeBTHICCKU PHEMIIEMAs COMIb H €TI0 TayTOMEP BBIOPAHBI U3 TPYIIIbI, COCTOAIICH H3

A N o A

/ /N\N ~N N N/ /N\N
H N / . H N/

(4) (5 (e -

Mﬂl -

o))

X
Ll
n :=0
4

A/
{

/Z

Z,Y

A/
-4

-

N\

=

[38] rae n ompeneseH B HACTOAIIEM H300PETCHUH.

[39] B HacTosmeM H300PETCHUH TAKKE MPESIYCMOTPCHO COCAMHCHHE, €r0 (PapMarleBTHUCCKU MPHEMIICMas COJb
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H €T0 TayTOMEP, KOTOPBIC BHIOPAHBI U3 TPYIIIBI, COCTOAIICH M3

N
) o) N N N
> <\ N >— = Q
H N H N
F

0 N
N = E \'\ ~N ,
N
F N .
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[40] B HacTosMmeM HW300pETCHHH TaKkKe MNPEIyCMOTPeHA (DapManeBTHUCCKAs KOMIIO3HIUS, COACpIKAIIas
TCpaneBTHYCCKH J(P(EKTHBHOE KONMYCCTBO YKA3aHHOTO BBIIC COCAWHCHHA WM €ro (hapMareBTHUCCKH

HpHCMIIGMOfI COJIH B KAYUCCTBC AKTHBHOI'O HHIPCOAUCHTA H (I)apMaI.[eBTI/I‘IeCKI/I HpPIGMJ'IGMLIfI HOCHTCIb.

[41] B Hactosmem H300pETCHUH TAKKEe MPEAYCMOTPESHO MPUMECHEHHE YKA3AHHOTO BBIMIC COCAWHCHUS HIIH €TO
(papManeBTHUCCKH TNPHEMJICMOH COMM TIPH HW3TOTOBJCHHHM JICKAPCTBCHHOTO Tpemapara sl JICUCHHUS

3a00acBanuid, cBI3aHHBIX ¢ ASK1.

[42] B HacrosmieM H300pETCHHH TaKKe INPEAYCMOTPEHO NMPHMCHCHHE YKA3AHHOH BBINIC KOMITO3HIUH IIPH

H3TOTOBJICHUH JICKAPCTBCHHOTO MPETapaTa Jid JCUCHUS 3a00eBaHuid, CBA3aHHBIX ¢ ASK1.
Texumuaecknii ygdexT

[43] B xauectBe HOBOoro umuruobmropa ASK1 coeauHEHHE MO HACTOSINEMY H300PETCHHIO XapaKTCpH3yeTCs
3HAYUTEJIBHBIM HHIHOMpYIomuM 3¢ dektom B oTHOmEHHH ASK1. B TO e BpeMs COCIMHEHHE IO HACTOAIIEMY
H300PETCHHIO XAaPAaKTEPH3YEeTCs HAQICKAMIEH AKTHMBHOCTBEO BCICACTBHE €r0 BBICOKOM pPacTBOPHUMOCTH,

MPOHUKAFOIICH CIIOCOOHOCTH U T. II., CEICKTHBHOCTH U META00IHUCCKO T CTAOMITBHOCTH.
Onpenesenne u onucanue

[44] Ectm He yKa3aHO HHOE, NPH HCIOJB30BAHHH B ONHCAHWH W (DOPMyJIEe HACTOAMIECTO H300pETCHHA
CIICAYIOIHE TCPMHUHBI HMCIOT CICAYIOUIHE 3HAUCHM. KOHKPETHBIH TEPMHH HJIH BBIPAKCHHE NMPH OTCYTCTBHH
TOYHOTO ONPE/CJICHHS HE CTOUT CUHTATh HEONPEACICHHBIM HJTH HESICHBIM, a CJIEAYET OHUMATh B COOTBCTCTBHH
C OOBIHBIM 3HAUYCHHEM. Ecim B JaHHOM JOKYMCHTE BCTPEUYACTCS TOPTOBOC HA3ZBAHME, TO MPEAINOJIAracTcs, YTo
OHO OTHOCHTCSI K COOTBETCTBYIOIIEMY HMPOAYKTY HJIH €10 aKTHBHOMY HHTPEAMCHTY. TepMUH «(papMaricBTHICCKH
NMPHEMJIEMBII» HCIONB3YKOT B JAHHOM JOKYMCHTE IPHMCHHTCIBHO K TEM COCAHHCHHAM, MaTcpHalaM,
KOMIIO3HIUAM H/HJIH JICKAPCTBCHHBIM (hOpMaM, KOTOPHIC B PAMKAX OOBCKTHBHOTO BPAYCOHOTO MHCHHUS ABJIFOTCS
MOAXO/UIIUMH JJI1 MPUMCHCHHSA B KOHTAKTE C TKAHAMH JIEOACH M >KUBOTHBIX 0€3 H30BITOUHON TOKCHYHOCTH,

Pa3OpaKCHHS, AJUICPTHYCCKON pPCaKUMH HIH JPYTHX NOpoOJeM WIH OCJIOKHCHHA B COOTBETCTBHH C
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000CHOBAaHHBIM COOTHOIICHUEM IT0JIb3a/PHUCK.

[45] TepmuH «(papManCBTHUCCKH NPHEMJICMas COIb» OTHOCHTCA K COJIM COCAMHCHHA IO HACTOALICMY
H300PETCHHIO, KOTOPYIO IOJYYarOT IyTEM OCYIUSCTBJICHHSA PEAaKIUH COCAMHCHHSA, HMCIOIIETO KOHKPETHBIN
3aMECTHTENb COITIACHO HACTOAIIEMY H300PETCHHIO, C OTHOCHUTEIIBHO HETOKCHYHOH KHCIOTOH MIH OCHOBAHHEM.
Ecnn coequHCHHE MO HACTOSINEMY H300PCTCHHIO COACPIKHT OTHOCHTEIBHO KHCJIOTHYIO (DyHKIIHOHATHHYIO
TPYIIy, TO COJIb MPHCOCTAHCHHSA OCHOBAHHA MOKCT OBITH MOYyYCHA MOCPSACTBOM MPHBCACHHUA HCHTPATBHOM
(POPMBI COCTMHCHHS B KOHTAKT C JOCTATOYHBIM KOJTMYCCTBOM OCHOBAHHS B YHCTOM PACTBOPS HIIH MOIXOTSIICM
HHCPTHOM pacTBopuTesie. DapMaNCBTHUYCCKU MPHEMIICMAs COJIb IPHCOCIWHCHUS OCHOBAHHS BKIIFOYACT COJb
HATPHS, KATHsA, KATbLHs, aMMOHHS, OPraHHYCCKOTO AMUHA WM MArHUA WK Noao0HbIe comu. Ecnu coenuHeHUe
N0 HACTOAICMY H300PESTCHUKO COACPIKHT OTHOCHTCIBHO OCHOBHYH) (DYHKIHOHANBHYK) TPYNIy, TO COJb
MPHCOCIMHEHHS KHCIOTHI MOKET OBITH MOJTyUCHA MOCPEACTBOM IPHUBEACHUA HEHTPAIbHOH (POPMBI COCTHHCHMUS
B KOHTAKT C JO0CTATOYHBIM KOJHYCCTBOM KHCJIOTBI B YHCTOM PACTBOPC HWIH MNOAXOSAIIEM HWHCPTHOM
pacteoputene. [Ipumepsl (papMALCBTHYCSCKH NPHEMICMON COMH NPHCOCIWHCHHSA KHCIOTHI BKIFOYAKOT COJIb
HEOPTAaHAYECCKOH KHCIIOTHI, II¢ HCOPTraHMYECKAd KUCIOTA BKIIFOYACT, HAMPUMED, XJIOPHCTOBOJAOPOIHYEO KHCIIOTY,
OpOMHCTOBOAOPOIHYIO KHCJIOTY, A30THYIO KHCJIOTY, YTOJbHYIO KHCJIOTY, OukapOoHar, (poC(OpHYIO KHCIOTY,
Mouoruapodocgar, muruapodocdar, CEpHYHO KHCIOTY, THAPOCYIb(ar, HOAUCTOBOJOPOAHYIO KHCIOTY,
(poc(OPHYIO KHCIIOTY H T. I, H COJIb OPTaHUYECKOH KHUCIIOTHI, IIe OPTaHHYECKAs KUCIO0Ta BKIFOYACT, HApHMED,
VKCYCHYHO KHCJIOTY, NPONHOHOBYIO KHCIOTY, H30MACJIIHYIO KHCJIOTY, MAJCHHOBYIO KHCIOTY, MAJIOHOBYIO
KHCJIOTY, OCH30HHYIO KHCIIOTY, SHTAPHYIO KHCJIOTY, CYOCPHHOBYIO KHCJIOTY, (DyMapOBYIO KHCJIOTY, MOJIOYHYEO
KHCJIOTY, MHHIATbHYEO KHCIOTY, (PTAJICBYH0 KHCIOTY, OCH30JICYIb(OHOBYIO KHCJIOTY, /2-TOJIYOJCYIb(POHOBYEO
KHCIIOTY, THMOHHYIO KHCIIOTY, BUHHYIO KUCIIOTY M MCTAHCY/Ib(DOHOBYI) KHCJIOTY W T. I, H COJb AMHHOKHCIIOTEI
(Takol KaK apTHHUH H T. 1), H COJb OPTaHHMYECKOM KHCIOTHI, TAKOH KAK IMIFOKYPOHOBAs KHCIOTA H T. I. (CM.
Berge et al., «Pharmaceutical Salts», Journal of Pharmaceutical Science 66: [-19 (1977)). Hexoropsie
KOHKPETHBIC COCAWHCHHSA IO HACTOAIIECMY H300PSTCHHIO, KOTOPBIC COACPKAT KAK OCHOBHBIC, TAK H KHCJIOTHBIC
()YHKOIMOHATBGHBIC TPYNNBI, MOTYT OBITH NPCBPAIICHHI B JHOOYEO COMb TPHCOCAWHCHUSA OCHOBAHHA WIIH

NPUCOCOAUHCHHUA KHUCJIOTHIL.

[46] Tlpeanmo4TUTENBHO MOCPEACTBOM TPUBEACHHA COJM B KOHTAKT C OCHOBAHMEM MU KHUCJIOTOH
TPATHLHOHHBIM CIOCOOOM, a 3aTeM OTACICHHS HCXOMHOTO COCAMHCHUS, TAaKUM 00pa30M, BOCCTAHABIHMBAIOT

HeliTpampHy!o (opMmy cocauHeHHA. OTIHYHC MEXIY HCXOHOW (POPMOI COCOUHCHUSA W €r0 Pa3THIHBIMH
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coJeBbIMH (JOPMAMH 3aKJIFOYACTCS B KOHKPETHBIX (PH3HYCCKHX CBOMCTBAX, KaK HANPHMEP pPa3IHIHAA

PacTBOPHMOCTH B IIOJIPHOM PACTBOPHTEIIC.

[47] «DapManeBTHYCCKU MPHEMIIEMA COJIbY, HCHOIb3yeMad B JAHHOM JOKYMCHTE, OTHOCHTCS K IIPOH3BOIHOMY
COCIMHCHHUS 0 HACTOSIIEMY H300PETCHUIO, IJ¢ HCXOJHOE COCTHHCHHE MOAM(DHUIMPOBAHO IyTeM OOpa30BaHUS
COMM C KHCJIOTOH WIH OCHOBaHHCM. I[IpuMephl (PAPMAUCBTHUCCKH IMPHEMIICMOH COMH BKIIOYAKOT 0C3
OTPAaHHYCHUS COJIb HCOPTAHMUYCCKOH KHCIOTHI HIH OPraHHYCCKOH KHCIOTHI C OCHOBHBIM (DParMeHTOM, TaKUM
KaK aMHHOTPYIIA, COIb IICIOYHOTO MCTA/UIA WM OPTAaHHYCCKYIO CONb C (PParMCHTOM KHCIIOTHI, TAKOW Kak
KapOOHOBAs KACJIOTA U T. 1. DapMaeBTHYECKH MPUEMIIEMAst COJIb BKIFOUACT TPATHIMOHHY O HETOKCHUHYIO COJTb
WIA CONb YCTBEPTHYHOTO AMMOHHS HCXOTHOTO COCAWHCHHS, TAKYH0 KAaK COJb, OOpPA30BaHHAS C IOMOILBIO
HETOKCHYHOH HEOPTraHMYECCKOH KHCIOTHI WIH OPTaHHYECKOH KHCIOTHL TpPAagHLHOHHAA HETOKCHYHASA COJb
BKJTFOYACT O€3 OTPAHMYCHHUS CONb, HMONYUCHHYIO W3 HCOPTAHHYCCKON KHCIOTHI W OPTAHHYECKOH KHCIOTHI, IIC
HCOPTaHMYCCKAsA KHCJIOTA WM OPraHW4ecKas KUCIOTa BbIOpaHA W3 TPYNIBI, COCTOSINCH W3  2-
AICTOKCHOCH30HHOH KHCIOTHI, 2-THAPOKCHAITAHCYIb(DOHOBOW KHCIOTHI, YKCYCHOH KHCIOTBI, aCKOpPOWHOBOH
KHCTIOTHI, OCH30JICYTB()OHOBOH KHCJIOTHI, OCH30IHOI KHCIOTHI, OWKAapOOHATA, YIOJBHONW KHCIIOTBHI, THMOHHOW
KHCTIOTBI, STHJICHIHAMHHTCTPAYKCYCHOM KHCIOTHI, 3TAaHIUCYJIB(OHOBOH KHUCIOTHI, 3TAHCYJIb(DOHOBOH KHUCIIOTHIL,
(pyMapoBO# KHCIOTHI, IIFOKOTCNTORBI, IMFOKOHOBOM KHCJIOTHI, TIYTAMHUHOBOH KHCIOTHI, IJTHKOJICBOH KHCIIOTHI,
OpOMHCTOBOAOPOIHOH KHCJIOTBI, XJIOPUCTOBOAOPOIHOM KHCJIOTBI, TUAPOHOAN A, THAPOKCHIIA,
THAPOKCHHA(TATMHA, M33THOHOBOH KUCIOTHI, MOJIOYHOH KHCIOTHI, JaKTO3bl, AOACIHICYIb(OHOBOH KHCIOTHI,
MAJICHHOBOHW KHCIOTHI, SA0JOYHOW KHCJIOTHI, MHHIOATHHON KHCITOTHI, MCTAHCYJIb()OHOBOH KHCIIOTBI, A30THOM
KHCJIOTBI, INABEICBOH KHCIIOTHI, NMAMOCBOH KHCIOTHI, MAHTOTCHOBOH KHCJIOTHI, (DCHUIYKCYCHOH KHCIIOTHI,
(pocpopHOIT KHCIOTHI, MOIUTANAKTYPOHOBOH KHCIIOTBI, HPONMHOHOBOW KHCIOTHI, CAIMIAJIOBOH KHCIOTHI,
CTCApPUHOBOH KUCIIOTHI, HAXYKCYCHOH KHCIIOTHI, SHTAPHOH KHCIOTHI, CYTb()aMHHOBOH KHCIIOTHI, CyTb(haHIIOBOMH

KHCJIOTBI, CEpHOH KHCJIOTHI, TAHHHA, BAHHON KHCJIOTHI U 72-TOJYOJICY Tb()OHOBOH KHCIIOTHI.

[48] ©@apmManeBTHYCCKA TNPHEMJICMYE) COJTb IO HACTOAINCMY H300PCTCHHIO MOJKHO MOJIY4YaTh W3 HCXOTHOTO
COCAMHCHUS, KOTOPOC COACPKHT KHCIOTHBIH HIH OCHOBHBIH (JparMeHT, C TOMOINBI) TPAJHIMOHHOTO
XuMH4ecKkoro cnocoba. Kak mpaBmio, Takas coNb MOXKET OBITH IOJY4YEHA IMYyTEM OCYINCCTBICHHUS PEAKIMH
CBO60£[HI>IX KHCJIOTHBIX HJIH OCHOBHBIX (l)OpM COCOAUHCHUA CO CTCXHOMCTPHUYCCKHM  KOJHYCCTBOM
COOTBETCTBYIOIICTO OCHOBAHHUSA HJTH KHCJIOTHI B BOJC, IJIH B OPTraHHUCCKOM PACTBOPHUTENIC, WK B HX cMecH. Kak

NPABHJIO, HEBOJHBIC CPEIbL, TAKHE KaK MPOCTOH 3(Hp, 3THIALETAT, 3TAHON, H30HMPOMAHON WM ALCTOHUTPUIL,
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ABJLIOTCA NPEANOYUTHTCIBHBIMH.

[49] B nmomomHeHHE K COJEBOH (popME COCTUHCHUE, MPEAYCMOTPCHHOC B HACTOAINECM H300PETCHHH, TAKKE
HaxoauTcA B (hpopMe mporekapeTsa. [IponexapcTBeHHas opMa COSAMHEHHS, OMHCAHHOTO B JAHHOM JOKYMCHTE,
NpeacTaBIeT coO0H COSTMHCHUE, KOTOPOE JIETKO MOABEPraeTCd XUMHYCCKUM U3MEHECHHUAM B (DH3HOJIOTHYCCKUX
VCJIOBHSAX C NMPEBPALICHHEM B COCIUHCHHE MO HACTOAMEMY H300peTcHHI0. Kpome Toro, mpoaeKkapCTBO MOKHO
MPEBPAIaTh B COCAWHCHHE MO HACTOSIIEMY H300PETCHHI) MOCPEIACTBOM XHMHUUCCKOTO HIH OHOXHMHYECCKOTO

croco6a B YCIOBHAX in Vivo.

[50] HexoTopbic COCAMHCHHA IO HACTOAIIECMY H300PCTCHHIO MOTYT HAXOAWTHCA B HCCOTBBATHPOBAHHOH (hopme
WM COJBBATHPOBAHHOH (hOpME, B TOM YHCIIC B THAPATHpOBAHHOW (popme. Kak mpaBmimo, cOTpBaTHPOBAHHAA
(popMma SBIICTCA SKBHBAJICHTHONW HECOIbBATHPOBAHHOH (popMe, u 00¢ (hOpMBI BKIIIOUCHBI B 0OBEM HACTOSINETO

H300peTEHMHI.

[51] HexkoTopble COCAWHCHHUA MO HACTOAIICMY H300PCTCHHIO MOTYT HMETh ACHMMCTPHUCCKHI aTOM YIICpoaa
(onTHueckuil NEHTP) WM ABOMHYIO CBs3b. Bce W3 pamemara, JuactepeoMepa, TCOMETPHYECKOTO H30MEpa H

OTACIBHOIO U30MEPAa BKIIFOYCHEI B 00BEM HACTOSAIIICTO I/1306peTCHI/I}I.

[52] Ecnu HE yKa3aHO MHOE, aOCONFOTHAS KOH(HIYPALMSA CTCPEOTCHHOTO IICHTPA HMPEACTABICHA KIMHOBHIHOM

oWh
CIUIOIIHOM CBA3BIO (r"‘" ) U KIMHOBHIHOM IMyHKTHPHON CBA3BIO (' ), BOJIHHCTAS JIHHUS (J“‘rJ ) IPEaCTaBIAET

(3 L » "\
co00¥ KIHMHOBHIHYIO CILIOIIHYIO CBS3b (f"" ) MM KJIMHOBHIHYIO Iy HKTHPHYIO CBA3b (' ), a OTHOCHTEIBHAS
KOH(UTYpaAIHsa CTCPCOTCHHOTO LCHTPA MPSACTABICHA MPAMOM CIUTOITHOM CBA3BIO ( ~ ) U npsAMOI MyHKTUPHOM

ce3pro (7 ). ECM COCAMHCHHUE, OMMCAHHOE B JAHHOM JOKYMCHTS, CONCPIKHT ONC(DHHOBYIO ABOHHYIO CBSI3b
WA APYTHC TCOMETPHUCCKUE AaCHMMETPHICCKUE LCHTPBI, TO TCOMCTPHUCCKHC E-u Z—I/ISOMepLI BKIIXOUCHBI, CCJIH

He ykazaHo mHoe. [TomoOHBIM 00pa3oM, B 00BEM HACTOAMIETO H300PETCHHUS BKJIFOUCHBI BCC TAyTOMEPHBIC

(opMmBL

[53] CocnuHCHHEC MO HACTOAIIECMY H300PCTCHHEO MOJKCT HAXOAHUTHCA B (POPME KOHKPCTHOTO TCOMCTPHUCCKOTO
WM CTepeon3oMepa. B HacTosmem H300peTCHIN MOAPA3yMEBAKOTCA BCC TAKUC COCIWHCHHA, B TOM YHCIIC YuC- U
mpanc-u3oMep, (—)- u (+)-sHanTHOMED, (R)- 1 (S)-3HaHTHOMEp, AHacTepeousomep, (D)-uzomep, (L)-u3omep, u
paneMuiecKas CMECh, W APYTHC CMECH, HANPUMEP, JHAHTHOMCPHO WM AHACTCPCOH3OMCEPHO OOOTANICHHAS

CMCCh, BCC M3 KOTOPBIX BKIIFOYCHBI B 00BEM HACTOSIIETO I/1306peTeHI/I}I. 3aM€CTI/ITeJ'II>, TaKOM Kak AJIKHAJI, MOXKCT
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HMETh JOTIOTHUTCTHHBIH aCI/IMMCTpI/I‘IeCKI/Iﬁ aToM yriaepoaa. Bcee atn HU30MEPBI U UX CMCCH BKIIIOYICHBI B 00BeM

HACTOAIICTO H300PETCHHUA.

[54] Ontouecku aktuBHbIC (R)- 1 (S)-m30Meps! wm D- u L-m30MepsI MOTYT OBITh NOJyYCHBI C MPUMECHCHHUEM
XHPAJILHOTO CHHTE3a, HIH XHPAJIbHBIX PEarcHTOB, WIM APYTHX TPAAULHOHHBIX Meromuk. Ecim Tpebyercs
NOJIyYCHHE OJHOTO THIIA SHAHTHOMEPA KOHKPETHOTO COCAMHEHHA IO HACTOALICMY H300PETCHHIO, YHCTHIH
H606XOHI/IMI>II71 OHAHTHOMCD MOXKCT OBITH TOJIYUCH MyTCM ACHMMCTPHUCCKOIO CHHTC3a HJIH ACPHUBATH3ALUH C
NOMOIIBI0  XHPAJTbHOTO BCHOMOTATEIbHOIO BEHIECTBA C MOCICAYIOINMM  Ppa3dCICHHEM IOJIy4CHHOH
JUAaCTEPEOMEPHOH CMECH W OTINCIUICHHEM BCIOMOTATEIbHOH TIpynmel. B kauecTse aibTCpHATHBBI, CCIH
MOJICKyda COACPXKHT OCHOBHYI (DYHKIHOHAIBHYIO TpPYyIIy (Takyl0 KaK AaMHHO) MJIH KHCIOTHYIO
(P)YHKIMOHAIBHYIO TPy (Takyl0 Kak KapOOKCHIBHAS), COCOMHCHHE BCTYNACT B PEAKUIHIO C ITOIXOMAICH
ONITHYCCKH aKTHBHOH KHCIOTOH MM OCHOBAHUEM C 00Pa30BaHHEM COJIH JHACTEPEOMEPHOIO H30MEPA, KOTOPYIO
3aTeM MOJBEPTalOT JHACTEPEOMEPHOMY Pa3ACICHUIO MOCPEACTBOM TPAAULMOHHOTO CIOCO0a H3 YPOBHA TEXHHKH
C IOIyYCHHEM YHCTOIO SHAaHTHOMEpa. Kpome TOro, SHaHTHOMEP M AMACTEPEOHM30MEP OOBIYHO BBIACILAIOT
MOCPEACTBOM XpoMarorpaguu, KOTOPYIO IPOBOAAT C HCIIOJIB30BAHHEM XHPATbHOH HEMOABIDKHOH (ha3bl U
HEOOA3aTCIPHO OOBEAUHIIOT CO CIMOCOOOM XHMHUYCCKOM JepHBaTH3aluH (KaK HANpHMEp C KapOamatoM,

00pa30BaHHBIM H3 AMHHA).

[55] CoenuHEeHHE MO HACTOAINEMY H300PECTCHHIO MOKET COACPKATh HEMPUPOIHOC COOTHOLICHHE ATOMHBIX
H30TOTIOB IIPH OAHOM MM 0OJee aroMax, KOTOPBIE COCTAB/LIIOT COSAUHCHHE. Hampumep, COCITUHEHHE MOKET
OBITh MCUCHO PAJTHOAKTHBHBIM H30TONOM, TAKHM KAK TPUTHMA (3H), won-125 (1251) umn C-14 (14C). Bce
H30TOIHBIC BAPHAHTHI COCAWHCHHA IO HACTOAMICMY H300PCTCHHIO, BHEC 3aBHCHMOCTH OT PAJIHOAKTHBHOCTH,

BKJTIOUCHBI B 00BCM HACTOSAINCTO H300PCTCHHUA.

[56] TepmuH «(papMaICBTHUCCKH MPUCMIICMBIN HOCHTCIThY OTHOCHTCS K JIFOOOMY CPSACTBY WJIH HECYIICH Cpeae,
KOTOPBIC CTIOCOOHBI TOCTABIHATh S(P(EKTHBHOEC KOJMYCCTBO AKTHBHOTO BEHICCTBA IO HACTOAIIEMY H300PETCHHIO,
HC OKAa3bIBAOT OTPHLATCIIBHOIO BOSﬂeﬁCTBHﬂ Ha 6I/IOJ'IOI‘I/I‘I€CKyIO AKTHBHOCTh AKTHBHOIO BCIICCTBA H HC
BBI3BIBAIOT KAKOTO-THOO TOKCHYHOTO IOOOYHOTe »(dekra y XO3fIMHA WM NanWeHTA. MINIOCTparuBHBIH
HOCHUTEJh BKIFOYACT BOXY, PACTHTCIBHOC M MHHEPAJbHOE MAC0, KPEMOBYIQ OCHOBY, JIOCHOHHYIO OCHOBY,
Ma3eByl0 OCHOBYy M T I. OCHOBA BKIIOYAaCT CYCHICHIUPYIOINEE CPEACTBO, 3aryCTHTENb, BEIICCTBO,

CHOC06CTBYIOIIIee NPOHUKHOBCHUIO, U T. IL Hx cocrassl XOopomo MU3BCCTHBI CHCHOHATIHCTY B obmacTu
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KOCMETHYCCKHX CPEACTB HIH B 00MacTH (papManeBTHYECKHX IPENApaToB JJIsI MECTHOTO NPHMCHEHHA. 3a
JOTIOTHUTCILHON HH(pOpManueH KacaTeIbHO HOCHTEII MOKHO oOparuthecs K Remington: The Science and
Practice of Pharmacy, 21st Ed., Lippincott, Williams & Wilkins (2005), coaep:kaHHEe KOTOPOTO BKJIFOYCHO B

JAHHBIN JOKYMCHT MMOCPECACTBOM CCBITIKH.

[57] TepMHH «BCIIOMOTATCIIHPHOC BCIIGCTBO» B UCIOM O3HAYACT HOCHTCIb, PA30aBHTCIh W/HIH CPCAy,

HEoOXoauMbIC 1 COCTaBICHHS S(P(PCKTUBHOH (PapMaeBTHUCCKOH KOMITO3HIIAH.

[58] TIpuMCHHUTCTBHO K JICKAPCTBCHHOMY MNPEMapary Wi (PapMaKOJIOTHUCCKH AKTHBHOMY CPCACTBY TCPMHH
«3((PEeKTUBHOE KOIHIECTBO» HIIH KTCPANCBTHYCCKU 3(P(PEKTHBHOE KOIHUECTBO» OTHOCHTCS K HETOKCHYHOMY, HO
JIOCTaTOYHOMY KOJIMUYECTBY IS JOCTIDKCHHUS HEOOX0auMOTO 3((eKTa JeKapCTBCHHOTO MPenapaTa Wil CPEACTBA.
B oOTHODICHWYM JICKAPCTBCHHOW (DOPMBI MO HACTOALICMY H300PCTCHHIO Ui NCPOPATbHOTO IPUMCHCHHS
«3(p(PEKTHBHOE KOIMYECTBO» AKTUBHOTO BEIICCTBA B KOMITO3HIMU OTHOCHTCS K KOJTHYCCTBY, HCOOXOAHMOMY TS
JOCTHKCHHA HEoOXoauMoro >(p(ekra mpu OOBCIUHCHHH C IPYTHM AKTHBHBIM BCHICCTBOM B KOMIIO3HIIHH.
(P (PeKTHBHOEC KOJIHYCCTBO OTIHYACTCA I KAKIOTO YCJIOBEKA W OMPEACIACTCA B 3aBHCHMOCTH OT BO3pacTa H
OOINETO COCTOSHUS PEIHITUCHTA, a TAKKe OT KOHKPETHOTO aKTHBHOTO BemmecTsa. [loaxomsmee 3¢dekruBHOE
KOJIMYECTBO B KAKJOM OTJCIBHOM CIIy4ac MOKET OBITh OIPEJCJICHO CNICIUAIMCTOM B TAHHOH 00JACTH TEXHUKU

Ha OCHOBC CTAHAAPTHOI'O SKCIICPHUMCHTA.

[59] TepMHH «aKTHBHBIH HHTPSOUCHTY», (TCPANICBTHYCCKOC CPEACTBOY», KAKTHBHOC BEINCCTBO» WM «AKTHBHOC
CPEACTBO» OTHOCHTCS K XHMHUCCKOMY COCAMHEHHUIO, C TIOMOIIBIO KOTOPOTO MOYKHO OCYINECTBIIATE 3(P(PSKTUBHOES

JCUCHUC NCICBOTO HAPY ICHHUA, 3a00JICBAHKS HTH COCTOSTHHES.

[60] «HeoOs3aTebHBID WM «HEOOA3ATCIBHO» O3HAYACT, YTO TOCICAYIOMEe COOBITHEC MM YCIOBHC MOKET
PCaTH30BBIBATECS, HO HE ABIACTCA HCOOXOAWMBIM, H YTO TCPMHH BKIFOUACT CIYYAH, B KOTOPBIX COOBITHC HJTH

YCIIOBHE PECaTU3yCTCS, H CIyUaH, B KOTOPBIX COOBITHE HIIH YCJIOBHC HE PCATH3YCTCA.

[61] TepMHH «3aMCIICHHBIN» O3HAYACT, YTO OAWH WIH OO0JCC aTOMOB BOAOPOJA NPH KOHKPCTHOM aToMe
3aMEILIECHBI 3AMECTHTEIIEM, B TOM YHUCIE ACHTEPHEM W BapUAHTAMH BOAOPOAA, MPHU YCIOBHH, YTO BAJCHTHOCTH
KOHKPCTHOTO AaToMa ABIACTCA HOPMATBHOW MW 3aMCIICHHOC COCAWHCHUC SABIACTCA CTabmimbHBIM. Ecmm
3aMECTUTENh MPEACTaBIIET co0oi aroMm kuciaopora (1. e. =0), TO 3TO 03HAYACT, YTO JBAa aTOMa BOXOPOXA

SABJIAOTCA 3aMenicHHBIMH. [lonokeHus B ApOMATHYICCKOM KOJBLEC HE MOIYT OBITDH 3aMCIICHBI KeTorpyrmoﬁ.
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TepMuH «HEOOA3ATCIIPHO 3aMCIICHHBII» O3HAYACT, YTO aTOM MOXKCT OBITH 3aMCHICHHBIM HIH HE OBITH
3aMCIICHHBIM 3aMECTHTCIICM, CCIH HE YKA3aHO WHOC, NMPUYEM THI H YHCIO 3aMECTUTCICH MOTYT OBITh

TMPOU3BOJIBHBIMH ITPH YCJIOBHH, YTO 3TO XUMHYCCKH JOCTHIKHMO.

[62] Ecmu mobas mepeMeHHas (Takas Kak R) BCTpewaeTcs Oonee OXHOTO pa3a B COCTaBE WM CTPYKTYpPE
COCIUHCHUSA, TO ONpPEAC/ICHHE IICPEMEHHOM B KAKIOM CIydae ABIACTCS HE3aBHCHMBIM. TakuMm o00pasoM,
HampuMep, eci rpymnma 3amemmena 0-2 R, To gaHHas rpynma HeoOA3aTeIbHO MOKET OBITh 3aMEINCHA HE 0oJiee
yeM aByMs R, mpu 3ToM onpenerneHne R B KaaoM ciayuae ABIACTCS HE3aBHCHUMBIM. Bosee Toro, koMmOWHanus
3aMECTUTESI W/HMIH €0 BAPHAHTA SIBIICTCA AONMYCTUMOM, TOJBKO €CIOM Takasd KOMOWHAIMSA NPHBOJHT K

CTaOHUIBHOMY COCTUHCHUIO.

[63] Ecau uucno muHKepHbIX rpynn paBhsgercs 0, kak Hampumep -(CRR)y-, 3T0 O3Ha4aeT, 4To JTHHKEpPHAS

IPyINa NPeACTaBIsieT COO0H OAUHAPHYIO CBA3b.

[64] Ecim ogHa W3 mepeMEHHBIX BHIOPAHA W3 OJWHAPHOH CBA3H, 3TO O3HAYACT, YTO JBC TPYIIIBI, COCTHHCHHBIC
OIWHAPHOH CBA3BI0, COCOMHCHBI HemocpeAcTBeHHO. Hampmmep, ecrm L B A-L-Z mpeacraBmier coboit

OMHAPHYIO CBA3B, TO CTPYKTypa A-L-Z (pakTuuccku nmpeacTasieT codoit A-Z.

[65] Ecmm 3aMecTHTENb HE YKA3aH, 3TO 03HAYACT, YTO 3aMECTUTEIb OTCYTCTByeT. Hampumep, ecim X HE yka3aH B
A-X, 10 crpykrypa A-X (paxruuecku mpeacrasiasger co0oii A. Eciu cBA3b 3aMECTUTENA MOMKET 00CCICUHBaTh

CIIIUBKY C 00JIce YeM OJHHM aTOMOM B KOJIbLEC, TO TAKOW 3AMECTHTC]Ib MOKCT OBITh CBSI3aH C JFOOBIM aTOMOM B

(X5 X
xonpLe. Hampumep, CTpyKTYPHOE 3BEHO HIU O3HAYAET, YTO 3aMECTUTEN R

MOKCT HAXOTUTBCA B JTHOOOM TOJOKCHHH B HUKIOTCKCHIC WM LUKIOTEKcaaucHe. ECIu 1 MepeyrCICHHOTO
3aMECTHTCIA HE YKA3aHO MOCPSACTBOM KAKOTO aTOMA OH MPUCOCAWHCH K COCIMHCHHUIO, BKIFOYCHHOMY B OOILYIO
XAMHYCCKYIO (DOPMYITY, HO KOHKPETHO HE YKA3aHHOMY, TO TAKOH 3aMECTHTEIb MOKET OBITh CBA3aH MOCPEACTBOM
mo0oro W3 ero aroMoB. Hampumep, NMHPHAWHAN B KAUYCCTBE 3aMECTHTCIA MOXKCT OBITh NPHCOCAUHCH K
3aMCINCHHOM TIpymme NOCPSACTBOM JHOOOTO W3 AaroMOB YINICpoJa B NHPHAWHOBOM KoibLe. Ecim B

TICPEUUCIICHHOW JTUHKEPHOH TIpyNme HE YKAa3aHO HANPABIACHHE CBA3BIBAHUA, TO HANPABICHHE CBA3BIBAHUS

ABIACTCA TNPOH3BOJIBHBIM, HANpPUMEP, JUHKCpHAsd rpymma L, coaepkamasca B ,

mpeacTaBIIeT coboit -MW-, mpuuem -MW- MOXET CBA3BIBATh KOABIO A W KOMBIO B c oOpaszosanmeM
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B TAKOM HAINPABJICHUH, KAK MOPAAOK YTCHHA CJICBA HAMPABO, U C 00pa30BaHHEM
B HANPABICHWH, IPOTHBOIOJOKHOM IOPSIAKY UTCHHS CICBA HAMPABO.

KomOuHaIus THHKSPHBIX TPYIIL, 3aMECTHTENICH H/HIM UX BAPHAHTOB SBJICTCA AOIYCTHMOM, TOJIBKO €CIIH TaKas

KOMOHHAIHA MOKET 00 CIICUHBATE CTA0OUIBHOE COCTUHECHHE.

[66] Ecim He yKazaHO WHOE, TCPMHH «TETEPO» MPEACTABIACT COOOH IETEPOaTOM HIIH TCTEPOATOMHYIO TPYIIIY
(HampuMep, paarKal, COACPIKALIMIA TCTCPOATOM), B TOM YHCJIC aToM, OTIHUHBIH 0T yrinepoaa (C) u somopoaa (H),
W PAMKAJ, COACPKAIIME BBIICYKA3AHHBIA TCTCPOATOM, HampuMep, B ToM uncie kuciopox (O), asot (N), cepy
(S), xpemumii (Si), repmannit (Ge), amomunmii (Al), 6op (B), -O-, -S-, =0, =S, -C(=0)0-, -C(=0)-, -C(=S)-, -
S(=0), -S(=0),- u rpynmy, cocroamyrw u3 -C(=0)N(H)-, -N(H)-, -C(=NH)-, -S(=0),N(H)- u -S(=0)N(H)-,

KQKIBIH W3 KOTOPBIX HEOOA3ATCIBHO 3aMCIICH.

[67] Ecim He yKa3aHO HHOE, TEPMUH KKOJBIIO» OTHOCHTCS K 3aMEINICHHOMY MM HE3aMEUICHHOMY LIUKJIOAIKIIIY,
TETCPOLHKIIOANKIITY, IHKJIOAIKCHIITY, IeTCPONUKIOANKCHIIY, IUKIOAIKUHIITY, T€TCPOIUKIOANKHHIILY, apHIy
WIH TeTepoapmiay. Tak Ha3bpIBagMOE KOJNBLO BKIFOYACT OFHO KOJBLO, COOPKY KOJEL, CIHPOKOJIBLO,
KOHICHCHPOBAHHOC KOJBLO MJIH KOJIBIIO C MOCTUKOBOH CBA3bI0. UHCJIO aTOMOB B KOJBLE OOBIMHO OIIPEACICHO
KaK YHCJIO WICHOB B KOJIbIC, HAmpuMep «5-7-4JI€HHOE KONBLO» O3HAYACT, UTO 5-7 aroMOB OOBCAMHCHBI B
koub1o. Ecimm He ykazaHO HHOE, KOJBIO HeoOA3aTeabHO coaepkut 1-3 rerepoaroma. CremoBarelbHO, «5-7-
YJICHHOE KOJIBLIO» BKIIFOYACT, HAPUMED, (DCHUJT, TUPHAMHIII U IMHICPHIMHA, C APYTOH CTOPOHBI, TEPMHH «5-7-
YICHHOE TETCPOLHUKIOANKHIBHOS KOJBLO» BKIOYACT MHPHAWI W NHINCPUAWHHUI, HO HE BKIOUYACT (DCHHIL
TepMUH «KOJIBIIO» TAKKES BKIIOYACT KOJBLECBYEO) CHCTEMY, COACPYKAILIYIO MO MCHBINCH MEpe OXHO KOJNBLO, IZe

Ka)KA0€ KOJIBIO HC3AaBUCUMO COOTBCTCTBYCT BBILICYKA3aHHOMY OIPCACICHUIO.

[68] Ecitm He YKA3aHO WHOC, TCPMHH «ICTCPOLHKIT» HIH TCTCPOLMKIO» O3HAYACT CTAOWIBHOC
MOHOIMKJIMYECKOE, OHIUKINYECKOE WM TPUOHKINYECKOE KOJNBLO, COAEpIKAmice TIETepoaToM — HIIH
TCTCPOATOMHYIO IPYIITy, KOTOPOC MOXKCT OBITH HACBIIMICHHBIM, YAaCTHYHO HCHACBIICHHBIM HJIH HCHACBIIICHHBIM
(apoMarudecKkuM), H MOXKET COACPKATh aTOMBI yraepoaa u 1, 2, 3 wiu 4 rerepoatoMa B KOJbLE, HE3aBHCHMO
BBIOpPAHHBIX U3 Tpynmbl, coctosmeh u3 N, O u S, rae mo00i U3 BBIICYKA3aHHOTO TCTCPOIMKIA MOXKET OBITH

KOHICHCHPOBAH C OCH30MBHBIM KOJBLOM C 0Opa3oBaHHEM OWIUKIMYCCKOTO KOJbHA. [eTepoaTomsl,
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MPEACTABIAIOIIE COO0H a30T W cepy, HeoOA3aTeIbHO MOTYT ObITh OKHCICHHI (T. €. NO m S(O)p, mpuueMm p
pasuserca 1 mwmm 2). ATom a30Ta MOKET OBITh 3aMCHICHHBIM WM HeszamewmeHHbM (T. ¢. N mmm NR, roe R
npencraBiieT cob0oii H wmm apyrue 3amecTurenu, y)ke ONPEACICHHBIC B JAHHOM JOKYMEHTE). [eTepoumKit
MOKET OBITh NPHCOCAMHECH K OOKOBOH IpyIINEe MOCPEACTBOM THOOOTO IeTepoaroMa MM aroMa yIiepona C
oOpa3oBaHHEM CTAaOMIBHOH CTPYKTYpbl. Eciu mosiyueHHOE COCTMHECHUE ABIACTCS YCTOMYHMBBIM, TETCPOIMKIL
ONMCAHHBIN B JAHHOM JOKYMCHTC, MOXKCT OBITh 3AMCIUCH B MOJIOKCHUSIX, COOTBSTCTBYIOIMX aTOMY YIJICpOAa
WA 230Ta. ATOM a30Ta B IETCPOLMKIIC HCOOA3ATCIbHO ABIACTCS KBATCPHH3HPOBAHHBIM. B MPEAMOUTHTECIHHOM
BAPUAHTC OCYINCCTBICHUSA, eCiu obmee KoamdecTBO aroMoB S W O B reTepounukie NpeBbImacT 1, To
TCTCPOATOMBI HE ABJIAKOTCA CMCKHBIMH APYT C APYTOM. B APYTroM IPEANOYTHTCIIBHOM BAPHAHTEC OCYIICCTBIICHUAA
obmee xommiecTBO aromMoB S u O B rerepoumkic He mpesbimact 1. Kak mcmomb3yeTcs B JaHHOM JTOKYMEHTE,
TCPMHH «aPOMATHYCCKAA TCTCPOLMKIMYCCKAA TPYINa» UIH «ICTCPOAPHID OTHOCHTCH K CTaOHIBHOMY 5-, 6-, 7-
YICHHOMY MOHOIHMKJIHYCCKOMY WM OWIUKIMYECKOMY MM 7-, 8-, 9- mium 10-uieHHOMY OHIHKIHYECKOMY
TETCPOLIMKINYCCKOMY APOMATHYECKOMY KOJbIy, KOTOPOE COACPKHUT arombl yriaepoaa uw 1, 2, 3 wm 4
TeTCPOaToMa B KOJIBIIC, HE3aBHCHMO BHIOPAHHBIX W3 N, O u S. AToM a30Ta MOKCT OBITH 3aMCIICHHBIM HITH
HezaMemmeHHbM (T. €. N mwmu NR, e R mpeacrasnser coboii H mmu apyrue 3aMecTUTENH, YK ONPEICICHHBIC B
JAHHOM JOKYMCHTC). leTepoaTombl, MPEACTABILAOIHEC COOOH a30T W cepy, HeoOA3aTreIbHO MOTYT OBITh
oxucyeHsl (T. €. NO u S(O),, npudem p pasraerca 1 umm 2). CaeayeT OTMETHTB, YTO 00IIEE KOJHYECTBO aTOMOB
S u O B apoMaTHYECKOM IeTCPOIMKIIC HE IPEBBIIACT OJHOT0. KOTbII0 ¢ MOCTHKOBOH CB3BIO TAKKE BKIFOUYCHO B
OTpecCHHE TeTepoHKiIa. KombIo ¢ MOCTHKOBOI CBA3BEO 00pa3yeTcs, eciau oauH uian Oonee atomos (T. €. C,
O, N wm S) COCAUHSIOT IBa HECMEKHBIX aTOMA YIIICPOJa HITH a30Ta. [IPeAMmOUYTHTEIFHOC KOJBIIO ¢ MOCTHKOBOH
CBS3BE0 BKJTIOUACT OC3 OTPAaHWYCHUS OJWH aTOM YIJICpOJa, ABAa aToMa YIIEpPOda, OAWH aToM a30Ta, JBAa aroMa
a30Ta W OOHY TIpymmy yriepoa-a3oT. CreayeT OTMETUTh, YTO MOCTHKOBas CBA3b BCCIOA NPCBPALIACT
MOHOUHKJTMYESCKOES KOJTBLO B TPHIUKIHICSCKOS KOTBLO. B KOmbLEe ¢ MOCTHKOBOW CBA3BK) 3aMCCTHTEITb B KOJBIIC

TaK)Ke MOKET MPUCYTCTBOBATh IPH MOCTHKOBOH CBSA3H.

[69] TIpuMepbl TCTCPOLMKIHICCKOTO COCOUHCHHSA BKTIOUAIOT OC3 OTPAHHYCHHSA AKPHAWHW, a30LHHUI,
OcH3mMHuma3ommL,  OcH30(ypaHWI,  OCH30MCpKANTO(PYpaHWT,  OCH30MCPKANTO(CHWI,  OCH30KCA30JII,
OCH30KCA30JMHII, OCH30THA30IMT, OCH30TPHA30IL, OCH30TCTPA30 I, OCH30M30KCA30II, OCH30M30THAZOII,
OcH30MMHIA30MHIL, KapOaszomun, 4aH-kapOazommn, KapOOTWMHHI, XPOMAHHWI, XPOMCH, LWHHOJIWHHIL

gexaruapoxuHomHWL,  2H,6H-1,5,2-nutnazunmn,  auruapogypol[2,3-b]rerparuapodypanmn,  QypaHui,
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(ypa3aHwi, WMHIA3OJMIWHII, HWMHOA30MHHIIL, WMHAA30mI, |H-wHDa3ommn, WHIOJNCHWI, WHIOJIHHHI,
WHIOM3UHWI, WHAomWI, 3H-wHmomuwn, wu300CH30(YpaHWI, H3OWHIOMWI, HW3OWHIOIWHHUI, W30XHHOJIWHILI,
H30THA3Z0IIWIL, U30KCA30MIII, MECTHICHAHOKCU(CHIT, MOP(OTUHI, HAPTUPHANHUI, OKTarHIPOU30XHHOIHHIUI,
okcamuazoamn, 1,2 3-oxkcagmazomm,  1,2,4-okcammazommn, — 1,2,5-okcammazomun,  1,3.4-0Kcaguasosimil,
OKCa30JHIHHUI, OKCA30HJI, THIPOXHHAOI, MHPHMUIWHWI, (PCHAHTPHAMHWI, (DCHAHTPOIWHHI, (PCHA3WH,
(peHOTHA3HH, OCH30KCAHTHHII, (DCHOIOKCA3HMHIII, (PTATAZHHILI, MHIICPA3HHII, THICPUIHHAT, THICPHUIOHII, 4 -
TMUNCPHIOHM, THICPOHII, NTCPUIAWHUI, NYPHHII, MUPAHWI, NHPASHHWI, ITHPA30THIAHUI, THPA3OIHHHL,
MUPA30NAN, THPHAASHHII, NHPHIOOKCA30MI, NHPUIOMMHIA30IHI, HUPHIOTHASONAN,  MHPHIWHAN,
MUPPOTHANHIL, THPPOIWHEA, 2H-THppoNwn, [UPPONHI, XWHA3OMWHHN, XWHONMWHWN, 4H-XWHOTH3HHWUIL,
XHHOKCAJTMHW], XWHYKIHIWHWI, TCTPAruapo(pypaHmwI, TCTPArHAPOU3OXHHOMNHUN, TCTPATHIPOXHHOIHHUIL,
terpazomi, OH-1,2,5-tuaguazuaun, 1,2,3-tuaguazonun, 1,2, 4-tuapmaszomwn, 1,2,5-tuagmazomun, 1,3,4-
THATUA3OJTA, THAHTPCHUIL, THA30JIHI, HM30THAB0TAITHCHH, THCHOOKCA30JIHI, THCHOTHA30JTUI,
THCHOUMMA30MWA, THCHWI, TpuasuHui, 1,2,3-tpuazomun, 1,2,4-tpuazomun, 1,2,5-tpuazomn, 1,3,4-tpuaszonun

M KCAHTCHIL. TakKe BKIIFOUCHBI COCIUHCHHUS C KOHACHCHPOBAHHBIMH KOJIbLHAMH H CITUPOCOCOIUHCHUA.

[70] Ecnu He yka3aHO HHOC, TCPMUH «THIPOKAPOUD) WM €T0 THHOHHMBI (HATIPUMEP, AJIKWJI, aTKCHUII, QTKHHUIT
H apuil W T 1), caMH N0 ce0c HWIM B KAYeCTBE 4YaCTH JPYIOr0 3aMECTUTCIHA, O3HAYAIOT JIMHCHHYIO,
PA3BCTBICHHYIO LCIb, WJIH HUKIHYCCKUH YITICBOIOPOIHBIN paguKka, Win JEo0yI0 ux koMOuHaImo0. OHU MOTYT
OBITh MOJHOCTHIO HACHILCHHBIMA (HAPUMEP, AJKHIT), MOHO- HJTH MOJTHHCHACHIIICHHBIME (HAPUMEP, aJTKCHHU,
AJKHHHT M apWI), MOTYT OBITh MOHO- WM MOJH3AMCIICHHBIMH, MOTYT OBITh OJHOBAJICHTHBIMH (HAIPHMC)P,
METHUIT), ABYXBAJICHTHBIMH (HAPUMEP, METHJICH) HJIM MHOTOBAJICHTHBIMH (HAPHUMEP, METCHHII), MOTYT TaKKe
BKJIFOYATh [BYXBAJICHTHYIO HJIM MHOTOBAJICHTHYIO IPYINLy, HMCIOT KOHKPETHOE YHCJIO aTOMOB YIJIEPOJa
(wampumep, C;-C;, o3rauacT 1-12 atomoB yriaepoaa, mpuueM Ci_j» BeiOpan u3 C, C,, C;, Cy, Cs, Cy, Cy, Cg, Co,
Cio, C11 1 Cyp; Ci.qp BBIOpaH 3 Cs, Cy, Cs, Cs, C7, Cg, Co, Cyg, C11 1 Cyn). TepMuH «THAPOKAPOW» BKITHOUACT O3
OTPAHAUYCHUA AMA(ATHICCKUA THAPOKAPOWT W apOMATHUCCKHI ruApoKapOmn. AmiaTHuccKuii THAPOKAPOHT
BKITIOUACT JIMHCWHBIA W IUKITHICCKUH THAPOKAPONI, B YACTHOCTH, BKTIOUACT OC3 OTPAHHUICHHUS AJKHII, ATKCHUAI
W ANKUHWL ApOMATHYCCKUI THAPOKAPOWI BKIIOYACT OC3 OTPAHHUCHUSA O-12-uICHHBIH apOMATHUCCKHI
ruApokapOmn, TakoH kak (eHmn, HAQTHA W T. 1. B HEKOTOpPBIX BAPHAHTAX OCYLICCTBICHHSA TCPMHH
«THIPOKAPOMID) OTHOCHUTCS K JTHHEHHOH HIIH Pa3BETBJICHHON IPYIIIC HIH HX KOMOWHALMH, KOTOPAst MOXKET OBITH

OJIHOCTBIO HaCBIII[eHHOﬁ, MOHO- HJIH HOHHHCHaCI;IH.[CHHOﬁ " MOXKCT BK/IHOUYATH [ABYXBAJICHTHYH) HJIH
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MHOTOBAJICHTHYIO Tpymmy. [IpuMepsl HACHINCHHOW THAPOKAPOWIBHOIN TPYMIBI BKIIOYAOT OC3 OTPAaHHYCHHA
MCTHJI, O3THWI, H-TIPONWI, W30NPONHI, H-OyTHI, mpem-OyTwa, u300YTWI, 6mop-OyTUI, UUKIOTCKCHUIL,
(IMKJIOTEKCHI)METHII, TUKIONPONMIMETHI U TOMOJIOT HJIH H30MEP H-aMUJa, H-TEKCHIA, H-TENTHIA, H-OKTHIA H
JPYTHX paaukajoB. HeHACHINCHHBIH THAPOKAPOII COACPKHUT OTHY HiaH 0O0Jee IBOHHBIX HIH TPOHHBIX CBS3CH.
[Tpumeps! HEHACHINCHHOTO ANKHIA BKIFOYAOT OC3 OTPAHHYCHHS BHHHJ, 2-TMPONCHHN, OYTCHHN, KPOTHI, 2-
u3oTeHTCHIN, 2-(OyTaaueHmT), 2,4-ncHTaqucHm, 3-(1,4-NCHTaTuCHIT), STHHIW, 1- U 3-POMUHII, 3-OyTHHHI

u 00JIc¢ BBICIIIHE TOMOJIOTH U HA30MCPBI.

[71] Ectm He yKazaHO HWHOE, TCPMHH «TCTCPOTHAPOKAPONI) WM €T0 THIOHHMBI (TAaKHE KAK TETCPOANKHIL,
TETCPOATKCHII, TCTCPOAIKHHHMI W TCTEPOapuiI W T. 1), CAMH IO cebe WM B KAYECTBE YACTH APYIOTO
3aMECTHTENA, OTHOCATCA K YCTOMUHBON THMHECHHOMN, Pa3BETBICHHON WIN LUKINYECKON YIIEBOAOPOIHON IPyIIe
wTH JIE000H MX KOMOMHAIINH, KOTOPAs COACPHUT KOHKPETHOE YHCIIO aTOMOB YIJIEPOIA H IO MEHBIICH MEpe OHH
reTepoaroM. B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHIS TEPMUH «TCTEPOATKIID), CaM 0 ceOe HiIH B KOMOHHAIMH
C JPYTHM TCPMHHOM, OTHOCHTCS K CTAOWJIbHOH JTMHEHHON LETH, Pa3BETBICHHOMY YIJICBOJOPOIHOMY PaTHKaIy
HWIH UX KOMOWHALWH, KOTOpPBIC COJACP/KAT KOHKPETHOE YHCJIO aTOMOB YIVIEPOJA M IO MCEHBINCH Mepe OJUH
rerepoaroM. B KOHKPETHOM BapHAHTE OCYIICCTBICHHUS IETCPOATOM BBIOPaH U3 Tpymmsl, coctosmeii u3 B, O, N u
S, roe aToMbl a30Ta M Cepbl HEOOA3aTCIBHO OKMCICHBL, M aTOM a30Ta HEOOA3aTCIBbHO KBATCPHU3HPOBAH.
I'erepoatoM wWIM TreTepoaroMHas TIpPyNIla MOJXKST HAXOJHUTBCS B JOOOM BHYTPCHHEM MOJOKCHUH
TeTEpPOrHAPOKApPONIa, BKIIOYAS IOJOKCHHE, B KOTOPOM THIPOKAPOHT NMPHUCOCAHHACTCA K OCTAJBHOH 4acTu
MOJICKYJIBL. HO TEPMHHBI «aIKOKCH», «ANKHJIAMHHO» H «AJIKWITHO» (MM THOAJIKOKCHJI) HCTOJB3YHOTCA B HX
OOBIYHOM 3HAYCHHH W O3HAYAKOT AJKHWIBHYIO TPYIINy, COCAWMHCHHYIO C OCTAJbHOH YACTBEO MOJICKYJIBI
MOCPEACTBOM aTOMa KHCIOpPOJa, AMHHOTPYIIBI HJIH aroMa CEPbl COOTBETCTBCHHO. [IpMMeEphI BKIIIOWAOT O€3
orpannueHus -CH,-CH,-O-CH;, -CH,-CH,-NH-CH;, -CH,-CH,-N(CH;)-CH;, -CH,-S-CH,-CH;, -CH,-CH,, -
S(0)-CH;, -CH,-CH,-S(0O),-CH;, -CH=CH-O-CH;, -CH,-CH=N-OCH; u -CH=CH-N(CH;)-CH;. Moryt

MIPHCYTCTBOBATH HE 0OJIEE IBYX CMEXXHBIX T€TEPOaToMoB, Kak Hampumep -CH,-NH-OCHj;.

[72] Ecim He ykazaHO HWHOE, TEPMHUH IUKIOTHAPOKAPOMID, «TETCPONHKIOTHAPOKAPONI» HIH WX THIIOHHMBI
(Takpe Kak apwi, TETCPOapwy, LHKIOATKIJ, TETCPOLHKIOANKHI, IMKIOAIKCHHT, TIEeTCPOLUKIOATKCHIL,
[UKJIOATKHHII, TCTCPOLMKIOAIKHHIT H T. 1.), IPUMCHAEMbBIC CaMU IO ceOc WM B KOMOWHAIMH C JPYTHM
TCPMHHOM, OTHOCATCS K LHKJIH3HPOBAHHOMY «THAPOKAPOMIY» MM «TeTeporuapoxapomiy». Kpome Toro, B

CIIyyae TeTCPOTHAPOKAPOUIA HWIIH TCTCPOLMKIOTHAPOKAPOUIA (HAPUMEP, TCTCPOAKII U TCTCPOLMKIOATIKIIT)
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OJIMH TETEPOaTOM MOXKET 3aHHMATh NMOJOKCHHE, B KOTOPOM TCTEPOIMKI IMPHUCOCTHHACTCA K OCTaIBHOH YacTh
MOJEKyTbl. [IpuMephl LUKJIOANKHIA BKIIOYAIOT O€3 OIPAaHHYCHUS LUKJIONCHTW, IHKIOTCKCHI, 1-
IUKJIOTEKCCHM, 3-IUKIOTCKCCHIWI, MUKIOTENTIII U T. . HeorpaHMuuBaromue MpuMEpPhl IeTCPOLUKIOATKHIA
BKMIOYArOT  1-(1,2,5,6-TeTparuApOnupua),  l-MumepuauHWI,  2-THIOCPHIHHWI, 3-IHNCPUAWHMT,  4-
Mopdomann, 3-moppoauHUI, TeTparuaApopypaH-2-ui, TeTparuApo(ypaH-3-uiu, TETPArHAPOTHO(PCH-2-HiI,

TeTparuapoTUO(PeH-3 -1, 1-MUIepa3sHHUT U 2-MHIICPA3HHHUIL.

[73] Eciu He yka3aHO HHOE, TEPMHH «AQJKHJ» O3HAYACT JUHECHHYIO LEIb MM PA3BETBICHHYIO HACHIIICHHYIO
VIJICBOJIOPOIHYEO TPYIIITY, KOTOpas MOXET ObITh MOHO3aMeIeHHOH (Hampumep, -CH,F) wim momm3aMemeHHOH
(manmpumep, -CF;), MOKET OBITH OJHOBAICHTHOH (HAPHMCP, MCTHII), ABY XBAJICHTHOH (HAMPUMEP, MCTHJICH) WITH
MHOTOBAJICHTHOU (Hampumep, meTeHwn). [Ipumeps! ankuna BrarouaroT Metua (Me), stun (Et), nmponun (Takoi
KaK H-TIPOIIVUI M M30MPOTIAI), OyTHII (TaKOH Kak H-OyTHII, H300YTHI, ¢mop-OyTHi, mpem-0yTHIT), IECHTHI (TAKOH

KAaK H-TICHTHJL, H30IICHTHII, HGOHCHTI/IJ'I) HT IL

[74] Eciu He YKa3aHO WHOE, TCPMUH «ATKCHIID> OTHOCUTCA K ATKHILHON TPYIIIC, COACP KALICH OHY HITH 00JIce
YIJICPOA-YIFIEPOIHBIX ABOMHBIX CBA3CH B MFOOOM IOJIOKCHHH B LICHH, KOTOPAas MOKET ObITh MOHO3aMCIICHHOM
WIH TOJH3AMCIICHHOH W MOXET OBITh OJHOBAJCHTHOMH, IBYXBAJICHTHOH MJIM MHOTOBaJcHTHOH. [Ipumepsr
QJKCHHWIA BKIIOYAIOT OTCHHIJI, IPONCHIJ, OyTCHWJ, ICHTCHWJ, TICKCCHWJ, OYyTaauCHWI, ICHTAJUCHUI,

TCKCAAUCHWI U T. II.

[75] Ecmu He yka3aHO HHOE, TEPMUH «AJKUHUDY OTHOCUTCS K AJKHJIBHOM IrpyIe, coaepkameii onny uwid 6ojee
YIJICPOA-YIJICPOIHBIX TPOWHBIX CBS3CH B JFOOOM IOJIOKCHHHU B LICIH, KOTOPAs MOXKET OBITh MOHO3aMEIICHHOM
WA TONH3AMCIICHHOH W MOXET OBITh OJHOBAJICHTHOI, IBYXBAJCHTHOW MM MHOTOBAICHTHOH. [Ipmmepsr

AJTKWHWIA BKIIFOYAKOT 3THHHWJI, IMPOIMHHUII, 6yTI/IHI/IJ'I, INCHTHHUJI U T. II.

[76] Eciu He YKa3aHO WHOE, MHUKIOATKIIT BKIIFOUACT OO0 YCTOWYHBHIN IUKITHYCCKAH WITH TTOTATHKTHICCKIH
THOPOKAPOWI, W TpPH 3TOM JFO0OW aToM YIJepoda ABIACTCA HACBHIIICHHBIM, KOTOPBIH MOXKCT OBITH
MOHO3AMCIICHHBIM HJIH TIIOJH3aAMCIONCHHBIM H  MOXKCT OBITH OJHOBAJICHTHBIM, JABYXBAJICHTHBIM HIJIH
MHOTOBQJICHTHBIM. [IpHMepsl IWMKIOATKHIA BKIOYAIOT OC3 OTrPAHWYCHHSA NWKIONPONHI, HOPOOPHAHWIL,

[2.2.2]6mmKkn00KTaH, [4.4.0]|OHIMKITOACKAHA | T. 0.

[77] Eciu  He VyKa3aHO WHOC, UHUKIOAJKCHHI BKIIOYACT JHOOOH YCTOHUYMBBIH IMKIMYCCKHH  HIH
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TOTHIUKJIMICCKHH THAPOKAPOWI, COAepKaluid OXHYy MM OOJiceé HEHACHIIICHHBIX YIJICPOA-YIVICPOIHBIX
JBOMHBIX CBSI3cH B JIOOOM TOJNOXKCHHM B KOJIBIC, KOTOPBIH MOXKET OBITh MOHO3AMCHICHHBIM HJIH
MOJMHM3AMCIICHHBIM H MOKET OBITh OJHOBAJCHTHBIM, [BYXBAJCHTHBIM HIH MHOTOBAJCHTHBIM. [IpuMmepsr

LUKJIOATKECHUIA BKITFOYAKOT 0€3 OIrPAaHUYICHHUA HUKJIONCHTCHU, IUKJIOTCKCCHUT U T. I

[78] Ecii  HC VYKA3aHO WHOC, LHKIOAJKHHHI BKIIOYACT JIEOOOW VCTOHYMBBIA IHMKIAYCCKHNA  HJIH
TMOJTHIHKIMYCCKAN THAPOKAPOMI, UMCIOIIHIA OJHY WK 00JICC YITICPOA-YIJICPOIHBIX TPOHHBIX CBA3CH B TFOOOM
TMOJIOKCHUH B KOJIBIC, KOTOPBIH MOJKCT OBITh MOHO3AMCHICHHBIM HJTH TMOJH3AMCIICHHBIM H MOXCT OBITh

OJHOBAJICHTHBIM, ABYXBAJICHTHBIM WJIH MHOTOBAJICHTHBIM.

[79] Ectm He yKa3aHO WHOE, TCPMHH «TaJlOTCHO» HIIH «TaJOTEH», CaM IO ceOe MM KaK 4acTh JPYToro
3aMecTuTeq, 0003HaYacT atoM (propa, xmopa, Opoma wm fioma. Kpome TOrO, moapasyMeBacTCs, YTO TCPMHUH
«TaNOTCHAJKAD) BKJIOYACT MOHOTAJOTCHANKHI W IOJWrajoreHankmi HampmMep, moapasymeBacTcs, 4TO
tepmuH «ranoreH(C,-Cy)amkum BKIFOYACT 0¢3 orpanmucHus Tpugropmet, 2,2,2-TpupTop3Thi, 4-XI0pOyTHIL,
3-OpoMmpon U T. 1. IIpuMeps! raloreHaTKmiIa BKIIOYAIOT O3 OTpaHHUYCHHA TPH(PTOPMETHI, TPUXIOPMETIL,

MEHTA(QTOPAITUII H EHTAXTOPITHIL.

[80] TepMuH «anKOKCH» MNPEACTABIACT CO00H JEOOOH amKWI, ONMPEACICHHBIH BBIIIC, XapaKTCPH3YIOIHHCA
KOHKPETHBIM YHCJIOM aTOMOB YIJICPOJA, NMPHCOCAMHCHHBIH C NMOMOIIBIO KHCJIOPOAHOTO MoOcTHKAa. Eciu He
ykazano muHOe, Cigamxoxcu Bkarouaetr C;, C,, C;, C4 Cs u Cgankokcn. IIpuMepsl alkoKCH BKIFOHAKOT O€3
OTPAHHYCHUS METOKCH, STOKCH, H-NPOTIOKCH, H30MPONOKCH, H-OYTOKCH, 6mop-OyTOKCH, mpem-OyTOKCH, H-

MEHTHIOKCH U S-TICHTOKCH.

[81] Ecniu HEe yKa3aHO HHOE, TEPMHH «apWD» O3HAYACT INOJIMHCHACBHIICHHBIA ApOMATUUECKUN 3aMECTHTEb,
KOTOpBIﬁ MOJKET OBITH MOHO-, IH- HJIH IMOJHU3AMCINCHHBIM, MOKCT OBITh OJHOBAJICHTHBIM, ABYXBAJICHTHBIM HJTA
MHOTOBQJICHTHBIM, MOKET IPEICTABIATH COOOH OJHO KOIBII0 MM HECKOIBKO KOJEL (HApHMEp, OT OJHOTO 0
TpeX KOJEL, INe IO MCHBIICH MEpe OXHO KOJBIO fABIACTCS AapOMATHYCCKHM), KOTOPBIC SBISFOTCS
KOHACHCHPOBAHHBIMH COBMCCTHO WJIH COCOAUHCHHBIMH KOBAJICHTHO. TepMI/IH «r€TCPOAPUD» OTHOCHTCS K apHiIy
(W KoMbIly), COAEPKAIEMY OT OJHOTO A0 YETHIPEX IFETEPOaroMoB. B WILTIOCTPATHBHOM NPHMEPE IETEPOATOM
BBIOpaH w3 rpymmel, cocrosmei u3 B, O, N u S, rne atomsl a30Ta U cepbl HEOOA3ATCILHO OKHCIICHBL, H aTOM
a30Ta HeOOA3aTENbHO KBATCPHH3HPOBAH. [€TCpoapHiI MOMKET NMPHUCOSAUHATHCS K OCTAIbHOH YACTH MOJCKYIIBI

HOCPEeACTBOM rerepoaroMa. HeorpaHHUMBAOIHE MPHMEPHI apHJIa WM TeTepPoapHia BIIIOYAOT (eHHI, HadTh,
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On(eHUI, TUPPOHI, THPA3OI, HMHIA30MHI, NHPA3HHHAN, OKCA30MWI, (DCHIJIOKCA30IMI, H30KCA30JIHIL,
THA30JWI, (DYpaHII, TUCHUI, MHPUIWI, MUPUMUIHHIIL, OCH30THA30MI, MyPUHUI, OCH3UMUAA30IHI, HHIOIHIL,
H30XUHOWI, XWHOKCATMHWI, XUHOMWN, l-HadpTua, 2-Haun, 4-Oudenwn, 1-muppomwn, 2-mupponawt, 3-
TMUPPOH, 3-THPA30JII, 2-UMHAA30JI, 4-UMHIAA30TUI, THPA3HHUI, 2-0KCAa30Iu, 4-0KCa30aui, 2-(peHun-4-
OKCAa30JIHII, 5-0KCA30JIHI, 3-H30KCA30IHI, 4-H30KCA30IMII, 5-H30KCA30IHA, 2-THA30IUA, 4-THAZ0IMI, S-THAZ0IHIL,
2-¢ypun, 3-Qypun, 2-THCHU, 3-THCHI, 2-TIHPUAWI, 3-MAPUAAWT, 4-THPHIWI, 2-TTHPUMHIWIL, 4-THPHUMHATAI, 5-
OCH30THAROAN, MyPHHILT, 2-OCH3UMUAA30I, S-HHAOMH, 1-H30XHHOM, 5-H30XUHOIH, 2-XHHOKCAHHI, 5-
XHHOKCAJTHHI, 3 -XWHOJHI U 6-XHHOJWI. 3aMCCTUTCITH TFOOO0H OMMCAHHON BBHIIIC APHIHLHON U TCTCPOAPHUITEHOM

KOJIBIICBOI CHCTEMBI BI>I6paHI>I U3 MPUEMIICMBIX SaMCCTI/ITCJICﬁ, OIMHCAHHBIX HIDKC.

[82] Ecnm He yKa3aHO WHOC, B CIy4ac OOBCAWHCHHA apWiia ¢ APYTUMH TCPMHUHAMH (TAKHMH KAK APHIIOKCH,
aQpPUIITUO, APUIATKWI), dPUI BKIKOUACT apUIBHOC U TETEPOAPUIBHOC KOJBLO, KaK OMPEACICHO BBIIIE. Takum
0o0pa3oM, MOAPA3yMEBACTCA, YTO TCPMHUH «APWIATKHAIDY BKIIOYACT TPYOOBI (HAmpumep, OCH3WI, (DCHAITHI,
NUPHAUIMETHI U T. A.), [AC ApUa MPUCOCAWHEH K AJTKUIY, B TOM YHCJE K AJKUTY, IIE aTOM yIiepoJa (Hampumep,
MCTHJICH) OBLT 3aMCHCH HAa TAKOH aToM, KaK KHCJIOpPOJ, HampuMmep, (PCHOKCHMETHNI, 2-mupuamiokcw, 3-(1-

HA(PTHIOKCH)IIPOIIHI U T. 11

[83] TepmuH «yxXomsmas TpPymma» O3HAYACT (DYHKUHOHATHHYIO TPYNNY HJIH aTtoM, KOTOPBIE MOTYT OBIThH
3aMEHEHB! Ha JPYIYIO (DYHKIMOHATIBHYIO IPYNIy WM aTOM IOCPEACTBOM PEAKUUH 3aMEUICHHA (TakoH Kak
peakuus Hyki1eo(puapHOTO 3ameneHus). Hanpumep, HILTIOCTPATHBHBIC YXOAAINHE TPYIITBI BKIFOYAT TPH(IAT,
XJIOp, OpoM W HOX, CyIb(POHATHYIO TPYIIY, KAaK HANPHMEP MC3WIIAT, TO3HJAT, n-OpoMOCcH30JCYIb(oHAT, 72-

TOJIYOJICYIb(DOHATHI U T. I1.; ALHJIOKCH, KAK HAMPUMEP ALCTOKCH, TPU(PTOPALCTOKCH U T. 1.

[84] TepmuH «3amIMTHAS TPYNIA» BKIIOYACT OC3 OTPAHHUCHHS «3ALIUTHYIO TPYIIY UII AMHHOTPYIIIBDY,
«GAIUTHYHO TPYHIy AJI1 THAPOKCHIPYIIIBD) HIIH «3allUTHYIO TPYNIY I8 THOTPYNIbD). TEepMHH «3amuTHAs
Tpynma ATl aMHHOTPYIIBD) OTHOCHUTCA K 3alIUTHOW TPYNIC, MOAXOMAMICH MId ONOKUPOBAHHSA MOOOUHBIX
peaKI.[I/Iﬁ C y4aCTHEM a30Ta aMHUHOTPYIIIIBL. HJ’IJ’IIOCTpaTI/IBHBIe SAIIUTHBIC TPyl A1 AMUHOTPY Bl BKIIKOYAKOT
06e3 orpaHmducHHS (OPMIUL, A, TAKOW KaK AaTKaHOWI (HAMpHMEp, AaleTWI, TPHXJOPALCTHI HIH
TPU(PTOPALCTHIT); ATKOKCHKAPOOHHIT, TAKOH KAk mpem-0yTokcukapOoHma (Boc); apuiMeTOKCHKAPOOHM, TaKOH
Kak oer3mnokcukapoorut (Cbz) u 9-payopermmieroxcukapoormn (Fmoc); apumvern, Takoi kak ocH3mwi (Bn),

tputun (Tr), 1,1-6mc-(4'-MeToKCHPCHHT)METH, CcHmI, Takod kak tpuMerwicuwmmn (TMS) u  Tper-
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oyruwmmumerwicuana (TBS), u T. . TepMuH «3aluTHas rpynna Uil TEIPOKCUTPYIIIBD OTHOCHTCS K 3aIllUTHOH
rpynmne, NoAXOIMIeH 11 OTOKHPOBAHHA MOOOYHBIX PEAKIHH C YHACTHEM THAPOKCHIPYNIBL. MILTFOCTpaTHBHEIC
3alUTHBIC TPYIIBI A THAPOKCUTPYIITBI BKJIIOYAROT O€3 OTPAHMYCHUS ATIKWI, TAKOH KAK METHI, 3THI H mpem-
OyTHIT, al(uJI, TAKOH KaK aJKAHOWI (HAPHUMEP, aUCTHI); apHIMETII, Takoi kak OeH3un (Bn), 7-METOKCHOCH3HIT
(PMB), 9-¢pnyopermmmerun (Fm) u gudpermmvernn (6ersruapun, DPM); cummi, Takod Kak TPHMETHICHIIHII

(TMS) u mpem-oyrunmumermwicuaua (TBS), uT. 1.

[85] CoeauHEHHE MO HACTOAIICMY H300PSTCHHIO MOYKHO MOJTYYATh OCPESACTBOM PA3IHYHBIX CIOCOOOB CHHTE3A,
XOPOIIO HM3BECTHBIX CICHHATHCTAM B JAHHOW OOJACTH TEXHHKH, B TOM YHCIIC CICAYIOUIMI IEPEUHUCICHHBIN
BAPHAHT OCYIICCTBJICHHS, BAPHAHT OCYILCCTBICHHSA, OOPA30BAHHBIN CICIYIOIAM NCPCUHCICHHBIM BapHAHTOM
OCYIICCTBIICHHS B KOMOWHALMH C JPYTHMH CIIOCOOAMH XHMHYCCKOTO CHHTE3a M JKBHBAJIICHTHBIMH 3aMCHAMH,
XOPOIIIO W3BECTHBIMH CIICHHANIUCTAM B JAHHOU 001aCTH TeXHUKH. [IPeAMOYTHTEIBHBINA BAPHAHT OCY ICCTBICHHS

BKITIOUACT O€3 OTPAHMYCHHA BAPHAHT OCYICCTBICHAS HACTOAIICTO H300PSTCHHUA.

[86] Bce pacTBOpHTEIH, HCIIOIB3YEMBIC B HACTOAIICM H300PCTCHUH, ABIAIOTCA KOMMECPUCCKH JOCTYIHBIMHA. B
HACTOAIICM H300PETCHHH HCTIONB3VIOTCA cleayromue adopesmatypbl. «Bomn.» o3Hauaet BomHbHl, «HATU»
osHauaer O-(7-a3abenzorpuaszon-1-um)-N,N,N',N' -terpamernnyporus rekcapropdocpar; «<EDC» o3Hauyaer N-
(3-AUMETHIAMHHOTIPOIII)-N'-3THIKApOOJUUM A THIPOXJIOPHA, «m-CPBA» O3HA4acT 3-
XJIOPIEPOKCHOCH30HHYI0 KHCJIOTY, «3KB.» O3Ha4aeT 3KkBUBajJeHT; «CDI» o3HauaeT KapOOHMIIMUMHIA30T,
«DCM»  osHagaer  guxiopmerad; «PE»  o3Hauaer merposeiibii  s¢up; «DIAD»  o3Hauaer
mumsonponmiazogukapookcumar;  «DMF»  o3Hawaer  N,N-mumermnopmamun, «DMSO»  o3Hauaer
mameticyabpoxenn; «EtOAc» o3nauaet stmnanetar; «EtOH» o3Hauaer staHoN, «MeOH» 03Ha9aeT METAHOT,
«CBz» o3HauaeT OCH3MIOKCHKAPOOHWUIT, KOTOPBIH MPSACTABIACT COOOH 3aIUTHYIO TPyMIy Ayl aMuHOB, «BOC»
O3HAYACT TPCT-OYTHIKAPOOHW, KOTOPBIH MTPCACTABIACT C000i 3ammTHYI rpymmy mis amuHOB, «HOAC»
03HAYaCT YKCyCHyI0 kucioty;, «NaCNBH3» o3HauaeT 1uaHOOOPTHAPHI HATPHUS, «K. T.» O3HAYACT KOMHATHYIO
temmeparypy; «O/N» o3nauaet B TeueHme HOum, «THF» o3mauaer terparmapodypan; «Boc,O» o3HauaeT nu-
Tper-OyTnnaukapboHar, «TFA»  o3mHawaer  tpudropykcycHyro  kuciory, «DIPEA»  oszHadaer
mumsonponmdTHIaMuH;, «SOCl» o3HauaeT THoHIIXIOpU; «CS,» o3HauyaeT cepoyriepon; «TsOH» o3Hauaer n-
TOIyoaCyab(poHOBYIO KHCIOTY; «NFSI» o3Hawaer N-(rop-N-(Pperuncymspornm)oeH30acymbporamun; «NCS»
o3HauyaeT 1-xnopnuppommuanH-2,5-1uoH; «n-BuyNF» o3HadaeT terpalbytinamMmmonus ¢ropurn;, «iPrOH» o3Hauaer

2-TIpOIHIT, «T. IJL» O3HA4aeT TOuKy IuasicHust, <LDA» o3HadaeT auusonponunamMuHouTuii, «DMP» o3HawgaeT
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mumetundranar, «Xantphos» o3Hawaer 4,5-Ouc-mupeHunpocpuno-9,9-mumernnokcakcum; «Pdy(dba)z»
O3HAYACT TPHC(AUOCH3WINACHALICTOH)Iunamiaquit, «Xant-Phos» osmauaer 4,5-6uc-mudenunpocdpuno-9,9-
auMeTuiaokcakcaH, «EGTA» o3HauaeT STHICHIIHKONBTETpayKCycHYHO kuciaory, «DIEA» o3nasaer N,N-
JUH30TPOMHISTHIAMEAH, «Xantphos» o3HauaeT 4,5-Ouc-gupeHunpocpuno-9,9-numermnokcakcan, «AIBNy
o3Hauaet 2,2'-a300uc(2-merunnponuoHuTpu); «Pd,y(dba)s» 03HauaeT TpHC(IHOCH3NIHACHAIICTOH)THITAJLIA U,
«Pd(dppfH)Cl,» o3Hauwaet [1,1'-Ouc(muderundocuno)dpeppoucH|namiagus guxiaopun, «BnBr» o3HadacT
OeH3MIOpOMHT; «DMAP» O3HA4YaeT 4-TIMETHIAMHHOTTUPUTHH; «EGTA» 03HAYaeT
STHJICHITTHKOJBTETPAYKCYCHYEO KHCHOTY;, «TMSN;» o3Hauaer asmaoTpuMermicuiaH, «(Bpin),» o3Havaer
ouc(mHakonaro)audop; «BnBr» o3Hawaer OeHsmnOpomux;, «Tf,0» o3Hauaer TpupTOpMETAHCYIH(HOHOBBIH
aaruapun; «Hepes» o3HawaeT 4-THAPOKCHITHIIUNCPA3HHITAHCYIb(OHOBYIO Kucnoty, «EGTA» o3mauaer

STHJICHITUKOJIBTETPAYKCYCHYFO KHCJIOTY.

[87] CoennHeHN HA3BaHBI BPYYHYH) HIH C NOMOIIBIO mporpamMvuoro obdecmeucHuss ChemDraw®, a ms

KOMMECPUYCCKHA JOCTYITHBIX COCTMHCHHIM HUCTIOJB3YHOTC HA3BAHHUA B COOTBCTCTBHHU C KAaTAJIOTOM HX IMOCTABIIHKA.
HOIIpOﬁHOC OIMUCAHUE MPECANMOUTUTEC/IBHBIX BADHAHTOB OCYICCTBJICHUS

[88] Cremyromue NpHMEpHI JOMOJHHTCIBHO HIUTIOCTPHUPYIOT HACTOAINCE H300PCTCHHE, OJHAKO HACTOSIICE
H300peTeHHE HHKOMM 00pa3oM HMM HE OTPAaHHYMBACTCA. XOTA HACTOSMICE H300pCTCHHE OBLIO OIHCAHO
HOJPOOHO M CO CCBUIKOH HA €r0 KOHKPETHBIC BAPHAHTHI OCYIICCTBICHHA, CICNHAIMCTY B JAHHOH oOmacTu
TCXHHKH 6yaeT MOHATHO, YTO MOKHO OCYLICCTB/LATH PA3THYIHBIC U3MCHCHHA H MOHI/I(I)I/II(aI.II/II/I B OTHOILICHHH

HACTOAIICTO H300PCTCHHA O0¢3 OTCTYILICHHSA OT Cr0 CYIMHOCTH H 00BheMa.

[89] ®parment WXBB-1

D’@ COOH

[90] TlyTe cuHTE3a
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[91] Cramus 1. Cunre3 coequnenust WXBB-1-3

[92] Pacteopssim WXBB-1-1 (50,00 r, 127,48 mMoms, 1,00 5xg.) B anetoruTtpuie (500,00 mi1) ¢ moCaeyrOmuM
nobasicaneM WXBB-1-2 (12,871, 152,98 mmons, 15,14 mn, 1,20 5xg.). Peakuuro mposoxuwmu mpu 70°C B
TeyeHHe 2 yacoB B arMoc(epe a3ora. Ilocnme 3aBepHICHHS PEakUMH PEaKIHOHHBIA PAcTBOP OXIKIATH [0
KOMHATHOH TEMIIEPaTyphl, BHIIAPUBAIU IyTEM POTALHOHHOTO BBITAPHBAHUA JO CYXOTO COCTOSHHA C IOMOINIBIO
BOTHOTO HACOCA MPH MOHIKCHHOM JaBicHud nipu 40°C u 3areM pacTBopsmm B quxiaopmerane (150 mum). Tocme
MPOMBIBAHHA BOZOH (75 M1 * 2) opraHu4eCKyr0 (hpa3y KOHICHTPHPOBAIH A0 MPHOTH3UTCIHHO 90 MII M 3aTeM
mobamwtmm 75 mMn * 3 H-TekcaHa (C  yZAJCHHEM OCTAarOYHOTO JWXJIOPMETAHA) W BBIIAPHBAIH IyTEM
POTAIMOHHOTO BHINAPHBAHMSA C MOJyUCHHEM OEJI0T0 TBEPAOTO BEINECTBA B OpraHmyeckor (asze. bemoe tBepmoe
BCIICCTBO (DHIBTPOBAH U 0CAT0K HA (DHITBTPE MPOMBIBATH C IOMOINBEO 180 MI H-TCKCAHA W 0CATOK HA (DHIBTPE
BHIMIAPHBATA MyTCM POTANHOHHOTO BBIAPHBAHHA IO CYXOTO COCTOSHHUSA TPH TOHIKCHHOM [ABIICHHH C
moayucareM WXBB-1-3 (27,00 T, 106,17 mmoms, Bexoa 83,29%) B Buae OCIOTO TBEPIOTO BCINCCTBA. "H-SIMP
(400 MI', DMSO-dg) 6 ppm 0,79-0,86 (m, 2H) 0,88-0,97 (m, 2H) 1,99-2,10 (m, 1H) 2,42 (s, 3H) 4,98 (s, 2H)

7,49 (d, J=8,16 ', 2H) 7,82 (d, J=8,28 I'r, 2H), macca/zapsanx = 255,1 (M+1).

[93] Cramus 2. Cunre3 coeqnnennst WXBB-1-4
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[94] Pacteopsmu WXBB-1-4a (20,00, 98,02 mMosb, 1,00 9x6.) B N-merummupponuaone (100,00 ma) ¢
MOCICAYIOIMUM J00aBICHHEM LHAHHAA OJHOBAJICHTHOH Memu (17,56 1, 196,04 mvoib, 42,83 mu, 2,00 5xg.).
Peaxmmro mposoammu mpu 180°C B TedeHHe 3 yacoB. PeakumMOHHBIH pacTBOp OXJIAKAAMH OO KOMHATHOH
TEMICpaTypsl ¢ mocieayromuM aodasneHueM Boabl (300 mu) u ammmaka (300 mur), mepeMEIIMBAIH IPH
KOMHATHOH TeMmmeparype B TeueHne 30 MHHYT M SKCTparuposaiu stuiaaneraroM (200 mia * 3). OpraHuueckyro
(ba3y MPOMBIBATH HACHIIICHHBIM COJICBBIM pacTBopoM (200 mur) u BoAo# (200 MIT), BRICYIIHBATA HAX OC3BOTHBIM
cynbpatoM HATpus, (UIBTPOBATM TOCPEACTBOM OTCACBIBAHMA H BBHIIAPHUBATH IYTEM POTALHOHHOTO
BBINAPHBAHUA IO CYXOTO COCTOSHHSA IPH MOHIDKCHHOM JABICHHH C NOJIY4YCHHEM HEOYMIICHHOTO NMPOAYKTA B
BHAC KOPHYHEBO-YEPHOTO TBEPAOTO BEIICCTBA. HEOUMINEHHBIM MPOAYKT BBIACATH C MOMOINBIO KOJTOHOYHOM
xpomarorpadun Ha cmmkarene (PE:EA = ot 20:1 go 3:1) ¢ monyucamem WXBB-1-4 (12,00 1, 79,92 mmob,
BbIX0x 81,53%) B BHAC KCATOTO TBEPAOTO BCILCCTEA. "H-SIMP (400 MI'r, XJIOPO®OPM-d) & ppm 2,21 (s, 3H)

3,68 (br s, 2H) 6,80 (d, J=5,40 'y, 1H) 6,91 (d, J=9,29 I'y, 1H).

[95] Cramus 3. Cunre3 coequnenust WXBB-1-5

[96] dobGapnam WXBB-1-3 (6,00, 39,96 mmomps, 1,009xe.), WXBB-1-4 B oxHOTOpAyI0 KOOy C
mocneayrmuM godasncHueM auusonpommuiTiamuHaa (10,85 1, 83,92 mmoms, 14,66 M, 2,10 sxs.). Peakiyro
mposomimm npu 100°C B Teuenue 18 yacos B armocepe azora. Ilocrie 3aBepImcHHS PeaKUUU PEAKIIHOHHBIH
pacTBOp OXJAKJATH A0 KOMHATHOW TeMIeparypsl ¢ mociaeayromuM aobasneruem 50 mu Boael. [locme
pazmencHus (pa3 OPraHUYCCKYr (hpa3y MOCICIOBATCIbHO MPOMBIBATH C MOMOMIBI0 50 MJI pacTBOpa XJIOpHAA
ammoHuA (27%), 50 Mt pacTBopa ruapokapOonata HATpuA (9%) W 45 M HACHIIICHHOTO COJICBOTO PAacTBOPA,
BBICYIIABAIA HAT OC3BOAHBIM CYJIb(AaTOM HATPHA W BHIAPHBAIM IyTCM POTALHOHHOTO BBHITAPHUBAHKA IO CYXOTO
COCTOSIHHS C TIOMOINBI0 BOJSHOTO HAcOCa TPH NOHIKCHHOM naBieHun mpu 45°C, moka He 0CTaBajoch
mpubmumsuTeTsH0 30 M Tonyonma. JloGaBmimm 60 M H-TCKCAHA B OPTaHWUYCCKYH (hba3y C MOCICAYIOLINM
¢umerpoBarneM. Ocamok Ha (PUIBTPEC MPOMBIBATH ¢ MOMOMBI 60 M m3ompomaHoiga (10 MHHYT B JICITHOM
0aHC) W BHIMAPHUBATH MyTCM POTALMOHHOTO BRIMAPHBAHHUA 0 CYXOTO COCTOSHHSA C TIOMOMIBEO BOJSHOTO HACOCA
mpu TOHIWKCHHOM mamicHun mpu 40°C (Oemoe TBEpPIOC BCINCCTBO). HECOUMIICHHBIH MPOIYKT OYHINATH C
TMOMOIIBEO KOJTOHOWHOH Xpomarorpadpun (SiO,, 100-200 mem, PE:EA = ot 10:1 mo 3:1) ¢ moayuernem WXBB-
1-5 (1,80 1, 7,75 mmous, BeIXOZ 19,39%) B BHAC >KSITOTO TBSPIOTO BEILICCTBA. "H-SIMP (400 MI', DMSO-dg) &
ppm 0,81-0,86 (m, 2H) 0,87-0,90 (m, 2H) 2,42 (s, 3H) 4,98 (s, 2H) 5,20-5,28 (m, 1H) 5,23 (s, 1H) 6,67 (d,

J=5,52T'n, 2H) 6,87 (d, J=5,77 I's, 1H).
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[97] Cramus 4. Cunre3 coeqnnennst WXBB-1-6

[98] TTomemamu WXBB-1-5 (1,251, 5,38 mmoss, 1,00 9x6.) B omHOTOpayI0 KoiOy oOvemom 100 o,
COACPIKAIMYI0 YKCYCHYIO KuCIoTy (20,00 M), B peaxkimoHHbIH pacTBOP A00ABILIN TBEPABIH THOIIHAHAT KATHA
(1,051, 10,76 mmomb, 1,05 mu, 2,00 5x6.) U TpH pasa 3amONHUM a30TOM. Peaxumio mposoxwmu mpu 110°C B
TeueHHue 5 yacoB B arMoc(epe azota. [locime 3aBepHICHHS PEakUMy PEAKLHOHHBIA PACTBOP OXJIAKAATH 10
KOMHATHOH TEMIIEPATyphl, BHIMAPUBAIU IyTEM POTALHOHHOTO BBIIAPHBAHUA IO CYXOTO COCTOSHHA C MOMOIINBIO
MACITHOTO HAcoCa TNpH NOHIKCHHOM AapiacHmu npu 60°C w pacteopsim B 10 M amxiopmerasa.
Opranmicckyro (asy mpombiBaTH BOIOH (5 Mix * 2) W BOAHYIO (hpa3y IKCTPArdpoBaTH ¢ MOMOMIBI 10 mum * 2
muxjaopMerana. Opranuucckue (pa3sl OOBCAWHANM, BBHICYIIMBANH HAA OC3BOJHBIM CyIb()AaTOM HATPHA H
BBIIAPHBAIH IIYTEM POTANHOHHOIO BBIIAPHBAHUA OO CYXOr0 COCTOAHHA IIPH NOHHKCHHOM OABJICHHH C
MOJTyYCHHEM KOPHYHEBOTO TBEPIOTO BEHICCTBA. [10/TyHEHHOE KOPHYHEBOE TBEPIOC BELICCTBO PACTBOPSUIH B 5 MIT
STHIALCTATA C MOCICAYIOMIM qo00aBicHIHEeM 15 MiT H-rekcana. PacTBop pa3neiaics HA CIIOH, IPH 3TOM BEPXHHH
CJIOH HMET KOpH‘IHeBBIﬁ LUBCT, U €10 NCPCMEIIUBAIH C MTOMOIIBIO MATHHTHOH MeInajaku Oe3 OCAKIACHHUS TBEPABIX
BCIICCTB. Cmechp BBIIAPHUBAIH IIYTEM POTAHOHHOTO BBINAPUBAHUA OO CYXOTO COCTOSHHA IPH MOHMIKCHHOM
JABJICHUH C NOJYYCHHCM KOPHYIHCBOIO Macja. HeO‘IHIHeHHBIﬁ NPOAYKT OUHINATIH C IOMOIIBIO KOJIOHOYHOH
xpomarorpagpuu (SiO,, 100-200 mem, PE:EA = ot 10:1 mo 3:1) ¢ moayucHumem WXBB-1-6 (390,00 mr,
756,23 mxmonb, Bbixon 14,06%, umctota 53%) B BHAC KSITOTO TBEPAOTO BemiecTBa. Macca/3apsaa= 2740

(M+1).

[99] Cramus 5. Cunres coexnnennst WXBB-1-7

[100] Hobapnamn ykcycHyro kucrmoty (8,00 mum), Boay (1,60 Ma) w mepokcma Bomopoma (487,96 wr,
4,30 mmous, 413,53 mxa, wmctota 30%, 3,01 9x6.) B TpeaBApUTEIBFHO BHICYHICHHYE) TPEXTOPIYIO KOJIOY
oosemom 100 Mn w cmech HarpeBamm a0 45°C (BHyTpeHHSAS Temmeparypa) B atmoc(epe asora. Ilocme
modasmcHrs WXBB-1-6 (390,00 mr, 1,43 mmoab, 1,00 5x¢.) B BHAC TBCPAOTO BCIICCTBA (BHYTPCHHIOK)
TEMIICPATYPy TMOAACPKAUBATH HA YPOBHE HWkE 55°C) m oOccrneunBamy MPOBCACHUC PCAKIHMH B PCAKIIHOHHOM
pacteope npu 45°C B TeucHue 30 munyT. [loCne 3aBEPIICHHA PCAKLMH PCAKIMOHHBIA PACTBOP OXJIAKIAH 10
KOMHATHOH TeMmeparypsl ¢ mocieayromuM godasneaneM 4 ma  20% pacteopa cynb(uTa HaATpHA,
MEpeMEINBATH NIPH KOMHATHOH Temmeparype B TeueHue 0,5 4aca W BBINAPUBAIH IyTEM POTALHOHHOTO

BBIMAPUBAHUA A0 CYXOIr0 COCTOSHHA C MOMOIIBIO MACJITHOTO HACOCA C MOJTYUCHHCM oeyoro TBCPAOIO BCIICCTBA.



WO 2018/133866 27 PCT/CN2018/073640

Jobapmum 4 M1 BOABI K OcioMy TBEpAOMY BemiecTBy U pH perymmposanu 1o mpubmm3uTeasHo 10 ¢ moMOmIBIo
4 H pacTBOpa THAPOKCHIA AaMMHAaka. BogHyro (¢a3y SKCTparupoBaim auxjopMmeraHoM (6 mi * 3).
Opranmyeckyro (hazy BBICYIIUBAIH Had OC3BOAHBIM CyJIb(aTOM HATPHA M BBIIAPHBATIH IYTEM POTALHOHHOTO
BBIIAPUBAHUA O CYXOTO COCTOAHHA NPH NOHWKCHHOM JaBicHUH c mnoiaydcHHeM WXBB-1-7 (200,00 v

828,98 Mmxmoutb, BBIXOA 57,97%) B BHAC XKEATOTO TBEPAOTO BemecTBa. Macca/3apsn= 242,2 (M+1).
[101] Cramus 6. Cunres coexnnennst WXBB-1

[102] HoGapnamn  peakumoHHbl  pactop WXBB-1-7 (200,00 mr, 828,98 Mmxmoms, 1,009x8.) ©
XJTOPHUCTOBOJOPOIHYEO KACIOTY (6,00 mut, uncToTa 38%) B BBHICYIICHHYIO OJHOTOPIYEO KO0y o0beMom 100 Mt u
ocymectsum peakumro mpu 100°C B TeueHne 18 uacos. Tlocre 3aBepImeHHs peakiy PEaKIHOHHBIH PAacTBOP
OXJIKIANH O KOMHATHOH TEMIEparypsl W BBIMAPHBAIH ITYyTEM POTALHOHHOTO BBIIAPHBAHHA 0 CYXOTO
cocrostaus. K momyueHHOMY 700aBmam 5 M * 2 TONyOJa W BBIIAPHBAIH IyTEM POTALMOHHOTO BBIAPHBAHUA
JI0 CYXOTO COCTOSIHHUS MPH NOHIDKCHHOM JaBicHuu ¢ noayucHueM WXBB-1 (200,00 mr, 768,46 MKMOIb, BBIXOJ
92,70%) B BHAC KOPHYHCBOTO TBEPJOTO BCIICCTBA. 'H-SIMP (400 MI', DMSO-d6) & ppm 0,81-0,89 (m, 2H)
0,98-1,06 (m, 2H) 1,96-2,05 (m, 1H) 2,24 (s, 3H) 7,54 (d, J=11,29 ', 1H) 7,74 (s, 1H) 8,00 (d, J=6,78 ', 1H)

9,28 (s, 1H), macca/zapsaa=261,1 (M+1).

[103] ®parment WXBB-2

[104] IIyTs cunTE3a
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[105] Cramus 1. Cunre3 coeqnnennst WXBB-2-2
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[106] Pacteopsam  meHTacymehum  gocopa (52,241, 235,02 mmoss, 24,99 mu, 2,005x8.) B
terparugpodypare (300,00 1) C TOCTHCAYIOIUM MEICHHBIM J00aBiacHHEM KapOonara Hatpusa (12,45t
117,51 mmoms, 1,00 sx6.). Cucremy nepemenmBamu npu 20°C B teueHme 1 wyaca. B cucremy noGapisamm
coeauHeane WXBB-2-1 u cucremy Harpesamm 10 60°C u mepeMenmBamy B TeucHHE 48 yacoB. PeakumoHHbIH
pacTBOp OXJIAKAATH [0 KOMHATHOH TeMmmepatypsl C OOCHCAyIOmUM  (puinsrpoBanmem. OuiubTpar
KOHIICHTPHPOBAIH J0 CYXOTO COCTOSHUS IPH IIOHHKCHHOM JABICHUH C TOJYYCHHEM HCOUHINCHHOTO MPOAYKTA.
HeounmeHHbIH MPOAYKT OYHINATH C MOMOINBE KOJOHOWHOW xpomarorpadum (ot 0 mo 60% EA/PE) ¢
moayucHAeM coenuHeHuA WXBB-2-2 (6,20 1, 61,28 MmMoims, BeIX0A 52,15%) B BHIE 6I0T0 TBSPAOTO BCINCCTBA.
'H-SIMP (400 MI', XJIOPO®OPM-d) & ppm 2,166-2,249 (m, 2H) 2,896-2,936 (m, 2H) 3,664-3,699 (m, 2H)

8,676 (s, 1H).

[107] Cramus 2. Cunres coequnennst WXBB-2

[108] Pacteopsumn coequaeHne WXBB-2-2 (200,00 mr, 1,98 mMonb, 1,00 sxg.) u coenuneane WXBB-4
(360,00 mr, 2,37 mmouts, 1,19 5xe.) B mukorekcanosie (4,00 ). Cucremy nepememmsamm npu 170°C B TeucHue
24 yacos B atMoc(epe azora. PeakumoHHBIH pacTBOp OXJa)KAAidHM A0 KOMHATHOH TEMIIEpaTypsl, pa3zOaBisuiu
Bomo# (80 M) m oxcrparmposamm dtwiaaneraroM (30 mux * 6). OpraHumueckyr (pasy BBICYIIHBAIH HAZ
6e3BOaHBIM Cyab(paroM HaTpusd C nociexyommM (uisTpoBaHueM. OHIBTPAT KOHLUCHTPHUPOBATH IIPH
MOHIDKCHHOM JABJICHHHM C TIOJYYCHHEM HCOYMINCHHOTO MNPOAyKTa. HEOUMINECHHBIH NPOAYKT OYMINATIH C
MOMOINBIO KOJIOHOUHOH Xpomarorpaduu (ot 0 g0 10% MeOH/DCM) ¢ moayucHuem coeauneHuss WXBB-2
(180,00 mr, 831,88 mxmoub, BbIXOA 42,01%, umctota 93%) B BHAC JKCIATOTO TBSPAOTO BCINCCTBA. "H-SIMP
(400 MI', DMSO-d6) 6 ppm 2,71-2,64 (m, 2H) 2,86 (d, J=7,2 T'u, 2H) 4,32 (t, J=7,2 T'u, 2H) 6,13 (br. s., 2H)

6,48 (d,J=8,4 Ty, 1H) 7,22 (d, J=7,2 Ty, 1H) 7,52-7,47 (m, 1H). Macca/3apsn=202,0 [M+H]+.

[109] ®parment WXBB-3

[110] IIyTs cunTE3a
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[111] Cranus 1. Cunres coexnnenuss WXBB-3-2

[112] Job6asmsumn meHtacynsdun pochopa (56,06 T, 252,19 mmons, 26,82 mu, 1,00 5x6.) B aueTOHHTPHIT
(500,00 M) ¢ oOpa3oBaHHECM CYCIICH3WH C MOCICAYEOIMNM MCIICHHBIM JOOABICHHCM TPHITHIAMHUHA (25,52 T,
252,19 mmomb, 34,96 M, 1,00 5xg.). CHCTeMY NECPSMEIIHBAN PH KOMHATHON TCMIICPaType B TCUCHHE 1 yaca ¢
nocieayromuM godasncaneM WXBB-3-1 (25,001, 252,19 mmons, 1,00 5x6.) W cHcTeMy NEpEMCEIIHBAIA TIPH
60°C B TeucHme 19 uyacoB. PeakimoHHBIN pacTBOpP BRIIMBATH B THOOXJIOpPHT Harpui (200 M) wm
KOHIICHTPHPOBAJIH IIPH MOHIDKCHHOM JABJICHUH C YIAJICHHEM ALCTOHUTPHIIIA H SKCTPArupOBAIH JUXJIOPMETaHOM
(200 mx * 3). Opraruueckue (a3l OOBCIMHATH, ITOCICAOBATCIBLHO MPOMBIBAIH BOXOH (400 MI) W COJICBBIM
pacteopoM (400 M1) u BBICYIIMBATH HAX OC3BOJHBIM CYIb(aTOM MATHHA C MOCICAYIOIUM (DPUIBTPOBAHHEM.
QunbTpar KOHHICHTPHPOBAIM TPH IOHIKCHHOM JABJICHHH C MOJYYCHHEM HEOUYHINCHHOTO ITPOAYKTA.
HeounmmeHHsIH MPOAYKT OYHINATH C MOMOINBEO KOJIOHOWHOH Xpomarorpaduu (ot 0 mo 10% MeOH/DCM) ¢
nonyyeHueM coenuueHHS WXBB-3-2 (10,001, 86,81 mmomb, BbIxon 34,42%) B BHIOC JKSATOTO TBEPAOTO
semecTsa. 'H-SIMP (400 MI', DMSO-d6) & ppm 1,53-1,71 (m, 4H) 2,57-2,67 (m, 2H) 3,13 (br s, 1H) 3,18 (td,

J=5,77,2,51 ', 1H).

[113] Cranus 2. Cunres coennnennss WXBB-3

[114] Pacteopsumu  coenuneHne WXBB-3-2 (6,00, 52,08 mmoms, 1,00 5x6.) u coeauncaue WXBB-4
(8,72 1, 57,29 mmoms, 1,10 5xe.) B mukmorekcanone (100,00 mm). Cucremy nepemermmsamy npu 170°C B TeucHue
6 yacoB B armoc(epe a3oTa. PeakunoHHBIH pacTBOp OXJAKAANHM OO KOMHATHOH TEMIEpaTyphl, pa30aBisuid
Bomo# (200 mu), perymupoBaim pH g0 5 ¢ moMOmpIO XJIOPHCTOBOAOPOAHOM KHCHOTHI (2 H., 100 M) u
SKcTparuposamy stunanetaroM (200 mur). Peryauposamu pH BoaHO#H (pa3sl 10 9 ¢ TOMOMIBEO THAPOKCHAA HATPHUS
(2H., 100ma) w ece akcTparmpoBamu STmwianeraroM (200 ma * 2). Oprammueckue (a3sl  OOBCITUHAIH,

MOCJIEAOBATEIBHO MPOMBIBAIH BOJOH (200 M) U coseBbIM pacTBopoM (200 MII) H BBICYIIHBAIN HaJ OC3BOIHBIM
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cymb(paToM MarHHA C TOCICAYIOIHM (puiabTpoBaHHeM. DHIBTpAT KOHICHTPHPOBATH IIPH ITOHIKCHHOM
JAABJICHUH C MOJIyYCHUEM HCOYHIICHHOTO MPOAYKTA. HCO‘II/IH.[CHHHﬁ NIPOAYKT OYHINAIH C TOMOIIBIO KOJIOHOYHOH
xpomarorpapuu (ot 0 1o 10% DCM/MeOH) ¢ nonyuenuem coeauacHust WXBB-3 (5,00 1, 17,50 MMO0I1b, BBIXOT

33,60%, uuctota 75,32%) B BUIC KOPHIHECBOTO TBEPAOTO BemecTsa. Macca/3apsan=216,0 [M+H]+.

[115] ®parment WXBB-4
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[117] Cramus 1. Cunres coeqnnennst WXBB-4

[118] Pacteopsim coequnenue WXBB-4-1 (20,00, 131,45 mmoms, 1,00 2xe6.) B metanoae (200,00 M) ¢
NOJIyYCHHEM OJCTHO-KEITOI0 PAcTBOpa C IOCICAYIOIMM MEIJICHHBIM JOOABJICHHEM THApAaTa TI'HAPa3HHA
(19,74 1, 394,35 mmomb, 19,17 M, 3,00 5x6.). PeakumonHyto cuctemy nepememmsamy npu 75°C B TeucHuHe
1,5 yaca. Ilocne 3aBeplICHUS PEAKIMH PEAKLUHOHHYIO CMECh OXJAXKIATM A0 KOMHATHOW TEMIIEParypel ¢
nmocnenyromuM  (pumsTpoBarmeM. Ocagok Ha (PUIBTPEe MpPOMBIBANH 3THjaneTatoM (50 Mt * 2) W ocamgok Ha
(PUITBTPC BHIMAPHBATH IYyTCM POTALHOHHOTO BHIMAPUBAHUA O CYXOTO COCTOSHHSA MPH MOHIKCHHOM JABICHHUH C
moayucHAeM cocamHcHHT WXBB-4 (20,00 T, 131,45 mmoms, BEIXOm 100,00%) B BHAC OCIOr0 TBEPAOTO
semectsa. 'H-SIMP (400 MI', DMSO-d6) & ppm 4,48 (br s, 2H) 6,09 (s, 2H) 6,60 (d, J=8,28 T, 1H) 7.11 (d,

J=7,03 T, 1H) 7,51 (t, J=7,78 T, 1H) 9,19 (brs, 1H).

[119]  Hpmmep 001: WX001
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[120] ITyTs cunTE3a
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[121] Cramus 1. Cunres coeqnnennst WX001

[122] Pacteopam WXBB-1 (100,00 mr, 337,02 mxmoms, 1,00 5x6., HCl) mw WXBB-2 (80,00
369,73 mxmomb, 1,10 sxe.) (wmcrora 93%) B mupumuue (5,00 MII) ¢ TOCACAYIOIIMM MCIJICHHBIM T00ABICHHEM
okcuxyopuga (ocgopa (50,00 mr, 326,09 mxmoas, 30,30 mxu, 0,97 5xg.). PeakimoHHYI0 CHCTEMY
nepememuBand npu 50°C B TeueHue 1 yaca. PeaknuoHHBI pacTBOP racwiM BOJOH M KOHICHTPHPOBAJIU IPH
MOHIDKCHHOM [JABJICHUH C MOJYyYCHHEM HCOYMINCHHOTO IpoAyKTa. HeounmmeHHBIH NPOAYKT BBIACISUIH H
ounIamy ¢ nomomeio npenaparusHoii HPLC (uefirpampHas cucrema) ¢ nonyucHuem WX001. "H-SIMP: 0,63-
0,71 (m, 2H) 0,74-0,83 (m, 2H) 1,76-1,89 (m, 1H) 2,23 (s, 3H) 2,67 (xunT., J=7,34 ', 2H) 2,81-2,92 (m, 2H)
4,38 (t,J=7,03 T'y, 2H) 7,17 (d, J=0,75T'w, 1H) 7,47 (d, J=10,79 'y, 1H) 7,56-7,64 (m, 1H) 7,68 (d, J=1,00 'Ly,
1H) 7,85 (d, J=7,53 'y, 1H) 7,98 (t, J=7,91 T'u, 1H) 8,15 (d, J=8,28 ', 1H) 10,90 (s, 1H). Macca/zapsan=444,2

(M+1).

[123]  Hpmmep 002: WX002



WO 2018/133866 32 PCT/CN2018/073640
[124] IIyTs cunTE3a
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[125] Cramus 1. Cunres coexnnennst WX002

[126] Pacteopam WXBB-1 (100,00 mr, 337,02 mxmogs, 1,21 sxe., HCl) B muxmopmerane (5,00 mm) ¢
MOCTCAYIOIUM qo0aBncHueM okcammmxiopuaa (70,76 mr, 557,49 mxmoms, 48,80 mxm, 2,00 5x8.) mw N,N-
mamermnopmamuga (20,37 mr, 278,75 mrmombs, 21,45 mkn, 1,005x8.) B armoc(epe aszora. Cmctemy
mepememmmBad npu 0°C B TeucHme 1 uaca. PeakimoHHBIA pacTBOP BBRIMAPHWBANH MYTEM POTALHOHHOTO
BBITIAPUBAHUS 10 CYXOTO COCTOSHHS IIPH TOHI)KCHHOM JaBJICHHH C IIOCICAYIOIIMM MOCJEI0BATEIbHBIM
mobasneHneM guxiaopmerana (5,00 ma), WXBB-3 (60,00 mr, 278,75 mxmomb, 1,00 sx6.) uw DMAP (136,22 wr,
1,12 mmoms, 4,00 oxe.). Cucremy nepememusand npu 0°C B TeueHue 3 yacoB. PeakIMOHHBIH pPacTBOp
BBINAPHBAIH ITyTEM POTAHOHHOTO BBHIMAPHBAHUSA IPH MOHWKCHHOM [ABJICHHH C IMOJTYUYCHHEM HCOUHIICHHOTO
mpoaykTa. HeounImeHHsbIi MpoaAyKT BeIACTUTH ¢ moMomipio npenapatuBHoit TLC Ha miactuake (DCM:MeOH =
20:1) ¢ nonyuernem WX002. 'H-SIMP (400 MT'u, METAHOJI-d4) ppm 9,17 (s, 1H), 8,47 (d, J=8,3 T'm, 1H),
8,16-8,08 (m, 1H), 8,06-7,96 (m, 2H), 7,63 (s, 1H), 7,50 (d, J=10,8 ', 1H), 4,82 (br. s., 2H), 3,27 (t, J=6,0 I'y,

2H), 2,36 (s, 3H), 2,20 (br. 5., 2H), 2,15-2,04 (m, 3H), 1,22-1,12 (m, 2H), 0,98-0,89 (m, 2H).

[127]  Tpmmep 003: WX003
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[128] IIyTs cunTE3a
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[129] Cranus 1. Cunre3 coexnnenns WX003-3

[130] Pacteopsumm WX003-1 (1,50 1, 9,99 mmonsb, 1,00 sxe.) B aneronutpuie (60,00 M) 1 OXnaxaamm A0
0°C ¢ mocneayromum goGasncHueM wm3oammmauTputa (1,76 1, 14,99 MMmoms, 2,02 M, 1,50 5xe.), 3ateM B
PCaKIMOHHEIH pacTBOp mo0aBysuTh mo Karmmam TMSN; (1,73 1, 14,99 mvoms, 1,96 M, 1,50 5xe.). Jleasuyro OaHrO
yoamamn depe3 25 MuHYT PCakuMOHHBIH pacTBOpP HATPEBAM OO0 KOMHATHOH temmeparypel (25°C) wm
OCYINCCTBILLIN PCAKIUI0 B TCUCHHE 2 YacOB. 3aTeM B PCaKUHOHHBIA pacTBop AoGaemimu WX003-2 (1,981,
29,97 mmoms, 2,48 M, 3,00 9x6.) u CuyO (142,95 mr, 999,00 mxmons, 102,11 mxor, 0,10 5x6.) U peakiyro
nposomwm mpu 50°C B Teuenue 18 wacoB B armoc(epe azora. Ilocne 3aBepIICHHS PEAKUWH PCAKIHOHHBIH
PacTBOP OXJKAATH 10 KOMHATHOH TEMIICPATYPhI H BHIMAPUBAIH MyTEM POTALHOHHOTO BBHITIAPHBAHUS J0 CYXOTO
COCTOSHHESA, Pa30aBILLIN ¢ MOMOINBI0 S50 MJI JUXJIOPMETAHA, MOCICI0BATCIIBHO MPOMBIBATH C MOMOMIBIO 30 M
HACBIICHHOTO PACTBOPA XJIOPHAA aMMOHHUA W 30 MJT HACHIICHHOTO COJICBOTO PACTBOPA M BBHICYIIHBATH HAX
OC3BOAHBIM CyIb()aTOM HATPHSA, BHIMAPHBATH MYTCM POTANHOHHOTO BBIMAPWBAHUA OO0 CYXOTO COCTOSHEHAL
HeounmeHHbIH MPOAYKT OYHINATH ¢ TOMOMIBIO KOOHOUHOH XpoMarorpaduu (SiO,, PE:EA = ot 10:1 mo 4:1) ¢

moayucareM WX003-3. Macca/zapsax = 242.9 [M+1].

[131] Cramus 2. Cunres coequnennst WX003-4

[132] Hobapmamn WX003-3 (380,00 M, 1,57 mmoims, 1,00 5x6.) B 38% pacTBOp XJIOPHCTOBOIOPOIHO
kucaoTH (15,00 M) u Harpesamm ¢ oOparHbM XonmommibHEKOM mpH 100°C B TeueHne 18 yacos. Perymmposamun

pH peakmmoHHOTO pacTBOpa 10 9 ¢ MOMOINBIO TBEPAOr0 KAPOOHATA HATPHS U €TI0 SKCTPATHPOBAIH C HOMOILBIO
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10 mx * 3 srmmanerara. Bomnyro (asy yaepskumeamm, peryauposamu pH mo 2 ¢ momompro 2 H. HCl u
JKcTparupoBaan ¢ moMompio 30 Ma * 3 stumanerara. OpraHudeckyro (asy COXpaHsIH H BBICYIIHBATH HAX
6e3BOHBIM CyJIb(aToOM HATPHUA C MOCICAYIOINM (QHIbTpoBaHHEM. PUIIBTPAT BBHINAPUBAIH IMyTEM POTALHOHHOTO

BBIIIAPHBAHYA IO CYyXOT0 COCTOSIHIA ¢ nonyueHueM WX003-4. Macca/3apsax = 261,9 [M+1].

[133] Craqus 3. Cunres coexnnenns WX003-5

[134] Pacteopsamm WX003-4 (300,00 mr, 1,15 mmoms, 1,00 5x8.) B 6¢380aHOM quxiiopmeTane (10,00 mn) u
3aMOJTHAA TAa3000pa3HBIM A30TOM C MOCICAYIOIMAM T00ABICHHCM OKcamwixjiopuaa (248,15 mr, 1,95 mmons,
171,14 mxn, 1,70 5x8.) ¢ 0OpazoBaHHEM 3MYJIbCHH. 3aT¢M K TOAYYCHHOMY ao0aBmamm Oc3BomHbIii N, N-
mametrnopmamuz (8,41 mr, 115,00 mxmoms, 8,85 mxr, 0,10 5xg.) u peaknuro mposoawmy npu 25°C B TCUCHHC
249acoB B arMoc(epe a3ora. B pecakuwoHHBIH pacTBOp A00aBAmH 5 Ma OC3BOTHOTO IUXJIOPMCTAHA H
KOHIICHTPHPOBAIM TIPH TIOHWKCHHOM JapineHuH npu 35°C, moka HE ocTaBaiioch 5 Mu O€3BOJHOTO
JUXJIOpPMCTaHa. Takue MPOUCAYPHl MOBTOPAIM UCTHIPS pasa W MOJYUCHHBIH NPOAYKT B Oc¢3ogHoM DCM
MPUMEHSUTH HEMOCPEACTBEHHO Ha cieayromel cragun. [lomydennoe coenuneHne WX003-5 pacteopsin B 5 M

muxjopmerana. Macca/zapan = 276,1 [caoskHbIT MeTUIOBBIH 3(up MS].

[135] Cramus 4. Cunres coeqnnennst WX003

[136] JoGapmamu  gumsonpormwmTuiamMud (131,82 mr, 1,02 mmons, 178,14 mxa, 1,00 5x6.) B pactBOp
WX003-5 (285,29 mr, 1,02 mmoab, 1,00 5x6.) B Oe3BomHOM auxiaopmerane (6,00 mur) B atmMocepe a3ora ¢
nmocnenyromuM godasicaueM WXBB-3 (220,00 mr, 1,02 mmos, 1,00 sxg.). Peakuuro mposoawmy mpu 25°C B
TeucHHe 18 yacoB B armocdepe azora. [locne 3aBepIICHHEA PCAKIHU B PCAKIHOHHBIH PACTBOP J00ABILLIH 5 MIT
HACBHINICHHOTO COJICBOTO pacTBopa. Opranmdeckyio (hasy pa3AcisuTH H BBIIAPHBAIN IMYyTEM POTANHOHHOTO
BBITIAPUBAHNS (POTAI[HOHHOE BHIMAPUBAHHCE C MMOMOIIBIO BOAIHOTO Hacoca mpu 40°C) 10 cyXoro COCTOSHHUS IpH
TNOHIDKCHHOM [JABJICHHH C TMOJYUYCHHCM HCOUYHMINCHHOTO IPOAYyKTa. HeO‘II/IH.[eHHblﬁ NPOAYKT OuUMIIAIA C
momomero npemnaparusHoii HPLC (vomonka: Waters Xbridge 150 * 25 5 mxm; moasmkHas (asa: [Boma (10 MM
NH4HCO3)-ACN]; B%: ot 12% mo 52%, 10,5 muH.) ¢ monyucHueM cocauHeHn WX003. 'H-SIMP (400 M,
XJIIOPO®OPM-d) 6 ppm 0,95-1,00 (m, 2H) 1,03-1,10 (m, 2H) 1,95-2,02 (m, 2H) 2,04-2,12 (m, 3H) 2,35 (s, 3H)
3,10 (t, J=6,34 Ty, 2H) 4,51 (t, J=6,09 T'u, 2H) 7,23 (s, 1H) 7,50 (s, 1H) 7,90 (t, J=8,03 I'u, 1H) 8,12 (dd,

J=15,37, 7,34 T, 2H) 8,36 (d, J=8,28 Ty, 1H) 9,02 (br d, J=14,30 T, 1H).
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[137]  Hpmmep 004: WX004

[138] ITyTs cunTE3a

N=p
[>—CN —_— >_<\N,[11H

WX004-6a WX004-6
CO,H Br CO,H Br CO,Me
Jo S S .
F F F
WX004-1 WX004-2 WX004-3

Nay
>?L 3 4 P O
\
o~ B CO,Me HO BJIICOZMe WX004-6 N~ N)@[COZMe
F F F

WX004-4 WX004-5 WX004-7

Y

WX004-8 WX004-9

>N e D
NJ@ﬁHOY”
WX004

[139] Cramus 1. Cunres coequnennst WX004-2

[140] Hobaemamn N-Opomcykuuaumun (22,97 1, 129,75 mmoims, 1,00 5x6.) B cmecs WX004-1 (20,001,
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129,75 mmomp, 1,00 5x6.) U KOHUCHTPUPOBAHHOH cepHOM Kuca0oTH (200,00 M) m mepemermmBamu mpu 20°C B
TeucHue 20 MuHYT. PeakiiMOHHBIM PacTBOp BbUIMBAAU B JcAiHYH BoAy (1000 mu1) mpu mepeMeliuMBaHUH, U
00pa3oBhIBAJIOCH OclIoe TBEpAOE BemecTBO. [locne (GHIbTpoBaHHA 0CAIOK HA (PUIIBTPE PACTBOPSIM C MOMOILBIO
500 M3 QUXJIOPMETaHA, BBICYIIMBATH HAJ Cyab(atoM MarHud, (PMIBTPOBAIM H BHIIAPHBAIN 1O CYXOIO
cocTosHmA ¢ moaydeHneM WXO004-2. 'H-SIMP (400 MT'n, XJIOPOD®OPM-d) & ppm 2.45 (s, 3H) 7,07 (d,

J=11,17 T, 1H) 8,16 (d, J=6,90 T, 1H).

[141] Cranus 2. Cunres coemmnenns WX004-3

[142] Ucxomspnii marepuan WX004-2 (27,00, 115,86 mmonb, 1,00 5x6.) pacTBOpSUIH B METAHOJIC
(200,00 M) ¢ mocrmeayrmuM T00ABICHHECM KOHICHTPHPOBAHHOH cepHOM kucmotel (11,36 T, 115,86 MmMos,
6,18 M1, 1,00 5xe.). Peaxkmuro mposoaumu mpu 90°C B TeucHue 18 yacos. PeakmoHHEIH pacTBOP BHIIAPHBAIHN 10
CYXOTO COCTOSIHHS W PACTBOPSIH B 250 MJI IUXIOPMETAHA C TOCACAYIOMmMM AobapicHueM 150 M HACKIIICHHOTO
pacteopa OmkapOOHAaTa HATPWA, SKCTPATHPOBAHHEM M BBHINIAPHBAHHECM [0 CYXOTO COCTOSHHSA C IOJIYUCHHEM
WX004-3. 'H-SIMP (400 MI', XJIOPO®OPM-d) & ppm 2,42 (s, 3H) 3,92 (s, 3H) 7.04 (d, J=11,04 ', 1H)

8,09 (d, J=6,90 I'y, 1H).

[143] Cramus 3. Cunres coeqnnennst WX004-4

[144] Pacteopsm WX004-3 (5,001, 20,24 mmomns, 1,00 oxe.) B muoxcane (60,00 M) ¢ MOCICAYIOLINM
nmobasnerneM (Bpin), (7,711, 30,36 mmonb, 1,50 oxe.), aumerara kamusa (5,961, 60,72 mmoss, 3,00 5x6.) u
Pd(dppf)Cl, (2,96 1, 4,05 Mmmoms, 0,20 5K8.) M 3aMOTHATH ra3000pa3HBIM a30ToM. Peakuuto mposomwts mpu 90°C
B TeucHHe 18 uacos B armoc(epe azora. [locie 3aBepmeHus Peakuy PEAKIHOHHYI0 CMECh (DHIIBTPOBAIH Uepes
JUATOMOBYHO 3CMJIIO W (DHIIBTPAT BHIMAPHBATH A0 CYXOTO COCTOSHHA. HCOUMINCHHBIH MPOAYKT OUMINATH C
TIOMOIIBE0 KOJOHOUHO# Xpomarorpaduu (SiO,, PE:EA = ot 20:1 mo 7:1) ¢ momyucauem WX004-4. 'H-SIMP
(400 MI'u, XJIOPO®OPM-d) 6 ppm 1,31-1,37 (m, 12H) 2,53-2,58 (m, 3H) 3,90 (s, 3H) 6,92 (d, J=12,17 T'my,

1H) 8,32 (d, J=8,53 I', 1H).

[145] Cramus 4. Cunres coequnennst WX004-5

[146] Pacteopsam WX004-4 B Terparuapodypare (35,00 M) ¢ mocneayromuM J00aBICHAEM TIepiHoaara
HarpuA (5,09 , 23,80 mmoutb, 1,32 mu, 2,00 ox6.) u 1 H. pacTBOpa XJIOPUCTOBOAOPOAHON KHCIOTHI (10,00 mum).

ObecneunBaid NPOBSACHHE PCAKIMH B PEakuHOHHOM pacteope mpu 25°C B teuenue 18 wacos. Ilocrne
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3aBEPIUCHIST PCAKLHH PCAKUHOHHBIN PACTBOP BBIIAPHBAIH IO CYXOTO COCTOSHHS H Pa30aBISLIH C MOMOILBIO
60 M strnaneTara. OpraHudueckyro a3y mpoMbIBami ¢ mOMOINbI0 40 Mt BoAbI i 40 MIJI HACHIIICHHOTO COJICBOTO
PacTBOpA, BBICYIIHBATH HAX OC3BOIHBIM CYIb(ATOM HATPHUS W BBHINAPUBAIH IO CYXOT0 COCTOSHHSA C MONYUYCHHCM
HCOUYHILICHHOTO MPOAYKTa. HeOUHICHHBIH MPOAYKT OYHINAIH C MOMOMIBIO KOJOHOUHOH Xpomarorpaduu (SiO,,

PE:EA = or 5:1 no EA) ¢ monyuenuem WX004-5.

[147] Cranus S. Cunres coemmnenuss WX004-6

[148] Hobapmamn asun Harpua (9,69 1, 149,05 mmoms, 2,50 5x8.) w xjopum TpuOytmmomosa (48,52,
149,05 mmons, 40,10 ma, 2,50 sxg.) B pactBop WX004-6a (4,00 1, 59,62 mmoub, 4,40 M, 1,00 5x8.) B 0-KCHIOTE
(50,00 mum). Peakumro mposommwmn mpu 160°C B TeucHme 6 yacoB B atMoc(epe azora. (CoaepxuMoe peakTopa
TaCWJIM THNOXJIOPUTOM HATpmA). [locie OXNakACHUS PEakIMOHHOTO PACcTBOPA A0 KOMHATHOH TEMIICPaTypsl
PpCaKImMOHHbIN pacTBOp perymupoBamn a0 pH 9 ¢ momompro 20% pacTBopa THAPOKCHIA HATPHA H
TIEpEeMEIINBAIH IPH KOMHATHOH TEMIEparype B T€UeHHE 1 yaca ¢ mocneayIomuM pazacicHieM. Perymmposamu
PpH BomHOI# (pa3sl 70 2 ¢ MOMOMIBIO 2 H. PacTBOPA XJIOPHCTOBOJOPOAHOM KHCIOTHI, IKCTPATHPOBAA C TOMOMIIBEO
100 M * 3 sTHmaneTara, BICY IIMBAIH HaJ OC3BOXHBIM CYIb(aTOM HATPHA U BBIIIAPHBAIHN 0 CYXOTO COCTOSHHA
C MOMOIIBIO YCTAHOBKH NEPETOPOOK ¢ moiyucHueM WX004-6. 'H-SIMP (400 MI'n, METAHOJI-d,) & ppm

1,01-1,09 (m, 2H) 1,19-1,25 (m, 2H) 2,17-2,25 (m, 1H).

[149] Cramus 6. Cunre3 coequnennst WX004-7

[150] IMocnemosareasro mobapmstmn WX004-6 (800,00 mr, 7,26 mmomb, 1,00 3xB.), WX004-5 (1,541,
7,26 mmomb, 1,00 9x8.) m CupyO (51,98 mr, 363,00 mxmome, 37,13 mxi, 0,05 5x6.) B AUMCTHICYTB(OKCHI
(24,00 mm). ObecneunBamy mpoBeaACHUE peakiuu B pacteope mpu 110°C B TeucHne 18 yacos B atmochepe O,.
IMocne 3aBepIICHUS PCAKIHH PCAKIHOHHBIN PACTBOP OXJTAXKIATH 0 KOMHATHOW TCMICPATYPHI, pazOaBIIAH C
MOMOIINBIO 80 MJI JUXIOPMETAHA H MPOMBIBATH ¢ MOMOMIBIO 60 M1 1 M XJTOpHCTOBOAOPOAHOH KUCIOTHL B 60 M
HACBHIIICHHOTO COJICBOTO pacTeopa. Ilocne paszaencHUS opraHHYecKylo (a3y BBHICYIIMBAIH HAJ OC3BOIHBIM
Cynb(paToM HATPHSA H BHINAPHBAIN JO CYXOIO COCTOSHHA. HEOUMINEHHBIH NPOXYKT OYHINANH C MOMOIIBIO
KOJIOHOUHOH Xpomarorpaduu (SiO,, merponeiinsii >¢up:srumanerar = ot 1:0 mo 50:1, mo 20:1) ¢ moayucHHEM
WX004-7. 'H-SIMP (400 MI', XJIOPO®OPM-d) & ppm 1.1 (m, 2H) 1,2 (m, 2H) 2.2 (m, 1H) 2,42 (s, 3H) 3,94

(m, 3H) 7,19 (d, J=10,67 I'y, 1H) 8,19 (d, J=6,65 ', 1H).
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[151] Craqus 7. Cunres coexnuenns WX004-8

[152] Pacteopsam WX004-7 (500,00 mr, 1,81 mmouns, 1,00 5x6.) B TeTparugpodypane (5,00 ma) u Boze
(5,00 mur) ¢ mocnenyroumm nodasneruem LiOH (130,04 mr, 5,43 mmons, 3,00 oxg.). ObecneynBaiyn MPOBSACHHC
peakuuy B PEaKUHOHHOM pacTtBope mpu 25°C B TeucHHE 2 YacOB H €ro SKCTPATHPOBAIH C MOMOLIBI0 10 M
METHI-TpeT-OyTHI0BOTO 3(upa. Perymmposanu pH BoxHO# (ha3sl 10 2 C MOMOINBIO 2 H. XJIOPHUCTOBOJOPOIHOM
KHCJIOTBI H €€ JKCTparupoBasu ¢ moMompro 20 ma * 3 stmnanerara. OpraHumdeckyro (pasy BBICYIIHBAIH HA
6e3BOIHBIM CyTb(aTOM HATPHS, BBITAPHBANH OO CYXOr0 COCTOSHHA ¢ momyucHmeM WX004-8. '"H-SIMP
(400 MI'u, XJIOPO®OPM-d) 6 ppm 1,18 (d, J=6,78 T, 4H) 2,26-2,36 (m, 1H) 2,45 (s, 3H) 7,23 (d,

J=10,79 T, 1H) 8,27 (d, J=6,65 I', 1H).

[153] Cramus 8. Cunres coeqxnnennst WX004-9

[154] Hobapmamn WX004-8 (150,00 mr, 572,00 mxmonb, 1,00 5x8.) B cocyx, coacp Kamuii OC3BOIHBIN
muxaopMetad (7,00 MIT), U 3aIOJHAIH €r0 TPH Pa3a ra3oo0pasHBIM a30TOM. 3aTeM K MOJTYUYCHHOMY J0O0ABIIAIN
okcamurxiopuz (123,43 mr, 972,40 Mmxmoimb, 85,12 Mk, 1,70 sx6.) ¢ 00pa30BaHHEM SMYIBCHH C TOCTICAY FOIIM
nmobasneHreM N,N-mumverunpopmamuzaa (4,18 mr, 57,20 mxmoms, 4,40 mx, 0,10 sxe.). Peakuuro mpoBoaum npu
25°C B Tteuenme luaca B armoc(epe azora. B peaxiumonHbIfi pacTBOp go0aBmuim 5 Ma OS3BOJHOTO
JUXJOPMETAHA U MOJIyYCHHOE BBIAPHBAIN MPU KOMHATHOH TEMIEparype MPH MOHIDKCHHOM JABJICHHH, TTOKA HE
OCTaBAJIOCh 2 MJI OC3BOAHOTO AMXJIOPMETaHA. Takwe IPOLEAYPHl MOBTOPAIHM HCTHIPC pa3a C IOJYUYCHHEM
WX004-9, pacTtBopcHHOTO B 2 MjI OC3BOTHOIO JuxiopMmeraHa. Macca/zapsan = 277,1 (M+1) (ClosxHbIi

METHIOBBIH 3(pup MS).

[155] Cramus 9. Cunres coexnnennst WX004

[156] B cocyne pacteopsiin WX004-9 (130,40 mr, 464,58 Mrmois, 1,00 5x6.) B OC3BOTHOM TUXJIOPMCTAHE
(3,00 mn) ¢ mocrmemyrommMm  gobaeiacHmeMm  WXBB-3 (100,00 M, 464,58 mxmoms, 1,005x8.) ©
mumsonponmmTHIaMuHA (60,04 Mr, 464,58 MrMois, 81,14 mxim, 1,00 sxe.). Peakumro mposommmu npu 25°C B
TeucHUE 18 yacoB B armMocdepe a3oTa. PeakunOHHBIN PAcTBOP MPOMBIBATH ¢ MOMOIIBI0 10 MJI HACHIIICHHOTO
COJIEBOTO pACTBOPA, BHICYIIMBANH HaJ OC3BOAHBIM Cyab(aTroM HATPUS U BHINAPHBAIN C IOJIYUCHHCM
HEOUYHINCHHOTO NpoAykra. HeounImeHHbIH MpoaykT oummami ¢ nomoimsio mpenaparusHoii HPLC (xononka:

Waters Xbridge 150 * 25 mum 5 mxwm; mogsmwkHas (asa: [Boxa (10 MM NH4HCO3)-ACN]; B%: ot 25% 10 60%,



WO 2018/133866 39 PCT/CN2018/073640

10,5 mun.) ¢ nomyucuneM WX004. Macca/zapsan= 460.2 [M+1]. 'H-SIMP (400 MT'u, XJIOPO®OPM-d) & ppm
1,19 (d, J=6,65 'y, 4H) 1,94-2,13 (m, 4H) 2,32 (t, J=6,53T'u, 1H) 2,49 (s, 3H) 3,11 (t, J=6,15 'y, 2H) 4,52 (1,
J=5,96 T'u, 2H) 7,26 (brs, 1H) 7,91 (t, J=8,03T'u, 1H) 8,11 (d, J=7,28 T'y, 1H) 8,35-8,40 (m, 1H) 8,45 (d,

J=7,28 T, 1H) 9,01 (br d, J=15,06 ', 1H)
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[159] Cramus 1. Cunres coeqnnennst WX005-3
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[160] Hobamamn WX005-3a (2,28 1, 33,91 mmomb, 2,50 mi, 1,00 5x6.) B MPEeaBAPUTCIBFHO BBICY ICHHYEO
TPEXTOpPIYID KOOy oObemMoM 100 My B e¢ TpH pasza 3amoJHATH Ta3000pasHBIM a30TOM C IMOCIICAYIOIUM
nobasneHHeM 10 M XJIOPHCTOBOXOPOAHOHN KHCTOTH (4,87 H. B QHOKCaHE). 3areM MOOABILIH MO KAILIAM
6e3Boaubrii 3TaHon (1,56 T, 33,91 mmoms, 1,98 Mo, 1,00 5x6.) B PeakUMOHHYIO CHCTEMy B atMoc(epe aszoTa.
INocne 3aBepmieHHs 100aBIeHUA 00CCICUHBATIN NMPOBEICHUE PeaKIMu B cMecH mpu 25°C B TeueHHE 3 4acoB.
PeakIHOHHBIH PacTBOP (BHIBTPOBANH H BHIIAPHBAJH J0 CYXOTO COCTOSHHA C monyucHHeM WX005-3. 'H-SIMP
(400 MI'u, XJIOPO®OPM-d) 6 ppm 1,12-1,23 (m, 4H) 1,36 (t, J=7,03 I'n, 3H) 2,30-2,41 (m, 1H) 4,54 (q,

J=7,03 T, 2H) 11,15 (brs, 1H) 12,24 (br s, 1H).

[161] Cramus 2. Cunres coequnennst WX005-2

[162] Pacteopsumm WX005-1 (1,72 1, 11,46 mmoas, 1,00 5x6.) B XJIOPUCTOBOAOPOAHOM Kuciote (63,00 M) u
oxnaknamm 0 0°C ¢ mocieAayrmuM JONONHCHHEM IO KAIUIM pacTtBopa HuTputa Hatpus (948,49 mr
13,75 mmoms, 746,84 M, 1,20 sxe.) B Bome (6,00 mum). Tlocne 3aBeprucHUS JOOABICHHA IO KAIULIM PCAKIHEO
mposomm pu 0-5°C B TeucHne 0,5 yaca. B peakuuoHHBIH pacTBOP Z0OABILLIHN IO KAIUIAM PACTBOP AUTHAPATA
XJIOpHAA ABYXBAJCHTHOTO oyioBa (7,76 1, 34,38 mmonb, 2,86 ma, 3,00 5x6.) B XJIOPUCTOBOJOPOJHOM KHUCIOTE
(4 M, 37%) u peaxmro mposoawid mpH 25°C B TeueHHE 3 4acoB ¢ 00pa30BaHHEM OOJBINOTO KOJIMYECCTBA
ceporo ocaznka. ITocne 3aBepmicHHA PEaKIMM PEaKLMOHHBIM PacTBOp (PUIBTPOBATH H K OCAAKy Ha (PuiabTpe
nmob6aesmn Metanoa (20 mu). Peryauposamu pH (umsrpara 10 8 ¢ IOMOIIBEO HACKINICHHOTO BOJHOTO PAcTBOPA
OuxapOOHaTa HATpHA M €ro SKcTparuposaiu dtwiareraroM (3 x 100 mum). Opranmdeckue (pa3bl 0OBETHHAIH,
MPOMBIBAJIA HACBIIIICHHBIM COJICBBIM pacTBOpoM (2 X 100 mu1), BRICYIIMBAIH HAX OS3BOAHBIM CYIb(AaTOM HATPHSA
W KOHLCHTPHUPOBAJIH MPH HMOHIKCHHOM JABICHHH C IOJYUCHHEM TEMHO-KEJITOTO TBEPAOTO BEINECTBA. TeMHO-
JKCIITOC BCHICCTBO BBIICIANA C TMOMOINBI0 KOJNOHOYHOH (hmdmi-xpomarorpaduu (cmmmkarens: 100-200 merr,

DCM:MeOH = 20:1) ¢ monyuenuem npoxykra WX005-2. Macca/zapan = 166,3 [M+1].

[163] Cramus 3. Cunres coeqnnennst WX005-5

[164] Jobasmtmn WX005-2 (3,00 r, 14,88 mMomnb, 1,00 sx8.) 1 WX005-3 (2,23 1, 14,88 mMoms, 1,00 5x8.) B
MPCIBAPUTCIBHO BBICYIICHHBI cOCcya 00beMoM 40 M C MOCICAYIOIMUM A00ABICHHEM OC3BOIHOTO 3TAHOJA
(45,00 mm) u tpmsTminamuHa (3,011, 29,76 MMome, 4,12 M, 2,00 sxe.). Peaknmro mposommwmu mpu 20°C B
teucHue 0,5 yaca. PacTBopuTrens ymamsuid myTeM POTALMOHHOTO BHINAPUBAHMA. 3aTEM K HCOYHINCHHOMY

mpoaykry mobasmuma WX005-4 (15,791, 148,80 mmons, 16,28 ma, 10,00 5x6.) U KapOAMHHOBYIO KHCIIOTY
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(1,88 1, 29,76 mMoms, 2,00 5x8.) COOTBETCTBEHHO. Temmeparypy mosbimamn 10 °C W peakiui0 MPOBOJWIH B
TeucHUe 15,5 yaca. PeakumoHHYIO CHCTEMY OXJTaXKIaaH A0 KOMHATHOH TEMICPaTyphl, Pa30aBILLIH C MOMOIIBIO
50 MJI HACHIIIICHHOTO pacTBOpa OukapOoHara HarpusA W 50 M stumanerara. OpraHuucckyro (¢asy coOupamm
MOCJIC pa3dC/CHHS W BOAHBIA COH JkcTparumpoBaium dSTmiaanetatoM (20 mur x 3). Opranmdeckue  (passr
OOBCIMHSIH, POMBIBAJH HACHIIICHHBIM COJICBBIM pacTBOPoM (50 MT), BBICYIIMBAIH HAX OC3BOAHBIM CyJIb(aroMm
HATPUS W KOHICHTPHPOBATH TPH IOHIKCHHOM JABJICHHH C IOJIYYCHHCM JKCJITOTO TBCPAOTO BCIICCTBA.
HeounmeHHBIH MPOAYKT MEPSKPUCTALTH30BBIBAN CO CMCCHI0 ATHIALCTAT/IICTPOCiHbIi 3pup = 1/5 (30 M) ¢
noyueHHeM npoaykra WX005-5. 'H-SIMP (400 MI'y, XJIOPO®OPM-d) & = 8.01 (s, 1H), 7,54 (d, J=5,9 T'm,

1H), 7,23-7,13 (m, 1H), 2,31-2,21 (m, 3H), 2,05 (xuHT,, J=6,6 I'n, 1H), 0,97 (d, J=6,7 'y, 4H).

[165] Cranus 4. Cunres coequnennst WX005-6

[166] Hobamamn WX005-5 (500,00 mr, 2,06 Mmmoms, 1,00 5x6.) B NpeABApPUTCIBHO BBICYHICHHYH) KOJIOY
oosemMoM 100 M1 W pacTBOpsU B XJopuCTOBOZOpomHOil kucmote (10,20, 279,76 mmoms, 10,00 M,
135,81 5xs.). PeakunonHyro cmecs mepememmsamu npu 100°C B teueHme 16 yacos. PeakumoHHyIO cuCTEMy
OXJIOKJATH O KOMHATHOH TEMIIEPaTyphl M MOCJTE OXJAXKICHHA OCAKAAaIH OOJBINOE KOJMUYECTBO TBEPIOTO
BCINECTBA C MOCICAYIOMUM (HIBTPOBAHHEM uepe3 BOPOHKY C IATBEO OTBepcTHsMHU. Ocamok Ha (uuisTpe
cobupamu ¢ nonyucHueM WX005-6. 'H-SIMP (400 MT', METAHOJI-d4) & = 9,67 (s, 1H), 8,06 (d, J=6,6 'y,

1H), 7,36 (d, J=11,0 I'u, 1H), 2,32 (s, 3H), 2,26-2,11 (m, 1H), 1,27-1,18 (m, 2H), 1,15-1,05 (m, 2H).

[167] Cramus S. Cunres coexynnennst WX005-7

[168] Hobapramn WX005-6 (300,00 mr, 1,15 mmomb, 1,00 5x6.) B MPCIBAPUTCIFHO BBHICYICHHBIA COCYH
oosemoMm 40 mit. K monyucHHOMY 100aBIAIM OC3BOMHBIN auxaopMerad (5,00 MIT) W 3aTONHSIH Ta3000pa3HbIM
a30TOM C TOCJCAYIONIMM MCIICHHBIM J00aBiacHHCM okcammmxmopuaa (291,51 mr, 2,30 mmoms, 201,04 mx,
2,00 5x8.) u 6e3somHoro N,N-mumerumpopmamuaa (8,39 mr, 114,83 mxmoms, 8,83 mxa, 0,10 sxg.) mpu 0°C.
IMocme 3aBepmeHnsa A00aBnCHAA peakuuro mposoawan mpu 20°C B TeucHue 1 yaca. PeaknmoHHYHO cHCTEMY
KOHIICHTPHPOBAIH TMPH NOHIDKCHHOM MJABJACHHH W TOBTOPHO PACTBOPSIHM B OC3BOAHOM TUXJIOPMETAHE C

MOCTICAYFOIUM BBIIAPHBAHUEM IO CYyXOTO COCTOSAHHA TPH pasza ¢ noayucHueM WX005-7.

[169] Cramus 6. Cunres coeqnnennst WX005

[170] JoGapmamn ucxoxuerii marepuan WX005-7 (300,00 mr, 1,07 mmoms, 1,00 5x8.) B mpeaBapHTCIHHO
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BBICYIICHHBIH cocyn 00beMOM 40 MJI C MOCICAYIOIIHM TOOABICHUEM IUXJIOpMETaHa (3 MII), PCAKIHOHHYIO
CHCTEMY 3aIlOJIHSUTH Ta3000pa3HbIM a30ToM H oxiaxaanu A0 0°C Ha GaHe ¢ neasHOH Bomoil. 3areM n00aBIIH
ucxomuprii Marepuan WXBB-3 (230,32 mr, 1,07 mmomp, 1,00 5x6) W MCEIICHHO [TOOABILIH PACTBOP
mumonponmwidTHaamMuHa (138,29 mr, 1,07 mmoms, 186,88 Mk, 1,00 sx6.) B muxmopmerane (2 mu) npu 0°C.
Temnepatypa MPOHU3BOJBHO MOBBIIIAIACE 40 KOMHATHOH TeMIICpaTypsl, H PEAKIHOHHYIO CMECh IEPEMEIIUBATIH
mpu 20°C B TeueHue 16 yacos. PeakimoHHyI0 cucteMy pasz0apmsuti ¢ moMompro 10 Mo Bomer / 10 mi
muxjaopmerana. OpraHuueckyro (pady coOHpaam TOCIHC Pa3ACiACHHA W BOJHYHK (Pa3y 3KCTParHpoOBaTH
quxopmerasoM (5 i x 3). Opranmieckue (pa3pl 00BCTUHATH, MPOMBIBATH HACHIICHHBIM COJICBBIM PACTBOPOM
(20 mur), BRICYIIMBAIN HAZ OC3BOXHBIM CYIb(ATOM HATPHS W KOHLCHTPHPOBAIH NPH HOHIKCHHOM JABICHHH.
HeounmeHHbI TPOAYKT BBHIACIAUIH W OYHINATH C TOMOINpE) mpemaparusHoii HPLC (meliTpanbHast) ¢
TOJIYYEHUEM YHCTOTO mpoaykra WX005. "H-SIMP (400 MI'r, XJIOPOD®OPM-d) § = 9,02 (br d, J=14,8 'y, 1H),
8,36 (d, 1=7,7 'y, 1H), 8,16-8,08 (m, 2H), 7,90 (t, J=7.9 ', 1H), 7,22 (d, J=12,3 T'w, 1H), 4,51 (t, J=6,1 I'yy,
2H), 3,10 (t, J=6,5 T'm, 2H), 2,37 (s, 3H), 2,22-2,11 (m, 1H), 2,11-2,03 (m, 2H), 2,02-1,92 (m, 2H), 1,10-1,00 (m,

4H).

[171]  Hpmmep 006: WX006

[172] IIyTs cunTE3a
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[173] Cramus 1. Cunres coexunennst WX006-2

[174] Hobaemamn WX006-1 (100,00 T, 455,48 mmoms, 1,00 5x6.) u EtOH (700,00 M) B mpeaBapUTCIHHO
BBICYHICHHYI0 TPEXTOpIyI0 K00y obsemoMm 250 M. B peakumonHBI pacTtop Aobapmstmu mo kammiv H,SO,
(223,371, 2,28 momp, 121,40 M, 5,00 5x8.) W HarpeBanu ¢ OOpPaTHBIM XOJOAWTHHHKOM Tpu 80°C B TCUcHHE
5 yacoB. PeaknmoHHY0 CHCTEMY OXJIaXKIAJIH 10 KOMHATHOH TeMIepaTypsl, pazoasisum ¢ momompro 200 Mot EA.
Opranmicckyro (azy codmpanm TOCHAC pa3gcicHHS W BOAHYEO (pasy SkcTparmpoBaim C moMompio EA
(2 * 100 mm). Opraamucckue (Pa3sl OOBCAWHANN, MOCIICAOBATCTHHO TPOMBIBATH HACHINICHHBIM  BOJIHBIM
pactBopoM OmkapOonata Hatpusa (2 * 100 mum), Bomo# (2 * 100 Mu1) W HACBHIIICHHBIM COJICBEIM PACcTBOPOM
(2 * 100 M), BRICYIIWBAIA HaA OC3BOAHBIM CyTb()aTOM HATPHA W KOHICHTPHPOBAIH NPH IOHIKCHHOM

JIaBJICHUH C moay4ycHueM octatka WX006-2.
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[175] Cranus 2. Cunre3 coeqnnenus WX006-3

[176] Ho6asmtmn WX006-2 (117,00 1, 472,52 mmoms, 1,00 oxe.), Fe (65,98 , 1,18 monb, 2,50 sxg.), NH,C1
(27,80, 519,77 mmoms, 18,17 mm, 1,109x6.) u pacreopuresn H,O (345,00 mm) u EtOH (1,10 m) B
NPEJBAPUTCIIPHO BBICYIICHHYI0 KPYIIIOAOHHYIO KOJOy 00beMOM 2 1 M PEaKUHOHHBIH PAcTBOP HATrPEBAIH C
obparasM xonommbHEKOM Tpu 80°C B TeueHHE 6 4acoB. PEaKIMOHHBIA PACTBOP OXJIAXKIAIH A0 KOMHATHOM
TEMIICpaTyps! H (PUIBTPOBaAIH uepe3 BOPOHKY Bbroxuepa ¢ amaromMoBoi 3emiiei. Ocanok Ha (PHIBTPE MPOMBIBAIH
quxjaopmeranoM (300 M) u (EIETpPaT SKCTparupoBaan auxiaopMeraHoM (2 X 400 mum). Oprammueckue (pas3si
OOBCOMHAIN, TPOMBIBATH HACHIICHHBIM COJCBBIM PAcTBOpPOM (2 x 300 M), BBICYIIHBATH HAA OC3BOTHBIM

Cynb(aToM HATPHA W KOHICHTPHPOBAIH NPH MOHIKCHHOM JABICHUH C MOTyUcHHEM ocTarka WX006-3.

[177] Cramus 3. Cunres coeqnnennst WX006-4

[178] Job6asmum WX006-3 (37,00, 170,02 mmoms, 1,00 5xg.), WXBB-1-3 (47,561, 187,02 MmO,
1,10ox6.) u DIEA (65921, 510,06 mmons, 89,08 i, 3,00 5x6.) B NpPEABAPUTEIBHO BBICYICHHYIO
KPYIJIOZOHHYK KoJ0y oObemoM 500 mia ¢ mocmeayrommm modasicHueM kcmimoya (300,00 M) m HEIPEpPBIBHO
nepememuBani npu 140°C B Teuyenue 10 yacos. PeakiMOHHYIO CHCTEMY OXJXJAmd A0 KOMHATHOH
TEeMIEpaTypsl U pazdasmumm ¢ momomnpro 150 M Boxpl. Opranuveckyro (pasy cobupanu mocie pa3acicHHSI U
BOAHYK (pasy odkcTparmpoBamd ¢ momompo EA (2 * 150 ). Oprammyeckue (a3sl  OOBCAHHSIH,
MOCICAOBATCIPHO TPOMBIBATH HACHIICHHBIM PACTBOPOM XJopuzaa aMMoHHA (2 * 150 M) HACHIICHHBIM
CoJeBBIM pacTBopoM (2 * 100 muT), BBICYIIMBAIM HAX OC3BOAHBIM CYJIb(DATOM HATPHA W KOHICHTPHPOBATIH MPH

MOHW)KCHHOM JaBJICHUH C nonyucHiHeM WX006-4.

[179] Cramus 4. Cunres coexnnennst WX006-5

[180] Hobaemamn WX006-4 (47,80, 159,48 mmonb, 1,00 5x¢.) mw AcOH (250,00 M) B TpeaBapUTCIBHO
BBICYIICHHYED KOOy oOveMoMm 500 Mm ¢ mocneayromM  goOaemcHmeM THoumaHara kamma (31,00
318,96 mmoimb, 31,00 M, 2,00 5x8.) u HempepbiBHO mepevemmBamn mpu 110°C B Teuenme 4 uacos. Ilocme
3aBCPIICHUA PCAKINMH PCAKIMOHHBIA PACTBOP BBHITIAPHBAIU J0 CYXOTO COCTOSHHSA NMPH MOHIKCHHOM JABICHUH H
ocrarok pacteopsm B DCM (150 mm) ¢ mociexyrommMm mobasicHueM Bogsl (150 mur). Bomayro (asy
skcTparupoBad ¢ momomprd DCM (2 X 100 mn). Opranmdeckue (pa3el OOBCAWHAIH W BBICYIIHBATH HAX

0C3BOIHBIM CYIB(ATOM HATPHS C MOCICAYIOIMNM (DHIBTPOBAHHEM MOCPEACTBOM OTCACHIBAHUS U BHIMAPHBAHHEM
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0 CYXOTO COCTOSHHA TpPH NOHIDKCHHOM maBicHuH. OCTaToK mepeKkpucTtamm3oBbmamn ¢ EA (15 mm) ¢

nosyucHueM WX006-5.

[181] Cramus 5. Cunres coequnenust WX006-6

[182] JoGapmamu ykcycHyr kucaory (53,19 mm), Bomy (10,00 M) m mepokcup Bojopoma (4,491,
39,61 mmomb, 3,81 mu, unctora 30%, 3,00 5x8.) B IPEABAPUTEIBHO BHICYIICHHYH) TPEXTOPIYIO KOJIOy 00BEMOM
250 M1 B TeMIICPATypy PCakIiu KOHTPOJUPOBATH HA YpoBHE 45°C ¢ MOMOINBIO BHYTPCHHCTO TCPMOMETPA C
mocneayrmuM  godaencHueM  mopmmamu  WX006-5 (451, 13,20 mmoms, 1,00 5xe.).  Temmepatypy
KOHTPOJTAPOBAIA HA YPOBHE HIDKE 55°C W Peakuio MPOBOIWIN IPH JAHHOHW TEMICPaType B TcucHHUE 30 MUHYT.
ITocne peakuuu ATUTEIBHOCTHEO 30 MHHYT PEAKLHOHHBIM PACTBOP OXJIAKJAMH A0 KOMHATHOH TEMIIEPATYPHI C
NoCICAYIOmEM 100aBIcHHeM 20 M HACHICHHOTO PacTBopa Cyib(uta Harpusa. MoakpaxmanpHas Gymara He
OKpammBajach B CHHHH IBeT. [locne pOTALMOHHOTO BBIIAPHBAHHA TIPH TOHWKCHHOM JABICHHH OCTATOK
pacteopsmu B 100 M Boawl u peryauposanu pH a0 10 ¢ moMOIIp0 THAPOKCHAAQ aMMHAKA C MOCJEIYIOIUM
SKCTPATHPOBAHHEM IUXJIOPMETaHOM (2 x 150 mum). Opranmueckue (a3sl OOBCAWHANH W BBHICYLIHBATH HA
6€3BOIHBIM CYJIB(aTOM HATPHs C MOCICAYIOUIMM POTAI[HOHHBIM BBINAPUBAHHUECM IPH NMOHWKCHHOM JABJICHHH.
HeounmeHHsIH MPOAYKT OYMIIAIH C IIOMOIIBIO KOJIOHOUHOM Xpomarorpaduu Ha cmmmkareie (EA:PE = or 1:10

10 1:2) ¢ nonyuennem WX006-6.

[183] Cramus 6. Cunre3 coequnennst WX006-7

[184] Hobaemamn WX006-6 (3,851, 12,47 mvmonb, 1,00 sxe.), rumpokcun mutust (895,97 mr, 37,41 MMob,
3,00 sxe.), u TerparuapodypaH (38,00 M), u Boxy (38,00 MiT) B IPCABAPUTCIHHO BRICYIICHHYEO KPYIJIOJOHHYEO
k010y oobsemMom 250 M. [Ipospaunsri pacTeop mepememmBamy mpu 25°C B TCUCHHE 2 YacOB W PCTYIHPOBATH
pH 1o 4-5 ¢ moMomp0 2 H. pacTBOpa XJIOPUCTOBOJOPOAHOH KHCIOTBHI C MOCHCAYIOLIIMM SKCTPArHpOBAHHEM
CMECHIO XJI0po(hopM: m30mponmIoBEIA ciupT (3:1, 5 x 50 mum). Oprarnyueckue (pasel 0OBCAWHAIA W BBICY ITHBATH
Hax OC3BOAHBIM Cymb()aTOM HATPUSA C TOCHCAYIOMMM (DUIBTPOBAHHCM TOCPSIACTBOM OTCACBIBAHHA W

POTAIMOHHBIM BhIMApUBaHUEM ¢ moayucHueM WX006-7. Macca/3apsax = 281,1 [M+1].

[185] Cramus 7. Cunres coequnennst WX006-8

[186] Hobapmamn  WXO006-7 (2,06, 7,34 mmoms, 1,005x6.) B TpeABAPUTCIBHO BBICYHICHHYIO

KPYDJIOMOHHYIO K010y oO6semMoM 100 M M ee TpH pa3a 3amoJHAIH Ia3000pa3zHBIM a30TOM C MOCICAYIOLIHM
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nmobasneHHeM quxiiopmerana (54,00 ). 3areM K MOJYUCHHOMY A00aBM M0 KammMm okcamuxmopun (1,86 T,
14,68 MmMoms, 1,29 M, 2,00 sxe.) u N,N-gumermndopmavuz (53,65 mr, 734,00 mxmons, 56,47 mxa, 0,10 oxe.) B
armoc(epe azota. [Tocne 3aBepmicHIA JOOABICHIA IO KAILIAM PeakIno mposoaid nmpu 25°C B TeueHue 1 vaca
C TOCICAYIOLIMM POTAILMOHHBIM BBINAPHBAHHCM C TMOMOMIBIO BOASHOTO Hacoca. Korma o0ObeM pacTBopa
VMCHBIIAM A0 NPUOIH3UTEIBHO TPETH €TI0 HA4YaIbHOTO 0OBeMa, mobasmum 10 M1 6€3BOIHOTO IUXTOPMETAHA.
Takue npoueayphl TMOBTOPSUIM TPH pas3a ¢ mosyucHueM pacteopa WX006-8 B auxjopmeTaHe, KOTOPBIH

MPUMCHSTA HEMOCPCSACTBCHHO B CICAYIOMICH peakumu. Macca/3apsan = 295,1 [M+14].

[187] Cramus 8. Cunres coeqynnennst WX006-9

[188] KpyrnomorHy0 Kooy o6semom 100 mi, coaepkanyro WX006-8 (1,08 1, 3,61 mmoms, 1,00 5x3.), Tpu
paza 3amoNHATH Ta3000pa3sHBIM  a30TOM C MOCIHCAYIOINMM AoOaBmcHHeM auxiaopmeraHa (30 mm) w
Jur3onponmIITAIaMAHA (699,93 Mr, 5,42 mMomb, 943,30 mx, 1,5 sxe.). K monyuerromy nodasmsumm WXBB-3
(816,03 mr, 3,79 mmomm, 1,05 oxe6.) B armocepe a3oTa u 00CCIICUHBATH NMPOBCIACHAC PCAKIMH B MPO3PATHOM
pacteope mpu 25°C B TeueHme 0,5 waca. IIpoaykr moBTOpHO pacTBopsaan B guxjiaopmerane (20 mu) o
skcTparuposanu Bogoi ¢ pH=2 (3 x 30 mm). 3arem perymuposamu pH BomHO# (pa3sl 10 10 U ee 3KCTparupoBaIm
puxnopmeranoM (3 x 50 mur). Opranudeckue (as3bl 0OBCAMHAUIN H BBICYIIMBATH HAJ OC3BOAHBIM CyJIb(aToM
HATPHA C MOCICAYIOMHM (PHIIBTPOBAHUEM MOCPEACTBOM OTCACBIBAHUS U BBIIIAPHBAHHEM IO CyXOTO COCTOSIHHA C

nonyuerueM WX006-9. Macca/zapsag = 478,2 [M+1].

[189] Cramus 9. Cunres coexnnenust WX006

[190] Hobaemamn WX006-9 (0,3 1, 627,72 Mrmoib, 1,00 5x8.), 3-mHpHIHHOOPOHOBYH KHCIOTY (154,32 wmrT,
1,26 mmomb, 2,00 9xe6.), amerar mamiamusa (14,09 mr, 62,77 mxmoms, 0,10 5xe.),  H-OyTHIOHC(1-
amamaaTIn)pochun (22,51 mr, 62,77 mrmois, 0,10 sxg.) u xapooHar kamms (260,27 mr, 1,88 mMoums, 3,00 3kB.) B
MPCABAPUTSIBHO BHICYIICHHBIN cOCyx 00beMoM 10 MIT W €rOo TpH pa3a 3amOJHAIH Ta3000pa3sHBIM a30TOM C
mocnenyrmuM godasicHueM Boael (0,5 mm) w muwokcana (5 mur). PeakmmoHHYIO CHCTEMY TOMCHIATH HA
MaciHYR0 Oanro mpu 90°C B atMoc(epe a30Ta W MSPECMCIIMBAHA B TCUCHUC 2 YACOB. PCAKIMOHHBIA PacTBOP
BBIIAPUBAJIU 10 CYXOI0 COCTOSHUS U OUHINATH C MOMOIIBK) KOPOTKOH KOJIOHKY ¢ cuiukareaeM (100-200 mem) ¢
nonyueareM WX006. 'H-SIMP (400 MT'u, XJIOPODOPM-d) & ppm 0,59-0,67 (m, 2H) 0,73-0,83 (m, 2H) 1,73
(ddd, J=13,34, 8,38, 4,96 ', 1H) 1,86-2,07 (m, 4H) 3,03 (br t, J=6,28 ', 2H) 4,44 (br t, J=5,95 I'u, 2H) 6,53 (s,

1H) 7,16 (s, 1H) 7,21-7,26 (m, 1H) 7,32 (d, J=11,91 T'u, 1H) 7,85 (t, J=8,05 'y, 1H) 8,05 (d, J=7,72 T'u, 1H)
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8,17 (d, J=7,06 T, 1H) 8,31 (d, J=8.38 ', 1H) 8,46 (d, J=1,76 T, 1H) 8,57 (dd, J=4,52, 1,65 'y, 1H) 8,99

(brd, J=13,89 I'y, 1H).

[191] IIpumep 007: WX007
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[193] Cramus 1. Cunres coequnnennst WX007-2

I
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[194] Hobaemamm 2-6pom-1-metokcudtan (20 1, 84,75 mmoims, 1 5x6.) u N,N-gumermnpopmamug (150 mur) B
MPEABAPUTEIILHO BBICYIICHHYIO KPYIJIOJOHHYIO KOJOy o00beMoM 250 M ¢ mOCHEAyOmmM J00aBICHHUEM
WX007-1 (14,13, 101,70 mmomb, 9,55 mu, 1,2 oxe.) u kapOonara kxamusa (23,43 1, 169,49 mmoms, 2 5x8.).
Ob6ecneunBamy mpoBeacHHe peakuuu B cucteme mpu 50°C B teueHue 20 wyacoB. PeakmuoHHBIN PacTBOp
BBINIAPHBATIN 1O CYXOTO COCTOSHHA H TOBTOPHO pacTBOpsmu B stwiamerare (100 mm) u Bome (100 mo).
Opranmieckyio (pasy u BOAHYIO (pa3dy pa3nciisuTd ¥ BOAHYIO (pasy IKCTparupoBaim dTHiaameraroM (3 x 50 ).
Opranmiacckue (pa3pl 00BCIUHATH, MPOMBIBATTH HACBHIIIICHHBIM COJICBBIM PACTBOPOM (2 X 150 MJT) B BBICYIIHBATH
Hax OC3BOAHBIM Cyab(aTOM HATPHA C MOCICAYIOIUM (PHIBTPOBAHHCM MOCPSIACTBOM OTCACHIBAHHA C
MOJYUYCHACM HCOYHIICHHOTO NPOAYKTA. HCOUMINCHHBI OPOAYKT OYWINAAH C TOMOINB) (DI3II-KOJOHKH C
cumukarenem (EA:PE = ot 1:10 o 1:4) ¢ nonyuernem WX007-2. 'H-5IMP (400 MI', XJIOPO®OPM-d) & ppm
341 (s, 3H) 3,73-3,82 (m, 2H) 4,14-4,28 (m, 1H) 4,14-4.28 (m, 1H) 6,93 (d, J=9,92 T'u, 1H) 8,10 (d, J=7,28 'y,

1H).

[195] Cramus 2. Cunres coeqnnennst WX007-3

[196] Hobasmamn WX007-2 (22,3 1, 75,83 mmomb, 1,00 sxe.), mopomok Fe (12,71 1, 227,49 mmoits, 3 5x8.),
amMoHmii xmopun (4,46, 83,41 mmons, 2,92 ma, 1,109x6.), Bogy (130 mm) u ostasoa (400 mi) B
MPEABAPUTCILHO BHICYIICHHYIO IPYHICBHIHYIO KOOy oObeMoM 1000 M. PeakumoHHBIH pacTBOP HATPEBAIH C
oOparabiM XonomuiabHHKOM mpu 80°C B TeueHHe 6 4acoB. PeakIMOHHBIH pacTBOp NPOIyCKANH depes3
JUATOMOBYIO 3€MIIIO C MOCICAYIOIMM POTAHOHHBIM BBITTAPUBAHHEM J0 CYXOTO COCTOSHHA H PACTBOPECHHEM B
muxjgopmerane (100 mn) u Bome (80 mur). Bommyro (asy skcTparmpoBanmd AuxjopMeTaHoM (2 X 50 mum).
Opranmucckue (pa3sl 0OBCIUHATH, TPOMBIBAIA HACHIIICHHBIM COJICBBIM pacTBOpoM (2 x 100 M), BRICY IIHBAJTH,
(pUIBTPOBATH M KOHICHTPHPOBAIU C IOJYUYCHHECM HEOUHIICHHOTO mpoaykra. WX007-3 monyyany ¢ MOMOIIBIO
(pIOII-KOOHKH ¢ CHIHKATCICM (3THJAICTATMCTPOJCHHbI >pup = ot 1:8 mo 1:1). 'H-SIMP (400 MI'w,
XJIOPO®OPM-d) 6 ppm 3.41 (s, 3H) 3,71-3,77 (m, 4H) 4,06-4,10 (m, 2H) 6,62 (d, J=9,92 T'n, 1H) 6,80 (d,

J=6.84 T', 1H).

[197] Cramus 3. Cunres coequnennst WX007-4

[198] Job6asmsimn WX007-3 (12,64 1, 47,86 Mmmoms, 1,00 oxe.), WXBB-10 (13,39 1, 52,65 mmous, 1,10 oxs.)
u Tonyon (120 M) B mMpeaBApHUTECIBHO BBHICYIICHHYH) PEAKIMOHHYIO K00y oOwsemoMm 500 mu Temmepatypy

peaximonHo# cMecu mosbimamu 10 100°C ¢ mocnexayrommM mo0aBiacHUEM quus3onponmmdTuiamuna (12,37 1,
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95,72 mmonb, 16,67 ma, 2,00 oxg.). Peakumio mposomumm mpu 100°C B Teyenme 10 4. ¢ mocrieayromuMm
POTALMOHHBIM BBITAPUBAHUEM O CYXOTO COCTOSHHSA H OYMCTKOH C IIOMOINBIO KOJIOHOYHOH Xpomatorpaduu

(armnanerar:netTpoiaeiusi 3¢gup = ot 0 go 1:10) ¢ nonyuenuem WX007-4. Macca/3apsan = 346,1, 348,1 [M+1].

[199] Cranus 4. Cunres coexnmnenns WX007-5

[200] Jobasmsumn WX007-4 (14,85 1, 42,90 mmours, 1,00 5x8.) M JeIIHYIO YKCYCHYRO KucioTty (200 mu) B
MPCABAPUTCIBPHO BBHICYIICHHYIO KPYIJIOZOHHYE) KOIOy o0BeMoM 500 MI C TOCICAYIOIHM T00ABICHHCM
Tuormanara kamus (8,34 r, 85,79 mmons, 8,34 mn, 2,00 oke.). TeMnepatrypy peakuOHHON CMECH MOBBILIAH JI0
110°C m peaknur0 OCYIICCTBIALIH B TCUCHHC 3 4acoB. [10CITC 3aBCPINCHHA PCAKIMH PCAKIMOHHBIN PACTBOP
BBHIMIAPHBAIH MyTCM POTANHOHHOTO BHIMIAPHBAHUSA J0 CYXOTO COCTOAHHSA MPH MOHIKCHHOM JIABJICHHUH W OCTATOK
TMOBTOPHO PACTBOPAIH B auxjopMmerane (60 M) ¢ mocaeayromumM godasinecHueM Boabel (60 m). Bogayro (asy
SKCTparupoBamd auxyiopMeTanoM (2 x 40 mur). Opraruueckuc (pasel OOBCIWHAIH, TMPOMBIBATH HACHIIICHHBIM
COJEBBIM pacTBOpoM (2 x50 MI) W BBICYIMBANK Haj OE3BOJHBIM Cyib(aroM HATPHA C TOCICAYIONIHM
(PUITBTPOBAHUECM TIOCPCACTBOM OTCACHIBAHUSA, POTAIMOHHBIM BBIMAPUBAHHCM W OYHCTKOH C TOMOIINBEO
KOJIOHOYHOH XpoMmatorpaduu (3THianeTar:metTposeitaerii >¢pup = ot 1:10 go 1:1) ¢ monyuernem WX007-5.

Mmacca/3apsaa = 387,1, 389,1 [M+1].

[201] Cramus 5. Cunres coequnenust WX007-6

[202] JoGapmanu neasHylo YKCycHyro kuciaory (100 mm), Bomy (18 mu) m mepokcmn Bomopora (9,391,
82,80 mmom®, 7,95 M, unuctoTa 30%, 3,00 5K6.) B IPEABAPUTEIBHO BBHICYHICHHYIO TPEXTOPIYIO KOJIOY 00BEMOM
250 M1 W TEMIICPATYpy PCakiu KOHTPOJUPOBATH HA YpoBHE 45°C ¢ MOMOINBIO BHYTPCHHCTO TCPMOMETPA C
mocneayrmuM  godasncHueM mopmmivMa WX007-5 (10,691, 27,60 mmoms, 1,00 5x8.). Temmeparypy
KOHTPOJTAPOBAIA HA YPOBHE HIDKE 55°C W Peakuuio MPOBOIWIN IPH JAHHOHW TEMICPaType B TCUcHHE 30 MUHYT.
PcaknmOHHY0 CMECh OXJTAKIANH OO0 KOMHATHOH TCMIICPATypsl ¢ TMOCHCAyIOmmMM modaBicHHEM 20 M
HACHIIICHHOTO PacTBOPa Cymb(uta Harpusa. MoakpaxmamsHas Gymara He OKpAIIMBAnACh B CHHHII mseT. Ilocie
POTAIMOHHOTO BBHITAPWUBAHAA TP MOHIKCHHOM JABJICHHH OCTATOK PacTBOps B 100 MII BOXBI H PETYIHPOBATH
pH 10 10 ¢ moMOIIB0 THAPOKCHIA AMMHAKA C MOCACAYIOMMM SKCTParupoOBaHUEM AUXJIOpPMETAaHOM (2 x 150 mu).
Opranmiucckne (pa3pl OOBCOWHANIH W BBHICYIIMBANH HAJX OC3BOAHBIM CYJIb(AaTOM HATPUSA C MOCICIYFOINNM
POTALMOHHBIM BBINIAPHBAHUEM INPH MOHIDKCHHOM JaBieHHH ¢ mouaydenueM WX007-6. Macca/zapsan = 355,1,

357,1 [M+1].
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[203] Cramus 6. Cunres coequnennst WX007-7

[204] Hobasmamn WX007-6 (7,1 1, 19,99 mmous, 1,00 5x8.) u Tpudtuinamud (4,05 1, 39,98 MmMouts, 5,56 m,
2,00 sxg.) B k0a0y A4 THAPOTCHU3aIUU 00beMOM 250 MII ¢ mocaeayromuM nodasieHueM Metanona (100 ) u
Pd(dppf)Cl, (2,19 1, 3,00 mmomb, 0,15 5x6.) U €e TpH pa3a 3aMOTHAIN MOHOOKCHIOM YINIEpPOJA H NOBBHIATH
masnenne 10 S50 (yHTOB/KB. MroiiM. PeakunOHHBIA COCYA MOMEmamy Ha MaciaHyo OaHto mpu 70°C (BHEIIHSA
TEMIIEpaTypa) U nepeMeIuBaId B TeueHue 10 yacoB. PeakimoHHbIN PacTBOP BRIIAPHBATIH MYTEM POTAIHOHHOTO
BBITIAPUBAHNS U BBIICIBLIH C MOMOMIBIO KOJIOHOYHOH XpoMmarorpaduu (3THianerar:nerposeiiuemii 3¢gup = ot 1:10
70 1:1) ¢ monyuernem WX007-7. 'H-SIMP (400 MT'u, XJIOPO®OPM-d) & ppm 0,70-0,78 (m, 2H) 0,81-0,89
(m, 2H) 1,81-1,91 (m, 1H) 3,36 (s, 3H) 3,66-3,73 (m, 2H) 3,88 (s, 3H) 4,14-4,21 (m, 2H) 6,78 (d, J=11,69 I'w,

1H) 6,90 (s, 1H) 7,66 (s, 1H) 7,84 (d, J1=7,50 'y, 1H).

[205] Cramus 7. Cunres coequnennst WX007-8

[206] Hobapmamn WX007-7 (0,6, 1,79 mmoms, 1,00 5x6.), ruapokcua mutma (128,94 mr, 5,38 Mmmos,
3,00 sxe.), Terparugpodypan (12 ) u Boxy (12 mur) B mpeABAPUTSIBHO BRICYIICHHYEO K010y 00beMoM 100 it
ITpo3paunsrii pacTeop nepememusamy mpu 25°C B Teuenue 1 yaca. TTocne 3aBepIICHUA PCaKIUU PCAKITHOHHBIH
pacTBOp BBHINAPHMBAIK IyTEM MPAMOIO POTANHOHHOTO BBINMAPUBAHMA C IIOMOINBIO BOAAHOIO HAcoca C
MOCCAYIOIIM J00aBIeHHEeM Todyosa (2 X 10 M) ¢ ygaJcHHEM OCTAaTOYHOM BOJBI, OCTABIICHCS MOCHIE

POTAaIMOHHOTO BhIMapuBaHus, ¢ noayuerueM WX007-8. Macca/zapsax = 321,2 [M+1].

[207] Cramus 8. Cunres coexynnennst WX007-9

[208] JoGasmsimn WX007-8 (574,83 mr, 1,79 mmonb, 1,00 5x6.) B TIpeaBapUTEIbHO BBICYIICHHYIO
KPYTJIOJOHHYRO Kooy oObemMom 100 Mm w armocdepy TpH paza 3aMCIIATH a30TOM C MOCICIYEOIAM
nmobasncHAEM quxiiopMerana (20 mur). 3aTeM K TOTyUYCHHOMY MCIJICHHO TOOABTATIH MO KAILIAM OKCATHIXJIOPHT
(455,57 mr, 3,59 mmoms, 314,19 mxim, 2,00 5xe.) u N,N-mumerumpopmamun (13,12 mr, 179,46 MKMOITB,
13,81 Mk, 0,10 sx8.) B armocdepe a3ota. [Tocie 3apepmeHu J0OABICHHA MO KAIULIM PCAKIHIO MPOBOAMIH PH
25°C B TeueHne 1 yaca ¢ MOCIEAYIONIMM POTAI[MOHHBIM BBHITAPHBAHHEM C MOMOINBIO BOASIHOTO Hacoca. Korma
00BEM pacTBOPA YMEHBIIATIH 0 MPHOIM3HTEILHO TPETH €TI0 HAYAIBHOTO 00beMa, 100asisim 20 M 6€3B0JHOTO
JuxJopMeTaHa. Takue mpoueayphl MOBTOPAIN TPH pasa ¢ moayucHueMm pacteopa WX007-9 B auxiopMerase,

KOTOPBII MPHMEHAIH HETIOCPEACTBCHHO B CIACAYIOMCH peakmu. Macca/zapan = 335,2 [M+14].
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[209] Cramusn 9. Cunres coequnenust WX007

[210] Kpyrmononuyro xo0y oobsemom 100 mi, comeprkatmyro WX007-9 (721,80 wmr, 2,13 mmoims, 1,05 2xs6.),
TPH pasa 3amOJHSIH Ta3000pa3HBIM a30TOM C TOCJCAyROmMM aobaBicHueM auxjaopmerana (30 ma) u
JumusonpormdTUiaamMuHa (393,39 mr, 3,04 mvoms, 530,17 mxa, 1,5 sxe.). K monyuennomy nobasmsumu WXBB-3
(687,43 mr, 2,03 mmomb, 1,00 ox6.) B arMocdepe a30Ta B 00CCIICUHBATH MPOBCACHAC PCAKIHH B MPO3PATHOM
pacteope mipu 25°C B TeucHue 10 4acoB ¢ MOCICAYIONINM SKCTparupoBaHueM Boaoi ¢ pH=2 (3 x 30 mu). 3atem
perymuposamu pH BomHO# (a3er 1o 10 U ee 3kcTparupopamn quxiaopmeradoM (3 X 50 mum). Opranmduceckue (pas3sl
OOBCIMHAIM W BHICYIIMBATH HAA OC3BOAHBIM Cydb(aTOM HATPUA C MOCIHCAYIOINM  (DHIBTPOBAHHEM
nOCPEACTBOM OTCACBIBAHWA W POTAHOHHBIM BBIMAPHBAHUCM OO0 CYXOTO COCTOSHHA C TDOJYyYCHHCM
HCOYHMOICHHOTO TPOAYKTa. HCOYHIICHHBIT NPOAYKT BHIACTATH C TMOMOIIBID NPCHAPATHBHOW (hidmI-
xpomartorpapun ¢ momyucHueM WXO007 (42,7 Mr, 82,50 mxmomb, Bbixox 4.07%). 'H-SIMP (400 MT'm,
METAHOJI-d4) 6 ppm 0,78-0,91 (m, 2H) 1,02-1,10 (m, 2H) 1,98-2,13 (m, 5H) 3,05 (t, J=6,40 T'm, 2H) 3,41 (s,
3H) 3,77 (dd, J=5,14, 3,39 T'u, 2H) 4,34-4,42 (m, 2H) 4,59 (t, J=5,96 T'y, 2H) 7,32 (d, J=12,42 ', 1H) 7,46 (s,

1H) 7,91 (d, J=7,15 T, 1H) 7,99-8,06 (m, 2H) 8,34 (d, J=7,78 T, 1H) 8,66 (s, 1H).
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[213] Cramus 1. Cunres coequnennst WX008-2

[214] Pacteopsam WX008-1 (28 1, 118,65 mmoms, 1 2x6.) B 6e3B0omHOM DMF (200 MII) ¢ MOCICAYIOMINM
nmobaeneaneM K,COs (32,80 1, 237,29 mMoas, 2 ox6.) 1 BnBr (24,35 1, 142,38 MmMoutb, 16,91 M, 1,2 sxs.). CMech
mepememmBad mpu 20°C B TeucHme 16 wacoB. PeakumoHHBIH pacTBOp BBUTHBATH B BOAy (600 M)
skcTparupoBamd ¢ momompro EA (300 mx * 2). Oprammueckyro (asy mpomssamm Bomoit (300 M) u
HACBHIIICHHBIM COJEBBIM pacTtBopoM (300 Mur) u BhICymmBai M Haj OC3BOAHBIM CyiIb(aroM HATPHA C

mocaeayrmuM (puabTpoBanueM. OUIBTPAT BHIIAPUBATH IO CYXOTO COCTOAHHUS NPH MOHIKCHHOM JABJICHUU.
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CycneHaIupoBaHHE HCOUHIICHHOTO MPOAYKTA MPOBOWIHM ¢ moMombio cmecH PE/EA = 5/1 (120 mr) mpu 20°C B
teucHue 0,5 yaca ¢ mocnexayromuM (uasrpoBaHueM. Ocagok Ha (QUABTPE (PUIBTPOBAIH MOCPESACTBOM
OTCACBIBAHUA OO0 CyXOT0 COCTOSIHMA IPH MOHM)KCHHOM JABJICHUU C mosydcHueM WXO008-2. 'H-SIMP (400 MT ',

XJIOPO®OPM-d) 6 = 8,20 (d, J=7,3 T', 1H), 7,50-7,38 (m, 5H), 6,94 (d, J=9,8 I'y, 1H), 5,25 (s, 2H).

[215] Craqus 2. Cunres coemmnenns WX008-3

[216] Pacteopam WX008-2 (26,51, 81,26 mmonb, 15x6) B MeOH (500 M) ¢ TOCICAYIOLIHM
mobasnecareM moprusamu NiCl-6H,O (69,53 1, 292,53 mmonb, 3,6 ox6.) u mobasicHHmeM mopuusmu NaBH,
(15,37 1, 406,26 Mmoo, 5 5x6.) mpu 0°C. Cmech nepemernmpamm mpu 25°C B TeucHue 0,5 vaca ¢ mOCICayONIM
JT00ABIICHAECM HACBHIICHHOTO PAacTBOPa Xnopuaa aMMoHusA (500 mim). PeakioHHbI pacTBOP BRIMAPHBAIH My TCM
POTAIMOHHOTO BBHIIAPWBAHHUA C VIOAICHHCM MCTAHOJNA C mociheayrommMm aodaencamem EA (500 M) mw
nepememmBanu B TeucHHEe 10 MuHYT. HepacTtBopmMoe TBepaoe BEINECTBO OT(HHIBTPOBBIBATH. OHIBTpAT
pa3mensamn W COOMpanH OPraHWYCCKYHO (pasy, W BOOHYIO (ha3dy dSKcTparuposamd ¢ moMompio EA (250 mum).
Opranmucckue (pa3pl 0OBCIUHSTH, IPOMBIBAIA HACKIIICHHBIM COJICBBIM PacTBOPOM (250 MIT) B BEICYIIMBAIA HAT
6e3BOIHBIM CyIb(haToM HATPHUA C MOCICAYIOMUM (HIbTpoBaHHEM. PUIIBTPAT BHINAPUBAIH MyTEM POTALHOHHOTO
BBHINAPHBAHHSA 10 CYXOTO COCTOSHHS MPH TIOHMKCHHOM JaBJICHHH C momyucareM WX008-3. 'H-SIMP (400 MI'x,
XJIIOPO®OPM-d) 6 = 7,43 (br s, SH), 6,87 (br d, J=5,0 T', 1H), 6,70 (br d, J=9,5 T'n, 1H), 5,07 (br s, 2H), 3,75

(br s, 2H).

[217] Cramus 3. Cunres coexynnennst WX008-4

[218] Hobapmamn WX008-3 (22 1, 63,81 mmois, 1 5x6.) (umctota: 85,59%) B 6e3B0AHBIH TOTy0T (200 MIT), C
nmocnenyromuM godasicareM WXBB-1-3 (17,04 1, 67,00 mymoms, 1,05 sx8.) u DIEA (16,49 1, 127,62 MmMob,
22,23 mu, 2 sxg.). Cmech mepememmsany mpu 100°C B Teuenne 16 yacos. PeaknHOHHBIH pacTBOpP BHIIAPHBAIH
MyTEeM POTANHOHHOTO BBHIAPWBAHHA A0 CYXOTO COCTOAHHA C MOCICAYIOIAM m00aBicHHEM BOABI (200 M) u
JKcTparuposaHueM ¢ momompo EA (200 mur * 2). Oprarmdeckyto (a3y NPOMBIBATH HACHIIICHHBIM COJEBBIM
pacteopoM (100 Mu1) W BRICYIOMBATH HAZ OC3BOXHBIM CYTb(ATOM HATPHA C MOCICAYIOINHM (DHIBTPOBAHHCM.
QunbTpar BRIMAPUBAIH ITyTEM POTANHOHHOTO BHIMAPUBAHHUS 10 CYyXOTO COCTOSHUS IPH MIOHW)KCHHOM JABJICHHH.
K seounmennoMy mpoaykry godasmsum cmech PE/EA=5/1 (60 v1) u mposoamu cycneHauposanue npu 20°C B
teueHne 0,5 yaca ¢ mocaeayromuM (pribTpoBaHneM. Ocamok HA (PUIBTPE BRIMAPHUBATH IyTEM POTAHOHHOTO

BBHINAPHBAHHSA 10 CYXOTO COCTOSHHS IPH TOHIKSHHOM JABICHHH C TIoTyucHHeM WX008-4. 'H-SIMP (400 MI'n,
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XJIOPO®OPM-d) 6 = 7,38-7,23 (m, 5H), 6,58 (d, J=9,8 T';, 1H), 6,48 (d, J=6,8 ', 1H), 5,02 (brd, J=4,8T'L,

1H), 5,00 (s, 2H), 4,06 (d, J=5,0 T, 2H), 1,98-1,88 (m, 1H), 1,08 (ksuut,, J=3,8 T, 2H), 0,96-0,87 (m, 2H)

[219] Cranus 4. Cunre3s coexmnenuss WX008-5

[220] Hobapmamn WX008-4 (151, 35,58 mmonb, 19x8.) (umctota: 89,71%) B AcOH (120 Mu) C
nmocnenyromum qodasneareM KSCN (6,91 1, 71,15 mMouts, 6,91 M, 2 sxe.). Cmecs nmepemenmsaiu npu 110°C B
TCucHHC 4 4yacoB B arMocdepe a3oTa. PeakUMOHHBEIA PACTBOP OXJNAKIATH 0 KOMHATHOH TCMIICPATYPBHI,
BbuTHBaTUW B BoAy (300 M) M mepeMeIIMBAIN B TEUCHUE 15 MHHYT NPH OCAKACHHH TBEPABIX BEIICCTB C
mocnenyromuM (puisTpoBarueM. Ocamgok Ha (DHUIBTPC BHINAPHUBANH MYTCM POTANHOHHOTO BHIMAPHBAHHA [0
CYXOTO COCTOSHHS NPH TIOHHKCHHOM JABICHHH ¢ monyucHneM WX008-5. 'H-SIMP (400 MT'i, XJIOPO®OPM-
d) 6 = 11,56 (br s, 1H), 7,60 (d, J=7,3 T'm, 1H), 7,30-7,21 (m, 5H), 6,79 (d, J=9,8 T'u, 1H), 6,31 (s, 1H), 5,02 (s,

2H), 1,67-1,58 (m, 1H), 0,84-0,77 (m, 2H), 0,61-0,53 (m, 2H).

[221] Cranus 5. Cunre3 coexnnenus WX008-6

[222] Pacteopsam WX008-5 B cmemanuom pacteope AcOH (150 mm) u H,O (15 M) ¢ mocheayronnm
mobasneHneM mo kammiM H,O, (12,971, 114,42 mmons, 10,99 ma, umcrora 30%, 3,22 5x6.) W cuCTeMy
nepememuBany npu 45°C B TedyeHue 0,5 yaca. [Tocye OXIakaACHUA 10 KOMHATHON TeMIICPaTyphl PEaKIIHOHHBINH
pacTBOp MeQUICHHO A00aBsLH B pacTBOp cymbdara Hatpus (30r) B Bome (30 M) ¢ MOCICAYHOIUM
JKcTparupoBaHueM ¢ momompio EA (300 mu * 2). Opranudeckyro (azy IMpOMBIBAIH HACHIIICHHBIM PacTBOPOM
OoukapOoHata Harpus (300 MuI) W BBICYIIMBATH HAA OC3BOTHBIM Cyib(aToM HATPHSA C MOCICAYIOLIHM
¢umsTpoBaHreM. DuIbTpaT BHINAPUBATH IYTEM POTALMOHHOTO BBIMAPHBAHUS [0 CYXOTO COCTOSHHSL.
HeounmeHHbIH POy KT OUHINATH ¢ TOMOINBI0 KomoHOuHOH Xpomarorpaduu (EA/PE = ot 0 g0 10%, mo 20%) ¢
nosyuerneM WX008-6. 'H-SIMP (400 MI'n, XJIOPOD®OPM-d) & = 7,64 (d, J=1,0 I'm, 1H), 7.48 (d, J=7.0 I'y,
1H), 7,42-7,34 (m, 3H), 7,33-7,29 (m, 2H), 6,94-6,88 (m, 2H), 5,11 (s, 2H), 1,95-1,86 (m, 1H), 0,92-0,86 (m,

2H), 0,83-0,77 (m, 2H).

[223] Cramus 6. Cunres coequnennst WX008-7

[224] Pacteopsm WX008-6 (6 1, 14,56 mmoms, 1 5xg.) (unctota 93,95%) B 6e3B0qHOM MeOH (100 M) ¢
nmocneayromum godasneHueM Pd(dppf)Cl, (1,07 1, 1,46 mmoms, 0,1 2xe.) u EtzN (2,95 1, 29,11 mmoms, 4,05 M,

2 oxg.). Cuctemy mnepememmusamu npu 80°C B teucHue 4 yacoB B armochepe CO (50 (yHTOB/KB. mFOiiM).
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PeakimonHbIH pacTBOp (GHIBTPOBAIH H (DHIIBTPAT BHIIAPHBAIH IIyTEM POTANHOHHOTO BBIMAPHBAHHS 0 CYyXOTO
cocTostHuA. HeounImeHHBIH MPOAYKT OYMINAMH C MOMOIIBI0 KOJOHO4HOH Xxpomarorpadguu (EA/PE = ot 0 mo
10%, mo 20%, no 40%) ¢ nonyueHuem WX008-7. "H-SIMP (400 MI'n, XJIOPO®OPM-d) & = 7,92 (d, J=7.5 'y,
1H), 7,67 (d, J=0,8 T'u, 1H), 7,44-7,31 (m, 5H), 6,93 (d, J=0,8 I'u, 1H), 6,87 (d, J=11,8 T'w, 1H), 5,19 (s, 2H),

3,94 (s, 3H), 1,96-1,86 (m, 1H), 0,93-0,86 (m, 2H), 0,84-0,78 (m, 2H).

[225] Craqus 7. Cunres coexmuenus WX008-8

[226] Pacteopam WX008-7 (2,71, 7,37 mmonb, 15xe.) B O¢3somHOM THF (20 M) ¢ moCICAyrOLINM
mobasnerneM pacteopa LiOH (530 mr, 22,13 mmous, 3 5x8.) B H,O (10 mor). Cmecs mepememmsamy npu 20°C B
TeueHrne | waca. PeakumoHHBIH pPacTBOP HEMOCPEIACTBCHHO BBICYIIMBATH C TOJYYCHHEM HCOYHIICHHOTO
mpoaykra. CyCICHINPOBAHAHC HCOUMINCHHOTO MPOAYKTa MpoBoauH ¢ moMombo cMmecn (DCM: MeOH = 10:1,
44 mum) mpu 20°C B teuenme 0,5 yaca ¢ mociedyromuM (HIbTpoBaHHEM. (DHIBTPAT BBHIIAPHBAIH IyTEM
POTALMOHHOTO BBHIMAPHBAHUA OO CYXOTO COCTOSHUS MPH MOHUKCHHOM JAaBICHHH C monyucHueM WX008-8. 'H-
SAMP (400 MI'i, DMSO-dg) 6 ppm 0,59-0,65 (m, 2H) 0,69-0,78 (m, 2H) 1,73-1,83 (m, 1H) 5,15 (s, 2H) 6,99 (d,
J=11,80 I'u, 1H) 7,08 (s, 1H) 7,33 (br dd, J=7,78, 4,77 T'u, 1H) 7,36 (d, J=1,51T'w, 2H) 7,37 (brs, 2H) 7,57 (d,

J=7,78 T, 1H) 7,64 (s, 1H).

[227] Cramus 8. Cunre3 coequnennst WX008-9

[228] Jobapmamu coenunerue WXO008-8 (690 mr, 1,96 MMob, 1 5x6.) B NIPEABAPUTEIHHO BBICYIICHHYO
KPYIJIOIOHHYIO KOJIOYy oO6beMOM 50 MJT M ee TPH pa3a 3amoJIHAIH Ta3000pa3HBIM a30TOM C IOCIICIYIOLIHM
mobasncHHeM amxyopmeraHa (50,00 ). 3areM K TOJNYYCHHOMY MEQICHHO MJOOABIAUIH 1O  KAILULIM
okcammrxmopun (497,12 mr, 3,92 mmonb, 342,84 mMxi, 2 9xe.) u N,N-gumerwmpopmamun (14,31 mm,
195,82 mxmonb, 15,07 Mk, 0,1 sxg.) mpu 25°C B armocdepe azorta. [locne 3aBepmeHus J0OABICHHA MO KATIAM
peaxuuro nposouan npu 25°C B TeueHne 1 yaca ¢ MOCIEAYIOINM POTAMOHHBIM BRITAPHBAHUEM C TIOMOIIBIO
BOITHOTO Hacoca. Korma o0OBeM pacTBOpa YMCHBINIATH M0 NPUONH3HTCIFHO TPCTH CT0 HAYANBHOTO 00BEMAa,
mobasmsmma 50 M1 OS3BOAHOTO AUXJIOPMETaHA. TaKue MPOLCIYPHI MOBTOPSTH TPH Pa3a C MOAYUCHHEM PAcTBOpa
WX008-9 (0,726 r) B AUXJIOPMETAHE, KOTOPBI MPUMCHSIN HEMOCPEACTBCHHO B CleAyromeH peakuun. MS:

Macca/3apsan = 367 [cnoskHbIH MeTHIOBBIH 3¢gup M+1].

[229] Cranus 9. Cunre3 coenmnenns WX008-10
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[230] Hobapmamn muxiaopmeran (30 1) B KPYIIOAOHHYIO KoJiOy, coxepxamyr cocauHeHne WX008-9
(0,726 1, 1,96 mmomb, 15K8.), H B PCAKIMOHHYIO KOJIOY OBICTPO MOOABILLIM IO KAILIAM PAcTBOP COCAMHCHHA
WXBB-3 (442,52 mr, 2,06 mmomb, 1,0509x6.) B muxmopmerane (20 Ma) C TOCICAYIOIIMM TOOABICHHUEM
gumzonponmwidTHIaMuHa (278,34 mr, 2,15 mmons, 375,13 mxi, 1,1 5x8.) B armocdepe azora. Obecmeunsaan
NPOBEJCHUE pEakUWH B Ipo3payHoM pacTteope mpu 25°C B TeueHme 1 yaca. PeakiMOHHBIH pacTBOp
KOHIICHTPHPOBAIH H 3aTE€M MPOAYKT MOBTOPHO PacTBOPsLM B auxjopmerane (100 mu), perymuposamu pH mo 2-3
¢ momompd 1 M BOZHOTO pacTBOpa XJIOPHUCTOBOAOPOJHOM KHCIIOTHL. PEakUHOHHBIH pAcTBOP TIIATEIHHO
MCPEMCINUBAIA W 3aTeM OOCCICUMBATN CT0 OTCTAWBAHUC M pa3acicHus. Bomayroo (¢asy cobupamn u
perymapoBamn A0 pH=8-9 ¢ momompro OwkapOOHATA HATPHA TPH OCAKICHHH TBCPABIX BCHICCTB C
MOCTCAYIOIUM  (DHITBTPOBAHACM C TOJYUCHHCM TBCPABIX BCIICCTB. TBCPABIC BCINCCTBA PACTBOPSIIH B
JUXJIOPMCTAHE W BHICYIIHBATH HAX OC3BOIHBIM CYTb(ATOM HATPHUSA C MOCICAYIOMAM (PrsTpoBaHneM. OUIsTparT
KOHICHTPHPOBAMH ¢ momyucHreM WX008-10 (0,8 &, 1,30 Mvonb, BhIxoZ 66,17%, umctota 89%). 'H-SIMP
(400 MI'u, XJIOPO®OPM-d) 6 = 8,89 (brd, J=14,8 T'm, 1H), 8,28 (d, J=8,2 T'ny, 1H), 8,07 (d, J=8.2 I'm, 1H),
8,00 (d, J1=7,5Tu, 1H), 7,82 (t, J=7.9 T'n, 1H), 7,65 (d, J=0,9 I'u, 1H), 7,36-7,30 (m, 2H), 7,30-7,25 (m, 2H),
6,90 (s, 1H), 6,84 (d, J=13,5 Ty, 1H), 5,15 (s, 2H), 4,41 (t, J=6,0 T', 2H), 3,02 (t, J=6,4 T'u, 2H), 2,04-1,95 (m,

2H), 1,94-1,88 (m, 2H), 1,83 (br dd, J=4,1, 9,2 T, 1H), 0,87-0,79 (m, 2H), 0,76-0,69 (m, 2H).

[231] Cranus 10. Cunre3 coequnnenust WX008

[232] Pacteopsum coequnenne WX008-9 (0,8 1, 1,46 MMoms, 1 oxg.) B MeraHoae (50 M) ¢ MOCTICAYIONIHM
nobasnerneM mammagus Ha yoie (0,8 1 uncrora 50%). Cveck mepememmsany npu 25°C B TeUCHHE 2 4acOB B
armoc(epe Bomopona (50 gyHTOB/KB. qroiiM). PCaKHOHHBIH PacTBOP (DHIBTPOBATH HYCPE3 THATOMOBYH) 3CMIIIO.
Ocamox Ha (QUIBTPC WOCICAOBATCIHHO TPOMBIBATH METaHOJIOM (500 M), muxmopmeranoMm (500 m),
terparuapodypasom (500 mm) u wmeraHoiaoMm (500 mur). @uUIETpaT KOHOCHTPHPOBANM NPH HOHWKCHHOM
JABJICHUH C MOJYYCHHEM HEOUHIICHHOTO Mpoxykra. CyCNeHIMPOBAHANE HEOUHIICHHOTO MPOAYKTA MMPOBOIHIH C
nmomo1beo Meranona (10 ) ¢ mocnenyromuM (GuiabTpoBanneM. DUIETpaT KOHICHTPHPOBATH C IOJYYCHHEM
WX008 (0,15 1, 319,93 Mxmounb, BbIxod 21,98%, unctota 98%). 'H-SIMP (400 MI';, DMSO-d6) 6 = 10,66 (s,
1H), 8,16 (d, J=7,9 ', 1H), 7,98 (t, J=7.9 I'u, 1H), 7,85 (d, J=7.5 'y, 1H), 7,80 (s, 1H), 7,69 (d, J=7,5 'y, 1H),
7,23 (d, =09 T'm, 1H), 6,90 (d, J=11,9 T'n, 1H), 4,47 (t, J=5.8 T, 2H), 2,91 (t, J=6,3 I'u, 2H), 1,92 (brd,

J=4,6 ', 2H), 1,88-1,79 (m, 3H), 0,82-0,75 (m, 2H), 0,71-0,64 (m, 2H).
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[235] Cramus 1. Cunres coeqnnennss WX009
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[236] Hobaemamn coenuacrme WXO008 (200 mr, 435,28 mxmonb, 1 5xg.), kapborar xammsa (120,32 wm,

870,56 Mmxmomb, 2 9xg.), auetoH (50 mm) u 2-Opomatanon (81,59 mr, 652,92 mxmomns, 46,36 mxir, 1,5 3kB.) B

MPEABApUTEIbHO BBICYHICHHBIH cocyn oobemoM 40 mul PeakuumoHHbIH pacTBop mepememmsaiu npu 75°C B

TeueHHE 16 4acoB. PeaklMOHHBIA PACTBOP KOHLEHTPUPOBAJIM MNPH HOHIDKCHHOM [JABJICHHH C IOMOIIBIO

MAC/STHOTO HACOCa C TMOJYYCHHEM HCOUHMIICHHOTO TBCPOOTO BCHICCTBA. TBEPAbIH HCOYMINCHHBIA IPOIYKT

pactBopamu B N,N-mumermipopmamuzae (8 MI) M 3aTeM BBIACIUUIM M OYUINATIH C NMOMOINBIO IIperapaTHBHOM

dmm-xpomarorpagun  (Boza (10 MM NHLHCO:)-CAN) ¢ mnomyucHmeMm coeaunenns WX009. 'H-SIMP

(400 MI'u, METAHOJI-d4) 6 = 8,32 (d, J=8,2 ', 1H), 8,02-7,88 (m, 4H), 7,23 (m, 2H), 4,57 (t, J=5,8 'y, 2H),

4,30-4,22 (m, 2H), 3,90 (t, J=4,4 T'n, 2H), 3,07-2,99 (m, 2H), 2,06 (br d, J=4,2 T'y, 2H), 2,00 (brs, 2H), 1,89

(brs, 1H), 0,87 (br d, J=6,0 T, 2H), 0,75 (br s, 2H).

[237]  Hpmmep 010: WX010
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[239] Cramus 1. Cunres coexynnennst WX010-2

[240] Hobaeramu cocquaeHne WX010-1 (200 mr, 1,96 mmoms, 194,17 mxa, 1 oxe.) u quxmmopmeraH (5 M) B
MPCABAPUTCIHPHO BBICYIMICHHBIA PCAKIUOHHBIN CcOCYX 00beMOM 40 MJI ¢ TMOCJICAYIOIIHM ITOCICAOBATCIHHBIM
mobasncHHeM TpmdTHIamuHA (297,24 Mr, 2,94 mmonb, 408,85 mxim, 1,5 5x8.), IAMCTHIAMHHONHPHIWHA
(23,92 mr, 195,83 Mmxmomb, 0.1 3kB.) w n-toayoncyib(ommaxmopuga (448,01 mr, 2,35 mmoms, 1.2 5x3.).
PeakrmonHbIi pacTeop mepememmBand mpu 25°C B TeueHHe 3 yacoB. B peakumoHHBIH pacTBOp J00aBISIH
HACBILICHHBIH BOAHBIN pacTBOpP ximopuaa amMoHuA (10 M) u ero sxcTparuposaiu auxjopmerasom (10 mu x 3).
Opranmyeckue (a3pl 0OBCIUHAIN, BBICY BN HAX OC3BOXHBIM CyTh(aTOM HATPHA M KOHLICHTPHPOBATIH IPH
MOHIKCHHOM [JABICHHH C MOJYYCHHEM HEOUYHINCHHOTO NPOAYKTa. HeEouHImeHHBI NPOAYKT OYHMINANH C
TMOMOIIBE0 TOHKOCJIOHHOM XpoMaTorpadpuu Ha IIACTUHE CHMKAre i (TMeTposeHHbIi 3(up:3tunanerar = 3:1) ¢
nonyueareM WX010-2. 'H-SIMP (400 MI'n, XJIOPOD®OPM-d) § = 7.82 (d, J=8,2 T'w, 2H), 7.37 (d, J=7.9 T,

2H), 4,44-4,30 (m, 4H), 4,12 (s, 2H), 2,47 (s, 3H), 1,32 (s, 3H).

[241] Cramus 2. Cunres coequnenust WX010

[242] IMocnenosarenbHO mo0aBsLTH cocauncHue WX008 (100 mr, 217,64 Mxmomsb, 1 5x6.), KapOOHAT KaJHA
(45,12 M1, 326,46 MxMomb, 1,5 5x8.), N,N-mumetunpopmamun (4 i) u cocauacHre WX010-2 (66,94 wr,
261,17 mxmomb, 1,2 5x6.) B IPSABAPUTCIHHO BHICYICHHBIH PCAKIMOHHBIH coCcya o0beMoM 40 M1, PeakimoHHbII
pacteop mepememmsamy npu 80°C B TeucHHe 16 wacoB. PeakumMOHHBEIA PACTBOP BRIACIUIH W OYHINATA C
TMOMOIIBEO MpeTapaTuBHOH (pam-xpomarorpaduu (soga (10 MM NHHCO;)-ACN) ¢ monyueanem WX010. 1H-
SMP (400 MI'y, XJIOPO®OPM-d) 6 = 8,99 (d, J=14,8 T'n, 1H), 8,37 (d, J=8,2 T'n, 1H), 8,17 (d, J=8,2 ', 1H),
8,09 (d, J1=7,7 T, 1H), 7,91 (t, J=8,0 T'm, 1H), 7,63 (d, J=1,3 I'u, 1H), 6,98-6,89 (m, 2H), 4,54-4,49 (m, 2H),
448 (s, 4H), 4,23 (s, 2H), 3,11 (t, J=6,4 T', 2H), 2,09-2,08 (m, 2H), 2,06-2,00 (m, 2H), 1,99-1,91 (m, 1H), 1,39

(s, 3H), 0,90-0,88 (m, 2H), 0,82-0,79 (m, 2H).

[243]  Tpmmep 011: WXO011



WO 2018/133866 59 PCT/CN2018/073640

[244] IIyTs cunTE3a

NQ\ lo) |\

HO TosO N
> WX008 - N N Y
N-7

[T ]
o6 : o

WX011-1 WX011-2 wWX011
[245] Cranus 1. Cunres coeqnnennst WX011-2

[246] Hobapmamn cocmmacHne WXO011-1 (200 mr, 2,27 mmonb, 1o5xe.) m muxmopmerad (5 mu) B
MPCOBAPHTCIBHO BBICYIICHHYK) PCAKIMOHHYI0 KOIOy oOpeMoM 40 MI ¢ TOCICAYIOIIHM T00ABICHHEM
TpudTHaamuHa (344,56 mr, 3,41 mmos, 473,94 mxi, 1,59x6.), aumetunamumHOmmpHAuHA (27,73 Mmr,
227,00 mxmons, 0,1 3xB.) u n-tonyosucyasporunximopuna 1 (519,34 mr, 2,72 mmons, 1,2 sxe.). PeakimoHHbIH
pacteop mepememmBany mpu 25°C B TeucHHe 16 yacoB. B peakiuMOHHBIN PacTBOP A00ABIILIH HACHINCHHBIH
BOZHBIN PacTBOP XJIOPHAa aMMOHHS (20 MIT) ¥ €r0 SKCTPArHPOBATH AUXJ0pMeTaHoM (20 M X 3). OpraHuyeckue
(ha3pl 0OBEIUHANH, BBICYIIHBATH HAJ OC3BOAHBIM CYyJIb()aTOM HATPHA U KOHLCHTPHUPOBAIH IIPH NMOHIDKCHHOM
JABJICHAH C TOJYyYCHHCM HCOYHINCHHOTO NPOAYKTA. HCOUMINCHHBIH NPOAYKT OYMINANH C IOMOIINBEO
TOHKOCJIOWHOH XpoMaTtorpah)u HA TNIACTHHE CHITHKATSITA (MICTPONCHHBIH >(hup:sTrmanetar = 3:1) ¢ HOJayUCHHCM
WX011-2. 'H-5IMP (400 MI', XJIOPO®OPM-d) & = 7,78 (d, J=8.0 I'n, 2H), 7,34 (d, J=8,0 ', 2H), 4,70 (dd,

J=7,6, 6,4 T'u, 2H), 4,30 (t, J=6,4 T'u, 2H), 4,23 (d, J=76,8 ', 2H), 3,29-3,22 (m, 1H), 2,43 (s, 3H).
[247] Cramus 2. Cunres coeqnnennst WX011

[248] Hobaenamm coenuacHe WX 008 (100 Mmt, 217,64 MxMmoms, 1 9xe.) u N,N-qumetundopmamuz (4 M) B
MPCABAPUTCIBHO BBICYIMICHHBIH PCAKIUOHHBIN CcOCYX 00beMOM 40 MJI C TOCJICAYIOIIHM IOCICAOBATCIHHBIM
nmobasicHIeM KapOoHata kamus (45,12 mr, 326,46 MrMois, 1,5 5xg.), oguma xamus (18,06 mr, 108,82 MxMob,
0,5 5x¢.) u coenumneHus WXO011-2 (63,28 mr, 261,17 mxmoms, 2,32 M, 1,2 5xg.). PeakiuoHHBIA PacTBOp

nepememuBay npu 80°C B TeucHHe 16 yacoB. PeakuuoHHBI pacTBOp (PHIIBTPOBAH, PA3AC/IIH H OUHINAA C
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MIOMOINBIO TpenaparuBHoil (udm-xpomarorpaduu. PeakimoHHBIH PacTBOP Pa3ACisUTH W OYHINAIN C IMOMOIIBIO
npenapaTuBHO# (uaur-xpomarorpaduu ¢ nmoayuyeHneM WXO011. 1H-AMP (400 MI', DMSO-d6) & = 10,83 (s,
1H), 8,17 (d, J=7,7 'y, 1H), 8,00 (t, J=8,0 'y, 1H), 7,87 (dd, J=0,8, 7,6 I'n, 1H), 7,80-7,74 (m, 2H), 7,40 (d,
J=12,1Tm, 1H), 7,24 (d, J=1,3 I'y, 1H), 4,68 (dd, J=6,2, 7,9 I'n, 2H), 4,47 (br t, J=5,7 'y, 2H), 4,43-4,37 (m,
4H), 3,44-3,36 (m, 1H), 2,92 (t, J=6,3 I'ry, 2H), 1,97-1,89 (m, 2H), 1,84 (br dd, J=5,2, 8,5 I';, 3H), 0,81-0,75 (m,

2H), 0,68-0,63 (m, 2H).

[249]  Tpmmep 012: WX012
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[251] Cragus 1. Cunres coexnnennss WX012

[252] IMocnenosarenbHO mo0aBsLTH cocauHcHue WX008 (150 mr, 221,99 Mmxmoms, 1 5x6.), kKapOOHAT KaHA
(61,36 M, 443,99 mxmonb, 2 3kB.), N,N-mumetmwipopmamun (4 mm) wuw  1-Opom-2-¢ropatan (56,37 wmr,
443,99 mxmonb, 30,91 Mxi, 2 5x6.) B NPEABAPUTEIBFHO BBICYIICHHYIO PEAKIHOHHYIO KOOy oOsemMoM 40 ML
Peakrmonnsiii pacteop mepememmBany npu 100°C B TeueHme 5 yacos. PeaknuoHHBIA pacTBOP (DHIBTPOBAIH
yepe3 (UIBTP C MONYYCHHEM IIPO3PAYHOTO PACTBOPA, KOTOPBIH BBIACTAIH H OYHINAIH C TOMOIIBIO
npenaparueHOit (rism-xpomarorpaduu ¢ moayuerreM WX012. 'H-SIMP (400 MT'u, XJIOPO®OPM-d) & = 8,98
(brd, J=14,8 I'u, 1H), 8,39-8,33 (m, 1H), 8,16 (d, J=8,2 I'n, 1H), 8,08 (dd, J=0,9, 7.7 I'u, 1H), 7,95-7,86 (m,
1H), 7,73 (d, J=1,1 T'my, 1H), 6,99 (d, J=1,1 I'u, 1H), 6,89 (d, J=13,2 T, 1H), 4,86-4,81 (m, 1H), 4,75-4,68 (m,
1H), 4,50 (t, J=6,1 T'm, 2H), 4,41-4,37 (m, 1H), 4,36-4,31 (m, 1H), 3,10 (t, J=6,4 I'u, 2H), 2,11-2,03 (m, 2H),

2,02-1,95 (m, 2H), 1,95-1,88 (m, 1H), 0,94-0,87 (m, 2H), 0,87-0,81 (m, 2H).
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[255] Cramus 1. Cunres coeqnnennst WX013

[256] IMocmenosarenpHO modaBsum cocnuHeHEe WX008 (100 M, 148,00 Mrmoms, 1 5x6.), kKapOOHAT KaauA
(40,91 M, 295,99 Mxmomb, 2 9xe.), N,N-mumerunpopmamun (1 1) u 1-6pom-3-Qropnpoman (41,73 wmm,
295,99 mxmoab, 30,91 Mk, 2 5x6.) B IPEIBAPHTCIBHO BBHICYIICHHYI0 PEAKIHOHHYIO Koy oObeMoMm 40 ML
PeakimonHsIii pacteop mepememmsaiu npu 90°C B TeucHue 2 yacoB. PeakuuoHHBIN pacTBOp (DHIBTPOBAIH
yepes3 (UIBTP C MOTYHYECHHEM MPO3PAvHOro pacTeopa. [Ipo3padnslif pacTBOP BBIACIMIN H OUHINAIH C TIOMOIIBIO
npenaparuBHoii (mam-xpomarorpaduu ¢ nonyuernem WX013. 'H-SIMP (400 MI'n, XJIOPOD®OPM-d) & = 8,99
(brd, J=15,2Tu, 1H), 8,37 (d, J=8,2 'y, 1H), 8,15 (d, J=8,2 T'y, 1H), 8.08 (d, J=7,7 'y, 1H), 7,90 (t, J=8.,0 I'wy,
1H), 7,67 (d, J=0,9 T'y, 1H), 6,96-6,86 (m, 2H), 4,64 (t, J=5,5 'y, 1H), 4,56-4,47 (m, 3H), 4,25 (t, J=6,1 'y, 2H),
3,10 (t, J=6,4 T'y, 2H), 2,24 (t, J=5,7 'y, 1H), 2,18 (t, J=5,7 'y, 1H), 2,11-2,03 (m, 2H), 2,02-1,95 (m, 2H), 1,94-

1,87 (m, 1H), 0,94-0,86 (m, 2H), 0,85-0,79 (m, 2H).

[257]  Tpmmep 014: WX014
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[259] Cramus 1. Cunres coeqynnennst WX014-2

[260] Pacteopsam cocmuacHEe WXO014-1 (241, 101,70 MMomb, 1 5x6.) B OC3BOJHOM TUXJIOPMCTAHC
(200 mm) ¢ mocrmeayrommMm aoOaBicHHEM auMmermwiammHOmumpuauHa (0,65 T, 532 mMomb, 0,055x8.) w©
mum3onponmmwmTAAaMAHa (26,291, 203,39 mmoab, 3543 mu, 2o9xe.). Cucremy oxmaxkmgamn g0 0°C ¢
MOCTCAYIOIAM MCAJICHHBIM J00aBICHHEM TpU(pTopMeTaHCYIb(OoHOBOTO aHrHapuma (43,04 r, 152,55 mmoms,
25,17 mu, 1,5 ox6.) mpu 0°C. 3arem cmcremy Harpesanu 10 20°C u mepeMemmBaid B TEUCHHE 2 4acoB. B
PCAKIMOHHBIH pacTBOP A00aBmuH Boay (200 mur) mpu mepeMenmBaHun. OpraHAYCCKYH (ha3y BBHIIAPHBAIH
MyTeM POTALMOHHOTO BBIAPHBAHHA 10 CYXOTO COCTOAHHUA MPH TNOHIDKCHHOM [ABICHUH C TOJTYyYCHHCM
HCOYHMICHHOTO TNPOAYKTa. HCOYMINCHHBIH NPOAYKT OYHINATH C IOMOINBI0 KOJOHOYHOW Xpomatorpadpuu
(sTHIAnETaT/IeTpOCHHbIH 3pup = oT 0 10 5%) ¢ modyucHHeM coemuHcHHS WXO014-2. 'H-SIMP (400 MTm,

XJIOPO®OPM-d) § ppm 7.29 (d, J=7,53 T, 1H) 8,51 (d, J=6,52 T', 1H).
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[261] Cranus 2. Cunre3 coeqnnenns WX014-3

[262] Pacteopsum coenuneHue WX014-2 (24 1, 65,21 MmMoutb, 1 9x6.) B cyxoMm Toayosie (200 yut) u Tpu pasa
3aMOTHAUT  Ta3000pa3HBIM a30TOM C TMOCICAYHOIUM xoOaBneHueM aumetwiamuHa (4,80 T, 58,86 MMOITB,
5,39 M, 0,9 sxe., HCI), tper-Oytoxcuma Harpus (9,36, 97,39 mmomb, 1,499x6.) uw Pdy(dba); (4,80T
5,24 mmoab, 0,08 sxg.). Cmeck mepememmBamd npu 105°C B TeueHme 12 wacoB B arMocdepe a3ora.
PeakunOHHBIN PACTBOP OXJAKIATH 0 KOMHATHOH TEMIICPATYPhI C MOCICAYIOIUM 100aBIcHACM BOAbI (400 M)
H DKCTparapoBanueM 3tunanetaroM (200 mir * 3). Opranmucckue (pa3sl 0ObCIMHAIN, MPOMBIBAIA HACHIIICHHBIM
coneBbM pactBopoM (300 M) W BBICYIIMBAJdH HAX OC3BOXHBIM CYJb(AaTOM HATPUS C TOCICIYIOLIHM
¢uneTpoBaHeM. OUIBTPAT BBHIMAPUBATA MYTCM POTAIMOHHOTO BHIMAPHBAHHA M0 CYXOTO COCTOSHHA TpPH
MOHIKCHHOM JABJICHHH C IOJNYYCHHEM HEOYMINCHHOTO IPOAYKTa. HEOUMImEHHBIH NPOAYKT OUHINANH C
TMOMOIINBE) KOJIOHOWHOH Xpomarorpaduu (3Tunanerar/meTpoiciusiii 3¢up = or 0 mo 5%) ¢ modyucHHEM
coemuueHns WX014-3. 'H-SIMP (400 MI', XJIOPO®OPM-d) & ppm 2,91 (s, 6H) 6,75 (d, J=11,04 T'n, 1H)

8,02-8,07 (m, 1H).

[263] Cramus 3. Cunres coeqnnennst WX014-4

[264] Pacteopsim coequnerne WX014-3 (91, 28,59 Mmoo, 1 9k6.) (umcrorta: 83,568%) B yKCyCHOM
kucniote (80 M) ¢ mocieayronmM qodasicHHeM mopumsymu nopomka Fe (6,39 1, 114,36 mMonb, 4 5x8.). Cmech
nepemenaay npu 20°C B TeueHne 16 yacos. PeakumoHHBI pacTBOP JOOAB/ILIM IO KAIJIM B HACHIINCHHbIH
pacteop NaOH (100 mu) uw axcrparuposamu stunanerarom (50 mu * 3). Opranmueckuce (ha3sl 0OBCIHHSAIH,
TPOMBIBAJIA HACBHIIICHHBIM COJICBBIM PacTBOpoM (300 MiT) H BBICYIIHBAIH HAX OC3BOAHBIM CyIb()aTOM HATPHS C
nocieayromuM (risTpoBaHHeM. QUIBTPAT BHINAPHBAIN IYTEM POTAIMOHHOTO BBIAPHBAHHUSA 10 CYXOTO
COCTOSIHHS TIPH TOHW)KCHHOM JABICHWH. HEOUHWIICHHBIH NPOAYKT OUWINAIM C TOMOIIBI0 KOJOHKH
(sTHnanerar/neTporciiasiii 3¢gup = ot 0 g0 25%) ¢ monyucHHeM coeanHcHHs WXO014-4. 'H-SIMP (400 MT ',

XJIOPO®OPM-d) § ppm 2.65 (s, 6H) 6,80 (d, J=10,29 T', 1H) 6,86 (d, J=6,78 T, 1H).

[265] Cramus 4. Cunres coequnennst WX014-5

[266] Pacteopsam cocmuacHne WX014-4 (1,11, 3,42 mmoms, 19xe.) (umcrota 72,474%) B OC3BOIHOM
tonyone (10 mun) ¢ mocneayromum godasmeHueM cocauHeHma WXBB-1-3 (31, 11,80 mmoms, 3,455x8.) u

qumsonponmwTUaaMuHa (928,29 mr, 7,18 mmons, 1,25 M, 2,1 oxe.). ObecmeunBaiu MPOBSACHHE PCAKIUH B
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cmecu npu 140°C B teuenme 0,5 yaca B YCIOBHAX MHKPOBOJHOBOTO H3Iy4UCHHUS. PeakIMOHHBIH pacTBOp
OXJIKJATH 10 KOMHATHOH TEMICPATYPhl C MOCJICAYIOIUM J00aBIcHIHEM BOABI (50 MII) H 3KCTparHpoOBaHUCM
stwnaneraroM (50 mut * 3). Opranmueckue (azpl 0OBCOUHATH, NPOMBIBAMHM XJOpuAoM Harpust (50 M), u
BBICYINHBAJIM Haj OC3BOAHBIM CyIb(aTroM HaTpuiA ¢ MocieAyroummM (HibTpoBaHHeM. DHIBTPAT BHIIAPHBAIH
MyTeM POTAIHOHHOTO BBIMAPHBAHMA OO0 CYXOTO COCTOSHHA IPH TNOHIKCHHOM JaBICHHH. HeouHmeHHsIH
MPOAYKT OYHINATH C TIOMOIIBEO KOJJIOHOUHOH XpoMarorpaduu (3THianeTar/merposciinsni 3¢up = ot 0 10 10%) ¢
nosyueHueM coequaeHus WX014-5. "H-SIMP (400 MT'r, XJIOPO®OPM-d) ppm 0,93 (dq, J=7.47, 3,70 ',
2H) 1,09 (xBuHT., J=3,83 'y, 2H) 1,90-1,99 (m, 1H) 2,56 (s, 6H) 4,07 (d, J=3,51 'y, 2H) 6,49 (d, J=6,53 'y, 1H)

6,73 (d, 1=10,04 T'w, 1H).

[267] Cranus S. Cunres coequnenns WX014-6

[268] Pacteopsumu coenuneHue WX014-5 (750 mr, 2,38 MmMouib, 1 9x6.) B YKCYCHOH KHCHOTE (8 M) U TpH
Pa3a 3amoHAIH Ta3000Pa3HBIM a30TOM C TMOCICAYIOMMIM J00aBICHIHECM THONMAHATa Kamud (463 mr, 4,76 MMOb,
463,00 Mk, 2 9xs.). Cmech nmepemenmsamy npu 110°C B TeueHune 4 yacos B arMocepe azora. PeakumoHHbIH
pacTBOp OXJQKAATH J0 KOMHATHOH TEMIEparypbl, KOHICHTPHPOBATH IPH TOHIKCHHOM JaBJICHHH,
perymupoBamu pH 10 8 ¢ MOMOIIBIO HACHINECHHOTO pacTBopa OukapOoHara Harpus (20 MII) H IKCTPArHpOBAIH
guxnopMeranoM (20 mu * 3). Opranudeckyro (pasy NpOMBIBATH HACBHIICHHBIM PAacTBOPOM XJIOpHIA HATPHA
(30 M) W BBICYyIIMBATH HAJ OC3BOAHBIM CyIb(AaTOM HATPUSA C MOCTCAYIOIMM (DHUIbTpoBaHHEM. Duibrpar
BBINAPHBAIN IyTEM POTALHOHHOTO BBIIAPHBAHUA JO CYXOTO COCTOAHHSA IPH TNOHIYKCHHOM [JaBJICHUH.
TTonyuennoe coequneHne WX014-6 IPHMCHSTH HEMOCPEACTBEHHO B CICAYIOMCH PEakiuu 6e3 ouncTkH. 'H-
SAMP (400 MI'y, DMSO-d6) 6 ppm 0,64-0,71 (m, 2H) 0,78-0,89 (m, 2H) 1,67-1,76 (m, 1H) 2,57 (s, 6H) 6,75 (d,

J=1,51 Ty, 1H) 7,00 (d, J=11,80 T, 1H) 7,40 (d, J=7,53 T, 1H) 12,28 (br s, 1 H).

[269] Cramus 6. Cunres coeqnnennst WX014-7

[270] Pacteopsumn coenuneHue WX014-6 (500 mr; 1,40 mmonp, 15x6.) B ykCycHOH kucnote (5 ma) ¢
mocneayrmuM go6asieHreM BoAs! (1 mum) w mepokcuaa sogopoaa (477 mr, 4,21 mmoins, 404,24 Mxi1, yncToTa
30%, 3 sxe.). Cmece mepememmsany mpu 45°C B TeucHHe 1 4yaca. PeakumOHHBI PacTBOP OXJTKIATH [0
KOMHATHOH TEMIICPATYPhI U B HETO AOOABIIATN HACHIICHHBIH PAaCTBOP CyIb(pHTa HATPHUS, MOKA HOOKpaXMaabHAS
OyMara HE mepecTaBaja OKpAIIWBATECA B CHHHI IBET. YacTh PACTBOPHUTCIA BBHITAPHBAIH H C IIOMOMIBIO

HoakpaxManbHON OyMmarud Ompeae/sId OTCYTCTBHE OCTAaTOYHOTO NEpOKCHAAa Boaopoda. Perymmposamn pH
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BOJHOTO pacTBOpa OO0 8 C TNOMOINBI0 HACHINCHHOTO pacTBOpa OmkapOoHara Hatpua (20 Ma) H €ro
SKCTparupoBamy guxjaopmeranoMm (20 mu * 3). Oprasudeckyro (pa3y HTPOMBIBAIM HACBHIICHHBIM PACTBOPOM
xmopuza Harpus (50 MII) U BRICYIIHBAIH HAJ OC3BOAHBIM CYJIb(PATOM HATPHA C MOCICAYIOIUM (DHIBTPOBAHUCM.
OunbTpar BRINMAPUBAIH MyTEM POTANHOHHOTO BBIAPUBAHHUSA 0 CYXOTO COCTOSHUS IPH MOHU)KCHHOM JABJICHHH.
TosnyuenHoe coenurerne WX014-7 IPHMEHATH HEOCPEICTBEHHO B CIIEAYIOMEH peakiuu 63 ouncTkH. 'H-
SAMP (400 MI'y, DMSO-d6) 6 ppm 0,62-0,71 (m, 2H) 0,77-0,82 (m, 2H) 2,32-2,34 (m, 1H) 2,43 (s, 6H) 7,08 (d,

J=11,29 T, 1H) 7,14 (s, 1H) 7,56 (d, J=7,53 T, 1H) 7,69 (s, 1 H).

[271] Craqus 7. Cunres coexnnenns WX014-8

[272] Pacteopsam cocauacrne WX014-7 (400 mr, 1,09 mmous, 1 9xe.) (unctota 88,522%) B MeTaHONIC
(4 mm) ¢ mocrmeayromuM modasicHueM Pd(dppf)Cl, (120 mr, 164,00 mxmomns, 0,15 5x8.) W TPHUITHIAMIHA
(221 wr, 2,18 mmoub, 303,99 mxn, 2 5x8.) W BBCACHHECM MOHOOKcHAA yriaepoma (50 ¢yuros/xs. mroiim). Cmech
nepememmBann npu 70°C B TeueHne 16 wacoB. PeaknmOHHBIN pacTBOP KOHICHTPHPOBAIH. HeouHImeHHbIH
MPOAYKT OYHINATH C IOMOMIBE) KOJOHOYHOU XpoMaTorpaduu (3Tmianerar/merponciiasrii 23¢pup = ot 0 mo 30%).
[TpoaykT TOMOIHATEIHHO OYHINAIA C TOMOIIBI0 IpenaparuBaoi TLC (3TUNAICTAT) C MOMYUCHHEM COCIHHCHHS
WX014-8. 'H-5IMP (400 MI'n, XJIOPO®OPM-d) & ppm 0,77-0,83 (m, 2H) 0,85-0,92 (m, 2H) 1,86-1,95 (m,
1H) 2,61 (s, 6H) 3,89 (s, 3H) 6,63 (d, J=13,30 'y, 1H) 6,86 (d, J=1,00 I'u, 1H) 7,54 (d, J=1,00 I'u, 1H) 7,73 (d,

J=7,78 T, 1H).

[273] Cramus 8. Cunres coexnnennst WX014-9

[274] Pacteopsam cocaumacHue WX014-8 (200 Mr, 566,13 mxmomb, 1 sx6.) (unctora 85,863%) B cMecH
terparuapodypasa (1 mum) u Boxsl (1 mu) (o6pemHOE cooTHOomeHHe: 1:1) ¢ mocnenyrommMm I00aBICHHEM
rugpokcuga mutua (41 mr, 1,71 mmoms, 3,02 sxe.). Cmech mepememmamm mpu 20°C B TeucHme 1 waca.
PeaKIMOHHBIH PACTBOP KOHICHTPHPOBAJH C TOTyUCHHEM coeauneHns WX014-9. 'H-SIMP (400 MI'u, DMSO-
d6) 6 ppm 0,65-0,71 (m, 2H) 0,75-0,81 (m, 2H) 1,79-1,88 (m, 1H) 2,41 (s, 6H) 6,67 (d, 1=12,30 'y, 1H) 7,06 (s,

1H) 7,44 (d, J=8,03 T, 1H) 7,61 (s, 1H).

[275] Cramusn 9. Cunres coeqnnennst WX014

[276] Pacteopsumn  coenqunenne WX014-9 (160 mr, 553,05 mxmonb, 15kx6.) B guxjopmerane (2 ma) ¢

mocnenyromuM  gobapneHueM N N-muveruwnpopmamuga (4 mr, 54,72 mxmoms, 4,21 mxin, 0,12x8) ©
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okcamurxiopuza (120 mr, 945,43 mxmons, 82,76 M, 1,71 sxe.). Cmech mepemenmeamu npu 20°C B TCUCHHE
2 yacos. PacTBOpHUTEIb BBHIMAPUBAIU IIPH MOHWKCHHOM JABICHUH O JOCTH)KCHMSA BA3KOTO COCTOSHHS CMECH C
MOCTCAYIOIIM A00aBICHUEM 5 Ml OC3BOJHOTO AUXJIOpMETaHa. Takue NpoueAyphl NMOBTOPSAIHM TPH pasa C
MOCHCAYIOIUM  J0OaBICHUEM COCOUHCHUS WXBB-3 (119 wr, 552,84 MxmoOJTB, 1 2x8.) 31
qumsonponmwdTHIaMAHa (72 Mr, 557,09 mxmons, 97,04 mxu, 1,01 oxg.). Cmech mepememmsanmy npu 20°C B
TeucHHEC 1 wyaca ¢ mocacOyrommM A00aBIcHHCM BOABI (50 MJI) H OKCTPATHPOBAHHCM JTHXJIOPMCTAHOM
(20 M * 3). Oprasmdeckyro (pasy NPOMBIBATH HACBHIIIICHHBIM PACTBOPOM Xjopuaa Harput (50 mum) w
BBICYIIMUBAA HAJ OC3BOTHBIM CYIb(paTOM HATPHA C TMOCICAYIONMM (DHUIBTPOBaHHCM. DUIETPAT BHIIAPHBAIH
MyTEM POTAIMOHHOTO BBHIMAPHBAHUA OO0 CYXOTO COCTOSHHSA TPH TIOHIDKCHHOM JIABJICHUH. BBICYIICHHBII
HCOYHIICHHBIH TPOAYKT OYWINATH ¢ momMompr mpemaparuBHOW TLC (muxmopmeram/meranon = 10/1) wu
BBIICIATH C TOMOIIBIO MPEMAPATHBHOM (Mdm-Xpomarorpaduu ¢ momyuerneM WXO014. 'H-SIMP (400 MI'x,
DMSO-d6) 6 ppm 0,69 (br s, 2H) 0,79 (br d, J=8,03 T'u, 2H) 1,24 (brs, 1H) 1,80-2,00 (m, 6H) 2,53 (br s, 6H)
4,43-451 (m, 2H) 6,97 (br d, J=13,05 T'u, 1H) 7,15 (s, 1H) 7,55 (br d, J=7,28 T'm, 1H) 7,71 (s, 1H) 7.85 (d,

J=7,53 T, 1H) 7,98 (t, J=7,91 T, 1H) 8,15 (d, J=8,03 T, 1H) 10,61 (s, 1H).

[277] Ipumep 015: WX015

[278] IIyTs cunTE3a
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[279] Cramus 1. Cunres coexynnennst WX015-2

PCT/CN2018/073640

[280] Pacteopam WXO015-1 (241, 101,70 mmonb, 15x8.) B Oc¢3BomHOM mmxiopmerane (200 mm) ¢

mocnenyromuM godasicareM DMAP (0,651, 5,32 mMoms, 0,05 5x6.) W mumsompomamsTiamuaa (26,29 T,

203,39 mmomb, 35,43 M, 2 sxe.). Cactemy oxaaxkaamu A0 0°C ¢ mocie AyFIUM MEACHHBIM qo0asncHueM T1,0

(43,04 1, 152,55 mmoms, 25,17 mm, 1,55x¢.) mpu 0°C. 3arem cuctemy mocteneHHO Harpesamd a0 20°C u

TICPEMEIINBAIH B TCUCHHE 2 YacOB. B peaknuOHHBIIH pacTBOp IPH MEPEMEIIMBAHNHA 100aBsum Boay (200 mur) u

OPTaHAYCCKYEO (pa3y BRIMAPHBATIH MyTSM POTANHOHHOTO BHIMMAPHBAHHA J0 CYXOTO COCTOSHHS MPH MOHIKCHHOM

JABJICHUH C MOJIyYCHUEM HCOYHINCHHOTO MPOAYKTA. HeouuineHubI# TPOAYKT OUHINAIH C TOMOIIBIO KOJIOHOYHOH

xpomarorpadpuu ¢ mpumeHeHHEM 0T 0 10 5% 3THIANCTATA/NMETPONCHHOTO 3()Hpa C MOAYUCHHEM MPOAYKTa

WX015-2. 'H-SIMP (400 MI', XJIOPO®OPM-d) & ppm 7,20 (d, J=7,28 T, 1H) 8,41 (d, J=6,53 T, 1H).
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[281] Cramus 2. Cunres coeqnnennst WX015-3

[282] Pacteopsm WX015-2 (13 1, 35,32 MmMouts, 1 9x8.) B 6e3B0aHOM Toayose (130 mur) u qo6aBmsm TpeT-
oyroxkcun Harpua (5,20, 54,11 mmoms, 1,53 sx6.) u Pdy(dba); (2,601, 2,84 mmoms, 0,08 oxe.). Cucremy
nepemermmBaan npu 105°C B Teuenme 20 yacoB B arMoc(epe a30Ta. PeakUMOHHBINA pacTBOP OXJIAXKAATH IO
KOMHATHOM TEMIECPATyphl, ero A00aBmumd B Bogy (200 M) W dKCTparupoBamd >Taiaanerarom (200 mu * 2).
Opranmicckyio (pasy MOCICAOBATSIbHO MPOoMBIBAIH BOIOW (300 M), HACHIICHHBIM COJICBBIM PACTBOPOM
(300 M) m BBICYIIMBATH HAZ OC3BOAHBIM CYJIB(PATOM HATPHA C MOCICAYIOIMM (uabTpoBaHueM. Duibrpar
BBIIAPHBAIH IIYTEM POTANHOHHOIO BBIIAPHBAHUA OO CYXOr0 COCTOAHHA IIPH NOHH)KCHHOM OABJICHHH C
MOJTY4YCHHEM HEOYHIICHHOTO MNPOAYKTa. HEOuMINEHHBIH MPOAYKT OYHUINANH C IOMOINBK) KOJOHOYHOM
xpomarorpaduu ¢ nmpumeHeHHEM 0T 0 10 20% sTHIaneTara/meTpoieciHOTO 3(Hpa C MONXy4YECHHEM HPOAYKTa
WX015-3. 'H-IMP (400 MI'u, XJIOPO®OPM-d) & ppm 3,04-3,09 (m, 4H) 3,84-3.87 (m, 4H) 6,86 (d,

J=10,04 T, 1H) 8,12 (d, J=7,03 T', 1H).

[283] Cramus 3. Cunres coequnennst WX015-4

[284] Pacteopsimm WXO015-3 (81, 26,22 mMonb, 15k6.) B JeAdHOM YykcycHOM kucaore (80 mim) ¢
MOCICAYIOIUM MEUICHHBIM A00aBincHueM mopumamu mopomka Fe (5,86, 104,88 mmons, 4 sx6.) mpu
nepemenmBanny. Cucremy nepememnmBaiu npu 20°C B Teuenne 1 yaca. PeakumoHHBIN pacTBOP BBINAPUBATIH
MyTEM POTALMOHHOTO BBIMAPUBAHUA JO CYXOTO COCTOSHHSA IPH TMOHIKCHHOM [ABJICHUH C NOJy4YCHHEM
HCOYMIICHHOTO Marcpuana W pa3dapmuara Bomoi (200 mur). Perymuposamu pH pactBopa 10 8-9 ¢ mOMOIIBIO
HACBHIICHHOTO pacTBOpa OmkapOoHara Harpua (200 M) W €ro SKCTparupoBamu guxiaopmeranoM (100 m * 2).
Opranmicckyro (pazy mpomsiBaan BoAoi (200 Mu1) W BBICYIIMBAIH HAa OC3BOTHBIM CyIb(aTOM HATPHA C
nocieayromuM (risTpoBanneM. (OUIBTPAT BHINAPHBAMN IYTEM POTAIMOHHOTO BBIAPHBAHHUSA 10 CYXOTO

COCTOAHHA C MOTy4YeHHEM mpoaykra WX015-4.

[285] Cramus 4. Cunres coequnennst WX015-5

[286] Pacteopsam WXBB-1-3 (6,98 1, 27,47 MmMoub, 3 5x8.) B 6€3B0ZHOM TOIyose (30 MIT) C IOCTCAYIOMINM
mobasicareM WX015-4 (31, 9,16 mmomb, 15kg.) (umctota: 83,959%) m ammsompommmstmiamuHa (2,49 T,
19,27 mmoms, 3,36 M, 2,1 9xg.). Cucremy Harpesamu m0 140°C B yCIOBHAX MHKPOBOJTHOBOTO H3JIYUCHHA H

NEpPEeMEIINBATN B TeucHUE 1 yaca. PeakumMOHHBIN PAcTBOP OXJAXKJATW A0 KOMHATHOM TEMIICPAaTyphl C
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mocneayrmuM godasncHueM Boabl (50 M) m 3kcTparuposanueM dtmmaneratoM (50 mur * 2). OpraHuyuecKyro
(azy BBICYIIHBATH HAA OC3BOAHBIM Cydb(aToM HATpusA ¢ NOcAcAyomuM (uisrpoBanueM. Ouisrpar
BBIMIAPUBATH IYTEM POTALMOHHOTO BBIIAPUBAHHA JO CYXOTO COCTOAHHMS IIPH TNOHIDKCHHOM JaBJICHHH C
MOJNYYCHHEM HCOYMINCHHOTO MNpOAyKTa. HeouHIneHHBIH NPOAYKT OYMINAIM C TOMOINBIO KOJOHOYHOM

xpomarorpaduu (ot 0 1o 12% 3THIaneTara/meTpoaciHoro 3(pupa) ¢ noiyueHHeM npoaykra WX015-5.

[287] Cramus S. Cunres coexnnennst WX015-6

[288] Pacteopsam WX015-5 (1,2 1, 2,71 mmoms, 1 5xe.) (uuctota 80,641%) B ICATHOW YKCYCHOM KHCJIOTC
(20 M) ¢ mocmeayrommMm goOaencHHeM ThHommaHata kKamms (0,36 , 3,70 mmoms, 360,00 mxim, 1,37 5x8.).
Cucremy mepemenmmsamy npu 110°C B TeueHune 3 wacoB. PeakmmoHHEI pacTBOp OXJTaXJANM OO0 KOMHATHOH
TeMmeparypsl, pasdaemmn Bomoi (100 M) m skcTparupoBanu muxjaopMeraHoMm (50 mu * 3). OpraHmyCcKUC
(ha3el OOBCAWHATH C TOCICAYIOIAM T00ABICHHCM HACHIIICHHOTO pacTBopa OmkapOoHara Harpmsa (200 mn) u
NepeMEIINBAIH B TeUcHHE 5 MUHYT. 3HaucHHe pH opranmdeckoil (assl cocrapmano 7-8, 4TO H3MEpPSIH C
moMompr0 pH-wHmuKatopHO#t Oymarn. OpraHuueckyro (pasy BBIACILUIH, HpOMBIBaTH BOmoi (200 M) u
BBICYIIMBAJIM HAJX OC3BOAHBIM CYTh(ATOM MArHHA C MOCJICAYIOINM (DHIBTpOoBaHHEM. DHUIBTPAT BHIAPUBAIH
MyTEM POTAMOHHOTO BBHITAPHUBAHUA 10 CYXOTO COCTOSHUA MPU MOHIDKCHHOM JABJICHHH C TOTYyUYCHHUCM MPOIYKTa

WX015-6.

[289] Cramus 6. Cunre3 coequnennst WX015-7

[290] Pacteopsumn WX015-6 (1,21, 2,62 mmomb, 1 oxe.) (uucrotra 87,114) B cMecH JeAstHOH YKCYCHOU
kucaoThl (12 M) | BOABI (2,5 M1) ¢ MOCHCAyIOmEM A0OaBICHHEM mepokcuaa Boaopoza (0.9, 7,94 mmos,
762,71 mxa, uncrota 30%, 3,02 sxg.) nmpu mepememmBanud. Cucremy mepememmsamn npu 45°C B TeucHHe
0,5 yaca. PeaknmoHHBIH PacTBOp OXJAKJANH A0 KOMHATHOHW TeMmeparypsl, pasdasmum Bomow (100 mn) m
JKCTparuposany auxjaopmeranoM (50 v * 3). Opranmueckue (a3pl 00BEAUHIIN C TIOCICYIOIAM J00aBICHHEM
HACHIIICHHOTO PacTBOpa Cydb(puTa HaTpusa (50 MI) H NMEPEMEIIHBATH B TCUCHHE 5 MHHYT. MoIKpaxmajbHAS
OyMara HC OKpAaIIWBAJIACh B CHHHU LBCT. 3aTeM B MOJYUCHHOC A0OABIIN HACBHIIICHHEIA pacTBOp Na,COs;
(200 M) W mepeMemmBaIH B TCUCHHC 5 MHHYT. 3HaucHHC pH oprammdeckoil (pa3sl cOCTaBmamo 7-8, UTO
H3MEPAIH C TOMOIIBbI0 pH-uHIMKAaTOpHOI OyMarn. OpraHuyeckyro (pasy BBIACTAIN, MPOMBIBATH B0 (200 Mur)

U BBICYIIMBATH HAJ OC3BOJHBIM CYIb(AaTOM MArHHA C MOCICAYIOIUM (puabTpoBaHueM. DUIBTPAT BHIIAPHBAIH
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IyTEM POTAIIHOHHOTO BBIMAPUBAHMA 40 CYyXOT0O COCTOSAHHA ITPU MOHUKCHHOM JABJICHUH C MOJYUCHHEM MMPOAYKTA

WX015-7.

[291] Cramus 7. Cunre3s coequnennst WX015-8

[292] Pacteopsimt WX015-7 (11, 1,78 mmomb, 15xg.) (umctota 65,303%) B Meranome (10 mum) ¢
nmocnenyromuM  godasicaueMm Pd(dppf)Cl, (0,04 1, 54,67 mxmoms, 0,15 3kB.) u TpudTHIamuHA (400,00 mr,
3,95 mmome, 550,21 Mk, 2,22 sxe.). Cuctemy nepemvernunsanu npu 70°C B Teuenne 16 yacos B armoc(epe CO
(50 ¢yHTOB/KB. AFOIIM). PCaKIHOHHBIN PACTBOP BHIMAPHBAIN MyTEM POTALMOHHOTO BBITAPHUBAHHA IO CYXOTO
COCTOSIHHS TIPH TOHWKCHHOM JaBJICHHH C TOJYYCHHEM HEOUMINCHHOTO MAaTepHaja, KOTOPBIH OUWINAIH C
MOMOIIBI0 KOJIOHOUHOH xXpomarorpaduu ¢ mpumencHHeM oT 0 mo 40% sTunarerara/meTposeiiHoro >¢upa ¢

noiay4eHueM npoaykra WX015-8.

[293] Cramus 8. Cunres coequnennst WX015-9

[294] Pacteopam  WXO015-8 (0,6, 1,55 mmoms, 19xe) (umctota: 89,457%) B 0Oe3BOZHOM
Terparuapodypane (5 M) ¢ mocaeayrmuM g00aBIcHuEM pacteopa ruapokcuna jutud (0,112 1, 4,68 MMob,
3,01 5x¢.) B Boge (5 mu). Cucremy mnepemenmBamu npu 20°C B TeueHme 1 yaca. PeakioHHBIH pacTBOp
BBIMIAPUBATH IYTEM POTALMOHHOTO BBIIAPUBAHUA A0 CYXOTO COCTOAHHMS IIPH MOHIDKCHHOM JaBJICHHH C
NOJIyYCHHEM HCOYHINCHHOTO Marepuana. K HEOuHIIeHHOMY MpPOAYKTY JOOABIAUIM CMEIIAHHBIA PacTBOP
muxyiopmeran/meranon = 10/1 (15 mun) u mepemMeInnBamy B TCHCHHE 15 MHH. C MOCTICAYIOIUM (DHIBTPOBAHHEM.
QunbTpar BHIAPUBAIN IyTEM POTALHOHHOTO BHIMAPUBAHHUS A0 CYXOTO COCTOSHHS IPH MOHIKCHHOM JABICHUU
¢ nonyuerneM npoaykra WX015-9. 'H-SIMP (400 MT'u, DMSO-dg) & ppm 0,66 (br d, J=3,01 T'n, 2H) 0,72-0,84
(m, 2H) 1,77-191 (m, 1H) 2,58 (brs, 4H) 3,55 (brs, 4H) 6,74 (d, J=11,80 T, 1H) 7,16 (s, 1H) 7,50 (d,

J=7.78 T, 1H) 7,72 (s, 1H).

[295] Cramusn 9. Cunres coeqnnennst WX015

[296] Pacteopam WX015-9 (0,1, 301,80 Mxmomb, 15x6.) B OC3BOOHOM JuxjopMeTane (2 Mi) ¢
mocneayromuM  godasncHueM N N-mumetmipopmamuma (5 mr, 68,41 mxmoms, 5,26 mxn, 2,27¢-19x8.) u
mobasnmeHneM okcammrxiopuaa (0,08 r, 630,29 mxmois, 55,17 mxa, 2,09 sxe.) B armoc(epe azora. Cucremy
nepememuBay mpu 20°C B TeueHue 0,5 yacoB. PeakiumoHHBI pacTBOp BBHIMAPWBATH IYTEM POTAIHOHHOTO

BBIMIAPUBAHUA OO0 CYXOro COCTOAHHA HPH IMOHIMKCHHOM JaBJICHUH A0 AOCTHIKCHHUA BA3KOTO COCTOSHHA C
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MOCTEAYIOIIM J00aBIeHHEM O€3BOJHOTO AuxnopMeTana (2 mu). Takwe mpouexypsl HOBTOPSUIH TPH pasa C
MOCICAYIOIUM TOCJICIOBATCIbHBIM  100aBIcHHEM Oe3BogHOTO guxjopmerana (2 mm), WXBB-3 (0,065t
301,97 mxmomb, 1,00 sxg.) u auuszonpommwisTiiamuna (0,08 1, 618,99 Mmxmons, 107,82 mii, 2,05 5xg.). Cucremy
nepemenmBaay npu 20°C B TeueHme 1wuaca. PeakimoHHbBIH pacTBOp pazbapwumm Bomoid (20 M) H
JKCTparupoBasu auxjaopmeraHoM (20 mur * 2). Opraruueckyro (pazy mpomsisami Boaoi (30 M) H BBICY IIUBATH
Hax OC3BOOHBIM CyIb(PaTOM HATPUA C TOCIACAYIOIMM (DHasTpoBAaHHCM. HIETPAT BHIAPHBAN IyTCM
POTAHOHHOIO BBIMAPHBAHUA A0 CYyXOro COCTOAHHA ITPH IMOHUKCHHOM OABJICHUH C IOJTYUCHHCM HCOUHILCHHOTO
nmpoaykTa. HeounmeHHbIH POy KT BBIACISUIN H OUHIIATIH C TOMOIIBIO MPeNapaTHBHON (am-xpomartorpaduu ¢
nosyuerneM WX015. 'H-SIMP (400 MI'n, XJIOPO®OPM-d) & ppm 0,80 (br d, J=3,26 T'n, 2H) 0,91 (br d,
J=8,03 ', 2H) 1,87-1,94 (m, 1H) 1,96-2,09 (m, 4H) 2,79 (br d, J=4,02 I'y, 4H) 3,10 (brt, J=6,27 I'n, 2H) 3,73
(br s, 4H) 4,50 (br t, J=6,02 Ty, 2H) 6,81 (d, J=13,80 'y, 1H) 6,99 (s, 1H) 7,71 (s, 1H) 7,84-7,96 (m, 1H) 8,05

(dd, J=15,69, 7,91 T';, 2H) 8,36 (d, J=8,28 I'ry, 1H) 9,00 (br d, J=15,56 'y, 1H)

[297]  Tpmmep 016: WX016

[298] IIyTs cunTE3a
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[299] Cramus 1. Cunres coeqnnennst WX016-2

[300] Pacteopam WX016-1 (201, 201,75 mmoms, 13xe.) B CHCl; (200 My) B TIpeaBapHUTEIIBHO
BBICYHICHHOH KpyIIIOZOHHOH Kosi0e o6beMoM 100 mi. Tlocie T0ro, kKak peakMOHHYIO CHCTEMY OXJIQKAATH A0
0°C, B Hee nobasmum mopimsivu PCls (84,03 1, 403,51 Mmoo, 2 oxg.). ObecneunBa NPOBEACHHE PCAKIUH B
cucreme npu 0°C B Teuenne 30 munyT. 3arem B cucremy ao6aenstmu ZnCl, (1,37 1, 10,09 mmons, 472,48 MK,
0,05 sx8.) 1 Br, (64,48 1, 403,51 Mmmoub, 20,80 M, 2 5xe.). 3aTeM TEMIICPATYPy PCAKIHOHHON CMCCH MOBBIIIAJH
mo 0-25°C w peakiur0 TPOBOAWIM B TCUCHHC 5 4acoB. B PCAKUHMOHHBIA PACTBOP MCIICHHO JOOABISIH
HACBHINICHHBIH PacTBOp cyiab(uTa HaTpus mpu mepeMeinnannu 10 noiayueHusa pH = 8-9. Opranmieckyro (azy
coOupanyu TOCIC Pa3aciCHUSA W BOAHYEO (pasy skctparmpopamu amxymopmeraHoM (3 * 100 m). Oprarmucckue
(a3el OOBCOHWHANH, TPOMBIBATH HACBIIICHHBIM COJNCBBIM pacTBopoM (1 * 200 M) W BEICYIIWBAIA HAX
6e3BoaHBIM Cyib(daroM HaTpusd c nocrexyommM (rrsTpoBaHneM. (OHUIBTPAT KOHLICHTPHPOBAIH IIPH

MOHIKCHHOM JABJICHUH ¢ nonyucHiHeM WX016-2.

[301] Cramus 2. Cunres coeqnnennst WX016-3
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[302] Hobapmamn wcxoxmeiii Marepuman WX016-2 (10, 38,92 mmonp, 19x6.) B TPEIBAPUTCIHHO
BBICYHICHHYIO KPYIJIOJOHHYIO KOOy oObemoM 250 mia ¢ mocneayroommMm podasicHueM cMecH H,O (5 mum) u
MeOH (45wmm). B cucremy wmemnenno apob6asmsuim PPh; (10,211, 38,92 mmons, 19kxe) mpu 40°C u
NMEPEeMCIIMBAIA B TCUCHHE 3 yacoB. PacTBopHuTeNh B PCAKUHMOHHOW CHCTEME KOHICHTPHPOBATH [0
NPUOTH3UTEIFHO MOJOBHHBI €T0 HAYAIbHOTO 00beMa B BAKYYME U MEAJICHHO JOOABIUIH BOAY OO0 HCUC3HOBEHHA
TBCPOOTO OCaaka. Teepabic BEICCTBA OT(HIBTPOBBIBATH H (PHIBTPAT 3KCTPATHPOBANH JUXTOPMETAHOM
(3 * 30 mm). Oprasmueckyro (pasy MPOMBIBATH HACHIICHHBIM COJICBBIM pacTBOpoM (2 * 40 mu1), BBICYIIHBATH
Hax OC3BOOHBIM Cyib(aToM HATPHA, (UIBTPOBAAH W KOHICHTPHPOBATH NPH TOHIKCHHOM JABIICHHH C
nonyueareM WX016-3. 'H-SIMP (400 MI'n, XJIOPOD®OPM-d) & ppm 1,73-1,87 (m, 2H) 2,13-2,23 (m, 2H)

2,23-2,31 (m, 3H) 3,37-3,49 (m, 2H) 4,51 (t, J=4,39 T';, 1H), macca/3apsn = 178,09 [M+1].

[303] Cramus 3. Cunres coeqnnennst WX016-4

[304] Hobapmamn WX016-3 (7,21, 28,31 MmMonb, 15x6) B BBICYIICHHYIO KpPYIJIOAOHHYIO KOOy C
nmocneayromum godasncareM ACN (20 mm), KOAc (11,111, 113,24 mmous, 4 5xe.) u 18-kpayH-6 (2,24 T,
8,49 mmonb, 0,3 5x6.) IpH NEPEeMEIIMBAHUE M HATPEBAIU 10 TeMIeparypsl Bosepara (uiermsl mpu 85°C B
TeucHHe 1 yaca. PEakMOHHYIO CUCTEMY OXJAKAANIHM A0 KOMHATHOM TeMIeparypsl, peryauposaiu pH mo 3-4 ¢
moMomp0 1 M XJIIOPHCTOBOZOPOJHOH KHCIOTHI W €€ JKCTparupoBanu guxjopmetanoMm (3 x 20 m).
Oprannyeckue (pa3sl 00beIUHTH, peryauposand pH 1o 8-9 ¢ MOMOIIBIO HACBHIIICHHOTO PacTBOpa OukapOoHaTa
HATpUA M HX 3KCTparuposanu auxiaopmeranoM (3 x 30 mm). Opranuueckue (pa3zsl MPOMBIBATH HACHIICHHBIM
COJIEBBIM pacTBOpoM (2 x 40 Mur), BBICYIIMBAIH HAA OC3BOAHBIM CYJIB(ATOM HATPHSI W KOHICHTPHPOBAIH IIPH
MOHIKCHHOM JaBicHuH. OCTaTOK OYHINAM ¢ MOMOIIBIO KOJIOHOYHOH XpoMarorpadpuu (DCM:MeOH = ot 100:0
10 40:1, 10 20:1) ¢ momyuernem WX016. 'H-SIMP (400 MT', XJIOPO®OPM-d) & ppm 1,79-1,96 (m, 4H)

2,01-2,08 (m, 1H) 2,22-2,32 (m, 2H) 3,25-3,37 (m, 3H) 5,17-5,25 (m, 1H), Macca/3apsa = 158,1 [M+1].

[305] Cramus 4. Cunres coeqnnennst WX016-6

[306] Jo6asmstmu coequacarne WX016-4 (20,00 1, 127,25 mMoms, 1 oxe.) u coenuaecarne WX016-5 (14,521,
38,18 mmomb, 0,3 5x6.) B BRICYHNICHHYH) KPYIJIOZOHHYE) KOOy ¢ MOCICAYIOIHUM AOOABIICHHEM alCTOHHTPHIIA
(250 mum). PeaknmorHyro cuctemy Harpepaimu 10 60°C W mepeMemnBanid B TCUCHHE 4 4acoB. PeakumOHHBIH
PaAcTBOp OXJKIATH IO KOMHATHOH TEMICPATYPHI ¢ MOCACAVIOIMM POTALMOHHBIM BBITAPHBAHHEM 10 CYXOTO

cocrogHud. B peakuuoHHyr koi0y noGasmuim Boxy (250 mm) u muxmopmeran (250 mu). Ilocne Toro, kak
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OPraHUYCCKYIO (pa3y W BOAHYIO (pa3y pasneiaid, BOTHYIO (pa3y 3KCTparupoBaan AuxyiopMmeraHoM (200 mu * 2).
Opranmucckue (pa3pl 0OBCIUHATN, MPOMBIBAIH HACHIICHHBIM COJICBBIM PAcTBOPOM (200 M), BHICYIIWBAIH HAX
Oc3BomHBIM Cyab(aToM HaTpud, (PUIBTPOBATH U BBHIIAPHBAIM IYTEM POTALMOHHOTO BBINAPHBAHHA C
BHICYIIMBAHHEM TpPH TOHIKCHHOM NABICHHH ¢ moayucHueM WX016-6. 'H-SIMP (1H-SIMP (400 MI'x,

XJIOPO®OPM-d) 6 ppm 1,86-1,93 (m, 2H) 1,96-2,07 (m, 2H) 2,11 (s, 3H) 3,28-3,35 (m, 2H) 5,41-5,47 (m, 1H)

[307] Cramus S. Cunres coexnnennst WX016-7

[308] Job6asmsumn coequacane WX016-6 (12,001, 67,29 MmMonb, 1 9x6.) B BBICYHNICHHYIO KpPYIJIOJOHHYIO
K070y C MOCTCAYIOIMM TOCIICAOBATCIEHEIM qo0asncHeM coeauacHuS WXBB-4 (10,54 1, 69,27 mMois, 1 5x8.)
u mukiorekcanoma (200 mm). Bo3oyx B cucTeMe 3amonHAIH a30TOM H3 OAJUIOHA W NPOLEAYPHI TOBTOPSIH
IBAKIBL. PeakmmorHyI0 cuctemy Harpesamd a0 135°C u mepememmBany B TeucHHe 12 yacoB. PeakmmoHHBIH
PacTBOp OXJAXKAAMH [J0 KOMHATHOW TCMICPATYPHl C MOCJICAYIOINMM J00aBICHHEM BOABI (250 M) w
perymuposamm ero pH g0 4-5 ¢ momompro 1 M XTOpHCTOBOAOPOAHOW KHCIOTH. BoaHyro (hpady mpoMBIBAIH
stumaneraroM (200 mut * 3) u perynmuposanu pH momyueHHo#t BogHOH (pas3sl 10 9 ¢ momompo 1 M ruapokcuaa
HATPHA C MOCICAYIOINM SKCTPATHPOBAHUEM AUXJIOpMeTaHoM (250 mur * 3). Opranmueckue (as3sl 0ObeIUHATH,
MIPOMBIBAJIN HACBHIIICHHBIM COJICBBIM PAacTBOPOM (250 MiI) M BBICYIIHBATIM HAX OC3BOMHBIM CYJIb(ATOM HATPHUS C
nocieAyromuM (uiabTpoBaHueM. DHUIBTPAT BHINMAPHBAIU IyTEM POTALHMOHHOTO BBIAPHBAHHA 1O CYXOIO
COCTOSHHA IIPH TNOHIDKCHHOM JaBieHHHU (BOAsMHOH Hacoc, 50°C) ¢ mosyueHHEM HEOUMINCHHOIO IPOIYKTA.
HeounmeHHbIH TPOAYKT BRIACISUIH W OUMINAHM ¢ moMoisio npenaparusuoiit HPLC (soza (0,04% NH;-H,O +
10 MM NH,HCO;)-CAN) ¢ monyuennem coemunerns WX016-7. 'H-SIMP (400 MI', XJIOPO®OPM-d) § ppm
1,99-2,09 (m, 2H) 2,11 (s, 3H) 2,14-2,26 (m, 2H) 4,21-4,37 (m, 1H) 4,56 (br s, 2H) 4,75 (dt, J=13,93, 4,83 T'.y,
1H) 6,24 (t, J1=4,02 T, 1H) 6,51-6,58 (m, 1H) 7,51-7,57 (m, 1H) 7,60-7,65 (m, 1H). MS macca/3apsx: 274

[M+H]+.

[309] Cramus 6. Cunres coeqnnennst WX016-8

[310] JoGasmsumn coequmaerne WXBB-1 (3,501, 13,39 MMomnb, 1 5%6.) B BBICYIICHHYIO KPYIJIOTXOHHYIO
KO0y C MOCICAYIOMIM A00aBICHHEM auxjopMerana (35 mm). Bo3ayx B cucTeMe IBAKIBI 3aMOTHATH a30TOM H3
6amiona. K monyuernomy nodasmumm N,N-gumermwnpopmavun (0,1 v, 1,3 mmons, 0,1 5x6.) B OKCATHIXIOPHT
(2wmm, 22,85 mmomb, 1,7 5x8.) B armochepe a3ota. PeakiMmOHHYHO CHCTECMY ICPEMCIIMBATH NPH KOMHATHOM

temneparype (20°C) B TeueHHEe 3 4acoB, NOKA PCAKIUOHHBIH pacTBOp HE CTAHOBHIICA IPO3PAYHBIM.
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PeakimoHHBIH pacTBOp KOHIEHTPHPOBAIH 10 15 MJI ¢ mOCHeayIOmMuM 100aBICHUEM OS3BOMHOTO TUXJIOPMETaHA
(20 M) m 3areM KOHUCHTpUpoBATH 10 15 Mn. Takwe mpoueaypsl MOBTOPSIH TPH Pa3a. 3areM I00aBILLIH
6e3BoaHbIH AuxyopMeTaH (20 MII) M BO3AYX B CHCTEME JBAXKABI 3aMOJHAIH a30TOM U3 6amioHa. K nmonyueHHOMY
mobaemstmu  coenuueHne WX016-7 (3,50, 12,03 mmomb, 0,9 5x6.) w  N,N-mumerunpopmamun (2,4 mu,
13,78 mmomb, 1 2x6.) B atMoc(epe a30Ta. PeaknmoHHYI0 CHCTEMY IEpeMEIIMBATH IIPH KOMHATHOH TeMIeparype
(20°C) B Teuenme 1 waca ¢ mocieayrommM goOaBicHHEM BOabl (50 M) W 3areM peryamposaan pH mo 9 ¢
TMOMOIIBEO TBEPIOTO KAapOOHATA KAJMHA W IKCTPArupoBad muxiaopMmeraHoMm (50 mu * 3). Oprammueckue (paszbr
OOBCOMHAIM, MPOMBIBAIA HACHIICHHBIM COJCBBIM pacTBOpoM (50 MiI) W BBICYIIMBATH HAX OC3BOIHBIM
cymp(patoM HATpHA C TOCHCAYIOIUM (UIbTpoBaHHeM. OUIBTPAT BBHIIAPHBANH IYTCM POTAIHOHHOTO
BBIIAPUBAHUSA A0 CYXOTO COCTOSIHHS IIPH MOHUKCHHOM JABJICHUH C noayuecHueM WX016-8. "H-SIMP (400 MT ',
DMSO-d6) 6 ppm 0,68-0,73 (m, 2H) 0,78-0,83 (m, 2H) 1,81-1,89 (m, 1H) 1,99-2,08 (m, 4H) 2,09 (s, 3H) 2,25
(s, 3H) 4,28-4,36 (m, 1H) 4,71-4,81 (m, 1H) 6,19 (s, 1H) 7,19 (d, J=1,25 T'n, 1H) 7,49 (d, J=11,04 I', 1H) 7,64
(d, J1=6,53 ', 1H) 7,70 (d, J=1,25 ', 1H) 7,93 (d, J=7,03 T';, 1H) 8,04 (t, J=7,91 I'n, 1H) 8,22 (d, J=8,03 I'wy,

1H) 11,03 (s, 1H). MS macca/3apsaza; 516,4 [M+H]+.

[311] Cramus 7. Cunres coeqnnennst WX016

[312] B BBICYIICHHYIO KPYIJIOZOHHYIO K010y no0asmam coenuHeHue WX016-8 (3,00 1, 4,23 mmons, 1 2xe.)
(umucToTa 72,65%) W B peakUHOHHYK KOJIOy n00aBmimm cMmech TeTparuapodypana (15 mu) u Boasr (5 mu)
MOCTESAYIOIUM JO0AaBICHHEM MOHOTHApara ruapokcuaa jutus (532 mr, 12,68 mmons, 3 5x8.). PeakunoHHyO
CHCTCMY TMCPCMCINUBAN TMPH KOMHATHOH Temmeparype (24°C) B TeucHue 2 4acoB. B pPeakuHOHHBIA PacTBOP
Jobasumr BoAy (50 MT) ¢ MOCTCAYIOIMM SKCTparupoBaHueM auxjopmeraHoM (50 mur * 3). OpraHumucckue
(a3el OOBCAMHATH, TMPOMBIBATH HACBHIIICHHBIM COJCBBIM PacTBOpoM (50 MIT) W BBICYIIMBATH HAX OC3BOIHBIM
cymp(patoM HATpPHA C TOCHCAYROIUM (UIbTpoBaHHeM. OUIBTPAT BHIAPHBANH IMYTCM POTAIHOHHOTO
BBIIAPUBAHUSA OO CYXOTO COCTOSIHHS MPH MOHIDKCHHOM JaBjcHUH ¢ noayucHueM WXO016. 'H-SIMP (400 MTI't,
DMSO-d6) 6 ppm 0,68-0,73 (m, 2H) 0,78-0,83 (m, 2H) 1,81-1,89 (m, 1H) 1,99-2,08 (m, 4H) 2,09 (s, 3H) 2,25
(s, 3H) 4,28-4,36 (m, 1H) 4,71-4,81 (m, 1H) 6,19 (s, 1H) 7,19 (d, J=1,25 T, 1H) 7,49 (d, J=11,04 T'y, 1H) 7,64
(d, J=6,53 T, 1H) 7,70 (d, J=1,25 T'm, 1H) 7,93 (d, J=7,03 ', 1H) 8,04 (t, J=7.91 T'y, 1H) 8,22 (d, J=8,03 I'my,

1H) 11,03 (s, 1H). MS macca/zapsan; 474,2 [M+H]+.

[313] Ipumep 017: WX017-WX018
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[314] Cramus 1. Cunres coequnennii WX017, WX018

[315] Coenunerne WX016 pazaensmm ¢ momompro SFC  (xomonka: YMC CHIRAL Amylose-C
(250 mm * 30 MM, 10 mxwm): momemwxksas (¢aza: [EtOH ¢ 0,1% NH; H,O]: B: ot 55% mo 55%, muH.) ¢

nonyucHueM WX017 u WXO018, pems yaepsxusanud: 0,921 MuH. 1 1,459 MUH. COOTBETCTBEHHO.

[316] Bpems yaepxusanus WX017 cocrapmier 0,921 mun. 'H-SIMP (400 MT', DMSO-d6) & ppm 0,67-
0,73 (m, 2H) 0,77-0,84 (m, 2H) 1,82-1,97 (m, 4H) 2,14 (br dd, J=9,16, 5,65 ', 1H) 2,25 (s, 3H) 4,20-4,30 (m,
1H) 4,68 (br d, J=13,80 I'ry, 1H) 4,90 (brd, J=4,77 I', 1H) 5,81 (d, J=5,27 ', 1H) 7,19 (d, J=1,25 'y, 1H) 7,49
(d, J=10,79 I', 1H) 7,63 (d, J=6,53 'y, 1H) 7,70 (d, J=1,25T'w, 1H) 7,91 (d, J=7,53 I', 1H) 8,02 (t, J=7.91 I'yy,

1H) 8,20 (d, J=8,28 ', 1H) 10,99 (s, 1H). MS macca/zapsx: 474,5 [M+H]+.

[317] Bpems yaepxupanns WX018 coctapmser 1,459 mun. 'H-SIMP (400 MT', DMSO-d6) & ppm 0,68-
0,73 (m, 2H) 0,77-0,84 (m, 2H) 1,81-1,98 (m, 4H) 2,14 (br dd, J=8,91, 5,40 'y, 1H) 2,25 (s, 3H) 4,21-4,29 (m,
1H) 4,68 (br d, J=14,31T'n, 1H) 4,87-4,93 (m, 1H) 5,82 (d, J=5,02 'y, 1H) 7,19 (d, J=1,00 I'u, 1H) 7,49 (d,
J=10,79 I'y, 1H) 7,63 (d, J=6,53 T'u, 1H) 7,70 (d, J=1,00 'y, 1H) 7,91 (d, J=7,28 ', 1H) 8,02 (t, J=7,91 ', 1H)

8,20 (d, J=8,03 I'y, 1H) 11,00 (s, 1H). MS macca/3apsax; 474,2 [M+H]+.
[318] HcneITanne 0HOJIOrHYeCKOi AKTUBHOCTH

[319] JKCHepUMEHT AJTLHBIH npuMep 1. AKTHBHOCTH (pepMeHTa
[320] Pearenrtnl

[321] [NepBuunsrii padoumii Oydepnsrii pacteop: 20 MM Hepes (pH 7,5), 10 MM MgCl,, 1 MM EGTA,

0,02% Brij353, 0,02 mr/mn BSA, 0,1 MM Na;VO,, 2 MM DTT, 1% DMSO.
[322] O0paboTka coemHECHAS

[323] Tectupyemslec coeqUHEHHA COCTaBIALIM B BHAC 10 MM Matounoro pacteopa B DMSO, xotopsrit
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pasbaemsum B 3 pasza ¢ moxyucHHEM BCero 10 xoHueHTpaumii U momemand B 384 -myHounsni miaameT (Cyclic

Olefin Copolymer LDV Echo®).

[324] Hasepanue kunassi: ASK1/MAP3KS (Invitrogen, Kapnc6an, Kamudoprus).

[325] Tun: PexoMOMHAHTHBIH TOTHOPAa3MEPHBIi OeI0K ueoBeka, MeueHHbIH GST.

[326] Koneunasi padouas koHnenrpanus gpepmenta: 20 HM.

[327] Cyocrpar: OcHoBHOM MueTHHOBEIH O6¢710K, MBP (Active Motif, Kapnc6an, Kamudopums).

[328] Koneunas padouas koHmeHTpanusa cyocrpara: 20 MM,

[329] IKCIEPUMEHT ATHHBIE TPOTETYPhI

[330] 1. CybeTpar pacTBOPSIH B CBSKCIOIYUCHHOM IICPBHYHOM padoueM Oy(hepHOM pacTBOpE.

[331] 2. B yka3aHHBIH BBIIIC PACTBOP CyOCTpara JOOABIAIH HCOOXOAUMBIH (hakTop Ko(pepMeHTa.

[332] 3. B pactBop cybcTpara 100aBIAIN KHHARY H OCTOPOYKHO MEPEMCIIHBAIIH.

[333] 4. PactBop TectupyeMoro coeauHeHus B DMSO noGasmsum B paboumii pacTBOp KHHA3Bl H

HHKYOHPOBAJIH IPH KOMHATHOH TEMIIEpaType B TeuecHHE 20 MUHYT.

[334] 5. PeakIMiO HHHIMHPOBATH MyTeM J00ABICHIA B paGoumii pacTBop "P-ATP (yIc/IbHAS aKTHBHOCTH
10 MxKu/MKIT).

[335] 6. MaKyOupoBamy mpyH KOMHATHOH TEMIIEparype B TCUCHHE 2 YacoB.

[336] 7. HeOOmpIIYEO MOPIMEO PCArcHTOB MMOMCIIATH HA OyMary HOHOOOMEHHOTO (pumsrpa P-81.

[337] 8. ©wisTpoBanbHYK Oymary Tpu pasza mpomsieaan 0,75% ¢ocgarasm Oy(pepoM ¢ BEIMBIBAHHCM

HCCBA3AHHOTO (poc(haTa M 3aTCM BBHICY ITHBAJIH.

[338] 9. Onpenesimm paguoakTHBHOCT OCTATKA HA (PHIBTPOBAIBHON Oymare.

[339] 10. Iloka3arenab aKTUBHOCTU KHHA3bI BBIPAKAIH KAK OTHOIICHHUE AKTUBHOCTH KHWHA3bI, OCTABLICHCS B
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TECTHPYEMOM 00pa3Ie, K aKTHBHOCTH KHHA3H B cpeac-aocurene (DMSO).

[340] 11. 3anmceiBamu 3HaueHus ICsy M CTPOMIM aNIpPOKCHMALMIO KPHBOH ¢ momMompro Prism
(mporpammuoro obecmeucHuss GraphPad). OxcnepuMeHTaNBHBIC pPE3yIbTarhl IMOKA3aHel B Tabmuie 1 u

Tabmuue 2.

Tabmuma 1. Pe3yapraTsl CKpHHHHTOBOTO HCCIICAOBAHMS in Vitro COCAWHECHUIT O HACTOAMIEMY H300PCTCHHIO

Ne CocauHCHHC ICso (HM)
1 ITpumep 001: WX001 1,82
2 ITpumep 002: WX002 5,6
3 [Tpumep 003: WX003 943
4 ITpuvep 004: WX004 >1000
5 ITpmvep 005: WX005 35,3
6 [Tpumep 006: WX006 19,20
7 ITpumep 007: WX007 16,60
8 ITpumep 008: WX008 544
9 ITpumep 010: WX010 7,20
10 ITpumep 011: WXO011 7,61
11 ITpumep 012: WX012 7,04
12 ITpumep 013: WX013 7,93
13 ITpumep 014: WX014 10,70
14 ITpumep 015: WXO015 10,10
15 ITpumep 016: WX016 4,12
16 ITpumep 017: WX017 12,50
17 ITpumep 017: WXO018 6,57

Tabmuma 2. Pe3ynpTaTsl CKpHHHHIOBOTO HCCICIOBAHM in Vitro COCAWHECHUI MO HACTOANIEMY H300PCTCHHIO

Ne CocauHCHHE 3uaucuue 1Cs
1 ITpmvep 001 A

2 ITpmmep 002 A

3 ITpmvep 003 B

4 ITpmmep 004 B

5 ITpmvep 005 A

[341] [Mpumeuanne: A < 100 1M; B > 100 =M.
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[342] 3ak/0YeHne: COCOMHCHMA IO HACTOAIECMY W300pPETEHHIO XapaKTEPH3YIOTCS 3HAYHTCIBHBIM

HHrHOHpYIOIUM 3(pdekToM B oTHOmECHHH ASK 1.

[343] JKcnepuMeHT AJILHbIH npuMmep 2. Hccreropanne GpapMaKOKHHETHYECKHX XAPAKTEPHCTHK
[344] OKCIEPUMEHTATBHBIC CTIOCOOBI
[345] B maHHOM HCCIEIOBAHUH HCTONB30BATH caMUOB Mbimeil C57BL/6. KOHICHTpaLMIO TEKapCTBEHHOTO

CpeACTBa B IUIA3ME MBIICH, KOTOPBHIM BBOAWIM BHYTPHBCHHO MM TNEPOPATBHO TECTHPYEMOE COCOHHEHHE,
KOJTHYECTBEHHO ONpEIC/UM B Pa3IHYHBIE MOMCHTBHI BpeMEHH C momompro cmocoba LC/MS/MS
COOTBETCTBCHHO, C IICTBI0 OLCHKH (PAPMAKOKHHCTHYCCKHX XAPAKTCPHCTUK TECTHPYEMBIX JICKAPCTBCHHBIX

CPEACTB Y MBILICH.

[346] [Tpo3pauHbIii pacTBOP TECTHPYSMOTO COCOMHCHHUA BBOAWIM MbImaM C57BL/6 B XBOCTOBYXO BCHY
(ronomaHue B TEUCHUE HOYH, BO3pacT 7-10 HeAEnb) H TECTHPYEMOE COCAMHCHHE BBOAMIM BHYTPHKCIYIOYHO
mermaMm C57BL/6 (ronomanume B TeUcHHE HOYH, Bo3pacT 7-10 Henems). OtOmpann 30 MKI KPOBH U3 SIPSMHOI
BCHbI WJIM XBOCTOBOM BEHBI KMBOTHBIX uepe3 0,0833, 0,25, 0.5, 1, 2, 4, 6, 8 u 24 yaca mocic BBEACHHUI H
MOMEINATH B MPOOUPKY C aHTHKOArY/LIHTOM, coaepxkamryio EDTA-K,, ¢ mocneayromum neHTpuyrupoBaHueM
npu 4°C B TeueHue 15 MuHYT H cobupamu miasMy. KoHUIEHTpanuio B IUia3Me ompene/sim ¢ momompro LC-
MS/MS. ®apMakOKHHETHYCCKHE MAPAMETPHI PACCUHTHIBAIH C IOMOIIBE) JIHHCHHOTO JOTAPH(PMHUCCKOTO
METOA Tpamemui B COOTBETCTBHH C HEKOMIIAPTMEHTHOH MOAETBI0 C NPUMEHECHHEM MPOTPAMMHOIO
obecneucHus 11 (papMAKOKHHETHUECKOoro Mozeuposarmst WinNonlin™ Version 6.3 (Pharsight, MaysTus-

Bsto, Kamuoprus). Pe3ynprars! 3KCHepHMEHTOB IIOKA3aHEI B TAOIHIE 3.

Tabmuma 3. Pe3yapTarsl (PapMAKOKHHCTHYCCKOTO HCITBITAHHUS

CocauacHHC Konnentpanusa (HM-1.) Buonoruueckas 1OCTYMHOCTD
WX002 408566 156%
WX017 59396 165%
WXO018 53367 102%
[347] 3aKIFOYCHHE KCIICPHMEHTA: COCIHHCHHS 0 HACTOAMIEMY H300pPETCHHIO XapaKTEPH3YIOTCS BBHICOKOH

KOHIICHTpaue ¥ OHOJIOTHIECKON JOCTYITHOCTBIO Y MBIIICH.
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DopmyJia n3o0perTeHnst

1. Coenunenue, npeactasiacHHoe popmynoit (II), ero (papmaneBTHUCCKH mpUEMIEMas COJb H €TI0 TayTOMEp,

MPHYCM N0 MCHBIICH Mepe OuH U3 X1, X, H X3 IPSACTaBIACT co00i N, a oCTabHBIC MPeacTaBroT codoit CH;
n BeIOpan u3 0 wm 1;

R, sei0pan w3 H, F, Cl, Br, I, OH, NH, nunwm Be1Opan u3 rpynmsl, coctoameii u3 Cqjankuna, C,_rerepoankmia, 3-
6-HJICHHOTO TCTCPOIMKIIOATKATIA U 5-6-UICHHOTO TSTCPOAPHIIA, KAKIBIH W3 KOTOPHIX HCOOA3aTCIFHO 3aMCIICH 1,

2um 3 R;
R, setbpan w3 H, F, Cl, Br, I;
R; BeOpan u3 H, F, Cl, Br, I, OH, NH;;

R Bwi6pan w3 F, Cl, Br, I, OH, NH, unu BeiOpan u3 rpynmsl, coctosmei u3 Cjsamkuna, C;;ankokcu u 3-6-

YJICHHOTO TETCPOLUKIOATKIIIA, KOKABIH H3 KOTOPBIX HEOOs3aTeabHO 3amenieH 1, 2 uimm 3 R';
R' Be1Opan u3 rpymmsl, cocrosineii u3 F, Cl, Br, I, OH, NH, u C,;amkuna;

KOKIBIA  «reTepo» B Ci4TCTCPOATKUIC, 5-0-4JICHHOM TCTCPOApUIC W 3-6-UJICHHOM TCTCPOLMKIOATKHIIC

HE3aBHCUMO BBIOPAH W3 TPYIIEL, cocrosamei u3 -NH-, N, -O- u -S-;

B IFOOOM W3 BBINICYKA3AHHBIX CJIIYIACB YHCJO TCTCPOATOMOB HIIA I'CTCPOATOMHBIX I'DYIIT HC3aBHCHMO BLIGpaHO

w3 1,2 wm 3.

2. CoenmHCHNE, €10 (DapMALCBTHUCCKH MPHEMIICMasd COTb U ero Tayromep o 1. 1, rae R seidpan u3 F, CL, Br, 1,

-

. o d7 3
OH, NH, s BIOpaH M3 TPYIIIBIL, COCTOAIEHR U3 Me, <~ ™~ H o Ka>KIBIH M3 KOTOPBIX HCOOA3aTCIILHO
2 y > > s

3amemneH 1, 2 wmm 3 R
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3. CoenuHeHue, €10 (PapMaLCBTHUCCKH MPHEMIIEMAs COIb U €ro TayToMep 1o 1. 2, rae R seidpan u3 F, Cl, Br, [,

OH, NH,, Me, ~ O, 0/3\ - O/j

-

4. CoenuHeHHE, €r0 (hapMaLCBTHUYCCKH MPHEMIICMAs COTb H €T0 TayTOMep Mo Jobomy u3 mm. 1-3, rae R, BeiOpan
w3 H, F, Cl, Br, I, OH, NH, wiu BeiOpaH u3 rpymmsl, cocrosmei u3 Cozankmna, CizamkokcH, C;aIKHIaAMIHO,

MOP(OTHHAIA ¥ MHPHINIIA, KAKIBIA W3 KOTOPHIX HCOOA3aTCIbHO 3aMeeH 1, 2 wmm 3 R.
5. CoeauacHHE, ero (hapMALCBTHUCCKH MPUEMIICMAad COJTb M €ro TayToMmep 1o 1. 4, tae R; seopan w3 H, F, Cl,

. ~0o- -
Br, I, OH, NH, wid BeIOpaH W3 TPyImmbl, coctosmed u3 Me, O | ) o, H |

N-7 N7
O\) =
H , KOKIBIH U3 KOTOPBIX HEOOA3aTe IbHO 3amMerneH 1, 2 wmn 3 R.

6. CoemuneHHE, ero (papMaICBTHYCCKH MPUEMIICMAad COIb W €ro TayTtomep o 1. 5, rae R, Beidpan u3 H, F, Cl,

o) . HO o F
NN N P /jAO /3/\ N\ .-
Br, I, OH, NH,, Me, o o o 0 , o
F .

o | ,Od n N\F

7. CoenuHeHue, €ro (papMaleBTHICCKH MPHEMIIEMAs COMTb H €r0 TayToMep 1o modoMmy u3 mi. 1-3, rae pparMeHTt

> (X N > !
\X§X2 >_<\7N\ \ N\\ \N’N‘\ ]

s BHIOpPaH W3 TPYNIBL, COCTOSAMEH U3

Nsy
NN

8. CoenmneHme, er0 (hapMareBTHUCCKH TPHEMIICMAs COJIb H €r0 TayToMep To JodoMy u3 mm. 1-3, rae (pparmeHT

. N \\
~ N KN\ N

N \]4 ‘N

//
n BBIOpAH W3 IPYIIIBI, COCTOSIINCH H3 H

9. CoenuncHue, ero (papManeBTHUECKH MPUEMIIEMasd COJb H €I0 TayTOMEP 10 JH000MY U3 I 1-6, BRIOpaHHBIC

W3 TPYHIIBL, COCTOAMICH U3
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N N
=X o] N =X o] =
>—= i » >— L »

X5 N7 N /N\N X5 N7 N /N\N
H N/ H N/
R Ry d Ry R d
R3 R3
(8 " (9)

e
X1, X5, X3, R, uR; onpenenensr B 1. 1;
R; ompeneneH B modoM w3 1. 1 u . 4-6.

10. Coenunenne, ero (hapManeBTHUCCKH IMPHEMIIEMAsA COb M €TI0 TayTOMEp IO 1. 9, KOTOpPHIC BBIOPAHBI W3

TPyIIBL, COCTOAINECH H3

( 10) (11

[ : = 0 X [: : N (o} =
N\ \|I\l | P N\ /fll | P N
N~ N N =N N N N = ‘N
H N H N/
L
R;
(12) " (13) i
e
R, u R; onpenenensr B 1. 1;

R, ompeneneH B modom w3 0. 1 u . 4-6.

11. Coenunenne, ero (hapMareBTHUCCKH MPHEMIIEMAs COJb W €T0 TayTOMEP, KOTOPBIC BHIOPAHBI W3 TPYIIIHL,

COCTOSIICH H3
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12. @apmaresruyeckas KOMIO3HIUA, COACPKAMASL TCPANCBTHICCKH 3(P(PEKTUBHOS KOJTHICCTBO COCAUHCHUSA HTH

ero (papManeBTHUCCKH MPHEMIEMOH COMu Mo mo0oMy u3 mm. 1-11 B KayecTBe AKTHBHOTO HHTPCOHCHTA H
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(bapMaLCBTHYCCKH MPHCMIICMBIH HOCHTCTb.

13. TIpumMcHEHHE COCOMHCHUSA WIH €ro (papMALCBTHYCCKU MPHEMICMOH comu mo aodomy u3 mm. 1-11 B

H3TOTOBJICHHH JICKAPCTBCHHOTO MPENapara, NpeJHA3HAUYCHHOTO U JICUCHUS 3a001eBaHuil, csi3aHHbIX ¢ ASK 1.

14. TlpuMeHEHHE KOMIO3HIMYU MO 1. 12 B H3rOTOBJICHUM JICKAPCTBCHHOTO Ipenapara, MPEeIHA3HAYCHHOTO IS

JICUCHUA 3200 ICBaHMM, CBA3aHHBIX ¢ ASK 1.
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