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c]ouppon]-2,3'-nuona, npencraBneHHBIM Gopmynoi (I), B KOTOpoil Bce CUMBOMIBI U IEPEMEHHBIC TaKHe,
Kak ompezeieHo B onucaHud. COEJMHEHHS MOTYT HAWTH MPHUMEHEHHE B CHOCO0E MPOPHUIAKTUKH
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OIIMCAHUE U3OBPETEHUA
2420-563657EA/085
1,2,3',S'-TETPAIT'HAPO-2'H-CIIMPO[MH/IOJI-3,1'-IITUPPOJIO|3,4-C]IIUPPOJI]-2,3'-
JUOHOBBIE COEJJUHEHHWA B KAYECTBE TEPAIIEBTHYECKHUX CPEJACTB,
AKTUBHUPYIOIIUX TPS3

O0JsacTb TEXHHKH, K KOTOPOH OTHOCUTCS H300peTeHHe

Hacrosimuee m3obperenne otHocutcst kK HOBbIM 1,2.3'5'-terparunpo-2'H-criupo[unmosn-
3,1'-muppono[3,4-c|nuppon]-2,3'-TMOHOBBIM COEIMHEHUSIM U JAHHBIM COENUHEHHUSIM s
NPUMEHEHUs] B Ka4eCTBE JIEKAPCTBEHHOIO CPENICTBA, B OCOOEHHOCTH IS JIEYeHHUs 3a00JI€BaHHHH,
OpyU KOTOpBIX HapymeHbl pS53-Mdm2 Oenok-OenkoBble B3aMMOAEHCTBHS W/HIH KOTOPbIE
YyBCTBUTENbHBI K MHrHOUpoBaHuio pS3-Mdm?2 B3aumopelcTBuil, BKIIOUas npoiudepaTuBHbIe
3a0oneBanus, Takue Kak pak. Kpome Toro, Hactosimee u300peT€HHE IPENOCTABISIET
(bapmaLieBTHUECKHE KOMITO3ULIUHU, COAEPIKAIINE BBILIEY TOMSHYThIE COSTUHEHNS.

YpoBeHb TeXHUKH

p53 mpencrasinsier coOOM TPAHCKPHUITLIMOHHBIH (PAKTOP, KOTOPBII OTBEYAET HAa KJIETOYHBIH
CTpecC, pPeryJupysi TPAHCKPHIIMIO MHOTOYHMCIEHHBIX T'€HOB, KOTOPBIE OMNPEAeNSIOT CyAb0y
KJIETOK. B cTpeccOBBIX yCI0BUsIX PS3 MOXKET BbI3BaTh OCTAHOBKY KJIETOYHOI'O LIMKJIA U IPOLECCHI
Boccranosnenns: JIHK umu nporpaMmel rudestu KJI€TOK, TAKHe Kak aronTo3 WK crapeHune. Beidop
MEXy JAHHBIMM PEAaKLUsIMHU 3aBUCUT OT THUIA U MHTEHCUBHOCTH CTPECCOBBIX CHUTHANOB. B
KJIETKAX 4eJOBEKa aKTUBHOCTb P53 CTPOro KOHTPOJHUPYETCs €r0 HETraTHUBHBIM PETyJATOPOM
6enxom nox HazBanueM Mdm2. Mdm2 obpa3yer IIOTHBIA KOMILUIEKC ¢ TPAHC-aKTUBALHOHHBIM
IOMEHOM P53, OJOKHpYsT €ro CIOCOOHOCTh pPEeryJMpOBaTh T'€HBI-MUIIEHH M OKa3bIBaTb
antunpoupeparuBHoe nercreue. Kpome Ttoro, Mdm2 crnocobCTBYeT simepHOMYy SKCHOPTY U
OBICTpOI Aerpamauu pS3 ¢ MOMOIIBIO YOUKBUTUH-TIPOTEACOMHOM CUCTEMBI.

HUrpas BaxHyH poib B KIETOYHOM OTBETE Ha CTpecc, P53 CIy>XUT OCHOBHBIM
MPEnATCTBUEM JJisi OHKOreHesa. [laimenTtsl ¢ cuaapoMoM JIn-®OpaymeHu, KOTOpbIE HACIEAYIOT
MYTHUPOBaHHBIA P53, O4YE€Hb BOCHPUUMYHUBBI K paky. MBI C MNOBPEXKOEHHBIM TI€HOM P53
BBITJISIASIT HOPMAJIbHBIMH, HO K 6-MECSYHOMY BO3PacTy CKJIOHHBI K CaMOIPOU3BOJbHOMY
Pa3BUTHIO PA3JIMYHBIX HOBOOOPA30BAHMNA. JTa 3HAUMUTENIbHAS POJIb PS3 B MOJABJICHUH OMyXOJH
NPUBOIUT K TOMY, YTO €ro (PyHKIHsI OTKIFOYAeTCsl MPAKTHYECKH BO BCEX PAKOBBIX OMYXOJSIX
YeJIOBeKa MJIM MOCPEICTBOM MYyTAllMU TeHa pS3, WM MOCPEACTBOM aOeppPaHTHOW 3KCHPECCHU
OesKoB, NEHCTBYIOINX B KAYECTBE €r0 HEraTUBHBIX PETYJISATOPOB, TAKMX Kak Mdm2.

06 ammmdukanmu rera Mdm?2 coobmmaercst B 6onee yem 10% u3 8000 pa3smuvHBIX BUIOB
paka 4eNoBeKa, BKJIIOYAsi CApKOMBI, OMYyXOJIM JIETKUX MU JKEJIyJKa, B KOTOPBIX I'eH p53 He
nospexaeH. Heckompko Apyrux omyxosiell mpruoOpeTaroT OIHOHYKICOTHIHBIA MOIUMOPHU3M B
npomotope Mdm?2, 4To mpUBOAMT K 2-3-KpaTHOMY YBEJNWYEHHIO 3Kcrpeccmd Mdm2, dyro
KOPPENUPYET C YCKOPEHHBIM 00pa3oBaHUEM OMyXoiH. JlaHHbIE U3MEHEHUS! BOCTIPUHUMAIOTCS KaK
OCHOBHBIE MEXaHH3Mbl WHrHOMpoBaHMs (yHKIUH pS3 m1pH  pakoBbIX 3a00JIE€BaAHUSX,
COXPaHSIOMUX pS3 TUKOrO TUMA.

CDYHKLII/IOHaJ'IbeIe I'€HCTUYCCKUEC HUCCJICaOBaHuA Ha MbIIIax IIOKa3aJiu, 4TO



BOCCTaHOBJIEHHE WHAKTHBHPOBAHHOTO P53 MOCTAaTOYHO, YTOOBI BBI3BATH OBICTPYIO PETPECCHIO
HECKOJIbKUX Ppa3JIM4HbIX TUNOB omyxojieid. Mcrnone3yst naHHBI MOAXOA, HalleNUBAaHUE HA
B3aumozelicteue pS3-Mdm?2 manbiMu MOJIEKyJIaMu Uil BBICBOOOKIAECHUS U peakTHBaLMU P53
CTaJI0O TEPCIEKTUBHOM TEPANeBTUYECKONH CTpaTerueil Aisl JIeYeHHsl PAKOBBIX 3aboJeBaHUi
YeJIOBeKa, KOTOphIE SIBISIFOTCS pS3 aukoro tuma. B mocienHue roabl ObUIO 3aperucTpUpOBAHO
HECKOJIBKO TPYINIT HU3KOMOJIEKYJIPHBIX HENEeNTUAHBIX HHTUOUTOPOB B3aMMONEHCTBHS P53-
Mdm?2, Bxirouasi HyTJIMHBI, TUNepa3uH-4-(QeHUIbHbIE IPOU3BOAHBIE, XAIKOHBI, CYJIb(OHAMU/IBI,
OeH30AMa3eNMMHANOHBI, CIUPOOKCUHAoNbL. HHrunOutopsr MDM2 naror kak ob0mue, Tak u
pas3juyHble KJIETOUHbIE OTBETbl B HOPMAJIbHBIX U OIYXOJIEBBIX KJIETKAX, YTO COIJIACyeTcs C
IpebIy IIUMHU Pe3yJbTaTaMU FeHEeTUUECKUX UCCIIeIOBaHUI. B HOpMabHBIX KJI€TKAaX aKTUBALUS
p53 unruburopamu MDM?2 BbI3bIBa€T OCTAHOBKY KJIETOYHOIO IMKJIA, HO HE rHOenb KieTku. B
OINyXOJIEBbIX KJIETKAX aKTHUBALUs pS53 MHrHOMTOpPAaMM BBI3BIBAET HE TOJBKO OCTAaHOBKY
KJIETOYHOTO IMKJIA, HO U rudesb kiieTok. Jlanublil npod s oOecnieunBaeT nepernekTUBbI BBICOKOH
CEJIEKTUBHOCTHU U HU3KOM TOKCUYHOCTHU OTEHLIMAJIBHON Tepanuy. TeM He MeHee, HU OJTMH U3 3TUX
aHTaroHncToB Mdm?2 He nokasan cBOr 3()(HEeKTHUBHOCTD B KJIMHUYECKUX UCIIBITAHUSX HA JIFOMSIX.
Takum oOpa3zom, Bce ele CyINecTByeT MOTPeOHOCTb B HOBBIX COCOMHEHHSX C ITOBBIIIEHHOM
AKTHBHOCTBIO, OJIAronpusATHOHN (hapMaKOKHHETHKOH U PO UIeM TOKCUYHOCTH.

ITpensinymas 3asBka aBTopoB u3odperenuss WO 2015/189799 packpbiBaeT COeANHEHNS,
comepsxauue 1,1',2,5'-rerparugpocnupo|unnon-3,2'-nuppon|-2,5'-1MOHOBYIO CUCTEMY, KOTOpPbIE
IPOSIBJISIFOT BBICOKYIO U CEU(PHUIECKYIO IPOTUBOOINYXOJIEBYIO aKTUBHOCTD B HCCIIEOBAHUSX 71
vitro. OIHAaKO AabHEHIINE UCCIEAOBAHUS MMOKA3aJH, YTO UX 3()(HEKTUBHOCTD /N ViVO SIBISETCS
yMepeHHOH u Haunbosee 3(dexkTHBHbIE COENUHEHHs TEMOHCTPUPYIOT HEIOMyCTHMO BBICOKHIA
KJIMPEHC B MUKPOCOMAX YeJIOBEKa, YTO UCKITFOYAET UX KIMHUYECKYHO 3(peKTHBHOCTS.

CnenoBaresbHO, BCE €lle CYLIECTBYET MOTPEOHOCTb B COENMHEHHSIX C MPEBOCXOIHOU
AKTUBHOCTBIO i1 Vitro, oOManarounx YJY4YIIeHHOW (PapMaKOKHMHETUKOW W, TaKuM o0pa3oMm,
JEMOHCTPHUPYIOIINX BBIPAXKEHHYIO MPOTHBOPAKOBYIO 3(p(PEeKTHBHOCTD KaK y MbIIIEH Ha MOAEIISIX
in vivo, Tak ¥ B Oy AyIIHUX KJIMHUYECKUX UCTIBITAHUSX.

Hacrosimee wu3oOpereHne pemaeT mnpoOsieMy, TPEOOCTaBlisisi HOBBIE COEIMHEHUS,
coaepKaime 1,2,3',5'-terparunpo-2'H-cnupo[ungon-3, 1'-nmuppono| 3,4-c Jnuppoin]-2,3'-
JTMOHOBYIO CUCTEMY.

CymHocTb H3o0pereHust

B MEPBOM ACIICKTE HACTOALICE I/1306peTeHI/Ie npeaoCTaBJHACT COCAUMHCHHUE, UMCHOLICE

CJIEIYIOIIYIO CTPYKTYPY
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R! mpexncrasinsier coboii MeTa-ranoreH(peHMI, KOTOPbIi HEOOS3aTENbHO OMOJHUTEIBHO



3aMelleH OJHUM-IBYMsI 3aMECTHUTEJISIMH, HE3aBUCHUMO BBIOPAHHBIMHU M3 TPYIIIbI, COCTOSLICH U3
rayoreHa, -OH, -NH,, -NO,, -CN, -C,-Cs-ankuna, -O-(C,-Cg-anmkun), -S-(C,-C4-ankmn), -C(O)O-
(C1-Cg-anxmn), -NH(C,-Cg-anxmn) u -N(C1-Cg-ankmn),,

R? u R? mpencrasjsitor coboit HesaBrcumo H vt ranores;

R* npencrasisier cob6oii -C-Cg-ankui,

R” npencrasinsier coboit -OCH3;

R3, RS, R® R mpencrasisitor coboii Hesasucumo H, ramoren, -OCH;, -NH(CHj3) wiu -
N(CHs),.

Z npencrassiet coboit C-R® uimm N, Y npencrasisier coboit C-R® wnu N nipu ycnoBun,
uto Z He npencrasisiet codoit C-R® u Y He npexncrasnsier coboit C-R” onHOBpeMEHHO,

Ipennoururensho, B popmyie (I) R mpencrassieT coboit Mera-ranoreHpeHuI, KOTOPBI
HeoOs3aTeIbHO ~ JTOTIOJIHUTENbHO — 3aMEINeH OJHUM-ABYMs 3aMECTUTENSIMHM, HE3aBUCHMO
BBIOpAaHHBIMU U3 TPyMIbL, cocTosmed u3 rajoreHa, -C,-Cg-ankuna, -O-(C-Cg-anxwmn), -NH(C,-
Ce-ankun) u -N(Ci-Cg-ankun),. bonee mpennoururensHo, B onpexneiennn R!-3amecrurens B
dopmyie (I) C,-Cg-ankun npencrasisier codoit C,-Cs-amku.

Eme OGomnee mnpeanmoururensHo, B ¢opmyae (I) R! mpencrasnsier coboii wmera-
rajoreHpeHmw1, KOTOpbIi  HeoOsA3aTeNbHO  JOMOJHUTENBHO  3aMEIleH  OJXHUM-ABYMsI
3aMeCTUTEIISIMH, HE3aBUCUMO BBIOPAHHBIMHU M3 TPYTIIIbI, cocTosimel u3 rajoreHa, -CHs, -OCHj, -
NH(CH;) u - N(CHj),. Eme O6onee mpenmoututenbho, R! mpencrasmsier coboii mera-
rajoreHpeHm1, KOTOpbIi  HeoOsA3aTeNbHO  JONOJHUTENBHO  3aMEIleH  OJHUM-ABYMsI
3aMECTUTEJISIMH, HE3aBUCUMO BBIOPAaHHBIMHU M3 TPYIIIbL, cOcTosimen u3 rajorena, -CH; u -OCHj;.
Haubonee mnpexnoururensHo, R! mpexncraBiser coboit  MeTa-rajoreHpEeHus, KOTOPBIH
HEeOOsI3aTeIbHO ~ OTIOJIHUTENbHO —3aMEIEH OJHUM-ABYMsI 3aMECTUTENSIMH, HE3aBUCHMO
BBIOPAHHBIMU M3 PYTIITbI, COCTOSILIEH 13 raJioreHa.

IpenmoururensHo, B popmyie (I) R? npencrasisier coboit H u R3 npexncrasisier coboii
CL

IpenmoururensHo, B popmyite (I) R* npencrasnsier coboit M30MpONuI Wil H300Y THIT.

[pennouturensuo, B ¢opmyne (I) Z u Y oba mpencrasmsiror coboit N. Bomnee
MPENNOUTHTENTFHO, B TAKOM BapuaHTe ocyinectsieHus: R u R® 06a mpencrasisiror coboii -OCHj.

IpenmoururensHo, B popmye (1) Z npencrasisier codoit C-R8, u Y npencrassier codoii
N. Bonee npenmouTUTENILHO, B TAKOM BapuaHTe ocyiuectsienus R® npencrasmser coboii H u, o
MeHbInei mepe, onuH u3 R 1 R® mpencrasnsier coboit -OCH; u Bropoii BeidOpan u3z H, -N(CHjs),
u -OCH;.

B kauecTBe OmpeneneHHOr0 COENUHEHHUs] H300pPETEeHHs] MOXKHO YIOMSIHYTh OAHY U3
CJIEAYFOLIUX TPYIII:

(1)  (3S)-6-xmop-2'-(3-xnopdenmn)-5'-(2,4-AMMETOKCUTUPUMUANH- 5 -11)-6'-(TTponan-2-
wn)-1,2,3',5'-rerparnapo-2'H-cnimpo[ unnon-3, 1'-muppomnol[ 3,4-cmuppon]-2,3'-auoH

(2) (35)-6-xn0p-2'-(5-x710p-2-PpTOpheHNN)-5'-(2,4-AMMETOKCUITU PUMHUANH- 5-11)-6'-
(mpoman-2-mn)-1,2,3',5'-rerparunpo-2'H-cnimpo[urnon-3,1'-muppono[3,4-c Jmuppon]-2,3'-nron

(3) (35)-6-xn0p-2'-(5-x710p-2-MeTrndenmun )-6'-(npomnan-2-mn)-5'-(2,4,6-



TPUMETOKCUITUPUMUAHNH-S5-1)-1,2,3",5'-rerparuapo-2'H-cniupo[unmon-3, 1'-nmuppono[ 3,4-
c|nmuppoin]-2,3'-anon

4) (35)-6-xn0p-2'-(3-x710p-4-PpTOpheHNN)-5'-(2,4-AMMETOKCUITU PUMUAHH- 5-11)-6'-
(mpoman-2-mn)-1,2,3',5'-rerparunpo-2'H-cnimpo[urnon-3,1'-muppono[3,4-c Jnuppon]-2,3'-nron

(5) (35)-6-xn0p-2'-(5-x710p-2-PpTOphenmn)-6'-(nponan-2-mn)-5'-(2,4,6-
TPUMETOKCUITUPUMUAHNH-5-1)-1,2,3",5'-rerparuapo-2'H-cniupo[unmon-3, 1'-nmuppono[3,4-
c|nuppon]-2,3'-anon

(5) (3S)-6-xnop-2'-(5-xnop-2-proppennn)-5'-[6-(auMeTHIAMUHO)-4-METOKCUITUPUINH-3 -
wn]-6'-(nponan-2-nn)-1,2,3',5'-rerparuapo-2'H-cniupo[unnon-3, 1'-nmuppo:no[ 3,4-cmuppoi]-2,3'-
TVOH

(6) (35)-6-xn0p-2'-(3,4-nupropdpenun)-5'-(2,4-TMME TOKCUMTUPUMUANH- 5 -1i1)-6'-(TIpornaH-
2-um)-1,2,3',5'-rerparunpo-2'H-ciupo[unnon-3, 1'-nuppono|3,4-c|nuppoin]-2,3'-nuoH

(7) (3S)-6-xnop-2'-(3,4-nudpTopdpennn)-5'-(4,6-1MMETOKCUTUPUANH-3-1I1)-6'-(TTponaH-2-
un)-1,2,3",5'-rerparnapo-2'H-cnupo[ unnon-3,1'-nupponol 3,4-cnuppon]-2,3'-auox

(8) (3S)-6-x710p-2'-(5-x110p-2-PTOpDheHI)-5"-(4,6- TMMETOKCUTTHPUINH- 3 -1 )-0'-
(npomnan-2-mn)-1,2,3',5'-rerparuapo-2'H-ciupo[unnon-3, 1'-nuppoino[ 3,4-cJmuppon]-2,3'-nuon

(9) (3S)-6-xn0p-2'-(5-x710p-2,4-nudTOpdhenm)-5"-(2,4-TMMEeTOKCUITUPUMHUTUH-5-11)-6'-
(mpoman-2-mn)-1,2,3',5'-rerparuapo-2'H-ciupo[urnon-3, 1'-nuppoino[ 3,4-cJmuppon]-2,3'-auon

(10) (35)-6'-(6yTan-2-un)-6-xa0p-2'-(5-xnop-2-proppenwnn)-5'-(2,4-
OUMETOKCUMUPUMUINH-5-11)-1,2,3',5'-rerparunpo-2'H-criupo[unno:n-3, 1'-nmuppono[ 3,4-
c|muppon]-2,3'-auon

B kauectBe Gosiee onpenesIeHHOro COeAUHEeHUST H300PpEeTEHHUsI MOJKHO YIIOMSIHYTh OIHY H3
CNEAYIOLINX TPYII:

(1)  (39)-6-xnop-2'-(3-xnopdennn)-5'-(2,4-TMMETOKCUTTUPUMUTUH-5-11T1)-6'-TTpOnaH-2 -
wn)-1,2,3",5'-rerparuapo-2'H-cniupo[ uunon-3, 1'-muppono[ 3,4-cnuppoi]-2,3'-auoH

(2) (3.8)-6-xnop-2'-(5-xnop-2-propdennn)-5'-(2,4-1MMETOK CUTUPUMHUTUH- 5 -1 )-6'-
(mpoman-2-mn)-1,2,3',5'-rerparunpo-2'H-cniupo[urnon-3, 1'-mupposno[3,4-c Jnuppo:n]-2,3'-nron

(3) (3.5)-6-xn0p-2'-(5-xn0p-2-meTundenmn)-6'-(nponan-2-mn)-5'-(2,4,6-
TPUMETOKCUIUPUMUAHNH-S5-1)-1,2,3",5'-rerparuapo-2'H-cnupo[unpon-3, 1'-nmuppono[ 3,4-
c|nmuppon]-2,3'-auon

4) (3.5)-6-xnop-2'-(3-xnop-4-prophennn)-5'-(2,4-1MMETOKCUTUPUMHUTUH-5 -1 )-6'-
(mpoman-2-mn)-1,2,3',5'-rerparunpo-2'H-cnimpo[urnon-3,1'-mupposno|[3,4-c Jnuppon]-2,3'-nron

(5) (3.5)-6-xnop-2'-(5-xnop-2-proppenmn)-6'-(nponan-2-nin)-5'-(2,4,6-
TPUMETOKCUITUPUMUAHNH-S5-1)-1,2,3",5'-rerparuapo-2'H-cnupo[unpon-3, 1'-nmuppono[3,4-
c|nmuppon]-2,3'-auon

(7) (395)-6-xmn0p-2'-(3,4-nudropdenmn)-5'-(2,4-TMME TOKCUITUPUMUANH- 5 -11)-6'-(TIpomnaH-
2-um)-1,2,3',5'-rerparunpo-2'H-ciupo[uanon-3, 1'-muppomno|3,4-c|nuppoin]-2,3'-nuoH

(10) (395)-6-xn0p-2'-(5-x710p-2,4-nudpTopdennn)-5'-(2,4-1MMETOKCUTTIPUMHUTUH-5-1IT)-6'-
(mpoman-2-mn)-1,2,3',5'-rerparunpo-2'H-cniupo[urnon-3,1'-muppono[3,4-c Jmuppon]-2,3'-nroH

(11) (35)-6'-(6yTan-2-mn)-6-xmop-2'-(5-xmnop-2-propdennn)-5'-(2,4-



IUMETOKCUMMUPUMUINH-5-1)-1,2.3",5'-rerparunpo-2'H-criupo[unpon-3, 1'-muppono| 3,4-
c|nmuppoin]-2,3'-anon

AnbTepHAaTUBHO, B KauecTBe OoJiee ONpENeNeHHOrO COEAHHEHHs H300peTeHUs MOXKHO
YIOMSIHYTh OJJHY M3 CJIEAYIOIINUX PYTIIL:

(6) (35)-6-xmop-2'-(5-xnop-2-proppennn)-5'-[6-(auMeTHIAMIHO )-4-METOKCUITUPUINH-3 -
wn]-6'-(nponan-2-nn)-1,2,3',5'-rerparunpo-2'H-cniupo[unnon-3, 1'-nmuppoino[ 3,4-c]muppon]-2,3'-
TNOH

(8) (35)-6-xnop-2'-(3,4-nudpTopdpernn)-5'-(4,6-1MMETOKCUTTUPUANH-3 -11)-6'-(TTponaH-2-
un)-1,2,3",5'-rerparnapo-2'H-cnmpo[ unnon-3, 1'-nmupponol[ 3,4-cnuppon]-2,3'-auoH

C) (33)-6-xnop-2'-(5-xnop-2-propphennn)-5'-(4,6-TMMETOKCUTUPUANH- 3 -1111)-6'-
(mponan-2-mm)-1,2,3',5'-rerparunpo-2'H-cniupo[unnon-3,1'-muppono[3,4-c Jnuppon]-2,3'-nron

Haunbonee npeamnouTUTENbHBIM COENMHEHHEM H300pETEHUs SIBIISIETCS COENUHEHMUE,

MPECTaBICHHOE CIEAYIOIENH CTPYKTYpOil

KOTOpOE TPENCTABISIET COOO0MH

(395)-6-xnop-2'-(3,4-nudropdhennn)-5'-(4,6-nume TOKCUTHPUTUH-3-11)-6'-(TIponan-2-ui)-
1,2,3',5'-rerparuapo-2'H-cnupo[unnon-3, 1'-nupposnol 3,4-c Jnuppon]-2,3'-n1oH.

BtoppiM  Hambonee MPEONOYTUTENIbHBIM  COCOUHEHUEM  HW300pETEHHs  SIBJISETCS

COEJIMHEHUE, MIPEICTAaBIEHHOE CeNyoIel CTPyKTYpOo

Cl

KOTOpOe NIpeCTaBIISIET coboit (35)-6-x10p-2'-(3-xn0pPenrmn)-5'-(2,4-
IUMETOKCUITUPUMUINH-S-11)-60'-(nponan-2-un)-1,2,3,5'-rerparunpo-2'H-ciupo[ uanon-3,1'-
nuppouno|3,4-c|nuppon]-2,3'-11oH.

Jpyroii acniekT H300peTeHHnst OTHOCHUTCS K coenuHeHuto ¢popmyel (I) 1y mpuMeHeHHs B
Ka4eCTBE JIEKAPCTBEHHOTO Ipernapara.

IIpenmouTHTENbHO, IEKAPCTBEHHBIN MPENapaT SBISETCS MPUTOIHBIM [T TPOPUIAKTHKH
u/wnn nedeHus: 3a00yeBaHWH, BBIOPAHHBIX W3 TPYIIIBL, COCTOSAMIEH M3 paka, MMMYHHBIX
3a00JIeBaHN, BOCMAJUTENBHBIX COCTOSIHUN, aJUIepPrHuecKuX 3a00JIeBaHUN KOXKH, CBSI3AHHBIX C
ype3MepHOi nponudepannei, OHXOIEePKO3a U BUPYCHBIX HH(EKIUH.

Crnenyromuii acmekT HM300pETeHHs] OTHOCHTCS K (PapMaleBTHYECKOH KOMITO3HIUH,

coiep Kallell B KauecTBe aKTHBHOTO MHrpenueHTta coenuHerne Gopmyisl (I) B komOuHaum, mo



MEHbIIEH Mepe, C ONHUM (papMaleBTUIECKH TPHEMIIEMbIM SKCIIUTTUEHTOM.

ITocnenHuii acieKT M300pETEHHsT OTHOCUTCS K CIIOCOOY JIeUeHHs W/ MM MPO(UIAKTHKH
3a0ojeBaHmii, BBIOPAHHBIX W3 TPYIIIBL, COCTOSMIEH U3 paka, HUMMYHHBIX 3a00JeBaHUIA,
BOCHAJIUTENIBHBIX COCTOSTHUH, aJUIEPTUYeCKuX 3a00JIeBaHUN KOXKH, CBS3aHHBIX C Upe3MEPHOH
nponudepanuell, OHXOLEpKo3a M BUPYCHbIX HMHPEKUMH, BKJIOYAIOIIEMYy BBEICHUE
TepaneBTHIecKy 3P (eKTUBHOrO KoiamuecTBa coenuHerus Gpopmynsl (1) mmm dpapmaneBTuaeckoit
KOMITO3UIINH, KaK ONPeNeIeHO BbILIE.

KpaTkoe onucanue yeprexei

Ha ®@urype 1 nokazana s¢pdexruBnocts in vivo nia Coequnenus 107 U3 Mexx 1y HapOAHOM
nyOmukammn WO2015/189799 B kauecTBe 3TaJOHHOTO COENMHEHWS HAa MBIIIMHON MOAETU
ocreocapkoMbl uenoBeka (SJSA-1). Knerku SJSA-1 wuHOKynIMpOBanM MOAKOXHO (7/K) B
konruectBe 3% 10%/Mblib, HCCIeqyeMOe COeNMHEHHE BBOAWIM IMEPOPANBHO (7/0) MO CXeme
qldx14; 7 mbIueii B rpymre.

Ha ®wurype 2 nokaszana s¢dexruBHocTb in vivo mis Coenunenus 7, 8 u 11 HacTosimero
u300peTeHns] Ha MBIIIUHONW Mopenn ocreocapkombl udenoBeka (SJSA-1). Knerku SJSA-1
MHOKYJIMPOBAJIH MOIKOKHO (#/K) B KOJM4ecTBe 3 10%/MblLib; HCCIey eMble COEHHEHNUS BBOIIIIN
nepopaibHO (7/0) o cxeme q1dx14; 8 mpimeit B rpymnme.

IHoapo6Hoe onucanue u3o0peTeHust

Korna coennnenus n1300peTeHust MOTYT CYIECTBOBATh B OHON HMJIM OOJIee Tay TOMEPHBIX
¢dopmax, Bce Takue (HOPMBI, XOTsI ITO SIBHO HE YKA3aHO B BBILICTIPUBEACHHOH (hopMmyIie, BXOIAT B
o0beM HacTosiero n3oopereHust. COOTBETCTBEHHO, COSNMHEHHsI MOTYT IPUCYTCTBOBATh B BHIE
CMECH TayTOMEPOB UJIU B BUJI€ OTZIEJIBHOIO TayTOMEPA.

TepMuHBI, HCIIONB3yeMble B HACTOSLIEM H300PETEHHH, UMEIOT CJICAYIOLIHE 3HAYSHHS.
Jlpyrue TepMHUHBI, HE ONpeAeNieHHbIE HIDKE, UMEIOT 3HAYEHHsl, KaK MOHSATHO CIEIHAUCTy B
TaHHOHM 00JIaCTH TEXHHKH.

Tepmun «C-Cg-ankuwm npeacTanisieT coOOM HACBIIIEHHbIN YIIIEeBOIOPO ¢ PSMOHN MTH
Pa3BETBJICHHOW Lemnblo, copepskamuii ot 1 no 6 aromos yriepona. Ilpumepsr C,-Cg-ankuna
NPEACTABISIFOT COOOI METHII, STHJI, H-TIPOIJI, H30MPOIIIL, H-OyTHII, TPET-Oy THII, BTOP-OyTHIIL, H-
neHTn U H-rekcuii. bonee npennouturensho, C-Cg-ankun npencrapisietT coboit C-Cy-ankun,
Ci-Cs-anxkun wumn  C;-Cr-anxun. O6o3nauenne C;-Cy-amxmn, C-Cs-ankun, Ci-Cy-amkun
NpeAcCTaBsieT COOOW HACBHILEHHBIH YTJIEBOAOPOA C MPSIMOH WM Pa3BETBJIEHHOW IIETIBIO,
conepskamuii ot 1 10 4, 3 wim 2 aToma yriepona, COOTBeTCTBeHHO. Haubosee npeano4TuTesbHO,
C;-Cs-ankmn npeacraisier co0oit C-ankuii, KOTOPBIA MPEACTABISIET COO0H METHIIBHYIO TPYIIIY
(cokpamenso Me).

Tepmun «ranoren» BoiOpan u3 F, Cl, Br u L. [IpennouturensHo, ranorex BeiOpad u3 F u
CL

Tepmun «M-rajoreHeHMI», KOTOPBI NPUCYTCTBYET B OmpeleieHun rpymmbl Rl
O3HauaeT (PEeHMIBHYIO TPYIITY, KOTOpas 3aMelleHa TaJIorTeHOM, KaK ONPENETICHO BbIIE B Mema-
MOJIOXKEHUH OTHOCUTENIbHO TOYKH TPHUCOENUHEHHs (EHWIbHOW TpPyIIbl K AaTroMy a3oTa

nuppouno[3,4-c |nuppoabHON KOJIbLIEBONH CUCTEMBI.



ranoreH

P
o

Beipaxxenue «Z npexacraisier coboit C-R® wim N, Y npencrasmsier coboit C-R® mmu N
npu ycnoBuu, 4ro Z He mnpexncraBmsier coboii C-R® m Y He mpencrasisier coboit C-R°
OIHOBPEMEHHOY» O3HA4aeT, YTO B COeAMHEHHH u300pereHus: Z mpexacrasisier coboit C-R® u Y
npexcrasisier coboit N, wnu Z npexncrasisier coboit N u Y npencrasisier coboit C-R°, wnmm Z
npexacrasisier codoit N u Y npencrasisier codoii N.

ITockonpKy coeanHeHUsI U300peTeHHst MOTYT OBITh KHUCJIOTHBIMHU HJIM OCHOBHBIMH, OHH
MOTYT 00Pa30BbIBATh MOAXOASIINE KHCIOTHO-aIUTUBHBIE COJIM C OCHOBAHHUEM WJIM KHCIIOTOH,
COOTBETCTBEHHO.

dapmaneBTUYecKn NmpuemieMas KUCIOTHO-aIUTUBHASL COJIb OTHOCUTCSI K T€M COJISIM,
KOTOpBIE COXPAHSIOT OMOJOrHYecKyr 3(P(eKTHBHOCTh CBOOOIHBIX OCHOBAHHMH U KOTOpPbIE He
SBJSIFOTCS.  OMOJIOTMYECKU HeKeJaTeldbHbIMU. KHCIOTHO-aIAMTUBHBIE COJM MOTYT OBITh
00pa3oBaHbl C HEOPraHUYECKUMH (MUHEPAJIBHBIMU ) KUCJIOTAMH WJIM OPTraHUYECKUMHU KHCIOTAMU.
B Ka4yecTBe NPUMEPOB KUCJIOT  MOXHO  YIOMSHYTb  XJIOPUCTOBOJOPOJHYIO,
OpOMUCTOBOAOPOHYIO, HOJUCTOBOIOPOAHYIO, (OCHOPHYIO, CEPHYI, a30THYIO, YTOJBHYIO,
SIHTApHYI0, MaJICHOBYIO, MYpPaBbUHYIO, YKCYCHYIO, NPONHOHOBYIO, ()yMapoOBYIO, JHMOHHYIO,
BUHHYIO, MOJIOUHYIO, O€H30MHYI0, CaJMIWIOBYIO, TDJIIyTAMHHOBYI), aCMapardHOBYIO, II-
TONyOJICYJIbOHOBYIO,  OEH30JICYIb(OHOBYIO,  METAaHCYJIb(OHOBYIO,  3TAHCYJIb()OHOBYIO,
HaTaMMHCYIb(QOHOBYIO, TaKyK Kak 2-HaQTaJIuHCYJIb()OHOBAs, MaMOBYI0, KCHHa(OEBYIO,
reKCaHOBYIO KHUCIIOTY.

KucnotHo-anauTuBHAsE COJMb MOXKET OBITH MOJIyd€Ha MPOCTBIM CIIOCOOOM TyTeM
B3auMozelicTeus coenuHerus Gopmynl (I) ¢ moaxonsiiei HEOPraHUYECKOH HIIM OPraHUYECKON
KHCJIOTOH B KOJTMUECTBE, MO CYLIECTBY SKBUMOJISIPHOM coenuHeHuto Gpopmyie (1), HeoOsi3aTenbHO
B MMOAXOJSIIIEM PACTBOPUTEIE, TAKOM KaK OPraHHMYECKUI PacTBOPUTEND Uil 0Opa30BaHUS COJH,
KOTOpast OOBIYHO BBIAEISIETCS, HATIPUMED, MyTeM KPUCTAJUTH3aUMU U GuiibTpoBanus. Hanpuwmep,
CBOOOJHBIE OCHOBAHUSI COCAMHEHHWH MOTIyT OBITh MpeBpaIleHbl B COOTBETCTBYIOIINE
THAPOXJIOPHIHBIE COJMM MyTeM OOpaOOTKH pacTBOpa COENUHEHHs, HANpUMep, B METaHOJIe
CTEXHOMETPUYECKUM KOJIMUECTBOM XJIOPUCTOBOJOPOIHONW KHCIOTBI HWJIM XJIOPOBOAOPOAA B
METaHOJIe, STAHOJIE WIH AUSTHIOBOM 3(Hpe ¢ TOCIEAYOLINM UCTIApEHHEM PACTBOPUTEIEH.

ITonoOHubIM 0Opaszom, (apMaLeBTHUECKH TNPUEMIIEMble OCHOBHO-aITUTHBHBIE COJIH
BKJIFOUAKOT COJIU, TOJIyYEHHbIE U3 HEOPTAaHUYECKUX OCHOBAHUH, TAKUX KaK HATPUH, KaJuM, JIUTHH,
aAMMOHHIA, KaJNbIHA, MarHUH, jKelie30, [IUHK, MeIb, MapraHel, amfoMuHui 1 nonodusie. Conu,
NOJIyYeHHbIe 13 (papMauleBTUUECKH NPUEMIIEMBIX HETOKCHYHBIX OPTraHHYECKHUX OCHOBAHHIA,
BKJIFOYAIOT COJI MEPBUYHBIX, BTOPHYHBIX U TPETHUYHBIX AMUHOB, BKJIFOUAs BCTPEYAOLIHECS B
NPUPOAE 3aMELICHHbIE AMUHBI, IIUKJINYECKHE aMUHBI 1 OCHOBHBIE HOHOOOMEHHBIE CMOJIbI, TAKHE
KaK M3OMPONWIAMHH, TPUMETWIAMUH, IUITUIAMUH, TPUITUIAMUH, TPUNPONHMIAMHH, U

OTaHOJIAaMUH, U TPUITAHOJIAMHUH.



Coenunennst ¢opmynbl (I) mMoryT ObITh MOJNYYEHBI C HUCIOJNB30BAHUEM CIIEAYIOIINX
C11oco00B.

Coenunenuss Ha ocHoBe 1',2,5'-terparmapocnupo[usHaon-3,2'-nupponol-2,5'-n1oHa,
KOHJIEHCHPOBAHHOTO C MHUPPOJBHBIM KOJbIOM (coenuHeruss ¢opmynel (1)), Moryt ObITh

MOJIy4€HbI B COOTBETCTBUHU CO cienyroeit Cxemoi peakuuu 1.
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CoefuHeHus C-10 c-9
chopmynet (1)

Cxema peaxkuum 1.

Cuavana mermnkeron C-1 obpabateiBanmu m3atmHOM C-2 B NMPHCYTCTBUM OCHOBAHWUS,
00brgHO AuyTHIaMuHA (JIDA) nnn 6uc(tpumermncunmn)amuna tutas (LIHMDS).

IMonyuennsiii anbaon C-3 BHOCNEACTBUM AETHUAPATHPOBAIH B KHUCHBIX YCIOBHSIX,
UCTIONB3YST OOBIMHO KOHII. XJIOPUCTOBOAOPOIHYIO KHCIOTY (12 M), obecrieunBasi HEHACHIIEHHOE
coenuHenue C-4.

[MapannensHo amug C-6 monydanu codyeranreMm amuHa C-5 ¢ mpon-2-uHOBOM KUCIIOTOMH,
NPEATIOUYTUTENIbHO € HCIOJNBb30BAHUEM PEAreHTOB COYETaHUus, OOBMHO KapOOAMHMHIIHBIX
peareHToB, Takux Kak guimkiorekcuikapboamumun (LK) win (3-gumernnamunonponn)-N'-
stunkapoonunmuna ruapoxjopun (EDC-HCI).

I'mppoamunupoBanue ankuHa C-6 ¢ amuHom C-7 u mocieayroliee B3aUMOJEHCTBUE C

eHoHOM C-4 mpuBOIUT K 3aMeieHHoMy rupposty C-8. JlaHHY0 peakLuio B OJHOM COCYI€ MOYKHO



MPOBOIUTH OOBIYHO B YKCYCHOH KHCIIOTE TP MHUKPOBOJIHOBOM OOJYYE€HUH.

Hnrepmennar C-8 MOXeT ObITh OKHCIEH 1O MPOU3BOAHOIO 3-TUAPOKCH-2-OKCHHIOJA B
NPUCYTCTBUH W30BITKA OCHOBAaHUS, OOBIMHO mpem-0yTOKCHIA HATPUs, IOAXOISIIEro
TpuankmidochuTa, 0OOBIYHO TPUMETHIT WIH TPUITHIHOCHUTA 1 aTMOC(HEpHOTO KUCIOPOaa.

Taxune nony4enHble coequHeHusi C-9 ObUTM LIMKIN30BAaHbI B KUCJIOH cpene, OOBIMHO B
TPUPTOPYKCYCHON KHCIIOTE, MPENOCTABISAS JKENATENbHbIE PALEMHYECKHE KOHACHCHUPOBAHHbIE
CIUPOLUKINYECKHE OKCUHAOJBI.

Haxkonen, >xemaembiii S-sHaHTHOMEp OBUT OTHENEH C UCIHOJB30BAHUEM YyCJIOBUH
xupanpHoi BOXXX.

Bbonee monpoOuast mapopmamust o momyuenuu 1,1',2,5'-rerparugpocnupo[unnono-3,2'-
nuppoo]-2,5'-muoHoBOro sipa Obula ONHMcaHa B Halleil mpenblaylnel maTeHTHoH 3asBke WO
2015/189799 Al.

CootsercrBytomne keroHsl C-1, m3atunel C-2 U aMuHBI SBISIIOTCS KOMMEPUYECKU
AOCTYIHBIMHU HJIH MOTYT OBITh MOJIy4Y€HBI C UCTIOIBb30BAHUEM CIIEAYIOIIUX CIIOCOOOB.

CxemMa 2 WUIIOCTPUPYET OAMH TUIMYHBIA Crnoco® mony4deHus S-aMuHO-2,4-
aumerokcunupumuanaa  (C-7A) mocpeacTBOM  HYKIEOQUIBHOTO 3aMEIleHHs XJopa B
nonoxkeHusix 2 u 4 B 2,4-guxgnop-S-aurponupumuanae (C-7A1l) meroxkcurpymnmnodt u

HOCJIEAYFOIIee BOCCTAHOBJICHHE HUTPOTPYIIIBI B 2,4-TuMeTOKCH-5-HuTponupumuaune (C-7A2).

NO, NO, NH,
H\/C' Na, MeOH S o H,, PdIC S oL
e -

NW,;N N\fN o N\fN
Cl _0 _O
C-7A1 C-7TA2 C-7TA

Cxema peakuum 2.

Cxema 3  WUIOCTpHPYeT  TUNHUYHBIA  CmOCO0  TOJy4YeHus  3-aMuHO-4,6-
mumerokcunupuauHa (C-7B) mocpencTBoM Hy KI€O(pHIbHOTO 3aMEIEHUs XJIOPa B MOJIOKEHUSX 2
u 4 B 24-nuxnop-S-uurponupuanne (C-7B1) MeTrokcurpynmod C  MOCIEIYHOIIUM

BOCCTaHOBJIEHMEM HUTPOTPYMIIbI B 2,4-1umeTokcu-S-autponupunune (C-7B2).

NO, NO, NH,
N € Na, MeOH N o< HoPAC N o<
Noz Nz o Nz

ci 0 0
C-7B1 C-7B2 C-7B

Cxema peaxkuum 3.

Cxema 4 WUIIOCTPUPYET THIUYHBIA CHOCO0 TOJyYeHHUs S-aMHHO-4-METOKCH-2-
(mumernnamuno)mupuanHa  (C-7C) mocpeacTBOM HYKIEO(UIBHOTO 3aMEINeHHUsl XJopa B
nojoxxeHun 2 B 2-xyop-4-metokcu-S-autponupuanne (C-7C1) wmerokcurpymmoidl U
NOCJEYOIee  BOCCTAHOBJIEHHE  HHUTPOTPYNIIbI B 4-METOKCH-2-(IMMETHIIAMHHO)-5-

Hurpormpugute (C-7C2).
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NO, NO, NH,
nOn MeyNH(oaH) N OL Hy PdiC N oL
D e
Nz MeOH/TT® N # MeOH/TT® N
cl AN AN
C-7C1 C-7C2 C-71C

Cxema peaxkuum 4.

Cxema 5 WUIOCTPUPYET  TUNMYHBIA  CHOCOO  MOJy4eHUss  S-aMuHO-2,4,6-
tpuMmeTokcunupumuanga (C-7D) mocpeacTBomM HUTPOBaHUS 2-XJ10p-4,6-TUMETOKCUITUPUMHUINHA
(C-7D1) B nonoxxeHnH 5 mocie HyKJIeO(pUIbHOTO 3aMeIIeHUs XJI0pa B MOJIOKEHUH 2 B 2-XJIOp-
4,6-numerokcu-S-aurponupumunube (C-7D2) merokcurpynmoil. Ilocnenneit cranueit Obuio
BOCCTaHOBJIEHUE HUTPOTrpymIbl B 2,4,6-TpuMeTokcH-S-Hutporupumuanse (C-7D3).

I | NO,

0 o]
\(/\Ir ~ HNO,, O\I,//H/o\ NaH, MeOH
N N ——
\Y TOYA, XM NYN -
al
Cl
C-7D1 C-7D2
i N02 I NH2
OWO\ H,(2 6ap), Pd/C O\(KH/O\
—_—
NﬁvN MeOH N‘%rN
/0 /O
C-7D3 C-71D

Cxema peakuum 5.

Kax ynomMuHanoce Bblle, COEAMHEHUs] N300peTeHNs PeAHA3HAYECHBI JJIsl TPUMEHEHHS B
Ka4eCTBE JICKAPCTBEHHOTO CPEICTBA, KOTOPOE SIBJISIETCS] IPUTOAHBIM Uil TPOPUIAKTUKA W/ WITH
JeueHnst 3a00JIeBaHM, BBIOPAHHBIX U3 TPYMIbI, COCTOSIIEH M3 paka, UMMYHHBIX 3a00JI€BaHUM,
BOCHAJIUTEIBHBIX COCTOSHHH, aJJIepru4ecKux 3a00JieBaHUN KOXKH, CBS3aHHBIX C Ype3MEPHOH
nposndepanueii, OHXOLEPKO30M H BUPYCHBIMU HH(EKLIUSIMU.

B vacTHOCTH, COeTMHEHUSI B COOTBETCTBHU C N300PETEHUEM SIBJISTFOTCS] IPUTOTHBIMH JISI
npOoQHIAKTUKN W/ HITH JiedeHUst 3a00JIeBaHIH, CBSI3aHHBIX C HAPYLICHUEM PETYJISILIUHN KJIETOYHOTO
IIUKJIa U arloNTO30M, TO €CTh UMMYHHBIX 3a00JIeBaHHMH, TAKHX KaK, HAIPUMEpP, ayTOMMMYHHbIE
3a00JIeBaHMSI U COCTOSIHUS, CBSI3aHHBIE C OTTOPYKEHHEM TPAHCIUIAHTATA TKAHW/OPraHa, TAKUX Kak
PEBMATOUAHBIN APTPUT, pEaKLUsl «TPAHCIJIAHTAT MPOTHB XO3sMHA», CUCTEMHas KpacHas
Bon4aHka, cuHAapom lllerpena, paccesHHBIN CKJIEpO3, TUPEOUAUT XalIUMOTO, MOJUMHO3UT,
XPOHMYECKHE BOCTAJIUTENbHBIE COCTOSIHMS NPEACTABISIIOT COOOH acTMy, OCTE0apTpos,
arepockiiepo3, OonesHp KpoHa, BOCHaNWTENbHBIE WM AJUIEPTUYECKHE COCTOSHUS KOXKH
NPEACTABISIFOT COOOW ICOpHa3, KOHTAKTHBIA NE€PMATHUT, aTOMMYECKUH IEPMATHUT, OYaroBYIO
AJIOTIELINIO, MYJIbTU(OPMHYIO 3pUTEMY, repneTH(HOPMHBIN 1EPMATHUT, CKIEPOJEPMHUIO, BUTHIIHTO,
THIIEPYYBCTBUTENIbHBIA ~ aHTHHUT,  KPANMUBHUILYY, OyJulesHblii  memduronn, mnemduryc,

npuoOpeTeHHbld  OyJUIe3HBI  SMUAEPMONIN3,  THNEepPHpoudepaTHBHOE  PAacCTPOMCTBO
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npencTasisier codoii cunapom Jlu-PpayMeHu; pak MM OMyXoJeBble 3a00eBaHuUsI PEICTABIISIOT
coboii noOpoKayecTBEHHbIE WJIM  3JI0KAQUECTBEHHBIE OMyXOJIM, CapKOMbL, TaKHe Kak
pabmomMuocapkoMa, pak KOCTEH, HampuMep, OCTEOCAPKOMBI, KapIHMHOMY TOJIOBHOTO MO3ra,
HanpuMep, OMyXOJb TOJIOBHOTO MO3rd MSTKUX TKaHEH, MOYeK, MEeYeHH, HAIMOYEYHUKOB,
MOYEBOTO My3bIPsi, MOJIOYHOH KeJe3bl, XKeMyaKa, *KeJTyJIOuHbIe OMyXOJH, SUYHUKOB, TOJICTOM
KUIIKH, TMPSIMOM KHWINKH, TMPOCTATHI, TMOKETYIOYHOH JKeNie3bl, JIETKOro, BJarajviia WIH
IIUTOBUIHOMN JKeJIe3bl, MTHOOJaCTOMBI, MHOXKECTBEHHYIO MHEJIOMY, PaK JKeJTyI0YHO-KHIIEYHOTO
TpaKTa, B YACTHOCTH KaPLIMHOMY TOJICTOW KHIIKU WJIH KOJOPEKTAIBHYIO aJIeHOMY, OMyXOJb LIeH
U TOJIOBBI, MEJIAHOMY, TUIIEPIUIA3HI0 TPEICTATEIbHON JKeNe3bl, HEOIUIA3MI0, HEOIUIa3HIo
SMOUTEINATIBHOIO XapaKTepa, KapLUUHOMY MOJIOUHOM JKeNe3bl, JIEMKO3, Takoh kak B- wmmm T-
KJIETOYHbIE JIUM(OMBI, HCTHHHYIO TOJULHMTEMHIO, TPOMOOLIMTEMHIO, aAPEHOKOPTHKAJIBbHYIO
KapLUHOMY, BKJIIOYasi METACTa3UPOBAHUE B APYT'HE OPTaHbl, COOTBETCTBEHHO; MPOIU(PEPATHBHYIO
BUTPEOPETHHONATHIO, BUPYCHbIE MH(MEKIHMH MPEACTaBISIOT coOol reprec, mamuuiomy, BHY,
renaTur.

IIpu neveHMn BBILEYNOMSIHYTHIX 3a00JE€BAHUH COETUHEHUs H300PETeHUs] MOXKHO
BBOJUTh B BHIE XHMHYECKOTO COEOHHEHHs, HO OOBMMHO HX UCIONB3YIOT B (opme
(papManeBTHUECKIX KOMITO3MLIUH, CONEpKALINX COeIUHEHNE B COOTBETCTBHU C M300peTeHHEM
win ero papMaLeBTHYECKH MPUEMIIEMYIO COJIb, KaK ONPEIENICHO BBIIIE, B KAYeCTBE aKTUBHOI'O
UHIPeNeHTa B KOMOMHALNY C (papMaleBTUYEeCKU PUEMIIEMbIMUA HOCUTEIISIMU U SKCLIUITHEHTAMH.

IIpu nedeHuMM BBILIEYNOMSHYTBHIX 3a0oneBaHuil (hapMaleBTHUECKHE KOMITO3HLIUH
U300peTeHus MOTyT ObITb BBEAEHBI JIIOOBIM IyTeM, MPEANOYTHTEIBHO MEPOPATBHO HIIH
napeHTepaibHO, U OHM OyayT UMeTh (GOpMy mpernapara, MpeIHA3HAYCHHOTO [JIsi IPUMEHEHHS B
MEeIHUIMHE B 3aBUCMOCTH OT MPEAINOJaraeMoro myTH BBEIEHHSI.

TBepuable mpenapaThl MOTYT MPUHUMATh (HOpMy, HampuMep, TaOJETOK WM KarcyJl,
MPUTOTOBJIEHHBIX CTAHAAPTHBIMU CIIOCOOaMU ¢ (papMaleBTUYEeCKU MPHEMIIEMbIMH HEAKTUBHBIMH
UHIPENEHTAMH, TaKMMH  KaK  CBSI3YIOLIME areHThl (HAampumep,  MpeaBapUTESbHO
JKeJIATHHU3UPOBAHHBIH KYKYPYy3HbIH Kpaxmal, MOJTMBUHWITHPPOIHIOH WITH
THAPOKCUIIPONMMIMETHIILICIUTION03a),  HANOJHUTENW  (HampuMep,  JIAKTO3a,  €axaposa,
KapOOKCUMETHIILIEIUTIONI03a, MUKPOKPUCTAJUTMYECKAsT LEJUT0JI03a Wik ruapodocdar Kaapuus),
CKOJIB3SII[ME BeIlecTBa (HAMpUMep, CTeaparT MarHus, TajbK WM JAHOKCHI KPEMHHs);
Je3UHTErpaHTbl (HApUMep, KPOCIOBHIOH, KapTOQENbHBbIH Kpaxmaj WM HATpUs Kpaxmala
TJIUKOJISAT);, CMaYyUBAIOIINE areHThl (HanmpuMep, Jaypriicyibdar Hatpust). Tabnerku MOryT OBITH
MOKPBITHl B COOTBETCTBUH CO CMOCOOAMH, XOPOLIO M3BECTHBIMH B JAHHOW OOJNACTU TEXHHUKH,
CTaHAAPTHBIMH  ODOJIOYKAMH, ofomoukamMu I 3aMEIUIEHHOTO/KOHTPOJIUPYEMOTO
BBICBOOOKIIEHHSI WM OSHTEPOCONMOOWIbHBIMU  Obonoukamu. JKuakue mpemaparbl s
NepopaJbHOrO BBEIACHHS MOIYT MPUHUMATh (GOPMY, HAMpPUMEpP, PACTBOPOB, CHUPOMOB HIIH
CYCIIeH3UH MM MOTYT OBITh MPEACTaBJIEHbl B BUE CYXOro MPOAYKTA AJisl pa3BeIeHHsl BOIOW WIIH
APYTHM MOIXOMSIIMM HOCUTEJIEM Mepes MpUMeHeHneM. Takue sKUIKUe mpernapaTbl MOTYT ObITh
NOJIyYeHbl CTAaHOAPTHBIMH CHocobamMu ¢ (apMaleBTUUECKH MPHEMIIEMbIMH HEaKTHBHBIMH

WHTPEINEeHTAMH, TAaKHUMH KaK CYCICHOUPYIOIINEe areHThl (Hampumep, cupom copbwura,
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NPOM3BOJHBIE LEJUTIOJIO3bl WJIM THAPOTEHH3UPOBAHHBIE IHINEBBIE JKUPBI); 3MYJbTUPYIOIINE
areHTh! (HanpuMep, JISLUTHH WU aKaLysl ), HEBOJHbIE HOCUTENH (HAIIPUMEP, MHHIAIBHOE MaclIo,
MACIISTHbIE CJIOKHBIE 3(DUPBL, STHIIOBBIN CIIUPT WM (PPaKLMOHUPOBAHHBIE PACTHTEIbHbIE MACIIA),
U KOHCEPBAHTHI (HAIIpUMep, METHII TT- WJIH NPOIHITUAPOKCHOEH30aT WIH COPOMHOBAsST KUCIIOTA).
IIpemapatsl Takke MOTYT COAEP)KaTh MOAXoAsmue Oydeprl, apoMaTH3aTOPbl, KPAaCHUTEIH H
MOACIACTUTEINH.

IIpenapats! Aist IEpOPaTBHOTO BBEAEHHS MOTYT OBITh MOIXOASIIIIM 00Pa30M COCTABJIEHBI
croco0amy, W3BECTHBIMH CIELHANUCTy B MAHHOH 00JacTH TEXHHUKH, Ui IOJTyYeHHUs
KOHTPOJIMPYEMOTO BBICBOOOKIEHHUS] AKTUBHOTO COETUHEHUSI.

ITapeHTepanbHOe BBEIEHHE BKJIOUAET BBEJEHHE ITOCPEACTBOM BHYTPUMBIIIEYHONH H
BHYTPUBEHHOHN MHbeKIUHN U NHPy3un (MHQy3us1) BHyTprBeHHO. COCTaBBI I MAPEHTEPAIBLHOTO
BBEJICHUsI MOTYT OBITb B CTaHIAPTHON JIEKAPCTBEHHOHM (popme, Hampumep, B amIyjax HIH B
KOHTelHepax IJii MHOTOZIO30BOTO BBENEHHs ¢ 100aBlIeHUeM KoHcepBaHTa. Kommosuiuu MoryT
NPUHUMATh (POPMBI CyCIIEH3HH, PACTBOPOB HJIU SMYJIBCHI B MACIISTHBIX MJIM BOJHBIX HOCUTEJSIX U
MOTYT COZAEPKaTh COCTABJISIIOINME areHThl, TAaKWe KaK CyCHEHOMPYIOIIHE, CTaOMIM3HMpPYIOIIUe
W/WITN UCTIEPTUPYFOINNE areHThI.

ANbTEepHATUBHO, AKTHBHBIH MHIPEIUEHT MOXeT ObiTb B (OpMe MOpolKa s
BOCCTAHOBJICHHsI IOAXOAALIUM HOCUTEJIEM, HAIPUMEP, CTEPUIIBHOM alluPOT€HHON BOAOH.

Croco0 neueHns ¢ NCMOIb30BaHUEM COSAMHEHUH TAHHOTO H300peTeHus Oy IeT BKII0YaTh
BBEJCHUE  TepamneBTH4YeCkn  S(PPEeKTHBHOrO  KOJMYECTBA  COCOUHEHHUS  M300peTeHHs,
NPEATIOYTUTENLHO B popMe (hapMaLeBTHUECKON KOMITIO3ULUH OOBEKTY, HY KIAIOIIEMYCsl B TAKOM
JICYEHHH.

IIpennaraemass 1032 COGOMHEHWH  HACTOSIIIETO  M300pETEHHMsT  COCTAaBJSIET  OT
npubnusutensHo 0,1 1o nmpubnusurensHo 1000 Mr B neHb, B pa30BOI WIIM pa3fesieHHBIX 103aX.
Crenpamuct moiiMeT, YTO BBIOOp 103bI, HEOOXOAMMOHN ISl JOCTHXKEHHUSI IKEJIAaeMOTo
ouosorudeckoro 3¢gdekra, Oymer 3aBUCETh OT psina (aKTOPOB, HAMPUMED, OT OMPENEICHHOIO
COCIMHEHUs], TMPUMEHEHUs], crocoda BBEACHHUS, BO3pPACTa U COCTOSHUS TALMEHTa, U TOYHAsS
J03UPOBKA OyZeT B KOHEYHOM UTOT'€ ONPENENAThCS TI0 YCMOTPEHHUIO JIEHaIero Bpaya.

MNPUMEPBI

Crnenyromue mpuMepbl HE NMPENHA3HAYEHBbI ISl OTPAHUYEHUs] M300PETeHHs], a MPOCTO

CJIy’KaT WIUTFOCTpaLUeil HaCTOSALIEr0 H300pETEeHUsI.

Coxkpawgenus
AcOEt STUJaLeTaT
AcOH YKCyCHasl KUCJIOTa
yII.C YUIUPEHHBINA CUHIJIET
CaCl, XJIOPYI KaJIbIHsI
CHCl; xjopodopm
it nyonet

an nyoneT nyoneros



A0n

K

JDA
ALK
AXM
EDC-HCI
EtOH
9KB.

ESI

q

HCI
B2XX

1
LiHMDS
M

MeOH
MgSO,
MUT
MsOH
MW
NaHCO;
NaOH
Na,SO,
AMP
H® BOXX

-OMe
-OEt

q.7.a.
PTSA-H,O
KB

OD-BOXX

cen
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nyOser nyOieroB ay0yeToB
ny0JeT KBapTETOB
N,N'-nm>ytunamut
N,N'-nuuknorekcuiakapOosuuMug

AUXJIOPMETAH

N-(3-mpumernnaMuHONPOIII)-N -3 TUIKapOOAMUMHUIA THIPOXIIOPHL

3TaHOI

SKBUBAJICHTBI

MOHU3ALMS 3JIEKTPOPACTIbUIEHHEM

qac(bl)

XJIOPHI BOAOPOAA

BBICOKO3((EKTHUBHAS JKUAKOCTHAsI XpomaTorpadus
JIUTP

OUC(TPUMETHUIICHIINI ) aMU JIUTHS

My JIbTUILIET

METaHOI

cybdar maruus

MILTHITATP(BI)

METaHCYJIb(OHOBAs KHCIIOTA

MHUKPOBOJHOBOU

OukapOoHAT HaTpUs

TUAPOKCH]T HATPHS

cyJb(aT HATpUsI

sIIEPHBIN MATHUTHBIN PE30HAHC
HOpMaJibHO-(ha3oBast BBICOKO3((pEKTUBHAS
xpomarorpadus

METOKCHUTPYTIIa

STOKCUTPYTITA

YUCTBIN A1 aHAJIA3A

II-TOJTY OJICY Ib()OHOBOW KHUCJIOTBI MOHOTHIPAT
KBapTET

oOpareHHo-(pazoBast BBICOKO3( ek THBHAS
xpomarorpadust

CHHIJIET

CECIITET

JKUOKOCTHaA

JKUAKOCTHasA
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CoX CBepXKpUTHUECKas QIIrongHast Xpomarorpadus

SQD MS MAacc-CIIEKTPOMETP C OAMHOYHBIM KBaJPYIOJIbHBIM IETEKTOPOM

T TPUILIET

TOYVK TpUPTOPYKCYyCHASI KHCIIOTA

TOYVA TpU(PTOPYKCYCHBINA aHTHIPUL

T TeTparuapodypan

TCX TOHKOCJIOIHAsT XpoMaTorpadust

YIXKXMC ynbTpasppexkTuBHas ~ KUAKOCTHAs  xpomarorpadgus ¢ macc-
CIEKTPOMETPUEN

MKJT MHKPOJIUTP

TCX mnposogwiu ¢ cunukarenem 60 Fpsy Ha amomunueBoi ¢onbre (Sigma-Aldrich,
Merck) ¢ ucrnonb3oBaHHEeM COOTBETCTBYIOLIMX CHCTEM pacTBOpHUTeENel. Busyanuszauo oObMHO
OCYIIECTBJISIIN € TOMOLIbI0 Y D-u3nyuenus (254 Hm).

Meton YPKX-MC:

Anammzel YOXKXMC  mpoBoamim Ha  JKHOKOCTHOM — Xpomarorpage  YDIKX,
obopynoanHoM aerektopoM @®JIM u nerekropom SQD MS, pabotatouiem B pesxxnmve ESI(+) nnu
ESI(-) ¢ ucnonszoBanuem kojouku C18, 2,1 mm x 100 mm, 1,7 mxm (AQUITY UPLC BEH wunu
skBuBaJieHT). BOXKX mmm )KX/MC crenenn unctotsl Metanos, BOXKX crenenu 4uctoTsl BONY,
BOXX nnn XKX/MC cTeneHr YUCTOTh MypPaBbUHYIO KUCJIOTY, Y./1.a. CTETIEHH YUCTOTHI 25%0-HblIi
pacTBOpP aMMHaKa U UX CMeCh HMCIOJb30BAM B KaueCTBe MOABIKHON (asbl. Paboune ycnoBus
OBLIM CIENYIOUIUMH: TIOTOK MOABMKHOU (asel 0,45 mu/muH, mmuHa BoiHbI 210-400 HM, 00bEM
BBOIUMOI mpoOsI 1 MK, Temmnepatypa kojonku 60°C, temnepatypa aprono3atopa S°C. AHanu3
nposoauau 5,5 MuHT1,5 MHUH Ha «3amepxkKy chaefymooumeil uHbekuuw». ['panueHtHoe

3JIFOUPOBAHUE C IMHEHHBIM XOJIOM:

% %
Bpewms [muH] I'paguenTHas kpuas
A B
0,0 80,0 20,0 -
4.0 0,1 99.9 nuHelHast (6)
5,5 80,0 20,0 npsimast (11)

PacTBOpLI TOTOBUIIN CIENYIOIIM O6DaSOMI

Monyuyenune noaBmkHOM ¢a3pl Al - OCHOBHOMN IrpagueHT: 25 MKJ MypaBbUHOU KHCIIOTbI
u 250 mxa 25% pacrBopa ammmaka noOamBisii K 250 mur Boxmbl. YIbTpa3BykoBasi OaHs ¢
MIPUMEHEHNEM Jiera3auuu B TedyeHue 10 MuH.

IMonyuyenune noaBuKHOM (pa3bl A2 - KUCIOTHBIN rpaaneHT: 50 MK MypaBbUHOH KMCIOTbI
nobasysuiy K 250 mut Boabl. Y IbTpa3ByKoBasi OaHs C MPUMEHEHHEM Jiera3aliu B TeueHune 10 MuH.

Hoasuxnas ¢gaza B: CyneprpaaneHT MeTaHOI.

Meronuku cuHTE3A!

HNurepmeaunart C-4A: 6-x10p-3-(3-MeTr-2-0KCOOYTHIINICH)- | H-UHAO0N-2-0H
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,

Cl N
H

B 5 5 peakumonnbli cocyxn 3arpyxanu anpnon C-3A (1015 r, 3,79 monb, 1 3kB.) #
nobasisun EtOH (2,85 ). Cycnensuro Harpesanu 1o 55°C u onHo# nopuueit nodasmsumm 12 M
HCI (202 mm, 2,42 monb, 0,64 5kB.). 3aTeM HarpeBaHue MPOAOIDKAIN O TEMIEPATyPbl KUIIEHHSI
staHojia. beuto oOHapyskeHo, uto Tpebyercst OGompime EtOH (500 mur) BCiencTBue OBICTPOTrO
ocaxknenust nponykra C-4A. UYepes 1 u ananmuz YOXKXMC mnoxkazan 98% mnmomanu nuka
npoaykra. HarpesaHue mpekpalljaiy M HauMHAIM OXJAXAEHHE peakLuoHHON cmecu. Korpa
TeMmIepatypa peakurMoHHON cmecu nocturana 50°C, BCIO CMeCh NEPEHOCUIN B XUMUYECKHH
crakad u oxjaxpanu no 0-5°C. Teepablil ocTaTOK OTQUIBTPOBBIBAIM U INpOMbIBaIM 1,3 1
xonoxaHoro EtOH. Teepapiii mpoaykT BeICyInnBaiu B taboparopHoii cyumike (40°C) B TeueHue
3 4 1 3aTeM BBICYIIMBAJIU HA BO3/lyXe B TeueHHe HOUM. B pesynbraTe coenunenue C-4A nonydanu
B BUJIE OPaHXXeBOro TBepaoro Bemectsa (692 r, Beixon 73%, uucrora 98,1% B cOOTBETCTBHH C
aHanuzoM YIOXKXMC).

HNurepmeaunar C-3A: 6-xy0p-3-ruapokcu-3-(3-metun-2-okcodytun)-2.3-nuruapo-14-

UHI0JI-2-0H

]
NH

.
OH O

Ci

B 15 5 peakumonHsIii cocyn 3arpy»xanu 6-xjgopusatus (1000 r, 5,5 mons, 1 5kB.) u EtOH
(7 n) u 3arem nobaeysii omHOM mopuued 3-merwnOyTtaHoH (2,94 n, 27,5 monb, 5 3KB.).
Peakimonnyro cMmech HarpeBasu 10 40°C u nodasinsin onHoi nopuueii [I3A (250 mu, 2,41 mMosb,
0,44 »kB.). 3aTeM HarpeBaHHUe MPOJOJHKAIIN IO TEMIIEPATYPbI KUMeHus 3Tanona. Uepes 1 4 aHamm3
Y2XKXMC nokazan 71% npoaykra B peakiIMOHHON cMecu. HarpeBaHue nmponosnkaiy B TEUEHUE
nonojHuTenbHOrO 1 "aca, u mocne storo BpeMenu aHainu3 Y XKXMC nokazan 93% mnponykra.
Peakumonnyro cmech oxnaxkganu a0 S0°C, u 3aTeM BCIO CMECh MEPEHOCHIIA B KPYTJIOAOHHYIO
KOOy, U BCE JKUAKHE HHrpeareHThl ypasui. Ocratok cycnenaupoBain B JAXM (3,4 n) u
HarpeBaJii ¢ OOpaTHBIM XOJIOMWJIBHUKOM B TeueHue | 4. Ilocie 3TOro BpeMeHH HarpeBaHue
npekpamaiyu U 1o0aBisuIi OHOM nmopuuel #-rekcan (2 11). ComepkuMoe KOOI OXJTaKIaIU 10
npubmm3uTensHo 5S°C u nepeMemuBaiy B TedeHue 1,5 4 mpu 310l Temrneparype. [lonyueHHyro
cMechb OT(WIBTPOBBIBAIN U TaKOE€ IMOJIyUEHHOE TBEPAOE BelecTBO MpombiBaiu S00 M cMmecu
HAXM/n-rexcan (1:1) ¢ mocnenyromel Cymkoil Ha BO3QyXe B TedeHHe HOYH. B pesynbrare
OKUaeMBbIH anbAObHBIN MpoaykT C-3A mojydvanu B BUAE CEpPOro TBepaoro semectsa (965 T,
gucrota 98,5% B coorBerctBum ¢ aHamuzoM YOXKXMC). Cmech pactBopuTeneil mocie
(UIBTPOBAHMSI COKpAINATIH 100 6aKyyMOM 10 TIpuOnmu3uTenbHo 1,5 51, nobasnsan #-rekcad (700
MJT) M TIOJY4YE€HHYIO CYCIIEH3HUIO MepeMelnBaii B TeueHne 0,5 4 mpu KOMHATHOH TeMmrepartype.

Hpyroe GmibTpoBaHUE ¢ TOCISAYIOIINM IBOHHBIM MPOMbIBaHUEM cMechio JIXM/u-rekcan (150
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i, 1:1 anmd Kakgoro NMpPOMBIBaHMS) M CYIIKAa HA BO3AYyXe MPENOCTaBJsIa BTOPYIO YacTh
anbronpHOro nponykra C-3A (50 r, uncrora 99,1%). OOmmii Bexon anpaona C-3A cocTaBmi
69% (1015 r, uncrora 98,5% B coorBeTcTBUH ¢ aHAH30M YIXKXMC).

HNurepmeanar C-4B: 6-x510p-3-(3-MeTUI-2-OKCONEHTIIIHUACH )-2, 3-nUruaApo- 1 H-uHnoi-

2-0H
0

J

Cl N
H

O

B 250 mn peaxuuonHyro kondOy 3arpyxanu amppon C-3B (11 r, 39 mmonb, 1 3kB.) u
nobasysun ogHow nopuueit EtOH (32 mur). Cycnensuto Harpesaiu 10 55°C u 1o0OaBisiiin OqHON
nopuueit 12 M HCI (1,63 mn, 19,5 mmons, 0,5 3kxB.). 3atreM HarpeBaHue MPOAODKAIU IO
TeMreparypbl kuneHus sTaHona. Yepes 1 u anamus YOXKXMC nokaszan 98% mpoaykra.
Peaxumonnyo cmech oxnaxaanu Ao 0-5°C u nepememnsanu B TedeHue 0,5 4. TBepaplil ocTaTok
OT(UIBTPOBBIBAIN U MpOMbIBAIN Hebonbinoi nopuueit xonognoro EtOH. Tepasiit mponykr
BBICYIIMBAJIM HA BO3AyXe B TeueHue HouM. B pesynprare coenunenue C-4B monyuanu B Bume
OpaHXeBOro TBepAoro emectsa (5 r, Bexon 49%, uncrora 99% B COOTBETCTBUH C aHAIU30M
YIXKXMO).

Hurepmenuar C-3B: 6-x510p-3-rupokcu-3-(3-MeTnia-2-0KCOneHTn)-2,3-puruapo-14-
UHA0J-2-0H

0
NH
N
OH Qo

Cl

B kpyrnononnoit konbe (250 mi) 6-xnopusatus (15 r, 83 Mmonb, 1 5KB.) CyCIEHAMPOBAIIH
B EtOH (70 mn) u 3aTem nobasisim ogHOM nopuueit 3-metunnent-2-oH (51,3 mi, 415 mmons, 5
9kB.). Peakuronnyto cmech HarpeBanu 10 40°C u nobasnsiin ogHou nopuueit JIDA (4,34 mi, 42
Mouib, 0,5 3kB.). 3aTeM HarpeBaHKe MPOAOJIKAIHN A0 TEMIEPaTyphl KUMIEHUs dTaHojia. Yepe3 1 4
aHanuz YOXKXMC nmokazan 60% mnpoxnykra. HarpesaHue mnpomokaiu B TeueHUE
JOTIOJTHUTEIbHBIX 2 4acoB, U mociie 3Toro BpemeHu aHanus Y IXKXMC nokazan 99% mnponykra.
ITocne oxnaXneHusi 10 KOMHATHOW TeMIepaTypbl BCE JKUAKHE HHIPEOUCHTHl YAAISUIA 10O
saxyymom. Octarok cycneraupoBasu B AcOEt (50 mu1) m mepeMermvBaiy NMpH KOMHATHOU
temneparype B TedeHne | u. Ilocie 3TOro BpeMEHM COAEPIKUMOE KOJIOBI OXJIAXKOAIU 10
npubm3uTensHo S°C U nepeMennBaiy B TedeHue 1,5 4 npu nanHoi temmeparype. [lonyueHHy0
cMech OT(UIBTPOBBIBAIM M TaKOE MOJYYCHHOE TBEPAOE BEINECTBO MPOMBIBAIN HEOOJIBIINM
komuuecTBoM xonoaHoro EtOH ¢ mocnenyromel cymkoll Ha BO3Ayxe B TedeHHe HO4YU. B
pesyJbTaTe OXKHAaeMbld anbaosbHBIM NpoAaykT C-3B monydanu B BuAE CBETIO-KOPUYHEBOTO
TBepaoro BemecTBa (5,1 r, uncrora 98,5% B coorBercTBUM ¢ aHajgm3oMm YIIXKXMC). IMocne
(UIBTPOBAHMS OCTATOK MPEABAPUTEILHO aACOPOMPOBAIIN HA CHITMKATEJe U OUUIIAIIH C TOMOIIBIO

mm-xpomarorpaduu (ot 30% no 60% AcOEt B #-rekcane). Ilocne xpomarorpaduu BTOPYIO
p p
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yacte npoaykra C-3B monyuanm B BHIE CBETJIO-KOPHYHEBOTO TBEpHOro BemectBa (5,9 1) ¢
yrcTotoit 97% (B coorBercTBUH ¢ aHaN30M Y IXKXMC). O0mmii Berxox anbrona C-3B cocrasun
47% (11 r, yncrora 98% B cooTBeTcTBHHU ¢ aHaIH3oM Y IXKXMC).

HNurepmeanar C-6A: N-(3-xnopdenmn)npon-2-nHamMus
8
cl NHU\\\

B 2 5 gByropiol KpyrjiomoHHOW KojOe, CHaOKEHHOW MeXaHMYeCKOW MeImajikod 3-

xynopanmwiuH (75 T, 590 mmons, 1 3kB.) pactopsiiau B S00 ma JIXM (B2XXX crenenu 4ucToTsl).
3areM A00aBIsUIM TO KarusiM Tpomn-2-uHOBYKO kucioty (53,5 r, 760 mmonb, 1,3 3kB.),
pactBopeHHyto B 100 mut JIXM (mosiBisutack conb amuna). Ha cnenyromeii cragui EDC-HCI (145
r, 760 mmonb, 1,3 3KkB.) mO0aBIANM HECKOJBKMMU TOPLUUSAMH (BO BpeMsi [00OaBiIE€HUsS
PEaKUOHHYI0 KOJIOY OXJaKOalu Ha JeasHou Oane, uToObl m30exaTh nediermaruu JIXM).
ITocne nonmHoro nobasnenust EDC-HCI peakunoHHy10 cMeCh MepeMeLInBaIu B Te€UeHUe 2 U MpH
KOMHATHOW TeMIlepaType M 3aTeéM CMeCh MEJUIEHHO IEePEHOCHJIN B XUMHYECKHI CTakKaH,
conepxatuii 500 mi Bozbl u 250 r npaa. [lepememnBanue nponoskanu npu 0-5°C B TeueHne
npubnamsurensHo 15 MuH M 3aTeM Oenblii Oocamok OTGUIBTPOBBIBAIM, HpoMbiBaau 100 M
XOJIOZHOM BOJBI U BBICYIIMBAJIM Ha Bo3ayxe. B pesynbprare oxxupaemslii amun C-6A nonydanu B
Buzne Oenoro TBepnoro Bemectsa (102 r, Beixox 96,6%, umucrora 96,3% B COOTBETCTBUH C
aHamu3oM YIXXXMC).

HNurepmeauar C-6B: N-(5-xm0p-2-bTopdeHun)npon-2-uHaMuI
Cl

0

NHl\:::\

IMpon-2-unoByto kucioty (15,16 r, 216,4 mmonsb, 1,05 3kB.) 10o0aBIsLIM OHOM MOpLUEH K
nepeMeIuBaeMoMy pacTBopy S-xiop-2-proparununa (30 r, 206,1 mmons, 1 3kB.) B Toayoune (400
MJT), KOTOPBIH OXJIQXKIAJIH Ha JIeAsTHOW/BoasiHON OaHe. CMech mepeMermBaiy B Te4eHrne 15 MuH,
3areM nopuusimu godasssin ALK (44,65 r, 216,4 mmoue, 1,05 3kB.), monaepKUBast TEMIIEPATYPY
Huke 10°C. IlepememuBanue npoposkanu npu 5°C B TeueHue 2 4, 3atem TBepabiii DCU
cobupanu GUIbTPOBAHUEM U MPOMBIBAIH TOJY0JioM (150 mi1) u okoH4arenbsHO cMechio ACOEt/1-
rekcad (150 mu, 1:9). @unpTpaT KOHIEHTpUpOBa M 10 oObema mpubmusutensHo 100 M u
nepeMeNuBaIn B TedeHne 15 MuH nmpu koMHaTHOH Temmieparype. [lony4deHHbIi ocaiok codupanu
(bunbTpOBaHNEM, MPOMBIBATIH CMECBIO Tomyos/n-rekcan (20 mu, 1:1), n-rekcaHom (20 mu) u
BBICYIIIMBAJIM HA BO3AyXe B TedueHHe 16 4 ¢ mosmydenuem 15,29 r neneBoro npoaykra B BHIE
6enoro TBepAOro BemecTra. PHIIBTPAT MOMEINAIN B XOJIOIMWIBHUK Ha 3 4 U MOJyUYE€HHBIH OCaI0K
cobupanu GuIbTPOBaHUEM, IPOMBIBAIH CMECBIO ToNyo/H-rekcaH (20 mu, 1:1), n-rekcanom (20
MJT) ¥ BBICYIIUBAJIM Ha BO3MyXe B TeueHHe 16 1 ¢ monydenueMm 13,29 r amuna C-6B. @unbTpar
KOHLIEHTPUPOBAIH 10 00beMa MPUOIM3UTENBHO 20 MJI U 3aTeM IMPH MEePEMELIHBAHUN MEJIEHHO
nobasnsun rekcan (400 mur). CMmech HarpeBau ¢ OOpaTHBIM XOJOAMIBHUKOM B TeueHue 30 MuH

U TOpSIMUH PacTBOP OTPUIBTPOBBIBAIM, KOHLEHTPUpPOBaIU 100 npubmusutenpHo 100 ma u
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NOMeEIIaH B XOJOnWIbHUK Ha 18 4. [TonyueHHsIi 0canok coOupany GribTpoBaHUEM, IPOMBIBAIIN
H-reKcaHoM (2*20 Mi1) ¥ BBICYIIMBAJIM HAa BO3/IyX€ B TeUeHHUE 16 U C MOMyUeHHEM JIOTIOTHUTENIEHO
7,19 r amuna C-6B. O0mmii Beixon npoaykra C-B6 cocrasun 88% (35,77 ).

HNurepmeanar C-6C: N-(5-x510p-2-MeTUIDEHIIT)TPOTI-2-HHAMUJT
cl

O
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B 2 5 nByropnoii kpyrinonoHHOH konbe, CHAOKEHHON MEXaHHMYECKON MEIIaIKoN S-xjop-
2-merunanmnuH (75 1, 530 mmonb, 1 3kB.) pactBopsin B 1000 mn IXM (BOXKX crenenu
YHCTOTHI). 3aTEM IO KaIIsIM AOOABJISIH MPON-2-UHOBYIO KUCIOTY (49 1, 690 MMmodb, 1,3 3kB.),
pactBoperHyto B 100 mu JIXM (BDXKX crenenn yuctoThl) (MOsBISIACcCH COb aMuHa). Ha
cnenyromeit cranun EDC-HCl noGaBnsimn HeCKONbKMMHU HOPUMAMU (BO BpeMsi N0OaBJIEHUsS
peaKIMOHHYI0 KOJIOy OXJa)cuanu Ha JeAssHoi Oane, 4toObl m3dexath aeduermarnuu JIXM).
ITocne nmomHoro nobasnenuss EDC-HCI peakinoHHy0 cMeCh nepeMeInnBaiy B TeueHue | 4 mpu
KOMHAaTHOH TeMreparype. Bcro cMech nepeHOCHIN B XUMUYECKUH CTakaH, coaep kamui 750 M
Bozb!I 1 250 r nbaa. [lepememBanue nponoskany npu 0-5°C B TeueHne npubIu3uTeNnbHO 15 MuH
u 3aTeM Oenblii 0cagoK OTGUIBTPOBBIBAIM, TPOMbIBATH 100 MJI XOJIOAHOM BOZBI M BBICY IIUBAJIH
Ha Bo3zyxe. B pesynbrate oxxunaembiii amun C-6C nosydanu B Buae 0€JI0ro TBEpAOro BelecTBa
(81 r, Boxon 80%, uncrora 99,1% B coorBeTcTBHM ¢ aHaIH30M Y IKXMC).

HNurepmeaunar C-6D: N-(3-xnop-4-dropdenmn)npon-2-uHaMmua
Cl
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B 1 n npByropiaywo KpyrJiOHOHHYH KojOy, CHaOXEHHYIO MAarHUTHOW MEINAJKOH u
TepMOMETpOM, no0aBssuH 3-xyop-4-propanmiu (14,8 v, 100 Mmonb, 1 3KB.) ¢ IOCIEAYOLIUM
nobasnenuem JIXM (200 mu, BOXKX creneHu 4ucTOThI) U Npomn-2-uHOBOM kuciaotel (9,1 r, 130
MMoJib, 1,3 3kB.). Peakumonnyro cmech oxjakaanmu 1o 0°C u godasnsin EDC-HCI (25,2 1, 130
MMOJIb, 1,3 5KB.) HECKOJBKUMH TOPUMSMH. Peakiusi siBISeTCS 3K30TEPMHUECKOW, U CIenyeT
u3berats npesbitenus +5°C Bo Bpems nodasnenust. [locie momHoro nodasnenust EDC-HCI cmech
nepememnBanu B TedeHue | 4 npu 5°C. Ilocne 3TOro BpeMeHH JIEASHYI OaHI yAALUIU H K
peakroHHOH cMecH nodassumi 200 MJT XOJIOAHOHM BOABI. PEaKIIMOHHYO0 CMECh MEPEMEIINBAIIH B
TeueHne npuoam3uTeapHo 0,5 4, ¥ MONyueHHBIH 0CagoK OT(HIBTPOBBIBAIH, U MTpoMbIBain 100
MJT XOJoaHOH Bozbl. IlogydeHHOE TakuM 00pa3oM TBEpAOE BEINECTBO MMOBTOPHO PACTBOPSUIH B
xJI0poopMe U pacTBOP MPOMBIBAIIN BOAOH, BbICyIIMBaIH Haj Na,SO4 1 pacTBOPUTEINb HCTIAPSLITH
nocyxa. [Tonmy4ueHHBII MPOAYKT BBICY LIUBAIIN 1100 6akyymom. B pesynbrare oxunaemsiii amun C-
6D mnonyuanu B BUIE CBETJIO-KeNTOro TBepaoro Bemectsa (19,2 r, Beixon 98%, uncrora 98% B
COOTBeTCTBUH ¢ aHA30M Y IXKXMC).

HNurepmeaunar C-6E: N-(3.4-mudropdenmn)npon-2-uMUHAMU
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B 1 n ngByropiaywo KpyrJIOHOHHYHO KOOy, CHaOXEHHYIO MAarHUTHOW MEIIAJKOH |
TepMoMeTpoM, pnoOaBisum 3, 4-mudropanmwmH (129 r, 99 mn, 100 mmons, 1 3kB.) ¢
nocaenyomum nodasinenueM JIXM (300 mu, BOXKX creneHum 4ucTOTBI) M MPOMN-2-MHOBOH
kucaotel (9,1 r, 130 mmonb, 1,3 3kB.). Peakumonnyro cmech oxnaxnaanu a0 0°C u mobasisiu
EDC-HCI (24,9 1, 130 mmomb, 1,3 5KB.) HECKOJbKHMMH TOPHHUSAMHU. Peakuus sBIseTCs
9K30TEepPMHUYECKOHN, U cienyeT uszderaTh mnpesbimeHus +5°C Bo Bpemsi noOamnenusi. Ilocne
nojHoro nobasnenust EDC-HCI cmecp nepememmBanu B teuenne 1 4 mpu 5°C. ITocne sToro
BpPEMEHH JICJSTHYIO OaHIO YIAsUIA U K PeakUOHHON cmecH nobassuii 300 MJT XOJIOAHON BOBL.
PeakunoHHy10 cMech NepeMeInnBaii B TeueHne npudau3uTenpHo 0,5 4, U nosy4yeHHbIH 0caaoK
oT¢UIBTPOBbIBAIH, 1 poMbIBasK 100 M1 xonoaHOH Bozel. [TomydeHHOe TakiM 00pa3oM TBepaoe
BELIECTBO MOBTOPHO pacTBopsin B ACOEt u pacTBOp NpOMBIBANIM BOJOH, BBICYIIMBAJIN HAJ
Na,SO,4 1 pacTBOpHUTENb UCTIAPSITN JOCYXa. 3aTeM MPORYKT nmpombiBanu 10 mi xonogHoro IXM
Y BBICYIIUBAIIN 100 6akyymom. B pesynbrare oxunaemslii amun C-6E nonyuanu B Buzne 6enoro ¢
CepOBATBhIM UJIH JKEJITOBAThIM OTTEHKOM TBepAoro BewecTsa (17,3 r, Bbrxox 96%, uuctora 100%
B COOTBeTCTBUU ¢ aHan3oM YIXKXMC).

HNurepmennar C-6F: N-(5-xn0p-2.4-mudropdeHna)npon-2-nHaMu
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B 500 M1 gByropIioii KpyrJIOJOHHOM KoJOe, CHA0KEHHOW MarHUTHOM MEIIaJIKOH, S-XJIop-

F

2,4-mudpropanumun (10 r, 61 mmonb, 1 3kB.) pactBopsin B JIXM (150 mu, BOXX crenenu
YUCTOTHI). 3aTeM MO KaruisiM M0O0aBIsIM MPON-2-UHOBYIO KUCIOTY (5,5 T, 78 Mmonb, 1,3 3kB.)
(nosiBnsiack coib amuHa). 3atem nodasinsiin Heckosibko nopuuii EDC-HCI (14 r, 78 mmons, 1,3
5KkB.) (BO BpeMmsi nOOaBJIEHUS PEAKLUMOHHYIO KOJOy OXJaKOald Ha JeOsHOW OaHe IS
nojyep:kaHusi KOMHaTHOH Temmnepartypsl. [locne nonroro nodasnenust EDC-HCI peakimoHHy 0
CMECh MEePEeMELINBAJIN B T€UEHUE elle | 4 npu KOMHATHOHN Temniepatype. [locne 3Toro BpeMeHnu
nobasnsuin 150 M1 BOABI M CMeCh NEPEHOCHIIA B JIEUTENIbHYK) BOPOHKY. Da3bl pasmessiiu.
Bonanyto ¢asy asakasl sxctparuposaiu JIXM (2x100 mir). Oprarmdeckre Gppakiuny 0O beaHHSIH,
NPOMBIBAIM COJIEBBIM pacTBOpOM, BeICymuBaimu Hagy MgSOs W KOHIEHTPHPOBAIH 1O
npubnu3uTeNnbHO S0 MIT 20O 6AKYYMOM C TIONYYEHHUEM T'yCTOH CyCneH3uH. TBepIpie BELIeCcTBa
OT(UIBTPOBBIBAIIM M BBICYLIMBAIN C MOJYYEHHEM 8 I KPEMOBBIX KPUCTAJUIOB. PuibTpar
KOHIIEHTPUPOBAJIM U 3aTeM OYHINAJu C moMoibio (umm-xpomarorpadun (#-rexcan/AcOEt;
8:1—5:1) ¢ monyuernneM nomnonHuTenbHbIX 4,4 T amuna C-6F. B pesynbrate okumaeMblii aMuz
C-6F monyuanu B BHAe kpemoBoro Teepaoro semectsa (12,4 r, Bbxon 94%, uucrora 100% B
coOTBeTCTBUH ¢ aHa30oM Y IXKXMC).

Hurepmeaunat C-7A: 5-amuH0-2.4-THMETOKCUTTUPUMHUIAH
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B crexmsnanbiii peakrop QianCap (1850 mu), cHaO)keHHBIH MAarHUTHOM MEIIAJKOH,
nobGasisimn C-7A2 (100 r, 540 mmonb) ¢ nocneayrommm godasneraneM TT'® (800 mu). 3atem 10%
nantaguii Ha yrae (2 r) noOaBisii OfHOW MOpHHMENH M PEeaKTOp COEAMHSUIM C HUCTOYHUKOM
Bonopona. JlaBneHne BOAOpOJA YCTAHABJIMBAJIM HAa YPOBHE 2 0ap M PEaKIHOHHYK CMECh
TIIATEIbHO MEPEeMEIINBai B TeUeHHe 16 4 IMpHu HeNpephIBHOM MOTOKE Bogopoxaa. Ilocne storo
BpeMeHn aHanu3 YOXKXMC mokazan mnosHOE MpeBpalleHue MCXOAHOr0 MaTepuaa.
PeakunonHyro cMech OTQUIBTPOBBIBAIH Yepe3 CIOH LenuTa U (PHIbTpaT KOHLEHTPUPOBAIU 1100
saxkyymom 1o npubnausurenbHo 150-200 mi. 3aTem no kamsiM go6asnsiinu #-rekcad (500 mun) u
CYCIIEH3UIO IMepeMeIluBajM B TeueHHe 2 4 Ipu KOMHATHOH Temmeparype. Ocanok
OT(UIBTPOBBIBANIH, BAXKABI IPOMBIBAJIN H-T€KCAHOM (2*50 MJT) U BBICYIIMBAJIH MO BaKyyMOM.
B pesyabrare monyuanu amuH C-7A B Buje KeNTOro/3eseHOro teepaoro Bemnectsa (77,94 r,
BbIX0 93%, uncrora 99% B coorBeTCTBUHU ¢ aHAIN30M YIKXMC).

HuTepmennar C-7A2: 2,4-1MMeTOKCHU-5-HUTPONUPUMUINH
NO,
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B 2 51 Tpexropinyto KpyTriIoAOHHYIO KOJIOY, COAEpIKaIly0 TEPMOMETP, KOHASHCATOP BOIbI,
COEIMHEHNE ¢ MCTOYHHUKOM HHEPTHOTO ras3a (aproHa) M MEXaHHYECKYH0 MEMIAJKy, 100aBJsun
metano (1 1, B3XKX crenenu uucToTel) U B arMocepe aproHa HeOOIbLIHE KyCOYKH HAaTpus (65
r, 2,83 Moib, 2,2 3KB.) MeUIEHHO NOOABISIM B TEUYEHUE MPUONUZUTENHHO | 9 Mpu Xopoiem
nepeMeInuBaHuy (PeaKLus SBISIETCS SK30TEPMHUYECKOH, HO PEAKLIMOHHYIO CMECh HE OXJIAJKIAIH,
OObIMHO nOOABJSIM APYrod KyCOUeK HaTpwsi, Korna mnepBblid m3pacxonmosanu). [locne
pacTBOpEHUs] BCEH MOPIMH HATPHS PEAKLHUOHHYIO CMeCh oxyaxganmu 10 -5°C M OCTOPOIKHO
noGassstn (mpubnusuTenbHo 40 MUHYT) CBEXKENPUTOTOBIEHHYIO cycniensuio C-7A1 (250, 1,29
mosb, 1 5kB.) B Metanone (500 mu, BOXKX crenenn 4uctoThl) HEOONBLIIMMH NOPLHMSIMU TPU
tmareabHoM nepememnBanun. (BHUMAHUME: peakuusi siBnsieTcss O4eHb 3K30TEPMHYECKON),
cnenyer uzberats npesbienus +10°C Bo Bpemsi noOasieHusi. Kpome Toro, B Xome peakuuu
00pa3oBBIBAJIOCH MHOTO TBEpAOro npoaykra. Ilocine nobaBneHust BCEro KOJUUECTBA CyCIIEH3UN
cyOcTpara peakMOHHYO cMech BbinepskuBanu npu 0-5°C B Teuenue nmpudnmmsutensho 0,5 4 u
3aTeM €€ OCTaBJsUIM HAarpeBaTbCsl O KOMHATHOW Temreparypbl (OOBIMHO 3TO 3aHHUMAJIO
npubnusutensHo 2 4). [Tocne storo Bpemenn ananu3 Y )KXMC nmokasa NoJHOE pacxoJ0BaHNE
cyOcTpara. 3aTeM peakMOHHY0 CMECh OXJIAXKIAIH 0 MPUOIH3UTENbHO S°C, U TBEPABIN IPOAYKT
OT(UIBTPOBBIBAIN, W MPOMBIBATIH HeOombmmM KomudecTBoM (100 Mir) XONOZHOrO MeTaHoJaA.
HeounmmeHHplii NpoOnyKT MOMeMaNd B XUMHYECKHH cTakaH ¢ Bogod (1 J1) W TIHATeNnbHO

CYCIIEHIUPOBAIA MEXaHUYECKOH Memankoi (mpubnusutensHo 10 MUHYT TIIATETBHOTO
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nepeMeInuBaHmsl). 3aTeM CYCHEeH3UI OT(UIBTPOBBIBAIN, M TOJYYEHHOE TBEPAOE BEIECTBO
npombiBaiu Bomor (500 mi), n-rekcaHom (200 mut), M CyLIMIIM HAa BO3AyX€ B T€UEHHE HOUM. B
pesyabTare noaydanu 211,5 r coenunenus C-7A2 B BUIE CBETJO-KEITOrO TBEPJAOIrO BEIECTBA
(BeIXOA 88%, unicTora 99% B cooTBeTcTBUH € aHAIM30M Y IKXMC).

HNurepmeauart C-7B: 5-amuno-2.4-1MMETOKCUNUPUANH
NH,
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B crexmsananbiii peakrop QianCap (1850 mui), cHaO)keHHBIH MarHUTHOM MEINAJIKOH,
nobGasnsnn C-7B2 (40 r, 217 mmons) ¢ nocaenyromum nodasienuem TI'® (500 mu). 3arem 10%
nantaguit Ha yrie (1,5 r) noGaBnsany OAHONM MopLuell U PeakTop COCAUHSIIN C UCTOYHUKOM
Bonopona. JlaBneHne BOAOpPOJA YCTAHABJIMBAJIM HAa YpPOBHE 2 0Oap M PEaKIMOHHYI CMECh
TILIATEJIbHO NEepEMEIINBaIN B T€UeHHe 7 4 MPU HEeNpepbIBHOM NOTOKe Bomopoxa. Ilocne storo
Bpemenn aHainz YOKXMC mokaszan TmONHOE TpeBpalleHne HCXOAHOrO0 Marepuaa.
PeakrioHHy 10 cMeCh OTGHIBTPOBBIBAIM Yepe3 CJIOH LennTa U GHIbTpaT KOHUEHTPUPOBAIU HOO
saxyymom. B pesynbrate nonydanu amuH C-7B B BUIe KOPUUHEBOrO TBEpAOro BemecTsa (33 T,
BbIX0 99%).

HNurepmeaunar C-7B2: 2.4-1MMeTOKCH-S-HUTPONUPUIUH
NO,
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B 2 51 Tpexropiyto KpyTriIoAOHHYIO KOJIOY, COAEpIKaIly0 TEPMOMETP, KOHISHCATOP BOIbI,
COEIMHEeHNE C MCTOYHHUKOM HHEPTHOTO ras3a (aproHa) M MEXaHHYECKYH MEMIAJKy, 100aBJIsun
metanou (900 mur, BOXXX crenenu ynctotsl) 1 B atMocepe aprona HeOOIbIINE Ky COYKH HATPHUS
(26,7 r, 1,16 monb, 2,1 3KkB.) MemJIeHHO NOOABJISJIM B TEYEHHE MPUONU3UTEIBHO | 4 mpu
tmareapbHoM rnepememuBannu  (BHUMAHUE: peakuumsi sBIsieTcss 5K30TEPMHUYECKOH, HO
PEaKIMOHHYI0 CMECh HE OXJIAXKIaJIN; OOBIYHO AOOABIISIIH APYTON KYCOUEK HATPHsL, KOT/Aa TIePBbIH
uzpacxoznosain). [locie pacTBOpeHUs BCeH MOPLIUHM HATPHS PEAKIIHOHHYIO CMECh OXJIAKIAIN 10
-5°C u ocropoxHO nobassuy (pudu3uTeTbHO 30 MUHYT) CBEXKEMPUTOTOBIEHHYIO CYCIIEH3HIO
coequaenust C-7B1 (106,25 r, 0,55 mons, 1 3kB.) B Mmetanose (100 mu, BOXKX crenenu 4ncToThI)
HeOOJIBbIINMY TTOPUHUSMH NpH TinaTenbHoM nepemermnnBannu (BHUMAHUE: peakuus siBisieTcst
CHJIBHO 5K30T€pPMHYECKOH, cienyet uzderats npesbiineHus +10°C Bo Bpems nobasnenust). [Tocne
no0aByieHUs BCEro KOJMMUECTBa cycneH3nu cyoctpara C-7B1 peakiMOHHYIO CMECh BBIACPIKUBAIH
npu 0-5°C B Teuenne npudbausnuTenpbHo 40 MUH, U 3aT€M HArpeBay 10 KOMHATHOH TEMITEPATYPHI,
u nepemernusaiu npu 40°C B teyenue 3,5 4. ITocne 3toro Bpemenu ananuz Y 0KXMC nokazan
NIOJTHOE pacXofoBaHue cyOcTparTa. 3aTeM peakIMOHHYI0 CMECh OXJIAXKIAIH IO TEMIIEPATy Pbl HIDKE
10°C, u TBepabIi MPOAYKT OTHUIBTPOBBIBAIIN, 1 MPOMBIBAJIN HEOOIBIINM KOIUYeCTBOM (50 MiT)
XOJIOAHOTO MeTaHoja, Boasl (100 mi), #-rekcana (100 mut), ¥ BRICYIIMBAJIA HA BO3yXE B TEUEHUE

Houu. B pesynprare monydanu 99,3 r coeaunenust C-7B2 B BUE CBETJIO-KEITOrO TBEPIOIO
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BerecTna (Bbxon 98%, uncrora 97% B cooTBeTcTBHU ¢ aHaH30M Y XKXMC).

HNurepmeanar C-7C: 5-aMHHO-4-MeTOKCH-2-(ANMETHIAMUHO ) TUPHUIAH
NH,

B crexnsannpii peaktop QianCap (500 mi), cHaOXeHHbII MarHUTHOH MEINAJKOH,
nobasysum C-7C2 (4,5 1, 22,8 moub) ¢ nocnenyromum nodasnenuem TT'® (70 min) u meraHona
(70 mu). 3aTem oxHoit nopuumeii nodasisun 10% namnaguit Ha yrie (0,48 1), peakTop COenHHsIN
C HICTOYHUKOM Boziopozia. [laBieHne Bogopoaa yCTaHaBIMBAJIN HA YPOBHE 2 0ap M peakIMOHHYIO
CMeCh TINATENIbHO NMEepeMEINBAIN B TeUeHHe 17 4 NMpU HENmpepbIBHOM NOTOKE BOAOPOAA IPHU
koMHaTHOW Temneparype. Ilocne storo Bpemenu anamus YIXKXMC nokasan mnonHoe
IpeBpalieHle HCXOJHOro Marepuaja. PeakiMOHHYI cMech OT(HIBTPOBBIBAIM 4Yepe3 CIOH
HenuTa 1 GUIbTpaT KOHUEHTPUPOBAIIU OO 6aKyymom focyxa. B pesynprate nonyvanu amus C-
7C B BUAe TeMHOro TBepAoro Bemectna (3,9 r; Bbxon 96%; unuctora 95% B COOTBETCTBUH C
aHanuzoM YIXKXMC).

HuTtepmenunar C-7C2: 4-meTOKCH-2-(TMMETUIAMUHO)-S-HUTPONUPUIUH
NO,
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B 0,5 n Tpexropiyr KpyIrJIODOHHYIO KOJOy, COIEpIKAIIyd TEPMOMETP, BOIHBIN
KOHJIEHCATOpP U KarnejbHy0 BOpOHKY, 3arpyskaimu C-7C1 (10 r, 50,4 mmons, 1 3kB.), TT'® (50 mu)
u metaHou (200 mu). Bero cmeck nepemernBany pu 22°C B Tederne 10 MUH U 3aTeM 1O KaruisiMm
nobasnsun qumetunamud (13,7 v, 60% pactBop B Bone). Uepes 1 1 GieqHO-KeNnTOE TBEPHAOE
BEIIIECTBO HAYAJIO BBINAAATh B OCAAOK. JI00aBISIIM CIENYIOIYIO MOPLHIO AUMETHIIaMUHA (2 MU,
60% pacTBOp B BOIE) M PEAKLHUIO MPONOJDKATH B TeueHue eme 24 4. [locne 3Toro BpeMeHn
PEaKIMOHHYK) CMeCh KOHIIEHTPHPOBAJIH HOO 6AKYYMOM W HEOUHWIIEHHBI MaTepua
cycnienauposaju B Metanose (70 mn) u Boxe (140 mu). Ilocie HHTEHCHBHOTO TIEpEMEIIMBAHYS B
teuenne 1 4 mpu 0°C OnenmHO-KENTOe TBEPAOE BELIECTBO OT(IIBTPOBBIBAIH, MPOMBIBAIIH
HeOOJIBIINM KOJMYECTBOM PACTBOPA METAHOJI-BOJIA U BBICY LIMBAJIU ITOJ BAKYyMOM. B pesyibrare
coenunenue C-7C2 nonyyanu B Buae d6neaHo-xentoro Teepaoro Bemectsa (10 r; Berxon 100%;
gucrota 99% B cooTBeTCTBHH ¢ aHAH30M YIXKXMC).

Hurepmeaunart C-7D: 5-amun0-2.4,6-TPUMETOKCUIUPUMHUINH
NH,
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B crexmsnanbiii peakrop QianCap (1850 mui), cHaO)keHHBIH MarHUTHOW MEIIAJIKOH,
nobasnsim C-7D3 (46 r, 231 mmonb) ¢ mocnenyromum aodasiearnem MeOH (750 mun). 3arem

onHol nopuwmen nobasnsm 10% nannanuii Ha yrie (2,5 T) U peakTop COeANHSIIN ¢ UCTOYHUKOM
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Bozopona. JlaBieHne BOAOpPOJA YCTAHABIMBAJIM HAa YPOBHE 2 0ap M PEaKIHOHHYI) CMECh
TIIATENILHO MEePEeMEeIINBaii B TeUeHrne 24 4 mpu HempepbhIBHOM MOTOKe Bomopona. Ilocie sToro
BpeMenn aHanmu3 TCX mokaszan TMOJHOE MpeBpalleHHe HWCXOMHOro marepuana. PeakunoHHyro
CMeCh OT(IIBTPOBBIBAJIN Yepe3 CJIOW Ienuta U (PrIbTpaT KOHLEHTPUPOBAIH HOO BAKYYMOM
nocyxa. B pesynbrate amun C-7D nonydanu B Bune 6e3xeBoro Teepaoro Bemectsa (38,3 r, BbIXon
97%, uncrora 99% B coorBeTcTBHH ¢ aHATU3OM Y XKXMC).

Hurepmeauat C-7D3: 2.4.6-TpUMETOKCH-S-HUTPONUPUMUINH
i NOQ

A0S
N\\\'/N
/O

Mertanon (1000 mi) noGasisnu B 2 1 KPYTJIOAOHHYIO KOJIOY, COAEPKALIYI0 TEPMOMETP U
MarHUTHYIO MEIIAJKy, U Bce 3To oxyakaanu 1o 0°C Ha 6ane Boxa/nexn. 3areM n00aBIsLUIA TUAPULT
Hatpus (13 r, 327 mmonb, 1,2 3kB., 60% B MHUHEpAJbHOM Macie) HeOOJbIIUMH MOPLHSIMHA B
teuenne 30 munytr (BHUMAHUE: peakuus siBasiercs sk3orepmudeckoii). ITocne 30 munyT
nepemernuBanus cyocrpar C-7D2 (60 r, 272 Mmodb, 1 3kB.) 100aBJISLTH HECKOJBKUMH MOPLIMSIMH.
Peakiyst sIBisieTCsl CHJIBHO SK30TEPMHYECKOH, M BO BpeMsi HOOABJIEHHs PEaKLHOHHYIO KOJIOy
oxnaxnaaau Ha Oane Boma/nen. Bo Bpems peakimu HaOmoganu oOpa3oBaHUe TBEPIOTO KEJITOrO
NPOAYKTa. PeakLMOHHYIO CMeCh OCTaBIISIM HArpeBaThCsl 10 KOMHATHOH Temriepatypsl (1 1) u
nocye sroro Bpemenu ananu3 TCX (JIXM B kauecTBe 3JF0€HTA) MOKa3aJl MOJIHOE MPEBpPALIeHNE
UCXOITHOTO MaTepuaja. B peakuuoHHyr cMmech Ho0aBisuid 1 J1 BOABI M METAHOJ HCHAPSUIH.
Ocanok or¢unbTpoBbiBaiH, npomMbiBaiu 200 M1 #-TeéKCaHa W BBICYIIMBAJIM Ha Bo3nyxe. B
pesynbrate coenuHerne C-7D3 monydanu B BHIE KEJITOrO TBEPAOro BemnecTBa (46,5 T, BbIXOX

79%, uncrota 100% B coorBercTBUU ¢ aHA30M Y DKXMC).

HNurepmeaunat C-7D2: 2-x10p-4,6-IMMETOKCU-5-HUTPONMMPUMUINH
' NOZ

O/IO\
Na N

Cl

B 0,5 n aByXropiyr KpyTJIODOHHYIO KOJIOY, COAEpIKAIlyK TEPMOMETP U CHAOKEHHYIO
MarHuTHOH MemankoH, nodasisuu coequaenue C-7D1 (50 1, 286 Mmonb, 1 3KB.) ¢ MOCIENYFOINUM
nobasnennem TOYA (80 mi, 572 mmons, 2 3kB.)/JIXM cmech (1:1). 3atem cMmech OXJIakaann Ha
Oane coneBoil pactBop-ien 10 -5°C. KOHIEHTpUPOBAHHYIO OBIMSAIIYIO a30THYH Kucioty (14,3
i, 343 mmonb, 1,2 5kB.) A00AaBIsUIM MO KAaIUSIM K THIATEJIBHO MEPEeMEITUBAEMON CMeCu
(BHUMAHUE: peakiyst siBISIETCS CHIIBHO SK30TEPMHUYECKOH) MPU TaKOW TeMIlepaType, 4ToObl
He npespiuath +40°C. B xonme peakunn oOpa3oBBIBAJIOCHE MHOTO TBepnaoro mpoxaykra. Ilocne
no0aBIeHUs] BCETO KOJHMYECTBA Aa30THOW KHCJIOTBI PEAKLIMOHHYK) CMECh OCTaBILUIA [0
IOCTHKEHUs] KOMHATHOH Temnepatypsl. Ilocne sToro Bpemenu ananmus TCX mokasan mosHoe
pacxomoBaHue cyocTpaTa (aJIHMKBOTA, KOTOPYIO TaCHIIA BOJOH U 3KcTparupoBaiu JIXM; muaHmmer
smroupoBaiu JIXM). TTonydeHHbIH rycToi Oenblii 0CaloK BBUIMBAIU Ha JIeN U IMepeMEIlHBaHHE

nponokanu B tedeHne 10 mmHyT. BomHblili pactBop skctparmposamu AXM (3x100 mi).
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OObennHEHHbIE OPraHMYECKHE CJIOM 3aTeéM IPOMBIBAJM HACBIIIEHHBIM BOJHBIM PacTBOPOM
NaHCO; po Tex mop, moka NpOMBIBHbIE pacTBOpbl He ocTaBaiauch npu pH 7. Pacteop
BbICyIInBaIH Hax MgSQO, 1 pacTBOPUTEND YIS 1100 6AKYYMOM C TIONyYEHHEM KeJTO-0eJI0ro
kpucrajummueckoro coeaunenust C-7D2 (61 r, Beixox 97%, uucrora 99% B COOTBETCTBUHU C
aHamzoM YIOXKXMC).

Coequnenune (1), C1: (35)-6-xmop-2'-(3-xn0pdenmn)-5'-(2,4-TMMETOKCUTHPUMHUANH-5-

un)-6'-(mponang-2-un)-1.2.3".5'-rerparunpo-2' H-cuupo|unnon-3.1'-nupponol 3.4-cjnuppoa]-2.3'-
IMOH

Vka3aHHOE B 3arojIOBKe COCJMHEHHE IOJNy4ald TIIOCHe pAa3[eNeHHus C IMOMOLIBIO
npenapatuBHoii xupanpHOii C®X (cmoco® A) wmm xupampHoit O®@-BIXX (cmocod R)
panemuueckoro coexurenus C-10.C1; >99% o.u.; t;: 7,77 mun (ciocob R’); 'H AMP (500 MT 'y,
JAMCO-ds) 6 11,18 (c, 1H), 8,55-8,42 (M, 1H), 7,37 (c, 1H), 7,36-7,27 (m, 2H), 7,14 (c, 1H), 7,08
(nm, J=38,1, 19Ty, 1H), 6,98 (n, /= 7,8 I'y, 1H), 6,93 (n, /= 1,9 'y, 1H), 3,98 (¢, 3H), 3,94 (ym.c,
3H), 2,43 (cem, J= 7,0 I'u, 1H), 0,86 (n, J= 7,0 T'y, 3H), 0,43 (n, J= 7,0 T'u, 3H); 13C SAMP (126
MTh, JIMCO-dy) & 175,42, 166,58, 164,87, 164,85, 157,89, 144,17, 138,80, 135,26, 134,00,
133,38, 130,76, 127,52, 127,42, 127,30, 126,96, 126,02, 123,70, 123,04, 120,65, 118,41, 116,45,
111,18, 70,20, 55,52, 54,85, 25,47, 21,41, 21,25.

Coequnenne C-10.C1: 6-xs0p-2'-(3-xsnopdenmn)-5'-(2.4- TUMETOKCUTTUPUM U H-S - 1 )-

6'-(mponan-2-un)-1.2.3".5'-rerparunpo-2' H-criupo| unnon-3.1'-oupponol 3.4-¢cJnuppoi]-2.3'-nuon

50 mn TO®VK nomemanu B 100 M xonly, cHaOKeHHYI0 MarHUTHOH MELIAJKOH. 3aTrem
no0asisin HeckonbkuMu nopuusiMu uHTepMennat C-9.C1 (17,8 r, 30,6 MMoIIb) U peakIIMOHHY O
CMech SHepru4yHo nepememusanu B TedeHue 3 4 npu 40°C. Ilocne 3TOro BpeMeHH aHaJM3
YOXKXMC mnokazan 89% mnuka NpoayKTa C HEKOTOPbIMH HE3HAYUTENbHBIMH IMUKAMU OT
npuMecei. boJpInyro YacTh KUCIOTHI 3aTE€M UCTAPSUTA U OCTATOK pacTBopsui B JIXM (100 mi).
Hobasystmm 100 M Boger 1 cmeck odpadaTeiBain 3 M NaOH no pH 8. ®as3el paszaensiiim u BOOHYIO
dasy skcrparuposamu JIXM (2x100 my). OObenwiHeHHbIEe OpraHUYeckue (asbl MPOMBIBAIU
coJieBbIM pactBopoM (30 mur), BeicymuBaau Hang MgSO, u ucnapsiim nocyxa ¢ nojyueHuem 18 r
6exxeBoro TBepnoro coenuHerust C-10.C1 ¢ uncroroit 90%. Heounmennsiii nponykt C-10.C1

pactBopsii B SO mn metaHona (BOXKX crenenn uuctorsl). 3aTeM 1o KarisiM godasisian 25%
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pactBop MeTokcuaa Hatpus (10 mur) B Tedenne 10 MUHYT U CMECh NTEPEMEIINBAJIH P KOMHATHON
temreparype. Uepes 24 u ananmuz YIXXMC noxkazan 97% oxunaemoro npoxaykra C-10.CI.
CMmech KOHIIEHTPHUPOBAJH 10 MOJOBUHBI 00BbEMa, U MEIJICHHO NEPEHOCHIIN B TIEPEMEIINBAEMY O
cmecb gpna (100 1), m 3arem mnoxmkucmsuin 3 M HCl po weirpampHoro pH. Ocanok
OT(UIBTPOBBIBAIN, MPOMBIBATH 50 MJ BOIBI M BBICYLIMBAIHN 100 6AKYYMOM C TIOIY4YEHHUEM
coenunenusi C-10.C1 B Bunme OexeBo-opamxkeBoro TBepmoro Bemectsa (14,5 r, Bexox 84%,
grcrota 98% B cooTBeTcTBHM ¢ aHAM30M Y IXKXMC).

AnprepHaTuBHas meroauka Juisi moayderust C-10.C1: 12,0 r (19 mmonb) uaTepMenuaTa

C-9.C1 pacrBopsinu B 50 mn nexsiHoit AcOH. Jlo6asnsimn MsOH (1 5kB.) 1 cMech nepemennBaiu
npu 40°C. Yepes 16 yacos cMech NEPEHOCUIIM B XUMHUECKUI cTakaH, cofepskamuid 100 r npna u
100 mn 25% ammmaka. TBepaplii MpoayKT OTGUIBTPOBANM, MpoMbiBaIu S50 M BOXABI U
BBICYIINBAJIM Ha Bo3ayxe. OuncTka ¢ momouso ¢uni-xpomartorpaduu (JIXM/MeOH, 100:0 —
98:2) mpuBommunma k 9,6 r OexeBO-OpPAaH)KEBOTO TBEPAOIrO BellecTBA C 4YUCTOTOH 94% (B
cootBercTBUH ¢ aHaIH3oM Y IXKXMC). Bexon: 78%.

Coeaunenune C-9.C1: 4-(6-x10p-3-rUAPOKCU-2-0KCO-2.3-qurunpo-1H-unanon-3-umn)-N-

(3-xyopdennn)-1-(2,4-1UMeTOKCUTUPUMUIUH-5-11)-5-(riponan-2-un)- 1 H-nuppos-3-

kapOokcamug
cl

NH

HO 0
QO —

O X,
d e

B 500 mn xonby, cHaOK€HHYI0 MarHUTHOW Mewmanikol, nobasmsuin coenqunenne C-8.C1
(15T, 26,6 Mmmoub, 1 5kB.) 1 TT'® (200 M) ¢ mocnenyromum nodasnenrneM TpusTwidocdura (6,81
w1, 39,8 Mmodb, 1,5 5kB.). 3aTeM HECKOJBKUMH MOPLMAMHU TOOABISUTH mpen-0yTOKCU HATPHUs
(5,11 1, 53,2 MMoOJ1B, 2 5KB.). PeakiiMOHHYIO CMECh MePEeMEINBAIN B TEUEHHE 3 4 MPU KOMHATHON
TemnepaTrype B armocdepe Bozayxa (konba Obuta cHaOxena TpyOkoit ¢ CaCl,). Ilocne storo
BpeMenn aHaan3 YIXKXMC mokazan 82% uenesoro mpoaykra u 10% OCHOBHOI NpUMECH.
PeakunoHHYI0 CMECh MEAJIEHHO MepeHOCHITH B oxyaxaeHHy o (0-5°C) cmech BonbI (150 mum) u 12
M HCI (5 wmn). ITocne nobasnenust AcOEt (100 M) BCIO cMeCh NIEPEHOCHIIA B IEUTEIHHYIO
BopoHKy. Crou pazgensyiu u BonmHyro (asy eme pas skcrparupoBain AcOEt (100 wmum).
OO0bennHeHHbIe OpraHndeckre (hasbl MPOMBIBAIH COJIEBBIM PACTBOPOM, BbICymmBain Hagy MgSO,
U PaCTBOPUTEIDb Y AAISUIN 100 8aKyymom. HeounieHHbIe POy KThI OUHIIAIH C ITOMOIIBIO (B3 1II-
xpomarorpadpuu (CHCl3/MeOH 100:0 — 98:2). B pesynprare monyvanu 5,86 r C-9.C1 ¢

yucroroi 93,7%. Bexon: 38%.

Coeannenne C-8.C1: 4-(6-x10p-2-0KkCO-2.3-nuruapo- 1 H-uanon-3-un)-N-(3-

xuopdennn)-1-(2.4-1MMeTOKCUTTUPUMUIUH-S -1 )-5-(nponald-2-wun )- |l H-nuppoJi-3-kapOokcamMug
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B 500 mn kpyrionoHHON konOe, cHaOkeHHONH MarHUTHOH Memankol, coenunerns C-4A
(211, 117 mmounb, 1 3kB.), C-6A (29,25 1, 117 mmoub, 1 3xB.) u C-7A (20 1, 130 mmods, 1,1 3kB.)
cycnieHnuposanu B 90% BogHoM AcOH m konOy IUIOTHO 3aKpbIBAIM IUIACTHKOBOH MPOOKOM.
Cwmech Harpesanu a0 70°C u nepemelunnBaiy Npu JaHHOW TeMmmepatype B TeueHue 24 4. ITocne
storo Bpemenu aHanu3 Y KXMC nokazan 60% oxunaemoro npoaykra. PeakiMOHHYIO cMecCh
OXJIAKJAJIN 10 KOMHATHOM TeMIepaTypbl U UCTIAPSUIN 1ocyXa. Peakiinio MoBTOPsIIN, U OCTATOK U3
ABYX MapTUH OOBEIUHSIIN, U OYHILAIN B COOTBETCTBHH CO CIEAYIOLIEH METOINKOM:

TBepnblii OCTAaTOK MNpPEABAPUTENIBHO aACOPOMpPOBAIM HA CHIIMKAreie W OYHIIAIH C
nomotbto pii-xpomarorpaduu (oT 30% no 50% AcOEt B n-rekcane). Bee dppakium, KoTopble
COZep>Kau MPOAYKT, KOHIEHTpUpoBaiau A0 500 MJI U OCTaBJIsLIM NIPU KOMHATHOHN TeMIepaType.
Uepes 24 yaca po30BOe TBEPAOE BEIIECTBO OT(HUIBTPOBBIBAIIN, MPOMBIBAIH 50 MJI H-T€KCaHA U
BbICyIIMBaK Ha Bo3nyxe (40,8 r, uncrora 96,5% B coorBercTBUU ¢ aHamm3oM YIXKXMC).
DunbTpaT UCHAPSUIIN 1OCYyXa C MOJyHYEHUEM JIONONHUTENbHBIX 6,6 T mpoxykTa C-8.C1 ¢ uncroroit
50%. Berxon: 33%.

CoennHeHue (2), C2: (38)-6-x10p-2'-(5-x10p-2-PTOpdhenmn)-5'-(2.4-

NUMETOKCUITUPUMUAUH-5-11)-6'-(rmponan-2-un)-1.2.3"'.5'-rerparuapo-2' H-ciupo[ uanon-3.1'-

oupposio]3.4-cloupponl-2.3'-nmoH
Fo
/s
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Cl —
e

AT X
VKa3aHHOE B 3arojiOBKE COEIWHEHHE MONyYaid T[OCHE pasJeleHusi C TMOMOLIBIO

N
H

npenapatuBHoi xupanpHoH COX (cmocod B) wmmm xupanbhoit OP-BDXKX (cmocob N)
pauemuyeckoro coequnenust C-10.C2; >99% os.u.; t,: 9,31 mun (cocod N*); 'H AMP (500 MI'1,
JIMCO-ds) 6 11,23 (yur.c, 1H), 8,50 (yu.c, 1H), 7,45 (nnn, J=38,9, 4,1, 2,7 T'u, 1H), 7,39 (¢, 1H),
7,32 (1,J=9,1 Ty, 1H), 7,21-7,13 (m, 1H), 7,08 (nn, /= 8,1, 1,9 I', 1H), 7,05 (a0, J=6,3, 2,7 ',
1H), 6,90 (n, /= 1,9 'y, 1H), 3,98 (c, 3H), 3,94 (yu.c, 3H), 2,48-2.39 (m, 1H), 0,85 (1, /= 7,0 'y,
3H), 0,44 (n J= 7,0 Ty, 3H); BC AMP (125 MI'y, IMCO-ds) 6 175,51, 166,44, 164,70, 164,24,
158,75, 157,96, 156,74, 144,03, 135,39, 134,14, 130,82, 130,75, 129,58, 128,33, 127,30, 125,99,
125,66, 125,54, 123,64, 123,04, 119,63, 118,75, 118,68, 118,57, 116,25, 111,12, 70,04, 55,67,
55,01, 49,04, 25,34, 22,00, 21,50-20,80.

CoenuneHue C-10.C2: 6-x710p-2'-(5-x10p-2-pTopdennn)-5'-(2.4-

IUMETOKCUITUPUMHAAUH-5-11)-6'-(tponan-2-un)-1.2 3'.5'-rerparuapo-2' H-ciupo| uanon-3.1'-

oupposio|3.4-cloupponl-2.3'-nmon
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B 100 mn xonby, cHaO)K€HHYI0 MarHUTHOW MeInaikoH, nodasmsnn coenuHerne C-9.C2
(2,86 1, 4,76 Mmmonb) U KOOy OXJaXKAATU Ha JeasHoi Oane. 3aTtem nobasmsmn TOVYK (25 m)
(mpubmm3urensHo 2 Mi/MuH). Oxnaxpaoiyr OaH yOupaid W PEaKIUOHHYK) CMECh
nepeMeluBaid B TeueHHe 2 4 Ipu KOMHATHON Temmepartype. Ilocie 3Toro BpemMeHHM aHau3
YOKXMC mnoxkazan 72% mnjomand nuka MpOAyKTa. 3aTe€éM CMeCh BBUIMBAIM B JieX
(mpubnmsurensHO 100 1) 1 pazdasmsu JIXM (50 mi). Pasbl pa3pensiiy 1 BOAHYIO a3y TPHOKIbI
skcTparupoann JIXM. OObenuHeHHble opraHuueckue ()a3bl MPOMBIBATNM BOAOH M COJIEBBIM
pPacTBOPOM M PACTBOPUTENb YAAISIIH 100 6aKyymMom. HeouHMIeHHYI0 CMeCh MpenBapUTESIbHO
ancopOMpOBaIM HA CHJIMKArejie M OYHMIIAIN ¢ moMoubio ¢uni-xpomarorpadpun (AcOEt/rekcan
40% — 60%). KopuuHeBoe TBepaOe BEIIECTBO, MojiydeHHoe mocie xpomarorpadpuu (1,51 r),
nepemernuBaiu B 60% AcOEt B u-rexcane (10 mi1) B Teuerue 0,5 4 1 3aTeM OTHHUIBTPOBBIBAIH,
npombiBasiu 60% AcOEt B u-rekcane u BbICyIIMBaJIM Ha Bo3nyxe. B pesynbrate coenunenue C-
10.C2 momyuanu B BUAE CBETJIO-KOpUYHEBOro Teepporo Bemectsa (1,35 r, Beixom 46%) c
qcToToi 96% B coorBeTcTBUU ¢ aHaIu30oM Y 0KXMC.

Coeannenne C-9.C2: N-(5-xnop-2-dropdennn)-4-(6-x10p-3-ruapoKCH-2-0Kco-2.3-

nuruapo- 1 H-nanon-3-mn)-1-(2.4-1uMeTOKCUTMPUMUINH-S-11)-5-(tponan-2-uin )- 1 H-nuppon-3-

kapOokcaMun
cl

NH

HO o
0
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O
i
F |

B 500 Mt konOy, cHaOKeHHY0 MarHUTHOW Mernaikoi, nobassian coequaenue C-8.C2 (5
r, 8,6 Mmmoub, 1 5kB.) u TI'® (80 M) ¢ mocnenyromum nodasnerneM Tpumetmidocdura (2 m,
17,2 MmO, 2 3KB.). 3aTeM PEaKIHOHHYIO CMECh OXJIAXK/IAJIH Ha JIEASTHON OaHe U OHOM MmopLuen
nobasysimn mpem-nieHTokcun Hatpust (3,79 1, 34,4 mmonb, 4 3kB.). Oxnaxparmyr OaHIO
yOupaiu U peakUMOHHYIO CMeCh MEePEeMELINBAIN B TeUeHHEe | 4 MpU KOMHATHOH TeMIepaType
(xonba Opna cHabxeHa TpyOkoi ¢ CaCly). ITocne storo Bpemenn anamus YIXKXMC nokasan
91% muomanu nwuka npoaykra. [lpubnusurensHo 90% pacTBOPUTENS YIOATSIIA U TaKYHO
NOJIy4eHHY10 cMech paszbasisu 100 mu Boasl. Tlonyuennyro cycnensuro nogkucisuia 3 M HCI
1o pH~5 u pazbasmsuiun 100 M JIXM. @assl pa3aensiid 1 BOOHYIO $a3y TPUKIbI SKCTPArupoBaIn
JAXM. OObenuHeHHblE OpraHudeckue ¢a3bl NPOMBIBAIM BOIOH, COJEBBIM PacTBOPOM,
BbIcyInBai Hag NapSOy4 U pacTBOPUTEND YOAISIHN 100 6akyymom. Heountmennelii npoaykt C-

9.C2 mony4yanu B BUAE KPAaCHO-KOPHMYHEBOTO TBEPIOTO BemlecTBa/meHbl (uucrota 72% B
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coorBercTBUH ¢ aHaam3oM YIIKXMC) u ucronp30Baiv B CIEAyIOLIeH cTragun 0e3 Kakon-1ndo
JOMNOJHUTEIBHON OYUCTKH.

Coeaunenne C-8.C2: N-(5-xuyop-2-propdennn)-4-(6-xa0p-2-0kco-2.3-nuruapo-14-

UHI0a-3-11)-1-(2.4-TUMEeTOKCUTTUPUMU AU H-5-11)-5-(iponag-2-un )- L H-nuppoui-3-kapObokcaMun

H
Cl N

0]

cl 0 A

QNH Y
P o

F

B 500 mn xonOy, cHaOXXE€HHYI0 MarHUTHOW Mewankoi, nobasnsmu coenuHeHus C-4A
(12,48 r, 50 mmogb, 1 3xB.), C-7A (7,76 T, 50 mmonb, 1 5xB.) u C-6B (9,88 r, 50 Mmoub, 1 5kB.) €
nocneayomum nodasnernem jensaoit AcCOH (125 mur) u konOy MIOTHO 3aKpbIBAJIU MJIACTUKOBOH
npoOkoii. Cmeck Harpesau 10 90°C (Temmeparypa HarpeBaTeabHON OaHM) U TEPEeMEIINBAJIH IPU
naHHOU TeMrieparype B TeueHue 16 4. ITocne sToro Bpemenu ananms YIXKXMC nokasan nmouru
MIOJIHOE PACXOAO0BAaHUE HCXOAHBIX MaTepuasoB (4To coctasisieT 40% ruiomany muka npoaykTa).
PeakimonHyro cMmech OxXJiaXkaanu 10 KOMHaTHOH Temmepatypsl u AcOH wucmapsiim mocyxa.
OcTtaTok mnpenBapuUTENbHO aACcOpPOMpPOBANM HA CHJIMKArele M OYHUINAIN C IMOMOIIBIO (IdIn-
xpomatorpaduu (ot 30% no 60% AcOEt B u-rexcane). [Tocie ynaneHus pacTBOpUTENeH MPOAYKT
C-8.C2 monyyanu B BHIE TEMHO-KPaCHOTrO TBepAOro BewiectBa/meHbl (8,7 r, Bbxon 30%) ¢
yrcroToit 84% B coorBercTBUU ¢ aHa30M Y XKXMC.

Coennnenne (3), C3: (35)-6-xyop-2'-(5-xy0p-2-MeTundennn)-6'-(mponan-2-mi)-5'-

(TpuMeToxkcumupuMuanH-5-uin)-1.2.3"'.5'-rerparuapo-2' H-ciupo| uanon-3.1'-nuppono[3.4-

¢Jmupponl-2.3'-nuon
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Vka3aHHOE B 3arojiOBK€ COEJMHEHHE IIONy4ald II0CNe pA3feNeHuss C IOMOLIBIO
npenapatuBHoi xupanmpHod C®X (cmocod C) wmmm xmpanpHol O®DP-BOXKX (cmocob T)
pauemuueckoro coenunenust C-10.C3; >99% s.u.; t,: 16,7 mus (crocob T7). 'H AMP (600 MTI ',
JAMCO-ds) cmechb potamepos: & 11,31 (yur.c, 1H), 10,90 (yur.c, 1H), 7,35 (n, /=8,1 I'y, 1H), 7,33-
7,18 (m, 4H), 7,02 (an, J= 8,1, 2,0 'y, 1H), 6,91 (n, J= 1,9 I'y, 1H), 6,86 (1, /= 1,9 I'y, 1H), 6,44
(n, /=2,2Tu, 1H), 3,97 (n, /= 1,4T'1, 3H), 3,93 (1, /=4,3 'y, 3H), 3,90 (7, J=2,4 'y, 3H), 2,38-
2,32 (m, 1H), 2,24 (c, 1H), 2,07 (¢, 2H), 0,80 (an, J= 13,5, 7,0 I'y, 3H), 0,41 (an, /= 10,0, 7,0 'y,
3H); BC AMP (151 MI'u, IMCO-ds) cmech potamepos: 6 176,16, 174,19, 167,19, 167,05, 166,99,
166,89, 163,67, 163,37, 162,67, 143,81, 137,44, 136,75, 136,68, 136,17, 134,82, 134,74, 133,24,
133,19, 132,37, 132,31, 129,95, 129,22, 128,11, 127,96, 127,92, 127,45, 127,11, 127,05, 125,63,
122,64, 122,44, 122,19, 119,53, 119,28, 117,89, 110,67, 110,59, 99,16, 70,13, 69,70, 55,04, 54,78,
54,74, 54,71, 40,41, 40,03, 39,89, 24,99, 24,97, 21,84, 21,06, 21,02, 20,85, 20,78, 17,97, 17,82.
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Coeannenne C-10.C3: 6-xJ10p-2'-(5-x510p-2-MeTmwindennn )-6'-(mponag-2-un)-5'-

(TpuMeToxkcunupuMuanH-5-uin)-1.2.3' 5'-retparuapo-2'H-cniupo[unnon-3,1'-nupponol 3,4-

¢|mupponl-2.3'-nmuon
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B 25 mn xonlOy, cHaOX€HHYI0 MAarHMTHOW MEUIAJKOHM, MPH KOMHATHOHM TeMIIepaType
nobasisun coequHenne C-9.C3 (6,7 r, 1,19 mmonp) u AcOH (10 mu). 3atem nodasnsim MsOH
(0,077 mn, 1,19 MMOIIb) 1 peakIIMOHHYIO cMech nepeMernnBaiy B Tedenue 3 1 npu 80°C. Uepes 1
9 a"amu3 YOXKXMC noxazan 93% mnnowmwaau nuka npoaykrta. AcOH ucmapsnum U ocTaTok
pactBopsuii B ACOEt, mpombisanu HacbimeHHBIM NaHCO3, coneBbIM pacTBOPOM U BbICY LIMBAJIU
Hany MgSO,. Cmech koHUEHTpupoBanu 10 mnpuOmmsutenbHo 5 min AcOEt um cycnensuro
or¢unbTpoBbiBasin. CobpanHOe TBepAoe BemmecTBo mpombiBaiu S Mi AcOEt u BbICy IMBaITH 1700
saxyymom. Llenesoit mpoaykr C-10.C3 nonydanu B Bune Oenoro TBepmoro semectsa (0,31 r,
BbIX0A 43%, uncrora 98% B coorBeTcTBUHU ¢ aHAIN30M YIKXMC).

Coeaqunenne C-9.C3: N-(5-xsop-2-merundennn)-4-(6-x10p-3-ruipoKCH-2-0kco-2,3-

uruapo- 1 -uanon-3-mi)-5-(npomnag-2-mi)- 1 -(TpUMEe TOK CUTUPUMUAMH-5-11 )- | H-riuppost-3 -
kapOokcamuna
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B 50 M1 xonby, cHaOKEHHYI0 MarHUTHOH Memmankoi, nobasisum coenunerune C-8.C3 (0,8
r, 1,3 Mmonb, 1 3kB.) 1 TT'® (15 mur). 3aTeM peakMOHHYI0 CMECh OXJIKAATHN Ha JIEASTHON OaHe
no 0°C u nobasmsuun Tpustwidocdur (0,45 mi, 2,6 mmons, 2 3kB.). Uepes 10 munyTt mpu 0°C
n00aBJISI HECKOJIBKHMHU TOPLHSIMUA mpem-nieHTokcua Hatpust (0,6 r, 5,2 mMmonb, 4 3KB.).
PeakiimoHHy0 cMeCh MEpeMelInBaji MPU KOMHATHOW Temmeparype (kojba Obuia cHaOkeHa
TpyOKoii ¢ CaCl,) u xouTpomuposanu ¢ nomouso TCX (5% MeOH B CHCl;). Uepes 24 1 cmech
BBUIMBAJIN HA JieN U peakiuoHHy cMech nmonkucisiin 1 M HCI no pHOS. Tlocne nobaenenus
AcOEt (50 M) cMech MepeHOCUITH B JeTUTEbHYI0 BOpOHKY. Cliou pasnensii U BOAHYIO dasy
cHoBa skcrparupoBanu AcOEt (25 wmu). OOvenuHeHHbIE OpraHudeckue (asbl MPOMBIBAIU
COJIEBBIM PAaCTBOPOM, BhICYmHMBaNXW Hax Na,SOs W PacTBOPUTENDb YAASLIH 10O GAKYYMOM.
OcTaToK OUYHMINAIH C MOMOIIBIO KOJIOHOUHON Xpomartorpaduu, ucnonsdys 1% MeOH B CHCl; B
kauectse soeHTa. Llenesoit nmpoaykr C-9.C3 monyvanu B BUAE PO30OBOTO TBEPAOTO BEIIECTBA

(0,8 1, BeIxOT 90%, uncrora 93% B cooTBeTcTBUU C aHau3oM Y IKXMCO).
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Coeaunenne C-8.C3: N-(5-xnop-2-mermndennn)-4-(6-xa0p-2-okco-2.3-nuruapo-14-

UHIO0JI-3-11)-5-(npornad-2-mi)- 1 -(TPUMETOKCUTUPUMUINH- S -1 )- | H-tuppoui-3-kapOokcamMug
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B 25 mn kpyriaomoHHyro kojOy, CHaO)KE€HHYI0 MAarHWUTHOW MeELIAKOH, J00aBsiIu
coenunenusi C-4A (0,67 r, 2,7 mmons, 1 3xB.), C-7D (0,5 T, 2,7 mmons, 1 3xB.) u C-6C (0,521, 2,7
MMoub, 1 5kB.) ¢ mocnenyromum nobasneHuem jensHoit AcOH (10 mu) u xonly mioTHO
3aKpbIBAIN IJIaCTUKOBON mpobkoi. Cmeck HarpeBanu 10 90°C u mepeMerMBaiy Npu JaHHOM
TeMIeparype B TeueHue Houu. Ilocne 3Toro Bpemenu ananus Y I)KXMC nokasan nouTu nojaHoe
pPacxo0BaHNE UCXOAHBIX MaTepHaJoB (4TO cocTaBisieT 45% muomanu nuka npoaykra). AcOH
3areM ucnapsian no0 eaxkyymom. OCTaTOK OYMINAIM C MOMOIIBK (udm-xpomaTtorpaduu (u-
rekcad/AcOEt, 4.1 — 1:1) ¢ nonyuyenuem oxkumaemoro mnpoaykra C-8.C3 B Buzme KpacHOTro
TBepaoro semectna (0,8 r, Berxon 40%, uncrora 82% B coorBeTcTBUH ¢ aHAn30M Y IXKXMC).

Coeaunenne 4), C4: (38)-6-x10p-2'-(3-x510p-4-hTOpdhenmn)-5'--(2.4-

IIUMETOKCUITUPUMHUAMH-5-11)-6'-(nponag-2-mwi)-1.2.3' . 5'-rerparunpo-2'H-cupo[unnon-3.1'-

muppoao[3.4-clouppoil-2.3'-nuoH

YkazaHHOEe B 3arojlOBKE COEAMHEHHE TOJYyYald IOCHe Pa3[eNieHHs C IOMOIIBIO
npenapatuBHoi xupanbHOH C®X (cmocod D) wmmm xupansaoiit OP-B2XKX (cnmocod K)
pauemuueckoro coenurenust C-10.C4; >99% s.u.; t,: 3,79 mun (ciocob K’). 'H AAMP (500 MT ',
CDCl;) & 8,47 (yuc, 1H), 8,23 (c, 1H), 7,24-7,19 (m, 1H), 7,18-7,12 (m, 1H), 7,12-7,06 (M, 1H)
7,05-6,96 (M, 2H), 6,96-6,86 (m, 2H), 4,07 (¢, 3H), 3,99 (c, 3H), 2,49-2,38 (M, 1H), 0,90 (7, J= 7,0
I'u, 3H), 0,52 (n, J= 7,0 T'u, 3H); ¥C AAMP (125 MI'u, CDCl5) 6 175,2, 166,5, 165,6, 164,9, 158,5,
157,0, 156,5, 142,0, 136,4, 134,3, 132,6, 132,5, 131,0, 128,6, 128,5, 126,5, 126,2, 123,8, 122,8,
121,4,121,3 120,7, 117,8, 117,0, 116,8, 116,2, 111,6, 70,1, 55,6, 54,7, 25,6, 21,2, 1,9.

Coeaunenue C-10.C4: 6-x510p-2'-(3-x510p-4-Propdennn)-5'-(2.4-

IUMETOKCUITUPUMHUAUH-5-11)-6'-(rponan-2-un)-1.2 3'.5'-rerparuapo-2' H-ciupo| uanon-3.1'-

oupposio|3.4-cloupponl-2.3'-nmon
Cl
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B 250 mn xonby, cHaO)K€HHYI0 MarHUTHOW MelnankoH, nodasmsmn coenuHerne C-9.C4
(10,34 mmonp) u TO®YK (70 mm) npu xomuatHoW Ttemmeparype (TO®YK nobasisimu
NPUOIU3UTENBHO 5 MI/MHH). 3aTeM PeakIMOHHYI0 CMECh NepeMeInnBaIn B TeueHue 3 4 npu 40°C
u koHTponuposanu ¢ nomouipto TCX. Ilocne storo Bpemenu a"anuz YOXXKXMC nokazan 71%
IO M MUKa npoaykra. CMech OXJakaaiu 10 KOMHATHOW TeMIepaTypbl U UCHapsau AOCYXa.
HeounmeHHplii MpoAyKT OYHMINAIM C TOMOIIBKD KOJOHOYHOUW xpomartorpaduu (10%-50%
AcOEt/n-rexcan). Ilocne ynanenus pactsopureneit mponykt C-10.C4 monydanu B BUIE CBETIIO-
KOPUYHEBOTO TBEPAOTO BelecTBa/meHs! (5,44 r, Bbxon [180% mnocie aByx craauii, ucxoxas uz C-
8.C4) c uucroroii 88% B cooTBeTcTBHNU ¢ aHaMU3oM Y IKXMC.

Coeaunenue C-9.C4: 4-(6-x10p-3-rUAPOKCU-2-0KCO-2.3-nurunpo-1H-uanon-3-umn)-N-

(3-xn0p-4-bropbenunn)-1-(2.4- tMMETOKCUTUPUMUINH-5-11)-5-(poniad-2-ui)- 1 H-uppoa-3 -

kapbokcamun
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B 500 mn konby, cHaOXKeHHYI0 MAarHUTHOH Memankoi, nodasmnsiam coenunenne C-8.C4
(6,04 1, 10,34 mmonb, 1 5kB.) u TI'® (140 mu). 3aTeM peakIMOHHYI) CMECh OXJIAXKAAIH Ha
nensiHoi 6ane o 0°C u onHoi nopuuei nodasisuu Tpumetwidochur (1,83 mi, 15,51 mmons,
1,5 skB.), mpem-nentokcun Hatpus (2,28 r, 20,68 mMMmonb, 2 3kB.). PeaklMOHHYIO CMeECh
nepeMenuBaii B TeueHne 4 4 mpu AaHHOH Temreparype (konba Obuta cHaOskeHa TPyOKOM C
CaCl,) u konTpoauposanu ¢ nomoinsio TCX. ITocne sToro Bpemenu ananu3 Y XKXMC nokazan
87% muomaau MUKa 1eJIEBOro MPOAYKTa. 3aTeM K CMECH A00aBJIsUIA XOJOAHYIO Boay (50 i) u
peaknnonnyo cMmech noakucysin 5% HCl no pH~5. PeakpioHHy0 cMech NepeMeInuBaiu B
TeueHne mnpuOnusuTenbHo 0,5 W NpU KOMHATHOW TeMIepaTtype M IOJyYeHHBIH OCaJoK
oT¢uiabTpoBbIBaNK, IpoMbIBaH 100 M1 xonmonHOM Boabl. [lonydeHHOE TakuM 00pa3oM TBepAOe
BelIecTBO MOBTOpHO pactBopsiin B AcOEt, mpomeiBanu BomoH, BeicymmBanu Haj Na,SO, u
pactBoputens ucnapsnu. Heouunmenssiii npoaykt C-9.C4 mnonydanu B BHUIE KOPUYHEBOIO
TBeproro Bemectsa (uncrora 85% B coorBercTBHH ¢ aHAM3OM YIXKXMC) 1 ucnonp30Baiu B
Cenyrolel ctannu 0e3 KaKoW-JTMO0O0 JOTIOTHUTETbHOW OYHUCTKH.

Coeaunenne C-8.C4: 4-(6-xy10p-2-0kc0-2.3-nurunpo- 1 H-uanon-3-un)-N-(3-xa0p-4-

dropdenmn)-1-(2.4-1UMETOKCUTUPUMUIUH-5-1)-5-(npornad-2-mi)- 1 H-nuppoJi-3-kapOokcaMus
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B 250 mMn MHUKPOBOJIHOBBIH pPEaKTOp, CHAO)KEHHBIH MAarHUTHOM MEINANKOH, JOOaBIISIH
coenunenus: C-4A (12,48 r, 50 mmons, 1 3xB.), C-7A (8,5 r, 55 mmons, 1,1 3kB.) u C-6D (9,9 1,
50 mmonb, 1 3kB.) ¢ mocnenyromum nodasnenueM yeasiHoii AcOH u MB peaktop mioTHO
3akpbiBasn. Cmech Harpesanmu 10 90°C (300 BatT) 1 nepeMerivBaiy B TEYEHNUE S U MPU JAHHOM
temneparype. Ilocne storo Bpemenu ananu3 YO)KXMC nokasan mouTu MOJHOE pacXxOAOBaHUE
HCXOJIIHBIX MaTepuasoB (uto cocrasisieT 40% muomany nuka npoaykra). PeakunonHyo cMech
OXJIaX1aJM 10 KoMHaTHOU Temneparypsl 1 AcOH ucnapsumm nocyxa. OctaTok npeaBapUTeIbHO
ancopOUpoBaii Ha CHJIMKAreje M OYHUINAIN C MOMOIIBIO KOJIOHOYHOUW xpomartorpaduu (10%
aueron/JIXM). Ilocne ynmanenusi pactBoputenedi nponykt C-8.C4 monyyanu B BUIE TEMHO-
KOPUYHEBOTO TBEPAOTO BeliecTBa/eHsl (6,96 r, Bbrxon 20,7%) ¢ uncroroii 87% B COOTBETCTBUU
¢ a"nanuzoM Y2OKXMC.

Coequnenune (5), C5. (395)-6-xyuop-2'-(5-xa0p-2-propdenmn)-6'-(npomnan-2-mun)-5'-

(TpuMeToKcHIUpUMUANH-5-1i)-1,2.3" 5'-retparuapo-2'H-ciupo[ungon-3,1'-nupposnol 3.,4-
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VkazaHHOe B 3aroJIoBKe€ COeIHHEHUE Mojiydajid mocCj€ pasacicHusa C IMOMOINbIO

¢|mupponl-2.3'-n1oH

2 N

npenapatuBHoi xupanpHo C®X (cmocod E) wnm xupanpHoit OD-BIXKX (cmocob L)
pauemuyeckoro coenunenust C-10.C5; >99% s.u.; t,: 7,18 mun (cnoco6 L); 'H SIMP (600 MI'L,
JIMCO-ds) 6 11,20 (¢, 1H), 7,44 (nnn, J= 8,9, 4,1, 2,7 T'u, 1H), 7,31 (t, /= 9,1 I'u, 1H), 7,25 (c,
1H), 7,15 (an, J= 8,1, 1,7 T'u, 1H), 7,08 (ax, J= 8,1, 1,9 T'u, 1H), 7,05 (ax, J= 6,3, 2,7 I'u, 1H),
6,89 (m, /= 1,9 T, 1H), 3,97 (c, 3H), 3,93 (c, 3H), 3,89 (¢, 3H), 2,40-2,31 (m, 1H), 0,82 (1, /= 7,1
I'u, 3H), 0,41 (x, J= 7,0 T'u, 3H); ¥C AMP (151 MI'u, IMCO-ds) 6 175,64, 167,54, 167,40,
164,33, 163,18, 158.,6, 156,93, 144,05, 135,29, 133,95, 130,69, 129,61, 128,30, 127,19, 126,20,
125,74, 125,65, 123,01, 119,35, 118,69, 118,55, 111,07, 99,55, 70,08, 55,50, 55,20, 49,02, 25,42,
21,46, 21,26.

Coennnenue C-10.Cs: 6-x710p-2'-(5-x10p-2-bTopdeHnn)-6'-(nponan-2-mi)-5'-

(TpuMeToxkcunmupuMuanH-5-ui)-1.2 3'.5'-rerparuapo-2' H-ciupo| uanon-3.1'-nuppono| 3.4-

¢|mupponl-2.3'-nmuon
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B 100 mn xonly, cHaOXeHHYI0 MAarHUTHOM MeEIIaJKOW, MPU KOMHATHOH TeMIlepaType
nobasysimn coenuaenne C-9.C5 (6,7 r, 10,6 mmonp) u TOVK (15 mu). PeakimioHHy0 cMmech

nepeMelnuBail B TeUeHue 3 4 nmpu KOMHATHOW Temmepatype. Ilociae sToro BpemeHu aHain3
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Y2KXMC nokazan 85% myomany nuka mpoaykra. PeakmoHHYI0 CMeCh BBUIMBAJIA Ha JieN U
nBakael skcTparupoBamn XM (2x30 mu). OObenuHeHHBbIE OpraHuYeckue (asbpl MPOMBIBAIH
Bomoi (30 mur), BeicymmBanu Han Na,SO4 u ucnapsuin gocyxa. AcOEt (50 mun) mobasisuma
oCTaTKy U Habromann oOpa3zoBaHUE PO30BATOrO OCaKa. TBEpIOE BEIECTBO OT(IIBTPOBBIBAIIH,
IIPOMBIBAJIM HECKOJNbKUMH nopuusiMu xononHoro AcOEt u BeicymnBanu Ha Bo3zayxe. Llenesoit
nponykt C-10.C5 nonyvanu B Bune O6yienHo-po3oBoro Tepaoro semectsa (5,17 r, Boxon 80%,
grcrora 99% B cooTBeTcTBHH ¢ aHAM30M Y IXKXMC).

Coeaunenne C-9.C5: N-(5-xuop-2-bropdennn)-4-(6-xJ10p-3-TUAPOKCU-2-0KCO-2.3-

nuruapo- 1 H-nanon-3-mn)-5-(oponad-2-mi)- 1 -(TPUMETOKCUTTUPUMUIUH- S -1 )- | H-tuppoui-3-

kapbokcamun
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B 500 ma konby, cHaO>keHHYFO MArHUTHOW Menaikoi, nodassiau coenunenne C-8.C5 (5
r, 8,14 MmMmoub, 1 3xB.) u TI'® (150 mut). 3aTeM peakMOHHYIO CMECh OXJIaKIAU Ha JIENSTHOM OaHe
1o 0°C u nobasnsiu Tpumerundochur (1,92 mi, 16,3 mmons, 2 5kB.). Uepes 10 munyT npu 0°C
O00aBJISAINM HECKOJBKUMH TOPLMSIMU mpem-nieHTokcua Hatpusi (3,6 r, 32,6 MMmounb, 4 3KB.).
PeakiiMOHHYIO CMeCh NMEpPEeMeIInBai MPU KOMHATHOM Temmeparype (konba Obuia cHaOkeHa
TpyOKoii ¢ CaCl,) u xoHTporposanu ¢ nomoinbo TCX (40% AcOEt B n-rekcane). 3aTeM cMech
BBUIMBAJIM Ha JIE[ M PEAKLIMOHHYIO cMech nonkucyisuiu 0,5 M BogubiM pactBopom HCI no pHOS.
[Mocne nobasnenust JJXM (100 mir) cMeCh IEPEHOCHIIN B IEIUTENbHYO BOPOHKY . CIIOH pa3nestsiin
U BoAHy (azy cHoBa skctparupoBanu JXM (100 mi). OObenuHeHHbIE OpraHudeckue (hasbl
NPOMBIBAJIM COJIEBBIM PAcCTBOPOM, BbICymmBamu Haa Na,SO, U pacTBOpHTENb YIATSIUA 10O
saxkyymom. OCTATOK OYHUINANN C TIOMOIIBK KOJOHOYHOU xpomartorpaduu (30%-50% AcOEt/x-
rekcaH). [lenesoii mponykt C-9.C5 mony4yanu B BUJe KOPUYHEBATOTO TBEPAOTro BemecTra (2,41 r,
BbIXON 47%, uncrora 96% B cooTBeTCTBHH ¢ aHAM30M YIXKXMC).

Coeaunenne C-8.C5: N-(5-xuyop-2-propdennn)-4-(6-x10p-2-0kco-2.3-nuruapo-14-

UHIOJI-3-11)-5-(nponad-2-mi)- 1 -(TPUMETOKCUTUPUMUINH- S -1 )- | H-tuppoui-3-kapOokcamMug

Ci o

B 150 mn kpyriomoHHyr KOOy, CHaO)KEHHYIO MAarHUTHOH MEINAJKOW, JOOaBIIsIIH
coenunenus: C-4A (6,3 r, 25,3 mmons, 1 3kB.), C-6B (4,7 1, 130 mmonb, 1 35kB.) u C-7D (51, 117
MMOJb, 1 3kB.) ¢ mocnenyromuMm nodasneHneM AcOH (40 mu) u koaly IUIOTHO 3aKpbIBAJIA

m1acTUkoBOH nmpodkoi. Cmeck Harpesanu 10 80°C u mepemMeInnBaiy Mpu JaHHOU TeMIiepaType B



34

tedeHue Houu. [locie atoro Bpemenu ananus Y OOKXMC nokasan moyTH MOJHOE pacXoAOBaHUE
HCXOJIHBIX MaTepUaIOB (YTO cocTaBisieT 66% muiomany nuka npoaykra). PeakunoHHy0 cMech
OXJIAXJadd 0 KOMHATHOM TemmepaTypbl M KpacHoe TBepjoe BeliecTBo mnpoaykra C-8.C5
or¢unsTpoBbiBaiy, npomeiBaan AcCOH u BeicymmuBammu Ha Bo3ayxe (10 r, Berxox 64%, uncrora
82% B cooTBercTBUU ¢ aHAT30M Y DXKXMC).

Coennnenune (6), C6: (3.5)-6-xa0p-2'-(5-x50p-2-propdenun)-5'-[6-(numeTHIaMiHO)-4-

METOKCUIIUPUIUH-3-mi1]-6'-(oponad-2-mn)-1.2.3".5'-trerparunpo-2'H-coupo[unnon-3.1'-

ouppoio|3.4-cloupponl-2.3'-nmoH

VYkazaHHOe B 3arojlOBKe COEAMHEHHE TOJyYald TOCe Ppas3[geNieHHs] C IOMOIIbBIO
npenapatuBHoi xupanbHoit HP-BOXX (cmocod F) wnu xupanpHoiit OD-BIXKX (crocob J)
panemuueckoro coequneruss C-10.C6; >99% a.u.; t,: 14,66 mun (ciocob J’); 'H AMP (500 MI',
JIMCO-d;) 6 11,20 (yurc, 1H), 7,91 (n, J= 22,0 I'u, 1H) 7,43 (ann, J= 8,9, 4,1, 2,7 'y, 1H), 7,30
(r, /=9,1 T'y, 1H), 7,23 (c, 1H), 7,16 (nn, J= 8,0, 2,1 I'y, 1H), 7,10-7,03 (M, 2H), 6,89 (1, J= 1,9
I'u, 1H), 6,25 (n, J= 5,6 T'u, 1H), 3,82 (x, J= 20,8 I'u, 3H), 3,09 (¢, 6H), 2,47-2,37 (m, 1H), 0,83
(nn, J= 12,2, 7,0 T'n, 3H), 0,41 (1, J= 7,0 T'y, 3H); 3C SAMP (126 MI'u, IMCO-d;) 6 175,77,
175,72, 164,50, 162,08, 161,95, 161,08, 158,79, 156,79, 147,23, 144,06, 135,26, 134,43, 134,39,
130,67, 130,60, 129,61, 128,30, 127,36, 127,20, 126,29, 126,23, 125,85, 125,75, 123,20, 122,99,
122,94, 118,84, 118,71, 118,64, 118,53, 115,45, 111,06, 88.48, 70,09, 56,06, 56,03, 38,38, 25.38,
22,01, 21,63, 21,27, 21,04.

Coeannenne C-10.C6:  6-xyop-2'-(5-xnop-2-bropdennn)-5'-[6-(nuMeTHIaAMHHO)-4-

METOKCUTIUPUIUH-3-mi ]-6'-(nponan-2-un)-1.2.3".5'-trerparunpo-2'H-coupo[unnomn-3.1'-

oupposio]3.4-cloupponl-2.3'-nmon
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B 100 mn xonby, cHaO)K€HHYI0 MarHWTHOW MelnaikoH, nodasisuin coenuHerne C-9.C6
(2,96 1, 4,8 mmonb) u TOVK (30 mi). PeakunoHHy10 CMeCh MepeMeInnBaii B TeueHue | 4 mpu
40°C. Ilocne storo Bpemenn anHanm3 YIXKXMC moxkazan 97% nenesoro npoaykra C-10.C6.
Peakimonnyro cMech ucnapsuii qocyxa. K ocratky noGasisuiu 20 MJT METAHOJIA U HACBHIIIEHHBIN
NaHCO; (200 mi). CycnieH3ur0 HarpeBaju ¢ OOpaTHBIM XOJIOAMIBHUKOM B T€UEHUE 2 U U 3aTeM
OXJIAXKIAJIM 10 KOMHATHOH Temniepatypbl. Ocanok OT(GHIbTPOBBIBAIN 1 BEIMAYHBAIIN B METAHOJIE
(20 mun). TBepmoe BewiecTBO coOMpay PHUIBTPOBAHHEM, TPOMBIBAIIN HEOOJIBIINM KOJHMYECTBOM

METaHOJIa U BBICYLIMBAIN 100 6aKyyMOM C monydeHueM neinesoro npoaykra C-10.C6 B Bume
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0eJIoro C MKEeNTOBATHIM HJTH CEPOBATHIM OTTEHKOM TBEpIOro BemecTna (2,3 T, Beixoxn 83%, uucrora
>99% B cooTBeTcTBHH ¢ aHAM30M Y IXKXMC).

Coeaunenne C-9.C6: N-(5-xuop-2-bropdennn)-4-(6-x510p-3-TUAPOKCU-2-0KCO-2.3-

nuruapo- 1 H-nanon-3-mn)- 1-[6-(numMeTIaMuHoO )-4-MEeTOKCUTTUPUIUH-3 -1 |-5-(mponaH-2- i )-

1 H-nmuppon-3-kapbokcaMun
cl

B 100 mn konOy, cHaOkeHHYI0 MarHUTHOM Memmaikoi, nodassnu coequnenue C-8.C6 (4
r, 6,7 MMoJb, 1 3kB.) 1 TI'® (30 mu1) ¢ nocnenyromum nodasnennem Tpudtuwidochura (1,72 mi,
10,1 mmorb, 1,5 3kB.). 3aTtem cmech oxyaxkaand 10 3°C u n00aBIsIM HECKOIBKUME MOPLIHSIMU
mpem-nentokcun Hatpus (1,48 r, 13,4 mmonb, 2 3kB.). Ilocne HarpeBaHusi 10 KOMHAaTHOM
TEMIIepaTypbl PEAKLHOHHYI0 CMECh MepeMeInuBaiu B TedeHue 22 4 (konda Obuia cHabOxeHa
TpyOkoii ¢ CaCl,). ITocne storo Bpemenu ananu3 YIXKXMC nokasan 94% 1neneBoro npoaykra
C-9.C6. K cmecu nobasnsiu Bony (200 mur) u 1 M HCI no noctmkenust pH18. Bonnyro dasy
skctparupoann AcOEt (3x150 mu). Opranudeckue ¢a3pl OOBETUHAIN M BBICYIINBAJIN HAJ
MgSO,. Tlocne KOHLEHTPUPOBAHUS HEOUMIIEHHBIH MaTepual AOIMOJHUTENIBHO OUMIIAIU C
nomolibio xpomarorpaduu (10-30% u30-PrOH/u-rekcan) ¢ nonyudenuem coenunenusi C-9.C6 (3
r, Bbixoa 72%, yuctota 94% B cOOTBETCTBUH ¢ aHAM30M YIXKXMCO).

Coennnenne C-8.C6: N-(5-xaop-2-dropdennn)-4-(6-xym0p-2-0kco-2,3-muruapo-14-

uHIoa-3-mi)-1-[6-(nuMeTnnaMuHo )-4-MeTOKCUTTUPUIUH-3 -1 |-5-(nponan-2-uin)- 1 H-iuppoJi-3-

kapOokcaMun

N
Cl o

B kpyriononHo# koside nmox pasneHneM (250 mir), cHaOk€HHOH MAarHUTHOW MEIIaJKOH,
coenunenust C-4A (5,37 r, 21,5 mmons, 1 3kB.), C-7C (3,6 T, 21,5 mmomns, 1 3kB.), C-6B (4,25 1,
21,5 mmoub, 1 5kB.) 1 PTSA-H,0 (4,09 1, 21,5 mmonb, 1 3kB.) cycneHaupoBaiu B Boae (9 mi) u
metaHojie (36 wmu). Konly mimoTHO 3akpeiBamu, U 3aTeM cMech HarpeBaimu a0 60°C, u
nepeMelInBaal Mpu AaHHOW TeMmmepatrype B TedeHue 23 4. Ilocne 3TOro BpeMeHH aHaIu3
YIXKXMC nokazan 17% oxkumaemoro nponykra C-8.C6. 3atem noOaBsiiN AOMOJHUTEBHY IO
nopiuto coeprHeHust C-6B (1,06 1, 5,4 mmonb), u cMechk Harpesanu a0 75°C, u mepemMennBaiu
npY JaHHOH Temmnepartype B TeueHue 42 4. O0pazen cobupany, n anann3 YIKXMC nokazan 58%

oxkugaemoro mpoaykra C-8.C6. PeakimonHyro cMmech ucnapsua gocyxa. K ocratky mobasisiiu
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JAXM (200 mi), 5% pactsop NaHCO; (150 mi) u cmech nepememnBaiy B TedeHne 20 MUH.
Bonmnyro ¢asy skcrparupoamu JIXM (4x200 wmut). Opranwueckue ¢asbl OOBSIUHSIN U
BoicymnBanu Haa MgSO,. Ilocne KOHLEHTpUPOBAaHMS HEOUMIIEHHbIH MaTepuan OUMLIAIUd C
MIOMOIIBIO KOJIOHOYHOU xpomaTtorpadum (20-50% AcOEt/n-rekcaH) ¢ mOJy4YeHHEM COSIUHEHUS
C-8.C6 (4,1 1, Beixon 32%, uncrora 90% B coorBercTBHU ¢ aHamu3oM Y 2KXMC).
Coennnenue ), C7: (35)-6-xn0p-2'-(3.4-mupropdenmn)-5'-(2.4-

IUMETOKCUITUPUMHUANH-5-111)-6'-(nponan-2-mi)-1.2.3'. 5'-rerparunpo-2'H-cmupo[ungon-3,1'-

ouppoio|3.4-cloupponl-2.3'-nmoH

F
O/
/ N
\

F
Qs
VYka3zaHHOe B 3aroJIOBKe COEIUHEHNE nojydajad moOCJa€ pasaCicHUusaA C IMOMOIIbIO

N

N
H

2N

npenapatuBHoii xupanpHoili CO®X (cmocod G) mmm xupanbHoit O®P-BDXKX (cmocob O)
pauemuueckoro coenurenust C-10.C7; >99% s.u.; t,;: 5,61 mun (coco6 O’). 'H AMP (500 MI'y,
CDCl;) & 8,76 (yw.c, 1H), 8,23 (c, 1H), 7,23-7,18 (M, 1H), 7,11-7,06 (m, 1H), 7,06-6,98 (M, 2H)
6,98-6,90 (M, 1H), 6,90-6,85 (m, 1H), 6,83-6,76 (m, 1H), 4,06 (c, 3H), 3,99 (c, 3H), 2,49-2,39 (m,
1H) 0,90 (m, J= 7,0 T'y, 3H), 0,51 (, J= 7,0 T', 3H); BC AMP (125 MI', CDCl3) 6 175,3, 166,5,
165,7, 164,9, 157,0, 150,9, 149,0, 1489, 148.8, 142,2, 136.4, 1343, 132,3, 126,5, 126,2, 1249,
123.7, 122,9, 120,6, 1181, 118,0, 117,8, 117.,5, 117.4, 116,1, 111,7, 77,3, 77,0, 76,7, 70,2, 55.6,
54,7, 25,6, 21,3.

Coequnenne C-10.C7: 6-xuop-2'-(3.4-mudropdennn)-5'-(2.4-1MMETOKCUTUPUMUIUH-3 -

un)-6'-(mponan-2-un)-1.2.3".5'-rerparunpo-2'H-cnupo|unanon-3.1'-nupponol 3.4-¢Jnuppo]-2.3'-
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B 250 min xonby, cHaO)K€HHYI0 MarHUTHOW MelnayikoH, nodasmsuin coenuHerne C-9.C7
(7,34 1, 15,57 mmonp) 1 TO®YK (80 mu) mpu xomuatHOH Temneparype (T@YK nobasisuu
NPUOIU3UTENBHO S MI/MUH). 3aT€M PEaKIIMOHHYI0 CMECh IepeMeInBaii B TeueHue 3 4 npu 40°C.
ITocne storo Bpemenu aHanu3z YIXKXMC nokaszan 84% mnnowmwaau nuka npoaykra. Cmech
OXJIAXKIAJIM 10 KOMHATHOH TeMIepaTy pbl U HCTIAPsUTH ocyxa. HeounieHHbIi NpoayKT OYHIIaIN
C TIOMOIIIBIO KOJIOHOUHOH (utn-xpomaTtorpadun (20%-50% AcOEt/u-rekcan). [Tocne ynanenus
pactBopureneii mpoaykt C-10.C7 monydanun B BUIOE CBETJIIO-KOPUYHEBOTO TBEPIOTO
BemecTBa/mensl (4,45 r, [163% BBIXOA MOCHE ABYXCTAAMWHOTO CHHTE3a) ¢ 4UCTOTOH 93% B
COOTBeTCTBUU C aHaIu3oM Y IKXMC.

Coequnenne C-9.C7: 4-(6-x10p-3-ruapokcu-2-okco-2.3-quruapo- 1 H-nunon-3-un)-N-
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(3.4-mudropdennn)-1-(2.4-TUMETOKCUTUPUMUIUH-S5-11)-5-(nponan-2-ui)- 1 H-nuppon-3-

kapbokcaMun

Cl

NH

HO O
0 =

N
NH NS
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F |

B 500 mn xonby, cHaO)K€HHYI0 MarHUTHOW Melankol, nodasmsnu coenuHerne C-8.C7
(7,14 1, 12,57 mmons, 1 3kB.) u TI'® (140 mu). 3aTeM peakIMOHHYIO CMECh OXJIaXKAAIH Ha
nensHoi 6ane o 0°C u onHoM nopuuel nodasmsu TpuMmermwipochur (2,25 mi, 18,86 mmons,
1,5 skB.) ¢ mocnenyromuM godaBieHueM mpem-nenrokcuna Hatpus (2,77 r, 25,14 Mmob, 2 5KB.).
Peakunonnyo cMmech nepemernrBainu B TeueHue 1,5 4 npu 0°C (konba Obiia cHaOkeHa TpyOKoit
¢ CaCly). ITocne storo Bpemenu ananusz Y2IKXMC nokaszan 88% ruomany nuka MpoayKTa.
Hobasnsmu xononuyro Boay (50 mu) u peakumoHHywo cmech nogkucisia 5% HCI go pH~S.
PeakoHHYI0 CMeCh NepeMelnnBajy B TedeHHe npubmmsurenbHo 0,5 9 mpu KOMHATHOH
TeMIepaType U MOJTy4eHHbIH 0CaqoK OT(HUIBTPOBBIBAIN U MpoMbiBaiu 100 MJI XOJIOIHOW BOABI.
ITony4yenHoe TakuM 00pa3oM TBepAOe BelecTBO MOBTOPHO pactBopsuin B AcOEt, mpombianu
BOJIOM, BbIcyiiuBaiu Haa Na,SO, u pactBoputens ucnapsiii. Heounmenssiii npoaykr C-9.C7
NOJIyYaJii B BHJIe KOPHYHEBOrO TBEPAOro BemiecTBa (4uctora 83% B COOTBETCTBUU C aHAIHM30M
Y3IXKXMC) 1 ucniob30BajM B CAENYIOLIEH cTaquu 0e3 Kakoi-Tu00 TOMOJHUTEbHON OYHCTKH.

Coeanuenue C-8.C7: 4-(6-x10p-2-0KCO-2.3-nurunapo-1 H-uanon-3-un)-N-(3.4-

nudropdhennn)-1-(2.4-1TMMETOKCUTTUPUMUIUH-S -1 )-5-(mponan-2-ui)- | H-uppoi-3-

kapOokcaMun
Ci N
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B 250 M repmeruuHyro mpoOHpPKY, CHAOKEHHYIO MArHUTHOW MELIAJIKOH, JOOaBJISIIH
coenunenus: C-4A (12,48 r, 50 mmonsb, 1 3kB.), C-7A (7,76 r, 50 mmons, 1 3kB.) u C-6E (9,06 ,
50 mmounb, 1 3kB.) ¢ mocnenyrouum godasineraneM AcOH (100 M) 1 mpoOUpPKyY TIIOTHO 3aKPBIBAJIH
miacTukoBol mpodkoi. Cmecy HarpeBanu no 80°C (TemmepaTypa HarpeBaTelbHOU OaHW) U
nepeMeInuBaId MPU AAHHOW Temreparype B TeueHHe Houu. Ilocrme 3TOro BpEeMEHHM aHaJn3
YIXKXXMC nokasan mo4TH MoJTHOE PacXxOI0BaHUE UCXOMHBIX MaTepuasioB (4ro cocraisieT 40%
IUIOINAAN THKA MPOAYKTa). PEaKIMOHHYI0 CMeCh OXJIAXKIAJdH OO KOMHATHOH TeMIlepaTyphl U
AcOH wucnapsimn nocyxa. OcTaTok MpenBapuTEIbHO aAcOPOUPOBAN HA CUJTUKATENIE U OUHIIAIN
¢ momorero xpomarorpapuu (50% AcOEt/u-rekcan). [Tocne ynaneHust pacTBOpHUTEIEH MPOAYKT

C-8.C7 nonyuanu B BUJ€ TEMHO-KOPHYHEBOT'O TBEPAOTO BemecTsa/meHsl (7,63 T, Bbxon 24,9%,
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gyrcrota 84% B cooTBeTCTBHH ¢ aHATH30M YIXKXMC).
Coenunenue (8), C8: (35)-6-xnop-2'-(3.4-nudTopdennn)-5'-(4,6-TMMETOKCUIHPUANH-3 -

wn)-6'-(mponan-2-un)-1.2.3".5'-rerparunpo-2' H-cnupo|unnon-3.1'-nupponol 3.4-cjnuppoi]-2.3'-

AHMOH

VYka3aHHOe B 3arojioBKe COENWHEHHE IMOyYald II0CiIe pa3AeNieHUs] ¢ TOMOIIBIO
npenapatuBHoi xupanbHO CPX (cmocod H) wmnm xupansHoit OP-B2XKX (cmocod N)
pauemudeckoro coenuHenusi C-10.C8; >99% s.u.; t,: 6,2 muH (crocod N’); 'H SAMP (500 MTI 1y,
JIMCO-ds) 6 11,15 (yu.c, 1H), 8,07 (n, J= 34,9 I'u, 1H), 7,46-7,37 (m, 1H), 7,37-7,27 (m, 2H),
7,15 (m, 1H), 7,08 (nn, J= 8,0, 1,9 T'u, 1H), 6,92 (m, J= 2,2 T'u, 1H), 6,85 (m, 1H), 6,64 (n, J= 4,0
I'u, 1H), 3,90 (c, 3H), 3,83 (n, J= 23,6 I'u, 3H), 2,37 (M, 1H), 0,85 (ax, J= 13,0, 7,0 'y, 3H), 0,41
(nn, J= 9,4, 6,9 Ty, 3H), BC AMP (125 MI'y, IMCO-ds) 6 175,18, 175,05, 165,31, 164,56,
162,80, 162,74, 149,75, 149,64, 147,79, 147,68, 147,33, 147,24, 145,92, 145,79, 143,48, 143,43,
134,62, 134,59, 133,42, 127,08, 126,18, 126,10, 122,71, 122,67, 122,58, 120,23, 119,41, 117,79,
117,70, 117,55, 117,23, 117,09, 110,62, 93,37, 93,29, 69,61, 56,21, 53,64, 24,90, 21,39, 21,08,
20,64, 20,50.

Coeannenne C-10.C8: 6-xja0p-2'-(3.4-nudropdennn)-5'-(4.6-TUMETOKCUTUPUTHH-3 -

un)-6'-(mponan-2-un)-1.2.3".5'-rerparunpo-2'H-cnupo|unnon-3.1'-nupponol 3.4-¢Jnuppon]-2.3'-
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B 100 M1 kon0y, cHaOKeHHY0 MarHUTHOM Memmaikoi, nodasssutu coequHenne C-9.C8 (2
r, 3,5 MMOJIB) 1 KOJIOY OXJIaKAAJIU Ha JienstHoi Oane. 3areM memeHHO nodasisuin TOYK (20 mu)
(mpubnumzurensHo 2 MiI/MuH). Oxnaxpaoinyr OaH yOupaiu W pPEaKIUOHHYK) CMECh
nepeMewmuBanu | 4 npu koMmHaTHOH Temnepatype. Ilocne 3toro Bpemenu ananus YIKXMC
nokasan 75% miomany nuka nponykra. PeakiiMoHHY0 CMeCh IepeMenInBay emme 1 4, 1 cMech
BbUTHBAIH B e (mpubnusutensHO S0 1), 1 pasdasmsum JAXM (50 mur). @assl pa3aesnsiiy 1 BOJHYIO
¢dasy Tpwxabl skctparupoBamn JAXM (3x50 wmi). OObenuHeHHbIE OpraHuueckue (assl
NPOMBIBAIM BOJOH, COJIEBBIM PAacCTBOPOM M PACTBOPHUTENb YIAISUIU 100 6akyymom. OCTaToK
NPeABAPUTENBHO aIcOPONPOBAIIH HA CUJIMKAresle M OYUINAJIN C MOMOIIBI0 (iI-xpoMaTorpadun
(50% AcOEt B u-rekcane). [Tocne ynanenust pactsoputeneid npoaykT C-10.C8 monyvanu B Buae
KPaCHO-KOPHYHEBOTO TBepnoro BemectBa/meHsl (815 wmr, Bexox 41%) ¢ uucrtoroit 98% B

cootBercTBUH ¢ aHanuzoM Y JKXMC. Belleyka3saHHyO peakiiio MOBTOPSJIM €lle TPU pasa, u
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BCe mostyueHHbIe 00pasibl (5,76 1) coenunenus C-10.C8 o0benuHsIN, U IEPEMEITHBATIH B 25 MJT
cmecu AcOEt/w-rekcan (1:5). Cmech HarpeBasii 1O TeMIeEpaTypbl KUIEHHS C OOpaTHBIM
xoJoaunbHUKOM U nobasisin AcOEt 1o Tex mop, rmoka Bce OCTaBIIEECs] TBEPIOE BEIECTBO HE
PacTBOPUIIOCH. 3aTeM IO KarulsiM H00aBIsUIN 75 MIT H-T€KCaHa U CMECh MepeMelInBan 16 4 rnpu
KOMHAaTHOW Temnepatype. TBepmoe BemecTBO OTQMIbTpOBBIBAIN, mpombiBaiun AcOEt/s-
rekcanoM (1:10, 25 mu) ¥ BBICYIIMBANM IOJ BBICOKMM BaKyyMOM. B pesyibraTe KOHEUHBIH
npoxnykt C-10.C8 nonyyanu B BUIE CBETIIO-KPACHOTO TBepAOro BemmecTna (4,77 r, uncrora 98%
B COOTBETCTBUH C aHam3oM Y IXKXMC).

Coeaunenune C-9.C8: 4-(6-x10p-3-rUAPOKCU-2-0KCO-2.3-nurunpo-1H-uanomn-3-uin)-N-

(3.4-mudropdennn)-1-(4.6-1TUMETOKCUTUPUANH-3 - 11)-5-(iponan-2-mi)- 1 H-iuppost-3-
kapbokcamun

Cl

B 100 mi kon0y, cHaO)keHHYHO MAarHUTHOW MeIajkoi, nobassin coennHenne C-8.C8 (2
r, 3,5 mmonb, 1 5kB.) u TT'® (35 M) ¢ mocaenyomum nodasnenrem Tpumeruidocduta (0,83 mu,
7 MMOJTb, 2 3KB.). 3aTeM PEaKLHMOHHYIO CMECh OXJIAKIAU Ha JICASHOW OaHe M OJHOW mopruei
nobasnsuin mpem-nenrokcua Hatpus (1,54 r, 14 mmonb, 4 5kB.). Oxnaxnaroyo OaHw youpaniu
U PEaKIMOHHYIO CMeCh MepeMeLIuBai | 4 Mpu KOMHATHOM Temmepartype (konda Oblia cHaOKeHa
Tpyokoii ¢ CaCl,). ITocne storo Bpemenu anHanusz YOIXKXMC mnokazan 80% rmuomaan muka
nponykta. Ilocne eme ogHOro 4vaca mnepeMernnBaHusi npuOmmsuTenbHo 90% pacTBOpUTENS
yAANAId W TaKyl TOJy4eHHYI cMmech pasdamsuin S0 r sbga. [lonydeHHYIO CyCIEH3UIO
nonkucyisiin 1 M HCl no pH~5 u nononaurensHo pazdapisuin SO ma JIXM. ®a3bl pa3aensiu u
BomHyK (aszy oskcrparupoBann JAXM (2x30 wmi). OObenuHeHHBbIE OpraHuuYeckue (¢asbl
IIPOMBIBAJIM BOJOH, COJIEBBIM PACTBOPOM, BBICYIIUBAIH Haa Na, SO, ¥ pacTBOPHUTENb Y IAJISITH HOO
séaxyymom. HeounmenHelii nponykT C-9.C8 monydanun B BHIE KpPaCHO-YEPHOI'O TBEPAOIO
BemecTBa/menbl (uncrora 70% B coorBercTBHH ¢ aHamu3oM YOIXKXMC) u uCnoiap30Baiu B
Cenyrolel ctannu 0e3 KaKoW-TH0O0 OTOTHUTEIbHOM OUUCTKH (BbIx0 ObuT npeBbimeH 100%).

Coeannenne C-8.CS8: 4-(6-x10p-2-0kCc0-2.3-nurunpo-1H-uanon-3-un)-N-(3.4-

nudropdhennn)-1-(4,6-1MMETOKCUTTUPUANH-3 -1 )-5-(tiponad-2-ui )- 1 H-nuppos-3-kapOoKcaMua

B 500 mu xonby, cHaOXEeHHYI0 MAarHUTHON MelIankoi, n1odasisun coenunerns C-4A (8,1
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r, 32,4 mmonb, 1 3xB.), C-7B (5 1, 32,4 mmons, 1 3kB.) u C-6E (5,9 1, 32,4 mMmounb, 1 3kB.) ¢
nocaenyomum godasnerneM AcOH (80 mur) u ko0y TUIOTHO 3aKpBIBAH MIACTUKOBOH MPOOKOM.
Cwmech Harpesanu 10 85°C (TemmepaTypa HarpeBaTeIbHON OaHM) U TIepEeMEIINBAIN [TPU JaHHOH
TeMIiepatrype B TeueHue 16 4. Ilocne sToro Bpemenu ananu3 Y I)KXMC nokaszan no4YTH MOJHOE
pacxoOBaHHWE HCXOAHBIX MaTepHajoB (YTO cocTaBiseT S55% IuomaaM nHKa MPOAYKTA).
PeakunonHyr0 cMech OXnaxkgand A0 KOMHATHOH temmnepatypsl u AcOH wucmapsmm nocyxa.
OcTaTok mpeABapUTENbHO aACOpPOMpPOBANM HA CHJIMKArejle M OYMIIAIU C TOMOLIBIO (IIdII-
xpomarorpaduu (ot 30% no 60% AcOEt B n-rekcane). [locne ynanenus pacTBopuTeael MPOIyKT
C-8.C8 monyvanu B BHIE CBETJIO-KpacHOro Teepnaoro Bemiecta (8 r, Beixon 44%) ¢ 4ucToTol
87% B cooTBeTcTBUU C aHaIU30M Y 2KXMC.

CoennneHue 9), Co: (38)-6-x10p-2'-(5-x710p-2-PTOpdenmn)-5'-(4,6-

IUMETOKCUITUPUANH-3-11)-60'-(mponan-2-mi)-1.2.3".5'-rerparuapo-2'H-ciupo[uagon-3,1'-

ouppoo|3.4-clouppoil-2.3'-nmoH

/
0
L4
@\O
Ny

VYka3zaHHOe B 3aroJIOBKe COEIUHEHUE Mmojiydajid mocCj€ pasacicHusa C IMOMOIIbIO

npenapatuBHoi xupajbHoit C®X (cmocod I) wmmm xupanbHoit OP-BIXKX (cmocob S)
pauemuueckoro coenunenust C-10.C9; >99% o.u.; t,: 8,85 mun (cnocob S”). 'H SAMP (500 MT'y,
JAMCO-d) 6 11,23 (yurc, 1H), 8,10 (n, J=26,0 'y, 1H), 7,44 (nnn, J=8,9, 4,1, 2,7 'y, 1H), 7,35-
7,27 (m, 2H), 7,17 (nn, J= 8,1, 1,8 'y, 1H), 7,10-7,02 (m, 2H), 6,90 (1, J= 1,9 I'u, 1H), 6,64 (1, J=
2,1 'y, 1H), 3,90 (¢, 3H), 3,83 (n, J= 20,7 I'u, 3H), 2,45-2,32 (m, 1H), 0,84 (nn, J= 9,4, 7,0 'Ly,
3H), 0,42 (an, J= 7,1, 4,0 Ty, 3H); 13C SAMP (126 MI'u, IMCO-dg) 6 175,68, 165,85, 164,38,
163,36, 163,24, 158,77, 156,77, 146,44, 144,17, 135,31, 134,21, 130,70, 129,60, 128,33, 127,33,
126,18, 125,78, 125,66, 123,46, 122,92, 120,71, 119,27, 118,72, 118,54, 111,11, 93,90, 70,08,
56,78, 54,18, 25,42, 22,00, 21,64, 21,24, 21,04.

Coequnenne C-10.C9: 6-xmop-2'-(5-xnop-2-bropdenun)-5'-(4,6-1MMETOKCUTUPUIUH-3 -

un)-6'-(mponan-2-un)-1.2.3".5'-rerparunpo-2'H-ciupo|unnon-3.1'-nupponol 3.4-¢Jnuppoi]-2.3'-

JHOH

B 100 mn xonbe, cHaOkeHHONW MarHUTHOW Memankoi, coenunenne C-9.C9 (5,8 r, 9,68
MMoJib) pactBopsutd B 30 mut 6e3sopnroro JAXM u omnoit mopimeii nodasmsmu 10 ma TOVYK.
PeakunoHHy0 cMech nepeMelmmnBany 3 4 Npu KOMHaTHOU Temneparype. Ilocne 3Toro spemenu

aHanuz YOXXXMC nokaszan 54% nuowmaau nuka NpoiaykTa. PeaklMOHHYI0 CMeCh HCHapsiu
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nocyxa. Octarok mepememmBaiu B 30 min AcOEt B Teuenne 1 4 u OnemHO-cepoe TBepHOe
BEIIIECTBO OCAYKNAJIH U3 CMeCH. TBepoe BEIEeCTBO OTAEISUIH (PUIIbTPOBAHIEM U BBICY IIBAJIN HA
Bo3ayxe. B pesynprare nomyuanu npoaykt C-10.C9 (2,2 r, Beixon 34,1% mnocie 2 cranuii, uCXoas
u3 C-8.C9, uncrora 94% B coorBeTcTBHH ¢ aHAM30M YIIXKXMC).

Coeaunenne C-9.C9: N-(5-xuop-2-bropdennn)-4-(6-xJ10p-3-TUAPOKCU-2-0KCO-2.3-

quruapo-1H-unnon-3-umn)-1-(4,6-1MMeTOKCUIUPUAUH-3 -1 )-S-(mponan-2-ui )- | H-muppoi-3 -

kapbokcamMun

cl N

N
Valie
?\ o~

B 100 mn konby, cHaOkK€HHYI0 MAarHUTHOH Memankoi, nodasmnsim coenunenne C-8.C9
(6,08 , 10,5 mmonb, 1 5kB.) u TT'® (62 mi) ¢ nocneaywomum godasieHneM TpumetrmwipochuTa
(2,47 M1, 21 Mmonb, 2 5KB.). 3aTeM pEakLHOHHYI0 CMECh OXJIAKAAJH Ha JIEASTHOW OaHe U OHOM
nopuueit nodasmnsian mpem-nentokcun Hatpus (3,47 r, 31,5 mmonp, 3 3kB.). OXITaKIAOIIYIO
OaHr0 yOMpasu U peakMOHHYI0 CMECh IepeMeInnBaii | 4 mpu KOMHATHOH TeMmeparype (konda
Obuta cHabxena tpyoOkoit ¢ CaCl,). Ilocne storo Bpemenn anamusz YIXKXMC nokaszan 94%
IUIOINAAM MHKA MPOAYKTa. PeaklMOHHYI0 cMech oxaxaanu 1o npudnusurenbho -10°C, 3atem
BBUIMBAJIM HA Jied W peakiuoHHyr cMmech nomkucisuin 0,5 M HCl no pHOS5. Boxgnyro dasy
skctparupoanu AcOEt (3x100 mu), BbicymmBanu Haa Na,SO, ¥ pacTBOPUTENb UCTIAPSIITH HOO
séaxyymom. HeounmenHelii nponykt C-9.C9 monydann B BHIE KpPaCHO-YEPHOTI'O TBEPAOIO
BeriecTBa/menbl (uncrora 68% B coorBercTBHH ¢ aHamu3oM YOIXKXMC) u uCHogb30BaIN B
Cenyrole ctannu 0e3 KakoW-Tu00 MOTOTHUTEIbHOM OUNCTKHU (BbIxo ObuT npeBbimeH 100%).

Coeaunenune C-8.C9: N-(5-xuyop-2-bropdennn)-4-(6-xa0p-2-0kco-2.3-quruapo-14-

uHIoa-3-11)-1-(4,6-TUMeTOKCUTTUPUIUH-3 -1 )-S-(mponaH-2-wui)- | H-uppoJi-3-kapOokcamMus
H
cl N

o

N
QNH A
07 N"~o”

F [

B 100 mn konfy, cHaOXeHHYI0 MarHMTHON Memayikoi, nodasmisuin coequHerust C-4A
(7,79 r, 30 mmonb, 1 3xB.), C-7B (4,68 1, 30 mmounb, 1 3kB.) u C-6B (6 1, 30 Mmoub, 1 3kB.) €
nociaenyomum godasneHneM AcOH (60 mit) u ko0y TUIOTHO 3aKpPBIBAJH MIACTUKOBOH MPOOKOM.
Cwmech Harpesanu 10 85°C (TemmepaTypa HarpeBaTeIbHON OaHM) U TIepEeMEIINBAIN MTPU JaHHOH
TeMIiepatype B TeueHue 16 4. [locne sToro Bpemenu ananu3 Y I)KXMC nokaszan no4TH MOJHOE
pacxoOBaHHWE HCXOAHBIX MarepuajoB (4To coctaBysier 40% TuOmAAM THKAa MPOAYKTA).

Peakunonnyro cmech oxiaxkpanu ao npubmusutensHo 15°C u OOMNIBHBIA KpacHBIN TBEPABIH
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OCaZIOK OTHEeJsUTN (PUIBTPOBAHMEM OT PEAKIHOHHOH cMmecH. DUIbTpaT HCHapsiid 0CyXa.
OcTaToKk TpeaBapUTENbHO aACOpPOMpPOBANM HA CHJIMKArejle M OYMIIAIU C TIOMOLIBIO (-
xpomarorpaduu (ot 10% no 60% AcOEt B n-rekcane). Ilocne ynanenust pacTBOpHUTENIEH MPOIYKT
C-8.C9 nony4anu B BUE CBETIO-KpacHOTrO TBeporo Bemectsa (5,58 r, Berxox 31,5%) ¢ uncroToit
93% B cooTBeTcTBUU C aHaIU30M Y 2KXMC.

Coennnenue (10), C10: (38)-6-x10p-2'-(5-x710p-2,4-nupropdenmn)-5'-(2,4-

IUMETOKCUITUPUMHUANH-5-111)-6'-(nponan-2-mi)-1.2.3'. 5'-rerparunpo-2'H-cmupo[ungon-3,1'-

ouppoio|3.4-cloupponl-2.3'-nmoH
F
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VYka3aHHOe B 3arojioBKe COENWHEHHE IMOyYald II0CiIe pa3AeNeHHs] C IOMOIIBIO
npenapatuBHoi  xupanpHO  O®-BOXX  panemmueckoro coegmnenuss C-10.C10 ¢
UCIIONB30BaHueM criocoba P; >99% a.u.; t,: 9,96 mun (cnoco6 P*); 'H SIMP (500 MI'u, IMCO-
dg) 6 11,22 (yur.c, 1H), 8,50 (yur.c, 1H), 7,64 (1, J/=9,4 'y, 1H), 7,40 (¢, 1H), 7,20 (1, /= 7,5 T,
2H), 7,10 (nn, J= 8,0, 2,0 T'u, 1H), 6,91 (x, /= 1,9 I'y, 1H), 3,98 (c, 3H), 3,95 (¢, 3H), 2,47-2,41
(M, 1H), 0,85 (1, J=7,0 T';, 3H), 0,44 (1, /= 6,9 Ty, 3H); BC SAMP (126 MI'y, AMCO-ds) 6 175,36,
170,76, 166,43, 164,71, 164,35, 159,05, 158,96, 158,36, 158,26, 157,95, 157,03, 156,93, 156,36,
156,26, 144,01, 135,46, 134,20, 131,13, 127,41, 125,84, 123,55, 123,09, 121,72, 121,63, 119,46,
118,77,116,23, 115,59, 115,44, 111,19, 107,31, 107,10, 106,90, 70,05, 60,19, 55,66, 55,01, 25,34,
22.31-20,83

CoeauneHue C-10.C10: 6-x110p-2'-(5-x710p-2.4-mudTopdermn)-5'-(2.4-

NUMETOKCUITUPUMUAUH-5-11)-6'-(rponan-2-un)-1.2.3"'.5'-rerparuapo-2' H-ciupo[uunon-3.1'-

oupposio]3.4-cloupponl-2.3'-nmon

F
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F
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cl
N
AcOH (25 mu) nomemtanu B 100 M konOy, cHaOKEHHYI0 MAarHUTHOW MEIIAJKOH. 3aTeM

cl /
N
H

onHol nmopuueit nodasnsm C-9.C10 (2,3 1, 4 mmons, 1 3kB.). ITo xarusim nodasisuin MsOH (0,25
mi, 4,85 mmornb, 1,2 3kB.) U cMech mepememuBaiu B TedeHune 2 4 npu 45°C. Bonbiyo 4acTh
AcOH ucnapsum u octatok pacteopsut B JIXM (100 mi), 3aTem nobasisuia 100 Myt BOABI U CMeCh
obpabareiBaiiu 3 M NaOH no noctmxenuss pH~8. ®a3pl pasmensiim U BOmHYH (pasy
skctparuposanu JAXM (2x100 mur). O0bennHeHHbIE OpraHuYeckre (a3bl IPOMBIBAIN COJEBBIM
pactBopoMm (50 ™), BeicymuBanu Han MgSO, u koHueHTpupoBaiu. OCTaTOK OYHINAU C
nomortpio Gpmm-xpomarorpaduu (CHCl;:MeOH; 100:0 — 98:2) ¢ monydenuem 1,7 T mponykra

C-10.C10 ¢ yncroroii 91% B coorBercTBUU ¢ aHaIm3oM Y 0KXMC.



43

Coeaunenune C-9.C10: N-(5-xuop-2.4-mudropdennn)-4-(6-x10p-3-ruapoOKCU-2-0KCO-

2 3-murunapo-1H-unanon-3-mun)-1-(2.4-nruMeToKCUmUpUMUAUH-5-11)-5-(nponan-2-un)-1H-

OUPPOI-3-KapOOKCAMUI

B 100 mn xonOy, cHaOKeHHYI0 MarHUTHON Mernajikoi, nodasnsau coenunenne C-8.C10
(8,91, 14,8 mmonsb, 1 5xB.) u TT'® (50 mi) ¢ nocaenyromum nodasinenuem Tpustuidochura (3,8
i, 22,2 mmonb, 1,5 3xB.). PactBop oxmaxkgamu no 0°C u 3ateM 100aBIISIIH HECKOJIBKUMU
nopuusAMu mpem-oytokcun Hatpus (2,85 r, 29,6 mmonb, 2 3kB.). PeaknuoHHyr cMech
nepeMeIrBaiyu B TeUeHHe 3 4 PU KOMHATHO# TemriepaTtype (kojba Obiia cHaOkeHa TpyOKo# ¢
CaCl,). Ilocne storo Bpemenu anamuz YIXKXMC mnokaszan 82% 1eeBOro mpoAyKTa.
PeakinonHy 0 cMech MEUIEHHO BbUIHBaIU B oxytaxkaeHHyo0 (0-5°C) cmech Boab! (150 mur) u 36%
HCI1 (5 mn). ITocne noGasnenus sTwnaunetata (100 mu1) cMech NMEPEHOCHIHM B JAEIUTEIbHYIO
BopoHKy. Ciou pasgensinun U BOmHyw (asy eme pa3 skcrparupoBamu AcOEt (100 mu).
OOpenuHeHHble OpraHuvyeckye Gpasbl MPOMBIBAIN COJIEBBIM PACTBOPOM, BbICyMBaimu Hax MgSO,
U KOHLEHTPUPOBAIM 100 6aKYyMOM. MaCHsSHBI OCTaTOK MPENBapPUTEIbHO aACOpOUpOBAN Ha
CUJIMKAreje W OYMINAIA C MOMOIIb (uam-xpomarorpaduu (JAXM/MeOH 100:0 — 98:2).
Brigensiin e ¢pakumu npoaykra C-9.C10: 3 r ¢ uucroroit 85% u 3 r ¢ uucrorori 41% B
cootBeTcTBUH ¢ aHaan3oM YIXKXMC. Beixon: 50% (Bkirouast o0e ppakiwm).

Coequnenue C-8.C10: N-(5-xnop-2.4-nudropdennn)-4-(6-x510p-2-0Kc0-2,3-AUTHAPO-

1 H-nunon-3-un)-1-(2.4-1uMeTOKCUIUPUMUANH-S5-11)-5-(riponas-2-un )- | H-niuppon-3-

kapOokcaMun
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F

B 250 M kpyriogoHHON KonOe, cHaOkeHHOH MarHUTHOH Memnankol, coenunerns C-4A
(11,6 t, 47 mmoib, 1 3kB.), C-7A (8,7 r, 56 mmonb, 1,2 3kB.) u C-6F (10 r, 47 mmonb, 1 3kB)
cycnieHnupoBaid B 75 mun AcOH u xonOy MIOTHO 3aKphIBAIM IUIACTHKOBOHM mMpoOkoi. Cmech
Harpesanu 10 70°C u nepeMelinBany Npu JaHHOW Temnepatype B TeueHue 24 4. ITocne storo
BpeMenn aHanu3z YOXKXMC mnokaszan 47% oxkumaeMoro mnpoaykra. PeakuMoHHYrO cMmech
UCTIapsUIM  TOCyXa. TBepAbIi OCTATOK MPEABAPUTENILHO ancopOMpOBal Ha CHIIMKareine u
ounmaiu ¢ nomoupelo ¢mu-xpomarorpadpun (ot 20% no 50% AcOEt B u-rexcane). Bcee
¢dpakuuy, KOTOpPbIE COAEpPXKAIN TMPOAYKT, HUCHAPSUIM JOCyXa C TMOJy4deHueM 0,6 I LeJeBOoro

npoaykra C-8.C10 c uucroroii 83% B coorBercTBuM ¢ aHanu3oM Y IXKXMC. Beixoa: 32%.
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Coenunenue (11), C11: (35)-6'-(6yran-2-mn)-6-xa0p-2'-(5-x510p-2-hTopdenmn)-5'-(2.4-

NUMETOKCUITUPUMAAUH-5-11)-1.2.3'.5'-Terparuapo-2'H-ciupo| uanon-3. 1'-nupponol 3.4-

/
o
N—{ r9\)—0/
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¢|mupponl-2.3'-nmuon
XS
Cl N Leat
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H

VYka3aHHOe B 3arojiOBKE COEOUHEHHE (IHUacTepeoMepHasi CMeCh) IOJydalid MOCIe
paszeneHus ¢ MOMOLIbIO NpenapatuBHON xupaabHoit BOXX-O® pauemuueckoro coennnenus C-
10.C11 ¢ ucnons3oBanuem criocoda M; >99% s.u.; t,;: 9,96 muH (criocod M’); 'H SAIMP (500 MI 11,
IMCO-dq) 6 11,24 (¢, 1H), 8,50 (yur.c, 1H), 7,44 (nnn, J=8,9,4,2, 2, 7'y, 1H), 7,38 (c, 1H), 7,31
(t, /=9,1 T'u, 1H), 7,23-7,14 (m, 1H), 7,03 (nn, J= 6,4, 2,7 I'n, 1H), 6,84 (nan, J= 10,5, 8,4, 2,4
I'y, 1H), 6,72 (an, J= 8,9, 2,4 I'n, 1H), 3,98 (c, 3H), 3,95 (yum.c, 3H), 3,09 (kB, J= 7,3 ', 2H),
2,48-2,39 (m, 1H), 1,18 (1, J= 7,2 T'y, 3H), 0,85 (n, J= 7,0 T'u, 2H), 0,44 (n, J= 7,0 T'u, 3H); 1°C
SAMP (126 MTI'u, IMCO-d;) & 175,83, 166,45, 164,83, 164,70, 164,26, 162,87, 158,76, 157,95,
156,76, 144,36, 144,26, 134,08, 130,72, 130,66, 129,55, 128,30, 128,28, 127,61, 127,53, 125,73
125,61, 123,86, 122,88, 119,71, 118,70, 118,59, 118,52, 116,26, 109,68, 109,50, 99,43, 99,21,
70,02, 55,66, 55,01, 46,14, 25,33, 21,51, 11,45, 9,08.

Coequnenune C-10.C11: 6'-(6Gyran-2-mn)-6-x70p-2'-(5-x10p-2-bTopdenmn)-5'-(2.4-

IIUMETOKCUIUPUMUANH-5-11)-1.2.3" 5'-rerparunpo-2'H-cnupo[unnon-3.1'-mupposnol 3.4-

¢Jouppoinl-2.3'-nuon
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B 250 mi xonly, cHaOXeHHY0 MarHUTHON Memmajikoi, nodasnsiim coenunerne C-9.C11
(2,8 1, 4,56 mmoup) Bmecte ¢ JIXM (60 min). 3atem nobasisuiu TOYK (30 mi) (mpubausuTenbHO
2 mui/mMuH). PeakIIMOHHYIO CMeCh MepeMeIIUBalid B TeUEeHUE 2 4 MPU KOMHATHOU TeMIepartype.
ITocne storo Bpemenn anann3 Y IXKXMC nokazan 65% muiommany nuka 0KUIaeMoro mpoayKTa.
3aremM cMech BbUTHBANIU Ha Jen (mpubnmsutensHo 200 M) u pazdasmsmn JAXM (100 mir). Pasbr
pazmemsuii U BOAHYK (asy Tpmkael skcrparupoBad JIXM (3x50 mi). OObpenuHEHHbIE
opranudeckue (aspl MPOMBIBATH BOJOH, COJEBBIM pPAcTBOPOM, BhICymmBaiu Hamy MgSOs u
KOHLeHTpUpoBainu noj BakyymoM. Heounmenssiii npoaykt C-10.C11 ouumanu ¢ moMOIIbO
KOJIOHOUHOH xpomatorpaduu (ot 10% no 40% aneroHa B n-rekcane). B pesynbraTte monydanu
1,5 r kopuuneBoro TBepaoro Beuectsa C-10.C11. JlanHOe TBep0€e BEIIECTBO NEPEMELINBAIIHN B
AcOEt (5 mn), otaensiu ¢unbTpoBarueM, mpombisain 20 mi AcOEt u BeICYIIMBAITN HA BO3YXE.
B pesynbrare npoaykt C-10.C11 nmonydanu B Bune 6enbix TBepabix yacThl (1,4 r, uncrora 98%
B COOTBETCTBUH ¢ aHA3oM YIXKXMC).

Coeaunenue C-9.C11: 5-(6ytaH-2-m)-N-(5-x10p-2-bTopdennn)-4-(6-xmop-3-
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CUIPOKCU-2-0KCO-2.3-urunapo- 1 H-unanon-3-uin)-1-(2.4-nuMeToKCUnupuMUIuH-5-un)- 1 H-

UPPOI-3-KapOOKCAMUI
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B 250 min xonOy, cHaOeHHYI0 MarHUTHON Memaikoi, nodasnsim coenunerne C-8.C11
(3 1, 5 mmonb, 1 3kB.) 1 TI'® (80 mu) ¢ mocnenyromum nodasienuem tpumermipochura (1,21
w1, 10 MMoItb, 2 5KB.). 3aTeéM pEaKIMOHHYIO CMECh OXJIAXKJAIU Ha JIeAsHON OaHe U 100aBisun
HeOONBIIMMHU TTOPLIMSIMU Mpem-nieHTOKCuA Hatpus (2,2 T, 20 Mmonb, 4 3kB.). OXJaXIaromyo
OaHO yOuMpanmu W peakUMOHHYI0 CMeCh IepeMelINMBAJId B TE€YEHHWE S5 U IPH KOMHATHOMN
temneparype (konba Obuta cHabxena TpyOkoir ¢ CaCl,). Ilocme sToro BpeMeHHM aHAIU3
YIXXMC nokaszan 71% nByx (nuacrepeomepHbix) nukoB npoaykra C-9.C11. PeakimonHy0
cmech pazdasisiin 200 Mt Boabl co spaoM. [Tonydennyro cycnensuro noakucisu 3 M HCl no
pHOS u pazbasnsinu 100 M AcOEt. @a3bl pa3nessiuii 1 BOAHYIO (a3y TPHKIbI SKCTPArupOBaIu
AcOEt (3x50 mu). OObenrHeHHbIE OpraHnyueckue (ha3bl IPOMBIBAIN BOIOH, COJIEBBIM PACTBOPOM,
BbIcy1inBaiIu Hag Na,SO,4 1 pacTBOpUTEND YaAIAIN 100 6akyymom. Heountennelii npoaykr C-
9.C11 monyuanu B BUAE TEMHO-KpacHOro macna (uucrora 72% B COOTBETCTBHH C aHAIU30M
Y3XKXMC) 1 ucniob30BajM B CAENYIOLIEH cTaquu 0e3 Kako-Tu00 TOMOJHUTETbHON OYHCTKH.

Coeaunenue C-8.C11: 5-(6bytan-2-un)-N-(5-xyop-2-bropdennn)-4-(6-x10p-2-0Kkco-2.3-

nuruapo- 1 H-nanon-3-mn)-1-(2.4-1uMeTOKCUTUPUMUINH-S-11)- 1 H-niuppoa-3-kapbokcaMus

cl 0

B 250 M konly, cHaOKEHHYI0 MAarHUTHOW Memankoi, modasnsuim coenunenust C-4B
(4,44 r, 16,8 mmonsb, 1 3xB.), C-7A (2,87 1, 18,5 mmons, 1,1 3xB.) u C-6F (3,32 1, 16,8 Mmmoib, 1
3KB.) ¢ nocienyromuM godasieHrneM AcOH (30 mu) u konOy MIOTHO 3aKPhIBAIH MJIACTHKOBOU
npodkoii. Cmeck Harpesanu 10 90°C (Temmeparypa HarpeBaTeIbHON OaHM) U TEPEMEIINBAIIN IPU
naHHOM TemriepaTtype B TeueHue 16 4. [Tocne storo Bpemenu ananus Y I)KXMC nokaszan noutu
NIOJTHOE PACXOAOBAHUE MCXOAHBIX MaTepuasioB (4To coctasisier S0% rmiomany muka nponyKTa).
PeakunoHHy0 CMeCh OXJIaKJAJIM 1O KOMHATHOH Temmeparypbl U ucmapsuid nocyxa. OcraTok
NPeABAPUTENEHO a1cCOPONPOBAIIHM HA CUJIMKAresle M OYUINAJIN C MOMOIIBI0 (iiI-xpoMaTorpadun
(ot 30% mo 60% AcOEt B n-rexcane). Ilocne ynanenusi pacrsopureneii npoaykr C-8.C11
NIOJIy YaJTi B BHJI€ TEMHO-KPACHOTO TBEPIOTO BelecTBa/meHsl (3,5 1, Beixox 35%) ¢ uncroroii 83%
B COOTBETCTBUH C aHaIu30M Y IIKXMC.

l'[o.ny'leﬂne H AHAJIU3 JHAHTHOMEPOB
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Bce sHanTHOMEpE! paspensnu Ha npenapatuBHoi C®X wnu BOXKXX ¢ xupanbHbIMU
KOJIOHKAMH.

Y caoBus xupaabHo ouncTkr - COX

Cnocob A: xomonka: Lux Amylose-1 (21,2 mm X 250 MM, 5 MkM), mOTOK 50 MJI/MUH,
n3zokparuueckoe smoupoBanue MeOH:CO,, 25:75, nerexktupoBanue: YO 210 am

Cnoco6 B: komnonka: Lux Cellulose-1 (21,2 mm x 250 MM, 5 Mkm), motok 50 mi/MuH,
n3zokparuueckoe smoupoBanue MeOH:CO,, 25:75, nerexktupoBanue: YO 210 am

Cnocob C: kononka: Lux Cellulose-4 (21,2 mm x 250 MM, 5 Mkm), motok 50 mi/MuH,
n3zokparuueckoe smoupoBanue MeOH:CO,, 45:55, nerexktupoBanue: YO 215 am

Cnoco6 D: xononka: Chiralpak IC (20 mm x 250 mMm, 5 MkM), motok 21 mu/muH,
n3zokparuueckoe smoupoBanue EtOH:CO,, 45:55, nerextupoBanue: YO 210 am

Cnoco6 E: xomonka: Lux Cellulose-4 (21,2 mm x 250 MM, 5 MkM), moTok 50 MJI/MUH,
n3zokparudeckoe smoupoBanue MeOH:CO,, 40:60, nerexktupoBanue: YO 210 am

Cnoco6 F: komonka: Chiralpak AS-H (20 mm x 250 mm, 5 MkM), motok 50 mu/mMuH,
usokparuueckoe smouposanue MeOH:CO,, 25:75, nerextuposanue: Y@ 210 M

Cnoco6 G: xononka: Chiralpak IC (20 mm x 250 mm, 5 MkM), moTok 50 Mi/MuH,
usokparuueckoe smouposanue MeOH:CO,, 45:55, nerextuposanue: YO 210 M

Cnocob H: xononka: Lux Cellulose-4 (30 mm x 250 mm, 5 MkM), moTok 50 Mmii/MuH,
usokparuueckoe smouposanue MeOH:CO,, 40:60, nerexktuposanue: YO 210 M

Y cenoBus xupaiabHoi ouncTku - HD-BIOXKX

Cnocob I: kosnonka: Chiralpak IC (20 mm x 250 MM, 5 mkM), motok 21 mi/mMuH,
n3okparuueckoe smroupoBanue MeOH, nerexktupoanue: Y@ 220 am

VY caosus xupaabHoi ouncTkr - OP-BIXKX

Crnocob J: kononka: Lux Cellulose-2 (21 mm x 150 mm, 5 mkm), notok: 30 mii/MuH,
nzokparuueckoe smouposanne, ACN:MeOH:H,0, 50:20:30, nerexktupoBanue: YO 254 am

Crnocob K: xomonka: Lux Cellulose-2 (21 mm x 150 mm, 5 Mkm), notok: 30 mii/MuH,
nzokparuueckoe smouposanue, ACN:H,0, 80:20, nerexktupoBanue: YO 254 am

Cnocob L: kononka: Lux Cellulose-2 (21 MM x 150 MM, 5 mMkm), motok: 30 mii/mMuH,
uzokparuueckoe smouposanue, ACN:H,0, 65:35, nerexktupoBanue: YO 254 am

Cnocob M: xononka: Lux Cellulose-2 (21 mm x 150 mm, 5 mMxm), motok: 30 mi/MuH,
u3okparuueckoe smoupoBanne, ACN:H,O+HCO,NH; (momBwxkhnas ¢asza Al), 90:10,
nerektuposanue. Y@ 254 um

Crnocob N: komnonka: Lux Cellulose-2 (21 mm % 150 mm, 5 Mkwm), notok: 30 mi/mMuH,
nzokparuueckoe smouposanue, ACN:H,0, 70:30, nerexktupoBanue: YO 254 am

Crnocob O: kononka: Lux Cellulose-2 (21 mm x 150 mm, 5 Mkwm), notok: 30 mi/MuH,
rpanuenTHoe smouposanne, A=ACN, B=H,0, nerextupoanue: Y@ 254 am

Bpewms[muH] % A % B I'paanenTHas kpuBas

0,0 60 40 -
1,0 60 40 nuHelHast (0)
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5,0 90 10 nuHelHast (0)

2

10,0 60 40 npsimast (11)

Croco6 P: xomonka: Lux Amylose-2 (21 mm x 150 mm, 5 Mkm), motok: 30 mu/MuH,
n3zokparuueckoe smouposanue, ACN:H,0, 50:50, nerexktupoBanue: YO 254 am
Crocob R: xomonka: Lux Amylose-2 (21 mm X 250 MM, 5 Mxwm), motok: 30 mu/mMuH,

rpanuenTHoe smouposanue; A=ACN, B=H,0, nerekruposanue: Y@ 254 um

Bpewmsa[MuH] % A %B I'panuenTtHas xkpusas
0,0 60 40 -

1,0 60 40 nuHelHas (6)

7,0 90 10 nuHeiHas (6)

12,0 60 40 npsimast (11)

Cnoco0 S: xomonka: Lux Amylose-2 (21 mm x 250 mMm, 5 Mkm), notok: 30 mi/MuH,
n3zokparuueckoe smoupoanue, ACN:H,0, 60:40, nerexktupoBanue: YO 254 uam

Cnoco6 T: kosnonka: Lux Cellulose-4 (21 mm x 150 mm, 5 mxm), notok: 30 mu/mMuH,
usokparuueckoe smouposanue, ACN:H,0, 60:40, nerektuposanue: YO 254 um

VY cnoBus aHainsa XUpajJbHOH YucToThl - COX

Crocob A’: xononka: Lux Amylose-1 (4,6 Mm X 250 MM, 5 MKM), TeMnepaTypa KOJIOHKH:
40°C, notok: 4 mu/mMuH, n3okparuyeckoe smouposanue, MeOH:CO,, 25:75, nerextupoBaHue:
Y@ 211 am u 254 um

Cnoco6 B’: xononka: Lux Cellulose-1 (4,6 MM x 250 MM, 5 MKM), TemrepaTypa KOJOHKH:
40°C, norok: 4 mi/muH, uzokparudeckoe smouposanne, MeOH:CO,, 25:75, nerexktupoBaHue:
Y® 211 u 254 am

Crnoco6 C’: xononka: Lux Cellulose-4 (4,6 MM x 250 MM, 5 MKM), TemMrepaTypa KOJOHKH:
40°C, norok: 4 mi/muH, uzokparudeckoe smouposanne, MeOH:CO,, 50:50, nerexTupoBaHue:
Y® 210-400 um

Cnoco6 D’: kononka: Chiralpak IC (4,6 mm x 250 MM, 5 MKM), TemriepaTtypa KOJOHKH:
40°C, motok: 4 my1/muH, uzokparudeckoe smonpoanue, EtOH:CO,, 45:55, nerextuposanue: Y D
210-400 um

Crnoco6 E’: kononka: Lux Cellulose-4 (4,6 mm X 250 MM, 5 MKM), Temriepatypa KOJOHKH:
40°C, norok: 4 mi/mMuH, u3okparudeckoe smouposanne, MeOH:CO,, 40:60, nerexkTupoBaHue:
Y® 210-400 um

Cnocob F’: xononka: AMS (4,6 mm x 250 mm, 5 MkM), Temneparypa konoHku: 40°C,
noTok: 4 Mii/MuH, u3okparudeckoe smouposanne, MeOH:CO,, 30:70, netexktuposanue: YO 211
u 254 um

Cnocob G’: kononka: Chiralpak IC (4,6 mm x 250 MM, 5 MKM), TemrepaTtypa KOJOHKH:
40°C, motok: 4 mi/muH, u3okparudeckoe smouposanne, MeOH:CO,, 40:60, nerexkTupoBaHue:
Y® 210-400 um

Crnoco6 H’: kononka: Lux Cellulose-4 (4,6 MM x 250 MM, 5 MKM), TemMriepaTypa KOJOHKH:

40°C, norok: 4 mi/muH, u3okparudeckoe smouposanne, MeOH:CO,, 40:60, nerexkTupoBaHue:
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Y® 211 n 254 am

ABanus xupaJbHOH YucTOTEI - HO-BOXKX

Crnocob I’: xonmonka: Lux Cellulose-5 (4,6 MM x 150 MM, 5 MKM), TeMIiepatypa KOJOHKH:
OKpy2Karomas cpeia, motok: 1 myr/mMuH, u3okparudeckoe smouposanue, EtOH, nerektupoBanue:
YO 254 um

VY caoBus aHaan3a XupaiabHOoi YucToThl - OD-BOXKX

Crnoco6 J’: kononka: Lux Cellulose-2 (4,6 mm x 150 MM, 5 MKM), TeMriepatypa KOJOHKH:
OKpy>Karomiast cpena, norok: 1,23 mi/muH, m3okparudeckoe smouposanne, ACN:MeOH:H,0,
50:20:30, nerextuposanue. Y@ 254 Hm

Crnoco6 K’: kononka: Lux Cellulose-2 (4,6 MM x 150 MM, 5 MKM), TemrepaTypa KOJOHKH:
OKpyKarommasi cpena, norok: 1,23 mu/muH, uszokparmueckoe smouposanne, ACN:H,0, 80:20,
nerexktuposanue. Y® 254 um

Crnoco6 L’: kononka: Lux Cellulose-2 (4,6 mm X 150 MM, 5 MKM), TemniepaTtypa KOJIOHKH:
OKpy’Karolasi cpena, motok: 1,23 mu/muH, uzokparudeckoe smoupoanune, ACN:H,0, 65:35,
nerektupoBanue: Y® 254 um

Crnoco6 M’: xononka: Lux Cellulose-2 (4,6 mm x 150 MM, 5 MKM), TeMIiepaTypa KOJOHKH:
OKpYy’Karolas cpena, notok: 1,23 mu/muH, uzokparuueckoe smouposanne, ACN:H,O+HCO,NH,
(momBmkHas dpaza Al), 90:10 nerektupoBanue: YO 254 um

Crnoco6 N”: kononka: Lux Cellulose-2 (4,6 Mm x 150 MM, 5 MKM), TeMIiepaTypa KOJIOHKH:
OKpy’Karoliasi cpena, nortok: 1,23 mu/muH, uzokparudeckoe smoupoanne, ACN:H,0, 70:30,
nerektupoBanue. Y® 254 um

Cnoco6 O’: kononka: Lux Cellulose-2 (4,6 mm x 150 My, 5 MKM), TemrepaTypa KOJOHKH:
OKpy»Karomasi cpena, nmotok: 1,23 wmu/muH, rpanueHtHoe smoupoBanue, A=ACN, B=H,0,

nerektupoBanue. Y® 254 um

Bpewmsi|muH] % A %B I'pagnenTHas kpuBas
0,0 60 40 -

1,0 60 40 nuHeHas (6)

5,0 90 10 TuHeHas (6)

10,0 60 40 npsimast (11)

Crnocob P’: xomonka: Lux Amylose-2 (4,6 Mmm x 150 MM, 5 MKM), TeMriepatypa KOJOHKH:
OKpyKaromasi cpena, morok: 1,23 mu/muH, uzokparuueckoe smouposanne, ACN:H,O, 50:50,
nerektuposanue. Y@ 254 um

Crnocob R’: komonka: Lux Amylose-2 (4,6 MM x 250 MM, 5 MKM), TemMriepatypa KOJOHKH:
OKpy»Karommasi cpena, motok: 1,23 mu/muH, rpaguentHoe smoupoBanue, A=ACN, B=H,0,
nerektuposanue. Y@ 254 um
Bpewms[muH] % A %B I'paanenTHas kpuBas
0,0 60 40 -

1,0 60 40 nuHenHas (0)
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7,0 90 10 nuHelHast (0)

2

12,0 60 40 npsimast (11)

Crnocob S’: xononka: Lux Amylose-2 (4,6 Mmm X 250 MM, 5 MKM), TeMIIepaTypa KOJOHKH:
OKpyKarommasi cpena, nmorok: 1,23 mu/muH, uszokparmueckoe smouposanne, ACN:H,0, 60:40,
nerektuposanue. Y@ 254 um

Crnocob T : kononka: Lux Cellulose-4 (4,6 mm X 150 MM, 5 MKM), TemriepaTtypa KOJOHKH:
OKpyKarommasi cpena, nmorok: 1,23 mu/muH, uszokparuueckoe smouposanne, ACN:H,0, 60:40,
nerektuposanue. Y® 254 um

Cnenyromue npumepbl ObUTM CHHTE3UPOBAHBI B COOTBETCTBHM C ONHCAHHBIMH B
HAcTOsIIEH 3asiBKE METOAMKAMU WJIM U3BECTHBIMHM  JIMTEPATYPHBIMH  CIIOcOOaMH €
UCITIONb30BAHUEM COOTBETCTBYIOLIMX HCXOAHBIX MaTEpUAJOB U CHOCOOOB, M3BECTHBIX

CHEHAJINCTY B JAHHOU 00JaCTH TEXHUKU:
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-2'H-cniupo[unnon-3,1'-mupp

ono[3,4-c]nuppon]-2,3'-nuoH

Tabmuna 1
Cnoco0
Coen. a”Haauza
CrpykTypa Ha3Banue AHaTUTHYECKHE TaHHbIE
No XHPAJBHOH
YHCTOTHI
(38)-6-xnop-2'-(3- aHaJIU3 B KUCJIOTHOM rpanuente: 98,08%,
xjopdenmn)-5'-(2,4- 564 [M+H]", Bpemsi ynepskuBanus: 3,52
IUMETOKCUTUPUMUINH-5- MUH.;
o’ , wi)-6'-(ponan-2-ui)- aHalu3 B OCHOBHOM rpaauente: 98,13%,
: 4 %\ o R 1,2,3",5'-rerparuapo-2'H- 564 [M+H]", Bpems ynepxuBanus: 3,52
N criupo[unnon-3,1'- MMUH.;
nuppodo[3,4-c|nuppon]-2,3'- | xupanpHeiii  aHanmusz: 99,71%, Bpems
JIUOH yaep>xusanusi: 7,77 MuH.
aHaJIU3 B KUCJIOTHOM rpanuente: 99,43%,
(35)-6-xnop-2'-(5-xnop-2-pt | 582 [M+H]*, Bpems ynepxxusanus: 3,48
opdennn)-5'-(2,4-1MMETOKCH | MHH.;
<’ ’ MUPUMHUINH-5-11)-6'-(TIpora | aHaiu3 B OCHOBHOM rpaaueHte. 99,02%,
2 /;Nr{x o N H-2-un)-1,2,3' 5'-rerparunpo | 582 [M+H]", Bpems ynepskuBanusi: 3,48

MWH.;

XupanpHbeli  aHanmu3:  99,44%, Bpewms

yaepxxusanusi: 9,31 muH.
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T’

(38)-6-xnop-2'-(5-xmop-2-me
tuadenn)-6'-(nmponas-2-umn)
-5'-(2,4,6-TpUMETOKCUTTPUM
uane-5-un)-1,2,3', 5'-rerparu
npo-2'H-cnupo[ungon-3,1'-n
uppodo|3,4-c|nuppon]-2,3'-a

HOH

aHaJU3 B KUCJIOTHOM rpaauente. 97,4%,
608 [M+H]", Bpemst ynepxxuanus: 3,71
MUH.;
aHaJu3 B OCHOBHOM rpanuenre:. 97,4%,
608 [M+H]", Bpems yaepxusanus: 3,71
MUH.

XUpAJILHBIA  aHamu3. 99.7% BpeMs
2 2

yaepkuBanusi: 16,70 MuH.

(35)-6-xnop-2'-(3-xnop-4-p1
oppenmn)-5'-(2,4-numerokcu
MUPUMHUANH-5-11)-6'-(Tporna
H-2-un)-1,2,3',5'-TeTparuapo
-2'H-cniupo[unnon-3,1'-mupp

ono[3,4-c|ouppoin]-2,3'-nuoH

aHaJN3 B KUCJIOTHOM rpanuenre: 98,96%,
582 [M+H], Bpems ynepxxuBaHus: 3,58
MUH.
aHaJIu3 B OCHOBHOM rpanuente: 99,08%,
582 [M+H]", Bpems ynepxkusanus: 3,57
MUH.

XUpaiabHbIl  a”aimm3, 99.97%, Bpewms
2 2

yaepxkuBanus: 3,79 MuH.

L7

(38)-6-xnop-2'-(5-xnop-2-pt
opdenmn)-6'-(nponan-2-un)-
5'-(2,4,6-TpUMETOKCUTTPUM

unauH-5-un)-1,2,3' 5'-rerparu
npo-2'H-cnupo[ungon-3,1'-n
uppoio|3,4-c|muppon]-2,3'-n

HOH

aHaJINU3 B KUCJIOTHOM rpanuente: 99,89%,
612 [M+H]*, Bpems ynepskuBanus: 3,65
MUH.;
aHaJU3 B OCHOBHOM rpanuente: 99,95%,
612 [M+H]", Bpems ynepxkuBanusi: 3,65
MUH.

*

XUPANLbHBIA  aHamus. 99.74%., Bpems
2 2
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yaep>xusanusi: 7,18 MuH.

(38)-6-xnop-2'-(5-xnop-2-pt
opdenmn)-5'-[6-(numeTnIamMm
HHO)-4-METOKCUIUPHUIUH-3 -
wn|-6'-(mponan-2-nn)-1,2,3',
S'-terparunpo-2'H-crniupo[ux
non-3,1'-nuppono[3,4-c]mup

poun]-2,3'-anoH

aHaJU3 B KUCJIOTHOM rpanuente: 99,88%,
594 [M+HY]*, Bpems ynepxxusanus: 3,94
MUH.;
aHaJU3 B OCHOBHOM rpanuente: 99,89%,
594 [M+H], Bpemst ynepxxuBaHus: 3,58
MUH.

xupanpHplii  aHanu3:  100%, Bpems

yaep:xxusanusi: 14,66 Mun.

O’

(38)-6-xnop-2'-(3,4-mudpropd
eHm)-5'-(2,4-TMMeTOKCUIIHIP
UMUIUH-5-11)-6'-(TIponaH-2-
wn)-1,2,3',5'-rerparunpo-2'H
-criupo[uHaoa-3,1'-mupposno|

3,4-c]nuppon]-2,3'-nuoH

aHaJN3 B KUCJIOTHOM rpanuenre: 98,89%,
566 [M+H]*, Bpems ynepxxuanus: 3,48
MUH.
aHaJIU3 B OCHOBHOM rpanuente. 98,79%,
566 [M+H]*, Bpemsa ynepxxusanus: 3,47
MUH.

xupanbHblii  aHamm3:  100%,  Bpems

yaepxxusanusi: 5,61 MuH.

(38)-6-xnop-2'-(3,4-mudpropd
eHu)-5'-(4,6-TMMETOKCUTTHP
UUH-3-11)-6'-(ponan-2-un
)-1,2,3",5'-Terparuapo-2'H-cn
upo[ungon-3,1'-nuppono|3,4

-c|muppon]-2,3'-auon

aHaAJM3 B KUCJIOTHOM rpanuenre:; 99,75%,
565 [M+H]*, Bpems ynepxxusanus: 3,57
MUH.

aHaJU3 B OCHOBHOM rpanuente: 99,77%,
565 [M+H]*, Bpems ynepxxuanus: 3,57

MUH.
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XUpabHbIA  aHamus.  100% BpeMs
2

yaep>xxusanusi: 6,20 MuH.

S’

(38)-6-xnop-2'-(5-xnop-2-p1
opdenmn)-5'-(4,6-1TMMeTOKCH
NUpUANH-3-un)-6'-(ponan-2
-un)-1,2,3"5'-rerparunpo-2'

H-cniupo[unpon-3,1'-nuppon

o[3,4-c]Jnuppon]-2,3'-nuox

aHaJN3 B KUCJIOTHOM rpanuente: 99,68%,
581 [M+H]*, Bpems ynepxxusanus: 3,60
MUH.

aHaJU3 B OCHOBHOM rpanuente: 99,63%,
581 [M+H]*, Bpems ynepxxusanus: 3,59
MUH.

xupanpHplii  aHanu3:  100%, Bpems

yaep>xuBaHusi: 8,85 MUH.

10

P)

(38)-6-xnop-2'-(5-xnop-2,4-n
udproppennn)-5'-(2,4-numer
OKCUITMPUMUAMH-5-11)-6'-(11
pomnaH-2-

un)-1,2.3',5'-rerparunpo-2'H
-cnupo[ungon-3,1'-nuppono[

3,4-c]nuppon]-2,3'-nuoH

aHaJU3 B KUCJIOTHOM rpanuenre: 97,97%,
600 [M+H]", Bpems ynepxxuBanus: 3,59
MUH.

aHaJIU3 B OCHOBHOM rpanuente:. 97,47%,
600 [M+H]", Bpems ynepxxusanus: 3,59
MUH.

xupanbHbli  aHammu3:  100%, Bpems

yaepxkuBaHusi: 9,96 MuH.

11

(35)-6'-(0yTan-2-mn)-6-x510p-
2'-(5-xnop-2-propdennn)-5'-
(2,4-TUMETOKCUTTUPUMU I H-
5-un)-1,2,3',5'-rerparunpo-

2'H-cniupo[ungon-3,1'-

aHaJM3 B KUCJIOTHOM rpanuenre: 97,73%,
596 [M+H]*, Bpems ynepxuBanus: 3,62
MUH.

aHaJU3 B OCHOBHOM rpanuente: 99,54%,

596 [M+H]*, Bpems ynepxuBanus: 3,62
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nuppouno|3,4-cnuppo:n]-2,3'-

ITUOH

MHH.
XUpaNbHBIA  AHAJU3:

yaep>xusBanusi: 9,96 MuH.

100%,

BpeMsi
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BbuoJjornyecKye npumMepsbl:

buonornyecknii npumep 1. OiyopeCcLieHTHBIN NOISPU3ALUOHHBIA AHAIN3

Wurnbuposanne B3anMopedcTBus pS3-Mdm2 u3mepsiin ¢ HCHOJIB30BAHHUEM aHAJH3a
cBsi3bBaHMA (uyopecueHTHOH nosspusanuu (PI1). ®II u3mepsier BpamateabHOE IBUKEHHE
MOJIEKYJl B TOMOTE€HHOW cycrieH3uu. [l sToro amammsa N-koHIEBOH nomeH Oemka Mdm?2
(amuHOKUCHOTHI 1-111) 00BenUHSIOT € piryopecuenH-medeHbM (FAM) nentuaom, mosnydeHHbIM
U3 TPAHCAKTUBALIMOHHOTO oMeHa pS53 (mocnenosarenbHOCcTh. S-FAM-TSFAEYWNLLSP). Ilpu
BO30Y kIIeHNH (PJIyOpPECLEHTHOTO JIMTaHa JINHEHHO MOJISIPU30BAHHBIM CBETOM IENTHI U3Jy4aeT
NEePIeHINKYJISPHO MOoNsipu30BaHHbll cBeT. Ecnm mentun cBsizan ¢ Mdm2, Bpamenue Oynper
3aMEeIUIATBCS U NEPIEHIUKYJISPHBI KOMIIOHEHT OyAeT NpONOPLHOHAJBHO yMeHbLIaThcs. B
IPOTHBOMNOJIOXKHOCTh 3TOMY HapylleHHe KoMIulekca mnentua-Mdm?2 BcrnencTBue CBsI3bIBAHUS
uHruouropa ¢ cairom ces3biBaHuA PS3 Mdm2 npuBogUT K BBICBOOOXKIEHMIO NENTHAA U
YMEHBIICHHIO MOJIIPU3ALINN H3JIy4aeMOro CBETa.

DKCIepUMEeHTHI 1O (JTyOpeCLeHTHON NMoJsipr3anuy ObUTH MPOYUTAHbI HAa puaepe Biotek
Cytation 5 ¢ 470 HM B0o30y>kaeHuss U 520 HM SMUCCHOHHBIMHU (puibTpamMu Uit GyiyopecuernHa.
@DyOpecUeHTHYI0 TMONSIPU3ALMI0 U3MEPSIM B 4YepHbIX 96-myHOuHBIX MiaHmerax (Corning,
CLS3991) mpu xomHatHOW Temmeparype. Yucrory Mdm?2 xonTponmpoBanmu mpu >95%.
Peakunonnslii Oydep ontumusuposanu nytem nodasiaenus S MM DTT u 0,1% uBuTTEp-HOHHOTO
nereprenta CHAPS nist ymenbiienust spdexra Hecrennpuuecknx B3auMOIEHCTBUMH.

HccnenoBanne npoBOAWIM IyTeM OOBEIUHEHUs] IOCJIENOBATEIbHOIO pa30aBiIeHus
coenuHeHu, paz0aBiaeHHbIX nuMeTwicyabdokcumom (JIMCO, 5% koHeuHass KOHLEHTpPALUsI) C
75 ’M Mdm?2 B peakironaom Oydepe (PCB, 0,1% CHAPS, 5 MM DTT (gutuorpenron)). [Tocne
15 mMuHyT MHKYOanuu npu KOMHATHON Temneparype nodasmsin 10 HM FAM-meuenslii nentus.
OxoHuaTeNbHOe CUNTBhIBAHUE MPOBOAMIH Tocse 90 MUHYT MHKyOauuu. J10303aBHCHMbBIE KPUBBIE
cBsizbiBanms U 3HadeHus [CS50 paccumrbiBan ¢ ucnosnb3oBanueMm GraphPad PrismS u 3arem

npeoOpa3oBbiBasu B 3HaueHHs Ki ¢ ucronpzoBanueM ypasaenus: Kenakuna (Tabmuma 2).

Tabnuua 2
Coeaunenue Ki (#1M) p53-Mdm2
1 1,8
2 1,7
3 2.4
4 1,7
5 22
6 1,7




56

Coeaunenue Ki (H1M) p53-Mdm2
7 1,9
8 1,9
9 2,0
10 2,0
11 2,5

IIpoBepka m3mMepeHHbIX 3HaueHUH Ki MOKa3bIBAaeT, UYTO BCE PACKPBITHIE COCIUHEHUS
sBistroTest 3¢ dexruabivu (Ki B tuanazone 1,7-2,5 HM) unruburopamu B3aumoneictauit Mdm2-
p33.

Buonorunyeckunii npumep 2. AHaIU3 )KU3HECTIOCOOHOCTH KJIETOK

BnusiHne wm3o0pereHHbIX HMHrHOMTOPOB pS5S3-Mdm2 Ha KU3HECHOCOOHOCTH KIIETOK
oueHuBaNU C ucnojb3oBaHueM MTT-ananuza. OTO KOJOPUMETPUYECKMH aHAIN3, KOTOPBIH
U3MepsieT MpeBpalleHrue TETPA30JUeBOrO KOJIbIa pacTBOPUMOro xentoro kpacurens (MTT) B
HEepPaCTBOPHUMBIi myprypHblidi Gopmaszan. JIaHHBINM MPOLECC KATATU3UPYETCS MCKIFOYUTEIBHO B
MUTOXOHJPHAJIBHBIX AETUAPOTrE€HAa3axX >KUBBIX KJIETOK. MepTBbIE€ KIETKU HE BBI3BIBAIOT JaHHOIO
u3MeHeHus1. YToObl M3MEpPUTh CNEeHU(PUUECKYI0 HUTOTOKCHYHOCTH HMHrHOMTOpOoB Mdm2-p53,
npooauiu MTT-ananu3 ¢ kneTouHol nuHUEH octeocapkombl SJSA-1, koTOpast IEMOHCTPUPYET
amrutudukano reda MDM?2 u pS53 aukoro Tuma.

Knerkn BbiceBamM Ha  90-IyHOUHbIE IUTAHIIETHI M 3areM  oOpabaThiBaju
MOCJIEIOBATEIbHBIMU PA3BENEHUSIME HUCCenyemMbix coenuHenuid. [locne 72 4 uakyOammu MTT
n00aBsIN 10 KOHeYHON KoHIeHTpauuu 0,5 mr/miu. KieTku HOmoSHUTENbHO WHKYOUpPOBAIU B
TE€YeHHE CieAyroumx 4 4. 3areM pacTBOp CIMBAJIM W OCTABLIMECS KPUCTAJUIBI (popmaszaHa
pactBopsuii B 100 mxn [IMCO. CuurbiBaHue NMOTJIOLEHUS MPOoBoAWIN npu 570 HM, MOKa3bIBas
OTHOCHTEJIbHYIO JKU3HECTIOCOOHOCTh KJIETOK MEXIY KJIETKaMH, 00pabOTaHHBIMH OLICHUBAEMbIMU
coenuHeHusimy, U KoHTposeM JIMCO. Bee skcnnepumentel MTT He3aBucumo nosTopsim 2-5 pas.
Jlo3o3aBucumble KpuBble CBsi3biBaHUS U 3HaueHuss [CS50 paccyuThIBAIM C HCIIOJNB30BAHHEM
GraphPad Prism 5. IIpencrasnennsie 3HaueHus: IC50 npencraBisiroT coboli cpenHee 3HaUCHUE

BCEX MPOBENEHHBIX SKkcnepuMeHToB (Tabmuma 3).

Tabnuua 3
Coeaunenue IC50 (MmxM) SJSA-1
1 0,18
2 0,16
3 0,07
4 0,32
5 0,18
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Coeaunenue IC50 (MmxM) SJSA-1
6 0,03
7 0,22
8 0,15
9 0,12
10 0,40
11 0,05

Buosornyeckunii npumep 3. M3mepeHne coOCTBEHHOTrO KJIHMPEHCA C HCIOJIb30BAHUEM
MHUKPOCOM 1n VItro

MetaOonuueckyro  CTaOMJIBHOCTb COEOUHEHUH HW300peTeHHs] OLEHHBAJIH IyTeM
U3MepeHusi COOCTBEHHOTO KJIMPEHCa B MUKPOCOMAX MBIIIH U Y€JIOBEKa 1n Vitro.

10 MM HcxonHBIE paCTBOPBI MAPKEPOB U UCCIENy€eMbIX coequHeHuit noiaydanu B IMCO.
Hx passogumu B 100 pa3 B MeCN:JIMCO 91:9, uto6s! noayunts 100 MKM HUCXORHBIH pacTBOP
s anammza. 10 MM HAJI®H rotosuu B 0,1 M docdataom Oydepe (pH 7,4). Mukpocomsl
OTTauBaJM Ha BOAstHOM Oane npu 37°C u ux pa30aBisiv 10 KOHEUHOH KOHLEHTPALIUH JIs aHAJIH3a
0,5 mr/mi.

100 MkM wucxomHble pacTBOPBI Ul aHAIM3a JOOABISUIM AJSI TOJNY4YeHHs KOHEYHOM
KOHUeHTpauuu 1 MKM B mpobupkax ast uHKyOaumu, copepxkamux 0ydep n HAJI®H (koHeuHas
KOHLEHTpauust il aHanu3a cocrasiusier | MM). IlpoOupku anmst mHKyOamMu M MHKPOCOMBI
npeaBapuTeNnbHO HarpeBanu npu 37°C B TeueHne 3 MHHYT. MHUKPOCOMBI 3aTeM AO00aBJISIN B
npoOUpKH sl MHKyOaumu, Kotopble xpaHwid npu 37°C U BCTPSIXMBAJIHM C HCIOJIb30BAHHEM
opOuTanbHOrO mIeikepa B TedeHue Bcero aHanusa. OOpasubl oTOMpanu B 6 HpeaBapUTEIbHO
OTIpeIeNIEHHbIX BPEMEHHBIX MOMEHTax BIUIOTH A0 | 4Yaca U MEpPeHOCWIH B IMOATOTOBJIEHHbBIE
ramieHHble MPOOUPKH, CONIEpIKaIlde COOTBETCTBYIOIMUN pPaCTBOPUTENb C BHYTPEHHUM
CTaHapTOM.

lamenHble 00pa3LbI TIIATEJILHO MEPEMELIHBAIOT 1 O€JIOK ocakaaroT npu -20°C B TeueHue
MuHMYM 12 gacoB. OOpasisl 3ateM nentpudyruposanu npu 4°C. CynepHaTaHTbl IEPEHOCUITH
B CBEXKUI 96-JyHOUHBIN IMJIAHILIET, COBMECTUMBIN ¢ aBTO03aTOpOoM. [naneT repmMeTusnpoBaiu
C TOMOLIBK TNPEABAPUTENBPHO Pa3pe3aHHOTO CUJIMKOHOBOTO KOBpPHUKAa U AHAJIM3UPOBAIU C
nomoteio XKX-MC/MC.

Coeaunenue mbpimuHbIH MC  kaup. | yesoBeyeckuit MC kaup.
co0cTB. [MKJI/MUH/MT| €00CTB. [MKJI/MUH/MT]

WO02015/189799-107 9,5 49,7

1 8,8 <3,0

2 <4,0 <3,0

3 <3,0 <3,0

4 <3,0 <3,0
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5 <3,0 <3,0
6 33,6 19,8
7 6,6 <3

8 12,8 <3

9 H.J. H.I.
10 <3 <3,2
11 H.I. H.I.

ITo cpaBHeHMIO ¢ coenmHeHUsIMH, onrcaHHbIMU B WO 2015/189799, Bce packpeIThie B
HACTOsIIIee BPEeMsl COEMHEHHUs MPOSBISIIOT HU3KUI COOCTBEHHBIH KIMPEHC KaK B MUKPOCOMAax
4eJI0BEKa, TAK U MbIIIN. EqUHCTBEHHBIM UCKIIIOUEHUEM SIBJIsieTCs coeuHeHne 6. OqHaKko HEMHOTO
MEHbIIAsi CTAOMJIBHOCTb JAHHOTO COEAMHEHUs] KOMIIEHCUPYETCs BhIPAXKeHHON 3()(EeKTHBHOCTBIO
in vitro (SJISA-1 1C50=0,03 MxM).

Buonornyeckunii npumep 4. DphexkTHBHOCTD in Vivo HA MOIENN KCEHOTPAHCIUIAHTATA
SJISA-1 na mpmax

DKCrIepUMEeHT NPOBOAMIN Ha Mblmax-camkax u3 mramma Crl: CD-1-Foxnlnu. Mbimam
WHOKY JIMPOBAJIM TIOIKOXHO B MPaBbIii OOK KJIETOUHYHO JMHUIO paka SJSA-1 B kojmdectse 3x10°
KJIETOK, cycneHaupoBaHHbIx B 100 Mk matpuiel HBSS:Matrigel B cooTHOmeHnu 3:1 Ha MbIIIb.
Ha 17-ii neHp mociie MHOKYJISILMK MBIIIEH pa3aeIuiif Ha TPYMIbI TaK, YTOObI B KAKIOW TpyIe
cpenHuii 00bEM OIMyXO0JH ObLI OMMHAKOBBIM U COCTABJISII B CPenHeM MpuOIu3uTeibHo 200 mm?,
brumn oTOOpaHbl SKCHEPUMEHTAIbHBIE TPYIIbI, KaXaash U3 KOTOPBIX COCTOSUIA U3 8§ MBILICH:
koHTpoabHbIil NaCl 0,9% u coenunenus. Coennnaenust 1-11 pacteopsimu B 56,60% I13I" 400,
9,43% Kpemodpop RH40, 9,43% ETOH, 18,87% Jlabpadun M1944CS, 5,67% AMCO. dns
Coenunennst 107 u3 WO 2015/189799 ucnonp3oBaiu rpymnmy u3 7 MbIIIEH, H €ro pacTBOPSUIU B
15% T121400, 10% Kpemodop EL, 75% H,0.

MpblImam, UCTIOJIb30BAHHBIM B 3KCTIEPUMEHTE, BBOAMIIN MEPOPANTLHO (T1/0) COETMHEHUS WITH
0,9% NaCl o cxeme q1dx14 (14 no3 exxeqHeBHO). B TeueHne skcrniepuMeHTa MbIIeH B3BELTUBAIN
nepen  KaKABIM BBEIEHHEM - JIBXAbI/TPIDKABI B HENEN0. biaromonyuue KUBOTHBIX
KOHTPOJIUPOBAJIN €xeAHeBHO. Hukakoll CyleCTBEHHOH pasHULBI B Macce Tela WU
Onarononyuny He HAOJIOAATH MEXKIY SKCIEPUMEHTAJIbHBIMH TPYIIIAMH BO BPEMsl U B KOHLE
UCCJIEIOBAHMSI.

UsmeneHnne obbeMa OMyXOJM KOHTPOJHPOBAIH JBAXKABY/TPIDKIABI B HEIEI0, HAUUHAS C
nepBoro 1Hs BBeneHUs. OObEeM ONyXOJNM PACCUUTBIBAIM HCXONs W3 €€ UIMHBl U IIHUPHHBL,
M3MEPEHHBIX C MOMOLIBIO 3JIEKTPOHHBIX LITAHTE€HIUPKYJIEil:

V [mm?] =d? x D/2

B KOoTOpoi#i d - mupuHa, D - nnHa.

Obmwem omyxonu B rpynmax usmepsin a0 101 gHs mocne wHOKyssinuu (72 mHS mOCie
NOCJIEHETO BBEIEHMs). Pe3yibTaTel 3KCHEPUMEHTa BBIPAXKAJIW B BHAE CPENHUX 3HAYCHUH
uHruouposanusi pocra onyxomu (TGIESEM (Tabmuua 4). MarubupoBaHue pocra OMyXOJu

PacCUNTBIBAIIN C HCIIOIb30BAHUEM CIIEAyIOLIeN (POPMYJIBL:
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TGI [%] = [100 - (T/C = 100)]
B KoTopoil C - cpenHuii pa3Mep ONMyxOJid B KOHTpoJbHOH rpymmne, T - cpenHuii pasmep
omyxonu B oOpaboraHHOH rpymme. Bcee pacdersl u rpaduKy BBINONHSIM C HCIOJIb30BAHUEM

nporpamMmmHoro obecneuenust GraphPad Prism 5.

Tabnuna 4
TGI n/o 12,5 TGI n/o 12,5
Coeaunenue mr/kr (7 po3) | £+ SEM mr/kr (12 po3) | £ SEM
[7o] [7o]
Crannapt: Coenunenue 107
u3 WO2015/189799 8 173 o0 134
1 94,97 1,09 99,53 0,30
2 94,36 1,23 98,91 0,44
3 94,22 1,25 99,57 0,29
4 94,89 1,57 99,47 0,34
5 85,78 5,59 95,99 2,29
6 92,03 1,88 99,09 0,46
7 95,00 1,29 99,97 0,01
8 96,39 1,57 99,71 0,27
9 89,46 2,72 97,73 0,92
10 93,48 1,44 98,79 0,50
11 93,74 1,35 99,69 0,28

PesysbTaTel TaHHOTO SKCNIepUMeHTa cyMMupoBanbl B Tabnune 4 u Ha @urypax 1 u 2. Kak
MOJKHO BHJIETh, YJyYIIEHHass MeTaboJruecKkasi CTaOMIbHOCTh PACKPBITHIX B HACTOSIIEE BPEMs
COEIMHEHUI MPUBOANUT K MCKIFOYUTENbHON 3P PEKTUBHOCTH i Vivo. 3HaUeHHs] HHTHOMPOBAHUS
pocTta omyxoJiu, HaOmogaemMble sl coenuHeHuil 1-11, 3HAYUTETBHO BBILIE, YE€M JJIS JTIyYIIEro

coennHeHusi, packpeitoro B WO 2015/189799, kak mocne 7 (pa3auua 36,0-46,6%), tak u 12

>
(pazauma 35,9-39,9%) no3 BemecrBa. Kpome TOro, kak MOXHO BuaeTh Ha @ur. 1, jgeueHue
kceHoTpaHcruianrata SJISA-1 14 nozamu no 12,5 mr/kr /o WO 2015/189799 Tonpko 3amenisier
pocT onyxoyid. TOT e MPOTOKOJ JIYeHUs], HO ¢ coenuHeHussMu 7, 8 u 11 mpuBOaUI K MOJTHOMY
yAaJIEHUIO OMyXoJiel. boyiee TOro, H1 OJTHO U3 MOPaKEHHI HE MOKA3aJI0 BO3OOHOBJIEHHE POCTa BO

BpeMst nocienyromero Hadmonerust 10 101 gast.
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POPMYVYIJIA U3OBPETEHUA

1. Coenunenue, umerolee CaenyOLIYIO CTPYKTY Py
R7
N—? &
o
4 Y
R5

R! npencrapnsier coboii MeTa-rajgoreHGeHmI, KOTOPbIii HEOOSI3aTEbHO IOMOJIHUTETBHO

B KOTOPOH

3aMCLICH OAHUM-ABYMs 3aMECTUTCIISIMU, HE3ABUCUMO BbI6paHHbIMI/I U3 TPYIIIbI, COCTO;IH.[GEI u3
rasoreHa, -OH, -NH,, -NO,, -CN, -C,-Cs-ankuna, -O-(C,-C¢-anmkumn), -S-(C,-Cs-ankuin), -C(O)O-
(C1-Cg-anxmn), -NH(C,-Cg-anxmn) u -N(C-Cg-ankmn),,

R? u R? mpencrasjsitor coboit HesaBrcumo H witu ranorew;,

R* npencrasisier cob6oii -C-Cg-ankui,

R7 mpencrasisier coboit -OCHj3;

Z npencraisieT coboit C-R® unu N, Y npencrasnsier coboii C-R® v N npu ycnosuw,
uro Z He npencrasisier coboit C-R® u Y e npencrasnsier coboii C-R® B TOM ke CoeMHEHNH,

R3, Ré, R® R’ mpexncrasisitor coboii HezaBucumo H, ranoren, -OCHs, -NH(CH3) wnu -
N(CH:),.

2. CoenuHeHHeE 110 11.2, B KOTOPOM

R! mpencrasinsier coboii MeTa-ranoreH(GeHuI, KOTOPbIi HEOOA3aTEIbHO IOMOJHUTEBHO
3aMEIICH OAHUM-ABYMs 3aMECTUTEIISIMU, HE3aBUCUMO BbI6paHHbIMI/I W3 T'PYIIIIBI, COCTOSIH.[GI\/‘I u3
ranoreHa, -C,-Cg-ankuna, -O-(C,-Cg-ankun), -NH(C,-Cg-ankmn) u -N(C,-Cg-anmkun),.

3. Coeaunenue 1o 1.3, B KOTOPOM

R! mpencrasinsier coboii MeTa-ranoreH(GeHI, KOTOPbIi HEOOA3aTETbHO JOMOJHUTEIBHO
3aMEIICH OAHUM-ABYMs 3aMECTUTEIIIMU, HE3aBUCUMO BbI6paHHbIMI/I U3 T'PYIIIbI, COCTOSIH.[GI\/'I u3
ranoreHa, -CHjs, -OCHj3;, -NH(CH3) u -N(CHj3),.

4. CoenuHenue no modomy u3 mi. 1-3, B KoTopom

R? npencrasisier coboit H u

R3 mpencraemsier coboii Cl.

5. Coennnenue o mrobomMy u3 ni. 1-4, B KOTOpoM

R* npencrasisier cob0 H3OMPOIMI UITH U300y THII.

6. CoenuHenue 1o JrodoMy u3 mit. 1-5, B KoTopom

Z n'Y oba npencrasisitoT codoit N.

7. CoenuHenue 1o JrodoMy u3 mit. 1-5, B KoTopom

Z npencrasisiet coboit C-R8, u Y npencrasisier coboii N.

8. CoenuHeHue no 1.6, B KOTOPOM

R5 u RS 06a npencrasmsiror coboit OMe.

9. Coeaunenue 1o 1.7, B KOTOPOM

R3® npencrasnsier coboit H u,
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1o MeHbleii Mepe, onuH u3 R u R® npexncrasisier co6oit OMe, u BTopoii Beibpan u3 H, -
N(Me), u OMe.

10. Coenunenue 1o 1.2, BEIOpaHHOE U3:

(1)  (3S)-6-xmop-2'-(3-xnopdenmn)-5'-(2,4-AMMEeTOKCUTUPUMUANH-5-11)-6'-(TTponan-2-
wn)-1,2,3",5'-rerparnapo-2'H-cnupo[ unnon-3, 1'-nupponol 3,4-cmuppon]-2,3'-auoHa

(2) (35)-6-xn0p-2'-(5-x710p-2-PTOpheHNN)-5'-(2,4-AMMETOKCUITU PUMUANH- 5-1111)-6'-
(npomnan-2-mn)-1,2,3',5'-rerparunpo-2'H-cniupo[urnon-3, 1'-muppono[ 3,4-cJmuppoin]-2,3'-aroHa

(3) (35)-6-xn0p-2'-(5-x710p-2-MeTundenmun)-6'-(npomnan-2-mn)-5'-(2,4,6-
TPUMETOKCUITUPUMUANH-S5-1n)-1,2,3",5'-rerparuapo-2'H-cnupo[unmon-3, 1'-nuppono[ 3,4-
c]nuppon]-2,3'-nuona

4) (35)-6-xn0p-2'-(3-x710p-4-PpTOpheHNN)-5'-(2,4-AMMETOKCUTUPUMUANH- 5-111)-6'-
(npomnan-2-mn)-1,2,3',5'-rerparunpo-2'H-cniupo[urnon-3, 1'-muppono[ 3,4-cJmuppoin]-2,3'-aroHa

(5) (35)-6-xn0p-2'-(5-x710p-2-PpTOpdhenmn)-6'-(nponan-2-un)-5'-(2,4,6-
TPUMETOKCUITUPUMUANH-S5-1)-1,2,3",5'-rerparuapo-2'H-cnupo[unpon-3,1'-nuppono[ 3,4-
c]nuppon]-2,3'-nuona

(6) (35)-6-xnop-2'-(5-xnop-2-propdennn)-5'-[6-(AuMETHIAMUHO )-4-METOKCUITUPUANH-3 -
un]-6'-(nponan-2-mn)-1,2,3',5'-rerparuapo-2'H-ciupo[ unnon-3, 1'-nuppoino[ 3,4-cmuppoin]-2,3'-
JAUOHA

(7) (3S)-6-xn0p-2'-(3,4-nudropdpenn)-5'-(2,4-TMMEe TOKCUMTUPUMUANH- 5 -11)-6'-(TIpornaH-
2-un)-1,2,3',5'-rerparunpo-2'H-ciupo[unnon-3, 1'-nupposno[3,4-c|nuppoin]-2,3'-nuona

(8) (3S)-6-xnop-2'-(3,4-nudpTopdennn)-5'-(4,6-TMMETOKCUTUPUIANH-3 -1T)-6'-(TTponaH-2-
wn)-1,2,3',5'-rerparuapo-2'H-cniupo[ unnon-3, 1'-nupposno[ 3,4-cnuppoi]-2,3'-auoHa

9) (35)-6-xn0p-2'-(5-x1n0p-2-pTopdheHnn)-5'-(4,6- AMMETOKCUTTUPUIUH-3 -1J1)-0'-
(nponan-2-un)-1,2,3' 5'-rerparunpo-2'H-criupo[unnon-3, 1'-muppono[ 3,4-cJmuppon]-2,3'-aroHa

(10) (35)-6-xn0p-2'-(5-x710p-2,4-n1udTopdennn)-5'-(2,4-TMMETOKCUTTUPUMHUTUH-5-1JT)-6'-
(nponan-2-un)-1,2,3' 5'-rerparunpo-2'H-criupo[urnon-3, 1'-uppono[ 3,4-c|Jmuppon]-2,3'-aroHa

(11) (35)-6'-(6yTan-2-un)-6-xa0p-2'-(5-xnop-2-proppennn)-5'-(2,4-
AUMETOKCUMMUPUMUINH-5-11)-1,2,3",5'-rerparunpo-2'H-criupo[unnon-3, 1'-muppono[ 3,4-
c¢|muppon]-2,3'-auona.

11. Coenunenue 1o 1.6, BEIOpaHHOE 3!

(1)  (39)-6-xnop-2'-(3-xn0pdennn)-5'-(2,4-TMMETOKCUTTUPUMUTUH-5-1T)-6'-TTpOonaH-2 -
wn)-1,2,3',5'-rerparuapo-2'H-cnmpo[ unnon-3, 1'-mupponol 3,4-cnuppon]-2,3'-auoHa

(2) (3.5)-6-xnop-2'-(5-xnop-2-propdennn)-5'-(2,4-1MMETOKCUTHPUMHUTUH-5-1IT)-6'-
(nponan-2-un)-1,2,3' 5'-rerparunpo-2'H-criupo[urnon-3, 1'-muppoio[ 3,4-c Jmuppon]-2,3'-aroHa

(3) (3.5)-6-xnop-2'-(5-xnop-2-metundenmn)-6'-(nponan-2-min)-5'-(2,4,6-
TPUMETOKCHUITUPUMUAHH-S5-1)-1,2,3",5'-rerparuapo-2'H-cnupo[unpon-3, 1'-nmuppono[3,4-
c]nuppon]-2,3'-nuona

4) (35)-6-xnop-2'-(3-xnop-4-prophennn)-5'-(2,4-1MMETOKCUTUPUMHUTUH-5-1IT)-6'-
(npomnan-2-un)-1,2,3',5'-rerparunpo-2'H-ciupo[urnon-3, 1'-muppoio[ 3,4-c Jmuppon]-2,3'-aroHa

(5) (3.5)-6-xnop-2'-(5-xnop-2-proppennn)-6'-(nmponan-2-nn)-5'-(2,4,6-
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TPUMETOKCUITUPUMUAMNH-S5-1)-1,2,3",5'-rerparuapo-2'H-cnupo[unpon-3, 1'-nmuppono[3,4-
c]nuppon]-2,3'-nuona

(7) (395)-6-xn0p-2'-(3,4-nudpropdpenmn)-5'-(2,4-TMME TOKCUITUPUMUANH- 5 -11)-6'-(TIporaH-
2-un)-1,2,3',5'-rerparugpo-2'H-cniupo[uanon-3, 1 '-muppoino[ 3,4-cJnuppoin]-2,3'-auoHa

(10) (395)-6-xn0p-2'-(5-x710p-2,4-1udpTopdennn)-5'-(2,4-1MMETOKCUTIPUMHUIUH-5-1IT)-6'-
(nponan-2-mn)-1,2,3',5'-rerparunpo-2'H-crupo[urnon-3, 1'-muppoio[ 3,4-c Jmuppoin]-2,3'-aroHa

(11) (35)-6'-(0yTan-2-mm)-6-xnop-2'-(5-xnop-2-propdpennn)-5'-(2,4-
IUMETOKCUMMUPUMUINH-5-1)-1,2,.3",5'-rerparunpo-2'H-criupo[unpon-3,1'-nuppono[ 3,4-
c|nuppon]-2,3'-anoHa.

12. Coenunenue 1o 1.7, BBIOpaHHOE U3:

(6) (35)-6-xnop-2'-(5-xnop-2-proppennn)-5'-[6-(auMeTHIAMUHO)-4-METOKCUTTUPUNH-3 -
wn]-6'-(mponan-2-nn)-1,2,3',5'-rerparunpo-2'H-cnupo[unnon-3, 1'-nuppoino[ 3,4-c]nuppon]-2,3'-
IUOHA

(8) (35)-6-xnop-2'-(3,4-nudroppenun)-5'-(4,6-auMeTOKCUNMUPUANH-3-11)-6'-(ponaH-2-
un)-1,2,3",5'-rerparunpo-2'H-cnupo[unnon-3, 1'-nuppono| 3,4-cnuppon]-2,3'-aroHa

9) (35)-6-xnop-2'-(5-xnop-2-propdennn)-5'-(4,6- IMMETOKCUTTUPUTNH-3 -1J1)-6'-
(npomnan-2-mn)-1,2,3',5'-rerparuapo-2'H-cniupo[unnon-3, 1'-nmuppoino[ 3,4-cJmuppon]-2,3'-auoHa.

13. Coenunenue Gpopmyibl

KOTOpOE MPeNCTaBIsieT cOO0H

(395)-6-xnop-2'-(3,4-nudpropdhennn)-5'-(4,6-nuMe TOKCUTUPUTUH-3 - 11 )-6'-(TIpOTaH-2 -1 )-
1,2,3",5'-rerparuapo-2'H-cnupo[unnon-3, 1'-nupposnol 3,4-c Jnuppon]-2,3'-a1oH.

14. Coenunenue Gpopmy bl

Cl
7/
Q
/ N
<o
N\
KOTOpOe NpeCTaBIIsIeT coboit (35)-6-x7n0p-2'-(3-xn10pPpenrmnn)-5'-(2,4-

IUMETOKCUMTUPUMUINH-S-11)-0'-(nponan-2-un)-1,2,3',5'-rerparunpo-2'H-ciupo[uanon-3,1'-
nuppouno|3,4-cnuppon]-2,3'-11oH.

15. Coenunenue mo mroOoMy omHoMy u3 mil-14 misi mpuUMEHEeHHsT B KadecTBe
JIEKapCTBEHHOI'O CPEJICTBA.

16. Coennaenune st MPUMEHEHHs 1o .15 1 mpuMeHeHus: B crocode nmpodUIakTHKH

u/wnn nedeHus: 3a00yeBaHUH, BBIOPAHHBIX W3 TPYIIIBL, COCTOSAMIEH M3 paka, MMMYHHBIX
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3a00J1eBaHMiA, BOCTIAJIUTENIbHBIX COCTOSIHHM, aJUIEPTUYeCKUX 3a00JIeBaHUI KOXKH, CBS3aHHBIX C
ype3MepHOil npoiudepanneli, OHXOIEePKo3a U BUPYCHBIX HH(EKIIHA.

17. CoenuneHue niist npUMEHEHUs 110 11. 16, B KOTOpOM 3a00JIeBaHUE TIPEACTABIISIET COOOM
pax.

18. dapmaneBTHUECKasi KOMIO3ULIUS, COAEPIKAILAs B KaU€CTBE aKTUBHOIO MHIPEIUEHTA
COeMHEHue Mo JIoOoMy omHOMy u3 mm.l1-14 B KOMOWHAIMH, MO MEHbIIEH Mepe, ¢ OIHUM
(bapManeBTHUECKH MPUEMIIEMbIM SKCIIUTTUEHTOM.
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IDPEKTVBHOCTb, UCCIIEA0BAHHASA HA MbILLIMHOW MOJIESN 0CTE0-
CapKOMbI YenoBeka (SJSA-1) in vivo
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IDPEKTVBHOCTb, UCCIIEA0BAHHAS HA MbILLIMHOW MOJIESN 0CTE0-
CapKOMbI YenoBexa (SJSA-1) in vivo
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