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OobsacTh TEXHUKH
N300peTeHne OTHOCUTCS K YIYYIICHHOMY CIOCOOY CHHTE3a MHUIIEPa3HHOBOTO KOJBIA, B YaCTHOCTH, IS
TIOJY9YCHUS TeTCPOUNKINUECKUX COSANHEHHUH, TPUMECHIEMBIX B Ka4eCTBE MPOMEKYTOUHBIX COSANHEHHIH B CHH-
Te3e MUPa3HMHOKap0a30JI0B, TAKUX KaK aHTHACIIPECCaHT MUPIUHAON. ONMHCaHHBINA CITOCO0 TPUMEHSETCS IS T10-
Jy9EeHUS JHAHTHOMEPOB MUPIUHIIONA WK UX (hapMalleBTHIECKH IIPHEMIICMBIX COJIEH.
YpoBeHb TeXHUKH
Tunpoxopun TUPAUHIONA IPEACTABISAET COOON COeTMHEHNE, MTPEeACTaBIeHHOE (opMyIIoi |

HaC
: O HCl
N NH

L
OTO TpUBHANIBHOE Ha3BaHME Tuapoxiopuaa §-mermn-2,3,3a,4,5,6-rexcarnapo-1H-mupasuno(3,2,1-jk]kap-
0a30J1a, KOTOPBIN MPEACTABIAET COOON aKTHBHBIN (papMalleBTHIECKUI WHTPEAUCHT, MPEACTABICHHBIA Ha PhIHKE
nox Ha3BaHueM Pyrazidol™. Coenunenue siBisiercst 9 (EKTHBHBIM B KaUECTBE aHTHIETIPECCUBHOTO CPE/ICTBA.
B oTHOMmIEHNN XUMHYECKONW CTPYKTYPHI TUPIMHION IPHHAUICKUT K TPYHIe MUpa3uHoKapOa3ooB. OH co-
CTOMT W3 OJHOTO CTEPEOTEHHOTO IIEHTpPa, KOTOPHIH OMpeAessieT CYIIeCTBOBaHME OBYX 3HaHTHOMEpoB: (R)-
nmupauHaona Gopmynst I1 u (S)-mupmuanona Gopmynsr 111

HsC
3 N HsC \/
N NH N NH
S/ I -/ m

XoTs uccaen0BaHKs B OTHOLICHUH (PapMaKOJOTHIECKUX JaHHBIX MUPIMHAONA U KIMHHYECKOTO IPUMEHe-
HUS [TPOBOAMIIM C MCIIONBb30BAaHUEM parieMaTa, B IociieiHee BpeMs HaOIrojaeTcst MOBILICHHBIH HHTEpeC K (ap-
MaKOJIOTHUECKOMY Npo¢mIio kaxaoro snantuomepa (WO 2015/171005 Al).

B nmoxymente WO 2015/171003 Al (Tecnimede group), momanHoM 9-ro mMas 2014 roga, pacKphITO pasne-
JICHWE PalleMHUYeCKOT0 MHUPIMHAONA C TTOyYeHHEM ONTHYECKH aKTHBHOTO NUPIHHAONIA. OMUCAHHBIA CHHTE3 0
METOAy pasaeneHue-panemmsanmi-penukm3anysi (RRR) BkmrodaeT nepuBaTH3amuio IyTeM MNOJIYYCHHS Hap
JIMacTEpEOMEPOB B BUJIE COJIEH U3 ONTHYECKA aKTUBHOW OpraHM4ecKOM KUCIOTHI. Takue auacTepeoMepbl MOTYT
OBITH pa3/eiIeHbl MOCPEICTBOM TPAAUIIMOHHBIX METOANK, TAKMX KaK KPHUCTAJUIM3ALHUSA. XOTS 3TO O4eHb d(pdek-
THBHAS TIpOIleIypa JUIsl TIOMydeHHUs B JabopaTopHOM MacmTabe wmiau aokimuHudeckor maptuu (R)- wmm (S)-
MUPJIMHIONA, OHA SBJIIETCS YKOHOMHYECKH HEIerecooOpa3sHoil B IPOMBIIUIEHHOM MaciuTade, IOCKOIBKY CITO-
co0 OCHOBaH Ha palemare ITUPJINH/I0IA B KaUeCTBE HCXOJHOTO MaTepHana.

Crioco0b! MoTy4eHHs MHPIIMHI0NA BKIIOYAIOT 00pa3oBaHKe NMUIEPa3HHOBOTO KOJbLA. B ypoBHE TEXHHUKH
PacKpBITHI Pa3IMYHbIE CIIOCOOBI 00pa30BaHMs UIIEPA3HHOBOTO KOJIbIIA, HO OHM B OCHOBHOM XapaKTepH3YIOTCS
MHOTOCTaIMIHBIM TOJXO0ZO0M M 00JIalafoT HEJO0CTaTKaMH, 3aKJIIOYAIOIIMMHUCS B HU3KUX IOKa3aTelsIX BBIXOJA,
JIOPOTOCTOSIINX PEAKTHBAX, HIIH, KaK 3asBJICHO, He sBIsFOTCs yenemHbiMU (Roderick et al. Journal of Medicinal
Chemistry 1966, 9, 181-185).

B cirygae mepBoro acHMMETPHYHOTO CHHTE3a YHAHTHOMEPOB MUPIMHIOJNA, omucanHoro Andreeva et al.
(Pharmaceutical Chemistry 1992, 26, 365-369), pacKpbIT OJHOCTAAMHHBIN cIIOCO0 TOTyYeHUs THpa3HHOKapOa-
30JIMUTIEPAa3NHOBOM KOJIBIICBON CHCTEMBI M3 aMHHA TeTparuapokapbazona. PackpbiTo, 4To crmocod xapakTepusy-
eTCs OYeHb HI3KUM BBIX0AOM (23,8%), 1 B HEM IIpeaycMOTpeHo npuMeHeHne ruapuna Hatpus (NaH) B mpucyt-
ctBun nuMmetwicynbpokcuna (DMSO) wm agumetundopmamuaa (DMF), mpudem o0a yCIIOBHS ONHCAaHBI Kak
NPUBOASIINE K IK30TEPMHUYECKOMY paclaiy, KOTOpPBII MOXeT 00yClIaBIMBaTh BOCIZIAMEHEHHE B XO/I€ PEAKLIUH
WY HEYTIPaBJISICMbI HaIPEB B XO/I€ PEaKInH.

B cMmecu runpuna Hatpus ¢ DMSO o6pa3yercst TuMCHI-aHUOH. JJaHHBIH aHHOH OYCHB YacTO MPUMCHSIOT B
7Ta00paTOpHBIX MaciiTabax, HO, OCKOJIBKY OH HecTaOWIIeH, ero MPUMEHEHHE B OONBIIOM MaciiTabe cienyeTr
OCYIIECTBIISITH C COOJIIOIEHHEM OCOOBIX Mep MPEJOCTOPOKHOCTH. Pacha tuMcni-aHnoHa SIBISIETCS 9K30TEpPMU-
yecKHM. 3asBIE€HO, YTO paclaj AUMCHI-aHMOHA HaunHaeTcs aaxe npu 20°C, a npu teMneparype Boie 40°C o
pacmamaercsi co 3HaUYnTeNIbHOM ckopocThio (Lyness et al. US 3288860).

Cwmecs DMF u runpuia vatpus onmcana B Sax & Lewis's Dangerous Properties of Industrial Materials kak
TIPUBOIAIIAST K OYpHOH peakiinu ¢ BocImiaMeHeHneM mpu temrepatype Boime 50°C. B Buckey et al., (Chemical
& Engineering News, 1982, 60(28), 5) onucan HeynpaBIsieMblii HAarPEB peakTopa OMBITHOW YCTaHOBKHU, COIEP-
kammero ruapu Hatpus 1 DMF, npu temmnieparype ot 50°C. McnbiTanust ¢ IpUMEHEHHEM KaJOPUMETPUHU TIPH
pasnuaHo# ckopoctu HarpeBa (ARC) mokazany 3K30TepMUIecKyto akTUBHOCTH 70 26°C. TlomoOHoe moBeaeHne
taoke Habmonamm ¢ DMA. B De Wall et al. (Chem. Eng. News, 1982, 60(37), 5) onucan monoOHbIH ciryda,
r7e HeympasiseMblil HarpeB HaunHaeTcs npu 40°C, a temneparypa pocturaer 100°C 3a menee uem 10 MuH ¢
BhIlIapuBaHueM Ooinbineit wactu DMF.

AJbTEepHATUBHBINA CIIOCOO TOJIyYESHUS MTUIIEPA3MHOBON KOJIBIIEBONH CHCTEMBI M3 ITPOM3BOAHOIO ITHPa3HHO-
Kap0a3oyia MOXET BKIIIOYaTh 00pa3oBaHHE JIAKTAMHOTO KOJIbLIA C ITOMOIIBIO IOAX0/a, NPeIyCMaTpHBaIOIIEro
TPH CTaIUH:
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1) ocymiecTBicHus peakuuu N-aIiTHPOBAHNS;

2) OCYIIECTBICHUS! BHYTPUMOJIEKYJISIPHON IMKIM3ALUH C Y4acTHEM HWHIOJALETaMUIHON TPYIIIBI C MOy~
YEHHEM JIAKTAMHOTO KOJIbIIa;

3) BOCCTaHOBJICHHS JITaKTaMa.

BryTtpumonekynsapHas IUKIN3AN C YIaCTHEM HHIOIXJIOPANETAMUAHON TPYIIIBI C MOIy4eHHEM JIAKTaM-
HOTO KOJbIla OblTa ommcana Bokanov et al. (Pharmaceutical Chemistry Journal 1988, 23, 12, 1311-1315), B 4a-
CTHOCTH, B HEIHAHTHOCEIIEKTUBHOM CHHTE3€ MPON3BOAHBIX NMUpa3nHOKapba3onoHa. Bokanov et al. He onmchiBa-
JI BOCCTAHOBJICHHE JIAKTaMa C TOJIYICHHUEM MUTIEPAa3HHOBOTO KOJIBIIA.

BryTpumonekyispHas IUKIN3AIHU ¢ YIACTHEM HHIOIXJIOPANCTAMUIHON TPYIIIBI ¢ TOTYYCHUEM JIAKTaM-
HOTO KOJIbIIa TaKke ObUTa ommcaHa kak Rubiralta et al. (Journal of Organic Chemistry 1989, 54, 23, 5591-5597),
tak 1 Bennasar et al. (Journal of Organic Chemistry 1996, 61, 4, 1239-1251) B kauecTBe HEOXKHUAAHHOTO PE3YIIb-
Tara peakuuy GoTonuKIM3ay. Y poBeHb NPEeBpanieHus JakTama 061 HU3KuM (BeIxox <11%).

BoccranoBneHne ¢ mOMOIIBIO JIaKTaMa IMMPa3HHOHA B MTUIEPa3HHOBBIC KOJIBIIEBBIE CHCTEMBI PACKPHITO Kak
Aubry et al. (Bioorganic Medicinal Chemistry 2007, 17, 2598-2602), tak u Saito et al. (Tetrahedron 1995, 51,
30, 8213-8230) B MOTHOM CHHTE3€ aJTKaJOMTHBIX TIPUPOTHBIX COSTUHCHHM.

CymecTByeT TOTpeOHOCTD B YAYYIICHHBIX CIIOCO0aX IOMYyYESHHUS IIPOU3BOJHBIX C MUIIEPA3HHOBBIM KOJIBIIOM,
B YAaCTHOCTH PHAHTHOCENICKTHBHBIX CTIO0CO0aX MOIyYeHHs MPOMEKYTOUHBIX COCOMHEHUN MUPa3nHOKApOa30I0BBIX
TIPEIIIECTBEHHUKOB COSIMHEHHH, PEICTABIISIONTNX cO00# SHaHTHOMEPH! TpiuHAoa hopmydst 11 u I11.

Takue pakThl paCKPHITHI C IETHI0 HIUTIOCTPAIINH TEXHUIECKOH 3a/1au, paccMaTpUBaeMO B H300pETCHUN.

OO01ree onucaHue

PackphITHIi B JAHHOM JIOKYMEHTE CIIOCO0 oOecIieunBaeT yIIydIlIeHHbIH CII0co0 MOIy4eHHs TUIIepa3HHOBO-
TO KOJIbI[A, B YACTHOCTH MOJYYCHUS MHPa3UHOKap0a30JIoB, TakuxX kak sHaHTHoMepsl 11 u I mupnunmona, wim
uX (apMareBTUUECKH PUEMIIEMBIX COJIEH.

Hacrosimee m3o0pereHne oTHOCUTCS K IpeBparieHuto coeaunenust popmynst VI ((S)-6-merun-N-((S)-1-
benmmTIon)-2,3,4,9-retparuapo-1H-kapbason-1-amua) B coenunenune Gopmynsl [V (S)-8-metmn-3-((S)-1-
dbennmTn)-3a,4,5,6-terparuapo- 1 H-nmupasuno|3,2,1-jk]kap6azon-2(3H)-oH), KOTOpoe MOXKET OBITh IMOJYICHO
C TTOMOIIBIO TIOAX0/a, TPEAYCMATPHUBAIOIIECTO IBE CTAANH M OJUH PEaKIMOHHBINA COCYH, KOTOPHIKA BKIItoYaeT N-
AIMITIPOBAHNE W BHYTPUMOJEKYJIPHYIO IUKJIN3AIUIO C YYaCTHEM HHIOJAleTaMHIHON rpymmsl. Peakunio N-
AIFITUPOBAHUS [IPOBOIAT MPH IBYX(a3HBIX IIEIOYHBIX YCIOBUAXK; HEIIPOPEarnpoBaBIiee coennHeHne (HOpMyIIBI
VI BBIIENSIOT C MIOMOINBIO (PUIBTPAIIUU B BUJE THAPOXJIOPUIHON COJIM M MTOBTOPHO MCTIONB3YIOT HA cTamuu N-
aIeTHIMPOBaHU. BHYTpHMONEKYIAPHYIO IUKIN3AINIO C YIACTHEM WHIOJAICTAMUIHON TPYIIIBI TaKKe OCYIIe-
CTBJISIFOT B ABYX()a3HOM IIENOYHON CHCTEME B YCIOBHSAX MeX(a3zHOro Karanu3aTopa. KoimdecTBo npumMeHsemo-
ro MeX(}a3zHOro KaTalu3aropa SBJISUIOCH OYeHb CHIKEHHBIM, B YacTHOCTH MeHee 0,1 sKBHBajeHTa 10 OTHOIIIE-
HUIO K coenuHeHHIo hopMmyibl X, 6oiee Touno 0,01 SKBHUBaNCHTA.

Hacrosimee n3o0peTeHne 0THOCUTCS K CIIOCO0Y CHHTE3a SHAaHTHOMEpOB nupiuHzona Gopmysst 11 wmu 111

HsC HaC
N NH NH
_/ Il N\__/ M

WM UX (hapManeBTHYECKH IIPHEMIIEMBIX COJICH, TIpelyCMaTpHUBAIOIIEMY CIIEAYIOIINE CTaIHH:

ocyIuiecTBiIeHUE peakiuu coeauaenus hopmynst VI, (S)-6-metmin-N-((S)-1-dpenmmTmn)-2,3,4,9-rerparu-
po-1H-kap6a3oin-1-amuna, wim coequnenus Qopmynsl VI, (R)-6-metun-N-((R)-1-dpennmatnin)-2,3,4,9-rerpa-
ruapo-1H-kapba3on-1-amuna

HsC HsC.
o0 Q)
N N
H HN—

H HN

\ Vil

U alIpyIonero coequaeHus popmyist XII

rae L1 mpeacraBnseT co0ol yXomsmlyro rpyIiny, Beiopannyio u3 -Br, -Cl, -OTs, -OMs, OH, -OR,, -OCOR;
Y IMHJ1a30J1a;

R, mpexncrasisier co6oit Bonopox, C-Cg-amKmIbHYIO LENb WIN apyJl, B TIEPBOM allpOTOHHOM PacTBOPHTENE
B IIPHCYTCTBHH ILEJIOYHOTO CPEACTBA C IOJIydeHueM coeanHenus Gopmynsr X, 2-3amenienHoro N-((S)-6-meTui-
2,3,4,9-rerparunpo-1H-kap6a3zon-1-mn)-N-((S)-1-dpenmmTun)aneramuaa, win coequHeHus ¢opmynsr XI, 2-
3amererHoro N-((R)-6-metmi-2,3,4,9-rerparunpo-1 H-xap6azon-1-nm)-N-((R)-1-penum tnin)aneramuna
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Rasofiinsvel
a9 Sy mb

OCYIIECTBIICHUE BHYTPUMOJICKYISIPHON IUKIH3ALUH C YIaCTHEM anonaueTaMnaHoﬁ TPYIIBI COCTUHCHHUS
¢dopmynsl X mim coequaeHHsT Gopmyaasl X1,

rae L, nmpencraBnser coboll yXoasmIyro Tpymmmy, BeiOpannyio u3 -Br, -Cl, -1, -OTs, -OMs, -OH, -OR, Bo
BTOPOM aIllpOTOHHOM PAaCTBOPHUTENE B MPUCYTCTBUH IIEIOYHOTO CPEICTBA M MEK(PA3HOTO KaTaau3aTopa ¢ Moiy-
geHueM coenuueHust popmynsr IV, (S)-8-metnn-3-((S)-1-penmmTmn)-3a,4,5,6-retparunpo-1H-nupazuno(3,2,1-
jk]xap6azon-2(3H)-ona, nimm coemuHenus dopmynsl XIV, (R)-8-mernin-3-((R)-1-bennunstun)-3a,4,5,6-terpa-
ruapo-1 H-mpasuno|[3 ,2, 1-jk]xap6azomn-2(3H)-oHa,

N

BOCCTaHOBJICHHE JTAKTAMHOTO KOJbIIa cOeMMHEHUsT hopMyItbl [V mim coequHeHMs q)opMym,I XIV ¢ nmony-
YeHHeM coenuHeHns1 GopMmynsl V win coequHeHus GopMyisl IX COOTBETCTBEHHO B TPETHEM allPpOTOHHOM pac-
TBOPUTEJIE B MPUCYTCTBUU BOCCTAHOBUTEISI

H,C
\ Z iz \; >
N - N N

Y, IX
Y

KaTaJIUTUYECKUH THAPOTEHOIN3 WM OTIIETIICHHE (DEHUIBHON TPYMIIBI 1MoJ AeHCTBHEM KHCIOTHI C MOIy-
YeHUEM PHAHTHOMepoB nupinuHaona popmyns! 11 nim 111 unm nx dpapmManeBTHIECKH TPUEMIIEMBIX COJICH.

B onHOM BapmaHTe OCYIIECTBIECHHS LIEJIOYHOE CPEACTBO MOXKET OBITh BHIOPAHO M3 TPETUYHOTO OpraHuye-
CKOT'O aM{Ha, HallpuMep NMUPUAMHA WIK TPUMETHIAMUHA; KapOOHATHOM COJIM LIEJIOYHOTO METaJlla, HalpUMep
KapOOHaTa Kanusl WM KapOoHaTa HaTpHs; THAPOKapOOHATHOW COJM IIEIOYHOTO MeTajlla, HapuMep TUApOKap-
OoHaTa HaTpHs WM IHAPOKapOOHAaTa Kallus, THAPOKCHAA HATPUS U TUIPOKCHIA KaJIusl.

B onHOM BapmaHTe OCYIIECTBIECHHS LIEJIOYHOE CPEACTBO MPEACTABISET CO00I THAPOKCH HATPUS, B YacT-
HOCTH IIEJIOYHOE CPEACTBO MpeacTaBisieT codor 50% (Bec./00.) BOTHBII pacTBOP THAPOKCHIA HATPHS.

B oaHoM BapuaHTe OCYIIECTBIICHUS TEPBBIM alpPOTOHHBIM PacTBOPUTENh U BTOPOW alpOTOHHBIA PacTBO-
pHUTENh MOTYT OBITH HE3aBHCHMO BBIOpaHBI M3 XJIOpO(OpMa, ANXIOPMETaHA, AUMETOKCHITAHA, AMATUIOBOTO
a¢upa U TOIyona, IPEANOYTUTETBHO IIEPBBIH aPpOTOHHBIH PACTBOPHUTENIh MOXKET MPEACTAaBIATh COOOH TOIYOI;
BTOPOH alpOTOHHBIA PACTBOPHUTEIH TAKKE MOXKET MPEACTABIATH COOOH TOIYOIT.

B omgHOM BapuaHTe OCYIIECTBICHHUS TPETUH allPpOTOHHBIH PACTBOPHUTENH MOXKET OBITH BHIOPAH M3 ITUXJIOP-
MeTaHa, TeTparuapodypana, TUITHIOBOTO 3(Hpa U TOIYOIIa, IPEIIOYTHTEIFHO OH MOXET IPEICTAaBIATh COO0H
TeTparuapodypaH.

B oxHoOM BapmanTe ocymiectBiieHust Ly MoxxeT npencraBiars co6oit -Cl. B ogHoM BapuaHTe ocymecTsiie-
Hus L, MokeT nipenctaBisits coboi -Cl.

B oxnom Bapuante ocymectBieHus Ry Moxet npencraisith ool Ci-Cg-alKHIbHYIO LETb.

B ongHOM BapmaHTe OCYIIECTBICHUSI MOJSIPHOE COOTHOIIEHHE IIEJIOYHOE CPEACTBO:COCIHHEHNE (HOPMYITBI
VI wmm VIII:coenuaenune ¢popmyibl XII moxkeT coctaBisath ot 1:1:1 mo 15:1:4, npeamoururensro 10:1:3.

Croco6 mo m000My W3 TNPEBIAYNINX IYHKTOB, TJ€ MOJSIPHOE COOTHOIIEHHWE MIEJIOYHOE CPEICT-
Bo:coemuHeHue Gopmyasl X wiau XI:Mexda3Hblii KaTaau3aTop MOXeT cocTaBisaTh oT 1:1:0,005 mo 15:1:0,1,
npenmnourutenbro 10:1:0,01.

B oxHOM BapuaHTe OCYIIECTBICHUS MOJISIPHOE COOTHOIICHHE BOCCTAHOBHTENb.COoeAnHEHUE (hopmyisl IV
i coeaunenne Gopmynsr XIV moxet coctaBisats oT 1:1 o 4:1, npexnoururensHo 3,3:1.

B onHOoM BapmaHTe OCYIIECTBIICHHS BOCCTAaHOBHTEINIb MOXKET OBITh BBIOpaH M3 amomoruapuna jutus (Li-
AlH,), tuapuna auuzoOytwinamomunus (Dibal-H), ruapuna amomunus (AlH;), 6uc(2-MeTOKCHITOKCH)altio-
MOTHJpHJAa HaTpusi M Komiuiekca OopaH-terparunpodypan (THF), mpeamourntensHo OnC(2-METOKCHITOK-
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CH)aJFOMOTHIPUA HATPUSL.

B onHOM BapmaHTe OCYyIECTBIICHHS MeX(a3HBIM KaTann3aTop MOXKET ObITh BBIOpaH M3 TalloTeHCOIepIKa-
IUX COJIEH YEeTBEPTHYHOTO aMMOHMS, TaKUX KaK OpoMH[I TeTpaOyTHIaMMOHHS, OpOMHUI TETPa3THIaAMMOHUS,
Opomua OEH3MITPUOYTHIIAMMOHHUS, THAPOCYIh(HAT TETPAOYTHIIAMMOHUS M XJIOPHUT OCH3WITPUOYTHIIAMMOHHUS.

B oxHOM BapmaHTe OCYIIECTBIEHUS aruiupyromiee coeanHenne XII mpeacraBiseT coOOH XIIOpareTHII-
XIJIOPHI.

B onmHOM BapmaHTe OCyIIECTBICHHS MeX(a3HBbIH KaTAIU3aTOP NPEACTABIICT cO00 OpoMu TeTpaOyTH-
JTAMMOHHSL.

B oxHoM BapmanTe ocymiecTBieHus (apManeBTHIECKH IpuemieMas cosb sHaHTHoMepa I wmm 11 mup-
JUHO0JA MOXET MPEJCTABIATh COOOH alleTaTHYIO COJb, XJIOPUCTOBOJOPOIHYIO COJIb, THIPOOPOMHUIHYIO COJIb,
MaHJICIATHYIO COJIb, IUTPATHYIO COJb, CYKIIMHATHYIO COJb, TAPTPATHYIO COJIb, MAJOHATHYIO COJIb, MAJICATHYIO
COJIb, METAHCYJIb(DOHATHYIO COJIb, JIAKTATHYIO COIb, ITAHCYIb(OHATHYIO COJIb, TIYTAMATHYIO COJb, (PochaTHYIO
COJIb.

B oaHOM BapuaHTe OCYILECTBICHUS KaTAJIUTUUYECKUM TMAPOTEHOIN3 MOXKHO OCyIEecTBIATh rpu 20-70°C,
npenmnourutenbao S0°C.

B ogHOM BapmaHTe OCYIIECTBICHHS KaTaJUTHICCKUN THAPOTCHOIN3 MOXKHO OCYIIECTBISTh B T€UEeHHUE 2-8
4, IPEANOYTUTEIBHO 5 4.

B oxgnOM BapmaHTe OCYIIECTBICHUS KaTAIUTHUECKUI THAPOTSHOIN3 MOXKHO OCYIIECTBIISATH TIPH JaBICHUH
Bogoposa 500-2000 kITa (5-20 6ap), 6omee npeanouturensHo 700 xI1a (7 G6ap).

B omHOM BapmaHTe OCYIIECTBICHHS KAaTAIUTHYSCKUN THIPOTCHONMHM3 ocymecTBIsoT mpu 20-70°C, mpen-
MOYTHTENBHO B TeueHHUe 2-8 4 u mpu AapieHun Bogopoaa 500-2000 kIla (5-20 6ap).

B omgHOM BapmaHTE OCYIICCTBICHUS KATATUTHUYCCKHUIA THAPOTCHONIN3 MOKHO MPOBOJIUTH C IMPUMCHEHUCM
MOJTKUCIICHHON CMECH PacTBOPHTENCH, BRIOPAHHBIX W3 ATHJIANCTATa, AUMETHI(OpMaMHIa, METaHOA, STAHOJIA,
M30TIPOIIAHOJA U TUXJIOPMETaHa, MPEAIOYTHTEIBHO MMOJIKHUCICHHAS CMECh PACTBOPUTEICH MPEICTaBIsLCT COO0M
CMECh MTPOTOHHOTO PACTBOPHUTEIIS C TUXJIOPMETAHOM, OOJIee MPEIOYTUTEIFHO METAHOJIA C JUXJIOPMETAHOM.

B omHOM BapmaHTE OCYIIECTBICHUS COCIMHEHHUE, MPEACTaBIAIONIee COO0H MPON3BOAHOE MHpa3sHHOKapOa-
30712 GopMyIEl V, MOTy4aly MyTeM CeICKTUBHOTO BOCCTAHOBJICHUS JITAKTAMHOTO KOJIbIIA COSIMHECHUS (DOPMYJIIBI
IV ¢ nonyyeHuem nurepa3uHOBOTO KOJIbIIA.

B omHOM BapmaHTE OCYIIECTBICHUS KATATUTHYECKUH THIPOTCHONIN3 COSOWHEHUS QOpMyIsl V, TOIydeH-
HOTO C TIOMOMIBIO JAHHOTO CIT0c00a, 00ecreunBaeT BEICOKYIO YHCTOTY HEOUHIIIEHHOTO coeqrnHeHus popmyisr 111
((S)-mupnuHmona), KoTOpoe TpeOyeT MPOCTHIX CTAAUN OYMCTKU, TIOCKOJIBKY TMOAIIEIaYnBaHAE HE SBJSCTCS HEe-
00XOUMBIM.

IoapodHoe onucanue

B m300peTeHny MpeacTaBICH CIOCO0 CHHTE3a MUMEPa3HHOBBIX KOJICI, B YACTHOCTH, JUIS TOJYYCHUS TeTe-
POLMKIIMYSCKUX COCIUHCHHUN, MPUMEHSICMBIX B Ka4eCTBE MPOMEKYTOUYHBIX COCIMHECHUI B CHHTE3C MHPA3UHO-
kapOa3onoB. Takue MPOMEXKYTOUHBIC COCTUHCHHUS SBISIOTCS IOAXOSAIIAME ISl MPUMCHCHUS B aCHMMETPHUY-
HOM CHHTE3¢ YHAaHTHOMEPOB MUPIHH/IO0JA, KOTOPHIC JIETKO MPEBPAIIAIOTCS B COOTBETCTBYIOIIUE COJIA KUCIIOT.

Hacrosmee n300peTeHne OTHOCHTCS K peakiisiM N-alIipoBaHUs U BHYTPUMOJICKYIISIPHON ITMKITH3AIIH
C TOJIY9CHHEM TIPOU3BOAHOTO MHUpa3uHoKapOazonona Gopmynsl 1V, (S)-8-metnn-3-((S)-1-penmmtmn)-3a,4,5,6-
terparuapo-1H-mupasuno|[3,2,1-jk]kap6azon-2(3H)-ona

HaC
\
N~ =
\\‘(N
Iv.

JIpyro#i acreKT OTHOCHTCS K CEJIEKTUBHOMY BOCCTAHOBJIEHHUIO coenuHeHHs (opmynsl IV ¢ nmomyuennem
COEIMHEHUs] NPOU3BOAHOrO munepasnHa ¢opmynsl V, (S)-8-merun-3-((S)-1-¢pennmmrTn)-2,3,3a,4,5,6-rekca-
ruapo-1H-nmupasunol[3,2,1-jk]kap6azona

HsC

\
N g
N

Vv,
KOTOpO€ MOXKHO TIO/IBEpraTh KaTaIUTUYECKOMY THAPOTCHONN3Yy C TIOJydeHueM coenuneHus (S)-
nupauHaoa Gopmyssr 111
B omnom BapuanTe ocymiectBieHus coequnenne popmynsl VI, (S)-6-metmn-N-((S)-1-penmmTun)-2,3,4,9-
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HsC

Q_Q
N

H HN

terparuapo-1H-kap6azon-1-amun

VI,
MPEACTABISIET COOOH MPOMEXYTOUHOE COCTMHEHHE B CHHTE3€ MUPa3HHOKapOa3zona V 1 MOXKET OBITh MOy~
YEHO MOCPEACTBOM JBYX CTaIHIA:
1 - konnencauus coenquaenus popmyast VI, 6-metnn-2,3,4,9-rerparunpo-1H-kapba3zon-1-oHa,

H3C
\
N ;;

H O VI,

C XUpPAaJbHBIM BCIIOMAraTelIbHBIM BEIIECTBOM, (S)-(-)-0-MEeTHIOSH3MIAMUHOM, C TIOCIIC Y FOIIIM

2 - cTepeoCceIeKTUBHBIM BOCCTAHOBJICHHEM C MOMOIIBI0 OOpOrHIpHUIA HATPHSL.

B ogHOM BapumaHTe OCYIIECTBICHHS CIIOCOO IO HACTOAIIEMY U300pPETEHHIO MPEACTABIISIET COOOM MoTyde-
aue (R)-mupmuugona dopmynsr I, roe snantnomep coemumHeHust dopmynsl VI, (R)-6-metmn-N-((R)-1-
dbennmaTHN)-2,3,4,9-TeTparuapo-1H-kap6azon-1-amun (hopmyma VIII)

HsC
\
H HN—
VIIL,

MOJIY4YaloT MOCPEACTBOM KOoHeHcamu coequaeHus popmynsl VII ¢ (R)-(+)-o-MeTrniioeH3naMuHOM.

B omHoM BapmanTte ocymiecTBiieHUs1 coenuHenue Gopmyinbl VIII MoxeT ObITh aliIMpOBAHO, ITUKIU3UPO-
BaHO W BOCCTAHOBJCHO ¢ monydeHneM coeauaerus ¢opmynsl IX, (R)-8-metmn-3-((R)-1-benmmTmn)-
2,3,3a,4,5,6-rexcaruapo-1H-mupasuno|3,2,1-jk|kap6a3zomna

H3C

N
N~

IX,
KOTOPOE MOXHO TOABEPTaTh KaTATUTHYCCKOMY THAPOTCHONU3Y C MoiydeHueM coeauHeHus (R)-mupiun-
nona popmyis I1.
JIpyroii acreKkT HacTOSIIEro M300peTeHHsT OTHOCUTCS PeakUuu N-aluIupOBaHUSI COSTUHEHHUS (OPMYJIbI
VI ¢ nosyaenneM coenuaenus Gopmynsl X, 2-3amenienHoro N-((S)-6-metmi-2,3,4,9-retparuapo- 1 H-kap6azo:n-

1-um)-N-((S)-1-hennmaTrn)aneramuaa
\
N =
H N
X.

JIpyroii acrekT HacTOSILIEro H300pPETEeHNSI OTHOCUTCS K peakuuy N-aluInpoBaHus COeTUHEHHS (OopMyITbl
VIII ¢ monyuenuem coeanHenus popmyisl X1, 2-3amermensoro N-((R)-6-metnn-2,3,4,9-rerparunpo-1H-kap6a-
3071-1-m1)-N-((R)-1-denmmTrn)anetamuga

HaC
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\

\

vy
XI.

B oxgnoMm BapmanTte ocymiecTBieHus coeauHenne hopmynsl VI nium coenuaenne ¢popmynbsl VIII BBOIAT B
peaknuio ¢ coenuHenreM Gopmyinsl XII, tne Ly u L, npenctaBisror coboil yXoAsImue TPYIIbI, B TIOIXOSIIEM
pacTBOpHUTENe M B IPUCYTCTBUH MOIXOIAIIETO MIETIOYHOTO CPENICTBA

[Tpumeps! yXoaAIMX rpyn BKIIIOYAIOT O3 OTpaHWYeHNS TaJOTeHbl, Takue Kak -Br, -Cl, mmu nponsBoaHbIe
CyITb(QOHOBBIX CIUPTOB, Takue kak -OTs u -OMs, win runpokcmiibHbeie Tpynnsl -OH, Win aqKoKCHTpyIIIbL, Ta-
kue kak -OR |, Wiy aHTHApUABl KApOOHOBBIX KUCIOT, Takue kak -OCOR |, mnn nmunazon. IIpeanoururensHo L,
npencrasiseT codoi -Cl. R npeacrapnset coboii Bogopo, C;-Cg-aIKuI Wik apuil.

Coenunenne Gopmynsl XII Takke MOXKET OBITh MpeacTaBieHo kKeTeHOM dopmMyibl XIIT

Lo
1,041
o X11.

Kerennoe coemunenne Gopmymsl XIII MokeT OBITH MOJYYEHO KOMMEPUYECKHM IyTEM, WJIA OHO MOXKET
OBITH MONy4eHO in situ u3 coenuHerus Gpopmynbl XII. B ypoBHE TEXHUKH pacKPBITHI MPOLETYPHI TOTydSHUS
KeTeHa u3 armmpyromiero cpeactsa XII (Hanpumep, Brady et al. Journal of Organic Chemistry 1981, vol. 46, 20
p. 4047-4050).

B oxHOM BapmaHTe OCYIIECTBICHHS MOIXOAAIINA PACTBOPUTEINH ISl IPEBPAILICHNS COSIMHEHUS (POPMYIIBI
VI B coenuueHme GopMynbl X COMIACHO HACTOSAMICMY M300pPETEHUIO BEIOpaH 0€3 OrpaHHUYCHHS U3 alpOTOHHBIX
pacTBopuTenel, Takux Kak xiopodopm, muxinopmeran (DCM), numerokcnatan (DME), nuatunoseiii a¢up n
TOJYOJ.

B omHOM BapHaHTE OCYIIECTBICHUS, a TAKXKE IS MOTYICHHUS JaXe JTYUIIUX PE3yIbTATOB BEIIICYKa3aHHBIH
TOJIXOISAIINHA PACTBOPUTEND MPEIMOYTUTEILHO MPECTABISICT COOOU TOIYOI.

B omHOM BapmaHTe OCYIIECTBICHHS MOIXOISIINEE MIEIOYHOE CPEACTBO COTJIACHO HAcTosIeMy m3o0pere-
HHUIO BBIOpaHO 0e3 OrpaHMYCHHS W3 TPETHYHBIX OPTaHWMYECKNX aMHUHOB, TAKMX KaK NUPHUAWH W TPHUITHIAMIH,
KapOOHATHOW WJIM TUIAPOKAPOOHATHOW COJM IIETOYHBIX METaUIOB, TAaKOH Kak KapOOHAT Kajus, KapOoHAT Ha-
TpHS, TUAPOKAPOOHAT HATPHUS WM THAPOKapOoHAT Kamws, Tuapokcunaa Hatpus (NaOH) m rugpokcuia Kanus
(KOH).

B oxgHOM BapmaHTe OCYIIECTBIICHUS, a TAKXKE JUIS TOTYYEHHS TaXKe JYUIINX Pe3yabTaTOB IIEIOYHOE Cpel-
CTBO MPEAIMOYTUTEIHHO TPEACTABISICT COO0OH THUAPOKCHI HATpHA, €le OoJiee MPEIMOYTHTEIBHO IIEIOYHOES
cpeacTBo npeacranisieT coboit 50% (Bec./06.) BOAHBIN pacTBOP FHAPOKCHAA HATPUSL.

B o1HOM BapuaHTe OCYIIECTBICHUS, a TAKXKE JUIS MOMYYCHHS JaXKe TYUIIUX PE3yIbTaTOB MOJSIPHOE COOT-
HOIIICHWE KOMITOHCHTOB PEaKIUH AIlMIIUPOBAHHMS, MPEACTABISIONINX COO0H IIETOYHOE CPEICTBO, COCINHCHHE
dbopmynsr VI u coemunenue Gpopmynel XII npeamouturensHo coctaBiseT oT 1:1:1 go 15:1:4, Gonee npenmnoyTu-
TeJabHO OHO coctapisieT 10:1:3.

B oxgnOM BapmaHTe OCYIIECTBICHHUS, a TAKOKE VIS MOMYyUCHHS Jake JYUIINX pe3yIbTaTOB MOJSIPHOE COOT-
HOIIICHWE KOMITOHEHTOB PEaKIUH aIlMINPOBAHMA, IPEACTABIIONINX CO00H IMIETOYHOE CPEeICTBO, COCINHEHHE
dbopmyner VIII u coenuaenne Gopmynsl XII, mpeamodarurensHo cocTasisier oT 1:1:1 go 15:1:4, 6onee mpenmod-
TUTEIHFHO OHO cocTaBister 10:1:3.

B omHOM BapmaHTe OCYIIECTBJICHHS PEaKIMIO MPOBOIAT MpHU Temmeparype oT -10 mo 20°C, mpenmodru-
tenpHO Tipu 0-5°C B Teuenue nepuona ot 30 muH 10 10 4, 6os1ee MpeArmodTUTENBHO B TeUeHUE 4 .

B oxgHOM BapmanTe ocyuiecTBieHUs coenauHeHus Gopmynsl XII mpeAnoyTHTEIBHO TPEACTABIAIOT COOOM
AIMITaIOT CHU/L.

Jpyroii BapuaHT OCYIIECTBIICHHS HACTOSIIETO H300PETEHUS OTHOCUTCS K BHYTPUMOJICKYIIIPHON IIMKITU3a-
[IUH C YYACTHEM WHIOJAICTAMUJIHON IPYIIbEI COCTUHCHUS (POPMYIBI X C TMOIYYCHUEM COCITUHECHHUS (HOPMYITBI
IV, rne L, npencraBnseT co0oi yXOASIIYIO TPYIITY B MOAXOISIIEM PACTBOPUTEINIC W B MPUCYTCTBHH MOIXOJS-
IIET0 IMIEIOYHOTO CPEACTBA U MEXK(Pa3HOTO KaTaH3aTopa.

Jpyroi BapHaHT OCYIIECTBIICHHS HACTOAIIETO H300PETEHNSI OTHOCHUTCS K BHYTPUMOJICKYIIIPHON IUKITH3a-
UM C Y9acTHEM MHIOJAIICTAMUIHON TPYyNIsl coeauHeHus Gopmynsl X1 ¢ momydeHreM COoeauHEHHs (HOpMyYIIBI
X1V, (R)-8-metnin-3-((R)-1-dbennnstun)-3a,4,5,6-rerparuapo- 1 H-mupasuno[3,2,1-jk]kap6azon-2(3H)-ona



038552

H3C.

\

N
~
X1V,

rae L, npencraBiseT co00i yXOIIIy O TPYIINY B HOAXOISAIIEM PACTBOPUTENC U B MPUCYTCTBUH TTOIXOS-
IIEro MIEJI0YHOTO CPEACTBA U MEX(PA3HOTO KaTann3aTopa.

[IpuMepsl yXOSIIUX TPYII BKIOYAIOT O0€3 OrpaHMYCHHUsS TaJoTeHBI, Takue kak -Br, -Cl, -1, wim npowus-
BOJHBIE CYITH(OHOBBIX CITUPTOB, Takue Kak -OTs u -OMs, win ankokcurpymmsl, Takue kak -OR;. IIpenmodarn-
TenpHO L, mpencrasnseT coboii -Cl. Ry nmpeacrapnsieT coboii Bogopo, C;-Cg-aKul Wik apuil.

B oxHoMm BapmaHTe ocymiecTBieHHs coenuHeHue Gopmynsl XII mpeanouTUTENbHO MPEACTaBIsAeT co00i
XJIOPAIC THIXJIOPHU.

B oxHOM BapmaHTe OCYIIECTBICHHS MOIXOISIIIEE MIEIOYHOE CPEACTBO COTJIACHO HACTOsIIeMy m3o0pere-
HHUIO BBEIOpaHO 03 OrpaHMYCHUS W3 TPETHYHBIX OPTaHWIECKUX aMHHOB, TAKWX KaK MUPUIWH M TPUMETHIAMHUH,
KapOOHATHON WM TUAPOKAPOOHATHOW COJIM IICIIOYHBIX METaJIOB, TAKOH Kak KapOOHAT Kanws, kapOoHAT Ha-
TpHs, THAPOKAPOOHAT HATPUS WM THIPOKApOOHAT Kallusl, THAPOKCUAA HATPHUS U THAPOKCHUIA KU,

B ogHOM BapmaHTe OCYIIECTBIICHUS, a TAKXKE JUTS MOYUCHUSI 1aXKe JYUIIUX PE3yIbTATOB IIEIOYHOE CPEI-
CTBO MPEIMOYTHTENIFHO IPEICTaBIseT COO0M TMAPOKCHI HaTpus, eme Oojee NMPEeaIOYTHTENHHO INEIOYHOE
cpeacTBo npeacrasisieT codoit 50% (Bec./06.) BOAHBIN pacTBOP THAPOKCHAA HATPUSL.

B omHOM BapmaHTEe OCYIIECTBICHHS TOAXOJSAIIANA PAacTBOPUTEIh COTJIACHO HACTOSIMIEMY W300PETCHHIO
BBIOpaH 0e3 OTpaHWYEHHUS U3 alPOTOHHBIX PacTBOPUTENCH, TaKMX Kak XJIopodopM, TUXIOPMETaH, JUMETOKCH-
STaH, AUITHIIOBEIA 3GUP U TOIyou. IIpearnouTHTEI-HO paCTBOPHUTEIH IPEACTaBIAECT COO0 TOIYOI.

B oxHOM BapmaHTe OCYHIECTBICHHS MOIXOMALINA MeX(a3HBIN KaTaJnu3aTop COTIACHO HACTOSIIEMY H30-
OpereHuio BeIOpaH 0€3 OrpaHWUYEHUS W3 TPYIIIBI, COJEPKAIICH COM YeTBEPTUUYHOTO aMMOHHUS, TakKue Kak Opo-
MUJ TeTpaOyTHIAMMOHHUS, OPOMUJ TETPAITHIIAMMOHYSI, OpPOMHJT OEH3UITPUOYTHITAMMOHUS, THAPOCYIb(AT TeT-
pabyTHIAMMOHUS U XJIOPH] OCH3WITPUOY THIIAMMOHUS.

B ogHOM BapmaHTe OCYIIECTBICHUS, a TAKKE JUIS IMOYUYCHUS TaXe JIYYIINX Pe3yIbTaTOB Mex(a3HbIi Ka-
TANM3aTOP MPEAMOYTHTEIBHO MPEICTABIACT COO0M OPOMHU TETPAOYTHIAMMOHUS.

B o1HOM BapuaHTe OCYIIECTBICHUS, a TAKKE JUIS MONYyYCHHS JaXKe TYUIIUX Pe3yIbTaTOB MOJSIPHOE COOT-
HOIIIEHHE KOMIIOHEHTOB pEaKIWW IHKIM3alUH, TPEICTABIIIOMNX CO00H IIEeI04YHOE CPEeNCTBO, COSANHEHHE
¢dopmynsl X 1 Mex(dasHbIH KaTaauzaTop, MPEANoYTHTENbHO cocTaBiseT otT 1:1:0,005 no 15:1:0,1. Bonee npen-
MOYTHUTEIBHO OHO cocTasisteT 10:1:0,01.

B oxgnOM BapmaHTe OCYIIECTBICHHUS, a TAKOKE VIS MOMyUCHHS Jake JYUIINX pe3yIbTaTOB MOJSIPHOE COOT-
HOIIICHWE KOMITOHEHTOB PEAKINH IUKIN3ALNH, TPEICTABIIONINX COOOH INENIOYHOE CPEICTBO, COCIWHEHHE
dhopmynbr XI u MexdasHbIi KaTanu3aTop, MpeAnoYTHTeNsHO cocTaisiet oT 1:1:0,005 mo 15:1:0,1. bomee mpen-
MOYTHUTEIBHO OHO cocTaniszeT 10:1:0,01.

B ogHOM BapmaHTe OCYIIECTBIICHUS PEAKITUIO ITUKIN3AIMU TPOBOAAT mpu Temmeparype ot 20 go 100°C,
npeanouTuTeasHo npu 65°C B Tewenue nepuona ot 30 MuH 10 2 4, 6ojiee MpearnoYTHTENHHO B TeueHue 1 4.

Jpyroil BapuaHT OCYIIECTBICHUS HACTOSIICTO U300PETCHHS OTHOCUTCS K PCAKIMH CEJICKTUBHOTO BOCCTa-
HOBJICHHS JIaKTaMa coequHeHus: Gpopmyisl IV ¢ monmydeHneM coenuHeHUs GOpMyINbl V B MOIXOASAIIEM PaCcTBO-
pUTeNe, B YaCTHOCTH B allPOTOHHOM PACTBOPHUTEIIE, U C IMOIXOSIIAM BOCCTAHOBHTEIICM.

Jpyroit BapuaHT OCYIIECTBICHHUS HACTOSIICTO U300PETCHHS OTHOCUTCS K PCAKIMH CEICKTUBHOTO BOCCTa-
HOBJICHHS JakTaMa coeauHeHust Gopmynel XIV ¢ monydenuem coenuueHus ¢opmynsl X B momxoasiiem pac-
TBOpPHUTEIIE, B YACTHOCTH B alPOTOHHOM PaCTBOPHUTEIIE, U C TIOAXOISIIAM BOCCTAHOBHTEIICM.

CornacHO HACTOSIIEMY W300PETEHUIO MOAXOISIINI BOCCTAHOBHUTENb BKIIOYAeT 0e3 OrpaHHYeHUs JTUTHH-
OpraHWYECKHe peareHThl, Takue Kak amomoruapua mutws (LiAlH,), rugpun aumzo0ytunamomunawns (Dibal-H),
ruapun amomuaus (AlH3) wmm Onc(2-MeTOKCHITOKCH ))aTFOMOTHAPUI HATPUS, a TaKkkKe OOpOpraHMYECKUi pea-
TEHT WU KOMIUIEKC, TaKOH Kak komIuiekc 6opan-THEF.

B o1HOM BapuaHTe OCYIIECTBIICHUS, a TAKKE JJIS MOTYYCHUS JaKe JTYYIINX PEe3yIbTaTOB BOCCTAHOBHUTEIb
MPEIIOYTUTEIFHO MPEACTABISIET CO00H OMC(2-METOKCHATOKCH )aTFOMOTHIPHT HATPHS.

B o1HOM BapuaHTe OCYIIECTBIICHUS TOAXO SN PACTBOPUTEND ISl IIOIYYCHUs coeTuHeHUS popmyIsl V
Wi coenuHeHus GopMyibl [X cormacHO HACTOSIIEMY W300PETCHUIO BKIIIOYACT 0€3 OTPaHUYCHUS allpOTOHHBIN
PACTBOPHTEIIh, TAKOH KaK TUXIOPMETaH, TeTparuapodypaH, TUITWIOBBIA 3QHUP U TOTYOIL.

B omHOM BapmaHTe OCYIIECTBICHUS, & TAKKE IUIS MOIYYCHHS NaXKe JIYYIIUX Pe3yIbTaTOB alpOTOHHBIH
PacTBOPUTENH MPEAMIOYTHTEIHHO MPENCTABISCT cO00 TeTparuapodypas.

B oxgrOM BapmaHTe OCYIIECTBICHHUS MOJSIPHOE COOTHOIIEHHE KOMIIOHEHTOB UISI BOCCTaHOBJICHHSA JIAKTaMa
BOCCTaHOBHUTENb:CoeqHEeHHE GopMmyisl [V mpeamodtutenpHo cocTaBiseT ot 1:1 g0 4:1, Gonee mpeanoYTHTENh-
HO OHO cocTaBisteT 3,3:1.

B oxgnOM BapmaHTe OCYIIECTBICHHUS MOJSIPHOE COOTHOIIEHHE KOMIIOHEHTOB IS BOCCTaHOBJICHHS JIAKTaMa

-7 -
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BOCCTaHOBHUTEINb:coequHeHue Gopmynbl X1V mpemnodrurensHo coctaBiseT oT 1:1 o 4:1, Gonee mpeanodTu-
TEJIBHO OHO COCTaBiseT 3,3:1.

B ogHOM BapmaHTe OCYIIECTBICHHS BOCCTAHOBIICHHE JIAKTaMa TPOBOIST IIPH TEMIIEPaType OT KOMHATHOM
temmieparypsl 1o 100°C, npeanoururenpHo nmpu 50°C B Tedenne nepuoga oT 30 MHUH 10 5 9, IPEATOYTHTEIHHO
B TeueHne nepuoaa ot 30 muH 10 3 4, 6osiee MPenmoYTUTENILHO B TeueHue 1 d.

B oxgHOM BapmaHTE OCYIIECTBICHHUS MPOMEKYTOUYHOE COCIWHEHHE V, MOJIYYCHHOE C IIOMOIIBIO CIIoco0a
COTJIACHO HACTOSAIMIEMY M300pETEHHIO, MOXKET OBITh IMOJBEPTHYTO KATATUTHYECKOMY THAPOTEHOIN3Y WJIH OTIIe-
TUTCHUIO (DEHMIITHIATPYIIIHI IO/ IeHCTBHEM KHCIOTHL. KaTtanuTuaeckuit THIPOTeHOIN3 B OAKUCICHHON cMech
OpPTaHMYECKUX pacTBOpHTeseil oOecrieunBaet monydenue coeauHenus popmyisl 111, (S)-mupnmunnona. Karanu-
TUYECKUN TUAPOTSHOH3 MPOUCXOIUT TP NABICHUU BOJOPOJIA WM MPH YCIOBHUAX TUAPOTCHONN3A C IEPEHOCOM
BOJOPOJA.

B onHOM BapmaHTe OCYIIECTBIEHUS IIPOMEXYTOUHOE coequHeHne X, moaydeHHoe ¢ IOMOIIBIO criocoda
COTJIACHO HACTOSAIIEMY U300pPETECHHUIO, MOXKET OBITh IMOJBEPTHYTO KATATUTHYCCKOMY THIAPOTCHOIN3Y MM OTIIE-
TUICHUIO (DEHUIIDTHATPYIIIBI MO/ ACHCTBHEM KHCIOTHL. KaTanuTHueckuii THIPOTeHOIN3 B OAKUCICHHON cMecH
OpraHMYECKHX pacTBOpHUTeNel obecrieunBaeT nosydenue coequaernst Gopmynsl 111, (R)-mupaurmona. Katamm-
TUYECKUH THAPOTEHOIN3 IPOUCXOIUT TIPH NABICHUH BOJOPOA WIH MIPH YCIOBHAX THAPOTEHOIN3A C IEPEHOCOM
BOJIOpOJIA.

B omgHOM BapmaHTe OCYIIECTBICHHS OTIICIUICHHE (DEHWISTHIBHOW TPYMIBI MOJA JCHCTBUEM KHCIIOTHI
MPEIIIOYTUTEIFHO TPOBOAAT C MIPUMEHEHHEM CPENICTBA IUIS KUCIOTHOTO PACIICIICHHUS, TAKOTO KaK TPUTaJore-
HU O6opa wiu adroMuHUA. boree mpeArnouTHTENbHO CPENCTBO IS KMCIOTHOTO OTIICIUICHHUS MPEICTaBISAET CO-
60i1 Tpuxiopus 6opa, TpPUOpOMKA OOpa MIIH XJIOPUJL ATIOMHHUSL.

B omHOM BapmaHTe OCYIIECTBICHUS MPU KATATHUTHYCCKOM THIPOTCHOIHM3E MPEIIOYTUTEIEHO TPUMCHSIOT
TeTePOTCHHBIN KaTaJIM3aTOP M MPOBOJAT €T0 IO JaBJICHUEM Bojopoa. [IpeImoYTuTeIsHO reTepOreHHbIN KaTa-
JU3aTOp MPEICTABIsCT co0O0M manmanuii Ha yrie. boyiee mpeAmoYTHTEIHHO TETEPOTreHHBIN KaTaau3arop Oyaer
XapaKTePU30BAThCS COJCPIKAHUCM MAJLIAIUS, COCTABILIIOIINM IIPUMEPHO 3,2 MO %.

B onmHOM BapmaHTe OCYIIECTBICHMS JABICHHE BOAOPOAA JJIS KaTaIUTHYECKOTO THIPOTCHOHM3a MPeanoy-
tuTenbHO coctaBisieT S00-2000 kITa (5-20 6ap), 6osree nmpeanouTuTensHO oHO cocTaBisieT 700 kIla (7 6ap).

B onmHOM BapmaHTe OCYIIECTBICHHS TEMIIEpaTypa Ul KaTATUTHIECKOTO THAPOTEHONN3a IPEAIIOYTHTEIh-
HO MoxeT cocTaBiATh 20-70°C. Bonee nmpeamodrurearHO TeMmeparypa cocrapiseT S0°C.

B ogHOM BapmaHTe OCYIIECTBICHHS KaTATUTHICCKAN THIPOTCHOIN3 MPEAIOYTUTENFHO MMPOTEKAeT B TeUe-
HUE Tieproia ot 2 1o 8 1, OoJee MPEeAMOITUTEIHHO S5 4.

B omHOM BapmaHTE OCYIIECTBICHUS MOAXOJAINAS MOIKUCICHHAS CMECh PACTBOPUTEIICH I KaTaluTHYC-
CKOTO THIPOTCHONIN3a MOXET MPEICTABIATh COOO CMeCh M3 OpPraHUYCCKUX PACTBOPUTENCH, BEIOPAHHBIX M3
JTHIAIeTaTa, AUMETII(OpPMaMHIa, METAHOJA, 3TAHOJA, M3OMPOIMAHONA M JAUXJIIOPMETAaHA, MPEIIOYTHTEIHEHO
CMECh PaCTBOPHTENICH COCTOUT U3 CMECH IPOTOHHOTO PACTBOPHUTENS C AUXIOPMETAHOM, 0OJIee MPEIMOYTHTENb-
HO METaHOJIA C JUXJIOPMETAHOM.

B o1HOM BapuaHTe OCYIIECTBICHHUS MOIKUCICHUEC CMECH PACTBOPUTEIICH MPEAMOYTHTEIBHO POBOIST ITy-
TeM riorsormenus raza HClL.

B oxgHOM BapumaHTe OCYIIECTBICHHS MOTYICHHOE HeoUHIeHHoe coennaenue Gopmynsl 111 wm dhopmybr
II BBICOKOH YHCTOTHI HE TpeOyeT KaKOH-TN00 HeWTpanu3aIiy OCHOBAaHHUEM, U €T0 OBICTPO MEPEKPUCTAILTU3YIOT
W3 BOJIBI W/MITH TIPOTOHHOTO PACTBOPHUTEIISL.

OnuH KOHKPETHBI BapHWaHT OCYIIECTBICHHUS HACTOSIIETO W300peTeHHs MpeACTaBisieT coboil cmocoO,
BKITIOYAFOIIUIA CIIETYIONINE CTaIUU:

nomenenue coeauHenus popmyssl VI wm VIII B Tommyo;

nmobasienue 50% (Bec./00.) Bogaoro NaOH mpu 0-5°C;

Jo0aBJICHUE CMECU XJIOPAICTIIXJIOPUAA B TOIYOJIC B MOMYYCHHYIO paHee KOMOWHAIIMIO TIPU TEMITEpaType
U B TCUCHHE TIEPUOJa BPEMCHH, TOCTATOYHBIX JJIs1 00CCIICUCHUS IPOTEKAHUs peakiwu, B yacTHocTH mipu 0-5°C B
TeueHue 4 4,

no0aBiieHHEe BOABI B OXJIAXKICHHYIO C ITOMOINBIO JEISHOW BOJBI PEAKIMOHHYIO CMECh M3 MPEABIIyIIei
CTaJINH;

pasznenenne a3 ¥ SKCTparupoBaHUE BOJHON (ha3bl ¢ TOMOIIBHIO TOIYOIIa;

00paboTka OpraHNYecKOr (a3bl PAaCTBOPOM OPTAHWYIECKUX HIIM HEOPTaHUYECKUX KUCJIOT U (PUIbTpOBaHUE
MOJTy9eHHOU CycTieH3uH, B yacTHOCTH 2M Boanoi#t HCI;

BBIJICJICHHE W IOBTOPHOE UCTIONIb30BaHNE OT(HUIBTPOBAHHOTO TBEPAOTO BEIECTBA, HICHTH()UIIMPOBAHHOTO
Kak couib coequHeHus popmyns! VI mim cons coenunaenns ¢popmyns! VI, Ha cTamum XI0paleTHIINpOBaHS;

paszaencHue a3 NCXOJHOTO PACTBOPA U IKCTPATHPOBAHUE BOTHOHN (a3bl C MOMOIIBIO TOTYOJIa;

BBICYIIMBAHUE OPTaHUYECKO# (a3bl, PUIBTPOBAaHUE W KOHIICHTPUPOBAHKE MPU MOHWKECHHOM JaBICHUU C
MOJYYCHUEM CMECH HEOUHIIEHHOTO coenuHeHus hopmyibl X mwin X1 B Tomyorne;

nobasienue MexdaszHoro karanmzatopa u 50% (Bec./00.) BOJHOTO THIPOKCHAA HATPHUS K CMECH HEOYH-
HICHHOT'O MPOJYKTa (B YaCTHOCTH, B TOJYOJIC), TIONYYCHHON HA MPEABIIYIICH CTaIul MpHU TEMIIEpaType U B Te-
YeHHUe TIepHUOoIa BPpEeMEHH, JOCTATOYHBIX JUIS OOeCTIeUueHHs MPOTEKaHUs peaKIny, B 4acTHOCTH mpH 65°C B Tede-
Hue 1 49
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nobasienue Boabl Kk cMecu npu 0°C u paznenenue ¢as; MPOMBIBAaHHE OPTaHUYECKOTO CJIOS C TIOMOIIBIO
Bojuoi HCI u BojbI;

BBICYIIIMBAHNE OPTAHUYIECKOTO CII04, (GIIIBTPOBAHKE U BHIIAPUBAHHE C IIOTyICHHUEM COCTMHEHUS (OPMYIIBI
IV umn XIV;

nomerenue coequHerust popmynst IV wn coequnenus popmynsr X1V B8 THF;

nobapneHue cMecu 6mc(2-MerokcudTokeH)amomoruapuaa Hatpust B THF B cmecs THF, monydennyto pa-
Hee TpH TeMIlepaType W B TCUCHHE IEePHOJa BPEMEHH, JOCTATOYHBIX I 0OecHeueHMs] IPOTEKaHU PEeaKInu
(MoxeT moTpeOOBaThCS MOTIOTHUTEIHLHOE KOJTHMYECTBO CMeCH OMC(2-METOKCHATOKCH)aTIOMOTHAPUIA HATPHUSI B
TOJyOJIeE);

nobasnenue 5% (Bec./00.) BogHoro NaOH, Boxel 1 DCM; paznenenne ¢a3 u dKCTparupoBaHHE BOIHOM
(asel ¢ nomomrsro DCM;

BBICYLIIMBAaHUE OpraHNYEecKOi (a3bl, GUIBTPOBAHNE M BHIIAPHUBAHUE PACTBOPHUTEIIS C MOTYYEHHEM HEOYH-
IIEHHOTO NpoyKTa hopmyisl V nn IX;

TIOMEIIIEHNE HEOUHIIIEHHOTO MPOJIYKTa, IOJYyYeHHOTo Ha nmpeapinymeii craaun, B DCM n no6asienue Me-
tanosa (MeOH) ¢ monydenuem coequaenus hopmyisl V wm [X.

Crioco6 1o HacTOSIIEMY H300PETeHHIO MOAXOMUT U HMPOMBIIIICHHOTO NPUMEHEHUS W HPETOCTaBISACT
MPEUMYIIIECTBA, TaKHEe KaK IMPUMEHEHHE CMECH XJIOPAaHTHAPHIA, B YACTHOCTU aleTHIXJIOPHIA, B ABYX(a3zHOH
cucreme, cocrosieii u3 cmecu toiyona u 50% (Bec./00.) BOOHOTO pacTBOpa TMAPOKCHIA HATPHS, B KadecTBE
aNbTEpPHATHBG HECTAOMJIBHOW CMECH TPHUMETHWIaMHUHA W XJIOPAaHTHUAPHAA; a TakkKe 3arpy3ka MpUMEHSeMOTo
MeX(}a3HOTo KaTaau3aTopa SBIIETCS OYCHb CHIDKCHHOW, B 4acTHOCTH MeHee (0,1 SKBUBaJIeHTa OTHOCHTEIHHO
coenuHenust hopmyisl X.

Crioco0 1o HacTosIeMy H300pETEHHIO TAaKKEe OIMCHIBACT CEJIEKTUBHOE BOCCTAHOBJICHHE JIAKTAMHOTO
KOJIbIIA C MOJTYYCHHUEM MTUIEepa3uHa.

B onHOM BapuaHTe ocymiecTBIICHHS (hapMalleBTHIECKH IIPHEMIIEMBIE COJIM COTJIACHO HACTOSIIIEMY H300pe-
TEHHIO BKJIIOYAIOT TEPANEBTUYECKH aKTHBHYIO HETOKCHYHYIO (DOPMY COJIM KHCJIOTHI, KOTOPYIO CIIOCOOHBI 00pa-
30BbIBaTh coequHeHus Gopmyisr 11 u I11.

dopma com mpHUCOeTUHEHUST KUCIOTHI coenuaenus popmynsl 11 u 11, koTopast cymecTByeT B cBoeii CBO-
0omHOM opMe B BHEC OCHOBaHHS, MOXKET OBITh MOJTydeHa ImyTeM o0paboTKH CBOOOTHOTO OCHOBAHUS ITOIXOJIS-
el KUCIIOTOM, TaKOW KaK HEOpraHW4YecKas KHUCIOTa, HAIpUMep XJIOPHCTOBOIAOPOAHAs, OPOMUCTOBOIOPOTHAS,
cepHasi, ¢pochopHast, a30THAsI KACJIOTA U T.II.; FIIM OpTaHUYECcKask KUCIOTa, TaKkas Kak, HalpuMep, YKCyCcHas, JIH-
MOHHAsI, IUMOHHAsI 0e3BOJHAs, MUHJAIbHAS, THAPOKCHYKCYCHAsl, MOJIOYHAsA, MHPOBHHOTPAJHAS, MaJCHHOBAS,
MaJloHOBasi, ymapoBas, s0J09Has, METaHCYIL(OHOBAs, sITHTApHAs, BUHHAS, M-TOJYOJICYJIH(POHOBAS, IUKIAMO-
Bas, ATAaHCYIL(QOHOBAs, TITyTaMUHOBas, 1,2-3TaHauCyIb()OHOBAs KUCIIOTA U T.I1.

B omHOM BapmaHTe ocymiecTBiIeHUsI (JOPMY COJM MOKHO IIPEBPATUTH B CBOOOIHYIO (opMy ITyTeM oOpa-
OOTKH OCHOBaHUCM.

B onnoMm BapmanTe ocymiectBienus: coeaunenust popmyast 11 u 111 n ux comam mMoryt ObITE B popme coutb-
BaTa, KOTOPHII BKIIIOYEH B 00BEM HACTOAIIEro M300peTeHus. Takue coiabpBaThl BKIIOYAIOT, HAIIPUMED, THAPATHI,
AJIKOTOJIATHI U T.I1.

B omHOM BapmaHTE OCYIIECTBIEHHUS BO BCEX BBIMIEYKa3aHHBIX O0BEKTAX ONTHYECKH aKTHBHBIA IEHTP MO-
JKET MpeaycMaTpuBarh 00e koHduryparuu "R"- wm "S"-.

B omHoM BapmanTte ocymecTBienus coenunenus ¢hopmynsl I, II u 111 1 HEKOTOpBIE TPOMEKYTOUHBIE CO-
€IMHEHUs UMEIOT OJIMH WJIM JIBa CTEPEOTCHHBIX LIEHTpa B CBOEH CTpyKType. JlaHHBIN CTepeoreHHBIN LEHTp MO-
JKET IPUCYTCTBOBATh B R- min S-xoHUrypanun, ykazaHaple 0003HaueHus R U S mpUMEHSIOT B COOTBETCTBHH C
npaBwiIaMu, onucanHbiME B Pure Applied Chemistry 1976, 45, 11-30.

Hacrosimee n3o0pereHne OTHOCUTCS KO BCEM CTEPEOM30MEPHBIM (OpMaM, TAKUM KaK SHAHTHOMEPHBIC H
nuactepeoMepHsie GpopMbl coenuaeHni Gpopmyast I, 11 u 11 wau npoMexxyTOYHBIX COeTMHEHHH.

[Monyuenne coenunenust Gpopmynsr 111, ncxons u3 coenuuenust Gopmynsr VII, MOXXHO OCyIIECTBISTH € HO-
MOIIBIO CEPHH OTAEIBHBIX PEAKLHUH, TOCPEICTBOM KOTOPBIX BBIIEISIOT KaXKI0€ MPOMEXYTOUYHOE COCIMHEHHE,
WIIA MOXHO OCYIIECTBIISTH B Ka4eCTBE TEIECKOMMUECKOTO CHHTE3A.

[IpuMeHHUTETPHO K HACTOSMIEMY HW300pPETEHUIO DHAHTHOMEPHO YHCTHIM CYHTAIOT, €CIM SHAHTHOMEPHAS
ymrcToTa paBHA 97% wniu Gojbe.

B cootBercTBHU ¢ HacTosmmM n3o0perenreM 3HanTromep 11 u I mupnuHmoNa, MOMyYeHHBIH TTOCPEACT-
BOM cITocO0a 0 HACTOSIIIEMY HM300pETEHUIO, MOXKET OBITh TIOJy4YeH B BHIE (papMaleBTUICCKUX KOMITO3HITHHT,
KOTOpBIE, B YACTHOCTH, IPUMEHUMBI Jis JiedeHus Hapymenuit [IHC, B wacTHOCTH Aenpeccuu. Takue KOMITO3H-
n conepxat (R)-mupmmanon I nm (S)-mmpauapon 111 ¢ dpapmaneBTHUECKMMH HOCUTENSIME H/WIJIN BCIIOMOT a-
TENILHBIMU BELIECTBAMH, N3BECTHBIMH CIEUAIIMCTY B JTAHHOW 00JIaCTH TEXHHUKH.

Mpumep 1. Tlomyuenuwe (S)-8-merun-3-((S)-1-dpenmnatin)-3a,4,5,6-rerparunpo-1H-mmpasuno[3,2,1-
jk]xap6azon-2(3H)-ona (popmyna IV)
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B omHom Bapmanrte ocymiectBieHus nonydeHue (S)-8-metmin-3-((S)-1-penmmTmn)-3a,4,5,6-TeTparuapo-
1H-nupaszuno[3,2,1-jk]kap6azon-2(3H)-ona (dpopmyna IV) mpoBommm cnexyronmum odpazom. K pacteopy VI,
(S)-6-metun-N-((S)-1-penmmTin)-2,3,4,9-rerparunpo- 1 H-kap6azon-1-amuna, (30 r, 98,5 MMomnb) B Toiyose
(300 M) mobasmsamu mo karmsam 50% (Bec./06.) Boxusrid NaOH (79 1) mpu 0-5°C, 3aTeM 100aBISsUTH IO KaIuIsaM
pacTtBop xyopanetwixiopuna (12 miu, 148 mmonb, 1,5 skBuB.) B Tomyose (15 M) mpu 0-5°C. Cmech nepemMentn-
Basin 1ipH 0-5°C B TeueHune npuMepHoO 2,5 4 1 J00aBISUIN 10 KaruisiM AOTIOHUTENBHBIN XiIopaneTuixiopus (12
w1, 148 mmons, 1,5 skBuB.) B Toxyose (15 mi) npu 0-5°C. Cmech nepememusany npu 0-5°C B TeueHue npu-
MmepHO 1,5 4. K peakioHHOH cMecH 100aBisIM BOLy NPH OAJEpKaHUU Temneparypsl Hike 5°C. dasbl pasze-
JSUTH ¥ BOJHYIO (ha3y SKCTparupoBali ¢ MOMOLIBIO Tosryosa. Opranudeckyro a3y oOpabaThiBain ¢ IIOMOIIBIO
2M Boxnoit HCI. Ionyuennyro cycnensuto ¢punbtpoBann. OTHHIBTPOBAHHOE TBEPOE BEIIECTBO HACHTUDHUIIN-
poBamm kak HCl-cons VI, KoTOpyto MOKHO BBICBOOOANTH W BO3BPATUTH Ha CTAAMIO XJIOpaleTHiIupoBanus. Pa3sl
HCXOZHOTO PAacTBOpa Pa3feisid U BOAHYIO (Da3y SKCTparupoBaiu ¢ MOMOLIbI0 Toixyona. Opranudeckyro dazy
BeICymMBany Hag Na,SO,, GUIBTPOBAIN 1 KOHIEHTPUPOBAIHN TIPH MOHIKEHHOM JAaBICHUH [0 NPUOIU3UTEIHHO
350 M B BHIE pacTBOpa B ToJIyoJie. ToMyonbHBIH pacTBOP HEOUHIIEHHOTO MPOIYKTa coennHeHusT GopMynsr X
BBOJIVJIN B PEAKIIMIO Ha CIEIYIOMIEH CTaluH.

B oznHOM BapmaHTe OCYIIECTBICHHS B TOM K€ PEaKIIMOHHOM COCYZE K TOIYOJIBHOMY PAcTBOPY HEOUHIICH-
HOTO TIPOMEXKYTOYHOTO COEAMHEHHS, TIOJIYISHHOTO Ha TpeAblaymei cranuu, nodasmsun TBAB (0,394 1, 1,22
MMoIb, 1% Bec./Bec. U1 TEOPETHYECKOTO BBIXOJa Ha mpeablaymiei craauu) U 50% (Bec./06.) Boxublii NaOH
(8,1 1, 10 »xBUB.). PeaknmonHy!o cMech nepeMenuBany B TeueHue 1 4. npu 65°C o 3aBepuieHus peaknun. K
cmecH nobasisui Boay npu 0°C u ¢asbl pa3aessiig, opraHndeckyto (asy nmpombIBaiy ¢ nomouibio BogHoi HCI
M BOJBI, 3aTeM BhICymMBaiu Haj Na,SOy4, GUIbTPOBAIN M BRIIAPUBAIH C MoiydeHueM 32,87 r coenunenus 1V,
(S)-8-metun-3-((S)-1-benmwmtn)-3a,4,5,6-rerparuapo-1 H-nupasuno[ 3,2,1-jk|kap6azon-2(3H)-ona,  (BBIXOX:
97% nns ABYX CTaauii) B BUAE KOPHYHEBOTO TBEPJIOTO BelecTBa. HeoUnmeHHbIi MPOIYKT BBOIWIA B PEAKITUIO
Ha CIIeAyIoei cTaauy 6e3 TOTOTHUTEILHON OYHCTKH.

IMpumep 2. Tlomyuenue (S)-8-metmn-3-((S)-1-bennmatun)-2,3,3a,4,5,6-rexcaruapo-1H-mupasuno[3,2,1-
jk]xap6azona (popmyna V)

HsC

\
N =
N

V.

B onmHOM BapmanTte ocyniecTBiieHus: noiydenue (S)-8-mermi-3-((S)-1-penunatnin)-2,3,3a,4,5,6-rexcaru-
po-1H-nupaszuno[3,2,1-jk|kap6azona (popmyna V) npoBoaunu cieayromumM odbpasoM. K nepeninBaemomy pac-
tBOpY 32,87 r 1V, (S)-8-metmn-3-((S)-1-dpenmmtin)-3a,4,5,6-rerparuapo-1H-nupasuno|[3,2,1-jk|kap6azon-
2(3H)-ona, (95,4 mmonp) B cyxom THF (170 mi) moGaBimsimu mo KammiM 66 MII pacTBopa OHC(2-METOKCH-
STOKCH)aIIIoMOoTuapuIa HaTpus B Toxxyone (70% Bec./Bec., 237 MMonb, 2,5 3kBUB.). PeaknmoHHyto cMech Harpe-
Banu 110 40°C u o okoHUaHWU MobOaBiIeHUsT cMech nepeMemuBamy pu S0°C 10 MMOJHOTO MOTIJIOIMIEHUS HCXOI-
HOro Mmatepuana. [lo kamsM M00aBIsUTM TOTIOMHHUTENbHBIE 22 MIJI pacTBOpa OHC(2-METOKCHITOKCH )AITI0-
morunpuna Hatpus (70% Bec./Bec., 79 mmois, 0,8 3xBuB.). Ilocie 3aBepIeHNs cMeCh OXJIaXKIaIl 10 KOMHAT-
HOU TeMmepaTypsl U OCTOpokHO Hobasmsum 5% Bogauerii NaOH. Boxy 1 DCM nobGasnsiinm k cMmecH, ¢a3sl pas-
JIeTSUTH M BOJHYIO a3y akcTparupoBanu ¢ nomompbio DCM. Opranndeckyro ¢asy BoicymuBainu Haa Na,SOy,
(UITBTPOBAIN U PACTBOPUTENH BBHIITAPHBAIIN C MOJIYYECHHEM KOPUYHEBOTO TBEpJOro Bemectsa (28,8 r). lanHbIH
HEOUMILEHHBIH NPOayKT pacTBopsuin B DCM u no6asnsuin MeOH. B ocanok Beimanano 6enoe TBepaoe BelecT-
BO. TBepoe BemecTBO (GUIBTPOBAIN U MPOMBIBaH ¢ ToMomsio MeOH ¢ monyuenuem V, (S)-8-metun-3-((S)-1-
tbenmmTIon)-2,3,3a,4,5,6-rekcaruapo-1 H-iupasuno[ 3,2, 1-jk|kap6azomna, 14,6 v (Beixox: 46%) B BUIE TPsA3HO-
6€J10T0 XJIOMKOIIOJOOHOTO TBEPJIOTO BELIECTBA.

IIpumep 3. [Monydenne runpoxnopuna (S)-mupauuaona (Gopmyna III).

B oxHOM BapmaHTe OCYIIECTBIICHUS TOMydeHHe Tuapoxiopuaa (S)-nmupnuamona ¢popmyns 11 mpoBogmmn
cienyromumM obpazoM. Cobomubii amuH V, ((-S)-8-metnn-3-((S)-1-bennmTnn)-2,3,3a,4,5,6-rexcaruapo-1H-
nupa3uHo[3,2,1-jk]kap6azoin), (8,32 1, 25 Mmmons) pactBopsuin B DCM (42 M) u goGasmsuin u36eitok HCI B
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MeOH (42 mu). PacTBopuTenn BhIIAPUBAIN NPU TIOHWKEHHOM JIABJICHHEM JI0 CYXOTO COCTOSHHS C HOJyYCHHUEM
xenroro Macia. Octarok pactBopsiin B MeOH (120 min) n no6asnsum k nucnepenn Pd/C (1,74 1, ~50% Boxbr) B
MeOH (20 mn). Peaknmmonnyro cmech nepemermuBanu npu 50°C npu gaBnenuu Bogopoaa 750 kIla (7,5 6ap) B
tedenue 5 4. [Tocne 3aBepmenus (HPLC) cycnen3uio GpuiabTpoBaIH Yepe3 CIOW IEInTa U 0CaJoK Ha (QHIBTPE
npoMbIBaiH ¢ omotnbio MeOH. Yposens pH mosyduenHoTro pactBopa npoBepsun (<3) u BBITAPUBAIH €T0 C TI0-
JTydeHUEeM HEOYHIIEHHOW THAPOXIOPUIHON comm coenuueHust ¢popmyisl III. K HeounmeHHOMY MaTepHuany Io-
6asisun iPrOH m obecrieunBaiv iepeMenmBaHne CyCIIeH3UH ¢ 00OpaTHBIM XOJIOAUILHUKOM. CycrieH3uu QHIbT-
POBaJH U BBICYIIMBAIM MPOAYKT MOJ BAKYYMOM C HOJIYYCHHEM THAPOXIOPUAHOMN conn (S)-IUpIrHI0Na, COSIH-
Herus Gopmyisr 111 (5,11 1, 19,5 mMons, Beixoa: 77%). Yuctora >99,5% (HPLC). DHaHTHOMEpHAS YHCTOTA
99,5% (xupansnas HPLC). MS (ESI): macca/3apsan 227,2 (M+H)".
CpaBHHTENBHBIC BBHIXOIBI

Tuxnn3anms
€ YHACTHEM | B, ranoBeHH
Brxong N- | nnponaneram o naKTaMa T'npporenoms
AlMJIMPOBAH | UIHON (upauHOON)
TIUIePasvH
ust (%o) TPYTIIIBI fsblxogf (%) ) BbIxox (%)
(maxTam)
BbIXOA (%)
Hacrosimee 97 46 77
u300pereHue
Andreeva ef al | .,
1992 23,8 42
Bokanov et al
1088 81 52 - -

HeoxunpanHo croco0 1o HacTosIeMy H300pETEeHHIO JJIsl CHHTE3a YHAHTHOMEPOB IupnHaoa Gopmyssr 11
wn 111 obecrieunBaer Gonee BEICOKHE MMOKA3aTENN OTAEIBHOTO M OOLIETO BHIXOZA, YEM CIOCOOBI, YKE PacKphl-
TBIC B JIUTEpaType. B yacTHOCTH, Goslee BBICOKMI BBIXOJ 00pa30BaHMS JIAKTAMHOTO KOJIbIIA, B HACTOSILEM H30-
Opetennu onmcan 97% BeIxon, B TO Bpems Kak Bokanov et al. cooOmator o 42% Brixone. bonee BrIcOkHe TOKa-
3aTeNH BBIXOAA TaKkKe HaOJIOJANCh B ciydae 00pa30BaHMs MUIEPa3HHOBOTO KOJIbIA, B HACTOAIIEM H300peTe-
HuH ormcaH 45% BeIxox BMecTo 23,8%, mpoaeMoHCTpHpoBaHHBIX ¥ Andreeva et al. To sxe HaOmronanu B cirydae
runporeHonusa, y Andreeva et al. packpsIT 42% BBIXOJ IUIS BBIIEIEHUS CONH MTUPINH/ONA, a B HACTOSIIIEM H30-
Opetennu omucaH 77% BBIXOJ B CIIydae TOTO K€ MPEBPAIICHUA. J[OTONHUTEIHHBIM NIPEUMYIIIECTBOM CIIOC00a,
PaCKpBITOTO B HACTOSIIEM JTOKyMEHTE, SBISCTCS BOZMOKHOCTE yIaJeHUs O€H30J1a, TOKCHYHOTO COSAMHCHHUS, U3
KaTaJIUTHYECKOTO TUApOreHon3a. Elle oJHNM JOTOJIHHUTENBHBIM IPEUMYIIIECTBOM SIBJISIETCSl TO, YTO CIIOCOO,
PacKpHBITHI B HACTOSIIUA MOMEHT, TaK)Xe sBIsIeTcs Oojee Oe30macHbIM, YeM, HalpuMep, croco0, PacKphITHIH y
Andreeva et al. 1992, rne ucrions3yercs ruapun Harpus (NaH) B npucyrerBun quMeruicyabdokcuna (DMSO)
w gumermipopmamuaa (DMF). Cioco0, pacKpbITHI B HACTOSIIEM JTOKYMEHTE, SIBIsIeTCs Oosee O€30I1acHbIM,
MOCKOJIbKY YKa3aHHBIN c11oco0 HE MIPUBOAUT K BOSHUKHOBEHHIO K30TEPMHYECKOTO pacliaja.

Tepmun "conepxammii”, rae Ol HU MPUMEHSJICS B TaHHOM JOKYMEHTE, peIHa3Ha4deH JJIsl 0003HAYSHUS
HAJIM4XS 3asBJICHHBIX IPU3HAKOB, IEJIBIX YUCENl, CTaJANH, KOMIIOHEHTOB, HO HE JJIS MCKIIOYCHUS HANUYWS WIH
J00aBJICHUS OJHOTO WK OoNee APYTHX MPU3HAKOB, IEIBIX YHCEN, CTaIiil, KOMIIOHCHTOB MJIM WX TPYIIIL

OOBIYHOMY CIIEIIHATIIICTY B JAHHOM YPOBHE TEXHHUKH OyIEeT MOHATHO, YTO, €CIH B TaHHOM JOKyMEHTE He
yKa3aHO WHOE, KOHKPETHAs OMICAaHHAsI IOCIIEA0BATEILHOCT CTAAUN SBISCTCS JIHIIH WUTIOCTPATUBHON U MOXKET
BapbHUPOBATHCS 0€3 OTCTYIUICHHUS OT n300peTeHus. TakuM 00pazoM, eciii He yKa3aHO MHOE, ONMCAHHBIC CTaAuU
SIBJISIIOTCSI HEYNOPSIOYEHHBIMH B TOM CMBICIIE, YTO, €CII BO3MOXHO, CTAIMH MOKHO BBITIOJIHSATH B JIFOOOM Y100-
HOM WM HEOOXOIMMOM MOPSIIIKE.

N3o0peTenne He cieayeT paccMaTpuBaTh Kak KaKUM-TH00 00pa3oM OrpaHHYeHHOE ONMCAaHHBIMH BapHaH-
TaMH OCYIIECTBJICHUS, U OOBIYHBIN CIIEIHAINCT B JAHHOM YPOBHE TEXHHKH MPETYCMOTPUT MHOXKECTBO BO3MOX-
HOCTEH JUIs €r0 MOAU(DUKAIUI.

Brimeonncannble BapuaHThI OCYIIECTBICHNS MOKHO KOMOWHHPOBATB.

B cnenyromeit ¢opmysne m300peTeHHsT NOMOTHUTEIHHO HW3JI0KEHBI BAPHAHTHI OCYIIECTBICHHS ITaHHOTO
M300peTeHUS.
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OOPMVIIA U30BPETEHUA

1. Cioco6 cuHTe3a 3HAHTHOMEPOB TTHpauHI0Ia Gopmysl 11 wmm 111

c H,C
N NH N NH
/ I /

>

WIn UX (hapManeBTHYECKN IPHEMIIEMBIX COJIEH, TIpelyCMaTPUBAIOIIUH CIIEAYIONINE CTaANN:

ocymiecTBieHrne peaknun coeauHenns Gopmyisl VI, (S)-6-metun-N-((S)-1-permmmTmn)-2,3,4,9-TeTparu-
po-1H-kap6a3on-1-amuna, wimm coenunenus ¢opmynsr VI,  (R)-6-metun-N-((R)-1-penumatnn)-2,3,4,9-
terparuapo-1H-kapb6azon-1-amuna

3C HsC
N~ = N
H HN H HN

Vi Vil

1 aIIApyIoIero coenuueHus popmybl XI1
O

L1)j\/ I-2 XII

rae L, npeacrasisietr co0o# yXosiryro rpymiy, Beiopannyto u3 -Br, -Cl, -OTs, -OMs, OH, -OR;, -OCOR;
W UMHUJIa3071a;

R, mpexcrasisier co6oit Bomopoa, C-Cg-anKUIbHYIO LIEb WIN apHJl, B TIEPBOM allPOTOHHOM PacTBOPHTENE
B IIPUCYTCTBUH IIEIOYHOTO CPECTBA C MOJYICHHEM coeInHeHus hopmynbl X, 2-3aMernieHHoro N-((S)-6-MeTwi-
2,3,4,9-terparuapo- 1 H-kap6azon-1-mn)-N-((S)-1-permmyTan)aneramMmuna, wid coequHeHust Gopmynsr XI, 2-
3amerneHHoro N-((R)-6-metmn-2,3,4,9-teTparuapo-1 H—Kap6a30n—l -m)-N-((R)-1-penmmTrn)aneramuga

H,C.
\
N %
“é i b
X

OCYIIECTBJICHHSI BHYTPUMOJICKYIISIPHOHM IUKJIN3AHMU C yYaCTHEM HMHJO0JIALETaMHU/IHOM IPYyTIBI COCIMHEHHS
¢dopmynsl X mim coequaeHust Gopmyst X1,

rae L, nmpencraBnser coboil yXoAsmIyro Tpymmy, BeiOpannyio u3 -Br, -Cl, -1, -OTs, -OMs, -OH, -OR, Bo
BTOPOM aIllpOTOHHOM PAacTBOPHUTEJIE B MPHUCYTCTBUY ILEIIOYHOTO CPEACTBA M MEX(Pa3HOTO KaTaau3aTropa ¢ Moiy-
yeHueM coequHeHust popmyisl 1V, (S)-8-metnn-3-((S)-1-dpenmmatun)-3a,4,5,6-rerparunpo-1H-nmupazuno[3,2,1-
jk]xap6azon-2(3H)-ona, nin

coenuHenust popmyisl XIV, (R)-8-merun-3-((R)-1-denunatin)-3a,4,5,6-rerparunpo-1H-mmpasuno[3,2,1-
jk]xap6azon-2(3H)-ona

>

3C H3C
Q_Q {
N ——' \]
" NH(N \\
© N © XIV

2
BOCCTAHOBJICHHE JITAKTAMHOTO KOJIbIa coemuHeHuss popmyibl IV wnn coequnennst Gopmynsl XIV ¢ momy-
YeHHeM coenuHeHns1 GopMmynsl V win coequHeHus GopmMyisl IX COOTBETCTBEHHO B TPEThEM allPpOTOHHOM pac-
TBOPHUTEJIE B IPUCYTCTBUU BOCCTAHOBHUTEIIS
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HaC
\ \
N = N e
\\/N \\/

H3C.

v IX
2

KaTaJIUTUYECKUH THAPOTEHOIN3 WM OTIIEIIeHHe (DeHUIBHOW TPYNIIBI 1MoJ] IeHCTBUEM KHCIOTHI C IOy~
YeHHUEM dHAHTHOMepoB nupiuHaona popmyns! 11 nim 111 unm nx dpapmManeBTHIECKH TPUEMIIEMBIX COJICH.

2. Cnoco0 1o mpeaplaynieMy MyHKTY, TIe IIEJIOYHOE CPEJCTBO BHIOPAHO M3 TPETHYHOTO OPraHHYECKOTO
aMMHa, KapOOHATHOH COJIM IEJIOYHOTO MeTallIa U 'HPOKapOOHAaTHOW COJIM LIETOYHOTO METaslIa.

3. Cnoco6 1o mpeapIAyIeMy MyHKTY, TJ1€ TPETUIHBIH OpraHMYeCKUid aMUH MPEICTaBIseT CO00M MPUIITH
WA TPUMETHIIAMUH.

4. Crioco0 1o 1.2, Tie kapOoHaTHAS COJb MIEIOYHOTO METallIa MPECTaBIsIeT OO0 KapOoHAT Kallvs FITH
KapOOHAT HATpHSI.

5. Cnoco6 1o 1.2, Tae THApOoKapOOHATHAS COJb MISJIOYHOTO MEeTalia MPeICTaBiIsieT CO00M THapoKapOoHaT
HATPUS WK THAPOKAapOOHAT Kausl.

6. Crioco0 110 1.1, r/1€ menoYHoe CPEACTBO MPEICTABISLET COO0H THIPOKCH T HATPHS W THAPOKCH] KAITHSL.

7. Cnocob mo 1r000My W3 HpEeABIIYIINX ITYHKTOB, TJ€ MIEJIOYHOE CPEICTBO MpeACTaBisieT co0ol Tuapo-
KCHJI HAaTpWsi, B YACTHOCTH ILEIOYHOE CPEJCTBO IpeacTaBisieT codoit 50% (Bec./00.) BOAHBINH pacTBOp THAPO-
KCHJIa HaTPHSL.

8. Coco6 no mo6oMy U3 MpeIbIAYIINX ITYHKTOB, TI€ IIEPBIA allpOTOHHBIA pacTBOPHUTENb U BTOPOH arpo-
TOHHBIA PAaCTBOPHUTENh HE3aBUCHMO BBHIOpAHBI M3 XJIOPOPOpMa, TUXIOPMETaHa, JUMETOKCHITaHA, TUITHIIOBOTO
a¢dupa u Toryona.

9. Crioco6 1o ro00My W3 MPENbIAYIIUX TYHKTOB, Te MEPBLIA allpOTOHHBIN PACTBOPUTEND MPEICTABISCT
co6oit Tomyou.

10. Cnoco6 1o Jo6omMy U3 MPpEABIAYITNX MYHKTOB, IJIe BTOPOH alpOTOHHBIN PACTBOPHUTEIND MPEACTABISACT
co0oii Tomyou.

11. Crioco0 1o r060My U3 IPEIBIAYIINX ITYHKTOB, I'Jle TPETHUH alipOTOHHBIN pacTBOPHUTEINb BBIOpAaH U3 AU-
XJIOpMeTaHa, TeTparuapodypana, IUITHIOBOTO d(pHUpa U TOIyoIa.

12. Cnoco6 1o mo6oMy U3 MPeapIIyuX ITyHKTOB, TI€ TPETHH alpOTOHHBIN PacTBOPHUTEND MPECTaBIISET
co0oii TeTparuapodypa.

13. Crioco6 mo mo60My U3 IpeABIAYINNX TYHKTOB, Te L npenctasmseT coboii -Cl.

14. Crioco6 1o m0060My U3 MPEAbITyIUX MYHKTOB, e L, npeacrasiser coboii -Cl.

15. Crioco6 mo ro6oMy U3 peABIAYITNX MyHKTOB, Te R mpencrasisier co6oit C;-Cy-aNKWIBHYIO TIETh.

16. Croco6 mo mr000My W3 TPEABIAYNIUX ITyHKTOB, TJI€ MOJSIPHOE COOTHOIICHHE IIEIOYHOE CPEACT-
Bo:coemuHenue Gopmynsl VI wnn VIII:coennuenue popmynsr XII cocrasmsier ot 1:1:1 go 15:1:4.

17. Crnoco6 mo mr0060My W3 TPEABIAYIIUX ITyHKTOB, TJI€ MOJSIPHOE COOTHOIICHHE IIEIOYHOE CPEACT-
Bo:coenuHeHue Gopmyasl VI win VIII:coennnenune popmynsr XII cocrasuser 10:1:3.

18. Croco6 mo mr060My W3 TPEABIAYIIUX ITyHKTOB, TJI€ MOJSIPHOE COOTHOIICHHE INIEIOYHOE CPEACT-
Bo:coequHenune Gopmynsl X mim XI:mexdasuslii karanuzaTop coctasiseT ot 1:1:0,005 no 15:1:0,1.

19. Crioco6 mo moboMy W3 TPENbIAYIIUX ITYHKTOB, TIE€ MOJIIPHOE COOTHOIICHHE MIEJIOYHOE CPECT-
Bo:coenuHenne Gopmynsl X nim XI:mexdasusiii karanuzatop coctasiser 10:1:0,01.

20. Cnoco6 mno mro00My U3 TpEABIIYIIMX IYHKTOB, TJ€ MOJISIPHOE COOTHOLICHHWE BOCCTaHOBHU-
Tenb:coequaeHne popmyisl [V nmm coenunaenne popmyist XIV cocrasiser ot 1:1 no 4:1.

21. Cmoco6 mo mr000My W3 TPEABIAYIIAX ITYHKTOB, TJ€ MOJSIPHOE COOTHOIICHHE BOCCTAHOBH-
Tesb:coequHeHne Gopmynsl IV wnu coequnenne Gopmynsl XIV cocrasmser 3,3:1.

22. Crioco6 1o 1r0060My U3 MPEABIAYIINX ITyHKTOB, TJ¢ BOCCTAHOBUTEIb BRIOPAH U3 AIFOMOTHAPUIA JTUTHUS
(LiAlH,), ruapuna mguuzobytwiamomuuus (Dibal-H), tunpuma amomunns (AlH;3), Ownc(2-MeTOKCHITOK-
CH)AIIOMOTHIpUIa HATpHUA W KoMmIuiekca Oopan-terparunpodypan (THF), npeamoururensHo Ouc(2-MeTOKCH-
STOKCH)aTIOMOTHIPH/IAa HATPHS.

23. Crioco0 1o Jo060My M3 HNpEeABIIYIINX MYHKTOB, T MeX(pa3HbIi KaTanu3aTop BeIOpaH M3 rajoreHco-
JieprKalle CoJIM YeTBEPTHYHOTO aMMOHUS, TaKoi Kak OpoMun TeTpaOyTHiiaMMOHHMs, OpOMHI TETPadTHIAMMO-
HUs, Opomua OCH3WITPUOYTHIAMMOHHMS, THAPOCYIb(AT TeTpaOyTWIIAMMOHHUS M XJIOpUA OEH3UITPUOYTHII-
aMMOHUSL.

24. Cnioco6 1o moboMy U3 IpeAbIIyIInX ITyHKTOB, Tie anmwimpyoniee coequnenne XII npencrasiser co-
0011 XJIOpaleTHIIXJIOPHI.

25. Croco6 mo mo0oMy M3 TMpEeAbIAYIIuX MyHKTOB, Tle MeX(asHbI KaTalau3aTop MPEACTaBIsieT coO0i
OpomMua TeTpaOyTHIAMMOHHS.

U
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26. Crioco0 1o 11000My U3 MPEIBIAYIIHX ITyHKTOB, Te (hapManeBTHIECKH IIpHeMIIeMast COJIb SJHaHTHOMepa
II nym 111 nupnuHONa NpeAcTaBiIseT co00H aeTaTHyIO COJb, THAPOXJIOPHIHYIO COJIb, THAPOOPOMHIHYIO COJIb,
MaHJETIAaTHYIO COJIb, IUTPATHYIO COJb, CYKIIMHATHYIO COJb, TAPTPATHYIO COJIb, MAJIOHATHYIO COJb, MAJICaTHYIO
COJTb, METAHCYJb()OHATHYIO COJIb, JJAKTATHYIO COJIb, dTAHCYIH(POHATHYIO COJb, TIIyTaMaTHYIO COJb, ochaTHyro
COJIb.

27. Croco6 mo mro0oMy M3 MPEABLAYIINX MYHKTOB, I KaTaTUTHUYCCKHA THIPOTCHOJIN3 OCYIIECTBIIIIOT
mpu 20-70°C, mpeanouturensruo 50°C.

28. Crocob 1o moOoMy U3 PEIbIAYIIUX ITYHKTOB, I/I€ KaTATUTHIECKUNA THIPOTEHOIN3 OCYIIECTBISIOT B
TedeHue 2-§ 4, MPeIMOYTUTENBHO 5 4.

29. Cnocob 1o Mo00My M3 MPEIbIAYIINX MYHKTOB, TJ€ KAaTAIMTHYECKUH THAPOTEHOJIM3 OCYIIECTBISIOT
npu nasneHnu Boxopoaa 500-2000 kI1a, 6onee npeamoutnrensro 700 klla.

30. Croco6 mo 1060oMy M3 MPEABIIYIINX MYHKTOB, TJ€ KaTaIUTHYECKUH TMAPOT€HOJIN3 OCYIIECTBISIOT
npu 20-70°C B Tedenue 2-8 u u npu gasaeHun Bogopoaa 500-2000 xIla.

31. Cnoco6 no mo00oMy U3 MpeIpIIyIIUX MYHKTOB, I7le KaTAIUMTUYECKHHA THAPOTEHOIN3 OCYILECTBISIOT C
MPUMEHEHNEM TOJKHCICHHOW CMECH PacTBOPUTENEH, BEIOPaHHBIX U3 dTHUJIALETATa, JUMeTHI(GopMaMuia, MeTa-
HOJIa, 3TAHOJIA, M30IPOIIAHOJIA U AUXJIOPMETaHa, MPEATOYTUTEIBHO MOIKUCICHHAs] CMECh PaCTBOPHUTEINEH Mpen-
CTaBJII€T COOOM cMeCh MPOTOHHOTO PACTBOPUTEIS C AUXIOPMETaHOM, O0Jiee MPEANOYTUTENIFHO METAHOJIA C AU~
XJIOPMETAHOM.

@ EBpasuiickasi NnaTeHTHasl opraHu3aums, EAMB

Poccus, 109012, MockBa, Manblii Yepkacckuii nep., 2
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