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HOBbIE NMPOU3BOAHBLIE OKTATMAPOIMNPPOJIO[3,4-CIINMUPPOJIA N UX
AHANOIN B KAYHECTBE MHTMBENTOPOB AYTOTAKCUHA

Hacrosilwee un3obpereHne OTHOCUTCA K OpPraHUYeckMM  COELUHEHUAM,
NnonesHbIM ANA Tepanuu Unn NPpoUNakTUKN y MITEKONUTAILWEro, U, B YaCcTHOCTH, K
nHrnbuTopam ayrtotakcmHa (ATX; ot adrn. “autotaxin”), npeacrasnsawowmm coboun
WMHrMBMTOPBLI NPoAyuupoBaHusa nusodocdatungHon kucnotol (JIOK nnn LPA; ot anrn.
“lysophosphatidic acid”) wn, cneagosarenbHo, MoAynaTopbl ypoBHEN JIOK un
accouyMmpoBaHHOW nepejayn curHana, And  nevyeHus  unu  npodunakTukm
NnaTronorM4yecknx  COCTOSSHMM  MOYEK,  NaTONOrMYecKMX  COCTOSIHUA  MEYEHMN,
BOCMAnNUTENbHbIX COCTOSIHUMW, NaTOMOrMYeCckMX COCTOSHUA HEPBHOW CUCTEMBI,
naTonorM4yeckmx COCTOSIHUN AblXaTenbHou CUCTEMBI, COCYAUCTbIX n
CEPAEYHOCOCYAUCTBIX MNaTOMOMMYECKUX COCTOSIHUN, hubpoTudecknx 3abonesaHui,
paka, rnasHblX NaTonorMyecknx COCTOSHUNA, MeTabonuyeckux naTonorn4Yeckmx
COCTOSIHUW, XOnecTaTUyecKkoro syja u Apyrux OpM XPOHWYECKOro 3yaa, a Takke

OCTPOr0 M XPOHUYECKOro OTTOPKEHUS TPaHCNNaHTaTa opraHa.

B HacTosiLem n3obpeTeHnn npeanoxeHbl HOBble coeagnHeHna doopmynbi (1)

rae

R' npeacraBnsetr  coboi 3ameLLleHHbI LMKnoankun, 3aMeLleHHbIN
UMKnoankunankun, 3ameLlyeHHbli eHun, 3amMeLleHHbIn PeHnnankun, 3ameLleHHbIN
dbeHoKemankun, 3ameLyeHHbln  PEeHUNUMKNoanknn, 3amMeLleHHbIn  eHunankenmn,
3aMeLlleHHbI PEHUNANKMHWA, 3aMELLEHHbIN HadTUN, 3aMeLUEeHHbIn HadTunankun,
3aMeLleHHbIn  HahTUNMOKCUANKWI, 3aMeLlleHHbIA  HaTunankeHun, 3amMeLUEHHbIN
MUPVUAMHUI, 3aMELUEHHbIA NUPUAUHUNANKWAN, 3aMELEHHbIN NUPUANHUNANKEHW,
3aMeLleHHbIA  NMUPUAWMHUINANKUHWI,  3aMELUEHHbIM  TUOMEHWN,  3aMELLEHHbIN
TMOEeHNankun, 3aMeLleHHbIN TUOEHUNANKEHUS, 3aMELLEHHbIN TUOEHUNANKUHUA,
3aMeLUEHHbIA  MHAOMWM, 3aMELWEHHbIN  XWHOMWM, 3aMELUEHHbIA  WU30XMHOMWI,
3amelyeHHbin  2,3-aurngpo-1H-nsonngon-2-un, sameweHHoin 1H-uHgon-2-un  mnnm

3amelleHHbIn  BeH3odypaH-2-un, rae 3amMelleHHbIN  LUKNoankun, 3amMeLlleHHbIN
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LMKNoankunankvn, 3amelleHHbI PeHun, 3amelleHHbIN PeHnnankun, 3ameLleHHbIN
deHokCcmanknn, 3ameLyeHHbIn  PEHUNUUKNOoankun, 3amMelleHHbIn eHnnankeHun,
3aMELLEHHbIN PEHUNANKMHUN, 3aMeLLeHHbIN HaddTWUM, 3aMeLLeHHbIN HadTUnankun,
3aMeLleHHbIM  HaPTUNOKCUANKUI, 3aMeLLEeHHbI  HadTMnankeHun, 3amMeLleHHbIN
MUPUANHWA, 3aMEeLUEHHbI MNUPUAVHUNANKWAM, 3aMeLleHHbIA  NUPUAUHUNANKEHUN,
3aMeLleHHbIn  NUPUAWHUNANKWUHWI,  3aMELUEHHbIM  TUOMEHWUN,  3aMeLLEHHbIN
TMObeHUNaNKun, 3aMeLLeHHbIA TUOEHUNANKEHW, 3aMELLEHHbIN TUOEHUNANKUHNR,
3aMeLUeHHbIA  MHAOMWM, 3aMELUEHHbI  XWMHOMWM, 3aMeLUEeHHbIA  WU30XMHOMWN,
3amelleHHbin  2,3-aurmapo-1H-nsomHaon-2-un, 3ameweHHbin  1H-uHaon-2-un  w
3aMeLLieHHbIN BeH3odypan-2-un 3amelleHbl RY, R® n R?;

R? npeacTaBnsieT coboOi 3aMeLLeHHbIn (DeHUn, 3aMeLeHHbI MUPUAUHIT,
3aMELLEHHbIN NMPPONWA, OKCOAUMMAPONUPUAVMHUN UMW 3aMELLEHHbIN TUodeHun, rae
3aMeLleHHbIn  (DEeHWM, 3aMELUEHHbIN NUPWAMHWA, 3aMELUEHHbIN NUPPONUA U

3aMeLLieHHbIN ThodeHun samelleHsbl R'%, R" n R';

Y npeacraensiet coboit -OC(O)-, -NR*C(O)-, -C(O)-, -S(O)»-, N—N

S S N
unm N—N :

A npeactasnset cobon -N- nnmn CH-;

W npeacrasnset cobon -O-, -S-, -NR®-, -C(O)-, -S(0),- nnm -CR*R*-;

R® n R* HesaBucumO BbIOpaHbl U3 H, atoma ranoreHa, ankuna v 4yknoankuna;
R® u R® HezaBucuMO BbIBpaHbl U3 H, ankuna u umMknoankuna;

R’, R® n R® HesaBucumo BbiBpaHbl W3 H, ankuna, ruapokcuankuna,

ranoreHankuna, rmapokcuranoreHankmna, Luumknoankuna, Luknoankmnankmna,

LMKNnoanknnankokcu, LMKNOAanKoKCH, LuMKnoankokcuankmna,
LuMKknoankunankokcmankmna, anKoKCH, ankokcuankuna, ranoreHankokcu,
ankokcuranoreHankmna, ANKOKCUANKOKCH, ankoKkcunankokcuankmna, CpeHI/IJ'Ia,

3ameLleHHoro deHnna, NMpUAUHWNG, 3aMeLeHHOro NMUPUAMHWNG, atoMa rarnorexa,

TMAPOKCHU, UunaHo, ankuncynesdanuna, ranoreHankuncynbgaHmna,
LMKnoankuncynbaHmna, ankuncynbuHuna, ranoreHankuncynbpuHnna,
LMKNoankuncynb@uHmna, ankuncynbdoHuna, ranoreHankuncynbpoHmna,

LMKNoankuncynboHuna, 3ameLleHHoro aMmmHocynbOoHUNa, 3aMeLeHHOro aMnHO Y
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3aMELLEHHOro amMuHoankuna, rae 3aMeLleHHbIM aMUMHOCYNbMOHWM, 3aMELLEHHbIN
aMWHO M 3aMELLEHHbI aMMHOArKUN 3ameLleHbl aTOMOM a30Ta, MMEOLMM OT OAHOro
AO ABYX 3amMecTutenen, HesaBucuMMO BbiOpaHHbIX M3 H, ankuna, uyuknoankuna,
Uuknoankunankina,  rmapokcuankuna, — ankokcuankuna, — ankunkapboHuna o wu
UuknoankunkapboHuna, u rae 3ameleHHbI PeHUNn U 3aMeLLeHHbIN NMUPUAUHUN
Heoba3aTenbHO 3aMelleHbl 3aMecTUTENsSIMU B KONMUMYECTBE OT OAHOTO A0 TPeX,
HEe3aBMCMMO BbIOpaHHbIMW U3 arnkuna, atoma ranoreHa, ranoreHankuna, ankokcu u
ranoreHankokcu, rae no MeHbluei mepe oaunH ms R, R® n R® npepcrasnsier coboii He
H;

R'™ npeacTtasnsieT coboi 3amMeLUEHHbIA aMUHOCYIbGOHUM, anKoKCMKapBoHu,
ankunkapOoHMNaMUHO, ankMNcynbQPOHNNAMUHO, 3aMELLEHHbIA aMuHO, Kkapbokcw,
LMaHo, rmapoKC Unn TETPa3onNu, rA€ 3amMeLLEHHbIN aMMHO 3aMELLEH Ha aTome asoTa
3aMEeCTUTENSMN B KONMMYECTBE OT OAHOMO A0 ABYX, HE3aBUCMMO BblOpaHHbIMK 13 H,
ankuna, yiknoankuna, UMknoankunankuna, rmapokcmankmunia u ankokCnankuna;

R" n R'? He3saBmcumo BbIBpaHbl M3 H, ankuna, LMKnoankuna, ankokcu, atoma
ranoreHa u ranoreHankuna;

m, N, p U q HE3aBUCUMO BbiBpaHbl 13 1 nnn 2;

NUnNn ux apmMmaLeBTUHECKM NPUEMIIEMbIE COSN.

AytotakcuH (ATX) npeacraBnsieT COOOM CEKPETUPYEMbIN (DEPMEHT, TaKKe
HasblBaeMbIn 3KTOHyKNneoTuanmpodocdartason/cpochoamacrepason 2 unu
nunsodoconunasomn D, KOTOpbI Ba)KeH ans npeobpasoBaHus
nnsogpocharmamnxonuHa (JIOX) B GUONOrNMYECKM aKTUBHYKO CUTHANbHYHO MOMEKyny
nnsogpocparmaHon kmcnotel (JIOK). MNokasaHo, 4yTo ypoBHM JIOK B nnasme xopoLuo
cornacyrTcs ¢ aktmBHoCTbio ATX, n, cnegosarenbHo, ATX cuMTalOT BaKHbIM
WUCTOYHUKOM  BHeknetodHon JIOK. PaHHME 3KCNEepUMEHTbl € NPOTOTUMHBLIM
nHrmbutopom ATX nokasanu, 4YTO Takoe COeauHEHME CnocoBHO WHrMbuposaTb
aKkTMBHOCTb cuHTe3a JIOK B nnasme mbiwen. Paborta, nposegeHHas B 1970-e n paHHue
1980-e rogbl, npogemMoHcTpupoBana, u4Tto JIOK mMOXeT Bbi3blBaTb LUMPOKOE
pasHoobpasne KNeTOYHbIX OTBETOB, BKMOYAIOLWMX COKpALLEHUE rMNagKOMbILLEYHbIX
KNeToK, akTuBayuio TpombouuToB, nponmndepauuio KneTok, XeMOTakCuc U Apyrue
orBeTbl. [Heuncteus JIOK onocpesosBaHbl nepeaayert CcurHana Ha HECKOMbKO

peuenTopoB, conpsbkeHHblx ¢ G-6enkom (GPCR; ot anrmn. “G protein coupled
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receptors”); nepBble 4YMneHbl 3TOr0 CEMENCTBa pPelenTopoB Obinyv MNepBOHaYarnbHO
obo3HaueHbl kak peuentopbl Edg (peuentopbl reHa  auddepEeHUMPOBKM
aHaoTennanbHbIX KNetok; oT aHrn. “endothelial cell differentiation gene”) nnu rexHa-1
BEHTPUKYNSAPHOW 30HbI (vzg-1; oT aHrn. “ventricular zone gene-1”), HO B HacTosiLee
BpemMs MX HasbiBaloT peuentopamu JIOK. [poToTunHaa rpynna Tenepb COCTOUT U3
LPA1/Edg-2/VZG-1, LPA2/Edg-4 wn LPA3/Edg-7. HepaBHO onucaHO Tpu
aononHutenbHbix peyentopa JIOK LPA4/p2y9/GPR23, LPAS5/GPR92 n LPAB/p2Y5,
obnagaowme  Bonee Onnsknm pPOACTBOM C  HYKNeoTMA-CenekTUBHbLIMN
NYPUHEPTUYECKMMN peLenTopamun, Yem ¢ nNpoToTunHbiMu peuentopammn LPA1-3. Ocb
nepegaun curHana ATX-JIOK BoBneyeHa B LWMPOKUA psg  PU3MONOTNYECKUX U
naTopunsnonormyecknx QYHKUMA, BKNIOYAOWMX, Hanpumep, QYHKUUIO HEpPBHOM
CUCTEMbI, pPasBUTME KPOBEHOCHbIX COCYAOB, CEPAEYHOCOCYAUCTYIO OU3NONOTNIO,
PENPOAYKTUBHYIO PYHKLMIO, PYHKLNIO UMMYHHOW CUCTEMbI, XPOHMYECKME BOCNAneHne,
MeTacTasbl U NPOrpeccupoBaHune onyxonu, ubpos opraHoB, a Takke OXUpeHne nnnm
apyrve metabonmyeckue 3aboneBaHusi, TakMe kak caxapHbeli guabet. Takum obpasom,
NoBbILWEHHAA akTMBHOCTbL ATX wW/vnn noBbiweHHble ypoBHU [JIOK, unsmeHeHHaq
akcnpeccusa peuentopa JIOK n nsameHeHHble oteeTbl Ha JIOK moryT BHOCUTL BKraj B
BO3HUKHOBEHME,  MNpPOrpeccupoBaHne  WunuM  pesynbtatr  psga  pasnuyHbIX

NaTroU3NONOrM4eCcKknX COCTOAHMMN, CBA3aHHbIX C oCbio ATX/JIPK.

B cootBetctBUM C un306peTeHneM coeauHeHnnss Gopmynbl (1) wunm  ux
hapmauyeBTUYECKM MPUEMIEMbBIE COMM N CMNOXHbIE 3PUPbl MOXHO MPUMEHSTL ANS
neyeHus unm npohunakTukmn 3abonesaHnin, PacCTPOMCTB UMK COCTOSIHUNA, CBA3AHHbIX C
aKTUBHOCTbIO ayTOTakCcuHa Wunn ¢ GMONOrm4Yeckorn akTUBHOCTBIO nunsodocdaTngHom
kncnotbl (JIOK).

CoeguHenua copmynbl (1) unu mnx cdapmayeBTUYECKn NpUemMneMbie Conu u
CMNOXHble 3UPbl NO AAHHOMY U30OPETEHUIO UHIMONPYIOT aKTUBHOCTb ayTOTakCuHa u,
cneposaTtenbHO, MHIMBMpyoT npoayuuposaHne JIOK n mogynupyrot ypoBHu JIOK un
accoymmpoBaHHylo nepegady curHana. WHrmbutopbl ayToTakCuHa, packpbiTbie B
AAHHOM nN300peTeHnn, MOne3Hbl B KayecTBe CPEeACTB AN NEeYeHUs unm
npeaynpexaeHns 3aboneBaHun WNU NaTonoOrMYeckMx COCTOSHUWA, MNPU  KOTOPbIX
aktTuBHoCcTb ATX w/mnu nepegaya curHana LPA yyacTByeT, BOBNeYeHa B 3TUOMOruo

unu nartonormio 3aboneBaHns UNM MHa4Ye CBA3aHa MO MEHbLUEN mepe C O4HUM
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cumnTomom 3T1oro 3abonesaHusa. Ocb ATX-JIOK BoBneveHa, Hanpumep, B aHrMOreHes,
XpOHUYECKOEe  BOCManeHuwe, ayTouMMyHHble  3aboneBaHus,  ubpoTuyeckmne
3abonesaHusa, pak, a Takke MeTacTtasbl U NPOrpeccupoBaHne OMyxonu, rnasHble
naTonorn4yecknue CoCTosHWSA, MeTabonuyeckne NaTtonornyeckme COCTOsHNUS, Takne Kak
OXUPEHNE W/ UMK CaxapHbI AnabeT, Takme COCTOSHUS, Kak XOnecTaTu4ecknni 3ya unm
Apyrne opMbl XPOHUYECKOrO 3yAa, a TakKe OCTPOe U XPOHUYECKOE OTTOPXKEHME

TpaHCcnnaHTara opraHa.

ObbekTamm HacTosLero n3obpeTeHns ABnaOTCA coeanHerua dopmynbl (1) m
NX YNOMSIHYTbIE BbILLE COMWN U CNOXHbIE 3PMPbI, @ TakKe UX NMPUMEHEHNE B Ka4yecTBe
TepaneBTUYECKM aKTMBHbIX BeELecTB, Cnocob® nonyyeHuss 3TUX COEAUHEHUN,
NMPOMEXYTOUYHbIE COEAUHEHMS, hapMaLeBTUYECKME KOMMO3ULWUW, JEKapCTBEHHbIE
CPEACTBa, coaepXalme AaHHble COoefMHEHUs, UX apmauyeBTUYECKU npUeMnemble
CONMU WNU CroXHble 3UPbI, MPUMEHEHNE 3TUX COEAUHEHUN, CONEN UMM CROXHbIX
3UpoB AN NeYeHUs UnNu nNpodUNakTUKU pPacCTPOUCTB UMM NaTonornyeckmx
COCTOSIHUW, CBSA3@HHbIX C aKTUBHOCTbIO ATX wn/unm ¢ ONOMNOrMYecKkon aKkTUBHOCTbLIO
nmnsogocarmaHon kucnotel (JIOK), B yacTHOCTU, NpU NeYeHUn unn nNpodunakTmuke
NaronorM4yeckMx  COCTOSHMM  NOYEK,  NaTONOrMyeckMx  COCTOSIHUA  MEYEHW,
BOCManuUTEnbHbIX COCTOSIHUMW, NaTOMOrMYeckUX COCTOAHUA HEPBHOW CUCTEMBI,
naTonornyeckmx COCTOSHUN AbIxaTenbHoN CUCTEMBI, COCYAUCTbIX n
CEPAEYHOCOCYANCTbIX MNaTOMNOrMYECKUX COCTOSIHUN, pnbpoTmyecknx 3abonesaHun,
paka, paka, rnasHblX NaTonorm4yeckux COCTOSIHUW, MEeTabonuyeckMx NaTonormyeckmx
COCTOSIHUI, XONecTaTU4eckoro 3yaa u Apyrnx hopM XPOHUYECKOro 3yaa U OCTPOro u
XPOHUYECKOro OTTOPXKEHMSA TPaHCnnaHTara opraHa, U NPUMEHEHNe 3TUX COEAUHEHWN,
COnen Unn CriokHbIX 3PUPOB ANS NOMNYyYEHMS NEKAPCTBEHHbIX CPEACTB ANSA NeYeHus
UNn NPOPUNAKTMKN NaToONOMMYECKMX COCTOSIHUA MOYEK, MaTonornyeckux COCTOSHUN
neyYeHn, BOCNanuTENbHbIX COCTOSHUI, NaTONOrMYECKMX COCTOSSHUN HEPBHOW CUCTEMBI,
naTonorn4yeckmx COCTOSIHUN AblxaTenbHou CUCTEMBI, COCYAUCTbIX n
CEPAEYHOCOCYAUCTBIX MaTOMOMMYECKMX COCTOSHMNA, ubpoTudecknx 3abonesaHun,
paka, rnasHbIX NaTororMyecknx COCTOSHUKW, MeTabonuyeckux naTonorn4Yeckmx
COCTOSIHUW, XONecTaTU4yeckoro 3yaa u Apyrnx hopm XpOHUYECKOro 3yaa U OCTporo u

XPOHMUYECKOro OTTOPXKEHWUSI TPaHCNNaHTaTa opraHa.
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TepmuH  “ankeHun”  O3Ha4aeT  OAHOBANIEHTHYID  HOPMasrbHYKO WK
pas3BETBMEHHYIO YINEBOLOPOAHYIO FPpynny U3 atoMoB yrnepoaa B Konuyecrse ot 2 A0
7, cojepXxalylo Mno MEeHbLEeNn Mepe OAHY [ABOVHYK CBA3b. B KOHKPEeTHbIX
BOMMOLLEHNAX U30OpETEeHUss ankeHun umeeT oT 2 Ao 4 atomoB yrmepoga v no
MEHbLUEN Mepe OAHY ABOWHYIO CBA3b. [IpUMepbl ankeHuna BKMIOYaKT 3TEHWN,
NponeHun, npon-2-eHun, wusonponexHwn, H-6yteHnn u un3obyteHun. KoHkpeTHas

ankeHunbHas rpynna npeacrasnseT cobon aTeHun.

TepmuH “ankokcn” osHauvaet rpynny dopmynel -O-R’, rae R’ npegcrasnser
cobon ankunbHyto rpynny. MNpumepbl ankoKCUrpynnbl BKAKOYAOT METOKCU, 3TOKCU, H-
NPOMOKCK, WN30MPOMNOKCKH, H-OyTOoKCK, un30byToKkCcM U TpeT-OyToKCKU. KOHKpeTHas

ankokcurpynna BKIoYaeT N3oNponoKCU.

TepMrH “ankokCnankokCcn” O3Ha4yaeT ankOKCUIpynny, r4e no MeHbLUEW Mmepe
OAWH M3 aToOMOB BOAOPOA4A arKOKCUIpyMnbl 3aMeLleH APYron ankoKCUrpynmow.
Mpumepbl  ankoKCUAankOKCUrpynmnbl  BKIOYAIOT METOKCMMETOKCH, 3TOKCUMETOKCH,
METOKCUITOKCK, 3TOKCUITOKCWU, METOKCUMPOMOKCU U 3TOKCUMNPOMOKCU. KOHKpeTHbIe

anKoKCHankoKCUrpynnbl BKNHOYaKOT METOKCUMETOKCH N METOKCUITOKCH.

TepMyH  “ankokcuankokcuankun’ oO3HavaeT ankuibHYy rpynny, rae no
MEHbLUEN Mepe OAMH U3 aTtoMOB BOAOPOAA ankunbHOW Tpynnbl  3aMeLyeH
ankoKkcuankokeurpynnon. [Mpumepbl ankoKCUankoKCUankunbHOW rpynnbl  BKMAOYAOT
METOKCUMETOKCUMETUI, 3TOKCUMETOKCUMETUN, METOKCUITOKCUMETWI,
3TOKCUITOKCUMETMN, METOKCUMPOMOKCUMETIST, 3TOKCMNPONOKCUMETHNN,
METOKCUMETOKCUITUM, 3TOKCUMETOKCUITUM, METOKCUITOKCUITUM, 3TOKCUITOKCUITUM,

METOKCUNPONOKCUITUIT N STOKCUNPONOKCUITUN.

TepMyH “ankokcuankmn’ O3HadaeT ankunbHYKO rpynny, r4e NO MEHbLUEN Mepe
OAWH N3 aTtoMOB BOAOPOAAa anKWMbHOW rPynMbl 3aMELUEH  anKkOKCUrpynmou.
NnniocTpaTuBHble  ankoKCuankunbHble  Fpynnbl BKIIOYAOT  METOKCUMETUN,
3TOKCUMETUN, METOKCUITWUN,  3TOKCUITWI, METOKCUMNPOMWI,  3TOKCUNPONWn U
nsonponokcumeTun. KoHKpeTHas ankokCuankunbHas rpyrnna BKAYaeT METOKCUMETUN,

METOKCU3ITUN N N30NPONOKCUMETUN.



10

15

20

25

30

TepmuH “ankokcukapboHun” osHadaet rpynny dopmynbel -C(O)-R’, rae R’
npeacraensetr cobon ankokcurpynny. [lpumepbl  ankoKCMKapOOHWUIbHBIX  Fpynmn
BkntoyatoT rpynnbl popmynel -C(O)-R’, rae R’ npeacraBnsetr cobon METOKCU wunu
3TOKCU. KOHKPETHbIE ankOKCUMKapOOHWUMbHbIE TPYMMbl BKAKOYAKOT rpynnbl popmMynbl -

C(0O)-R’, rae R’ npeacraBnsieT cobom METOKCH.

TepMUH “ankokcuranoreHankun” O3HaqaeT ranoreHankunbHyl rpynny, rae no
MEHbLUEN Mepe OAWH M3 aTOMOB BOAOPOAA ranoreHankurbHOW rpynnbl 3ameLleH
ankokcurpynnon. MnnocTtpaTuBHbIE anKoKCUranoreHankunbHbIE rpynnbl  BKYaoT
METOKCUTPUPTOPITUN, 3TOKCUTPUTOPITUN, METOKCUTPUATOPNPONNII "

3TOKCUTPUPTOPNPONUN.

TepMuH “ankmn” o3Ha4aeT OAHOBAaNEHTHYIO HOPMAarbHYIO UMK Pa3BETBIEHHYIO
HaCbILLEHHYIO YrNeBOoAOPOAHYIO rpynny U3 aToMoB yrnepoja B konndectee ot 1 go 12.
B KOHKPETHbIX BOMMOLLEHUSIX N30DpEeTEHUS ankun nmeeT oT 1 40 7 aToOMOB yrnepoaa,
n B H6onee KOHKPETHbIX BOMMOLLUEHUAX n3obpeTeHna oT 1 o 4 aToMOB yrnepoja.
Mpumepbl ankuna BKMYaT METWUR, 3TUM, nponun, usonponun, H-OyTtun, n3odyrtun,
BTOP-OyTnN 1 neHTun. KOHKPETHble ankumnbHble rpPynnbl BKMAKYAT METWUN, 3Tun,
nponun n usonponun. bonee kOHKpeTHas ankvnbHas rpynna npeacTaBnsaloT cobon

MeTun.

TepmuH “ankunkapboHun” osHavaet rpynny dopmynbl -C(O)-R’, rge R’
npeacTaBnseT cobon ankunbHyto rpynny. [Mpumepbl ankunkapboHWNbHBLIX Fpynn
BkrrodaroT rpynnel dopmynbl -C(0O)-R’, rae R’ npeacraBnser cobon MeTun unu atun.
KoHkpeTHble ankunkapboHunbHbIe rpynnbl BKOYaoT rpynnel dopmynel -C(O)-R’, rae

R’ npeacraensiet cobon metun.

TepmuH “ankunkapboHunamuHo” osHavaet rpynny dopmynel -NH-C(O)-R’, rae
R’ npeacraBnsieT cobon ankunbHylo rpynny. Mpumepbl ankunkapboHunamuHorpynmn
BkritodaroT rpynnel popmynel -NH-C(O)-R’, rae R’ npeacrasnseTr cobon metun mnum
3Tnn. KoHKpeTHble ankunkapboHunammHorpynnel BknoYarT rpynnbl popmynbl -NH-

C(0)-R’, rae R’ npeacraBnsieT cobon metun.
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TepmuH “ankuncynbdaHun” o3Hadaetr rpynny dopmynel -S-R’, rge R’
npeacrasnaeTr cobon ankunbHylo rpynny. [pumepbl ankuncynbgaHunbHbIX FPynn
BKNtoyaloT rpynnbl popmynel -S-R’, rae R’ npeacrasnsetr cobon meTwn, 3Twn, H-
nponun, u3onponun,  H-6ytun, un3obytun  unm  TpeT-O6ytnn.  KOHKpEeTHble
ankmncynbaHunbHble  rpynnbl  BKAOYawT  rpynny  dopmynel -S-R’, rae R’

npeacraenseT cobon meTun.

TepmuH “ankuncynbuHmn’ osHadaet rpynny dopmynbl -S(O)-R’, rae R’
npeacraenser cobon ankunbHyro rpynny. [pumepbl ankuncynbUHUMBbHBIX FPyNn
BkritovaroT rpynnbl popmynel -S(O)-R’, rae R’ npeacrasnaer cobon metun, 3Tun, H-
nponun, wm3onponun,  H-Oytun, wm3obytun  unm  TpeT-OyTun.  KOHKpeTHble
ankMncynb@uUHUNbHbIE  TPYNNbl  BkNoYaroT rpynny  dopmynel -S(O)-R’, rae R’

npeacraensieT cobon meTun.

TepmuH “ankuncynbdoHun” osHavaet rpynny dopmynbl -S(O),-R’, rge R’
npeacTaBnseT cobon ankvunbHyto rpynny. [pumepbl ankuncynbgOHUMbHbBIX Fpynmn
BkrtovaroT rpynnel popmynel -S(O),-R’, rae R’ npeacrasnser cobon mMeTun, aTun, H-
nponun, wusonponun,  H-6ytun, wu3obytun  unm  TpeT-6yTun.  KOHKpeTHble
ankuncynb@OHUNbHbIE TPynnbl  BkMYaT rpynny  dopmynbl -S(O),-R’, rae R’

npeacrasnseT cobon metumn.

TepMmuH “anknncynboHunammHo” o3navaet rpynny dopmynbl -NH-S(0O),-R’,
rae R’ npeacraensieT cobon ankunbHyo rpynny. Mpumepsbl
ankuncynbgoHMnaMmmHorpynn BknovarT rpynnbl opmynbl -NH-S(0)-R’, rge R’
npeacraenser cobon metun nnu 3tun. KoHKpeTHble ankuncynbOHUNaMUHOTPYnnbl

BkrrodaroT rpynnbl popmynel -NH-S(0),-R’, rae R’ npeacrasnsaet cobon meTtun.

TepmuH “amnHo” o3Hadvaet rpynny -NH..
TepMyH “ammHoankmn” O3Ha4YaeT ankWibHYK Tpynny, r4e No MEHbLUEN Mepe
OAWH M3 aTOMOB BOAOPOAA ankWibHOW rpynnbl 3ameLlieH amuvHorpynnou. pumepsl

amMuHoankmna BKIHO4a0T aMUHOMETUN, aAMUHO3TUN, aMWHO-1-MeTUN-3TnN,
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aMVHOMPONU, aMUHOMETMNMNPONMI U amuHonponun. KOHKPETHbIMU  MpuMepammu

ABNATCH aMUHOMETUI U aMUHOITUN.

TepmuH “amuHocynbdoHun” o3Havaet rpynny -S(O),-NH..

TepmuH “kapboHun” o3Hadaet rpynny -C(O)-.

TepmuH “kapboken” ozHavaet rpynny -COOH.

TepmuH “yuano” osHavaet rpynny -C=N.

TepmuH “ymknoankokcn” o3Havaet rpynny dopmynel -O-R’, rge R’
npeacraenser cobor uuknoankunbHyto rpynny. [lpyumepbl  LUKNOAnNKOKCUrpynmbl
BKIIOYAKOT  LMKMONPOMOKCK, LMKIOBYTOKCH, LMKNOMNEHTUMOKCH,  LIMKIOTEKCUIMOKCH,
LMKNOrenTUNOKCU N LMKMOOKTMUNOKCK. KOHKpETHasa Luknoankokeurpynna npeacraBsnsaeT
cobon LMKNonponoKkCu.

TepMyH “UMKnoankokcuankun” o3HavyaeT ankunbHY rpynny, rae no MeHbLUen

Mepe OfVH M3 aTOMOB BOAOPOAa ankUbHOW rpynbl 3aMeLLeH LMKNOoankoKCUrpynmou.

Mpumepbl  LMKNOANKOKCUANKUMbHBIX — TPYMN  BKMAKYAIOT  LWKMOMPOMNOKCUMETUN,

LMKNONPONOKCUITHN, UMKNOBYTOKCMMETMN, LMKNOGYTOKCHATU,
LMKINONEHTUNOKCUMETWI, LMKNONEHTUNOKCUITIN, LMKIOreKCUNOKCUMETU,
LIMKIOreKCUMOKCUITIN, LMKNOrenTUNoKCUMeTIN, LMKNOrenTUnoKCU3TUn,

LUKNOOKTUNOKCUMETUN U LLUKNOOKTUIOKCUITUN.

TepmuH “umknoankun’” o3Ha4aer O4HOBaNEHTHYO HacCbILLUEHHYO
MOHOLMKINYECKYIO MNU  OULMKNMYECKYIO YrNEBOAOPOAHYIO TPYnny M3 KOmNbLEBbIX
atomoB yrnepoga B konudectBe oT 3 A0 10. B KOHKPETHbIX BOMMOLEHUAX
n3obpeTeHna LmKnoankun o3HadaeT O4HOBANEHTHYIO HACbILEHHY MOHOLUKITUYECKYHO
YrneBOAOPOAHYIO Tpynny M3 KOMbLEBbIX aTOMOB yrrnepojaa B konuyectse oT 3 o 8.
Buvymkn o3HauyaeT KoOMbLUEBYHD CUCTEMY, COCTOSALLYKDO U3 ABYX HAaCbILWEHHbIX
kapbouymknos, nmeroLux asa obLmx aroma yrnepoga. lNpumepamm MOHOLMKIIMYECKOrO

LuKknoankuna sIBRSTCS LMUKNONPONWUI, LUMKNOGYTaHUN, LUKMONEHTUN, LUKIOreKCun
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unu  yuknorentun.  lNpymepamn  BUUUKNMYECKOrO  UMKnoankuna  SBNATCA
6mumkno[2.2.1Jrentanun mnn 6uynkno[2.2.2]oktaHnn. KOHKpPETHbIE MOHOLMKNUYECKNe
LUMKNoankunbHble rpynnbl  NPeACcTaBnsaioT cobon uuknonponun, uUuknodytaHun,
LUMKMNONEHTUN N LMKnorekcun. bonee KOHKpeTHas MOHOLMKIIMYECKas LUKNoankunbHas

rpynna npeacrasnsieT cobon Luknonponwu.

TepMH “UMKNOAnNKUNAankoKCK” O3Ha4aeT ankoKCUrpynny, rae no MeHbLUEN
Mepe OAMH U3 aTOMOB BOAOPOAA ankOKCUrpynnbl 3aMeLLeH LMKNOANKNIbHOW rpynmon.
MpumMepbl LMKNOankunankokCy BKNOYaKT LUKIONPONUIMETOKCH, LUKITOBYTUNMETOKCH,
LMKIONEHTUNMETOKCH, LMKINOrekCMnmMeTOKCH, LMKNorenTunmMeTokCn n

LMKNOOKTUITMETOKCH.

TepMuH “UuKnoankunankokcuankun” O3HadaeT ankunbHyr rpynny, rae no
MEHbLUEW Mepe OAMH M3 artoMOB BOAOPOAA ankunbHOW Trpynnbl  3ameLlleH
Luknoankunankokeurpynnon.  lpumepbl  Uuknoankunankokcuankmna  BKMYaT
LUMUKNONPONUIIMETOKCUMETUI, LMKNONPONUIIMETOKCUITUN, LUKNOOYTUIIMETOKCUMETWN,
UMKNOOYTUNMETOKCUITUN,  LMKNOMEHTUNIMETOKCUITUN,  LIMKITONEHTUITMETOKCUITUN,
LMKNOreKCUIMETOKCUMETUI,  LMKNOreKCUMMETOKCUITIM, LMKNOrenTUnMeTOKCUMETUH,

LMKNOrenTUuimMeTOoKCUITUIN, LUUKITOOKTUIMMETOKCUMETUIN U LMKINOOKTUITMETOKCUITUIN.

TepMuH “Uuknoankunankun’ o3Ha4yaeT ankunbHYr rpynny, rae no MeHbLUER
Mepe OAMH M3 aTOMOB BOAOPOAA AanKWMbHOW TPynnbl 3aMeELyeH LMKNOoankurbHOW
rpynnown. Mprmepsbl Luknoankunankuna BKMOYAIOT LUMKNonponunmeTun,
LUUKNonponunaTun, uuknonponunbytun, yuknobytunnponun, 2-yvknonponunoyTtun,
yuknoneHTunbyTun, LUKnorekcunmeTun, LUKMOrekcunaTun,
6uumknol[4.1.0JrenTaHunmeTnn, 6uumkno[4.1.0JrenTaHunatun,
Omumkno[2.2.2JokTaHunmeTn, OuMunkno[2.2.2]oKTaHunaTun, agamMaHTaHunMeTUn u
agamaHTaHunaTun.  KOHKPETHbIMM  npuMepamu  LuKnoankinankuna sBnaoTCA
LMKIOrekCcunmeTun, LMKNOrekCunaTun, 6uuymkno[4.1.0lrentaHunmeTun,
6uumknol[4.1.0JrenTaHunatmn, Omumkno[2.2.2]okTaHunmeTun,
BULUKNO[2.2.2]OKTaHUN3TUI, agaMaHTaHUNMETUN N agamaHTaHnnaTun. Cneayowmmm

KOHKPEeTHbIMU npuMmepamMmm Uumknoankunankuna 4snarnTCAa LuMKnorekCunmeTun,
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yuknorekcunatun,  Sugmkno[4.1.0lrentanmnmeTun,  6uyunkno[2.2.2]okTaHnnmMeTun,

agamMaHTaHUNMETUN N agamaHTaHUN3ITUN.

TepmuH “yuknoankunkapboHun” osHadaet rpynny dopmynsel -C(O)-R’, rae R’
npeacTaBnseT cobor LMKNoankunbHyo rpynny. Mpumepbl LUMKNoankunkapOoHUNbHbIX
rpynn BkawyawT rpynnbl opmynbl  -C(O)-R’, rae R’ npeacraesnsier coboun

LMKnonponun.

TepMmuH “yuknoankmncynbdaHun” osHadaet rpynny dopmynbl -S-R’, rae R’
npeacrasnset cobon LMKNOAnKWbHYto rpynny. Mpumepsbl
LUMKNoankuncynb@aHunbHbIX rpynn  BKAOYaT rpynnel dopmynbl -S-R’, rage R’

npeacraensieT cobon LUKNonponun.

TepmuH “yuknoankuncynbuHun’ o3Hadvaet rpynny dopmynbl -S(O)-R’, rae R’
npeacrasnset cobon LUKNOAnKubHyto rpynny. Mpumepsbl
LUMKNoankuncynb@UHUNBHBLIX rpynn BknovaroT rpynnbl popmynel -S(O)-R’, rge R’

npeacraensiet cobon Luknonponun.

TepmuH “yuknoankuncynb@oHun” o3Havaet rpynny dopmynbl -S(0O),-R’, rae R’
npeacrasnaet cobon LMKNOAnKubHyo rpynny. MNpumepsl
LUMKNoankuncynb@OHUNbHbIX rpynn BknoyarT rpynnbl dopmynbl -S(0),-R’, rae R’

npeacraenseT cobon Luknonponun.

TepMyH “ranoreHankokCn” O3HavaeT ankoKCUrpynny, rae no MeHbLlen mepe
OAWH M3 aTOMOB BOAOPOAA ankOKCUIpynnbl 3amelleH OAMHAKOBBbIMU WNW PasHbIMU
aromamm ranoreHa. TepMnH “nepranoreHankokcu” osHadaeT ankoKcurpynny, rae Bce
aToMbl BOAOPOAA anKOKCUrpynmnbl 3amMeLleHbl OAWHAKOBBLIMW UMW Pa3HbIMU aroMamum
ranoreHa. [lpumepbl ranoreHankokCu BKNHOYAKT MTOPMETOKCH, AUDTOPMETOKCH,
TPUPTOPMETOKCU, TPUPTOPITOKCU, TPUDTOPMETUNITOKCHU, TPUDTOPAUMETUNSTOKCU U
neHTadropatokcn.  KoHkpeTHas  ranoreHankokcurpynna npeacraesnser  cobou

TPUPTOPMETOKCH.
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TepMyH “ranoreHankmn’ o3Ha4aeT ankunbHY rpynny, rae no MeHbLUEN Mepe
OAWH 13 aTOMOB BOJOPOAA arnkunbHOW rpymnnbl 3aMeLleH O4MHaKOBbIMU UM PasHbIMU
aTomamu ranoreHa. TepMuH “nepranoreHankun’ o3Ha4vyaeT ankunbHYIo rpynny, rae sce
aToMbl BOAOPOAA ankunbHOW rpPynnbl 3aMelleHbl OAMHAKOBLIMW UMW  PasHbIMU
aTomamu ranoreHa. lpumepbl ranoreHankuna BKoYaroT hTopMeTU, AudTopMeTunn,
TpudbTopMETUN, TPUATOPITUM, TPUMPTOPMETUNITUN N neHTadpTopaTUn. KOHKpeTHas

ranoreHankunbHas rpynna npeacrasnseT cobon TpudTopmeTun.

TepmuH “ranoreHankuncynbdannn’ osHadaet rpynny dopmynel -S-R’, rae R’
npeacrasnset cobon ranoreHankubHyo rpynny. Mpumepsbl
ranoreHankuncynbaHunbHbIX FPynn BKAOYAT rpynnel opmynbl -S-R’, rae R’

npeacraensiet cobon TpuTopmeTUn.

TepMmuH “ranoreHankuncynb@uHmnn’ osHadaet rpynny dopmynbl -S(O)-R’, rae
R’ npeacrasngaet cobon ranoreHankunbHyr rpynny. Mpumepsbl
ranoreHankuncynbMUHUIBHBIX TPynn BKNoYaT rpynnbl dopmynel -S(O)-R’, rae R’

npeacraenseTt cobon TpudTopmeTUn.

TepMmuH “ranoreHankuncynb@oHun” o3Hadaet rpynny dopmynsl -S(O),-R’, rae
R’ npeacrasnseT cobon ranoreHankunbHyLo rpynny. Mprmepsbl
ranoreHankuncynbOHUNbHbBIX FPpynn BkNoYatoT rpynnbl hopmynbl -S(0O)-R’, rae R’

npeacraenseT cobon TpudTopmeTUn.

TepMmuHbl “atom ranoreHa” v “ranoreH” B AaHHOM OMUCaHMM WUCMOMb3YT
B3aMMO3aMEHSAEMO, M OHW O3HavalwT aTtom dgTopa, xnopa, Gpoma wnn Knoaa.

KOHKpeTHble aToMbl ranoreHa npeacTaBnsoT cobo aTtoMbl Xropa u dTopa.

TepmuH “rugpokcn” o3Hadaet rpynny -OH.

TepMyH “rmgpokcnankun’ o3Ha4aeT ankuibHY rpynny, rae no MeHbLUEN Mepe

OfVH 13 aTOMOB BOAOPOAA ankWUrbHOW rpynnbl 3aMeLLeH rMapPOoKCUrpynnoi. Mpumepsi

rMAapoKCUankuna BKIMOYAT TMAPOKCUMETWUM, TMAPOKCUITUMN, TMAPOKCU-1-MEeTUN-3TUN,
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TMAPOKCUMPONUM,  TMAPOKCUMETUNNPONMN U gurugpokcunponun.  KOHKpeTHbIMM

npuMmepamMmn AsnAarnTCAa rmuapoKCUMeETUn U rmapPoKCU3ITUN.

TepMuH “rugpokcuranoreHankmn’ o3HayaeT ranoreHankunbHyo rpynny, rae no
MEHbLUEN Mepe OAWH M3 aTOMOB BOAOPOAA ranoreHankunbHOW rpynnbl 3amMeLleH
rmapokemrpynnon. MnnocTpatmBHbIE rMAPOKCUranoreHankunbHble rpynnbl BKNIOYaKT
rMAPOKCUTPUATOPITUN " rMapoKcuUTpmudTOopnponNu. KoHKpeTHbIe

rMAPOKCUranoreHankunbHble rpynnbl BKAYaOT MAPOKCUTPUDTOPITUN.

TepMyH “HadbTuUnankeHun” O3Ha4aeT ankeHWUnbHYH rpynny, r4e N0 MEeHbLUEN
Mepe OAVMH K3 aroOMOB BOAOPOAA ankeHWNbHOW Trpynnbl 3amelieH HadTUnom.

KoHkpeTHast HadbTunankeHuneHas rpynna npeacrasnset cobon HapTMnaTeHUn.

TepMmyH “HadbTMnankmn’ O3Ha4YaeT ankWUMbHYI TPYNny, rae no MEHbLUEN Mepe
OAWH U3 aTOMOB BOAOPOAA ankWrnbHOW rpynnbl 3ameweH HadpTunom. KOoHKpeTHble
HadpTUNankunbHble rpynnbl NPEeACTaBnaloT cobon HapTUAMETUN, HaPTUNITUN U

HadTMANPONUI.

TepMyH “HaddTUNOKCUaNkMn® O3HaYaeT ankumbHylo rpynny, rae no MeHbLUen
Mepe OAMH M3 aTOMOB BOAOPOAA ankurbHOW Fpynmbl 3amMeLleH HapTUNOKCUrpynnown.
MnniocTpaTtmBHble HahTUNOKCHMankMnrpynmnbl BKMNOYaoT HadpTUNOKCUMETWN,

HaTUNOKCMATUN N HADTUNOKCUNPONM.

TepmuH “cpeHokcn” osHauvaeT rpynny cdopmynel -O-R’, rae R’ npegcrasnser

cobown beHunn.

TepMyH “peHokcnankmn” o3Ha4aeT ankunbHY rpynny, rae No MeHbLUen mepe
OAWH U3 artoMOB BOAOPOAA arnKWMbHOW T[Pynnbl 3ameLlieH EHOKCUrPYMMon.
NnniocTtpatmBHble  (PEHOKCUAmNKWIbHbIE  FPYMMNbl  BKAKYAOT  PEHOKCMMETMN,
deHokenaTnn 1 eHokeunponun.  KoHkpeTHas  dheHOKCcuankunbHaa  rpynna

npeacraensieT cobon heHoKCMMeTUN.
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TepMyH “peHunnankeHun” O3Ha4YaeT ankeHWIbHYK rpynny, rae no MeHbLUeW
Mepe OAWMH M3 aroOMOB BOAOPOAA arkeHWNbHOW Trpynnbl 3ameleH geHunom.

KoHkpeTHas deHunankeHuneHas rpynna npegcrasnset cobon eHnnaTeHmn.

TepMuH “peHnnankun’ os3HadaeT ankunbHyK rpynny, rae no MeHbLUENn mepe
OAWH M3 aTOMOB BOAOPOAA ankunbHOW rpynnbl 3amelieH eHnnom. KOHKpeTHble
deHnnankunbHble rpynnbl NPeacTaBnsaloT cobon 6eH3un, dbeHeTnn n peHmnnnponun.
Bonee KOHKpeTHble eHnnankunbHble rpynnbl NPeacTaBnsloT cobon OeHsun wu

theHeTun. bonee kOHKpeTHasa hbeHnnankuneHas rpynna npeacrasnset cobon 6eHsumn.

TepMyH “peHnnankuHun’ O3Ha4YaeT ankUHWIbHYK TPynny, r4e no MeHbLUeW
Mepe OAWH M3 aTtoOMOB BOAOPOAA ankUHWNBHOW rpynnbl 3ameweH eHnnom.

KoHkpeTHast dheHunankmHuneHas rpynna npeacrasnseTt cobon PeHnn3ITMHU.

TepMmuH “dreHunumknoankmn” o3HavaeT UMKNoankuneHyw rpynny, rae no
MEHbLUEN Mepe OAWH M3 aTOMOB BOAOPOAA LMKMNOANKUMbHOW rpynnbl 3ameLleH
deHunom.  KoHkpeTHas deHunuuknoankunbHas rpynna npeacrasnset  cobown

deHnnymknonponus.

TepMyH  “nupuavHUnankeHnn”’ O3HadaeT ankeHWnbHyl rpynny, rae no
MEHbLLUEN Mepe OAWH W3 aTOMOB BOAOPOAA arnkeHWNbHOW rpynnbl 3aMeLyeH
nMpuANHUNOM. KOHKpeTHasi NUpuAVHUNAanKeHUnbHas rpynna npeacraBnseT cobon

NMMPUANHUNITEHUN.

TepMyH “nupuavHMnankin’ o3HavaeT ankunbHY TPynny, rae no MeHbLUEN
Mepe OAWH W3 aTOMOB BOAOPOAA anKWMbHOW rpymnbl 3amMelweH MNUPUAVHUIIOM.
KoHKpeTHble MMpUAMHUNANKUNbHbIE TPYNNbl NPEACTaBNSAT cO60N NMMPUANHUNIMETUN,
MMPUAVHUNSTAN U NupuanHunnponun. bonee KoOHKpeTHaa nUPUAVHUNANKUNbHANA

rpynna npegcrasnsieT cobon NMPUANHUNITUN.

TepMuUH  “NUPUAVHUNANKUHWUA® O3Ha4YaeT ankMHWNbHYK rpynny, rae no

MEHbLUE Mepe OfVMH M3 aToMOB BOAOPOAA ankWUHWMbHOW rpynnbl 3ameLleH
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nMpUAKHUNOM. KOHKpeTHas nMpuaVHUNankMHUNbHas rpynna npegcraBnseT cobow

NMMPUANHUNITUHAUN.

TepMUH “TMOheHNNanKkeHnn” o3Ha4vaeT ankeHWrbHYIO rpynny, rae no MeHbLUen
Mepe OAWH M3 aTOMOB BOAOPOAA anKEeHUIbHOW rpynnbl 3amelleH TUoeHunom.

KoHkpeTHas TnodeHunankeHuneHas rpynna npeacrasnset cobom TOheHUnaTeHmn.

TepMyH “TUoeHnnankun” O3Ha4yaeT ankurbHYK TPynny, rae no MeHbLUen
Mepe OAVMH M3 artoOMOB BOAOPOAA ankunbHOW rpynnbl 3ameljeH TUOMEHMNOM.
KoHKkpeTHble TUOoeHUNnankunbHble rpynnbl NPeACTaBnSalOT cobon TUODEHUNMETUN,
TNOheHNaTUN U TnodheHunnponun. bonee KoHKpeTHas TUodeHMNankunbHasa rpynna

npeacraensieT cobon TMoeHUNMeTUn.

TepMyH “TnodeHMnanknHun” O3Ha4YaeT ankUHUIbHYIO FPYNny, r4e Nno MeHbLUEN
Mepe OAWH M3 aTOMOB BOAOPOAA AanKMHWUITbHOW rpynnbl 3amMelieH TUOMEHUoM.

KoHkpeTHas TnodeHunankuHunbHas rpynna npegcrasnset cobom TMOPeHUNITUHMN.

TepmuH "tbapmaueBTUdeckn npuemnemble Cconn"' OTHOCUTCA K COnsawm,
coxpaHsowmm drnonornveckyto apPeKkTMBHOCTL M CBOUCTBA CBOOOAHbIX OCHOBaHUA
unn CcBOOOAHBIX KWUCMOT, W He SBMSIOWMMCS HUW  OUOMNOrMYECKN, HU UuHaye
HexenarenbHbIMU. 3T conu obpasyoT C HEOPraHUYECKMMM KUCNOTaMn, TakKUMK Kak
consHas kucnota, OpOMUCTO-BOAOPOAHAA KWCMOTa, CepHas KWACMNoTa, asoTHas
kncnota, ocdopHasa kucrnota n Tomy nogobHoe, B YaCTHOCTU, CONsiHas KMCnoTa, un ¢
OPraHMYECKMMIN KUCIIOTaMK, TakUMU Kak YKCYCHasi KMCnoTta, NPOMMOHOBasi KUCNOTa,
rMUKoneBasa KNCNoTa, NMMPOBUHOrpagHas KUCMoTa, LWaBenesas KUCrnoTa, ManenHosas
KACNOTa, ManoHOBas KWUCMOTa, SIHTapHas Kucnota, dymapoBasi KUCNOTa, BUHHAaS
KACNOTa, NMMMOHHasA Kucrota, 6eH3oMHaa KMCNoTa, KopudHas KucnoTa, MUHAanbHas
KACNOTa, METaHCynb(POHOBAsA  KUCMOTa, 3TaHCynboHOBas Kucnota, napa-
TonyoncynboHoBas Kucnota, canvyunosas kucnota, N-auyeTmnuuctenH un Tomy
nopobHoe. Kpome Toro, 3T conu MoOryt ObiTb MNOMNyYeHbl MYyTEM MPUCOEAUNHEHUS
HEOPraHN4YeCcKoro OCHOBaHWUSA UMW OPraHMYEecKoro OCHOBAHWUS K CBOOOAHOW KMCROTE.
Conun, obpa3oBaHHbIE U3 HEOPraHNYECKOro OCHOBAHUS, BKMOYAOT, HO HE OrpaHnYeHbl

UMW, CONMM HaTpus, Kanus, NATUS, aMMOHUS, KanbUus, MarHuss U Tomy nogoGHoe.
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Conn, obpasoBaHHble M3 OpraHMYecKMX OCHOBAHWW, BKMKOYAIOT, HO HE OrpaHu4eHbl
UMK, COMU MNEPBUYHBIX, BTOPUYHBLIX U TPETUYHBIX aMWHOB, 3aMELLEHHbIX aMWHOB,
BKIIOYas BCTpevalolmnecs B NpUpPOAEe 3aMelleHHble aMWHbI, LUKMNYECKUX aMUHOB U
OCHOBHbIX WOHOOOMEHHbIX CMOM, TakMxX Kak W30oNponuUNamuH, TPUMETUNAMMH,
AVNITUNAMUWH, TPUITMNAMUH, TPUNPONUNAMWH, 3STaHONMAMWH, §WU3WH, apruHuH, N-
STUNNUNEPUAVH, NUNEPUANH, MOMMUMMHHBbIE CMOIMbl U TOMY NOAO0OHOE. KOHKpETHbIe
hapmMmaleBTMYECKM MNPUEMMEMbIE cCOnM coeauHeHun dopmynbl (1) npeacraBnaoT

cobown conu HaTpus U Kanus.

"®apmMmaueBTUYECKM NpPUEMSIEMbIE  CNOXHble  achupbl"  O3HaA4YaKwT, 4TO
coeguHeHua obwen dopmynbl  (I) moryt  ObITb  AepuBaTU3MpoOBaHbl MO
PYHKUMOHamNbHLIM rpynnam C MOryYeHUWEM MNpPOU3BOAHBIX, CNOCOBHbIX K obpaTtHOMyY
npeobpasoBaHNd B UCXOAHbIE COEAUHEHUs in vivo. [pumepbl Takmx COeaUHEHUN
BKMIOYAOT  PU3MOMNOrMdYeckn  npuemnemble  u  metabonuueckn  nabunbHble
CNOXHO3MUPHbIE  MPOU3BOAHbIE, TakMe Kak  METOKCUMETWUNOBbIE  3UpPbI,
METUNTUOMETUMNOBbIE 3PMPbl U NUBaANOUNOKCUMETUNOBbIE 3dupbl. Kpome Toro,
nobble PU3NONOrMYECKM MPUEMIIEMbIE 3KBMBANEHTbl COeAUHEHUN obLien opmynbl
(), nopobHbie wmeTabonuueckn nabunbHbIM CrOXHLIM  3dupam, CcnocobHble K
o6pa3oBaHUI0 UCXOAHbIX coeguHeHun obwen dopmynbl (1) in vivo, Haxoaatcs B

npeaenax obbema gaHHOro n3obpeTeHus.

TepmuH “3awmtHasa rpynna’ (PG; ot adrn. “protecting group”) B 3HadeHuwm,
TPaAVULMOHHO CBSI3aHHOM C AaHHbIM 3Ha4YeHWEM B XMMWUW OPraHN4YecKoro CUHTE3a,
O3Ha4aeT  rpynny, CEeNneKTMBHO  OMOKMPYIOLLYID  pPeakuMOHHbIN  CanT B
MHOrOYHKUMOHANBbHOM COEAMHEHMM, TaK uYTO XMMUYECKYIO pPeakuutd MOXHO
NPOBOAUTbL CENMEKTUBHO Ha APYrOM HE3alMLEHHOM PEaKUMOHHOM caute. 3aluTHble
rpynnbl MoryT ObiTb yAaneHbl B COOTBETCTBYIOLWMWA MOMEHT. WnnocTtpatuBHbIMU
3alWUTHLIMK  TPyNnNamMn SBASKOTCS aMUHO-3alWMTHbIE TPYMnbl, KapbOoKCU-3awuUTHbIE
rpynnbl  MNM  TMAPOKCU-3ALMTHbIE  rpynnbl.  KOHKpEeTHble  3aWuTHbIe  rpynnbl
npeacTaensoT cobon TpeT-6yTokCcnkapboHMnbHY (Boc), BEH3MNOKCNKapOOHMMBHYIO
(Cbz), dnyopennnmeTtokcukapboHunbHyto (Fmoc) n 6eHsmneHyto (Bn) rpynny. Bonee

KOHKPETHbIE 3alUTHbIE TPynMbl NPeacTaBnalT cobon TPeT-OyTOKCMKapOOHMMBHYIO
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(Boc) wn donyopeHunmeTokcukapboHuneHyto (Fmoc) rpynny. Bonee koHkpeTHas

3awmTHas rpynna npegcrasnset cobon TpeT-6yTokcnkapboHmneHyto (Boc) rpynny.

CokpatyeHve MKM 03Ha4yaeT MUKPOMOIb M 3KBUBANEHTHO CUMBONY M.

CokpalleHre MK 03Ha4YaeT MUKPOIUTP 1 3KBMBANEHTHO cumBony .

CokpalleHre MKr 03Ha4aeT MUKPOrpamm 1 3KBMBANEHTHO CUMBONY Ug.

CoeguHenua dopmynbl (I) MoryT copepaTb HECKONbKO aCUMMETPUYECKMX
LEHTPOB, N MOryT HaxoauTbCs B POPME OMNTUYECKN YUCTbIX SHAHTUOMEPOB, CMECEN
3HaHTUOMEPOB, TakMxX Kak, Hanpumep, pademartbl, ONTUYECKM  YUCTbIX
ANacTepeon3omepos, cmecen AnacTepeon3omMepPOoB, ANacTepeon3oMepHbIX

pauemaToB Unmn CMeceil 4uacTepeon3oMepHbIX paLemaTos.

CornacHo npasuny KaHa — WHronbaa - [penora acuMMeTpUYECKMnA atom

yrnepoaa MoxeT umets "R" nnn "S" koHdurypayumio.

BonnoweHne Hactoswero wmnsobpeteHna Takke npeacrasnaet coboun
coeavHeHns cornacHo copmyne (l), kKak packpbiTO B AaHHOM M30OpETEHMM, U KX
hapmaueBTUYECKM MNPUEMMNEMbIE CONMU WU CNOXHble  3Pmpbl, B YaCTHOCTW,
coeguHeHna cornacHo copmyne (1), Kak packpbiTO B AaHHOM W300pETEHUUN, U KX
dhapmaueBTUYECKM NpUEMNEMble conu, Gonee KOHKPETHO COEAMHEHUsI COrnacHo

dopmyne (l), kak packpbITO B 4aHHOM N300peTEHUN.

[pyroe BonnowjeHne HacToawero usobpeteHns npeacraBnsaetr cobon
coefuHeHus cornacHo copmyne (1), kak packpbiTo B AaHHOM u3obpeTenuu, rae R’
npeacTaBnsieT cobon 3amMmeLleHHbIN EeHMM, 3aMeLLEHHbIA PEeHUNAanKun, 3aMeLleHHbIN
beHunankeHun, 3amMelleHHbIn HaddTun, 3aMEeL|EHHbIM  MHAONWUM, 3aMELLEHHbIN
XVUHOMWM, WUNW 3aMEeLUEHHbIN U3OXWHOMWM, rAe 3aMeLleHHbIn (PeHun, 3aMeLleHHbIN
eHunankun, 3amMeLlleHHbIN (PEeHUNanKeHun, 3ameleHHbIn HaddTuI, 3aMeLLEHHbIN

WHAONWI, 3aMELLIEHHbIN XMHOMUM 1 3aMeLLEHHbIN n3oxmHonun 3ametleHsl R’ R® n R®.
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KoHKpeTHOEe BOMMOLEHNE HacTosiero usobpeTeHusa npegcrasnseTr coboun
coefuHeHus cornacHo copmyne (1), kak packpbiTo B JaHHOM u3obpeTeHun, rae R’

npeacTaBnsieT cobou peHunankun, samewleHHbin R’, R® n R®.

B cneaytowem BONMOLEHNN HACTOSALLErO N30OPETEHNSI HAXOAATCA COEANHEHNS
cornacHo dopmyne (I), kak packpbITo B JaHHOM u3obpeTeHnu, rae R' npeacrasnser
cobon 3,5-anxnopbenHsun, 4-TpupTOopMETOKCUOEH3MN unm 4-

TPUDTOPMETOKCUDEHNNITUN.

HacTosilee un300peTeHne TakKe OTHOCUTCA K COEAMHEHWsSIM COrnacHo
dopmyne (1), kak packpbiTo B gaHHOM u3obpeteHuu, rae R' npepcraensier coboit
3aMELLEHHbIN (PEeHMN MM 3aMELLEHHbIN MUPUAWMHUN, TAE 3aMELLEHHbIN PEHUN U

3aMeLLieHHbIN nupuanHun 3amellensl R, R u R,

Bonee KOHKpPETHOE BOMMOLEHNE HACTOALEro M3oOpeTeHus npencTaBnseT
cobon coeguHeHns cornacHo gopmyne (1), kak packpbITO B AaHHOM U30bpeTeHun, rae

R? npeacrasnseT coboii henunn, 3amellenHbin R'°, R" n R™

[pyroe BonnowjeHne Hactosawero usobpeteHns npeacraesnsaetr coboun
coeauHeHus cornacHo gopmyne (l), kak packpbiTo B JaHHOM m3obpeTeHwn, rae R?
npeacraenseTr cobon 4-ammHocynboHUNeHnn, 3-pTop-4-aMnHoCynbOHUNGEHUn,

3-aMNHOCYNbOHUNNNPUANH-G-1N UNK 2-aMUHOCYNbOOHUNNMPUANH-5-1n.

[pyroe BonnowleHne HacToswero usobpeteHns npeacraBnsaetr cobon
coeguHeHna cornacHo dopmyne (), kak packpbiTO B JaHHOM u3obpeTeHun, roge Y

npeacrasnset cobon -OC(O)- unm -C(O)-.

Bonee KOHKPETHOE BOMMOLEHNE HACTOALIEro M3oOpeTeHus npeacTaBnseT
cobon coeguHeHns cornacHo dopmyne (1), kak packpbITO B AaHHOM U300peTeHun, rae

A npegcrasnsieT cobon -N-.



10

15

20

25

30

19

BonnoweHne Hactoswero wmnsobpeteHna Takke npeacrasnaet coboun
coefuHeHusa cornacHo copmyne (l), kak packpbiTo B gaHHOM M300peTeHuu, rae W

npeacrasnaet cobon -C(O)- nnm -S(O),-.

[pyroe BOMMOLWEHNE HaCcToSALWEro nsobpeTeHns Takke npeactaBnseTr cobou
coeguHeHusa cornacHo chopmyne (1), kak packpbiTO B AaHHOM M300peTeHuu, rae W

npeacrasnset cobon -C(O)-.

[pyroe BOMMOLLUEHNE HACTOSLLEro M3o0peTeHns Takke npeacrasnsieT coboun
coefuHeHus cornacHo cdopmyne (1), Kak packpbITo B faHHOM usobpeteHum, rae R, R®
n R® HesaBMcMMO BbIBpaHbl M3 H, anmKoKCW, ranoreHanKkoKCW, aToMa ranorewa,
ankmncynboHmna u deHuna, 3ameLeHHOro OAHMM aToMOM ranoreHa, v rge no
MeHbLLel mepe oauH 13 R’, R® n R® npeacrasnsiet cobon He H.

Cnegyiowlee KOHKpeTHoe BOMNOLLEHne HacTosILLEro ns3obpeTeHus
npeacraensieT cobon coeguHeHus cornacHo dopmyne (l), kKak packpbITO B AAHHOM
nsobpetennn, rae R’ npeacrasnser coboii ankokcu, ranoreHankokcy, aToMm ranoreHa

NUNn PeHNn, 3aMeLLeHHbIA O4HMM aTOMOM ranoreHa.

Cnegyoulee KOHKpeTHoe BOMNoOLeHne HacTosLero nsobpeteHus
npeacraenseTr cobon coeamHeHnsa cornacHo copmyne (l), kak packpbiTO B AaHHOM

nsobpetennn, rae R’ npeacraBnsieT coboi ranoreHankokcy U aToM ranorena.

Cnegyrowlee KOHKpEeTHOEe BOMNOLLEHUe HacTosLero n3obpeTeHus
npeacraenseT cobon coeauHeHus cornacHo dopmyne (l), kKak packpbiTO B AAHHOM

nsobpetennn, rae R® npeacraensier cobon H, aTom ranoreHa unu ankuncynbOoHW.

Cnegyrowlee KOHKpeTHOEe BOMNOLLEHne HacTosLLEro n3obpeTeHus
npeacraensieT cobon coeauHeHus cornacHo dopmyne (l), kKak packpbITO B AAHHOM

nsobpetennn, rae R® npegcraenser cobon H unm atom ranorena.

Cnegyoulee KOHKpeTHOEe BOMNOLLEHne HacTosILEro n3obpeTeHus
npeacraensiet cobon coeguHeHus cornacHo dopmyne (l), kKak packpbiTO B AAHHOM

nsobpetenun, rae R® npescrasnsier cobon H.
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Cnegyrowlee KOHKpeTHoe BOMNOLleHne HacTosLEro nsobpeteHus
npeacraenseT cobon coeauHeHus cornacHo dopmyne (l), Kak packpbiTO B AaHHOM

nsobpetennn, rae R'° npeacrasnsier coboit ammHocynbGoHMN.

Cnegyiouwlee KOHKpeTHoe BOMNOLLEHUE HacTosLero n3obpeTeHus
npeacraenseT cobon coeauHeHus cornacHo dopmyne (I), Kak packpbiTO B AAHHOM

nsobpetennu, rae R'' n R' HesaBucumo BbiBpaHbl U3 H, ankuna u atoma ranorena.

Cnegyiouee KOHKpeTHoe BOMNoOLlEeHne HacTosILLEro n3obpeTeHus
npeacraensieT cobon coeauHeHus cornacHo dopmyne (l), Kak packpbiTO B AAHHOM
nsobpetennun, rae R' n R'? HesaBucumo BuiBpaHbl U3 H 1 atoma ranorexa.

Cnegyioujee KOHKpeTHoe BOMNOLLEHne HacTosILLEro ns3obpeTeHus
npeacraensieT cobon coeguHeHus cornacHo dopmyne (l), kKak packpbITO B AAHHOM

n3obpeTeHun, rae m m n pasHsbl 1.

Cnegyiouwjee KOHKpeTHOe BOMMNOLlEeHne HacTosLEro ns3obpeTeHus
npeacraenset cobon coeguHeHus cornacHo dopmyne (l), kKak packpbiTO B AAHHOM

nsobpeTteHun, rae m, n, p u q pasHsbl 1.

Cnegyiouee KOHKpeTHOe BOMNOLLEHNE HacTosLero n3obpeTtenHns
npeacraenseT cobon coeauHeHus cornacHo dopmyne (I), Kak packpbiTO B AAHHOM

nsobpetennn, rae R? npeactasnseT coboi 4-aMUHOCYNbGOHUNMDEHNUN, N UMEetoLLMe

dopmyny (la).

(la)
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KoHKpeTHble mpumMmepbl coegunHeHnn chopmynbl (1), Kak packpbiTO B AaHHOM
nsobpeteHun, BoibpaHbl U3 CneayLmnx CoeanHEHNN:
(3aR,6aS)-3,5-guxnopbeHsnn-5-(4-(N-
meTuncynbgamonn)bensonn)rekcarngponmppono[3,4-clnuppon-2(1H)-kapbokcmnar,
(3aR,6aS)-3,5-auxnopbeHsnn-5-(5-
rmapoKkcunukonuHoun)rekcarugponuppono[3,4-clnuppon-2(1H)-kapbokecunar;
(3aR,6aS)-3,5-auxnopbeHsnn-5-(4-rngpokcubensonn)rekcarngponmppono[3,4-
clnmnppon-2(1H)-kapbokcnnar;
TpaHc-3,5-guxnopbeHaun-2-(4-cynbhamonnbeHsounn)rekcarngpo- 1H-
nuppono[3,4-clnupuaunH-5(6H)-kapbokcunar;
(3aR,6aS)-3,5-auxnopbeHsnn-5-(5-cynbamonntnodeHx-2-
kapboHun)rekcarngponnppono[3,4-clnnppon-2(1H)-kapbokcunar;
(3aR,6aS)-3,5-auxnopbeHsnn-5-(4-
cynbamounbensounn)rekcarmgponnpponol3,4-clnnppon-2(1H)-kapbokcunar;
(3aR,6aS)-3,5-auxnopbeHsnn-5-(4-ammHobeH3oun)rekcarngponnppono[3,4-
clnmnppon-2(1H)-kapbokcnnar;
(3aR,6aS)-3,5-auxnopbeHsnn-5-(5-ammHonmkonuHoun)rekcarugponuppono[3,4-
clnmnppon-2(1H)-kapbokcnnar;
(3aR,6aS)-3,5-auxnopbeHsnn-5-(4-unaHobeHsonn)rekcarngponmppono[3,4-
c]nuppon-2(1H)-kapbokcunar;
(3aR,6aS)-3,5-auxnopbeHsnn-5-(4-
(meTokcukapboHun)beHsonn)rekcarngponnppono[3,4-clnnuppon-2(1H)-kapbokcunar;
4-{(3aS,8aR)-6-[(E)-3-(4-TpucTopmeToKCU-hEHNN)-aKpUIonmn]-oKTarnapo-
nuppono[3,4-djazennH-2-kapboHun}-6eHsoncynshoHamua;
(3aS,6aS)-5-(3-pT0op-4-cynbhamonn-6eHsonn)-rekcarnapo-nuppono[3,4-
clnnppon-2-kapboHOBOW KUCMOThI 4-TPUTOPMETOKCU-BEH3NNOBLIN 3UP;
(3aS,6aS)-5-(6-okco-1,6-gurng po-nnpnamnH-3-kapboHun)-rekcarngpo-
nuppono[3,4-clnuppon-2-kapboHOBOW KNCNOTbI 4-TpUdTOPMETOKCU-OEH3MMNOBLIN 3¢hUp;
(3aS,6aS)-5-(5-cynbhamounn-nnpnanH-2-kapboHun)-rekcarngpo-nnppono[3,4-
clnnppon-2-kapboHOBOW KUCMOThI 4-TPUTOPMETOKCU-6EH3NNOBLIN 3UP;
(3aS,6aS)-5-(1-meTunn-4-cynsamounn-1H-nnppon-2-kapboHnn)-rekcarngpo-

nuppono[3,4-clnuppon-2-kapboHOBOW KNCNOTbI 4-TpUdTOPMETOKCU-OEH3MMNOBLIN 3¢PUP;



22

(3aS,6aS)-5-(1-meTunn-5-cynspamounn-1H-nnppon-2-kapboHnn)-rekcarngpo-
nuppono[3,4-clnuppon-2-kapboHOBOW KNCTOTbI 4-TpUddTOPMETOKCU-OEH3MMOBLIN 3¢PUp;

(3aS,6aS)-5-(6-cynbtamounn-nnmpuamnH-3-kapdoHun)-rekcarngpo-nupponol3,4-
c]nuppon-2-kapboHOBOW KNCNOTbI 4-TPUDTOPMETOKCU-OEH3MNOBbLIN 3Punp;

(3aS,6a8)-5-(5-rnapokcu-nupunanH-2-kapboHnn)-rekcarngpo-nmppono[3,4-
clnmnppon-2-kapOoHOBOM KUCMOTbI 4-TPUPTOPMETOKCK BEH3MNOBLIN 3¢hUp;

(3aS,6a8)-5-(4-rnapokcn-6eH3onn)-rekcarmapo-nnppono[3,4-clnmppon-2-
kapOOHOBOW KUCNOTbI 4-TPUHTOPMETOKCU-BEHINNMOBLIN 3GUP;

(3aR,6aS)-3,5-auxnopbeHsnn-5-(4-
ayetammgobeHsoun)rekcarngponuppono[3,4-clnuppon-2(1H)-kapbokecunar;

(3aR,6aS)-3,5-auxnopbeHsnn-5-(5-
ayeTammgonukonuHoun)rekcarungponupponol3,4-clnuppon-2(1H)-kapbokcunar;

(3aR,6aS)-3,5-auxnopbeHsnn-5-(4-
cynedamounndenuncynehoHun)rekcarngponmpponol3,4-clnuppon-2(1H)-
kapbokcunar,

(3aR,6aS)-3,5-auxnopbeHsnn-5-(4-(1H-Tetpason-5-
un)6ensoun)rekcarngponunppono[3,4-clnuppon-2(1H)-kapbokemnar;

4-((3aR,6aS)-5-((3,5-auxnopbeHsnnokcn)kapboHun)okTarngponmppono[3,4-
clnnppon-2-kapboHnn)beH3onHas KucnoTa;

(3aR,6aS)-3,5-guxnopbeHsunn-5-(5-
(meTuncynbgoHamuao)nnkonmnHoun)rekcarng ponuppono[3,4-clnuppon-2(1H)-
kapbokcunar,

(3aS,6a8S)-5-(4-cynbhamounn-6eHsonn)-rekcarnapo-nmuppono[3,4-clnnppon-2-
kap©OOHOBOW KUCNOTbI 3-XM0Op-5-MeTaHCyNbPOHUN-0EH3NNOoBLIA 3hUp;

(3aR,6aS)-5-(4-cynbthamonn-6eH3ounn)-rekcarngpo-nnppono[3,4-clnmppon-2-
kapOOHOBOW KUCNOTbI 2-hTOP-4-TPUTOPMETOKCU-BEHINNOBLIN 3UP;

(3aR,6aS)-5-(4-cynbthamonn-6eH3ounn)-rekcarngpo-nnppono[3,4-clnmppon-2-
kap©OoHOBOW KUCNOTbI 4-TPUhTOPMETOKCU-BEH3NNOBLIN 3UP;

(3aS,6aS)-5-(4-cynbamounn-6eHsonn)-rekcarnapo-nmppono[3,4-clnnppon-2-
kap6oHOBOW KUCNOTbI 4-TPUHTOPMETOKCU-BEH3NNOBLIN 3UP;

4-{(3aR,6aR)-5-[3-(4-TpnpTOpMETOKCUIDEHNN)-NPOMNOHUI]-rekcarnapo-

nuppono[3,4-clnnppon-2-kapboHun}-6eHsoncynbdoHamni;
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4-{(3aR,6aR)-5-[(E)-3-(4-TpuhTopMeTOKCUPEHUN)-aKkpuonn]-rekcarmgpo-
nuppono[3,4-clnuppon-2-kapboHun}-6eHsoncynbdoHammua;
4-[(3aR,6aS)-5-(4-n3onponokcu-HadTanuH-2-kapboHu)-rekcarngpo-
nnppono[3,4-clnuppon-2-kapboHun]-6eH3oncynbMoHaMna;
4-{(3aR,6aS)-5-[1-(2,2,2-TpUPTOP-3TOKCU)-N3OXNHONNH-3-KapOOHMI]-
rekcarnapo-nnppono[3,4-clnuppon-2-kapboHun}-6eHsoncynsoHammua;
4-[(3aR,6aS)-5-(1-meTtun-5-tpnctopmeTokcn-1H-nHgon-2-kapb oHun)-
rekcarnapo-nnppono[3,4-clnnppon-2-kapboHunn]-6eHsoncynshoHammua;
4-[(3aR,6aS)-5-(4-1n30nponoKCH-XUHONWNH-2-kapboHMN)-rekcarnapo-
nuppono[3,4-clnuppon-2-kapboHun]-6eH3oncynsthoHaMmA;
4-[(3aS,6aR)-5-(4'-xnop-andeHun-4-kapboHun)-rekcarngpo-nnppono[3,4-
clnnppon-2-kapboHnn]-6eH3oncynsdoHamna;
4-{(3aS,6aR)-5-[3-(2-pTOp-4-TpNTOPMETOKCU-PEHMNM)-NPONNOHUS]-
rekcarnapo-nnpponol[3,4-clnnppon-2-kapboHun}-6eHsoncynsoHammng;
4-{(3aS,6aR)-5-[3-(4-TpndTOPMETOKCH-PEHNI)-NPONUOHUIT]-rekcarnapo-
nuppono[3,4-clnuppon-2-kapboHun}-6eHsoncynbdoHammna;
4-((3aR,6aR)-5-(3-(2-dpTOp-4-
(TpudpTopMmeTOKCH)heHmn)NponaHoun)okTarngponuppono[3,4-clnnppon-2-
kapboHun)6eHsoncynsoHammnz;
(+)-TpaHc-3,5-guxnopbensunn-2-(4-cynspamonnbeHsonn)rekcarngpo- 1H-
nnppono[3,4-clnnpuaunH-5(6H)-kapbokcunar;
(-)-TpaHc-3,5-auxnopbeHsnn-2-(4-cynsamonnbdeHsounn)rekcarngpo-1H-
nuppono[3,4-clnupuaunH-5(6H)-kapbokcunar;

N nx hbapmaLeBTUYECKU NPUEeMINEMbIE COMU.

KoHkpeTHble npumepbl coeauHeHud dopmynbl  (I) Takke BbiGpaHbl
cneayLwmMx COeaNHEHNIA:

(3aR,6aS)-3,5-guxnopbeHsnn-5-(4-(N-

mMeTuncynbtamonn)beHsounn)rekcarmngponmppono[3,4-clnnppon-2(1H)-kapbokcunar,

(3aR,6aS)-3,5-auxnopbeHsnn-5-(5-

rMapoKCUNUKonuHoun)rekcarugponuppono[3,4-clnuppon-2(1H)-kapbokecnnar;

(3aR,6aS)-3,5-auxnopbeHsnn-5-(4-rngpokcmbeHsonn)rekcarngponmppono[3,4-

clnmnppon-2(1H)-kapbokcnnar;
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TpaHc-3,5-guxnopbeHaun-2-(4-cynshamonnbeHsounn)rekcarngpo-1H-
nuppono[3,4-clnupuaunH-5(6H)-kapbokcunar;
(3aR,6aS)-3,5-auxnopbeHsnn-5-(5-cynbdamonntnodeH-2-
kapBoHun)rekcarngponmppono[3,4-clnuppon-2(1H)-kapbokcunar;
(3aR,6aS)-3,5-auxnopbeHsnn-5-(4-
cynbamoundensounn)rekcarmgponnppono[3,4-clnnppon-2(1H)-kapbokcunar;
(3aR,6aS)-3,5-auxnopbeHsnn-5-(4-ammHobeH3oun)rekcarngponnppono[3,4-
clnmnppon-2(1H)-kapbokcnnar;
(3aR,6aS)-3,5-auxnopbeHsnn-5-(5-ammHonmkonuHonn)rekcarngponuppono[3,4-
clnmnppon-2(1H)-kapbokcnnar;
(3aR,6aS)-3,5-auxnopbeHsnn-5-(4-unanobeHsonn)rekcarngponmppono[3,4-
clnmnppon-2(1H)-kapbokcnnar;
(3aR,6aS)-3,5-auxnopbeHsnn-5-(4-
(meTokcukapboHun)beHsonn)rekcarngponnppono[3,4-clnnppon-2(1H)-kapbokcunar;
4-{(3aS,8aR)-6-[(E)-3-(4-TpuTopMeTOoKCU-DEHNI)-aKPUION]-OKTarnapo-
nuppono[3,4-djasennH-2-kapboHun}-6eHsoncynsdoHammua;
(3aS,6aS)-5-(3-pTOp-4-cynbhamonn-6eHsonn)-rekcarnapo-nuppono[3,4-
clnnppon-2-kapboHOBOM KUCMOThbI 4-TPUTOPMETOKCU-OEH3NNOBLIN 3GUp;
(3aS,6aS)-5-(6-okco-1,6-aurng po-nnpuamnH-3-kapboHun)-rekcarngpo-
nnppono[3,4-clnmppon-2-kapbOHOBOW KNMCOTbI 4-TPUPTOPMETOKCU-BEH3NMOBLIN 3UP;
(3aS,6a8)-5-(5-cynbhamounn-nnpuamnH-2-kapboHmn)-rekcarngpo-nnpponol3,4-
clnnppon-2-kapOoHOBOW KUCMOTbI 4-TPUTOPMETOKCU-OEH3NNOBbLIN 3dup;
(3aS,6a8S)-5-(1-meTnn-4-cynbamounn-1H-nnppon-2-kapboHnn)-rekcarngpo-
nuppono[3,4-clnuppon-2-kapboHOBOW KNCTOTbI 4-TpnddTOPMETOKCU-0EH3MMNOBLIN 3¢hUp;
(3aS,6aS)-5-(1-meTnn-5-cynspamounn-1H-nnppon-2-kapboHnn)-rekcarngpo-
nuppono[3,4-clnuppon-2-kapboHOBOW KNCNOTbI 4-TpUddTOPMETOKCU-OEH3MMNOBLIN 3¢PUp;
(3aS,6aS)-5-(6-cynbdhamounn-nnpuanH-3-kapboHun)-rekcarngpo-nnppono[3,4-
clnnppon-2-kapboHOBOW KUCMOThI 4-TPUTOPMETOKCU-BEH3NNOBLIN 3UP;
(3aS,6aS)-5-(5-rnapokcu-nupunanH-2-kapboHnn)-rekcarnapo-nmppono[3,4-
clnnppon-2-kapboHOBOM KUCMOThI 4-TPUPTOPMETOKCK BEH3MNOBLIN 3PUP;
(3aS,6aS)-5-(4-rnapoken-6eH3onn)-rekcarmapo-nmppono[3,4-clnmppon-2-

kap6oHOBOW KUCNOTbI 4-TPUHTOPMETOKCU-BEH3NNOBLIN 3DUP;
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(3aR,6aS)-3,5-guxnopbeHsnn-5-(4-
ayetammgobeHsoun)rekcarngponuppono[3,4-clnuppon-2(1H)-kapbokeunar;

(3aR,6aS)-3,5-guxnopbeHsnn-5-(5-
auetamugonukonuHoun)rekcarngponmppono[3,4-clnuppon-2(1H)-kapbokcmnar;

(3aR,6aS)-3,5-auxnopbeHsnn-5-(4-
cynbdamounnderHuncynshoHun)rekcarngponmppono[3,4-clnuppon-2(1H)-
kapbokcunar,

(3aR,6aS)-3,5-auxnopbeHsnn-5-(4-(1H-Tetpason-5-
un)6eHsoun)rekcarngponunppono[3,4-clnuppon-2(1H)-kapbokcmnar;

4-((3aR,6aS)-5-((3,5-auxnopbensnnokcn)kapboHun)oktarngponmppono[3,4-
clnmnppon-2-kapboHnn)6eH3onHas KUCnoTa;

(3aR,6aS)-3,5-guxnopbeHsnn-5-(5-
(meTnncynbdhoHamua o) nukonnHoun)rekcarngponmpponol3,4-clnuppon-2(1H)-
kapbokcunar,

(3aS,6aS)-5-(4-cynbamounn-6eHsonn)-rekcarnapo-nuppono[3,4-clnuppon-2-
kKap©OOHOBOW KUCNOTbI 3-XMOp-5-MeTaHCyNbOHUN-6EH3nNOoBLIN 3ChUp;

(3aR,6aS)-5-(4-cynbtamonn-6eH3ounn)-rekcarngpo-nnppono[3,4-clnuppon-2-
kap©OOHOBOW KUCNOTbI 2-hTOP-4-TPUTOPMETOKCU-BEH3NNOBLIN 3UP;

(3aR,6aS)-5-(4-cynbtamonn-6eH3ounn)-rekcarngpo-nupporno[3,4-clnuppon-2-
kapBOOHOBOW KMCINOTbI 4-TPUHTOPMETOKCU-OEH3NNOBLIN 3PUP;

(3aS,6a8S)-5-(4-cynbhamounn-6eHsonn)-rekcarngpo-nmppono[3,4-clnnppon-2-
kapOOHOBOW KUCNOTbI 4-TPUHTOPMETOKCU-BEH3NNOBLIN 3OUP;

4-{(3aR,6aR)-5-[3-(4-TpnbTOPMETOKCU-PEHNN)-NPONNUOHMN]-rekcarngpo-
nuppono[3,4-clnuppon-2-kapboHun}-6eHsoncynbpoHammua;

4-{(3aR,6aR)-5-[(E)-3-(4-TpuchTopmeTOoKCU-OEHNN)-aKpUNoun]-rekcarngpo-
nuppono[3,4-clnuppon-2-kapboHun}-6eHsoncynboHammua;
4-[(3aR,6aS)-5-(4-nsonponokcn-HadTanuH-2-kapboHun)-rekcarngpo-
nuppono[3,4-clnuppon-2-kapboHun]-6eH3oncynbthoHaMma;
4-{(3aR,6aS)-5-[1-(2,2,2-TpUPTOpP-3TOKCU)-N3OXNHONNH-3-KapOOHWn]-
rekcarmapo-nnpponol[3,4-clnnppon-2-kapboHun}-6eHsoncynsoHammng;
4-[(3aR,6aS)-5-(1-meTtun-5-tpncdtopmeTokcu-1H-nHgon-2-kapb oHun)-

rekcarngpo-nnppono[3,4-clnnppon-2-kapboHunn]-6eHsoncynspoHammna;
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4-[(3aR,6aS)-5-(4-130nponoKCU-XUHOMNWNH-2-kapboHMM)-rekcarnapo-
nuppono[3,4-clnuppon-2-kapboHun]-6eH3oncynsthoHamma;
4-[(3aS,6aR)-5-(4'-xnop-andeHun-4-kapboHun)-rekcarngpo-nuppono[3,4-
c]nuppon-2-kapboHun]-6eH3oncynboHamMna;
4-{(3aS,6aR)-5-[3-(2-pTOp-4-TpNTOPMETOKCU-PEHN)-NPONNOHNS]-
rekcarnapo-nnppono[3,4-clnuppon-2-kapboHun}-6eHsoncynsoHammua;
4-{(3aS,6aR)-5-[3-(4-TpndhTOPMETOKCH-PEHNM)-NPONNOHUIT]-rekcarnapo-
nuppono[3,4-clnuppon-2-kapboHun}-6eHsoncynbdoHammua;
4-((3aR,6aR)-5-(3-(2-dTOp-4-
(TpudhTopMeETOKCM)heHMN)NponaHoun)okTarngponuppono[3,4-clnnppon-2-
kap6oHunn)6eHsoncynsdoHaMmmnz;
(+)-TpaHc-3,5-guxnopbeHsnn-2-(4-cynbhamounbersonn)rekcarngpo- 1H-
nuppono[3,4-clnupuaunH-5(6H)-kapbokcunar;
(-)-TpaHc-3,5-guxnopbeHsnn-2-(4-cynsamonnbeHsonn)rekcarngpo- 1H-
nuppono[3,4-clnupuaunnH-5(6H)-kapbokcunar;
(3aS,6aS)-5-(2-pT0Op-4-cynbamounn-6eHsonn)-rekcarngapo-nuppono[3,4-
clnnppon-2-kapboHOBOW KUCMOThbI 4-TPUNTOPMETOKCU-OEH3NNOBLIN 3UP;
Amng 5-{(3aR,6aR)-5-[3-(4-TpudpTOPMETOKCU-DEHNIT)-NPONNOHUN]-rekcarnapo-
nuppono[3,4-clnuppon-2-kapboHUM}-NMPUANH-2-CynbOOHOBOW KMCMOThI,
5-((3aS,6aS)-5-(4-3TOKCUXMHONNH-2-kapBoHmn)okTarnaponuppono[3,4-
c]nuppon-2-kapboHUN)NUPULNH-2-cynboHamma;
(3aS,6a8S)-5-(3-pT0op-4-cynbhamonn-6eHsonn)-rekcarnapo-nuppono[3,4-
clnnppon-2-kapboHoBOM KUCNOTbI 4-ynaHo-2-(2,2-diMeTUN-NPONUOHMNNaMMNHO)-
6EH3MMNoBbLIN 3UP;
(3aS,6aS)-5-(6-cynbamounn-nnpuamnH-3-kapboHun)-rekcarngpo-nnpponol3,4-
c]nnppon-2-kapboHoBOM KNUCMOTbI 4-unaHo-2-(2,2-4UMETUN-NPONUOHMNIAMMNHO)-
B6EH31MNoBbLIN 3UP;
(3aS,6aS)-5-(4-cynbamounn-6eHsonn)-rekcarnapo-nmuppono[3,4-clnnppon-2-
kap©OOHOBOW KUCNOTbI 4-LnaHo-2-(2,2-4NMETUN-NPONNOHNNAMUNHO)-6EH31NOoBbLIN 3¢PNP;
(3aS,6aS)-5-(2-pT0Op-4-cynbamonn-6eHsonn)-rekcarnapo-nuppono[3,4-
clnnppon-2-kapboHoBOM KNCNOTbI 4-ynaHo-2-(2,2-4UMETUN-NPONUOHUNIAMMNHO)-

6EH31MMNoBbIN 3UP;
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(3aS,6aS)-5-(5-cynbhamounn-nnpuamnH-2-kapdoHun)-rekcarngpo-nnupponol3,4-
clnnppon-2-kapboHoBon KUCROTbI 4-ynaHo-2-(2,2-4NUMETUN-NPONUOHUIAMMNHO)-
B6EH3MMNoBbIN 3UP;

N UX hapmaLeBTUHECKME NPUEMIEMbIE COMNW.

Cneayrolme KOHKPETHbIE MPUMEpPbl coeanHeHun dopmynbl (1) BbIOpaHbl K3
cneayLwmx CoeanHEHNIA:
(3aR,6aS)-3,5-guxnopbeHsnn-5-(4-
cynbamoundeHsounn)rekcarmgponmppono[3,4-clnmppon-2(1H)-kapbokcunar;
(3aS,6aS)-5-(3-pT0Op-4-cynbhamonn-6eH3onn)-rekcarnapo-nuppono[3,4-
clnnppon-2-kapboHOBOW KUCMOThI 4-TPUDTOPMETOKCU-BEH3NNOBLIN 3UP;
(3aS,6aS)-5-(5-cynbhamounn-nnpnanH-2-kapboHun)-rekcarngpo-nuppono[3,4-
clnnppon-2-kapboHOBOM KUCMOThI 4-TPUTOPMETOKCU-6EH3NNOBLIN 3UP;
(3aS,6aS)-5-(6-cynbamounn-nnpnamnH-3-kapboHun)-rekcarngpo-nnupponol3,4-
clnnppon-2-kapboHOBOW KUCMOThI 4-TPUTOPMETOKCU-6EH3NNOBLIN 3UP;
(3aS,6aS)-5-(4-cynbamounn-6eHsonn)-rekcarnapo-nuppono[3,4-clnuppon-2-
kap©6oHOBOW KNCNOTbI 4-TPUHTOPMETOKCU-BEH3NNOBLIN 3DUP;
4-{(3aR,6aR)-5-[3-(4-TpnpTOPMETOKCU-PEHNN)-NPONNUOHMN]-rekcarnapo-
nuppono[3,4-clnuppon-2-kapboHun}-6eHsoncynbpoHammua,;
N Ux hapmaleBTNHECKME NPUEMIEMbIE COMnU.
Cnepyrome KOHKpPETHbIE NPUMEpPbI coeanHeHnin popmynbl (1) Takke BbIGpaHbl
13 CneayloLmX COeANHEHNIA:
(3aR,6aS)-3,5-auxnopbeHsnn 5-(4-
cynbamoundensounn)rekcarmgponmnppono[3,4-clnnppon-2(1H)-kapbokcunar;
(3aS,6aS)-5-(3-pT0op-4-cynbhamonn-6eHsonn)-rekcarnapo-nuppono[3,4-
clnnppon-2-kapboHOBOW KUCMOThI 4-TPUTOPMETOKCU-BEH3NNOBLIN 3UP;
(3aS,6aS)-5-(5-cynbhamounn-nnpnanH-2-kapboHnn)-rekcarngpo-nnppono[3,4-
clnnppon-2-kapboHOBOW KUCMOThI 4-TPUTOPMETOKCU-6EH3NNOBLIN 3UP;
(3aS,6aS)-5-(6-cynbdhamounn-nnpuanH-3-kapboHun)-rekcarngpo-nnppono[3,4-
clnnppon-2-kapboHOBOW KUCMOThI 4-TPUTOPMETOKCU-6EH3NNOBLIN 3UP;
(3aS,6aS)-5-(4-cynbamounn-6eHsonn)-rekcarnapo-nuppono[3,4-clnuppon-2-

kap6oHOBOW KUCNOTbI 4-TPUHTOPMETOKCU-BEH3NNOBLIN 3DUP;
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4-{(3aR,6aR)-5-[3-(4-TpnPTOPMETOKCU-PEHUN)-NPONNUOHMN]-rekcarnapo-
nuppono[3,4-clnuppon-2-kapboHun}-6eHsoncynbdoHammua;

(3aS,6aS)-5-(5-cynbtamounn-nnpuamnH-2-kapdoHun)-rekcarngpo-nupponol3,4-
c]nuppon-2-kapboHOBOW KNCIOTbI 4-ymaHo-2-(2,2-AUMETUI-NPONUOHUNAMNHO)-
06€H31MNoBbIN 3UP;

N nx hapmaleBTUYECKME NPUEMIIEMbIE CONMN.

Cnocobbl nonyyeHus coeamHeHun dopmynbl (l), Kak packpbiTO B AaHHOM

n3obpeTeHnn, Takke ABNATCA 00BEKTOM N300peTEHNUS.

MonyyeHne coeguHeHun chopmynbl (1) No HacTosWEMy M30OPETEHNIO MOXKET
ObITb BbLINOMIHEHO MNOCNEAOBATENbHBIMA UMW  KOHBEPreHTHbIMU MNYTAMU CUHTE3a.
CuHTEe3bl No M300peTEeHN0 NpPeAcTaBneHbl Ha MNPUBEAEHHBbIX HMke obLmMX cxemax.
HaBbikn, Heobxoaumble AN MNPOBEAEHUS pPeakuunm W  OYUCTKA MOSMYYEHHbIX B
pesynbTaTe NPOAYKTOB, U3BECTHbI Cneynanuctam B AaHHOW obnactn TexHuku. B Tom
crniyyae, Korga B rpouecce peakymM nonyyaloT CMeCb 3HaHTUOMEPOB UMU
ANacTepeon3omMepoB, 3T 3HAHTUOMEPBLI UNN ANACTEPEOM3OMEPLI MOXHO pasaenuTb
crnocobamu, pacKkpbITbIMX B AAGHHOM M30OpPETEeHUN, NN U3BECTHLIMU CneyuanucTam B
AaHHOW obnacTyn TEXHUKN TakUMM Kak, Hanpumep, (xvpanbHas) xpomaTtorpadus nnu
Kpuctannusauymns. 3amecTutenu n UHLEKCbI, UCNOMb3yeMble B HACTOSLLEM OMMCaHUn
cnoco60B, MMEIOT 3HAYEHNE, NPUBELEHHOE B aHHOM ONMUCaHUN.

CoeguHeHua obwen copmynbl (I) MOXHO CUHTE3MpOBaTb W3 aMMHHOIO
npeaLecTBeHHMKa 1 U COOTBETCTBYHOLMX PEeareHToB, MCMonb3ys cnocobbl, XOPOLLO

M3BECTHbIE B A@HHOWN 06NacTu TEXHUKN.

)n R?
P /
HN A—W 1
q n

Hanpumep, amuH 1 noasepraioT B3anMOLEUCTBMIO C NOAXOASALUMM CIOXHbIM
acdupom xnopgopmuatom gopmynsl R'-O—-C(O)-Cl (2) unm co cnoxHbIM 3MpPoM
nmmgason-1-kapbokcunarom chopmynbl (3) ¢ nonyyeHmem coeguHeHnsa popmynel (1),

rae Y npeacraensaet cobon —OC(O)—.
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3Ty peakymio npoBOAST B MOAXOASLEM pacTBOpUTENE, TakoM  Kak
auxnopmetaH, TtetparugpodypaH, N,N-aumeTtundopmamug, aueTOHUTPUN, aueTOH,
BO4A WM UX CMECW, B MPUCYTCTBMM OCHOBAaHWS, Hanpumep, TPUITUNAMUHA,
AVM3onNponunaTUnaMmmnHa, nupuanHa, ruapokapboHara kanus, kapboHata kanus, npu
Temnepatypax ot 0°C po Temnepatypbl KUMEHUS pacTBOPUTENA WM  CMeECU

pacTBopuTenen.

CnoxHble adupbl xropdopmmatbl 2 UMEIOTCA B NPoAaKe, UM UX MOXHO
CMHTE3MpOBaTb W3  COOTBETCTBYylOLWEro crmpta dopmynsl  R'-OH  nyTtem
B3aMMOAENCTBMST C (POCTEHOM WM 3KBMBANEHTOM dhocreHa (Hanpumep, ¢

AN oCcreHom, TPUOCreHOM), Kak ONuUcaHo B nuteparype.

CnoxHble  acpupbl  umuaason-1-kapbokcmnarbl 3 CUHTE3UPYOT U3
COOTBETCTBYIOLMX CMPTOB dopmynbl R'-OH nytem B3aumopenctsns ¢ 1,1-
kapboHMNAMMMNA30noM. ITy peakuymio NPOBOAAT MPW KOMHaTHOM Temneparype B
pacTBopuTene, TakOM KakK AUXIOPMETaH, TeTparngpodypaH unum auyeToHUTPUD.
CnoxHble acpmpbl uMmaason-1-kapbokcmnatbl 3 B XxapakTEepHOM Crny4ae He BblAEensioT,

a HEMOCPEACTBEHHO MOABEPraloT B3aUMOAENCTBUIO C aMUHaMN 1, KaK ONUCaHO BbILLE.

Cnmptbl opmynbl R'-OH umetoTcs B npoaaxe unu MoryT ObiTb MOMyyeHsbl
cnocobamm, packpbITbiMA B aHHOM M300PETEHMM NN U3BECTHBIMU B JaHHOW obnactu

TEXHUKN.

AnbTepHaTMBHO amuH 1 noaBepralT B3aUMOAEWCTBUIO C noaxogawmm N-
(xnopkapBoHun)amuHom dopmynsl R'-N(R’)-C(0)-Cl (4), wnmn B cnyyae, rae R°
npeacrasnseT coboit H, ¢ msounanatom copmynsl R'-NCO (5) ¢ nonyyeHuem

coeauHeHun oopmynsi (1), rae Y npeacrasnsaet cobon —NR°C(O)—.
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N-(XnopkapboHun)amuHbl (4) CUHTE3UPYIOT U3 COOTBETCTBYHOLUMX aMUHOB
dopmynbl R'-N(R°)H nyTem B3aumoaemcTeus € (DOCTEHOM WM 3KBUBAMEHTOM

cocreHa, kak onMcaHo B nuTeparype.

N3oymaHatel 5 wumetoTca B npogaxe wnm MoryT ObiTb MOMyYeHbl W3
COOTBETCTBYIOLMX aMuHOB chopmynbl R'-NH, nyTem Bsaumogencteusi ¢ ocreHom
unn sKkBMBaneHToMm docreHa (Hanpumep, ¢ audocreHom, TpudgocreHom, 1,1'-

kKapOOHUNAMMMMAA30TOM) C UCMONb3OBAHMEM YCIOBUWIA, ONUCaHHbIX B NUTEpaType.

AnbTEpHATMBHO amuH 1 noaBepraloT B3aMMOAEWUCTBMIO C MOAXOASLLEN
kapBoHOBOM kncnoToit hopmynsl R'—COOH (6) ¢ nonyueHnem coeanHeHns opmynsi
(), rae Y npegcrasnset cobon —C(O)—. 3Ty peakyuo NpoBoAAT B NPUCYTCTBUMN areHTa
coyeTaHus, Takoro kak 1,1'-kapboHunguummaason, N,N’-guumknorekcunkapbognmmmg,
1-(3-aumetnnammHonponun)-3-atun-kapbogummmnaa rugpoxnopus, O-(6eH3oTpurason-
1-un)-N,N,N’,N’-TreTpametunyporus rekcadpropdocdar, O-(7-azabeHsoTpuason-1-un)-
N,N,N’ N’-TeTpameTunypoHusi rekcadpropdocdar wunn BpOM-TPUC-NMUPPONNLNHO-
dochoHna rekcadptopchocpar, B  anpOTOHHbIX PacTBOPUTENAX, TakMX Kak
auxnopmetaH, tetparugpodypaH, N,N-gumetundopmamng, N-mMeTUnnmpponuauH wm
nx cmecn, npu Temneparypax ot -40°C go 80°C B npucyTCTBUM UNN B OTCYTCTBUE
OCHOBa@HMWS, TaKOro Kak TPUITUMaMWH, AUM3ONPONUI3TUNAMUH, 4-METUNMOPIONUH
wwvnn 4-(aMMeTUNaMNHO) MNPULMH.

AMMH 1 MOXHO TaKkKe noABepratb B3aAUMOLEUCTBMIO C MOAXOASLLMMM
aLMNVPYIOLLMMU peareHTamu, Takummn Kak xnopaHruapuabl oopmynsl R'—COCI (7) ¢
nonyveHnem coeguHeHun dopmynel (1), rae Y npeacrasnsetr cobon —C(O)-. 3ty
peakumio NPOBOAST B pacTBOpUTENE, TAaKOM Kak AUXIOPMETaH, TeTparnapodypaH nnm
N,N-gumetundopmammi, B NpUCYTCTBMN OCHOBaHUA, TAaKOro Kak TPUITUNaMUH unm 4-

mMeTunmopdonuH, npu Temnepatypax ot 0°C go 80°C.

Kap6oHoBble kucnotbl (6) M aumnranoreHuabl (7) UMEKTCH B NPOoAaKe Unu
MOryT ObITb MOMNyYeHbl, KaKk PackpbiTO B AaHHOM W30OPETEHUN WUNKM OMUCaHo B

nuteparype.
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AnbTepHaTMBHO amuH 1 noABepraloT B3aMMOAEWCTBMIO C  MOAXOASLLUM
cynboHunxnopuaom dopmyns R'-SO,Cl (8) ¢ nonyyeHnem coeguHeHnin hopMyrbl
(), rae Y npegcrasnger cobon —S(O,)— 3Ty peakymio NpoBOAAT B MOAXOAALLEM
pacTBopuTene, TakoM Kak guxrnopmeTaH, TeTparmgpodypaH, N,N-gumetmncdopmamma,
aUeTOHUTPUN, aueToH, BoAa UMW UX CMECK, B NPUCYTCTBMU OCHOBAHWS, Hanpumep,
TPUITUNAMMHA,  AUM3OMPONUM3TUNaAMUHA, NUPUAUHA, rugpokapboHaTa  kanus,
kapboHaTta kanus, npy Temnepartypax ot 0°C 4o Temneparypbl KUNEHUSA pacTBOpPUTENS

UNn CMecu pacTBOPUTENEN.

CynbdoHunxnopuabl (8) nmetotca B npogae, Uin X MOXHO CUHTE3MPOBaTb,

Kak packpbITO B 4aHHOM U300peTeHnM Unmn onmMcaHo B nuteparype.

AnbTepHaTMBHO amMWH 1 NoaBepralT B3aUMOAEWCTBUIO C NOAXOASLLMM XIop-
OKCaanasonbHbIM peareHToM obler dopmMynbl 9, UMM C  OKCaanasorioHOBbLIM

peareHToM 10 ¢ nonydeHnem coeauHenus cdopmynsl (1), roe Y npeacrasnset cobon

£ O\
,\§I »/‘

N

1 (o) 1 o
R\« D/CI R\« \FO
N-N N-H

9 10

B cnyvae, roe coeguHeHusi chopmynbl (1) nony4daiot n3 ammHa 1 1 xnop-
okcagmasona 9, 3Ty peakyuio MNpOBOAAT B MNPUCYTCTBMM OCHOBaHWUSA, HanpuMmep,
kapboHaTta kanua, TpuaTunammHa unn 1,8-gnasabuuynkno[5.4.0lyHaeu-7-eHa, B
pacTtBopuTene, Takom kak Tonyosn, atadon, N,N-gumetundopmamumg nnun 1,4-41MOKCaH,

npu Temneparypax ot 20°C ao 150°C.

B cnyvae, rge coeauHeHna copmynel (1) nonydawot M3 amumHa 1 U
okcagmnasonoHa 10, 3Ty peakuyuo NpOBOAAT B MNPUCYTCTBUM areHTa CcoveTaHus,
Hanpumep, ©eH30Tprason-1-nn-okCn-Tpuc-(AMMETMNaAMMHO)-HOCHOHMS

rekcadgpropdocdara, U OCHOBaHMWS, Hanpumep, AUM3onNponunaTnaMmmHa wunm 4-
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MeTunmopdonunHa, B pacteoputene, Takom kak N,N-gumetundopmamng, npu

Temneparypax ot 20°C go 100°C, kak onucaHo B nutepaTtype.

OkcaguasonoHbl 10 MMETCH B MPOAaKe MNM MOryT ObiTb MOMyYeHbl, Kak

onucaHo B nuTeparype.

Xnopokcagmasonbl 9 uUMETCA B MNpojaxe unu MoryT ObiTb MOMyYeHbl U3
COOTBETCTBYIOLUMX OKCaAMa3ONoOHOB MNyTeM B3aMMOAEWUCTBMA C  MOAXOASLMM
ranoreHUpyLWmMM peareHTOM, Hanpumep, C  okcuxnopuaom docdopa wunm

neHTaxnopuaom gocgopa, npu temnepatypax ot 60°C go 120°C.

AnbTepHaTMBHO amuH 1 NoOABepralT B3aMMOAEWCTBMIO C MOAXOASLLUM
ranoreHTuaguasoneHbliM peareHtom obuwen gopmynbl 11 (X = Cl vnm Br) unm ¢

TUA3ONTUOHOBLIM peareHToM 12 ¢ nonydeHnem coeguHeHun (1), roe Y npeacrasnsieT

1 S 1 S
R\« »/X R\« \FS
N-N N—H
11 12

B cnyvae, rae coepguHeHus cdopmynbl (1) nonydarot M3 ammHa 1 U ranores-
Tvaguasona 11, 3Ty peakyuio NpPOBOAAT B NPWUCYTCTBUM OCHOBAHWS, Hanpumep,
kapboHaTta kanua, TpuaTunammHa wunn 1,8-gnasabuuynkno[5.4.0lyHaeu-7-eHa, B
pacTtBopuTene, Takom kak Tonyosn, atadon, N,N-gumetundopmamumg nnun 1,4-41MOKCaH,

npu Temneparypax ot 20°C ao 150°C.

B cnyvae, rge coeauHeHna copmynel (1) nonydawot M3 amumHa 1 U
TMaguasonTuoHa 12, aTy peakyuio NpoBOAAT B PAcTBOPUTENE, TAKOM KaK 3TaHOM Unu
N,N-gumetuncdopmamuma, npu temnepatypax ot 20°C pgo 100°C, kak onucaHo B

nuteparype.
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TwagnasontnoHbl 12 MMEKTCa B Npogadke UM MOryT ObiTb MOMyYeHbl, Kak

OMNMCcaHo B NuUTepaType.

FanoreHTnagmasonol 11 umeroTca B npogae unu MoryTt ObiTb MOMNy4YeHbl, Kak

onucaHo B nuTeparype.

AMUHbI oBwen chopmynbl 1 CUHTE3MPYIOT U3 COOTBETCTBYIOLMM OOpasom

3aLlUNLLEHHbIX NPeaLlecTBEHHNKOB 13.

13

Moaxoasawmumu 3awmtHeiMn rpynnamm (PG; ot adrn. “protective groups”)
ABnsOTCA  TPEeT-OyTOoKCHMKapOOHUTT, B©eH3nnokcnkapboHNn n 3aMeLLEeHHbIN
B6eH3nnokcnkapboHun, Takon kak 3,5-guxnopbeH3nnokcukapborun. Yaanenume sawuTbl
NMPOMEXYTOUHbIX coeAuHeHnn 13 MoXeT ObITb BbIMOMHEHO, UCNONb3ys cnocobbl U

peareHTbl, U3BECTHbIE B AaHHOW 06nacTn TEXHUKN.

Hanpumep, B cnyvae, rae PG npeactaensier cobon Heobsi3arenbHO
3amMelleHHbI BeH3UNoKCukapboHun, yganeHne 3awmTbl MOXET ObiTb BbINOMHEHO
nytem rugporeHmsaymm npu gasneHusx ot 1 6ap po 100 Gap B npucyTcTBUM
NoAXOASALLEro karanusaropa, Takoro kak nannaguvi Ha akTMBMPOBAHHOM yrne, npu

Temneparypax ot 20°C go 150°C B pacTBopuTENSX, TAKAX KaK METAHOMN MUK 3TaHon.

AnbTepHatmBHo B cnyvyae, rae PG npeacraesnser cobon  TpeT-
OyTokcnkapboHun, yaaneHne 3sawmTbl MOXET ObiTb BbBIMOMHEHO B MNPUCYTCTBUMU
NOAXOAALLEN KNCIOThI, HANPUMEP, COMSIHOW KACTOTbI UNK TPUDTOPYKCYCHON KUCHOTHI,
B pacTBopuTerne, TakoM Kak BoAa, 2-nponaHon, aguxnopmeraH unn 1,4-guokcad, npwm

Temneparypax ot 0°C go 30°C.

MpomexxyTouHble coeamHeHnss 13, rae A npeacrasnsetr coboum N,

npeacraeneHbl obuwen ctpyktypon 13A.
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13A

PG npeacrasnset cobon NOAXOAALLYIO 3alUTHYKO Tpynny, Hanpumep, TpeT-
ByTokcnkapOoHun, 6eH3MNoKCUKapOoOHNN U 3aMeLLeHHbIN BEeH3NNOKCMKapOOHWM, TaKkon

kak 3,5-anxnopbeH3nnokcukapOoHun.
MpomexxyTouHble coegmHeHmst 13A MoryT ObiTb MNOMYyYeHbl U3  aMUHHbIX

npeawecTBeHHNKkoB obwen dopmynbl 14 nyTem B3aMMOAEWCTBUS C MOAXOASALLNMMU

peareHTamu, UCNOomb3ysi CNOCOBbLI, XOPOLLO U3BECTHBIE B aHHOW 00NacTy TEXHUKMW.

14

Hanpumep, coegmnHeHne 14 nogsepraloT B3aMMOLENCTBUIO C anknnmpyrowmmm
areHTamu obuien popmynel X—CR®°R*—R? (15), rae X npeactasnseT cobon yxoasLyto
rpynny, Takyto kak Cl, Br, | unu OSO,CH;, ¢ nonyyeHnem coeauHenusa 13A, rae W
npeacrasnseT cobonn —CR*R*—. 3Ty peakumio NpoBOAST B pacTBopuTEne, TakoM Kak
TeTparugpodpypadH  unm  N,N-gumetundcdopmamng, B MNPUCYTCTBMM  OCHOBaHUS,

Hanpumep, TpuaTUnammvHa unu kapboHata kanus, npu Temnepartypax ot 0°C go
100°C.

AnbTepHaTMBHO ansa coeguvHeHun oopmynbl 13A, roe W npeacraensiet cobon
—CR*R*-, R* npeacrtasnsiet coboi atom BOAOPOAA, ankvm unu uuknoankun, u R®
npeacraensiet cobon H, amuH 14 noasepraloT B3aUMOAEUCTBUIO C anbiernjamv unm
keToHamm obujen dopmynsl R*-C(O)-R? (16) B peakyMm BOCCTAHOBMTENLHOIO
aMUHNPOBaHUA, NPUBOAALLEN K coeguHeHumam 13A. OTy peakyumio NpoBOAAT B
NPUCYTCTBMM MNOAXOASALLEro BOCCTaHaBNMBAIOLLEro areHta, Hanpumep, 6opruapuaa

HaTpus Unu TpuaueTokcuboprugpuaa HaTpus, B pacTBopuUTene, TakoM Kak MeTaHon,
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YKCYCHasi Kucnota, TeTparngpodypaH, 1,2-guxnopstaH unu ux CMecu, npu

Temneparypax ot 0°C go 50°C.

AnbTepHaTMBHO amMuH 14 nogBepraloT B3aMMOAEWCTBUIO C NOAXOASLLEN
kapBoHoBOM kucrnoTon opmynbl R>~COOH (17) ¢ nonyyeHMem CoefuHEHuI
dopmynbl 13A, rae W npeacrasnser cobon —C(O)—. 3Ty peakyumo npoBOAST B

NPUCYTCTBUM areHTa couvetaHusl, Takoro kak 1,1'-kapboHungunmuaason, N,N’-

aunguknorekcunkapbogmmmmng, 1-(3-gumeTunammnHonponun)-3-atun-kapboguummaa
rmapoxnopua, O-(6ensotpmason-1-un)-N,N,N’,N’-TeTpameTmnypoHums
rekcadtopdocdar, O-(7-asabensotpmason-1-un)-N,N,N’,N’-teTpameTmnypoHus

rekcacdptopdpocar nnu Gpom-Tpuc-nupponmanHo-ocdoHma rekcadtopdocdar, B
anpoOTOHHbIX pPacTBOPUTENAX, TakUX Kak Apuxnopmetad, TetparngpodypaH, N,N-
anvetnndopmammg, N-MeTUnnMpponmManHOH U UX CMecu, Npu Temneparypax ot -40°C
4o 80°C B npuUCYTCTBUM UNU B OTCYTCTBME OCHOBaHMWSA, TAKOrO Kak TPUITUNaAMUH,

ANM3oNpPoNUN3aTUNaMuH, 4-mMeTunmopdonnH n/unn 4-(AUMeTUNaMmuUHO)NMUPULNH.

AnbTepHaTtMBHO amuH 14 noaBepralT B3aUMOLENCTBUIO C MOAXOASLLMM
cynboHunxnopuaom opmynsl R*>-SO,Cl (18) ¢ nonyyeHnem coeanHeHun opmynbl
13A, rae W npeacrasnsaet cobon —S(O,)—. 3Ty peakuyuio NpoBoAAT B NOAXOASALLEM
pacTBopuTene, TakoM Kak guxrnopmeTaH, TeTparmgpodypaH, N,N-gumetmncdopmamma,
aUeTOHMUTPUN, aueToH, BOAa WNU UX CMECU, B NPUCYTCTBUMU OCHOBAHMWS, Hanpumep,
TpUaTMNaMunHa, AUUM3ONPONUN3TUNaMuMHa, nupuauHa, ruagpokapboHara  kanus,
kapboHaTta kanus, npy Temneparypax ot 0°C 4o Temneparypbl KUMNEHNA pacTBOpUTENS

UNn CMecu pacTBOPUTENEN.

AmMuHbl 14, ankunupylowme areHTtbl 15, anbaernabl/keToHbl 16, kapOoHOBLIE
KMcnotbl 17, cynbhoHMnxnopuabl 18 U aMmuHbl 22 NMEOTCH B NPOAaXKe, UMK NX MOXHO

CUHTE3MPOBaTb, Kak ONMcaHo B NMTepaTtype Unv B 3KCNepuMeHTansHoM pasgene.

MpomexyTouHble coeauvHeHunst 13, rae A npeacrtaenser cobon C—H,
npeacrasneHsl obwen dopmynon 13B, rae PG npeacrasnaet cobon NoaxXoAsLLyro
3aWUTHYO rpynny, Hanpumep, TpeT-OyTokcmkapOboHmn, 6GeH3nnokcukapboHun wn

3ameLleHHbIn BeHannokenkapboHmn, Takom kak 3,5-auxnopbeHsnnokcukapboHun.
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PG—N 13B

CoepuHenue 13B, rae W npeacrasnsiet coboit —NR®—, nonyyatoT ns ketoHa 19
nyTem B3aumogeiicteuss ¢ amvHom copmynsl HN(R®)R? (20) B npucyTcTBMM
NoAXOASALLEro BOCCTaAHaBNUBAKOLWEro areHTa, Hanpumep, boprugpuga Hatpus vnm
Tpuauyetokcuboprmapuaa Hatpusi, B pacTBOpuTENe, TakoM Kak MEeTaHOM, YKCyCHas
Kucnota, TtetparngpodypaH, 1,2-A4uXnopataH Unm ux cMecu, npu temnepartypax ot

0°C ao 50°C.

19

KeToHbl 19 1 amuHbl 20 UMEKTCA B Npogaxe Unmn mMoryT ObiTb NMOMyYEeHbl, Kak

OMNMCaHo B NUTepaType.

CoeguHenuve 13B, rae W npeacrtasnset cobon —O— nnn —S—, nony4ailot u3

cnupTa 21, ncnonb3ys cnocobbl U peareHTbl, U3BECTHbLIE B AAHHOW 00MaCTN TEXHUKN.

21

Hanpumep, cnupt 24 nogBeprawdT B3aMMOLEWCTBMIO MPU  KOMHaTHOWN
Temnepatype ¢ deHonom HO-R® wunm TuodeHonom HS-R? B npucyTcTBuM
TpudheHungochnHa " Awvankunasogukapbokcunara, Hanpumep,
avmsonponunasogukapbokcunarta mnu auatunasogukapbokcunara, B pactsopuTene,
TakOM Kak TOnMyos, AUXIIOPMETaH unn TetparngpodypaHd, ¢ nonydeHunem 13B, raoe W

npeacrasnset cobon —O— nnn —S—.
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AnbTepHaTUBHO cnnpT 21 npeobpasyroT B COOTBETCTBYIOLUIA
MEeTaHCyNbgOHaT, MUCNONb3ya METAHCYNb(OHUNXNIOPUL B MPUCYTCTBUM OCHOBAaHUS,
Hanpumep, TPUITUNaMWH, B pacTBopuTene, TakoM Kak AUXIIOPMETaH unu
TeTparnapodypaH, npu temnepatypax ot —20°C go +30°C, n B pesynbtare o6paboTku
NPOMEXYTOUHOTO MeTaHcynbdoHaTa derorom HO-R? unu Tuoderonom HS-R? B
NPUCYTCTBMM OCHOBaHWS, Hanpumep, kapboHarta kanus, B pacTBOpuTene, TakoM Kak
N,N-gumetnncdopmammg unum auetoHuTpun, npu temnepartypax ot 20°C ago 100°C

nonyvatoT coeguHeHne 13B, roe W npeacrasnset cobon —O— vnn —S—.

CoepuHenve 13B, rae W npeacrtaBndetr cobon —-SO,—, nonyyaroT U3
coeguHeHusa 13B, rge W npegcraensieT coborn —S—, nyTeMm OKUCHEHUSI NOAXOAALLMM
peareHTOM, Hanpumep, NePOKCMAOM BOAOpoLa Ui 3-xnopnepOeH30MHOM KNCITOTON, B
pacTBopuTene, TakOM Kak MypaBbMHas KUCNOTA, YKCYCHasi KUCNOTa Unu AUXNOPMETaH,

npu Temneparypax ot 0°C go 50°C.

CnvpTbl 21 nony4yaloT M3 KETOHOB 19 C MUCNONb3OBaAHWEM MOAXOAALLErO
BOCCTaHaBnNuBarwLWero areHta, Hanpumep, 6opruapuaa Hatpus, B pacTBopuTene,

Takom Kak meTtaHon, npu Temneparypax ot 0°C go 50°C.

CoeauvHenua copmynel (1), rae A npeacrasnsetr cobon N, moryT ObITb
MofnyYeHbl U3 aMWHHbIX NpPeALecTBEHHMKOB obwen dopmynbl 22 nyTem
B3aMMOAEWCTBUS C MNOAXOASALMMW peareHTamum C UCNOoNb3oBaHMEM Cnocobos,

W3BECTHbIX B A @HHOW 00NacTu TEXHUKM.

22

Hanpumep, amuH copmynbl 22 nogBeprawT  B3aUMOAEUCTBUID  C
ankUnVpyoLLMMK areHTamn obuen dopmynbl X—-CR°R*-R? (15), rae X npeacrasnser
cobon yxogawyto rpynny, Takyto kak Cl, Br, | mnn OSO,CH;, ¢ nonydyeHvnem
coeguHeHnn coopmynebl (1), rae A npeactasnsaet cobon N, n W npeacraesnsiet cobon —

CR®R*-. 3Ty peakuuio NpoBOAAT B pacTBOpUTENe, TakOM Kak TeTparnapodypaH mnm
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N,N-gumeTundopmamma, B NPUCYTCTBMM OCHOBaHUS, Hanpumep, TpPU3TUNaMuHa unm

kapboHaTta kanus, npu Temneparypax ot 0°C go 100°C.

AnbTEPHATMBHO aMuH opmynbl 22 NOABEpPralT B3aUMOLEWCTBUIO C
anbjernaaMmn  Unu  ketoHamu obleir dopmynbl R*-C(O)-R? (16) B peakuywm
BOCCTaHOBUTENbHOrO aMUHUPOBAHNSA, NPUBOASALLEN K coeanHeHnsam dopmynel (1), roe
A npegpcrasnsieT coboit N, W npeacrasnsiet coboit —-CR*R*~, R* npeacrasnsiet coboit
aToM BoJOpoAa, ankvun unu umknoankun, u R® npeacrasnseT coboit H. 31y peakuuio
NPOBOAAT B MPUCYTCTBUM MOAXOASALLErO0 BOCCTAHABMMBAIOLLEro areHta, Hanpumep,
Boprugpmuga Hatpus unu Tpuagetokcuboprugpuga Hatpusi, B pacTBOpUTENe, Takom
KaKk MEeTaHOn, YKCyCcHasa KUCroTa, TeTparuapodypaH, 1,2-4uxXnopataH unm mx cMecwm,

npv Temneparypax ot 0°C go 50°C.

AnbTepHaTMBHO aMuH 22 noABepralT B3aUMOLENCTBUIO C MNOAXOASLLEN
kapBoHoBOM kucrmoTon opmynbl R*—COOH (17) ¢ nonyyeHnem coeguHeHui
dopmynbl (1), rae A npeacrasndaet cobon N, n W npegcrasnser cobon —C(O)—. 3ty
peakumio npoBOAAT B  MNPUCYTCTBUW areHTa coyeTaHud, Takoro kak 1,1'-
kapboHungmmmngason, N,N’-guyuknorekcunkapbogmmmmng, 1-(3-
anmetnnamuHonponun)-3-atun-kapbogummnga  rmgpoxnopug, O-(6ensotpuason-1-
un)-N,N,N’,N’-TeTpameTunyponuns rekcadpropdocdar, O-(7-azabeHsoTpuaszon-1-un)-
N,N,N’,N’-TeTpameTunypoHms rekcagptopdochar wunm OpomM-TPUC-NMPPONUANHO-
dochoHus rekcadprtopchocar, B  anpPOTOHHLIX PaCTBOPUTENNAX, TaKMX  Kak
anxnopmetaH, tetparngpodypaH, N,N-gumetundopmammg, N-MeTUNNUPPONUANHOH 1
nux cmecn, npn temnepartypax ot -40°C go 80°C B npucyTCTBUM UNKN B OTCYTCTBME
OCHOBaHMWSl, TaKOro Kak TPUITUNaMWH, AUM3ONPONUM3TUNAMUH, 4-METUNMOPIONUH

wvnm 4-(4UMeTUNaMNHO) MIMPULNH.

AnbTEpHaTMBHO aMWH 22 NOABEPralT B3aUMOLENCTBUID C MOAXOASLLMM
cynbdoHUnxnopuaom dopmynsl R>=S0,Cl (18) ¢ nonyyeHnem coeguHenwii (1), rae A
npeacrasnset cobon N, u W npeacrasnset cobon —S(O,)—. 3Ty peakymio NpoBoAAT B
noaxoaslemM pacTBopuTene, TakOM Kak auxnopmetaH, TetparngpodypaH, N,N-
avnmeTundopmamMmug, aueToOHUTPWI, aueToH, Boja WM UX CMECcW, B MPUCYTCTBUM

OCHOBaHUA, Hanpuwmep, TPU3ITUNAMUHA, AnnsonponnnaTunamMmmHa, nmpunanHa,
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rmgpokapboHara kanud, kapboHaTta kanus, npu Temneparypax ot 0°C po

TemnepaTypbl KUMEHUS PpaCTBOPUTENS UMM CMECU PacTBOPUTENEN.

AMUHBI 22 MOXHO CUHTE3MpoBaTb U3 UX TpeT-OyTunkapbamarHbix
NPOM3BOAHbIX POPMYSbl 23 NyTEM yaaneHus 3aMTHOW rpynnbl kapbamara. YganeHue
3aWmTbl MOXET ObITb BbINOMHEHO B MPUCYTCTBMM NOAXOASLLEN KUCMNOTbI, Hanpumep,
CONSIHOW KMUCMOTbl UNN TPUPTOPYKCYCHOW KUCNOTbI, B PAaCTBOPUTENE, TAaKOM Kak BOAA,

2-nponaHon, guxnopmetaH nnu 1,4-gnokcat, npm temneparypax ot 0°C go 30°C.

23

TpeT-bByTunkapbamarsl 23 MOHO CUHTE3UpOBaTb n3 aMWHHbIX
NPeaLUIEeCTBEHHUKOB hopMyrbl 24 N NOAXOAALUMX peareHTOB C UCMNOSb30BaHMEM

cnocob0B, XOPOLLO N3BECTHLIX B 4AaHHOW 06NacT TEXHUKW.

) 4 0
HN N—< 24
q n ©

Hanpumep, ammH dopmynbl 24 noasepraioT B3auMOAEUCTBUIO C NOAXOAALLMM
CMNOXHBIM 3cMpoM xropdopmmatom dopmynbl R'-O-C(O)-Cl (2) unm co cnoxHbIM
acmpom unmupason-1-kapbokcunatom copmynbl (3) € NONy4YeHMEM COEAUHEHUN
dopmynbl 23, rae Y npeacrasnaetr cobon —OC(O)-. 3Ty peakymio npoBOAAT B
noaxoasilemM pacTBopuTene, TakOM Kak AauxnopmetaH, TetparngpodypaH, N,N-
anmetnndopmMammg, aueToOHUTPUN, aueToH, BOAA UM NX CMECU, B NMPUCYTCTBUM UMK B
OTCYTCTBME OCHOBaHUHA, Hanpumep, TPUITUNAMUHA, AUN3ONPONMMAITUNAMUHA,
nMpuauHa, ruapokapboHata kanud, kapboHaTa kanus, npy Temneparypax ot 0°C go

TemnepaTypbl KUMEHUS PacTBOPUTENS UMM CMECU PacTBOPUTENEN.
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AnbTepHatMBHO amuH ¢opmynbl 24 noaBepraloT  B3aMMOAEUCTBMIO C
noaxoaswmm  N-(xnopkap6oHun)ammuHom  cdopmynel  R'-N(R")-C(0)-Cl (4) ¢
nonyyYeHnem coeanHeHuii dopmynsi 23, rae Y npeacrasnset coboit —NR'C(0)—, unm ¢
nsoumarHatom dopmynsl R'-NCO (5) ¢ nonyuyeHuem coeamHeHunini opmynsl 28, rae Y

npeacrasnseT coboit —-NR’C(O)—, u R® npeactasnsiet coboii H.

AnbTepHaTMBHO amMuH 24 nogBepralT B3aUMOAEACTBUIO C MNOAXOASALLEN
kapBoHOBON kucnoToit hopmynbl R'—-COOH (6) ¢ nonyuyeHnem coeamHernii popmynbi
23, rae Y npeacrasnset cobon —C(O)—. Ty peakuymo NPOBOAAT B NPUCYTCTBUMN areHTa
coyeTaHus, Takoro kak 1,1'-kapboHunguummaason, N,N’-guumknorekcunkapbognmmmg,
1-(3-aumetnnammHonponun)-3-atun-kapbogummmnaga rugpoxnopua, O-(6eH3oTpuason-
1-un)-N,N,N’,N’-TreTpameTnnyporus rekcadptopdocgar, O-(7-azabeHsotpuason-1-un)-
N,N,N’ N’-TeTpameTnnypoHusi rekcadgptopdocdar wunu BpoOM-TPUC-NMUPPONNLNHO-
dochoHua  rekcadptopchocpar, B  anpOTOHHbIX PacTBOPUTENAX, TakMX Kak
anxnopmetaH, tetparugpodypad, N,N-gumetundopmammg, N-MeTUNNUPPONUANHOH K
nx cmecn, npu Temneparypax ot -40°C go 80°C B nNpucCyTCTBUM UNN B OTCYTCTBUE
OCHOBa@HMWS, TaKOro Kak TPUITUMaMWH, AUM3ONPONUI3TUNAMUH, 4-METUNMOPIONUH

nvnn 4-(aMMeTUNaMNHO) MNPUANH.

AMUH 24 MOXHO TaKke noaBepratb B3aMMOAEWCTBUIO C MOAXOAALMMM
aUMNVPYIOLLMMU areHTammn, TakuMKU Kak xropanruapuabl dopmynsl R'-COCI (7), ¢
nonyvyeHnem coeauHeHun copmynel 23, rae Y npegcrasnser cobon —C(O)-. 3ty
peakumio NPOBOAST B pacTBOPUTENE, TAaKOM Kak AUXNOPMETaH, TeTparngapodypaH nnm
N,N-gumetundopmammg, B NpUCYTCTBMN OCHOBaHUSA, TaKOro Kak TPU3ITUNaMmnH unm 4-

mMeTunmopdonuH, npun Temneparypax ot 0°C go 80°C.

AnbTEepHaTUBHO aMWH 24 noABEpPralT B3aUMOLENCTBUID C MOAXOASLLMM
cynbonunxnopuaom dopmyns R'-SO,Cl (8) ¢ nonyyeHnem coesuHeHnin hopMynbl
23, rae Y npeacraenaet cobon —S(Oy)—. 3Ty peakyuio NpoBOAAT B MNOAXOASLLEM
pacTtBopuTene, TakoM Kak AuxnopmeTtaH, TeTparugpodypaH, N,N-gumeTtmndgopmammg,
aUeToOHUTPUN, aueToH, BOAa UMW UX CMECU, B MPUCYTCTBMM OCHOBAHWS, Hanpumep,

TPUSTUNAMUHA,  AUM3ONPONUM3TUNaMUHA, NUpUAWHA, rugpokapboHaTa  Kanus,
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kapboHaTa kanus, npyu Temneparypax ot 0°C [0 TemnepaTypbl KUNEHUsi pacTBOPUTENS

U CMecn pacTBOpPUTENEN.

AnNbTEPHATMBHO aMWH 24 nNogBeprarT B3auMOAEUCTBUIO C MOAXOASALLMM XIop-
oKkcaanasonbHbIM peareHToM obuwen dopmynbl 9 UMM C  OKCaaMasornoHOBbLIM

peareHToM 10 ¢ nonyyeHuem coeamHeHn dopmynbl 23, rae Y npeacrasnseT cobomn

"' O ‘;‘
E \« »/‘
N-N

B cnyvae, rae coegmnHeHne 23 nony4aloT U3 ammHa 24 1 xnop-okcagmasona 9,
3Ty peakymio NpoOBOAAT B MPUCYTCTBUM OCHOBaHUS, Hanpumep, kapboHata kanus,
TpnatTunammHa vnm 1,8-guasabuymkno[5.4.0lyHaeu-7-eHa, B pacTBOpUTENE, TakOM Kak
Tonyon, ataHon, N,N-aumetundopmamug unm 1,4-oMOKCaH, Npy Temneparypax oT

20°C po 150°C.

B cnyvae, roe coeauHeHne 23 nonyyaroT U3 ammHa 24 1 okcaguasonoHa 10,
3Ty peakumio NPoBOAAT B NPUCYTCTBUWN areHTa coveTaHus, Hanpumep, 6eH3oTpuason-
1-Mn-oKCU-TpUC-(aumeTunammHo)-pochoHna rekcadpropdocdara, U OCHOBaHMS,
Hanpumep, AMM3onpPonNUNaTUNaMmmHa unu 4-metTunmopdonuHa, B pacTBopuTene, Takom
kak N,N-gnmetundopmamug, npu Temnepatypax ot 20°C go 100°C, kak onvcaHo B

nuteparype.

AnbTEepHaTMBHO aMuH 24 noaBepralT B3aUMOAENCTBUIO C MOAXOASLLMM
ranoreH-TnagnasornbHbiM peareHTom oben dopmynbl 11 (X npeacrasnset cobon Cl

unu Br) nnn ¢ TMasonTUOHOBLIM peareHTOM 12 ¢ nonyyYeHnem CoeguHeHnn opMynbl
:' S ‘l
'\« »/‘
23, rae Y npeacrasnseTt coboi N-N .

B cnyuae, rae coegmHeHune 23 nony4yarwT U3 amuHa 24 1 ranoreH-tnagmasona
11, 3Ty peakyuo NpOBOAAT B NPUCYTCTBUN OCHOBaHWA, Hanpumep, kapboHata kanus,
TpnatTunammHa unn 1,8-guasabuymkno[5.4.0lyHaeu-7-eHa, B pacTBOpUTENE, TakOM Kak

Tonyon, ataHon, N,N-aumeTtundopmamug unm 1,4-gMoOKCaH, Npyu Temneparypax oT

20°C po 150°C.
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B cnyvae, rge coeguHeHme 23 nony4varT U3 ammnHa 24 1 TmasonTtuoHa 12, aty
peakymio NpoBOAAT B pacTeBopuTene, Takom kak ataHon unm N,N-gumetundgopmamua,

npv Temneparypax ot 20°C go 100°C, kak onnucaHo B nuTeparype.

AnbTepHaTUBHO aMuH 24  auyunupyroT  ranoreHankaHounranoreHuaom,
Hanpumep, OpomaueTunxnopuaom, B  NPUCYTCTBUM  OCHOBAHWUS,  HanpuMmep,
TpUaTMNaMuHa, B pacTBopuTene, TakoM Kak AUXINOPMETaH unu TeTparngpodypaH, npu
Temnepatypax ot -78°C pgo +20°C ¢ nony4yeHMemM COOTBETCTBYIOLLErO
ranoreHankaHammgHoOro MNPOMEXYTOYHOTO COEAMHEHMS, KOTOpoe B NPUCYTCTBUU
OCHOBaHus, Hanpumep, kapboHata kanua wnu kapboHata uesusd, B pacTBopuTene,
Takom kak N,N-gumeTtundopmamui, npeTepnesacT peakuumid HyKIeogpunbHOro
3aMeLleHNs C 3aMEeLLEHHbIM (DEHOMOM C MOMyYEHUEM CoeanHEHN hopmynbl 28, roe
Y npeacrasnser coboit —-C(O)-, m R' npeacrasnser cobBoil 3aMeLLeHHbIN

deHoKCHankmn.

AMUHBI bopmynbl 24 MMEKTCA B Npogake unnm MoryT ObiTb MOMyYeHbl, Kak

OMUCaHo B NUTepaType Unn B 3KkCNepUMeHTanbHOM pasgerne.

BonnouwleHne Hactoswero nsobpeteHns takke npeacrasnset cobom cnocob
nonyvyeHns coeauHeHms opmynbl (l), kak onpeaeneHo Bbille, BKMOYaKOLWA

B3aMMoaencTBue coeamHeHus dgopmynbl (Il) B npucytctBumn coeauHeHns popmynbl

(1):

—

P
e

a)

Y

n 0]

rae R', R, A, W, m, n, p 1 q SBASIOTCH TakuMu, Kak orpeeneHo Bbiwe, Y

npeactasnset cobon -OC(O)-,
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B YACTHOCTW, B TMPUCYTCTBMM areHta couveTaHud, Takoro kak O-(7-
asabeHsotpuason-1-un)-N,N,N’,N’-teTpameTnnypoHms rekcadpropdocdar, B
pacteoputene, Takom kak N,N-gumetundopmamni, B NPUCYTCTBUN OCHOBAHUS, TAKOro
kKak 4-meTunmopdonuH, M npu Temnepartype, coctaenswowen ot -78°C  pgo
Temnepartypbl obpasoBaHua dnermbl, B 4acTtHoctM, oT -10°C [0 KOMHaTHOM

Temneparypbl.

O6beKkToM HacTosALero N3obpeTeHns TakxKe SBNAETCH COeAMHEHWE COrnacHo
dopmyne (), Kak packpbiTO B AaHHOM W300PETEeHUKN, MPUMEHSEMOE B Ka4vyecTBe

TepaneBTU4YeCKn akTUBHOIMo BeLlecTBa.

ObbekToMm HacToswero mn3obpeTeHusa Takke sBnaeTca dapmaueBTuyeckas
KOoMMosnuus, cogepxawas coeaumHeHne cornacHo dopmyne (l), kKak packpbiTO B

AaHHOM N300peTeHnn, 1 TepaneBTUYeCKM MHEPTHLIN HOCUTENb.

ObbekToM un300peTeHns ABNAETCA NPUMEHEHWE COEAMHEHUA COrnacHo
dopmyne (), Kak packpbITO B AaHHOM U300peTeHnn, 4Ns nevYeHnss unu npounakTkm
NaronorM4yeckMx  COCTOSHMM  NOYEK,  NaTONOrMyeckMx  COCTOSIHUA  MEYEHW,
BOCManuUTErNbHbIX COCTOSIHUMW, NaTOMOrMYeckMx COCTOAHUA HEPBHOW CUCTEMBI,
NaTonorn4eckux COCTOSIHUM [AbIXaTerNbHOW CUCTEMbl, COCYAUCTbIX W CEPAEYHO-
COCYAUCTbIX NaTONOMMYECKMX COCTOSIHUWA, GUOpoTNYeckux 3abonesBaHun, paka,
rNasHbIX MNaTONOrMYeCcKMX COCTOSIHUKW, MeTabonmMyecknx naTonormvyeckux COCTOSIHUN,
XONecTaTn4ecKkoro 3yga n pyrnx oopm XpOHNYECKOro 3yaa U OCTPOro N XPOHUYECKOro

OTTOPXXEHMSA TPaHCNNaHTaTa opraHa.

MaTonornyeckme COCTOSIHUA MoYek BKMYawT 6e3 orpaHuyeHuss ocTpoe
NOBPEXAEHNE MOYKU M XPOHMYECKOe 3aboneBaHue Mno4Yek C NpoTeMHypuen mn 6es
NPOTEUHYPUN, BKNOYaKOLee TEPMUHaNbHYIO CTaguio MOYEYHOW HEeAO0CTaTOYHOCTU
(ESRD; ot aHnrn. “end-stage renal disease”). bonee noapoBGHO 3T COCTOSHUA
BKITHOMAIOT CHUKEHHbIN KIUPEHC KpeaTUHWMHAa WU CHMKEHHYKO CKOPOCTb KnyboukoBow
dunbTpayun, MUKpoanbByMmHYpuIo, ansbymMuHypuio n NPOTENHYPUIO,
rMOMEPYIIOCKNEPO3 C pacLUMPEHNEM PETUKYINAPHOrO Me3aHrnanbHOro marpukca co

3HaYUTEINbHbIM NMOBbILLUEHHbIM COoAepXaHnemM napeHXMMaTOo3HbIX KNeTOoK Wnu bes
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MOBbLILLEHHOrO COAEPXKaHUS MapeHXUMAaTO3HbIX KNEeTOK (B YacTHOCTU, AnabeTnyeckyro
Hedhponatmio M ammnonzos), okanbHbln TPOomMOO3 KNyBOYKOBLIX Kanunnispos (B
YaCTHOCTW, TPOMOOTMYECKME MUKPOAHIMONaTum), OBLLUMPHBLIN PUOPUHONAHBIN HEKPOS,
VWEMNYECKNE  MOBPEXAEHUS, 3MOKa4YeCTBEHHbI  Hedpocknepo3 (Takom  Kak
UEeMMYECKas PEeTPakuus, CHMKEHHOE MoyevyHoe KpoBoobpalyeHne u noveyHas
aptepuonatus), HabyxaHue u nponudepaymio NHTpakanUNApPHbIX (3HAOTENManbHbIX
N Me3aHrmarnbHbIX) WU aKCTpakanunnsipHbIX KNeTOK (CepnoBUAHLIX KNETOK), KakK npu
Ho3onormdecknx  dopmax rnomepynoHedputa,  dokanbHbIl  CErMmeHTapHbIN
rmomepyrnocknepos, IgA-HedponaTtunio, BacKynuTbI/CUCTEMHbIE 3aboneBaHus, a Takke

OCTPOE U XPOHMUYECKOE OTTOPXKEHMUE TPaHCNNaHTarTa noUKMm.

MaTonorMyeckme COCTOSIHUA MeYeHW BKMYaloT 0e3 orpaHuMYeHus LMppo3
MeYeHW, 3acTOMHYI rematonatuio, Xonecratudyeckoe 3aboneBaHMe MeYeHw,
BKMIOYatOLLee 3y[, HeankoronbHbI CTearorenarut, a Takke OCTPOE U XPOHUYECKOE

OTTOPXKEeHWME TpaHCnnaHTaTa ne4vYeHn.

BocnanutenbHble  COCTOSHMA  BKMNo4YaloT 6e3  OorpaHuyeHua  apTpuT,
OCTE0apTPUT, PACCEAHHbIN CKIEPO3, CUCTEMHYIO KPACHYIO BOMYaHKy, BOCNanuTenbHoe
3abonesaHne KULLEYHUKA, HapylleHue 3BakyauMm u Tomy nojgobHoe, a Takke
BOCnanuTenbHble 3aboneBaHuns AbixaTerbHbIX MYTEW, Takue Kak uanonatuyeckun
nerovHbin umbpos (IPF; ot adrn. “idiopathic pulmonary fibrosis”), xpoHu4eckyto

o6 CcTpyKTUBHYIO BonesHb nerknx (XOBJT) unu xpoHnyeckyto 6poHXnanbHy0 actmy.

Kpome TOro, naronorndeckme COCTOSIHUS AblXaTerbHOW CUCTEMbl BKMOYAOT
6e3 orpaHuyeHuns apyrue anddysHole 3aboneBaHns NEro4HON NapeHXMMbl PasfNYHbIX
3TUOMNOMNIA, BKIIOYaKOLWME STPOre€HHbI  (OUbpO3, BbI3BaHHLIM  NEKAPCTBEHHbBIMA
cpeacteamu, npodeccuoHanbHbii hubpos w/unm ubpos, Bbi3BaHHbLIM BHELLHMMMN
YCINOBUSIMW, CUCTEMHbIE 3a00neBaHust U BacKynuTbl, rpaHynemaTosHble 3abonesaHus
(capkovao3, annepruyeckMn anbBEONWT), KOMMareHo3 COCYAOB, arnbBeEOMNSIPHbIN
NMPOTEUHO3, rpaHynemaro3 kKnetok JlaHrepraHca, nuMmdaHrmonenomMmmomaros,
HacnencTBeHHble 3aboneBaHusi (cvHapom [epmaHckoro-lNyanaka, Ty6eposHbIn
CKMepos, Heupodubpomaros, paccTponctesa MeTabonmnyeckoro  HakOMMeHus,

CEMENHOE UMHTepCTUUmanbHoe 3abonesaHne nerkmx), uOpPo3, BbI3BaAHHbLIN
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obny4yeHnem, CUNUKO3, NnerovHbln ubpos, Bbi3BaHHBIA acbecTo30M, UNM OCTPbIn

pecnupaTtopHbii guctpecc-cuHapom (OPAC).

MaTtonormyeckne COCTOSHUS HEPBHOW CUCTEMbI BKNto4YaloT 6e3 orpaHuyveHus
HenponaTnyeckyto 60nb, LWM30PPEHNIO, BOCNAnNeHne HEpBoOB (Hanpumep, acTpornmoas),

nepudepnyeckme Wnnm aBToHOMHbIE (AnabeTrnyeckne) HemponaTtm 1 ToMy nogobHoe.

CocyaucTtble naTonoruvyeckme COCTOSHWSA  BKMo4YalT 6e3  orpaHnyvyeHus
aTepocknepos, TpomooTnYeckoe cocyancToe saboneesaHue, a Takke TpomboTu4eckmne
MUKpO@HIrMonaTun, nponudepaTUBHYIO apTepuonaTnio  (Takylw kak Habyxwmne
MUOVHTUMArbHbIE  KNETKW,  OKPYXKEHHbIE  CrM3eobpasyloluM  BHEKMNETOYHbIM
MaTPUKCOM W Y3ENKOBbIMM YTOSLLEHUSIMN), aTEPOCKNEPO3, CHIPKEHHYIO NOAATNMBOCTD
cocyaoB (Takylo KakK pPUMMOHOCTb, CHWKEHHYHO MOAATNMBOCTb >KENYAOYKOB W
CHWXKEHHYIO MOAATNMBOCTb COCYAOB), SHAOTEMMANbLHYI AUCHYHKUMIO U TOMY

nopobHoe.

CepaeyHo-cocyancTble  MaTonornvyeckme  COCTOsHWS  BknwyawT  6e3
OrpaHnNYEHNs1 OCTPbIN KOPOHAPHbIN CUHAPOM, KOPOHapHYI0 BonesHb cepaua, UHgapKT
MUoKapAa, apTepuanbHyO U NEFOYHYIO TMNEPTEH3NIO, CEPAEYHYIO apUTMUIO, Takyto Kak

hubpunnayms Npeacepamnii, yaap 1 4pyroe noBpexaeHne CoCcyaoB.

dunbpoTnyeckmne sabonesaHms BknovaoT 6e3 orpaHmnyeHns pmnbpos muokapaa
n cocygoB, Gunbpos nouku, GHuMOPoO3 nedeHn, ubpos nerknx, udbpos KoOXM,

CKNepoaepmMy 1 UHKaNCYNUPYIOLLMA NePUTOHUT.

B KkOHKpeTHOM BOMMoWEeHUn mnsobpeteHns coeamHenuna dopmynbl (1) nnm ux
hapmayeBTUYECKM NMPUEMMEMbBIE COMNMU N CMNOXHbIE 3PUPbl MOXHO MPUMEHATL ANA

ne4yeHnst unm npodunakTnkm omnbposa opraHa Unmn KOXxu.

B apyrom BonnoweHun unsobpeteHna  ubpotnyeckoe 3abonesaHue
npeacraensiet cobon TyOynoumHTepcTUUManbHbin GUBpPO3 MNn rMOMEPYNOCKIEpPO3

NOYKN.
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B apyrom BonnoweHun unsobpeteHna ubpotnyeckoe 3abonesaHue
npeacraensieT cobon HearnkorornbHbIA CTeaTtos nedeHn, ombpos neveHn unm ymppos

nevyeHn.

B apyrom BonnoweHun usobpeteHusa  pubpotmyeckoe 3abonesaHue

npeacrTaenseT cobon nanonaTn4ecknin NerovHbIn hondpos.

Pak 1 meTacTasbl paka BKMoYalT 6e3 orpaHMYeHNs pak MONOYHOWN XXenesbl,
paK SWYHUKA, pak Nerkoro, pak npeacTarternbHOM >Xenesbl, Me3oTenvomy, rnmomy,
NEeYEeHOYHO-KMNETOUHbIN paK, Xeny4oYHO-KMLLIEYHbI® pakM U UX NPOrpeccupoBaHue U

MeTacTaTu4eCKyro arpeCCMBHOCTb.

MasHble NaTonorn4yeckue COCTOSHUS BKIIOYAKOT, HO HEe OrpaHuYeHbl UMM,
nponudepaTuUBHYIO N He NponMdepPaTMBHYIO (gnabeTn4eckyo) PETUHONATUIO, CYXYHO U
BNaXKHYIO BO3PACTHYIO MakynapHyto gereHepaumio (BMI), oTek Makynbl, OKKIHO3UIO
LeHTpanbHON apTepuu/BeHbl CeTyaTku, TpaBMatu4yeckoe MNOBPEXAEeHUe, rmaykomy U

TOMy nogobHoe.

MeTtabonuyeckue naTonorMyeckne COCTOSIHUS BKMOYAOT, HO He orpaHun4eHbl

UMK, OXKNPEHME N anaber.

B apyrom BonnoweHun usobpeteHua coeauHeHus dopmynbl (1) nnn ux
hapmauyeBTUYECKM NPUEMIIEMbIE COMN U CMOXHbIE 3PUPbI MOXHO MPUMEHATL ANS
neyYeHns wunNu  NPOPUNAKTUKA  XONeCcTaTU4eckoro WM He  XonectaTuyeckoro

XPOHMYECKOrO 3yAaa.

Hacrtosiwee un3obpeTreHne Takke OTHOCUTCA K MPUMEHEHMIO COEAUHEHUS
cornacHo copmyne (l), kaKk packpbiToO B AaHHOM W300peTeHun, ANs NEYEHUs UNn
NPOPUNAKTUKN  NaTONOTMYECKUX COCTOAHUMA MOYEK, MaTONOrMYECKUX COCTOSHUN
neyYeHn, BOCNanUTENbHbIX COCTOSHUMN, NaTONOrM4YECKMX COCTOSSHUN HEPBHOW CUCTEMBI,
pubpoTrdecknx 3aboneBaHnin n OCTPOro U XPOHUYECKOrO OTTOPXKEHUS TPaHCHNaHTarTa

opraHa.
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Hacrtosilwee un3obpeTreHne Takke OTHOCUTCA K MPUMEHEHMIO COEAUHEHUS
cornacHo coopmyne (I), kak packpbiTo B AaHHOM W30OpPETEeHUN, AN NEYEHUs Unn
NPOUNaKTUKN NATOMNOrMYECKUX COCTOAHMUI NOYEK, NaTONOrMYECKUX COCTOAHUN NeYEeHU

n bmbpoTuyeckux sabonesaHnin.

KoHKpeTHOEe BOMMOLEHME HacTosAWero u3obpeTeHua npeactasnsier coboun
coeauHeHne cornacHo copmyne (l), kak packpbiTO B AaHHOM M300peTeHun, Ans
neyYeHns nnn npoMUNakTUKA MNaTonorMYeckMx COCTOSIHUA MOYEK, NaToNormyeckmx
COCTOSIHUA MEYEHW, BOCNanUTENbHbIX COCTOSHMMW, MNaTONMOMMYECKUX COCTOSHUN
HEepPBHOW cuUCTEMbI, GUOPOTMYECKUX 3aboneBaHMn U OCTPOrO U XPOHUYECKOrO

OTTOPXXEHWS TPaHCMNNaHTaTa opraHa.

KOHKpeTHOEe BOMMOLEHME HACTOALWEro u3obpeTeHus npeacraensieT coboun
coeaunHeHne cornacHo dopmyne (1), 4na nevyeHns nnu NPOMUNaKTUKM NAaToNoOrMYeCcKnx
COCTOSIHUA  MOYEK, MaToONOrMYeCcKMX COCTOSSHUA MNedeHn un  punbpoTnyeckmx

3aboneBaHuUn.

Hacrtosilee u3obpeTteHne Takke OTHOCUTCA K MPUMEHEHMIO COEAUHEHUS
cornacHo copmyne (l), Kak packpbITO B AaHHOM W30OpeTeHMW, Ans MNOoNyyYeHus
NeKapCTBEHHOro CpeacTBa ANdA  NeYeHMs uUnv  NpodPUNaKkTUKKW  NaTonornyecknx
COCTOSIHUIA MOYEK, NaTONOrMYECKNX COCTOSIHUN NMeYeHn, BOCnanuTernbHbIX COCTOSIHUN,
NaToNnorM4Yecknx COCTOSIHUM HEPBHOW CUCTEMbI, hubpoTudecknx 3saboneBaHun U

OCTPOro M XPOHUYECKOro OTTOPXKEHUSI TPaHCnnaHTaTa opraHa.

Hacrtosiwee un3obpeTeHne Takke OTHOCUTCA K MPUMEHEHUIO COEAUNHEHWUS
cornacHo copmyne (l), Kak packpbiTO B AaHHOM W30OPETEHMW, ANS MNONyYeHus
NEKapCTBEHHOrO CpeAcTBa ANdA  JeYeHMs WM NPOPUNAKTUKM  NaToNornyecKmnx
COCTOSIHUA  MOYEK, MaTonOrM4eckux COCTOSHMA NedeHn un  pubpoTnyeckmx

3aboneBaHUn.

ObbekToM nM3obpeTeHnsa Takke ABnsaeTca cnocod neyeHns unu NpoUNakTUKn
NaTonornyeckux  COCTOSIHUA  MOYEK,  NaTONMOMMYECKMX  COCTOSIHUA  MEYEHW,

BOCNAanNUTENbHbIX COCTOSHUKW, NAaTONMOrMYECKUX COCTOSIHUWM HEPBHOM CUCTEMBI,
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pubpoTryecknx 3abonesaHnin N OCTPOro U XPOHNUUECKOrO OTTOPXKEHUS TpaHCNNaHTara
opraHa, rae JAaHHbin cnoco® BKMNOYaeT BBEAEHWE 3(PPEKTUBHOrO KOMMYECTBa

coefuHeHua cornacHo copmyne (I), kak packpbITO B LaHHOM M300peTeHuu.

Ob6bekTom n3obpeTeHuns Takke BNaAeTca cnocob neveHms unm npounakTuKm
NaTtonorM4yeckMx COCTOSIHUM  MO4YeK, NaToONoOrM4YeckMx COCTOSSHUM  MEYEHU U
dubpoTnyecknx 3aboneBaHun, rge AaHHbIM  cnoco®  BKMNIOYAET BBEAEHUE
3P PEeKTUBHOrO KONMMYecTBa coeamHeHnsa cornacHo dopmyne (1), kak packpbiTo B

AaHHOM U300 peTEHUN.

B KOHKPETHOM BOMMOLYEHUN N30OPETEHNSI NATONOMMYECKOE COCTOSIHME MO4YEK
BbIOpPaHO M3 Tpynnbl, COCTOSILLEA W3 OCTPOro MOBPEXAEHUSI MOYEK, XPOHUYECKOTO
3aboneBaHnMst no4yek, aunabertnyeckon  Hedponatum, OCTPOr0  OTTOPXKEHUS

TpaHcnnaHTaTa NoYky U XPOHUYECKOW annoTpaHcnnaHTaHTHON HedbponaTuu.

B ApYyrom KOHKPETHOM BOMMOLLEHUM U30BPEeTEHMS NaToNorMyeckoe CoCTosiHNe

noyek npeacrasnseT cobom OCTpoe NOBPEXAEHNE NOYKN.

B ApYyrom KOHKPETHOM BOMMOLLEHUM U30BPETEHNSI NaTONOrM4yeckoe CoCTosiHNE

noyek npeacraBnseT cobon XpoHuYeckoe 3aboneBaHne nouex.

B pononHutenbHom KOHKpPeTHOM BOMMOLeHnn I/I306peTeHI/IFI naronorn4yeckoe

COCTOSIHME NoYek npeacTasnsaeT cobon gnabeTnyeckyto HepponaTuto.

B ApYyrom KOHKPETHOM BOMMOLLEHUM U30OPETEHMS NATONOrMYeckoe COCTOsIHNE

NoYek NPeAcTaBnseT cCobon OCTPOe OTTOPNKEHME TPAHCMNaHTaTa NoYku.

B ApYyrom KOHKPETHOM BOMMOLLEHUM U30DPEeTEHNS NaToNorMyeckoe CocTosiHNe

noyek NpeacTaBnseT cobon XPOHUYECKYIO annoTpaHCcnNaHTaTHY0 HedponaTuio.

B KOHKPETHOM BOMNOLEeHNN |/|306peTeHv|9| nartonorn4eckoe COCToAHNEe neyYeHn

npeacTaBnaeT cobon OCTPOE U XPOHUYECKOE OTTOPXKEHME TPAHCMNaHTarTa neyeHu.
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B KOHKpETHOM BOMMOLEHUN UK300peTEeHMs BoOcCManuTenbHOe COCTOsIHUE

npeacraenseT cobon apTpuT.

B KOHKPETHOM BOMMOLLEHMIN U30BPETEHNS NATONONMYECKOE COCTOSHUE HEPBHOM

CUCTEMbI NpeacTaBnseT cobon HerponaTnieckyto 6onb.

B apyrom BonnoweHun unsobpeteHna  dubpotnyeckoe 3abonesaHme

npeacraenseT coO0n NHKaNCYNUPYIOLLMIA NEPUTOHUT.

B apyrom BonnoweHun usobpeteHns ubpotndeckoe 3abonesaHue

npeacraensiet cobon nanonaTn4eCcknii NerovHbIn hnbpos.

B apyrom BonnoweHun unsobpeteHna  ubpotnyeckoe 3abonesaHume
npeacTaBnsieT cobon HearnkoronbHbIA CTeaTo3 nedeHn, omubpos nevYeHn unm Umppos

nevyeHn.

BonnoweHnne Hactoswero usobpeteHns Takke npeacraBnsaetr coboun
coeauHeHna dopmynbl (), Kak packpbiTO B AaHHOM W30OPETEHUM, MNONYYEHHbIE

cornacHo nobomy 13 packpbITbiX CNOCcoOoB.

MeToabl aHanusa
Mony4eHne nonHopasmepHoro ATX yenoseka ¢ His-meTkon n 6e3 His-meTku

KnoHuposaHue aytotakcuHa (ATX - ENPP2):. kOHK nonyyanun u3
Kommepyeckon cymmapHon PHK remonoaTuyeckmx KNeTok YenoBeka U MCnonb3oBanm
B KayecTBe MaTpuubl B NepekpbiBaloenca nonumepasHon uenHon peakuyum (MUP)
ANA MNOMyYeHUa MNOMHOPa3MEPHON OTKPbITOM pamkn cunTbiBaHma (OPC) ENPP2
yernoBeka, BKMOYaoLWen unm He Bknovarowen metky 3’-6xHis. 3Tn nonHopasmepHble
BCTaBkn knoHuposanu B Bektope pPcDNA3.1V5-His TOPO (Invitrogen). Bbinu
noaTeepXaeHbl nocrnegosarteneHocTn OHK Heckonbkmx oTaernbHbIX kKnoHoB. OHK u3
KOPPEKTHOro MOSIHOPA3MEPHOro KIOHa MCnonb3oBanu ANA TpaHCPEKUUM KreTok
Hek293 ans noaTeepxaeHms akcnpeccun benka. NocnenoBarenbHOCTb KOAMPYEMOTO

6enka ENPP2 coortBetrctByeT nocnegosarenbHOCTM U3 6asbl AaHHbIX Swissprot,
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Homep Bxoga Q13822, BknoyawoLen Unv He BKroYawwen AoNOnHUTENbHy C-

KOHLEeBYIO MeTKy 6xHis.

depmenTayua ATX: PekombuHaHTHbIM  6enok  npoayuyMpoBann nyTem
KpynHOMacLTabHOW TpaH3MEHTHOW TpaHcdekuun B BuopeakTopax obbvemom 20 n ¢
KOHTPONUPYEMbIM MEXaHU4YeCckum nepemelumsaHmem (Sartorius). B npouyecce pocra u
TpaHCEKUMN KMeTOK TemnepaTtypy, CKOpPOCTb Mewanku, pH 1 KoHUeHTpauuo
pacTBOPEHHOro kucriopoga nogaepxusanu npu 37°C, 120 o6/muH, 7,1 n 30%
pacTteopeHHoro kucnopoga (DO) cootseTcTBeHHO. KneTku FreeStyle 293-F (Invitrogen)
KynbTuBMpOBanu B cycneHsum B cpeae FreeStyle 293 (Invitrogen) n TpaHcchuymposanm
npnbnuantensHo npn 1-1,5x10E6 kNeTok/Mn onncaHHbIMU Bbiwe nnasMmmgHeivmu JHK,
ucnonesysa X-tremeGENE Ro-1539 (kommepueckmn npenapart, Roche Diagnostics) B
kayecTBe areHTa kommnnekcoobpasoBaHuns. Knetkn nognutbiBany KOHLEHTPUPOBAHHbIM
nutatensHbiM pactsopoM (J Immunol Methods 194 (1996), 19, 1-199 (page 193)),
nHayumposann OyTtupatom Hatpust (2 MM) depes 72 4 nocne TpaHchekymm u
cobupanu yepes 96 4 nocne TpaHcpeKkyun. IKCNPECCUIO aHanM3nMpoBanu ¢ NOMOLLbIO
BecTtepH-6noTTUHra, hepmMeHTaTMBHOIO aHanmsa Wunu aHanmtnyeckon agUHHON
xpomarorpadpum Ha uMMoOOUNU3oBaHHbIX MoOHax Metannos (IMAC; oT aHrn.
“Immobilized Metal Affinity Chromatography”). Nocne oxnaxgeHns CycrneH3nn KneTok
Ao 4°C B nNpOTOYHOM TEMnNOOOMEHHUKE OTAEeNeHMe KNeTok W CTepurbHoe
vnbTpOBaHME  cynepHaTaHTa  MpoBOAMMM  MyTeM  (PUNbTPOBaHMS  Yepes
dunbTpyowme ycrtponuctsa Zeta Plus 60M02 E16 (Cuno) mn Sartopore 2 XLG

(Sartorius). 1o ouncTkun cynepHataHT xpaHunu npm 4°C.

Ounctka ATX: 20 nuTpoB cynepHaTaHTa KynbTypbl KOHAWLMOHMPOBaNWN Ans
yneTpaduneTpaumm nytem gobasneHus bpmax 35 o koHeuHom kKoHUeHTpauum 0,02%
n nytem goseaeHua pH ago 7,0, ucnonesys 1 M HCI. 3arem cynepHartaHT cHadana
noaseprann MukpodunbTpaumm yepes nonunadpupcynbgoHosbin (M3C) cdunbtp €
OTKpbITbIMY kaHanamu 0,2 mkm Ultran-Pilot (Whatman), a 3atem KoHUeHTpupoBanu 4o
1 nutpa yepes cetyarbin MOC punbtp Ultran-Pilot Screen Channel PES ¢ noporom
otceveHna monekynapHon maccel 30 kla (Whatman). MNepeg xpomarorpadguen IMAC
aobasnanm NiSO, A0 KOHeEYHOW KOHUeHTpauyum 1 MM. 3atem OCBETNEeHHbIN

cynepHaTtaHT HaHocunu Ha kornoHky HisTrap (GE Healthcare), npeasaputenbHo
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ypaBHoOBeELLUEeHHYIO B cnegytowem bydepe: 50 MM Na,HPO,4 pH 7,0, 0,5 M NaCl, 10%
rmmgepuH, 0,3%  3-[(3-xonaHungonponun)gumMeTunamMmmMoHmn]-1-nponaHcynbgoHar
(CHAPS; ot anrn. “3-[(3-cholandiopropyl)dimethylammonio]-1-propanesulphonate”),
0,02% NaNj;. KonoHky npombiBanu cTyneH4aTo Tem xe Oydepom, coaepxawmm 20
MM, 40 MM 1 50 MM nmmnaasona CooTBETCTBEHHO. Mocne aToro 6enok anounposanmu ¢
ncnonb3oBaHnem NUHEnHoro rpaamenTa 4o 0,5 M nvmngasona B 15 o6bemax KONMOHKU.
Opakumn, cogepxawme ATX, oObeauHsaNN U KOHLUEHTPUPOBANn, UCMONb3ys SYEnKy
Amicon, obopyaoBaHHyto dunbTpaymoHHon [1OC wmembpanHon 30 k[da. Benok
AOMONMHUTENBHO OYMLLanN  SKCKMIO3MOHHOW Xpomartorpadmen Ha npenapaTtvBHON
konoHke Superdex S-200 (XK 26/100) (GE Healthcare) B cnegytowem 6ydepe: 20 mM
6uumH pH 8,5, 0,15 M NaCl, 10% rnuuepuH, 0,3% CHAPS, 0,02% NaN,. KoHeuHbIn
BbIxog Oenka nocne oumctkm coctasnsan 5-10 mr ATX Ha nuTp cynepHartaHTta

KynbTypbl. Benok xpaHunu npm -80°C.

AHanus nHrmbuposaHusa gepmeHTa ATX yenoseka

MHrmbnposaHmne ATX u3Mepsnn € MNOMOLWBID aHanmMsa ¢  TYLIEHUEM
donyopecyeHUmMmn, MCnonb3ysa crneymndryHO MedeHbl aHanor cybctparta (cyberpar
MR121). Ang nony4eHua gaHHoro cybcrparta MR121 BOC- 1 TBS-3awmeHHbin (R)-
3-({2-[3-(2-{2-[2-(2-aMNHO-3TOKCN)- 3TOKCH]-3TOKCU}-3TOKCW)-NPOMMOHNITAMNHO]-3TOKCU}-
raPOKCK-POCOPUNOKCH)-2-rMa POKCU-NPOMNNNOBbIN achup 6-aMUHO-rekcaHoBOW
kncnoTbl (Ferguson et al., Org Lett 2006, 8 (10), 2023) meTtnnn donyopodopom MR121
(CAS 185308-24-1, 1-(3-kapbokemnponun)-11-atnn-1,2,3,4,8,9,10,11-okTarngpo-
annnpnao[3,2-b:2’,3-ijdeHokcasnH-13-nym) €O  CTOPOHbI  CBOBOAHOrO  amuHa,
npeacTaBnstollero cobol 3TaHoNamMwH, a 3aTeM nocne yaaneHus  3awuThbl

nocneaoBaTenbHO METUNNU TpI/II'ITOC*)aHOM CO CTOPOHDbI aMNHOreKkCaHOBOW KMCMOThI.

Paboune pacTsopbl AN aHanuaa roToBUMNM, Kak OnmMcaHo HNXKE:

AHanutnyeckmn 6ydpep (50 mM Tpuc-HCI, 140 mM NaCl, 5 mM KCI, 1 MM
CaCly, 1 MM MgCl,, 0,01% Tputon-X-100, pH 8,0;

Pactesop ATX: UcxogHbin pacteop ATX (4enoseka, His-meudeHbin) (1,08 mr/mn
B Oydpepe: 20 mM GuuumH, pH 8,5, 0,15 M NaCl, 10% rnuyepuH, 0,3% CHAPS, 0,02%

NaN,), passegeHHbin 40 1,4—2,5X KOHEYHOW KOHLUEHTpauumn B aHanutundeckom bydepe;
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Pacteop cyberpata MR121: UcxogHbin pactesop cybetpata MR121 (800 mkM
cybetpar MR121 B aumetuncynedokenge (OMCO)), passegeHHbin ao 1,4-2,5x

KOHEYHOWN KOHLEeHTpauuu B aHanuTu4eckom bydepe.

Tectupyemble coeguHeHus (10 MM ucxogHein pactsop B AMCO, 8 mkn)
nonyyanu B 384-nyHOuYHbIX nnaHweTax gns obpasyos (Corning Costar #3655) un
passogunn 8 mkn OMCO. CepunHbie pasBegeHus No psgam roToBUNU NyTeMm
nepeHeceHna 8 MK pacTtBopa COEAMHEHWUS B Cneaylowun psg Bnnotb Ao psga O
nnadweTa. PacTBopbl COEAUHEHUS N KOHTPOMSA NepemMeluvBany MATb pas, U 2 MK
nepeHocunu B 384-nyHouHble aHanuTtudeckue nnaHweTbl (Corning Costar # 3702).
3arem pgobasnanu 15 mkn 41,7 HM pacteopa ATX (koHeuyHas koHueHTpauyusa 30 HM),
nepemewwmsany nNaTb pas, a 3arem uHkybmposanun B TeveHue 15 mumHyTt npu 30°C.
Ho6asnsanu 10 mkn MR121 pactsopa cybctpata MR121 (koHeuHas KoHUeHTpayus 1
MkM), nepemewumsanu 30 pas, a 3arem uHkybunposanu B TederHne 15 muHyT npu 30°C.
3arem wu3aMmepsann  riyopecueHUMIo  Kkaxkable 2 MUHYTbl B TeyeHue 1 vaca
(MynbTUMOZanbHOE CuUuTbIBaKOLEE YCTPOMCTBO BUAMMOrO CBETa ANS NIAHLETOB
Perkin Elmer; nHTeHCMBHOCTb cBeTa: 2,5%; Bpemsa akcnosvuumn: 1,4 cek, unbeTp:
Fluo_630/690 Hm), u 3HaveHua [Csy BbIMUCIANM Ha OCHOBaHUM pPEe3ynbTaToB

CHUTbIBAHUA.

3HaueHuns 1Csy Ans npumepoB AaHHOro M3oObpeTeHns npuBegeHbl B Tabnuye

HUXKe:
MNpumep | IC50 (mkM) Mpumep | IC50 (mkM) Mpumep | IC50 (MkM)
1 1,156 1.15 0,0585 4 0,573
1.01 0,293 1.16 0,001 5 1,3445
1.02 0,444 1.17 0,025 6 0,6225
1.03 0,007 1.18 0,013 7 0,0145
1.04 0,008 1.19 0,004 7.01 0,001
1.05 0,004 1.20 0,019 7.02 0,003
1.06 0,255 1.21 0,118 7.03 0,004
1.07 6,108 1.22 0,007 8 0,0085
1.08 1,1995 1.23 0,004 8.01 0,0075
1.09 0,118 1.24 0,012 8.02 0,014
1.10 0,002 1.25 0,002 8.03 0,0055
1.11 0,001 1.26 0,01 8.04 0,1665
1.12 0,44 2 0,342 8.05 0,093
1.13 0,001 2.01 1,5 8.06 0,003
1.14 0,064 3 0,031 8.07 0,001
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MNpumep | IC50 (MkM) Mpumep | IC50 (MkM)
8.08 0,0015 9A 0,004
8.09 0,001 9B 0,005

CoeauHenusa dopmynbl (1) 1 ux dapmayeBTUyYeckn npuemnembie Conv wunm
CNOXHble 3Upbl, Kak pacKkpbITO B AaHHOM W30OpeTeHun, umetoT 3HadeHus 1Csy oT
0,00001 mkM po 1000 mMkM, KOHKpPeTHbIE coeauHeHns nmetoT 3HadeHms [Csy ot 0,0005
MKM go 500 mkM, Gonee KOHKpeTHble CoeauHEeHUs nmetoT 3HadveHus ICsq ot 0,0005
MKM g0 50 mkM, Bonee KOHKPETHbIE COeaAUHEHUS NMeloT 3HadeHus |Csy ot 0,0005 mkM
4o 5 MkM. 3OTu pesynbTatbl MNOMyYeHbl NYTEM WUCMOMb30BAHUSA OMUCAHHOMO BbILLE

hepmMeHTaTMBHOrO aHanusa.

CoepunHeHnua dopmynebl (1) n nx dpapmayesTUUeckn NpuemMnemblie CoOnm MOXHO
NMPMMEHATbL B  KayeCTBe NEKapCTBEHHbIX cpeacts  (Hanpumep, B dopme
hapmaueBTUYeCckMX npenapatos). ITU apmMaueBTUYECKMe npenapatbl  MOXHO
BBOAUTb BHYTPb, Kak, Hanpumep, nepopanbHO (Hanpumep, B dopme TabneTok,
TabneTok C NOKPbITUEM, Apaxe, TBEPAbIX U MArKMX KeNaTUHOBbLIX Kancymn, pacTBOpOB,
3MYMbCUA UNK CYCMNEH3NI), HasanbHO (Hanpumep, B oOpMe HasanbHbIX CIPEeEB) Unn
pekTanbHO (Hanpumep, B opme Cynno3uTopues). Tem He MeHee, BBE4EHUE MOXET
ObITb Takke BbINOMHEHO MNAPEHTEpanbHO, Hanpumep, BHYTPUMBILLEYHO UMU

BHYTPUBEHHO (Hanpumep, B PopMe MHBEKLMNOHHBLIX pacTBOPOB).

CoeguHernusa dopmynebl (1) n nx papmayesTUyeckn Nnpuemnemblie Conm MOXHO
obpabatbiBatb C  apmaueBTUYECKM  UHEPTHbIMKW,  HEOPraHWYeCKUMn  1nu
OpraHMYECKUMN aabloBaHTaMM ANS NonyyYeHuss TabneTok, TabneTtok C MOKPbITUEM,
APaXe W TBepAbIX >XenaTuHOBbIX Kancyn. B kayecTtBe TakMx ajbioBaHTOB ANS
TabneTok, Apaxe M TBEPAbIX XXEMNaTUHOBbIX KanCyn MOXHO UCMONb30BaTb, HaNpUMep,
NaKTo3y, KYKYPY3HbIA Kpaxmar unu ero npousBOAHble, TanbK, CTEApPUHOBYIO KUCMOTY

mnmnee conmmnT.A.

rlOJJ,XOJJ,FlLLWIMI/I aAblOBaHTaMMN ANA MArkKMX XenatuHOBbIX Kancyn ABNAKTCA,

HanpumMmep, pactutenbHble Macna, BOCKU, XXUPbl, nonyTeepable U XXUAKMNE MOJINONbl U

T.A.
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MogxoAswumn  aagbloBaHTaMU AN MONy4YeHUss pacTBOPOB W CUPOMOB

ABNAIOTCA, HANpUMep, BoAa, Nonuonbl, caxaposa, MHBEPTHbI caxap, rMokosa U T.4.

HOAXO,D,FlLl.MMVI aaboBaHTaMn And WHBEKUMOHHbIX PacTBOPOB ABMAKOTCA,

Hanpuwmep, BOAA, CUPTbI, MOMMONbI, MULEPWH, pacTUTENbHbIE Macna u T.4.

MoaxoAaWMUMN  aabloBaHTaMu ANSA  CYNNoO3UTOPUEB SABMAKTCHA, Hanpumep,
HaTypanbHbl€ UMW OTBEPXKAEHHbIE Macna, BOCKW, >XUPbl, NMOMNyTBEPAbIE UMW XUAKNE

nonuonbl N T.4.

Kpome Toro, chapmaueBTnyeckmne npenaparbl MOryT cogepXaTb KOHCEpBaHTb,
conobunusatopbl,  BeL|ecTBa, YBENUUMBAIOLME  BS3KOCTb,  CTAbMNU3aTopsbl,
YBMNAXKHSIIOLME areHTbl, 3Myrbraropbl, NOACNACTUTENW, KpacuTenu, KOPPUreHTbl, Conu
ANS BapbUpPOBaHMS OCMOTUYECKOrO AaBneHus, Oydepbl, Mackupytowme areHTbl Unu
aHTUOKCUAaHTbI. OTU npenapaTtbl MOryT TaKkKe CoepXaTb ApYrve TepaneBTUYecKM

3Ha4YnMble BelLlecTBa.

[lo3vpoBka MOXET BapbupoBaTb B LIMPOKUX npegenax n Oyaer, KOHEe4YHo,
oTperynuposaHa no MHAuBMAYyanbHbIM NOTPEOHOCTAM B Ka)4OM KOHKPETHOM Crny4vae.
Kak npaeuno, B cnyyae nepopanbHOro BBEAEHWUs LenecoobpasHa CyTouHas
Ao3upoBka oT npubnuautensHo 0,1 Mr 4o 20 Mr Ha Kr maccbl Tena, NPeanoYTUTENbHO
oT npmnbnuautensHo 0,5 Mr 4o 4 Mr Ha kr maccbl Tena (Hanpumep, NPMONU3NTENbLHO
300 Mr Ha 4enoseka), NpeanoYTUTENLHO pasgeneHHas Ha 1-3 oTaenbHble 403bl,
KOTOpPbl€ MOIYT COCTOSATb, Hanpumep, M3 OAWHAKOBbLIX KONMMYECTB. TeM He MeHee,
MOHATHO, YTO BEPXHWA Mpenern, NPUBEAEHHbIN B HaCTOAWEM WN300pEeTEeHUN, MOXET

ObITb npeBbILLEeH, Korga 31O CHUTAKOT NOKa3aHHbIM.

[anee wu3obpeTeHne npounncTpuposaHo [llpumepamn, He MMEeLWUMN

OrpaHVY1BaIOLLEro XapakTepa.

B Tom cnyyae, korga npenapatuBHble NpYMEepbl MonyyarT B BUAE CMecU
3HaHTUOMEPOB, YNCTbIE IHAHTUOMEPBLI MOXHO pasaenuTb cnocobamu, pacKkpbiTbiMU B

HacTosiwem mnsobpeteHmn, unum cnocobamn, U3BECTHbIMM Cneynanuctam B LaHHOU
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obnacT TEXHUKW, TakKUMKM Kak, Hanpumep, XxupanbHas xpomarorpadpus unm

KpycTannmusayms.

NPUMEPbBI OCYLWECTBNEHNA N3OBPETEHNA
Bce npymMepbl U NMPOMEXYTOUHbIE COeAUHEHUA Obinu nony4yeHsl B atmocdepe

asoTa, eCcnn He yKa3aHo NHoe.

CokpaweHms: aq. = BogHbl pacteop; CAS-RN = pernctpaymoHHbini Homep B
xypHane Kemukan A6ctpaktc (ot anrn. “Chemical Abstracts Service Registry

Number”); MC = macc-cnekTp; sat. = HaCbILEHHbIA pPacTBop.

Mpumep 1
(3aR,6aS)-3,5-AnxnopbeHaunn-5-(4-(N-

mMeTuncynbtamonn)beHsomn)rekcarmgponmppono[3,4-clnnppon-2(1H)-kapbokcunar

Cl

Cl \ﬂ/ H S TH

K pactBopy (3aR,6aS)-3,5-guxnopbeHsmnrekcarngponmppono[3,4-clnupporn-
2(1H)-kapbokcunarta rugpoxnopuga (NpPomMexyToyHoe coeguHeHme 1; 40 wmr, 114
MKMOIb), 4-meTunmopdonuHa (57,5 M, 569 MKMOJb) n 4-(N-
meTuncynbtamonn)beHsonHon  kucnotel (24,5 wmr, 114  wmkmonb) B N,N-
anvetnndopmammnge (2 wmn) pobasnanu  O-(7-asabersorpuason-1-un)-N,N,N’,N’-
TeTpameTunypoHns rekcadpropdocdata (43,3 mr, 114 mkmone) npu 0°C, 3arem
PEakUMOHHOW CMeCWU jJasanu BO3MOXHOCTb [JOCTUYb KOMHAaTHOW Temnepartypbl B
TeyeHne 16 u. NMocne pacnpeaeneHns Mexay 3TunaueTaTtomM U HaCbILWEHHbIM BOAHbIM
pacTtBopoM rugpokapboHata HaTpusi OpraHWYeckuid Cnor npPOMbIBanM BOAOA W
COMsiHbIM PacTBOPOM, BbICYLLUMBaNM Hapg cynbdaTtom MarHus, duneTpoBann wu

BbinapmBanu. B pesynbrare xpomartorpacuu (cunukarens, rpagueHT aTunayeraT—
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METaHOS) NOMy4Ynnun coeaguHeHne, ykasaHHoe B 3aronoske (58 mr, 99%). benaa neHa,

MC: 512,3 (M+H)".

Cneaytowme npuMepbl Gbin NonyyYeHsl B COOTBETCTBMW C MPMMEPOM 1 MyTem

kapbokcunara rmapoxnopuga

COOTBETCTBYHOLLUM

(3aR,6aS)-3,5-amxnopbensnn-rekcarungponmnppono[3,4-clnuppon-2(1H)-

aMUHOM n 4-(N-

MeTUNCynbhamonn)OeH30MHYIO KUCNOTY COOTBETCTBYIOLLEN kKapOOHOBOW KUCIOTON.

Mp. |Cucrematnyeckoe HasBaHme AmuUH/kapBboHOBas kucnoTa m/%
(3aR,6aS)-3,5-guxnopbeHsnn-5-(5-
rMAPOKCUNUKONMHOU)rekcarnaponmppono[3,4-
clnupport-2(1H) 5ap60|<cv|naT (3aR,6aS)-3,5-anxnopbeHaun-
Cl rekcarngponmppono[3,4-clnuppon-
1.01 Ll\lj)‘\ :H 2(1H)-kap6okeunara ruapoxnopus, [436,2
' | N N \/@\ (NPOMEXYTOYHOE COeANHEHMNE (M+H)*
_— ] 1)/5-rnapoKCUNNKONNHOBaS
HO 3 N @) KucnoTta
H \ﬂ/ Cl
O
(3aR,6aS)-3,5-guxnopbeHsnn-5-(4-
rmapokcmbeHsomnn)rekcarugponumppono[3,4-clnmppon-
2(1H)-kapbokcunar
O (3aR,6aS)-3,5-anxnopbeHaun-
Cl rekcaruaponuppono[3,4-clnupporn- 435.2
1.02 N > 2(1H)-kapbokcmnnara ruapoxnopua M +’H)*
(NMpoMEXYTOUYHOE CoeaUNHEHNE
HO N 0 1)/4-rnapokcrubeHsonHas KnucnoTa
N o
O
TpaHc-3,5-auxnopbeHsunn-2-(4-
cynbamoundensounn)rekcarnapo-1H-nuppono[3,4-
clnmpnann-5(6H)-kapbokcunat
Cl (3aS,7aS)-3,5-auxnopbeH3un-
rekcarngpo-1H-nuppono[3,4-
1.03lcl clnnpnaunn-5(6H)-kapbokcunara  [512,5
' rmapoxnopus, (MpoMeXyTouHoe (M+H)*

coeanHerune 1.1)/4-
cynbthamonnbeH3onHas kucnoTta
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1)/5-aMMHONUKONNHOBOW KUCMNOTbI
rmapoxnopua

Mp. |Cucrematnyeckoe Has3BaHme AmuH/kapboHoBas kucnora M/Ce
(3aR,6aS)-3,5-guxnopbeH3nn-5-(5-
cynbdamomnTnodeH-2-
kapboHun)rekcarugponuppono[3,4-clnuppon-2(1H)-
Kag60|<cwz|a'r ponupponel Inupp () (3aR,6aS)-3,5-amxnopbeHsnn
0O rekcaruaponuppono[3,4-clnupporn-
104 Cl H S @) 2(1H)-kapbokcunara rugpoxnopua(504,3
' N \é——NH (NPOMEXYTOUHOE COeAUHEHNE (M+H)*
\ Y/ 2 [1)/5-cynbhamonnTuodeH-2-
o. N O kapBoHoBas KUCIOTa
c Y
O
(3aR,6aS)-3,5-guxnopbeHsnn-5-(4-
cynegamounbeHsonn)rekcarngponuppono[3,4-
c]nuppon-2(1H)-kapbokcunar (3aR,6aS)-3,5-auxnopbeHann
C| O rekcarngponmppono[3,4-clnuppon-
105 H 2(1H)-kapbokcunara rugpoxnopua (498,3
' N (NPOMEXYTOUHOE COeAUHEHNE (M+H)*
/,O 1)/4-cynbbamonnbeH3onHas
O N S< kucnota
Cl hid H & NH,
@)
(3aR,6aS)-3,5-guxnopbeH3nn-5-(4-
amunHobeH3oun)rekcarngponmppono[3,4-clnnppon-
2(1H)-kapbokcunar
(@) (3aR,6aS)-3,5-gnxnopbeHaun
H Cl rekcarngponmppono[3,4-clnuppon- 434 4
1.06 R 2(1H)-kapbokcunara rugpoxnopusa Ly
N~ '\ (M+H)
(MpoMEXYTOUYHOE CoeaUNHEHNE
H.N . N o) 1)/4-amnHobeH3onHas kucnoTa
2 ~
H \ﬂ/ o]
O
(3aR,6aS)-3,5-guxnopbeHsnn-5-(5-
aMmuHonukonmnHoun)rekcarngponmppono[3,4-clnupporn-
2(1 H)'Kap6°KCMJgT (3aR,6aS)-3,5-aunxnopbeHann
rekcarngponmppono[3,4-clnuppon-
107 N H 2(1H)-kapbokcunara rugpoxnopuva|435,4
' | ~ N S (NPOMEXXyTOYHOE CoeaMHEeHNe (M+H)*
=
H_N
2

Q
~
~

TK}
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Mp. |Cucrematnyeckoe Has3BaHme AmuH/kapboHoBas kucnora M/Ce
(3aR,6aS)-3,5-guxnopbeH3nn-5-(4-
ymaHobeHsoun)rekcarngponunppono[3,4-clnuppon-
2(1H)-kapbokcunar
(@) (3aR,6aS)-3,5-guxnopbeHsnn
Cl rekcarmaponuppono[3,4-clnuppor- 444 2
1.08 N 2(1H)-kapbokcunara rugpoxnopusa (M+’H)+
(NpPOMEXYTOYHOE COeAUHEHMNE
1)/4-unanHobeH3onHas kucnoTa
~Z N O
N hig Cl
O
(3aR,6aS)-3,5-guxnopbeHsnn 5-(4-
(meTokcukapboHun)6eHsonn) rekcarngponnpponol[3,4-
clnnppon-2(1H)-kapbokcunat (3aR,6aS)-3,5-A1xnopBeHsmn
Cl O rekcarngponmppono[3,4-clnuppon-
H 2(1H)-kapbokcunara rugpoxnopua|477,2
1.09 N +
| (NPOMEXYTOYHOE COeANHEHMNE (M+H)
O [1)/4-(meTokcukapboHun)-
O N feH3onHas kucnoTa
Cl T H 0
0)
4-{(3aS,8aR)-6-[(E)-3-(4-TpudpTopmeTokcu-deHun)-
akpunoun]-oktarnapo-nuppono[3,4-djasenmH-2- (E)-1-((3aR,8aS)-
kap6oHun}-6eH3oncynbhoHammz okTarungponupporno[3,4-djasenuH-
O 6(7H)-nn)-3-(4-
110 H (TpndpTopmeTokcun)dpenun) npon- |538,5
' o N o. F  |2-eH-1-oHa rugpoxnopua (M+H)*
s %F (NMpomexXyTo4YHOe CoeanHEeHne
H,N” S H AN F 2)/4-cynbdamonnbeHsonHas
kucnota
O
(3aS,6a8)-5-(3-pTop-4-cynbhamonn-6eH3onn)- ) (3aS,6aS)-rekcarnapo-
reKcarM,qpo-nMppono[3,4-c]nMppon-2-KapE§0Hosom nppono[3,4-clnnppon-2-
KCNOTbI 4-TPUDTOPMETOKCU-GEH3UNOBLIN 3P KapBOHOBOW KNCTOTbI 4-
TPUPTOPMETOKCU-6EH3NNOBOIO
532,5
1.1 achupa rngpoxnopua, (M+H)*

o
H F
NN 0
NS H NSO
27 0 F \ﬂ/
O

(NPOMEXYTOYHOE COeAUHEHMNE
1.2)/3-cbTOop-4-cynbdamonn-
6ensonHas kncnota (CAS-RN
244606-37-9)
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Mp. |Cucrematnyeckoe Has3BaHme AmuH/kapboHoBas kucnota m/Ce
(3aS,6aS)-5-(6-okco-1,6-4urna po-NnnpuanH-3-
kap©boHwun)-rekcarmapo-nuppono[3,4-clnuppon-2-
KapBOHOBOI KNCTOThI 4-TpUdpTOPMETOKCH-BeHaunosbli |(38S,6aS)-rekcarnapo-
acmp nmppono[3,v4-c]nmppon-2-
0 kapOOHOBOW KNCNOTbI 4-
112 TpudTopmetokcu-6eHsnnosoro  |452,5
' FD*N o) F adpmpa ruapoxnopus (M+H)*
>< (NPOMEXKYTOYHOE CoeaMHEHNE
0 = N O\/©/ £ F  |1.2)/6-okco-1,6-auruaponnpnams-
\n/ 3-kap6oHoBas KucnoTa
O
(3aS,6aS)-5-(5-cynbhamounn-nnpmamnH-2-kapboHun)-
rekcarnapo-nuppono[3,4-clnnppon-2-kapboHOBOM (3aS,6aS)-rekcarvngpo-
KUCMOTbI 4-TPUTOPMETOKCU-BEH3UNOBbIN 3dMpP nuppono[3,4-cjnuppon-2-
0 kapOOHOBOW KACINOTbI 4-
113 F H N TpudTopmetokcu-6eHsnnosoro  |515,5
' 0 N -z | adhmpa ruapoxnopus (M+H)*
FX \©\/ /ﬁ . /,O (NPOMEXYTOYHOE COeANHEHMNE
F O N ;'H ’/S‘NH 1.2)/5-cynbgamonnnukonuHosas
\C[)]/ O 2 |kucnota (CAS-RN 1308677-67-9)
(3aS,6aS)-5-(1-meTun-4-cynsamoun-1H-nnppon-2-
kapBoHWI)-rekcarnapo-nmppono[3,4-clnuppon-2- (3aS,6aS)-rekcaruapo-
KapGOHOBOW KNCMOTbI 4-TPUPTOPMETOKCU-6eH3nnoBbIi |TMPPONO[3,4-clnuppon-2-
acoup kapOOHOBOW KNCNOTbI 4-
o) TPUPTOPMETOKCU-6EH3NNOBOrO
114 \ H adhupa rngpoxnopua, 517,5
' N NN\ o. F  |(npomexyTouHoe coeamnHeHne (M+H)*
\ | 74 1.2)/1-meTun-4-cynbdamoun-1H-
0 N 0 F F nuppon-2-kapboHoBas KucrnoTa
SSs o H \ﬂ/ (CAS-RN
H.N o) 878218-38-3)
(3aS,6a8S)-5-(1-meTun-5-cyneamounn- 1H-nnppon-2-
kapBOHWIT)-rekcarnapo-nuppono[3,4-clnuppon-2- (3aS,6aS)-rexcarvgpo-
KapGOHOBO KUCMOTbI 4-TpUdTOpMETOKCH-6eH3MnoBbIi [MPPONO[3,4-clnnppon-2-
acpup kapOOHOBOW KMCMOTbI 4-
0 TPNPTOPMETOKCU-6EH3NNOBOIO 5175
1.15 )J\ H acvpa ruapoxnopus (M+,H)+

(NPOMEXYTOYHOE COeAUHEHMNE
1.2)/1-meTun-5-cynedamounn-1H-
nuppon-2-kapboHoBas kMcnoTa
(CAS-RN 306936-62-9)
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Mp. |Cucrematnyeckoe Has3BaHme AmuH/kapboHoBas kucnora m/Ce
(3aS,6aS)-5-(6-cynbhamonn-nupuanH-3-kapoboHnn)-
rekcarnapo-nuppono[3,4-clnnppon-2-kap6oHoBo (3aS,6aS)-rekcaruapo-

KUCMOTbI 4-TPUATOPMETOKCH-BEH3UNOBbIN 3MpP nuppono[3,4-cjnuppon-2-
kapOOHOBOW KUCNOTbI 4-
TpudTopmetokcu-6eHsnnosoro  |515,6
1.16| F H BN +
o) N | N o adupa ruapoxnopua (M+H)
FX \©\/ P (NMpoMeXYTOUYHOE CoeaUNHEHNE
F O N ;'H ’/S\NH 1.2)/6-cynbdamMonnHUKOTUHOBAS
\ﬂ/ O 2 |kucnota (CAS-RN 285135-56-0)
(3aS,6aS)-5-(5-rmapokcu-nnpngnH-2-kapboHnn)-
rekcarmapo-nnppono|[3,4-clnnppon-2-kapboHOBON (3aS,6aS)-rekcarnapo-
KNCNOTbI 4-TpnOTOPMETOKCN-OEH3NNOBLIA 3¢pnp nuppono[3,4-clnuppon-2-
kapOOHOBOW KNCINOTbI 4-
117 N H E TpudTopmetokcu-6eHsnnosoro  |452,4 )
| N l\% 074 acvpa ruapoxnopus (M+H)
P F |(NnpomexyTouHOe coeauHeHne
HO N O\/©/ F 1.2)/5-rnapokennmkonuHosas
H \ﬂ/ KucnoTa
(3aS,6aS)-5-(4-rngpokcu-6eH3onn)-rekcarnapo-
nuppono[3,4-clnuppon-2-kapboHOBOW KNCHOTLI 4- (3aS,6aS)-rekcarngpo-
TPNPTOPMETOKCN-OEH3MMNOBLIN 3chnp nuppono[3,4-clnuppon-2-
kapOOHOBOW KNCINOTbI 4-
118 H F TpudTopmetokcu-6eHsnnosoro  |451,4 )
N s O achmpa ruapoxnopu (M+H)
% %F (NpPOMEXYTOYHOE COeaUHEHNE
HO N _O F 1.2)/4-ruppOKCMBEH30MHas
H \ﬂ/ KucnoTa
(3aS,6aS)-5-(2-pTop-4-cynbdamonn-6eHsonn)- (3aS,6aS)-rekcarvgpo-
rekcarmapo-nuppono[3,4-clnnppon-2-kapboHoBo nuppono[3,4-cjnuppon-2-
KMCINOTbI 4-TPUTOPMETOKCU-BEH3NMOBBIN 3chMp KapGOHOBOW KUCTOTbI 4-
TPNPTOPMETOKCU-OEH3NNOBOIO 530.3
1.19 H F achupa rugpoxnopua, (M-I’-I)
o “% 074 (NPOMEXYTOUHOE COeAUHEHNE
s: F N oﬁ F F 1.2)/2-¢pTop-4-
HaN""g H hig cynbdamonnBeH3oiHas kucroTa
o (CAS-RN 714968-42-0)
Amng 5-{(3aR,6aR)-5-[3-(4-TpudpTopmeTokeu-peHun)-  (1-((3aS,6aS)-
nponvoHun]-rekcaruapo-nuppono|3,4-cjnuppon-2- rekcaruaponvppono[3,4-clnupporn-
kapOoOHU}-NUPUANH-2- cynbchHOBon KUCIOThI 2(1H)-nn)-3-(4-

120 (TpudbTOopMmeTOKCHM)beHUn)Nponax-{513,3 .

1-OHa Anrngpoxnopua, (M+H)

5 @vY@*Q

(NPOMEXYTOYHOE COeANHEHMNE
2.2)/6-cynbamMOnnNHUKOTUHOBAS
kncnora (CAS-RN 285135-56-0)
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Mp. |Cucrematnyeckoe Has3BaHme AmuH/kapboHoBas kucnora M/Ce
5-((3aS,6aS)-5-(4-3TOKCUXNHOMNH-2-
kapboHun)oktarmgponuppono[3,4-clnmppon-2-
kapBOHWM) MMPUANH-2-CynbOHaMUA (4-3TOKCMXMHONNH-2-
un)((3aS,6aS)-
rekcaruaponuppono[3,4-clnupporn- 496.2
1.21 2(1H)-un)meTaHoHa rngpoxnopua (M+’H)"

o J
H (o)
2 N &
2 /())J\ >
‘S \N N | Z
H,oN~ O H N
(o)

(NPOMEXYTOYHOE COeANHEHMNE
2.1)/6-cynbamMOnnHUKOTUHOBAS
kncnota (CAS-RN 285135-56-0)

(3aS,6aS)-5-(3-dpTop-4-cynbhamounn-6eHsonn)-
rekcarnapo-nnppono[3,4-clnnppon-2-kapboHOBON
KMCNOTbl 4-4naHo-2-(2,2-4UMETUN-NPONUOHNNAMNHO)-
6€eH31noBbLIN 3chunp

(3aS,6aS)-4-unaHo-2-
nusanammgobeH3nn
rekcarngponmppono[3,4-clnuppon-
2(1H)-kapbokcunara rugpoxnopusa

570,3

1.22 o§>< o (NPOMEXYTOYHOE COeANHEHMNE (M-H)
Na H 1.3)/3-bTOP-4-
A NH N .
\©; @ J\Q\ P cynbthamonnbeH3onHasa kucnoTta
o_ _N_/% S. (CAS-RN
DO g o M 244606-37-9)
(3aS,6aS)-5-(6-cynbamounn-nnpmamnH-3-kapboHun)-
rekcarngpo-nnppono|[3,4-clnnppon-2-kapboHoBown
KUCTOTbI 4-LaHo-2-(2,2-auMeTun-nponuoHunammto)-  |(3aS,6aS)-4-ynaHo-2-
6eH31NoBbIN 3Mp nueanammgobeHs3unn-
rekcarngponmppono[3,4-clnuppon- 5533
1.23 o] %fo 2(1H)-kapbokcunarta ruapoxmnopua (M-I’-|)
/NG))LN H HN A N (NpomekyToyHOoe coeguHeHne
o | | % \J@/ 1.3)/6-cynbthamoUnHMKOTUHOBAS
HzN's“o H N\n/o kncnota (CAS-RN 285135-56-0)
o]
(3aS,6a8)-5-(4-cynbamounn-6eH3omnn)-rekcarngpo-
nuppono[3,4-clnuppon-2-kapboHOBOW KNCNOTbI 4-
LnaHo-2-(2,2-AVMETUN-NPONUOHUNaMUHO)-6eH3aunoBbil |(3aS,6aS)-4-LumaHo-2-
aup nneanammaobeH3un
rekcarngponmppono[3,4-clnuppon- 550 3

1.24

o) ><f°
H
o
.8 N_ O
H2N" "o H hig
o

2(1H)-kapbokcunara rugpoxnopua
(NpPOMEXYTOYHOE COeAUHEHMNE
1.3)/4-cynbdamonnbeH3onHas
kucnota

(M-H)
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Mp. |Cucrematnyeckoe Has3BaHme AmuH/kapboHoBas kucnora m/Ce
(3aS,6aS)-5-(2-dpTop-4-cynbhamounn-6eHsonn)-
rekcarngpo-nnppono[3,4-clnnppon-2-kapboHoBoON (3aS,6aS)-4-LnaHo-2-

KUCMOTbI 4-UnaHo-2-(2,2-4UMETUN-NPONMOHUNAMUHO)-  |nuBanaMuaobeH3un-
GeH3nnoBbI acup rexkcaruaponuppono[3,4-clnuppon-
195 o 2(1H)-kapbokcunara rugpoxnopua |570,4
: o
H (NpPOMEXYTOYHOE COeAUHEHMNE (M-H)
NS NH N o 1.3)/2-pTOp-4-
\CE/O & - s//\ cynbhamonnbeHsonHas kucnoTta
g H o NH: (CAS-RN 714968-42-0)
o
(3aS,6aS)-5-(5-cynbhamonn-nnupruaunH-2-kapboHnn)-
rekcarnapo-nmppono[3,4-clnuppon-2-kapboHoBON
KUCMOTbI 4-LMaHo-2-(2, 2-AMMETUN-NponuoHunamuHo)-  |(3aS,6aS)-4-yuaHo-2-
BEH3UNOBbIN 3UP nneanammaobeH3un-
rekcarngponmppono[3,4-clnuppon- 5533

1.26

o %fo
H
NS N\ HN N
o I _
.8 N_ O
HN g Hyp
o

2(1H)-kapbokcunara rugpoxnopus
(NPOMEXYTOYHOE COeAUHEHNE
1.3)/5-cynbhamonnnukonmHoBsas
kncnota (CAS-RN 1308677-67-9)

(M-H)

Mpumep 2

(3aR,6aS)-3,5-AuxnopbeHsnn 5-(4-auetamugobeHsoun)rekcarnaponnpponol3,4-

clnnppon-2(1H)-kapbokcunar

j¥on

Auetunxnopug (8,7 wr,

g
O

Cl
O\/©\
Cl

110 mkmonb) pobasnsnn npu 0°C K cycneHsum

(3aR,6aS)-3,5-guxnopbeHsnn-5-(4-amnHobeH3ounn)rekcarngponmppono[3,4-clnuppon-

10

2(1H)-kapbokcunata (npumep 1.06; 40 mr, 92,1 mkmMonb) n TpuatunammHa (28,0 wr,

276 mkmonb) B guxnopmetare (1 mn). flegaHyto 6anio ygananu, 3atem yepes 90 MuH

aobasnanu gpyryro 4actb auetunxnopuga (5,8 mr, 73 MKMOnb), 3aTem eLle yepes 2 Y

PeaKLMOHHYIO CMEChb pacnpefensany Mexay AUXNOPMETaHOM M CONSIHbIM PacTBOPOM.

OpraHnyeckun Ccrnov  BbICyLUMBanNM Hag Ccynbdartom MarHus,

15

dunbTpOBaANM MU

Bbinapusanu. B pesynbrare xpomartorpacumu (cunukarens, rpagueHT asTunauetaT—
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METaHOS) NOMyYUnun coeauHeHne, ykasaHHoe B 3aronoske (27 mr, 61%). benaa neHa,

MC: 476,4 (M+H)".

Mpumep 2.1
5 (3aR,6aS)-3,5-AuxnopbeHsnn 5-(5-ayeTammugonmkonuHonn)rekcarngponmppono[3,4-

clnuppon-2(1H)-kapbokcunar

o Cl
N
O | N
PP
N
H Cl
10 CoenvHeHue, ykasaHHOe B 3aronoBke, Obino MNOMy4eHO MO aHanormm ¢
npUMepom 2 nyTem 3ameHbl (3aR,6aS)-3,5-auxnopbeHann-5-(4-

amuHo6eHsoun)rekcarnaponuppono[3,4-clnnppon-2(1H)-kapbokcunara (3aR,6aS)-3,5-
anxnopbeHsnn-5-(5-amuHonunkonuHonn)rekcarngponmppono[3,4-clnnppon-2(1H)-

kapbokcunatom (npumep 1.07). Benoe TBepgoe Belyectso, MC: 477,4 (M+H)".

15
Mpymep 3
(3aR,6aS)-3,5-AuxnopbeHsunn 5-(4-
cynbamoundeHnncynbtoHun)rekcarngponuppono[3,4-clnuppon-2(1H)-kapbokecunar
X
Cl H
O N
N A
Cl i O//S
2
P >NH
20 O 2

K cycneHsun (3aR,6aS)-3,5-guxnopbeHsunn-rekcarngponmppono[3,4-clnupporn-
2(1H)-kapbokcunarta rugpoxnopuga (NPoOMEXyTovyHoe coeauHeHme 1; 50 wmr, 142

MKMOSb) 1 nupuaunHa (112 wmr, 1,42 mmonb) B TeTparuapodypaHe (1 mn) gobasnsnm



10

15

20

25
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pacteop 4-cynbdamoundeHson-1-cynbhoHunxnopug (32,7 wmr, 128 mMkmonb) B
TeTparngpodypade (1 mn) npu 0°C, 3atem peakynoHHY0 CMECb NepemeLLnBani npu
KOMHaTHOW Temnepatype B TedeHue 16 4. [locne pacnpegeneHus Mexay
3Tunayetatom U HacbIWEHHbIM BOAHbIM PacTBOPOM ruapokapboHata HaTpus
OpraHMYECKUA CNOW NPOMbIBaNU CONSIHbIM PacTBOPOM, BbICYLUMBaNM Hag CynbdaTom
MarHus, dunbtTpoBann n Bbinapueanu. OcTaTok pacTupanu B dTunauyerare ¢
nonyvyeHnem COeAuHEHUs1, ykasaHHOro B 3aronoske (45 mr, 59%). XXentoe TBEpaoe

Bewectso, MC: 532,1 (M-H)".

Mpumep 4
(3aR,6aS5)-3,5-Auxnopbensnn-5-(4-(1H-tetpason-5-

un)6eHsounn)rekcarngponnppono[3,4-clnuppon-2(1H)-kapbokcmnar

O
Cl
RN N O
N
*N-NH hi cl
O
K pacTtsopy (3aR,6a8)-3,5-guxnopbeHsunn-5-(4-

ynaHobeHsoun)rekcarnaponuppono[3,4-clnuppon-2(1H)-kapbokecmnara (npumep 1.08;
83 wmr, 187 mkmonb) B 2-nponaHone (4 mn) v Boge (5 mn) gobaensnu asug HaTpus
(24,3 wr, 374 mkmonb) 1 6pomug ymHka (21,0 mr, 93,4 mkmonb). PeakuynoHHyo cmech
Harpesanu npu 80°C B TeueHme 16 4, 3aTem gobaBnsanu Apyryto 4acTb asnga HaTpus
(24,3 mr, 374 mkmonb) n 6pomnga yuHka (21,0 mr, 93,4 Mkmonb), 3aTem eLle vyepes 14
4 peaKkUMOHHYO CMECh pacnpeensanun mexay atmnayetatom u sogon. OpraHnyeckun
CNON npOMbIBanyM BOAOW W CONSIHbIM PacTBOPOM, BbICYLUMBaNu Hag cCynbdarom
MarHus, hounbTpoBanu 1 Bbinapmeanu. B pesynbTate xpomarorpadum (Cunmkarens;
rpagueHT AUXNopMeTaH - AuxrnopmeTtan/metaHon 4:1) nonyyunu CoeauHEHue,

ykasaHHoe B 3aronoske (46 mr, 51%). benasa nena, MC: 487,4 (M+H)+.

Mpumep 5



65

4-((3aR,6aS)-5-((3,5-AuxnopbeHsnnokcu)kapboHun)oktarngponmppono[3,4-clnuppon-

2-kapboHun)beH3onHas kncnoTa

q Cl
H
N
HO N o
0 H Cl
)
5
K pacTsopy (3aR,6aS)-3,5-guxnopbenann-5-(4-

(meTokcukapboHun)6eHsonn)rekcarngponupponol3,4-clnuppon-2(1H)-kapbokcmnara
(npymep 1.09; 82 wmr, 172 mkmons) B TeTparuapodypaHe (1,5 mn) gobasnsnm 2 M
BOAHbIN pacTBop ruapokcuga Hatpusa (515 mkn, 1,03 mmonb). PeakyMOHHYKD CMecChb
10 nepemewmBanu npu KOMHATHOW TEMMeEpaType B TeYeHne 2 4, 3aTeMm Harpesanuv npu
50°C B TeyeHme 3 4, 3atem pacnpegenanu mexgy atunaugetatom u 1 M BOAHbIM
pacTBOPOM COMSAHOW KUCMOTbl. OpraHn4yecku Cnown npombiBany BOAOW U COMNSAHbIM
pacTBOPOM, BbICyLUMBaNM Hag CynbdaTtom MarHus, unbTpoBanu 1 BbiNapusanu c
nonyvyeHnem coepuHeHus, ykasaHHoro B 3aronoske (74 wmr, 93%). benoe TBeppoe

15 BewectBo, MC: 463,6 (M-H)".

Mpumep 6
(3aR,6aS)-3,5-AuxnopbeH3nn-5-(5-(meTuncynbPoHaMUA 0)MMKONMHOM) rekcarngpo-
nuppono[3,4-clnuppon-2(1H)-kapbokcmnar
20

@)
Cl

Cl
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Cragus 1: (3aR,6aS)-3,5-AuxnopbeHaunn-5-(5-(N-
(meTnncynbOoHUN)METUNCYNbPOHaMINA O)NUKONTMHOU)rekcarngponmpponol3,4-
clnnppon-2(1H)-kapbokcunat

PacTtsop meTtaHcynbgoHunxnopuaa (21 mr, 184 mkmons) B guxnopmertane (0,5
mn) gobasnsanu no kannsm npu 0°C k pacteopy (3aR,6aS)-3,5-guxnopbeHsnn-5-(5-
amuHonukonuHoun)rekcarugponmppono[3,4-clnuppon-2(1H)-kapbokcunara  (npumep
1.07; 40 mr, 91,9 MKkMmonb) 1 TpuatTunamuna (27,9 mr, 276 mMKkMonb) B gmnxnopmetade (1
mn). Jleaanyio 6aHo yaananu, 3atem yepes 18 4 peakymoHHY CMeChb pacnpeaensnm
MEeXAy AUXNnopmeTaHoM U Bogon. OpraHuM4eckMn Crnon npOMbIBaNM CONSAHbIM
pacTBOPOM, BbICyLLUMBANW Hajg Cynbdartom MarHusi, punbTpoBanu n Bbinapveanu. B
pe3ynbTate  xpomarorpaduu (cvnukarens; rpagueHT  AUXIIOpMETaH -
anxnopmeTtaH/metaHon/25% BogHbIA  pacTBop ammuaka 95:5:0.25) nonyuunu

COefVHEeHWe, yKkasaHHoe B 3aronoske (42 mr, 77%). Benas nexna, MC: 591,4 (M+H)".

Cragus 2: (3aR,6aS)-3,5-Auxnopbensnn-5-(5-
(meTnncynbdoHamua o) nukonnHoun)rekcarngponmppono[3,4-clnuppon-2(1H)-
kapbokcunar

K pacTtsopy (3aR,6aS)-3,5-anxnopbeHaunn-5-(5-(N-

(meTnncynbOoHUN)METUNCYNbPOHaMNA O0)NUKOMHOU)rekcarngponmpponol3,4-

c]nuppon-2(1H)-kapbokcmnata (36 mr, 60,9 mkmonb) B TeTparuapodypare (0,5 mn)
fobasnanm 1 M BOAHbIN pacTBop ruapokcuaa Hatpusa (122 mkn, 122 MKMOnNb), 3aTtem
yepe3 1 4 peakUMOHHYIO CMECb pacnpeaensany Mexay 3TunayeTaTtoMm U HaCbILWEHHbIM
BOAHbIM PacTBOPOM Xropuaa ammoHusi. OpraHnyYecknii Cnow npombiBany BOAOW U
CONsiHbIM PacTBOPOM, BbICYLUMBaNM Hag cynbdaTtom MarHus, dunbTpoBann wu
BblMapusann C MONy4YeHUEM CO€AWUHEHUs, yKkasaHHOro B 3aronoeke (29 mr, 93%).

Benas nena, MC: 513,4 (M+H)".

Mpumep 7
(3aS,6aS)-5-(4-Cynbdamonn-6eH3onn)-rekcarnapo-nmppono[3,4-clnuppon-2-

kapOOHOBOW KUCNOThI 3-XMOp-5-MeTaHCynbPOHUN-6EH3nNoBLIA 3hUp
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Cl

U
A\ ~

S NH

K pactBopy (3-xnop-5-(metuncynbgoHun)dpeHmn)metaHona (MpoMexyTo4Hoe
coeguHeHne 5; 23,3 wr, 105 mkmonb) B audetoHutpune (4 mn) gobasnsanu N,N'-
kapboHungummmgason (18,0 mr, 111 mMKkMOnb) Npu KOMHaTHOW TEemMepartype, 3atem
yepes 2 4 pobasnsann TpuatunamumH (53,4 wmr, 527 wmkmonb) n 4-((3aR,6aR)-
oktarngponuppono[3,4-clnuppon-2-kapboHmn)beH3oncynsdoHaMmmaa rmapoxnopua
(npomexyToyHoe coeaunHeHne 4; 35 wmr, 105 MKMOMb), WU pPeakUUOHHYD CMeChb
HarpeBann ¢ oOpaTHbIM XOMOAWMBHUMKOM B TedeHne 15 4. [locne oxnaxgeHus
PEaKUMOHHYIO CMECb pacnpeaenany Mexay 3TunayeTaTtoM U HacbiWEeHHbIM BOAHbIM
pacTBOpOM Xxnopuga ammoHusi. BogHbin crnon nogseprann obpaTHOW 3KCTpakumm
aTunayeTtaTomMm, 3atemM OObeAWHEHHble OpraHuyeckue Crowv nPOMbIBaNU CONAHbIM
pacTBOPOM, BbICYLLMBaNM Hag CynbgaroMm mMarHus, unbTpoBanuM W Bbinapusanu.
Ocrartok pactupanu B TpeT-OyTunmMeTunosBom 3dupe C MonyYeHNEM COEeUHEHUS,

yKkasaHHOro B 3aronoske (26 mr, 46%). Benoe TBepgoe Bewectso, MC: 542,5 (M+H)*.

Cnegayrowme npumepbl Obiny NonyyYeHbl B COOTBETCTBUM C NPUMEPOM 7 MyTEM
3aMeHbl 4-((3aR,6aR)-okTarngponunppono[3,4-clnuppon-2-
kapboHun)6eHsoncynboHammaa rmgpoxnopmuga COOTBETCTBYIOLMM aMMHOM U (3-

XIop-5-(MeTnncyneoHN)PeHnn)MeTaHona CoOOTBETCTBYOLLUM CIIUPTOM.
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Mp.

CucrtemaTtnyeckoe Ha3BaHue

AmuH/cnnpT

MC,
m/e

(3aR,6aS)-5-(4-cynbdamonn-6eH3onn)-rekcarnapo-
nuppono[3,4-clnuppon-2-kapboHOBOW KNCNOTbI 2-
hTOop-4-TPUPTOPMETOKCU-OEHINNOBLIN 3UP

0

N\ F o f

O Ay
w7y
0

4-((3aR,6aS)-
oKTarmaponuppono[3
,4-clnnppon-2-
kapBoHun)-
6eH3oncynsdoHamm
Aa rmapoxnopuva
(NpomexyTo4HOE
coeaguHeHue 4.1)/(2-
dTop-4-(TpUdTop-
METOKCW)-
heHnn)MeTaHon

532,5
(M+H)

(3aR,6aS)-5-(4-cynbamonn-6eH3onn)-rekcarnapo-
nuppono[3,4-clnuppon-2-kapBboHOBOW KNCNOTLI 4-
TPNOTOPMETOKCN-OEH3MNOBLIN 3hnp

0]
H
F N
0]
O &k@f
N ~
F O\n/ N d, NH2
O

4-((3aR,6aS)-
oKTarmaponuppono[3
,4-c]nuppon-2-
kapOoHun)-
B6eHsoncynbdoHaMmun
4a rugpoxnopuva
(NpomMexyTo4HOoE
coeguHeHue 4.1)/(4-
(TPUPTOPMETOKCH)-
dheHnn)mMeTaHon

514,6
(M+H)

(3aS,6aS)-5-(4-cynbamounn-6eH3omnn)-rekcarngpo-
nuppono[3,4-clnuppon-2-kapboHOBOW KNCNOTLI 4-
TpNTOPMETOKCN-OEH3MNOoBLIN 3chnp

O
H
F
o) N
X \©\/ /ﬁ )b\ép
F O\[‘rN 'aH OI/ \NHZ
(e}

4-((3aR,6aR)-
oKTarmaponuppono[3
,4-c]nuppon-2-
kapboHun)-
B6eHsoncynbdoHamm
4a rugpoxnopuva
(NMpomexyTo4YHOoe
coefuHeHue 4)/(4-
(TpndTOPMETOKCN)-
dheHnn)meTaHon

514,5
(M+H)

Mpumep 8

4-{(3aR,6aR)-5-[3-(4-TpndTOpMETOKCU-PEHNN)-NPONUOHUN]-rekcarnapo-nmpponol3,4-

clnnppon-2-kapboHun}-6eHsoncynsdoHamng

F
O
F><F @\/ﬁ("‘
O

0]
N
D
, 'S<
o NH,
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K 6enon cycneHsun  4-((3aR,6aR)-okTarmgponuppono[3,4-clnuppon-2-
kapboHun)beHsoncynboHammnaa rugpoxnopmnga (NPOMeEXYToOUHOEe coegunHeHne 4; 40
mr, 121 wmkmonb), N-metunmopdonmHa (61,0 wmr, 603 wmkmonb) u  3-(4-
(TpudpTopMmeTOKCH)PEHUN)NPONAHOBON KMCNOTbl (28,2 mr, 121 mkmonb) B N,N-
anvetnndpopmammnge (5 wmn) pobasnanun  O-(7-asabersorpuason-1-nn)-N,N,N’,N’-
TeTpameTunypoHns rekcagptop-gocar (45,8 mr, 121 mkmonb) npu 0°C, n neasHyro
BaHto yaansanu yepes 15 MuH. Yepes 16 4 peakUMOHHYIO CMEeCh pacnpesensnm Mexay
AVXIMOPMETAHOM W HacCbIWEHHbIM BOAHbIM pPacTBOPOM ruapokapboHaTa HaTtpus.
OpraHnyeckun Crnov nNpOMbIBanM HacbiWEHHbIM BOAHbIM PacTBOPOM  Xnopuga
aMMOHMSI W COMSIHbIM  PacTBOPOM, BbICYLUMBanNu Hag cynbgatom MarHus,
dunbTpoBanu M Bbinapmsanu. locne pactupaHus B TPET-OYTUNMETMNOBOM adhupe
ocajok cobupanu UNLTPOBAHNEM C MONMYYEHUEM COEAMHEHMWS, YKa3aHHOTO B

3aronoske (44 mr, 71%). Benoe TBepaoe Belyectso, MC: 512,5 (M+H)".

Cneayrowme npumepbl ObiNK NornyyYeHbl MO aHanorum ¢ npumepom 8 nytem
3ameHbl 4-((3aR,6aR)-okTarngponunppono[3,4-clnuppon-2-
kapboHun)beHsoncynboHammaa rngpoxnopmga COOTBETCTBYIOWMM aMUHOM U 3-(4-
(TPNOTOPMETOKCU)PEHUM)NPONAHOBON  KUCMOTbI  COOTBETCTBYHOLEN  KapOOHOBOW

KWUCIOTOWN.

AmuH/kapboHoBas |MC,

Mp. [CuctemaTnyeckoe HasBaHne
Kncnora m/e

4-((3aR,6aR)-

4-{(3aR,6aR)-5-[(E)-3-(4-TpndpTopMeToKCU-heHMr)- g"‘{ar"'ﬂponwpgom[
akpunown]-rekcaruapo-nvppono[3,4-clnuppon-2- ,4-CJnuppon-2-

B6oHunN)-
kap6oHun}-6eH3oncynbthoHaMmmz Kap

B6eH3oncynsdoHamm 5105
8.0 Aa rngpoxnopua (M+H

—

O
E H
1 o) N (NpomMexKyTO4HOE
,:X ) 3/9 coefiuHeHue 4)/(E)-
F Pz N, & NH, 3-(4-(TpndpTop-
o METOKCW)-

dheHun)akpunosas
Kkucnorta
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Mp.

CucrtemaTtunyeckoe Ha3BaHue

AmunH/kapboHoBas
KucnoTa

MC,
m/e

4-[(3aR,6aS)-5-(4-nsonponokcu-HadpTanuH-2-
kapboHwun)-rekcarmapo-nnuppono[3,4-clnuppon-2-
kap6oHun]-6eH3oncynboHamMmna

PN 0
T A
” N
Y S )kCLs"O
H & NH,
O

4-((3aR,6aS)-
oKTarnaponmppono[
3,4-c]nuppon-2-
kapBoHun)-
6eH3oncynsdoHamm
Aa rmapoxnopug,
(NpomexXyTO4HOE
coeanHerune 4.1)/4-
M30MnponoKcu-2-
HadhTONHaa kncnoTa
(CAS-RN 1368865-
02-4)

508,4
(M+H

~—

4-{(3aR,6a8)-5-[1-(2,2,2-TpnpTOpP-3TOKCH)-
N30XUHONWH-3-kapboHun]-rekcarngpo-nmppono[3,4-
clnnppon-2-kapboHun}-6eH3oncynsoHaMmng,

0
A
e} =
% o F
HNSY H N0 AL
o) F

4-((3aR,6aS)-
oKTarnaponmppono[
3,4-clnuppon-2-
kapOoHun)-
6eH30nCynbdOoH
amuaa ruapoxnopua
(NpoMEXKYyTO4HOE
coeagunHerune 4.1)/1-
(2,2,2-
TPUDTOPITOKCH)-
N3OXMHOMWH-3-
kapboHoBasi
kncnota (CAS-RN
1096982-79-4)

549,6
(M+H

4-[(3aR,6aS)-5-(1-MeTun-5-TpudropmeTtokcu-1H-
NHA,0N-2-kapboHun)-rekcarngpo-nmppono[3,4-
c]nuppon-2-kapboHun]-6eH3oncynboHammna

F
F o} o
H
F L ~N
N N> &
;\1 H o NH,
0

4-((3aR,6aS)-
oKTarnaponmppono[
3,4-c]nuppon-2-
kapOoHMnn)-
6eH30ncynbdOoH
amuaa ruapoxnopua
(NpomexyTo4HOE
coeanHerune 4.1)/1-
mMeTun-5-(tpudtop-
MeTOKCK)-1H-nHaon-
2-kapboHoBas
kncnota (CAS-RN
1257122-42-1)

537,5
(M+H
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Mp.

CucrtemaTtunyeckoe Ha3BaHue

AmunH/kapboHoBas
KucnoTa

MC,
m/e

4-[(3aR,6aS)-5-(4-N30nponokcu-xmHonNmH-2-
kap©boHwun)-rekcarmapo-nuppono[3,4-clnuppon-2-
kap6oHun]-6eH3oncynboHamMmna

P °
0O H¢ N
) |
| @ &
X % R
N H & NH,
O

4-((3aR,6aS)-
oKTarnaponmppono[
3,4-c]nuppon-2-
kapBoHun)-
6eH30ncynbdOoH
amuaa ruapoxnopua
(NpomexXyTO4HOE
coeanHerune 4.1)/4-
N30MponoKcu-
XWHOMNWUH-2-
kapboHoBas
kncnota (CAS-RN
1406553-19-2)

509,6
(M+H

4-[(3aS,6aR)-5-(4'-xnop-andeHun-4-kapboHun)-
rekcarngpo-nnppono[3,4-clnnppon-2-kapboHnn]-
B6eH3oncynbhoHammg,

@)
@]
N H \\S/NH2
E\Y
@]
® “
H
Cl @)

4-((3aR,6aS)-
oKTarnaponmppono[
3,4-clnuppon-2-
kapOoHUI)-
6eH30nCcynbdOoH
amuaa ruapoxnopua
(NpoMeEXKyTO4YHOE
coegunHeHune 4.1)/4'-
xnopandeHnn-4-
kapboHoBasi
kncnota (CAS-RN
5748-41-4)

510,5
(M+H

N—

4-{(3aS,6aR)-5-[3-(2-TOpP-4-TPNPTOPMETOKCH-
eHUN)-NPONUOHUn]-rekcarnapo-nnppono[3,4-
c]nuppon-2-kapboHun}-6eHsoncynbpoHammg

o)
NS F o/
H2N/S\b the "
o

4-((3aR,6aS)-
oKTarnaponmppono[
3,4-clnuppon-2-
kapBoHunn)-
B6eH3oncynbdoH
amuaa ruapoxnopua
(NpomexXyTO4HOE
coeanHerune 4.1)/3-
(2-cbTOpP-4-
(TPUhTOPMETOKCH)-
dheHunn)nponaHoBas
kncnota (CAS-RN
1240257-16-2)

530,3
(M+H
)+

4-{(3aS,6aR)-5-[3-(4-TpudTOpMeETOKCH-DEHUNT)-
nponuoHun]-rekcarngpo-nnppono[3,4-cjnuppon-2-
kap6oHunn}-6eH3oncynethoHaMmmz

0
H
F A
0 2/ N
-~ & )kQép
N ’rH ()I, \NH2
o

4-((3aR,6aS)-
oKkTarnaponmppono[
3,4-clnuppon-2-
kapOoHunn)-
6eH30nCynbdOoH
amuaa ruapoxnopua
(NpoOMEXKYTOUHOE
coeanHeHune 4.1)/3-
(4-(Tpudptop-
METOKCK)heHun)-
nponaHosas
Kkucnota

512,3
(M+H

N—




72

AmuH/kapboHoBas  |MC,

Mp. [CuctemaTnyeckoe HasBaHue
Kucnota m/e

4-((3aR,6aR)-
oKTarnaponmppono[
4-((3aR,6aR)-5-(3-(2-¢pTOp-4- 3,4-c]nuppon-2-
(TPudpTOPMETOKCH)PEHUN)MPONAHOUM)OKTarnaponnpp (kapooHun)-
ono[3,4- c]nmppon 2-kapboHun)b6eH3oncynsoHammug |6eH30ncynbdOoH
amuga rugpoxnopna(530,5

g'o /@ (NMpomexxyTouHoe (M+H
% )( coeauHenwue 4)/3-(2-|)*
dhTop-4-(TpUdTOp-
\VK\J@/ MeTOKCK)heHun)-
nponaHosas

kncnota (CAS-RN
1240257-16-2)

Mpumepbl 9A 1 9B
(-)-TpaHc-3,5-AnxnopbeHann-2-(4-cynbdpamonnbeHsonn)rekcarnapo- 1H-nmppono[3,4-
clnnpugnn-5(6H)-kapbokcunat u (+)-TpaHc-3,5-gnxnopbeHsnn-2-(4-
5 cynbdamounbeHsonn)rekcarngpo-1H-nnppono[3,4-clnupnaunH-5(6H)-kapbokcmnar

Cl

Cl

~

U
o) NH, ,
Cl
9
" NH,
10 Payewmar, TpaHc-3,5-guxnopbersnn-2-(4-cynspamonnbeHsoun)rekcarngpo-1H-

nuppono[3,4-clnupuaunH-5(6H)-kapbokcunar (npumep 1.03; 60 wmr, 117 MKMOnb),
pasgensny ¢ NoMoLLbio npenapaTtusHon BOXKX, ncnonb3ys B ka4eCcTBe CTalMOHapHOW
dasbl konoHky Reprosil Chiral-NR, a B kayectBe noagBwXHOW asbl CMECH

rentaH/ataHon 3:2. B pesynbTate nonyuunn (—)-aHaHTMOMep, anoupyrowmn Geictpee
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(npumep 9A; 23 wr, 38%; Genoe TBepgoe Bewectso, MC: 5124 (M+H)"), n (+)-
3HaHTUOMEp, anoupywmn meaneHHee (Npumep 9B; 22 mr, 36%; opaHxeBas nexa,

MC: 512,4 (M+H)").

MpPOMEXYTOUHbIE COEANHEHUS
lMpomexxyTovHoe coeguHeHune 1
(3aR,6aS)-3,5-AuxnopbeHsnn-rekcarngponuppono[3,4-clnuppon-2(1H)-kapbokcunara
rmapoxnopug
Cragus 1: (3aR,6aS)-2-tpeT1-byTun-5-(3,5-
anxnopbeHsunn)tetparngponnppono[3,4-clnnppon-2,5(1H,3H)-aukapbokcunar
K cBeTno-kopnyHeBomy pacteopy (3,5-auxnopdeHun)metadona (425 wmr, 2,35
MMOnb) B guxnopmetaHe (7 mn) gobasnanu N,N'-kapboHnngummngason (401 wr, 2,47
MMOb). OTOT pacTBOP NEPEMELLMBANU NPy KOMHATHOW TemnepaType B TeyeHue 3 u,
3atem pgobasnanu (3aR,6aS)-tpet-6yTun-rekcarngponuppono[3,4-clnuppon-2(1H)-
kapbokcunat (CAS-RN 250275-15-1; 526 wmr, 2,35 mmonb), 3artem 4epe3 15 y
peaKkUMOHHY0 CMecb pacnpeaensann mexay 1 M BOAHbIM pacTBOPOM COMSIHOW
KMCNOTbl U auxnopmeTtaHa. OpraHuyeckni Crov npombiBany COMsiHbIM PacTBOPOM,
BbICYLLMBaNM Haj CynbdaToM marHus, punbTpoBanu v BbiNnapmBanu € NONyYEHUEM
coeAVHeHuns, ykasaHHoro B 3aronoske (972 mr, 99%). CBeTno-kopuyHeBOE BA3KOE

macno, MC: 359,2 (M—C(CH,)s+H)".

Cragna 2: (3aR,6aS)-3,5-AnxnopbeHsunn-rekcarngponuppono[3,4-clnuppon-
2(1H)-kapbokcunara rugpoxnopua

K pacTsopy (3aR,6aS)-2-tpeTt-6yTnn-5-(3,5-
aunxnopbensnn)tetparmngponnppono[3,4-clnnppon-2,5(1H,3H)-aukapbokcunar (962 wr,
2,32 mmonb) B 2-nponaHone (4 mn) gobasnsnu consHyw kucnoty (5-6 M B 2-
nponaHone) (11,6 mn, 57,9 mMmonb), 3artem u4epes 3 Y peakyMOHHYK CMeChb
Bbinapmeanu. OCTaTtok pacTBOpPSAnM B dTunaueTate n AobaBnsanu HECKONbKO Kanernb
sTaHomna, 3aTtem ocajok cobvpanu UNLTPOBAHWEM C MOMYYEHWEM COEAVHEHWS,

ykasaHHoro B 3aronoske (738 mr, 91%). benoe TBepaoe Bewlectso, MC: 315,3 (M+H)".

CnegaytoLme NpoMexyTouHble COeAUHEeHUs ObIN NoMy4YeHbl B COOTBETCTBUM C

NMPOMEXYTOYHbIM  coeauvHeHnem 1 nytem  3ameHbl  (3aR,6aS)-tpet-OyTun-
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rekcarngponuppono[3,4-clnuppon-2(1H)-kapbokcmnara COOTBETCTBYOLMM aMUHOM U

(3,5-auxnopdeHnn)metTaHona CooTBETCTBYIOLMM CMUPTOM.

Cucremartnyeckoe MC,
No. HasBaHME Cnvpt Cnupt m/e
TpaHc-3,5-auxnopbeHaun TpaHc-TpeT-GyTun-
rekcarngpo-1H-
rekcarngpo-1H- (3,5-
1.1 | nuppono[3,4-clnupuauH- MMPPOnof3,4-ClNnpUANH- AnxnopdeHun)- 329.4
. 5(6H)-Kap60KcmnaT 2(3H)-xapbokcunar MeTaHon (M+H)”
(CAS-RN 1251014-37-
rmapoxnopug, 5)
(3aS,6aS)-rekcarngpo- (3aR,6aR)-TpeT-6yTUn-
nuppono[3,4-clnnppon-2- | rekcarngponuppono[3,4- | (4-(tpudTop-
19 kapboHoBOW KMcnoTbl 4- | clnmppon-2(1H)- METOKCW)- 331,5
' TPUPTOPMETOKCU- kapbokcunar deHunn)- (M+H)”
6eH3mnoBbIN 3hMp (NpomexyTouHoe MeTaHon
rmapoxnopusg coegnHeHune 3.1)

[MpomMexyTovyHOe coefuHeHune 2
(E)-1-((3aR,8aS)-Oxkrarngponuppono[3,4-dlazenuH-6(7H)-un)-3-(4-(TpndTOPMETOKCH)-
deHnn)nNpon-2-eH-1-oHa rugpoxnopua,

Cragus 1: (3aR,8aS)-tpet-6yTnn 6-((E)-3-(4-
(TpudhbTopmeToken)heHnn)akpunoun)okrarngponmpponol3,4-djasenunn-2(1H)-
kapbokcunar

K pactBopy (3aR,8aS)-tpet-6yTtun-oktarngponuppono[3,4-dlasenuH-2(1H)-
kapbokcunata rugpoxnopuga (CAS-RN 1251013-07-6; 1,5 r, 542 wmmonb), 4-
MeTunmopdonnHa (2,19 r, 21,7 MMOIb) n (E)-3-(4-
(TpndTOopmeTokCcUn)dbeHun)akpunoson  kucnotel (1,26 r, 542 wmmonb) B N,N-
anvetnndpopmammnge (30 mn) pgobasnsanu O-(7-asabeHsoTtpuason-1-un)-N,N,N’ N’
TeTpameTunypoHns rekcadprop-gocdar (2,06 r, 5,42 mmonb) npu 0°C. Yepes 60 muH
neasHyto 6aHio yaansnu, 3atem 4yepe3 16 4 peakuMOHHYK CMEeChb pacrnpenensinu
MEXAY 3TUnaueTaToM U HacbILLEHHbIM BOAHbLIM PacTBOPOM ruapokapboHaTa HaTpus.
OpraHnyeckun Crnov nNpOMbIBanu HacbiWEHHbIM BOAHbIM PacTBOPOM  Xnopuja
aMMOHMSI, BOAOW W COMsIHbIM PacTBOPOM, BbICyLUMBanNuM Haj CynbdaroMm MarHus,
dunbeTpoBanu n Bbinapmeanun. OCTaTok pacTupanu B CMecu rentad/atunayerart 9:1 ¢
nonyvYeHnem coeguHeHus, ykasaHHoro B 3aronoske (2,20 r, 89%). benoe TBepaoe

BewectBo, MC: 399,5 (M — nsobyteH + H)".
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Cragna 2. (E)-1-((3aR,8aS)-Oxrarngponuppono[3,4-dlazenun-6(7H)-un)-3-(4-

(TpudTOopMETOKCU)-PeHnn)npon-2-eH-1-oHa rnapoxnopua

CoeaunHeHue, YKa3aHHOe B 3aronoBke, Obino nony4yeHo no aHanormm cC

NPOMEXYTOUYHbIM coeauHeHnem 1, ctagma 2, u3 (3aR,8aS)-tpet-6yTnn-6-((E)-3-(4-

(TpndTOpPMETOKCH)hEeHUN)akpunoun)oktTarngponnppono[3,4-dlasenuH-2(1H)-

kapbokcunarta. benoe TBepaoe Bewectso, MC: 355,5 (M+H)".

MPOMEXKYTOUHbIM

CnegaytoLme NpoMeXyToYHble CoeauHeHNUs ObInn NonyyYeHbl B COOTBETCTBUM C

coeguHeHnem 2

nyTem

oktarngponuppono[3,4-djasennH-2(1H)-kapbokcmnnara

3amMeHbl

(3aR,8aS)-tpet-6yTun-

rmapoxnopuga

COOTBETCTBYIOLMM amMuHOM 1 (E)-3-(4-(TpndTopmeTokcn)heHmnn)akpunoBon KACOTbI

COOTBETCTBYHIOLLEN KapOOHOBOW KNCIOTON.

Cuncremarnyeckoe KapboHoBas MC,
Ne AMUWH
Ha3BaHwe Kucrota m/e
(4-3TOKCUXMHONWUH-2- (3aR,6aR)-Tpet-6yTnn- | 4-3TOKCU-
un)((3as,6aS)- rekcarugponuppono[3,4- | XWHOMWH-2-
21 rekcarngponuppono[3,4- | clnnppon-2(1H)- kapboHoBasi 312,2
| clnuppon-2(1H)- kapbokcunar kucrota (CAS- | (M+H)"
WN)METaHOH (NpoMeEXyTO4YHOE RN 40609-78-
rMapPoOXnopua coegnHeHue 3.1) 7)
1-((3aS,6aS)-rekcarngpo- ﬁgiSé?;R)éLaeT'gﬂ?g 4 3-(4-(TpndpTOpP-
nupponol[3,4-clnuppon- APOMNPD ’ METOKCK)-
2.2 | 2(1H)-nn)-3-(4-(rpucprop- | CIupPON-2(TH)- dbennn)- 8295
' kapbokcunar (M+H)*
METOKCK)heHMN)nponaH- nponaHosas
1-OHa Anrnapoxnopua (pomexyTOo4HOS KkucnoTta

coegunHeHune 3.1)

lMpomexyTovHoe coeanHeHne 3
(3aS,6a8S)-TpeT-6yTUn-rekcarnaponunppono[3,4-clnuppon-2(1H)-kapbokcunar
Cragus 1: (3R,4R)-TpeT-6yTKNn-3,4-

Burc((MeTMNCynbOHUNOKCU)METMN)NUPPONUANH-1-kapbokcunar
K pacTtBopy

(CAS-RN

(3R,4R)-TpeT-6yTnn-3,4-6uc(rmapokcMmeTn)nMpponngnH-1-

kapbokcunara 895245-32-6; 297 r, 128 wmmone) u  N,N-
aunsonponunatunamuHa (9,96 r, 77,0 mmone) B gnxnopmetane (70 mn) gobasnsnu no
Kannsm pactBop MeTaHcynbgoHunxnopunaa (4,41 r, 38,5 mmone) B guxnopmertaHe (5
mr) npyu 0°C, 3atem 4yepe3d 1 4 peakyuoHHy cmecb obpabaTbiBany HacbIWEHHbIM
BOAHbIM PacTBOPOM XNopuaa aMMOHMA 1

3KcTparnpoBanu  3TunaueTaToM.

OpraHnyeckuin crnon NpoMbIBanu HacbIWEHHbIM BOAHbIM PacTBOPOM ruapokapboHara
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HaTpusa 1 CONAHbIM PacTBOPOM, BbICYLUMBANM Hag Cynbdartom mMarHus, punbTpoBanu
n Bbinapmesanu. B pesynbTatre xpomatorpadumn (cunukarenb; rpagueHT rentaH—
aTMnayeTart) nonyyunu coejuHeHue, ykasaHHoe B 3aronoske (4,22 r, 85%). Ceetno-

xentoe macno, MC: 332,4 (M — nsobyteH + H)*.

Craguna 2: (3aS,6aS)-tpet-6yTun-5-6eHaunrekcarmgponuppono[3,4-clnuppon-
2(1H)-kapbokcunatr

K pacTeopy (3R,4R)-TpeT-6yTUn-3,4-
Bunc((MeTncynbOHUNOKCM)METMN)NUpponuanH-1-kapbokcunara (4,22 r, 10,9 mmonb)
B aueTtoHutpune (100 mn) pgobasnsann kapboHat kanua (15,1 r, 109 mmonb) u
deHnnvetaHamuH (3,5 r, 32,7 mmonb). PeakuynoHHyo cmeck Harpesanu npu 95°C B
TeyeHne 45 4, 3arem oxnaxganu A0 KOMHartHOW Temnepatypbl U pacnpeaensnu
Mexay aTtunagetatom u Bogon. OpraHuvyeckni Crnowv MNpOMbIBanM HacbIWEHHbIM
BOAHbIM pPacTBOPOM XNOpUAa aMMOHUS, HacCbIWEHHbIM BOAHbIM  PacTBOPOM
rmgpokapboHara HaTpusi U CONSAHbIM PacTBOPOM, BbICYLUMBANW Hag Ccynbdarom
MarHus, dounbTpoBann 1 Bbinapmeanu. B pesynbTate xpomarorpadum (Cunmkarens;
rpagueHT aTunaueTtaT-mMmeTaHos) NonyYnnu cCoeguHeHne, ykasaHHoe B 3aronoske (2,23

r, 68%). >XenToe TBepaoe Bewectso, MC: 303,5 (M+H)".

Cragna 3: (3aS,6aS)-tpet-6yTun-rekcarmaponupponol3,4-cljnuppon-2(1H)-
kapbokcunar

K pactBopy (3aS,6aS)-tpet-6yTunn-5-6eHsnnrekcarngponmppono[3,4-clnuppon-
2(1H)-kapbokcunarta (2,22 r, 7,34 mmonb, 3kB.: 1,00) B metaHone (20 mn) gobasnanu
nannagum (10% Ha yrnepoge, 220 wmr, 7,34 MMONb), M PEaKUUOHHYID CMECb
nepemewmsanu B atmoccdepe Bogopoga (1 6ap) npyM KOMHATHOW TemnepaTtype B
TeyeHne 24 4, 3ateM HepacTBOPUMOE BELLECTBO yaananun (punbTpOBaHMEM 4epes
AMaTOMOBYIO 3emmto. dunbTpaT KOHLUEHTPMPOBanM C MNOMYyYEHWEM COEAUHEHUS,
ykasaHHoro B 3aronoske (1,60 r, 100%). benoe BockoBoe TBepaoe sewectso, MC:
213,5 (M+H)".

IMpomexyToyHoe coeguHeHune 3.1

(3aR,6aR)-tpeT-6yTun-rekcarngponumppono[3,4-clnuppon-2(1H)-kapbokcnnat
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CoeauHeHve, ykasaHHOe B 3aronoBke, ObINO MOMy4YeHO MO aHanorum c
NPOMEXYTOYHbIM  coegmHeHmem 3 nytem  3ameHbl  (3R,4R)-tpet-6yTun-3,4-
Buc(rna pokCMmMeTUn)NMppPonuamnH-1-kapbokeunara (3S,4S)-TpeT-6yTNn-3,4-
Buc(rngpokcumeTun)nupponuamn-1-kapbokcunatom (CAS-RN 895245-30-4). bBenoe

BOCKOBOe TBepaoe Bewectso, MC: 213,3 (M+H)™.

[MpomexxyTovHoe coeanHeHne 4
4-((3aR,6aR)-Okrarngponuppono[3,4-clnmppon-2-kapboHun)beH3oncynsdoHamuaa
rmapoxnopug

Cragus 1: (3aS,6aS)-TpeT-6yTULn-5-(4-
cynbamoundeHsounn)rekcarmgponnpponol3,4-clnnppon-2(1H)-kapbokcunar

K pactBopy (3aS,6aS)-tpet-6yTun-rekcarngponmppono[3,4-clnuppon-2(1H)-
kapbokcunata (npomexyToyHoe coeguHenme 3; 206 wmr, 970 wmkmonb), N-
mMeTunmopdonuHa (294 wr, 2,91 mmonb) u 4-cynbdamonnbeH3onHon kncnotol (203
mr, 970 wmkmonb) B N,N-aumetundopmamuge (10 wmn) pgobasnann O-(7-
asabeHnsotpuason-1-un)-N,N,N’ . N’-teTpametunyponma rekcagptop-cpocdar (369 wr,
970 mkmonb) npu 0°C, 3atem uvepe3d 10 MuH neasHyto 6aHo ygananu. Yepes 16 4
PEaKLNOHHYIO CMECb pacnpeaensany Mexay AUXNOpMEeTaHOM U HacbILEHHbIM BOAHbIM
pacTBopoM rugpokapboHara Hatpud. OpraHM4eckmn Crnown NPOMbIBanu HacbIWEHHbIM
BOAHbIM PacTBOPOM XNOpUAA aMMOHUS U COMSAHbIM PacTBOPOM, BbICyLUMBANW Haj
cynbarom marHus, unbTpoBanu W Bbinapueanu. llocne pactupaHua B TpeT-
ByTunmMeTMnosom 3dupe ocagok cobupanu UNLTPOBaHWEM C  MOMy4YEeHUEM
COeAVHEHNS, yKasaHHOro B 3aronoBke (348 wmr, 91%). >Kentoe TBEpPAOE BELLECTBO,

MC: 396,6 (M+H)".

Cragus 2: 4-((3aR,6aR)-Okrarmnaponuppono[3,4-clnuppon-2-
kapboHun)6eHsoncynboHammuaa rmapoxnopus (MPOMeEXXyTOHHOE CoeauHEHne 4)

CoegvHeHve, ykasaHHoe B 3arornioBke, ObINO MOMyYEHO MO aHanormm ¢
NMPOMEXYTOUYHBbIM  coeauHeHuem 1, cragna 2, wu3 (3aS,6aS)-tpet-6yTnn-5-(4-
cynbamoundeHsounn)rekcarmngponmnpponol3,4-clnnppon-2(1H)-kapbokcunara.

Xentoe TBepgoe Bewectso, MC: 296,5 (M+H)".

[MpomexyTouHoe coeuHeHne 5



10

15

20

25

30

78

(3-Xnop-5-(meTnncynbhoHnn)eHnn)MeTaHosn

K pactsopy 3-xnop-5-(metuncynbdoHun)bensonHon kucnotbl (CAS-RN
151104-63-1; 500 mr, 2,13 mmonb) B TeTparngpodypare (5 mn) meaneHHo gobasnsanm
pacTBop komnnekca GopaHn-teTparugpodypaH (1 M pactBop B TeTparuapodypaHe,
5,33 mn, 5,33 mmonb) npu 0°C, 3arem 4epes 3 4 negdaHyio OaHw ygansnu, u
PEaKUMOHHYIO CMEChb MepemMeLumnBan npyv KOMHaTHOW Temnepatype B TEYEHUE HOYW.
3arem peakumoHHYKD CMeCb OCTOpPOXHO oObpabaTbiBanyM MeTaHonom (3 mn) wu
Bbinapmeanu. OcTaTok pacnpeaensany mMexay stunauetartom n sogon. OpraHnyeckun
CrNorM NpOMbIBaNM COMSHbIM PacTBOPOM, BbICYLUMBaNM Hag cCynbdatom MarHus,
dunbTpoBanu 1 Bbinapusanu. B pesynbTare xpomatorpadun (Cunmkarens, rpagueHT
rentTaH—aTunaueTar) Nony4Ynunun CoeauHeHne, ykasaHHoe B 3aronoske (428 mr, 91%).

Benoe TBepaoe Bewectso, MC: 221,3 (M+H)".

[MpomexyTovHOe coenHeHne 6
N-(5-UunaHo-2-(rngpokcnumeTnn)peHunn)nusanamMmmg,

Cragusa 1: Metun-4-ynaHo-2-nnsanammaobeHsoar

K pacteopy meTtun-2-ammHo-4-unaHobeHsoata (CAS-RN 159847-83-3; 776 wrr,
4,4 mmonb) B nnpnaunHe (6 mn) gobasnsanu no kannam nusanounxnopug (637 wr, 5,29
Mmorb) npu 0°C, 3aTem 4vepe3 2 4 peakUMOHHYIO CMeCb pacnpeaensanu mexay 1 M
BOAHbIM pacTBopomM COnsiHOM KNCNOTbI n CMEeCblo aTunayerar/2-
meTunteTparuapodypaH. OpraHudeckun crnovW npombiBanu Bogon, 2 M BOAHbIM
pacTBOpoM kapboHaTa HaTpus U CONSIHbIM PacTBOPOM, BbICyLUMBANW Hag Cynbdarom
MarHus, dunbTpoBann n Bbinapueanu. OcTaTok pacTupanu B 3Tunauyerare ¢
Nony4YeHnemMm COE€AUVHEHMS, yKasaHHOro B 3aronoBke (819 mr). MartouHbln pacTBOp
BblnapmeanuM n pactupanu B TPeT-OyTUNMETUNOBOM 3hUpe C MNONydYeHMeEM BTOPOM
naptum npogykra (148 mr). O6begmHeHHbIN Bbixoh: 967 mr (84%). Benoe TBeppoe
Bewectso, MC: 261,1 (M-H)".

N-(5-ymaHo-2-(rugpokcumeTun)heHmn)nmsanamm
CycneHsno xnopuga kanbuyua (592 wmr, 5,33 mmonb) B 3taHone (15 mn)
pobaBnsAnM  MpM  KOMHAaTHOW  TemnepaTtype K pacTBopy  MeTun-4-ymaHo-2-
nusanamugobeHsoara (694 mr, 2,67 mmonb) B TeTparmgpodypaHe (15 mn), 3atem

pobasnanu 6oprugpug Hatpusa (403 mr, 10,7 mmonb). Yepes 2 4 peakUMOHHY CMECb
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HanuBanu Ha neAsHYD BOAY W HACbLIWEHHbIA pacTBoOp Xropuaa aMMOHUS U
aKkcTparuposanu atunauyetatom. OpraHuM4yeckun Crnou nNPOMbIBanNUW  COMSHbIM
pacTBOPOM, BbICYLLUMBaNM Haj cynbgaroMm mMarHus, ounbTpoBanuM W Bbinapusanu.
Ocratok pactupanu B TpeT-OyTUNMeTUrnoBoM 3upe C MNOMNyYEHNEM COELUHEHWUS,
ykasaHHoro B 3aronoske (293 mr). MaTouHbI pacTBOp BbiNnapuMeBanyM U ouunLlanm
xpomarorpacuen (rpagueHT AMXNopMeTaH—MeTaHon) ¢ NonyYeHuem Apyrov napTuiu
npoaykta (240 mr). O6beanHeHHbIN Bbixod: 533 wmr; (86%). Benoe TBepgoe BewecTso,
MC: 231,1 (M-H)".
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POPMYJIA UBOBPETEHUA

1. CoeauHeHnuna popmynei (1)

rae

R' npeactaBnser  coboi 3aMeLLeHHbIn LUMKnoankun, 3aMeLLEeHHbIN
UMKnoankunankun, 3ameLlleHHbld eHWn, 3amMeLleHHbIn PeHnnankun, 3ameLleHHbIN
deHoKemankun, 3ameLyeHHbln  PEeHUNUMKNIoanknn, 3amMeLleHHbIn  eHunankenmn,
3amMeLlleHHbIn PEHUNANKMHWA, 3aMELLEHHbIN HadTUN, 3aMeLleHHbIn HadpTunankun,
3aMeLleHHbIn  HadhTUNMOKCUAanKWm, 3aMelleHHbIA  HaTunankeHun, 3aMeLUEHHbIN
MUPUAVHUI, 3aMELUEHHbIA NMUPUAWHUNANKWAN, 3aMEeLEeHHbIN  NUPUANHUNANKEHW,
3aMeLlEeHHbIA  NUPUAWMHUIMANKUHWI,  3aMELUEHHbIM  TUOMEHWN,  3aMELLEHHbIN
TMoeHNankun, 3aMmeLleHHbIN TUOEHUNANKEHUS, 3aMELLEHHbIN TUOEHUNANKUHUA,
3aMeLUEHHbIA  MHAOMWM, 3aMELLEHHbIN  XWUHOMWM, 3aMELUEHHbIA  U3O0XMHOMW,
3amelyeHHbin  2,3-aurngpo-1H-usonngon-2-un, sameweHHon 1H-uHgon-2-un  nnm
3amelleHHbIn  BeH3odypaH-2-un, rae  3amMelyeHHbIN  LUMKNoankurn, 3amMeLeHHbIN
LMKNoankunankvn, 3ameLleHHbI PeHun, 3amelleHHbIN PeHnnankun, 3ameLleHHbIN
dbeHoKCmankun, 3ameLyeHHbln  PEeHUNUMKNoanknn, 3aMeLleHHbIn eHunankennn,
3amMeLlleHHbIN PEHUNANKMHWA, 3aMELLEHHbIN HaTUN, 3aMeLUEHHbIn HadpTunankun,
3aMeLleHHbIn  HadbTUNMOKCUAanKuM, 3amMelleHHbId HaTunankeHun, 3amMeLleHHbIN
MAPVUAMHUI, 3aMELUEHHbIA NUPUAWHUNANKWAN, 3aMELWEHHbIN  NUPUANHUNANKEHW,
3aMeLlleHHbIA  NUPUAWHUNANKUHWI,  3aMELUEHHbIM  TUOMEHWN,  3aMELLEHHbIN
TMOEHMNAnNKWM, 3aMeLLEHHbIN TUOMEHNNANKEHUS, 3aMELLEHHbIN TUOEHUMNANKUHUA,
3aMeLUEeHHbIA  MHAOMWM, 3aMELWLEHHbIN  XWMHOMWM, 3aMELUEHHbIA  WU30XMHOMW,
3ameleHHbin  2,3-aurmapo-1H-nsonHaon-2-un, 3ameweHHbin  1H-uHaon-2-un  w
3aMelLieHHbIN BeH3odypan-2-un 3amelleHbl RY, R® n R?;

R? npeactaBnsieT coboi 3aMeLLeHHbIi (DEeHUn, 3aMeLLeHHbI MUPWUAUHWR,
3aMeLleHHbIN NUPPONUA, OKCOAUMMAPOMUPUAVHUIT UMK 3aMEeLLEHHbIN TUOMEHUN, rae
3aMeLleHHbIn  (PEHWM, 3aMELUEHHbIN NUPWAMHWA, 3aMELUEHHbIN  NUPPONUI U

3ameLLieHHbIN TnodeHun samelleHsl R, R n R';
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Y npeacraensiet coboit -OC(O)-, -NR*C(O)-, -C(O)-, -S(O),-, N—N

DS
unm N—N :

A npegcrasnseT cobon -N- nnn CH-;

W npeacrasnset cobon -O-, -S-, -NR®-, -C(O)-, -S(0).- nnm -CR*R*-;

R® n R* HesaBucumoO BbIOpaHbl U3 H, atoma ranoreHa, ankuna v 4yknoankuna;
R® 1 R® HezaBucuMO BbIBpaHbl U3 H, ankuna u uMknoankuna;

R’, R® n R® HesaBucumo BbiBpaHbl W3 H, ankuna, ruapokcuankuna,

ranoreHankuna, rmapokcuranoreHankmna, Lymknoankuna, Luknoankmnankmna,

LMKNoanknnankokcu, LMKNOAanKoOKCH, LuMKnoankokcuankmna,
LUuMknoankunankokcuankmna, anKoKCH, ankokcuankuna, ranoreHankokcu,
ankokcuranoreHankmna, ANKOKCUANKOKCH, ankoKkcunankokcuankuna, q)eHmna,

3ameLleHHoro deHnna, NMpUaAnHUNG, 3ameLleHHOro NMUPUAMHWNG, atoMa rarnorexa,

TMAPOKCHU, UunaHo, ankuncynedanuna, ranoreHankuncynbgaHmna,
LMKnoankuncynbgaHmna, ankuncynbuHuna, ranoreHankuncynbpuHnna,
LMKnoankuncynb@uHmna, ankuncynedgoHnna, ranoreHankuncynbpoHmna,

LMKNoankuncynbgoHuna, 3ameLleHHoro ammHocynboHuna, 3amMeLyeHHOro amMmmHo u
3aMELLEeHHOro amuHoankuna, rae 3amMelleHHbIM aMWHOCYINbMOHWM, 3aMEeLLEHHbIV
aMUHO M 3aMELLEHHbIN aMMHOArKun 3amelleHbl Ha aTtome asoTa 3aMecTUTENsMU B
KOnuM4yecTBe OT OJHOrO A0 ABYX, He3aBUCMMO BbiOpaHHbIMM K3 H, ankuna,
Uuknoankuna, Uuknoankunankmna, rMapoKcnankuna, ankokcuankuna,
ankunkapboHuna W uyuknoankunkapboHuna, WM rae  3amMeLlieHHbIn  PeHun wu
3aMELLEHHbIN NMUPUAMHUN Heobs3aTeNbHO 3aMeLleHbl 3aMEeCTUTENSIMU B KONUYECTBE
OT OAHOrO A0 TPEeX, He3aBUCUMO BbIOpPaHHbIMM W3 ankuna, aroma ranoreHa,
ranoreHarnkuna, ankokCu 1 ranoreHankokey, rae no MeHbluen mepe oauH ns R’ R® un
R® npeactasnset coboit He H;

R npeacTtaBnsieT cobol 3amMeLleHHbI aMUHOCYMbGOHUM, anKoKCMKapBoHu,
ankunkapOboHMNaMUHO, ankMNcynbPOHMNAMUHO, 3aMELLEHHbIN aMuHO, kapbokew,
LMaHo, rmapoKC Unn TETPa3onNu, r4€ 3amMeLLEHHbIN aMMHO 3aMELLEH Ha aToMme asoTa
3aMeCTUTENSMWN B KONMYECTBE OT OAHOrO AO ABYX, HE3aBUCMMO BblOpaHHbIMK 13 H,

ankumna, yuknoankuna, yuknoankumnankmna, rugpokcunankmna n ankokCunankmna,
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R" n R'? nesaBncumo BbiGpaHbl M3 H, ankuna, Luknoankuna, ankokcu, atoma
ranoreHa v ranoreHankuna;

m, N, p U q HeE3aBUCUMO BbiBpaHbl 13 1 nnn 2;

NN nx papmaleBTUYECKN NPUEMMNEMbIE COMW.

2. CoepuHenve no n. 1, rae R' npeacraBnsieT coboli 3ameLLeHHbIN deHun,
3aMeLleHHbIn  heHunankun, 3amMeLlleHHbIn eHMnankeHun, 3amelleHHbIn HadTun,
3aMEeLLEHHbIN UHAOMWI, 3aMELLEHHbIN XUHOMWI WUNU 3aMELLEHHbIA U3OXUHONWM, rae
3aMeLleHHbIn  OeHUn, 3amelleHHbIn eHunankun, 3amelleHHbIn deHnnankenun,
3aMeLleHHbI HaddTUM, 3aMeLLeHHbIA NHAOMWM, 3aMEeLLEHHbIN XMHOMUMN U 3aMELLEHHbIN

nsoxuHonun 3ameLleHsl RY, R® n R®.

3. CoeguHenne no n. 1 wunm 2, rae R' npeacrasnsier cobon deHunankvn,

3ameleHHbIn R, R® n R®.

4. CoeauHenve no mobomy m3 n.n. 1-3, rae R' npeacrasnser coboit 3,5-

anxnop6eHsnn, 4-TpnTOPMETOKCNOEH3NN UNK 4-TPUPTOPMETOKCUDEHUNITAI.

5. CoeavHeHne no mwbomy u3 n.n. 1-4, rae R? npeacrasnsier coboii
3aMeLleHHbIn PEeHMN UNN 3aMELLEHHbIA NMUPUAWHWUN, T4e 3aMELLEHHbIA eHUn wu

3ameLLeHHbIN nupuanHnn samellerbl R’ R n R™

) IVHEHWE MO N My n3 n.n. 1-5, ra npeacraBngaeT " HUR,
6. Coe, eHue no nwbdo 3 1-5 e R? npeacra eT cobo e

3ameleHHbIn R, R n R™,
7. CoeaguHenne no mwobomy us n.n. 1-6, rae R? npeacraenser coboi 4-
aMUHOCY b OHMNGEHWN, 3-hTOop-4-aMmmHOCYNbOHUN(EHUN, 3-

aMUHOCYNbMOHUNNMUPUANH-6-UN UK 2-aMUHOCYNbOHUNNINPUANH-5-Un.

8. CoeguHenne no nobomy n3 n.n. 1-7, rae Y npeacrasnset cobon -OC(O)-
unu -C(O)-.

9. CoeavHeHue no nobomy u3 n.n. 1-8, roe A npeacraensiet cobom -N-.
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10. CoepunHenune no nmobomy u3 n.n. 1-9, roe W npeacraesnser cobon -C(O)-
nnum -S(0),-.

11. CoeguHenune no nwbomy uns n.n. 1-10, rae W npeacrasnset cobon -C(O)-.

12. CoeavHeHue no mobomy w3 n.n. 1-11, rae R’, R® u R® Hesasucumo
BbIOpaHbl M3 H, anmKkoKCW, ramoreHankoKcu, atoma ranoreHa, ankuncynbdoHuna u
heHVna, 3aMeLLEeHHOro OfHUM aTOMOM ranoreHa, v rae no MeHbLUeR Mepe oauH 13 R,

R® u R® npepcraensiet coboit He H.
13. CoeguHenne no nobomy m3 n.n. 1-12, rae R’ npeacrtasnsieTr coboi
ankoKCW, ranoreHankokCu, aTtoMm ranoreHa unv eHun, 3ameLleHHbIA O4HUM aTOMOM

ranoreHa.

14. CoepuHenne no nobomy w3 n.n. 1-13, rae R’ npeacrtasnseTr coboi

ranoreHankokCum 1Uim atom ranoreHa.

15. CoeavHeHue no nobomy u3 n.n. 1-14, rae R® npeacrasnser cobon H, atom

rarnoreHa unu ankuncynboHuU.

16. CoepuHeHve no nobomy m3 n.n. 1-15, rae R® npeacrasnset coboit H unu

aTtomM ranoreHa.

17. CoepmHeHue no nodomy us n.n. 1-16, rae R® npeacrasnset coboit H.

18. CoeauHenve no nmobomy us n.n. 1-17, roe R' npeacrasnser coboi

aMUHOCYINbGOHMI.

19. CoeanHenvne no nobomy u3 n.n. 1-18, rae R" n R' HezaBncumo BbiBpaHbI

13 H, ankmna n atoma ranoreHa.

20. CoeavHenune no nobomy u3 n.n. 1-19, rae R" n R'™ HesaBmcumo BbiGpaHb!

n3 H n atoma ranoreHa.
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21. CoeguHeHmne no nobomy ms n.n. 1-20, rae m u n pasHbl 1.
22. CoepuHenune no nobomy ns n.n. 1-21, rae m, n, p u q pasHbl 1.

23. CoeguHernune no nwobomy mns n.n. 1-22 popmynsl (la)

H2
)
%O

(1) .

24. CoeguHeHve no mobomy u3 n.n. 1-23, BbibpaHHOEe K3 cneayroLmx
COeVHEHUN:
(3aR,6aS)-3,5-auxnopbeHsnn-5-(4-(N-
mMeTuncynbtamonn)beHsounn)rekcarmgponmppono[3,4-clnnppon-2(1H)-kapbokcunar,
(3aR,6aS)-3,5-guxnopbeHsnn-5-(5-
rmapokcunukonuHoun)rekcarugponuppono[3,4-clnuppon-2(1H)-kapbokecnnar;
(3aR,6a8)-3,5-guxnopbeH3un-5-(4-rugpokcmbeHsoun)rekcarnaponmpponol3,4-
c]nuppon-2(1H)-kapbokcunar;
TpaHc-3,5-guxnopbeHaun-2-(4-cynbhamonnbeHsounn)rekcarnapo- 1H-
nuppono[3,4-clnupuaunH-5(6H)-kapbokcunar;
(3aR,6aS)-3,5-auxnopbeHsnn-5-(5-cynbamonntnogeH-2-
kapboHun)rekcarngponnppono|[3,4-clnnppon-2(1H)-kapbokcunar;
(3aR,6aS)-3,5-auxnopbeHsnn-5-(4-
cynbamounbensounn)rekcarmgponnpponol3,4-clnnppon-2(1H)-kapbokcunar;
(3aR,6aS)-3,5-auxnopbeHsnn-5-(4-ammHobeH3oun)rekcarngponnppono[3,4-
clnmnppon-2(1H)-kapbokcnnar;
(3aR,6aS)-3,5-auxnopbeHsnn-5-(5-ammHonmkonuHonn)rekcarngponuppono[3,4-
clnmnppon-2(1H)-kapbokcnnar;
(3aR,6aS)-3,5-auxnopbeHsnn-5-(4-unanobeHsonn)rekcarngponmppono[3,4-

clnmnppon-2(1H)-kapbokcnnar;
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(3aR,6aS)-3,5-guxnopbeHsnn-5-(4-
(meTokcukapboHun)beHsonn)rekcarngponnppono[3,4-clnnppon-2(1H)-kapbokcunar;
4-{(3aS,8aR)-6-[(E)-3-(4-TpudpTopmeTokcudeHmn)-akpunonn]-
okTarmaponunppono[3,4-dlasennH-2-kapboHnn}-6eH3oncynbpoHamMmna;
(3aS,6a8S)-5-(3-pT0op-4-cynbhamonnbeHsounn)-rekcarngpo-nnpponol3,4-
clnnppon-2-kapOoHOBOW KUCMOTbI 4-TPUPTOPMETOKCUOEH3MMNOBLIN 3Up;
(3aS,6a8S)-5-(6-okco-1,6-gurngponmpunaunH-3-kapboHun)-
rekcarngponuppono[3,4-clnuppon-2-kapboHOBOW KUCNOTbI 4-
TPUPTOPMETOKCUBEHINNOBLIN 3chUp;
(3aS,6aS)-5-(5-cynbhamonnnupuiunn-2-kapbonnn)-rekcarnaponuppono[3,4-
clnnppon-2-kapboHOBOM KUCMOThI 4-TPUPTOPMETOKCUOEH3MMNOBLINA 3¢PUp;
(3aS,6aS)-5-(1-meTunn-4-cynspamounn-1H-nnppon-2-kapboHun)-
rekcarngponuppono[3,4-clnuppon-2-kapboHOBOW KUCHOTLI 4-
TPNPTOPMETOKCUBEHINNOBBIN 3ChUp;
(3aS,6aS)-5-(1-meTunn-5-cynspamonn-1H-nnppon-2-kapboHun)-
rekcarngponuppono[3,4-clnuppon-2-kapboHOBOW KNCNOTLI 4-
TPNPTOPMETOKCUBEHINNOBBIN 3ChUp;
(3aS,6aS)-5-(6-cynbamonnnupuant-3-kapboHnn)-rekcarngponuppono[3,4-
clnnppon-2-kapboHOBOM KUCMOThbI 4-TPUPTOPMETOKCUOEH3NMNOBLIN 3CPUp;
(3a8S,6aS)-5-(5-rugpokennupngnH-2-kapboHun)-rekcarngponuppono|[3,4-
c]nuppon-2-kapBboHOBOW KNCNOTbI 4-TPUDTOPMETOKCMOEH3NNOBLIN 3UP;
(3aS,6a8)-5-(4-rnapokcnbeHsomnn)-rekcarngponmppono[3,4-clnuppon-2-
kapOOHOBOW KUCNOTbI 4-TPUDTOPMETOKCUOEH3NMOBLIN 3hUp;
(3aR,6aS)-3,5-auxnopbeHsnn-5-(4-
ayetammgobeHsoun)rekcarugponuppono[3,4-clnuppon-2(1H)-kapbokcunar;
(3aR,6aS)-3,5-guxnopbeHsnn-5-(5-
ayeTammgonukonuHoun)rekcarngponupponol3,4-clnuppon-2(1H)-kapbokcunar;
(3aR,6aS)-3,5-auxnopbeHsnn-5-(4-
cynedamounndgerHuncynshoHun)rekcarngponmpponol3,4-clnuppon-2(1H)-
kapbokcunar,
(3aR,6aS)-3,5-guxnopbeHsnn-5-(4-(1H-Tetpason-5-

un)6enHsoun)rekcarngponunppono[3,4-clnuppon-2(1H)-kapbokemnar;
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4-((3aR,6aS)-5-((3,5-auxnopbeHsnnokcn)kapboHun)okTarngponmppono[3,4-
clnnppon-2-kapboHnn)beH3onHas KucnoTa;

(3aR,6aS)-3,5-guxnopbeHsnn-5-(5-
(meTuncynbgoHamuao)nnkonnHoun)rekcarng ponuppono[3,4-clnuppon-2(1H)-
kapbokcunar;

(3aS,6a8S)-5-(4-cynbamonnbeHnsoun)-rekcarmgponuppono[3,4-clnnppon-2-
kapOOHOBOW KUCNOTbI 3-XM0p-5-MeTaHCynbOHUNBEH3NNOBLIN 3Up;

(3aR,6aS)-5-(4-cynbtamonnbeHsonn)-rekcarnaponmppono[3,4-clnmppon-2-
kapboHOBOW KUCNOTbI 2-hTOP-4-TPUDTOPMETOKCMOEH3NMNOBLINA 3CPUP;

(3aR,6aS)-5-(4-cynbtamounnbeHsonn)-rekcarnaponnppono[3,4-clnmppon-2-
kap©OoHOBOW KUCNOTbI 4-TPUHTOPMETOKCU-BEHINNOBLIN 3UP;

(3aS,6aS)-5-(4-cynbpamounnbeHnsoun)-rekcarmgponuppono[3,4-clnuppon-2-
kap©OOHOBOW KUCNOTbI 4-TPUTOPMETOKCUOEH3MMNOBLIN 3¢hUp;

4-{(3aR,6aR)-5-[3-(4-TpndTOPMETOKCUD EHMN)-NPONMUOHUN]-
rekcarngponunppono[3,4-clnuppon-2-kapboHun}-6eHsoncynspoHammua;

4-{(3aR,6aR)-5-[(E)-3-(4-TpuhTopmeTOKCUPEHUN)-akpunonn]-
rekcarngponunppono[3,4-clnuppon-2-kapboHun}-6eHsoncynspoHamua;
4-[(3aR,6aS)-5-(4-nsonponokcnHadTanunH-2-kapboHnn)-
rekcarngponunppono[3,4-clnuppon-2-kapboHnn]-6eH3oncynedoHamng;
4-{(3aR,6aS)-5-[1-(2,2,2-TpndTOP3ITOKCN)-N3OXUHONMNH-3-kapOOoHMN]-
rekcarmaponunppono[3,4-clnnppon-2-kapboHnn}-6eH3oncynboHamMna;
4-[(3aR,6aS)-5-(1-meTtun-5-tpnctopmeTokcn-1H-nHgon-2-kapb oHmn)-
rekcarngponuppono[3,4-clnuppon-2-kapboHmnn]-6eH3oncynsoHamng;
4-[(3aR,6aS)-5-(4-1n30npOnOKCUXMHONMH-2-KapOoHWn)-rekcarngponmppono([3,4-
clnmnppon-2-kapboHnn]-6eH3oncynsdoHamna;
4-[(3aS,6aR)-5-(4'-xnopaundernn-4-kapboHnn)-rekcarnaponnpponol3,4-
clnmnppon-2-kapboHnn]-6eH3oncynsdoHamna;
4-{(3aS,6aR)-5-[3-(2-pTOpP-4-TPNHTOPMETOKCUDEHWNIN)-NPONUOHNN]-
rekcarngponunppono[3,4-clnuppon-2-kapboHun}-6eHsoncynsdoHamua;
4-{(3aS,6aR)-5-[3-(4-TpndTOPMETOKCUDEHUN)-NPONUNOHNN]-

rekcarngponunppono[3,4-clnuppon-2-kapboHun}-6eHsoncynsdpoHamua;
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4-((3aR,6aR)-5-(3-(2-dpTop-4-
(TpudpTopMmeTOKCH)heHMN)NponaHoun)okTarngponuppono[3,4-clnnppon-2-
kap6oHun)beHsoncynsoHammng;
(+)-TpaHc-3,5-guxnopbensunn-2-(4-cynspamonnbeHsonn)rekcarngpo- 1H-
nuppono[3,4-clnnpuaunH-5(6H)-kapbokcnnar;
(-)-TpaHc-3,5-auxnopbeHsnn-2-(4-cynsamonnbdeHsounn)rekcarngpo-1H-
nuppono[3,4-clnupuaunH-5(6H)-kapbokcunar;
(3aS,6aS)-5-(2-pT0op-4-cynbdamonnbeHsounn)-rekcarngponmppono[3,4-
clnnppon-2-kapboHOBOM KUCMOThI 4-TPUPTOPMETOKCUOEH3MMNOBLINA 3PUP;
ammg 5-{(3aR,6aR)-5-[3-(4-TpnTOpMETOKCUDEHNN)-NPONMMUOHUN]-
rekcarngponuppono[3,4-clnuppon-2-kapboHnn}-nnpuamnH-2-cynbOHOBOM KUCMNOThI;
5-((3aS,6aS)-5-(4-3TOKCUXMHOMNMH-2-kapboHun)okTarngponnppono[3,4-
clnnppon-2-kapboHun)nnpnanH-2-cynboHamma;
(3aS,6aS)-5-(3-pTOp-4-cynbdamonnbeHsoun)-rekcarngponmppono[3,4-
clnnppon-2-kapboHoBOK KNUCMOTbI 4-unaHo-2-(2,2-aUMeTUNNPONUOHMUIAMMNHO)-
6EH31MMNoBbIN 3UP;
(3aS,6aS)-5-(6-cynbhamonnnupuint-3-kapboHnn)-rekcarngponuppono[3,4-
clnnppon-2-kap6oHoBou KMUCROTbI 4-ynaHo-2-(2,2-guMeTUNNPONUOHMUIAMMNHO)-
6EH3MMNoBbIN 3GKP;
(3aS,6aS)-5-(4-cynbamonnbeHsonn)-rekcarnaponmppono[3,4-clnuppon-2-
kapBOHOBOW KMCNOTbI 4-UnaHo-2-(2,2-4MMETUNNPONMOHUNAMUHO)-BEH3NNOBbIN 3PUP;
(3aS,6a8S)-5-(2-pT0Op-4-cynbdhamonnbeHsounn)-rekcarngponmppono[3,4-
clnnppon-2-kapboHoBOM KUCMOTbI 4-unaHo-2-(2,2-aUMEeTNNNPONUOHMNIAMMNHO)-
6EH3MMNoBbLIN 3UP;
(3aS,6aS)-5-(5-cynbhamonnnupuiunn-2-kapbonnn)-rekcarnaponuppono[3,4-
c]nnppon-2-kapboHoBOM KNUCMOTbI 4-unaHo-2-(2,2-aUMeTUNNPONUOHNNAMMNHO)-
B6EH31MNoBbLIN 3UP;

N Mx bapmaLeBTUHECKU NPpUeMNemMbIe COomnu.

25. CoeguHeHve no mwobomy u3 n.n. 1-24, sbibpaHHOE K3 cneayroLmx
COeHEHUN:
(3aR,6aS)-3,5-auxnopbeHsnn-5-(4-

cynbamounbensounn)rekcarmgponmppono[3,4-clnnppon-2(1H)-kapbokcunar;
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(3aS,6aS)-5-(3-pTOp-4-cynbdamonnbeHsoun)-rekcarngponmppono[3,4-
clnnppon-2-kapboHOBOM KUCMOTbI 4-TPUPTOPMETOKCMOEH3NMNOBLIN 3CPUp;
(3aS,6aS)-5-(5-cynbhamonnnupuant-2-kapboHunn)-rekcarngponuppono[3,4-
c]nuppon-2-kapboHOBOW KNCNOTbI 4-TPUNPTOPMETOKCMOEH3NNOBLIN 3GUP;
5 (3aS,6a8S)-5-(6-cynbhamomnnupuant-3-kapbonnn)-rekcarngponuppono[3,4-
clnnppon-2-kapOoHOBOW KUCMOTbI 4-TPUPTOPMETOKCUOEH3MMNOBLINA 3hUp;
(3aS,6a8S)-5-(4-cynbpamonnbeHnsoun)-rekcarmgponuppono[3,4-clnnppon-2-
kapOOHOBOW KUCNOTbI 4-TPUTOPMETOKCUOEH3NMOBLIN 3¢PUp;
4-{(3aR,6aR)-5-[3-(4-TpndTOopMETOKCUEHMNM)-NPONMOHUN]-
10  rekcarngponuppono[3,4-clnuppon-2-kapboHnn}-6eH3oncynbdoHamua;
(3aS,6aS)-5-(5-cynbhamonnnupuiunn-2-kapbonnn)-rekcarngponuppono[3,4-
clnnppon-2-kapboHoBOM KNCNOTbI 4-unaHo-2-(2,2-aUMeTUNNPONUOHMNIAMMNHO)-
BGEH31MNoBbIN 3UP;

N nx bapmaLeBTUHECKU NpUeMeEMbIE COMU.

15
26. Cnocob nony4yeHua coeauHeHus no nwbomy m3 n.n. 1-25, Bknovarowmn
B3anMOAENCTBME coegunHeHns chopmynbl (Il) B npucyTCTBUM CO€AMHEHUST POPMYnbI
(), rae R', R4, A, W, m, n, p 1 q SBNSIOTCH TakKUMW, KaKk OrnpeAeneHo Bbiwe, Y
npeacrasnset cobon -OC(O)-
R’ j\
o N/\>
o m 2 \QN o m 2
A qiy f
H —W > Y— —W
1/
q n R q n
20 (n ()
27. CoepnHenne no nwbomy w3 n.n. 1-25, npumeHsemoe B KadvecTse
TepaneBTUYECKN aKTMBHOrO BELLeCTBa.
25 28. PapmayeBTryeckasa KOMNo3nyusa, coaepallyas coeauHeHme no nodomy us

n.n. 1-25 n TepaneBTNYECKN MHEPTHLIN HOCUTENMb.
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29. lNMpumeHeHne coeanHeHnsa no nwobomy M3 n.n. 1-25 gns nedeHns unu
NPOPUNaKTUKM NaTONOrMYECKMX COCTOSIHUA MOYEK, MaTonoOrM4yecknx COCTOSHUN
neyeHun, BocnanuTenbHbIX COCTOSHUN, NAaTONOMMYECKNX COCTOSHUN HEPBHOW CUCTEMBI,
hunbpoTryeckmx 3aboneBaHnn U OCTPOro U XPOHMHECKOrO OTTOPXKEHNS TpaHcnnaHTarTa

opraHa.

30. CoegnHenune no nwobomy u3 n.n. 1-25 ans neyeHus nnn NPoOPUNAKTUKA
NaTtonorM4yeckMx  COCTOSSHMM  MNOYEK,  NaTONOrM4YeckMX  COCTOSIHUA  MEYEHMN,
BOCMAnNUTENbHbIX COCTOSIHUMW, NaTOMOrM4YeCcKMX COCTOSHUA HEPBHOW CUCTEMBI,
hubpoTryecknx 3aboneBaHnn n OCTPOro U XPOHUYECKOTO OTTOPXKEHUSA TpaHCHNnaHTaTa

opraHa.

31. TlNpumeHeHne coeguHeHua no nwobomy m3 n.n. 1-25 ans nony4yeHus
NEKapCTBEHHOrO CpeacTBa ANda  JleYeHMs WM NPOoPUNaKTUKUW  NaTonornyeckmnx
COCTOSIHUA NOYEK, NaTONOrMYECKNX COCTOSTHUW MEeYeHU, BOCNanuTerbHbIX COCTOSHUN,
NaToNoOrMYECKNX COCTOSIHUM HEPBHOW CUCTEMBbI, HUBpoTUYeckux 3abonesaHun u

OCTPOrO M XPOHUYECKOro OTTOPXKEHUS TPaHCNNaHTaTa opraHa.

32. Cnocob neveHus unu NPoUIakTUKA NaTonormyeckux COCTOSHUA MOYEK,
NaTonorn4eckux COCTOSHMN MNEeYEeHW, BOCManuTEenbHbIX COCTOSIHUWA, MNaTonorn4yeckux
COCTOSIHUA HEPBHOW CUCTEMbI, PUOPOTMYECKMX 3aboneBaHUA U OCTPOro U
XPOHUYECKOrO  OTTOPXKEHUS  TPaHCNMaHTata opraHa, BKMNOYaloWUA  BBEAEHUE

3 PEKTUBHOrO KONMYECTBa coeguHeHns no nobdomy ns n.n. 1-25.

33. CoeaunHeHrne no nobomy 13 n.n. 1-25, nonyyeHHoe cnocobom no n. 26.

34. N306peTeHne, packpbITOe BbiLLe.
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