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WM ero (apManeBTHUECKH IPHEMIIEMYIO collb, B KoTopoif R'-R*, L u X ompeneneHsl B HacTOSIIEM
ormncannu. Coennaerns gopmynsl (I) 1 ux ¢papManeBTHIECKH MPHEMIIEMbIE COJTH MPEACTABIIOT COO0H
KaTUOHHBIC JIMIIUABI, ITPUTOAHBIC JIA JOCTABKH OMOJIOTHYECKH aKTHBHBIX areHTOB B KJIETKH U TKaHHU.
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O01acTh TEXHUKH, K KOTOPOi OTHOCHTCH M300peTeHHe

JlanHOE M300peTeHrne OTHOCUTCS K COCIMHEHUSIM KaTHOHHBIX JIMITUIOB U K KOMIO3UIMSM, COJIEPIKAIIUM
Takye coequHeHus. JlaHHoe H300peTeHne Takke OTHOCUTCA K CIloco0aM MOydeHHsT TaKUX COCTUHEHUIN U KOM-
MO3HUIHUH M K CIIOCO0aM W IPUMEHEHHSIM TaKUX COCTUHEHUH M KOMIO3HUINH, HalpUMep, Il JOCTaBKH OHOJIOTH-
YEeCKH aKTUBHBIX ar€HTOB, TaKuX Kak areHTsl PHKu B KileTku 1 TKaHM.

YpoBeHb TEXHUKH

JlocTaBka OMOJIOTHYECKH aKTUBHBIX areHTOB (BKIIOYAs TEPAIEBTUYCCKH TOIXOISAIINE COSTMHEHHS) K 00h-
€KTaM 4acTO OCJIOXKHAETCS TPYAHOCTSIMHU B COSAMHEHHAX, TOCTUTAIOIINX IIEJIEBYIO KJIETKY MIIM TKaHb. B gacTHO-
CTH, JIOCTaBKa MHOTHX OMOJIOTMYECKH aKTHBHBIX areHTOB B KMBBIC KJIETKH CHJIBHO OTPAaHMYHMBACTCS CIIOXKHOM
MeMOpaHHOW CHCTEMOH KJIETOK. J[aHHBIE OrpaHHUYeHHsI MOTYT IPHUBECTH K HEOOXOANMOCTH TPUMEHEHUsI Ooiee
BBICOKHX KOHIICHTPALMH OMOJIOTMYECKH aKTUBHBIX areHTOB, YTO SIBJISICTCS JKEJIATEIBbHBIM JUIS JOCTH)KEHHS pe-
3yJIbTaTa, 4TO MOBBIIACT PUCK PAa3BUTHS TOKCHYECKUX (P (HeKToB U MOOOYHBIX 3P dexroB. OJHUM U3 pelieHni
JTAHHOW TpOOJIEMBI SBISIETCSI NPUMEHEHNE KOHKPETHBIX MOJICKYJI-HOCHUTENEH, KOTOphle 00eCIeuynBaloOT CelleK-
TUBHBIH BXOJA B KJIETKY. JIunmuaHele HocuTenu, OnopasnaracMble MOJIMMEPHI U PAa3IMYHbIE KOHBIOTHPOBAHHBIE
CHCTEMBI MOTYT OBITh UCIIOJIb30BAHBI /ISl YIIYUIICHUS TOCTaBKA OMOIOTHYECKH aKTHBHBIX ar€HTOB B KIETKH.

OmuH U3 KI1acCOB OMOIOTHYECKH aKTUBHBIX ar€HTOB, KOTOPHIH SBISICTCA HanOOJee TPYAHBIM IS TOCTaBKH
B KJIETKH, IIPEACTaBIsIeT co00i OnoTepaneBTHUECKHE CPeAcTBa (BKIIOUAs HYKICO3UABI, HYKJICOTH/IBI, TIOJNHYK-
JICOTHIBI, HYKJICHHOBBIE KUCIOTH M TPOU3BOAHEIE, Takue Kak areHTsl PHKwn). OOb9HO HYKIIEMHOBBIE KHCIOTHI
SBIISTIOTCSI CTAOMIFHBIMHU B TEUEHHE TOJNBKO OIpaHMYEHHOTO Meproja B KieTKax wid rurasme. Passutue PHK-
naTepdepennun, PHKu-Tepanuu, PHK-1ekapcTBEeHHBIX CpeACTB, aHTUCEHCTEPAIIUU U TEHHON TEpanud, B TOM
YHCIIe, YBEIUUMIO MOTPEOHOCTH B 9 (GEKTUBHBIX CPEICTBAX BBEJCHHUS aKTUBHBIX areHTOB HA OCHOBE HYKJIEHHO-
BBIX KHCJIOT B KJICTKH. [10 3TMM NpHUYMHAM KOMIO3UIMH, KOTOPBIE MOTYT CTa0MIM3UPOBATh U JOCTaBIISITH arcH-
TBHI Ha OCHOBE HYKJICHHOBBIX KHCJIOT B KJIETKH, TIPEJCTABIISIOT 0COOBIN HHTEpPEC.

HawnGonee xoporo n3ydeHHbIe HOAXOABI IS yIYYLISHHUs] TPAHCIIOPTA YY)KEPOIHBIX HYKJICHHOBBIX KHCIIOT
B KJIETKH BKJIIOYAIOT MCIOJIb30BaHNE BUPYCHBIX BEKTOPOB MIJIM KaTHMOHHBIX JIMITUIOB. BUpyCHBIE BEKTOPHI MOTYT
OBITH HCITONB30BAHBI ISl TIEpeHOca TeHOB 3((EKTUBHO B HEKOTOPHIE THITHI KJIETOK, HO OHH, KaK IPaBWIO, HE
MOTYT OBITh UCIIOJIb30BAHBI IJISl BBEICHHS XUMHICCKH CHHTE3UPOBAHHBIX MOJICKYJI B KJIIETKH.

AJBTEpHATHBHBIN TOAX0] COCTOMT B MPHUMEHEHUH JOCTaBKH KOMITO3UIIMHA, COICPIKAIINX KaTHOHHBIC JIH-
TUIBI, KOTOPBIE B3aUMOJCHCTBYIOT C OMOJOTMYECKH aKTUBHBIM areHTOM B OJHOM YacTH M B3aWMOJICHCTBYIOT C
MeMOpaHHOU cHucTeMoi B apyroi wactu (mis o63opa cMm. Feigner, 1990, Advanced Drug Delivery Reviews, 5,
162-187 u Feigner, 1993, J. Liposome Res., 3, 3-16). Takne KOMITO3UITHNH, KaK COOOIIAETCS, COAEPIKAT JIUTTOCO-
MBI

C nepBoro omnucanus aunocoMm B 1965 r. Bangham (J. Mol. Biol. 13, 238-252) na0ionancs ycTOYMBEIHA
MHTEpEC U yCWIIUS B pa3pabOTKe CHCTEM-HOCHTENEH Ha OCHOBE JIMIMIOB ISl JOCTaBKH OMOJIOTHMYECKH aKTHB-
HBIX areHToB. Crioco0 BBeleHMS! (PYHKINOHAIBHBIX HYKJICHHOBBIX KHCIOT B KYJIbTUBHPYEMbIC KIETKH C TIOMO-
IIBIO UCIIONIb30BaHMS IMOJIOKUTENBHO 3apsDKEHHBIX JmnocoM Obul Brepswle omucad Philip Feigner et al. Proc.
Natl. Acad. Sci., USA, 84, 7413-7417 (1987). Crioco6 6b11 mo3ske npoaeMoHcTprpoBaH in vivo K. L. Brigham
et al., Am. J. Med. Sci., 298, 278-281 (1989).

JInmmocoMel TpeAcTaBIAIOT COOO0I MpHUBIEKATEIbHBIE HOCHUTENHN, MOCKOJIBKY OHH 3aIlHIIAI0T OHOJIOorHYe-
CKHE MOJICKYJBI OT pa3pyIIeHHUs, IIPH 3TOM YIIydIlas X KJIETOYHOE MOoTJomeHne. V3 pa3nnaHbIX KJIacCcoB JIUIIO-
COM JIMIIOCOMBI, KOTOpPBIE COAEp)KaT KaTHOHHBIC JTUMHUIBI, OOBIYHO MCHOJB3YIOTCS IS TOCTaBKH MOJMAHNOHOB
(HammpuMep, HYKJIEWHOBBIX KHCIOT). Takue JUIIOCOMBI MOTYT OBITH IMOJTyYEHBI C MCIOJIB30BaHHEM KaTHOHHBIX
JIMITUIOB CaMHMX IO cebe, M HeoOs3aTeNIbHO BKIIIOYAs APYTHe JIMIAIB 1 aMpHU(UIIBL, Takue Kak GpochaTuamiTa-
HOJIaMHH. XOpOIIIO U3BECTHO B JaHHOH 00JaCTH TEXHUKH, YTO KaK KOMITO3UIIHUS JIMIIMHOTO COCTaBa, TAKKE KaKk
Y CIIOCO0 €ro MoJy4eHHs BIMACT Ha CTPYKTYPY M pa3Mep IOJydeHHOTO arperara.

[TpumeHeHne KaTHOHHBIX JIMIUJIOB U1 KIIETOYHON JOCTaBKH OMOJIOTHYECKH aKTHBHBIX areHTOB UMEET He-
CKOJIBKO TpeuMymiecTB. VHKancyaMpoBaHue aHWOHHBIX COCAMHEHUI C HCIIOJIb30BaHHEM KAaTHOHHBIX JIMITHIOB
SBJISIETCS TI0 CYIIECTBY KOJMYECTBEHHBIM BCIIEACTBHE 3JIEKTPOCTATHYECKOrO B3ammopeicTBus. Kpome Toro,
MOJIATal0T, YTO KAaTHOHHBIC JHUIMHIBI B3aNMOJEHCTBYIOT C OTPHLATEIHHO 3apsHKEHHBIMH KIETOYHBIMH MeMOpa-
HaMH, HHUAIIUUPYS KIETOIHO-MeMOpaHHbIi TpaHcmopT (Akhtar et al., 1992, Trends Cell Bio., 2, 139; Xu et al.,
1996, Biochemistry 35, 5616).

CymecTByeT MOTPeOHOCTh B JIOTIONHUTEIHHBIX KaTHOHHBIX JIMIHIAX, KOTOPEIC 00JEr4aroT CHCTEMHYIO H
MECTHYIO JJOCTaBKY OMOJIOTHYECKH aKTHBHBIX areHTOB, TakuX Kak areHTsl PHKu B knetkn. CymiecTByeT Takxke
MOTPEOHOCTh B KATHOHHBIX JIMMHIAX, KOTOPHIE IO CPABHEHHIO C TEMU KATHOHHBIMU JIUIHIAMH, KOTOPBIE W3-
BECTHBI B JIAHHOM O0JIACTH TEXHHKH, YIYYIIAlOT CUCTEMHYIO M MECTHYIO JOCTAaBKY OMOJOTHYECKH aKTHBHBIX
areHToB B KjeTku. CyIIecTByeT JOMOJIHUTEIbHA OTPEOHOCTh B COCTABaX JIMITUIOB, KOTOPHIE HMEIOT ONTHMH-
3UpOBaHHbIE (PU3MUYECKHE XapAaKTEPUCTUKH JUIS YJIyYIICHHOW CHCTEMHOW M MECTHOM JOCTAaBKM OHMOJIOTMYECKU
AKTHBHBIX ar¢HTOB B OIPEEICHHbIC OPTaHbl U OMYXOJIH, B YACTHOCTH, OITYXOJIH 32 TIpeJiellaMH TIEYCHH.

CymHocTh n300pereHns
B onnoM acriekte naHHOe n300peTeHne npeaocTaBisieT coeanHenue popmyst (1)
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MM ero (apMaleBTHIECKH MPHEMIEMYIO Cotb, B KoTopoii R'-R?, L i X ompeie/eHs! B HACTOSIIEM OITH-
cannu. Coemunenus popmynsl (1) 1 ux hapManeBTHICCKU TPUEMIIEMBIE COJIH MPEICTABIISIOT COOOW KATHOHHBIC
JIUIAJIBL, UCTIOTh3yEeMbIC TIPU JOCTABKE OMOJIOTUYCCKH aKTHBHBIX ar€HTOB B KJICTKU U TKaHU.

Bo BTOpOM acrekte maHHOE M300pPETCHUE MPEIOCTABISCT JTUIMAIHYI KOMIIO3HIIHAIO, COACPIKAIIYIO COCTU-
HEHHE B COOTBETCTBUU ¢ (opmyoii (1) (T.e. TMIHIHYIO KOMIIO3HUIIUIO U300PETEHUS) HIIH €0 (papMaIleBTUICCKU
pHEMIIEMYIO COlb. B apyroM BapmaHTe OCYIIECTBIICHHS MPUCYTCTBYET MO MEHBIIEH Mepe OOUH IpYroil Jm-
MUIHBIA KOMIIOHEHT. B IpyroM BapraHTe OCYIIECTBICHUS JTUMHIHAS KOMIIO3HINS TaKKe COJEPKUT OMOIOTHIe-
CKHU aKTHBHBII areHT, HE00A3aTeNbHO B KOMOMHAIIMH C OHUM WM 0oJiee IPYTUMH JIMIHIHBIMHA KOMITOHEHTaMH.
B npyrom BapmaHTe OCYIIECTBIICHUS JUMHUIHAS KOMIIO3UITNS HAXOAWUTCS B (hopMe JTUIOCOMEL. B apyrom Bapm-
aHTe OCYIIECTBJICHUS JUTTUIHAS KOMITO3UIIUS HAXOMUTCs B ¢opMe nunuaHon HaHodactuipl (JIHY). B apyrom
BapHaHTE OCYIIECTBICHUS JIMIHIHAS KOMIIO3UIIHS IPUTOIHA U TOCTaBKH B IIeUeHb. B Ipyrom BapuaHTe OCy-
LIECTBJICHUS JINMIMHAS KOMIIO3ULIUS MPUTOIHA AJISL JOCTAaBKU B OMYyXOJb. B IpyroM BapuaHTe OCYLIECTBIICHUS
JUNUAHAS KOMIIO3UIUS IPUTOJIHA B IENSIX UMMYHU3ALIUU.

B TpeTtheM acriekTe JaHHOE M300pETEHHE MPEIOCTABISICT PapMaIleBTUYCCKY0 KOMIIO3HIUIO (T.€. COCTaB),
COJICPIKAIIYIO TUITHIHYIO KOMIIO3UITUIO IO U300PETCHUIO U (hapMaIleBTUICCKH MPUEMIICMBIl HOCUTENb HIIH IKC-
UUIUEeHT. B apyrom BapuaHTe OCYILIECTBICHHS IO MEHbLIEH Mepe OAUH APYroi JUMUAHBIA KOMIIOHEHT MPUCYT-
CTBYET B JINOUIHOW KOMITO3UIMH. B ApyroM BapmaHTe OCYIIECTBICHUS JTUIMHUIHAS KOMIIO3WINS HAXOIUTCS B
(opme numocomsl. B npyroM BapmaHTe OCYIIECTBICHUS JTUMUIHAS KOMIIO3HUINSA HaXOAUTCS B (hopMe TUITHIHON
HAaHOYACTHUIEI. B Ipyrom BapmaHTe OCYIIECTBICHHS JIMIHIHAS KOMIIO3HIINS MIPUTOIHA JJISI JOCTABKHU B IICUCHb.
B npyrom BapmaHTe OCYyIIECTBICHMS JIMIHUIHAS KOMIIO3WIUS MPHUTOJHA JJIS TOCTAaBKU B OMyXOoyib. B npyrom
BapHaHTE OCYIIECTBICHUSI OMOJIOTHIECKN aKTUBHBIN areHT mnpenctasisietr codoit JIHK wimu PHK. B npyrom Ba-
pHaHTE OCYIIECTBICHUS OMOJIOTHYECKH aKTHBHBIH areHT mpenctarBisier coboir kuPHK. B apyrom Bapmante
OCYILICCTBIICHHS OMOJIOTHYCCKU aKTUBHEIN areHT mpenactapisetr coooit MPHK. B npyrom BapuanTe ocyriecTsie-
HUS JUIAIHAS KOMITO3UIIMS IPUTOIHA B ENIX UMMYHH3AIMA U OMOIIOTHYECKH aKTHBHBIA arcHT MpeCTaBiIsIeT
coboit PHK, koTopas koaupyeT IMMYHOTEH.

B ueTBepTOM acmekTe JaHHOE M300PETEHUE MPEIOCTABISICT CIOCO0 JICUCHHUS 3a00JICBaHUS WU COCTOSHUS,
BKITIOYAFOIIUI CTAJIUIO BBEICHIS TCPANICBTHYCCKH d(P(PEKTUBHOTO KOJIMYCCTBA JIMITUIHOW KOMITO3UIMH IO M30-
OpETCHHUIO MAIMCHTY, HYKIAMEMYCsl B TAKOM JICUCHHH. B 0JTHOM BapHaHTE OCYIIECTBICHUS 3a00JCBaHUC WU
COCTOSIHME TOJIJaeTCs JICUeHHIO ¢ moMolisio BBeAeHus areHra MUPHK. B npyrom BapuanTe ocymiecTBieHUs
3a00JIeBaHNE WITH COCTOSTHIE MOIaeTCsl JICUCHHUIO ¢ TIOMOIITbIo BBeneHus areaTa MPHK.

B msaToM acmekte maHHOe M300peTeHHE MPEAOCTABISCT NMPUMEHEHHE JIMITUAHON KOMIO3HINH 1I0 H300pe-
TEHUIO JUIA JICUeHHs 3a00JIeBaHNS MIIM COCTOSIHUS Y allieHTa. B oIHOM BapmaHTe OCyIIecTBICHHUS 3a00ieBaHIe
WJIM COCTOSTHUE MOJJaeTCs JIEUeHUI0 ¢ moMolisto BeeaeHus: arenta PHKu. B nqpyrom BapuanTte ocyuiecTBieHus
3a00JICBaHKE WU COCTOSHHE MOJIACTCsI ICUCHHUIO C IOMOIIbIO BBeneHus areHta MPHK.

B mrectoM acriekTe maHHOE M300pETEHUE MPEIOCTABISLET CIIOCOO MMMYHH3AIMU OOBEKTAa B OTHOIICHHUH
MPEJICTABJISIONICTO HHTEPEC UMMYHOTCHA, BKITFOUAIOIINN CTaIUI0 BBCACHUS MMMYHOJIOTHYCCKH S((EKTUBHOTO
KOJIMYECTBA JIUMHUTHONW KOMITO3UIIMU TI0 M300peTeHuio 00bhekTy B koMOuHanuu ¢ PHK, kotopas koaupyer M-
MYHOT€H.

B cempMoM acmekTe TaHHOE M300pETEHHUE MPEIOCTABISACT MPUMEHEHHUE JTUNMIHONW KOMIIO3HIUU TI0 H30-
OpeTeHNnIo I NMMYHHU3AIIUA 00bEKTa B OTHOIICHUH IIPEACTABIISAIONIEI0 HHTEPEC MIMMYyHOTeHa. JInmm g ucmons-
3yercsi B komOuHanuu ¢ PHK, koTopas konupyetr IMMyHOTEH.

IMoapooHoe onucanne n300peTeHnst

Hacrosimee n3o6peTenne npeaocTaBisietr coenuaenue Gopmysr (I)
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B KOTOpOIi * 0603HadaeT npucoenueHne pparmenta k NR'R? rpymme;

L2, npucoeanHEHHBIH B TI0OOOM HaIpaBiieHHH, ipeacTasiset coboit -C(0)0-, -OC(0)O- umu -CONH;

KaKJIBIH S TIpecTaBiseT coooit HezaBucumo 0, 1 wmm 2;

KaXJIbIH t ipencTaBisier coboit nezasucumo 0, 1, 2, 3 wim 4;

u npenctasisieT coboii 0, 1, 2, 3, 4, 5 wn 6;

R'uR? MPEJCTABISIOT COOOW KaXKIbIil HE3aBUCUMO HE00s3aTeNIbHO 3aMelIeHHBIN C ¢alIKWiI; Te YKa3aH-
HBIH C_¢alIKWT HE0OA3aTENFHO 3aMEIICH OJTHUM HJIH JBYMS 3aMECTUTEISIMU, KaXIbIii HE3aBUCHUMO BHIOpaH U3
rpynmbl, coctosmedt u3 OH, COOH u COO-C,_jankuna, uiau R' u R? coexuueHs BMecCTe, 00pa3ys HeoOs3a-
TEJNBHO 3aMEMICHHOE 4-7-4JICHHOE TeTePOLUKIMICCKOS KOJBIIO, coepkaiiee 1-2 rerepoaroma, BEIOPAHHBIX W3
N u O, mpuyeM yKa3zaHHOE TETEPOIHMKINICCKOE KOJIBIO HEOOS3aTeIHbHO 3aMEIICHO OJHUM-TPEMSI 3aMECTUTEIIS-
mu OH;

R’uR* NPENCTaBIAIOT cO00M Ka Al He3aBucuMo -R¢, rae nens R mpeacrasnser coboi
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(c16), (c17),

(c18), (c19),

(c22), (c23),

nim

(c24),

(c28)

R mpencraBnsier coboii Cs.panku, Cs_pankeHn uii Cs_y, aTKUHWT,

n npeacTasisieT codoit 0-12;

m, p ¥ q IPEIACTABJIAIOT cO00H Kax bl He3aBucumo 0, 1, 2, 3 wim 4;

npH ycaoBuH, 9to nenb R® umeer 12-70 aroMoB yriepoa;

X mpezcraBisieT coooi CR® wm N; u R® npencrapiuset coboit H, ramo, C;_¢ankui wim R*.

BapuaHTBI ocyniecTBIeHUS

B omgHOM BapmaHTE OCYIIECTBICHUS R'u R? MPEJCTABISIOT COO0M KaXKIbld HE3aBUCHMO HEOOS3aTeIIbHO
3amelueHHbt C gankuia. B apyrom BapuaHnTte oCyIIeCTBICHUS R'u R’ MPEJCTABISIOT COO0M KaKIbIi HE3aBH-
CHUMO HeoO0s3aTeThHO 3aMEIICHHBIH METHII WIIM HeOOsI3aTEIbHO 3aMeIeHHBIH 3TUII. B Ipyrom BapwaHTe oCyIie-
creneHmst R MpeCTaBIseT cOO0H METHI U R? MIPEeCTaBIsAET cOO0H HEeOoOs3aTeIbHO 3aMeIlleHHBINH 3THI. B apy-
TOM BapUaHTE OCYIIECTBICHUS R' u R? 06a MIPEACTaBIAIOT OO0 METHII.

B npyrom Bapuante ocymectieHns R 1 R? coenurensl BMecTe, 06pasys HeoOS3aTeIbHO 3aMEIEHHOE 4-
7-4JIEHHOE TeTEePOIMKIMYECKOE KOIBIIO. B Apyrom BapmaHTe oCylIecTBICHUS 4-7-4JIeHHOE TeTEPOITUKINIECKOe
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KOJIBIIO TPEJICTABIISICT COOOW HEOOS3aTENBPHO 3aMENICHHBIA a3eTUAWHWI, HEO0S3aTeIBbHO 3aMEIICHHBIA MHUPPO-
JIAJIT WK HEOOs3aTEBHO 3aMEICHHBIA MUNCPUANHUI. B IpyroM BapuaHTe OCYIIECTBIICHUS 4-7-4IEHHOE TeTe-
POLMKIMYECKOE KOJBIIO MPEICTABISAET COOON a3eTHIMHIII, THPPOIIMIT I TATICPUINHII, KaXKIBIH U3 KOTOPBIX
HeoOs3arenpHO 3amertieH ogqHoi OH-rpymnmoii. B apyrom BapuaHTe ocymiecTBIeHUS 4-7-4JI€HHOE TeTePOIMKITH-
YeCcKOoe KOJBII0 TPEACTABIACT COO0H a3eTHANHIII, THPPOIIMIT WIH TUITCPUIAHILL.

B npyrom BapmanTe ocymiecTBienus L mpencraBuser coboit Cgankmnen, *-Cjankwien-L2-, *-Cj_jan-

KI/UICH-L2-C1_43..HKI/IHCH-,
> [ ‘]S % >—|—\]
N N \S
*\fﬂJl:O Y f ]u L2 {~0 \

nim

B  nopyrom  BapmaHte  ocymecTBieHms L mpencraBiaser  coboit *-C;;  ankwieH-L2-,

*-Csankunen-L2-C, ,ankuieH
o)
; ¢
% : \
‘t~Tu O

rJ1e s mpencTaBisieT coooi 0 1 u npeacTaBiseT codoi 1, nmm

0
A >—‘—\]‘ S
Mg q~o"

e s mpencrasisieT coooi 0, t mpencrasisier coboit 1 u u mpencrassier coboit 1.

B nmpyrom BapmaHTe ocymiecTBieHHsT L mpeacTaBiseT co00W METHIICH, dTHIIEH WIN TPoNwieH. B apyrom
BapHaHTE OCYIICCTBICHUS L mpeacrasiseT co00ii MEeTHIICH.

B npyrom BapuanTe ocymecTsieHust L2, npucoeMHEHHBIH B J1I000M HalpaBieHUH, TPEICTABISET COO0M
-C(0)0O-, -OCOO- umn -CONH-.

B npyrom Bapuanre ocymectsienus L npencrasuser coboit *-C 4 ankunen-L2-C, anxunen, rae L2, npu-
COCIIMHEHHBIH B JIFOOOM HaIpaBICHUU, peacTapiseT coboit -C(O)O- wim -OC(0)0O-.

B npyrom BapmaHTe ocymiecTBiIeHUs L mpeacTaBiseT co0oii:

0 . o) O>
A

B ozHOM Bapuante ocymecTsienns L-NR'R*-rpymmy dopmyist (I) BEIGHpatoT U3 crmcka B Ta6u. 1.

Tabmmma 1
L-NR'R-rpymmst hopmysst (I), Te MYHKTHPHAs THHIS yKa3bIBACT HA TOUKY NprcoeTuHeHms K hopmyie ().
CTpykTypa CTpykTypa CTpyKTypa

yoLY |7

OH N

\N/ HO. ~
[¢]

N
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0 o
\./
1l
1

B apyrom BapuanTe ocymectBieHus R° npeacrasmsier coboi (cl) mmm (¢3). B mpyrom BapuanTte oCymecT-
Bienuns R® npencrasuseT coboii (c1) umm (¢3), e n mpeacTasiset coboi 1 umm 2; m npeacTasiser co6oit 0 uim
1 u p mpexacraBuseT coOo 1.

B npyrom BapuaHTe ocymecTBiIeHns X npeacrasisier co6oir CR®, rae R® mpexcrasmsier coGoit H, xiop,
6pom min Cjsankmn. [IpennoururensHo X npeacrasisiet coboit CH.

B npyrom BapuaHTe ocymiecTBieHUS X mpeacTaBisieT cobor N.

OnvH W3 BapHAHTOB OCYIIECTBICHHS HACTOSIIETO M300pETEHUs IMPEICTABISACT COOOW COCTUHEHUE, BEI-
OpaHHOE M3 TPYIIIBI, COCTOSIIECH U3

1-(3,5-0uc ((Z)-okTameu-9-eH-1-mjgoxrcu) beHns) -N, N-

oVMe TUJIMe TaHaMVH ,
1-(3,5-6uc((9%Z,122)-okraneka-9, 12-nues-1-ujoxrcu) beHus) -
N, N-gumMe TMIIMe TaHaMVH,
2,2'"-((3,5-6uc((92,1272) -oxkragmeka-9, 12-ouen—-1-
UIIOKCK) OeH3MII) a3aHeIMul) A5 TaHoJI,
1-(3,5-6uc ( (97, 127) -okTaneka-9, 12-nuen-1-
MJIOKCH ) OEH3UIT) IUMPPOJIUINH,
1-(3,5-6uc ((9%2,1272)-okragmeka-9, 12-ouen—-1-
uIoKCK) OeH3MII) a3eTUIMH-3-0JI,
omui-2- ( (3, 5-0uc ((Z)-oxkranen-9-exu-1-
nJjokcKu) OeHs3mII) (MeTnJI) aMMHO ) alleTaT,
1-(3,5-6uc((Z)-okTaneu—-9-eH-1-mJoKCHK) OeH3MUII) IMPPOJIMINH,
2-((3,5-6uc((Z)-okramneu-9-exH-1-
WMIIOKCK) BeHBMII) (MeTWJI) aMMHO ) YKCYCHasa KUCIIoTa,

1-((2-(3,5-6uc ( (Z)-okraneu-9-eu-1-unokcu) beumn) -1, 3-
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OVMOKCOJIaH-4-1JI) MeETUJI) INPPOJIUINH,
1-(2-(3,5-6uc((92,12Z)-oxranexa-9, 12-oueH-1-ujokcu) beHu) -
1, 3-ouokcoJyiai—-4-wmj) —-N, N-OguMe TUJIMe TaHaMVH ,
1-((2-(3,5-6uc((92,1272)-oxranexka-9, 12-ouen—-1-
njokcK) derHns) -1, 3-OMoKCcoJaH-4-1JI) MeETUJT ) IUIIEPUINH ,
(2-(3,5-06uc ( (Z)-okTameun-9-eH-1-ujokcu) peuns) -1, 3-
OMOKCOJIaH-4-1JI) MeTUJI- 2~ (OMMEe TUJIaMMHO ) alleTaT,
3,5-6uc ((92,127) -okrageka-9, 12-nueH-1-mjokcu) OeHs3myi—4-
(oMMeTHJIaMMHO ) Oy TaHoarT,
3,5-6uc((92,127) -okraneka-9, 12-nueH-1-MJIOKCK) OeH3UII-3—
(OVMe THUIIaMMHO ) IIporiaHoaT,
3,5-6uc((92,127Z) -okTaneka-9, 12-nueH-1-MJIOKCK) OeHBUI-2—
(DMMe TMIIaMMHO ) alleTarT,
4-meTmii—-3, 5-6uc ( (92,127) —oxTanerka-9, 12-guen-1-
WJIOKCK) BeH3UII- 3~ (IMMe THUJIaM/HO ) [IPOIIaHoaT,
3,5-6uc ((92,127) -okrageka-9, 12-nueH-1-mJIoKCK) OeH3MUII-3—
(ODVMeTMIIaMMHO ) —2-MeTUJIIIpollaHoaT,
2- (OAMMeTHUIIaMVHO ) 9Tui-2, 6-0uc ( (92, 127) —okTaneka—-9, 12-nueH-
1-MJIOKCHU) U3SOHUKOTUHAT,
3- (DMMeTHUJIaMMHO ) Iponui-2, 6-0uc ( (92,127) ~oxkraneka-9,12-
OoMeH-1-MJIOKCU) M3OHUKOTUHAT,
(92,972,122,1272)-5-(((3-
(OVMe TUIIaM/HO ) IIPOIIaHOWI ) OKCK) MeTWJI) —1, 3—beHmileH-01C (OKTaneka—
9, 12-gueHoart),
(92,9"2,127,12772)=-5-(((4-
(OuMe THuIIaMyHO ) 8y TaHOWII) OKCHY ) MeTUJI) -1, 3-beHuIeH-0uUC (OKTanexra-
9,12-gueHoar),
(2,6-0uc((92,127) -oxranexa-9, 12-gueH-1-UJIOKCK ) IMPUIOUH- 4~
WJI) MeTWJI-3- (AP TUJIaM/HO ) IpoIlaHoaT,
(92,9"2,127Z,1277Z) = (5= (( (3=
(OMMe TUIIaMMHO ) IPOIIaHOMII) OKCHY ) MeTHUJI) =1, 3—
beHMIeH) 6uc (MeTUJIeH) O6uC (okTaneka-9, 12-nueHoarT) ,
(2,6-0uc((92,127) -oxranexa-9, 12-gueH-1-UJIOKCK ) IMPUOUH- 4~
W) MeTUJI-4 - (OIMMe TUJIaMMHO ) By TaHoaT,
(2,6-6uc ((9Z2,1272)-okraneka-9, 12-aneH-1-MJIOKCH ) IMPUINH- 4~

WJI) MeTKJI- 3~ (AMMe TUJIaM/HO ) IPOoIlaHoaT,
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1-(2,6-0uc((92,12%Z)-oxranexa-9, 12-nueH-1-UJIOKCHK ) IUPUINH- 4~
mi1) =N, N-gumMe TIMe TaHaM/H,
(92,977,127,12"7) - (5- ( (OUMeTHUIIaM/HO ) MeTMJI) =1, 3—
beHMIIeH) 6uc (MeTnIIeH) Buc (okTamexka-9, 12-n1mueHoar) ,
(5= ( (muMeTHUIIaMMHO ) MeTuJI) =1, 3—

beHnIIeH) BMC (MeTWUJIeH ) AUTPUIeKaHoaT,

(5= ( (muMeTnIIaMMHO ) MeTuJ1) -1, 3—-beHuseH) 6uc (MeTuseH) 6uc (3—
OKTUJIYHIEeKaHoaT) ,
(92,127) -3- ( (IMMEeTUIJIAMUHO ) MeETUJI) —5— ( ( (3—

OKTUJIYHIEKaHOWJI) OKCHY ) MeTHJI) OeH3UJIOKTaneka-9, 12-nueHoar,
o ((92,127) -okranexa-9, 12-onen—1-uj) —-5- ( ( (3—

(OMMe TUJIaMMHO ) IPOIIaHOMII) OKCK) MeTWII) u3odTasnar,
(92,972,1272,12772) - ( (( (5= ( (zumMeTWMIIaMMHO ) MeTMJI) =1, 3—
beHmsieH) 6uc (oxkcu) ) 6uc (sTan-2, 1-ouwni) ) 6uc (oxkcu) ) duc (srau-2, 1-

oumi) 6uc (oxkTanexa-9, 12-amueHoarT) ,
(92,9'72,1272,127Z2) - ((( (5= ( (amesTHUIaMMHO ) MeTUJI) -1, 3—
beHmsieH) 6uc (okcu) ) 6uc (eTan-2, 1-guwni) ) 6uc (oxkcu) ) 6uc (srau-2, 1-

oumi) 6uc (oxkTaneka-9, 12-amueHoar) ,
3,5-6uc((92,127)-orkraneka—-9, 12-nuen-1-minkapbaMony) OeH31II—
3- (IMMeTWUIIaMMHO ) [IpolaHoarT,
3,5-6uc((92,127)-orkraneka—-9, 12-nuen-1-mikapbamMony) OeH31II—
4- (OyMeTnJIaM1HO ) Oy TaHoarT,
3,5-6uc((9Z,12Z)-oxrageka-9, 12-gueH-1-mJjoKcK) beHsTuiI—3—
(O¥IMe TMUJIaMMHO ) IpOoIlaHoaT,
3,5-6uc((9Z,127Z)-oxranexka-9, 12-gueH-1-maokcu) BeHs3mi (3-
(OMMe TUIIaMMHO ) IPONINIT) KapBoHaT,
(92,972,1272,127Z) = (5= ((( (3~
(OMPTUIIaM/HO ) IPOIIOKCH ) KapBOHWIT) OKCK ) MeTuiT) =1, 3—
beHmIeH) 6uc (MeTnIIeH) Buc (oxkTamexka-9, 12-nueHoar) ,
(92,972,122,12"Z2) = (5=-((((2-
(OMMe TUIIaMMHO ) DTOKCHK ) KapOOHMII) OKCK) MeTuJ) -1, 3-
beHMIIeH) 6uc (MeTnIIeH) B6uc (okTameka-9, 12-n1ueHoar) ,
(92,972,1272,127Z) = (5= ((( (3~
(OMMe TUIIaMMHO ) IPOIIOKCH) KapBOoHUIT) OKCHK ) MeTuJ) -1, 3-
beHmIIeH) 6uc (MeTHJIeH) Buc (okTameka-9, 12-nmueHoar) ,

(92,9'2,122,12" Z)=5-( (((2-
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(OVMeTUJIaMMHO ) 3TOKCHU ) KapOOHWII) OKCKY ) MeTuJI) —1, 3-beHnIeH—
ouc (oxkTamexa-9, 12-aueHoarT) ,
3- (AMMe TUJIaMMHO ) Iponui-4-u3onponui-3, 5-6uc ( (92, 127Z) -
okTaneka-9, 12-nuen-1-ujorcu) OeusmunrapdoHarT,
4-Bpom-3, 5-6uc ( (92, 12Z) -okraneka-9, 12-gueH-1-
WIIoKCcK) OeH3mII (3- (OUMe TMIIaM/HO ) [IPOIIMII ) KapOoHaT,
d-xqjop-3,5-06uc ((92,127) -okraneka-9, 12-guen-1-
MJIOKCH) OeH3MII (3- (OUMe TMIJIaMMHO ) [IPOINJI) KapOoHaT,
N- (3, 5-0uc ((97,127)-okTanexka-9, 12-nueH-1-1UJoOKCU) BeH3UII) —2—
(OMMeTUJIaMMHO ) alle TaMm1,
0,0’ - ((5- ( (omMeTHJIaMMHO ) MeTHJI) -1, 3—
benmsen) 6uc (MeTmieH) )ou ( (92, 12Z) -okTaneka-9, 12-nmueH-1-
MJI) OMCYKLUMHAT,
0,0’ = ( (5~ ( (nuMeTUIIaMUHO ) MeTUJI) -1, 3—
beHmIeH) fuc (MeTmyieH) ) 6uc (10— (OKTAHOMJIOKCHU ) IelWJI) OMCYKLVHAT,
o', 0= ( (5- ( (mMMeTmIIaMMHO) MeTuJI) -1, 3-beHnsien) 6uc (MeTUJIeH) —
8-IMHOHUJIOMOKTAHIMOAT,
o', 0= ( (5= ( (muMeTUIIaMUHO ) MeTuUJI) -1, 3-beHnsieH) 6uc (MeTUJIeH) ) —
9-IMOKTUJIOMHOHAHIMOAT,
3-(3,5-0uc ((97,127)-okranexka-9, 12-nuen-1-
MIIOKCK) deHnIT) nponnii-3- (OMMe TUJIaMMHO ) IIpollaHoaT,
(92,9'72,1272,12"72) - ( ( (5= ( (ouMeTHUIIaMMHO ) MeTMJI) =1, 3—
beHMIIeH) BUC (MeTMJIeH) ) OuC (okcH) ) 6uc (4-oxkcobyran—-4, 1-
ouni) 6uc (oxkTameka-9, 12-gueHoar) ,
( ( (5= ( (DMeTMJIAMMHO ) MeTWJI) =1, 3—
beHuIeH) 6uc (MeTMJIeH) ) 6uC (OKCcK) ) OUC (8—0oKCOOKTaH—-8, 1—
ovwmil) Ouc (DekaHoart) ,
(((5-( (DMMeTHIIaMWHO ) MeTHJI) -1, 3-
beHMIIeH) BUC (MeTMJIeH) ) OuC (okcH) ) 6uc (4-oxkcobyran—-4, 1-
OMNJI) OMOKTAaHoaT,
( ( (5= ( (oMeTMJIAMMHO ) MeTUJI) =1, 3—
beHMIIeH) OUC (MeTMJIeH) ) OUC (OKCH) ) OUC (6-0oKCOoTekCcaH—6, 1-
OVWJI) OMOKTaHoaT,
(5= ( (mMMeTMIIAaMUHO ) MeTwJI) —1, 3-bennsien) Ouc (MeTnieH) 6mc (10—
(OKTaHOMJIOKCH ) IekaHoaT) ,

(5= ( (muMmeTMIIaMubuO) MeTI) -1, 3-bennsen) 6uc (MeTuiieH) 6uc (8-

-10 -
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(OKTaHOUJIOKCH) OKTaHoaT) ,
(((5-( (mmmeTHIaMUHO ) MeTHJI) -1, 3—

benusieH) 6uc (MeTUIIeH) ) BUC (OKCH) ) BUC (6—-0KCoTeKcaH-6, 1—

ouul) 6uc (mexaHoar) ,
4,4"-( (5= ( (IMMeTHUIIaMMHO ) MeETUIT) =1, 3—

beHuIeH) 6uc (oxkcu) ) 6uc (B6yran-1, 2-0uwnil) TeTpaoKTaHoaT,
(R)-4-(3-((8)-3, 4-0uc (oxTaHoMJIOKCHK) OyTOKCH) —5-

( (DuMe TMIIaMMHO ) MeTMII) beHOKCK) OyTaH-1, 2-OMWIOMOKTaHOoaT,
(S)-4-(3-((8)-3, 4-0uc (oxTaHoMJIOKCHK) OyTOKCK) —5-

( (DuMeTHMIaMMHO ) MeTUIT) beHOokCK) OyTaH-1, 2-OUMIOMOKTaHOoaT,
(R)-4-(3-((R) -3, 4-0uc (oOxkTaHOMJIOKCHK) Oy TOKCU) —5-

( (DuMeTHUIaMMHO ) MeTUI ) beHOKCK) OyTaH-1, 2-OUMIOUMOKTaHOoaT,
N, N-guMeTun-1- (3,4, 5-Ttpuc( (972, 12Z) -oxkragexka-9, 12-1uexH-1-

WIOKCK) beHnI1) MeTaHaMIH ,
((((5-((mmMmeTHaMmuHO ) MeTHJ) -1, 3—

benusien) 6uc (oxcu) ) 6uc (nponau-3, 1-ouwmi) ) 6uc (okcu) ) 6uc (4-

okcoByTaH-4, 1-muwui) Ouc (nexaHoar) ,

0"+, 0= (((5-( (muMeTHIIaMMHO ) MeTUJT) =1, 3—
beHuIIeH) 6uC (oxkcHU) ) 6uc (Iponad-3, 1-nmuil) ) —9-OUOKTUIIOMHOHaHIMOAT,
3- ( (nMMeTHIIaMMHO ) MeTUJI) =5- ( ( (8-

(OKTaHOUJIOKCH) OKTAaHOWJI) OKCU ) MeTIJ1) OeH3MII-3-OKTUIIYHIeKaHoaT,
2-(3,5-6uc((92,127) -oxkranexka-9, 12-gueH-1-mujokcu) beHmi) -
N, N-gume TMIIDTaHaMUH,
3-(3,5-6uc((92,127) -oxkranexa-9, 12-guen-1-ujoxkcu) beHmi) -
N, N-guMe Tuanponas-1-avmH,

2-(3-(4- (5= ( (DuMeTHUIaMMHO ) METWJI) —2-MeTuJI-3- ( (27, 127Z) -
okTamexa-9, 12-nuen-1-unoxkcu) peHorcu) By TokCcu) —3-
OKCOIPONUJ) Nponau—-1, 3-IunUIgurekcaHoarT,

(5= ( (DuMeTHIIaMMHO ) MeTUJI) -1, 3—-beHuien) 6uc (MeTuiieH) Ouc (8-
DeKaHaMMOOOKTaHoaT) ,

(5= ( (DuMeTHIaMMHO ) MeTUJI) =1, 3—-beHuieH) 6uc (MeTuiieH) 6uc (6—
( ( (HOHMIIOKCK) KapOOHUIT) OKCK) 'eKCcaHoaT) ,

Buc (1, 3-6uc (OKTaHOUJIOKCK ) IponaH—2-wmiI) -0, 0’ — ( (5-

( (mnMe TMIIaMMHO ) MeTUJI) —1, 3-deHUsIeH) OMC (MeTUIIeH ) ) IMCYKIIMHAT,

(( (5= ( (nuMmeTHIIaMUHO ) MeTUJI) -1, 3—

benusen) 6uc (oxcu) ) 6uc (6yrau—-4, 1-ouni) ) 6uc (nponau-3,2, 1-

TPUWII) TETPAaOKTaHOaT,

( ( (5= ( (mymeTHMIaMrHO) MeTWJI) -1, 3—
bennser) 6uc (oxcu) ) 6uc (MeTuiieH) ) 6uc (mponaH-3,2,1-
TPUWJI) TeTPaoKTaHoaT,

(5= ( (mmMmeTHIaMmHO ) MeTwJ1) —1, 3-deHuseH) duc (MeTmjeH) 6uc (5-
TenTUIOOOeKaHoaT) ,

(5= ( (muMmeTHIaMMHO ) MeTwJI) —1, 3-deHnseH) 6uc (MeTmjeH) éuc (7-
TeKCUITPUIeKaHoaT) ,

(5= ( (muMmeTHMIaMMHO ) MeTWJI) —1, 3-deHnseH) 6uc (MeTujeH) 6uc (9-
NeHTUJITeTpaleKkaHoarT) ,

((((5-( (nuMmeTMIaMMHuO) MeTWJT) =1, 3—
bennyien) 6uc (okcu) ) 6uc (6yran-4, 1-omwmi) ) 6uc (oxcu) ) 6uc (npornaH-
3,2,1-Tpuni) TeTpaoKTaHoOAaT,

1-(3,5-6uc (4, 4-6uc (oxTHJIoKCK) ByTOKCHU ) beHmi) —-N, N-
OMMe THUIMe TaHaMMH,

v eIro q)apMaLLeBTML.{eCKVI IIpuemMmyieMad COJIb .

B KOHTEKCTE HACTOSIIErO ONMUCAHUS TEPMHUH "aJIKHI" OTHOCUTCS K TIOJTHOCTHIO HACBHIMEHHOW pa3BETBIICH-
HOM WJIM HEpa3BETBJICHHOW YTIeBOAOPOAHON ILIETH, COJEpKAIIeil OoNpe/leJIEHHOE YMCIO aTOMOB yriiepoaa. Ha-
npumep, C; ¢alKUI OTHOCUTCS K aJKWIBHON rpymme, coaepxkaied oT 1 g0 6 aToMoB yriepona. AJKUIbHbIE

-11 -
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TPYIIEI MOTYT OBITH HEO00A3aTENFHO 3aMEIICHHBIMU OJTHUM FUTH 00Jice 3aMECTUTEIISIMU, KaK OMPEIeICHO B Gop-
myne (I). TumuaHbIe TIPUMEPHI aJKHIIA BKIIOYAIOT, HO HE OTPAHHMYUBAOTCS UMU, METHJ, STHI, H-TIPOIWII, U30-
TpomuiI, H-OyTWI, BTOP-OyTHI, H300YTHJ, TPET-OYTHJI, H-TICHTWJ, W30TCHTHJ, HEONEHTHJ, H-TEKCWI, 3-
METHITEKCHI, 2,2-AUMEeTIIINeHTIN, 2,3-IUMEeTIIINeHT, H-TeNTWI, H-OKTHJI, H-HOHWI, H-IeIWI, H-YHICKaHHII,
H-JIOJICKaHII, H-TPUACKaHWI, 9-MeTHIrenTageKaHuiI U TI0J00HEIE.

B KOHTEKCTE HACTOSIIIEr0 ONMUCAHUS TEPMUH "aIKIIIEH" OTHOCUTCS K ABYXBaJCHTHOH alKUIBLHOW TPYIIIE,
KaK OTPE/ICICHO BHIIIC B HACTOSINEM ONMHCAHWHU. THUNHYHBIC MPUMEPH! alKWICHA BKIIOYAIOT, HO HE OTPaHUYH-
BAIOTCSI MU, METHJICH, ATHWJICH, H-TPOIWJICH, M3ONPOIMICH, H-OYTHJICH, BTOP-OyTHIICH, W300YTHJICH, TpeT-
OyTHIICH, H-TICHTUJICH, H30MICHTUIICH, HEONICHTUIICH, H-TEKCHJICH, 3-METHITCKCHIICH, 2,2-TUMETHINICHTIIICH, 2,3-
JTUMETWITICHTHIICH, H-TeITHICH, H-OKTWICH, H-HOHWICH, H-JICIICH U MOJOOHBIE.

B KoHTEeKCTe HACTOALIETO OMUCAHMS TEPMUH "alKeHMI" OTHOCUTCS K HEHACHIIIEHHON pa3BeTBICHHON WU
HEPAa3BETBJICHHOW YTJIEBOJOPOMHON IICMH, COACPIKAIICH OIMpPEIeICHHOS YUCIO aTOMOB YIJepoja W OIHY WA
Ooree yriaepoa-yriepomHBIX ABOMHBIX cBs3eil B menu. Hampumep, C, ¢ alKEHHI OTHOCHTCS K alKCHUIBHOU
TpyIIIe, cofepkaieii oT 2 10 6 aTOMOB yriiepoAa ¢ OJHOW Win 0oJiee YTrIepoI-yIriepoIHBIMU TBOWHBIMU CBSI-
35IMH B IEMH. B HEKOTOPBIX BapWaHTaXx OCYIIECTBICHUS ANKCHWIBHBIE TPYMIBI COAEP)KAaT OTHY YIIepoa-
YIIEPOJHYIO TBOWHYIO CBS3b B IeNH. B Apyrux BapmaHTaxX OCYIIECTBIICHHUS AIKCHWIBHBIE TPYIIIBI COAEpKAT
Oomee 4eM OJHY YIJIEPOJ-YIIIEPOIHYIO JBOWHYIO CBSI3b B IETH. AJIKCHHJILHBIC TPYIIIBI MOTYT ObITh HEOOs3a-
TEJIHHO 3aMEIIEHHBIMH OJHUM HJTH 00JIee 3aMECTHTEISIMH, Kak onpenesneHo B hopmyne (I). Tumuaable IpuMeps
AIKeHWJIa BKJIIOYAIOT, HO HE OTPaHUYMBAIOTCS MMM, STWICHWI, IPOTICHIUI, OYTeHHII, ICHTEHII, TeKCEHUT U TI0-
nobHbie. JIpyrue mpuMepsl allkeHWIa BKITIOYAIOT, HO HE OTPAHUYMBAIOTCS UMH: Z-OKTaaen-9-eHwn, Z-yHaemn-7-
CHUII, Z-renTajacka-8-eHuI, (9Z,127)-oxTaneka-9,12-nuenwnn, (8Z,11Z)-renranexa-8,1 1-nueHmn u
(8Z,11Z,14Z)-renranexa-8,11,14-tpuenun.

B xoHTEKCTe HACTOAIIETO ONMUCAHUS TEPMUH "aIKMHUAN" OTHOCHUTCS K HEHACBHILIEHHON pa3BEeTBICHHOM WIN
HEPAa3BETBJICHHOW YTJIEBOJOPOMHON IICMH, COACPIKAIICH OIMpPENeICHHOS YUCIO aTOMOB YIJepoja W OIHY WA
OoJee yraepoI-yriepoaHbIX TPOHHBIX cBs3ei. Hampumep, C, ¢ IKHHII OTHOCUTCS K aTKUHIUIBHON TpYIIe, COo-
Jepxamiei ot 2 1o 6 aTOMOB yriieposia ¢ OHOW uiH OoJiee Yriepoa-yriIepOAHBIMA TPOHHBIMH CBS3SMH B IICTIH.
B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS AJIKHHWIBHBIC TPYIIBI COAEPXKAT OTHY YIIEPOI-YIICPOTHYIO TPOIi-
HYIO CBSI3b B IIeNH. B Ipyrux BapmaHTax OCYIIECTBICHHUS alKHHWIBHBIEC TPYIIIEI COAepKaT 0ojiee YeM OIHY yT-
JIEpOII-yTIEPOAHYIO TPOWHYIO CBSI3b B IENH. AJKHHIWIBHBIE TPYIIBI MOTYT OBITh HEO0S3aTENbHO 3aMEIICHHBIMH
OJIHAM WJIH 0OoJiee 3aMECTUTEISIME, Kak omnpeneneHo B hopmyie (I). Tunmanbsie mpuMepsl alTKMHUIA BKITIOYAIOT,
HO HE OTPAHWYHMBAIOTCSA UMM, STUHII, |-TIPOTTMHIII, IPONIapTHi, Oy THHUII, IEHTHHWII, TEKCHHII 1 TTOT00HBIE.

B KOHTEKCTE HACTOAIIECTO OMUCAHUS TEPMUH "TajoreH" OTHOCHTCS K PTOpY, XJIopy, OpoMy U Hoxy.

B KkoHTeKCTe HACTOSILIEro OMUCAHUS TEPMHUH "TETEPOLUKIUYECKUH" OTHOCUTCS K 4-7-4JIeHHOMY HAachl-
MICHHOMY WJIM HEHACHIIICHHOMY MOHOIIMKIUYECKOMY WU OUIUKIMICCKOMY KOJIBITY, coaepxkameMy oT 1 mo 2
reTepoaToMOB. | eTEepONMKINYCCKUE KONBIEBBIC CHCTEMBI HE SIBIITIOTCS apOMATHYCCKUMH. | eTepoIuKInIecKre
TPYIINEL, COAEpKaIye 0oJiee OTHOTO TeTepoaToMa, MOT'YT COJIEPIKATh Pa3lIUUHBIC TETEPOATOMEI. [ eTepOIrKITH-
YECKHE TPYIITBI MOTYT OBITH HEOOSI3aTEIBHO 3aMEIIICHHBIMH OHUAM WK 00Jiee 3aMECTUTEIISIMHU, KaK OIPEICIICHO
B hopmyie (I). ['eTreponmkimyeckue TPYMITBI MPEACTABIIIOT COO0H MOHOIMKIMYECKHE, CITUPO, MW KOHICHCH-
pOBaHHBIE, I MOCTUKOBBIC OMIIMKIMYECKHE KOJIBIICBBIE CUCTEMBL. [IpMMepsl MOHOIMKINYECKHX T€TepOIHK-
JUYECKUX TPYNN BKIIOYAIOT Terparuapodypanun, auruapodypanwmi, 1,4-muokcanwi, Mmopdommamn, 1,4-
OUTHAHWI, a3eTUAWHWI, THIEPA3HHWI, THIEPUANHAN, |,3-THOKCONaHMI, WMHAA30JMANHIN, UMHAIA30JIHHNT,
MUPPOIMHIII, THPPOJUAWHII, TETPAaruIpONHpaHuil, TUTrHApornupanwi, 1,2,3,6-TeTparuaponupuInHAi, OKCa-
TUOJAHW, JWUTUONAHWT, 1,3-nuokcanmi, 1,3-AWTHAHWI, OKCAaTHAHWJI, THOMopdomumHwl, 1,4,7-Tpruokca-10-
A3aI[MKJIOI0ICKAHWII, a3aITaHIIT U TT0I00HBIC.

[IpuMepsl COUPOTETEPOLUKIMYCCKIX KOJCIl BKIIOYAIOT, HO HE OTPAHUYHMBAIOTCA WMHU, l,5-murokca-9-
aszacnmpo[S.5]ynnekanmn, 1,4-muokca-8-a3acnupo[4.5|nekanmi, 2-okca-7-a3acnupo[3.5|HOHAHUA U TOJOOHBIE.
KoneHCHpOBaHHBIE TETEPONUKINUCCKUE KONBIEBBIC CHCTEMBI HMEIOT OT 8 10 11 KOJNBIEBBIX aTOMOB U BKIIO-
YarOT TPYMIEL, B KOTOPBIX T€TEPOIMKINYECKOEC KOJIBIO KOHICHCUPOBAHO C (DEHMIBHBIM KOJNBIOM. [Ipumepsr
KOH/ICHCHUPOBAaHHBIX TE€TEPOIMKINYECKUAX KOJEIl BKIIOYAIOT, HO HE OTPAHWYHMBAIOTCA MMH, ACKATUIAPOXHHUIH-
aun,  (4aS,8aR)-nmekaruapomsoxunonuuaui, — (4aS,8aS)-mekaruApon30XUHOIUHWI,  OKTaruIpOIUKIIONEH-
ta[c]mupponmn, w3omHONMMHMWI, (3aR,7aS)-rexcarumpo-[1,3]auokcono[4,5-clmupunuamn, — okraruapo-1H-
uppotio[ 3,4-b [ MupUANHNI, TETPATHAPONIOXUHOIUHIII U TIOTOOHBIE.

B KkOHTEKCcTe HACTOSIIEro OMHUCAHWS TEPMHUH "ONTHYECKWH m3oMep" Wi '"crepeonzomMep' OTHOCUTCS K
70001 U3 pa3IHMIHBIX CTEPEOM3OMEPHBIX KOH(HUTYpannii, KOTOPBIE MOTYT CYIIECTBOBAThH JJISI JAHHOTO COEIH-
HCHHS TI0 HACTOANIEMY M300PETCHUIO, M BKIIFOUACT Te€OMETpHUECKUEe n3oMephl. ClieyeT MOHUMATh, YTO 3aMec-
TUTEITb MOXKET OBITh MPUCOCAWHECH K XHPAILHOMY LIEHTPY aToMa yriepoja. TepMuH "xupanbHas" OTHOCUTCS K
MOJICKYyJIaM, KOTOPbIC 00JIATal0T CBOHCTBOM HEHAIOKUMOCTH 3E€PKAIBHBIX M300paKeHHUA MOJCKYJIBI, TOT/IAa KaK
TepMUH "axupanbHas" OTHOCHTCS K MOJICKYJIaM, 3epKaIbHbIC H300paKEHUS KOTOPHIX MOYXHO HAJIOKUTH IPYT Ha
npyra. CreoBaTellbHO, H300pETCHUE BKIIOYACT YHAHTHOMEPHI, TUACTEPEOMEPHI MU paIleMaThl COCAMHCHUS.
"DHaHTHOMEPHI" MPEICTABISAIOT COOOM Mapy CTEPEOU30MEPOB, KOTOPHIC HE SIBISIOTCS 3epPKAILHBIMU H300paKe-
HUSAMH, KOTOPBIE MOKHO HAJIOXKHUTH APYT Ha Apyra. CMmech 1:1 mapbl SJHAHTHOMEPOB MPEICTABISAET COO00M "parie-
MHYecKyr" cMech. TepMHH HCIONIB3YETCS I 0003HAYEHUS PAIEMUYECKON CMECH B cllydae HEOOXOIUMOCTH.
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" lnactepeon3oMephl” MPEACTaBISIOT cO00H CTEepeor30Mephl, KOTOPBIE COAEpIKaT 10 MEHBILEH Mepe /1Ba acHM-
METPHUYHBIX aTOMa, HO KOTOPBIE HE SIBISIFOTCS 3¢pKaIbHBIMHE OTOOpaXEHUsIMU ApYT Opyra. AOCOIIOTHast cTepeo-
XUMUS yKa3zaHa B cOOTBeTCTBHM ¢ R-S-cuctemoit Kana-Uuronpna-Ilpenora. Korma coennHenue mpencTaBisieT
cO0OW YHCTBIA SHAHTHOMEP, CTEPEOXUMHS y KKIOTO XHPAIFHOIO aToMa yTiepoja MOXeT OBITh OmpejaesicHa
i R, wim S. Paznenennrie coequaenns, abCOMOTHAS KOHPUTYpaIysi KOTOPHIX HEM3BECTHA, MOTYT OBITH 000-
3HaueHBbI (+) WK (-) B 3aBUCUMOCTH OT HaIpaBlieHUs (ITPaBoO- WU JICBOBPAIIAIOIINE), B KOTOPOM OHHU BpAIaloT
TUTOCKOCTB TIOJIIPH30BAaHHOTO CBETA MPH JJTMHE BOHBI D-mnHnm Hatpusi. HekoTopble coeTMHEHNS, ONFICaHHBIE B
HACTOSIIEH 3asiBKe, CONEpKAT OJMH Wi O0Jiee aCHMMETPUIECKHX IICHTPOB WIH OCEH M MOTYT, TAKHM 00pa3oM,
00pa3oBBIBATH SHAHTHOMEPHI, JHACTEPEOMEpPHI U JAPYTHUE CTEPEOn30MepHBIC (POPMBI, KOTOPbIE MOTYT OBITH OII-
peneneHsl, HCXoas U3 abCoMOTHOM cTepeoxuMui, kKak (R)- wmu (S)-.

B 3aBucumocTH 0T BEIOOpa NCXOJHBIX MAaTepHaJIOB U METOAMK COSAMHEHUSI MOTYT NIPUCYTCTBOBATH B (hop-
M€ OZIHOTO M3 BO3MOXKHBIX M30MEPOB MJIM B BUJIE UX CMECEH, HalpUMep, B BUJE YHCTBHIX ONTHYECKHX H30MEPOB
WM B BHJIE CMecell H30MEPOB, TAKUX KaK palieMarhl U AUACTEPEON30MEPHBIE CMECH, B 3aBUCHMOCTH OT KOJINYe-
CTBa aCUMMETPHUYECKHUX aTOMOB yriiepoja. Hacrosimiee n3o0peTeHne npexycMaTpuBaeT BKIIOYEHHE BCEX TaKHUX
BO3MOJKHBIX HM30MEPOB, BKIOYAs PALEMHYCCKHE CMECH, TUACTEPEOM3OMEPHBIE CMECH W ONTHYECKH YHCTHIC
dhopmpl. OnTraeckn akTUBHBIE (R)- 1 (S)-m30Mepbl MOTYT OBITH TIOTYYEHBI C HCIIOIB30BAaHIEM XUPAITLHBIX CHH-
TOHOB WJTH XHUPAITBHBIX PEareHTOB MIIHM Pa3/IeIeHBI C UCTIOIBb30BaHIEM CTaHAAPTHHIX MeToauK. Ecin coeqnnaeHme
COJICPKHUT TBOMHYIO CBSI3b, 3aMECTHTENh MOXKET ObITh E- mimm Z-koHpurypamuu. Eciu coennHeHUE CONEPIKUT
TU3aMEIICHHBIA IIIKIIOAKI, [TUKJIOAJIKIIBHBIA 3aMECTUTENh MOXKET UMETh IHC- WM TPaHC-KOH(HUTYPAIHIO.
Bce TayTomepHsie (OpMBI TaK)KE TOIKHBI OBITH BKITIOYCHEI.

JIroOoli acumMMeTpuueckuid aToM (HampuMep, yriepoJ WiH 1oao0HbIe) coenuHeHus(i) o HacTosmeMy
M300pETEHNIO MOXKET OBITh MPEACTABIECH B PAllEMHUUECKON MM YHAHTHOMEpHO oboramieHHOH, Hamnpumep (R)-,
(S)- wmm (R,S)-koH(urypanuu. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS KaXIbIii aCHMMETPHUYECKHN aTOM
uMeeT 1o MeHbIneil Mepe 50% SHaHTHOMEPHOTO U30BITKA, 0 MeHbIIeH Mepe 60% SHaHTHOMEPHOTO U30BITKA,
no Mmensleil Mepe 70% SHaHTHOMEPHOrO M30BITKA, O MeHbIIEH Mepe 80% SHaHTHOMEPHOTO W30OBITKA, 110
MeHbIe mMepe 90% sHaHTHOMEPHOTO M30BITKA, IO MEHbIIEH Mepe 95% HSHAHTHOMEPHOTO W30BITKA UM 10
MeHbIIei Mmepe 99% sHanTHOMEpHOTO M30BITKA B (R)- 1t (S)-KoH(pUTYpanuu. 3aMecTUTENN Ha aTOMaxX ¢ HeHa-
CHINIEHHBIMH JBOWHBIMH CBSI3SIMH MOTYT, €CJT BO3MOXHO, HAaXOAUTHCS B iuc-(Z)- miu Tpanc-(E)-dpopme.

CoOTBETCTBEHHO, HCIIONB3YeMOE B JAHHOM OIMCAaHHH COSAMHEHHE MO HACTOSIIEMY H300PETCHHIO MOXKET
HaXOIUTHCS B (hopMe OHOTO M3 BOSMOKHBIX H30MEPOB, POTAMEPOB, aTPOMION30MEPOB, TAYTOMEPOB MIIN X CME-
ceif, HarpuMep, KakK, MO CYIIECTBY, YMCThIE TeOMETpHUIEecKHe (IIHC- MM TPAHC-) H30MEPHI, THACTEPEOMEPHI, OII-
THYECKHE U30MEPHI (AHTHUITO/BI), PalleMaThl MM MX CMECH.

JIroOble OTyYeHHBIE CMECH M30MEPOB MOTYT OBITH pa3/iesieHbl Ha OCHOBE (PH3NKO-XUMHUYECKHUX Pa3In4nil
COCTaBJISIONIMX Ha YHCTHIC MJIH, TIO CYIIECTBY, YACThIE TEOMETPHUECKHE WIIN ONITHYECKHE U30MEPHI, AnacTepeo-
MepBI, paneMarsl, HallpruMep, ¢ TOMOIIBIO XpoMaTorpaduu 1/uii (pakInOHHON KPUCTAJUTU3AINH.

JIroOble moydeHHbIE palieMaTbl KOHEUHBIX NMPOAYKTOB WJIM MHTEPMEANATOB MOTYT OBITH pa3jielieHbl Ha
ONTHYECKUE aHTHIOBI C TIOMOIIBIO M3BECTHBIX CIIOCOOOB, HAPHMEDP, C OMOIIBIO pa3AeieHus UX JuacTepeo-
MEpHBIX COJIEH, ITOJTydCHHBIX C ONTHYECKH aKTUBHOM KHUCIOTOW MIIM OCHOBAaHHEM, U BBICBOOOXKICHHS ONITHIECKU
AKTUBHOTO KHCJIOTHOTO FJIM OCHOBHOTO COCIMHEHHUS. B 4acTHOCTH, OCHOBHBIM ()parMEHT MOXKET OBITh HCIIOJNb-
30BaH TaKuM 00pa3oM IUIs paz[esieHus COSAMHEHUH TI0 HACTOAIIEMY N300pPETEHHIO Ha WX ONTHYECKUE aHTHIIO-
IIBI, HATIPAMeEp, C TMOMOINBI0 (PPaKIMOHHONW KPUCTAIUTH3AINH COJIM, 0OpAa30BAHHON C ONTHYCCKH aKTHBHOW KH-
CJIOTOM, HAIPUMEP, BUHHOH KHCIOTOH, AUOCSH30MIBHHHONW KHCIIOTOW, MUAICTHIBUHHOW KuciaoTou, nu-O,0'-m-
TONYOWJIBUHHON KHCJIOTOH, MUHIAIEHOW KHCIOTOH, SIOJIOUHOW KHCIOTOH Wi KaMpop-10-cynppoHOBO KUCIIO-
ToW. PanleMuyeckne MpoayKTHl TaK)Ke MOTYT OBITh pa3ZeJIeHbl ¢ OMOIIBIO XHPaJIbHONW XpoMaTorpaduu, Harpu-
Mep, BEICOKOA(eKTHBHON sxuaKocTHOH xpoMaTorpadun (BOXKX) ¢ ucnonb3oBaHneM XHpanbHOTO acopOeHTa.

B xoHTekcTe HACTOSIIErO OMUCAHUS TEPMHUHBI "'COJIb" WK "COMU" OTHOCATCS K KUCIOTHO-aAIUTUBHOMN WITH
OCHOBHO-3JINTHBHON CONM coequHeHns1 u3o0pereHus. "Conn" BKIIOYAIOT, B YaCTHOCTH, "(apMaleBTHUECKH
npuemiemsie conn'". TepmuH "(dapMaleBTHUECKH TPUEMIIEMBIE COTH" OTHOCHUTCS K COJISIM, KOTOPBIE COXPAHSIOT
Ouonorudeckyro dQ(GEeKTUBHOCTD U CBOMCTBA COSAMHEHUN JAHHOTO W300pETEHHS W KOTOpHIe, KaK MpaBHIIO, HE
SBIISTIOTCSI OMOJIOTHYIECKH WIIM MHBIM 00pa3oM HeXXelaTeNbHBIMU. Bo MHOTHX CIy4asx COeIWHEHHS IO HACTOS-
eMy U300pETEHUIO CITIOCOOHBI 00Pa30BEIBATh KUCIOTHBIC H/UITM OCHOBHBIC COJIH 32 CUET HAJMYHUS aMUHO W/WITH
KapOOKCHIIBHBIX TPYIII MJTH IIOZOOHBIX HM TPYIIIL.

®DapMareBTHYECKH MPUEMIIEMbIE KHCIOTHO-aJAUTHUBHBIC COJIM MOTYT OBITH 0Opa3oBaHBI C HEOpTraHHYe-
CKUMH KHCIIOTAaMH M OpPraHMYECKUMHM KHCJIOTaMH, HAlpuMep arerar, acmapraTr, OeH3oar, Oesmiar, Opo-
MHUI/TUApOOpOMET, OnkapOoHaT/kapOoHaT, Oucyibdat/cynsdar, kKampopcyaboHaT, XIOPUA/THAPOXIOPH,
XJIOPTeO(MIUIOHAT, IIUTPAT, ITAaHAUCYIB(POHAT, pymMapar, IIIIONENTAaT, IJIIOKOHAT, TIIIOKYPOHAT, TUIIITypar, THI-
poMOIUI/MOUI, U3ETHOHAT, JIAKTaT, IJAKTOOMOHAT, JTaypHiCcyibdar, MajlaT, Majear, MaJloHaT, MaH/eJar, Me3H-
nat, MeTuiIcynbdar, HadToaT, HaN3WIaT, HHIKOTHHAT, HUTPAT, OKTaJeKaHoaT, oJieaT, OKcalaT, MaJbMHTAT, IIaMO-
at, pocdar/runpodochar/auruapodocdar, nmoaUranakTypoHar, MpONHOHAT, cTeapar, CyKIMHAT, cyibdocanu-
IUJIaT, TapTpaT, TO3WIAT U TpUTOparerar.

Heopranmueckne KUCIOTHI, U3 KOTOPBIX MOTYT OBITH IOJIyY€HBI COJH, BKIIOYAIOT, HAIPHIMEp, XJIOPUCTO-
BOJIOPOJHYIO KHCIIOTY, OPOMICTOBOZIOPOIHYIO KHCIIOTY, CEpPHYIO KHCIOTY, a30THYIO KHCIIOTY, (ocopHyIO KH-
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CJIOTY W MTOJIOOHEIE.

OpraHuyecKkie KUCIOThI, U3 KOTOPBIX MOTYT OBITh MOJYYCHEI COJIH, BKIIFOYAIOT, HATIPUMED, YKCYCHYIO KU-
CJIOTY, MPOMUOHOBYIO KHCIIOTY, TJIMKOJIEBYIO KHCJIOTY, IABEJICBYIO KHUCIOTY, MAJICMHOBYIO KHCJIOTY, MaJlOHO-
BYIO KHCIIOTY, SSHTApHYIO KHCJIOTY, ()yMapoBYIO KHCIOTY, BUHHYIO KHCIIOTY, JIAMOHHYIO KHCJIOTY, OCH30/HYIO
KUCIIOTY, MUHAAJBHYIO KHCJIOTY, METaHCYIH(OHOBYIO KUCIIOTY, 3TAaHCYIb(OHOBYIO KHUCIIOTY, TOIYOJICYIb(POHO-
BYIO KHCJIOTY, CYJb()OCaTHIMIOBYI0O KHCIOTY M I0J00HbIe. (DapMalleBTHYECKH MpUEMJIeMble OCHOBHO-
aJJITATUBHBIE COJIU MOTYT OBITh 00Pa30BaHbl C HEOPTAHUYECKUMHU M OPTaHUYECKUMH OCHOBAHUSIMH.

Heopranuueckre OCHOBaHUSI, U3 KOTOPBIX MOTYT OBITh MOJYYEHBI COJIH, BKJIIOYAIOT, HAPUMED, COJIU aM-
MoHus u MetamuioB rpymm [-XII nepuoiaeckoi cucTeMbl. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS COJH IMO-
JMYYaroT U3 HATPHUS, KaJIHs, aMMOHUSI, KallbIVsI, MATHUS, JKeJe3a, cepedpa, IIMHKA U MeIH; HauboJiee IpeAIouTH-
TENBHBIMU SBJISFOTCS COJIM aMMOHHUS, KaJIHsl, HATPUS, KaJdbIIUsl U MarHHUS.

OpraHnyeckie OCHOBaHUS, U3 KOTOPBIX MOTYT OBITh TOJTYYEHBI COJIH, BKIIIOYAIOT, HATIPUMED, ICPBUYHEIC,
BTOPUYHBIC U TPETUYHBIC AMUHBI, 3aMEIICHHBIC AMHIHBI, BKIIFOYasl 3aMEIICHHBIC aMHHBI TIPUPOTHOTO MPOUCXOK-
JICHHS, IIUKINYCCKAC aMUHBI, OCHOBHBIC HOHOOOMEHHEIE CMOJTBI M TIOA00HEIC. HeKoTOphIe OpraHnvecKre aMHHBI
BKJIFOYAIOT U3OIPONMIAMHH, OCH3aTHH, XOJIMHAT, TUATAHOIAMUH, TUATHIAMUH, JIM3UH, METTTyMUH, MTUIIEPa3uH 1
TPOMETaMKH.

dapMarieBTHUECKH MPUEMIIEMBIE COJIM M0 HACTOSIIEMY H300pPETEHHI0 MOTYT ObITh CHHTE3UPOBAHBI U3 OC-
HOBHOTO HJIM KHCJIOTHOTO (pparMeHTa ¢ MOMOIIBI0 CTAaHIAPTHBIX XUMHYECKHUX CrocoOoB. Kak mpaBuio, Takue
COJIM MOTYT OBITh ITOJIY4€HBI C MOMOIIBIO B3aUMOJCHCTBHSI (POPM CBOOOIHON KHUCIIOTHI JAaHHBIX COSITUHEHHH CO
CTEXMOMETPUUYECKHM KOJMYECTBOM COOTBETCTBYIOIETO OCHOBAHUS (TAKOTO KaK THIPOKCHI, KapOoHAT, Oukap-
6onar Na, Ca, Mg wiu K mm noo0HbIe) WK ¢ TIOMOIIBIO B3aUMOACUCTBUS OPM CBOOOTHOTO OCHOBAHHUS JaH-
HBIX COCIUHCHUN CO CTEXHOMETPUUCCKUM KOJHMYCCTBOM COOTBETCTBYIOIICH KUCIOTHL. Takue peakiuu 0OBIYHO
MPOBOJIAIT B BOJIC, WIIM B OPTaHUYCCKOM PACTBOPUTEIIC, MM B CMECH IBYX. Kak mpaBmito, HCIOIb30BaHUE HEBOJI-
HBIX Cpell, TAKUX Kak 3(up, ITWIANCTAT, TAHOJ, H30MPOIAHOI WU allCTOHUTPHII SBISCTCS KEIATCIBHBIM TPU
HAIIMYHAW COOTBETCTBYIOMICH BO3MOXKHOCTH. CITUCKH JTOTIOJTHUTEIBHBIX MPUTOIHBIX COJICH MOTYT OBITh HAMICHHI,
HanpuMmep, B "Remington's Pharmaceutical Sciences", 20th ed., Mack Publishing Company, Easton, Pa., (1985);
u B "Handbook of Pharmaceutical Salts: Properties, Selection, and Use" by Stahl and Wermuth (Wiley-VCH,
Weinheim, Germany, 2002).

O0urne cnoco0bl CHHTE3a KATHOHHBIX JIUIU/IOB

Hacrosimee n3o0perenne Takke BKIIOYAET CITOCOOBI MoMydeHus coequHernit hopmyisl (I). B omrcanubix
PEaKIMsIX MOXKET ObITh HEOOXOIUMO 3aIUTUTh PEAKIIUOHHOCTIOCOOHBIC (PYHKIIMOHAIBHBIE TPYIIbI, HAMPUMEP
THUIPOKCHIIBHBIC, aMUHO, IMHUHO, THO WJIM KapOOKCUTPYIIBI, TJI€ OHU SBISIOTCS KEIATCIbHBIMH B KOHCYHOM
MPOAYKTE, YTOOBI N30EKATh X HEXKETATECIHHOTO YUACTHS B PCAKIUAX.

CoelMHEHHS M CIIOCOOBI MO0 HACTOSIIIEMY H300pETeHUIO OyQyT OoJiee MOHSATHBI C MUCTOJIB30BaHUEM Clic-
JYIOIMX CXEM CHHTE3a, KOTOPBIC TPEIHA3HAUYCHBI TOJIBKO JUIS WLTFOCTPAIIMK CIOCOOOB, C MOMOIIBI) KOTOPBIX
COCJITHEHUS OOBIYHO MOTYT OBITH ITOJYYCHEI, H HE PEIHA3HAYCHBI ISl OTPaHHYCHHUS 00beMa H300pETCHUS, KaK
ompeneieHo B hopMyie n300peTeHusI.

Koneunsie coequnenust popmyns (I) MOTyT OBITH MOJTydeHEI, Kak onrcaHo B Cxeme 1.

Cxema |
H
L Re  RIyR: Ry L R
o° X 3 2~N” S
x — g L _x
Rs R3

2
Coenunenne hopmyitsl (I) MokeT OBITH TOJIYYEHO C TIOMOIIBIO B3aUMOAEHCTBUS COEAMHEHUS (OPMYIIBI 2
¢ coequHEeHNEM (HOPMYIIBI 3 € MCIOJIB30BAHUEM COOTBETCTBYIOIETO BOCCTaHABIIMBAIOLIETO areHra (Harpumep,
aIleTOKCUOOPTHAPHIA HATPUS U MTOJOOHOTO) N HeoOsI3aTesIbHO KUCIOTH JIplonca (HarmpuMmep, TeTpan3oIpoIioK-
CHJa THTaHa U MOJOOHOr0) B COOTBETCTBYIOLIEM PACTBOPUTEINE, TAKOM KaK 3TaHOJ. Peakmnus MoXkeT OBITh Ipo-
BeJICHA TIpU TeMIepaType 0T KOMHATHOM TeMmepaTypsl 10 80°C 1 MOXKET 3aHUMATh 10 24 4 10 3aBEepILCHHSL.
Coenunennst popmynsr (I) Takke MOTYT OBITh TIOTYYEHBI C TIOMOIIBIO METOIVKH, Kak omucano B Cxeme I1.

Cxema II
N
L R R R
v | S g Re RZ\N,L | S
|
X R4 X
4 R3 | R3

Coenunenne ¢popmyisl (I) MOXeT OBITH ITOTYYEHO C TOMOIIBIO B3aNMOAEHCTBHUS COeTMHEHNsI (popMyItbl 4,
rae Y mpezacraBisieT co0oil xyiop, OpoM, MO, ME3WII, TO3WI WM JPYTYI0 YXOMSIIYIO TPYIIY, C COSAHMHEHUEM
¢dopmyast 5 B IM® nim 1pyroM COOTBETCTBYIOIIEM pacTBopuTee npu teMieparype ot 20 no 180°C.

Koneunsie coenuuenus popmyisl (Ia) MoryT OBITh IOTydeHbI, Kak onucaHo B Cxeme I1I.
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Cxewma 111
o
HOLT
L R R’N\R
HO,\C(A T, R O‘L‘\R“
=X X
R \'(/<O r
6 2 Rw/N‘Rz la FRs

Coenunenne Gpopmyisl (Ia) MOkeT OBITH IMONYYCHO C IMTOMOINBIO B3aMMOACHCTBHSA cipTa HOPMYIBI 6 C
KHCJIOTOH (hOpMYJIBI 7 B IUXIIOPMETaHE WM JPYTOM COOTBETCTBYIOIIEM PacTBOpUTENE ¢ Ucmoib3oBanueM EDC
WX IPYTOTO COOTBETCTBYIOIIECTO CBS3BIBAIONICTO areHTAa ¢ HEOOS3aTeIbHBIM OCHOBAHHMEM WU KAaTaTH3aTOPOM,
takuM Kak JIMAII mpu temmnieparype ot 20 mo 150°C.

Coenunenuss GopMmyiel 4 U 6 MOTYT OBITH MOJYYCHBI U3 COOTBETCTBYIOIIETO TpeKypcopa GopMyibl 7 ¢
MOMOIIBI0 CIIOCO0O0B, U3BECTHBIX CIICIUANUCTY B JaHHOU OOJIACTH TCXHUKH, HAIpUMeEp, Kak omucaHo B Cxeme
IVv.

Cxema IV

ot ‘\R4 ot ‘\RA - ‘\5
X - > X - > X
2 Rs g R 4 e

Coenunerne GopMyasl 6 MOXKET OBITh OTYYCHO C TIOMOIIBIO B3aUMOCHCTBUS COCTUHEHUS (HOPMYIIHI 2 C
OOprupuIOM HATPHS WIN IPYTHM COOTBETCTBYIOIIMM BOCCTAHABJIMBAIOUINM areHTOM (HAIpUMep, THAPUIOM
U300y THIIATIOMHUHUS, OOPTHAPUIOM JUTHS U T.JA.) B 3TAHOJE WIH JPYTOM COOTBETCTBYIOIIEM PAacTBOPHTEIEC
npu temneparype ot -20 mo 150°C. Coeaunenue Gopmyibl 4 MOXKET OBITh TOIYYCHO U3 COCIUHCHUS (HOPMYITBI
6 C TOMOIIBIO PEAKINH ¢ ME3WIAHTHAPUIOM HIIH IPYTUM COOTBETCTBYIOIIMM aKTHBUPYIOIINM areHTOM (HaIpH-
Mep, TO3WIXJIOPHIOM, OKCHXJIOpHAOM ¢ochopa U T.1.) B TUXIOPMETaHE WM IPYTOM COOTBETCTBYIOIIEM pac-

TBOpUTENe npu Temneparype ot -20 go 80°C.
Coeaunennst GopMymsl 2 MOTYT OBITH ITOTYYEHBI, Kak onricano B Cxeme V.

Cxema V
HO\Z,Ra
1
O//L ‘\OH 9 O’/L ‘\R4
X X
OH Rs

8 2
Coenunenne GopMysbl 2 MOXKET OBITh ITOJY4EHO M3 COSAMHEHUS! (POpMyIbl 8§ C MOMOIILI0 B3auMO/EHCT-
BUsI ¢ coetnHeHueM (opmyiisl 9 B mpucytetBur DIAD mimm Jpyroro coOTBETCTBYIOLIETO HA30COCIMHEHHMS (Ha-
npumep, DEAD u T.1.) ¢ TpudennndochuHOM WM IpyrUM COOTBETCTBYIOINM (OCHHUHOM (Harpumep, TprUMe-
THII(HOCHUHOM) B TUXJIOPMETaHE WIHM JPYrOM COOTBETCTBYIOLIEM pacTBOpHTENe IpH Temmeparype oT -20 1o
50°C.
ATNbTEpHATUBHO, COSTUHEHUS (POPMYIIBI 2 MOTYT OBITH TIOJIY9eHBI B COOTBETCTBUM co Cxemoit VI.

Cxema VI
Y—Ra
ot | ~OH 10 ot | R
X X
OH Rs
8 2

HO—Ra Y—Ra
9 10

CoenuHenne GOPMYIBI 2 MOXKET OBITH MOJYYCHO M3 COCTUHCHUS (POPMYIBI § ¢ TOMOIIBI0 B3aUMOJICHCT-
BUS ¢ coeauHeHHeM Qopmyinbl 10, rae Y mpenctaBisieT coOOi TaloreH, ME3WiIaT WiIH APYTYI0 TOAXOIAIIYIO
YXOJSAIIYIO TPYIITY, B IPUCYTCTBUU KapOOHATa KaJus WK JPYroro COOTBETCTBYIOIIETO OCHOBaHUS (HampuMep,
kapOoHarta 1e3usi, oprodocdara kanus u T.1.) B IM® mim 1pyroMm COOTBETCTBYIOIIEM PACTBOPHUTEIIC IPH TEM-
nepatype ot 20 no 180°C. Coenunenne popmyisr 10 MokeT OBITH OTYYCHO U3 COCTUHECHUS (POpMYIBI 9 ¢ Tmo-
MOIIBIO B3aUMOJICHCTBUS ¢ ME3WIXJIOPUIOM HIIH IPYTHM COOTBETCTBYIOIIUM aKTUBHPYIOIIUM arcHTOM (Harpu-
Mep, TOZWIXJIOPUIOM, OKCUXIIOpUAOM (ocdopa ¥ T.1I.) B IPUCYTCTBUHU MUPUINHA HIU JPYTrOTO COOTBETCTBYIO-
IIET0 OCHOBAHHWSA B AWXJIOPMETAHE M IPYTOM COOTBETCTBYIOIIEM PAacTBOPHTENE Ipu Temreparype oT -20 mo
180°C.

ATNbTepHATUBHO, COSTUHEHUS (POPMYIIBI 2 MOTYT OBITH TIOJYYEHBI B cOOTBeTCTBUM co Cxemoit VII.

Cxema VII
o
L R
ocL N OH HO)‘IJ;RE o~ ‘ A
Ll x —2 . X
OH Rs

11 2
CoenuHenre GOpMYITbI 2 MOKET OBITh MOTYYSHO U3 coenuHEeHUs GopMynbl 11 ¢ MOMOIIBI0 B3aUMOCHCT-
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BUsl ¢ coepnHeHneM Gopmyisl 12 u EDC unu ApyruM COOTBETCTBYIOIIMM CBSI3BIBAIOIINM areHTOM (Harpumep,
DIC, HATU u t1.1.) B npucyrctBuu JIMAII unu apyroro cooTBeTCTBYOIEro karanuzaropa u MDA unu apy-
TOrO COOTBETCTBYIOILETO OCHOBAHUS B AWXJIOPMETAaHE MM JPYrOM COOTBETCTBYIOIIEM PacTBOpUTENE (HAIpu-
Mmep, AM®, IX3 u 1.1.) npu temneparype ot 0 no 180°C.

ATNbTepHATUBHO, COSTUHEHUS (POPMYIIBI 2 MOTYT OBITH TIOJyYEHBI B cOOTBeTCTBUU co Cxemoit VIII.

Cxema VIII
o
L R
o Vo H?;Ra oY 4
| x = . X
Rs
07 “OH
13 2

Coenunenne GopMyIsl 2 MOXKET OBITh TOJIY4EHO M3 COeIMHEHUs! GopMyIbl 13 ¢ ImoMoIbIo B3auMo ieiicT-
BUs ¢ coepnHeHneM Gopmyisl 14 u EDC unu ApyruM COOTBETCTBYIOIIMM CBSI3BIBAIOIIMM areHTOM (Harpumep,
DIC, HATU u t1.1.) B npucytctBuu JIMAII unu apyroro cooTBeTCTBYOIEro karanuzaropa u MDA unu apy-
TOr0 COOTBETCTBYIOILETO OCHOBAaHHUS B AWXJIOPMETaHE MM JPYrOM COOTBETCTBYIOIIEM pacTBOpHUTENE (HAIpu-
Mep, AIM®, 1X3 u 1.1.) pu Temneparype ot 0 mo 180°C.

pKa nist KaTHOHHBIX JTMIINI0B

Coenunennst popmyinsl (I) npencTaBisitor co0ol KaTHOHHBIE JIMITUABL, HCHOIB3YEMBIE JUIsl IOCTaBKH OHO-
JIOTHYECKHN aKTUBHBIX ar€HTOB B KJIIETKH U TKaHU. BBIIO 00HapYXeHO, YTO JTUMHUIHBIE KOMIIO3HITUH JJIS JOCTaB-
K OMOJOTMYECKH aKTHBHBIX areHTOB MOTYT OBITh MPHUCIOCOOJICHBI NPEUMYIIECTBEHHO IS LIEIEBOTO OJIHOTO
THTA KJIETOK WJIM OpTaHa 10 CPaBHEHUIO C APYI'HM, H3MEHSA TOJIBKO KaTHOHHEIN JHUMUA B cocTaBe. Hampumep,
KaTHOHHBIN Iy ¢ pKa ot npubimsurensHo 5,1 10 mpuOAM3UTENBEHO 7,4, Kak MpaBuio, 3pPeKTUBEH MpHU Hc-
TIOJIF30BAHNH B COCTaBE ISl IOCTAaBKH B MeUeHb. B oHOM BapmaHTe ocymiecTBieHUs pKa KaTHOHHOTO nuIIaa
COCTaBJIAET OT MPUOIU3UTENBHO 5,1 10 MpuOIM3UTENBHO 7,4 JUIs TOCTaBKH B Ie4eHb. B npyrom Bapuante ocy-
mecTBieHus pKa KaTHOHHOTO JIMIK/AA COCTABIISIET OT MPUOIU3UTENBHO 5,3 no npubimsurensHo 7,0 it gocTas-
KM B I1e4eHb. B apyrom Bapnanre ocymectsienust pKa KaTHOHHOTO JIMIHMIa COCTABISET OT MPHOJIN3UTENBHO 5,3
JI0 IPUOJIM3UTENBHO 6,6 JJIs1 TOCTaBKU B IeYeHb. [l JOCTaBKH B OITyXO0JIb KaTHOHHBIH junua ¢ pKa ot npubnu-
3UTENBHO 5,3 1o mpubnusutensHo 6,4 sBrsercss HanOonee d(PPEKTUBHBIM IPH HUCIIOIB30BAHUH B COCTaBE IS
JOCTaBKH OHMOJIOTMYECKH aKTUBHOTO areHTa B OIyXOJb. TakuM oOpa3oM, B OJHOM BapHaHTE OCYIIECTBICHUS
pKa kaTHOHHOTO JHUMHIA COCTABISET OT MPUOIU3UTENBHO 5,3 10 MPUOIU3UTENHHO 6,4 IS TOCTABKU B OITYXOJIH.
B npyrom BapmanTe ocymecTBieHHS pKa KaTHOHHOTO JIMITKAA COCTABISACT OT MPUOIU3NUTENBHO 5,4 10 mpUOITH-
3UTENBHO 6,2 I TOCTaBKH B OMYXONH. B npyrom BapuaHTe ocymecTBieHHs pKa KaTHOHHOTO JIMIIHIA COCTaB-
JISIET OT MPHUOTU3UTENBHO 5,8 10 mpuOIM3uTeabHO 6,1 sl JOCTaBKM B ONMyXoy. B mensx mmmynmszanuu pKa
KaTHOHHOTO JUMHa SBIseTcs 3pPexkTuBHBIM OT 5,0 10 7,6, Hanpumep, ot 5,7 10 5,9 (cm. WO 2012/006378).

JIunuaHble KOMIO3HIUH

Hacrosimee n3o0peTrenne nperocTapisieT JINIHIHYI0 KOMIIO3UIMIO, COAEPKALIYIO TI0 MEHBILECH Mepe OHO
coenunenue popmynsl (1), T.e. TMIMIHYIO KOMIIO3UINIO H300peTeHHs. B 0HOM BapuaHTe OCYIIECTBICHHS MIPHU-
CYTCTBYET, 110 MEHBILICH Mepe, OIMH APYToil JIUMUIHBI KOMIIOHEHT. Takiue KOMITO3MILUH TaKKe MOTYT CoJiep-
JKaTh OMOJIOTUYECKH aKTHBHBIN areHT, Heo0s3aTeIbHO B KOMOWHALIMY C OHUM WM OoJiee IPYrUMHU JIMITAAHBIMA
KOMITOHEHTaMH.

OpnH BapHaHT OCYLIECTBIICHHS HACTOSIIET0 M300pETEHHs MPENOCTAaBISET JHUITUIHYIO KOMIIO3UIHUIO, CO-
nepxamtyto coenuHerne Gopmynsl (I) u qpyroit TMIHIHBINA KOMIOHEHT. Takue Apyrue JTUMHIHbIE KOMIIOHSHTHI
BKITIOYAIOT, HO HE OTPAaHWYHUBAIOTCS UMH, KATHOHHBIC JIMINIBI, HEUTPaIbHbIC INIHIBI, AaHHOHHBIC JIAITHABI, XeJl-
TIepHBIC JINIHUIBI U CKPBITHIC JTHITHAIEI.

KarnoHHBIE TUOHIBI, TPUTOIHBIC AJIS WCIOJIB30BAHUSA B JIUIMHUIHONH KOMITO3HIMU TI0 H300PETCHUIO BKIIO-
4aloT, HO He orpannduBatorcs umMu, N,N-nmuonenn-N,N-gumermnammonns xyiopun (DODAC), N,N-mucteapui-
N,N-gumernnammonust 6pomug (DDAB), N-(1-(2,3-auoneounokcn)mpori)-N,N,N-TpuMe THIIaMMOHUS XJIOPHUIT
(DOTAP), 1,2-gnoneonn-3-gumermnammonunii-nponnad  (DODAP), N-(1-(2,3-nuonemnoken)mnporni)-N,N,N-
tpumetmiammonus xiopun (JJOTMA), 1,2-nuoneonnkapoammi-3-gumerniaammonus-ipornan (DOCDAP), 1,2-
JuHeow-3-muMeTtrinaMmonusi-nponan (DLINDAP), nunaypwui (Ci,.) TpuMmernnamMonus nponan (DLTAP),
muoktagenmwiamunoraumwicnepmua  (DOGS), DC-Choi, auoneomnokcu-N-(2-(ciepMUHKapOOKCAMUJIO )ITHIT)-
N,N-gumernn-1-nponanamunust ~ tpudropanerar  (DOSPA), 1,2-IUMHUPUCTUIOKCUNIPOIHI-3 - TUMETUI-
ruapokcdTHIaMMuonns Opomua (DMRIE), 3-auMernnamuHO-2-(X0secT-5-eH-3-0eTa-0kcnOyTaH-4-0KcH)-1-
(e, mmc-9,12-okranekaanenokcn)nponad (CLinDMA), N,N-gumetnin-2,3-auonemnokcn)nponmiamMmua (DOD-
MA), 2-[5'-(xonecT-5-eH-3[6eTa]-0KCH)-3'-0KCAEeHTOKCH )-3-muMeTHII- | -(1tuc, 1uc-9', 1 2'-oktajekajue HoK-
cm)nporman  (CpLinDMA), wu  N,N-mumertnin-3,4-guonemwnokcudoensmwiamua  (DMOBA), u  1,2-N,N'-
nmuonernkapoammi-3-qumetwiaMmuaonponad (DOcarbDAP). B omHoM BapuaHTe OCYIIECTBICHUS KaTHOHHBIN
i pencrasiasier DOTAP niaun DLTAP.

HeiitpansHble JMNUABI, TPUTOAHBIC U1 UCIOJIB30BAaHMS B JIMITUIHON KOMIO3WUIIMH N300pETEeHUs, BKIIIO-
YaloT, HalpUMep, pa3liMuHble HEeHTpalbHbIe, HEe3apsDKCHHBIE WM IBUTTEP-WOHHBIE NTUIUAbL. [Ipumepsl Hew-
TpaNbHBIX (OCHONINIHUIOB, IPUTOIHBIX IS UCIIOIB30BaHMS B HACTOSIIEM W300PETEHUH, BKIJIIOYAIOT, HO HE Or-
paHMYMBAIOTCS UMM S-renTanenmnoen3on-1,3-auon (pesopuun), xonectepuna remucyknunat (CHEMS), nu-
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nansmuTomnpocharuamnxonud  (AINDX), mucreapomndocharnaunxomnn (ACDPX), docdoxomn (JODX),
mumupucronndocharummmxomue  (JAMPX), docharnamnxomma  (IIJIPX), 1,2-mucreapomnn-sn-rimmepo-3-
dbochoxommnu (DAPC), dochatununstanonramur (D3), smansiii pocharuaumnxonud (1DX), aumaypuiondoc-
(haTuarITXOIIH (IDX), nuMuprcTOmI(hochHaTHIMIXOTUH (IMDX), 1-mMupucTONI-2-
nanpmutomnocharumixomuds  (MIIDX), 1-mamemuromn-2-mupucromwndocharummixonus  ([IMOX), 1-
nanbMuTOMI-2-cTeaporidocharuammxonun (IICDX), 1,2-muapaxumonn-sn-raurepo-3-pochoxomun (DBPC),
1-cTeaponn-2-mambMUTOUIAPOCHATHIUITXOJIAH (CIIDX), 1,2-nuditko3eHomI-sn-riuinepo-3-pochoxonn
(I2DX), manmsmutounoneounpocharummixosnt (I[TIODX), musodocharnamnxonus, auoiaeonapochaTuIum-
tanonamuH (JJOD3I), nunnHoneomndochaTuamnxonu, aucreapomadocharunmntadonamut (ACDPI), numu-
pucromndocharnaumTanonamut (AM®PI), aunansmuronndocharnanmtanonamMud (AI1DD), mansmuronmo-
neowndocharummmranonamut (II0DI), muzodocharuamirTaHOIaMIH U UX KOMOMHanMu. B onxHOM BapuaHTe
OCYIIECTBIICHHS! HEHTpaibHBIN (ocdomunuma BEIOpaH U3 TPYMIIEL, COCTOSIIEH M3 aucTeapomipochaTuanIXoNu-
Ha (JICDX) n numupucronndocharnannTanosamuna (AMDI).

AHHMOHHBIE JINTIHJIBI, TIPUTOAHBIE ISl HCIIOIBb30BaHUs B HACTOSIIEM M300pETeHNH, BKIIIOYAIOT, HO HE OTpa-
HUYHUBAIOTCS WMH, (HOCHaTHUAUITIUICPUH, KapIAOJNUINH, ruaripochaTuamiceput, AuanmuiadochaTuIHyO
Kucnoty,  N-gonexaHomwndochaTHAMIITAHONAMIH,  N-cyKuuHWiIpochaTuammTaHoIaMUH,  N-TIyTapuiI-
dbochaTnaumITaHOIAMIH 1 JTH3WI(HOChHaATHAMITIIAIIEPUH.

[Toaxonmsnue HEWTpaIbHBIC W AHUMOHHBIE JINITHIBI TaKXKe BKIIOYaroT onrucanHsie B US 2009/0048197.

XenmepHbIe TUIUABI TPEACTABISIOT COO0H JTHMUIBI, KOTOPBIE 10 HEKOTOPOH CTETIEHH YCHIMBAIOT TPaHC-
(dhexnmro (HampuMep, TpaHCHEKITUI0 HAHOYACTHUIIBI, BKIIOYAIONICH OMOIOTHIeCKH aKTUBHBIN areHT). MexaHu3M,
C TIOMOIIIBIO0 KOTOPOTO XEJIEPHBIN JIHUITU] YCUINBAET TPaHC(EKIUIO, MOKET BKIIIOYATh, HAIIPHMED, MOBBILIIEHUE
CTaOMIIBHOCTH YaCTHII W/WIIM yCUIIEHHE MeMOpaHHOH (hy30reHHOCTH. XeIepHbIe JTUIMHUABI BKIIIOYAIOT CTEPOUIBI
Y aJKHJIPE30PUMHBI. XEeIMepHbIe JIMMNABI, TPUTOJHbIEC JJISl UCIIOIB30BaHHUs B HACTOSILIEM HN300pETEHUH, BKIIIO-
YaroT, HO HE OTPAaHWYMBAIOTCS MU, XOJIECTEPUH, 5-TeNTaACIIPE30PINH U X0JIECTCPHHA TeMUCYKIIUHAT.

CKpBITBIC JIMITHIBI TIPEICTABISIIOT COOOM JINMHU/IBI, KOTOPBIE YBEINYNBAIOT IEPHO/T BPEMEHH, B TEUCHHE KO-
TOPOTO HAHOYACTHIIBI MOTYT CYIIIECTBOBATH in Vivo (Hampumep, B KpoBH). CKPBIThIC JTUIHABI, TIPUTOIHBIC IS
WCIIONIB30BAaHUS B JUMHUIHONW KOMITO3UIIMH W300pETEHHs, BKIIOYAIOT, HO HE OTPAaHMYMBAIOTCS WMH, CKPBITHIE
JUMAIBL, COAEpIKaIIHe THIPO(UIBHYIO TOJIOBKY, CBA3aHHYIO C JIUMUAHBIM (parMeHToM. [IpruMepsl Takux CKpHI-
TBHIX JIMITAJIOB BKIIOYArOT coeanaenus Gopmyasl (XI), kak ormmcano B8 WO 2011/076807,

A,
[ 21—
A

WJIH X COJb WK (hapMaIeBTHYECKH MTPUEMIIEMOE ITPON3BOTHOE, TC

Z nipencTaBisieT co00i KOMIOHEHT THAPO(IILHOM roJI0BKY, BEIOpaHHbIH 13 [191" 1 mommMepoB Ha OCHOBE
nonu(oKca3oinHa),  MOJNU(ITHICHOKCHAA),  IMOJIM(BHHWIOBOTO  CIHpTa), moyu(riaunepuHa),  mosu(N-
BUHWJIITUPPOJINIOHA), 1T0JH| N-(2-THIpOKCHIIPONIT)METaKpHIIaMHIa ], TIOJINCAXapH/OB U MOIH(aMUHOKHUCIIOT), B
KOTOPOM TIOJIIMEP MOXKET OBITH JIMHEHHBIM I Pa3BETBICHHBIM M B KOTOPOM IOJIMMEP MOXET OBITh HeoOs13a-
TEJILHO 3aMEICHHBIM;

B KOTOPOH Z MOJMMEPU30BaH C MOMOIIBIO N CYOBEIMHNLI;

N IpeACTaBIIsIeT OO0 CPpEeTHEUNCIOBYIO CTeNeHb oauMepu3anuu oT 10 1o 200 exuHuUI Z, 1€ N ONITUMU-
3UPOBAH JJIS Pa3IMYHBIX THUIIOB TIOJHUMEPOB;

L, meobs3arensHo 3amerieH Ci_jpanKmieHOBEIM HiH Ci_jy TeTepOaIKIICHOBBIM JIMHKEPOM, BKITIOUasi HOJIb,
OJIMH, J1Ba WM Oojee U3 mpoctoro 3¢upa (Hampumep, -O-), cinoxHoro a¢upa (Hanpumep, C(0)0O-), cyknnHaTta
(manmpumep, -O(0) C-CH,-CH,-C(0)0O-)), kapbamara (Hanmpumep, -OC(O)-NR'-), kapbonaTta (Hampumep,
-0OC(0)O-), xerona (mampumep, -C-C(O)-C-), xapbonmma (Hampumep, -C(O)-), ModUeBHHBI (HampuMep,
-NRC(O)NR'-), amuna (Hanpumep, -NR'-), amuna (manpumep, -C(O)NR'-), nmuna (Hanpumep, -C(NR')-), THo-
a¢wupa (Harpumep, -S-), kcanrara (Hanpumep, -OC(S)S-) u pochommdupa (nanpumep, -OP (0),0-); moboit u3
KOTOPBIX MOXET OBITh 3aMELICH HYJICBOH, OJTHOI nim Oojee Z rpynnamu;

rae R' wvesaBucumo BeiOpaH w3 -H, -NH-, -NH,, -O-, -S-, docdara i HeoOs3aTenbHO 3aMEHICHHOTO
C,.10aTKHIICHA;

X, u X, He3aBUCUMO BBHIOpaHBI U3 yriiepoja WK reTepoaToma, BeiopanHoro u3 -NH-, -O-, -S- win gocda-
Ta;

A; 1 A, HezaBucumo BeIOpaHbl U3 Cg jpankuna, Cejpankennna u Cg.3g aMKUHUIA, TIE A| U A; MOTYT OBITh
OIMHAKOBBIMH WJIM Pa3TMYHBIMU, HIIH T/Ie A| B A) BMECTE C aTOMOM YTJepo/ia, K KOTOPOMY OHH NPHUCOCIMHEHBI,
00pa3yroT HeoOA3aTEBHO 3aMEIICHHBIH CTEPOW/I.

OmnpeneneHAble CKPHITHIE JTUMHUAR BKIIOYAIOT, HO HE OTPAaHUYMBAIOTCS WMU, JINIHIBL, [IEPEUNCICHHBIC B
Tabm. 3.
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Jpyrue cKphIThIE JTHUMUABI, MPUTOJHBIE IS WCIIONB30BAaHUS B JHIHIHON KOMIO3HWIIMHU IO HACTOAIIEMY
n300peTeHuo, U HHGOPMAIMIO 0 OMOXMMUHU TaKUX JHMIKIOB MOXXHO HaWTH B Romberg et al., Pharmaceutical
Research, Vol. 25, No. 1, 2008, p.55-71 u Hoekstra et al., Biochimica et Biophysica Acta 1660 (2004) 41-52.

B omHOM BapmaHTe OCYIICCTBICHHS MOIXOMISIIUI CKPBITHIA JHIAJ COACPXKUT TPYIY, BBIOpaHHYIO U3
I[I9T" (uHOTHA HA3BIBAEMOTO KaK MOJH(ITIJICHOKCHA) M MOJUMEPOB HAa OCHOBE IONH(OKCA30JMHA), IIO0-
JTM(BUHWIIOBOTO CHMPTA), TMosu(riuneprHa), mnoiau(N-BUHHINMUPPOINAOHA), TTOJMaMUHOKUCIOT M IOJMU[N-(2-
rupokcunponmi)MeTakpmiamuaa]. Jomnonaurensasie noaxoasamue 121 -nmunuasl packpbIThl, Hanpumep, B WO
2006/007712.

OmnpezneneHHble TOAXOIAMNE CKPBITHIE JUMHUAB BKIIOYAIOT MOJMATIIICHTINKOIb-IHANMIITIAICPUH WIH
MO TIIIEHTINKOIb-aranmirimrkamMu (II3I-DAG) xoHBIOTaThl, BKIIIOYAs COJCpKaIlliue TUATKWITIAIEPUHO-
BYIO UM JHANKWITINKAMHIHYIO TPYIITy, UMEIOIIYI0 AIUHY AJKWIBHOHN IIerH, HEe3aBHCHMO CoIepiKamieil oT
npubnu3uTensHo Cy 10 mpubmu3nTensHO Cyo HACHIIEHHBIX MITH HEHACHIIIIEHHBIX aTOMOB yrieposa. Jnankuir-
JUIEPUHOBAS WIU JUANKIITITUKAMHTHAS TPYIIIIA MOXKET JOTIOJHUTEIHFHO CONIEPKATh OJHY HITH OoJiee 3aMEeIICH-
HBIX AIKIWIBHBIX TPYMI. B mH000M M3 BapHaHTOB OCYIICCTBICHHUS, OMUCAHHBIX B HACTOSIICH 3asBKe, KOHBIOTAT
[I3I' moxer ObITh BbIOpaH u3 IIOT-munaypwirnunepuna, 190 -mumupuctrrmunepuna (II9I-DMG) (xara-
noxubelit # GM-020 or NOF, Tokwmo, Smonus), I1OI-aunaneMutomnrimnepuna, 191 -1ucTepuiriunepuna,
2T -gunaypunrnukamuaa, [19T-gumupuctunrnukamuna, [1O0-gunanemurownrnukamuna u 1130 -nuctepun-
rmkamuaa, [190-xonecrepuna  (1-[8'-(xomect-5-eH-3[0eTa]okcu)kapOokcamumo-3',6'-IHoKCaOKTaHWII |KapOa-
MOMJI-[ OMera]-MeTHII-TTON (I THIICHTITUKOJIA ), I19I'-DMB (3,4-muTeTpanekokCUOCH3MII-[ OMera]-MeTHII-
MO (I TUIICHTITUKOJIEBOTO )3 Hpa), 1,2-mUMUAPUCTOMIT-SN-TIUTEPO-3-hocdorTaHomaMUH-N-[ METOKCH(TTONH-
stueHr ko )-2000] (karanoxusiid # 880150P ot Avanti Polar Lipids, Alabaster, Anadama, CIIIA).

B oxHOM BapmaHTe OCYIIECTBIICHHUS CKPBITHIN U TTpeacTasiseT coooit S010, SO11 umu S024.

B npyrom BapmaHTe OCYIIECTBIEHHS CKPBITBHIA JUIUA TpeacTaBiser coboi 131 -qumupucTuiaraunepuH
(II2I'-DMGQG).

Ecnu He yka3aHo nHOe, B KOHTEKCTE HacTosero onvcanus TepMud "[I3I™ o3Hayaet m060i noaumep mo-
JIMATUICHTIUKOIS WU IPYTOTo MOJIHAIKUICHOBOTO 3¢dupa. B ogHOM Bapuante ocymecteinenus [191" npencras-
nseT co00it HeoOsI3aTeIbHO 3aMEIICHHBINA TMHSWHBIN WM Pa3BETBICHHBINA IMOJUMED STHIICHTIIMKOIS W JTHIIC-
Hokcuaa. B onnom Bapuante ocymectBiaenus [131 siBnseTcss He3aMenieHHBIM. B 0JHOM BapuaHTe ocyllecTBiie-
Hus [ID0T sBiseTcs 3aMeNICHHBIM, HANpHMEp, OJHOW WM 0oJiee alKWIbHBIMH, AIKOKCH, AlMIBHBIMA WU
apWIbHBIMH TpyHIaMu. B ofHOM BapHaHTE OCYIIECTBIICHHS TEPMHH BKIIo4aeT comomuMmepsl 11017, Takume xak
IO -nomuypetan wim 13 -momumnpornunen (cm., Hanpumep, J. Milton Harris, Poly(ethylene glycol) chemistry:
biotechnical and biomedical applications (1992)); B apyrom BapHaHTe OCYIIECTBICHHS TEPMHH HE BKIIIOYACT
conoimmMepsl 1101, B omHoM Bapuante ocymectsienus [101° uMeeT MOJEKyIApHYIO Maccy OT MPUOIU3UTEIHHO
130 mo mpubmmsutenbro 50000, B MogBapraHTe OCYIIECTBICHUS OT MPUOIU3UTEIHHO 150 10 MpUOIM3UTENBHO
30000, B moxBapuaHTe OCYIIECTBICHUS OT mpubau3uTenbHo 150 no mpubnusurensHo 20000, B moaBapuaHTe
OCYILIECTBIICHHSI OT puoOaM3nuTenbHo 150 no npubnmsntensuo 15000, B moxBapuaHTe OCYIIECTBICHHUS OT IPH-
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ommurensHo 150 mo mpubamsurensro 10000, B moaBapruanTe OCyIIECTBICHUS OT Npuoau3uTensHo 150 no mpu-
o6mmurensHo 6000, B mogBapraHTe OCYIIECTBICHHs OT nprOnm3uTensHo 150 mo npudmusurensHo 5000, B moa-
BapHaHTE OCYIIECTBIEHUS OT MpuomsuTensHo 150 no nmpubnusutensao 4000, B MOABapHAHTE OCYIIECTBICHUS
oT npubau3uTenpHo 150 no nmpubnmuTensao 3000, B mogBapranTe OCYIIECTBICHUS OT Mpuoau3uTenpHo 300 10
npubmmsuTensHo 3000, B moaBapuanTte ocymiecTBieHus ot mpubausutenbro 1000 qo mpubmmsutensao 3000 u B
MOJIBApUAHTE OCYIIECTBICHUS OT Mpuoiu3nuTenbao 1500 no nmpubmmsurensao 2500.

B nexoropbeix Bapuantax ocymectsieHus [I0I mpencraBnser codort "TIDI-2K", Taxke Ha3bIBacMBIiH
"TIST 2000", KOTOPBIN UMEET CPEIHIOI0 MOJICKYJISIpHYI0 Maccy nmpubmusutenbro 2000 mansToH. [19T-2K npen-
CTaBJICH B HACTOSIIECM OMUCAHHWU C TIOMOIIBIO chenyromeit hopmynsl (XIla), B KOTOpod n MpeacTaBiseT coO0i
45, nogpa3ymeBasi, 4TO CPEJHEUNCIIOBAsI CTEIICHb ITOJIMMEPH3AIlMH COCTABIISIET NMPUOIU3UTENEHO 45 cyobenn-
Hun. OnHaKo Apyrue BapuaHThl ocymecTieHus 1017, u3BecTHbIE B TaHHOW 00JIaCTH TEXHUKH, MOTYT OBITH HC-
MOJIb30BaHBI, BKJIIOYAs, HAIPHUMEp, Takue, B KOTOPHIX CPEIHEUHCIIOBAsI CTETEHb MOJMMEPU3AIMHd COCTaBIISET
npubIn3nTeNnbHO 23 cyobequuunbl (n=23) w/uim 68 cyobeanHun (n=68).

+o, /—]—
45
(XIIa)

JlunmuHble KOMIO3UIMK IO W300PETEHHIO TAaKXKe MOTYT CO/EpXAaTh OIWH WM Oojiee OMOJIOTHYECKH aK-
THUBHBIX arcHTOB, BKJIOYas, HO HE OrpaHUYUBAsCh WMH, aHTHTeNa (HalpuMep, MOHOKJIOHAIbHBIE, XUMEPHBIE,
TYMaHU3UpPOBaHHbIE, HAHOTENIA U UX (PArMEHTHI U T.[.), XOJIECTEPHUH, TOPMOHBI, NENTH I, OEIIKH, XUMHOTEpa-
MEBTUYECKHE M APYIMe BHUIBI NMPOTHBOOITYXOJIEBBIX areHTOB, HU3KOMOJEKYJISIPHBIC JICKAPCTBEHHBIE CPEJCTBA,
BUTaMHHBI, KO(aKTOPHI, HYKJICO3U/Ibl, HYKICOTH/IBI, OJUIOHYKICOTH/IBI, (PepMECHTATUBHbIE HYKJICHHOBBIC KHU-
CJIOTHI, aHTUCMBICIIOBBIC HYKJICHHOBBIC KHCIIOTHI, TPUILIEKC-00pa3yomIie OJUTOHYKICOTHABI, aHTHCMBICIIOBBIE
JHK win PHK-xomnozumum, xumepasie JJHK: PHK-komMmo3umnmm, anio3uMel, antaMepbl, pud03uM, JOBYIIIKH U
WX aHaJIOTH, TUIA3MUABI U JAPYTHE THITBI SKCIPECCHOHHBIX BEKTOPOB, M HEOONBIINE MOJEKYIbl HYKICHHOBBIX
kucnot, areHTel PHKwu, momnexymsl xopoTkoit uHTEepdepupyiomeid HykiaenHoBol kucioTsl (knHK), JCDOX
(xuPHK), neyxuenoueunort PHK (muPHK), mukpo-PHK (MuPHK) u xopotkoit mmunednoit PHK (kxmPHK),
nenTtuno-HykienHoByto kuciory (ITHK), pubonykieornn 3aneproit HykiennoBoit kuciaotsl (3HK), Mmopdonn-
HOHYKJIeOTHa, TpeozonykienHoByto kucioty (THK), rmkonsaykiennoByto kucnoty (I'HK), kecuPHK (kopor-
KyI0 BHYTpEeHHE cerMeHTHpoBaHHYyI0 nHTepdepupytomyo PHK), anPHK (acummerpuueckyto mHTEpdhEpHpyo-
myro PHK) n MuPHK c 1, 2 nnm Gonee HECOOTBETCTBUSIMH MEX/y CMBICIIOBOW M aHTHCMBICIIOBOH HUTBIO B CO-
OTBETCTBYIOIINX KJIETKaX W/MIM TKAHAX, TAKUX KaK B KJIICTOYHOH KyJIbType, 00bEKTE WM opranu3Me. JInnuaHele
KOMITO3MIIMH 110 M300peTeHnIo Takke MoryT Bkiarodate MPHK (marpumunyio PHK) B kauectBe Omoormuecku
AKTUBHOTO areHTa. Takue COCTMHEHUS MOTYT OBITh OYHINEHHBIMHU WJIM YaCTHYHO OYHMIICHHBIMH, H MOTYT OBITh
BCTPEYAIONIIMHUCS B MPHUPOJIC WM CHHTCTUYECKHMH, H MOTYT OBITh XHMHYECKH MOTU(PHUINPOBAaHHBIMU. B ox-
HOM BapHaHTE OCYIICCTBICHHUS OMOJOTHYECKH aKTHBHBIN areHT mpejcTaBiser coboil arent PHKu, monekymy
KOpoTKo# mHTepdepupytomelt HykinenHoBoi kuciaotel (knHK), kopoTtkoit uatepdepupyromeit PHK (kuPHK),
neyxnenodeyHoid PHK (nmuPHK), mukpo-PHK (MuPHK) mim xopotkoit mmuneunot PHK (kxmPHK). B ogrom
BapHaHTE OCYMIECTBIICHUS OMOJOTUYECKH aKTHUBHBIA areHT MpenacTaBiseT cooor arent PHKwu, nmpuromnsrit s
onocpenoBanus PHK-untepdepennnu (PHKu). B npyrom BapuanTe OCyIIECTBICHUS OHOJOTHYSCKH aKTUBHBIN
areHT npezacTasisier coooi arenr MUPHK. B npyrom BapuaHTe ocymiecTBieHNs] ONOIOTHYECKH aKTUBHBIH areHT
npezacrasisiet cooord MPHK.

Paznnunble crOCOOBI 3arpy3ky OMOJIOTMYECKH AKTHBHBIX arcHTOB B JIMITUIHBIE KOMIO3HIMH, TaKHe Kak
JIMIIOCOMBI ¥ JINIIMIHBIE HAHOYACTHIIBI JOCTYIHBI B JAHHOM OOJNACTH TEXHUKH, BKIIIOYAsl KaK ITAaCCHBHBIC, TaK U
aKTHBHBIE CIIOCOOBI 3arpy3KH. VcHonb3yeMblii TOUHBIH CIIOCOO MOXKET OBITH BHIOPaH Ha OCHOBE MHOTOYHCIICH-
HBIX ()aKTOPOB, KOTOPHIE BKIIIOYAIOT, HO HE OTPAHWYHMBAIOTCS WUMH, HAIPUMEpP, OMOIOTHYECKH aKTUBHBIA areHT,
KOTOPBII JOIDKEH OBITh 3arpyXeH, crocod XpaHeHHsI, KOTOPBIA HCHOIB3YIOT IIOCIIE 3arpy3KH, pa3Mep MOTydeH-
HOW YaCTHIBI M TIPETIONaraeMbIi pexxuM 103upoBaHusa. CIOoCOOBI BKITIOYAIOT, HATIPAMEP, MEXaHIMIECKOE Tepe-
MEIIMBaHKE JIEKAPCTBEHHOTO CPEICTBA M JIMITHAOB BO BpeMs 00pa30BaHMs MIIM BOCCTAHOBIICHHS JIMTIOCOM, pac-
TBOpPEHHE BCEX KOMIIOHEHTOB B OPTaHIMYECKOM PACTBOPHUTENIC M KOHIICHTPUPOBAaHHUE UX B CYXOH IUIEHKE, 00pazo-
BaHue pH WM MOHHOTO rpajnenTa Ul BHEIPEHHS aKTHBHOTO areHTa BO BHYTPEHHIOIO YacThb JIMIIOCOMBI, CO3/1a-
Basi TpaHCMEMOpPaHHBII MOTEHINA, 1 HOHO(OP-0IoCcpeIoBaHHYIO 3arpy3Ky. Cwm., Harmpumep, PCT my6nukaruro
WO 95/08986, mateut CIIIA Ne 5837282, marent CIIIA Ne 5837282 u marent CIITA Ne 7811602.

[Mox "nunuaHO#M HaHOYACcTUIIEH" MMOAPAa3yMEBAIOT YACTHILY, KOTOPAsl COAEPKUT MHOXKECTBO (T.e. boiee o1
HOM) JIMITUTHBIX MOJIEKYJI, (U3UYEeCKH CBSI3aHHBIX APYT C APYTOM C MOMOIIBIO CHII MEXMOJICKYIISIPHOTO B3aUMO-
JeicTBus. JIunmuaHele HAaHOYACTHIBI MOTYT IPEACTABIATH COOOH, HampuMmep, MUKpochephl (BKIIOYas OJHO-
CIIOIfHBIE ¥ MHOTOCJIOWHBIE BE3WKYIbI, HAIPUMED, JUIIOCOMBI), TUCTIEPCHYIO (a3y B dMYIBCHH, MULEIIIBI WIN
JIUCTIEPCHYIO (a3y B CYCIICH3HH.

JlunmuaHble HAHOYACTHIIBI UMEIOT pa3Mep OT MPHOIM3UTENbHO 1 10 mpuonu3uteasHo 2500 HM, OT IpHOIH-
3utensHo 1 1o nmpubnusurenpHo 1500 HM, oT mpubm3uTensHo 1 g0 mpubdausurenapbHo 1000 HM, B IogBapHaHTe
OCYIIECTBIICHHUS OT pHOIM3UTENbHO 50 Mo mpubnusutenbao 600 HM, B TIOJBapHAHTE OCYIIECTBICHUS OT TPH-
ommsutensHO oT 50 mo 400 HM, B TOABapHAHTE OCYIIECTBICHUS OT MPHOIM3UTENbHO 50 10 mpudim3uTensHo 250
HM M B IOJBApHaHTE OCYLIECTBICHHS OT npubimsurensHo 50 no npubmmsurensHo 150 uM. Ecnu He ykazaHo
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MHOE, BCE Pa3Mepbl, YIIOMHHAEMbIe B HACTOSILEM OMMCAHWH, IPEJICTABISIOT COOOH CpeaHue pa3Mepsl (Anamer-
PBI) TIOJIHOCTBIO 00pa30BaHHON HAHOYACTHIIBI, KaK M3MEPEHO C MOMOIIBI0 METO/A AWHAMUYECKOTO PACCEsHHs
cBera Ha Malvern Zetasizer. OOpa3er] HaHOYACTHUI] pa30aBILIIOT B (hochaTHO-coeBOM OydhepHOM pacTBOpe
(®CB), Tak 94TO MHTEHCUBHOCTH MPEACTaBIsIeT co0oi mpubamuTensao 200-400 kumrr. JlaHHBIE TTPENCTaBICHBI
KaK CPEIHEB3BELICHHOE 3HAaUCHNE H3MEPEHH HHTCHCUBHOCTH.

OpuH BapHaHT OCYLIECTBIICHUS HACTOAIIETO M300PETEHHs MPENOCTABISIET JIUITUAHYIO KOMIIO3ULIHUIO, CO-
neprkantyto coenquHernue Gopmynsl (1) U mpyrol TUIUAHBIA KOMITOHEHT. J[pyroil BapyaHT OCYIIECTBICHUS Tpe-
JOCTAaBIIACT JIMIUIHYIO KOMIIO3HINIO, COAEpIKallyto coequHerne ¢popmyisl (I) n XxenamepHsiilt munmj, HapuMep
xojecTepuH. [Ipyroil BapuaHT OCYHIECTBICHUS NPEAOCTABISAECT IUNUAHYIO0 KOMIIO3UIMIO, COACPKALLYIO COEIH-
HeHue ¢Gopmyisl (1), XenmepHbI JMNNI, HaIpUMEp, XOJIECTEPUH M HEWTpalbHbIN snnua, Hanpumep, JCOX.
Jlpyroii BapuaHT OCYIIECTBICHUSI HACTOSIIET0 M300pETEHHs NMPENOCTABISET JIUIHIHYI0 KOMIIO3HIUIO, COJep-
xamryro coenuHeHune ¢opmyisl (1), XenmepHsId U, HAIPUMEp, XOJIECTEPUH, HEUTPAIbHBIN JIMINA, HAIPH-
Mep, ACOX u ckpoiThiil munua, Hanpumep, [I3I-DMG, S010, SO11 unu S024. Ipyroit BapuaHT OCyIIECTBIIE-
HHS HACTOSIIEr0 M300pETEeHHS MPEJOCTABISET JHUITUIHYIO KOMIIO3UIMIO, COAEPIKAIIYI0 COeAnHEeHHE (GopMyItbl
(), xenmepHBIH JUMK, HATIPAMED, XOJECTEPUH, HEUTpaIbHbIN Jumu, HarpuMmep JJCDX, CKpbIThIN JumwI, Ha-
npumep, [I9T-DMG, S010, SO11 mmu S024 u 6wonornueck akTUBHBIN areHt, Hanpumep, kuPHK. JIpyroii Ba-
PHAHT OCYIIECTBJICHHUS HACTOSILETO M300pPETCHUS MPEAOCTABISCT JUMUAHYI0 KOMIIO3UINIO, COAEPIKAIIYI0 CO-
equHenne Gpopmyisl (1), XenmepHbIH TUNII, HApUMED, X0JIeCTePHH, HeUTpanbHbIi unua, Hanpumep, JCDX,
CKPBITHIN Uy, Hanpumep, [I91-DMG, S010, SO11 umu S024 n 6uonornyecKku aKTUBHBIN areHT, HaIpuMep,
MPHK. Jlpyroit BapuaHT OCYyIIECTBICHHS HACTOSIIETO M300pETEHUS MPEAOCTABISACT JIMIMUIHYIO HAHOYACTHILY,
conepxanryto coenuHenrne (Gopmynsl (1), XenmepHbId TUMHI, HAIPUMEpP, XOJICCTCPUH, HEUTPATbHBIN JIUIIHI,
Hanpumep, JICDX, u ckpriThiil munun, Hanpumep, [131-DMG, S010, S011 wm S024, u OGHOJIOTUYECKHA aKTHB-
HbIH areHT, Hanpumep kuPHK. /Ipyroii BapuaHT oCylIecTBIICHNSI HACTOSAIIETO N300PETEHHS NPEJOCTABISET JIN-
NUIHYI0 HAHOYACTHUILy, CoJepKallyio coeanHenue ¢opmyisl (), XenmepHbIH Munu, HarpuMep XOJIECTEPHH,
HeTpaneHbll nunun, HanpuMmep JC®X, u ckpoiThiil munua, Hanpumep 119I-DMG, S010, S011 ummn S024, u
OMOJIOTUYECKH aKTUBHBIN areHt, Hanpumep MPHK.

BapuaHTBl OCYIIECTBICHHUSI HACTOSILETO H300pETEHMs TaKXkKe NMPEAOCTABISIOT JHWMHIHBIC KOMIO3UIIWH,
OIHCaHHbIE COTJIACHO COOTBETCTBYIOIIMM MOJISIPHBIM COOTHOIICHUSIM KOMIIOHEHTOB JIMIUAOB B COCTAaBE, B KO-
TopoM Kocast depta ("'/") 0603HaYaeT COOTBETCTBYIOIINE KOMIIOHEHTHI, KaK MPEIYCMOTPEHO B HACTOSIIIEM OTIH-
CaHUMU.

Jlpyroii BapuaHT OCYIIECTBICHHUSI HACTOSIIETO M300PETCHUs MPEACTABISIET cOOOH TUMUAHYI0O KOMIO3HU-
W10, COZIeprKallyto coeanHenue QGopmynsl (I) u xenmepHsI MUK, HAIPUMEP XOJIECTEPHH B JMITUIHOM MO-
JsIpHOM cooTHoIeHnu 55-40 coequnenus popmyis (1)/55-40 xenneproro numnuna. Jpyroi BapuaHTt ocymect-
BJICHHS TPEIOCTABIISET JIMIUAHYIO KOMITO3MINIO, cosiepamtyto coeauHenne dopmyisl (1), xennepHslid munug,
HalpUMep XOJNeCTepUH U HelTpanpHbli aunui, Hanpumep JJCOPX B TUNMIHOM MOJIIPHOM COOTHOLIEHHH 55-40
coenunenust popmyisl (1)/55-40 xenmeproro nunuaa/15-5 HeliTpansHoro nunuaa. pyroif BapuaHT OCyIIecTB-
JICHUsI TIPEOCTABISIET JINIHIHYI0 KOMIIO3MIMIO, COJEpIKaIlyto coequHerne Gpopmyisl (1), XenmepHbId aumun,
HaIpuMep, XOJIeCTeprH, HeWTpanbHbIi aumu, HanpuMep, JICDPX u cKpwITHIi numua, Hanpumep, [191-DMG,
S010, SO11 wimm S024 B mumuIHOM MOJISIPHOM cooTHOIIeHNU 55-40 coequnaenus Gopmynst (1)/55-40 xenmepHo-
ro mununaa/15-5 HerirpansHoro Junuaa/10-1 ckpeIToro MUIUAA.

Jlpyroii BapuaHT OCYIIECTBICHHUS HACTOSIIETO M300PETCHUs MPEACTABISIET COOOH TUMUAHYI0O KOMIO3HU-
W10, COZEpIKallyto coeanHeHue Gopmynsl (I) u xenmepHsI MUK, HAIPUMEP XOJIECTEPHH B JMITUIHOM MO-
nsipHOM cooTtHomeHnu 50-40 coequnenus popmyis (1)/50-40 xenneproro numnuna. Jpyroi BapuaHTt ocyuect-
BJICHHS TPEIOCTABIISET JIMIUAHYIO KOMITO3MINIO, cosepamtyto coeauHenne (opmyisl (1), xennepHsrid munug,
HalpUMep XOJNeCTepUH U HeiTpanbHbli munui, Hanpumep JCOX B munuaHOM MOJIIpHOM cooTHomeHuu 50-40
coenunenust popmyisl (1)/50-40 xenmeproro nunuaa/15-5 HelTpansHOro Nunuaa. pyroif BapuaHT OCyIIECTB-
JICHUsI TIPEOCTABISIET JINIHIHYI0 KOMIIO3MIMIO, COJEpIKallyto coequHeHne ¢popmyisl (1), XermepHbId aumusn,
HalpUMep XOJIECTePUH, HeUTpandbHbIM nmunui, Hanpumep JCPX, ckpoiThiit tunun, HanpumMep [19I-DMG, S010,
SO011 mmu S024 B munuaHOM MOJSpHOM cooTHoIIeHnn 50-40 coemmuenus popmyisl (1)/50-40 xenmepHoro Ju-
nuaa/15-5 neitrpanbHoro TMMHAa/S-1 CKPBITOTO UK.

Jlpyroii BapuaHT OCYIIECTBICHHUSI HACTOSIIETO M300pETEHUs MPEACTABISIET cOOOH TUMUAHYI0 KOMIO3HU-
W10, COAEpIKallyto coeanHeHue (Gopmynsl (I) u xenmepHsI MUK, HAIPUMEP XOJIECTEPHH B JMITUIHOM MO-
TsipHOM cooTHOIeHnH 47-43 coenunenust popmyns (1)/47-43 xenmepHoro yumuaa. JIpyroi BapuaHT OCYIIECT-
BJICHHS IPEIOCTABISET JIMMUIHYIO KOMITO3MINIO, cozlepKalnyto coeanHenne (opmyisl (1), xennepHsrid munug,
HalpUMep XOJNeCTepUH U HeilTpanpHblil munug, HanpuMep JCOX B TUNHIHOM MOJSIPHOM COOTHOIIEHUH 47-43
coenunenust popmyisl (1)/47-43 xenmeproro nunuaa/12-7 HelTpanbHOro JMnuAa. pyroit BappaHT OCyIIECTB-
JICHUsI TIPEOCTABIIET JINIHIHYI0 KOMIIO3MIMIO, COJEpIKallyto coequHerne ¢popmyisl (1), XermepHbId aumun,
HalpUMep XOJIECTepPUH, HeUTpandbHbI nmunui, Hanpumep JCPX, ckpoiThiit tunun, HanpuMep [19I-DMG, S010,
SO011 mmm S024 B munuaHOM MOJISIpHOM cooTHomeHuu 47-43 coequnennst hpopmyis (1)/47-43 xenmepHoro nu-
nua/12-7 HeWTpanbHOTO TUIHa/4-1 CKPBITOTO JTUIHIA.

Jlpyroii BapuaHT OCYIIECTBICHHUS HACTOSIIETO M300PETCHUs MPEACTABISIET cOOOH TUMUAHYIO KOMIO3HU-
W10, COAEpIKallyto coeanHeHue Gopmynsl (I) u xenmepHsI MUK, HAIPUMEP XOJIECTEPHH B JMITUIHOM MO-
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JSIPHOM COOTHOULIEHUH NpUOIM3nTensbHo 45 coenunaenus ¢popmyist (1)/mpubamsurensHo 44 XennepHoro JUNUAaA.
Jpyroii BapuaHT OCYIIECTBICHUS MPEIOCTABISCT JUIMAIHYIO KOMITIO3HIIUIO, COACPKAIIYIO coenuHeHnE popmy-
w1 (1), XenmepHsIi JIUTTH, HApUMED, XOJIECTEPHH W HEUTpabHbBIN umu, HanpuMep, JJCDOX B TUnumIHOM MO-
JISIPHOM COOTHOIIEHUH TPUOIM3UTENsHO 45 coenuaenus Gopmyssl (I)/mpudbmusntenpHo 44 XeNMEepHOTO JHUTIH-
Ia/mpubnmsuTensHo 9 HelTpanpHOTO NHIUAa. J[pyrodl BapHaHT OCYIIECTBICHHUS TNPEIOCTABIACT JUIHIHYIO
KOMIIO3HUITNIO, CONlepKalryro coenuaenne Gopmyisl (1), XenmepHsIi TUMUA, HAIPUMEP XOJECTEPHH, HEHTpaIb-
HeIA unua, Hanpumep, JCDX, ckprerteiit s, Hanpumep, [I91-DMG, S010, SO11 wim S024 B munumaHOM
MOJIIPHOM COOTHOIIICHWH TpHONMMm3uTeNnsHO 45 coenunenus Gopmysnsl (I)/mpubnusnutenpHo 44 XeNNepHOTO JIH-
M1/ TIPUOJTU3UTENEHO 9 HEHTPAIbHOTO JIMITUAA/IPUOIU3UTENBHO 2 CKPBITOTO JHIHaa, Hanpumep, [I91-DMG,
S010, S011 wmm S024.

[pennoururensuble coenquHeHns Gopmyisl (1) 1 MpUMEHEHNS B BBINICYKa3aHHBIX JTUMHTHBIX KOMITO3H-
WX TpUBeACHBI B ipuMmepax 38, 40, 41, 42, 43, 44, 47, 52, 62, 63, 92, 93, 94 u 112. Haubonee npenmnoyTu-
TENBHBIC COCIMHCHUS MpHUBeICHBI B puMepax 38 u 52. [IpeamodruTenbHble OMOJOTHYCCKU aKTHBHBIC arCHTHI
JUTSL TIPUMEHCHHS B BBIIIICYKA3aHHBIX JTUIMHIHBIX KOMITO3UIUSAX TpeacTaBisitor coboit kuPHK. [Ipyroit npenmou-
TUTENHHBIN OMOJOTMYECKH AKTHUBHBIN areHT ISl MPUMEHEHHS B BBIMICYKA3aHHBIX JIMMHAHBIX KOMIO3HIIUSIX
npencrasisieT coooit MPHK.

JlnmuaHple KOMIO3HUIWHN 10 HACTOSIIEMY H300pETEHHIO MOTYT OBITh JOTIOTHHUTEIHFHO ONTHMH3HPOBAHEI
CHETIHANTHICTOM B IaHHOH OOJIACTH TEXHUKH C ITOMOIIBI0 KOMOMHHPOBAHUS KATHOHHBIX JIMITHIOB C YKeIaTeIbHBIM
nuama3oHoM pKa, CKpBITBIX JIMIHIOB, XENMNEPHBIX JHUIIHAOB M HEHTPaIBbHBIX JUIHIOB B COCTaBaxX, BKIIIOYAs,
HaIpUMep, JIUIIOCOMHBIE COCTaBHI, COCTaBHI JTUIMUAHBIX HaHo4YacTul] (JIHY) 1 mono6HbIe, s TOCTaBKH B OIpe-
JICIICHHBIC KJICTKH U TKaHU in Vivo. B 0JJHOM BapuaHTe OCYIIECTBICHUS JOMOJHUTEIBHYIO ONTUMH3AIIHIO TTOJTY-
YarOT C TIOMOIIBIO PETYIUPOBAHUS JHUITAIHOTO MOJIIPHOTO COOTHOIICHUS MEKIY JaHHBIMHU PA3IMIHBIMHU TUTIAMH
TUNUI0B. B 0HOM BapuaHTe OCYIIECTBIICHUS JOTOTHUTEIBFHYI0 ONTHMHU3AIUIO TIOIYYAI0T C IIOMOIIBIO PEryITu-
pOBaHUsA OJTHOTO WK OoJiee M3 KEIATCIBHOTO pa3Mepa JacTull, cooTHomeHus N/P, cioco0oB monydeHus 1/ i
peXuMa TO3UPOBaHUs (HAIPUMEP, KOJHUYSCTBA 703, BBOJUMBIX B TCUCHHE HEKOTOPOTO BPEMEHH, (HaKTHICCKOM
JI03BI B MI/KT, PETYIHPOBAHUS BPEMEHH O3HPOBAHMUS, KOMOMHHUPOBAHUS C APYTUMH TEPANEBTHUCCKUMH CPEa-
CTBaMH H T.7.). Pa3nmyHble METOOMKH ONTUMH3ANNHN, U3BECTHBIC CIIEIHAINCTY B TaHHOW 00JacTH TEXHUKH, OT-
HOCSIIHECS K BBIMICTICPEUNCICHHBIM BapHaHTaM OCYIIECTBIICHHUS, PACCMATPUBAIOTCA KaK YacTh JAHHOTO H30-
OpereHusI.

O06mue crnocodbl MOJy4eHUs TUMUIHBIX HAHOYACTHIY

Crnenyromue crmocoObl MOTYT OBITH HCIIONB30BAHBI IS CO3MAHHS JIMITUAHBIX HAHOYACTHI] M300pETEHUS
JIiss MOCTHKEHUST YMCHBIICHHUS pa3Mepa W/WIK JUTS TIOBBIIICHHS OTHOPOJHOCTH pa3Mepa YaCTHIl CIICIAAIUCT B
JTAHHOM 00JIACTH TEXHHKH MOXET HCIOJIh30BATh CTAJUU CII0C00a, U3JI0KECHHBIC HUKE, YKCIICPUMECHTUPYS C Pa3-
JUYHBIMU KOMOUHanmssMu. Kpome Toro, crienuanuct B JaHHOW 00JTaCTH TEXHUKH MOXKET MPUMEHITH 00pabOTKY
YIBTPa3BYKOM, (PHIBTPAIIMIO WIIH JPYTUE METOIUKU PA3JICICHUS TI0 pa3MepaM, KOTOPBIC HCIOIb3YOTCS B JIUIIO-
COMAJIBHBIX COCTaBaX.

Crioco0 moJy4eHuss KOMIIO3UIMH TI0 N300peTeHNIO OOBIYHO BKIIIOYAET MPENOCTAaBICHUE BOJHOTO PACTBO-
pa, Takoro Kak MUTPaTHBIN Oydep, comeprkamiero OHMOJIOTHIeCKd aKTUBHBIN areHT B MEPBOM pe3epByape, Ipe-
JIOCTaBJIEHUE BTOPOTO pe3epByapa, COACPIKAIIETO OPTaHIMIECKUI PacTBOP, TAKOH KaK OpraHHYeCKUil CIUPT, Ha-
IpuUMep, 3TaHOMN, JTUMUAA(0B) M 3aT€M CMEIIMBAaHHE BOJHOTO PACTBOpA C OPTaHMYECKHM PAcTBOPOM JIHITHAA.
IlepBrrit pe3epByap HEOOS3aTEIHHO HAXOIWTCS B THAPABIMYECKOM COOOIIEHHH CO BTOPHIM pe3epByapom. Cra-
ISl CMEIIMBAHUS HE00S3aTeIbHO COMIPOBOKAACTCS CTaANeH HHKYOUPOBAaHUS, CTaaue (GUIbTPAallli U CTagueH
pa3baBiieHUs W/WIH KOHICHTpHpoBaHus. CTaaus MHKYOMPOBAaHUS BKITIOYACT BBIICPKHBAHUC PAaCcTBOpA M3 CTa-
JINHM CMCITUBAHMS B COCYZE B T€UeHHUE OT IpuoOmm3urensHo 0 mo npudnmsurenapio 100 4 (IpeAmnoYTHTETBHO OT
npuOmu3nuTenbHO 0 10 TPUOTU3UTETBHO 24 1) IpU MPUOTU3UTEIIFHO KOMHATHOW TeMIepaType U Heo0sI3aTeIbHO
B 3allIMIIICHHOM OT CBeTa MecTe. B 0THOM BapuaHTE OCYMICCTBICHUS CTaIus pa30aBICHUS CICAYET 3a CTaauei
uHKyOupoBanus. Ctanus pa30aBICHUS MOXKET BKJIIOYATh pa30aBiicHHE BOJHBIM Oydepom (Hampumep, IUTpaT-
HBIM OydepoM), HampuMmep, ¢ HCIOJIB30BaHUEM Hacoca (HampuMmep, MepUcTaabTHYecKoro Hacoca). Cramus
(bUIBTpaIUU TIPENCTaBIAET CO00H yNbTpadUIbTPaIIUio. Y IbTpadUiIbTPaIlis BKIIOYAET KOHIICHTPUPOBAHHUE Pa3-
0aBICHHOTO PacTBOpa C MOCIEAYIOmEeH AnaduIbTpanueil, HampuMep, ¢ UCIIONb30BaHIEM MOAXOIIEH Hacoc-
HOW CHCTEMBI (HalmpuMep, Hacoca, TAKOTO KaK MepUCTAIbTHYECKIA HACOC WM €r0 SKBHBAJICHT) B COYCTAHUH C
MOXOIATIECH yAbTpadUIbTPAIMOHHONH MeMOpaHoil (Harpumep, kapTpuki GE 13 TOJIbIX BOJTOKOH MIJIM 3KBHBa-
JICHT).

B omHOM BapuaHTe OCYIIECTBICHHS CTaqHsI CMEIITMBAHUS MIPEIOCTABIIIECT IPO3PAYHYIO SAMHCTBEHHYIO (ha3y.

B omHOM BapmaHTE OCYIIECTBJICHHUS IMOCIC CTaJUU CMCIIUBAHHS OPTaHUYCCKUN PAacTBOPUTEIH YAAISIOT
JUTSL TIONTyYCHUS CYCIICH3UHU YACTHII, B KOTOPOH OMOJOTMYCCKH AKTHBHBIA areHT WHKATCYJIUPOBAH B JIUTHI(BI),
HarpuMep, B JINIIMHBIH OUCIION.

Br100p opraHn4ecKkoro pacTBOPHUTEII OOBIYHO OYIET BKIIFOYATh PACCMOTPECHHUE TIOJISIPHOCTH PACTBOPUTEIIS
U JISTKOCTH, C KOTOPOH PacTBOPUTETh MOXKET OBITH yJAJICH MPH MOCICAYIOMUX CTaJAUAX 0O0pa30BaHUS YACTHIL.
OpraHuYecKuii pPacCTBOPUTENb, KOTOPBIM TaKkKe HCIOIB3YETCS B KAYECTBE CONMFOOMIM3HPYIONIETO areHTa, HaXo-
IUTCS TPEATIOUYTUTEIHFHO B KOJMYECTBE, JOCTATOYHOM /sl oOecreueH s po3padHor ogqHo(ha3HO cMecH 6no-
JIOTHYECKN aKTHBHBIX areHTOB W JUMUA0B. OpraHu4ecKruil paCTBOPHUTENb MOXKET OBITh BHIOpAaH W3 OJHOTO WM
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Oonee (HampuMmep, IBYX) U3 XJopodhopMa, TUXIOPMETaHA, TUITUIOBOTO 3(upa, UKIOreKCaHa, IUKIIONCHTaHa,
OcH30J1a, TOTyO0JIa, METAaHOJA M IPYTHUX anmudaTrudeckux cnuptoB (Hanpumep, C;-Cg), TAKHX KaK STaHOJI, IpoIa-
HOJI, M30TIPOTIAHOI, OyTaHOII, TPET-0yTaHo, N300yTaHOJI, IEHTAHOJI U TeKCAaHOJ.

Craanus CMEIIMBaHUA MOXET MPOBOIUTHCSA C MIOMOMIBIO JIOOBIX CIIOCOO0B, HAIIPUMED, C MMOMOIIBI0 MeXa-
HUYECKUX CPEICTB, TAKUX KaK BUXPEBOIH CMECHTEb.

CriocoObl, UCTOJIb3yeMbIe ISl YAAJIEHUS OPTaHWMYECKOTO PAaCTBOPUTENS, OOBIYHO OYyAyT BKIIIOYATh JHa-
(UIbTpanuio, WM HCIapeHHE TP TOHIKEHHOM JaBIICHHH, WM IPOIYBKY ITOTOKAa WHEPTHOTO ras3a (Hampumep,
a30Ta WJIK aproHa) 9epe3 CMecCh.

B npyrux BapuaHTax OCYIIECTBICHHS CIIOCOO TOMOJHUTEIHHO BKIFOYACT NOOABICHIE HEIHUITHIHBIX MO~
KaTHOHOB, KOTOPKIC SBJISIOTCS MPUTOMHBIMU JIUISl OCYIIECTBIICHUS TPaHC(HOPMAIIMU KJIETOK C MPUMEHCHUEM Ha-
CTOSAIIMX KOMITO3UIHHA. [IprMephl MOAXOMAMINX HETUIMHIHBIX ITOJIMKATHOHOB BKJIFOYAIOT, HO OTPAHUYHUBAIOTCS
MU, TekcaguMeTpruHa opomua (poaaBaeMbiit oy ToproBeiM HazBanueM [TOJIMBPEH® ot Aldrich Chemical
Co., Munyoxu, Buckoncun, CIIIA) unu gpyrue conu rekcaguMeTpuHa. Jlpyrue MOAXOASIINE MOIHUKATHOHBI
BKITIOYAIOT, HATIPUMED, COJH MONU-L-opHUTHHA, ToNu-L-apruanna, monu-L-1u3una, nonu-D-mu3uHa, mojman-
JUJIAMIHA U TOJIMATUIICHUMUHA. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS 00pa30BaHUC JHUITUAIHBIX HAHOYACTHII
MOTYT TIPOBOJMTH WX B oHO(a3HOU cucteMe (Hampumep, ogaodaznoi Bligh n Dyer nnm anamornaHon cMecu
BOJIHBIX M OPTaHUYECKUX PACTBOPHUTENICH), HITH B IBYX(Pa3HOH CHCTEME C MOAXOSAIINM ITePEMEITNBAHNUEM.

JlunmmaHas HAaHOYACTHIIA MOKET OBITh 00Opa30BaHa B OJTHO- WU ABYX(a3Hol cucteme. B omHOda3HO# cuc-
TeMe KaTHOHHBIN JTUmH(bl) ¥ OMOJIOTMYECKH aKTHBHBIN areHT KaKIbIA PacTBOPSIOT B 00beMe 0HO(Da3HOH cMe-
cu. O0beIMHEHUE IBYX PACTBOPOB 00ECTICUNBACT SIUHYIO CMECh, B KOTOPOW 00pa3yroTcsi KOMIUIEKCH. B mByX-
(ha3HOI cucTeMe KaTHOHHBIC JIUMUIBI CBS3BIBAIOTCS C OMOJIOTHYECKH aKTHBHBIM areHTOM (KOTOPBIH MPUCYTCT-
ByeT B BOAHOM (ha3e) u "BTATuBaroT” ero B opranndeckyio ¢asy. B oqHoM BapuaHTe 0CYyIIECTBICHHS JIUITHIHEIC
HAHOYACTHIIBI TIOJTYYAIOT C MMOMOIIBIO CIIOCO0a, KOTOPBIN BKIIFOYACT: (a) B3aMMOICHCTBAE OMOIOTHICCKH aKTHB-
HOTO areHTa C PaCTBOPOM, COJCPIKAIIMM HEKATHOHHBIC UK/l M IETCPTCHT, C 00pa30BaHUEM CMECU COCITUHE-
Hue-mumu; (b) B3auMOJCHCTBIE KATHOHHBIX JIMIUIO0B CO CMECHIO0 COCTUHCHUC-TIUITA I HeHTpaTu3aliy Jac-
TH OTPHUIATEIHHOTO 3apsaa OHOJOTHYCCKH aKTHBHOTO areHTa W 00pa3oBaHUS 3apsA-HCHTPATU30BAHHOW CMECH
OHMOJIOTHYECKH aKTUBHOTO arcHTa M JIUIHIOB U (C) YAaJCHHE ACTCPreHTa U3 3apsAA-HeHTPATH30BaHHON CMECH.

B oxnoit rpymnme BapHaHTOB OCYIIECTBICHHUS PACTBOP HEUTPAIBHBIX JIMITHAOB U ACTEPreHTa MPEICTABISACT
co0oit BoJHBIN pacTBOp. B3anmmoneiicTBrie OMOTOTHYECKH aKTUBHOTO areHTa C pacTBOPOM HEUTPATBHBIX JIUIH-
JIOB U JIeTepPreHTa 00BITHO OCYIIECTBIIIETCS C IIOMOIIBIO CMEIIMBAHU BMECTE TIEPBOTO PACTBOPA OMOIOTHIECKH
AaKTUBHOTO areHTa W BTOPOTO PAacTBOpa JHIHIOB U AeTepreHTa. [IpeanodTuTensHo, pacTBOp OMOJOTHYECKH aK-
THUBHOTO areHTa MpeJCTaBIIeT co0o0il Takke pacTBOp neTeprenTa. KommuecTBo HEHTparsHOTO TUMHIA, KOTOPOE
HCTIONB3YETCS B HACTOAIIEM cItocoOe, OOBIYHO OIpeaensieTcss HA OCHOBE KOJIMYECTBA NCIIOIh3yeMOTO KATHOHHO-
TO JUMHJA ¥ OOBIYHO MPEACTaBIACT co00W OT mpubam3uTenpHo 0,2 10 S-KpaTHOrO KOIHYECTBA KATHOHHOTO JIU-
MU, TPEIIOYTUTENFHO OT MPUOIM3UTENbHO 0,5 10 MPUOTU3UTENHHO 2-KPAaTHOTO KOJHYECTBA MCIIOIB3YEMOTO
KaTUOHHOTO JIAITU/IA.

[omyyeHHass TakUM 00pa30M CMECh OMOJIOTHYCCKU aKTHBHOTO arcHTA-JIUIHUIA B3aUMOJCHCTBYET C KaTH-
OHHBIMU JIMITUAAAMH I HEHTpaU3aliy YacTU OTPHUIIATEIIEHOTO 3apsia, KOTOPHIA CBS3aH C MPEICTABISIOMICH
MHTEPEC MOJICKYJION (MM JPYTUMH MOMHAaHUOHHBIMH MaTepHaiaMi). KoiamdecTBo MCIONb3yeMBIX KaTHOHHBIX
JUTHIOB OOBIYHO TIPEACTABIIAET COOOH KOJIMIECTBO, OCTATOYHOE I HEUTpaIU3aIlliH, 110 MeHbIel Mepe 50%
OTPHIIATENIFHOTO 3apsga OWONOTHYECKH AaKTUBHOTO areHTra. [IpeamodTHuTensHO OTpUIATENbHBIA 3apsn Oyaer
MPEACTaBIATE co000i o MeHbIIer Mepe 70% HelTpann3oBaHHOTO, OoJiee MPEAIOYTUTENHHO 110 MEHbIIEH Mepe
90% HEHWTpaIM30BaHHOTO.

Crioco0b1, HCIIONMB3yeMble IS yOAJCHHs IeTepreHTa, OOBIYHO BKIIOYAIOT Auaim3. Korma mpucyTcTBYIOT
OpPTaHUYECKHEC PACTBOPHUTEINH, YAAJICHUE OOBIYHO OCYIICCTBISIOT C TIOMOIIBIO TUAPHIBTPAIIMH WIN HCIAPCHUSL
TPY TIOHMYKEHHOM JIABJICHUH WJIH C TIOMOIIBIO TIPOJAYBKHU IIOTOKA HHEPTHOTO Ta3a (HapuMep, a30Ta WK aproHa)
Yyepe3 cMech.

B HacTosIIeM OIMUCAaHWUU PACKPBITO YCTPOWCTBO JUIS MOTYYCHUS KOMITO3UIIMH IO HACTOSIIEMY M300peTe-
HUIO. YCTPONCTBO OOBIYHO BKIJIFOYACT MEPBBIN pe3epByap I XpaHCHHS BOJHOTO PacTBOPA, COACpKAIIETO OHO-
JIOTHYCCKU aKTHBHBIM arcHT, U BTOPOU pe3epByap s XPaHCHUs] OPTaHUUECKOTO PACTBOpPA JHUIUIOB. Y CTPOUCT-
BO TakKe OOBIYHO BKIIOYAET MEXaHW3M Hacoca, CIIOCOOHBIN MepeKkadaTh BOAHBIA W OPTraHUYCCKHUH JIATTHIHBINH
PacTBOPEI B 00JIACTh IS CMEIINBAHUS WM KaMepy Uil CMEIIUBAHUSA 10 CYIIECTBY IIPX PaBHOM CKOPOCTH IIOTO-
Ka. B omHOM BapmaHTe OCYyIIECTBICHHS 00IACTh I CMEIINBAHMS MM KaMepa ISl CMEIIMBaHUS BKiItodaer T-
00pa3HbIil MaTpyOOK MM €ro SKBHBAJICHT, KOTOPHIH MO3BOJISIET BOAHOMY U OPTraHUYECKOMY ITOTOKaM KHIKOCTH
00BETMHAUTHCS B KaUECTBE BBOAUMBIX MaTepHajioB B T-00pa3HEIN COeAMHUTENH U MOTYyYEeHHBIM 00bEIMHEHHBIM
BOJIHBIM M OPTaHHMYCCKUM PACTBOpPAM BBIUTH U3 T-00pa3HOr0 COCAMHUTENS B pe3epByap Uit cOopa WM ero K-
BUBAJICHT.

Cnoco0bl 10cTaBKH OHOJIOTHYECKH AKTUBHBIX AT€HTOB U JieYeHus 3200/1eBaHUS

Karnonnsie mumuabl popmyiet (1) 1 uX TUNHIHBIC KOMITO3UIIMH SBJISIOTCS MPUTOJHEIME B (papMarieBTHYe-
CKUX KOMIIO3HITUSIX WA COCTaBaX, UCIOIb3yEMBIX ISl TOCTABKU OMOJIOTUYCCKU aKTHBHBIX areHTOB. COCTaBHI,
coJiepKalie KaTHOHHBIC JTUIMHIBI PopMyIsl (1) WU WX TUMAIHBIC KOMIIO3UITUH, MOTYT HAXOJUTHCS B Pa3lIny-
HBIX (hopMax, BKIIOYasi, HO HE OTPAaHWYIMBASICH MMM, areHTHI, 00pa3yIolue JOCTaBKy YaCTHII, BKIIOYasi MUKPO-
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YaCTHUIBl, HAHOYACTHIIBI, U TPAHC(EKIIMOHHBIC areHThI, KOTOPBIC SBISFOTCS MPUTOAHBIMHE JUTS TOCTABKU Pa3jiny-
HBIX MOJICKYJ B KJeTku. OTNpeaeCHHBIC COCTaBbI ABISAIOTCS A(()EKTUBHBIME MPH TPAHCHEKIIUN HITH TOCTABKE
OMOIIOTHYEeCKH aKTUBHBIX areHTOB, TAKWX KaK aHTUTENa (HampuMep, MOHOKIOHAJBHBIC, XUMEPHBIC, TYMaHU3H-
pOBaHHBIE, HAHOTENA M UX (PPArMEHTHI U T.1I.), XOJIECTEPHH, TOPMOHEI, IENTHIBI, OSITKH, XUMHUOTEPAIIeBTHYECKIE
W IpyTHe BHIBI MPOTHBOOIYXOJIEBEIX areHTOB, HUI3KOMOJIEKYIIAPHBIE JIEKaPCTBEHHBIE CPEACTBA, BUTAMHHBIL, KO-
(hakTOpHI, HYKJICO3MIBI, HYKJICOTH/IBI, OJTUTOHYKJICOTHABI, (hepMEHTATHBHBIC HYKJICHHOBBIE KHCIOTHI, aHTHCMBI-
CJIOBBIE HYKJIEHHOBBIE KHWCIIOTHI, TPHUIUICKC-00pa3yIolue OJUroHyKIeoTHIbl, antucmbicioBeie JIHK mmm PHK-
kommo3urun, xumeprblie JJHK:PHK-komMmo3umum, amio3uMel, antaMmepsl, puO03uM, JIOBYITKH W WX aHAJIOTH,
TUTA3MUIBI U IPYTHE THIBI SKCIIPECCUOHHBIX BEKTOPOB, M HEOOJBIINE MOJICKYJIBI HYKICHHOBOW KUCIIOTHI, arCH-
Tl PHKu, Monekynbl kopoTkoil mHTepdepupytomeil HykinenHoBoi kucnotsl (knHK), xopotko#t nnTepdepu-
pytomeit PHK (kuPHK), neyxnenoueunoit PHK (nuPHK), muxpo-PHK (MuPHK) 1 kopotkoit nmmneunoit PHK
(xiwPHK), monexynsr nentunonykiaenHoBoi kucinotsl (ITHK), pubonykneoTns 3anepToil HyKJIEHHOBOH KHCIIO-
oI (3HK), MopdonnnonykieoTna, Tpeozonykiaentosas kuciora (THK), raukons-nyknennosas kucinora (I'HK),
kBcuPHK (kopotkast BHyTpeHHe cermeHTupoBanHas uHTepdepupytomas PHK), anPHK (acummerpuueckast uH-
tepdepupyromas PHK) u MuPHK ¢ 1, 2 wim 60o1ee HECOOTBETCTBUAMU MEXIY CMBICIOBOW M aHTHCMBICIIOBOM
HHUTBIO B COOTBETCTBYIOIINX KIJIETKAaX M/WIM TKAHAX, TAKUX KaK B KIIETOYHOH KyJIbType, 0OBEKTe M OpTaHU3Me.
BrImmen3noKeHHBIA CIIICOK OMOJIOTHYECKH aKTHBHBIX areHTOB SBISETCS TOJBKO NPUMEPHBIM M HE NperHa3Ha-
YeH Ui orpaHndeHus. Hanpumep, THIMIHBIE COCTABBI TAKXKE SBIIOTCS APPEKTHBHBIME MTPH TPAHCHEKIINH WITH
nocraBke areHToB MPHK B kietky. Takue coefnHEHHS MOTYT OBITh OUHIIICHHBIMU WJIM YaCTHYHO OYHUIIEHHBIMH,
¥ MOTYT OBITh BCTPEYAIONIIMHUCS B MIPUPOIE WM CHHTETUISCKAMH, X MOTYT OBITh XUMHYECKH MOANGDHUIIIPOBAH-
HBIMHU.

Takue cocTaBbl, conepKamue OHOJOTHYCCKH AKTUBHBIC arcHTHI, SIBJIAIOTCS MPUTOMHBIMH, HAlpUMeEp, B
MPEJOCTABICHINH KOMIIO3HUIUH I MPEIOTBPANICHUS, HHTHOMPOBAHUS WK JICUCHHS 3a00JICBaHUIA, COCTOSIHUN
WIN TIPU3HAKOB B KJIETKE, OOBEKTE WM OpraHu3Me. 3a00CBaHMUs, COCTOSIHUS ITU MPHU3HAKK BKIIIOYAIOT, HO HE
OTPaHUYUBAIOTCS UMH, MpoirdepaTuBHBIC 3a00JICBaHUs, BKIIOUAs PaK, BOCHAIUTEIBLHOE 3a00JCBaHUE, OTTOP-
JKeHHE TPaHCIUIAHTaTa W/IIN TKaHU, ayTONMMYHHBIE 3a00JI€BaHUS WM COCTOSIHUS, CBA3aHHOE C BO3PACTOM 3a-
OoreBaHue, HEBPOJIIOTHUECKOE MIIM HEHpOAETeHepaTHBHOE 3a00JIeBaHNe, PeCTUpaTOpHOE 3a00IeBaHme, cepled-
HO-COCYIUCTOE 3a0oJieBaHue, IIa3HOe 3a00JieBaHUe, METa0OMUIecKoe 3a00JIeBaHue, IEPMATOIOTHIECKOe 3a00-
JIeBaHUE, CITyXOBOE 3a00JieBaHue, 3a00JIeBaHIe ITIeYeHH, 3a00JIeBaHNE TIOYEK U T.1I.

KomnmgecTBo akTHBHOTO areHTa, BBOAMMOTO B OJHOU J103€, MPEICTABIAET COO0I KOINIECTBO BHIIIE MUHH-
MaJbHOW TEPareBTUIECKOH T03bI, HO HIDKE TOKCHYECKOW 103bl. DaKkTHIecKoe KOJMIECTBO B /103€ MOXKET OBITh
OTIPEICIICHO JICYAINM BPAa4oOM B 3aBHCHMOCTH OT psiaa (GakTOPOB, TAKUX KaK UCTOPHUsS OOJC3HH MMALUCHTA, MIPH-
MEHCHHUE JPYTHX Teparuii, OMOJIOTUYIECKH aKTUBHBIN arcHT, KOTOPBII MPEIOCTABISIOT, U IPUPOAA 3a00JICBaHHUS.
KonmdecTBo BBOAMMOTO OMOJIOTHYSCKH aKTHBHOTO areHTa MOXKHO PETYJIHPOBATH BO BPEMs JICUCHHS B 3aBUCH-
MOCTH OT OTBETA IMAIMCHTA HA JICYCHUE U MPUCYTCTBHS WIH TSKECTH JIFOOBIX CBSI3aHHBIX C JICYCHHEM TTOOOYHBIX
a¢dexroB. [IpuMepHbIe TO3UPOBKH U JICUEHHUE VIS COSIUHEHHH, KOTOpPBIE OBUI 0JI0OPEHBI COOTBETCTBYIOIINM
HA/I30PHBIM OPTraHOM, U3BECTHHI U JOCTYIHBI CIICIUATUCTY B NAaHHON 00xacTé TexHUKU. CMOTpH, HaIpuUMep,
Physician's Desk Reference, 64th ed., Physician's Desk Reference Inc. (2010), Remington's Pharmaceutical Sci-
ences, Mack Publishing Company, Philadelphia, Pa. (1985) u Remington The Science and Practice of Pharmacy,
21st ed., Lippincott Williams & Williams Publishers (2005).

B oxgHOM BapmaHTe OCYyIIECTBICHHS OJXHOKPATHYIO H03y OMOJOTHYECKH aKTHBHOTO areHTa BBOJAT MalEH-
Ty, Hy)KJAaIoIeMycsl B TAKOM JIeYeHUH. B 0HOM BapuaHTE OCYIIECTBICHHS BBOIST MHOTOKPATHBIEC O3B, B KO-
TOPOM MHOTOKPATHBIE J03bl MOTYT BBOAWTH OJHOBPEMEHHO, ITOCIIECIOBATEIbHO WIIM IONEPEMEHHO. B omHOM
BapUaHTE OCYIIECTBICHHUS OJMHAKOBBIA COCTAaB BBOJAT 3a HECKOJIBKO 103. B 0lHOM BapnaHTEe OCYIECTBICHHS
COCTaBBI OTJIMYAKOTCS HAa HECKOJIBKO J103. B pasmuuHBIX BapHaHTaX OCYIICCTBICHUS O3Bl MOTYT BBOJUTH OJHH
pa3 B JIeHb WIH B TE€UEHHE OJIHOTO, JIBYX, TPEX, YEThIpeX WM OoJjee mociexyomux qHeld. B omxHoOM BapuaHTe
OCYIIECTBIICHHS O3Bl BBOJAT OJMH Pa3 B HEAENI0. B 0THOM BapHaHTe OCYIIECTBIICHHUS 035l BBOJAT OJIUH pa3 B
JBe Henenu. B oHOM BapuaHTe OCYIIECTBICHUS MTAIMEHTHI MOIYYaloT, 10 MEHbIIEH Mepe, ABa Kypca JIeUeHHs U
MOTEHIIMAIFHO OOJIBINIE B 3aBUCHMOCTH OT OTBETA MAIMEHTA Ha JIedeHHe. B pexnMax eTUHIYIHOTO areHTa ooImune
KYpCHI JICUCHHS OTIPEACTISIOTCS MAIIICHTOM U JICYaIiM Bpa4oM, OCHOBBIBAsICH Ha HAaOJIFOJaeMbIX OTBETaX U TOK-
CHYHOCTH. BpImeykazaHHBIE PEXUMBI JO3UPOBAaHUS IOJDKHBI pacCMaTpUBAThCA KaK HEOTPAHHYMBAIOIINE IIPH-
Mepsl. Jpyrue pexuMbl JO3UPOBAaHHUS PaCCMATPHBAIOTCS KaK HAXOIAIINECS B Ipenenax o0beMa n300peTeHus u
3aBUCAT OT JKEJIAEMOTO TEPAIEeBTHIECKOTO dPdeKTa.

N3obpeTenne Takxke MPeIoCcTaBIsIeT CIOCo0 JIedeHNs 3a00I€BaHuUS FITH COCTOSHUS, BKITIOYAIOIINI CTaJaHIO
BBE/ICHHS TEpaNeBTHYECKH 3(PPEKTUBHOTO KOJIMYECTBA JIMIUAHONW KOMIO3WIMH IO N300pETCHUIO TAIMEHTY,
HYXXJaronieMycsi B TAKOM JICUCHUH. B 0JJHOM BapnaHTe OCYIIECTBIICHUs 3a00I€BaHNE HITH COCTOSHHUE TOAaeTCs
JIeYeHUIo ¢ moMonibio BBenenus arenta kuPHK. B npyrom BapuanTe ocymiecTBieHus 3a001€BaHUE WU COCTOSI-
HHE TIO/IIaeTCs JICYSHHIO C TOMOIIbI0 BBeaeHus areHra MPHK.

N3o0peTenne Takxke NperoCTaBiseT NPUMEHEHUE JIMITMIHOW KOMIO3UIMN 110 N300PETEHHIO JUISl JICUCHHS
3a00JIeBaHMsl WM COCTOSIHMS Yy TalMeHTa. B onHOM BapuaHTe OCYIIECTBICHUS 3a00JIEBaHHWE WIM COCTOSIHUE
ToIIaeTcsl JISYSHHUIO ¢ TTOMOIIbIo BBeaeHus areHta kuPHK. B npyrom BapumanTte ocyriecTBieHus 3a00ieBaHUe
WM COCTOSIHUE NOAAETCS JEYEHUIO ¢ IOMOUIbI0 BBeeHUs areHTa MPHK.
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OO1ee KOIMYECTBO JIMIHUIOB B KOMITO3MIMH, KOTOPYIO BBOJAT, NMPEJICTAaBIsET COOOH B OJAHOM BapHaHTE
OCYILIECTBIICHHSI OT MPUOIM3UTENBHO 5 10 npubmm3utensHo 30 Mr junuga Ha M OMOJIOTMYECKH aKTUBHOTO
arernra (Hanpumep, kuPHK), B tpyroMm BapuaHTe OCyIIeCTBICHHS OT MPUOIU3UTENBHO 5 10 IPHOITH3UTEIHHO 25
MT JIMMIHAA Ha MI OMOJIOTHYECKH aKTHBHOTO areHTa (Hanpumep, knPHK), B npyrom BapuanTte ocymiecTBICHHSA OT
MPUOJIM3UTENIEHO 7 O TPUOJU3UTENBHO 25 MI JUNUAa Ha MT OHOJIOTHYECKH aKTUBHOTO areHTa (Hampumep,
knPHK) 1 B o1HOM BapuaHTe OCYIIECTBJICHUS OT MPUOJM3UTEIHHO 7 10 MPUOIHM3UTENHHO 15 MT Mmuaa Ha Mr
OMoJIoruYecKy akTHBHOTO areHra (Hanpumep, kuPHK).

B npyrom BapmanTe ocymiecTBIeHHS 001Iee KOTHIECTBO JIMIHIOB B KOMITO3UIINU, KOTOPYIO BBOJST, IIPE.-
CTaBJIsIeT CO0O0H OT MPUONM3UTENHHO 5 A0 MpUOIM3UTENHFHO 30 Mr JUNUAA HA MI' OMOJIOTHYECKH aKTHBHOTO
arenra (Hanpumep, MPHK), B npyroM BapuaHTe ocyniecTBIEHHS OT IPHOJIU3UTENBHO S5 10 NPUOIM3UTENBHO 25
MT JIMIIHJIa Ha MT OMOJIOTHYECKN aKTHBHOTO areHra (Hanpumep, MPHK), B 1pyroM BapmaHTe OCyIIeCTBICHUS OT
NPUOIM3UTENBHO 7 10 NPHOJM3UTENBHO 25 MT JMIHMIa Ha MI' OMOJIOTMYECKH aKTHBHOTO areHra (Harpumep,
MPHK) u B oHOM BapuaHTe OCYIIECTBICHUS OT MPUOIN3UTEIBHO 7 0 MPUOIM3UTENBHO 15 Mr Jumuma Ha Mr
OuoNornYecKn akTUBHOTO areHra (HanpuMep, MPHK).

B koHTEeKCTE HACTOSAIIEro omucaHus "NMedeHre" BKIIOYaeT yIIydIlarolee, paaukalbHOe U MPOQUITaKTHIe-
CKO€ JIedyeHHe. B KOHTEKCTe HACTOSIIETO ONMHMCAaHUS "HanueHT" O3Ha4aeT )KHBOTHOE, IMPEATIOUTUTEIHFHO MIIEKO-
MHUTAIOMIee, TPEATTIOUYTUTEIHHO YeI0BEKa, HYKIAIOMIET0oCcs B JICICHUH.

Tepmun "TepaneBTHYecKU 3P PEKTUBHOE KOJMIESCTBO" OTHOCHUTCS K KOJMYECTBY COCIUHEHHS IO M300pe-
TEHUIO ¥ OMOJIOTHYECKH aKTHBHOTO areHTa (HampuMep, TePaneBTHUYECKOTO COSHUHEHHS), HEOOXOAUMOMY JJIs
JICYSHUS WTH OOJIETUEHHS LIEIEBOTO 3a00JICBAaHUS MIIA COCTOSTHUSL.

TepmuH "uMMyHOIOTHYECKH 3((PEKTHBHOE KOIMYECTBO" OTHOCHTCS K KOJMYECTBY COECTUHEHHS IO HM30-
operennto u PHK, koTopast KoqupyeT UMMYHOTeH, HEOOXOIUMBIi JJIs BEI3BIBAHNSI IMMYHHOTO OTBETA, KOTOPBIH
pacro3HaeT UMMYHOTEH (HarpuMep, IPUMEHHUTENIBHO K IaToreny). TepMuH "MMMYHOTEH" OTHOCHUTCS K JII00OMY
BEIIECTBY WU OPTaHU3MY, KOTOPBII BEI3BIBAET UMMYHHBII OTBET IpHU BBeJeHUH B opranusm. @pasza "PHK, ko-
TOpas KOAUPYEeT MIMMYHOTEH" OTHOCHTCS K MOJMHYKIJICOTHIY, TakoMy kak Marpuunas PHK wim pernmkon, xo-
TOPBIN KJIETKA FJIM OPTaHU3M CIIOCOOEH NEepEeBECTH B IONUIENTH B COOTBETCTBUH C TIOCIIEOBATENIFHOCTHIO KO-
nonoB takux PHK.

[Tox ucmosib3yeMbIM B HACTOSIIIEM OIMCAaHUM "TIPOIH(epaTHBHBIM 3a00JeBaHEM" TTOIpa3yMeBalOT JIF000e
3a0o0JeBaHNe, COCTOSHHUE, MPHU3HAK, TCHOTHIT WIH (DEHOTHUI, OXapaKTePH30BAHHBIA HEPETYIUPYEMBIM POCTOM
KJICTOK WJIM PETUTMKAINeH, KaK U3BECTHO B JaHHOI OOJIACTH TEXHHUKH. B 0THOM BapHaHTE OCYIIECTBICHHS TIPO-
mudepaTuBHOE 3a00JIeBaHUE TPECTaBIsAeT co00it pak. B oqHOM BapmaHTe OCYIIECTBICHHS MPOIUdepaTHBHOES
3a0oeBaHue MpeacTaBisieT coboil omyxonb. B onqHOM BapuaHTe ocyiecTBiIeHHs npoiudepaTuBHOe 3a001eBa-
HHE BKJIIOYACT, HO HE OTPaHUYMBACTCS UMH, HAIPUMED, JKHJIKUE OITyXOJIM, TAKHE Kak, HalpuMmep, JIEeHKO3bI, Ha-
IpUMEp OCTpPbIH MHUeIoreHHbIH seiiko3 (OMJI), xpoHnyeckuii MuestoreHHbI# Jeiiko3 (XMJI), ocTpsrit muMponn-
TapHbIi neiiko3 (OJIJI), MHOXecTBeHHass MUEJIOMa U XPOHMYECKUH JTMMQOIUTapHBII JICHKO3; M COMMIHBIEC OIy-
xonu, HanpuMmep, CIIMJ[-acconunpoBaHHBIA pak, Takod kak capkoMma Kamomm; pak MOJOUHOH >Keesbl; pak
KOCTEH; pak MO3Ta; paK T'OJIOBBI U IIE€H, HEXOPKKUHCKYIO TUM(POMY, aJICHOMY, IFIOCKOKJIETOUHYIO KaplIuHOMY,
paK TOPTaHHU, PaK KEIIHOTO ITy3BIPS M JKEIIHBIX MPOTOKOB, PAaK CETYATKH, paK MHIIEBOJA, PaK JKEIyIOIHO-
KHIIEYHOTO TPaKkTa, PaK SHYHUKOB, paK MAaTKW, PaK IIMTOBHIHOMN JKEJIe3bl, paK SMYEK, paKk dHIOMETPHS, Meia-
HOMY, paK TOJCTOW W MPSAMOI KHIIKH, PaK JIETKUX, paKk MOYEBOTO ITy3BIpA, PaK MPeACTaTeIHHOM Kele3bl, pak
JeTKUX (BKITIOYAs HEMEJIKOKIETOUHYIO0 KapIIMHOMY JIETKHX), PaK TOKEITyIOYHON JKeJe3bl, CApKOMBI, OITyXO0JIb
Bunemca, pak medku MaTKH, pak TOJIOBHI M IIE€H, pak KOXXH, Ha30(hapHHTEANbHYIO KapIIHHOMY, JINIIOCAPKOMY,
SNHUTENNATBHYI0 KapIIMHOMY, OYEYHO-KJIETOUHYIO KapIIHHOMY, a€HOKapLUHOMY KEITYHOTO Iy3BIps, IHIOMET-
pHaJBHYIO CapKOMY, MYJIbTUPE3UCTEHTHBIH pak. B oHOM BapuaHTe ocyriecTBiIeHUs NpoindepaTuBHOE 3a0071e-
BaHME BKJIIOYACT HEOBACKYJISIPU3AIMIO, CBA3aHHYIO C aHTMOTCHE30M OITyXOJIH, MaKyJIApHYIO JereHeparuio (Ha-
HpUMep, BIaKHYIO/CYXyI0 BO3PAaCTHYIO MaKyJISIpHYIO JAET€HEpalHio), HEOBACKYIAPH3aLMI0O POTOBHUIIBI, THa0eTH-
YEeCKYI0 PETHHOIATHIO, HEOBACKYISIPHYIO TJIayKOMY, MUOIIMYECKYIO JereHepanuto. B oxHOM BapuaHTe ocylie-
CTBJICHUS ITPOJIU(EepaTUBHOE 3a00JIEBaHNE BKIIOYAECT PECTEHO3 U MTOJIMKHUCTO3 TI0UEK.

ITox ncmomb3yeMbIM B HACTOSIIIEM OMHMCAHWW "ayTOMMMYHHBIM 3a0oiieBaHHeM' TOJpa3yMeBaloT J000e
3a0oJeBaHNe, COCTOSHUE, MIPU3HAK, TCHOTHIT WM (PEHOTHUII, 0XapaKTePU30BAaHHBIN ayTONMMYHUTETOM, KaK H3-
BECTHO B JIaHHOW 00JaCTH TEXHWKH. AYTOMMMYHHBIC 3a00JICBaHMS BKIIOYAIOT, HO HE OTPAaHUYMBAIOTCA MMH,
HaIpUMep, PacCesHHBIH CKIEPO3, CaXapHBI IOuabeT, BONYAHKY, CKIepomepMy, (PHOpOMHANTHIO, OTTOP)KEHHE
TIPY TpaHCTUIAHTAIMY (HarpuMep, podriIakTHIecKuid 3Q(HEKT B OTHOIIEHUH OTTOPKEHUS AJTIOTPAHCILIAHTATA),
MIEPHUIIMO3HYI0 aHEMUIO, PEBMAaTOMAHBIA apTPUT, CUCTEMHYIO KPAaCHYIO BOJTYAHKY, JEPMAaTOMHO3HT, TSKEIYIO
MHACTEHHUIO, )PUTEMATO3HYIO BOJUAHKY, PaCCeSTHHBIN CKIIepo3 U Oone3Hsb [ peliBca.

[Mon "vHdpekunoHHpM 3a007eBaHEeM" TIOAPAa3yMEBaIOT JII000E 3a00JIeBaHNE, HAPYILICHNE WIIN COCTOSHHE,
CBSI3aHHOE C MH(EKIIMOHHBIM areHTOM, TaKUM KaK BHPYC, OaKTepusi, TpHO, MPUOH MM TapasHuT.

N3o6peTenrie MOKeT OBITh HCHOIB30BAHO JUII MMMYHH3AIMH B OTHOLICHUH MTaTOT€HOB, KOTOPHIE BBI3bIBA-
10T HHpEKIMOoHHOEe 3a0osieBanne. [IpuMepsl TaKMX MaTOr€HOB NPUBECHBI HIXKE.

[Ton "HeBpoiorMueckuM 3aboieBaHHEM" MOAPa3yMeBAIOT JI000e 3a00ieBaHue, HApYyLUIEHUE MM COCTOS-
HHe, Topakarolee ICHTPaJbHYIO WIN IepudepruecKyo HEpBHYIO cucTeMy. HeBpomormueckme 3a0ojeBaHUS
BKITIOYAIOT, HO HE OTPAaHMYUBAIOTCS UMH, 3a00JI€BaHUS WM HAPYIICHHS WIA NepuPepudIecKoi, MM IeHTpalb-
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HOM HEpBHOHM CHCTEMBI, BKIIIOYasi, HarpuMmep, 0oyie3Hb AJblreiiMepa, aHEeBpU3MY, MOBPEKACHHE MO3Ta, CHH-
JIPOM 3aIlsICTHOTO KaHaja, aHeBPU3MY COCYIIOB FOJIOBHOTO MO3ra, XpOHHYECKyro 00ib, Oose3ns Kpeltudensaa-
Sko0a, smtencuo, Xopeo ['eHTHHIrTOHAa, MEHHUHTHUT, STIJICTICHI0 M JAPYTHe HEBPOJIOTHYECKHE 3a00JIeBaHUs,
HapYIICHUS U CHHIPOMEI.

ITox "pecnupaTopHbIM 3a0o0JieBaHHEM" TMOAPA3yMEBAIOT JF000€ 3a00JeBaHUE WM COCTOSHHUE, MTOPaXKaro-
miee ApIXaTelbHbIe MyTH. PecnmparopHeie 3a00iieBaHUs BKIIIOYAIOT, HO HE OTPAHMYHMBAIOTCS MMM, HAIpUMED,
acTMy, XpOHHUYECKYIO OOCTPYKTHBHYIO OoJie3Hb Jierkux (XOBJI), amneprudecknii puHAT, CHHYCHT, aJliepruye-
CKHE peaKkliy, 3aTPyJHEHHOE JIBIXaHNe, PECIHUPATOPHBIA TUCTPECC-CHHAPOM, MYKOBHCIUAO3, JIETOYHYIO THITEP-
TEH3HIO WJIM Ba30KOHCTPUKIMIO U SMPH3EMY.

[Mox "cepaednHo-cocyAnCTHIM 3a00sieBaHNEM" TTIOIPa3yMEBAIOT 3a00JIeBaHKE MM COCTOSIHUE, TIOpaXkarolee
cepAle ¥ COCyAnCTyIo cucteMy. CepedHo-coCyAuCThIe 3a001eBaHNs BKIIIOYAIOT, HO HE OTPaHUYUBAIOTCS UM,
Harpumep, uiremudeckyto 6osesns cepaua (MBC), nepedposackyisipayto 6one3ns (LIBB), aopTanbhblil cTeHO3,
3a0oneBaHne nepueprudeckux COCyJ0B, HHPAPKT MHOKapAa (CEpACYHBIH NMPHUCTYI), apUTMHIO U 3aCTOHHYIO
CepIEUHYI0 HEIOCTaTOYHOCTb.

[Tox wucmonb3yeMbIM B HACTOSIIEM OIMHMCAHWU "TIa3HBIM 3a00JeBaHHEeM' MOApa3yMeBaloT JII000e 3a0oiie-
BaHUE, COCTOSIHUE, IPU3HAK, TEHOTHUI WK (PEHOTHII T1a3 U CBSA3aHHBIX C HUMH CTPYKTYp. [ Ta3HbIe 3a001eBaHus
BKITIIOYAIOT, HO HE OTPAaHIMYUBAIOTCS UMU, HAIIPUMEP, KUCTO3HBIN MaKyJIAPHBIN OTEK, THA0ETHUECKYIO PETHHOTIA-
THIO, PEIIETYATYIO AUCTPOQHIO, OKKITIO3HIO BEHBI CETYATKH, OKKITIO3UIO apTEPHH CETYATKH, MaKyJIPHYIO Jere-
Hepanuio (HampuMmep, BO3PacTHYIO MaKyJLIPHYIO JIeTeHepaluio, Takylo kak BiaxkHas BMJ] wmm cyxas BMI),
TOKCOIUTIa3MO3, TNTMEHTHHIN PETUHUT, KOHBIOHKTHBAIBHBIA Pa3phIB, Pa3phIB POTOBUIIBI, TIIAYKOMY U TIOZOOHEIE.

[Mox "merabonmyeckuM 3aboseBaHHeM" MOAPa3yMEBAIOT JIF000e 3a00JICBaHUE WM COCTOSIHUE, TOpakalo-
mee Merabonnueckue myTH. Meraboiandeckoe 3a00sieBaHNE MOKET IPUBECTH K HEHOPMaJbHOMY MeTadoimnye-
CKOMY TIpOLieCCy WJIM BPOXKJICHHOMY BCIICIICTBHE HACJIEICTBEHHOTO HapyuieHUs (hepMeHTa (BpOXKIECHHOE Hapy-
IeHre oOMeHa BEIIECTB) WM NIPUOOPETEHHOMY BCJICICTBHE 3a00I€BaHMs SHIOKPHHHOTO OpraHa WM HeJ0cTa-
TOYHOCTH METabO0JIMYEeCKN Ba)KHOTO OpraHa, TAaKoro Kak IedeHb. B oHOM BapuaHTe OCyIIECTBICHUS MEeTab0IH-
gecKoe 3a00JIeBaHNe BKIIIOYAET OKUPEHHE, PE3UCTCHTHOCTh K MHCYJIMHY U AuabeT (Hampumep, 1-0ro THra u/vim
nmuaber 11-oro tuma).

ITox "nepmatosorndyeckuM 3aboseBaHreM’ TOIpa3yMeBalOT J000e 3a00JieBaHUE MM COCTOSHHE KOXKH,
JIEPMBI HJTH JTFO00# TONCTPYKTYPHI B HEH, TaKOH KakK BOJIOCHI, GOJUTHKYJA U T.A. Jlepmaronormdeckue 3aboeBa-
HUS, HAPYIICHUS, COCTOSIHUS U IPU3HAKKA MOTYT BKIIIOYATh [ICOPHA3, SKTOMMMIECKUN JEPMATUT, paK KOXKH, TAKOH
KaK MeJaHOMa ¥ 0a3aJbHO-KJIETOYHAs KapIIMHOMA, BEITaJICHUE BOJIOC, YIAJICHHE BOJIOC U N3MEHEHHS B IIUTMEH-
TaIVH.

[Mox "cmyxoBbIM 3a00sIeBaHHEM" TIO/Ipa3yMEBAIOT JTr000¢ 3a00JIeBaHIe TN COCTOSTHUE CITyXOBOW CHCTEMBI,
BKJIIOYAsl YX0, TaKO€ KaK BHyTPEHHEE YXO, CPEAHEE YXO0, HApy>KHOE yXO, CIIyXOBOH HEPB U JIIOObIE MOJICTPYKTY-
pol B HeM. CyXoBbIe 3a00JI€BaHUs, HAPYIICHUS, YCIOBHS U MPU3HAKH MOTYT BKIIFOYATh TOTEPIO CIIyXa, TIYXOTY,
IIYM B yIIIaX, TOJIOBOKPYKCHHE, HAPYIIICHUE PABHOBECHUS M KOOPAUHAIINU JBHKCHHUS.

B KoOHTekcTe HACTOSILNEro ONHMCAHHWS TEPMHUH "KOpOTKas MHTepdepupyomias HyKJICHHOBas KHCIOTa"
(xkuHK) otHOCHTCS K M000¥ MOJIeKyJle HyKIEHHOBOW KHUCIIOTHI, CIOCOOHON MHTHOMPOBATHh WIIH TIOJABIISAThH JKC-
MIPECCHIO0 TEHOB MJIM PETUIMKAIINIO BUpyca ¢ moMolbio onocpenoBanuss PHK-uatepdpepennnn (PHKu) wnn caii-
JICHCWHTA T€HOB TOCIeI0BaTebHO-criennraeckuM o0pa3oM. OHa BKIIFOYAET MOJIEKYJIBI KOPOTKOW HHTEPhEPH-
pytomert PHK (kuPHK), mukpoPHK (MuPHK), kopoTkux uaTEp)EepUpYIONINX OJUTOHYKICOTHIOB U XUMHIECKH
MOIU(HUIIMPOBAHHON KOPOTKOH MHTEepdepupyrome HykiaenHoBoi kucioThl. KWPHK orBercTBennnr 3a PHK-
MHTep(EPEHIINIO, TIPOIECC MOCIIET0BATENHHO-CIEIN(PHIECKOTO TTOCTTPAHCKPHITLIOHHOTO CaJICHCUHTa TEHOB Yy
KHUBOTHBIX M pactenuil. kKuPHK renepupytorcs pubonykneasoit 111 pacmieruienus n3 6onee JIMHHOM IBYX1Eno-
yeynoit PHK (auPHK), koTopast siBnsieTcsi roMOJIOrMYHON MITH CHIEU(PUIHON /ISl LIEJIEBOTO MTOJaBIIsIeMOT0 TeHa.

Tepmun "PHK-unTepdepennus” (PHKu) npeacrapiser cob0if METOMMKY MOCTTPAHCKPHUITIIHOHHOTO IIEJe-
BOTO CalJICHCHHTa T€HOB, KoTOopas ucnoib3yer areHT PHKu mis pacmemienust matpuunoit PHK (MPHK), co-
JIepKaIIei MoCIeIOBaTEIbHOCTD, KOTOpas SBIIACTCS TAaKOW ke Kak win monobHoi areary PHKu. Cm.: Zamore
and Haley, 2005, Science, 309, 1519-1524; Zamore et al., 2000, Cell, 101, 25-33; Elbashir et al., 2001, Nature,
411, 494-498; u Kreutzer et al., PCT Publication WO 00/44895; Fire, PCT Publication WO 99/32619; Mello and
Fire, PCT Publication WO 01/29058 u mogo6HsI€.

B xonrtekcre Hactosimero onucanus PHKu cootBeTcTByeT Apyrum TepMHUHAM, TPUMEHSAEMBIM ISl OTTHUCA-
HUS TIociegoBareabHO-crerduaeckoii PHK-nHTEpdepeninm, TakuM Kak MOCTTPAHCKPUTIIIMOHHBIA CalICHCHHT
TeHOB, MHTMOMPOBAaHNE TPAHCIINHN, MHTHONPOBAaHNE TPAHCKPHUIIINK WX SIUreHeTnka. Hampumep, cocTaBel,
COJIeprKallye JIMUAbI H300pETeHMs, MOTYT OBITh HCIIOJIBb30BaHbl B COYETaHUH ¢ MosieKyiaamMu KnHK aist amure-
HETHUYECKH MOJIABJICHUS T€HOB WIM Ha NOCTTPaHCKPHUIILIMOHHOM YPOBHE W/MITH MPEATPAHCKPUIIIIMOHHOM YPOBHE.
B HeorpaHnmumMBaroneM rnpuMepe MOy HKCIIPECCHH TEHOB ¢ oMol Moiiekysn knHK Moxer mpoucxo-
muTh B pesyibrate kuHK-omocpenosannoro pacmemnenns PHK (i koxupyromei, ninu Hexkoaupytomeit PHK)
¢ momo1nsio RISC mim anbTepHaTHBHO HHIMOMPOBAHMS TPAHCIISLIUY, KaK U3BECTHO B TAHHOW 00JIACTH TEXHUKH.
B npyrom BapmaHTe OCYIIECTBICHHUSI MOIYJISILIUS DKCIIPECCHU TeHOB ¢ nmomotbio KnHK mMoxeT nponcxoaurts B
pe3ysbTaTe HHTUOUPOBAHHS TPAHCKPHUIIINK, TAKOW Kak coobmiaeTcs, Hanmpumep, B Janowski et al., 2005, Nature
Chemical Biology, 1, 216-222.

-28 -



040257

Tepmun "unarnourop PHKu" npencrasnser coboii 1r00yt0 MOJIEKYITy, KOTOpasi MOXKET MOJaBIATh (HaIpu-
Mep, CHIKaThb WIM HHrHOUpoBaTh) GyHKIMIO i aktuBHOCTE PHK-nHTEpdepenuy B KieTke Wwin y narnueHra.
HNurudurop PHKu mMoxet moxasnsate, cHIkaTh Wi naruouposars PHKu (manmpumep, PHKu-onocpenoBanHoe
pacIierieHre [eIeBOTr0 NOJNHYKICOTH I, HHIHOMPOBAHNE TPAHCISIIIUN WX TTOIABICHNE TPAHCKPHIIIIUH) C TI0-
MOIIIBIO B3aUMOJICHCTBUS WJIM BMEIIATEIhCTBA B PYHKIHMIO JII0oO0ro KoMmmoHeHTa myT PHKwu, Brirouass 6enko-
BbIE KOMIIOHEHTHI, Takue Kak RISC win KOMITOHEHTHI HYKJIEHMHOBBIX KHCJIOT, Takue kak MUPHK wmu kuPHK.
WNurudurop PHKu moxeT npenctaBisate coboir Monekyny kuHK, aHTHCMBICIOBYIO MOJIEKYIy, anTaMep HIIH
HEOOJIBIIYIO MOJIEKYJTy, KOTOpasi B3auMoJieicTByeT win BMemmuBaercs B Gpynaknuto RISC, muPHK, nnu kuPHK,
Wi J1o6oit npyro# komnoHeHT mytn PHKu B knetke wim y nauunenra. [Ipn uaru6uposannn PHKu (Hanpumep,
PHKwu-onocpe1oBaHHOM pacIIeIICHUH [EJIEBOI0 MOJIMHYKISOTHAa, HHI'MOMPOBAaHUHU TPAHCIISALIMN WU T10/1aBJIe-
HUH TpaHcKpunuuy) naruoutop PHKu Moxer ObITh MCIONB30BaH Il MOIYJISIIUH (HAIIPUMEp, aKTHBALUH HIIH
MOABJIEHUsT) HKCIIPECCHH IIeJIeBOro reHa. B oxnom Bapuante ocymiectiienus: naruourop PHK ncnonssyercs
JUISL aKTHBAIMH AKCIIPECCHH T'€HOB C MOMOIIBIO BMEIIATEIbCTBA (HAIpUMeEp, YMEHBIICHHS WM IpeloTBpallie-
HHS) B DHJIOTCHHOE IOJaBJICHUE WJIM WHTHOMpPOBaHME SKCIPECCHH T'€HOB 4Yepe3 MHIHMOMpPOBaHWE TPaHCILINY,
uHTHOMpOoBaHne TpaHckpunuu wikm RISC-onmocpenoBaHHOe pacilelUieHHe TOMUHYKICOTHIa (HAIpuMep,
MPHK). CrankuBasch ¢ MexaHU3MaMHU dHIOTEHHOHN pEenpeccry, CalICHCHHTa WIIM MHTHOUPOBaHUS dKCIPECCHU
reHoB, nHrHONTOpEl PHKM M300peTeHns, cienoBaTenbHO, MOTYT OBITh MCIIOJIB30BAHBI I aKTHBALIMU HKCIIPEC-
CHUH T€HOB JUIS JIeUeHHUs 3a00JICBaHUN MITM COCTOSIHHH, BO3HUKAIOIINX B pe3ynbTare nmoTepu pyHkmwmm. Tepmun
"uaruburop PHKu" ucnons3yiot B3anmoszamensiemo ¢ TepMuHoM "knPHK" B pa3nuuHbIX BapuaHTax OCYIIECTB-
JICHHS B HACTOAIIEM OIHCAHWH.

Tepmun "marpuunas puOonyknenHosast kucinora" (Marpuunas PHK, MPHK) otHocutcst k Monexyne pu-
6onyknennoBoit kucnotsl (PHK), kotopast onocpeayer nepeHoc reHeTHYeckoil MHpopMalu K pudocomMaM B
IIUTOILIA3Me, I/Ie OHA CITY)KHT B Ka4yecTBE OCHOBBI JJIsl cHTe3a Oenka. OHa cuHTe3upyercst u3 marpuanoi JTHK
B TeueHue mnporecca Tpanckpurui. Cm. The American Heritage® Dictionary of the English Language, Fourth
Edition (Updated in 2009). Houghton Mifflin Company.

"Pubonyknennosas kucnora" (PHK) mpeacrapnsier coboli mommMep HyKJIEOTHIIOB, COSIMHEHHBIX (hoco-
JA(GUPHOI CBSI3bI0, B KOTOPOM KaK/IbIH HYKJICOTHI COAEPKHUT PHO03y WM € MOJM(UKAIMIO B KaUeCTBE KOM-
MOHEHTa caxapa. Kaxapiii HykineoTua coaepxut anenud (A), ryanut (G), muro3ud (C), ypammr (U) wimm ux Mo-
muuKauy B KadecTBe ocHOBaHMs. [ eHeTndeckas nHpopmarmsa B Moekyine MPHK 3akoaupoBana B mocieno-
BaTENFHOCTH HYKJICOTHIHBIX OcHOBaHWI Mosekyinsl MPHK, xoTophie pacnonokeHsl B KOJOHAX, COCTOSIINX U3
TpeX HyKICOTHIHBIX OCHOBAHMN KakIbId. Ka)knplit KOJOH KOAMPYET ONpENeIeHHYI0 aMUHOKHCIIOTY TOJIHIIET-
TH/Ia 32 UCKITIOYEHUEM CTOI-KOJOHOB, KOTOPBIC OCTAHABINBAIOT TPAaHCIHILUIO (CHHTE3 Oenka). B xuBoil KieTke
MPHK Tpancmnoptupyercs B pnbocomy, MecTo cuHTe3a Oenka, TZie OHA MPEIOCTABISAET TeHETHIECKY0 HHPOP-
Manuio Jisi cuHTe3a Oenka (TpaHcisuuu). st moapoOHoro ommcanust cM. Alberts B et al. (2007) Molecular
Biology of the Cell, Fifth Edition, Garland Science.

B sykapnorax MPHK tpanckpubupyercs in vivo B XpoMocoMax C IMOMOIIbIO KieTouHoro ¢pepmenta PHK-
noiuMepassl. Bo BpeMs wiM TOCie TpaHCKPUMNIMHU in vivo 5'-kam (takxke HaspiBaeMbii PHK-kam, PHK-7-
metwiryano3us-ka1n win PHK m7G xan) nob6asmnstor in vivo k 5'-konmy MPHK. 5'-kam mpencraBnser coboii
KOHEYHBIH 7-METUITYaHO3UHOBBIH OCTAaTOK, KOTOPBIA cBsi3aH 4epe3 5'-5'-TpuocdaTHyro CBS3b C TEPBHIM
TpaHCKpHOUPYEMBbIM HYKIeOoTHIOM. Kpome Toro, 60NBIIMHCTBO dyKapruoTHieckux Mosnekyn MPHK nmerot mo-
TUaIeHUTIBHBIN GparmenT ("momm(A)xBoct") Ha 3'-koH1Ie Monekyssl MPHK. In vivo sykaproTrueckas KieTka
nobapmseT mou(A)XBOCT TOCIE TPAHCKPHITIIMN YacTO JUTMHON MPUONM3HTENbHO 250 ocTaTKoB aneHo3mHa. Ta-
KM oOpa3oM, TUMHYHAs 3penas sykapuotudeckas MPHK mMeer cTpykTypy, KoTopas HaduWHaeTcs B 5'-KOHIIE
MPHK xam HykineoTuna ¢ mocnenyromei S'-Hetpancaupyemoit o6macteio (5S'UTR) HyKI€0THAOB, 3aTEM OTKPHI-
TOW PaMKOM CUMTHIBaHUs, KOTOpasi HAUMHACTCS ¢ MHUIMHUPYIOIIETO KOIOHA, KOTOPBIA NpeACTaBIsieT cO00i Tpu-
wieT AUG HyKJICOTHIHBIX OCHOBaHHH, TO €CTh KOAMPYIOLIYIO IOCIEN0BAaTEIbHOCTh JUIsl Oenka, U KoTopas 3a-
KaHYMBAETCS CTOI-KOJOHOM, KOTOPBIH MOXeT npeacTaBisaTh coboit tpumier UAA, UAG umu UGA HykiieoTH-
HBIX OCHOBaHHMH, 3ateM 3'-HeTpaHciupyemoii obmacteio (3'UTR) HykIeoTHIOB M 3aKaHUMBAs MOJIMAAEHO3WHO-
BbIM XBocTOM. [IprHMMas BO BHHUMaHME, YTO XapaKTEpPHbIE OCOOCHHOCTH THITMYHOHN 3pesioi 3yKapHOTHYECKOH
MPHK BBIpaGoTaHBI €CTECTBEHHBIM 00pa30M B 3YKapHOTHUYECKOW KJIETKE in Vivo, TaKHe jK€ WIH CTPYKTYPHO H
(OYHKITMOHALHO KBUBAJICHTHBIE XapaKTePHbIE OCOOCHHOCTH MOT'YT OBITh TOJYUEHBI in Vitro ¢ UCIIOJIL30BaHUEM
METOJIOB MOJIEKYJIsIpHO# Omonorun. CooTBeTCTBEHHO, Mr00ast PHK, nMetomas cTpykrypy, o00HYIO THITUIHOK
3penoii aykapuorndeckoit MPHK, Moxer ¢yHkimornpoBath kak MPHK u HaxomuTcs B paMKkax TepMuHA "'Mat-
puvHAas pUOOHYKJIEMHOBAs KuciaoTa'.

Moutekyina MPHK 00b19HO MeeT pasmep, Ipu KOTOPOM OHA MOKET OBITh MHKAIICYJUPOBaHA B JTUITHIHYIO
HaHOYacTHIy u300pereHus. B To Bpems kak pasmep monexynsl MPHK BapsupyeTcs B Ipupoje B 3aBUCHMOCTH
ot unenrudukanun BunoB MPHK, xotopas koxupyer onpesneneHHbIH 0enok, cpenHuii pazmep Mosekyast MPHK
cocrasseT 500-10000 ocHOBaHMIA.

B xoHTEeKcTe HacToAIIEro onucaHusl TepMUH "pepMeHTaTHBHAsT HYKJIEHHOBasl KHCIOTA" OTHOCHTCSI K MO-
JIeKyJie HyKIEMHOBOH KHUCIIOTHI, KOTOpasi 00J1ailaeT KOMIUIEMEHTapHOCTBIO B CyOCTpaT-CBA3BIBAIOIIEH 00IacTH K
OIIpeZIeTICHHOMY 1IeJIEBOMY T€HY U TaKkKe MMeeT (DepMEHTaTHBHYIO aKTHBHOCTh, KOTOpas JACHCTBYET I CIeNH-
(ugeckoro pacmeruienus 1esneBoii PHK, mpu atom mHakTHBHpYs Mosekyny 1eneBoit PHK. KommiementapHbie
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YYaCTKU O0CCICUUBAIOT JOCTATOYHYI) THOPUIM3AIMIO MOJCKYIB (DEPMEHTATHBHON HYKJICHHOBOW KHUCIIOTHI K
nenesoit PHK u Takum o6pa3om nmomyckatoT pacimerienne. Kommemenrapaocts 100% sBisieTcst nmpearnoyTu-
TENBHOW, HO KOMIZIEMEHTapHOCTh TONBKO 50-75% Takike MOKET OBITh MPUTOIHON B JAHHOM M300pETCHUH (CM.
Hanpumep, Werner and Uhlenbeck, 1995, Nucleic Acids Research, 23, 2092-2096; Hammann et al., 1999, An-
tisense and Nucleic Acid Drug Dev., 9, 25-31). HykienHOBBIE KHCIOTHI MOTYT OBITHh MOJIU(DHUIIUPOBAHBI B OCHO-
BaHWH, caxape n/minu (ocaTHHIX Tpynmax. TepMuH (epMEHTATUBHAS HYKJICHHOBAs KHCJIOTa HCIOJB3YETCS
B3aMMO3aMeHsIeMOo ¢ ¢dpa3amMu, TaKUMH Kak puOo3umbl, kataautndeckas PHK, ¢epmentatusHas PHK, katamm-
trdeckas JIHK, anra3uM wim antamep-CBS3BIBAIOIINNA pHOO3UM, CIIOCOOHBIN K PETYIMPOBAHUIO PUOO3HM, KaTa-
JMTHUYECKHUE OJIMTOHYKJICOTH b, HykIeo3uM, JJHK3um, PHK-pepment, snnopndonykiieasa, sHA0HyKII€a3a, MH-
HU3UM, JIua3uM, oiurosuM win JITHK-depmenT. Bee naHHBIE TEPMHHOIOTHH OMUCHIBAIOT MOJICKYIIBI HYKJICHHO-
BOM KUCIIOTHI ¢ JEpPMECHTATHBHON aKTUBHOCTHEO. OCHOBHBIC OCOOCHHOCTH MOJICKYJIBI (PEPMEHTATUBHOIN HYKIICH-
HOBOH KHCIIOTBI 3aKITIOYAIOTCS B TOM, YTO OHA MMEET CIeIM(pUICCKrii CyOCTPaTCBI3BIBAIOIINN YIaCTOK, KOTO-
Pl SIBISICTCS KOMIDIEMEHTAPHBIM K OJHOM WJIM 0oJiee LEJICBBIM O0JIACTSIM HYKJICHHOBBIX KHCJIOT, H YTO OHA
UMEeT HYKJICOTHUIHBIC TMOCIICIOBATEIFHOCTH B MpEeiiaX WIH OKPYXKAIOIIHE TOT CyOCTpaT-CBA3BIBAIONINIA y4a-
CTOK, KOTOPBIE MPHUIAIOT AKTHBHOCTD PACIICIUICHUS W/IIN JIUTHPOBAHNS HYKICHHOBOI KHUCIOTHI MOJIEKYJe (CM,
Hanpumep, Cech et al., matent CIIHA 4987071; Cech et al., 1988, 260 JAMA 3030). Pu6o3umbl 1 MOJIEKYIIBI
(hepMEHTaTUBHONW HYKJIEWHOBOH KHCIIOTHI IO HM300PETEHHIO MOTYT OBITh XMMHUYECKH MOAM(UIIMPOBAHHBIMU,
HaIpuMep, KaK ONICaHO B JAHHOW OOJIACTH TEXHUKH U Jajiee B HACTOSIIEH 3asBKe.

B KOHTEKCTE HACTOSIIETO OMICAHUSI TCPMHUH "aHTHCMBICIOBAs HYKJIIEMHOBAs KUCIOTA" OTHOCHUTCS K MOJIe-
KyJe HehepMEHTaTUBHON HYKJICHMHOBOHW KHCIOTHI, KOoTopas cBs3biBacTcs ¢ meneBoit PHK mocpencrBom PHK-
PHK, i PHK-IHK, nwnn PHK-ITHK (menTunHast HykiaenHoBas kuciota; Egholm et al., 1993 Nature 365, 566)
B3aUMOJICHCTBUN M M3MEHSICT akTUBHOCTH HeneBoit PHK (mst 0630pa cm. Stein and Cheng, 1993 Science 261,
1004 nu Woolf et al., matrenr CLHA 5849902). AntncmeicnoBas JIHK moxer ObITh CHHTE3MpOBaHA XMMHUYECKH
WY DKCIIPECCHPOBAHA C IMOMOIBIO UCIIOJIb30BaHMS SKCIPECCHOHHOTO BekTopa onHolenodeynoit JJHK mmm ero
9KBHUBAJICHTA. AHTHCMBICIOBBIC MOJCKYJBI 10 U300PCTEHUIO MOTYT OBITh XMMHUYECKH MOIU(PHINPOBAHHBIMH,
HaIpuMep, KaK ONMCAaHO B JaHHOW 00JIAaCTH TEXHHUKH.

B KoOHTEKcTe HACTOSIIETrO ONMHMCAHUS TEPMHH "akTuBHpYyromas obmacte PHa3er H", oTHOCHTCS K oOmacTu
(oObruHO OoJIee YeM WM paBHOW 4-25 HYKIICOTHIIOB B JUTHHY, IPEANOYTHTEIHHO 5-11 HYKJICOTHIOB B JTHHY)
MOJICKYJIbl HYKJIEHHOBOW KHCJIOTBI, CIOCOOHOH cBs3bIBaThes ¢ 1eneBoit PHK ¢ oOpa3oBaHmeM HEKOBaJICHTHOTO
KOMIUIEKCa, KOTOPBIH pacro3HaeTcsi kieTouyHbiM GepmenTom PHazoit H (cm., Hampumep, Arrow et al., mateHt
CIIIA 5849902; Arrow et al., marent CIIA 5989912). ®epment PHaza H cBs3pIBaeTCsl ¢ KOMIUIEKCOM MOJIEKY-
JIbI HYKJIEMHOBOM KUCIOTHI - nieneBoit PHK u pacmennser nocnenosarensHocTh nenesoit PHK.

B KkoHTeKcTe HACTOSILEro OMMCcaHus TEPMHH "2-5A aHTHUCMBICIIOBass XUMepa" OTHOCUTCS K aHTUCMBICIIO-
BOMY OJINTOHYKJICOTHIY, coaeprkateMy 5'-pocdopunmpoBanHblil 2'-5'-cBA3aHHBIN aeHIIATHBIN ocTaToK. [laH-
HBIC XMMEpPBI CBs3bIBAIOTCS ¢ meneBoir PHK mocnemoBarenpHO-crieriuuyeckiM 00pa3oM U aKTUBUPYIOT KJle-
TOYHYIO0 2-5A-3aBHCHUMYIO pHOOHYKIIea3y, KOTopas, B CBOIO ouepenp, pacueriser neneByto PHK (Torrence et
al., 1993 Proc. Natl. Acad. Sci. USA 90, 1300; Silverman et al., 2000, Methods Enzymol., 313, 522-533; Player
and Torrence, 1998, Pharmacol. Ther., 78, 55-113). Monexynsl 2-5A aHTHCMBICIIOBOW XHUMEPBI MOT'YT OBITH XH-
MHYECKH MOAU(DUIINPOBAHHBIMH, HAIIPUMEP, KaK OMMCAHO B TaHHOH 00JIaCTH TEXHHKH.

B KOHTEKCTe HACTOSIIETr0 ONMHMCAaHUS TEPMHUH "TPHUILIEKCOOPA3yIONUe OJUTOHYKICOTHABI" 03HAYAET OJIU-
TOHYKJICOTH], KOTOPBIH MOXKET CBA3BIBaThCA ¢ nByxuenodeyHoi JJHK mocienoBarensHo-criennpraeckum odpa-
30M JUIA TIONYYEHHUsI TPEXHUTOYHOW crHpaiu. Bputo mokazaHo, 9TO 00pa30BaHHE TaKOH CTPYKTYPHI TpOWHOH
CIMpaIM MHI'MOMPYET TpaHCKpHUMIuio neyeBoro rera (Duval-Valentin et al., 1992 Proc. Natl. Acad. Sci. USA
89, 504; Fox, 2000, Curr. Med. Chem., 7, 17-37; Praseuth et. al., 2000, Biochim. Biophys. Acta, 1489, 181-206).
Mornekybl TPHILIEKC-00pa3yIOIET0 OJMTOHYKICOTHIA MO0 H300PETCHUI0 MOTYT OBITh XMMHUYECKH MOAUUIIH-
POBaHHBIMU, HATTPUMED, KaK OMMCAHO B TAHHOHN 00JIACTH TEXHUKH.

B xoHTekcTe Hactosmero onucanusa tepMuH "noBymka PHK" otHocutesa k monexyne PHK unu antamepy,
KOTOPBI MpeJHa3HAYCH I MPEANIOYTUTEIBHOTO CBS3BIBAHUS C TPEABAPUTEIBHO ONPEIACICHHBIM JIUTAHIOM.
Takoe CBS3bIBAaHHE MOXKET MPHUBECTH K MHTHOMPOBAHWIO WIIM aKTHUBAIUH LieieBoi Moiekyibl. JloBymka PHK
WA anTamMep MOXKET KOHKYpHpPOBAaThb C BCTPEUAIOIICHCA B MPHUPOJE CBA3BIBAIONICH MUIICHBIO 3a CBS3bIBAHHE
ompezeneHHoro nuranna. [lomodueiM oOpazoMm noBymka PHK Moker ObITh NpemHa3HaueHa ISl CBA3BIBAHUS C
penenTopoM 1 OJIOKMPOBATH CBsI3bIBaHME d(HPEKTOPHON MOIEKYIIBI MM MOXET ObITh MpeaHa3HAUYeHA IS CBS-
3BIBAHUS C TIPEICTABILIONINM HHTEPEC PELENTOPOM H MPEIOTBPATUTH B3AaUMOACHCTBHE C PeleNTOPOM. Moeky-
JIBI JIOBYIIKH IO M300PETEHUIO MOTYT OBITh XUMHYECKH MOIU(PHUINPOBAHHBIMHE, HAIIPUMEP, KaK ONHCAHO B JaH-
HOW 00JIACTH TEXHUKH.

B konTekcte HacTosmero onucanus tepmuH "oxHouenodeuHas JJHK" (ou/IHK) otHOCHTCS K BCTpeuaro-
HICHCs B MPUPOIC MM CHHTCTHICCKON MOJIEKYIe e30KCHPHUOOHYKICHHOBOM KUCIIOTHI, CO/ICPIKAIICH JIMHCHHYIO
OJIMHOYHYIO Ienb, HarpuMep, oiJIHK MokeT OBITh CMBICIIOBON M aHTHCMBICIIOBOH TOCIIEIOBATEIIFHOCTHIO TeHA
wm EST (skcnpeccupyromieicss MapKepHOH I10CIIeI0BATEIbHOCTBIO).

B KOHTEKCTE HACTOSIIETO OMUCAHMS TEPMHUH "aiuIO3uM" OTHOCHTCS K MOJCKYJE alUIOCTepUUECKoi dep-
MEHTAaTUBHOW HYKJIECHHOBOW KHUCJIOTHI, BKIrodas, Hampumep, nmareHT CIIIA Ne 5834186, 5741679, 5589332,
5871914 n mybmuxanuu PCT Ne WO 00/24931, WO 00/26226, WO 98/27104 u WO 99/29842.
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B KkoHTEKcTe HACTOAIIETO ONMHCaHWS TSPMHUH "amramep' MOAPa3yMEBacT MOJHMHYKICOTHIHYIO KOMITO3H-
IIMI0, KOTOpasi CIIeIM(UIECKH CBSI3BIBAETCS C LIEJIEBOW MOJIEKYJIONH, B KOTOPOH MOJIMHYKICOTHA UMEET MOCIe0-
BaTEIFHOCTh, KOTOpPAasi OTIUYAETCS OT IOCIIENOBATEIHHOCTH, OOBIYHO paclio3HaBacMOil IENIEBOM MOJEKYIIOH B
kietke. C Apyrod CTOPOHBI, aliTaMep MOXKET MPEICTABIATE COO0H MOJEKYIy HYKIEHHOBOH KHCIIOTBI, KOTOpas
CBSI3BIBACTCS C IIEJIEBOM MOJIEKYNOH, B KOTOPOH IeJeBas MOJIEKyJla €CTECTBCHHBIM 00pa3oM He CBS3BIBACTCA C
HYKJICMHOBOUM KHCJIOTOH. [leneBass MoyieKyaa MOXeT OBITh JIFOOOH MPENCTaBISIIONICH HHTEpEC MOJIEKyIon. Mo-
JIEKYJIBI aliTaMepa o W300PETEHHI0 MOTYT OBITh XUMHYICCKH MOAU(DHUITUPOBAHHBIMH, HAIIPUMED, KaK OMHUCAHO B
JTaHHOM 00JIaCTH TEXHUKH.

CocTaB JHNHIHBIX KOMITO3HITHA

Jns dapMarieBTHIeCKOro MPUMEHEHHS JUIHAAHBIC KOMIIO3UIIUA IO U300PETEHHIO MOTYT BBOJHUTH JHTE-
PATBHBIMU WM TIAPCHTEPATbHBIME IyTSIMHU, BKIIOYAs BHYTPUBEHHOE, BHYTPHUMBIIICYHOE, MOAKOXHOE, dpe-
CKOXXHOE, Yepe3 JbIXaTellbHbIe IyTH (a3p030Jb), IMepopaibHOE, WHTpPaHa3aJIbHOE, PEKTAJIbHOE, BarMHAIBHOE,
OyKKaJIbHOE, HOCOTJIOTOYHOE, JKEeNTyJOYHO-KUIIEYHOE WM CYOJIMHIBaJbHOE BBeAeHUE. BBeneHne MoxkeT OBITH
CUCTEMHBIM WJIM MECTHBIM. MeCTHOE BBEACHHUEC MOXET BKIIOYATh, HAPHMEP, KaTCTCPU3AIUI0, UMIUIAHTAIIHIO,
OCMOTHYECKHH HACOC, MPSIMYIO HHBEKIINIO, KOXKHOE/IpECKOKHOE MPIMEHEHIE, CTCHTHPOBAHNE, YIIHBIS/TTIa3HbIC
KaIlJTi WA BBeJeHHE B BOpOTHYIO BeHy. CoeauHeHust Gopmyisl (1) TOIDKHBI OBITH OIEHEHBI B OTHOIICHUM HX
O6modapmareBTHIeCKIX CBOMCTB, TAKUX KaK PACTBOPHMOCThH M CTAOMIIBHOCTH pacTBopa (depe3 pH), mponwmiae-
MOCTB H T.HA., 9TOOBI BEIOpaTh HamboJee MOIXOAAIIYIO JEKAPCTBCHHYIO (GOPMY M ITyTh BBEACHUS AJIS JICUCHUS
MPEII0IaragMoro MoKa3aHusI.

Komrmozuiuu 1o n3o00peTeHnio 00bIIHO, HO HE 00s13aTeNIbHO, OYAYT BBEICHBI B BHJIE COCTaBa B COUCTAHUHU
C OJHUM WM Oojiee (papMaIleBTUYCCKH MPUCMIIEMBIMU SKCIUIHECHTAMH. TepMHH "IKCIMIUCHT" BKIIIOYACT JIFO-
0011 MHIpeIMEeHT, OTJIMYHBIA OT coeuHeHMs(i) n300peTeHus, APYroi JINIUIHBI KOMIOHEHT(bI) U OHoJIOTHYe-
CKU aKTUBHBIN arcHT. DKCIMITUEHT MOXKET NPUAATh WK (PYHKIHMOHATBHBIC (HAIPUMEpP, KOHTPOIb CKOPOCTH BBI-
CBOOOXKIIEHUS JIEKAPCTBEHHOT'O CPEJICTBA) /WM HE(QYHKIMOHAIbHBIE (HalpuMep, BCIIOMOTaTeIbHOE BEIIECTBO
WM pa30aBHUTENb) XapaKTepHble 0COOEHHOCTH COCTaBaM. BRIOOp SKCIMITMEHTa B 3HAYNTEILHON CTETIeHH OyneT
3aBHCETHh OT TaKUX (PaKTOPOB, KaK OTMPEACICHHBIA CTI0CO0 BBEACHUS, BIUSIHNE HKCIIUINEHTa Ha PaCTBOPHIMOCTD
1 CTaOMIIBHOCTh, 1 0OCOOEHHOCTD JICKApCTBEHHON (OPMBI.

Tunmunele GapManeBTHUECKH MPHEMIIEMbIe SKCIUITAEHTHI BKIIIOYAIOT: pa30aBUTENH, HAIpUMep, JaKTO3y,
JIEKCTPO3y, caXxapoly, MaHHUT, COPOUT, EIUTION03Y W/WIH TIIMLIUH; CMa3bIBAIOIIIE BEIIECTBA, HAIPUMED, THOK-
CHUJI KPEMHUSI, TaJIbK, CTCAPHHOBYIO KHCIIOTY, €€ COJb MAarHHs WIIH KaJbIUs F/HIH HOJIHITHICHTTUKOb; CBS3BI-
BAIOIIME BEIIECTBA, HAIPUMEP ATIOMOCHIMKAT MarHus, KpaxMalbHYIO TAcTy, )KeJTaTHH, TParaHT, METHIIICILIIO-
703y, HATPUI-KapOOKCHUMETHIIICILIION03Y W/IUTH MOJUBHHIIIHPPOIUAOH; Pa3phIXJIUTEIN, HATIPUMEpP, Kpaxma-
JIBI, arap, aTbIHHOBYIO KHCIIOTY, WIIH €€ HATPUEBYIO COJIb, WM IIAITyYUEe CMECH; W/HIH aOCOPOCHTHI, KPACUTEIH,
apOMaTHU3aTOPBI W/WITH MOJICTACTUTEIIH.

DKCIUITUEHT MOXKET NPECTaBIsATh cOO0H HOCHTENh BOJHOTO PacTBOPA, KOTOPBIH MOXKET HeoOs3aTeIIbHO
cozepkatb OydepHsIii pacTBop (Harpumep, Oydepusiii pactBop @CB) n/nnm caxap.

Bcecroponnee obcyxaenue GpapManeBTHUECKH MPUEMIIEMbIX SKCIUIIMEHTOB SBIISETCS JOCTYNHBIM B Gen-
naro, Remington: The Science and Practice of Pharmacy 2000, 20th edition (ISBN: 0683306472).

Kommnozuiun mo n300peTeHnio MOTYT BBOAWTE IepopaisHO. IlepopaiisHOe BBeAEHHE MOXKET BKIIOYAThH
TJIOTaHUE, TaK YTO COCAWHEHHE TOCTYHAeT B JKEITyIOYHO-KUIICYHBIN TPAaKT W/IIH OyKKaJIbHOE, JIMHTBAIBHOE
WK CyONMMHTBaJIFHOE BBEICHNE, C TIOMOIIHI0 KOTOPOTO COSAMHEHNE MOMAAaeT B KPOBOTOK HEMOCPEICTBEHHO M3
POTOBOM MOJOCTHU.

Komrmo3uiu 1o u300peTeHnio MOTyT BBOJIUTH NapeHTepasibHo. COeqUHEHHS U KOMITO3UIMH 110 n300pe-
TEHHUIO MOTYT BBOIWTH HEMOCPEICTBCHHO B KPOBOTOK, B IMOJKOKHYIO TKaHb, B MBIIIIY HJIM BO BHYTPEHHUI Op-
rad. [Tomxoxsmiue crocoObl BBEICHUS BKJIFOYAIOT BHYTPUBEHHOE, BHYTPHAPTEPHATIBHOE, HHTPATCKAILHOE, UH-
TPaBEHTPUKYIIIPHOE, HHTPAypETPANTBEHOE, HHTPACTEPHATIBHOE, HHTPAKPAHUAIBHOE, BHYTPUMEBIIICYHOE, BHYTPH-
CyCTaBHOE M IOJKOKHOe. [loaxoasiye ycTpoiicTBa Al BBEACHHS BKIIOYAIOT UTOJIBHBIE (B TOM YHCIE MHKPO-
UTOJILHBIC) HHBEKTOPEI, OC3BITOBHBIC HHBEKTOPBI U METOTUKU HH(Y3HUH.

[TapenTepanbHbie cCOCTaBBI OOBIYHO MPEACTABILIIOT cOO0M BOIHBIE MM MacistHbIe pacTBopbl. Korma pac-
TBOP SIBIIICTCSI BOJHBIM, SKCIHUITUECHTH MPEACTABISIIOT COOOH, Takne Kak caxapa (BKJIOYas, HO HE OrpaHHYNBA-
SICh MU, TIIIOKO3Y, MAaHHHT, COPOUT U T.1I.), COJIH, YTIEBObI U OydepHbIe areHTHl (nMpeamnodtuteasHo pH ot 3 10
9), HO IUIA HEKOTOPHIX NMPUMEHEHUH OHH MOTYT OBITH Oojiee IMOAXOISIIE MPUTOTOBICHBI B BHJE CTEPHIHLHOTO
HEBOJHOTO pacTBOpPA WM B BHJE CyXOil (hOpPMBI, KOTOpBIE OyOyT MCIIONB30BATHECSA B COUYETAHNUH C TOIXOISIIINM
HaTIOJTHUTEJIEM, TAKUM KaK CTepuiIbHas anuporenHas Bonaa (BAN).

[NapenTepabHbBIe COCTaBBI MOT'YT BKITFOYAaTh UMILTAHTHI, OJYYCHHBIC M3 Pa3liaracMbIX MOJIMMEPOB, TAKUX
Kak oI GUPHI (T.€. TOTMMOJIOYHAS KHUCIOTA, MOJMIAKTH, TIOTHIAKTH I-KO-TITUKOJIHI, TOTUKATIPOJIAKTOH, MO-
JUTUAPOKCHOYTUPAT), MOTHOPTOIPUPHI U TONHAHTHIPUIEL. JlaHHBIC COCTABEI MOTYT BBOJIUTH Yepe3 XUPYpruye-
CKHU pa3pe3 B MOJIKOKHYIO TKaHb, MBIIICYHYIO TKaHb MU HEMTOCPESICTBCHHO B ONPEICIICHHBIC OPTaHbl.

[Nomy4yeHne mapeHTEpaIbHBIX COCTABOB B CTCPUIILHBIX YCIOBHAX, HAIPUMEP, C MIOMOIIBIO JTHO(PIITH3AIIH
MOXET OBITB JIETKO OCYIIECTBJICHO C MCIOJIb30BAaHUEM CTaHJAPTHBIX (hapMaleBTUYECKUX METOIUK, XOPOLIO U3-
BECTHBIX CIIEIUAINCTY B TaHHOW O0JIACTH TEXHUKH.

PacTBOpHMOCTE COEIMHEHU W KOMIO3WINH, MCHOIB3YEMBIX MPH MOITYYCHHUH MapeHTEPaTbHBIX PacTBO-
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POB, MOKET OBITh YBEIMYCHA C MOMOIIBIO UCIOIB30BaHUS COOTBETCTBYIOIIUX METOJHK IOJYYCHUS, TAKUX KaK
BKITIOYCHUE COPACTBOPUTENCH W/WIIM TMOBBIIAIONIMX PACTBOPUMOCTh arcHTOB, TAaKUX KaK IMOBEPXHOCTHO-
AKTUBHBIEC BEI[ECTBA, MULICIUISIPHBIC CTPYKTYPHI U IIHKIIOIEKCTPHUHBL.

Komnozuiun 1o u300peTeHnI0 MOTYT BBOJIWTH MHTPAHA3aJbHO WM C TIOMOIIBIO WHTAJSINU, OOBIYHO B
(hopme cyxoro mopomka (WM OTACIBFHO, B BUIEC CMECH, Hal[pUMeEp, B CYyXOW CMECH C JIAKTO30H, WJIH B BHJIE Yac-
THIl CMEMIAHHBIX KOMIIOHEHTOB, HalpUMep, B CMeCH ¢ (ocOTUNHIaMU, TAKUMH Kak (ocaTuIMIXOIUH) U3
MHTAIATOpA CYXOTO MOPOIIKa, B (popMe a3po30IBbHOTO CHpesi M3 TepMETHYHOT0 KOHTeHHepa, Hacoca, pa3ophI3-
THBATENS, PACHBUIHTEINS (IPEIMOYTHTENEHO PACHIBIIATENS C UCIOIB30BAHUEM AJIEKTPOTHAPOANHAMUKH JJIS T10-
JMYYCHUsT MEIKOIUCIICPCHOTO TyMaHa) Wi HeOynaii3epa ¢ MCHOIb30BAHUEM WM 0€3 MCIOJIh30BAHUS ITOAXOIS-
IIero MponeuieHTa, Takoro kak 1,1,1,2-rerpadropatan wm 1,1,1,2,3,3,3-renragroprnponan wix B ¢popMe Ha-
3aIBHBIX Kamenb. J[JIs MHTpaHa3aIbHOTO MPUMCHEHHS MOPOIIOK MOXKET COJACpKaTh OMOaJAre3WBHBIA arcHT, Ha-
TpUMEP, XUTO3aH WU IIUKIIOICKCTPUH.

I'epMeTnUHBI KOHTEHHEp, HACOC, pa3OpBI3TUBATEIb, PACIIBUTUTEIb WM HeOynai3ep CONCPKUT PacTBOP
WIN CYCIICH3UIO COeIUHCHHA(I) TI0 H300PETCHUIO, COJICPKAIIYI0, HATIPUMED, STAHOJ, BOJAHBIA 3TAHOT WX MOJ-
XOJSIIIUI aNbTCePHATUBHBIA areHT I AUCICPTHPOBAHMUSA, COMIOOMIM3AINU MM TPOIJICHUS BBICBOOOXKICHUS
KOMITO3UITUN W300peTeHus], TpOoNe/yIieHT(bl) B KadeCTBE DPACTBOPHUTENS W HeoOs3aTelbHOE TOBEPXHOCTHO-
aKTHUBHOE BEIECTBO, TAKOE KaK COPOUTAH TPHOJIEAT, OJICMHOBAS KUCIIOTA MM OJIMTOMOJIOYHAS KHCIIOTA.

[lepen ncmonb30BaHMEM B COCTABE CYXOTO IOPOINKA MIIM CYCHCH3HH KOMITO3UIIMIO TOHKO W3MENbYaioT 10
pasMepa, MOIXOAIIEro JJIs TOCTABKU C TOMOIIBI0 MHTAJISIUN (OOBIYHO MEHee 5 MHUKPOH). DTO MOXKET OBITH
JOCTUTHYTO JIFOOBIM MOAXOISAIINM CIIOCOOOM M3METbUYCHHS, TAKUM KaK Pa3MOJI Ha CIIMPATbHON CTPYWHOU Meb-
HUIIE, Pa3MOJI Ha CTPYWHOW MEJBHHUIIE C TICEBO0KMKCHHBIM CII0eM, 00pab0TKa CBEPXKPUTHICCKOHN JKHUIKOCTHIO
JUTst 00pa3oBaHMs HAHOYACTHUI], TOMOTCHH3AIHUS IO BEICOKAM JIaBJICHUEM HIIH CYIIKA PACIBUICHUCM.

Kamncynel (mony4eHHbIC, HAIPUMEDP, U3 XKEIATHHA WIH THAPOKCHIIPOIIIMETINEIUTION036]), OIUCTEpPBl U
KapTPUIDKK JIJIsI IPUMCHEHUST B MHTANSATOPE WM HHCYPQIATOPE MOTYT COJCPKATH MOPOIIKOOOPA3HYI0 CMECh
COCJIMHCHUS WIJIH KOMITO3UIIMH U300PETeHHS, MOAXOAIIee MOPOITKOOOPa3HOe OCHOBAHHUE, TAKOE KAaK JIAKTO3a
WA KpaxMall i MOAN(UKATOP XapaKTepUCTHK, TaKOH Kak/-IeHIIWH, MAaHHWUT WM cTeapaT MarHus. Jlakrto3a mo-
JKeT OBITh 0e3BOIHOW WK B (JOPME MOHOTHApATA, IPEANOUTHTEIBHO Tocieanee. [Ipyrue moaxomsmue SKCIu-
MUCHTHI BKIIOYAIOT AEKCTPAH, TIOK03Y, MAJIbTO3Yy, COPOUT, KCHIHT, PPYKTO3Y, CaXapo3y H TPErajiosy.

CocTaBbl U1 WHTAJSIIIMOHHOTO/MHTPAHA3AIBHOTO BBEACHHUS MOTYT OBITH ITONYYCHBI ISl HEMEIJICHHOTO
W/W MOIU(HUIIMPOBAHHOTO BBICBOOOKICHMS, UCTIONB3Ys, HanpuMep, PGLA. CocTaBbl ¢ MOAU(DHUIIMPOBAHHBIM
BBICBOOOXKJICHHEM BKJIIOUAIOT OTCPOUYEHHOE, 3aMEIJICHHOE, IPEPHIBICTOE, KOHTPOINPYEMOe, HAIlPaBICHHOE U
3anporpaMMHUPOBAHHOE BBICBOOOK/ICHHE.

IMomxoxasmiyie cocTaBbl IUISl TPAHCACPMAIBLHOTO MPUMEHEHHS BKITIOYAIOT TEpareBTHYCCKU 3(deKTUBHOE
KOJIMYECTBO COCIUHCHUS WJIH KOMIIO3UIUH IO H300pETCHHI0 ¢ HocuTeleM. [IpeNnouYTHTENbHBIC HOCHUTEIN
BKITIOYAOT JICTKO MOTJIOIIAeMbIe (hapMaKOIOTHYECKH MPUEMIIEMBIC PACTBOPHUTENH, CIIOCOOCTBYIONINE TPOHUK-
HOBEHHIO Yepe3 KOKY OpraHU3Ma-XO3siMHA. XapaKTePHO, TPAHCICPMAIbHBIC YCTPOMCTBA HAXOMATCA B BHJC TO-
BSI3KH, COZIEpIKAIeH MOIEPKUBAIOIINI JJIEMEHT, pe3epByap, COJACpKaIUi cOeTUHEHHE HE00s3aTeIbHO B CMe-
CH C HOCHUTEISIMH, HE00s3aTEIbHO PETYIUPYIOMNN CKOPOCTh Oapbep ULl TOCTaBKH COCAMHEHHS B KOXKY Opra-
HU3MAa-X03MHA ¢ KOHTPOJIHPYEMON M IPEeABAPUTEIHHO ONPEICIICHHON CKOPOCTHIO B TEYCHHE UIUTEIHFHOTO TIe-
pHoaa BPEMEHH U CPECTBA JJIS IOCTaBKH yCTPOICTBA B KOXKY.

JInmuaHpIe KOMITO3UIMK TI0 M300pPETEHHI0 BBOIST C MOMOINBIO JTI000TO M3 psaa crocoOoB, BKITIOYAs Ia-
peHTepalbHbIM, BHYTPUBEHHBIM, CHCTEMHBIM, MECTHBIN, IEPOPATIbHBIN, BHYTPHUOITYXOJIEBbIN, BHYTPUMBIIICYHBIH,
MOAKOXXHBIH, BHYTPHOPIOIINHHBINA, WHIAJSIIMOHHBIN WM JI000H Takol cmoco® nocTaBku. B omHOM BapumaHTe
OCYILIECTBIICHHSI KOMIIO3UIIUM BBOAAT MapEHTEPAIbHO, T.C. BHYTPUCYCTABHO, BHYTPUBEHHO, BHYTPHUOPIOMINHHO,
MOJIKO’KHO WJIM BHYTPUMBINICYHO. B ompeneieHHOM BapHaHTE OCYIIECTBICHHUS JTHUIIOCOMAIBHBIC KOMITO3UIIMU
BBOJIAT C MMOMOIIBI0 BHYTPUBCHHOW HH(Y3UU WIH BHYTPUOPIOIIMHHO C IIOMOIIBIO OOTFOCHON HHBCKITHH.

JlunuaHbIe KOMITO3UIIMK MO0 M300PETEHUIO0 MOTYT OBITh TOJYYEHBI B BHIE (hapMaleBTHYCCKIX KOMIIO3H-
U, TPUTOAHBIX IS TOCTAaBKUA 00BeKTy. DapMarieBTHYCCKHe KOMITO3UIHH M0 U300pPETeHUI0 OYyAyT 9acTo J0-
TIOJTHUTEJIEHO COJIEPKaTh OJIMH WK OoJiee Oy(hepHBIX pacTBOPOB (HapUMep, HEUTPaIbHBIHN 320y hepeHHbIH pac-
TBOp WK (pochaTHO-coJIeBOH OyepHBI pacTBOpP), YIIIEBOILI (HAITPUMED, TIIFOKO3Yy, MAaHHO3Y, caxapo3y, JeKCT-
PO3y WIIM NeKCTPaHbl), MAHHUT, OCJIKH, TTOHUTIEITAIB WK aMUHOKHCIIOTHI, TAKWE KaK TIUIHH, aHTHOKCHIAHTEI,
0aKTepHOCTaTHIECKHE CPEICTBA, XENATHPYIOUINE areHThl, Takne kak DJ{TA mmm riryTaTHOH, aXbIOBAaHTH (Ha-
npuMep, TUAPOKCHT aJTIOMUHHMS), PACTBOPEHHBIE BEUIECTBA, KOTOPHIC AETAI0T COCTaB M30TOHHYECKHUM, THUIIOTO-
HUYECKUM WJIM C1a00 THIIEPTOHWYESCKUM IO OTHONICHHUIO K KPOBH PEIMIHMEHTA, CyCIIEHANPYIOIINE areHTHl, 3a-
TYIIAIONIUE arcHTHl W/WIN KOHCEPBAHTHL. AJBTEPHATUBHO, KOMIIO3HIIUH TI0 HACTOSIIEMY H300PETCHHIO MOTYT
OBITH ITOJTyYCHBI B BUJIC THO(DMIIH3ATA.

IMomxopsiye COCTaBHI IS HCIOIB30BAHUS B HACTOSIIEM U300pPETEHUH MOTYT OBITh HaWJICHBI, HATIPUMED,
B Remington's Pharmaceutical Sciences, Mack Publishing Company, Philadelphia, Pa., 17.sup.th Ed. (1985).
YacTo BHYTPUBCHHBIC KOMIIO3UIIUH OYAYT COICPIKATh PACTBOP JUIIOCOM, CYCIICHAUPOBAHHBIX B MPHUEMIEMOM
HOCHUTEJIC, TAKOM KaK BOJHBIH HOCHUTEIb.

B omgHOM BapmaHTe OCYIIECTBIICHHS JaHHOE M300peTeHHE MPEIOCTaBISCT (papMaleBTHIECKYI0 KOMIIO3H-
U0 (T.€. COCTaB), COACPIKAIIYIO JTUTTHUIHYIO KOMIIO3HIIHIO TT0 HU300pETEHUIO H (hapMaIleBTHUECKU MPUEMIIEMBIH
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HOCHUTEIb WM JKCIMIHACHT. B Ipyrom BapuaHTE OCYIIECTBICHUS MO MEHBINCH Mepe OTUH IPYTOi JIMIUIHBINA
KOMIIOHCHT MPHUCYTCTBYET B JIMITUIHOW KOMIO3HUIKMU. B npyrom BapuaHTe OCYIICCTBIICHUS JTHUIUAHAS KOMIIO3H-
Ul HAaXOIUTCS B (hopMe JMIOCOMBL. B IpyroM BapmaHTe OCYIIECTBICHHS JIUMTHIHAS KOMIIO3HITUS HAXOIUTCS B
(hopMe TUMUAHON HaHOYACTHIBL. B npyroM BapmaHTe OCYIIECTBICHHUS JIHUMHIHAS KOMITO3UIMS NPHUTOTHA IS
JIOCTaBKM B TeUeHb. B JpyromMm BapHaHTE OCYIIECTBICHUS JHUMUIAHAS KOMITO3UIMA NPUTOAHA JUIA JAOCTaBKH B
OTyX0Jb. B mpyromM BapmaHTe OCYIIECTBICHUS OMOJIOTHYESCKU aKTHUBHBINA areHT mnpezactasiser codoir JTHK wmn
PHK. B apyrom BapuwaHTe OCYIIECTBICHHUS OMOJOTHYECKH aKTHBHBIA areHT mpexacraBiseT coboii kuPHK. B
JIPYTOM BapHaHTE OCYIIECTBIICHUsT OMOJOTHYECKH aKTHBHBIN areHT npeacTasiser coboit MPHK.

B mensx IMMYHH3alUU KOMITO3UIIKAIO OOBIYHO TONYYAIOT B BUJIC WHBEKIIMOHHOTO JICKAPCTBCHHOTO CPEI-
CTBa U OyIyT BBOAMTH C MOMOIIBI0 HHBEKIUHU (HAIPUMED, C TOMOIIBI0 BHYTPUMBIIICYHONW UHBEKIUH).

N300peTeHne Takxke MpeaoCTaBIsICT YCTPOWCTBO JUIs JOCTABKH (HAmpUMep, IINPHIl, HeOynaiiep, pacibl-
JIUTENb, UHTAISTOP, KOKHBIN TIACTHIPH U T.1.), COAEpIKAIIee KOMIIO3UIUIO IO n300peTeHu0. [laHHOE YCTPOUCT-
BO MOXET OBITh HCIOJB30BAHO IS BBEICHUS (PapMalleBTUYECKON KOMIIO3HUIIUU OOBEKTY, HAIIPUMED YCIOBEKY
JUTST AMMYHU3AIHH.

KiieTku u opranbl, Ha KOTOpble HANPAaBJIeHO U300peTeHHE

CoennHeHHs, KOMIIO3UINH, CIIOCOOBI M IPUMEHEHUS 110 H300PETEHIIO MOTYT OBITH UCTIONB30BaHBI IS 10-
CTaBKH OMOJIOTMYECKH aKTHBHOTO areHTa B OJHO WM 0oJiee M3 CICAYIOIIEro y MalueHTa: MeYeHb N KICTKH
NeYeHN (HalpuMep, TeaTONUTH); TOYKY FITH KIJIETKH ITOYKH; OITyXOJb WX KieTKH omyxonu; [IHC mim xnetkn
ITHC (ueHTpaIbHYI0 HEPBHYIO CUCTEMY, HapuMep, Mo3T w/uiu cnuaHoK Mo3r); ITHC unu knetku [THC (mepu-
(hepudecKyi0 HEpBHYIO CHCTEMY); JIETKOE WM KJIETKHU JIETKOTO; COCYIUCTYIO CHCTEMY FIJIM KJICTKH COCYAMCTON
CUCTEMBI; KOXKY FUTH KJIETKH KOKHU (HAPUMEp, KICTKU ASPMBI H/HIH (DOJLTHUKYIISIPHBIC KJICTKH); Ta3 WU KICTKU
a3 (HampuMep, KEIToe MATHO, SIMKY, POTOBHITY, CETYaTKy) M YXO WX KJICTKH yxa (Hampumep, KICTKH BHYT-
PEHHETO yXa, CPEIHEr0 yXa W/WIK HapYKHOTO yXa).

CoeMHEeHHS, KOMITO3UIIUU, CITOCOOBI U MPUMEHEHHS 0 U300PETCHHUIO TAKXKE MOTYT OBITh HCIOJIH30BAHEI
JUIS IOCTaBKH OHMOJIOTMYECKU aKTHBHOro areHTa (Hampumep, PHK, koTopas komupyeT UMMYHOTEH) B KICTKH
MMMYHHOMW CHCTEMBI.

B oxgnOM BapuaHTe OCYIIECTBICHUS COSAMHEHUS, KOMITO3HUIINH, CIIOCOOBI U IPUMEHECHHUS 1T0 H300pETCHUIO
CITy’>KaT JUIsl JOCTaBKM OMOJIOTHYECKH aKTHBHOTO areHTa B KJIETKHU I€UCHH (HaIlpuMep, TermaTouThl). B omHOM
BapHaHTE OCYIIECTBICHHUS COSAWHEHHS, KOMIIO3HINHU, CIOCOOBI M MPUMEHEHHUS MO0 M300PETEHHIO CITyKaT IS
JIOCTaBKM OMOJOTMYECCKH aKTHBHOTO areHTa B OMYXOJb WJIM KJICTKH OIYXOJIM (HAIpUMep, KICTKH MEePBUIHON
OITYXOJIH WJIM METaCTaTHYECKOTO PaKa).

Jlns moctaBky OHMOJIOTHMYCCKH aKTHBHOTO arcHTa B MCUCHb WM KICTKU TICYCHHU B OJTHOM BapHaHTE OCYIIe-
CTBJICHUS] KOMITO3UIIHSI TI0 M300PETCHUIO B3aMMOJACHCTBYET C MCYCHBIO WM KJICTKAMU IMEYCHU MAIMEHTa, Kak
0OIIEU3BECTHO B JaHHOW OOJACTH TEXHUKH, HAIIPUMEp, MOCPEICTBOM MapeHTEPaTbHOTO BBEACHUS (HAIpUMeED,
BHYTPHBEHHOTO, BHYTPHUMBIIICYHOTO, TOIKOXHOTO BBEJICHHS) MM MECTHOTO BBEICHHS (HAIpUMeEp, MPsSMON
WHBEKIINU, HHBCKIIMY B BOPOTHYIO BEHY, KATETEPU3ALUH, CTCHTUPOBAHHUS ), YTOOBI OOJIETYUTh JOCTABKY.

Jlns mocTaBKM OMONOTHYECKH aKTHMBHOTO arcHTa B MOYKY MM KJICTKU MOYKU B OJHOM BapUaHTE OCYIIECT-
BJICHHSI KOMIIO3HIINS 110 N300PETEHUIO B3aNMOJICHCTBYET C MOYKOM MM KJICTKAMH IOYKH MalueHTa, Kak o0re-
W3BECTHO B JaHHOW 00JIACTH TEXHHKH, HAIIPUMED, TOCPEACTBOM ITAPSHTEPAIBHOTO BBEIACHUS (HapuMep, BHYT-
PUBEHHOTO, BHYTPUMBIIIEYHOTO, TIOAKOXXHOTO BBEIEHHS) MIIM MECTHOTO BBEACHHUS (Hampumep, MPsIMON HHBCK-
IIUH, KaTeTepU3ali, CTCHTUPOBAHUS ), 9TOOBI OOJIETYHTh JOCTABKY.

Jna moctaBkr OHOJOTHYECKH aKTHBHOTO areHTa B OIYXOJIb FJIM KJIETKH OMYXOJH B OJHOM BapHaHTE OCY-
IIECTBJICHUS KOMITO3HIIHS IO M300PETCHHUIO B3aUMOJICHCTBYET C OMyXOJbI0 MM KJICTKAMH OIyXOJH MMAlUCHTA,
Kak OOIIEU3BECTHO B JAHHOU 00JAacTH TEXHUKH, HAIIPUMED, MOCPESACTBOM MapEHTEPATHHOTO BBEICHHS (HAMIPH-
Mep, BHYTPHUBEHHOTO, BHYTPUMBIIICYHOTO, TOJKOKHOTO BBEICHHUS) MM MECTHOTO BBEACHUS (HAIpUMEp, Mpsi-
MO¥ UHBEKIIUH, KaTCTCPU3AIIH, CTCHTHPOBAHUS ), YTOOBI OOJCTYHUTH TOCTABKY.

s mocraBku 6uonormdecku aktuBHOro arenta B LIHC wn xnerku [THC (Hanpumep, KISTKH TOJIOBHOTO
MO3Ta W/WIM KIIETKU CITHHHOTO MO3Ta) B OJTHOM BapHaHTE OCYIICCTBICHUS KOMITO3UIIHS IO H300PETCHUIO B3au-
moaetictyet ¢ ITHC nmm xerkamu [THC (Hampumep, KiIeTKaMH TOJOBHOTO MO3Ta M/HIIU KJIETKaMHU CITMHHOTO
MO3Ta) MaIfenTa, Kak OOMEM3BECTHO B JAaHHOW 00JaCTH TEXHWKH, HAlpHMEp, MOCPEICTBOM IapeHTEPaTbHOTO
BBEJICHUS (HampuMep, BHYTPHUBEHHOTO, BHYTPHUMBIIIIEYHOTO, MOJKOKHOT'O BBEJCHUS) FIIM MECTHOTO BBEACHHUS
(mammpuMep, IPSIMON WHBEKINH, KaTeTePH3aINH, CTCHTHPOBAHHS, BBEICHISI OCMOTHYECKOTO Hacoca (Hampumep,
WHTPATEKAIHLHOTO WU BEHTPUKYISIPHOTO)), YTOOBI OOJIETYHUTH JOCTABKY.

Jlnst moctaBku Guonorndecky aktuBHOTO areHTa B [THC mnm kimetku ITHC B ogHOM BapuaHTe OCYIIECTB-
JICHHUsI KOMITO3UIHUSA 10 n300perenuto B3aumoeiicteyeT ¢ [THC wmu knetkamu [THC nanmenTa, kak oOmiensse-
CTHO B JTaHHOH OOJAaCTH TEXHHUKH, HAIIPUMEp, MOCPEACTBOM MapEHTEPATHHOTO BBEJCHUS (HAIPUMEpP, BHYTPH-
BEHHOTO, BHYTPUMBIIICYHOTO, MOAKOXKHOTO BBEJICHUS) WJIM MECTHOTO BBEICHUS (HAIpUMeEp, NPSAMOU HUHBEK-
IIMH), 9YTOOBI 0OJIETYUTD TOCTaBKY.

JIns mocTaBKM OMOJIOTHYECKH aKTHBHOTO arcHTa B JICTKOES WM KJICTKH JIETKOTO B OJHOM BapUaHTE OCYIIe-
CTBJICHUS KOMITO3UIIHSA 110 U300PETECHHUIO B3aUMOACHUCTBYET C JISTKUM HITH KJICTKAMH JIETKOTO TAlMeHTa, KaK 00-
[IEN3BECTHO B MaHHOM OOJaCTH TEXHWKH, HAIPHMEp, IMOCPEACTBOM IapeHTEPATbHOTO BBEACHUS (HAaIpHUMED,
BHYTPUBEHHOTO, BHYTPUMBIIIICYHOTO, TIOAKOKHOTO BBEACHHUS) WM MECTHOTO BBEICHUS (HAIPUMEp, MHTAISIIH-
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OHHOTO BBEJICHHS HETIOCPEACTBEHHO B TKAHU U KJICTKH JIETKOTO), YTOOBI OOJICTYHUTH TOCTABKY.

JIist 70CTaBKU OUOJIOTHMYECKH aKTUBHOT'O arcHTa B COCYIUCTYIO CUCTEMY WIIH KIETKH COCYIUCTON CUCTEMBI
B OJIHOM BapHaHTE OCYIIECTBICHHUS KOMIO3HIHUS MO W300PETEHUIO B3aWMOJCHCTBYET C COCYAUCTOH CHCTEMON
WA KJIETKaMH COCYIWCTOM CHUCTEMOW MalMeHTa, Kak OOIMIEN3BECTHO B JAHHOW OONACTH TEXHWKH, HAIPHUMED,
MOCPENICTBOM TTaPEHTEPATHHOTO BBEACHUS (HaIpuUMep, BHYTPUBEHHOTO, BHYTPUMBIIIICYHOTO, ITOJKO)KHOTO BBE-
JISHUS) WK MECTHOTO BBEJeHUS (HampuMmep, 3aKuMa, KaTeTepu3allii, CTCHTHPOBAHUS), 9TOOBI 0OJETYUTH T0C-
TaBKY.

Jna moctaBkM OMOJIOTMYECKH aKTHBHOTO areHTa B KOXKY WIJIM KJIGTKH KOXH (HampuMep, KIETKH JEPMBI
w/vii QOIUTHKYIISIPHBIC KICTKH) B OJJHOM BapHaHTE OCYMICCTBICHHS KOMIIO3HIUSA IO U300PETCHHUIO B3aUMOJICH-
CTBYET C KOXCH MU KICTKAMH KOKH (HampuMep, KIeTKaMu JePMBI W/HITH (HOJUTHKYIISIPHBIME KJICTKAMH) TallH-
€HTa, KaK OOIIECHU3BECTHO B JNAHHON O0JACTH TEXHHKH, HATPUMEp, IMOCPESACTBOM MApEHTEPANLHOTO BBEACHUS
(HampuMep, BHYTPUBCHHOTO, BHYTPUMBIIICYHOTO, ITOIKOKHOTO BBEICHUS) MM MECTHOTO BBEICHU (HATIPUMED,
HETIOCPEICTBEHHOTO HaHECEHHS Ha KOKY, HOHO(ope3a), 4TOObI 00IErYuTh TOCTABKY.

Jlns moctaBky OMOJIOTHYECKH aKTHBHOTO arcHTa B Va3 MM KJICTKH I1a3a (HampuMep, KelIToe MATHO, M-
Ky, POTOBHITY, CETYATKy) B OJTHOM BapHaHTE OCYIIECTBICHNS KOMIIO3UIINS TI0 N300pPETEHNIO B3aUMOICHCTBYET C
TJIa30M WM KJIETKaMH Tiaza (HarmpuMep, KEITHIM IISITHOM, SIMKOM, POTOBHIICH, CETYaTKOM) MaIfeHTa, Kak 00-
IIEN3BECTHO B MaHHOM OOJNAaCTH TEXHWKH, HAIPHMEp, IMOCPEACTBOM IapeHTEPATbHOTO BBEACHUS (HAaIpHUMED,
BHYTPHBEHHOTO, BHYTPHUMBIIICYHOTO, MOIAKOXXHOTO BBEICHHS) WM MECTHOTO BBeIEHHS (HampuMmep, MpsSMOi
WHBEKINN, BHYTPHUIIIA3HON WHBEKIUH, OKOJOTIAa3HOH HWHBEKIHNH, CyOpeTHHANBFHOTO BBEIEHHS, HOHO(opesa,
MIPUMEHEHHUS TIa3HBIX Kallellb, IMIDIAHTATOB), YTOOBI 0OJIETYHUTH TOCTABKY.

Jlns moctaBku OMOIIOTHYECKH aKTHBHOTO arcHTa B YXO HIIU KICTKH yXxa (HampuMep, KJICTKH BHYTPEHHETO
yXa, CPEIHETO yXa W/WIN HAPYKHOTO yXa) B OJHOM BapHAaHTE OCYIICCTBIICHHS KOMITO3HIIHS MO H300PETCHHUIO
B3aUMOJICHICTBYET C YXOM HJIM KJIETKaMH yxa (Hampumep, KIeTKaMU BHYTPCHHETO yXa, CPEJHEro yXa W/Wiu Ha-
PY’KHOTO yXa) MalMeHTa, Kak OOIIEU3BECTHO B JaHHON O0JACTH TEXHHKH, HAIIPUMEp, MOCPEACTBOM TapeHTe-
PANBHOTO BBEJACHUS (HAmpUMeEp, BHYTPHUBEHHOTO, BHYTPUMBIIICYHOTO, MOJKOKHOTO BBEJCHUS) HIIU MECTHOTO
BBeJICHUS (HApUMeEDp, PSIMOK UHBEKITUH ), YTOOBI O0JIETYUTH IOCTABKY

Jlnst moctaBku OHWoONOrMYecKH akTHBHOTO areHrta (HanmpuMmep, PHK, xomupyrome#i ”MMyHOTEH) B KIIETKH
MMMYHHOH CHCTEMBI (HallpuMep, aHTHUTEHIPEACTABIIIONINE KICTKH, BKIIOYas MPO(EeCCHOHAIHHBIE aHTHICH-
MPEICTABISIONINE KIETKH) B OJHOM BapHaHTE OCYIIECTBICHHS KOMIIOZUIUS 10 M300PETEHHIO JTOCTaBIACTCS
BHYTPHUMBIIICYHO, TTOCJIE YeTO UMMYHHBIE KJIETKH MOTYT IIPOHHUKHYTh B MECTO JOCTAaBKH M 00paboTaTh JOCTaB-
neranyto PHK. Takne uMMyHHBIE KIETKH MOTYT BKJIIOYaTh Makpodaru (Hampumep, MOITydeHHbIE U3 KOCTHOTO
Mo3ra Makpodaru), ICHIPUTHBIC KICTKH (HAIIPUMED, TOTYYCHHBIC U3 KOCTHOTO MO3Ta IDIa3MalUTOUIHEIC ICH -
PHUTHBIC KJICTKU W/WIA MOTyYSHHBIC 3 KOCTHOTO MO3ra MHUCJIOUIHBIC ICHAPUTHBIC KICTKU), MOHOIUTHI (HATIPH-
Mep, MOHOLIUTHI Nleprdepriaeckoi KpoBH denoBeka) u T.1. (Hanpumep, cM. WO 2012/006372).

HMMyHH3a1Ms B COOTBETCTBHH ¢ N300peTeHNEM

B mensix ummyH#u3amu n3o0perenue Brirodaet noctaBky PHK, kortopas xonupyetr ummyHoreH. UMMyHO-
TCH BBI3BIBACT UMMYHHBIH OTBET, KOTOPBIH PACIO3HACT UMMYHOI'CH, H TIO9TOMY MOXET OBITh UCIIOJB30BaH IS
obecrieyeHNss IMMYHHTETA B OTHOLIICHUN MATOT'€HA, WIM B OTHOIICHHUHN aJUIEPreHa, WIA B OTHOIICHUH OITyXOJIe-
BOTO aHTHWTEHA. VIMMyHHM3aIis B OTHOIICHNH 3a00JIeBaHUS W/MITN WHQEKINH, BHI3BAHHON ITATOTEHOM, SIBIISECTCS
MPEANOYTUTENHEHOM.

PHK nmocraBnsiercst ¢ JTMIMAIHOW KOMITO3UITUEHN TI0 M300peTeHuo (Hampumep, ¢ ymrnocomoit win JIHY), u
00BIYHO W300peTeHue ucmoNp3yeT numocoMel wiau JIHY, B KOTOpBle HMHKAICyTHUPYEeTCSs WMMYHOTCH-
koaupyromasa PHK. Mukancynuposanue B munocoMsl MoxeT 3amututs PHK ot pacmennenus PHazoil.

B onHOM BapmaHTe OocylIecTBIICHHS H300pEeTEHHE MPEIOCTABISIET JIMITOCOMY, UMEIOIIYIO JTHITHIHBIN Ouc-
JIOH, MHKAICYJIMPYIOIIUI BOJHOE SIPO, B KOTOPO#: (1) IMIMUIHBIN OUCION CONEPKUT JIMIH 110 H300pPETEHHUIO; U
(i1) Bomnoe sapo Bkiroyaer PHK, koTopas kommpyer nMmyHoreH. Ecnn KOMIO3HINS CONEPKUT HOIMYIISILIUIO
JIUIIOCOM C Pa3IHYHBIMHU THAMETPAMH, B IETITX UMMYHHU3AI[UH OHA MOXKET OBITh MOJIC3HOM, eciTH (1) IT0 MCHBIICH
Mepe 80% oT KoJIMuecTBa JUIOCOM UMEIOT IUuaMeTphl B quana3zone ot 60 1o 180 HM U NpeanoyYTUTENHHO B 1A~
nazoHe oT 80 mo 160 umM w/mmm (ii) cpemuuii quametp (MO WHTCHCHUBHOCTH, HapHUMep, Z-CpeaHee 3HAUYCHUE)
TIOTYJISIITMK HaXOoAWTCs B quamna3one ot 60 no 180 HM u mpeamnouTuTesibHo B auanazone oT 80 mo 160 um. Jua-
METPHI B TIpeieiiax MHOXKECTBA B Ueale JOKHBI UMETh K03 duruent nomuaucnepcuoctu <0,2.

[Tociie BBemeHUS in Vivo KOMITO3HIIMH JJIsi UMMYHH3anuu nocrasieHHas PHK BeicBoOOKIaeTcs U TpaHc-
JUPYETCS B KIIETKE, YTOOBI MPe0CcTaBUTh, MMMYHOTeH in situ. PHK sBiseTcs uroc ("+") HUTEBO#, Tak 94TO OHA
MOJKET TPAHCIMPOBATHCS KIETKaMH 0e3 HeoOXOAMMOCTH KaKHX-THOO MPOMEXKYTOUHBIX CTATUH PETUTUKAIIHH,
TaKux Kak oOpaTtHas TpaHckpumims. OHa Takke MOXKET CBs3BIBAaThCA ¢ penentopamu TLR7, skcnpeccupoBaH-
HBIMH IMMYHHBIMH KJICTKAMU, TAKAM 00pa30M HHUIMHUPYS aABIOBAHTHEIA 3 PEKT.

[Ipeanoururensupie mwioc (+)- HuteBble PHK siBnsitorcs camopemmunupyrommmucs. CaMoperunupyto-
nrasicss Mmoniekyna PHK (perumukoH) mpu mocTaBke B KJICTKY MTO3BOHOYHBIX Jake 0€3 KaKUX-THOO OCIKOB MOXKET
MPUBECTH K MOJyYeHUI0 MHOXecTBa nouepHux PHK ¢ momomipro TpaHckpumuuyu u3 cedst (4epe3 aHTHCMEBICIIO-
BYIO KOITHIO, KOTOPYIO OHa TeHepupyeT u3 ceds). Camopemuupyroniasicsi monekyna PHK, takum oOpasowm,
IpeAcTaBIsieT co00i 0OBIYHO + HHUTEBYIO MOJEKYIY, KOTOpas MOXKET OBITh HEMOCPEICTBEHHO TPAHCIMPOBAaHA
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nocJie JOCTaBKU B KIETKY, U AaHHas TpaHcisiuus nqaet PHK-3asucumyro PHK-nonumepasy, kotopast 3aTeM mpo-
W3BOJIUT KaK aHTUCMBICIOBBIC, TAK U CMBICIOBEIC TPaHCKPHUNTHI U3 noctaBieHHoN PHK. Takum oGpa3om, moc-
tapnenHas PHK mpuBomut x oOpazoBanuto MHOecTBa modepHux PHK. Jlanuwie mouepnue PHK, Takke kak
KOJUTHHEapHbIEe CYOT€HOMHBIE TPAHCKPHUITHI MOTYT OBITh TPAaHCIMPOBAHBI CaMH IO cede, 4TOObI 00eCTIeYnTh in
Situ AKCMPECCUIO0 KOJTUPOBAHHOTO MMMYHOTE€HA, HIIM MOTYT OBITh TPaHCKPUOWPOBAHBI, YTOOBI 00ECIICYUTH J0-
TIOJTHUTENNbHBIE TPAHCKPHUIITH C TaKUM K€ CMBICIIOM, Kak foctaBneHHas PHK, xoropas Tpancimmpyercs, 4ToObI
obecreunTh in situ dKcTpeccuio MMMyHOTeHa. OOIIMii pe3yNbTaT JaHHOH MOCIIeIOBATEIbHOCTH TPAHCKPUTIIAN
MIPEJICTaBIsIeT COO0H OTPOMHYIO aMIUTH(UKAIMIO B YUCIIe BBOOUMBIX pertnkonoB PHK, n takum obGpa3om ko-
JUPOBAHHBIA UMMYHOT'CH CTAHOBUTCSI OCHOBHBIM IMOJIUTICTITUHBIM MTPOTYKTOM KIECTOK.

OpHolt moxaxonsmel cucTeMoil Uisi OCTHXKEHUS caMoOpeIuldKauuu sBisiercss npuMenenue PHK-
PEIUTHKOHA Ha OCHOBE alib(a-BUpyca. JlaHHBIC + HUTEBBIC PEIUIMKOHBI TPAHCIUPYIOTCS TIOCIE JOCTABKH B KIIET-
Ky C MOJIy4CHUEM PEIUTMKAa3bl (MIIN PEILTUKA3bI-TPAHCKPUIITa3bl). Permnkasa TpaHCIHPYETCs KaK HMOTUIIPOTCHH,
KOTOPBI caMOpacIIeIUIseTCs, YTOOBI 00ECICUNTh PEIUTMKAIMOHHBIN KOMITICKC, KOTOPHIH cO37aeT TCHOMHBIC -
HUTEBBbIC KOonuu + HUTeBOH noctarenHo PHK. /laHHBIE -HUTEBBIE TPAaHCKPHUITHEI MOTYT CaMHU TPaHCKPHOUPO-
BaThCS JUTS MOTYICHHS TOTIOTHUTEIBHBIX KONUH + HUTeBOU pomutenbckoid PHK u taxoke st momydenust cyore-
HOMHOTO TPAaHCKPHIITA, KOTOPBIH KOJUPYET UMMYHOT'eH. TpaHCIsIHs CyOreHOMHOTO TPAHCKPUIITa, TAKUM 00pa-
30M, IIPUBOJIMT K in Situ SKCIPECCHH UMMYHOTEHA HH(PUIIMPOBAHHON KIeTKOH. [10AX0IsII1e pETTNKOHEI ab(a-
BHpYyCa MOTYT HCIIOJIb30BaTh peIuTuka3y u3 Bupyca Cunaouc, Bupyca geca CeMIINKH, BUPYCa BOCTOYHOTO JHIIE-
(hanuTa nomaneit, BUpyca BEHECYITLCKOTO dHIedanuTa jJomanei u T.1. IlocineqoBaTeIbHOCTH BUPYCOB MyTaHT-
HOTO WJIM JTUKOTO THIIA MOTYT OBITh HCTOJB30BaHbI, HanmpuMep arTteHynpoBaHHbIH TC83-myrant VEEV Obun
WCIIOJIb30BaH B PEIUTUKOHAX.

[IpenmournrenpHast caMmoperuiupytomascs Monekyaa PHK, Takum o6pasom, komupyer (i) PHK-
3asucumyto PHK-nonmnmepasy, kotopas Moxet TpaHckpudbupoBath PHK u3 camopermnupyromeicss MOJISKyJIbI
PHK wu (ii) mmmyHoreH. [TonmnMepasa MOXKET IPEICTaBIATh COO0M pernKasy ainb(a-Bupyca, HapuMep, Couep-
JKalryro oauH nim Oonee OenkoB anbha-pupyca nsP1, nsP2, nsP3 u nsP4.

B T0O Bpems kak IpUpPOIHBIC TCHOMBI allb(ha-BUpyca KOAUPYIOT CTPYKTYPHBIC BUPUOHHBIC OCJIKH B JOIIOJI-
HCHHE K HECTPYKTYPHOMY MOJHUIPOTEHHY PEIUIAKA3EI, MPEAMOYTUTEIBHO, YTO CAMOPCILTHIUPYIOIIASCS MOJICKY-
na PHK mo u300peTeHnI0 He KOOUPYET CTPYKTYpHBIC OCIKH aib(a-Bupyca. Takum o0pa3oM, mpearnodTUTEIbHAs
camopermnupytomasics PHK mMoxer npusecty k nmoiydeHuto konmii reHomHoit PHK cebs B kieTke, HO He K
nonyuyenuto PHK-conmepkamux BuprnoHoB. HecrmocoOHOCTh MONYYUTh JaHHBIC BUPUOHBI 03HAYACT, YTO B OTIIH-
YHe OT TUKOTO THMa ajb(a-BHpyca camoperumupyomasics Mmoiekyna PHK He MoxeTr coxpanuts cebs B WH-
(dhexumonHoit popme. CTpyKTypHBIE OeNIKH anb(a-BUpyca, KOTOPHIE SBISIOTCS HEOOXOIUMBIMU IS COXPAaHEHUS
B BHpyCaX IUKOTO THIIA, OTCYTCTBYIOT U3 camoperumupyromuxcs PHK mo nzobperenuto n nx momnoxxenue oe-
peTcs u3 reHa(oB), KOAUPYIOIIETO MPEACTABISIONNN HHTEPEC UMMYHOTEH, TAKUM 00pa3oM, YTO CyOTeHOMHBIH
TPAHCKPHIIT KOTUPYET UMMYHOTEH, a He CTPYKTypHBIE BUPHOHHBIE O€JIKH aib(a-Bupyca.

Takum oOpa3om, puUTrogHAS caMoperHIupyomiascs moyekyina PHK mo nzobpeTennio MoXeT UMETh JBE
OTKpBITBIE paMKH cuuTbiBaHus. IlepBas (5') OTKpbITas paMKa CUMTBIBAaHHS KOJMPYET perunkasy; BTopas (3')
OTKpBITasl paMKa CUUTHIBAHHS KOIUPYET UMMYHOT'CH. B HEKOTOpHIX BapmaHTax ocymiectBieHus PHK moxer
UMETh JTOTIONHUTEIbHEIC (HAPUMED, IO XOAY TPAHCKPHIIIUN) OTKPHITHIC PAMKH CUMTHIBAHUS, HATIPUMED, IS
KOJWPOBAHUSI JOMOJHUTEIBHBIX HIMMYHOTEHOB (CMOTpPHY HIKE) WU JUIsI KOAMPOBAHUS JTOMOIHUTEIBHBIX TOJTH-
METTUIOB.

Camoperumiupytomasicss Moyiekyida PHK MoxkeT mMers 5'-mocnenoBaTeNbHOCTh, KOTOpas SBISETCS CO-
BMECTHUMOM C 3aKOJUPOBAaHHON pEITNKa30ii.

Camopemmuupyroniiecs Moiekyiasl PHK moryt mMers pa3nudHble JUIMHBI, HO OOBIYHO OHU IIPEICTABIIS-
10T coboit 5000-25000 HykneoTuaoB THHOH, Hanpumep, 8000-15000 mykneotnaoB mwiu 9000-12000 HyKII€OTH-
noB. Takum oOpazom, PHK mmmaHee, uem Habmogaemblie ipu goctaBke kuPHK.

Moutekyina PHK MoxkeT uMeTs 5'-k31 (Harpumep, 7-MeTHITyaHO3HH). JIaHHBIN KA MOKET YCWINTh TPaHC-
nsmro PHK in vivo.

[puroanerit 5'-aykneorun monekynsl PHK mo uzo0perennio MoxxeT uMeTh 5'-tpudocdarnyro rpynmy. B
xkomupoBaHHbIx PHK oHa MoOXeT OBITH CBfi3aHA C 7-METHWJITYaHO3HMHOM uepe3 5'-5' Moct. 5'-tpudocdar moxer
ycwuTh cBsizbiBanue RIG-I v Takum 00pa3oM aKTHBHPOBATH aIbIOBAHTHEIC d(P(PCKTHI.

Mormnekyna PHK moxer umers 3'-momm(A)-xBoct. OHa MOXKET Tak)Ke BKJIIOYAThH HOCIIEI0BATEILHOCTh pac-
no3HaBaHus moau(A)-nonumepassl (Harpumep, AAUAAA) BOin3u ee 3'-KoHIA.

[Tpuroanas monekyina PHK mo m3o0pereHuio B MeNsIX UIMMYHHU3aIIMH, KaK TPaBUJIO, OyIET OHOIEoYeU-
Hoit. OHonenoueynpie PHK 00bIYHO MOTYT MHMIIMUPOBATH aIbIOBAHTHBINA 3PQEKT ¢ MOMOIIBIO CBA3BIBAHUS C
TLR7, TLRS, PHK-xenukazamu n/mmu PKR. ocraBnennas PHK B meyxuenouednoi ¢hopme (mPHK) moxer
cBs3pIBaThes ¢ TLR3, u maHHBINA perienTop Takke MokeT aktuBu3upoBathes AIPHK, koTopas obpa3yercs uimu B
npoiiecce peruukanuu oanouenodeunod PHK unu B mpeaenax BropuuHoi cTpykTyphl ojiHonenoueuno PHK.

Monekynst PHK B 1iensx IMMyHH3aIUH MOTYT OBITh JIETKO OJYYCHBI C TTOMOIIBIO TPAHCKPHITIUH in Vitro
(IVT). IIpu IVT MoryT ucnonp3oBats co3aanHyto matpuunyto (k/IHK) u pacripoctpanennyio B ¢popme mia3mun
B OaKkTepUAX WIN MOJYUYCHHYIO CHHTCTHYCCKH (HAIIPUMED, C TIOMOIIBI0 CHHTE3a TEHOB W/WIIM HHKCHEPHBIX Me-
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ToJOB monuMepaszHoi nenHoi peaknuu (I1LIP)). Hampumep, IHK-3aBucumyro PHK-monmmmepa3sy (Takyro xak
6akrepuodar T7, T3 wmm SP6 PHK-monammepassr) MoryT mcnosib3oBaTh, 4ToObl TpaHckpuOuposath PHK u3
MatpuaHoit JIHK. CooTBeTCTByIOIIEE KANMHUPOBAHUE H PEAKITUH TTOJIH-A TPUCOECTUHEHUS MOTYT OBITh HCITOJIb-
30BaHbI 110 Mepe HEOOXOIMMOCTH (XOTs MOJIU-A pEeIUMKOHa 00BIYHO Koaupyetcs B marpuanoit JIHK). /lanHbie
PHK-nonmMepaspl MOTYT HMETh CTPOTHE TPEeOOBAaHUS B OTHOIICHUH TPAaHCKpHOWpYyeMoro 5'-HykieoTna(oB), H
B HEKOTOPBIX BapHaHTaX OCYIICCTBIICHUS JaHHBIC TPEOOBAHHS IOJDKHBI COOTBETCTBOBATH TPEOOBAHHUAM KOIH-
pyeMol perikasbl, 9ToObl rapanTtupoBath, 4to IVT-tpanckpubuposannas PHK moxer adpdextuBHo PyHK-
IIIOHUPOBATDH B KAUECTBE CyOCTpaTa It €€ CAaMOKOINPYEMOH PETIIHKAa3HI.

Kaxk obcyxmanocs B WO 2011/005799, camopermuupyromasicss PHK Moxer Bkirouats (B TOMOJIHEHHE K
0001 5'-KAI-CTPYKType) ONMH MM OoJiee HYKICOTHIOB, MMEIOINX MOIU(PUIIMPOBAHHOE HYKICOOCHOBAaHHE.
Hanpumep, camoperumnupytomasics PHK moxer BkimrouaTs onuH nin 6osiee MOAU(UIIMPOBAHHBIX HYKJIEOOC-
HOBaHUI MUPUMUINHA, TAKUX KaK OCTATKU ICEBIOYPUANHA W/WIH 5-METWINUTO3MHA. B HEKOTOPBIX BapHaHTaxX
ocymiecTBieHHs1, oqHako, PHK conepxut HemoaudupoBaHHble HYKJICOOCHOBAHUS U MOXET BKJIFOUaTh HEMO-
TU(QUIMPOBAHHBIC HYKICOTUABI, T.¢. Bce HykieoTuasl B PHK siBisitoTcs cTaHmapTHRIMU pHOOHYKIeOTHIAMH A,
C, G n U (3a uckimodeHneM o000 5'-Kan-CTpyKTyphl, KOTOpas MOKET BKIIFOUATh 7'-METHIITYaHO3HWH). B npyrux
BapuaHTax ocymecTrierns PHK Moxker BkiodaTh m000H 5'-K31 coepkammuid 7'-MeTHITYaHO3UH | TIepBbIe 1,
2 w3 5'-pruOOHYKICOTHIBI MOTYT OBITh METHIIMPOBAHHBIMH B 2'-TIOJIOKEHUN PUOO3HI.

Hcnonezyemast B m3obperernn PHK B mensx MMMyHH3alUd B HIeaje BKIIOYACT TOIBKO (Gocomudpup-
HBIE CBSI3M MEXIY HYKJICO3HIaMH, HO B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHUS OHA MOXKET colepxarth (hocdop-
amuaataele, pochopTroaTHbie w/miu MeTHI(HOCHOHATHBIE CBSI3H.

Kommuectso PHK B numocome Mosket BapbupoBathest. KonaecTBO HHIAMBUIYAIBHBIX CaMOPETUIHIHPYIO-
muxcst mosiekyn PHK B numocome mpencrasisier co6oit o0brano <50, Hapumep <20, <10, <5 wnu 1-4 B aumo-
coMe.

Hcnonp3yemsie B uzobpereHnu Monekyinsl PHK B 1enssx MMMyHHA3alUU KOJUPYIOT MOJUICTITUIHBIA UM-
myHoreH. [Tocne BBenenuss PHK tpancnupyercs in vivo 1 IMMYHOTE€H MOXET BBI3BaTh HMMYHHBI OTBET y pe-
unueHTa. IMMyHOTEH MOKET BhI3BaTh IMMYHHBIH OTBET B OTHOIIICHUH MMATOTCHA (HapuMmep, OaKTepuu, BUPY-
ca, rpuOKa WM Mapa3uTa), HO B HCKOTOPBIX BAPUAHTAX OCYIICCTBIICHHS OH BBHI3BIBACT UMMYHHEIH OTBET B OT-
HOIICHWHN aJJIEpTeHa N OIMTyXOJEBOTO aHTHTeHA. IMMYHHBIN OTBET MOXKET BKJIIOYATh TyMOPAJIbHBII UMMYH-
HBII O0TBET (00bIYHO BKItoUas [gG) u/mim KIIeTOYHO-0NOCPEA0BaHHBI MIMMYHHBIN O0TBeT. [lomHumenTuaHbIH UM-
MYHOTEH OOBIYHO OyJeT BBI3BIBATH NMMYHHBIH OTBET, KOTOPBIH PAacllO3HAET COOTBETCTBYIOIIMHA MOJHIICIITHI
matoreHa (WM aJjIepreH, N OIyXOJb), HO B HEKOTOPHIX BapHAHTaX OCYIIECTBICHHUS MOJHUIICTITHI MOXKET ACH-
CTBOBaTh KaK MHMEOTOII, YTOOBI BBI3BIBATH WMMYHHBIH OTBET, KOTOPBIM pacmo3HaeT caxapuia. VMMmyHOTreH
00BIYHO OyZAET MpEeACTaBIATH COOOH MOBEPXHOCTHBIN MMONUIENTH, HAIPUMEp, aAre3ud, TeMarrIiOTHHAH, TJIH-
KOTIPOTENH 000JI0UKH, CIIAHKOBBI TIMKOIIPOTEHH U T.JI.

Monekyna PHK Moxet koaupoBaTh €IUHUYHBIN MOJUTIENTUAHBI KIMMYHOT€H UM MHOTOYHCIEHHBIE TO-
JMIETITHIBI. MHOTOYHCIIEHHBIE HMMYHOTEHBI MOTYT OBITH MPEJCTAaBICHBl B BH/E €IMHUYHOIO MOJIUIETITHIHOTO
UMMYHOTeHa (00bEMHEHHOTO MOJNMIENTHIA) WM B BUJIE OTICIbHBIX MOJUIENTHAOB. ECi NMMYHOTEHBI SKC-
MPECCUPOBAHBI B BUJE OTAEIBHBIX MOJIMIENTHIOB U3 PEIUIMKOHA, TOT/Aa OJMH WK OoJiee N3 HUX MOTYT UMETh 3'-
5'-nampaBnenne IRES win nomonmHATENBHBIA JEMEHT BUPYCHOTO MpoMoTopa. Kpome TOro, MHOTOYHCICHHBIE
MMMYHOT€HBI MOTYT OBITh 3KCIIPECCHPOBAHBI M3 IOJUIPOTEHHA, KOTOPBIH KOAUPYET OTACIbHBIC HMMYHOTEHBI,
COeIMHEHHBIEC ¢ KOPOTKOHM ayTOKATAIMTHISCKON MpoTea3on (Harpumep, 0eok 2A BUpyca sIypa), Wid KaKk HH-
TEUHEI.

B HeKoTOpHIX BapHaHTax OCYIIECTBICHHUS MMMYHOTCH BHI3BIBACT IMMYHHBIH OTBET B OTHOIIECHHH OJHOW
13 JaHHBIX OaKTepHil:

Neisseria meningitidis: mpuroHele IMMYHOTCHBI BKJIIOYAIOT, HO HE OTPaHMYUBAIOTCSI UMH, MEMOpaHHbIC
0enKy, Takue Kak aJre3uHbl, ayTOTPAaHCIOPTEPbl, TOKCHHBI, CBSI3bIBaIOIIue Xene3o Oenku u dakrop H-
cBsi3bIBaroNMii Oenmok. KoMOmHaIust Tpex NmpurogHeIX MOJHUIENTHAOB packpbita B Giuliani et al. (2006) Proc
Natl Acad Sci USA 103(29): 10834-9.

Streptococcus pneumoniae: MPUTOIHBIE MOJUIEITUAHBIE UMMYHOTeHBI packpbIThl B WO 2009/016515.
OHHM BKIIIOYAIOT, HO HE OTpPaHMYMBAIOTCS MMM, RrgB muinyc cyObenmHHMIly, IpEALIeCTBEHHUK OeTa-N-aneru-
rexcozamuauaasel  (spr0057), spr0096, oOmmit crpecc-6emok  GSP-781  (spr2021, SP2216), ce-
pun/TpeonnHkrHa3y StkP (SP1732) n mHEeBMOKOKKOBBIN MMOBEPXHOCTHEIHN anre3uu PsaA.

Streptococcus pyogenes: IPUTOAHBIE UMMYHOT€HBI BKITIOYAIOT, HO HE OTPAaHMYMBAIOTCS UMM, TIOJIHIICITH-
Ie1, packpbiThie B WO 02/34771 1 WO 2005/032582.

Moraxella catarrhalis

Bordetella pertussis: [Ipurogasie IMMYHOT€HBI KOKJIIOIIA BKJIIOYAIOT, HO HE OIPaHUYMBAIOTCS UMH, KOK-
JFONIHBIA TOKCHH WK aHatokcuH (PT), punamentosnsiii remarrimotuauH (PI'A), mepTakTHH U arriarOTHHOTCHBI
2u3.

Staphylococcus aureus: IIpurogHbie HMMYHOTEHBI BKIIIOYAIOT, HO HE OTPaHMYMBAIOTCS WMH, TOJIHUICTITH-
Iel, packpeiteic B WO 2010/119343, takue kak TeMONU3WH, €sXA, esxB, (heppuXpoMCBI3BIBAIONINI OCIOK
(sta006) w/mnu mumonpotenH sta0ll.

Clostridium tetani: THMHYHBIA UMMYHOTEH TIPEACTABISAET COOOM CTOMOHIYHBIN aHATOKCHH.
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Cornynebacterium diphtheriae: THIMYHBI UIMMYHOTEH NIPEACTABISET CO00I MU TEpUIHBIN aHATOKCHH.

Haemophilus influenzae: TIpurogHbie IMMYHOTEHBI BKJIFOYAIOT, HO HE OTPaHUYUBAIOTCS UMM, ITOJUIICTITH-
Ie1, packpbiThie B WO 2006/110413 u WO 2005/111066.

Pseudomonas aeruginosa

Streptococcus agalactiae: mpuToAHBIE IMMYHOTEHBI BKJIIOYAIOT, HO HE OTPAHUYUBAIOTCS UMH, TIOJHIICITH-
IteI, packpbiThie B W0O02/34771.

Chlamydia trachomatis: I[Ipurogaple IMMYHOTEHBI BKJIIOUAIOT, HO HE OrpaHUYHMBarOTCS uMH, PepA, LcrE,
Art], DnaK, CT398, OmpH-niogo6nsrit, L7/L12, OmcA, AtoS, CT547, Eno, HtrA u MurG (sHanmpumep, Kak pac-
kpeiTo B WO 2005/002619). LerE (W02006/138004) u HtrA (WO 2009/109860) mpenctaBisitor coboit 1Ba
TPEIIOYTUTEIFHBIX HMMYHOTCHA.

Chlamydia pneumoniae: [TpuroHbEIC UMMYHOT'CHBI BKIIFOYAIOT, HO HE OTPAaHHYMBAIOTCS MMM, ITOJIUTICTITH-
161, packpbiTeie B WO 02/02606.

Helicobacter pylori: [IpurogHple MMMYHOTEHBI BKIIIOYAIOT, HO HE orpaHmumBarotcs umu, CagA, VacA,
NAP n/nnm ypeazy (WO 03/018054).

Escherichia coli: I[Ipuroaabie UMMYHOTE€HBI BKJIIOYAIOT, HO HE OTPAaHMYNBAIOTCS UMH, IMMYHOTEHBI, TTOJTY-
geHHsle u3 SHTeporokcurenHodt E.coli (ETEC), surepoarperupyromeiics E.coli (EAggEC), muddysno-
aaresuBHoil E.coli (DAEC), surepomnartorennoii E.coli (EPEC), BHekumeunoi#t marorennoi E.coli (EXPEC)
n/unm saTeporemopparudeckoit E.coli (EHEC). IlItammer EXPEC BxmtogaroT yponatorennyto E.coli (UPEC) u
MeHUHTHT/cerncuc-accormupoBannyio E.coli (MNEC). Ilpuromusie mvmmyHoreHsl UPEC packpwitet B WO
2006/091517 m WO 2008/020330. TIpuroansie ummynoreasl MNEC packpbitel B WO 2006/089264. [puroa-
HBIIl IMMYHOTEH 17151 HeKoTopbIX THHOB E.coli nmpencrasinser coboit AcfD (WO 2009/104092).

Bacillus anthracis

Yersinia pestis: [IpurogHbie UMMYHOT'CHBI BKIIFOYAIOT, HO HE OTPaHUYMBAIOTCS UMU, pacKkpeiTeie B WO
2007/049155 1 WO 2009/031043.

Staphylococcus epidermis

Clostridium perfringens unu Clostridium botulinums

Legionella pneumophila

Coxiella burnetii

Brucella, Takast kak B.abortus, B.canis, B.melitensis, B.neotomae, B.ovis, B.suis, B.pinnipediae.

Francisella, Takas kak F.novicida, F.philomiragia, F.tularensis.

Neisseria gonorrhoeae

Treponema pallidum

Haemophilus ducreyi

Enterococcus faecalis nnn Enterococcus faecium

Staphylococcus saprophyticus

Yersinia enterocolitica

Mycobacterium tuberculosis

Rickettsia

Listeria monocytogenes

Vibrio cholerae

Salmonella typhi

Borrelia burgdorferi

Porphyromonas gingivalis

Klebsiella

B HEekoTOpBIX BapHaHTaX OCYIICCTBICHUS NMMYHOTCH BBI3BIBACT HMMYHHBIH OTBET B OTHOIICHHUU OJHOTO
U3 JTaHHBIX BHPYCOB:

OpromukcoBupyc: [IpurogHple IMMYHOTEHBI MOTYT MIPOUCXOIUTH OT BUpyca rpunma A, B umu C, BKIHO-
yasi TEMarrIIOTHHUH, HEHpaMUHUIA3y WK MaTpUKCHbIC Ocnku M2. I'ie IMMYHOTeH TpeACTaBIsIeT COOOU Te-
MAarTJIIOTHHIH BUpyca TpHUIMma A, OH MOXeT ObITh U3 JItoboro moatuna, Hanpumep, H1, H2, H3, H4, HS, H6, H7,
HS, H9, H10, H11, H12, H13, H14, H15 nmm H16.

[TapaMUKCOBHPYCHI: IMMYHOTEHBI BKITIOYAIOT, HO HE OTPaHUYMBAIOTCS UMH, TIOITy9ICHHBIE U3 THEBMOBUPY-
COB (HampuMep, PeCIUPaTOPHO-CHHITUTHAILHOTO BUpyca, PCB), pyOynaBupycoB (Hanpumep, BUpyca dIHIAESMHU-
YECKOTO MapoTUTa), MapaMUKCOBUPYCOB (HampuMep, BUpyca Maparpuiina), METAITHEBMOBHPYCOB M MOPOWIIIIH-
BHPYCOB (HAaIpumep, BUpyca KOpH).

ITokcBUpYCHI: IMMYHOTCHBI BKJIFOYAIOT, HO HE OTPaHUYUBAIOTCS UMM, MONyYCHHEBIC M3 OPTOMOKCBHpPYCA,
TaKOTo Kak HaTypalibHasl OCIIa, BKJIIOYas, HO HE OTpaHMYMBAsCh UMM, Variola major u Variola minor.

[MukopHaBHpYC: IMMYHOTCHBI BKIIFOUAIOT, HO HE OTPAHUYMBAIOTCS UMM, MTOJYYCHHBIC U3 TMKOPHABUPYCOB,
TaKWX KaK JHTEPOBUPYCHI, pUHOBHUPYCHI, TEIMAPHABUPYC, KapAHOBUPYCH M a(TOBUPYCHL. B omHOM BapuaHTe
OCYILICCTBIICHHS YHTEPOBUPYC MPEACTABISIET COO0H MOIMOBUPYC, HAIIPUMED, TOJMOBUPYC 1-ro THIA, 2-I0 THIIA
w/unu 3-ro tuna. B npyrom BapuaHTe OCYIIECTBICHHUS SHTEPOBUPYC NpeACTaBIsieT co0oit suTepoBupyc EV71. B
JIPYTOM BapHaHTE OCYIIECTBICHUS YHTEPOBUPYC MPEACTABIIIECT COOOU BHPYC KOKCaku A miu B.

ByHbpsiBHpyC: IMMYHOTEHBI BKIIIOYAIOT, HO HE OTPaHWYMBAIOTCS WMH, MOJydYeHHBIE W3 OPTOOYHBSIBHpYCA,
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TaKOTo Kak BUpYC KanudopHuiickoro sHuedanura, GiredoBupyca, TAKOro Kak BUPYC JIMXOPAAKU TOIUHBI Pudt
WJIM HaNPOBUPYCA, TAKOTO KaK BUPYC KOHTO-KPBIMCKOI TeMOpparniecKoi JTMX0paaKH.

l'emapHaBUpyC: IMMYHOTEHBI BKJIIOYAIOT, HO HE OTpaHHMYUBAIOTCS MMH, NOJTY4YEeHHBIE W3 TemapHaBHpYcCa,
Takoro kak Bupyc renatutra A (BT'A).

OunoBHpyCc: UMMYHOTEHBI BKIIOYAIOT, HO HE OTPAHWIHMBAIOTCS WMH, TOIyUYeHHBIE U3 (PUIOBUpYCa, TAKOTO
Kak BUpyc D0oma (Bkimouas »0omasupyc 3aup, beper Cionosoii Koctu, Pecton ninn Cynan) winu Bupyc Map-
Oypr.

ToraBupyc: IMMYHOTEHBI BKIIOYAIOT, HO HE OTPaHWYMBAIOTCA WMHU, MOJyYeHHBIE W3 TOTaBHPYyCa, TAaKOTO
Kak pyOuBHpYC, alb(haBupyc Win aprepuBupyc. OH BKIIIOYAET BUPYC KPACHYXH.

®dnaBUBHpPYC: NMMYHOTCHBI BKIIIOYAIOT, HO HE OTPAaHMYMBAIOTCS UMM, TIOJIydeHHBIC U3 (hIaBUBHpYCa, TAKO-
ro Kak Bupyc knenieBoro suuedanura (BK3), Bupyc [enre (1-ro, 2-ro, 3-ro wmm 4-ro TUma), BUPYC JKENTOH
JMXOPaaKH, BUPYC SMOHCKOTO dHIe]annTa, BUPYC KbICAaHYPCKOW JIeCHOH 00JIe3HH, BUPYC JIMXOpaIKU 3amaHo-
ro Huna, Bupyc snnedannra Cenr-Jlync, BUpyc pocCHHCKOTO BECEHHE-JIETHET0 dHIedaanTa, BUpYC dHIedatn-
ta [ToBaccan.

[lecTnBHpyC: MMMYHOTEHBI BKIIIOYAIOT, HO HE OTPAaHMYUBAIOTCS MMM, IOJYyICHHBIC U3 IECTUBUPYCA, TaKO-
TO KaK BUPYC IHUapeu KpymHoro poraroro ckota (BVDV), knaccndeckas yyma ceuner (KUC) wm morpanuvHas
6one3ns oerl (I16O).

l'emagHaBHpyC: MMMYHOTEHBI BKJIIOYAIOT, HO HE OTPAaHMYUBAIOTCS WMU, TOJTyYCHHBIC U3 TelagHaBHpYCa,
Takoro kak BHpyc remarutra B. Komnosuims MoxeT BKIIIOYaTh NMOBEPXHOCTHBINM aHTUT€H BHpyca remnatutra B
(HBsAg).

Jpyrue Bupychl renatuta: KoMImo3uimst Mo>keT BKJIIOYaTh HMMYHOTSH M3 BUpYyca rernatura C, BUpyca re-
MaTHTa JIeNbTa, BUpyca renaruta E wimn Bupyca renatuta G.

PabnoBupyc: NMMYHOTEHBI BKIIIOYAIOT, HO HE OIPaHUYMBAIOTCS UMM, TIOJTyYeHHBIE U3 padIoBHpYyca, TaKo-
'O KaK JIMccaBUpycC (Harpumep, BUpyc OeleHcTBa) ¥ Be3ukyaosupyc (VSV).

KannuuBrpyc: IMMYHOTEHBI BKJIIOYAIOT, HO HE OTPAaHUYUBAIOTCS] IMU, ITOJy4E€HHbIC N3 KaIUIUBUpPYCa, Ta-
Koro kak Bupyc Hoponk (HopoBupyc) u HopBonk-mo00HbBIe BUPYCHI, TaKHe Kak BUpYyc ['aBaiin u Bupyc CHex-
HBIX TOP.

KoponaBupyc: HMMYHOTEHBI BKIIOYAlOT, HO HE OTPaHMYMBAIOTCA HMMH, MOJYYCHHBIE M3 KOPOHaBHpYyCa
TOPC, undexnonnoro 6ponxuta nrur (UBIT), Bupyca renarura mpeimet (MHV) u Bupyca TpaHCMHUCCHBHOTO
ractposnateputa ceuneil (TT'C). IMMyHOTeH KOpOHABHpYCA MOXKET MPEICTABIATh COOOH CIAKOBBIN TOIHIICTI-
THI.

PeTrpoBupyc: IMMYHOTEHBI BKIIIOYAIOT, HO HE OTPaHUYMBAIOTCS] MU, TTOJTydCHHBIE M3 OHKOBHpYCA, JIEHTH-
Bupyca (Hanpumep, BUY-1 ninu BUY-2) unu ciymaBupyca.

PeoBupyc: IMMyHOT€HBI BKIIIOUAIOT, HO HE OTPaHHMYMBAIOTCS MU, TIOJIydCHHBIE U3 OPTOPEOBUpYCa, poTa-
BUpYca, OpOUBHpYcCa WIN KOJITUBHUPYCA.

[TapBOBHpYC: IMMYHOTCHBI BKJIIOYAIOT, HO HE OTPaHUYHMBAIOTCS UMM, ITOJIy4EeHHbIC U3 mapBoBupyca B19.

I'epriecBupyc: IMMYHOTEHBI BKIIIOYAIOT, HO HE OTPaHUYMBAIOTCS] IMU, [TOJy4YEHHbIE N3 BUpYca repreca ue-
JIOBEKA, TAKOTO KaK MCKIIOYUTENBHO IJIs mpuMepa Bupyc npoctoro repreca (BII) (manpumep, tuna BIIT 1 u
2), Bupyc BeTpsHO# ocmbl (BBO), Bupyc Ommreiina-bappa (BOB), mutomeranosupyc (LIMB), Bupyc repreca
genoBeka 6-ro Tuma (BI'U-6), Bupyc repreca genoBeka 7-ro tuna (BI'U-7) u Bupyc repreca deoBeka §-ro THia
(BI'Y-8).

[TanoBaBHpPYCHI: IMMYHOTEHBI BKIIIOYAIOT, HO HE OTPAaHUYHUBAIOTCS UMM, MTOTyYCHHBIE U3 MaNWIIOMaBUpPY-
COB U TOJIMOMaBHPYCOB. BUpyc mamuiioMsl (denoBeka) MoKeT ObITh cepotumna 1,2, 4, 5,6, 8,11, 13, 16, 18, 31,
33,35, 39,41, 42,47, 51, 57,58, 63 unu 65, Hanpumep, 0JJHOTO Wi OoJee cepoturios 6, 11, 16 w/umu 18.

AneHoBHpYC: IMMYHOTCHBI BKIIIOUAIOT ITOJTydeHHBIe U3 cepoTrma 36 (Ad-36).

B HexoTOpBIX BapHaHTaX OCYIIECTBICHHUS KIMMYHOTEH BHI3BIBAET MMMYHHBIH OTBET B OTHOIICHHU BUpYCa,
KOTOPBII HHPUIMPYET PHIOY, TAKOTO KaK BUPYC WHPEKIIMOHHON anemun nococeBbix (ISAV), Bupyc 3abonepa-
HUS TI0JDKEITYIOYHOM skelie3bl JococeBbiX (SPDV), BUpyc MH(MEKIIMOHHOTO HEKpO3a IOKETYAOYHOH >KeIe3bl
(IPNV), BupycHas 6omne3ns kanainpHoro coma (CCV), Bupyc numdonmucrosa peid (FLDV), Bupyc nHOEKITNOH-
HOTO HEKpO3a TeMOomnodTuieckoi Tkanu JiococeBbix (MHITJI), repnec kou, MUKOpPHA-TIOJOOHBI BUPYC JIOCOCE-
BBIX (TaKXKe M3BECTHBIN KaK MUKOPHA-MTOA00HBIH BUPYC aTIIAHTHYECKOTO JIOCOCS), BUPYC IMPECHOBOIHOTO JIOCOCS
(LSV), poraBupyc atinantudeckoro yiococs (ASR), Bupyc 3aboneBanust genryn panyxaoi ¢popemu (TSD), oHko-
reHHbId Bupyc kmwkyda (CSTV) unu BupycHas remopparudeckas centumnemus (BI'C).

I'pubKOBBIE UMMYHOTEHBI MOTYT OBITH MOJIYUCHBI U3 AepMaToGuToB, BKIouas Epidermophyton floccusum,
Microsporum audouini, Microsporum canis, Microsporum distortum, Microsporum equinum, Microsporum gyp-
sum, Microsporum nanum, Trichophyton concentricum, Trichophyton equinum, Trichophyton gallinae, Tricho-
phyton gypseum, Trichophyton megnini, Trichophyton mentagrophytes, Trichophyton quinckeanum, Trichophy-
ton rubrum, Trichophyton schoenleini, Trichophyton tonsurans, Trichophyton verrucosum, T. verrucosum var.
album, var. discoides, var. ochraceum, Trichophyton violaceum n/unu Trichophyton faviforme; niam u3 Aspergil-
lus fumigatus, Aspergillus flavus, Aspergillus niger, Aspergillus nidulans, Aspergillus terreus, Aspergillus sy-
dowi, Aspergillus flavatus, Aspergillus glaucus, Blastoschizomyces capitatus, Candida albicans, Candida
enolase, Candida tropicalis, Candida glabrata, Candida krusei, Candida parapsilosis, Candida stellatoidea, Can-
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dida kusei, Candida parakwsei, Candida lusitaniae, Candida pseudotropicalis, Candida guilliermondi, Cladospo-
rium carrionii, Coccidioides immitis, Blastomyces dermatidis, Cryptococcus neoformans, Geotrichum clavatum,
Histoplasma capsulatum, Klebsiella pneumoniae, Microsporidia, Encephalitozoon spp., Septata intestinalis u
Enterocytozoon bieneusi; HanMeHee paclpoCTpaHEHHBIMH sBISIIOTCS Brachiola spp, Microsporidium spp.,
Nosema spp., Pleistophora spp., Trachipleistophora spp., Vittaforma spp Paracoccidioides brasiliensis, Pneumo-
cystis carinii, Pythiumn insidiosum, Pityrosporum ovale, Sacharomyces cerevisae, Saccharomyces boulardii,
Saccharomyces pombe, Scedosporium apiosperum, Sporothrix schenckii, Trichosporon beigelii, Toxoplasma
gondii, Penicillium marneffei, Malassezia spp., Fonsecaea spp., Wangiella spp., Sporothrix spp., Basidiobolus
spp., Conidiobolus spp., Rhizopus spp, Mucor spp, Absidia spp, Mortierella spp, Cunninghamella spp, Sak-
senaea spp., Alternaria spp, Curvularia spp, Helminthosporium spp, Fusarium spp, Aspergillus spp, Penicillium
spp, Monolinia spp, Rhizoctonia spp, Paecilomyces spp, Pithomyces spp u Cladosporium spp.

B HEKOTOPHIX BapuaHTaX OCYIICCTBICHHUS HMMYHOTCH BBI3BIBACT UMMYHHBIN OTBET B OTHOIICHUH Tapa3u-
Ta W3 poja Iuia3Moaui, Takoro kak P.falciparum, P.vivax, P.malariac uim P.ovale. Takum oGpa3om, uzobpere-
HHUE MOXET OBITh MCIIOJIF30BAHO T MMMYHU3AIMH B OTHOIICHHU MallsIpUd. B HEKOTOPHIX BapHaHTaX OCYILECT-
BIICHUS] IMMYHOTE€H BBI3BIBAET MMMYHHBIH OTBET B OTHOIICHHWH Napa3uTa u3 cemeiicrBa Caligidae, B yacTHOCTH
n3 ponoB Lepeophtheirus u Caligus, HanmpumMep MOPCKUX BIleH, TakuxX kak Lepeophtheirus salmonis wimm Caligus
rogercresseyi.

B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS HMMYHOTEH BBI3BIBACT MMMYHHBIH OTBET B OTHOIICHUH IBLIbIIE-
BBIX QJUIEPTeHOB (IBUIBIIEBBIX AITIEPTCHOB IEPEBHEB, APOMATHIECKOH TpaBhl, paCTEHUI M TPaBhl); aJUIEPTCHOB
HACEKOMBIX HJIU TMayKOoOOpa3HBIX (AIJIEPreHOB BABIXAaeMBIX, CIIOHBI M A2, HAIpUMEp, KICHIEBHIX aJUIEPIeHOB,
AIJICPTCHOB TapaKaHOB W MOIICK, aJUICPICHOB s/l MEPEIOHYATOKPBUIBIX HACEKOMBIX); aJUICPTCHOB MICPCTH U
MEPXOTH JKUBOTHBIX (HATIPUMED, OT COOAKH, KOIIKH, JIOMIAAH, KPBICHI, MBIIIK U T.1.); U THIICBBIX aJUICPTCHOB
(HampuMep, rmaauHA). BakHBIMU aiepreHaMu TBUIBIEI ACPCBHEB, TPAB U PACTCHHUU SIBIIIOTCS TE, KOTOPBIC
MPOUCXOJAT U3 TaKcOHOMHYeckuX oTpsioB Fagales, Oleales Pinales u platanaceae, Bkitouast, HO He OrpaHHU4H-
Basick uMu, Oepesy (Betula), onbxy (Alnus), opemnuk (Corylus), rpa6 (Carpinus) u onuBy (Olea), kenp (Cryp-
tomeria u Juniperus), ruiatas (Platanus), orpsiaa Poales, Bkimtodast TpaBbel pogoB Lolium, Phleum, Poa, Cynodon,
Dactylis, Holcus, Phalaris, Secale n Sorghum, otpsinos Asterales u Urticales, Bkimtouast pacteHust ponoB Ambro-
sia, Artemisia u Parietaria. /[pyrumMu Ba)KHBIMH BJIBIXa€MBIMHU aJUIEPTCHAMH SBIISTIOTCS TaKue, KOTOPBIC TPOHC-
XOIIAT OT KJiemed aoMamntHed mputk poma Dermatophagoides m Euroglyphus, amGapHBIX Kiemie#, Harpumep
Lepidoglyphys, Glycyphagus u Tyrophagus, KoTOpble MPOUCXOIAT OT TapaKkaHOB, MOIIEK M OJIOX, Hampumep,
Blatella, Periplaneta, Chironomus u Ctenocepphalides u KoTopble MPOUCXOIAT OT KUBOTHBIX, TAKUX KaK KOIIKa,
cobaka ¥ JIOMIaJb, AJUIEPTECHOB SITOB, BKJIFOYAs TAKUE, KOTOPBIC MPOUCXOAT OT JKASAIINX WIH KYCAIOIIUXCS Ha-
CEKOMBIX, TaKHX KaK Te, KOTOpPbIE MPOUCXOIAT OT TaKCOHOMHYECKOro orpsiga Hymenoptera, Bkimrowas maen
(Apidae), oc (Vespidea) n mypasbes (Formicoidae).

B HekoTOphIX BapuaHTax OCYIICCTBICHUS MMMYHOTCH MPEACTaBISICT COOOH OMyXOJEBBIH aHTUICH, BEI-
OpaHHEII U3: (a) aHTUTCHOB paka ceMEHHHKOB, Takux kak NY-ESO-1, SSX2, SCP1, Takxke Kak MOJUNCITHIAOB
cemeiictB RAGE, BAGE, GAGE u MAGE, nanpumep, GAGE-1, GAGE-2, MAGE-1, MAGE-2, MAGE-3,
MAGE-4, MAGE-5, MAGE-6 u MAGE-12 (koTopbie MOTYT OBITh HCIIOJIB30BaHbBI, HATIPUMED, IS HAITPABJICHUS
Ha MEJIAHOMY, OIYXOJIH JIETKHX, ToyoBHI U men, NSCLC, omyXonn MOJIOUHBIX JKeJie3, )KeITyA0YHO-KHIIIeYHbIe 1
MOYEBOTO Iy3bIpsi), (b) MyTHPOBAaHHBIX AHTHUTEHOB, Hampumep pS3 (CBA3aHHOTO C PA3IUYHBIMHU COJIUIHBIMHU
OTIYXOJISIMH, HampuMep, pakoM TPSIMOW KHIIKH, JIETKUX, TOJIOBBI W mieu), p21/Ras (cBsS3aHHOTO, HampuMep, ¢
MEJIaHOMOM, PaKoOM TOKETYIOYHOM Kene3bl U pakoM npsimoit kumkn), CDK4 (cBsizanHOTO, HampuMep, ¢ Me-
nanomoit), MUMI (cBsi3aHHOTO, HAaNIpHMeEp, C METTAHOMOM), Kacnasbl-8 (CBSI3aHHOW, HAIPUMED, C PAKOM T'OJIOBBI
u wewn), CIA 0205 (cBs3aHHOTO, HarpuMep, ¢ pakoM ModeBoro 1my3bipsi), HLA-A2-R1701, Gera-karennHa (cBs-
3aHHOTO, Hampumep, ¢ MmenaHomoii), TCR (cBs3anHoro, Hampumep, ¢ T-KIEeTOYHOH HEXOIDKKMHCKOH JIuMQo-
moii), BCR-abl (cBsi3anHOTO, HaNpUMep, ¢ XpOHUYECKOH MUETIOTeHHOI Nielikemueit), Tpuo3ogocdar n3oMepassl,
KIA 0205, CDC-27 u LDLR-FUT, (c) cBepXaKcIipecCHpOBaHHBIX aHTHI'CHOB, HanpuMep [ anexTrnHa 4 (CBs3aH-
HOTO, HallpUMEp, C paKkoM MIpsMol Kuiukw), ['anekTrHa 9 (CBSI3aHHOTO, HAaMpHUMEpP, ¢ 0ONe3HBIO XOMKKUHA),
MpOoTenHa3bl 3 (CBSI3aHHOM, HANPUMEp, ¢ XPOHUUECKON MuenoreHHou neitkemueii), WT 1 (cBs3aHHOTO, Hampu-
Mep, C Pa3IMYHBIMU JIEHKeMHSIMH), KapOOaHTHUApa3bl (CBSA3aHHOW, HANpUMEpP, C paKOM IOYKH), aabAoja3sl A
(cBsi3aHHOM, HampuMmep, ¢ pakoM Jerkux), PRAME (cBs3anHoro, Hampumep, ¢ menanomoii), HER-2/neu (cBs-
3aHHOTO, HaIPHMeEp, C PaKOM MOJIOYHOM jKeJIe3bl, TOJICTON KUIIKH, JIETKUX U SSIMYHUKOB), MaMMarjioOunHa, aabda-
(heronpoTenHa (CBA3aHHOTO, HANIpUMeEp, C Ternatomoii), KSA (cBs3aHHOTO, HApUMED, C PAKOM TPSIMON KHIIKH),
racTpuHa (CBS3aHHOTO, HAIPUMEp, C PAKOM IODKETYIOYHOH jKeIe3bl U JKeIyIKa), TeIOMEPa3HOTO KaTaluTHye-
ckoro nporenHa, MUC-1 (cBsizaHHOTO, HApUMEP, C PAKOM MOJIOUHOH Kene3bl U SMYHUKOB), G-250 (cBsi3aHHO-
TO, HallpuMep, ¢ KapLIUHOMOM KJIETOK MoYek), pS3 (CBSA3aHHOTO, HANPUMEpP, C PAKOM MOJIOYHOI JKeJIe3bl ¥ TOJI-
CTOM KMIIKM) M KapIUHOAMOPHOHHOTO aHTUTEHA (CBSI3aHHOTO, HAlPHMEP, C PAKOM MOJIOYHOM KeJe3bl, PakoM
JIETKAX ¥ PAKOM KEIyJOYHO-KUIICYHOTO TPAKTa, TAKMM KaK pakK MpsMOil KUIIKH), (d) SBISIOIIUXCS OOIUMHU
AQHTUTEHOB, HAIIPUMEp, aHTUTCHOB MeJlaHOMa-MeNaHOUTHON muddepennnanny, Takux kak MART-1/Melan A,
gp100, MCIR, MenaHOIUT-CTUMYJIUPYIOIUN PeLenTOp TOPMOHOB, TUPO3HHA3a, TUPO3MHA3a-CBSI3aHHBIN MpoTe-
nH-1/TRP1 un tuposmHasza-cBsi3anHbIid npotenH-2/TRP2 (accomunpoBaHHbBIe, HAIPUMED, ¢ MEJTAaHOMOH), (€) ac-
COIIMUPOBAHHBIX C MPOCTATON aHTUTEHOB, Takux kak PAP, PSA, PSMA, PSH-P1, PSM-P1, PSM-P2, cBs3an-
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HBIX, HAlpUMEp, C pakoM MpocTatel, (f) IMMYHOTIOOYIMHOBBIX HIHOTHIIOB (CBSI3aHHBIX C MHEIOMOH U B-
KJIETOYHOH TMM(pOMOH, HanpuMep). B HEKOTOPBIX BapuaHTax OCYIIECTBIICHHUS OIyXOJIEBble HIMMYHOTEHBI BKIIIO-
4aloT, HO He orpaHnduBaroTcs umH, plS5, Hom/Mel-40, H-Ras, E2A-PRL, H4-RET, IGH-IGK, MYL-RAR, an-
TUTEeHBI BUpyca DnmreiiHa-bappa, EBNA, anTurens! Bupyca nanwuioMsl genoBeka (BITH), Bkmtouas E6 u E7,
aHTUTeHbl BHpyca Tematuta B m C, anturens! T-mumdorpomnHoro Bupyca demnoBeka, TSP-180, p185erbB2,
p180erbB-3, c-met, mn-23H1, TAG-72-4, CA 19-9, CA 72-4, CAM 17.1, NuMa, K-ras, pl6, TAGE, PSCA,
CT7, 43-9F, 5T4, 791 Tgp72, beta-HCG, BCA225, BTAA, CA 125, CA 15-3 (CA 27.29\BCAA), CA 195, CA
242, CA-50, CAM43, CD68\KP1, CO-029, FGF-5, Ga733 (EpCAM), HTgp-175, M344, MA-50, MG7-Ag,
MOV18, NB/70K, NY-CO-1, RCAS1, SDCCAG16, TA-90 (Mac-2-cBs3piBaromuii Oenox/muknogumua C-
accoruupoBaHHbIil 0enok), TAAL6, TAG72, TLP, TPS u noxoOHsIe.

dapmarneBTHYeCKass KOMIIO3UINS N300PETEHHs, B YaCTHOCTH OJIHA, MPUTOHAS JJIsI IMMYHHU3alUuH, MOXKET
BKJIIOYAaTh OJXWH WM Oojiee HU3KOMOJIEKYJSIPHBIX HMMYHOCTHMYJSTOpOB. Hampumep, KOMIIO3HMIUS MOXET
BKiroyars aroHuct TLR2 (mampumep, Pam3CSK4), aronuct TLR4 (Hampumep, aMHHOAJIKHITITIOKO3aMUHHI-
¢ocoar, Takoit kak E6020), aronuct TLR7 (nanpumep, nmukBumon), aronnct TLR8 (Hanpumep, pe3nkBuMon)
w/umu aronuct TLRY (manpumep, IC31). JIro0o#i Takoli aroHHCT B Haeaie UMeeT MOJIEKYJIsIpHyI0 Maccy <2000
Jla. Takoit aroHUCT(BI) B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS MOXeT ObITh nHKarcympoBad ¢ PHK B smro-
COMBI, HO B IPYTHX BapHAHTAX OCYILECTBIICHHUS OHH SBIIIOTCS HEHMHKAIICYTUPOBAHHBIMH.

TIpumepsbI
Katuonnsie aunuanst @opmyasi (1)

Crnenyromue MpuMeps! peIHa3HAueHB! IS WLTIOCTPAI N300pEeTEeHHS U HE JIOJDKHBI HCTOJIKOBBIBATHCS
KaK ero orpaHn4eHue. Temmeparypsl IpeAcTaBiIeHH B Tpaxycax mo Llemscuro. Ecnu He ykazaHo mHOe, Bce Hc-
HapHuTeJIbHbIE KOHIEHTPALUK OCYIIECTBISIIOTCS NPU TOHMKEHHOM JaBJICHUH, NPEANOYTUTEIBHO OT NPUOIN3H-
TensHO 15 MM pT.cT. 10 100 MM pr.cT. (=20-133 MOap). CTpyKTypy KOHEUHBIX MPOIYKTOB, HHTEPMEINATOB U
UCXOJIHBIX MAaTEPHUATIOB MOATBEPKIAIOT C TIOMOIIBIO CTAHAAPTHBIX aHAIUTHYCCKUX METOAOB, HAPHUMEP, MUKPO-
aHalu3a WU CIEKTpalbHBIX XapakTepucTuk, Hanpumep, MC, UK umu AMP. Hcnons3yemsle cokpalieHus sB-
JSIFOTCS CTAHAAPTHBIMY B IaHHOM 00JIaCTH TEXHUKH, HEKOTOPBIE M3 KOTOPBIX OITHCAHBI HIDKE.

Ounctky Ha (IAII-KOJIOHKE HPEANOYTUTENEHO MPOBOAAT Ha CHJIMKAresie C HCIOJIb30BAaHHEM COOTBETCT-
BYIOILIETO 3JIFOCHTA H30KPATHUECKON FITH TPAJUEeHTHON KOMITO3UITHH.

Anammz BOXKX mpoBoasar Ha komonke Waters Atlantis dC18 (4,6x150 MM, 3 MM) ¢ TpaIUCHTHBIM 3ITIOU-
poBanueM (ot 0 1o 95% ameronutpmia B Boae, Moaudpuimposantoi 0,1% 06/06 TpuPTOPYKCYCHOM KHUCIOTOH,
6onee 20 MHH U CKOPOCTBIO TIOTOKA 1,4 MII/MUH), €CJIM HE yKa3aHO HHOE.

Criexrpst 'H-SIMP perucrpuposaiu Ha criekrpomerpe Bruker Avance IT 400 MI'i. Bee XHMHUYECKHE CIBH-
TH TIPUBE/ICHB] B MIJUTMOHHBIX J0JISX (8) OTHOCHTENBHO TeTpaMeTHicuiaana. Cieyonune COKpaleHHst NCI0Ib-
3yIOTCSL IJs1 OOO3HA4YEHWS MOJENH CHTHajla: C=CHHIJIET, A=HyOJeT, T=TPHUIUIET, K=KBapTeT, KB—=KBHHTET,
M=MYJbTHILIET, YII=ymupeHabii. JJanasie DP-MC peructpupoBalii ¢ HCIOJIB30BaHUEM MacC-CIIEKTPOMETpa
Waters LTC Premier ¢ TBOWHBIM HCTOYHHUKOM JJIEKTPOPACTIEUINTEIPHON HOHU3AIIMN HA JKUIKOCTHOM XPOMATO-
rpade Agilent 1100. Cynsdamumerokcun [Sigma, m/z=311,0814 (M+1)] ucnonb3oBainy B Ka4ecTBe CTaHIAPTA,
BBOIMMOTO 4Yepe3 kaHal LockSpray™ kaxkoe TpeThbe CKaHUpPOBAHHE.

Coxkpauenust

C Lenbcuit

JXM puxnopmeran

rpaj rpaaychl

JANDA N,N-1uu3onponuidTuIaMiuH

JAUTIDA N,N-1uu30mponuid THIaMIH

JAMAII 4-nuMeTHIaMUHOTTHPUIHH

JAM® N,N-gumetunpopMaMu

JAMCO numetuincynbhokcu

EDC 1-311n-3-(3-1uMeTHIaMHHOTIP OTTHIT ) Kap OO TUUM U T

OP-MC Macc-CIeKTpOMETPHS € DIIEKTPOPACTIBIIICHIEM

EtOAc stunanerar

EtOH »tanon

T TpaMM

4 qac(bl)

HATU 2-(1H-7-a3aben3otpunasoi-1-un)-1,1,3,3-rerpamermyponus rexcadropdocdar

HOBt ruapokcnbeH30Tpra30IT

BOXX BrICOKOd P EeKTUBHAS KUAKOCTHAS XpoMaTorpadus

KT KHJIOTPaMM

T TUTP

JIAT nTuTHAaTIOMUHARTHIPUT

KX sxunkoctHas XxpoMmarorpadus

KX-MC xunxocTHas Xxpomatorpadust 1 Macc-CleKTpOMETPHS
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MeOH wmetanon

MC macc-cnekTpoMeTpust

MOap MuyIHOap

MUH MUHYTHI

MJT MIJLTEITATP (BI)

MM MIJUTAMETP

MKM MUKpPOMOJISIPHBIN

M/Z OTHOIIICHUE MAaCCHI K 3apsy

HM HaHOMETP

HM HaHOMOJIPHBIN

N HOpManbHBII

NaOEt stunat HaTpust

NMP N-MeTunnupponuaoH

SMP snepHbIil MArHUTHBIN pE30HAHC

Pd/C mannmanuit Ha yrie

PdCl, (dppf).CH,CI, 1,1'-6uc(mudennndocduno)depponen-nammaauii (I1) nuxmopruna qTuxaopMeTaHOBBIH
KOMILIIEKC

(GyHT/KB.I0HM (GYHT Ha KBaJIpaTHBIN TIOMM

M.JI. MIJUIHOHHBIE JOJH

pTsOH n-tomyoscynbdoHOBas KACIOTA

KBHH KBUHTYIUICT

parl pareMuIecKui

Rt Bpemst ynepxuBanus

TBA® ¢ropun terpabyTHIaMMOHUS

TBDPS Tper-OytnnaudeHuICHIniIbHbIN 3Up

TBTU O-(benzorpuazosn-1-um)-N,N,N',N'-reTpamMeTHiIypOHHS

TerpadgTopbopar

TCEP tpuc(2-xapooxcudtun)pochun

TEA TtpudTHIaMUAH

TOVYK TpudropykcycHast KHCJI0Ta

TI'® terparuapodypan

TTI'TI Terparuaponupan

TCX ToHkocnoiHast XxpoMarorpadus

TMS-CN TpuMeTUICHINILHAHNT

TsOH TonyoncynbhoHoBast KMCIOTA

Cunres npumepa 1:

Wutepmenuar la: 3,5-6uc((Z)-okranen-9-cH-1-miokcH)OeH3aIbIeTH

H

G o} —

(e}

B kon0y, comepxkamyro IM® (40 ) mobasmsum 3,5-nuruapokcudenzansaerun (2 r, 14,2 Mmons), kap-
oonar kamus (5,88 r, 42,6 mmonbp) u onemnmesmwnat (11,3 r, 32,6 mmoins). [lonydeHHYI0 cMech HarpeBallvd 10
80°C B TeueHHe HOYHM MPH NepeMenTuBaHNK. PeakIIMOHHYI0 cMech oXakaanu u nob6asisumm Boxy u EtOAc. Op-
TAaHWYECKHIA CIIOW COOMpaIH, MPOMBIBAIA COJICBEIM PACTBOPOM U BEICYIIMBAIH HaJ cyibhaTtoM marHus. CMmech
OT(MIBTPOBEIBAIY, ¥ (QMIBTPAT KOHIICHTPUPOBATIH IPU MOHWKCHHOM JIaBJICHUU C MOTyYCHHEM HEOUYHUIICHHOTO
MPOAYKTA, KOTOPBIA OYHMIIATH Ha CIJIMKAareje C UCIOJb3oBaHHEeM cMecH rentan/EtOAc B KauecTBe JIIOCHTA,
obecrieunBas 8,53 T LENIEBOTO MTPOIYKTA.

TCX (cumukarens, 10% EtOAc B renrane): R=0,56.

Coenunenne mpumepa 1: 1-(3,5-6uc((Z)-oxranen-9-eH-1-mnokcn)denn)-N,N-1uMeTHIMe TaHAMUH

\N/\Q/O —

O

WuaTtepmenuat la (4 r, 6,26 MMouts) niepemermmBainy B EtOH (25 M) n 100aBisiiy THAPOXIOPHUT TUMETH-
mamuHa (1,02 1, 12,5 Mmmois) ¢ mocaenyromum godasienneM TEA (1,21 mu, 8,76 MMOITb) U TETPan30MpPOTIOKCH-
na tutana (1,8 mi, 6,3 mmois). [TonydeHHyI0 cMech TIepeMeIBalId B TeUeHUE 3 9 MPU KOMHATHOHN TeMIepaTy-
pe u nobapnsmu 6opruapua Hatpus (355 mr, 9,39 MMomb) B BUjae oaHON nopiuu. CMech IepeMelnBald pH
KOMHaTHO! Temmeparype B TeueHHe HouM. Peaknmonnyro cmech racwmm 7 N ammuakom B MeOH (8,94 mu, 62,6
MMOJIb) U TOJIYYCHHYIO OCIYI0 CYCIICH3UI0 OT(GMIBTPOBBIBAIM Yepe3 LEenuT ¢ mpombiBanueM JIXM. @unbrpar
KOHIICHTPUPOBAIH NPU TTOHM)KEHHOM JIaBJICHUU C MOJTyYCHHEM HEOUHIIICHHOTO MIPOAYKTa, KOTOPBIN OYHIIAN HA
cunukarene ot 0 mo 50% EtOAc B renrane, odecrieuuBas 2,66 T 1EIEBOTO MPOIYKTA.
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'H SIMP (400 MTI'ti, CDCl3) &: 6,46 (1, J=2,0 I'n;, 2H), 6,36 (T, J=2,5 ', 1H), 5,41-5,31 (M, 4H), 3,93 (t,
J=6,9 I'u 4H), 3,34 (c, 2H), 2,24 (c, 6H), 2,09-1,98 (M, 8H), 1,81-1,69 (M, 4H), 1,50-1,21 (M, 44H), 0,89 (T, J=7,0
T'u, 6H) m.1.

OP-MC m/z=668,8 (MH+).

ITpumeps! 2-7 MOTYT OBITh MOJYYEHBI C HCIOJIb30BAHUEM CIIOCOOOB, aHAIIOTMYHBIX TEM, KOTOPbIC TpHMe-
HSIFOTCS JUTS TIOJTy4YeHust mpuMepa 1.

Ipumep 2: 1-(3,5-6uc((9Z,127)-oxranexa-9,12-auen- 1 -unokcu)pernn )-N,N-1uMe THIME TAHAMHH

\TUO _ —

(0]

'"H SIMP (400 MTI', CDCls) &: 6,46 (x, J=2,5 'y, 2H), 6,35 (t, J=2,3 T', 1H), 5,44-5,30 (v, 8H), 3,93 (t,
J=6,5T'u, 4H), 3,34 (c, 2H), 2,78 (1, J=6,2 'y, 4H), 2,24 (c, 6H), 2,13-1,99 (M, 8H), 1,81-1,71 (M, 4H), 1,49-1,23
(M, 32H), 0,90 (T, J=6,8 I'u, 6H) m.x.

OP-MC m/z=664,9 (MH+).

Ipumep 3: 2,2'-((3,5-6uc((9Z,12Z)-okraneka-9,12-nueH- 1 -iunokcn ) OeH3MIT )a3aHe TUIIT) LI TAHOIT

HO\/\N A ; .0 — —
OH 0.

'H SIMP (400 MTI'ti, CDCL3) 8: 6,46-6,44 (m, 2H), 6,38-6,34 (M, 1H), 5,44-5,29 (m, 8H), 3,92 (t, J=6,5 I'Ly,
4H), 3,69-3,63 (M, 6H), 2,82-2,71 (M, 8H), 2,12-2,00 (M, 8H), 1,82-1,70 (m, 4H), 1,51-1,22 (m, 32H), 0,90 (T,
J=6,9 T'i, 6H) m.11.

3P-MC m/z=724,6 (MH+).

IIpumep 4: 1-(3,5-6uc((9Z,127)-okranexa-9,12-aueH- 1 -ua0KCH )OS H3NUM ) TUPPOTHIAH

GU -

(0]

'H SIMP (400 MTI't, CDCLy) 8: 6,52-6,47 (m, 2H), 6,36-6,32 (m, 1H), 5,47-5,26 (M, 8H), 3,93 (1, J=6, 6 T'1,
4H), 3,55 (c, 2H), 2,83-2,74 (M, 4H), 2,57-2,47 (M, 4H), 2,14-2,00 (M, 8H), 1,86-1,70 (m, 8H), 1,52-1,21 (M,
32H), 0,90 (1, J=6,8 'y, 6H) m.1.

OP-MC m/z=690,5 (MH+).

IMpumep 5: 1-(3,5-6uc((9Z,1272)-oxraneka-9,12-nuen- 1 -uaokcu)0eH3MIT)a3e THIUH-3-0J1

W:ass -

@)

'H SIMP (400 MI', CDCL3) &: 6,49 (1, J=2,0 ', 2H), 6,42 (1, J=2,1 ['n, 1H), 5,33-5,47 (M, 7H), 4,46 (T,
J=6,7, 3,6 Ty, 1H), 3,94 (1, J=6,7 I'n, 4H), 3,76-3,85 (M, 4H), 3,59 (&, J=10,3 I'y, 2H), 2,80 (T, J=6,5 'y, 4H),
2,00-2,12 (m, 8H), 1,78 (atx, J=7,8, 6,8, 5,8 I', 4H), 1,41-1,51 (M, 4H), 1,25-1,41 (m, 27H), 0,83-0,95 (M, J=6,8,
6,8 I'u, SH) m.1.

OP-MC m/z=692,5 (MH+).

[Mpumep 6: atrn-2-((3,5-6uc((Z)-oxranen-9-eH-1-nnokcn)0eH3MI ) (METHIT)aMHHO )alieTaT

VOWmA@o _

O

'H SIMP (400 MI'u, CDCly) § 6,50 (c, 2H), 6,36 (c, 1H), 5,39-5,32 (m, 4H), 4,18 (x, J=7,0 T'u 2H), 3,92 (t,
J=6,5 I'n, 4H), 3,60 (c, 2H), 3,24 (c, 2H), 2,40 (¢, 3H), 2,10-1,95 (M, 8H), 1,80-1,60 (M, 4H), 1,50-1,15 (M, 47H),
0,88 (T, J=7,0 I', 6H) m.1.

OP-MC m/z=740,9 (MH+).

IMpumep 7: 1-(3,5-6uc((Z)-oxranen-9-eH-1 -unokcn)0eH3UIT ) IUPPOIHIUH

Al -

'H AMP (400 MI', CDCl3) § 6,53 (c, 2H), 6,35 (c, 1H), 5,38-5,30 (M, 4H), 3,92 (1, J=6,5 T'n, 4H), 3,62
(ymrc, 2H), 2,62 (m, 4H), 2,10-1,95 (m, 8H), 1,90-1,80 (M, 4H), 1,80-1,65 (M, 4H), 1,50-1,20 (M, 43H), 0,87 (T,
J=7,0 I'u, 6H) m.1.

OP-MC m/z=694,9 (MH+).

IMpumep 8: 2-((3,5-6uc((Z)-oxTanen-9-en- 1 -nokcn)0eH3mT ) (METHI)aMUHO ) YKCYCHAST KHCIIOTa

mﬂ“@ _

o

K pactBopy coenunenus u3 mpumepa 6 (160 mr, 0,22 mmons) B auokcane (7 mi) nobasmsu 50% HCI B
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BoJe (6,57 mi). CMech HarpeBajM 0 KUIEHHS ¢ OOpaTHBIM XOJOAMIBHUKOM B TE€UEHHE HOYM U 3aTE€M OXJIaXK/a-
JM 10 KOMHATHOHM TemmepaTypsl. JleTyune BeliecTBa ynajsuli IIPH TMOHMXEHHOM JIABJICHHWH, W IOJyYCHHBIN
MIPOYKT OYHINATH C MCIIOJb30BAaHHEM CHILHOW KAaTHOHOOOMEHHOW CMOJIBI C MOCHIEAYIOIeH KOJIOHOYHOH Xpo-
MaTtorpadueit Ha criukareie ¢ ucronb3oBanreM JIXM/MeOH B kadecTBe dir0eHTa, obecrieunBas 123 Mr 1iese-
BOTO MPOAYKTA.

'H SIMP (400 MI'u, CDCly) & 10,34 (yur.c 1H), 6,57 (c, 2H), 6,42 (c, 1H), 5,38-5,30 (v, 4H), 4,17 (c, 2H),
3,87 (1, J=6,5 'y, 4H), 3,51 (¢, 2H), 2,77 (c, 3H), 2,10-1,95 (M, 8H), 1,80-1,60 (M, 4H), 1,50-1,15 (M, 44H), 0,87
(1, J=7,0 ', 6H) m.1.

BC SIMP (100 MI'n, CDCl3) § 168,6, 160,6, 132,3, 129,9, 129,7, 109,0, 101,8, 68,1, 60,0, 57,6, 41,1, 31,8,
29,7,29,5,29,5,29,4,29,4,29,2,29,2,27,2, 26,0, 22,6, 14,1 m.1.

Cunres npumepa 9:

Wurepmennar 9a: ((2-(3,5-6uc((Z)-oxranen-9-en-1-unokcu)pennn)-1,3-nquokconan-4-mi)MeToKkcH ) (TpeT-

OyTwin)andeHnncuIan
O
@90%)\@/0 _
-

0.

K Unarepmennary la (1 r, 1,56 mmons) B MePh (30 M) mobasnsutm TBDPS-3ammmennsiii riwmepud (0,52
r, 1,56 Mmoup) u mororuapar TsOH (0,03 T, 0,16 mmons). CMech HarpeBasid ¢ 0OOpPaTHBIM XOJOIMIBHUKOM B
TEUeHHE HOYH U 3aTeM OXJIAXIAIM IO KOMHATHON TeMIeparypbl. JleTydne BelecTBa yaalsiuii Mpyu MOHHKEHHOM
JIABJICHUH, M TIOJyYSHHBIH MPOAYKT OYHMINAIN HA CHUIIMKArelle ¢ UCIoyb30BaHueM cMecu rentan/EtOAc B kade-
CTBE 2III0eHTa, obecnieunBas 1,28 T cMecH, copepkaiiei 1eeBoi MpoIyKT.

TCX (cumukarens, 10% EtOAc B rentane): R=0,45.

Uutepmenuar 9b: (2-(3,5-6uc ((Z)-okxranmen-9-eH-1-mnokcu)dermn)-1,3-1uokconaH-4-mi)MeTaHOI

3 B

[e]

K pactBopy Unrepmenuara 9a (1,28 r, 1,34 mmons) B TT'® (10 mi) nobasmsuin TBAD (9,9 M, 1,0 M B
TI'®, 9,93 mMons). IlomydeHHBIH pacTBOp MEpeMeIINBaIl B TEUCHHE HOUM IpU KOMHATHOH Temmeparype. Jle-
Ty4He BEIIECTBa yAAJISIN NPH MOHIKEHHOM JIaBJICHUH U MOTYYCHHBIA MPOMYKT OYMINAIN Ha CHIMKAaresie ¢ Hc-
nonp3oBaHueM cMecH rentad/EtOAc B kauecTBe amoeHTa, obecrieunBast 638 mr (67%) 1eneBoro mpoayKra.

TCX (cwmukarens, 50% EtOAc B rentane): R=0,65.

Warepmenuar  9c:  (2-(3,5-6uc((Z)-oxranen-9-eH- 1 -mnoken)pennn)-1,3-nnokconan-4-mi)MeTHIMETaH-

cynmbhoHaT
[¢]
Q /’(0)\@/0 —
OZ/S—O

o}

K pactBopy Uutepmeamnara 9b (638 mr, 0,895 mmons) B JIXM (20 mur) mo6asmsmu JIUDA (0,78 mu, 4,5
mmoinb) U MsCl (0,35 i, 4,5 mmoos). [lomydennsiit pactBop nepemernBany B TeueHue 30 mun. Jletydne Be-
IECTBa YAAJSUIM NMPU TOHMKEHHOM JaBJICHUH W TIOJyYCHHBIH NMPOAYKT HCIIOJIBb30BANIN 03 JOMOJHHUTEIHHOH
OUUCTKH.

OP-MC m/z=791,4 (MH+).

Coenunenne npumepa 9:  1-((2-(3,5-6uc((Z)-okraneu-9-en-1-unokcu)pennn)-1,3-auokconan-4-mi)me-

TI/IH)HI/IppOHI/IHI/IH
(¢]
Er}//(o\)\(;/o —

e}

PactBop UuTepMenuata 9c¢ (708 mr, 0,895 mmoins) pactBopstiin B uppoiuaune (3,0 mit, 36,2 MMoIIb) 1
HarpeBaiu 10 140°C B MUKPOBOJIHOBOM peakTope. JleTydne BemecTBa yaaIsid MIPH MOHKEHHOM JTaBIICHUH, U
MOJYYSHHBIH MPOIYKT OYMINAIM Ha CHJIMKAareje ¢ MCIojb3oBaHueM cMecH rentan/EtOAc B kauecTBe aIItoeHTa,
obecrieunBast 292 M [IEIEBOTO MPOIYKTA.

'H SIMP (400 MTI'u, CDCl3) 8 6,62 (mn, J=6, 0 I'y, 2,5 T, 2H), 6,44-6,42 (m, 1H), 5,89 (c, 0,50H), 5,75 (c,
0,50H), 5,37-5,35 (m, 4H), 4,42-4,33 (m, 1H), 4,26-4,23 (M, 0,50H), 4,12 (ox, J=7,8 I'n, 6,8 I'n, 0,50H), 3,93 (T,
J=6,3 I', 4H), 3,80 (zn, J=7,8 I', 6,8 I'n, 0,50H), 3,71-3,67 (M, 0,50H), 2,81-2,73 (m, 2H), 2,65-2,57 (M, 4H),
2,05-2,00 (m, 8H), 1,81-1,73 (M, 8H), 1,48-1,27 (M, 44H), 0,89 (M, 6H) m.1.

9P-MC m/z=766,6 (MH+).

ITpumepsr 10 u 11 MoryT OBITH MOJYYEHBI C MCTIOIB30BAHUEM CIIOCOOOB, aHAIOTHYHBIX TEM, KOTOPHIE
MPUMEHSIOTCS TS TIOJTy9eHuUs mpuMepa 9.

Ipumep 10: 1-(2-(3,5-6mc((9Z,127)-okraneka-9,12-auen-1-unoxcu)enmn)-1,3-aruokconan-4-un)-N,N-
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3 o

e}

JUMCTUIIMCTaHAMHH

'H SIMP (400 MI'u, CDCl3) & 6,59-6,65 (M, 2H), 6,44 (t, J=2,3 T, 1H), 5,75 (c, 1H), 5,32-5,44 (m, 6H),
4,32-4,42 (M, 1H), 4,08-4,18 (m, 1H), 3,94 (1, J=6,5 T'u, 4H), 3,78 (an, J=8,0, 6,5 I'n, 1H), 2,74-2,83 (M, 4H),
2,51-2,66 (M, 2H), 2,31-2,37 (M, 6H), 2,00-2,11 (M, 8H), 1,68-1,85 (m, 6H), 1,20-1,50 (M, 32H), 0,84-0,93 (M,
6H) m.x.

OP-MC m/z=736,5 (MH+).

Ipumep 11: 1-((2-(3,5-6uc((9Z,12Z)-oxTanexa-9,12-nueH- 1 -unokcn)penwnn)- 1,3-nnokconan-4-mi)me-

THJ ) TATICPUIAH
~ 3
s *s o
(@]

'H SIMP (400 MTI'u, CDCl3) & 6,63 (1, J=2,0 I'n, 2H), 6,45 (1, J=2,3 ', 1H), 5,74 (c, 1H), 5,29-5,48 (M,
8H), 4,38 (1, J=6,1 I'n, 1H), 4,07-4,15 (M, 1H), 3,96 (t, J=6,6 I'n, 4H), 3,78 (mn, J=8,1, 6,6 I'n, 1H), 2,80 (T,
J=6,3 T'u, 4H), 2,62-2,72 (M, 1H), 2,50-2,62 (M, 4H), 2,40-2,50 (m, 2H), 2,08 (&, J=7,1 T'u, 4H), 1,70-1,83 (M,
4H), 1,53-1,70 (m, 7H), 1,23-1,53 (m, 34H), 0,91 (t, J=7,1 T'u, 6H) m.1.

OP-MC m/z 776,7 (MH+).

Ipumep 12: (2-(3,5-6uc((Z)-oxtamen-9-eH- 1 -unokcu)hennn)-1,3-1uokconan-4-uin)MeTu-2 -(THMETHII-

aMUHO)areTaT
(o]
oy -
)

e}

K pactBopy MuTepmenuata 9b (2,42 1, 3,39 mmons) B IXM (30 M) mobammsut N,N-IHMeTHITITUIIH
(0,38 1, 3,73 mmonb) ¢ nmocnenyronm godapneaneM HATU (1,55 1, 4,07 mmons) u mupuauna (1,1 mo, 13
MMoJI). CMech IepeMeIrBaty Ipyu KOMHATHOHM TeMIepaType B TedeHrne Houn. JleTyuue BemecTBa yaaasiy Ipu
MOHI)KCHHOM JaBIICHMM W TIOJMYYCHHBIA MPOAYKT OYHINAIN Ha CHJIHMKArelieé C KCIOJIB30BAaHHEM CMECH
rentan/EtOAc B kauecTBe 3moenTa, odecnieunBas 1,14 T 11e51eBoro npoayKra.

'H SIMP (400 MT', CDCl3) & 6,60 (ar, J=8,8 'y, 2,0 I'n, 2H), 6,44-6,41 (m, 1H), 5,87 (c, 0,33H), 5,73 (c,
0,33H), 5,45 (c, 0,33H), 5,36-5,30 (M, 4H), 4,74 (M, 0,33H), 3,91 (M, 0,33H), 3,76 (M, 0,33H), 4,50-4,06 (M, 4H),
3,91 (1, J=6,5 'y, 4H), 3,31 (c, 0,66H), 3,22 (c, 0,66H), 3,19 (c, 0,66H), 2,38 (c, 2H), 2,36 (c, 2H), 2,34 (c, 2H),
2,04-1,99 (m, 8H), 1,78-1,71 (m, 4H), 1,50-1,26 (M, 44H), 0,87 (T, J=7,0 I't, 6H) m.x1.

OP-MC m/z=798,5 (MH+).

Cunres npumepa 13:

Wutepmenuar 13a: (3,5-6uc((9Z,127)-okxraneka-9,12-mueH- 1 -unokcu ) heHUIT ) METaHOT

HO/\©/O — ~—

o

K Hurepmeamary la (1,5 1, 2,4 mmoinp) B TI'® (10 M) m MeOH (5 mi) mo6aBinsiai 6opruapua HATPUs
(0,116 1, 3,07 Mmmoutp). TlomydeHHYI0 cMech MEepeMeInBaIl B TedeHHe HOUM U 3ateM racwinu MeOH u Bomoi.
TTony4ennbrit mpoxykT 3kcTparupoBam EtOAC m opraHMYecKre CJIOW BBICYIIMBAIW HAIl CYIh(aTOM HATpPHS.
[IponyKT neKaHTHPOBAIH, W JIETYYHE BEIIECTBA YAAJSUIM IIPU MOHWKEHHOM JaBieHUU. [IpoayKT ncnoiap30Bain
Ha CJIe/IyIolel cTaany 0e3 JOMOJIHUTEIbHONW OYHUCTKH.

Coenunenne mpumepa 13:  3,5-6uc((9Z,12Z)-oxranexa-9,12-nuen-1-mnoxen)oeH3nI-4-(IMMeTHIaMHU-
HO)OyTaHoat

K Unrepmenuaty 13a (486 mr, 0,762 mmons) B JIXM (5 mi) mo6aBisiu 4-IMMeTHIAMUHOOYTAHOBYIO KU-
cioty (100 mr, 0,762 mmons) ¢ mocnenyromum godasiaeaueM JUDA (0,32 mi, 1,83 mmons), JJMAII (50 wmr,
0,41 mmone) u EDC (175 wmr, 0,92 mmons). [TosydeHHyI0 cMech MepeMemrBaii B TeYeHHE HOUN MTPH KOMHAT-
HOHM TeMIeparype ¥ OUYMIIAIN HEMOCPEICTBEHHO Ha CHJIMKAaresie ¢ Mcrosib3oBanueM cmecu rentan/EtOAc B ka-
YecTBe IM0eHTa, obecrieunsast 319 mr (56%) 1eneBoro NpoayKTa.

'H SIMP (400 MI't, CDCls) & 6,48-6,45 (M, 2H), 6,41-6,38 (M, 1H), 5,44-5,29 (m, 8H), 5,04 (c, 2H), 3,92
(1, J=6,5 ', 4H), 2,81-2,75 (m, 4H), 2,41 (t, J=7,5 T, 2H), 2,29 (1, J=7,3 'y, 2H), 2,21 (c, 6H), 2,10-2,00 (M,
8H), 1,87-1,71 (M, 6H), 1,51-1,23 (M, 32H), 0,90 (T, J=6,8 't, 6H) m.1.

9P-MC m/z=750,7 (MH+).
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Ipumepsr 14-17 MOryT OBITH MOTYYCHEI C UCIIOJIE30BAHHUEM CIIOCOOOB, aHAJOTHYHBIX TeM, KOTOPHIC TPHU-
MEHSIFOTCS JJIS TOJTydeHus pumMepa 13.
IIpumep 14: 3,5-6uc((9Z,127)-oxraneka-9,12-nueH- 1 -unokcn)0eH3WI-3 -(IMME THIIAMIHO ) TPOTIaHOAT

VLU o

O

'H SIMP (400 MTI'u, CDCl3) & 6,49-6,46 (m, 2H), 6,42-6,39 (M, 1H), 5,44-5.29 (m, 8H), 5,05 (c, 2H), 3,93
(1, J=6,8 I'y, 4H), 2,82-2,75 (m, 4H), 2,68-2,61 (M, 2H), 2,59-2,52 (M, 2H), 2,25 (c, 6H), 2,12-2,01 (M, 8H), 1,82-
1,71 (m, 4H), 1,52-1,23 (m, 32H), 0,90 (1, J=6,8 ', 6H) M.

OP-MC m/z=736,8 (MH+).

IMpumep 15: 3,5-61c((9Z,127)-oxranexa-9,12-nuen- 1-uaokcu)0eH3m-2 -(AMMETUIIAMHHO )alleTaT

MOUO o

o}

'H SIMP (400 MTI'ti, CDCls) & 6,51-6,46 (M, 2H), 6,42-6,39 (M, 1H), 5,46-5,29 (m, 8H), 5,09 (c, 2H), 3,92
(1, J=6,5 T, 4H), 3,23 (c, 2H), 2,83-2,75 (M, 4H), 2,37 (c, 6H), 2,12-2,00 (M, 8H), 1,83-1,70 (M, 4H), 1,50-1,23
(m, 32H), 0,89 (1, J=6,8 I'y, 6H) M. 1.

3P-MC m/z=722,4 (MH+).

Ipumep 16: 4-metmn-3,5-6uc((9Z,127)-oxtanexa-9,12-nueH- 1 -unokcn)oeH3mI-3-(AMMETHIAMUHO ) ITPO-

IIaHoart
\NVLC“?C e
|

'H SIMP (400 MI'u, CDCly) & 6,51 (c, 2H), 5,31-5,45 (m, 8H), 5,07 (c, 2H), 3,97 (t, J=6,6 T'n, 4H), 2,80
(nn, J=6,3, 6,3 I'u, 4H), 2,68 (T, J=7,1 T'n, 2H), 2,54 (1, J=7,3 I'u, 2H), 2,27 (¢, 6H), 2,04-2,13 (M, 11H), 1,76-
1,85 (M, 4H), 1,46-1,53 (M, 4H), 1,26-1,45 (M, 32H), 0,92 (T, J=6,8 ', 5H), 0,93 (ymr.c, 1H) m.1.

3P-MC m/z=750,5 (MH+).

[Tpumep 17: 3,5-6uc((9Z,127)-oxraneka-9,12-nueH- 1 -mnokcn)0eH3WiI-3 -(AMME THIIAMUHO ) -2 -METHIT-

IpOMaHoaT
[e]
\N%O o} _ —
TGy
o]

'H SIMP (400 MI', CDCL3) & 6,40 (1, J=2,0 ', 2H), 6,34-6,29 (m, 1H), 5,36-5,21 (M, 8H), 4,98 (c, 2H),
3,85 (1, J=6,6 I'y, 4H), 2,70 (1, J=6,3 'y, 4H), 2,66-2,54 (M, 2H), 2,14 (c, 6H), 1,98 (x, J=6,6 ', 8H), 1,72-1,64
(M, 4H), 1,42-1,34 (M, 4H), 1,33-1,16 (m, 36H), 1,10 (z, J=6,6 I'u, 3H), 0,85-0,79 (M, 6H) m.x1.

9P-MC m/z=750,3 (MH+).

Cunres npumepa 18:

Wutepmenuat 18a: (9Z,127)-2-ruapoKcu3TUII-0KTaaeka-9,12-quenoar

o]
HO%O)WVV\

Jlunonesyro kucnory (5,0 T, 17,83 MmMois) pacTBopsuy B 39,9 MII STHIICHTIIMKOJIS TIpH TiepemMernBanun. K
cmecu nobasmsumm EDC (5,136 1, 26,7 mmons) 1 HOBt (4,10 1, 26,7 MMOIIb) ¢ MOCIIEIYIOMAM JT00aBICHUEM
TpudTHAamMuHa (7,45 mut, 53,5 MMoib). PeakimoHHyI0 cMech TiepeMenTuBaiy pu KOMHATHOH TeMIleparype B
TedeHue 48 4 M KOHTPOJIUPOBAJIH 3aBepiieHue peakiun ¢ momonisio TCX. HeounmenHoe BemecTBO pa30aBisuim
100 Mt muxnopmeTaHa u mpoMbiBaiy SO mit Boabl 1 S0 Mt costeBoro pactBopa. OpraHudecKuid CIIoH OTIEISIIA U
BBICYIIMBANN HaJ 0€3BOIHBIM CyiIb(paToM HaTpus. HeodnmeHHbIH NpOXyKT HAHOCHIIA CYyXHM Ha IEITUT U OUH-
ANy ¢ IOMOINbI0 XpoMmaTtorpaduu Ha cuinmkarene ¢ rpagueHToM ot 10 mo 40% EtOAc B renrane. [Ipoxykr
BOCCTAaHABJIMBAJIM B BUE Npo3pauHoro macia (3,884 r, 67,1%). TCX (cumukarens, 20% EtOAc B renrane):
R#=0,22.

Wnrepmenmar 18b: (97,9'Z,127,12'Z)-((5-popmui-1,3-dpenunen)ouc(oken))onc(atan-2, 1 -qumn) ouc(ox-
Taneka-9,12-nqueHoar)

Oy — —

Wutepmenuar 18a (1,5 , 4,62 mmons), 3,5-muruapokcudensansaerun (0,319 r, 2,311 mmonb) u Tpude-
Huindochun (1,273 1, 4,85 mmois) pactBopsiii B 19 mu 6e3Boguoro TT'®. Jlobasnsmu DIAD (0,944 mi, 4,85
MMOJIb) M PEAKIIMOHHYIO CMECh OCTABIISUTH MEPEMENIMBATHCS 48 4 IPU KOMHATHOH TemIeparype. PeakimoHHyo
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CMECh HETIOCPEICTBEHHO KOHIIEHTPUPOBAIH Ha [EIUTE M OYHINAIN C IIOMOIIBIO XpoMaTorpaduu Ha CHIIMKaresne
¢ rpaguentoM ot 10 mo 20% EtOAc B remrane. Ilponykr Beensiin B Bune Oecusetnoro macia (1,077 T,
62,1%).

'H SIMP (400 MI'u, CDCl;) 8 9,92 (¢, 1H), 7,06 (n, J=2,3 ', 2H), 6,76 (1, J=2,3 T, 1H), 5,31-5,43 (M,
8H), 4,43-4,49 (M, 4H), 4,20-4,26 (M, 4H), 2,78 (1, J=6,4 I'n, 4H), 2,37 (1, J=7,7 I'y, 4H), 2,01-2,11 (M, 8H),
1,58-1,71 (m, 5H), 1,24-1,42 (M, 30H), 0,90 (T, J=6,8 ', 6H) m.1.

WHTepmenuat 18c: (92,9'7,127.,12'7)~((5-(ruapoxcumetin)-1,3-pennnen)ouc(okcn) )ouc(d3Tan-2,1-

nmumn)ouc(okranexa-9,12-aueHoar)
o)

HO 0o — —
o

O~o — =

Wurepmenmnar 18b (465,2 mr, 0,619 Mmonb) pactBopsiiv B 4,1 Mi cyxoro sTtaHosia B arMocdepe azoTa.
Boprunpun Hatpus (46,9 mr, 1,239 MMoib) 100aBISUIA B BUAE OJHOW MOPIIMU U MIEPEMEIIIMBAIN IPH KOMHATHOM
Temneparype B TedeHue 30 MuH. 3aBeplieHHE peakIMu KOHTponupoBanu c¢ nomoubio TCX. PeaknuonHyro
CMECh TacWJIN YKCYCHOM KHCIIOTOH, pa3baBmsimu 10 M Boxbl M 3kcTparupoBaiu B 30 mu IXM. TlonydeHHbIe
OpraHHUYECKHe CIOM 00BEeINHSUIIN, BEICYIIMBAIN HAJ CyIb(aTOM HATPHs, OTQHUIHTPOBBIBAIN U KOHIICHTPHPOBA-
mu. [TpoyKT BoccTaHaBIUBAIM B BHE 429 MT TIpO3pavHOTO Macla.

TCX (cwmukarens, 30% EtOAc B rentane): R=0,55

Coenunenne mnpumepa 18: (972,9'7,127,12'Z)-((5-(((3-(zuMeTHIIaMUHO )ITPOTTAHOWIT) OKCH )MEeTHI )-1,3-
(henmnen)ouc(oken))ouc(atan-2, 1 -mqurmn)ouc(okraneka-9,12-muenoar)

[e] [e]

\N/\)LO/\Q/O\/\O ——
|
[e]

O\/\O —

Huarepmenuat 18c (50 mr, 0,066 mmoins) 1 N,N-auMeTHIaMHUHOIIPOTHOHOBYI0 kucioTy (10,20 mr, 0,066
MMoJTb) pactBopsutd B 4 Mt JIXM. JJo6asnsmm HATU (37,9 mr, 0,100 MMoms) ¢ TocleAyIOmuM 100aBICHUEM
tpuaTHIamMuHa (9,25 Mk, 0,066 MMob). PeakiimoHHYIO CMeCh IepeMenrBany 18 4 mpu KOMHATHOH TeMIiepa-
Type U KoHTpoJupoBanu ¢ momonisio JXXMC. Peaknmmonnyto cmech pazbasmsum 100 mu JIXM u 50 M BOJBI.
OpraandecKue CI0U Pa3IelsiIi, 3aTeM IPOMBIBAIIN COJIEBBIM PaCTBOPOM, BRICYIIMBAIN HaJl CyIh(PaTOM HATPHSA,
OT(UIBTPOBBIBATIN U KOHIIEHTPHUPOBAIIH.

HeounmeHHsI MPOAYKT OYMINAIM HA CHIIMKAresie METaHOJIOM M AWXJIOPMETaHOM B KauecTBE IIIOCHTA.
[ponykt nononHUTENBHO ouMIIany ¢ nomouipio BOXKX (kononka Waters Sunfire C8 ¢ ot 5 o 100% 1:1 are-
TOHUTPHJIA:N30TIpONIaHoia B Boje, Monuduuposannoii 0,1% TOVYK). Opaknun, conepxarne NpogyKT, pac-
MPEICISUIN MEKAY TUXIOPMETAaHOM M HACHIIICHHBIM BOJAHBIM PAacTBOPOM OHMKapOOHaTa HAaTPHUS B TE€YEHHUE OJIHO-
ro yaca. JJuXJopMeTaHOBBIN CIIOH BBICYIIMBATIH HAJ CYyIb(aTOM HATPUS U OTPUILTPOBBIBATH. DHIBTPAT KOH-
LEHTPUPOBAIH NP MOHM>KEHHOM JIABJICHUH C TIOTYYCHHUEM LIEJICBOTO COCIHHECHHSI.

'H SIMP (400 MI'ti, CDCly) 8 6,54 (1, J=2,26 ', 2H), 6,45 (1, J=2,26 I'n, 1H), 5,28-5,49 (M, 8H), 5,07 (c,
2H), 4,35-4,48 (M, 4H), 4,08-4,22 (M, 4H), 2,79 (1, J=6,53 I'n, 4H), 2,60-2,72 (M, 2H), 2,49-2,60 (M, 2H), 2,37
(1, J=7,65 I'u, 4H), 2,27 (c, 6H), 1,97-2,14 (m, 8H), 1,56-1,74 (M, 4H), 1,23-1,44 (M, 28H), 0,85-0,97 (m, 6H)
M.JIL.

9P-MC m/z=852,7 (MH+).

ITpumepsr 19-23 MOTYT OBITH ITOJIYYEHBI C UCIOIL30BAHUEM CIOCOOOB, aHAJIOTUIHBIX TE€M, KOTOPBIC TIPH-
MEHSIOTCS JJIS TTOJTydeHus mpumMepa 18.

Mpumep 19: (92,9'Z,127,12'Z)-((5-(((3-(qumMeTHIAMUHO )IIPOTIAHOMIT )OKCH )METHN)- 1, 3-(heHmeH ) Ouc(ok-
cu))ouc(nponan-3,1-1umm)ouc(okraneka-9,12-nquenoar)

'H SIMP (400 MI', CDCls) & 6,50 (1, J=2,3 T, 2H), 6,41 (t, J=2,3 I'y, 1H), 5,33-5,44 (M, 8H), 5,07 (c,
2H), 4,27 (1, J=6,4 T'u, 4H), 4,03 (1, J=6,1 ', 4H), 2,73-2,78 (M, 4H), 2,64 (n, J=7,3 I'n, 2H), 2,29-2,37 (M,
10H), 2,12 (mz, J=6,3, 6,3 ', 4H), 2,02-2,10 (M, 8H), 1,63 (ax, J=7.3, 7,3 'y, 5H), 1,25-1,41 (M, 32H), 0,91 (T,
J=6,8 I'u, 6H) m.1.

OP-MC m/z=880,4 (MH+).

[Ipumep 20: (92,9'7,127,12'Z)~((5-((2-(mumeTrTaMuHO )arieTokcu )Me T ) - 1, 3-heHrieH ) ouc(ok-
cu))ouc(nponan-3,1-1umm)ouc(okraneka-9,12-nmuenoar)

| o
/N\)J\o O ~O — —
¢
O\/\/O\H/\N\/W/v

(e}

'"H SIMP (400 MI'w, CDCly) § 6,51 (1, J=2,0 I'm, 2H), 6,42 (1, J=2,0 T, 1H), 5,27-5,47 (m, 8H), 5,11 (c,
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2H), 4,27 (nn, J=6,4, 6,4 T'u, 4H), 4,03 (an, J=6,1, 6,1 T'u, 4H), 3,30 (c, 2H), 2,79 (an, J=6,4, 6,4 I'n, 4H), 2,44
(c, 6H), 2,32 (nn, J=7,5, 7,5 I'n, 4H), 2,03-2,15 (m, 12H), 1,53-1,77 (M, 14H), 1,25-1,43 (M, 32H), 0,91 (1, J=6,8
I'm, 6H) m.1.

3P-MC m/z=866,4 (MH+).

[Tpumep 21: (92,9'7,127.,12'Z)-((5-((2-(nmmeTnnaMuHO JarieTOKCH )MeThn) - 1, 3-errren) ouc(ox-
cn))ouc(0yran-4,1-munn)ouc(okraneka-9,12-mueHoar)
| (o] o
/N\)J\O O\/\/\O — —
SCRand
O~o —_——

'H SIMP (400 MTI'u, CDCl3) & 6,48 (1, J=2,3 ', 2H), 6,40 (t, J=2,1 'y, 1H), 5,43-5,32 (M, 8H), 5,11 (c,
2H), 4,17-4,10 (m, 4H), 3,96 (ux, J=5,6, 5,6 T'u, 4H), 3,54 (c, 2H), 3,20-3,27 (m, J=7,3 T'u, 3H), 2,81 (c, 22H),
2,77 (nn, J=6,7, 6,7 I'u, 4H), 2,63 (c, 6H), 2,30 (an, J=7,7, 7,7 T'u, 4H), 2,01-2,08 (m, 8H), 1,86-1,78 (M, 8H),
1,66-1,58 (m, SH), 1,42-1,37 (m, 7H), 1,37-1,23 (m, 36H), 0,91-0,87 (M, 6H) m..

OP-MC m/z=894,5 (MH+).

Mpumep 22: (92,9'7,127,12'Z)-((5-(((3-(qumMeTHIaMUHO )IIPOTIAHOMIT )OKCH )METHN - 1, 3-(heHuieH ) Ouc(ok-

cu))ouc(0yran-4,1-aumn)ouc(okraneka-9,12-nuenoar)
(e} e}

\N/\)ko O~ —_
REACAS
Og ——

'H SIMP (400 MTI't, CDCls) 8: 6,48 (x, J=2,3 T'i, 2H), 6,40 (yurc, 1H), 5,32-5,43 (M, 8H), 5,11 (c, 2H),
4,10-4,17 (m, 4H), 3,96 (1, J=5,6 T'ny, 4H), 3,54 (c, 2H), 3,23 (x, J=7,3 T'n, 2H), 2,77 (an, J=6,7, 6,7 I'u, 4H), 2,63
(c, 6H), 2,30 (mm, J=7,7, 7,7 T'n, 4H), 2,02-2,07 (m, 8H), 1,79-1,88 (M, 8H), 1,58-1,68 (M, SH), 1,23-1,39 (m,
38H), 0,89 (T, J=6,5 I'u, 7H) m.x.

9P-MC m/z=908,7 (MH+).

Mpumep 23: (92,9'7,127,12'Z)-((5-(((4-(mumeTHIaMUHO )0y TAHOWIT)OKCH )METHN )- 1 ,3-heHnnen)onc(ok-

cn))ouc(atan-2, 1 -mumn)ouc(okraneka-9,12-aueHoar)
[¢] (o]

|
/NMO O%OW/W\M

o

o\/\ok/\/\/\/a/:\/\/\

'H SIMP (400 MTI', CDCl5) & 6,84 (c, 1H), 6,74 (m, J=1,5 T'u, 2H), 5,21-5,35 (M, 8H), 5,07 (¢, 2H), 4,31 (1,
J=4,8 T'u, 4H), 4,03-4,08 (M, 4H), 2,69 (1, J=6,1 I'n, 4H), 2,47-2,58 (M, 8H), 2,35-2,41 (m, 7H), 2,23-2,28 (M,
5H), 1,95-2,00 (m, 8H), 1,79-1,86 (M, 2H), 1,52-1,59 (m, SH), 1,17-1,32 (M, 37H), 0,82 (T, J=6,8 ', 6H) M.1.

OP-MC m/z=866,4 (MH+).

Cunre3 npumepa 24:

Uutepmenuar 24a: (9Z,127)-okxraneka-9,12-nuen-1-mn-2,6-6uc((9Z,127)-oxraneka-9,12-nueH- 1 -umok-

CH)A30HUKOTHHAT
[¢]
7 o S — _
| ~-N
\ o o

PactBop nurpasuHoBoii kucnots! (1,8 r, 11,6 MMons) B IM® (60 mu) mepeMeInnBain nMpu KOMHATHOH
TeMmneparype u nobamisuin JmHodeuwamesmwiaT (16,0 r, 46,4 mmoins) u kapOonat kamus (8,02 T, 58,0 MMoIB).
CwMmech HarpeBanu 110 80°C B TeUeHHE HOYH W 3aTEM OXJIAXKIAIH O KOMHATHOW TeMIEepaTyphl, U TOOABIISIIN BO-
ny (50 M) m EtOAc (100 mur). Opraandeckyto a3y coOnpaiv, U BRICYIIMBAIN HaJ CYTb(aToOM HATPHSA, U 3aTEM
JIETYy4Yre BEIIeCTBA YIULIN TIPH IMMOHWKCHHOM JaBJiieHUH. [10ydeHHbBIH HEOUHIEHHBIN TPOAYKT OYHINAIA Ha
CHJIMKarese ¢ Ucroibp3oBaHueM cMmecu rentan/EtOAc B kadecTBe di0oeHTa, obecrieunBast 5,2 T IENeBOTO MPOo-
JyKTa.

BC SMP (100 MI'n, CDCly) & 165,3, 163,5, 142.9, 130,2, 130,1, 130,1, 120,8, 127,9, 101,2, 66.6, 65,7,
31,6, 29,7, 29,7, 29,5, 29,4, 29,4, 29,3, 29,3, 29,1, 28,6, 27,2, 26,1, 26,0, 25,6, 22,6, 14,1 m.x.

WuaTtepmenunat 24b: 2,6-6uc((9Z,127)-oxraneka-9,12-nrueH- | -MI0KCH)H30HUKOTHHOBAS KHCIIOTa

O

HO™ N Sy © — =

LN

0

Uutepmenuat 24a (3,06 1, 3,40 mmouns) nepemermBanu B EtOH (15 M) u 1o0aBisuii THIPOKCU KaTHs
(329 wmr, 5,10 MMonb). MyTHBIH pacTBOp CTaHOBHWIICS ITPO3pavyHbIM, U N00aBisann Boxy (10 i) u TI'® (8 mu).
[TonmyueHHyto cMech IepeMeNInBaly B T€YEHUE HOUM IIPU KOMHATHOM TeMIepaType U 3aTeM JIeTy4He BelecTBa
yAaJsUIU IpY MOHWKEHHOM JaBieHuu. IlomydeHHBIN 0CTaTOK OYMIAIM Ha CHJIMKAarese ¢ UCIOJIb30BaHUEM CMe-
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cu rentan/EtOAc B kauecTBe 3110€HTa, obecrnieunBas 1,6 T neneBoro npoayKTa.

OP-MC m/z=652,4 (MH+).

Coenunenne npumepa 24: 2-(IUMETHIIAMHUHO )3THA-2,6-01c((9Z,127)-okTanexa-9,12-1ueH- 1 -uiaokcu)uzo-
HUKOTHHAT

o

WuaTtepmenuat 24b (311 mr, 0,477 MmMonb) nepemeruBasid B JIM® (15 mur) u nobasimsuim HBTU (651 wr,
1,717 mmomns), HOBt (120 mr, 0,444 mmons) u IVUDA (0,582 M, 3,34 Mmodb). PeaknnmoHHyto cMech miepemMe-
NIMBaJIH [IPH KOMHATHOW TEMIIEpaType B TCUCHUE HOYH, PEAKIIMOHHYIO CMECh BBLUTHBAIHU B BOAy (50 Mi1) 1 momy-
YCHHYIO cMech dKkcTparupoBanu EtOAc. Opranmyeckue (ha3bl coOUpaiy, BEICYIIUBAIA HAll CYIb()AaTOM HATPHUS U
3aTeM KOHIICHTPHPOBAIH MPH MOHWKCHHOM JaBJICHUU. [10ydeHHBIH HEOUHIIICHHBIA POIYKT OYHUINAIH Ha CH-
JIMKareye ¢ Ucmoyb3oBaHueM cMecH rentan/EtOAc B kauecTBe 3mroeHTa, obecrednBas 207 Mr IEICBOrO Mpo-
JTYKTa.

'H SIMP (400 MTI'ti, CDCl5) 8 6,85 (c, 2H), 5,32-5,44 (m, 8H), 4,42 (t, J=8 ', 2H), 4,27 (1, J=8 ', 2H),
2,79 (t, J=8 ', 2H), 2,71 (1, J=8 I'u, 2H), 2,34 (c, 6H), 2,07 (ax, J=8 I'u, 8H), 1,78 (x, J=8 I'u, 4H), 1,27-1,48
(M, 32H), 0,91 (T, J=8 I'i, 6H) ™. 1.

9P-MC m/z=723,4 (MH+).

[Ipumep 25: 3-(aumernnamuHo )poni-2,6-6uc((9Z,127)-oxraneka-9,12-nueH- | -UI0KCH)M30HUKOTHHAT

o

SN0 ‘ SN 0. . o
| N

(o}

ITpumep 25 MoxeT OBITH OJIy4eH ¢ HCIIOJIL30BAaHUEM CIIOCOOO0B, aHAJIOTUYHBIX TEM, KOTOPBIE IPUMEHSIOT-
cs1 At mosydenus [pumepa 24.

'H SIMP (400 MT', CDCl5) § 6,84 (c, 2H), 5,32-5,44 (M, 8H), 4,37 (t, J=8 I'u, 2H), 4,28 (t, J=8 'y, 4H),
2,79 (1, J=8 I'y, 4H), 2,45 (1, J=8 I'y, 2H), 2,29 (c, 6H), 2,07 (an, J=8 'y, 8H), 1,97 (x, J=5 I'u, 2H), 1,78 (x, J=8
I'y, 6H), 1,27-1,48 (M, 32H), 0,90 (T, J=8 'y, 6H) M.z

3P-MC m/z=737,5 (MH+).

Cunres npumepa 26:

Wnrepmennar 26a: (92,9'Z,127,12'Z)-5-bopmui-1,3-pennnen-onc(oxranexa-9,12-1uenoar)

o O. - —
o

O.

o

PactBop 3,5-guruapoxcudenzanpaeruna (500 mr, 3,62 mmons) B DCE (9 mur) momMemnianu B MUKPOBOJIHO-
BYIO BHAJTy W A00ABIISUIN JTHHOJIEBYIO KUCIOTY (2,03 T, 7,24 Mmmos), JIUDA (1,26 mn, 7,24 mmons), JIMAII (442
Mr, 3,62 mmons) u EDC (1,74 1, 9,05 mmons). Peaknmonnyto cMech HarpeBaimu 10 80°C B MEKPOBOJIIHOBOM pe-
aktope B TedueHue 20 MUH U 3aTeM xpaHwin npu 4°C B Tedenue 2 nuei. Jlerydne BemecTBa yaisuid IPH TOHU-
JKeHHOM JaBJICHUH, ¥ TOJYYCHHBIA MPOAYKT OYMIIIAIHN Ha CHJIMKAreyie ¢ Mcroias3oBanneM cmecu rentan/EtOAc
B KauecTBe JJII0eHTa, obecrieunBast 1,44 r 1eneBoro npoaykTa.

BC SIMP (100 MI', CDCl3) & 190,2, 171,6, 151,7, 138, 130,3, 130,0, 128,1, 127,9, 121,5, 1199, 34,3,
31,5, 29,6, 29,4, 29,2, 29,1, 29,1, 27,2, 27,2, 25,6, 24,8, 22,6, 14,1 m.1.

Wnrepmennar 26b: (92,9'Z,127,12'Z)-5-(runpokcumeruin)-1,3-¢pennnen-ouc(okranexka-9, 1 2-nueHoar)

HO/\©/O T
o]

o)

[e]

WuaTtepmenuat 26a (1,44 1, 2,17 mmounp) nepementuBany B TI'® (18 mur) u EtOH (18 mur) u momydeHHbIH
pacTBOp OXJaXKianu Ha nensHoi OaHe. JloOasisumm 6opruapun Hatpus (25 mr, 0,65 MMOJIb) U peakIMOHHYIO
cMmech nepememmBany pu 0°C B Teuenue 1 4. Peakimonnyio cMech pazbaBisuim EtOAC U ABaXKIIbI TIPOMBIBAITH
BOJOH. Tlony4eHHBI OpPraHUYCCKUI CION BBICYNIMBAIU HAJ CYJNh(ATOM HATPHS W 3aTEM JICTyYHE BEUICCTBA
YAAJSUTA TIPU TIOHM)KCHHOM JTaBJICHUH. HEOUHIeHHBIH MPOIYKT OYHUINAINA Ha CHIIMKArelie ¢ UCIOJb30BaHHEM
cmecu rentan/EtOAc ¢ mocienyronmmM ucnonb3oBanuem cMecu IXM/MeOH B kadecTBe 3m0eHTa, 0Oecrieqn-
Bas 850 mr (59%) neneBoro npoaykra.

'H SIMP (400 MT', CDCl3) & 7,01-6,97 (M, 2H), 6,82-6,80 (M, 1H), 5,45-5,30 (m, 8H), 4,71 (c, 2H), 2,82-
2,75 (M, 4H), 2,58-2,51 (M, 4H), 2,12-2,01 (m, 8H), 1,80-1,70 (m, 4H), 1,45-1,23 (M, 28H), 0,93-0,86 (M, 6H)
M.JI.

Coenunenne mpumepa 26:  (92,9'Z,127,12'7)-5-(((3-(muMeTHIIaMHAHO )ITIPOTTAHOWIT) OKCH )MEeTHI )-1,3-
(hennnen-ouc(okraneka-9,12-aueHoar)
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o

K Untepmennaty 26b (330 mr, 0,496 mmons) B IXM (30 mur) noGasisum 3-AMMETHIIAMHHOIIPOITMOHOBOH
kucnoTel ruapoxiopun (114 mr, 0,744 mmons), EDC (143 wmr, 0,744 mmons), IMAII (6 wmr, 0,05 mmoins) u TEA
(0,277 mm, 1,98 mmons). TlonyueHHy0 cMech MEepEMENINBAIN B TEUEHHE HOUU MpPU KOMHATHOW TeMmIepartype,
3aTeM OYHIAIU HEMOCPEICTBCHHO HA MOAM(DUIIMPOBAHHOM MYPAaBBUHON KUCIOTOW CHIIMKArele C UCIONb30Ba-
HueM cMecu rentan/EtOAc ¢ mocienyromuM ucmoibp3oBanueM cmecu IXM/MeOH B kadecTBe aimoeHTa, odec-
neunBas 428 Mr mMeneBoro MpoayKTa B BUAE COJM MYPaBBUHOW KUCJIOTHI M 697 MTr B BHIIE CBOOOHOTO OCHOBA-
HUA. XapaKTepUCTUKA COJIM MYPaBbUHOW KUCIIOTHI.

'H SIMP (400 MI'u, CDCLy) & 8,41 (1, J=1,26 T', 0,5H, dopmuar), 6,99 (1, J=2,01 I'y, 2H), 6,89 (1, ]=2,13
I'u, 1H), 5,26-5,48 (M, 8H), 5,13 (c, 2H), 2,93 (x, J=7,03 I'n, 2H), 2,80 (T, J=6,80 I'y, 4H), 2,67-2,77 (M, 2H),
2,56 (1, J=7,53 T'n, 4H), 2,45 (n, J=5,52 I'u, 6H), 1,97-2,17 (m, 8H), 1,75 (xB, J=7,47 I'n, 4H), 1,23-1,50 (M,
28H), 0,81-0,98 (m, 6H) m.1. OP-MC m/z=7 64,6 (MH+).

Mpumep 27: (92,9'7,127,12'7)-5-(((4-(numeTrinaMuHO )0y TaHOMIT )OKCH )MeTHN)- 1,3 -(heHneH-0uc(okra-
neka-9,12-aueHoar)

ITpumep 27 MoxeT OBITH MOIYYEH C UCIIOIB30BAaHUEM CIIOCOOOB, aHAIOTHYHBIX T€M, KOTOPBIE IIPHMEHSIOT-
sl ISl IOJyueHUs mpumepa 26.

'H SIMP (400 MI't, CDCls) & 6,97 (1, J=2.,0 T, 2H), 6,87 (1, J=2,1 T, 1H), 5,27-5,48 (M, 8H), 5,10 (c,
2H), 2,78 (1, J=6,5 T'u, 4H), 2,54 (T, J=7,5 T'u, 4H), 2,41 (1, J=7,4 T'n, 2H), 2,27-2,35 (M, 2H), 2,22 (c, 6H), 2,00-
2,12 (m, 8H), 1,82 (xB, J=7,3 'y, 2H), 1,74 (x8, J=7,5 'y, 4H), 1,23-1,46 (M, 28H), 0,89 (1, J=7,0 I'n, 6H) M.

OP-MC m/z=778,5 (MH+).

Cunres npumepa 28.

Wnrepmennar 28a: (2,6-6uc((9Z,12Z)-oxranexa-9,12-nuen- 1 -niiokcH)mupuIuH-4-1iT)METaHOI

HO™ N Sy © ==

[N

(¢}

Wuarepmenuat 24b (3,5 1, 3,89 mmons) nepememuBamu B TI'® (50 mur) u pacTBOp OXJIaXIaau Ha JIeATHON
Oane. K maHHOMY XO0JI0OJJHOMY PacTBOpY MEIJICHHO J0OaBIsUM JuTHHamoMuHuirHapus (570 mr, 15 MMorb).
Iocne no6apneHUs PEaKIMOHHYI0 CMECh OCTABIISUTA HATPEBATHCSA IO KOMHATHOHM TeMIIEpaTyphl M epeMEIInBa-
7H B TedeHHe HOuH. OCTOPOKHO AOOABISUIM JIeN U MOMYyYCHHYIO cMech dkcTparupoBanu EtOAc. Opranudeckue
CJIOM cOOMpaH, W BHICYIIUBAIN HAJ CYJIH(HATOM HATPHS, M 3aT€M KOHIICHTPUPOBAIH MPU MOHIKCHHOM JIaBJIe-
HuH. [TonydeHHBIH HEOYHICHHBIH MPOAYKT OUYHIIATN Ha CHIIMKArelie ¢ UCTI0Nb30BaHueM cMecH rentan/EtOAc B
Ka4yecTBe IIOCHTa, oOecreunBas 1,3 T eIeBoro mpoayKTa.

'H SIMP (400 MTI'r, CDCls) 8 6,27 (c, 2H), 5,44-5,27 (m, 8H), 4,63 (c, 2H), 4,23 (1, J=5,7 I'n, 4H), 2,82-
2,75 (m, 4H), 2,10-2,02 (M, 8H), 1,80-1,72 (m, 4H), 1,47-1,23 (M, 32H), 0,93-0,86 (M, 6H) m.1.

Coenunenne mpumepa 28: (2,6-6uc((9Z,127)-okraneka-9,12-nueH- 1 -HI0KCH ) TUPUTTH-4-FIT)METHII-3 -
(AP THITAMHUHO )TIPOTIAHOAT

Wurepmennar 28a (334 mr, 0,523 mmons) nepemenmBany B JIXM (20 mi) ¢ 3-IM3THIAMHHOTIPOITMOHOBOH
KUACIOTHI TrapoxiopunoM (143 mr, 0,785 mmons). Jobasmsmu HATU (397 mr, 1,05 MMOITB) B pEakIMOHHYIO
CMech MepeMeInBaIY B T€UCHHE HOUYM MIPHW KOMHATHON TemriepaTtype. JleTyune BermecTBa yOaasiid IpH ITOHH-
JKEHHOM JIaBJICHWH, M HEOYMIIECHHBIH MPOAYKT OYHINAIA HA CHJIHKarejle C HCIOJB30BAaHHEM CMECH
rentan/EtOAc B kauecTBe 2It0eHTa, o0ecnieunBas 171 M 11eneBoro mpoaykTa.

'H SIMP (400 MI'u, CDCl3) 8 6,25 (c, 2H), 5,32-5,44 (M, 8H), 5,04 (c, 2H), 4,24 (r, J=8 T'u, 4H), 2,78-2,87
(M, 6H), 2,55 (mn, J=8 I', 6H), 2,07 (nm, J=8 I'y, 8H), 1,78 (x, J=8 I'y, 4H), 1,27-1,48 (M, 32H), 1,05 (1, J=8 I'L,
6H), 0,91 (1, J=8 I';, 6H) m.1.

9P-MC m/z=765,7 (MH+).

pumep 29. (92,9'2,127,12'Z)-(5-(((3-(nMMeTHIaAMHHO )P OTIAHOLT ) OKCH )METHII)- 1 ,3-peHrIeH) onc(MeTu-
neH)ouc(okraneka-9,12-nueHoar)

HpHMep 29 MoKeT OBITh MOJYYCH C UCIIOJIb30BaHUCM CHOCO60B, AHAJIOTUYHBIX TEM, KOTOPBIC ITPUMCHAIOT-
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cs s nonydenus Marepmenuara 33a u npumepa 18.

'H SIMP (400 MT';, CDCl3) & 7,30 (c, 3H), 5,28-5,45 (m, 8H), 5,14 (c, 2H), 5,11 (c, 4H), 2,77 (r, J=6,5 T,
4H), 2,61-2,70 (M, 2H), 2,51-2,59 (M, 2H), 2,37 (T, J=7,5 T'u, 4H), 2,25 (¢, 6H), 2,05 (x, J=6,9 I'y, 8H), 1,59-1,73
(M, 6H), 1,22-1,43 (M, 26H), 0,89 (1, J=7,0 I';, 6H) m.1.

9P-MC m/z=792,4 (MH+).

ITpumepsr 30-31 MOTYT OBITH ITOJIYYEHBI C UCIOJIL30BAHUEM CIOCOOOB, aHAJIOTUIHBIX TE€M, KOTOPBIC TIPH-
MEHSIOTCS JJTS TTOJIy9eHUs IpuMepa 28.

Ipumep 30. (2,6-6uc((9Z,12Z)-Oxranexa-9,12-1ueH- | -uIoKCH ) TAPUIUH-4-11 )METHI-4-( TUMETHIIaAMHA-
HO)OyTaHoaT

/'LMO O — _

(N

o}

'H SIMP (400 MTI'ti, CDCl3) 8 6,24 (c, 2H), 5,46-5,33 (m, 8H), 5,05 (¢, 2H), 4,24 (1, J=6,7 ', 4H), 2,81-
2,72 (m, 7H), 2,66-2,61 (M, 2H), 2,34 (c, 6H), 2,02-2,11 (M, 8H), 1,80-1,72 (M, 4H), 1,49-1,40 (M, J=6,0, 13,8 Iy,
5H), 1,40-1,25 (m, 32H), 0,90 (T, J=6,9 ', 6H) M.x1.

3P-MC m/z=751,7 (MH+).

Ipumep 31. (2,6-6uc((9Z,12Z)-Oxranexa-9,12-1ueH- | -umoKCH ) TAPUAHH-4-11 )METHI-3 -( TUMETHIIaAMHU-
HO)TIPOTTaHOAT

\N/\)J\O 2O _ -

| ‘/N

(o}

'H SIMP (400 MI', CDCl3) & 6,51 (z, J=2,0 T, 2H), 6,42 (t, J=2,0 I'u, 1H), 5,44-5,30 (m, 8H), 5,11 (c,
2H), 4,27 (1, J=6,4 I'n, 4H), 4,03 (1, J=6,1 ', 4H), 3,30 (c, 2H), 2,79 (1, J=6,4 'y, 4H), 2,44 (c, 6H), 2,32 (T,
J=7,5 Ty, 4H), 2,17-2,10 (m, 4H), 2,09-2,03 (M, 9H), 1,68-1,57 (m, 10H), 1,42-1,26 (M, 34H), 0, 91 (T, J=6,8 I'1y,
6H).

OP-MC m/z=737,5 (MH+).

Cunre3 npumepa 32:

WHaTepmenuat 32a: (2,6-6uc((9Z,127)-Oxranexa-9,12-aueH- | -UI0KCH ) TUPUAUH-4-1JT)METHIIMETaH-
cynmbhoHaT
o 0
S O o~
‘ _N
(e] — —

Wuarepmenuat 28a (33 0 mr, 0,517 mmons) nepememmBany B JIXM (30 mir) ¢ TEA (0,290 M, 2,07 MMoJIb)
Y TIOJYYEHHBIH pacTBOp OXJIAXKIainu Ha JiensHoi Oane. JlobGasmsuim MsCl (0,08 mur, 1,0 MMOIB) ¥ NOJTyYEHHYTO
CMECh OCTaBJISIJIM HarpeBaThCs 10 KOMHAaTHOW TeMIIepaTyphl P NepeMeIInBaHNny B TeueHue 4 4. PeakimoHHyro
cmeck obpadateiBann HCI (30 mut, 1M B Boxe) n IXM (50 mur) u opranndeckuii cioit codupanu. IIpoaykT BbI-
CYIIMBAII HaJl CyNb(haToM HATpHs, U JIETyYHE BEIECTBA YAAISUIM IPH MOHIKCHHOM JIABJICHUU C MOIyYeHHEM
360 Mr npoayKTa, KOTOPBIH HCHOIB30BaIM 0€3 JOTIOJHUTEIEHON OUYHCTKH.

'H SIMP (400 MTI'u, CDCly) 8 6,27-6,36 (c, 2H), 5,32-5,44 (m, 10H), 5,14 (c, 1H), 4,39-4,50 (m, 1H), 4,17-
4,30 (M, 5H), 3,41 (x, J=7,03 I'u, 1H), 3,01-3,06 (m, 2H), 2,74-2,84 (M, SH), 2,07 (x, J=6,86 I'u, 10H), 1,70-1,87
(M, 5H), 1,66 (c, 2H), 1,24-1,55 (M, 34H), 0,91 (1, J=6,78 I'y, 6H) M.x1.

Coenunenne mnpumepa 32. 1-(2,6-6uc((9Z,127)-Oxkraneka-9,12-auen- 1 -mmokcu ) mupuauna-4-mi)-N,N-
JVMETHIMETaHAMUH

\N xn — —

Hutepmenuat 32a (360 mr, 0,503 mmons) nepememuBanu B IM® (3 min) ¢ qumerunamuaoM (3 mi, 2M,
11,9 MMoOIB) ¥ cMech HarpeBalid B MUKpOBOJHOBOM peaktope 10 140°C B teuenne 30 muH. JlaHHOE HarpeBaHue
MOBTOPSUIM, [IOKa HE MPOpearupoBall BECb UCXOIHBIN Marepual, kak onpenessuiu ¢ nomousio TCX. Jletyuune
BEIIIECTBA yIAJSIIN TPU MOHKCHHOM IaBIICHUH, U MTOJTYYCHHBIN HCOYHICHHBIH TPOTYKT OYHINAIN HA CHUJIHKA-
relie ¢ ucroib3oBanueM cMecu rentan/EtOAc B kauecTBe 30eHTa, oOecmeunBast 123 MT [[elIeBOro MpoayKTa.

'H sIMP (400 MI'u, CDCls) 6 6,27 (c, 2H), 5,32-5,44 (m, 8H), 4,26 (T, J=8 ', 4H), 3,33 (c, 2H) 2,80 (T,
J=8 I'y, 4H), 2,26 (c, 6H), 2,07 (an, J=8 I'u, 8H), 1,78 (k, J=5 I'u, 4H), 1,27-1,48 (m, 32H), 0,92 (1, J=8 I'i, 6H)
M.,

OP-MC m/z=665,5 (MH+).

Cunres npumepa 33.

Warepmenuar 33a: (972,9'7,12Z, 12'7)-(5-(ruppoxcumertwn)-1,3-hennnen)ouc(MernsacH)0nuc(okraaeka-
9,12-mueHoar)
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Jlunonesyro kucnoty (3,42 r, 12,19 mmons) mepemermmBanu ¢ EDC (2,33 1, 12,2 mmozns) B IXM (30 mo).
Iocne pactopenus podasmsuu AUDA (2,60 v, 14,9 mmons) u JIMAII (145 mr, 1,19 mmons). [Tocie 10 mun
nepemMernuBanus 100aBismu 6enson-1,3,5-rpumnrpumeranon (1,0 r, 6,0 MMOJIb) U MOTyYEHHYIO CMECh TIEpeMe-
NIMBaJM MPYU KOMHATHOHM TeMmmepaType B TeueHue 3 mHeil. JleTydne BemecTBa yAasuy MPH MOHWKCHHOM JaB-
JICHUW, W TIONYyYEHHBIH HEOUYMIICHHBIH TPOAYKT OUYWIIAIM Ha CHJIWKarelie C HCIOJIb30BAaHUEM CMECH
rentan/EtOAc B kauecTBe 2moeHTa, odecnieunBas 1,36 T 11eJ1eBOTO POAYKTA.

TCX (cwmukarens, 20% EtOAc B rentane): R=0,12.

Warepmenuar  33b:  (972,9'7,127,12'7)-(5-popmuin-1,3-penmnen)onc(metmnen)ouc(okranexa-9,12-aue-
HOAT)

Wurepmennar 33a (214 mr, 0,309 mmons) nepememmuBainn B JIXM (30 min) u nodasmsuin PDC (244 wr,
0,648 mmonb). PeaknnoHHyro cMech MepeMeInBany Npy KOMHATHOM TemmnepaType B TeueHHe HouH. Jleryune
BEILIECTBA yJaJsUT NIPU MOHIKEHHOM JaBJICHUH, W TOJYYSHHBIH HEOUHIICHHBIH NPOIYKT OYHIIAIN Ha CHUIINKA-
reye ¢ ucrnoiabp3oBanueM cMmecu rentan/EtOAc B kadecTBe dmoeHTa, ooecriednBas 210 Mr 1ieneBoro npoayKra.

TCX (cumukarens, 20% EtOAc B rentane): R=0,44.

Coenunenne  mpumepa 33:  (97,9'7,127,12'7)-(5-((numetnnamunOo )MeTHN )- 1,3 -heHnmnen)ouc(mMern-
neH)ouc(okraneka-9,12-nmueHoar)

Uutepmenuat 33b (210 mr, 0,30 mmois) nepemerimBanu B DCE (10 mui1) u mo6asisumu numetunamut (0,53
w1, 2,0 M B TT'®, 1,06 mmons). J{obasmsimu ykeycnyto kucioty (0,017 mi, 0,304 MMonb) 1 TpHaneTokcuodop-
ruapua Hatpus (129 mr, 0,608 MMOJIB) M IPOXYKT NEpeMEIIMBaIIM TIPH KOMHATHOH TeMIepaType B TeUeHHE HO-
yy. JleTyuue BemecTBa yAaNsIIN PY MOHMKEHHOM JIABJICHHUH, U TIOTYyYEHHBIH HEOUUIIICHHBIN MPOAYKT OUHULIAIN
Ha CIJIMKAarelie ¢ UCIoiab30BanueM cMecH rentan/EtOAc ¢ mocneayromum ucnons3oBanueM cmecu JJXM/MeOH
B KauecTBE JJII0EHTa, odecrieunBast 186 MT 11e1eBOoro NpoayKra.

'H SIMP (400 MI't, CDCl3) & 7,29-7,25 (m, 2H), 7,25-7,22 (m, 1H), 5,44-5,27 (m, 8H), 5,10 (c, 4H), 3,44
(c, 2H), 2,81-2,74 (M, 4H), 2,36 (1, J=7,5 ', 4H), 2,25 (c, 6H), 2,10-2,01 (M, 8H), 1,70-1,58 (M, 4H), 1,42-1,21
(M, 28H), 0,89 (T, J=6,9 'y, 6H) ™. 1.

9P-MC m/z=721,1 (MH+).

ITpumepsr 34-36 MOTYT OBITH ITOJIYYIEHBI C UCIOJIL30BAHUEM CIIOCOOOB, aHAJIOTUIHBIX TE€M, KOTOPBIC TIPH-
MEHSIOTCS JJTS TTOJIy9eHUs puMepa 33.

IIpumep 34. (5-((Aumetunamuno )MeTmn)-1,3-pernneH)onc(MeTHIIEH ) TUTPUACKAHOAT

~ j\/\/\/\/\/\/
N N

'H SIMP (400 MTI't, CDCl3) 8 7,21 (c, 2H); 7,18 (c, 1H), 5,03 (c, 4H); 3,42 (yurc, 2H); 2,28 (t, J=7,5 T,
4H); 2,22 (c, 6H); 1,61-1,53 (M, 4H); 1,27-1,15 (M, 36H); 0,81 (T, J=6,8 'y, 6H) M. 1.

3P-MC m/z=588,5 (MH+).

IIpumep 35. (5-((Aumerunamuno )meTn)-1,3-bennnen )onc(mMeTieH )onc(3-oKTHITYyHASKaHOAT)

S o00d
N o
LT
(@]
'H SIMP (400 MTI't, CDCl3) 8 7,26 (c, 2H), 7,24 (c, 1H), 5,10 (c, 4H), 3,43 (c, 2H), 2,29 (1, J=7,4 ', 2H),
2,25 (¢, 6H), 1,87 (M, 2H), 1,31-1,25 (M, 58H), 0,91-0,87 (M, 12H) m.1.
OP-MC m/z=756,6 (MH+).

[Tpumep 36. (92,127)-3-((InmetnmamuHO )MeTHI )-5-(((3-OKTHITYHIEKaHOWI ) OKCH )METHIT)
OeH3uIoKTageka-9,12-nueHoar
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Z o N
o PPN
'H SIMP (400 MI't, CDCl3) & 7,28-7,25 (m, 2H), 7,25-7,22 (M, 1H), 5,44-5,29 (v, 4H), 5,10 (c, 4H), 3,43
(c, 2H), 2,83-2,73 (m, 2H), 2,36 (1, J=7,5 I'n, 2H), 2,29 (1, J=6,8 I'u, 2H), 2,25 (c, 6H), 2,10-2,00 (M, 4H), 1,92-
1,80 (M, 1H), 1,71-1,57 (M, 2H), 1,43-1,17 (M, 42H), 0,94-0,83 (M, 9H) m.x.
OP-MC m/z=736,6 (MH+).
Cunres npumepa 37.

Wurepmennar 37a: 5-popmunuzodranenas KUCIOTa
o

H
OA\ OH

HO™ Yo

K pactBopy 3-hopmuin-5-(MeTokcukapbonmi) 6enzoiinoit kucnotsl (1 1, 4,80 Mmoins) B TT'® (25 M) no-
6asmsmn LiOH (12,01 mut, 24,02 MMomb) U TIepeMENTUBAINA TTPH KOMHATHOW TemIepatype B TeueHue 16 4. Ha-
Onroayin 4acTUYHBINA TuAponn3. PeakumoHHylo cMech HarpeBain 1o 50°C B TeyeHHE MOMOIHUTENBHBIX 16 4.
Peakmmonnyio cmech pasbaimsuin EtOAc (50 M) u Bomoit (50 mur) u pH 10BOAMIN 10 HEUTPAILHOTO C ITIOMO-
mpto 1 N HCl. Opranuueckuii cioit coOupainy, TpoMbeIBaIN BogoH (2x50 MiT) M BBICYIIMBAIM HaJ CYJIb(HaToM
Hatpus. JleTydne BemmecTa yAalsiay MPpH HOHIKEHHOM JAaBJICHUH, M TOIYyYCHHBIN MIPOMYKT HCIOIb30BaIN 0€3
JOTIOTHUTENBHON OYNCTKH.

Wuarepmenuat 37b: mu((9Z,127)-okranexa-9,12-auen-1-wn)-5-popmumwmmsodranar

H (o]
OQ\?/MOWR/\/\
R e SN e e S

Wurepmenmnar 37a (700 mr, 0,36 mmouns) nepememmBany B XM (15 mir) n 1o0aBisuin OKCTMIIXIOPUA
(3,16 mu1, 36 Mmmons) BMecte ¢ Karuteit IM®. TlomydeHHyI0 cMech TepeMeIIBaIi B TEYCHUE HOYH IIPU KOMHAT-
HOM Temnepatype. JleTyuue BelecTBa yaaasiy NpH MOHIKEHHOM JaBJICHUH U MOIYy4E€HHBIN OCTaTOK IIOBTOPHO
pactBopsuti B TT'® (10 mum). [lo6aBnsim muHONMEHIOBEIH ciupt (2,02 1, 7,57 MMOJIB) ¢ TIOCIEAYIONIMM To0aBIIe-
HueM TEA (2,51 mn, 18,0 MMouIp) 1 OTydeHHYIO CMeCh NepeMelIrBali Ha JIeAsHol OaHe B TeueHue 3 4. Peax-
IIUOHHYIO cMech pazbaBisun EtOAc (50 mir) n Bono#t (50 mir). Opranudecknii ciioi coOMpaity, MpOMbIBaIH BO-
Jo# (2x50 mur) u BeICYyIIMBaNM Haj cysibharoM HaTpus. JleTyuue BemiecTBa yqaisuld MpU MOHMKEHHOM JIaBJIe-
HHH, ¥ NIOJTYYEHHBIH HEOUMIIECHHBIH MPOIYKT OUMINAIN Ha CHIIMKArelie ¢ UCIoib3oBaHueM cMecH rentan/EtOAc
B KaueCTBE JJIIOCHTA, oOecrieunBas 350 MT 1eJIeBOTO POAYKTA.

'H SIMP (400 MI', CDCl3) & 8,66 (c, 1H), 8,26 (c, 2H), 5,25-5,53 (v, 8H), 4,16-4,43 (M, 4H), 3,47-3,67
(M, 1H), 2,77 (1, J=5,68 'y, 4H), 2,05 (1, J=6,32 ', 7H), 1,91 (ym.c, 2H), 1,65-1,85 (m, 4H), 1,37-1,53 (M, 5H),
1,09-1,37 (m, 28H), 0,88 (T, J=6,19 ', 6H) m.7.

Wuarepmenuat 37¢: mu((9Z,127)-oxraneka-9,12-nuen- 1 -mn)-5-(ruagpokcuMetrin)nuzodraiaT

o

HO/\@)LOW/\/\
R N N T T VN

K pactBopy Mnatepmeamnara 37b (250 mr, 0,36 mmons) B TT'® (30 mu) m EtOH (15 M) moGamnsumm Goprum-
pun Hatpus (17,8 mr, 0,47 mmois). PeakiimoHHYIO cMech mepeMelmBaiy B TedeHue 30 MUH NMPU KOMHATHOU
Temrieparype u 3areM pazdasisui EtOAc (50 mur) u Bomoit (50 mi). OpraHu4ecKuii clioi coOMpatu, MPOMBIBATH
BOJIOH (2x50 MiT) M BEICyIIMBaIN HaJ CcysibharoM HaTpus. JleTyune BemiecTBa yqaisuiv IIpU MOHMKEHHOM J1aB-
JCHWH W TIOJIyYeHHBI HEOUWIIEHHBIH TNPOTYKT OYMWINAIM HA CIJIHKarejle C WCIIONB30BaHHEM CMECH
rentan/EtOAc B kauecTBe 2itoeHTa, odecnieunBas 260 MT [IEIEBOT0 MPOIYKTA.

'H SIMP (400 MI'u, CDCl;) & 8,60 (r, J=1,51 T'u, 1H), 8,13-8,32 (m, 2H), 5,22-5,46 (M, 8H), 4,82 (x,
J=5,77 I'n, 2H), 4,34 (t, J=6,78 I'n, 4H), 2,77 (T, J=6,53 T'u, 4H), 1,93-2,13 (M, 9H), 1,70-1,86 (M, 4H), 1,20-
1,49 (m, 32H), 0,76-1,00 (M, 6H) m.x.

Coenunenne mpumepa 37: mu((9Z,12Z)-okranexa-9,12-muen-1-nn)-5-(((3-(auMeTHIaMUHO )TPOTIAHO-

WJT)OKCH)METHIT) 30 TaIaT
[¢]

@]
\l]l/\)J\O o — —

K pacTBopy 3-auMeTninaMHHONPONHOHOBOM KuCnoThI (25 Mr, 0,16 MMmoip) B IXM (3 mir) no6asmstmn EDC
(31 mr, 0,16 mmone) u JJMAII (1,32 mr, 0,011 mmomnb) ¢ nocneayromuM nobasienuem TEA (0,06 mu, 0,43
MMoJTb). [lomydeHHBIH pacTBOp MepeMemmunBani B TedeHue 30 MUH MpW KOMHATHOW TEMIIEpaType W JTO0aBISLITH
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Wnrepmennar 37¢ (75 mr, 0,11 Mmonb). PeakumoHHyro cMech nepeMelnnBaiy B TeueHne 16 4 u 3ateM paz0as-
s JIXM (20 mor) 1 Bomoit (20 mir). Opranndeckuii cioi codupaim, mpoMbIBAIM BoJor (2x20 M) U 3aTeM
BBICYIIMBAJIM HaJ Cyab(paroM Maruus. Jleryune BemecTBa yaaIsiy Py HOHMKEHHOM JIaBJICHUN U ITOJTyYEHHbIH
HEOUMILECHHBIN MTPOIYKT OYMIIAIN Ha CHIIMKArelje ¢ UCroib3oBaHueM cMmecu rentan/EtOAc B kadecTBe 3JIrOCH-
Ta, o0ecrieunBas 41 Mr 1eIeBOTO MPOIYKTA.

'H SIMP (400 MI', CDCl;) & 8,63 (1, J=1,6 ', 1H), 8,20 (1, J=1,8 I'u, 2H), 5,47-5,26 (M, 8H), 5,22 (c,
2H), 4,35 (1, J=6,8 I'y, 4H), 2,89-2,74 (M, 6H), 2,74-2,65 (M, J=7,0 I', 2H), 2,39 (¢, 6H), 2,12-1,95 (M, 8H),
1,87-1,71 (m, 4H), 1,49-1,19 (M, 33H), 0,89 (T, J=7,0 ', 6H) m.7.

9P-MC m/z=792,4 (MH+).

Cunre3 npumepa 38.

WNuaTtepmenuat 38a: 4-(BUHIIOKCH )OyTHIIMETaHCYTB(hOHAT

O/\/\/OV/
S5

PactBop 4-(BuHMIOKCH)OyTaH-1-01a (50 T, 430 MMons) B JIXM (430 Mur) oxnakmain Ha jensHoi 6ane. K
nanHoMy pactBopy nobasmsuin TEA (90 mi, 646 MMOJB) C MOCIEAYIOMNM J00aBJICHHEM 10 KalulsiM METaH-
cynmshormxopuna (36,9 min, 473 MmMoib). B TeueHne BTOpO# TOJOBUHBI J00aBICHHUS 00pa30BBIBAIICS OEIbIH
0Ca/IOK, M KaK 100aBJICHNE 3aBEPINAIOCh, PEAKIIMOHHAsI CMECh CTAHOBHJIACH OJICIHO-OpaH)XeBOH. PeakiinoHHy0
CMECh NIEPEMEIINBAIIN B TEUEHHE HOUH, ITO3BOJIAA JIbAY PACIUIABUTHCA M PEAKIMOHHON CMECH JONTH [0 TeMIIe-
patypsl OKpy’Karolel cpenbl. PeakiMoHHyI0 CMeCh BBUIMBAIM B JICIUTEIBHYIO BOPOHKY W pasbasisum 400 mi
HaChIIIEHHOTO pacTBopa OukapOonata Hatpus (BoxH.) 1 400 mu EtOAc. Ciou pa3aessiii ¥ BOXHBIN CIIOH DKCT-
paruposanu 300 ma EtOAc eme nBa paza. Con EtOAc npomsiBaiu 200 M1 HacBIIIEHHOTO pacTBopa Oukap6o-
Harta HaTpHs, 3aTeM BoJoH, U cioii EtOAc 3areM BhICYIIMBaIM Hall CyJb(haToM HAaTpHs, U OTQMILTPOBBIBAIIM.
OunbTpaT KOHIEHTPUPOBAIH ITPH TIOHMXEHHOM JaBiieHnH ¢ noirydenueM 84 r (100%) neneBoro npoaykra.

'H IMP (400 MI'u, CDCly) 8 6,47 (un, J=6,8, 14,3 T'n, 1H), 4,29 (1, J=6,3 ', 2H), 4,19 (1, J=2,0, 14,3
I'y, 1H), 4,02 (an, J=2,0, 6,8 I'u, 1H), 3,74 (T, J=5,9 I'y, 2H), 3,03 (¢, 3H), 1,96-1,85 (m, 2H), 1,86-1,73 (M, 2H)
M.II.

WuTtepmenuat 38b: 3,5-6uc(4-(BUHUIOKCH )0y TOKCH )OCH3ITh IETH]T

H
o O\/\/\O/\

O™

Warepmenuar 38a (84 1, 435 wmmoms) mepememmBanin B JIM® (400 mi) wm mobaBmsumm  3,5-
muraapokcubensansaeruy (27,3 r, 198 mmons) ¢ mocneayonmM nobaBneHueM kapbonara kamus (109 mr, 791
MMotb). Peakionnyio cmech HarpeBanu J0 80°C B Teuenne HouH. [Tocie oxyaaeHnus 10 KOMHATHON TeMIle-
paTypsl peakinoHHyto cMech pazoasisum EtOAc (600 mur) u Bogoit (700 mur). OpraHudeckuid clioi cooupanu, u
BOJHBIN cioii cHoBa sKkcTparupoBanmu EtOAc (300 mir). Opranndeckre ciion 0ObeANHSIIN U POMBIBAIN BOJOH
(4x300 mur), BRICYIITUBAIA HaJ CyJIb(haTOM HATPHUS U 3aTE€M JIETYYHE BEIIECTBA YIAJSUIA MPU MIOHUKCHHOM JIaB-
nenud. IlosydyeHHBI HEOYMINEHHBI NPOXYKT OYMINAIM Ha CHJIMKarejle C HCIOJIb30BaHUEM CMECH
rentan/EtOAc B KauecTBe AIIOCHTA, 00ecieurBast 56 T IENIEBOro MPOAYKTa.

OP-MC m/z=335,1 (MH+).

Wurepmennar 38c: 1-(3,5-6uc(4-(Buannokcn)0yroken)denmn)-N,N-1uMeTHIMe TaHaMUH

ishans

O\/\/\O/\
WuTtepmenuat 38b (37 1, 111 MMoup) nepememuBanu ¢ guMmeTmiiaMuaoMm (116 Mo, 2M B TT'®, 332 MMoutb)
1 YKCycHOM kucioToit (6,33 mi, 111 mmons) B JIXM (400 mun). K nanHOl cMecHn H00aBIsUIM TPUAIETOKCHOOD-
ruapun Hatpus (58,6 T, 277 MMOJb) U PEAKIMOHHYIO CMECh NEpEeMENTUBaIN NPH KOMHATHOW TeMIlepaTrype B
TedeHne Ho4YM. K peakimoHHOW cMecH J00aBIsUIM HACBHIMIEHHBIM pacTBOp OmkapOonaTta HaTtpus (800 mu) m
EtOAc (1000 mi). Opraamyeckyio a3y cobupanu u BoaHyio ¢aszy sxctparuposainn EtOAc (500 mi). O6beau-
HCHHBIC OpraHmdyeckue (a3bl BRICYNIMBAIU HAJl CYIb()AaTOM HATPHS, W JICTYYHE BEIICCTBA YIAISUIH MPH TTOHH-
JKCHHOM JaBJicHUH. [1oydeHHBIH HEOYHIICHHBIA MPOAYKT OYHINAIN HAa CHUIIMKArele C UCIOJBb30BaHUEM CMECH
rentan/EtOAc B kauecTBe AIIOCHTa, oOecrieunBast 34 T [[ENIEBOT0 MPOAYKTa.
OP-MC m/z=364,9 (MH+).
Wnrepmennar 38d: 4,4'-((5-((nmumermnamuno)metnin)-1,3-ennien)ouc(okcn) )onuc(oyran-1-om)
N O on
|
O™ "0H

K pactBopy UnTepmenuara 38c (42 1, 116 mmois) B EtOAc (200 mit) go6asmsmi HCI (87 mut, 4M B auok-
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cane, 348 mmons). [locie 3aBepmieHUs peakMu NMpU KOHTpoJMpoBaHHK ¢ romomnpio TCX no6aBisiaM HaCHI-
IIEHHBIH BOJHBIN pacTBOp OukapOonata Hatpust (500 mur) u pH noBoxmnu 1o 10 ¢ momorkio 100aBiIeHHs TBEP-
noro kapoonata kamust. Jlo6asismu EtOAc (600 mur) u opraHudeckuit ciioi codupany. BogHbIi ciioii dKkcTparu-
poBammu EtOAc (3x500 M) 1 00beTMHEHHBIE OpPraHUYECKHUE CIOM BBICYIIMBAIM Hal cyiab(paroM HaTpus. Jlery-
YHe BEIECTBA YAAISIN PU TOHWKEHHOM JIaBJICHHUH C MOJIy9YEeHHEM 35 T IPOAyKTa, KOTOPBIH HCIONB30BATIH O€3
JOTIOTHUTENBHON OYNCTKH.

'H SIMP (400 MI't, CDCl5) 8 6,50 (1, J=2,2, T, 2H), 6,37 (t, J=2,3 Ty, 1H), 4,01 (t, J=6,1 Ty, 4H), 3,79-
3,68 (M, 6H), 3,36 (c, 2H), 2,26 (c, 6H), 1,93-1,82 (M, 4H), 1,82-1,67 (M, 4H) m.x.

Coenunenne  mpumepa  38:  (92,9'7,127,12'7)-((5-((mumeTtnnamuno )MeTHN )- 1,3 -hennnen)onc(ok-
cn))ouc(0yran-4,1-munn)onc(okraneka-9,12-mueHoar)

(o]

SN O\/\/\O — —
ACRas
O~o —_

K pactBopy Hnrepmeamnara 36 (10 r, 32 mmons) B JIXM (161 mm) mob6asnsmun JIMAIT (392 wmr, 3,21
MMoutb), INDA (16,8 mit, 96 MMomb) U tmHOJIEBYIO KUCIOTY (18,9 T, 67,4 Mmonb). lo6asmsum EDC (14,8 T, 77
MMOJIb) M BEIIECTBO OCTAaBIILIN IEPEMEIINBATHCSA MIPH KOMHATHOM TeMIepaType B TedeHHe Hodd. J[oOaBisum
HACBIIEHHBIA BOJHBINA pacTBop OnkapOonara HaTpws (500 M) u MOMy4eHHYIO cMech dkcTparupoBanu EtOAc
(3x600 mi1). OOBeAMHEHHBIC OPTAaHIMYCSCKUE CJIOU BRICYIIUBAIU HAJ CYyIb(aTOM HATPHS, U 3aTEM JICTY4YHE BEIlle-
CTBa YAAJSUIA TPW TOHIKEHHOM IaBiieHWH. 110Ty4eHHBIH HEOUYHICHHBIH MPOAYKT OYHMINAIN Ha CHJIIMKAreyie ¢
ncTnoiib30BaHueM cMecH rentan/EtOAc B kauecTBe 3I1t0eHTa ¢ ToTydeHueM 18,6 T 11es1eBoro mpoayKra.

'H SIMP (400 MTI'ti, CDCl3) & 6,50 (ymr.c, 2H), 6,36 (ym.c, 1H), 5,28-5.45 (M, 8H), 4,14 (r, J=6, 05 T,
4H), 3,98 (t, J=5,70 I'n, 4H), 3,39 (ymr.c, 2H), 2,78 (1, J=6,55 T'n, 4H), 2,16-2,41 (M, 10H), 1,98-2,12 (m, 8H),
1,77-1,90 (m, 8H), 1,52-1,71 (m, 4H), 1,20-1,43 (M, 28H), 0,90 (T, J=6,85 ', 6H) m.1.

OP-MC m/z=836,7 (MH+).

Cunres npumepa 39:

Wnrepmennar 39a: (92,9'Z,127,12'Z)~((5-bopmun-1,3-penunen)onc(oken))ounc(nponan-3, 1 -mumia)onc(ox-
Taneka-9,12-nqueHoar)

Wurepmennar 39a MokeT OBITH MOJTYyYEH CIIOCOOOM, aHAJIOTMYHBIM NoirydyeHuro Muarepmenuara 18b ¢ uc-
MOJIb30BaHNEM JINHOJIEBOH KUCIIOTHI U 1,3-TIponaHanona B Ka4eCTBE HCXOAHBIX MaTepHaoB.

TCX (cumukarens, 40% EtOAc B rentane): R=0,74.

Coenunenne  mpumepa  39:  (92,9'7,127,12'Z)-((5-((mumeTtnnamuao )MeTHN)- 1,3 -(hennnen) ouc(ok-
cn))ouc(mpoman-3,1-gunn)ouc(okTaneka-9,12-nmueHoar)

~N O _~_70 _ _
AR
OWOW:A:W
o]

K pactBopy Untepmeanara 39a (2,42 1, 3,11 mmons) B DCE (20 mi) no6asmsum aumetuiamud (3,25 mur,
2,0 M B TT'®, 6,5 mmob) 1 yrcycHyI0 Kucioty (0,18 mur, 3,1 MMOJIB) ¢ TIOCTENYIONMM JOOaBICHUEM TpHaIle-
tokcubopruapuna Hatpus (1,32 1, 6,21 Mmons). PeaknimoHHyI0 cMech MepeMennBaii Mpyu KOMHATHON TeMIie-
patype B TCUCHHE HOYH W 3aTeM J00aBISITN HACHIIIEHHBIH BOAHBIA pacTBOp OnkapOOHaTa HATPHUS C MOCIEIYIO-
M nob6asnenueM JIXM. OpraHudecKkuii CJioil coOMpamu 1 3aTeM MPOMBIBAIN JOTIOJHUTEILHBIM HACHIIICHHBIM
BOJHBIM pacTBOpoM OnkapOoHaTa Hatpus. [lomydeHHBIH BOAHBIN cllolf cHOBa SKcTparuposanu JJXM, u opranu-
YECKHE CIIOM OOBEIMHSIN U BHICYIIMBAIH HAJ CyIb(haToM HaTpus. JleTyuue BeliecTBa yAAISIIU MPH TOHIKEH-
HOM JaBJieHUU. [10ay4YeHHBI HEOUUIIICHHBIN MPOAYKT OYHMIIAIN Ha CHIIUKArese ¢ UCIOIb30BaHUEM CMECH Tell-
tan/EtOAc ¢ mocnenyrommum ucnons3oBanueM cmecu JJXM/MeOH B kadecTBe 3rOcHTa ¢ moimydeHueM 1,4 T
[ENIEBOTO MPOAYKTA.

'H SIMP (400 MT';, CDCl3) & 0,89 (t, J=8,00 I', 6H) 1,21-1,43 (m, 28H) 1,55-1,71 (m, 4H) 1,98-2,14 (m,
12H) 2,25 (¢, 6H) 2,30 (T, J=7,65 T'n, 4H) 2,77 (1, J=8,00 'y, 4H) 3,35 (¢, 2H), 4,02 (T, J=6,15 I'u, 4H) 4,25 (t,
J=6,40 T'n;, 4H) 5,24-5,52 (M, 8H) 6,35 (1, J=2,26 'y, 1H) 6,48 (1, J=2,26 'y, 2H) m.x.

9P-MC m/z=809,2 (MH+).

[Tpumepsr 40-64 MOTYT OBITH ITOJIYYEHBI C MCIOJIL30BAHUEM CIIOCOOOB, aHAJIOTUIHBIX T€M, KOTOPBIC TIPH-
MEHSIOTCS JUIS TToJTydeHus nmpumepa 38, mpumepa 39 u npumepa 52.

IMpumep  40. (92,9'7,127.,12'Z)-((5-((mumeTrnamuHo )MeTwin)- 1, 3-pennnen)onc(okcu) )ouc(satan-2, 1 -
nmumn)ouc(okraneka-9,12-aueHoar)
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'H SIMP (400 MTI'ti, CDCl3) 8 0,88 (1, J=8,00 I'i, 6H) 1,22-1,42 (m, 28H) 1,56-1,71 (M, 4H) 1,98-2,10 (M,
8H) 2,23 (c, 6H) 2,34 (1, J=7,53 I'n, 4H) 2,76 (1, J=6,53 I'y, 4H) 3,34 (c, 2H), 4,08-4,20 (M, 4H) 4,35-4,46 (™,
4H) 5,26-5,44 (m, 8H), 6,38 (T, J=2,26 'y, 1H) 6,51 (1, J=2,26 'y, 2H) M.

9P-MC m/z=781,3 (MH+).

IIpumep 41. ((5-((Aumernmamuno )MeTHnN)-1,3-hennnen)ouc(okcn))onc(okTan-8, 1 - Iumi ) IUTeKcaHoaT

o

\NUOWOW

'H SIMP (400 MTI't;, CDCl3) & 0,90 (1, J=8,00 T'ui, 6H) 1,29-1,52 (m, 24H) 1,63 (xB, J=7,45 T'u, 8H) 1,71-
1,82 (M, 4H) 2,26 (c, 6H) 2,30 (t, J=7,58 I', 4H) 3,37 (¢, 2H), 3,93 (1, J=6,57 I'1t, 4H) 4,06 (1, J=6,69 'y, 4H)
6,35 (1, J=2,27 T'u, 1H) 6,47 (n, J=2,27 I';, 3H) m.1.
OP-MC m/z=620,2 (MH+).
IMpumep 42. ((5-((Aumetnnamuno)metnin)-1,3-pennsen)ouc(oken))onc(oxran-8, 1 -qunin) AnoKTaHoaT
o

\NQOWOM

'H SIMP (400 MI', CDCl5) & 0,88 (t, J=8,00 I', 6H) 1,19-1,50 (m, 32H) 1,55-1,68 (M, 8H) 1,71-1,85 (M,
4H) 2,21-2,39 (m, 10H) 3,40 (ym.c, 2H) 3,94 (1, J=6,44 T'n, 4H) 4,07 (1, J=6, 69 I'n, 4H) 6,36 (1, J=2,27 ', 1H)
6,49 (1, J=2,02 I'n, 2H) m.1.

OP-MC m/z=676,6 (MH+).

[Mpumep 43. ((5-((Aumernnamuno)mermin)-1,3-dennnen)ounc(okcn))ouc(nexkan-10, 1 -mumnim) qHoKTaHOAT

o

'H SIMP (400 MI'n, CDCl3) & 0,88 (r, J=8,00 I'ti, 6H) 1,21-1,50 (m, 40H) 1,62 (xB, J=6,95 I'n;, 8H) 1,70-
1,82 (m, 4H) 2,25 (c, 6H) 2,29 (t, J=7,58 'y, 4H) 3,35 (¢, 2H), 3,93 (1, J=6,57 I'u, 4H) 4,06 (T, J=6,82 I'u, 4H)
6,35 (1, J=2,27 I'u, 1H) 6,46 (1, J=2,27 T', 2H) m.1.
3P-MC m/z=732,1 (MH+).
IIpumep 44. ((5-((Aumernnamuno )MeTrn)-1,3-hennnen)ouc(okcn))ouc(nexan- 10, 1-qumn) turexkcaHoar
(e}

[
o]

0\/\/\/\/\/\0)J\/V\

'H SIMP (400 MT', CDCl5) 8 0,89 (t, J=8,00 I', 6H) 1,23-1,51 (m, 32H) 1,57-1,69 (M, 8H) 1,70-1,82 (M,
4H) 2,24-2,39 (m, 10H) 3,43 (ym.c, 2H) 3,94 (1, J=6,57 I'u, 4H) 4,06 (T, J=6,69 I'y, 4H) 6,37 (1, J=2,15 T'ny, 1H)
6,50 (1, J=1,52 ', 2H) m.1.

OP-MC m/z=676,6 (MH+).

Mpumep 45. (92,9'2,127,12'Z)-((5-((numetunamuHo )MeTH)- 1,3-penunen)onc(oken))ounc(rexkcan-6, 1 -
qarn)ouc(okraneka-9,12-mueHoar)

\Nﬁowo N

o
\’i‘ B OVAV\AOMV\/:WVA\
= o
OV\/\/\OJV\/\/\F\/:\/\/\

'H SIMP (400 MT';, CDCl3) & 0,90 (t, J=8,00 I', 6H) 1,23-1,52 (m, 36H) 1,65 (ar, J=14,59, 7,48 T';, 8H)
1,73-1,83 (M, 4H) 1,99-2,11 (M, 8H) 2,24 (¢, 6H) 2,30 (1, J=7,58 I'u, 4H) 2,78 (1, J=6,57 T'n, 4H) 3,39 (ym.c,
2H) 3,94 (1, J=6,44 T'u, 4H) 4,08 (1, J=6,69 ', 4H) 5,25-5,49 (M, 8H) 6,35 (1, J=2,27 T'u, 1H) 6,46 (n, J=2,27
T'u, 2H) m.n.

OP-MC m/z=892,8 (MH+).

Mpumep 46. (92,9'7,127,12'7)-((5-((AumeTrnamuno )MeTwn)-1,3-dhenuneH )ouc(okcn))ouc(okran-8, 1-

nmumn)ouc(okranexa-9,12-auenoar)
(o]

N /\Q/O\/\/\/\/\OJ\/\/\/M/\/\

'"H SIMP (400 MI'w, CDCl;) & 0,89 (1, J=8,00 T', 6H) 1,23-1,51 (v, 44H) 1,55-1,69 (v, 8H) 1,71-1,82 (m,
4H) 1,99-2,11 (v, 8H) 2,24 (c, 6H) 2,30 (r, J=7,58 T, 4H) 2,78 (1, J=6,57 Ty, 4H) 3,35 (c, 2H), 3,93 (1, =6,57
T, 4H) 4,07 (1, J=6,69 I'n, 4H) 5,28-5,45 (1, 8H) 6,35 (r, J=2,27 [', 1H) 6,46 (1, J=2,27 T, 2H) m.1.
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OP-MC m/z=948,8 (MH+).
IMpumep 47. ((5-((Aumernnamuno)mernin)-1,3-pennneH)ounc(okcn))ouc(rekcan-6, 1 -numn)ouc(nekaHoar)
[e]
\'T‘ OWOW
o
O\/\/\//\OJ\/\//\//\\/\

'H SIMP (400 MI'u, CDCl3) 8 6,49-6,43 (v, 2H), 6,37-6,32 (M, 1H), 4,07 (1, J=6,6 T, 4H), 3,93 (1, J=6,4
I'u, 4H), 3,35 (c, 2H), 2,29 (1, J=7,6 I'n, 4H), 2,25 (c, 6H), 1,84-1,72 (M, 4H), 1,72-1,55 (M, 8H), 1,55-1,36 (M,
8H), 1,36-1,16 (m, 24H), 0,88 (1, J=6,8 I'n;, 6H) m.1.

OP-MC m/z=676,4 (MH+).

IMpumep 48. ((5-((Aumernnamuno)metnin)-1,3-pennnen)ouc(oken))ouc(rekcan-6, 1 -aumn) 1IMoKTaHoat

o

\N/\QOWOJ\/\/\/\

"H SIMP (400 MI'y, CDCL3) 8: 6,65-6,58 (M, 2H), 6,44-6,39 (m, 1H), 4,07 (1, J=6.6 T, 4H), 3,96 (r, J=6.3
I, 4H), 3,72 (¢, 2H), 2,52 (c, 6H), 2,29 (r, J=7,5 T'w, 4H), 1,84-1,73 (m, 4H), 1,72-1,56 (v, 8H), 1,55-1,36 (1,
8H), 1,36-1,18 (v, 16H), 0,91-0,84 (m, 6H) m.1.

DP-MC m/z=620,4 (MH+).

IIpumep 49. (92,9'7,127,12'Z)~((5-((3-runpokcuazerunun-1 -um)mernn)-1,3-penunen)onc(ok-
cu))ouc(0yran-4,1-gunn)ouc(okraneka-9,12-nuenoar)
(o]
N O\/\/\OJ\W/V\
oA .
O\/\/\O)K/\/\/\/*\/:\/\/\

'H SIMP (400 MI', CDCl3) & 6,45 (1, J=2,01 I'e;, 2H) 6,35 (t, J=1,00 T't 1H), 5,31-5,44 (m, 8H), 4,11-4,19
(M, 5H), 3,97 (1, J=1,00 I'n, 4H), 3,65-3,76 (M, 2H), 3,60 (c, 2H), 2,79 (T, J=1,00 I'n, 4H), 2,32 (r, J=7,53 I'L,
4H), 2,07 (x, J=6,78 ', 8H), 1,80-1,89 (M, 8H), 1,64 (1, J=16,81 ', 6H), 1,24-43 (M, 31H), 0,91 (T, J=1,00 I'my,
6H) m.1.

3P-MC m/z=8 64,6 (MH+).

IIpumep 50. (8Z,8'Z)-((5-((Ammernnamuno )meTwn)-1,3-bennnen)ouc(okcn))ouc(rexcan-6, 1 -auwmm)ome(n0-

Jle1-8-eHoaT)
o

'H SIMP (400 MTI'u, CDCl3) & 6,48 (11, J=2,0 'y, 2H), 6,35 (t, J=2,2 ', 1H), 5,43-5,25 (M, 4H), 4,08 (T,
J=6,8 T', 4H), 3,94 (1, J=6,4 T'u, 4H), 3,38 (c, 2H), 2,30 (1, J=7,6 T',, 4H), 2,27 (c, 6H), 2,07-1,90 (m, 8H), 1,85-
1,70 (m, 4H), 1,71-1,55 (m, 8H), 1,55-1,29 (M, 24H), 0,90 (1, J=7,4 T'u, 6H) m.1. OP-MC m/z=728,5 (MH+).

Ipumep 51. (92,9'2,127,12'Z)-((5-((AnmeTnnamuHO )MeTHI )-2-MeTHI- 1, 3-pernneH)onc(okcn) )ornc(OyTan-
4,1-gumn)ouc(okTaneka-9,12-nmueHoar)

(o]

'H SIMP (400 MT', CDCls) & 6,48 (c, 2H), 5,32-5,44 (m, 8H), 4,17 (1, J=8 T'u, 4H), 4,01 (, J=8 ', 4H),
3,37 (¢, 2H), 2,79 (1, J=8 I'y, 4H), 2,32 (1, J=8 'y, 4H), 2,25 (c, 6H), 2,10 (c, 3H), 2,08 (mn, J=8 I'u, 8H), 1,87
(x, J=5 ', 8H), 1,64 (M, 4H), 1,27-1,48 (M, 28H), 0,90 (T, J=8 ', 6H) M.x.

OP-MC m/z=850,6 (MH+).

Cunres npumepa 52.

Wntepmenuat 52a: 8-ruipOKCHOKTUIIIEKAHOAT
o}

HO\/\/\/\/\O)K/\/\/\/\

B xpyrmomonHol konbe cMmemmBanu okraH-1,8-muon (21,90 1, 150 mmons), stunnekanoar (10 r, 49,9
MMOJIb) U TPUTHAPAT I-TONYOJICYIbPoHOBOM KucioTel (0,4 r, 2,103 MMonp). Konby nmomemanu Ha poOTOPHBIH
WCTIapuTeNh TpW NOHMWKeHHOM naBieHuu (100 mOap) u MemienHo Bpamranu mpu 100°C Ha macisiHOH OaHe ¢
obpazoBaHueM mpo3padHoro pacruiasa. [locae 6 4 gaBieHne cHwkamm 10 10 MOap M peakIMOHHYIO CMECh BBI-
JICPKUBAK B TeUeHUE 15 MUH. 3aTeM PeaKIMOHHYIO CMeCh pa30aBisiin 150 M1 renTaHa U mepeMerInBaiy, moka
HC Haval 3aTBEp/CBaTh OKTAaH-TUOJ. PeakIMOHHYI0 CMeCh MOMENIAN Ha JICISHYI0 OaHIo U mepeMeriuBain 10
MUH, 3aTeM OTQUIbTpOBBIBaK. OCTATOK MPOMBIBAIN JOTOIHUTEIFHBIM KotmdecTBOM 150 M renTaHa, U 00be-
TMHEHHBIE QUIBTPATHI IEPEHOCUIIH B IETUTEIHHYI0 BOPpOHKY. Crioii renTana mpoMbiBan 3x 150 Mi1 BOZIbI, 3aTeM
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00BETMHEHHYO TIPOMEIBHYIO BOY CHOBa 3kcTparupoBanu 100 mi rentana. OO0beIMHCHHBIC SKCTPAKTHI TeNTaHA
BBICYIIMBAIM HAJ CyIb(aToOM Maruus, OT(GHUIBTPOBEIBAIN U KOHICHTPUPOBAIU IPHU TOHIKCHHOM JaBICHHUU C
TOJTyYEeHHEM TIEJIEBOT0 MPOAYKTa (C MPUMEChI0 OMC-allMIMPOBAHHOTO TPOMYKTa), KOTOPBIA HCIIOB30Bald 0e3
JIOTIOTHUTEIHHOMN OYNCTKH.

Kpome Toro, MaTepmeanar 52a MokeT ObITh CHHTE3UPOBAH CIEAYIONUM 00pa3oM. B KpyriioqoHHOM KOJI-
6¢ okran-1,8-gmon (58,5 r, 400 Mmmob) pactBopsui B upuaunne (100 mur). K momyderHOMy pacTBOpy 1O Karl-
nsM to6aBis AekaHowxiopun (41,5 v, 200 MModh). PeakIimoHHYI0 CMeCh TIepeMENInBaIl B TeUSHUE HOUH
TIPY TEeMIIepaType OKpYyKarome cpensl. PeakimoHHyI0 cMech KOHIIGHTPUPOBAIH MIPH MOHKECHHOM JIaBJICHAHN C
MOJYyYCHHUEM TBepAoro ocratka. Jobammsmu rentad (300 M) U MOTYyYCHHYIO CYCICH3HIO YHEPTUYHO IepeMe-
mmBany B TeueHue 30 MuH. PeakimoHHYI0 cMech OT(QHIBTPOBBIBAIN, U OCTATOK MpoMbIBad S00 MJI JOTOTHH-
TeJIHHOTO KonndecTBa rentana. @unbTpat npomsiBanu 1 N BoxueiM pactBopoM HCI (3x200 M) u 0ObeTuHEH-
HBIC BOJHBIC CIIOM CHOBa 3KcTparupoBaimu 150 mu rentana. OObeIWMHEHHBIC CJIOW T'elTaHA BHICYIIUBAIHA HaJ
Cynab(paToM MarHus U OTGUIBTPOBEIBANN. DUIBTPAT KOHIICHTPUPOBAIN MIPH MOHIKCHHOM JABICHUH C TOJTy4e-
HHUEM [EJIEBOTO MPOAYKTa (C MPUMECHI0 OUC-aIMITUPOBAHHOTO MPOJYKTa), KOTOPHIH MCIOIB30BAMH O€3 JTOTOJ-
HUTEIBHOMN OYHCTKH.

9P-MC m/z=301,6 (MH+).

HuaTtepmenuat 52b: 8-((MeTHICYTH()OHMIT)OKCH ) OKTHIIEKAaHOAT

o}
\//S\(O\/\/\/\/\OJ\/\/\/\/\
feifive]

B kpyrnogonnoit konbe Muarepmeamar 52a (62,7 r, 210 mmone MaTepMeauara 52a) u tpudtuinamud (32,2
M1, 231 MMoITh) TToMeInany B quxiaopMmeTaH (6e3Bomubrid, 400 mir). PacTBop oxnaxnanu Ha JeIsHON OaHe M J0-
GaBysLTH 10 KarwisiM MetaHcybGormxmopua (16,38 mit, 210 MMois) Gonee 5 MuH. PeakimoHHYIO cMech Tiepe-
MEIIMBAIIM Ha JEISHON OaHe B TEUCHHE 2 U, ITOCIIe ATOTO BPEMEHH OXJIAKIAIONTyI0 OaHIO YAasUTH U PeaKIHOH-
HYI0 CMECh HarpeBalH JIO0 TEMIIEPATyphl OKPYXKAMOMICH cpelbl. PeaklMOHHYI0 CMECh TEPCHOCIITN B JCITHUTEIb-
HYI0 BOpoHKY U mpombiBanu 1IN BomueiM pactBopoM HCI (3x200 mi). OObeauHEHHBIE BOJHBIC MPOMBIBHBIE
pacTBOpbI cHOBa 3kcTparupoBanu 100 mur quxiaopmerana. OO0beAMHEHHBIC SKCTPaKThl JIXM BBICYIIMBATH HaJ
Cynb(paToM MarHus U OT(GUIBTPOBEIBANN. DUIBTPAT KOHIICHTPUPOBAIN MPH TOHIKCHHOM JABICHUH C TOTy4e-
HHUEM IIeJIEBOTO coequHeHus (68% MaccoBas YUCTOTa), KOTOPOE MCIIOIB30BAIN 0€3 JIOTIOTHATEILHOW OYHCTKH.

OP-MC m/z=378,7 (MH+).

Wurepmennar 52c: ((5-popmui-1,3-dpennnen)ouc(oken))onc(okran-8, 1 -qumn)onc(qekanoar)

B xkpyrmogonnoit konbe Warepmemumar 52b (78,0 1, 206 wmmoms WHrtepmemmata 52b), 3,5-
muraapokcubensanpaeruy (12,5 r, 91 mmoins) 1 kapOoHat 1e3us (88 r, 272 mmons) nomemanu B JIM® (500
MIT). PeakImoHHYI0 cMeCh HarpeBalid Ha MacJISTHOW 0aHe OT TeMmepaTyphl okpyxkaromieii cpeasl go 80°C. Tloce
16 4 mpu 80°C peakMOHHYIO CMECh OXJAXAAIH JO TEMIIepaTyphbl OKpYXKaoLled cpeasl, IEPEHOCHIN B IEIH-
TEJIbHYI0 BOPOHKY W pazdarisum 500 mu stmmanerata, 500 mut renrana 1 1500 M1 Boapl. [TomHbIi 00beM peak-
IIMOHHON CMECH OT(PWIBTPOBBIBAIIN Yepe3 CIIOH IEINTa, KOTOPBIH OTHeIbHO mpombiBany 500 MiT dTHIIaNieTaTa U
500 mu rentana. OUIBTPAT pa3ACIAIN HA CIOW M BOJHBIA CIIOW SKCTPArHpPOBAIH MPOMBIBHBIM PacTBOPOM IIEIH-
Ta rmocyie QUILTPOBaHHA ¢ TIocheayomuM koamdectBoM 1000 mit rentana. OObe AMHEHHBIE OPTAaHUYECKUE CIIOU
npombiBaid 500 MJI BOIBI, BHICYIIMBAIH HaJ CYJIb()aTOM MarHus U OT(OUIBTPOBBIBAIN, TEMHO-KOPUYHCBBIN
(UIBTpaT KOHICHTPUPOBAIH MPH MOHIKEHHOM JaBJIeHUH. [IpOTYyKT OYUINANK HA CHIIUKArese TUIAETATOM U
TeNTAaHOM B Ka4eCTBE AIIOCHTA C MOIyYCHHUEM LIEJICBOTO COCMHECHNSI.

OP-MC m/z=703,4 (MH+).

Coenunenne npumepa 52.  ((5-((Aumernnamuno)merun)-1,3-pennnen)ounc(okcu))ouc(okran-8, 1 -1u-

wi1)0uc(aexkaHoar)
(¢]

B xpyrinononnoit xonbe Muatepmenuar 52¢ (47,5 r, 67,6 MMonb) momernanu B guxigopmerad (300 mur) ¢
nocneayomuM nobasneHueM auMmerunamuda (2M B TT'®, 203 mi, 406 MMOIb) U YKCYCHOHM KHCIOTHI (3,87 mut,
67,6 mmonb). K moixydyeHHOMY pacTBOpy m00aBisin Tpuanerokcnbopruapun Hatpus (35,8 r, 169 mmoins). Ilo-
ciie 16 4 npu TemIiepaType OKpy’Karomeld cpelbl peakMOHHYI0 cMech raciiid 300 M1 HAaCBHIIIEHHOTO BOJHOTO
pacTtBopa OukapOonaTa HaTpus U 300 M BOJBI U MOTYYCHHBIC CIOU pa3neisuiin. OpraHndecKuil clol mpoMbIBa-
i 2x200 MIJI HACBIIIEHHOTO BOJHOTO pacTBopa OukapOonara HaTpus. OObeAMHEHHbBIE BOJHBIC CIIOM dKCTpPard-
poBaym 2x300 mu muximopMeraHa. OObeqUHEHHBIE SKCTPAKTHI JUXJIOPMETaHa BBICYNIMBAIHM Hal CYIbhaToM
MarHus U oTGUIBTPOBEIBAN. DUIBTPAT KOHIICHTPUPOBAIH MPH MOHIKEHHOM AaBiicHHH. OCTaTOK OYUINAIA HA
CHJIMKAaresie alleTOHOM M T€lITAHOM B Ka4eCTBE DIIIOCHTA C ITOJIyYSHUEM 1IEJIEBOTO COSANHEHUSL.
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'H SIMP (400 MT';, CDCl3) & 0,88 (t, J=8,00 I', 6H) 1,18-1,50 (m, 40H) 1,56-1,70 (m, 8H) 1,70-1,81 (m,
4H) 2,24 (c, 6H) 2,30 (T, J=7,53 I'n, 4H) 3,34 (c, 2H), 3,93 (1, J=6,53 I', 4H) 4,06 (T, J=6,78 ', 4H) 6,35 (T,
J=2,26 T, 1H) 6,46 (1, J=2,26 ', 2H) m.x.
OP-MC m/z=732,5 (MH+).
IIpumep 53. ((5-((Aumernnamuno )MeTwn)- 1,3-hennnen)ouc(okcn))onc(oxTan-8, | - AU au 10 1IeKaHOaT
[0}

'H SIMP (400 MI'u, CDCl;) 8 0,83-0,97 (M, 6H) 1,19-1,51 (M, 48H) 1,56-1,68 (v, 8H) 1,71-1,83 (M, 4H)
2,24 (c, 6H) 2,30 (t, J=7,53 I'y, 4H) 3,34 (c, 2H) 3,93 (1, J=6,53 I'y, 4H) 4,06 (1, J=6,78 I'y, 4H) 6,35 (1, J=2,26
I'y, 1H) 6,46 (1, J=2,01 I'u, 2H) m.1.

3P-MC m/z=788,6 (MH+).

Mpumep 54. (92,9'2,127,12'Z)-((((5-((Aumernnamuno)metnin)-1,3-penunen)ounc(oken))ounc(saran-2,1-
Jun))ouc(oken))onc(atan-2, 1 -qumin)ouc(okraneka-9,12-nuenoar)

\T/\Q/OV\O/\/OW/\/\/\/\:/\:/\/\/

o

O\/\o/\/oxn/\/\/\/E/E/\/\/

o
'H SIMP (400 MI'n, CDCls) & 6,59 (ymc, 2H), 6,44 (yurc, 1H), 5,27-5,44 (m, 8H), 4,26 (1, J=4,9 T, 4H),
4,13 (1, J=4,65 'y, 4H), 3,85 (1, J=4,65 I'y, 4H), 3,77 (T, J=4,9 I'y, 4H), 3,50 (ymr.c, 2H), 2,77 (1, J=6,65 I'L,
4H), 2,21-2,52 (m, 10H), 1,96-2,12 (M, 8H), 1,55-1,70 (M, 4H), 1,19-1,45 (m, 28H), 0,89 (1, J=6,90 I't, 6H) M. 7.
9P-MC m/z=868,9 (MH+).
Ipumep 55. (972,9'7,127,12'Z)-((5-((AmdTrmamMuno )MeTHA-2-MeTHII- 1, 3-pernneH)onc(okcn) )ouc(Oyran-
4,1-numn)ouc(okTaneka-9,12-nmueHoar)
o
N O\/\/\OM\/\W
A 0
O\/\/\ok/\/\/\/:\/:\/\/\
'H SIMP (400 MT';, CDCl3) & 6,52 (c, 2H), 5,32-5,44 (M, 8H), 4,16 (t, J=8 I';, 4H), 4,00 (r, J=8 I'ry, 4H),
3,52 (c, 2H), 2,79 (1, J=8 'y, 4H), 2,54 (nn, J=8 I', 4H), 2,32 (1, J=8 I'y, 4H), 2,09 (c, 3H), 2,08 (nn, J=8 I'L,
8H), 1,87 (x, J=5 'y, 8H), 1,64 (m, 4H), 1,27-1,48 (M, 28H), 1,06 (T, J=8 I'i, 6H), 0,91 (T, J=8 I', 6H) M.
OP-MC m/z=878,6 (MH+).
Mpumep 56. ((5-((Aumernnamuno)mernin)-1,3-dpernnen)onc(okcu))ouc(npomnan-3, 1 -auum)ouc(3-okTHiI-

YHAEKaHOAaT)
~N o._~_70
O
O0_~_0O
TCCCT

'H iMP (400 MTI'i, CDCl;) 6 6,48 (1, J=2,02 I', 2H) 6,35 (T, J=2,27 ', 1H) 4,25 (1, J=6,32 I'1, 4H) 4,03
(1, J=6,19 I', 4H) 3,35 (c, 2H), 2,20-2,30 (M, 10H) 2,10 (xB, J=6,25 I'u, 4H) 1,84 (yur.c, 2H) 1,19-1,36 (M, S6H)
0,81-0,97 (M, 12H) m.1.

OP-MC m/z=844,7 (MH+).
Mpumep 57. Junennn-8,8'-((5-((numeTnnamuno )MeTrn)- 1,3-pennnen)onc(okcn )) AMOKTaHOAT

'"H SIMP (400 MT';, CDCl3) & 6,51-6,45 (v, 2H), 6,38-6,33 (M, 1H), 4,06 (T, J=6,8 ', 4H), 3,93 (t, ]=6,5
I'y, 4H), 3,40 (c, 2H), 2,30 (t, J=7,5 ', 4H), 2,28 (c, 6H), 1,82-1,71 (M, 4H), 1,70-1,56 (M, 8H), 1,54-1,20 (M,
40H), 0,93-0,84 (M, 6H) m.x1.

OP-MC m/z=732,4 (MH+).

Mpumep  58. (92,9'Z,127,12'Z)-((((5-((TusTrnamuno )metnin)-1,3-penmnen)ouc(oken))onc(satan-2,1-
) )ouc(okcn))ouc(atan-2, 1 -mumn)ouc(okraneka-9,12-auenoar)

SN 0\/\0/\/0\”/\/W\:/E/\/\/
bR G| !
OV\O/\/OWW\Z/E/W

o)
"H SIMP (400 MI'u, CDCL) § 6,54 (x, J=2,3 T, 2H), 6,37 (1, J=2,25 'y, 1H), 5,25-5,46 (v, 8H), 4,26 (r,
J=4,8 T, 4H), 4,11 (1, J=4,75 T, 4H), 3,85 (v, J=4,75 T'u, 4H), 3,77 (r, J=4,9 T, 4H), 3,48 (c, 2H), 2,77 (T,
J=6,5 T'm, 4H), 2,50 (x, J=7,1 T, 4H), 2,34 (r, J=7,7 T, 4H), 1,98-2,13 (m, 8H), 1,55-1,70 (v, 4H), 1,22-1,42
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(m, 28H), 1,03 (1, J=7,2 ', 6H), 0,89 (T, J=6,9 I';, 6H) m.1.
OP-MC m/z=896,8 (MH+).
IIpumep 59. ((5-((Aumernnamuno )MeTrN)- 1,3 -hennnen)ouc(okcn))ouc(rexcan-6, | - i) aumo 1eKkaHoaT
(@]

~N O\A/V\OW/\/\/\
¢

'H SIMP (400 MI'u, CDCl3) & 6,48 (1, J=2,26 ', 2H) 6,36 (, J=2,51 I'n;, 1H) 4,08 (1, J=6,65 ', 4H) 3,94
(1, J=6,40 I'n, 4H) 3,43 (c, 2H) 2,23-2,35 (m, 10H) 2,03 (¢, 1H) 1,78 (mar, J=14,05, 13,30, 7,53, 7,53 I'u, 4H)
1,57-1,70 (m, 8H) 1,38-1,53 (M, 8H) 1,22-1,34 (M, 33H) 0,88 (1, J=6,02 I'y, 6H) Mm.1.
OP-MC m/z=732,6 (MH+).
IMpumep 60. (Z)-((5-((Aumetnnamuno)mernin)-1,3-pernnen)ouc(okcn))onc(0yran-4,1-quni)anonear
o

N O ~g —
O
O~g —
'H SIMP (400 MT', CDCl3) & 6,49 (ym.c, 2H), 6,36 (1, J=2,0 T, 1H), 5,44-5,28 (m, 4H), 4,15 (1, =58
I', 4H), 3,98 (1, J=5,8 'y, 4H), 3,36 (ymi.c, 2H), 2,38-2,18 (M, 10H), 2,10-1,95 (M, 8H), 1,92-1,76 (m, 8H), 1,71-
1,56 (M, J=7,3, 7,3 I'y, 4H), 1,30 (n, J=15,6 'y, 40H), 0,90 (t, J=6,5 I';, 6H) m.x1.
OP-MC m/z=840,7 (MH+).
IMpumep 61. ((5-((Tumernnamuno)mernin)-1,3-pennnen)onc(oken))ouc(oyran-4,1-qunin)aureTpagekanoaTt
o

¥

'H SIMP (400 MT', CDCL3) & 6,54 (ym.c, 2H), 6,37 (ym.c, 1H) 4,14 (r, J=6,30 T, 4H) 3,98 (1, J=5, 65
I'y, 4H) 3,48 (ym.c, 2H), 2,22-2,51 (m, 10H) 1,73-1,93 (M, 8H) 1,62 (M, 4H) 1,19-1,49 (M, 40H), 0,88 (T, J=6,9
T'u, 6H) m.1.

OP-MC m/z=732,7 (MH+).

Mpumep 62. (92,9'7,127,12'2,15Z,15'Z)-((5-((Aumernnamuno)mernin)-1,3-pennsnen)ouc(okcn) )onc(0y-

TaH-4,1-muun)ouc(okraneka-9,12,15-tpueHoar)
o

\’Tj O\/\/\O — — —
(o]

'H SIMP (400 MT', CDCls) & 6,51 (1, J=1,8 Ty, 2H), 6,36 (r, J=2,3 T, 1H), 5,55-5,18 (m, 12H), 4,15 (1,
J=5,5Tn, 4H), 3,98 (1, J=5,6 I'y, 4H), 3,41 (ym.c, 2H), 2,82 (t, J=6,0 I'n, 8H), 2,39-2,22 (m, 10H), 2,17-2,00 (M,
8H), 1,92-1,74 (m, 9H), 1,71-1,55 (m, 4H), 1,45-1,22 (M, 16H), 0,99 (1, J=7,5 I';, 6H) m.1.

OP-MC m/z=833,0 (MH+).

ITpumep 63. (9Z,127)-4-(3-((AnmeTnnaMuHo )MeTHIT)-5-(4-(0N1e0MIIOKCH ) Oy TOKCH ) eHOKCH ) Oy THIT-
okTajneka-9,12-nquenoar

'H SIMP (400 MTI't, CDCl3) & 6,51 (c, 2H), 6,37 (t, J=2,0 T';, 1H), 5,49-5,23 (M, 6H), 4,15 (1, J=6,5 Ty,
4H), 3,99 (T, J=5, 6 I'u, 4H), 3,42 (ym.c, 2H), 2,79 (T, J=6,7 I'u, 2H), 2,39-2,21 (M, 10H), 2,18-1,95 (M, 8H),
1,94-1,73 (m, 8H), 1,73-1,55 (M, 4H), 1,44-1,19 (m, 34H), 0,95-0,86 (M, J=4,0, 6,8, 6,8 T';, 6H) m.1.

OP-MC m/z=838,7 (MH+).

Mpumep 64: (92,12Z,157)-4-(3-((numeTrnamuno )MeTHN )-5-(4-((9Z,12Z)-0kTaneka-9,12-nneHONITOK-
cu)0yTokcu)(heHOKCH)OyTHIOKTaneka-9,12, 15-tpueHoat

[e]

O — =
'H SIMP (400 MI'w, CDCly) 6 6,48 (n, J=2,0 I'u, 2H), 6,35 (1, J=2,3 T'u, 1H), 5,48-5,27 (M, 10H), 4,15 (T,
J=5,8 T'u, 4H), 3,98 (1, J=5,8 ', 4H), 3,36 (c, 2H), 2,90-2,73 (M, 6H), 2,32 (1, J=7,7 T'y, 4H), 2,26 (c, 6H), 2,16-
2,00 (m, 8H), 1,93-1,75 (m, 8H), 1,64 (T, J=7,3 T'n, 4H), 1,44-1,22 (m, 22H), 0,99 (1, J=7,5 T'u, 3H), 0,91 (T,
J=7,0 ', 3H) m.1.
3P-MC m/z=835,0 (MH+).

-59 -



040257

Cuntes npumepa 65.
Wurepmennar 65a: 5-(ruapokcuMeTHi)u30(TaneBas KUCioTa
[e]

HO@OH
HO S0

K pactBopy amdThi-5-(ruapoxcumermm)uzodranata (509 mr, 2,02 mmons) B TIT'® (5 M) mobasmsmn
NaOH (5,04 mu, 1,0 M B Boze, 5,04 MMmomb). PeakiimoHHyI0 cMech TIepeMeIBalid B TEUCHUE 3 THEH MPH KOM-
HAaTHOUW Temreparype. JleTyune BelIeCcTBa yIAIlsUId MPH MOHWKEHHOM [ABJICHUH, U TOJYYCHHBIH MPOAYKT HC-
MOJIB30BaJIH 0€3 AOTIONHUTENLHON OUUCTKH.

Unrepmennar 65b: 5-(rugpoxcnmerin)-N', N>-xu((9Z, 12Z)-oxraneka-9,12-nuen-1-mr)usodramamuz

o

“?)LH
B PPN
H

Wurepmennar 65a (168 mr, 0,694 mmois) nepemenmiBain B JIXM (25 min) u po6asmsuimm EDC (399 wr,
2,08 mmois) 1 HOBt (319 wmr, 2,08 MMons) ¢ mocnenyromuM godasieanem TEA (0,481 mur, 3,47 mmons). Peak-
IIMOHHYIO CMECh IIEpPEMEIINBAIN NTPH KOMHATHOH TeMIIepaType B TeUEeHHE 5 MUH M JOOABISUIH JIMHOJICHIIaMUHA
rugpoxyiopun (419 wmr, 1,39 mmouns). PeakionHyio cMech nepeMenBalid B T€YEHHUE HOYM NPH KOMHATHOH
TemriepaType u 3ateM paszbasisui JJIXM (100 mi) u Bogoit (100 mir). Opranndeckuii ciioit codupanu 1 IpoMBbI-
Baiy BoaoH (2x50 MIT) ¥ BREICYIIUBAIH HaJ CyiIbpaToM MarHus. JleTydue BemecTBa yIaasuld IPU MOHWKCHHOM
naBneHuH. [loimydeHHBI HEOYMINEHHBIM MPOXYKT OYMINANM Ha CHJHMKAreJe C HCIOJIB30BAHUEM CMECH
rentan/EtOAc B kauecTBe Mr0eHTa, obecrieunBast 150 MT 1IeJIeBOTO MPOIYKTA.

9P-MC m/z=691,4 (MH+).

Coenunenne mpumepa 65: 3,5-6uc((9Z,127)-okraneka-9,12-auen- 1 -umkapoaMmonn)oeH3nI-3-(TUMETHIT-

aMUHO)ITPOTIaHOAT
\T/\)ko/\gu ——

O~ 'N

[Ipumep 65 MoxeT ObITH MONTy4eH u3 VHTepMenuaTa 65b ¢ NCIob30BaHNEM YCIIOBUH, aHAJIOTHYHBIX TEM,
KOTOpBIC MPUMEHSIOTCS ISl TOydeHHs npuMepa 37.

'H SIMP (400 MTI'ti, CDCL3) & 8,11 (1, J=1,5 T, 1H), 7,89 (1, J=1,5 I'ni, 2H), 6,43 (t, J=5,6 ['i, 2H), 5,25-
5,48 (m, 8H), 5,19 (c, 2H), 3,33-3,53 (M, 4H), 2,77 (1, J=6,5 ', 4H), 2,60-2,70 (M, 2H), 2,49-2,60 (M, 2H), 2,26
(c, 6H), 2,05 (x, J=6,9 I'y, 8H), 1,55-1,71 (m, 4H), 1,18-1,47 (m, 32H), 0,89 (T, J=7,0 ', 6H) M. 1.

OP-MC m/z=790,4 (MH+).

IMpumep 66. 3,5-6uc((9Z,12Z)-Oxraneka-9,12-nuen- 1 -unkapdamonin)oeH3uI-4-(TMMETHIIaMUHO ) Oy TaHOAT

[e]
/NM A?)L
[¢] N
H
[o i N N e e I N
H

[Tpumep 66 MOXKeT OBITH MOJIYYEH C UCTIONH30BAHUEM CIIOCOO0B, aHAIOTUIHBIX TEM, KOTOPBIE TIPUMEHSIOT-
cs1 s nonydyenus Ipumepa 65.

'H SIMP (400 MI'u, CDCl3) & 8,11 (t, J=1,6 T', 1H), 7,88 (1, J=1,5 ', 2H), 6,50 (1, J=5,6 I'n, 2H), 5,20-
5,48 (m, 8H), 5,15 (c, 2H), 3,31-3,55 (M, 4H), 2,66-2,85 (M, 4H), 2,41 (1, J=7,4 I'n, 2H), 2,28 (1, J=7,3 'y, 2H),
2,20 (c, 6H), 2,04 (x, J=6,9 I'u, 8H), 1,82 (x, J=7,4 I'nu, 2H), 1,54-1,67 (m, 4H), 1,17-1,45 (M, 32H), 0,88 (T,
J=7,0 I'u, 6H) m.1.

OP-MC m/z=804,5 (MH+).

Cuntes npumepa 67.

HuTepmenuat 67a: metun-2-(3,5-6uc((9Z,127)-okraneka-9,12-auen- 1 -umokcu )peHrmn)arerar

o SN NP P O U N
O

SN NS S R S

K pactBopy meTmi-3-(3,5-nmurunpoxcudenun)anerara (1,0 r, 5,4 mmons) B IM® (25 M) nobasmisua Jina-
Honenmeswnar (4,16 , 12,1 mmoinb) u kapbonar kanus (3,0 T, 21,6 MMoIs). PeakmoHHyr0 cMech HarpeBaiu J10
100°C B Teuenue 4 4, 1mocje Yero peakIMOHHYIO CMECh OXJIAXIAJIM 10 KOMHATHOW TeMIepaTypsl U JOOaBIIsIIH
Boxy (100 mu). ITomyueHnyro cmech 3kctparupoBamu EtOAc (3x50 mur). OpraHudeckue CIIOM OOBEIUHSIIH,
MIPOMBIBAJI COJIEBBIM PAaCTBOPOM, BBICYIIMBAIIN HaJ CYIb()aTOM HATPHS U JIETyYHE BEIIESCTBA yIAIIIH IPH I0-
HIDKEHHOM JaBiieHUH. [lorydeHHbIi HeOYHIIeHHBIH TPOIYKT OYHMIAIA HA CHIIMKArelle ¢ UCIOIh30BaHUEM CMe-
cu H-rekcan/EtOAcC B KauecTBe JMFOCHTA C MOAYYCHUEM 3,3 T IIENIEBOTO MPOIYKTA.
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OP-MC m/z=680 (MH+).
Uutepmenuat 67b: 2-(3,5-6uc((9Z, 12Z)-okraneka-9,12-aueH- 1 -uI0KCH)(pSHIIT ) 3 TAHOT

HOV\E;/O\/\/\/\/\:/\:/\/\/

S D S e e

Wurepmennar 67a (3,3 1, 4,8 mmoinp) nepemernuBanu B TT'® (50 min) u oxnaxknanu Ha nensiHol Oane. Pac-
TBOp nuTuiamomMuHniTHapuaa (370 mr, 97 mmons) B TI'® (3 i) MeIUIeHHO MOOABISUIN K IIEPEMEIIHBACMOM
peakiponHol cMecH. [locie mo0aBiieHUs] PEaKIMOHHYIO CMECh IEPEMEITUBAIY [IPU KOMHATHOHN TeMIiepaTtype B
TeueHue 3 4. [IponyKT 3aTeM CHOBa OXJIaXJajH Ha JICASHOHM Oane m mobamisutk Boxy (5 mu) u EtOAc (5 mu).
Yepe3 10 MHUH MONYYCHHYIO CYCIICH3UIO OTQHIBTPOBBIBAIH Yepe3 HENUT U (UIBTPAT KOHIECHTPUPOBAIU MPH
MOHM)KEHHOM JIaBJICHHUH C TTOTy4eHHEM 2,8 T MPOAyKTa, KOTOPHIH HCIOIH30BAN 03 TOTIOTHUTEIFHON OYNCTKH.

Coenunenne Ilpumepa 67: 3,5-6uc((9Z,127)-okraneka-9,12-nuen-1-umokcu)PpeHdTrHiI-3-(TMMETHIaMA-
HO)TIPOTTaHOAT

K UuaTtepmenmaty 67b (75 mr, 0,12 mmons) B IXM (3 M) go6aBisuin 3-TUMETHIIAMHHOIIPOITHOHOBOH KH-
cioTel Tuapoxiopun (26 mr, 0,17 mmons) 1 HATU (88 mr, 0,23 MMoup) ¢ mocnenyomumM nodasnenrnemM TEA
(0,016 mm, 0,12 Mmmodh). PeakiimoHHYI0 CMeCh TIepeMEeNTUBAIA B TEUCHHE HOYU ITPH KOMHATHOW TeMIiepaType u
3areM g00aBismu Boxay (2 mur). Cmech akerparupoBanu JIXM (3x5 mi1) 1 00beTUHEHHBIC OPTaHUYECKUC CIIOH
BBICYIIMBANIN Hal Cyiab(aTroMm HaTpus. JleTydne BemecTBa yAasuTi P MOHKEHHOM JTaBICHUH, U TIOJTY9IEeHHBIN
HEOYHIICHHBIN MPOTYKT OYHIIAN Ha CHIIMKarele ¢ ucronb3oBanueMm cMecr JIXM/MeOH B kauecTBe 2itoeHTa C
MOJYYCHUEM 72 MT LIEJIEBOTO MPOAYKTA.

'H SIMP (400 MT';, CDCl3) & 6,32-6,37 (m, 3H), 5,28-5,44 (m, 8H), 4,37 (1, J=7,2 T, 2H), 3,92 (1, J=6,6
I'y, 4H), 3,36 (1, J=6,4 I', 2H), 2,86-2,92 (M, 8H), 2,75-2,81 (M, 6H), 2,06 (nan, J=6,7, 6,7, 6,7 T'u, 8H), 1,71-
1,80 (M, 4H), 1,41-1,49 (M, 4H), 1,24-1,41 (M, 32H), 0,90 (T, J=7,1 I'u, 6H) m.x.

OP-MC m/z=750,5 (MH+).

Ipumep 68. 3,5-6mc((9Z,127)-Oxranexa-9,12-nuen-1-mnoken)oen3mn(3-(JuMeTHIaMUHO )IPOTINIT ) Kap-

Gonar
\N/\/\O)ko/\@/O _ _

o}

Warepmenuar 13a (82,5 wmr, 0,130 mmonb) pactBopsuin B cyxom CDCly; (2 mm) nmobaBmsmm 4-
HUTpodeHmxnoppopmuar (28,7 mr, 0,142 Mmmoip) ¢ mocaenyromumM AodasierarneM nupuauHa (0,011 mi, 0,129
MMoutb). [Tomydernyto cmech nepemernuBau pu 50°C B Tedenne 30 muH. [lo ncTedeHHH 3TOTO BpeMEHH Ha-
TpEeBaHMUE BBHIKIIIOYAIN W PEAKIMOHHYI0 CMECh OCTABIISUIM MEPEMEIIUBATHCS B TCUCHUE HOYM NPU KOMHATHOM
Temriepatype. Peaknuro konTponupoBanu ¢ nomoinsio TCX, koTopas nmokassiBasa NoiHEIH pacxon VB (ucxon-
HOTo BemecTBa). MiHTepMeMaT KOHIIEHTPUPOBAIHN M IIOBTOPHO PACTBOPSUIM B TUXJIOpMeTaHe (3 Mi1) Jo0aBiIsaan
3-(mumeTrnamMuHO )ponan-1-o1 (66,8 mr, 0,648 MMoIb) ¢ nocneayromuM nodasienuem IMAII (3,16 wmr, 0,026
MMOJIb). PeakIimoHHyI0 cMech IepeMelInBaiy 72 4 Ipu KOMHATHOM TeMneparype. PeakiinoHHyI0 cMech TacHiIH
BOJIOH (2 MJT) M 9KCTparupoBali TOTIOIHUTENbHBIM KosmaecTBoM JIXM (3x5 mur). Opranndeckue oM KOHIIEH-
TpupoBaiy. HeounmmeHHbII TpoIyKT OYHIIaTN Ha CHIIKareie ¢ ucnoib3oBanueM ot 0 1o 6% MeOH B IXM B
KadecTBe JII0CHTA C MOTydeHneM 47 MT IeJIeBOTO MPOIYKTa.

'H SIMP (400 MI', CDCls) & 6,51 (1, J=2,3 T, 2H), 6,42 (1, J=2,3 I'y, 1H), 5,32-5,48 (M, 8H), 5,09 (c,
2H), 4,23 (1, J=6,7 I'u, 2H), 3,94 (1, J=6,5 T'n, 4H), 2,80 (mn, J=6,4, 6,4 I', 4H), 2,37 (1, J=7,0 I'y, 2H), 2,24 (c,
6H), 1,99-2,16 (m, 8H), 1,82-1,91 (M, 2H), 1,72-1,82 (m, 4H), 1,41-1,50 (M, 5H), 1,27-1,41 (m, 29H), 0,83-0,97
(M, J=6,8, 6,8 T'i, SH) m.1.

9P-MC m/z=766,5 (MH+).

Mpumep 69. (92,9'Z,127,12'Z)-(5-((((3-(au3THIAMUHO )IPOIIOKCH ))KapOOHMIT ) OKCH )MeTHN ) - 1, 3-heHu-
neH)ouc(MeTrieH)ouc(okraaeka-9,12-nueHoar)

/\N/\/\oj\o Oi/\/\/\/%/\/\
AR
O/LK/\/\/\/R/R/\/\

IIpumep 69 MOXKET OBITH MONYYEH C UCHOJIB30BAHUEM CIIOCOOOB, aHAIOTUYHBIX TEM, KOTOPHIC OMUCAHEI
st Uarepmennara 33a u npumepa 68.

'H SIMP (400 MI', CDCl3) & 7,33 (¢, 2H), 7,31 (c, 1H), 5,25-5,45 (m, 8H), 5,16 (c, 2H), 5,11 (c, 4H), 4,22
(1, J=6,5 I'u, 2H), 2,73-2,82 (M, 4H), 2,43-2,55 (M, 6H), 2,37 (1, J=7,5 T'u, 4H), 2,01-2,09 (M, 8H), 1,83 (kB,
J=6,5Tu, 2H), 1,57-1,71 (m, SH), 1,21-1,42 (M, 28H), 1,01 (1, J=7,2 T'i, 6H), 0,89 (T, J=6,8 I't, 6H) M. 1.
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OP-MC m/z=850,6 (MH+).

Ipumepsr 70 u 71 MOryT OBITH MOJYYCHBI C WUCHONB30BAHUEM CIIOCOOOB, aHAIOTUYHBIX TEM, KOTODEIC
TIPUMEHSIFOTCS IS TIOTydeHUsI mpumepa 69.

[Tpumep 70. (92,9'7,127.,12'Z)-(5-((((2-(muMeTHIaMHHO )3TOKCH ) KapOOHIT ) OKCH )MeTHN ) - 1, 3-peHu-
nieH )ouc(mMeTmiieH )onc(okTaneka-9,12-mueHoar)

| (o] (e}
/NM\OJJ\O OJI\W\/\
(o]

O
'H SIMP (400 MTI't, CDCL3) & 7,33 (c, 2H), 7,30 (c, 1H), 5,29-5,43 (m, 8H), 5,16 (c, 2H), 5,11 (c, 4H), 4,25
(1, J=5,8 I', 2H), 2,77 (T, J=6,5 T'u, 4H), 2,60 (T, J=5,8 I'n, 2H), 2,37 (1, J=7,7 'y, 4H), 2,29 (c, 6H), 2,05 (k,
J=6,8 T'u, 8H), 1,52-1,75 (m, 4H), 1,24-1,40 (M, 29H), 0,88 (T, J=6,8 T';, SH) m.1.
3P-MC m/z=808,5 (MH+).
Mpumep 71. (972,9'7,127,12'Z)-(5-((((3-(muMeTHIaMHHO ) TIPOTIOKCH )KapOOHMIT)OKCH )MeTHN )- 1, 3-(heHn-
nieH )ouc(mMeTmiieH )onc(okTaneka-9,12-nmueHoar)

o o
\N/\/\OJI\O/\(?/\O)KAW
o
N S U

'H SIMP (400 MTI't;, CDCLy) & 7,34 (c, 2H), 7,32 (¢, 1H), 5,29-5,45 (m, 8H), 5,17 (c, 2H), 5,12 (c, 4H), 4,24
(1, J=6,5 'y, 2H), 2,79 (T, J=6,5 T'm, 4H), 2,34-2,41 (M, 6H), 2,24 (c, 6H), 2,06 (x, J=6,7 I'y, 8H), 1,87 (kB, J=6,5
I'y, 2H), 1,61-1,72 (M, 4H), 1,25-1,42 (M, 29H), 0,91 (t, J=7,0 T';, 6H) m.1.

3P-MC m/z=822,6 (MH+).

Mpumep 72. (92,9'7,127,12'7)-5-((((2-(muMeTHIIAMHHO )3TOKCH )KapOOHIIT)OKCH )MeTHN)- 1, 3-peHrmeH-
ouc(okraneka-9,12-nuenoar)

ITpumep 72 MoxeT OBITh MOJYYEH C UCTIOIH30BAHHEM CIIOCOO0B, AaHAIOTMYHBIX TEM, KOTOPbIE TIPUMEHSIOT-
cs1 B cuHTe3e MHTepMennara 26b u mpumMepa 68.

'H SIMP (400 MI', CDCl3) & 7,01 (z, J=2,0 T, 2H), 6,89 (t, J=2,1 I'u, 1H), 5,30-5,46 (M, 8H), 5,14 (c,
2H), 4,26 (T, J=5,8 'y, 2H), 2,79 (T, J=6,4 ', 4H), 2,61 (1, J=5,8 ', 2H), 2,54 (T, J=7,5 I'n, 4H), 2,29 (c, 6H),
2,01-2,11 (m, 8H), 1,74 (ar, J=14,7, 7,5 T'n, 4H), 1,24-1,46 (M, 31H), 0,90 (1, J=7,0 I';, 6H) m.1.

OP-MC m/z=780,4 (MH+).

Cuntes npumepa 73.

Wutepmenuat 73a: MmeTmin-4-0pom-3,5-1iuMeTOKCHOCH30aT
o

~0 ONg

O\

K pacrBopy 4-06pom-3,5-aurnapokcuden3oiHoi kuciaotst (28 r, 120,7 Mmois) B anerone (300 mir) nobas-
s quMeTricynsdar (53 r, 422,4 Mmmons) n kapOoHat kanust (58 r, 422,4 MMoib). PeakiimoHHYIO cMech KHIIs-
THJIM ¢ OOpaTHBIM XOJOAWILHHKOM B T€UeHHE 4 U, 3aTeM OXJaKAAIM J0 TeMIepaTypbl OKpYXKaIOIIel Cpesbl.
PeakimoHHy10 cMech OTOMIBTPOBBIBAIN, M (PHIBTPAT KOHIIEHTPHPOBAIN IIPH TIOHKEHHOM JaBiieHHH. OcTaTok
MEepPEeKPUCTAIN30BBIBAIN U3 METaHOJIa C ITOJIydCHUEM 1IEJICBOTO COCANHEHUS.

TCX (cwmukarens, 10% stunamnerata B rekcane): R=0,82

WuaTtepmenuat 73b: Metni-3,5-nuMeTokcu-4-(ipon- 1 -eH-2-min)0eH3oat

ol

~0 ONg

o

K pactBopy UnTepmenunara 73a (6,0 T, 21,9 mmoip) B JIM® (100 mi1) 706aBIIsLTH U30MPOTIEHUITPUOY THIT-
cranHad (7,98 r, 24,1 mMoub), dTopua nesust (6,66 T, 43,8 mmoinb) 1 Pd[(Tper-OyTmin);P], (225 mr, 0,44 MMoIb).
Peaknnonnyroo cMmech HarpeBanu Ha O6ane npu 100°C B TeueHue 3 9, 3aTeM OXJIaXIAIH J0 TEMIEPATyphl OKpPY-
Karomiel cpexabl. PeakiimoHHyI0 cMech pa30aBiisuid BOJOH M dKcTparupoBaiy stuinaneraroM (2x100 mir). Obbe-
JTUHEHHBIE OPTraHWYECKHE SKCTPAKTHI MIPOMBIBAIA COJIEBBIM PACTBOPOM, BBICYIITHBAIN HaJ CYylb()aTOM HATPHSI H
oTmnbTpoBEIBaTN. PUIBTPAT KOHIICHTPUPOBAIN IIPH IMOHIKEHHOM JaBJICHUH, M OCTATOK OYMIIAIHN HA CHIINKA-
relie ¢ UCTIONb30BaHUEM ATHJIAIeTaTa U reKCaHa B KAUeCTBE IIIOCHTA C ITOTyYCHUEM IIeJIEBOTO COCIMHEHHS.

TCX (cumukarens, 10% stunanerara B rekcane): R—=0,45
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Wurepmennar 73c¢: Metun-4-n3onponui-3,5-1MMeTOKCHOEH30aT
O

~0 O

SN

K pactBopy MuTepmennara 73b (4,0 T, 16,94 MMons) B Meranoine (200 mir) nobasisumu 10% Pd/C (4,0 1) u
dbopmuar ammonwmst (21,35 1, 339,0 mmodb). Peaknmonnyto cMech HarpeBanu nipy 90°C Ha HarpeBaTenbHOM OaHe
B TeucHHE 48 4. PeakIMOHHYI0 CMeCh OXJTaXIalH 0 TeMIEPaTyphl OKPYXKAIOMICH cpebl U OTQHIBTPOBBIBAIN
yepe3 1enuT. OuIbTpaT KOHIEHTPUPOBATH MPH MOHIKEHHOM JABJICHUH, M OCTATOK Pa30aBIIsLTH BOJOH U IKCT-
parupoBas guxiopmetaHoM (2x100 mur), o0benuHeHHBIE SKCTPaKThl JIXM MPOMBIBAIH COJIEBBIM PACTBOPOM,
BBICYIIMBAIN HAJ CyIb(paToM HATpHUS U OTHUIBTPOBHIBANH. DUIBTPAT KOHIECHTPUPOBAIU TPH MOHMKECHHOM
JTABJICHUW, ¥ OCTATOK OYHIIIAJIU HA CIJIUKATENIC C UCIOIB30BAHUEM ITHIIAIICTATA M TEKCAHA B KAUECTBE JJIFOCHTA C
MOJTy4eHHEM LIEJICBOTO COCIMHEHHSI.

TCX (cumukarens, 10% stunamnerarta B rekcane): R=0,50

HNuaTtepmenuat 73d: MeTwin-3,5-TuruipoKcu-4-U30mponmIoeH30aT

(o]

~0 OH

OH

K pactBopy UuTepmenunara 73¢ (2,0 T, 8,40 MmMois) B muximopmerane (200 mi1), oXJIakaaeMOMy Ha JIeJis-
HOW OaHe, nobasisu Tpudpomu 6opa (42 mi, 1M B JIXM, 42 MMob) U noaun terpadytrnammonwst (15,53 T,
42,01 mmone). Yepes 3 4 peakIMOHHYIO CMECh BBUIMBAIM B HACBHIIICHHBIH BOJHBIA PacTBOP XJIOPHUIa aMMOHUSI.
PeakoHHyI0 cMech 3KCTparnpoBasid quxiopMeranoM (2x100 mi) u o0beauHEHHBIE YKCTPAKTH JIXM mpoMBI-
BaJIM COJICBBIM PACTBOPOM, BBICYIIMBAIHM HaJ Cyab(aTtoM HaTpusi U oTGuiIbTpoBbIBain. OUIBTPAT KOHIEHTPH-
pOBAITH MPH MOHIKCHHOM JTABJICHUU M OCTATOK OYMINAIN HAa CHJIMKATrelle C HCIOIh30BAHUEM 3THIIALICTATA U TeK-
CaHa B KA4eCTBE JJIFOCHTA C MOJYYCHHUEM IIETICBOTO COCUHCHHS.

TCX (cmnukarens, 10% stunanerara B rekcane): R=0,05

Uutepmenuat 73e: metmin-4-uzonpommi-3,5-6uc((9Z, 12Z)-okraneka-9,12-nueH-1-unokcn)0eH30at
o
~o O e e e e S

R S T g e NS S Vg

K pactBopy MHTepMenunata 73d (1,4 T, 6,66 Mmoitp) B JIM® (60 M) mobapnsuin nmuHOAemmMesmnat (5,05 r,
14,66 mMoits) 1 kapboHat kanus (3,68 r, 26,66 MMoITb). PeakinoHHYI0 cMeCh HarpeBajl Ha MAcJsTHOM OaHe mpu
100°C B Teuenue 2 4, 3aTeM OXJIQXIAIH IO TEMIEpaTypbl OKpYXarolei cpeapl. PeaknnoHHyIo cMech pa30aBisi-
JIM BOJIOW M dKCTparupoBay stmiiarneraroM (2x200 mr). OObeANHEHHBIE OPraHNYECKUE SKCTPAKTHI IIPOMBIBAITN
COJICBBIM PAcTBOPOM, BBICYIIIMBAJIHM HAJl CYIb(haTOM HATPUS U OTQIIHTPOBBIBAIN. OMIBTPAT KOHIEHTPUPOBAIN
TIPY TOHMKEHHOM JIaBJICHUH M OCTaTOK OYMINANN Ha CHIIMKAarese ¢ MCIOJb30BaHUEM JTHIIAIleTaTa M TeKCaHa B
KadecTBE IIOCHTA C MOJTyYSeHHEM IIeTIEBOTO COCIMHEHHS.

TCX (cunukarens, 10% sTunanerara B rekcane): R=0,82

Uutepmenuat 73f: (4-uzonpommn-3,5-6uc((9Z, 12Z)-okraneka-9,12-nueH- 1 -uiokcH)peHIT)METAaHOT

K pactBopy Unatepmennara 73e (3,8 T, 5,38 mmons) B TT'® (80 M), oxnaknaeMoMy Ha JIessHOH O6aHe, 10-
Gapysu mutriiamroMuHuATHIApUR (410 Mr, 10,76 MMoIs). PeakiimoHHyI0 cMech TiepeMentuBaiu B TedeHue 30
MUHYT, 3aT€M TacIIU BOAOH. PeakiinoHHy0 cMech OT(HUIBTPOBBIBAIIN Yepe3 HEIUT U QUIBTPAT IKCTPArupOBAIU
stunaneratoM (2x150 mur). O0beTMHEHHBIE OPTAaHMYECKHE YKCTPAKTHI TIPOMBIBAIIN COJIEBBIM PACTBOPOM, BBICY-
NIMBaJH HAJ CyIb(PaToM HATPHUS U OTPUILTPOBBIBATH. DUIBTPAT KOHICHTPUPOBAIN NPU TOHIKEHHOM JIaBJe-
HUM U OCTATOK OYMINAIY Ha CHJIMKArejie ¢ UCIONb30BaHUEM ITHIALCTATa M TeKCaHA B KAYECTBE DIIIOCHTA C IO-
Jy9EHHEM IIEJIEBOTO COECTMHEHHS.

TCX (cunukarens, 10% stunanerara B rekcane): R=0,21

Coenunenne mnpumepa 73. 3-(JIumermnamuno)nponmi-4-uzonponui-3,5-6uc((9Z,127)-okraneka-9,12-
JeH- | -ntokcn)0eH3mIKapOooHaT

IIpumep 73 moxet ObITH MONydeH 3 MHaTepMeanara 73f ¢ ncmoib30BaHuEM CITOCOOOB, aHAJOTHYHBIX TEM,
KOTOpBIC MPUMEHSIOTCS B CHHTE3€ IpuMepa 68.
'H SIMP (400 MTI'ti, CDCL3) & 6,52 (c, 2H), 5,50-5,25 (M, 8H), 5,07 (¢, 2H), 4,21 (t, J=6,5 I'r;, 2H), 3,93 (T,
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J=6,4 T, 4H), 3,63 (8, J=7,1 T, 1H), 2,79 (1, J=6,4 T'y, 4H), 2,36 (1, J=7,5 T', 2H), 2,22 (c, 6H), 2,06 (x, J=6,
8 T, 8H), 1,92-1,71 (v, 6H), 1,56-1,41 (m, 4H), 1,41-1,20 (v, 34H), 0,90 (t, J=6,8 T', 3H) M.1.
SP-MC m/z=808,8 (MH™).

Cunres [Ipumepa 74.
HuaTtepmenuat 74a: metun-4-6pom-3,5-AUruapoKCHOeH30aT
o)
~0 OH
Br

OH

K pactBopy 4-6pom-3,5-nuruapokcudensoinoit kucnorsl (7,0 r, 30,2 MMonb) B MeTaHOJIE I00ABISIH
xmoptpumermicuiad (8,11 r, 75,4 MMoinb). PeakIIMOHHYIO CMeCh HarpeBald ¢ OOpPAaTHBIM XOJIOAWIBHUKOM B
TedeHue 3 4, 3aTeM OXJIaXJalH JO TeMIepaTypbl OKpyxkarolliel cpeabl. PeakinoHHyr0 cMech KOHIIEHTPUPOBAIH
TIPY TIOHWYKCHHOM JaBJICHUH, OCTATOK Pa30aBIIsIIN BOJON M AKCTparupoBaiu dtuiarneratom (2x50 mi). O0bean-
HCHHBIC OpPraHMYECKUE IKCTPAKTHI MPOMBIBAIM HACBHIIICHHBIM BOIH. PACTBOPOM OWMKapOOHATa HATPHUS U COJC-
BBIM PacTBOPOM, BHICYIIIUBAIIN HAJ CYIb(aToM HATpus ¥ OTHUIBTPOBEIBANIN. DUIBTPAT KOHICHTPUPOBAIU TIPU
MOHI)KEHHOM JIaBJICHWU C TOJYYCHHEM LIEJIEBOTO COCTMHEHHS, KOTOPOE HCIIONB30BAN 0€3 JOTOIHUTEIFHON
OYHNCTKH.

TCX (cumukarens, 30% stunanerara B rekcane): R—=0,33

WuaTtepmenuat 74b: metnn-4-6pom-3,5-6uc((9Z,127)-oxraneka-9,12-nuen- 1 -unokcn)oen3oar
o]

~o0 o} — —
Br

o}

WuaTtepmenuat 74b MoxeT ObITh MOTydeH U3 MHTEepMenuaTa 74a ¢ HCIOML30BaHUEM CIIOCOOOB, aHATIOTHY-
HBIX Te€M, KOTOPBIE IPAMEHSIOTCS B cuHTe3e MHTepMenunara 73e.
TCX (cumukarens, 10% stunamerata B rekcane): R=0,70
Uutepmenuat 74c¢: (4-6pom-3,5-6uc((9Z,127)-okxraneka-9,12-nueH- 1 -umokcu ) heHUIT ) METaHOT
HO © = "=
Br

(0]

K pacrBopy Untepmennara 74b (500 mr, 0,67 Mmoins) B auxiopMmerane (20 mir), oxiakaaeMoMy Ha OaHe
cyxoit nen/auneron, nodasmsuin DIBAL-H (25% B tomyone, 0,96 mi). PeakunoHHyr0 cMech MepeMeIInBai B
TedyeHne 15 MMH, 3aTeM raciid HaChIIICHHBIM BOJAHBIM PAacTBOPOM XJIOpHAa aMMOHHA. PeakIMoHHYI0 cMech
OT(GUILTPOBBIBAIM Yepe3 MEUT U PUIBTPAT IKCTPArupoBaiu auxiaopmeTanoM (2x50 mi). OObeqMHEHHbBIE YKC-
TpakThl XM NpoMbIBajIM COJIEBBIM PacTBOPOM, BBICYIIMBAIM Hal CyJIb()aToM HATPUS U OT(HUIHTPOBHIBAIH.
@unbTpaT KOHIEHTPUPOBAIU TP NOHIKEHHOM JIaBJICHUM M OCTATOK OYMINAIN Ha CHIIMKArese ¢ UCIOJIb30BaHHU-
€M STHIAleTaTa U reKcaHa B KaueCTBE JIIIOCHTA C MOJTYUYCHHEM LEJICBOTO COCIUHEHHSI.

TCX (cumukarens, 20% sTunamnerarta B rekcane): R=0,49

Coenunenne npumepa 74: 4-6pom-3,5-6mc((9Z,127)-oxranexa-9,12-nueH- 1 -unokcu)oeH3min(3-(1umMeTHI-

aMUHO)ITPOITHIT)KapOOHAT
(o]
SN O)k o O _ _
|
Br

[Mpumep 74 moxet ObITH OTy4eH u3 MHTEpMenarTa 74¢ ¢ NCIOJIB30BaHNEM CIIOCOOOB, aHATIOTHYHBIX TEM,
KOTOPBIE IPUMEHSIOTCS B CUHTE3€ IpuMepa 68.

'H SIMP (400 MTI'u, CDCl3) 8 6,55 (c, 2H), 5,44-5,30 (M, 8H), 5,08 (c, 2H), 4,22 (1, J=6,7 T'u, 2H), 4,02 (t,
J=6,5 I'n, 4H), 2,78 (1, J=6,3 ', 4H), 2,35 (1, J=7,4 T'u, 2H), 2,22 (c, 6H), 2,06 (x, J=6,7 I'y, 8H), 1,90-1,77 (M,
6H), 1,55-1,46 (m, 4H), 1,42-1,22 (m, 28H), 0,89 (T, J=6,8 I'y, 6H) M.x1.

OP-MC m/z=844,4 (MH+), HaOIrto1a)Ti M30TOTTHOE pacIipeiesieHrue OpoMma.

Cunre3 npumepa 75:

WuTtepmenuat 75a: 4-xmop-3,5-quruapokcuOeH30HHAs KUCTIOTa
o)

Ho OH
cl
OH
K pactBopy 3,5-nmurnapokcubensoitnoit kuciots! (4 T, 26,0 MMonb) B MeTaHoue (25 M) 1obaBisuu pac-
TtBOp N-xnopcykumaumuna (3,64 r, 27,3 mmoins) B Meranosie (10 mi) Gomee 1 4. Ilocie 16 4 peakunoHHyrO
CMECh BBUIMBAJIHM B XOJIOJHYIO BOJIy U SKCTparupoBajn stuiameraroM (2x50 mir). OObeTMHEHHbIE OpPraHMYecKue

OKCTPAKTbl MNPOMBIBAJIM COJICBBIM PACTBOPOM, BBICYHIMBAJIN HA CyJ'IL(l)aTOM HaTpusa “u OT(i)I/IJ'ILTPOBI)IBaJ'II/I.
q)I/IHBTpaT KOHIOCHTPUPOBAIN NP IMMOHMKCHHOM NABJICHUU C IMOJIYUYCHHEM IEJICBOTO COCIUHCHHA, KOTOPOEC HC-
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MOJIH30BAJN O€3 TOTIOTHUTEILHOW OYHCTKH.
TCX (cunukarens, 10% stunanerara B rekcane): R=0,15
Coenunenne npumepa 75: 4-xyop-3,5-6muc((9Z,127)-oxranexa-9,12-nueH- 1 -unokcn)oeH3min(3-(TumMeTrI-
aMUHO)ITPOITHIT)KapOOHAT
\NMOJKOAE;[O —
Cl

[e]

[Mpumep 75 moxet ObITH OTy4eH u3 MHTEpMenarta 75a ¢ NCIOJIb30BaHNEM CIIOCOOOB, aHATIOTHYHBIX TEM,
KOTOpBIE IPUMEHSIOTCS B CUHTE3€ Ipumepa 74.

'H SIMP (400 MTI'ti, CDCl3) & 6,59 (1, J=2,8 T, 1H), 6,48 (1, J=2.8 T'u, 1H), 5,51-5,29 (m, 8H), 5,26 (c,
2H), 4,25 (r, J=6,5 I'n, 2H), 4,00 (1, J=6,5 I'y, 2H), 3,94 (T, J=6,5 'y, 2H), 2,80 (1, J=6,4 'y, 4H), 2,38 (T, J=7,0
I'y, 2H), 2,24 (c, 6H), 2,07 (x, J=6,7 I'y, 8H), 1,91-1,75 (m, 6H), 1,55-1,44 (m, 4H), 1,44-1,24 (M, 30H), 0,91 (T,
J=6,8 I'u, 6H) m.1.

OP-MC m/z=800,6 (MH+), HaGoganm H30TOMHOE pacpeielieHHe XJIopa.

Cunres npumepa 76:

WuaTtepmenuart 76a: 2-(3,5-6uc((9Z,127)-okraneka-9,12-aueH- 1 -umokcu)0eH3uN ) M30MHI0IHH- 1 ,3-THOH

C&:gjo o

Wuarepmenuat 13a (120 mr, 0,188 mmons), nzournonvH-1,3-mquon (34,6 mr, 0,235 MMoinb) U TpudeHHII-
dhocoun (64,2 mr, 0,245 mmons) pactBopsuid B TI'® (1,5 mm). 3arem mo karmsim gobasmsum JJUATL (0,044 mur,
0,226 MMoutb). PeakiimoHHYy0 cMech epeMelInBalIi IPH KOMHATHON TeMIiepaType B TeueHnue 16 4. 3aBepuieHue
peakiu KoHTpoiauposaiau ¢ nomouibto KXMC. PeakimoHHyl0 cMech KOHLEHTPUPOBANIHU, 3aT€M MPOMBIBAII
BOJIOM, 3aT€M COJIEBHIM PAacTBOPOM, W BBHICYNIMBAIW HaJ CYJIb()aToM HaTpHsl, ¥ IOBTOPHO KOHIIEHTPHPOBAIH.
LeneBoit MpoayKT MOTydYasiv B BU/IE cMecH ¢ TpudeHmIpochUHOKCHIOM ¢ nosrydeHneM 144,0 Mr nmpoaykra.

Wurepmennar 76b: (3,5-6uc((9Z,12Z)-oxranexa-9,12-nuen- 1 -unokcu)heHua)MeTaHAMUH

(0]
HZN/\Q/ — -

o

Wurepmennar 76a (144 wmr, 0,188 mmonb, cMecs) pactBopsin B EtOH (3,7 mu). JoGasmsiin ruapasus
(0,030 mm, 0,940 MMOJIb) M peakIMOHHYIO CMeCh HarpeBaiu B TedeHue 4 4 mpu 5S0°C. 3aBeplieHue peakiuu
KOHTpOrpoBaiu ¢ momMomipio JKXMC. PeakiimoHHYI0 cMeCh KOHIICHTPUPOBAIK U cycnieHaupoBanu B IXM (10
mu1). PeakumoHHyto cMech OTQHIBTpOBBIBaIM. 3aTeM (uibTpaT 3arpyxann Ha JIXM npensapuTesbHO ypaBHO-
BemeHnyto konoHky BondElute SCX. Kononky npomsiBanu 3CV IXM 1 3aTeM NPOAYKT 3IFOUPOBAIH CMECHIO
JAXM + 5% 7N amMmuaka B METaHOJIe, YTOOBI BOCCTAHOBHUTE 57 MT II€JIEBOTO MPOIYKTA.

3P-MC m/z=636,5 (MH+).

Coenunenne mpumepa 76: N-(3,5-6uc((9Z,127)-okraneka-9,12-auen- 1 -uiokcu)0eH3 i )-2-( TUMETHIT-

aMUHO )alleTaM /T
| [e]
_N JJ\ N /\©/O _ o
H

(0]

WuaTtepmenuar 76b (36,1 mr, 0,057 MMoib), 2-(IUMETHIAMUHO)YKCYCHON KHUCIIOTHI ruapoxiopun (23,77
mr, 0,170 mmons) m HATU (43,2 mr, 0,114 mmo:s) pactBopsuta B JIXM (4 mi). 3atem 100aBIIsITN TPUITHIAMUH
(0,032 mur, 0,227 MMOJTB) U PEAKITHOHHYIO CMECH ITEPEMENINBAIIN B TeUeHUe 18 U mpr KOMHATHOM TeMIIEpaType U
npoBepsuta ¢ ioMotpio JKXMC. PeakmoHHYI0 cMech TacHIId BOJOH (2 MJT) B DKCTParupoBaliv JTOTIOTHUTEIb-
HBIM KosmmaecTBoM JIXM (3x5 mut). PeakimoHHyr0 cMech OYHMIIAIH ¢ TIOMOIIBIO XpoMaTorpauy Ha CHIIMKarese
0 mo 5% MeOH B IXM c nomyuenuem 20 MT [[eI€BOTO MPOAYKTA.

'H SIMP (400 MI'u, CDCl3) & 7,34 (yurc, 1H), 6,43 (n, J=2,0 I'u, 2H), 6,40-6,33 (v, 1H), 5,54-5,30 (M,
8H), 4,40 (1, J=6,1 I'u, 2H), 3,94 (T, J=6,6 'y, 4H), 3,01 (c, 2H), 2,80 (T, J=6,3 ', 4H), 2,30 (c, 6H), 2,13-1,98
(m, 8H), 1,70-1,82 (m, J=6,6 I';, 4H), 1,53-1,23 (m, 41H), 0,91 (1, J=7,1 'y, 6H) M.

OP-MC m/z=721,5 (MH+).

Cunres [Ipumepa 77:

Wurepmennar 77a: auatun-5-((AMMeTHIaMIHO )METHIT)n30dTanar

B kpyrnoponnoii konbe audTmin-5-(rugpokcumerun)uzodranar (15,53 r, 47,6 mmons) u JJUIIDA (10,39
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w1, 59,5 MMoits) moMeranyu B xjaopodopm (40 min). IomydeHHyI0 cycnieH3uio nepeMerinBany B Tedenue 1 4. K
MOJYYCHHOW CYCIIEH3UH J00aBIIsUIM aHTUAPH] TOIyoJcyibhoHoBoi kuciaotsl (10 r, 39,6 MMOJIb) M peakInoH-
HYIO CMECh MEPEMEIINBAIN NIPH TEMIIEPATYpe OKpYykaromei cpensl. Yepes 20 4 peakIMOHHBIA pacTBOp 100aB-

JSUTH TI0 KaruisiM K auMeTinamMuny (60 mut, 120 Mmmosbp) 6oiee ~30 MUH, 9TOOBI KOHTPOJIMPOBATH YK30TEPMHYC-
CKYIO PEaKIUIO HIDKE TEeMIIEPaTyphl KUIIEHHUSI ¢ 0OPaTHBIM XOJOIMIFHIKOM. PeakImoHHyI0 CMech IepeMenBa-
T TIpU TeMIIepaType OKpYXKaromeil cpeapl B TeueHne 3 4. PeakmoHHYI0 cMech pa30aBisuTi AUXIOPMETaHOM
(200 mur), HaCHIIIEHHBIM BOJAHBIM pacTBOpoM OnkapOonata Hatpus (200 mur) u Boznoii (50 mur). Ciou pasaessiiu
Y BOJHBIN CJIOH dKcTparupoBanu auxiopmeranoM (3x100 mim). OObennHEHHBIE OPTaHUIECKHUE CIIOM TIPOMBIBAITH
HACBIIEHHBIM BOJHBIM pacTBOpoM OmkapOoHata HaTpus (3x100 mur). OpraHudecKkue CJIOM BBICYIIUBAU HAT
cynb(haToM HaTpus, OTQHUIBTPOBBIBAIN U KOHLEHTPUPOBAIH MPH IIOHWKEHHOM JaBieHHH. OCTaTOK OYHILAIH C
nomombto ¢unm-xpomatorpaduu (cunukarenb, 0-10% MeTaHoda B JUXJIOPMETaHE) ¢ HOciexyromen ¢um-
xpomarorpagueii (cunukarens, 0-100% stunanerara B nuxiopmerane, 0-10% MeTaHoia B 3THiIAaLETaTe) C MO-
JyyeHueM 7,3 T 11eJIeBOTO NPOAYKTa.

'H SIMP (400 MI', CDCl3) & 1,44 (t, J=7,2 T, 6H); 2,29 (¢, 6H); 3,55 (c, 2H); 4,43 (x, J=7,1 T'n, 4H);
8,20 (1, J=1,5 'y, 2H); 8,61 (1, J=1,5 T'n, 1H) m.1.

Hutepmenuat 77b: (5-((muMeTHIaMiuHO )MeTHI)- 1 ,3-QeHUIICH) IUMETAHOIT

Y OH

OH

B xpyrmononnoit konbe JIAT (2,480 r, 65,3 MMomb) 3arpyxanu B TeTparuapodypat (50 M) U peakImoH-
HYIO CMECh MTOMEINaIN Ha BOASHYIO OaHIO ¢ TeMIIepaTypoi okpyxkatomieit cpensl. MaTepMenuar 77a (7,3 T, 26,1
MMoub) pactBopsui B TI'® (10 mir) m nobasisimn o karutsim 6osiee 10 muH k cycniensun JIAT anst nognepika-
HUS DK30TEPMHUYECKON peakIy HIKE TeMIepaTypbl KUIIEHHs ¢ 0OpaTHBIM XOJIOIWILHUKOM. [loydeHnyto 3e-
JICHYIO CYCIICH3HIO NepEeMELINBAIN B TEUCHUE HOYM IPHU TEMIIEpaType OKpY)Kalolleil cpeabl, ocie 3TOro Bpe-
MEHH I[BET M3MEHJICS 10 TEMHO-ceporo. PeakunonHyto cmech pa36asisui 10 150 M1 OMOTHUATEIBHBIM KOJIU-
yectBoM TI'® u racwim Bonoi (2,5 Mir) ¢ MOMOIIBIO JOOABIEHHS 1O KAIUIAM JUIS TOAJCPIKaHNs TEMIIEpaTyphI
HIDKE TEMIIEpaTypbl KUIIEHUS ¢ 0OpaTHBIM XOJOAWILHUKOM. [locie mepememnBaHus MpHU TeMIlEpaType OKpy-
JKaromIei cpepl B TedeHue 15 MUH peaklIMOHHYI0 CMeCh JIOTIOHHUTENRHO racwmm 2,5 M BogabiM NaOH (5 mu) ¢
TIOMOIIIBIO TOOABIIEHHS IO KaruIsaM Oosee 5 MUH. PeakIMoHHYI0 cMeCch epeMENINBaN IPH TeMIepaType OKpy-
JKaIoMIel cpelbl B TEUCHUE 5 MUH M J00aBIISUIN 10 KaruisaM Boxy (7,5 mur) Gonee 1 MUH, B pe3ysIbTaTe 4ero Cyc-
MEH3UsI CTAaHOBMWIIACh OeJiol. PeaknnoHHYIO cMech TMepeMelInBali IpH TeMIepaType OKpy)Kalomel cpeasl B
TEYeHHe 2 4, IOCIIe Yero COJU OT(IIFTPOBBIBAIN Yepe3 LENUT ¢ MPOMBIBAaHHEM JTHianeTatoM. OmisTpaT co-
Oupany U KOHLIEHTPUPOBAIN IPH MOHIHKEHHOM JaBJICHUH C MTOJMyYSHHEM BS3KOTO OecrBeTHOTro Macia. Bemect-
BO PAacTBOPSIIM B JMXJOPMETAaHE W OYMINAIM C ITOMOILIBIO KOJIOHOYHOH (hidmi-xpomartorpaduu (cummkarens 0-
50% metaHona B auxigopMerane). @pakuuy MpoayKTa COOMPaIM W PACTBOPUTENH YIANSUIM TPH ITOHWKEHHOM
JIaBJICHUH C TOJyYyeHneM OecuBeTHOro macna. BemectBo pactBopsun B quxiopmerane (100 mir) u ordpuabTpo-
BeIBaJIU. [IpoMBIBaHNE OCTATKa STHIIALETATOM IPUBOAMIO K JOTOJHUTEILHOMY Ocanky. PacTBopureny ynaisiu
NPY TIOHMKEHHOM JaBJIEHHH, U BEIIECTBO IMOBTOPHO pacTBOpsuM B dTianerate (100 Mir), OTQUIBTPOBBIBAIN U
PacTBOPUTENH YAAJSUIN P MIOHKEHHOM JIaBICHUH C TIOTYYEHHEM 4 T IIeJIeBOT0 MPOTyKTa.

'H SIMP (400 MI', CDCl3) & 2,21 (¢, 6H); 3,37 (c, 2H); 3,77 (yurc, 2H); 4,56 (c, 4H); 7,16 (c, 2H); 7,21
(c, 1H) m.1.

Wuarepmenunat 77¢: 4-((9Z,127)-okraneka-9,12-nueH- 1 -mmokcu)-4-okcoOyTaHOBasT KUCIIOTA

(o]

(KVWOMOWOH

SN

Bo ¢uakone 3 60pocHIIMKaTHOrO CTEKJa JIMHOJNECHIOBEIA crupT (2 1, 7,51 mmouns) u JIMAII (0,046 T,
0,375 mmouts) nepemermBai B xsopopopme (7 mi). Jlobasnsumu ssaTapusii anrunpun (1,127 r, 11,26 Mmois) u
PEaKIMOHHYIO CMECh NTEPEMENINBANIN TIPH TeMITepaType OKpykatomeil cpenpl. Uepes 3 qHA peakMOHHYIO CMeCh
HETIOCPECTBEHHO OYMIIAIM C TIOMOIIBIO KOJIOHOYHOH (udi-xpomaTorpaduu (cmmkarens, 0-10% meraHona B
JIUXJIOPMETaHe), KOTopast obecreyrnBaia 2,73 T LeeBOro MpoayKTa.

'H SIMP (400 MI'u, CDCl;) 8 0,91 (t, J=7,0 Ty, 3H); 1,27-1,41 (m, 17H); 1,64 (M, 2H); 2,07 (mn, J=7,0,
13,8 T'u, 4H); 2,62-2,73 (M, 4H); 2,79 (1, J=6,7 I'ny, 2H); 4,11 (1, J=6,8 'y, 2H); 5,32-5,44 (M, 4H) m.1.

Coengunenne IIpumepa 77: O,0'-((5-((mumeTmmamuno )MeTwn)-1,3-penmnen)onc(metunen))mu((9Z,127)-
okTajaeka-9,12-nueH- 1 -un) aucyKmHaT

o
~N OK/YO — —
o
Jo o o
o

Bo ¢nakone uz 6opocunmkaTHoro crexina Muatepmenuat 77b (250 mr, 1,280 MMouis) mepemMeninBaiy B Au-
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xmopmeTtane (10 mu). IocnenoBarensuo modassumu JUIIDA (0,671 mi, 3,84 mmons), IMAII (15,64 mr, 0,128
mmods), EDC (736 wmr, 3,84 mMoue) 1 BemectBo u3 Uutepmennata 77¢ (1032 wmr, 2,82 MMois). PeakimonHnyro
CMeCh TePMETHYHO 3aKPBIBAIN W IIEPEMEIINBAIN IPU TeMIepaType OKpyXKaromei cpensl. Uepes 2 AHA peaxiu-
OHHYIO CMECh HETIOCPEACTBEHHO OUYMINAIN C MTOMOIIBIO KOJIOHOYHOH (umII-XxpomaTorpaduu (CHINKaresb, YpaB-
HOBeIICHHBIH 1% MypaBpHHOH KHCIOTONH B muxjopmeraHe, ouumeHne 0-10% meraHona B AMXIIOpPMETaHE) C
nmoJrydeHrneM 916 Mr 1es1eBoro npoayKra.

'H SIMP (400 MI', CDCly) & 8,24 (c, 0,5H, dopmuar); 7,55 (¢, 2H); 7,41 (c, 1H); 5,43-5,31 (M, 8H); 5,20
(c, 4H); 4,16 (c, 2H); 4,08 (T, J=6,8 ', 4H); 2,79 (1, J=6,8 ', 4H); 2,75 (c, 6H); 2,75-2,66 (M, 8H); 2,06 (k,
J=6,6 I'u, 8H); 1,66-1,59 (M, 4H); 1,40-1,27 (M, 32H); 0,90 (T, J=6,5 ', 6H) Mm.x.

9P-MC m/z=892,7 (MH+).

IMpumep 78: 0,0'-((5-((mumeTrnamuno )meTrn)- 1,3-penunen)ouc(mermnen))ouc( 10-(okraHO M-

OKCH ) I ANCYKITHAT
[e] (¢]
\T OMO\/\/\/\/\/\OJVW\
[e] © [e]
OM]/O\/\/\/\/\/\OJ\/\/\/\
@]

[Tpumep 78 MOKeT OBITH TOIYYEH C HCHOIB30BAHUEM CIIOCOOOB, AHATOTHIHBIX TEM, KOTOPHIE IIPHIMEHSIOT-
cs1 B cuaTe3e Matepmeanara 18a u mpumepa 77.

'H SIMP (400 MI', CDCl3) & 8,37 (c, 1,6H, dopmuar); 7,42 (c, 2H); 7,38 (c, 1H); 5,18 (c, 4H); 4,10-4,05
(M, 10H); 2,74-2,65 (m, 14H); 2,31 (T, J=7,5 'y, 4H); 1,66-1,59 (M, 12H); 1,40-1,25 (M, 40H); 0,90 (T, J=7,0 I'm,
6H) m.1.

9P-MC m/z=960,9 (MH+)

Cunres npumepa 79:

WNurepmennar 79a: 8-(HOHUIIOKCH)-8-OKCOOKTaHOBAS KHCIOTA
o

HOMO\W\
o

B 250 mn kpyriaomonHo# konbe, cHaOXEeHHOM MarHUTHOW Meankoi, cyOepuHoByto kucnory (5 T, 28,7
mmods) U EDC (6,60 r, 34,4 Mmmons) pactBopsui B JIXM (150 mun). Jo6asmsmu AUTIDA (15,04 mut, 86 MMoIts) ¢
nocienyromum godasnerneM JJMAITI (1,403 r, 11,48 MMOITb) U cMeCh MEpEeMEIIMBATH IPU KOMHATHOM TemIie-
patype B Tedenue | 4 nepen nqobasienuneM 1-HoHanoma (5,01 mi, 28,7 Mmmons). CMech IepeMenTuBaIn MPH KOM-
HATHOM TeMmmepaType B Te4eHHe HOUHW. JleTydre BemiecTBa yJallsuld MIPH MOHKCHHOM JABJICHUH, U MOIYYCH-
HBIHA MPOIYKT OYHUIIAIN C TTIOMOIIBIO XpoMaTorpadun Ha CHITMKarese ¢ UCToIb30BaHueM cMecH rentan/EtOAc B
KadecTBe JJIOCHTA C MTOTyYeHUEM | T [eJIeBOTO MPOAYKTA.

Coemuuenne npumepa 79: 0",0'-((5-((numernnamuro)Metnn)- 1 ,3-(eHmnen)onuc(MeTHIICH)-8- THHOHMII-

JHUOKTaHIHOAaT
o
~N /\@AOJ\/\/\/\WO\/\/\/\/\
‘ )
o
J\/\AAH/O\/\/\/\/\
(¢]
[e]

IIpumep 79 MOKET OBITH TIOYYEH C UCIOIH30BAHUEM CIIOCOO0OB, aHAJIOTMIHBIX TEM, KOTOPHIC MPHUMEHSIOT-
ca st mpumepa 77.

'H SIMP (400 MTI't, CDCl3) & 7,26 (c, 2H), 7,23 (c, 1H), 5,10 (c, 4H), 4,05 (1, J=6,8 ', 4H), 3,44 (c, 2H),
2,36 (1, J=7,7 T, 4H), 2,31-2,25 (M, 10H), 1,69-1,58 (M, 12H), 1,36-1,27 (M, 32H), 0,88 (1, J=7,0 'y, 6H) m.1.

9P-MC m/z=760,4 (MH+).

Hpumep 80: O",0'-((5-((mumernnamuso)Metrn)- 1 ,3-peHmnen)ouc(MeTrHICH))-9- THOKTHIIHHOHAHIHOAT

0 o
N OJK/\/\/\/U\O/\/\/\/\
OJ\/\/\/\/U\O/\/\/\/\

[Mpumep 80 MoxkeT OBITH MOJYYEH C UCITIOIB30BAHHEM CIIOCOOOB, aHAIOTMYHBIX TE€M, KOTOPBIE IIPUMEHSIOT-
sl ISl IOoSyueHus mpumepa 79.

'H SIMP (400 MI'u, CDCl3) 8 7,27 (c, 2H), 7,24 (c, 1H), 5,11 (c, 4H), 4,07 (r, J=6,8 T'u, 4H), 3,44 (c, 2H),
2,37 (t, J=7,7 Ty, 4H), 2,30 (1, J=7,5 I'n, 4H), 2,26 (c, 6H), 1,67-1,59 (m, 12H), 1,33-1,29 (M, 32H), 0,90 (T,
J=8,0 ', 6H) m.1.

3P-MC m/z=760,4 (MH+).

Cunres [Ipumepa 81:

HuTtepmenuat 81a: metnn-3-(3,5-6uc((9Z, 127)-oxranexa-9,12-nuen- 1 -unokcu)pennn)akpunar
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o
\O)K/\Q/O\/\/\/WV\/\/

BN VS S U e I

Tpumerundocdonoarnerar (357 mr, 1,96 mmons) nobasnsim k cycrniensun NaH (78 mr, 1,96 MMonb) B
TI'® (10 mur), KOTOPYIO TIEpEeMENTUBAIH Ha JiensiHou Oane. Uepes 10 mun ucxomnsiit anmpaerun (1 T, 1,63 MMonb),
TIOJTyYEHHBIH C UCTIOJIb30BAHNEM METOJIMKH, aHAIOTHIHOU onucanHoi B [Ipumepe 1a, pactBopsuta B TT'D (5 mur)
¥ MEJUIEHHO 100aBIsuH. PeakimoHHYI0 cMeCh IepeMeInrBaiy B TedeHue | 9, u 3aTeM J00aBIsUN OXITaXKICHHYIO
JIpI0M BoAy (5 MiT), M MOJTydeHHYI0 cMech dKkcTparupoBain EtOAc (3x30 mi). OObenHEHHBIE OpraHMYeCcKHe
CJIOM BBICYIIMBAIM HaJa CyIh(GaTOM HATpHS M KOHICHTPHPOBAIH IPH MOHWKECHHOM IaBiieHUH. llomydeHHBIN
NPOIYKT OYMIIAIH C TIOMOIIBIO XpoMarorpadiy Ha CHIIMKareliie ¢ Ucrojib3oBaHueM cMmecH rentan/EtOAc B ka-
YecTBE AIIIOCHTA C TIoJTydeHneM 1,2 T [eeBOro MpoIyKTa.

TCX (cunukarens, 10% stunanerara B rekcane): R=0,77.

Wurepmennar 81b: 3-(3,5-6uc((9Z,12Z)-oxraneka-9,12-nuen- 1 -unoxcu)pernn)npormnan-1-omn

Wuarepmenuar 8la (2,6 T, 3,7 mmons) B TI'® (75 mun) oxnaxaany Ha JeAssHOW OaHe W TOOABIISIN MOPIINS-
Mu smtridamromMuauiruapus (300 mr, 7,9 MMonp). PeaknimoHHyI0 cMech TiepeMeNTuBaii B TeueHue 45 MUH Ha
OXJIKIAIONIEeH OaHe W 3aTeM TacHJIU OXJIAXICHHOU JIbJOM BOJOW. [lomydeHHBIH MPOMYKT OTHUIHTPOBLIBAIN
yepe3 HeNMHuT U (GUIbTpaT KOHIEHTPHPOBAIH MPU MOHKEHHOM JaBICHUH. [loMydeHHBIH MPOAYKT OYHUINAIH C
MTOMOIIBIO0 XpoMaTorpaduu Ha CHIIMKAaresle ¢ UCTIoab30BaHueM cMecu rentan/EtOAc B kadecTBe DIIIOCHTA C TI0-
JydyeHueM 2,5 T 11eJIeBOTO NPOAYKTa.

TCX (cmnukarens, 10% EtOAc B rekcane): R=0,21

Coenunenne npumepa 81: 3-(3,5-6uc((9Z,12Z)-okranexa-9,12-auen-1-unoken)denwn)npomnmi-3 -(qume-

TI/IJ'IaMI/IHO)HpOHaHoaT
\T/\)J\O/V\Q/O _ _

SN D S S e

ITpumep 81 MoxkeT ObITH IONy4YeH u3 MaTepMennaTa §1b ¢ ucmonp30BaHKEeM CIIOCOOOB, aHAJIOTHYHBIX TEM,
KOTOpBIE MPUMEHSIOTCS ISl CHHTE3a Ipumepa 13.

'H SIMP (400 MTI'ti, CDCls) & 6,34 (1, J=2,0 T, 2H), 6,32 (1, J=2,3 T, 1H), 5,27-5,47 (m, 8H), 4,16 (1,
J=6,5 I'u, 2H), 3,93 (1, J=6,5 I'y, 4H), 2,92-3,03 (M, 2H), 2,80 (nx, J=6,4, 6,4 I'n, 4H), 2,61-2,69 (m, 4H), 2,58
(c, 6H), 2,07 (x, J=6,9 I'y, 8H), 1,91-2,03 (m, 2H), 1,71-1,85 (M, J=7,8 I'ny, 4H), 1,42-1,52 (m, 4H), 1,23-1,41 (M,
29H), 0,91 (t, J=6,8 T'i, 6H) m.1.

OP-MC m/z=764,6 (MH+).

Cunres npumepa 82:

Wnrepmennar 82a: 4-(( 9Z, 12Z)-okraneka-9,12-11ueHONIOKCH)0OyTaHOBas KHCJIOTa

o

HOMOWA/EW/

0

Wcxomusiii ciiupT, (97, 127)-4-runpokcubytunokraneka-9,12-muenoar (1,0 r, 2,8 MMOIIB), TOJYICHHBIH C
WCIIOJIb30BaHUEM METOJUKU Kak g MHrepmenuara 18a, mepeMemuBany B alleToHe (25 MI1) ¥ OXJaXJalld Ha
nensHou Oane. JloO6aBmsuM Mo KarwisaM peaktus Jxouca (2,27 mi, 2,5 M, 5,67 MMOIb) U JIeAsSHYIO OaHIO yaais-
mu. ITocne 1 4 nepemenmBanus no6asissmn MeOH (5 mur) ¢ nocenyronmm no6asnenreM EtOAc (220 mu). [o-
JYYCHHYI0 CMECh IPOMBIBAIM CMeChIO 1:1 BOJA:CONIEBOM pacTBOp M 3aT€M COJEBBEIM pacTBOpoM. [lomydeHHBIH
OpPTaHUYECKUH CJION BBICYIIMBAIHM HAJ CYIb()aTOM HATPHS U 3aTeM JICTYYHE BEUICCTBA YIAJSUIA NP MOHUKCH-
HOM JiaBJIcHUU. HeoUYHIIeHHBIH MPOAYKT OYHMINATH C TOMOIIBI0 XpoMaTorpaduu Ha CHIIMKArelie ¢ MCIOJIh30Ba-
HUeM cMecu rentan/EtOAc B kauecTBe 3ITIOCHTA C MOTyYeHHEeM 672 MT [IEIeBOr0 MPOIyKTa.

BC SIMP (100 MI'y, CDCly) & 6. 1783, 173,8, 130,2, 130,0, 128,0, 127.9, 63,0, 34,2, 31,5, 30,4, 29,6,
29,3,29,2,29,1,27,2,25,6,24,9,23,7,22,5, 14,1 m.1.

Coenunenne  npumepa  82: (972,9'7,127,12'Z)-(((5-((numeTtnmamuno )MeTnn)- 1,3 -hennnen)onc(me-
THJeH))ouc(okcn))onc(4-oxkcodyran-4, 1 -nuun)onc(okraneka-9,12-mueHoar)

]
\N/\CPAO/U\/\/OW\/\/E/E/\/\/
o
o
Ok/\/oj]/\/\/\/\:/&/\/\/
[0}
WuaTepmenuat 82a (672 mr, 1,83 mmoip) nepememuBanmu B DCE (40 mi). JJo6asnsmm EDC (501 wmr, 2,6
MMOJIb) € TIOCTIEAYIONTNM JT00aBIieHneM BerecTBa 3 Marepmeauara 77b (170 mr, 0,87 MMois) B BUE pacTBopa

B DCE (10 mn). Jo6asnsm TEA (0,485 mur, 3,48 mmons) u JIMAII (21 wmr, 0,17 MMOJTB) M PEaKIIHOHHYIO CMECh
nepeMeIInBali B TeYeHUe 3 JHEil Npu KOMHATHOW Temmneparype. PeaklMOHHYIO CMeCh KOHIIGHTPUPOBAIU MPH
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MOHMYKCHHOM JIABJICHUH ¥ HEOYHIIICHHBINA MPOAYKT OYHUINAIH C TOMOIIBI0 XpOMATOTpauy Ha CHIIHKArele ¢ Mc-
noJb30BaHueM cMecH rental/EtOAc B kadecTBe JMFOCHTA ¢ TOMyYeHHEM 359 MT IeNICBOr0 IPOIYKTA.

'H SIMP (400 MTI', CDCly) & 7,31-7,28 (M, 2H), 7,25-7,23 (M, 1H), 5,44-5.28 (m, 8H), 5,12 (c, 4H), 4,11
(1, J=6,4 Ty, 4H), 2,81-2,73 (M, 4H), 2,46 (1, J=7,4 T'u, 4H), 2,32-2,24 (M, 9H), 2,09-1,94 (M, 12H), 1,69-1,51
(M, 5H), 1,42-1,22 (m, 28H), 0,89 (1, J=6,9 'y, 6H) m.1.

9P-MC m/z=892,7 (MH+).

ITpumepnr 83-88 MOTYT OBITH MOJIYYIEHBI C UCIOJIL30BAHUEM CIOCOOOB, aHAJIOTUIHBIX TEM, KOTOPBIC TIPH-
MEHSIOTCS JJTS TTOJTYIeHUs TpuMepa 82.

IMpumep 83. (((5-((Aumetunamuuo)metin)-1,3-pernnen)onc(meTmieH))onc(okcn))ouc(8-okcookTan-8,1-
TUWIT)OUC(IeKaHoar)

'H SIMP (400 MTI'ti, CDCly) & 7,28-7,25 (m, 2H), 7,24-7,21 (M, 1H), 5,10 (c, 4H), 4,05 (t, J=6, 8 ', 4H),
3,43 (c, 2H), 2,36 (1, J=7,6 T'u, 4H), 2,29 (1, J=7,6 T'u, 4H), 2,25 (c, 6H), 1,72-1,52 (M, 12H), 1,42-1,14 (M,
36H), 0,95-0,75 (M, 6H) m.j.

OP-MC m/z=788,4 (MH+).

IMpumep 84. (((5-((AumetmnamuHo)MeTHN)-1,3-hernnen)onc(meTuieH))ouc(oken))onc(4-okcodyran-4,1-

JTUWIT) TUOKTAaHOAT
o]
~N OJ\/\/OWW
‘ o
0]
/\QO/J\\/\/OY\A/\/
[¢]

[Tpumep 84 OB OXapaKkTepr30BaH KaK COIb MyPaBbUHOUN KUCIIOTHI.

'H SIMP (400 MI'w, CDCl) 6 8,33 (¢, 1H, dopmuar); 7,54 (c, 2H); 7,39 (c, 1H); 5,17 (c, 4H); 4,15 (c, 2H),
4,12 (1, J=6,4 I'u, 4H); 2,74 (c, 6H); 2,50 (1, J=7,4 I', 4H); 2,30 (1, J=7,5 'y, 4H); 2,04-1,97 (M, 4H); 1,65-1,58
(m, 4H); 1,34-1,23 (m, 16H); 0,88 (T, J=6,7 ', 6H) m.1.

KXMC m/z=620,2 (MH+).

IIpumep 85. (((5-((Anmetunamuno)metnn)-1,3-gerrien)onc(metmieH))onc(okcn))ouc(6-okcorekcad-o, 1 -

JTUWIT) TUOKTAHOAT
o]
~ N/\CPAOJ\/\/\/O\H/\/\/\/
‘ 0
(o]
JKA/\/O
Yo \H/\/W

[e]

'H SIMP (400 MI', CDCl;) & 8,30 (c, 0,6H, dopmuar); 7,54 (c, 2H); 7,40 (c, 1H); 5,15 (c, 4H); 4,15 (c,
2H); 4,06 (T, J=6,5 I'u, 4H); 2,74 (c, 6H); 2,42 (1, J=7,5 T'u, 4H); 2,29 (1, J=7,5 'y, 4H); 1,73-1,58 (m, 12H);
1,44-1,36 (M, 4H); 1,34-1,23 (M, 16H); 0,88 (1, J=6,3 'y, 6H) m.1.

KXMC m/z=676,2 (MH+).

[Mpumep 86. (5-((Aumernnamuno)meTtnn)-1,3-penumnen)onc(mernnen)onc(10-(OKTaHOMIIOKCH ) IeKaHOAT)

o]

'H SIMP (400 MT', CDCl3) 8 7,50 (c, 2H); 7,38 (c, 1H); 5,14 (c, 4H); 4,06 (t, J=6,8 T'u,, 4H); 3,97 (c, 2H);
2,63 (c, 6H); 2,39 (t, J=7,7 I'u, 4H); 2,30 (t, J=7,5 'y, 4H); 1,69-1,59 (M, 12H); 1,38-1,25 (M, 36H); 0,89 (T,
J=7,0, 6H) m.x1.
AKXMC m/z=788,8 (MH+).
IMpumep 87. (5-((Aumernnamuno)meTtnn)-1,3-penumnen)onc(mernneH)onc(8-(OKTaHOMIOKCH ) OKTaHOAT)
o

[}
'H SIMP (400 MTI'r, CDCl3) & 7,52 (c, 2H); 7,38 (c, 1H); 5,15 (c, 4H); 4,06 (t, J=6,7 ', 4H); 3,99 (c, 2H);
2,65 (c, 6H); 2,40 (t, J=7,5 I'u, 4H); 2,30 (1, J=7,5 'y, 4H); 1,70-1,59 (M, 12H); 1,38-1,25 (M, 28H); 0,89 (T,
J=6,8 I'u, 6H) m.1.
KXMC m/z=732,8 (MH+).
Ipumep 88. (((5-((Jumernnamuno)mern)-1,3-pernnen)onc(mMeTuinen))ouc(okcn))onc(6-okcorekcan-6,1-
JTATLT)OUC(ICKaHOAT)
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'H SIMP (400 MT'r, CDCl3) & 7,54 (c, 2H); 7,38 (c, 1H); 5,15 (c, 4H); 4,07 (t, J=6,7 T'i, 4H); 4,02 (c, 2H);
2,66 (c, 6H); 2,42 (t, J=7,5 I'u, 4H); 2,30 (T, J=7,7 ', 4H); 1,74-1,58 (M, 12H); 1,45-1,37 (M, 4H); 1,35-1,22 (m,
24H); 0,89 (1, J=7,0 ', 6H) m.1.
KXMC m/z=732,8 (MH+).
Cunre3 npumepa 89:
Wuarepmenuat 89a: numetnn-5,5'-((5-popmui-1,3-denrien )onc(okcH) ) IUNEeHTaHOAT
H

K pactBopy 3,5-murnapokcuden3anpueruaa (1,0 v, 7,24 Mmoip) B arnetoHe (35 mi1) H0OABISIN METHII-5-
opomnentanoat (3,53 r, 18,1 Mmonb). JlobGaBmsin kapbonar kamus (3,0 T, 22 MMOJIb) U PEAKIIHOHHYIO CMECh
HarpeBalii ¢ 0OpaTHBIM XOJIOAWIFHIKOM Ha MacisiHOM Oane. [lociie HarpeBaHHs B TeUeHHE HOYM PEAKI[HOHHYIO
CMECh OXJIXKAATH 10 KOMHATHOM TeMIepaTyphl U epeMeNInBaiy B TeucHue 4 qHei. JleTyune BemecTBa ynais-
JIM TIpY TTOHMKCHHOM JIaBJICHUU U MPOJYKT MOBTOPHO cycneHaupoBaiu B JIXM. TTonydeHHyIO cMeCh OT(IIBT-
POBBIBANH, U GMIIBTPAT KOHIICHTPUPOBAIH MPH MOHIKCHHOM JIABJICHUH C ITOJTyYCHHUEM HEOUHIICHHOTO MPOAYK-
Ta, KOTOPBI OYHIIAIIK C MIOMOIIBI0 XpoMaTorpaduu Ha CHIIMKAreye ¢ UCIob30BaHneM cMecH rentan/EtOAc B
Ka4yeCTBE JTIOCHTA C MOJyYeHHEeM 824 MT L[EJIEBOTO MPOAYKTA.

'H SIMP (400 MTI'u, CDCl3) & 9,89 (c, 1H), 6,99 (c, 2H), 6,68 (c, 1H), 4,01 (m, 4H), 3,68 (c, 6H), 2,41 (m,
4H), 1,84 (M, 8H) m.j.

WNurepmenuat 89b: 5,5'-((5-popmu-1,3-penrren)onc(oKkcH))IMNeHTaHOBAS KHCI0Ta

Wurepmennar 89a (824 mr, 2,25 mmois) nepemernBanu B EtOH (15 mur). [lo6aBmsim ruipoKcH Kamus
(505 mr, 9,0 MMouTb) 1 Boay (5 MJI) M PEaKIMOHHYIO CMECh TIepeMENTUBAIA TIPU KOMHATHON TEMIIEpaType B Te-
yenue 3 4. 3areM npoaykT pasbdasisin EtOAc (100 mi) u npomsiBamu 1 M HCI (2x50 mu). [oxyuennyro opra-
HUYECKYIO (pa3y BBICYIIMBAIN HaJ CyTb(haToM HATpUsS M KOHICHTPUPOBAJIH MPH MOHIKEHHOM JaBJICHHU C TO-
nmydeHueM 710 MT meneBoro mpoayKTa.

'H SIMP (400 MI'u, IMCO-dg) & 9,90 (c, 1H), 7,03 (c, 2H), 6,81 (c, 1H), 4,02 (m, 4H), 2,29 (M, 4H), 1,6-
1,8 (m, 8H) m.1.

WHTepmenuat 89c: m((9Z,127Z)-oxraneka-9,12-muen-1-mn)-5,5'-((5-popmui-1,3-pennnen)onc(ok-
CH))IUTICHTaHOAT

H
0 S S S N
o)\©/ V\/\Ig
0\/\/11)/0\/\/\/\/\:/\:/\/\/

Wuarepmenuat 89b (710 mr, 2,1 mmons) nepememmuBand B JIXM (20 mur). Jlunonennoserit crmpt (1,40 T,
5,25 mmone) mobasisun BMectTe ¢ JIMAIL (64 mr, 0,52 MMOJIb) 1 MOHOTHAPATOM ITapaTOIyOJICYIb(OHOBOMN KH-
ciotel (100 mr, 0,52 mmons). 3atem mobasnsiim EDC (1,0 1, 5,25 MMOJIB) ¥ pEakIIMOHHYIO CMECh IepeMEITNBa-
7 TIpY KOMHATHOHM TeMneparype B TeueHue 48 4. [IpogyKT ouMInany HEMmocpeICTBEHHO ¢ ITOMOIIBI0 XPOMATO-
rpaduu Ha CHIIHKAresie ¢ ucroyib3oBanueM cmecu rentan/EtOAc B kayecTBe aimoeHTa ¢ moryueHueM 1,32 T mpo-
JyKTa, COEpIKallero IejIeBoi MpoayKT U npubmmsutensHo 30% nuHonewroBoro cuupra. [IpoaykT ucnomib3o-
BaJIM O€3 TOTIOTHUTEIBHON OYHCTKH.

Coenunenne npumepa 89: mu((9Z,127)-oxraneka-9,12-nuen-1-un)-5,5'-((5-((mumernnamuHo )MmeTwin)-1,3-
(henmeH)0NC(OKCH) ) IUTICHTAHOAT

~, O. — —
YOy
o O
o

0.
D N e e
[Mpumep 89 moxer ObITH MOTy4eH n3 MHTEepMenarta 89¢ ¢ ncnosip3oBaHNeM criocoOOB, aHATOTHYHBIX TEM,
KOTOpBIE OMMCAaHbI B ipuMepe 33.
'H SIMP (400 MTI'u, CDCly) 8 6,46 (1, J=2,20 T'i, 2H), 6,33 (1, J=2,30 I'i, 1H), 5,27-5,45 (m, 8H), 4,07 (1,
J=6,80 I'u, 4H), 3,88-4,01 (M, 4H), 3,34 (c, 2H), 2,78 (1, J=6,65 ', 4H), 2,33-2,44 (M, 4H), 2,24 (c, 6H), 1,98-
2,13 (m, 8H), 1,75-1,88 (M, 8H), 1,55-1,70 (m, 4H), 1,22-1,43 (m, 32H), 0,90 (T, J=6,90 ', 6H) m.7.
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OP-MC m/z=864,5 (MH+).
IMpumep 90. Aunonerwin-6,6'-((5-((mumernnamuno )MeTi)-1,3-heHnneH)onc(0KCH) ) TMreKcaHoaT
o

Ipumep 90 MOKET OBITH TOYYEH C UCIOIH30BAHUEM CIIOCOOOB, aHAJIOTMIHBIX TEM, KOTOPHIC MPHUMEHSIOT-
csl ISl IOoSyueHus mpumepa 89.

'H SIMP (400 MTI'ti, CDCl3) & 6,48 (yur.c, 2H) 6,35 (ymc, 1H) 4,00-4,11 (v, 4H) 3,94 (t, J=6,44 T, 4H)
2,34 (t, J=7,45 Ty, 5H) 2,27 (yu.c, 3H) 1,57-1,85 (m, 12H) 1,40-1,57 (M, 4H) 1,20-1,39 (M, 40H) 0,80-0,98 (M,
6H) m.1.

9P-MC m/z=732,1 (MH+).

Cunre3 npumepa 91:

Wuarepmenuat 91a: 2-(2,2-qumeTwn-1,3-quokconan-4-mi)3 Tii-4-MeTHIOSH30JICYIb(hoHAT

Whgooo
5T

K cycnensuu 2-(2,2-numerni-1,3-auokconan-4-ui)stanona (10 r, 68,4 mmons) B JIXM (100 mi1) mobaBis-
U TUpuadH (25 mi). JIo6aBIIsIu aHTHIPU TOTYOJICYIb()OHOBON KUCIOTH (26,8 T, 82 MMOJIb) U PEAKITMOHHYIO
CMeCh MepeMelINBali B TeUeHHE HOYHU MPU KOMHATHO#M TemrepaType. JleTyune BeliecTBa yIaisuii Npy MOHHU-
JKCHHOM JIaBJICHHUH, U TIOJIyYSHHBIH TPOAYKT OUHMILAIN C TOMOIIBIO XpoMaTorpady Ha CHUITUKArelie ¢ UCIOJb30-
BaHreM cMecH rentan/EtOAc B kauecTBe 3IIt0eHTa ¢ onydeHueM 8,92 T 11e1eBoro mpoayKTa.

'H SIMP (400 MT';, CDCl3) & 7,82-7,77 (m, 2H), 7,38-7,32 (m, 2H), 4,21-4,07 (m, 3H), 4,05-3,99 (M, 1H),
3,55-3,49 (m, 1H), 2,45 (¢, 3H), 1,97-1,83 (M, 2H), 1,34 (c, 3H), 1,29 (c, 3H) m.x.

Uutepmenuat 91b: 3,5-0uc(2-(2,2-qumeti- 1,3 -11u0oKconan-4-11)3TOKCH ) OCH3aTb AT U

°

B kon0y, cogepxantyto Marepmennar 91a (8,92 1, 29,7 Mmoib), 1o06aBisui 3,5-TUTHAPOKCHOCH3ATbIETH]T
(1,9 1, 13,8 mmonp) u JIM® (50 mu). lobasnsun kapOonat kamust (5,7 T, 41,3 MMOJIb) M peakIMOHHYIO CMECh
HarpeBaiu 10 80°C B TedeHHe HOUH. PeakIMOHHYIO cMeCh OXJKIAIH U A00aBIsUH BoAy. IlomydeHHBIH TPo-
IyKT 3kcTparupoBanu EtOAc u oObeIMHCHHBIC OPTaHUYECKUC CIOW BBICYIIMBATIH HaJ CcyibhaTtoM HaTpus. Jle-
Ty4Yue BEIIECTBA YAAJSUIU NPHU MOHWKCHHOM JABIICHUH, W MOJYYCHHBIH OCTATOK OYHINAIU C MOMOIIBI0 XpoMa-
Torpauu Ha CHUJIMKaresie c HMcrojibp3oBaHueM cMecH rentan/EtOAc B kauecTBe airoeHTa ¢ moiydeHueMm 1,9 r
IIEJICBOTO MPOJYKTa.

'H SIMP (400 MT', CDCl3) & 9,89 (c, 1H), 7,02-6,99 (m, 2H), 6,72-6,68 (m, 1H), 4,36-4,26 (M, 2H), 4,18-
4,07 (M, 6H), 3,68-3,62 (M, 2H), 2,10-2,02 (M, 4H), 1,43 (c, 3H), 1,37 (¢ 3H) m.1.

Uutepmenuar 9lc: 1-(3,5-0uc(2-(2,2-mumermin-1,3-auokconan-4-mi)3TokcH )pernn)-N,N-TuMe THiIMeTaH-
aMUH

Wuarepmenuat 91b (1,4 1, 3,55 mmounp) nepememuBanu B DCE (35 mu). lo6asmsmn aumerunamud (7,10
M, 2M B TT'®, 14,2 MMOITB) ¢ TIOCEIYIOIIMM A00aBIeHHEM YKCYCHOM KUCIOTHI (0,20 M1, 3,6 MMOJIb) U 3aTeM
TpHuanerokcubopruapuna Hatpus (1,88 r, 8,87 MMons). PeakiimoHHyI0 CMeCh 3aKphIBald M OCTaBIISUIH TIEpeMe-
HIMBATHCS NP KOMHATHOM TeMIieparype B TeueHHE HOYHM. PEakIMOHHYIO CMECh I'aCHII HACHIIICHHBIM BOHBIM
pacTBOpoM OMKapOOHATa HATPHS M MOJYyUYEHHYIO cMech dKcTparupoBanu EtOAc. O0beuHEHHBIE OpTraHNYECKHe
CJIOM BBICYIIUBAIIU HaJ CYIh(PaToOM HATPHUS U KOHIICHTPUPOBAIH TPHU MMOHKCHHOM AaBlicHUU 10 1,34 T HeouH-
IIEHHOTO POJYKTa, KOTOPHII NCTIOIB30BAIN 0€3 TOTIOTHUTEILHOW OYHCTKH.

Wurepmennar 91d: 4,4'-((5-((nmumernnamuno)metnin)-1,3-¢pennnen)ouc(okcu))ouc(doyran-1,2-nuon)

Wurepmennar 91c (1,34 1, 3,16 mmons) nepemernnany B MeOH (20 mi). [Io6aBisiian KOHIIEHTPUPOBaH-
HbI1i1 BogHbIH pactBop HCI (0,19 M, 6,33 MMOJIb) M peakIMOHHYIO CMECh NepeMEIINBaN TIPH KOMHATHOM TeM-
nepatype B TeueHHE HOuUH. JleTydne BemiecTBa yoasuIi P TOHWKEHHOM AABJICHHH U MPOAYKT MCIOJIB30BAIIH
6€3 IOTOIHUTENBHON OUYUCTKH.
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OP-MC m/z=344,2 (MH+).
Coenunenne mnpumepa 91:  4,4'-((5-((nmumeTtnnamuno )Metnin)-1,3-ennnen)ouc(oken))onc(oyran-1,2-
JIUWIT) TETPAOKTAaHOAT

Sove

Huarepmenuat 91d (1,0 T, 2,63 MMoup) nepemermBanu B JIM® (6 mi) mo mosHOro pactBopeHus. Jlo6as-
s JIXM (6 mi1) ¢ mocnenyromumM AobasierneM nupuauHa (1,7 M, 21 mmons) u IMAII (0,096 mr, 0,79
MMoub). K mepememmBaeMol peakIMOHHON cMecw MemieHHO no0aBisum oktaHowrxiopun (2,14 T, 13,16
MMOJIb) ¥ MOJIYYEHHYIO CMECh NepeMeIInBalld B TeUEeHHE 3 THEH IMpu KOMHATHOH TeMneparype. PeakiuoHHyro
cMech Pa30aBIsUTH BOAOH M HACHIIEHHBIM BOJHBIM PACTBOPOM OMKapOOHATa HATPHA M MOJIYYECHHYIO CMECh JKC-
tparupoBainu XM u EtOAc. O0bearHEeHHBIE OPraHMYECKNE CIION BBICYIIMBAIHN HaJl Cyab(paToM HaTpHs M Jie-
Ty4He BEUIECTBAa YNAJSUIM TP ITOHW)KCHHOM JaBJEHHH. [IPOIYyKT OUMIIaNM C MCIIOJIb30BAaHMEM CHIIMKArels,
KOTOPBIH OBLJT MpeaBapUTEIILHO IPOMBIT 1% ykcycHOH KucioToit (1o 00bemy) B IXM. CoenuHeHHe 3III0MpOBa-
m cmecsio EtOAc/renTan u dpakuuy, comepskaniie IpoayKT, IPOMBIBAIM HACHIIIEHHBIM BOJHBIM PacTBOPOM
6ukapOoHara Hatpus. [lomydeHHBIE OPraHUYECKHE CIION BBICYIIMBAIN HaJl Cylb(aToOM HATPHUS U 3aTEM KOHIICH-
TPUPOBAIH IIPU TIOHWKXEHHOM JaBlicHUH. [10Iy4eHHbIH NPOIYKT OYHIAIA BTOPOM pa3 Ha CHIIMKArese ¢ UCIOJb-
3oBanneM cMecH rentan/EtOAc B kadecTBe AIIIOCHTA ¢ TIoydeHueM 1,65 T 1eaeBoro mpoayKTa

'H SIMP (400 MI't, CDCL3) & 6,59 (ym.c, 2H) 6,36 (yurc, 1H) 5,25-5,37 (m, 2H) 4,35 (az, J=12,05, 3,26
I'u, 2H) 4,12 (an, J=11,92, 6,15 I'u, 2H) 3,91-4,09 (M, 4H), 3,58 (ym.c, 2H), 2,25-2,55 (M, 14H) 2,01-2,13 (M,
4H) 1,49-1,70 (M, 8H) 1,13-1,39 (m, 32H) 0,77-0,99 (M, 12H) m.1.

3P-MC m/z=848,6 (MH+).

[Mpumepst 92-94 MoryT OBITH MOJYYEHBI C MCIOIB30BAaHUEM CIIOCOOOB, aHAIOTHYHBIX TEM, KOTOpBIE MpH-
MEHSIIOTCS sl OJTydeHus npuMepa 91.

Mpumep 92. (R)-4-(3-((S)-3,4-61c(OxraHOMIOKCH )0y TOKCH)-5-((ANMETHIIAMUHO )METHII ) peHOKCH ) Oy TaH-
1,2-TMMIIHOKTaHOAT

KQ/OV\EO\CIJ]/\/\/\/
o oj\/\/\/\
\H.\\O\g/\/\/\/
oj\/\/\/\
'H SIMP (400 MI't, CDCL3) 8 0,74-0,97 (M, 12H) 1,14-1,40 (M, 32H) 1,51-1,71 (m, 8H) 2,07 (x, J=5, 94
I'u, 4H) 2,21-2,46 (m, 14H) 3,44 (c, 2H) 3,89-4,07 (m, 4H) 4,12 (am, J=11,92, 6,15 I'n, 2H) 4,34 (ax, J=12,05,
3,26 'y, 2H), 5,20-5,40 (M, 2H) 6,32 (1, J=2,26 ', 1H) 6,49 (#, J=2,01 I'y, 2H) m.x.
3P-MC m/z=848,3 (MH+).
Mpumep 93. (S)-4-(3-((S)-3,4-6mc(OxTaHOMIOKCH )0y TOKCH)-5-((ANMETHIIAMUHO )METHII ) peHOKCH ) Oy TaH-
1,2-TMMIIHOKTaHOAT

\N/
K@zo\/\t\o\g/\/\/\/
€]
o o)\/\/\/\
\H.\\O\g/\/\/\/
(]
o)\/\/\/\

'H SIMP (400 MI'u, CDCl3) & 0,87 (m, 12H) 1,14-1,38 (m, 32H) 1,48-1,72 (m, 8H) 2,07 (x, J=6,19 Ty, 4H)
2,22-2.41 (m, 14H) 3,44 (c, 2H), 3,87-4,07 (M, 4H) 4,12 (nxm, J=11,92, 6,15 T'u, 2H) 4,34 (nn, J=12,05, 3,26 I'n,
2H) 5,20-5,40 (m, 2H) 6,32 (T, J=2,26 I'n, 1H) 6,49 (1, J=2,01 I'u, 2H) m.7.

OP-MC m/z=848,3 (MH+).

IMpumep 94. (R)-4-(3-((R)-3,4-6uc(OKTaHOMIOKCH)OYTOKCH)-5-((IMMETHIIAMITHO )METHII ) (DEHOKCH )0y TaH-
1,2- MM IMOKTAHOAT

~\
KQ/O\/\E:\IOI/\/\/\/
o o/)\/\/\/\
1(:\[.(\/\/\/
OW
'H SIMP (400 MI'u, CDCl3) § 0,87 (m, 12H) 1,12-1,40 (m, 32H) 1,47-1,71 (m, 8H) 2,07 (k, J=6,44 T'n, 4H)
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2,18-2,38 (m, 14H) 3,47 (c, 2H), 3,85-4,06 (m, 4H) 4,12 (nn, J=11,92, 6,15 'y, 2H) 4,34 (an, J=11,92, 3,39 Iy,
2H) 5,20-5,40 (m, 2H) 6,33 (T, J=2,26 I'n, 1H) 6,49 (1, J=2,01 ['u, 2H) m.1.
3P-MC m/z=848,3 (MH+).
Cunres [Ipumepa 95:
WuaTtepmenuat 95a: 3,4,5-tpuc( (9Z, 127)-oxranexa-9,12-n1ueH- 1 -unokcu)0eH3aIbIeTHT
H

o}
o — —
o — —

o

3.,4,5-tpurunpoxcudensanpaeruy (600 mr, 3,89 mmons), LinOMs (4427 mr, 12,85 MMoib) 1 kapOOHAT Ka-
s (2690 mr, 19,47 Mmmoip) nepemenBaiy B JJM® (30 mur) u HarpeBanu 1o 80°C B Teuenue Houn. Peakunon-
HYIO CMECh BBUTUBAIM B BOY €O Jba0M (100 MiT) 1 9KCTparupoBaiu JudTHI0BEIM dhupom (100 mrx2). Opranu-
YyecKyro a3y coOMpaiy W BBICYIIMBAIN HaJ CYJIb()ATOM HATPHS U JICTYYHE BEIIECTBA YAAJSUIN MPHU MOHKCH-
HOM naBieHnH. OCTaTOK OYHMINANN C TIOMOIIBI0 XpoMaTorpaduy Ha CHIIMKArese C UCTOIh30BAaHUEM CMECH TeTl-
tan/EtOAc B KadecTBe dII0EHTA ¢ MOJIydeHrueM 2,76 T IeJIeBOTO MPOIyKTa.

'H SIMP (400 MT', CDCl3) § 9,84 (c, 1H), 7,72 (am, J=5,77, 3,26 T, 1H), 7,50-7,58 (M, 1H), 7,09 (c, 2H),
5,22-5,47 (m, 13H), 4,23 (1, J=6,02 T'n, 1H), 3,94-4,12 (M, 7H), 2,78 (T, J=6,40 I'u, 7H), 2,06 (x, J=6,69 I'm,
13H), 1,78-1,91 (m, 5H), 1,73-1,78 (m, 2H), 1,70 (an, J=11,42, 5,40 I'u, 1H), 1,58 (c, 1H), 1,42-1,55 (M, 8H)
1,22-1,42 (m, 51H) 0,82-0,98 (M, 13H) m.x1.

Coenunenne mpumepa 95: N,N-mumertmn-1-(3,4,5-tpuc((9Z,127)-oxraneka-9,12-nuen- 1 -unokcu)pe-

HUJT)METaHAMHUH
~N o} _ _
| o
o]

[Tpumep 95 MoxeT OBITH TTONTyYeH U3 MHTEpMeanaTa 95a ¢ NCIob30BaHNEM YCIOBUH peaKIiH, aHATOTHY-
HBIX TE€M, KOTOPBIE IPAUMEHSIOTCS I OMy9IeHUs mpuMepa 33.

'H SIMP (400 MI'u, CDCl3) § 6,50 (c, 2H), 5,44-5,29 (m, 12H), 4,00-3,91 (v, 6H), 3,32 (c, 2H), 2,81-2,75
(M, 6H), 2,24 (c, 6H), 2,10-2,01 (M, 12H), 1,85-1,65 (M, 8H), 1,52-1,24 (M, 50H), 0,92-0,86 (M, 9H) m.x.

BC AMP (100 MI'u, CDCly) & 152,9, 137,5, 134,1, 130,2, 130,1, 130,1, 128,0, 1279, 107,3, 73,3, 69,0,
64,7, 45,4, 31,3, 30,3, 29,7, 29,7, 29,6, 29,6, 29,5, 29,4, 29,4, 29,3, 29,3, 27,3, 27,2, 27,2, 26,1, 25,6, 22,6, 14,1
M.J.

Cunres npumepa 96:

Hutepmenuat 96a: 4-ruipoKCHOYTHIIICKAHOAT
o)

HO\/\A()k/\/\/\/\

K pactBopy Oyrannuona (3,54 r, 39,3 mmoup) B IXM (80 M) mobasnsmm mupuaus (1,65 mi, 20,4 MMOJTB)
n JIMAII (0,38 r, 3,2 mmoub). JJobaBnsmm aexanownxiopun (3,0 T, 15,7 MMoIb) U peakIIMOHHYIO CMECh Tiepe-
MEIIMBAIIM [P KOMHATHOH Temriepatype B TedeHue | 4. JleTydne BemiecTBa yAasuiid IpY MOHMKCHHOM JIaBJe-
HUH U TOJTyYCHHBIH MPOAYKT OYHIIATHN C IIOMOIIBIO XpoMaTorpadui Ha CHJIMKATrelle ¢ UCTOIb30BaHIUEM CMECH
rentan/EtOAC B KauecTBe AMFOCHTA € TOIYYCHUEM 3,3 T IIENCBOr0 MPOIYKTA.

'H SIMP (400 MI'n, CDCls) & 4,1 (m, 2H), 3,7 (m, 2H), 2,3 (m, 2H), 1,7 (M, 2H), 1,6 (v, 4H), 1,3 (m, 12H),
0,9 (M, 3H) m.1.

Hutepmenuat 96b: 4-(1ekaHOMIOKCH)OyTaHOBAsI KHCIOTA
o

HOWOW
o
HuaTepmenuat 96b Moxet ObITh MoNTydeH u3 MHTEpMennara 96a ¢ UCTIOIB30BAaHUEM YCIIOBHM, aHATIOTHY-
HBIX TeM, KOTOpbIE IPUMEHSIOTCSI B cuHTe3e MHTepMmenuara 84a.
'H SIMP (400 MI', CDCly) & 4,1 (M, 2H), 2,5 (M, 2H), 2,3 (M, 2H), 2,0 (M, 2H), 1,6 (M, 2H), 1,3 (m, 12H),
0,9 (M, 3H) m.1.
WuaTtepmenuat 96¢: 4-(3-TuapOKCHITPOIIOKCH )-4-0KCOOY THIIIEKaHOAT

o}
HO\/\/O\H/\/\OJ\/\/\/\/\
o]

Wurepmennar 96¢ moxer ObITh monydeH u3 MHTepMenuata 96b u 1,3-nponanayuona ¢ MCHOIb30BaHUEM
YCIIOBUI, aHAJIOTHYHBIX T€M, KOTOpBIE IPUMEHSIOTCS 11 ony4yeHus Murepmenuara 18a.

'H SIMP (400 MT', CDCls) & 4,3 (m, 2H), 4,1 (m, 2H), 3,7 (v, 2H), 2,4 (v, 2H), 2,3 (v, 2H), 2,0 (v, 2H),
1,9 (m, 3H), 1,6 (m, 2H), 1,3 (M, 12H), 0,9 (M, 3H) m.1.

Hutepmenuar 96d: ((((5-popmmn-1,3-dpennnen)ounc(okcn))ouc(nponan-3,1-aumn))ouc(okcu))onc(4-okco-
Oyran-4,1-qumn)ouc(aexaHoar)
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OJ\Q/O\/\/OY\/\OL\N\/\
OWOWOL\/\M

HuaTtepmenuat 96d Moxer ObITh MosTydeH u3 MHTEpMennara 96¢ ¢ UCTIOIB30BAaHUEM YCIIOBHMA, aHAIOTHY-
HBIX TE€M, KOTOPbIC MPUMEHSIOTCS B cuHTe3e MHTepMenuara 18b.

'"H SIMP (400 MTI'ti, CDCl3) 8 9, 9 (¢, 1H), 7,0 (c, 2H), 6,7 (¢, 1H), 4,3 (m, 4H), 4,1 (m, 8H), 2,4 (m, 4H),
2,3 (M, 4H), 2,2 (m, 4H), 2,0 (M, 4H), 1,6 (M, 4H), 1,3 (M, 24H), 0,9 (M, 6H) m.1.

Coenunenne npumepa 96:  ((((5-((numerunamuno)metwn)-1,3-penunen)ouc(okcn))ouc(npomnan-3,1-
qan ) )orc(okcn))ouc(4-okco0yran-4, 1 -numn)ouc(rekanoar)

~N OWOWOJOK/\/\/\/\
| Agoj;\/‘D\r(\/\onDV\/\/\/\

IIpumep 96 moxer ObITh MonydeH u3 MHTepMennata 96d ¢ WCMONb30BaHMEM YCIIOBHH pEaKIUH, aHaJo-
THYHBIX TE€M, KOTOPBIC IPUMEHSIOTCS B CHHTE3€ puMepa 33.

'H SIMP (400 MT';, CDCl3) & 0,81-0,92 (m, 6H) 1,18-1,37 (m, 24H) 1,53-1,67 (m, 4H) 1,96 (x8, J=6,90 I'ry,
4H) 2,09 (kB, J=6,27 ', 4H) 2,23 (c, 6H) 2,28 (1, J=7,53 I'u, 4H) 2,40 (1, J=7,53 'y, 4H) 3,33 (c, 2H), 4,02 (T,
J=6,02 I'u, 4H) 4,09 (1, J=6,00 I'n, 4H) 4,26 (1, J=6,27 T';, 4H) 6,33 (T, J=2,26 I'u, 1H) 6,47 (1, J=2,26 Ix I'ny,
2H) m.1.

OP-MC m/z=764,5 (MH+).

Cunres npumepa 97:

WHaTepmenuat 97a: 3TUA-3-OKTHITYHIEIT-2-€HOAT

~_0._0O
Kw

PactBop 9-renragexanona (15 r, 59 mmons) u TpudTIIIhOochoHOaneTaTa (13,2 T, 59 MMoIIB) TIepeMennBa-
u B TT'® (100 mum). K nanno# peakunonnoi cmecu nobasimsumn NaOEt (26,4 mut, 21% B EtOH, 70,7 mMons) 1
MOJyYCHHBIH pacTBOP HAarpeBaJld ¢ OOPAaTHBIM XOJIOJMIBHUKOM B TeueHHe 48 4. PeaknmoHHYIO0 cMech HMOAKHC-
st 1M HCI u 3atem paz6asisun EtOAc. Oprannyeckuii cioi coOMpaiti U IpOMBIBAIM HACKIIIICHHBIM BOIHBIM
pactBopoM OnkapOoHaTa HaTpus. [oaydeHHbIH OpraHn4ecKui NPOIYKT BHICYIIMBAIHN Hall CYJIb(GaToM HaTpus, U
JIeTy4YHe BEIIECTBa YAAISUIA NPH MOHM)KEHHOM JIABJICHHH C IOJYYEHHEM HEOYHIIEHHOTO INPOAYKTa, KOTOPBIH
OYMIIATHM C MOMOIIBI0 XpoMarorpaduy Ha CHJIMKareie C HCrojb3oBaHHeM cMecH rentaH/EtOAc B kauecTBe
amoenTa, obecrieunBast 11,7 r neneBoro NpoayKTa.

'H SIMP (400 MI'u, CDCl;) & 5,62 (c, 1H), 4,01-4,26 (m, 2H) 2,49-2,68 (M, 2H) 2,13 (M, 2H) 1,44 (ax,
J=7,33, 4,80 I'y, 4H) 1,17-1,35 (M, 23H) 0,83-0,98 (M, 6H) m.1.

HuaTtepmenuat 97b: 3THII-3-0KTHITYHACKAHOAT

oo

WuaTtepmenuat 97a (11,75 r, 36,2 mmoup) nepementuBaiu B JIXM (16,5 mur) 1 MeOH (165 mu). JloGassimu
Pd/C (3,85 1, 10% Pd) u peakimonnyto koi0y ocHamanmm 6aJuIOHOM, HAIIOTHEHHBIM BOJIOPOIOM. PeakinoHHyIo
CMECh NepeMEIINBaIN NIPU KOMHATHON TeMIiepaType B TeueHue 24 4. PeaknnoHHYyIO cMech era3upoBajIy a3o0-
TOM W OTQWIBTPOBBIBAIN Yepe3 LenuT ¢ npoMbeiBaHneM JIXM n MeOH. ®@unprpar cobupanu u neTy4yue Berie-
CTBa yJaJIsUTH TIPH MOHIKEHHOM JaBJIeHUH ¢ HosrydeHueM 10,6 T mpoxyKTa, KOTOPBIH HCIIOIb30BAM O€3 J101oII-
HHUTEJILHON OYUCTKH.

'H SIMP (400 MT', CDCl3) & 4,13 (x, J=7,16 T, 2H) 2,39 (1, J=7,45 ', 2H) 2,22 (1, J=6,82 T'u, 2H) 1,84
(ym.c, 1H) 1,56 (1, J=7,20 ', 2H) 1,19-1,36 (M, 27H) 0,81-0,95 (M, 6H) m.x.

Wntepmenuat 97c¢: 3-0KTUIYHAEKaHOBAsI KUCIOTA

Ho.__O

Tooor

HuaTtepmenuat 97b (10,6 T, 32,5 mmons) nepememuBaiu ¢ NaOH (9,74 mur, 10 M, 97,4 mmons) B MeOH
(100 M) m IXM (10 mur). PeaknimoHHyI0 CMech HarpeBaiii ¢ OOpaTHBIM XOJIOJUIBLHUKOM B TeUeHHE HOUH. Bon-
Hyto HCl noGasnsum 11t HelTpanu3aly pacTBoOpa, JISTYYHE BEIIECTBA yIalsUIU TP MIOHM)KEHHOM JIaBJICHUH H
MOJTY4YEeHHBIA MPOAYKT Bo3Bpamanu B JJXM. Opranuueckue ciou NpOMBIBAIN BOJHBIM HACHIIEHHBIM PacTBO-
poM OukapOoHaTa HaTpHs M TOJyYSHHBIH BOJIHBINA ci0it skcTparupoBainu JJXM. O0beMHEHHbIE OpraHUYECKHe
CJIOW BBICYIIMBAIHM HaJl CyJb(paToM Marausi, OTQMILTPOBBIBAINA M KOHICHTPUPOBAIH HPH MOHI>KCHHOM JIaBIIe-
HuH. [IpOayKT OYHIIAIMA C TOMOIILI0 XpoMaToTpaduu Ha CHIIMKArese ¢ UCroiib3oBanneM cMmecu rentan/EtOAc
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B KadecTBe OmoeHTa. [lomyueHHslli mpoxykr mnepeHocunn B JXM  u  sarpyxamn B NHj-
(yHKIIMOHAIM3UPOBaHHYIO KoJIoHKY. Kononky npomsiBanu JIXM u 3arem JJXM/MeOH. IIpoaykT amonposainu
MOAKHUCICHHBIM METAHOJIOM, M JJIIOCHT KOHIICHTPUPOBAIH HPH MOHIKEHHOM AaBieHHH. OCTaTOK MOMEINAN B
JAXM ¥ mpoMBIBaJIM HACHIIMICHHBIM BOAHBIM PacTBOPOM OHMKapOOHAaTa HATpWs, BEICYLIMBAIN Hajd Cylb(aToM
Marausi, OTUITPOBBIBAIN U KOHLEHTPUPOBAIN NPHU MOHIKCHHOM [ABICHUH C IOIy4eHHEM 6,5 T LENeBOTO
HPOIYKTa.

'H SIMP (400 MI'u, CDCls) & 2,28 (1, J=7,07 I'u, 2H) 1,86 (ymw.c, 1H) 1,15-1,44 (v, 28H) 0,82-0,97 (M,
6H) m.1.

Wuarepmenuat 97d: 3,5-6uc(3-( (Trerparuapo-2H-nupan-2-11)OKCH)IPOTIOKCH )OSH3aIIbICTH T

(o]
(e}

H O ~©

O\/\/O\Cj

PactBop 3,5-murunpokcudensansaernaa (3 r, 22 mmouns) u 2-(3-6pomnpornokcu)rerparuapo-2H-nupana
(8,11 M, 47,8 mmonp) niepemermBany B JIM® (100 mur). lo6asmsui kapoonat kaiwst (15 r, 109 MMoinb) u pe-
aKIMOHHYIO cMech HarpeBam 10 80°C B TeyeHne HOUH. PeakMoHHYI0 cMech pa30aBIisuid COJIEBBIM PacTBOPOM
1 EtOAc ¢ mocnemyronM qo0aBieHeM HACBHIIIICHHOTO BOJTHOTO pacTBopa OukapOonata Hatpus. [loydeHHYIO
cMech OT(OUIBTPOBBIBAIIH, OPTaHIMUYECKUI CII0i coOMpay, BRICYIIMBAIH HAJX Cylb(aToM HATPHS U JIETy4He Be-
IeCTBA YAAJSUIN TIPU MIOHIKEHHOM JaBiIeHNH. [10TydeHHbIH MPOAYKT OYHIIAIHN C TOMOIIBI0 XpoMaTorpaduu Ha
CHJTMKAreJe ¢ UCIoJib3oBaHneM cMmecH rentan/EtOAc B kadecTBe dII0€HTA ¢ TIOMydeHUEM 3,8 T IeNeBOro Mmpo-
IyKTa.

'H SIMP (400 MTI'ti, CDCl3) & 9,88 (c, 1H) 6,84-7,12 (M, 2H) 6,68 (t, J=2,40 I'n, 1H) 4,52-4,76 (M, 1H)
4,13 (1, J=6,32 I'u, 2H) 3,78-4,05 (M, 2H) 3,44-3,73 (M, 2H) 1,97-2,27 (M, 2H) 1,79-1,92 (m, 1H) 1,67-1,79 (M,
1H) 1,41-1,67 (M, 4H) m.1.

Hutepmenuat 97¢: 3,5-6uc(3-ruApOKCUIIPONIOKCH)OCH3ab ICTH]T

H
o O._~_0OH

O._~_OH

Wuarepmenuat 97d (2,6 t, 6,15 mmons) nepememuBamu B MeOH (40 mur), TT'® (40 mur) u HCI (24,6 Mo, 1
N B Boze, 24,6 MMOJIb). PeakmmoHHYIO CMECh MepeMeIInBai P KOMHATHON TeMmiepatype B Teduenue 4 4. Jlo-
0aBIISM HACHIIIICHHBIH BOAHBIA pacTBOp OMKapOOHATa HATPHA M PEAKIIMOHHYIO CMECh KOHIIEHTPHUPOBAIN IPH
MOHI)KEHHOM J1aBJieHHH. [loydeHHyI0 cMeCh HKCTParupoBaIl IUXJIOPMETAHOM, W OOBEIMHEHHBIE OpraHUYe-
CKHE CJIOM BBICYIIMBAIIM HaJ Cynb(haToM Harpus. JleTyuue BemiecTBa yAasiiId IPH MOHWKEHHOM IABJICHUH, U
MOJYYCHHBIH TMPOAYKT OYMINAIMA C TIOMOINBI0 XpoMmMarorpaduy Ha CHIIMKAaresie C HCHOJIb30BaHUEM CMECH
rentan/EtOAC B KauecTBE AJIFOCHTA € OIyYeHUEM 1,4 T IIENCBOr0 MPOIyKTa.

'H SIMP (400 MTI'tr, CDCl3) & 9,90 (c, 1H) 7,03 (n, J=2,27 I'ni, 2H) 6,73 (t, J=2,27 ', 1H) 4,17 (1, J=6,06
I'u, 4H) 3,88 (1, J=5,81 I'y, 4H) 1,98-2,20 (M, 4H) m.1.

Wurepmennar 97f: 3-(3-bopmuin-5-(3-ruapokcunponokcH ) heHOKCH ) IPOITHII-3-OK THIIOEKaHOAT

H
O%\@/O S OH

O ~0
PO

Wuarepmenuat 97¢ (1,0 r, 3,93 MMonb), kucnoty u3 Uatepmenuara 97¢ (1,41 1, 4,72 mmons), EDC (0,90 r,
4,7 mmonn), IUDA (2,06 mi, 11,8 mmons) u JIMAII (0,48 1, 3,93 mmous) pactBopsiiii B DCE (20 M) u mosty-
YEHHBIH pacTBOp SN Ha JBe mopuuu. KaxIyro 9acTh HarpeBajid B MUKPOBOJIHOBOM peakTope B TeueHue 20
muH ripu 70°C. [TomydyeHHbIE cMECH OOBEANHSIINA U OYHIIATN HEITOCPEICTBCHHO C IMTOMOIIBI0 XpoMaTorpaduu Ha
CHJIMKareje ¢ Hcroyib3oBanneM cMmecu rentan/EtOAc B kadecTBe 3ioeHTa ¢ TMoiaydeHHeM 680 MT IeeBOTo
MPOAYKTA.

'H SAMP (400 MI'u, CDCl3) 8 9,90 (c, 1H) 7,02 (mun, J=7,83, 2,27, 1,26 T, 1H) 6,72 (r, J=2,27 I'n, 1H)
4,22-4,35 (M, 2H) 4,13-4,22 (M, 2H) 4,09 (1, J=6,06 I'n, 1H) 3,88 (k, J=5,81 I'y, 2H) 2,25 (m, J=6,82 I'u, 2H)
1,99-2,19 (M, 4H) 1,84 (yu.c, 1H) 1,14-1,38 (M, 30H) 0,89 (tn, J=6,95, 3,54 'y, 6H) m.x.

Hurepmenuat 97g: (92,127)-3-(3-dpopmmn-5-(3-((3-0KTHII0ICKAaHOWIT ) OKCH ) TIPOTIOKCH ) (PEHOK-
CH)IIPOMIIIOKTaIcKa-9, 12-1renoar
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Wurepmennar 97g mMoxer ObITh mosydeH u3 MHrepmenuara 97f ¢ ucnoiap30BaHuEM YCIIOBHH, TPUMEHsIE-
MBIX AJis ofryueHust Matepmenuara 18a.

'H SIMP (400 MI'u, CDCl3) 8 9,90 (c, 1H) 7,01 (, J=2,27 T'u, 2H) 6,70 (, J=2,27 ', 1H) 5,28-5,44 (M,
4H) 4,27 (t, J=6,32 I'n, 4H) 4,02-4,17 (M, 4H) 2,78 (1, J=6,44 I'ny, 2H) 2,32 (1, J=7,45 'y, 2H) 2,25 (n, J=6, 82
I'm, 2H) 2,14 (xB, J=6,19 I'n, 4H) 1,98-2,09 (M, 4H) 1,84 (ym.c, 1H) 1,58-1,70 (m, 2H) 1,18-1,41 (M, 42H) 0,77-
0,99 (M, 9H) m.1.

Coenunenne npumepa 97: (97,127)-3-(3-((mumerunamMuno )MeTHIN )-5-(3-((3-0KTHITYHICKaHOMI ) OKCH ) ITPO-
MTOKCH ) PeHOKCH ) ITPOITMIIOKTaIeka-9, 1 2-muenoar

[Tpumep 97 mosxet ObITH MonydeH u3 MHTepMenuara 97g ¢ NCNOIb30BaHUEM YCIIOBUI, aHAJIOTHYHBIX TEM,
KOTOpBIE MPUMEHSIOTCS JIJIs TIOMydeHus mpumepa 39.

'H SIMP (400 MTI'u, CDCl3) & 6,49 (ym.c, 2H) 6,27-6,43 (m, 1H) 5,29-5,46 (m, 4H) 4,26 (t, J=6,32 I'n;, 4H)
4,03 (1, J=6,19 I'n, 4H) 3,36 (ymrc, 2H) 2,78 (1, J=6,57 I'n, 2H) 2,18-2,39 (M, 10H) 1,96-2,18 (m, 8H) 1,84
(ym.c, 1H) 1,48-1,73 (m, 4H) 1,17-1,47 (m, 40H) 0,74-1,03 (M, 9H) m.1.

9P-MC m/z=826,3 (MH+).

Cunre3 npumepa 98:

HuTtepmenuat 98a: 1-(3-ruapoKcHIIpoIy )-8-HOHUIOKTAHIHOAT

o
Ho/\/\ok/\wo\/\/vw
o

Wurepmennar 98a moxer ObITh mosydeH u3 MHTepmenuata 79a ¢ MCIIONb30BaHUEM YCIOBHUH, aHAIOTHY-
HBIX T€M, KOTOpPBIE IIPUMEHSIOTCS 11s onry4yeHust iurepmenuara 18a.

TCX (cunukarens, 5% MeOH B IXM): R=0,51.

Coenuuenne npumepa 98: 0",0'-(((5-((mumernnamuso)Metnn)-1,3-penunen)ouc(okcu) )ouc(nponan-3,1-
AW )-9-TUOKTUIIIMHOHAH T 0AT

~N O\/\/O\n/\/\/\/\ﬂ/o\/\/\/\/
U J
O\/\/O\H/V\/\/\[(O\/\/\/\/
o) 0

[Mpumep 98 moxer ObITH MONTyyeH n3 VHTepMennara 98a ¢ MCHoNb30BaHUEM YCIIOBHUI, aHAIOTHYHBIX TEM,
KOTOPBIE OMMCAHBI AN MOJIy4eHus pumMepa 33.

'H SIMP (400 MT', CDCl;) 8 6,47 (c, 2H), 6,34 (c, 1H), 4,25 (t, J=6,3 T'u, 4H), 4,07-4,01 (m, 8H), 3,34 (c,
2H), 2,29 (x, J=7,2 I'n, 8H), 2,24 (c, 6H), 2,09 (xB, J=6,2 I'y, 4H), 1,65-1,58 (m, 12H), 1,31-1,28 (M, 32H), 0,88
(1, J=6,8 T'y, 6H) m.x1.

OP-MC m/z=848,5 (MH+).

Cunres npumepa 99:

HuaTtepmenuat 99a: 10-ruApOKCHACTIMIIOKTAHOAT

Ho/\/\/\/\/\/o\n/\/\/\/
o}

[Moxyuatot u3 1,10-nekanaAnONIa U OKTAHOWIXJIOPHIA C HCIIOJIb30BAaHUEM YCJIOBHH, aHAJIOTUYHBIX TEM, KO-
TOpBIe IPUMEHAIOTCA AT nosryueHus Uutepmenuara 96a.

'H SIMP (400 MTI'u, CDCl3) 8 4,06 (, J=6, 65 I'ni, 2H), 3,64 (t, J=6,65 ', 2H), 2,29 (1, J=7,65 T'u, 2H),
1,50-1,70 (m, SH), 1,18-1,41 (m, 19H), 0,88 (T, J=7,28 ', 3H) m.1.

Hutepmenuat 99b: 10-((MeTHICYITb()OHIIT)OKCH ) ICIIHIOKTAHOAT

o)
7,0

/S:O/\/\/\/\/\/O\n/\/\/\/

(¢]

Cwmech Untepmennara 99a (3,34 1, 11,1 mmons) u TpudTHinamuHa (6,2 M, 44 mmoib) B JIXM (40 mur) me-
pemermmBany Ha neasHor 6aHe n mobasnsum MsCl (1,04 mn, 13,3 MMons). PeakimoHHYIO0 cMeCh OCTaBIISUTH Ha-
rpeBaThCsl O KOMHATHON TEMIEpPATyphl M TIEPEMCIIUBAIA B TCUCHUEC HOYU. 3aTEM PCaKIMOHHYIO CMECh BBLIH-
BaJM B BONY cO Jba0oM. [lomyueHHYI0 Oopranmdeckyro a3y coOupaiu, BEICYIIMBAIN HaA Cylb(aToOM HATPHSA U
KOHIICHTPUPOBAIX TIPU MOHIKCHHOM [ABIICHUH C MoirydeHHeM 4,2 T MPOJYyKTa, KOTOPBIH HCIOIh30BaIH Oc3
JIOTIOTHUTEIBHOMN OYUCTKH.

'H SIMP (400 MI'u, CDCly) & 4,23 (t, J=6,57 ', 1H), 4,06 (1, J=6,82 T'i, 2H), 3,15 (c, 1H), 3,01 (c, 1H),
2,30 (1, J=7,58 T'n, 2H), 1,75 (an, J=8,08, 6,82 I'n, 1H), 1,62 (T, J=6, 95 I'u, SH), 1,40 (T, J=7,33 I'y, 4H), 1,18-
1,34 (m, 17H), 0,89 (1, J=7,10 I'n, 3H) m.x.

Coenunenne npumepa 99: ((5-((mumerniaamuHO )MeTH)0eH30-1,2,3-Tpumn)Tpuc(okcH))Tpuc(nexan-10,1-
JTIUWIT) TPUOKTAHOAT

-76 -
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o]

[ eecostove

O~~~y O
OW

Koneunoe coenmHenue 3areM noiydanu u3 MHTepmenuara 99b, crenys MeToankam, aHaJOTHYHBIM TEM,
KOTOpBIE MPUMEHSIOTCS U1t rToydeHus Murepmenuara 97d u npumepa 33.

'H SIMP (400 MI'u, CDCl;) & 6,51 (c, 2H), 4,03-4,12 (m, 6H), 3,89-4,03 (v, 6H), 3,33 (c, 2H), 2,31 (1,
J=7,53 I'u, 6H), 2,25 (c, 6H), 1,69-1,87 (m, 6H), 1,55-1,69 (M, 12H), 1,42-1,55 (M, 6H), 1,21-1,42 (m, 54H),
0,82-0,96 (M, 9H) m.x.

3P-MC m/z=1030,7 (MH+).

Ipumep 100. ((5-((AmdTHnamuHO))MeTHI)0eH30-1,2,3-Tpum)Tpuc(okcn))Tpuc(aekan- 10, 1 - ) Tpu-

OKTaHOaT
¢}

/JV OVWW\OM
SN0
0\/0\/\/\/\Ao T)]/\/vv
Oél\/\/\/\

Ipumep 100 MoxeT OBITH TOTYYEH C UCIOJBE30BAaHUEM CIIOCOO0B, aHAJIOTUYHBIX TEM, KOTOPBIC TPUMEHS-
IOTCS JJTS TIOJTydeHus mpumMepa 99.

'H SIMP (400 MT', CDCl5) & 6,55 (c, 2H), 4,02-4,12 (m, 6H), 3,90-4,02 (m, 6H), 3,48 (c, 2H), 2,53 (k,
J=7,11I'y, 4H), 2,31 (T, J=7,53 'y, 6H), 1,69-1,87 (m, 6H), 1,57-1,69 (M, 12H), 1,41-1,54 (M, 6H), 1,23-1,41 (M,
54H), 1,05 (T, J=7,03 I'y, 6H), 0,84-0,96 (M, 9H) m.x.

9P-MC m/z=1058,7 (MH+).

IMpumep 101. 3-((TumeTtmnamuno)metnin)-5-(((8-(0KTaHOMIOKCH ) OKTAHOWIT)OKCH )METHIT ) OCH3 -3 -OK THII-
YHIIEKaHOAT

~ N /\EP/()\O)K/\/\/\/OE’(\/W
J T

ITpumep 101 moxeT ObITH TOTy4YeH U3 MHTEpMearaTa 77b, KUCIOTHI, OJydeHHOH MOg00HO MeToanke MH-
Tepmennarta 79a, u aTepMeanaTta 97¢ ¢ MCIIONB30BaHUEM CIIOCOOOB, aHATOTUIHBIX T€M, KOTOPHIE TPHMEHSIOT-
¢4 U1 IoJTyd4eHus mpumepa 77.

'H SIMP (400 MI't, CDCl3) 8 7,27 (¢, 2H), 7,24 (¢, 1H), 5,11 (c, 4H), 4,06 (1, J=6,8 T';, 2H), 3,44 (c, 2H),
2,37 (1, J=7,5 Ty, 2H), 2,32-2,29 (M, 4H), 2,26 (c, 6H), 1,88 (M, 1H), 1,70-1,59 (M, 6H), 1,35-1,26 (M, 42H), 0,89
(1, J=6,8 T'i, 9H) m. 1.

OP-MC m/z=744,4 (MH+).

Cunres npumepa 102:

Uutepmenuat 102a: metun-2-(3,5-6uc((9Z, 12Z)-okraneka-9,12-nueH- 1 -unokcn)peHni)anerar

/o OM\/\:/\:/\/\/
(0]

(NS T e N N S

K cycnens3un xapOonata kamus (12,1 r, 88 Mmons) B numetmindopmamune (100 M) mobaisay MeTHI-2-
(3,5-murunpoxcudenmn)anerar (4,0 T, 22 MMoutb) U JtmHONTeHaMe3nnar (16,6 T, 48 MMoutb). PeakiimoHHyio cMech
HarpeBanu Ha Oane mpu 100°C B TeueHHe 4 4, 3aTeM OCTABILLIM OXJIAXKAATHCS IO TEMIIEPATypPhl OKPYKAIOMIEeH
cpensl. Jlobasmsum Boxy (100 M) M peakMOHHYIO CMeCh dKcTparupoain stmianeratoM (3x100 mir). Oobenn-
HEHHBIC OPTaHWYECKHE CJION IMPOMBIBAIIN COJICBBIM PAaCTBOPOM, BRICYIITHBAIHN HaJl CYyIh(PaTOM HATPHUA U KOHIICH-
TPHUPOBAIH TIPH MTOHIKCHHOM AaBlieHHH. OCTaTOK OYHIIAIH C TOMOIIBI0 XpoMaTorpadu Ha CHIIMKaresie ¢ mc-
TIOJIF30BAHNEM STHJIAIICTAaTa U H-TeKCaHa B KA4EeCTBE YTIOCHTA C MOYUCHHUEM IIEJIEBOTO COSTNHEHHUS.

9P-MC m/z=680 (MH+).

Huarepmenunat 102b: 2-(3,5-6uc((9Z,12Z)-okraneka-9,12-nueH- 1 -uI0KCH ) PeHIIT )3 TAHOT

K cycnem3un mutuitamoMuauidruapuaa (671 mr, 17,6 mmons) B TeTparuapodypane (50 mir) MeIIeHHO
nobasnsin pactBop Muatepmennara 104a (6 T, 8,8 Mmonb) B TT'® (38 Mi). 3aTeM peakIMOHHYIO CMECh TIepeMe-
IIMBAJIH TIPU TEMIIEPATYPE OKPYKAIOMICH CPebl B TCUCHHE 3 U, TMTOCIIE 3TOT0 BPEMEHH PEaKIIMOHHYIO CMECh OX-
naknany Ha 6ane nmpu 0°C u racuiau Bomow (5 mit) u dtrnamnerarom (5 mit). PeakimmoHHyio cMech epeMenTiBaIn
B TeueHue 10 mMuH, 3aTeM OTQUIBTPOBEIBAIHN Yepe3 HeauT. OuiabTpaT KOHICHTPUPOBATIH MPH MOHIKCHHOM J1aB-
JICHHUU C TTOyYCHHUEM IIETICBOTO COCIMHCHUS.

OP-MC m/z=652 (MH+).

Uutepmenuar 102¢: 2-(3,5-6uc((9Z,12Z)-oxraneka-9,12-nueH- 1 -uaoKcH ) peHIIT )alie Talb 1T i

-77 -
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K pactBopy Unrepmeamara 102b (5,3 1, 8,1 Mmmonb) B auxiopmerane (86 M) A00aBIsUIA MEPUOIMHAH
JHecca-Maptuna (10,3 T, 24 MMoIb). PeakiimoHHyI0 cMech TiepeMeInBalIN TP TEMITepaType OKpYKaroIIen cpe-
Il B TCUCHHE 2 Y, MOCJE ITOr0 BPEMCHH PEaKIMOHHYIO CMECh TaCHIIM C TIOMOIIBIO TOOABJICHUS BOJHOTO pac-
TBOpa OMkapOoHaTa HaTpus. PeakMOHHYIO CMECh SKCTPAarHpOBalli JUXJIIOPMETAHOM, U O0bEIMHECHHBIC OPTaHU-
YECKHE CIIOM BBICYIIUBAIN HAJ CyIb(aToM HATPUS W KOHICHTPUPOBAIHU MPH TMOHIKEHHOM JaBieHuH. OCTaToK
OYUINAH C MMOMOIIBI0 XpOMaTorpaduy Ha CHITUKArese ¢ HCIOIb30BaHUEM ITHJIANECTATa U H-TEKCaHA B KaYeCTBE
JJFOCHTA C TIOJIYYCHUEM [IEJICBOTO COCTNHCHUS.

OP-MC m/z=649 (MH+).

Coenunenne mpumepa 102: 2-(3,5-6uc((9Z,12Z)-oxraneka-9,12-nuen- 1 -minoken)penmn)-N,N-1umeT-
STaHAMHH

K pacrBopy Untepmennara 102¢ (2,5 , 3,8 mmons) B atanosne (10 mur) u rerparunpodypane (10 mi) no-
0aBISUTH TUIPOXIOPHUI TUMETIwIaMuHa (627 Mr, 5,7 MMOJIb) ¢ IOCIEeIYOIIM T00aBiacHueM TpudTrwiamuHa (1,1
M, 7,7 Mmmoib) U uzonponokcuaa turana (IV) (2,1 r, 7,7 mMoinp). PeakinoHHyI0 cMech NMepeMEeINBaIN MPU
TeMIlepaType OKpY KaloIei cpesl, mocie yero 1o6asisuii ooprunpua Hatpus (216 mr, 5,7 Mmonb). Peakipon-
HYIO CMECh MIEPEMEINBAIN IPU TEMIIEPAType OKPYKaIOLIeH Cpeibl B TEUEHUE TOTIOIHUTENbHBIX 10 u.

PeaknmoHHyI0 cMech raciiii ¢ TIOMOIIBIO MEUIEHHOTO 100aBiieHHsT BOJBI (2 MJI) U IOJIYYEHHYIO CMECh
OTGUILTPOBBIBATH Yepe3 HeiauT. OCTaTOK MPOMBIBAIH TeTparuapodypaHoM, U 00beTMHEHHbIE QUIBTPATHl KOH-
[EHTPHPOBAIH TPH MOHIKEHHOM HaBlieHHH. OCTaTOK OYHINAIN C MOMOINBI0 XpoMarorpaduu Ha CHIIMKArele,
UCTIONB3YS MeTaHoI B auxiopmerane ¢ 0,1% ruapoxcnga aMMOHHS B Ka4eCTBE AITIOCHTA, C MOMYICHUEM Leie-
BOTO COCTUHEHUSI.

'H SIMP (400 MI'n, CDCls) & 6,36 (1, J=2,3 T, 2H); 6,32 (1, J=2,0 I'n, 1H); 5,44-5,32 (M, 8H), 3,93 (1,
J=6,5 I'u, 4H); 2,81-2,74 (m, 6H); 2,62-2,58 (M, 2H); 2,36 (c, 6H); 2,08 (T, J=6,9 T'n, 4H); 2,06 (T, J=6,9 I'my,
4H); 1,78 (B, J=7,0 I'y, 4H); 1,48-1,27 (m, 32H), 0,90 (1, J=7,0 T'm, 6H).

OP-MC m/z=678,7 (MH+).

Cunres npumepa 103:

Uutepmenuat 103a: metrn-3-(3,5-6uc((9Z,127)-oxraneka-9,12-mueH- 1 -unokcn ) heHUIT )aKpriar

o

K cycnensun runpuna Hatpust (60% maucnepcus, 18 mmons) B Terparuapodypane (50 mir), oxiaxaaeMoi
Ha 6ane nipu 0°C, noGasisum Tpumetidocdonoanerar (1,0 T, 18 Mmoinb). PeakimoHHy10 cMech IiepeMeInBaIm
B TedyeHne 10 MUHYT, 3aTeM MEUIEHHO N00aBJIAIM pacTBOp albIErH/a, MOJYyYEHHOTO C UCIIOIb30BaHHEM YCIIO-
BHI, aHAJIOTUYHBIX TeM, KOTOpbIe yKa3aHbl B ipuMmepe la, (7,5 T, 12 MMoip) B Terparuapodypane (25 ). Pe-
aKIIMOHHYI0 CMECh TIEpEMEINBAIA B TEUCHUE JOTIOTHUTEIBHOTO 1 9, 3aTeM J00aBisUIA BOAY CO JbI0M (5 Mi).
Peakimonnyto cmech dkcTparupoBanyu stianeratoM (3x100 mir), oObequHEHHBIE OpraHuYeckue (asbl BBICY-
MMBaIN HaJ Cylb(}aToM HATpUs U KOHIEHTPUPOBAIH NPH TOHWKEHHOM AaBieHHH. OCTaTOK OYHIIAIH C TIOMO-
MIBI0 XpoMaTorpaduu Ha CHIIMKAreie ¢ UCIOJIb30BaHUEM JTHIIALETaTa M H-TeKCaHa B KAYECTBE IIOCHTA C MOy~
YEHHEM IIEJIEBOTO COEANHEHUS.

TCX (cumukarens, 10% EtOAc B rexcane): R=0,77.

Uutepmenuar 103b: 3-(3,5-6uc((9Z, 12Z)-okxraneka-9,12-nueH- 1 -umokcu)heHn ) npomnat- 1 -o

K pactBopy Unrepmennara 103a (7,7 r, 11,1 mmomns) B TT'® (100 mur), oxnaxnaemomy Ha 6ane nipu 0°C,
nobaBnsy JIuTHRATIOMUHUATHAPUL (927 Mr, 24 MMoIb). PeakimoHHYIO cMech TepeMelnBaid B TeueHue 45
MUH, 3aTeM MEUICHHO J00aBIIsUIH BOAY CO JbIAOM. [loTydeHHyI0 cMech OTQIIBTPOBBIBAIN Yepe3 IETUT U (QHITb-
TpaT KOHIIEHTPHUPOBAIX MIPH MOHWKESHHOM JaBieHNH. OCTaTOK OYHIIAIH C TIOMOIIBI0 XpoMaToTrpauy Ha CHITH-
KareJye ¢ UCIOJIb30BaHUEM JTHIIAlleTaTa U H-TeKCaHa B KAYEeCTBE DIIIOCHTA C MOJIyYeHUEM 1IEJICBOTO COSANHEHUS.

TCX (cunukarens, 10% EtOAc B rekcane): R=0,21.

Hutepmenuar 103c: 3-(3,5-6uc((9Z,12Z)-oxraneka-9,12-nueH- 1 -uaokcn ) peHmw ) mponaHaib

H



040257

PactBop Unrepmenuara 105b (2,5 r, 3,8 mmoins) B Terparuapodypase (40 mi) go0aBisiin KO BTOPOMY
pacTBOpy 2-HOOKCHOCH30HHON KUCHOTHI (2,3 T, 8,3 Mmmoinb) B IMCO (8 mi). PeaknmoHHy!0 cMeCh IepeMeIin-
BaJIM IIpHU TEMIIEpaType OKpY’KalolleH cpelsl B TeueHne 2 4. PeakunonHyro cMmech pa30aBisiiyn 3pUpPOM U OT-
(bUIHTPOBBIBAIIN Yepe3 MeNuT. JJ00aBIsIN BOAY U PEAKITMOHHYIO CMECh AKCTPArupoBaiu AuxjaopMeTanoM. O0b-
eMHEHHbIE OPTraHWYEeCKNE CJIOW BBICYIIMBAIN HAll CyIb(PAaTOM HATPUS U KOHIEHTPUPOBAIN IPU HOHIKEHHOM
nmaByieHUH. OCTaTOK OYHIANHU C TOMOIIIBI0 XpoMaTorpadui Ha CHIIMKAarese ¢ UCTI0Nb30BaHUEeM dTHJIAIeTaTa U H-
TeKCaHa B Ka4eCTBE AJIFOCHTA C MTOMYyUCHHUEM IIeTICBOTO COSANHEHHS.

TCX (cumukarens, 10% EtOAc B rekcane): R=0,75.

Coenunenne mpumepa 103: 3-(3,5-6mc((9Z,12Z)-okraneka-9,12-nuen- 1 -niokcu)pennn)-N,N-1umeru-

npomnaH-1-aMuH
\T/\AQ/O\/\/\/\W

K pactBopy MuTepmennara 103c (2,0 1, 3,0 Mmoutp) B 3Tanose (40 mir) mo0aBisd THAPOXIOPU JUMETH-
nmamuHa (742 mr, 9,0 MmMoub), TpudTHIamMuH (913 Mmr, 9,0 MMonb) 1 uzonponokcua tutaHa (IV) (2,5 r, 9,0
MMOJIb). PeakIMOHHYIO0 CMeCh MepeMeIInBalli TIPH TeMIIepaType aMmuHa B Tedenue 10 4, mocie yero qo0aBisiiu
ooprunpun Hatpus (172 mr, 4,5 MMonb). PeakimoHHYIO0 cMech TIepeMEIINBAIIN MIPH TEMIIEPATYPE OKpYyKaromeh
Cpenbl B TeUEHHUE AOMOJHUTENBHBIX 10 4, mocie gero mobasisuim Boxy (2 mit). PeakimoHHyo cMech OTQHIBTPO-
BBIBAJIM Yepe3 IEIUT U OCTATOK MPOMBIBATH TeTparuapodypanoM. OUiIbTpaT KOHIECHTPUPOBAIU PU MOHUKCH-
HOM JnaBieHHH. OCTAaTOK OYMINAIK C IMMOMOMIBID XpoMaTorpaduu Ha CIJTUKAreie C UCIOJBb30BAaHHEM 3JFOCHTA
METaHOJIa W JUXJIopMeTana, MoauduuupoBaHHoro 0,1% THIPOKCHUIOM aMMOHUS, C MOJYYCHHEM IICIICBOTO CO-
CIMHCHUSL.

'H SIMP (400 MI', CDCl3) & 6,26 (z, J=2,0 T', 2H), 6,21 (t, J=2,3 I'y, 1H), 5,22-5,35 (M, 8H), 3,84 (t,
J=6,7 T'n, 4H), 2,71 (1, J=6,3 I'u, 4H), 2,49 (t, J=7,8 ', 2H), 2,22 (T, J=7,3 T'y, 2H), 2,15 (c, 6H), 1,98 (x, J=6,
9 I'y, 8H), 1,65-1,74 (m, J=7,0 I'u, 6H), 1,33-1,42 (m, SH), 1,15-1,33 (M, 33H), 0,82 (T, J=6,8 ', 6H) m.1.

9P-MC m/z=692,5 (MH+).

Cunre3 npumepa 104:

Wuarepmenuat 104a: quatnin-2-(3-(0€H3UITIOKCH )ITPOTTHIT ) MAIOHAT

K cycnienzun runpuna Hatpus (1,05 r, 26 Mmmoins) B TeTparuapodypane (40 M) 100aBISLITH TUITHIMAIIO-
Hat (7 T, 44 mmoutp). TTocie mpekpamieHus BoIAeIeHus Ta3a qo6asisum ((3-OpoMmponokcu)MeTmn)oeH3ou (5 T,
22 mMoib). PeakmonHyro cmech HarpeBaiu Ha 6ane npu 90°C B TedeHue 6 4, 3aTeM OXJIKIAIH 10 TeMIIepaTy-
PBI OKpYIKaromiei cpepl. PeakinoHHyo cMech pa30aBisiia AMATUIOBEIM 3¢upoM (100 MiT) 1 TpOMBIBAIH BOAOH
(100 mur). Boxnslit croi OTAETSUT M 9KCTPAarupoBak IUATWIIOBEIM d¢upoM (2x100 mir). OObeauHeHHBIE OpTa-
HUYECKUE CJION BHICYIINBAIN HaJ CyJIb(haTOM MarHus U KOHLEHTPUPOBAIH IPH MOHWKEHHOM AaBieHuH. OcTa-
TOK OYHIIAIIN C TIOMOIIBIO XpOMAaTOrpauu Ha CUIIMKArese ¢ UCIOIb30BAaHUEM ATUIAIIETAaTa U TeNTaHa B KauecT-
BE JJIIOCHTA C MOJYYCHHEM LIEJIEBOTO COCUHCHHSI.

'H SIMP (400 MTI'u, CDCl3) & 7,31-7,38 (m, 4H), 7,25-7,31 (m, 1H), 4,50 (c, 2H), 4,10-4,27 (m, 7H), 3,50
(1, J=6,3 ', 2H), 3,32-3,41 (M, 2H), 1,93-2,08 (M, 2H), 1,60-1,73 (M, 2H), 1,20-1,38 (M, 10H) m.x.

Wurepmennar 104b: 2-(3-(6en3unokcu)nporn)nponas-1,3-muon

©/\0/\/\(\OH
OH

K pactBopy UnTepmenuata 104a (7 r, 23 Mmmonb) B Terparuapodypane (100 M), oxmaxmaaeMomy Ha OaHe
npu 0°C, mo06aBisIM TUTHHATIOMUHUATHIPHUL (2,58 T, 68 MMOJB). OXTaKIaIoNTyI0 OaHIO YIAISIH U CMECh TIe-
peMeIIMBaIi IIPH TEMIIepaType OKPY)Kalolleil cpe/ipl B TeUeHHE HOYH. B peakMoHHYI0 cMech H00aBIIsLIIN JIed 1
CMECh IKCTparupoBaiy dTuianeratoM. Opranndeckyro a3y BBICYIIMBAIM HaJA Cyiab(paToM HaTpus M KOHIIEH-
TPUPOBAJIH TIPH TIOHWKEHHOM AaBieHUH. OCTaTOK OYMINAIN C ITOMOIIBI0 XpOMaTorpaduu Ha CHIIMKAarese ¢ ¥c-
MOJIb30BaHUEM ITHJIAIIETATa M TeNTaHa B KAYECTBE JIFOCHTA C ITOJYYEHHEM LIEIEBOTO COSTUHEHHUS.

'H SIMP (400 MT', CDCls) & 7,27-7,39 (m, 5H), 4,51 (c, 2H), 3,75-3,88 (m, 2H), 3,60-3,73 (m, 2H), 3,41-
3,55 (m, 2H), 2,39 (1, J=5,1 I', 2H), 1,76 (1, J=7,2, 3,5 I'n, 1H), 1,59-1,71 (M, 3H), 1,32-1,45 (M, 2H)

Wurepmennar 104c: 2-(3-(6eH3unoken)ponui)nponan-1,3-imuanrekcaHoar

o oj\/\/\
@/\ /\/\EO\
OW

K cmecu UuTepmenunara 104b (600 mr, 2,7 MMoutb), mupunuHa (466 Mr, 5,9 MMob) U 4-(IMMETHIAMIHO)
mupuauHa (16 mr, 0,13 Mmons) B auxiopmetane (30 M) mo6aBismu rekcanownxiaopun (792 mr, 5,9 MMonb).
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PeaknnoHHYI0 cMech MEpEeMEIINBAIN MTPH TEMIEPATYpe OKPYKAIOIICH cpeibl B TeueHHe 1 9, 3aTeM BHEUTUBAIIU B
6 M Bogubrit HCI (20 mur). CMech 3KCTparupoBaId JUITHIOBBIM dGUpoM (2x40 mi).

OObearHEHHBIC OpraHrndyeckie (as3bl BRICYIIMBATN Hal CyIb(aTOM HATPHUS U KOHIICHTPUPOBAIU TIPU II0-
HIDKEHHOM JaBieHud. OCTaTOK OYHUIIATH C MTOMOIIBI0 XpoMaTorpaduy Ha CHIIMKArelie ¢ UCIOIh30BAHUEM ITHII-
alerara v renTaHa B KauecTBe JIOCHTA C MOJIY4YCHHEM LEIEBOr0 COSHHEHNS.

'H SIMP (400 MTI'n, CDCl3) & 7,27-7,39 (m, 5H), 4,43 (c, 2H), 3,96-4,06 (M, 4H), 3,39-3,42 (t, 2H), 2,20-
2,24 (1, 4H), 1,94 (M, 1H), 1,52-1,60 (M, 8H), 1,39 (M, 2H), 1,17-1,26 (m, 10H), 0,80-0,85 (T, 6H) m.1.

HuTtepmenuat 104d: 2-(3-rumpokcunponi)nponan- 1,3 -AumigurekcanoaT

o]

HO ok/\/\
/V\[\

o
NN

Wntepmenuat 104c (1 1, 2,4 mmons) n namtagwmid (10 mac.% Ha yrie, 20 mr) nomemanu B Metanoi (10
MJI). B peakimoHHo# cMecH MOBBIMIANN JaBICHHE ¢ TIOMOIIBIO BOJIOpoaa 0 54 GyHT/KB.IIOHM U IIepEMEITHBAITN
NpU TeMIlepaType OKpyXarollel cpeiibl B TeueHne HouM. JIaBlIeHne CHUKAIN M PEaKIIMOHHYIO CMeCh OT(UIbT-
poBbiBaiK. OUIBTPAT KOHIIEHTPUPOBAIU MIPU TTOHMKEHHOM JIABIICHUH C TIOJIyYCHUEM [EJICBOTO COCANHEHHUSL.

'H SIMP (400 MT';, CDCl3) & 4,06-4,14 (m, 4H), 3,66-3,70 (v, 2H), 2,03-2,06 (M, 1H), 1,59-1,69 (M, 6H),
1,46-1,48 (m, 2H), 1,29-1,36 (m, 10H), 0,89-0,93 (M, 6H) M.z

WNurepmennar 104e: S-(rexcanomnokcn)-4-((reKcaHOMIIOKCH )METHI)IEHTAHOBAsI KUCIIOTa

K pactBopy UnTepmenuara 104d (760 mr, 2,3 MMoub) B amtetoHe (10 mur), oxmmakaaeMoMy Ha JIeIsTHOM 6a-
He, n06aBsu peaktus Jxonca (2 M, 1,8 MMoib). PeakmmoHHyI0 cMeCch MepeMeInBalii MPH TeMIIepaType OK-
pyxarorieit cpeasl B Tedenue 2 4. Jlo6aBmsum metaHod (1 M) ¥ peakIMOHHYIO CMECh TIEPEMEITUBAIN B TEUCHHE
5 MHH, 3aTeM KOHIICHTPUPOBAIU MPHU MOHKEHHOM JaBieHnr. OCTaTOK moMeriany B atmianeTar (50 M) u Boay
(540 mi) u opranuueckyo a3y coOMpav, BEICYIINBAIH HAJ CYyIh(aToOM HATPHS U KOHIICHTPUPOBAIU MPH TO-
HIDKEHHOM JaBieHud. OCTaTOK OYHUIIATH C MTOMOIIBI0 XpoMaTorpaduu Ha CHIIMKArelie ¢ UCIOJIb30BAHUEM ITHII-
areTraTa M TeNTaHa B KA4eCTBE JIFOCHTA C MOJYYCHHUEM 0XKHIAEMOTO MPOIYKTA.

OP-MC m/z=343 (M-H).

Wnrepmennar 104f: 4-((terparnapo-2H-nupan-2-uia)okcn )0y THIMETaHCYIb(pOHAT

PSS
O\/\/\o

K cmecn THP-3ammmennoro 1,4-0yranauona (9,2 v, 53 MMmoib) u Merancyabponmixiopuna (7,26 r, 63
MMOJIB) B auxiopmeraHe (50 mur), oxnaxgaeMol Ha JjiensHON Oane, noOaisiim TpudtwinamuH (16,0 T, 158
MMOJTB). OXJTaXIaronlylo 0aHI0 YAaIsaid U PEakIHMOHHYI0 CMeCh NepeMEIINBall MPH TEMIIEpaType OKpYyKaro-
et cpenpl B Tedenue 30 MuH. PeakiMOHHYIO CMeCh BBUTMBAIIM B BOAY €O JibaoM. Opranudeckyro ¢azy otneins-
M, BBICYIIMBAIN Haj Cynb(}aToM HATPUS U KOHIIEHTPHPOBAIHU IIPU NOHMKEHHOM JABJICHUHU C TIOJydCHUEM IIe-
JIEBOTO COEANHEHUSL.

'H SIMP (400 MI'ti, CDCl3) & 4,49-4,51 (m, 1H), 4,22 (1, 2H), 3,69-3,80 (M, 2H), 3,33-3,47 (m, 2H), 2,95
(c, 3H), 1,44-1,83 (M, 11H) m.1.

Warepmenuar 104g: 4-((terparumpo-2H-mupan-2-wmn)okcn )0y Tni-3-rupokcu-4-metin-5-(4-((tetparum-
po-2H-nupaH-2-m1)0KCcH )0y TOKCH)OeH30aT

SRS
C(O\/\/\ OJ\Q/\O\/\/\O
o

OH

Cmecwy UnTtepmenuata 104f (20,4 r, 81 mmonb), 3,5-muruapokcu-4-MeTuaOeH30WHOM KUCIoTH (4,12 T, 25
MMoJIb) 1 kKapOoHara xamms (13,55 r, 98 mmons) B mumetmindopmamune (100 M) HarpeBanu Ha 6ane mpu 80°C
B TCUCHHE HOYH. PEakIIMOHHYIO0 CMECh OXJTaXalH O TEMIIePaTyphl OKPYKAIOIIeH Cpeibl M BEUTUBAIIU B BOJY CO
mpaoM (150 mi). CMech IKCTparupoBaM AUATUIOBBEIM 3pupoM (2x150 M) 1 oObeAWHEHHBIC OPTAaHMYECKUE
(ha3bl BRICYIIMBAIN HAJ CYIb(ATOM HATPHUS U KOHIICHTPUPOBAIH MPY MOHKCHHOM JaBiacHUU. OCTaTOK OYHIIA-
JIM ¢ MOMOIIBI0 XpoMaTorpadu Ha CHIIMKArelie ¢ UCIOIh30BAHUEM 3THIALICTATa U TeNTaHA B KAYECTBE JIIIOCHTA
C TIOJIyYCHHUEM IEIICBOTO COCTUHCHUSI.

OP-MC m/z=479 (M-H).

Wnrepmenmar 104h:  4-((trerparnapo-2H-nupan-2-un)oxen)0ytuin-4-metuin-3-((9Z,127)-oxranexa-9,12-
nueH- 1 -mtoken)-5-(4-((tetparuapo-2H-mupaH-2-11)0KCH )0y TOKCH)OeH30aT
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OONO)K(;/C\/\/\O
o

e}

Cwmech Untepmennara 104g (2,07 r, 4,3 MMoutb), muHONenaMe3unara (1,78 r, 5,2 MMois) 1 kapOoHaTa Ka-
mas (2,38 1, 17,2 mMonb) B numerrndopmamue (20 mir) HarpeBaiu Ha 6ane nipu 80°C B Teuenune Houu. Peak-
IIHOHHYIO CMECh OXJIAXJAIH JI0 TEMIIEPaTyphl OKPY’KAIOMmIeH Cpeabl M BBUIMBAIN B Boay co JpaoM (150 mo).
CMechb 9KCTparupoBaiii TUSTHIOBEIM 3dupom (2x100 mur). Opranudeckre ¢as3pl 00beIUHSIN, BHICYIINBAIN HA
Cynp(GaToM HaTpHs W KOHIIEHTPHUPOBAIN IPU NOHIKEHHOM AaBiieHHH. OCTaTOK OYHIIAIH C TIOMOIIBI0 XpPOMAaTO-
rpaduu Ha CHJIMKArese ¢ UCIOJIB30BAaHUEM 3THIIAIETaTa f TelTaHa B Ka4eCTBE DIIIOCHTA C MOJTyYeHHEM IIeJIEBOTO
MPOAYKTA.

'H SIMP (400 MI'u, CDCl3) & 7,20 (c, 2H), 5,34-5,42 (M, 4H), 4,60-4,63 (M, 2H), 4,36 (t, 2H), 4,00-4,08
(M, 4H), 3,83-3,86 (M, 4H), 3,47-3,51 (m, 4H), 2,80 (1, 2H), 2,16 (c, 3H), 2,06-2,08 (M, SH), 1,73-1,84 (M, 14H),
1,51-1,60 (M, 20H), 1,29-1,37 (M, 18H), 0,90 (M, 4H) m.1.

Uutepmenuar 104i: (4-metun-3-((9Z,12Z)-okraneka-9,12-nuen- 1 -unokcn)-5-(4-((rerparunpo-2H-nupan-

2-MI1)OKCH )0y TOKCH)(hEeHUIT)METAHOIT
O
H O/\©/\O\/\/\OQ

0.

K pactBopy MuTepmennara 104h (1,55 1, 2,1 Mmonb) B TeTparuapodypane (25 mir), oxjakaaeMoMy Ha
nensHou OaHe, N00aBIsUH JTUTHHATIOMUHHATHIpUL (89 Mr, 2,3 MMOIE). OXITaKAAONyI0 0aHIO yIAISIN U pe-
aKIMOHHYIO CMECh IIEPEMEIINBAIH B TeUCHHE HOUHU. Jl0OaBIAIM JIe[ U CMECh 3KCTPAarupoBallkl STHIALETATOM.
Opranmnyeckyto (asy OTHENsN, BHICYIIHBAIN HAJl Cylb(haToOM HATpHUsA U KOHIEHTPUPOBAIN IPH MOHW)KEHHOM
JapneHnr. OCTaTOK OYMINAIM C MTOMOIIBIO XpOMAaTOTpaduy Ha CHIIMKAresie C MCIOIb30BAHUEM JITUIAIETAaTa U
TEeNTaHa B KAYECTBE 3JIFOCHTA C MOJIYIEHHEM IIEI€BOTO COCTUHEHMS.

'H SIMP (400 MT', CDCl3) & 6,54 (c, 2H), 5,34-5,44 (m, 4H), 3,97-4,03 (v, 4H), 3,85-3,87 (M, 2H), 3,49-
3,52 (m, 2H), 2,80 (1, 2H), 2,11 (c, 3H), 2,07-2,08 (M, 4H), 1,72-1,90 (M, 18H), 1,26-1,35 (M, 16H), 0,91 (1, 4H)
M.I.

Wnrepmenmnar 104j: 4-metun-3-((9Z, 12Z)-okranexa-9,12-nuen-1-nnoken)-5-(4-((rerparunpo-2H-nupan-
2-MI1)OKCH )0y TOKCH ) OCH3MIIMETAaHCYIL(OHAT

/S‘O/\©/\O\/\/\O

0.

K cmecu UnTepmenuara 1041 (580 mr, 1,0 Mmous) u MetaHcynbpoHmIxtopuna (143 mr, 1,2 MMoIb) B u-
xyopMmeTane (20 mir), oxJaxkaaeMoil Ha JensHoW OaHe, 100aBmIsuM TprdTWIAMUH (420 Mmr, 4,2 MMoIb). Oxtax-
JIafonTyto OaHI0 yAJISUIM ¥ PEaKIIMOHHYIO CMECh IIepeMEIINBAIIN TIPH TEMIIEpaType OKpYKalollei cpelpl B Teye-
Hue 30 MUH, [TOCJIE Yero peakIMOHHYI0 CMECh BEUTUBAIM B BOXY €O JIbJoM. Opranuueckyo a3y cooupaii, Bbl-
CYIIMBAJIM HaJl CyNb(haToM HATpPHs M KOHIECHTPUPOBAIH IIPH IIOHWKEHHOM JaBJICHUH C TOJyYCHHUEM LEJIEBOTO
COEIMHEHUsI, KOTOPOE HCIIOJIb30BAIN 03 JIOTOTHUTEIHLHON OUYMCTKH.

Warepmenuat 104k: N,N-gumernn-1-(4-metun-3-((9Z,127Z)-oxraneka-9,12-nuen- 1 -mmokcn)-5-(4-((tetpa-
rupo-2H-nmpan-2-mr)okcu )0y TokeH ) (heHrIT )MeTaHAMUH

O
\T/\E;KO\/\/\OQ

o} — —

Wuarepmenuat 104j (660 mr, 1,0 Mmmons), noaua Hatpus (600 mr, 4,0 MMomb) U quMmeTriIaMuH (2M B TeT-
parunpodypane, 2 MiT) moMenany B guMetmiadhopmamu (5 Mia). PeakimmoHHy0 cMech repMEeTHIHO 3aKPhIBAIH U
Harpesanu 10 120°C ¢ moMOIIbI0 MUKPOBOJIHOBOTO U3Iy4YeHUs B TeueHue 40 MuH. PeaklilnoHHYI0 CMeCh OXJIaX-
Jaly 10 TeMIIEpaTypbl OKpYy’Karolled Cpeabl U KOHLEHTPUPOBAIHN MPH MOHWKEHHOM JaBieHHU. OCTaToK pac-
TBOpsUTH B otHianerare (50 mu) u npomeiBanu Bogoi (50 mur). Opranuueckyto ¢asy coOupaiH, BHICYIINBAIN
HaJl Cynb(haToM HATPUsI U KOHIEHTPUPOBAIIM TIPH IMIOHKEHHOM JaByieHHH. OCTaTOK OYMINANHU C TIOMOILBIO XpO-
Marorpauy Ha CHIHMKaresie ¢ UCIOJIb30BAaHUEM JNXJIOpPMETaHa U METaHOJIA B KaYECTBE AIIIOCHTA C TIOJydYeHUEM
L[EJIEBOTO COCTUHEHUS.

OP-MC m/z=586,3 (MH+).

Uutepmenuar  1041:  4-(5-((numetunamuno )MeTw )-2-MeTHI-3-((9Z,127)-0kTaneka-9,12-nueH- 1 -uok-

cu)peHokcrn)0yTaH- 1 -0
|

SN N S N
K pactBopy Mutepmennara 104k (520 mr, 0,89 mmois) B metanoste (10 mur) no6asmsum Boguabiii HCI (2 M,
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2 ). PeakmoHHyI0 cMech TIepeMEIIUBAIU MIPU TEMIIepaType OKpyKaromieH cpenbl B TeueHue 30 MUH, 3aTeM
KOHIICHTPUPOBAIH TIPH MOHKECHHOM JaBlicHHHA. OCTaTOK PacTBOPSUIM B TONyose (3 MII) U KOHICHTPUPOBAIU
MPY MOHW)KEHHOM JaBJICHUH C MOJYYECHHEM LIEIIEBOI0 COSIUHEHHS B BUJIE COJIM THAPOXIIOPU/A.

3P-MC m/z=502,3 (MH+).

Coenunenne mpumepa 104:  2-(3-(4-(5-((mumeTmiamMmuuo )MeTHn )-2-MeTuA-3-((9Z,127)-okraneka-9,12-
JMeH- | -IT0KCH ) heHOKCH )0y TOKCH ) -3 -OKCOTIPOTTHI ) TIPOTIaH- 1 ,3 - MU ANTreKcaHoaT

[e]
° OJ\/\/\
IR Qasand BN
O
S e e e e Ny S o

K pactBopy Untepmennara 104e (250 mr, 0,73 mmons) no6asisimn EDCI (167 mr, 0,871 Mmois), aumso-
npormmTwiaMud (0,190 M, 1,1 MMons) u 4-(mumermnamuso )mupunud (1,8 mr, 0,015 MMons). PeaknuoHHyo
CMeCh MepeMENINBAIN B TeUeHUE | 4 NpU TeMIepaType OKPY)KaloIei cpesbl, 3aTeM J00aBIsUIN CIIUPT DKCIIe-
pumenta 1041 (480 wmr, 0,892 MMonb). PeakumoHHyI0 cMech MepeMenInBaiy Npu TeMIepaType OKpysKarouien
cpelbl B TEUCHHE HOUM U 3aT€M KOHLEHTPUPOBAIIU MPU MOHIKEHHOM AaBiaeHUU. OCTaTOK OYUINANH ¢ TOMOIIBIO
XpoMaTorpauu Ha CHIIMKarelyie ¢ UCIOJIb30BaHUEM IHXJIOpMETaHa M MeTaHoia ¢ Moaudukatopom 1% ykcyc-
HOH KHcI0TOH. @pakuny, coaeprkalie NpoIyKT, IPOMBIBAIM PACTBOPOM OMKapOOHATa HATPHS M KOHIEHTPHPO-
BaJIM IIPU TIOHMXEHHOM AaBieHHH. OCTaTOK MOBTOPHO OYHIIAIN C MOMOIIBIO XpOMAaTOTpaduy Ha CHITMKArele C
UCTIONIb30BaHUEM 3THIIALIETATa U FENITaHa B KAYECTBE AIIIOCHTA C MOyYSHNUEM IIEJIEBOTO COCANHEHUSL.

'H SIMP (400 MI'u, CDCl;) & 6,48 (c, 1H), 6,47 (c, 1H), 5,32-5,44 (m, 4H), 3,95-4,19 (M, 10H), 3,37 (c,
2H), 2,80 (T, J=8 I'u, 2H), 2,42 (T, J=8 I', 2H), 2,32 (T, J=8 I'm, 4H), 2,25 (c, 6H), 2,10 (c, 3H), 2,08 (nx, J=8
I'y, 4H), 1,86 (x, J=5I'ny, 4H), 1,64 (M, 4H), 1,27-1,48 (M, 24H), 0,91 (1, J=8 I';, 9H) m.x1.

9P-MC m/z=828,4 (MH+).

Cunres npumepa 105:

Hurepmenuat 105a: 8-mekaHaMUJ00KTaHOBAs KUCIIOTA
e}

(¢]

K pacrBopy mexanomnxnopuaa (3,73 r, 20 mmons) u nupuausa (3,10 T, 39 Mmob) B auxiopmerane (50
MIT) TOOABIISITH 8-aMHHOKANPWIOBYI0 KHUCIOTY (3,27 T, 21 mMmonb). CMech NepeMelInBaiy Ipu TEMIIepaType
OKpYXaromiei cpeapl B TeueHue 2 4. CMech pa30aBisia BOJOH U ANXJIOPMETAHOM U BOAHYIO (pa3y MOBOIUIH IO
pH ot 4 1o 6 ¢ momomisio pactBopoB 1 N Bomuo#t HCl u 6ukap6onara HaTpus. Opranudeckyro Ga3y OTAeIs I |
TPOMBIBANK BOo0#. OpraHmieckyro (as3y BEICYIIMBAIH HAJ Cylb()aTOM Maravs W KOHIEHTPUPOBAIH IIPH ITOHH-
JKeHHOM JaBiIeHHH. OCTaTOK OYMINAIH C MTOMOINBI0 XpoMaTorpadui Ha CHIIMKArelie C MCIOJIB30BAaHUEM AITHII-
arieTaTa M TenTaHa B Ka4ecTBE DJIOCHTA C MOJIYyUYCHHUEM IIEJIEBOTO COSNHECHHUS.

TCX (cunukarens, 5% MeOH B IXM): R=0,25.

Coenunenne npumepa 105: (5-((mumerninamuno)MeTnin)-1,3-penunen)ouc(mermien)onc(8-aexkanaMmmuao-
OKTAHOAT)

ITpumep 105 moxeT ObITh MONydeH U3 MHTepMennara 105a ¢ UCTIOIB30BAaHUEM YCIIOBUH, aHATOTHYHBIX
TeM, KOTOpBIE OINKCaHbI JAJI1 CUHTE3a Ipumepa 77.

'H SIMP (400 MI't, CDCl3) & 7,21 (c, 2H), 7,18 (¢, 1H), 5,90 (1, J=5,4 T'i, 2H), 5,05 (c, 4H), 3,38 (c, 2H),
3,17 (x, J=6,9 T'n, 4H), 2,31 (T, J=7,5 T'm, 4H), 2,20 (¢, 6H), 2,11 (1, J=7,7 I'y, 4H), 1,62-1,53 (M, 8H), 1,46-1,39
(M, 4H), 1,27-1,21 (M, 36H), 0,82 (1, J=6,9 'y, 6H) m.1.

9P-MC m/z=786,5 (MH+).

Cunre3 npumepa 106:

HuTepmenunat 106a: TpeT-0yTri-6-(((HOHUIOKCH )KapOOHMI )OKCH ))TeKCaHOAT

J ;
O\”/\/\/\OJ\O/\/\/\/\/

(0]

K pactBopy 4-aHuTpodenunxioppopmuata (3,75 r, 19 mmons), 4-(mumerunamuno ))mupununa (0,65 r, 5,3
mMMonb) 1 upuauHa (3,15 1, 40 MMoib) B auxiiopmerane (30 M) o0aBisM TPET-OyTHII-6-THIPOKCUTEKCAHOAT
(2,5 r, 13 MMonb). PeakunoHHyIo cMech NepeMeInBalld IpU TEMIIepaType OKpY)KalolleH cpe/ibl B TeYeHUE HO-
yn. Jlo6aisiin HoHaHou (5,75 1, 40 MMOJIB) M cMeCh NIepeMelInBalIi IPU TeMIIepaType OKpY Karolieil cpesibl B
TedeHue Houd. CMech KOHIIEHTPUPOBAIH MPH MOHIKEHHOM JaBJIEHUH M OCTATOK OUUILAIH C MIOMOIIBIO XpOMa-
Torpaduu Ha CHJIMKaresie ¢ UCIOJIb30BaHMEM ITUIIAIIETATa U TelTaHa B KAYECTBE JNIIOEHTA C MOTyUCHHUEM LIejIe-
BOTO COCTUHEHMS.
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TCX (cmnukarens, 20% EtOAc B renrane): R=0,58.

Hutepmenuat 106b: 6-(((HOHIITOKCH)KapOOHMIT)OKCH ))TeKCAHOBAs KHCIOTa
o

HOY\/\/\OJ\O/\/\/\/\/
o)
PactBop MuTepmennara 106a (2,42 T, 6,7 Mmoinb) B TpudTopykcycHoit kucnore (3,0 Mi1) mepeMeInBain
IPY BpallleHNH B TeUEHHE | MUH, 3aTeM KOHIEHTPHPOBAIU IIPH MOHIKEHHOM JAaBieHHH. OcTaToK pacTBOPSUIN B
Jquxyiopmerane (10 MiT) ¥ KOHIEHTPUPOBAJIM IPH MOHM)KEHHOM JABJIEHUH C ITOJIY4YEHHEM LIEIEBOr0 COSTUHEHHS.
'H SIMP (400 MI', CDCl3) & 10,20 (yurc, 1H), 4,18-4,13 (m, 4H), 2,45 (, J=7,3 T, 2H), 1,76-1,64 (M,
6H), 1,50-1,27 (m, 14H), 0,89 (m, 3H) m.x.
Coenunenne npumepa 106:  (5-((mumeTtmnamuHo))MeTnn)-1,3-permnen)onc(meTuren)ounc(6-(((HOHMIT-
OKCH )KapOOHII)OKCH ) T€KCaHOAT)

[Mpumep 106 moxer ObITh NONTydeH u3 MHTepMennara 106b ¢ MCIONB30BaHUEM YCIOBHM, aHAJIOTUYHBIX
TeM, KOTOpbIE IPUMEHSIOTCS I CUHTe3a ipumepa 77.

'H SIMP (400 MTI'u, CDCls) 8 7,26 (c, 2H), 7,23 (c, 1H), 5,10 (c, 4H), 4,12 (r, J=6,7 T'ni, 8H), 3,43 (c, 2H),
2,38 (1, J=7,5 I'y, 4H), 2,25 (c, 6H), 1,73-1,62 (m, 12H), 1,46-1,27 (M, 28H), 0,88 (M, 6H) Mm.x.

OP-MC m/z=764,3 (MH+).

Cunre3 npumepa 107:

WNuarepmenuat 107a: 4-((1,3-0uc(0KTaHOMIOKCH )TIPOTIaH-2-HJT)OKCH )-4-0KCOOyTaHOBAsI KUCIIOTA

O

73/\/\/\/
OX\AOLOK\/\/\/

K pactBopy 1,3-mukanpmimna (1,0 r, 2,9 mmomns) B Toyosie (12 M) no0aBisuid SHTAPHBIA aHTHIPHT
(0,320 1, 3,2 MMoITB). PeakiimoHHYIO0 cMeCh TePMETHYHO 3aKPhIBAIA M HATPEBAIH NP MUKPOBOIHOBOM O0ITyHe-
Hun npu 140°C B Teuenue 40 MuH. PeakninoHHy0 cMech OXJIaKAalu JO TEMIIEPATyphl OKpYXKaroIied cpensl U
KOHIICHTPUPOBAIX TIPH HOHIKEHHOM naBieHun. OcraTok cycneHauposaind B JJXM u orduiasTpoBeIBaIN Yepes
nenuT. OuIbTpaT KOHICHTPUPOBAIH IPH NOHIKEHHOM JaBJICHHUH C ITOTyYCHHUEM IIETICBOTO COCIMHEHHS.

'H SIMP (400 MI't, CDCl3) & 13,26 (yurc, 1H), 5,32-5,26 (m, 1H), 4,35-4,28 (v, 2H), 4,23-4,15 (M, 2H),
2,70-2,65 (m, 4H), 2,38-2,31 (M, 4H), 1,70-1,55 (M, 4H), 1,40-1,20 (M, 16H), 0,91-0,88 (M, 6H) m.1.

Coenunenne mpumepa 107: 6uc(1,3-6uc(okranomnokcn)npomnad-2-mi)-O,0'-((5-((xuMeTrIIaMuHO )METHIT )-

1,3-enmieH)ouc(METHIICH) ) IUCYKITHHAT
o o
O PN
o
)kv/jg Tj\

\l\ll Oj\/\/\/\
o)\/\go\foj\/\/\/\
Oj\/\/\/\

ITpumep 107 moxeT ObITh MoONydeH U3 MHTepMennara 107a ¢ UCTIOIB30BAaHUEM YCIIOBUH, aHATOTHYHBIX
TeM, KOTOpBIE OINKCAaHbI JJI1 CUHTE3a Ipumepa 77.

'H SIMP (400 MI'u, CDCl;) & 7,27 (c, 2H), 7,23 (c, 1H), 5,30-5,25 (M, 2H), 5,13 (c, 4H), 4,34-4,28 (M,
4H), 4,21-4,13 (M, 4H), 3,43 (c, 2H), 2,70-2,67 (m, 8H), 2,35-2,30 (M, 8H), 2,25 (¢, 6H), 1,65-1,58 (M, 8H), 1,32-
1,27 (m, 32H), 0,88 (M, 12H) M.

9P-MC m/z=1048,5 (MH+).

Cunre3 npumepa 108:

Wnrepmenmar  108a:  (9Z,12Z)-4-(3-dpopmun-5-(4-ruapoxkcndyTokcn)peHoKeH )0y THIIoKTaneKa-9,12-

JueHoar
H

o) O\/\/\OH
(0]

O\/\/\O - —

K pactBopy nmHoneBoit kuciotsr (2,33 1, 8,3 Mmous) B auxisopatane (21 mur) nobasmsuimm EDCI (2,41 T,
12,6 mmons), JUIIDA (1,63 r, 12,6 mmons) u IMAII (0,10 r, 0,84 MMmoinb). JJoOaBisiin qUOI, MOTyYSHHBIH ¢
MCIIOJIb30BAaHUEM YCJIOBHH, aHAJIOTMYHBIX TE€M, KOTOPHIE OIMCaHbl B IpuMepe 99e, 1 peaknnoHHYIO CMeCh rep-
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METHUYHO 3aKpBhIBAIH, U HarpeBaJM MPU MUKPOBOJIHOBOM oOiydernn mpu 80°C B Teuenue 20 muH. Peakimon-
HYI0 CMECh OXJIAXKIAIU J0 TeMIIEPaTyphl OKPYKAIOUICH Cpellbl U KOHIICHTPUPOBAIU MPH MTOHIKCHHOM JIaBJIC-
HUK. OCTaTOK OYHIIAIU C TOMOIIBI0 XpoMaTorpadu Ha CHITUKArese ¢ UCIOJIb30BaHIEM ITHJIANETATa U TeITaHa
B KQUeCTBE AJIIOCHTA C MOCICAYIONINM HCIIOIB30BAHHEM METAaHOJA M JUXJIOPMETaHA B KaUeCTBE JIFOCHTA C IMO-
JIy9EHHEM LIEJIEBOT0 COCTUHEHHSL.

'H SIMP (400 MI', CDCl3) & 9,90 (c, 1H), 7,00 (1, J=2,3 T, 1H), 6,69 (x, J=2,3 T, 1H), 5,22-5,47 (m,
4H), 4,15 (T, J=6,1 I'u, 2H), 3,97-4,10 (M, 2H), 2,77 (1, J=6,5 ', 2H), 2,31 (T, J=7,7 'y, 2H), 1,97-2,14 (M, 4H),
1,72-1,97 (m, SH), 1,46-1,70 (m, 4H), 1,23-1,45 (m, 15H), 0,89 (T, J=6,8 'y, 3H) M.x.

Watepmenuar  108b:  (9Z,127)-4-(3-(4-((Z)-monen-8-eHOMITOKCH )0y TOKCH)-5-hopmuniheHOKCH ) Oy THIT-
oKkTazeka-9, 12-nueHoar

K pacrBopy nozneu-8-enoBoit kuciots! (60,1 mr 0,30 mmouns) B auxiopatane (690 mxin) no6asnsiu EDCI
(79 mr 0,41 mMmoItp), muu3onponmIdTIIIAaMUH (53 Mmr, 0,41 MMoJb) U 4-(muMeTwTaMuHO )upuanH (3,4 mr, 0,03
MMoutb). JloGasistmn Matepmeanar 110a (150 mr, 0,28 MMOJIB) U peaKIIMOHHYIO CMECh TEPMETHIHO 3aKPhIBAIH U
HarpeBajgy Ipy MUKPOBOJIHOBOM oOmydeHuu npu 80°C B Teuenne 20 MuH. PeaknmoHHYI0 cMech KOHIIEHTPHPO-
BaJIM TIPH IOHM)KEHHOM JaBlieHnH. OCTaTOK OYHIIAIH ¢ IOMOILIBIO XpoMaTorpaduy Ha CHIMKaresie ¢ UCIoIb30-
BaHMEM 3THJIALIETATa U FENITaHA B KAUECTBE DJIFOCHTA C MOCJIEAYIONINM HCTIOIb30BAaHUEM METAHOIA U AUXJIOpMe-
TaHa B KAYECTBE HIIIOCHTA C TIOIyYCHUEM LIENIEBOTO COCANHEHNUS.

'H SIMP (400 MI'u, CDCl;) & 9,90 (¢, 1H), 7,00 (m, J=2,3 I'n, 2H), 6,69 (1, J=2,3 T, 1H), 5,23-5,45 (M,
6H), 4,15 (T, J=6,1 I'n, 4H), 4,03 (T, J=5,9 ', 4H), 2,77 (T, J=6,5 T'y, 2H), 2,31 (T, J=7,7 ', 4H), 1,94-2,12 (m,
8H), 1,75-1,94 (m, 8H), 1,51-1,72 (m, 6H), 1,21-1,45 (M, 23H), 0,79-1,02 (M, 6H) m.1.

Coenunenne mpumepa 108: (9Z,127)-4-(3-((aumernnamuno))MeTHin)-5-(4-((Z)-nonen-8-eHonIokcn ) 0y-
TOKCH)(heHOKCH )0y THIIOKTaIeKa-9, 1 2-1ueHoaT

o

\N/\Q/O\/\/\OM\/\:/\/

|
o

O~0 —_

ITpumep 108 moxeT ObITH MosydeH u3 MHTepMenuata 108b ¢ MCHOMB30BaHUEM YCIIOBUH, aHATOTHYHBIX
TeM, KOTOpbIe IPUMEHSIOTCS ISl CHHTEe3a IpuMepa 33.

'H SIMP (400 MTI't;, CDCls) & 6,48 (1, J=2,26 'y, 2H) 6,35 (1, J=1,00 'y, 1H) 5,37 (1, J=4,77 'y, 5H) 4,15
(c, 4H) 3,98 (c, 4H) 3,36 (c, 2H), 2,74-2,83 (M, 2H) 2,32 (1, J=7,53 T'u, 4H) 2,25 (¢, 6H) 1,96-2,11 (m, 8H) 1,77-
1,91 (m, 8H) 1,60 (c, 8H) 1,27-1,43 (M, 23H) 0,88-0,95 (M, 6H) m.x.

3P-MC m/z=754,5 (MH+).

Ipumep 109. (9Z,127)-4-(3-((AumeTrmamMuHO )MeTHIT-5-(4-((3-OKTHITYHACKAaHOWI )OKCH )0y TOKCH ) peHO-
KCH)OyTHIIOKTaieka-9,12-mueHoar

ITpumep 109 MokeT OBITH MOTYYCH C MCTIOIH30BAHHUEM CIIOCOOOB, aHATOTHYHBIX TEM, KOTOPbIE TIPUMEHS-
1oTcs 1yt mosrydenust atepmenuata 97¢ u mpumepa 108.

'H SIMP (400 MTI'ti, CDCl3) & 6,49 (n, J=2,01 T'u, 2H) 6,36 (1, J=4,30 T, 1H) 5,37 (1, J=5,77 Tu, 4H)
4,11-4,19 (M, 4H) 3,98 (1, J=5,65 T'm, 4H) 3,40 (c, 2H) 2,79 (1, J=6, 65 I'n, 2H) 2,23-2,34 (M, 10H) 2,07 (7,
J=7,78 I'ny, 5H) 1,79-1,90 (m, 9H) 1,23-1,40 (M, 44H) 0,86-0,94 (M, 9H) m.n.

OP-MC m/z=854,5 (MH+).

Cunres npumepa 110:

Wnrepmennar 110a: 2-(4-rugpoxcudyTiin)nponan-1,3-1nunanokraHoar

Hutepmenuat 110a MOKET OBITh MOJNIYYCH C UCIOJIB30BAHUEM YCIOBHUI, aHAJTOTHYHBIX TeM, KOTOPBIC TPH-
MeHsroTCs B cuHTe3e UuTepmenuarta 104d. JlaHHBIN WHTEpMEIHWAaT HCIONB30BAId HEMOCPEACTBEHHO Ha Clic-
JYIOIIEH cTanuu 0e3 OYNCTKH.

Wurepmenmar 110b:  (((5-dpopmmin-1,3-pennnen)onc(oken))ouc(0yran-4, 1 -numn))onc(nponan-3,2,1-tpu-
WIT)TETPAOKTAHOAT
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O/W/[/OWW
OT./@OK/\/QOT(\/\/\/

\r(\/\/\/

[e]
HuaTtepmenuat 110b Moxker ObITh monydeH n3 MaTepMenuata 110a ¢ WCmosib30BaHWEM YCIIOBHH, aHAJO-

TUYHBIX TEM, KOTOpPbIE IpUMeHs0oTCs B cuHTe3e MaTepmenuara 104f u Uatepmenuara 104g.
'H SIMP (400 MTI'ti, CDCLy) & 9,87 (¢, 1H), 6,97 (c, 2H), 6,67 (c, 1H), 3,96-4,11 (m, 12H), 2,29 (t, 8H),
2,00 (m, 2H), 1,76-1,82 (M, 4H), 1,58-1,61 (M, 12H), 1,41-1,45 (m, 4H), 1,25-1,27 (M, 34H), 0,87 (1, 12H) M.z
Coemunenne mpumepa  110:  (((5-((mumeTtmnamuno)metnin)-1,3-ennsnen)ouc(okcn))onc(oyran-4,1-
Jn ) )ouc(nporman-3,2, | -Tpumn) TeTpaoKTaHOAT

IMpumep 110 moxer ObITh noxyueH u3 MuTepmenuata 110c ¢ MCIONB30BaHUEM YCIOBHIA, aHATOTUYHBIX
TeM, KOTOPBIC OTMMCAHBI JJIsI TIOTydeHHsI mpumepa 33.

'H SIMP (400 MT', CDCls) & 6,49-6,44 (m, 2H), 6,35-6,31 (m, 1H), 4,14-4,01 (M, 8H), 3,97-3,90 (M, 4H),
3,35 (c, 2H), 2,34-2,27 (m, 8H), 2,25 (c, 6H), 2,08-1,98 (M, 2H), 1,82-1,71 (m, 4H), 1,68-1,38 (m, 16H), 1,36-
1,19 (m, 32H), 0,93-0,84 (M, 12H) m.1.

9P-MC m/z=932,6 (MH+).

Cunre3 npumepa 111:

WuaTtepmenuart 111a: 2-(THApOKCUMETII) IPpOTIaH- 1,3 - AN THOKTAHOAT

o

OJK/\/\/\
HOAKOLV\/\

K pactBopy oktanomnxmopuaa (12,3 r, 75 mmois) B muxiopmerane (50 mur) modasmsumu JJMAIL (1,84 1, 15
mmoub) 1 nupuauH (11,9 r, 150 MMons). CMech mepeMeIBaIi Ipy TEMIepaType OKpysKarolei cpeabl B Teue-
HHe 5 MHH, 3aTeM pobaBisun 2-(ruapokcumernn)-1,3-nponanauon (4,0 r, 38 MMoib). Peakiimonnyro cMech rie-
peMeluBanu Ipyu TeMIepaType OKpyXKarollel cpeasl B TeUeHHe HOUH, 3aT€M KOHIIEHTPUPOBAIU MPH MOHIKEH-
HOM JaBiieHHH. OCTAaTOK OYMINAIN C TOMOLIBI0 XpoMaTorpad iy Ha CHIIMKAresie ¢ UCIOIb30BaHNEM dTHIAIeTaTa
Y TENTaHa C MOIyYCHHUEM LENEBOTO MIPOIYKTA.

TCX (cumukarens, 20% EtOAc B rentane): R=0,21.

Warepmenuar  111b:  (((5-dpopmuin-1,3-penmten)onc(okcn))ouc(merunen))ouc(mpomnan-3,2, 1 -rpuni)re-

TpaoKTaHOaT

oﬁ/o\oi/\/\/\

e}
OW
° o/\ﬁ o
H OM
Wurepmenmnar 111b mMoxer ObiTh nomyuen u3 Mutepmenuara 111a ¢ ucnosp30BaHNEM yCIOBUH, aHAJIO-
TUYHBIX TEM, KOTOPBIE IPUMEHSIOTCS T mTosryaeHus atepmenuata 18b.
TCX (cumukarens, 20% EtOAc B rentane): R=0,44.

CoennHeHme nmpuMepa 111: (((5-((mameTtnnamunO )MeTHN )- 1 ,3-hennnen)ouc(okcn))ouc(MeTH-
nieH))ouc(mporman-3,2, 1 -TpUni) TeTpaOKTaHOAT

o""0 O

OJ\/\/\/\
(e) [¢]
| M@\ OJKA/\/\
AN o/\ﬁ o
Ok/\/\/\
IIpumep 111 moxeT ObITh ToNydeH u3 MHTepMenuaTta 111b ¢ ucnonb30BaHUEM YCIIOBUH, aHATOTHYHBIX

TeM, KOTOpbIE IPUMEHSIOTCS IS TTOJIyIeHHs TpuMepa 33.
'H SIMP (400 MI'u, CDCl;) 5 6,51 (c, 2H), 6,37 (c, 1H), 4,25-4,22 (v, 8H), 4,00-3,98 (v, 4H), 3,52 (yi.c,
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2H), 2,53-2,50 (M, 2H), 2,34-2,30 (M, 14H), 1,65-1,58 (M, 8H), 1,31-1,25 (m, 32H), 0,87 (M, 12H) m.x1.
OP-MC m/z=848,4 (MH+).
Mpumep 112. (92,9'Z,127,12'Z)~((5-(mapponunun- 1 -unmetnn)-1,3-penunen)ouc(okcn))onc(dyran-4, 1 -

numn)ouc(okraneka-9,12-auenoar)
o]

Casas o

O\/\/\O = =

IMpumep 112 moxer ObITh MoydeH u3 VHTepMennara 38b ¢ MCHONB30BaHMEM YCIIOBHH, aHAJOTHYHBIX
TeM, KOTOPBIE IPUMEHSIOTCS Ul NOIy4eHus mpumepa 38.

'H SIMP (400 MT', CDCl;) 8 6,52 (c, 2H), 6,35 (c, 1H), 5,44-5,32 (m, 8H), 4,15 (r, J=5,6 T'u, 4H), 3,98 (1,
J=5,1 ', 4H), 3,57 (c, 2H), 2,79 (1, J=6,4 I'n, 4H), 2,54 (ym.c, 4H), 2,32 (1, J=7,5 'y, 4H), 2,07 (x, J=6,7 I'y,
8H), 1,79-1,90 (m, 12H), 1,68-1,59 (M, 5SH), 1,42-1,27 (m, 27H), 0,91 (1, J=6,8 I'y, 6H) M. 1.

3P-MC m/z=862,8 (MH+).

Cunre3 npumepa 113:

WuaTtepmenuat 113a: MeTHII-3-reKCHITHOH-2-€HOAT

O
\O =

K cycnensun ruapuna Harpus (60% B mapadpunoBom macie, 14,16 r, 335 mmous) B TT® (500 mur), oxia-
JKITaeMOM Ha JieIsTHOH OaHe, MeUIeHHO 100aBisun TpuMeTmindochonoanerar (50,74 1, 278,8 mmons). Uepes 2 4
MEJUIEHHO JOOaBISLIH TpUAeKaH-7-0H (6,5 T, 32,8 MMOB) U peakIMOHHYIO CMeCh HAarpeBalil 10 TEMIIEpaTyphI
OKpyXxaromiei cpenbl. Uepes | 4 peakIMOHHYIO CMECh HarpeBaJd ¢ OOpaTHBIM XOJOMMIBHUKOM. [locne 4 nueit
PEAKIIMOHHYIO CMECh OXJIKIAIH U Mo0aBIsuH AJis ramenus peakiuonnoit cmecu 1 N HCI (Boan.). Peakinon-
HYIO CMECh KCTparupoBany stuianeratoM (3x200 mir). O0beMHEHHBIE OPraHUYECKUE SKCTPAKTHI BHICYIIBAIIH
HaJ Ccynb(haToM HATpHsl, OT(UIBTPOBBIBANINM M KOHICHTPHUPOBATIH NPH TOHMXECHHOM aaBieHuH. KoHIeHTpar
OUMIIATH Ha CHIMKAareje, UCIOIb3ys CMECh 3THIIAIETAT/TEKCAaH B KaUECTBE BIIFOCHTA, ¢ HomydeHueM 8,0 T merne-
BOTO TIPOIYKTA.

TCX (cumukarens, 10% stunamerarta B rekcane): R=0,72.

Uutepmenuar 113b: 3-rekcunHoH-2-¢H-1-01

HO/V/CC/V

K pacrBopy Unrepmennara 113a (8,1 r, 31,9 mmons) B TT'® (100 M), oxnaxxaaeMomy Ha JIeAssHOW OaHe,
JNO0aBISIIM THAPU AUU300yTHiIamoMuHus (25% B Tomyoune, 54,4 mi, 95,6 Mmmoins). Yepes 30 MUH peakIMOH-
HYI0 CMECh JOBOIMIN 0 TeMIepaTyphl okpyxaromeil cpeasl. [locne 6 4 peakIMOHHYI0 CMeCh OXJIaXAalnd Ha
JensHOM Oane u racuiy Boxoi co saoMm (50 mur) u IN HCI (Boxn., 15 mur). PeakunoHHYI0 cMech SKCTparupoBa-
mm stwaneraroM (2x50 mur). OObeANHEHHBIE OPTaHMYECKHE SKCTPAKThl IPOMBIBAIN BOOH (2x60 MiT) U coie-
BBEIM pactBopoM (60 mi). OpraHudecKuii SKCTPAKT BBHICYIINBAIN HAJl CYIb(GaToOM HATpHs, OT(QIIHLTPOBEIBAIH U
KOHLICHTPUPOBAJIH NIPH MOHIKEHHOM JaBleHNH. KOHIIEHTpAT OUMIaiy Ha CHJIMKAaresie, UCIOb3ys CMECh 3THII-
areTaT/TekcaH B KaueCTBE DIIIOCHTA, C MOJIyIeHHEM 6,8 T 11eJIeBOr0 MPOIyKTa.

TCX (cumukarens, 20% dTunamerarta B rekcane): R=0,29.

WuaTtepmenuat 113c¢: 3-rekcHiTHOH-2-eHATb

I
o =

K nmepemenmBaemoii cycienzun IBX (21,0 1, 75,12 mmons) B IMCO (30 mur), HarpeBaemoii 1o 30°C, mo-
6asistm MaTepmennar 113b 8 TT'® (100 mir). Peaknmonnyro cMech BoiepskuBany npu 25-30°C B TeueHue 2 4.
PeakinoHHyI0 cMech pa30aBIsuId AUITUIOBBIM 3()UPOM U OT(IIBTPOBBIBAIN Yepe3 LETUT C IPOMBIBAHUEM /U~
STHIOBBIM 3dupoM. PunbTpar npoMeiBany Boxor (2x200 M) u coneBsiM pacTBopoM (200 mir). Opranndeckuit
9KCTPAKT BBICYIIMBAIN HaJ CyJIb(haTOM HATpHsl, OTGUIBTPOBBIBAIN U KOHLICHTPUPOBAIH NIPH MOHIKEHHOM J1aB-
JICHUH C Noy4eHueM 6,0 T 11e1eBoro NpoayKTa, KOTOPhIH UCTIOIb30BAIN 03 JOMOTHUTEIBHON OYHCTKH.

TCX (cumukarens, 10% stunamerarta B rekcane): R=0,50.

Wutepmenuat 113d: 7-rekcuntpuneka-4,6-1ueHOBasT KACIOTA

W
HO N

K cycniensun (3-kapookcunpornun)rpudenmidochonus 6pomuaa (19,09 r, 44,6 mmoins) B TT'® (80 mi) u
I'M®A (5 mn), oxyaxmgaeMol Ha nensHoi Oane, moOapmsmt NaHMDS (1,0 M B TT'®, 111 M, 111 mmoms).
Memenno nob6asmsum Matepmeanar 113¢ (5,0 T, 22,3 mmons) B TT'® (20 mMi1) U peakIMOHHYIO CMeCh HarpeBa-
mu g0 30°C. Tlocne 16 u peakimonHyto cMmech pa3zdapmsuin 200 ma Boasr u nogkucisuiu 2N HCI (BogH.). Peak-
MUOHHYIO CMeCh dKCTparupoBanu dTmwianetatoM (3x100 mir). OObeIMHCHHBIC OPTAHUYECKHUE SKCTPAKTHI BBICY-
IMBaIM Hal CyabhaToM HaTpusA, OT(HUIBTPOBHIBAIN W KOHIICHTPUPOBAIM MPH MOHWKEHHOM HaBieHHH. KoH-
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[CHTPAT OYHUIIATN Ha CHJIMKAreNe ¢ UCIOIb30BAHUEM CMECH ATHJIANETAT/TCKCaH B KAYECTBE AIIFOCHTA C TIOJTy4e-
HueM 4,0 r 11e51eBOro NpoAyKTa.

TCX (cwmukarens, 30% EtOAc B H-rekcane): R=0,21.

WuaTepmenuart 113e: 7-rekcunTpuaekaHoBast KUCIOTa

T
HO

K cycnen3un Unatepmenunata 113d (4,0 r, 13,6 Mmoup) B Metanosie (100 mi) B cocyne meiikepe Paar mo-
6asmsimm Pd/C (10% Pd/C, 2,0 r). PeakumnoHnHyI0 cMeCh IIOMENIAIN Ha YCTPOMCTBO IIEHKepa M CO3aBajli JaBiie-
Hue 1o 60 GyHT/KB.II0WM BogopoaoM. Uepe3 2 4 peakIMOHHYIO CMeCh OTOHIBTPOBBIBAIN Yepe3 IEIUT C MPo-
MBIBaHHEM MeTaHOJIOM (2x50 mur). OUIbTpaT KOHICHTPUPOBATIH MPH MOHWKEHHOM JaBJICHHU M KOHIICHTPAT
OUYMINAIKA HA CHIIMKAareje C HFCIOJIB30BAHUEM CMECH STHIIAICTAT/H-TeKCaH B KAa4eCTBE DIIIOCHTA C MOTyYCHHEM
3,9 r neneBoro mMpoayKTa.

TCX (cunukarens, 30% EtOAc B H-rekcane): R=0,21.

Coemunenne  mpumepa  113:  ((5-((mumetmnamuuo))MeTrn)- 1,3-¢pennnen)ouc(okcn))ouc(oyran-4,1-
AT )Ouc(7-reKCUNTPUICKAHOAT)

ITpumep 113 moxet ObITh oMydeH U3 MHTepMennata 38d u Matepmenuata 113e ¢ ucmonp3oBaHUEM CIIO-
c000B, aHATIOTUIHBIX TEM, KOTOPBIC IPAUMEHSIOTCS JUISI TOTydeHHs TpuMepa 38.

'H SIMP (400 MTI'i, CDCl3) & 6,58 (yur.c, 2H), 6,38 (ym.c, 1H), 4,08-4,19 (m, 4H), 3,93-4,08 (M, 4H), 3,56
(yur.c, 2H), 2,41 (yur.c, 6H), 2,23-2,35 (m, 4H), 1,75-1,93 (m, 8H), 1,51-1,73 (M, 6H), 1,13-1,41 (M, 52H), 0,75-
1,02 (m, 12H) m.1.

BC SIMP (101 MI'u, CDCls) & 174,03 (2C), 160,29 (2C), 107,85 (3C), 101,26, 67,46 (2C), 63,89 (3C),
44,26 (20), 37,37 (20), 34,40 (2C), 33,63 (4C), 33,51 (2C), 31,98 (4C), 29,85 (4C), 29,71 (2C), 26,66 (4C),
26,38 (20), 25,84, 25,80, 25,48 (2C), 25,07 (2C), 22,74 (4C), 14,18 (4C) m.x.

ITpumep 114. ((5-((ammetnmamuno ) )Metuin)-1,3-bennnen)onc(okcu)))onc(0yran-4, 1 -num)ouc(9-
HNEeHTHITETPaAeKaHOaT)

IMpumep 114 moxer ObITh noxydeH u3 MuTepmenuara 38d ¢ ucmonap3oBaHMeM Croco0OB, aHAJIOTUYHBIX
TeM, KOTOpbIE IPUMEHSIOTCS JUId MoTy4deHus npumepa 113.

'H SIMP (400 MT', CDCl3) § 6,49 (yurc, 2H), 6,35 (c, 1H), 4,09-4,23 (m, 4H), 3,98 (r, J=5,56 T, 4H),
3,38 (ymrc, 2H), 2,19-2,37 (m, 10H), 1,75-1,94 (m, 8H), 1,48-1,75 (m, 10H), 1,14-1,39 (M, 48H), 0,89 (t, J=7,07
T'u, 12H) m.1.

OP-MC m/z=872,9 (MH+).

Cunre3 npumepa 115:

WuaTepmenuart 115a: 3-renTmigen-2-eHaib

O%m

HaTepmenuat 115a MokeT OBITh TOJyYeH C WCIOIB30BAaHHEM CIIOCOOOB, aHAJOTHYHBIX TEM, KOTOPHIE
MPUMEHSTIOTCS 1S morydenust arepmennara 113c¢ B cunTese mpumepa 113.

TCX (cumukarens, 10% EtOAc B rexcane): R=0,63.

Uutepmenuar 115b: metun-S-rentungoaeka-2,4-mueHoar

o
~o N

K cycnensun runpuna sHatpus (55% B mapadunoBoM macne, 3,5 r, 74,3 mmons) B TT'® (70 mur), oxmax-
JlaeMoi Ha JieqsHor O6ane, nobdasmsun TpuMeTwidochonoamnerar (9,6 M, 59,5 mmons). Uepes 10 mun nobasis-
mu Marepmennar 115a (7,5 1, 29,7 mmoins) B TT'® (10 Mir) M peakiMOHHYIO CMECh OCTaBIISIIM HAarpeBaThCs 10
TEeMIIepaTyphl OKpyKaromei cpeasl. Uepes 2 9 peakInOHHYI0 CMECh TaCHIIH C TOMOIIBI0 MEJICHHOTO H00aBe-
HUS BOZbI co nba0oM (20 Mir). PeaknimoHHyI0 cMech SKCTparupoBaii stminaneratoM (2x100 mir). Opranudeckue
SKCTPAKTHI TIPOMBIBATIM BOAOH M COJNEBBIM pacTBopoM. OpraHMYeCcKHil cIOW BBICYIIMBAIK Haja CyIb(haToM Ha-
TpHs, OTQWIBTPOBBIBAIN U KOHIICHTPUPOBAJH TPY MOHKCHHOM JaBJICHUU C MoiydeHreM 8,0 T 1elIeBoro mpo-
JTYKTa.

TCX (cunukarens, 10% EtOAc B rekcane): R=0,75.

Wnrepmenuat 115¢: MeTuin-5-renTuiagoeKaHoat
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o
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K pactBopy Unatepmennara 115b (8,0 1, 25,95 mmons) B metanoste (350 mur) 00aBisuii najuiagnii Ha yriie
(10% Pd/C, 1,0 1). Peaxkunio npoBoaiIu Mo AaBieHHEM | aTM BOAOPOAa, IIOCTABIISIEMOTO C TOMOIIBIO OaJIIoHA.
ITocne 14 9 peakImMOHHYIO cMeCh OT(IIFTPOBBIBAIHN Yepe3 HETUT C IPOMBIBAaHHEM MeTaHoIoM. PuibTpar KoH-
HEHTPHPOBAIH [IPHU MOHWKEHHOM JABJICHHUH C ITOJTydeHHEM 7,7 T IEeJIEBOTO MPOIYKTA.

TCX (cunukarens, 5% meraHona B auxyiopmerane): R—=0,63.

Wutepmenuar 115d: S5-rentunmonekaHoOBast KUCIOTA

L\/C/v\/v\\
HO

K cmecu 5N ruapoxcuma wHatpus (Bombl., 125 M) u metanona (350 mun) mobasmsumm MaTepmennar 115¢
(7,7 1, 24,7 MMOITb) M peaKIIMOHHYIO CMECh HarpeBalid ¢ 0OpaTHBIM XOJIOAMILHUKOM. [Tociie 16 4 peakImoHHYyIO
CMECh OXJIAXIalu Ha JIeASHONW OaHe W TacHiIM ¢ IMOMOIIBI0 J00aBIeHUsS KOHIIeHTprupoBaHHOTo BogHoro HCI mo
kucnoro. CMmech 3KCTparupoBaiu 3TuianeratoM (2x250 mur). OpraHudeckue SKCTPaKTbl BBICYLIUBAIM HaJ
Ccynp(GaToM HATPH, OTQIIBTPOBHIBAIN W KOHIICHTPHPOBAIH IIPU MOHIKEHHOM TaBieHuH. KoHmenTpar ounra-
JIM Ha CHJIMKAarelie ¢ MCIOb30BAHNEM CMECH ATHIIAIETaT/TeKCaH B Ka4ecTBe 3JIOeHTa ¢ moiaydenueM 7,0 T mene-
BOTO MPOAYKTA.

TCX (cmnukarens, 50% EtOAc B renrane): R=0,82.

Coemunenne  mpumepa  115:  ((5-((mumetmnamuuo))MeTrn)- 1,3-¢pennnen)ouc(okcn))ouc(oyran-4,1-
T )OUC(S-TeNTIIII0ICKAaHOAT)

IIpumep 115 moxet ObiTh moydeHn u3 Matepmenuata 38d u Matepmenuara 115d ¢ ucnonp3oBaHUEM CIIO-
c000B, aHATIOTUIHBIX TEM, KOTOPBIC IPAUMEHSIOTCS ISl TOTydeHHs TpuMepa 38.

'H SIMP (400 MI', CDCls) & 6,48 (1, J=1,76 I'n, 2H), 6,35 (r, J=2,13 I'n, 1H), 4,14 (, J=5,90 ', 4H),
3,97 (t, J=5,52 Ty, 4H), 3,38 (yur.c, 2H), 2,19-2,36 (M, 10H), 1,76-1,93 (m, 8H), 1,60 (ut, J=15,31, 7,65 I'L,
4H), 1,15-1,40 (M, 54H), 0,79-0,95 (M, 12H) m.n.

OP-MC m/z=873,0 (MH+).

Mpumep 116:  ((5-((Anmermnamuno)merun)-1,3-pennnen)onc(okcu))ouc(0yran-4, 1 -aumn)ouc(3-okTui-

YHAEKaHOAaT)
o)
~N Owom/
RO
O\A/\om

[Mpumep 116 moxer ObITh MoxyueH u3 MuaTepMmenuara 3 8d n Murepmenuara 97¢ ¢ UCHONB30BaHUEM CHO-
c00O0B, aHAJIOTUYHBIX TEM, KOTOPBIC MPUMEHSFOTCS JUISl TIOJTydeHusl mpuMepa 38.

'H SIMP (400 MTI'ti, CDCL3) & 6,63-6,82 (m, 2H), 6,38-6,52 (M, 1H), 4,09-4,23 (m, 4H), 4,02 (t, J=5,56 T,
4H), 2,49-2,84 (m, 6H), 2,24 (n, J=7,07 T'u, 4H), 1,75-1,98 (M, 10H), 1,49-1,69 (m, 2H), 1,16-1,39 (M, 56H),
0,79-0,94 (M, 12H) m.1.

9P-MC m/z=872,3 (MH+).

IIpumep 117. (5-((Anmernmamuno )MeTrn)-1,3-hennnen)ouc(MeTnaeH))onc(S-renTuimnoaeKaHoar)

[Mpumep 117 moxet ObITH MoydeH u3 MHTepMenuaTa 77b n Uarepmenuara 115d ¢ ucnonb3oBanueM cno-
c000B, aHAJIOTUYHBIX TEM, KOTOPHIC IPUMEHSFOTCS JUIS TIOJTydeHusl mpumepa 77.
'H SIMP (400 MTI'ti, CDCly) & 7,35 (yur.c, 2H), 7,29 (yurc, 1H), 5,12 (c, 4H), 3,62 (yurc, 2H), 2,35 (T,
J=7,58 I'ny, 10H), 1,62 (ar, J=15,16, 7,58 I'n, 4H), 1,14-1,43 (m, 54H), 0,80-0,99 (M, 12H) m.1.
OP-MC m/z=756,7 (MH+).
IIpumep 118. (5-((Inmermmamuno )MeTnn)-1,3-peHmnen)onc(MeTnieH)onc(7-reKCuITpuIeKaHoaT)
o

N o
M
(¢}
[Mpumep 118 moxeT ObITh MONy4eH u3 Mutepmenuara 77b u MaTepmennara 113e ¢ ucnonb3oBaHueM co-
c00O0B, aHAJIOTUYHBIX TEM, KOTOPBIC IPUMEHSFOTCS JUIsl TTIOJTydeHusl mpumepa 77.
'H SIMP (400 MTI'tr, CDCl3) & 7,30 (c, 2H), 7,22-7,29 (m, 1H), 5,11 (c, 4H), 3,55 (yurc, 2H), 2,23-2,46 (M,
10H), 1,65 (xB, J=7,40 I'y, 4H), 1,18-1,41 (M, 54H), 0,79-0,94 (M, 12H) m.1.
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BC SAMP (101 MI'n, CDCly) & 173,70 (2C), 136,83 (2C), 128,86 (3C), 127,01, 65,67 (2C), 63,60, 45,01
(20), 37,38 (20), 34,34 (20), 33,63 (40), 33,53 (20), 31,97 (4C), 29,85 (4C), 29,70 (2C), 26,66 (4C), 26,40
(20), 25,02 (2C), 22,74 (4C), 14,17 (4C) m.1.

Ipumep 119. (5-((AumeTrnamuno )MeTwn)-1,3-dbenmneH)onc(MeTuieH onuc(9-neHTHATETpaIcKaHOAT)

IMpumep 119 moxer ObITh nodydeH u3 MHTepMenuara 77b ¢ McIoap30BaHHEM CIIOCOOOB, aHAJIOTUYHBIX
TeM, KOTOpbIE IPUMEHSIOTCS JUIA Mody4deHus npumepa 118.

'H SIMP (400 MI'u, CDCls) & 7,24-7,34 (M, 3H), 5,11 (c, 4H), 3,55 (ym.c, 2H), 2,23-2,43 (v, 10H), 1,64
(xB, J=7,28 T'y, 4H), 1,11-1,41 (M, 54H), 0,88 (1, J=7,03 I't, 12H) m.1.

9P-MC m/z=756,5 (MH+).

Cunres nmpumepa 120.

HuaTtepmenuat 120a: 4-((TpeT-OyTHIIIUMETHIICHIIII)OKCH )0y THIIMETAHCYIh(OHAT
\S:O\/\/\O,éi—
g o N
K pactBopy 4-((Tper-OyTHnaumeruncuania)okcn)oyran-1-oma (10,0 r, 49,0 mmoins) B auxinopmerane (100
wuT) 1o6aBisH TpuaTHiIaMuH (20,4 mi, 147 MMoib) 1 MeTaHCY IbGoHMIXI0pUA (4,93 M, 63,7 Mmmous). [Tocne 5
Y peakIMOHHYIO cMech racuiy Bogoi (150 mur) u axcTparupoBaiy quxsiopmeranoM (2x150 mir). O0beanHEeHHbIE
cion JIXM mpombIBaiiu cosieBbIM pacTtBopoM (100 M), BEICYIIHBAIN Hall CYyIb(GATOM HATPUS U OTHUIBTPOBHI-
Basin. PuIbTpaT KOHIEHTPUPOBAIN IPU MOHIKCHHOM JIaBJICHUH C IMOIydYeHHEM IeieBoro coexuHenus. TCX
(cunmukarens, 20% sTunaneraT B rekcane): R=0,42
HuTtepmenuat 120b: 3,5-6uc(4-((TpeT-0y THIAMMETHIICHIINI ) OKCH)OYTOKCH )OeH3aIIbIeTH T
o / 0\/\/\0/3“\

O S

K pactBopy 3,5-muruapoxcudenzanpaeruna (2,5 r, 18,1 mmonp) B JIM® (50 M) mobaBsiimn kapOoHAT Ka-
must (12,50 1, 90,5 mMoub) ¢ mocienyronmM nobasienuem Matepmennara 120a (12,76 T, 45,3 Mmmons). Peakiu-
OHHYIO cMech HarpeBanu 1o 80°C u mepeMemuBaiy B TeueHue 24 4. PeakiMOHHYI0 CMECh OXJIAXIalli, TaCHIIH
Bozo# (200 mur) u skcTparupoBaiu dtunamnetaroM (2x200 mia). O6beTMHEHHBIE OPTaHUIECKHE CIION TIPOMBIBAITH
coJieBbIM pacTBopoM (150 M), BRICYIIMBANU HAaJA CYIb(aroM HATpust U OTGHILTPOBEIBAIN. DUIBTPAT KOHIICH-
TPHUPOBAIH MPU NOHWKEHHOM JaBJICHUHU, W TIOJTYYCHHBIA OCTATOK OYHINAIU HAa CHIIMKATelie ¢ UCIIOJIb30BaHIEM
JTHJIAIETATa U TeKCaHa B KAYECTBE DITIOCHTA C MOJIYUYCHUEM IEJIEBOTO COCTUHCHUSI.

TCX (cunukarens, 30% sTunanerara B rekcane): R=0,71

Wurepmennar 120c: metnin-3-(3,5-6uc(4-((TpeT-0y THIIUMETHIICHIINIT) OKCH)OYTOKCH)(DeHIIT)aKpUIaT

K pactBopy Tpumernndochonoanerata (3,0 mi, 20,6 mmons) B TT'® (70 mur), oxitakaaeMoMy Ha JIeSTHOH
6ane, nobasmsm ruapun Hatpus (898 mr, 55% mucnepcns, 20,6 MMmoinb). PeakioHHyI0 cMeCh IepeMeInBaIN
B Teuenue 30 MuH, 3aTeM m006aBisu pactBop Muatepmeanara 120b (7,0 T, 13,7 mmonb) B TT® (30 mur). Oxmax-
JAroIIyro OaHIO yOAIsIM U PEaKIUI0 MPOJOIDKAN B TEUCHHE JOMOTHHUTENBHEIX 90 MuH. PeaknumoHHyI0 cMech
racwi Bogo# (100 mur) u axcrparuposaiu stuinaneTatoM (2x200 mir). OObeqMHEHHBIC OPraHUYEeCKHE SKCTPaK-
THI TIPOMBIBAJIA COJIEBBIM pacTBopoM (200 M), BBICYIIUBAIM Halx Cyib(aToM HATpHsi M OT(HHILTPOBHIBAIIM.
OuIbTpaT KOHIICHTPUPOBAIH NPU TOHIDKEHHOM JIABJICHUH, W OCTATOK OYMIIANN HA CHJIMKAreyie C MCIOJIh30Ba-
HHEM JTHJIAIeTaTa U TeKCcaHa B KaueCTBE IIIOCHTA C MOTyYSHHEM IIeJIEBOT0 COCIMHEHUS.

OP-MC m/z=567,5 (MH+).

Uutepmenuat 120d: 3-(3,5-0uc(4-((TpeT-0y THIAMMETHIICHUITII ) OKCH )0y TOKCH ) (e HIIT ) TpOoTIaH- 1 -0J1

)
HO O\/\/\OIS'\

O8I
K pactBopy Unrepmeanara 120c (7,0 T, 12,4 mmonp) B TT'® (100 mur), oximakaaeMoMy Ha Jie[sTHOW OaHe,
nobapnsm muTuiamoMuarATUApuA (1,88 1, 49,4 MMOITB) M peaKIIMOHHYIO CMECh TIEPEMEeINBAIN B TCUCHUE 3 .
PeakoHHy0 cMech TaCHJIM XOJIOJHON BOJON W OTQMIBTPOBBIBAIHN depe3 MenuT. OuibTpar 3KCTparnpoBaIn
stinareratoM (2x200 mi1) 1 00BEIMHCHHBIC OPTaHUYCCKHE SKCTPAKTHI MPOMBIBATH COJICBBIM pacTBopom (200
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MIT), BBICYITUBAIU HaJl Cyab(paToM HATpus U OTQUIBTPOBHIBATN. DUIETPAT KOHIICHTPUPOBAIU MPHU MOHUKCH-
HOM JaBJICHHY C ITOJyYCHHUEM IIEJICBOT0 MPOIYKTA, KOTOPHIA UCIIOIE30BAIN 0€3 JOMOTHUTEIBHON OUUCTKH.
9P-MC m/z=541,4 (MH+).
Watepmenuar  120e:  1-(3-(3,5-0uc(4-((TpeT-Oy THIIIUMETHIICHIIHIT)OKCH )0y TOKCH ) () €HIT ) TP OTTHI ) TTH -
MEepUIUH

K pactBopy to3unanruapuna (Ts,0, 1,81 r, 5,55 mmons) B quxinopMerane (25 mit) g00aBIsu TpUITHIIA-
muH (1,03 M, 7,40 MMo1ts) ¢ oceayrommM gobaenerneM Marepmennara 120d (2,0 T, 3,70 mmons) B IXM (15
Mi). Yepes 1 9 mobapnsumm munepuaud (3,15 1, 18,50 MMOiIb) U peakIMOHHYI0 CMECh TePMETUIHO 3aKpPBhIBAJIH.
ITociie TOMOMHUTENBHBIX 15 4 peakimoHHyI0 cMech pa30aBisity Bogoi (100 Mir) U 3KCTparupoBaid TUXJIOPME-
taHoM (2x100 mur). OObeAMHEHHBIE HKCTPAKTHI IUXJIOpPMETaHa IPOMBIBAIIN COJIEBEIM pacTBopoM (200 mir), BBI-
CYIIMBaIU HajA Cynb(haToM HaTpus M OTQIIBTPOBEIBATHA. PUIBTPAT KOHICHTPUPOBAIN IPHU MOHIKCHHOM J1aB-
JICHUH U OCTATOK OYHIIAIH Ha CHJIMKArele C NCTIOJIb30BAHNEM CMECH METAHOI: JUXJIOPMETaH B KaU€CTBE IFOCH-
Ta C TIOJ[y4YEHUEM IIEJICBOTO COCANHEHUSL.

3P-MC m/z=608,3 (MH+).

Wurepmennar 120f: 4,4'-((5-(3-(munepunus- 1 -un)npormin)-1,3-hennien)ouc(okcn) )onc(oyran-1-oi)

OW\QOWOH

O™on

K pacrBopy Unrepmenuara 120e (1,3 T, 2,14 mmoins) B muatuinoBoM s¢upe (10 mir) gobasnsum HCI B nu-
okcaHe (20 mur). Yepes 2 4 peakIMOHHYIO CMECh KOHIIEHTPUPOBAJIM IPH IMMOHWKEHHOM JIaBICHUH U TTPOMBIBAIIH
JVDTHIOBBIM 3pupoM. OcTaToK pa30aBiIsii HACHIIIEHHBIM BOJHBIM PacTBOpOM OMKapOOHATa HAaTPHS M dKCTpa-
rupoBaiy dTmwianeratoM (2x50 muir). OObeAMHEHHBIE OpTraHMYECKHE dKCTPAKTHl BBICYIIMBAIN HAJl CYIb(paToM
Hatpus ¥ oTGUIbTPoBHIBaIH. OUIBTPAT KOHIEHTPUPOBAIN TIPH MTOHWKEHHOM J[aBJICHUH C TIOJIyYEHUEM LIEJICBO-
TO COeIMHEHHSI, KOTOPOE UCIIOIb30BAIN O€3 TOMOIHUTEIBHON OUHCTKH.

OP-MC m/z=380,1 (MH+).

Coenunenne mnpumepa 120: (92,9'Z,127,12'7)~((5-(3-(muniepuauH- 1 -un)npormn)-1,3-dennnen)onc(ok-
cn))ouc(0yran-4,1-munn)onc(okraneka-9,12-mueHoar)

@]
O, O
/\/\©/ ]
OM\/\O)I\AW/\/\

IIpumep 120 moxker ObITH TONTydeH u3 MHTepMeanara 120f ¢ ucmonap30BaHUEM CIOCOOOB, aHATOTHYHBIX
TeM, KOTOPBIE IPIMEHSIOTCS TS OTY9IeHUs IpuMepa 38.

'H SIMP (400 MI'n, CDCls) & 6,33 (1, J=2,01 I'y, 2H), 6,21-6,31 (m, 1H), 5,22-5,51 (v, 8H), 4,07-4,22 (M,
4H), 3,95 (t, J=5,52 I'y, 4H), 2,78 (1, J=6, 65 I', 4H), 2,56 (T, J=7,53 I'y, 2H), 2,35-2,54 (M, 4H), 2,26-2,35 (M,
4H), 2,05 (x, J=6,61 I'm, 8H), 1,77-1,98 (M, 10H), 1,55-1,76 (m, 8H), 1,42-1,55 (m, 2H), 1,20-1,42 (m, 30H),
0,85-0,99 (M, 6H) m.x.

BC AIMP (101 MI'n, CDCLy) & 173,98 (2C), 160,07 (2C), 130,24 (2C), 130,07 (2C), 128,05 (2C), 127,91
(20), 106,92 (3C), 98,74 (1C), 67,21 (2C), 63,91 (2C), 58,48, 54,34 (2C), 34,36 (2C), 34,02, 31,55 (2C), 29,63
(20), 29,37 (2C), 29,21 (2C), 29,17 (2C), 29,15 (2C), 27,22 (4C), 25,90 (2C), 25,64 (2C), 25,47 (2C), 25,00
(20), 24,21 (2C), 22,61 (20), 14,12 (2C) m.a. OP-MC m/z=904,9 (MH+).

Mpumep 121: (92,9'2,127,12'Z)-((5-(3-(mumeTunamuno )iponun)-1,3-hennsen)ouc(okcn))onc(oyran-4, 1-
qan)ouc(okraneka-9,12-mueHoar)

(o]

N ‘K/\/\QK/\/\/\F\A/\/\
/\A©/

[Mpumep 121 moxer ObITh monydeH n3 Muatepmenuara 120d ¢ ucnonb3oBaHneM CHOCOOOB, aHATOTUYHBIX
TeM, KOTOpbIE IPUMEHSIOTCS I MoaydeHus npumepa 120.

'H SIMP (400 MI', CDCl3) & 6,33 (1, J=2,02 T'u, 2H) 6,25-6,31 (M, 1H) 5,26-5,47 (m, 8H) 4,07-4,22 (M,
4H), 3,96 (T, J=5,56 I'ny, 4H) 2,78 (T, J=6,57 I', 4H) 2,62 (T, J=7,33 'y, 4H) 2,52 (ym.c, 6H) 2,30 (1, J=7,58 'L,
4H) 2,05 (x, J=6, 65 I'y, 10H) 1,76-1,94 (M, 8H) 1,55-1,70 (m, 4H) 1,21-1,46 (M, 28H) 0,81-0,98 (M, 6H) m.x1.

3P-MC m/z=864,6 (MH+).

Mpumep  122. (972,9'7,127,12'Z)-((5-(3-mopdomunonpomnmn)-1,3-penmien)ouc(okcn))onc(dyran-4, 1 -
nmumn)ouc(okranexa-9,12-aueHoar)
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N o\/\/\o)l\/\/\/\/:\/:\/\/\
OQ N\%V\OW

[Mpumep 122 moxer ObITh monydeH n3 Matepmenuara 120d ¢ ucnonb3oBaHneM CHOCOOOB, aHATOTUYHBIX
TeM, KOTOpbIE IPUMEHSIOTCS Ul MoaydeHus npumepa 120.

'H SIMP (400 MTI'ti, CDCL3) & 6,33 (1, J=2,26 I'y, 2H), 6,23-6,30 (m, 1H), 5,23-5,48 (M, 8H), 4,07-4,22 (M,
4H), 3,95 (1, J=5,52 'y, 4H), 3,75 (ymr.c, 4H), 2,78 (1, J=6,53 I'n, 4H), 2,56-2,64 (M, 2H), 2,35-2,51 (M, 4H),
2,30 (t, J=7,65 I', 4H), 2,05 (1, J=6,78 I'n, 8H), 1,75-1,97 (m, 10H), 1,53-1,72 (M, 6H), 1,16-1,44 (m, 28H),
0,79-1,01 (M, 6H) m.1.

OP-MC m/z=906,9 (MH+).

Mpumep 123. ((5-(((3-(AnmeTmiamMuHO))IpoNIaHOMIT)OKCH )MeTHI)- 1,3-pennnen)ounc(oken))onc(oxran-8,1-
JUWIT)OUC(IeKaHoar)

o o
\T&ko R N N N NN
o
O\/\/\/\/\OJJ\/\/\/\/\

[Mpumep 123 MoxeT OBITH MOTYYEH C UCITIOIB30BAHHEM CIIOCOOOB, aHAJOTUYHBIX TEM, KOTOPBIC MIPUMEHSI-
1o1cs ans nonyuenus [Ipumepa 18 u Ilpumepa 52.

'H SIMP (400 MTI'u, CDCl3) 8 6,47 (1, J=2,2 T, 2H), 6,40 (1, J=2,2 T'ni, 1H), 5,07 (c, 2H), 4,05 (t, J=6,7
I'y, 4H), 3,92 (1, J=6,5 ', 4H), 3,00 (T, J=7,0 'y, 2H), 2,71 (1, J=7,1 T'u, 2H), 2,56 (c, 6H), 2,29 (T, J=7,6 'L,
4H), 2,07 (c, 2H), 1,76 (x, J=6,7 I'n, 4H), 1,61 (tn, J=7,4, 7,0, 3,9 T'u, 8H), 1,43 (n, J=7,9 I'y, 4H), 1,39-1,11 (m,
34H), 0,91-0,83 (m, 6H).

9P-MC m/z=805,0 (MH+)

Ipumep 124. ((5-(((4-(IumeTtnmamuno )OyTaHOWT)OKCH)METHI)- 1,3-heHnmnen)ouc(okcn))onc(okran-8,1-

JUWIT)OUC(IeKaHoar)
o] (o]

[Mpumep 124 mMosxeT OBITH MOJYYEH C UCTIOIB30BAHHEM CIIOCOOOB, aHAJOTUYHBIX TEM, KOTOPBIC MIPUMEHSI-
I0TCS AT ToNTyueHus mpuMepa 18 u mpumepa 52.

'H SIMP (400 MTI'u, CDCl3) & 6,46 (1, J=2,2 T, 2H), 6,39 (1, J=2,2 ', 1H), 5,04 (c, 2H), 4,05 (t, J=6,7
I'y, 4H), 3,92 (1, J=6,5 I'n, 4H), 2,62 (c, 6H), 2,51 (T, J=6,9 I'n, 2H), 2,29 (t, J=7,5 T'u, 4H), 1,95 (x, J=7,0 'L,
2H), 1,80-1,71 (M, 4H), 1,61 (nk, J=7,2, 3,9 I'n, 8H), 1,44 (t, J=7,7 ', 4H), 1,40-1,20 (m, 38H), 0,87 (T, J=6,7
I'm, 6H).

3P-MC m/z=819,0 (MH+)

IIpumep 125.

WuaTepmenuar 125a: 2,2,3,3,9,9,10,10-okTamernin-4,8-1uokca-3,9-aucuiayHekan-6-01

O..
<
HO
O.a
si”
|
Cycnensuto  tiunepuna (5 1, 54,3 wmmoms), wmumazona (8,1 1, 119 wMmoms) u  Tper-
oyrunxnopaumeruncmiana (16,37 v, 109 mmons) B TT® (40 M) mepememmBany B Tedenue 15 4. PeaknuonHyro
cMmeck racwin Bojoi (300 mu) m akcTparupoBaiy dTHianeraToM. OObeIUHEHHBIE OPraHWYEeCKUE JKCTPAKTHI
MPOMBIBAJIN COJIEBBIM PacTBOPOM, BBICYIINBAIIM Ha/l CYJIb(GATOM MarHus 1 OT(QUIBTPOBBIBAIIN.
OuIpTpaT KOHIEHTPUPOBAIH MTPH MOHIKEHHOM JaBJICHUH, X OCTaTOK OYMINAIM Ha CHJIMKAreJe C UCIIOJb-
30BaHUEM ATHIIAIIETATa ¥ TEeNITaHa B KAYECTBE DIIFOCHTA C MOJyYEHUEM 1I€JI€BOTO COSTMHEHUS.
'H SIMP (400 MTI'ti, CDCls) & 3,55-3,76 (M, 4H), 2,47 (yurc, 1H), 1,61 (yurc, 1H), 0,79-1,06 (m, 18H), -

0,06-0,21 (M, 12H) m. 1.
Uutepmenuar 125b: 6-(((TpeT-OyTHIITUMETHIICHIIHI )OKCH )MeTH)-2,2,3,3-TeTpametuin-4,7,12-tpruokca-3-

cunarerpanen-13-ex
O .-
Si
\/o\/\/\oj; Ij<
o)

s~
I

K pactBopy UnTepmenunara 38a (2 T, 10,3 mmoinp) u MaTepmenunara 125a (3,30 r, 10,3 mmons) B TT'D (20

MIT), OXJIaXkJaeMoMy Ha OaHe cyxoii nex/aneTtoH, mobasisumy ruapua Hatpus (0,618 r, 60% mucnepcus, 15,44

MMoItb). Yepes 1 4 oxstaxAaromyro 0aHio0 YAAISIM U PEAKIHOHHYI0 CMECh OCTABIISUIA HATPEBATHCS JI0 TEMIIepa-

TYpPBI OKpYXKalolieil cpe/ibl B Te4eHUe 4 4 ¢ TOCIeIYIONINM HarpeBaHueM ¢ 0OpaTHBIM XOJIOJUJIBHUKOM B Teve-
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Hue 1 4. CMech OXJIaXIalu 10 TeMIepaTyphl OKPYKArOIIEH Cpebl M TaCHIM BOAOH CO JIBJOM. PeakIMOHHYIO
cMech SKeTparupoBanu dtuianeratoM (100 ). OpraHuveckuid SKCTPAKT BBICYIIIMBATIH HAJ CYyIb(aTOM MarHHs,
OoT(GUIBTPOBBIBANIN U GUIIBTPAT KOHIIEHTPUPOBAIIM IPU NOHIKCHHOM JaBieHun. OCTaTOK OYHMILNAIN Ha CHUIINKA-
reJie ¢ UCIOJIb30BAHUEM 3TUIIAIIETaTa U TelTaHa B KAUeCTBE JIIOCHTA C MOJTYUYECHHEM LIEIEBOT0 COCTHHEHHSI.

'H SIMP (400 MI'u, CDCly) 8 6,47 (nn, J=14,31, 6,78 Tu, 1H), 4,11-4,22 (m, 1H), 3,98 (ar, J=7,03, 2,01
I'u, 1H), 3,56-3,76 (M, 6H), 3,42-3,56 (M, 2H), 3,30-3,42 (m, 1H), 1,60-1,81 (M, 4H), 0,80-1,01 (m, 18H), 0,00-
0,12 (m, 12H) m.1.

WuaTtepmenunat 125¢: 2-(4-(BUHUIOKCH )0y TOKCH)iponiaH- 1,3 -1uom
OH

\/O\/\/\O/g
OH

K pactBopy Unrepmennara 125b (1,4 r, 3,34 mmone) B TT'® (10 mi1) mobasistmu GTOpHUI TETPpaOyTHIIAM-
monus (10 ma, IM B TI'®, 10 mMons). Uepes 2 4 peakMOHHYIO CMECh KOHIIEHTPHUPOBAIN MPHU IMOHWKEHHOM
nasneHn. OcTaTok pa30aBisUIM ATIIIALIETATOM U NMPOMBIBAIN BOJOH M COJIEBBIM PACTBOPOM, BBICYIIUBAIM HaJ
Cynb(paToM MarHus u OTQIBTPOBBIBATH. DUIBTPAT KOHIICHTPUPOBAIH MPH MOHIKCHHOM JaBICHHUH, U OCTaTOK
OYMIIATH Ha CHJIMKArese ¢ MCIOJIb30BaHUEM STHIIAlleTaTa U I'eKCaHa B KaueCTBE DIIIOCHTA C TIOJydeHHEM Liee-
BOTO TIPOJYKTA.

TCX (cumukarens, 50% stunamerarta B rekcane): R=0,10.

WNuaTtepmenuat 125d: 2-(4-(BUHIIIOKCH)OYTOKCH )IIPOTIaH- 1,3 - THHAIINOKTaHOAT

\C[)I/\/W
\n/\/\/v

o)

K pactBopy okranoBoit kuciotel (584 wmr, 4,05 mmonb), Uatepmenuara 125¢ (350 mr, 1,84 mmonb),
JAMAII (22,5 wr, 0,184 MmMounb) n muuzonponmnTmwiamMuta (713 Mr, 5,52 MMoib) B auxsopmetane (10 mi), ox-
naknaeMoMy Ha neasHoin 6ane, nobassuiu EDCI (846 wmr, 4,42 MMons). PeakimmoHHy0 cMech TiepeMenTuBaIH
IpY TEeMIIepaType OKpY)KaloIlel cpensl B TCUCHHE HOYH, IOCIE YeT0 PEakIMOHHYI0 CMECh KOHIIEHTPHUPOBAIN
NPY TOHMKEHHOM JaByieHuH. OCTaTOK OYHMINANM Ha CHJIMKAreie ¢ MCTIOJb30BaHMEM JTHIIAIETaTa M IenTaHa B
Ka4yecTBE DIIIOCHTA ¢ MOJydeHueM IienieBoro coeaunenus. TCX (cwmukarens, 50% aTwmianerata B TeNTaHe):
R=0,85

Wurepmennar 125e: 2-(4-runpokcudyToKcH)npornan- 1,3 - nunanokraHoar

J;O\([)(\/\/\/
OYV\/V

[e]

K pactBopy Untepmeanara 125d (520 mr, 1,18 Mmounb) B quxmopmetane (10 mi) nobasisui TpudTOpyK-
cycnyto kuciaoty (0,181 mi, 2,35 mmois). Uepes 1 4 peakIMOHHYIO CMECh KOHIIEHTPHPOBAIIN TPH MOHM)KEHHOM
JIaBJICHUH, M OCTaTOK OYMIIAIM HA CHJIMKArele ¢ MCIOJIb30BaHNEM JTHJIANeTaTa U TeNTaHa B KauecTBE AIIIOCHTA
C MOJIy4EHHEM IIEJIEBOTO COCTUHEHMS.

'H SIMP (400 MTI'ui, CDCly) & 4,23 (nx, J=11,54, 5,02 T, 2H), 4,12 (an, J=11,54, 5,52 T'n;, 2H), 3,71 (x8,
J=5,14 I'n, 1H), 3,64 (ar, J=15,43, 5,83 I'n, 4H), 2,34 (1, J=7,00 T'n, 4H), 1,56-1,73 (M, 8H), 1,19-1,41 (m, 16H),
0,81-1,01 (M, 6H) m.j1.

Coemunenne mpumepa  125:  ((((5-((mumeTtnnamuno )MeTnin)-1,3-hennnen)ouc(oken))onc(oyran-4,1-
) )orc(okcn))ouc(mpoman-3,2, | -TpumiT) TETpaOKTaHOAT

O.
\/O\/\/\OJ;
0.

HO\/\/\O

O.

SIS ¢ e
e

M

o

ITpumep 125 moxeT ObITh TOMy4YeH U3 MHTepMenuaTa 125¢ ¢ UCIoab30BaHHEM CIOCOO0OB, aHATOTHYHBIX
TeM, KOTOpBIC IPUMEHSIOTCS JUTS ITOTydeHHs mpuMepa 39 v nmpumepa 52.

'H SIMP (400 MI'u, CDCl;) 8 6,49 (c, 2H), 6,34 (1, J=2,01 T'u, 1H) 4,17-4,26 (M, 4H) 4,08-4,17 (M, 4H)
3,95 (1, J=6,15 I'n, 4H) 3,71 (xB, J=5,14 ', 2H) 3,63 (1, J=6,27 ', 4H) 3,42 (ym.c, 2H) 2,24-2,40 (M, 14H)
1,79-1,90 (m, 4H) 1,69-1,79 (m, 4H) 1,62 (x8, J=7,34 I'n, 8H) 1,21-1,38 (m, 32H) 0,83-0,94 (M, 12H) m.1.

OP-MC m/z=964,7 (MH+).

Cunres npumepa 126:

Wnrepmennar 126a: 4,4-61c(OKTHIIOKCH)OyTaHHUTPHUIT

N\\\/\/O\/\/\/\/

O~
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K cmecn 4,4-nuaTokcubyrannutpmwia (15 T, 95 mmouns) u okranona (37,3 r, 286 MMonb) go0aBisUN -
tosryoscynshoHaT mupuauaus (1,2 r, 4,77 mmons) U cMech HarpeBasmu 1o 105°C. Yepe3 72 4 peaknMOHHYIO
CMECh OXJTAKIANU U OYHUINAIH Ha CHJIMKArelle ¢ UCTIONb30BaHIUEM CMECH ITUJIALCTAT/TENTaH B KAUECTBE IFOCH-
Ta ¢ noiay4yeHuem 9,34 r ueneBoro MpoayKra.

'H SIMP (400 MI', CDCls): & 4,56 (t, J=5,40 I'n, 1H), 3,61 (ar, J=9,16, 6,59 I'u, 2H), 3,44 (ar, J=9,22,
6,68 I'y, 2H), 2,43 (1, J=7,28 I'u, 2H), 1,95 (tm, J=7,34, 5,40 I'n, 2H), 1,50-1,66 (m, 4H), 1,17-1,44 (M, 20H),
0,80-0,95 (M, 6H) m.x.

WuTtepmenuat 126b: 4,4-6uc(okTunokcu)0yTan-1-oi

HO/\/\(O\/\/\/\/
O

K pactBopy UnTepmenuara 126a (5 r, 15,4 mmoinb) B auxitopmerade (60 mir), oxyiakaaeMoMy Ha GaHe Cy-
xoi nen/aneron, nodarmsuin DIBAL-H (1,0 M B Tomyoute, 15,4 mi, 15,4 mmous). TTocne 1,5 9 oxmakaaroniyto
0aHIO yIansiu U peakIIMOHHYI0 CMECh HarpeBalIl JI0 TEMIIEPAaTyphl OKpYXKaromeil cpepl. PeakimonHyio cMech
TaCWJIM HACHIIIICHHBIM BOJIHBIM PacTBOPOM xyiopuaa amMmMmoHus (20 mi1) u Bogo# (10 M) U 3KCTparupoBaJId JH-
XJIOpMeTaHOM. DKCTpakThl JIXM MpoMBIBaIH CONEBEIM PaCTBOPOM, BBICYIIMBAIN HaJ CYyIb()AaTOM MarHusi U OT-
$unpTpoBEIBANIA. OUIETPAT KOHIIEHTPUPOBAIH U OCTATOK ITOBTOPHO pacTBOpsIN B MeTaHoe (20 mur). Jlo6aBiis-
mu 6oprunpun Hatpus (0581 r, 15,4 mmons). Uepe3 1 9 peakIIMOHHYIO CMECh TaCHIN BOAOW U PEAKIMOHHYIO
CMECh KOHIICHTPHPOBAIH NPU ITOHMKCHHOM JIaBJICHUU IS YAaJICHUS MeTaHoua. [loTydeHHY0 cMeCh 9KCTpari-
POBAJTH ATHIJIAIICTATOM M SKCTPAKTHI ATHIIAICTATA MPOMBIBATIH HACHIIICHHBIM BOJHBIM PAacTBOPOM OMKapOOHATa
HATPHs, BBICYIIMBAIN HAJ CYNb()aTOM HATPUSA U OTQIHTPOBBIBAIN. DHIBTPAT KOHICHTPUPOBAIN MPH TTOHH-
JKCHHOM JaBJICHHH, U OCTaTOK OYHMIIIATH Ha CHIIMKArelie ¢ MCIOJIh30BaHUEM JTHJIAIICTATa U TEITaHa B KAYCCTBE
JNIOCHTA.

'H SIMP (400 MI', IMCO-dg) & 4,34-4,46 (M, 2H), 3,47 (ar, J=9,03, 6,53 I'n, 2H), 3,28-3,41 (v, 6H),
1,35-1,58 (m, 8H), 1,13-1,35 (m, 18H), 0,79-0,91 (M, 6H) M.z

Coenunenwne mpumepa 126: 1-(3,5-6uc(4,4-6uc(oxtmnokcn)oyTokcH ) permn)-N,N-IuMe THIIME TAaHAMH
O TN

~N 0\/\)\0/\/\/\/\
I/\©/ O NN
Ov\)\o/\/\/\/\

IIpumep 126 moxeT ObITh MoydeH u3 MHTepMeanaTta 126b ¢ HCIOIB30BaHHEM CIIOCOOOB, aHATOTHYHBIX
TeM, KOTOPBIe IPUMEHSIOTCS JUTS ITOTydeHHs puMepa 39 i nmpumepa 52.

'H SIMP (400 MTI'ti, CDCly) & 6,48 (11, J=2,01 I'n;, 2H), 6,35 (1, J=2,13 T'u;, 1H), 4,48-4,58 (M, 2H), 3,96 (t,
J=5,90 ', 4H), 3,58 (ur, J=9,29, 6,65 I'u, 4H), 3,33-3,49 (M, 6H), 2,28 (c, 6H) 1,73-1,92 (m, 8H), 1,57 (kB, J=6,
96 'y, 8H), 1,18-1,42 (M, 40H), 0,79-0,97 (M, 12H) ..

OP-MC m/z=792,8 (MH+).

JlunuaHbIe KOMITIO3HITAH

Jlununaeie HanodacTunbl (JIHU) momyyanu cMemmMBaHHEM paBHBIX OOBEMOB JUIHIIOB, PACTBOPECHHBIX B
cnmpre, ¢ kuPHK, pactBopenHo# B iutpaTHOM Oydepe, ¢ moMomnipio criocoda ucrekatomeit crpyu. Pactsop nu-
U2 COJACPKUT COCNWHEHUE KATHOHHOTO JIUIHUAAa M300PETeHHS, XENMEpPHBIA JTUIUA (XOJECTepUH), HeoOs3a-
tenapHbId HelTpanpHbIi s (JICDX) u [I91 (IT3I7) nmunua npu koHeHTpanwuu 8-16 Mr/Mi ¢ menbio 12 Mr/mi
B crupTe. OTHOCHTEIBHBIE MOJISIPHBIE COOTHOIIEHHS Ka)KJOTO JIMITUAHOTO KOMIIOHEHTa B COCTaBaX JaHHOTO
n300peTeHus npeacTaBieHsl B a0l 4 u 5. CoorHomenne kuPHK k o0mieMy KOJIHMYeCTBY JIMITUIOB MPEACTABIIS-
et coboii mpubmmsutenpro 0,05 (Mac./mac.). I'me coctaB JIHY comepikuT 4eThIpe JTUMUIHBIX KOMIIOHEHTa, MO-
JSIPHBIE COOTHOIIEHUSI COOTBETCTBYIOT THITY JIMIHMIOB, KAK BUIHO B TIEPBBIX YETHIPEX CTOJIOIAX TAOIHIBI, B TOM
MOpsAJIKE, B KOTOPOM OHU MOSIBISIIOTCS. COOTHOIIEHUE JIMMU0B HaXoAuTcs B auanazoHe ot 20 1o 70 mon.% nmns
KaTHOHHBIX JUMHUAOB C Leibio 40-60, MONAPHBIA MPOLEHT XENNEPHBIX JTUMUA0B HaXOAUTCA B Auana3oHe ot 20
1o 70 ¢ uensto ot 30 g0 50, MONSAPHBII MPOLIEHT HEUTPATBHBIX JIUMKIAOB HaxoauTcs B AuanazoHe ot 0 mo 30,
MoJIpHBIN nponeHT aunuaoB [I91 Haxonutcs B auanazone ot 1 g0 6 ¢ uensto ot 2 no 5. KonuenTpauus pac-
tBopa kuPHK Haxonmutcs B auanazone ot 0,7 1o 1,0 mr/mi ¢ nensto ot 0,8 no 0,9 Mr/mi B iutpare HaTpus: Oy-
tdbep xnopuna Hatpus pH 4-6 ¢ mensio 4,5-5.5. JIHU mony4aroT cMeITMBaHUEM PaBHBIX 0OBEMOB pacTBOpa JIM-
0B B d3Tanone ¢ kuPHK, pactBopenHoi B mutpatHoM Oydepe, ¢ mOMOIIbI0 crtoco0a UCTEKAIOIeH CTPYH MPH
WCTIONIb30BaHUN CMECUTEBHOTO ycTpoiicTBa ¢ B]l B amamaszone ot 0,25 10 2,0 MM mpu cKOpocTH moToka ot 10
1o 640 mn/muH. CMemanabiid pactBop JIHY BeIIepkHUBaIOT NpH KOMHATHOW TeMIieparype B Teuenue 0-24 9 1o
MIPOBEICHUS CTaIuH pa30aBiIeHHs. 3aTeM PacTBOP KOHIICHTPUPYIOT U MOABEPTAIOT AMA(GUIBTPAINN C TOMOIIBIO
noaxojsmiero oydepa mytem crocoda yapTpaduiIbTpamuu ¢ UCTIOIb30BaHHEM MeMOpaH ¢ auadparmoit MW ot
30 1o 500 x/la. KoHedHbI MPOIYKT OTHUIBTPOBBIBAIOT B CTEPHIIBHBIX YCIOBUSAX B XpaHAT nipu 4°C.

knPHK

kuPHK, ucrnonp3yemMyro B IUMHIHBIX HAHOYACTHIAX, OMHMCAHHBIX BHIIIC, TOXYYadd U3 JBYXICHOYCUHBIX
nocienoBarenbHocTelt kUPHK, cnenmduanbIX k mocinenosarensHocTH meneBoit MPHK.

1. FVII xuPHK nByxuenodeunas nocienoBarensHocTh 5' UUu AAU UGA AAC cAA GAc Auu 3' (SEQ
ID NO: 1) 5' uGu cuu GGu uuc AAu uAA Auu 3' (SEQ ID NO: 2)
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2. PLK1-424 xuPHK nByxnenoueunas nocaenosarensHocts 5' UAU UUA AgG AGG GUG AuC Uuu 3
(SEQ ID NO: 3)

5' AGA Uca cCC Ucc uuA AAU auu 3' (SEQ ID NO:4)

Crnenyromue COKpaieHns UCTIONB3YIOT B JaHHBIX TIOCIE0BATEIEHOCTSIX:

A=anieHo3uH

U=ypunun

G=TyaHO3WH

C=uuTo3uH

a=2'-O-MeTHIIaIcHO3UH

u=2'-O-MeTWIypuauH

g=2'-O-MeTHITyaHO3UH

¢=2'-O-MEeTUIIIUTO3NH

H3mepenns pKa

Ecmu He ykazaHo uHOe, Bce pKa, yIOMSHYTBIC B HACTOSIIEM ONMCAHUH, H3MEPSUIU MPH CTAaHIAPTHOU TEM-
nepaTtype U JaBieHuH. Kpome Toro, ecim He ykazaHO MHOE, Bce CChUTKM Ha pKa mpeacTaBisioT co00i CChUTKH
Ha pKa, u3mMepeHHble ¢ TOMOIIBIO CIEAYIOIIEH METOIUKH.

2 MM pacTBOp JUMUAOB B 3TAHOJIE MOTYIald ¢ TOMOIIBIO B3BEIIMBAHMUS JTUIHIOB U 3aTEM PACTBOPEHHS X
B aTa”oje. 0,3 MM pactBop (ayopecuenTHOr0 00paza TNS B cMecH 3TaHOI:METaHoJ 9:1 Mmoyrydanu ¢ momo-
mpIo cHadana co3nanus 3 MM pactBopa TNS B MeTanone u 3ateM pazdasnenus 10 0,3 MM 3TaHOTIOM.

[Momydanu BogHbIN Oydep, conepxammii 200 MM nByxocHOBHOTO (docdara Hatpus u 100 MM TUMOHHOMK
kucnotsl. bydep pasnensim vHa nenaauats yacreit u pH noBoaumm uiam ¢ momoinsto 12N HCI, mimm 6N NaOH
1o 4,21-4,33, 4,86-4,99, 5,23-5,37, 5,46-5,54, 5,65-5,74, 5,82-5,89, 6,09-6,18, 6,21-6,32, 6,45-6,52, 6,66-6,72,
6,83-6,87, 7,19-7,28. 400 mxn 2MM pactBopa nununoB u 800 mki 0,3 MM pactBopa TNS cMemmnBaiy.

[Tpn wcronbp30BaHUN yCTPOWCTBA C BBICOKOM NMPOIMYCKHOM criocoOHOCTEIO xuakocTn Hamilton Microlab
Star u ynpasJisromero nporpaMMHoro obdecreuenuss Hamilton 7,5 mMxn oOpasia/cMecu MHIMUAOB JOOABISIIHA B
2425 mxn Oydepa B 1 M 96-nynounsrit mianmet (Momenb NUNC 260252, Nalgae Nunc International). Dto
OBLJIO CEaHO CO BCEMH JIBEHAIIIAThIO Oydepamm.

[Tocie mepememmBanus B 1 mir 96-nmynounom turanmere 100 Mk kaxmoi cmecu odpaszery/munun/oydep
nepeHocwd B 250 MK 4YepHBIH C Mpo3padyHbIM THOM 96-myHouHbld tuianmer (momens COSTAR 3904,
Corning).

N3mepenus (iyopecrieHImM IpoBOIAT Ha criekTpodoToMeTpe SpectraMax M5 ¢ UCHONB30BaHUEM IPO-
rpaMMHOTO obecriedeHus SoftMax pro 5,2 u crienyrmux napaMeTpoB:

PexuM cunTHIBAaHUS:

dyopecueHIus, BepXHEE CUNTHIBAHUE

June BonH: Ex 322 HM, Em 431 uM, Auto Cutoff On 420 HM

UyscTtBUTEnbHOCTh: CunTthiBanue 6, ®OY: ABTO

ABtoMaTtuueckoe cMemmBanue: Cuauana: [lonoxenue "Boikitoueno"

ABToMaTHueckas kanmnoposka: [Tonoxenne "BxmoueHo"

Tum uccneayeMoro miaHmera: 96-TyHOUHBIH CTaHAApTHBIN clrbtm

Jlynku ans cunteBanus: CYUTHIBAaHUE BCETO ITAHIIETA

Bpewms ycranosnenwns: [Tonoxenve "BbikiroueHo"

Kononka Wav. npuopuTeT: IpHOPUTET KOJOHKHU

Ckopoctb KapeTku: HopmaibHas

AstocuntsiBanue: [lonoxxenue "BrikimoyeHo"

[Mocne u3mepenus 3naueHne GoHOBOH (QIyopecHeHIINN TyCTOH JIYHKH 96-TyHOUHOT'O TUIAHIIEeTa BHIYUTAIIH
U3 KaXJOro 3HadeHus A cMecu obOpaszew/munun/Oydep. 3HaueHMS MHTEHCHBHOCTH (DIyOpPECUECHIUH 3aTeM
HOPMHUPOBAJIM K 3HAUEHHIO Ipu camMoM Hu3KoM pH. IIpuBeneHHbIE HHTEHCHBHOCTH (DIYOPECLEHIIMH MO OTHO-
IIEHHIO K 3HaueHusM pH 3arem Hanocwmiu Ha rpaduk B mporpamMHOM obecrniedennn Microsoft Excel. /IBena-
JIaTh TOYEK COCTUHSIIN JIMHICH C paBHOMEPHO PacIpeIeIeHHBIMH ITOCTOSTHHBIMH.

Bruta obHapy)keHa TOYKa Ha JIMHWHU, IPHU KOTOPOW TIPHBEIEHHAs MHTEHCHBHOCTH (IIyOpecHeHINH Oblia
pasHoit 0,5. Beuto o6HapykeHo 3HaueHHe pH, cOOTBETCTBYIOIIECE MPUBEICHHOW HHTEHCUBHOCTH (PIIyOpecIieH-
1uu, paBHoit 0,5, u cuntanock pKa nmunmaa.

pKa, ompenenenHoe ¢ MOMOLIBI0 JAHHOTO CIOCO0a, SIBISCTCS TOYHBIM A0 mpuOmm3urensHo 0,1 egmHuUI
pKa.

HN3mepenus nngexca noaugucnepcHoctu (PDI)

Ecnu e ykazaHo uHoe, Bce PDI, ymoMsiHyThIe B HACTOSIIIIEM ONMCAHUM, PeACTaBIsIIOT coboit PDI momHo-
CTBI0 00pa30BaHHOW HAaHOYACTHIIBI, KAK M3MEPEHO C TOMOIIBI0 METO/a JHHAMHYECKOTO PAcCesHHs CBETa Ha
Malvern Zetasizer. O0pa3zen HaHO4acTHI pa3baBisuin B QocdarHo-coneBom Oydeprom pactBope (PCB), Tak
YTO MHTEHCUBHOCTSH IIpeAcTaBisuia co0oi npubmmsntensHo 200-400 xumrr. [laHHBIE TTpeacTaBieHbl B Tabnuax
4 1 5 KaK cpeHEB3BEIICHHOE 3HAUYCHNE N3MEPEHHS] HHTCHCUBHOCTH.

Pa3mep yacTHI TUNMIHBIX HAHOYACTHILL
Ecnm He ykazaHO WHOE, BCe M3MEPEHHUS pa3MepOB YacTHIl, yKazaHHBIC B TaOJ. 4 U 5, MpeacTaBIsAIOT cO00i
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Z-cpenHuil pa3Mep YacTHIIBI MOTHOCTHI0 0OPa30BAHHOW HAHOYACTHIIBI, KAK U3MEPEHO C TIOMOIIBI0 METOa JTU-
HAMHYECKOTO paccesiHus cBeTa Ha Malvern Zetasizer. O0pasen HaHOYaCTHII pa30aBsL B (pochaTHO-COICBOM
oydeprom pactBope (PCB), Tak 9TO HHTEHCHBHOCTH MpEACTaBIIsIeT co00i mpubdanzuteapbHo 200-400 KuMiT.
BuoJsiornyeckue aHAJIU3BI
Jo3upoBanue ®@akropa VII mbimam

Mprmeii-camok CD-I momydanu ot Harlan Labs u cogepxanm B cTaHAapTHBIX J1aO0OPAaTOPHBIX YCIOBHAX
0e3 orpaHndeHHs] KopMa B BOABI. JKHUBOTHBIC BECHJIM MPUOIU3UTENBHO 25 T HA MOMEHT no3upoBaHus. CocTas-
nernsiii @akrop VII kuPHK BBOAMIM B BUaE pa3oBOil 1036l BHYTPHBEHHO depe3 OOKOBYIO XBOCTOBYIO BEHY.
Yepes npuOIU3UTEIHHO 48 U MOCIe MHBEKIIUH MBIIICH YMEPIIBIUN ¢ MOMOIIbI0 uHTrasmuu CO, ¢ mocienyro-
MM KPOBOM3BJICUCHUEM Yepe3 MOyl BeHy. KpoBb coOupanu B TpOOUPKH, COJCpPXKAIINE AHTHKOATYJISHT
0,105M nutpar Hatpus, A1 aHanu3a aktTuBHOcTH PakTtopa VII B masme.

Ananu3 akTuBHocTH Daktopa VII

CoOpaHHYI0 IJ1a3My OT WHBCIMPOBAHHBIX MBIIICH aHATH3UPOBAIH Ha (DEPMEHTHYIO aKTHBHOCTBH (hakTOpa
VII ¢ ucnonr3oanuem Habopa Biophen FVII or Hyphen Biomedical (kaTamoxusrit Homep 221304). I'pagyupo-
BOYHYIO KPUBYIO HCIIBITAHUS ITOJTyYalIH, UCTIONB3YS O0bEIMHEHHBIC ATMKBOTHI TUIA3MBI OT KOHTPOJIBHBIX JKUBOT-
HBIX, TTOTyYaroIX HOCUTENb. Bee 00pasmbl pa30aBisiiy, YTOObI HAXOAUTHCS B IIpeAeiax JMHEHHOTO Auana3oHa
TpalyupOBOYHON KpUBOH U coobmianu o6 aktuBHOCTH Paktopa VII mo cpaBHEHHIO ¢ KOHTPOJIBHOH IIa3MOH.

JlunmuaHble HAaHOYACTHIBI, coaepKamme Tunuanbie coenquHerust Gopmyasl (1) m FVII kuPHK nByxiemno-
YEYHYIO TOCJIEeI0BAaTEeIbHOCTD, MIEPEUNCICHHBIE BhIIIE, HCClen0Baln B aHainu3e aktuBHocTH dakrtopa VII. Pe-
3yJIbTaTHl JAHHOTO aHAllN3a MPHUBEICHBI B Ta0JI. 4 HIDKE KaK MPOLEHTHAS caMmas HU3Kas (epMEeHTaTHBHAS aKTHB-
HocTh Dakropa VII mrasmer mpu noze 0,3 u 0,03 mr/kr.

Tabmuma 4. Pesynprats! anannza aktuBHocTy Pakropa VII ¢ ncnons3zosanuem FVII
knPHK nmunmuaHbeIx HAaHOYACTHI

KaTroHHEDT KD KD
MonsipHOE
JIAIIAL XennepHsnt | HelfTpaabHEDL CKPHITEIL Pasmep FVII FVII
CoOoTHOWleHNEe PDI 2pKa
dopmMya hiiZinsZs i IUNNG fsZiviZiig (rn) 0,3 0,03
JIUIIMOOB

(I) MT/KT | MO/xT
Ip. 1 Xou IOCoX so010 45/44/9/2 87,16 0,124 5,59 -—= 30,8
Ip. 1 Xon OCoX II3T-DMG 45/44/9/2 98,2 0,05 5,59 75,1 -—=
IIp. 2 Xout ICoX S010 45/44/9/2 92,85 0,067 5,57 -—= 55
Hp. 2 Xon ICoX I3T'-DMG 45/44/9/2 97,4 0,04 5,46 95,5 -
Ip. 14 XoJ OCoX 5010 45/44/9/2 81,74 0,059 6,11 -—= -
p. 26 Xou IOCoX S010 45/44/9/2 121,6 0,046 6,45 -—= -
Ip. 26 Xo OCoX [I3T-DMG 45/44/9/2 104,3 0,04 6,45 58,1 -
Ip. 31 Xo IOCoX 5010 45/44/9/2 81,16 0,049 6,01 -—= -
Ip. 33 Xon OCoX 5010 45/44/9/2 79,15 0,042 5,85 -—= —-—=
Ip. 33 XoJ OCoX [I3T-DMG 45/44/9/2 107,8 0,06 5,75 90,4 -
p. 34 Xou IOCoX 5010 45/44/9/2 113,8 0,036 5,95 -—= —-_—
Ip. 34 Xo OCoX [I3T'-DMG 45/44/9/2 126,0 0,06 5,61 0 -
Ip. 38 XoJ IOCoX 5010 45/44/9/2 120 0,04 5,93 - 43,6
Ip. 38 Xo OCoX [I3T-DMG 45/44/9/2 108,0 0,02 5,9 99 -
Ip. 39 Xou1 IOCoX 5010 45/44/9/2 122,9 0,044 5,91 -—= -
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Ip. 40 XoJ OCoX 5010 45/44/9/2 94,28 0,062 6,17 -——- 8,2
IIp. 40 XoJ OCoX II3T'-DMG 45/44/9/2 110,9 0,02 6,17 89,8 —-——=
IIp. 41 XoJ OCoX 5010 45/44/9/2 170,7 0,119 5,83 -——= —-—=
Ip. 42 Xoun ICOX 5010 157447972 120 0,084 | 5,93 | -— 92,8
Ip. 43 Xon ICOX 5010 157447972 121,9 | 0,066 | 5,85 | --- —
Tp. 43 Xon ICOX TI3T-DMG 15/44/9/2 157,8 | 0,08 | 5,85 | 97,4 —
Tp. 44 Xon ICOX 5010 15/44/9/2 172,9 | 0,077 | 5,66 | --- —
Mp. 45 Xon ICOX 5010 15/44/9/2 102,8 | 0,072 | 5,57 | --- —
Tp. 46 Xon ICOX 5010 157447972 102,4 | 0,135 | 6,18 | --- —
Tp. 47 Xon ICOX 5010 157447972 125,9 | 0,035 | 6,07 | --- —
Ip. 47 XoJ OCoX II3T'-DMG 45/44/9/2 109,3 0,06 6,07 99 -
IIp. 48 XoJ OCoX 5010 45/44/9/2 152,3 0,105 5,93 - —-—-
IIp. 49 XoJ OCoX 5010 45/44/9/2 111,1 0,040 5,99 -——= —-——=
IIp. 50 XoJ OCoX 5010 45/44/9/2 126 0,056 5,92 -—— -——=
Ip. 51 Xoun ICoX 5010 157447972 103,2 | 0,052 | 5,91 | --- —
Ip. 52 Xon ICOX 5010 15/44/972 145,4 | 0,052 | 5,96 | --- 73,5
p. 52 Xon ICOX TI3T-DMG 15/44/9/2 109,4 0,1 | 5,96 | --—- 72,5
Mp. 53 Xon ICOX 5010 15/44/9/2 113,3 | 0,079 | 6,03 | --- —
Tp. 53 Xon ICOX TI5T- DG 15/44/9/2 129,1 0,1 | 5,84 | 96,6 —
Mp. 55 Xon ICOX 5010 15/44/9/2 106,9 | 0,043 | 6,37 | --- —
Ip. 55 Xon ICOX TI5T- DG 457447972 101,9 | 0,10 | 6,03 | 98,0 —
p. 56 Xon 0K 3010 45/44/9/2 99, 47 0,114 | 5,983 - e
Tip. 56 Xon TICo% TI30-DHG 457447972 16,1 0,01 | 571 | 71,0 —=
Tp. &7 Yom TCoR §010 457447972 13378 | 0,656 | 6,94 | —— —
Tip. 57 Fom ACdx Tor-DMG 457447972 108,4 | 0,03 | 5,94 | 96,7 —
Tp. 58 ®om TCo% 8010 157447972 138, 9 | 0,022 | 5,9 - 15,25
p. 58 Xom hijecrd jitciga viltel 45/44/9/2 126,% 0,06 €, 02 78,1 ---
p. 59 Fom TICo%. ~TEnio 457447972 57,5¢ | G, 064 | 6,09 | =-= | 48,24
To. 60 RGIL ICTX GRS 457447972 95,55 | 0,096 | 6,21 p— 19,75
Tp. 61 Hon Hncox 5010 457447972 §1,78 | 0,076 | 5,88 | ~== o

Tp. 62 Fom TCIX 3010 157447972 16%,% | 0,066 | 5,9 - 85, 8
Tp. 63 Rt ICox £010 L5744;973 51,66 | 0,057 | 5,02 1 --- 7

Tp. 60 Hom TCex §010 457447972 38,18 | 0,053 | 53 y—_— o
Tp. 77 #on TGoR 5010 $5/44,9/2 154,1 | 0,014 | 6,00 | --- -
Lp. 76 Xon OCOE 5010 45/44/9/72 178,2 | 0,043 | 6,02 - -
rp. 79 ¥aomn i3 50109 45/44/9/2 6,48 —— -—-
Tig. 82 Xon Tcex 5010 457447972 119,2 | 0,064 | 6,03 | --—- -
Lp. 83 %om ACox 5010 Z574479/2 | 128,5 | 6,005 | 6,15 | --- .
Tp. 85 Xon TCT% S010 457447972 SN — -
Iip. 86 Ko et 5510 4574479772 120,3 | 0,088 | 5,84 f— 9

fp. 86 Xomn Pifadir:s [B-DMG 45/44/9/2 128, 7 0,05 5,81 55,3 ——-
Tp. 67 %o TG 5010 45/44/8/2 186,2 | 0,088 | 6,07 | -=- p—
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Tp. 88 | o OCOX 5310 457447572 152,4 | 8,046 | 5,99 [ [
Tip. 89 Xom OO 5010 a5/a479772 101,5 | ¢,676 | 6,02 —== -
Tp. 90 *am JICTX Shio 45/44/9/2 87,54 | 0,873 | 5,81 —— [
Np, 91 ¥om it S010 45/44/972 111,9 | 9,053 | €01 -—- -—-
Tp. 91 son it s TIST-DMG 457447872 124, 3 0,06 | 6,01 39,0 —
Tp. 82 o CHXK SG10 457447977 117,2 | 0,065 [ 5,92 e 89,1
p. 93 xon TCeX 5010 45/447972 121,53 | 0,071 | €,00 - 88,71
Tp.. 94 | Xor TCEX SULD 15/44/9/2 116,4 [ 0,073 | 6,16 - 99
Mp. 96 Xou NCeX 30L0 45/84/9/2 187,2 | 0,14 | 5,7 - -
lp. 97 Xox Jitel > 5310 454447972 a8,01 | 0,106 [ 5,82 - o
Tip. 98 Lo filel5d $010 45/44/9/2 164,6 | C,008 | 5,094 jm— -
Ap. 99 Xon LCeX 5010 457447972 56,61 | 0,061 | 5,75 —= -
p. 100 Kox Co% 5010 457447972 105,9 | G, 121 | 6,17 [ 26,9
Tp. 100 Kom it 4 I30-DMG 45/4479/2 10,4 0,071 %, 69 | 94,0 J—
op. 101 Xor TCY 5010 45/44/9/2 - ——- 6,32 - -
Tp. 104 Xou LCT% s01a 45/484/a/72 —-== - 6, 02 - -==
Ip. 106 Xon NCEX 3010 45/44/972 149,3 | 0,083 | 6,04 ——= —
Mp. 107 Hon TCER 3010 15/8479/2 181,77 | 0,071 | &, 11 —— [—
p. 109 ¥on fites s $G10 157447972 51,98 n,0% | 5,098 fE— 68,91
Hp. 110 Zam pike::4 5C10 15/44/972 183,3 | 0,071 | 5,68 —— J—
. 111 Hom iter>3 3o10 457347972 161,9 | 0,048 | 6,27 —— -
Mp. 112 Xoit TICOX I530-DMG 45/44/9/2 96, 1 0,1 6,08 -— 86
Mp. 113 Xoit TICOX I530-DMG 45/44/9/2 87,5 0,132 | 6,03 - 57,6
Mp. 114 Xoi TICOX 50— DMG 15/44/9/2 94,9 0,1 5,97 -— 44
Mp. 115 Xod ICOX I50-DMG 45/44/9/2 89,0 0,1 5,87 - 78
Mp. 116 Xod TICOX I50-DMG 45/44/9/2 87,5 0,094 | 5,67 [ 29
Ip. 117 - - - - - - 5,46 - -
Mp. 118 Xod TICOX I50-DMG 45/44/9/2 84,8 0,058 | 5,67 - 46,3
Mp. 119 Xoa ICOX I50-DMG 45/44/9/2 85,3 0,073 | 5,84 -— 7,8
Mp. 120 Xoa TCOX I3T-DMG 45/44/9/2 96,5 0,056 | 6,31 -— 83,7
Mp. 121 - - - ——- -— - J— [
Ip. 122 -—= -—- - - - - 5,06 -—- -
Ip. 123 -—= -—- - - - - 6,08 - -
Mp. 124 [ [ [ - J— [ 7,11 E— -
Mp. 125 X0 TCOX I530-DMG 15/44/9/2 194,7 | 0,086 | 5,75 -— -
Mp. 126 Xoit TCOX I50-DMG 45/44/9/2 95,2 0,075 | 5,54 -— 31,7

'TTopsiIoK THITOB JIMITHIOB, KAK OHU MOSIBIISFOTCS B MOJISIPHOM COOTHOLICHHH, COOTBETCTBYET HOPSIIKY,

P KOTOPOM JIMIHBI TIOSBIISIFOTCS B TIEPBBIX YETHIPEX CTOJIOIAX TaOIHIIBL.

?pKa otHocures k pKa karronHoro mmrmmaa dpopmyssr (1)

Anaaun3 kceHoTpaHcmuiantara LS411N

Msimam-camkam Nu/Nu (6-8 Hezels) moaKkokHO nMiuianTaposain 5x10° LS411N knerkn. Poct omyxomnu
KOHTPOJIMPOBAIH C TTIOMOIIHIO0 U3MEPEHUS ITAHTCHIIMPKYJIEM JI0 Hadaia JedeHus. My, uMeromue 150-250
MM~ MOJKOKHBIC OIYXOJIH, OBUIA PaHJOMHU3UPOBAHBI U BKIIOYEHBI B HccinenoBanue. CoctaBbl ocHOBHOM KuPHK
pazbasmsu 1o 0,3 M/mit @CB 1t no3upoBanus. JKUBOTHBIE, BKIIIOYEHHBIE B pa3lIMYHbIC TPYHIIBL, MOIYyYaln
OJTHOKPATHYIO CYTOYHYIO 00rOCHYI0 HHBEKIHIO IV 3 mr/kr kuPHK B Teuenue Tpex aneit. Onmyxonu oTOupanu
JUISL ICCIIeTOBAaHUs yepe3 24 4 mociie MOCieaAHel NHBEKIMH, YTOObI OLICHUTh PETYINPOBAHUE LIEJIEBOTO I'eHA C
nomosto 1P B peansaom Bpemenu (QRT-PCR).

JlunuaHble HAHOYACTHUIIBI, coaepkantue TunuaHble coenuHerns Gopmyns! (I) u PLK1-424 xkuPHK nByx-
[ETIOYEYHYI0 IOCIE0BATENbHOCTh, IIEPEUNCIICHHBIC BBINIEC, HCCIEAOBAIM B aHAIN3E¢ KCEHOTPAaHCIUIAHTATa
LS411N. Pe3ynbraTel 1aHHOTO aHalW3a MPHUBEACHBI B TaOJ. 5 HIDKE Kak TpOICHTHas camas Huskas PLK-1
MPHK 1o cpaBHeHMIO ¢ KOHTpOJIEM MPU BBEJCHUHU B BUJE €AMHUYHON CYTOYHOM JT03bI B T€UEHUE TPEX AHEU NpU
I03€ 3 MI/KT.
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Tabnuna 5. Jlununasle HaHouacTuisl, cogepkanme PLK1-424 xuPHK, u pe3ynsTaTel aHanmza
kceHoTpaHciuanTtarta LS411N

SMonsipHOEe Ls411
KaTHMOHHEI JIMIIMT HelTpalbHEIT XenmnepHsnt | CKPHTHIL PasmMep
COOTHOmEHME PDI ‘pKa KD 3x3
dbopmyner (I) RpiZiniZed FiiZinsZsig faiZiniZsig ()
JIUNIUIOOB M/ KD
Hpumep 1 XoJ OCOX S010 45/44/9/2 74,56 0,152 5,59 -—-
Ipumep 2 Xouq JCoxX S011 45/44/9/2 88,19 0,1 5,57 -
Opumep 38 XoJ OCOX S010 45/44/9/2 116,8 0,036 5,93 60
Opumep 38 XoJ OCOX II3T-DSG 45/44/9/2 116,8 0,036 5,93 58
Opumep 39 XoJ OCOX S010 45/44/9/2 114,3 0,039 5,91 55
Opumep 42 XoJ OCOX S010 45/44/9/2 181,1 0,06 5,93 50
Opumep 43 XoJ OCOX S010 45/44/9/2 150,7 0,046 5,85 40
Opumep 52 XoJ OCOX S010 45/44/9/2 132,2 0,06 5,96 50
IIpumep 52 XoJ HCOX I3T7-DSG 45/44/9/2 132,2 0,06 5,96 69
pumep 57 Xon COX 5010 45/44/9/2 116,3 0,038 5,94 60
lpumep 63 Xoun OCOX 13T _DSG 45/44/9/2 108, 6 0,047 5,9 66
Opumep 91 Xon OCOX S010 45/44/9/2 136,1 0,032 6,01 45

*TIOpS/I0K THITOB JTHIIHIOB, KAK OHH MOSBIISIOTCS B MOJIIPHOM COOTHOIICHHH, COOTBETCTBYET TIOPSIIKY,

P KOTOPOM JIMIHBI TIOSBIISIFOTCS B TIEPBBIX YETHIPEX CTOJIOIAX TaOIHIIBL.

*pKa ortHocutest k pKa katrorroro mumuaa gopmyist (I)

HccienoBanus ”MMYHHM3aIUU

[Monynsmuio meieir BALB/c nmmyHn3upoBaim munocoMamu, coaepkanmumu JICOX, xonecTepuH 1 pas-
JIMYHBIE JINTUIBI TT0 N300pEeTeHUIo (WM I CpaBHEHHUA KaTHOHHBIN umux 1,2-nunmnHonennokcu-N,N-1nMeTnII-
3-amunonpoman win "DLinDMA"). Jlunocomsl unkancyiuposanu 0,1 Mxr "vA317" caMoperuiupyoIerocs
pemmnkona PHK, xortopsiiit kogupyer F-Oenok pecrnimpatopHo-cnHIHTHaNEHOTO BUpyca (cM. WO 2012/031043).
B xayecTBe OTpHULIATEIHLHOTO KOHTPOJIS MBILIHU MoJydaidn 1 MK "rojoro" pemiukona. J{o3sl naBanu wiu B 10U 0
& 21, umu gau 0 & 42. IMMyHHBIE OTBETHI OLICHUBANIM uepe3 2 HeAenH Mocie Kaxaon no3sl (2wpl, 2wp2) u B
HEKOTOPBIX CIydasx Takke depe3 4 Heleau mociie BTOpoi 1036l (4wp2). IIpoBoIMIN YeThIpe CEpUM IKCIIEPH-
MEHTOB, KaXKIBII CO CBOUM COOCTBCHHBIM "TOJIBIM" KOHTpOJIeM. Bo BCeX IKCIepHMEHTaX CHIBOPOTKH OLICHUBAIIU
B IBYX IyJnaX, U aHTH-PCB-F TuTpHI MOKa3aHkl B Ta0I. 6 HIDKE.

Tabmmrma 6. UMMyHH3aIIOHHBIE TUTPHI B oTHOIIEHWU F-Oenka PCB

KaTMoHHBIT

RpiZieiZ8:d o) 2wpl 2wpl 2wp2 2wp2 4wp2 4dwp2

$OpPMyIIE 5 nyn 1 nyn2 nyn 1 nyn 2 nyn 1 nyn 2
(I)

T'oJIBIL A 115 264 692 5371 - -
DLinDMA A 819 954 18318 21731 - -
pumep 2 A 217 259 12785 8232 - -
Npumep 13 A 495 620 7157 12316 - -
Npumep 14 A 1234 2089 44059 45246 - -
IIpumep 9 A 1832 1352 29707 18788 - -

T'oJIBlL B 155 48 3264 1440 4747 1954
DLinDMA B 13 4 18290 5538 13936 7020
Ipumep 12 B 88 128 4550 4828 4787 3972

T'oJBliL A 219 255 855 1052 1157 1726
DLinDMA A 4336 6460 19155 19141 26504 28008
Npumep 26 A 4 4 10 10 10 10
Ipumep 14 A 3098 3539 12785 14582 13687 18851
IIpumep 25 A 1217 1883 1611 1156 2850 1767

T'oJIBlL A 2699 905 5253 5491 4323 5008
DLinDMA A 4585 3390 60395 56229 50799 35992
Ipumep 14 A 1192 1206 34906 28736 21375 21347
IlpuMmep 66 A 75 75 75 75 75 75
Ilpumep 68 A 1031 494 11315 7800 12963 17734
Ipumep 81 A 1779 1553 24648 15304 41921 34684
Ipumep 29 A 2101 3584 12529 18669 23930 37278
Ipumep 70 A 1416 3110 31550 20124 18779 18358
Ilpumep 69 A 2853 4481 23851 20793 19075 21504

Kypc: A=nneii 0 & 21;
B=nneii 0 & 42.
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IIporoxoa Tpanckpunuuu MPHK

Crpownu kosblieByr0 miasmunayr JHK-marpuiy, kotopas copepikaia TPaHCKPHIIIMOHHYIO KacCeTy
MPHK, cocrosmryro u3 cineayronux XapakTepHbIX uyepT: KoHceHcycHoro mpomoropa JIHK-3aBucumoit PHK-
nonmMmepassl 6akreprodara T7, S5'-Hetpancaupyemoii obmactu (UTR), mocnenoBarenpHocTH Ko3aka u OTKpBI-
Toil pamku cumthiBaHusA, U 3' UTR, u 120 HYKICOTHIOB UIMHON TMOMWaAeHO3MHOBOTO (ToanA120) xBocrTa.
ITnazmuaayro JJHK-maTpuiy penpoaynupoBanu B E.coli, BEIAETAIN U JTMHEAPU30BAIN C TIOMOIIBIO pacImerie-
HUSl PECTPUKIIMOHHBIME (epMeHTaMu HermocpencTBeHHo 3' monu120 xBocra. [Tnasmunayro JIHK o6benunsmum ¢
T7 PHK-mmonmmmepa3zoit, puboHyKiIeoTUIHBIME Tpudocharamu, naHrnOUTOpoM PHaswel, pepmentom mupodocda-
Ta30M, TUTHOTPEUTOIIOM, CIICPMUIMHOM U ()EPMEHTHBIM PEaKIIMOHHBIM Oy(hepoM U WHKYyOUpOBasu B TeUeHHUE |
gaca nipu 37°C. JJob6asnsmm dpepment JJHKazy I s pacmernenus miasmuanoi JIHK-maTpuiiel 1 nHKyOHpOBa-
mu B Teuenue 0,5 u mpu 37°C. MPHK BbIIENSIIM C IOMOIIBIO TTOCIIEAOBATENHHOTO OCAXKICHHUS XJIOPHUIOM JIUTHSA,
npoMbIBaHus ocaaka B 70% 3TaHOMe, TOBTOPHOTO cycreHanpoBanus ocaaka MPHK B Boze, moBTOpHOTO Ocax-
JICHHS M30TIPOMAHOJIOM U aIleTaTOM HATPUs M MPOMBIBaHUS ocanaka cHoBa B 70% aTaHone. KoHeuHbIH 0camok
MPHK noBTopHO cycnienaupoBanu B BOje.

PeareHT KoHueHTpauusa IIpuMedaHMUSa
Bona, cBobomHasa orT OCTaBmMMCS

HYKJIeas obreM

Tpuc-HC1 pH 8,0 (MM) 40

MgCl, (MM) 20

AT®, UTO, I'T®, YTO (MM) 4

Ois co3OaHusa 100%
PsU MPHK He BKJKOUYAaOT
YT® B peakuuwo. IOiua
IIcepnoypuAanH (MM) 4 CO3OaHnAa 100%
HeMOIMUOMUUPOBaHHOM
MPHK He BxJjmouaioT PsU

B peakluo

OTT (MM) 10
CriepMyanH (MM) 2
JIMHeapn30OBaHHAaA

0,05
mwiasMuoHasa THK (MKD/MKJI)
Iupodocharaszsa (emn/MKi) 0,004
Vurmuburop PHasbl (en/MKJI) 1
T7 PHK noJmMMepasa
(em/mxir)
IOHaza I (exn/MKJ) 0,04

TEV-h nentun-GAopt-2xhBG-120A (SEQ ID NO: 5)

Oco0OEHHOCTH I0CIIEI0BATEILHOCTH:

Bupyc rpaBuposku tabaka (BI'T) 5' UTR: 14-154

OnrruMansHas rociiegosareabHocTh Ko3aka: 155-163

UenoBedecknid JISNTHH, KOTUPYIOUIMI aMHHOKUCIOTEI 1-167 Gemka moctyma # NP_000221, mocienosa-
TEJIHHOCTh KOJOHOB, onTHMH3upoBaHHas GeneArt: 164-664 2 ctom-komoHa: 665-670 2 KONMUHU YETOBEYECKOTO
oeta-rmoomna 3'UTR: 689-954 120 nykneotumaoB moauA xsocra: 961-1080

GGGAGACGCGUGUUAAAUAACAAAUCUCAACACAACAUAUACAAAACAAACGAAUCUC

AAGCAAUCAAGCAUUCUACUUCUAUUGCAGCAAUUUAAAUCAUUUCUUUUAAAGCAAAAGCAA
UUUUCUGAAAAUUUUCACCAUUUACGAACGAUAGCCGCCACCAUGCACUGGGGAACCCUGUGC
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GGAUUCCUGUGGCUGUGGCCCUACCUGUUCUAUGUGCAAGCCGUGCCCAUCCAGAAGGUGCAG
GACGACACCAAGACCCUGAUCAAGACCAUCGUGACCCGGAUCAACGACAUCAGCCACACCCAG
AGCGUGUCCAGCAAGCAGAAAGUGACCGGCCUGGACUUCAUCCCCGGCCUGCACCCUAUCCUG
ACCCUGUCCAAGAUGGACCAGACCCUGGCCGUGUACCAGCAGAUCCUGACCAGCAUGCCCAGC
CGGAACGUGAUCCAGAUCAGCAACGACCUGGAAAACCUGCGGGACCUGCUGCACGUGCUGGCC
UUCAGCAAGAGCUGCCAUCUGCCUUGGGCCAGCGGCCUGGAAACCCUGGAUUCUCUGGGCGGA
GUGCUGGAAGCCAGCGGCUACUCUACAGAGGUGGUGGCCCUGAGCAGACUGCAGGGCAGCCUG
CAGGAUAUGCUGUGGCAGCUGGAUCUGAGCCCCGGCUGCUAAUAGCGGACCGGCGAUAGAUGA
AGCUCGCUUUCUUGCUGUCCAAUUUCUAUUAAAGGUUCCUUUGUUCCCUAAGUCCAACUACUA
AACUGGGGGAUAUUAUGAAGGGCCUUGAGCAUCUGGAUUCUGCCUAAUAAAAAACAUUUAUUU
UCAUUGCAGCUCGCUUUCUUGCUGUCCAAUUUCUAUUAAAGGUUCCUUUGUUCCCUAAGUCCA
ACUACUAAACUGGGGGAUAUUAUGAAGGGCCUUGAGCAUCUGGAUUCUGCCUAAUAAAAAACA
UUUAUUUUCAUUGCGGCCGCAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARARARA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAARRARAAAAAAARA

AAMAAAAAAAARMA (SEQ ID NO:5)
Ynakoska MPHK

Bce obopynoBanue 1 pacxoIHBIE MaTEPHAIBI OHOPA30BOTO IPUMEHEHHUS OBUIH yI0CTOBEPEHHI KakK He 00-
nanaromue aktuBHOCThI0 PHKa3bl nmpousBoguTenem mwinu ounmianuck ot PHKa3bel ¢ momoipio ucnonb3oBaHus
pearenra RNaseZap (LifeTechnologies). MPHK wuHKamcynupoBaiii B KaTHOHHBIH JUOUAHBIN amMuH Kk MPHK
dbocdary (N:P) mossspHoe cootHomenue 4:1. Jlumuaer (katnoHHBIN aunua, JJCDX, X0JIeCTepUH U JTUIMTHIUPO-
BaHHBIH [I3I" MM CKPBITHIA JUNNA) pacTBOPSUIM B dTaHoJie. MOJSIpHBIE COOTHOIICHHS IPEICTaBISIN COOOM
40:10:38:2 cooTrBercTBeHHO. CMeECh HE0IT0 00padaThIBaIM yIbTPa3BYKOM, 3aT€M OCTOPOXKHO MEPEMEINBAIN B
TeYeHne 5 MUH 1 3aTteM BoiAepkuBanu npu 37°C no ucnonb3oBanus. MPHK 3amensin B mutpataom O0ydepe pH
5,8-6,0 ¢ ncronp3oBaHMEM LEHTPUPYKHBIX KOHIEHTpaTopoB Amicon Ultra-15, koHeUHYI0 KOHIIEHTPALHMIO J10-
Bogwiu o 0,5 mr/mMn u BeiAepkuBanm npu 37°C 1m0 wcmonb3oBanus. PaBHbIE 00BEMBI JIMIIHIOB B 3TaHOJIE,
MPHK B nurparHom Oydepe u oTnensHO HUTpaTHOro Oydepa BTATMBAIM B IIIIPHIBI OJHOPAa30BOTO MPHMEHE-
HUs. BBonmHBIC TpyOKH mmpuios, coaepxamux tunuasl 1 MPHK, npukperisiin T-o0pa3HoMy pa3BeTBICHUIO U
BBOJIHAsI TPYOKa IIITPHIIA, COAEPIKAIETO OTACIBHO LIUTPATHEINA Oydep, cocTaBisia napy ¢ TpyOKo, BEIXOISIIECH
n3 T-o0pa3HOro pa3BeTBICHHUS Yepe3 cocyn Uil cOopa, colepKalinii MarHUTHYIO MEIIaJKy Ha aKTHBHOH Iuia-
cTHHE U1 cMermmBaHus. [Inpuis! moMenany B MINPUIICBON HACOC, YCTAaHOBJICHHBIN, YTOOBI M3THATH COJCPIKH-
MO€ IIPY CKOPOCTH MTOTOKA | MJI B MUHYTY.

Hacoc axktuBupoBanyu u coopanasie MPHK B TUMUIHBIX HAHOYACTHIIAX TIEPEHOCHIIN B AHATU3HYIO TPYOKY
SnakeSkin (10000 MWCO, Thermo Scientific). Matepuan noasepranu quanu3y B otHoleHnrn PHaspl n anmupo-
reHHoro 1x gocdarHo-coneBoro OydepHOro pacTBopa B TeueHne Houu npu 4°C.

HN3mepenne unkancyasuuu MPHK

IIpouent wukancymsuun MPHK B JTUNMAHBIX HAaHOYACTHIIAX OMpPENESUTM C HCIIOJIb30BaHWEM Habopa
Quant-iT Ribogreen RNA Assay (Life Technologies). JIHU-MPHK cycnen3uro ananmmsupoBamu B Oydepe
(MPHK BHe uwactunpr) u Oydepe mmoc aereprent Tputon X-100 (obmee kommuectBo MPHK). Beraucnennas
pasuuua npencrasisia coboit MPHK BHyTpH wactuubt. 1000 Hr/Mir ocHOBHOTO Marepuana u3 noixydeHroir PHK
B Ha0bope IMOJIyYany ¥ UCHOJIB30BaIH Il 00pa3oBaHus IpaaynpoBodHOr kpuBoi (0 Hr/mi, 15,63-1000 ur/mi) B
TE n TE + 0,75% Tpurona X-100. O6pasust IHU-MPHK B TE-6ydepe u TE-0ydepe + 0,75% Tpurona X-100
MOJIy4YaJld C TIOMOIIBIO COOTBETCTBYIOIIETO pa30aBiIeHHs, TaK YTO CUMUTHIBaHWE OBIJIO B JHMAIa30HE I'pagyHnpo-
BouHOH KpuBol (400-2000-kpatHOe). B 384-myHounsni mianmet (Costar HeoOpabotanusit # 3573) 0,04 mu
cTafaapTa (B IBYX IMOBTOPHOCTSAX) MM 00pasia (B TpeX MOBTOPHOCTSX) MOOABISIN B KOKIAYIO TyHKY. PeareHT
Ribogreen pazbasnsu B 240 pa3 6ydepom TE n mobasnsum 0,06 M B myHKy. ColepkuMoe TyHOK CMEITHBAIH
1 mMepsu paryopectennuio (Bo30yxaeane=480 um, smuccus=520 uam). @onossie 3HaueHus (He PHK) Bbrun-
TaJu W3 3HAYCHUU CTaHIAPTHOTO W HCciemyeMoro oOpas3ioB U koHieHTpanuu PHK ompenensiu B obOpas3max,
WCTIONB3YS TPagyHpOBOYHBIC KPHBEIE. [IpOEHT MHKANCYIAINN 00pa3na OMpeAeIsUTH C TOMOIIBIO IEIEHUs pa3-
HHIBI B KOHIIGHTPAIMAX MEXIy 00paslioM + TPUTOHOM U 00pas3ioM B Oydepe OTIeNbHO Ha KOHIEHTPAIHIo 00-
pasua + TpUTOHA.

h Jlentun
BHyTpHBeHHAsl HHBEKIINA B XBOCTOBYIO BEHY MbIIITH MOTH(PHAIHPOBAHHOTO
cuHTeTU4Yeckoro jJenruna MPHK

Ilepen mabeknneii B XBOCTOBYIO BEHY MacChl TeJa MBIIICH 3alyChIBaIN M B3BEIINBAIN TUTAHNE C MbIIIA-
MH, CTPYIIIAPOBAHHBIMH B COOTBETCTBHH C MX Maccoii Texa. MBIel TOTOBWIM ¢ IOMOIIBI0 HATPEBAHUS UX IO
HArpeBaTEIBHOM JTAMITON B TCUCHHUE ~2 MUH, C MBIIIIAMH PUOIU3UTEIEHO 12 AFOWMOB OT JIaMITHI Jis 000TpeBa.

g MeTona mpoBeeHUsI HHBEKIINN B XBOCTOBYIO BEHY MBIIICH MOMEIIA N B (PUKCATOP M XBOCTHI OYHIIA-
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mu 70% cruprom. Uriny pasmepa 27 (Becton Dickinson, katanoxusrit # 305109), coenuaennyro ¢ 1 M mmpu-
oM (Becton Dickinson, karanoxssiii # 309659), BCTaBIsIIM B XBOCTOBYIO BEHY ITOBEPXHOCTBIO CKOCA BBEPX H
MOPIIIEHb MINPHUIA BBITACKUBAINA B OOpPaTHOM HAINpPaBIICHUH, YTOOBI O0ECIICUHTH IMOTAJaHHe KPOBU B IIIIPHIL.
Kenaempiii 06beM MOAM(PHUIIMPOBAHHOTO CHHTeTHUYEcCKoro jentuHa MPHK BBOMIIM BpydHYIO C yMEpEHHBIM
JaBJIEHUEM M CKOpPOCTHIO. Uiy 3aTeM BBIHUMAJH, 1 KPOBOTEUCHNE OCTAHABIHMBAIM C TIOMOIIBIO HAAABINBAHUS
Ha MECTO MHBEKITUN MapiIi.

PacmionoxeHHBIX TI0 0THOMY 8-9 HemenbHBIX Mblei-caMioB C57BL/6 ncmonb30Bany sl HCCIIeTOBAHUS
in vivo. JXOXb-ounmennsrii MonuduurpoBanubiii cuaTeTHaeckwii tentid MPHK (SEQ ID NO: 5), B koTopoM
YPUAMHBI OBUTH 3aMEIICHBI TICEBIOYPUIMHAMHY, YITAKOBBIBAIM B KaTHOHHBIN munuy (N:P MonspHoe cooTHoIIe-
H1e=8:1) M 3aTeM pa30aBIsUIM B MHBEKIIMOHHOM COJIEBOM pacTBOpE A0 11036l 10 MKr Ha CpeIHIOI0 Maccy Teia
TPYIIIBL.

B neHp 0 XKMBOTHBIX B3BEIIMBAIU W PACIPENCIUIN B COOTBETCTBHU CO CpeOHEW Maccol Tema. Meimam
BBOJIWJIH J03bI, U moTpednenne numy (FI) 3amuceiBanu ans kaxxaoro u3 nueit 1-7 u gaeit 9, 11 u 16.

IMoako:kHas HMHBEKINSA MbIIIAM MOAU(UIIUPOBAHHOI0 CHHTeTHYeCKOro Jentuana MPHK

Jlo moKo)XHOM MHBEKIIMK MAacCHI TeJla MBIIIEH 3aIChIBaIN M B3BEIINBAIN TUTAHNE C MBIIIAMH, CTPYIIITH-
POBaHHBIMH B COOTBETCTBHH C MX MACCOW Tea. MBIIell 3aXiuMaiy pyKaMy U MTOMEIIaIN Ha padodyro TOBEpX-
HOCTB. VX BBITACKHMBAJIH 32 3arPUBOK M ITOJHUMAIH ITOAJIEKAIITYI0 MBIIIIY, IPOCTPAHCTBO, B KOTOPOE BCTABIISUIN
UTITy pa3Mmepa 25, coennHeHHY0 ¢ | Mur mmpurioM. [lopineHs mmpuia BEITACKABAINA B 00paTHOM HAIPaBICHUN
TaKuM 00pa3oM, 4TOOBI 00ECTIEUNTh, YTOOBI KHUIKOCTh HE MOTalIa B IITIPHIL, U 3aTEM JKeJIaeMbIi 00beM JICTITHHA
MPHK BBOMIM Bpy4HYIO P YMEPEHHOM JIaBJIICHUH U cKOpocTH. Wiy 3aTem u3BieKald U MbIIIEH Bo3Bpalia-
JIM B UX KIJICTKH.

8-9 HenmenbHBIX Mblei-caMoB C57BL/6 ucnons3oBanu 1 ucciienosanud in vivo. XKOXB-ounmeHHbIi
MoupumpoBannblii cuaTeTHyeckuit entud MPHK (SEQ ID NO: 5), B KoTOpoM ypuAMHBI OBLTH 3aMEICHEI
ncepnoypunuaamu (N:P momnspHoe cooTHomeHne=8:1), yIakoBaHHBIN B HECKOJBKO KATHOHHBIX JTUIHIOB, pa3-
0aBJISTM B MHBEKIIMOHHOM COJIEBOM PAacTBOpE 10 035l 10 MKI Ha CpeIHIOI0 Maccy Tela IPyYIIHI.

B nenp 0 KUBOTHBIX B3BEIIMBAIN W PACTIPEACISIN B COOTBETCTBHH CO CpelHEl mMaccoi Tena. Melmam
BBOJIWUIA JI03BI B 9 yTpa, 1 KpoBb Opanu B 9 yrpa B neHb 0. KpoBb Takke Opanu B 9 yTpa B KaKIbIA U3 AHEH | 1
2 ¥ OLICHWBAJIN YPOBHH Oeika ienTrHa. Maccy Tea U oTpeOIeHIe MHUIIH TaKKe 3aIiChIBAIIH.

UenoBevyecknii TENTHH B TIa3Me MbIMIeH n3Mmepsiiu ¢ momonisio ELISA. AntuTrena, mpuoOpeTeHHbIC B
R&D Systems duoset (Cat# DY398E, part# 840279 nns mMMmoOmIn30oBaHHOTO aHTUTeNa u parti 840280 mis
JIETEKTOPHOTO aHTHUTEINa), BOCCTaHaBIMBanu ¢ moMmonipio ®Ch u TutpoBanu, cHoBa ucnoin3ys ®Ch. UmMoon-
JU30BaHHOE AHTHUTENO HAaHOCWIM B 4 MKr/Mu B 30 MKII/JTyHKa Ha Oenbiit 384-myHouHbIH Tutanmier Nunc® Max-
isorp (Kat. # 460372). Ilocne MHKyOMpPOBaHHS B TEUCHHE HOYM NIPU KOMHATHOHN TeMIepaType HMMOOMIIN30BaH-
HOE aHTHTEJIO OTCACHIBAIIU U IUIAHIICT OJIOKUPOBAIM B TCUSHHE 2 U MPU KOMHATHOU Temreparype 90 MK/ TyHKa
KPL monounsm Giokartopom (Kar. # 50-82-00). ITocne 3aBepuieHusi HHKYOMpOBaHUS IIJIAHIIET OTCAChIBAIH U
PEKOMOMHAHTHBIE CTaHIAPTHI U 00pasmbl A00aBsud B Tuianmer 30 MKI/TyHka B Tedenue 2 4 mpu 37°C npu
BeTpsixuBaHuu mpu 600 00/MuH. Pa3zbapneHus oOpasia/cTaHmapTa MPOBOIMWIN C UCIOIb30BAHUEM Pa30aBUTEIS
oOpasia Ha ocHOBe Ka3enHa. [IpombIBanne/oTcaceBanne 3 pasa 100 MKI/JTyHKa IPOBOIMIIHM C HCIIOIb30BaHUEM
pactBopa aist npoMeiBky 1ianmmeTa Teknova (Kat. # P1192). /lanee nerekTopHOe aHTHTENO pa30aBIsUIN C I10-
MOIIBIO Pa30aBUTENs IS ACTCKIMU aHTUTEN HAa OCHOBE Ka3zenHa 12,5 Hr/mu u mobarisiiu B 30 MKJI/JTyHKA B Te-
yeHne 2 9 Ipu KOMHAaTHOW Temmepatype. Ilocie qaHHOTO MHKYOMPOBaHUS IUIAHIIET CHOBA IPOMBIBAIN U JIO-
Gassuy pactBop nosmctpentaBuauH-HRP (Kart. # 21140) B pazBenenuu 1:1250 B HRP 6ydepe mist pazBeneHus
B Kaxxayto JyHKY (30 MKII/TyHKa) U MHKYyOupoBanu B TedeHune 30 MUH NMPU KOMHATHOH Temrieparype. OkoHdJa-
TeJIbHOE TPOMBIBaHHE/OTCachiBaHue ynaysuio pactBop HRP, n mo6aBisim xeMuIrOMUHECIICHTHBIN cyocTpat 30
Mmki/myska (Kat. # 1859678 & 1859679). [TnanmeT ObICTPO MPOYUTHIBAIN ¢ TIOMOIIBIO IIAHIIET-pUaEpa Spec-
tramaxM5 co Bpemenem unrerpamuu 50 mc. JJunamudeckuit quanason ELISA mpencrasmser cob6oit or 100 no
2000 nr/ma (6,25-125 pM) denoBedeckoro JenTHHa. AHanIW3 NPUMEHHM K IUIa3Me MBIIICH, KPBIC U MaKak-
KpaboeoB.
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SKCHOpeccus JIeNTHHa | DKcHpeccus JenTuHa

Homep & MHKAaNCyJIAlun PasMep (HM) PDI IV- C57Bl/6, 24 u SC- C57Bl/6, 24 u
renebs (Hr/MT) (HT/™MIT)

38 90,9 142,3 0,083 17,21 0,99

39 73,1 156,0 0,090 10,47 0,79

43 71,1 176,0 0,042 13,56 0,66

52 95,1 143,9 0,109 21,18 0,85

57 96,0 127,8 0,102 9,17

59 87,0 134,7 0,106 8,08 1,16

78 71,1 164,0 0,150 0,96

79 91,6 140,5 0,116 1,36 (6u)

85 93,1 134,8 0,125 1,78

90 80,9 164,7 0,090 0,74

92 72,5 134,2 0,073 1,34

IIpoHyMepoBaHHbIE BADMAHTHI OCYIIECTBJIEHUS
BapuanT ocymectBiaenus 1.
Hacrosimee n3o0peTenne npeaocTasisieTr coenuaenue Gopmyisr (I)
$1

RZ/N\

®
RY X7 R
(1)
rie
L npencrasnser coboit C,_gankuinen, *-C,_jankuneH-L2-, *-C,_jankunen-L2-C,_jankuneH-

O
S
*\f u O A
O
*. s
L LZMf[O

e * 06o3Hauaet mprcoennHenue pparmenta K NR'R? rpyrme;

L2, mpucoearHEeHHBIH B TIOOOM HaIpaBiieHuH, ipeacTasiset co6oit -C(0)0-, -OC(0)O- umu -CONH-;

KaKJIBIH S TIpecTaBiseT coooit HezaBucumo 0, 1 wmm 2;

t mpencraBiset coboit HezaBucumo 0, 1, 2, 3 wm 4;

KaXJIbIi U mpeacTapisiet coboii 0, 1, 2, 3, 4, 5 wn 6;

R'uR? MPEJCTABISIOT COO0 KaXKIbIi He3aBUCUMO HE3aMEIICHHBIN WK 3aMeIleHHBIN C|_¢alKIT; TIe YKa-
3aHHBIA Cj_¢alIKWI HEOOA3aTEIIHHO 3aMEIICH OJTHUM WJIM JBYMs 3aMCCTHTEISIMH, KaKIbIi HE3aBHCUMO BEIOpaH
u3 rpynnsl, coctosiedt u3 OH, COOH u COO-C_jankuna, uiu R' u R? coennuens BMecTe, 00pasysl HezaMe-
NICHHOE WM 3aMEHICHHOE 4-7-4JICHHOE TeTePOLUKINYECKOE KOJbIIO, coaepkaiee 1-2 rerepoaroma, BEIOpaH-
HeIX U3 N 1 O, ipryeM yKa3aHHOE T€TEPOIUKINIECKOE KOJBII0 HEOOA3aTEIbHO 3aMEIIEHO OTHUM-TPEMS 3aMec-
tutensimu OH;

R uR* NPENCTABIAIOT cO00M KakAbIi HE3aBUCHMO LieTb -R°, rae R mpeacTasnser coboi

nim

(cl)
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9
R R
(c6), (c7),
. o
ot i N R
( 0
=0
N
(c8), (c9),
~ R\
RCRIRA TN o o
R '/W\R
T 9 o o
R R R
(cl0), (c1l),
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(cl5),

(c17),

~

~

—
6]

(cle),

(cl9),

(cl8),

(c20),
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(c21),

(c22), (c23),

(c24),

nim

(c26), (c27)

(c28)
R mpencraBnsier coboii Cs.panku, Cs_pankeHn uii Cs_y, aTKHHWT,
n npeacTaBisieT codoit 0-12;
m, p ¥ q IPEACTABJIAIOT cO00H Kax bl He3aBucumo 0, 1, 2, 3 wm 4;
IpH yCIIOBUH, 9TO Henb R umeer 12-70 atomoB yriepona;
X npexcrasisier co6oit CR® wmm N u
R® npezactaBiset codo H, rano, C;_gankut wim R4;
WK ero (papMareBTUIECKU IpUeMiieMast CoJb.
BapuanTt ocymectsnenus 2.
Coe/IMHEHHE IO BAPUAHTY OCYyIIeCTBIeH!S |, B KoTopoM X mpezcrapiser coboit CR®; mu ero papmares-
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TUYECKHU TIpUEMIICMast COJTb.

BapwuanTt ocymiectBineHus 3.

Coe/IMHEHHE 110 BapHAHTy OCYIICCTBICHHS 2, B kKoTopoM R® mpexpcrasmser coGoit H, xmop, Gpom miu
Czankwr, wim ero hapMareBTHIECKH prueMiieMas CoJib.

BapuanT ocymectBieHus 4.

Coe/IMHEHHE TI0 BAPHAHTY OCYIICCTBICHHS 3, B KoTopoM R® mpencrasmsier coboit H; mmm ero dapmares-
THYECKU TIpHUeMIIeMast COJb.

BapuanT ocymectBienus 5.

CoenMHCHHE IO BapUAHTY OCYMICCTBICHUS 4, B KOTOPOM L mpencTaBiseT co00H METHIICH, STHICH, WIH
nponmieH, win L npencrasiser cobort *-Csankmnen-O-C(0)-, wmu L mpencrasnser codoit *-C_jankmnen-L2-
C\ankuien, rae L2, npucoenmHeHHbIH B 11000M HampasieHuH, npeacrasisier coooit C(0)O wm OC(0)O; unn
ero (papMareBTUICCKH IPUEMIIEMast COJIb.

BapwuanTt ocymiectBineHus 6.

CoeauHeHne Mo BapuaHTy OCYIIECTBIEHUS 5, B KOTOPOM R'u R? MPEJCTABISIOT COOOM KaXIblil He3aBU-
CHUMO HE3aMEIICHHBIN TN 3aMEIICHHBI METWI, WM HE3aMEIICHHBINH MM 3aMEeIICHHBIA 3T, WK ero dapma-
[EBTHYECKH IIPHEMIIEMas COJb.

BapuanT ocymectBienus 7.

Coe/IMHeHHE 10 BapHaHTy ocymiecTBieHns 4, B koropoM L-NR'R*-rpymmy dopmyist (I) BeGHpaoT u3
TPYIIIbI, COCTOSIEH U3

CTpyKTypa CTpyKTYypa CTpyKTYypa

- LJNJ )i

.
e 1
- !

! o
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N
7 OH

»

O o

)

rJie MyHKTHPHAs JIMHUS YKa3blBaeT Ha TOUKY npucoenuHenus k popmyne (I); mnm ero dgapmaneBruuecku
npremiemMast colb.

HaHT MIECTBICHUS 8. MHEHHUE 110 BapHaHT HIECTBIEHNAS 7, B KOTOPOM MPENCTABIIAET
BapwuanTt ocymiecTBie 8. Coe CHHE II0 Bapua ocyllecTBiIeHus 7, B kotopoM R® mpexncrasnse

coboit ¢l nmm ¢3; n npexacraBuseT cobolt 1 unu 2; m npeacTasiser coboi 0 wim 1 u p npeacrapuseT codoi 1;
WU ero (papMareBTUUeCKH prueMieMast CoJlb.

Bapuant ocymectsienns 9. CoeqMHeHNe [0 BApHAHTY OCyIecTBieHns 8, B kotopom R* = R*; mmm ero
(hapMareBTHYECKH TpHEMIIeMast COJb.

BapuanT ocymectsienns 10. CoequHeHne, BBIOpAaHHOE U3 TPYIIIBI, COCTOSIIEH 13
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1-(3,5-6uc((Z2)-oxramen-9-eH-1-uynorcu) denns) -N, N-
OVIMe TUJIMe TaHaM1H,
1-(3,5-6uc ((97,127) -oxkraneka-9, 12-nuen-1-mjokcu) beHMI) —
N, N-gumMeTHUIMe TaHaAMUH,
2,2"-((3,5-06uc((9Z,1272)-okranexa-9, 12-ouen-1-
MJIOKCHK) OeH3UII) a3aHeIunJI) IMS TaHoJI,
1-(3,5-0uc((92,127) -oxTageka-9, 12-guen-1-
MJIOKCH) BeH3MII) IUPPOJIMINH,,
1-(3,5-0uc((92,1272) -oxTraneka-9, 12-ouen-1-
MIJIOKCHU ) OeH3WII) a3eTUINH-3-0JI,
sTmiI-2- ( (3, 5-6uc ( (Z) —okTanmel—-9-eH-1-
MJIOKCHK) 6eH3MUJI) (MeTrJI) aMMHO) alleTaT,
1-(3,5-6uc((Z)-oxkTamen-9-eH-1-MJOKCHK) OeH3MII) IMPPOJIUIONH,
2-((3,5-0uc ((Z)-okTamen—-9-eu—-1-
MJIOKCH ) OeH3UII) (MeTUJI) aMMHO ) YKCYyCHasa KUCJoTa,
1-((2-(3,5-0uc((Z2)-oxramen-9-eH-1-mjoxrcu) penni) -1, 3-
OMOKCOJIaH-4-1JT) MeTWJT) IUPPOJINIONH,

1-(2-(3,5-6uc ( (97, 127) -okTraneka-9, 12-nueH—-1-MJIOKCH) beHMUII) —
1, 3-ouorcoyau-4-mi) -N, N-OouMe TUIIMe TaHaMIH ,

1-((2-(3,5-06uc ((92,122)-okraneka-9, 12-guen-1-
niokcu) bexwmi) -1, 3-anorcosiad-4-uj) Me TIUJI) IUMIEePUINH,

(2-(3,5-6uc ( (Z2)-oxTaneu-9-eu—-1l-uyjokrcu) dbenni) -1, 3-
OMOKCOJIaH-4-11) MeTuil—2 - (OUuMe TMJIaM/HO ) aleTarT,

3,5-6uc((9z,127)-oxTanexa-9, 12-nuexd-1-ujokcu) 6edsm-4-
(omMMeTmIaMMHO ) Oy TaHoaT,

3,5-6uc((92,127)-oxTanexka-9, 12-nuexd-1-mjokcu) 6eH3mUII-3—
(DviMe TMIIaMMHO ) IpOIlaHoaT,

3,5-06uc((97,127) -oxraneka-9, 12-nueH-1-mjorcu) OeH3mI-2—
(ODMMeTnIIaMMHO ) aleTarT,

Ad-meTnii—-3, 5-6uc( (92,127) -oxranera-9, 12-guen-1-
njokcu) 6eH3uII-3- (AUMMe TUJIaMMHO ) IIpolaHoaT,

3,5-6uc((92,127)-oxTanexka-9, 12-nueH-1-mJjokcu) 6eH3mII-3—
(OMMe TUIIaMUHO ) —2-MeTUJIIpolIaHoaT,

2= (OIMMeTHUJIaM/HO ) oTuJI-2, 6-0uc ( (92, 127Z) —okTameka-9, 12-gueH-
1-MJIOKCY ) UBOHUKOTUHAT,

3- (DuMeTUIaMUHO ) Iponun-2, 6-0uc ( (92, 127) ~-okTameka-9, 12—
oueH- 1-JMJIOKCH) M30OHUKOTHHAT,

(92,97%,127,12"2)-5-( ( (3-
(OVMe TMIIaMMHO ) IIPOIIaHOMII) OKCKM) MeTIJI) —1, 3-beHuyeH-0uC (OKTagera-
9,12-guenoar),

(92,9'%2,122,12"Z) -5-(((4-
(mrMe THIIaMMHO ) Oy TaHOMII) OKCHU ) MeTuJl) -1, 3—beHmIeH-0UC (OKTaleKa—
9,12-guenoar) ,

(2,6-0uc((92,12%Z)-oxkraneka-9, 12-gueH-1-UJIOKCHU ) IMPUINH—4—
J1) Me TMJI- 3 - (OM3TUIJIaMMHO ) IpoNaHoarT,

(92,9'2,127,12"Z) = (5= ( ((3-
(OVMe TMIIaMMHO ) IIPOIIaHOWII) OKCK) MeTWJI) =1, 3—
benmyeH) 6uc (MeTuJleH) 61cC (okTaneka-9, 12-nueHoar) ,

(2,6-06uc ((9Z2,127Z)-orTaneka—-9, 12-nuen—-1-UJIOKCHK ) IUPUIUH— 4~
J1) MeTWII-4 - (IuMeTuJlaMyHO ) Oy TaHoarT,

(2,6-6uc((9z2,12%)-orranera-9, 12-nueH-1-UJOKCHU ) IUPUINH— 4~

J1) Me TuJI- 3- (AMMe TUJIaMMHO ) IIpoliaHoaT,
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1-(2,6-06uc((9%Z2,127Z)-okraneka—-9, 12-nuen-1-MJOKCHK ) IUPUIMUH— 4~
ui) -N, N-orMe TujIMe TaHaMUH,

(92,972,1272,12"72) - (5= ( (ouMeTMIIaMMHO ) MeTMJT) =1, 3—
dbeunsen) 6uc (MeTuieH) 6uc (oKTaneka-9, 12-nueHoar) ,

(5= ( (mMMeTHIIAaMMHO ) MeTHJI) =1, 3—
beHmseH) 6KC (MEeTUIIEH ) INTPUIEKAHOAT,

(5= ( (muMeTMIaMMHO ) MeTuJI) —1, 3—-beuuieH) 6uc (MeTueH) ouc (3-
OKTUIIYHIEKaHoaT) ,

(92,127) -3- ( (ouMeTUIIaMUHO ) MeTWnJI) —=5— ( ( (33—
OKTUJIYHIIEKaHOUII) OKCK) MeTIJI) BeHB3UJIoOKTanera-9, 12-nueHoar,

o ((92,127) -okTaneka-9, 12-nuen-1-mj) -5- ( ( (3-

(OMMe TMJIaMVHO ) IIPOIIaHOMIT) OKCM ) MeTIII) u3odTasar,
(92,972,122,12"2) = ( ( ( (5= ( (zMMeTHUIIaMVHO ) METUJI) =1, 3—
dbeummen) 6uc (orcu) ) 6uc (srau-2, 1-oumi) ) 6uc (okcu) ) 6uc (sran-2, 1-

ouni) 6uc (oxkrTameka-9, 12-ouenoar) ,
(92,9772,127,12"Z) = ( ( ( (5= ( (ouoTMIaMMUHO ) MeTHUJI) -1, 3—
beHumneH) duc (oxcu) ) Buc (eTau-2, 1-auui) ) 6uc (okcu) ) Buc (srTav-2, 1-

numil) 6uc (okrTanexa-9, 12-nueHoart) ,
3,5-06uc((92,127) -oxkTanexa-9, 12-gueH-1-mjaxkapOaMonil) OeH 3~
3- (I¥MeTUIIaMMHO ) [TpoTlaHoaT,
3,5-6uc((9Z2,127) -oxkranexka-9, 12-gueH-1l-miakapbaMonil) OeH3UI—~
4- (nuMeTHIJIaMMHO ) Oy TaHoaT,
3,5-6uc((92,127)-okTanexka-9, 12-gueH-1-MJOKCK) beHsTUI- 3~
(OMMe TUIIaMMHO ) IPONaHoaT,
3,5-06uc ((9Z,127)-okrageka-9, 12-oueH-1-MJIOKCK) OeH3mUII (3—
(OMMe TMIIaMMHO ) IpONMJI) KapboHaT,
(92,9'2,12Z,12"Z) - (5-((((3-
(OMDTUIIaMMHO ) IPOIIOKCHK ) KapOOHMII) OKCHY ) MeTuJI) =1, 3—
bennseH) Ouc (MeTmileH) OMC (OKTaneka-9, 12-nueHoar) ,
(92,972,12Z,12"Z) - (5= ((((2-
(OVMe TMJIaMMHO ) TOKCHK ) KapOOHMII) OKCHK ) MeTUJI) =1, 3—
bennen) 6uc (MeTuieH) 6ucC (oKTanerka-9, 12-nueHoar) ,
(92,972,12Z,12"Z) = (5= ((((3-
(OMMe TUIIaMMHO ) IPOIIOKCHY ) KapBOOHWMII) OKCHK ) MeTuJ1) =1, 3—
bennseH) ouc (MeTuileH) OMC (OKTaneka-9, 12-nueHoar) ,

(92,9'2,122,12"2)=5=((((2-
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(OVMe TMIIaMMHO ) 3TOKCHK ) KapOOHMIT) OKCHU ) MeTuJ1) —1, 3-deHnsIeH—
fuc (oxTameka-9, 12-nueHoar) ,
3- (oDuMe TUIIaMVHO ) Iponuii-4-u3sonponui-3, 5-6uc ( (92, 127Z) -
okTanexra-9, 12-guen-1-minokcu) OeH3makapboHar,
4-Bpom-3,5-0uc ((9Z2,127) -oxkranexka-9,12-nuexH-1-
MIIOKCK ) 6eH3UJ (3— (OIMMe TUJIaM/HO ) IPONINJI) KapBoHaT,
4-xj0p-3,5-6uc ( (97, 12Z) -oxraneka-9, 12-oueH-1-
MIIOKCK ) 6eH3MJI (3— (IMMe TUIIaM/HO ) IPONWJI) KapBoHaT,
N-(3,5-06muc((9Z,12Z)-okragmeka-9, 12-guen-1-mjokcu) OeH3MII) —2—
(I¥Me TUJIaMMHO ) alleTaMuI,
0,0 - ( (5= ( (oMMeTHUIIaMMHO ) MeTWJI1) -1, 3—
beummen) 6uc (MeTuyien) )an ( (92, 12Z) —okranerka-9, 12-oueH-1-
MJI) IUCYKIMHAT,
0,0 - ( (5= ( (nyMeTHUIIaMMHO ) MeTMJI) -1, 3—
benmen) 6uc (MeTnJieH) ) 6uc (10— (OKTaHOMIJIOKCH) OelluJl) AUCYyKUIMHAT,
0'-, 0= ( (5- ( (muMeTHIaMMUHO) MeTHJI) —1, 3-beHnsieH) 6UC (METUIIEH) —
8- OMHOHMJIOMOKTaHAMOAT,
0", 0= ( (5- ( (muMeTuIaMMHO ) MeTuJ1) -1, 3-beHusieH) 6uc (MeTMIIeH) ) —
9- IMOKTMIIOMHOHaHAMOAT,
3-(3,5-06uc((972,127)-oxkTanexka-9, 12-nuexH-1-
MIIOKCK ) deHMIT) nponui-3- (IMMe TUIIaMMHO ) IpoaHoaT,
(92,9772,122,12"Z2) = (( (5= ( (AuMeTHUIIaMVHO ) MeTWJI) =1, 3—
beumen) 6uc (MeTnJieH) ) 6uc (oxcu) ) 6uc (4-oxkcobyran-4, 1-
omni) 6uc (okTanexka-9, 12-ouenoar) ,
( ( (5= ( (mMmMeTHIIaMVHO ) MeTMJI) =1, 3—
beumsen) 6uc (MeTnJeH) ) 6uc (okcu) ) 6uc (8-okcookTaH-8, 1-
omni) 6uc (mekaHdoar) ,
(( (5= ( (mMmMeTnIIaMMHO ) MeTMJI) -1, 3—
beunsen) 6uc (MeTnseH) ) 6uc (okcu) ) 6uc (4-oxkcodbyran-4, 1-
OVMJI) IMOKTaHoaT,
(( (5= ( (mmMmeTnIIaMrHO ) MeTMJI) =1, 3—
beumsen) 6uc (MeTnJIeH) ) 6uc (okcu) ) 6uc (6-oKcorekcaH—6, 1-
OMMII) BMOKTaHoaT,
(5= ( (nmMeTHIIaMUHO ) MeTUJI) —1, 3-beHnsneH) 6uc (MeTnien) ouc (10-
(OKTaHOMJIOKCHU) IeKaHoaT) ,

(5= ( (muMmeTHIIaMMHO ) MeTUII) —1, 3-beHnyieH) Buc (MeTuJieH ) OucC (8-
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(OKTAaHOMJIOKCH ) OKTaHOaT) ,
(( (5= ( (mmMeTHIIaMMHO ) MeTwJI) -1, 3—

benunsen) 6uc (MeTuieH) ) 6uc (oxkcu) ) 6uc (6-orkcorerkcaH-6, 1-

ovmil) 6uc (DekaHoart) ,
4,4"-((5-( (nuMeTHMIIaMMHO ) MeTWJT) =1, 3—

beHMIeH) 6uc (okcu) ) 6uc (6yTan—-1, 2-OMnJl) TeTpaoKTaHoaT,
(R)—-4-(3-((5)-3,4-6uc (OKTAHOUJIOKCK) BYTOKCHK) —5—

( (mMMeTHIaMUHO ) MeTUJI) beHokcy) 6yTad—1, 2-OIUUIIOUMOKTAHOAT,
(S)-4-(3-((5)-3,4-6uc (OKTAHOUJIOKCU) BYTOKCHK) —5—

( (mMMeTMIaMUHO ) MeTUJI) beHokcr) 6yTad—1, 2-OIUMIIOMOKTAaHOAaT,
(R)-4-(3-((R)-3, 4-6uc (OKTAHOUJIOKCU) BYTOKCHK) —5—

( (oMMeTMIaMMHO ) MeTUJI) beHokcu) 6yTan—1, 2-OIUMIIOMOKTAaHOAaT,
N, N-gumMmeTni-1- (3,4, 5-Tpuc ((92,12Z) -oxkraneka-9, 12-ouen-1-

UJIOKCKY ) beHWJI) MeETaHaMWH,
((( (5= ( (nuMmeTHIaMVHO ) MeTHUJI) -1, 3—

deHmseH) Ouc (oxcu) ) Buc (nponan-3, 1-guwi) ) Ouc (oxkcu) ) Buc (4-

okcobyTan-4, 1-guwmi) 8uc (nexaHoaT) ,

0", 0 (((5-( (muMeTHIIaMMHO) MeTJI) -1, 3—
deHmyeH) 6uc (oxcu) ) Buc (nponal-3, 1-guuil) ) —9-IMOKTUIIOMHOHAHOMOAT,
3- ( (DMMeTUJIaMMHO ) MeTuJI) —5- ( ( (8-

(OKTAaHOMIIOKCH ) OKTAaHOMJI) OKCHU) MeTMJI) OeH3WJI-3-OKTUIIYHIeKaHoaT,
2-(3,5-6uc((9Z,127Z) -oxkranera-9, 12-nuesH-1-mjokcu) beHni) -
N, N-guMe T3 TaHaMUH,
3-(3,5-6uc((9Z,12Z) -oxkranera-9, 12-nuesH-1-mjokcu) beHni) -
N, N-gumeTuinpolal—-1-aMmH,

2-(3-(4- (5- ( (o¥Me TMJIAMMHO ) METUJI) —2-MeTuJI-3- ( (972, 127) -
okTaneka—-9, 12-nueH-1-mjoxkcu) peHokcK) Oy TOKCH) —3—
OKCONPONWJI) NponaH-1, 3-ouniaourekcaHoar,

(5= ( (DuMeTHUIIaMMHO ) MeTHJI) —1, 3-deHnyieHd) 6uc (MeTuieH) ouc (8-
IDeKaHaMMOOOKTaHoaT) ,

(5= ( (DuMeTUIIaMMHO ) MeTHJI) —1, 3-deHnyied) 6uc (MeTueH) Ouc (6—
( ( (HOHMJIOKCHK ) KapPBOOHUII) OKCH) 'eKCaHoarT) ,

6uc (1, 3-6uc (okTaHOMJIOKCHK ) IponaH—-2-uj) -0, 0’ - ( (5-

( (DMMeTHIIaMUHO ) MeTUII) =1, 3-beHnsieH) 6K1cC (MeTuJIeH) ) IMCYKUMHAT,

(( (5= ( (mmMeTHIIaMMHO ) MeTWJI) -1, 3—
dbeHmyen) 6uc (oxcu) ) 6uc (6yran-4, 1-guwi) ) 6uc (nponad-3,2, 1-
TPpUWJI) TeTpaoKkTaHoaT,

(( (5= ( (ouMeTHIAMUHO ) MeTHJI) -1, 3-
benuneHn) duc (oxcu) ) Buc (MeTuseH) ) 6uc (nponaH-3,2, 1-

TPUMII) TETPAaOKTaHoaT,

(5= ( (mMMmeTHIIaMMHO ) MeTwJI) -1, 3—beHnsieH) Ouc (MeTuJieH) 6uc (5-
TenTuJIgogeKaHoar) ,

(5= ( (DmMeTHUIaMMHO ) MeTUII) -1, 3—-beHnsien) 6uc (MmeTuseH) 6uc (7-
TeKCUJITpUIeKkaHoaT) ,

(5= ( (DuMeTUIaMMUHO ) MeTUII) =1, 3-beHUJIeH) B1C (MeTHIIeH) 6uc (9-
HNeHTWJITeTpalekaHoarT) ,

((((5-( (ouMeTHMIaMMHO) MeTMJI) =1, 3—
benunsen) éuc (oxcu) ) 6uc (6yran-4, 1-numni) ) 8uc (oxcu) ) Buc (IponaH—
3,2,1-Tpuni) TeTpaokTaHoaT,

1-(3,5-6uc (4, 4-6uc (okTMJIOKCHU) OyTOKCHU ) beHus) -N, N-

OouMe TUJIMe TaHaMMH,

WM eTo dapMaleBTUYUECKM IIpUeMIIeMas COJib.
BapHaHT OCYIICCTBJICHUA 11.JIHHHHHaﬂ KoMIo3unus, coAcpikallas COCIUHCHNUC HOJHO60My 13 BapuaH-
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TOB ocymecTBieHus 1-10 unu ero hapManeBTHIECKN IPUEMIIEMYIO COJIb U OMOJIOTHUECKH aKTHBHBIN areHT.

Bapuanr ocymectsnenns 12. Jlunuaaas KOMIO3UIMS IO BapUaHTy ocyuiecTBiIeHus 11, B koTopoii 6uoso-
TUYECKH aKTHBHBIN areHT MpeCcTaBisieT co0oi kopoTkyro uHTephepupyomyo PHK (kuPHK).

BapuanT ocymectenenus 13. JlunmuaHas KOMITO3UITUS MO BapHAHTY OCYIIECTBICHUS 13, HOMOJHUTEIBHO
coJiep KaIas XeIMepHBIA AU

BapuanT ocymectnenus 14. JlunmuaHas KOMITO3UIUS MO0 BapHAHTY OCYIIECTBICHUS 13, HOMOJHUTEIEHO
cojeprkaias HeUTpaabHBIN JTUTH/I.

BapuanT ocymectnenus 15. JIumuaHas KOMIIO3WIMS 110 BapHAHTY OCYIIECTBICHHS 14, JOMOIHHUTEIHEHO
coJieprKamiasi CKphITBIH JIUIHI.

Bapuant ocymectBienus 16. JlunuaHas KOMIO3UIMA IO BapUAHTY OCYyLIeCTBIEHUsS 15, B KOTOpoOil B KO-
TOPOH XeJMEPHBIH JIUITUA MPEACTaBIseT COO0H XOJeCTepHH, HEHTPAILHBII UMK IPEeCTaBIseT cOOOH aucTea-
pomndocharummixonus (JJCDX) u ckprIThiid TUUA npeAcTaBisier codoit [I9T-DMG,

o)

PoAor~yhoyo

(e}

(s010)
nimn

(o]
fotoryhoyo

0.

(s011) .

BapuanT ocymectenenus 17. JIumuaHas KOMITO3HIHS 110 BAPUAHTY OCYIIECTBICHUS 15 B hopme mumm-
HOM HAaHOYACTHIIBI.

Bapuant ocymectnenus 18. Jlunmaras KOMOO3HUINS IO BApHAHTY OCYIIECTBICHUSA 16, MMeromas Mosp-
HOe cooTHoIIeHne coenquHeHus popmyisl (I)/xomectepuna/[ICDPX/S010 wm SO011, 45/44/9/2 cOOTBETCTBEHHO.

Bapuant ocymectnenus 19. Jlunmaras KOMOO3HINS IO BApHAHTY OCYIIECTBICHUS 16, MMeromas Mosp-
Hoe cooTHomeHnne coenuaeHus ¢opmyisl (I)/xonecrepuna/JICOX/S010 mwm SO011, 55-40/55-40/15-5/10-1 co-
OTBETCTBEHHO.

Bapuant ocymectsiaenus 20. JlunuaHas KOMOO3UIUS O BApHAHTY OCYIIECTBICHUA 16, MMeromas Mosp-
Hoe cooTHomeHue coenuHenus Gopmyisl (I)/xomecrepuna/JCOX/S010 mwmm SO011, 50-40/50-40/15-5/5-1 coot-
BETCTBEHHO.

Bapnant ocymectsiaenus 21. JlunuaHas KOMOO3UIUS O BApHAHTY OCYIIECTBICHUA 16, MMeromas MOsp-
HOe cooTHomeHue coeauaenus popmyisl (I)/xonectepuna/ ACOX/S010 umu SO011, 47-43/47-43/12-7/4-1 coot-
BETCTBEHHO.

Bapuant ocymectsienus 22. @apmaneBTHuecKas KOMIIO3UIHS, COAEpIKaIas TUMATHYI0 KOMIO3HIIUIO 10
JM00OMY M3 BapHaHTOB ocymiecTBiIeHus 11-21 u hapmarieBTHUECKH MPUEMIIEMbI HOCUTEIb WIH YKCITUTTUCHT.

BapuanT ocymectBienus 23. Crioco0 nedeHus 3a00JeBaHus WIIM COCTOSHISI, BKIIOYAIONTUN CTAIUIO BBE-
JICHUs! TepaneBTHYecKH 3()(HEKTHBHOTO KOJIMYECTBA JIUIMUAHOW KOMIIO3UIMH 110 JTI0OOMY M3 BapHaHTOB OCYIIe-
creieHus 11-21 manmeHTty, Hy>KAalOIIEeMycsl B TAKOM JICUCHHH, TJie 3a00JIeBaHUE MIIM COCTOSIHAE BHIOMPAIOT M3
TPYIBI, COCTOSAMIEH M3 MpoiaudepaTHBHOrO 3a00JIeBaHMs, Paka, BOCIAIUTEILHOTO 3a00JI€BaHHs, OTTOPXKECHUS
TpaHCIUTaHTaTa W/WIM TKaHHW, ayTOMMMYHHOTO 3a00JIEBaHMS WJIM COCTOSIHMSI, CBS3aHHOT'O C BO3PAacTOM 3abolre-
BaHMs1, HEBPOJIOTMYECKOTO MM HEHPOAEreHepaTHBHOTO 3a00JIeBaHMs, pECIUPATOPHOTo 3a001eBaHus, CepeUHO-
COCYIMCTOTO 3a00JIeBaHUsl, TJIA3HOTO 3a0oJieBaHus, MeTaboadeckoro 3a00IeBaHus, JepMaTOIOTHIECKOTo 3a-
OoneBaHus, CIIyXOBOTO 3a00JIeBaHMs, 3a00JIeBaHUs TICUCHH, 3a00JICBAaHUS TIOYEK.

BapuanT ocymectBienus 24. Crioco0 nedeHus 3a00JeBaHus WIIM COCTOSHISI, BKIIIOYAIONTUN CTAIUIO BBE-
JICHHS TepaneBTHYECKH 3(PPEeKTHBHOTO KOoIMdecTBa (hapMareBTHUECKOW KOMIIOZHIINH 110 BapHAHTY OCYIIECTB-
TeHus 22 ManyeHTy, HYXKIAIoIMeMycsl B TAKOM JICUeHUH, Tie 3a00JIeBaHNe WA COCTOSTHUE BBIOMPAIOT U3 TPYII-
B, COCTOSAIIEH W3 TponudepaTHBHOTO 3a00eBaHUs, paka, BOCHATUTEIHHOTO 3a00JIEBAaHUS, OTTOPIKECHUS
TpaHCIUIAaHTATa W/YJIN TKaHH, ayTOMMMYHHOTO 3a00JI€BaHUs WM COCTOSHHSA, CBSI3aHHOTO C BO3pacToM 3abole-
BaHMs1, HEBPOJIOTMYECKOTO MM HEHPOAEreHepaTHBHOTO 3a00JIeBaHMsI, pECIUPATOPHOTo 3a00J1eBaHus, CepeYHO-
COCYIMCTOTO 3a00JIeBaHUsI, TJIA3HOTO 3a00JieBaHus, MeTaboIYeckoro 3a00IeBaHus, JepMaTOIOTHIECKOTO 3a-
GoJieBaHMs, CITyXOBOTO 3a00JIeBaHUsl, 3200JICBaHUs IEYSHH, 3a00JIEBaHHUS TTOYCK.

Bapuanr ocymectsnenns 25. JlunuaHas KOMIO3UIMS IO BapUaHTy ocyuiecTBieHus 11, B koTopoii 6uoso-
THYECKU aKTUBHBIH areHT npexacrasiseTr codoit matpuunyto PHK (MPHK).

BapuanT ocymectenenus 26. JlunuaHas KOMIO3UIUS MO BapUaHTy OCYIIECTBICHUS 25, HOMOJHUTEIBHO
coJiep Kamas XeIMepHBIA AU

BapuanT ocymectnenus 27. JInmuaHas KOMIIO3UIUS 110 BapHAHTY OCYIIECTBIICHHS 26, JOMOJHHUTEIHEHO
cojeprkaias HeUTpaabHBIHN TN/,

BapmanT ocymectnenus 28. JIumuaHas KOMIIO3WINS 110 BapHAHTY OCYIIECTBIICHHS 27, JOMOJHHUTEIHEHO
coJiep Kamasi CKpBITBIN JINITHI.

Bapnant ocymectsinenus 29. JlunuaHas KOMIO3UIUS IO BapUAaHTY OCYILECTBIEHHUS 26, B KOTOPOH Xel-
MIEPHBIH JIMIH IPEJCTABISICT COOO0H XOJIEeCTepHH, HeHTpanbHbIi Iunua npeactasisier coboi JJCDPX u cKpbITHIH
yunu npenactasiseT codoit [I3I-DMG, S010, SO11 wmu
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BapuanT ocymectenenus 30. JInmuaHass KOMITO3HUIHS 110 BaPHAHTY OCYIIECTBICHUS 29 B (hopMe JTUTHI-
HOI HAHOYACTHIIBI.

BapuanT ocymectBinenus 31. JlunuaHas KOMITO3UIINS 110 BApHAHTY OCYIIECTBICHHS 29, IMEIOIIas MOJISIp-
Hoe cooTHoImeHne coenuuenus hopmynsl (I)/xonecrepuna/JICDPX/S010, SO11 mmu S024, 40/38/10/2 cooTBet-
CTBEHHO.

Bapwuant ocymectienus 32. @apmaneBTiyeckas KOMIIO3UIHS, COACPKaIIas THMATHY KOMIO3HIIUIO MO
JMF000MY U3 BApHAHTOB OCyIIeCcTBICHUS 25-31 U (papManeBTHUECKU MPUEMIICMBIH HOCUTEIb WITH SKCIUIHCHT.

Bapwuant ocymectsienus 33. Croco0 nedeHus 3a00JICBaHUS WU COCTOSIHUS, BKJIFOYAIOIINN CTaJUI0 BBE-
JICHHS TCPATIeBTUICCKH A(PPEKTHBHOTO KOJIMICCTBA JIMITHIHOW KOMITO3UIIMH TI0 JIFOOOMY M3 BapHaHTOB OCYIIC-
cTBIICHUS 25-31 manueHTy, Hy>KJIAaMEMyCsl B TAKOM JICYCHUH, T1ie 3a00JICBAaHHUE T COCTOSIHUC BRIOMPAIOT U3
TPYIIEL, COCTOSIIEH U3 MPOaU(EpPaTUBHOTO 3a00JICBAaHUS, PaKa, BOCIAIUTEIEHOTO 3a00JICBAHUS, OTTOPKCHHS
TpaHCIUIAaHTATa W/WJIW TKaHU, AyTOMMMYHHOTO 3a00JI€BaHUS WM COCTOSHUS, CBI3aHHOTO C BO3PacToOM 3a0oJie-
BaHUsI, HEBPOJIOTHYECKOTO HIIM HEUPOIETeHEPATHBHOTO 3a00JI€BaHHS, PECTIMPATOPHOTO 3200JICBaAHHMSI, CEPACTHO-
COCYIHCTOTO 3a00JIeBaHUs, TJIA3HOTO 3a00JIeBaHMs, META0OIMUECKOTO 3a00JIeBaHMs, ASPMATOJIOTHIECKOTO 3a-
OoneBaHus, CIIyXOBOTO 3a00JIeBaHMs, 3a00JIeBaHUs TIEUCHH, 3a00JICBAaHUS TIOYEK.

BapuanT ocymectBienus 34. Crioco0 nedeHus 3a00JeBaHus WIIM COCTOSHUSI, BKIIIOYAIONTUI CTAIUIO BBE-
JICHHS TEPareBTHYECKU 3(PPEKTUBHOTO KOIMYecTBa (HapMAalEBTHUCCKOW KOMIIO3UIIUH 110 BapPHAHTY OCYIICCTB-
NeHus 32 MaNUeHTy, HY)KIAIMIEMyCs B TAKOM JICUCHHH, TI¢ 3a00JCBaHUC WM COCTOSHUE BBHIOMPAIOT U3 TPYI-
IBI, COCTOSIICH W3 TpoNu(epaTHBHOTO 3a00JIeBaHUs, paka, BOCHATUTEIBHOTO 3a00JICBAHUS, OTTOPKCHUS
TPaHCIUIAHTATa W/YIN TKaHU, ayTOMMMYHHOTO 3a00JICBaHUS WM COCTOSHHS, CBSI3aHHOTO C BO3pacToM 3abolie-
BaHUsI, HCBPOJIOTUYECKOTO HITH HEHPOICreHEPaTHUBHOTO 3a00ICBaHUs, PECIIUPATOPHOTO 3a00JICBAHUS, CEPICUHO-
COCYIUCTOTO 3a00JICBaHMUs, TJIA3HOTO 3a00JICBaHUS, METa0OIMYCCKOTO 3a00JICBaHMS, IEPMATOJOTHYCCKOTO 3a-
OoneBaHus, CIIyXOBOTO 3a00JIeBaHMs, 3a00JIEBaHUs TIEUCHH, 3a00JICBAaHUS TIOYEK.

DOOPMYVYIJIA N30BPETEHMA

1. Coennnenue dpopmyisl (1)

(1)
rae
L mpencraBinsieT coboit Ci_gankuieH, *-C; jankunes-L2-, *-C;_jankmnen-L2-C,_jamkuieH-,
0]
s
*\1 g 0 \

NN
0)
*\[ >—|“J\ S
“]u_ L2 {0 \

rie * 06o3Hauaet npucoeauHerne Gparmenta k NR'R* rpyme;

L2, mpucoennHeHHbIH B 1I000M HanpasieHuH, peactasisieT coboit -C(0)0-, -OC(0)O- nmu -CONH-;

KaXJIBIH S IpeacTaBisieT codoi Hesapucumo 0,1 wmu 2;

t mpeacraBiset cobot HezaBucumo 0, 1, 2, 3 wm 4;

KaXJIBIH U ipeacTaBiseT coboit 0, 1, 2, 3, 4, 5 umm 6;

R'uR? MIPEACTABIAIOT OO0 KaXKIIbIi HE3aBUCUMO He3aMEIeHHBIN WITH 3aMeIeHHbIH C|_¢alIKuil; TIae yKa-
3aHHBINA C_6aIKWJI HEOOS3aTEILHO 3aMEIICH OJHUM FUTH ABYMS 3aMECTHTEIISIMHU, KaX bl HE3aBUCUMO BBIOpaH
n3 rpynmsl, cocrosmei u3: OH, COOH u COO-C,_jankwuia, win

R' u R? coennHeHsI BMeCTE, o0pa3ys He3aMEIIeHHOE WM 3aMEIICHHOE 4-7-WICHHOE TeTePOIUKINIECKOoe
KOJIBIIO, coepikaiiee 1-2 rerepoaToMa, BeIOpaHHBIX U3 N u O, mpudeM yKa3aHHOE TeTePOIHUKINISCKOE KOJIBIIO
HEeoO0sI3aTeIhbHO 3aMEIICHO OHUM-Tpemst 3amectutesimu OH;

R3uR* MPEICTABIAIOT CO00M KakIBIi He3aBUCHMO Lierb -R°, rae R mpeacTasiser coboi
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(c4), (cb),
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(clé), (c17),

(cl8), (c19),

(c20),

(c21),

(c22), (c23),

(c24),

(c25),
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(c26), (c27)

(c28)

R mpencraBuser coboii Cs.yrankun, CspamkeHu uiu Cs_y,a TIKUHILT;

n npeacTaBisieT codoit 0-12;

m, p ¥ q IPEIACTABJIAIOT cO00H Kax bl He3aBucumo 0, 1, 2, 3 wm 4;

npH yCIIoBuH, 9TO 1enb R umeer 12-70 atomoB yriepona;

X npexcrasisier co6oit CR® wm N u

R® npencrasiseT coooit H, rano, C_samkui wim R4;

WM ero (papManeBTHIECKU IpueMiieMast Coilb.

2. Coenuuenne no 1.1, B koTopoM X mpescTapiser cob6oit CR®; mmm ero dhapmaneBTHIeCKH TpHeMIeMas

3. Coenmuenue 1o 1.2, B kotopoM R® mpezcrasnser coboit H, x1op, 6pom mmu C;aiKku, Wik ero apma-

HCBTUYCCKU IpUCMJIEeMas COJIb.

COJIb.

4. Coemmuenue o 1.3, B kotopom R® mpezcrasnser coboit H; umm ero hapManeBTHIECKH IpHeMieMas

5. Coeagunenue 1o 1.4, B KOTOPOM

L npencraBiisieT co00# METHIICH, STHJICH, MITH MPOITUICH, WK

L npencrasnser coboit *-C,_zankunen-O-C(O)-, wiun

L npencrasmisier coboii *-C_janmkuneH-L2-C  ,ankunen, rae L2, mprucoeAMHEHHBIN B TI000M HAITPaBJICHUH,

npencraisieT coooii C(O)O mmu OC(0)O; umu ero GapMaleBTHIECKH prueMiIeMast COJlb.

6. CoenuHeHue Mo 1.5, B KOTOPOM R' u R? MPEJICTABISIIOT COOOM Ka)IbIii HE3aBUCUMO HE3aMEIICHHBIN

i 3aM€H16HHLII7[ MCTHUJI, UIIN He3aMeIIIGHHLII>i nimn 3aM€H16HHLII>i 9THUJI, WX €TI0 (bapMaHeBTI/I‘{eCKI/I npuemMJiieMas

COJIb.

7. Coenunenue mo m.4, B kotopoM L-NR'R*-rpymny B coemunennu gopmyst (I) BHIGHPAOT U3 TPy,

COCTOSIIIEH 13

CIpYKTYpa CTpyKTYpa CTpYyKTYpa

~ LTJ Y
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IJic MyHKTHPHAS JIMHUAS YKa3bIBaeT HA TOUKY mpucoenuHeHus K dpopmysre (I); wim ero dpapMareBTuIecKu
npuemieMast CoJb.

8. Coemunenue 110 1.7, B KoTopoM R® mpezacrasmsier co6oii ¢l mm ¢3; n npexacrasnsier coboi 1 wim 2; m
npencrapisieT codoit 0 mim 1 u p mpeacTaBisgeT coboit 1; wim ero papMarneBTHIECKA TpHeMIIeMas COJb.

9. CoemmHenne 1o moGomy u3 mir. 1-8, B koropom R* = R*; mmm ero dapmaneBruaecks npremiemMas colib.

10. Coenunenne, BRIOpaHHOE M3 TPYIIIHI, COCTOSMIEH 13

1-(3,5-6uc((Z)oxranen-9-en- 1 -unokcu)pernn)-N,N-1uMeTHIME TAHAMUHA,

1-(3,5-6uc((9Z,12Z)okxranexa-9,12-muen- 1 -unoxcu)pennn)-N,N-1uMe THIME TAHAMUHA,

2,2'-((3,5-6uc((9Z,12Z)okranexa-9,12-nuen- 1 -ninokcu)0eH3MIT)a3aHe IMHIT ) NI TaHOIA,

1-(3,5-6uc((9Z,12Z)oxraneka-9,12-mueH- | -MIOKCH ) OCH3 T ) TUPPOITUINHA,

1-(3,5-6uc((9Z,12Z)oxraneka-9,12-mueH- 1 -HIOKCH ) OCH3IIT)a3e THAMH-3-01a,

atnn-2-((3,5-6uc((Z)okranen-9-en- 1 -uaokc)0eH3 M) (METHIT)aMIHO )aleTaTa,

1-(3,5-6uc((Z)oxTanen-9-eH- 1 -nnokcn)OSH3UI) TUPPOITHIUHA,

2-((3,5-6uc((Z)oxranen-9-eH- 1 -unokcn) 0eH3WIT ) (METHIT)aMHUHO ) yKCYCHOM KHUCIIOTHI,

1-((2-(3,5-6uc((Z)okranen-9-en- 1 -mnokcn)penmn)- 1,3-1nokconaH-4-mI)METHIT) TUPPOITHIINHA,

1-(2-(3,5-6uc((9Z,12Z)oxranexa-9,12-nuen- 1 -unokcu)pennn)-1,3-nuokconan-4-mm)-N,N-1uMeTHII-
MeTaHaAMUHa,

1-((2-(3,5-6uc((9Z,12Z)-oxraneka-9,12-muen- 1 -umokcn ) permn)- 1,3-mnokconan-4-mI)MeTHII) TUTICpU T HA,

(2-(3,5-6uc((Z)okranen-9-en- 1 -mmokcn ) permn)- 1,3-mnokconan-4-mi)MeTHII-2 -(IMME THUIIAMHHO )arieTarta,

3,5-6uc((9Z,12Z)okranexa-9,12-nuen- 1 -ninokcu)oeH3un-4-(AuMeTHIIaMUHO )0y TaHOATa,

3,5-6uc((9Z,12Z)okranexa-9,12-nmuen- 1 -nnokcu)oeH3ui-3-(AMME THIIAMHHO )IPOTIaHoAaTa,
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3,5-6uc((9Z,12Z)okranexa-9,12-nuen- 1 -ninokcu)oeH3mI-2-(AMMETHIIAMHUHO )alieTara,

4-metmn-3,5-6uc((9Z,12Z)oxraneka-9,12-nueH- 1 -unokcu )0eH3mi-3 -(AMMETHIIAMIHO ) POIIaHOATa,

3,5-6uc((9Z,12Z)oxraneka-9,12-auen- 1 -unokcu)0eH3nA-3 -( IMMETHIAMHHO )-2-METHIITPOTIaHOATa,

2-(muMeTHIIaMUHO )ITIIT-2,6-01c((9Z,12Z)okTaneka-9, 1 2-nueH- | -uiIoKcH)M30HUKOTHHATA,

3-(ammetnnamMuHo Juponwi-2,6-6uc((9Z,12Z)okranexa-9,12-1ueH- | -uIoKCH ) M30HUKOTHHATA,

(92,9'7,127.,12'Z)-5-(((3-(muMeTrIaMuHO )TPOTIAHOMIT )OKCH )MeTHN ) - 1, 3-peHmnen-ouc(okraaeka-9,12-
JIMEHOAT),

(92,9'7,127.,12'Z)-5-(((4-(mumeTraMuHO )0y TaHOMIT)OKCH )MeThN )- 1 ,3-peHmnen-ouc(okraaeka-9,12-
JTUCHOAT),

(2,6-61c((9Z,12Z)oxTanexa-9,12-auen- 1 -uoKeH ) TupuAnH-4-1I1)MeTHI-3 ~(IU3 THIIAMUHO )IIPOTIaHOoATa,

(92,9'72,127,12'Z)-(5-(((3-(mmmMeTHIaMIHO ) IIPOIIaHOMIT )OKCH )MeTHI) - 1, 3-penmnen)onc(meTnineH ) onc(ok-
Taneka-9,12-nuenoar),

(2,6-61c((9Z,12Z)oxTaneka-9,12-auen- 1 -unoken )mupuanH-4-min)MeTnia-4-(TMMeTHIaMUHO ) Oy TaHoaTa,

2,6-6uc((9Z,12Z)oxranexa-9,12-nuen- 1 -uaokcH ) TUpHIUH-4-1IT)METIII-3 -(UMETHIIAMHHO )[IPOTIaHOAaTa,

1-(2,6-6uc((9Z,12Z)oxranexa-9,12-muen- 1 -unokcu ) mupuanH-4-mi)-N,N-TnMe THIMe TaHaMUHa,

(92,9'7,127.,12'Z)-(5-((mumeTrmamuHo )MeTrn)- 1, 3-penrmnen)onc(meTrneH)onc(okraneka-9, 1 2-nueHoar),

(5-((mameTrnmamuHo )MeTHN)- 1 ,3-peHrTeH ) onc(MeTHIICH ) INTPUIeKaHOaTa,

(5-((mameTrmamuuo )MeTHN)- 1, 3-peHrten)onc(mMeTmieH)orc(3-0KTUITYHIEKaHOAT),

(97,127)-3-((numeTrnamMuHO )MeTH )-5-(((3-0OK THITYHACKaHOMI JOKCH )METHIT ) OCH3WIIOKTaieka-9, 1 2 -aue-
HOAaTa,

m1((9Z,12Z)okranexa-9,12-auen-1-nm)-5-(((3-(IuMeTHIaMHHO ) IPOIIAHOMIT ) OKCH )METHIT ) M30(hTanaTa,

(92,9'72,127,12'Z)-((((5-((mnmeTnnamuno )MeTHi)- 1 ,3-herusnen)ouc(oken) )onc(atan-2, 1 - mumn) )ouc(ok-
cu))ouc(3tan-2,1-muun)ouc(okraneka-9,12-nueHoar),

(92,9'72,127,12'Z)-((((5-((mrmTanaMuHo )MeTn)- 1,3-penunen)ouc(oken) )ouc(atan-2, 1 -mumi) )ouc(ox-
cu))ouc(3tan-2,1-muun)ouc(okraneka-9,12-nueHoar),

3,5-6uc((9Z,12Z)oxraneka-9, 12-1ueH- 1 -nakapdaMomn)0eH3WI-3-(AMME THIIAMUHO )TIPOTIaHOATA,

3,5-6uc((9Z,12Z)oxranexa-9, 12-nueH- 1 -unkapdbamomn)0eH3mI-4-(IMMEe THIIAMUHO )0y TaHOATa,

3,5-6uc((9Z,12Z)oxranexa-9, 12-mueH- 1 -unokcn)GeHdI THII-3 -(AMMETHIIAMHHO ) [TPOTIaHOATa,

3,5-6uc((9Z,12Z)oxraneka-9, 12-nuen- 1 -unoxcu ) 6eH3u( 3 -( IMMETHIAMHUHO ) TPOTTHI ) KapOoHaTa,

(92,9'7,127.,12'Z)-(5-((((3-(mua THIIaMHUHO ) TPOTIOKCH )KapOOHMIT ) OKCH )MEeTHI )- 1 , 3 -heHneH ) ouc(MeTr-
neH)ouc(okraneka-9,12-mueHoar),

(92,9'72,127,12'Z)-(5-((((2-(muMeTHIIaMHHO )3TOKCH ) KapOOHMIT)OKCH )MeTHI) - 1, 3-penmnen)ouc(metn-
nieH)ouc(okraneka-9,12-aqueHoar),

(92,9'72,127,12'Z)-(5-((((3-(mMeTHIaMHO )TPOTIOKCH ) KapOOHMIT)OKCH )METHIT)- 1, 3-peHmen)ouc(meru-
nieH)ouc(okraneka-9,12-aqueHoar),

(92,9'2,127,12'Z)-5-((((2-(mmmMeTHIaMHIHO ) 3TOKCH )KapOOHMIT ) OKCH)Me T )- 1, 3-(heHnneH-0uc(okTaiexa-
9,12-nuenoar),

3-(auMeTHnaMuHO Jponi-4-u3omnponui-3,5-6uc((9Z,127)oxraneka-9,12-nquen- 1 -mrokcn )0eH3 MIT-
KapOoHar,

4-6pom-3,5-6uc((9Z,12Z)oxraneka-9,12-1ueH- 1 -unokcn)oeH3mi(3-(TUMETHIIAMHUHO ) TPOTTHI )KapOOHATA,

4-xn0p-3,5-6uc((9Z,127)okraneka-9,12-auen- 1 -mnokcu )oeH3ui(3 -( IMMETHITAMHIHO ) ITPOTIHIT )KapOoHaTa,

N-(3,5-6uc((9Z,12Z)oxraneka-9,12-1ueH- 1 -uinokcwn)0eH3mI ) -2-(AMMETHIIAMUHO )alle TaMH 1A,

0,0'-((5-((mumetunamuHO )MeTHn)- 1,3-penunen)onc(mermnen))an((9Z,12Z)oxranexa-9,12-nuen-1-
WJT) TUCYKIMHATA,

0,0'-((5-((mumeTtnnamuHO )MeTHN)- 1,3-penunen)onc(mermen))onc( 1 0-(OKTaHOMIIOKCH ) STINIT ) AU~
CYKLIMHATA,

0'",0'((5-((numeTunamuHO)MeTHN)- | ,3-eHnneH)ouc(MeTHICH)-8- THHOHIITHOKTAHIH0ATa,

0'",0"((5-((numeTunamuno)MeTHN)- 1, 3-peHnnen)ouc(MeTHICH) )-9- THOKTHIIMHOHAHIHOATa,

3-(3,5-6uc((9Z, 12Z)-okraneka-9,12-auen- 1 -umokcu )GeHw ) mponi-3 -(AMME THIAMHUHO )TPOTIaHOATa,

(92,9'7,127.,12'Z)-(((5-((mumeTunamuno )MeTHN )- 1 ,3-henmnen)ouc(MeTnieH) )orc(okcu))onc(4-okco0y-
taH-4, 1 -mumn)ouc(okraaeka-9,12-1uenoar),

(((5-((mameTtnmamuHO )MeTHN)- 1, 3-hennnen)ouc(MernieH))onc(okcu))onc(8-okcookran-8, 1 -mumm)ouc(me-
KaHoaT),

(((5-((mameTtnmamuHO )MeTHN )- 1 ,3-hennnen)ouc(MeTnieH))ornc(okcn))onc(4-oxkcodyran-4, 1 - TUu ) THOK-
TaHoara,

(((5-((mmeTmmamunO )MeTHI)- 1 ,3-QeHmneH)ouc(MeTrieH) ) orc(okcn) )onc(6-okcorekcan-6, 1 - Tt ) muo-
KTaHoaTa,

(5-((mumeTnnamuno )MeTrN)-1,3-pennnen)ouc(mernien)onc(10-(okTaHOMIIOKCH ) IeKaHOAT),

(5-((mumeTnnamuno )MeTHN)- 1,3-pennnen)ouc(mermiien)ouc(8-(OKTaHOMIOKCH ) OKTaHOAT),

(((5-((ammetnnamuHO )MeTHIN)-1,3-enmnten)onc(MeTne ) )onc(okcr)))onc(6-okcorekcan-6, 1 -aum)ouc( ne-
KaHoarT),

4,4'-((5-((mmmeTunamuHO )MeTHIN )- 1 ,3-heHnneH)ouc(oken))ornc(0yTan- 1,2-TumT) TeTpaokTaHOATa,

- 120 -



040257

(R)-4-(3-((S)-3,4-Onc(oxTaHOMIIOKCH )0y TOKCH)-5-((AMMETHIIaMUHO )MeTHIT ) peHOKCH ) Oy TaH- 1 ,2-uni-
JTMOKTaHOATa,

(S)-4-(3-((S)-3,4-0mc(OKTaHOMIOKCH )0y TOKCH) -5 -(( TMME THIIaMUHO )MeTH ) peHOKCH ) Oy TaH- 1,2 - TuwiT-
JIOKTAaHOATa,

(R)-4-(3-((R)-3,4-61c(0KTaHOMIIOKCH)OYTOKCH )-5-((AMMe THIaMIHO )METHIT ) heHOKCH ) Oy TaH- 1,2 - muui-
JTHOKTAaHOATa,

N,N-mumernn-1-(3,4,5-tpuc((9Z,12Z)oxraneka-9,12-nueH- 1 -unokcn)hpeHnn)MeTaHaMUHA,

((((5-((mnmeTmmamubo )MeTnn )-1,3-penmten)orc(okcn) )ouc(nponan-3, 1 - qumi) )ouc(okcn) )orc(4-
okcoOyran-4, 1 -numm)ouc(nexanoar),

0'",0'-(((5-((numeTunamuno)MetHn)- 1, 3-penunen)ouc(oken))ouc(nponan-3, 1 - 1uu))-9- MoK THILII-
HOHAH/INO0ATA,

3-((nmmetnnamMuHO )MeTH)-5-(((8-(OKTaHOMIOKCH )OKTaHOMIT ) OKCH )METHIT ) OeH3MI-3 -OKTHITy HIeKaHOaTa,

2-(3,5-6uc((9Z,12Z)oxraneka-9,12-mueH- 1 -mnokcu)hermn)-N,N-TuMe T TaHAMUHa,

3-(3,5-6uc((9Z,12Z)okTaneka-9,12-nueH- 1 -unokcu)perrn)-N,N-TiuMeTHIponan- | -aMiHa,

2-(3-(4-(5-((mumeTnmamuHO )MeTHI)-2-MeTHI-3-((9Z,12Z)-0okTaneka-9, 1 2- mueH- 1 -mnokcn ) heHOKCH )0y TO-
KCH)-3-OKCOTIPOITHI ) IpOTan- 1,3 - iuuinaurekcanoara,

(5-((mameTrmamuuo )MeTHN)- 1 ,3-peHrten)onc(MeTriieH)orc(8-1ekaHaMA00KTaHOoAT),

(5-((mameTmnamuno )Metnn)- 1,3-penmren)onc(metmieH)ovc(6-(((HOHMIOKCH)KapOOHWIT ) OKCH ) TEKCaHOAaT),

owuc(1,3-6uc(oxTanomnokcu)nporman-2-ui)-0,0'-((5-((mumetnnamuHO )MeTHN )- 1, 3-heHnmneH)ouc(meTn-
JIeH) ) TUCYKIIMHATA,

(((5-((mmeTmnamunOo )MeTHN)- 1 ,3-Penmnen)onc(oken) )ouc(oyran-4, 1 -mumn) )ouc(npoman-3,2, 1 -
TPHWJI)TETPAOKTAHOATA,

(((5-((mmmeTmmamunO )MeTHIN)- 1 ,3-peHmneH)onc(okcn) ) ouc(MeTrneH) )ouc(mnpomnan-3,2, 1 -TpUrI ) TeTpaoK-
TaHOATa,

(5-((mumeTnnamuno )MeTHN)-1,3-pennnen)ouc(MermiieH)ouc(S-renTuiI01eKaHoar),

(5-((mameTrmamuno )MeTHN)- 1, 3-peHrten)onc(MeTrieH)orc(7-reKCHITpruAeKaHoaT),

(5-((mameTrnamuHo )MeTHN)- 1, 3-peHrten)onc(MeTrIeH )orc(9-MeHTUITeTpaieKaHoaT),

((((5-((mnmeTmmamubo )MeTHN )- 1,3 -penmten)onc(okcn) ))onc(oyran-4, 1 -qumi) )ouc(okcw) )orc(rmpomnaH-
3,2, 1-Tpunmn)TeTpaoKTaHoaTa,

1-(3,5-6uc(4,4-6uc(oxtmnokcu )oyTokcn ) hennn )-N,N-1uMeTHIMe TaHaMHa,

WM ero (papManeBTHIECKU IpueMiieMast Coilb.

11. JlumuHAsT KOMITO3UIIHS, COJIEpIKAIasl COSMHEHUE 0 JTr00oMy u3 M. 1-10 wiu ero papMareBTUIeCKu
MPUEMIIEMYIO COJIb i OMOJIOTUYCCKH aKTUBHBIN arcHT.

12. JlumuaHass KOMITO3UNHUA 1O 11.11, B KOTOPOH OHMOJIOTHYCCKH aKTHUBHBIN areHT MpPeJCTaBIsIeT CO00H KO-
potkyto unrepgepupytromyro PHK (kuPHK).

13. JIunugHasi KOMIO3ULUSA 110 11. 12, JOMOJHUTENBHO COAepIKallias XeJINepHbIN JIUIN]L.

14. JIunuaHasi KOMIO3ULHUSA 110 1. 13, JOMOJHUTENBHO COJepIKaIlasi HeUTpaIbHbIN JTUIUL.

15. JIunmuaHast KOMIIO3UITHS TI0 T1. 1 4, TOTIOTHUTENBHO COMIepIKaIasi CKPBITHIHA JTHITH.

16. JIumugHas KOMIO3HITHS 10 11.15, B KOTOPO#H XeNMepHBIN JIMIN TIPEACTaBIsIeT cO00H XonecTeprH, Hek-
TpaJIbHBIH I TipeAcTaBsieT coboit aucreapoundocharuammxonut (JJCDX) u CKpHITHIH AT TPEICTABIISI-
et co0Ooii [I3I'-DMG,

Pty

@)

(s010)
nim

[¢]
o PN
j( vtg/\/\u O/\O(\O
(s011) .
17. JInnuaHast KOMHOO3UIMSA 110 11.15 B hopMe JTUMUAHONH HAHOYACTHIIBI.
18. JlumupHast KoMmmo3umusi 1o 1.16, WMeromas MOJISIPHOE COOTHOIICHHWE COEIUHEHHs (OopMyIIbl
(D/xonectepuna/JICDOX/S010 wm SO11, 45/44/9/2 cOOTBETCTBEHHO.
19. JlunumHas xoMmmo3wmms To T.16, wMeromas MOJIIPHOE COOTHOIICHHE COSAMHEHHS (OPMYIIbI
(D/xonectepuna/JICOX/S010 wmm SO011, 55-40/55-40/15-5/10-1 cOOTBETCTBEHHO.
20. JlumuaHas KOMMIO3WIMS 10 T.16, WMeElomas MOJIIPHOE COOTHOIICHHE COSAMHEHHS (HOPMYIIbI
(D/xonectepuna/ICOX/S010 wmm SO11, 50-40/50-40/15-5/5-1 cooTBETCTBEHHO.
21. JlunmuaHas KOMMIO3WIMS MO0 T.16, WMEIomas MOJIIPHOE COOTHOIICHHE COSAMHEHHS (HOPMYIIBI
(D/xonectepuna/JCOX/S010 wmu SO011, 47-43/47-43/12-7/4-1 cOOTBETCTBEHHO.
22. dapmaneBTHYECKasT KOMITO3MIHS, COAEepKaIas JIMIMHAHYI0 KOMIO3UIMIO 1o JroboMy u3 m.11-21 u
(hapManeBTHYECKN MPUEMIIEMBIH HOCUTEIb MJIH SKCLUINCHT.
23. Cnoco0b JieueHns 3a00JI€BaHMs WIIM COCTOSTHMS, BKIFOYAIOIINH CTaIUI0 BBEICHHS TEPANIeBTHUECKH d(-
(heKTHBHOTO KOJMYECTBA JIMIHIHON KOMIO3UIMH 110 JIToOoMy 13 mir.11-21 manmenty, HyXIaroneMycs: B TaKOM
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JICUCHUH, TJIe 3a00JICBaHUE HIIM COCTOSTHHIE BEIOMPAIOT U3 TPYIIIBI, COCTOSIICH U3 MpoudepaTHBHOTO 3a00JcBa-
HUS, paka, BOCIATHTEIBHOTO 3a00JICBaHUs, OTTOPKEHHS TPAHCIIAHTATa ¥W/VJIN TKaHH, ayTOUMMYHHOTO 3a00J1e-
BaHUS WIN COCTOSHUS, CBI3aHHOTO C BO3PAcTOM 3a00JIeBaHHs, HEBPOJIOTHUECKOTO TN HEHpOIereHepaTHBHOTO
3a00JIeBaHMs, PECIUPATOPHOTO 3a00JICBaHUS, CEPIECTHO-COCYAUCTOTO 3a00JIeBaHMs, TIA3HOTO 3a00JIeBaHMUS,
MeTaboIMIecKoro 3a00JIeBaHUA, JIEPMATOIOTHUECKOTO 3a00JIeBaHUs, CIYyXOBOTO 3a00JeBaHUS, 3a00JeBaHUS
reYeHu, 3a001eBaHus MOYEK.

24. Crioco6 nedeHus 3a00JI€BaHMsI WIM COCTOSTHUS, BKIIFOUAONINH CTAINIO BBEJICHUS TePareBTUICCKHU d(-
(heKTHBHOTO KOJHUYECTBA (hapMarleBTHUECKONH KOMIIO3UIIMH IO 1.22 MalUeHTY, HYXIAIOMEMYCsS B TAKOM Jieue-
HUHY, Te 3a00JIEBaHUC WM COCTOSHHUE BRIOMPAIOT U3 IPYIIEI, COCTOSIICH U3 MPOIUpEpaTHBHOTO 3a00JICBaHUS,
paka, BOCTIAIUTEILHOTO 3a00JICBaHUS, OTTOPKCHUS TPAHCIUTAHTATA /WM TKaHU, Ay TOMMMYHHOTO 3a00JIeBaHUs
WA COCTOSIHUS, CBS3aHHOTO C BO3PAaCTOM 3a00JIEBaHUs, HEBPOJIOTHYCCKOTO TN HEHPOAECTCHEPaTUBHOTO 3a00-
JICBaHUs, PECITUPATOPHOTO 3a00JIEBAHUS, CEPACUYHO-COCYANCTOTO 3a00ICBaHM)s, TJIa3HOTo 3a00JIeBaHus, MeTa0o-
JIMYECKOTO 3a00JIeBaHuUs, EPMATOJIOTHICCKOTO 3a00JICBaHUs, CIIYXOBOTO 3a00JieBaHUs, 3a00JCBaHUS TICUCHH,
3a00JICBaHUS TTOYCK.

25. JlumuaHas KOMIO3UIHS 110 11.1 1, B KOTOpO#t OMOIOrMYecKr aKTUBHBIH areHT MPeICTaBseT cO00M MaT-
puunyio PHK (MPHK).

26. JIunmuaHast KOMIO3HUITNA TI0 11.25, TOTIOTHUTEIRHO CO/IepIKaIas XeIepPHbIH JTHITHA.

27. JlunuaHas KOMIIO3HIIHS T10 11.26, JOTIOJTHATENBHO COJIepIKaIiasi HeUTPaTbHBIN JTUTIHI.

28. JlunmaHast KOMIO3HIHS 110 11.27, TOTIOJTHUTEIHHO COAEPIKaIast CKPBITHII NN,

29. JIunuaHas KOMITO3UITUS TI0 JTF000MY K3 M.26-28, B KOTOPOU XENTEPHBIN JTUITHI MPEICTaBIseT co0oi
XOJIECTEPHH, HeWTpanbHbIi aunun npeacrasisieT co6oit JJCDPX u ckpbIThIil aumun npeacrasisier coboit [101-

DMG, S010, SO11 nmm
o
I Sosocced

30. JlunuaHas KOMIO3UNKS 110 11.29 B opMe JUITUIHONH HAaHOYACTHUIIBL.

31. JlunmmHas Xommo3umms 1O 1.29, HMMEIOIIas MOJIIPHOC COOTHOIICHHE COCTUHCHUS (DOPMYIIBI
(D/xonectepuna/JICDOX/S010, SO11 nmm S024, 40/38/10/2 COOTBETCTBEHHO.

32. ®dapmarneBTHYECKass KOMITO3UINS, COJAEpIKAIIAs JIMMTUAHYI0 KOMIIO3HUIINIO 10 JTI00oMy u3 mm.25-31 u
(hapMareBTHYECKH TPUEMIIEMBIH HOCUTEIh HIIH SKCIIUITHEHT.

33. Cnoco6 sreueHus 3a00JI€BaHNS WIIM COCTOSIHHS, BKITIOUYAIOIINI CTaIMIO BBEIEHUS TePANIeBTHUCCKH d(-
(heKTHBHOTO KOJUYECTBA JTUMTUAHONH KOMITO3UITUH TI0 JII0OOMY U3 Til. 25-31 manueHTy, HyKAaloImeMycsl B TAKOM
JICUCHUH, TJIc 3a00JICBaHUC HIIM COCTOSTHIE BEIOMPAIOT U3 TPYIIIBI, COCTOSIICH U3 MpoudepaTHBHOro 3a00JcBa-
HUS, paka, BOCIATHTEIBHOTO 3a00JICBaHUs, OTTOPKEHHS TPAHCIIAHTATa ¥/VJIN TKaHH, ayTOUMMYHHOTO 3a00J1e-
BaHUS WIH COCTOSHUS, CBI3aHHOTO C BO3PACTOM 3a00JICBaHMS, HEBPOJIOTHUYCCKOTO U HEHPOIEreHEPaTHBHOTO
3a00JIeBaHMs, PECIUPATOPHOIO 3a00JICBAHUS, CEPIACYHO-COCYIUCTOrO 3a00JICBaHMs, TJIa3HOIO 3a00JIeBaHuS,
METa0OIMYECKOTO 3a00JICBaHMS, ICPMATOIIOTHICCKOTO 3a00JICBaHUs, CIYXOBOTO 3a0oJicBaHMs, 3a00TCBaHUS
TICYCHU, 3a00JICBaHUS MTOYCK.

34. Cnoco0 sieueHus 3a00JI€BaHNS WIIM COCTOSIHHS, BKITIOUYAIOIINI CTaIMIO BBEIEHUS TePANleBTHUCCKH d(-
(heKTHBHOTO KOJHUYECTBA (hapMarleBTHUECKONH KOMIIO3UIIMH IO 11.32 MalHueHTy, HYXIAIOMEMyCs B TAKOM Jieue-
HUH, TJIe 3a00JIeBaHUE UM COCTOSTHUE BHIOMPAIOT M3 TPYIIIEI, COCTOSIICH M3 MpondepaTHBHOTO 3a00JIeBaHUs,
paka, BOCIAINTEIFHOTO 3a00JIeBaHNs, OTTOPKEHUS TPAHCIUIAHTATa W/WIIA TKaHU, ayTOMMMYHHOTO 3a00JIeBaHHSA
WA COCTOSIHUS, CBA3aHHOTO C BO3PAaCTOM 3a00JIE€BaHUs, HEBPOJIOTHIECKOTO TN HEHPOAETeHEPaTUBHOTO 3a00-
JIEBaHUS, PECIIUPATOPHOTO 3a00IeBaHUS, CEPACTHO-COCYIUCTOTO 3a00JIeBaHus, TJIA3HOTO 3a00JIeBaHMs, METa0o-
JIMYECKOTO 3a00JIeBaHuUs, EPMATOJIOTHICCKOTO 3a00JICBaHUs, CIIYXOBOTO 3a00JIeBaHUs, 3a00JCBaHUS TICUCHH,
3a00JICBaHUS TIOYCK.

(5024)

@ EBpa3suiickasi naTeHTHas opraHusauus, EAMB

Poccus, 109012, MockBa, Manblii Yepkacckuii nep., 2

-122 -



	Bibliographic data
	Abstract
	Description
	Claims

