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Hacrosmas 3asBka UCHpaIIMBacT MPHOPUTET HA OCHOBAHWUM MPEIBAPHUTCIBHOM 3asBkHM HA mateHT CILIIA
Ne 62/203256, mopanHo¥# 10 aBrycra 2015 r., moyHOE cCOAEp>KAHUE KOTOPOH BKIFOYECHO B HACTOSINHH JOKYMEHT
HOCPEACTBOM CCBLIKH.

YpoBeHb TEXHUKH

Bonesns Anbureiivepa (AD) mpeacTaBisieT co00i MpOrpecCHpPYOIICE NECTCHEPATUBHOE 3a00ICBAHUE TO-
JOBHOTO MO3ra, TJaBHBIM 00pa3oM, CBA3aHHOE cO crapeHueM. PacmpocrpanenHocts AD B CIIA B 2000 r. co-
cTaBuia okoJio 4,5 MiH ciydaeB. [1o oueHkaM, MPUMEPHO OJHH M3 ACCATH YEJIOBEK B BO3pacTe Oosee 65 ner u
MOYTH MOJIOBUHA JHOACH crapiue 85 mer crtpamarot 00e3Hb0 Ampireiimepa. Kaxaprit rox Tomsko B CIIA AD
JUATHOCTUPYIOT y mpuOnusutenbHo 360000 manuenToB. KnuHuueckas kaptuHa AD xapaktepu3yercs HoTepei
MAMATH, KOTHUTHBHOHN JEATEIBHOCTH, MBIIIJICHHUSA, 3APABOMBICTHA H OpHEHTauuu. 1o Mepe mporpeccupoBaHUA
3a001€BAHUS YXYALIACTCS TAKXKE JIBUTaTeIbHAN, CCHCOPHAS M peyueBas CMOCOOHOCTh A0 MAacIUTaOHOTO yXylle-
HHSI MHOTOUYHMCJICHHBIX KOTHUTHBHBIX ()YHKIHHA. Takue HapyIICHUs KOTHUTHBHBIX (D)YHKIHH BO3HHKAIOT IMOCTE-
MEHHO, HO OOBIMHO NMPHUBOJAT K TSDKEIOMY HAPYLICHHIO M, B KOHCUHOM HTOTE, K CMEPTH 4Yepe3 4YEThIpe-
JIBEHALATH JIET.

Bonesnp AmbureiimMepa XapakTepH3yeTCs ABYMS TNIABHBIMH MATOJOTHYECKUMH HAOIONCHHAMHU B IOJIOB-
HOM MO3r¢. HEHpO(PHOPHIUIPHBIMH KIyOKAMH U [3-AaMHUJIOMIHBIM OJIAIIKAMH (HCHPUTHUCCKUMH OJIAIIKAMHM),
COCTOSIIIMMHM MPEHMY IIECTBEHHO M3 arperara NenTHAHOro (hparMeHTa, H3BECTHOTO Kak B-amumnoun (AP). Muau-
BUAYYMBI C AD UMCHOT XapaKTCPHBIC CKOIICHHA [3-aMUJIOMIA B TOJOBHOM MO3re ([3-aMUIOMIHBIC OJIAIIKH) H B
HepeOpaTbHBIX KPOBEHOCHBIX COCYJaX (P-aMHUIOMIHAS AHTHOMATHSA), A TAKKE HEHPO(YUOPHIULIPHBIE KIyOKH.
HeiipopuOpunnspHele K1yOKH BO3HHKAIOT HE TOJBKO NMPH 00Je3HH AbUreiMepa, HO H IPH APYTHX PacCTPO-
CTBAX, BBI3bIBAIOIIMX JACMECHLMIO. PacTBopuMbIii omuromepHsiii AR U puOpHIULIPHBIH A} TakKe CUHTAIOT HEH-
POTOKCHYHBIM U BOCTIAIUTCIBHBIM.

ALZ-801 (3-(2-amuHO-3-MeTHIOY TAHAMHU IO )TPONAH-1 -Cy TB()OHOBAS KUCJIOTA), MPOJCKAPCTBO 3-aMHHO-1-
nponaHcyab(GoHOBOH KHCIOTHI (3APS, Tpamunpocar), SBIsSEeTCS NEPCHEKTUBHBIM KCIIEPHUMEHTAIBHBIM MpEna-
paToM, KOTOPbIA IMOTCHIMAIBHO MOKHO MCHOJB30BaTh I JeUeHUs Oone3HH Ampureiimepa. Tpamumpocar
HPEANOI0KUTETIBHO AEHCTBYET MOCPEACTBOM YMCHBIICHUS OTIOXCHHS H/MIM CONCPKAHHS aMHUJIOHIA B TOJIOB-
HOM MO3T€ MOCPEACTBOM CTO CBSI3BIBAHUS C PACTBOPUMBIM MEOTHIOM Af.

Coxpansercs noTpeOHOCTh B AOMOJHUTEIBHBIX U YIyUIICHHBIX ()apMALEBTHYECKUX areHTAxX AJId MPeaoT-
BPALLCHUA U JICUCHUS CBA3AHHBIX C aMUIIOHIOM 3a00JICBAHUM, TAKUX Kak 001¢3Hb AnbureimMepa. s yrydIneH-
HbIX ()apMaLEBTHYECKUX ArCHTOB JKEJATEIbHO MOBBICHTh OHOJOCTYNHOCTh AreHTA, €ro CTaOMUIBHOCTH W/HITH
NEePEXOa Yepe3 reMaro3HIehaUeCKuil 0apsep. ITH U APYrHE NOTPEOHOCTH YAOBICTBOPEHBI HACTOALIMM H30-
OpeTeHHEM, NMPEJCTABJICHHBIM B JAHHOM JOKYMEHTE, IZIE IPEUIOKCHBI HOBBIC KOMIIOZHIMH H UX NMPHMCHECHHUE
JUTA TEYCHHS PA3THUHBIX MEIUIMHCKHX PACCTPOUCTB.

CymHocTts nzo0pereHus

Hacrosmee u300peTeHHe OTHOCHTCS K HEKOTOPBIM COCAMHEHHUSIM, IPHIOJAHBIM JUIA JICUCHHUS HIH IPEIOT-
BpawecHusa 0one3Hu AmbrreiimMepa. beiio 0OHAPYIKEHO, YTO COCIUHCHUS COTJIACHO HACTOSALIEMY H300PCTCHUIO
CBA3BIBAKOTCS C A} U, CJIEA0BATCILHO, MOTYT NOAXOAUTH A/ JICUCHUSA W/UITM MPEAOTBPALICHUA HEHpOoaereHepa-
TUBHBIX PacCTPOHCTB. He OrpaHHMYMBAsACH TEOPHEH, MOJIAraOT, YTO CBA3BIBAHUE COCIMHEHUH COTJIACHO HACTOS-
nieMy H300peTeHUt0 uMeeT 3P (dekr aHTuarperauu 3-aMIIOHIA, MPEIATCTBY S 0OPA30BAHHIO TOKCHYHBIX aMH-
JOUIHBIX OJUTOMEPOB, MPoTOGUOpHILT U (HHOPUILL, U, B KOHEUHOM HTOTe, Osrtek. Kpome Toro, oM MOTyT yC-
KOPATH KITUPCHC O€/IKa, CHIKAsA HAKOILJICHHUE OJIIIICK M 00CCHEUUBAS CPEACTBO AJIA JICUCHUSA 00IC3HH AJIbUreii-
Mepa. [ls GMOMONEKYIIPHOTO PACIO3HABAHMA M KOMIUIEMEHTAPHOCTH JIMIAHAA M pelenTopa (B ooueM BHIE),
YKa3aHHBIC COCHHEHHUS BBINOJHCHBI C BOBMOYKHOCTBEO IKCIPECCHH OHOOTHYECKONH AKTHBHOCTH H CBSI3BIBAHUSA
HA OCHOBAHHH YKA3aHHBIX MPHHIMIIOB.

Hacrosmee u300peTeHHE TAKOKE OTHOCHTCS K CIIOCO0AM JICUCHHS H/MITH MPEAOTBPALICHUSA OOIC3HH AJTbII-
reiMepa y cyObeKkTa, BKIFOUYAOIHM BBEJACHHE CyOBEKTY TepaneBTHUECKH 3()(EKTHBHOTO KOJIHYECTBA COCIHHE-
HHS COTJIACHO HAcTosIeMy u300pereHuro. Hactosimee H300peTeHHE TAKKE OTHOCHTCS K KKIOMY H3 HOBBIX
COCITHHEHUH COTJIACHO HACTOSIIEMY H300PETEHHUIO, OITMCAHHOMY B JAHHOM JOKyMeHTe. K coenuHeHusM cormac-
HO HACTOSALIEMY H300PETEHUIO OTHOCATCS COCAMHEHUS B COOTBETCTBHH CO CJIEXYIOLIMMH ()OPMYJIAMH, KOTOPBIE
IPH BBEICHUH OOCCTICYHBAOT CHIDKCHHUE WIIM NMOJABICHUE 00pAa30BAHHA AMUIOMAHBIX (PHOPHUII, OPraHOCHELH-
(rueckoit qucHyHKUMH (HampUMEDP, HEHPOJETEHEPALIMH) HIIH KICTOYHOH TOKCHUHOCTH.

B HacTosmeM TOKyMEHTE ONUCAHBI KOMIIO3HIHH JJIS JICUCHHUS M NPEIOTBpAIIeHIA 00e3HH Anblreiimepa,
a TaKKe CMOCOOBI JICUCHHUS W/HIH NPEAOTBPALUCHUS OONE3HM AnpurediMepa y MALCHTOB, HY>KIAIOIIMXCH B
3TOM. B HEKOTOpBIX BAPHAHTAX PEANH3ALMH HACTOSINETO H300PETCHHS MALMEHTHI SBIISFOTCSA FOMO3ZHTOTHBIMH
WM TETEPO3HIOTHBIMU 10 ajnenn ApoE4.

B 01HOM M3 BAPUAHTOB PEATH3ALUH HACTOALICE H300PETCHUE OTHOCUTCS K COCIUHCHUIO (hopMyel [V-2a
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Ry, BBIOpaH 13

BOJIOPOAA;

C,-Csankuina, 3aMEIEHHOTO OJHUM-BYMs 3aMECTHUTEIIIMH, HE3aBUCUMO BBIOPAHHBIMH M3 KapOOKCH, aMHU-
HO, MHAOJHWIA U MMHUIA30JMHIWIA;, (peHnna, HeobOsa3aTebHO 3amelneHHOro ruapokcH; C;-CsadKkuaTHO; aMHHO-
kapOonwmia; ruapokcH; au-C-Ceankmnamuo; C-Csankunamuno u peHun-C-CgalKuaaMuHoO;

LMKJIOreKCHIIa, He00A3aTEIbHO 3aMEIEHHOTO AMHUHOTPY IITOH, 1

MUMEPUANHIIIA, HE00sM3aTENbHO 3aMELIEHHOI0 aMHHOTPYIIITOM;

R; u Ry, kaxxapiit, npeacrassier coboi -H; u

KOJIBLIO A BBIOPAHO M3 MHUPPOIHINHMNIA, MHICPUAMHUIIA WM [TUIIEPA3HHIIIA, TAE KK U3 HUX HeoOs13a-
TEJIHO 3aMELIEH aMHHO.

B Hekotopsix BapuaHTax peanusaumu Gopmynsr [V-2a Ry, BeIOpan u3 Bogopona, 4-aMHHOLMKIOI€KCHIIA,
2-aMHUHOLMKIIOTEKCHIIA, MUunepuanH-4-una, 2-(0eH3WIaMuHO)ITINa, 3-(IUMETHIIAMHUHO )-2,2 - TAMETHINPOITHIIA,
5-amMuHO- | -(rUAPOKCUKAPOOHMIT ) IEHTHIIA, 2-(1H-umunazon-4-un)- 1 -ruapoKCHKapOOHMIISTHIIA, 1,2-6uc-
ruapokcukapoonumTina, 2-(1H-ungon-3-un)-1-rugpokcukapoonnmtina, 2-(4-ruapokcudenn)- 1 -ruapok-
cUKapOOHMIITHNA, 3-(METHIITHO )- | -rHAPOKCHUKAPOOHMUIIIPONIMIIA, 2-THAPOKCH- | -ruapOKCHKapOOHMINponua, 2-
THAPOKCH- | -THIPOKCHKAapOOHMIATHIIA, 3-meTwi- 1 -runpokcukapOoHUIOy THNIA, 2-MeTun- 1 -ruapokcukap-
6onmtnponuia, 2-GeHu- 1-ruapokcukapOOHIWIITIIIA, |-rHIPOKCHKAPOOHMIITIIIA, THAPOKCUKAPOOHMIMETHIIA
u OeH3uIIa.

B HekoTopeix BapuaHTax peanuzaunu popmysl [V-2b konbio A BeIOpaHO U3 3-aMHUHOMUPPOIHAKH-1 -1Ia,
nunepasus- 1 -una, 4-amuHoNIUIIepUAKH- 1 -una u 2-aMUHONTUIIEpUIUH- | -HTa.

B npyrom BapuaHTe peaM3alMy HacTOsLIee H300peTeHHe OTHOCUTCA K coeaquHeHHto dopmyisl [V-3a
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Ra) BeIOpan u3 Bogopoaa u C-Ciankuia, Heo0A3aTeIbHO 3aMELIEHHOTO OIHUM-IBYMs THMAPOKCH;

Ry, BbIOpaH u3

BOJOPOAA,

C,-Csankuna, 3aMemeHHOr0 OJHUM-IBYMS 3aMECTHTEIAMH, HE3aBUCHUMO BBIOpAHHBIMH M3 KapOOKCH, aMU-
HO, MHIOJIWJIA U UMHUAA30JIMHIIA, (peHmna; HeoOs3areapHO 3ameneHHOro ruapokcH; Ci-CsaIKHUIITHO; aMHUHO-
kapbonuia; ruapokcH; au-C-CeankunamuHo; C-Csankunamuno u ¢peHun-C -CgalKkuaaMuHO;

LIMKJIOreKCHIa, HeO0A3aTeNbHO 3aMELICHHOTO aMHUHOTPYIIIIOH,

NUINEPUIMHUIIA, HEOOS3aTEeIbHO 3aMEIEHHOTO aMHUHOIPYIIIOH;
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R, u Rg, xaxxapIi, mpeacraenser codoii -H; u

KOJIBLIO A BBIOPAHO M3 NMUPPOJMAMHMIA, MUNCPHIWHUIA, MOP(OIHHIIA HIIH MUNCPA3HHHIIA, KOKIBIH U3
KOTOPBIX HEOOA3ATEIBHO 3aAMEILECH AMHHO.

B HexoTOphIX BapuaHTax peanuzaumu Gopmynsl 1V-3a R, BeIOpaH M3 BOAOpOJA, METHMA, 3THIIA, THAPO-
KCHUMETHJIA U 2-TUIPOKCUITUIA.

B HekoTopeix BapHaHTax peanmsaumu (opmynsl IV-3a Ry, BbIOpaH M3 BOAOpOJA, METHIA, 3THIA, 2-
THAPOKCUITUA, 4-AMHHOLUMKIOTCKCHIIA, 2-AMUHOIMKJIOTEKCUIA, MUICPUAUH-4-Una, 2-(0CH3WIAMHHO)3THA, 3-
(AMMETHIIAMMHO)-2,2-AUMMETHUIINPONHIA, S-aMuHO- 1 -(TuapokcukapOoHumnenruna, 2-(1H-ummunazon-4-mwr)-1-
THAPOKCUKAPOOHUIATHIA, 2-KapOaMu-1-ruapokCukapOoOHuIITHIA, 1,2-OucruapoxcukapObonumaTuaa, 2-(1H-
HHIO0J-3-11T)- | -THIPOKCUKAPOOHUIATINA, 2-(4-THIPOKCU(PCHIT)-] -THAPOKCHKAPOOHUIITHIA, 3-(MCTHITHO)-1-
T'HAPOKCHKAPOOHUINIPOIHIIA, 2-rUAPOKCH- | -r'HIPOKCHKAPOOHUIIITPOIIHIIA, 2-TUAPOKCHU- 1 -THAPOKCHKAD-
OOHMIAITHIA,  3-METHI-1-THIAPOKCHKAPOOHMIOYTUNA, 2-METHI-1-TuapokcukapOoHunnponuna, 2-¢peHua-1-
THAPOKCUKAPOOHUIATHIIA, |-THIPOKCUKAPOOHUIITHIIA, THAPOKCUKAPOOHUIMETHIA U OCH3UMIA.

B HexoTOphIX BapuaHTax peanu3auud Gopmy sl [V-3b koo A BRIOPAHO U3 3-aMHHONIUPPOIUAUH-1-Una,
NUNepasuH-1-una, 4-aMMHONUNEPUAMH- 1 -1Ia ¥ 2-aMHUHOMUNIEPHIUH-1 -U7a.

HnmoctpaTuBHble npuMeps! coenuHeHui hopmyisl [V-2a, IV-2b, IV-3a u IV-3b npeacraBieHs! Ha ¢ur. 2.

Kpatkoe onncanune rpaguyeckux MaTepuasion

Ha ¢wr. 2 npeacraBiacHa Tabauua, B KOTOPOH MPUBEICHBI BHIOOPOYHBIC HILTFOCTPATUBHBIC COCAHHEHHS CO-
IJIACHO HACTOSINEMY H300pPETCHHMIO W/MIM COCIWHEHHUS, MPUMCHHMBIC B KOMIO3HIMAX M CIOCOOAX COTJIACHO
HACTOALIEMY H300pETEHHUIO, BKIIFOUas JaHHble SIMP 1 Macc-CieKTPOMETPHH, B CIIyUYAe HX HATHYHUA.

IMoapoOHoe onucanne n3o0peTeHust

CoaeprkaHne KQKAOTO0 LHTHPOBAHHOTO MATEHTA, 3aBKU HA MATEHT U JKYPHAJIbHOM CTAThbH BKIIOUCHO B HA-
CTOSIIMH JOKYMEHT MOCPEICTBOM CCBUIKH, KAK €CITH ObI OHO OBLIO MOJHOCTBIO H3JIOXKCHO B HACTOSILIEM JOKY-
MEHTE.

Bce TexHHueckue M HAay4yHbIE TEPMHHBI, HCIIOJB30BAHHbIC B HACTOSILICM JOKYMEHTE, HMCIOT 3HAUCHHUA,
COBIAIAIOINKE C OOLICIPUHATHIMU CPEAM CIIEIMATHCTOB B 00NACTH, K KOTOPOH OTHOCHTCS HacTosIiee H3o0pe-
TeHue. [t ynoO0CcTBa HIDKE NMPEICTABICHO 3HAYCHHE HEKOTOPBIX TEPMHHOB M BBIPDAXKCHHUH, HCIOJIb30BAHHBIX B
HACTOSILIEM JOKYMCHTE.

[Tpu HaTMYMK MPOTHBOPEYHUI B MPUMEHEHHH TEPMUHOB B HACTOSIIEM OMMCAHUH U B IMyOIHKALMAX, TATCH-
Tax M 3aj4BKAX HA MATCHT, BKIFOYCHHBIX B HACTOSILIMH JOKYMCHT MOCPEICTBOM CCBUIKH, CJIECIYET MPUHUMATh
OTIPEJICJICHUS, MPHBEACHHBIC B HACTOSAMIEM ONMUCAHUH. Ha3BaHMA pa3aesioB, HCTIOIb3YEMBIE B HACTOAIIEM JOKY-
MEHTE, MPEIHA3HAYCHBI JIMINb U1 OPrAaHU3ALMOHHBIX IEICH, U HX HE CICAYEeT TOJKOBATh KAK OTPAHHUYCHHUE
OIIMCAHHOTO 00BEKTA H300PETCHHU.

Creayer oTMETHTB, YTO B (POPMBI €IHHCTBEHHOTO YMCJA BKJFOYAKOT CCHUIKM HA MHO)KECTBEHHOE YMCIIO,
€CJIM KOHTEKCT SIBHO HE YKA3bIBACT HA MHOE. Tak, HampHMep, yIIOMUHAHUE KOMITO3HLIMH, COJep KanieH "coeau-
HEHHUE", BKIFOUACT CMECh JBYX MM 0ojee coeauHeHUH. Takxke clieyeT OTMETUTD, YTO TEPMHH "HIIH" HCIOJb-
30BaH, B [CJIOM, B €T0 COOCTBCHHOM CMBICJIC, BKJTFOYAS "H/HITH", €CITH U3 KOHTEKCTA SIBHO HE CIICAYCT HHOC.

XUMHYECKHE CTPYKTYDPbI, MPEICTABICHHbIC B HACTOSAILICM JOKYMEHTE, MOCTPOCHBI B COOTBETCTBHH CO
CTAHJAPTHBIMH ITPABUJIAMH, M3BECTHBIMH B JAHHOH 00JACTH TeXHHMKH. TakuM 0Opa3oM, €CiIH H300paXKCHHBIH
aToM, TaKOH KAaK aTOM YIJIEpOJa, HMEET HEHACBHIIICHHYIO BAaJCHTHOCTh, TO TAKYIO BAJICHTHOCTh CUMTAIOT HACHI-
IIEHHOW aTOMOM BOJOPO/A, JAKE ECJIM aTOM BOJAOPOJA HE 00A3aTENBbHO M300PAXKEH B SBHOM BHIC. ATOMBI BO-
JI0pPOJa CIEeIyeT MOHUMATh KaK 4acTh COCTHHCHHUA.

CumBon "-", B LEIOM, MPEACTABIICT COOOM CBA3p MKy AByMsa aromMamu B nemu. Tak, CH3-O-CH,-
CH(R))-CH; mnpencraBisier coOoi coequHEHHE 2-3aMEILCHHBIN-1-MeTokcunponaH. Kpome Ttoro, cumsonm "-"
NPEACTABIACT COO0H MECTO MPUCOCAMHCHHUS 3aMECTUTEN K coeauHeHuro. Tak, Hampumep, apui(C,-Cg)amxun
0003HAYACT APUIATIKHIBHYIO IPYITY, TAKYIO KaK OCH3HUII, MPUCOCIUHCHHYIO K COCIHHEHHIO Yepe3 aJKHIbHBIN
(parmeHT.

Ecnu yka3aHo, 4To K CTPYKTYpE NMPUCOEIUHECHBI HECKOJIBKO 3AMECTHTENCH, CIEIyET MOHUMATh, YTO YKa-
3aHHBIC 3AMECTHTEIM MOTYT OBITh OJMHAKOBBIMH WM Pa3MuHbIMU. Tak, Hampumep, "Rm, HeoOs3aTeIbHO 3a-
MeeHHbId 1, 2 umu 3 rpynmamu Rq" o3Hauaer, yro Rm 3amemen 1, 2 wim 3 rpynmamu Rq, rae rpymmsl Rq
MOTYT OBITh OJJHHAKOBBIMH HJIH PA3THYHBIMHU.

CocIMHCHHUA COTJIACHO HACTOSIIEMY H300PCTCHUIO MOTYT COACPIKATh OJUH WM 00JCC XHPATIBHBIX LCH-
TPOB W/HJIM ABOMHBIX CBS3EH M, CIEIOBATEILHO, MOTYT CYIIECTBOBATh B BUJE CTCPEOHU30MEPOB, TAKHX KaK H30-
MepBI IBOHHON CBA3H (T.€. TEOMETPHUECKUE H30MEPBI), SHAHTHOMEPDI WIIH JHacTepeoMepsl. Ecim coenMHeHus
COTJIACHO HACTOSIINEMY H300pPETCHHIO M300PAXKECHBI WIIM HA3BAHBI O3 YKA3aHHA CTEPEOXMMHH, CIEIYCT MOHH-
MaThb, YTO HPEIYCMOTPEHBI 00€ CTEPEOMEPHO YUCTHIC (POPMBI (HAPUMEP, TEOMETPHUECCKU YHCTBIC, JHAHTHO-
MEPHO YHCTHIC HIIH THACTEPEOMEPHO YUCTHIC), A TAKKE CTEPEOU30MEPHBIE CMECH.

Ecnu crepeoXuMus OMHMCAHHBIX COCAMHECHHH HA3BAHA WIM M300PAXKEHA CTPYKTYPOH, TO HA3BAHHBINH HIIH
H300PAKCHHBIH CTEPCOU3OMEP ABIACTCSA YHCTHIM IO MEHbIIEH Mepe Ha 60, 70, 80, 90, 99 wmt 99,9% mo macce
OTHOCHTEJIBHO JPYTHX CTEPEOM30MEPOB. ECIM OAMH S3HAHTHOMEDP HA3BAH MM H300pa’KeH CTPYKTYPOH, TO U30-
OpaXCHHBIH MM HA3BAHHBIH YHAHTHOMED ABIICTCA ONTHYCCKH YHCTHIM IO MEHbIICH Mepe Ha 60, 70, 80, 90, 99
umu 99,9 mac.%. [TpoueHT ONTH4YECKOH YUCTOTHI MO MACCE MPEACTABIET COO0H OTHOLICHUE MACChl 3HAHTHOME-
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Pa K CyMME MacChl YKa3aHHOTO 3HAHTHOMEPA U MACChI €r0 ONTHYECKOTO H30MEpa.

B m1aHHOM KOHTEKCTE pauEMUYECKas CMECh 03HA4aeT mpuMepHO 50% OJHOrO 3HAHTHOMEpA M MPUMEPHO
50% ero COOTBETCTBYIOILETO IHAHTHOMEPA OTHOCHTEIIBHO BCEX XHPAJIbHBIX LIEHTPOB B MOJeKyJe. HacTosmee
U300pETCHHE BKJIFOYAET BCE SHAHTHOMEPHO YHCTHIC, JHAHTHOMEPHO OOOTAIICHHbIC, JHACTEPEOMEPHO YHCTBHIC,
JIHaCTEpEOMEPHO 0OOTAINCHHBIE H PALICMHUUECKHE CMECH COEIMHEHHI COTJIACHO HACTOSILEMY H300PETECHHUIO.

OHAHTHOMEPHBIE U AUACTEPEOMEPHBIE CMECH MOXKHO PA3JCATh HA MX COCTABHBIC JHAHTHOMEPHI HIIH CTE-
PEOH30MEPHI C MOMOIIBIO XOPOIIO H3BECTHBIX METOA0B, TAKUX KaK XHPAJIbHO-()a30Bas razosas xpomarorpadus,
XHPAIbHO-(a30Basg BHICOKOI(D(PEKTHBHAA >KHAKOCTHAS XpoMarorpadus, KpUCTALHM3AUMUA COCIUHCHHUS B BHIC
XHMPAJIbHOTO COJIEBOTO KOMIUIEKCA MJIM KPUCTAJUIM3ALMSA COCTHHEHUSA B XHPAIBbHOM PACTBOPHTENIE. DHAHTHOME-
PBI H JHACTEPEOMEPHI TAKKE MOTYT OBITh NMOIYUYEHBI H3 JHACTEPEOMEPHO HIH JHAHTHOMEPHO YHCTHIX MPOMEXKY -
TOYHBIX COCTHHCHHH, PEArCHTOB U KATAJIU3aTOPOB C MOMOILBI0 XOPOIIO M3BECTHBIX METOJIOB ACHMMETPHYHOTO
CHHTE3A.

OnpeneneHus.

B KOHTEKCTE HACTOSIIECTO OMHUCAHUA HCIIOIb30BAHBI CJICAYFOIIHE ONPEACICHHA.

B nmaHHOM KOHTEKCTE TEPMHH "COETMHEHHS COTIACHO HACTOALIEMY H300pPETECHHIO" M 3KBHUBAJICHTHBIC BbI-
PaKEHHUSI OTHOCATCSA K COCIHHEHMAM, KOTOpBIE, KAK YKA3aHO B HACTOSILEM JAOKYMEHTE, HOAXOJAT IO MEHbLICH
Mepe Uil OJHOHM LEJNH COTJIACHO HACTOSINEMY H300PETCHHUIO, HANPUMEP K COCIUHCHHAM, IPEIyCMOTPEHHBIM
CTPYKTYPHBIMH (hOpMyJIaMu, TakuMH kak 1V-2a, IV-2b, IV-3a u [V-3b, U BKIFOHYAIOT KOHKPCTHBIC COCAHHCHHUS,
YHOMSHYTBIC B HACTOSIIIEM JOKYMEHTE, a TAKKE UX (papMaleBTHUECKH IMpHEMJIeMble COJIM. BapuaHThl peann3a-
I[HHM HACTOSIICTO H300pPETEHHS MOTYT HCKJIFOYATh OJHO HIIH OOJIEE COCAHHEHHH COTJIACHO HACTOALIEMY H300pe-
TeHHr0. COoeTMHEHUSI MOTYT OBITh ONMpPEACICHBI MO UX XUMHUYECKOH CTPYKTYPE W/HIHM IO XHMHYECKOMY Ha3Ba-
HUIO. [Ipy HANMYHK MPOTUBOPEUMA MEXKIY XMMUYECKOH CTPYKTYPOH U XMMHYECKHM HA3BAHUEM I ONpeace-
HHS COCIMHEHHS CICOYET PYKOBOJACTBOBATHCA XHMHYECKOH CTPYKTYpoH. COCAMHEHHUS, ONMMCAHHBIC B HACTOS-
IEM JOKYMEHTE, MOTYT COJAEpPKaTh OJUH WM OOJee XHPAIBHBIX LEHTPOB /WM JBOHHBIX CBS3CH M, CIE0BA-
TEJIBbHO, MOTYT CYILECTBOBATh B BUJE CTEPECOU3OMEPOB, TAKUX KAK H30MEPBI IBOHHOU CBA3M (T.€. TECOMETPHYE-
CKHE M30MEPbI), JHAHTHOMEPHI HIIH AuactepeoMepbl. COOTBETCTBEHHO, XUMHUYECKHE CTPYKTYPBI, OITMCAHHBIC B
HACTOSLIEM JOKYMEHTE, BKIIOYAIOT BCE BO3MOJKHBIC JHAHTHOMEPHI H CTEPEOH30MEPHI H30OPAKEHHBIX COCIUHE-
HHH, BKIIOYAs CTEPEOM30MEPHO YHCTYIO ()OpPMY (HAMpHMEP, TEOMETPHUYECKHU YHCTYHO, 3HAHTHOMEPHO YHCTYIO
WM JUACTEPEOMEPHO YHCTYIO) H SHAHTHOMEPHBIE H CTEPCOM30MEPHBIC CMECH. JHAHTHOMEPHBIC U CTEPEOH30-
MEpHBIE CMECH MOTYT OBITh Pa3ACICHBI HA UX COCTABHBIC JHAHTHOMEPB! HIH CTEPEOH30MEPHI C MPUMEHEHHEM
TEXHOJIOTHH pa3NeiCHHUS UM TEXHOJOTHH XMPAJIbHOTO CHHTE3a, XOPOLIO M3BECTHBIX CIICIMATHCTAM B JAHHOU
00JIaCTH TEXHUKH, HAPUMEP XHPATbHOH XpoMmarorpadueit (Takoi kak xupamsHas BOXKX), TEXHOIOTUAMH UM-
MYHOAQHAJH3a WIH C MPUMCHEHHUEM KOBAJICHTHO (TAKHUX KAK CJOXHBIC 3(Hpbl Mo1epa) 1 HEKOBAICHTHO (TaKUX
KaK XMPAJbHBIC COJH) CBS3AHHBIX XHPAJIBHBIX PEATCHTOB C COOTBETCTBYIOIIMM OOpPA30BAHHEM JHACTEPEOMEp-
HOHM CMECH, KOTOPast MOXET OBbITh Pa3Je/IicHa CTAHAAPTHBIMH METOAAMH, TAKHMHU KaK XpoMarorpadus, Neperox-
Ka, KPUCTAJUTM3ALHUS WK CyOIHMAIMsA, 3aTEM XHPAJIBHYIO COJb WM CJIOXKHBIH 3()Hp OOMEHUBAIOT MM PACLICH-
JSFOT CTAHJAPTHBIMU CIIOCOOAMHM C BBIACICHHUEM TPEOYEMBIX H30MEPOB. YKA3aHHbIC COCAUHEHHUS TAKKE MOTYT
CYILIECTBOBATh B HECKOJIBKUX TAyTOMEPHBIX ()OPMax, BKIFOUYAs CHOJIbHYIO popMy, keto-popmy u ux cmecu. Co-
OTBETCTBEHHO, XUMHYCCKHE CTPYKTYPBI, H300PA)KEHHBIC B HACTOALIEM JOKYMCHTE, BKJIFOYAKOT BCE BO3MOJXKHBIC
TayTOMEpHBIE (OPMBI H300pPAKEHHBIX COCAMHEHUH. ONMHCAHHBIC COCAWHEHUS TAKXKE BKIFOYAIOT COCIUHCHUA C
H30TONTHOH METKOH, B KOTOPBIX OJMH MM 00JIeE aTOMOB HMEIOT aTOMHYIO MACCy, OTJIMUHYIO OT aTOMHOH MaccChl,
OOBIYHO BCTpEHaromicHcs B mpupone. [IpuMepsl H30TONMOB, KOTOPhIE MOTYT ObITh BBEJACHBI B COCAHHEHHS CO-
IJIACHO HACTOSAIIEMY H300PETEHHIO, BKIIOYAIOT, HO He orpanmumsarorcs umy, “H (D), °H (T), ''C, 1°C, '“C, PN,
80, 0 u 1.1. CoeMHEHHA MOTYT CYIICCTBOBATH B HECOIBBATHPOBAHHBIX (JOPMAX, A TAKKE B CONBATHPOBAH-
HbIX ()OpMax, BKIFOYAS THAPATHPOBAHHBIC ()OPMBL. B 1ieoM, coeTHHEHH MOTYT OBITh THIAPATHPOBAHHBIMHU HITH
COJIbBATHPOBAHHBIMH. HEKOTOpbIE COCIWHEHHS MOTYT CYINECTBOBATH B HECKOJIBKHX KPHCTAIMYCCKUX HIIH
amop¢HsbIx (popmax. B neigom, Bce pusmueckue (HOpMbI IKBUBANCHTHBI I MPUMCHCHUH, PACCMATPUBACMBIX B
HACTOSIILEM OIHCAHMH, M BXOJAT B TPAHHLIBI 00BEMA HACTOSILETO H300peTeHus. Kpome Toro, B ciyyae HaMuuus
U300pA’KEHUA YACTHUHBIX CTPYKTYP COCIUHECHHH CKOOKH MM MX SKBUBAJCHTHI YKA3BIBAIOT MECTO MPHCOCIHHE-
HUS HCXOJHOH CTPYKTYPBI K OCTAIbHOM YaCTH MOJIEKY JIBL.

TepmuH "nmponekapcTBo” M IKBUBAJICHTHBIC BHIPAKCHUS OTHOCATCS K aT€HTaM, KOTOPBIE MOTYT HPSMO HITH
KOCBECHHO IMPEBPAINATHCS 1N Vitro WM in vivo B akTHBHYIO (popmy (cMm., Hampumep, R.B. Silverman, 1992, "The
Organic Chemistry of Drug Design and Drug Action", Academic Press, Chap. 8; Bundgaard, Hans; Editor. Neth.
(1985), "Design of Prodrugs”. 360 pp. Elsevier, Amsterdam; Stella, V.; Borchardt, R.; Hageman, M.; Oliyai, R.;
Maag, H.; Tilley, J. (pex.) (2007), "Prodrugs: Challenges and Rewards, XVIII, 1470 p. Springer). [IponekapcTea
MO>KHO HCTIOJIb30BaTh U1 H3MEHEHH OHOpacnpeeeHuUs (HAMPUMED, U OTyUYCHHUS areHTOB, KOTOPBIE OObIY-
HO HE BXOJAT B PEAKLIMOHHOCTIOCOOHBIH CAaHT MpOTeasbl) UM (JapMAKOKUHETHKH KOHKPETHOTO areHTa. [l Mo-
Ju(UKaIMK COeTMHEHUH ¢ 0Opa30BaHHEM MPOJCKAPCTB HCMOIb3YIOT MHOTHE IPYIIIbI, HAIIPHMED aMHAbI, CI0XK-
Hble 3upsl, mpocTeie 3¢upsl, Gocdarsl u T.4. IIpu BBeneHHH MposIeKapcTBa CyOBEKTY YKa3aHHAS IpyIma pac-
menasercs (PepMEHTATUBHBIM WM He ()ePMEHTATHBHBIM, BOCCTAHOBUTEIBHBIM, OKHCIMTEIBHBIM HIIH THIPOJIH-
THYCCKHUM, UM HHBIM 00pa30oM, BBICBOOO0KAAs aKTHBHYIO (popMy. B TaHHOM KOHTEKCTE "HPOJICKAPCTBO" BKITIO-
yaeT (papMaleBTHYECKH MMPHEMJIEMBIE COJTH MM (PAapMaLeBTHUECKH MPUEMIIEMBIE COJIbBATHI, A TAKKE KPHCTAN-
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nuyeckue (opMBI TFOOOTO M3 YIOMSHYTHIX BhIIIE. [IponckapcTBa 3a4acTyr0, XOTA HE 00A3aTEIBHO, SBISFOTCS
(hapMaKOIOrHYCCKH HCAKTHBHBIMHU J0 MPEBPALICHUSA B HCXOTHOC JICKAPCTRO.

B 1aHHOM KOHTEKCTEC TEPMHH "AUUKIMYCCKHI" OTHOCHUTCA K OPraHM4CCKOMY (pparMeHTy O€3 KOJIbLEBOI
CHCTEMBI.

Tepmun "amupartuyeckas rpynma" BKIIOYAECT OPTaHUYCCKUEC (DPArMCHTHI, XAPAKTEPU3YIOLIMECS HEPas-
BCTBJICHHBIMH HJTH PA3BETBJICHHBIMHU LETAMHU, 0OBMHO MMEroume ot 1 10 12 atoMoB yriaepoaa. Amgaruyeckue
IPYIIIbI BKIFOYAKOT HEUUKIMYCCKUE AMKUIbHBIC TPY b, AJTKCHUIbHBIC IPY bl U ATKHHUIBHBIC IPY MBI

B maHHOM KOHTEKCTE TCPMHH "aNKHI' OTHOCHUTCA K HACHIICHHOMY YTJICBOAOpOay. B 0qHOM BapuaHTE pe-
anM3alMy aJKUIbHAS rpynna npeacrasmier coboit Ci-Ci,aIKMIbHY 0 TPy Iy, KOTOPAst OTHOCUTCS K HACBIIICH-
HOMY YTJEBOJOPOAY, COACPKAILEMY OT OJHOTO JO ABCHAIIATH aTOMOB YIJIEPOJA, BKIIOYAs JTHHEHHBIC, pa3-
BCTBIICHHBIC M HUKJIMYCCKHE AMKHIbHBIC IPynimbl. [IpUMEpHI aNKUIBHBIX IPYIIN BKIIHOYAKOT, 03 OrPaHHUCHUS,
METHJI, 3THJI, OPOMUI, OYTHI, HEHTHI, TCKCHJI, TCNTHI, OKTHI, HOHUI, ACUHI, U30MPOMHI, TPET-OyTHI, BTOP-
OyTH1, U300y TUII, HUKIOMPOITHI, HUKIONCHTH, HUKIOTCKCHI, UMKJIOTCIITU, IUKIOOKTUI U T.II. TEPMUH ATKUT
BKJIFOYACT HE3AMCIICHHBIC AIKUIbHBIC TPYIIbI U 3AMCLICHHBIC AIKUIbHBIC IPynbl. B 0qHOM BapHaHTe peau-
3aLMH aJKUIbHAS rpymna npeactaBisier co0oi C,-C4anKuIbHYIO TPYIINY, 1€ ATKUIbHASA TPYINA COACPKUT OT
OJIHOTO J0 IICCTH aTOMOB yIJIepoJa. B apyrom BapuaHTe peanm3alyy aJKHIbHASA IPYIINA MPEJCTABIIET COOOH
C,-C;aIKUIIBHY IO TPY Iy, TA€ AJKHIbHASA TPYIIA COACPXKUT OT OJHOTO A0 IIECTH aTOMOB yTIIepoaa.

TepmuH "amkun", HCHOAB3YEMBIH OTACIBHO MM KAaK YAaCTh 0OJice KPYMHOTro ()parMeHTa, TAakoro Kak "aj-
KokcH", "ramoreHamkun", "apunaakun”, "ankuaamuH", "uuknoankun”, "auankuaamMud", "amkunaMuHo", "nuan-
KHJIAMHHO", "aIKuakapOoHu ", "aIKOKCHKApOOHHUT" | T.II., B JAHHOM KOHTEKCTE 03HAYACT HACHIIICHHYIO HEPA3-
BETBJICHHY 0, IUKJIMYECKYIO HIJIH PA3BETBICHHYIO aTU(pATHUECKYIO TPYIIITY.

Ecnu xoaM4ecTBO aTOMOB YIJIEPOAa HE YKA3aHO HHBIM 00pa3oM, TO "HH3MIMI", Kak B "HH3IIEM ajkuie" B
JAHHOM KOHTCKCTC 03HAYACT, YTO (PPArMEHT COACPIKUT MO MEHBIICH Mepe | (IBa 11 aIKCHUIA U AIKHHUIA) U 6
WM MCHEE aTOMOB YIJIEpPoAa. AHAJOTHYHO, TCPMHHBI "HU3IIWIA aJKOKCH", "HH3IIHI raJOTCHAIKUN", "HU3ILIHUI
apuwiankua”, "HU3MMHA aTKUIaMUH", "HU3IIHA MHKJIOATKUIAIKUT', "HH3IUH AHAIKUIAMUH", "HU3IIHHA aJTKUIa-
MHHO", "HU3MIMHA MHANKHIAMHHO", "HU3MUN ATKUIKAPOOHWT", "HUBMIKHHA ANKOKCHKAPOOHWI" BKIHOYAKOT HE-
Pa3BETBIICHHBIC H PA3BCTBICHHBIC HACBHIICHHBIC LICTTH, COACPXKAIIME OT OJHOTO 0 IISCTH aTOMOB YIIICPOa.

B JaHHOM KOHTEKCTE TCPMUH "QKCHHI' OTHOCHUTCS K HCHACBHIIICHHBIM VTJICBOAOPOAAM, COACPIKAILIUM OT
JBYX J0 ABCHAALATH ATOMOB YTJICPOJA, BKIOYAS JIMHCHHBIC, PA3BCTBICHHBIC H IUKIHYCCKUEC HCAPOMATHUYCCKHE
AJIKCHUJIBHBIC TPYIIIBI, H COACPIKALIMM IO MCHBIICH MEPE OAHY ABOHHYIO YTJICPOA-YTICPOIHYIO CBs3b. [Ipume-
PBI AJKCHUJIBHBIX TPYII BKIFOYAIOT, O€3 OrPAaHHMYCHUA, BUHHI, aJUn, 1-nponeH-2-un, 1-0yreH-3-um, 1-0yTeH-
4-un, 2-0yteH-4-un, 1-neHteH-5-una, 1,3-meHTaaUeH-5-UJ, UMKIONCHTCHUI, HUKIOTCKCCHUIT, STHIIHKIONCHTE-
HUJI, STUIUUKIOTCKCCHU U T.I. TepMUH "aNKeHHUT" BKIFOYACT HE3AMCIUCHHBIC ATKCHUIIBHBIC TPYIIBI H 3aMe-
IICHHbIC aNKeHUIbHBIE rpymmbl. TepmuH "C,-C ankeHun", rae n npeacrasisieT coboif uenoe yuciao ot 3 a0 12,
OTHOCHTCS K QJIKCHUJIBHOM TPYIIIE, COACPKALICH OT 2 10 YKA3aHHOTO KOJIMYECTBA "n" aTOMOB yriiepoaa.

B 1aHHOM KOHTEKCTC TEPMHH "AJIKHHUI" OTHOCHTCS K HCHACBIIICHHBIM YTIICBOJOPOJAAM, COACPIKALIMM OT
JBYX J0 ABCHAALATH ATOMOB YTJCPOJA, BKIOYAS JIMHCHHBIC, PA3BCTBICHHBIC H IUKIHYCCKUEC HCAPOMATHYCCKHE
AJKHHIWIBHBIC TPYTIbI, H COACPKALIMM MO MCHBIICH MEPE OJHY TPOHHYIO YIICPOA-YIICPOAHYIO CBs3b. [Ipume-
PBI ATKHHWIBHBIX TPYI BKIIIOYAKOT, O€3 OTpaHHYCHUS, STHHHUI, |-nponaH-3-un, 1-OyTuH-4-un, 2-0yTHH-4-uU1,
l-neHTuH-5-un, 1,3-neHraauuH-5-u1 u 1.0, TepMuH "aTKUHUT' BKIFOYACT HE3AMCIUCHHBIC AJTKHHUIBHBIC IPYI-
Bl ¥ 3AMEIICHHBIC ATKUHUIbHBIE Tpymmbl. TepmuH "C,-C ankuHua", rae n npeacTaBmseT co00i HEIoe YUCIO OT 3
J10 12, OTHOCHTCS K aTKHHUITBHOM TPYTIIE, COACPKAIICH OT 2 10 YKA3aHHOTO KOJIMYECTBA "n" aTOMOB yriaepoaa.

Tepmun "amkokcu" o3Havaer -O-ankui, "THAPOKCHANKHI' O3HAYACT AJKUJ, 3aMCIICHHBIH THIPOKCH-
TPYyIIoif; "apamkun" 03HAYAET AJKHI, 3AMEILCHHBIH APHIbHON IPYNIOH; "aNKOKCHANKUI' O3HAYACT AJKHI, 3a-
MCILCHHBIH AJKOKCUTPYNIOH; "aJKUIAMHH" O3HAYAET aMMH, 3AMCIUCHHBIH AJKUIbHOH IPYyNNOi; "IHMKIOANKHU-
JANKUI" 03HAYACT ANKHII, 3AMCIICHHBIA HUKIOANKHIOM, "JHATKUIAMUH" O3HAYACT AMHH, 3aMCIUCHHBIN JBYMS
ATKWIBHBIMYU rpynnamy; "ankunkapOoonun” o3HauaeT C(O)R, rae R mpeacraemaer coOoit amkum;, "aaTkokCHKAp-
o6omun" o3Hauaer C(O)OR, rae R nmpeacrasiaser coOoOi ANKUI M TAC AMKHIT ABIICTCA TAKUM, KaK ONTUCAHO B Ha-
CTOSILIEM JOKYMCHTE.

TepMuH "aMHHOKHCIIOTA" O3HAYAET (PpArMEHT, COACP KAILUA AMHHOTPY Y M KapOOKCHIBHYIO rpymnmy. B
HECKOTOPBIX BAPHAHTAX PCATU3ALMU AMUHOKHUCIOTHI MPEACTABISAIOT COO0H Ot-, 3- MM Y-aMHHOKHCIIOTHI, BKITIO-
4yasg UX CTEPEOM30MEpPHI M paueMatsl (HampuMmep, D- umi L-amuHokucnoter). CBOOOIHAS aMHHO- MM KapOOK-
CHJIbHAS IPYINAa AMHHOKHCIIOTBI MOXKET OBbITh 3AIIMINCHHOW WIH HE3AIMUINCHHOU. OpUEHTALMS AMHHOKHCJIOT-
HOro ()parMeHTa B COCIMHCHHU COTJIACHO HACTOSILEMY H300PETEHHIO ONMPEACIACT HAMUYHE CBOOOIHOH aMHHO-
Ipynnbl, HAaMpPHMEP -C(O)-[CH(R™M], 5-NH-R®, mwmu cBoboauoro KapOOKCHIJIA, HAMPHUMEDP -NH-[CH(R™Y)], 5-
C(O)ORP, rae R™ mpeacrasmsieT co6oii GOKOBYIO LieMb MO00H aMHHOKHCIOTHI, H R” mpeacrasiser co6oii Boto-
poa (T.€. HC3AIUUINCHHBIH) MM 3AIMUTHYIO TPYIy (T.C. 3alMINCHHBIN). OpPHEHTALMA AMHHOKHUCJIOTHOTO (hpar-
MCHTA B COCTHHECHHUHU COTJIACHO HACTOSINEMY H300pPETEHHIO OTYACTH ONPEACIACTCS aTOMOM B YKA3aHHOM COCIH-
HCHHHU, C KOTOPBIM OH CBfI3aH. ECITH AMHHOKHUCJIOTHBIN ()PATMEHT CBS3aH C aTOMOM a30Ta, TO OH HMECT CBOOOA-
Hyro amusorpymny, Hanpumep C(O)-[CH(R™)],.3-NH-R”. Eci aMHHOKHCTIOTHBIH (D)PArMEHT CBA3AH C aTOMOM
yrnepon% TO OH OOBIYHO, HO HE BCETIA, HMEET CBOOOIHYIO KapOOKCHIbHYO rpymmy, Hampumep -NH-[CH(R™)], 3-
C(O)OR".
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TepMuH "3aIMUINCHHBIN", UCTIONB3YEMBIH OIS OMHCAHUA (PPATMEHTA, O3HAYACT, YTO PCAKIHOHHOCIOCOO-
HBIH aTOM BOJOPOJA 3aMCIICH HECPCAKLMOHHOCIIOCOOHOH (3ALMTHOM) rpymmnoid. AMHHO3AIMUTHBIC TPYMIBI XO-
pOIIO M3BECTHBI B JAHHOW OOJACTH TEXHMKH M BKJIIOYAKOT, HO HE OrPAaHMYMBAIOTCA MMM, Boc (tper-
OyTokcukapoonun), Cbz (6eH3umoxcuxkapooHun) u 1.1. KapOOKCH3aIMUTHBIE TPYNITBI XOPOIIO HU3BECTHBHI B JAH-
HOH 007aCTH TEXHUKHU H BKTIOYAIOT, HO HE OTPAHWYHBAKOTCSA UMH, AJTKUJI, OCH3WI H T.11.

TepMuH "UUKTOATKUI" 03HAYACT HACHILEHHOES KApOO LIUKIHYECKOE KOJIBLO, KOTOPOE CONEPIKUT OT TPEX 110
BOCBMH aTOMOB yTJepoaa.

TepmuH "munentua" 03HAYAET ABE AMUHOKHCJIOTHI, CBA3aHHBIC JPYT C APYTOM B OJHOU OPHCHTALMH, Ha-
npumep -C(0)-[CH(R™)],.3-NH-C(0)-CH(R™)-NH-R”; nm -C(0)-CH(R™)-NH-C(0)-[CH(R™)],5-NH-RP.

TepMuHsbl "rajJoreHaTKUI" M "TaJIOTCHAIKOKCH", COOTBETCTBCHHO, O3HAYAKOT AJKHJI MM ANKOKCH, 3aMe-
IICHHBIA OJJHUM HJIM OOJIEE aTOMAaMH rajoreHa.

KapOouuxinyeckue apoMaTHyeCKUe KOJbIA COACPKAT TOJIBKO KOJBLEBBIE aTOMBI yIiiepoa (OOBIMHO OT
IIECTH A0 YETHIPHAALATH) H BKIFOYAIOT MOHOLMKJIMYECKHE aPOMATHYECCKUE KOJbIA, TAKHE KAK (PEHHII, U KOH-
JICHCUPOBAHHBIC NMOJMIHKINYCCKUE APOMATHUECKHUE KOJIBIIEBbIC CHCTEMBI, B KOTOPBIX JABA WK 00Jiee KapOOLHK-
JTHYECKUX APOMATHYECKHX KOJIEL KOHICHCUPOBAHbI ApyT ¢ Apyrom. IIpumeps! Bkmouaror 1-Hadrun, 2-Hadru,
l-aHTpammn.

BrumoueHbI TakKe COIbBATHI, THAPATHI MM MOTUMOP(BI COCAMHEHUH, OMMUCAHHBIX B HACTOSINEM JOKYMCH-
Te. Tak, cnexyeT MOHHMATh, YTO €CIM KAKOE-THO0 COCTMHEHHE YIIOMSHYTO B HACTOSIIEM JOKYMEHTE IO Ha3Ba-
HUIO H CTPYKTYPE, TO BKIFOUCHBI €I0 COJIBBATHI, THAPATHI U MOJIHMMOP(QBI.

Tepmun "conpBat" OTHOCHTCS K (DPM3HUECKOH CBA3M COCIMHCHHS COTJIACHO HACTOSILIEMY H300PETEHHIO C
OXHOH MM 60J1ee MOJICKYJIAMH PACTBOPUTEIIS, OPraHHUYECKOTO MJIM HEOPraHuueckoro. Takas (u3uueckas cBi3b
BKJTFOYACT BOJOPOJHYIO CBA3b. B HEKOTOPBIX CIy4yasX COIbBAT MOXKET OBITh BBIACJICH, HAPUMED, €CITH OJHA HITH
00J1ee MOJIEKYT PACTBOPUTEIS BHEAPEHBI B KPHCTAJUIMUECKYH0 PEIIETKY KPUCTALUTHIECKOTO TBEPAOTO BEIIECTBA.
"ConbBaT" BKJIFOYACT COJIBBATHI B PACTBOPHOH (Pa3e U BHIACTACMBIC COJHBATHL. WILIIOCTPATHBHBIC COJIBBATHI
BKJTIOYAOT THAPATHI, TAHOIATHI, METAHOJIATHI, FTEMUITAHOIATHI H T.11.

Tepmunsb! "uukiaoankun", "amMUUKIHYECKHi", "KapOOMKIMUECKUH" U SKBUBAJICHTHBIC BBIPAXKCHHUI OTHO-
CATCS K TPYyMIE, COACPXKAINEH HACHIIICHHOE MM YACTHYHO HEHACHIIICHHOE KapOOLHMKJIMYECKOE KOJbLO B OJH-
HOYHOH, CIIMpO (MMEIOINEH OXUH OOINMHA aTOM) HIH KOHICHCHPOBAHHON (MMEIOINEH 1O MEHbLICH MEpe OJHY
OOIIYI0 CBA3b) KAPOOLHMKINYECKOH KOJBLEBOH CHCTEME, COACPXKAILEH OT TPEX MO0 MATHAJUATH KOJIBLEBBIX UJIC-
HOB. [IpHMEpHI IMKJIOANKUIBHBIX IPYIT BKIIOYAIOT, O€3 OrPaHHUCHHUS, LIHKJIOMPOIIWII, IIHKJIOOY THII, LUKJIOTCH-
TUJI, UMKJIONEHTEH-1-1JI, HUKJIONICHTEH-2-HJI, LUKJIONECHTEH-3-1J1, UUKJIOTCKCHII, UUKJIOTEKCEH- -1, LHKIOTEK-
CCH-2-MJ1, HUKJIOTCKCCH-3-1JI, IIUKJIOTCHTHI, OUIUKIIO[4,3,0]HOHAHUI, HOPOOPHUT U T.NM. TEPMHUH LUKIOATKHI
BKJTIOYACT HE3aMCILCHHBIC IIMKIOANKUIBHBIE TPYIIBI M 3aMCUICHHbIC LUKJIOANKHIbHBIE rpynnbl. Tepmun "Cs-
C,uMKI0anKuI", rae N MpeACTaBIsIeT COOOH 1eaoe YHCao OT 4 10 15, OTHOCHTCSA K LHUKJIOANKUIbHOH TPyIIE,
comeprkameH ot 3 10 YKa3aHHOTO KOJHYECTBA "n" aTOMOB yIiaepoJa B KONbLEBOH CTPYKType. ECu ko1muecTBO
aTOMOB YTJIEPOJa HE YKA3aHO HHBIM 00pa3oM, TO "HHU3IIHE LUKIOAIKHIbHbIC" IPYIIBI B JAHHOM KOHTEKCTE CO-
JIep>KaT Mo MeHbILIEH Mepe 3 U 8 UM MEHEE aTOMOB YIJIEpO/Ja B CBOCH KOJbLEBOH CTPYKTYPE.

TepMmuH "reTepOLMKIOANKHUI" U IKBUBAJICHTHBIC BBIPAKCHHSA OTHOCATCS K IPYINE, COACpPIKALICH HACHI-
IICHHOE WJIM YACTHYHO HEHACBHIIICHHOE KapOOLMKIMYECKOE KOJBLO B OJMHOYHOH, CITHPO (MMEIOLICH OXUH 00-
IIMHA aTOM) WM KOHJACHCHPOBAHHOHM (MMCKOLICH MO MCHBINCH MEpe OOHY OOIIYH CBA3b) KApOOLUUKIMUYCCKOH
KOJIBLICBOH CHCTEME, COACPIKAIICH OT TPEX A0 MATHAALATH KOJBLEBBIX YJICHOB, BKJIFOYAs OT OJHOTO A0 LICCTH
rerepoaromMoB (Hampumep, N, O, S, P) iy rpymnmsl, coaepskamnue Takue rerepoaromsl (Hanpumep, NH, NR, (R,
NPEACTABICT COOOM ANIKUII, AL, apuj, rerepoapui wid nukioankun), PO,, SO, SO, u 1.1.). ['ereponukioan-
KHJIBHBIE IPYIIIBI MOTYT OBITH NMpHCOEAUWHEHBI uepe3 C MM uepe3 reTepoaToM (HampuMep, Yepe3 aToM a30Ta),
€CJIM 3TO BO3MOJKHO. [IpHMEpBI reTepOLHKIOANKHIBHBIX TPYII BKJIFOYAOT, O€3 OrpaHHUYCHUS, TUPPOIUIMHO,
TeTparuapoypaHuI, TETPAruAPOJIUTCHHII, TETPArHAPONUPAHUI, TETPArHAPOTHONUPAHHUI, MUNCPHINUHO, MOD-
(omHO, THOMOP(OIUHO, THOKCAHUI, TMHUICPAZHHUI, A3CTHIAUHUI, OKCETAHHUII, THETAHUJ, TOMOIUICPHIHHUI,
OKCENAHUJ, THEMAHW/I, OKCA3CeMUHU, AUA3CTIMHUN, THA3CNUHU, 1,2,3,6-TeTparu ApONUPUAUHUI, 2-TTUPOJIUHHUI,
3-nuppoaMHUI, UHAOAUHUI, 2H-nupanun, 4H-nupanun, AMOKCAHUI, 1,3-THOKCOJNAHUI, MHUPA3OIHHMI, JUTHA-
HHJI, JUTHOJIAHWN, AUTHAPONHUPAHMI, JUTHIPOTHEHHI, JUTHAPOQYPAHHI, NMHUPA3OJHIMHHUI, HMHIA30IHHHIL,
HMHUAA30 MAUHUI, 3-a3a0uimkio[3,1,0]rekcanun, 3-azadbunukno[4,1.0Jrentanun, 3H-HHAOMI, XHHOTU3HHUI H
caxapa, ¥ T.I. TepMHH reTepOLHKIOAIKHI BKIFOYACT HE3AMCIICHHBIC TeTEPOLMKIOATKIIbHBIE TPY Bl H 3aMe-
IICHHBbIC TETEPOLMKIOANKUIbHBIE rpynmbl. TepmuH "Cs-C reTepormiioankiol”, rae N NpeacTaBiIsIeT CoOOH Le-
JIO€ YUCJIO OT 4 10 15, OTHOCUTCS K FeTEpPOLMKJIOAIKUIBHON IPyNe, COACPKAIEH OT 3 10 YKA3aHHOTO KOJIHYE-
cTBa "n" aTOMOB B KOJIBLIEBOH CTPYKTYpPE, BKIFOUYAs IO MEHBIUCH MEpe OJHY IeTepOrpyIy WM aTOM, KaK OIH-
caHo BbILIC. EcM KOTHYECTBO aTOMOB YIIEpOAa HE YKA3aHO HMHBIM 00pPa3oM, TO "HHU3IIHE TeTEPOIMKIOATKUIb-
Hble" TPyNIBI B JAHHOM KOHTEKCTE COJCPKaT 1Mo MEHbLICH Mepe 3 M 8 MM MEHee aTOMOB YIlepoJa B CBOCH
KOJIbLICBOH CTPYKTYpE.

Tepmunsbl "apun" u "apHIbHOE KOJBLO" OTHOCATCS K APOMATHUYECKHM IpyINaM, coaepxaummmM "4n+2" n
(M) 37CKTPOHOB, TIE N MPEACTABIACT COOOHU LEea0e YUCIO OT 1 A0 3, B COMPsSHKCHHOW MOHOUMKIHYECKOH HITH
NOJHLMKIMYECKOH CHUCTEME (KOHACHCUPOBAHHOM MM HEKOHACHCUPOBAHHOM) M HMEIOLICH OT LIECTU A0 YETHIP-
HALUATH KOJBLEBBIX ATOMOB. "3aMCILICHHAS APHIIbHAS Ipymnma" MPEACTABIAET COOOH apUIbHYIO TPYIIIY, 3aMe-
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HICHHYHO Y JIF0OOOTO OJHOTO MM 00JIeC 3aMEIAEMBIX KOJBLECBBIX aTOMOB. TepMuHsI "reTepoapun”, "rerepoapo-
MaTHYECKUH" M "reTepoapmibHOE KOJbLO" OTHOCATCSA K ApOMATHUYECKHM IpyIIaM, coaepkamuM "4n+2" w (m)
3NIEKTPOHOB, T N MPEACTABICT COOOH 1esoe Yyucao ot 1 10 3, B CONPsSHKEHHOW MOHOLMKJIMYECKOH WITH TMOJH-
HUKIMIECKOH CHCTEME (KOHACHCHPOBAHHOM UM HEKOHACHCUPOBAHHOM) U UMEKOIIEH OT MATU A0 YETHIPHAAUATH
KOJIBLICBBIX YJICHOB, BKIIFOUAsl OT OJHOTO A0 LIECTH rerepoatoMoB (Hampumep, N, O, S) umu rpynmsl, coaepxa-
mme Takue rerepoaroMsl (Hampumep, NH, NR, (R, mpeacraBmser coOoif aakui, amui, apui, TeTCPOAPUIT UITH
muitoankt), SO u T.1.). [Ipumeps! reTepoapHIbHbIX IPY I BKIFOYAKOT, 0€3 OrpaHHUCHUSA, IUPUIAHI, HMHIA30-
JMJI, TUPUMHIUHUN, TUPA3OIHI, TPHA30JIWI, TETPA30/II, (DYPHI, THEHHI, H30KCA30IMI, THA30IUI, OKCA30JIHUII,
H30THA30JIUI, TUPPOIHI, XHHOIMHHUII, H30XHHOJIUHUI, HHIOIHUI, W3OUHIOIHI, XPOMEHHI, H30XPOMEHU, OCH-
3MMHIA3011, OeH30()YpaHUI, MHHOMMHHI, HHAA30JIMI, HHIOJH3UHII, (DTANa3HHUN, MUPHUIAZHHUI, NMUPA3H-
HUJI, TPUASUHUIT, H30MHIAOIHI, NTCPUIUHUII, ITYPUHHUII, OKCATHAZ0JIUI, THAAUA30 I, (DypasaHui, OeH30(ypa3a-
HUJ, OCH30THO(CHU, OCH30THCHUI, OCH30THA30 M, OCH30KCA30IMI, XUHA3OIHHUL, XWHOJUZHHHII, XHHOJIH-
HHJI, H30XMHOJIMHHII, XHHOKCANMMHUT, HAQTUPUAMHII, (YpPONMHPHIMHUI, Kap0a3oaui, (EHAHTPUAMHHI, aKPHU-
JUHUJT, THPUMHUIMHUI, (PeHAHTPOIHHII, (eHAZHHUT, (PEHOTHAZHHU, (PEHOKCA3MHUI, THOCH30()YPaHHT U T.IL
TepMm{ TETCPOAPHI BKIHOYACT HC3AMCIUCHHBIC TCTCPOAPHUIIBHBIC TPYIMBI H 3dMCIICHHBIC T'CTCPOAPUIBHBIC
rpymmbl. Tepmun "Cs-Crerepoapun”, rae n mpeacTaBisieT coOOH 1ie0e Yucao ot 6 10 15, oTHoCHTCS K rere-
POAPHIIBLHOI TPYIIIE, COAEPKAIIEH OT 5 10 YKA3aHHOTO KOJHYECTBA "n" aTOMOB B KOJBICBOH CTPYKTYPE, BKIIFO-
4as MO0 MEHBIIEH Mepe OJHY FeTEpPOrpy Iy UIH ATOM, KaK OIIMCAHO BBILIE.

"3aMeIICHHAS ApHIbHAS TPYINa" MPeACTaBIICT COO0H APUITBHYIO IPYIITY, 3aMEIICHHYH0 Y JIFOOOTO OJHOTO
WM 00JIee 3aMEIaeMbIX KOTbLEBBIX aTOMOB.

TepmuH "rereporuka” HIH "TeTepOLHKIIMYECKHIA" BKIIOYAET TETEPOLUKIOAIKHIbHBIC H TETEPOAPUIbHbIC
rpynmsbl. [IpuMeps! reTepoILMKIOB BKIIOYANOT, O€3 OTPAHWYCHHS, AKPUAMHHII, A30LMHHI, OCH3UMH 3011, OcH-
30(ypanui, 6cH30THO(DYpaHHI, OCH30THO(EHIT, OCH30KCA30 1, OCH30THA30 M, OCH30TPHA30 U, OCH30TET-
pa3oyml, OCH30M30KCA30IHI, OCH30M30THAZ0IMI, OCH30UMHIA30IUHII, kapOa3omun, 4H-kapbaszomun, kapbo-
JUHUJI, XPOMAHMJ, XPOMCHMJ, LHMHHOJIMHUJ, ACKAruApoXuHOauHWA, 2H,6H-1,5,2-muruasunun, auruapody-
po[2,3-b|rerparuapodypan, ¢ypanun, ¢ypazaHHI, HMUAAZOIMIMHUN, HMHAA30JMHMI, umujazonun, 1H-
MHJA30JMJ1, MHIOJCHUI, HHIOIHHHII, HHAOTM3UHHUI, HHAONWN, 3H-uHnomun, n3o06eH30QypaHui, H30XPOMaHHII,
H30MHIA30THI, W3OMHIOIHHUI, H30MHIOIHI, W30XHHOIHHIII, H30THA30IHI, H30KCA30JIUII, METHICHIHOKCH(peE-
HUJ, MOP(OTMHUI, HADTUPUAMHUI, OKTATUAPOUZOXMHOIHHMJ, OKcaauazomuna, 1.2 3-okcagmazomun, 1,2.4-
okcaauazonui, 1,2,5-okcaguazomn, 1,3,4-0kcaaua3onul, OKCa30MMIUHUI, OKCA30IHI, OKCA30MIUHU, MUPH-
MHUIUHUT, (PCHAHTPUIHHIUI, (PEHAHTPONUHU, (PeHA3UHUI, (PeHOTHAZUHUI, (PEHOKCATHHMI, (PeHOKCA3HHUI, (Pra-
JJA3UHUJI, MTUNCPAZHHUII, MTUNCPUAUHUTI, MUICPUAOHHUII, 4-nﬂnepm01m.r1, NMUIICPOHHUTI, NTCPUAUHHUII, ITYPHUHHII,
MHPAHU, MUPAZHHUI, MHUPA30JUIAMHUI, MHPA30JMHUI, MUPA3OIWI, MUPHUIAZUHUI, MHPHIOOKCA30], MHPHIOHU-
MHUJA30J1, MUPUIOTHA30/, TUPUAUHII, MUPUAUI, MUPUMUAUHUI, TUPPOJUAUMHUI, THPPOIUHUI, 2H-nuppomin,
MUPPOJIUII, XHHA30TUHUJI, XHHOJTUHHUI, 4H-XP[HOIIP[3P[HPUI, XUHOKCAJTUHUII, XUHY KITUAUHHUII, Terparuapoq)ypaﬂun,
TETPAruAPOU30XHHOIMHUI, TETPArHIAPOXUHOIUHWI, TeTpasomwi, 6H-1,2 5-tuaguazunun, 1,2,3-tHaguaszonud,
1,2, 4-tuanuaszonun, 1,2,5-tuaguaszonun, 1,3,4-THaauA30a4I, THAHTPEHUJ, TUA30JIMJ, TUEHUJ, TECHOTHA30JMIL,
TCHOOKCA30JIMJI, THCHOMMHUIA30MWI, THO(QCHUN, TpuasuHwi, 1,2,3-tpuasomun, 1,2, 4-tpuazoman, 1,2,5-
Tpuazonui, 1,3,4-Tpuazonun, KCAHTEHUI U T.1. TEpMUH e TEPOLMIJI BKJTFOUAET HE3AMEIUEHHBIC T€TEPOLMKIHYE-
CKHC rpynmnsl 4 3aMCIUCHHBIC TCTCPOLUKTHICCKUE TPYIIIBI.

Tepmun "HuTpo" 03Hauaer -NO,.

Tepmunsl "rano" u "ranoreH" OTHOCATCS K TAKUM 3aMECTUTEIIAM, Kak OpoM, XJIop, rop umu Hox.

Tepmun "tuon", "to" unu "Mepkanro" o3Hauaer -SH; u TepMuH "ruapokcun" uaM "THAPOKCH" O3HAYaeT
-OH.

TepmuH "ankunATHO" OTHOCHTCA K AJKHIBHOW IPYIIE, HMEIONICH MPHCOSIHHEHHYIO K HEH CyIb(hruapHIIb-
HyI0 rpynmy. [Toaxoadinue anKkuaTHOTPYIIBI BKIKOYAKOT TPYIIIBI, COACpXKamume OT 1 A0 mpumepHO 12 aTomMoB
yIIepoaa, NPeANOYTUTEIBHO OT 1 0 MpUMEpPHO 6 aTOMOB yriepoJa. "AJIKHITHOATKUI" 03HAYACT aJKUII, 3aMe-
IIECHHBIA ankuITHOTrpy nmoi. IIpumepom "amkunruoankuasHo#" rpynmst sBisercs -CH,SCHs.

TepmuH "ankuakapOOKCHA" B JAaHHOM KOHTEKCTE O3HAYACT AJKHIBHYIO TPYIMIY, HMCHOINYI0 MPHCOCTHU-
HEHHYIO K HEH KapOOKCHIIbHYIO TPYIIITY.

TepmuH "ankokcu" UM "HU3IMIKH ANKOKCH" B JAHHOM KOHTCKCTC O3HAYACT AJKWIBHYIO TPYIIY, HUMCHO-
Iy} MPHCOCIHMHEHHBIH K HEH aToM KHCI0poaa. MnmocTpaTHBHBIE AIKOKCHIPYIIIbI BKIIOYAIOT IPYIIbI, COIEp-
Kamue oT 1 10 mpuMepHO 6 aTOMOB VIJICpOJa, HAMPHUMEP METOKCH, 3TOKCH, MPOMOKCH, TPET-OYTOKCH U T.IL
[Tpumeps! ATKOKCUIPYIIT BKIFOYAOT METOKCH, 3TOKCH, H3OMPOINUIOKCH, IMTPOTIOKCH, OYTOKCH, MEHTOKCH, (TOp-
METOKCH, JU(HTOPMETOKCH, TPHU(HTOPMETOKCH, XJIOPMETOKCH, TUXIOPMETOKCH, TPUXJIOPMETOKCHIPYIIBI H T.II.
TepMHH aTKOKCH BKJIFOUAET HE3AMCIICHHBIC MIIH 3aMELICHHBIE ATKOKCUTPYIIIBI U T.J., 4 TAKKE NEPraJoreHHpo-
BAHHBIE AJIKOKCUIPYIIHL.

TepmuH "xapOoHuI" Uy "KapOOKCH" BKIIFOYACT COCAUHCHUSA M ()PAaTMCHTHI, KOTOPBIC CONCPMKAT ATOM YyT-
JIepoa, CBI3aHHBINH ABOWHON CBA3BIO C aTOMOM KHCJIOpoaa. [IpuMeps! ()parMeHTOB, KOTOPHIC COACPKAT KapOo-
HHJI, BKTFOYAKOT AJIbACTHAbI, KETOHBI, Kap60HOBbIe KHCJIOTBI, aMHIbI, CIIOXKHBIC 3(1)1/[pr, AHTUAOPUABI U T.O.

TepmuH "auun" OTHOCHTCS K KapOOHHIBHOH rpymme, KOTOpas MPUCOSAMHEHA YEPe3 aTOM YIIepoJaa K BO-
Joponay (t.e. popmun), amudaruueckoii rpynmne (C,-Cgankun, C,-Csankenun, C,-CsaNKHHUI, HAMPHUMEP ALCTHIT),
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muktoankwibHoi rpymme (Cs-Cguuknoankun), rerepouuramdeckoi rpymmne (C;-Cgrerepormknoankun U Cs-
Ceretepoapun), apomaruueckor rpymme (Csapui, Hampumep OCH30MI) H T.N. ALMIIbHBIC IPYIIBI MOTYT IPE.-
CTaBJATH COOON HE3AMEIUCHHBIC HIIH 3AMEILCHHBIC ALMIbHBIC IPYIIIBI (HAMPUMED, CATHLHIOH).

Creayer moHMMaTh, YTO "3aMeIneHUe" MM "3aMELICHHBIH YeM-TH00" CONEPKUT CKPBITYI0O OTOBOPKY, 4TO
TAKOE 3aMELICHHE COOTBETCTBYET JOMYCTHMO BAJCHTHOCTH 3aMELICHHOTO aTOMA M 3aMECTUTENI, H YTO 3aMe-
IICHUE MPUBOJUT K 00PAa30BAHUIO CTAOMILHOTO COCAUHCHUS, HAMPHMED, KOTOPOE CAMOMPOU3BOJILHO HE MOABEP-
racTcs MPEBPAILCHHUIO, TAKOMY KaK HEperpynmHpOBKA, HUKIM3ALMS, ITMMHHUPOBAHUE U T.1. B JaHHOM KOHTEK-
CTE TEPMHUH "3aMEINCHHBIH" BKJIFOYAECT BCE JONMYCTHMBIC 3AMECTUTEIH OPraHUYECKHX COCAMHECHUH. B mupokom
CMBICJIC AOIMYCTHMBIC 3aMECTUTEIH BKIIOYAOT ALUKITYCCKUE U LUKITYCCKUE, PA3BETBICHHBIC U HEPA3BETBIICH-
HbIC, KAPOOLMKIMICCKHE H TETCPOLMKIIMYECKUE, APOMATHUYCCKHE H HEAPOMATHYCCKUE 3aMECTHTCIU OpraHuye-
CKHX COoeOuHCHHil. JIOMyCTUMBIC 3aMECTUTEIH MOTYT MPEACTABIATH COOOH OOMH WUIH OOJee 3aMECTUTENCH.
TepMmuH "3aMeIEHHBIH", HCMIOIBb3YEMbIi B OTHOIUCHHH THOOBIX BBILICYKA3AHHBIX IPYII, OTHOCHTCS K IPYIIE,
3aMCLICHHON B OJHOM HIH 00Jiee MOJIOMKEHUAX 3aMECTUTEIMU, TAKMMH KaK AL, AMHHO (BKIIOYAs MPOCTOH
AMHHO, MOHO M JHAJKHUIAMHHO, MOHO M JUAPWIAMUHO M aJKHJIAPUIAMUHO), ALMIAMHUHO, (BKIFOYAs KapOaMOUI
U YPEUAO), AJKHUIKAPOOHUIIOKCH, APHIKAPOOHHIIOKCH, ATKOKCHKAPOOHMIOKCH, ANKOKCHKAPOOHHI, KapOOKCH,
KapOOKCHJIAT, AMUHOKAPOOHUJI, MOHO U JHATKHJIAMHHOKAPOOHHJ, L[HAHO, a3UI0, TAJIOTCH, THAPOKCUI, HUTPO,
TPUPTOPMETHIL, THO, ATKHITHO, APUITHO, ATKUITHOKAPOOHUI, THOKAPOOKCUNIAT, HUBIIUHA AJTKUJI, HUBIIHIA ajlKe-
HUJI, HH3LIMH QJIKMHWI, [HKJIOAIKHI, FETCPOLMKIOATKUI, ApH, TETCPOAPHI, HU3LIKI aJTKOKCH, APUIOKCH, apH-
JTOKCUKAPOOHUIIOKCH, OCH3UIIOKCH, OCH3UN, CyAb(PUHHI, ankuiacynb(uHUN, cyabdonun, cympdar, cymsdoHar,
cyms(ponamua, pocdar, pochoHaro, PochuHaTO, OKCO, T'YAHHIUH, UMUHO, (JOPMHUIT U T.I. JIF0OOH U3 BHILICYKA-
3aHHBIX 3aMECTUTENICH MOXKET ObITh JOMOJTHHTEIBHO 3aMCIUCH, €CITM 3TO JOMYCTHMO, HAMPHMEpP, €CJIM IPyIma
COACPIKUT ATKUIBHYIO TPYIINY, QPUIbHYIO IPYIITY WX APYTYIO TPYIIY.

"OyHKUUMOHANBHAS TPYMHA" MPEACTABIACT COOOH OMPEACICHHYH TPYyHmy (WaH (PparMeHT) arTOMOB WM
CBSI3CH B MOJICKYJaX, KOTOPbIC OTBCYAKOT 3a XapAKTEPHbIC XUMHYCCKHE CBOMCTBA W/MIIM PEAKLUMH YKA3AHHBIX
MOJIEKYJ1. B JaHHOM KOHTEKCTE HpHMEpH! ()YHKUHOHATBHBIX FPYIN BKIFOYAKOT, HO HE OrPAHUYUBAKOTCA UMH,
-NH,, -NRsRs, -C(O)NH,, -C(O)NRsRs, -(CH,),NH,, -(CH2),NRsRs, -(CH,),C(O)NH,, -(CH),C(O)NRsRs,
-OH, -(CH,),OH, -CO,H, -(CH,),CO,H, -SOs;H um1 -(CH,),SO;H; rae n, Rs, Ry ABIMIOTCS TAKUMH, KaK OIMHCA-
HO B HACTOSILIEM JOKYMECHTE.

"dapMaLeBTHUECKH MPUEMIIEMbIH" OTHOCHTCS K JIEKAPCTBAM, MEAMKAMEHTAM, HHEPTHBIM HHIPEIUCHTAM H
T.X., ¥ JAHHBIA TCPMUH OMUCHIBACT MPUTOAHOCTD A/ HPHMEHEHUSA B KOHTAKTE C TKAHAMH JFOACH M HU3LIUX JKHU-
BOTHBIX 0€3 YPE3MEPHOH TOKCHYHOCTH, HECOBMECTHMOCTH, HECTAOMIBHOCTH, PA3APAKCHHUS, AJICPrHYCCKOMH
PEaKIMH H T.I., COPA3MEPHO C PA3yMHBIM COOTHOIUCHHUEM MOJB3bI/PUCKA. YKA3aHHBIH TEPMHUH MPEINOUTHTEIb-
HO OTHOCHTCS K COCHHCHMIO HIIH KOMITO3HLIMH, KOTOPas 0000pEHA HIIH MOYKET ObITh 0JJ00pPEHA PETy MPYIOIUM
opraHoM (enepansHoro npasureabcTBa CIIIA unu mpaBUTEILCTBA INTATA, MM KOTOPAs ykazaHa B Papmakornee
UIH APYTUX OOLICMPH3HAHHBIX (PAPMAKOMESAX KAK MOAXOAAINAS AT MPHMEHEHHS Y )KHBOTHBIX H, B YACTHOCTH, Yy
TOICH.

"dapManeBTHUCCKH MPHEMJICMAs HECyIuas cpeaa" OTHOCHTCA K Pa30aBHTCIIIO, aABIOBAHTY, BCIIOMOTA-
TEJIbHOMY BELICCTBY MJIM HOCHTEIIO, C MOMOILUBID KOTOPOTO BBOAMTCS COSAUHEHHE COTJACHO HACTOSALIEMY H30-
OpCTCHMUIO.

"dapManeBTHUCCKAS KOMIIO3UIUA" OTHOCUTCSA MO MCHBILICH MEpe K OJHOMY COCAMHCHHIO M IO MCHBIICH
Mepe OAHOH (hapMaLeBTHYECKH MPUEMIIEMOH Cpelie, ¢ KOTOPOi COSIMHEHHE BBOIAT MALMCHTY.

"TIpexynpexnats” wm "npexynpexIcHUe" OTHOCHTCS 10 MEHBINEH Mepe K CHH)KCHUIO BEPOSTHOCTH PHC-
Ka (MM BOCIPUUMYMBOCTH) BOSHHKHOBCHHUS 3a00JCBAHUS UIIH PACCTPOMCTBA (T.€. MPEAOTBPAILICHUIO PAa3BHTHSA
IO MEHBLICH MEPe OJHOTO M3 KIMHUYECKHX CUMITOMOB 3a00JICBAHHMSA Y MALUEHTA, KOTOPbIH MOXET OBITh MOI-
BCPXKCH WITH MPEIPACIIOIOKEH 3a00ICBAHMIO, HO CIIEC HE HCIBITBIBACT WM HE MPOSBIACT CUMITOMOB 3a00JIeBa-
HUSA).

"Jleunts" umy " neucHue" MOOOTO 3a00ICBAHHUS HITH PACCTPOUCTBA OTHOCHTCS B HCKOTOPBIX BAPHAHTAX Pe-
aNU3aLMy K 00JIErYeHHIO N0 MEHBLICH Mepe 0OHOro 3a00JCBAaHUS HIIM PACCTPOMCTBA (T.€. K OCTAHOBKE HJIH OC-
Ja0JICHHIO pa3BUTHS 3a00JICBAHUA HIM O MECHBLICH MEPE OJHOTO M3 €ro KIMHHYCCKHUX CUMITOMOB). B HekoTo-
PBIX BAPHAHTAX PEaTHM3aLHH "JNeUUTh" HIH "JeUyeHHE" OTHOCHUTCA K YIy4ILICHHUIO 10 MEHBINEH Mepe oxHOro (u-
3HYECKOTO MapaMeTpa, KOTOPbIH MOXET OBbITh MM HE ObITh PACNMO3HAH MALMEHTOM. B HEKOTOpPBIX BapHAHTAX
peamu3anuu "aeuuTh" MM "nedeHue" OTHOCHTCS K MOJABJICHHIO 3a00JICBAHUS WIIM PACCTPOHCTBA MM (pu3uue-
CKU (HampHMeEp, CTaOMIM3alHEH BBIPHKECHHOTO CHMIITOMA), (PM3HOJOTHUYECKU (HampuMep, crabuimmzanmei u-
3HMYECKOTO MapaMeTpa) UM 000MMH cioco0aMu. B HEKOTOPBIX BApHAHTAX PEATU3ALMH "JICUUTH" UK "neueHue"
OTHOCHTCS K 3aJCPKKE Ha4anua 3a001eBaHUS HIIH PacCTPOHCTBA. TepMuH "neueHUue" OTHOCHUTCS K TFOOOMY IMOKa-
3aTEMI0 yCrexa JeUCHUs WM OOJCTYCHUS TPABMBI, MATOJOTHH MU COCTOSIHHSA, BKIHOYAs JHOObIE OOBCKTUBHBIC
UIH CYOBCKTUBHBIC MAPAMETPBI, TAKHE KAK OOJICTYCHHE, PEMHUCCHA; O0CNabICHUE CUMIITOMOB HIH YIy4LICHHE
HEPCHOCUMOCTH TPABMBbI, MATOJIOTHH HIIH COCTOSIHUS CYOBEKTOM; CHIDKCHHE CKOPOCTH YXYALICHUA HIH yCyry0-
JICHHSA, CHIDKCHHE CTCIICHH M3HYPEHHS B KOHCUHOH TOYKE YCYIyOJCHHUS, YIyYIUICHHE (PUIHYECKOTO MU MCUXH-
YECKOr0 COCTOSIHHMSA MALMECHTA; MM B HEKOTOPBIX BAPHAHTAX PECATU3ALUM MPEIyNPEKICHHE HAYAIA NEMCHLIUH.
JleyeHue MM OOJECIYCHHE CUMITOMOB MOJKET OBITh OCHOBAHO HA OOBEKTHBHBIX HJIHM CYOBEKTHBHBIX MapamerT-
pax; BKIOYAs Pe3yabTaThl MEAULMHCKOTO OCMOTPA, NMCHXHATPHYECKONH OLECHKH MM KOTHUTHBHOTO TECTAa, TAKO-
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ro kak CDR, MMSE, DAD, ADAS-Cog, unu apyroro Tecta, H3BECTHOTO B JAHHOM oOynactu TexHuku. Hampu-
MEp, CIOCOOBI COTJIACHO HACTOSAIIEMY H300PCTCHHIO 0OCCHECUMBAKOT YCIEIIHOE JICUCHHE ACMEHIMH Y CYOBEKTa
MOCPEACTBOM 3aMEJICHHUS CKOPOCTH HITH OCIA0ICHUS CTENCHH Y Xy ALCHUS KOTHHTUBHOH (DyHKLHH.

"®apMaUCBTUUCCKH MPUEMIIEMast COJIb" COCAMHEHHUS 03HAYACT COJIb COCAUHCHUSA, KOTOpas ABIICTCA (hap-
MALEBTHYECKU MpUeMIeMOH. JKenaTeabHbl COTM COCeTUHEHUS, KOTOPBIC COXPAHSIOT MM YIy4IUIAIT OHOIOrHYC-
CKYI0 3()()CKTHBHOCTH H CBOHCTBA CBOOOAHBIX KHCIIOT U OCHOBAHHH UCXOJHOTO COCIUHCHHUSA, OMIUCAHHOTO B Ha-
CTOSIIIEM JOKYMEHTE, HIH KOTOPBIC NMPHOOPETAIOT MPEUMYLICCTBO B CYIIHOCTH OCHOBHOM, KHCJIOTHOH HIIH 3a-
PSOKEHHOH (DY HKLIIHOHAJIBHOM TPYIIBI B MOJIEKYJIC, H KOTOPBIC HE SBJIFOTCS OHOJIOTHYESCKU HJIM HHBIM 00pa3oM
He)KeIaTeTbHBIMU. [IpuMeps! (papMaLeBTHYECKH MPUEMIIEMBIE COJIH TAKOKE OMMCAHBI, HampuMep, B Berge et al.,
"Pharmaceutical Salts", J. Pharm. Sci. 66, 1 19 (1977).

Takue conu BKIIOYAKOT:

(1) comu MpUCOCAMHEHUS KUCTIOT, 0OPA30BAHHBIC Y OCHOBHOH HIIM MOJIOXKUTCIBHO 3aPsSDKEHHOM (DyHKIHO-
HAJILHOM rpynmnsl nOCPEACTBOM NMPHCOCAUHCHUSA HCOPTAaHUYECCKUX KHUCIIOT, TAKUX KaK XJOPUCTOBOAOPOAHAA KH-
c10Ta, OPOMHCTOBOJOPOAHAS KUCJIOTA, HOJHCTOBOJIOPOAHAS KUCIOTA, CEPHAS KHCIIOTA, CYIb()aMHHOBAs KUCIIO-
Ta, a30THAS KUCJIOTA, (OoCHOpPHAST KHUCIOTA, 00pa3yrOIUe KapOOHAT arCHTHI U T.IL., UIIM 0OPA30BaHHBIC C OPTaAHH-
YECKUMH KHCJIOTAMH, TAKHUMHU KAaK YKCYCHAs KHCJOTA, MPOMUOHOBAS KUCIOTA, MOJIOYHAS KHCJIOTA, IABEJCBAd,
IJIMKOJICBAs KUCJIOTA, MUBAJICBAs KUCJIOTA, TPET-OyTHIIYKCYCHAs KUCJIOTA, 3-THIPOKCHMACIIHAS KUCJIOTA, Baje-
pPHAHOBAas KUCIOTA, TEKCAHOBAs KUCJIOTA, UMKIONCHTAHIPOMMOHOBAS KHCIOTA, MUPOBUHOIPAIHAs KHUCIOTA, Ma-
JIOHOBAs KHMCJOTA, SHTAPHAS KHUCJOTA, S0JOYHAS KHUCJIOTA, MAJICHHOBAsS KHUCIOTA, (h)yMapoBas KHUCJIOTA, BUHHAS
KHCJIOTA, JIIMOHHAA KUCJIOTA, OCH30HHAs KUCNOTA, 3-(4-rHAPOKCHOCH30MT)OCH30MHAS KUCIOTA, KOPHYHASA KH-
CII0Ta, MUHIATbHASA KUCJIOTA, MCTAHCY TbO(HOBAs KUCJIOTA, 3TAHCYIb()OHOBAS KUCIOTA, 1,2-3TaHAUCY Tb(OHOBAS
KHCJIOTA, 2-THAPOKCUITAHCY Tb(DOHOBAS KUCIOTA, LHKJIOTCKCUIAMUHOCY Ib()OHOBAsA KHCJIOTA, OCH30.CY Ib(OHO-
Bas KHUCIIOTA, CYAb()AHUIHMHOBAS KUCJIOTA, 4-XJIOPOCH30ICY IH()OHOBAS KUCIOTA, 2-HA(TATHHCY Tb()OHOBAS KH-
cnoTa, 4-10Iy0JCy Tb(OHOBAS KHUCIO0TA, KaM(OpCyab(OHOBAS KHCIOTA, 3-()CHUIMPONMUOHOBAS KUCJIOTA, Jay-
PUICYIb(OHOBAS KUCIOTA, TAYPUIICEPHAS KUCIOTA, OJICMHOBAS KHCJIOTA, NAJbMHTHHOBAS KUCIOTA, CTCAPHHOBAS
KHCJIOTa, JAYPHHOBAS KHUCJOTA, IMOOHOBas (MaMOEBAas) KUCIOTA, MAJIBMUTHHOBAS KUCIOTA, MAHTOTCHOBAS KH-
CJIOTA, JIAKTOOMOHOBAs KHUCIIOTA, aJTbIHHOBAS KHCJIOTA, TAJAKTApOBas KUCIOTA, FaJaKTYPOHOBAas KUCIOTA, IJIHO-
KOHOBAsi KHCIOTA, INIFOKOTCHTOHOBAS KHCI0TA, [NIFOTAMMHOBAS KHCJIOTA, Ha(TOMHAA KUCI0TA, TMAPOKCHHA(-
TOWHAA KUCJIOTA, CAMLUIOBAsA KUCJIOTA, aCKOPOMHOBAA KHMCJIOTA, CTCAPUHOBAS KUCJIOTA, MyKOHOBAas KHCJIOTA H
T.IL,

(2) conu mpUCOCAUHEHHS OCHOBAHUH, 0OPA30BAHHbIC MPH 3aMEHE KUCIOTHOTO MPOTOHA, COACPIKALIETOCs B
HCXOOHOM COCAHMHCHHH, HOHOM MCTAJUI4, BKJIHOYAasd HOH HICIOYHOIO0 MCETalia (HaanMep, JIUTHA, HATPHA, Ka-
JMs), HOH IUEIOYHO-3¢MEIBHOTO METajl1a (HANPUMEp, MArHus, Kaablus, OapHs) WM HOHBI JPYTHX METAJLIOB,
TAKHX KAK aJ’I}OMP[HP[I\:[, IHUHK, KCJIC30 H T.I.; HJIH NPH KOOPAHWHALUU C OPraHUYCCKHM OCHOBAHUEM, TAKUM KaK
AMMMAK, 3THJIAMHH, THITHIAMUH, dTUICHIHAMHH, N, N'-THOCH3WIITHICHIMAMUH, 3TAHOJAMHUH, TUITAHOJAMMH,
TPUITAHOJIAMHH, TDOMETAMHUH, N-MeTP[J’H‘J’I}OKaMP[H, NMUNEPA3uH, XJIOPNPOKAWH, MPOKAWH, XOJIUH, TU3HH U T.II.

dapMaLEBTHYECKU MPUEMIIEMbIC COJTH MOXKHO CHHTE3HPOBATh M3 UCXOTHOTO areHTa, KOTOPBIH COACPIKUT
OCHOBHOW HMIIH KHCIIOTHbIH ()parMeHT, OOBIMHBIMH XHUMHUECKHMH criocobamu. Kak mpaBuio, Takue COIM MOJIy-
YAOT B3aUMOACHCTBUEM CBOOOIHOM KUCIOTHOM HJIH OCHOBHOM (DOPMBI YKA3aHHBIX ar€HTOB CO CTEXHOMETPHYE-
CKHM KOJHYCCTBOM COOTBETCTBYHOLUICTO OCHOBAHHA MU KHCJOTHI B BOAC HJIM B OPraHUYCCKOM PACTBOPHUTEIIC,
umd B uX cMecH. Coyid MOTYyT OBITh MOJIYUCHBI in Situ B MPOLECCE OKOHYATEIHHOTO BBIACJICHHA HIIH OYHCTKH
areHTa, WIM NOCPEACTBOM OTACIBHOIO B3aUMOJCHCTBHUS OYMIICHHOTO COCAMHCHHSA COTJIACHO HACTOSILIEMY H30-
OpeTeHHI0 B €r0 CBOOOIHOHN KHCIOTHOH HIIM OCHOBHOH (hopMme C TpeOyeMbIM COOTBETCTBYIOIIHM OCHOBAHHEM
UJTH KMCJIOTOH, U BBIICICHHUSA MOIYUYCHHOH TaKUM 00pa3oM comd. TepMmuH "(hapMaLeBTHUECKH MPUEMIIEMBIC CO-
" TAKKE BKIFOYACT LBUTTEP-HOHHBIC COCAMHCHHS, COMCPIKAILME KATHOHHYIO IPYIIITY, KOBAJICHTHO CBA3AHHYIO
C QaHHOHHOH Py MO, MOCKOJIbKY OHH SIBJLIFOTCA "BHYTPEHHUMH COJLIMH".

Bce KHACJIOTHBIC, COJIEBBIC, OCHOBHBIC U APYTrH€ HOHHBIC U HCHOHOTCHHBIC (I)OprI COCHP[HCHP[I:[, OITHCAH-
HBIX B HACTOSILEM JOKYMEHTE, BKIIOUYCHBI B KAUECTBE COSIUHEHUIT HACTOAIIEro H300peTeHuto. Hampumep, ecmm
COCAMHEHHE H300PAKCHO B HACTOSALIEM JOKYMEHTE KaK KUCJIOTA, TO BKJIFOUCHBI TAKOKE COJIEBBIE (JOPMBI YKa3aH-
HOTO COCOUHCHHS. AHANOTHYHO, €CIM COCAMHEHHE H300PaKEHO KAK COJb, TO BKIFOUYCHBI TAKXKE KUCIOTHBIC
W/MITH OCHOBHBIE (DOPMBI.

TepMuH "CyOBeKT" B JAHHOM KOHTCKCTEC, €CJIM HE YKA3aHO MHOC, MPEACTABIACT COOOH MIICKOMMTAIOMICE,
HAIPUMEP YETOBEKA, MbIIIb, KPBICY, MOPCKYIO CBHHKY, COOAKy, KOIIKY, JIOIIAb, KOPOBY, CBHHBIO HIIH NMPUMATA,
TAKOTO Kak 00€3bsSHA, IUMIAH3C WM 0a0yuH. B 0JHOM BapHaHTE peam3aluu CyOBEKTOM ABICTCSA YCIOBCK.

Tepmun "(apmManeBTHYECKH MPUEMIIEMAs COJb" B JTAHHOM KOHTEKCTE, €CIIH HE YKA3aHO HHOE, NPEICTaB-
€T co00i COJTb OCHOBHOM I'PYIIbI, TAKOH KAK AMHHOTPYIIA, HIH KUCIOTHOH IPYIIIBI, TAKOH KaK KapOOKCHIIb-
HaA rpynmna, B COCOAMHCHUAX, OMUCAHHBIX B HACTOAIUEM AOKYMCHTE. I/I.]'IJ'I}OCTpaTP[BHbIe COJIM OCHOBHOM Ipynmbl
BKJIFOYAKOT, HO HC OTPAHUYHUBAKOTCA UMH, CyJ’Ib(I)aTHbIe, LHUTPATHBIC, ALICTATHBIC, OKCATTATHBIC, XJIOPHIHBIC, 6p0-
MHJIHbIC, HOOHIHBIC, HUTPATHBIC, OUCyIb(arHble, GocdarHbie, ruapodocdarTHbie, HZOHUKOTHHATHBIC, JTAKTAT-
HBIC, CATHIUJIATHBIC, TUAPOLUTPATHBIC, TAPTPATHBIC, OJICATHBIC, TAHHATHBIC, NMAHTOTCHATHBIC, 6P[TapraTHbIe,
aCKOp6aTHbIe, CYKUHMHATHBIC, MAJICATHBIC, TCHTU3HHATHBIC, (I)yMapaTHbIe, TTIOKOHATHBIC, I'MIOKYPOHATHBIC, Ca-
XapatHele, (JopMHATHBIC, OCH30aTHBIC, IIyTAMATHBIC, METAHCY.IH()OHATHBIC, 3TAHCYIb(POHATHBIC, OCH3O0JICY JIb-
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(hoHaTHBIC, M-TOIYOICY Ib(pOHATHBIC, KaM(OPCYIb(POHATHBIC U MaMOaTHbIE (T.¢. 1,1'-MeTUNeH-O0UC-(2-THAPOKCH-
3-HadToaTHeIC)) com. MumoCcTpaTHBHBIC COJIM KHUCIOTHOHW TPYMIBI BKIFOYAIOT, HO HE OTPAHHUYUBAIOTCS HMH,
COJIM JIUTHUSA, HATPUA, KAJIHA, KAJbLMA, MAarHUd, aJFOMHHUA, XpOMa, JKejae3a, MEOH, LUHKA, KaAMUA, aMMOHU,
TYAHHIMHHUA, THPHIMHHA U OPraHUIECKUE AMMOHMEBBIE COJIH.

Tepmunsb! "ruapar” u "conpBar" B JAHHOM KOHTEKCTE M €CJIM HE YKA3aHO MHOE OIMHMCBHIBAIOT COCIMHECHHE
WU €TO COJIH, KOTOPBIC JOTOJHHTEIBHO CONEPHKAT CTEXHOMETPHUECKOE UIIH HECTEXHOMETPHUUECKOE KOJUYECTBO
BOJBI UJTH APYTOr0o paCTBOPHUTEA, CBA3AHHOIO HCKOBAJICHTHBIMH MCKMOJICKY JIIPHBIMHU CHJIAMH.

"I dexTHBHOE KOTHMUCCTBO" HITH "TEepaneBTHUCCKU I(PPEKTHBHOEC KOJIUUECTBO" O3HAYACT KOJHUYECTBO CO-
€IMHEHUS, KOTOPOE NMPU BBEACHHU MALUEHTY AJIS JICUCHHUS MM MPEJOTBPALICHHS 32001€BaHUS ABJIETCA JOCTA-
TOYHBIM A1 0OCCIICYCHHU TAKOTO JICUCHHSI WM NMPEAOTBpaIleHUs 3a00neBanus. "Tepanesriiuecku 3 dexTHs-
HOE KOJIMYECTBO" BAPHHPYETCS B 3aBUCUMOCTH OT COCAHHEHMS, 3a001€BAHHS U €TI0 TSIKECTH, a TAKKE OT BO3pac-
Ta, MacChl U T.J. MALMEHTA, CTPAJAIOIIETO OT 3a00J€BAHMS, TOJJIEKAILETO JCUCHUIO HIH IPE XY MPEXKICHHUIO.

TepMuH "mpUMEPHO", UCHOIB3YEMBIH B CBS3H C YIIOMHHACMBIM YUCJIOBBIM 3HAYCHHEM, 03HAYACT YIIOMHU-
HaeMO€ YHCJIOBOE 3HAUCHHE ITOC MiH MHHYC 10 10% 0T ykazaHHOTO YHCIOBOrO 3Ha4cHui. Hampumep, BbIpa-
*eHHue "mpumepHo 50" 0XBaThIBAaECT AMANA30H OT 45 10 55.

"HeliponereHepauusa" OTHOCHUTCS K MOCTCNICHHOHN HITH MPOTPECCHPYIOLICH MOTEPEe MM U3MCHCHHIO HEPB-
HOHM TKAHU MM HEHPOHHOHW CTPYKTYPHI MM (DYHKIMH, BKIFOUYAs ACMHUCIHHU3ALMIO WM rudens HeiipoHoB. Co-
OTBCTCTBCHHO, "HEHPOJCTCHEPATHBHOES PACCTPOHCTBO" MM "HEeHpoaereHepaTHBHOE 3a00ICBAHUE" MPEACTABIA-
eT co00it mb0e pacCcTPOHCTBO, KOTOPOE MOAPA3yMEBACT HEHPOACTCHEPALIUIO.

HeiiponereHeparusHbie 3a00JICBAHUS WIIM PACCTPOHCTBA OOBIMHO MPUBOJAT K YXYAIUCHUIO (DY HKLUH LICH-
TpanbpHOH HepBHOM cucteMsl (LIHC) BciencTBue MOCTENEHHOH U MMPOrPECCHPYIOIIEH MOTEPH HEPBHON TKAHH.

[Tpumeps! HEHPOJETEHEPATHBHBIX PACCTPOMCTB BKIIFOYAKOT, HO HE OTPAHWYUBAIOTCS MMH, OOJIE3Hb AJbII-
reiimepa (AD), nemeHLuH, CBI3aHHbIE C 00JIE3HBIO AnblreiiMepa (HanpuMmep, 6one3ub [Tuka), 601e3us [TapkuH-
coHa (PD), 6onesns nuy3usix Tenen Jlepu, neMeHuus ¢ Tepuamu Jlesu (nemeHims ¢ Tensuamu Jlesu, DLB),
CeHMJIbHAA AeMeHuus, 601e3Hs XantuHrrona (HD), sHnedamur, paccesHHslit ckiaepos (MS), amuoTpoduueckuii
00K0BOI CKIepo3 (ALS), MpOrpecCHpYOLIH HAXBANCPHBIH MApATHY, STUICICHA, IPUOHHBIC O0IC3HU, CHHAPOM
XKunsa ne na Typerra, 6o1e3Hp Kpetirudensaa-SIxoda (CID), HHCYIbT, TPABMATHYECKOE MOBPEKICHHUE TOJIOBHO-
T0 MO3ra, CHHIPOM JIOMKOH X-XpOMOCOMBI, ryOuaras 3Huedaaonarus KpymHoro poraroro ckora (BSE) u moue-
cyxa. JIonmoJHUTEIbHBIE HEHPOJETEHEPATHBHBIE PACCTPOHCTBA BKIIIOYAKOT, HAPHMED, nepeyucneHHpie Hamwo-
HAJIBHBIM HHCTHTYTOM 3apaBooxpaHeHust CILIA.

JlonoIHUTEIbHbIE NMPUMEPBl HEHPOJCTCHEPATUBHBIX PACCTPOMCTB BKJIKOYAKOT, HO HE OIPAHHYMBAKOTCS
umu, ¢arampHyro cemeilHyro Oecconnuny (FFI); ¢arampnyro cnopamuueckyro Oecconnuny (FSI); cunmpom
I'epcrmanHa-ITpeyccaepa (GSS); kypy; arporeHnyro 6onesns Kpeingensaa-Slkoda (iCJD); BapuaHTHYHO 00-
ne3ubp Kpeiugempaa-fdxoba (vCID); cemeiinyro 6one3ns Kpeitugenpma-Sxoda (fCJD), cmopaaudeckyr 00-
ne3up Kpetningensna-koda (sCID), cunapom I'epcrmanna-llItpeyccenepa-Ileitnkepa (GSS), ¢araasHyro ce-
meiinyto 6ecconnuny (FFI), daramsHyro cnopaauieckyro 6ecconnuuy (sFI); rybuaryro snuedanonaturo Kpyn-
Horo poratoro ckara (BSE); mouecyxy; XpoOHH4ECKYH H3HYpsrowmyo 001e3ub (CWD); u TaynaTtuu, Takue Kak
NPOTPECCUPYIOIIUI HAXBSAACPHBIN MApanuy, OCMCHUUA, ACMCHIUSA OOKCCPOB (XPOHUYECCKAS TPABMATHUCCKASA
3HUE(paTonaTus), TOOHO-BUCOYHAS ACMCHIUS M MAPKUHCOHU3M, CBA3AHHBIN ¢ 17 Xxpomocomoii, 601e3Hb JIuTu-
ko-boaura, raHrIMOTJIMOMY UM TAHTJIMOLMTOMY, MEHHHTHOAHTHOMATO3, MOJAOCTPbIN CKJIEPO3HPYIOIIHHA MAHIHLC-
(anuT, CBHHLOBYIO 3HUEC(ATONATHIO, TYOCPO3HBIH CKIIEPo3, Oose3Hs [amnepeopacHa-Illnarua, mumodycuuHo3,
6one3up ITuka, kommnekc [Tuxa, GomesHp aprupoduiasHbIX 3epeH (AGD), KOPTHKOOA3ANBHYI) ACTCHEPALMIO,
JIOOHO-BHCOYHYIO JCMCHIHUIO H JJOOHO-BHCOYHYIO JTOOAPHYIO ACTCHEPALIMIO.

JlOnONHUTENIbHBIE MPUMEPBI HEMPOAETEHEPATHBHBIX PACCTPOMCTB BKIIOYAKOT HEHUPOJETCHEPATUBHBIE pac-
CTPOKHCTBA, CBA3AHHBIC C BOCHAJICHHEM TOJOBHOTO M CIMHHOTO MO3ra, HampUMEp, JHIE(ATOMHENUT, OCTPBIH
JUCCEMHHUPOBAHHBIA 3HIEC(ANTOMUETUT (MIH MOCTHH(OEKIHOHHBIH SHUC(HANIOMHUEINT), THCCEMUHUPOBAHHBIN
3HUE()ATOMHEITHT, T.C. PACCEAHHBIN CKJICPO3; SHUC(PATOMUCTUT JTOMANCH, MUATTHUCCKHH IHIC(PATOMUEUT, U
ayTouMMy HHBIi SHIE(panomuemr (EAE).

JlONONHUTENIbHBIE PUMEPBI HEMPOAECTCHEPATHBHBIX PACCTPOMCTB BKIKOUAKOT PACCTPOMUCTBA, CBA3AHHBIE C
JEMHETMHU3ALMEH, TIPH KOTOPBIX MOBPEXKICHA MHEIMHOBAsA 000JI0YKAa HEHPOHOB. JleMHEIMHH3ALMA CBA3aHA CO
muorumu 3aboneBanusamu B LIHC u nepudepuueckoli HEpBHOH CHCTEME, TAKUMH KaK PaCCEsTHHBIN CKJIEPO3, Je-
¢uuur ButamuHa B12, neHTpanbHbIi MOHTHHHBIH MHEIMHOIM3, CYXOTKAa CIHHHOTO MO3ra, MONEpEYHbIH Mue-
mut, 601e3Hb JIeBHKA, MPOrpeCCHpPYIOILAs MHOTOOYAroBas JCHKOIHUE(DATONATHSA, HEBPHT 3PUTEILHOTO HEPBA,
nerikoaucTpodus, cunapom ['miteHa-bappe, XpoHMYECKass BOCHAIHTENbHAS AEMHUCIHHUZUPYIOMAS NOJIMHEHPO-
narusi, aHTH-MAG nepudepunueckas Helponarus, 6o1e3Hb [1lapko-Mapu-Tyra u nepuuur meau.

"CBs3aHHBIC C AMUJIOUIOM" 3a00JICBAHMA MPEACTABILIIOT COOOH 0OJIC3HH, CBA3AHHBIC C 00PA30BAHUEM, ar-
perauueii UM OTJI0KCHUEM AMHIOMAHBIX (GUOpHIN (Hampumep, u3 AL amumouaHoro Oeiaka (CBA3aHHOTO C A-
WU K-LEMbI, HAPUMEDP, AMUJIONA A, aMIIIonaa k, amuiaouaa kI'V, amunouna A VI, amunonaa y, amunounga yl),
AR, IAPP, .M, AA umu AH amunouaHoro 6eka).

" AMHIIOHJ03" OTHOCUTCS K MATOJOTHYCCKOMY COCTOSHHIO, XapAaKTEPU3YIOMIEMYCS MPUCYTCTBHEM aMHJIO-
UIHBIX (pUOpUILT. AMHIONT NMPEACTABIIET COOOH OOIIMI TEPMUH, OTHOCSAIIMUCS K IPYIIIE Pa3IHYHBIX, HO CIie-
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1 UIEeCKUX OCTKOBBIX OTIOKCHUH (BHY TPHKJIETOUHBIX HIIH BHEKJIETOUHBIX), KOTOPbIC HAOMFOJAKOT MPU MHOTHX
pa3IMYHBIX 3a00ICBAHUSIX.

"Abeta", "AB" wu "B-aMun0UT" OMPEOCIAIOT KaK JOOOH MEenTHI, 0OPA3YIOIIMIACS B PE3YIbTATE ONMOCpe-
JIOBAHHOTO [3-CEKPETa30H pacLICIICHUS [3-aMHIOUTHOTO O¢Ka-npeamecTeeHHuKa (APP), Bkrouas, HampuMep,
nentuast 37, 38, 39, 40, 41, 42 u 43 aMUHOKHUCJIOT U MPOCTHPAKOIIUECS U3 CaliTa paCHICIIICHUS [3-CEKpeTas3sl A0
amuHOKUCTOT 37, 38, 39, 40, 41, 42 unu 43. YKa3aHHbIH TEPMHH BKJIFOUAET TAKXKE YCCUEHHBIC ¢ N-KOHIA Yac-
THUIB! BBIIEYKA3AHHBIX NENTHIOB, TAKHE KAk mupormoraMuHoBbie Gopmel pE3-40, pE3-42, pE3-43, pE11-42,
pE11-43 u 1.m. [{na ynobcrBa HOMeHKIaTypbl "AP1-42" B TaHHOM KOHTEKCTE MOXET OBITh YNMOMSHYT Kak
"AB(1-42)" nm nmpocto "AP42" (u mogoOHOE 0003HAUECHHE OTHOCUTCS KO BCEM OCTAJIbHBIM AMHJIOHIHBIM IICH-
THAAM, ONMHCAHHBIM B HACTOALICM JOKYMEHTE). B maHHOM KOHTEKCTe TepMuHBI "Abeta", "AR", "p-ammioun”,
"amunonn-f" ABITOTCS CHHOHHMMAMM, OTHOCSINMMHUCS, B LIEJOM, K YCEUCHHBIM U HE YCEUCHHBIM ICNTHIHBIM
YACTHLAM MOCIICIOBATCIBHOCTH MEXKAY - U y-caiitamu pacmemnneHus APP.

Tepmun "3a0o0neBanue amuiaouna-B" wmm "3a00neBaHHE, CBA3AHHOE C AMHIOHIOM-B" MOXET OBITH HC-
HOJIb30BAH JUIS JIETKOTO KOTHUTHBHOTO HAPYIUCHHS, COCYIHCTON NEMEHLMH; PAHHEH CTaquu 00Ne3HH AbUreH-
Mepa; Oone3Hd AnbureiiMepa, BKIFOYAS CIOPAAMYCCKYIO (HE HACICACTBCHHYKO) OO0IE3Hb AJbIreiiMepa u ce-
MEHHYH0 (HACICACTBCHHYI0) 00/C3Hb AbIreiiMepa; BO3PACTHOE YXYAIICHUE KOTHUTHBHBIX (DyHKLUIL, neped-
pambHO# amuiaouaHoH anruomatuu "CAA"); HacneaCTBEHHOH LepeOpanbHOW IeMOppPariy; CEHUJIbHOH JEMEH-
Uy, CHHApoMa JlayHa, MHO3UTA C BKIOYCHHbIMH Teablamu ("IBM"); umm BO3pacTHON ACTEHEpALUH KEITOTO
matHa ("ARMD"), nerkoro korautuBHoro HapymeHus ("MCI"), nepeOpanbHOW AMHIOHIHOW AHTHOMATHH
("CAA"), BO3pacTHOIi AeTeHEepauuy >keaToro mitHa (ARMD).

dapManeBTHYECKHE KOMITO3HIIMH

B HEKOTOpBIX BapHAHTAX peaau3alHu H300pEeTCHHA A Lencii BBEACHHS COCIHHCHUS, ONMCAHHBIC B HA-
CTOSIILEM JOKYMEHTE, BBOJAT B BHJC HUCXOJHOTO XHMHUYECKOTO BEIIECTBA I COCTABIIOT B ()apMALIEBTHYCCKHUE
koMmo3uuy. dapMareBTHUeCKie KOMIIO3HIMH COTJIACHO HACTOSILEMY ONHCAHHIO COAEPXKAT COCIUHCHUSA, OTHU-
CaHHBIC B HACTOSILEM JOKYMEHTE, WM UX (PapMALEBTHUECCKH MPUEMIIEMBIC COIH M OJUH M Oonee (apmarnes-
THYECKH NMpUEMIeMbIX Hocureneil. CoeTMHEHHE COTTIACHO HACTOSAIIEMY H300PETCHHIO COACPKHTCS B KOMIIO3H-
LM B KOJITUECTBE, KOTOpOE ABIIETCA 3(D(EKTHBHBIM IS JIEUCHUS KOHKPETHOTO PAaCCMATPHBAEMOTO 3a00.1eBa-
HHS WM NTATOJIOTHYECKOTO COCTOSTHHA.

CoeaMHEHHUS M UX KOMIIO3HIIMU MOKHO BBOJUTH MEPOPAIIBHO.

CoeaMHEHUS M UX KOMITIOZHIIMH TAKKE MOKHO BBOJMTH JFOOBIM JPYTHM yIOOHBIM ITyTEM, HAPHUMED ITy-
TEM BHYTPHUBEHHOH MH(Y3uH MM OOJIOCHOH HHBCKLMH, ITyTEM aOCOPOLHH Yepe3 SMHTEIHATBHBIC HIM KOXKHO-
CJM3UCTHIC BBICTUIIAIOIIHME TKAHH (HAIPHMED, CIU3HCTYIO0 000JIOUKY MOJOCTH PTA, NPAMOH KHIIKH H CIH3HCTON
000J0YKH KHIICYHUKA U T.J.) H MOYKHO BBOJUTH BMECTE C APYTHM OHOJIOTMYECKH AKTUBHBIM CpeAcTBOM. BBeae-
HHE MOJKET OBITh CUCTEMHBIM HJIM MECTHBIM. VI3BECTHBI Pa3/IMIHbIC CHCTEMBI JOCTABKH, HAPUMED HHKAIICYIU-
POBAHUE B JTMIOCOMBI, MUKPOYACTHLBI, MHKPOKATICYJIbI, KATICYJIbI U T.I., H MOTYT OBITh HCIIOJb30BAHBI IJI1 BBC-
JICHHS COCTHHCHHA. B HEKOTOPHIX BAPHAHTAX PeaaH3aUud CYOBEKTY BBOIAT 00JIce 0AHOTO coeauHeHus. Crnoco-
Obl BBEJCHHS BKIFOYAIOT, HO HE OTPAHWYMBAKOTCSH UMM, BHYTPHKOXHBIH, BHYTPHUMBILICYHbIA (BKIOYAS JETIO),
HHTPANCPUTOHEATIbHBIN, BHYTPUBCHHBIH, MOAKOXKHBIH (BKIIOYAS AEMO), HHTPAHA3ANBHBIN, SMUAYPAIbHBIHN, IE-
POpAbHBIH, CyOIMHIBAJIBHBIN (BKIFOUYAs OBICTPOPACTBOPHUMBIC TAOJNETKH, JKEBATECIbHYIO PE3HHKY HJIM QHAJOT),
HHTPAHA3AIbHbIA, HHTPALEPEOPAIbHBIH, BHY TPHBATHHANBHBIH, TPAHCACPMATIbHBIH, PEKTATbHBIH, BHY TPHIICTOY-
HbIH (23p030JIb MM AHAJIOT, BKJIFOYAS MIOCPEACTBOM HHTAIIHK), HIIM MECTHBIM, B YACTHOCTH, B YIIIH, HOC, I1a3a
WM HA KOXKY.

[TpennoxxeHHbIC KOMIO3HIHH COJEPMKAT TEPANEBTHUECKH I(PPEKTHBHOE KOIHMIECTBO COCIUHCHHS COTJIac-
HO HACTOSILEMY OIMCAHHIO, HEOOA3ATEIHHO OOJEe OJHOTO COCAMHEHHUS, BMECTE C IOJXOIAIIUM KOJIHYCCTBOM
(hapMaLEBTHYCCKH MPUEMIICMOT0 HOCHTEIA TS MOTyYCHHUS (POPMBI 11 BBESACHUS CYOBEKTY.

[TpennoxeHHbIE KOMIO3HIMU MOTYT UMETh ()OPMY PAacCTBOPOB, CYCHEH3UH, 3MYIbCHH, TAOICTOK, MHIFOJb,
TPaHyJI, KaICyJI, KancyJ, COACPMKAUMX XKUAKOCTH, MOPOIIKOB, IPENAPATOB C 3aMEICHHBIM BBICBOOOKICHHEM,
CYNIIO3UTOPUEB, IMYJIBCHH, a3PO30JICH, CIIPEEB, CyCNIEH3UN WM 000N APYroi (opMbl, HOAXOAAMICH I MpH-
MeHEHHs. B 0HOM BapuaHTe peanu3auuH (apManeBTHUECKH MPUEMIIEMBIH HOCHTENIb MPEACTABIACT COOOMH Kar-
cyay (cum., Hanpumep, nateHt CIIA Ne 5698155). Jpyrue npumeps! NOAXOAAIIHX (HapMALECBTHYCCKUX HOCHUTE-
nei omucaHel B myOnukauuu "Remington's Pharmaceutical Sciences", E. Martin, BKIFOUCHHOH B HACTOSIIUIA
JOKYMEHT IIOCPEICTBOM CCBIJIKH B OTHOLICHHH ONMMCAHUA (h)apMALEBTHUCCKUX KOMITO3HLHHA U CIIOCOOOB HX BBE-
JICHUSL.

B HEKOTOpBIX BAPHAHTAX PEANM3ALMH HACTOSIIETO H300PETECHUS COCTMHEHUE COTJIACHO HACTOSAIIEMY H30-
OpeTeHHUIO UM ero (papMareBTHUYECKAs COJTb MOKET OBITh HAHECEHA B BUJC MOKPHITUA HA MEIULIUHCKOE YCTPOii-
CTBO, MPUIOTHOE A1 UMIUIAHTALMH, HJIM BBEICHA B BUJC NPOIMHTKU B TAKOE MEIHLIMHCKOE YCTPOHCTBO. B 1m0-
MOJTHUTEIbHBIX BAPUAHTAX PEATH3ALHH HACTOSILETO H300PETCHHUA TAKOE MOKPBITOE UM MPOIMHTAHHOE YCTPOH-
CTBO 00ECNEYHBACT KOHTPOIUPYEMOE BHICBOOOXKICHHUE YKA3aHHOTO COEMHCHHS COTJIACHO HACTOSIIEMY H300pe-
TCHHIO HJIM €ro (papMauLeBTHYECKOH COMH. B KOHKPETHBIX BAPHAHTAX PEATHM3ALMU HACTOSILETO H300pETCHHSA
MEIHLUUHCKOE YCTPOHCTBO MPEACTABIACT COOOM AUCK.

B HEKOTOpPBIX BAPHAHTAX PEATM3ALMU COCIHHEHUSA H KOMIIO3HLHH COCTABJIIOT B COOTBETCTBUH CO CTaH-
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JApTHBIMU CTI0Oco0amMu B BHJE (papMaleBTHUECKOH KOMITO3HLIUH, aTAaNTHUPOBAHHOHN 11 BHYTPHBCHHOTO BBEIC-
HHus 4yesnoBeKy. COeTMHEHUS M KOMIIO3ULMH COCIUHEHUH I BHYTPHBEHHOTO BBEACHHUS MOTYT IPEJACTABIATH
CO0OH PacTBOPHI B CTEPUIBHOM M30TOHHUYECKOM Oydepe Ha BOXHOH OCHOBEe. KOMMO3UIMHU TaKkke MOTYT colep-
KATh COMFOOMIM3UPYIOIUHI areHT. Hrpe1MeHTh MOTYT OBITh JOCTABICHBI MO OTACIbHOCTH WIIM CMEINAHBI APYT
C JPYTOM B €MHUYHOH JEKApPCTBCHHOH ()OpME, HAMPUMEP B BUAC CYXOro JTHO(DUIMZUPOBAHHOTO MOPOIUKA HIIH
0E3BOTHOTO KOHLICHTPATa B FCPMCTHYHOH EMKOCTH, TAKOH KAK AMITYJIa HJTH NMAKET-CalIIC.

CoeauHEHHS H KOMIIO3HIIMH COETMHEHHH JJIS IEPOPANBHOH TOCTABKH MOTYT OBITh B (hopMe TabIETOK, ma-
CTHJIOK, BOJHBIX MJIM MACJIIHBIX CYCICH3HH, IPaHy, NOPOIUKOB, 3MYJIbCHH, KaICyJI, CHPONIOB HIIH 3JTHKCHPOB.
CoeauHEHHS U KOMIO3ZHIMH COCIHHEHHS A/ NMEPOPANBHOHN JOCTABKH TAKKE MOIYT OBITh COCTABICHBI B BHIC
MHIICBBIX MPOJXYKTOB M IMHIIEBBIX cMeceH. KOMMO3HIMHU 111 MepopaabHOr0 BBEACHUS MOTYT COJEPXKATh OJUH
uiy 6oyiee HEOOA3aTEIbHBIX areHTOB, HANPHMEP MOJCIACTHTENH, TAKHE KaK (PPyKTO3a, acmapTaM MM CaXapuH;
apoOMAaTH3aTOpBI, TAKHE KAK IEPEYHAS MATA, MACJIO IPYIUAHKH HIIH BHIUHSA, KPACUTEIIH, H KOHCEPBAHTHI I 1O-
Jay4deHus (hapMALEBTHYCCKU MPUEMIEMOTO npenapara. KoMmo3uuuu MOryT ObITh MOKPBITHI 000TOYKOH 1UIs 3a-
JIEPKKH pacnaaa u abcopOLHH B YKEJIyAOYHO-KUIIECYHOM TPAKTe, 00eCHeyHBas MPOJOHTHPOBAHHOE ICHCTBHE B
TeuyeHHe 00Jee NIMTEIBPHOTO NMEpUOoAa BpeMeHH. {11 MepopasbHO BBOAMMBIX COCAMHEHHH M KOMIIO3HLMH CO-
CMHEHMI TaKXKE MOAXOJAT W30OMPATEIbHO NMPOHHLACMbIC MEMOPAHBI, OKPYXKAMOLIHE OCMOTHUYECKH AKTHBHOC
COCIHHEHHUE, BHITCCHSIONIEE KOMITO3ZHLHIO. Taroke MOXKET OBITh HCIOIb30BAH MATEPHAT C OTCPOUCHHBIM BBICBO-
00XICHUEM, HAIPHMED, MOHOCTEAPAT INIMLEPHHA MM CTEapaT riuuepuHa. [lepopanbHble KOMIIO3ZHLIMH MOTYT
BKJIFOYAaTh CTAHJAPTHBIC HOCHTEIH, TAKME KAK MAHHHMT, JIAKT03a, KPAXMaJl, CTEApaT MAarHus, CaxapHH HATpHi,
LE/UTF0JI03a M KApOOHAT MarHus.

B HEKkOTOpBIX BAPHAHTAX PEATH3ALMH COCTUHCHHSA M KOMIO3HMIMH MOTYT OBITh B (JOpME IpaHyT WK MH-
HUTA01eTOK. MHHHUTAONETKH, TAKKE ONMUCHIBACMBIC B JIMTEPATYpE KAK MHUKPOTAONETKH HIH MMHHTAOICTKH,
MPEICTABIIOT COOOH HeOOonpIIHe TAONETKH, OOBMHO MMEIOIMHE AHAMETD (MM JIMHY) OT mpuMepHo 0,5 1o
npuMepHO 10 MM. MUHHTA0IETKH OOBIMHO MOJYYAKOT CIOCOOAMM, M3BCCTHBIMU B JAHHOW OOIACTH TEXHHKH,
TAKUMH KAK BIAXKHOE HIIH CYXO€ I'PAHYJIHPOBAHME C MOCICAYIOIIUM MPECCOBAHUEM IPAHY I, MPSIMOE MPECCOBa-
HHME CMCIIAHHBIX MATCPHAJIOB MM JTHOOBIMH JAPYTHMMH TEXHOJOTHUSIMHU TAaOJETUPOBAHHSA, U3BECTHHIMH B JTAHHOU
0071aCTH TEXHHUKH.

B IOMOIHUTEIbHBIX BAPHAHTAX PEATHU3ALMU COCIUHECHHUS M KOMIIO3HIHH COCAMHEHUH MOTYT OBITh COCTaB-
JICHBI B MHOTOZI030BBIX ()OpPMAX, T.€. B BUIE JEKAPCTBEHHBIX (JOPM M3 MHOXKECTBA YACTHUL (HAPUMED, TBEPIBIX
JKCJTATHHOBBIX KAICyJ HIH OOBIMHBIX TAONETOK, NMOJYYEHHBIX C NMPHUMEHCHHEM POTALMOHHOTO TabIETOYHOIO
Ipecca), CoAepKAUMX OJHY WM 0ojee IpaHysl HIH MHHUTAOIETOK U NMepopanbHOro BBencHHA. OObIMHBIC
Ta0NETKU OBICTPO AUCTIEPTHUPYIOTCS NMPHU MOMAAAHUH B ey 10K. OnHy Miu 60J1ee MOKPHITHIX IPaHy T WIH MUHHU-
TabJETOK MOKHO ITPECCOBATh BMECTE C COOTBETCTBYIOLIMMH BCIIOMOTATEIbHBIMH BEIIECTBAMHU C NMOJYUYCHHEM
TabICTOK (HAMPUMEP, BMECTE CO CBA3YIOLIMM, PA30AaBUTCICM/HAMOIHUTEICM H PA3PBIXIUTEICM 1 OOBIMHBIX
TA0JICTOK).

TaOneTky, MUTIONH, TPAHYJIbl MM MHHUTAOJICTKH COCHHEHUH M KOMITO3HLMH COCIHHEHHH MOTYT OBITH
HOKPBITHI 000JOYKOH HIIH HHBIM 00pa3oM MOAM(HLMPOBAHBI U NMOJYYCHHS JEKApCTBEHHOH (popmsl, 00na-
JAMOIIEH MPEHUMY IECTBOM KOHTPOJIUPYEMOTO BBHICBOOOXKICHHMS, BKIIOYAsA OTCPOUCHHOE HIIH NMPOJOHTHPOBAHHOE
BBICBOOOJKJCHHE, MM JUIA 3aLIUMTHI OT KHCJIOTHOH Cpenbl B ey ake. Hampumep, TabneTka MM MU0 MOYKET
COJCP>KaTh BHYTPCHHHH KOMIIOHEHT JICKAPCTBEHHOH (JOPMBI M BHEINHHH KOMIIOHEHT JICKAPCTBEHHOH (POpPMBI,
HpHYEM MOCIEHUH B (JopMe 000NOUKH 1 MEpBOro. J[Ba KOMIOHEHTa MOTYT OBITh Pa3JeICHBI MOJIUMEPHBIM
CJIOEM, KOTOPBIH KOHTPOJIMPYET BHICBOOOKACHHE BHY TPEHHEH JEKApCTBEHHON (POPMBI.

B HEKOTOpBIX BAPHAHTAX PEATU3ALUH YKA3AHHBIH CIOH MOXET COACPXKATh MO MEHBIIEH MEPEe OJUH JHTE-
POCOTHOOHIBHBINA MOTUMEP. B 1OMOMHUTEIBHBIX BAPHAHTAX PEANM3ALUH YKA3AHHBIN CJIOH MOXKET COACPXKATH 10
MEHbLICH MEpE OJHH IHTECPOCOIOOUIBHBIN NMOIMMEDP B KOMOMHALIMH 10 MEHBLICH MEPE C OJXHHM HE PACTBOPH-
MBIM B BOJC IOJIUMEPOM. B JTOTMOJHUTENBHBIX BAPHAHTAX PEATM3ALMH YKA3aHHBIH CIOH MOXET COAEPKATh IO
MEHbLICH MEpe OJHH IHTECPOCOFOOMIBHBIN NMOIMMEDP B KOMOMHALIMH 10 MEHBLICH MEPE C OJXHHM HE PACTBOPH-
MBIM B BOJC IOJIUMEPOM. B JTONMOJHUTENBHBIX BAPHAHTAX PEATM3ALHH YKA3aHHBIH CIOH MOXET COAEPKATh IO
MEHbLICH MEpE OJMH SHTEPOCOMFOOUIBHBIH MOTUMEDP B KOMOWHALMH C MOPOOOPA3YIOIUM arCHTOM.

B HEKOTOpBIX BADHAHTAX PEATU3ALUH YKA3aHHBIN CIOH MOXKET COAEPKATh O MEHBILIEH MEPE OJUH HE pac-
TBOPHMBIH B BOJAE MOMUMED. B TONOTHUTENBHBIX BAPHAHTAX PEATU3ALMHU YKA3ZAHHBIA CI0H MOXKET COACPIKATh O
MEHBLICH MEpe OJAMH HE PACTBOPHUMBIA B BOJC NMOJUMEP B KOMOHHAIMH IO MEHBIICH MEpe C OJHHUM BOIOPAC-
TBOPHUMBIM TOJHMEPOM. B TONMOTHUTEIBHBIX BAPHAHTAX peaM3allMM YKA3aHHBIH CIOH MOXET COAep KaTh IO
MEHBLICH MEpE OJMH HE PACTBOPHMBIH B BOJE MOJTUMEP B KOMOHHALMH C HOPOOOPA3YIOIUM AarCHTOM.

HNnamocTpaTHBHBIE NPUMEPHI BOJOPACTBOPHMBIX MOJHMEPOB BKIIOUYAKOT MOJUBUHHUIIHpOauaoH (I1BII),
ruapokcunponmmeTune/unono3y (I'TIMLI), ruapokcunponuiauemoao3y (I'TIH), moMU3THICHITMKOb U T.I1.

HnmrocTpaTHBHBIE PHMEPBI SHTEPOCOIFOOUIBHBIX MOJHMEPOB BKJIFOYAKOT CJIOXKHBIC I(HPBHI LEITFONO03bI H
ec MpOM3BOJHbIC (aueTar-Qranar LEUTONO3bl, (Pranar rUAPOKCHIPONMHIMETHILULIIONO3bI, AlETaT-CyKIHHAT
THAPOKC UITPOITHIMETHIILICIUTFONIO3b), MOJHBHHHIALETAT-(Pranar, pH-1yBCTBUTEIBHBIC CONMOJMMEDPBI METAKPH-
JOBOH KHCIIOTHI H METHJIMETAKPHIIATA, A TAKXKE LIC/UIAK. YKA3aHHBIC NMOJMMEPHI MOJKHO HCIOJIb30BATh B BHIC
CYXOro IOpOINKA HIH BOJAHOW AucniepcHd. HekoTopsle MMEIOIIHECS B MPOAAXKE MATEPHAIBI, KOTOPHIC MOXHO
HCTIOJIb30BaTh, MPEJACTABILIIOT COOOH CONMOTHMEPHI METAKPUIIOBOH KHUCIIOTHI, MPOJABAEMBIC IO TOProBOi Map-
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ko# Eudragit (L100, S100, L30D), npousBoactea komnanud Rohm Pharma, Cellacefate (auerar-¢ranar uen-
JFONI03bI) mpou3BoaCTBAa kommanuu Eastman Chemical Co., Aquateric (BoaHas nucnepcus auerar-()ranara uen-
mono3e1) mpousBoacTea kommanud FMC Corp. u Aqoat (BoAHAs AMCNIEPCUA AUCTAT-CYKIHMHATA THAPOKCHIPO-
MHIMETHIILEIUTIONO03bI) Mpou3BoacTBa kommanuu Shin Etsu K.K.

HNamocTpaTHBHBIC MPUMEPBI MOIXOAAIIUX HE PACTBOPUMBIX B BOJC MOIHMMEPOB BKIFOUYAKOT 3TUIILE/LTHOIO-
3y, nonmuBuHMIauerat (Hampumep, Kollicoat SR#30D kommanuu BASF), anerar ueswmonossl, anerar-0yTupar
LE/UTI0JI03bI, HEUTPAIBHBIE COMOJIUMEPHI HA OCHOBE 3THJIAKPUIATA M METHIMETAKPUIIATA, COMOJMMEPHI CIIOXK-
HBIX 3()UPOB AKPUJIOBOH M METAKPHUJIOBOH KHCIOTBHI C YCTBCPTHUHBIMH AMMOHHCBBIMU TPYIIIAMH, TAKHE KaK
Eudragit NE, RS u RS30D, RL unu RL30D u T.1m.

JIroOble M3 BBIIIECYKA3AHHBIX MOJUMEPOB MOTYT OBITH JOTIOJHUTEIBHO NMIACTH(OUILIMPOBAHBI OJHHM HIIH 00-
nee (apMaUECBTHYCCKH MPHEMJICMBIMH IacTu(ukaropamu. MIUTIOCTpAaTHBHBIC HPUMEPHI ILUIACTH()HUKATOPOB
BKITIOYAKOT TPHALCTUH, TPHOYTHILMTPAT, TPHITHIIIUTPAT, AUCTHI-TPH-H-OyTHILMTPAT, JUITUAPTANAT, KACTO-
poBOE Macio, AMOYTHICEOAUHAT, ALUCTHIMPOBAHHBIC MOHOTTMUCPHIBI H T.I. MM UX cMecH. [lmactudukarop,
NPHU €r0 UCTOIb30BAHHH, MOXKET COCTABIATh OT MpUMEPHO 3 10 30 mac.% u 6onee, 00brMHO OT mpuMepHO 10 10
25 mac.% oTHOCHTENBHO MmoauMepa. Tun muacTH(UKATOpa U €ro COAEPIKAHHE 3ABUCAT OT MOJMMEPA MIIH MOTH-
MEpOB M MPUPOJBI CUCTEMBI MOKPBITHA (HAPHMED, HA BOAHOW OCHOBE HIIH HA OCHOBE OPraHHYECKOTO PacTBO-
pHTEIN, B BHJIE PACTBOPA WITH JUCTIEPCHH, A TAKXKE OT OOIIETO COACP>KAHUS TBEPABIX BELICCTB).

TepMuH "HOCHTENB" OTHOCHUTCSA K PA30AaBUTEIIAIM MJIH HANIOJHHUTEIM, PA3PBIXJIUTEIIM, HHTHOUTOpPAM OCa-
JKICHUS, MOBCPXHOCTHO-AKTHBHBIM BEHICCTBAM, CKOJB3AIIMM J100ABKAM, CBS3YIOLIMM, CMA3bIBAKOIIUM arcHTaM,
AHTHOKCUIAHTAM M JPYTHM BCIIOMOTATEIbHBIM BEIICCTBAM M HOCHTEJIAIM, C KOTOPBIMH BBOJAT CoeauHeHue. Ho-
CUTECJIM OMUCAHBI, B LICJIOM, B HACTOALICM JOKYMEHTE, a Taroke B myOmukauuy "Remington's Pharmaceutical Sci-
ences", E.W. Martin. [TpuMepbl HOCUTENCH BKIIFOYAIOT, HO HE OTPAHHYMBAKOTCA MMM, MOHOCTCAPAT aTFOMUHHS,
CTEApaT AMIOMUHUSA, KAPOOKCHMETHIILEIUIION03Y, KApOOKCHMETIILEIUTION03Y HATPUS, KPOCIOBUIOH, TIIHLEPH-
JTM30CTEApaT, TNIMLEPWIMOHOCTEAPAT, THAPOKCHITHILCIUIION03Y, T'HAPOKCHITHILEIUIOI03Y, THAPOKCHMETHII-
LE/UTH0JI03Y, THIPOKCHOKTAKO3AHUITHAPOKCUCTEAPAT, THIPOKCHIIPOIIUILEILTION03Y, THIPOKCHIIPOIIHILEILTIONIO0-
3y, THIPOKCHIPONUIMETHIILEILTION03Y, JIAKTO3Y, MOHOTHIPAT JAKTO3bl, CTEAPAT MATHHS, MAHHUT, MUKPOKPH-
CTAUTHYECKYHO LEJUT0I03Y, nojgokcamep 124, nonokcamep 181, monokcamep 182, nonoxcamep 188, monokcamep
237, monokcamep 407, MOBUIOH, AUOKCUJ KPEMHHMS, KOJJIOUIHBIH THOKCHJ KPEMHHUS, KPEMHUHOPraHHYCCKUE
BEILECTBA, CHIMKOHOBBIH aare3us 4102 ¥ cHIMKOHOBBIE 3MYIbcHH. OJHAKO CleTyeT MOHHMATh, YTO HOCHTEIH,
BBIOPAHHBIC M8 (DAPMALICBTHUCCKUX KOMITOZUIMH, MPEII0KCHHBIX B HACTOALICM ONMUCAHHU, H KOJIMYECTBO Ta-
KHX HOCHTCICH B KOMIIOZHIIMH MOXCET BAPbHUPOBATBHCA B 3ABHCHMOCTH OT CHOCO0A COCTABJICHHS KOMIIO3ZHLIUH
(HanmpuMep, COCTABJICHHUS CYXHM I'PaHy TMPOBAHHEM, COCTABJICHHUS JUCTIEPTHPOBAHUEM TBEPABIX BEILECTB).

TepmuH "pazbaButep" uiaH "HAMOTHUTEIL", B LICJIOM, OTHOCHTCS K BELICCTBY, KOTOPOE MCHOJB3YIOT IS
pa30aBieHHs pacCMaTPHBAEMOI0 COCAMHEHUS MEpe NOCTAaBKOH. Paz0aBuTenH Takke MOTYT CIY>KHTb I CTa-
Ounusauuu coeauHeHu. [Ipumepsl pazdaBuTEeICH MOTYT BKIFOUATh KPaXMaJl, CaXapHIbl, TUCAXapUABI, Caxapo-
3y, JaKTO3y, MOJUCAXAPUADI, LEJLTIOI03Y, MPOCTHIE 3(PUPBI LEJLTFOI03bI, THAPOKCHITPOIMIILIEILIION03Y, CAXapHbIE
CIIHPTHI, KCHIMUT, COPOMUT, MATBTUT, MUKPOKPUCTATHUECKY IO LICJUFOIO3Y, KAPOOHAT KAaIbLHUS WM HATPHSA, JAK-
TO3Yy, MOHOTHAPAT JIAKTO3bI, AMKAMbLHH(POC(AT, HEeLT0I03y, NpeccyeMble caxapa, Oe3BOAHBIH JBY XOCHOBHOM
(dochar kaapuuA, MAHHUT, MUKPOKPHCTALTHYCCKY 0 HEILTIOJIO3Y H TPEXOCHOBHOM (poc(haT KaabLms.

TepMuH "pa3prIXHMTEIB" OTHOCHTCS, B LIEJIOM, K BCIIECTBY, KOTOPOE Mpu 10OABICHUM B TBEPABIH Mpema-
par crocoOCTBYET €ro pa3pyLICHHIO HIIM PACcTIaxy MOCJIE BBEACHHA H 00ECIIEYHBAET BO3MOYKHOCTh MAKCHMAIIBHO
3¢ (PeKTHBHOTO BBICBOOOXKICHUA AKTHBHOIO MHIPEIHEHTA A €ro ObICTPOro pacrBopeHus. [IpuMmeps! pas3pbix-
JaMTENeH MOTYT BKIFOYaTh MAHCOBBIH KpaxMaJl, KpaXMaIrIHKOJUT HATPHUs, KPOCKAPMENI03y HATPHS, KPOCIIOBH-
JIOH, MHKPOKPHCTA/LUTHUYECKYIO LE/UIOI03Y, MOAU(DUILMPOBAHHBIN KYKYPY3HbIH KpaxMas, KapOOKCHMETHIIKPAX-
MaJl HaTpHsl, HOBHJOH, MENTU3UPOBAHHbIA KPAaXMal H aJTbI HHOBYHO KUCJIOTY.

TepMuH "HHTHOUTOPHI OCAKIACHHUA" OTHOCHTCS, B LIEJIOM, K BEIICCTBY, KOTOPOE MPEMATCTBYCT UIH 3aMEI-
JSIET OCAKICHHUE AKTUBHOTO areHra. OAMH M3 MPUMEPOB MHIHOUTOPA OCAKACHHS BKIIOYAET TMIPOKCHIPOIIUI-
METHIILCLTIONO3Y .

TepMmuH "MOBEPXHOCTHO-AaKTHBHBIC BEINECTBA" OTHOCHTCS, B LEJIOM, K COCHHCHUAM, KOTOPBIC CHHXKAIOT
MOBEPXHOCTHOC HATSDKCHHE MEXKIY ABYMS JKUAKOCTSIMH HIJIM MEXKITY KHIKOCTHIO U TBEPABIM BEILECTBOM. [Ipu-
MEpPBI TOBEPXHOCTHO-AKTHBHBIX BEILECTB BKJIFOYAIOT NMOJOKCAMED U JIAyPUIICY Ib(aT HATPHS.

TepmuH "Cromp3samas A00aBKA" OTHOCHUTCS, B ICJIOM, K BCINECTBAM, HCIOJB3YCMBIM B TaOJCTOYHBIX H
KarCyJIbHbIX MPEnaparax Uil yJIy4IICHUS TEKYYECTH IPH NMPECCOBAHUH TAONETKH H I NMPEAOTBPAILCHHUS CIIU-
naHus. [IpuMepsl CKOMB3AIIUX 100ABOK MOTYT BKIFOUATh KOJUIOMIHBIH THOKCHI KPEMHHS, TATbK, MUPOTCHHBIN
JHOKCHI KPEMHHUS, KPAXMaJ, IPOU3BOAHBIC KPaxMana 1 OCHTOHHUT.

TepmuH "CBa3yromee" OTHOCHTCS, B LIEJIOM, K THOO0H (hapMALICBTHUCCKH MPUEMIIEMOH IMJICHKE, KOTOPYHO
MOYKHO HCIOJIb30BATh A/ CBA3BIBAHHA AKTUBHOTO M MHCPTHOTO KOMIOHCHTOB HOCHTEJIA APYT C APYIOM, C MO-
JYYCHHUEM KOTC3HBHBIX M JHCKPETHBIX YacTCH. [IpuMepsI CBA3YIOMMX arCHTOB MOTYT BK/JIFOYATh THAPOKCHITPO-
MUJILETION03Y,, THAPOKCHIPONHIMETHIILCIUTOI03Y, TIOBHAOH, KOMOBHIOH, 3THIILEIUIOIO3Y, XKEIATHH U TOJIHU-
3THJICHTJIUKOIb.

TepMuH "CcMa3bIBAIOIICE BEIIECTBO" OTHOCHTCS, B LIEJIOM, K BELIECTBY, KOTOPOE J0OABIIIOT K MOPOIIKOBOI
CMECH U MPEJOTBPALICHHS HAUNAHKUA YIIJIOTHEHHOH MMOPOIIKOOOPA3HOH MAcChl HA 000PYJOBAHHE B IPOLIECCE
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TaONETUPOBAHHS HIIH MHKANCyIUpoBaHus. CMa3bIBaroNIee BEHIECTBO MOYKET CMOCOOCTBOBATH U3BJICYCHHUIO TA0-
JIeTKU U3 GOPM M MOJKET YIy4IIaTh CHITYYECTh MOpomKa. [IpuMephl CMa3bIBAFOINMX BEIIECTB MOTYT BKJIIOYATh
CTeapaT MarHusA, CTEApHHOBYIO KHCIIOTY, AMOKCHI KPEMHUA, JKUPbI, CTEAPAT KAIbIHA, NOJIU3TUICHITHKOIb, CTeE-
apuiadyMapar HaTpus WIH TadbK, H COMFOOUIH3ATOPHI, TAKHE KAK KUPHBIC KHCIIOTHI, BKIFOUYAs JIAYPUHOBYIO KH-
CIOTY, 0J1¢HHOBY 10 KUCTOTY M Cg/C,( KUPHBIC KUCTIOTBL

B BapumaHTax peanu3alyu, ONMUCAHHBIX B HACTOAIIEM JOKYMEHTE, TAKXKE NMPEIAIOKEHBI HAOOPBI, COIEpHKa-
IHE COCAMHEHUE COTJIACHO HACTOALIEMY H300PETEHHIO, HEOOS3aTeIbHO B (JapMALEBTHYECKU IMMPUEMIEMOM HO-
cutene. B 0qHOM BapHaHTE peanu3auuu HAOOp, B LEIOM, COACPIKHUT: (a) MCPBbIH TEPMETHUYHBIH KOHTCHHED, CO-
JICPKAIIUN COCTMHCHHE COTJIACHO HACTOSILEMY H300peTeHHIO, U (b) BTOPOI FepMETHYHBIN KOHTCHHED, COACP-
KA pa30aBUTEIb.

B HExOTOpBIX BApHAHTAX peaTu3aLuH J03a MPEACTABICHA OTHOCUTEIBHO MACChl COEIMHEHHS COTJIACHO Ha-
CTOAIIEMY H300pETCHHIO. B JTOMONHHUTENBHBIX BAPUAHTAX PEANH3ALMH 1032 OTHOCHTCH K (hapMaLEBTHUECCKU
NPUEMIIEMBIM COJIAM, TMAPATAM U CONbBAaTaM. Pasmep 103, OMMCAHHBIX B HACTOSAILEM AOKYMEHTE, OTHOCUTCA K
00LIEeMy BBEACHHOMY KOJHYECTBY; T.C. ITPU BBEJACHHH OOJIEE YEM OJHOTO COCIHHEHHMS, JO3bI MOTYT COOTBETCT-
BOBAaTh OOIIEMY KOJIHYECTBY BBEACHHBIX COCIAMHEHUH. [lepopanbHble KOMIIO3ZHLIMM MOTYT coaeprkarh oT 10 mo
95 mac.% aKTHBHOTO MHTPEIUCHTA.

B HEKOTOpBIX BADHAHTAX pEATU3alUH AHATIA30H J03 A NEPOPATLHOTO BBEACHHUS, B LICJIOM, COCTABIAET OT
npumepHo 0,001 g0 mpumepHo 2000 Mr coeauHEHHUS HAa 1 KT Macchl Tena. B HEKOTOPBIX BAPHAHTAX peATH3ALMU
nepopaibHasi 1o3a cocrasiaser ot 0,01 mo 100 mr Ha 1 kr maccsl Tena, ot 0,1 a0 50 Mr Ha 1 kr Maccel Tena, OT
0,5 10 20 mr Ha 1 kr maccel Tesia uia oT 1 70 10 mMr Ha 1 kr Maccel Te€1a. B HEKOTOPBIX BApUAHTAX PEATH3ALMH
nepopajbHas 1034 COCTABIAET 5 MI COEAMHEHHUA HA 1 KT MacCel Tena.

B nomomHUTENBHBIX BAPHAHTAX PEATM3AaLUHU 034 COCTABIACT OT mpuMmepHo 10 mo mpumepno 1000 wr,
BKJTIOYAs BCE AMAMA30HBI M MOAIUANA30HBI MEXTY YKA3aHHBIMH 3HAYCHHAMH, HAMPHMEDP OT mpuMepHo 10 g0
npumepHO 900 mr, ot mpuMepHo 10 1o mpumepHO 800 Mr, oT mpumepHO 10 g0 mpumepHo 700 Mr, OT MPUMEPHO
10 no mpumepHO 600 Mr, oT mpumepHo 10 g0 mpumepuo 500 mr, ot mpumepHO 10 10 nmpumepHO 400 Mr, OT MpH-
MmepHo 10 10 mpumepHo 300 Mr, ot mpumepHO 10 g0 mpumepHo 250 Mr, oT npumepHO 10 10 mpumepHO 200 Mr,
ot mpuMepHo 10 g0 mpumepHo 150 Mmr, ot mpumepHO 10 10 mpumepHO 100 Mr, oT mpumepHO 10 10 mpumepHo 50
MT, OT mpuMepHO 50 10 mpumepHO 900 mr, oT mpuMepHo 50 10 mpumepHO 800 Mr, oT mpuMepHO 50 10 mMpuMeEp-
HO 700 mr, ot nmpuMepHO 50 g0 mpumepHO 600 Mr, oT mpuMepHo 50 10 mpumepHO 500 Mmr, oT mpumepHo 50 10
npumepHO 400 mr, ot mpuMepHo 50 10 mpumepHO 300 Mr, oT mpumepHO 50 g0 mpuMepHO 250 Mr, OT MPUMEPHO
50 mo mpumepHO 200 Mr, oT mpumepHO 50 10 mpumepHo 150 mr, oT mpumepHO 50 10 mpumepHO 100 Mr, OT MpH-
mepHo 100 1o mpumepHO 900 mr, ot mpumepHO 100 1o mpumepHo 800 mr, ot mpumepHo 100 1o mpumepno 700
Mr, ot mpuMepHo 100 g0 mpumepHo 600 Mr, ot mpuMepHo 100 g0 mpuMepHo 500 Mr, oT mpuMepHo 100 g0 mpu-
mepHo 400 mr, ot mpumepHO 100 g0 mpumepHO 300 Mmr, oT mpumepHO 100 10 mpumepHO 250 Mr, OT MPUMEPHO
100 mo mpumepno 200 mr, ot npumepHo 100 10 mpumepHO 150 mr, oT mpumepHO 150 a0 mpumepno 200 wmr, oT
npuMepHO 150 1o mpumepHo 250 Mr, ot mpumepHo 150 g0 mpumepro 300 mr, oT nmpumepHO 150 10 mpumMepHO
400 mr, ot mpumepHO 150 g0 mpumepro 500 mr, ot mpuMepHo 200 10 mpumepHo 900 Mr, ot mpumepHo 200 10
npumepHO 800 Mr, oT mpuMepHo 200 g0 mpumepHo 700 Mr, oT mpuMepHo 200 g0 nmpumepHO 500 Mr, OT MpUMEp-
HO 200 g0 mpumepHo 400 Mr, ot mpumepHo 200 o mpumepHo 300 Mr, ot mpuMepHo 200 10 mpumepHO 250 Mmr,
ot mpuMepHO 300 g0 mpumepHo 900 Mmr, ot mpumepHO 300 10 mpumepHo 800 Mr, oT mpumepHO 300 10 MpuMep-
HO 700 mr, ot mpumepHO 300 ao mpumepHo 600 mr, ot mpuMepHO 300 1o mpumepHo 500 Mr, oT mpumepHo 300
10 mpumepHO 400 Mr, ot npumepHO 400 10 mpumepHO 900 Mr, oT mpumepHO 400 1o mpumepHO 800 Mr, OT MpHU-
mepHo 400 10 mpumepHO 700 mr, ot mpumMepHO 400 1o mpumepHO 600 Mmr, oT mpumepHO 400 10 mpumepHo 500
Mr, oT mpuMepHo 500 g0 mpumepHo 900 Mmr, ot mpuMepHO 500 g0 mpuMepHo 800 Mr, oT mpuMepHO 500 10 mpu-
MmepHo 700 mr, ot mpumepHO 500 no mpumepHO 600 Mmr, oT mpumepHO 100 10 mpumepHo 500 Mr, OT MPUMEPHO
100 mo mpumepuo 400 mr, ot nmpumepHo 100 10 mpumepHo 300 mr, ot mpumepHo 100 10 mpumepHo 250 mr. B
KOHKDPETHBIX BAPHAHTAX PCATH3ALUHU YKA3aHHBIN JHANA30H COCTABIAET OT NpuMepHO 150 a0 mpumepHo 400 Mmr.

B nomoHUTENBHBIX BAPHAHTAX peatu3alMu 103a cocrasmteT 10, 25, 50, 60, 70, 75, 80, 85, 90, 100, 105,
110, 115, 120, 125, 130, 135, 140, 145, 150, 160, 170, 180, 190, 200, 225, 250, 275, 300, 350, 400, 450, 500,
550, 600, 650, 700, 750, 800, 850, 900, 950 umu 1000 Mmr.

CnocoOs! IeYeHHs

B HacrosmemM ONHCAHWHM MPEAJOXKEHBI TAKKE CIIOCOOBI JIeueHUs1 OONC3HH AJbLIeHMEpa, BKIIHOYAIOIIHC
BBCJICHHUE TEPANCBTUYECKH 3(P(PEKTHBHOIO KOIMYECTBA COCAMHEHHA HIIHM €ro ()apMaueBTHYCCKU MPHEMIIEMOH
COJH, CYOBEKTY, MPEAMOUYTHTEIBHO YEJIOBEKY, HyKIaromeMycsi B 3ToM. COOTBETCTBEHHO, POJACTBEHHBIH aCNEKT
HACTOSAILECTO ONMHCAHHA OTHOCUTCS K NMPEIYNPESKICHHIO W/HIH JCUCHHIO OONe3HH AjbpureiiMepa y moacit mo-
cpeAcTBOM BBeACHHA 3(P(HEKTHBHOTO KONMHYECTBA COCAHMHEHMS WIIM KOMITO3HLIMH COTJIACHO HACTOSALIEMY OITHCA-
HHIO YEJIOBEKY, HY>KJAOILIEMYCS B 3TOM.

B HacrosmeM ONMHCAaHMM TAKKE MPEAJOMKEHBI CIMOCOOBI JICYCHHS BBIMICYKA3aHHOTO 3a00JICBAHHA, BKIIIO-
YAIOUIME BBEJCHHE TEPANEBTHYECKH IP(PECKTUBHOTO KOJIHYECTBA COCIMHCHHUS WM KOMIIO3MIHH, COICpKaIucH
ero, cyOBEKTy, MPEANOUTUTEIBHO YEIOBEKY, HY)KIAIOLIEMYCSl B 3TOM, TIC YKA3aHHBIA NMALHEHT SBIIETCS TeTe-
PO3UTOTHBIM HIIH TOMO3UTOTHBIM MO ajuiend ApoE4 (mmu €4) (1.€. ApoE4-1010°KUTETbHBIC TALIUCHTEI).

Hnenruduxammo ApoE4-nojao>KuTeIbHBIX MALUEHTOB MOXKHO IPOBOJIHUTH JIFOOBIM MOAXOJALIMM CHOCO-

-14 -



035650

O60M, 00eCHeyHBAOIIUM BO3MOKHOCTh ONPEIAC/ICHUSA HATHUYHA y MALUECHTA OJHOH MM JABYX KOINHH ajIeiH
ApoE4 (um €4). B KOHKPETHBIX aCNEKTaX HUCITOJIB3YIOT TEXHOJOTHIO CEKBEHHPOBAHHSA /I ONPEICICHHS TEHO-
THIIA MALKMEHTA NEPE BBEICHUEM COCHHECHUS.

B HekoTOphIX BapHaHTaxX peam3auud 3PQPEKTHBHOCTh COCAMHCHHS MOXKHO OMNPENEIATh C NOMOIIBIO
ADAS-cog (moamkasl OUCHKH KOTHUTHBHOM (yHkumu nmpu 6one3Hu AmpureiiMepa). ADAS paspaborana ais
U3MEPEHHUA TSHKECTU OONTBIIMHCTBA BAKHBIX CUMITOMOB 0one3Hu Anbureiivepa (AD). Ee moamxkana ADAS-cog
ABIIETCS HauOOJIee PACIMPOCTPAHCHHBIM HHCTPYMEHTOM ITPOBEPKH KOTHUTHBHOHW (DYHKIMH, HCIOJB3YEMBIM B
KJIMHHYECKHUX HCITBITAHUAX HOOTPOMHBIX cpeacTB. OHa coctouT U3 11 3anaHuii, B KOTOPBIX M3MEPSIOT HapyIue-
HME MAMATH, PSUH, MPAKCUCA, BHHMAHUA U APYTHX KOTHUTHBHBIX CIOCOOHOCTEH, KOTOPBIC 3a4YACTYIO HA3BIBAIOT
rnaBHeIMH cumnitomamu AD. ADAS-Cog crmocoOcTBYET OIICGHKE MO3HABATEIbHOH (DYHKUHH W 0Oecme4yMBacT
qupdepeHIHALIO MEXK Ty HOPMATbHOH KOTHUTHBHOH (DYHKUHMEH W HAPYIUCHHOH KOTHUTHBHON (QyHKImeH. OHa
0COOCHHO MOJXOJHUT IS ONPEACICHUA CTENICHH KOTHUTHBHOTO HAPYIUCHHSA H MOXET 00JIEr4aTh OLCHKY CTaIUH
0one3HH ApIreidMepa v MALMEHTA HA OCHOBAHHMHU €ro OTBETOB U 0amioB. ADAS-Cog MOXKHO HCIOJIB30BATH B
KJIMHHYECKUX UCTIBITAHWAX U1 ONMpPEACTICHHUS MOCTECNCHHOTO YIIYUINCHHUS MM YXyAUICHHI KOTHUTHBHOH (DyHK-
my. YBemumuenue oueHkd ADAS-Cog no cpaBHeHHIO ¢ miane00 CBUACTEIBCTBYET 00 YIyYIICHHH KOTHHTHB-
HOH (hyHKLHUH.

CoeauHEHHS HIIM KOMITO3HIIMIO, COEPKALIYI0 COSIHHEHHE, MOKHO BBOJHTH OJMH Pa3, 1Ba pasa, TPH pasa
WIH YETHIPE Pa3a B CYTKH, UCTOJIB3YS FOOOH MOIXOMAIIHI crioco0, omucaHHbIi Bbie. Kpome Toro, B HEKOTO-
PBIX BAPHAHTAX PEATM3Al[MM BBEJACHHE WM JCUCHHE COCTHHEHWSIMH B COOTBETCTBHH C J000H H3 GopMyn, omu-
CAHHBIX B HACTOSILEM JOKYMEHTE, MOKHO IPOJOJDKATh B TCUCHHE HECKOJIBKHX HEACIb, HAPUMED, OOBIMHO JIe-
YeHHE NMPOJOJDKAKOT B TCUEHHE MO MEHbIIEH Mepe 2, 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60, 64,
68, 72, 76, 80, 84, 88, 92, 96, 100 unu 104 Heaenas. B A1ONMOJHUTENLHBIX BAPUAHTAX PEATU3ALUU BBEICHUE HIIH
JICYEHUE COCMHEHWIMH B COOTBETCTBHHU C HOOOH M3 (POPMyII, ONMHUCAHHBIX B HACTOSILEM JOKYMEHTE, MOXHO
MPOAOJDKATh B TEUCHHE HECKOJBKHX MECSLEB, HAPUMEP, OOBMMHO JICUCHHE MPOJOJDKAIOT B TCUCHHE MO MCHb-
e mepe 2, 4, 6, 8, 10, 12, 15, 18, 20 umu 24 mecaueB. B 10M0IHUTEIbHBIX BAPHAHTAX PEATH3ALMU BBCACHHE
WIH JICUCHUE COCTUHCHUAMHU B COOTBETCTBHH C JIFO00H U3 ()OPMYJI, ONMMCAHHBIX B HACTOSIIEM JOKYMEHTE, MOJXK-
HO MPOJOJDKATh HEONPEACICHHBIH EPHO BPEMEHH. B 10MOHUTE IbHBIX BAPHAHTAX PEATM3ALMH BBEICHUE HITH
JICYEHUE COCMHEHWIMH B COOTBETCTBHHU C HOOOH M3 ()OPMYJI, ONMHUCAHHBIX B HACTOSIUEM JOKYMEHTE, MOXHO
MpOAOJDKATh A0 yayumeHus oueHkd ADAS-Cog npumepro B 1,5-4,5 paza. B HEeKOTOpBIX acnekrax yJy4IICHHUE
OLICHKH COCTABJIET MPUMEPHO 1,5 pa3za, mpumepHo 2,0, mpuMepHo 3,5, npumepHo 4,0, mpuMepHO 4,5, MpUMEPHO
5,0, mpumepno 7,5, mpumepuno 10,0, mpumepHO 15,0 pa3a. B KOHKPETHBIX ACMEKTAX YJIyYIUECHHE COCTABIET
npumepHo 1,5-10,0 pasa.

B IOMOJIHUTEIbHBIX BAPHAHTAX PEATU3ALMHU BBCACHUE MM JICUCHUE COCMHCHUSIMH B COOTBETCTBHH C JIHO-
60# u3 (opMyl, ONMUCAHHBIX B HACTOALIEM JOKYMEHTE, MOXKHO IPOJOJDKATH 1O TNOSABICHUSA MeTabomura 3-
CyTb(ONPONMAHOBON KUCJIOTHI B Mja3Me. [IpUCYyTCTBHE META0OIMTA MOXKHO OOHAPY>KHBATH M KOJIHYCCTBEHHO
onpeneaaTh OnoaHaguruueckuMu Metogamu KX/ MC/MC.

B KOHKPETHOM BApHAHTE PEATH3ALUH COCIUHCHHE MM €ro (PapMaLEBTHUECKU MPUEMIIEMYIO COJIb BBOJAT
HEPOPATbHO B HEIUIOTHO HAMOJHECHHOH KAICyJe, KOTOpPas 00eCNeYuBACT MPOAODKUTEIBHbIH NMEPHO MOy BbIBE-
nenus. Hanpumep, 3-cyapdonponanosas KMCIoTa UM ee (JapMALEBTHUCCKH IPHEMIIEMAS COJIb, TOCTABJICHHBIC
B BUJIC HCIUTOTHO HAMO/THCHHOM KAICYJIbl, 00CCIICYHBAIOT MEPHO MOJIYBHIBEICHUS OT mpuMepHO 10 10 mpumep-
HO 18 u.

Ipumepsr

ITpumep 1. MonexyIpHOE MOACTUPOBAHHUE.

CBS3BIBAHHE COCOUHCHUH COTJIACHO HACTOALIEMY H300PETEHHIO MOACTHPOBATH ¢ moMoIubko Schrodinger
Maestro Bepcuu 10.1.013. TloayueHHass MOAEIb JEMOHCTPUPYET, YTO COCAUHEHUS CBI3BIBAKOTCS C TEM JKE Caii-
ToM(aMH) CBA3bIBaHUS Ha AP42, uto u 3-APS (tpamunpocar). [ToBepXHOCTHBIC B3AaMMOACHCTBHUS CBI3BIBAIOLLC-
ro0 CalTa B3aUMOACHCTBYIOT C TAKOM K€ 3HEPrHEH, KaK MOKA3aHO HA CXEME JJIEKTPOCTATHYECKOTO MOTCHLHAMNA.
Kpome Toro, ykazaHHbIE COEAUHEHUSA B3aUMOACHCTBYIOT C Lys16, KOTOPBIH HIPAET INIABHYIO POJIb B HEHPOTOK-
CHYHOCTH, arperaluy U pacnpeacicHuH KoHhopMepos AP42.

[Tpumep 2. AHanu3 CBA3BIBAHUA.

CoeauHEHHsI COTJIACHO HACTOSALIEMY M300PETCHMIO TIOJBEPradd CKPHHUHTY C TOMOIIBIO Macc-
cnekrpomerprdeckux ("MC") aHATH30B CBA3BIBAHHUS IS OLCHKH CIIOCOOHOCTH COCTUHCHUH CBA3BIBATH YKA3AH-
HbIH OEII0K.

[TomxyueHue 00pa3LoB.

IMpumepno 1 Mr coenuHeHus pa3dapasiiy B 1 M Boas MilliQ u 3HEpruyHO mepeMeIIuBaIM HA BOPTCKCE B
TEYEHHE 2 MUH JO MOJHOTO PACTBOPEHHA. 3aTeM 00pasel pa30aBisiiiM C HOJTyUYCHHEM PACTBOPA C KOHLECHTPALH-
eit mpumepHo 2200 mMOIB/MKIL

1 Mr pekOMOHMHAHTHOTO 4€JI0BCUECKOTO -amumouaHoro nenruaa (1-42) mpoussoacrea BioLegend (umc-
ToTa 99%, Kat. Ne 843801) pa3daemsamu B 200 mxu Boasl MilliQ u 3HEPrHYHO MEPEMEIIMBATH HA BOPTCKCE B
TECYCHUC 2 MHUH JUI1 COMFOOMIIH3ALMU MENTUAA C MOJIYYCHHUEM pacTBOpa C KOHLEHTpauued 5 Mr/mi 3arem 00-
pasipl pa30aBIsUIM 10 KOHEYHOH KOHUEHTPAUUH 44 MMOJIb/MKII EPE] CMEIIHBAHUEM C PACTBOPOM JICKAPCTBA.
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3areM 0O0pasupl CMEIIMBAJIM JAPYr C JAPYrOM C MOJy4YE€HHEM KOHEYHOH KOHUEHTpauuu nentuaa 22
MOJIB/MKJ (X) U 1100 MMOJT/MKJT OTACBHBIX coequHeHuH (50%).

OO6pa3upl HaNpsIMYIO BBOJUJIM B Macc-CIIEKTPOMETP Mocje n100aBleHUst B ToToBbld pactBop 50 mMka 10%
MypPaBbHHOM KHUCJIOTHI 7151 HOBBILICHHUSI HOHM3ALIUH.

H3mepuTenbHbIe MPUOOPHI.

COop MaHHBIX MPOBOIHIIM C MOMOIIBIO BPEMAIMpPOJETHOrO Macc-criekrpomeTpa Waters (Q-TOF Micro).
JlaHHbIE 3aMTHCHIBAJIM B PEXKHUME CKAHUPOBAHHS 1J1s1 0OecreyeH!s] BO3MOXHOCTH 0OHapyxeHus nentuaa. Obpas-
L6l BBOJIMJIM TIPH KOMHATHOW TEMIIepaType.

VYcnoBus Macc-CrieKTpOMeTpa MOJIEPKHUBATIH TTOCTOSIHHBIMHM B XOJ/I€ BCEro 3KCIEpHUMEHTa A odecreye-
HHS COTNIaCOBAHHOCTH JTAHHBIX.

Ycnosus Qtof Waters ObLIH clie Iy FOIAMH:

TIOJIOXKUTEIIbHAS MOJISIPHOCT B PEXKUME UyBCTBUTEIBHOCTH,

KamWIIAPHOE HanpsbkeHue=3,5 kB,

CKOpPOCTB MOTOKA ra3a AeconbBataruu=>500 /4,

ra3oBbIi MOTOK B KoHyce=50 /4,

TeMriepaTypa ucrounuka=150°C,

TeMriepaTypa aecojbBataun=60°C,

HarnpspKeHUe Ha MpobooTOOpHOM KOoHyce=35 B,

HanpsDKEHHE Ha SKCTPAKIIHOHHOM KOHyce=3 B,

nuana3oH Macc=ot 1475 no 2000 m/z.

OO6pa3ipl HAMPSAMYIO BBOAMJIM B MacC-CIIEKTPOMETP CO CKOPOCTHIO MOTOKa 20 MKJI/MUH, UCHOJIb3Ys BCTPO-
€HHBI{ npHueBoi Hacoc U mnpul Hamilton o6bemMoM 1 MJ1, ¥ BpeMs 3a1ucH MOAAEP>KUBAIN PABHBIM 2 MHUH.

AHanu3 obpasma.

ITo 3aBeprieHnu cOopa JaHHBIX 00Pa3LOB MPOBOAMIM aHAJIU3 UCXOAHBIX JAHHBIX, HCNonb3yst Water Mass-
Lynx 4.1, SCN744. Onpeaensid CTEXMOMETPUIO CBA3BIBAHUSA M MOJYKOJMYECTBEHHYIO OLIEHKY CBSI3bIBAHHUSA
CpPaBHHUBAJIH C XOJOCTOM MPOOOIA.

Pe3ybTaThl BBINIEONMCAHHOTO aHAJIN3A AJIS1 UCIIBITAHHBIX COEMHEHUH MpeacTaBieHbl B Ta0I. 1.

Tabmuua 1
I[aHHbIe CBSI3bIBAHUA COCAUHEHUH COTJIACHO HacCTOAEMY I/I306peT€HI/IIO
HoMmep Tounast | KonmmuecTBO MOJEKyJ, CBSIBaHHHX NonykonnyecTBeHHas1
coeOuHeHus Macca c ABR42 OLIeHKa
2030 283,009 [+1] [+]
2034 341,09 OTcyTcTBME HabJoIoaeMoro -
CBS3bIBaAHUA
2037 281,06 [+1] [+]
2083 284,08 [+2] [++]
2084 208,05 [+5] [+++++]
2085 250,10 [+4] [++++]
2087 282,009 [+4] [++++]
2055 284,08 [+4] [++++]
2059 282,09 [+2] [++]
2061 266,06 [+4] [++++]
2077 277,11 [+4] [++++]

[Tpumep 3. BausiHHE KpaTKOCPOYHOIO JICYEHHS Ha B3POCHBIX TpaHCreHHbIX Mbieir CRNDS, cBepxakc-
npeccupyroumx BAPP.

V tpancrennsix Mpieit TgCRNDS, skcnipeccupytromux 6enok-npeamectseHHuk amuionaa (hAPP) ueno-
BEKa, Pa3BHUBAJaCh MATOJIOTUs, HAOMHHAIOMAs OOJie3Hb AJbpLreiiMepa. B 4acTHOCTH, OTMEUEHBI BBICOKHE
ypoBHH APB40 u APB42 B miia3Me ¥ TOJJOBHOM MO3T€ YKa3aHHBIX KHBOTHBIX B BO3pacTe 8-9 Heaenb ¢ Mocienyo-
MM PAHHUM HAKOILICHHEM aMHJIOUIHBIX OJIAIICK, MOXOOHBIX CEHUJIBHBIM OJISIIKAM, HAOIOJaeMbIM Y MallUCH-
TOB ¢ AD. VKa3aHHbIE )KHBOTHBIE TAK)KE IEMOHCTPUPYIOT MPOTPECCUPYIOIIEE HAPYIIEHHE KOTHUTUBHBIX (DyHK-
LUl MapajieNIbHO C BO3HHMKHOBEHHEM JEreHEepaTUBHBIX M3MeHeHuid. Cm., Hanpumep, (Chishti, et al., J. Biol.
Chem. 276, 21562-70 (2001).

MccnemoBaiu KpaTKOCPOYHBIHM TepaneBTuueckuii 3gdekr 19 coenuHeHuit cornacHo HacToseMy u3oope-
TEHHIO. YKa3aHHbIE COCAMHEHHS BBOAUJIM B TeueHHe 14- uau 28-IHEBHOrO MepHoaa, M0 OKOHYAHUHU KOTOPOTO
OTIpeIeISIN YPOBHH NENTUAOB A3 B IJ1a3Me U roJIOBHOM MO3re s)uBOTHBIX TgCRNDS.

B maHHOM mpuMepe HUCIOJIb30Balld CaMIIOB M CAMOK TPAHCT'e€HHBIX Mblleit u3 3 U 4 mokosnenuit B6C3F1 u
UM €XEJIHEBHO MOJKO)KHO MM MEPOPaJbHO BBOAMIM OJHO U3 HECKOJIBKHUX COENMHEHUH B TeueHue 14 mnu 28
JHel. I onpenesieHus yKa3aHHbIX )KMBOTHBIX M3 3 U 4 MOKOJICHHs] BO3BPATHOTO CKPELIMBAHUSA B TAHHOM MPO-
TOKOJIE UCob30Bau cienyourre cokpammeHus: TgCRNDS8-2.B6C3F1 (N;); TeCRNDS8-2.B6C3F1 (Ny).

KonTtpomnsHble )XHBOTHBIE (Tpynma 1) cOCTOSUIM U3 KMBOTHBIX, HE HMCIMOJB30BABIIUXCS PaHEE B OIMBITAX,
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TgCRNDS8-2.B6C3F1 (N3) B Bo3pacte 11+1 Hemenb. YKazaHHbIX MbIIIEH HCMOJb30BAIM JIA ONpPEACIEHUS
ypOBHE# A} B 1mi1a3mMe ¥ TOJIOBHOM MO3T€ TPAHCT€HHBIX MBIIIEH, HE UCIOJIb30BABLIMXCS PAHEE B OMbITAax, B Ha-
yaje JeUeHHs.

Hauunas ¢ 11-HenenpHoro Bospacta (1 Hemess) )KUBOTHBIM €KEJHEBHO BBOJHIIM COOTBETCTBYIOIIEE Jie-
yeHue B TeueHue 14 wiu 28 aHeit (rpynmnsl 2-21) B 1o3e 250 mr/kr B 10 MJI/KT TOJIBKO HOCUTENS (BOJA; rpyrina
2) unm Tonbko 1% merunuesmonossl (rpymna 21). Crnocob BBeneHUs OBUT MOJKOXKHBIM JUIS BOJOPACTBOPUMBIX
COECIMHEHUH M MEePOpabHBIM I COSTUHEHHH, COMMOOUIM3UPOBaHHBIX B 1% Metunemonao3sl (ML 1%). Tlo
OKOHUYaHMH NepHoJa JIeUeHUs] COOMpaiu IiasMy M nepdy3UpOBaHHBIN TOJOBHOM MO3T JJIS KOJMYECTBEHHOTO
oTpeneeHus YpOBHEH Af.

Cucrtema A1 IPOBEACHHUS UCTIBITAHUM

Bunbr: MeImm

JInHusa: TgCRND8-2.B6C3F1 (N;) m (Ny)
TeHOTUN hAPP +/-

Ilom: CaMUbl 11 CaMKu

BospacT Ha 1 neHb: 11 £+ 1 Henmerb

Macca Tesa Ha 1 OeHb: or 10 go 30 r

KonmuecTBO XMBOTHBIX
lcxonHoe 3HaueHue: S8
/rpynna Ha 1 neHb:

O6paBoTaHHEIE HOCHUTEJIEM
12-15
n JIEKAapCTBOM:

OcHoBaTesiert TgCRND8-2 npuobperanu B lleHTpe HayYHBIX
[locTaBWMKM uccienoBaHumn no BOIlpoCam HelipoleTreHepa TUBHBIX

sabosieBaHmMil, yHUBepcureT TopoHTo. JMHGpenHex B6C3F1

npuobperamn y komnaHumm Charles River (Keebek,

Kanana) .

MBbl1eif, UCTIOIb30BAHHBIX B JAHHOM HCCIIEIOBAHUM, NOTyYald U3 BOCIIPOM3BOACTBEHHOH KOJIOHUH B HH-
crutyte Armand Frappier ¥ akKJIMMaTH3UPOBAJIHU B YCIOBHSX COJIEPKaHHsI XXMBOTHBIX MEPE HAUaIoM UCCleno-
BaHUs. JKUBOTHBIX pacnpeessyii B COOTBETCTBUU C BO3PACTOM U MOJIOM Ha CIEAYIOLIME YKCIEPUMEHTAIbHBIE

IPYIIIBI
['pynmns! mblnei

Tpynna N Jleuenne CyTouHass moka MponomxurensHOCTL
(Mr/xr) JeyeHuss (mHen)

1 KoHTpoJsibHasa Ipynna HO HO

2 Boma HO 14 n 28

4 BY 250 14 n 28

6 cv 250 14 n 28

12 cY HO 14 n 28

15 BW 250 14 n 28

16 BZ 250 14 n 28

18 BX 250 14 n 28

20 DC 250 14 n 28

21 Merunuesmonosa 1% 100 14 n 28

22 DD 250 14 n 28

23 DH 250 14 n 28

24 DM 250 14 n 28

25 DX 250 14 n 28

26 DY 250 14 n 28

27 DZ 250 14 n 28

28 ED 250 14 n 28

29 EG 250 14 n 28

Habmonenue 310pOBbst )KUBOTHBIX.

Bcex KMBOTHBIX CXKCIAHCBHO 06C.IIeI[OBaJ'[I/I Ha MNPHU3HAKW HAJIAYUA 6OIIC3HI/I, Koraga ux 6paJm YTpPOM Ha
CKCOHECBHOC JICUCHHUE, U IBA pa3a B CYTKU IJIA NIPOBEPKH ru0eH >KMBOTHBIX (OZ[I/IH pa3 B CYTKH IO BBIXOOHBIM H
npa3aHukaM). TimatenabHbId OCMOTP MPOBOAMJIM B Havalle JICUSHHs, OJIMH pa3 B HEACNIO B TEUECHHUE MCCIEA0BA-
HHUS ¥ OJIMH pa3 Mepel OKOHuYaTeNbHBIMH mHpoueaypaMu. [Ipu HeoOXOAMMOCTH MPOBOAMIM Oojiee YacThiit Oc-
MOTP. ['ubenb u Bce HHOWBUAYAJIbHBIEC KJIMHHYCCKUE NMPHU3HAKHU 3aITUCBIBAJIM IO OTACJIBbHOCTH. I/IH,E[I/IBI/IZ[yaJIB-
HYIKO MacCCy Te€Jjila 3aluCbhiBajid MPpU paHAOMU3AalWU, OAHWH pa3 B HCACIIO B TCUCHUC HCCIICAOBAHUA U OJAUH pa3
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nepen OKOHYATeIbHbIMHU MPOLELYPaMH.

COop obpa3uos.

B Bo3pacte 11£1 Henmenst 111 KOHTPOJBHOM IPYNNbI U MO OKOHYAHUHW mepHona jeueHus (14 unu 28 nuen)
qutst rpynn 2-21, yepe3 24 4 noce nocieIHero BBeAEHHsI COEANHEHHs! SKUBOTHBIX YCBIMIISIIN U coOupaiu oOpas-
uel. Kpoeb o6bemom npumepro 500 Mk codupaiu U3 opOUTaIbHOM Na3yxH M XPaHWIM Ha JbAy OO0 LUEHTPUDY-
rupoBanus npu 4°C MuHUManbHOM ckopocTbio 3000 06/MuH B TeueHue 10 MuH.

OO6pasup! m1asmbl cpazy 3amopakuBaid W xpaHuiau npu -80°C no aHanmuza. ['010BHOH MO3r H3BIEKAH,
3aMOpakuBaIk ¥ xpaHuiau npu -80°C no aHanu3za.

Uzmepenne ypoBHeit AP.

['o510BHOM MO3r B3BELIWBAIN B 3aMOPOXXEHHOM COCTOSIHHM M FOMOTEHH3UPOBAIH ¢ 4 0ObeMaMH JIeJsTHOro
50 MM Oydepa Tris-Cl ¢ pH 8,0, ¢ kokreiinem HHrHGuTOpOB nporeasbl (4 mi Oydepa Ha | T BAAKHOTO roJ0BHO-
ro mo3ra). O0pasusl uenrpudyruposaiu npu 15000 g B TeueHre 20 MHH U IEPEHOCHITH HANOCATIOUHBIH PACTBOP
B YHCTYIO MpoOupky. 150 Mi kaxkaoro HagocanouHoro pacreopa cMetnBainu ¢ 250 mkn 8M ryannans-HCI/50
MM Tris-HCI, pH 8,0 (otHowenue 0,6 06. Hanocanouynoro pacreopa:l 06. 8M ryanuaunuit/Tris-HCI, 50 MM,
pH 8,0) u noGasmsinu 400 mxn SM ryanuanuuii/Tris-HCL, 50 MM, pH 8,0. IIpoOupku nepememnBany Ha BOp-
tekce B TedeHue 30 ¢ u 3amopakuBanu npu 80°C. INapannensHo obOpabarbiBanu ocanok B mpobupke 7 06. SM
ryanuanH-HCI/50 MM Tris-HCI, pH 8,0 (7 ma ryaHnantna Ha 1 r BIaKHOrO rOJIOBHOIO MO3ra), epeMeLinBaiu
Ha BopTekce B TeueHue 30 MuH 1 3amopakuBaiy npu 80°C. OOpasibl oTTanBaal NpH KOMHATHOM Temneparype,
obpabareiBanu yibrpasBykom npu 80°C B Teuenue 15 MuH U cHOBA 3aMopaskuBaiu. [{uki nosropsiiu 3 pasa 1o
JIOCTHXKEHUsI OJHOPOAHOCTH M CHOBA OxJiaxkaayid obpasuel 10 80°C no ananm3za.

YpoBuu AP oueHuBanu B o0Opasuax Miasmbl U FOJIOBHOTO MO3ra ¢ MOMOLIBIO TBEPA0HA3HOr0 MMMYHO-
(dbepMeHTHOro aHayiM3a, UCHoNb3ysi (ayopumerpuueckde HabOpbl s TBEPHO(A3HOr0O HMMYHO(DEPMEHTHOIO
aHanu3a yenoeyeckoro AB40 u AB42 xomnanuu Biosource (kar. Ne 89-344 u 89-348) no pekoMeHI0BaHHBIM
MeroaukaM npousBoautesnsi. OOpasLbl OTTauBalM NPH KOMHATHOH TeMreparype, oOpadaTbiBaiy yIbTPa3ByKOM
B Teuenue S5 muH npu 80°C (0oOpaboTka yabTpa3BYKOM FOMOIEHATOB FOJIOBHOIO MO3ra, oOpasipbl Mia3mbl He
oOpabarbiBaiid yJIBTPa3ByKOM) U XpaHWiu Ha Jbay. [lentuap Af3 ynasnusanu, ucnons3ys 100 Mxn pasbdasnen-
HbIX 00pa3LoB 1/ BHECEHHs Ha IUIAHLIET, U MHKyOupoBanu Oe3 BcTpsixuBanus npu 4°C B TeueHue Houu. OO-
pasipbl acnUpUpoOBalid U 4 pasa, MPOMbIBAIH JIYHKH NPOMBIBOYHbIM Oydepom u3 Habopa s TBeprodasHoro
ummyHo(depmeHnTHOro ananusa Biosource. obaensuin autu-AfB40 unu aHtu-Af42 KPOJHUYBIO MOJHUKIOHATBHYIO
aHTHCHIBOPOTKY (crneuuduyeckyro k nenrtuay AB40 unu AB42) (100 M) U MHKYOUPOBAIM IUIAHILET MPH KOM-
HaTHOHM TeMmmeparype B Te4eHHe 2 4 NpH BeTpsixuBaHuH. JIYHKH aciupupoBasiv U 4 pasa npoMbIBalIH, 3aTeM 10-
6aemsini 100 MKJT @aHTHKPOJIMYBETO aHTHUTENA, MEUYEHHOTO 1eouHoi docdara3oit, 1 HHKYOHPOBAK MPH KOM-
HaTHOH Temrieparype B TeUeHHe 2 4 NMpH BCTPSIXMBaHWM. 3aTeM IUIAHIIEThl 5 pa3 MPOMBIBAIM M 100aBNIsIM Ha
manwet duyopecuentHeiii cyoerpar (100 mki). [lnanmer uHKyOHUpOBaiu B TeueHHe 35 MUH NPU KOMHATHON
TEMIIEPATYPEe U CYMTHIBAJIM UIAHLLET, HCIIONb3YsI TUTPOBAIbHBIN MIAHIIET-PUIED, IPH JJIMHE BOJHbI BO30YK1e-
Hus 460 HM U ucnyckanusi 560 HM.

CoenuHeHHs OLEHHBAIM HA OCHOBAaHHWH MX CIOCOOHOCTH MOZYJIMPOBATh YPOBHH nenTuaoB AP B mnasme u
COJepKaHHUIO LiepedpabHbIX PaCTBOPHMbIX/HEPACTBOPHMBIX BEILECTB B FOJIOBHOM Mo3re. YpoBHH A, HaGmto-
JaeMble B M1a3Me M FOJIOBHOM MO3re HBOTHbIX, IT0IBEPXKEHHBIX JIEUEHUIO, HOPMHPOBAIIH, HCIOJIb3Ys 3HAYEHHUS]
KOHTPOJIbHBIX TPy, 00paboTaHHbIX HOCUTENEM (BOJOH) HIIM METHIILIEJUTIONIO30H, U KJIaCCH(HUUUPOBAIH B CO-
OTBETCTBHM C cujIoH (papmakosornyeckoro sddekra. Pesynbrarsl 1eMOHCTPUPYIOT YpOBHH nentuaoB AP B
rasme U rosnioBHoro mosra mbiined TgCRNDS, o6paboranHbix B TedeHue 14 nHed unu 28 nHeH coennHEeHUIMH
COTJIACHO HACTOSIIIEMY H300pETeHHIO.

[pumep 12. Cunres 3-(MeTOKCUKApOOHU ) LUKIIONEHTAH- ] -Cyib)OHOBO# KuCIOTHI (coenunenue 2028).

o Cramzl O Cramiz2 HO Cragna 3 MsO

D—-COZH AR COMe COMe . \O-colrvle
Cramuz 4 AcS Crama’  yo.s

. co,Me

D—CO,MG

Coemmerme 2028

Cranusi 1. CuHTe3 MeTHII-3-0KCOLIMKIIONEHTaH- | -kapOokcuara.
3-Okcouukionenrtas- 1 -kapoonosyto kucinoty (10,0 r, 78,13 mmonb, 1,0 3kB.) pacTBOpsIH B METaHOJE
(100 mn) u oxnaxxaanu pacrsop a0 0°C. 3arem no0OaBisiid CEpHYIO KHUCIOTY (2 MJI) M HarpeBald CMECh NPH
80°C B Teuenue 6 u. [locne 3aBepiueHHs pacXOAOBaHUs HUCXOJHOTO BELIECTBA PACTBOPHUTENH BbIMAPUBAIH U3
PEAKUHOHHON CMECH MPH MOHHKEHHOM JaBJIEHHH W TaCHUJIH MOJIyYeHHOE HEOouHlleHHoe BelecTBo BoaoH (100
mit). 3areM cMech 3KCTparupoBaiid 3tunaueratoMm (2x100 mi1) U CHOBA NMPOMBbIBAIM OObeIUHEHHBIH (QUIbTpAT
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HACBIIICHHBIM BOJHBIM PacTBOpoM OukapOonara Hatpus (1x 100 mu), 3atem Bomoii (1x100 mur). 3aTem opraHu-
YECKHUIl IKCTPAKT CYIIUIH Hax O0e3BoAHbIM Na,SO,, (PUIBTPOBAIM U BHIMAPHBAIM PACTBOPHUTENM M3 (PUIBTpATa
NpPU MOHI)KCHHOM JABJICHHU C MOJYYCHHEM YKA3aHHOTO B 3arOJIOBKE MPOAYKTA B BHIC OCCUBETHOM KHIKOCTH
(10,0 r, 91,0%). XKXX-MC: Y®-HeaktuBHoe coeauHenue. MC, paccumrano nas [M] 142,06 u HaiineHO
[M+H,0]" 159,96.

'H SIMP (400 MTI', CDCLy): 8 3,73 (c, 3H), 3.17-3,09 (M, 1H), 2,55-2.24 (M, 4H), 2.21-2.04 (v, 2H).

Cragus 2. CuHTe3 METHI-3-THAPOKCHIMKIIONC HTAH- 1 -kapOOKCHIaTa.

Mertun-3-okcouukaoneHran- 1-kapookcunar (1,0 r, 7,04 mmomb, 1,0 3kB.) pacteopsiau B TI'® (10 mu) u
oxmaxkaamu cmeck 10 0°C. 3arem no6assamu copruapun Hatpus (0,32 r, 8,45 Mmous, 1,2 3KB.) U MEpEeMEIIUBA-
JH CMECh B TeucHHE 12 u. Bo BpeMs mepeMEIMBAaHUS TEMIEPATYPY CHCTEMBI OCTAB/ILIM MOCTEMICHHO MOBHI-
IIATHCS A0 KOMHATHOM Temmeparypbl. [Tocne 3aBeplueHus pacXOJOBAHUSA UCXOJHOTO BCILECTBA CMECh TACHIIH
HACBIIICHHBIM BOJHBIM PAcTBOPOM Xjopuaa amMMmoHus (10 mur).3aTeM CMECh IKCTPATHPOBANM ITHIALCTATOM
(2x10 mum). OpraHuyecKHi IKCTPAKT OTACILIIH, CYIIHIM Hax 6e3BoaHbIM Na,SO,, GHIBTPOBATH U BHINAPUBAIH
PACTBOPUTENM U3 (PUIBTPATA C MOTYUCHHEM HCOUMINCHHOTO OCTATKA. [1OMyYCHHBIH HEOYMINCHHBIH OCTATOK
OYHMINATH KOJOHOYHOH xpoMmarorpaducii Ha cumukarene 100-200 mem, ucnons3ys rpaaueHt 0-25% 3Tunanera-
Ta B ICKCAHC B KA4ECTBE 3MrocHTA. Ppakuuu ¢ TpeOyeMbIM MPOIYKTOM KOHICHTPHPOBAIH C MOIYUYCHUEM YKa-
3aHHOTO B 3arOJIOBKE MPOAYKTa B BHIAE OccuBeTHOM >kuakoctd (0,7 T, 70,0%). UACP-MC: uyucrora 98,23%.
MC, paccuurano aas [M] 144,08 u Haitneno [M+H]™ 145,00.

'H SIMP (400 MI', CDCLy): 8 4,31 (e, 1H), 3,70-3,67 (M, 3H), 2.89-2,79 (m, 1H), 2,09-1,74 (m, 6H).

Cragus 3. Cunre3 MeTua-3-((METUIICY Tb(OHUIT)OKCH ) IUKJIONICHTAH- | -kapOOKCHIaTa.

Metun-3-ruapokCUIUKIoneHrau- 1 -kapookcunar (0,7 r, 4,86 mmomp, 1,0 3xB.) pacrBopsaau B XM (10
M) ¥ oxJaxkaamu pacteop A0 0°C. 3arem goOaBmsmu MeTaHCynbhoHuIxaopua (0,56 M, 7,29 mmons, 1,5 3kB.)
u TpudTHIAMUH (2,0 M, 14,58 MMmoub, 3,0 3KB.) U NEPEMEIIMBATUY CMECH B TEUCHHUE 4 4, BO BPEMS YKAa3aHHOIO
HEepHOA TEMIIEPATYPy OCTaBIM NOBhIIIATHECA OT 0°C 10 KOMHATHOM Temmeparypsl. Ilocne 3aBepieHus pac-
XOJ0BaHHA HUCXOJHOTO BCIICCTBA PEAKUUOHHYIO CMeCh pa3daBiasamu Boaod (10 ma) u skcrparupoBamu XM
(2x10 mu). OpraHuyecKHi 3KCTPAKT OTACILIIH, CYIIMIM Hax 6e3B0AHbIM Na,SO,, (GHIBTPOBATH U BHIAPUBAIH
PACTBOPUTENH U3 (DPUIBTPATA MPH MOHMXKCHHOM JABJICHUH. [10MyUYCHHBIH HCOUMIICHHBIA OCTATOK OYHMINATH KO-
JIOHOYHOHM xpomarorpagueii Ha cumukarenae 100-200 mem, ucnonas3ys rpaaueHT 0-25% EtOAc B rekcaHax B
Ka4eCTBE 3MocHTa. Dpakiyu, CoaepKame TpeOyEeMbIH MPOIYKT, KOHICHTPUPOBAIH C IMOIYYCHHEM YKA3aHHOTO
B 3aroJIOBKE COCAUHEHUsA B BUAC OecuBeTHO# skuakoctu (0,70 r, 70,0%).

'H SIMP (400 MI', CDCLy): 3 5,15 (¢, 1H), 3,70 (c, 3H), 3.0 (c. 3H), 2.86-2,77 (M, 1H), 2,34-1.86 (M, 6H).

Cranus 4. CuHTe3 METHII-3-(ALETHITHO ) HUKJIONICHTAH- | -kapOOKCUIaTa.

Metun-3-((MeTUICY Tb()OHUIT)OKCH) UK JIONICHTAH- | -kapOokcumat (6,6 r, 29,72 mmoib, 1,0 3kB.) pacTBOpS-
i B JIM®DA (66 mi). Jobasmsanu tHoauerar kamus (5,0 r, 44,59 mmous, 1,5 3kxB.) u Harpesaau cmechk mpu 60°C
B TeueHue 16 u. Tlocie 3aBeplueHUS pacXOAOBAHUA MCXOJHOTO BEILECTBA PEAKUMOHHYH) CMECH OXJIAXKAAIU J0
KOMHATHOH TEMIEPATyPBl U pa30aB/LIH XOJIOIHOH BOAOU (66 MiI). 3aTeéM CMECh 3KCTPArHPOBATH JHUITUIOBBIM
a¢upom (2x132 mur). OpraHuyeCKUH SKCTPAKT CHOBA MPOMBIBATH XOJOAHOH Bomoi (1x132 mu), 3atem xomnona-
HBIM HACBIIICHHBIM COJIEBBIM pacTBOpoM (1x132 mu), cymmm Hax 6e3BoansiM Na,SO,, puisTpoBamM U BbINA-
PHBATH PACTBOPUTENH M3 (PHIIBTPATA MPH MOHHKCHHOM JABJICHUH. [10yUCHHBIH HCOUYMIICHHBIH OCTATOK OYH-
AT KOJOHOYHOH xpomarorpadueii Ha cunukarene 100-200 mem, ncnons3ys rpaaueHt 0-12% EtOAc B rekca-
HAX B Ka4eCTBE 3mocHTa. Opakuuu, comepkammue TpeOyEeMBblif MPOAYKT, KOHICHTPHPOBAIH C MOIYYCHUEM YKa-
33dHHOTO B 3aroJIOBKE COCIMHCHHA B BHAC OecuBeTHOH >MAkocTH (3.4 1, 57.0%). XKXX-MC: uyucrora
[(35,99%+62,89%), cmech mmc-u3oMepa 4 TpaHc-uzomepal. MC, paccuurano i1 [M] 202,07 u HaiacHO
[M+H]" 202,99.

'H SIMP (400 MI'n, D,0): 3 3,86-3,77 (M, 1H), 3,71 (c, 3H), 3,07-2,97 (m, 1H), 2,50-2,40 (v, 1H), 2,35 (c,
3H), 2,32-1,78 (M, 4H), 1,77-1,6 (M, 1H).

Cragus 5. Cunre3 3-(METOKCHKAPOOHHIT) IMKJIONICHTaH- 1 -Cy Tb(hOHOBOH KUCIOTHI (CoeauHeHue 2028).

Mertun-3-(aueTuaTHo ) HMKI0neHTaH- 1 -kapookcunar (3,3 r, 16,33 mmoms, 1,0 3kxB.) pacteopsami B AcCOH
(30 mm). JobGasmsamu Tpuruapar auerara Hatpus (2,22 r, 16,33 mmons, 1,0 3kxB.) u 33% H,0, (16,6 M, 146,97
MMOJIb, 9,0 3kB.) U Harpesaau cMech mpu 60°C B TeueHue 16 u. [locne 3aBepIICHUS PACXOIOBAHMA UCXOTHOTO
BCIICCTBA PCAKUHOHHYK CMECHh OXJAKIAATH J0 KOMHATHOH TEMICPATyphl M BHIMAPHBAN PACTBOPUTCIU MPHU
NOHUXKEHHOM JaBneHUH. [10TyueHHBIN OCTaTOK pacTBOpAIH B BoAe (30 MiI) M MpOMBIBAIM 3THIALETATOM (2x30
MJ). BoaHbIM CI0H KOHLEHTPHPOBAIM NMOJ BAKYYMOM C NOJYYEHHEM 2,9 I HEOUULICHHOIO coeauHeHua.0,3 r
HEOUYHMINEHHOTO COEIMHCHHS ouuinanu mpenapatuBHod B3OXXX Ha mpemaparusHoii kononke Atlantis HILIC.
Opakuuy ¢ TpeOYEMBIM MPOIYKTOM KOHICHTPUPOBAIU U THO(DHIHZUPOBAIH C HOTyUYCHUEM coenuHeHus 2028 B
BuAae 6emoro TBepaoro sewectra (0,03 r, 10,0%). UCP-MC: uncrora 95,68%.
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[Tpumep 14. Cunres 3-(6eH3unkapOaMOMIT )IUKIIONEHTaH- | -CynbhOHOBOH KucnoTh (coeauHenue 2030).

HOAS o
+ — NH
OMe NHz {

Fh
Coepmenme 2028 Coeporayore 2030

Coenunenue 2028 (0,3 r, 1,44 mmonb, 1,0 5kB.) pacTBopsuik B OeH3unamune (3,0 MIT) U HarpeBajid CMeCh
npu 80°C B Teuenne 16 4. Ilocne 3aBepieHUsT PacXOMOBaHMS HCXOJHOIO BEIECTBA PEAKIMOHHYIO CMECh pas-
6aensitn Bomo# (10 M) u npombiBan JIXM (2x10 mi) u stunaunerarom (2x10 mi). [TonyyeHHbI# BOoAHBIA ci10#H
KOHLIEHTPUPOBAIH NPH IOHMKEHHOM JABJIEHHH M OYHIIATH MOTyYeHHOE HEOUHINEHHOE BEIIECTBO NpernapaTuB-
Hoit BOXKX Ha xononke Waters Sunfire C18 OBD. ®paxuuu ¢ TpeOyeMbIM MPOAYKTOM KOHLEHTPHPOBAIH H
nuodunu3upoBani ¢ nonydeHuem coenunHenus 2030 B Buzme Oemoro TBepmoro BewtectBa (0,03 r, 7,35%).
KXMC: gucrora 99,60%.

IMpumep 15. Cuntes coenunenus 2055.

a
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BocM o HCI-IIN o ChbzN o col ChzN o
9 o o Q
“ “\ \ d N
HOS HOZE
Cramun §
Cragun 5 Clﬂ{ko p@o
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.
ph Ph

Cranus 1. Cunre3 metun-(2S,4R)-4-((MeTHICYIB()OHMIT)OKCH ) TUPPONTHANH-2-KapOOKCHITATa THIPOXIOPHIA.

1-(tpet-bytun)-2-metun-(2S,4R)-4-((MeTuncynbhOHUT )OKCH )TUPPOIHAUH- 1, 2- tukapbokcunar (30,0 T,
92,9 mmorb, 1,0 3kB.) pactBopsiin B 1,4-muokcane (150 M) u oxnaxmanu pacteop g0 0°C. 3arem noGaBmsiiu
4u. HCI B 1,4-muokcane (150 mi) u mepeMerunBaid CMech B TedeHue 48 4, 1 BO BpeMs yKa3aHHOTO MepHOAa
TeMIepaTypy OcTaBisiid noseiarbes or 0°C 1o xoMHaTHOH Temmneparypsl. [locne 3aBeplueHus pacxoI0BaHHUs
HCXOJHOTO BEILECTBA PACTBOPHTEINH BBINAPUBAIN M3 PEAaKLIMOHHON CMECH NPH NMOHWKEHHOM JaBJI€HUH U PacTH-
paJii MOJTY4YEHHOE HEOUHIIEHHOE BEIECTBO C AUATHIOBBIM 3HPOM M IEeHTAaHOM. BrInasiiee B 0camok TBEpIOe
BEIIECTBO OT(HHUIBTPOBBIBATH U CYIIMIIH MOJ BaKyyMOM C IONyYE€HHEM YKa3aHHOTO B 3arojIOBKE MPOAYKTa B
Buze Oenoro TBepaoro Bemectsa (23,4 1, 98,0%). XKXMC: Y®-neaktuBHOoe coenunenrne. MC, paccuuTaHo ajs
[M] 223,05 u naiineno [M+H] 224,16.

Cranus 2. CunTtes 1-6en3un-2-metuin-(2S,4R)-4-((MeTunCYy 1bGHOHUIT)OKCH ) TUPPOTHIHH- 1 ,2-
JIuKapOoKcUIIara.

Metun-(2S,4R)-4-((MeTuncyab(pOHNUIT)OKCH ) THPPONUANH-2-kapOokcuiaara ruapoxiaopua (23,0 r, 88,8
MMmonb, 1,0 3kB.) cycnenanpoBain B AXM (230 mu) u oxnaxaanu cMech 10 0°C. 3arem n0o0aBnisiy TpUITHIA-
muH (124,0 M1, 888,0 mmosb, 10,0 3kB.) u CbzCl (50% pactBop B Tomyone, 33,4 mi, 97,7 mmons, 1,1 3kB.) 1
HepeMeLInBalll CMeCh B TedeHHe 72 4. Bo BpeMs mepemelunBaHUs TeMIEpaTypy CHCTEMBbl OCTABISUIM IOCTe-
NEHHO MOBBIIATHCS [0 KOMHATHOW Temmeparypbl. llocie 3aBeplieHHs pacxOJOBaHHUs HCXOTHOIO BELIECTBA
cMech pa30aBIIsIH XONOAHOW BomoH (230 MiT), OpraHMYecKHid 3KCTPAKT OTIEINSUTH M ITPOMBIBATH XOJIOJHOW BO-
Jo# (2x230 mut). 3aTeM CYILIHIM OPraHHYECKHH 3KCTPaKT Hax 6e3BoaHbIM Na,SO,, GUIBTPOBANTH U BhITAPHBATH
pacTBopuTend H3 (QuiabTpaTa ¢ NOTYYEHHEM HEOUYHINEHHOrO OCTarka, KOTOpPbIA ouHInand  Gism-
xpomarorpadueit Ha cunukarene 230-400 mew, ucnons3ys rpagueHT 0-5% meraHona B JIXM B kadecTBe 3ro-
enta. Dpakuuu ¢ TpedyeMbIM MPOAYKTOM KOHIIEHTPHPOBAIK C MOJNyYEHHEM YKA3aHHOIO B 3arOJIOBKe MPOAYKTa
B BHjie OecuBerHO# xuakocta (22,3 r, 70,0%). XKXMC: uucrora 91,58%. MC, paccuurano mis [M] 357,09 u
Haitneno [M+H]" 358,05.

'H SIMP (400 MI', CDCly): § 7,36-7,32 (m, SH), 5,30-5,03 (M, 3H), 4,56-4,48 (m, 1H), 3,98-3,80 (M, 2H),
3,78 (¢, 1,5H), 3,56 (¢, 1,5H), 3,04-3,02 (&, J=8,8 'y, 3H), 2,71-2,62 (M, 1H), 2,31-2,27 (M, 1H).

Cranus 3. Cunres 1-6en3un-2-meruin-(2S,4S)-4-(aueruntuo )mupponu qun- 1, 2- nukapOokcunara.

1-bensuin-2-metnn-(2S,4R)-4-((MeTuncynbhOHUT )OKCH ) THPPOIHAUH- 1, 2- nukapbokeuiar 3b (22,3 r, 62,5
MMoJb, 1,0 3kB.) pactBopsuix B IM®A (220 mn). Jobasnsnu tuoanerar kaius (10,7 r, 93,8 mmons, 1,5 3kB.) 1
HarpeBanu cMmech npu 80°C B Teuenue 16 4. [locse 3aBepineHHss pacXxOq0BaHHUs HCXOTHOTO BEIIECTBA PEAKIIH-
OHHYIO CMECh OXJIaXKJAJId JO KOMHATHOHM TeMIeparypbl ¥ pa3OaBisid XONoaHoH Bogo (220 mir). 3ateM cMmech
3KCTParupoOBaid AMITHIOBBIM 3upom (2x440 mi). OpraHudeckuid SKCTPaKT CHOBA MpOMbIBANTH Boxo# (1x440
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MJI), 3aT€M HACBILIEHHBIM COJIeBbIM pacTBOpoM (1x440 mu), cymmnu Han 6e3BoaHbiM Na,SO,, dunsTpoBamu u
BbIAPHBAJIN PACTBOPUTENH M3 QUILTPATA MPU MOHIKEHHOM JAaBieHUU. [TonyueHHbI HEOUYMIEHHBIH OCTATOK
ountnanu ¢pau-xpomarorpadueii Ha cunukarene 230-400 mew, ucnonb3yst rpagueHt 0-15% EtOAc B rekcaHax
B KaudecTBe doeHTa. Ppakiuy, conepxaiiyue Tpedyemblil NPOAYKT, KOHLEHTPUPOBAM C MOJyYEHHEM yKa3aH-
HOTO B 3aroJIOBK€ COEIMHEHHS B BHMIE KOPUYHEBOH Bs3Kkoi xuakoctd (14,5 r, 69,0%). )KXMC: uucrora
85,24%. MC, paccuurano ans [M] 337,10 u naiineno [M+H]" 338,04

"H SIMP (400 MTI'y, CDCl5): § 7,36-7,31 (M, SH), 5,22-5,03 (m, 2H), 4,46-4,39 (M, 1H), 4,11-3,96 (m, 2H),
3,77 (¢, 1,5H), 3,58 (¢, 1,5H), 3,45-3,38 (M, 1H), 2,80-2,69 (M, 1H), 2,32 (c, 3H), 2,03-1,96 (m, 1H).

Cranus 4. CuHte3 (3R,5S)-1-((6en3unokcu)kapOOHU)-5-(METOKCUKAPOOHHIT) TUP PO INH-3 -
cy1b(HOHOBOI KUCIIOTBI.

1-ben3un-2-metun-(2S,4S)-4-(auerunruo)nupponuaut-1,2-aukapbokcunar 4b (1,5 r, 44 5 mmons, 1,0
3kB.) pactBopsuiu B ACOH (15 mu). JoGasnsinu tpuruapar auerara Hatpus (0,6 r, 4,45 mmonb, 1,0 3kB.) u 33%
H,0, (4,53 mi, 40,1 Mmmoub, 9,0 3kB.) u Harpesanu cmech npu 80°C B Teuenue 16 4. [Tocne 3aBeplieHus pacxo-
JOBaHUs] UCXOJHOrO BELIECTBA PEAKLMOHHYIO CMECh OXJIaXJalu A0 KOMHATHOHN TeMIEepaTypbl U BbIMapUBAIU
pPacTBOPHUTENH NPH MOHIKEHHOM naBieHuu. [lonyueHHbIi ocTaToK pacTBOpsuiu B Boxe (15 Mi) M mpomsIBanu
EtOAc (2x15 mur). Boauslii cyioii KOHLIEHTPUPOBAIX MOA BaKyyMOM C noiydeHueMm 1,44 r HEOUHLIEHHOrO COo-
enuneHus. 0,1 r HEOUUILEHHOrO COeAMHEeHHs ouuinanu npenaparusHoii BOYKX Ha xononke Waters Sunfire C18
OBD. ®pakuuu ¢ TpedyeMbIM NPOAYKTOM KOHLEHTPHUPOBAIU U THOPUIUZUPOBAIH C MOJyYEHHEM YKa3aHHOIO B
3aroJioBke npoaykra B Buae Oenoro teepaoro Bewectsa (0,05 r, 47,4%). XKKXMC: uuctora 97,81%. MC, pac-
cuutano aist [M] 343,35 u Haiineno [M+H]" 344,03.

'H AMP (400 MI'u, D,0): & 7,47-7,38 (m, SH), 5,23-5,05 (M, 2H), 4,63-4,54 (M, 1H), 4,07-3,97 (M, 1H),
3,76 (¢, 1,5H), 3,61 (¢, 1,5H), 3,77-3,61 (M, 2H), 2,80-2,72 (m, 1H), 2,41-2,35 (m, 1H).

Cranus S. CuHnre3 (3S,5S)-5-(6en3unkapdbamonn)- 1 -((GeH3MITOKCH)KapOOHHMIT ) TUP POTUAHH-3 -
Cy1b(HOHOBOM KUCIIOTHI.

(3S,5S)-1-((6en3nnokcu)kapOOHHIT)-5-(METOKCUKaPOOHHIT ) TUPPONUAMH-3 -CyIbhoHOBYI0 Kucioty (0,3 T,
0,87 mMoub, 1,0 3kB.) pacTBopsiiu B Oexsunamute (3,0 min) 1 Harpesanu cmech npu S0°C B TeueHue 16 4. [Tocne
3aBepLUIEHHs] pACXOAOBAHHUS HCXOAHOTO BEIECTBA PEAKLIMOHHYIO cMech pa30aBiisiiu 3TunaneraroM (15 mi), Bbl-
naBsliee B OCaJ0K TBEPJOE BELIECTBO OT(PUILTPOBBIBAIN U MPOMbBIBAIN AMITHIOBBIM 3GHpoM (2x9 mi). 3atem
OCTaTOK CYLIMJIM MO BaKyyMOM C nojydeHueM 0,3 r HeouuIleHHOro coenuHeHus. 0,1 r HEOUUIIIEHHOTrO COenU-
HeHus1 ouninanu npenapatusHoii BOXXX Ha xononke Waters Sunfire C18 OBD. ®pakuuu ¢ TpedyembiM mpo-
JyKTOM KOHLIEHTPHPOBAIM U JMOGUIM3UPOBAIIH C NOJYUYE€HHEM YKa3aHHOTO B 3arojIoBKe NMPOAYyKTa B BUAeE Oeso-
ro TBepaoro Bemectsa (0,029 r, 23,5%). XKXMC: uucrora 96,91%. MC, paccuurano st [M] 418,12 u HaiineHo
[M+H]" 419,10.

'H SIMP (400 MTI'w, D,0): 8 7,41-7,22 (m, 10H), 5,19-5,03 (m, 2H), 4,46-4,02 (m, 4H), 3,77-3,75 (m, 1H),
3,69-3,62 (M, 1H), 2,75 (e, 1H), 2,31-2,26 (m, 1H).

Cranus 6. Coenunenue 2055.

IIpomexxyTouHOe coenuHeHue u3 mnpenbinyueii cranuu (1,0 3kB.) pacTBOpsJIM B MeTaHOJe B aTMocdepe
azora. Jlobasnsiu Pd/C (10% mac./mac., BnaxkHocts 50% Mac./Mac.) U nepeMelunBany cMech B atmocdepe Bo-
nopona (BomOpOaHbIi OaJJIOH) NMpU KOMHATHOMH TemmnepaType B TeueHue 6 4. [locie 3aBeplieHHst pacXonoBaHus
HCXOJIHOTO BELIECTBA PEAKLIMOHHYIO CMeCh pa30aBIsiii METAHOJOM U (UIBTPOBAIU Yepe3 CJION LenuTa. 3aTtem
CJIOH LIeJIHTa TLIATENbHO MPOMBIBAIM MeTaHOJIOM (3x). CMech (uIbTpaTa U NPOMBIBOUHBIX PACTBOPOB KOHLEH-
TPUPOBAIM NPU NMOHWKEHHOM JaBlieHHH. HeounineHHoe coemHeHne pacTBOPsUIM B BoAe M GUIbTPOBAIM Yepes
LInpUuLEeBoi GuIbTp ¢ pasmepoM oTBepcTHil 0,2 MKM. @UIBTPAT KOHLEHTPUPOBAIU M OYHILAIU IMOJyYEHHOE
HeouMlleHHoe BelecTBO npenapatuBHoi BIXXX. ®pakuun ¢ tpeOyeMbIM NpOAyKTOM KOHLEHTPUPOBAIH H
JTMO(UIU3UPOBAIIH C MOJYYEHHEM KOHEYHOTO COEMHEHHSI.

ITpumep 16. Cunres coenunenus 2059.
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Cranus 1. Cunres (3S,55)-1-((6ensunoxcu)kapbonun)-S-(6uc(2-runpokcusTii)kapoaMouT) MUP PO U H-
3-cyabhOHOBOI KHCIOTHI.

(35,5S)-1-((ben3unokcu)kapOoHMI )-5-(METOKCUKAPOOHIIT) TUP POIMAUH-3-Cy TbHOHOBYIO kucaoTy (0,45 T,
1,3 mmonb, 1,0 3kB.) u 2,2'-azanauunduc(atan-1-omn) (0,41 r, 3,9 mmonb, 3,0 3KB.) CMELIMBAIN W HarpeBaju
cMech npu 80°C B Teuenue 6 4. [Tocie 3aBeplieHUsT paCXONOBAHUS UCXOQHOIO BELIECTBA PEAKLHOHHYK CMeCh
pazbasinsinu Bonoit (10 mu) u npomeiBanu JIXM (3x10 mun). [Tony4eHHbI BOAHBIN CIIOH KOHLEHTPUPOBAIHU NPH
MOHMXKEHHOM JiaBjieHUM ¢ nojydyeHueM 1,0 r HeouuineHHOro coeauHeHus. 0,5 T MOJYyYEHHOrO HEOYMILEHHOTO

HCI DH
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coenuHeHust ouniiany npenaparuBHoi BOXKX Ha xononke Waters Sunfire C18 OBD. ®paxkiuu ¢ Tpedyembim
HPOJYKTOM KOHLIEHTPHPOBAIH M JTHO(DUIH3UPOBAIH C NMOJYYEHHEM YKa3aHHOTO B 3arojOBKE NMPOAYKTa B BHIE
6enoro tBepaoro Bewectsa (0,075 r, 27,5%). JKKXMC: gucrora 97,30%. MC, paccuurano mis [M] 416,13 u
Haizeno [M+H]" 417,20.

'H SAMP (400 MI'n, D,0): & 7,48-7,38 (M, 5H), 5,16-5,06 (M, 2H), 4,89-4,84 (m, 1H), 4,04-4,02 (m, 1H),
3,80-3,22 (m, 10H), 2,73 (M, 1H), 2,16 (M, 1H).

Cranus 2. Coequnenue 2059.

CHHUMaIH 3alMTy C MPOAYKTa U3 MPEAbLIYIIEH CTaliH, KaK OMCAHO Ha CTaauu O nmpumepa 15.

ITpumep 17. Cuntes coenunenus 2056.

HO;S HO;S HO,S
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HO

Coepoenue 2056

Cranmus 1. Cunres (3S,55)-1-((0eH3unoxcu)kapdoHu)-5-(MeTHIKapOAMOWIT ) TUPPOTUANH-3-Cy b OHOBOH
KHCJIOTHI.

(2S,4S)-1-((benzunoxcu)kapdormi-4-cynshonupponuaut-2-kapoounosyro kuciory (0,4 r, 1,21 mmons, 1,0
9kB.) pactBopsid B JIM®A (4,0 M) u oxmaxpanu cmecs 10 0°C. JIoOaBimsuid UUKIMYECKHHA aHTHAPUA |-
nponandochonoBoi kucmorsl (50% B stmnauerare, 1,15 m, 1,82 mmons, 1,5 3xB.) u TpudTrnamus (1,0 m,
7,26 mmonb, 6,0 3KB.) U IepeMeLIHBaIy peakiuoHHyI0 cMmech npu 0°C B Teuenue 0,5 4. JJoOaBsId rHAPOXIIO-
pun mermwiamuda A 5 (0,164 r, 2,42 MmMonb, 2,0 3KB.) U MEPEMELIMBATH PEAKLHOHHYIO CMECh B TedeHue 48 u,
OCTaBJIAsg TeMIepaTypy MOCTENEHHO MOBBIIIATECS 10 KOMHATHOM TeMnepatypsl. Ilocne 3aBepienus pacxogoa-
HHSI HCXOJHOTO BEIEeCTBA PEaKIHOHHYIO cMech pazdasisuti Boao (10 mit) u npombiBanu JIXM (3x12 mi). TTo-
Jy4EHHBbIH BOIHBIM CIOH KOHLEHTPUPOBAIM MPU MOHMKEHHOM JABJIEHHH C MOMydeHHEM 2,3 T HEOUHILEHHOTO
coequHeHHs. 1,15 r MONMyYeHHOro HEOYHIIEHHOTO COeNWHEHMs OYMINAIH npenaparuBHoi BOXX Ha kononke
Waters Sunfire C18 OBD. ®pakuunu ¢ TpeOyeMbIM MPOAYKTOM KOHLEHTPHPOBAIH M JTHOGDHUIH3UPOBAIH C IOy~
YEeHHEM YKa3aHHOTO B 3arojIoBKe NMPOAYKTa B BHJIE Ips3HOBaTo-Oenoro teepnoro Bemectsa (0,037 r, 18,1%).
KXMC: gncrora 96,95%. MC, paccuntano ais [M] 342,09 u naitneno [M+H] 343,16.

'H SIMP (400 MI'y, D,0): & 7,45-7,36 (M, 5H), 5,22-5,01 (v, 2H), 4,39-4,34 (M, 1H), 4,10-3,99 (m, 1H),
3,79-3,59 (M, 2H), 2,74 (c, 1,5H), 2,71-2,59 (m, 1H), 2,56 (c, 1,5H), 2,25-2,17 (M, 1H).

Cranus 2. Coequnenue 2056.

CHHUMaIH 3alLMTy C MPOAYKTa M3 MPEAbIIYLIEH CTaliH, Kak OIMCAHO Ha CTaauu O npumepa 15.

[Mpumep 18. Cunres coenunenus 2057.
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Cranus 1. Cunres 1-6en3un-2-meruin-(2S,4S)-4-(xmopcynbdoHun ) nupponuanH- 1,2-nukapOokcuiara.

1-benzun-2-metui-(2S,4S)-4-(aueruntuo)nupponuans- 1,2-nukapdokcunar (1,5 r, 4,45 mmons, 1,0 3kB.)
pactBopsiin B atanoe (15,0 M) u oxiakaanu cmeck 10 -10°C. 3aTeM peakIHOHHYIO CMeCh ITPOAYBaIH ra3000-
pa3HBIM XJIOPOM B TeUEHHE 15 MHH, OCTaBIss TEMIEpPATypy MOCTENEHHO MOBBILIATLCS 1O KOMHATHOH TeMmIiepa-
Typhl. Ilocne 3aBepleHUs] pacXOJOBaHUS MCXOIHOTO BELIECTBA PEAKIIMOHHYIO CMECh TacHiM Bomo# (15 m).
3ateM cMech 3KCTparupoBand sTWnanetatoM (2x30 mi). OpraHd4eckuid SKCTPAKT CHOBA NPOMBIBAM BOJOH
(1x30 M), cywunu Han 6e3BoaHbIM Nap,SO,, GuUnbTpoBanM W BbIMAPHBAIK PACTBOPHUTENH U3 GHIbTpAaTa MPH
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NOHHKEHHOM JaBJICHHH C MOJIyYEHHEM YKa3aHHOTO B 3aroJIOBKE MPOLYKTa B BUAE KOPUUHEBO#H xuakoctd (2,0 T,
Heo4HIIeHHbIH). [TonyueHHBIH HEOUHIIIEHHBIH MPOAYKT UCIIONB30BAIM B TAKOM BHAE Oe3 JOMOJHUTENLHOR OUH-
ctkd. XJKXMC: yucrora 26,78% +26,18% (aHayor c0’)KHOTO 3THIOBOro 3dUpa, KOTOPBIH 0Opa3oBaics BCIAEACT-
BHe TpaHc-3cTepuuKkanuu Ha ctaauu 1). MC, paccunrtano ans [M] 361,04 u naitneno [M+H] 361,97

Cranus 2. Cunres (25,4S)-1-((6en3unokcu )kapOoHu )-4-CcynbdHOnuppoTuAUH-2-KapOOHOBOH KHUCIOTHL

1-bensun-2-metun-(2S,4S)-4-(xnopcynbhonun ) nupponuant-1,2-qukapookcunar (0,3 r, HEOUHIIECHHBIH,
0,83 mMMonb, 1,0 3kB.) pactBopsiiu B cMecu TT'® u Bomer (1:1, 6,0 M) 1 oxnaxkaanu cmech 10 0°C. JloGaBnsiu
MoHoruapar ruapoxcuia autus (0,105 r, 2,49 MMons, 3,0 3KB.) M epeMEIINBaIH PEAKIIHOHHYIO CMECh B Te€Ue-
HHe 4 4, OCTaBJIsisl TEMIIEPATYPy MOCTENEHHO MOBBILIATHCS A0 KOMHATHOH TemmnepaTypsl. [locie 3aBepiienus
PacXo0BaHHs HCXOTHOTO BEIECTBA PEAKIIMOHHYIO CMeCh pa30aBisiik Boao# (6 mi) u mpombiBamd JIXM (2x12
mi1). TTonydyeHHbIH BOMHEIH CIIOH MOAKMCIANN amMbepnuToBoit cmomoi IR 120 (H') no pH 2 u oTduasTpoBLIBa-
4. BogHbll CI0H KOHLUEHTPUPOBAIU NPU MOHMXKEHHOM JAABJIEHUH C nonydeHueM 0,235 r HEOUHLIEHHOro Co-
equHeHus. 0,1 T MOJYyYEHHOrO0 HEOUHIIEHHOrO COEAMHEHHUs ouMianu npemnapaTuBHod BOXKX Ha xononke At-
lantis HILIC. ®@pakuuu ¢ TpeOyeMbIM NPOAYKTOM KOHLEHTPHPOBAIHM U JTHODUIM3UPOBAIM C MOJyYeHHEM yKa-
3aHHOTO B 3aroJIOBKe MPOAYKTa (LUC-U30Mepa) U MOOOUHON MpUMecH (TpaHC-H30Mepa) B BUAE Oenoro TBepaoro
BemtecTBa (0,048 1, 41,4%). XKXMC: uncrora 75,49% (uuc-uzomep)+22,95% (tpanc-uzomep). MC, paccunrano
ans [M] 329,06 u naiineno [M+H] 330,05.

'H SIMP (400 MI'y, D,0): & 7,47-7,41 (m, 5H), 5,19-5,09 (v, 2H), 4,53-4,46 (m, 1H), 4,06-3,58 (v, 3H),
2,83-2,66 (M, 1H), 2, 47-2,28 (M, 1H).

Cranus 3. CuHTe3 (3S,5S)-1-((6en3nnokcu )kapOOHH )-5-( IM3THITIKAPOAMOUIT ) TUPPOITH U H-3 -
Cyb()OHOBON KUCIIOTHI.

(2S,4S)-1-((bensunokcu ))kapdoHUI-4-cynbh onuppoTUAnH-2-kapOoHoBYO Kucnoty (0,4 r, 1,21 mmons, 1,0
9kB.) pactBopsuiii B IM®DA (4,0 mu) u oxnaxaanu cMech no0 0°C. JloOaBisiid LMKIAYECKHH aHrHapum 1-
nponandochoroBoit kucnorsl (50% B stunanerare, 1,15 M, 1,82 mmons, 1,5 3xB.) u TpusTHinamus (0,5 mi,
3,63 mMMmonb, 3,0 9KB.) ¥ mepeMelnrBany peakunoHHyo cmech npu 0°C B Teuenne 0,5 4. 3arem noOaBisuig au-
stuwnamuH (0,134 1, 1,82 mMMonb, 1,5 3KB.) U mepeMeLIMBAIHM PEAKLMOHHYIO CMeCh B TeueHHe 48 4, OCTaBisis
TeMmrepaTypy MOCTENEHHO MOBBILIATHCS OO KOMHATHOW Temmepatypsl. [locie 3aBepiueHHs pacXoIOBaHHS HC-
XOJHOTO BELIECTBA PEAKUOHHYIO cMech pa3daBisiiu Boaou (10 mi) u npomeiBanu XM (3x12 mi). [onyden-
HBIA BOJHBIA CIIOW KOHLEHTPUPOBAIHM MPU MOHUKEHHOM JABIICHUH C MOJyYeHHEM 1,6 T HEOUHILEHHOTO COEIH-
HeHus. 0,8 T MOJyUYEeHHOr0 HEOUHIIEHHOIO COeqMHEeHHs ouHiianu npenapatuBHod BOXKX Ha xomonke Waters
Sunfire C18 OBD. ®pakiiuu ¢ TpedyeMbIM MPOAYKTOM KOHIIEHTPHPOBAIH M JIMOGHITM3UPOBAIH C TOJYUYEHHEM
YKa3aHHOTO B 3aroJIOBKe NMPOIYKTa B BHIE CBETJIO-KOpHYHEBOro TBepaoro Bemectsa (0,022 r, 9,6%). XXXMC:
uucrora 92,81%. MC, paccuurano ans [M] 384,14 u naiineno [M+H]" 385,21,

'H SIMP (400 MI'w, D,0): 8 7,46-7,36 (M, SH), 5,12-5,01 (m, 2H), 4,03 (M, 1H), 3,75 (M, 1H), 3,63-3,60
(M, 1H), 3,45 (M, 1H), 3,32-3,20 (M, 3H), 3,09 (M, 1H), 2,75 (M, 1H), 2,10 (M, 1H), 1,29-1,24 (M, 1H), 1,14-1,10
(M, 1H), 0,97-0,90 (M, 4H).

Cranus 4. Coenunenue 2057.

CHuMany 3a1mTy ¢ MPOAyKTa U3 MPeablayLIeH CTa iy, Kak OMCAaHO Ha CTaauu 6 nmpumepa 15.

[Tpumep 19. Cunres coenunenus 2058.

HO,S HO,S

HOR S
n Crazgun 1 N o Cragma2 N o
ChzN - [ :l Chz H N
0 o N
d () ()
o o
Cogpoenne 2058

Cramus 1. Cunres (385,5S5)-1-((6en3nnokcu)kapOoHun)-5-(MophonrH-4-kapOOHUI ) THPPOTHIUH-3-
Cyb(HOHOBON KHCIIOTHI.

(2S,4S)-1-((bensunokcu ))kapdoHUI-4-cynbh OnUpPOTUAnH-2-kapOoHOoBYIO KHcnotTy (0,4 1, 1,21 mmons, 1,0
9kB.) pactBopsuiin B JIM®DA (4,0 mu) u oxnmaxaanu cMech no0 0°C. JloOaBisiid LMKIAYECKHH aHruapunm 1-
nponandochoroBoit kucnorsl (50% B stunanerare, 1,15 M, 1,82 mmons, 1,5 3xB.) u TpusTHinamus (0,5 mi,
3,63 MmMoib, 3,0 9KB.) M MepeMeIInBaIi peakHoHHyI0 cMech npH 0°C B Tedyenue 0,5 4. 3arem 100aBIIHd MOp-
¢domun (0,159 1, 1,82 MMmonb, 1,5 3KB.) U epeMeIIHBATH PEAKIHOHHYIO CMeCh B TedeHue 48 u, OCTaBJIsAs TEMIIe-
patypy MOCTENEHHO MOBBIIATLCS 10 KOMHATHOH Temmepatypsl. [locne 3aBeplieHns pacXxog0BaHHsS HCXOIHOTO
BEIIECTBA PEAKIIMOHHYIO cMech pa3dasnstx Boxo# (10 mi) u npombiBany XM (3x12 mi).

[Tory4eHHBIH BOXHBINA CIIOH KOHIIEHTPUPOBAIM MPH MOHMXKEHHOM JABIIEHHH C NOny4eHHeM 3,0 r HeouH-
LIEHHOIO COEAMHEHMA. 1,5 I MOMyYeHHOro HEOYHILIEHHOIO COEJMHEHHs Oouuinanu npenapatuBHod BOXKX nHa
kosnonke Waters Sunfire C18 OBD. ®pakuuu ¢ TpedyeMbIM IPOTYKTOM KOHIIEHTPHPOBAIH U JTHODHUIH3UPOBATTH
C TOJlyYeHHEM YKA3aHHOrO B 3arojioBKe NMPOAYKTa B BHIE Ips3HOBaTO-Oesoro tBepmoro Beuiectsa (0,02 T,
8,3%). XKXMC: uncrora 96,61%. MC, paccuutano ans [M] 398,11 u naitneno [M+H]" 399,17.
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'H AMP (400 MI', D,0): & 7,46-7,40 (m, SH), 5,17-5,02 (m, 2H), 4,96-4,89 (m, 1H), 4,08-4,04 (m, 1H),
3,81-3,29 (m, 10H), 2,76-2,70 (m, 1H), 2,14-2,09 (M, 1H).

Cranus 2. Coequnenue 2058.

CHUMAITHY 3aIUTY ¢ MPOAYKTa M3 MPEIBITYLICH CTaIHH, KaK OTIHCAHO Ha CTaauu 6 mpumMepa 15.

[Tprmep 20. Cunre3 coenuneHus 2086.

M=y HG:S
Cramus 1 Cramo 2 C'rmml‘- ? C'ramm4
BocN HN ChzN - Cha
e HEl ChzN Q
a 0
“\ A

H
N HO\S, HO:5,

: QYO QYD
Cramua 5 cpzN o Cramn § Che N CTMI 7 H N
Ha Q‘j Enj {Coemorenue 106)

Cranus 1. Cunres metui-(2S,4S)-4-((MeTHICY Tb)OHHIT)OKCH) TUPPOTHANH-2-KapOOKCHIIaTa THIAPOXIIOPH-

Ja.

1-(tper-bytun)-2-metun-(2S,4S)-4-((MeTHaCY TBGOHUIT)OKCH)TUPPOTUAMH- 1,2-1ukapOokcunat (30,0 T,
92,9 Mmonb, 1,0 3kB.) pactBopsiu B 1,4-muokcane (150 mu) u oxnaxnamu pactsop o 0°C. 3atem n00aBAIH
4u. HCI B 1,4-guokcane (150 Mi1) ¥ mepeMenIHBaIM CMECh B TeUEHHE 16 4, BO BpeMs YKa3aHHOTO MEPHOIA TEM-
nepaTypy ocTaB/sUM moBeImaThes oT 0°C 10 KOMHATHOH TemmnepaTypbl. [locie 3aBepIueHUs pacXod0BaHHUS HC-
XOJHOTO BELECTBA PACTBOPHUTEIM BBIMTAPHBAIN U3 PEAKLIMOHHOM CMECH NP MOHW)KEHHOM JAaBJICHUH U PacTHUpa-
JIM MOJTyYEHHOE HEOYHINEHHOE BemmecTBo ¢ 10% cMechlo 3TaHONA B AWITUIOBOM 3¢upe. Brimasmee B ocasok
TBEPIOE BEIUECTBO OT(HHIBTPOBBIBAIN M CYIUMIIH MO BAKYYMOM C IMOJIYY€HHEM YKA3aHHOIO B 3aroJIOBKE MpO-
IykTa B BHIE Oeoro TBepaoro Benectsa (18,6 v, 77,5%).

'H IMP (400 MI'u, IMCO-dg): & 10,21-10,17 (e, 2H), 5,39 (c, 1H), 4,65-4,61 (m, 1H), 3,77 (c, 3H),
3,54 (c, 2H), 3,25 (¢, 3H), 2,71-2,64 (m, 1H), 2,50 (coBnagaet ¢ mukom pactBoputens, 1H).

Cramus 2. Cunre3 1-Oen3un-2-metnn-(2S,4S)-4-((MeTHICYIb(GOHUT)OKCH)THPPOIHAHH- 1,2- THKap-
OokcHnara.

Metun-(2S,4S)-4-((MeTuCy 16 OHMIT)OKCH) TUPPOSTH AUH-2-KapOoKkcuaaTta ruapoximopun (18,0 r, 69,5
MMoJb, 1,0 3kB.) cycnerauposamy B JIXM (180 mi) u oxmaxnamu cmech 10 0°C. 3ateM n00aBIAIN TPUITHIIA-
MuH (97,0 M, 695,0 mmons, 10,0 3kB.) u CbzCl (50% pacteop B Tonyoune, 26,0 mn, 76,5 mmous, 1,1 3kB.) u ne-
pEMEIIMBAIH cMech B TeueHHe 16 4. Bo Bpems mepeMennBaHus TEMIIEPATypPy CHCTEMBI OCTABIIAIH MOCTENIEHHO
MOBBIIATECA JO KOMHATHOH TeMriepatypsl. [locne 3aBepIueHHs: pacXoJOBaHHA HCXOMHOTO BEIECTBA CMECh pas-
0aBysLH X0J0AHOU Bo1oM (180 MiT), OpraHHYeCKHil SKCTPAKT OTACISUIA U MPOMBIBAIH XOJIOTHOH BoAo# (2x 180
MJI). 3aTeM CYIIWIIU OPraHHYEeCKHH SKCTPaKT Hax 0e3BoAHBIM Na,SO4, GHIBTPOBAIH U BBIIAPHUBAIU PACTBOPH-
TeNnu U3 QunpTpaTa ¢ MOJy4YeHHEM HEOUMIIEHHOTO OCTATKA, KOTOPbIH ouMInamd ¢mm-xpomarorpadueii Ha cu-
nukaresne 230-400 mew, ucnonb3ys rpagudeHT 10-40% 3Tunanerara B rekcaHax B KauecTBe d0eHTa. PpakiuH ¢
TpeOyeMbIM NMPOIYKTOM KOHLEHTPHPOBAJH C MOTyYEHHEM YKa3aHHOTO B 3arojIOBKE MPOIYKTa B BHIE OecLBeT-
HOH BA3KOH KUAKOCTH (22,0 1, 88,7%). XKXMC: uncrora 83,38%. MC, paccuutano g [M] 357,09 u HalineHO
[M+H] 358.,07.

'H IMP (400 MI'u, CDCls): & 7,36-7,32 (m, SH), 5,25-5,08 (m, 3H), 4,60-4,51 (1, J=8,0 I'u, 28,0 I'i,
1H), 3,87-3,85 (x, J=10,4 I'y, 2H), 3,77 (c, 1,5H), 3,66 (c, 1,5H), 3,00 (¢, 3H), 2,62-2,46 (m, 2H).

Cramusa 3. Cunres 1-6eH3un-2-metwn-(2S,4R)-4-(aue TrnTro ) muppomaus- 1,2 - nukapOokcuiara.

1-bensun-2-metun-(2S,4S)-4-((Metunacy mbGoHuI)oOKCH )TUpponuanH-1,2-qukapookcunatr (22,0 r, 61,6
Mmonb, 1,0 3kB.) pactBopsinu B IM®DA (220 mn). JJobasnsnu THoauerar kamus (10,5 r, 92,4 mmons, 1,5 3kB.) U
Harpesaiau cmech rpu 80°C B Teuenue 24 4. [Tocne 3aBepiieHHs PacXx0JOBAaHUS HCXOJIHOTO BELIECTBA PEAKI[H-
OHHYIO CMECh OXJIAXKJAJIH 0 KOMHATHOH TEMIIEPATypPhl H pa30aBIsIId X0JIOAHOHW Boao# (220 mir). 3aTeM cMech
JKCTPArHpPOBAIH TUITHIOBBIM 3hupoM (2x440 mut). OpraHH4ecKHii 3KCTPAKT CHOBA MpoMbIBaaH BoaoH (1x440
MUT), 3aT€M HACBIIEHHBIM COJIEBBIM pacTBOpoM (1x440 mu), cymmnu Haa O6e3BoaHbM Na,SO,, dunbtpoBanu u
BBINIAPUBAIIM PACTBOPUTENH U3 (DHIBTPATA IPU IMOHWKEHHOM JaBJIEeHUH. [10myueHHBIN HEOUHIIEHHBIH O0CTATOK
ountnanu ¢ u-xpomarorpadueii Ha cumukarene 230-400 memn, ucnob3ys rpagueHt 0-15% EtOAc B rekcaHax
B KauecTBe 3M0eHTa. Dpakuuy, copepxkanye TpedyeMbli MPOIYKT, KOHIEHTPHPOBAIH C IMOJyYEHHEM yKa3aH-
HOTO B 3aroJIOBKE COCIWHEHHSA B BHJE KOPHYHEBOH Bs3koH xkuakoct (14,1 r, 68,0%). XXXMC: umcrora
98,01%. MC, paccuurtano ans [M] 337,10 u naitneno [M+H]" 338,03.

'H AMP (400 MI', CDCl3): & 7,36-7,28 (M, SH), 5,21-5,02 (m, 2H), 4,49-4,40 (m, 1H), 4,06-4,02 (m, 2H),
3,76 (c, 1,5H), 3,59 (¢, 1,5H), 3,51-3,41 (nn, J=5,0 Ty, 36,4 I'y, 1H), 2,43-2,41 (m, 1H), 2,33 (c, 3H), 2,27-2,23
(M, 1H).

Cramua 4. Cunres (3R,5S)-1-((6eH3unokcu)kapOOHHMI)-5-(METOKCHKAPOOHIIT ) THP POTHINH- 3 -CYJTb-
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(hOHOBO¥ KHUCJIOTHI.

1-bensun-2-metuin-(2S,4R)-4-(auetuntuo )nupponuaus- 1,2-qukapookcunar (1,5 r, 4,45 mmons, 1,0 3kB.)
pactBopstiu B AcOH (15 mu). [lo6aBnsnu tpurnapar auerata Hatpus (0,6 r, 4,45 mmons, 1,0 3kB.) u 33% H,0,
(4,6 mi, 44,5 mMonb, 10,0 3xB.) U HarpeBanu cmech npu 60°C B Teyenue 16 4. [locne 3aBepuIeHHs pacxoa0Ba-
HHUSA MCXOJHOTO BEHIECTBA PEAKLHOHHYIO CMECh OXJAKIalH JO KOMHATHOHW TEMIIEpaTypbl H BBIIAPHBAIM pac-
TBOPHUTENIH TPH TMOHWKEHHOM JaBiieHHH. [loyydeHHBIH OCTaTOK pacTBOpAiaH B Boae (15 M) M mpombiBanu
EtOAc (2x15 mi). BoaHslii cioi KOHLIEHTPUPOBAIH MO BAKYYMOM C MOJyYeHHEM 1,5 I HEOUHIIEHHOTO COeIH-
Henus. 0,25 © HEOYHLIEHHOTO0 COEJMHEHHUs OYHIIAMH 00paleHHO-(a30Boi Gmi-xpoMaTorpadueit Ha cucteme
ounctku Agela Cheetah, ucnonssys komouky AQ C18 (20-35 mxwm, 12 r) u rpaguent 0-17% Boast B MeCN B
KadecTBe dmoeHTa. Ppakuuu ¢ TpeOyeMbIM NPOIYKTOM KOHLEHTPUPOBAIH H JTHO(MUIH3HPOBAIH C MOTyYEeHHEM
YKa3aHHOTO B 3arojlOBKE MPOIyKTa B BuAe Oejoro tBepmoro BemectBa (0,06 r, 23,5%). XXMC: uucrora
90,93%. MC, paccuutano ans [M] 343,07 u Haitneno [M+H] 344,00.

'"H SIMP (400 MI'r, D,0): & 7,45-7,36 (m, SH), 5,24-5,04 (m, 2H), 4,67-4,58 (m, 1H), 3,92-3,85 (ax, J=6,8
I'y, 24,0 T'y, 2H), 3,77 (¢, 1,5H), 3,62 (¢, 1,5H), 3,75-3,72 (m, 1H), 2,73-2,64 (m, 1H), 2,47-2,40 (m, 1H).

Cragus 5. Cunres (2S,4R)-1-((0eH3UIOKCH)KapOOHI )-4-Cy T OMUPPOTHIUH-2-KAPOOHOBOH KHCIIOTHI.

(3R,55)-1-((beH3unokcu)kapOOHHT)-5-(METOKCHKapOOHUII) TUPPOIHAHH-3-CyabdoHoBYI0 KHcaoTy (0,3 T,
0,87 mMoub, 1,0 3kB. ) pactBopsuti B cMecu TT'® u Boasl (1:1, 6,0 M) u oxnaxaanu cmech 10 0°C. J{o6aBnsnu
MoHoruapat ruapokcuaa autus (0,11 r, 2,61 mmonb, 3,0 9KB.) U MEPEMELIHBAIH PEAKMOHHYIO CMECh B TCUCHHE
16 4, ocTaBysIs TEMIIEPATypy MOCTENEHHO MOBBIIIATHCS A0 KOMHATHOH Temmepatypsl. [locne 3aBepiueHus pac-
XOJOBaHHUS HCXOMHOTO BEIIECTBA PEAKIHOHHYIO CMECh pa30aBsuid BomoH (6 ma) u nmpombiBam XM (2x12
mi1). TosTyyeHHBIH BOHBI CII0H TOAKUCTIAIH aMOepuToBoii cmomnoii IR 120 (H') mo pH 2 u ordunbTpoBbIBa-
1. BOHBIA CITOH KOHLEHTPHPOBAIH NMPH MOHMKEHHOM JABICHHH H OYHINAIH IOJy4EHHOE HEOYHILIEHHOE Be-
mecTBo npenapatuBHOi BOXX Ha kononke Atlantis HILIC. ®pakuuu ¢ TpeOyeMbIM NPOTYKTOM KOHLIEHTPHPO-
BAJIH U THOQUITH3HPOBAIH C MOJNYYEHHEM YKAa3aHHOTO B 3arojI0BKe MPOAYKTA B BUAE OENOro TBEPAOrO BEILECTBA
(0,045 1, 15,7%). XXXMC: uncrota 99,23%. MC, paccuutano ans [M] 329,06 u naitneno [M+H]" 329,92.

'H SIMP (400 MI'w, D,0): & 7,48-7,40 (m, 5H), 5,20-5,16 (m, 2H), 4,44-4,35 (m, 1H), 3,91-3,84 (m, 2H),
3,73-3,69 (m, 1H), 2,69-2,64 (m, 1H), 2,37-2,30 (m, 1H).

Cramus 6. Cunre3  (3R,5S)-1-((6en3unokcu)kapOoHu)-5-(MOpdomuH-4-KapOOHHT ) TUPPOTH IHH-3 -
CyIb()OHOBOM KHUCIIOTBI

(2S,4R)-1-((bensunokcu)kapoouun-4-cynpdonuppoauaun-2-kapooHosyro kuciory (0,4 r, 1,21 mmons,
1,0 5kB.) pactBopsuid B JIM®DA (4,0 mn) u oxnaxkaanu cMmecs 10 0°C. 1o0aBnsinu LUKIHYECKUH aHTHapHn 1-
nponandocdonoBoit kucnotel (50% B 3THHaneTare, 1,15 M, 1,82 mmoumb, 1,5 3kB.) u TpudTHIamuH (0,5 M,
3,63 MMmoutb, 3,0 3KB.) U MepeMeIIUBaId peakuuoHHyt0 cMech npu 0°C B Teuenue 0,5 4. 3aTeM q00aBIAIH MOp-
¢domun (0,159 r, 1,82 MMons, 1,5 3KB.) U NepeMeIINBAIH PEAKLIHOHHYIO CMECh B TeYEHHE 16 4, OCTaBIsAsA TeMIIe-
paTypy MOCTENEHHO MOBHIIIATHCS O KOMHATHOH TemmnepaTypsl. [locie 3aBepiueHHs pacXoJOBaHUS MCXOJHOTO
BEIECTBA PEAKLMOHHYIO cMech pa30aBisiu Boaoi (10 M) u npomsbiBany dtunanerarom (2x12 mu). [Tomyuen-
HBIM BOJHBIN CJIOW KOHLIEHTPUPOBAJIM MPU MOHWKEHHOM JABJIEHUH C MOJYyYEHUEM 1,5 I HEOUHILEHHOTO COEIH-
HeHuA. 0,75 T MOTy4YEHHOTO HEOUHUINEHHOTO COETUHEHUS OuMIIany npenapatuBHoi BOXKX Ha kononke Waters
Sunfire C18 OBD. ®pakuuu ¢ TpeOyeMbIM NMPOLYKTOM KOHLEHTPHPOBAIH H JTHOGHIM3UPOBAIH C HOJIY4YEeHHEM
YKa3aHHOTO B 3arojIoBKe MPOJYyKTa B BHIE Ips3HOBaTo-Oesoro tBepaoro emectsa (0,05 r, 20,0%). XXKXMC:
urcToTa 98,50%. MC, paccuutano s [M] 398,11 u Haitneno [M+H]" 399,15.

'H SAMP (400 MI'r, D,0): & 7,47-7,39 (m, SH), 5,10-5,01 (m, 2H), 4,95-4,89 (m, 1H, coBnamaeT ¢ mUKoM
pactBopurens), 4,00-4,03 (m, 1H), 3,81-3,67 (m, 2H), 3,62-3,57 (m, 4H), 3,49-3,38 (M, 3H), 3,32-3,28 (M, 1H),
2,73 (m, 1H), 2,11-2,08 (m, 1H).

Cranus 7. Coequnenue 2086.

CHUMaJIH 3aI0UTy ¢ MPOAYKTA W3 NMPEIbIAYLIEeH CTaAuH, KaK ONHCAHO HA CTaAMH 6 npumepa 15.

[Tpumep 21. Cunre3 coenuneHus 2084.

HO4S HO;S HO,S
Cramm 1 / Crramun 2 /
CbzN ¢ M2 —e NN T N
o coz, | H
HO - BN
Coemorenme 2084

Cranus 1. Cunres (3R,5S)-1-((0eH3HIOKCH)KapOOHHIT)-S5-(METHIKApOAMO U ) TUPPOJIUAUH-3 -Cy Tb(OHOBOH
KHCIIOTHI.

(25,4R)-1-((bensunokcu)kapooHun-4-cynbponuppoauaun-2-kapooHosyro kuciory (0,4 r, 1,21 mmons,
1,0 3kB.) pactBopsmd B JJM®DA (4,0 M) u oxnaxkgama cmech a0 0°C. JloOGaBmsanu LUKIHYECKUH aHrHapun 1-
nponaddocdonoBoit kuciaotTe! (50% B yTHnauerate, 1,15 ma, 1,82 mmons, 1,5 3kB.) u TpudTHnamud (0,8 mi,
6,05 Mmoutb, 5,0 5KB.) M MepeMeLIHBaK peakiuoHHyto cmech mpu 0°C B TeueHue 0,5 4. 3aTeM 100aBIAIM THAI-
poxnopun metunamusa (0,164 r, 2,42 mMonb, 2,0 3KB.) U epeMEIIHBAIH PEAKUHOHHYIO CMECh B TeYeHUE 16 4,
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OCTaBJIAA TEMIIEpATypPy MOCTETIEHHO MOBHIATHCS 10 KOMHAaTHOH TeMriepatypsl. [locie 3aBepieHus pacxoaoBa-
HUS UCXOJIHOTO BEILECTBAa PEAKLIMOHHYIO cMech pa30aBisui Bogou (10 mur) v mpoMeiBaiy sTHianeraToM (3x12
min). TlomydeHHsIH BOAHBIN CIONW KOHLIEHTPUPOBAIU MPU MOHMKEHHOM JaBJICHUH M OYMIIAIH TOJyYeHHOEe He-
OuHMIlIeHHOe BelecTBo npenaparuBHoit BOXKX Ha kononke Waters Sunfire C18 OBD. ®pakuuu ¢ TpedyembiM
MPOIYKTOM KOHLEHTPHUPOBAIH M JIMODUIU3UPOBAIH C MOTyYEHHEM YKa3aHHOT'O B 3arojIOBKE NMPOAYKTA B BHIE
CBeTJIO-KOpuYHEBOTO TBepAoro BemecTna (0,035 r, 17,0%). XKXMC: yucrtora 98,72%. MC, paccuurano ais [M]
342,09 u Haiineno [M+H]" 343,12.

'H SAIMP (400 MI'u, D,0): & 7,46-7,36 (m, SH), 5,19-5,02 (m, 2H), 4,39-4,35 (m, 1H), 4,10-3,99 (m, 1H),
3,77-3,59 (m, 2H), 2,75 (¢, 1,5H), 2,72-2,66 (m, 1H), 2,56 (c, 1,5H), 2,25-2,19 (m, 1H).

Cranus 2. Coenunenue 2084.

CHUMaIH 3alIMTY C POJYKTa M3 NMPEABbIAYILENH CTalUH, KaK ONIMCAHO Ha cTaauu 6 mpumepa 15.

ITpumep 22. Cunres coequnenus 2085.

HO,;S HOsS HO,S

Coemorerme 20388

Cramus 1. Cunres (3R,5S)-1-((0eH3UIOKCH)KAPOOHKIT)-5-(IUI TUIKAPOAMOU ) TUPPOTHIAUH-3 -CYJTb-
(hOHOBOW KHUCJIOTEI.

(2S,4R)-1-((bensunokcu)kapooHun-4-cyabdonuppoiauann-2-kapoorosyro kuciory (0,4 r, 1,21 mmons,
1,0 skB.) pactBopsuiu B [IM®DA (4,0 M) u oxnaxnanu cmech 10 0°C. JIo0aBiAId UMKIUYECKHIM aHTUaApUn 1-
nponanpocdonoBoii kucaoter (50% B 3Twnauerare, 1,15 mm, 1,82 mmons, 1,5 3kB.) u TpusTHIamuH (0,5 mu,
3,63 mmonb, 3,0 3KB.) M nepeMeImnBaId peakHoHHy0 cMech npu 0°C B tedenue 0,5 4. 3arem n00aBIAIH qU-
stunamuH (0,134 1, 1,82 MMmounp, 1,5 3KB.) U MepeMelIMBaIM PEaKIMOHHYIO CMECh B TeUeHHE 16 4, ocTaBisst
TeMIepaTypy MOCTENEHHO MOBBIIAThCA A0 KOMHATHOM Temreparypsl. Ilocne 3aBeplieHHs pacxomoBaHHUs HUC-
XOJHOTO BEIIECTBA PEAKLMOHHYIO CMeCh pa30asiriiau BoaoH (10 mi) u npomsisamu JAXM (2x12 m). Iomryuen-
HBIF BOJHBIH CJIOH KOHLEHTPUPOBAJIH IPH IMOHWKEHHOM JaBJIEHHH C rojryueHreM 0,7 T HEOUHMIEHHOTO COeH-
HeHud. 0,35 r mory4eHHOro HEOUMIIEHHOTO COEIMHEHHs OouMIIany npenaparuBHoid BOXXX Ha xononke Waters
Sunfire C18 OBD. ®pakimu ¢ TpeOyeMbIM NMPOIYKTOM KOHLEHTPHPOBAIH U JTHOGUIU3UPOBAIH C TOTYYESHHUEM
YKa3aHHOTO B 3aroJIOBKE MPOAYKTa B BHAE CBETJIO-KOpHYHEBOro tBepaoro Bemectra (0,042 r, 9,0%). XKXMC:
umcrora 97,59%. MC, paccumrano mus [M] 384,45 u naiineno [M+H]" 385,14,

'H SIMP (400 MI'u, D,0): & 7,45-7,35 (m, SH), 5,16-5,01 (m, 2H), 4,03-4,01 (m, 1H), 3,75 (mc, 1H), 3,63-
3,58 (m, 1H), 3,45 (m, 1H), 3,32-3,22 (m, 3H), 3,11-3,07 (m, 1H), 2,74-2,71 (m, 1H), 2,12-2,09 (m, 1H), 1,26-1,22
(t,J=8,0 I', 1H), 1,13-1,09 (1, J=8,0 'y, 1H), 0,97-0,90 (m, 4H).

Cranus 2. Coenunenne 2085.

CHUMaJY 3alMTY C POAYKTA M3 NMPEABIAYILENH CTalUH, KaK ONIMCAHO Ha cTaauu 6 mpumepa 15.

ITpumep 23. Cunres coequnenus 2083.

HO;S HO3S
HO4S & ;
. Cramu 1 Cramum 2
ChzN —_— HN
CbzN — % 0 e
0 HM HN
N ) )
Fh Ph
Coemorenme 2083

Cramgus 1. Cunres  (3R,5S)-5-(0ensunkapoamomnn)- 1 -((0eH3MITOKCH)KapOOHIT ) TUPPOTHUIUH-3-CYJTb-
(hOHOBOW KHUCJIOTHI.

(3R,5S)-1-((bensunokcu)kapOOHKUIT)-5-(ME TOKCUKAPOOHMI ) TUPPOTHIUH-3-cyaboHoByto kucioty (0,3 T,
0,87 mmoib, 1,0 3kB.) pactBopsiau B 6enzwiamute (3,0 mit) u HarpeBaau cmech ripu 60°C B Teuenue 16 4. [Tocie
3aBEPILICHUS PACXOIOBAHUS UCXOJHOTO BEIECTBA PEAKLIMOHHYIO CMECh pa30aBIsIv dTHIAUeTaToM (15 M), BbI-
MaBIllee B OCAJIOK TBEPAOE BEUIECTBO OT(PHIBTPOBBIBAIM M IMPOMBIBATH JUITUIOBBIM 3¢upoM (2x9 mir). 3atem
CYLIMJIM OCTATOK MO BaKyyMoM M ovHiaid npenapatuBHoi BOXKX Ha kosmonke Waters Sunfire C18 OBD.
Opakimu ¢ TpedyeMBIM NPOIYKTOM KOHLIEHTPUPOBAIH U THOGHITM3UPOBAIH C MOJyYeHHEM YKa3aHHOTO B 3aro-
JIOBKE MpoAyKTa B Buae Oesoro teepaoro Bemectsa (0,055 r, 15,1%). XKXMC: uuctorta 99,20%. MC, paccuu-
taHo s [M] 418,12 u Haiineno [M+H]" 419,09.

'H SIMP (400 MTI'w, D,0): & 7,46-7,20 (m, 10H), 5,21-5,10 (m, 2H), 4,59-4,55 (m, 1H), 4,48-4,23 (m, 2H),
3,96-3,85 (M, 2H), 3,77-3,73 (m, 1H), 2,72-2,70 (m, 1H), 2,41-2,36 (M, 1H).
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Cranus 2. Coenunenue 2083.
CHuManu 3aluTy ¢ NPOAYKTa U3 MpeablAyLel CTaauH, Kak OMMCaHo Ha cTagquu 6 npumepa 15.
ITpumep 24. Cunres coeaunenus 2087.
HO,S,
HO,S > HO3,

Cramua 1 (jYO C'ru:lm
CbzN /|/ \|\O -
Coemoenme 2087

Crapus 1. Cunte3 (3R,55)-1-((6en3unokcu)kapOoH)-5-(6uc(2-ruapoKCus T ) KapOaMO T ) TUPPOJTUAUH-
3-cyibhOHOBOM KHCIIOTHI.

(3R,5S)-1-((bensunokcu)kapOoHu)-S-(MeTokcHKkapOOHUT) TUpponuaAnH-3-cynbdonoByto kucaoty (0,40 r,
1,16 mmonb, 1,0 3kB.) u 2,2"-azannuundbuc(stad-1-om1) (0,61 r, 5,8 mMmons, 5,0 3kB.) cMelBanl U HarpeBau
cmeck npu 80°C B TeueHue 5 4. [Tocne 3aBepiueHHs pacXOAOBaHMS HCXOLHOrO BELIECTBA PEAKLHOHHYIO CMECh
paszbasnsu Bonoit (10 mi) u npombiBasin IIXM (3x10 mu). I[TonyyeHHbIit BOOHBII CJIOH KOHLEHTPUPOBAIM NpU
MOHIKEHHOM IaBJI€HHH M OYMILAIM [OJy4YeHHOe HEeOUHIeHHOe BelecTBo npenapariBHoit BOXKX Ha konoHke
Waters Sunfire C18 OBD. ®@pakuuu ¢ TpebyeMbIM MPOAYKTOM KOHLEHTPUPOBAIH M JTHODHIM3UPOBAIIH C MOJY-
YeHHeM YKa3aHHOTO B 3aroJioBKe MPOAYKTa B BUAE TpsisHOBaTO-Oenoro tBepaoro BewectBa (0,065 r, 13,4%).
HJICP-MC: uncrora 92,5%. MC, paccuurano mns [M] 416,13 u naitneno [M+H]" 417,20.

'H SIMP (400 MTI'n, D,0): & 7,45-7,38 (m, SH), 5,16-5,03 (m, 2H), 4,89-4,87 (m, 1H), 4,04 (m, 1H), 3,81-
3,74 (m, 2H), 3,68-3,58 (M, 2H), 3,54-3,22 (M, 6H), 2,76-2,73 (m, 1H), 2,16-2,13 (M, 1H).

Cranus 2. Coenunenue 2087.

CHUMaNH 3aluTy ¢ MPOAYKTA U3 NMpeablAyLIel CTaauy, Kak OMMCcaHo Ha cTaquu 6 npumepa 15.

[Tpumep 26. CuHTe3 COeNMHEHHIT HA OCHOBE LIMKJIONEHTHIKApOOHOBOI KHCIIOTHI.

Cxema 1
O6u1ast cxeMa CHHTe3a COeNIMHEHUH Ha OCHOBE LIMKJIONEHTHIKapOOHOBOH KHCIOTHI

Crazan 1 Cranma 2 Craaes 3 MsQ. CipaEa 4 Ag Crages %
%——COQH S, OtBu_ . OptBu_ \E}-—coguau R S\D.—oo,uau

1h 16h 16h 17h 18h

AGS. Craams 6_1- 14 R Craxan 7 1-14 R CraaEs 8 1-14 R
oOH ——88M8M —_— —_— H
AcS: s HO:§: s HO3S: s
H ¥ H 3 H
Q o Q
HCI HN s)
18h 20h_1 - 14 21h_1 - 14

AA_1-14

Craaes 9_1-4 Cragan 10_1-4
NHR, —————— NHR
RiNHz: A_1,A B.DA1 u DAZ % HO5$

22h 1 -4

HD DH

Craaua 11 5- 10

HO—FG {DA_3 — DA_S)

) Craams-12_5 - 10 N Crazms 13_5- 10 VY
A UFG —— HOsS bN-PG — " HOsS b“-“

22h 5 - 10 23h_5 - 10
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Cxema 2
[MoayueHue kapkacHOM cTpyKTyphl 19h (Mcnone3yemoi qist cuHTE3a OUOIHOTEKH)

4] Cramua 1 9 Crapua 2 HO Cramua 3} Ms0
CosH — Ogt-Bu — D—-CO;t-Bu R — Oqt-Bu

1h 15h 16h 17h

Cramua 4 AcS Cragua 5 AcS
- \Q——‘Cﬂﬂ-au - Uco,u

18h 19h

Cragus 1. Cunres tpeT-0yTHI-3-0KCOLMKIONEHTaH- | -kapOokcunara (15h).

3-OxcouukioneHTan- 1 -kapoononyro kucnoty lh (5,0 r, 39,8 mmonsb, 1,0 3xB.) pacteopsiau B JIXM (50 mn)
u oxyaxkaaau pacteop xo 0°C. 3arem mobasmsuin DCC (12,0 r, 58,8 mmons, 1,5 3x8.), DMAP (0,476 r, 3.9
MMoJb, 0,1 3kB.) u Tpetr-OyTanon (3,46 r, 46,8 mmonb, 1,2 3kB.) U NEpeMELIHBAIH CMECh MPH Temnepatype oT 0
10 5°C B teyenue 3 4. [locne 3aBepiieHHs pacXOJOBaHM HCXOAHOTO BEILECTBA K PCAKLIMOHHOM cMecH 106aB-
114 A TUI0BbIH 3¢up (50 M), OTGUIBTPOBBIBATH OCAA0K U MPOMBIBAIH OCAAOK AMITHIOBBIM 3dupom (3x50
mit). OObeAUMHEHHBIH (UIBTPAT U MPOMBIBOYHBIC PACTBOPHI BbIAPHBATIH MPH MOHKEHHOM JABICHHH C MOJY-
YCHHUEM HEOYMUICHHOTO MpoAykTa. [lonydyeHHBIH HEOYHINEHHBIH OCTaTOK OYMINANH KOJOHOYHOHM XpoMaTorpa-
¢ueit Ha cumukarene 100-200 mew, ucnone3ys rpaaueHt 30-40% EtOAc B rexcaHaX B KayeCTBE 3JIOCHTA.
Opaximu, coaepxkape TpeOyeMblii NPOAYKT, KOHUCHTPHUPOBAIH ¢ noaydeHuem 15h B Buze xenToBaTOM XK A-
koctu (4,5, 61,98%).

'H SIMP (400 MTI'u, CDCl3): & 3,04-2,98 (m, 1H), 2,51-2,37 (m, 3H), 2,35-2,11 (v, 3H), 1,46 (c, 9H).

Cragus 2. Cunre3 TpeT-0y THI-3-rHAPOKCHULIMKIONCHTaH- | -kapbokcunaTa (16h).

TpeT-byTii-3-okcouuknonenraun- 1 -kapbokcunar 15h (4,5 r, 24,45 mmone, 1,0 3kB.) pacteopstiu B TT'D
(45 M) u oxnaxkaamu cmech a0 0°C. 3arem gobasmsinu Gopruapua Hatpus (1,115 r, 29,34 mmons, 1,2 3kB.) u
MepeMEIIMBAIN cMeCch B TeueHHe 16 4. Bo BpeMs nepeMermmBaHus TeMIIEpaTypy peakKLIMOHHOM CMECH OCTaBIIs-
71 TIOCTENEHHO MOBBIIIATHCS 1O KOMHATHOM Temrepartypsl. Ilocne 3aBeplieHHs pacxoJ0BaHHS HCXOJHOTO BE-
IIECTBA CMECh FaCHIIM HACBILICHHBIM BOJHBIM PACTBOPOM XJIOpHAa aMMOHHA (45 Mi1). 3aTteM cMech IKCTparupo-
Banu 3tunanetatoM (2x45 mi). OpraHUYeCKHiA 3KCTPAKT OTACIISUIH, CYIIUIH Hax 6e3BoaubiM Na,SO,, ¢punbtpo-
BaJ¥ ¥ BBINAPHUBAIM PACTBOPUTENIH M3 (JUIbTpATA C MOTYYCHHEM HEOYHMIICHHOrO ocTatka. [lomyueHHbIH He-
OYHILICHHBIH OCTATOK OYHIIAIN KOJOHOYHOH xpomarorpadueii Ha cuiukarene 100-200 mewn, Henone3ys rpagu-
eHT 40-50% sTHnaneTaTa B reKcaHe B KauecTBe 3moeHTa. Opakumn ¢ TpeOyeMbIM MPOIYKTOM KOHLEHTPHPOBA-
1M ¢ noaydeHueM 16h B Buze xenroit xuakoctu (4,10 r, 90,3%).

'H SIMP (400 MTI'u, CDCL): & 4,29 (mc, 1H), 2,86-2,78 (M, 2H), 2,01-1,92 (m, 4H), 1,83-1,72 (v, 2H),
1,43 (c, 9H).

Craausa 3. Cunres tpeT-6yTii-3-((MeTHICY b (POHHIT)OKCH ) IHKIONICHTaH- | -kapGokcuiaTa (17h).

TpeT-byTnn-3-ruapokcuimknonexras- 1 -kapookcunar 16h (4,1 r, 22,04 mmonab, 1,0 3kB.) pacTBOpsinu B
mupuaune (41 ma) u oxmaxkaaau pacteop go 0°C. 3arem poGaeisiii metancyab(onunxmopun (6,03 r, 52,90
MMOJb, 2,4 3KB.) U IEPEMEIIMBATIH CMECh B TCUCHHUE 3 4, BO BPEMs YKa3aHHOTO MEPHOAA TEMIIEpaTypy OCTaBIIs-
au nosbimatees o1 0°C 10 koMHaTHOH TemnepaTypsl. [locie 3aBepleHHs pacXoJ0BaHUI UCXOJHOTO BELIECCTBA
PEaKLMOHHYIO cMech pa3dbaBnsnu BoaoH (41 mi) u axctparupoBamu IXM (2x41 mi). OpraHudeckuii SKCTPakT
OTAC/SIH, ey Haj Oe3BoaubiM Na,SO,, GuibTpoBaam M BhIMAPUBAIK PACTBOPUTEIM M3 (uIbTpaTa mpu
MOHIKCHHOM JaBicHUH. [1omyueHHbII HEOUHIIICHHBIH OCTaTOK OYMINANH KOJOHOYHOM Xpomartorpadueii Ha cu-
nukarene 230-400 mew, ucnons3ys rpaaueHT 0-40% EtOAc B rekcaHax B kauecTse dmoeHTa. Ppakimu, coaep-
xKaue TpeOyeMblil MPOAYKT, KOHUECHTpUpoBaau ¢ moayueHueMm 17h B Buae Gecusernoii sxuakoctu (4,0 r,
68,84%).

'H AMP (400 MTI'u, CDCl5): & 5,12 (c, 1H), 3,00-2,95 (v, 3H), 2,75-2,71 (v, 1H), 2,28-1,85 (v, 6H), 1,44
(c, 9H).

Cranus 4. Cunres TpeT-0yTHI-3-(aLe THIITHO ) LIMKIONEHTaH- | -kap6okcunata (18h).

TpeT-ByTHn-3-((MeTricy nboHNT)OKCH) LMKIIONIeHTaH- | -kap6okeunar 17h (4,0 r, 15,14 mmons, 1,0 3kB.)
pactBopstiu B IM®DA (40 mi). Jobasnsutu tThoaueTtar kaaust (2,59 r, 22,71 mmous, 1,5 3KkB.) U HarpeBaau cMech
npu 60°C B TeueHue 16 4. [locne 3aBepLIeHHs PACXOA0BaHHS HCXOMHOIO BEILECTBA PEAKLIMOHHYIO CMECh OXJIa-
JKIaIM IO KOMHATHOH TeMIepaTypsl U pa3baBisiii x0a0aHOH Bogoi (40 M), 3aTeM cMECh IKCTParupoBaiH Ju-
9TUNOBBIM 3¢upoM (2x80 M). OpraHmyeckuii IKCTPAKT CHOBA MPOMBIBATIH X0N0 HOH BoaoH (1x80 M), 3aTem
XOJIOJHBIM HACBILEHHBIM CONEBbIM pacTBOpoM (1x132 mum), cymmnu Hax 6e3BoaHbM Na,SO,, duabtpoBanu u
BBINIAPHUBAIHM PACTBOPUTEIM U3 (DHIbTpATa MPH MOHIDKCHHOM JaBneHUH. [10Ty4eHHBIH HEOUHILIEHHbIH OCTATOK
OUMILAIK KOJOHOYHOU Xpomarorpadueii Ha cumukarene 100-200 memw, ucnons3ys rpaguent 0-20% EtOAc B
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reKcaHax B KauecTBe 3aroeHTa. Opakuuu, conepxaume TpedyeMblil NPOAYKT, KOHIIEHTPUPOBAJIHU C MOTyUEHUEM
18h B Buze OecliBETHOM XMAKOCTH (3,5 T, 94,85%).

'"H SIMP (400 MI'ti, CDCl3): & 3,87-3,84 (m, 1H), 2,83-2,79 (M, 1H), 2,32 (c, 3H), 2,29-1,80 (M, 6H), 1,43
(c, 9H).

Cranus 5. CuHTe3 3-(aueTHIITHO )IIMKIIONIEHTaH- | -kapOoHOBO# KKCIOTHI (19h).

TpeT-byTun-3-(auermnruo)mknonexTas- 1 -kapookcunar 18h (3,5 r, 14,34 mmonsb, 1,0 3kB.) pacTBOpsUIM B
JXM (48 mu) u oxnaxxaanu pacteop a0 0°C. 3atem k peakiuoHHON cmecu nodassau TOK (12 min) u nepeme-
LIMBAJI CMECh B T€UEHHE 2 4, BO BPEMS YKa3aHHOTO MepHOJa TEMIIEPATYPy OCTaBJIUM moBbimatees ot 0°C 1o
KOMHATHOU Temrnepatypsl. [locne 3aBeplieHns pacxoq0BaHUS HCXOJHOTO BEIIECTBA PACTBOPUTENIH BhIITAPHUBAIIN
U3 PEAKIIMOHHONW CMECH MpPH MOHWKEHHOM JaBJICHUU C MoJiyueHueM 19h B Bume kpacHoM >kuakocTH (3,5 r, He-
OUMIICHHBIN).

'H SIMP (400 MI'u, D,0): & 12,15 (c, 1H), 3,11-3,08 (m, 1H), 2,84-2,80 (M, 1H), 2,29 (c, 3H), 2,25-2,20
(M, 1H), 2,12-2,07 (M, 1H), 1,96-1,90 (M, 1H), 1,78-1,70 (M, 2H), 1,55-1,48 (M, 1H).

Cxema 3
OOmas cxema cuHTe3a OUOIMOTEKH

Ac! Craamn 6_1-14 ] Crazas 7_1-14 R CraaBa 8 1-14 R
0 - . H
S\C}"’ H AcS n’rs:kg/o\]( HO3S m HOSS W
HCI Hﬂéﬁﬂ
]

\ﬁ 20n_1 - 14 21h 1 - 14

AA1- 14

Craama 9 1-4 Crazax 10_1-4
NHR * NHR;
Ri{NHz: A_1,A B,DA_1 v DA_2 AcS HOsS

22h_1 - 4

19h

Crazeg 11_5- 14

HN  N—PG (DA_31cDA_§)

Ty Crazma 12.5 - 10 VR Crazuz 13_5- 10 I
AcS U—FG —* Hoss 'L./N_PG —" HO:& N\-/N-H

2265 - 10 23h_5 - 10

OO6wmwuit sKcnepuMeHTaNbHbIA crocob a1 ctaauit 6 1-14.

Kapkacnyio crpykrypy 1%h (1,0 skB.) pactBopstnn B IXM u oxnaxnanu cMech a0 0°C. JlobaBisinu
DIPEA (3,0 5xB.) u HATU (1,5 3kB.) ¥ nepeMeuinBaiu peakuuoHHyto cmech npu 0°C B teyenue 0,5 4. 3atem
nobasmsimn AA_1-14 (1,0 3kxB.) ¥ nepemMenIMBaIM PEAKIMOHHYIO CMECh B T€YEHHE 16 4, OCTaBJIsAA TEMIEpaTypy
MOCTENEHHO MOBBILIATHCS 1O KOMHATHOH Temnepatypsl. [Tocie 3aBepiieHus pacxoA0BaHUS HCXOIHOTO BELLECT-
Ba PEAKLMOHHYIO CMECh FaCUJIM BOJOH. 3aTeM cMech skcTparupoBaiu JIXM (3x). OpraHudeckuii SKCTPaKT CHO-
Ba NMPOMBIBAJIX BOAOH (3x), 3aTeM HachIIEHHBIM BOAHBIM pacTBopoM NaHCOs (1x), cymunu Haa 6e3BOIHBIM
Na,SO,, ¢unbTpoBay U BbIMAPUBAIM PACTBOPUTENH U3 QUIIBTPATa NMPU NOHWKEHHOM AaBiieHUH. [Tomy4yeHHbIi
HEOUHILEHHBIH OCTaTOK ouuinand ¢usu-xpomarorpadueii Ha cunmkarene 230-400 mewn, UCTIONb3ysl TPATHUEHT
EtOAc B rexcanax B kauecTBe 3MoeHTa. Dpakumy, coaeprkaliye TpedyeMblid MPOAYKT, KOHLIEHTPUPOBAJIH C MO~

JYYEHHUEM COOTBETCTBYIOIIMX coenuHenuit ¢ 20h_1 mo 14.
ID AMMHOKMCIIOTA CrpykTypa Macca

20h_1 SAc = =

)
>( \|(\NH2 Hel
o
(o]
AA_1 NH
l-Bu0—<_
o
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20h_2 = SAc - =
o I
:ﬁ’ \r/\nm Hel
o
B ]
AA_2 3
- —NH
(—Bu0—<_
o
20h_3 H AMP (400 MIw, [M+H] :
CDCl3): 8 7,29-7,21 (M, 392,28
3H), 7,13-7,12 (m,
J=4,0 Twu, 2H), 5,90-
5,88 (m, J=8,0 Tu,
/J::j e 1H), 4,77-4,72 (M,
o, 1H), 3,91-3,88 (r,
(S\NH; HCl <:>_? o
:ﬁ/ = ‘so—{_N" J=8,0 Tu, 1H), 3,10-
-Bu
AA_3 o 3,07 (v, J=8,0 Twu,
2H), 2,69-2,66 (M,
1H), 2,33-2,22 (M,
SH), 1,96-1,78 (M,
3H), 1,63-1,54 (M,
1H), 1.41 (c, 9H).
20h_4 SAc - -
\_/
o I
:T/ jr,\Nm HCl °
o HN
CbzAA_4
O:
Ot-Bu
20h_5 H AMP (400 MIw, [M+H-
CDCl;): & 5,81 (umc, 56]:
1H), 4,53-4,50 (r, 302,24
J=8,0 Tu, 1H), 3,93-
,/L\ SAc 3,89 (r, J=8,0 Iu,
o X 1H), 2,76-2,72 (r,
:7/ \[/\Nm HCl
o >_1 o |J=8,0 I'u, 1H), 2,38-
AA_S ,eu0_<kﬂ” 2,33 (m, 1H), 2,29-
0 2,25 (M, 4H) 1,99-1,84
(M, 3H), 1,64-1,50 (m,
4H), 1,45 (¢, 9H),
0,94-0,93 (mr, J=4,0
T'u, 6H).
20h 6 ﬂ\ o J< SAc 'H AMP (400 MIu, [M+H] :
°/‘T)k° cpcls): & 6,27-6,25 (a, | 388,34
NHz et
+-BuO—, o J=8,0 I'u, 1lH), 4,59-
AA_S

/—NH
Q-Bu0—<_
o

4,57(mn, J=8,0 I'u, 1H),
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3,94-3,91 (v, J=8,0
ru, 1H), 3,78-3,76 (m,
J=8,0 Tu,
3,50 (m,
1H), 2,81-2,77 (T,
J=8,0 Tu, 2,40-
2,35 (M, 2,29-
2,26 (M, 2,03-
1,86 (m, 3H), 1,65-
1,54 (m, 1H), 1,46 (c,
9H), 1,13 (c, 9H).

1H), 3,52-

J=8,0 Twu,

1H),
1H),
4H) ,

20h_7

LIk

NH, g

SAc

20h_8

AA_8

SAc

20h_9

Jr

o, =
>r (S|'NH, HCl
[¢]

AA_9

SAc

Q

7—NH
t-auo{
o]

H AMP (400 MTu,

cpcls): 8 7,03-7,01 (a,
J=8,0 Tu,
6,88 (o,
2H), 5,91-5,89 (m,

J=8,0 Tu, 1H), 4,72-
4,70 (m, J=8,0 Tu,

1H), 3,91-3,88 (=,

J=8,0 Tu, 1H),
3,03 (m,
2H), 2,71-2,67 (M,
1H), 2,33-2,24 (M,
SH), 1,96-1,76 (M,
1,64-1,58 (M,
1H), 1,40 (c,
1,32 (c,

2H), 6,90-

J=8,0 Iy,

3,04~
J=4,0 Ty,

3H),

9H) .

[M+H] :
464,37
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20h_10 o[ Acs - -
NH,
) Hel ” °
N wn—? (NH
t-BuO
AA_10 °
20h_11 o J< A - -
o
YN
O NHz ¢ ¢}
-, o
AA 11 t-BuO  —NH
- t-BuO:
o
20h_12 [ sac - -
A,
oA [€)
>‘/ 1S"NH; Hel —, o
o H,N  7—NH
t-BuO
AA_12
20h 13 ) 0/ SAc - -
()
NH, N
i )= o
I 2HCI HN NH
t-BuO:
AA_13 o
20h 14 o e - _
- BocHN
\/\/\%\o Bochn (
NHz e i °
AA_14 )
- I-Buo{ M
o

OO0uwmii s3KxCepUMeHTaNIbHBINA coco0 uid cTaauit 7 1-14.

20h_1-14 (1,0 sxB.) pacteopsiiu B ACOH. JlobaBnsm tpuruapar anerata Hatpus (1,0 3xB.) u 33% H,0,
(9,0 5kB.) u HarpeBasu cMmech ipu 60°C B Teuenue 3 u. [Tocne 3aBepIIeHUs pacX0I0BaHUSI UCXOIHOTO BELIECTBA
PEAKIMOHHYIO CMECh OXJIAXKIAJIU JO KOMHATHOM TeMIIEpaTyphbl U BbIIIAPUBAIM PACTBOPUTENHN NPU MOHWKEHHOM
naBjieHuu. [lomydeHHbIH OCTaTOK pacTBOPSUIH B BoAe U npombiBamu JIXM (3x). BoaHslii col KOHIIEHTpUPOBa-
JIK TIO/I BaKYYMOM W PacTHpaJH ¢ 3(GUPOM C MOJyuE€HHEM COOTBETCTBYIOLIMX coeauHeHuit ¢ 21h 1 mo 14.
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iDp

CrpykTypa

Macca

21h 1

2
HO-S=o

{o]

NH
t-BuO{
o

21h 2

21h 3

Ho‘é:o

<

—NH
t-BuO—(
(o]

H gMP (400 MI'u, D,O):

(M, 5H), 4,54 (wc, 2H),
(m, J=8,0 I'u, 1H),
J=16,0 T'u, 1H), 3,00
2,88-2,86 (m, J=8,0 I'u,

1,93 (M, SH), 1,40-1,33

(e,

5 7,37-7,27

3,43-3,41

3,19-3,15

1H),

(™M,

(&,

1H),

2,10-
9H) .

[M+H] :
464,37

21h 4

9
HO—S:O

3.

21h 5

21h 6

.

-33-




035650

21h_7 [ - -
HO-S=qo
o
HN
o ot-Bu
Ot-Bu

21h_8 0 - =

HO-$=0

21h 9 o |- -

t-BuO -
/—NH
t-Bu0—<_
o]
21h 10 HO - -
- |
0:5:0
(o]
“__NH
HN /
t-BuO
(o]
21h 11 [ - -
HO-s=o
(o]
. o
t-BuO NH
t-BuO
o]
21h_12 o - -
HO-S=o
0
= o
H,N /—NH
t-BuO
[e]
21h_13 9 - -
HO-s=¢o

21h 14

BocHN

o

“—NH
t-Bu0—<_
[e]

OO0uit SKCrepUMEeHTAJBHBIH crioco0 st ctaauit 8 1-14.

21h_1-14 (1,0 3ks.) pacrBopsuin B cmecu [IXM u oxnaxnamu pacreop mo 0°C. 3arem mobasmsuin TOK
(50%, 06./06.) 1 nepemMenMBaId CMECh B TEYCHHUE 2 4, BO BPEMs YKA3aHHOTO MEPHOIA TEMITEPATYPY OCTABIISLTH
nosbimateest o 0°C go komHaTHOW Temmnepatypsl. [locne 3aBepleHMs PAacXOMOBaHHS HCXOJHOTO BELIECTBA
PaCTBOPHTEIH BBIMAPHBAIM U3 PEAKLIMOHHON CMECH MPH IMOHMKEHHOM JABJICHUH U PACTHPAJIH MMOJy4YEHHOE He-
OYHIIEHHOE BEILECTBO C AMITHIIOBBIM 3(HPOM C MOTYUCHHEM CIEAYIOLMX COSAUHEHHH COrJacHO HACTOSILIEMY
HM300PETEHHIO:
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ID CrpykTypa
2032
H0-§=0
o
NH
wo
[0}
2033 9
HO-$=0o
z (o]
—NH
H0—<r_
[0}
2034
Ho‘gzo
O
7—NH
o
o
2035 C
HO-S=0o
(o]
HN
O
OH
2036 o
HO-S:O
e
—NH
H0—<_
[¢]
2037 P
!
HO‘S:O
HO—, o
/—NH
Ho
o
2038 9
HO-s=o
(o]
HN
) oH
OH
2039 9
HO—S:O
MeO,S
\_2 o
—NH
HO—{(_
(o]
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2040

2041 HO

2042 [o]

o

2043 (o]

\
o

2044 o

2045

OO0wuit SKCIIepUMEHTANBHBIN crI0co0 mist ctaauit 9 1-4.

Kapxacuyro ctpyktypy 1%h (1,0 3xB.) pactBopsan B IXM u oxnmaxnganu cMeck no 0°C. [loGamnsu
DIPEA (3,0 3xB.) ® HATU (1,5 3xB.) U nepeMernuBanu peakiiuonnyio cmech npu 0°C B teuenue 0,5 4. 3atem
nobasnsimu amuHEl A 1, A 6, DA 1 u DA 2 (1,0 5kB.) ¥ nepeMeIInBaIy PeakHOHHYIO CMECh B Te4eHHe 16 4,
OCTaBJIsAs TeMIepaTypy HOCTENEHHO MOBBIIIATHCS 10 KOMHATHOH TeMnepatypsl. Ilocne 3aBepiieHus pacxonosa-
HHUSI HCXOJHOTO BELIECTBA PEAKLIMOHHYIO CMECh IaCHIIM BOJOH. 3areM cMmech 3kctparupoBanu XM (3x). Opra-
HHYECKHH SKCTPaKT CHOBA NMPOMBIBATIHM BOJOH (3x), 3areM HachlleHHBIM BOmHBIM pactBopoM NaHCOj (1x),
cyiiunu Han 6e3BoaHbIM NaySOy, GUIBTPOBAIH M BBITAPUBAIH PACTBOPUTENH M3 (pUibTpaTa NpHU MOHUKEHHOM
naBneHUH. [lonmydeHHBI HEOYMINEHHBIH OCTAaTOK ouHInanu Quai-xpomartorpadpuei Ha cunukarene 230-400
Mell, ucnonb3ys rpaxueHT EtOAc B rexcaHax B xauecTBe smoeHTa. Ppakuuu, comepskalnyie TpeOyeMblil mpo-
JYKT, KOHIEHTPHPOBAITH C NOJTYYEHHEM COOTBETCTBYIOIIMX COeNUHEHUH ¢ 22h 1 mo 4.
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ID AMMHOKMNCJIOTA CrpykTypa
22h 1 O/\NHz SAc
A_1
o
HN
22h 2 NH, SAc
AG
o
H,N
22h 3 | SAc
- /N\></NH1
DA_1
(o]
7<>NH
N—
/
22h 4 A~ NH; Acs o
- N <
©/\H NH
DA_2 HNg

OO1wuit sKCnepuMeHTaNbHbIH crocob as cranuu 10 1-4.

22h 1-4 (1,0 akB.) pactBopstii B AcOH. JloGasnsnu tpuruapar auerara Hatpus (1,0 akB.) u 33% H,0,
(9,0 3kB.) 1 HarpeBasiu cmech npu 60°C B Teuenue 3 4. [Tocine 3aBepiueHus pacX0A0BaHHsI UCXOAHOTO BELIECTBA
PEAKLIMOHHYIO CMECh OXJIaXAAIM A0 KOMHATHOH TEMIIepaTypbl U BbINAPUBAIA PACTBOPUTENH NPHU MOHMKEHHOM
JIaBJICHHH.

[Tony4eHHbIH ocTaTOK pacTBOpsUIH B Boae U npomMbiBaiii JIXM (3x). BoaHbiii co#t KOHLEHTPUPOBAIH MOA
BaKyyMOM U pacTUpalii ¢ 3)UPOM C MOJlyYEHHEM COOTBETCTBYOLIMX coeaunenuii 2030, 2031, 2046, 2047.
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ID

CrpykTypa

2030

HO-$=0

HN

2031

2046

2047

2
‘o

T

SN

o

2 "0
T

OO1wmuit sxcnepuMeHTaIbHbIH cnocod ais craguu 11_5-10.

Kapkacuyro crpykrypy 19h (1,0 3kB.) pacteopstan B JJXM u oxnaxaamu cmecy 10 0°C. JoGasnsiiu DI-
PEA (3,0 3x8.) u HATU (1,5 3kB.) u nepemewmuBanu peakunonnyro cmech npu 0°C B teuenue 0,5 yaca. 3arem
nmobasysid DA 3 o 8 (1,0 3xB.) 1 nepemMeInnBaIid PCakLMOHHYIO CMECh B TCUCHUE 16 4acoB, OCTABIIsIsL TEMIIC-
patypy NMOCTENEHHO MOBBIMIATECS 10 KOMHATHOM Temmnepartypsl. [locne 3aBeprieHHs pacXoA0BaHHsS HCXOIHOTO
BCILECTBA PCAKLIMOHHYIO CMECh racunu BoAOH. 3ateM cMmechk 3kcrparuposBand JIXM (3x). Opranudeckuii skc-
TPaKT CHOBA MPOMBIBAIN BOJOM (3x), 3aTeM HachlleHHBIM BOAHBIM pacTBopoM NaHCOj; (1x), cymunu Hax 6e3-
BoaHbIM Na,SO,, GbunbTpoBany H BhINMapHUBaId PACTBOPUTEIH M3 (UIbTpaTa NpH MOHWKEHHOM AaBiaeHuu. [lo-
JYYCHHBIH HEOYHLICHHBII ocTaTok ouHany ¢uasu-xpomarorpadueii Ha cunukarene 230-400 mewr, HCmoab3ys
rpaaueHT EtOAc B rekcanax B kadecTse anmoeHTa. Ppakuuu, coaepxaiue TpeOyeMbli NPOAYKT, KOHLEHTPHPO-

BAJTH C NOJIYYCHHEM COOTBETCTBYIOIMX coeauHeHuit ¢ 22h 5 no 10.
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ID OnaMmHE CrpykTypa
22h_5 ONH 2 AcS o
“/NHBoc : NH
O .wNHBoc
DA_3
22h 6 NH, AcS [o]
BocN \Q/«NH
DA_4 (}
N
Boc
22h 7 NHBoc o
NHBoc
DA_5
2 2h_8 NH o
NBoc
DA_6
22h_9 HZN//'O‘ ° UNHBOc
N
NHBoc M"O)L“
DA_7
22h 10 (j NHCbz o
N
$ (T Y
Rt NHCbz

OOwmii 3KCiepuMeHTaIbHbIN criocob mis cramuii 12 5-10.

22h 1 mo 10 (1,0 »xB.) pactBopsutt B AcOH. J{obaBnsin tpurnapar anerara Hatpust (1,0 3xB.) u 33%
H,0, (9,0 skB.) u HarpeBanu cMmech npu 60°C B Teuenue 3 u. Ilocne 3aBepiueHUs pacXOoOBaHUs UCXOIHOrO Be-
LIECTBA PEAKLHOHHYIO CMECh OXJIAXIAJHd A0 KOMHATHOW TeMIepaTypbl U BbINAPUBAIN PACTBOPUTENH MPH MO-
HUKEHHOM naBieHuu. IlonyueHHbIH ocTaTOk pacTBOpsiM B Bonxe U npomseiBanu JIXM (3x). BoaHerii cnoit koH-
HEHTPUPOBAJH MOI BAKYYMOM M pacTHpasid ¢ 3GUPOM C MOJyUYEHHEM COOTBETCTBYIOLIMX coemuHeHui ¢ 23h 5

mo 10.
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ID CrpykTypa
23h_5

Ox //0 [o}

s
HO NH

23h_6 0

Boc
23h 7 o
B Q
|
HO NHBoc
23h_8 o

N
HO ()\‘300

o]
? -
HO-~ N
i H
o

23h_10 o

23h 9 NHBoc

NHCbz

OO01mui SKCIIepUMEHTANBHBIHA crtoco0 A jutsa cranuit 13 5-9.

23h_5 mo 9 (1,0 akB.) pactBopsiiu B cMecu JIXM u oxnaxaanu pactsop no 0°C. 3arem mobasmsuin TOK
(50%, 006./00.) 1 mepemMeIMBaId CMECh B TEUEHHE 2 Y, BO BPEMs YKa3aHHOTO MEpHOAA TEMITEPATYPy OCTaBIIIIN
nosermatecs 0T 0°C mo komMHaTHOW Temreparypsl. Ilocie 3aBepiieHHMs PacxXOAOBaHHMA HMCXOMHOTO BELIECTBA
PACTBOPHTENH BBIMIAPUBAIH U3 PEAKLIMOHHON CMECH MPH MOHM)KEHHOM JABJICHUH W PACTUPATH MOJyYEeHHOE He-
OUMILIEHHOE BEILECTBO C JMATHIIOBBIM 3()HUPOM C TMOIyYE€HHEM COOTBETCTBYIOLIMX coenuHeHui 2048, 2051,
2052.

OO0umii 3KCrIepUMeHTaNBHBIH criocod B mia craguu 13 10.

23h_10 (1,0 3kB.) pacTtBOpsiM B MeTaHone B armocdepe azorta. [Jodasmsanu Pd/C (10% mac./mac., Biax-
Hocth 50%, Mac./Mac.) ¥ mepeMerrBaii cMech B armocdepe Boaopoaa (BOAOPOAHBINM OAJUTOH) MPH KOMHATHOM
Temriepatype B tedeHue 16 u. [locne 3aBeplueHHs pacXOJOBAHHS HCXOMHOTO BEILECTBA PEAKLIMOHHYIO CMECh
pas30aBILUIM METAHOIOM U (PHIBTPOBAIIH Yepe3 CIIOH LeIMTa. 3aTeM CIIOH LIeJIUTa TIIATEIbHO MPOMBIBAIM METa-
HostoM (3x). Cmech (uIbTpPaTa ¥ NMPOMBIBOYHBIX PAacCTBOPOB KOHLIEHTPHUPOBAJIU MU NOHMWKEHHOM JABJICHHH.
HeouuineHHOE coeTMHEHHE PAacTBOPSIN B BOJE U (DMUIIbTPOBAIM UYepe3 LIMPULIEBOM GUIBTP C pa3MEpPOM OTBEp-
ctuii 0,2 MkM. OUIBTPAT KOHLUEHTPUPOBAIH U JTHOPUIUZUPOBAIU C MOTYYEHHEM COOTBETCTBYIOIIMX TUAMHH-
HBIX IPOAYKTOB.
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[TpoayKThl HUKIONEHTHUIKAPOOKCHOUOIHOTEKH

Homep

coeq@HERHS Crpyktypa Moua. Macca
PCT
NH " 9
)I\ N S—OH
2110 H:N N/\/j:‘ 5 350.39
H o]
(o] OH
oy 0
S
21t Ho)ﬁ'”m/o\ Fa 297,34
o]
HS’
i " SS?‘OH
2112 HzN)k/IN 5 322.33
o]
o] OH
- (o]
? " 'S"OH
2113 \/1'“ = 307.36
(o]
() OH
0, OH
<Y
2114 o N 291.32
0
o
2115 b\'}: 357.39
hE
2030 Qdf“ 283.34)
so—imo
2031 193.22)
0
2032 , 251.25
NO’(O{
2033 Q,, 265.28
e
2034 , 341.38
O
2035 ﬁ,‘ 293.33
e
2036 c\ﬁ 307.36
oS
2037 . 281.28
2038 p\, 295.31
e
2039 _ o 325.39
—
e
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2040 . 357.38
NCI"é ZO‘("N
2041 O)ﬁ@ 380.42
el {
2042 oy 309.29
b
2043 e 308.31
MW—Z;""

2044 ) 331.34
2045 M\/\‘%ﬁ 322.38
X
2046 3 306.42

he
O
2047 é 326.41
0\‘5'9 o
2048 " \OA( 290.38
waNH:
N
2049 " \O}g 276.35
HN
[N :,O [0}
2050 HOIS\O,(Q 276.35|
NH;
onf o
2051 v O 26232
Qo
NH:
o
2052 2 NU 290.38
=S.
. H
OH
o}
o N
2053 °=?—O)L ' Z 262.32
OH NH,
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IMpumep 27. CuHTE3 COCAMHEHUIT HA OCHOBE LIMC-NIPOJIMHA.
Cxema 1
OO1mmas cxema CMHTE3a COCIMHEHHI Ha OCHOBE LIMC-TIPOIMHA

o weg L

Cra,um; 1 Cranms 2 CTaaua 3 Craams 4

Bocl Bocl — H — Cbzl —

d d Hal d d b2

3a 2b 4b
Cramm 5 Cra,tum 6 CTMHH 7 Crazus 8

HO3S "’H(o HO3S Vl\(o
HO HCIHN (s)
AMIHOKHCIOTEL AA

Craxaa 9 Cragan 10_1-8
[————
HO;S:! NHR, HO,8 NHR,
RiNH, NCbz NH

12b
Craans 11

N-PG eaMBEBL

~Cyj\ p Crazms 12 "/\ Cranma 13 _CJ p
HO,S N-PG —— HO,S, N-H HO,S N-H
! Nebz \__/ “ Nebz \__/ W\ _/

13b 14b

Cragaa 8

Cxema 2
[TonyyeHue KapkacHOM CTPYKTYphI 2132 (Mcmonb3yeMoit 1ist CUHTE3a OUOTUOTEKH)

Msg_ MsQ j\

OH MsQ
Cragus 1 ~ Cranns 2 Cragnan 3 Cragua 4
BocN —" BocN o ——— ™ HN —> ChbzN E——
HCl d d Cbz
Q
AN
3a 4a 2b 3b 4b
HO, HO4
Cragna 5 Craans 6
Chzl Cbzl
N HO
2131 2132

IKCNEPUMEHTAILHAS YaCTh

Cragus 1. Cunures  1-(tper-OyTmn)-2-metmi-(2S,4R)-4-((MeTrncynbormn)okcu)muppoauaus-1,2-
nukapookcuiara (4a).

1-(tpeT-ByTin)-2-meTrn-(2S,4R )-4-ruapoxcunupponuaus- 1,2 -pukap6okcunar 3a (20,0 r, 81,6 mmoas, 1,0
9KB.) pacTBopsitu B upuaune (100 M) u oxnaxkaanu pacteop a0 0°C. 3arem 106aBasiv METaHCY Tb()OHWIXIIO-
pua (15,2 mm, 195,.8 MMounb, 2.4 3KB.) U IEPEMEIIMBATIH CMECh B TeUeHHE 12 4, BO BpeMs YKa3aHHOIO IepHoaa
TeMnepaTypy ocrtaeisiid noseimartbes ot 0°C 1o koMHaTHOM Temmepatypsl. [locne 3aBepuieHust pacxo0BaHUsA
HMCXOJHOIO BEIIECTBA PEAKLUMOHHYIO cMech pasbasmsaan JIXM (200 mm). 3atem cmech nmpomeiBanu 0,1n. HCI
(1200 mu), Bomo¥ (2x200 M) M HachIIEHHBIM cojieBbIM pacTBopoM (1x200 mur), cymmau Haa OGE3BOAHBIM
Na,SO,, punbTpoBanu U BeINApUBAIM PACTBOPUTEIM U3 (PUIBTPATA NMPU MOHWKCHHOM AaBICHUM. [10Ty4YeHHBIM
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HEOUHUINEHHBIH OCTATOK OYHMIIAIH KOJOHOYHOH Xxpomarorpadueii Ha cunukarene 100-200 memn, HCIonb3ys rpa-
queHT 0-30% EtOAC B rekcaHax B Ka4ecTBE 3mocHTa. Dpakiuu, coaepkanue TpeOyeMblid TPOIYKT, KOHLUECH-
TPHPOBATH C MOJyueHHEM 4a B BuAC Oenoro Teepaoro semectra (20,0 r, 76,0%). XKX-MC: yucrora 98,69%.
MC, paccuurano ana [M] 323,10 u Haitneno [M+H]™ 324,04,

'H SIMP (400 MI', CDCls): 3 5,26 (c, 1H), 4,48-4.38 (M, 1H), 3.87-3,76 (M, 2H), 3,75 (c, 3H), 3.05 (c,
3H), 2,68-2,57 (M, 1H), 2,29-2,22 (m, 1H), 1,46-1,42 (x, J=16,0 T'u, 9H).

Cragus 2. Cunre3 MeTui-(2S,4R)-4-((METHIICY Tb(O HUT)OKC H) THPPOTUANH-2 -KapOOKCHIIATA THAPOXJIOPH-
aa (2b).

1-(Tpet-ByTun)-2-metun-(2S,4R)-4-((MeTHICY T6POHMT)OKCH) MUPPOIUAMH- 1,2 -nukapOokcunat 4a (30,0 r,
92,9 mmons, 1,0 3kB.) pactBopsmi B 1,4-muokcane (150 M) u oxmakaanu pacteop a0 0°C. 3arem goOaBmsiiu
4u. HCI B 1,4-quoxcane (150 mut) u mepeMenmBam CMECh B TCUCHHE 48 4, BO BpeMs YKA3aHHOTO NMEPHOIA TEM-
neparypy octaBisuid nosbimarecs oT 0°C 10 kOMHATHOH TeMmeparypsl. [locne 3aBepIueHus pacX0JIOBAHHUA HC-
XOJHOTO BELICCTBA PACTBOPUTCITH BHIMAPUBATH U3 PCAKLIMOHHOM CMECH MPH MOHIKCHHOM JIABJICHUU U PAaCTHPA-
JIH TOJIYYCHHOS HCOYHUIICHHOE BCHICCTBO C JAMITHIOBBIM 3(HPOM M ICHTAHOM. BhimaBmiee B 0Cagok TBEPIOE
BCIICCTBO OT(PMIBTPOBHIBANM M CYIIMIH MOJ BAKyYMOM C HMOJIY4YCHHEM 2b B BHAC OCJI0r0 TBEPAOTO BEILCCTBA
(23,41, 98,0%).

KXMC: VD-neakTupHOe coeaunenue. MC, paccuurtano ana [M] 223,05 u Haitneno [M+H]™ 224,16.

Cramus 3. Cunre3 1-6eH3un-2-metuia-(2S,4R)-4-((METHICY Tb(OHUIT)OKCH)THPPOTUAUH- 1,2 - THKap-
ookcuara (3b).

Metun-(2S,4R)-4-((MeTHICY T(OHUIT)OKCH) THPPO M AUH-2 -KapOokcuaara ruapoxmopusa 2b (23,0 r, 88,8
MMoJb, 1,0 3kB.) cycnenaupoBanu B JIXM (230 mu) u oxnakaama cmech 10 0°C. 3areM 100aBIsIH TPUITHIA-
muH (124,0 M, 888,0 mmos, 10,0 3kxB.) u CbzCl (50% pacteop B Toayone, 33,4 ma, 97,7 mmoms, 1,1 3kB.) U
NEPEMEIIMBAIN CMECh B TEUCHUE 72 4. BO BpeMs mepeMEIIUBAHUS TEMIEPATYPY CHUCTEMbI OCTABJLLIN MOCTE-
NCHHO MOBBIATHCH 0 KOMHATHOM Temmeparypbl. [lociae 3aBepHICHHS PACXOAOBAHUS HUCXOJHOTO BCILCCTBA
CMECh pa30aBIsAIU XOJOIHOH BOAOH (230 MIT), OPraHHUSCKUI SKCTPAKT OTACISIIM M MPOMBIBAM XOJOJTHOH BO-
Jo# (2x230 mur). 3aTeM CYIIHIN OPraHMYECKHI IKCTPAKT HaA 6e3BoanHbM Na,SO,, GpuieTpoBamu U BhIMapuBanu
pacTBopuTe)M u3 (PUIBTpaTa C MOMYYCHHCM HCOYHINCHHOTO OCTATKA, KOTOPBIH oOudmamu (hidi-
xpomarorpadueii Ha cunukarene 230-400 memn, ucnons3ys rpagueHT 0-5% meranona B JIXM B kauecTBe 3mo-
eHTa. Opakuuu ¢ TpeOYEMBIM MPOIYKTOM KOHICHTPHPOBAIH C MOIyUYCHUEM 3b B BUAE OCCLBETHOH JKUAKOCTH
(22,3 1, 70,0%). XKXMC: uncrora 91,58%. MC, paccuutano ana [M] 357,09 u naitneno [M+H]" 358,05.

'H SIMP (400 MT'u, CDCl3): 8 7,36-7,32 (M, 5H), 5.30-5,03 (M, 3H), 4,56-4.48 (M, 1H), 3.98-3.80 (M, 2H),
3,78 (c, 1,5H), 3,56 (c, 1,5H), 3,04-3,02 (xn, J=8,8 I'u, 3H), 2,71-2,62 (m, 1H), 2,31-2,27 (M, 1H).

Cranus 4. Cunre3s 1-6eH3un-2-metun-(25,4S)-4-(aueTuaTuo ) muppoauaus- 1,2 - mukapookcunara (4b).

1-BeH3un-2-metui-(2S,4R)-4-((MeTUNCY Tb(POHUIT)OKCH) MTUPPOTHAUH-1, 2-qukapOokcunar 3b (22,3 r, 62,5
MMOJb, 1,0 3kB.) pactBopsami B IM®A (220 mu). Jo6asmsam Troauerat kamus (10,7 r, 93,8 mmouns, 1,5 3kxB.) U
Harpesaau cmech mpu 80°C B TeueHue 16 u. TTocae 3aBepiucHUS PacXOA0BAHHS UCXOJHOTO BEHICCTBA PCAKIIM-
OHHYK) CMECh OXJIXKIATH 0 KOMHATHOH TEMIEPATYPhl U Pa30aB/IsAIH X010AHOH BoaoH (220 mu). 3aTeM CMECh
3KCTPATUPOBATU TUITHIOBBIM 3(PHpPoM (2x440 mm). OpraHMYeCKHiA IKCTPAKT CHOBA MpOMbIBAIU BoAoH (1x440
MJI), 3aTEM HACBHIIICHHBIM COJICBBIM pacTBOpoM (1x440 mur), cymmau Hax 6e3BoaHbIM Na,SO,, ¢umsTpoBamt u
BBINAPUBAJIH PACTBOPUTEIIM U3 (DUIIBTPATA MPH MOHIDKCHHOM JABICHUHU. [10JTyUCHHBIH HCOUMIICHHBIH OCTATOK
ountany Gmm-xpomarorpadueii Ha cumkarene 230-400 merr, ucnons3ys rpagueHr 0-15% EtOAc B rekcanax
B Ka4UeCTBE JmoeHTa. @pakuuu, comepxamue TpeOyeMblil MPOAYKT, KOHUCHTPHPOBAIH C MOJyYCHHUEM 4b B BHIE
KOPHYHEBOH BA3KOH >XUAKOCTH (14,5 1, 69,0%). XKKXMC: uucrora 85,24%. MC, paccuurano qma [M] 337,10 u
Haiineno [M+H]" 338,04,

'H SIMP (400 MT'u, CDCl3): 8 7.36-7,31 (M, 5H), 5.22-5,03 (M, 2H), 4,46-4,39 (M, 1H), 4.11-3,96 (M, 2H),
3,77 (c, 1,5H), 3,58 (c, 1,5H), 3,45-3,38 (M, 1H), 2,80-2,69 (M, 1H), 2,32 (c, 3H), 2,03-1,96 (M, 1H).

Cramus 5. Cunre3 (35,55)-1-((6eH3UAOKCH)KAPOOHIIT)-5 -(METOKCHKAPOOHHUT) MUPPOTHIUH-3 ~CY Jb-
(oHOBOI KUCTOTHI (2131).

1-BeH3un-2-metun-(2S,4S)-4-(aueTuruo ) nupponuauH- 1,2 -qukapookcunar 4b (1,5 r, 44 5 mmoms, 1,0
3kB.) pactBopstd B AcCOH (15 mm). Jlo6asmsamu Tpuruapar auerara Hatpus (0,6 r, 4,45 mmomb, 1,0 3kxB.) u 33%
H,0, (4,53 ma, 40,1 mMmoms, 9,0 3kB.) ¥ HarpeBau cmech npu 80°C B TeueHue 16 4. [Tocie 3aBepLICHHUS pacxo-
JIOBAHHUA MCXOJHOTO BCIIECCTBA PCAKLHOHHYKO CMECh OXJIAXKAATH 0 KOMHATHOM TEMIEpPATYPhl U BHINAPHUBAIU
PACTBOPUTENU MPU MOHIKEHHOM JaBICHHUU. [10Ty4eHHBIH OCTATOK PACTBOPATIH B BOAE (15 Mu1) M mpombIBaIH
EtOAc (2x15 mu1). BoaHsblif C10#f KOHUEHTPUPOBAIH MO BAKYYMOM C MOJyueHHEM 1,44 T HEOUHINEHHOTO CO-
eauHeHus. 0,1 T HCOYMINEHHOTO COSAMHEHH ouMIamy npenaparuHoit BO)XX Ha konmonke Waters Sunfire C18
OBD. ®pakuuu ¢ TpedyeMbIM MPOIYKTOM KOHLUEHTPUPOBAIM H JTHO(MHIM3HPOBAIHU C NoayueHueM 2131 B Buae
6emoro Teepaoro eemectra (0,05 r, 47,4%). XKXMC: yucrora 97,81%. MC, paccuurano qia [M] 343,35 u Hali-
neHo [M+H]" 344.03.

'H SIMP (400 MI'n, D,0): 8 7.47-7.38 (M, SH), 5.23-5,05 (M, 2H), 4,63-4,54 (M, 1H), 4,07-3,97 (m, 1H),
3,76 (c, 1,5H), 3,61 (c, 1,5H), 3,77-3,61 (M, 2H), 2,80-2,72 (M, 1H), 2,41-2,35 (M, 1H).

Cragus 6. Cunre3 (2S,4S)-1-((6eH3um0KCH)KapOOHUT)-4-CYIb(HOMUPPOTUIHH-2 -KAPOOHOBOH KHCIOTHI
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(2132).

(3S,55)-1-((bensunokcu)kap60oHMT)- 5 -(METOKCUKaPOOHHMIT ) TUPPOTHANH-3-cy 1b(oHOBYIO  KHcaoTy 2131
(31,5 r, 91,74 mmous, 1,0 3xB.) pactBopsmi B cmecu TT'® u Boast (1:1, 300,0 mun) u oxnaxaamu cmecs g0 0°C.
Jo6aemanu MoHoruapar ruapokcuaa autus (3,85 r, 91,74 mmone, 1,0 3kB.) U nepeMeIIMBaIl PEaKLHOHHYIO
CMECh B TCUCHHE 16 4, OCTaB/IsLsT TEMICPATyPy MOCTCIICHHO MOBBILIATHCS JO KOMHATHOM Temmeparypsl. [locie
3aBEPLICHHUS PACXOJOBaHHs HCXOAHOTO BELICCTBA PEAKLMOHHYIO cMech padbaBisiin BogoH (300 M) U mpoMeI-
Bamu JIXM (2x600 m). [ToTydeHHbIi BOIHBIH CIOH MOAKUCIAIH aMbepauToBoit cmonoii IR 120 (H') xo pH 2 u
ot(unpTpoBbiBaIH. BOAHBIH COM KOHLEHTPHUPOBANM MPHU MOHHXKECHHOM AABICHHH M PAaCTHPAIH MOIYYEHHOE
HEOYHILECHHOE BEIICCTBO C AMITHIOBBIM 3(upom ¢ nomyyenuem 2132 B Buae 6enoro tBepaoro Bemectsa (30,0
r, 99,3%). XXMC: uucrora 99,23%. MC, paccuurano ais [M] 329,06 u Haiineno [M+H]" 329,92,

'H AMP (400 MI'w, D,0): 8 7,46-7,39 (M, SH), 5,18-5,13 (m, 2H), 4,35-4.28 (v, 1H), 4,10-3,95 (m, 1H),
3,74-3,69 (m, 1H), 3,60-3,53 (M, 1H), 2,74-2,71 (m, 1H), 2,23-2,12 (m, 1H).

Cxema 3.
O6was cxema CHHTE3a OUOIHOTEKH

HO4S

Cranea 7 R Cranua 8 R
- . L I H
- " HOsS yor” HOss yoy°
NCbz 0 NH Q

HO  HeIlHNTS)
2132 11b

AA

Cragun 9 Craxas 10
_ .
HO;S. NHR, HO3S NHR,
RiNH, NCbz NH

12b

Cragana 11_9 - 14

HN N—=PG [Jmamumas DA

-er\ p . Cramua 12 p Craann 13 —Oi pN_H
HO;S N—PG ——— Ho,§ NMH — HO;$
i Ncbz \__/ ? Nebz \__/ ! TN

13b 14b

Cranns 8

OO6wuii SKCIepUMEHTaIBHBIH coco6 At cTaguu 7.

Kapkacuyro ctpykrypy 2132 (1,0 3kxB.) pacteopsiti B JJM®PA u oxnaxnanu cmecs 10 0°C. Jlo6asasau
DIPEA (3,0 ax8.) u HATU (1,5 3kB.) u nepemerinBany peakuuonuyo cmech npu 0°C B teuenue 0,5 4. 3atem
no6aBsiid aMHHOKUCTIOTY AA (1,5 3KB.) M nepeMeIIHBaIl PEaKLIHOHHYIO CMECh B TCUCHHE 16 4, OCTaBIsIsS TEM-
nepaTypy MOCTENEHHO MOBBIIIATHCS A0 KOMHATHOH TeMmepatypsl. [locne 3aBepiueHus pacxoA0BaHUS HCXOAHO-
ro BEIUECTBA PEAKLMOHHYIO CMECh BbUIMBANU B JUITHJIOBBIH 3¢up. [loayueHHbI 0cazok pacTHpanu coO CMEChIO
stunauerata U JIXM, oTunbTpoBbIBaIM TBEPABIH OCTATOK M TINATEJIBHO MPOMBIBATH €ro 3THiaueratoM (3x).
Cmech (uapTpaTa M MPOMBIBOYHBIX PACTBOPOB KOHLICHTPHPOBAIM MPH MOHMKCHHOM JaBiacHUH. [lomyueHHOe
HEOYHILECHHOE BEILECTBO PACTBOPSIIH B BOJE, NMOJKUCIISIN BOAHBIN clioi ambepnutoBoi cmonoi IR 120 (H) mo
pH 1 u orduabTpoBeiBany cMomy. BoaHblii ¢10H KOHLCHTPHPOBAIH NPH MOHIKEHHOM AABJICHHH C MOTYy4YESHHEM
COOTBETCTBYHOLIETO coeanHeHus 1 1b.
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D AMMHOKMCJIIOTA CrpyxTypa
)
11b_1 >r N o H0-§~o
o
AA_1
- CbzN:
o
NH
HO—<_
o
11b 2 3 o
X j]/\NHz Hel HO-5=0
o
AA_2 CbzN:
% 0
—NH
vl
0
116 3 Q
o, I
>( 1S"NH; Hel
o
AA_3
11b_4 ~ ol
- B 0-S=0
o
>r \"/\NHz HCl
© CbzN
CbzAA_4 o
HN
o0
OH
11b 5 )\ o E
. Lo
o, I
>r Y\Nﬂz Hel Cb!‘"‘/%:
-, {e]
o
NH
HO:
AAS _<o_
11b_6 ﬂ\ ° J< ot
- ~S=0
o/ﬁ)ko
NHz e CbzN
AA_S Ho—_ 1=°
no—<_
0
11b_7 ° 2
STk
o o
NHz  her cnz@z
AA_T w
0:2_{0“
OH
11b 8 3 o
Mes o /k HO-8=0
NH2  her Mes CbzN
—, o
AA_8 % NH
HO—<_
o
11b_9 /©/0\|< o_s
Lo
o E CbzN
>( S"NH, HCI HO—@—’,_
/—NH
0
HO:
AA_9 _<o_
11b 10 0 o/ HO
_ 0=5=0
NH
2 %ciz’\‘ °
Hel -,
N HN Y, ( NH
HO
AA_10 o
11b 11 [ Hog
SRS
15)
O NH g 0.CbaN
-, o
AA_11 HO MM
11b 12 i oo
E TN
LN 0.CbzN
>r 1S NH; HCl i o
o HaN _g—NH
HO-
AA_12 o
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o
11b_13 o J Ho-g=0
(S
NH, _N CbzN
N W °
g 2HCI {"”
N Ho
H
AA_13
11b 14 o o
- BocHN. HO-s=@
5 ©
NH2  yoy HoN,
AA 14 CbzN
. \—\_‘_ o
—NH
v
o

O6uMii 5KkCEpUMEHTABHBIN CrI0CO0 It cTaguu 8.

11b (1,0 3kB.) pactBOpsuiu B cMmecu stunanerara, TT'® u Boasl (1:1:0,5) B atmochepe azora. Jlobapnsuiu
Pd/C (10% wmac./mac., BnaxHocTh 50% Mac./mMac.) u nepeMenmBaim CMech B atMocdepe Boaoposaa (BOJOpOI-
HBI{ OaJIJIOH) MpU KOMHATHOM TeMrnepatype B TedeHue 16 4. [Tocne 3aBepiueHust pacX0g0BaHHS UCXOTIHOTO Be-
IECTBA PEAKLIMOHHYIO CMECh pa30aBisiiv BOJOH U GUiIbTpoBanM yepes Cioif nenuTa. 3aTeM Cloi LieJuTa Tiia-
TEJIHO MPOMBIBAIN BOJOM (3x). CMech (puiibTpaTa U MPOMBIBOUHBIX PACTBOPOB KOHLIEHTPUPOBAU MPU MOHHU-
’KEHHOM JIaBJICHWM W OYMILAIM HEOUHMILIEHHOE BELIeCTBO npenapaTuBHoi BOXKX ¢ nosmyyeHuem cooTBerct-
BytoUMx coeanHenuit 2060-2073, ykazaHHbIX Ha ¢ur. 2 ¢ ganHpiMu SIMP u MC.

ID CrpykTypa
2060 o
HO-S=o
HN
(o]
NH
HO~<_
[e]
2061 O
HO-S=0o
HN

(o]

“—NH
e
o

2062 o
HO-~-S=¢

HN
O~ o
7—NH
=4
o
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2063

2
HO-s

2064

2065

2066

2067

2068

2069

2070
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2071 5

2072 Q

2073

OOmmmii SKCIIEPUMEHTAIBHBIA CIOCO0 IS cTaauH 9.

Kapxkachyto ctpykrypy 2132 (1,0 skB.) pactBopsuin B [IM®PA u oxnaxnamu cmeck 1o 0°C. JloGapnsiiu
DIPEA (3,0 sxB.) u HATU (1,5 3kB.) 1 nepemerunBainy peakuuoHnyto cMmech npu 0°C B teuenue 0,5 4. 3arem
nobGasmsii amuiel A 1-A 6, DA 1 u DA 2 (1,5 3kB.) ¥ nepeMelMBaiy PEakMOHHYIO CMech B TeueHue 16 u,
OCTaBJIsIsl TEMIIEPATYPY MOCTENEHHO MOBBIILATHCS 10 KOMHATHO# Temneparypsl. [Tocne 3aBepiieHus pacxomoBa-
HHS UCXOIHOTO BELLECTBA PEAKLIMOHHYIO CMECh BBIJIMBANIM B AMATHIOBHIH 3¢up. [TonmyuenHsit ocanok pacrupa-
74 co cMechio stunanerara U JIXM, oThUIBTPOBBIBAIM TBEPABIA OCTATOK U TINATEIBHO MPOMBIBAIH €r0 ITHJI-
aneratoM (3x). Cmech GunbTpaTa U NPOMBIBOYHBIX PACTBOPOB KOHLEHTPHPOBAIM NPH MOHIKEHHOM JaBJICHHH.
[TonyueHHOE HEOUHMIIEHHOE BEIIECTBO PACTBOPSUIM B BOJE, MOJKUCIIIIM BOJHBIN CIIOH aMOEPIUTOBOM CMOJION
IR 120 (H) n0 pH 1 1 oTuabTpoBbiBagi cMoiy. BoaHbI# ol KOHIEHTPUPOBATH MPH MOHMKEHHOM JaBIEHUH

C MOJIyYeHUEM COOTBETCTBYIOIIETO coenuHeHus 12b.
ID Amyue/ OVaMMHE CTpykTypa

1251 O .
HO-§=

A1

CbzN

HN

- 49 .



035650

12b 2 n o8O
/r 1 <jY°
HO OH coz T
A2 1
& Lo
12b_3 )
_ <
H
rNj CbzN
o N/\
A_3
12b 4 Ho_ P
_ <
0
(" NH cm;
o
N
o @
A_4
12b 5 Ho. 0
g7
_NH, o
A5 CbzN
o7 "NH
\
12b_6 NH, Q
HO-$=0
A_6
CbzN °
H,N
12b 7 | OH
- /N\X/NHz O=8=
DA_1
CbzN
o
7<—NH
N—
/
o]
Lo SNH
DA_2
HN

OOmuMiA SKCTIEPUMEHTAIBHBIN croco0 ast craguu 10.

12b (1,0 3kB.) pactBopsuii B cMecu dtiianerara, TT'® u Boasr (1:1:0,5) B armocdepe asora. Jlobapisuiu
Pd/C (10% mac./mac., Bnaxnocts 50% mac./Mac.) U nepeMeIrBaid cMech B atMocdepe Bogopoaa (BOAOPOI-
HBIH OaJIJIOH) MPU KOMHATHOM TeMneparype B TedeHue 16 4. [locne 3aBepiieHHs pacxoA0BaHHUs HCXOTHOTO Be-
IIECTBA PEAKLIMOHHYIO CMeCh Pa30aBisuid BOJOH M (pUIIbTPOBAIM yepe3 CIoi LenuTa. 3aTeM CJIOH LieNUTa Tiia-
TEJILHO MPOMBIBAH BOAOH (3%). CMech (puibTpaTra U MPOMBIBOYHBIX PACTBOPOB KOHIIEHTPHUPOBAIM NMPHU MOHH-
JKEHHOM [IaBJICHHHM M OYMILAIH HEOUYHIIEHHOE COeNMHEHHE mpenapatuBHOi BOXKX ¢ momydyeHneM COOTBETCT-
BYIOLIMX COEIMHEHUH B clieiytoiel TabauLe, Takke yYka3aHHbIX Ha ¢ur. 2 ¢ naHueiMu SIMP u MC.
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ID CrpykTypa
2055 Q
HO-S=0
HN
2059 o
_§-OH

H OH
2057 HO
536
o N/\
2058 Ho_ 0
s\‘
HN $
o N/\W
Lo
2056
HO\ép
~o
HN
o0~ NH
|
2054 9
HO-$=0
H,N
2074 OH
O=S=o
HN
o
NH
N—
/
2075 0%9 o
HO'
HN

OOmuii SKCIIEpUMEHTANIbHBINA crIocob uist cramuu 11,

Kapkacuyto crpykrypy 2132 (1,0 skB.) pacteopsiid B JIM®PA u oxnaxnanu cmech a0 0°C. JloGasnsnu
DIPEA (3,0 axB.) u HATU (1,5 3xB.) u nepeMemmuBanu peakiinonuyto cmech npu 0°C B teuenue 0,5 4. 3arem
nobasnsinn DA 3-8 (1,5 3kB.) ¥ mepemMemnBaiy peakiMOHHYIO CMECh B T€YEHHE 16 4, OCTaBIisisl TEMIIEPATYPY
MOCTENEHHO MOBBIATbCA 10 KOMHATHOH TeMneparypsl. [locne 3aBepiueHust pacxoa0BaHUsI HCXOIHOTO BEIECT-
Ba PEAKLMOHHYIO CMECh BBUIMBAIM B AMATHIOBBIH 3dup. [TosydeHHbIH 0canok pacTUpaik CO CMEChIO STHiIaLe-
tata © JIXM, oThHIbTPOBBIBANK TBEPAbIH OCTATOK M TILATENbHO MPOMbIBAIM ero atunaueratoM (3x). Cmech
¢dbunbTpara ¥ NPOMBIBOYHBIX PACTBOPOB KOHLEHTPHUPOBAIM MPH MOHH)KEHHOM naejieHuH. [lonyueHHoe HeouH-
LIIEHHOE BEIECTBO PACTBOPAIH B BOJE, MOAKHUCIAIM BOAHBII clol ambepauToBoit cmonoii IR 120 (H') mo pH 1
U OTQHIIBTPOBBLIBAIM CMOJTY. BOaHBIH cil0# KOHLEHTPHUPOBAIM NPH MOHHKEHHOM JABIIEHHH C TOJIyYEHHEM CO-
OTBETCTBYIOLIEro coeauHeHus 13b.
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ID AnaMmHu CrpyxkTypa

13b 9 NH, oL o
_ o
;
“/NHBoc HO WNH
[o]

DA_3

NCbz
Q wNHBoc

13b_10 //\)/NHZ oS o
_ s d
BocN HO w
NCbz NH
DA_4 (5
N

13b_11 NHBoc o
o=3 N
HU Hg‘@i

NHBoc

DA_S
13b 12 l/\NH o
- [o]
BocN\) °=g N
: NCbz NBoc
DA_6 HO k/
13b 13 HoN, ° O,Nnaoc
- o
9! Ny
NHBoc & \—nebzt
DA_7

13b_14 NHCbz o
s e
DA 8 HO—E NCbz

NHCbz

OOumii SKCIEPUMEHTANIBHBIN CTIOCO0 Ut cTamuu 12.
13b (1,0 3kB.) pacTBopsutd B nuokcane U oxnaxxaaiau pacteop a0 0°C. 3arem nob6asmsum 4M HCl B nrok-
cane (50%, 06./00.) 1 nepemMeIMBaii CMeCh B TeYeHHE 3 4, BO BPEMs YKa3aHHOTO MEPHOAa TEMIIEPATYPy OCTaB-
msim iosbimateest oT 0°C mo koMHaTHOHM TeMriepatypsl. [lociie 3aBepiIeHus pacXxoJ0BaHHUA UCXOTHOTO BEHIECT-
Ba PACTBOPHTENH BBINAPHUBAIHN W3 PEAKLIMOHHON CMECH MpPH MOHKEHHOM JAaBJICHHWH W PACTHPAIH MOJTyYEeHHOE
HEOYHII[EHHOE BEIIECTBO C AUITHIOBBIM 3()HPOM C MOTYYEHHEM COOTBETCTBYIOIIEro coenuHeHus 14b.
ID CrpykTypa 1H sIMP Macca Brxon UYucToTa

14b 9 o ° - - - -
\/sw
HO
NCbz NH
ok

14b_10 o o = - = -

\’Sw

HO

chig-'
N

H

14b_11 P~Cy)°\ - - - -
= N
HO NCbz O\NH,
14b_12 o o - - - -
1
o=8§ N
HO NCbz @H
14b_13 o ONHZ - - - -
o
HO-& N

OOuwmii SKCIEPUMEHTANIbHBIN CTIOCO0 Ut cTaguu 13.

13b wam 14b (1,0 3xB.) pacTBopsiiu B cmecu stmnanerara, TT'® u Boxsr (1:1:0,5) B atmocdepe azora. [o-
6asmsmn Pd/C (10% wmac./mac., Bnaxknocts 50%, mac./mac.) U mepeMerinBaiy cMech B atMocdepe BOAopoaa
(BomOpoHBIM OaNijIOH) MPH KOMHATHOW Temmepatrype B TedeHue 16 4. [locne 3aBepiieHuss pacXomOBaHUS HC-
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XOJHOTO BEIIECTBA PEAKLHOHHYIO CMECh Pa30aBIsId BOJOH M (PHIBTPOBANH yepe3 CIIOW LEeNHTa. 3aTeM CIoH
LEIMTA TINATEIbHO NPOMBIBAIM BOAOH (3x). CMech puIIbTpaTa M NMPOMBIBOYHBIX PACTBOPOB KOHLIEHTPUPOBAIIH
MPU MOHM)KEHHOM [ABIIEHMM W OYMIIAKM HEOUYMINEHHOE COeqHHeHHe npenapatuBHOd BOXKX ¢ momyuenuem
COOTBETCTBYIOIIUX COEIUHEHUH B CIeAYIOLIEH Ta0JHLEe, TAKKe yKa3aHHBIX Ha ¢ur. 2 ¢ manHbiMu SIMP u MC.

ID CrpykTypa

2076

2077 oD o

2078 ° o
o=¢ N
HO NH NH;
2079 o
o~9 NTY
=2
w6 NH L _NH

2080 ° O,NHZ
Sen
HO- N
A

2081 Q
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[Mpumep 28. CuHTE3 COeTMHEHHH Ha OCHOBE TPAHC-MPOJIHHA.
Cxema 1
OO1as cxeMa CHHTE3a COeTMHEHHH Ha OCHOBE TPaHC-MPOJIHHA

H Ms! Ms! L
Cranua 1 Cranus 2 Cragmea 3 Cranma 4 Cragus 5 Cragps 6 §
BocN — BocN ™ H —" bzl —_—
,Hcl HCI d q Cbzl

Hi \ (\

1e 2c 3c 4c 2d ad 4d

HO$ HO.§

Craman7 ¢ Cramma 8 ~ Cragns 9 R oy Craams 10 R "
Chb Chazl HOSu. H/f'sm’n HO3Sb.. W
Neee' O NH o
‘\ HO  {erH ‘"%"/Q\](
9 1d

2133 2134
AA

Cramna 11 C’i Crazns 12
HO3S NHR, HO4Sun NHR,
RiNH, NCbz NH

12d

Craansa 13

Hpu_p(; Muamuaer DA

CJ\ /Y Craann 14 Y Cragms 15 in
HO3S- N N-PG —————— HO,Sn. N N-H ——" HO 8. N-H
" Wonz \_/ S Nepz \_/ ? woN_/

13d 14d

Craasa 15

Cxema 2
[MonyuyeHnue kapkacHOM cTPpyKTypsl 2134 (Mcnone3yeMo s cuHTe3a OUOITHOTEKH)

Mst Ms! Msi l
Cranna 1 Cramna 2 CTamua 3 Cranna 4 Cranga 5 Crazaa 6 $
Bocl — " HN — Cbz
HCI HCI g CbzN

2d 3d 4d
HO3§ HO,$
Cragms 7 Cragua 8 A
Cb ChbzN
Q H
2133 2134

IKCIEPUMEHTA/ILHAS YaCTh

Craaus 1. Cunte3 metun-(2S,4S)-4-ruApoKCUNUPPOTHAHH-2-KapOOKCHIaTa ruApoxIopuaa (2¢).

(25,4S)-1-(TpeT-0y TOKC HKAPOOHHUT)-4-rU APOKCUMTHP POTHU THH-2-KapOoHOBYO kuciaotry lc (4,0 r, 173
MMOJb, 1,0 3xB.) pacTBOpsitu B MeTanome (40 M) u oxaaxaany pacteop a0 0°C. 3atem 106aBIsIIH THOHHIIX]IO-
pua (1,9 ma, 26,0 mmons, 1,5 3kxB.) ¥ nepeMenIMBaIH CMECh B TEUEHHE 6 4, BO BpEMS YKA3aHHOTO MEPHOA TEM-
nepartypy octasysiau nossimatees o 0°C 10 kOMHAaTHOHM Temmepartypsl. Ilocnie 3aBepIueHHs pacX0J0BaHHUs HC-
XOOHOTO BCIIECTBA PACTBOPHUTCIIU BhINIAPHUBAIH U3 peam.momoﬁ CMCCH INPH MOHWKCHHOM OAaBJICHHHU H pacTHUpa-
JIM TMOJIYYCHHOC HCOYHILCHHOE BCLICCTBO C AMITHIOBBIM 3(MPOM M NCHTAHOM. BhimaBiiee B 0CaJOK TBEPAOE
BELICCTBO OT(HHILTPOBBIBAIH M CYIUHIH IMOX BAKYYMOM C MOJYYEHHEM 2C B BHAEC OEJIOro TBEPAOrO BEILECTBA
(3,07 r, 98,0%).

'"H AMP (400 MTI't;, IMCO-dy): 8 10,58 (e, 1H), 8,98 (wmic, 1H), 5.48-5,44 (wc, 1H), 4,49-4.47 (a1, 1=8,0
Iy, 1H), 4,36 (c, 1H), 3,74 (c, 3H), 3,19-3,13 (M, 2H), 2,33-2,28 (M, 1H), 2,15-2,12 (x, J=12 'y, 1H).

Craaus 2. Cunre3 1-(tpet-0y T1)-2-me -2 S,4S)-4-runpokcunupponuaus-1,2-nukap6okcunara (3c).

(25,4S)-4-T'uapoxcunupponuaus-2 -kapbokcunarta ruapoxaopua 2¢ (4,0 r, 22,09 mmons, 1,0 3kxB.) pacTBo-
psanu B IXM (40 M) u oxnaxknamu pacteop ao 0°C. 3atem moGaBmanu TpudTHIaMHH (9,25 M, 66,27 MMOIIb,
3,0 3xB.), mumerunamuHonupuaud (0,27 r, 2,21 mmomns, 0,1 3x8.) u Boc,O (6,1 ma, 25,50 mmons, 1,2 3kB.) u
MEPEMEILMBAIH CMECh B TCUCHHE 16 4, BO BpeMs YKa3aHHOTO MEPHOJA TEMIICPATyPy OCTAaBJLLIH MOBBIILATHCSH OT
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0°C mo xoMmHaTHOM Temmeparypsl. [locne 3aBEepIICHHSA PACXOAOBAHHA MCXOJHOTO BEIHICCTBA PEAKIUOHHYIO
cMmech pazoasmsui BoxoH (40 mu) u otaemamu XM cnoif. 3ateM opraHHUeCKHit CII0H MPOMBIBAIH BOAOH (2x40
MJI), 3aTEM HACBHIIICHHBIM COJICBBIM pacTBOpoM (1x40 mu), cymum Haa Oe3BoanbiM Na,SO,, (puibTpoBanu u
BBINAPUBAIN PACTBOPUTEIIM U3 (DUIIBTPATA MPH MOHIKCHHOM JABICHUHU. [10JTyUCHHBIH HCOUMIICHHBIH OCTATOK
OYHMINATH KOJOHOYHOH xpomarorpadueit Ha cumukarene 100-200 memr, ucnos3ys rpagueHT 0-30% EtOAc B
TCKCAHAX B KAYCCTBE MOCHTA. Opakuuy, coacpkanme TpeOyeMBblid MPOAYKT, KOHICHTPUPOBAIU C MOJIyYCHHEM
3¢ B BUAC Oenoro Teepaoro Bemectra (4,0 v, 74,0%). XKX-MC: uucrora 98,57%. MC, paccuurano mmsa [M]
245,13 u Haiineno [M+H]" 246,05.

'H SIMP (400 MTu, CDCls): & 4,38-4,34 (M, 2H), 3,80-3,78 (1, J=8.0 I'u, 3H). 3,72-3.62 (M, 1H), 3,59-
3,49 (M, 1H), 2,38-2,26 (M, 1H), 2,11-2,04 (M, 1H), 1,46-1,42 (m, J=16,0 'y, 9H).

Cramus 3. Cunre3  1-(tper-OyTun)-2-metun-(2S,4S)-4-((METUICY Tb(HOHUT)OKCH) TUPPOTHIUH-1 ,2-
aukapOoxcumara (4¢).

1-(rpet-ByTu)-2-metun-(2S,4S)-4-ruapoxcunuppomaus- 1,2 -nukapookcumar 3¢ (50,0 r, 204,1 mMmoms,
1,0 3xB.) pacTBopsu B mupuauHe (250 M) ¥ oxnakaany pacteop 10 0°C. 3arem n00aBIsIH METAHCY IL(OHUII-
xyopua (37,0 ma, 489,8 MMOIb, 2,4 3KB.) H IEPEMEIIMBATIH CMECH B TEUCHHUE 6 Y, BO BPEMs YKA3aHHOTO NEPUOJA
TEMIIEPATYPy OCTABILIH MOBBIIATHCA OT 0°C 10 KOMHATHOU Temneparypsbl. [locie 3aBepIICHUS PAaCX0A0BAHUS
HCXOJHOTO BEILECTBA PCAKUUOHHYIO cMech pasdaBmumu XM (500 mu). 3arem cmechk mpomsiBamu 0,11, HCI
(1x500 M), Bomo# (2x500 M) ¥ HACBIIICHHBIM COJICBBIM pacTBOpoM (1x500 mu), cymmnu Haa OS3BOIHBIM
Na,SO,, GpUIbTPOBANH U BHIMAPUBATIH PACTBOPUTCIM U3 (DHIIBTPATA MPH MOHIKCHHOM JABICHUH. [10TyYCHHBIIH
HEOUHUINEHHBIH OCTATOK OYHMIIATH KOJOHOYHOH Xpomarorpaduei Ha cunukarene 100-200 memn, Hcmonbs3ys rpa-
queHT 0-30% EtOAC B rekcaHax B KaueCTBE 3mocHTa. Dpakiuu, coaepkanue TpeOyeMbIid MPOIYKT, KOHLUECH-
TPHPOBAH C MOJIYUYCHUEM 4C B BUAC MPA3HOBATO-0€JI0T0 TBEpIOTO BemecTra (37,0 T, 93,6%).

'H SIMP (400 MI'u, CDCls): 8 5,23 (mc, 1H), 4,40-4,35 (v, 1H), 3.72-3,63 (M, 4H), 3,54-3.49 (M, 1H),
3,19 (c, 3H), 2,67-2,55 (M, 1H), 2,25-2,22 (m, 1H), 1,41-1,35 (x, J=24,0 'y, 9H).

Cragus 4. Cunres metun-(2S,4S)-4-((METHICY 1b(OHMIT)OKCH) TUPPOTUIAUH-2 -KAPOOKCHUIATA THIAPOXJIOPH-
aa (2d).

1-(rpetr-ByTu)-2-metun-(2S,4S)-4-((MeTHACY 16 (POHMIIT)OKCH)TUPPOTUAUH- 1,2 -nukapOokcunat 4¢ (30,0 r,
92,9 mmons, 1,0 3kB.) pacTBopsmd B 1,4-muokcane (150 M) u oxmakaanu pacteop a0 0°C. 3arem goOaBmsiiu
4u. HCI B 1,4-auoxcane (150 Mut) u mepeMEIMBaIM CMECh B TCUCHHE 16 4, BO BpeMs YKA3aHHOTO NMEPHOIA TEM-
neparypy ocraByiau nosbimarecs oT 0°C 10 kOMHATHOH Temmeparypsl. [locne 3aBepIueHus pacX0JIOBAHHUA HC-
XOJHOTO BELICCTBA PACTBOPUTECITH BHIMAPUBATH U3 PCAKLIMOHHOM CMECH MPH MOHIKCHHOM JIABJICHUU U PaCTUPa-
JIH TOJTyYE€HHOE HEOUMIICHHOE BEHeCTBO ¢ 10% CMEChIO 3TaHONA B JU3TUJIOBOM d(upe. Brimasmee B 0cagok
TBEPAOC BCILECTBO OT(PHIBTPOBBIBAIM U CYLIMIIH MOA BAKYYMOM C moay4ycHueM 2d B Buae 0€10ro TBEPAOTrO Be-
mectea (18,6 r, 77,5%).

'H SIMP (400 MI'u, JMCO-de): & 10.21-10,17 (mc, 2H), 5,39 (c, 1H), 4.65-4,61 (m, 1H), 3,77 (c, 3H),
3,54 (c, 2H), 3,25 (¢, 3H), 2,71-2,64 (M, 1H), 2,50 (coBnaaaer ¢ nukoM pacteoputea, 1H).

Cramus 5. Cunre3 1-0eH3un-2-metun-(2S,4S)-4-((METHICY Tb(OHUIT)OKCH)THPPOTUAUH- 1,2 - THKap-
ookcuara (3d).

Metun-(28S,4S)-4-((METHICY 1b(POHIIT)OKCH)THPPOTUAUH-2 -KapOokcunaTta ruapoxiopua 2d (18,0 r, 69,5
MMoJIb, 1,0 3kB.) cycnenauposanu B IXM (180 mu) u oxnakaama cmech 10 0°C. 3areM 100aBIsAIH TPUITHIA-
MuH (97,0 ma, 695,0 mmois, 10,0 3xB.) u CbzCl (50% pacteop B TONyONE, 26,0 MJ, 76,5 MMOINIB, 1,1 3KB.) U TE-
PEMEUIMBAIM CMECh B TeUCHHUE 16 4. Bo BpeMs nepeMEeNIMBAHUSA TEMIIEPATYPY CHCTEMbI OCTABJIJIN NOCTENEHHO
MOBBIMIATECS 10 KOMHATHOH TeMreparypsl. [10c/e 3aBepIICHUS paCX0A0BaHHI HCXOAHOTO BEIIECTBA CMECh Pas-
0aBysH X0JI0JHOH BOAOH (180 Mu1), OpraHMUECKUil IKCTPAKT OTAC/ILIM H MPOMBIBATH XOJIOAHOH BOAOH (2x 180
MIT). 3aTeM CyLIHIH OPraHWYECKHH 3KCTPAKT Hag 6e3BoaHbIM Na SOy, (GHIBTPOBAIM U BHIAPUBAIH PACTBOPH-
TeIH U3 (PUIBTPATA C MOIYUCHHUEM HCOUHIICHHOTO OCTAaTKA, KOTOPBIH ouMINamM (padm-xpomaTorpaducii Ha Cu-
mukarene 230-400 mem, ncnonbs3ys rpaaueHt 10-40% sTunanerara B reKCaHaX B KQUECTBE 3MOCHTA. Ppakuuu ¢
TpeOYEMBIM MPOTYKTOM KOHLCHTPHPOBATH C moyy4yeHueM 3d B BHAC OCCUBETHOH BA3KO# >kuakoctu (22,0 T,
88,7%). XKXMC: unctora 83,38%. MC, paccuurano 1141 [M] 357,09 u Haitneno [M+H]" 358,07.

'H SIMP (400 MI'y, CDCls): & 7.36-7,32 (M, 5H), 5,25-5,08 (M, 3H), 4,60-4.51 (ax, J=8.0 I'y, 28,0 I'n,
1H), 3,87-3,85 (m, J=10,4 'y, 2H), 3,77 (c, 1,5H), 3,66 (c, 1,5H), 3,00 (c, 3H), 2,62-2,46 (M, 2H).

Cranus 6. Cunre3 1-6eH3mn-2-mMeTun-(2S,4R)-4-(aueTiaruo )muppomaus-1,2 -nukapookciara (4d).

1-Ben3un-2-metui-(2S,4S)-4-((METHICY I(OHUT)OKCH) MUPPOTUAH- 1,2 -qukapOokcunar 3d (22,0 r, 61,6
MMOJIb, 1,0 3kB.) pactBopsum B JIM®DA (220 mu). Jo6asmsamu tuoauerar kamusg (10,5 r, 92,4 mmoms, 1,5 3kxB.) 1
Harpesaau cMech mpu 80°C B TeueHue 24 4. [Tocne 3aBepIueHUS PaCXOJOBAHUSI HCXOJHOTO BCIICCTBA PEAKIH-
OHHYK) CMECh OXJTAXKIAIH 10 KOMHATHOH TEMIEPATyphl U pa30aBIsAIM XOJOAHOH B0 (220 Mi). 3aTeM CMECh
3KCTParupoBaIud AHITHIOBBIM 3(upoM (2x440 ma). OpraHHUeCKUil SKCTPAKT CHOBA MPOMBIBAIH BOIOH (1x440
MJI), 3aTEM HACBHIIICHHBIM COJICBBIM pacTBOpoM (1x440 mur), cymman Hax 6e3BoaHbIM Na,SO,, ¢umrsTpoBamt u
BBINAPUBAIH PACTBOPUTEIIM U3 (DUIIBTPATA MPH MOHIDKCHHOM JABICHHHU. [10JTyUCHHBIH HCOUUIICHHBIH OCTATOK
ountany Gmm-xpomarorpaduecii Ha cumikarene 230-400 memr, ucnons3ys rpagueHr 0-15% EtOAc B rekcanax
B Ka4ueCTBE JmoeHTa. @pakuuu, comepxamue TpeOyeMblil MPOAYKT, KOHICHTPHPOBAH C moay4yeHueM 4d B BHIE
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KOpu4HEBOH BsaskoH >xuakocTH (14,1 r, 68,0%). XKXMC: uucrora 98,01%. MC, paccuurano aas [M] 337,10 u
Haiizeno [M+H]" 338,03.

'H SIMP (400 MI', CDCl5): & 7,36-7,28 (M, 5H), 5,21-5,02 (v, 2H), 4,49-4.40 (m, 1H), 4,06-4,02 (v, 2H),
3,76 (c, 1,5H), 3,59 (c, 1,5H), 3,51-3.41 (J=5,0 I'u, 36,4 I'u, 1H), 2,43-2.41 (m, 1H), 2,33 (c, 3H), 2,27-2,23 (m,
1H).

Cragus 7. Cunres  (3R,5S)-1-((6enzunokcu)kap6oHu)-5-(METOKCHKAPOO HII) TUPPOTHIHH-3 -CY Ib-
(onoBoi kucIOTH (2133).

1-bensun-2-metua-(2S,4R)-4-(aueruntuo)nupponuaus-1,2-aukapookcunar 4d (1,5 r, 4,45 mmons, 1,0
3kB.) pactBopsiii B ACOH (15 mu). loGasnsinu tpuruapar auerara Hatpust (0,6 r, 4,45 mmonb, 1,0 axB.) u 33%
H,0; (4,6 ma, 44,5 mmonb, 10,0 5kB.) u HarpeBanu cmech npu 60°C B Teuenue 16 4. [Tocne 3aBepiueHus pacxo-
JOBAHMSI MCXOJHOIO BCIUICCTBA PCAKLMOHHYIO CMECh OXJIKAAIN A0 KOMHATHOH TEMIEPATYPbl M BbINAPHBAIH
pacTBOPUTEIH NMPH NOHIKEHHOM aasieHuU. [lonyueHHsIl ocraTok pacTeopsiid B Boae (15 mur) u mpomsiBanu
EtOAc (2x15 mna). BoxHblii /10 KOHIEHTPHPOBAIH MOA BaKYYMOM C MOJYYEHHEM 1,5 I HEOUHMILEHHOTO COeaAH-
HeHud. 0,25 r HEOUMIIEHHOTO COCAMHEHHs OYHIIANIK 0OpaleHHO-(Pa30Boit ¢au-xpomarorpadueit Ha cUCTEME
ounctku Agela Cheetah, ucnonb3ys kononky AQ C18 (20-35 mkM, 12 r) u rpaauent 0-17% Boast B MeCN B
KayecTBe dmocHTa. Dpakuun ¢ TpeOyeMbIM MPOAYKTOM KOHLCHTPHPOBATIH U THO(PHINZUPOBATH C MOJYICHHEM
2133 B Buze o6enoro teepaoro sewectsa (0,06 r, 23,5%). dKKXMC: uucrora 90,93%. MC, paccuurano amst [M]
343,07 u maiineno [M+H]" 344,00.

'H SAMP (400 MI'y, D,0): & 7.45-7,36 (M, SH), 5,24-5,04 (v, 2H), 4,67-4,58 (M, 1H), 3,92-3,85 (a1, J=6.8
I'y, 24,0 T'y, 2H), 3,77 (c, 1,5H), 3,62 (c, 1,5H), 3,75-3,72 (m, 1H), 2,73-2,64 (m, 1H), 2,47-2,40 (m, 1H).

Craaus 8. Cunres (2S,4R)-1-((6en3unokcu)kapOoHuI)-4-cyabGonuppoanauH-2-kapOOHOBOH KHCIOTHI
(2134).

(3R,5S)-1-((ben3unokcu)kapOOHuUIT)-5-(METOKCHKAPOOHUT) TUPPOAUANH-3-CyIbPOHOBYO KucioTy 2133
(0,3 r, 0,87 mmonb, 1,0 3kB.) pactBopsiniu B cmecu TT'® u Boaer (1:1, 6,0 M) u oxnaxaanu cmecs a0 0°C. [o-
Oasysiin MoHoruapar ruapokcuaa gutus (0,11 r, 2,61 mmons, 3,0 3kB.) 1 nEpeMELIMBAIN PCAKLIMOHHYIO CMECh
B TeUCHHUC 16 4, OCTaBjIAs TeMIEpaTypy MOCTCIICHHO MOBBIMIATHCS A0 KOMHATHOH Temneparypsl. [locie 3asep-
LICHHUS PACXOJOBAHUSI HCXOJHOrO BEIICCTBA PCAKLIMOHHYIO CMECh pa30aBiisiiin Boxo# (6 M) u npomsiBaiu JIXM
(2x12 ma). TonyueHHbIH BOAHBIH ¢/10H noaxkucamu ambepautosoii cmonoii IR 120 (H") ao pH 2 u ordunstpo-
BbIBAIM. BOaHBIH CI0H KOHLCHTPHUPOBAIX MPH MOHMKCHHOM JABJICHHH M OUYHILAIH HOJTYYCHHOE HCOYHILECHHOC
BewecTso npenaparuBHoit BOXKX na kononke Atlantis HILIC. ®paximu ¢ TpeGyeMbiM MPOAYKTOM KOHLICHTPH-
poBaiu u anoduiuzupoBanu ¢ noayueHuem 2134 B Buae 6emoro teepaoro sewectsa (0,045 r, 15,7%). XKKXMC:
guctora 99,23%. MC, paccuurano ana [M] 329,06 u naitneno [M+H]" 329,92.

'H SIMP (400 MTI'y, D,0): & 7,48-7,40 (M, SH), 5,20-5,16 (m, 2H), 4,44-4.35 (m, 1H), 3,91-3,84 (m, 2H),
3,73-3,69 (m, 1H), 2,69-2,64 (M, 1H), 2,37-2,30 (M, 1H).

Cxema 3
OO6uras cxema cHHTE3a OUOIHOTEKH
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Kapkacnyto crpykrypy 2134 (1,0 skB.) pactBopsutd B JIM®DA u oxnaxaamu cmeck no 0°C. Jobasmsau
DIPEA (3,0 s3kB.) u HATU (1,5 3kB.) u nepememnBanyu peakunoHHyto cmecsk npu 0°C B teuenue 0,5 4. 3arem
n006aBsAM aMUHOKUCIOTH AA (1,5 3KB.) M mepeMelluBaIM PEAaKIHOHHYIO CMECh B TeueHue 16 4, ocraBiss
TEMIIepaTypy IMOCTENEHHO MOBHIIATHCA O KOMHATHOH Temmeparypsl. [locne 3aBepiieHHs pacXxomoBaHHS HC-
XOJIHOTO BEIECTBA PEAKLIMOHHYIO CMECh BBUIMBAIN B TUATHIOBBINA 3dup. [lonyueHHsI 0caiok pacTHpalik co
cmechio tunauetara u JIXM, oTguinbTpoBbIBaIM TBEPABIH OCTATOK W TLIATENLHO NMPOMBIBAIIM €ro STHJaLeTa-
ToM (3x). CMmech (UIbTpaTa U MPOMBIBOYHBIX PACTBOPOB KOHLEHTPUPOBAIH MPH MOHM)KEHHOM JaByieHuu. [1o-
Jy4EHHOE HEOUHMIEHHOE BELIECTBO PACTBOPSUIM B BOJIE, MOJKUCIISUTH BOJAHBINA CIIOH amMOepiuToBo#t cmooi IR
120 (H") mo pH 1 u otrdunbTpoBbiBamm cMoiy. BomHblil ¢10i KOHIEHTPUPOBAIM MPU MOHWKEHHOM IaBICHHH C
MOJIyYeHHEM COOTBETCTBYOIIEro coeauneHus 11d.

ID AMMHOKMCJIOTA CrpykTypa
o
11d 1 X jl/\NHz el HO»E-O
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OO01mit SKCrepUMeHTaNbHBIN crocob 1i1st ctaauu 10.

11d (1,0 3kxB.) pacTBOpsiiM B cMecH atmianerara, TT'® u Boxsr (1:1:0,5) B atmocepe azorta. Jlobapisiau
Pd/C (10% mac./mac., BraxHocTs 50%, Mac./mMac.) U nepeMelIBalii CMeCh B atMocdepe Boaoponaa (BOAOPO-
HbIi OaJIoH) NMPU KOMHATHOM Temnepartype B TedeHue 16 4. [Tocse 3aBeplLieHus] pacXoJ0BaHHUs UCXOIHOTO Be-
LIECTBA PEAKLIMOHHYIO CMECh pa30aBJisiid BOJOH M (pUIBTPOBAIM Uepe3 CiIOH LenuTa. 3aTeM ClIoi LenuTa Tiia-
TENbHO MPOMBIBATIM BOJOH (3x). CMech (puibTpaTa ¥ MPOMBIBOYHBIX PACTBOPOB KOHLIEHTPUPOBAH MPH MOHHU-
JKEHHOM JIaBJICHMM M OYMILAJIM HEOUYMIIEHHOE CoelrHeHHne npenapatiBHoi BOXX ¢ mosiyueHuem cooTBeTcT-
BYIOLIMX COECAMHEHUH B clienyouieii TabamLe, Talkoke yKka3aHHbIX Ha ¢ur. 2 ¢ nanaeiMu SIMP 1 MC.
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ID

CrpykTypa
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2096 i
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OO6wuit sKcrnepuMeHTaNbHbIi cnocod s ctanuu 11.

Kapkacuyto crpykrypy 2134 (1,0 sxB.) pactBopsiin B JIM®A u oxnaxnanu cmecy 1o 0°C. JloGasnsiiu
DIPEA (3,0 sxB.) 1 HATU (1,5 2kB.) 1 nepemerunBanyu peakiuoHuyto cmech npu 0°C B teuenue 0,5 4. 3arem
nobasnsiin amubel A _1-A 6, DA 1 u DA 2 (1,5 3kB.) 1 nepeMelinBaiu peakLIMOHHYIO CMeCh B TeueHue 16 4,
OCTaBJIsisl TEMIIEPATYPY MOCTENEHHO MOBBIIATHCS A0 KOMHATHOH Temneparypsl. [locne 3aBepiueHus pacxonoa-
HMSI HCXOJHOTO BELLECTBa PEaKLIMOHHYIO CMECh BbUIMBAJIM B AMATUIIOBBIH a¢up. [lonyyeHHsblit ocanok pactupa-
71 co cMechbro atunauerara U JIXM, oTdunbTpoBbIBAIM TBEPABIH OCTATOK U TIIATEIbHO NPOMBIBAIU €r0 3THII-
aueraroM (3x). Cmech punbTpaTa M MPOMBIBOUHBIX PACTBOPOB KOHLIEHTPUPOBAIH NPH MOHWKEHHOM AaBJIEHHH.

[Tony4yeHHOEe HEOUYMILEHHOE BELIECTBO PACTBOPSIM B BOAE, MOAKHCISAIM BOAHBIA CJIO aMOepUTOBOM
cmornoit IR 120 (H') mo pH 1 u ordunsrpoBeiBani cMoiry. BomHblii €i10i KOHLEHTPUPOBAIH MPH MTOHUKEHHOM
JaBJIEHUH C TOJIyYeHHEeM COOTBETCTBYIOLIEro coennHenus 12d.
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ID AmuHE/ OVaMMHE CrpykTypa
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OO0L1mit 3KCIepUMEHTaNbHBIN CIOCO0 11 cTanuu 12.

12d (1,0 3kB.) pactBopsinu B cMmecu stinauerata, TI'® u Boxer (1:1:0,5) B atMocdepe asora. [Jobasnsinu
Pd/C (10% mac./mac., BraxxHoctb 50%, Mac./mMac.) U mepeMeLInBail CMeCh B aTMOchepe Bogopoaa (Boxopoa-
Hblif OansioH) nNpu KOMHaTHOI TeMneparype B TedeHue 16 4. ITocie 3aBeplueHUst pacXOqOBaHUs HCXOJHOrO Be-
11eCTBA PEAKLIMOHHYIO CMeCh pa30aBIisiii BOJOH M (UIBTPOBAIM Yepe3 CJIOH LenuTa. 3aTeM CIOH LienuTa Tiua-
TeJIbHO MpoMbIBaiy BoaoH (3x). CMech puabTpaTta U MPOMBIBOYHBIX PACTBOPOB KOHLIEHTPUPOBAJIM MPU MOHH-
JKEHHOM [IaBJIEHHH M OYMLIAJIM HEOYMIIEHHOe coennHeHue npenapatuHoi BOXKX ¢ nmonyuyenuem coorserct-
BYIOIIMX COEIMHEHUIl B cienyroLel Tabimie, Takxe yka3aHHbIX Ha ¢ur. 2 ¢ nanHeiMu AMP 1 MC.
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ID CrpykTypa
2083 Q
HO-$=0
HN o
HN
2087 o
“S,OH
o=

(o]
H H
2085 Ho. O
“Sa
%0
HN}
o N/\
2086 HO_ @
Ss,
o
HNE
o N/\\
K/o
2084
HO\S/P
o
HN
o~ "NH
|
2082 9
HO-$=0
HN o
H,N
2102 9H
:§:
HN
o]
NH
N_
/
2103 o, L

OO0t SKCIePUMEHTATBHBINA CIIOCO0 ist cTamuu 13.

Kapkacuyro crpyxrypy 2134 (1,0 3xB.) pacrBopsiin B IM®PA u oxnaxnanu cmecs 10 0°C. obasnsiu
DIPEA (3,0 sxB.) m HATU (1,5 3xB.) 1 nepememuBany peakuoHHyo cMmeck npu 0°C B teuenune 0,5 4. 3areM
nobasnsimn DA 3-8 (1,5 3kB.) ¥ mepeMenInBaiu PeakLHOHHYIO CMeCh B TeueHHe 10 u, OCTaBIsAs TeMIEpaTypy
MOCTETIEHHO TOBBIIIATLCS IO KOMHATHOH Temmeparypsl. [locne 3aBepimenns pacxoJOBaHUS HCXOMHOTO BEIECT-
Ba PEAKIMOHHYIO CMECh BBUIMBAIIM B AMSTHIIOBHIN 3¢up. [TonydeHHBIH 0cafok pacTHPaIX CO CMECHIO 3THIAlle-
tata U JIXM, OoThHIBTPOBBIBANK TBEPABIH OCTATOK M TINATENBLHO MPOMBIBAIH ero stuiauneratoM (3x). Cmech
¢bunbTpaTta ¥ IPOMBIBOYHBIX PACTBOPOB KOHIEHTPUPOBAIM MPH MOHMKEHHOM JaBleHUH. [lonydyeHHOe Heo4H-
IIEHHOE BEIIECTBO PACTBOPAIH B BOJIE, IIOJKHUCIISAIM BOJHKIH clIo# ambepuToBoit cMomnoi IR 120 (H') mo pH 1
U OTQHUIBTPOBBIBANIM CMONY. BOAHBIHA ClOH KOHIEHTPHUPOBAIM NPH MOHMKEHHOM JABJICHHH C IOJYYEHHEM CO-
OTBETCTBYIOLIEro coequnenus 13d.
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ID AraMMHE CrpykTypa

13d_9 ONHZ o0 o
- s,
S
“/NHBoc HO [}:(NH
DA_3 6..\NHBOC

13d 10 O/NHz oL 0
- <s,,
BocN HO N
NCbz NH
DA_4 </>
N

13d_11 NHBoc o o
OCHLN
H'O/ Hf NCbz O\

NHBoc

DA_S
13d 12 o
L (\ NH o
BocN\) 0=§.. N
) NCbz NBoc
DA_6 HO k/
13d 13 HZN/LOV ° O,Nnaoc
o
HO-... N
NHBoc EG«ﬁi”
DA_7
13d 14 qNHCbz [¢)
o
N
HN Ho—g'--C)\ \ Z
1] NCbz
DA_8 o NHCbz

OO6wui 3xcepUMeHTaNbHBIN crocod s ctanuu 14.
13d (1,0 3kB.) pacTBOpsiid B nuokcaHe U oxnaxaanu pacrsop 10 0°C. 3arem nob6asnsuyin 4M HCIl B nuok-
cane (50%, 00./06.) 1 nepemMelMBank CMeCh B T€4€HHE 3 4, BO BPEMs YKa3aHHOrO MepHoa TeMIEpaTypy OCTas-
nsuty nosbliarsest ot 0°C 1o koMHaTHOM Temneparypbl. [locie 3aBepiueHus pacXxoI0BaHHsl HCXOJHOTO BEIIECT-
Ba PacTBOPHUTENH BbIMApUBAIM W3 PEaKLMOHHOM CMECH MpPH MOHMXEHHOM JaBj€HHH W PacTHpalld MOJyuyeHHOe
HEOUHILEHHOE BELIECTBO C JUITHIOBBIM 3(UPOM C MOJTyUYEHUEM COOTBETCTBYIOLIEr0 coenuHeHus 14d.
ID CrpykTypa

14d 9 0P

[o}
\IS/.AN
HO
NCbz NH

144 10 0\\819 o
il
WO
NCZ%*
N
H
14d 11 0 O)O\
=S N
HO NCbz O\NH,
14d 12

14d 13 0 ONH:
o
HO-81.. N
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OO1mu# S5KCIEPUMEHTANBHBIH CHIOCO0 A cTaguu 15.

13d unu 14d (1,0 3xB.) pacTBOpsaaM B cMecH dTHnanerata, TI'® u Boaer (1:1:0,5) B atmocdepe asora. [o-
oasmsimu Pd/C (10% mac./mac., BnaxkHocTh 50% Mac./Mac.) ¥ mepeMenInBaiM cMech B atMmocdepe Bogopoaa (Bo-
JOPOIHBIH OaIOH) MPU KOMHATHOW TeMriepatype B TeueHue 16 4. [Tocie 3aBepImeHUs pacXoI0BaHHA HCXOIHO-
ro BEIIECTBA PEAKLIMOHHYIO CMECh Pa30aBIsId BOJOH M (DHUIBTPOBAIIM Yepe3 CJIOW LIENUTA. 3aTeEM CJIOH LIEUTa
TIATEIBHO MPOMBIBAIH BOAOH (3x). CMech (UIIbTpaTa H NPOMBIBOYHBIX PACTBOPOB KOHLEHTPHUPOBAIH MPH MO-
HWPKEHHOM JaBJICHHH W OYHIIAIH HEOUYHMILEHHOE coeIrHEeHHE npenapaTusHOM BOXX ¢ momyyenuem cootset-

CTBYIOLIHX COETHHEHHI B CJIEAYIOIIEH TAOHIIE, TAKXKe YKa3aHHBIX Ha ¢ur. 2 ¢ maHHpIMU IMP u MC.
ID CrpykTypa

2104 0P

[o]
\IS/.,N
HO
NH NH

2105 o °

2106 R
HO NH NH,
2107 o
o-ﬁ) N
_,s“.
HO NH o LNH

2108 o NH,
,E’O)L O
HO-sI... N
1 NH H

2109 o

H3105KeHHOE BBIIIE HOAPOOHOE OMHUCAHKE IPEACTABICHO JIMIIb UL ICHOCTH MOHUMAHHUS, U €0 HE CIEAYET
TOJIKOBAaTh KaK HEHYXXHOE OTPAaHHYEHHE, TIOCKOJBKY CHELHAINCTAM B JAHHOMW 00JACTH TEXHHKH MOHATHBI BO3-
MO’KHBIE MOAH(DHKALIKH.

[TockonbKy HacTosIee H300pPETEHHE OBLIO OMHCAHO B CBA3H C KOHKPETHBIMH BapHAHTAMH €r0 peaydsa-
MM, CJIeAyeT MOHUMATh, YTO BO3MOXKHBI €0 JOMOIHHTEIbHbIE MOAU(UKALMH, U MPEIIOIAraeTCs, YTO JAHHASL
3asBKa OXBATHIBACT JIFOOBIE BapHALMH, MPUMEHEHHS HJIM aJalTAlHd HACTOSIIET0 W300PETCHHs, CIEAYIOIIHE B
L[EJIOM TMPHHIMIAM HACTOSIIEr0 H300PETEHHs M BKIIIOYAIOIIUM MOJAO00HBIE OTKIIOHEHHS OT HACTOSILErO OIMHCa-
HHS, KaK Te, YTO HAXOAATCA B Mpe/esiaX U3BECTHOM HIIH OOLICNPHHATON MPAKTHKU B JTAHHOW 00IACTH TEXHHUKH, K
KOTOPOH OTHOCHTCS HACTOsAIIEE U300PETEHHE, U KaK Te, YTO MOKHO MPUMEHHTh K CYLIECTBEHHBIM IMPH3HAKAM,
YKa3aHHBIM BBIILIE, U KaK CJIEAYeT U3 00beMa mpuiaraeMoi GopMyIisl H300peTEHHS.

Onucanus, Bkmovas GopMynbl H300peTeHHs, rpadUuecKue MaTepuasbl W/HIH YEPTEKH, BceX 0e3 UCKITIO-
YEHHA INMAaTCHTOB, 3a4BOK Ha IAaTCHT H Hy6nm<aum71, YOOMAHYTBIX B HACTOALIEM JOKYMCHTE, NMOJIHOCTBKO BKIIHO-
YEHBI B HACTOALIMH JOKYMEHT IOCPEACTBOM CCBIIOK.
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OOPMVYIJIA U3OBPETEHMA
1. Coenunenue dopmyisl [V-2a unu [V-2b
HO5S
R7

R7 Rs

Rg H Rp1

NH

R, Rs
e}
(IV-2a),
A
(IV-2b),

WK ero (papMaleBTHUECKH MPUEMJIEMast COJIb UJIH CTEPEOU30MED, TIE

Ry BBIOpaH u3

BOJIOPOIIA,

C,-Csankuna, 3aMEIIEHHOTO OJTHUM-IBYMsI 3aMECTHTEIISIMUA, HE3aBUCHMO BBIOPAHHBIMHU M3 KapOOKCH, aMH-
HO, MHIOJHWJIAa U UMUIA30JMHIWIA; (eHnIa, HeoOs3aTenpbHo 3aMetieHHOro Tuapokch; Ci-CqalKHITHO;, aMHUHO-
kapooHuna; ruapokcu; au-C,-Ceankuaamuno;, C,-CsankunamMuao u penmi-C,-CgsalkuaaMuHo;

LIUKJIOTeKCUIIa, HE0O0SI3aTEeIbHO 3aMELIEHHOTO aMHUHOTPYITION, 1

NHUMEePUINHIIIA, HE00S3aTeTbHO 3aMEIEHHOTO aMUHOTPY IO,

R, u Ry, kaxnpiii, npencrasnsiet coboi -H; u

KOJIBLIO A BBIOpPaHO M3 MUPPOTUANHIIIA, TUIIEPUINHUIIA WM MTUNIEpa3HHIIIA, 1€ KX IbIH U3 HUX HeoOs3a-
TEJILHO 3aMELICH aMUHO.

2. CoenuHenue 1o .1, oTiMyaroieecs TeM, 4To

Ry; BBIOpaH u3 BoOmOpona, 4-aMUHOLMKIIOIEKCHIA, 2-aMHHOLMKIIOTEKCHIIA, NHIEepHAUH-4-uma, 2-
(OeH3MITaMUHO )3THIIa, 3-(AMMETHIIAMHHO )-2,2-TUMETHIITPONHIA, S-aMUHO- | -(THIPOKCHKApOOHMIT)IEHTHIIA, 2-
(1H-umunazon-4-un)- 1 -rugpoxcuxapboHmmdTIIa,  1,2-6ucruapokcukapbonmmtuna, 2-(1H-urmon-3-um)-1-
TMAPOKCUKapOOHWIdITHNA,  2-(4-ruapokcudeHm)- 1 -rTuApoKCUKapOOHMIITHAA,  3-(METHITHO)- 1 -rHapOKCH-
KapOOHMINpONUia, 2-rUAPOKCH-1-rHIpOKCUKapOOHHUIpONHIa, 2-THAPOKCH-1-THapoKCHKapOOHMIdTHIA, 3-
METHJI- | -ruApOKCUKapOOHUN0y THIa, 2-MeTHII- | -ruapoKcuKapOoHIIponuia, 2-GeHu- 1 -ruapokCukapOoOHUII-
3THNA, 1-rUAPOKCUKAPOOHUIIITHIIA, THAPOKCUKAPOOHUIMETHIIA U OCH3MIIA; U

KOJbLI0 A BBIOpaHO M3 3-aMUHONMUPPONHMIWH-1-Wia, nmunepasus-1-una, 4-aMUHONMUNEPUIUH-1-uma u 2-
aMUHONMIIEPUIUH- | -1ia.

3. CoenuHeHue 1o 1.1, rie coeAuHeHne uMeeT GopMyTy

HO-$=0
1l
HO-§=0
o)
HN
o
HN
NH
—N
VI \ ;

WM ero (papMalieBTHYECKH IIpHEMIIEMast COJlb.
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4. Coenunenue popmyJsl [V-3a unu IV-3b

HO3;S
3 R,
R7 Rs
Rg IRM
N N
N
Ra1
(o]
(IV-3a),
HO3;S
3 R,
R7 Rs
Rg
N N A
H
(o]
(IV-3Db),

WJIH €ro CTepeou3oMep Wid GpapMaleBTHUECKH MpUeMiIeMast Colb, IIe

R.; BbIOpaH u3 Bogopoaa u C,-Csankuia, Heo0s13aTeIbHO 3aMELIEHHOT0 OJJHUM-/IBYMSI THJIPOKCH;

Ry BbIOpaH u3

BOJIOPO/IA;

C,-Csanikuna, 3aMeLIEHHOTO OJIHUM-JIBYMS 3aMECTUTENISIMH, HE3aBUCUMO BBIOpAaHHBIMU U3 KapOOKCH, aMHU-
HO, UHIIOJIWJIAa U UMUAA30JuHUNIA; (eHuna, HeoOs3areapbHo 3aMelieHHoro ruapokcH; C-CgalkuiaTio, aMHHO-
kapOonuna; runpokcu; nu-C,-Ceankunamuo; C-Csankunamuao 1 peHun-C,-CgankuaaMmuHo;

LUKJIOTEKCHIIA, He00s13aTeIbHO 3aMELIEHHOTO0 aMHHOTPYIIIOH, U

NHUMEePUINHIIA, He00s3aTeThHO 3aMEIEHHOTO aMUHOTPYTINOi;

R, 1 Rg, kaxapii, npeacrasnser codoit -H; u

KOJIBLIO A BBIOpaHO M3 MUPPOJUAMHHIIA, TTHUNEPUINHHUIA, MOPGOTHHNUIIA WIH MUIepa3suHUIa, KaXIbIH U3
KOTOPBIX HEOO0SI3aTENIbHO 3aMeLIeH aMHHO.

5. CoenrHeHue Mo 1.4, OTIUMYAIOLIEECs TEM, YTO

R.1 BbIOpaH U3 BOJOpOAA, METHIIA, 3THIA, THAPOKCUMETHUIIA H 2-THAPOKCUITHIIA,

Ry;  BbIOpaH W3  BOAOpOJAa, MeETWIa, OTWIA, 2-THAPOKCHATHIA, 4-aMHUHOUMKIOreKcuiaa, 2-
aMHUHOLIMKJIOTeKCHIIA, MUNEPUInH-4-una, 2-(0eH3UIaMHHO)ITHAA, 3-(AUMETUIAMHHO)-2,2-TUMETHIINIPONWIA, S-
aMuHo- | -(ruapoxcukapOoHun)nentuna, 2-(1H-umunazon-4-un)-1-ruapoxkcukapboHunsTuna, 2-kapdamui-1-
ruapokcukapboHUIITUNIA, 1,2-0ucruapoxkcukapbonundTuna, 2-(1 H-unnon-3-un)- 1 -ruapokcukapOOHuIITHIA, 2-
(4-runpoxcudenun)- 1 -ruapokcukapOOHUIITUNA, 3-(METHITHO)- | -THAPOKCHKapOOHWINpPONMIa, 2-THAPOKCH-1-
THAPOKCUKAPOOHUINPONMIA, 2-THAPOKCH- | -THAPOKCUKAPOOHMIATHIA, 3-METHJI- | -TuApOKCHKapOOHUTOY THIIA,
2-MeTHII- | -ruapokcukapOoHuInponuia,  2-heHun-1-ruapokcukapOOHUIITUIA,  |-THAPOKCHKApOOHHUIITHIIA,
THAPOKCHKapOOHUIMETHIA U OeH3MIa; U

KOJBLO A BBIOpaHO U3 3-aMHHONMHUPPONUAMH-1-una, nunepasuH-l-una, 4-aMHHONMNEPUIUH-1-Una U 2-
aMHUHOTHIIEpUINH- | -Ha.

6. CoennHeHue 10 1.4, rae coevHeHre UMeeT GopmyIry

2
HO-§=0
Il z
HO-S=0 Q
o Ho-§=0
HO-§=0 2 - AN
HN - HO-§=0 O
o HN HN,
o -
HN
ﬁz HN fo) HN N
° LA
o HN
OH \ HN . HN NH,

’ 7 ’ ;

g
HO-S=0
HN
o
&
wm  HaN ;

WK ero (apmMaleBTHYECKH ITpHemiieMast COllb.
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7. CoenuHeHue 1o 1.4, e CoeNMHEHUE UMEET GopMyITy
o]

I}
HO-$=0

HN

HoN

WM ero hapMaLeBTHYECKH MpHeMIieMas COJb.

8. dapmaueBTHUECKas KOMMO3MLUS IJs JieueHus 0ojie3HH AubLreiiMepa, coaeprkalias COSIUHEHHE MO
mrodoMy u3 nmn.1-7 uaym ero GapMaleBTHYSCKH MPUEMIIEMYIO COJIb, U (hapMaleBTHUSCKU MPUEMJIEMbI HOCH-
TeJb.

9. Cnoco0 neueHust 60ae3HM AnblUreiimepa, BKIIOYAIOLMKA CTaqui0 BBEACHUS MAaLMEHTY, HYKAAOLIEMYCs
B 3TOM, CO€IMHEHUS MO0 JH0OoMYy U3 M. 1-7 uau ero GpapmaneBTHUECKU TPUEMIIEMOH COJH.

10. Cnoco6 no 0.9, oTAMyaroWKMics TeM, YTO NalUUEHT ABJIAETCS ApOE4-N0JI0)KUTENbHBIM.

11. Cnoco6 no n.10, OTIMYAKOLUIMIACSA TEM, YTO NALUEHT ABJISETCS FOMO3UIOTHBIM N0 ApoE4.

12. Cnoco6 no jo6omy u3 nn.9-11, odecneynBaroIMi CHUKEHNE KOTHUTUBHOIO HAPYLIEHUS Y MallMeHTa.

i [} OH

LS °

x

OH ; ° 0 oH o
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237 238
o o
L W o
o o==5=""
H O H

2z e 223 Thaa
o o HO
]\ \
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H, N NH, HA N
H
HO 9:({ e
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1
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HZN/\ —
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23007
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\

Coen
HEeHNE

Crpykrypa

SAMP
1H SIMP (400 MT'u,
D20):

MC
[M+H]:

2000

[e)
HaN,, L5-OH
O

166,21

2001

HZN\Q_ ,\o\ét;OH

166,21

2002

o o
HO)J\/\ufO‘j_OH

1.57(ck), 1,76(0), 1,85(x),
1,91(ck), 2.21(0), 2,22(1),
2.21(x), 2,58(1), 2,93(1),
3,2(n), 3,26(1), 3,3(H),
5.18(c), 7.52(c). 11.18(c)

238,27

2003

0o [¢]
HO)I\AH“O—&?;OH

1.57(ck), 1,76(0), 1,85(x).
1.91(cx), 2,21(0), 2,22(1),
2.21(x), 2.58(), 2,93(1),
3,2(n), 3,26(1), 3.3(s),
5.18(c). 7.52(c). 11.18(c)

238,37

2004

o [¢]
\ok/\u/o‘g—OH

1.57(cx), 1,76(0), 1,85(x).
1.9(ck), 2.21(0), 2.21(x),
2.31(1), 2.67(1), 2.93(1),
3,2(n), 3,27(1), 3,29(n),
3.7(c). 4,45(c), 7,49(c)

252,30

2005

o
§-OH

HoN
¢}

3,79-3,76 (m, 1H), 3,55-
3,51 (m, 1H), 2,56-2.48 (m,
1H), 2,19-2,12 (v, 3H),
2,06-1,99 (v, 1H), 1,92 (v
IH

166,00

2006

0o o
HO)J\/\”/O_§>OH

1,57(ck), 1,76(0), 1,85(x),
1.91(cx), 2,21(0), 2,22(1),
2.21(x), 2,58(1), 2,93(1),
3.2(n), 3,26(1), 3.3(n),
5.18(c), 7.52(c), 11,18(c)

238,27

2007

1.67(cx), 1,77(0), 1,95(x).
2,01(cx), 2,22(0), 2,31(x),
3.3(n), 3.33(c), 3,51(n),
3,66(c), 3,77(c), 6,91(c),
7.71(c)

223,26

2008

7,61 (c), 6,64 (c), 4.09 (x),
3,54 (u),3.28 (1).3,06
(©). 2,31 (x), 2,19 (cK),
2,01 (0), 1,95 (x), 1,74 (cx),
1.67(0).1.49 (1)

237,29

2009

1.63(ck), 1,72(0), 1.92(x).
1.97(ck), 2,17(0), 2.28(k).
2,92(c), 3,07(ck), 3,25(n),
3.31(cK), 3,53(w), 4.04(7),
6,5(c), 7,22(n), 7,26(m),
7.28(1), 7.3(c)

313,38

-73 -




035650

2010

o (o]
/H‘)‘\ND’g‘OH
H, N

4.31-427 (v, 1H), 3.63-
3,50 (v, 1H), 3,48-3.46 (21,
J=24Tu 6.4 Ty, 1H),
2,29-221 (m, 1H), 2,19-
2,06 (v, 3H), 2,04-1,93 (1,
2H), 1,69-1,67 (v, 1H),
1.04-0.94 (v, 6H).

265,00

2011

0o [e]
\r\(tLN Qﬁ—OH
H, 1

4.28-4.26 (v, 1H), 3,70
(e, 1H), 3,63-347 (.,
1H), 2,29-2,19 (v, 1H),
2,17-2,06 (v, 2H), 2,03-
1,91 (v, 2H), 1,73-1,56 (a1,
4H). 0,95-0.92 (v, 6H).

279,00

2012

0o [¢]
H%Hﬁj—w
H,

1,65(cx). 1,73(0), 1,93(x),
1,99(ck), 2.18(0), 2,29(k),
3,26(n), 3,52(n), 3.61(c),
3,64(1), 3.71(2). 3,83(c).
3.86(1). 7.01(c), 7.53(c)

253,29

2013

OH

5 (o)
)\KJ\N/O’(&‘OH
H,

1.2(2). 1.63(cx), 1,74(0),
1,91(x), 1,96(cK), 2,19(0),
2.27(x), 3.28(s), 3,52(n),
3,56(c), 3.68(n), 3,94(0),
4.77(c), 6.85(c). 7.44(c)

267,31

2014

HO 0
o

0
NH

4.20-4,16 (1,J = 8.0 T,
1H), 3,56 (e, 1H), 3,49-
3.41 (w, 1H), 3,23-3,19 (1.J
=8,0 'y, 2H), 3,03 (c, 3H),
2.21-2,05 (v, SH), 1,92-
1,83 (m, 2H), 1,57 (e,
1H).

329,40

2015

7,06 (e, 2H), 6,81-6,80 (a,
=40 Tu, 2H), 4,04 (uc,
1H), 3,93-3,92 (1,1 = 4.0
I, 1H), 3,28-3.24 (1, ] =
8,0 [y, 1H), 3,11-3,03 (1, J
=16,0 Ty, 1H), 2,92-2.86
(r,J=12,

0 Tu, 1H), 1,94-1,75 (v,
6H).

329,38

2016

1,7(ck). 1,78(0), 1,98(x),
2.03(cx), 2.23(0), 2.34(x),
2.92(c), 3.07(x), 3,31(n).
3.33(k), 3.59(k)., 4.04(1).
6.9(c). 7.02(cx), 7.11(x),
7,14(ck), 7,34(x), 7,39(c),
7,57(x), 9,59(c)

352,41

2017

1,65(ck), 1,74(0), 1,94(x),
1,99(ck), 2,19(0), 2,3(x),
2,64(a), 2,75(n), 2,92(c),
3.27(s), 3.53(s), (1),
7,04(c), 7.53(c), 11,18(c)

281,30

2018

1.63(cx), 1,72(0), 1,92(x),
1,97(cx), 2,17(0), 2,28(x),
2,61(x), 2.79(x), 2.92(c),
3.25(), 3,51(u), 3.89(1),
7.22(c). 7.28(c), 7.71(c)

280,31

2019

1.73(cx), 1,81(0), 2,01(x),
2,07(ck), 2.26(0), 2.38(x),
2,92(c), 3,1(x), 3,16(x),
3,35(u), 3.63(m). 4,15(1),
6.89(c), 7.1(1), 7.44(c),
8.53(c). 10.86(c)

303,35

2020

1.36(n), 1.39(c), 1,54(m),
1,55(ck), 1,59(n), 1,62(m),
1,64(ck), 1,72(0), 1,75(cx),
1,92(x), 1,98(ck), 2,17(0),
2,29(k), 2.4(1), 2,79(1),
2,92(c), 3,26(n), 3.5(n),
3,54(1), 6.46(c). 7.71(c)

294,38

2021

OH

4
=0
Z T
o

7.37-7.31 (m, 3H), 7.26-
7.24 (1,1 =8,0 [y, 2H),
7,03 (e, 2H), 6,78-6,74
(m, 2H), 5,05-4,92 (v, 2H),
4,12-4,02 (m, 2H), 330-
2.70 (v, 3H), 2,04-1,58 (m,
5H). 1,58-1,19 (v, 1H).

463,44

2022

437,48

2023

399,47

2024

7.43 (c, 6H), 5.21-5,04 (v,
3H), 4,36-4,22 (, 1H),
4,12-3.99 (M, 2H), 3,92
3,71 (v, 1H), 3,59-3,26 (m,
2H), 2,77-1,40 (v, 18H),
0.92-0.88 (, 10H).

41345

2025

387,42

-74 -




035650

2026

7.35 (wc, 5H), 5,05 (c, 2H),
4,11 (c, 2H), 348-3,39 (v,
1H), 3.21 (c, 2H), 3,00 (c,
3H), 2,14-2,00 (v, SH),
1,92-1.81 (v, 2H), 1,54-
1,48 (v, 1H).

463,00

2027

428,52

2028

3,71 (c, 3H), 3,55-341 (m,
1H), 3,10-2,95 (v, 1H),
2,42-1.75 (m, 6H).

207,00

2029

Mepsbiii n3omep: 3,53-3,45
(M, 1H), 2.88-2.81 (m, 1H),
2,192,11 (m, 3H), 2,03-
2,00 (m, 1H), 1,97-1,71 (m,
2H); Bropoii nzomep: 3.44-
3,38 (v, 1H), 2,78-2,72 (M,
1H), 2,27-2,35 (m, 1H),
2,09-2,04 (m, 3H), 1,97-
1,71 (v, 2H).

193,00

2030

7,48-7.32 (m, 5H), 4,40-
439 (x,J =2.84 T'u, 2H),
3,60-3,40 (m, 1H), 2,99-
2,87 (m, 1H), 2,36-1,77 (m,
6H).

284,12

2031

1,7(ck), 1,89(0), 2,03(1),

2,14(ck), 2.34(0), 2.39(1).
2,83(u), 3.42(n), 8,06(c),

9.2(c)

194,22

2032

12.8(c), 7.89(c), 7.28(c),
3,85(c), 3.84(c), 3.44(n),
2.81(n), 2,43(1), 2,36(0),
2,17(ck), 2,06(t), 1,91(0),
1,73(ck)

252,25

2033

12(c). 7,79(c), 7.01(c),
4,32(x), 3,42(n), 2,84(n),
2,43(1), 2,34(0), 2,17(cK),
2,06(1), 1,89(0), 1,73(cK),
1,33(n)

266,28

2034

57.34-7.25 (v, 5 H), 4.69
(we, 1H), 3,56-3,51 (x,
1H), 3,42-3,37 (v, 1H),
3.32-3.24 (i, 1H), 2,99-
2,93 (r,J=12,0 T, 1H),
2.85-2,82 (1, J=8,0 T, 1H),
2.19-1.80 (v, SH).

342,01

2035

11,27(c), 7,7(c), 6,9(c),
4.28(n), 3.44(n), 2.83(n),
2.4(1), 2,36(0), 2,16(»),
2,14(ck), 2,04(r), 1.91(0),
1.7(ck), 0.93(1)

29433

2036

9.36(c), 7,69(c), 6,59(c).
4,12(1), 3.44(n), 2.81(n),
2,44(t), 2,36(0), 2,18(ck),
2,08(1), 1,91(0), 1.77(x),
1,74(ck), 1,61(m), 1,23(x),
0.86(2)

2037

54,49 (c, 1 H), 3.96-3.86
(v, 2H), 3,57-3.43 (1, 2H),
3,08-2,95 (v, 1H), 2,18-
1.71 (v, 5H).

281.80

2038

10,21(c). 7.61(c), 7.51(c).
4,77(c), 4,03(0), 3,98(n),
3.42(n), 2,82(1), 2,38(1),
2,34(0), 2,13(ck), 2,02(1),
1.89(0). 1,69(cK). 0.99(1)

296,31

2039

9.36(c), 7.79(c), 6.8(c).
4.3(1), 3,43(n), 2,83(u),
2,55(1), 2.51(1), 2.42(1),
2,35(0), 2,17(cxc), 2,06(t),
2.04(c). 2.03(ck), 1.9(0).
1.89(cx). 1.73(cK)

326,39

2040

8.19(c), 7,56(c), 7.44(c),
6.97(c), 6.94(cK), 6.66(x),
4.7(1), 3.4(n), 3.31(cK),
3.21(ck), 2,83(), 2.39(1),
2,32(ck), 2,14(0), 2,03(),
1.87(cx), 1.7(0)

258,38

2041

9,59(c), 7.57(x). 7.57(c).
7,54(c), 7.44(c), 7.34(x),
7.25(1), 7,14(cK), 7,02(cK),
4,7(1), 3.46(k), 3.39(x),
3,16(x), 2.89(u), 2.45(),
2,38(0), 2.2(cx), 2.09(1),
1.93(0). 1.76(cx)

381,42

2042

11,18(c). 9.36(c), 8,62(c).
7.71(c), 4.51(1), 3.42(n),

2,93(n), 2.83(u), 2,82(n),
2.41(1), 2.33(0), 2,15(cK),
2.05(1). 1.88(0). 1.72(cx)

310,29
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2043

9.36(c), 8,19(c), 7,89(c),
7.18(c), 4,44(1), 3,4(u),
2,86(a), 2,81(n), 2,64(a),
2,39(1), 2,31(0), 2,13(cK),
2.03(1)., 1,86(0), 1,7(cK)

309,31

2044

10,86(c), 9.36(c), 8.53(c).
8,02(c), 7,62(c), 7(1),
4,66(1), 3,49(1), 3,34(x),
3,28(x), 2.92(s), 2,49(),
2,41(0), 2.23(ck), 2,13(1),
1,96(0). 1,79(cK)

332,34

2045

12.4(c), 7.89(c). 6,98(c).
428(1), 3,4(1), 2.8(x),
2,79(1), 2,4(1), 2,4(1),
2,32(0), 2.14(ck), 2,04(1),
2,02(cx), 1,87(0), 1,7(cK),
1,61(m), 1,59(u), 1,58(cx),
1,55(m), 1,39(c). 1.36(x)

323,38

2046

0,86(c), 1,7(cx), 1.91(0).
1,93(c), 2,03(1), 2,14(cK),
2.28(c), 2,33(c), 2.36(0),
2.4(1)., 2.77(w), 2.81(c),
3,2(c), 3.44(), 5.99(c),
7,68(c)

307,42

2047

1.67(ck), 1.8(c), 1,87(0).
2(1), 2,11(cx), 2.32(0),
2,37(1), 2,58(1), 2.78(n),
2.89(r), 3,1(1), 3.4(n),
3.41(1), 3,43(1), 3.55(1),
6.2(c), 7.27(n), 7.3(m),
7.33(1), 7.65(c)

32741

2048

1.33(n), 1,33(n). 1,64(0),
1.68(cx), 1,69(0), 1,72(m),
1,72(n), 1.9(0), 2,01(1),
2,09(ck), 2,11(ck), 2,13(ck),
2.35(0), 2,37(1), 2.5(c).
2.77(s1), 2.85(0), 3.22(0).
3.43(s). 5.52(c), 7.94(c)

291,38

2049

1.41(0), 1.7(ck), 1.88(0),
1.87(cx), 2,03(r), 2.14(cx).
2,33(0), 2.39(1), 2,61(x),
2,78(), 2,95(1), 3,15(n),
3,42(m), 4,72(c), 5.81(c),
7.94(c)

277,35

2050

1.33(c), 1.49(0), 1,76(cK).
1,9(0), 1,95(ck), 2,09(1),
2,19(cx), 2,35(0), 2,45(1),
2,74(n), 2,76(x), 2,8(H),
3.2(1). 3.43(). 7.94(c)

277,35

2051

1,74(ck), 1,89(0), 1,92(c),
2,07(1), 2,18(ck), 2,34(0).
2.44(1), 2,69(x), 2.87(1),
3(1), 3,34(x), 3,42(n),
3,67(1), 7,94(c)

263,35

2052

1,15(c), 1,21(0), 1,26(0),
1,61(n), 1,66(ck), 1,71(ck),
1,71(ck), 1,9(0), 2,04(T),
2,15(cx), 2,35(0), 2,41(1),
2,64(n), 2,79(n), 3.43(n),
6.28(c). 7.94(c)

291,38

2053

1.63(0). 1,72(cK), 1.89(0).
2.05(1), 2.08(0), 2,16(cK),
2.34(0), 2.42(1). 2.84(n),
2.91(1), 2.9(c), 3,02(a),
3,11(m), 3,32(1), 3,42(n),
3.41(2), 7.81(c)

2054

2,17(x), 2,53(x), 3.34(a).
3,56(1), 3,74(1), 4,25(x),
5,85(c), 7,07(c), 7.94(c)

195,21

2055

7,52-7.38 (v, 5H), 4,54-
445 (1,1=4.6 Ty, 2H),
443438 (1, =86 Ty,
1H), 3,90-3,84 (w1, 1H),
3,71-3,61 (v, 2H), 2,92
2,84 (v, 1H), 2,39-2,31 (v,
1H).

285,33

2056

2.2(x), 2,57(x). 2,72(c).
3.38(a), 3.59(m), 3,77(x).
4.25(x), 5.93(c), 6,78(c).
7.85(c)

209,23

2057

1.14(1). 2,25(x), 2.61(x),
3,31(x), 3,36(1), 3.46(x),
3,58(w), 3,76(1), 4,26(x).
6.26(c). 7.75(c)

25131

2058

2,22(x), 2,58(k), 3.35(n),
3.5(k), 3,54(x), 3,57(m),
3,68(1), 3,73(1), 3,75(a).
4,27(x), 6,34(c), 7,7(c)

265,30

2059

2.21(x), 2,57(x), 3.03(1),
3,21(1), 3,34(x), 3,56(m),
3,56(7), 3,74(n), 3,76(1),
4,06(c), 4.23(x), 6,3(c),
7.58(c)

28331

2060

2.2(x), 2,56(x), 3.36(1).
3,58(m), 3.76(1), 3.84(c).
3.85(c), 4,23(x), 6,5(c).
7,66(c), 7.77(c). 12.8(c)

253,24

2061

1,33(n), 2,2(x), 2,56(x),
3,34(n), 3.56(m), 3,74(n),
4,26(x), 4,32(x), 6,4(c),
7,67(c), 8,36(c), 12(c)

267,27
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2062

o o
o é~©)KN OH
8 ne M

2.16(x), 2,53(), 3,21(cK),
3,31(ck), 3,31(n), 3,53(m),
3,71(n), 4,25(x), 4,7(t),
6,39(c), 7.22(11), 7,25(m),
7,28(1), 7,36(c), 7.44(c),
8(c)

34337

2063

o o
H0_§;C’)\N OH
PN

0.93(x), 2,08(m), 2,17(x),
2,53(x), 3,36(1), 3,57(),
3,75(a), 4,12(n), 4.26(x),
6.3(c), 7.3(c), 7,58(c),
11.27(c)

295,32

2064

0 O
o@} “)\
Ho-§ N
g \nm M

0,86(x), 1.23(x). 1,61(x),
1,77(x), 2,21(x), 2,57(x),
3,36(1), 3.58(m), 3.76(x).
4,12(1), 4.23(x), 6,5(c),
7.58(c). 8(c). 9.36(c)

309,35

2065

5 _oH
o
oH
=f 'y
& \_NH

2,18(x), 2,54(x), 3,33(2).
3,55(m), 3.61(c), 3.72(a).
3,83(x), 4,02(x), 4,24(x),
4.27(1), 6.42(c), 7.59(c).
8.16(c). 10.21(c)

283,27

2066

HO
o
o OH
o by
& NH

0,99(x), 2,16(x), 2,52(x),
3,34(n), 3,56(m), 3,74(x),
3,98(n), 4.03(0), 4.24(x),
4,77(c), 6,28(c), 7.5(c),
7,89(c), 10.21(c)

297,29

2067

0 OxOH
o : o]
A~
Ho‘g‘O)LH d,s/\
& NH

2,18(k), 2,3(ck), 2,43(cK),
2,54(x), 2.85(1), 3,16(1),
3.21(c), 3,33(n), 3.55(m),
3.73(a)., 4.23(x), 4.3(1).
6,66(c), 7.68(c), 8(c),
9,36(c)

359,38

2068

OH

o OH
oS
4 NH

2,17(x), 2,53(x), 3.21(cx),
3.31(ck), 3,32(1), 3,54(v),
3,71(x), 4,25(x), 4,7(1),
6,5(c), 6,66(x), 6,94(cx),
7,44(c), 7.45(c), 8(c),
8.19(c)

359,37

2069

2,23(x), 2,59(x), 3,16(x),
3,38(1), 3.39(x), 3,59(),
3,77(1), 4,24(1), 4,31(x),

6,81(c), 7,02(ck), 7.14(cx),

7,25(1), 7.34(x), 7.44(c),
7.45(c), 7,57(x), 8(c),
9.,59(c)

382,40

2070

2,18(x), 2,54(x), 2.83(%),
2.94(a), 3.33(x). 3.55(m).
3,73(x), 4.25(x), 4,53(1),
6.45(c), 7.59(c), 8(c),
9,36(c), 11,18(c)

311,28

2071

2.16(x), 2.53(x), 2.64(n).
2.86(a), 3.31(a), 3.53(m),
3,71(a), 4.23(x), 4,59(1),
6.4(c), 7.18(c). 7.77(c).
8(c). 9.36(c)

320,29

2072

2,26(x), 2.62(x), 3,3(x),

3,36(x), 3.41(x), 3,63(M).
3,81(1), 4,35(x), 4,69(1),
6.68(c), 7(1), 7,5(c). 8(c).
8,53(c). 9,36(c), 10.86(c)

33333

2073

1,36(n), 1,39(c), 1,54(m),
1,59(n), 1,59(ck), 1,62(m),
2,04(cx), 2,17(k), 2,4(7),
2,53(x), 2,79(r), 3,32(n),
3,54(m), 3,72(n), 4.22(x),
4.28(1), 6,39(c), 7,77(c),
8(c). 12.4(c)

324,36

2074

0,86(c). 1,93(c), 2.17(x),
2,28(c), 2,33(c), 2,53(x),
2,83(c). 3,23(c), 3.36(x).
3,58(m), 3,75(1), 4,19(x).
6.37(c). 6.42(c). 7.57(c)

308,41

2075

1.8(c), 2,14(k), 2.5(x),
2,58(1), 2.89(1), 3,1(1).
3.,32(n), 3.41(1), 3,43(1),
3,54(m), 3.55(1), 3,71(x).
42(x), 6,19(c), 6,58(c),
7.27(1), 7,3(m), 7.33(1),
7.53(c)

328,40

2076

1.33(n), 1,33(x), 1.64(0),
1,69(0), 1,72(m), 1,72(n),

2,09(ck), 2,13(cx), 2,14(x),

2,51(x), 2.5(c), 2,87(0).
3,25(0), 3.35(a), 3,56(>1),
3,74(1), 4.2(K), 5,9(c),
6.17(c). 7.82(c)

292,37

2077

1.43(0), 1,89(cx), 2,17(x),
2,53(x), 2.57(x), 2.91(),
3,18(), 3,33(a), 3,55(m),
3,73(x), 4.2(x), 4.72(c).
6.19(c). 6.38(c). 7.82(c)

278,34

2078

1.33(c), 1.5(0), 1,97(cK),
2,22(x), 2,58(x), 2,71(u),
2,78(x), 3.22(1), 3.35(x),
3,57(m), 3,75(1), 4,22(x),
6.53(c). 7.82(c)

27834

2079

1.92(c). 2.21(x), 2,57(x).
2.69(x), 3(1), 3.34(x).
3.34(a). 3.55(m), 3.67(7).
3.73(a). 4.3(x), 6,54(c).
7.82(c)

26431
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2080

y HN §°
—OH
ON{%
H N

1,18(0), 1,15(c), 1,28(0),
1,61(n), 1,62(cx), 1,73(ck),
2,18(x), 2,54(x), 2,64(n),
3.35(n), 3,56(m), 3,74(x),
4.21(x), 6,36(c), 6,66(c),
7.82(c)

292,37

2081

[¢] o
Ho\é/
A2t

1.64(0), 2.1(0), 2.19(x),
2.55(), 2,9(c), 2.93(),
3,04(n), 3,13(m), 3,34(n),
3,34(1), 3.44(n), 3.56(x),
3,74(x), 4,27(x), 6,41(c),
7.69(c)

264,31

2082

9
HZNJ”“

(e
o5

2,17(x), 2.53(x), 3.34(x).
3,56(m), 3,74(2), 4,25(x),
5.85(c), 7.07(c). 7,94(c)

195,21

2083

[¢}

o]
O Do
HN_/ 8

7.44-732 (m, SH), 442 (c.
2H), 3,97-3,93 (v, 1H),
3,64-3.56 (v, 1H), 3,38-
3,33 (v, 1H), 3,23-3,18 (m,
1H), 2,50-2,43 (v, 1H),
2.26-2.16 (v, IH

285,33

2084

4.47-443 (1,1 =80T,
1H), 3,93-3,85 (v, 1H),
3,77-3,66 (, 2H), 2,90~
2,83 (v, 1H), 2,80 (c. 3H),
2,39-2.31 (a1, 1H).

209,23

2085

3,93-3.88 (, 1H), 3,78-
376 (1,1 =8.0 T, 2H),
3,52-3.32 (m, 4H), 3,10-
2,97 (v, 2H), 2,29-2.21 (m,
1H), 1,25-1.21 (1,1 =8,0
I, 3H), 1,16-1,12 (1,1 =
8,0 T, 3H).

251,00

2086

2.22(x), 2,58(x). 3.35(n).
3.5(x), 3.54(k). 3.57(m).

3,68(1), 3.73(1), 3,75(x),
4.27(x). 6,34(c). 7.7(c)

26530

2087

2.21(x), 2,57(x), 3,03(1),
3,21(1), 3,34(n), 3,56(m),
3,56(1), 3,74(n), 3,76(t),
4,06(c), 4.23(x), 6,3(c).
7.58(c)

28331

2088

2,2(x), 2,56(x). 3.36(a),
3,58(m), 3,76(a), 3,84(c),
3,85(c), 4,23(x), 6,5(c),
7.66(c). 7.77(c). 12.8(c)

253,24

2089

1.33(a), 2.2(K), 2.56(x),
3,34(a), 3,56(m), 3.74(x).
4.26(x), 4.32(x), 6,4(c),
7.67(c). 8,36(c). 12(c)

267,27

2090

2.16(x), 2,53(x), 3,21(cx),
3.31(ck), 3,31(x), 3,53(x),
3,71(x), 4.25(x), 4,7(),
6,39(c), 7.22(n), 7,25(m),
7.28(1), 7,36(c), 7.44(c),
8(c)

34337

2091

0,93(a), 2,08(), 2.17(x),
2,53(x), 3,36(a), 3,57(M),
3.75(x), 4.12(1), 4,26(x),
63(c), 7.3(c), 7.58(c).
11.27(c)

295,32

2092

0,86(x), 1,23(x), 1,61(m),
1,77(x), 2.21(x), 2,57(x),
3,36(n), 3.58(m), 3,76(x),
4,12(7), 4.23(x), 6.5(c),
7.58(c). 8(c), 9.36(c)

309,35

2093

2,18(x), 2,54(x), 3,33(a).
3,55(m), 3.61(c). 3.72(n).
3,83(a), 4,02(x), 4.24(x),
427(1), 6,42(c), 7.59(c).
8.16(c). 10.21(c)

28327

2094

0,99(n), 2.16(k), 2,52(x),
3,34(n), 3,56(m), 3,74(xn),
3,98(n), 4.03(0), 4.24(x),
4.77(c), 6,28(c), 7.5(c),
7.89(c), 10,21(c)

297,29

2095

2,18(x), 2,3(cx). 2,43(cx),
2,54(x), 2,85(1), 3,16(1),
3,21(c), 3,33(n). 3,55(m),
3,73(n), 4,23(x), 4,3(7),
6.66(c), 7,68(c). 8(c),
9,36(c)

359,38

2096

OH

2,17(x), 2,53(x), 3,21(cK),
3,31(ck), 3,32(1), 3.54(x),
3.71(x), 4.25(x), 4.7(7),
6,5(c), 6,66(x), 6,94(cK),
7.44(c), 7.45(c), 8(c),
8,19(c)

359,37

2097

2,17(x), 2,53(x), 3,21(cK),
3,31(ck), 3,32(a), 3,54(m),
3,71(n), 4,25(x), 4.7(1),
6,5(c), 6,66(x), 6,94(cx),
7.44(c), 7.45(c), 8(c),
8.19(c)

382,40

2098

2,18(x), 2,54(x), 2.83(a).
2,94(n). 3,33(n), 3,55(m),
3,73(a), 4.25(x), 4,53(1),
6.45(c), 7.59(c). 8(c).
9.36(c). 11,18(c)

311,28
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2099

(¢}

HO-§,..

8

NN
N/\)kNH

NHH

2

2,16(k), 2,53(k), 2,64(x),
2,86(n), 3,31(n), 3,53(m),
3.71(a), 4.23(x), 4.59(7),
6.4(c), 7.18(c), 7.77(c),
8(c), 9,36(c)

310,29

2100

o OH
Ho_4,. N

IN,>

2,26(x), 2,62(k), 3,3(x),

3.36(x), 3.41(n), 3.63(),
3.81(a), 4.35(x), 4.69(1),
6,68(c), 7(1), 7.5(c), 8(c),
8,53(c), 9.36(c), 10,86(c)

33333

2101

H,N

BN
H H 6

1,36(n), 1,39(c), 1,54(m),
1,59(k), 1,59(cK), 1,62(m),
2,04(ck), 2,17(x), 2,4(1),
2,53(x), 2,79(1), 3,32(1),
3,54(m), 3,72(n), 4,22(x),
4.28(r), 6,39(c), 7.77(c),
8(c), 12,4(c)

324,36

2102

0.86(c), 1,93(c), 2.17(x),
2.28(c), 2.33(c), 2.53(x),
2.83(c), 3.23(c), 3.36(a),
3,58(m), 3,75(n), 4,19(x),
6.37(c). 6.42(c). 7.57(c)

308,41

2103

1.8(c), 2.14(x), 2,5(x),
2,58(1), 2.89(1), 3,1(7),
3,32(1), 3.41(7), 3,43(1),
3,54(m), 3,55(r), 3.71(a).
42(x), 6,19(c), 6,58(c).
7,27(), 7,3(x), 7.33(7),
7.53(c)

328,40

2104

1,33(n), 1,33(n), 1,64(0),
1,69(0), 1,72(m). 1,72(n),
2,09(ck), 2,13(ck), 2, 14(k),
2,51(x), 2,5(c), 2,87(0),
3,25(0), 3.35(a), 3,56(m),
3,74(1), 4.2(), 5.9(c),
6,17(c), 7.82(c)

292,37

2105

1,43(0), 1,89(ck), 2,17(x),
2,53(x), 2,57(x), 2,91(7),
3,18(n), 3,33(a), 3,55(m),
3,73(n), 4,2(x), 4,72(c),
6.19(c), 6,38(c), 7.82(c)

278,34

2106

1.33(c). 1,5(0), 1,97(cx),
2.22(x), 2,58(x), 2.71(x),
2,78(x), 3.22(1), 3.35(a),
3,57(m), 3.75(1), 4,22(x),
6.53(c). 7.82(c)

278,34

2107

1.92(c), 2.21(x), 2,57(x).
2.69(x), 3(1), 3,34(x),
3,34(x), 3.55(w), 3,67(1),
3,73(), 4.3(x), 6,54(c).
7.82(c)

264,31

2108

1.18(0), 1.15(c), 1.28().
1,61(n), 1,62(ck), 1,73(cx).
2,18(x), 2.54(x), 2,64(n),
3,35(x), 3.56(v), 3.74(a).
4.21(x), 6,36(c), 6.66(c),
7.82(c)

292,37

2109

1,64(0), 2.1(0), 2,19(x),
2,55(x), 2.9(c), 2,93(1),
3,04(x), 3,13(w), 3,34(a),
3,34(1), 3,44(x), 3,56(w),
3,74(a), 4.27(x), 6,41(c),
7.69(c)

264,31

2110

1,44(x), 1.66(k). 1,7(0),
1,7(ck), 1,86(ck), 1,85(ck),
2,03(1), 2,13(0). 2,31(cK),
2.39(1), 2.8(), 2,95(1),
3,29(1), 3,4(1), 4,28(1),
4.97(c). 6(c), 7,27(c),
7.61(c), 7.89(c), 12.4(c)

351.39

2111

O._.OH

2112

1,7(0), 1,87(ck), 1,97(ck),
2.03(1), 2,07(1), 2.14(0),
2.14(ck), 2,32(cK). 2.39(1),
2,62(7), 2,8(n), 3,4(n),
428(1), 7.1(c), 7.74(c).
7,89(c), 12,4(c)

323,33

2113

HO_.0

0,82(1), 0,82(1), 1,09(0),

1.38(0), 1.71(0), 1,74(m),
1.91(ck), 2,04(1), 2,15(0),
2,36(ck), 2,4(1), 2,83(H),

3,44(n), 4,02(n), 6,47(c),

7,69(c), 11,27(c)

292,32
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1,67(x), 1,78(0), 1,85(n),

H;S.,o 1.88(cx), 1,91(0), 2,1 1(r),
o 221(0), 2,34(0), 2,33(ck),
214 D\f ‘i\“ 2.47(1). 2.92(), 3.41(n), 292,32
QN/\I o 3,64(1), 3,76(T), 4,68(x),
7,63(c), 1021(c)
Hog0 1.71(0). 1.88(ck), 2.05(),
° D\(% 2,15(0), 2,28(ck), 2.33(ck),
1 N0 2,41(ck), 2.41(r), 2,81(s), 35830
2,88(1), 3,19(1), 3,21(c), 20
050 3,41(x), 4,3(1), 7.73(c),
o, 7.8(c), 9.36(c)
Ho, 0 1,44(x), 1,66(s), 1,7(cx),
o m% 1,85(ck), 2,17(x), 2,53(x),
MR 2,95(7), 3,29(1), 3,31(a).
2116 3,53(m), 3,71(1), 4.22(x), 352,38
428(1), 4.97(c), 6(c),
. 6,5(c), 7.61(c). 7.77(c),
N 8(c), 12,4(c)
O, ,OH
s,
g | © b‘(OHQ
E HNn,éO
SH
HO_,0
o b\(OHO 1.97(cx), 2.07(1), 2,14(cK),
N 2,17(x), 2,53(x), 2,62(1),
2118 H  HN, /O 3.32(n), 3.53(w), 3,71(1), 324,32
422(x), 4,28(1), 6,41(c),
7.1(c). 7.77(c), 8(c), 12.4(c)
HN O
HO 0 1,91(0), 1,98(x), 2,16(x1),
) oS! 2,24(x), 2.34(0), 2,61(x),
2119 o ° 3.33(x), 3,55(w), 3,62(1), 20331
N OH 3,73(a), 3.74(7), 4.35(x), ;
B Noelg 4,68(x), 6.83(c), 7.51(c),
G 10.21(c)
HO o
LS
° Z’) ono 1.44(1), 1,66(1), 1,7(ck),
N o 1,85(ck), 2,17(x), 2,53(x),
H o HNw, 2,95(1), 3.29(), 3,31(a),
2120 3,53(), 3,71(1), 4,22(x), 352,38
428(1), 4.97(¢), 6(c),
N Z’S(C)f;f 1()(:). 7,77(c),
(), 12.4(c
HN NH
O, ,oH
0"S
2 Y....,.OHO
2121 s z\‘ fo
SH
”0.5,,0
o’ 1,97(ck), 2,07(r), 2,14(cK),
Z:)m(c’”" 2,17(x), 2.53(x), 2.62(1),
2122 H o HNL SO 3,32(1), 3.53(w), 3.71(a). 324,32
422(x), 4,28(1), 6,41(c),
7.1(¢), 7.77(c), 8(c), 12.4(c)
w0
Ho..0 0,82(r), 0,82(x), 1,09(0),
o 1,38(0). 1,74(m), 2,18(x),
2123 z:)'”*(o"o 2.54(x). 3.36(1), 3,58(w). 10035
’ H o HN, /SO 3,76(x), 4.02(a), 4,25(x). »
6.3(c). 7.3(c). 7.58(c).
11,27(c)
HO_0 1.91(0), 1,98(m), 2,16(w),
Sq 2,24(x), 2,34(0), 2,61(x),
o 223 2 &8 a
2124 z;) ¢ on 3,33(1), 3,55(w), 3,62(r), 20331

3,73(n), 3.74(1), 4.35(x),
4,68(x), 6,83(c), 7.51(c),
10,21(c)
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2125

1.44(n), 1,44(ck), 1.64(0),

1,67(n), 1,72(ck), 1,89(cK),

1,92(x), 1,97(0), 2,17(cx),
2.28(x), 2,92(c), 2.97(),
3,25(), 3,31(1), 3,5(u),
3,6(1), 4,97(c), 6,57(c).
7,61(c), 7.71(c), 8.23(c)

322,40

2126

1,64(0), 1,72(ck), 1,73(cK),

1,84(1), 1,92(x), 1,98(0),

2,17(ck), 2,17(ck), 2,28(k),

2,39(1), 2,92(c), 3.25(x),
3,5(n), 3,7(1), 6,74(c),
7.1(c). 7.71(c)

294,34

2127

0,79(x), 0,83(1), 1,2(0),
1.49(0), 1,65(0), 1,76(cK),
1.87(m), 1,93(x), 1,98(0),
2.21(ck), 2,29(x), 2,52(c),
3,3(k). 3,53(s), 3.54(x),
6,32(c), 7.51(c)

279,37

2128

1.5(m), 1,64(m), 1.68(0),
1,72(cK), 1,75(0), 2(x),
2,02(0), 2.05(c), 2,2(0),
2,36(x), 2,91(7), 3(1),
3,28(s), 3,56(u), 3.97(x),
4,15(c)., 7.17(c), 7.45(c)

263,32

2129

2130

1,63(0), 1,73(ck), 1.93(x),
1.99(0), 2,1(cK), 2.18(cx),
2.24(ck), 2.3(x), 2,79(1),
2,92(c), 3.1(1), 3.21(c),
3,27(), 3,51(u), 3,73(1),
6,74(c), 7.62(c)

329,40

2131

7,47-7,38 (v, SH), 5,23-

5,05 (v, 2H), 4,63-4,54 (v,

1H), 4,07-3,97 (v, 1H),
3,76 (c, 1,5H), 3,61 (c,
1,5H), 3,77-3.61 (m, 2H),
2,80-2,72 (, 1H), 2,41-
2,35 (m, 1H),

344,03

2132

7,46-7,39 (v, SH), 5,18~

5,13 (v, 2H), 4,35-4,28 (x1,

1H), 4,10-3,95 (, 1H),
3,74-3,69 (v, 1H), 3,60-

3,53 (v, 1H), 2,74-2,71 (m,

1H), 2,23-2,12 (m, 1H)

329,92

ODur. 2

@ EBpasuiickasi naTeHTHast opraHusauus, EAMNB

Poccus, 109012, MockBa, Manbiit Yepkacckuit nep., 2

- 81 -




