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MOryT ObiTb MOSlydeHbl MOCPEnCTBOM  peakumu
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Onuc BuHaxony

HacTosulee n3obpeTeHne OTHOCUTCA K MPOMEXYTOYHBIM COeAWHEHUSIM, M K Cnocoby CuHTEe3a COedMHEHUW,
MHMMBMpPYromMX nNpoTeasy, KOAWPOBaHHYl0 BMPYcOM MMMyHodedwuumTa 4venoseka (BWY), a B uyacTHoctu, Kk cnocoby
CUHTe3a coefuHeHnd L -735524 wnnm ux dapmaueBTUYEeCKM NpuemiieMbiX coneir. OTW coeduHeHUss MoryT ObiTb
MCMoNb30oBaHbl ANA NpeaynpexneHns uHgpuumpoBaHus Bupycom BUY, nedeHus BUY-uHgpekuynin, n nedveHus
Bbl3biBaemoro BUY-nHdbekymen cuHgpoma npunobpeTteHHoro nMmmyHogedpmymta (CrAg).

Bornee koHkpeTHO, cnocob HacTosero M3obpeTeHus npedycMaTpvBaeT NpoBedeHUe peakuun aMUHOBOTrO
Hykneodpuna, Takoro, Kak nunepasmHoBOe NPOU3BOAHOE, C aKTUBMPOBAHHBIM MMULMANIIOBLIM NPOU3BOAHBIM, TaKUM, Kak
2 (S)-muumaunHo3nnaTt, € MNorly4eHneM 3MNOKCUMOHOTO MPOMEXYTOMHOTO COEOUHEHWs, KOTOpoe MOXeT ObiTb
MCMOMb30BaHO AfA NOMYYEHUs CoemquHeEHUs, UHrMOupytowero npoteasy BWY, Bkniovas coeguHeHue L-735524.
Hacrosilee m3obpeTeHne Takke OTHOCUTCS K YNy4lleHHOMY crnocoby cuHTesa crnelnduyeckux AWankunamyHoB,
MCMosb3yeMbIX B CMHTE3e MHIMBUTOPOB npoTeassl BUY.

PeTpoBupyc, HasbiBaeMbIi BUpYycoM MMMyHodedmumnTa Yenoseka (BUY), ansetca aTnonornveckmum aktopom,
BbI3bIBaOLLUM KOMMSIEKCHOe 3aborneBaHune, XapakTepuaytolleecsi NporpeccupyoLlen AMCTPYKUUEN MMMYHHOW CUCTEMbI
(cHgpom nprobpeTeHHoro uMMyHogeduuuta; CML), n gereHepauuein LEHTpanbHON U Nepudepuyeckort HEpBHOM
cuctembl. PaHee, sToT BUpYC Obin M3BECTEH, Kak BUPYC, Bbi3biBaowmin numdpagernonatumto (LOA V), T-nuMdpOTpOnHbIA
Bupyc Yenoseka, Tun 111 (HTLV-111) , unn petposupyc, Boiabiaowmii CMNUL (ARV). O6WwmMM npusHakoMm pennkaymum
PETPOBMPYCOB SIBNSETCSH 3KCTEHCUBHBIA MOCTTPAHCASLMOHHBIA NPOLECCUHN NOMUMNPOTEHOB-NPeALlEeCcTBEHHUKOB C
NMOMOLLBIO NpoTeasbl, KOAWPYEMOW BUPYCHBIM FEHOMOM, B pesynbTaTe Yero obpasytoTcs 3penble BMpYCHble Oenku,
HeobxoaunMble Ans cOopkn M PyHKLMOHUPOBaHNA BMpyca. VIHIMOupoBaHne onucaHHOro npoueccuHra npegoTepallaeT
npoayunpoBaHne HopMaribHOro UHGEKLMOoHHOro Bupyca. Tak, Hanpumep, Kohl N.E. n gp. (Proc. Natl. Acad. Sci. 85,
4686 (1988)) nokasanu, YTO reHeTU4eckas MHaKTMBaUWa npoTeasbl, kogupyemon BUY, npuBoguT K NpoayLUpOBHUIO
He3perblX, HEUHMULIMPOBAHHBIX BUPYCHBIX YacTul. OTW pesynbTaTbl CBUAETENBCTBYOT O TOM, YTO WMHrMbupoBaHue
BWY- npoTeasbl npeacraenset coboi npakTudeckn ocyllecTBUMbINA cnoco® nedenus CMALa, u npegynpexaeHus umnm
neveHunsa BUY-nHdbekumin. HykneotugHasa nocnegosatensHocTe BUY nMeeT reH poi B ogHol

OTKPbITOW pamke cumTbiBaHua (Ratner L. et al., Nature, 313, 277 (1985)). omonornss aMWHOKUCIIOTHON
nocnenoBaTenbHOCTU CBMAETENBbCTBYET O TOM, YTO MNocnefoBaTenbHOCTb pol koaumpyeT obpaTHyto TpaHCcKpunTasy,
3HOoHYKNe3sy, u BUY-npoteasy (Toh- H. et al., EMBO J. 4, 1267 (1985); Power, M, D. et al., Science, 231, 1567
(1986); Pearl, L. H et al., Nature. 329, 351 (1987)). CoeanHeHMa KOHEYHbIX NPOAYKTOB, BKMOYasd coefguHeHue
L-735524, koTopoe nokasaHo Huxe B npumepe 11, aensawTcs MHrmbntopamm BUY-npoTeasbl, 1 MOryT ObiTb NOMy4YeHbl
13 HOBbIX MPOMEXYTOYHbIX COEAMHEHUI B COOTBETCTBMM CO Cnocobamun HacTosLLero n3obpeTeHus, npuyem, ykasaHHbole
coenHeHns packpbiBatoTcs B EPO 541168, onybnunkosaHHoM 12 mas 1993 r.

PaHee, cuHTes coeanHeHuns L -735524 v poaCTBEHHbLIX COEAMHEHWIA OCYLLECTBRANN 12-CTyneH4YaTbiM METOOOM,
npegycMaTpuBatolWMM  MCMonb3oBaHMe rmapokcu-sawuweHHoro aurmgpo- 5 (S)-rugpokcumetun-3(2H)-dbypaHoHa,
KOTOPbIN Obin ankMMpoBaH; 1 3aMeHy CMMPTOBOMN YXoAsillen rpynnbl Ha ankuiMpoBaHHbIA ¢ypaHoH C NMNepUaMHOBOW
YacTblo. 3areM npodyKkT peakuuu NpucoeguHeHWst TMApPONM3oBanv AN pasmbikaHus konbua ¢ obpasoBaHuem
TMOPOKCU- KUCIIOTHOW Trpynnbl, MNocre 4Yero, Ha KOHeYHOM 3Tane, fobaBnanu kucnoty ¢ nonyyeHnem 2(R)
-rngpokecmn-1(S)-ammHonHgaHa. 3ToT cnocob onucaH B EPO 541168, 3TOT Ype3aMepHO NpomosiKuTernbHbIn npouecc (12
cTaguin) TpebyeT CNULLKOM MHOMO BPeMeHW U SIBNSieTCA BeCcbMa TPyOAOeMKMM; MpU 3TOM, OH TpebyeT mcnonb3oBaHus
MHOXeCTBa [OPOrocTosLMX peareHTOB U AOPOrocTosALero UCXoQHoro npodykta. A noatomy 6bino 6bl xenatensHo
HanTn Gonee SKOHOMMWYECKM BbIFOAHBIN U MeHee TPyAoeMKUi cnoco®, Ons koToporo notpeboBarnock Obl MeHbluee
YNCMO peaKLUMOHHbBIX CTaaui U MeHbLUee KONIMYECTBO peareHToB.

MoanduumnpoBaHHbIi cnoco® nonydeHns L-735524 n poAaCTBEHHbIX COeAMHEHWA Obin Takke onucaH B EPO
541168, w1 3akmo4ancsd B OWACTEpPeoCcerieKTUBHOM  ankunupoBaHUM  3HONHATE, npoucxogdwero  oT
N-(2(R)-rugpokeun-1(S)-nHaaH-N,O-usonponunuaen-un) -3- deHunnponaHamuaa, roe B KadecTBe anuibHOW rpynnbl
BBOAAT Cy- C5-TpexyrnepoaHbli SNEMEHT, C NOCNeayoLWMM OKACEeHneM. JTOT cnocob MMeEeT HECKONbKO HEQOCTaTKOB,
a UMeHHo: (a) Ans OCYLIeCTBNeHUs BBEAEHWA TPexXyrnepoaHoro MuuMaunoBoro dgparMeHTa TpebyloTca YeTbipe
cTaguu; (0) B aToM cnocobe ucnonb3yeTcs BbICOKOTOKCUYHBIN OSOy; 1 (C) B cTagun rMapOKCUIIMPOBAHUS UMEeT MecTo
HMW3Kas AOunacTepeocerneKTUBHOCTb. Takum obpasoM, >xenaTenbHo, 4ToGbl B 3TOM cnocobe OocyllecTBNAnoch
HenocpencTBEHHOE BBEAEHWE TPEXYrTepoaHOro neMeHTa B COOTBETCTBYIOLEN XpanbHON OKUCHEHHOW cdopMe.

Kpome TOro, CUHTE3 XuparbHOro MNUNEPas3svHOBOrO MPOMEXYTOHMHOMO COeAUHeHWs Obin  OCyLeCcTBMeH U3
2-nnpa3nHKapOoOHOBON KWCIOThbl 6-CTaAWMHBIM METOAOM, KOTOpbIA TpeboBan MCNonb30BaHUS TakUX AOPOroCTOSILLUX
peareHToB, kak BOC-ON 1 EDC. B cBasn ¢ sTuM, 0MeBUAHO, YTO Obino Obl kenatenbHo HanTu Bonee KOpOTKUIA NyTb K
nony4YeBnl. NUNEPasMHOBOTO MPOMEXKYTOYHOIO COedWHEeHUs, KOTOpbIM Takke He TpeboBan Obl MCNOMbL3OBaHWA
[OPOroCTOSILLNX peareHToB.

B nutepaType onncaHo HECKONbKO NMPUMEPOB KOHAEHCauuu cTabunm3npoBaHHbIX KapbaHWOHOB C FMULMAOIIOM U
€ro Npou3BOAHbIMU (AKTUBMPOBAHHBIMW UMW HEaKTUBKMPOBAHHBIMU); OAHAKO, NOKa ellle He OnMcaHbl MeTOAbl MPSMOro
npoayLnpoBaHMa HOBOIO 3MOKcMAa ¢ Xopowwunm BbixogoMm. CM., Hanpumep. Hanson R.M. Chem. Rev., 1991, 91, 437 -
435. B crnydae akTMBUPOBAHHbLIX MMULMAOMOBLIX MPOU3BOAHBIX W YIMEPOAHbIX HYKMEeoMUnoB, OTCYTCTBUE TaKUX
mMeTofloB OOYyCrnoBneHO, Mpexae BCero, NpeXaeBpeMeHHbIM U  HexenaTenbHbIM "OBOMHBIM" NpucoeanHeHneM
Hykneocuna Kk 3nokcuaHoMmy npopykty. KoHoeHcauusi cTtabunmanpoBaHHbIX KapOaHWOHOB C aKTMBUPOBAHHBLIMU
HepauuMUYeckuMK IMLUAONOBBLIMU MPOM3BOAHBIMI NMOKasana, YTo aHWoH MaroHaTta Obln CBf3aH C HepaueMU4eckuM
anuxnoporngpuHoM 1 U Hepauemuyeckum rmuvuuaunTpudTanatom 11, B pesynbTate uYero obpasoBbiBarncs
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yuknonponun-naktod 111. Cm., Hanpumep, Pirrung, M. C. n gp. Helvetica Chimica, Acta 1989, 72, 1301-1310, n
Burgess, K., u gp., J. Org. Chem. 1992, 57, 5931-5936. B atom cny4ae, NpoMexXyTOYHbLIN 3NOKCUA NopBepraeTcs
OarnbHenlen peakymnm ¢ obpasoBaHWEM LMKIONPONUIIOBOW KOMbLEBOW cUCTeMbl. B cnydae 1, HadanbHas peakuus c
aHWOHOM MarioHaTa NpoucxoanT Yy anokcmaHoro koHua (Cg), Toraa kak, B cnyyae 11. HayanbHas peakuusi npoucxoaut
y C4-KoHua TpudTanaTa.
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AHanorM4yHbIM NPUMEPOM SIBMAETCS peakuus CynbgOH-CTabunuanpoBaHHoro kapGaHWoHa, MNOMy4eHHoro ua
COEAMHEHNUS v, C MUuMauNTo3MnaToM iv ¢ obpasoBaHMeM rmgpokcu-tosunara vi. Cm., Hanpumep, Baldwin, J.E., 1
ap., J. Chem. Soc. Chem. Commun. 1992, 1249-1251. XoTd, B 3TOM criy4ae, "gBoniHoe" npucoeanHeHne kapbaHunoHa
He MMeeT GOSbLIOrO 3Ha4YeHUsl, OOHaKo, AN NPeBpaLleHNs NMPOMEXYTOMHOIO CoeduHeHNst rmapokcu-tosunata VI B

HY>XHbIA anokena VIl Heobxoaumo npoBeneHne OoNoNHUTENBHOW CTaguu.

T™S
S0,Ph
3 g TMs-/l,\/ ‘ 07Ts
é>/\DTs OCHOBAHUE Phgo, OH
Y vi
T™S
OCHOB AHUe
— 3>
0
Ph 50,

Vii

AHanorm4yHo, HeM3BECTHbIM B NMTEpaType U HEOXMOAHHBIM SBMSIETCA TOT PaKT, YTO a30THble Hykneodunel MOryT
OblTb CeneKTUBHO NPUCOEOUHEHbl K aKTUBMPOBAHHBIM [MMLUMACMOBLIM MNPOU3BOAHLIM C XOPOLIMM BbIXOOOM, WU
cneyuanucTam Takke n3BecTHa peakuusi KOHOeHcauuu 3HOMATOB, NONy4YeHHbIX K]
N-(2(R)-rngpokeu-1(S)-nnaan-N,O-nsonponunugeH-un)-3-cbeHnnnponaHammaa 7, c 3aWuLLeHHbIMK
anbda-amurHoanokenaamu VI, B pesynbraTe KOTOPOW NOMyYaroT HYXKHble MMAPOKCUSTUNEH-OUNENTUOHbIE N3OCTEPHbIE
NPOMeXyTOuHble coeauHeHusi 1X ¢ BbICOKOW CTeneHbio cTepudeckoro koHTpons ans C o- (R)-cTepeoueHtpa. Cwm.,
Hanpumep, Askin, D., u gp., J. Org. Chem., 1992, 57, 2771-2773, n Askin D., n gp., nateHt CLUA 5169952. NMocne
rMoponuaa, nonyyatoT ebnokMpoBaHHble rTMOPOKCUITUIEH-AMNENTUAHbIE N30CTEPHbIE NHMMBUTOPLI.
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OCHORaH¥e

BbioeneHne 2-nunepasmHkapOOHOBOM KUCNOTbI C nomMolbio (+)- CSA aBnseTcs U3BecTHbIM MeTogom. Cw.,
Hanpumep, Felder, E., n gp. Helvetica, Chim. Acta, 1960, 43, 888. OgHako, npuMepbl BbiAeneHa nunepasmHaMmmaoB B
nuTepaType Noka He onucaHsbl.

B HacTosiwem wusobpeTteHun packpbiBaeTcsi cnoco® nonyyeHus nHrmbutopoB BWY-npoTteaskbl, obnapatowini
ConblWMMN NpenMyLecTBaMun, Yem cnocobbl, ONUCaHHble paHee. ATOT cnocob 3aHMMaeT MeHbLUe BpeMeHU, SBnaeTcs
B BbICOKOW CTENeHU AnacTepeoceNnekTUBHbIM, NO3BOMSET OCYLECTBMNATL CUMHTE3 COedMHEeHWW, packpbiTblx B EPO
541168, a B 4yacTHoCTM, coeanHeHns L-735524, c bonee BLICOKMM BbIXO4OM, U HE NpedycMaTpuBaeT UCMONb30BaHWSA
TOKCUYHBIX peareHToB, TaKWX, Kak TETPaoKUCb OCMMWS, WM LOPOroCTOALWMX peareHToB, TakuX, Kak
(S)-(+)-aurngpo-5-(rmgpokcn-meTunn)-2(3H)-dpypaHoH.

Hactosilee u3obpeTeHMe OTHOCUTCA K HOBbIM crnoco®am CuHTe3a aMUHO-3MNOKCUAHBIX MPOMEXKYTOUHbIX
COEANHEHWUN, TaKUX, Kak 3, KOTopble MOTYT ObITb MCMONB30BaHbI ANs NonyYeHns nHrnbutopos BUY-npoTeasbl. OguH us
BapUaHTOB HacToALEro M30bpeTeHns npedycMaTpuBaeT OCYLLECTBIIEHNE peakuun aMWMHOBOrO Hykreodwuna, Takoro,
KaKk 1, C aKkTUBMPOBAHHLIM FMMLMAOMOBbLIM MPOU3BOAHBIM, TakuM, kak 2 (S) -ruuymgunHosvMnaT 2, ¢ nonyyYeHnem
3MOKCUAHOMO NpoAyKTa, Takoro, Kak 3, C XOpoWWM BbIXOAOM. PesynbTaT 3TOM peakuuyn okasancs HeoXuOaHHbIM,
MOCKOSbKY Mpeanonaranocs, YTo B pesynbTaTe AanbHellwel peakunn anokcuaa 3 B yCnoBuax npucoeanHeHns byoet
00pa3oBbIBaTLCHA GOMbLIOE KONMMYECTBO AMMEPHOrO npoaykTa 3-a, 4To NpUBeneT, TEM caMbiM, K HU3KOMY Bbixogy 3.

BocN/\ (S) BocN
w0, O RGNS

()

A
tBu-NH™ "0 OCHOB&HKE t-Bu-NH
1

e

O

o

BocN OH I/\NBoc

NA

t+Bu-NH” 0 0% ™ NH-t-Bu
3-a

[pyroii BapnaHT HacTosiLero nsobpeTeHns npeaycMaTpuBaeT OCyLLeCTBeHNe peakLun aMmmHOBOro Hykneoduna ¢
HepaueMU4YeckuMm rmuuMgonom, ¢ nocnegytoleri obpaboTtkon Tosunxnopugom (TSC1), a 3atemM OCHoBaHMeEM, U
nony4yeHue, B pesynbrare, aMUHOSMNOKCUAHOMO NPOMEXKYTOUHOTO COEAMNHEHUS.

CnepgyrolWwnin BapMaHT HacTosiLLero n3obpeTeHns npenycMaTpuBaeT OCyLLeCTBIIeHNe peakuun aMUHO-3MOKCMOHOTO
MPOMEXYTOYHOro coeguHeHWs ¢ amugoM dopmynel YL, onpegeneHHbIM HUXe, W NOMydYeHWe NPOMEXYTOYHbIX
coenquHeHni cdopMynbl 1, onpeneneHHbIX HUXeE.

e
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Elle ognH BapuaHT HacTosiLero n3obpeTeHns OTHOCUTCH K HOBbIM cnocobam nornyyveHns coeguHeHns 1 B HyXXHOR
XvpanbHoW KoHdUrypaumm. 3ToT cnocod MoXeT GbiTb OCYLLECTBMNEH C BBICOKOW CTeneHbto 3pEKTUBHOCTA U BbICOKUM
BbIXOOOM nNyTeM o006paboTku pauemuyeckoro 2-TpeT-OyTun-kapbokcammanunepusnHa (+)- kamdopcynbhoHOBOM
kncrnoTton (CSA) unu L-nupornytamnHoBown kucroTon (PGA), ¢ nocrnenyoLllen KpuctTannmaaunen Xnpanbloro npoaykra,
KOTOpbIN 3aTeM 3awuwaT [u-TpeT-6yTunamkapboHatom (BOC,0). AnbTepHaTuBHO, coefuHeHne 1 nonydaioT
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B HacToslLel 3asaBKe MOTYT BCTPETUTLCS CIIEAYIOLLME COKpaLLEHNS:

CokpalleHus:

O6osHaueHve BawuTHas rpynna
BOC (Boc) T-ByTUNOKCUKapGOHUN
CBZ (Cbz) B6eHannokenkapboHUn (kapbobeH3oKkeK)

TBS (TBDMs) T-6yTUN-gUMeTUNCUNUN

ObosHaqeHne AKTMBMpYlOWAs rpynna

TS unu TO3UN MnNKU TO3MNaT
Ns nnn Hoswun wnu Hosunat
Ts vnn Tpudnun vnm Tpudna
Ms nnn mesun wnv meaunar

O6osHaueHve

N-TONyoncynbMoHUN

3 -HWTpoBeH30mn CcynbdoHUN
TPUDTOPOMETaAHCYNIbGOHWIT
MeTaHCyINbgOHWN

CBA3yloWWiA peareHT

BOP-peareHT 6eH30TpWa3on-1-unokcuTpuc(anMeTnnammnHo)pocoHna rekcacpropodocdar

BOP-C1 xnopaHruapug uc (2-okco-3-oKkcaso-nManHUN) POCHUHOBOR KUCOTEI
EDC 1-917UN-3-(3-gumeTrnaMmuHonponun)-kapboanmuaa ruapoxnopus
Apyrve coeanHeHus

BOC-0OS 2- (TpeT-6y TUNKapGOHUNTOKCUUMUHO) -2-CbeHNNaLETOHUTPUN

(BOC)2(BOC20 mnum BocO)

An-TpeT-6yTunaukapboHar

n- BugN*F- dTopua TeTpabyTunammoHWs

N BuLi(n-Buli) H-ByTUNNNTUIA
(S)-CSA (1 8) - (+) -10-kamcpopcynbchoHOBas Kucnota
DIEA nnu DIPEA AUU30NPONUI STUN aMUH
DMAP OUMETUNAMWHOMUPUZANH

DME OUMETOKCUSTaH

OM® (DMF) AvmeTtundopmamng
EtaN TPUSTUNAMUH
EtOAc sTunauerar
h yac(el)
IPA 2-nponaHon

LDA Auusonponunamug, nutua
L-PGA (L) -nupor nytamuHoBas kucrnorta
TFA TPUTOPYKCYCHAa KucrnoTa
Tre (THF) TeTparnapodypaH)
TCX (TLC) TOHKOCMNOWHas XxpomaTtorpadus

MogpobHoe onncaHne nsobpeTeHuns
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RY- NH

BKMo4aeT B cebs cnegywuimne ctagun:

R3
|
(CHL)e 0

Yy,
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(1) nony4eHune coegmHeHns copmynbl Il

#NH

nocpeacTBoM peakui ammHa hopMyrbl

Y’\/\v

z
R

RYNH '
NOH
}1
p R

¢ npocTbiM 3cbnpom: (a) rmuumaonom dopmynbl 1V:

2

Ca

B NPUCYTCTBMW OCHOBaHUA UMK (0) € rmuuMaonom dpopmynsl V:

C nonyveHnem coefuHeHns dopmynel VI:

RQNH\R/‘I\N 4 ~
1/\{ ol
{

v R OH

¥ nocnegywouein obpaboTtkolt coequHeHust VI akTUBUPYIOLMM areHToM, BbIGpaHHbIM M3 pynnbl, COCTOAWEN 13

AVN

0

=

RZ

OH

(V)

V)

ay

(n

2
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n-tonyoncynedoHunxnopuga (Takke M3BECTHOro kak Tosunxnopug unu TS C1), meTaHcynbgoHunxnopuga (Takke
N3BECTHOIO Kak Meaunxrnopuga unv MSC1), aHrimgpvaa TpuTopoMeTaHCYIbOHOBON KUCOThI (Takke U3BECTHOIO Kak
aHrugpuaa TpudTopoMeTaHcynbgpoHoBON kncnoTel unu Tf,O), n PBr3 ¢ nonyyeHnem coeguHenus VII:
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65  oBpasyloT 3-10-UrneHHy0 MOHOLMKIIMHECKYIO MW BULIMKINYECKYIO HACBILEHHYIO KOMbLEBYIO CUCTEMY, COCTOALLYIO U3

n obpaboTkoi aToro coeguHeHns YT curbHbIM OCHOBaHUEM C nonydeHnem coeaunHenus Il; n (2) ocyuiecteneHne
peakummn coegunHeHmnsa |l c amngom copmynel VIII:

D

I u“O

R (CH.); ( N,
¢

B NPWUCYTCTBUM CUITBHOrO OCHOBAHWUS NPW HU3KOW TemnepaType; rae:

CTepeoLeHTp a HaxoanTcs nNmbo B R-koHdUrypaumm, nnbo B S-koHduUrypauumn, nubo aBnseTcs paleMu4eckum;

r aABnaeTcsa uernbiM Ymucriom oT 0 go 5, BKIOUNTENBHO;

G npepncrasnseT cobon rpynny, BbIopaHHyo M3 3-HUTpoGeH3omncynbdoHUNa 1 TpUPTOpOMETaHCYNbGOHMNA;

X npeactaeBnseTr cobol  rpynny, BbiGpaHHylo M3 N-TonyoncynbdoHuna,  MeTaHcynbdoHuna, U
TpUPTOPOMETaHCYNbOHUNA;

R’ 1 R2, B kaxAoM criyyae, HE3aBUCMMO BLIBUPAIOT M3 YNk, BKAOYaloLLel B cebs:

1) Bogopon;

2) Cy_4ankun, HeaameLleHHbIA U 3aMeLLeHHbIN OOHUM UMW HECKOMBKUMW U3 CriedyIoLnX 3amecTuTernen:

a) rmopokcu,

©6) C4_3-ankokcu,

C) apwr, He3aMelleHHbI UNU 3aMelleHHbIn OOHWM WM HECKONbKUMW 3aMecTuTensamu, BblbpaHHbiMU U3 C 44
ankuna, MMapoKcu Unu apuna;

d) - W -apun unu - W -6eHsun, rae W asnsetcs -O- unm - S-;

e) 5-7-uneHHaa uUuKIoankuribHas rpynna, He3aMelleHHasi WM 3aMelleHHasi OOHWM WM HECKOMbKUMU W3
criefyloLMX 3aMecTUTenen:

i) rmgpokcmn

i) C4.3 ankoken, unm

i) apun,

f) reTepouukn, HesaMmeLlleHHbIA UNU 3aMelleHHbIn OOHWM WM HECKONbKUMW 3aMecTUMTENsIMU, BblOpaHHbIMU M3
rugpoken: Cq_4 ankuna. Cq_4ankuna, 3aMmeLleHHOro rmapokeun-rpynnon unu Boc,

g) -NH-COOC, _zankun,

h) -NH-CO-C4_zankun,

i) -NH-SO, C_zankun,

j) -COOR, unun

K) (CH2)mO)nR, nrm

3) apwr, He3aMeLlLeHHbIN UMW 3aMeLLEeHHbIA OOHUM UM HECKONbKUMU U3 CriedyloLWwnx 3aMecTuTenein:

a) rarioreH,

b) rugpokecn,

¢) -NO5 nnm -N(R)»,

d) Cy_4ankun,

e) C4_zarnKkokecu-rpynna, HesamelleHHas Unu 3ameLleHHas ogHUM unu obormm na -OH n C4_zankokcu,

f) -COOR,

g) -CON(R),,

h) -CHoN(R)2,

i) -CH,NHCOR,

j) -CN,

k) -CF3,

1) -NHCOR,

m) apwun C4_sankokcu,

n) apun

0) -NRSO,R,

p) -OP(0) (OR)y, unm

q) —R® onpeneneHHblit Bbile; UnK

R' n R2, B3aThle BMeCTe ¢ aToMamu a30Ta, ¢ KoTopbiMu cesiaaH R 1.1 atomom yrnepona, ¢ koTopeim cBsizaH R2,

9-
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aToMma a3o0Ta, ¢ KoTopbiM cBsizaH R, 1 13 2-9 aTomoB yrnepona, Hanpumep, Takyto, Kak:
H

™~
0 FAN

N He3aMelLeHHYI0 Ui 3aMeLLeHHYI0 OOHUM UITN HECKOSbKMMU 3aMeCTUTENAMU, TaKUMU, Kak:

1) rmgpokeu,

2) Cy_sankun, HeaameLLeHHbIW UK 3aMeLLeHHbIR OOHUM UMM HECKOMNBKUMMW 3aMeCTUTENSIMU, TaKUMK, Kak:

a) rarioreH,

b) rmgpoken,.

c) C4_zankokeu,

d) apun,

€) uuknoankunbHas rpynna ¢ 5-7 udneHamu, He3aMmelleHHasi WM 3aMelleHHas OOHWM WU HECKOSbKUMU
3aMeCcTUTENSAMMU, TakUMW, Kak:

i) rmgpokecu,

i) C4_zarnKkokcu, unu

i) apun, nnn

f) retepoymkn;

3) C_zarkokewm,

4) -NH-COOC,_zankun,

5)e-NH-CO- C4_zankun,

8) -NH-SO, C4_zankun’

7) reTepouukn,

8) - W -apun, nnu

9) - W -CO-apun,

roe W onpegneneH Bbiwe; unu

R' n R?, BasTble BMecTe ¢ aToMaMu a3oTa, C KoTopbIM cBsiaaH R ', n ¢ aTomom yrnepona, ¢ koTopbIM cBsizaH R,
o6pasytoT 3 - 10-UneHHylo MOHOLUMKITMYECKYIO MM BULMKITUYECKYIO HaCbILLEHHYHO KOMbLEBYIO CUCTEMY, COCTOSALLYIO 13
aTomMa asoTa, ¢ koTopbiM cBasaH R, 3 1-8 aTomoB yrmepoaa, U W3 OOHOTO WM HECKOMLKMX HE3aMeLLEHHbIX UMK
3aMelLeHHbIX reTepoaTtoMoB, BblIGpaHHbIX U3:

1) -N-
i
V"Rl ’
roe V oTcyTcTBYeT, Mnm sinsietcst —CO-Q-, unm —SO »-Q- R onpepereH Boiwe ana cnyyas, koraa R ' aernsetcs

He3aBMCHUMBIM OT R2 U He cBS3aH ¢ HUM; U rhe Q NuBo oTcyTcTBYeT, Nubo aBnsietcs -O-, -NR-, UMK reTepoLuKIom,
HeobdA3aTensHO 3aMeLLEHHBIM - Cq_4ankumiom;

-10-
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2) -R-
1
reTEPOLHKI ,

3} -H-
|

Ci-4-ankKeHun, He3aMemNeHHMHA WY 3SaMemeHHuH

4) -R-
|

apHUNOM,

302-C1_43HK9HHH, HezaMemeHHsIH HJIH 3IaMemeHHuHd apHiloM,

5) "’S(O)p_l

roe p passo O, 1 uny 2, unu

6) "O"':

HamnpuMep, Takyw, Xak

ral e

N

Y,

!

o/ﬁ
wau L\T/N}f ;
|
R® BbIGMpatoT M3 rpynnbl, BKAloYatoLLeli B cebs:

1) Bogopon,
2) - Cy_gankun,

/

3) C5-Cygumknoankun, HeobasaTenbHO 3aMellleHHbIN MTMOPOKCU-TPYNNon,
4) Cg-Cpapun, He3aMeLLeHHbIA U 3aMeLLeHHbIR OOHUM UM HECKONBKMMMW 3aMeCTUTENAMU, TakUMK, Kak:

a) rarioreH,

b) rugpoken,

c) -NO, unn -N(R),,
d) Cy_4ankun,

e) C4_zankokcu-rpynna, HesamelleHHasa v 3aMeLleHHas ogHUM Ui AeyMs ua -OH unu C4_zarnkokeu,

f) -COOR,
9) ~CON(R),
h) ~CH2N(R),
i) -CH,NHCOR
j) -CN,

k) -CF3,

-11-
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1) -NHCOR,

m) apun C4_sankokcu,

n.) apwn,

o) -NRSO,R,

p) -OP(O)(ORx)2 vnu

q)—-R5,onpeueneHHbM HUXeE; unu

5) MOHOLMKIUYECKNIA MMM BULMKINYECKUIA FeTEPOLMKI, KOTOPbIA COAepXUT oT 1 Ao 3 reTepoaTtoMoB, BbIOpaHHbIX U3
rpynnel, coctoswen u3 N, O n S, Hanpumep, Takow, Kak 2-NUPUAKA, 3-NMpuaun, i 4-nUpuaunn; 1 KOTopbIi SBRAETCS
He3aMelLieHHbIM UNK 3amellieHHbIM RS 1 HeoBs3aTenbHO OOHUM UMW HECKOMBKUMU 3aMeCTUTENsAMU, TaKUMU, KaK:

a) rarioreH,

b) Cy_4ankun, unm

c) C4_zankokeu;

m paBHo 2, 3, 4 unu 5;

n pasHo 0, 1, 2 unu 3;

R npepncraensier coboii Bogopon, unu Cy_sankun,

Rx npencraensier coboit H nnu apun;

R* npencraenset coboit C4.5anknn ¢ NPsSIMOii UM PasBETBNEHHOI Lienkio; 1

R5 npencrasnser coboii:

1) - W - (CHy)m —NR®R7, rme W 1 m aensietcs TakuMu, Kak OHW Gbiiu onpeeneHsl Bbiwe, a R 6 W R7, B kaxgom
crny4ae, He3aBUCUMO BbIOMpalOT U3:

a) Bogopoaa,

b) C4_sankuna, HeaameLleHHOro UM 3aMeLLeHHOro OOHWM MITM HECKOMNBKUMMW 3aMeCTUTENSIMN U3:

i) C4.zankokcu,

i) -OH, nnm

i) -N(R)2;

C) apoMaTU4ECKOro reTepoLmkna, He3ameLeHHOMO NN 3aMeLLEHHOTO OOHUM WM HECKONBbKUMMW 3aMeCTUTENAMMN U3:

i) Cq_4ankuna, unu

i) -N(R)2;

d) nnéo R® n R, BasTble BMeCTe ¢ aTOMOM a30Ta, C KOTOPbIM OHW CBS3aHbl, 0BPasyloT reTepoLuKkn ¢ 5-7 uneHamu,
TaKom, Kak MOPONMHO, codepXallnii 4o 2 OONONHUTENBHbIX reTepoaTtoMa, BblbpaHHbIX U3 —N(R) , -O-, -S-, -S(O)- nnmn
-S(0)5-; NpryeM ykasaHHbIN reTepoumki Heobsa3aTernbHO 3amelleH C4_4ankuriom,

2) - (CH,) 9-NR®R7, roe q siBnsetcs uenbim uncriom ot 1 go 5, a R ® u R7 apnsaiotca Takumn, kak oHW 6binu
onpeneneHs! BbIlLE, 3a UckmiodeHneM Toro, yto R vnn R7 He aBnstoTcs H unn HeaamelleHHbIM C4_gankunom; unm

3) OGeHzodbypun, wHOonun, asauuknoankun, asabuuukno Cr.4q UMKIOANKUA, unM  GeH3onunepuanHKM,
He3aMeLLeHHbIN UK 3amMelleHHbIR Cq_, ankurom.

3TOT cnocob NponnnocTpUpoBaH HuxkenpmeeaeHHbIMM Cxemamun 1 1 2. OgHako, Npu 3ToM, criegyeT OTMETUTb, YTO
3TOT Cnocob He OrpaHUYUBaETCs KOHKPETHbIMW 3aMeCTUTENAMM, UCMOMb3yeMbIMU B YKa3aHHbIX CXeMax, KoTopble
NPUBOASTCA NULLb B UAMOCTPATUBHbIX LiENsX.

-12-
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Base
4 OcHopa-
Hie

BocN” Y OH TsCl  BocN OH
K/N OH — > /\fl\f\)\/OTS

/IHO

O +-Bu-NH™ X0

SCHEME 2

X
BDCO \/‘Q? ' N 0
i

3

t-Bu-NH™ "0

Ocnosanue e /\[ on
B oc
ase K/N X

=
luo

wh

O

t-Bu-NH™ O

8

Ona aktuBauuu rmuumupgona |V mMoxeT ObiTe Mcnonb3oBaHa noaxogslias rpynna, Hanpumep, Takas, kak 3-
HUTPOGEH30NCYNbOHNUM, WM TPUDTOPOMETaHCYNbOHMIT, a npeanovTUTENbHO 3-HUTpobeH3oncynbgoHun. Ons
npoBefdeHna peakuun coeguHerus lll ¢ coeamHeHnem [V mMoxeT ObiTb MCNOMb30BaH Mbor NoaxoaALWwnA NonsapHbIA
pacTBopuTeNb, Hanpumep, Takow, kak gumetundopmamua (OM®), N-meTunnupponmanHoH, aueToH, aueTOHUTPWIT,
TPeT-OyTUNOBLIN CNUPT, TPET-aMUIOBbIA CnMpT, 2- nponaHon, N-atunnupponuaunHoH, 1,1,3,3-TeTpameTurnMoveBmHa,
anmeTuncynedokeuna, 1,3-gumeTnn-3,4,5,6-tetparngpo-2 (1H)- NMUPUMWLNHOH, TeTpaMeTUncynsdoH,
TeTparmgpodypaH (Trd), 1,4- guokcaH, NUPMEWH, U BOAAa, @ TakKe UX KoMOMHauuu. [pyu 3TOM, NpeanoYTUTENBHBIMU
nonsipHelMu pacteoputenamu asnsotcd AM®P, N- MeTUnnMpponuAMHOH, aueToH, 2-6yTaHoH, U aueToHUTpUn; a
Hanbonee npegnoyTuTenbHbiM aensetca OM®. [ns ocylwecTBneHnna peakumm coegunHeHus lll ¢ coegmHeHnem IV

13-
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MoXxeT OblTb MCnosb3oBaHo Noboe nogxodsiliee OCHOBaHWe, Hanpumep, Takoe kak guusonponunatunamuH (DIEA),
kapboHaT kanus, kapboHaT HaTpusi, BukapboHaT HaTpusi, TPUSTUNAMWUH, NUPUAUH, U OUMETUNEHWUIUH; NPpU 3TOM,

npeanoYTuTensHbIMK siBnstoTea DIEA n kapboHaT kanus, a Hambonee npegnoyTUTenbHbiM sensietcs, DIEA. B aTol

pPeaKkUMOHHON CTagun NpeanoYTUTENBHO WCNONb3oBaTb MoOMspHble skBuBanewTol Il @ IV = 1 : 1. Peakuyuto
OCYLLIeCTBIAT MPEeAnoYTUTENBHO NPY MOBbILEHHON TemnepaType, Hanpvumep, npu Temnepatype oT okono 50°C go
70°C, a Haubonee npennovTUTENBHO OT oKoro 60°C go 65°C.

Peakuyuto rmuuyungona V ¢ amuHom |l ocylecTBnsaoT npyM MONSAPHOM COOTHOWeHMK 1-3 akBuBaneHTa V Ha oguH
morb lll, a npegnoYTMTensHO NpU MonsipHOM cooTHoweHun okoro 1,5 @ IV lll, B cooTBeTCTBYIOWEM pacTBopuTErne.
MoaxoQsawWwnmMy pacTBOPUTENSIMU SABMNSOTCHA, HanpvmMep, YrneBogopoabl; NpocTble 3dupbl; Takne, kak OUSTUMOBLIN
3dup; CNUPThI, TakMe, KaK MEeTaHOoI, 3TaHos, UMW M30NPONaHOM; HUTPWIbI, TaK1e, Kak aleTOHUTPWIT; U CROoXHble 3durpsbl,
Takue, kak aTunaueTaT; UM nx KoMeuHauum, Npy 3TOM NPeanoYTUTENBHBIMU PacTBOPUTENAMU ABNAOTCA CNUPTLI. JTa
peakuns MoxeT ObITb NpoBedeHa MNpu TemnepaTtype B npefdernax OT KOMHATHOM TemnepaTtypbl OO TeMmnepaTypbl
MEePEeroHkM UCMoNb3yeMoro pacTBOpUTENs, a npeanodTUTENbHO MpU  MOBBIWEHHbIX TemnepaTtypax. Haubonee
NPeanoYTUTENbHO, eCnn peakuyusa npoTekaeT npumepHo npu 85°C, a pacTBopuTeneM SBMAETCA U30NponaHon.

AKTUBaUMA rMOpPOKCU-rpynnbl coeguHeHnsa VI ¢ nonydeHnem coeamHerms VIl ocyllecTBnaOT ¢ UCNONb3OBaHNEM
CTaHOapTHOW TEXHWKW, W3BECTHOW creumanuctam. B aTux uensx moryT ObiTb Mcnonb3oBaHbl OT okono 1 go 3
MonsipHbIX akBuBaneHToB Ts, Cl, MsCl, unu Ts,O Ha oguH MOMspHbIA 3KBMBaneHT VI, a npeanoyTUTeNnbHO, ecnu
OTHOLLEHWE MOISPHbIX SKBMBANeHTOB akTuBupytolero aredta u VI cocrasnano 1,5 : 1,0cooTBeTcTBeHHO. [na atoin
CTaguu, npegnoydTuTensHo, 4tobbl X npepctaBnan coboil n-TonyorncynbdoHWs, a MNo3ToMy NpeanoYTUTErNbHO
ucnonb3oBatbk TsCl. Peakyutio npoBoasT nNpeanoHTUTENBHO NPWM KOMHaTHOW Temnepatype, T.e. npu 25°C, HO MoryT
ObITb MCMNorb3oBaHbl M Gonee HU3KME Mnu Gonee BbICOKME TeMnepaTypbl, Hanpumep, B npegenax ot -20 go 80°C. B
3TOW CTaaMn MoxeT ObiTb MCnonb3oBaH Nobon noaxoasawWwuii pacTBOpUTENb, M3BECTHBIM creyuanucTamM, Hanpumep,
TakoW, Kak, yrrmeBogopodbl, NPOCTble 3PUPbl, HUTPUIbI, CMOXHbIE 3PUPbl, U aMUHbI, Takne, Kak NUPUOWH, UM KX
kombBuHaumn. Hanbonee npeanoYTUTENbHBIM pacTBoOpUTENEM ABNSETCs NMPUAKH. Mpyu 3ToM, NpeanoYTUTENIbHO, ecnu
He MCMnonb3yeTcs CNMPTOBON pacTBOPUTENb.

M  HakoHel, aKTUBMpOBAHHOE MNpoMexyTouHoe coeauHeHne VIl obpabaTbiBaloT CUMbHBIM  OCHOBaHWEM,
NMPeanoYTUTENBHO MPU KOMHaTHOW TemnepaType, W NonyyarT B pesynbTate coeduHeHue 11; npudeM sTa peakuus
MoxeT ObITb ocyllecTBrneHa npu Gonee HU3KUX 1 Npu Bonee BbICOKWX TemnepaTypax, Hanpumep, B npegenax ot 0°C
0O Temnepatypbl NeperoHkn pactoputens. lMogxogawmmMmm cunsHeiMM ocHoBaHuamu aenstotca NaH, KOC(CH  3)s,
KOC(CH3),CH,CH3, NaOC(CH3),CHoCH3,  gumsonponunamug nutua  (LDA),  H-Bytunnmtun  (n-Buli),
ouc(TpumeTuncunun)aMmmg NUTUS, UKW aHanorvyHble CUMbHble OCHOBAHWS, M3BECTHble crneuuanucTamM, npu 3ToM,
npeanoyTUTeNbHbIM OcHoBaHueM siBnsietca NaH. B 3aTon peakyun obblMHO Mcnonb3yloT okoro 1-3 MOonsipHbIX
3KBMBaNeHTa OCHOBaHWUSi Ha OAWH MOMSAPHLIN SKBMBAaNeHT coeanHenus VI, npu aTom, npeanovTUTensHoe OTHOLEHNE
MOSSIPHBIX 3KBMBAreHToB ocHosaHnust U VIl coctaBnset 1,5 : 1, cooTBeTcTBEHHO, B aTol cragmm moryT ObiTb
Mcnosb3oBaHbl Nobble NoAxoasLine pacTBOPUTENU, HaNpuMep, Takue, Kak yrneBoaopoabl, MPocTble 3hupbl, HATPWbI,
CIOXHble 3pMpbl, UM UX KOMOMHALMK, NpU 3TOM, NPeanodTMTENbHBIM pacTBopuTenem asnsaetcsa TP, Kpome Toro,
NPeanoYTUTENBHO He NCNOMb30BaTh CNUPTOBOW pacTBOPUTESb.

Peakuyunto B3anmogencTema NpoMexkyTodHblx coeaunHeHnn VIl n |l ocyllecTBnsloT ¢ UCNONb30BaHMEM CUNBHOMO
OCHOBaHWA B 3pUPHOM pacTBopuTene. 3TO CUMbHOE OCHOBaHWE AOMKHO ObiTb MeTanncoAepkallMM OCHOBaHUEM.
Kpome Toro, ato curbHOE OCHOBaHME MOXET NPUCYTCTBOBATb, @ MOXET U He NPUCYTCTBOBaTb, B MHEPTHOM 6e3BogHOM
OopraHM4eckoM pacTBOpWTEne, TakoM, KaK LUKNMYeckne Unu auukimyeckme yrneBogopoabl, BKIOYas, rekcaH, NeHTaH,
yuknorekcaH, u T.n. MNoaxoaswMmmn cuibHbIMA OCHOBaHUAMMK siBRatoTCA: H-Oytunnutuin (n-Buli), S- n-Bulli, t- n-BuLi
avmsonponunamug nutus (LDA), nsonponunuuknorekcunammg, NUTus, NUpponua nutus, TeTpaMmetTunnunepus nuTus,
PEHUNMUTUA, XIOPUA WU3OMNPONUIIMarHus, Xrnopua M3obyTunmarHisa, u gpyrue aHarorvyHble CUIlbHble OCHOBaHWS,
XOpOLUO M3BECTHble cneyunanuctam. [NpeanodTuTensHbIMU CUSNIBHBIMU OCHOBaHMAMMK aBnatoTca n- n-Buli, S- n-Buli n
LDA, a Haubornee npeanodTMTeNbHbIM OCHOBaHWeM siBrsieTcs n- n-BuLi. B aTol peakunn mMoxeT ObiTb UCNOMb30OBAHO
oKomno 1 - 2 9KBMBANeHTOB OCHOBAHWUS Ha OOWH MOMAPHBLIA 3KBUBaNeHT coeauHeHus VI, npegnodtutensHo 1,05 - 1,2, a
Haubornee npeanoyTUTENbHO 1,15 MONSAPHBIX SKBUBANEHTOB OCHOBAHWA Ha OOUH MOMAPHLIA SKBMBANEHT COeAMHEHUs]
VII. Peakuns coeguHeHus VIl ¢ coeanHeHnem |l moxeT GbITb ocyllecTBrneHa nytem obbeguHeHus VIl n Il B ogHom
cocyfe C nocnegylowmmMm fdobaBrieHMeM CUITbHOrO OCHOBaHWs, nvMbo, oOHa MoxeT ObiTb OcyllecTBneHa
nocneposaTternbHo, T.e., amuH VIl moxeT BbiTb cHavana obpaboTaH ocHoBaHWeM, a 3aTeM foalBrieHo coeguHeHue |l.

CurbHOoe OCHOBaHWE OocyllecTBnseT MeTannupoBaHue amuaa VIl B nonoxeHunm anbda Mo OTHOLIEHWIO K
kapOoOHWNBHOW rpynne, B pe3ynbTaTe 4Yero obpasyeTcsl peaKTUBHbIA aMUOOEHONAT MeTanna, KOTopbll 3aTeM
pa3mMblkaeT KorbLo snokcuaa |l B kOHUEeBOM norioxeHuu, obpasys coeguHeHne 1. B naoctepHom npogykte 1, HOBBbIN
LeHTPp acCUMeTpUM CO3AaETCA BO 2-NMOSIOXEHNM.

OTa peakuus npotekaeT NpednoyvTUTENIbHO MPU HU3KOW TemnepaType, Hanpumep, B npegenax npubnuanTtensHo
-82°C - 0°C. [Onqa ocyuwlectBrneHna mMmeTtannupoBanus amuga Vi, Temnepatypy npeanovTUTENsHO NOAAEPXUBaTL B
npegenax npubnuantensHo ot -82°C po -40°C, a Hanbonee npegnodvTUTENbHO MpUMepHo oT -50°C go -45°C. [Ona
OCYLLIECTBIIEHUS peaKLun Mexay MeTanmpoBaHHbIM aMmuaHblM nponasodHbiM VIl v rmuyngonoseiM npon3sogHeIM Il ¢
obpasoBaHnemM coegnHeHus 1, npeanoyYTUTENbLHO NOAAEPXKMBATL TemnepaTypy B npedenax npubnuauntensHo ot -50°C
po -10°C, a Haubornee npegnodTMTeNnsHO B npegenax npuénuantensHo ot -30°C go -20°C B TeyeHue okoro 4 - 5
YacoB, XOTA MPOACIKUTENBHOCTE MOXET BapbUpoBaTbCsl B 3@BUCMMOCTM OT MacliTaba peakuun 1 apyrux akTopos,
XOPOLLIO M3BECTHLIX CreluanucTam.

B kadecTBe achupHLIX pacTBOpUTENen MoryT ObiTb MCNONb30BaHbl Ntobble pacTBOpUTENU, Nnoaxoadiine Ana Takon
peakuuu, Hanpumep, TeTparmgpocdypaH (Trd), 1,2-gUMeTOKCUSTaH, AUITUIMOBLIA 3pUp, U MeTUN-TPeT-6yTUNOBbLIN
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achup, Npn 3TOM, NpeanoYTUTENBHLIM pacTBopuTenem aesnaetca TP,

AKTUBMpOBaHHbIE muuuaonel dpopmyrnbl [V MOryT 6biTe Nony4eHbl U3BECTHbIMKW MeTo4aMu, HanpvmMep, MeTofamu,
onucaHHbiMK J. Klunder J. Org.Chem., 1989, 54, 1295-1304, n B paboTtax, LMTMPYEMbIX B YKazaHHON paboTe.

5 CoeguHerusa cdopmynbl VIl MoryT ObiTb noryyYeHbl B COOTBETCTBUM CO CTaHOapTHbIMKM cnocobamu, XopoLlo
M3BECTHBIMU crneyunanucTam, HanpumMep, cnocobom, onucaHHelM B NpumMepe 1, ¢ NCNOMNb3OBaHNEM COOTBETCTBYHIOLLIMX
NCXOQHbBIX COeaNHEHWA.

B uensax HacToslero usobpeTeHusi, Tam, rge 3To HeobXoAMMO, MOTryT ObiTb MCMNOMb30BaHbl 3alUMTHbIE TPYMMbI,
Takue, Kak as3oT-3aWuTHble rpynnbl. Hanpumep, asoT B 4-noroxeHuu 2-tpeT-OyTunkapbokcammpnunepasvHa MoxeT

10 ObiTb  3awuweH Takoh rpynnon, kak BOC, CBZ 6eHaun, 4-meTokcu-6eH3un, 2,4-aMmeTokcnbeHsnn,
TpudTOpoaleTaMmma, TPUaNKUNCUNWU, N1 ApYrMMy rpynnamu, XOpoLLO N3BECTHbIMU cneluanucTam.

KoHeuHble NpoayKTbl, @ WMEHHO, MHMMbuTopbl BUY-npoTeasbl nonyyalT U3 coeguHeHun copmynbl 1 nytem
yaaneHns nobbix OCTaBLUMXCA 3alUTHBIX FPYNMN B COOTBETCTBMU C MeToAaMn AebnoKnpoBaHMs, XOPOLLO U3BECTHBIMU
cneyuanucTaMm. Hanpumep, keTanbHasa 3allMTHasa rpynna MoxeT ObiTb ydareHa nyTem obpaboTku coeguHeHus 1

15 KMCMOTOW B MPUCYTCTBMU MeTaHomna, unn BogHomn kucrnoTton, unm 1 H. HCI B TP, ¢ nony4YeHnem KOHEYHbIX NpoayKToB
NHrMbuTopoB BUY-npoTteasbl. CoeguHeHusa copmMynbl 1 MOryT ObiTb Takke, Kpome TOro, 3amelleHbl MeTodamu,
M3BECTHBIMU cneLuanicTam.

B ogHoM K3 BapuaHTOB HacTofILEro WU300peTeHusi, CTepeoLeHTp a. umeeT S-koHdurypauuio; r = 1; G
npencTaBnsieT coboii 3- HUTPOBeH3oncyNbdoHUM; X npeacTaBnsieT coboil n- Tonyoncynbgonun; R . u R2, BasTble

20 BMecTe, 06pasyloT LIMKIIMYECKYo CTPYKTYPY, BbIGpaHHyo 13 rpynnbl, COCTOALLEN U3:
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B sTom BapuaHTe, NpeanoYTUTENbHbIM TUNOM COEAMHEHUR copMynbl Il ABRsSieTCS NPOMEXYyTOHMHOe coeauHeHue
dopmynbl ll-a:
55 Boc -N/\I
slv:
60 CONH=T -8
Kpome TOro, B aToM BapuaHTe, NpeanoyTUTeNbHbIM TUNOM COeQUHEHUA dopMynbl 1 ABMAAIOTCA NPOMEXYTOYHbIE
coenunHeHunsa copmyn 1-an 1-b
65
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CoeguHeHne 1-b MoxeT ObiTb MOMy4YeHO MyTEM HEMNOCPEACTBEHHOrO B3aMMOAENCTBUS MeTUNNUPUAUIIOBOrO
coenHeHns ll-a ¢ cooTBeTCTBYWOLWMMU coeguHeHnamu copmynbl VI, KoHeuHbln npogykT L -735524 nonydatoT
NPeanoYTUTENBHO NyTem AebNoKNpoBaHNSA 1 NMMKONUNMPOBaHUA coeguHeHuns 1-a, kak onvcaHo B [Npumepax 10 - 11.

B Opyrom BapuaHTe HacTosillero u3obpeTeHus npemycMaTpuBaeTcsl NoryydeHWe XUparbHOrO MPOMEXYTOYHOrO
coenHeHus (S)-2-TpeT-OyTunkapbokcamuaa-4-TpeT- 6yTokcmkapOoHunnunepasunHa 1. CoegunHeHne 1 nony4awT NyTem
ob6paboTkn coneBol hopmMyrnbl (S)-2-TpeT- ByTunkapbokcammaonunepasnHa ocHoBaHveM, a 3atem Boc,O. Mpu atom,
nomumo Boc, Anga 3awmTel a3oTa MOryT ObiTb Takke UCNONb30BaHbl U Apyrie rpynnel, Takue, kak CBZ, 6eHsun, u T.0.

[MonyyeHne u BbigeneHuwe coneBoi dopmbl (S)-2-TpeT- ByTunkapbokcammanunepasnHa OCYLEeCTBNSANW HOBbIM
cnocoboM, BkIovawLmMm B ceba cnenyiolue ctagum:

(a) koHTakTUpoBaHne pacteopa (S)(R)-2-TpeT-byTunkapbokcammanmnepasnHa ¢ KUCNOTON B BOAHO-OPraHWYecKon
CMECW pacTBOpPUTENEN, rOe KUCMOTy BbIOUpaT M3 rpynnbl, coctosiwen us (+) unu (-)BUHHOW KWcroThl, (+) unu
(-)MMHBaneHow, kucnoThl, (+) wunu (-) AnbeHsonnBMHHOW KncnoTbl, D wnn L -nupornyTaMMHOBON KUCIOThl (Takke
N3BecCTHoOW kak (+) unu (-) 2-nupponuanH-5-kapborHoBaa kucnota), (+) unm (=) aun-0,0'-n-Tonyon-BUHHOK KUCMOTHI,
(+) mnn - (=) abno4Hou knucnotol,  (+) nnu (-)-10-kamcpopcynbHOHOBOM KMCMOTBI, (+) v
(-)-3-6pomo-10-kampopcybPOHOBOR KUCOTEI, K () unu (-)-xnopo-10-kamdopcynbOHOBON KUCHOTHI;

(b) HarpeBaHue cMmecK ons pacTBopeHus Mobbix 06pasyloLnxcs TBEPAbIX BELecTB;

(c) oxnaxgeHne cmecu;

(d) Bbl@eneHne ocaxaeHHbIX KPUCTanmoB U3 MaTo4HOro PacTeopa; u

(e) ecnM MaTOuYHBIA pPacTBOp COCTOMT MNpeumyllecTBeHHo K3 (S)-aHTunoga, TO yaareHWe M3 3Toro pacteopa
pacTBopuTens.

OpraHuyeckumMy  pacTBopuTenaMK, MoaAXooAWUMU AN AaHHoro crnocoba BbigeneHus, SABRAlTCA
HecMeluMBallmMecs C BOAOW  pacTBopuTenu, Takue, kak TI®d, 1,4-guokcaH, auetoHutpun, OMo,
1-MeTUn-2-NMPPONMONHOH, AMMETOKCMaTaH, aTunauetart, Cq4 CNUPTHI, TakMe, Kak MeTaHorn, 3TaHon, 1-nponaHon,
nsonponaHon, H-6yTaHomn, u BTop-byTaHon, M ux koMGuHauuu. MNpenanoYTUTENbHBIM OpraHUYeckUM pacTBOpUTENeM
aBnaetca C44-cnupT, unu cmecb Cq_4-CcNvpTa U aueToHUTpuna, a bonee npegnovTUTENBHO, eCru CNUPT BbIOUPaoT U3
1-nponaHona u 3TaHona. XoTA KOMWYEeCTBO BOAbl B BOAHO-OPraHWYECKOW CMeCWM pacTBOpUTENen MoxeT
BapbUpoBaTbCs, OAHAKO, NPEAnoYTUTENBbHO, eCni NpoueHT obbema Bofdbl B cMecu coctaBnaeT 15% unu MeHee, a
Bornee npeanoyTUTENBHO 5% NN MeHee.

B 3ToM npouecce npednoyTUTENbHO WCMOMb30BaTb OKOMO 1-3 MONSIPHbIX 3KBMBANeHTa KUCMOTbl Ha OAWH
MOMSIPHBIA  3KBUBAreEHT paueMU4eckoro nunepasvMHOBOro MPOW3BOLHOrO; NpUYEeM, 3TO KOMMYECTBO $IBMSIETCA
npeanoyTUTENbHbIM - Ana  obpasoBaHua conn  Buc-kucnoTbl. [MpegnoyTUTENbHBIMU - KUCIOTaMu  SIBNSIOTCSA
(18)-(+)-10-kamcbopcynbgoHoBass kucrota U (L)-nMporryTaMrMHOBas KUcnoTa, a Havbonee npeanodTuTenbHON
asnaetca (L)-nupornytaMmmHoBasi kKucnora.

Temnepatypbl npu ocywectBneHun craguin (b) n (c) MoryT BapbMpoBaTbCA B 3@BMCMMOCTM OT MCMONb3YeMbIX
MEeTOAOB, XOPOLLO U3BECTHbIX cneyuanuctam. B ocHoBHoM, Ansa ctagum (b) Heobxoguma TemnepaTtypa, AOCTaTouHas
Ana pacTBopeHus nobbix TBeEpAbIX BELWECTB, U AN 3TUX Lenei MoxeT GbiTe UCNonb3oBaHa TeMnepaTtypa B npegenax
oT okorno 70°C po TemnepaTypbl MeperoHKU WMCnofb3yeMoro pacTtBopuTens. HarpeTbli pacTBop ocTaBnslT Ans
MeOIEHHOro OXraXaeHUs, NPeanoYTUTENBHO, ANA eCTECTBEHHOMo OXIaXAeHUst 40 TeMnepaTypbl OKpyXatoLLeil cpeapl,
a 3aTeM, OH MOXeT ObITb AONONMHUTENBHO oxnaxaeH npumepHo ao 20 - 23°C gna ctaguu (c). HeobasaTtenbHo, B 3TOT
pacTBop MoxeT OblTb BHeceHa 3aTpaBka B Buae cooTBeTcTBytower conu nmbo (S) r nwmbo (R)
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-2-TpeT-6yTuUnkapbokcammaonmnepasnHa ans CTUMynauumM Kpuctannusauyuu. ocne BbiAeneHna KpucTannmyYeckoro
ocafka U3 MaToO4HOro pacTBopa, MOXHO OMpendenuTb, COOAePXUT UM OaHHbIl ocapjok npevMmyluecTBeHHo R, wnu S
-aHTMMNog, WCNomnb3ys, Npu 3TOM, CTaHOAPTHYIO TEXHWUKY, W3BECTHYK chneuuanuctam, Hanpumep, XuparbHbIi
BP>KX-aHanua. TepMnH "npeumyLLecTBEHHO" O3Ha4aeT 3HaHTUMOMEPHbIM U3bbITOK (3.M.) cocTtasnawowmn 90% wnu
bonee. S -aHTUNOA MOXeT ObITb 3aTeM BbiAeneH 13 ocafka, UM U3 MaTo4YHOro pacTBopa, COOTBETCTBEHHO. Hanpumep,
korga nony4varoT corlb CSA, To L -aHaHTMoOMep KpuCTannuayeTca U3 pacteopa, a korga obpaayetcs conb L -PGA, To S
-3HaHTMOMep OCTaeTcsl B MaTOYHOM pacTBope, a R-sHaHTWoMep BbinagaeT B ocafok B BuAe kpuctannos. Cnocobbl 1
NMPOMEXYTOUHbIE COeAMHEHUS HacTosLlero U3obpeTeHuss npedHasHaqdeHbl Ans MNOMyYeHUst KOHEYHbIX MPOAYKTOB,
koTopble MOryT ObiTb MCMONb30BaHbl ANa WHMMGMpoBaHus BUY-npoTteasbl, Ana npegynpexaeHns Unv nedveHust
WHEKLMIA, BbI3bIBAEMbIX BUPYCOM MMMyHoaedunuyuTa Yenoseka (BUY), n ona nedveHns nocnenyroLmnx naTonorm4eckmnx
cocTosiHui, Takmx, kak CIULO, B Hactoswen 3asske, nedeHne ClWOa, nubo npepynpexpgeHne unu nedeHne
BWY-nHbekyuin paccMaTpuBaeTcsl Kak YacTHbIM Criydal, U He orpaHudMBaeT Ooree LUMPOKWNA CMeKTP BO3MOXHbIX
COCTOSIHUI, BbI3biBaeMblx BWY-nHdbekuneld, a mmeHHo, CMLO, ARC (CNW-accouMMpoBaHHbBIR KOMMMEKC), Kak
CUMMNTOMAaTUYECKUI, Tak 1 B6eccUMNTOMHBIN, a Takke dakTuydeckas UM noTeHuuanbHas yrposa 3apaXeHus BUpYCcoMm
BWY. Hanpumep, koHeudHble NpopdyKTbl, KOTOpble MOryT ObiTb NOMyYeHbl C NMOMOLLBK CMOCOBOB U MPOMEXYTOUHBIX
CoenUHeEHN HacTosilLero n3obpeTeHunsl, ABNSATCA NOAXOAALUMMU Ans neveHus nogospeBaembiX BUY-uHdpekuni,
KoTopble MOMMM GbITe Bbl3BaHbl NonagaHueM B opraHuam BUAY, Hanpumep, npu nepenuBaHWn KpoBKW, TpaHCNMaHTauum
opraHoB, obmMeHa U3NoNorMvecknx XUAOKOCTeW, YKycax, Cllyd4alHOM YKOre WMo, Wnu BO BpPeMs XWpYpru4eckomn
onepauuu.

KoHeuHble npopykTbl, MHrMGupylowmne BUY-npoTeasy, MoryT ObiTb Takke WCNONMb30OBaHbl ANA MNOMYYEHUs K
NpoBeAeHNs CKPUHUPYIOLLMX aHarnv3o0B Ha NpOTUBOBUPYCHbIE COEAMHEHNs. Hanpumep, STU KOHeYHble NPoayKTbl MOryT
ObITb MCNONb30BaHbl AN BblAeneHns pepMeHTHbIX MyTaHTOB, KOTOpbIE SBMSAIOTCA MPEKPacHblM UHCTPYMEHTOM Osi
noucka Gornee CUNbHbIX NPOTUBOBUPYCHBIX coeanHeHUn. Kpome Toro, aTv npogyKTbl MOryT ObiTb MCMNOMb30BaHb! ANS
YCTaHOBMEHUSI WX OnpeneneHvsi CanToB CBA3bIBaHWUS APYrMX MNPOTUBOBUPYCHbIX areHToB ¢ BWY-npoteason,
Hanpumep, MyTeM KOHKYPEHTHOrO WHrMbupoBaHus. Takum o6pa3oM, KOHeYHble NpodyKTbl, KOTOpble MOryT ObiTb
Mony4YeHbl C WUCMONb3OBaHUEM MeTOOOB W MPOMEXYTOUHBLIX COeAMHEHUN HacTOosALLEero M3obpeTeHusl, ABMAKTCA
KOMMepYeCKUMU MPOAYKTaMU, NpegHasHa4YeHHbIMU N5 NPogaXy B LenaxX UCTONb30BaHUs KakK yKa3aHo BbiLLe.

CoennHeHna-uHMbuTopbl BUY-npoTeasbl, koTopble MOryT ObiTb MorydeHbl C WCMOMb3OBaHMEM METOAOB U
NPOMEXYTOMHbBIX COEAMHEHUI HacToAWero M3o6peTeHusa, packpbiBalotca B EPO 541 164, CoeguHeHus,
uHrMbupytowne BUY-npoTeasy, MoryT ObiTb BBedeHbl NauWMeHTaM, HYXOAalWUMCs B TakOM JleYyeHun, B BuAae
dapmaLeBTUYECKUX KOMMO3MLUNA, codepXalnx dapmMaLeBTU4eCcKn MNpueMrnemMbll HOCUTENb W TepaneBTUYecKU
3abheKTUBHbIE KONMMYECTBA LAHHOTO COEOMHEHMA WK ero chapmayeBTUYeckn npuemnemon conu. B EPO 541 164
packpblBaloTCa nogxogsiine dapmaleBTUYECKNe KOMNO3MLMK, cnocobbl X BBeAEHWS, a Takke coneBble dopmbl U
[03bl COEOUHEHNN-UHIMBUTOPOB.

CoenuHeHus1 HacTosiLero U3obpeTeHnss MoryT KMMeTb achMMeTpu4eckue LeEeHTpbl M NPUCYTCTBOBaTb B BuAe
pauemaToB, paueMUYecknX cCMecel, a Takke B BuAe OTAErNbHbIX ANacTepeoMepoB WM SHaHTMOMEPOB, Mpu4eM, Bce
yka3aHHble hopMbl BXOOAT B 06beM HacTosLwero nsobpeTeHns.

Ecnun B kakol-nn6o coctaensowen Yyactn unu B dopmynax | - VIl ogHoBpeMeHHO npucyTcTByeT Gonee Yem -OgHO
nepemeHHoe (Hanpumep, apwun, retepouukn, R, R1, R2, n, X, n T.N.), TO ero onpeneneHne B KaOgoM criydae He
3aBUCUT OT OnpeaeneHnst opyrux nepeMenHbix. Kpome Toro, koMbuHauum 3amectutenei W/unm nepemMeHHbIX SBNSoTCs
AOMNYCTMMbIMW TOMbKO B TOM Crlyyae, ecriv Takue KomOrHaumm NpMBOAAT K NonyyYeHnto cTaburbHbIX coeguHeHnin. Ecnn
3TO He oroBopeHo 0cobo, TO MCMOMb3yeMblA B HAcTosALEeM OMUCaHMM TepMUH "ankun' o3HavaeT HacblWweHHble
anudgartuyeckne yrneBoaopoaHble rpynnbl C PasBeTBMEHHOW WM NPAMON Lenbio, UMelLlme onpeneneHHoe Yucro
atomoB yrmepoga (Me - metun, Et. -stun, Pr -nponun, Bu -6ytun, t -Bu. -TpeT-OyTun); TepMuH “ankokcu"
O3HayaeT ankuibHylo Trpynny € YKa3aHHbIM 4UCIIOM aToMOB Yyrrepofa, CBA3aHHbIX MOCPEeACTBOM KUCIIOPOLHOrO
MOCTUKa; @ TEPMUH "LUMKNoankun" o3Ha4aeT HacbilWeHHble KombLeBble rpynnbl, Takue, Kak LMKIonponun, LuknobyTun,
uuknoneHTun, yuknorekeun (Cyh), n yuknorentun. TepMuH "ankeHun" o3HavaeT yrneBofopoaHble rpynnbl NPpMOn Unm
pas3BeTBEeHHON KOHpUrypaunum ¢ OAHOW UMM HECKONbKUMU YINepoa-yrnepoaHbIMU ABOMHBIMU CBA3SMM, KOTOPbIE MOTYT
NMpUCYTCTBOBaTbL B M0GOW CTabUNbHOM TOYKe Lenu, Hanpumep, Takue, Kak STEHWUN, NponeHun, 6yTeHWn, neHTeHun, 1
T.n. TepMuH "ankuHun" osHayvaeT yrrneBOAOPOAHbIE rPYNMbl NPAMON UMM Pa3BETBIEHHON KOHMUIypauum ¢ ogHON unn
HECKONMbKUMU YrIepoa-yriepoaHbiMU TPONHLIMU CBA3AMU, KOTOPbIE MOTYT NPUCYTCTBOBATL B M0G0 cTabunbHOW Touke
uenu, Hanpumep, Takve, Kak 3TWHWUAM, NPOMWHWUAM, OYTUHWM, NEHTUHWM, U T.N. TepMuH "ranoreH’, Mcnonb3yemblii B
HacTosilLeM onucaHuu, o3HavaeT ¢Top, Xrop, 6pom, 1 nod. Micnonbayembll B HAcTOsILLEM ONUCaHun TepMuH "apun’
o3Ha4vaeT denun (Ph) unu HadpTun.

Mcnonb3yemble B HacTosiLLeM OnMCaHUn TEPMUHbI "reTepolnkn” nnm "reTepounKiMYecknin’ OTHOCSATCS, €Cnn 3TO He
OroBOpeHo 0co60, K CTabunbHOM 5 - 7-YNEeHHOW MOHO- UNKU BuuMknudeckor unm 7-10-UneHHON OGULUKNMYECcKon
reTepoLMKIIMHECKON KOmbLEeBOW cucTeMe, B KOTOPON Nioboe KobLo MOXET ObiTb HAChILLEHHBIM UMM HEHACHILLEHHBIM, 1
koTopas COCTOUT U3 aTOMOB yrrepofa u 1 - 3 reTepoatomoB, BbiGpaHHbIX M3 N, O 1 S, roe reTepoatoMbl a3oTa U cepbl
MoryT BbiTb, HO HeOGsI3aTeNlbHO, OKWUCIEHbI, B reTepoaToM asoTa MOXeT ObiTb, HO Heoba3aTenbHO, KBaTePHU3NPOBaH,;
npuyeM, ykasaHHas cucTema BKNioyaeT B cebs OuuuknMdeckyto rpynny, B KOTOpoW mnboe M3 BbilleykasaHHbIX
reTepoLMKIIMHECKNX KOMel, KOHOEHCUpPoBaHO € OeH30mMbHbIM KoMbLOM. [eTepounknuyeckoe KonbLo MOXeT ObiTb
npucoegnHeHo B mOOOM reTepoaTtoMe WM aTtome yrrepoaa, KOTOpbIM cnocobcTByeT obpaszoBaHuio cTabunbHom
CTPYKTYpbl. [pvMepamMu TakuxX TreTepoLUKITMHECKMX SMEMEHTOB SABMAKTCA MUNEPUAVHWUM, NUNEepasuHuI,
2-okconunepasuHWn, 2-  OKCOMUNepPUAWHWIT,  2-OKCOMUPPOSIOOAWHUI,  2-OKCOa3enWHWI,  asenuHwum,  NUpponusm,
4-nUnepnaoHUn, NUPPONMAUHUI, NUPAa3oNWUA, NUPa3oNUAVHUA, WUMWAA30MU, WUMUAS3ONUHWM, WMUOA30NMONHNR,
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NMUPWANM, MUPE3UHWUA, NMUPUMUAUHUN, MUPWUOA3UHUI, OKCA3OMWUM, OKCA3OMUAWHWUI, W30KCa30nur, W30KCasonuanmHun,
MOPGONUHUM, TWUA30MWUMN, TUa3ONW&WUM, W30TUA3OMNUM, XUHYKMUOWHWA, W3OTUa30NUAWHUM, WHOOMWUM, XWHOMUHWM,
U3OXUHONUHUM, GeHauMuoasonun, Tuaavasowun, GeHsonupawun, 6GeHsoTuasonun, 6GeHsokcasonum,  dypun,
TeTparnapodypun, TeTparngponupaHun, TUeHUN, OGEeH30TMEHWUN, TWaMOPONUHWAM, TUaMOPMOMMHUICYBGOKCKA,
TUaMOPONMHUIICYNBGOH, U oKkcaanasonun. MopdonuHO - 3TO TO e camoe, YTO U MOPAPONUHUIT.

Huxe, noapobHO onucaHa TUNUYHas METOAMKA SKCMEPUMEHTOB C UCMOMb30BaHNEM HOBOTO crnocoba. ATa MeToamka
onucaHa Niillb B Ka4ecTBe WNMCTpauuy MeTofda HACTOSALEro M3oBpeTeHus, U He OOMKHa paccMaTpuBaTbCsl Kak

HEeKOoe orpaHn4eHne I/I306peT6HVIF| .
0
COCE
N

Mpumep 1
. T\

MNony4veHne amnpa 7
J) QCH3y s
l H7
1 AN

PactBop (-) -uuc-1-ammHouHgaH-2-on'a 11 (884r, 5,93M) B 17,8n cyxoro TeTparvgpodypaHa (KF = 55mr/mn) u
TpuatTunamuHa (868mn, 6,22M) B 50-nUTPOBON KPYrMOQOHHON KonbGe, CHabGXEHHOW TepMonapoW, MexXaHWYecKow
MeLLankon, YCTPOMCTBOM ANl Brycka asoTa, M 6apboTepom, oxnaxaanu Ao Temnepatypoel 15°C. 3atem, B TedeHue
75MUHYT K pacTBopy gobaensnu 3-cdbeHunnponnonunxropug (1000r, 5,93M), nogoepxusas npu 3TOM BHYTPEHHIOK
Temnepatypy 14 - 24°C c nomolwbto oxnaxgawuwen 6aHn 13 nbga/sogbl. [Nocne saBeplieHns nobaeneHusi, cmech
BblaepxmBanu B TedeHne 30MMHYT npu Temnepatype 18 - 20°C, a 3ateM aHanuanpoBanu ¢ nomowsto BPXXX-aHannaa
Ha nc4yesHoBeHWe coeguHeHuns 11.

Xon peakunn Npocrexusanu ¢ NOMOLUbK KUOKOCTHOW XpomaTtorpacun BbICOKOro paspelleHns (PKXBP-aHanus):
25cm-konoHka Dupont C8-RX; auetoHutpun/10MM (KH,PO4/KoHPO,) (60 @ 40) npu 1,0mn/MuH.; o6beM Bnpbicka =
20mn; getekums = 200HMm; npurotoBrieHne obpasuos = 500 X-pasBeneHue. NpnbnmantensHoe Bpemsa YAEPKUBaHUS:

N

\\NHZ
X OH Et;N

Il],'o

Y
NN

o

Bpema yaepxueanusa (MuH.)  NaeHTudukayms
41 rMapoKeuammng,

6,3 uuc-amuHouHaaHon

PeakuynoHHylo cmecb oOpabatbiBanu napa-TonyorncynbgoHatoM nupuauHus (241r, 0.96M, 0,163kB.) W1
nepemelwwBany B TedeHue 10mMuHyT (pH cmecu nocne passefeHna 1mn obpasua paBHbIM 06beMOM BOAbl COCTaBMAN
4,3 - 4,6). MNocne pobaeneHnsa 2- meTokcunponena (1,27n, 13,24M, 2,23KkBUBaneHTa), PeakLUNOHHYIO CMECb Harpesanmu
ao 38 - 40°C B TeyeHne 2 4acoB. [locrie 3Toro, peakUMOHHYlD CMecb oxnaxaanu Ao Temnepatypbl 20°C, un
pacnpepensnu mexgy atunaueratom (121) u 5%-HblM BoaHbIM pacTBopoM GukapboHaTa HaTtpusa (10m). MonyyeHHyio
CMecb nepeMellnBanv, a crou OoTAenanu. IOTunaueTaTHbI 3KCTPakT npomMbiBanu 5%-HbiIM BOAHLIM PacTBOPOM
OukapboHaTa HaTpusa (10n) u Bogol (4n.). 3aTem, STUNaUeTaTHbIA SKCTPaKT ocylanu nyTeMm AUCTUMNAUUK npr
aTMocepHOM AaBreHWW, a pacTBOPUTENb MEHSNN Ha LUMKMorekcaH (nonHbli oobem okono 30m) . o okoH4YaHWuM
AUCTUNNALUN U KOHUeHTpupoBaHusa (20%-Hblli obbem OT ofbema 3KCTPaKkyuMu 3TunauyetaToMm), ropsyuin
LMKIOreKCaHoBbI pacTBOp MeAneHHo oxnaxgdanu go 25°C ana kpuctannusauun npopykta. 3atem, CycneHauto
oxnaxganu o temnepatypbl 10°C, 1 BbigepXUBanNu B TedeHWe ogHoro Yaca. MpogyKT Bbidensanu nytem dunbTpauum,
a CbIpoii ocadok Ha cunbTpe npombiBanu xonogHbiM (10°C) uuknorekcaHom (2 5 800mm). MNpombiTbin ocagok Ha
dunbTpe ocylanu B Bakyyme (26Mm.pT.cT.) npu Temnepatype 40°C, n nonydanu 1,65kr auetoHnpga _7_ (86,4%, 98%
nnowans (BPXXX-aHarua)). TH- AMP (300,13Mry, CDCls, rnaBHblii potamep): § 7,36 - 7,14 (m, 9H), 503 (g, J =
44,1H), 4,66 (M, 1H), 3,15 (m, 2H), 3,06 (wwmp.c., 2H), 2,97 (M, 2H), 1,62 (¢, 3H), 1,37 (¢, 3H); '3C-AMP (75,5MIy,
CDCl3, maBHbIl poTamep): §c:168,8, 140,9, 140,8, 1406, 128,6, 128,5, 1284, 127,11, 126,3, 1258, 1241,
96,5, 78,6, 65,9, 384, 36,2, 31,9, 26,5, 24,1. AHanua ana C 14Hy3NO,: BbucneHo: C 78,47; H 7,21; N 4,36;
HanpeHo: C 78,65; H 7,24; N 4,40.

Mpumep 2

MupasnH-2-TpeT-OyTunkapbokcamug 13

1 — "
N/

Coon =
€0 N ConH-1t- B

12 13
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2-MupasunHkapboHoBas kucnorta 3,35kr  (27M)
Okcanunxnopua  3,46kr (27,2M)
TpeT-ByTunamun (KF = 460mkr/mn) 9,36n  (89M)
EtOAc (KP = 56mkr/mn)  27n
OM® 120mn

1-MponaHon 30N

KapboHoByto kucnoTy 12 cycneHaupoBanuv B 271 sTunauetata n 120mn IM® B 72-nnTpoBoIi TpexroprioBon konbe,
CHabXeHHON MexaHU4ecKoW MeLlankoi, B aTMocdepe asoTa, a 3aTeM, CycrneHsunio oxnaxaanu go Temneparypel 2°C. K
Nony4YeHHON cycneHann Ao6aBnsanm okcanunxnopua, Noanepxmeasa npu aTom Temnepatypy 5 - 8°C.

[obaBneHne 3aBeplanu Yepe3 5 yacoB. B npouecce ak3oTepmuyeckoro gobaeneHuns eobigensanca CO n CO .
ObpasoBaBluasica consHas KucrioTa MpucyTcTBoBana B pacTBope B Oonbluom korudecTBe. [MpucyTCTBYHOLINUM
OCafIkOM,BEpOoATHO, ABMANAacb MMAPOXSIOpPMAHAaa Cconb XfopaHrugpvga nupasuHa. AHanua Ha obpasoBaHue
XropaHruapmaa OocylWecTBnsSnM nyTeM raweHuss ©Ge3BopgHoro obpasuya 3ToW  peakuum € UCMoSib3oBaHWeEM
T-6yTunamuHa. Mocne 3aBeplueHnUa peakymun octaBanock < 0,7% kucnotbl 12.

AHanua Ha 3aBeplUeHne obpa3oBaHus XropaHrapyvaa ABMASeTCs BaXHbIM, NOCKOMbKY HelaBeplleHHasi peakuus
NPUBOAUT K 0Opa3oBaHnto BUc-TpeT-OyTUNoKCaMmaHbIX NpUMECEN.

Xoa peakymm mMoxeT ObiTb npocrnexeH ¢ nomowpto BPXKX: 25 cm-konoHka Zorbax Dupont RXC8 npu ckopoctn
notoka 1MI/MUH, N geTekumun npu 250HM; NMHenHbIR rpagneHT: oT 98% 0,1% BogHoro H3PO, n 2% CH3CN go 50%
BogHoro H3POy4 1 50% CH3CN npu 30MuH. Bpemsa yaepkuBaHus: kucrota 12 = 10,7MuHyT, amug 13 = 28, 1MuH.

PeakumoHHylo cMecb BbiAepXUBanu B Te4deHue ofHoro 4Yaca npu Temnepatype 5°C. [lonydeHHylo cycrneHsuio
oxnaxganu fo Temnepatypbl 0°C u pobaensanu TpeT-OyTunamuH, Tak, 4ToObl BHYTPEHHSS TemnepaTtypa
nogaepxunsanacb Huxe 20°C.

Mockonkbky peakuusa Gblna o4eHb 3K30TepMUYHOW, TO AN AobaeneHus Tpebosanock 6 YacoB. Hebonbluas YacTb
obpasoBaHHoOro rugpoxropuaa TpeT-6yTunaMMoHnsa Beinagana U3 peakuuu B Buae XronbeobpasHoro 6enoro TBepaoro
BelllecTBa.

[Mocne aToro, cMeck BbiaepXxusanu npu Temnepatype 18°C B TeyeHue ewwe 30MUHYT. OcaxaeHHble conv aMMOHUSA
yoansanu nytem cunbtpauyun. O6pasoBaBLUMACA OCafok Ha dunbTpe npombiBany 12 nuTpamu aTunauerara.
O6bennHeHHble opraHuyeckrne dasbl npoMbiBann 6 nutpamun 3%-Horo GukapboHaTa HaTpus U HacbIWEHHbIM BOOHbIM
pacTBopom xropupa Hatpua (2 o 2n). OpraHundeckylo dpasy obpabatbiBanu 200 rpammamu yrnepoaa G60 Darco
dunbTpoBany Yepes SAolka Floc, n obpasoBaBlUIMACA OCadoK Ha UibTPe NpoMbiBanv 4 nutpamu sTunayetara.
O6paboTka yrnepogomM ahekTUBHO yaanana cnabblil NypnypHbIA OTTEHOK NpoaykTa.

OtunauetatHbli  pactBop 13 koHueHTpupoBanu npu 10mBap Oo 25% nepBoHadanbHoro obbema. [locrne
pob6asnenus 30n 1-nponaHona, AUCTUINALMIO NPOAOIKanM A0 NONyYeHUs: kKoHeuHoro obbema 20r.

Ha aToii ctaguu, EtOAC 6bin Huxe rpannusl aeTekun npu TH-AMP (< 1%). BHyTpeHHAs TeMnepaTypa npu 3aMeHe
aToro pactBoputens coctaensna < 30°C. PactBop 1-nponaHona/atunauetara (13) 6bin cTabunbHeIM 40 TeMnepaTypbl
NEePEroHKN Npu aTMoChEPHOM AaBMEHUN B TEHEHNE HECKONBKUX AHEN.

B pesynbTate BbinapuBaHWa anvkeoT MofyyYanu TBepAoe BeLecTBO KopuyHeBaToro LuBeTa, T. nn. 87 -
88°C; 13C-AMP (75Mry, CDC13, m.4.): 161,8, 146,8, 145,0, 143,8, 142,1, 51,0, 28,5.

Mpumep 3

pay.-2-TpeT-byTun-kapbokcammg-nunepasuH 14

H
[:1 = O
—— T
P .
CONHE ~ B :'! CONHYE - By
13

14

MaTepwuansi:

Mupasun-2-TpeT-6yTunkapbokcamug 13 (2,4kr, 13,4M) B 1-nponaHonoBom pacteope 12n 20% Pd(OH),/C n 144r
16macc.% Bogbl.

PactBop nupaaunH-2-TpeT-6yTUnkapbokcammaa 13 B 1-nponaHorne nomellany B aBTOKaB eMKOCTbIO 5 ranmoHoB (~
18,9 mnTpoB (amepuk.) [Mocne pobGaeneHWa kaTanusaTopa, CMeCb TMAPUMpOBanu nod AaBneHuem Bogopoaa
40chyHT/KB.AtoNM (2,812kr/cM?) (3 aTMocdepbl) Npu TemnepaType 65°C.

Uepes 244. peakunn Obiio N3pacxofoBaHO TEOPETUHECKOE KONMMYECTBO BOAOPOAa, a rasosas xpomatorpadus (MX)
ykasblBana Ha npucytctBue < 1% coeguHeHunsa 13. 3arem, cMecb oxnapanu, npodyBanu a3oToM, a Katanuaatop
yoansanu nytem dunetpauyun depes ,Solka Floe. lNocne atoro, katanusatop nNpombiBanyu 2 nMTpaMu TeEnnoro
1-nponaHona.

Bbino obHapyxeHo, 4TO KCnofb3oBaHWe Tennoro 1-nponaHona Ha CTaAuu MPOMbIBaHWA ocagka Ha unbTpe
ynydwaet unbTpaunio, N CHXaeT NoTepy NpogyKTa Ha STOM ocafke.

Xoa peakuyumn npocrexusann ¢ nomowlbto rasosow xpomatorpadun (MX): 30 m-kornoHka Meoacore ot 100°C pgo
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160°C npu 10°C/MuH., BbliaepkmBaHne = SMUHyT, a 3atem npu 10°C/muH. o 250°C; BpeMs yAepXUBaHUNA: coeanHeHne
13 = 7,0MuH., coeanHeHne 14 = 9,AMnH. Xog peakunun MOXKeT OblTb TakKe MPOCMEXEH C NMOMOLLBK TOHKOCNOWHON
xpomatorpacpum (TCX) ¢ ucnonb3oBaHuem B kadecTBe pactBoputena EtOAc/MeOH (50 : 50), a B kadecTBe
NPOABIAIOLLEro pacTBOpPUTENS HUHIMAPWH.

BbinapvBaHue anvkBOT ykasbiBaro Ha TO, YTO BbIXOA NOcCre amuaupoBaHusa U rugpupoaHusa coctaenan 88%, a
KOHLeHTpaunsa O coeanHeHus 14 coctasnsana 133r/n.

[Mocne BbinapuBaHus anuKBoT ObINO nony4veHo coeaunHeHne 14 B Buge Genoro TBepgoro BewecTsa, T.nna. 150 -
151°C; 13C-AMP (75Mry, DoOmnn.a.): 173,5, 59,8, 52,0, 48,7, 45,0, 44,8, 28,7.

Mpumep 4

Conb (S)-2-TpeT-6yTnn-kapbokcamua-nunepasnH-6uc (S)-KaMdaapcynbobOHoaoﬁ kucnotbl (S)-15

2(9)-csh (1 2(+)-cshA

CONHE ~Bu CONHt - Bu

14 15

Marepuanel:
PactBop pauemuy.-2-TpeTt-6yTun-kapbokcamua-nunepasuHa 14 B 1-nponaxone (B 25,5 kr pacteoputens) 4,10kr (22,12M)
(S) - (+) -10-KamdpapcynbcoHoBas kucrnota  10,0kr (43,2M

1-MNponaHon 12n
AueToHuTpUn 39n
Boga 2.4n

PactBop amuHa 14 B 1-nponaHone 3arpyxanu B 100-nuTpoBylo Konby, CHabXeHHYlo KOHLEeHTpaTopoM
nepuoamnyeckoro aeicTeus. MonyyeHHbI pacTBOp KOHLEHTpUpoBanu npu 10mGap (104Ma) u Temnepatype < 25°C fo
o6bema, NpUbnuanTensHO paBHOroO 12 NMUTPOB.

Ha aton ctaguu, NpodyKkT ocaxpaarcs U3 pacTeBopa, HO CHOBa MocTynarn B pacTBOp, KOTAa CMeCb HarpeBanacb Ao
TemnepaTypbl 50°C.

AHann3 roMoreHHbIX anuKBOT yKasbiBan Ha TO, YTO KOHLUeHTpauusa amumHa 14 coctaensna 341r/n. KoHueHTpayuio
onpegensanu ¢ nomolsto BPXX: 25-cm konoHka AXC8 Zorbax Dupont npu ckopoctn noToka 1,5Mn/MuH., 1 getekuunn
npu 210HM; nsokpatuyeckas cmeck (98/2) CH3CN/0,1% BogHoro H3PO,, Bpems yaepxuBaHua amuHa 14 : 2,5MUHyT.

Mocne gobaeneHns ayeToHuTpuna {39m) 1 Boabl (2,4n) nonyyanu Npo3payHblii, Crierka KOpUYHEBaTLIN PacTBop.

OnpegeneHve copepXaHua Bogbl nyteM TuTpoBaHua Kapna duwepa un oTHoweHna CH  3CN/1-nponaHona
nytem 'H-AMP-cymmupoBaHus nokasario, 4to oTHoleHne CH 3;CN/1-nponaHon/H,O coctaensno 26/8/1,6.
KoHueHTpauma B pacTBope coctasnsna 72,2r/n.

[Mocne storo, B TedeHne 30 MUHYT, YeTblpbMs nopunamMmn 3arpyxanu (S)-10-kamdapcynsoHOBYO KACNOTY Npu
20°C. Mocne po6aeneHnss CSA, TemnepaTypy nosbiwanu go 40°C. Yepes Heckonbko MWUHYT 06pa3oBbIBarncs ryctown
Genblii ocagok. ATy Gernyto cycneHsnio Harpesanu Ao Temnepatypbl 76°C ons pacTBoOpeHusl BCeX TBepAblX BeLecTB, a
3aTeM, Crerka KOpMYHeBaTbI PacTBOP OCTaBMANKM Ha 8 YacoB Ans oxnaxgeHus go 21°C.

Mony4YeHHbIR NpogyKT ocaxpanu npu Temnepatype 62°C. 3artem, npogykT cduneTpoBanu 6e3 oTcTaMBaHusi npu
Temnepatype 21°C, a obpasoBaBlMACA OCagoKk Ha uUnbTpe MpoMbiBanvM 5 nUTpamMy CMecu pacTBopuTenen us
CH3CN/1-nponaHona/H,0O (26/8/1,6). MNocne ocywwku npu Temnepatype 35°C B BakyyMHON ne4n C NpodyBKOW a30TOM
nonyyanu 5,6kr (39%) coeavHeHus 15 B Buge 6enoro Kpuctannmnyeckoro TBEpAoro BellecTsa ¢ T. nn. 288 - 290°C (c
pasnoxennem). [o]p2® = 18,9 (¢ = 0,37, H,0); '3C-AMP (75MIy, D,OmnH.A.): 222,0, 164,0, 59,3, 44,9, 533,
49,0, 48,1, 43,6, 43,5, 43,1, 40,6, 40,4, 28,5, 27,2, 25,4, 19,9, 19,8.

OHaHTUOMepHbIN 136bITOK (3.1.) BewecTBa cocTtaBnan 95%, B COOTBETCTBUM C HWKeCrenylowWwuM XuparnbHbIM
BP>XX-aHanusom: anuksoTy coeaunHeHus 15 (33mr) cycneHguposanu B 4mn EtOH u 1mn TpuatunamuHa. lNMocne
pob6aeneHuss Boc,O (11Mr), peakUMOHHYO CMeCh BbiAEpXMBanNM B TedeHWe ofHOro 4aca. PacTBopuTenb MOMHOCTbLIO
yoansanu B BaKyymMe, a OCTaToK pacTBOpsnM npubnuantensHo B 1mn aTunadetarta, U unbTpoBanv Yepes
MacTepoBCkyto NUNETKY C ABYOKUCHIO KPEMHUS, UCMOMb3ys B KadyecTBe 3r0eHTa aTunaueTart. BoinapeHHbl npogykT
pasfgensanu Ha dpakyMy U CHOBa pacTBOPANU B rekcaHe ( ~1 Mmr/mn). OHaHTMOMepbl oTAenanu Ha koroHke Daicel
Chiracell AS, ucnonbayss cuctemy pacTtBoputeneil ua rekcaHa/1PA (97 : 3), npu cKOpoCcTM noToka 1MI/MWUH., ©
aetekumn npy 228Hm. Bpemsa yoepxmaHusa: sHaHTnomep S = 7,4MUH., R = 9,7Mu1H.

Mpumep 5

(8)-2-TpeT-byTUnkapbokcamuna-4-TpeT-6yTunokcmkapboHun-nunepasunH 1 ns conun 15
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H
N, 2(9-CSA (35,0 :
-——-—__} S
N CONHE - B
N7 TCoNHL -Buw H
H 4
15

Martepuansi:
(8) -2-TpeT-byTUn-kapbokcamma-nunepasuHa 6uc (S)-(+) -CSA-conb 15, 95% s.1. 5,54kr (8,53M)
[wn -Tpet -6yTH N kapboHat 1,86kr (8,53M)

Lacamas
EtzN 1,95n (42,6M)

Aldrich
EtOH (abcontoTHbIA STUMOBLIV CIUPT) 55n
EtOAc 2 nutpa

K conu (S) -kamdpapcynegoHoBol KucnoTtbl (22) B 100-nMTpoBOR Tpexroprion konbe, cHabXeHHON KanenbHon
BOPOHKOW, B aTMocdepe a3oTa, gobaensanu EtOH, a 3atem TpuatunaMmmH npu Temnepatype 25°C. TBepaoe BeLECTBO
pacTBopanu cpasy nocre gobaesneHua TpuatunammHa. Boc;O pactBopanu B sTunauetaTe U 3arpyxkanu B KanerbHyto
BOPOHKY. 3aTeM, fgobaensanu pacteopg Boc,O B EtOAC Takum obpasoM, 4Tobbl TemMnepaTtypa nogaepXxusanack Huxe
25°C. NobaeneHune npoBogunun B TedeHne 3 vacoB. [Nocne 3aBeplueHns nobaeneHnsa pacteopa Boc20, peaKkuMoHHYo
cMech BblepXuBanuv B TedeHue 1 yaca

Xon peakumn MoxeT ObiTb npocnexeH ¢ nomolbio BPXKX: 25- cm konoHka PXC8 Zorbax Dupont npu ckopoctn
notoka 1MN/MWH., N AeTekuun npu 228HM; nsokpatuyeckasd cmecb (50/50) CH 3CN/0,1 M KH,PO4, AoBeadeHHaa Ao
pH=6,8 nyTem gobGasneHua rugpokcuaa Hatpusa. Bpema yoepxunsanus coeguHeHust 1 = 7,2MUH. XnparbHbll aHanua
OCYLLIECTBISANM C UCMONb3OBaHMEM TON e CaMOW CUCTEMbI, ONWCaHHOW B Npedbigyllel ctaguu. Xog 3TON peakuuu
Takke MoXeT ObITb NpocnexeH ¢ nomolso TCX ¢ ucnonb3oBaHneM B kadecTBe pactBopuTena 100% stunauyetata (Rf
=0,7).

PactBop KoHUeHTpupoBanu npubnuantensHo o 10 nuTpoB npwu BHYTPEHHeN Temnepatype < 20°C B
KOHLiEHTpaTope MNepUoOMYEcKoro AeiicTBUS B Bakyyme npu 10MGap (10 #Ma). MepekniodeHne pacTBOPUTENS
OCYLLIeCTBNSANM NyTeM MeanieHHoro npopdyBaHus B 20 nuTpax STunayetata U NOBTOPHOTO KOHLEHTPUPOBaHWA
npubnuautensHo Ao 10 nuTpoB. PeaKuyuoHHylo cMmecb npoMbiBanu B 3KCTpakTope 60 nuTpamu sTunauertata
OpraHudeckyto dasy npombiBanin 5% BoaHbiM pactBopoM Nap,COs (16n), auctunnuposaHHoW Bomow (2 o 10n), u
HacbILEeHHbIM BOAHBIM PacTBOPOM Xxropuaa HaTtpusa (2 4 6n) . OBbeanHeHHble BOAHbIE NPOMbIBKM MOABEPranu
obpTHOMY 3KcTparMpoBaHuio 20 nNUTpamu 3STWUNaueTa, a opraHudeckylo asy npombiBany Bofon (2 y 3m) wu
HacbILEeHHbIM BOAHLIM PacTBOpoM xropupa HaTtpus (2 o 4n). O6beduHeHHble JTUnaLeTaTHble IKCTPaKThl
KOHLIEHTpUpOBanu B Bakyyme npu 10 mGap (104Ma) npubnnantensHo fo 8 nuTpo B 100-NMUTPOBOM KOHLiEHTpaTope
nepuoan4eckoro AelcTBUA ¢ BHYTPeHHe!W Temnepatypol < 20°C. PacTBopuTenb Nepeknoyani Ha LMKrorekcaH nytem
MeOIeHHOro NpoAyBaHUs nNpubnuanTernsHo B 20N LUKIorekcaHa v MOBTOPHOMO KOHLIEHTPUPOBAHWSA NpMONUanTensHO
po 8n. K cycneHann pgobasnsanv 5n umkrorekcaHa u 280mMn sTunauertara, M 3Ty CMeCb HarpeBanu o TemnepaTtypb
MeperoHkn, Korga Bce BellecTBa ObiMu pacTBopeHbl B pacTBope. [lonydeHHbIli pacTBop oxnaxpanu, a 3aTtem
pobaensanu 3atpaeky (10r) npu 58°C. 3Ty cycneHanto oxnaxganu o 22°C B TeveHne 4 4acoB, U NpoayKT Bblgensnm
nyTem dounbTpayMm nocne BoigepxmBaHusa B TedeHne 1 vaca npu Temneparype 22°C. Ocagok Ha dmnbTpe npoMbiBanm
1,8nMMTpamMu UMKIorekcaHa 1 ocyllanu B BakyyMHOW neuu npu Temnepatype 35°C, ncnonb3ysa npodyBKy a3oToM, B
pesynbtate 4Yero nonydanu 1,87kr (77%, > 99,9% nnomaqb (BP>XX-aHanus), A-usomep Huxe ypoBHA OeTeKuun)
coeguHeHna 1 B BUOe crnerka KopMyHeBaToro nopoLUKa. [a]D = 22,0° (¢=0,20, MeOH), T.nn. 107°C; '3C-AMP (75Mrw,
CDCl3, mnH.g.): 170,1, 154,5, 79.8, 58,7, 50,6, 46,6, 43,6, 43,4, 28,6, 28,3.

Mpumep 6

(8)-2-TpeT-byTUn-kapbokcamma-nunepasmnH- 6MC(L)HMpOEﬂyTaMMHOBaH kucrota 16

2L -PGA

H
[NJ\ L PGA
ﬁ CONHE - Bu CONHt - B

14 16

Marepuansi:

-21-

45317 C2

UA



v N

L €SV

[ARS

170

15

20

25

30

35

40

45

50

55

60

65

pay-2-TpeT-6yTun-kapbokcamua-nunepasvH 14 155 mn, aHanus=
B 1-nponaHone 21,11 (0,11M)
L -nupornytamMmuHoBas kucnota 28r (0,21M)

Boga 5mn

PacTtBop pauemuy.2-TpeT-6yTun-kapbokcammg-nunepasnHa 14 B 1-nponaHone sarpyxanu B 500-MUnnmMnmMTpoByLo
KpyrrodokHyto konby, cHabXeHHyto 06paTHbIM XONoAUbHUKOM, MeXaHUYeCKoW MeLLarnkon, N yCTPOMCTBOM Ans Brycka
asota. Nocne gobaBneHws Bogbl BMecTe ¢ L -NnUpornyTamMWHOBOW KUCINOTOW, MOMyYEHHYI CYCleH3WIo HarpeBanu o
TemnepaTypbl NeperoHkn. FOMOreHHbIN XenTbl pacTBop oxnaxganu go 50°C, n B KadecTBe 3aTpaBku Ao06aBnsnv
KpucTannel conun éuc-(L)-nupornytammHoBon kncroTel R-amuHa (50mr). Mocne atoro, cpasy HaumHanocb obpasoBaHne
TBepabix BellecTB. PactBop oxnaxpganu go 25°C u BbigepxuBanu B TedeHve 16 4acoB. TBepgble BellecTBa
dunbTpoBanu npu Temnepatype 22°C, a ocagok Ha unbTpe npomMbiBany 35 MUNAWAUTPaMU  XOrOQHOro
1-nponaHona/-1%-Hol BoAbl. 3aTeMm, ocagok Ha unbTpe ocywanu npu TemnepaTtype 35°C B BaKyyMHOW Meyn C
NPOAYBKOW a30TOM, B pesynbraTte dero nonydanu 23,74r (48%) (R) -2-tpet-byTun-kapbokcamug-nunepasmH-éuc (L)-
NMUPOrNYTaMUHOBON KUCMOTbl. JHAHTUOMEpPHBIA M3BbITOK BelwecTBa cocTaensan 98% B COOTBETCTBMM C XUparbHbIM
BP>XX-aHanm3oMm, onucaHHblM  Bbiwe. >KenTble MartoudHble pacTBopbl codepanu  22,6r (46%) conu
(S)-2-TpeT-OyTUn-kapbokcammg-nunepasunH-ouc (L)-nupornyTammnHoBolr KUcroTel 16, a SHaHTUOMEpPHbIA W30bITOK
cocTaenan 95% B cooTBETCTBUWN C XmparbHbiM BPXX-aHanuaom. NMocne 3Toro, MaToYHble pacTBOpbI Bbinapusanu, u
MCMosb30Banu HeNOCPEACTBEHHO B CTAaQUN 3alMThI.

(S) -2-TpeT-6yTunkapbokcammg-4-TpeT-OyToKCUKapOoOHUN-NUNepasnH 1 "3 conu
(S)-2-TpeT-6yTUn-kapbokcammg-nmunepasnH-6uc-(L)-nmpornyTaMmMHOBOW KucroTbl 16

4]
H 2L 'DGQ (‘ NOG
N Boa)eo
_—-—_—#

N~ NCONHE - Bu N™ “ConHt ~Bu

16 {

Marepuvanei:
Conb (8) -2-TpeT-6yTun-kapbokcamua-nunepasvH-buc (1a ) -NUpornyTammHOBOW KMenoTbl, 956% an  22,6r (50,1mMM)
Ou-tpet-6yTunaukapbonar  11,1r (50,1mM)
EtzH 35,5Mn (0,254M)
1-nponaHon 226mMn
EtOAc 24mn

K conn (S)-2-TpeT-OyTun-kapbokcamma-nunepasmH-ouc-(L)-nmpornyTaMmHoBon Kucnotel B 500-MUNAMmAMTPOBYHO
TPexropnoBytlo konby, CHabXeHHylo KanenbHOW BOPOHKOW, B aTmocdepe asota pAobasnsanu 1-nponaHon.
KameneobpasHoe >xenToe TBepAoe BeLECTBO PacTBOPASOCH cpaldy nocfe fobasreHus TpusTunamuHa. PacTtBop
Boc,O B EtOAC nobaBnanu B TedeHne 2 YacoB npu Temnepatype 22°C. Nocne 3aBeplueHns gobaBreHnsapeakLyMoHHYo
CMecCb BblAepXuBanu B Te4EHNe ogHoro Yaca.

Xon peakymm MoxeT ObiTb NpocnexeH ¢ nomMolbio BPXKX (BbicokopaspeluatoLen KUAKOCTHON XpoMaTorpadmm) n
TCX (TOHKOCMOWHOW XpomaTtorpachu) C WCMNOSMb30BaHUMEM TOW Xe camMoW METOAMKM, OMNUCaHHOW B crnocobe
npespalleHna coeguHeHusa 15 B coeguHerue 1.

[Mocne sToro, pacTBOp KOHLEHTpUpOBanu, a pacTBopuTenb nepekntovany Ha atunaugetart (200mn). PeakunoHHyto
cMmecb npombiBani 7% BoAHbiM pactsopoM Na,COz (50mn) 1 Bomoli (2 4 30mn), a 3aTeM ocyllanu cynbchaTtoM HaTpus,
1 dunbTpoBanu. ITUnayeTaTHbI pacTBOp KOHLEHTPHpPOBarnv, a pacTBOpPUTESb NepeknioYani Ha uuknorekcaH (60mn).
Mocne poGasrneHus aTunauetarta (1Mmr), cMecb HarpeBanv OO TemnepaTypbl NMeperoHkW ANs pacTBOPEHUsi BCeX
TBepablX BellecTB. [lonydeHHyl0 cMecb oxnaxganu u pobasnanu 3atpasky (50mr) npu Temnepatype 52°C.
O6pa3oBaBLUYOCS CyCneH3nto oxnaxaanu go 22°C B TeveHne 2 4acoB, U MNoCre BbIAEPKUBAHUS B TEYEHWE OLHOro
yaca npu Temnepatype 22°C, npoaykT Bbigensanu nytem duneTpaymm. Ocagok Ha ¢unbTpe npombiBanun 8
MUNIMNUTPaMK LMKIOreKkcaHa v ocyllanu B BakyyMHoOW neyun npu Temnepatype 35°C, npogyBas a3oToM, B pesyrnbTarte
yero nonydyanu 10,8r (74%, > 99,9% nnowaab (BPXXX-aHanus), R-n3omep HWxe ypoBHA AeTeKkuun) coeguHeHne 1 B
Buae GenoBaToro nopoLuka.

Mpumep 7

1- (R) =2’,3"-Onokcunponun)-(S)-2-TpeT-6yTunkapbokcammna-4 Tpet-6yTokcMkapOoHUI-NunepasuH 3
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Marepuansi:
(S) -2-TpeT-O6yTUnkapbokcamua-4-Tpet-OyTokcukapboHun-nunepasuH 1 11,0r (38,4mMM)
(28) - (+) -Muunamn-3-HUTpobeHsoncyne-cpoHat 9,961 (38,4MM)
Owvusonponunatunamud  5,5mn (42,2mM)
OMo 38mMn

MunepasnH 1 1 (28) - ( + ) -MUUMAKMN-3-HUTpobeH3onCcyNbgoHaT 2 B 250-MUnnMTpoBon konbe, cHabXeHHon
MarHWTHOW Meluankon, B aTtmocdepe asoTa, pactBopsim B AM®P u DIEA. TMonyYeHHbIn TFOMOreHHbI pacTBop
HarpeBanu B TedeHne 9 yacoB Ao Temnepatypbl 60 - 62°C.

TCX (antoeHT:100%-Hbii EtOAC; okpallMBaHue HUHMIMOPUHOM) yKa3blBana Ha NoriHoe M3pacxofoBaHue nunepasvHa
1.

Peakumio racunm nytem po6Gaenenuss 30mn 5%-Horo BogHoro pactBopa NaHCO 3 PeakumoHHylo cmecb
akcTparuposanu 400 munnunutpamu nsonponunauerara. OpraHudeckyto dasy npombiBanu sogoin (3 y 50mn) wu
conesbIM pacTBopoM (1 5 50mn), a 3aTem ocylwanu cynbgatomM HaTpus, 1 BbiNapuBanu ¢ Nomny4eHnem XenToro

macnoo6bpasHoro sellecTsa. [Mocne dnell-xpomatorpadun (4cm 5 20cM-konoHka; SiO,; anonpoBaHue rpaaueHTom

EtOAcC (30 : 70):rekcaHa — EtOAc:rekcaHa (60 : 40)) n BeinapuBaHMa npogykTa, cogepxaliero dopakymu, nonyyanm
9,24r (Bbixon = 71%) coeauHenus 3 B Buae MacroobpasHoro BelecTsa. [a]p?® =-17.7°C (c=0,12, MeOH); 3C-AMP
(100Ml'y, CDCl;, -25°C, mnH.n. rmaeHoro potamepa): 170.0, 154,1, 80,2, 66,7, 56,3, 51,7, 50,8, 50,2, 47,0,
44,0, 41,9, 29,3, 28,1.

Mpumep 8

[Mony4veHune anokemaa 3 3 nunepasunHa 1 1 (S)-rmuyungona 4

L)

HO Boc XN
E)OCN/ﬁ N > o Q\/'{j)
A9 Tece
/;\‘0 3) NQ.H +-Bu-NH 0 3

+-Bu-NH
4

MunepasunH 1 (2,00r, 7,00mM) n (S) -rmuuungon _4 (930mkn, 14,0MM) HarpeBanu ¢ oOpaTHbIM XOMOAWSIBHUKOM B
19Mn nsonponaHona B TedeHne 17 yacoB, a 3aTem, cMecb pacnpegenanu mexgy 100mn atunagetara u 50mn BoAbl.
Mocne aToro, criou OTAENsSW, @ 3TMNALETaTHbIA CIOW NPOMbIBANM HACbIWEHHBIM XNIOPUAOM HaTpusi, ocyllanu
cynbaToM MarHusl, 1 KOHUEHTPUPOBAanuM C norydYeHvem 2,4r kamenn. Yacte aTon kamegu (241mr) obpabatbisanu 2
MUAMAUTPaMU NUPUANHA W napa- TonyoncynedoHumaiopugom (130mr, 0,68MM) B TedeHMe HouKM, a 3aTem
KOHLeHTPpUpoBanv ¢ Nofly4eHneM MacroobpasHoro BelecTBa.

310 MacnoobpasHoe BeLecTBO pacnpenensany mexgy 25umn stunaudetata v 10mMn Bogbl. OTMnaueTaTHbli crion
NpOMbIBany ConeBbIM PacTBOPOM, OCYyLIanu CyribdpaToM MarHusi, U KOHLEHTPMPOBAnu ¢ NofydeHneM macroobpasHoro
BellecTBa. HeouunweHHoe MacnoobpasHoe BeLecTBo pacteopsanu B 2mn TI® n obpabaTeiany 100 muanurpammamm
rmapuga Hatpusa (60% gucnepcua B macne). Yepes 1yac, cmech pacnpegenany mexgy 50mn atunauetara u 10mn
BOAbl. ATUNAaLeTaTHbIA Croi ocylwanu cynbgpaToM MarHua M KOHLEHTpUpOBanu, B pesynbTaTe Yero nofyyanu Leneson
anokena 3 (CM. cnekTpanbHble AaHHble npeablayLnX 3KCNepuMeHTOB).

Mpumep 9

Mony4yeHue npogykTa 8 peakunv B3auMogencTBust amuga 7 ¢ Snokcuaom 3
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O y
BocN 0 N° 'O  OCHOBaHZS

N A + z 3 Base

B "

o

t-Bu-NH™ O 7

BocN/\l OH
\ X

I.I;O.

0

=8

t-Bu-NH™ "0

Pacteop auyetoHupga 7. (216mr, 0,67MM) n snokcuga. N-Boc-nunepasnHa 3 (228r, 0,67mM, 1,0akB.) B 3,5mMn TI®
(KF = 22mkr/mn) (KF o3HadaeT TutpoBaHue Kapna ®duwepa ana sogbl) B 100-MUNAUAIUTPOBON KPYrnOOAOHHOW konbe,
CHabXeHHoW TepMOMnapon U MarHUTHOM MeLUarnkoln, B aTMocdepe asoTa, oxnaxaanu Ao TemnepaTypbl -78°C. 3atem
nobaensanm pactBop H-6ytunnutua B rekcane (0,9mn, 1,6M, 2,13kB.), noggepxuBas nNpu 3TOM BHYTPEHHIOHO
TemnepaTypy oT -78°C po -73°C. PeakuyuoHHyl0 CMeCb nepemMellnBani B Te4YeHWe OOHOro 4aca npu Temnepartype
-76°C, a 3aTeMm HarpeBanu B TeYeHWe OfHOro Yaca Ao Temnepatypbl -25°C. lNonydeHHyl0 cMecb nepemelunBan B
TeyeHne 2,5 yaca npu Temnepartype ot -25°C pgo -22°C. lNocne 3Toro, peakLyMoHHY CMeChb racunm 5 munnutpamu
OUCTUNNPOBaHHOK BoAabl MNpu Temnepatype -15°C, u pacnpegenanu ¢ atunauetratom (20mn). 3atem, cmecb
nepemellBanu, a crnou pasgensany. STunaueTaTHbl 3KCTPaKT npombiBani 10 MUNAMAMTPaMK HacbILWEeHHOro Xropuaa
HaTpUs U KOHLUEHTPUPOBANM NpU MOHWKXEHHOM AaBneHun (28"pT.CT.) C NONyYEHMEM HEOHYULLEHHOTO NMPOAYKTa, KOTOPbIN
XpomaTorpadmpoBann Ha KOMOHKax C CUruKarernem, MUCrnonb3ys B KadecTBe anioeHTa stunauetat/rekcaH (3 @ 2), B
pesynbTate 4ero Gbin nonydeH ueneBor npogykt 8_ (84mr, 20%) B BMAae [0 6GnegHo-XenToro crvponoobpasHoro
Bellecta: 'SC-AMP (CDCl;, 75,4Mru) & 172,6, 170,2, 164,6, 140,8, 1404, 139,6, 129,5 128,8, 1281, 127,2,
126,8, 125,6, 124,1, 96,7, 80,4, 79,2, 65,9, 65,8, 62,2, 51,3, 50,1, 45,3, 43,5, 39,5, 39,1, 36,2, 28,8, 28,4, 26,5, 24,2.

Mpumep 10

Mony4eHne neHyntumarta 9

BochN OH -7L
O

Aq 0

l!llo

t-Bu-NH

).....

t-Bu-NH O

K pacTtBopy coeaunHenus 8 (5,79r, 8,73mM) B 25,5mMn naonponaHona npu 0°C gobasnanu 20mn 6 H. BogHOro
pacTBopa CONAAHON KUCNOThI, @ Yepes 15MuHyT gobasnanu ewe 10Mn KOHLUEHTPUPOBAHHOW CONAIHON KMCnoThbl. Yepes 1
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yac, cMech HarpeBanu go Temnepatypbl 20°C, 1 BbiaepkmBanu B TedeHne 4 4yacoB. NonyyeHHyo cmeck oxnaxgany ao
0°C, a pH poeogunn go 12,5 nytem pobaenenua 13mn 50%-Horo BogHoro NaOH, noggepxkuBass npu 3ToM
Temnepartypy < 29°C. OTy cMmecb 3KCTparMposanu stunaueratoMm (2 , 80mn), nocne 4ero, 3KCTPaKTbl ocylLanu
cynbaToM MarHusl, U KOHLEeHTpupoBanu, B pesynbTate 4dero nonyyanu 5,46r npogykta 9 B Buae GecuBeTHoOW
neHbl. '3CAMP (754Mruy, CDCly) §: 175,2, 170,5, 140,8, 140,5, 139,9, 129,1, 128,5, 127,9, 1268, 126,5,
125,2, 124,2, 73,0, 66,0, 64,8, 62,2, 57,5, 49,5, 47,9, 46,4, 45,3, 39,6, 39,3, 38,2, 28,9.

Mpumep 11

Monyyenune 34 -735.524-moHorngpara

CH,C!
HO OH - HCI
H

EtaN

luo

)‘llll
O
=
w T

t-Bu-NH™ "0

N OH

luo
.

u!l(
pra

=

w 1T

t-Bu-N H
10

L-735,524

K pactBopy coeanHeHus 9 B EtOAc (10,5n, KF = 10Mr/mn), nony4eHHOMy B npeablaylwen ctagun, nobaensanu 20
JNINTPOB OCYLLEHHOMO Ha cuTax aumetundopmamuga (KF < 30mMr/n), n aTy cMecb HarpeBanu Ha naposon OaHe nop
Bakyymom 30pT.CT. ANA OTIOHKM [NaBHbIM 06pa3oM Bogbl W/Uny MBOro OCTaTo4HOro M30MPOMNaHONoBOro UMK
aTMnayertaTtHoro pactBoputens. KoHe4yHbln obbem koHueHTpaTa coctanan 13,5n (KF = 1,8mr/mn). K pacteopy (25°C)
pobagnanu TpuatunamuH (2,86n, 20,51M), a 3atem, rmgpoxnopug 3-nukonunxnopuga (96%, 1287r, 7.84M).
Mony4eHHyto cycneHsuto Harpesanu o 68°C.

Xop peakumun npocnexueanu ¢ nomowsto BPXXX-aHanmsa, ncnonb3sys Te e camble YCroBUs, YTO U B NpeabiayLlen
ctaguu. MNprubnuanTtensHoe BpeMs YAepXUBaHUS:

Bpema yaepxueanus (MWH.)  MaeHTudukaumna

2,7 Mo
4.2 3 -nukonunxmnopug
4,8 L -735,624
9.1 MeHyntumar 9

Mony4yeHHylo cMecb BblgepXuBanu npu Temnepatype 68°C go Tex nop, Noka OCTaTo4HOe MNeHyNTMMaTHoe
coeAunHeHne 9 He coctasuro < 0,3% nrowaab (BPXXX-ananu). BPXXX-ycriosua: 25cm- koroHka C8-RX Dupont;
auetoHNTpu/10MM (KHoPO4/KoHPO,) (60 @ 40) npu 1,0Mn/MUH.; n AeTekunsa = 220HM.

3aTem, cMmecb nepemelunBanu B TedeHue 4 4acoB npu Temnepatype 68°C, n oxnaxganu go 25°C, nocne 4ero
pacnpefensanu Mexay atunaueratom (80m) u cMechio U3 24 NMMTPOB HachILEHHOro BOAHOro pacteopa bukapboHaTta
HaTpus 1 14 NMTPOB AWCTUNNMPOBaAHHON Bogbl. MoNy4YeHHy0 cMechk nepemMelunBani npu Temnepatype 55°C, a criou
oTaensanu. TunaueTaTHbI Crol npoMbiBanu Tpu pasa Bogon (20m) npu 55°C. MpoMbITbId 3TUNALETaTHBIA Cron
KOHLEHTpUpOBanu npu aTMocthepHOM AaBreHnn Ao koHedHoro obbema 30 NUTpoB. o OKOHYaHMU KOHLEHTPUPOBAHUS
npu aTMoOCKEPHOM AaBfIEHUN, K ropademMy pacteopy Aobaensnu sogy (560mn), cmech oxnaxkganu go 55°C, n B
KadecTBe 3aTpaBku fobaBnanu KpucTannbel moHorngpata L-735,524. 31y cMmech oxnaxganu oo Temnepatypbl 4°C 1
dunbTpPoBanu, ¢ noflyd4eHnemM npodykra. OToT NpodyKT MpOoMbIBany XofiogHblM sTunadetatom (2 x 3n) , U ocywanu B
"6GblToBOM" Bakyyme npu Temnepatype 25°C, B pesynbTrate Yero nonydanu 2905r (70,7%) L -735/524 B Buge 6enoro
TBEpHAoro BellecTsa.

Mpumep 12

KuHeTnyeckoe paspgeneHne (S/R)  -2-TpeT-OyTunkapbokcamug-4-tpet-6yTokcukapboHun-nunepasnHa 17 ¢
nonyyeHmem coeguHeHus 1

-25-

45317 C2

UA



v N

L €SV

[ARS

170

15

20

25

30

35

40

45

50

55

60

65

boc N
” k)
v N ConHt- Bu
N conmt-pu H
' 1
11
Marepuvaneil:

HeouunweHHbIR (S/R)-2-TpeT-0yTunkapbokcamma-4-1pet-6yTokcukapboHun-nunepasnH 17 1,40r
(8)-2-Tpet-byTunkapbokcammna-4-TpeT-6y Tokcn-kapborunnunepasnH 1 (>99,5% a.1n.) 4 4 0,14r

MetunuyuknorekcaH ¢ 2% (06/06) EtOAc 14mn

HeounweHHbIn kamMeneobpasHblli npogykT 17 pacTBopsanv B 14Mn cMecy pacTBOpWTEnel nyTeMm HarpeBaHus OO
TemnepaTypbl 90°C. OTOT pacTBOp OCTaBMAnM ANA oxXnaxaeHus, U npu uHTepsanax B 10°C, Kk HeMy B KadyecTBe
3aTpaBku go6asnsnun 0,14r coeguHeHna 1 (>99,5% 3.u.). Mpu Temnepatype 55°C, yeTbipe 0,14-rpaMMoBble NapTum
3aTpaBok Oonblue He pacTBOPANUCH, W, MOCMNe [AONOMHUTENbHOTO MEANEeHHOro OXMaXAeHUs OO KOMHaTHOW
TemnepaTypbl, o6pa3soBbiBanu Genylo Kpuctaninyeckylo maccy. PeakuyuoHHyl cMmecb unbTpoBanu, npombiBanyu 3
MUNIMNUTPaMKU CMECU MeTUSLMKIIOreKCaHoBOro/aTunaueTaTHoro pacTBOpUTENs, M OCyllanu B BakyyMHOW ne4yn C
NpoAyBKOW a30ToM, B pesynbTaTte Yero nonydanu 0,95r 6enoro TBepporo BelyectBa. OnpegeneHne SHaHTUOMEPHON
YUCTOThI C NoMoLLblo kornoHkn Chiracell AS ykasano Ha 93% sHaHTMoMepHoro u3bbiTka (3.1.).

Mprmep13

nosny4YeHne TpaHc-3-(4-NMpUAKMI)aKPUIIOBOW KUCOThI

N’/
\I yZ gH

0

K pactBopy kap6okcanbgernga 4-nupuguHa (36,7mn, 0,384M) u manoHoBow kucnotbl (40r, 0,384M) B 31mn
nupuanHa gobaensnu nunepuamnH (0,12Mn), 1 3Ty cMeck Harpesanu o temnepatypbl 100°C. OCTOpoXHO; BblgenseTcs
BonbLoe konuyectBo CO,. Yepes 0,54aca, peaKkyMOHHYO CMeCh oxrnaxdanu Ao KOMHaTHOW TemnepaTypbl, U pacTBop
oTBepxpanu. JTOT pacTBop pacTupanu ¢ 240Mn Boabl M uNbTpoBanu, nocre 4Yero ABaxAbl NPOMbIBaAnM
50-MUnnuMNUTpoBLEIMU NopumamMU Bodbl. [NonyyeHHoe TBepAoe BELWECTBO OCyluany B TEYEHWE HOYM Mpu TemnepaTtype
42°C nog sakyymom (10MM.pT.CT.), B pesynbTaTte Yero nonydanu 37,1r 6enoro TBepaoro npoaykra, T. nn. 295 - 297°C.

Mpumep 14

Mony4venne N-(2-(R)-rugpokecmn-1 (S)-ungaHun)-TpaHc-3-(4-nupugun)akpunammaa

K cycneHanu, coctosiwen ua TpaHc-3-(4-nupugun)akpunoson kucnotbl (10,0r, 0,067M) 1 500mn TI®, gobasnsanu
TpuatunamuH (10,29mn, 0,0738M), 1 nony4eHHbIA pacTBop oxnaxkganu go 0°C.

Mocne pobaeneHua TpumeTunauetunxnopuga (8,68mn, 0,0704M), 1 peakyMOHHYO CMeCb NepeMeluvBani B
TeyeHWe nonydaca. K aTtol cmecn udepes kadiono pobaensnm 2(R)-rmgpokcn-1 (S)-ungan (10,0r, 0667M)
pacTBOpeHHbIn B 260Mn TeTparvgpodypaHa. Yepes 2 4aca, peakUMOHHYK CMeCb HarpeBanu [0 KOMHaTHOW
TemnepaTypbl, 1 NepeMelumBanu ewe 15 yacoB. PacTBoputens ygananu B Bakyyme, a Nofly4eHHoe TBepaoe BeLlecTBO
pactupanu ¢ xonodHeiM atunauetarom (150mn), n unbTpoBanu. 3atem, 3TO BELECTBO OCyLUanu B Te4EeHNe Ho4M nog
Bakyymom (0,5MM.pT.cT.), n nonyyanu 18,5r 6enoro TBepaoro npoaykra, 1.nn. 205 - 207°C.

Mpumep 15

MonyyeHne N-(1,2-N,O-nzonponunugen-2(P)-rugpokcn-1 (S) -nHgaHun) -tpaHc-3- (4-nupugun) akpunamuga
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K cycneHsnn N- (2 (R) -rugpoken-1 (S)-uHgaHun)-tpaHc-3- (4-nupugun)akpunamuga (18,5r, 0,066M) B 700mMn
MeTuneHxnopuga nobaensnu gumeTokcunponad (49,0mn, 0,402M), a 3atem (+/-)-kamdpapcCynbgOHOBYIO KUCHOTY
(46,8r, 0,201M). Yepes 20MUHYT, peakLNOHHaa CMeChb CTaHOBMUNAck roMoreHHow. Mocne aToro, CMech nepemMelLnBanmi
B TeYeHne 3 4acoB, M NPOMbIBANU HAchIEeHHbIM Bukap6oHaTom HaTpus (2  150Mn). BodHbIn crioii sKkcTparposanu
meTuneHxnopuaom (3  200mn), a o6beanHEHHbIA OpraHNHecKnii Croi ocylanu cynbhaTom MarHus, punsTpoBanu, u
KOHLleHTpUpoBanu ¢ nony4yeHneMm MacrnoobpasHoro BellecTBa, B pesynbrate OYMCTKM C MOMOLLBIO  KOFMOHOYHOM
dnew-xpomatorpacpum (100 5 150MM-KOMOHKA C CunuKarenem; rpagueHTHoe anuposaHne cMeckio (1:30:69, 2:30:68,
3:30:67, 5:30:65) MeOH:CHCI3, HacbiweHHon NH3:CH,Cly)) nonydanm 16,0r 6enoii nenel. (Rf = 0,46 B cmecu
(5:30:65) MeOH:CHClI3, HacbiweHHon NH3:CH,Cly)).

Mpumep 16

Mony4yeHne N-(1,2-N,O-nsonponunugeH-eH-2(R) -rugpokemn-1 (S)-nHgaHmn)-3-(4-nupuann)nponunamuaa

v Q

4!”

o N"J,
0 p—a
\ 7/

K N- (1, 2- N,O-uzonponunugeHeH-2 (R) -rugpokcu-1 (S)- ungaHwn)TpaHc-3-(4-nupvann)akpunamugy (16,0r,
0,0499M), pacTBopeHHOMY B 3TaHore (200mm) n TId (200mn) , n pobasnsanu 14,0r Pd(OH), Ha yrme (20% no macce).
3aTem B konby 3arpyxanu Ho, 1 cogepxumoe nepemelunBany B TedeHve 9 yacoB. lNMonyyeHHbI pacTBop npogyBanu
aproHoM, chmnbTpoBanu Yepes NpobKy 13 LenuTa, u npombiBanu ataHornom (100mn). MNocne yaaneHus pacteopuTens B
BaKyyMme, NpodyKT oYMLLany ¢ NOMOLLbI0 KONoHoYHoM dnetl-xpomatorpadumn (100 4 150MM-KkoroHKa ¢ cunukarenem;
rpagmMeHTHoe anompoBaHue cmeckto (1:30:69, 2:30:68, 3:30:67, 5:30:65) MeOH:CHCI3, HacbiweHHon NH3:CH,Cly))
B pesynbTate 4Yero nonydanu 13,8r Genon neHbl. (Rf = 0,5 B cmecu (5:30:65) MeOH:CHCI;, HacbiweHHon
NH3CH20|2))

Mpumep 17

|_|OJ'Iy‘-IEHVIe N-(2(R)-rngpokcu- 1(8) ManHmn)-Tpch-S-(S-nMpmqmn)akpmnammna

O\/\'(N/h 8

LleneBoe coeguHeHWe ObINO MOMy4YeHO C WCMOMb30OBaHWEM MeTOAUKM, B OCHOBHOM, aHariorMyHon MeToguke,
onucaHHow ans nonyyeHus N- (2 (R) -rugpoken-1 (S) -nHgaHwn) -TpaHc-3- (4-nupuaunn) -akpunammuaa, 3a UCKIYeHnem
TOro, 4To ObIM MCNONBb30BaHbl ApyrMe COOTBETCTBYHWOLME WCXOOHble coeduHeHus. Pusndeckne paHHble 3STOroO
coeguHeHns: T. nn. 119 - 120°C, Ananus ana C47H1sNO; 4 0,65 H,O: Bbiuncnero: C 69,92; H 5,97; N 9,59; HalineHo:
C 69,94, H 5,74, N 9,84.

Mpumep 18

Mony4venne N- (1,2-N,0-usonponunugeHeH-2(R)-rugpoken-1(5)-nHaanmn)-tpaHc-3-(3-nupugun)akpunamuaa

#)

\ l\//\“/’fi’:/

Ll,eneBoe coeguHeHne 6bino nony4eHo € UcCnonb3oBaHNEeM MeTOAUKM, B OCHOBHOM, aHanorm4yHon MeToguke,
27-
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onncaHHown ans nony4eHuns N-(1,2-N,O-nzonponunungerer-2(R)-rungpokcun-1(S)-nHgaHunn)-tTpaHc-3-
(4-nupngun)akpunamuaa, 3a WCKIOYEHWeM TOro, 4YTo ObiNo MCNONb3OBaHO ApPYroe COOTBETCTBYHOLlEE WCXOOHOEe
coeunHeHne. dusmyeckme gaHHble LeneBoro coeguHeHna: 1. nn. 134 - 136°C. AHanuns anga C 5gHyoN-O5 0,25 H,O:
BbiumncneHo: C 73,94; H 6,36, N 8,62; HanpgeHo: C 73,95, H 6,18, N 8.70.

Mpumep 19

MonyyeHne N- (1,2-N,O-nzonponunuaeHeH-2(R)-rugpokcn-1(S)-nngannn)-3-(3-nupugun)nponunaMmmaa

N

\\\\ o

\ I N//,

LleneBoe coeguHeHWe ObINO MOMy4YeHO C WCMOMb3OBaHWEM MeTOAUKM, B OCHOBHOM, aHariorMyHon MeToguke,
ONUCaHHOM ana nony4eHuns N-(1,2-N,O-usonponunuaeHeH-2 (R) -rmapokcmn-1 (8)-
nHgaHun)-3-(4-nupuann)nponunamMmuaa, 3a WCKIIoYEeHMeM TOoro, 4To Obin - MCNONb30BaH APYro COOTBETCTBYIOLUUN
UCXOOHBIA NPOAYKT. XOTS B BbIENPUBEAEHHOM OMUCaHWW MW3MOXEHbl MPUHLMNBI HacTosiwero u3 obpeTeHus
NPOVIMIOCTPUPOBAHHBIE COOTBETCTBYHOLLMMU NPUMEpamMu, ogHaKo, cregyet OTMETUTb, YTO B HErO MOryT GbiTb BHECEHbI
pasnuyHble W3MEHEeHWsi, BapuaHTbl U MoaudMKauuu, He BbIXOASLWME 3a paMKuM Huxkecrnegywolwen dopmMynbl
n3obpeTeHus.

®opmyrna BMHaxony

1. Cnocob nonyyeHus coegmHeHnsa dopmMynbl 1:

R3 ,

R Fﬁ OH (CH,),

R4-TMH M

O

O 0

npedycMaTpuUBaloLLMiA OCyLLECTBMNEHNE peaKLmi coeanHeHnsa dopmynebi |l

2 Il

R

4

RYNH \rﬁ\,‘\,,\é )
0o R

¢ ammaom cpopmynel VI

3
R *’(CH;- /YN'%
0

Vil

i dd
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B NPUCYTCTBUN CUITBHOIMO OCHOBaHUA npu HW3KOW TeMnepartype, rge. CTepeoueHTp a nmeet nméo R-koHdurypaymto,

nm6o S-KoHgUrypaumio, Mo ABNAETCA paLeMUHeckuM;

r ABnaeTcsa uernbiM Ymucriom oT 0 go 5, BKIOUNTENbHO;

R' n RZ, B kaxaom criyyae, HE3aBUCMMO BbIGUPAIOT M3 rpynMbl, BKAOYaloLLel B cebs:

1) Bogopon;

2) -C4_4ankun, He3aMelLeHHbIN MU 3aMeLLEHHBIR OOHUM MM HECKONBKUMUW U3 CNEQyoLWmMX 3aMecTUTenen:

a) rMAapoKCH,

b) C4_zankokeu,

C) apwn, HesaMelleHHbIi WM 3aMelleHHbIl OOHUM WM HECKONbKUMWU 3aMeCcTUTENAMU, BbIOPaHHbIMKM 13

C4_48NKNNa, rMapoKcn Unu apuna,

d) -W-apun unu -W-6eHsun, rae W asnsetca -O- unu -S-;
€) 5-7-uneHHas UMKNoankunbHas rpynna, He3amelleHHasi WNWM 3aMeLleHHass OOHUM WM HECKONbKMMU 13

cnenyrunx 3amMecTuTenen:

i) rmgpokcmn

i) C4_zankokcu, unu

i) apun,

f) reTepouukn, He3zaMelleHHbIA UNKU 3aMelleHHbIn OOHWM WM HECKONbKAMW 3aMeCcTUTENsMU, BblOpaHHbIMU M3

TMOPOKCHU;

Cq.4ankuna, Cq_4ankuna, 3aameLLeHHoro ruapokeu-rpynoin nnu Boc,

g) -NH-COOC,_zankun,

h) -NH-CO-C4_szankun,

i) -NH-SOC_zankun,

j) -COOR, nnn

K) ~(CH)mO)R, v

3) apwr, He3aMeLlLeHHbIN UMK 3aMeLLEeHHbIA OOHUM UM HECKONbKUMU U3 CrieayloLwnx 3aMecTuTenei:
a) rarioreH,

b) rmgpoken,

c) -NO, unn -N(R)»,

d) C_4ankun,

e) C,_zankokcu-rpynna, HesaMelleHHas Wiu 3aMeLleHHasl OOHOW WIU Heckomnbkumu rpynnamu m3 -OH unu

C4_3arKokceum,

f) -COOR,

g) -CON(R),,

h) -CHoN(R),

i) -CH,NHCOR,

j) -CN,

K) -CF3,

I) -NHCOR,

m) apun C4_zankokeu,

n) apun,

o) -NRSO,R,

p) -OP(O) (ORy)a, Urn

q) RS, onpeneneHHbli HUXe, UNn
R' n R?, B3siTble BMecTe ¢ aTOMOM a30Ta, ¢ KoTopbiM cBsizaH R 1, 1 atoMom yrnepopaa, ¢ koTopbiM cBsizaH R 2,

45317 C2
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06pazytoT 3-10-UneHHYI0 MOHOLMKIIMYECKYO UMU BULMKIUYECKYO HACLIWEHHYIO KOMbLEBYIO CUCTEMY, COCTOSLYO U3
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1) rmgpokeu,

2) Cq_4anKkur, HesaMeLLeHHbIA U1 3aMeLLEHHbIA OOHUM UM HECKONBKUMW U3 CREYIOWNX 3aMeCTUTENEN:

a) rarioreH,

b) rugpokecn,

c) C4_zankokeu,

d) apun,

€) 5-7-uneHHas UMKNoankunbHas rpynna, He3amelleHHasi MW 3aMelleHHass OOHUM WM HECKONbKMMU K3

cnegyrumnx 3amecTuTenen:

i) rmgpokcu,

i) C4_gzarnkokcu, unu

i) apun, unn

f) reTepouymkn;

3) C4._zankokeu,

4) -NH-COOC,_zankun,
5) -NH-CO-C4_zankun,
6) -NH-SO,C4_zankun,
7) reTepouukn,

-29-
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8) -W-apun, nnu

9) -W-CO-apun, roe W onpegerneH Bbile;

unm R' n R? BasiTble BMecTe ¢ aTOMOM a30Ta, C koTopbiM cBsisaH R 1, 1 ¢ aTomom yrnepona, ¢ koTopbiM cBsizaH
R2, 06pasyioT 3-10-4neHHYI0 MOHOLIMKANYECKYI0 UMM BULMKINYECKYI0 HACHILLEHHYIO KOMbLEBYIO CUCTEMY, COCTOSILLYIO
1“3 aToMa a3oTa, ¢ koTopbiM cBsiaaH R '; n3 1-8 aToMoB yrneposa; N U3 OfHOMO UK HECKOMBKUX He3aMeLLeHHbIX i
3aMeLLeHHbIX reTepoaToMoB, BbIGpaHHbIX U3:

N — P —
I
V—R!

roe V oTcytctByeT, Nnbo asnsetca -CO-Q- unm -SO»-Q-, R' aBnsetca Takum, kak oH 6bin onpeperneH Bbiwe Ans

crny4as, Korga oH SIBNAETCA He3aBMCUMbIM M He cBA3aH ¢ R 2: a Q nubo oTcyTcTByeT, nnbo aensetca -O-, -N(R)-,
UM reTepoLMKiom, Heobs3aTenbHO 3amelLeHHbIM -C 1_4anKnmomMm;

) —M—
reTepouKkn
3) —MN— He3aMeLLeHHbIN N 3aMeLLEHHbIA aprioMm,
331 Fr=ULC LN
4) —N— He3aMelLeHHbIN UK 3aMeLLeHHbIA apurioMm,
éDQ-CMEJ'IHEHHH,
5) -S(O)p-,
rae p paeHo 0, 1 unun 2; unun
6) -O-
R® BbIGMpalOT M3 rpynnbl, BKAOYatoLLeli B cebs:
1) Bogopoa,

2) -Cy_4ankun,

3) Cg_qguUmKnoankun, Heoba3aTenbHO 3aMeLLeHHbIR TMAPOKCU-TPYNMNOoNn,

4) Cg.10apun, He3aMeLLEeHHbI UM 3aMeLLeHHbIN OOHUM UMW HECKOMBKUMU U3 CreayIoLNX 3aMecTUTernen:

a) rarioreH,

b) rugpoken,

c) -NO, unn -N(R)»,

d) Cq_4ankun,

e) C,_zankokcu-rpynna, HesaMelleHHas WM 3aMelleHHas OOHOW WIU Heckomnbkumu rpynnamu m3 -OH unu
C4.3ankokeu,

f) -COOR,

g) -CONR)2,

h) -CHoN(R)2,

i) -CHoNHCOR,

i) -CN,

K) -CF3,

I) -NHCOR,

m) apunC4_zarnkokeu,

n) apun,

o) -NRSO,R,

p) -OP(O)(ORy),, vrw

q) RS, onpeneneHHbli HUXE; UNn

5) MOHOLMKITUYECKMIA Un BULIMKITMYECKNI reTepoLMKI, KOTOPbIA coaepkuT oT 1 Ao 3 reTepoatoMoB, BbIOPaHHbIX U3
rpynnbl, cocTosiei ua N, O, n S, 1 KOTOPbIt ABNSETCS He3aMelLieHHbIM UMK 3aMelleHHbIM R ® 1 HeoBsaaTenbHO ofHUM
UM HECKOMBKUMW U3 CrieayloLWwux 3aMmecTuTenei:

a) rarioreH,

b) C4_4ankun,

c) C1_3amnKoKkeu,

m paBHo 2, 3, 4 nnu 5;

n pasHo 0, 1, 2 unu 3;

R npepcraensier coboii Bogopon unu Cq_4 ankum;

Ry npeacraensiet coboin H nnn apun;

R* npencraensieT coboit C4_sankun ¢ NpSMOii UN1 pa3BeTBIEHHOI Lienbto; 1
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R5 npencrasnser coboii:

1) -W-(CHo)m -NR6R7, rae W 1 m aBnsoTca TakMMU, Kak OHU Obinv onpederneHsl Bbiwe, a R SR B Kaxxgom
criyvae He3aBMCUMMO BbIOMpPalT Ka:

a) Bogopoaa,

b) C1_gankuna, HeaameLLeHHOro UNN 3aMeLLeHHOro OAHWM WS HECKONBKUMMW 3aMeCTUTENS MU U3:

i) C4_zankokeu,

i) -OH, nnm

i) -N(R)o,

C) apoMaTu4eckoro reTepoLunkna, HeaaMeLeHHOro U 3aMeLLieHHOro OQHUM WU OBYMSA 3aMeCTUTENsIMU U3:

i) Cq4anvna n

i) -N(R)2;

d) nn6o R® n R7, BasTble BMecTe ¢ aTOMOM a30Ta, C KOTOPbIM OHW CBSI3@Hbl, 06pa3yloT 5-7-UneHHbIl reTepoLuKn,
codepXallMi Ao 2 AOMNOSNHUTENbHBIX reTepoatomoB, BblbpaHHbiX U3 -N(R), -O-, -S-, -S(O)-, nnm -S(O),- npudem,
yKa3aHHbIN reTepounkn HeobasaTtenbHo 3amelleH Cq_4ankunom,

2) - (CHz)q-NR6R7, roe q, Aensetcs uenbim ducnom ot 1 go 5, a R 8 u R7 aenatoTcs TakKUMU, KaK OHWU 6binn
onpeferneHb Bhillie, 3a UckriodeHeM Toro, 4to R® nnn R7 He siBnsioTcs H nnn HeaamellieHHbIM C_ganKumom, unm

3) OGeHszodbypun, wumHOoNWM, asauuknoankun, asabuumknoCr.qq  UMKNOAnkun, wnm  GeH3onunepuauHnn,
He3aMeLlLeHHbIN N 3amelleHHblid Cq_4ankuom,

roe ykasaHHbll apun npefctaBnsieT cobon deHun unm HadTun; a yKasaHHbI reTepounkn npegcrasnset coboi
cTabunbHyto  5-7-UneHHyl0 MOHO- unu  Guumknnyeckyto, nmbo cTabunbHytlo 7-10-4neHHyl0  BULMKNNYECKYIo
reTepoLMKIIMHECKYO KONbLEBYIO CUCTEMY, B KOTOPOW Mtoboe KOMbLO MOXET ObiTb HACbILEHHBIM UM HEHAChILLEHHbIM,
N KOTOpas COCTOMT U3 aTOMOB yrrepoaa 1 13 1-3 retepoaToMoB, BbiGpaHHeiXx u3 N, O n S.

2. Cnoco6 no n. 1, roe cunbHoe OCHOBaHWe BbIGWpalT W3 rpynnbl, BkIoYawwen B cebs H-OyTunnmTun
BTOP-OYTUNNUTURA, TPeT-OyTUNNMTUR, QuuaonponunaMug fvTUs, U3oMNpPonUIUUKIorekcunaMmmg nuTusi, NMpponuang
nuTuA, TeTpaMeTunnunepuang NUTus, PEHUIUTAR, XIopua N3oNponuUMarHia 1 xrnopua 3ooyTunmarHus.

3. Cnocob no n. 2, rae ana metannuposanns amuaa VIl ncnonbaytoT HU3KY TemnepaTypy B npedenax oT OKomno
-82°C po -40°C, a ans ocylwecTBreHUa peakuum MeTannupoBaHHoro npowussogHoro VIII v 11 ucnonbaytoT
TemnepaTypy B npegenax ot okono -50°C go -10°C.

4. Crnoco6 no n. 3, roe CTepeoleHTp a UMeeT S-koHdurypaumwo: r=1; R' n R2, BaaTble BMecTe, o6pasyioT
LMKITMYECKYIO CTPYKTYPY, BbIOpaHHyo U3 rpynnbl, COCTOSALLENR K3:

Boc-N /\
_ N

“/
z
),
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R4 npencrasnsieT coboii TpeT-GyTun.
5. Cnocob no n. 4, roe cUnbHbBIM OCHOBaHUEM SiBRSIETCA H-OyTunnutui, R 3 npegcraenseTr cobon denHnn, a R' u
RZ, BasiTble BMecTe, 06pasyloT:

Boe - N '
k/N\(,r

6. Cnoco6 no n. 1, BKMOYaoLWNA, KPOME TOro, CTaauio NonyHYeHns CoeamnHeHna opMynbl 11 NOCpPenCcTBOM peakLm
amuHa copmynel lI:

1l
RZ

YNH
" ;

0] »1

¢ muymaonom cgopmynel 1V:

Oﬁa/\oa

B NPUCYTCTBUUN OCHOBAHUS;

roe G ABNaeTca 3allMTHON rpynnoi, BbiGpaHHoOM U3 3-HUTpobeHsoncynbgoHuna 1 TpudTopoMeTaHcynboHuNa.

7. Cnoco6 no n. 6, rae Q npeacraenaeT cobon 3-HUTPOOGEH30MNCYNbOHU.

8. Cnoco6 no n. 7, roe aMUHOM dopmyrbl 1 aBnaeTca
(S)-2-TpeT-6yTUnkapbokcamuna-4-TpeT-6yTokcMKapOOHUNMNEpPasnH.

9. Cnoco6 no n. 8, KOTOpbIW, KPOMeE TOro, BKIOYaeT B cebs cnegyolme craguu:

(a) B3anmogencTeue pacteopa (S)(R)-2-TpeT-byTunkapbokcamugnunepasnHa ¢ KMACNOTOW B BOAHO-OPraHUYecKon
CMECK pacTBOPUTENEN, rae KUCNOTY BbIOUpaloT U3 rpynnbl, BKNoYawLwen B cedbsa (+) unm (-) BUHHYO KUCNOTY, (+) nnn
(-) MnHganeHyto kucnoty, (+) unn (-) AMGeH3oUNBUHHY KUcnoTy, D unu L - nupornyTaMuHoBYyto KUcnoTy, (+) unm
(-)an-0,0'-n-Tonyoun-BuHHyt0 Kucroty, (+) unm (-) abnodnyto kucnoty, (+) nnm (-)-10-kamdpopcynbdOHOBYIO KACIOTY,
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(+) nnm (-) 3-6pom-10-kamcbopcyrnboHOBYO KUCIOTY, U (+) nnu (-)-3-xnop-10-kamdopcynbOHOBYO KUCIOTY;
(b) HarpeBaHue cMecu Ans pacTBopeHus nobbix 06pasytoLmnxcs TBEPAbIX BELeCTB;

(c) oxnaxgeHne cmecu;

(d) BbigeneHue (8)-2-TpeT-OyTnnkapbokcaMmma-nMnepasnuHa B BUAE OCEaXOEHHbIX KPWUCTanmoB WM M3 MaTOYHOro

pacTBopa;
(e) n obpaboTka BblgeneHHoro (S)-aHaHTUOMepa OCHoBaHMeM, a 3aTtem Boc,O;

C npoayumpoBaHHOM (S)-2-TpeT-6yTunkapbokcammna-4-TpeT-6yTokcukapboHmnnunepasmHa.

10. Cnocob no n. 1, KOTOPLIA, KpOME Toro, BKIOYaeT B cebs cnegyowue cTaguu:
a) npoBedeHne peakuun amuHa cdopmynsl Il

R
R"NH Y\
N
0 ;24

¢ rmuymaonom gopmynel V:

O/\""'a/\OH

C nory4YeHneM coequHeHns dopmyrnbl VI

RE
R4 H a
YT o
O T oOH

(b) obpaboTka coeamHeHUs V| aKTUBUPYIOLMM areHToM, BbliGpaHHbIM M3 rpynnbl, BKIoYaowern B ceba
MN-TONYONCYNbGOHUIXIOPUA, METAHCYNbOHUIXIOPUA W aHrMapug  TpUdTOpOMeTaHCyNbGOHOBO

nonyveHnem coeguHenuns Vi
2 , VI

R
,;’/\;/\OX
0 R!  om

(c) obpaboTka coeanHeHns VIl cunbHbIM OCHOBAHUEM C MOMYyYEHMEM coeanHeHUs opmMyrbl I;
MeTaHcynbdoHUNa "

rae X  dABnAeTcA  Ipynnon, BbIGpPaHHOW M3  N-TONyoncynbdoHWna,
TpudTOpOMETaHCYNbOHUNA.

KUCNOTHhI,

C

11. Cnoco6 no n. 10, roge cunbHoe ocHoBaHMe B cTagun (C) BbIGMpaloT M3 rpynnbl, BKMovawowen B cebs NaH,

KOC(CH3)3, KOC(CH3),CH,CH3, NaOC(CH3),CH,CH3, auusonponunamug
ouc(TpumeTuncunun)ammg nuTna; a X npeacraBnseT cobol n-TonyoncynshoHNT.
12. Cnocob nony4veHnsi coeguHeHust cpopmynel |l

R2 N[

“NH a
0 R 1

npegycMaTpuBaroLnii NpoBEAeHNE peakLn amuHa cdopmynel |l
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Y
RYNH "
|
0 g

¢ rmuymaonom gopmynel V
\Y]

() e

a e

B NPUCYTCTBUUN OCHOBaHUS,

rae: cTepeoLeHTp a nMmeeT nubo R-koHdurypauuio, nubo S-koHdburypauumio, nnbo aBnseTcs paleMn4eckum;

G aBngeTcsa 3alWyUTHOW rpynnon, BelbpaHHon 13 3-HUTpobeH3oncynbgoHuna, 1 TPUTOPOMETaHCyNboHUNA;

R' nR2, B kaxgom criydae, BbIGMPAIOT 13 rPynnbI, BKMoYaloLLel B ceba:

1) Bogopo#,

2) -C4_4ankun, He3amelLeHHbIA UNU 3aMeLLEHHbIR OOHUM WUITM HECKONBKUMUW M3 CrenyoLnX 3aMmecTuTenen;

a) rMapoKcu,

b) C4_zankokeu,

C) apwsn, He3aMelleHHbIi WM 3aMelleHHbId OAHUM WM HECKONbKUMU 3aMeCcTUTENsIMUA, BbIOpaHHbIMKM 13
Cq_4ankuna, ruapoKcu unv apuna,

d) -W-apun unu -W-6eHsun, rae W asnsetca -O- unu -S-,

e) 5-7-uneHHas UMKIoanKWibHasi rpynna, HesamelleHHasi WU 3aMelleHHas OOHUM WM  HEeCKOMbKUMU
3aMecTUTENs MU n3:

i) rmgpokcu,

i) C4_gzarnKkokcu, unu

i) apuna,

f) reTepouukn, He3amelleHHbId UNU 3aMelleHHbIn OOHWM WM HECKONbKMW 3aMecTUTensMW, BblOpaHHbIMU 13
rugpoken, Cq_gankuna n Cy_sankuna, 3ameLleHHoro rmapokeu-rpynnoi unm Boc,

g) -NH-COOC,_zankun,

h) -NH-CO-C4_zankun,

i) -NH-SO,C_zankun,

j) -COOR, nnn

K) ~((CH2)mO)n, U

3) apwr, He3aMeLlLeHHbIN UMK 3aMeLLEeHHbIA OOHUM UM HECKONbKUMU U3 CrieayloLwnx 3aMecTuTenei:

a) rarioreH,

b) rugpoken,

c) -NO, unm -N(R)»

d) Cq_4ankun,

e) C,_zankokcu-rpynna, HesaMelleHHas Wiu 3aMeLleHHasl OOHOW WIU HecKomnbkumu rpynnamu m3 -OH unu
C4_3-ankokecu,

f) -COOR,

g) -CON(R).,

h) -CHoN(R),

i) -CH,NHCOR,

j) -CN,

K) -CF3,

I) -NHCOR,

m) apun C4_zankokcu,

n) apun,

o) -NRSO,R,

p) -OP(0)(ORy),, U

q) -R5, onpeneneHHbIii Hske, nv

R' 1 R?, B3ATble BMecTe ¢ aTOMOM a30Ta, C KOTopbIM cBsizaH R ', 1 aTomom yrmepopa, ¢ koTopbiM cBsisaH R 2,
o6pa3sytoT 3-10-4neHHyI0 MOHOLMKINYECKYIO UMM BULMKITMYECKYIO HAaCbILEHHYO KOMbLEBYIO CUCTEMY, COCTOSILLYHO W3
aToma a3oTa, C KoTopbiM cBf3aH R, 1 13 2-9 atomoB yrnepoaa; 1 SBNSIOLYIOCH HE3aMELLEHHO 1NN 3aMeLLeHHO
OOHWM UINN HECKONBKUMU M3 CreQyoLMX 3aMecTUTenen:

1) rmgpokeu,

2) Cy_4ankun, HeaameLleHHbIA UK 3aMelLeHHbIN OOHUM UMW HECKOMBKUMU U3 CredyoLnX 3amMecTUTernen:

a) rarioreH,
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b) rugpokcu,

c) C4_zarnkokeu,

d) apun,

e) 5-7-uneHHaa uUuWKNoankuibHas rpynna, He3aMelleHHas WM 3aMelleHHas OOHWM WIW HEeCKONMbKUMK W13
crieqyloLmx 3aMmecTuTenen:

i) rmgpokcu,

i) C4_zarnKkokcu unu

i) apun, unn

f) reTepouymkn,

3) C4_zarnkoken,

4) -NH-COOC,_zankun,

5) -NH-CO-C4_zankun,

8) -NH-SO,C_sankun,

7) reTepouukn,

8) -W-apun, nnu

9) -W-CO-apun, rae W onpefieneH Bbille; Unn

R' 1 R2, B3aThle BMecTe ¢ aTOMOM a30Ta, ¢ KOTopbiM cBf3aH R ', 1 ¢ aTomMom yrnepona, ¢ koTopkiM cBsiaaH R 2,
o6pa3sytoT 3-10-UneHHyl0 MOHOLMKITMYECKYIO UM BULMKINYECKYTO HAaCbIWEHHYIO KOMbLEBYIO CUCTEMY, COCTOSILLYIO U3
aToma a3oTa, ¢ KoTopbIM cBsizaH R'; n3 1-8 aToMoB yrmepopa; W M3 OOHOMO UMM HECKONMBKUX HEe3aMeLLeHHbIX Whn
3aMelLeHbIX reTepoaToMOB, BbIGpaHHbIX K3:

N—N— .
|
Y —R1
roe V oTcyTcTByeT unm siensetcst -CO-Q- unm -SO ,-Q-, R siBnseTcs Takum, kak oH 6bin onpeaeneH Bbille Ans

crny4as, Korga OH fIBNAETCA He3aBMCUMbIM M He cBfA3aH ¢ R 2 a Q nubo oTcyTcTByeT, nnbo aensetca -O-, -N(R)-,
UnW reTepoLuKiioM, Heobsa3aTernsHO 3amelleHHbIM -C 4_4ankuom,

2) —P—
reTepoUrEn
3) —M— He3aMelLeHHbI UMK 3aMeLLeHHbI apuriom,
331 48NKEEHAN,
4) —N— He3aMelLeHHbI UNK 3aMeLLeHHbIN apunomM,

éDE—CMEJ'IHEHHJ'I,

5) -S(O)p-,

rae p pasHo 0, 1 unun 2; unu

6) -O-

m=2,34un b,

n=0,1,2wnum 3,

R npepcraensier coboi Bogopog unu Cq_4ankun,

Rx npepcraenser cobon H nnu apun; u

R* npenctasnset coboii Cy_sankun ¢ NpsiMOi UMK pa3BETBNEHHON Lienblo, ykasaHHbI apun npeacrasnseT coboit
deHun unm HadTUn; a

yKasaHHbIi reTepounkn npeacTtaenseT cobol CTabuibHyl 5-7-YneHHyl MOHO- Wnn Buumknmdeckyro, nmbo
CcTabunbHyo 7-10-4neHHyo GULMKIMYECKYIO TeTepOoLMKIMYECKYO KOmnbLeBYl cucTemy, B KoTopon sntoboe konbLo
MOXeT ObITb HaCbIWEHHbIM UMW HEHAaCbIWEHHbIM, U KOTOpas COCTOMT U3 aToMOB yrnepoga v 13 1-3 retrepoaTtomMos,
BblOpaHHbIX M3 N, O 1 S.

13. Cnoco® no n. 12, roe ocHoBaHue BbIOMPAT W3 Tpynnbl, BKoYawowen B ceba AUMUM3ONPONUM3TUIaMUH,
kapboHaT Kanusi, kapboHaT HaTpusi, BukapboHaT HaTpusi, TPMITUIEMUH, MMPUONH U AUMETUNAHWUINH,

14. Cnocob6 no n. 13, rae peakunto OCYLLECTBASIOT B pacTBopuTene, BblIGpaHHOM M3 rpynnbl, BKoYatowen B cebs:
aumetungopMmamung,  N-MeTUnnUMpponMAWHOH,  aueToH, OyTaHOH,  aueTOHUTpWr,  TPeT-OyTWMNOoBLIA  CNUPT,
TpeT-amunoBbId  cnupT, 2-nponaxor, N-stunnupponuaunHoH, 1,1,3,3-TeTpaMeTUnMOYEBUHE, AUMETUCYbgOKCUI,
1,3-anmeTun-3,4,5,6-tetparnapo-2(1H)-nupuMnUagnMHOH, TeTpaMeTUncynbdoH, TeTparngpodypaH, 1,4-0MoOKCaH,
NUPUAKH, BOgyY UM NX KOMOUHaL MK,

15. Cnoco6 no n. 14, roe ocHoBaHWe BbIOUPaOT M3 AUU3ONPONUNSTUNIAaMUHE U KapboHaTa Kanus, a pacTBopuTenb
BbIGUpaloT N3 guMeTuncdopmamuaa, H-MeTunnupponuanHoHa, aueToHa, 2-6yTaHoHa U aueToHUTpuna.

16. Cnoco6 no n. 15, roe crepeoueHTp a wuMeeT S-koHdurypauuto; G npeacrasnsetr cobon
3-HuTpoBeHsoncynbdonnn; R' 1 R2, BasTble BMecTe, oBpasyloT LMKIMYECKYIO CTPYKTYPY, BbIGpaHHyl W3 rpymmbl,
COCTOSILLEN U3:
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VY
N M

H

S

a R* npencraensiet coboii TpeT-6yTun.
17. Cnoco6 no n. 16, rge pacTBopuTenem sBRsSeTcA AUMETUNOPMaMua, a OCHOBaHWEM SBNAETCs
OUU30NPONUNSTUIIAMUH.

18. Cnoco6 no n. 17, rae R' 1 R2, BaaTble BMecTe, npencTaenatoT coboi:

BOC—N//\j

Z,

S

19. CoeanHeHune copmynsl Il

RYNH 9
\Wr/kf//\\%CP
o &

roe: CTepeoLeHTp a uMeeT Nnbo R-koHdurypauuto, nuéo S-koHdurypauuio, nmbo ABnseTca paueMUuy4eckum;

”

-36-

45317 C2

UA



v N

L €SV

[ARS

170

15

20

25

30

35

40

45

50

55

60

65

R' M R2, B kaxOoM cryyae, HE3aBUCMMO BLIBUPAIOT M3 rPYMMb, BKAYaIOLLEl B cebs:

1) Bogopon,

2) -Cz_4aJ'IKI/IJ'I, He3aM6LLleHHbII7I nnn 3aM6LLlEHHbII7I OOHUM NI HECKONMBEKMMIK U3 cnenyrunx 3aMecTuTenen:

a) rMapoKcu,
b) C4_zankoken,

C) apwun, HeSaMeu.lEHHbIIZ nnn SaMeLLleHHbIVI OOHUM WK  HECKONbKUMMW 3aMeCTUTENAMMU, Bbl6paHHbIMVI n3

Cq_4a@nkuna, rMapoKcu u apuna,

d) -W-apun unu -W-6eHaun, roe W asnsetcsa -O- unu -S-,

e) 5-7-uneHHas uUwWKoankunbHaa rpynna,
criefyloLmx 3aMmecTuTenen:

i) rmgpokcu,

i) C4_garnkokcu, unu

i) apun;

f) reTepouunkn, He3aMeLL[eHHbII7I nnn 38MeLLleHHbIl‘/'I OOHMM WU HECKONIbKMMW 3aMeCTUTENAMN, Bbl6paHHbIMVI n3

He3aMelleHHada Wnn 3amMelleHHaa oOHUM WU HECKONMbKUMU K3

rnapokcu, Cq_4 ankuna, Cq_4 ankuna, 3aMeLeHHOro rmapokeu-rpynnoit, unm Boc,

g) -NH-COOC,_zankun,
h) -NH-CO-C4_szankun,
i) -NH-SO,C_zankun,
j) -COOR, nnn

K) ~(CH)mO)R, v

3) apun, He3aM6LLleHHbIIZ nnn 3aM6LLleHHbII7I OOHUM NN HECKONMBKUMU N3 crnegyrounx 3aMecTuTenen:

a) rarioreH,

b) rugpoken,

c) -NO, unm -N(R),
d) Cq_4ankun,

e) Cy_zankoKcu-rpynna, HesamelleHHas WM 3amelleHHas OOHOM WM HecKoSbKUMU rpynnami u3 -OH wunu

C4.3arKokceum,
f) -COOR,
9)-CON(R)2,
h) -CHoN(R)
i) -CH,NHCOR,
j) -CN,
k) -CF3,
I) -NHCOR,
m) apunC4_zankokeu,
n) apun,
0) -NRSO,R,
p) -OP(O)(ORy), nrw
q) -R5 onpeneneHHblii Huxe; unn

R' 1 R2, B3aTble BMeCTe C aTOMOM a30Ta, ¢ KOTOpbIM cBsizaH R ', u ¢ aTomMom yrnepona, ¢ koTopbiM cBsiaaH R 2

06pazytoT 3-10-UneHHYI0 MOHOLMKIIMYECKYO WU BULMKIUYECKYO HAChILEHHYIO KOMbLEBYIO CUCTEMY, COCTOSLLY U3

aToma a30Ta, C KoTopbIM cBsizaH R ', 1 13 2-9 aToMoB yrnepora, U SBNAIOLYIOCH HE3aMELLEHHOW MW 3aMeLLieHHO

OOHUM NI HECKONMBKMMU N3 cnenyrounx 3aMecTuTenen: ,

1) rmgpokeu,

2) C1_4an|<vm, He3aMeuJ,eHHbII7I nnn 38M8Ll.leHHbII7I OOHUM U HECKONTbKMMUK N3 cnenyrounx 3amMecTuTenen:

a) rarioreH,

b) rmgpokcn,

c) C4_zankokeu,

d) apun,

e) 5-7-uneHHas uUwWKoankunbHaa rpynna,
crieqyoLmX 3aMecTUTeNen:

i) rmgpokcu,

i) C4_garnkokcu, unu

i) apun; unn

f) reTepoumkn,

3) C_zarnkokceum,

4) -NH-COOC,_zankun,

5) -NH-CO-C4_zankun,

6) -NH-SO,C4_zankun,

7) reTepouukn,

8) -W-apun, nnu

9) -W-CO-apun,

roe W onpegeneH Bbiwe; unv

He3aMelleHHada WM 3amMelleHHaa oOHUM WU HECKOJNMIbKUMU U3

R' n R?, B3aTble BMecTe ¢ aTOMOM a30Ta, C koTopbIM cBA3aH R ', 1 ¢ aTomom yrnepona, ¢ koTopbiM cBsiaaH R 2,
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06pasytoT 3-10-UNeHHYI0 MOHOLMKINYECKYIO UMN BULMKIUYECKYIO HACLILEHHYIO KOMbLEBYIO CUCTEMY, COCTOSLLYIO U3
aToma a3oTa, ¢ koTopbiM cBa3aH R '; 3 1-8 aTomMoB yrmepoaa; U W3 OOHOTO WK HECKOMLKUX HE3aMeELLEeHHbIX UMK
3aMelLeHHbIX reTepoaToMOB, BbIGPaHHbIX U3

1) —N— .
I
Y —R1
roe V nnbo otcyTcreyeT, nnbo siensetca -CO-Q- nnu —SO,Q-
R'! siBnsieTcs TakWMM, Kak OH 6Ll onpeneneH Bhille Ans CRy4asi, KOraa oH SBISETCS HE3aBUCHUMBIM U He CBSI3aH
RZ;
a Q nmbo otcytcteyeT, nubo sasngetca -O-, -N(R)- unu retepounknom, HeobA3aTenbHO 3amMelleHHbIM
-C4_4ankunom;

2) —P—
reTepoUrkn
3) —_N— HesaMelLLeHHbI UMK 3aMeLLieHHbIR apurioMm,
331 48NKEHAN,
4) — N— He3aMelLLEeHHbI UNK 3aMeLLEeHHbIR apuromM,

éOQ—CMEIJ'IHeHHJ'I,

5) -8(O)p-, rae p paBHo 0, 1 unm 2; unn

6) -O-

m=2,34unb5;

n=0,1,2um3,

R npencraensier coboi Bogopon unu Cq_4ankum;

Ry npencraengaet cobon H unu apun; n

R* npencraensieT coboii C_sankin ¢ npsiMoil UMK pa3BeTBIeHHON Lenbto;

yKasaHHbIN apun npeacrasnseT coboi deHnn unu HadTum;

yKasaHHbIi reTepounkn npeacrtaenseT cobol CTabWunbHyl 5-7-YneHHyl MOHO- WnK Buumknuyeckyro, nubo
7-10-uneHHylo BULUKIUYECKYH0 TeTepOLMKITMYECKYIO KONbLEBYH CUCTEMY, B KOTOpoW noboe KonbLuo MOXeT ObiTb
HacbILLEHHbIM MU HEHAChILWEHHbIM, ¥ KOTOpas COCTOMT U3 aTOMOB yrrepoaa u 13 1-3 reTepoaTtomoB, BblIGpaHHbIX 13 N,
OwunsS.

20. CoenuHeHWe Mo n. 19, B KOTOPOM CTepeoLeHTp a WMeeT S-koHdwurypauuo; R* npeactaensier coboii
TpeT-6yTin; a R' 1 RZ, BaaThle BMecTe, 06pasyloT LIMKMMYECKYIO CTPYKTYPY, BbIBPAHHYIO U3 rpynMbl, COCTOSLLEN U3;

Boc-N /\ ’
N*}é\-

M

Y
NZ EN‘;{

~O N/\
YQ,
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H

21. CoenunHeHne copmynel:

Boc -N /\
N/\Y/O

CONH-t-B

22. Cnocob nonydeHus u BblgeneHus (S)-2-TpeT-OyTokcukapbokcammuanunepasuHa, BKN4Yarowmi B cebs
criegyloliMe ctagum:

(a) Bzaumogelicteue pacteopa (S)(R)-2-TpeT-OyTunkapbokcamma-nunepasnHa ¢ KACIOTOW B BOAHO-OPraHWYecKon
CMECU pacTBOpUTENEN, rae KUCNoTy BbIOUpalT U3 rpynnbl, BKNoYawwen B ceba (+) unu (-) BUHHYO KUCNOTY, (+) unn
(-)-MUHOaNbHY KUCROTY, (+) nun (-)aNnBEeH30UMNBUHHYIO KUCNOTY, D unu L-nMpornyTamMnHOBYK KACHOTY Unu (+) unm

(-)an-0,0'-N-ToNyoun-BMHHY0 KUCroTy, (+) unu (-)abnodnyto kucnoTy, (+) unu  (-)-10-kamdpopcynbghoHOBYO
kucnoty, (+) wnm  (-)-3-6pomo-10-kamdpopcynbdoHoBYO  KUcroTy K (+) unu  (-)-3-xropo-10-kamdopcynboHOBYO
Kucrory;

(b) HarpeBaHue cMecu Ans pacTBopeHus nobbix 06pasyoLnxcs TBEPAbIX BELeCTB;

(c) oxnaxgeHne cmecu;

(d) B cnyyae, ecnvM ocaxaeHHble KpucTansbl COCTOAT NpeuMMyLlecTBeHHO u3 (S)-aHTunoga, TO BbigeneHue
OCaXAeHHbIX KpUCTarnmoB U3 MaTo4yHOro pacteopa; 1

(e) B cniydae, ecnu MaToOYHbIA pacTBOP COCTOUT NPEUMYLLECTBEHHO U3 (S)-aHTMNo4a, TO BbiAeneHne ocaxaeHHbIX
KpUCTanmoB 13 3TOro MaTto4yHoro pacTeopa, U BblgeneHue (S)-aHTunoaa.

23. Cnocob no n. 22, rae KucroTy BblbupatoT ns (S)-(+)-10-kamcopcynbdoHoBon Kncnotsl 1 (L)-nnpornyTammHoBOR
KMCIOThI.

24. Cnoco6 no n. 23, rae opraHN4eckuii pacTBopuTEnb B BOAHO-OPraHUYeCcKon CMecu pacTBopuTenei BoibupaloT 13
TeTparngpodypaHa, 1,4-nnoKcaHa, aueToHuTpuna, anmeTtundopmamMmnaa, 1-MeTUN-2-NNpPPONNGNHOHA,
AVMeTOoKCUaTaHa, sTunauetara, Cq_4-cnupTa Unm nx KOMOUHaLUWi.

25. Cnocob no n. 24, rae opraHuyecknii pactTBopuTenb BbibupatoT us Cq_4cnupta unu kombuHauum Cq4-cnvpTta u
aueToHUTpUna.

26. Cnocob no n. 25, rae Cq_4-cnupT BbIGMpatoT U3 1-nponaHona u sTaHona.

27. Cnocob6 no n. 26, rge npoueHT o6bema Bogbl cocTasnsaeT 15% unm meHee.

28. Cnocob no n. 27, roe npoueHT obbemMa Boabl cocTaBnsaeT 5% UM MeHee.

29. Cnocob no n. 28, roe oxnaxaeHnwe B cTagun (C) OCyLecTBNSOT Npy Temnepatype oT okoro 20°C 4o KoMHaTHOWM
TemnepaTypbl.

30. CoeguHeHune, koTopoe npeacrtaensetr cobon (S)-2-TpeT-OyTunkapbokcamug-nunepasvH, UMeloLni
a30T3alUMTHYIO rpynny B nonoxeHun 4 asoTa.

31. CoegnHenne no n. 30, roe asoT3awMTHaA rpynna npeacraensiet cobon Boc, CBZ, 6eHsun, 4-meTokcnbeHaun,
2,4-gumeToKkcrnbeHsun, TpudTopaueTun Unm TpUankui-cunmn.

32. CoeguHeHune no n. 31 cdopmyribl

in
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