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CIIOCOB MMOJYYEHHUSI SHAHTHOMEPHO-OBOT' AIIIEHHBIX
N30KCA30JIMHOBBIX COEANHEHUN — KPUCTAJLTMYECKUA TOJIYOJbHBINA
COJIBBAT(S)-A®OKCOJIAHEPA

Ob6acTb TEXHUKH, K KOTOPOH OTHOCHTCS H300peTeHHe
B HacrosimemM u300peTeHHHM OMUCAHBI CTEPEOCEJEKTHBHBIE CIIOCOOBI IMOJIyUYEHHSI
M30KCA30JIMHOBBIX COSTUHEHUMN, OOOTALIEHHBIX OXHHM YHAHTHOMEPOM. Takke OMMCaH HOBBIA
KPHUCTAJUTMUECKUI TOJNYONbHBIH codbBar (S)-adokconmanepa, MONyUeHHBIH crocodbaMu 1o
HacrosmeMy u3o0pereHur0. B HactosimeM HM300peTeHHWH OMUCaHBI TAKXKE€ HOBBIE XMHUHOBBIE
XUpPAJIbHbIE KATAJIU3aTOPbl MeXK(PA3HOr0 TMEepeHoca U CHOCOOBI  TMOJNYYEHHST  HOBBIX
KaTaJu3aToOPOB.
IIpeamecTByromuii ypoBeHb TEXHHKH
JKvBoTHBIE, TakMe Kak MJICKONHMTAIOIINE M MTHIBl, YacTO BOCHPUHUMYHUBBEL K
napasuTapHeiM uH(pectanusm/mHpekunsM. Takue mnapasuTbl MOTYT OBITH 3KTONAPA3HTAMH,
TAaKUMH KaK HACEKOMbBblE, M OHHAONAPA3UTAMH, TAKHNMHM KaK HEMAaToAbl M JpPYTHe YEepBH.
OnomamHeHHbIE KUBOTHBIE, TaKW€ KaK KOIIKM M COOAKH, 4acTO MHPHUIHMPYIOTCS OJHUM HWIH
HECKOJIbKUMHU U3 CJIEAYIOLINX SKTOMAPa3UTOB!
- bnoxu (Hanpumep, Ctenocephalides spp., Takue xak Ctenocephalides felis v T.11.);
- mapasutudopmuble kiemu (Hampumep, Rhipicephalus spp., Ixodes spp.,
Dermacentor spp., Amblyoma spp. u T.11.),

- akapudopmabie kiemn (Hanpumep, Demodex spp., Sarcoptes spp., Otodectes spp., u

T.IL);

- By (Hanpumep, Irichodectes spp., Cheyletiella spp., Linognathus spp. u T.1.);

- MockuThl (Aedes spp., Culex spp., Anopheles spp. ut.1.);, u

- myxu (Hematobia spp., Musca spp., Stomoxkcus spp., Dermatobia spp., Cochliomyia
Spp. M T.IL).

brnoxu sBisitoTcst 0cOOEHHOI TPOOJIEMOi, TTOTOMY YTO OHH HE TOJBKO OTPULIATENbHO
BO3JICHCTBYIOT Ha 3/0POBbE JKUBOTHOTO MJIM YEJOBEKA, HO TAaKXK€ BBI3BIBAIOT OOJIBIION
NICUXOJIOTHUYECKUI cTpecc. bomee Toro, Onoxm Takke NEPENAOT KUBOTHBIM U JIFOISM
NAaTOTE€HHbBIE areHThI, TAKUE KaK JIEHTOUHbIH 4epBb (Dipylidium caninum).

CxomubiM 0Opa3zom aiisi (PU3HUYECKOrO W/WJIHM MCUXOJIOTUYECKOTO 30POBbsI JKUBOTHOTO
WM 4YeJIoBeKa Takke BpeaHbl kiemu. OpHako, Hambojee cepbe3Has mpoOjieMa, CBsI3aHHAs C
KJIELIaMH, 3aKJII0YaeTcs B TOM, YTO OHH SIBJSIIOTCA IEPEHOCUYMKAMHU IAaTOT€HHBIX AareHTOB,

HeﬁCTBYIOIHI/IX KaK Ha .]'[IO)IeI‘/'I, Tak U Ha >KUBOTHBIX. OCHOBHBIE 60J'I€3HI/I, KOTOpbIE MOI'YyT
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nepenaBaThCsl KJIeLIaMH, BKIIOYaOT Ooppennos (Obonesnp Jlaiima, BwI3bIBaeMasi Borrelia
burgdorferi), 6abe3no3 (WaM NUPOIUIA3MO3, BBI3BIBAEMBbIH Babesia spp.) U PUKKETCHO3BI
(Hampumep, msATHUCTas Juxopaaka Ckamucteix rop). Knemu Takke BBIIENSIOT TOKCHHBI,
KOTOpbI€ BBI3BIBAIOT BOCMAJIEHUE MM Mapaiud y Xo3suHa. MHorma 3T TOKCHHBI MOTYT OBITH
(paTanbHBIMU 1151 XO3SIHHA.

AHAIOTUYHO,  CEeNbCKOXO3SICTBEHHbIE  JKMBOTHBIE  TaKK€  BOCIHPUUMYMBBI K
napasuTapHeiM WH(pecTanusM. Hanpumep, KpymHbIA pOrarbiii CKOT MOXKET CTaTh >KEPTBOU
O0MBLIOrO YKCa Mapa3uToB. JJOMUHUPYIOIIUM Mapa3suTOM KPYITHOTO POTaToOro CKOTA SIBJISTFOTCS
ke pona Rhipicephalus (Boophilus), ocobeHHO oTHOcsiuuecss K Buny microplus (ke
KOJIbYAThIN), decoloratus w annulatus. Knemu, Takue kak Rhipicephalus (Boophilus) microplus,
C TPYAOM TMONJAIOTCS KOHTPOJIKO, TaK Kak OHM JKUBYT Ha TmacTOMImax s
CENIbCKOXO35IICTBEHHBIX JKUBOTHBIX.

JKvBOTHBIE W JFOAM TAaKXKe CTPANAIOT OT SHAOMAPASUTHYECKUX HHQEKIUH, BKIFOYAs,
HanpHUMep, reJIbMUHTO3, BBI3BAHHBIX TPYIIION Mapa3sUTUYECKUX 4YepBeH, KIIaCCH(PHIMPOBAHHBIX
KaK LeCTOAbl (JICHTOYHBIE YEPBHU), HEMATOAB! (KPYIJIbIE YE€PBH) U TPEMATOIbI (IUIOCKUE YEPBH
WM COCAJBbIUKN). DTH Mapa3uThl HETATHBHO BIMSIOT HA NHTAHHE >KUBOTHOTO M HAHOCST
OonbLION 5KOHOMHUYECKUH YPOH INPH BBIPAIIMBAHWW CBHHEH, OBeL, JIOmaaeld W KPYIHOTO
pOraToro CKOTa, a TakX€ HETaTUBHO BIMSIOT HA JOMAIIHHUX >KUBOTHBIX M JOMAIIHIOK NTHULY.
Jlpyrue napasurbl, KOTOPbIE BCTPEYAIOTCS B KEJTyJOUHO-KUIIEYHOM TPAKTe KUBOTHBIX U JIFOAEH,
BKJIIOYAIOT TNpeactaBureneii pouga Ancylostoma, Necator, Ascaris, Strongyloides, Trichinella,
Capillaria, Toxocara, Toxascaris, Trichiris, FEnterobius, W mnapa3suToB, KOTOPBIE
OOHapy>KMBAIOTCS B KPOBU MJIM APYIUX TKAHAX M OpraHax, TaKUX Kak (QUIpUIHBIE YEpBH U
JOTNOJIHUTE IbHBIE KULIeuHble cTanuu Strogyloides, Toxocara u Trichinella.

HenaBHO ObLIO MOKAa3aHO, YTO M30KCA30JI- M M30KCA30JIMH-CONEPIKAIUE COETUHEHHSI
3¢ (eKTUBHBI MPOTHB MAPA3UTOB, KOTOPBIE MOPAXKAIOT KUBOTHBIX. Hanpumep, B marentax CIIA
7,964,204 u 8,410,153 (DuPont, 0b6a BKJIIOYEHBI B HACTOSILIUN TEKCT MOCPEICTBOM CCHIJIKH)
ONMHUCAaHBl M30KCA30JIMHOBBIE COCAMHEHUS, HMerIunue npuBeneHHy Hiwke @Popmyny (D),
KOTOPBIE MPOSIBISIFOT aKTUBHOCTD B OTHOLIEHUH SKTOMAPA3UTOB.
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OcobenHo AKTHUBHOE H30KCa30JIMHOBOE COEIMHEHNE, 4-[5-[3-xnop-5-
(Tpudropmermn)pennn]-4,5-aquruapo-S-(rpudropmerin)-3-u3okcazonui]-N-[2-okco-2-[(2,2,2-
TpUPTOPITHIT)aMHHO [3THI |- 1 -HadTamMHKapOOKCaMH,  W3BECTHO  IOJ]  HENaTeHTOBAHHBIM

Ha3BaHueM adokconanep. A(POoKconaHep HMEeT CIENYIOUYI0 XUMHYECKYIO CTPYKTYPY:
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Adoxconanep
Jlpyrue H30KCa30JUMHOBbIE COEIUHEHUs, KOTOpble IIOKa3ajld BBICOKYIO AaKTHBHOCTH
NPOTHUB TMAapa3UTHYECKUX HACEKOMBIX M MayKOOOpPa3HbIX, M3BECTHBI IOJ 3aNaTEHTOBAHHBIMHU
HasBaHmsIMU Qurypananep (cM. mateHT CIIIA 7,662,972, KOTOpPBIA BKIFOYEH B HACTOSIIIUI TEKCT
MOCPENCTBOM CChUIKH), caposanep (cM. mateHt CIIIA 8,466,15, KOTOpBIi BKIIFOUYEH B HACTOSLIHIA
TEKCT TIOCPEACTBOM CCBUIKH) U JoTwiaHep (cMmorpu, Hampumep, mareHT CIIIA 8,383,659,
KOTOPBIN BKJIFOUEH B HACTOALIUI TEKCT IMOCPEACTBOM CCBUIKH). CTPYKTYpPbI 3THX COECIUHEHUH

MOKa3aHbl HUXEC:
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Kpome Toro, B omyOiukoBaHHbIX 3asBkax Ha mareHT US 2010/0254960 Al, WO
2007/070606 A2, WO 2007/123855 A2, WO 2010/003923 A1, US7951828 & US7662972, US
2010/0137372 A1, US 2010/0179194 A2, US 2011/0086886 A2, US 2011/0059988 Al, US
2010/0179195 A1 u WO 2007/075459 A2, u B matente CIIIA 7,951,828 (Bce BKIIFOUEHBI B
HACTOSIIIUI TEKCT TMOCPEINCTBOM CCBUIKH) OIHMCAHBI PA3JIMYHbIE IPyrue MapasuTHLUIHBIE
H30KCa30JIMHOBBIE COETUHEHMSI.

B nanHO#i oOnacTh M3BECTHO, YTO M30KCA30JIMHOBBIE COEIUHEHMS, COZAEpIKaIlne
XUpaJbHBIA Y€TBEPTUYHBINA aTOM YIVIEPOAA, TAKON KaK aTOM YTIJIEpOJa, COCEAHUN C KUCIOPOIOM
B HM30KCA30JIMHOBOM IIMKJIE OINMHCAHHBIX BBILIIE COECAMHEHUH, UMEIOT MO0 MEHbIIEH Mepe /aBa
ONTUYECKUX H30Mepa (SHAHTHOMEPHI), MPEACTABIIOMUE COO0H 3epKaNbHbIe OTPAXKEHUS APYT
apyra. Kpome Toro, B ciydae OHMONOTMYECKM AKTUBHBIX COENMHEHWH WHOIZA OIUH W3
SHAHTHOMEPOB OoJyiee aKTHUBEH, YeM JIpyroii sHaHTHOoMep. Kpome Toro, B ciydae Ouonorudecku
AKTHBHBIX COEIMHEHWH MHOTAAa OJMH M3 JHAHTHOMEPOB MeEHee TOKCHUYEH, 4YeM Jpyroi
sHaHTHOMep. IloaToMy B Cilyuae ONTHYECKU AKTUBHBIX COEAMHEHUH >KeNaTeNbHO NPUMEHSTh
SHAHTHOMEp, SIBISIOIUICA Oojiee AKTUBHBIM M MeEHee TOKCHYHBIM (3yToMmep). OmHako,
BbIZICJIEHHE HauboJiee aKTUBHOTO YHAHTHOMEPA U3 CMECU MOXKET OBbITh JOPOTMM U MPUBOIUT K
YTHJIH3ALH A0 TOJOBUHBI TIOTYYEHHOTO PALIEMHUYECKOTO MPOAYKTA.

Omnwmcanbpl crocoObl  TMOJYYEHUS ONPEAENIEHHbIX HM30KCA30JIMHOBBIX — COEIUHEHHH,
OOOTaIeHHBIX SHAHTHOMEPOM, C NMPUMEHEHHEM HEKOTOPBIX MeX(a3HbIX KaTalH3aTOpPOB Ha
OCHOBE IIMHXOHOBBIX anmkanonnoB. Hampumep, B US 2014/0206633 Al, US 2014/0350261 Al,
WO 2013/116236 A1 u WO 2014/081800 A1 (BKJIFOUYEHBI B HACTOSLIMHA TEKCT MOCPEICTBOM
CCBUIKH) OITMCAaH CHHTE3 HEKOTOPBIX M30KCA30JMHOBBIX ACHCTBYIOIIUX BEIIECTB, 0OOTalEHHBIX
SHAHTHOMEPOM, C TIPUMEHEHHEM MeX(]a3HbIX KaTaJIn3aTOPOB HA OCHOBE LIMHXOHOBBIX
ankanonnoB. Kpome toro, B padore Matoba et al., Angew. Chem. 2010, 122, 5898-5902 onucan
XUPAIbHBIH CHHTE3 HEKOTOPBIX IMECTHIHMAHBIX H30KCA30JMHOBBIX EHCTBYIOIINX BEIIECTB.
OnHako, B YKa3aHHBIX JOKYMEHTaxX HE OMMCAHbl CHOCOObI M KaTajM3aTOpbl, OMHCAHHBIE B

HaCTOAIIEM TCKCTEC.



BruroueHue nocpeacTBOM CCHLIKH

JxoOn1e BBIICYTIOMAHYTBIC 3asABKU W BCC NOKYMCHTDBI, ITIPOLIUTUPOBAHHBIC B HUX HJIK B
X04€ UX paCcCMOTpPECHUA ((()IOKYMGHTI:;I, NpoOLHUTUPOBAHHBIC B SaﬂBKe»), U BCC NOKYMCHTBI HJIN
CCBUIKH B JOKYMECHTAX, NPOUUTHUPOBAHHBIX B 3asBKEC, U BCC NJOKYMCHTDLI, IIPOLUTUPOBAHHBIC UJIA
YIIOMHMHAeMble B HACTOSIIEM JOKYMEHTe («IOKYMEHTBI, NPOLUTUPOBAHHBIE B HACTOSIIEM
JIOKYMEHTE»), M BC€ JOKYMEHTBI, IPOLUTHPOBAHHBIE WM YIOMSHYTble B JIOKYMEHTAX,
NPOLMTHPOBAHHBIX B HACTOSIIEM JOKYMEHTE, BMECTE CO BCEMU MHCTPYKLMSMH IPOU3BOIUTEIIS,
OMUCaHUAMH, TCXHUYCCKUMHU OIMMUCAHUAMU HU3OCJINA U TCXHOJIOTMYCCKUMHA KapTaMu IJId JIFOOBIX
MPOAYKTOB, YIIOMAHYTBIX B HACTOAIIEM OOKYMCHTC, WUJIU B JII000M AOKYMEHTE, BKJIIFOUYCHHOM
MoCpeaACTBOM CCBUIKHM B HaCTOfIH_II/Iﬁ AOKYMEHT, BKJIFOUCHBI B HaCTOSIH_II/Iﬁ JOKYMEHT
MnoCpeaACTBOM CCBUIKM W MOI'yT OBITb HCIIOJIB30BAHBI Ipu MPAKTUYCCKOM OCYIIECTBICHUN
U300peTeHMs.

[luTrpoBaHWe WM YIIOMHHAHUE KAaKOTO-THOO IOKYMEHTa B HACTOSIIEH 3asBKEe HE
SBJISIETCS] NPU3HAHUEM TOrO, YTO TAKOH NOKYMEHT PacCMaTpHUBAETCsl KaK MPeAIIeCTBYHOLIUN
YPOBEHb TEXHUKH ISl HACTOSIIIETO U300pETEHUSI.

KpaTkoe onucanue usodpereHus

Hacrosimee n3o0peTeHue kacaercsi CnocoOOB MOJIyYeHUs] SHAHTHOMEPHO OOOTaleHHBIX
MPOTUBOIAPA3UTAPHBIX M30KCA30JIMHOBBIX COGI[I/IHGHI/Iﬁ 1 HOBBbIX Me)K(I)aSHbIX KaTajin3aTopoBs,
KOTOpPBIE MOTYT MNPUMCHATBHCA B HAaHHBIX crnocobax. B OOHOM BapHUAHTE OCYLICCTBJICHUS, B
HACTOSIIEM M300pETeHHH OMNHMCaH CHOCO0 MOJy4eHHs H30KCA30JHMHOBOTO COEIHHEHMHS,

MMEIOLIEro MPUBEACHHYIO Hike ¢popmyay (1), koTopoe 00oraieHo OqHIM SHAHTHOMEPOM:

O""*—-.N

ey
rae B!, B2, B3, R!, Y u Q uMeror ykaszaHHble B HACTOAIIEM TEKCTe 3HAYEHHUs W TIe
3BE37I0YKA O3HAYAeT, 4YTO MAHHBIA aTOM YINEepoAa MpEACTaBlseT CcoOOil XHUpaIbHbIA
YETBEPTUYHBIN aTOM YIJIEPOa;

BKJTIOYAKO LM PEaKLUI0 coequHeHus1, nMmeroiero ¢popmyiy (1I):
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(IT)

rme B!, B2, B’ R, Y u Q umeror 3HaueHus, ykasauubie mna dopmynsr (I), ¢
TUAPOKCHUIIAMHUHOM B MPUCYTCTBUH BOAbI, OCHOBAHUA U XHUPAJBbHOI'O KaTaJIn3aTopa MG)K(baSHOI“O
nepeHoca, umeroriero Gopmyny (Illa) wmu (11b):
w H

(ITa) (IIIb)

rae R npexncrasisier coOoi apusl WM rerepoapuil, 3aMeIleHHbIH ONHOW MM OoJblue
apaJKOKCU-TPYIIIAMM, aMMHO-TPYMINAaMH, QJKWIAMUHO-TPYNIAMH WM  AHAIKUJIAMHHO-
rpynmamy, R’ mnpencraBiaser coboit arom Bomopoma wmmm Ci-Cs  ankokcu-rpymmy, W
MPECTABIAET COOOM STHJI MM BUHWJ, M X MPENCTABISAET COOOM MPOTMBOMOH, BKJIHOYAs
raJJOreHOBBIN, ME3WJIATHBIN, TO3WIATHBIN, TpUQIaT, OpO3UIATHBIA, HOHWIATHBIN, TPE3UITATHBINA
MPOTUBOKOH H T.II.

bbuto mokaszaHo, 4To (S)-3HAHTHOMEP MPOTHUBOMAPASHUTAPHBIX COENWHEHHH, WMEFOIINX
dopmyay (I), Oonee akTHBEH MPOTHUB SKTOMAPA3UTOB (Hampumep, OJOX U Kiemei), dyem (R)-
SHaHTHOMED. (S)-3HAaHTHOMEp ONMMCAHHBIX B HACTOSIIEM TEKCTE COSNUHEHHH 00pasyercst Kak
IJIaBHBIN MPOAYKT MPHU NMPUMEHEHNH Mek(a3sHOro karaimusaropa, uMeromuiero ¢opmyay (Illa), u
(R)-sHanTHOMEp OOpasyercs Kak riaBHbIN npoaykT npu npumenenuu (110b).

B npyrom BapuaHTe OCYIIECTBIEHHs] HACTOALIEr0 W300pETeHUs, B HACTOSIIEM
M300pETeHNH OMUCAH CIOCOO MOMyUEHHUsT H30KCa30JIMHOBOTO COEAMHEHHS, IMeroIero Gopmyy
IA, rae X!, X% u X kaxnblit He3aBUCUMO TpefcTaBsoT coboit H, ranoren, Ci1-Cs ankun um

C1-Cs ranorenankui, KoTopoe odorarueHo (S)-3HaHTHOMEPOM:



ZT
Iz
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BKJTIOYAKOIINI PEaKLUI0 CoequHeH s, umerotnero ¢opmyiny (IIA):

o)

FaC //CFs

1 \ H H
X N
o)

X3
(IIA)
rme X', X* mu X’ uMeT 3HaueHMs, yKa3aHHble Bbime s Qopmynbl IA, ¢
TMAPOKCUJIAMMHOM B MPUCYTCTBUM BOJBI, HECMEIUIMBAKOIIErOCS C BOAON OPraHUYECKOro
PaCTBOPHTENS, OCHOBAHMSI M XMPAJIbHOTO KATAIM3aTopa MeX(pa3sHOrO MEPEHOC, UMEKOIIETO
dopmyny (Ila):
W H

(Ila)

rae R mpencrasisier coboli apui WK rerepoapui, HeoOsI3aTeIbHO 3aMEIIeHHbBIN OIHON
wim  Oompme  C1-C3  ankOKCH-TPyNIaMy,  aMUHO-TPYIIAMH,  AJKHJIAMHHO-TPYTIIaMHU,

IVAJKWIAMUHO-TPYIIIIAMH MM apajKokcH-rpynmnamu, R’ mpencrasnser coOoil atom Bogopoaa
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wm C1-C3 ankokcu-rpyry, W npencrasiseT COOON STHJI WM BUHWI, U X TPEACTaBIISET
co0oii aHHOH.

B npyrux BapmaHTax OCYIECTBIIEHHs, B HACTOSIIEM H300pPETEHHUH OMHCAHBbI CIOCOOBI
NOJIy4EHHUs] YKa3aHHBIX HIDKE COSAMHEHUH, oOorameHHbIX (S)-5HaHTHOMEPOM, C IMPUMEHEHUEM

XUPAJTBHOTO KaTajauzaropa MexdasHoro nepeHoca, umerorero ¢popmyay (Illa):
o

/TCF,4

N
H

ZT

(S)-adbokcomanep
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(S)-pnypananep
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B npyrom BapuaHTe OCYLIECTBIEHHs HACTOSILNEr0 H300pETeHUs, H30KCA30JHHOBbBIE
coenuHenus, umeromue ¢Gopmyny (I), oboramennsie (S)->HAHTHUOMEPOM, TOJYYEHHBIE C
NPUMEHEHHUEM XUPAJIbHOTO KaTaju3aTopa Mex(asHoro mepeHoca, uMmeromero ¢opmyny (Illa),
OYMINAIOT U jaanee oOoramaroT (S)-HAHTHOMEPOM MYyTEM KPUCTAUIM3ALUN C NMPUMEHEHHEM
apOMAaTUYEeCKOTO0 PACTBOPUTENs, BKJIFOYash (HO HE OrPaHUYHMBAsCh TOJBKO HMH), TOJYOJ,
STUIIOEH30J1, KCHJION, XJIOPOEH30J1, 0-IuxyIopOeH301, GTOpOSH30II, aHU30J M ME3UTHJICH.

B gapyrom BapuaHTe OCYINECTBJEHHUsS, B HACTOSIEM H300PETEeHWH OMKCaHa
KPUCTAJUTMYUECKass  TOJyOJibHast  conbBaTHast  Qopma  (S)-adokconmaHepa, modydeHHAS
KPUCTAUIM3ALUEN COEIUHEHUsI U3 TOJyOJla WJIM CMECH PACTBOPUTENICH, COIEPIKALLEH TOJYOJI.
OXBaTbIBAIOTCSI HACTOSIIMM H300pETEHHEM TakKe JApyrue CcojbBaThl (S)-3HAHTHOMEPOB
W30KCa30JIMHOBBIX CoequHeHui, umeromux (opmyny (I) mo Hacrosmemy H300peTeHHIO, C
ApOMAaTUYECKUMH pPACTBOPUTENSIMH, TAKUMU KakK O3TUIOEH30J, KCWIOJN, XJIOpOeH3on, o-
auxjopOeH3o, GTopOeH30I, aHU30JI U ME3UTHJICH.

B 1pyrux BapuaHTax OCYILIECTBJICHHs, B HACTOSIIEM H300pPETEHHH OMHCAHBI
napasUTULMIHbIE BETEPHHAPHBIE KOMITO3ULIMH, COAEPIKALNe COeAMHEHHs, UMeroIiue GopMyty
(I), oboramenHsie (S)-3HAHTHOMEPOM, M CIIOCOOBI U NPUMEHEHHUS] YKA3aHHBIX COCOUHEHUH U
KOMITO3MLIMIA Uil JIeYeHUs] U MPOQPUIAKTHKH TMapasuTHUeCKuXx HHpecTauuii u uHPeKuud y
’KMBOTHBIX. Takke BXOOAT B O0OBEM HACTOSIIEr0 H300pEeTeHHsl CebCKOXO3HCTBEHHbBIE
KOMITO3ULIMH, CIIOCOOBI M TMPUMEHEHHS, BKIIOYANOIUe coequHeHus, nmeromue (opmyny (1),
oOoramenHsle (S)-3HAHTHOMEPOM, 1JIs1 OOPBOBI C BPEAUTEISIMU JKUBOTHBIX U 3aLUTHI YPOXKasi U
pacTeHul OT 3TUX BPEAUTEIEH.

B npyrom BapuaHTe OCYINECTBJCHHUS, B HACTOSINEM HM300pPETEHHM ONMWCAH HOBBIA U
MHHOBALMOHHBIN Mesk(a3HbIi KaTamusaTtop, nmeromuii popmyny (Ila-13-1), popmyny (Illa-13-

2), popmyny (IIla-13-3) unu dpopmyay (Illa-13-4), mnu cmeck OOBIX U3 3THX KaTAJIH3aTOPOB!



OCH,Ph
OCH,Ph
OCH,Ph
(IlTa-13-1)
H
OMe
+
N OCH,Ph
X
””IIIOH
o OCH,Ph
OCH,Ph
(Illa-13-2)
+
N OCH,Ph
X
ulI[I”OH
o OCH,Ph
OCH,Ph

(Illa-13-3)
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OCH,Ph

OCH,Ph

OCH,Ph
(ITTa-13-4)

rae X mpencrasisieT coOoi MPOTUBOMOH. B 0IHOM BapuaHTe KaTaaM3aTopOB, HMEKOIUX
dopmyny (IMla-13-1), (IMla-13-2), (Ila-13-3) wmu (Ia-13-4), X npencrasnster coGoi
raJIOT€HOBbIN MPOTUBOUOH, TAKON KaK XJOPHUJ.

B npyrom BapmaHTe OCYIIECTBJICHHUS, B HACTOSAILIEM H300PETEHHH OIMMCAHBI HOBBIE H
MHHOBALIMOHHBIE CITOCOOBI TOJNYYEHHUS OIMUCAHHBIX B HACTOALIEM TEKCTe XHPAIbHBIX
KaTaJIM3aTOPOB MeX(a3HOTO MepeHoca.

Lenpto HacToOsIIEr0 M300pETEHUs SIBISIETCS HE BKIIOYATh B HACTOsIIEE M300peTEHHE
HUKAKOW paHee M3BECTHBIM MPOIYKT, CIOCO0 MOJY4YEeHMs MM CIOCOO MPUMEHEHUs! MPOAYKTa,
TaK YTO 3asBUTENH COXPAHSIIOT IpaBa W OTKA3bIBAIOTCS OT INPaB Ha KakoH-1ubO paHee
U3BECTHBI MPOAYKT, cmocod wunu Meron. Takke cieayeT OTMETHTb, YTO HACTOsIIee
n300peTeHne He BKIFOYAeT B CBOW 00beM HHUKAKOH MPOAYKT, COCOO MONyYeHUs! MPOAYKTa WU
cocod NPHUMEHEHUs MPOAYKTA, KOTOPbI HE COOTBETCTBYET NHCbMEHHOMY OIUCAHUIO U
tpeboBanusim USPTO (35 U.S.C. §112, nepssiii ad3au) wiu EPO (Craresa 83 B EPC), Tak uto
3asBUTENIM COXPAHSIOT IMpaBa M OTKA3bIBAIOTCA OT MpPaB Ha KaKOW-JIMOO paHee W3BECTHBIN
MPOAYKT, CIOCOO MOJTYyYEHHUs MPOAYKTA WIIH CTIOCO0 MPUMEHEHUS MPOAYKTa.

OTU U JApyrue BapUaHThl OCYLIECTBJICHHUS OMHCAHBI B CICAYIOIIEM Jajee MOoApoOHOM
OTHMCAHWUHU VI SIBJITFOTCS] OYEBHIHO CIIEAYIOLIMMHU U3 HETO.

Kpartkoe onucanue yeprexei

Crnenyromee nanee moapoOHOE OIMHCAaHWE, TPUBENEHHOE B Ka4decTBE IMPHMEPa, a He
OrpaHUYMBAIOIIEE HACTOsIIEe H300pETeHHE TOJbKO OIMMCAHHBIMA YaCTHBIMH BapHAHTaAMH
ocyiecTBieHus, Oyner Ooee MOHITHO B CBA3KE C MPUIIATAIOIIMMHUCS YePTEKaMH, B KOTOPBIX:

®ur. 1 npeacrasnser coboit 'H SIMP crekTp XHpaJbHOTO KaTanu3aTopa Mexk(pa3zHOro
nepeHoca (I1la-13-1), monyuennoro B [Ipumepe 1.

@ur. 2 npencrapisier codoit LCMS (BOXKX-Macc) cnekTp XHpajabHOrO KaTajiu3aTropa
mesk¢aznoro nepexoca (I1la-13-1), noxyuennoro B Ilpumepe 1.

®ur. 3 npencrasusier coboit 'H SMP cnextp conbBata (S)-agokconaHep-Tonyou,
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nosny4yenHoro B [Ipumepe 7, 8 AMCO-ds.

®ur. 4 npexcrasnsier coboit 'H SIMP crnextp adokconanepa (pauemudeckoro) B IMCO-
de.

dur. 5 npexacrasnsier coboit xupanbHyro BIXKX-xpomartorpammy adokconaHepa ¢
npumeHenneM BOXKX merona, onucannoro B [Ipumepe 3.

dur. 6 mpencrasnsier codoit xupanpHyo BDOXKX-xpomartorpammy (S)-adoxcomnanepa,
nonydeHHoro B [lpumepe 7, 3amucanHyro ¢ npumeHenneM BOXKX meroma, omucaHHOrO B
IIpumepe 3.

Ha ®ur. 7 nokazanel o0bequHennbie TT'A u JICK npoduimm KpUCTaIHYecKoro CojibBaTa
(S)-adokconanep-Tonyod, onucanHoro B [Ipumepe 12.

Ha @ur. 8 mnoka3zaHa nauarpamMMa pEHTI€HOBCKOW nu(paKUMKd Ha TMOPOIIKE st
KPUCTAJUTMYECKOTO TOJIYOJIbHOTO cojibBaTa (S)-adokconanepa, onucanuoro B [Ipumepe 12.

Ha ®ur. 9 mnokaszaHa omnpeneieHHas METOIOM PEHTICHOCTPYKTYPHOIO aHajlu3a
CTPYKTypa KPUCTAJUTHUYECKOTO cojibBaTa (S)-adokcomanep-Toyot.

Ha ®ur. 10 moka3ana MojekyJsipHas cTpykrypa (S)-adokcomanepa, MONydeHHAs C
noMomero mporpammel Cerius 2.

Hoapo6Hoe onucanue

B nmepBoM acmekte, B HacTOsIEM H300PETEHHWH OMNHCAH CIOCO0 IONyUYeHHs
M30KCA30JIMHOBOTO COENUHEHUs, HUMeEIoLlero mnpuseneHnyo Himwke ¢opmyny (I), koropoe
o0oraieHo OJHIM YHAHTHOMEPOM:

O\N

@)

rae:

B!, B2, B® xaxplii He3aBUCHMO MPEACTaBIAIOT coboit C-R umu N;

kax bl R HesaBucuMo mpencrasisier coboii H, ramoreH, nuano-rpymnmy, -NO», ankun,
raJIOTeHaK I, AJKOKCHU-TPYIIIY, raJloreHAJIKOKCH-TPYTIY, ANKWJITHO-TPYIIITY,
raJIOTeHANKIITHO-TPY Iy, AJKWICYIb(QUHWI, TaJOreHANKWICYJIb(UHII, aJKUJICYIb(MOHHII,
raJIOreHAIKIIICY Ib(DOHWIT, ATKUITAMHHO-TPYIITY, THANKIIAMAHO-TPYTITY WJIH aJTKOKCUKapOOHWIT,

R! npencrasnser co6oii Ci-Csankun unu C1-C3ranoreHanku,

Y mpencrasisier cobol HeoOs3aTeNbHO 3aMelIeHHbIN (heHWIeH, HadTHUIIeH, WHAAHHIEH

2

5- nnu 6-uneHHsll reTepoapuiieH win 8-10-4eHHBII CKOHAEHCUPOBAHHBIN IeTepOOHLIIUKINIECH

2

rac He0Os3aTeIbHbIE 3aMECTHTEIH BbI6paHbI U3 TPYIIIbL, COCTOHIHEﬁ N3 TaJIOr¢Ha, aJiKuja,
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rajoreHajKuia, IUKIOANKWIA, TaJOreHIUKIOANKIIA, AalIKOKCH-TPYTINbL, TajJOreHajlKOKCHU-
IPYIIIbL, AJIKWITHO-TPYIIIIBI, raJION€HAJIKUITHO-TPY IIIbI, aNKUICY Tb(pHHUIIA,
raJIOreHAKWICY TbQUHIIIA, — AJKHICYJb(OHMIA, TaJOreHAJIKWICYIbQOHNUIA, AJKHIAMHHO-
rpynmnel, AuankuiaMuHo-rpynnsl, -CN wnu -NO2 u NHz-C(=S)-;

Q npencrapnser coboit T-NRZR3, rpynmy (-CH-)(-CH2-)N-R?>, OH, NH», ankokcwu-
IPYIIy,  TaJOTEHAJKOKCH-TPYIIy,  aJKWIAMHHO-TPYIY,  TaJOreHAJIKHUJIAMHHO-TPYIIY,
IUATKUAIAMUHO-TPYIIY, raJIOTeHIUAIKUIIAMHHO-TPYTIITY, THOJI, AITKUJITHO-TPYTIIY,
rajOreHaJKUITHO-TPYIINY, alKWICYIbQUHUI, TraJOr€HANKUIICY IbQUHIII, alKHUICYIb(HOHMI,
rajoreHaJKUICYIb(OHMWI, WIM  Heo0sA3aTeNIbHO  3aMelIeHHOe  5- Wi O-dJieHHOE
KapOOLMKITHIIbHOE, TETEPOLIUKIIHIBHOE HITH T€TEPOAPHITBHOE KOJIBIIO,

T npencrasinsier coboii (CH2)n, CH(CH3), CH(CN), C(=0) nnu C(=S);

R? mpencrapisier coboii H, ankun, ankeHWNI, alKuHU, MUKIOATKUN, alKHIIUKIOAIKIIL,
LUK JTOANTKUJIANIKIJT, ATKHIKApOOHMIT WITH aIKOKCUKAPOOHWIT,

R® npencrasnsier coboit H, OR”, NR®R? unu Q'; unu ankun, ranoreHankus, ajikeHu,
rajoreHajKeHu, ANKWHUI, rajloreHaJKuHHII, LHKJTOQJTK I, ANTKUJIITUKJIOATKIT,
LUK JIOAJIKUJIATIK UL, ANTKUJITKaApOOHUI, AIKOKCUKapOOHWII, aAMHUHOKAapOOHUI,
aJ'IKI/IJ'IaMI/IHOKap6OHI/IJ'I HJIn I[I/IaJ'IKI/IJ'IaMI/IHOKap6OHI/IJ'I, Ka)KI[beI N3 KOTOPbIX HeO65133TeJ'IbHO
3aMelleH OJHUM WU G0JIblile 3aMECTUTENIAMH, HE3aBUCUMO BhIOpaHHbIME 13 RY; umn

R?u R? 06beauHeHbI ¢ aTOMOM a30Ta, K KOTOPOMY OHU MPHCOEIHHEHDI, ¢ 00pa3oBaHUEM
KOJIbII, Coep Kaliero 2-6 aTOMOB yrjepona W HeoOs3aTeNIbHO OJUH IOMOJHHUTEIbHBIA aToM,
BBIOpaHHBIM U3 rpymmbl, coctosmed w3 N, S u O, rae ykasaHHOe KOJbLO HEeoOs3aTeNbHO
3aMemieHo 1-4 3aMeCTUTENSIMH, He3aBHCUMO BBIOPAHHBIMH W3 TPYIIbI, COCTOSINEH W3 aJKUIIa,
rasorena, -CN, -NO 1 aJTKOKCH-TPYIITHI,

Kaxaplii R* He3aBHCHMO NpenCcTaBisieT coOOi TaloreH; ajKiil, [UKIOANKHI, AJKOKCH-
rpynmniy, AJIKWITHO-TPYIIILY, raJIOr€HAJIKUITHO-TPYIIILY, ANTKHJICY Tb(HHMI,
rajoreHaJKUICYIbQUHII, aNKUICYIb(QOHUI, TalOreHANKUICYTbMOHII, alKHUIAMHHO-TPYIIIY,
raJJOrCHaJIKUJIaMUHO-TPYIIILY, AUATIKUITIAMUHO-TPYIIIY, AUTAJIOTCHAJIKUIIAMUHO-TPYIIITY,
LUKJIOAIKUJIAMAHO-TPYIITY,  QJKHJIKApOOHWJ,  aJIKOKCUKapOOHWJ,  alKMJIAMUHOKapOOHUII,
IUAJTKUTAMAHOKAPOOHHI, raJIoreHaTKUIKapOOHHMI, raJIoreHaIKOKCUKApOOHWIT,
rajoreHajKUIaMHUHOKApOOHUJI, TUTaJIOTeHATKHIAMUHOKapOOHM, TUAPOKCH-Tpyny, —NH,, —
CN mwm —NO»; i Q?;

Kaxabli  R®  He3aBUCMMO — MHpejcTaBiseT  co0OH  rajoreH, ajKOKCH-TPYIIy,
raJOr€HAJKOKCU-TPYIIY, AJKWITHO-TPYIIY, TaJOr€HAJKIJITHO-TPYIINY, aJIKWICYJIbGUHII,
rajJoreHaJKIICY IbQUHII, aNKHICYIb(QOHII, TalOreHANKUICYIbOOHII, aTKHUIAMHUHO-TPYIIIY,

OUAJIKIIIaMUHO-Tpy Ty, ankokcukapOormi, —CN i —NO»;
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kaxabii R® HesaBucuMo mpescTaBiseT coOOl TrajioreH, ankuil, TaJoreHaaKu,
LUKJIOAJIKWJI, TaJlOT€HLUKIOAIKNT, AaJKOKCU-TPYIIy, TajJOreHaJKOKCU-TPyMNIy, aJKUJITHO-
rpymnmy, rajloTeHAJIKUITHO-TPY Iy, ANKHIICY Ib(UHUTL, rajloreHaJKHIICY TbQUHNI,
AJNKUJICY Tb(DOHMII, TaJOreHANKUIICYIb(QOHII, aTKUIAMUHO-TPYIIY, IHAJIKUIAMUHO-TPYIITY, —
CN, —NO», dheHun uim TUPUIUHIT,

R’ npeacrasisier cobod  H; wam  ankwn, ajgKeHWs, aJKUHHII, —LUKJIOAJKHII,
ANKWJILUKJIOATKII WM [HKJIOATKWIAJIKWI, KaXIbI M3 KOTOPBIX HEOOs3aTeNbHO 3aMelleH
OIHUM MJIK OOJIbIIIE ATOMAMU T'aJIOreHa;

R® npencrapnsier coboit H, ankun, ankeHus, ankuHWI, UKIOAJIKIJ, alKUILUKIOAJIKHII,
LUKJIOQJTKUJIAJIKIIL, AJIKHIKAPOOHMIT WIIH AIKOKCUKAPOOHMIT,

R’ mpencrasmser coboit H; Q°; wnm ankun, ankeHus, AadKUHWL, LUKJIOAJKHIL,
ANKWJILUKJIOAKIAT WM [HKJIOATKWIIATKWI, KaXIbIi M3 KOTOPBIX HEOOS3aTENbHO 3aMelleH
OJTHUM HJIM GONbIIE 3aMECTUTENSIMU, HE3aBUCHMO BbIOpaHHbIMU U3 R*; 1n

R® u R’ 06beiHe bl ¢ aTOMOM a30Ta, K KOTOPOMY OHM MPHCOEMHEHBI, C 00pa3oBaHEM
KOJIbIIa, cofeprKamero 2-6 aTOMOB yIJeponia M HeoOs3aTeNIbHO OJUH AOMOJHHUTENbHBIH aToM,
BBIOpaHHBIH U3 Tpymmel, coctosimed w3 N, S m O, roe ykasaHHOe KOJbLIO HeoOs3aTeIbHO
3aMereHo 1-4 3aMecTUTe s IMU, He3aBUCHMO BBIOPAHHBIMHU W3 TPYIIIbI, COCTOSINEH M3 aJIKUIIA,
rasioresa, -CN, -NO; 1 aTKOKCH-TPYIIIIHI;

Q! npencrasnser coboii PEHUTBHOE KOMbILO, 5- UM 6-YNEHHOE TeTePOLUKINIECKOE
KoibIo, Wi 8-, 9- wnm 10-ujieHHY0 KOHAEHCHPOBAHHYIO OHIMKJINYECKYI) CHCTEMY,
HeoOs3aTeNIbHO coaeprkainyro 1-3 rerepoaroMoB, BeiOpaHHbIX U3 10 1 aroma O, no 1 aroma S
U 10 3 aroMoB N, KaXI0€ KOJBLO MM LUKIMYECKas CHCTeMa HeoOs3aTeNbHO 3aMeIleHbI
OITHUM HJIU OOJNbIIE 3aMECTHTENSIMU, HE3aBUCHMO BLIOpaHHBIMU U3 R,

Q’ He3aBUMCHUMO MpejCTaBlseT co0OH (EHMTbHOE KOJBLO HJIH 5- WM 6-4jleHHOe
reTePOLMKINIECKOE KOJIBIO, KAKA0E KOJIBILO HEOOS3aTeNIbHO 3aMEIEHO OJHUM WU OOoJblie
3aMeCTUTENSIMHU, HE3aBHUCUMO BbIOpaHHbIMHU U3 RE;

Q’ nmpencraBnsier coboii  (eHMIbHOE KOJBLO MOM S5- WAM  6-4jleHHOe
reTePOLMKINIECKOE KOJBIO, KKA0e KOJBLO HEOOS3aTENbHO 3aMELIEHO OIHUM I OOJblIe
3aMeCTUTENSIMHU, HE3aBUCUMO BhIOpaHHbIMU U3 R, 1

n paseH 1, 2 v 3;

rIe 3Be3AOYKa O3HA4aeT, 4YTO JaHHBI aTroM yIjepona NpencTaBisieT coOoi
YETBEPTUYHBIN aTOM yIJIEPOJa;

BKJTIOYAIO LM pEakUrIo coequHenusi, nMmetomero ¢popmyiy (1I):
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R! o
B! \
Ik AN o
B3=
(1D

rne B!, B2, B3, R!, Y u Q wumetor 3Hauenus, ykasanuble mns Qopmyisl (I), ¢

FI/IHpOKCI/IHaMHHOM B HpI/ICYTCTBI/H/I BOAbI, OCHOBAaHUA U XI/IpaJIbHOFO KaTaJIH3aTOpa Me)K(baBHOFO
nepeHoca, umeroriero Gopmyny (Illa) wmu (11Ib):
W H

(ITa) (I1Ib)

rae R mpexncrapnsier coOoit apuim wim reTepoapui, 3aMeIleHHbI OMHOW wuiu OOoJbIle
apajJKOKCU-TPYNIAMH, AaMUHO-TPYNNAaMM, aJKUJIAMHHO-TPYNNAaMHU WUIM  JHAJIKUIAMHHO-
rpynnamu, R’ mpencrtaBnsier coboit arom  Bomopoma wiu  Ci-Csankokcu-rpymmy, W
MpeCTaBISIET COOOM 3THJI UM BUHUJL, U X MPEACTABISIET COOON aHUOH. B MpUBENEHHbIX BbILIE
crpykrypax (Ila) wu (IIIb) st SICHOCTH TOKa3aHa CTepeoXxumusi. B OmHOM BapuaHTe
OCYLIECTBIEHUS, X MPENCTAaBIseT COOOM TraJOreHOBbI NPOTHMBOMOH. B npyrom BapuaHTe
OCYLIECTBIEHUs,, X  NPENCTaBIAeT COOOM xXyjopua wumu Opomua. B apyrom BapuanTte
OCYINECTBJEHUs, X  MpPEACTaBIseT COOONM TO3MNATHBIM, ME3WJIATHBIN, TpUQIATHBIA,
OpO3WIIaTHBIN, HO3UJIATHBIA WJIN TPE3UJIATHBIA MPOTUBOMOH, H T.II.

B onmHOM BapHMaHTe OCYINECTBJICHUS, B HACTOSINEM HW300pPETEHHH OMHCaH Crocod
MOJIYYEeHUS] HM30KCA30JIMHOBOTO COEAMHEHUs, MMEILIEro npuBeAeHHy Bbime (Gopmyny (1),
KOTOpoe O0OrameHO OJHHWM JHAHTHUOMEPOM, KOTOPBIH BKIIIOYAET PEAKLHI0 COCAMHEHUS,
UMEIOIIEero npuBeneHHyo Bbime ¢Gopmyny (1), ¢ rHAPOKCHIAMHUHOM B MPHCYTCTBUU BOABI,
OCHOBAHUS U XUPAJBHOTO KaTaju3aropa Mexx(asHoro nepenoca, umeromero popmyiny (Ila) mmum
(I1Ib); u BEIDENEHHE MPOAYKTA KPUCTAJUTU3ALUEH.

B npyroMm BapuaHTe OCYLIECTBJEHHs, B HACTOSIEM H300pPETEHHUH OIHCAaH CIOco0

NOJIy4EeHUSI M30KCA30JIMHOBOTO COEAMHEHHUS, MMEIOLIEro npuBeaeHHyo Beiuie (Gopmyny (I),
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KOTOpOe OOOTalleHO OJHUM 3HAHTHOMEPOM, KOTOPbIH BKJIIOYAET PEAKIHMI0 COCIHHEHHS,
uMeroliero npuseneHHyto Bbime ¢opmyny (II), ¢ ruppokcunaMHHOM B MPUCYTCTBHH BOIBI,
OCHOBaHHS U XHUPAJBHOTO KaTaju3aropa Mexx(asHoro nepenoca, umeromero ¢opmyay (Ila) mum
(IIIb); u BbINENEHUE MPOAYKTA KPUCTAJUIN3ALUEN U3 apOMATHYECKOTO PACTBOPHUTENSI UIM CMECH
pacTBOpUTENEH, coepKalled apOMaTHIECKUN PACTBOPUTESIb.

B npyroMm BapuaHTe OCYLIECTBJIEHHs, B HACTOSIIEM M300pETEHMH OIMCaH CIocod
NOJIy4EeHUS] M30KCA30JIMHOBOTO COEAMHEHUs, UMEILIEro npuBeAeHHywo Bbiue (opmyny (1),
KOTOpOe OOOTallleHO OJHHUM 3HAHTUOMEPOM, KOTOPbIA BKJIIOYAET PEAKIHMI0 COEqHHEHHS,
uMeroliero npuseneHHyro Bbime ¢opmyny (II), ¢ rUaApOKCHIAMHHOM B MPHUCYTCTBUU BOJBI
OCHOBAHUS U XUPAJBHOTO KaTajn3aropa Mexk(pasHoro nepenoca, umeromero gopmyay (Ila) wmum
(Illb); wu BbIENEeHHWE TNPONYKTa KPUCTAUIM3ALMEH M3 TOJyOoJla, STHIIOCH30Ma, KCHIIOIA,
xjiopOeH3oa, o-quxyopdben3ona, GTopObeH30a, aHH30J1a HIIM ME3UTHJICHA, UTH UX KOMOWHALIHIA,
WY M3 CMECH PacTBOPUTENEH, conepskameii OauH Win OOJbIIe U3 YKA3aHHBIX PACTBOPUTEIEH.

XupaJbHbIi KaTanuszaTop MexkdasHoro nepeHoca, nmerommii Gopmyny (Illa) wm (110b),
NPUMEHSIIOIIUICS MO HACTOSIIEMY H300PETeHHUIO, SIBJISETCS OuYeHb BAXKHBIM (PAKTOPOM JUIs
IOCTHMKEHUs] HauOONBIIEro BO3MOXKHOIO OOOTALIeHHs] LeJIeBbIM 3HAHTHOMEPOM. bbuio
HEOKUJaHHO OOHapyskeHo, uto korma R B ¢opmyne (Illa) wmm (IIIb) mpencrasisier coboi
ApWIIbHBII 3aMECTUTENTb, BKJIFOYAs (PEHUIIbHYIO TPYIIITY, THIT 3aMECTHTEIS U CTENIeHb 3aMEIeHHUS
OKa3bIBAIOT CYIIECTBEHHBIH 3((EKT Ha CTepeOCEeNeKTUBHOCTh PEAKIMU. XOTS XHHUHOBBIE
KaTaJu3aTopbl MeX(a3HOro MepeHoca M3BECTHBI U MPUMEHSUIUCH AJISI TOJMYYEHUs] XHPATbHBIX
M30KCA30JMHOBBIX coeanHeHud (cM, Hampumep, WO 2011/104089 A1, KOTOpBI BKJIIOYEH B
HACTOSIIIUI TEKCT MOCPEICTBOM CCBUIKH), OBLIO HEOXKMAAHHO OOHAPYKEHO, YTO OINpEeIeSIeHHbIe
3aMECTUTENH HEOXHMIAHHO YJyYIIAIOT CEeNEKTMBHOCTh peakiuu. bBbuto OOHapysKeHO, 4YTO
JJIEKTPOHOMOHOPHBIE  3aMECTHTENIM, TaKue Kak aJKOKCH-TPYMIbL, Yy apHIbHON  HIIH
reTepoapuiIbHONW TPYMIbl R MOBBIMIAIOT CENEKTUBHOCTh B TONB3Yy (S)-OHAHTHOMEpA, €Ciu
npumensiercs: (I11a). Kpome Toro, MHOXKECTBEHHOE 3aMELIEHUE apUIbHON I TeTepOapHIbHON
rpynmnbl R 3J1€KTPOHOIOHOPHBIMH TPYIINAMU  JOMOJHHUTENIbHO TIOBBILIAET CEJIEKTHBHOCTD
peakuuu B oJib3y (S)-3HaHTHOMepa. Pasymeercs, ecim CTepeoXMHUsl XHPAIbHOTO KaTaln3aTopa
oOpamenHas, u npumensiercs (11Ib), cenexTuBHOCTE HaOMOHAETCS B TONB3Y (R)-3HAHTHOMEpA.

KBamupunupoBaHHBIM CHEUANIMCTAM B JAHHOW o0jactu OyneT MOHSTHO, 4YTO B
HEKOTOPbIX OOCTOSITENIbCTBAX MOTYT MPHMEHITBCS CMeCH MeK(asHbIX KaTalH3aTOpOB,
ONMUCAHHBIX B HACTOSINEM TEKCTe, /Il MOJY4YeHHUS OSHAHTHOMEPHO O0OralleHHbIX
M30KCA30JIMHOBBIX CoequHeHuil. Kpome Toro, cienyer MOHMMATh, 4YTO ONpPEAESICHHBIN
katanu3atop (Hampumep, coorsercTByrouuii ¢opmyne (Illa-13-1)), moxer coxmepkaThb

HeOOoJNpIINe KOJNMYECTBA APYTHUX KaTalu3aTOPOB, UMEIOINMX Apyryro rpynmy W (3Tun wium
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BUHII) WK R’ (HanpuMep, METOKCH-TPYIIITYy WIIM aTOM Boopona). TeM He MeHee, MPUCYTCTBHE
HeOOJIBLINX KOJMYECTB KAaTaIN3aTOPOB, 3aMeIleHHbIX ApyriuMu rpyrnnamu W u R’, Bce paBHO
NpUEeMJIEMO JIsl TOJIYYeHHUs] SHAHTHOMEPHO OOOTalleHHBIX H30KCA30JMHOBBIX COEIMHEHUH,
OIMCAHHBIX B HACTOSIILEM TEKCTE.

bbuto oOHapy’keHO, YTO MpU NPUMEHEHWU XMHUHOBOI'O KaTajJu3aTopa MeX(asHOro
nepeHoca, umeromero ¢opmyny (Ila) umu (IIb), roe R npeacrasisier coboit (heHMIbHYIO
TPYIIY, TPWXKIAbl 3aMELICHHYI AapaJIKOKCU-TPYINIaMH, JOCTUTAeTCs HEOXKUJAHHO BBICOKAs
CEJIEKTUBHOCTh OOpa30BaHMs XHUPANbHBIX HM30KCA30JMHOBBIX COEAMHEHUH, MO CPAaBHEHHIO C
U3BECTHBIMH XHHHHOBBIMH KaTaJlU3aToOpaMi MeK(pa3HOro MepeHoca, AaKe MPEBOCXOIsIIas
XMHUHOBBIE KaTaJM3aTOPbl, B KOTOPBIX TpPyIa, COOTBETCTBYIOINAsh R, mpencrasisier coOoit
ApWIBHYIO TPYIIy, 3aMEIIeHHYI OXHOH wuiau Oosblie ajkokcH-rpynmamu. Tak, Obuio
oOHapy»KeHO, UYTO KaTainu3aTopbl MexkdasHoro nepenoca, nmeromue Gopmyny (Illa) wmu (11b),
rne R mpencrasisier coboli (eHuNbHYO Tpymmy, 3amemenHyo 1, 2, 3, 4 wim 5 apajakokcu-
rpynmnamMy, o0ecreYrBaeT HEOKHMIAHHYKO CEJEKTHBHOCTb B OOpPa30BaHUHM  XHUPAJbHBIX
M30KCa30JIMHOBBIX COeNMHEHHH, umeromux ¢opmyny (I), mo cpaBHEHMIO C HW3BECTHBIMHU
XMHUHOBBIMH KaTaJiu3aTopamMu Mek(a3sHoro nepeHoca. B omHOM MpeanodTUTeIbHOM BapUaHTE
OCYLIECTBJICHUsI, XUPAJIbHbIE XMHUHOBBIE KaTaJIU3aTOPbl MexkK(a3HOro nepeHoca 3aMereHsl 1, 2,
3, 4 wmm 5 Oensunokcu-rpynnamu (-OCH2Ph). B ocobeHHO mnpenrnouTUTENbHOM BapHUaHTE
OCYLIECTBJICHUs, B HACTOSIIEM HM300pPETEHUH OMHCAHBI XHPAJIbHbIE XUHUHOBBIE KaTaJIH3aTOPBI
mekdasHoro mepenoca, umeromue ¢opmyny (Illa), rne W mnpencrasnsier coOoit sTun wim
BUHWI, R’ mpexacTasisier coOOH METOKCH-TPYIIIY HJIM aTOM BOopoaa, U R mpencrasnser codoi
3,4,5-tpuc(ben3unokcu)perns. bbuto MoOKa3aHO, YTO OSTH KaTaJH3aTOPbl O0ECTIeYHBAIOT
HEO)KUIAHHO  YJIYYILIEHHYI) CEJIEKTHBHOCTh B pEAKLUH MOJYYEHUs] H30KCA30JHMHOBBIX
coequHeHu, umeronux ¢popmyiny (I), oborameHHbIX (S)-3HAaHTHOMEPAMH.

COOTBETCTBEHHO, B OJHOM BapHaHTE OCYIUECTBJICHHs, B HACTOSIIEM H300peTeHUN
OMHCaH Croco0 3HAHTUOCENIEKTHBHOTO CHHTE3a MPOTHUBOMAPAZUTAPHOIO H30KCA30JIMHOBOTO
coenuHeHwus1, umeroero gopmyiy (I), odorameHHOro YHAHTHOMEPOM:

O\N

@
rae B!, B2, B’ R, Y u Q uMeroT ykasaHHbIE Bblllle 3HAUEHMUS, BKIIOUAIOIINI PEaKIIHIO

coenuHenusi, umerornero ¢popmyy (II):
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R o
B1
Iy N\,
B3=
1)

rme B!, B2, B’ R, Y u Q umeror 3HaueHus, ykasaHubie ana dopmynsr (I), ¢
THAPOKCHIAMMHOM B TPUCYTCTBUM BOJBI, HECMEIIMBAIOIIErOCS C BOJOH OpPTaHUYECKOTO
PACTBOPUTENS, OCHOBAHMS M XHPAJNBHOTO KATAIM3aTOpa Mexk(a3HOro MepeHoca, HMEOIIEro
dopmyay (Il1a) nmm (I1Ib):
W H

(Illa) (I1Ib)

rae R mpencraBnsier coOoif apui WM reTepoapui, KOTOPBIM 3aMelleH OJHOH WiIn

Oounple apajKOKCH-TPYIIIAMH, aMUHO-TPYNIIAMH, AJIKWIAMHHO-TPYIIIIAMU WM JAUAIKAIAMHHO-
rpynnamu, R’ mpencraBnsier coboit arom  Bomopoma wiu  Ci-Csankokcu-rpymmy, W
MPEACTABIAET COOOM STHMJI MNM BUHMN, M X TPEACTaBIAeT COOOH AHMOH, U BBIIEJIEHUE
YKa3aHHOTO COEIMHEHWs. B OIHOM BapuaHTe OCYLIECTBIEHMs, X MPENCTAaBIsAeT CoOOii
raJOreHHIHBIM aHMOH. B IpyroM BapuaHTe OCYMIECTBIEHMS, X MPEACTABISET COOON XJIOpHUN
unu O6pomuna. B apyrom BapuaHTe OCYLIECTBIEHMS, X NPENCTABISET COOOM TO3MJIATHBIM,
Me3WIATHBIH, TPUQIATHBIN, OpO3MJIATHBIN, HO3WJIATHBIA WM TPE3WIATHBIH MPOTUBOMOH, WJIN
T.. B mpenmnouTuTrenrHOM BapHaHTE OCYLIECTBJICHUS, coenuHeHue, umeromee Gopmyny (D),
BBIIEJSIFOT KpUCTAJUIM3allMed K3 apoOMaTHYeCKOro pacTBOPUTENS WM CMECH PacTBOpHUTENEH,
COZepIKalllell apOMaTUYECKUI pacTBOPUTENb. B OMHOM BapuaHTe OCYLIECTBIICHUS, COEAUHEHHUE,
umerotnee Gopmyny (1), KpUCTAIM3YIOT U3 TONYOJa, STHIIOEH30MIa, KCHUIIONA, XJIopOeH3oa, O-
nuxjopbenszona, ¢TopOeH30/1a, AaHU30Ja WJIM ME3UTIJICHA, WIM U3 UX CMECH, W M3 CMEeCH
pacTBOpUTeNell, coiepskalled OJWH M3 YKa3aHHBIX pacTBopuTenedl. B mpenmoututenbHOM
BapHaHTe OCYIIECTBIIEHUs, COoeNnHEeHne, umeroiee ¢opmyny (1), KpUCTAUTU3YIOT U3 TOJyOJa

WJIM U3 CMECHU PaCTBOPUTENEH, COAEPKALLEH TOIYOJ.
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B npyrom BapmaHTe OCYLIECTBIEHHs, B HACTOSIEM H300pPETEHHUH OIMHUCAaH CIocod

MOoJIly4€Hus1T CMECH HM30KCA30JIMHOBBIX COGHHHGHHﬁ, HUMCHOUX MNPUBCACHHBIC HHKE (bOpMy.]'IbI

($)-Iu (R)-L:
O—n
B1
J _
I v
\=
(8)-1
O—n
1
/? \ \\\\\"‘M\Y_
B R Q
\g=
(R)-1

rae cMech oboramena (S)-1; u
B!, B2, B’, R!, Y u Q umeror 3HaueHus, ykasaHuble Bbimie ajs popmysl (I);

BKJTIOYAIOIINH PEakLuio coequHeHus:, nmerorero ¢opmyy (II):

D

rne B, B2 B?>, R, Y u Q umeror 3HaueHus, ykasanuble ams ¢dopmynsl (I), ¢
THAPOKCHIAMHHOM B TIPHCYTCTBUH BOJBL, HECMENIMBAIOIIErocs C BOMAOH OPraHUYECKOTO

PacTBOPUTENIS, OCHOBAHUSI M XHPAJIBHOTO KaTaju3aTropa Mek(asHOro MepeHoca, MMEOLIEro

dopmyny (I11a):
W H
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rae R mpencrasisier coOoi apuyl WM reTepoapuil, 3aMEeIleHHBbIH OIHOW WM OOJbIe
APAJIKOKCHU-TPYyIIIIaMH, AMHUHO-TPYIIIIaMH, AJTKUJIaMUHO-TpyTIIaMn HJIn JAHUAJTKUIIaMHUHO-
rpynmamu, R’ mnpencrasmser coboit atom Bomoponma wim  Ci-Csankokcu-rpymmy, W
IpENCTaBisieT COOOM STHUJI MM BUHWI, M X TPEACTaBIsseT COOOM aHMOH, U BbIIEJIEHHE
YKa3aHHOTO COEOMHEHWs. B mpennodYTuTeNbHOM BapUaHTE OCYLIECTBJICHHS, COCIHHEHHE,
umeromee popmyay (I), oboramenHoe (S)-3HAHTHOMEPOM, BBIACJSIOT KPUCTAJUIM3ALUEH U3
apOMaTUYECKOTO PaCTBOPUTENSI WM CMECH pACTBOPUTENEH, coaepsKalllell apomMaTU4YeCKui
pacTtBoputenb. B omHOM BapuwaHTe OCyLIECTBIEHMs, coenuHeHue, umeromee Gopmyny (I),
oboraienHoe (S)-3HAHTHOMEPOM, KPHCTAJUIM3YIOT U3 TOJYOJia, JSTWIOEH30/a, KCUJIOJA,
xjopOeH3oa, o-nquxyiopbeH3ona, GTopdbeH30a, aHU30jIa WK ME3UTHJIEHA, WIH U3 MX CMECH,
WIM W3 CMeCH pacTBOPHUTENEH, conmepiKalleidl OOWH K3 YKa3aHHBIX pacTBoputeneil. B
MPEINOYTUTEIbHOM BapHaHTEe OCYIIECTBIEHHs, coenuHeHue, wumeromee Gopmyny (D),
oborarmeHHoe (S)-3HAHTHOMEPOM, KPUCTAUTM3YIOT U3 TOJyOJia WM U3 CMECH PaCcTBOPHUTENEH,
COZepIKallel TOJIyON.

B npyrom BapmaHTe OCYIIECTBIEHHs, B HACTOSIEM H300pPETEHHUH OIUCAH CIOCo0

NOJIYYEeHUS] CMECH HM30KCA30JIMHOBBIX COEINMHEHHH, WMEIOIINX MPUBEACHHbIE HIDKE (OPMYIIBI

(S)-1u (R)-I:

(R)-I

rae cmech oboramena (R)-1;, u
B!, B2, B’, R!, Y u Q umeror 3HaueHus, ykasaHuble Bbimie ajs popmysl (I);

BKJTIOYAFOIINH PEakLuio coequHeHus1, nmerorero ¢popmyy (I1I):
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R o
B1
VN W N
B3=
(1D

rne B!, B2 B?>, R, Y u Q umeror 3HaueHus, ykasanHble ams ¢dopmynsl (I), ¢
THAPOKCHIAMHHOM B TIPHCYTCTBUH BOJbL, HECMENIMBAIOIIErocs C BOMAOH OPTraHUYECKOTO

pPacTBOPUTENIS, OCHOBAHUSI M XHPAJIBHOTO KaTaju3aTropa Mek(asHOTro MepeHoca, MMEKOLIEro

¢opmyy (I1Ib):

RI

(I1Ib)

rae R mpexncrasisier coOoi apusl WM rerepoapuil, 3aMeIleHHbIH ONHOW WM Oosblue
apaJKOKCU-TPYIIIAMM, aMUHO-TPYMIAaMH, QJKWIAMUHO-TPYNIAMH WM  AHAIKUJIAMHHO-
rpynnamu, R’ mpencraBnsier coboit arom Bomopoma wiu  Ci-Csankokcu-rpymmy, W
NpenCTaBisieT cOoOOM ST MM BUHWI, M X TpPEACTaBIsieT coOOM aHMOH, U BbIIEIEHHE
YKa3aHHOI'O HpPOAYKTaA. B NPpEANIOUTUTEIbHOM BapHUaHTC OCYIHCCTBJIICHUSA, MPOAYKT BbIACIAKOT
Kpuctaumsauuei. B ApyroM mNpeanoyTUTENbHOM BapUaHTE OCYIIECTBICHMS, NPOAYKT
BBIIEJSIFOT KpUCTAJUIM3allMed W3 apoMaTHYeCKOro PacTBOPUTENST WM CMECH PacTBOPUTENE,
cofepskalleil apoMaTU4YecKUil pacTBOpUTENb. B OZHOM BapuaHTE OCYLIECTBIEHHUS, MPOAYKT
KPUCTAJUTM3YIOT M3 TONyOJia, JTWIOEH30Ja, KCUJIoNa, XJIOopOeH3ona, oO-IuxJjiopOeH30a,
¢TopOeH3ona, aHM30Ja WM ME3UTHUJICEHA, WIM M3 MX CMECH, WJIH U3 CMECH PacCTBOPHTEINEH,
comepkallell OAWH W3 YKa3aHHBIX pacTBOpuTesnell. B mpeamnodTuTrensHOM — BapuaHTe
OCYIIECTBJIEHUs, MPOAYKT KpPHUCTAJUIM3YIOT W3 TOJyOJa WM U3 CMECH PpacTBOpUTENEil,
COZEpIKaIlel TOJIYO.

B npyrom BapmaHTe OCYLIECTBIEHHs, B HACTOSIEM H300pPETEHHUH OIMCAaH CIOCO0

MOoJIly4€HUsT CMECH HU30KCA30JIMHOBBIX COGHHHGHHﬁ, HUMCHOUX MNPUBCACHHBIC HUXKE (bOpMy.]'IbI

(S)-1u (R)-I:
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(8)-1

O—p
1
B/? \ ““““My—Q
R1

\go
(R)-1

rae cMech oboramiena (S)-1; u
B!, B2, B>, R!, Y u Q umeroT 3Ha4ueHus, ykasaHHble Bbiie s popmy s (I);

b

BKJTIOYAFOIIMH PEaKLUi0 coequHeHus1, nmerornero ¢opmyy (II):

(1D
rne B, B2 B’ R, Y u Q umeror 3HaueHus, ykaszanHble mms ¢dopmynsl (I), ¢
FI/IHpOKCI/IHaMI/IHOM B HpI/IcyTCTBI/H/I BOJAbI, HECMCHIMBAIOIIECIOCA C BOHOﬁ Opl“aHI/I‘-IeCKOI“O

pPacTBOPUTENIS, OCHOBAHUSI M XHPAJIBHOTO KaTaju3aTropa Mek(asHOTro MepeHoca, MMEKOLIEero

dopmyny (I11a):
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rae R mpencrasisier coOoi apuyl WM reTepoapuil, 3aMEeIleHHBbIH OIHOW WM OOJbIe
6ensunokcu-rpynnamu (-OCHzPh), amuno-rpynnamu, Ci-CsankunamuHo-rpynmnaMu uim 1u-Ci-
Cs-ankunamuHo-rpynnamu; R’ mpencrasnser coboit arom Bogopoaa uin Ci-Csankokcu-rpynmmy,
W mpencraBisier co0OM 3THI WM BUHWI, U X MPENCTAaBIseT COOOW aHMOH, M BbIIEJECHUE
YKa3aHHOTO CO€AMHEHHs. B MpeanodTuTebHOM BapHaHTE OCYINECTBICHUS, IPOAYKT BBIIENSIOT
KpUCTaJutM3anueii. B fApyroM mnpennodTuTeNbHOM BapUaHTE OCYIUECTBICHUS, MPOXYKT
BBIACISIIOT KPUCTAUTM3AlMell W3 apOMaTHYECKOrO PACTBOPHTENS MM CMECH PAaCTBOPUTENEH,
colepsKaleil apoMaTHUECKHi pacTBOPHUTENb. B ONHOM BapuaHTe OCYILIECTBJIEHHS, MPOAYKT
KPUCTAJUTM3YIOT M3 TOJNyOJia, JTWIOEH30Ja, KCUJIoja, XJopOeH3ona, oO-auxJjopOeH30a,
¢dTopOeH3ona, aHM30Ja WIM ME3UTHJICHA, WM W3 MX CMECH, WIM M3 CMECH PacCTBOPHTENEH,
comepxkallell OAWMH W3 YKa3aHHBIX pacTBopuTesel. B mpeanodTutrenbHOM — BapuaHTe
OCYIIECTBIICHHUsI, MPOAYKT KPHUCTAJUIU3YIOT W3 TONYyOJla WIM W3 CMECH pPacTBOPUTENEH,
COZepIKallel TOJIyON.

B onHOM BapHaHTe OCYIIECTBICHHS, B HACTOSILEM N300pETEeHNH OMKCaH Coco0 CHHTE3a
cMecH HaHTHOMepOB, uMmeroimux Gopmyisl (S)-1 u (R)-1, roe cMech oborarieHa SHAHTHOMEPOM
B BECOBOM COOTHOIIEHHUH OT mpuMepHo 55:45 mo mpumepro 99.9:0.1, (S)-I x (R)-1. B npyrom
BApUAHTE OCYILIECTBIEHHs, B HACTOSIIEM HW300pPETEHHUH ONMHCAaH Crocod CHHTE3a CMeCcu
sHaHTHOMEpOB (S)-I1 u (R)-1, koTopas oboramiena (S)-1 B BECOBOM COOTHOIIEHUH OT MPUMEPHO
65:35 no mpumepno 99:1, (S)-I x (R)-I. B npyrom BapmaHTe OCYINECTBJIEHHUS, B HACTOSIIEM
n300peTeHnH OnucaH crnocod cuHTesa cMecu sHaHTHOMEPOB (S)-1 u (R)-1, roe cmeck oboramiena
(8)-I B BecoBom cooTHOmEeHnU OT npumepHo 70:30 mo mpumepHo 99:1, ot npumepno 80:20 no
npuMepHo 99:1, wnu ot npumepro 90:10 no npumepno 99:1, (S)-1 x (R)-L

B npyrom BapuaHTe OCYINECTBIEHHs, B HACTOSIIEM H300pPETEHUH OIUCAaH CIOCO0
cunte3da cmecu sSHaHTuomMepoB (S)-1 u (R)-I, rme cmech obGoramena (S)-I B BecoBom
COOTHOIIEHNH OT mpumepHo 85:15 mo mpumepno 95:5, (S)-I xk (R)-1. B npyrom Bapuante
OCYILECTBJIEHHS, B HACTOSIIEM U300PETEHUHU OITUCAH CIIOCOO CHHTE3a CMECH YHAHTHOMEPOB (5)-1
u (R)-1, rne cmech oboramiena (S)-1 B BECOBOM COOTHOIIEHUH OT npuMepHO 87:13 no mpumepHO
93:7, (5)-I k (R)-I. B npyrom BapuaHTe OCYLIECTBICHHS, B HACTOALIEM H300pPETEHHUH OMHCAH
criocod cuHTe3a cmecu 3HaHTUOMEPOB (S)-I u (R)-I, roe cmecy oboramena (S)-I B BecoBom
cootHowmeHnH ot 95:5 10 99:1, (S)-1 k (R)-L

B npyrom BapmaHTe OCYLIECTBIEHHs, B HACTOSIIEM H300pPETEHHH OIMHUCAH CIocod
MOJIyYE€HUST H30KCAa30JIMHOBOTO COeNMHEeHMsI, uMerotero ¢Gopmyiy (S)-1, B mpakTHuecku 4ucToi

sHaTtuoMepHoit popme (> 99:1, (S)-1 k (R)-I):
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(8)-1

rne B!, B2, B3, R!, Y u Q umeror 3Hauenus, ykazansble sbime 1t popmysl (I);

BKJTIOYAKOIINH PeakLuio coequHeHus:, nmerornero ¢opmyiy (II):

R’ o
B1
T W N
B3=
(1D

rne B!, B?, B’ R, Y u Q umerT 3HaueHus, ykasanubie a1 Qopmynst (I), ¢
TUAPOKCUIAMUHOM B TIPHCYTCTBHH BOJBI, HECMELIMBAIOIIETOCS C BOAOH OPraHUYECKOro
PACTBOPHTENS, OCHOBAHHS U XUPAJLHOrO KaTaIM3aTopa Mexk(asHOTO MePeHOCca, MMEIOIIEro
dopmyay (I1a):
W H

(Illa)

rne R mpencraensier co0oil apuil wim reTepoapui, 3aMeIleHHbIH OMHOW W OOJIbIIe
oensmnokcu (-OCH>Ph) rpynmamu, W npencraensier coboi aTun win BUHIIL, R’ npencrapisier
coboii atom Bomopoma wmu Ci-C3ankokcH-Tpymmy, W X IPEACTaBIsSeT COOOW aHWOH, M
BBIJICJIEHHE TMPOAYKTAa KPHUCTAJUIM3ALMEed W3 apOMaTHYeCKOrO pAaCTBOPUTENS WM CMECH
pacTBOpUTENIEH, COAEpKalleld apoMaTUYeCKUW  pacTBOopuTeslb. B omHOM — BapuaHte
OCYIIECTBJIEHHs, CoenuHeHue, wumewnmee dopmyny (S5)-I, kpucralumM3yroT U3 TONyOJa,

STUIOEH30/Ma, KCWIOJNa, XJjopOeHs3ona, o-nuxyopOeH3ona, ¢ropOeH3ona, aHH30Ja WU
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ME3UTUJIEHA, UJIN U3 UX CMECH, UJIM U3 CMECH PACTBOPUTENIEH, copepKallell OUH U3 YKa3aHHbIX
pacTBopuTeneil. B mpenmnodTuTenbHOM BapUaHTE OCYINECTBIECHHS, COEIMHEHHE, HMEIoIlee
bopmyny (S5)-I, kpucraiuM3yroT M3 TOJyOJNa WM M3 CMECH PACTBOPHUTENCH, ConepsKallei
TOJIY OJI.

B opHOM BapuaHTe OCYLIECTBJICHHUS, BbIIEICHHE MPOAYKTa KPUCTAIIU3ALUEH U3
apOMaTHYeCKOr0 pacTBOPUTENs NPUBOAUT K BBIACIEHUIO KPHUCTAIMYECKON COJIbBATHOM
TBEPAOH (POPMBI LIEIEBOIO SHAHATHOMEPA C APOMATHIECKUM PACTBOPUTENIEM, YTO 00eCIeYrBaeT
HEOKHIAaHHOE BBIJIEJICHUE LIEJeBOr0 HHAHTHOMEpa B UHCTOM BHJIE W3 PEaKLMOHHOW CMECH,
TIOCKOJIbKY PalleMHYEeCKOe COeIMHEHHe He 00pa3yeT COJIbBATHOH (YOPMBIL.

B onnOoM BapuanTe ykaszaHHoro cnocoda, R B ¢gopmyne (Illa) umm (I1Ib) mpencrasnsier
coOOH apuil WM reTepoapui, 3aMELIeHHBbIH ONHOW apajKOKCH-TPYyNIoi. B apyrom BapuaHTe
ocyecTBieHus, R mpencrasisier coOOH apuil HITH reTepOoapill, 3aMELICHHbIH IBYMS apajKOKCH-
rpynmnamu. B apyrom BapuaHnTe ocymecteieHus, R mpencrasnsier coOOH apuil UM T€TepOap,
3aMELIeHHBbI Tpemsl apajkokcu-rpynnamu. B ngpyrom Bapuante ocymecTsieHus, R
npeacTaBisieT coOOM apuil WM reTepoapu, 3aMeIeHHbIN YeThIPbMsI apajKoKCcHU-Tpynmamu. B
APYroM BapHaHTEe OCYINECTBJICHUs, R mpencrasiser coOON apyil WM Te€TepOaAPHI, 3aMeIleHHbIN
IATBIO ApaJIKOKCU-TPYIIaMU.

B npyrom BapmanTe ykazanHoro cnocoda, R B ¢popmyne (Illa) mnu (IIIb) mpencrasnsier
cOOOH apui WM TeTepoapuii, 3aMeleHHb omHol Oenszunokcu-rpynmnoi (-OCH2Ph), u R’
npeAcTaBisieT coOol  aTOM  BOXOpOJAa WM METOKCU-Tpymmy. B apyrom  BapuasTe
ocyuiecTBieHuss, R mpencrasiaser coOOH apuia WIM TeTepoapui, 3aMEINeHHbIH JBYMs
Oensmokcu-rpynmnamu, 1 R’ mpencrasisier coOoif aToM BOAOpOIA WIIM METOKCH-rpymmy. B
APYrOM BapHaHTE OCYINECTBJICHUs, R mpencrasiser coOOW apuil UM TeTepOaAPH, 3aMeIeHHbIN
Tpemsi OeH3WIOKCU-TpynnaMu, U R’ npencrasinser co0oii aTOM BOJOPOAA WIIM METOKCH-TPYIIITY.
B npyrom BapuanTe ocymecTBieHusi, R mpencraBisier coOoil apui MM reTepoapui,
3aMEIIEeHHBIA YeThIPbMsI O€H3MIOKCU-TpynaMu, U R’ npencrasnser co0oi aToM BOIOpOIA WU
MeTOKCH-rpynny. B npyrom Bapuante ocyuiectBieHus, R mpencrasiser coboi apun wim
reTepoapmil, 3aMeIICHHbIH TSThI0 OCH3WJIOKCHU-TpymmamMu, u R’ mpencraeiser coOoil atom
BOJIOPOAA UM METOKCU-TPYIIITY.

B npyrom BapmanTe ykazaHHoro cnocoda, R B ¢popmyne (Illa) wnu (IIIb) mpencrasnsier
co0ol (peHms1, 3aMELIeHHbIH OHON apaKOKCU-Ipynnoi. B npyrom BapuaHTe OCyINECTBIICHUS,
R mpencrasnsier coboit GpeHm, 3aMeIneHHbId IBYMs apaIKOKCU-TpynnamMu. B npyrom Bapuante
ocymecTsieHus, R mpencrasnser coOoi (eHn, 3aMeIneHHbId TpeMs apajKoKcH-rpynmnamu. B
APyrOM BapHaHTe OCyINecTBieHHs, R mpexncrasiser coOoil (heHWJ, 3aMEleHHBbIH YeThIPbMSI

apajkokcu-rpynmnaMmud. B npyroMm BapuaHTe ocyinecTBieHus, R mpencrasisier coOoil deHu,
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3aMEIEeHHBIN MSATHIO APATIKOKCH-TPYITTAMH.
B npyrom Bapmuanrte ykaszanHoro criocoda, R B ¢popmyne (Illa) umm (I1Ib) npencrapnsier
co0oi:

/—Ph

0
% OjPh
0

\—Ph

B npyrom Bapuante ykaszanHoro crocoda, R B ¢popmyne (Illa) umu (I1Ib) npencrapnsier

(3,4,5-Tpuc(0en3unokcu ))pennn).

coboii ¢penmn, 3amenieHHbli ogHol Oensmnokcu-rpynmnoii (-OCH2Ph), u R’ npencrasnser coboit
aToOM BOJOpOAAa MM METOKcU-rpynmy. B apyrom BapuanTe ocyliecTBieHus, R npexncrasiser
coboli (eHmn, 3amerneHHbld nByMs1 OeH3MJIOKCU-Tpynmamu, U R’ mpexncrasisier coboil atom
BOJIOpPOJa WJIM METOKCU-Tpymmy. B npyrom Bapuante ocymecTBieHusi, R mpencrasniser coboi
(bennn, 3aMerneHHbI TpeMsi OeH3WIOKCH-rpynmnaMy, U R’ npencrasnser codoit aToM Bogopoaa
WM MeToKcu-rpymnmy. B apyrom Bapumante ocymectsieHus, R mpencrasisier coboit ¢eHu,
3aMeIIEeHHBINA YeThIPbMsl O€H3WIOKCU-TpynnaMy, U R’ npencrasnser coOoii aToM BOIOpOIa WU
METOKCU-rpynny. B npyrom BapuanTe ocyiuecTBieHus, R mnpencrasnser coboi ¢eHu,
3aMeIIeHHBbIH MAThI0 OeH3mIokcHu-rpynmnamu, 1 R’ mpencrasnser coboif aToM Bomopona WU
METOKCHU-TPYyIIy.

B npyrom BapuanTe ykazanHoro cnocoda, R B ¢popmyne (Illa) wnu (IIIb) mpencrasmnsier
co0ol Ha(THII, 3aMEIIEeHHbIN OHON apaJKOKCH-TPYIIOi. B apyrom BapuaHTe OCYIIECTBIICHUS,
R nmpencrasnsier coboit HahTHI, 3aMELEHHBII TBYMs apalIKOKCH-TpynrnaMu. B npyrom BapuaHre
ocymectBieHus;, R npencrasysieT coboii HadTHII, 3aMeIeHHBIN TpeMsl apaKOKCU-Tpynnamu. B
APYyrOM BapHaHTe OCYIIECTBIeHUs, R mpencraBisier coOoil HadTHI, 3aMeIeHHbIH YeThIPbMSI
apaikokcu-rpynmnamMu. B napyrom BapuwanTte ocyuiectieHus, R mpencrasnsier coboit HadTu,
3aMeLEeHHbIN MATHIO apAIKOKCU-TPYIIIaMH.

B npyrom Bapuante ykaszanHoro crocoda, R B ¢popmyne (Illa) umu (I1Ib) npencrapnsier
coboii HadTmn, 3amewmeHHblli ogHON Oensmnokcu-rpymmoit (-OCH2Ph), u R’ mpencrasnsier
cobol aTroM BOAOpOJA WM METOKCHU-rpymnmy. B papyrom Bapuante ocyimecTBieHusi, R
npeacTasisier cobol HadTHI, 3aMeIneHHbIH AByMs1 OeH3WJIOKCcU-TpynmamMu, U R’ npencrasnser
co0olf aToM BOAOpPOJA WM METOKCU-rpynmy. B papyrom Bapmante ocyiuecTBieHusi, R
npeacTaBisieT coOol HadTHII, 3aMeLIeHHbIH TpeMsa OeH3MIOKCH-rpynmaMu, U R’ npencrasnser

co0Ol aTroM BOAOpPOJA WJIM METOKCU-rpymnmy. B napyrom Bapumante ocyiecTBieHusi, R
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npeacTaBisier coboi  HadTh, 3aMeIleHHBI 4eThIpbMsA OEH3MIOKCH-rpynmamu, u R’
npeAcTaBsieT coOOW  aToOM  BOXOpPOJAa WM  METOKCU-Tpymmy. B apyrom  BapuanTe
ocymectsieHus;, R npencrasnser coboil HadTHII, 3aMeIeHHbIN MAThIO O€H3WIOKCU-TPYTIIIAMHY,
u R’ nmpexacrasnsier coboii aToM BOAOPOAA HIIK METOKCH-TPYTIITY.

B npyrom BapuanTe ykazanHoro cnocoba, R B ¢popmyne (Illa) wnu (I1Ib) mpencrasmnsier
coboil aHTpalleHW), 3aMELIeHHBbIH OIHOW apajJKoKCU-rpynmod. B apyrom Bapuanrte
ocyuiecTBiieHHus, R mpencrtasisier coOOH aHTpALEHWI, 3aMEIIEHHBbIH JBYMsl apajKOKCH-
rpynnamu. B gpyrom BapuaHTe ocyinecTBieHusi, R mpencraBnser coOoil  aHTpaLeHH,
3aMELIeHHBbI TpeMs apajkoKcu-rpynnamu. B npyrom Bapuante ocyliecTsieHus, R
npeacTaBisier coOO aHTpPaLeHWN, 3aMELIEHHBI YeThIPhMs apajKOKCH-rpynmnamMu. B npyrom
BapUAHTE OCYIIECTBJICHUS, R mpencraBinser coOOH aHTpaLEHWI, 3aMEINEHHBIH MSThEO
apajKOKCU-TPyTIaMu.

B npyrom BapmanTe ykazaHHoro cnocoda, R B ¢popmyne (Illa) wnum (IIIb) mpencrasnsier
co0oH aHTpaLeHW, 3aMeLIeHHbIH onHOoM Oensmnokcu-rpynmoi (-OCH2Ph), u R’ npencrasnser
cobol aTroM BOOOpOJA WM METOKCHU-rpymnmy. B papyrom Bapuante ocymiecTBieHusi, R
npeAcTaBsieT CcoOOH aHTpPAalleHWN, 3aMELICHHbIH ABYMs O€H3WJIOKCH-rpymmamMu, u R’
npeacTaBisieT coOOW  aTOM  BOXOpOJAa WM METOKCU-Tpymmy. B apyrom  BapuanTe
ocymecTBieHns, R mpexncrasiser coOoOW aHTpaLeHWN, 3aMeIleHHbI Tpems OEH3MJIOKCH-
rpynmamu, U R’ npencrasisier codoit aToM BOAOPOa WIIM METOKCU-TpyIiny. B npyrom BapuaHTe
ocyuecTBieHus, R mpexncrasiser coOOi aHTpalLleHWN, 3aMEIIEeHHBbIH 4YeThIpbMsI OEH3HIIOKCH-
rpynmnamu, U R’ npencrasnsier coboit aToM BOAOPOAA UM METOKCH-TpyIiy. B apyrom Bapuante
ocyuecTBiieHus, R mpencraBisier coOOil aHTpALEHMJ, 3aMEIIEHHbIH MATbI OeH3MIOKCH-
rpynmnamu, U R’ mpencrapisier co0oii aToM BOAOPOAA UM METOKCU-TPYIIIY.

B npyrom BapmanTe ykaszanHoro cnocoda, R B ¢popmyne (Illa) wnu (I1Ib) mpencrasnsier
coOOH mupHOWI, 3aMEINeHHbI OXHOW apalKOKCH-rpynmoil. B apyrom  BapuaHTe
ocyuecTBieHns1, R mpencrasiseT coOOH MUPUANI, 3aMELICHHBIH JByMs apaJIKOKCH-TPYIITIAMH.
B npyrom BapuaHTe ocymiecTBieHusi, R mpencraBnsier coO00i mUpHIWI, 3aMEINEeHHBIA TpeMms
apankokcu-rpynmnamMu. B npyrom BapuaHTe ocyuiecTBieHHs, R mpexacrasisier coOOH MUPHIMI,
3aMELIeHHBbI YeThIPbMs apalKOKCU-Tpynnamu. B agpyrom BapuanTte ocymectsieHus, R
NPEACTaBIsIET COOOH MUPHUINIL, 3aMEIIEHHBIH MTHIO APATKOKCH-TPYIIIAMH.

B npyrom Bapmuante ykaszanHoro crocoda, R B ¢popmyne (Illa) umm (I1Ib) npencrapnsier
coboii mupuawi, 3aMerneHHbl ogHON Oensminokcu-rpymmoi (-OCH2Ph), m R’ mpencrasnser
coO0Ol aTroM BOAOpPOJA WM METOKCU-rpymnmy. B napyrom Bapumante ocyuiecTBieHus, R
npeAcTaBisieT COOON MUPHIWI, 3aMeIleHHBINH NBYMsl OeH3MIIOKCH-TpymnamMu, 1 R’ npencrasnser

co0Ol aTroM BOAOpPOJA WJIM METOKCU-rpymnmy. B papyrom Bapumante ocyiecTBieHus, R



28

npeacTaBisieT coO0M MUPHUINI, 3aMELIeHHbIH TpeMsi OeH3uIoKCcH-TpynnamMu, U R’ npencrasnser
coboOif aTroM BOAOpPOJA WM METOKCU-rpymnmy. B papyrom Bapmante ocyimecTBieHusi, R
NpEeACTaBsieT COOOH NUPUANMI, 3aMELICHHbIH 4YeThlpbMs OeH3mIoKcHu-rpynmamu, U R’
npeAcTaBsieT coOOW  aTOM  BOXOpOJAa WM METOKCU-Tpymmy. B apyrom  BapuanTe
ocyuiecTByieHus, R mpeacrasisier coOOH MUPHUINI, 3aMELIEHHBIH MAThI0 OEH3UIOKCH-TPYIIIIAMHU,
u R’ mpencrasmnsier co0oii aTOM BOAOPOAA WIIM METOKCHU-TPYIIITY.

B nmpyrom BapuanTte ykaszanHoro crocoda, R B ¢popmyine (Illa) unu (I1Ib) npencrapisier
coO0OH TNHPUMHUIMHII, 3aMELISHHbI OXHOH apajKoKCU-Tpymmoi. B apyrom Bapuante
ocywectBieHus, R mpencraBmsier coOOH MUPUMUAMHWIL, 3aMELICHHBIH JBYMsl apajKOKCH-
rpynnamu. B apyrom BapuaHTe ocymectBieHHs, R mpencraBiser coO0Oi MUPUMHUINUHILL,
3aMELIeHHBbI Tpemsl apajkokcu-rpynnamu. B npyrom Bapuante ocylectsieHus, R
NpEeACTaBysieT COOOH MUPUMHIMHIII, 3aMEIIEHHBII YeThIPbMsl apalIKOKCH-rpynmnaMu. B npyrom
BapHaHTe OCYINeCTBIeHHs, R mpeacraBinser coOOHW NHUPUMUAUHII, 3aMEIIEHHBIH ISTHIO
ApAJIKOKCU-TPYIIAMHU.

B npyrom Bapmanrte ykaszanHoro cnocoda, R B ¢popmyne (Illa) umm (I1Ib) npencrapnsier
co0OH NUPUMUAMHWI, 3aMeleHHbll onHoi Oensunokcu-rpynmoi  (-OCHzPh), m R’
npeacTaBisieT coOOW  aTOM  BOXOpOJAa WM METOKCU-Tpymmy. B apyrom  BapuanTe
ocylecTBleHHus, R mpencraBnsieT coOOW NMMPUMHMIUHIII, 3aMEIIEHHBIH JByMs OEH3HMJIOKCH-
rpynmamu, U R’ npencrasisier coOoi aToM BOAOPOaa WIM METOKCU-TpyIiny. B npyrom BapuaHTe
ocyuiecTBieHus, R mpexncrasnsger coOOM NMUPUMUAMHUI, 3aMeLIEeHHBI Tpems OEH3MJIOKCH-
rpynmnamu, U R’ npencrasnsier coboit aToM BOAOPOAA UM METOKCH-TpyIiy. B apyrom Bapuante
ocyliecTByieHNs, R mpezacTaBisier co00H MUPUMUANHIII, 3aMEIEHHbIH YeThIPbMsl OCH3UIIOKCH-
rpynmnamu, U R’ npencrasisier co0oit aToM BOAOPOIa WIIM METOKCU-TPYIIY. B npyrom BapuaHTe
ocywectBieHus, R mpencrasisier cCOOOH MUPUMUAMHWI, 3aMELICHHBIH MSThIO OEH3MJIOKCHU-
rpynmnamu, U R’ mpencrasisier co0oli aTOM BOAOPOAA UM METOKCHU-TPYIIIY.

B npyrom Bapuante ykaszanHoro crocoda, R B ¢popmyne (Illa) umu (I1Ib) npencrapnsier
coOOH XMHONMHMJI, 3aMEIICHHBIH OIHOW apajKOKCH-Ipymmoi. B apyrom Bapmante
ocymectBieHns, R mpeacrasiaser coO0i XWHOMMHHJ, 3aMEIIEHHBIH JBYMsl apajKOKCH-
rpynmamMu. B nmpyrom BapuaHTe ocyimecTBieHHs, R mpexncrtaBiser coOOW XHHOJWHHI,
3aMELIeHHBbI Tpemsl apajkokcu-rpynnamu. B ngpyrom Bapuante ocymecTsieHus, R
npeAcTaBisieT cOOOH XWHOJMWHMI, 3aMEINEeHHBIH YeThIPbMs apajKOKCH-rpynmaMu. B npyrom
BapHaHTe OocyIiecTBIeHus, R mpencrasiser coO0i XUHOIMHWIL, 3aMEIIIEHHBIH TSITHIO apaIKOKCH-
IpynIamMu.

B npyrom Bapmuanrte ykazanHoro crocoda, R B ¢popmyne (Illa) umm (IIIb) npencrapnsier

co0OH XMHONMHWII, 3aMelIeHHbIH ogHol Oen3unokcu-rpynnoii (-OCH2Ph), u R’ npencrasnser
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coboif aTroM BOAOpOJA WM METOKCU-rpymnmy. B papyrom Bapmante ocymmecTBieHusi, R
NpPEACTaBsieT COOOH XWHOJMMHWI, 3aMeIleHHbIH JABYyMsl O€H3WIOKCH-rpynmamu, #u R’
npeAcTaBsieT coOOW  aTOM  BOXOpPOJAAa WM METOKCU-Tpymmy. B apyrom  BapuanTe
ocymiecTBieHus, R mpencraBnser coOOM XWHOMMHMI, 3aMEIEeHHBIH Tpems OeH3UJIOKCHU-
rpynmnamy, U R’ mpeacrasnsier coboit aToM BOAOPOAA WIIM METOKCU-TpymIy. B npyrom BapuaHte
ocyliecTBieHHss, R mpencrasiser coOoi XMHOIMHWII, 3aMELIEHHBIH 4YeThIpbMs OCH3MIIOKCH-
rpynmnamu, U R’ npencrasisier co0oit aTOM BOAOPOa MIIM METOKCU-TPyIIy. B npyrom BapuaHTe
ocymecTBieHus, R mpeacraBisier coOOM XWHONWHWI, 3aMEINEHHBIH MATbIO OCH3MIOKCH-
rpynmnamu, U R’ mpencrasisier co0oii aToM BOAOPOAA UM METOKCHU-TPYIIIY.

B npyrom Bapuante ykaszanHoro crocoda, R B ¢popmyne (Illa) umu (IIIb) npencrapnsier
coOOH XHMHONMH-4-WJI, 3aMELICHHBbIH ONHOH apalkokcu-rpynmnod. B apyrom Bapuante
ocywmecTBieHus, R mpencraensier cOOOH XUHONWH-4-WJI, 3aMEINEHHBIH IBYMs apajKOKCHU-
rpynnama. B npyrom BapuaHTe ocyluecTBiieHus, R mpencraBisier coOOH XUHOJIHH-4-HII,
3aMELIeHHBI Tpemsl apajkoKcu-rpynnamu. B ngpyrom Bapuante ocymecTsieHus, R
NpEeACTaBysieT COOON XMHONMH-4-HJI, 3aMELICHHbIN YeTHIPbMS apajKOKCH-TpynmnamMu. B npyrom
BapMaHTe OCYyIIeCTBIeHUs, R mpencrasiser coOOW XWUHOJUH-4-WJI, 3aMEIICHHBIH MSITHIO
apaJIKOKCU-TPYIIIAMHU.

B npyrom BapmanTe ykazanHoro cnocoda, R B ¢popmyne (Illa) wnu (IIIb) mpencrasnsier
cOoOOH XUHONMMH-4-WJI, 3aMelleHHbl ofHoW Oensmnokcu-rpynmoii  (-OCHzPh), u R’
npeAcTaBisieT coOol  aTOM  BOXOpPOJAa WM  METOKCU-Tpymmy. B apyrom  BapuanTe
ocyiecTBieHus, R mpencrasiseT coOOi XMHOMUH-4-MJI, 3aMEINEeHHBbIA IBYMsi OEH3HJIOKCH-
rpynnamy, U R’ mpeacrasnsier coboit aToM BOAOpOAA WIIM METOKCU-TpymIy. B npyrom BapuaHte
ocyuiecTBiieHus, R mpencraBnser coOOW XUHOJIUH-4-HJI, 3aMEIIEHHbIH Tpemsi OeH3HMJIOKCH-
rpynmnamu, U R’ npencrasisier coOoit aToM BOAOPOA WIIM METOKCU-TPyIIy. B npyrom BapuaHTe
ocyuiecTBiieHus, R mpencrapiser coOoil XMHONMMH-4-UJI, 3aMEIIEeHHbIH YeThIpbMsi OEH3UIOKCH-
rpynmnamu, U R’ npencrasisier codoit aToM BOAOPOIA WIIM METOKCU-TPyIIy. B npyrom BapuaHTe
ocyuiecTBiieHus, R mpencrasisier cCoOOW XUHOJIMH-4-WJI, 3aMEIEeHHBbI TSAThIO OEH3WIOKCH-
rpynmnamu, 1 R’ mpencrasisier coOol aToM BOAOPOAA UM METOKCHU-TPYIIY.

B npyrom BapmanTe ykazaHHoro cnocoda, R B ¢popmyne (Illa) wnum (IIIb) mpencrasnsier
co0OH WM30XMHOJNMHWII, 3aMELICHHbIH ONHOW apankokcu-rpymmoi. B  apyrom BapuaHTe
ocymecTieHus, R mpencraBnser coOOH H3OXWHONMHWII, 3aMEINEHHBIH ABYMS apajIKOKCH-
rpynnami. B gpyroMm BapmaHTe ocymecTeieHHs, R mpencraBisier co00il M30XHHOIMHUI,
3aMELIeHHBI Tpemsl apajlkoKcu-rpynnamu. B ngpyrom Bapuante ocymecTsieHus, R
npeacTaBisieT coO0H M30XUHONMHII, 3aMEIeHHbIH YeThIpbMs apajKOKCH-TpynnamMu. B npyrom

BapHaHTe OCyLIeCTBIeHHs, R mpexncrasnsier coOON W3OXWHOJIMHWI, 3aMELICHHBIA ISTHIO
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apAJIKOKCU-TPYIIIAMHU.

B npyrom Bapmuanrte ykaszanHoro criocoda, R B ¢popmyne (Illa) umm (I1Ib) npencrapnsier
cOoOOH W30XMHOJHMHWI, 3aMelleHHblH oxpHol Oenswiokcu-rpynmnoii  (-OCH2Ph), u R’
npeAcTaBsieT coOOW  aTOM  BOXOpOJAa WM  METOKCU-Tpymmy. B apyrom  BapuasTe
ocyiecTBieHus, R mpeacrasiseT coOOM M30XMHOJUHHI, 3aMELIEHHbIN ABYMS OCH3HIIOKCH-
rpynmnamu, U R’ npencrasnsier coboit aToM BOZOPOAA UM METOKCH-TPyIiy. B apyrom Bapuante
ocyuiecTBiieHus, R mpencrasiser coOOH M30XWHOJUHWI, 3aMELIEHHBbI TpeMs OeH3HMJIOKCH-
rpynmnamu, U R’ npencrasisier coOoit aToM BOIOpOAa HIIM METOKCH-TpyTIy. B mpyrom BapuaHTe
ocyiecTBieHHs:, R mpeacrasisier coO0H M30XUHOIMHWIL, 3aMEIIEeHHbIH YeThIpbMsl OCH3HIIOKCH-
rpynmnamu, U R’ npencrasisier codoit aToM BOAOPOIa WIIM METOKCU-TpyIIy. B npyrom BapuaHTe
ocymecTBieHus, R mpencraBiser coOOH W30XWHOJIMHUI, 3aMEMICHHBIH MATHIO OCH3MJIOKCH-
rpynmnamu, 1 R’ mpencrasisier coOol aToM BOAOPOAA UM METOKCHU-TPYIIY.

B npyrom BapmanTe ykazaHHoro cnocoda, R B ¢popmyne (Illa) wnu (I1Ib) mpencrasnsier
coOOH akpUOWHWJ, 3aMELICHHbI OJHOH apaJKoKCU-Tpynmnod. B apyrom BapmaHTe
ocymectBieHus, R rmpencraensier coOOH aKPUAWHWI, 3aMEIIEHHbIH JByMsl apajKOKCH-
rpynnamu. B gpyrom BapmaHTe ocymecTtBieHHs, R mpencraensier coOOH aKpHIUHUI,
3aMELIEHHBbI Tpemsl apajkoKcu-rpynnamu. B ngpyrom Bapuanre ocymecTsieHus, R
NpeACTaBisieT COOOH aKpHIMHIII, 3aMELIeHHbIH YeThIPbMs apajKOKCH-rpynmnamu. B nmpyrom
BapHaHTe ocyIiecTsiieHus1, R mpencrasisier coO0l akpUANMHUI, 3aMEIIEeHHBIN MAThIO apaKOKCH-
rpynIaMH.

B npyrom BapuanTte ykaszaHHoro cnoco6a, R B ¢popmyie (Illa) wnu (I1Ib) mpencrasnser
co0ol akpuOUHII, 3aMelneHHbIN oqHol OGensmnokcu-rpynmoit (-OCH2Ph), u R’ npencrasnsier
cobol aTroM BOOOpPOJAA WM METOKCU-rpymnmy. B japyrom Bapuante ocyuiecTBieHusi, R
NpeACTaBsieT COoOOW aKpPUOWHWJ, 3aMELICHHbIH AByMs O€H3MWIOKCH-Tpymmamu, u R’
npeAcTaBsieT coOOW  aTOM  BOXOpOJAa WJIM METOKCU-Tpymmy. B apyrom  BapuaHte
ocyuiecTBiieHus, R mpencraBnsier coOOW aKPUAWHII, 3aMEIIEHHbIH Tpemsi OeH3HJIOKCH-
rpynmamu, U R’ npencrasisier codoit aToM BOAOPOIa WIIH METOKCU-TpyIIy. B npyrom BapuaHTe
ocymecTieHns, R mpexncraBiseT coOOW aKPUIAMHWI, 3aMEIICHHBIH YEeTBIPbMS OCH3MIJIOKCH-
rpynmnamu, U R’ npencrasisier codoit aToM BOAOPOIa WIIH METOKCU-TpyIIy. B npyrom BapuaHTe
ocywiecTBieHus, R mpencraensier coOOH aKpUAMHWIL, 3aMELICHHbIH MSTBIO OEH3MIJIOKCH-
rpynmnamu, 1 R’ mpencrasisier coOol aToM BOAOPOAA UM METOKCHU-TPYIIY.

B npyrom BapmanTe ykazanHoro cnocoda, R B ¢popmyne (Illa) wnm (IIIb) mpencrasnsier
coOOi akpunuH-9-mI, 3aMeleHHbII OJHOW apajJKOoKCH-rpynmoi. B apyrom BapuanTe
ocywiecTBieHus, R mpencraBnser coOoi akpuAuH-9-MJ, 3aMEINEeHHBIH JBYMs apajKOKCH-

rpynnamu. B npyrom BapumaHTe ocyuiecTieHus, R mnpeacraBuser coboil akpuauH-9-mi,
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3aMELIeHHBI Tpemsl apajkoKcu-rpynnamu. B ngpyrom Bapuante ocywectsieHus, R
NpeACTaBisieT OO0 aKpUANH-9-MII, 3aMEIEeHHbIN YeThIPbMsI apajKoKCcU-rpynnamu. B npyrom
BapHaHTe OCYyIIeCTBIeHUs, R mpencraBisier coOOW aKpUAMH-9-UJI, 3aMEINEHHBIA MSTHIO
apAJIKOKCU-TPYIIIIAMHU.

B npyrom BapuanTe ykaszaHHoro cnocoda, R B ¢popmyne (Illa) wnu (I1Ib) mpencrasmnsier
coboli  akpuauH-9-wi, 3aMmeuleHHblii onxHoW Oenswnokcu-rpymmoi  (-OCH2Ph), um R’
npeAcTaBsieT CcoOOW aTOM BOXOpOJAa WJIM METOKCU-Tpymmy. B apyrom  BapuaHte
ocyuiecTBiieHus, R mpencraBnsier coOOW akpuaWH-9-WJI, 3aMEIIeHHbIH IBYyMsl OEH3HJIOKCH-
rpynmnamu, U R’ npencrasisier co0oit aToM BOIOpOAa HIIM METOKCU-TpyIIy. B mpyrom BapuaHTe
ocyuiecTBiieHus, R mpencrasnser coOol akpuIuUH-9-MJI, 3aMeEIEeHHBbIH Tpemsi OeH3HMJIOKCH-
rpynmnamu, U R’ npencrasisier codoit aToM BOAOPOIa WIIH METOKCU-TpyIIy. B npyrom BapuaHTe
ocymectsieHust, R mpencrasisier coboil akpuauH-9-uj1, 3aMeIeHHbIH YeThIPbMs OCH3MIIOKCH-
rpynmamu, U R’ npencrasisier co0oit aToM BOIOpOAa HIIM METOKCU-TpyTIy. B mpyrom BapuaHTe
ocymiecTBieHusi, R mpencrasnser coOOW akpuIUH-9-WJI, 3aMELIEHHBbIH MSAThIO OCH3WIOKCH-
rpynmnamu, 1 R’ mpencrasisier coOo aToM BOAOPOAA UM METOKCHU-TPYIIY.

B npyrom Bapmante ykaszannoro cnocoda, R B ¢popmyne (Illa) umm (I1Ib) npencrapnsier
coboii (eHms, HaAQTHI, AHTPALCHWI, MUPUAWI, NUPUMUAMHWI, XUHOJIWHWI, XHUHOJNWUH-4-HII,
W30XMHOJIMHUJ, aKpUAUHWI WM aKpUAUH-9-mi, 3aMelieHHbI OnHON amuHo-rpynmnoi, Ci-
Csankunamuno-rpymmnoit unu nu-Ci-Cs-ankunaMuHo-rpynmnoii, u R’ npencrasnser coboii atom
BOJIOpPOJIa MJIM METOKCU-Tpymmny. B npyrom Bapuante ocyiiectsieHusi, R npencrasnser coboit
dennn, HapTHN, aHTPALEHW]I, NHPUIWI, NUPUMHANHWI, XUHOJUHWI, XWUHOJWUH-4-HJI,
W30XUHOJIMHWI, AKPUIUHWI WIN aKpUAUH-9-UJ, 3aMelLIeHHbIH nByMs amuHo-rpynmnamu, Ci-
Csankunamubo-rpyrmnamu win au-Ci-Cs-ankunamuHo-rpynnamu, 1 R’ mpencrasnsier coboi
aTOM BOJOpPOJAa WJIM METOKCU-Tpynmy. B npyrom BapuanTe ocyuiecTBieHus, R mpencrasiser
coboli (eHws, HaAQTHI, AHTPALCHWI, MUPHIAWI, NHPUMUAMHWI, XUHOJIWHWI, XHUHOJWUH-4-HII,
W30XMHOJIMHWJL, aKpUIMHWI WIH aKpUAUH-9-WI, 3aMelleHHbIH Tpems amuHo-rpynnamu, Ci-
Csankunamuno-rpymnamu win au-Ci-Cs-ankunamuHo-rpynnamu, 1 R’ mpencrasnsier coboi
aTOM BOJOpPOJAa WIM METOKCU-Tpynmy. B npyrom BapuanTe ocyuiecTBieHusi, R mpencrasisier
coboli (eHwn, HaQTHI, aHTPALCHWI, MUPHIAWI, NHPUMUAWHUJ, XUHOJIMHWI, XHUHOJIUH-4-HII,
W30XMHOJIMHWJI, aKPUAMHUI UIH aKpUIUH-9-1I1, 3aMelleHHbIH YeTblpbMs aMuHO-rpynnamu, Ci-
Csankunamuno-rpymmnamu win au-Ci-Cs-ankunamuHo-rpynnamu, 1 R’ mpencrasnsier coboit
aTOM BOJOpPOJA WIM METOKCU-Tpynmy. B npyrom BapuanTte ocyuiecTsieHus, R mpencrasisier
coboii (eHmn, HaAQTUI, AHTPALCHWI, MUPUAWI, NHPUMUAMHWI, XUHOJIWHWI, XHHOJNWUH-4-HII,
W30XMHOJIMHUJ, AKPUAUHWI WM aKpUAUH-9-WIJ, 3aMELIeHHbIH NATbI0 aMuHO-rpynnamu, Ci-

Csankunamuno-rpyrmmamu win au-Ci-Cs-ankunamuHo-rpynnamu, 1 R’ mpencrasnser coboit
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aTOM BOAOPOAA WM METOKCHU-TPYTIITY.

B npyrom Bapmuanrte ykaszanHoro criocoda, R B ¢popmyne (Illa) umm (I1Ib) npencrapnsier
coboii penm, 3amereHHbIi onqHoi amuHO-rpynmol, Ci-Csankunamuno-rpynmoi uiu au-Ci-Cs-
aNIKUJIAMMHO-TPYNIoN, u R’ mpencraBnser co0oli aToM BOAOpOAAa WM METOKCH-rpymmy. B
APYroM BapuaHTe ocyliecTBieHus, R npencrasisier co0oi (eHus, 3aMeIeHHbli 1ByMsl aMHUHO-
rpynnamy, Ci-CsankunamuHo-rpynnamu - wid - au-Ci-Cs-ankunamuHo-rpynmnamy, u R’
npeAcTaBsieT CcoOOW aTOM BOXOpOJAa WJIM METOKCU-Tpymmy. B apyrom  BapuaHte
ocywecTBieHus, R mpencrasnser coOoi (peHws, 3aMeIneHHbld Tpems amuHO-rpynnamu, Ci-
Csankunamubo-rpymnamu win au-Ci-Cs-ankunamuHo-rpynnamu, u R’ mpencrasnsier coboi
aTOM BOAOPOAA WJIM METOKCH-rpymmy. B npyrom BapmanTe ocyiuecTBieHusi, R mpencrasiser
co0oi (eHmI, 3aMeIeHHbIH YeThlpbMs aMuHO-rpyrmamu, Ci-C3alkuiIaMUHO-TPYTIITAMH WIIH JTH-
C1-Cs-amxkunamuHo-rpynmnamu, u R’ npencrasisier codo aToM BOIOPOAA WIH METOKCU-TPYIIITY.
B npyrom BapuanTe ocymecTBieHus, R mpencraBnser coOoil (eHWs, 3aMEIeHHBIH IMSTHIO
amuHo-rpynnamy, Ci-CsankunamuHo-rpynnamu win nu-Ci-Cs-ankunamuHo-rpynnaMu, u R’
npeAcTaBisieT coOO0H aTOM BOAOPOIA HITH METOKCH-TPYTIITY.

B ongHOM BapuaHTe OCyLIECTBIeHHs HacTosiero wuszobperenus, B!, B B’ s
coennHeHUsX, umeromux gopmyay (1) wm popmyny (II), mpencrasnsror codoit C-R, u kaxaprit
R mnezaBucumo mpencrasmsier codoit H, ramoren, Ci-Csamkmn wmm Ci-Ceranorenankmi. B
npyrom BapuaHTe ocymectsienus, B!, B B’ B popmyne (I) unu popmyne (II) npencrapisiior
coboit C-R, n kaxzaeiii R HezaBucumo npexncrasisier coboit H, ramoren, Ci-Csamkun nm Ci-
Csranorenankun. B onnoM Bapuante ocymectsienus, B!, B2 B 8 dpopmyne (I) unu gopmyie
(IT) npencrasmsitor coboii C-R, u xaxaeii R HezaBucumo npexacrasisier coboit H, Cl, F, Ci-
Csankun i C1-Csdropankun. B npyrom sapuante ocymectsienus, B!, B2, B? B dpopmyne (I)
w popmyne (IT) nmpencrasmisiror codoit C-R, u kaxabiii R HezaBucuMO npeacrasisieT codoii H,
Cl, F unu CF3.

B omHOM BapmaHTe OCymecTBiIeHHs Hactosmero uzobperenusi, Y B dopmyne (I) u
dopmye (II) npencrasnsier coboii HeoOs3aTeBPHO 3aMelleH bl (heHueH. B npyrom BapuaHTte
OCYIIECTBIIEHHsI, Y TPENCTaBIsAET COOOH HeoOs3aTeNbHO 3aMelleHHbl HadTuiaeH. B npyrom
BapHaHTe OCYIIECTBIIEHUs, Y TpeACTaBysieT coOOH HeoOs13aTeNbHO 3aMEUICHHBIA S- uiau O-
YJIEHHBbIN reTepoapwieH copepxkamuii 1, 2 mwiam 3 atoma, BeIOpaHHBIX 3 S, N u O. B npyrom
BapMAHTE OCYIIECTBJIEHUs, Y  TMPEACTaBIseT Co0OW  HeoOs3aTeNIbHO — 3aMEIleHHBIH
OMLIMKIIMYEeCKUil rerepoapuiieH, cogepkamuii 1, 2 nmm 3 atoma, BeiOpansbix u3 S, N u O.

B npyrom BapmaHTe yKa3aHHOro criocoda mo HacrosimeMy n3o0pereHuro, Y BbIOpaH U3

Y-1, Y-2, Y-3, Y-4, rne Z npexncrasinsier codoit arom azora win CH, Y-5 nmm Y-6:
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B oxgHOM BapmaHTe OCyINECTBJIEHUs HacTosero n3ooperenus, rpynmna Q B gpopmyine (I)
uma Qopmyne (II) mpencrasnsier coboit T-NR’R?. B apyrom BapuaHTe ocyinecTsieHus, Q
npencrasnsier coboii T-NR?R?, rne R? mnpencrasmaser coboit H wmmu Ci-Csamkum, u R
npencrapaser coboit Ci-Csamkun, Heobs3aTenbHO uMerommii 3amectutens R*. B apyrom
BapHuaHTe ocymecTsienus, Q nmpencrasiser coboit T-NR2R3, rne R? npencrasnser coboit H, u
R’ nmnpencrasnser coboii Ci-Csankun, HeoOA3aTeNbHO 3aMELIEHHBIH  aJKUITHO-IPYIIION,
raJloreHaIKHUITHO-TPY IIOH, ANKUJICY I HUHUIIOM, raJoreHAJIKUIICY Ib(UHIIIOM,
ANKWICYIb(QOHUIIOM, TaJIOTEHANKIICYJIbMOHUIOM, aNKHUIKApOOHHUIIOM, aJKOKCHKAPOOHUIIOM,
ATKUJIAMHUHOKapOOHUIIOM, IMAaJKHUIAMUHOKAPOOHUIIOM, raJIoreHaJIKIIKapOOHHUIIOM,
rajioreHaAIKOKCUKAPOOHHIIOM, rajioreHaJIKUIaMHUHOKapOOHUIIOM WK
AWrajoreHAKMIaMUHOKapOoHuIoM. B npyrom BapuaHTe ocyiuecTBieHusi, Q mMpeacTaBisieT
coboit T-NR’R®, rne R’ mpencrasnser coboit H, u R® mpexncrasnster coboii Ci-Csamkum,
HeoOs13aTeNIbHO 3aMELICHHBIN AJKUITHO-TPYIIIOHN, raJIOreHAJIKUITHO-TPY IO,
ATKUJIAMHUHOKApOOHUIIOM, JHANKHIAMHHOKAPOOHUIIOM, TajlOreHANKUIAMHUHOKAPOOHHIOM HJIH
AMTraJIOTeHAIKMIAMUHOKapOoHUIoM. B npyrom BapuaHTe ocyinectBieHusi, Q mpeacTaBisier
coboit -C(O)NHCH,C(O)NHCH,CF3;. B npyrom BapuaHTe OCyIluecTBieHusi, () mnpencrasisieT

coboit -C(O)CH2S(0):CH3. B npyrom BapuanTte ocymecTsieHus, Q mpeacrasiseT coOoit
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-C(O)NHCH>CH,SCHs. B npyrom BapuanTe ocymecTsienus, Q npencrasisier COO0H rpyry
(-CH»-)(-CH2-)N(CO)CH2S(0),CHs.

B npyrom BapuaHTe OCYINECTBJEHHUS HACTOSILErO M300pETEeHUs], OMUCAaH CIOco0
cuHTe3a coennHeHus, umeromero gopmyay (I), oboramennoro (S)-sHaHTHOMEPOM, TIE!

B! u B’ nesasucumo npencrapnstor coboit C-Cl unu C-CF3;

B? npencrasnser coboit C-H, C-Cl unu C-F;

R! npencrasnser coboit CF3;

Y npenctasnsier codoit Y-1, Y-2, Y-4 unu Y-5; u

Q npexcrasnsier coboit —C(0)-NR?R3, rme R? mpencrasnster coboit H, u R?

npeacrasisier  coboit  C1-Csankui, HeoOsI3aTeNbHO — 3aMELICHHBIH  AJIKHJITHO-TPYIIION,

rajjoreHaJ KITHO-TPYIIIOH, ANKUIICY Tb(PUHIIOM, raJIOreHAJIKUIICY Tb(DHHUIIOM,
AJTKUJICY Tb(HOHMITOM, raJIOTeHAIKUIICY Ib( OHUIIOM, AKMJIAMHUHOKapOOHUIIOM,
IMATKAIAMHUHOKaPOOHHIIOM, rajJoreHaJKIIaMUHOKapOOHUIIOM WA

I[I/IFaJ'IOFeHaJ'IKI/IJ'IaMI/IHOKap6OHI/IJ'IOM;

BKJTIOYAFOIINH PEakLuio coequHeHus:, nmerornero ¢opmyy (II):

R o
B1
Ngo=

(1D
rne B!, B2 B’ R!, Y u Q wumetor 3Hauenus, ykasanuble mns dopmyisl (I), ¢
FI/IHpOKCI/IHaMI/IHOM B HpI/ICYTCTBI/H/I BOAbI, HECMCIIUBANOLIECrocsa C BOHOﬁ OpFaHI/I‘-IeCKOFO

pacTBOPUTENS,, OCHOBAHUSI M XUPAJIBHOTO Karajuzaropa Mek(pasHOro MepeHOoca, UMEIOINEero

dopmyay (I1a):
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rae R mpencrasisier coOoi apuyl WM reTepoapuil, 3aMeIleHHbIH ONHOW WM OoJbIle
oensmnokcu (-OCH>Ph) rpynmamu, W npencrasisier coboii atun win BUHIWI, R’ npencrapisier
coboit atrom Bomopoma umu Ci-C3ankokcu-rpymmy, W X IPEICTaBIseT COOOW aHWOH, U
BBIICJICHUE YKA3aHHOIO NMPOAYKTa. B MpeanoYTUTEIbHOM BapUAaHTE OCYLUECTBIEHUS, MPOLYKT
BBIACSIIOT KpHUCTAJUIM3anued. B apyroM mnpearnoyTHTENbHOM BapHaHTE OCYIIECTBICHUS,
NPOAYKT BBIACNSIOT KPUCTAIM3aLMEed W3 apoOMaTHYECKOrO pAacTBOPUTENS] MM CMECH
pacTBOpUTENIeH, coaep:kallell  apoMaTU4YeCKud  pacTBopuTeslb. B onmHOM  BapuaHTe
OCYILIECTBJICHUsI, TIPOAYKT KPUCTAJUTU3YIOT U3 TOJyOJIa, 3THIOEH301a, KCUJIONA, XJIOpOeH30a, O-
nuxyopbensona, GropOeH301a, aHW30MIa WM ME3UTWIICHA, WIM M3 UX CMECH, WJIH U3 CMECH
pacTBOpUTENe, COAepskalleil OAMH W3 YKa3aHHBIX pacTBopuTenedl. B mpeamnodyrutesHOM
BapUAHTE OCYLIECTBIICHHS, MPOAYKT KPUCTAJUTU3YIOT U3 TOJIyOJa HIIH U3 CMECH PacTBOPHUTENIEH,
COZEpIKallel TOJIyOl.
B npyrom BapuaHTe OCYILIECTBJIEHHUs HACTOSILIErO H300pETEeH s, OMMCAaH CIOCO0 CHHTE3a

coenuHeHwus1, umerotnero ¢opmyiny (I), odoramenHoro (S)-3HaHTHOMEPOM, Te:

B! u B® nesasucumo npeacrapnstot codoit C-Cl umu C-CF3;

B? npencrasnser coboii C-H, C-Cl unu C-F;

R! npencrasnser coboit CF3;

Y npencrasisier codoit Y-1, Y-2, Y-4 unu Y-5; u

Q npencrasasier coboit —C(O)-NR’R?, rne R? npencrasnsier coboit H, u R?
npeacrasisier coboit Ci1-Csanmkun, HeobOs3arenbHO 3amerneHHblH  C1-C3anKunTHO-TPyIIOH,
C1-CsranoreHaaKuiITHO-TPY IO, C1-Csankuicy nbGUHUIOM, Ci-
Csranorenankuncyiabuaunom, Ci-Csankuncynbdonmiom, Ci-CsranoreHamKuicyibHOHUIOM,
C1-CsankunaMuHOKapOOHHUIIOM, C1-C3anankunaMuHOKapOOHUIIOM, Ci-
CsranorenankunamuHokapOooHmioM miu Ci-CsauranoreHaikuaaMuHOKapOOHHIIIOM,;

BKJTIOYAKOIINH Peakluio coequHeHus, nmerorero ¢opmyiy (II):

R o
B1
T i W
83—
(1D

rne B!, B?, B’ R, Y u Q umewT 3HaueHus, ykasauuble aaa Qopmynst (I), ¢
TUAPOKCUIAMMHOM B IIPHCYTCTBMH BOJBI, HECMELIMBAIOIIETOCS C BOAOH OPraHUYECKOro

pPaCcTBOPUTEIIA, OCHOBAHUA U XHUPAJIBHOI'O Karajlu3aTopa MG)K(baBHOFO nepeHoca, HUMCEHLICTO

dopmyay (I1a):
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(Ila)

rrae R npencrasnsier codoii 3,4,5-tpuc(OeH3mnokcH )peHm,

W npencrasnsier codoit 3tun uimu BUHIWI, R’ npencrasisier coOOl aTOM BOIOPOAA HITH
C1-Csankokcu-rpynmy, 1 X MPEACTaBIsSeT COOON aHHMOH, W BBIIEIEHHE YKa3aHHOTO MPOMYKTA.
B mpenmnouTuTeNnsHOM BapuUaHTE OCYIIECTBJIEHHS, MPOAYKT BBIAENSIOT KpHUCTajuTu3aiuei. B
APYTrOM TPEANOYTHTETHPHOM BapHAHTE OCYINECTBIIEHHS, MPOAYKT BBIAEISIOT KPHUCTaIH3anei
U3 apOMAaTHYECKOTO PACTBOPUTENsSI MM CMECH pAcTBOPHTENEH, comeprKaiiell apoMaTHYeCKHi
pacTBopuTesb. B OTHOM BapuaHTe OCYLIECTBJIEHHs, MPOAYKT KPHUCTAJUIM3YIOT M3 TOJYOJa,
STWIOEH30/Ma, KCWIOJa, XJopOeH3osa, o-nuxyopOeH3ona, ¢TopOeH30a, aHU30Jia WU
ME3UTHJICHA, WJIK U3 UX CMECH, WJIH U3 CMECH PAaCTBOPUTENEH, comepsKalieii OquH 13 YKa3aHHbIX
pacTBopuTeneil. B mpeanodYTuTeNbHOM BapHaHTE OCYLIECTBICHHS, MPOAYKT KPUCTAIM3YIOT U3
TOJIyOJIa WJIM M3 CMECH PacTBOPHUTENEH, ComepIKaleil Toayodl.

B npyrom BapuaHTe OCYIIECTBJIEHUS HACTOSIIErO M300pETEeHHsI, ONMCAaH CIOCO0 CHHTE3a
coenuHeHus, umeroero gopmyiny (I), oborameHHoro (S)-3HaHTHOMEPOM, TIE:

B! u B? nesasucumo npencrapstor codoit C-Cl umu C-CF3;

B? npencrasnser coboii C-H, C-Cl unu C-F;

R! npencrasnser coboit CF3;

Y npencrasnsier codoit Y-1, Y-2, Y-4 unu Y-5; u

Q mpencraensier coboii  -C(O)CH»S(0)CH3;, -C(O)NHCH>CH,SCH3 wnu
-C(O)NHCH2C(O)NHCH:CF3;

BKJTIOYAKOIIMH Peakuio coequHeHus:, nmerornero ¢opmyiy (II):

R1

I Y\

\33/

)

ey
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rne B!, B?, B’ R, Y u Q umewT 3HaueHus, ykasanublie aas Qopmynst (I), ¢
TUAPOKCUIAMMHOM B TIPHCYTCTBMH BOJbI, HECMELIMBAIOIIETOCS C BOAOH OPraHUYECKOro
PACTBOPHTENS, OCHOBAHHS M XUPAJLHOTO KaTaIM3aTopa Mexk(a3HOTrO MepeHOca, MMEIOIIEro
dopmyay (I1a):
W H

(Illa)

rae R mpencraBisier coOoi apuyl WM reTepoapuil, 3aMEIIeHHBbIH OIHOW WM OOJIbIle
oensmnokcu (-OCH>Ph) rpynmamu, W npencraensier coboi sTuin win BUHIIL, R’ npencrapisier
coboit atom Bomopoma wmu Ci1-C3ankoKCH-Tpymmy, W X IPEICTaBIseT COOOW aHWOH, M
BBIICJICHUE YKA3aHHOIO NMPOAYKTa. B MpeanodYTUTEIbHOM BapUAHTE OCYLIECTBIEHUS, MPOAYKT
BBIACIAIOT KPUCTAUIM3aLUueld. B IpyroM mnpeanouTUTENbHOM BapHaHTE OCYLIECTBIIEHUS,
NPOAYKT BBIACNSIOT KPUCTAIM3aLMEed W3 apoOMaTHUECKOrO pacTBOPUTENSl HIIH  CMECH
pacTBopuUTeNiel, coaepikalled  apoMaTUYeCcKUil  pacTBoputesnb. B oaHOM  BapuaHTe
OCYLIECTBJICHUSI, TPOAYKT KPUCTAJUIU3YIOT U3 TOJYyOIIa, THIOEH30I1a, KCUJIONA, XJI0pOeH30a, 0-
nuxyopbensona, GropOeH30a, aHW30MIa WM ME3UTUJICHA, WIM M3 UX CMECH, WJIH U3 CMeCH
pacTBOpUTENEH, COAepskalledl ONMH W3 YKa3aHHBIX pacTBoputeneil. B mpennodrutensHOM
BapHAHTE OCYLIECTBIICHHSI, MPOAYKT KPUCTAJUTU3YIOT U3 TOJyOJIa WM M3 CMECH PaCTBOPHUTEIEH,
COZepIKaIlel TOJIyOl.
B npyrom BapuaHTe OCYILIECTBJIEHUs] HACTOSIIErO M300pETeHH s, OMUCAaH CIIOCO0 CHHTE3a

coenuHenwusi, umerotero ¢popmyiy (I), odorameHnHoro (S)-3HaHTHOMEPOM, Te:

B! u B® nesasucumo npeacrapnstot coboit C-Cl umu C-CF3;

B? npencrasnser coboii C-H, C-Cl unu C-F;

R! npencrasnser coboit CF3;

Y npencrasisier codoit Y-1, Y-2, Y-4 unu Y-5; u

Q mpencrasnsier coboiri  -C(O)CH»S(0).CHs, -C(O)NHCH,CH>SCH3 wnm
-C(O)NHCHC(O)NHCH:CF3;

BKJTIOYAIOIINH peakLuio coequHeHus:, umerorero ¢popmyry (II):
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R' 4
B1
Ng=

(1)
rme B!, B2, B’ R, Y u Q umeror 3HaueHus, ykasaHubie ans dopmynsr (I), ¢
TUAPOKCUIAMUHOM B TIPHCYTCTBHH BOJBI, HECMELIMBAIOIIEroCsl C BOAOH OPraHHYECKOro

pacTBOPUTENS, OCHOBAHUSI M XUPAJIBHOTO Karaju3aropa Mek(pasHOro MEepeHOCca, UMEKOINEero

dopmyay (I1a):

(Illa)

rae R npencrasnsier coboit 3,4,5-tpuc(Gensunokcu)heHm,

W npencrasnsier coboit st win BuHWI, R’ npencrasnser coboit aToM BOAOPOAA MIIH
C1-Csankokcu-rpynmny, 1 X MNPEACTaBseT cOOOH aHMOH, U BbIIEIEHHE YKa3aHHOTO MPOMYKTA.
B MNpEANIOUTUTECIIBHOM BApPUAHTE OCYIICCTBJICHUA, TPOAYKT BbIACIAOT KpHCTaHHPISaL[PIeﬁ. B
APYIroM NpEANOUTUTCIbHOM BApUAHTE OCYIHCCTBIICHUSA, MIPOAYKT BBIACIAKOT KpI/ICTa.]'I.]'II/I3aL[I/IeI\/‘I
U3 apOMATHYECKOTO PACTBOPUTENSI MM CMECH PACTBOPUTENCH, comepikaliedl apoMaTHYeCKUil
pacTBopuTesb. B OTHOM BapuaHTe OCYLIECTBJIEHHs, MPOAYKT KPHUCTAJUIM3YIOT M3 TOJYOJa,
STUIOEH30/Ma, KCWIojda, XxJjopOeH3ona, o-muxyopOeH3ona, ¢TopOeH30Ma, aHHW30Ja WU
ME3HUTHJIEHA, WK U3 UX CMECH, WIIM U3 CMECH PaCTBOpHTENEH, Cofeprkalueii OAUH U3 YKa3aHHbBIX
pacTBopuTenel. B npeanouTUTENbHOM BapUAHTE OCYLLECTBIIEHUS, MPOAYKT KPUCTAIUIU3YIOT U3
TOJIYOJIa WK U3 CMECH PACTBOPUTEINEH, COEPIKALLEH TOJTYOL.

B npyrom BapuaHTe OCYIIECTBJICHUs] HACTOSIIErO H300pETEeHH s, OMMCAaH CIOCO0 CHHTE3a
coenuHeHwus1, umeroinero ¢opmyy (I), odoramenHoro (S)-3HaHTHOMEPOM, TE:

B! u B® nezasucumo npencrasnstor coboii C-Cl unu C-CF3; B? npencrasnser coboii C-

H v C-F;
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R! npencrasnser coboit CF3;
Y npencrasisier codoit Y-2; u
Q npencrasnsier coboit —C(O)-NR’R’, rme R? mnpencrasnser coboit H, u R?

npeacrasiasier  coboit  Ci1-Csankun, HeoOs3aTeNbHO — 3aMELIEHHBbIH  aJKHITHO-TPYIIIOH,

raJOreHaJIKIITHO-TPY IO, ATKWJICY Ib(HHUIIOM, raJOreHAJIKWICY Ib(UHHUIIOM,
ANTKUIICY TIb(OHMIIOM, raJIOreHaJIKHIICY Ib( OHNUIIOM, AJKUJIAMHHOKapOOHUIIOM,
IHUAKHJIAMAHOKAPOOHHIIOM, rajioreHaJIKLIaMHUHOKapOOHUIIOM HITH

I[I/IFaJIOFeHaJIKI/I.HaMI/IHOKap6OHI/IJIOM;

BKJTIOYAKOIINH Peakluio coequHeHus:, umerornero ¢opmyny (II):

R’ o
B1
B/l WY_Q
Nyo=

(1)
rne B!, B?, B’ R, Y u Q umerT 3HaueHus, ykasanHele ams Qopmynnt (I), ¢
TUAPOKCUIAMMHOM B IIPUCYTCTBMH BOJbI, HECMELIMBAIOIIETOCS C BOAON OPraHUYECKOro

pPacTBOPUTENS, OCHOBAHUS M XUPAJBHOIO Karaiu3aropa Mek(paszHOro IMepeHoca, UMEIINEero

dopmyay (I1a):

(Illa)

rae R mpencrasisier coOoi apuyl WM reTepoapuil, 3aMEIIeHHbIH ONHOW MM OOJIbIle
oensmnokcu (-OCH>Ph) rpynmamu, W npencraensier coboi aTun wiv BUHIIL, R’ npencrapisier
coboit atom Bomopoma umu Ci-C3ankokCH-Tpymmy, W X IPEICTaBIsSeT COOOW aHWOH, M
BBIZIEJIEHHE YKA3aHHOTO MPOAYKTAa. B mpenrnouTuTesbHOM BapHaHTE OCYIIECTBIICHUS, MPOAYKT
BBIJIENIAIOT KpHUCTAUM3alMed. B 1OpyroM mnpennouyTHTENhbHOM BapuUaHTE OCYINECTBIICHUS,

MNPOAYKT BBIACIISIOT KpHCTaHHHSaHHeﬁ U3 apoMaTHU4CCKOTO pPACTBOPUTEIA WM CMECU



40

pacTBOpUTENICH, COAEpKalleld apOMaTU4YeCKUW  pacTBOpuTesb. B omHOM — BapuaHte
OCYLIECTBJICHUsI, TPOAYKT KPUCTAJUIU3YIOT U3 TOJYOIIa, 3TUIOCH30I1a, KCUJIONa, XJIopOeH30a, 0-
nuxnopOensona, GropOeH301a, aHW30/Ia WM ME3UTUJIEHA, WIM U3 UX CMECH, WJIH U3 CMECH
pacTBOpUTENeH, COAepkallell OAMH W3 YKa3aHHBIX pacTBoputenedl. B mpenmoyrutensHOM
BAPUAHTE OCYLIECTBIICHHS, TPOAYKT KPUCTAJUTU3YIOT U3 TOJYOJIa MIIH U3 CMECH PAaCTBOPHUTENIEH,
cozep:kalei Toayo.

B npyrom BapuaHTe OCYILIECTBJIEHHUS] HACTOSIIErO M300pETEeHN s, OMMUCAH CIIOCO0 CHHTE3a
coequHeHus1, umerotnero popmyiny (I), odorameHHOro (S)-3HaHTHOMEPOM, Te:

B! u B® nesasucumo npencrasnstor coboit C-Cl unu C-CFs; B? npencrasnser coboii C-
H wmm C-F;

R! npencrasnser coboit CF3;

Y npencrasisier codoit Y-2; u

Q npencrasmsier coboit —C(0)-NR?R’, rme R? mnpencrasmser coboit H, u R?

npeacrasisier coboit  C1-Csamkun, HeoOs3aTeNbHO — 3aMELICHHBIH  AJKHJITHO-TPYIIIOH,

rajlore€HaJIKUITHO-TPY IO, ANKUIICY Tb(pUHUIIOM, raJIOTeHATIKUJICY IO UHUIIOM,
AJKUJICY Tb(POHMIIOM, raJIOTeHAJKUIICY Ib( OHUIIOM, ANIKUJIAMHHOKapOOHUIIOM,
IMATIKAIAMHUHOKapOOHHIIOM, rajJoreHaJKIIaMIHOKapOOHUIIOM 130 051

I[I/IFaJ'IOFeHaJ'IKI/IJ'IaMI/IHOKap6OHI/IJ'IOM;

BKJTIOYAIOIIHNI PeakLuio coequHeHus1, umeroinero ¢popmyy (II):

R’ o
B1
T W
B3=
(ID

rne B!, B?, B’ R, Y u Q umerr 3HaueHus, ykasauubie ans Qopmynsr (I), ¢
TUAPOKCUIAMUHOM B TIPHCYTCTBHH BOJBI, HECMELIMBAIOIIErOCs C BOAOH OPraHHYECKOro

PaCTBOPUTEIIA, OCHOBAHUA W XHUPAJBHOI'O KaTajlu3aTopa MG)K(baBHOFO nepeHoca, UMEKIIETro

bopmyay (11a):
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(Ila)

rae R npencrasnsier coOOH apuil WM rerepoapuil, 3aMereHHbIi oqHoN nin Oomnbiie Ci-
Csankokcu-rpynmnamu, W npeacrasiisieT coOoi 3T Wiu BUHWI, R’ mpencrasiser co0oil aTom
Bonopona wmn Ci-Csankokcu-rpynmy, W X — NPEACTaBIseT COOOH AHUOH, U BBIIENEHUE
YKa3aHHOTO MPOAyKTa. B MpeamouTHTeNIbHOM BapHaHTE OCYIUECTBJICHUs, MPOAYKT BBIIENSIOT
KpUCTaJutM3auueii. B JApyroM mpennoyTUTENbHOM BAapUAaHTE OCYIUECTBJICHHS, MPOLYKT
BBIJENISIOT KPUCTAJUTM3ALMEH M3 apOMAaTUYECKOrO PACTBOPUTENS WJIM CMECH PAaCTBOPUTEINIEH,
cofeprKaliel apoMaTHUECKU pPacTBOPUTENb. B ONHOM BapuaHTe OCYINECTBJICHUS, MPOAYKT
KPUCTAJUTH3YIOT W3 TOJNyOJia, OTWIOEH30Ja, KCUJIOJNa, XJIOpOeH3ona, O-auxJiopOeH3oa,
¢dTopOeH3ona, aHM307a WM ME3UTHUJIEHA, WM U3 MX CMECH, WJIH M3 CMECH pPacCTBOPUTENEH,
colepxkallell OAMH W3 YyKa3aHHBIX pacTBopureneid. B mnpeamoutuTensHOM — BapHaHTe
OCYILIECTBJICHUsI, MPOAYKT KPHUCTAJUIM3YIOT M3 TOJNyOJla WIM W3 CMECH pacTBOPUTENEH,
cozeprkalei Toayo.

B npyrom BapuaHTe OCYIIECTBIEHHS HACTOSLIETO H300PETEHHsI, ONMCAH CIOCO0 CHHTE3a
coequHeHus1, umerotnero popmyiny (I), odorameHHoro (S)-3HaHTHOMEPOM, Te:

B! u B® nesasucumo npencrasusor coboii C-Cl unu C-CFs3; B? npexcrasnser coboii C-
H wmm C-F;

R! npencrasnser coboit CF3;

Y npencrassiet codoit Y-2; u

Q npencraBnsier coboit —C(O)-NR?R’, rme R? mnpencrasmser coboit H, u R?
npeacrasisier coboit Ci1-Csanmkun, Heobs3arenbHO 3amerneHHbld  C1-C3anKuiTHO-TPYIIOH,
C1-CsranoreHajaKuaTHO-TPY IITIOH, C1-Csankuncy nbpuHIIOM, Ci-
Csranorenankwicynbuamnom, Ci1-Csankuncynbdorunom, Ci-CsramoreHankuicyibGoHUIOM,
C1-CsankmnaMuHOKapOOHHIIOM, C1-CsanankunaMuHOKapOOHUIIOM, Ci-
CsranorenankunamuaokapOoHuiom uiu C1-CsauranoreHamKniIaMuHOKapOOHIIIOM;

BKJTIOYAIOIINH peakLuio coequHeHus:, umerorero ¢popmyry (II):
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R' 4
B1
Ng=

(1)
rme B!, B2, B’ R, Y u Q umeror 3HaueHus, ykasaHubie ans dopmynsr (I), ¢
TUAPOKCUIAMUHOM B TIPHCYTCTBHH BOJBI, HECMELIMBAIOIIEroCs C BOJOH OPraHHYECKOro

pacTBOPUTENS, OCHOBAHUSI M XUPAJIBHOTO Karaju3aropa Mek(pasHOro MEepeHOCca, UMEKOINEero

dopmyay (I1a):

(Illa)

rae R npencrasnsier coboit 3,4,5-tpuc(Gensunokcu)heHm,

W npencrasnsier coboit st win BuHWI, R’ npencrasnsier coboit aToM BOAOPOAA MIIH
C1-Csankokcu-rpynmny, 1 X MNPEACTaBseT cOOOH aHMOH, U BbIIEIEHHE YKa3aHHOTO MPOMYKTA.
B MNpEANIOUTUTECIIBHOM BApPUAHTE OCYIICCTBJICHUA, TPOAYKT BbIACIAOT KpHCTa.H.HPISaL[PIeﬁ. B
APYTroM NpPEANOUTUTCIbHOM BApPUAHTE OCYIHCCTBIICHUSA, MIPOAYKT BBIACIAKOT KpI/ICTa.]'I.]'II/I3aLII/IeI\/‘I
U3 apOMATHYECKOrO PACTBOPUTENSI MM CMECH PAaCTBOPHTENEH, comepikaiiedl apoMaTHYeCKuil
pacTBopuTesb. B OTHOM BapuaHTe OCYLIECTBJIEHHs, MPOAYKT KPHUCTAJUIM3YIOT M3 TOJYOJa,
STUIOEH30/Ma, KCWIojda, XxJjopOeH3ona, o-muxyopOeH3ona, ¢TopOeH30Ma, aHHW30Ja WU
ME3HUTHJICHA, WK U3 UX CMECH, WJIM U3 CMECH PacTBOpHTENEH, Cofeprkalueii OAUH U3 YKa3aHHbIX
pacTBopuTenel. B npeanouTUTENbHOM BapUAHTE OCYLLECTBIIEHUS, MPOAYKT KPUCTAIUIU3YIOT U3
TOJIyOJIa WK U3 CMECH PACTBOPUTEINEH, COEPIKALLEH TOTYOJI.

B npyrom BapuaHTe OCYIIECTBJIEHHs HACTOSILErO U300peTeHH s, ONMUCAaH COCO0 CHHTe3a
coenuHeHwus1, umeroinero ¢opmyy (I), odoramenHoro (S)-3HaHTHOMEPOM, THE:

B! u B® nezasucumo npencrasnstor coboii C-Cl unu C-CF3; B? npencrasnser coboii C-

H v C-F;
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R! npencrasnser coboit CFs;

Y npencrasisier codoit Y-2; u

Q npencrasnsier coboit —C(O)-NR’R’, rme R? mnpencrasnser coboit H, u R?
npeacrasisier coboit Ci-Csankun, HeobOs3arenbHO 3amerneHHbI C1-C3anKunTHO-TPYIIOH,
C1-CsranoreHaaKuITHO-TPY IO, C1-Csankuicy nbGUHUIOM, Ci-
Csranorenankuncyiabpuauiom, Ci-Csankuncynbdonmiom, Ci-CsranoreHamKuiacyibHOHUIOM,
C1-CsankunaMuHOKapOOHHUIIOM, C1-C3anankunaMuHOKapOOHUIIOM, Ci-
CsranorenankmiamuHokapOooHmioM miu Ci-CsauranoreHankuIaMiHOKapOOHHIIIOM,;

BKJTIOYAKOIINH Peakluio coequHeHus:, umerornero ¢opmyny (II):

R’ o
B1
B/l WY_Q
Nyo=

(1)
rne B!, B?, B’ R, Y u Q umerT 3HaueHus, ykasauubie ans Qopmynnt (I), ¢
TUAPOKCUIAMMHOM B IIPUCYTCTBMH BOJbI, HECMELIMBAIOIIETOCS C BOAON OPraHUYECKOro

pPacTBOPUTENS, OCHOBAHUS M XUPAJBHOIO Karaiu3aropa Mek(paszHOro IMepeHoca, UMEIOINEero

dopmyay (I1a):

(Illa)

rae R npencrasnsier coboit heHMIbHOE KONbLIO, HE3aBUCHMO 3aMELIEHHOE B MOJIOKEHHSIX
3,4 1 5 METOKCH-, 3TOKCHU- WJIA U30MPONOKCU-TPYIIIAMU;

W npencrasisier codoit s3trn uiu BUHIWI, R’ npencrasisier coOol aTOM BOIOPOAA HITH
Ci-Csankokcu-rpymy, 1 X MNPEACTaBISIET COOOM aHUOH; U BbIIEIEHHE YKA3aHHOTO MPOIYKTA.
B npeanouTuTenbHOM BapuaHTE OCYLIECTBJICHUS, MPOAYKT BBIAEISIOT KpUCTalIusauueil. B

APYIroOM NpEANOYUTUTCIIBHOM BApUAHTE OCYLHCCTBJICHUSA, IPOAYKT BBIACIISAKOT KpHCTaHHH3aHHeﬁ
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U3 apOMaTHYECKOTO PACTBOPUTENS HMJIM CMECH PACTBOPUTENCH, comeprkalied apoMaTHYeCKUi
pacTBopuTeNb. B OTHOM BapuaHTe OCYLIECTBJIEHHs, MPOAYKT KPHUCTAJUIU3YIOT M3 TOJYOJa,
STUIOEH30/Ma, KCWIOJda, XxJjopOeHszona, o-muxyopOeH3ona, ¢ropOeH30na, aHHW30Ja WU
ME3UTHJIEHA, WIN U3 UX CMECH, WIIM U3 CMECH PACTBOPHTENEH, Comeprkalueii OAUH U3 YKa3aHHbBIX
pacTBopuTenei. B nmpennodTuTeasHOM BapUaHTE OCYIUECTBICHUS, IPOAYKT KPUCTALIH3YIOT U3
TOJIyOJIa UJIK U3 CMECH PaCTBOPUTENEH, COepKaLIEel TOMYyOJI.

B npyrom BapuaHTe OCYILIECTBJIEHHUS] HACTOSIIErO H300pETEH s, OMUCAaH CIIOCO0 CHHTE3a
coequHeHus1, umerotnero gopmyiny (I), odorameHHoro (S)-3HaHTHOMEPOM, TE:

B! u B® nesasucumo npencrasnsior coboit C-Cl unu C-CF3; B? npencrasnser coboii C-
H wmm C-F;

R! npencrasnser coboit CF3;

Y npencrasisier codoit Y-2; u

Q mpencrasnsier codoit -C(O)NHCH,C(O)NHCH,CF; mnu -C(O)NHCH>CH>SCH5;

BKJTIOYAIOIINH PEakLuio coequHeHus1, nmerornero ¢opmyy (II):

R o
B1
I YN\,
B3~
ey

rne B!, B2 B3, R!, Y u Q wumetor 3Hauenus, ykasaHuble mns Qopmyiasl (I), ¢
TMAPOKCUIAMMHOM B TpPUCYTCTBUM BOJBI, HECMEIIMBAIOIIErOoCs C BOAOH OPraHUYECKOTo
PACTBOPUTENS, OCHOBAHMS M XHPAIBHOTO KATAIM3aTOpa Mex(a3HOro MepeHoca, HMEOIIEro
dopmyay (I1a):
W H

(Ila)

rne R mpencrasisier coboit apuin wid reTepoapill, 3aMEIeHHbI OJHOW, JABYMS WU
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tpemsi Ci-Csankokcu-rpynnamu, W mpencrasisier cobod >Twn wiu BuHWI, R’ mpexncrasnser
coboit atom Bomopoma umu Ci-C3ankokcH-Tpymmy, ¥ X IPEICTaBIsSe€T COOOW aHWOH, M
BBIICJICHUE YKA3aHHOIO NMPOAYKTa. B MpeanodYTUTeIbHOM BapUAaHTE OCYLIECTBIEHUS, MPOLYKT
BBIICJIAIOT KpUCTAUIM3aUueld. B IpyroM mNpeanouTUTENbHOM BapHaHTE OCYLIECTBIIECHUS,
NPOAYKT BBIACNSIOT KPUCTAIM3aLMEed W3 apoOMaTHUECKOrO pacTBOPUTENS] MIH  CMECH
pacTBOpUTeNiel, coaepskKalled  apOMaTU4YeCKUil  pacTBoputesnb. B oaHOM  BapuaHTe
OCYILECTBIIEHHS, MPOAYKT KPUCTAJUTU3YIOT U3 TOJIYOJIa, STHIOCH301a, KCHIloa, XJaopOeH3oa, o-
muxyopbensona, GropOeH301a, aHW30MIa WM ME3UTUJICHA, WIM M3 UX CMECH, WJIH U3 CMECH
pacTBOpUTENE, COmepskalledl ONMH W3 YKa3aHHBIX pacTBoputeneii. B mpennodrutessHOM
BapHAHTE OCYLIECTBIICHHSI, MPOAYKT KPUCTAJUTU3YIOT U3 TOJYOJa WM M3 CMECH PaCTBOPHUTEIEH,
COZEpIKaIlel TOJIyO.

B npyrom BapuaHTe OCYIIECTBJIEHUs] HACTOSIIErO M300pETeH s, OMMCAH CIOCO0 CHHTE3a
coenuHeHwus1, umeroinero gopmyiny (I), odoramenHoro (S)-3HaHTHOMEPOM, TE:

B! u B® nesasucumo npencrasnstor coboii C-Cl unu C-CFs; B? npencrasnser coboii C-
H wmm C-F;

R! npencrasnser coboit CF3;

Y npencrasisier codoit Y-2; u

Q mpencrasnser codoit -C(O)NHCH,C(O)NHCH,CF; mnu -C(O)NHCH>CH2SCH3;

BKJTIOYAIOIIHMI PeakLuio coequHeHus1, umerorero ¢popmyy (II):

R o
B1
I YN\,
B3=—
(ID

rne B!, B2, B’ R, Y u Q umerT 3HaueHus, ykasauubie ans Qopmynsr (I), ¢
TUAPOKCUIAMUHOM B TIPHCYTCTBHH BOJBI, HECMELIMBAIOIIErOCs C BOAOH OPraHHYECKOro

PaCTBOPUTEIIA, OCHOBAHUA W XHUPAJIBHOI'O Karajlu3aTopa MG)K(baBHOFO nepeHoca, HUMEKIICTo

dopmyay (11a):
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(Ila)

rne R mpencrasisier coboii GeHwI, He3aBUCUMO 3aMeNIEHHbIA B MOJIOKEHUsIX 3, 4 u 5
METOKCH-, STOKCH- UJIN U3O0IPOIIOKCU-TPYIIIIaAMHU,

W npencrasisier codoit s3Tun uimu BuHIWI, R’ npencrasisieT coOoOl aTOM BOIOPOAA HITH
C1-Csankokcu-rpynmy, 1 X MPEICTaBIsSeT COOON aHMOH, W BBIIEIEHHE YKa3aHHOTO MPOMYKTA.
B NPEANIOUTUTCIIBHOM BAPUAHTEC OCYLICCTBJICHUA, TPOAYKT BbIACIANOT KpHCTaJ’IJ’[HSaHHefI. B
APYroM NpEANOUTUTECIbHOM BApPUAHTE OCYLHCCTBJICHUA, IPOAYKT BBIACIIAKOT KpPICTaJIJ'IHSaLIPIefI
U3 apOMAaTHYECKOTO PACTBOPUTENS MM CMECH PAaCTBOPHTEINEH, comeprKalieil apoMaTHYeCKH
pacTBopuTeNnb. B OTHOM BapuaHTe OCYLIECTBJIEHHs, MPOAYKT KPHUCTAJUIM3YIOT M3 TOJYOJa,
STWIOEH30/Ma, KCWIOJda, XJjopOeHs3oja, o-nuxyopOeH3ona, ¢ropOeH3ona, aHU30Ja WU
ME3HUTHUJICHA, WK U3 UX CMECH, WIIK U3 CMECH PAaCTBOPHTENEH, cofepikalieiil OIMH U3 YKa3aHHBIX
pacTBopuTeneil. B nmpennodTuTesbHOM BapUaHTE OCYIUECTBICHUS, MPOAYKT KPUCTALTH3YIOT U3
TOJIyOJIa WJIM U3 CMECH PacTBOPHUTEINEH, Coaepskaleil Toayod.

B npyrom BapuaHTe OCYIIECTBIIEHHS HACTOSLIETO H300peTeH s, ONMCAH COCcO0 CHHTE3a
coenuHeHus1, umerotnero gopmyiny (I), odorameHHOro (S)-3HaHTHOMEPOM, Te:

B! u B? nesasucumo npencrasnstor coboii C-Cl unu C-CF3; B? npencrasnser coboii C-
H wmm C-F;

R! npencrasnser coboit CF3;

Y npencrasisier codoit Y-2; u

Q mpencrasinsier coboii -C(O)NHCH>C(O)NHCH,CF3 nmu -C(O)NHCH>CH>SCHz;

BKJTIOYAFO LM PeakLuio coequHeHus:, nmerornero ¢opmyy (II):

ey
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rne B!, B?, B’ R, Y u Q umewT 3HaueHus, ykasanublie aas Qopmynst (I), ¢
TUAPOKCUIAMMHOM B TIPHCYTCTBMH BOJbI, HECMELIMBAIOIIETOCS C BOAOH OPraHUYECKOro
PACTBOPHTENS, OCHOBAHHS U XUPAJLHOIO KaTaIM3aTopa Mexk(a3HOTO MepeHoca, MMEOIIEro
dopmyay (I1a):
W H

(Illa)

rae R mpencraensier coOoii apui WM reTepoapu, 3aMeIleHHbIH OIHOW, IBYMs WJIH
tpemsi Oemsmiokcu (-OCHPh) rpymmamu, W mpencrasisier coOoOi 3TWi wid BUHHI, R’
npencrasysier coboit atom Bomopona miu Ci-Csankokcu-rpymmy, u X NPEICTaBIsIeT CoOOH
AHWMOH; U BBIIEJICHUE YKa3aHHOrO MPOAYKTa. B mpennoyTuTesbHOM BapUaHTE OCYLIECTBIICHHS,
NPOAYKT  BBIACISIIOT — KpUCTaUM3auueil. B ApyroM  mpeamnoyTHTENbHOM — BapHaHTE
OCYLIECTBJICHUSI, TPOAYKT BBIAENSIOT KPUCTAUTM3ALMEH M3 apOMAaTHYECKOTO PACTBOPUTENS UM
CMECH pacTBOpHTENEH, coxeprkaliell apoMaTHYeCKHi pacTBopuTenb. B omHOM BapuaHTe
OCYLIECTBJICHUSI, TPOAYKT KPUCTAJUIU3YIOT U3 TOJIYOIIa, STHIOEH30I1a, KCUIIONA, XJIOpOeH30a, 0-
nuxyopbensona, GropOeH301a, aHW30MIa WM ME3UTUJICHA, WIM M3 UX CMECH, WJIH U3 CMeCH
pacTBOpUTENEl, Colepskalleil OfMH W3 YKa3aHHbIX pacTBoputeneil. B mpennodrutessHOM
BapHAHTE OCYLIECTBIICHHSI, MPOAYKT KPUCTAJUTU3YIOT U3 TOJyOJIa WM M3 CMECH PaCTBOPHUTEIEH,
COZepIKaIlel TOJIyOl.

B npyrom BapuaHTe OCYILIECTBJIEHHs HACTOSILErO M300peTeHH s, OMMCAH CIOCO0 CHHTE3a
coenuHeHwusi, umerotnero gopmyiny (I), odoramenHoro (S)-3HaHTHOMEPOM, TE:

B! u B® nesasucumo npencrasnstor coboii C-Cl unu C-CF3; B? npencrasnser coboii C-
H wmm C-F;

R! npencrasnser coboit CF3;

Y npencrasisier codoit Y-2; u

Q mpencrasnser codoit -C(O)NHCH,C(O)NHCH,CF; mnu -C(O)NHCH>CH>SCH3;

BKJTIOYAIOIIMH Peakuio coequHeHus:, umerorero ¢opmyy (II):
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R' 4
B1
Ng=

(1)
rme B!, B2, B’ R, Y u Q umeror 3HaueHus, ykasaHubie ans dopmynsr (I), ¢
TUAPOKCUIAMUHOM B TIPHCYTCTBHH BOJBI, HECMELIMBAIOIIEroCsl C BOAOH OPraHHYECKOro

pacTBOPUTENS, OCHOBAHUSI M XUPAJIBHOIO KaTaju3aropa Mek(pasHOro MEepeHOCca, UMEKOINEero

dopmyay (I1a):

(Illa)

rae R npencrasnsier coboit 3,4,5-tpuc(Gensunokcu)heHm,

W npencrasnsier coboit st win BuHWI, R’ npencrasnsier coboit aToM BOAOPOAA MIIH
C1-Csankokcu-rpynmny, 1 X MNPEACTaBseT cOOOH aHMOH, U BbIIEIEHHE YKa3aHHOTO MPOMYKTA.
B MNpEANIOUTUTECIIBHOM BApPUAHTE OCYIICCTBJICHUA, TPOAYKT BbIACIAOT KpHCTaHHHSaHHeﬁ. B
APYTroM NpPEANOUTUTCIbHOM BApPUAHTE OCYIHCCTBIICHUSA, MIPOAYKT BBIACIAKOT KpI/ICTaJ'[J'II/I3aLII/IeI\/‘I
U3 apOMAaTHYECKOrO PACTBOPUTENSI MJIM CMECH PacTBOPUTENEH, comeprkallell apoMaTHUeCKUH
pacTBOpuTENb. B OZHOM BapHaHTE OCYINECTBIICHUS, MPOAYKT KPUCTAJUIM3YIOT U3 TOJYOJA,
STUIOEH30/Ma, KCWIojda, XxJjopOeH3ona, o-muxyopOeH3ona, ¢TopOeH30Ma, aHHW30Ja WU
ME3UTHJICHA, WJIA U3 UX CMECH, M U3 CMECH PACTBOPUTENEH, comep Kaieil OqUH 13 YKa3aHHBIX
pacTBopuTenel. B npeanouTUTENbHOM BapUAHTE OCYLLECTBIIEHUS, MPOAYKT KPUCTAIUIU3YIOT U3
TOJIyOJIa WK U3 CMECH PACTBOPUTEINEH, COEPIKALLEH TOTYOJI.

Kak omumcano Bbllle, aHTHUIIApa3HTapHble coenuHeHHs adokconaHep, GiaypanaHep,
capojlaHep M JIOTWIAHED BCE HMEIOT AaCHMMETPUYECKUI UYeTBEPTHUYHBbIM aTOM yIjepoia B
M30KCa30JMHOBOM IWikie. OOuUH M3 HHAHTHOMEPOB KAXKJIOTO W3 YKAa3aHHBIX COEAMHEHHM

3HAYUTEIBHO OOJee aKTUBEH NMPOTHUB SKTOMAPA3UTOB, TAKUX Kak OJOXHM M KJIEILIH, YeM JIpyroi
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sHaHTHOMEep. B ciywae adoxkconmanepa, (S)-5HaHTHOMEp sIBJsieTcss OoJjiee  AKTHBHBIM
sHaHTHOMepoM. Caponanep mnpeacraBisier coOOH 4YHMCTHIA  (S)-3HAaHTHOMEp, JIOTHUJIAHEP
NpeaCcTaBisieT Co00M YUCTBIN (S)-3HaAHTHOMEp, U cuuTaercs, uTo (S)-3HaHTHOMEp (IypaiaHepa
npeacTasisieT cobol Oonee aKTUBHBIM YHAHTHOMED.

Takum oOpazom, BO BTOPOM acHeKkTe, B HACTOALIEM H300pETeHHM OIUCaH CHoco0
MOMy4eHUs H30KCA30JIMHOBOTO coenuHenus, umeromnero Gopmyny 1A, rae X', X? u X kakmbiid
He3aBUCHUMO mpencTaBisitoT coboi H, rajoren, Ci1-Cs ankun wiu C1-Cs rajoreHaakui, KOTOpoe

oborartieHo (S)-3HaHTHOMEPOM:

ZT

//CFy
N
H

(S-TA

BKJTIOYAIOIINH PEakLuio CoequHeHus1, nmerotero ¢opmyiy (IIA):

o)
/TCF,4
F3C o} H N
H

X3
(I1A)
rme X', X* u X’ uMerOT 3HaueHMs, YyKa3aHHble Bbime ns popmynbl IA, ¢
TMAPOKCUIAMMHOM B HPUCYTCTBUM BOJBI, HECMEIIMBAIOIIErOoCs C BOAOH OpPraHUYECcKOro

PaCTBOPUTEIIA, OCHOBAHUA W XHUPAJBHOI'O KaTajlu3aTopa MG)K(baBHOFO nepeHoca, HUMEHLIECTo

dopmyay (11a):
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(Ila)

rne R mpencrasisier coOol apui WK reTepoapui, HeoOsI3aTeIbHO 3aMEIEeHHbIN OIHON
v 6onbine C1-C3 aJKOKCH- HITH apajikOKCU-Tpymmamu, R’ mpencrasisier codoii aToM Bogopoaa
v Ci-Csankokeu-rpynmmy, W npeacrasisier co00M ST MM BUHWIL, M X TIPEACTABIIAET COOOM
AHHMOH; U BBbIEJCHHE YKa3aHHOrO MPOAYKTa. B MpennoyYTuTesbHOM BapUaHTE OCYLIECTBIICHHS,
NPOAYKT  BBIACSIOT — KpUCTa/utM3auueil. B [pyroM  mpeamoyTHTENbHOM — BapHaHTe
OCYLIECTBJICHUsI, TPOAYKT BBIACNISIOT KPUCTAUTU3ALMEH 13 apOMaTHYECKOrO PACTBOPUTENIS UIIH
CMECH pacTBOpPHUTENEH, coxepkalieldl apoMaTHUYecKHil pacTBopuTenab. B omHOM BapuaHTe
OCYIIECTBIIEHHS], TPOAYKT KPUCTAJUIU3YIOT U3 TOJNYOJa, STHIIOEH301a, KCUIIoa, XJIopOeH30a, o-
nuxjopbensona, ¢TopOeH30/1a, aHU30JIa WM ME3UTIJICHA, WIM U3 X CMECH, WM M3 CMEeCHU
pacTBOpUTENeH, COAepkalleil OAMH W3 YKa3aHHBIX pacTBoputenedl. B mnpenmoyrutensHOM
BapUaHTE OCYLIECTBICHUS, MPOAYKT KPUCTAIIM3YIOT U3 TOJIYOJa WIN U3 CMECH PACTBOPUTENEH,
cozep:kalei Toayo.

B npyrom BapuaHTe OCYINECTBIEHHs, B HACTOSIIEM H300pPETEHUH OIMUCAH CIOCO0
TOJTyYeHHUs: H30KCA30JMHOBOTO coeiHeHus, uMeromero popmyny IA, rae X!, X? u X° kaxmplii
HE3aBUCHUMO TpencTaBisitoT coboit H, xmop, ¢rop wmmu CF3, koropoe oborameHo (S)-

SHAHTHOMEPOM:

/CF,4
N
H

ZT

(S-TA

BKJTIOYAIOIIMH PeakLuio coequHeHus1, umerotero ¢opmyiy (IIA):
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F3C i

X3
(ITA)
rne X!, X? u X® npencrasastor coboit H, xnop, ¢rop mmu CF3, ¢ rugpoKCHIaMHHOM B
NPUCYTCTBUH BOJIbI, HECMEIIUBAIOIIETOCS C BOIOH OPraHMYECKOTO PACTBOPHTEJNSI, OCHOBAHUS U
XUPATBHOTO KaTtaiu3aTopa MexkdasHoro neperoca, umeroiero gpopmyy (I1la):

w H

(I1la)

rae R mpencrasnsier coOoi apui wim rerepoapui, HEOOsS3aTeIbHO 3aMEIEeHHbINH OHOMN
v 6osbiine C1-C3 aJKOKCH- WITH apajikKOKCU-TpymnmaMu, R’ mpencrasisier coOoi aToM Bogopoaa
i Ci-Csankokcu-rpymnmmy, W npeacrasisier co00M ST MM BUHWIL, M X TIPEICTABIIAET COOOM
AHWOH, U BBIACJICHUEC YKA3aHHOI'O MPOAYKTA. B NpEATIOYTUTCIIbHOM BApUAHTEC OCYLICCTBIICHUA,
MPpOAYKT BBIACTIAOT KpI/ICTaJIJIPISaLIHefI. B Apyrom npeaAnOYTUTEIIBHOM BApHUAHTE
OCYHIECTBJICHUSA, IPOAYKT BBIACIIAOT KpHCTaJ’IJ’IHSaL{Heﬁ N3 ApOMATUYCCKOr0 paCTBOPUTEIIA HUITN
CMECH pacTBOpHUTENEH, coxepkalieldl apoMaTHYecKHil pacTBoputenb. B omHOM BapuaHTe
OCYIIECTBIIEHHS], MPOAYKT KPUCTAJUTU3YIOT M3 TOJNYOJa, STHIOCH301a, KCHUIIoa, XJopOeH3oa, o-
muxiopbens3ona, GropOeH30a, aHW30JIa WM ME3UTWUJICHA, WIM M3 UX CMECH, WJIM U3 CMECH
pacTBOpUTENeH, conmepkaiiell OOWH W3 YKa3aHHBIX pacTBopurened. B mpeamouturenpHOM
BapUAHTE OCYLIECTBICHHUS, MPOAYKT KPUCTAIIM3YIOT U3 TOJIYOJIa WM U3 CMECH PaCTBOPUTENEH,
COZEpIKaLLEN TOJIYO.

B onnom BapuanTe criocoba monyuenus (S)-IA, R B katanuzarope, umeromeM Gopmyty

(IITa), nmpencrasisier coOO apui WM reTepoapuii, 3aMelneHHblii oxHo mnu Oombime Ci-Ce
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aNKOKCU-rpynmaMu. B npyrom BapmanTe ocymectBiieHHs, R mpencrasnsier coboii apun wim
reTepoapul, 3aMeIeHHbIN OJJHONW WK OOJIbIIe METOKCH-, STOKCH-, H-TIPOTIOKCH-, H30TIPOIIOKCH-,
H-OyTOKCH-, N300yTOKCH-, BTOP-OyTOKCH- WM TpeT-OyToKcu-rpynnamu. B npyrom BapuanTe
ocyuiecTBieHus, R mpexncraBiser coOOM apui WM reTepoapuil, 3aMELIeHHbIH OJHOH WM
Gounpie OEH3MIOKCU-TPYTIIIAMU.

B ngpyrom BapumaHTe cmocoba MNOJydeHHs COeAMHeHMs, uMeromero ¢opmyny I[A,
oborammenHoro (S)-sHanTHOMepoM, R B karanuzarope, umeroriem dpopmyay (I11a), npencrasnser
coboii ¢enmn, 3amermennbnii 1, 2 mwim 3 C1-Ceankokcu-rpynmamu, u R’ mpencrasnser coboi
aToOM BOZIOpOAa MM MeTOKcu-rpynmy. B apyrom BapuanTe ocyuecTBieHus, R npencrasuser
coboli ¢eHm, 3amermeHHbii 1, 2 win 3 METOKCH-, 3TOKCH- MJIM M30MPONOKCU-TpyNIaMu, U R’
npeAcTaBisieT CcoOOW aTOM BOXOpPOJAAa WJIM METOKCU-Tpymmy. B apyrom  Bapuante
ocymiectsieHus, R mpeacrasnser coboii GeHus, 3amemmerHbiil 1, 2 wimu 3 MeTOKCH-, STOKCH- HUJTH
U30MPOIOKCH-TpynmamMu, R’ npeacrasisier coboit MeTokcu-rpynmy, 1 W npeacTaBisier coOoi
BUHWI. B npyrom BapuanTe ocyuiectBieHus, R nmpeacrasnser coboli ¢peHnt, 3aMelneHnbii 1, 2
WM 3 METOKCH-, STOKCH- HJIM U30TPOIOKCcH-rpynmamu, R’ mpencrasnsier codoit aToMm Bopopona,
u W npencrasisier coboit BuHWI. B pyrom Bapmanre ocyiiecTBieHus, R mpencrasisier coboi
¢dennn, 3amemenHblii 1, 2 uam 3 METOKCH-, 3TOKCH- WJIM H3OMPONOKCH-rpymnmaMu, R’
npeacTasisier coOol MeTokcu-rpymnmy, 1 W npezncrasisier coOoit stuin. B npyrom BapuanTte
ocymectsiieHus:, R mpencrasisier coboi (heHnn, 3aMerneHHblil 1, 2 wim 3 MEeTOKCH- UJIH STOKCH-
rpynnamu, R’ npencrasnser coboit atom Bomopona, 1 W npeacrasisieT COOOH 3THIL

B npyrom BapumanTe cmocoba NOJydeHHs COeAMHeHMs, uMeromero ¢opmyny I[A,
oborammenHoro (S)-sHanTHOMepOoM, R B kaTanmuszarope, nmeromeM ¢gopmyay (Illa), npencrasnsier
co0oit (heHM), HE3aBUCUMO 3aMEINEHHBbIN B TOJOKEHUsIX 3, 4 U 5 METOKCH-, 3TOKCH- WJIH
U30MPOIOKCH-Tpynnamu;, R’ npeacrasisier coboii MmeTokcu-rpynmy, 1 W npencrasisier coOoi
BUHIWI. B npyrom BapmanTe ocyiuecTBieHusi, R mpexncraBiser coboil ¢eHm1, He3aBUCHUMO
3aMELIEHHbI B MOJOXEHUsX 3, 4 U 5 METOKCHU-, STOKCH- WJIU H3O0MPOINOKCU-rpymnmnaMu; R’
npezacrasisier coboit arom Bomopona, u W mpezncrasisier cobod BUHMI. B npyrom BapmasTe
ocymiectsiieHus:, R mpeacrapnsieT coboii (heHUs1, He3aBUCHMO 3aMEIISHHBIN B TIOJIOKEHUSIX 3, 4 U
5 METOKCH-, ’TOKCH- WJIM M30MPONOKCcH-Tpynmnamu; R’ mpencrasnser co0oi METOKCH-TPYIITY,
W mnpencrasnsier coboii 3Tri. B npyrom BapuaHte ocyuiecTBieHus, R mpencrasnser coOoi
(beHm1, He3aBICHMO 3aMEIICHHBIN B TOJIOKEHUSIX 3, 4 U 5 METOKCH-, STOKCH- WJIH U30TMPOIIOKCH-
rpynmnamu; R npencrasisier coboii atom Bopopoaa, 1 W IpencTasisier COO0H 3THIL.

B npyrom BapumanTe crnoco0a TOJy4eHHS COeAMHEHus, umeromero ¢opmyny IA,
oboramenHoro (S)-sHanTHOMepoM, R B katanuzarope, nmerormem dopmyay (Illa), npencrasnser

coboii (enun, 3amernensbii 1, 2 wnu 3 6eH3unokcu-rpynnamu, 1 R’ npeacrasnser codoit atom
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BOJIOpPOJA WJIM METOKCU-Tpymmy. B npyrom Bapuante ocymiecTBieHusi, R mpencrasniser coboi
bennn, 3amemenssiii 1, 2 unn 3 OeH3wnokcu-rpynmnamu, R’ npencraBnser coOol MeTOKCH-
rpynmy, 1 W npencrasinsier coOoit BuHmI. B npyrom Bapuante ocyiectieHusi, R npencrasnser
coboit ¢enm, 3amemmenHsiii 1, 2 unn 3 Gensunokcu-rpynnamu, R’ npencrasnser coboit atom
Bogopoma, u W mpexacrasiser coOoit BuHMI. B apyrom BapuaHTe oCyuiecTBieHHs, R
npencTaBisieT coOol GeHm, 3amerneHHbli 1, 2 wm 3 OeHsunokcu-rpynnamu, R’ npencrasisier
co0oit MeToKcH-TpyIITy, U W npencTasisieT cobol 3T, B apyrom BapuaHTe ocyiectsieHus, R
npezacrasisier codoit Gpenm, 3amemmenHbid 1, 2 wiu 3 OeHsunokcu-rpynnamu, R’ npencrasnser
co0oii atoMm Bogopona, 1 W npeacTaBiisieT COOO0M STHII.

B npyrom BapumanTe crnoco0a TOJYy4eHHS COEAMHEHUs, uMmeromero ¢opmyay [A,
oboramenHoro (S)-sHanTHOMepOM, R B Kartanuzarope, nmeromem dpopmyay (I11a), npencrasnser
coboit  3,4,5-tpuc(bensmnokcu)penmwn, R’ mpencrasiasier coboli Mmerokcu-rpymmy, u W
npencrasisier codoit BuHWI. B npyrom BapuanTe ocymecTsienus, R npencrasisier codoii 3,4,5-
tpuc(bensunokcu)perm, R’ npencrasnser codoit atom Bomopona, u W mpencraBisieT coOoi
BUHWI. B  npyrom BapuaHTe ocymectBieHus, R  mpencraBmser coboii  3,4,5-
tpuc(bensunokcu)perm, R’ npencrasnser codoit MeTokcu-rpymmy, 1 W npeacTasisieT coOon
stun. B gpyrom  BapmaHTte — ocymectBieHms, R mpeacraBnser  coborr  3.4,5-
tpuc(bensunokcu)permn, R’ npencrasnser codoit atom Bopopona, u W rnpencraBisier coOoi
STHIL

B npyroMm BapuaHTe OCYLIECTBJEHMs, B HACTOSIEM H300pPETEHUH OIHCAaH CIOCcOo0

nojiy4yenus agokconanepa, odoraeHHOro (S)-3HaHTHOMEPOM:

/\CF3
N
H

ZT

CF3

(8)-adbokcomanep

BKJTIOYAIOIINH PEakluio coequHeHus:, nmerotnero ¢opmyiny (IIA-1):
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FaC /s
cl N

CF;
(IIA-1)

C TUAPOKCHIIAMHUHOM B MPUCYTCTBUHU BOJBI, HECMCIINBAKIIIECTOCA C BOI[Oﬁ
OpPraHUYeCKOr0 PacTBOPHUTEJSI, OCHOBAHHUS U XHUPAJIBbHOTO KaTajau3aTopa Mex(asHOro nepeHoca,
umeroriero Gopmyay (Ila):

w H

(Illa)

rae R npencrasnsier coOoi apun wim rerepoapui, HEOOs3aTeNIbHO 3aMEIeHHbINH OHON
v 6osbine C1-C3 aKOKCH- WITH apajikOKCU-TpynmaMu, R’ mpencrasisier codoii aToM Bogopoaa
i Ci-Csankokcu-rpymnmmy, W npencrasisier co00M ST MM BUHWIL, M X TIPEICTABJIAET COOOM
AHHOH, U BBIACJICHUEC YKAa3aHHOI'O IPOAYKTA. B NpEATIOYTUTCIIbHOM BApUAHTEC OCYHICCTBIICHUA,
MPOAYKT BBIACIIAKOT KpHCTaHHHSaHHeﬁ. B Apyrom npeaAnOYTUTEIIBHOM BApHUAHTE
OCYHIECTBJICHUSA, IIPOAYKT BBIACIIAOT KpI/ICTaHHHSaL[HefI N3 ApOMATHUYCCKOr0 paCTBOPUTECIIA HUITN
CMECH pacTBOpPUTENIEH, conxepkalledl apoMaTHUYeCKHWH pacTBopHUTeldb. B OmHOM BapuaHTe
OCYILECTBIIEHHS], MPOAYKT KPUCTAJUTU3YIOT U3 TOJNYOJa, STHIOSH301a, KCHIIoa, XJopOeH3o0a, o-
muxyopbensona, gropOeH30a, aHW30JIa WM ME3UTWUJICHA, WIM M3 UX CMECH, WJIM U3 CMECH
pacTBOpUTENeH, conmepkamied OOWH W3 YKa3aHHBIX pacTBOpHUTENed. B mpeamouturenpHOM
BapUAHTE OCYLIECTBICHHUS, MPOAYKT KPUCTAIUIM3YIOT U3 TOJIYOJa WIN U3 CMECH PaCTBOPUTENEH,
COZEpIKaLLEeN TOJIYO.

B onHoM BapuaHTe oOcyuiecTBiieHUs1 CHHTe3a adokcosaHepa, oOorameHHoro (S)-
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sHaHTHOMEpOM, R B katammusarope, nmeromem ¢opmyiny (Illa), npencrasnser coboit apun mnm
rerepoapui, 3amerneHHbiii ogHol i Oonbme Ci-Csankokcu-rpynnamu. B apyrom BapuaHTe
ocymecTBieHus, R mpencraBiseT coOOM apui WM reTepoapuil, 3aMeLIeHHbIH OJHOW WIIH
Oonblile METOKCH-, 3TOKCH-, H-TIPOMOKCH-, M30IPONOKCH-, H-OyTOKCH-, M300yTOKCH-, BTOp-
OyToKcH- Wi TpeT-OyTOoKCcU-rpynnamMu. B apyrom Bapuante ocyuiecTsieHusi, R mpeacrasiser
co0OH apuI1 WK reTepoapul, 3aMELISHHbII OTHOW WK O0JblIe OEH3UIOKCH-TPYTIITAMH.

B npyrom BapuaHTe ocCyinecTBieHuss cuHTe3a adokconaHepa, oborameHHOro (S)-
sHaHTHOMepOoM, R B kartamuzatope, umeromem Gopmyny (Illa), nmpencrasnser coboit denmn,
3amemiennbiid 1, 2 uimn 3 C-Csankokcu-rpynnamu, U R’ mpencrasnsier cobol aToM BOAOPOAA
WIM MeTOKcH-Tpymnmy. B apyrom Bapmante ocymiectsieHusi, R mpencrasisier coboit ¢enm,
3aMeIneHHpld 1, 2 uimm 3 MeTOKCH- WM 3TOKCcHU-Tpymmamu, u R’ mpencrasnser coboil atom
BOJIOpPOJa WJIM METOKCU-TpyImy. B npyrom BapuaHTe ocyiuecTBieHusi, R mpencrasnser coboi
¢dennn, 3amemenHblii 1, 2 uam 3 METOKCH-, 3TOKCH- WJIM H3OMPONOKCH-TpynmaMu, R’
npeacTaBisier cobol MeTokcu-rpymmy, 1 W npencrasisier coOoii BuHWI. B npyroMm BapuaHTe
ocymiectsieHus:, R mpeacrasnsier coboii GeHun, 3aMemmeHHbIil 1, 2 win 3 MeTOKCH-, STOKCH- HUJTH
U30MpOIOKCH-rpynmamu, R’ mpencrasisier coboli arom Bomopona, U W mpencrasiser coboi
BuHWI. B npyrom BapuaHnte ocymectsieHus, R npencrasnser coOoil ¢peHmn, 3aMeerHHpli 1, 2
Wil 3 METOKCH-, 3TOKCH- HJIM H3O0MpPOINOKCH-rpynnamMy, R’ mpexncrasiser coOol MeTOKCH-
rpynmny, 1 W npencrasinsier co0oii atui. B npyrom Bapuante ocymectsienus, R npencrasnser
coboit ¢eHms, 3amelieHHbii 1, 2 uim 3 METOKCH-, STOKCHU- WJIM HM30IpPONOKCU-TpynnamMu, R’
npezacTasJsier coboii atom Bopopona, 1 W npeacTaBisier CoO0i 3THIL.

B npyrom BapuaHTe OCyIIECTBIEHMS CHHTe3a adokcojaHepa, oOoramenHoro (S)-
sHaHTHOMepOoM, R B kartamuzatope, umeromem Gopmyny (Illa), npeacrasnser coboii denmn,
HE3aBUCUMO 3aMELICHHbI B TMOJIOKEHUsIX 3, 4 U 5 METOKCH-, 3TOKCH- WU H3OIMPONOKCH-
rpynnamu; R’ mpencrasnsier coboit MeTokcu-rpymmy, 1 W npexacrariser cobod BuHmI. B
APYyTOM BapuaHTe OCYINECTBJICHHsI CHHTe3a adokconaHepa, odorameHHoro (S)-3HaHTHOMEPOM,
R B karanuzatope, umeromem ¢opmyay (Illa), npencrasnser coboii (eHWI, HEe3aBUCHUMO
3aMELEHHbI B MOJOXEHUsAX 3, 4 U 5 METOKCHU-, STOKCH- WJIM H30MPOINOKCU-TpynnaMu; R’
npeacTaBisier co0oil aroM Bomopona, U W mipencrarisier coOoit BuHWI. B npyrom BapuaHTe
OCyIlIeCTBJIeHHs CuHTe3a adokconanepa, odorameHHoro (S)-sHanTHOMEpOM, R B KatanmsaTope,
umeromem ¢opmyny (Illa), mpencrasmsier coOoil (eHWI, HE3aBUCUMO 3aMELICHHBIA B
MOJIOJKEHUSIX 3, 4 U 5 METOKCH-, 3TOKCH- HJIH M30MPOMOKCU-TpyaMu; R’ mpencrassier co0oit
MeTOKCU-rpynmy, 1 W npencrasisier co0oi 3Tiil. B 1pyrom BapuaHTe OCYLIECTBICHHUS CHHTE3a
ajokconanepa, oboramenHoro (S)-sHantHomepoMm, R B karammsarope, mmeromeMm (opmyuy

(IITa), mpencrapnsier coOOl (PeHII, He3aBUCUMO 3aMEIIeHHBIN B MOJIOKEHMSIX 3, 4 U 5 METOKCH-,



56

STOKCU- WJIM U30MpPONOKCcH-rpynmnamu;, R’ mnpexacrasnser coboit arom Bomopoma, u W
NpeACTaBysieT COOON STHIL

B npyrom BapmaHTe oOCyliecTBIeHHUs CHUHTe3a adokconaHepa, oborameHHoro (S)-
sHaHTHOMepoM, R B karanmuzatope, umeromem ¢opmyny (Illa), npencrasnser coboi (enun,
3amMerneHHbli 1, 2 wn 3 OeHsmiokcu-rpynnamu, 1 R’ npencrasiser coboit aToM BoRopoaa Mt
MeToKcHU-Tpynmy. B npyrom Bapuante ocymectBieHus, R mnpeacrasnser coOoil ¢eHm,
3amerneHHbli 1, 2 unu 3 OeH3MIoKCU-TpynaMu, R’ npencrasisieT co0oi MeTOKCU-Tpymmy, 1 W
npencTasisier coboil BHHWII B apyrom BapuaHTe ocyinecTBieHHs, R mpezncrasiser coOoii
¢dennn, 3amemenHslii 1, 2 wmm 3 OeHsmiokcu-rpynmamu, R’ mpexncrasisier coboif atom
Bojmopoma, u W mpexacrasiser coboit BuHMI. B japyrom BapmaHTe ocymecteieHHs, R
npeacrasisier codoit Gpenm, 3amemenHbld 1, 2 i 3 OeHsunokcu-rpynnamu, R’ npencrasnser
coboit MmeTokcu-rpynmy, 1 W npexacrasisier codoi stuin. B apyrom BapuanTe ocymecTieHus, R
npeacrasisier codoit Gpenm, 3amermeHHbld 1, 2 nwnu 3 OeHs3unokcu-rpynnamu, R’ npencrasnser
co0oii atoMm Bogopona, 1 W npeacTaBisieT COOOM STHIL.

B npyrom BapmaHTe oOCyliecTBIeHHs CHUHTe3a adokconaHepa, oboramenHoro (S)-
SHaHTHOMEpOM, R B karammsarope, umeromeMm ¢opmyny (Illa), mpencrasnser coboit 3,4,5-
tpuc(bensunokcu)pern;, R’ npencrasnser codoit MeTokcu-rpymmy, 1 W npeacrasisieT coOoi
BUHWI. B 7apyrom BapmaHTe OCYINECTBIEHHsS CHHTe3a adokconaHepa, oborameHHOro (S)-
sHaHTHOMepoM, R B karammsarope, umeromeMm ¢opmyny (Illa), mpencrasnser coboit 3,4,5-
tpuc(bensunokcu)penn, R’ npencrasnser codoit atom Bopopona, u W mnpencrasiser coOoi
BUHWJI. B apyrom BapuaHTe OCyINECTBIECHHUs cHUHTe3a adokconanepa, oborameHHOro (S)-
SHaHTHOMepOoM, R B karamuszartope, umeromem ¢opmyny (IIla), mpencrasnser coboit 3,4,5-
tpuc(bensunokcn )permwt, R’ npencrasnsier codoit meTokcu-rpynmy, u W npeacrasisieT coOoi
stuin. B nmpyrom BapumaHTe oOcCylecTBiieHUss cuHTe3a adokconaHepa, oborameHHOTO (S)-
SHaHTHOMEpOM, R B kartamuzartope, umeromem ¢opmyny (IIla), mpencrasnser coboit 3,4,5-
tpuc(bensunokcn )permwt, R’ npencrasnser codoit atom Bomopona, u W mpencraBisieT coOoi
STHJL.

B npyrom BapmaHTe OCYIIECTBIEHHs, B HACTOSIEM H300pPETEHUH OIUCaH CIOCo0
MOJTYUEHUs] M30KCA30JIMHOBOTO COenuHeHus, umeromero ¢opmyny IB, oboramennoro (S)-

SHAHTHOMEPOM:
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ZT

($)-1B

rae X!, X? u X? kaxnpiil He3aBUCHMO npescTaBisioT coboit H, xmop, gprop unu CFs;

BKJTIOYAKOIINH PEaKLUI0 CoequHeHus1, nMmerotnero ¢popmyny (1IB):

O
CF
F,C o H\)\N/\ 3
H

X3
(1IB)
rae X!, X* u X® npencrasastor coboit H, xnop, ¢rop umu CF3, ¢ rugpoKCUIaMHUHOM B
MPUCYTCTBHHU BOJbI, HECMEINMBAIOLIETOCsl ¢ BOAOH OPraHUYeCKOro PacTBOPHUTENS, OCHOBAHMS U

XUPAJBbHOTO KaTajau3aropa MexdasHoro nepeHoca, umeroriero ¢popmyay (Illa):

W H

(Ila)

rae R mpencrasisier coboli apuul win rerepoapui, HeoOsI3aTeIbHO 3aMEIeHHbBIN OIHON
w 6onbine C1-Cs ankokcu-rpynmnamu amuHo-rpynmnamu, Ci-Cs-ankunamuao-rpymmnamu, Ci-Cs
OUAJIKIJIAMUHO-TPYTITIAME WJIH apajiKOKCU-Tpymmamu, R’ mpexacraensier coboli aToM Bomopoaa
i Ci-Csankokeu-rpymnmy, W npencrasisier co00 ST MM BAHWIL, M X TIPEACTABIIAET COOOM

AHUOH, U BBIACJICHUEC YKAa3aHHOI'O IMPOAYKTA. B NpeanoYTUTCIIbHOM BapUAHTEC OCYIICCTBJIICHUS,
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OPOAYKT  BBIACNSAIOT  KpUCTAIM3anMed. B ApyroM  mpeanmodTuTeNnbHOM — BapHaHTe
OCYIECTBIICHHSI, IPOAYKT BBIAEISIFOT KPUCTAJUIN3ALUEH U3 apOMAaTUYECKOTO PaCTBOPUTEINS HITU
CMECH pacTBOpUTENEH, coxepkalleldl apoMaTHYecKuil pacTBopurenb. B omHOM BapuaHTte
OCYIIECTBIIEHUS], TPOAYKT KPUCTAJUIU3YIOT U3 TOJNYOJa, STHIOEH301a, KCUiloa, XJopOeH3ona, o-
nuxjopbensona, GropOeH30sa, aHW30/Ia WM ME3UTUJICHA, WIM M3 UX CMECH, WJIH U3 CMeCH
pacTBOpuUTeNel, coxepkallel OJWH W3 YyKAa3aHHBIX pacTBopurened. B mpeamnouturenpHOM
BapHaHTe OCYLIECTBJICHUS, IPOAYKT KPUCTAJUIM3YIOT U3 TOJIYOJIa UJIU U3 CMECH PaCTBOPUTENEH,
cozepIKallei ToJIyol.

B onnom BapuanTe criocoba monyuenus (S)-IB, R B karanusarope, umeromeM Gopmyiy
(IITa), nmpencraBisier coOOH apui WM reTepoapuli, 3aMelneHHbld onHoi win Oomibme Ci-Ce
aJIKOKCU-TpynmaMu. B npyrom BapuaHTe ocymiectTBiieHHs, R mpencrasnsier coboi apun wim
reTepoapul, 3aMeIeHHbIN OJJHONW WIH OOJIbIIe METOKCH-, STOKCH-, H-TIPOTIOKCH-, H30TIPOITOKCH-,
H-OyTOKCH-, N300yTOKCH-, BTOP-OyTOKCH- WM TpeT-OyToKcu-rpynnamu. B apyrom BapuaHTe
ocymecTBieHus, R mpencrasBiser coOOi apui WM TeTepoapuil, 3aMELICHHbIH OJHOW WIIH
OosblIe OEH3MIOKCH-TPYIIIIAMH.

B npyrom Bapuante criocoba nmonydenus (5)-1B, R B karamuzarope, umerorem Gopmyry
(IITa), mpencrasnsier cobolt denmn, 3amemennbii 1, 2 umn 3 Ci-Ceankokcu-rpynmnamu, u R’
npeacTaBisier coOOW  aTOM  BOXOpPOJAAa WM METOKCU-Tpymmy. B apyrom  BapuanTe
ocymectsiieHus:, R mpeacrasisier coboii penun, 3amemmeHHsblil 1, 2 mim 3 MeTOKCH-, STOKCH- UJTH
M30MPOIIOKCH-Tpynnamu, u R’ mpencrasnser co0oi aToM BOAOPOAa WIM METOKCH-Tpymy, U R’
npencraBisier coboi  aTOM  BOHOpOAAa WM METOKCH-Tpynmy. B apyrom  BapuaHTe
ocyectBieHus, R mpencrapisier codoii (peH, 3aMeeHHbli 1, 2 Ui 3 MeTOKCH-, STOKCH- WJIN
U30MPOIOKCH-Tpynnamu, R’ npeacrasisier coboit MmeTokcu-rpynmy, 1 W npeactasisier coOoi
BUHWJI. B apyrom BapuaHTe ocyiecTBieHusi, R nmpeacrasnser cobol GpeHut, 3aMelieHHbii 1, 2
WIN 3 METOKCH-, STOKCH- HJIM U30MPOMNOKCcH-rpynmnamy, R mpeacrasinsier codoit aToM Bomopona,
u W npencrasisier coboli BuHWI. B npyrom BapuanTte ocyiiectieHus, R mpencrasisier coboi
¢dennn, 3amemenHblii 1, 2 WaM 3 METOKCH-, 3TOKCH- WJIM H3OMPONOKCH-TpymnmaMu, R’
npeacTaBisier co0oi MeTokcu-rpymnmy, 1 W npezncrasisier codoit stun. B npyrom Bapuanre
ocymiectsieHus:, R mpencrasnser coboii GeHun, 3amemmeHHbiil 1, 2 mim 3 MeTOKCH-, STOKCH- UJTH
U30MPOIIOKCH-Tpynmamu, R’ mpencrasisier coboli atom Bomopona, U W mpencrasiser coboi
stin. B npyrom BapmanTte monyuenus (S)-IB, R B xaramuzatope, umeromem ¢opmyny (I1la),
NpeacTaBisier co0oi (heHMJ, HE3aBUCHMO 3aMEINCHHBbIH B MOJOXKEHHSIX 3, 4 U 5 MeTOKCHU-,
STOKCH- WM M30NPOMNOKCH-Tpynmnamu; R’ mpexncraBiser coOOH METOKCH-TPYNITy WA aTOM
Bonopoxaa; u W npeactaBiisieT cOOOM BUHUIT FITH STUJL.

B npyrom Bapuante criocoba nmonyuenus (5)-1B, R B karanuzatope, umerorem Gopmyry
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(IITa), mpencrasnsier coboit enwmn, 3amemeHHbii 1, 2 unn 3 OeH3WIOKCH-rpynmaMu, U R’
npeAcTaBsieT coOOW  aToOM  BOXOpPOJAa WM  METOKCU-Tpymmy. B apyrom  BapuanTe
ocymecTBieHusi, R mpencrasmsier coboit denwmn, 3amemeHHbrii 1, 2 umn 3 OeH3WIOKCH-
rpynnamu, R’ mpeacrasisier coGoii merokcu-rpynmy, 1 W mnpencrasnser coboii BuHMiI. B
APyTOM BapHWiaHTe OCyluecTByieHUs, R mpexncrasiser coOoil genwmn, 3amerneHHbid 1, 2 wim 3
Oensunokcu-rpynnamu, R’ mpexacrasisier coboii atom Bomopoxa, 1 W mpezacrasisier coOoi
BUHWJI. B apyrom BapuaHTe ocyliecTBieHusi, R npeacrapnser coboii ¢peHu, 3aMerneHnbii 1, 2
win 3 OeH3wIOKcU-Tpymnmamu, R’ mpencraBisier co0oil MeTOKCH-Tpymny, U W TpencTaBiisieT
coboii atui. B npyrom BapuaHTe ocyinectieHus, R npencrasisier coOoit heHu, 3aMeIeHHbIH
1, 2 umu 3 Gensminokcu-rpynnamu, R’ npencrasnser codoii atom Bomopona, 1 W npeacrasisier
coboii stmn. B npyrom Bapmante monyuenus (S)-IB, R B karanusarope, umeromem Gopmyty
(IITa), mpencraBusier coboii 3,4,5-rpuc(Oensmnokcn)penmr; R’ npencrasisier coboii MeTOKCH-
TPYIIY WA aTOM BoAopoaa; U W npeacTaBisieT COOOH BUHIUT FUTH STHIL

B npyrom BapuaHTe OCYIIECTBIEHHs, B HACTOSIIEM H300PETEHHUH OIMHUCAaH Crocod

nojiydeHusi ¢urypananepa, o0oraeHHoro (S)-3HaHTHOMEPOM:

o]
FsC,, N N N
Cl
CHj3
Cl
(S)-dbnypananep
BKJTIOYAKOIINH PEaKLUi0 CoequHeHus1, nMmeroinero ¢popmyny (1IB):
0]
CF
N H
cl N
(0]
CH;
Cl
(IIB-1)

C TUAPOKCHJIIaMHHOM B  IPUCYTCTBHUU BOJBI, HCCMCHIMBAKOIIETOCA C BOHOﬁ

OpPTaHHUYECKOTO PACTBOPUTEIIA, OCHOBAHUA U XUPAJIBHOI'O KaTajln3aTopa MG)K(I)&SHOFO NnepeHoca,
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umerotiero Gopmyay (Illa):

(Illa)

rne R mpencrasisier cobol apui WK reTepoapui, HeoOsI3aTeIbHO 3aMEIeHHbIN OIHON
v 6onbine C1-Cs aKOKCH- WITH apajikOKCU-TpynmaMu, R’ mpencrasisier codoii aToM Bogopoaa
v Ci-Csankokeu-rpymnmmy, W npeacrasisier co00M ST MM BUHWIL, M X TIPEACTABIIAET COOOM
aHUOH; U BBIJEJIEHHE YKa3aHHOTO MPOAYKTa. B mpeanodyTutrensHOM BapuaHTe OCYINECTBIIEHMS,
NPOAYKT  BBIAEISIIOT — KpUCTaM3anuedl. B apyroM  npeanodTUTeNbHOM — BapUaHTe
OCYIIECTBJIEHHS], TPOAYKT BBIAENSAIOT KpPUCTANIN3aLUeN U3 apOMaTHYECKOTO paCTBOPUTEINS UIIH
CMECH pacTBOpUTENEH, coaeprkalllell apoMaTH4YecKuil pacTBopuTesnb. B onHOM BapuaHTe
OCYIIECTBIIEHHSI, TPOAYKT KPUCTAJUIU3YIOT U3 TOJNYOJa, STHIOEH30I1a, KCUIIoa, XJIopOeH30a, o-
nuxjopbensona, ¢TopOeH30/1a, aHU30JIa WM ME3UTIJICHA, WIM U3 X CMECH, WM M3 CMEeCHU
pacTBOpUTENel, coiepskalled OAWH M3 YKa3aHHBIX pacTBopuTenedl. B mpenmoutuTenbHOM
BapMaHTEe OCYLIECTBJICHUs, IPOAYKT KPUCTAJUIM3YIOT U3 TOJyOJa UM U3 CMECH PAaCTBOPUTENEH,
cozeprkalei Toayo.

B omHOM BapuaHTe OCYLIECTBJIEHUs CHHTe3a (QuypanaHepa, oborameHHOro (S)-
sHaHTHOMEpOM, R B kartanusarope, umeromem ¢opmyiny (Illa), npencrasnsier coboit apun winm
reTepoapui, 3amerneHHbiid onuoi uinu Oonbire C1-Cs ankokcu-rpynnamu. B apyrom Bapuante
ocymecTieHus, R mpencrasiser coOoil apui WM TeTepoapwil, 3aMELICHHbIA OJHOW WM
OoyblIe METOKCH-, 3TOKCH-, H-TIPOMOKCH-, HM30MPOIOKCH-, H-OYyTOKCH-, HM300yTOKCH-, BTOp-
OyTokcu- miu TpeT-OyToKcH-TpynmnamMu. B npyrom Bapuanrte ocymectsieHus, R npencrasnser
cO0OI apuJT WM reTepoapuil, 3aMeLeHHbIA OJTHOW WiTH OoJbIe OEH3UIOKCH-TPY ITITAMH.

B ngpyrom BapuanTe cmocoba monydeHus ¢uypanaHepa, obOorameHHoro (S)-
sHaHTHOMepoM, R B karanmuzartope, umeromem ¢opmyny (Illa), nmpencrasnser coboit denmn,
3amewieHHeli 1, 2 unn 3 Ci-Ceankokcu-rpynnaMmu. B npyrom BapuaHTe ocyliecTBieHus, R
npeacTaBisier coOoit (GeHms, 3aMemeHHbiid 1, 2 uian 3 MEeTOKCH-, STOKCH- WJIH HU30IPOIIOKCH-
rpynmamu, U R’ npencrasisier codoit aToM BOAOpOaa WIM METOKCU-TpyIITy. B npyrom BapuaHTe

ocymectsiieHus:, R mpeacrasnsier coboii penun, 3amemeHHbiil 1, 2 mim 3 MeTOKCH-, STOKCH- UJTH
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U30MpOIOKCcH-rpynmnamu, R’ npeacrasisier codoit MeTokcu-rpynmy, 1 W rnpenctasisier coboi
BuHWI. B npyrom Bapuante ocymectsienus, R npencrasnser coOoil ¢peHm, 3aMeerHpli 1, 2
WM 3 METOKCHU-, STOKCH- HJIM U30MporoKkcH-rpynmnamy, R’ mpencrasnser co0oit aToM Bopopona,
u W npencrasisier coboit BuHmI. B npyrom Bapuanre ocyiectsieHus, R mpencrasisier coboi
¢dennn, 3amemeHHbld 1, 2 wiM 3 METOKCH-, 3TOKCH- WJIM H3ONpPONOKCH-rpymmamu, R’
npenacTasisier coboil Merokcu-rpymnmy, 1 W mnpeacrasnser codoi stuin. B apyrom Bapuante
ocyuiecTBiieHus, R npencrasnser coboii GeHus, 3aMemeHHbii 1, 2 uin 3 METOKCH-, STOKCH- UJTH
U30MPOMOKCH-Tpynnamu, R’ mpeacrasisier coboli atom Bogopoaa, U W mpencrasiser coboi
STUIL

B npyrom BapuaHTe OCyImecTBIeHHsI CuHTe3a (QuypanaHepa, oboramenHoro (S)-
sHaHTHOMEpoM, R B kartamuzatope, umeromem ¢opmyiny (Illa), mpencrasnser coboii denmn,
HE3aBUCUMO 3aMELIECHHbId B MOJIOXKEHHSIX 3, 4 U 5 METOKCH-, 3TOKCH- WU H3OMNPONOKCH-
rpynnamu; R’ mpencrasnsier coboit mMeTokcu-rpymnmy, 1 W mpexacrasiser cobod BuHmI. B
IPyTrOM BapuaHTe OCYINECTBJICHUs CUHTe3a (iypananepa, oborameHHOro (S)-3HaHTHOMepoM, R
B Kartamuzarope, umeromeMm ¢opmyny (Illa), npencrasnser coboli ¢eHun, HE3aBUCUMO
3aMELEHHbI B MOJOXEHUsAX 3, 4 U 5 METOKCU-, STOKCHU- WJU H3O0MPONOKCU-TpynnaMu; R’
npeacTaBisier co0oil aromM Bomopona, U W mpencrasisier coOoit BuHMI. B npyrom BapuaHTe
OCYIIeCTBJIEHHs] CUHTe3a (JypanaHnepa, oborameHHoro (S)-sHanTHOMEpOM, R B Katanmsarope,
umeromem ¢opmyny (Illa), mnpencrasmsier coOoil (¢GeHun, HE3aBUCUMO 3aMELICHHBIH B
MOJIOJKEHUSIX 3, 4 M 5 METOKCH-, 3TOKCH- WJIM M30IPOIMOKCU-TpyaMu; R’ mpencrasisier co0oit
MeToKcH-rpynny, 1 W npencrasiser coboit 5T, B apyrom BapuaHTe OCYLIECTBICHHS CUHTE3a
¢bnypananepa, oboramennoro (S)-sHaHTHOMEpOoM, R B kartamuzartope, umeroumem (Hopmyy
(IlTa), mpencrapnsieT coOOH (eHIIT, HE3aBUCUMO 3aMEIIEeHHBIN B MOJOKEHMSIX 3, 4 U 5 METOKCH-,
STOKCH- WJIM H3OMNPOMNOKCcHU-rpynmnamu, R’ mnpexncrasnser coboii atrom Bomopoma, u W
npeAcTaBisieT COOOH STHIL

B napyrom BapuaHTe OCyIIecTBIeHHsI CuHTe3a QuypanaHepa, oboramenHoro (S)-
sHaHTHOMepoM, R mpencrapmnsier coboii hennn, 3amemnenHbiii 1, 2 uin 3 OeH3UIOKCU-TPYTIITAMH,
u R’ mpencraisier coboli aTOM BOIOpPOJdA WM METOKCH-Ipymnmy. B npyrom BapuaHTe
ocymiecTBieHusi, R mpencraenser cobodt (enwn, 3amemeHHbid 1, 2 wanm 3 OeH3WIOKCH-
rpynnamu, R’ mpencrasisier coboii Merokcu-rpynmy, 1 W mnpencrasiser coboii Buamia. B
APyrOM BapHWiaHTe OCyIlecTBJIeHUs, R mpencrasnser coboit denwmn, 3amemeHHsid 1, 2 wim 3
Oensmnokcu-rpymnmamu, R’ mpencrasisier coboit atom Bogopona, U W mpencraBisieT coOoit
BuHIWI. B npyrom Bapuante ocymectsieHus, R npencrasnser coOoil ¢peHmn, 3aMeenHpli 1, 2
w3 OeH3wIoKcu-rpymnmamu, R’ mpencrasisier co0oil METOKCH-TpyIny, u W TpencTaBisieT

coboii atun. B npyrom Bapuante ocyuiectienusi, R npencrasisier coOoil ¢heHm, 3aMereHHbIH
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1, 2 umu 3 Oensmnokcu-rpynnamu, R’ npencrasnser codoii atoM Bomopona, 1 W npeacrasisier
co0o# 3THIIL.

B npyrom BapuaHTe oOCylIecTBiIeHHs CUHTe3a (QuypanaHepa, oborameHHoro (S)-
sHaHTHOMepoM, R B karammsarope, umeromem ¢opmyny (IIla), npencrasisier coboit 3,4,5-
tpuc(bensunokcu )permwt, R’ npencrasnsier codoit meTokcu-rpynmy, u W npeacrasisieT coOoi
BUHWI. B papyrom BapuaHTe OCyLIECTBIEHHMs CHHTe3a (Quypananepa, oOorameHHoro (S)-
sHaHTHOMepoM, R B karamusarope, umetomem ¢opmyny (IIla), npencrasisier coboii 3.4,5-
tpuc(bensunokcn )penmwt, R’ npencrasnser codoit atom Bomopona, u W npencraBisieT coOoi
BUHWJI. B apyroMm BapuaHTe OCyLIeCTBIIEHUS CHHTe3a (uypananepa, oborameHHoro (S)-
SHaHTHOMEpOM, R B karamuzartope, umeromem ¢opmyny (Illa), mpencrasnser coboit 3,4,5-
tpuc(bensunokcu )permw, R’ npencrasnser codoit meTokcu-rpymmy, 1 W npeacTaBisieT coOoi
sTui. B Apyrom BapuaHTe OCYIIECTBIICHHsI CUHTe3a QuypanaHepa, oborameHHOro (S)-
SHaHTHOMEpOoM, R B kartamuszarope, umeromeMm ¢opmyny (Illa), mpencrasnser coboit 3,4,5-
tpuc(bensunokcu)perm, R’ npencrasnser codoit atom Bomopona, u W mpencraBisieT coOoi
STHJL.

B npyrom BapmaHTe OCYLIECTBIEHHs, B HACTOSIEM H300pPETEHHUH OIUCAaH CIocod
TOJTyueHHs: N30KCa30JMHOBOTrO coenrHenus, umeromero popmyny IC, rne X!, X? u X* kaxmabiii
HE3aBUCUMO TpencTaBisitoT coboit H, xmop, ¢rop wmmu CF3, koropoe oborameHo (S)-

SHAHTHOMEPOM:

($)-1C

BKJTIOYAKOIINH Peakuuio coequuenus, umerotnero popmyiy (I1IC):

CF3 o

X! N S
N
X2 o)
X3 o)
(I1IC)
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rne X', X? u X® npexncrasnsror coboit H, xnop, ¢rop umu CF3, ¢ rMAPOKCHIAMUHOM B
TMPUCYTCTBUU BOMbI, HECMEINMBAKOIIErOCs C BOIOH OPraHUYECKOrO PACTBOPUTENS, OCHOBAHHUS U

XUPATBHOTO KaTtanu3aTopa Mesk(dasHoro rnepenoca, uMmetoinero popmyiy (Illa):
W, H

(Illa)

rne R mpencrasisier coboli apui WK reTepoapui, HeoOsI3aTeIbHO 3aMEIeHHbIN OHON
v 6onbine C1-Cs aKOKCH- HITH apajikOKCU-Tpymnmamu, R’ mpencrasisier codoii aToM Bopopoaa
v Ci-Csankokeu-rpymnmmy, W npencrasisier co00M ST MM BUHWIL, M X TIPEACTABIIAET COOOM
AHWOH; W BBbIIEJICHHE YKa3aHHOTO MPOAYKTa. B MpennoyYTuTebHOM BapUaHTE OCYLIECTBIICHHS,
NPOAYKT  BBIACISIOT  KpUCTaUTM3auueil. B JpyroM  mpeanoyYTHTENbHOM — BapHaHTE
OCYLIECTBJICHUSI, MPOAYKT BBIACNISIOT KPUCTAUTU3ALMEH U3 apOMaTHYECKOrO PACTBOPUTEIIST UIIH
CMECH pacTBOpHUTENEH, coxepkallell apoMaTHYecKuil pacTBopurenab. B omHOM BapuaHTe
OCYIIECTBIIEHUS, TPOAYKT KPUCTAJUIU3YIOT U3 TOJNYOJa, STHIOEH301a, KCUiona, XJopOeH3ona, o-
nuxyiopbensona, GropOeH30s1a, aHW30MIa WM ME3UTUJICHA, WIM M3 UX CMECH, WJIH U3 CMeCH
pacTBOpuUTeNel, comepkalledl OAMH W3 YKa3aHHBIX pacTBopurenedl. B mnpexmoyrurensHOM
BapUAHTE OCYLIECTBICHHUS, MPOAYKT KPUCTAIM3YIOT U3 TOJIYOJa WK U3 CMECH PaCTBOPUTENEH,
cozepIKallei ToJIyOol.

B onnom BapuanTe crocoba monyuenus (S)-IC, R B karanusarope, umeromem Gopmyiy
(IITa), nmpencraBisier coOOH apui WIM reTepoapull, 3aMelneHHbld onHoi win Oomibme Ci-Ce
AJIKOKCH-TpynrnamMu. B 1pyrom BapuaHTe OCyIUECTBJEHHUs, R mpexacrtaBisier coOoW apui wiu
reTepoapul, 3aMeLIeHHbINH OIHOH MK 0OJIbLIe METOKCH-, STOKCH-, H-ITPOTIOKCH-, H30MPOMOKCH-,
H-OyTOKCH-, N300yTOKCH-, BTOP-OyTOKCH- WM TpeT-OyTOKcu-rpynmnamu. B apyrom BapuaHTe
ocywecTBieHus, R mpencrasiser coOoil apui WM TeTepoapwil, 3aMELICHHbIH OJHOW WM
OoublIe OEH3MIOKCH-TPYIIIIAMH.

B npyrom BapuanTe criocoba monydenus coenrHeHus, umeromero gopmyiny (S)-IC, R B
katanmsarope, nmeromeM popmyay (Illa), mpeacrasnser coboit ¢penun, 3amemensbit 1, 2 wim 3
C1-Cs ankokcu-rpynnamu. B apyrom Bapuanre ocymectsieHus, R npeacrasiser coboit henm,

3aMelleHHbId 1, 2 unu 3 MeTOKCH-, 3TOKCU- WM U30MpPONOKCU-TpynnaMu, u R’ npeacrasnser
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cobOlf aTroM BOAOpOJA WM METOKCU-rpynmy. B papyrom Bapmante ocyimecTBieHusi, R
npeacTaBisier co0oi (eHms, 3aMereHHblid 1, 2 uam 3 MEeTOKCH-, STOKCU- WJIH HU30IMPOIIOKCH-
rpynnamu, R’ mpeacrasisier coGoii merokcu-rpynmy, 1 W mnpencrasnser coOoii BuHMI. B
APyrOM BapHWiaHTe OCyluecTBiieHus, R mpencrasiser coOoil ¢enwmn, 3amemneHHbid 1, 2 wim 3
METOKCH-, 5TOKCH- WJIH U30MPONOKCU-Tpynnamu, R’ mpezncrasisier coboii arom Bomopona, u W
npencrasisier coboil BuHWI. B apyrom BapmanTe ocymiecTBieHus, R mpencrasnser coOoi
benwn, 3amemeHHbt 1, 2 wiM 3 METOKCH-, 3TOKCHU- WM H3OMPOMOKCH-rpymnmnamu, R’
npeacTaBisier codoi MeTokcu-rpymnmy, U W npezacrasisier coboit stun. B npyrom BapuanTte
ocyuiecTBiieHus, R npencrasnser coboii GeHus, 3amereHHbii 1, 2 uiu 3 MeTOKCH-, STOKCH- UJTH
U30MPOIIOKCH-Tpynnamu, R’ mpencrasisier coboli atom Bogopona, U W mpencrasisier coboi
stun. B napyrom Bapuante nonyuenus (5)-IC, R B karamusarope, umeromnem ¢opmyny (I11a),
npeacTaBisier co0oil (eHMJ, HE3aBUCHMO 3aMEINEeHHBbIH B MOJOXKEHHSX 3, 4 U 5 MeTOKCHU-,
STOKCH- WM HM30NPOMNOKCU-TpynmnamMu;, R’ mpexncramiser coOOH METOKCH-TPYNITy WA aTOM
BOZOpoaa; U W TmpencTaBisieT COOOH BUHII FUTH STHIL

B npyrom BapmanTe ocymecTieHus, R npencrasnser coOoi ¢eHwmn, 3amernensblii 1, 2
W 3 OeH3mIoKcH-rpynnamMy, U R’ npencrasnser co0oi aToM BOIOPOZA MM METOKCU-TPYIIILY.
B npyrom Bapmanrte ocymectsieHus, R npencrasnser coboii ¢enmn, 3ameniensbiii 1, 2 wim 3
Oensunokcu-rpynnamu, R’ mpencrasisier coOoit MeTokcu-rpymnmy, 1 W rnpencrasisier coOoit
BUHWI. B napyrom BapuanTe ocyuiectsiieHusi, R npeacrasnser coboli ¢peHnn, 3aMerneHnbii 1, 2
win 3 Oensmnokcu-rpynnamu, R’ mpencrasisier coboit atom Bomopoma, u W IpencTaBisieT
coboit BuHMI. B npyrom Bapuante ocymectBieHus, R npexncraBmsier coboi  (deHm,
3amerneHHsld 1, 2 wim 3 Gensmnokcu-rpynnamu, R’ npencrasisier coboit MeTokcu-rpymnmy, 1 W
npencTasisier codoi aTi. B npyrom BapuaHTe ocyinecTsiaeHus, R npencrasisier coboii Genw,
3amerneHHbli 1, 2 win 3 6ensmiokcu-rpynnamu, R’ npencrasnser codoit atom Bogopoaa, 1 W
npezacrasisier codbol atun. B apyrom Bapuante nonyuenus (S)-1C, R B katanuzarope, umeromem
dopmyay (Illa), mpencrasnsier codoit 3,4,5-rpuc(bensmnokcu)penmn;, R’ npexcrasiser coboit
METOKCHU-TPYTIIy FJIH aTOM BOIOpoaa;, 1 W NpeacTaBisier COOOH BUHMIT WIIH STHIL

B npyrom BapmaHTe OCYIIECTBIEHHs, B HACTOSIEM H300pPETEHHUH OITHUCAaH CIIOCO0

MOJTy4eHHs CapoiaHepa:

o

L/

S
\CH

3
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BKJTIOYAIOIINH PeakLuio coequHeHus:, nmerorero ¢opmyy (IIC-1):

CF3 O

Cl o
(IIC-1)
C FI/IL[pOKCI/IJ'[aMI/IHOM B HpI/ICYTCTBI/II/I BOI[I:;I, OCHOBAHUA U XI/IpaJIbHOFO KaTanmaTopa

meskdasHoro nmeperoca, umeroero gpopmyty (Ila):
w H

(Ila)

rae R npencrasisier coOoit apui MM reTepoapui, HeoOA3aTeIbHO 3aMEeIeHHbIH OTHON
wu Oonbie C1-Cs amkOKCH- WK apajKoKcH-rpynnamu, R’ npeacrasisier co0oii aTom Bogopoaa
i C1-Csankokcu-rpymy, W npenctasisier co0oM 9T M BUHWI, U X MIPENCTaBIsAET cOOOi
AHHOH, U BBIACJICHUC YKAa3aHHOI'O IIPOAYKTA. B NpeEATIOYTUTCIIbHOM BApHUAHTEC OCYLICCTBIICHUA,
MPpOAYKT BBIACIISAKOT KpPICTaJIJTI/ISaL[HefI. B Apyrom npeaAnoYTUTEIIbHOM BapUaHTE
OCYHECTBJICHUS, MIPOAYKT BBIACIIAIOT KpI/ICTaHHI/ISaL[HefI N3 apOMAaTHUYCCKOr'0 paCTBOPUTEIIA HUITH
CMECH pacTBOpHUTENEH, coxepkaliell apoMaTHYeCKHil pacTBOpHUTedb. B OmHOM BapuaHTe
OCYIIECTBIIEHHS, MPOAYKT KPUCTAJUTUIYIOT U3 TOJNYOJa, STHIOSH301a, KCHUIIOa, XJIopOeH3o0a, O-
nuxjiopbenszona, GTopOeH30/1a, aHU30Ja WM ME3UTHJICHA, WIM U3 UX CMECH, WU U3 CMEeCH
pacTBOpUTENeH, conmepkaiiell OOWH W3 YKa3aHHBIX pacTBopurened. B mpeamouturenpHOM
BapUAHTE OCYLIECTBICHUS, MPOAYKT KPUCTALIMZYIOT U3 TOJIYOJa WA U3 CMECH PAaCTBOPHUTEINEH,
COZEpIKaIE TOJYO.

B onHOM BapuaHTe OCYyIIECTBIIEHHs CHHTE3a caposiaHepa, R B kaTamu3aTope, UMEoLIeM
dopmyny (Illa), mpencrasisier cOOOH apuiI WIIM TeTEPOAPIUI, 3aMEIICHHBIN OTHOW WK OOJbLIe
Ci-Ceankokcu-rpynmamu. B npyrom BapuanTe ocymectsieHus, R mpencrasmisier coboit apui

WIA TeTepoapwsi, 3aMeUIeHHBbIH OAHOW WU OOJbIe METOKCH-, 3TOKCH-, H-TIPOMOKCHU-,



66

U30MPOIIOKCH-, H-OyTOKCH-, W300yTOKCH-, BTOP-OyTOKCH- HIH TpeT-OyTOKCH-rpynmamMu. B
APYroM BapuaHTe OCyINeCTBJIeHUs, R mpencrasnser coOON apuil UM TeTepOapHll, 3aMeIleHHbIN
OJHOH 1iu OobIie OEH3UIOKCH-TPY IIITAMH.

B npyrom BapuanTe ocyiectBieHus, R npencrasnsier coOoil ¢enumn, 3amerneHsbiii 1, 2
wi 3 C1-Csankokcu-rpynmnamu, u R’ mpexacrasisier co0oii aTOM BOXOpPOAA WJIM METOKCHU-
rpynmny. B npyrom Bapuante ocyuiectsiaenus, R npencrasnser coboi (heHun, 3aMerneHHbii 1, 2
Wi 3 METOKCH-, 3TOKCH- WJIH H3OMPONMOKCU-TpynmamMu, u R’ mpeacraBisieT coboi aTom
BOJIOpPOJIAa WJIM METOKCU-TpyImy. B npyrom BapuaHTe ocyiuecTBieHusi, R mpencrasiser coboi
¢dennn, 3amemeHHbli 1, 2 uaM 3 METOKCH-, STOKCH- WJIM H3OMPONOKCH-TpymnmaMu, R’
npenacTaBisier coboll MeTokcu-rpymmny, 1 W npencrasisier coOoii BuHWI. B npyroMm BapuaHTe
ocyuiectsiieHus:, R mpencrasnser coboii GeHun, 3amemmeHHbiil 1, 2 wiu 3 MeTOKCH-, STOKCH- UJTH
U30MPOIOKCH-TpynmamMu, R’ mpencrasisier coboii atom Bomopona, U W mpencrasisieT coboi
BuUHIWI. B npyrom BapuaHTe ocymectsieHus, R npencrasnser coOoi ¢peHm, 3aMeeHHbli 1, 2
Wi 3 METOKCH-, 3TOKCH- HJIM H3OMPOMNOKCH-rpynmnamMy, R’ mpexncrasiser coOoll MeTOKCH-
rpymnmy, 1 W npencrasinsier co0oii stuin. B npyrom Bapuante ocymectsienus, R npencrasnser
coboii ¢eHms, 3aMemeHHblii 1, 2 wim 3 METOKCH-, 3TOKCH- HJIM H30IPONOKCU-TpynnamMu, R’
NpeacTaBIsieT co00i aToM Bogopona, 1 W npeacTaBiisieT COO0M STHIL.

B npyrom BapuaHTe OCyLIECTBI€HUsI CUHTE3a caposaHepa, R B kaTtanuzarope, UMeEIOLIEM
dopmyny (Illa), mpencrapnsier codoit heHns, HE3aBUCUMO 3aMEIIEeHHBIN B MOJIOXKEHUsIX 3, 4 U 5
METOKCH-, 3TOKCH- UJIM U30IPONOKcU-Tpynnamu; R’ npeacrasisier codoii MmeTokcu-rpymnmy, 1 W
npencrasisier coboil BMHWI. B apyrom BapuaHTe OCYINECTBIEHHSI CHHTe3a capojiaepa, R B
karaiauzarope, wumeromeMm ¢opmyny (Illa), npencraBmser coboii QeHmn, He3aBUCHMO
3aMELIEHHbI B TOJOXKEHUSAX 3, 4 U 5 METOKCHU-, STOKCH- WJIU H3O0MPOINOKCU-TpymmaMu; R’
npeacTaBisier codoi arom Bomopona, U W mipencrarisier coOoil BuHWI. B npyrom BapuaHTe
OCYIIECTBJICHHS] CHUHTe3a capoyiaHepa, R B karamusarope, wumetomeMm ¢opmyny (Ila),
npeacTaBisier co0oi (heHMJ, HE3aBUCHMO 3aMEINEeHHBbIH B MOJOXKEHHUsX 3, 4 U 5 MeTOKCHU-,
STOKCH- WM H30MpOnoKcu-rpynnamu; R’ mpexacraBiser coboll MerokcH-rpymmy, u W
npencrasisier codoi 3Tun. B apyrom BapuaHTe OCYIIECTBIICHHS CHHTE3a capoyiaHepa, R B
katanusatope, wumeromeMm ¢opmyny (Illa), mnpencraBmser coboii QeHnn, He3aBUCUMO
3aMeLEHHbI B MOJOXEHUsAX 3, 4 U 5 METOKCU-, STOKCH- WMJIM M3O0MPOINOKCU-rpynnaMu; R’
MpeaCcTaBIsieT CO00 aToM Bogopona, 1 W npeacTaBiisieT COO0M STHIL.

B npyrom BapuaHTe OCylLIECTBJIEHUsl CUHTE3a caposaHepa, R B katanuzarope, UMeEIOLIEM
dopmyny (I1la), mpencrasisier codoit henun, 3amerneHHbli 1, 2 win 3 OeH3MIOKCU-TPYIIIIaMU, |
R’ mpencrasisier coboit aroM Bomopoda WM MeETOKCU-Tpymnmy. B npyrom Bapmante

ocymecTBiieHrsi, R mpencrasmsier coboit ¢enwmn, 3amemeHHbrid 1, 2 wumn 3 OeH3WIOKCH-
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rpynnamu, R’ mpencraBisier coGoii merokcu-rpynmy, 1 W mnpencrasnser coboii BuaMI. B
APyrOM BapHWiaHTe OCyIIecTBJIeHUs, R mpexncrasiser coOoil denwmn, 3amemeHHbid 1, 2 wim 3
Oensunokcu-rpynnamu, R’ mpencrasisier coboii atom Bomopoxa, 1 W mpezncrasisier coOoi
BUHWI. B npyrom BapuanTte ocymectsieHus, R npencrasnser coOoi ¢peHm, 3aMeleHHsli 1, 2
win 3 Oenswiokcu-rpynnamu, R’ mpencrasiser coboit metokcu-rpymnmy, U W mpencraBisier
coboii aTun. B npyrom BapuanTte ocyuiecteienus, R mpencrasisier coboil (peH, 3aMeIneHHbIN
1, 2 wnu 3 GeHswnokcu-rpymnnamu, R’ npeacrasnser coboii atom Boxopoaa, 1 W NpencraBisieT
co0o¥ 3T

B npyrom BapuaHTe OCylLIeCTBI€HUsI CHHTE3a caposiaHepa, R B kaTtanuzarope, uMeroiiem
dopmyay (Illa), mpencrasnsier codoit 3,4,5-rpuc(bensmnokcu)penmn;, R’ npencrasuser coboit
MeTOKcU-rpynmny, U W mpexncraBisier coboii BUHMI. B apyrom BapwaHTe OCYINECTBIICHHS
CHHTe3a caposanepa, R B katanusarope, numeromem popmyay (Illa), mpencrasnser coboit 3,4,5-
tpuc(bensunokcu)permw, R’ npencrasnser codoit atom Bomopona, 1 W mpencraBisieT coOon
BUHWI. B npyrom BapuaHTe ocylnecTBiIeHHs] CHHTe3a caponaHepa, R B katanuzaTope, uMeroIiem
dopmyny (Illa), mpencrasnser codoit 3,4,5-tpuc(bensmnokcn)penmn;, R’ npencrasuser coboit
MeTOKCU-rpyny, 1 W npencrasisier cobolt 3Tui1. B 1pyrom BapuaHTe OCyIIECTBICHUSI CHHTE3a
caponmanepa, R B karammszarope, umetomem ¢opmyiay (Illa), mpencrasnser coboit 3,4,5-
tpuc(bensunokcu)permn, R’ npencrasnser codoit atom Bopopona, u W rnpencraBisier coOoi
STUIL

B npyroMm BapuaHTe OCYLIECTBJEHMs, B HACTOSIEM H300pPETEHUH OIHCAaH CIOCcOo0
MOy YeHHs H30KCA30JIMHOBOIO coenuHenus, umeromnero Gopmyny ID, rae X!, X? u X kakmabiit
He3aBUCHMO mpenctaBisitor cobdoit H, xmop, ¢rtop mmu CFs, koropoe oborameno (S)-

HSHAHTHOMEPOM:

ZI

CF3

Iz

($)-ID

BKJTIOYAIOIINH PEaKLUI0 COequHeHus], nmerotnero ¢popmyy (1ID):
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Iz
ZI

CF3

(IID)
rne X!, X2 u X? npencrasasror coboit H, xmop, ¢rop mmu CF3, ¢ ruIpoKCHIaMHHOM B
IPUCYTCTBUM BOJbI, HECMEINIMBAIOIIETOCS C BOJON OPraHMYECKOr0 PACTBOPHUTENS, OCHOBAHUS U
XUPATBHOTO KaTaiu3aTopa Mek(dasHoro neperoca, uMmeroiero gpopmyy (I1la):

w H

(Illa)

rae R npencrasisier coOoi apui WM reTepoapui, HeoOA3aTeIbHO 3aMEeIeHHbIH OTHON
wu Oonbine C1-Cs ankoKCH- WM apajkokcu-rpynnamu, R’ npeacrasisier co0oii aTom Bogopoaa
i Ci-Csankokcu-rpynmmy, W npeacrasisier co00M ST MM BUHWIL, M X TIPEACTABJIAET COOOM
AHHOH, U BBIACJICHUEC YKAa3aHHOI'O IIPOAYKTA. B NpeEATIOYTUTCIIbHOM BApHUAHTEC OCYHICCTBIICHUA,
MPpOAYKT BBIACTIAOT KpHCTaJ'IJ'IHSaLIHefI. B Apyrom MpeaANnOYTUTEIIBHOM BapHUAHTEC
OCYHIECTBJICHUSA, IPOAYKT BBIACIIAOT KpHCTaHHI/ISaHHeﬁ N3 apOMATHUYCCKOr'0 paCTBOPUTEIIA HUITH
CMECH pacTBOpHTENEH, comeprkaliell apoMaTHYeCKHH pacTBOpUTENb. B OZHOM BapuaHTe
OCYLIECTBJICHUsI, TPOAYKT KPUCTAJUTU3YIOT U3 TOJYOJIa, 3TUIOeH301a, KCUJIONA, XJI0pOeH30a, O-
muxiopOensona, GropOeH301a, aHW30JIa WM ME3UTWUJICHA, WIM M3 UX CMECH, WJIH U3 CMECH
pacTBOpUTeNe, COAepsKalledl OfMH W3 YKa3aHHbIX pacTBopuTeneil. B mpennodrutessHOM
BAPUAHTE OCYLIECTBJICHHS, MPOAYKT KPUCTAJUTU3YIOT U3 TOJYOJa MM M3 CMECH PaCTBOPHUTEICH,
COZEpIKaILE TOJIYO.

B onnom BapuanTe criocoba monyuenus (S)-ID, R B katanuzarope, umeromem Gopmyity
(IITa), mpencrasisier coOOH apui WM reTepoapul, 3aMelneHHbld onHoi miu Gombime Ci-Ce

aNKOKCH-rpynmamMu. B npyrom BapuanTe ocymecTBieHus, R mpencrasisier coOoil apui uim
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reTepoapul, 3aMeIeHHbIN OJJHONW WK OOJIbIIe METOKCH-, STOKCH-, H-TIPOTIOKCH-, H30TIPOITOKCH-,
H-OyTOKCH-, N300yTOKCH-, BTOP-OyTOKCH- WM TpeT-OyToKcu-rpynnamu. B apyrom Bapuanre
ocyuiecTBieHns, R mpexncrasiser coOOM apui WM reTepoapui, 3aMeLIeHHbIH OJHOW WU
Oosnblie OEH3MIOKCH-TPYTIIIAMH.

B npyrom BapuanTe ocyiuecTBieHus, R npencrasnsier coboit ¢eHun, 3amerneHnbii 1, 2
wim 3 C1-Csankokcu-rpynmnamu, u R’ mpexacrasisier co0oii aTOM BOAOpPOAA WJIM METOKCHU-
rpynny. B npyrom BapuaHTe ocyiuecTBieHus, R npeacrasnser codoit (eHu, 3aMerneHHbIi 1, 2
WM 3 METOKCH-, 3TOKCH- HJIM H3OMpONOKCHU-TpynmnamMu, u R’ mpexacrasnser coboii atom
BOJIOpPOJA WJIM METOKCU-Tpymmy. B npyrom Bapuante ocyiuecTBieHusi, R mpencrasiser coboi
¢dennn, 3amemeHHblii 1, 2 WiaM 3 METOKCH-, STOKCH- WJIM H3OMPONOKCU-TpymnmaMu, R’
npenacTaBisier coboll MeTokcu-rpymmny, 1 W npencrasisier coOoii BuHWI. B npyroMm BapuaHTe
ocymiectsieHus:, R mpeacrasnser coboii GeHun, 3amemmeHHbiil 1, 2 wim 3 MeTOKCH-, STOKCHU- HUJTH
U30MPOIOKCH-TpynmamMu, R’ mpencrasisier coboli atom Bogopona, U W mpencrasiser coboi
BUHWI. B npyrom BapuanTe ocyuiectBieHus, R nmpeacrasnser coboli ¢peHnt, 3aMelneHnbii 1, 2
Wi 3 METOKCH-, 3TOKCH- HJIM H3OMPOINOKCH-rpynmnamMy, R’ mpexncrasiser coOol MeTOKCH-
rpymnmy, 1 W npencrasinsier co0oii stwit. B npyrom Bapuante ocymectsieHus, R npencrasnser
coboii ¢eHmn, 3aMeleHHbli 1, 2 mim 3 METOKCH-, 3TOKCH- HJIM H30IPONOKCU-TpynnamMu, R’
npezacrasisier coboil atom Bomopoxma, u W mpercrasisier coboit sTun. B npyrom BapmanTe
nonyuenus (S)-ID, R B katanuzarope, umeromem ¢opmyiny (Illa), nmpeacrasnsier coboit dpenu,
HE3aBUCUMO 3aMELIECHHbIA B IOJIOXKEHUsIX 3, 4 U 5 METOKCHU-, STOKCH- WJIA HU3OMPONOKCHU-
rpynnamu;, R’ mpencrasisier co00i METOKCH-TPYMITy MM aTOM BOAOpoza; U W IpeAcTaBisieT
coOON BUHUI MJIH STHIL.

B npyrom BapuaHTe cnoco0a TOJy4eHHs COeAMHEHus, umeromero ¢opmyay ID,
oboramenHoro (S)-sHanTrOMepoM, R B kartanuzarope, umerornem ¢opmyay (Il1a), npencrasnser
coboi (enwm, 3amernennbii 1, 2 win 3 6ensmnokcu-rpynnamu, 1 R’ npexcrasiser codoit atom
BOJIOpPOJIa WJIM METOKCU-TpyMmy. B npyrom Bapuante ocyiuecTBieHusi, R mpencrasiser coboi
¢bennn, 3amemensslii 1, 2 umm 3 OeH3wnokcu-rpynmnamu, R’ mpencraensier coOOH METOKCH-
rpymmy, 1 W npencrasinsier coOoit BuHWI. B npyrom BapuaHTe ocyuecTsieHus, R npencrasnser
coboii ¢enun, 3amemeHHbid 1, 2 wim 3 G6eHsunokcu-rpynnamu, R’ npencrasnser coboit atom
Bomopoma, u W mpexacrasisier coOoit BuHMI. B gapyrom BapmanTe ocymectieHHus, R
npencrasisier codoit Gpenm, 3amemmeHHbld 1, 2 unu 3 O6eHsunokcu-rpynnamu, R’ npencrasnser
coboit MmeTokcu-rpymmy, 1 W npexncrasiser codoi atui. B apyrom BapuanTe ocymectieHus, R
npencrasisier codoit Gpenm, 3amemmeHHbld 1, 2 unu 3 OeHsunokcu-rpynnamy, R’ npencrasnser
coboii atom Bogopozna, 1 W npencrasisier codoii atui. B npyrom Bapuante noaydenus (S)-1D,

R B karammsatope, wumetomem ¢Qopmyny (IIla), npencrasmser coboit  3,4,5-
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tpuc(bensunokcu)pern;, R’ npeacrasisier co00il METOKCH-TPYIITy HJIM aTOM Bojxopona, u W
NpeACTaBysieT COOOH BUHMII FUTH STHIL
B npyrom BapuaHTe OCYLIECTBJIEHMs, B HACTOSIEM H300pPETEHHMH OMHCAaH CIocod

MOJIy4CHUS JIOTUJIAaHEPA:

F3C//, s,

ZT

CF3
Cl

I=z

Cl Cl

Jlotunaunep
BKJTIOYAKOIINH PEakluio cCoequHeHus1, nMmerornero ¢popmyny (IID-1):
CF3

0O

ZT

CF3

Iz

(IID-1)

C TUMAPOKCHIIAMHUHOM B NpUCyTCTBUHA BOJBI, HECMCIIHNBAOIIETOCA C BO}IOﬁ
OpraHUYeCKOrO PACTBOPHUTEIIS, OCHOBAHUS M XMPAJIBHOIO KaTaau3aTopa Mex(a3HOro mnepeHoca,
umetowero popmyny (Ila):

w H

(Ila)

rae R mpencrasisier coboli aprul win rerepoapui, HeoOsI3aTeIbHO 3aMEIIeHHbBIN OIHON
v O6onbine C1-C3 aKOKCH- HITH apajikOKCU-TpymmaMu, R’ mpencrasisier codoi atoM Bopopoaa
i Ci-Csankokeu-rpymnmy, W npencrapisier co00M ST MM BAHWIL, U X TIPEACTABIIAET COOOM

AHUOH, U BBIACJICHUEC YKA3aHHOI'O MPOAYKTaA. B NpeanoYTUTCIIbHOM BaApUAHTEC OCYILICCTBJIICHUS,
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NPOAYKT  BBIAESIIOT — KpUCTauM3anuedl. B gpyroM  NpeanodTuTenbHOM — BapUaHTe
OCYIIE€CTBJIEHUS], TPOAYKT BBIAENAIOT KPUCTAIN3ALMEN U3 apOMAaTHYECKOTO paCTBOPUTENS WU
CMECH pacTBOpUTENEH, coaeprkallledl apoMaTH4YeCKUll pacTBopuTenb. B OnHOM BapuaHTe
OCYIIECTBJIEHUS], TPOAYKT KPUCTAJUIU3YIOT U3 TOJNYOJa, STHIOEH301a, KCUilona, XJopOeH3ona, o-
nuxjopbensona, GropOeH30sa, aHW30MIa WM ME3UTUJICHA, WIM M3 UX CMECH, WJIH U3 CMeCH
pacTBOpUTENel, COoAepsKalled OAWH M3 YKa3aHHBIX pacTBopuTenedl. B mpenmoutuTenbHOM
BapHaHTe OCYLIECTBJICHUS, IPOAYKT KPUCTAJUIM3YIOT U3 TOJIYOJIa WIIM U3 CMECH PaCTBOPUTENEH,
cozepIKallei ToJIyol.

B onHom BapmanTe cnocoba moiydeHus: JIoTWIaHepa, R B karammsarope, MMEKOLIEM
dopmyny (Il1a), mpencrapnseT coOOi apuil WK TeTEpOapui, 3aMEIEeHHbIN OTHOW WM OOJbIIe
C1-Cs anmkokcu-rpynmnamu. B apyrom BapuaHTe ocymiecTBiieHus, R mpencrasiser cobol apui
WIH TeTepoapwsi, 3aMelIeHHbId OXHOW WU OOJbIIE METOKCH-, 3TOKCH-, H-TIPOMOKCHU-,
U30TPOIIOKCH-, H-OyTOKCH-, W300yTOKCH-, BTOP-OYTOKCH- HIIH TpeT-OyTOKCH-rpynmamMu. B
IPYroM BapHaHTEe OCYINECTBJICHUs, R mpencrasiser coOOH apuil WM TeTepOaApHIl, 3aMeIEeHHbIN
OIHOH 1k OoJbIe OEH3UIIOKCU-TPY IIIIAMH.

B npyrom BapmanTe cnoco0a mMoOJy4eHus JIOTWIaHepa, R B karanmsarope, UMEOLIeM
dopmyiny (Il1a), mpencrasnsier codoit penun, 3amemennsbiii 1, 2 wim 3 C1-Cs aTKOKCH-TPYIIIIAMH,
u R’ mpencraBmser coboii aroM Bomopona WM MeETOKCHU-Tpymmy. B apyrom BapuaHTe
ocymectsiieHus:, R mpeacrasisier codoii penun, 3amemeHHsblil 1, 2 wim 3 MeTOKCH-, STOKCH- UJTH
U30MpPOIOKCH-Tpynnamu, U R’ mpencrasnser coboif aToM BOAOpOAa WM METOKCH-rpynmy. B
APYroM BapHaHTe OCyLIecTBIeHMs, R mpencrasnser coboii ¢enun, 3amernensbiii 1, 2 wiu 3
METOKCH-, STOKCH- WJIM U30IPONOKCU-Tpymnamy, R’ npencrasiser coboit MeTokcu-rpymmny, 1 W
npeacrasisier coOoit BUHWI. B apyroMm BapuaHTe ocyluecTBieHus, R mpencraBnsier coOoi
¢dennn, 3amemeHHblii 1, 2 Mo 3 METOKCH-, STOKCH- WJIM H3OMPONOKCU-TpymnmaMu, R’
npezacrasisier coboii arom Bonmopona, u W mpezncrasisier cobol BUHMI. B npyrom BapuaHte
ocyuiecTBiieHus:, R mpeacrasnser coboii GeHus, 3amemmeHHbii 1, 2 wimu 3 MeTOKCH-, STOKCH- UJTH
U30MPOIOKCH-Tpynmnamu, R’ npeacrasisier coboit MeTokcu-rpynmy, 1 W NpencTaBisier coOoi
stun. B apyrom Bapuante ocymectsieHus, R npeacrapnser codoli deHun, 3aMerneHHbiil 1, 2
WIN 3 METOKCH-, STOKCH- HJIM U30MPOMNOKCcH-rpynmnamy, R’ mpencrasnsier codoit aToM Bopopona,
u W npencrasisier coO0i STHIL

B npyrom BapuaHTe OCylleCTBIIEHUS] CHUHTE3a JIOTUJIaHepa, R B kaTanuszarope, UMEIOLIEM
dbopmyny (I1la), mpencrapnser codoit heHns, HE3aBUCUMO 3aMEIIEeHHBIN B TIOJIOKEHUsIX 3, 4 U 5
METOKCH-, 3TOKCH- WJIM U30MPONoKcU-Tpynnamu; R’ npeacrasisier codoii MeTokcu-rpymnmy, u W
npencrasisier cobolt BuHWUI. B apyrom BapmaHTe OCYLIECTBJIEHHS CHHTE3a JIOTWIaHepa, R B

katanusatope, wumeromem ¢opmyny (Illa), mnpencrasmser coboit QeHun, He3aBUCUMO
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3aMELEHHbI B MOJOXEHUsAX 3, 4 U 5 METOKCU-, STOKCHU- WJIM M30MPONOKCU-rpynnaMu; R’
NpeacTaBisieT co0oil aroM Bomopona, U W mpencrasisier coOoit BuHmWI. B npyrom BapuaHTe
OCYIIECTBJICHHsS] CHUHTe3a JIOTHiIaHepa, R B karamuzarope, wumeromem ¢opmyny (Ila),
npeacTaBisier co0oil (eHUs, HEe3aBUCHMO 3aMEINeHHbIH B IMOJOXKEHHSIX 3, 4 U 5 MeTOKCHU-,
STOKCH- WIM HW3OMpONOKCH-rpynmamu; R’ mpexncraBnsier coboit merokcu-rpynmy, u W
npezacTasisier coOol 3T B apyrom BapuaHTe OCYIIECTBJIEHHUS CHHTe3a JIOTWIaHepa, R B
katanuzarope, umeromem ¢opmyny (Ila), npeacraBnser coboit QeHWI, HE3aBUCUMO
3aMeLIEHHbI B TOJOXKEHUsAX 3, 4 U 5 METOKCU-, STOKCH- WJIU H3O0MPOINOKCU-TpymnmnaMu; R’
npeacTaBIsieT co00i aToM Bogopona, 1 W npeacTaBiisieT COOOM 3THII.

B npyrom BapmanTe cnoco0a TMoOJy4eHus JIOTWIaHepa, R B karanusatope, UMEKOLIeM
dopmyny (I1la), mpencrasisier codoii heHmn, 3amerneHHbli 1, 2 win 3 OeH3UIOKCH-TPYIIIaMU, U
R’ mpencraBisier coboit atoM Bomopoda WM MeTOKCU-Tpymmy. B nmpyrom BapuwanTte
ocymiecTBiieHusi, R mpencraenser cobod denwmn, 3amemenHbrid 1, 2 wuan 3 OeH3WIOKCH-
rpynnamu, R’ mpexncrasisier coboli merokcu-rpynmy, 1 W mpencrasnser coboii BuaMI. B
APyrOM BapHWiaHTe OCylIecTBJIeHUs, R mpencrasnser coboit denwmn, 3amemeHHsid 1, 2 wim 3
Oensunokcu-rpynnamu, R’ mpencrasisier coboii atom Bomopoxa, 1 W mpezncrasisier coboi
BuHWI. B npyrom BapuaHnte ocymectsieHus, R npencrasnser coOoil ¢peHmn, 3aMeerHHpli 1, 2
wi 3 OeH3WwIoKcu-rpymnmamu, R’ mpencrasisier co0oil METOKCH-TpyIy, u W TIpencTaBisieT
co0oii atusn. B npyrom Bapuante ocyuiectienusi, R npencrasisier coOoil ¢heHm, 3aMermeHHbIi
1, 2 unu 3 Oensunokcu-rpynnamu, R’ npencrasnser codoii atom Bogopona, 1 W npeacrasiser
coOol 5THIL.

B npyrom BapuaHTe OCyLIECTBJIEHUS] CUHTE3a JIOTUIaHepa, R B kaTanusarope, UMEOLEM
dopmyay (Illa), npencrasnser codoit 3,4,5-tpuc(bensmnokcu)dpenmn; R’ npeacrasiser coboit
MeTOKCU-rpynmny, u W mpencraBiser coboii BUHMI. B apyrom BapuwaHTe OCYIIECTBIICHHS
CHHTe3a JIoTHIIaHepa, R B karanuzarope, umeroieM ¢opmyiy (Illa), mpencrasnser coboii 3,4,5-
tpuc(bensunokcn )permwt, R’ npencrasnser codoit atom Bomopona, u W mpencraBisieT coOoi
BUHWI. B npyrom BapuaHTe ocyllecTBIEHMs CUHTe3a JIOTUIaHepa, R B kaTanuzarope, HMeIOLIeM
dopmyay (Illa), mpencrasnsier codoit 3,4,5-rpuc(bensmnokcn)penmn;, R’ npencrasuser coboit
METOKCH-Trpyny, 1 W npencrasisier co0oi 3Tiil. B 1pyrom BapuaHTe OCYLIECTBICHHUS CHHTE3a
notunaHepa, R B karammszarope, umeromeM ¢opmyny (Illa), mpencrasnser coboi 3,4,5-
tpuc(bensunokcu)perm, R’ npencrasnser codoit atom Bomopona, u W mpencraBisieT coOon
3TN, B apyroMm BapmaHTe OCYIIECTBJIEHHS, B HACTOSIIEM H300PETEHHH ONHCaH Crocod
TOJTyueHHs: H30KCa30JMHOBOrO coefuHenus, umetomero gopmyay IE, rne X!, X? u X® kaxknplii
HE3aBUCUMO TpencTaBisitoT coboit H, xmop, ¢rop mmu CF3, koropoe oborameHo (S)-

SHAHTHOMEPOM:
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BKJTIOYAKOIINH PEaKLUI0 CoequHeH s, nmerotero ¢opmyny (IIA):
R OH
F;C
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0]
X1
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: CHj
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rae X!, X? u X® npencrasastor coboit H, xnop, ¢rop umu CF3, ¢ rugpoKCHIaMHUHOM B
NPUCYTCTBUH BOJIbI, HECMEIIMUBAIOIIETOCS C BOAONH OPraHMYECKOrO PACTBOPUTENS, OCHOBAHHUS U
XUPABHOTO KaTtanu3aTopa Mesk(asHoro rneperoca, uMmeroero ¢popmyiy (Ila):

w H

(Illa)

rne R mpencrasisier coboli apui WK reTepoapui, HeoOsI3aTeIbHO 3aMEIeHHbBIN OIHON
v 6onbire C1-Cs aJKOKCH- HITH apajiKOKCU-TpymnmaMu, R’ mpencrasisier codoii aToM Bopopoaa
i Ci-Csankokeu-rpymnmy, W npencrasisier co00M ST MM BUHWIL, M X TIPEACTABIIAET COOOM
AHWUOH, U BBIACJICHUEC YKA3aHHOI'O MPOAYKTA. B NpeaAnOYTUTCIIbHOM BaApUAHTEC OCYIICCTBIICHUS,

MNpOAYKT BBIACIIAOT KpI/ICTaHHI/ISaLII/IefI. B Apyrom npeaAnoYTUTCIIbBHOM BAPHUAHTE
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OCYIIE€CTBJIEHHS], TPOAYKT BBIAENAIOT KpPUCTANIN3ALMEN U3 apOMaTHYECKOTO paCTBOPUTEINS WU
CMECH pacTBOpUTENEH, coaeprkallledl apoMaTH4YecKuil pacTBopuTenb. B onHOM BapuaHTe
OCYILECTBIIEHUS], TPOAYKT KPUCTAJUIU3YIOT U3 TOJNYOJa, STHIOEH301a, KCUiona, XJopOeH3ona, o-
nuxjopbensona, ¢TopOeH30/a, aHN30JIa WM ME3UTIJICHA, WIM U3 X CMECH, WU U3 CMEeCHU
pacTBOpUTENel, coiepskalled OAWH M3 YKa3aHHBIX pacTBopuTenedl. B mpenmoututenbHOM
BapUaHTE OCYLIECTBJICHUs, IPOAYKT KPUCTAUIM3YIOT U3 TOIYOJIa U U3 CMECH PaCTBOPUTENEH,
cozepIKalei ToJIyol.

B onnom Bapuante criocoda nonyuenus (S)-IE, R B karanusarope, umeromem Gopmyiy
(IlTa), nmpencrasisier coOOH apui WM reTepoapull, 3aMelneHHbld onHoi win Oosbme Ci-Ce
AJIKOKCU-TpynmaMu. B npyrom BapmaHTe ocyinecTBiieHHs, R mpencrasnsier coboi apun wim
reTepoapul, 3aMeIeHHbIN OJJHOW WK OOJIbIIE METOKCH-, STOKCH-, H-TIPOTIOKCH-, H30TIPOITOKCH-,
H-OyTOKCH-, N300yTOKCH-, BTOP-OyTOKCH- WM TpeT-OyTOKcu-rpynnamu. B apyrom BapuaHTe
ocywiecTBieHnss, R mpexncrasBiser coOOil apui WM TeTepoapuil, 3aMELIeHHbIH OJHOW WU
Oosble OEH3MITIOKCH-TPYTIIIAMH.

B npyrom BapuanTe crocoba monyueHHs CoenauHeHHs, umeromero ¢opmyny IE,
oboramenHoro (S)-sHanTHOMepoM, R B kartanuzarope, nmerormem ¢opmyay (Illa), mpencrasnser
coboit dennn, 3amemennbiii 1, 2 wmm 3 C1-Cs ankokcu-rpynnamu, 1 R’ mpencrasisier coboi
aTOM BOZOPOAAa MM METOKCU-rpynmy. B apyrom BapuanTe ocyluecTBieHus, R npexncrasiser
coOoii ¢eHmn, 3amemeHHbIi 1, 2 i 3 METOKCH-, 3TOKCH- MM U30MPONOKCU-TpyNIaMy, u R’
npeAcTaBisieT coOol  aTOM  BOXOpPOJAa WM  METOKCU-Tpymmy. B apyrom  BapuanTe
ocyiecTBieHus, R mpencrapisier codoii (heH, 3aMeneHHbli 1, 2 Ui 3 MeTOKCH-, STOKCH- WUJIN
U30MPOMOKCH-rpynnamu, R’ npeacrasisier coboit MeTokcu-rpynmny, 1 W npeactaBisier coOoi
BUHWJI. B apyrom BapuaHTe ocyiiectBieHusi, R npeacrasnser coboii GpeHut, 3aMelneHnbii 1, 2
WK 3 METOKCH-, STOKCH- HJIM U30MPOINOKCcH-rpynmnamy, R’ mpeacrasinsier codoit aToM Bomopona,
u W npencrasisier coboli BuHWI. B npyrom BapuanTte ocyuiecTBieHus, R mpencrasisier coboi
¢dennn, 3amemenHblii 1, 2 uaM 3 METOKCH-, 3TOKCH- WJIM H3OMPONOKCHU-TpymnmaMu, R’
npeacTaBisier co0oi MeTokcu-rpymnmy, 1 W npezncrasisier codoit stwn. B npyrom BapuanTte
ocymiectsiieHus:, R mpencrasnsier coboii GeHun, 3aMmemmeHHbiit 1, 2 wim 3 MeTOKCH-, STOKCH- UJTH
U30MPOIIOKCH-TpynmamMu, R’ mpencrasisier coboli atom Bogopona, U W mpencrasiser coboi
stin. B npyrom Bapuanre nonyuenus (S)-IE, R B xaramusartope, umeromem ¢opmyny (Illa),
npeacTaBisier co0oil (heHHJ, HE3aBUCHMO 3aMEIICHHBI B TMOJOXKEHHSIX 3, 4 U 5 MeTOKCHU-,
STOKCH- WM M30NPOMNOKCH-Tpynnamu; R’ mpexncramiser coOOH METOKCH-TPYNIy WA aTOM
Bonopoxaa; u W npeactaBiisieT cOOOM BUHMIT FJTH STHJL.

B npyrom BapuanTe crocoba mosyueHHs coenuHeHus, umeromero ¢opmyny IE,

oboramenHoro (S)-sHanTOoMepoM, R B karanuzarope, nmerormem dpopmyay (Illa), npencrasnser
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coboii (enm, 3amernennbii 1, 2 wn 3 6ensunokcu-rpynnamu, 1 R’ npexcrasiser codoit atom
BOJIOpPOJa WJIM METOKCU-Tpymmy. B npyrom Bapuante ocyiiecTBieHus, R mpencrasnser coboi
bennn, 3amemenssiii 1, 2 unn 3 OeH3wnokcu-rpynnamu, R’ npencrasnser coOol MeTOKCH-
rpynmny, 1 W npencrasinser coOoi BuHWI. B npyrom Bapuante ocyinectieHus, R npencrasnser
coboit (enun, 3amemennsiit 1, 2 wim 3 OeHsmnokcu-rpynnamu, R’ npencrasisier coboit atom
Bomopoma, u W mpexacrasiser coboit BuHMI. B japyrom BapuaHTe ocyuiecTBieHHs, R
npezacrasisier codoit Gpenm, 3amermeHHbid 1, 2 wiu 3 OeHs3unokcu-rpynnamu, R’ npencrasnser
coboii MeTokcu-rpymmy, 1 W npexacrasiser coboi atuin. B apyrom BapuanTe ocyiectienus, R
npeacrasisier codoit Gpenm, 3amermeHHbid 1, 2 wiu 3 OeHsunokcu-rpynnamu, R’ npencrasnser
coboii arom Bomopona, u W npeacrasisier coboi st B apyrom Bapuante nonydenus (5)-1E,
R B karammzatope, wumeromem Gopmyny (IIla), npencraBmser coboit  3.4,5-
Tpuc(Oensunokcn )permwt, R’ npencrapnser coO0lf METOKCH-TPYIIY HJIM aTOM Bojopona, u W
NpeACTaBysieT COOON BUHMII FUTH STHIL

B npyrom BapuaHTe OCYIIECTBIEHHs, B HACTOSIIEM H300PETEHHUH OIMHUCAaH Crocod
NOJIy4EeHUST M30KCA30JIMHOBOTO coenuHeHus, uMeromero ¢opmyny IE-1, koropoe oborammeno

(S)->HaHTHOMEpPOM:

(S)-IE-1
BKJTIOYAKOIINH PEaKLUi0 CoequHeHus1, nmerotnero ¢popmyiny (IIA):
O
F5C /OH
B
\ \
o)
Cl
HsC
3 CHj
Cl
Cl
(ITE-1)

¢ TUAPOKCHJIAaMHHOM B  IPUCYTCTBHUU BOJBbI, HECMEIINBAIOIIErocsi ¢  BOAOH
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OPTaHUYECKOTO PACTBOPUTEIIA, OCHOBAHUA U XUPAJIBHOI'O KaTajln3aTopa MG)K(I)aBHOFO NEPEHOCA,

umerotiero Gopmyay (Ila):
w H

(Illa)

rne R mpencrasisier coboli apui WK reTepoapui, HeoOsI3aTeIbHO 3aMEIeHHbIN OHON
wi Oonbme Ci1-C3aaKoKCH- WM apaikoKCH-rpynnamu, W MpencTaBiseT COOOW ST WM
BUHWI, W X TIPEACTaBIsSeT COOOM aHMOH, M BBIICIEHHE YyKAa3aHHOrO MPOaykTa. B
MPEINOYTUTEIbBHOM BapHaHTE OCYINECTBICHUS, MPOAYKT BBIACISIOT KpucTajumzanueid. B
APYyTOM MPEANOYTUTEIPHOM BapHaHTE OCYLIECTBIICHUS, MPOAYKT BBIISISIIOT KPUCTAJUTH3ALUEH
U3 apOMAaTHYECKOrO PAacTBOPUTENS MM CMECH PAacTBOPUTENEH, copepskalleldl apoMaTHYeCcKHil
pacTBOopuTEnb. B OZHOM BapMaHTE OCYIIECTBIEHUS, MPOAYKT KPUCTAJUIU3YIOT U3 TOJYOJa,
STUIOEH30/Ma, KCWIOJNa, XJjopOeHs3oja, o-nuxyopOeH3ona, ¢ropOeH3ona, aHHU30Ja WU
ME3UTHJIEHA, WIM U3 UX CMECH, UJI U3 CMECH PAaCTBOPUTENEH, cofep Kaleil OOUH U3 yKa3aHHbIX
pactBopuTeneil. B mpeanoyTuTebHOM BapHaHTE OCYLIECTBICHHS, MPOAYKT KPUCTAIH3YIOT U3
TOJIyOJIa UJIU U3 CMECH PACTBOPUTEIIEH, CONlep KaLlei TOTYOJl.

B onHom Bapuwante crnocoba mojgydenus (S)-IE-1, R B karanuzatope, UMEHOIIEM
dopmyny (Il1a), mpencrapnser coOOi apuil WK TeTepOoapui, 3aMEINEeHHbIN OTHOW WM OOoJbIINe
Ci-Csankokcu-rpynmnamu. B mpyrom BapuanTe ocyinecTBieHus, R mpencrasiser coboit apui
WIA TeTepoapwsi, 3aMelIeHHbI OXHOW WK OOJbIle METOKCH-, 3TOKCH-, H-TIPOMOKCHU-,
U30MPOIIOKCH-, H-OyTOKCH-, U300yTOKCH-, BTOP-OYTOKCH- MIJIH TpeT-OyTOKCH-rpynmamMu. B
IPYroM BapHaHTE OCYINECTBJICHUS, R mpencrasiser coOOH apuil WM TeTepOaAPH, 3aMeIEeHHBIN
OIHOH 1k OoJbIe OEH3UIIOKCHU-TPY IIIIAMH.

B npyrom Bapmante ocymecteieHus, R npencrasnser coboit penun, 3amemenHpiii 1, 2
wm 3 Ci-Csankokcu-rpynmnamu, u R’ mpencrasisier co0oil aToM BOAOpPOAA WJIH METOKCH-
rpynmy. B npyrom BapuanTe ocymectsiieHus, R npeacrasnsier codoit ¢peHnn, 3amerensbii 1, 2
Win 3 METOKCH-, 3TOKCH- WJIM H30MPONOKCU-rpynmnamMu, u R’ mpexacraBisier coboili aTtom

BOJIOPOZAA WJIM METOKCH-TPyIITy. B npyroMm BapuaHTe ocymecTsieHHs, R mpexacrasiser coOoii
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¢dennn, 3amemenHbii 1, 2 uam 3 METOKCH-, 3TOKCH- WJIM H3OMPONOKCH-rpymnmaMu, R’
npenacTasisier coboil MeTokcu-rpynmy, 1 W npencrasisier coOoii BuHWI. B npyrom BapuaHTe
ocymectsieHus:, R mpeacrasinsier coboii penun, 3amemeHHsblil 1, 2 mim 3 MeTOKCH-, STOKCH- UJTH
u3oMponokcu-rpynnamu, R’ npeacrasisier coboli arom Bogopoaa, 1 W mpencrasiser coOoi
BUHIWI. B npyrom BapuaHTe ocymiectBieHus, R npencrasnser coOoil ¢peHwm, 3aMelneHHsbii 1, 2
WM 3 METOKCH-, STOKCH- WJIM H3OMPONOKCH-rpynmamu, R’ mpencrasiser coOoi METOKCH-
rpynny, u W npeacrasisier coboii 3tuil. B apyrom BapuaHTe ocyiiecTBieHus, R npencrasisier
cobol (eHms, 3aMeuieHHbli 1, 2 Wi 3 METOKCH-, STOKCH- HJIM H30MPONOKCU-TpynnamMu, R’
npeacTaBIsieT co00i aToM Bogopona, 1 W npeacTaBiisieT COOOM 3THII.

B npyrom BapuaHTe OCYLIECTBIECHMs CHHTE3a COeNUHEHMs, mMeromero ¢gopmyny [E-1,
oboramenHoro (S)-sHanTHOMepOM, R B Kartanuzarope, nmerorem ¢opmyay (Ila), npencrasnser
co0oii (eHM), HE3aBUCUMO 3aMEIIEHHBbI B TOJOXKEHUsX 3, 4 U 5 METOKCH-, 3TOKCH- WJIH
U30MPOIIOKCH-TpynmamMu;, R’ npeacrasisier coboit MmeTokcu-rpynmy, 1 W npencraBisier coOoi
BUHII. B npyrom BapmaHTe OCYIIECTBJICHHS CHHTE3a COeluHeHHs, uMeromero gopmyny IE-1,
oboramenHoro (S)-sHanTHOMepoM, R B katanuzarope, nmerorem ¢popmyay (Illa), nmpencrasnser
coboif (eHM), HE3aBUCUMO 3aMEIIEHHBbI B TOJOXKEHUsIX 3, 4 W 5 METOKCH-, 3TOKCH- WJIH
u30npomnokcu-rpynnamu;, R’ npeacrasisier coboi atom Bogopoaa, © W mpencrasisieT coOoit
BUHII. B Apyrom BapmaHTe OCYIIECTBJIEHHS CHHTE3a COeNMHEeHMs, umMeromero gopmyny IE-1,
oboramenHoro (S)-sHanTHOoMepoM, R B kartanuzarope, nmerorem dpopmyay (Illa), npencrasnser
co0oif (peHm), HE3aBUCUMO 3aMEINEHHBbI B TOJOXKEHUsX 3, 4 U 5 MEeTOKCH-, 3TOKCH- WJIH
U30MPONOKCH-rpynnamMu;, R’ npencrasnser coboii merokcu-rpynny, u W npeacrasisier coOoi
5THi. B npyroMm BapmaHTe OCYINECTBIEHHUSI CHHTe3a coeauHeHus, umeromero ¢opmyny IE-1,
oborammenHoro (S)-sHanTHOMepoM, R B karanuzarope, umerornem ¢opmyay (Il1a), npencrasnser
co0oii (peHMJI, HE3aBUCUMO 3aMEINEHHBbIN B TOJOKEHUsX 3, 4 U 5 METOKCH-, 3TOKCH- WJIH
u30mpomnokcu-rpynnamu;, R’ npeacrasisier coboit atom Bogopoaa, 1 W mpencrtasiser coboi
STUIL

B npyrom BapuanTte ocyiiecteieHus, R npencrasnser codoit penun, 3amemennbiii 1, 2
i 3 OeH3WIoKCH-rpynnamMy, U R’ npencrasnser co0oil aToM BOIOPOA MM METOKCU-TPYIIIY.
B npyrom BapuanTe ocymectsieHus, R mpencrasisier coboli dheHnn, 3amemeHHbit 1, 2 umm 3
Oensunokcu-rpynnamu, R’ mpencrasisier coboit MeTokcu-rpymnmy, 1 W rnpencrasnsier coOoit
BUHWI. B apyrom BapuanTe ocyuiectsieHus, R nmpeacrasnsier coboli ¢peHnt, 3aMerneHnbii 1, 2
wi 3 Oensminokcu-rpynnamu, R’ mpencrasisier coboii atom Bomopoma, u W IpencTaBiisieT
coboii BuHmMI. B gapyrom BapumanTe ocymecTsieHus, R mpeacrasisier coboit  ¢eHm,
3aMerneHHbld 1, 2 unu 3 OeH3uwinokcu-rpynnaMy, R’ npeacrasisier coOoii MmeTokcu-rpymnmy, 1 W

npencrasisier cobolt 3t B npyrom BapuanTe ocymecTtsieHus, R npencrasisier coboit genm,
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3amerneHHpld 1, 2 unn 3 6ensmnokcu-rpynnamy, R’ npencrasnser codoii atom Bogopona, © W
NpeACTaBysieT COOON STHIL

B npyrom BapuaHTe OCYLIECTBIEHHs CHHTE3a COeIUHEHUs, umMeromero gopmyay IE-1,
oboramenHoro (S)-sHanTHOMepoM, R B karanuzarope, umeroiem ¢popmyay (Illa), npencrasnser
coboii  3,4,5-tpuc(bensunokcu)penmn; R’ mnpencraBnser coboit mertokcu-rpymmy, u W
npencTaBisier coOol BHHWI. B AOpyroM BapuaHTe OCYIIECTBIICHHMS CHHTE3a COEIUHEHUs,
umerorero Gopmyny IE-1, oboramennoro (S)-3HaHTHOMEpPOM, R B KaTtanu3arope, UMEHIIEM
dopmyny (I11a), npencrapnser coboii 3,4,5-Tpuc(OeH3UIOKCH )P EHUT,

R’ mpencrasnsier coboii atom Bomopona, U W mipencrasisier coboii BuHWI. B apyrom
BapHaHTEe OCYIIECTBJICHUs CHHTe3a CoequHeHus, umeroriero ¢popmyny IE-1, oboramennoro (S)-
SHaHTHOMEpOM, R B karammzartope, umeromeMm ¢opmyny (Illa), mpencrasnser coboit 3,4,5-
tpuc(bensunokcn )permw, R’ nmpencrasnser codoit MeTokcu-rpymmy, 1 W npeacTaBisieT coOoi
5Tui. B Apyrom BapuaHTe OCYIUECTBICHHsS] CHHTe3a CoeauHeHwus, umeromero ¢opmyny IE-1,
oboramenHoro (S)-sHanTHOMepoM, R B kartanuzarope, nmeromem dpopmyay (I11a), npencrasnser
coboit  3,4,5-tpuc(bensmnokcu)penmt, R’ mpencrasmsier coboit arom Bomopoma, u W
NpeACTaBisieT COOON STHIL

B nr0060M M3 OMHCAaHHBIX BBILIE BAPHAHTOB OCYLIECTBIEHHS HACTOSILEro HM300peTeHus,
XUPAJIBHBIA KaTamu3aTop MexdaszHoro mnepenoca, umeromuii ¢opmyny (Illa), moxer umersb
CTPYKTYypbI, cooTBeTcTBYIOLIME popmynam (Illa-1) - (IITa-38) B mpusenennoit Hiwke Tabmune 1,
rne W npexncraBiser coOOM 3THI WIM BUHWI, X  MOPEACTABISIET COOOW TajloreHOBBIMN,
ME3MJIATHBIH, TO3WJIATHBIH, TpU(IATHBIA, OpPO3UIATHBIN, HO3MJIATHBIA WJIM TpPE3WUJIATHbIA
IPOTUBOMOH; KaXIbplii R He3aBucuMoO npencrasiser co00H METHII, 3TUJI, H-TPOTINJI, U3OTIPOIIHIL,
H-Oytun, emop-Oytun, uzo-oytun, mpem-Oytun unun CHpPh; R’ mpencrasnsier coboii aTtom
Bonopona wiu Ci1-Cs-anmkokcu-rpyriy; Z npencrasisier codoit ramoreH, Ci1-Cs amkun win C1-Cs
rajoreHankun, n pases 0, 1, 2, 3 umu 4; m pasen 1 umu 2; p pasen 1 wmm 2; u R, R2, R¥ u R*
He3aBUCHMO npenctasiisitoT coboit H nmm C1-Cs anku.

Tabmuna 1: XupasjbHble KaTaau3aTopbl Mek(pa3HOrO MepeHoca, uMerone (GpopmyJibl

(Illa-1) - (ITa-38)

(IlTa-1) (iha-2) (ITTa-3)




(Ila-7)

W, H
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(Ila-10)

+
<
0 XN R
%,
N
// o] R2

(Ila-16)
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@

(ITa-20)

(Z)n

(Ila-22)

OR

(IMa-25 (IlTa-26)
W. H
W. H
R . é
+ R2
N— 0‘% N/ or
X Y X .
.
“on °:i>}?;¥
RO z I

(Ila-28)

(Il1a-29)

OR

(Ila-30)




(Ila-36)

(ITa-38)

(ITa-37)

B npyrom BapuaHTe OCYINECTBIICHHUS, B HACTOSIILEM M300PETEHHH ONMHCAHbI XUPAJTbHbIE
KaTanu3aTopsl Mexk(dasHoro nepenoca, umeromue Gopmyst (I1Ib-1) - (I1Ib-38), rne coennnenus
UMEIOT CTPYKTYpBI, TOKa3aHHbIe Bbile B Tabmuie 1, 3a MCKIOYEHHEM TOrO, YTO JAaHHBIC
COEIMHEHNUs] NIMEIOT OOpPAaTHYIO CTEPEOXUMHIO OTHOCHTENIBHO M300pak€HHOH Uil YIJIEPOIHOTO
aToMa, HEeCyILIero MMAPOKCH-TPYIILy, U U1 YIJIEPOAHOrO aTOMA, COCEIHEro ¢ aTOMOM a30Ta B
XUHY KJIIMJUHOBOM SIIpE.

B npyrom BapuaHTe OCYINECTBIICHHUS, B HACTOSILEM M300PETEHHH OIMUCAHbI XUPAJTbHbIE
KaTanu3aTopsl Mexx(asHoro nepenoca, umetromue Gopmyisl (I1l1a-39) - (Illa-76), roe xupaabHbIe
KaTaJIM3aTopbl MeK(a3HOTO MepeHoca UMET (GOpMyJIbl coequHeHnH, nMeromnx dopmyay (Illa-
1) - (Ila-38), 3a uckmoueHuemM Toro, uto rpynmsl OR 3amenens! Ha rpynnel -NHR, rne R umeer

TO K€ 3HAUYCHHUC.
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B npyrom BapuaHTe OCYINECTBICHHUS, B HACTOSIEM M300PETEHHH OIMUCAHbI XUPAJTbHbIE
KaTanu3aTopel MekdaszHoro mnepeHoca, umeromue ¢opmynsr (Illa-77) - (Illa-114), roe
XHUpAJbHbIE KaTaJIM3aTOPbl MEK(PaA3HOro MepeHoca MMET (POpMyJbl COCAMHEHUH, MMEIOLINX
dopmyny (Illa-1) - (Ila-38), 3a uckiaroueHueM Toro, uro rpymnmnsl OR 3aMeHEeHbl Ha TPYTIIbI —
NRR®, rne R? u R® umeroT Takoe e 3Hauenue, kak R B Tabumure 1.

B omHOM BapuaHTe OCYINECTBJIEHHS, B HACTOSILIEM HM300pPETEHHH ONMCAH XHUPAIbHBIH
KaTanu3aTop MekdasHoro nepenoca, umerommii ¢opmyny (Illa-13-1), (Illa-13-2), (I1la-13-3)
v (Ila-13-4), unm ux cmech, rue X TMPEACTaBiIsAeT COOO0M MPOTHBOMOH, MIIM CMECH NBYX MIIU

OoJblIe U3 KaTAJIN3aTOPOB:

OCH,Ph

OCH,Ph

OCH,Ph

(Illa-13-1)

OMe

OCH,Ph

OCH,Ph

OCH,Ph

(Illa-13-2)



OCH,Ph

OCH,Ph

OCH,Ph
(Illa-13-3)
H

OCH,Ph

OCH,Ph

OCH,Ph
(ITTa-13-4)

B npyrom BapmaHTe OCYLIECTBIEHMs, B HACTOSINEM H300pETEHHH OMHUCAH XUPAJbHbIN
KaTanu3aTop MexkdasHoro nepenoca, umeromuii ¢popmyny (Illa-13-1), (Illa-13-2), (I1la-13-3)
wmn (Illa-13-4), rne X mnpexacrapiser coGOl rajoOreHOBbI MPOTHBOMOH. B 1pyrom BapuaHTe
OCYLIECTBIEHUS, X TPEACTaBIAET COOOM XJIOPUAHBIA MPOTHBOMOH. B 1Ipyrom BapHuaHTe
OCYINECTBJEHUs, X  IpPEACTaBAsSeT CcoOOM ME3WIAaTHBINA, TO3WIATHBIN, TpHUQIaTHBIM,
OpO3WIIaTHBIN, HO3WJIATHBIA WJIM TPE3UJIaTHBIA MpOTHBOMOH. HOBBIN MexdasHbIH KaTainzaTop
MOXXHO TIPUMEHSITb JJISi TIOJNYyYEHHUS SHAHTHOMEPHO-OOOTAIlEeHHBIX MPOTHBOIMAPA3ZHTAPHBIX
M30KCA30JIMHOB, KaK OIHCAHO B HACTOSIIEM TEKCTE, OJHAKO, KBAJIU(PUIIMPOBAHHOMY
CHEeLUANNCTY OyAET TaKKe MOHSATHO, YTO JaHHBIN KaTaJM3aTOp MOKHO MPUMEHSTh IS KaTaln3a
Apyrux Mexk(asHbIX PeaKLUi Ut MOy YeHUsT YHAHTHOMEPHO-000TaeHHBIX COSIMHEHH.

CuHTEe3 XUPANBHBIX KaTaIu3aTOPOB MG)Kd)aSHOFO NepeHOoCa

XupanpHble KaTalIU3aTOPbl MeX(asHOro mepeHoca MO HACTOAMIEMY H300pETEeHHIO
MOXXHO TIOJYYHUTh pEaKUWed MOAXOAAINUM O0pa3oM 3aMELIeHHbIX apUIMETHIBHBIX HIIN
reTepoapUIMETUIIbHBIX HWHTEPMEIUATOB, HMEIOUIUX MOIXOMSALIYI0 YXOASIIYH TIpymmy Ha
METUJIBHOM (pparMeHTe, C XUHUHOM WM JUTHAPOXUHUHOM B pacTBOpuTelne. Pernpe3eHTaTuBHbIE

IPUMEPbl JAHHOM PpEAaKLUMUU IOJIy4YEHUs JPYTruX XUHUHOBBIX XHUPAIbHBIX KaTaJIU3aTOPOB
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Mesk(asHoro mepeHoca MOkHO HaiTH, Hampumep, B US 2014/0206633 Al, US 2014/0350261

Al, xotopble 00a BKIIOYEHbI B HACTOSILIMIA TEKCT MOCPENCTBOM CCBUIKH. J{OTONHHUTENbHBIE
NpUMEpbl TOJYYEeHUs] U MPUMEHEHHs XWHHHOBBIX XHPAJbHBIX KaTaIH3aTOPOB Mex(asHOro
nepeHoca MOxHO Haiitu B Angew. Chem. Int. Ed. 2007, 46, 4222-4266; Tetrahedron Letters
1998, 8775; u Chem. Commun. 2009, 7090. Hanpumep, XJIOpMeTHII-3aMELIIEHHbIE aPHIIbHbIE WIIN
reTepoapuiIbHbIe HHTEPMEIHAThI MOTYT PEarnpoBaTh C XHMHUHOM, JaBasl LeJIeBble KaTaIH3aTOPBI.
Ha Cxeme 1 Hmke npuBeneH NpUMeEp IMOJYYEHUs XHUPAIbHBIX KaTaIH3aTOPOB MEK(a3HOro
IepeHoca Ha OCHOBE XHHHMHA, KOTOPbIE MOXHO MPHUMEHSTh B CIOCOOE MO HACTOSIIEMY
u3o0perenmto, rae R mpeacrasisier coboii C1-Cs ankmn wnm apankwi, 1 LG npencrasnser coboi
MOAXOASLIYIO YXOASILIYIO TPYIIy, TAKyK Kak rajoreH (HampuMmep, XJOPUA, HOAUA U T.A.),

Me3WJIaT, TO3WIAT, TPUQIAT U T.1I.

Cxema 1
o 7 11 LG
obpazopanue
EOCCTAHOBIEHHE YXOIAME TpYTIEL
—_— —_—
318 W] RO OR RO OR
10? CR OR
1-2 1-3
Z =H. ranores. OR'
R' =sonopon. ansn = H
he

(M5

[a]E

MESHIIAT, TOIMIIAT, TPHNIAT ¥ T.10.
R = C1-C3anesan mnm apanesn

aR

KBamupummpoBaHHBIM CHEHATUCTAM B NAHHOW oOiacTu OyAer MOHSTHO, YTO JIPyTrHe
Mesk(asHbIe KaTaIu3aTOPbl MOKHO TOJYYUTh, HATIPUMED, PEAKIHEH IMHXOHOBBIX aJKAJIOUAOB C
uHrepmennarom 1-3. Jlpyrue noaxonsiuue Ajisi OPUMEHEHUs LMHXOHOBBIE aJIKaJIOWbI
BKJIFOYAIOT  LUMUHXOHUAMH, LUHXOHMH W  XUHUAUH.  AHAJOTUYHO, JUTHAPOXUHUH,

AUTUAPOLIMHXOHUAWH, AJUTMAPOLUHXOHUH W AUTHAPOXUHHUAWH MOryT p€arupoBatb C

LG = yxoniman rpyIina. TaxaY EAE TATOTeH,
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uHTEepMennaToM 1-3 ¢ IoJIy4YeHHeM COOTBETCTBYIOLIETO XUPAIbHOTO KaTaau3aTopa Mexda3sHoro
nepenoca 1-35.

Kpome Toro, kBammpuIupOBaHHBIM CHEHAINCTAM B JTaHHOW 00JacTH OyIeT MOHSTHO,
YTO BOCCTaHOBJEeHUE uHTepMenuara 1-1 go crnmpra 1-2 MOKHO IPOBECTH C LIUPOKUM PsIOM
HNOAXOASALINX BOCCTAHOBHUTENEH M B YCJIOBUSX, U3BECTHBIX B JAHHOH 00JIACTH, TIOCKOJBKY 3TO
o4eHb oOmias peakuust B opraHumdeckoil xumuu. Hampumep, Boccranosnenue 1-1 MOXHO
OCYLIECTBUTh  PSIIOM  BOCCTAaHOBUTENEH, Takux Kkak Ooprumpun Hatpusi (NaBH4),
TPUALETOKCUOOPTUAPUI HATpus, HaTpus Ouc(2-merokcudTokcH)amomunuii ruapun (Red-Al),
muruiamomunniruapun (LiAlH4) u T.n. Kpome TOro, BOCCTAHOBJIEHHE MOKHO OCYIIECTBHTD,
NMpUMEHsIsT KOMOWHAIIMIO BOCCTaHOBUTENS ¢ Kuciorod JIetomca, Takoit kak NaBH4/AICI3 wu
apyrue (cmotpu, Hampumep, Advanced Organic Chemistry, Reactions, Mechanisms and
Structure, 3™ edition, by Jerry March, John Wiley & Sons, New York, 1985 (“March”).

Kpome Toro, cienyer moHMMAarh, YTO TaJIOT€HHPOBAHHE CIIHUPTOB TOXKE IMPEIACTABISET
co0OH XOpOIIO HM3BECTHOE MNPEBpAIICHWE B OPraHMYECKOH XMMHUHU (HAIpUMep, C IMOMOIIBIO
tnonmxyiopuna (SOCL), cm. March), U kBaaU(PUIUPOBAHHBIM CHEIMATUCTAM B JaHHOH
o0JacTH W3BECTHBI PA3JIMYHbIE PEAreHTbl M YCJIOBHUS €ro npoBeneHus. Peakuus XHHUHA C
raJIOreHMETUII-3aMEIEeHHON apOMaTUYECKON IPYINIION MPOXOAUT MPU HArpPEBaHUM PEAreHTOB B
MHEPTHOM OPTraHMYECKOM PAaCTBOPHUTENE, TAKOM KakK TOJIyOJI, IPU MOBBIEHHBIX TEMIIEpaTypax
(cm., Hanpumep, US 2014/0206633 A1, US 2014/0350261 Al).

KBanudpuiupoBaHHbIM CIIELMATUCTaM B JaHHOW obnactu OyneT TakXke MOHSATHO, 4YTO
XMHUH MOXKET pearnpoBaTh C MOAXOASIIIUM 00pa3oM 3aMeIleHHBIMH aPUJIbHBIMU I
reTepOapUIIbHBIMU IPYIINAMH, COAEPKAIIUMU APYTHE YXOASIINE IPYIIIbl B apHIMETHIBHON WIIN
reTepoapuiIMeTHIIbHON rpynne. OHM BKJIIOYAIOT, HATIPUMED, TO3UJIAThI, ME3HJIAThI, TpU(IaThl U
T.IL

IMonyyenne coenunenuii, umeromux ¢opmyny (II), usBecTHO B HaHHOW o00ONacTH
texHuku. Hanpuwmep, B matentax CIIIA 8,217,180; 8,952,175 u nybnukarmsx US 2014/0206633
u WO 2014/081800 (Bce BKIIFOUEHBI B HACTOSLINI TEKCT MOCPEICTBOM CChUTKH), CPEAH MPOYHX,
OMHUCaHbl CIOCOOBI CHHTE3a JTHX coeamHeHHi. Kpome Toro, xBanmuuuIupoBaHHbIE
CTHELMAIMCTBI, OCHOBBIBASCh HAa ONMHUCAHHBIX B 3THUX U JPYrHX NyONHKaIMsIx crocobax, B
KOMOMHAIIMK C TPENUIECTBYIOIIUM YPOBHEM TEXHHKH, CMOTYT JIETKO TIIOJYYUTh APYTHUE
coenuHenwusi, umeroinue Gopmyny (II), ¢ pa3TUIHBIM PaCONIOKEHUEM 3aMECTUTEIEH.

TlonydueHue XupajabHbIX N30KCA30JUHOBBIX COSTMHEHUN

[TonyueHne W30KCA30JIMHOBBIX NEHCTBYIOIIMX BemecTB, umeromux ¢opmyny (1),
peakuueil coenuHeHuid, umeromux Qopmyny (II), ¢ THIPOKCHIAMHHOM U OCHOBAaHHEM B

NPUCYTCTBUH XHUPAJTBHOrO KaTanm3aTopa MexdasHOro mnepeHoca, umeromero ¢opmyny (Illa)
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wm (IIIb), mMoxxHO mpoBOIUTE B ABYX(a3HOH CMECH BOABI M MOAXOMSALIETO HHEPTHOTO
OPTaHUYECKOTO PACTBOPUTENS, HECMEINMBAIOLIErocss C BOAOH. B  HEKOTOphIX BapuaHTax
OCYIIECTBJIEHHs], Korga coenuHeHue, umeroiee Gopmyny (II), oOpasyer HecMeUIMBAIOLIYIOCS
KUIKYIO (pasy ¢ BOAOH, OpraHMYeCKUil pacTBOPUTENb MOXKET He MoTpeboBaThcs. B HEKOTOPBIX
APYTHX BapHaHTaX OCYINECTBJICHUs, IJie PeakLus MOXKeT padoTaTh B €OUHON (ase, peakLuro
MOXKHO TPOBOAWUTH O€3 BOABI WM C HEOOJBIIMM KOJUYECTBOM BOABL. [IpennmodTuTensHo,
NpPOIECC TMPOBONAT B ABYX(a3HOW CMeCH BOAbl M OPTaHUYECKOTO pPACTBOPUTENS, HE
CMEIIHBAOIIErocs ¢ BOAOM.

[Monxopsiimue OpraHMYeCKHe PacTBOPUTENN BKJIFOYAIOT (HO HE OTPAHUYMBAIOTCS TOJBKO
UMH) apOMaTHYECKHE PACTBOPHUTENH, alu(paTHYecKue pPacCTBOPHUTENIH M TaJOreHUPOBAHHBIE
anugaTHueCcKue PaCTBOPHUTENH, NPOCTOd(UPHbIE PacTBOpUTENH U T.N. llpeamodruTenbHbIE
PAaCTBOPUTENN HE CMELIMBAIOTCS C BOAOH M MMEIOT HHU3KYIO PAacTBOPUMOCTH B Boze. B omHOM
BapUAHTE OCYLIECTBIEHHs, B Crocode 1o HACTOSIEMy H300PETEeHHIO MPHUMEHSIOT
apOMAaTUYECKUH PaCTBOPHUTENb, BKIOYAst (HO HE OTPaHUYHMBASACH TOJIBKO UMH) TOJYOJI, KCHIIOI,
bTopben3o, XJIopObeH301, 0-AUXJIOPOSH30, AHU30J1 U ME3UTHIICH. B OTHOM NpeanouTUTEIbHOM
BApUAHTE OCYINECTBJICHUS, aNu(aTHYECKHe pPacTBOPUTENH, HEOOs3aTeNbHO 3aMEleHHbIE
rajJoreHoM, MOKHO TPHMEHSTh ISl peakuuu coenuHeHus, umeromero ¢opmyny (II), c
TUAPOKCHIIAMHHOM B TPUCYTCTBHM XHPAJBHOTO KaTanuzaropa Mex(asHOro mepeHoca,
umeromero ¢opmyny (Illa) wmu (IIIb). Anudaruyueckue pactBopuTenu, HeoOsI3aTEIBHO
3aMelIeHHbIE TaJIOT€HOM, BKJIIOUYAIOT (HO HE OTPAaHUYMBAIOTCS TOJIBKO UMH), H-TIEHTAH, H-TE€KCaH,
H-TeNITaH, H-OKTaH, [IUKJIONEHTAH, [IUKJIOreKCaH, AUXJIOpMeTaH, XJopodopM, 1,2-1uxaopsTaH u
METUJILIMKIIOTEKCaH. B mpennouTuTenbHOM BapuUaHTe OCYLIECTBJICHUS, PEAKLUI0 COEIUHEHUS,
umeromero ¢opmyay (II), ¢ rUAPOKCHIAMHHOM B MPHUCYTCTBHU XHUPAJBHOTO KaTajau3aTopa
Mesk(a3HOTO MepeHoca MPOBOAST B TAJIOTEHHPOBAHHOM ar(PaTUYeCKOM PacTBOPHUTENE, TAKOM
KaK AUXJIOPMETaH, WK apOMATHYECKOM PACTBOPHUTEIIE, TAKOM KaK TOJYOJI.

B HEKOTOpBIX BapWaHTaX OCYIIECTBJICHUS, NPOCTO3()HPHBIE PACTBOPHUTEIH MOXKHO
NPUMEHSTh B CHOCOOE IO HACTOSIIEMY HW300pPETEHHIO [JIsl TOJIyYeHHs] SHAHTHOMEPHO-
o0OrameHHbIX H30KCA30JIMHOBBIX COENUHEHHH, BKJIFOYasl (HO HE OrPaHHYMBASCh TOJBKO HUMH),
IV3TUIIOBBIN 3Up, TUUONPOIMIOBBIN 3hUp, TU-H-Oy THIOBBIN 3(QHp, HUKIONEHTUIMETHIOBBINA
adup, mpem-0yTHI-METHIIOBBIN 3pup U mpem-0y TUI-3TUIIOBBIN 3¢up. B HEKOTOPBIX BapHaHTax
OCYIIECTBIIEHHUs, = MOJKHO TPUMEHATb  TeTparuapodypaH, OUMETOKCHITAH, JHOKCaH,
TETPAruAPONHPAH, MeTUaTeTparuapodypax, BKJTFOYast 2-metunterparuapodypas,
IVSTOKCHMETAH, alleTOHUTPIIT MM UX KOMOHMHALMIO. B pa3snuyHbIX BapraHTax OCYIIECTBICHUS,
MOYKHO TIPUMEHATh KOMOMHAIINIO OMUCAHHBIX BBIIIE PACTBOPUTENEH.

KonuuectBo OpPTaHHUYECKOr'0 pPACTBOPUTEIIA, MNMPUMCHACMOIO B PEAKIHUH, HE SBJEICTCA
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KPUTHYHBIM U 3aBHCUT OT UMEIOLIETr0ocst 000pYyIOBaHMsI, MPUMEHSOIIErocs ISl IpoLecca, MpH
YCJIOBUH, YTO KOJIMYECTBO PACTBOPUTENSI AOCTATOYHO AJI MPOBEIAEHUsS LIENIEBOM peakLuu ¢
pa3yMHOH CKOpOCThEO. (OIOHAKO TOHSATHO, 4YTO HCIOJB30BAaHHE MEHBUINX OOBEMOB
OpPraHUYECKOrO PacTBOPUTENs MPEANOYTUTENBHO C 3KOHOMHUYECKONW M 3KOJIOTMYECKOH TOUYKH
3peHusi. B HEKOTOpBIX BapHaHTaX OCYIIECTBJIEHHS HACTOSIIEro H300peTeHHs, B PeaKLuH
coenunenusi, umeromero ¢opmyay (II), ¢ XupanbHbIM KaTaau3aTOpOM Mex(asHOro mepeHoca,
umeromum ¢opmyiny (Illa) wmu (I1Ib), MOKHO MPUMEHSTh OOBbEM OPraHUYECKOTO PACTBOPHUTEJIS
ot npumepHo | 1o mpumepHO 100 0OBEMOB OTHOCHTEIBHO KOJHMUYECTBA UCXOIHOTO KOJUYECTBA
coenuHeHus, nmeroiero gopmyay (1), npuHMMAas MWIOTHOCTH paBHOM 1 r/mit (MCKIIOYast BOAY B
peaxkIuoHHOM cMecH). Hampumep, eciiu B peakiuu uenonb3yoT 100 © coequHEeHMs], UMEIOIIETO
dopmyny (II), 10 obbemoB pactBOopuTens cocrapisitor 1000 mu. B apyrux BapuaHTax
OCYIIECTBJIEHHS], PEAKII0O MOXXHO NMPOBOJUTH C KOJMYECTBOM PacTBOPUTENs OT MpUMeEpHO 1 1o
npumepHo 80 oObeMOB. B apyrom BapHaHTe OCYINECTBIIEHHS], PEAKIHIO MOKHO MPOBOIHUTH C
KOJINYECTBOM PAcCTBOPHUTENsI OT mpuMepHo 1 no mpumepHo 50 odwvemoB. B nmpyrom Bapuanre
OCYIIECTBJIEHHS], PEAKIHIO MOXHO NMPOBOJUTH C KOJUUYECTBOM PACTBOPUTENS OT MpUMeEpPHO 1 1o
npumepHo 30 oOveMoB, uiam oT npuMepHo 1 1o mpumepHo 20 oObeMoB. B npyrom Bapmante
OCYIIECTBJICHUS], PEAKLHIO MOXXHO NPOBOJUTH C KOJUUYECTBOM PACTBOPHUTENS OT MpUMEpPHO 1 1o
npumepHo 15, wim ot mpumepHo S5 go mnpumepHo 15 obGwvemoB. B mpyrom BapuanTe
OCYILIECTBIIEHUsI, PEAKLUI0 coeauHeHus, umeromero ¢opmyny (II), ¢ rugpoxcuinamMuHOM B
NPUCYTCTBHUM OCHOBaHMsS M XHMPAJIBbHOIO KaTaju3aropa MeEK(pa3zHOro MepeHoca, HMEIOIIEero
dopmyay (Illa) unu (IIIb), ¢ obpaszoBaHuem coeamunenus, umeromero ¢popmyay (1), mpoBoasT
npuMepHo ¢ 10 oObeMamMu pacTBOPUTEIISL.

Peak1iro MOKHO MPOBOIUTH MPH TemriepaTypax oT npumepHo -78°C no npumepno 60°C
B 3aBHCHMOCTH OT NPHUMEHSEMBIX pacTBopuTesiell u npyrux (akropos. B Oonee Tummaaom
cilydae, peakUui ¢ 00pa3oBaHHEM H30KCA30JHMHOBBIX COeAMHEHWH, umeromux ¢opmyiy (),
NpoBOAAT mpu Temmeparype oT npumepHo -30°C mo mpumepHo 40°C. B omHOM BapuaHTe
OCYIIECTBJIEHHS], PEAKLIUI0 MPOBOJAT MpH Temreparype oT npumepHo -20°C no npumepso 25°C.
B npyrom BapuaHTe OCyIleCTBIEHHS, PEAKLIMIO IPOBOIAT MIPHU TeMIepaType oT npuMmepHo -15°C
1o npumepHo 20°C. B npyrom BapuaHTe OCYLIECTBJICHUS, PEAKIUIO IPOBOAAT MPU TeMIepaType
ot npuMepHo -15°C no npumepno 10°C, unu or npumepHo -15°C no npumepHo 5°C. B apyrom
BapHUaHTE OCYIIECTBIEHUs, PEaKLUI0 MOXKHO MPOBOAUTL MPU TemmepaType oT npumepHo -15°C
1o npumepHo -5°C. B npyrom BapuaHTe OCYLIECTBJICHUs, PEAKLIUI0 POBOAAT MIPU TeEMIIepaType
ot npumepHo -15°C go npumepno 0°C, unu ot npumepHo -10° no mpumepHo 0°C. B npyrom
BapMaHTE OCYINECTBJEHUS, PEAaKLUI0 MPOBOAAT MpHU TeMmieparype oT mnpumepHo -13°C no

npumepHo 3°C.
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Pazymeercsi, Ha peakuuio MOXKeT NOTPeOOBAaTbCS MEHbIIE WM OOJIbIe BPEMEHH, B
3aBUCUMOCTH OT TEMIIEpaTypbl U KOHLEHTPALMM PEAKUUOHHOW cMmecu. IIporexanue peaxuuu
MOYKHO OTCJIE’KHBATh, OTPENENsisi KOJMYECTBO OCTABIIErOCs HCXOIHOTO COeNMHEHHs (Hanpumep,
coenuHenus, umeromero ¢opmyay (II)) xpomarorpaduueckumu MeTomamMu, TAaKUMU Kak
toHkocnoiHas xpomarorpadust (TCX) mmm BDOXKX, u peakuuro MOXHO OCTaHOBHUTH IIOCIE
JOOCTUKEHHUsI TPUEMJIEMOM CTENEHU KOHBEpCHUU. B HEKOTOpBIX BapuaHTax OCYLIECTBIICHUS,
pPEakLUI0 MPOBOIAT B TE€YEHHUE MEPUOAa BPEMEHU OT npuMepHO 30 MHUHYT A0 NpuMepHO 48
4yacoB. B 0HOM BapuaHTe OCYILECTBJICHMS], PEAKLUI0 IPOBOJAT B TEUEHHUE NEPUOAA BPEMEHHU OT
npumepHo 1 gaca 1o npumepHo 48 4acos, WM OT NpUMepHO 1 vaca g0 npumepHo 24 yacos. B
APYIUX BapHAaHTAX OCYIUECTBJICHUs, PEAKLUI MPOBOASAT B TEYEHHE NEPUOJAa BPEMEHU OT
npumepHo | gaca 1o nmpumepHo 10 yacoB. B HEKOTOPBIX BapHaHTAX OCYILECTBIICHHUs], PEAKLIUIO
MIPOBOJAT B T€YEHUE NMEPHUOAA BPEMEHU OT NpUMEpHO 1 yaca o mpumepHO S 4acos. B npyrom
BAPUAHTE OCYLIECTBJICHUS, PEAKLIUIO TPOBOJAT B TE€UEHUE NEPUOia BpeMeHH OT nmpumepHo 10 no
npumepHo 30 gacoB. B apyrom BapuaHTe OCYLIECTBJICHMs, PEAKLUIO MPOBOIAAT B TEYEHUE
Nepuoja BPEMEHHU OT MPUMEPHO 15 4acoB 10 mpUMEpPHO 25 4acoB, AJA AOCTH>KEHMs LIEJIEBON
CTENEHU KOHBEPCHUH.

B HekoTOpBIX BapuaHTaX OCYINECTBJICHUS HACTOSINEro HM300pEeTeHus, TMAPOKCHUIAMUH
MO>KHO MPUMEHSITh B U30BITKE OTHOCUTEIBHO coequHeHus1, nmetoiero Gopmyny (1), Brrovast
AMana3oH oT npuMmepHo 1 u npuMepHo 50 MONBHBIX SKBUBAJIEHTOB (B IepecueTe Ha CBOOOJHOE
OCHOBaHHE). B oOgHOM BapuaHTe OCYINECTBJIEHHS, KOJWYECTBO THIPOKCHUIAMUHA MOXKET
COCTaBIATH OT npuMmepHo | npo mnpumepHo 20 oskBuBajeHTOB. B 1apyrom BapuaHTte
OCYIIECTBJICHHS, MOXHO IPHUMEHATh TUAPOKCUJIAMMH B KOJMYECTBE OT NpuMepHo 1 10
npumMepHo 15 skBuBajeHTOB. B 1pyroM BapuaHTe OCYIIECTBJIEHHUS, MOKHO HPUMEHSTb
TMIPOKCUJIAaMUH B KOJWYeCTBE OT npuMepHO 1 no nmpumepHo 10 skBuBaneHTtoB. B npyrom
BAPUAHTE OCYLIECTBJIEHUS, MOXKXHO MPUMEHATh THAPOKCUIIAMHUH B KOJMYECTBE OT MPUMEpHO | 1o
NPUMEPHO S5 3KBUBAICHTOB, WU OT NMpPUMEpHO | 10 mpumMepHO 6 3KBUBaNEHTOB. B nmpyrux
BAPUAHTAaX OCYILECTBJICHUS, MOKHO IIPUMEHATh FMAPOKCUIAMHUH B KOJIMYECTBE OT NPUMEPHO 4
10 TPUMEPHO 8 3KBUBAJIEHTOB. B 1Opyrom BapuaHTe OCYILIECTBIEHUS, MOXKHO IPUMEHSTH
TMJPOKCUJIAMUH B KOJMYECTBE OT MNPUMEPHO 5 A0 NMPUMEPHO 7 SKBUBAJIEHTOB. B npyrom
BAPUAHTE OCYLIECTBJIECHUS, MOKHO IIPUMEHSTh TMAPOKCUIIAMUH B KOJIUYECTBE MPUMEPHO 5 MU
NpUMEPHO O OSKBUBAJICHTOB. B ApyroM BapuaHTe OCYILUECTBJIEHUs, MOXHO NPHUMEHSTb
TMIPOKCUJIAMUH B KOJIMYECTBE OT NMPUMEPHO | 10 NMpUMEpPHO 3 MOJIBHBIX 3KBUBAJIEHTOB. B
APYyrOM BapUaHTE OCYLIECTBJICHMSI, MOXHO MPUMEHATb T'MIPOKCUJIAMUH B KOJUYECTBE OT
npuMepHo 1.5 10 npumMepHo 3, WK OT NpuMepHO 1.5 10 mpuMepHO 2.5 MOJIBHBIX S5KBUBAJIECHTOB

Ha MOJb coequHeHus, umeromero ¢opmyny (II). B uvacTHOM BapuaHTe OCYIIECTBJIEHHS,



89

NPUMEHSIOT IPUMEPHO 2.2 MOJIbHBIX SKBHBAJICHTA THAPOKCUIIAMHUHA (B TIepecyeTe Ha CBOOOTHOE
OCHOBaHHE) Ha MOJIb COeuHEeHus1, nMeroiiero gopmyay (II).

I'mnpokcunaMuH MOXKHO TIPUMEHSATh B (opMe CBOOOAHOrO OCHOBAHUSI HIIM MOXKHO
NPUMEHATh B BUAE COJM C KUCJIOTOH, TaKOW Kak T'MIPOKCHIAMHUHA CyJb(]ar, rUApOXJIOpUIHAS
conb, (ocarHast conb, okcanmar, HUTpAT wiu auerart. OOHAKO, MOCKOJBbKY THUAPOKCHIAMHH
OlaceH B B BUJAE CBOOOAHOTO OCHOBAHUS, MOKET OKAa3aTbCsl NMPEANOYTUTENbHBIM XPAaHUTh U
UCTIOJIb30BaTh €ro B BHIE COJM M TEeHEePUPOBATh CBOOOAHOE OCHOBAaHHWE in Sifu TyTeM
nobaBneHust OCHOBaHMs. TeM He MeHee, KOJMYECTBO MOJIbHBIX SKBHBAJIEHTOB T'MAPOKCHIAMHHA
OTHOCHUTEJIbHO coenuHeHus, umeroinero ¢opmyny (II), BBIMHCISIOT U3 pacdyera Ha CBOOOIHOE
OCHOBaHHUE.

B HEKOTOpPBIX BapHaHTaxX OCYINECTBJIEHHS, TUAPOKCUIAMUH MPUMEHSIOT B BUIE PACTBOPA
B Boje. KOHIeHTpauuss BOJHOIO pacTBOpa TMAPOKCHIAMHHA (B BHIE CBOOOZHOIO OCHOBAHUS
WIM B BHUAE CONM) He orpaHuumBaercs. OnHako, s 0€30MacHOCTH MPEANOUTHTENbHBI Oolee
HU3KHE KOHLIGHTPALlMM, BKJIIOYasi KOHLeHTpauuu npumepHo 50% (Bec/Bec) wuimu Huxke. B
HEKOTOPBIX BapUAHTAX OCYLIECTBJIECHHUS, B CIOCOOE MO HACTOSIIEMY H300PETEHUIO MPHUMEHSIOT
BOJIHBII PAacTBOP THAPOKCHJIAMHUHA C KOHLEHTpauueil or 5 mo mpumepno 50% (Bec/Bec). B
IPYyroM BapHaHTE OCYINECTBJICHHUS, KOHIEHTPALUS TMIPOKCHIAMHUHA COCTABIISIET OT MPHUMEPHO
10 o mpumepno 30% (Bec/Bec), unm ot nmpumMepHo 15 no mpumepHo 25% (Bec/Bec). B nmpyrom
BapUAHTE OCYIIECTBJIECHUs, KOHIEHTPALUs T'MAPOKCHJIAMHHA COCTABIsIET OT IpuUMepHO 15 mo
npumepHo 20% (Bec/Bec). B ogHOM BapuaHTe OCYIECTBIEHHs, KOHLEHTPALHSI THIPOKCUIIAMUHA
(cBOoOOHOE OCHOBaHME HJIM COJIb) cocTaBisier mpumepHo 18% (Bec/Bec) mnm mpumepHo 20%
(Bec/Bec).

JIroboe moxpxozsiiee OCHOBAHHME MOXHO MPHMEHSITh B PAacCMAaTPHUBAEMOH pEaKIuH,
BKJIFOYAss (HO HE OrpPaHUYMBAsICh TOJBKO HMH) THUAPOKCHIBI MM AJTKOKCHIBI INEIOYHBIX
METAJUIOB, WA THAPOKCUAbI WM aJKOKCHIbI INEJIOYHO3EMENbHBIX METaJUIOB. B HEKOTOpBIX
BAPUAHTAX OCYLIECTBJICHHS, MOXKHO IPHMEHSITh KapOOHAThl Wi OWKapOOHATHI IIENOYHBIX
MeTaJuioB. B 0THOM BapHaHTe OCYINECTBJICHUS, PEAKLIUIO MPOBOMASAT C THIPOKCHIOM IIEJIOYHOTO
MeTajlla, BKJIFOYast (HO HE OrpaHMYMBAsICh TOJBKO MMHU) THAPOKCHI JINTHS, THAPOKCUM HATPUS,
TUAPOKCHU]T KaJIHsI HJTH TUIPOKCUA e3Wsl. B OMHOM BapHaHTe OCYINECTBIEHUS, OCHOBAHUE HMEET
BUJI BOZTHOTO PacTBOpA.

B npyrux BapmaHTax OCYIIECTBIEHHs, B PEAKLIUU MOXXHO NPUMEHSTbh OPraHUYECKOe
ocHoBaHue. OpraHM4eckre OCHOBAaHHUS BKIIOYAIOT (HO HE OrPAaHMYUBAIOTCS TOJBKO HMH)
aAMHUHHbIE OCHOBAaHMS, TAKHE KaK TPUITWIAMHUH, TPUOYTHIAMUH, AUM30NMPONIITHIAMUH, 1,5,7-
tpuazabunukio(4.4.0)neu-5-ex1 (TBD), 7-metun-1,5,7-tpuazadbunukio(4.4.0)nen-5-ea (MTBD),
1,8-nmuazabunukio[S.4.0)lyanen-7-en1 (DBU), 1,5-auazabumnukno[4.3.0]aon-5-en1 (DBN), 1,1,3,3-
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tetpameruaryanuaud (TMQG), xunykmunus, 2,2,6,6-rerpamerninunepunud (TMP), nemnuanx
(PMP), 1,4-nnazabunukio[2.2.2]okran (TED), xonmuous, 2,6-nytuaus (2,6- AMMETHWINHPUINH),
N,N,N’,N’-rerpameru-1,8-nadramuanunamun (Proton Sponge®) u T.n. B apyrom BapuanTe
OCYIIECTBJIEHUSI, MOXKHO NPUMEHATH (hoc(a3eHOBbIE OCHOBAaHUS B CIIOCOOE IO HACTOALIEMY
M300pEeTEeHUIO.

OcHOBaHME MOXHO MpPHUMEHSATb B KoiuuecTBe OT mnpumepHo 1 no 100 MonbHBIX
SKBUBAJIEHTOB OTHOCHUTENIbHO coenuHeHus, umeromero ¢opmyny (II). B Tunudnom ciyudae,
NPUMEHSIOT ~ M30BITOK  OCHOBAaHHUS OTHOCHTEJIBHO THMAPOKCHIIAMHHOBOIO — pEareHra, B
0COOEHHOCTH €CJIM TPUMEHSIETCS COJb THAPOKCHJIAMHMHA C KHUCIOTOH. B japyrux BapuaHTax
OCYLIECTBJIEHUS], NMPUMEHSIOT OT IpuMepHO | no mpumepHo 50 SKBHUBAJEHTOB OCHOBAHMS
OTHOCUTEJIbHO coennHenus, umeromero ¢opmyay (II). B npyrux BapmaHTax OCyIIeCTBJICHUS,
NPUMEHSOT OT npumepHo | po mpumepno 30, wim ot 1 no nmpumepHo 20 3KBUBAJIEHTOB
OCHOBaHUs. B Oonee THMMYHOM cCiydae, TPUMEHSIOT OT mpuMepHo 1 no mpumepHo 10
SKBUBAJIEHTOB OCHOBaHMs. B 1pyroM BapuaHTe OCYLIECTBJIEHMs, B PEAaKLUU NPUMEHSIIOT OT
MIPUMEPHO 2 [0 MPUMEPHO 8 SKBUBAJIECHTOB OCHOBaHMs. B Apyrom BapuaHTe OCYILECTBIICHUS,
MPUMEHSIOT OT MPUMEPHO 3 10 NPUMEPHO 6 3KBHBAJIEHTOB OCHOBaHMs. B npyrom BapuaHTe
OCYIIECTBJICHUS], IPUMEHSIOT NPUMEPHO 5 SKBUBAJICHTOB WM 6 SKBUBAJIEHTOB OCHOBaHUs. B
APYyTrOM BapHaHTe OCYLIECTBJIEHUs, IPUMEHSAIOT OT NPUMEPHO 3 0 NPUMEPHO 5 3KBUBAJIECHTOB
OCHOBaHMs. B npyrom BapuaHTe OCYLIECTBJEHUS, IPUMEHSIOT OT MPUMEPHO 4 10 MPUMEPHO 5
5KBUBAJIEHTOB OCHOBaHMsA. B 1pyroM BapuaHTe OCYILIECTBJICHMs, NPUMEHSIOT NpUMepHO 4.4
5KBUBAJIEHTOB OCHOBAHUSI.

B oxgHOM BapuaHTe OCYINECTBIECHUS, XMPAJIbHBIH KaTaau3aTop Mex(asHOro mepeHoca,
umeromuii popmyay (III), moxkHO mpuMeHsATH B KojuuecTBe oT npumepHo 0.1 mon.% mo
npumepHo 20 Moi1.% Ha MONb coenrHenus, umeroiero ¢popmyny (II) (Hanpumep, ot 0.001 mMonb
no npumepHo 0.2 Moiap Ha Moib). B apyrom BapuaHTe OCYINECTBIIEHHS, XHPAJIbHBINA
KaTalu3aTop Mek(pazHOro MepeHoca NMPUMEHSIOT B KoJnuecTBe OT nmpumepHo 0.5 mon.% mo
npumepHo 10 Mon.% Ha Monb coemuHeHusi, umeromero ¢gopmyny (II). B apyrom BapuaHTe
OCYIIECTBJIEHHS], KOJIUYECTBO MPUMEHSIEMOro KaTajau3aTopa cocTaBisieT oT mpumepHo 0.5 no
npumepHo 10 mon.% unu ot npumepHo 0.5 Mon.% 1o npumepHO S5 M0s1.% Ha MOJIb COETUHEHUS,
umeromero ¢opmyny (II). B npyrom BapuaHTe OCYIIECTBIECHHUS, KOJIUYECTBO XHPAIBHOTO
KaTalu3aTopa Mex(pa3HOro nepeHoca cocTaisaeT ot npuMepHo 1 Mon.% no nmpumepHo 5 Mon.%
Ha MoJb coenuHeHus, umeromero ¢opmyny (II). B npyrom BapuaHTe OCyIIECTBIEHUS,
KOJINYECTBO XHPAIBHOTO KaTalu3aTopa MEXK(a3HOro MepeHoca COCTaBIsIET OT MPUMEPHO 3
Mon.% no mnpumepHo 7 won%. B npyrom BapuaHTe OCYINECTBIEHHS, KOJIMYECTBO

NPUMEHSIEMOT0 XUPAJIbHOIO KaTajau3aTropa Mexk(a3HOro NnepeHoca COCTABISET OT NMPUMEPHO |
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Mos.% 1o mpumepHo 3 moi.% uiau oT npumepHo 2 Mon% no mpumepHo 4 mMon% Ha MOJb
coenuHenus, umeromero ¢opmyny (II). B apyrom BapuaHTe OCYLIECTBJICHHS, KOJHYECTBO
NPUMEHSIEMOT0 XUPAJIbHOIO KaTajJu3aTropa Mexk(pa3HOro NnepeHoca COCTABISIET OT NMPHUMEPHO |
MoJ1.%, 1o npumepHo 1.5 mon.%, npumepHo 3 Mon.%, npumepHO 5 Moia.% unu npumepHo 10
Moi1.% Ha MOJb coeuHenus, umerortero gopmyy (II).

ITocne Toro, kak peakuus NpolJa B JOCTATOYHONW CTENEHH, PEAKLHUOHHYK) CMECh
00pabaThIBAIOT MO METOAMKAM, HM3BECTHBIM KBAJU(PHLIUPOBAHHBIM CIELHATNCTAM B JaHHOH
obnactu. Hampumep, no0aBisiOT B PEAKLIMOHHYIO CMECh BOAY M BOAHBIN PacTBOP KUCIOTHI, U
NOJIyYeHHYI0 CMECh HEMHOTO HAarpeBaroT npu mnepeMernnBaHuu. JloOaBneHue pasz0aBieHHON
KUCJIOTBI HEUTPAIU3yeT OCHOBAHME, 1aBasi MPUMEPHO HEUTPAIbHYIO CMeCh (LIeJIeBOe 3HAUCHUE
pH 7-8). MOXXHO NpHUMEHSTH JIOOYI0 MOAXOMALIYI0 KHUCIOTY JJIsi HEHTpain3alul OCHOBHOH
pPEaKLMOHHOM CcMecH, BKJIOYas pasdaBieHHble rajoreHoBogopoasl (Hampumep, HCI),
KapOOHOBBIE KHCIOTHI/KapOOKCHNIATHl (HApPUMeEp, YKCYCHYIO KHCJIOTY, JHMOHHYIO KHCJIOTY,
MYPaBbHHYIO KHCIOTY U T.J.), COJH aMMOHUs (HampuMmep, XJIOPUA aMMOHHsI), OTHOOCHOBHBIE
doctarer (manpumep, KH2PO4), rumpocynsdarabie comu (Hanpumep, KHSOs) m 1.
JByx(a3HbIM CMeCSM Hal0T OTCTOSATBCS, OPTaHWYECKYI (a3y OTHENAIOT U MPOMBIBAIOT
pa3baBieHHbIM KuUCIbIM pacTBopoM (Hampumep, KH>PO4 mnm moxosxum) U1t JOTMONHUTETBHON
HelTpanu3auuu cMecH. Jlanee peaklinOHHYI0 CMEChb MOKHO NPOMBITh HACBILIEHHBIM PACTBOPOM
XJIOpUJAa HATpHsl, JaTb OTCTOATHCSA U PA3[EeNUTh ABa CJ0ss. MOXHO B KOHILIE NMPOMBITh BOJOM.
Opranudeckuii ci0i cOOUParOT Kak CHIPYIO CMECh MPOAYKTOB, KOTOPYH) MOXXHO JAOIOJHHUTENBHO
OUYUCTUTD NEPE]] BbIACTICHUEM.

ITpoayKT MOXXHO BBIIEIUTh U3 CMECH B UUCTOM BUJE METOAAMH, U3BECTHBIMU B JaHHON
o0nacTi TeXHUKU. B OIHOM BapuaHTe OCYINECTBJICHHUS, PACTBOP PEAKLMOHHOW CMECH MOXKHO
KPUCTAJUIM30BaTh W3 MOAXOAALIEr0 PAcTBOPUTENsA, MOJy4das OYMIIEHHBIM NPORYKT. UuCThIHA
NPOAYKT MOXKHO KPHUCTAJUIM30BaTh WM MEPEKPHUCTAIM30BBIBATE H3BECTHBIMH CIIOCOOAMHU,
BKJIFOYass (HO HE OrPaHUYMBASCH TOJBKO HMMH) OXJAXKIEHHE pPACTBOpPA CHIPOrO MPONYKTa B
NOAXONALIEM pacTBOpUTeNe (MM B CMECH pAacTBOPUTENEH) [0 Havdala KPUCTAJUIU3ALUH
NPOAYKTa, AOOaBIEHNE AaHTHPACTBOPHUTENS (WJIM CMECH PacTBOpPUTENEl), B KOTOPOM IMPOAYKT
UMeeT HU3KYH PacTBOPUMOCTb, U T.II. B OAHOM BapuaHTe OCYLIECTBJIEHMs], MPOAYKT MOKHO
KPHUCTAJTN30BaTh J00aBIEHHEM >KEJIaeMOro KPUCTAJUIN3ALMOHHOTO PACTBOPHUTENS K CHIPOM
CMECH TPOAYKTOB, OJHOBPEMEHHO OTIOHSS CMECh, HEOOs3aTeNbHO B BAaKyyMe, AJISI 3aMEHbI
PEaKLMOHHOTO pacTBOPUTENs Ha KPUCTAJUIM3ALMOHHBIA pacTBOPUTENb, A0 MOMEHTa, KOrjaa
IOCTaTOYHOE KOJIMYECTBO PEAKLIMOHHOTO PACTBOPHUTENSI/CMECH PACTBOPUTENEH OyaeT yaaleHo u
3aMEHEHO Ha >KeJIaeMblil KPUCTAJUIM3ALMOHHBIA PacTBOPUTENb (MM CMECh PAaCTBOPHUTENEH).

HonyquHy}o CMECh MOXHO 3aTEM CHI€ CKOHLCHTPHUPOBATL OO AOCTHXKCHUSA HO)Z[XO}Z[S[HIGﬁ
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KOHIeHTpauuu. Kak m3BecTHO B MaHHOH 00JacTH, JKENaTeIbHO CO3[aTh TAKYH) KOHLIEHTPALHIO
NPOAYKTAa B KPUCTAJUIM3ALIMOHHOM PACTBOPUTENE/CMECH PacTBOPUTENEH, YTOOBI KOHIIEHTPALIUS
Obula BBINIE HACHIEHHONH KOHLEHTPALMH MPU TEMIIepaType, NMpPU KOTOPOH MPOAyKT Oyner
KPHUCTAJNIN30BaThCs (HampuMep, MOCe OXJIAXKIEHUs), HO HUXKE HACHIIEHHONW KOHLEHTPaLUu
IpU MOBBIIIEHHOW Temmeparype (Hampumep, B pactBope). Korma mpucyTcTByeT mocTaTouHOe
KOJIMYECTBO KPUCTAJUIM3aLIUOHHOTO pACTBOPUTENsA, U KOHLEHTpAaLUs MPOAYKTAa SBISETCS
MOIXOSINEH, MOXKHO HOOABUTh 3aTPABOYHBIA KPUCTAII B CMECh IMPH  IMOAXOMSIIEH
TeMIiepaType, IJs1 HHAY LIUPOBAHUS KPUCTAIIM3ALNH 10 MePe OXJIAKACHUS] CMECH. DTHU METOJIbI
XOPOLIO U3BECTHBI KBATU(UIIMPOBAHHBIM CIIELUAINCTAM B JAHHOW 00JIaCTH.

B onHOM BapuaHTe OCYLIECTBJIEHUs, MPOAYKT MOXKHO KpPHUCTAJUIM30BaTh WU
NEePEeKPUCTANIN30BbIBATh U3 apOMATHYECKOro pacTBoputess. i KpUCTAIM3aLUU WU
NEePEeKPUCTAININ3ALUN POYKTa MOKHO NMPUMEHSTh pa3InYHble apOMaTHUeCKUe PacCTBOPUTENH.
OTH pacTBOPHUTENH BKJIIOYAIOT apOMATHUYECKUE PACTBOPHUTENH, W3BECTHBIE B JaHHOW 00JacTh
KaK TpUeMJIeMble Ul TNPUMEHEHHs B IPOU3BOACTBE (PapMaleBTUYECKUX JEHCTBYIOIINX
BEIIEeCTB, BKJIOYUAas (HO HE OTrpPaHHYMBASCh TOJBKO WUMH) TOJYOJN, STHIOEH30J, XJIOPOEH30I,
KCHJION (CMeCh M30MEpOB WJIM YHCThIE M30MEPHI), aHU30J U T.II. B OMHOM MpeArnouTUTETbHOM
BapHaHTE OCYIIECTBIEHUs, MPOAYKT MOKHO KPUCTAJNIN30BATh WM NMEPEKPUCTAIN30BbIBATh U3
Tonyosna. B OOHOM BapuaHTe OCYLIECTBJIEHHUS, NPOAYKT MOXHO KpPUCTAJJIN30BaTb WU
NEepeKpPHUCTAIIN30BbIBATh M3 JTHIOEH30/Ma. B f1pyroM BapmaHTe OCYINECTBIEHUS, NPOAYKT
MOXKHO KPUCTAJUIM30BaTh WJIM MEPEKPUCTAIIM30BbIBATh U3 xjopOeH3ona. B npyrom Bapuanre
OCYIIECTBJICHUS], IPOAYKT MOXKHO KPUCTAJNIM30BaTh WIN MEPEKPUCTAIUIN30BbIBATh U3 aHMU30JIA.
B ngpyrom BapuaHTe  OCYLIECTBJIEHUs, MNPOAYKT MOXHO  KPHCTAUIM30BAaTb MU
NePEKPHUCTAIIIM30BbIBATh U3 KCHJIONA. MOJKHO Takke KPUCTAJUIM30BaTh MPOAYKT U3 OeH3oa,
XOTSl 3TO HE SIBJSIETCS MPEANOYTHTEIBHBIM BApUAHTOM H3-3a MPOOJIEeM C TOKCHYHOCTBHIO,
CBSI3aHHBIX C 3TUM PaCTBOPUTEIEM.

B onHOM BapuaHTe OCYILIECTBJIEHUs, MPOAYKT MOXKHO KpPHCTAJUIM30BaTh WU
NEePEeKPUCTAUIN30BbIBATh U3 CMECHU PACTBOPUTENIEH, COAEpKAllel MOJSAPHBIN pacTBOPUTEND, B
KOTOPOM IMPOAYKT pacTBOPSIETCs, U HEMOJSIPHBI pacTBOpUTENb, B KOTOPOM MPOAYKT
pacTBOpsieTCsl He OuYeHb XOopowo. B 1pyrom BapuaHTe OCYLIECTBJIEHUs, MPOAYKT MOXKHO
KPUCTAJUIM30BaTh WUJIM MEPEeKPUCTAUIN30BbIBATh U3 I'eKcaHa, rernTaHa, LUKJorekca€a v T.n. B
OJTHOM BapHUaHTE€ OCYLIECTBIIEHHUS, MOXKHO NEPEeKPUCTANIN30BbIBATh MPOAYKT, BBIAEJIEHHBIN B
BUJIE€ COJIbBATA C ApPOMATHYECKHUM pACTBOpPUTENEM (HAIpPHMEpP, COJNbBAT C TOJYOJIOM), H3
KOMOMHAIMY TIOJIIPHOTO M HETIONSIPHOTO PacTBOPUTENEH Ui JaibHEHImeil OYMCTKH MPOIYKTa
W/WM 11 yAANeHUs] apOMaTHYeCKOTrO PACTBOPUTEIS, SIBJISIFOINErOCs] KOMIIOHEHTOM cojibBaTa. B

Apyrom BapHuaHTEC OCyHICCTBJICHUA, npoayKT MOKHO KpUCTAJJIN30BATDH 50051
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NEePEeKPUCTAIN30BbIBAT M3 CMECH PACTBOPHUTENIEH, BKIIOYAs CMEChb, COIEPIKAILYIO
apOMaTUYECKUH paCTBOPUTENb, aNU(aTHUYECKUll pPaCTBOPUTENb, CIUPTOBOH pPAaCTBOPUTEND,
npocTO3(UPHBIN PaCTBOPUTENb, CIOXKHOX(UPHBIA pPaCTBOPUTENb W T.II. WIM HX CMECh.
ITonxopsimue CUPTHI BKIIOYAIOT (HO HE orpaHuumBaroTcs Tojbko umu), C1-Ce anudaruyeckue
CIHPTBI, TAKKE KAK 3TAHOJ, U30MponaHod, 1-nponanosn, 1-Oytanosn, BTop-OyTaHOI U T.1L.

B opHOM BapuaHTe OCYLIECTBJIEHUS, NPOAYKT MOXHO KPHUCTAJUIM30BaTh WM
NePEeKPHUCTAIIM30BbIBATh M3 CMECH apOMAaTHYECKOrO pAacTBOPUTENSE M alu(aTUYecKOro
pactBoputensi. B npyrom BapuaHTe OCYINECTBJICHHUS, MPOAYKT MOXKHO KPUCTAJUTM30BaTh WU
NEePEeKPHUCTAIM30BbIBATh M3  CMeCH  anu(aTHYeCKOro  pacTBOPUTENST M CHHUPTOBOTO
pactBopuTtensi. B npyrom BapuaHTe OCYINECTBICHHUS, MPOAYKT MOXKHO KPUCTAJUTM30BATh HIIU
NEePEeKPHUCTANIN30BbIBATh U3 CMECH  apOMAaTHYeCKOro  pPacTBOPUTENS] H  CHHPTOBOTO
pactBoputensi. B omHOM BapuaHTe OCYIUNECTBIICHHUS, NMPOAYKT MOKHO KPHCTAJUIM30BATH HIIU
NEePEeKPHUCTANIN30BbIBATh W3 CMECH  I[HMKJIOAJKUIBHOTO pACTBOPUTENSE U CIIUPTOBOTO
pacTBopuTensi. B npyrom BapuaHTe OCYINECTBICHHUS, MPOAYKT MOJKHO KPUCTAJUTM30BATh HIIU
NEePEeKPHUCTANIN30BbIBATh M3 CMECH LUKJIoanKmibHOro pacrsopurenss u C1-Cs cnmpToBOTrO
pactBoputensi. B omHOM BapuaHTE OCYINECTBIIEHUS, NMPOAYKT MOKHO KPHCTAJIM30BATH MU
NEePEeKPHUCTAIN30BbIBATh M3 CMECH TI'EKCaH/3TAaHOJ, TOJYOJ/IIUKJIOTeKCaH, TOJYOJ/TeKCaH,
TOJYOJ/TENTaH, LMKJIOT€KCAH/3TAHOJN WM TONyos/3TaHoi, U T.11. KsanupuiupoBaHHBIM
CHeLMaJIUCTaM B JaHHOHW oOmacth OyneT MOHATHO, YTO JOJs KaXAOrO PAacTBOPUTENS B
KOMOMHALIUK pacTBOpUTENell NoJpkHA OBITh mopoOpaHa TakuMM 0Opa3oM, YTOOBI MOJy4YHIIach
KOMOMHAIMsl pPacTBOpUTENEH, B KOTOPOH MPOAYKT 3aMETHO PACTBOPUM IPH MOBBILIEHHBIX
TeMIlepaTypax, HO HE OYEeHb XOpOLIO PAaCTBOPUM INpU oxJaxaeHuu cmecu. CooTHOLIeHHE
pacTBOpUTENe MOXHO MOAOUPATH Ui YMEHBIIEHUS PAcTBOPUMOCTH MPOAYKTA B HYKHOE
BpeMsi. Hampumep, MOKHO 100aBUTH TOMOJHUTEIBHOE KOJHUYECTBO IJIOXOTO PACTBOPUTENS B
cMech, Korma TBepras (asa pacTBOpHIACh, YTOOBI MOABECTH PACTBOp OJIMKE K TOYKH
HachleHns. Pasymeercsi, KBaTMQUUHUPOBAHHOMY CHELHAIUCTY OyIeT MOHSTHO, YTO MPOIYKT
MOYKHO TIePEKPHUCTAIIM30BbIBATG OUH WU OOJIBINE Pa3 U3 MOIXOISIIEr0 PACTBOPUTEINS/CMECH
pPacTBOPUTENEH AJIsl MOBBIIIEHHUS YUCTOTHI MMPOAYKTA, €CIIH 3TO HEOOXOIUMO.

B onmHOM BapuaHTe OCYILIECTBICHUS HACTOSINEro wu300peTeHus, (S)-3HaHTHOMED
ajokconaHepa, MONYYEHHBbIH CIIOCOOOM IO HACTOSINEMY H300PETEHHIO, KPHCTALIH3YIOT H3
TONyONa JUIA TIONYyYEHUs KPHUCTAUIOB OYE€Hb BBICOKOH HYHMCTOTHL. bBBUIO HEOXHIaHHO
oOHapyxkeHo, 4To (§)-3HaHTHOMEp adokcomanepa (GOPMUPYET KPHUCTAJUTMIECKUH COJIBBAT C
tonyosioM (cMm. ITpumep 12) B To Bpemsi kak pauemuueckuii adokconanep ero He GOpMHpPYET.
bnaronapst 5TUM CcBOMCTBaM, KPUCTAIIH3ALMS LIEIeBOTO (S)-3HaHTHOMEpa U3 TOJIYOJIa IPHUBOIAUT

K 3HAYUTCJIbHOMY IIOBBIIMICHUIO 3HaHTI/IOMepHOI\/'I YUCTOTBI TPOAYKTA, IO CPABHCHUIO C
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COOTHOIIEHHEM YHAHTHOMEPOB B PEAKLIMOHHOIN CMECH IOCIie 3aBepLIeHNs peakuu. brina Takxke
IOCTUTHYyTa CEJEeKTHBHAas Kpuctajumsanus (S)-adokconaHepa € IPYTMMH apOMaTHYECKUMHU
pacTBOpHUTENsIMU (HAMpUMep, aHHU30JI, XJIOPOEH30J, U T.J.). DTO HEOKHIAHHO, MOCKOJBbKY B
TUIIMYHOM CJy4ae HE IPOUCXOAMUT OOOTralleHus OJHUM 3HAHTHOMEPOM OTHOCUTEIBHOIO
APYyroro 5HAHTUOMEPA, 3a HCKIIOUEHHEM Clydas, KOrna KpHUCTAJUIM3ALUI0 TPOBOAST C
UCIIOJIb30BAaHUEM XHUPAJbHON CHUCTEMBI, B KOTOPOW CYILECTBYeT NPEANOYTEHHE K OJHOMY W3
SHAHTUMEPOB OTHOCUTENBHO Apyroro. Kpucrajuinszanusi TAKOrO THIA M3BECTHA, HAMPHUMED, B
cllydae XUpPaJTbHBIX OCHOBAHUWH, KOIZAa XHMPAJIbHBIA MPOAYKT MPEACTaBIsieT COOOH KHUCIOTY.
OnHako, OYeHb HEOKUAAHHO, YTO KPUCTAJUIM3ALUS OJHOTO SHAHTHOMEpPA M3 HEXUPAIBHOTO
pPacTBOPUTENS, TAKOTO KAaK TOJNYOJ, MPHBOAMT HE TOJBKO K OYHCTKE MpOAyKTa (Hampumep,
YIQJICHUIO0 HEXUPAJIbHBIX PEAKIHMOHHBIX MPUMECEH M HCXOIHOTO COCOUHEHHS), HO TaKXKe K
O0OTaIEeHHIO LIETIEBBIM YHAHTHOMEPOM.

Kpucrammmzanuio 1eneBblXx SHAHTHOMEPHO YHCTBIX HM30KCA30JIMHOBBIX COEIMHEHUH 10
HACTOSAIIEMY H300PETEHHIO M3 MOAXOSIIEro PAaCTBOPUTENS, BKJIIOYas (HO HE OrPaHUYMBASCh
TOJIBKO MMH) OTMCAHHBIE BBIIIE, MOKHO OCYIECTBUTb 3aMEHON PACTBOPUTEINS C PEAKLIHOHHOTO
PacTBOPUTENST HA PACTBOPUTEIb, MCIOIB3YEMbIH Ui KPUCTAJUTM3ALMH, B HAJJIeXKaleM oOobeme
MOCPENCTBOM OTTOHKM, HEOOs3aTeNbHO B BAaKyyMe, Kak M3BECTHO KBaTH(DHIMPOBAHHBIM
creLuanucTaM B JaHHOH obnmactu. B omHOM BapumaHTe oOcCyliecTBiIeHHs, 00OpabaTbBaeMyro
PEAKLIMOHHYIO CMECh MOKHO YNapuTh 10 00beMa, Harpumep, ot npumepHo 0.5 1o 30 oOpemMoB
OTHOCHUTENIbHO coenuHeHusi, wumewmero ¢opmyny (II). B Oomee tumuuHoM ciydae,
00pabaThIBAEMyI0 PEAKIMOHHYIO CMEChb MOMKHO YMapuTh 10 oObemMa OT mpumMepHo | 1o
npumepro 20, uiau ot npumepHo 2 1o 10 obwvemoB. B mpyrux BapmaHTax OCYLIECTBIICHHS,
PEaKLMOHHYI0 CMECh YIapHBalOT 10 oO0bema OT mpumepHo | m0 mpumepHO 5 0ObEeMOB, OT
npumepHo 1 10 mpumMepHO 3 0OBEMOB, I OT IPUMEPHO 1 10 mpuMepHO 2 0OBEMOB.

[Tocne ynaneHus HaIUIekKAIEro KOJHYECTBA PEAKIMOHHOTO PACTBOPUTENS, NOOABISIIOT
HEOOXOIMMOe KOJIMYECTBO KPHUCTATM3ALMOHHOTO PACTBOPHUTENS, 1 O0OBbEM CMECH PEryJIUPYIOT
OTrOHKOU (He0O0s13aTeIbHO B BAKYyMe) IO HYKHOTO 00beMa (HeoOsI3aTEIbHO C IOMOJHUTETBHBIM
nobaBleHNEeM KPHUCTAUTH3ALMOHHOTO PACTBOPHUTENSI), TAK YTO MPOAYKT KPUCTAJUIU3IYETCS W3
pacTBopa mpH oxjakaeHud. B mpuHume, o0beM, U3 KOTOPOro KPUCTAJUTM3YIOT MPOIYKT, HE
KPUTHUYEH, OJHAKO, TPHUCYTCTBHE CIUIIKOM OOJIBIIOrO KOJHYECTBA PACTBOPUTENS TIPHU
KPHUCTAJUTU3ALMHA MOKET MTPUBECTH K TOBBIIIEHHBIM MTOTEPSIM MPOAYKTA B MATOYHOM pactBope. C
APYro# CTOPOHBI, KPUCTAJLTH3ALMS MPOAYKTA U3 CMECH CO CIIMLIKOM BBICOKOHM KOHIIEHTpauuen
MOXET MPUBECTU K OoJiee HU3KOMY KauecTBy npoaykra. OObem cmecu mepen KpucTan3anuei
3aBHCUT OT PAcCTBOPHUMOCTH IMpPOAYKTAa B KPHCTAIM3ALMOHHOM pacTBopurene. B omHoM

BapUaHTE OCYLIECTBIEHMs, OObEM CMECH Mepen KpUCTAJUIM3aluell MOXKET COCTaBIATh OT
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npumepHo 1 obbema no mpumepHO 30 00BEMOB. B HEKOTOPBIX BapHaHTax OCYIIECTBIICHUS,
00BeM cMecH nepe]] KpUCTAIH3AHEeH MOKET COCTABIIATh OT MPpUMEPHO 1 00BeMa 10 MpUMepHO
20 obbemoB, niu ot npumepHo 1 obvema 1o nmpumepHo 10 oOvemoB. B Oonee TunuvyHoM ciydae,
o0beM cMecH mepei KpUCTAIM3alMeld MOKeT COCTaBIATb OT NPUMEPHO 2 OO0BEMOB 110
npumepHo 10 o6bemMoB, OT mpuMepHO 3 00BEMOB 10 MPUMEPHO 8 0OBEMOB, I OT MPUMEPHO 4
o0beMoB 110 mpuMepHO 7 00BeMOB. B omHOM BapuaHTe OCyIECTBIEHUs, 00ObeM CMeCH mepen
KpUCTAJUIM3AIHeN (epe] OXITaKIeHHEeM CMECH ) MOKET COCTABJIATh MPUMEPHO 5-6 00BEMOB.

Korma cmech, momyiexamiyro NepeKpUCTAUTU3ALUN, MEUIEHHO OXJIAXIAKOT, LEIeBOM
NPOAYKT KPHUCTAUTM3YETCsl U3 PacTBOPA, U €ro MOXHO OTHAENHUTh (PUibTpoBaHHEM. [TOCKOIBKY
BCErAa MPHUCYTCTBYET HEKOTOPOE KOJMYECTBO HEKEIATEJIbHOTO JSHAHTUOMEpA, B Clydae
HEKOTOPBIX M30KCA30JIMHOBBIX COEIUHEHHH BO3MOXKHO, YTO HEXKEJIATEJIbHBIH YHAHTHOMED MU
paLieMHYECKOe COEMHEHNE KPUCTAJLTM3YETCsl U3 pacTBopa ObICTpee, YeM LeNIeBOH SHAHTHOMED.
Hampumep, Obuto oOHapykeHO, YTO B OIHOM BapuwaHTe cuHTe3a (S)-adokconaHepa IO
HACTOALIEMY N300pPETEHUIO paueMu4ecKui adoxconanep KPHUCTAJTH3Y €TCS
(HecoNmbBATUPOBAHHBIA) M3 pacTBOpa B TOJNyoJie ObICTpee, 4eM 4YHUCTbIH (S)-5HaAaHTHOMED.
Kpucramnbl panemuueckoro apokcojaHepa UMEOT 0ojiee BBICOKYIO TEMIIEpaTypy IJIaBICHHS,
4eM KpUCTaJUlbl cojbBata (S)-oHaHTHOMepa. Takum 00pa3oM, KPHCTaUIbl PaleMUYECKOTrO
COEMHEHUs] MOKHO YJAJIUTh OBEJECHHEM TEMIIEPaTyPbl CMECH IO TEMIIEPATYPBI, P KOTOPOH
paLeMUUecKoe COEAMHEHNE KPUCTAJUIM3YETCS M3 PacTBOpA, M 3aTeM OT(PHIBTPOBAaTb TBEPABIN
0Ca/IOK, MOJy4asi LIeJIeBON SHAHTHOMEp B pacTBope. MOXHO 00aBUTh 3aTPaBOYHBIE KPUCTAJLIBI
HEXKEJIATEIbHOTO HHAHTHOMEPAa WM PALEMHUYECKOro COEAMHEHUs IUIsl CTUMYJIMPOBAHUS
KpUCTAJUIM3aLMK 3TUX coenuHeHuil. Ilocme Ttoro, kak Oospluas 4acTh PaleMHUYECKOrO
COEMHEHUs ynaneHa, o0beM (pribTpaTa MOXHO Jajiee U3MEHUTh (HAmpuUMep, MyTeM OTTOHKH
Wi 100aBJIeHHUs] JONOJHHUTEIBHOTO KOJIMYECTBA KPHUCTAJUTU3ALMOHHOTO PACTBOPUTENSI) U
OXJIAZINTDh PACTBOP ISl CTUMYJIMPOBAHUS KPUCTAUTM3ALNHY LIEJIEBOTO COETUHEHUSI.

B onHOM BapmaHTe OCYLIECTBICHMS, KPHCTALIH3ALHMIO PALEMUYECKOrO COEIUHEHHS
MOYKHO TMPOBOIUTH MyTeM IOOABICHUS 3aTPABOYHBIX KPHUCTAIOB PALIEMUYECKOTO COEIHHEHUS
NpU HHU3KOHW TeMmeparype sl WHAYLUPOBAHHUS KPHUCTAUIM3ALUH 3TOTO COCOUHEHUS,
BBIICPKIBAHUS CMECH HYKHOE KOJIMYECTBO BPEMEHH, HAPEBAHUs JJISI PACTBOPEHHs OOJbLIeH
YacTH LEJIEBOTO JHAHTHOMEPA, BbIIEP)KUBAHUS TPU TOBBILICHHOW TeMIlepaTtype U
¢unbTpoBaHUS CMeCH [UIA yAaJeHHs HEPaCTBOPHBINErOCs oOcajka. B omHOM BapuaHTe
OCYIECTBIIEHHsI, AOOABIEHHE 3aTPABOYHBIX KPHCTAIJIOB U KPHUCTALIM3ALMIO PALEMUYECKOTrO
COEIMHEHMs MPOBOAAT MpHU Temieparype oT npuMmepHo -10°C no nmpumepno 30°C. B ppyrux
BapUAHTAX OCYLIECTBJIEHUs, 100ABIEHNE 3aTPABOYHBIX KPUCTAJUIOB POBOAST IPU TEMIIEPAType

ot npumepHo 0°C no npumepno 20°C, ot npumepso 0°C no npumepHo 15°C, unu ot npumMepHO
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5°C mo mpumepno 15°C. B npyrom BapuaHTe OCyIIECTBJICHUs, NOOaBIIEHHE 3aTPABOYHBIX
KPHUCTAJJIOB M KPUCTAJUIH3ALMIO IPOBOSAT MOCPEACTBOM JOOABJICHHUS 3aTPABOYHBIX KPUCTAIIOB
paleMUYeCcKOro COeAuHeHHs npu Temneparype or npumepHo 7°C po nmpumepno 13°C u
BBIJIEPKMBAHUSL B TEUEHHE BPEMEHH, OCTATOYHOrO MAJsl KPUCTANIM3aluu Oonblied vacTu
paLeMUYECKOrO COEANHEHMS].

3aTeM CMeCh HArpeBalOT A0 IOBBILIEHHON TeMmmepaTypbl AJii PacTBOPEHMs LeJIEBOrO
SHAHTUOMEPAa, B TO K€ BpPeMs COXpaHss KPUCTAUIbI pPALlEMUYECKOr0 COEeJUHEHUs
HEpaCTBOPEHHbIMU. B OTHOM BapHaHTe OCYyINECTBJEHHs, CMECh HarpeBaroT O TeMIEepaTypbl OT
npumepHo 30°C npo mpumepno 100°C. B Oonee THNMUYHOM cCiydae, CMEChb HArpeBarOT M0
temrnepatypbl oT mpuMmepHo 30°C no mpumepHo 80°C U BbIAEPXKMBAIOT B TEYEHHUE BPEMEHH,
JOCTATOYHOTO JJisl PacTBOPEHUs LIEJEBOr0 OSHAHTHOMEpPA, B TO JK€ BpeMs COXpaHssd
paLeMHYecKoe COeNMHEHNE B TBEPAOM BHIE. B erme Oojee THIUYHOM cllydae, CMeCh HATPEBAIOT
1o temnepatypsl oT npumepHo 40°C no mpumepno 70°C, ot mpumepHo 50°C no mpumepHO
70°C, nmu ot npumepHo 55°C no npumepso 65°C. B npyrom BapuaHTe OCYLIECTBJIEHHUS, CMECh
HarpeBaroT A0 Temnepatypbl oT npuMmepHo 57°C o npumepHo 63°C U BBIAEPKUBAIOT HY)KHOE
KOJINYECTBO BpeMeHHU. llonydeHHyo cMech 3aTeM (QHIBTPYIOT Il YAaJeHHs TBepHou (assl,
cojieprKalllell HexenaTeIbHOe palleMUYeCKOe COeIUHEHHE.

ITonyueHHbI QUIBTPAT KPUCTAJUIM3YIOT, CHOBa JOBOAS O0BEM pacTBOpa MO
JKEJIATEeJIbHOTO C MCIIOJIb30BAHMEM OTTOHKM W/WJIM N00aBIEHMS JOMOJIHUTENBHOTO KOJIWYECTBA
KPUCTAJUIM3ALMOHHOTO PAacCTBOPUTENS, MOCIENYIOLUIEr0 MEIJIEHHOIO OXJIAXKACHUs A0 HYKHOU
TEMIEPaTypbl AJI MHAYLHUPOBAHMs KPHUCTAUIM3ALMU LIEJIEBOrO 5SHaHTUOMepa. B omHOM
BapUaHTE OCYLIECTBJIEHHs, CMECh OXJAXIAIT 10 TeMmmepaTypbl oT mnpumepHo -10°C no
npumepHo 30°C. B japyrux BapwaHTax OCYINECTBJIEHHUS, CTAAMIO NOOABJICHHUS 3aTPABOYHBIX
KPUCTAJJIOB MPOBOIAT Npu Temrieparype oT npuMmepHo 0°C o npumepno 20°C, OT nmpuUMepHO
0°C nmo mpumepno 15°C, umm ot mpumepno 5°C mo mpumepno 15°C. B apyrom BapuaHTe
OCYILIECTBJIEHHUS, CMECh OXJIAXKAAIOT A0 Temrepatypsl oT npumepHo 7°C mo mpumepno 13°C.
Korma cmech nocTuraer ILeneBOW TeMIEpaTypbl, B HEe MOXKHO [0OaBUTh 3aTPaBOYHBIC
KPUCTAJUJIbl LIEJIEBOTO 3HAHTUOMEPA M BBIAEP)KAaTh HYXKHOE KOJUYEeCTBO BpemeHH. IIpomykt
BBIACNSIOT  (UIBTPOBAHHMEM WM LEHTPUPYTHPOBAHMEM, M  OCAJOK  IPOMBIBAIOT
KPUCTAJUIM3ALMOHHBIM pacTBoputreneM. llomydeHHbI TBepAbli NPOAYKT 3aTeM CylIaT, IMpH
HEOOXOAMMOCTH B BaKyyMe.

B HekoTOpBIX BapuaHTax OCYLIECTBJIEHHUS, MNPOAYKT MOKHO MEpPEeKpHUCTaNIN30BaTh,
UCHOJB3Yysl TOT K€ KPUCTAJUIM3ALMOHHBIN PacTBOPUTENb WM albTEPHATUBHBIN PAacCTBOPUTEID,
IUIs JanbHeHImeil OYuCTKH NpOoAyKTa. MOKHO MPUMEHSTH CIIOCO0, aHAJIOTUYHBIN ONMHMCAHHOMY

BbIIIE, 3a WCKJIIOUYEHHEM TOro, 4Yro He Tpedyercss mnpeaBapuTesbHasl KPHUCTAJUIA3ALIHS



97

HE)XEJaTeJIbHOTO 3HAHTUOMEpPa WJIM paleMHYeCKOro coefauHeHus. B ogHOM BapuaHTe
OCYIIECTBJICHUs,  L€JEBOM  SHAHTUOMEP  H30KCA30JMHOBOTO  COEAMHEHUS  MOJKHO
NEePEeKPHUCTAIIIN30BATh U3 CMECH aln(aTHUECKOro paCTBOPUTENISL U CIIUPTOBOTO pacTBoputens. B
ApyromM BapHaHTe OCYyLIECTBJIEHUS, H30KCa30JMHOBOE COeIMHEHNEe MO>KHO
NepeKpUCTaIN30BaTh U3 cMmecu amudarudeckoro pactBoputenss u  Ci1-Cg¢  cnupToBOro
pactBoputens. B apyroM BapuaHTe OCYILECTBICHHs, H30KCA30JIMHOBOE COEAMHEHHE MOXKHO
NEePEeKPUCTANIN30BaTh W3 CMecH UMKJIoaJkuibHOro pacteoputenss u C1-Ce cnuproBOro
pactBoputens. B npyroMm BapuaHTe OCYIIECTBJIEHHS, H30KCA30JIMHOBOE COEIMHEHHE MOXKHO
NEePEKPHUCTATN30BATh U3 CMECH LIHKJIOTE€KCaH/3TaHOJI.

B onHOM BapmwaHTe OCYyLIECTBJICHUS C MPUMEHEHHEM KOMOHMHAIMHN anr(aTH4eckoro u
CIIUPTOBOTO PaCTBOPUTENS, CMECh, COMEP KALIYI0 TBEPAbIM NMPOAYKT M KPUCTAJIM3AL[MOHHBIH
pacTBOpUTENb, HArpeBalOT AJisl PAaCTBOPEHMsI TBEPAOrO MPOAYKTa, U 3aTeM OXJAKAAT 10
NOJAXOASAIIeNH TeMIepaTyphl [JIs1 BHECEHHsI B pACTBOP 3aTPaBOYHBIX KPUCTAJUIOB MPOAYKTa, MPU
HeoOxomuMocTH. BHeceHne 3aTpaBOYHBIX KPUCTAJUIOB SIBJSIETCS HEOOS3aTENbHBIM, HO MOKET
OKa3aTbCsl JKEJNATENbHBIM IS POPMUPOBAHMS KPUCTAIJIOB LeJeBol (popMbI OOJBIIETO pa3mepa.
B npyrom BapuaHTe OCyILIECTBJIEHHUs], IPOAYKT CHayana pacTBOPSIIOT B PaCTBOPUTENIE, B KOTOPOM
COEAMHEHHUE JIydllle PAacTBOPUMO (HampuMep, B CIUPTOBOM pAaCTBOPUTENE), M OCTAJIbHOM
pacTBOpPUTEND JOOABISIOT MTPH MOBBIIIEHHON TEMIIEPaType.

B opnHOM BapuaHTe OCYyLIECTBJIEHHUS, B KOTOPOM MJil KPUCTAJUIM3AaLUM MPOAYKTa
INPUMEHSAIOT CMEChb  pPAaCTBOPUTENEH, COCTOSLIYI0 U3  CHOUPTOBOTO  PACTBOPHUTENS WU
anuQaTuuecKoro pacTBOPUTENS, MOKHO IPUMEHSTh COOTHOLIEHHEe 00beMOoB npuMepHo ot 1:10
1o 1:99, o6bemMOB crnupTa OTHOCHTEIBHO 00BEMOB anu(aTHUECKOro pacrBopuress. B Oonee
TUMTUYHOM CJIy4ae, MOKHO MPHMEHSTh COOTHOLIEHHE 00BEMOB OT MpUMepHO 1:5 1o mpumepHO
1:40, wnu ot mpumepno 1:5 no mpumepno 1:30, oObeMOB CrupTa OTHOCUTEIBHO OOBEMOB
ann(aTHYECKOro pacTBOpUTeNsa. B Apyrom BapuaHTe OCYINECTBJICHHUS, COOTHOIIEHHE OOBEMOB
CIMPTOBOTO PACTBOPHUTENSI M aTU(PATHYECKOTO PACTBOPUTEINSE B CMECH MOXKET COCTaBJSITh OT
npumepHo 1:5 no npumepno 1:15, ot npumepno 1:8 no npumepno 1:13, nnu ot npumepno 1:10
1o npuMepHo 1:13, 00BEMOB CIUPTa OTHOCHTENBHO OOBEMOB aU(paTUIECKOrO pacTBOpUTENS. B
APYrOM BapHaHTE OCYILIECTBICHHs, COOTHOIIEHHE OOBEMOB CIHUPTOBOTO PACTBOPUTENS U
anu(aTUIecKoro paCTBOPUTENSI B CMECH PACTBOPUTENIEH MOXKET COCTaBJIATh OT mpumepHo 1:10
no npumepHo 1:30, mnu ot npumepHo 1:15 mo mpumepHo 1:25. B ngpyrom BapuaHTe
OCYILECTBIIEHHsI, COOTHOLIEHHE OOBEMOB CIIMPTOBOTO pPACTBOPUTENS U amu(aTUIeCcKOro
PacTBOPUTENSI B CMECH PACTBOPUTEINIEH MOXKET COCTABIIATh MPUMEpPHO 1:20.

KonnuectBo anugparnyeckoro pacTBOPUTENS, NPUMEHSIEMOIro NPU KPUCTAJUIN3ALUH

HM30KCa30JIMHOBBIX COEIUHEHHUM 110 HACTOALIEMY I/1306peTeHI/IIO KaKk 4YaCTb CHCTCMbI
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pacTBOpUTENEl CO CIUPTOBBIM PAaCTBOPUTEIEM, 3aBUCUT TaKXKe OT TOr0, KakOid KOHKPETHO
annpaTHUECKU paCTBOPUTENb UCIIONB3YETCs, U OT MPUPOIbI N30KCA30JIMHOBOTO coennHeHMs. B
OHOM BapHAaHTE OCYIIECTBJICHHUS, KOJMYECTBO aJIM(PaTUUECKOrO pPACTBOPUTENS MOXKET
COCTaBISITh OT TMpuMepHo S5 1o mpumepHo 30 0OBEMOB OTHOCHTENIBHO OOBEMa
NEePEeKPUCTAIIM3YEMOr0 TPOAYKTa WIIM 00beMa MCXOMAHOTO COCOMHEHHs, €CJIU KPHCTAJUIU3YIOT
CBIPOH MpPOAYKT CHHTe3a. B Jpyrux BapuaHTax OCYLIECTBICHHs, MOXHO IPUMEHATb OT
npuMepHO 5 10 mpumepHo 20 00BEMOB ajudaTHUECKOro pacTBopuTels. B Oojee THMUYHOM
cilydae, MOXHO MpPHUMEHSTh OT mpumepHo 10 nmo mpumepno 20 o00beMOB anudaTHHIECKOro
pactBoputens. B ogHOM BapuaHTe OCYINECTBIEHUS, MOKHO NPUMEHATh OT mpumepHo 13 no
npumepHo 16 00BeMOB anr(aTHIeCKOro paCTBOPUTEIIA.

B onHOM BapuaHTe OCyIIECTBJEHHS, CMECh HarpeBaloT A0 TeMIlepaTypbl OT MPUMEPHO
40°C no mpumepHo 70°C myisi pacTBOpEHHS TBEPAOro BeuiecTBa. B Oonee THmMYHOM crydae,
CMeCh HarpeBaroT 10 TemmepaTypsl oT npumepHo 50°C no npumepHo 70°C, unu oT NpUMEpPHO
55°C npo mnpumepno 65°C. B omHOM BapuaHTe OCYINECTBJICHHS, CMECh HarpeBarOT [0
TeMmepatypsl oT npuMepHo 57°C no npumepHo 63°C 115 pacTBOPEHUs TBEPJIOTO BEIECTBA.

ITocne pacTBOpEHHUS TBEPAOTO BELIECTBA MOXKHO JOOABUTD JOMOIHUTEIBHOE KOJHIECTBO
pPacTBOPUTENS IS TOBENEHUSI CMECH A0 TOYKM HACBHIMEHUs] I HEMHOTrO Bbille Hee. OOBIMHO
n00aBISAIOT PaCTBOPUTENb, B KOTOPOM NMPOAYKT XyKe pacTBOpUM. IlonyueHHYIO0 cMech MOXKHO
HEMHOT'O OXJIAZUTh JJIS TOBEJAEHHsI CMECH IO TOUKU HACBILIEHHS, U 3aTe€M IPU HEOOXOIUMOCTH
n00aBIAIOT 3aTPAaBOYHbIE KPUCTAJUIBI LIEJIEBOro dHaHTHOMep. IlomydeHHy0 cMech mocie 3Toro
MEIUIEHHO OXJIUKAAT 10 HEOOXOOUMOI TeMmepaTtypbl U BBIIEPKHMBAIOT HY)KHOE BpEMsL.
ITponykT BBIAENSAIOT (UIBTPOBAHUEM WIN LEHTPU(YTHPOBAHMEM, U 3aT€M IOJy4EHHbIH
NPOAYKT NP HEOOXOAUMOCTH CyIIAT B BAKyyMe.

Temnepatypa, mpu KOTOpOH B CMeCh BHOCAT 3aTPaBOYHbIE KPUCTAJIBI (€CIH 3TO
NPUMEHSIETCS), 3aBHCHT OT HM30KCA30JIMHOBOTO COCOUHEHUS M PACTBOPUTENEH, MPUMEHSEMBIX
IUI KpUCTAJUIM3alli. B ogHOM BapuaHTe OCYILIECTBJIEHUs], BHECEHHE 3aTPaBOYHBIX KPHUCTAJJIOB
B CMeCb NP KPUCTAIIM3ALUHU MPOBOIAT MpHU TeMiiepatype oT npumepHo 10°C no mpumepHO
80°C, mmu ot mpumepHo 20°C mo mpumepno 70°C. B omHOM BapuwaHTe OCYIIECTBIICHHS,
BHECEHHE 3aTPaBOYHBIX KPUCTAJUIOB B CMECH NPU KPUCTAJNIM3ALIMU NTPOBOAAT MPU TEMIlepaType
ot npumepHo 40°C no npumepno 65°C. B npyrux BapuaHTax OCYILECTBJIEHMs, BHECEHHE
3aTPaBOYHBbIX KPUCTA/NIOB B CMECh IPHU KPHUCTAJUIM3AaLMM TMPOBOAAT IpPHU TeMIeparype OT
npuMepHo 45°C no npumepHo 65°C, unu ot npumepHo 50°C no npumepHo 60°C. B ogHOM
BapUaHTE OCYLIECTBJICHUs], B CMECh BHOCAT 3aTPABOYHbIE KPUCTAJJIBI LI€JIEBOTO MPOAYKTA MpPU
temneparype ot mnpumepHo 52°C npo npumepHo 58°C M mepeMeImnBalOT HEOOXOIUMOE

KOJINMYECTBO BpPEMCHU. B OOAHOM BAapHUaHTC OCYLIECTBJICHUSA, CMECb CO BHCCCHHBIMU
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3aTPaBOYHBIMU KPHUCTAJUIAMHU HArpeBarOT IO MeHbIIeH mMepe 30 MUHYT MM IO MEHbLIEH Mepe
OJIUH 4ac.

Ilocne BHeceHus 3aTpaBOYHBIX KPUCTAIJIOB LIEJEBOrO NPOAYKTAa, B HEKOTOPBIX
BapUAHTaX OCYIIECTBJIEHUS CMECh OXJIAKIAIOT A0 MPOMEXYTOUHOH TeMmepaTypsl (Hampumep,
Mexy (PUHAIBHON TeMIlepaTypoil KPHCTAJUIM3AlMUA M TeMIIepaTypOi BHECEHUs 3aTPaBOYHBIX
KPHUCTAJJIOB) U OCTABJISAIOT BblAep:kUBaThCs. [lonydeHHyI0 cMech MOXKHO TakK€ CHOBA HarpeThb
10 TEMIEPATYPbl, OJIM3KON WJIM HECKOJIBKO OoJiee BBICOKOM, YeM TeMIepaTypa, Ipu KOTOPOHl B
CMeCh BHOCST 3aTPaBKy, M 3aT€M MEIJICHHO OXJXKAAIT. DTOT MPOLECC MPOBOIAT AJI TOTO,
yroObl  O0Opa3oBaBINMECS KPUCTAIBI BBIPOCIAH mepen (UHATBHBIM — OXJIAOKISHHEM U
KPUCTAJUIM3ALUEH.

CMech CO BHECEHHBIMU 3aTPAaBOYHBIMH KPUCTAJUIAMHU 3aTeM (PUHAIBHO OXJIAKIAT 0
Oosilee HU3KOH TeMIIepaTyphl IJIsl 3aBEPIISHHS MpoLecca KpucTauu3anui. B onHoM BapuaHTte
OCYIIECTBJIEHUs, CMECb CO BHECEHHBbIMU 3aTPaBOUYHBIMM KpPHUCTAJUIAMU OXJIQXKIAT [0
TeMriepaTypbl Hiwke npumepHo 30°C nmnsa KpuUCTaUIM3aLMMU LEJIEBOro Mpoaykra. B omHOM
BapMaHTE OCYILECTBIEHMs, CMEChb OXJaXAalT 10 TemmoepaTypbl oT mnpumepHo -10°C no
npuMmepHo 30°C. B papyrux BapuaHTax OCYINECTBJEHHs, CTaJAMI0O BHECEHUs 3aTPaBOYHBIX
KPUCTAJIJIOB MPOBOJAT NpU Temreparype oT npuMmepHo 0°C go npumepHo 20°C, OT NpuUMepHO
0°C mo mpumepno 15°C, umu ot nmpumepno 5°C pmo nmpumepno 15°C. B apyrom BapuaHTe
OCYIIECTBJIEHHS], CMECh OXJAXKAAIOT 10 TeMrepatypsl oT npumepHo 7°C no npumepno 13°C. B
APYrOM BapuaHTE OCYIIECTBJIEHHUS, CMEChb CO BHECEHHBIMU 3aTPAaBOYHBIMU KpPUCTAJIAMU
OXJIAXJAIOT 10 TeMmepatypbl Huxke npumepHo 20°C wmnm Hwxke npumepHo 15°C wu
BBIIEP’)KUBAIOT U1 3aBEPLICHMs]  KpUCTadau3auuu  npoaykra. Ilomyuennyro — cmech
BBIICPKMBAIOT, M 3aTe€M  TBEPAbIH  OCANOK  OTHESIIOT  (UIBTPOBAHUEM  HIIU
nentpudyrupoanuem. IIponykT cymar, He0Os3aTEIbHO B BAKyyMe, MOJTy4asi LIEJIeBOIH MPOAYKT.

KBanmuduimpoBaHHBIM CIIEUAINCTAM B TaHHOH obnactu OyneT MOHSTHO, YTO CKOPOCTh
OXJIAKAEHHs] OUeHb Ba)KHA B Mpoliecce KpucTamauszauuu. Ecinyu ckopocTh OXJaXIeHUsl CIUILIKOM
OosbLIasi, pacTBOPUMOCTb COENUHEHHsI B PAacTBOpUTENie OyIeT MajgaTh CIHMIIKOM OBICTPO, U
KPHCTAJIBI HE CMOTYT PAacTH U JaTh MPOAYKT B LIEIEBOH KPUCTAIIIMUECKOH POpMe U C HY KHBIM
Ka4eCTBOM. B HEKOTOpPBIX BapHaHTaX OCYIIECTBJEHUs, KPUCTANIN3YEMYIO CMECh OXJIAKAAIOT CO
ckopocThio npuMepHo oT 20°C/yac no 1°C/dac, uToOBI KPUCTAIUIBI LEIEBOTO MPOAYKTA MOTIIN
pPacTH ¢ MOIXOASIIEH CKOPOCTBIO, FAPAHTHUPYSI YUCTOTY Npoaykra. B Oonee TunmudHoM citydae,
KPHUCTAUTU3YEMYI0 CMECh OXJIAKAAIOT CO CKOPOCThIO mpuMepHO ot 15°C/gac no 1°C/uac, wmm
npumepHO oT 10°C/uac no 5°C/gac. B omHOM BapuaHTe OCYIIECTBJICHHS, KPHCTAJUIA3YEMYIO
CMeCh OXJIAXKIIAIOT 10 LIEJIEBOM TEMIIEPaTyPhl CO CKOPOCThIO nmpuMepHo oT 8°C/yac no 3°C/uac.

IIponyxT cywaT mpu TemrmepaType NPUMEpPHO OT KOMHATHOHN Temnepatypel no 80°C,
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HeoOs3aTeNlbHO B BakyyMe. B npyrux BapHaHTax OCYINECTBJICHHUS, MPOAYKT CyLIaT MpU
temrieparype ot npumepHo 30°C mo mpumepno 70°C, HeobOsi3aTenpbHO B BakyyMme. B mpyrux
BapMaHTaX OCYILIECTBJICHUs, IPOAYKT CyLIaT MpHU Temreparype oT npuMmepHo 40°C 1o npuMepHO
60°C, HeoOs3aTeNbHO B BakyyMe. B OnHOM BapuaHTe OCYIIECTBJIEHHUS, NMPOAYKT CyIIaT MpHU
Temrneparype ot npumepHo 45°C no npumepHo 55°C, HeoOs3aTeNnbHO B BaKyyMe.

B npyroMm BapuaHTe OCYILIECTBJICHMs, CBIPOH MHPOAYKT MOXKHO O4YMIIATh METOIOM
xpomarorpaduu ANl TOJYyYEeHUS YHCTOrO MpoAyKTa. MeToAbl OYUCTKH C NpPUMEHEHHUEM
XUPAJTbHBIX HEMOJBMKHBIX (Pa3 XOpoLIO M3BECTHBI B JaHHOW obmactu. Hampumep, nenesoii
SHAHTHOMEP CoenuHeHusi, umerero ¢opmyny (I), MOXHO BBIIENUTH C NPUMEHEHUEM
npenapatusHoii BOXKX ¢ xupanpHOl HemomsuskHOM (a3oii, Takoil kak kononka Chiralpak® AD.
Jlpyrue XupajbHble KOJOHKH W XpOMAaTorpaduyeckre METOIbl XOpPOIIO W3BECTHBI B JAHHOH
obnacrtu.

B oxgHOM BapuaHTe OCYIIECTBIEHHS HACTOSALIETO N300PETEHHSI, XUPAJIbHbBIA KaTaIHN3aTop
MeskgaszHoro mnepeHoca, umeroumuii ¢opmyny (Illa) wmm (IIIb), MOXHO NPHUCOENUHATH K
MOJIMMEPHOH MOAJIOKKE, TaK YTO KAaTaJU3aTOP MOXKHO JIETKO BBIAENUTH U3 PEAKLMOHHON CMecU
U HuCmoyib3oBaTh moBTOpHO. Karamusarop, umeromuii gopmyny (Illa) wmm (IIIb), moxHO
MPUCOEAUHATD K MOAXOASIIEMY MOJUMEPY MO HECKOJIbKUM TOUKaM, BKJIFOUasi TOUKU B apUJIbHON
UM rerepoapuibHOu rpynmne R, B rpynne W niayM B XMHOJIMHOBOU IPyMIe, KaK MOKA3aHO HUXKE

s popmyasl (Ia-13):

(Illa-13)

Karanusatop MOXXHO MNPUCOEAUHATb K MOAXOASINEH NOJUMEPHON MOMJIOXKKE IO
3aMeIIeHHON (PEeHMIIbHON TpyIIe, HApUMep, PeakLuueil MMIpOKCHIBHOW TPYIIBl B UCXOTHOM
KaTanuzaTope ¢ saekTpodusoM. Jpyrue crocoObl NPUCOSAMHEHUS KaTalIN3aTopa BKIIOYAIOT,
HanpuMep, pPEeakLUHI0 XWHUHOBOTO Karanau3aropa, B KortopoM W mperncrasisier coOoi

BUHWIBHYIO TPYNIy, MO MEXaHU3My OJIeHHOBOTO MeTaTe3uca WM JAPYTMMH METOIaMH, B
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KOTOPBIX 33/1€HCTBOBAHA PEAKIIHOHHAS CITOCOOHOCTh BUHMIJIBHON TPYIIIIBL

B npyrom BapuaHTe OCYLIECTBICHMs, KaTajJH3aTOpP MOXHO TPHCOENUHATh K
NOAXONALIEMY IOJIMMEPY IO XHMHOJWHOBOH TIpyMmIe TOCPEACTBOM 3allUThl CBOOOIHOM
T'UAPOKCHIIBHON TPYIIIBL, IEMETUINPOBAHUS U aJIKWINPOBAHUS C IPUCOEIMHEHUEM K ITOJIUMEPY .

B Hacrosimmem onucaHuu U B popMyIie H300pETEHHs TaKHe TEPMUHBI, KaK «CONEPIKHTY,
«comep Kalui», «UMEIOIIUi» M TOMy MNOJOOHbIE, MMEIOT 3HAYEHMs, NPEANUCAHHBIE UM B
ITatentHoM 3akoHopmarenbcTBe CIIIA, T.e. MOryT O3Ha4aTh «BKJIIOYAET» «BKIIOYAs» U TOMY
NOJOOHBIE, TEPMUHBI «COCTOUT TJIABHBIM O0OpPa3OM M3» U «COCTOSIIHUI TJIaBHBIM OOpa3oM H3»
TaKXKe UMEIOT 3HaYeHHE, MPEIIMUCAHHOE B MATEHTHOM 3aKOHOMNATENbCTBE, M JIaHHBIE TEPMHUHBI
SBJISTEOTCSI HE HCKJIIOYAIOIIMMH, JOMYCKash MPHUCYTCTBUE OOJBINETO, YeM MEepevYHCIeHO, MpHU
YCIIOBHH, YTO OCHOBHBIC WJIM HOBBIE XapPAaKTEPUCTHKHU TOTO, YTO MEPEUUCIICHO, HE MEHSIOTCS
BCJIEZICTBHE TIPUCYTCTBHSI OOJIBIIETrO, YeM MEePEUUCIIEHO, HO UCKIIIOYasi BAPUAHTHI, U3BECTHBIC B
NPEAIIECTBYIOIIEM YPOBHE TEXHHUKH.

Crnenyer Takke OTMETHUTh, YTO B HACTOSIIEM OIUCAHMU U B (opMyJie H300peTeHHUs
COEAMHEHUSI TI0 HACTOSIIEMY H300PETEHHIO BKJFOUAIOT BCE CTEPEOU3OMEPhI U KPUCTAIUTMYECKHE
¢dopMBbI (KOTOpBIE BKIFOYAOT THAPATHPOBAHHBbIE (POpMBI, rmonumMopdHbe GopMbl 1 amopdHbIE
¢dbopmbI).

Onpenenenus

IIpuMeHsiemMble B HACTOSIIEM TEKCTE TEPMUHBI UMEIOT OOIIENPUHATOE B JAHHOM obnacTu
3HAaYeHHUe, eCIU He yka3zaHo uHoe. OpraHuueckue (parMeHThbl, YKa3aHHbIE B OIpPEENCHHIX
HepeMeHHbIX, NpUCyTCTByoUMXx B @opmyne (I), SBIAIOTCS — Kak TEPMHH «TaJIOTEH» —
coOupaTeNnbHBIMH TEPMUHAMHU JUIS CIIUCKOB OTHENbHBIX wieHOB rpymm. IlpucraBka Cp-Cm B
KaXKJIOM CJTy4ae YKa3bIBaeT BO3MOKHOE YHCJIO aTOMOB YIJIEPOAA B TPYIIIE.

TepMuH ‘“kMBOTHOE” TPUMEHSETCSI B HACTOSIIEM TEKCTe ISl BKJIIOUEHUS BCEX
MJIEKONTUTAOLINX, MITUL M PBIO, a TAKXKE BKJIFOYAET BCEX MO3BOHOYHBIX *KMBOTHBIX. JKHBOTHBIE
BKJIFOYAIOT (HO HE OTPAaHMYMBAIOTCS TOJBKO MMH) KOIIEK, COOaK, KPYIHBIA POraThlii CKOT, Kyp,
KOPOB, OJICHEH, KO3, JIOLIael, jJaM, CBUHEH, oBell U sikoB. OHM TakKe BKIIOYAIOT OTIAEIbHOE
JKHBOTHOE Ha BCEX CTAAMAX PA3BHUTHS, BKJIIOUYAs SMOPUOHAIBHYIO U BHYTPUYTPOOHYIO cTanuu. B
HEKOTOPBIX BAPHAHTAX OCYIIECTBIEHHS, «KHBOTHOE» O3HAYAET JKUBOTHBIX, HE SIBJISFOLINXCS
JFOJTbMHU.

Tepmun “anmudarndeckuil pacTBOPUTENDL , TIPU HUCMOJIB30BAHUN B HACTOSLIEM TEKCTE,
O3HA4YaeT PacTBOPUTEINH, COCTOSLINE U3 JINHEHHBIX, PA3BETBICHHBIX, IUKINIECKUX, IEPBUYHBIX,
BTOPHYHBIX WJIM TPETUYHBIX YIIIEBOAOPOAOB. PacipocTpaHeHHbIe anudaTuieckue pacTBOPUTEIH
BKJIFOYAIOT (HO HE OrPaHUYMBAIOTCS TOJILKO UMH) IEHTAH, MeKCaH, IeNTaH, OKTaH, UKJIONEHTaH,

OUKJIOI'CKCaH, M T.II., U HX CMECh. HpI/I HUCIOJIb30BAHUN B HACTOALIEM TEKCTEC, TCPMUH
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“anndaTHUeCKUil PacTBOPUTENH  HE BKJIOYAET APOMATUYECKUE PACTBOPHUTENH, TaKHE Kak
TOJyOJL.

TepMun “apoMaTuyeckuil pacTBOPUTENDb , MPU MCIONb30BAHUU B HACTOSILEM TEKCTE,
O3HA4YaeT PACTBOPUTENH, COCTOSIINE U3 YIIIEBOAOPOAHBIX MOJEKYJ, UMEIOIINX apOMAaTHUYECKUI
XapakTep, HeoOs3aTeNbHO 3aMeIleHHbIe TrajoreHamMu. PacnpocTpaHEeHHbIE apOMaTUYECKHe
PAaCTBOPUTENH BKJIOYAIOT (HO HE OrPaHHMYUBAIOTCS TOJBKO UMH), O€H30JI, TOJIYOJI, O-KCHIION, #1-
KCUJION WM uX cMmech (kcuon), (GropOeH30s, XJIOpOEH30J, O-TuXJOpOEH30J, aHHM30J |
ME3HUTHJICH, U UX CMECh.

TepmuH “ankun” OTHOCUTCS K HACHILIIEHHBIM JIMHEHHBIM, Pa3BETBJIICHHBIM, TIEPBUYHBIM,
BTOPUYHBIM UJIM TPETUUYHBIM YIJI€BOAOPOAM, BKIIKOYAs YIJIEBOAOPOABL, conepxkaiue ot 1 go 20
aToMOB. B HEKOTOpBIX BapHaHTaX OCYINECTBJICHUs, alKWIbHbIC rpymmbl BKIIOYAOT C1-Ciz, Ci-
C1o, C1-Cg, C1-Cs mmu C1-C4 anxunbable rpynmsl [Ipumepst Ci-Cio aNKuioB BKIIOYAOT (HO HE
OTPaHUYUBAKOTCS TOJBKO MMH) METHJI, STWI, Iponit, 1-meTwidTu, OyTui, 1-mertuanponu, 2-
metmnporwt, 1,1-muMeTwsTun, nmeHTwt, 1-metunOyTwn, 2-MeTunOyTu, 3-metunoyTui, 2,2-
JUMeTUInponwi, 1-stuwinponui, rekcun, 1,l-numerunnponun, 1,2-mumerunnponun, 1-
METHJINIEHTIUI, 2-METHJIMEHTI, 3-MEeTWINEHTWI, 4-meTwineHtuwt, 1, 1-mumermnOytun, 1,2-
aumetunoy T, 1,3-numetunOy T, 2,2-muMeTiiOy T, 2,3 -TuMeTiioy T, 3,3-1uMeTHII0y THIL,
l-stunbytun, 2-stwnbytun, 1,1,2-rpumermwmmnport, 1,2, 2-rpumerwmnpornuy,  1-3Twi-1-
METUJINPOIU, 1-3TU-2-METUINPOINUJ, TeNTWI, OKTHI, 2-3THITEKCWI, HOHWJI U AELWI, U UX
uzomepbl. C1-Cs-ankuin O3HauaeT, HampuMep, METWJ, 3TWJ, mponwi, 1-merwmdTmi, Oytuni, 1-
METHJIPONWI, 2-METUINPONUI Wi 1,1-aumMerunstun.

[Muknuueckue ajKWIbHbIE TPYIIBbl WINM “LUKIOAJIKWI’, KOTOpPble BXOAAT B TEPMHH
«aJKWJI», BKIOYAOT rpynmnbl ¢ 3-10 atomaMu yriepona, CoAaepsKallue OJUH WU HECKOJIbKO
KOHJEHCUPOBAHHBIX IIUKJIOB. B HEKOTOPBIX BapHaHTaX OCYLIECTBIICHHS, LHKJIOAJKWIbHbIE
rpynmbl BKIHOYaOT C4-C7 unmu Cs3-Cs mUKIMYECKUe anKuibHbIe rpymnmbl. Heorpanumuusaromye
NpUMEPhbl  IUKJIOAJKUJIBHBIX TPy BKJIKOYAKOT aJaMaHTHJI, LHUKJIOMPOIIWI, UKIOOYTHIL,
LUKJIONEHTUJI, IUKJIOTEKCUJI, [TUKJIOTENTUJI, [IUKJIOOKTHII U T.11.

TepMuHpl, BKIOUAKOLME TEPMHMH “alKUI’, Takue Kak ‘“aJKWILUKIOAIKUT ,
“LUKJIOATKUJIANKIT , “alKUJIAMUHO-TPYTNa” WK “AUATKAJIAMUHO-TPyNNa” CIEAyeT MOHUMATh,
KaK COep Kalie aJKUIbHYIO TPYIIY, ONPEAeNeHHe KOTOPOU TaHO BBILIE, CBSI3AHHYIO C APYTrou
(YHKIIMOHATBPHOU TPYIIMION, TAe YKa3aHHAs TPyIa CBs3aHA C OCTAJIBHOW YaCThIO COSTUHEHHUSI
4yepe3 MOCIEAHIO W3 TEPEYUCIIEHHBIX TPYII, Kak OyJeT TMOHSTHO KBATH()UIMPOBAHHOMY
CHEIHAJTUCTY B JAHHOH O0JIacTH.

TepMHUH «anKeHWI» OTHOCHUTCS K JIMHEWHBIM U Pa3BETBJIEHHBIM YIJIEPOAHBIM LETISAM,

CoZiepsKalllUM 10 MEHbIIEeH Mepe OAHY YINIEPOA-YIJIEPOJHYIO ABOMHYIO CBs3b. B HEKOTOpPBIX
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BApUAHTaX OCYLIECTBJEHUS, AJKEHWIbHbIC TPyMIbl MOTryT BKJIOUaTh (C2-Cyo amKeHUJIbHbIE
rpynnsl. B apyrux BapuaHTax OCylIeCTBIEeHUs, «ankeHu» BKIodaeT C2-Ciz, C2-Cio, C2-Cs, Ca-
Cs unmu C»-C4 ankeHwIbHblE TPymmbl. B OnHOM BapuaHTe ajKeHUsa, YUCIO JBOWHBIX CBs3EH
cocTasiisAeT 1-3, B IpyroM BapuaHTE aJKEHUJIA YUCJIO IBOMHBIX CBA3EH PABHO OAHOMY WJIH ABYM.
Jlpyrue xonuuecTBa IBOWHBIX CBSI3€H YIJIepOA-yIJEpOa M aTOMOB yIJIepOAa TAaKKe BXOHAT B
OTpeneNeHne JaHHOTO TEPMHHA, B 3aBHCUMOCTH OT PACIONIOKEHHUST AIKEHIJIBHOTO (pparmMeHTa B
moJiekyie. “Cr-Cio-aaKeHuIbHbIE” TPYIIbI MOTYT COAEpPsKaTh OOJbIE OJHOM MBOMNHON CBS3H B
uenu. [TpuMepsl BKIIIOYAIOT (HO HE OrPAaHUYMBAKOTCS TOJBKO WUMH) ITEHWJ, |-TiponeHwnt, 2-
nponeHw, 1-metun-steHun, 1-Oyrenwun, 2-0ytenwn, 3-0yteHu, 1-meTni-1-nponeHun, 2-MeTui-
l-nponenun, 1-MeTun-2-nponeHus, 2-MeTWiI-2-MPONeHu;, |-meHTeHwn, 2-neHTeHw1, 3-
neHTeHws, 4-neHteHwi, |-metwi-1-Oytenmn, 2-metwn-1-Oytenun, 3-metwn-1-Oytenun, 1-
MeTUI-2-0yTeHm, 2-MeTHi-2-0yTeHun, 3-MeTmia-2-OyteHwn, 1-merun-3-OyTeHun, 2-MeT-3-
Oytenwn, 3-merun-3-Oyrenwn, 1,1-gumerwn-2-nponeHwn, 1,2-aumerun-1-nponenwn, 1,2-
OUMETUI-2-TIponeHus1, 1-3Tuin-1-nponenwn, 1-3tun-2-nponeHusi, 1-rekceHus, 2-rekceHuni, 3-
rekCeHwN, 4-TeKCeHus, S-rekceHun, |-metun-l-nentenun, 2-meTun-l-nieHTeHun, 3-mMeTwi-1-
neHTeHun, 4-metui-1-neHTeHus, 1-MeTUNn-2-neHTeHu1, 2-MeTUJ-2-TIeHTEHWN, 3-MEeTHUI-2-
NMEeHTEeHWN, 4-MeTUJI-2-TIEHTeHWJ, |-MEeTUN-3-MIEHTeHWI, 2-METUJ-3-TIeHTEeHWN, 3-MEeTUI-3-
NMeHTeHWN, 4-MeTU-3-NeHTeHW), |-MeTUN-4-nmeHTeHuw1, 2-MeTUul-4-TeHTeHWN, 3-MeTU-4-
neHreHws, 4-metmwin-4-nenteHwi, 1, 1-mumerun-2-0ytenun, 1,1-gumerun-3-Oyrenwn, 1,2-
numetui-1-0yrenwn,  1,2-numernn-2-Oyrenun,  1,2-gumermn-3-Oyrenwn,  1,3-aumernn-1-
Ooyrenun, 1,3-gumerwn-2-Oytenun, 1,3-mumernn-3-Oytenun, 2,2-mumerun-3-Oytenwmn, 2,3-
aumetwi-1-Oytennn,  2,3-mumerun-2-OyteHun,  2,3-numern-3-Oytenwn,  3,3-mumerwni-1-
Oyrtenun, 3,3-qumerun-2-Oytenun, 1-atun-1-Oyrenun, 1-a3tun-2-0yrenwn, 1-atun-3-0yteHun, 2-
aTui-1-0ytenun, 2-3Tun-2-0yteHun, 2-3Tun-3-0yrenun, 1,1,2-tpumerni-2-nponenun, 1-3Tun-1-
METUJI-2-IPONEeHU, 1-3Tun-2-MeTui-1-nponenun u 1-3Tuin-2-MeTusn-2-nporneHunt.

TepMuH «anKUHUD OTHOCHUTCS K JIMHEHHBIM M PA3BETBJICHHBIM YTIJIEPOIHBIM LICTISIM,
COAEpIKAIIUM MO MEHBbIIEH Mepe OJHY YyINIEPOA-YIJIEPOAHYK) TPOMHYIO CBs3b. B ogHOM
BAPUAHTE AJIKWHWJIA, YUCJIO TPOWHBIX CBsA3€H COCTaBisieT 1-3; B APyroM BapuaHTE AJIKWHUIIA
YUCJIO TPOWHBIX CBSI3€M PaBHO OJHOMY WJIU ABYM. B HEKOTOpBIX BapuUaHTAaX OCYLIECTBJICHHUS,
aNKUHUJIbHBIE rpynmbl BKIOYAOT Cr-Cyo ankuHuibHble rpynmbl. B apyrux BapuaHTax
OCYLIECTBJIEHUS, AKUHWIbHBIE rpymribl MOTyT BKIHOYaTh C2-Ci2, C2-Cio, C2-Cg, C2-Cs mm Cz-
C4 anxuHunbHblE rpynmnbl. Jlpyrue koandecTBa TPOMHBIX CBsi3el YIJIepOA-yIJIEpOA U aTOMOB
yIJIeposia TaKXKe BXOASAT B OMpeNeSieHHue NaHHOTO TEPMHMHA, B 3aBUCUMOCTH OT PACIOJIOKEHUS
ankuHWIbHOTO (pparmenta B MosekyJie. “Cr-Cro-aIKUHIIT TPU HCIOJIB30BAHHH B HACTOSIIEM

TEKCTE€ OTHOCHUTCSI K JIMHEMHBIM WU Pa3BE€TBJICHHBIM HCHACBIICHHBIM YIJICBOAOPOAHBIM
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rpynmnam, conpepskamum ot 2 1o 10 atomoB yriepoaa U coaep:kaliuM M0 MEHbLIEH Mepe OAHY
TPOIHYIO CBSA3b, TAKMM KaK STHHWJ, Tporn-1-uH-1-un, npon-2-us-1-un, H-0yT-1-u8-1-n1, H-0yT-
1-un-3-un, H-OyT-1-uH-4-un, H-OyT-2-UH-1-W1, H-IeHT-1-uH-1-wn, H-nieHT-1-uH-3-11, H-neHT-1-
UH-4-Uj, H-NeHT-1-uH-5-un, H-neHT-2-uH-1-un, H-NeHT-2-uH-4-uja, H-TeHT-2-uH-5-uu, 3-
mMeTmnOyT-1-uH-3-un, 3-metunOyT-1-uH-4-un, H-rexc-1-uH-1-un, H-rexc-1-uH-3-mi, H-rekc-1-
UH-4-11, H-TeKC-1-uH-5-uj, H-rekc-1-uH-6-un, H-rekc-2-uH-1-un, H-Tekc-2-uH-4-uj, H-TeKC-2-
WH-5-UJI, H-TeKC-2-UH-O0-UJI, H-TeKC-3-MH-1-MJI, H-rekc-3-uH-2-uji, 3-MeTwineHT-1-un-1-un, 3-
METHJIIEeHT- | -uH-3-un, 3-MeTunnenT-1-uH-4-un, 3-meTunneHT-1-ua-5-un, 4-meTunnexT-1-un-1-
W, 4-MeTUITeHT-2-UH-4-1j1 Ui 4-MEeTUJITIeHT-2-UH-5-1JT U T.11.

TepmuH “ranoreHankul” OTHOCUTCS K aJKHJIBHON TPYTITIE, ONpeaeIeHrne KOTOPOi JaHO B
HACTOSIIIIEM TEKCTE, KOTOpasi 3aMelleHa OHUM MM OoJbliie atoMamu rajoreHa. Hanpumep, Ci-
Cs-rayjoreHas KU BKJIFOYAaeT (HO HE OTPAaHUYMBAETCS TOJBKO HMH) XJOPMETHJ, OpOMMETHI,
IUXJIOPMETHII, TPUXJOpMETWI, (Gropmerws, nupTopMmeTuy, Tpudropmerun, XjaopdropmeTu,
nuxjiopdropmert, xjopaudropmerun, 1-xmopatwi, 1-Opomatun, 1-dpropstun, 2-GpTopaTH,
2.2-mudropatan, 2,2, 2-tpudTopatin, 2-xjop-2-¢propatui, 2-xyop-2,2-mudropatun, 2,2-
auxjop-2-GpTopaTui, 2,2,2-TpUXJIOPITHI, MTEHTAQTOPITHI U T.II.

TepMmuH “rajoreHajkeHU OTHOCUTCS K AJKEHUJIbHOW TPYIINE, ONpeAeieHHe KOTOPOH
JIaHO B HACTOSIIIIEM TEKCTEe, KOTOpasi 3aMelleHa OJJHUM WJIA OOJIbIIe aTOMAaMHU TaJIoTeHa.

TepMuH “rajloreHaIKUHUI OTHOCHUTCS K QJKUHUJIBHOM TpYIIe, ONpeaesieHre KOTOpOi
JaHO B HACTOSIIIIEM TEKCTEe, KOTOpasi 3aMelleHa OJJHUM WA OOJIbIIe aTOMAaMU rajloreHa.

Tepmun “ankokcu” OTHOCUTCS K rpymme ankuia-O-, Thae aJkuil UMeeT YKa3aHHOE BbIIe
3HaueHHe. AHAJOTHYHO, TEPMUHBI “QJIKEHWIOKCHU , “aJKUHUIOKCH , “TaJlOT€HaJIKOKCH
“rajJJoreHaJIKEHUJIOKCH , “TaJIONeHAJIKUHUIIOKCH , “IMKJIOAJKOKCH , “IUKIOAIKEHUJIOKCH
“raJIOreHIUKJIOANKOKCH | “TaJOTeHIUKIIOAJIKEHUJIOKCH OTHOCSTCS K rpynmnam ainkeHui-O-,
ankuHmi-O-, ranoreHankuia-O-, rajoreHankeHun-O-, rajgoreHankuHuiI-O-, LUKIoanKui-O-,
IUKJI0ANKeHUI-O-, rajoreHIuKIoankmi-0- 1 rajJoreHurkIoankeHun-0O-, COOTBETCTBEHHO, TTIe
AJKEHWJ, AaJKWHWJ, TaJIOTCHAJNKWI, TaJOr€HAJKEeHII, TaJOr€HAJIKUHWI,  LUKJIOAJIKUI,
LUKJIOAJKEHUJI, TaJOTEHIUKIOANKII W TaJOTCHLUHMKJIOAJKEHI HWMEIOT YKa3aHHBIC BBIIIE
3HaueHus. [Tpumepsl C1-Cs-aaKOKCH BKITIOUAIOT (HO HE OTrPaHUYHBAOTCS TOJBKO UMH) METOKCH,
stokcn, C;Hs-CH»O-, (CH3)CHO-, #-0ytokcu, CyHs-CH(CH3)O-, (CH3)2CH-CH>O-,
(CH3):CO-, H-nenrokcw, 1-meTwnOyToKcH, 2-MeTWIOyTOKCH, 3-meTwiOytokcw, 1,1-
JUMETUINPOINOKCH,  1,2-TUMETUIINPONOKCH, 2,2-TUMETHI-NPONOKCH, |-3TUINPONOKCH, H-
TE€KCOKCH, |-METUJIMEHTOKCH, 2-METUNIMNEHTOKCHU, 3-METUJINEHTOKCH, 4-METHJNeHTOKCH, 1,1-
aumetunoyTokcyu, 1,2-mumermnOytokcy, 1,3-numerunOytokcn, 2,2-nuMeTunOyTokcH, 2,3-

OUMETHIIOYTOKCH, 3,3-nuMeTundyTOKCH, 1-3TunbyTokcw, 2-5TUI0yTOKCH, 1,1,2-
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TPUMETUIIIIPOIIOKCH, 1,2,2-TpUMETUIIPONIOKCH, I-5THn-1-mMeTunnponokcy, 1-5THn-2-
METHJIIIPOTIOKCH U T.II.

TepMuH “ankunTuo” OTHOCUTCS K TPYIIE alKUJI-S-, TA€ KW UMEET YKAa3aHHOE BbILIE
3Ha4YeHHE. AHAJOTMYHO, TEPMUHBI “TaJON€HAJIKUATHO , “HUKJIOAJKUITHO U T.I. OTHOCSTCS K
IPyINaM TrajJoreHaJKuI-S- U ILUKJIOAJIKWI-S-, TA€ TaJOreHaJKWl W LUKIOAJKII HMEIT
YKa3aHHbIE BBILIEC 3HAUYCHUS.

Tepmun “ankuicyiabPuHun’ otHOcUTCA K rpymme ankui-S(O)-, rme ankuwin uMmeer
yKa3aHHOE BBIIIE 3HAYCHHE. AHAJOTMYHO, TEPMHH ‘‘TaJOT€HAJKIICYJIbQUHHI OTHOCHTCS K
rpymme rajgoreHankuia-S(0)-, rae raloreHaaKuI UMeeT YKa3aHHOE BbIIIE 3HAUEHHE.

Tepmun “ankuncynbdonmn’ otHocuTcss K rpymme ankuia-S(O)-, rae ankmi uMeer
yKa3aHHOE BBILIE 3HAYCHHE. AHAJOTMYHO, TEPMHH TaJOTCHAJIKWICYJIb(OHUT OTHOCHTCS K
rpymme rajgoreHankuia-S(0)z-, e raJoreHaNKII IMEeT yKa3aHHOE BhILIE 3HAYCHHE.

TepMuHBl «alKUJIAMUHO» M AUAIKUJIAMUHO» OTHOCATCA K rpynnam ankuin-NH- u
(ankmn)2N-, r©Oe ankul WMeeT YKa3aHHOE Bblle 3HAaueHHe. AHAJIOTHYHO, TEPMHUH
“rajJoreHajKWIaMUHO  OTHOCHUTCA K rpymne ranoreHankui-NH-, rae ramoreHankun umMeer
yKa3aHHOE BBILIE 3HAUEHUE.

Tepmunbl  “ankunkapOoOHHMT,  “aJKOKCUKapOOHWI,  “ajKWIaMHHOKapOOHWI U
“ muankmwiaMuHOKapOoHuT” otHOcsATCsl K rpynmnaMm aiakmwi-C(O)-, ankokcu-C(O)-, ankumaMuHO-

C(0)- u muankunamuao-C(O)-, roe anmkui, ajdKOKCH, aJKWJIAMUHO U JHUAJKUIAMHHO HMEIOT

yKa3aHHbIE  BBIIIE  3HAYEHUs.  AHAJIOTMYHO, TEPMUHBI  ‘‘TaJOreHATKUIKapOOHWI”,
“rayoreHaJIKOKCUKapOOHMIT “rajoreHaJIKMIaMHHOKapOOHMIT 1
“ IUTaJIOTeHAJTKUTAMHUHOKAPOOHMIT OTHOCSTCS K rpynmnam ranoreHankmi-C(O)-,

rajoreHankokcu-C(0)-, ranoreHankunamuao-C(O)- wu  aurajorenankuiamMuHo-C(O)-, e
rajloOr€HaNKII, TaJIOTEHAJKOKCH, TaJIOr€HANKHJIAMUHO ¢ JWTajJOreHaJKUJIAMHUHO HMEIOT
YKa3aHHbIE BBILIE 3HAYECHUSI.

TepMuH “aprir” OTHOCHTCS K OJTHOBAJIEHTHOW KapOOLMKINYECKOU TPYIIe, COAep Kalen
oT 6 1o 14 aroMmoB yriepona, UMEKIIEd OAWH LUK WM HECKOJbKO KOHAEHCHUPOBAHHBIX
IIUKJIOB. B HEKOTOpBIX BapWaHTaX OCYIIECTBIEHUs, apuiibHble rpymnmbl BKIHOYAOT Cs-Cio
apWJIbHBIE TPYTIBL. APUJIbHBIE TPYIIITBI BKIFOYAIOT (HO HE OTPAHIMYUBAIOTCS TOJBKO UMH) (hEeHUI,
oudenun, HapTHn, TerparuapoHadTII, (EHUIIUKIONPONII U WHAAHUI. APUIIbHBIE TPYIIIbI
MOTYT OBITh HE3aMEINEHHbIMH WM ObITh 3aMEIIeHbl ONHUM WIH 0Ojiee 3aMeCTUTEISIMH,
BBIOPAHHBIMH U3 CJICIYIOMINX: aTOM rajJioreHa, HHaHO-TPyTa, HUTPO-TPYIIa, THAPOKCU-TPYIIA,
MEpPKaNTO-TPYINa, aMHHO-TPYIINA, AJKWI, AJKeHWJ, AJKUHWI, IUKJIOAJIKUJ, LHUKIOATKESHUJ,
raJIOr€HAJIKIII, TaJIOT€HAIKEHUJI, TaJIOT€HAIKUHWI, TAJIOTN€HIIUKIIOANKIII, TaJOTe€HIIUKIIOATKEHU,

AJIKOKCU-T'pYyIIIa, AJIKCHUJIOKCU-TPYIIIIA, AJIKUHUJIOKCU-T'PYyTIIA, raJJOr€HaJIKOKCHU-TPYyIIIaA,
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raJJOTCHAJIKCHUJIOKCU-TPYIIIIA, raJJOTCHAJIKMHUJIOKCU-TPYIIIIA, HUKJIIOAJIKOKCHU-TPYIIIIA,
HUKJITOAJIKECHUJIOKCU-TPYIIIA, raJJIOTCHUUKIIOAJIKOKCU-T'PYIIIIA, raJJOr¢HIIMKJIOAJIKCHHUIIOKCH -
rpyiia, AJKUJIITUO-TPYIIIIA, raJIOTCHAJKUJITUO-TPYIIIA, HUKJIOAJIKUIITUO-TPYIIIIA,

raJoreHUUKIIOANKIITHO-TPYIINA, alKWICYIbQUHII, ATKEHIICYIb(PUHII, AJKHHUI-CYJIb(UHII,
raJIOreHAIIKIIICY Tb()UHILI, rajloreHaJKEeHUICY Ib(PUHUIL, raJioreHa KHHUICY Tb()UHIL,
ANKWICYIb(GOHUI,  ANKEHWICYJb(GOHMI,  AJKUHWICYJIb(OHWI,  TajJOreHANKUI-CYJIb()OHIII,
rajoreHaJIKeHUICY Ib(QOHHI, raJoreHaIKMHUIICY Ib(OHUII, ANKUJIAMUHO-TPYTIIA,
AJNIKEHWJIAMUHO-TPYIINA, ATKUHUJIAMUHO-TPYIINA, TU(aJIKHI)aMUHO-TPyINa, An(aJIKeHUIT)-aMUHO-
rpymmna, au(aJIKHHII)aMAHO-TPYIINA HITH TPUATKHIJICHIINIL.

TepMuH “apankun’” OTHOCHUTCS K apWJIBHOI TIpyMie, KOTopas CBsi3aHAa C OCTaJbHOMN
YaCThIO COEAMHEHUs Yepe3 TUPAAUKAITbHBINA aTKMICHOBBIH MOCTHK, (-CHa2-)y, e n paBrO 1-12 1
rae “apuir’ UMeeT yKa3aHHOE BbIIlle 3HaUeHHe.

TepMun «rerepoapuyl» OTHOCUTCS K OJHOBAJIEHTHOH AapOMaTU4eCKONM TIpyImIe,
coaepxkamenn 1 - 15 aromoB yraepona, mpeamoututessHo oT 1 go 10 aromoB yriepona,
comepikaliel oOxMH WM 0oJjiee TeTepoaTOMOB KUCJIOPOAA, Aa30Ta W Cepbl B  IHKIIE,
npeanoytuTenbHo 1 - 4 rerepoaroma wnm 1 - 3 rerepoaroma. I'erepoaTtomMbl a3oTta U Cepbl
HeoOs13aTeNIbHO MOTYT OBITh OKHCJIEHBL Takue reTepoapuiibHble IPYMIbl MOTYT UMETh OIUH
UK (Hampumep, NMHUPUAMN WiH (YpHI) WIM HECKOJIbKO KOHJIEHCHPOBAHHBIX IHKJIOB, MPHU
YCJIOBUHM, YTO TOYKAa IPUCOEAUHEHMs] HAXOAWUTCA HA aTOME TeTepOapUIbHOTO ILUKJIA.
IIpennoururenpHple TeTEpOApUiibl  BKJIIOYAOT NUPUAWI, NUPUAA3UHWII, NUPUMUIUHUI,
NUPA3UHUI, TPHUASUHWI, NHUPPOJNMJ, HWHAOIWI, XUHOJWUHWI, HW30XWHOJWHWI, LMHHOJIMHUIL,
XUHA30JMHUI, XUHOKCAJTMHHWI, (ranasunui, 1,2,3-0enzorpuasunmi, 1,2,4-0eH30TpHa3HHMI,
byparun, THeHW, (QypWI, THPPOIMI, UMHIA30JMI, OKCA30JIMJI, W30KCA30JIHI, HW30THA3OJHIL,
1,3,4-tnangmnazonui, nupazonui, Oensodypanun u GersorueHm. [ eTepoapriibHble Kbl MOTYT
OBITh HE3aMELICHHbIMH WM 3aMeIleHbl OAHUM WM Ooyiee (pparMeHTaMH, OIpPeNeIeHHbIMU
BBILLE JJI1 TEPMUHA «apPHIDY.

TepMUHBI «TeTEPOLUKINIY, (I€TEPOLUKINYECKUID WM «TeTEPOLUKIIO» OTHOCUTCS K
MOJIHOCTBIO HACBILIEHHBIM MJIM HEHACBHIIEHHbIM LUKJIMYECKUM TIpynmnam, Hanpumep, 3—7-
YJIEHHbBIM MOHOLMKJIWYECKUM WM  4—7-4JIeHHBIM MOHOLMKJINYECKUM, 7-11-uneHHbIM
onnmkmdeckuM win 10-15-4jieHHBIM TPULIMKJINIECKUM CHUCTEMaM, KOTOpPbIe MOTYT COAEPKaTh
N0 MeHbIlel Mepe OJUH reTepoaToM B LUKJIE, COAeprkallleM MO MEeHblIell Mepe OJUH aToM
yruepona. Kakaplli LUK TeTepOLMKINYECKOM TpyIIbl, COAEPKALMUN TIeTepoaTOM, MOKET
comepkath 1, 2, 3 wiu 4 rerepoaToMa, BBIOPAHHBIX U3 aTOMOB a30Ta, AaTOMOB KHCJIOpOAa W/WJIH
aTOMOB CEpbl, I7l€ IeTepoaTOMbl a30Ta M CEepPbl HEOOs3aTeNbHO MOTYT OBITH OKHCIEHBI, U

reTepoaToOMbl a30Ta HEOOA3aTENbHO MOTYT ObITh KBATEPHU30BaHbI. I eTeponukinyeckas rpymnmna
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MOXeT OBITh MPUCOEOUHEHA IO JIIOOOMY Te€TepoaToMy WM aTOMY YIJIepoAa B LMKJIE WIH B
LIUKJINYECKON CHUCTEME, U MOXKET OBbITh HE3aMEIEHHOW MM 3aMeIleHHONH OIHUM WM Ooublie
3aMECTHUTEJSIMH, KaK OTHUCAHO BBILIE JJI APUJIbHBIX TPYIIIL.

IIpumepbl MOHOLMKJIMYECKHX TIETePOLMKIMYECKHMX TIPyIN BKIOYAIOT (HO He
OrPAaHUYMBAIOTCS  TOJBKO HMMH) TNHUPPONUAMHUI, NHUPPOIWI, MHUPA30JWI, OKCETAHWUI,
MUPA30JIUMHWI, UMUAA30MWI, UMMIA30IMHUAJ, UMHUAA30JUAMHUT, OKCA30JUJ, OKCa30JUAMHUIL,
W30KCA30JIMHUJ, HW30KCA30JIMJI, THA30JWI, THUAJUA30JIWI, THA3OJUIUHWI, WU30THA30JINIL,
U30THA30NIUAMHIWL,  Qypwit, TeTparuapo@ypui, THUEHWI, OKCAIUA30JMJ, MHIIePUIUHII,
NUNEPA3UHUN,  2-OKCONUIEPA3UHWUJ,  2-OKCONUMEPUANHUT,  2-OKCONUPPONMUAMUHUI,  2-
OKCOA3eNMUHWI, Aa3eMUHWI, 4-MUNEePUAOHWI, TNUPUANHWI, THUPA3HHWI, THPUMHIUHILL,
NUPUIA3UHW, TETPAruAPONHPAHU, MOPQOIUHII, THAMOP(HOIUHWI,  THAMOPQOIMHII
cyabdokcun, tuamopdomuuaun cynbpon, 1,3-muokconaH U Terparunpo-1,1-auoKkcoTHeHm,
TPHUA30JIUJII, TPUASUHUII U T.11.

[Tpumepsl  OMIUKINYECKMX  TETePOLMKIMYECKHUX TPYINI  BKIOYAOT (HO  HE
OTPAaHUYUBAIOTCS TOJBKO WUMH) HHIOJNWI, OEH30THA30JWI, OSH30KCA30JIUJI, OEH30MMOKCOJIUII,
OCH30THEHW), XUHYKJIUAWHWI, XUHOJHHWI, TETPa-THAPOU30XUHOIMHWI, HW30XHHOJIWHUIL,
OeH3UMUAa30Muy, OEH3OMUPAHWI, HWHIONU3UHII, O€H30(QypHs, XPOMOHWJ, KyMapUHMI,
OeH30nMpaHwuI, IMHHOJUHII, XUHOKCAJIMHWI, WHAA30JIWI, MUPPOJOTUPUIII, (YyPOTTHPUITHII
(takoit kxak ¢ypo[2,3-clmupunuann, ¢ypo[3,2-blmupuauann] um  ¢ypo[2,3-b]mupuannnn),
OUTUAPOU3OMHIONIII, TUTUAPOXUHA3OMMHUI (Takol Kak 3,4-auruapo-4-oKCo-XHHA30JUHMII),
TETPAruAPOXUHOIUHUI U T.II.

[TpuMeps! TPULMKIMYECKHX T€TePOLMKINYECKIX TPYIT BKJIIOYAOT KapOa3omu,
OeH3unomm, GeHaHTPOTUHIII, AKPUIUHWI, (PEHAHTPUIMHUI, KCAHTSHWT U T.I1.

TepmuH «ranoren» o3HadaeT aTombl ¢Topa, Xyopa, Opoma u wuoma. OOo3HaveHME
«rajoreH» (HampuMep, Kak B TEPMHUHE «TaJOT€HAJIKHI») OTHOCUTCS KO BCEM CTENEHSIM
3aMEIIeHUs] OT OJHOKPATHOIO 3aMEIICHUs 10 MeprajoreH-3aMeuieHns (Hampumep, MOXKHO
npowutrocTpupoBate  anss meruna:  xmopmerun  (-CH»Cl), muxmopmerun  (-CHCly),
tpuxnopmerun (-CClz)).

Tepmun "amopdHBII" MpUMEHUTENHHO K a)OKCOJAHEPY B HACTOALIEM TEKCTE OTHOCHTCS
K TBEPAOMY COCTOSHHIO, B KOTOPOM MOJIEKYJbI apoKconaHepa HaxOOATCS B OeCIOpsIOYHOM
OKPY’KEHHUH U He (HOPMHUPYIOT BBIPAXKEHHOW KPUCTAJUIMYECKOW PEINeTKH WM 3JIEMEHTapHOM
suerikn. [Ipu aHanmM3e METONOM PEHTTeHOCTPYKTYPHOrO aHann3a, aMop(HbIi adoKcoIaHep He
JaeT KaKUX-THOO XapaKTEePUCTHUHBIX KPUCTAJUTNIECKUX MTHKOB.

TepmuH "xumudeckast 4ucToTa" 03HaA4aeT odlIee coaepKaHue esieBoro npoaykra. Eciu

COEIMHEHUE NPHUCYTCTBYET B SHAHTHOMEPHBIX (popmax, "XuMudeckas 4UCTOTA", B KOHTEKCTE
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HACTOSIIETO M300peTeHus, BKJIOYaeT o0e 3HAaHTUOMEpHble (OPMBI TPU pacdyere OOIIero
collep KaHusl LeNIeBOro mpoxaykra. Ecnu coepnHeHue NpHUCYTCTBYET B COJBBATHOH (opme,
"XUMIYeCcKass YUCTOTA", B KOHTEKCTE HACTOSIIEro M300pEeTeHHs, BKIIFOUYAET COJbBAT B MOACYET
oOmero coxepaHus LeneBoro mnpoaykra. Ilpumecu moryt ObITh B (Qopme, Hampumep,
HEXKEJIATENIbHBIX PEAreHTOB, NPUMEHSIOIUXCA B IPOIecce, IMPOMEKYTOUYHBIX IPOAYKTOB,
NPOAYKTOB PA3JIOKEHUs] UM MPOAYKTOB OKHMCJIEHUs. B 4acTHBIX BapuaHTax OCYLIECTBJIEHUS,
XUMHYECKasi YUCTOTA BbICOKAs, TO €CTh XUMUYeCKast YUCTOTA Bhilie 90%, B OCOOEHHOCTH BbIIIE
92.5%, 95%, 96%, 97%, 98%, 99% wu Bkmouaer 100%. UuCTOTy MOXKHO OMPEIEITUTH
pPa3MTUYHBIMU METOAAMHU, BKIIFOUast aHaiu3 Metogom BOKX.

Tepmunel “sHaHTHOMEP” W “OSHAHTHOMEPHBIN  O3HA4YalOT MOJEKyJy, KOTopas He
COBMEINAETCSI CO CBOMM 3€pPKaJbHBIM OTPAKEHHEM U TIO03TOMY 00JlaaeT ONTUYEeCKON
AaKTUBHOCTBIO, TIJI€ HSHAHTHOMEP BpallaeT IIJIOCKOCTh NOJSPU30BAHHOIO CBETa B OJHOM
HanpaBJIEeHUH, a COEIMHEHHE, SIBJISIOIEeCs €ro 3epKajbHbIM OTPaXKEHHEM, BpalllaeT IIOCKOCTh
MOJIIPU30BAHHOIO CBETA B MPOTUBOIIOJIOKHOM HalpaBJIeHHUH.

Tepmur “>HaHTHOMEpPHBIH M3OBITOK” WM “e..”, MPH HCIOJB30BAHUM B HACTOSIIEM

)
TEKCTEe, 03HA4YaeT pa3HOCTb MEXy KOJUYECTBOM OAHOIO SHAHTHOMEpa U KOJUYECTBOM APYTOro
SHAHTHOMEPA, NMPUCYTCTBYIOLINX B CMECH NPOAYKTOB. 3HaUEHHE >HAHTHOMEPHOTO H30BITKA,
NPUBEIEHHOE HI)KE B KAXKIOM IpPUMEpE, YKa3blBA€T OTHOCUTENIBHOE COIEP’KaHHUE KaKIOro
SHAHTHOMEpPA. DTO 3HAUYEHUE ONPENENAETCs KaK Pa3HOCTb MEXAYy OTHOCUTENIbHBIM IPOLEHTHBIM
CoZiep’KaHHEeM JIBYX 3HAaHTHOMEpOB. Tak, Hampumep, Korzna NpOLEHTHoe copepkaHue (S)-
SHAHTHOMEpA COEIMHEHHs MO HACTOsIEMy H300peTeHHIo coctaBisier 97.5%, a mpoleHTHOe
conepkanue (R)-sHanTHOMepa coctaBysieT 2.5%, 3HaHTHOMEpPHBIH H30BITOK (S)-3HaHTHOMEpa
paBeH 95%.

IIpy wucnonp3oBaHUM B HACTOALIEM TEKCTE, TEPMUH ‘XUpajbHAas YHCTOTA WU
“SHAHTUOMEpPHAs YUCTOTa O3HA4aeT MpOUeHT Iwiomagu noxa nukom BIXX  ms
paccMaTpUBaEMOr0 SHAHTHOMEPA COCIUHEHHS] OTHOCUTENBHO Tutoaan moa rmikom BIXKX s
KOMOMHAIMKU OOOMX 3HAHTHOMEPOB B CMECH, NPU aHAJINW3Ee MeToaoM xupaimbHoH BIXKX,
UCKJIFOYasi APyTUe COeqUHEeHHs U npumecu. Hanmpumep, xupanpHas unctora (S)-3HaHTHOMEpA
adokconanepa Beraucisercss no ypasHernto S / (S + R) x 100%, rne S u R — 310 muomanu
MuKOB, cooTBercTByromux (S)-adokcomanepy u (R)-adokconanepy, COOTBETCTBEHHO, MpH
aHanu3e MeToj oM xupanbHoit BOXX.

TepmuH "BblmeNneHHbIN", TPU HCMOJb30BAHUU B HACTOALIEM TEKCTE B OTHOIICHUH
TBepABbIX PopM adokconaHepa MO HACTOALIEMY H300PETEHHIO, OTHOCHTCS K TBEPAbIM (popmam
apokcanmanepa, (HU3MUECKH OTAENEHHbIX OT PEAKIUOHHOM CMecH, B KOTOPOW OHHU

c(pOpMHUPOBAIIUCE.
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Tepmunr "HeconmpBaTHBIM momuMmopd" wim "HeconbBaTHast KpucTajuindeckas Qopma”
O3HAYAIOT KPUCTAJUINYECKYIO (POpMY, KOTOpast HE COAEPKUT MOJIEKYJI PACTBOPUTEIS, CBSA3aHHBIX
B KpUCTamM4yeckol pemrerke. OIHAKO KPUCTAJUIBI MOTYT COAEPXKAThb CJIEAOBOE KOJIMYECTBO
PaCTBOPUTEIIS], HECBS3AHHOTO B KPUCTAJJIMUECKON pelIeTKe.

Tepmun "monumopd", TpPU HCHOJB30BAHUM B HACTOSIIEM TEKCTE, OTHOCUTCS K
Pa3IMYHBIM KPUCTAUIMYECKUM CTPYKTypaMm (COJBbBATUPOBAHHBIX WJIM HECOJIbBATHPOBAHHBIX
(bopM), B KOTOPBIX COETMHEHUE MOKET KPUCTAJIU30BATHCS.

Tepmun “panemuyeckuii’” win “paremar”’ M Ipyrue NOAOOHBIE TEPMUHBI OTHOCATCS K
SKBHUMOJISIPHBIM COOTHOIIECHHUSIM JIBYX HAHTHOMEpPOB coenuHeHus. Hampuwmep, adokconanep
npeAcTaBisieT CcoOOH panemar, conmepkamui SkBUMOJspHbIe KommuectBa (S)- u  (R)-
SHAHTHOMEPOB 3TOTO COETUHEHHSI.

Tepmun "3aTpaBka" Mpu UCMIOJB30BAHUU B HACTOSINEM TEKCTE MOXET MPUMEHSITHCSA KaK
CYLIECTBUTENbHOE Ul OINHUCAHUS OJHOTO WJIM OOJbIle KPUCTAJUIOB KPHCTAJTHYECKOTO
coeMHeHus (HarmpuMep, paleMudeckoro adoKcojaHepa), MPUMEHSIEMbIM ISl WHAYTHPOBAHUS
KPHUCTAUTM3ALMH TaHHOTO COeAMHEeHUs. Hampumep, eciy Hy)KHO MOJNYYHTb KPHCTAJLTHUECKUN
adokconmaHep (paueMUYeCKHii), 3aTPaBOYHBIMU KPUCTAJUIAMH JUIsl YCHJICHHs TpoIecca
KPUCTAUIM3AMA  MOTYT CIYXKHTb KPHCTaUIbl pareMudeckoro adokcomnanepa. TepMuH
"BHECEHHUE 3aTPABOYHBIX KPHCTAJUIOB  MOXKET TaKXKe MPUMEHSIThCS i 0003HAYEHUS TeUCTBUS,
3aKJIFOYAIOINErocsi BO BHECEHHHU YKAa3aHHBIX OAHOTO WM OOJibIlle KPUCTAJUIOB COEAMHEHUs B
cpeny (BKkimouast (HO HE OrpaHHYUBASICh TOJIBKO MMH), HAIIPUMEP, PACTBOP, CMECh, CYCIEH3HIO
WM JUCTIEPCHIO), YTO MPUBOIUT K OOPA30BAHUIO OOJBLIETO KOJMYECTBA TAKUX JK€ KPUCTAJIOB
coenuHeHus (Harnpumep, 0Opa3oBaHMIO PALEMHYECKOro aQOKCOIaHepa).

Tepmun “rugpat’, "ruapaTHbil monuMopd" wian "ruapaTHas Kpuctauindeckas gopma”
OTHOCHUTCSl K KPUCTAJUTMYECKOH (POpMe COETUHEHMs, KOTOpas CONEPXKUT OIHY WM OoJbine
MOJIEKYJI BOZBI, CBSI3aHHBIX B KPUCTAJUINYECKOHN pEIIeTKe.

Tepmunr “conmpBar”, "combBaTHBIA noIMMOPG" WM "CONMbBaTHAS KPHUCTAJUTUYECKAs
¢dopMa" OTHOCHTCS K KPHCTAJUIMYECKOH (opMe COeqUHEHHs, KOTOpas CONEPKUT ONHY WU
OoJbLIIe MOJIEKYJT PACTBOPHUTEIIS], CBA3aHHBIX B KPUCTAJUINYECKOHN pEIIeTKe.

Crepeounszomepbl U noauMopdHbie HOPMBI

CrnenuamictaM B JAaHHOH OONACTH TOHSTHO, YTO HEKOTOPBbIE COCAMHEHUS MOTYT
CYLIECTBOBATh U OBITh BBIACICHHBIMH B BHJE ONTHYECKH AKTUBHBIX M PALEMUYECKHX (POPM.
CoenuHeHus, IMEIOLINE ONWH MM OOJiee XUPATbHBIX LIEHTPOB, TaKHE KaK M30KCA30JIMHOBBIE
IEWCTBYIOIME BELIECTBA IO HACTOALIEMY H300PETEHHIO, MOTYT MPUCYTCTBOBATH B BHJE
€IMHCTBEHHBIX 3HAHTHOMEPOB HJIM AUACTEPEOMEPOB MIIM B BUIE CMECEH SHAHTHOMEPOB W/MUIIH

auacTepeoMepoB. XHpaibHbIE LIEHTPbI B MOJIEKYJE MOIYT BKJIKOYaTb aToM cepbl. Hampumep,
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XOpOIIO HM3BECTHO, YTO CYJb(OKCHUIHBIE COEIUHEHHS] MOTYT ObITh ONTHYECKH AKTHBHBIMH H
MOT'YT CYLIECTBOBAaTh B BHUJIE OTAEIbHBIX SHAHTHOMEPOB WJIM paLeMuyeckux cmecedl. Kpome
TOTO, COEIMHEHUS M0 HACTOSIIEMY H300PETeHUIO MOTYT BKJIIOYATh JPYTHE XUPAJIbHbIE LIEHTPHI,
NOMHMO XHPAJIbHOTO aTOMa YIJIepoa B H30KCA30JIMHOBOM IMKJIE, KOTOpbIE NPHBOASAT K
CYIIECTBOBAHUIO TEOPETHYECKOTO YHMCIIAa ONTHYECKU aKTHBHBIX U30MepOB. Tam, rie CoennHeHus
B COCTaBE€ KOMIIO3MLMH IO HACTOSIIEMY H300PETEHUI0 BKJIIOYAIOT N XUPAJIbHBIX IIEHTPOB,
COEMHEHUs] MOTYT MMeTh A0 2" onTuveckux m3oMepoB. Hacrosiee n3oOpeTeHne OXBaThIBAET
YaCTHbIE SHAHTUOMEPDI HJI THACTEPEOMEPHI KaKIOTO COSNUHEHMUS], a TAaK)Ke CMECH Pa3IMIHbIX
HSHAHTHOMEPOB W/WIIH TUACTEPEOMEPOB COEAMHEHHI MO HACTOSIIEMY H300PETEHUIO, KOTOpbIE
00JIaIaroT MOJIE3HBIMU CBOMCTBAMHM, OMTHUCAHHBIME B HACTOSIIEM JIOKYMEHTE.

CoenvHeHMsT B COCTaBE€ KOMIIO3HMLHMI IO HACTOSIIEMY H300PETEHHI0 MOTYT TaKKe
NPUCYTCTBOBATh B PA3JIMUHBIX TBEPABIX (POpPMaxX, TAKUX KaK pa3IM4YHble KPUCTAJUTMYECKHE
dopmbr mm ¢dopme amopdHOro TBepmoro BemiectBa. Hacrosiimee n300peTeHHE OXBATHIBAET
pasIuuHble KpUCTATHYeCKUe POPMBI, a Tak:ke aMop(HbIe POPMBI COETUHEHUH 0 HACTOSLIEMY
n3obperenuto. Kpome TOro, coequHeHus: B COCTaBe KOMIIO3ULHIA 1O HACTOSIIEMY H300PETeHHIO
MOIYT CYLIECTBOBaTh B BHAE THIAPATOB WIH COJbBATOB, B KOTOPBIX OINpEIe/ICHHbIC
CTEXMOMETPUUECKHE KOJMYECTBA BOIbI WM PACTBOPHUTENS ACCOLMHUPOBAHBI C MOJIEKYJIOW B
Kpuctajuinueckor ¢opme. Kommosuumu mnmo HacTosmieMy H300PETEHHIO MOTYT BKIJIIOYATh
TUAPATHI U CONbBATHI AEHCTBYIOIUX BELIECTB.

B omHOM BapuaHTe OCYLIECTBJICHHs, HACTOsIIEee H300pETeHHEe  OXBaThIBAET
KPUCTAJUTMYECKYIO COJIbBATUPOBAHHYIO TBEPAYIO (OPMY H3OKCA30JIMHOBBIX COEIUHEHUI,
umeromux ¢opmyay (I), ¢ apomaruueckum pactBoputeneM. B 0cOO€HHO NMpeanoYTUTETBHOM
BApHAHTE  OCYLIECTBJIEHHUs, HACTOsllee M300peTEHHE  OXBAThIBAET  KPUCTAJUTHYECKYIO
COJIbBATUPOBAHHYIO TBepAyk (opmy (S)-adokconaHepa ¢ apoOMaTHYECKUM pacTBOpurejeM. B
0COOEHHO TPENNOYTUTEPHOM BapUaHTE OCYLIECTBJICHHUS, B HACTOSINEM H300pETEHHH OMUCAH
KPUCTAJUTMUECKUN  TONMyoNbHBIH  combBaT  (S)-adokcomanepa. Kak  ommcaHo — Bblle,
kpuctaummzanus  (S)-3HaHTHOMepa adokconaHepa w3 cMmecu (S)- u  (R)-3HaHTHOMEPOB
adokconanepa, oborameHHOro (S)-3HAHTHOMEPOM, TMOJYYEHHOH NpPHU PEaKIUu COETUHEHHUS
(ITA-1) ¢ TrUOpPOKCHIAMHHOM B TPUCYTCTBHM OCHOBAaHHMS M XHUPAJBHOTO KaTalu3aTopa
meskdasHoro nepenoca, umeromero Gopmyay (Illa-13-1), npUBOAUT K HEOKUAAHHONW OYHCTKE
NpOAyKTa W OOOTAIleHHIO LeeBoro (§)-sHaHTHOMEpa. B 3aBHCHMOCTH OT MPEANOJIaraeMoro
npuMeHeHuss  TBepaoil  Gopmbl  adokcosaHepa,  MPOLECC ~ MOXKET  MPEarnojarath
NPENNOYTUTENIPHOE BBIICJICHHE KOHKPETHOW TBEpAOH (POPMBI WJIM KOHKPETHOH KOMOHMHALMU
Takux TBepAbIX (opm. IIprMeHeHne CONbBAaTHPOBAHHON KPUCTAIIMUYECKONH (HOPMBI, TAKOH Kak

KPHUCTAJJIMUECKasi TOJyOJIbHAsl COJibBaTHas (popMa, BMECTO HECOJNbBATUPOBAHHBIX (OPM B
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KOMITO3UIIMM MOXKET HCKIIIOYUTh CTanui0 00pabOTKH, a HWMEHHO [eCOJbBATHPOBAHUE, IS
IPOIIECCOB, KOTOPBIE B MHOM CJIy4dae MPOXOAMIN Obl C 1€COJbBATHPOBAHNEM COJIbBATHPOBAHHON
kpucramnueckoir ¢opmbel. E. Shefter u T. Higuchi usmepunu oTHOCHTENbHBIE CKOPOCTH
PacTBOPEHHS HECKOJBKUX KPUCTAJUINYECKUX COJIbBATHPOBAHHBIX U HECOJbBATUPOBAHHBIX (HOpM
BaKHBIX (papMarieBTU4Yeckux coenunenuii, cm. J. Pharm. Sci., 52 (8), (1963), 781-91.

bbuto o0Hapy’keHO, YTO KPUCTAIMYECKHH TONyONbHBIN coibBar (S)-adokconaHepa
COZEP KHUT JIBE MOJIEKYJIbI COCAMHEHHUSI U JIBE MOJIEKYJbl TOJyOJia, Kak moka3aHa Ha Dur. 9 u
ommucano B Ilpumepe 12. TonyonbHblli conbBaT (S)-adokconaHepa MOXKHO TOJYYHTh
kpuctam3anuer (S)-adokcojaHepa M3 HYUCTOrO TOJyOJla WIM W3 CMECH PACTBOPHTENEH,
cozepkaliel ToMyon (HampuMep, LUKJIOTeKCAaH/TONMyOJI), METONAMH, M3BECTHBIMU B ITaHHOH
oOmacTy, BKJIrOHasi crnocoObl, onmucanHble B Ilpumepax 7, 8 m 12. Kpucrammmsamuoo MOXHO
TaK:Ke TPOBOOUTH TyTeM pacTtBopeHus (S)-adokcomaHepa wunu oOpasua adoKcoNaHepa,
oborameHHOro (S)->HaAaHTHOMEPOM, B TOJyOJie WM B CMECH pPACTBOPHTENIECH, conmepskaiiei
TOJIYOJI, B KOHLIEHTPALMH, KOTOpasi obecreuynBaeT oOpa3oBaHHE CYCIEH3UH MPU TEMIIEPaType,
IPU KOTOPOH COEAMHEHUE KPHUCTAIN3YETCsl (HarpuMep, KOMHATHAs TEMIIepaTypa WiH HUXKE), U
pacTBOpa NpU TOBBILIEHHON TEMIIEpaType, M MOCIEAYIOUIEr0 MEIJIEHHOTO OXJAXIEHHUS 10
LIEJIEBON TEMITEPATYPHhI JUIsI CTUMYJIMPOBAHUS KPUCTAJUTM3ALMU LIEIEBOTO TOJIYOJIBHOTO COJIbBATA
(8)-adokcomanepa.

B omgHom BapuanTe ocymectBieHus, (S)-adokconmaHep pacTBOPSIFOT B TOJyOJIe
(HeoOs3aTeNbHO B NPUCYTCTBHM BTOPOTO PACTBOPUTENs) IPH IOBBILIEHHOW TeMIepatype u
3aTeM OXJIAKAAIOT JJIsl MHAYLIMPOBAHUS KPUCTAJUIN3ALMK. B 1pyrom BapuaHTe OCYyLIECTBIIEHMUS,
(S)-adoxconanep pacTBOPSIIOT B TOJYOJ€ WJIM B CMECH PAaCTBOPHUTENCH, COAep Kaleil TOJyol,
MyTeM HAarpeBaHusl TMOJyYeHHOH KOMOWHAUMKU 10 Temreparypbl oT npumepHo 30°C mo
TEMIIepaTypbl KUMIEHHUs pacTBoputeis. B npyrom Bapuante ocymectsienus, (S)-agokconaHep
PACTBOPSIFOT B TOJIYOJI€ WJIM B CMECU PACTBOPHUTENICH, COAEPIKALIEeH TOMyOJI, yTeM HarpeBaHUs
NOJIy4YeHHOM KOoMOMHamu 10 Temreparypbl ot npumepHo 30°C no npumepno 100°C. B Gonee
TUMMYHOM ciy4ae, (S)-adokconaHep pacTBOPSIOT B TONYOJie WIM B CMECH PaCTBOPUTEINIEH,
coleprKalie TONYOJ, TyTeM HarpeBaHUsl MOJYYEHHOH KOMOWHAIIMM 1O TEMIIEPaTyphl OT
npumepHo 30°C no npumepHo 80°C, ot npumepHo 50°C no npumepno 80°C, ot npumepno 40°C
no npumepHo 70°C, wnu ot npumepHo 50°C no npumepno 70°C. B npyrom BapuaHTe
OCYIIIECTBJIEHHs], CMECh HAarpeBaroT IO TeMmmeparypbl oT npumepHo 55°C no mpumepHo 65°C,
wm ot npuMmepHo 50°C nmo mpumepno 60°C. B npyrom BapuaHTe OCYILECTBIEHHs, CMEChH
HarpeBaroT A0 Temmnepatypel oT npumepHo 30°C no npumepro 50°C.

ITocne mepeBoma B pactBop cmecu (S)-adokconaHepa B TOJNYOJe WIH B CMECH

pacTBOpHTeNel, comepKamiell TOJNyOJ, KPUCTAJUTMYECKUH TOJyOJbHBIM  coibBaT (S)-
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apokcomaHepa TMOJYYalOT MEUIGHHBIM  OXJAXAEHHEM cMecH. B omHOM  BapuaHTe
OCYIIECTBJICHUS, CMECh OXJAXKIAIOT A0 Temmeparypbl Huxke mnpumepHo 30°C wunm Huxe
npuMmepHo 20°C. B npyrux BapuaHTax OCYINECTBJEHHS, CMECh MEJIEHHO OXJAXAAT 0
TeMrnepatypbl Hiuke npumepHo 15°C wnm Hmwke npumepHo 10°C. B gpyrom Bapuante
OCYIIECTBJIEHHS], CMECh OXJIAXKIAIOT A0 TeMIlepaTypbl Hike npumMepHo 5°C.

Koraa kpucrannusanuto NpoBOAAT B IPUCYTCTBUU BTOPOTO PACTBOPUTENS], COOTHOLIEHUE
TOJIyOJIa ¥ BTOPOTO PACTBOPUTENST MOXKET COCTaBJATh OT nmpuMepHo 20:80 go mpumepno 99:1,
TOJIy OJI/BTOPOI pacTBOpHTENb MO 00beMy. B Apyrux BapmaHTax OCyIIECTBIEHHS, COOTHOIIEHHE
00BEMOB TOJNIyOJla W BTOPOrO PACTBOPUTENS] MOXKET COCTaBisiTh OT mpumepHo 30:70 o
npumepHo 99:1, or npumepno 40:60 no npumepno 99:1, unu ot npumepno 50:50 no npumepHO
99:1. B ppyrux BapuaHTax OCYILECTBJICHMs], COOTHOLIEHHE TOJYOJla U BTOPOIO PacTBOPUTENS
MO>KET COCTaBJATh OT npuMepHo 40:60 no mpumepno 90:10, ot npumepno 50:50 1o npumepHO
90:10, nmu ot npumepHo 50:50 go nmpumepno 80:20. B apyrux BapuaHTax OCyLIECTBJIECHHUS,
COOTHOULIEHHE MOXKET COCTaBJATH OT HpuMepHO OT npumepHo 40:60 no mpumepno 80:20,
npumepHo oT 50:50 mo mpumepHO 75:25, TOMyon/BTOPOH pacTBOpHTENh MO 00BeEMYy. B omHOM
BapUAHTE OCYILIECTBIIEHHs, BTOPOH pACTBOPHUTENb TMpencTaBisieT coboil  ammparudeckuit
pacTBOpPUTEND, BKIIOYAs (HO HE OrPaHUYMBAACH TOJBKO MMHM), NIEHTAH, T'€KCaH, TeNTaH, OKTaH,
LIUKJIOTIEHTaH, LIMKJIOT€KCaH U T.II.

B HexoTOpBIX BapUaHTax OCYLIECTBIEHUS, KPUCTAUIMUYECKUI TONYOJIbHBIN conbBat (S)-
aokconaHepa MOXXHO IOJNYYUTh IMYTEM PACTBOPEHUS COENUHEHHs B TOJIYOJie WM B CMECH
pacTBOpUTENei, coaepikalleil Toayos, u N00aBIeHHsT B CMEChb PaCTBOPHUTENsI, B KOTOpoM (S)-
ajokcoaHep MMeeT HHM3KYK pacTBOPHMOCTH (HampuMmep, aHTHpacTBOpHTENb). B omHOM
BapUAHTE OCYINECTBIICHHs], KPUCTAJUIM3ALUIO KPHUCTAJIMYECKOTO TOJNYOJbHOrO cojbBata (S)-
adokconaHepa MOKHO HHIYLHUPOBATh 10OABICHUEM aTU(paTUIECKOTO PACTBOPHUTEIIS], TAKOTO KaK
OTIMCAHHBIE BBIIIIE.

Korma xpucraminueckuil TOJMyoNbHBIN conbBat (S)-adokconanepa chOpPMUPOBAH, €ro
MOYKHO BBIIENUTh (PUIBTPOBAHHEM WM JPYTUMHU H3BECTHBIMH B JAHHOH OOJNIACTH METONaMH
(Hampumep, HeHTPUPYTUPOBAHHUEM) U BBICYIINTh, HEOOS3aTENBHO B BaKyyMe, IS YIAJICHHUS
n30BITKA PACTBOPUTEIIS.

Uctounnkom (S)-adokconanepa Aisl KPUCTAJUIM3ALUH MOXKET OBITH Jpyras TBepAas
dopma (S)-adokconanepa (Hampumep, amopdHas WM Apyras Kpucrajuimdeckas (opma) wim
pactBop, conmepxkamuii (S)-adokconaHep B IpyroMm pactBopurtenie, kak B Ilpumepax 7 u 8.
MO>KHO IPUMEHSTH APYTHUE METObI KPUCTALTU3ALNH, H3BECTHBIE B JAHHOW 00JIaCTH.

B omgHOM BapmaHTe OCYINECTBJIIEHHS, B HACTOSIIEM HW300pPETEHHH  OIHCaH

KPUCTAJUTHUECKUN TOJY OJIbHBIN cobBaT (S)-adokconaHepa (CTPyKTypa Noka3aHa HIDKE),
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ZT
Iz

CF3

OXapaKTePU30BAHHBIII METOJOM PEHTTEHOCTPYKTYpHOro aHanusa B nopomke (XRPD)
w/wm nuddepenuanbHol ckarupyromei kagopumerpun (JICK), kak onmcano B [Tpumepe 12.

B omgHOM BapmaHTe OCYINECTBJICHHUS, B HACTOSIIEM HW300pETEHHH  OIHCaH
KPUCTAJUTMUECKUN TOJYOJIbHBIA cojbBaT (S)-adokconaHepa, WMEOIIUNA OOWH WK OOJbIe
XapaKTEPUCTHYHBIX MMHUKOB, BBIPAKEHHBIX B rpaxycax 2-tera (20) £ 0.2, npuBeneHHbIX HIDKE B

Tabnuue 2 u Ha @ur. 8, U MONy4YEeHHBIH METOIOM, ONUCaHHBIM B [Tpumepe 12.

Tabnnna 2
Yroa
2-tera ©
1 4,859
2 8,516
3 8,823
4 9,735
5 10,778
6 11,644
7 12,161
8 12,746
9 14,591
10 15,136
11 16,694
12 16,999
13 17,616
14 18,411
15 18,838
16 19,540
17 19,894
18 20,937
19 21,484
20 21,859
21 22236
22 22 985
23 23,431
24 24,540
25 25,291
26 25,643
27 26,359
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28 27,143
29 28,472
30 29,223
31 29,776
32 30,638
33 32,865
34 33,120
35 33,782
36 34,529
37 37,046
38 38,405
39 39,648

B napyrom BapmaHTe OCYLIECTBIEHHs, B HACTOSIIEM HM300PETEHHH OIHUCAH
KPUCTAJUTMUECKUN TOJYOJIbHBIA cojbBaT (S)-adokconanepa, WMEOIUNA OOWH MK OOJbIIe
XapaKTEePUCTHYHBIX MMHUKOB, BBIPAXKEHHBIX B rpaxycax 2-tera (20) £ 0.2, npuBeneHHbIX HIKE B

Tabmuue 3 u Ha @ur. 8, U MONyYEHHBIH METOIOM, ONUCaHHBIM B [Tpumepe 12.

Tabmuna 3

Yroa
2-tera ©

1 4,859
2 22236
3 18,838
4 8,516
5 25,643
6 25,291
7 21,859
8 18411
9 19,894
10 12,746
11 23,431
12 16,999
13 10,778
14 14,591
15 27,143
16 12,161
17 17,616
18 15,136
19 9,735
20 11,644

B napyrom BapmaHTe OCYLIECTBIEHMs, B HACTOSIIEM H300pETEHHH OIHUCAH
KPUCTAJUTMYECKHUN TOJYOJbHBIA cobBaT (S)-adokconanepa, WMEOIUNA OAWH WK OOJbIIe
XapaKTEPUCTHYHBIX MMHKOB, BBIPAKEHHBIX B rpaxycax 2-tera (20) £ 0.2, npuBeneHHbIX HIDKE B

Tabnuue 4 u Ha @ur. 8, 1 MONyYEeHHBIH METOIOM, ONUCaHHbIM B [Tpumepe 12.
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Tabnuua 4

Yroa
2-tera ©
4,859
22,236
18,838
8,516
25,643
25,291
21,859
18,411
19,894
12,746

O[o QN |n|B[W( N |—

[S—
o

B napyrom BapmaHTe OCYLIECTBICHHs, B HACTOSINEM HM300pETEHHHM OIHUCAH
KPHUCTAJTHMUECKUI TOJMYONIbHBINA coNbBaT (S)-adokconanepa, MMEIOLINI MO0 MEHbLIEH Mepe CeMb
U3 XapaKTePUCTUYHBIX TUKOB, BBIPAXKEHHBIX B rpanycax 2-reta (20) £ 0.2, B omHOM miu Oobine
TMOJIOJKEHUSIX, TpUBeNeHHBbIX Bbime B Tabmune 2, Tabmuue 3 wiu Tabnuue 4 u Ha Qur. 8, u
MOJIyYE€HHBIM METOOM, OnucaHHbIM B [Ipumepe 12.

B napyrom BapmaHTe OCYLIECTBIEHMs, B HACTOSAIIEM H300PETEHWH OIHCaH
KPHUCTAJNTMUECKUI TOJYOJIbHBIH coJbBat (S)-adokconaHepa, UMEIOIINN 110 MEHBIIEH Mepe ISTh
U3 XapaKTePUCTUYHBIX ITUKOB, BHIPAXKEHHBIX B rpaaycax 2-rera (20) £ 0.2, B oqHOM miu O0Jblie
MOJIOJKEHUSIX, TpUBeNeHHBbIX Bbimie B Tadmune 2, Tabmuue 3 win Tabmuue 4 u Ha Qur. 8, u
MOJIyY€HHBIM METOAOM, OnrcaHHbIM B [Ipumepe 12.

B gpyrom BapuaHTe OCYINECTBJEHHUS, B HACTOSIIEM HW300PETEHHWH  ONUCAH
KPHUCTAJTHUECKUI TOJIYOJbHBIN CobBaT (S)-adokconaHepa, UMEIOIINN 10 MEHbLISH Mepe TpH
U3 XapaKTePUCTUYHBIX MTUKOB, BHIPAYKEHHBIX B rpaaycax 2-teta (20) £ 0.2, B omHOM mim OoJbIne
MOJIOJKEHUSIX, TpUBeNeHHBIX Bbimie B Tabmuue 2, Tabmuue 3 win Tabnuue 4 u Ha Dur. 8, u
MOJIyYE€HHBIM METOI0M, OonrcaHHbIM B [Ipumepe 12.

B napyrom BapmaHTe OCYLIECTBICHHs, B HACTOSIIEM HM300PETEHHH OIUCAH
KPHUCTAJUTMUECKUI TOJYONbHBIN combBat (S)-agokconaHepa, UMEIOIUN SHIOTEPMY B HHTEPBAJIE
ot npumepHo 70°C no mpumepHo 90°C, xak onucano B [Ipumepe 12 u nokazano Ha @ur. 7.

B ngpyrom BapmaHTe OCYLIECTBICHMs, B HACTOALIEM H300pPETEHWH  OIHUCaH
KPHUCTAJTMUECKUI TOJYONbHBIN combBart (S)-agokconaHepa, UMEIOINI SHIOTEPMY B HHTEPBAJIE
ot npumepHo 75°C no nmpumepHo 90°C, xak onucano B [Ipumepe 12 u nokaszano Ha ®ur. 7.

B napyrom BapmaHTe OCYLIECTBIEHMs, B HACTOALIEM H300pPETEHHWH  OIUCaH
KPHUCTAJNTMUECKUI TOJYONbHBIN combBart (S)-apokconaHepa, UMEIOIUI SHIOTEPMY B HHTEPBAJIE
ot npumepHo 80°C no mpumepno 90°C, xak onucano B [Ipumepe 12 u nokaszano Ha @ur. 7.

B npyrom BapuaHTe OCYLIECTBIEHMs, B HACTOALIEM H300pPETEHHUH  OIHCaH
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KPHUCTAJNTMUECKUI TOJYyONbHBIN colbBat (S)-agokconaHepa, UMEIOIUI SHIOTEPMY B HHTEPBAJIE
ot npumepHo 83°C no mpumepno 87°C, xak onucano B [Ipumepe 12 u nokaszano Ha @ur. 7.

B napyrom BapmaHTe OCYLIECTBIEHMs, B HACTOALIEM H300pPETEHHUH  OIHCaH

KPHUCTAJNIMUECKUI TONYOJBbHBIN conbBaT (S)-apokconaHepa, UMEIOLINH SHAOTEPMY NPHUMEPHO
npu 85°C, xak onucano B IIpumepe 12 u nokazano Ha ®ur. 7.

B nmpyrom BapuaHTe OCYINECTBJICHMS, B HACTOSINEM H300pETEHMH OMHCaH

KPUCTAJUTMUECKUN TOJYOJIbHBIA cONbBAT (S)-adokcosaHepa, UMEIOINNA SHAOTEPMY MPUMEPHO
npu 84.7°C, kak onucano B [Ipumepe 12 u nokazano Ha ®ur. 7.

B napyrom BapmaHTe OCYLIECTBIEHMs, B HACTOSINEM HM300PETEHHHM OIHUCAH

KPUCTAJUIMYECKUI TOJY OJIbHBIN
TBEPAOH (POPMBI MpencTaBiseT
dbopmy.

B apyrom Bapuante
KPUCTAJUIMYECKUN TOJY OJIbHBIN
TBEPAOH (HOPMBI TMPENCTABISAET
dbopmy.

B apyrom Bapuante
KPUCTAJUIMYECKUM TOJY OJIbHBIN
TBEPAOH (POPMBI TPENCTABIAET
bopmy.

B npyrom BapuaHTe
KPUCTAJIMYECKUN TOJIy OJIbHBIN

TBEPAOH (HOPMBI TMPENCTABISAET

dopmy.

combBaT (S)-adokconanepa, rae mo MeHbimeld mepe 90%
co00# KPUCTAIIMYECKYIO TOJYOJIbHYIO COJIbBATHPOBAHHYIO
OCYLIECTBJIEHHs, B HACTOSILIEM H300pPETeHUH  OIMUCaH
combBaT (S)-adokconanepa, rae mo MeHbimeld mepe 80%
co00# KpPUCTAIIMYECKYIO TOJIYOJIbHYIO COJIbBATHPOBAHHYIO
OCYLIECTBJICHHs, B HACTOSILIEM H300pPETeHUH  OIMHUCaH
combBaT (S)-adokconanepa, rae mo Mesbimeld mepe 70%
cO0OH KpPUCTAIIMYECKYIO TOJIYOJIbHYIO COJIbBATHPOBAHHYIO
OCYLIECTBJIEHHs, B HACTOSIIEM HM300pPETEHUH  OIUCaH
conbBar (S)-apokcomanepa, rme mo MeHblied mepe 60%

cOOOH KpPUCTAIIMYECKYIO TOJIYOJIBbHYIO COJbBATHPOBAHHYIO

B npyrom BapwaHTe OCYLIECTBJCHUS, B HACTOALIEM HW300PETEHUH  OMHCAHBI

NEeCTUHUAHBIC 1500051 napasuTuuaIHbIE KOMITO3HILINH, CoAcCpKaIue KPUCTAJTNIECCKY IO

TOJIyOJILHYIO COJIbBATUPOBaHHYIO Gopmy (S)-adokconanepa B OTAEIBHOCTH WM B KOMOMHALIUU

¢ JpyrumMu HeﬁCTBYIOHlHMH BCIICCTBaAMU, BMECTE C CeIIbCKOXO3SICTBEHHBIMHA  WJIH

(hapMaeBTUYECKH TPUEMJIEMbIMU HOCUTEISIMHU HITH pa30aBUTEIISIMU.

B npyrom BapuaHTe OCYINECTBJCHHS, B HACTOSIIEM H300pPETEHUH OIMHCAHBI
MECTULUAHBIE WJIN NMAPa3UTULIMIHBIE KOMITO3ULIUH, COAEPIKALNE KPUCTAJUTMUECKUN TOJTy OJIbHBIHT
compBaT (S)-adokconaHepa B OTHEIBPHOCTH WM B KOMOWHAIIMM C OOHUM WM OOJbIIe
NOTIOJTHUTEbHBIMU ~ JIEUCTBYIOIIMMH  BELIECTBAMU, U  CEJIbCKOXO3AMCTBEHHbIE  WIIU
(dapMaLeBTUYECKH MpUEMIIEMble HOCHTEIH WIH pa3daBurenu, rae rno MeHbineidr mepe 80%

tBepaori ¢dopmbl (S)-adokconanepa npencrasisier coOOH KPUCTAIHYECKYI TOJYOJbHYIO
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conpBaTUPOBaHHYIO popmy (S)-adokconanepa.

B gpyrom BapuaHTe OCYINECTBJCHHUS, B HACTOSINEM H300PETEHUH  OMHCAHBI
NEeCTHLUAHBIC WM Mapa3suTHLUIHbIE KOMIIO3HLNH, COIEPIKALINE KPUCTAJUINIECKUI TOJTY OJIbHbIH
compBaT (S)-adokconaHepa B OTHEIBPHOCTH WM B KOMOWHAIIMM C OOHUM WM OOJbIe
JOMOJHUTENbHBIMU ~ JEHCTBYIOIIMMM  BEINECTBAMH, M  CEJIbCKOXO3SHCTBEHHBIE MU
¢dapmaneBTHYECKH TpUEMIIEMble HOCUTENH WM pa3OaBuTenH, rae mo MeHbined mepe 70%
tBepaoii ¢Gopmbl (S)-adokconanepa mnpencrasisier coOONW KPUCTAUTUYECKYIO TOJYOJbHYIO
cosibBaTUpOBaHHYIO Gopmy (S)-adokconanepa.

B gpyrom BapuaHTe OCYINECTBJEHHS, B HACTOSIIEM H300PETEHHH OMUCAHBI
MEeCTULMAHBIE WK Mapa3sUTHLUAHbIE KOMIIO3ULMH, CONEPIKALINE KPUCTAJUINIECKUI TOJTY OJIbHbIH
combBaT (S)-adokconaHepa B OTHEIBHOCTH WM B KOMOWHAIIMM C OJHUM WM OOJbIIe
JOMOJHUTEbHBIMU ~ JEHCTBYIOLIMMU  BEIIECTBAMH, U  CEJIbCKOXO3SHCTBEHHbIE  WJIH
dapManeBTHYECKH TPUEMIIEMbIE HOCHUTENN WM pa3daBUTENH, rae 1o MeHbledl mepe 60%
TBepnoil (Gopmel (S)-adokcomaHepa mnpencraBiseT COOOH KPHCTAJUTMUECKYIO TOJYOJIbHYIO
conmpBaTUpOBaHHYIO opmy (S)-adokconanepa.

Conu

Takske B 00beM HACTOSIILIEr0 U300PETEHUST BXOAT COJIM OMMCAHHBIX B HACTOSIIEM TEKCTE
COEMHEHUH C KUCJIOTAMU M OCHOBAHUSIMH, B T€X CJIy4asiX, [JIe 3TO BO3MOXKHO.

Tepmun "kucnora” oxBaTbiBaeT Bce (papMalleBTUUECKU IPUEMIIEMble HEOPTaHUYECKHe
WJIH OpPraHUYecKue KUCJIOThl. HeopraHudeckne KHUCIOThI BKIFOYAIOT MHHEpPAJIbHBIE KHUCIIOTHI,
TaKue KaK TaJIOTeHOBOJOPOAHbBIE KHCJIOTHI, TaKHMe Kak OpPOMHCTOBOAOPOAHAs KHCJIOTA |
XJIOPHUCTOBOJIOPOAHASL KUCJIOTA, CepHas KHUCIOTa, (ocopHas KUCIOTA M a30THAS KUCIIOTA.
OpraHuueckrie KHCJIOTHI BKIOYAIOT BCe (hapMalleBTHUECKH MpUEMIIeMble aidaTuueckue,
ATUIUKIMYECKEe U apOMaTHuYecKre KapOOHOBbIE KHCIIOTBHI, IUKApOOHOBBIE  KHCJIOTBI,
TPUKapOOHOBbIE KHUCJIOTHI M KHPHBIE KHCJIOTHl. B OXHOM BapuaHTe, KHCIOTHI MPENCTABISIIOT
coboit JuHeWHble WM pa3BETBICHHbIE, HachbllleHHble WM HeHacbieHHble C1-Cao
anudaTnyeckrue KapOOHOBBIE KHCIOTBI, KOTOpbIE HEOOs3aTeIbHO 3aMEINEHbl rajloTeHAMU HIIH
ruapokcuibHbiME Tpyminamu, win Cs-C12 apomarudeckue kapOOHOBbIe KHCIOTHI. [Ipumepamu
TAKUX KHCJIOT SIBJISIOTCS YIrOJIbHAsl KHCJIOTa, MypaBbHHAs KHCIOTA, YKCYCHAasl KHCJIOTa,
NPOMMOHOBAasl  KHCIOTA,  HM3OMPONMUOHOBAast ~ KUCJIOTA,  BajiepHaHOBAs  KHCJIOTa,  O-
TUAPOKCUKHUCIIOTBL, TAaKW€ KaK TJIMKOJIEBAsl KHCIOTAa W MOJIOYHAsl KHCIIOTA, XJIOPYKCYCHAs
KUCJIOTa, OEH30MHAsT KUCIIOTA, METAHCYIb(OHOBAS KUCIIOTA U CANULIIIOBAs KucinoTta. [Ipumepst
IUKapOOHOBBIX KHUCJIOT BKJIIOYAIOT INABEJIEBYI0 KHUCIOTY, SIOJOYHYHO KHCIIOTY, SIHTAPHYIO
KUCJIOTY, BUHHYIO KHCIOTY, (yMapoByI KHCIOTY U MAaJleMHOBYIO KHCIOTy. IlpuMepom

TpHK&p6OHOBOI>i KHUCJIOTBI ABJIACTCA JIMMOHHAsA KHCJIOTA. >KI/IprIe KHUCJIOTBI BKJIKOYAKOT BCC
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(dapManeBTHYECKH TpUEMJIEMbIE HACBILIEHHbIE WM HEHACBILICHHbIE anu(aTUdecKue WIn
apomMaTudeckue KapOOHOBbIE KHCIOTHI, coiepskaiine oT 4 no 24 aromoB yriepona. Ilpumepsr
BKJIFOYAIOT MACJSIHYKO ~ KHCJIOTY, HM30MAC/IAHYK) KHCJIOTY, BTOP-OyTaHOBYIO  KHCJIOTY,
JIAYpUHOBYIO KUCJIOTY, NaJIbMUTUHOBYIO KUCJIOTY, CTEAPUHOBYIO KUCJIOTY, OJIEMHOBYIO KHUCJIOTY,
JIMHOJIEBYIO KUCJIOTY, JIMHOJIEHOBYIO KUCJIOTY U (DEHMIICTEApUHOBYIO KUCIIOTY. Jlpyrue KucioTsl
BKJIIOYAIOT TTIFOKOHOBYIO KHCJIOTY, TNIFOKOTENITOHOBYIO KHCIIOTY M JJAKTOOMOHOBYIO KHUCIIOTY.

TepMmuH “ocHOBaHHE” OXBAThIBAET BCe (PapMalleBTUYECKH NIPUEMJIEMbIe HEOPraHUYECKHe
WIM OpraHWYeCKHe OCHOBAHUS, BKJIIOYAsl THUAPOKCHIbL, KapOOHaThl wiu OHMKapOOHATHI
IIEJTOYHBIX METAJUIOB HJIM IIEJOYHO3eMeNbHbIX MeTaJuioB. Conu, chOpMUPOBAHHBIE C TAKUMH
OCHOBAHUSIMH, BKJIFOYAIOT, HAMPUMEpP, COJNM ILIEJOYHBIX WU IIEJOYHO3EMENbHBIX METAJJIOB,
BKJIFOYAs1 (HO HE OTPAaHUYHMBASICh TOJIBKO UMH) COJIH JIUTHSI, HATPUS, KAJIHsI, MATHUS VTN KaJIbLIUS.
Comnu, copMHUpOBaHHBIE C OPTAHUYECKUMH OCHOBAHMSIMH, BKIIFOYAIOT COJU C OOLIEU3BECTHBIMU
yIJIEBOJOPOAHBIMU U TE€TEPOLMKIMYECKMMU aMMHAaMHU, KOTOpbIE BKJIIOYAIOT, HAaIpUMeEp, COJHU
ammonusi (NH4"), conu ankun- v IUajKAIaMMOHHUS, W COJIU C IUKJINYECKMMH aMUHAMH, TAKHE
KaK COJI MOP(OJIMHA U TIUITEPHUINHA.

BerepuHapHble KOMIIO3UILIUU

Coenunenusi, umerorue Gopmyiy (1), oborammennsie (S)-3HAHTHOMEPOM, U KOMITO3UIIHH,
comepiKalfe 3TU COEAMHEHMs, MOXKHO MpPUMEHATb JUIs NPOPWIAKTHKH U JICUSHHS
napasuTHuecKux uHpecrauui/mHpekuuii y OKMBOTHBIX. KOMMIO3MLMM 1O HACTOALIEMY
n3o0pereHmo  coxepkar 3P (QekTHBHOE  KOMMYECTBO IO  MEHbIIeH Mepe  OIHOro
W30KCa30JIMHOBOTO coenuHenus, uMeromiero ¢opmyay (I), oboramennoro (S)-3HaHTHOMEPOM,
wim  ero (¢apMaleBTHYECKH TNPUEMIIEMON Ccoiu, B KOMOWHammMu ¢ (apMalneBTHUECKU
NpUEMJIEMbIM HOCHTEJEM WM pa3OaBUTENEeM M, HEeOOs3aTeNbHO, C APYTMMH HEAKTHBHBIMU
BCIIOMOTaTeJbHBIMU BEIECTBAMU U, HEOOS3aTeNbHO, B KOMOWHALMM C OXHUM WM OOJblie
JOTOJIHUTEbHBIMA  JCWCTBYIOIIMMH  BEIIECTBAMH. B MpeAnoOYTHTENbHOM  BapHaHTE
OCYLIECTBJICHUsI, BETEPUHAPHbBIE MAPA3UTULIMIHbIE KOMIIO3ULMU MO HACTOSLIEMY H300PETEHHIO
cozmepskat 3¢ (HeKTHBHOE KOJUUECTBO H30KCA30JHHA, MMEIOLIEro MPUBEACHHYIO Bbilie GopMyITy
IA, oborameHHoro (S)-3HaHTHOMEPOM, WK ero (apMalleBTHIeCKH IpuemieMoil comu, rae X!,
X? u X? npencrasnstot coboii H, xnop, ¢rop unu CF3. B apyrom npeanouTUTe -HOM BapuaHTe
OCYLIECTBJICHHs, B HACTOSIIEM H300PETeHUH OMKHCAHbl BETEPUHAPHBIE MAPA3SUTHLIUIHbIC
KOMIO3UIHH, coaepxamue adokcomanep, oOorameHHbI (S)-3HAHTHOMEPOM, KaK OIHUCAHO
BBILLIE.

Komnosuuuu MoryT ObITh B Pa3IUYHBIX TBEPABIX U JKUAKUX (HOpMAX, MOAXOMSIIUX IS
pasHbIX crIoco0OB BBEAEHUS KUBOTHOMY. Hanpumep, BeTeprHapHbIe KOMITO3HLIUH, COAEpIKaIue

COCAVMHCHHUs II0 HACTOALIECMY I/1306peTeHI/II-O, MOI'yT HaXOAUTbBCA B COCTaBEC KOMHOSHHHﬁ,
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HNOIXOIAIINX Ul IEPOPATBHOTO BBEIEHHS, HHbEKIIMOHHOTO BBEIEHUS, BKIIFOYAst MOJKOKHOE U
NapeHTepalibHOe BBENEHHE, U MECTHOTO NMPHMEHEHUs (Harnpumep, TOYeYHOE HAHECEHHE WIIH
obmuBanus). Kommosuimu mnpenHasHa4deHbl [JIs1 BBEAEHHS] JKUBOTHOMY, BKJIO4ast (HO He
OrPaHUYMBASCh TOJBKO HMMH) MIIEKONMTAOMMX, NTHLI U pbiO. [IpuMeprl MIIEKOMMTAIOLINX
BKJIIOYAIOT (HO HE OrPaHUYMBAIOTCS TOJBKO UMH) JIIOJEH, KPYIHBIH pOraThlii CKOT, OBEL, KO3,
JaM, aJbIIaKOB, CBHHEH, JIOmAaeH, OCioB, co0aK, KOMEK U JPYTUX CeNbCKOXO3IHCTBEHHBIX HIIH
JOMAIITHUX >KUBOTHBIX. [IpuMepbl NTHUI BKJIIOYAIOT WHAEEK, LBIUIAT, CTPayCoOB U APYTUX
CEeJIbCKOXO3SIICTBEHHBIX WM AOMAITHUX NTUL. OCOOEHHO TOJIE3HO MPUMEHEHHE COCTUHEHUH,
umeroux ¢popmyny (I), oborameHHbIX (S)-3HAHTHOMEPOM, JUISI 3aLUThl KHUBOTHBIX-
KOMITAHBOHOB, TaKUX KaK COOAKH W KOUIKH, U CEIbCKOXO3SHCTBEHHBIX JKUBOTHBIX, TAKUX KaK
KPYIIHBIA POraThlil CKOT U OBLBI, OT 3KTONAPa3UTOB.

CenbCKOXO3AHCTBEHHBIE KOMITO3UIINHU

B gpyrom BapuaHTe OCYIUECTBJCHHS, B HACTOSIIEM H300PETEHHH OMHCAHBI
CEeNIbCKOXO3SIIICTBEHHBbIE KOMITO3ULIMH, CoAepikamue coenuHeHus, umeromue ¢opmyny (1),
dopmyny IA, oboramennwie (S)-sHaHTHOMEepOM, BKmouas (S)-adokcomanep. Kommozurum
MOKHO MPUMEHSTh I OOpbOBI C BpPEOUTENISMH, MOBPEKAAIOIINMHI PACTEHUS, MaTepUal s
Pa3MHOXKEHUS] PAaCTEHUH U ypOXkal, WM MaTepuaibl Ha OcHOBE fepeBa. COrjlacHO HaCTOSIIEMY
u3obpereHmto, coenunenusi, umeromue gopmyiy (I), oboramennsie (S)-5HAHTHOMEPOM, MOXKHO
BBOJHTD B PACIPOCTPAHEHHbIE BUAbI KOMIIO3ULIUI, TaKUe KaK, HAIPUMEDP, PACTBOPBI, MY JIbCHUH,
CYCIIEH3UH, MyPbl, MOPOIIKH, ACThI, TPAHYJIbI U PACTBOPBI IS PACTIBUICHUS] HETIOCPEICTBEHHO
Ha oOpabarbiBaemyro obmacte. PopMa NmpUMEHEHHs 3aBHCUT OT KOHKPETHOH Ienn U crocoba
BBeleHMs. Buj mpemapara u cnoco® BBeneHHs B KaKIOM KOHKPETHOM Cllydae MOAOHparoT
TaKUM 00pa3oM, YTOOBI JOCTMYb TOHKOTO M OJHOPOJHOTO pPAaCHpeneNieHHs] COeIMHEHUs,
umetrotero popmyiny (I) mo Hacrosimemy n300peTeHUIO.

B HacrosmeMm n300peTeHHH OIMUCAHA TAKXKE CEIbCKOXO3SIMCTBEHHAs] KOMITO3ULHS IS
OopBOBI C KUBOTHBIMHU-BPEIUTEISIMU, KOTOPAsi COAEPIKUT TAKOE KOJIUYECTBO IO MEHbIIEH Mepe
onHoro coenuHenus, umeromero dopmyay (1), dopmyny IA, rae X!, X u X° npexncrasusor
coboit H, xmop, ¢prop mwmu CF3 oboramenHoro (S)-sHanTHOMEpOM, BKJIIOYas (S)-adokconanep,
UM €ro CENbCKOXO3SMCTBEHHO INPUEMJIEMONM CONM, U IO MEHbIIEH Mepe OAUH WHEPTHBIN
KUOKUA VWM TBEPABINH CENbCKOXO3SHCTBEHHO MPUEMJIEMbIH HOCHTENb, KOTOPOE OKa3bIBAET
NEeCTHLUAHOE ACWUCTBHE, M, NPHU SKEJAHHM, MO MEHbIIEeH Mepe OIHO MOBEPXHOCTHO-aKTHBHOE
BEINECTBO. Takas KOMITO3ULMSI MOJKET COIEpKaTh EAMHCTBEHHOE JEHCTBYIOINEE BELIECTBO,
umeromee Qopmyny (I), oboramenHoe (S)-3HaHTHOMEPOM, WIH €ro COJb, HJIH CMECh
HECKOJIbKMX JIeWCTBYIOIIMX BemecTB, wuMmeromux ¢opmyny (I), oboramenubix (S)-

SHAHTHOMEPOM, WJTH UX COJIEH, MO0 HACTOSIIEMY H300pPETEHHIO.
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Komrmosuimu rotoBiT u3BecTHbBIM obpasom (cm., Hampumep, US 3,060,084, EP-A 707
445 (nns xxupkux KoHLEHTpatoB), Browning, "Agglomeration", Chemical Engineering, Dec. 4,
1967, 147-48, Perry's Chemical Engineer's Handbook, 4th Ed., McGraw-Hill, New York, 1963,
pages 8-57, 1 WO 91/13546, US 4,172,714, US 4,144,050, US 3,920,442, US 5,180,587, US
5,232,701, US 5,208,030, GB 2,095,558, US 3,299,566, Klingman, Weed Control as a Science,
John Wiley and Sons, Inc., New York, 1961, Hance et al., Weed Control Handbook, 8th Ed.,
Blackwell Scientific Publications, Oxford, 1989, u Mollet, H., Grubemann, A., Formulation
technology, Wiley VCH Verlag GmbH, Weinheim (Germany), 2001, 2. D. A. Knowles,
Chemistry and Technology of Agrochemical Formulations, Kluwer Academic Publishers,
Dordrecht, 1998 (ISBN 0-7514-0443-8, koTopble BCe BKIIIOUYEHbI B HACTOSIIIUNA TEKCT
MIOCPEICTBOM  CCBUIKH), HAmpHMep, IOCPEICTBOM pa30aBieHUs] HEeWCTBYIOIIEro BEINECTBa
BCIIOMOTaTeJbHbBIMA KOMIIOHEHTAMHU, MPUEMIIEMbIMUA Ui arpOXUMHYECKHX KOMITO3HULIUH,
TAKUMH KaK pACTBOPUTENM W/WIM HOCUTENIM, NPU HEOOXOAMMOCTH — 3MYJIbIaTOPaMH,
MOBEPXHOCTHO-aKTHBHBIMH BELIECTBAMHU U AHCIIEPraTOPaMH, KOHCEPBAHTAMH, NIEHOTACUTEIISIMH,
no0aBKaMHU [isi MOHMW)KEHHSI TEMITEPATYPbI 3aMEP3aHus, a B CIydae KOMIO3ULMHU 1Jisi 00paboTKH
CeMsH — HeoOs3aTeNIbHO, KpPACHUTENIMH W/WIM  CBS3YIOIIMMH  BELIECTBAMU  H/HIIK
rejieo0pa3oBaTess MU,

IIpumeHeHne u CIIOCOOBI JIEUEHHS B BETCPUHAPUH

Kak onmcano Bbime, coenuHenus, umeromue ¢opmyny (I), oboramenusie (S)-
SHAHTHOMEPOM, 3((PEKTHBHBI NMPOTHB SKTONAPA3UTOB U MOTYT NPUMEHSTHCS JUIS JICYCHUS U
NPOQUITAKTUKY 3apa)KEHUsI MapasUTaMu y *KMBOTHBIX WJIM Ha NOKPOBAX JKUBOTHBIX. B omHOM
BAPUAHTE OCYLIECTBJICHHs, B HACTOSAIIEM W300PETEHWH ONUCAH CIOCO0 JIEYEHUS WU
NPOQUIAKTUKN 3apaskeHUs] HKTOMApPasHTaMH Yy JKUBOTHBIX HJIM Ha MOKPOBaX >KHBOTHBIX
(HampuMep,  MJICKOIMHUTAIOIIMX  WJM  MTHL), BKJOYAIOIIMA  BBENEHHE  SKUBOTHOMY
SKTOMAPAZUTHLUAHO 3PPEKTUBHOrO KOJUYECTBA coenuHeHus, wumeromero (opmyny (D),
oOorameHHOro (S)-HaHTHOMEPOM, HJIU ero (papMaleBTUYECKH MPUEMIIEMBIX COJICH, WIIH
KOMITO3MLIMK, COAEpKalleil yKa3aHHOe COeAuHEeHHe. B Jpyrom BapHuaHTe OCYLIECTBIICHHS,
croco0bl MO HACTOSAILIEMY H300PETEHHIO BKJIIOYAIOT BBEACHHUE JKHUBOTHOMY 3((EKTHBHOTO
KONIMYeCTBA coefuHenus, uMeromero gopmyny IA, rme X!, X? u X® npencrasnstor coboii H,
xjop, ¢rop wmmu CF;3, oboramenHoro (S)-3HaHTHOMEpPOM, WIH ero (apMaleBTHYECKU
NpUEeMJIEMOi COJTU. B mpennoyTuTeIbHOM BapHaHTe OCYLIECTBIICHHS, CIOCOOBI IO HACTOSIIEMY
U300pETeHNI0 BKJIIOYAIOT BBEACHHE KUBOTHOMY d(dexTuBHOro kosmuectsa adokconanepa,
oboratieHHOro (S)-3HaHTHOMEPOM, WU ero (hapMaleBTUYECKH IPUEMIIEMON COJTH.

B npyrom BapuaHTe OCyIIEeCTBJICHHs, KOrna coeauHenwus, umeromue ¢opmyny (1) wmum

IA, oboramennbie (S)-sHaHTHOMEpaMHu, BKIouas (S)-adokconaHep, BBOOAT B KOMOWHAIUU C
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IPYTUMH COEOUHEHUSIMH, AKTUBHBIMU IPOTHUB SHIONAPA3UTOB, B HACTOSALIEM H300pETEHUHU
OMHUCAaH CTIOCO0 JieueHUs WKW NMPOQUIAKTHKH 3HIONAPA3UTUYECKONH MH(PEKLHUH U 3apakeHus
SKTOMAPA3UTAMH Y )KMBOTHOT'O MJIM HA MOKPOBAX JKUBOTHOTO. DTOT CIOCOO BKIIOYAET BBEACHUE
JKMBOTHOMY KOMITO3HIIMH, cozep:xkaiiedl 3()(eKTHBHOE KOJMUYECTBO COENUHEHHS, HUMEIOINEro
dopmyay (I), TA umu adokconanepa, oboraiieHHOTO (S)-3HAHTHOMEPOM, B KOMOWHALUU C
3¢ PEeKTHUBHBIM KOJHMYECTBOM IO MEHbLIEH Mepe OIHOIO BTOPOTO JEHCTBYIOLIErO BEIECTBA, HIH
ux (papMaleBTUYECKH MPUEMIIEMBbIX COJICH.

MiekonuTarIue, KOTOPble MOTYT IMOABEpPratbcs o0paboTke, BKIOYAIOT (HO He
OTPAaHUYMBAKOTCS TOJBKO MMH) JIIOAEH, KOLIeK, cOoOakK, KPYMHBIA pOraThlii CKOT, Kyp, KOpPOB,
OW30HOB, OJIEHEH, KO3, JIOMAeH, jJaM, BepOtOIOB, CBHHEH, OBEll U SKOB. B OIMHOM BapuaHTe
OCYIIECTBJICHHS] HACTOSINEro U300peTeHus, 00padaThiBA€MbIMH JKUBOTHBIMU SIBJISTFOTCS JIFOMIH,
KOIIKH WJIA COOAKH.

B onmHOM BapMaHTe OCYLIECTBJICHUS HACTOSINErO HM300PETEHHs, KOMIIO3ULUH TI0
HACTOSIIEMY H300PETEHHIO, COAEpIKalllle COeNMHEHHe, coenuHeHue, umerouiee Gopmyay (1)
w [A, oboramenHoe (S)-3HAHTHOMEPOM, B KOMOMHAIIMK C JOMOJHUTEJIbHBIM COCIUHEHUEM,
AKTUBHBIM TPOTUB SHAOMAPA3UTOB, 001anar0T 3(P(PEeKTUBHOCTHIO TPOTHUB 3SHIOMAPAZHUTOB,
PE3UCTEHTHBIX K IEHCTBYIOIMM BEIIECTBAM M3 KJIacca MAaKPOLMKINYECKUX JIAKTOHOB. B ogHOM
BApUAHTE OCYILIECTBICHHS, COENUHEHHs M KOMIIO3UIMM [0 HACTOSIIEMY H300pETEeHHIO
s¢exTuBHbI 111 60pbOBI ¢ Haemonchus contortus, Ostertagia circumcincta n Trichostrongylus
colubriformis y MIeKONUTAIOMUX WM NTHLI.

B npyroMm BapuaHTe OCYILIECTBJIEHHs, B HACTOSALIEM H300PETEHHWH OIMHUCaH Crocod
JI€YCHUs] MApa3sUTHON MHQPEKIMU WHIHM 3apaXeHUS Mapa3suTaMy y >XMBOTHOTO, BKJIOYAOLIMH
BBeleHHe O(PPEKTUBHOIO KOJNUYECTBa coeAnHeHusi, umeromero ¢opmyay (I) wm 1A,
oborareHHoro (S)-sHaHTHOMEpOM, BKJrOYas (S)-adokconanep, B komOuHauu ¢ 3QHeKTHBHBIM
Kosnn4ecTBOM akTuBaTopoB ["”AMK-peunenTopoB OeCrO3BOHOYHBIX, BKJIKOYAsl ABEPMEKTHH HIIH
MIUIOEMULIMH, MJIEKOIHTAOLIEMY, HYKIAIOLIEMyCsl B 3TOM. ABEPMEKTHHBI, KOTOPBIE MOKHO
NPUMEHSTh B KOMOWHAIIMH C COEAUHEHHMSIMU IO HACTOSIIEMY H300pPETEHUI0, BKIIIOYAIOT (HO He
OTPAaHUYMBAIOTCS TOJIBKO HMMH) a0aMeKTHH, JUMAIeKTHH, JOPAMEKTHH, 3MaMEKTHUH,
SMPUHOMEKTHH, WBEPMEKTHH, JATHIEKTHH, JIEMMUMEKTUH M CelaMeKTHH. MIIOeMHULINHBI,
KOTOpbIE MOYKHO TMPUMEHSATh B KOMOMHALMHN C COSOUHEHHMSIMH TI0 HACTOSIIEMY H300pETeHHIO,
BKJTIOYAIOT (HO HEe OTPaHUYUBAIOTCS TOJILKO UMH) MUJIOEMUKTHH, MUJIOeMULIIMH D, MunOeMurua
OKCHM, MOKCH/IEKTUH M HEMaJeKTHH. Takke BKIIFOUEHBI 5-OKCO M S-OKCHMHBIE NMPOH3BOIHBIE
YKa3aHHBIX aBEPMEKTUHOB U MIJIOEMULIUHOB.

B onHOM BapuaHTe Je4YeHHs] NMPOTUB 5KTOMAPA3UTOB, SKTOMAPA3UThl MPUHAIUIEKAT K

pony Ctenocephalides, Rhipicephalus, Dermacentor, Ixodes, Amblyomma, Haemaphysalis,
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Hyalomma, Sarcoptes, Psoroptes, Otodectes, Chorioptes, Hypoderma, Damalinia, Linognathus,
Haematopinus, Solenoptes, Trichodectes n IFelicola. Tlognexaimye J€4eHUIO 3KTOMAPA3HUTHI
BKJTIOYAIOT (HO HE OIPAaHUYHMBAIOTCS TOJILKO UMH) OJIOX, KJIEIe, 3y JHeH, KOMapoB, MyX, BIIEH,
MSICHBIX MYX U UX KOMOMHaIu. YacTHbIE IpUMeEPHI BKJIIOYAIOT (HO HE OrPAaHUYUBAIOTCS TOJIBKO
umu) Onox kotoB u cobak (Crenocephalides felis, pon Ctenocephalides w T.1.),
napasutudopMHubIx kiewmeit (pox Rhipicephalus, Ixodes, Dermacentor, Amblyomma n T.11.), u
akapudopmubIx kiemeit (pog Demodex, Sarcoptes, Otodectes v 1.11.), Bueii (pon Trichodectes,
Cheyletiella, Linognathus n 1.11.), komapoB (pon Aedes, Culex, Anopheles n T.1.) u myx (pox
Haematobia, Musca, Stomoxys, Dermatobia, Cochliomyia n T.n.). B npyrom Bapuanre JeueHHsI
SKTOMAPA3UTOB, SKTOMAPA3UT MPENCTABIIAET COOOH OJIOXY W/WJIH Kilea.

JIONOJTHUTEbHBIE TIPUMEPBI SKTOMAPA3UTOB, ¢ KOTOPBIMH MOJKHO OOPOTBCS C TOMOIIBIO
coequHenui, umerormux dopmyny (I) u [A, oborameHHbIx (S)-39HAHTHOMEPAMHU, BKIFOYAOT (HO
HE OrPAaHUYMBAIOTCS TOJNBKO WMHM) Kiema Rhipicephalus microplus (xieum KoNb4aTblii),
Rhipicephalus decoloratus w Rhipicephalus annulatus; muassl, Takue kak Dermatobia hominis n
Cochliomyia hominivorax (napanbHULIA 3€N€HAst), MUA3bl OBel, Takue Kak Lucilia sericata,
Lucilia cuprina (n3BecTHa Kak mananbHas myxa B Ascrpanuu, Hosoil 3emangnmu u FOsxHOI
Adpuxke), COOCTBEHHO MyXH, & UMEHHO T€, YbH B3pOCIbIe (POPMBI ABIISIOTCS MApa3UTaMH, TaKHue
Kak Haematobia irritans (;xurajka KOpOBbs MaJiasi); BIIU, Takue Kak Linognathus vituli v T.1.; n
akapuopMHBIE KIELIM, Takue Kak Sarcoptes scabiei n Psoroptes ovis. BrllneykazaHHBIN
nepeueHb He SBJSIETCS UCUYEPIBIBAIOIINM, U JPYyTUe SKTOMAPa3UThl XOPOIIO U3BECTHHI B JAHHOMN
o0lacTh Kak OmacHble Ui JKMBOTHBIX W JiroAed. OHHM BKIFOUAIOT, HANPHMEp, MUTPUPYIOLINE
JIMYUHKH JIBYKPbUIBIX.

B onHOM BapuaHTe OCYINECTBIJICHUS], IIPH BBEACHUU C APYTUM COSTUHEHHEM, aKTUBHBIM
NPOTUB 3HIOMAPA3UTOB, COCOUHEHHUS U KOMIIO3UIMU MO HACTOSINEMY H300pPETEHHI0 MOKHO
NPUMEHSTh JJIsl JICUEHHUs] WM TPEAOTBPALICHUS SHIONAPA3SHTHOW WH(EKIHMU CIeAyIOInX
napasutoB. Anaplocephala  (Anoplocephala), Ancylostoma, Necator, Ascaris, Brugia,
Bunostomum, Capillaria, Chabertia, Cooperia, Cyathostomum, Cylicocyclus,
Cylicodontophorus, Cylicostephanus, Craterostomum, Dictyocaulus, Dipetalonema, Dipylidium,
Dirofilaria, Dracunculus, FEchinococcus, FEnterobius, Fasciola, Filaroides, Habronema,
Haemonchus,  Metastrongylus,  Moniezia,  Necator, = Nematodirus,  Nippostrongylus,
Oesophagostomum, Onchocerca, Ostertagia, Oxyuris, Parascaris, Schistosoma, Strongylus,
Taenia, Toxocara, Strongyloides, Toxascaris, Irichinella, Trichuris, Trichostrongylus,
Truoontophorus, Uncinaria, Wuchereria, m wux xoMmOuHaumii. B napyrom Bapuanrte
OCYIIECTBIICHHUsI HACTOSINEro H300peTeHus, IapasuT MpeacTaBisier coboii Haemonchus

contortus, Ostertagia circumcincta, Irichostrongylus axei, Trichostrongylus colubriformis,
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Cooperia curticei, Nematodirus battus, Dirofilaria immitis 1 nx KOMOMHALIIY.

HeperepuHapHOe NpUMEHEHHE U CITIOCOOBI

bnaromaps ux mpekpacHOW AakTHUBHOCTH, coeauHeHus, umeromue ¢opmyny (I),
oOoratieHHble (S)-3HAaHTHOMEPOM, U, B OCOOCHHOCTH, coenHeHus1, nMmetroiue Gopmyny IA, rae
X!, X? u X® npencrasastor coboii H, xnop, ¢prop unu CF3, Brirouas (S)-adpokconanep, MOKHO
HPUMEHSTH U1 OOPBOBI C BPEAUTEISIMH, TIOBPEXKIAOIINMHE yYPOsKai, paCTEeHNs] U MaTepHaibl Ha
ocHOBe JnpeBecuHbl. COOTBETCTBEHHO, B HACTOSIIEM H300pPETEHHH OMHCAH TaKXe CIoco0
O0pbOBI € KUBOTHBIMH-BPEIUTENSIMU, BKJIOUAKOIMNA 00pabOTKy BpenuTeNeil, MX MHIIH, WX
MecTa OOMTAaHUS WJIM MECT Pa3MHOXKEHHUS, WM KyJbTYpPHBIX PACTEHUH, MaTepuaia s
Pa3MHOXKEHHUS] pacTeHUil (Takoro Kak CeMeHa), MOYBbI, IUIOLIaT{, MaTepualia HIU Cpenbl, B
KOTOPOH BpEAHMTENH PacTyT WIM MOTYT PacTH, HJIM MaTepPHaJOB, KYJbTYPHBIX pPaCTCHHUH,
Marepuaia sl Pa3MHOXKEHHUS PAacTeHHH (TAaKOro Kak CEMEHa), ITOYBbI, TOBEPXHOCTEH WiIN
NPOCTPAHCTB, KOTOpPble HEOOXOAMMO 3aIlUTUTh OT AaTaKd BpEAWUTENEeH WIN 3apakeHHs
BPEOUTEISIMH, TIECTUIMAHO 3G ()EKTUBHBIM KOJMUYECTBOM COeqUHEeHUs1, nMerorero gopmyiy (1),
dopmyay IA, rme X', X? u X® npencrapnstor coboit H, xnop, ¢prop unu CFs, Bkmouas (S)-
a(okconaHep, WM €ro COJIH, WM KOMITO3ULINH, COAEpIKallel YKa3aHHOE COETUHEHHE.

B ogHOM BapmaHTe OCYIIECTBIICHHUS, CIIOCOO MO HACTOSINEMY M300PETEHHIO CIYKUT IJIs
3alUTHl MaTepuasa Uil Pa3MHOXKEHHs PACTeHUH (TAaKOro Kak CEMeHa) U PaCTeHHs, KOTOpoe U3
HEro BBIPACTAET, OT aTaKH WM 3apa’KEHHs )KMBOTHBIMU-BPEIUTENSIMU U BKIIFOUAET 00pabOoTKy
Marepuajga AJs Pa3MHOXKEHHsI PAacTeHHH (TAkOro Kak CeMeHa) MeCTHUUAHO 3(deKTUBHBIM
KOJIMYECTBOM coenuHenus, umetomero ¢opmyny (I), dopmyny IA, rae X!, X* u X°
npexncrasisiror coboit H, xmop, ¢rop mmm CF;, Brmouas (S)-adoxcomanep, wnmm ero
CEJIbCKOXO3SIICTBEHHO MPHUEMJIEMOI COJIH, OMMCAHHOM BBILIE, MM MECTULIUAHO 3(PPeKTHBHBIM
KOJINYECTBOM OIMMCAHHOW BBILIE M HIDKE CEJIbCKOXO3AHCTBEHHON kommnoszuiuu. Crocol mo
HACTOSILIEMY U300PETeHUI0 HE OTpaHUYMBAETCs 3aUTol "cybcTpara” (pacTeHune, MaTepuan st
Pa3MHOXKEHUS] PACTEHHi, MOYBa M T.J.), KOTOPBII moaBepraercss oOpaboTKe MO HACTOALIEMY
U300pETEHNI0, HO OKAa3bIBAET TAaKXKe IPEBEHTUBHBIA 3(QexT, Tak, Hampumep, 3aIUINAET
pacTeHre, KOTOpOe€ BbIpacTaeT W3 OOpabOOTAHHOTrO MarepHuaja sl Pa3MHOKEHHs PaCTeHUH
(Takoro Kaxk ceMeHa), Py 3TOM CaMO PaCTeHHE He MOJBEPrajioch 00padoTKe.

B onmHOM BapmaHTe OCYLIECTBICHHMsS HACTOSIIErO HW300pETEeHHUs, KacaroleMcs
NPUMEHEHUsl B CEJIbCKOM XO3sMCTBE, ">KUBOTHBIE-BPENUTENHU" O3HAYAIOT YJIEHHUCTOHOTUX MU
HeMaTo[|, OoJiee MPEANOYTHTEIBHO — BPEAHBIX HACEKOMBIX, MAyKOOOPa3HBIX U HEMATO, U €IIe
OoJiee MPEANOUTUTENBHO — BPEHBIX HACEKOMBIX, KJIEIIeH U HEMaTO.

IIpumeps!

Hacrosiee I/1306peTeHI/Ie AOMOJIHUTECJIbHO OMHUCAHO C TOMOINBIO NPUBCACHHBIX OAJICC
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HEOTPAaHMYHMBAIOIINX MPUMEPOB, KOTOPbIE AOMOJHUTEIBHO HIUTFOCTPUPYIOT U300pETEeHNe, HO He
OrpaHUYMBarOT, U HE OOJIKHBI UHTCPIPETUPOBATHCA KaK OrpaHUYIMNBAIOIINUEC, O6”beM HaCTOAICIO
n300peTeHus.

Bce Ttemmneparypbl mpuBeneHbl B rpaaycax lLlenbcusi, KOMHAaTHast TeMIeparypa
cootBeTcTByeT Temmeparype ot 20 no 25°C. PeareHThl mnokynaiu y KOMMEPYECKUX
MOCTABIIMKOB WM MOJyYaJIU IO JIUTEPATYPHBIM METOAUKAM. XUPAIbHYIO YUCTOTY OMNPEEIsUIN
meronoB BOXX aHanmuza ¢ TpUMEHEHHEM XHUPAJbHOW KOJIOHKU. YKa3zaHue o0bema
pacTBOpPUTENS] WM peareHTa OCHOBAHO Ha OOBEMe HCXOMHOTO COCAUHEHHS, TPUHUMAs

IUIOTHOCTB 3a 1 1/miL

Bn = OeH3un
AXM = IUXJIOPMETaH
JIM®A = auMeTuiIpopMaMu
ACN = ALIETOHUTPHII
9KB. = MOJIbHBIE SKBUBAJIEHTHI
B2XX = BBICOKO3((HEKTHBHAS JKUAKOCTHAsI XpoMaTorpadus
I = NEeTPOJICHHBIH 3P up
Red-Al = HaTpHsi ONC(2-METOKCHITOKCH JAFOMUHUM THIPHL
= KOMHAaTHasl TeMneparypa
TOA = TPUITUIAMUH
T = TeTparuapodypan
MHH. = MUHY TBI
g = 4achl
00.= o00beM pacTBOpPHUTENII  OTHOCHUTEIBHO 00BEMAa  HCXOIHOTO

COCANHEHUA, BBIYHUCIICHHOI'O ¢ OOMMYIMICHUEM, YTO IIOTHOCTH PAaBHaA 1 rpamMm Ha

MUJUTUJTUTP.

ITpumep 1: IlonyueHne kaTanusaTopa
XupallbHbI KaTamu3aTop MexdasHoro mnepeHoca, umeromuii gopmyny (Illa-13-1a),

NOJIy4aJii COTJIACHO BapHaHTY, MOKa3aHHOMY Huke Ha Cxeme 2:
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Cxema 2
OH
MNaBH fAICl, wmi
_Brerieo, NBAHACCH,CH.CHy,
OH ,u:uqm Bn0) Olin — BnOQ ~ OBn
TOIT 0T
Mo gec 184.15 [[[a-13-1-1 [[la-13-1-2
[ %
|
i
AN
¢l o it
500K e XMHIH QBN
AXMuwm goo BN TOITY I OBn
TOITY 0T B o
[Ma-13-1-3 [[la-13-1. rpe X =C1

Cranus 1: cuares IIla-13-1-1

0.0 0,0
BnBrik2CO3
OH MEA  BnO OBn
Ot Bn
Mon. Bec 184.15 la-13-1-1

1. 3arpysurb mumerundopmamun (IM®PA, 7.0 n, 10 o6bemoB) B 20-1UTpOBYIO 4-
TOPJIYIO KOJIOY.

2. 3arpy3utb B kosiOy ucxogHoe coenunenue (700.0 r, 1.0 5kB.).

3. 3arpysurs B konby KoCOs3 (262291, 5.0 5kB.).

4. BnBr (2250.3 1, 3.5 3kB.) 1006aBasOT B cMech 1o KarusiM npu 0~20°C.

5. PeakunonHy0 cMech HarpeBaroT 10 60+5°C.

6. IlepememmBarOT peakLIMOHHYIO cMech 12 vacoB mpu 60+5°C.

7. MOHHTOPAT TNPOTEKAHWE pPEAKUHH OO JOCTHXKEHUS COAEPIKAHUS HMCXOTHOTO
coeannenus <0.5%.

8. BBIIMBAIOT PEAKLIMOHHYIO CMeCh B 25.0 1 TeassHON BOABL

9. IlepememmBaroT B TeueHue 2 yacos npu 20+5°C.

10. OTunpTpOBBIBAIOT NPOAYKT (TBEPHbI) M TPOMBIBAIOT OCATOK Ha
¢unbTpe 5.0 1 BOABL

I1. Cymar npoaykt B Bakyyme npu 60°C.
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12. ITocne BeicymmBanus noay4daroT 1500 r npoaykra. Hucrora npoaykra no
B3XX cocrasmusier 99.0%, u Beixon paseH 88.0%.

Cramus 2: cunres II1a-13-1-2

C_Q O
Red-Al
BnO OBn  romvon BnO QBn
OBn . (3N
la-13-1-1 la-13-1-2

1) 3arpy3uts Tonyon (21.0 j1, 10 06bemMOB) B 50-1UTPOBBIH peakTop.

2) 3arpysurts Illa-13-1-1 (2045 1, 1.0 5kB.) B peakTop.

3) Oxnanuts cmech 10 0~10°C.

4) Hatpus Ouc(2-merokcustokcu)amomunnii ruapun (Red-Al, 3000 r, 2.3 3kB.)
n00aBIsAIOT B cMech 1o Karuisim pu 0~10°C npu nepeMermnnBaHuH.

5) PeakimoHHYIO CMeCh NEPEMEIINBAIOT B TeUeHHEe 5 4acoB npu 15-20°C.

6) MoHuTopsT npoTekanue peakuu MerogoM BOXKX no moctmkenust conepkaHust
ucxoaHoro coeauHenus < 0.5%.

7) Tlocne pmoctmwxenust monHON koHBepcuu (< 0.5% WCXOIHOTO COENMHEHUs),
peakuoHHy0 cMech BeUTHBAIOT B 20.0 1 10%-Horo pacteopa NaOH npu 10~20°C.

8) Ilony4eHHyro cMmech mepeMelnBalOT B TedeHue 2 gacos npu 10~15°C u 3atem
GunbTpyIOT Uepes cioit nuaromMoBoii 3eminn (Hanpumep, Celite).

9) Ocanok Ha ¢unbTpe nmpombiBatoT 10.0 51 3TUianeTaTa, U MPOMBIBHBIE MOPIHH
pacTBopuTeNsi OOBETUHSIOT C (PUIIBTPATOM.

10) O6bvenuHeHHbIe Opranudeckue (asbl mpombiBatoT BoAow (10 J1) U HACKIIEHHBIM
pactBopoM xJyiopuaa Hatpus (5.0 J1) mo ogHOMY pasy.

11) Opranunueckyto (asy ynapuBaroT A0 MPUMEPHO 2 00BEMOB.

12) KOHUEHTPpUPOBAHHYIO OpPraHUYecKyro (asy 3areM paz0aBiAIOT METPOJICHHBIM
s¢pupom (I13, 20 ).

13) Paz0aBieHHy0 OpraHu4eckyro a3y CHOBAa YIapUBAIOT IO MPUMEPHO 2 00BEMOB
U 3aTeM (PUIIBTPYIOT.

14) Ocamok Ha ¢unbrpe npombBaroT 5.0 1 I1D u 3arem cymar B Bakyyme mpu 30-
40°C ¢ nonyuenuem 1660 r [Ila-13-1-2 (86.0% BrIxOxd) ¢ unctoTol 98.7%.

Cranus 3: cugres 111a-13-1-3
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OH C|
saCh
Bn{ QBn A0 Bro OBn
Bn O30
Mon.eec 426.5 Moneec 444 65
la-13-1-2 lla-13-1-3

1) 3arpysuts nuxnopmeras (XM, 29.0 i, 10 00beMOB) B SO-IUTPOBBIN peaKTop.

2) 3arpysuts Illa-13-1-2 (2.9 kr, 1.0 5kB.) B 50-IUTPOBBIN PEAKTOP M OXJIAAUTH A0
TeMIIepaTypbl MpUMepHo ot -5 1o 0°C.

3) 3arpy3uts SOCI2 (900 1, 1.1 3kB.) B peaktop mpu -5~0°C.

4) TlepeMemMBarOT pEaKLMOHHYIO CMeCh S yacoB mpH -5~5°C.

5) MonwuTtopsr nporekanue peakuu MetogoM TCX 10 MoNHOro 3aBEpIICHHUS.

6) YmapuBaroT cMeCh 10 2 00BEMOB.

7) Pa3baBisitoT OCTaTOK MeTposieHbM ddupom (20 ).

8) CHoBa ymapuBaroT CMeCh 10 2 00bEMOB.

9) Paz0aBisAr0T KOHIEHTPUPOBAHHBIN OCTATOK MeTposedHbM 3¢upom (20 m).

10) CHOBa ynapuBaroT cMeCh 10 2 00bEMOB.

11) @unbTpyrOT CMeCh M MPOMBIBAIOT OCATOK Ha (PUIBTPE METPOJICHHBIM 3PUPOM
(5.0 m).

12) Cymar ocanok Ha ¢unsrpe B Bakyyme npu 30-40°C, nmonydas 2.9 kr mpoxykra

93.0% BBIXOR).
(

Cranus 4: cunres I11a-13-1

I
Bno GBn “\»\Q
Clin _
- Cl
a-13-1-3 = H
- Olin
Tomyon
OBn
[11a-13-1 DBEn
Moneec: 324 42 Maon. sec: 76937

1) 3arpy3uts Toayou (15 i1, 10 06peMOB) B SO-TUTPOBYIO 4-rOpIyr0 KOOy .
2) 3arpysuts xuHuH (1500 1, 1.0 5kB.) B peakTop.
3) 3arpysuts llla-13-1-3 (2472 1, 1.2 3kB.) B peakTop.

4) TlepememmBarOT peakLIMOHHYIO cMech 12 vacos npu 60-65°C.
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5) MonuTopsT nporekanue peakun MeronoM BOXKX no moctmxenus conepkaHus
ucxoaHoro coeauHenus < 2.0%.
6) Ilocne okoHuaHus peakuuu corjacHo aaHHbIM BDXKX, oxnmaxmaroT cmech 10
25~35°C.
7) @uibTPyIOT PEaKIHOHHYK CMeCh W MPOMBIBAIOT 0cafoKk Ha ¢(uibrtpe 10.0
JIUTPAaMHU TOJIYOJIA.
8) Cymar nponykt B Bakyyme npu 40~45°C, monydas ueseBoi mpoaykt (2.4 kr,
gucrota 94.9%, 67.5% BbIxON).
IIporonnsie AMP cnektpbr 1 LCMS ananu3 mpoaykra noarsepknaroT crpykrypy Illa-
13-1. Ha ®ur. 1 nokasan 'H SIMP cnextp npoaykta B JIMCO-ds, 1 Ha ®ur. 2 nokasaH CrekTp
LCMS nponykra. Yuctora nmpoaykra cornacHo naHHeiM BOJXXX anamusza paBHa 94.9% mno
MJIOLIAAH MHUKA, U XUPaJbHAs YMCTOTA COMIAacHO AaHHBbIM xupanbHoi BOXKX pasna 100% mo

IIoIaau IMMKa.

IIpumep 2: AUbBTepHATHUBHBIM CIOCOO TOJYYEHUS XHUPAJIBHOTO  KaTalu3aTopa
meskgazHoro nepexoca I1la-13-1

AnbrepHaTHBHBI crmoco® cormacHo C(Cxeme 2 HCMONB30BANIM UL MOJYYEHHUS
Karanusaropa, umeromero ¢popmyiy Ila-13-1.

Cranus 1: cunres IIla-13-1-1

1. 3,4,5-tpurugpokcudensoar (9.6 kr, 1.0 skB.) u JIM®PA (76.8 n) 3arpyxaroT B
peaktop npu 10-25°C.

2. B peakrop 3arpysxkarot KoCOs3 (25.1 kr, 3.5 5KB.) 1Ipu TOi1 ke TeMmeparype.

3. 3arem MemieHHO nOOaBISIOT B cMech OeHzunOpomuna (28.4 kr, 3.2 3kB.) mpu
temrieparype 20-45°C, u cMech BeIIep:KUBatoT rpu npumepHo 60°C npumepHo 4 yaca.

4. AHanu3 peakIMOHHOM cMmecH TMokasajn, 4ro ocraioch < 1.0% wucxomHOro
COEIIMHEHUSI.

5. TBepnaplii 0caiok OTHUIBTPOBBIBAIOT U ABAKABI MpoMbiBatoT JIM®PA (1 00.).

6. OTdunbTpOBaHHBIA PACTBOP U MPOMBIBHOW pacTBOp A00aBisOT B Boay (115 )
npu 5°C, U cmech nepemMeInBaroT B TedeHue 2 yacos npu 5-15°C.

7. Tlony4deHHyI0 cMeCh (GUIBTPYIOT U MPOMBIBAIOT OCAOK Ha (PHIBTPE BOIOH.

8. BrigenenHoe TBepaoe BellecTBO cymar 12 yacoB B Bakyyme npu 45°C, momydast
nponykT (22.6 Kr He COBCEM OeJIoro TBEpIOro BEIIECTBA).

9. B stom anbrepHatBHOM crniocoOe Illa-13-1-1 monydaroT B BuAe HE COBCEM
Oenoro TBEpAOro BemecTa ¢ YUCTOToN 99.4% 1 BhIXOAOM 95.4%.

Cranus 2: cunres II1a-13-1-2
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1. Terparugpodypan (177.6 nm) 3arpyxatot B peakrop u nodasisiror AICI3 (6.5 kr,
1.0 5xB.) mpu 10-15°C.

2. B nonyuennywo cmech 3arpykator coenunenue Illa-13-1 (22.2 kr, 1.0 3kB.) u
3ateM NaBHy (1.78 kr, 1.0 3xB.) mpu 10-25°C.

3. TlomyueHHYIO peakIMOHHYIO cMech Bbiiep:kuBaroT 10 yacos npu 20-30°C, 3atem
nobasnsitoT eme NaBHy (1.78 kr, 1.0 5kB.), 1 cMeCh nepeMenBaroT eme 12 4acos.

4. JloGaBnsitor eme 2 skBuBajeHTa NaBHi4, BbIIEp:KUBAIOT PEAKIMOHHYI) CMECH
(12-14 yacos), nocie yero BOXX ananu3 mnokasan, 4to ocrajoch < 2.5% HCXOAHOTO
COEMHEHUSI.

5. PeakIMOHHYIO CMeCh OXJXAAT A0 npumepHo 15°C u mMenneHHO nOOABISIOT
Bony (55.5 n).

6. Ilocne mobasneHus Bombl, nodamsroT B cMech 2M HCI, u mony4yeHHyIO cMeCh
nepeMenInBaoT Hy kHoe Bpemsi nipu 20°C.

7. Pa3nensroT COU, OPraHUYECKHil CIIOW OTHENAIT, W BOAHBIM CJIOH CHOBa
SKCTPArHPYIOT STHIIALETATOM.

8. OOpennHeHHBIE OPraHMYECKUE CIIOU MPOMBIBAIOT 6%0-HbIM pacTBopoM NaHCOs u
3ateM 20%-HbIM HAaCBHIIEHHBIM PACTBOPOM XJIOPHUIA HATPHUS.

9. OObennHEHHBIE OpPraHUYECKHE CJIOW 3aTeM VYIApUBalOT [0 MNpUMEpHO 2.5
00beMoB B BakyyMe nipu 40-50°C u 3arpy:xatoT rentas (mpumepHo 67 ).

10. Cmech ynapuBaroT 10 NPUMEPHO 3 00BEMOB B BaKyyMe.

11. Cmech GUIBTPYIOT, U OCATOK Ha (UIBTPE MPOMBIBAIOT FENITAHOM.

12. Ocanok cymar B BakyyMe npu 35-45°C, nonyuas 20.1 kr IIla-13-1-2 B Bune He
coBceM OeJioro TBepIOro BeLecTBa ¢ BbixoaoM 97.5% u unctoroit 96.5%.

Cranus 3: cunres IIla-13-1 6e3 suinenenus I1la-13-1-3

1. Tonyon (148 mn, 10 06.) u [lla-13-1-2 (18.5 kr, 1.0 5KB.) 3arpy>Kar0T B PEaKTOp U
oxJiaxnaroT 1o npumepso 15°C.

2. 3arpyxatot SOCly (5.27 kr, 1.03 3KB.), U MONYYEHHYIO CMECh MEPEMEINNBAIOT B
Te4YeHue 3 4acoB.

3. Tlocne moaTBepKACHUS OKOHUYAHHSI PeaKLiy, MeieHHO nodasstiror Boay (111 m,
6 00.) B pEaKLIMOHHYIO CMECh.

4. Crnou oCTaBIAIOT pa3AeNAThCA U OTAENAI0T OpraHUYecKUil CIIoM.

5. Opranudeckuii cioit 3ateM mpombiBaioT pactBopomM NaHCOs (8%) u 3artem
K2HPO4 (5%).

6. IIpoMbITbIE OpraHUYECKHE CJIOU 3aT€M MPOMBIBAIOT IBAXIbl BOAOH U 3aTE€M

nBaxxabl 20%-HbIM HACHIIIIEHHBIM PACTBOPOM XJIOPUA HATPUSL.
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7. B mpowmsbIThIil opranndeckuii cioit qodasisitor xuHuH (11.3 kr, 0.8 3kB.) mpu 15-
25°C, u cMmech nepemelnBaloT B TeueHue 24 vacos npu 60°C, nocne yero BOXKX ananus
MOKa3aJi, 9TO OCTaJIOCh < 5% XUHHUHA.

8. Cmecp MemineHHo oxjaxparoT Ao 10°C u 3areM mnepeMelIMBaKOT IpPU 3TOU
TEMIIEpaType NPUMEPHO 2 4Jaca.

9. Cmech QUIBTPYIOT, OCAIOK MPOMBIBAIOT JBAKABI TOJYOJIOM M 3aT€M CyLIaT B
Bakyyme npu 40°C B Teuenue 12 yacos, nmony4as 20.1 kr Illa-13-1 B Buge He coBceM Genoro
TBEPIOTO BEIIECTBA C BBIXOAOM 79.4% 1 unucroroit 96.6% mno nanabiM BOXKX.

'H AMP u LCMS crekTpbl IpOAyKTa COOTBETCTBYIOT CTPYKTyPE LEIEBOrO MPOAYKTA.

DHaHTHOMEPHO O0OTaIeHHbIE N30KCA30JMHOBBIE COeNUHEHMs, nMerote Gopmyy (K)-
IA u (S)-IA, nmonyugaror cornacuo IIpumepam 3 u 4, COOTBETCTBEHHO, KaK INOKAa3aHO HIDKE Ha
Cxeme 3. Ctepeoxumusi, ykazaHHas B Ha3BaHUM COEAMHEHMs], COOTBETCTBYET OPHEHTALUU MPU
YeTBEPTUYHOM aTOMe YIJIepoJa B H30KCA30JMHOBOM IIMKJE, BHE 3aBUCHMOCTH OT TOTO,

1/1306pa>1<eHo 3TO KIIMHOBHUAHBIMU CBA3sMU WJIN HECT.

Cxema 3
= CF
NS \\Q CF3
Z 'NEI— 0. _NH
Oll--|I OBn j
/O OBn
(IIb-13-1) OBn R
CF o
( 3
O.__NH

N
ot LEL oBn j’

OBn
(IMa-13-1) OBn

ITpumep 3: Cuntes (R)-1A-2, rne XUpanbHbIA aTOM yIIIEpOAa B H30KCA30JMHOBOM KOJIbIIE

umeeT (R)-koHpuUrypauuro.
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CF3

cl HNcI-
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N cl - OBnOBn
O CRs >

TIA-2
X!, X*=Cl, X>=H (R)-1A-2  ©

1) Coenunenue (IIA-2) (45.0 1, 1.0 s3kB.) u auxnopmeran (AXM, 1.35 x, 30
00BEMOB) TOMEINAJTH B 2-JUTPOBBIA PEAKTOP U MEPEMELIMBAIN 1O TEX IOp. IOKa

TBEPAOEC BELICCTBO HE PACTBOPUIIOCH ITOJIHOCTBIO.

2) Cwmecp oxnaxkaanu o 0°C.

3) JobGasmsimu B cmech katanmuzarop (I1Ib-13-1) (1.8 r, 3 mon.%).

4) Cwmech oxnaxknamu o -10°C.

5) I'mnpokcunamus (25.7 1, 5.0 5kB, 50%-HbIi pacTBOp B BOzE) 10OABISUH B

pacteop NaOH (18.7 1, 6.0 3xB., B 5 00beMax BOABI) B IPYTOM PEAKTOPE.

0) PactBOp nepememnBanu B TeueHue 30 MUHYT.

7) PactBop rugpokcunamuna 1 NaOH nobaBnsiny mo kamjsiM B 2-JUTPOBBIN
pPEeaxkTop B TeUEHHUE MPUMEPHO 4 4acoB.

8) [Tony4eHHyO cMech NepemMennBaiu B TedeHre 16 yacos mpu -10°C.

9) ITpouecc nporekanus peakLuu MOHUTOpUIN MeToaoM BOXKX no tex nop,

MOKa Coziep KaHue UCXOIHOTO BelecTBa He coctaBmio < 1.0%.

10) Korna peaxnust Opi1a 3aBepiueHa, cMech Harpesanu 1o 10°C.
11) B cmech nobassin 200 Mt BOZIBI, B CMeCh NepeMernuBaiu 10 MUHYT.
12) OcraBnsun 1J1s1 pa3fesieHust BOAHON U OpraHUYecKon (a3bl U OTHEISIIH

OpraHU4eCKUi CJIOM.

13) Opranunydeckuii cnoit npomsisanu 200 mn 15%-noro pactsopa KH2POs.

14) OcraBnsuy st pa3feneHusi BOTHON U OpraHUYecKOor (a3bl U OTAEISIIH
OpraHU4eCKUui CJIOM.

15) Opranunydeckuii cnoii cHoBa mpoMbiBaiu 200 MJT HACBILIEHHOTO PacTBOpPa
XJIOpHJIAa HATPUSI, COOMPATT OPTAHUIECKUH CITOM.

16) Ilony4enHbiii opraHMYecKUil ciIol ynapusaiu B BakyyMme npu 25~30°C
10 TIPUMEPHO 2 00BEMOB.

17) HobGasmsu Ttonyonm (450 my, 10 oOBeMOB), W CMech yIapwBald B
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BakyymMe mpu 45~50°C no mnpumepHo 3 o0bemoB. Takyr mpoumeaypy 3aMeHbl
PacTBOPHTEISI HA TOJTYOJ IOBTOPSUIU ABAKIBL.

18) Ilocne 3ameHbl pacTBOpUTENA HA TOJYOJ, PaCTBOP Harpesaiau A0 S5-
60°C.

19) Cwmech oxnaxnanu no 40°C B TeueHue 1.5 4acoB u mepeMeInnBaiu npu

40°C B TeueHue 3 4acos.

20) Cwmech oxnaxaanu no 25°C B TeueHue 2 4acOB U NEpeMeIINBalU MpU
25°C 3 yaca.
21) Cwmech oxnaxnanu 1o 5~10°C B Teuenune 1 yaca u mepemelinBaiu npu

8°C 12 yacos.

22) ITocne BeiaepskuBanusi 12 yacos npu 8°C, OTHUIBTPOBBIBAIOT OCATOK U

MIPOMBIBAIOT €r0 Ha (PUIIBTPE XOJOAHBIM TOIyosioM (90 M1, 2 oObema).

23) ITony4yenHoe TBepaO€e BEIIECTBO CylLIaT B Bakyyme npu 85~90°C 24 yaca

C TIOJyYE€HUEeM TPOAYKTa B BHIE Oenoro Tepaoro seuectsa (24.0 r, XupanbHas YHCTOTA

98.4%, xummueckast yuctota 99.3%, Bbxon 52.1%).

'H AMP u LCMS nponykra cooTsercTBoBamu cTpykType (R)-IA-2. Kpome Toro,
XUPAJbHYIO YHMCTOTY MPOAYKTa MpoBepsian MeTrogoM xupanbHoili BOXXX ¢ mpumenenuem
kosionku Chiralpak IA 4.6 x 150 MM, 5 MM, onBkHast ¢asa: H-rekcaH u uzornpomnanoi (90:10),
npu temmneparype 30°C nperextop ¢ anuHON BojHbI 240 HM. CxopocTth motoka 1.0 mi/mum,
oOpaszer roTOBMJIM B KOHLIEHTpALUH 2.0 MI/MII B 3TaHOIE.

IMpumep 4: Cuntes (S)-IA, rme XupanbHbIii aTOM yIJIepoaa B M30KCA30JIMHOBOM KOJIbIIE

umeeT (S5)-KOHPUTYpaALIHIO.

CF. CF3
3 ¢
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MA-2
X!, X3=Cl, X>=H (S)-1a-2  ©

1) Coemunenne (IIA-2) (23.0 r, 1.0 3xB.) m AXM (690 mi, 30 oObemMOB)

nomeInany B 1-1utpoBelil peaktop. TBepaoe BeImecTBO NOJHOCTBE) PACTBOPSIIOCE.
2) Cwmech oxnaxpamu 1o 0°C, mpu 3TOM HEKOTOPOE KOJIMYECTBO UCXOIHOTO
BEIECTBA BHINAJAJIO B OCAIOK.

3) JloGaBsiiu B peakTop karanmusarop, umeromtuii popmyay (Ila-13-1) (0.92
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r, 3 Mo.%), 1 cMech oxJtaskaanu a0 -10°C.

4) I'mnpoxkcumamus (13.15 1, 5.0 5kB, 50%-HbIil pacTBOp B BOoze) AOOABISIN
B pactBop NaOH (9.56 , 6.0 5kB., B 5 00beMax BOIbI) B APYTOM PEaAKTOPE.

5) ITonyueHHbIn pacTBOp nepemelnsanty 30 MUHYT.

6) PactBop runpokcunamuna 1 NaOH no6aBisiii o KarisiM B 1-JUTPOBBIi
peaktop, conepskaiuuii coenunenue (IIA-2), B TeueHue npruMepHoO 3 4acoB.

7) [TonyueHnyro cMmech nepemernuBanu 16 yacos npu -10°C.

8) Monutopsar mnporekaHue peakuuu MeronoM BOIXKX no nocrtmkenus
coiepkaHust HCxoHoro coenuHeHus < 1.0%.

9) ITocne okoHuaHus peakun cMech Harpesaiu 10 10°C, nobasmsu 100 mu
BOZBI U IEPEMEIINBANIN MTOJYYEHHYIO cMech 10 MUHYT.

10) OcraBnsanu pa3iensTbCsl BOAHBIM U OpraHMYECKUN CJIOH, U OTAENsIU
OpraHU4eCKUN CJIOM.

11) Opranundeckuit cnoit mpombiBanu 100 mn 5%-noro pactsopa KH2POys,
CJIOM OCTaBJISUIN PA3AENAThCS U OTAENAIN OPraHu4eCKUi CIIO0M.

12) Oprannveckuit cnoii mpombBaiu 100 M HaCBILIEHHOTO pacTBOpa

XJiopruaa HaTpusi, CJIOU OCTABJIANIN Pa3aACIATbCA U OTACIIAIN OpFaHI/I"IeCKI/Iﬁ CIIOM.

13) Oprannyeckuii cioil ynapusanu B Bakyyme npu 25~30°C no mpumepHO
2 00BEMOB.
14) Jobasnsanu Tomyon (230 mi, 10 0ObeMOB) U ynapuBajiu B BaKyyMe IpH

45~50°C no npumepHo 3 00beMoB. IIpouecc 3aMeHb! PaCTBOPUTENS] IPOBOIMIIN €IIe /1Ba

pasa.

15) ITocne okoHuUaHMs MpoLecca 3aMEHbl PACTBOPUTENIS], PAaCTBOP HarpeBaiy
1o 55-60°C.

16) 3arem cmech oxaaxkaanu 1o 40°C B Teuenue 1.5 4acoB U mepeMennBaIm

npu 40°C B TeueHue 3 4acoB.

17) 3arem cmech oxnaxganu 10 25°C B TeueHune 2 4acoB M MMEPEMEIINBAIIH
npu 25°C B TeueHue 3 4acos.

18) Cwmeck oxnaxnanu nanee 10 5~10°C B Teuenne 1 yaca u nepeMeIinBamu
npu 8°C B TeueHue 12 4acoB, mociie 4ero oTGrbTpOBBIBAIH TBEPAYIO (azy.

19) Ocanmok Ha (uIbTpe MPOMBIBAIH XOJOAHBIM ToiyosnoMm (460 mu, 2
00BEMOB) U 3aTeM CyuImn B BakyyMe npu 85-90°C 24 yaca, monydasi IpOAYKT B BHIE
6enoro TBepaoro Bemectsa (13.0 r, xupanbHas yucrora: 99.0% MO TaHHBIM XUPATHHOU
B2XX cornacno onucanHoMy B IIpumepe 3 merony, xumudeckas uucrtora: 98.7% mo

momamu nuka (BOXKX), sbixon: 52.1%). 'H SIMP u LCMS criekTpbl COOTBETCTBOBAJIH
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CTPYKTYp€E MPOAYKTA.

B Ilpumepax 5 u 6 ommcano nonyuenue (R)-IA-3 u (S)-IA-3, COOTBETCTBEHHO, Kak

okasaHo Hmke Ha Cxeme 4.
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IMpumep 5: Cunres (R)-IA-3 ¢ mpuMeHEHHEM XUPAJBHOTO KaTajau3aropa Mek(pasHOro
nepenoca (I1Ib-13-1)

Cranus 1: Cunres uarepmenuara 4-2.

' CiMg
@ i 'rgGl C L
Cl CF; gy —
Cl Ol y
F e F cl CFy
SM 4-1 "
4.2
1) HcxomHoe  coemuHeHHWe, TMpeNCTaBJSIIOIEe  COOOM  3aMelIeHHBIN

nondenszon (200.0 r, 1.0 s3kB.), u TT'® (400 mi, 10 o6bemoOB) nmomemanu B 1-TUTPOBBII
PEAaKTOp, U CMECh OXJIAXKAAIH 0 Temneparypbl Mexxay -10 u -5°C.

2) i-PrMgCl (340 mu, 1.1 5kB.) noOaBysiiu B CMECh IO KaruisiM B TeueHue 1.5
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4acoB MpH Temneparype mexay -10 u -5°C.

3) ITocne okoH4aHus nOOaBIEHUs] CMECh MEPEeMELINBAIN B TedeHne 1 Jaca
npu Temmnepatype Mexnay -10 u -5°C.

4) TCX aHanmu3 TmoKaszajl TOJHOE HCYE3HOBEHHWE HMCXOIHOTO COENMHEHUS
(obpazen racunu 1M pacteopom HCI).

5) CF3;COOMe (947 1, 1.2 5kB.) nobGaBisiid B PEAaKIHOHHYK) CMeChb B
Te4YeHue Yaca rnpu remreparype -10~-5°C.

6) Cwmech nepememuBaiu eme 12 yacos npu temnepatype -10~-5°C.

7) TCX aHanu3 mokasaj IOYTH IOJIHOE HCUE3HOBEHHE HHTepMmenuara 4-1
(obpazen racumu 1M pacrsopom HCl).

8) 1000 ma IM pacrBopa HCl memneHHo nobaBisuin MO KamjsiM B
peakuoHHyr cMmech npu 0~5°C B TeueHue 2 4acos.

9) PeakunoHHy0 CMech ABaKABI SKcTparupoBaiu rekcadHoM (1000 mu, 500
MIT).

10) JobGasnmsmu 1.0 T m-ToNMyoNnCyb(pOKUCIOTHI B OPTaHUYECKUH CIIOH |
3aTeM CMeCh KUMATHUIH 30 MUHYT.

11) ITonyuenHyto cMmech ynapusaiu B BakyyMme rpu 20~25°C st ynaneHus
reKCaHa.

12) JobGasmsumu 6ukapoonar Hatpus (NaHCOs, 300 mr), u cMech ynapuBaiu
B BakyyMme, nonydas coenuHenue 4-2 npu 80~82°C, B Buzne kpacHoit xugkoctu (85.0 r,
yuctota 92.5% cornacuo nanasiM BOXKX, u Beixon coctasui 47.0%).

Cranus 2: [Tonyuenune coenunenus, umeroinero gopmyy (IIA-3):
o H O
N
\)LNACF;; CF3
H r

OO oj,NH
0 CFs 4.2 HN CFa
0 F

"L
cl CF3 O v cl

4-1 HA-3
1) Coenunenne 4-2 (70.0 r, 1.0 skB.) u aueronutpun (ACN, 350 wmu, S

Y

00BeMOB) TOMEIIasu B |-TUTPOBBIA peakTop. TBepmoe BemIECTBO TMOJHOCTHIO
PacTBOPSIIOC.

2) 3arem B cMech noOamisin coenuHenune 4-1 (70.2 r, 1.2 3xB.), U cMech
Harpesanu 10 90-95°C.

3) Azeorpon ACN/Boxa ynansiau oTroHkoi (T.xur. 79°C.).
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4) Job6asmsuu B cmech KoCO3 (2.0 1, 0.1 5kB.).

5) IIponomwkanu orrouky ans ynanenuss cmecu ACN/Boma mpu 90~95°C

IIPUMEPHO 6 4acoB.

6) ITocne sToro ocraBanoch npumMepHo 28% coenuHeHust 4-2, COTJIaCHO
narabIM BOXKX.

7) Cwmech oxnakaanu 10 15~20°C B reyenue 1.5 4acoB, BbImagan OCaaoK.

8) HobGasnsmu Bogy (50 mu), u cmech oxnaxnamu no 0°C B teuenue 40
MUHYT.

9) Cwmecs Boiepxkusanu npu 0°C 40 MuHyT.

10) Cwmech GunbpTpyroT, U 0canok Ha GuIbTpe mpoMbIBarOT 100 MIT XOIOIHOM

cmecu ACN/Boma (ACN/Boma, 25:6 06/00) ¢ monydenueM 75.0 T KENTOrO TBEPAOTO
BEILECTBA MMOCJe BhICYMBaHus (unuctota: 95.1%, Bbxon: 50.0%).

Cranus 3: [Tonyuenne (R)-IA-3 ¢ npuMeHEHHEM XHUPAJIBHOTO KaTaau3aropa MexdasHoro

nepeHoca [IIb-13-1

CF3

(R)-IA-3

Cl

1) Coenunenue, umeroiee popmyay IIA-3 (40.0r, 1.0 3xB.), u AXM (1.2 n,
30 oObemMOB) moMemagu B 2-JUTPOBBIA PEAKTOP, TBEPAOE BEINECTBO TMOJHOCTHIO
PacTBOPSIIOCH.

2) Cmecp oxnaxpgamu a0 0°C, W HEKOTOpPOe KOJUYECTBO HMCXOTHOTO
BEIL[ECTBA BHINNANAJT0 B OCAJOK.

3) JlobaBnsimm B cMech Katanusatop, uMerommid dopmyay I1Ib-13-1 (1.47 T,
3 Mmo11.%), 1 cMech oxyaxkaanu 1o -10°C.

4) I'mppokcunamuH (21.0 T, 5.0 5kB., 50%-HbIii pacTBOP B BOAE) 100ABISUIN B
pactBop NaOH (153 r, 6.0 »kB, B 5 oObeMax BOABI) B OPYrOM pEaKTOpe U
nepemMelnBaiy B TeueHne 30 MUHYT.

5) PactBop rugpokcunamuna/NaOH 3arem npukanbiBaiyd B 2-TUTPOBBIN

peaxkTop B TeYEHHE IPUMEPHO 4 4acoB.
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6) IlonyueHHyH0 peakLMOHHYK) CMECh NEpPEMELIMBAIu B TeUeHHE 16 4acos
npu -10°C.
7) B xone npouecca orbupanu oOpasipl U aHamu3upoBaiu MeronoM BOXX

70 TeX IMOp, MOKa COAEp KaHNe UCXOJHOTO BelecTsa He coctaBuio < 1.0%.

8) Korna peaxkius Obuia 3aBepineHa, cMech Harpesaiu 10 10°C u nobassiiu
200 mun Boxpbl. IlonydeHnHyro cmech nepemerinpany B TeueHue 10 MUHYT.

9) ITocne mepemernnBaHUs, CMECh OCTABJISIN ISl Pas3felieHusT BOJHOTO U
OpPraHUYECKOro CJIOEB, U OPTaHUYECKUI CJION OTAETSAIN.

10)  Oprannueckuii cnoit npomsianu 200 mu 5%-Horo pactsopa KH2POq.

11)  OcraBmsumy Uit pa3neaeHus CIOEB U OTACISIH OPTaHUYEeCKUN CIIOM.

12)  Opranuudeckuii cioit 3atrem npomeiBain 200 MJI HACBHILIIEHHOTO PacTBOPa
XJIOpUJIa HaTpusl, OCTABISUIM sl pa3fiesieHusl ABYX CJIOEB, U OpraHUYeCKHil CJIoi CHOBa
OTAEJISUIN.

13)  TlonydeHHBIH OpraHUYECKUH CIIOH ynapuBaiu B Bakyyme npu 25~30°C no
pUMEPHO 2 00BEMOB.

14)  [JoGaBmsmu B peaktop Tonyod (400 mu, 10 oObeMOB) M TPOIOIDKAIH
ynapuBanue B Bakyyme npu 40~45°C no npumepHo 3 0ObeMOB. 3aMEHY pacTBOPHTEI
MIOBTOPSUIU €Ilie ABa pa3a Mo TOH ke METOJUKE.

15)  Ilo okOHYaHMM 3aMEHBI PACTBOPUTEJSA, PAaCTBOP Harpesasu a0 55-60°C.

16)  3arem cmech oxnaxnanu 10 40°C B Teuenne 1.5 4yacoB U mepeMerInBaIu
npu 40°C B TeueHue 3 4acos.

17)  3arem cmech oxnaxpanu 10 25°C B TeyeHHe 2 4aCOB U MEPEMELIMBAIIH
npu 25°C B TeueHue 3 4acos.

18) Cwmech oxnaxknamu 10 5~10°C B Teyenne | yaca W mepeMelIMBAIUA TIPU
8°C 12 yacos.

19)  Tlocme sToro cmech (UIBTPYIOT, U OCANOK Ha (PHIBTPE NPOMBIBAIOT
XOJIOIHBIM TOJTy0JIoM (80 M1, 2 00bEMOB).

20)  Ilponmykr cymman B BakyyMe npu 70~75°C 12 4HacoB ¢ monydeHueM
Oenmoro TBepmoro BemectBa (22.0 T, xmpanbHas uuctora. 98.0% MO mMomAnM MUKa
cornacHo JaHHbIM xupanbHoil BOXXX no meroauxe, omucanHoit B Ilpumepe 3,
xumudeckas unctora:; 97.1% mno mnomanu muka (BIXKX), sbxon: 48.8%). 'H SAMP u

LCMS criekTpbl COOTBETCTBOBAIIN CTPYKTYPE MPOAYKTA.

IIpumep 6: Ilomyuenune (S)-IA-3 ¢ mNpUMEHEHHEM XHUPAJIbHOTO KaTalU3aTOpa

mesk¢azHoro nepexoca I1la-13-1



1) Coenunenne, numeromee gopmyny IA-3 (11.6 r, 1.0 skB.), u AXM (360
i, 30 oObemMOB) moMemnanu B |-TUTPOBBIM PEeaKTOp, TBEPAOE BEUIECTBO MOJHOCTBHIO
PacTBOPSLIIOCH.

2) Cmecp oxnaxmamu po 0°C, W HEKOTOpPOe KOJMYECTBO HMCXOOHOTO
BEIECTBA BHIMAJAJIO B OCAIOK.

3) JloGaBsuin B mosTy4eHHYI0 cMech katanmu3atop (0.43 r, 3 mon.%), u cMech
oxJjaxaanu ao -10°C.

4) I'mnpokcunamu (6.1 1, 5.0 5kB, 50%-HbIi pacTBOp B BOKE) AOOABISAIHN B
pactBop NaOH (44 r, 6.0 3kB., B 5 oObemMax BOAbI) B APYrOM DPEAKTOpPE, U CMECh
nepemMeInuBaiy B TeueHne 30 MUHYT.

5) PactBop rugpokcunamuna u NaOH nobasnsinu nmo kanjsim B 1-TUTpOBBIi
pPEeakTop B T€YEHHE MPUMEPHO 2 HaCOB, MOCJE Yero CMeCh NepeMeNInBaiu B TeueHue 16
yacos pu -10°C.

6) OtOupanu oOpa3upl W aHaIM3UpPOBAIM uX MetogoMm BOIXX mns
OTCJICKMBAHUSL CTENEHH TMPOXOXKACHHUS pEaKUUH 1O TeX Iop, IMOKa COAepiKaHue
HCXOHOTrO BelecTsa He cocTaBuiio <1.0%.

7 Korna peakuus Opiia 3aBepiieHa, cMech Harpeainu a0 10°C u nobasnsim
50 mn Boael. IlonydeHHyI0 cMech epeMelnnBaiy B Tedenue 10 MUHyT.

8) CMmech OCTaBJsUTM IJIl pa3fesieHHsi BOOJHOTO M OPTaHHYECKOro CIIOs, U

OpraHU4eCKUN CJIOU OTAEISIIN.

9) Opranunueckuii cnoit npombiBanu 50 mi 5%-Horo pactsopa KH2POq.

10) Cmech ocTaBisanu AN pas3feNeHusl CIOeB, U OpraHuYecKkuil cjoi
OTAEJISUIN.

11) Oprannveckuii cioil mpombiBaid 50 MIJI  HAChIIEHHOTO pacTBOpa

XJIOpUAA HATPUS U OPTaHUYECKUM CJIOM CHOBA OTAEIISUIH.

12) Opranuyeckuii caoit ynapusanu B Bakyyme npu 25~30°C no npumepHo 2
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00BEMOB.

13) JobGasmsumn Tonyou (230 my, 10 00BeMOB) U MPOIOIDKAIU YITAPUBAHUE B
BakyyMme npu 40~45°C no npumepHo 3 00beMOB. 3aMEeHy PacTBOPUTENS TOBTOPSIIH €I
7IBa pa3a, UCTIOJb3Ys Ty K€ METOAUKY.

14) ITocne oxkOH4YaHUs 3aMEHbl PAaCTBOPUTENS, PAacTBOP HarpeBau 10 55-
60°C.

15) 3arem cmech oxnaxxaanu 1o 40° C B Tedyenue 1.5 4yacoB U nepemMernBaiu
npu 40°C B TeueHue 3 4acos.

16) Cwmechb oxnaxnanu 10 25°C B TedyeHue 2 4acoB U MepeMernnuBaiu mpu 25°
C B TeueHue 3 4acos.

17) Hakonen, cmech oxnaxkpamu 1o 5~10° C B Teuenme 1 waca o
nepemermuBany npu 8° C B TeueHue 12 4acoB, 3aTeM CMeCh (pUIIbTPOBAIIH.

18) Ocamox Ha (uIBTPE NPOMBIBAIM XOJOAHBIM ToONyodoM (25 wmu, 2
00BEMOB).

19) IIpoaykr cyumu B BakyyMe npu 85~90°C 24 yaca, mony4ast IpOAYKT B
Buzie Oenoro TBepaoro BemecTna (6.8 r, xupanpHas yncrora: 98.7% Mo riomaau nuka
cornacHo naHHbIM xupanbHoii BOJXKX no meronuke, omucanHoit B Ilpumepe 3,
xumudeckast yuctora: 99.3% no miomanu nmuka (B2XX), Bexoxn: 52.1%).

IIpumep 7: Ilonyuenme (S)-apokcomaHepa ¢ TNPUMEHEHHEM XHPAJIbHOTO

katanuzaropa Mexdasnoro nepenoca (Illa-13-1):

= N
CF; oH OBn -
o rﬂjH a K@ 0 NH
- Oin j’
j/ OBn HN
(IITa-13-1}

([IA-1} {3}-adorconanep

1) HUcxonnoe Bemectso (ITA-1) (200 1, 1.0 3xB., 94.0%) u AXM (6 x, 30
o0beMoB) momemand B 10-IUTPOBBI pPEAKTOpP, TBEPHOE BEIIECTBO IOJHOCTHIO
PacTBOPSIIOCS.

2) Cmecp oxnaxnpamu 1o 0°C, M HEKOTOpPOE KOJIUYECTBO HCXOJHOTO
BELIECTBA BbINAAAJI0 B OCATOK.

3) Karammzarop (Illa-13-1) (7.56 1, 3 mon.%, 95.0%) nobapmsiiu B cMeCh,
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U MOJIy4YEeHHYIO cMech oxjaxkaanu ao -10°C.

4) I'mnpoxkcunamuH (64.9 1, 3.0 3kB., 50%-HbIi pacTBOp B BOAE) 100ABISLIIN
B pactBop NaOH (52.5 r, 4.0 skB.,, B 5 00BemMax BOABI) B OTHEIBHOM pPEAKTOpE U
nepememiuBany 30 MUHYT.

5) [Tonyuennstit pactBop ruapoxcuiaamua/NaOH 3arem npukansiBanu B 10-
JTUTPOBBIH peakTop, conepskamuii (IIA-1), B TeueHne mpumepHoO 4 4acos.

6) [Tony4enHyto cMmech nepeMernvBanu B TedeHue 12 gacos npu -10°C wu
OTCJICKMBAJI CTEMEHb TMPOXOXKACHUS pPEeaKUWd OO0 TeX TMOop, KOrja KOJHYECTBO
HCXOAHOrO BeecTsa coctaBuiio < 1.0% cornacHo ganasiM BOXKX.

7) Cmecb 3arem HarpeBaiu no 10°C, mobaBnsiii 1 1 BOABL, M CMeCh

nepememinBany 10 MUHYT.

8) Cwmech ocraBsui ISl pasaenieHust ABYX (a3, U OpPraHUYECKUH CIIOU
OTHETISIN.
9) Opranuyeckuil cinoil 3areM NPOMBIBAIM 2 J1 BOJABL, CJIOH OCTaBJsUIU

pasnensTeCs, U OPraHUYEeCKUN CIONU OTACIISIIN.

10) Opranuyeckuil cioil mpomblBaJIu 1 JUTPOM HACBIIEHHOTO PacTBOpa
XJIOpUJia HaTpHUs, CJIOU OCTABJISIM Pa3feNATbCs, U OPraHUYeCKUH CJIOW OTAENSIN U
cyumiu Hag NaSO4 (200 1).

11) BrICy1IeHHBIN OpraHUYeCKU CJION yIIapUBAIU B BAKYyMeE 10 IPUMEPHO 2
00BEMOB.

12) Jobasnsu Tonyod (2 1, 10 00beMOB) B KOHLEHTPHUPOBAHHYIO CMECh U
IPOJOJDKANN YIIAPUBAHKUE B BaKyyMe 0 MPUMEPHO 5 00beMOB. 3aMeHy PacTBOPUTEIS
MOBTOPSUIU €Ille ABa pasa.

13) ITonyueHHbIl pacTBOp noMewanu B 2.0-TUTPOBBIM PEAKTOP U HAarpeBaIu
1o 55-60°C.

14) Jobamsumu uukiorekcan (300 mi, 1.5 o6bvemoB) mpu 55-60°C.

15) 3arem cmech oxnaxkaanu 10 40 °C B redenue 1.5 yacoB U nepeMernBam
npu 40°C B TeueHue 3 4acoB.

16) 3arem cMmech oxnaxzaanu 10 25 °C B TedeHne 2 4acoB M MEPEMELINBAIIH
npu 25°C emme 3 vaca.

17) [Tonyuennyo cmech oxnaxnamu ao 0~5 °C B Teuenme 1 waca o
nepemeruBany npu S °C 12 gacos, mocie 4ero cMech (pUIbTPOBAIH, BBIAEISS IPOAYKT.

18) Ocamoxk Ha (QuiupTpe NPOMBIBAIM XOJOAHOH CMECBIO  TONYOJ/
mukorekcad (3:1, 1000 mit, 5 00BeMOB).

19) IIpoaykT monyuanu B Bume Oemoro tBepaoro BemectBa. (171.5 r, xupampHas
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yuctotra >99.0% mno miomanu mukKa COrjiacHO AaHHBIM xupanbHO BOXKX mo meronuke,
ornucanHoil B Ilpumepe 3, xumumyeckas umcrora > 99.0% mo mmomanu mmka (BOXKX),
BBIXOA: 83.6%, unctora: 92%). 'H AMP u LCMS cnekTpbl COOTBETCTBOBaIM CTPyKTYype (S)-
adokconaHepa B BHAE TOIyONbHOro conbBaTa. Ha ®ur. 3 mokazan 'H SAMP cnektp (S)-
apokconanepa B JMCO-ds, Ha Pur. 4 mnokazan 'H SIMP cnektp adokconanepa
(paLeMHYecKOro) AJsi CpaBHEHHsI. XHPAIbHYIO YHCTOTY MPOAYKTA ONPEAEIsUTH 10 JaHHBIM
xupanbHol BOXKX no metonuke, onucanHoi B [Ipumepe 3. Ha ®@ur. 5 nmokazana xupajabHas
BD2XX xpomarorpamma adokconanepa (pauemuyeckoro), a Ha @ur. 6 nmokazaHa XHpaJbHas
BDXX xpomartorpamma mpoaykrta (S)-adokcomaHepa, MOKa3bIBAKOLIass HAJINYHE OIHOTO
SHAHTHOMEpA.

IMpumep 8: AnpTepHATUBHBIN crTOCO0 noy4yeHus (.S)-adokconanepa.

Peanmu3oBbiBaii anbTepHATHBHBIN criocod monyueHust (S)-adokcomanepa. Hekoropsie

KJIFOUEBbIE BapHALIH aJIbTEPHATUBHOTO CIIOCO0a OMUCAHBI HUXKE.

1. 1 xunorpamm coenuHerus (IIA-1) (1 axB.) u 9 1 JIXM 3arpyxaroT B
PEaKTOp M MEePEMEINBAIOT AJISl PACTBOPEHUSI COSAMHEHUS.

2. Cmecy oxnaxknmator o npumepro 0°C, noGasmstor 50 r (5 mon.%)
XUpAIbHOrO Kartanusatopa MexkgasHoro mnepeHoca (Illa-13-1) u 1 murp JAXM, #u
MOJIyYEHHYIO CMECh OXJIAKAAOT A0 npumMepHo -13°C.

3. PactBop 19% (Bec/Bec) runmpokcunamuHa cyibdara (294 r, 1.1 skB.)
(mpuroroBnen u3 294 r (NHOH)H>SO4 u 141 r NaCl B 1112 ma Boamel) u 4.4
skBuBasieHToB NaOH B Buzne 17.6%-noro (Bec/Bec) pactsopa (286 r NaOH u 158 r NaCl
B 1180 mu1 BOABI) OMHOBPEMEHHO 3arpy>KatoT B PEAKIIOHHYI0 CMECh.

4. [Tony4yeHHYH0 pEaKIMOHHYK) CMECh BBIIEPKUBAIOT NMpuMepHo 20 4acoB
npu npuMmepHo -13°C u 3areM MpOBEPSIIOT CTEMEHb KOHBEPCHUU B PEAKLUH METOIOM
B2XX (ueneBoe 3Hauenue < 0.5% 1o miomaay nuka),

5. IMocne okoHuaHust peakuuu Ao0asysuM Bony (3 00.) mpu mpumepuo 0°C.
3arem nodasisiror pactBop 709 r KH2PO4 B 4.2 11 Bonbl, KOppekTupysi 3Hadenue pH
(ueneBoe 3HavYeHHE 7-8), M MOJYYEHHYIO CMeCh TepeMelnBaroT npu npumepHo 20°C 30
MHHYT.

6. Cnou OCTaBIAOT pa3nessATbCs, BOAHBIA CJIOW  OTOPachIBAalOT, a
OpraHUYeCKUI CJIOW IBAXKAbI IPOMBIBAOT 3 JINTPAaMU BOABL

Kpucramimzaius TOJIyOJIbHOIO COJIbBATa

1. IMocne craguu SKCTPAKLUK/TIPOMBIBKH, AUXJIOPMETAH YIOANSIOT OTTOHKOM
B BaKyyMe 10 MpuUMepHO 1-2 00beMoB, 1 A00aBISIFOT ToJy ot (ipuMepHo 5-10 06beMoB).

2. OObeM moBOAST manbHEHIIelW OTTOHKOW B BakyyMme W/Wiu M0OaBlieHHEM
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JOMOJHUTEIBHOTO KOJMUYECTBA TONyOJIa 0 MpUMepHO 5-6 obbvemoB. ITonyueHHyo cMech
OTTOHSIOT Jajiee, TOAJAEpKUBasi O0BEM, M TOJHOTO YJAJEeHUs PEeaKIHOHHOTO
PaCTBOPUTENS — IUXJIOPMETAHA.

3. Cwmech oxnaxnator 1o npumepHo 10°C, BHOCAT 3aTpaBKy adokcojiaHepa
(paueMudeckoe COenMHEHHE) U MepeMELINBAOT MIPH TOH e TeMIlepaTrype Mo MeHbIuei
Mmepe 2 Jaca,

4. Cwmech HarpeBarOT 10 mpuMepHO 55-65°C, BbIIEPKUBAIOT MO MEHbINEH
mepe 17 4acoB u 3ateM TBepAyIO ¢aszy oThmibTpoBbBalOT. OTHUIBTPOBAHHOE TBEPIOE
BEIECTBO MPOMBIBAIOT TOJIY OJIOM.

5. OObennHeHHbIE (PUITBTPATHI H MPOMBIBHBIE PACTBOPBI AOBOIAT A0 00BEMa
NPUMEPHO 5-6 0OBEMOB MyTEM OTTOHKH B BaKyyMe W/WIH T0OABICHUS TOJYOJIa,

6. ITony4ennyro cmech oxyaxaaroT 10 npuMepHo 10°C u BrigepKUBAIOT MO
MEHbLIeH Mepe 5 4acoB, 3areM GrbTpyroT. Ocanok Ha GUIBTPE MPOMBIBAIOT TOJIYOJIOM.

7. Teepapiii npoaykt cymar npu 50°C B Bakyyme, Mojydasl TOJYOJbHbBIN
combBat (S)-adokconaHepa, coaepskamuii npumepHo ot 6% no 8% Tomnyona.

IlepexpucTaIM3ALIS U3 CMECH LII/IKJ'IOFeKcaH/BTaHOJ'I

TonyoneHslii conpBar (S)-adokconanepa nanee MEPEKPUCTAIUIN3OBBIBAIM W3 CMECH
LIMKJIOTEKCAaHA W STaHOJA Ul YAAJICHUS CBA3aHHOIO TOJyOJia U I AajbHEHINEeH OYMCTKU
IPOAYKTA.

1. 591 r TomyonpHOro cojibBata (S)-adoKconaHepa MOMEINAIH B PEAKTOp

BMecTe ¢ 709 mut sTanona (1.2 06.) u 1773 mn uuknorekcana (3 06.), U cMech HarpeBaiu

no npumepHo 60°C.

2. B mnonydennywo cmech noOapisiiv eme 6383 MJT IUKJIOrEKCaHa MpU
nepeMETUBAHHH.
3. Ilonyuyennyro cmech oxnaxaanu ao npumepHo 30°C u 3aTremM CHOBa

HarpeBayiu 10 60°C. DTOT nporiecc MOBTOPSIIH €Ile pas.
4. Cmech MeanenHo oxnaxpaanu 10 10°C u nmepemeluBaiu B TE€YEHHE IO

MEHBIIIEH Mepe 5 4acoB.

5. IMony4yenHyro cycneH3uo GUIBTPYIOT, U OCAIOK Ha (PUIBTPE MPOMBIBAIOT
LUKJIOTE€KCAHOM.
6. Teepapiil npoaykt cywar npu 50°C B Bakyyme, noayyas 453.7 rpamma

(S)-adoxconanepa,.
IIpumep 9: CpaBHeHHE CENEKTUBHOCTH OEH3MJIOKCH-3aMELIEHHOTO XHPAJIbHOTO
katanu3atopa Mmexgasnoro nepeHoca (Illa-13) ¢ apyrumm XupanbHBIMU KaTalU3aTOPaMHU

Me)K(baSHOFO NepeHoCa Ha OCHOBEC HMHXOHOBBIX AJIKAJIONOOB.
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CenekTUBHOCTh TMOKAa3aHHOTO BbIlIe oOpasoBaHus (S)-adokcomaHepa M3 COCTUHEHUS

ITA-1 m3yvanu ¢ 16 xupaapHBIME KaTanuzaTopamu MexdasHoro neperoca (KMII), nmeromummu

pasHoe cTpoeHue. Peakiuio mpoBOAMIN B yCIOBUsX, onucaHHbX B Ilpumepe 7. CooTHOIIEHHE

(S)-adokconanepa u (R)-adokcomanepa B PEAKLMOHHOW CMECH ONPEAENSUIM C TMOMOIIBIO

xupanpHOii BOJXKX no meroauke, omnmcanHoii B Ilpumepe 3. PesynbpTaTel HccienoBaHus

npuBeneHsl Hbke B Tabnure 2.

Tabsuma 2
Ne Xupaabubiii KMII Cootnomenue (5)- u (R)-
adoxcoaanepa
N ~%\Q
|
NN O
1 of \@[OBn 91.5% : 8.5%
0 OBn
OBn
_—=
N \\g
|
SOJe
. oH’ O 62% : 38%
e
b
- N
. ik “ 54% : 46%
_0
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Xupansubii KMII

CootHomenue (S)- u (R)-

adokcosianepa
OPMB
4 90% : 10%
OPMB
OPMB
PMB = napa-meToxcubeH3uII
o)
5 ~7 90% : 10%
o™
"
Q\g
. N1
6 OH (O NG 90% : 10%
/O o/
SN
Q\g
~
) NT1 O
OH N
7 87% : 13%
o
- H NCI Y
OH o)
8 J\ 80% :20%
/O (o)
OY
%\g
TN
o)
9 r 50% : 50%
o)

ig‘;z
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Xupansubii KMII

CootHomenue (S)- u (R)-

adokcosianepa
10 70% : 30%
11 69% : 31%
12 64% : 35%
13 52% : 48%
14 53% : 46%
15 55% : 44%

16

50% : 50%
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Kak moka3ano B Ta0iwmie, Katanau3arop, B KOTOpoM rpynmna R B cTpykrype, umeroineit
dopmyny (Illa), mpencrasnser coboit 3,4,5-TpubeH3nnokcueHms, NPUBOAUT K HEOKHIAHHO
YJIYYIIEHHOW CEeNeKTHMBHOCTH B TMOJb3Yy (S)-5HaHTHOMEpa IO CPAaBHEHHIO C JIPYTHMH
XMHUHOBBIMH MEXK(pa3HbIMH KaTajJH3aTopaM, B KOTOPBIX TpyIIa, COOTBETCTByIOWIas R B
dopmyae (I11a), npencrasnser coboit ApyTyO rpymmy.

IMpumep 10: VinydmeHnue xupaibHOM 4uCcTOTHI (S)-adokconaaHepa KpuUcTain3auuen us
TOJIyOJ1a

OO6pazen; peakIIHOHHOW cMecH, UMeroeil cooTHomenne (ruiomanyn B BOXKX) 92.1:7.9,
(S)-adokcomnanep k (R)-adokconanepy, ynapuBaiu 10CyXa, U OCTATOK MEPEKPUCTATUIU3OBBIBAIIH
U3 TONyOJla W M3 CMECH JTAHOJ/LMKIOIeKCaH M0 METOIHMKE, AHAJOIMYHOH OMHMCAHHOW B
ITpumepe 8. BbimeneHHOE KPUCTAIMYECKOE TBEPAOE BELIECTBO AHATM3UPOBAIH METOAOM
xupansHoii BOXKX nns ompeneneHuss oTHOcHTENnbHBIX KonmuecTB (S)-adokconmanepa u (R)-
adoxconanepa (meron BOXKX: kononka — Chiralpak AD-3 150 MM x 4.6 MM x 3.0 MKkM, 00BEM
BBOza — 10 mKu1, Temnepatypa — 35°C, ckopocts notoka — 0.8 mu/mMuH, noasrkHast ¢aza — 89%
rekcan/10% wusonponanon/1% wmeranon, nerektuposanue npu 312 HM). CoortHomenue (S)-
adokconanepa k (R)-adokcosaHepy B TBEPIOM MPOIAYKTE, BbIIECICHHOM MOCIEe KPUCTAJUTH3AIH
u3 Tonyona, coctaBisio 99.0 : 1.0, B To Bpemsa kak cooTHomeHue (S)-adokcomanepa k (R)-
ajokconmaHepy B TBEpAOM TNPOAYKTE, BBIACICHHOM IOCIAE KPUCTAIM3ALUU U3 CMeCH
3TaHOJ/LMKIJIOreKcaH, cocTaBisuio 95.0 : 5.0.

JlaHHBII ~mpuMep MOKasbIBaeT, 4YTo Kpuctaumsamms  (S)-agokconmanepa  u3
apOMaTHYECKOr0 PACTBOPUTENIS, TAKOTO KaK TOJyOJI, TPUBOAUT K 3HAUYUTEIBHOMY IOBBIIIEHHIO
XHPATBHOM YUCTOTHI MPOAYKTA. ITO OY€Hb HEOKHIAHHBIN (PaKT.

IMpumep 11: CpaBHEeHHE CENEKTUBHOCTH OEH3WIOKCH M  AJKOKCH-3aMELICHHOTO
XUPATBHOTO KaTamu3aTopa Mesk(dasHoro rneperoca, uMmeroero ¢popmyy (Illa-13).

Tpu xupanpHbIX Katajmm3aropa MexdasHoro mepeHoca, umeromue (opmyny (Illa-13),
rae GeHIIbHOE KOJIBIIO 3aMEIIEeHO TPeMs AIKOKCH-TPYIINaMu 1 Tpemsi OeH3uIoKcH-rpymnamu (R
= metun, 3T 1 Oensmin), R’ = OMe, W = Bunwmi, u X = XJIOp, HCCIENOBAIN B MOKA3aHHOM

HIwke npouecce nonyuerus (S)-IA u3 coenunenns [1A-1.
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KonudecTBO pacTBOpPUTENSI W PEAreHTOB, a TAKXKE YCJIOBUS PEAKIUH U BbIIEJICHHUS
MPOAYKTa COOTBETCTBOBAIM ONMUCAHHBIM BbIie B [Ipumepe 7. J{7st KaXI0ro MpOTECTUPOBAHHOTO
KaTajan3aTopa MPUMEHSIACh OJUHAKOBAs MeTOANKa. BbuUio OOHApY’KEHO, YTO CEJIEKTUBHOCTH
TPU-OEH3UJIOKCH KaTaIn3aTopa HEOXKUJTAHHO 3HAYUTENIbHO MPEBBIIIAET CEJIEKTUBHOCTh ABYX
ANIKOKCH-3aMEIIEHHBIX KaTaJIU3aTOPOB, CyAs MO XUPAJbHOW YHCTOTE MPOoAyKToB. Kpome Toro,
OblI0 OOHApY’KEHO, YTO TPH MNPUMEHEHHU TPHU-OEH3MJIOKCH 3aMEIIeHHOro Mex(a3zHoro
KaTaJn3aTopa XUMHUYeCKasi YUCTOTa TaK»Ke Obljia HAMHOTO BbIlIe. bojiee BBICOKAsi CEIEKTUBHOCTD
OEH3MJIOKCH-3aMEIIeHHOTO KaTaIn3aTopa SIBJISIETCS] 3HAYUTEJIbHOW W HEOXKUIAHHOW, M OHA He
Morya ObITh TNpenckazaHa. XHpalbHble KaTalnu3aTopbl MeX(a3HOTO MepeHoca, ConeprKallue
deHmn, 3aMelleHHBbI O€H3WJIOKCH- H  aJIKOKCHU-TPYTIIIaMH,

MPEBOCXOAAT KaTaJIM3aTOPDI,

3aMEIICHHDBIC NPYTUMHA I'pynnaMu, TAKUMHU KaK SJICKTPOH-aKLUCTITOPHBIC I'PYIIIbl U AJIKHUJIbHBIC

rpymnmel.  XupajbHash YHUCTOTA MW XHUMHYECKash YHCTOTAa MPOAYKTa, oOOecreuynBaeMble
COOTBETCTBYIOLIUMH MeK(a3HBIMH KaTaIU3aTOPaMH, IPUBEACHBI HIKe B Tadmuue 3:
Tabmuua 3
XupaJjbHasi YHCTOTA XuMH4YecKast YHCTOTA
Karanuzatop o
(S)-adokcoanepa (% nyiomann)
R = metun 86.4% 97.8%
R = stun 89.0% 98.1
R = OeHzun 99.1% 99.6%

ITpumep 12: Kpucrammuzauus (S)- adokcoiganepa ¢ MOJYYEHHEM KPHCTAJUTUIECKOTO
TOJIYOJIHOT'O COJIbBATA!

Konuuectso (S)-adokconanepa, ykasannoe B Tabnuue 4, B popme moporika nmomermaim
B CTEKJISIHHYIO TMpPOOMPKY M COOTBETCTBYIOIIUM OOpa3oM HYMEpOBaJH. 3aTeM B INPOOHPKY
no0aBysUM KpUCTAUTH3aMOHHBIN pacTBopurenb (Tabmuma 4). O6beM KpUCTAITU3ALUOHHOTO
pactBopurens (cm. Tabnuiy 4) moxOupaniu Tak, YTOOBI MONYUYUTh MPEANOYTUTEBHO CYCIIEH3HIO

IIpY KOMHAaTHON TeMIlepaType U MpO3paduHbIil pacTBOpP IpPHU BBICOKOW TemrepaTrype. 3aTeMm
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npoOUpPKY TEePMETUYHO 3aKPBIBAIM, YTOOBI HCKJIOYUTH HCIAPEHHE KPHUCTAIHU3ALHOHHOTO
pacTBOpUTENs, U HarpeBainu 1 yac mpH BbICOKOI Temneparype (cm. Tabnuny 4), nepemermuBas
pacTBOp Ha BuxpeBoil Memanke npu 400 00/MUH MM HA MAaTrHUTHON MeIIaJKe JJIsl pACTBOPEHUS
(8)-adokcomanepa. [y KpuCTAIUTH3ALIH POAYKTA POOUPKY 3aT€M OXJIAKAAIN CO CKOPOCTHIO
U 710 TeMmeparypsl, ykasaHHoil B TaGmune 4. Korna B npobupke 00pa3oBbIBAINCH KPHCTAIUIBL,
pacTBOp (WIBTPOBAIM B BaKyyMe, U TIOJYYEHHbIH OCAJOK AaHAJIN3UPOBAIH METOIOM
pEeHTreHoBCKOW nudpakuuu Ha nopoike. Korna B mpoOupke He ObUIO KPUCTAIIIOB, PUMEHSITH
JOTIOIHUTEJIbHY0 00paboTKy, ykasaHHy B Tabnuie 4, mepen MpoOBeIEeHHEM PEHTT€HOBCKOM
audpakuuu  Ha mnopoinke. Bce oOpasubl 1-5 mpencraBisiii  COOOM  KPHUCTAJUTMYECKUH

TOJTy OJIbHBIN CONbBAT (S)-adokconanepa.

Tabnuua 4
Oop. (8)- Kpucrannuzauuon- | Beico- Cxko- Temme- JononHuTtenbHast
adokco- | HbIif pacTBOpHTED Kas pocTb | partypa o0pabGoTka
JIaHep TEMI. | OXJIAXK- | OXJIAXK-
AeHHSI AeHHSsI
1 8.0 mr 20 mxa ToNmyona 80°C 3°M 5°C Ounptp 0.2MKM, 3aTEM
cymka 14 mpu 50°C
2 10 mr 200 Mxu Tomyona 50°C 3°M 5°C Ounptp 0.2MKM, 3aTEM
cymka 14 mpu 50°C
3 10 mr 200 MK cMecH 50°C 3% 5°C Ounptp 0.2MKM, 3aTEM
Tonyon/Lluknorekcan cymka 14 mpu 50°C
(50/50 06/06)
4 10 mr 200 Mk cmecu 50°C 3% 5°C Ounptp 0.2MKM, 3aTEM
Tonyon/Lluxnorexkcan cymka 14 mpu 50°C
(75/25 06/06)
5 30 mr 600 Mxa cmecu 50°C 3°/4 5°C -
Tonyon/Lluxnorexkcan
(75/25 06/06)

TBepablit mpoayKT, moyiy4YeHHbIH u3 obpasua 2 B Tabnuue 4, aHATHM3UPOBAA METOIOM
tepmorpaBumetpudeckoro aHamusa (TI'A) wa mpubGope TA Instruments TGA Q500 co
CIEeYIOIUMHU TIapamMeTpaMu: atMocdepa: a3oT ¢ moTokoM 60 MJI/MUH, CTaHmapTHas Jamka: TA
901670-901 nerepmernyHasi, crangapTHas kpeimka: TA 901671-901, ckopocts: 10°C/mun. TTA
aHanu3 Tokaszan mnorepio maccel nmpumepHo 10.5% ot xomHatHOI Temmeparypel ao 160°C,
0cobeHHO BakHO B mHTepBaje Ttemmeparyp ot 70°C mo 90°C. bBonbmas moTeps MaccChl BBIIIE
280°C cBs3aHa ¢ pasznoxenueM coenunenus. Kpusas TI'A nokasana na @ur. 7.

Anamu3 TBepmoro obOpasma 2 wMeronoM auddepeHIUANBbHON — CKaHHPYROIIEH
kajgopumerpuu (JICK) nposogunm Ha mnpubope TA Instruments Q200 co cremyromumu
napamerpamu: arMocdepa: a3oT ¢ motokom 60 my/mMuH, cTtanmapTHas damka: TA 901670-901
HerepMeTHuHasl, ctaHmaptHas kpeimka: TA 901671-901, ckopocts: 10°C/mun. Tepmudeckuit
npoduib MoKaszain OONBIION M Y3KUH HIOTEPMHUYECKHI MUK Npu TemmnepaTtype mexnay 70°C u

90°C. ICK npo¢uns nokasan Ha Qur. 7.
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TBepablil MpoOAYKT, MOTyUEHHBIH 13 00pa3La 2, aHATU3UPOBAIN METOOM PEHTI€HOBCKOMN
mudpakiuu Ha TOPOIIKE, HCIONB3Yysl Cleayroliee 00OpyIOBaHME W YCIOBHSA: NPHOOP:
nudpaxtomerp Bruker D8-Advance, tum: Bparr-Bpenrano; ucrounuk CuKou, A = 1.5406A, u
CuKoui, A2 = 1.54439A; reneparop: 35 kB — 40 MA; nerektop: Lynx Eye; sueiika Anton Paar
TTK450; Si nepxarenp oOpasia; quamna3oH yrios: oT 2° no 40° B 2-tera bparr; Bapbupyemas
menb. 4 MM (V4), pasmep mara: 0.041°; Bpems mara: 1 ¢. Ha ®ur. 8 nokasana guarpamma
PEHTIeHOBCKOW nu(pakiuy Ha Mopouike st TBepaon ¢opmbel. Huke B Tabnuue 6 npuBeneHsl

2-TeTa MHUKU M0 pe3yJbTaTaM aHaJIHu3a.

Tabnuua 6
Yroa 3Hauenue d |MarencuBHocTh | HHTEeHCHBHOCTDL %0
2-teta® | AHrcTpem YHCJI0 %
4,859 18,17219 2531 100
8,516 10,37469 1375 543
8,823 10,01388 457 18,1
9,735 9.07796 298 11,8
10,778 8,20182 729 28.8
11,644 7,59373 272 10,7
12,161 7,27189 566 22 4
12,746 6,93963 1029 40,7
14,591 6,06596 654 258
15,136 5,84883 450 17,8
16,694 5,30627 538 21,3
16,999 5,21182 930 36,7
17,616 5,03058 493 19,5
18,411 481508 1113 44
18,838 470694 1403 55,4
19,54 453941 725 28.6
19,894 445942 1073 42 4
20,937 423955 383 15,1
21,484 413274 645 25.5
21,859 4,06265 1141 45,1
22.236 3,99476 1497 59.1
22,985 3,86627 657 26
23,431 3,79365 998 394
24.540 3,62465 466 18.4
25,291 3,51867 1218 48,1
25,643 3,4711 1367 54
26,359 3,37852 393 15,5
27,143 3,28268 625 247
28,472 3,13235 417 16,5
29223 3,05358 425 16,8
29,776 2.99809 425 16,8
30,638 2,91563 449 17,7
32,865 2.72303 314 12.4
33,120 2.,70265 300 11,9
33,782 2,65114 358 14,1
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34,529 2,5955 402 15,9
37,046 2,42474 348 13,7
38,405 2342 364 14,4
39,648 227137 358 14,1

IIpumep 13: PeHTreHOCTPYKTYpHBIH aHAJIN3 MOHOKPHUCTAJLIA

PeHTreHOCTpYKTYpHBIN aHANIU3 MOHOKPHUCTAJUIA TPOBOAMIN HA KPUCTAJIE TOJYOJIBHOIO
COJIbBaTa, MOJYYEHHOro Kpucrauusauuei (S)-adpokcomaHepa, MOJYyYEHHOTO CHOCOOOM IO
HacTosieMy u3o00pereHuro coracHo Ilpumepam 7 u 8. Kpucrammmueckyw cTpyktypy (S)-
aokcoaHepa ompenesuii W yTouHsM a0 (uHagpHOro R daxrtopa 5.5%. Crtpykrypa
TPUKJIMHHASL, COIep:Kalnasi IBE He3aBHCHMbIe MOJieKyJbl (S)-adokconmanepa U ABe MOJIEKYJIbI
Tonyona. beiio oOHapyKEeHO, YTO KPHUCTAIMYECKAsl CTPYKTypa CUJIBHO pa3ylopsaovYeHa, Kak
nokazano Ha @ur. 9. Hmwke B Tabnnue 7 npuBeneHa HEKOTOpas MHGOPMALHS, OMHUCHIBAIOINAS
KPUCTALT U MOJEKYJSIPHYIO CTPYKTYypy. B COOTBETCTBMM ¢ mNporpamMMmoil MOJIEKYJISIPHOTO
moznenupoBanus Cerius2, aOCONMIOTHAasE KOH(HUIypamusi TOJYOJBHOTO COJIbBATA, IMOJNYYEHHOIO
crocoboM MO HACTOSIIIEMY H300pPETeHUI0, COOTBETCTBYeT (S). MonekysipHas CTPYKTypa,

NOJIy4eHHAas ¢ MOMOIIbI0 iporpaMmael Cerius2, mokaszana Ha @wur. 10.

Tabnuua 7
ITapameTpbl KPUCTAIUTUIECKON CTPYKTYPbI
Xumuueckasi hopmyia C33H5CIF9N303
O6bem 1561.42 A’
Kpucrannuueckas cucrema Tpuknunnas
IIpocTpaHCcTBEHHas rpy1mna Pl
a 8.2010 A
b 10.7031 A
c 18.6462 A
a 75.6862°
B 84.2126°
v 80.592°
ITnotHOCTS (T/CM?) 1.497
R-¢akrop 5.5%
CrpykTypHbI dakTop -0.03
Mornekyn B siuelKe 2
Jlnana3oH Teta npu cOope TaHHbIX 1.98° - 26.44°

sokoskosk skeoskokokoskosk

Hacrosimee n3o00peTeHne JOMOJHATEIBHO OMTMCAHO MPUBEIEHHBIMU HIKE
IIPOHY MEPOBAHHBIMH Iy HKTAMU:
1. Cnocob momy4eHus: H30KCa30JIMHOBOTO COEAMHEHHs], IMEIOIIEro n300pakeHHY O

Hiwke popmyay (I), koropoe odoraieHo OTHUM SHAHTHOMEPOM:
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@

rae:

B!, B2, B® xaxplii He3aBUCHMO MPeACTABIIOT coboit C-R mmu N;

kaxabii R He3aBucumo mnpexacraeiser coboii H, ramoreH, umano-rpymmy, -NOa,
aNKWi, TaJOreHANKUJ, aJKOKCU-TPYIIy, TaJIONeHaJIKOKCU-TPYIY, AaJKWITHO-TPYyIy,
raJOreHAJKIIITHO-TPYIIY, AJKHICYIbQHUHII, TaJOreHANKIICYIbQUHNI, aJKUICYJIbGOHMI,
raJIOr€HAJKIIICY IbOHWUIL, aNKUJIaAMUHO-TPYIIIY, IUANKUJIAMUHO-TPY Iy WJIH
ANIKOKCUKapOOHMIT;

R! npencrasnser co6oii C1-C3 ankun umu C1-C3 rajoreHanku,

Y npencraBiser coboii HeoOs3aTeIbHO 3aMEIIeHHBIH (DeHWIeH, Ha(TUIIEH,
WHAAHWIEH, 5- WX O-wiIeHHBIM rerepoapuiieH uin 8-10-4eHHBIN CKOHIEHCHUPOBAHHBIN
reTepOOULIMKIINIIEH, TA€ He0Os3aTeNbHbIE 3aMECTUTENN BBIOPAHbI U3 IPYMIIBL, COCTOSIIEH 13

rajjorcta, ajikujia, raJJOr€HaJIKujia, HUKJIOAJIKWJIA, TAJOTCHIHUKIIOAJIKNIIA, AJIKOKCHU-TPYIIIIbI,

rajioreHaj KOKCH-TPYIIIIbI, ANKUIITHO-TPYIIIIbI, rajJlOreHaJKUJITHO-TPYIIIIBL,
aNKWICy IbpUHMIIA, raJIOreHaIKUJICY Tb(pUHIIIA, aNKWICY Tb(pOHUIIA,
rajJoreHaJKIICYIbQOHMIA, ANKUIAMHHO-TPYINbI, AUHaTKuIaMuHO-rpynmbl, —CN i —

NOz u NH»-C(=S)-;

Q npencrasnser coboit T-NR’R?, rpymmy (-CH»-)(-CH»2-)N-R?, OH, NH>, ankokcu-
rpynmy, TaJOr€HAJIKOKCU-TPYIIY, aJKUJIAMUHO-IPYNIy, TaJOreHaJIKUIaMUHO-TPYIIIY,
AUATKUIAMUHO-TPYIIILY, rajJoreHauaJIKuJIaMHUHO-TPYIIITY, THUOJI, AJTKUJITUO-TPYIIILY,
raJIOreHANKIJITHO-TPYTIY, ATKUICYJIb(UHWI, TajJOreHATKWICYIbOUHII, ATKUICYJIb(HOHWU,
raJlOreHANKIICYIbQOHWI, WM  HEeoOsS3aTebHO  3aMEIleHHOe S5- Wik  O-4JieHHOe
KapOOLUKIIMIIBHOE, TeTePOLMKIIMIIBHOE UJIH TeTEPOAPUITbHOE KOJIBIIO;

T mpencrasisier coboii (CH2)n, CH(CH3), CH(CN), C(=0) nnu C(=S);

R? nmpencrasnser coboit H, ankunm, ~ankeHWs, AJKHHWN,  IUKJIOANKHI,

AJTKUIIMUKIIOAJIKHUII, ITHUKJIOAJIKUIIAJIKIIL, aJ'IKI/IJ'IKap6OHI/IJ'I NN aJ'IKOKCI/IKap6OHI/IJ'I;

R? mpencrasnser coboit H, OR7, NR®*R? unu Q'; unu ankun, rajioreHaakus, alKeHu,

raJJOr¢HaJKCHMII, AJIKMHUII, TraJIOrCHAJKHUHUIL, IMUKJIOAJIKHII, AJTKHJIITUKIIOAJIKHII,

LIMKJIOAIK UJIAJIKHIT, ANKUIKaApOOHMI, ANKOKCUKapOOHMI, aAMHUHOKAapOOHUII,
aJ'IKI/IJ'IaMI/IHOKap6OHI/IJ'I N I[I/IaJ'IKI/IJ'IaMI/IHOKap6OHI/IJ'I, Ka}KI[bII\/'I u3 KOTOprX HeO65[3aTeJ'IbHO

3aMeIleH OJHUM WM OONbIIE 3aMECTUTENSIMHU, HE3aBUCUMO BhIOpaHHbIMU U3 RY; uiu
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R? u R’ obObemuHeHbl ¢ aToOMOM a30Ta, K KOTOPOMY OHH HPUCOENUHEHBI, C
o0Opa3oBaHMEM KOJbLA, COAepkamero 2-6 aTOMOB yriepoja W HeoOs3aTeIbHO OIUH
JOTIONHUTENBHBIN aTOM, BBIOpaHHBIA M3 rpymmbl, coctosueil u3 N, S u O, rae ykazaHHOe
KOJIBIIO HEOOS3aTeNIbHO 3aMeIleHO 1-4 3aMeCTUTENsIMH, HE3aBUCUMO BbIOPAHHBIMHU U3 T'PYIIIIBL,
cocrosiiiel u3 ankuna, rajoresa, —CN, —NO:2 1 alKOKCH-TPyIIIBI;

kaxnbiii RY HesaBucumo npencTasnsier coboii ranoreH; ajikul, HUKIOAJIKII, aTKOKCH-
rpyIIy, ANKUJITHO-TPYTIIY, raJIOTeHAJKUITHO-TPYIIIY, ATKHIICY Tb(HHMI,
raJIOTeHATKWICY IbQUHIII, aJKUICYJIb(OHWI, TAIOTeHATKWICYIbGOHU, ATKUIAMHHO-TPYIIY,
rajoreHaJKUIaMUHO-TPY Iy, IMAKUIAMUAHO-TPYTIIY, AWUTraJOreHAKUIAMHUHO-TPYIIY,
LUKJIOQJKHJIAMUHO-TPYTITY, — AJKWIKApOOHWJ, AJKOKCHKApOOHMJ, aJKMIAMHHOKapOOHMII,
TUATKAIIAMUHOKapOOHMII, raJoreHaJKIIKapOOHMII, raJIOr€HAJIKOKCUKApOOHMI,
rajoreHaJKUIaMUHOKapOOHWII, AUrajJOreHANKUIAMHUHOKApOOHI, ruapokcH-rpymmny, —NHa,
-CN nnmu —NOy; nm Q?;

kaxabli R HesaBUCMMO TIpencTaBisieT  cobol  rajioreH, — ajJKOKCH-IpyIy,
raJoreHaJKOKCU-TPYIIY, aJKWITHO-TPYINY, TaJOreHaJKUITHO-TPYIINY, aJKHIICYIb(UHILI,
raJIOTeHAKWICY IbUHMII, aJKUICYJIb(OHWI, raJIOTeHATKWICYIbGOHNI, ATKIIAMHHO-TPYIIIY,
OUAKIIAMAHO-TpyTIy, ankokcukapOormi, —CN wim —NO»;

kaxabii R® HesaBucMMO mpescTaBiseT coOOM ranoreH, ajkuj, TaJOreHaaKu,
LMKJIOAJIKIJI, TaJIOTeHLUMKJIOAIKIII, AJKOKCU-TPYIIY, TaJOTeHANIKOKCH-TPYIIY, aJKHJITHO-
rpymnmy, raJOreHaJIKIITHO-TPYIIIY, ATKWJICY IbQUHI, raJIOreHAJIKIIICY TIbPHUHNI,
ANKWJICYTIb(OHMUI, TaJIOTeHANKWICYJIb(QOHII, aTKWIAMHHO-TPYIIY, IUAJIKHUJIAMUHO-TPYIIIY,
—CN, —NO3, henunn nnu NTUPUINHNT,

R’ mpencraBaser coGoit H; wmM  ankunm, anKeHWJ, AJKHHWJ, LUKJIOAJIKMI,
ANKWILUKJIOATKAI WM LUKJIOAJKWIAIKII, KaKIbIH M3 KOTOPBIX HEOOs3aTeNbHO 3aMelleH
OIHUM WJIA OOJIbIIE ATOMAMU rajOreHa;

R® npencrasnsier coboii H, anku, aqkeHun, aKMHU, IUKIOATKWI, aJKHIIUKIOATKI,
LUKJIOQJIKJIAJIK ML, QJIKHJIKAPOOHMIT MITH ATIKOKCUKAPOOHMIT,

R’ mpencrasnser coboit H; Q) wam ankun, ajkeHWs, AnKMHWN, LUKIOATKUI,
ANKVITLUKJIOAIKAIT WM LUKJIOAJKHJIANKII, KKIBIH M3 KOTOPBIX HEOOs3aTeNhbHO 3aMelleH
OJTHUM HJIU GOJNbIIE 3aMECTHTENSIMU, HE3aBUCUMO BbIOpaHHbIMU U3 R*; uu

R® u R’ obbemuHeHbl C aTOMOM a30Ta, K KOTOPOMY OHH HPMCOEIUHEHBI, C
o0Opa3oBaHHEeM KOJbLA, Ccopepkamero 2-6 aTOMOB yriiepora W HeoOs3aTeIbHO OIUH
JOTIONHUTENBHBIN aTOM, BBIOpAaHHBIA W3 rpymmbl, coctosmeid u3 N, S u O, rae ykazaHHOe
KOJIBIIO HEOOS3aTeNIbHO 3aMeIleHO 1-4 3aMeCTUTENSIMH, HE3aBUCUMO BbIOPAHHBIMHU M3 TPYIIIBL,

cocrosien u3 ankunia, ranoresa, —CN, —NO:z 1 anKOKCH-Tpy b,
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Q! mpencrapaser coboil (peHUTbHOE KOJBLO, S- UIH 6-4IeHHOE IeTepOLUKINYECKOE
KobLo, wid 8-, 9- wnn 10-4yeHHYI0 KOHAEHCHUPOBAHHYIO OHIMKINYECKYIO CHCTEMY,
HeoOs13aTeNbHO conepskaiyio 1-3 rerepoaTomoB, BeIOpaHHbIX U3 10 1 atoma O, 1o 1 aroma S
u 10 3 atoMoB N, Ka)X0€ KOJBbIO MM LUKJINYECKas CUCTeMa HeOoOs3aTeNbHO 3aMELICHBI
OITHUM WK GOJNbIIE 3aMECTUTENSIMH, HE3aBUCHMO BbIOPAHHBIMH U3 R”;

Q’? He3aBMCHMO MpefCTaBlsieT Co0OH (PeHHNbHOE KOJBLO HJIH 5- WM 6-ujeHHOe
reTePOLMKINYECKOe KOJIBIO, KAKA0e KOJBLO HEOOS3aTENbHO 3aMELIEHO OIHUM WJIN OOJblie
3aMeCTUTEIISIMH, HE3aBHUCUMO BbIOpaHHbIMHU U3 RE;

Q® npexncraBnsier coboii  (QeHHNILHOE KONBIO HIOM  S5- MIM  6-4JeHHOe
reTePOLMKINIECKOE KOJIBIO, KAKA0e KOJBLO HEOOS3aTENbHO 3aMELIEHO OIHUM I OOJblie
3aMeCTUTENAMH, HE3aBUCUMO BeIOpaHHBIMH 13 RS, u

n paseH 0, 1 wu 2;

7€ 3B€3J0YKa O3HAYAET, YTO JAHHBIA aTOM YTIJIepOa MPENCTaBisAeT COOOH XUPaTbHbIH

YETBEPTUYHBIN aTOM YIJIEPOa;

BKJTIOYAFO LM PEaKLUI0 cCoequHeHus1, uMmerorero popmyity (1I):

R’ o
B1
T W
B3=
(D)

rne B!, B2, B3, R!, Y u Q wumetor 3Hauenus, ykasanuble mns Qopmyiasl (I), ¢

FI/IHpOKCI/IHaMI/IHOM B le/IcyTCTBI/H/I BOObI, OCHOBaHUA U XI/IpaJIbHOFO KaTaJIl/IsaTOpa Me)K(baBHOFO
nepeHoca, umerornero Gopmyny (Illa) wmu (I11Ib):
W H

(ITa) (I1Ib)
rae R nmpexncrasisier coOoi apusl WM rerepoapuil, 3aMeIleHHbIH ONHOW WM OoJblue

APaJIKOKCHU-TPYyIIIIaMH, AMUHO-T'PYIIIIaMH, AJKWJIaMUHO-TPYIIIIaMU WJIn JUATKHNIJIIaMHUHO-
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rpynmamu; R’ mpencrasnser coboit atom Bomopoma wmiu  Ci-Cs  anmkokcu-rpymmy, W
TMPEACTABIIAET COOON STUIT UM BUHUI, U X TIPEACTABJIAET COOON aHUOH; U
BBIACJICHUE YKAa3aHHOTO COCANHCHMU.

2. Cmnocob no . 1, rae coenunenue, nmeromee Gopmyay (I), oboramennoe ogHUM
SHAHTHOMEPOM,  BBIIEJSIOT  KPUCTAIM3AaLMeH  COEAMHEHHMS U3  apOMAaTHYeCKOro
PacTBOPUTENISL UM CMECHU PACTBOPUTENEH, coaep Kalell apOMaTUUeCKU paCTBOPUTENb.

3. Cmocobd mo m. 2, rme apoOMaTHYECKUH pacCTBOPUTENb BbIOpaH W3 TPYIIIIbI,
cocTosiliedl W3 TOJyoNia, OTWIOEH30/Ma, KCWIoNa, XJopOeH3ojia, O-IuXJIopOeH30a,
bTopbeH301a, aHU30J1a U ME3UTHJIEHA, UJTH KX CMECH.

4. Cmnocob mo 1. 3, rae apoMaTU4YeCKuil pacTBOPUTEND MPENCTABISIET COOOH TOJY Ol

5. Cmoco6 mo mobomy m3 mn. 1 - 4, rme mepen BbIIEIEHHEM COEAMHEHUS,
umerotero ¢opmyay (I), odorameHHOro SHAaHTHOMEPOM, CIOCOO TOTIOHUTENLHO BKIIIOYAET
KPUCTAJUTH3AIMIO PAlEeMHYECKOTO coenuHeHus, umeromero ¢opmyny (I), u orneneHue
TBEPAOH (a3l

6. Cnocob o mobomy u3 mm. 1 - 5, rae Y npencrasisier coboit

- T
| /¥

Y-1 Y-2 Y-3

WA [

 =C o]

CHs 50051

Y-4 Y-5 Y-6

rae Z npencrasisier codor N nmn CH.

7. Cnoco6 mo 1 1 uma 6, rme  Q  mpencraBmsier  coOoid
-C(O)NHCH2C(O)NHCH2CF3, -C(O)CH2S(0),CHs3, -C(O)NHCHCH>SCH; wimu (-
CH»-)(-CHz2-)N(CO)CH2S(0).CHs.

8. Cnoco6 mo mobomy m3 mm. 1 - 7, rme X B XUPaJbHOM KaTaJHM3aTOPe
mexkdasHoro mnepenoca, umeromem ¢opmyny (Illa) wmu (IIIb), npencrasnser coboit
raJJOreHOBBIU IMPOTHUBOUOH.

9. Cnocob mo 1. 8, rne X mpencrasisieT cOOOM XJIOPUAHbIH TPOTUBOMOH.
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10. Crioco6 no mobomy u3 mm. 1 - 9, rne R B xupanpHOM kataimmnzarope MexdasHOro
nepenoca, umeromem popmyny (Illa) umu (I1Ib), npencrasnser codboli GeHUTBHYIO TPy,
KOTOpas 3amewiena 1, 2, 3, 4 unu 5 apankOKCH-IPYyIIIaMH.

11. Cnoco6 mo m. 10, roe apankOKCU-IpyIIa MNpeacTaBisier coboil OeH3MIOKCH-
rpynmy.

12. Cnoco6 mo 1. 10, rae R 3amernen 3 apaiakoKCH-IpyTIamMH.

13. Crioco6 mo m. 12, roe R mpencrasisier codoii 3,4,5-tpuc(OeH3mnokcu )peHu.

14. Cioco® mosy4eHus: M30KCa30JIMHOBOTO COCAMHEHUs, umeromero ¢opmyiy IA,
rne X', X* u X® kaxnaplii He3aBUCMMO mHpejcTaBistoT coboit H, xmop, ¢prop umu CFs,

KOTOpOe oboraieHo (S)-3HaHTHOMEPOM:

/TCF,4
N
H

ZT

($)-1A

BKJTIOYAIOIIMH PeakLuio coequHeHus1, umerotero ¢popmyiy (IIA):

o)
\)\ /\CFa

H N

N H

F3C o)
1
(0]

X3
(I1A)
rne X!, X? u X® npencrasastor coboit H, xnop, ¢rop umu CF3, ¢ ruapoOKCHIaMHHOM B
MIPUCYTCTBHU BOJbI, HECMEIIMBAIOLIETOCsl ¢ BOAOH OPraHUYECKOro PACTBOPHTENS, OCHOBAHMS U

XUPATBHOTO KaTamu3aTopa Mesk(da3sHoro neperoca, nMmeroiero gpopmyy (I1la):
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(Ila)

rae R mpencrasisier coOol apui WK reTepoapui, HeoOsI3aTeIbHO 3aMEIIeHHbBIN OIHON
wiu 6onbine Ci-Cs ankokcu-rpynnamu, amuHo-rpynmnamu, Ci-Cs ankunamuno-rpynmnamu, Ci-Cs
IMATKWIAMUHO-TPYIIIIAMH HJTH apajiKoKcH-rpynmamu, R’ mpencrasiser co0oit atoM Bomopoaa
wm C1-C3 ankokcu-rpymmy, W npeacrasinster COOON STHJI WM BUHWI, U X TPEICTABISET
co0ol aHHMOH; U BhIIENEHHE COSIMHEHNUS, nMeromiero ¢popmyy (S)-1A.

15. Cnoco6 mo m. 14, rme coemuHenue, wumeromee ¢opmyny (S)-IA,
BBIJCISIOT KPUCTAUTM3ALMEH COSNUHEHHUS M3 apOMAaTHYEeCKOTrO PACTBOPHUTENS WM CMECH
pacTBOpUTENIEH, COAEpIKALIEH apOMaTUIECKUH PACTBOPUTEb.

16. Crioco6 o m. 15, rae apoMaTuuecKuil pacTBOPUTENb BBIOPAH U3 TPYIIIIbL,
cocrosiield W3 TONyoNia, STWIOEH30Jla, KCWIONA, XJIOpOeH30ya, O-IuXJIopOeH30a,
¢dTopbeH30a, aHU30J1a U ME3UTHJIEHA, UJTH UX KOMOUHALINY.

17. Crioco0 mo m. 16, rae apoMaTHUECKUI paCTBOPUTENb MPEACTABISET COOOH
TOJTY OJL.

18. Crnioco6 mo mobomy u3 nmn. 14-17, rne mepen BbiAeNEHHEM COCIUHEHUS,
umeromero  ¢gopmyay (S)-IA, cnocod IOMONHUTENBHO BKIIOYAET KPHUCTAJLTH3ALMIO
paLIeMUYECKOro COeqUHEeHus1, nMerolnero Gopmyny IA, u otnenenue TBepaoit ¢assl.

19. Crioco6 mo n. 14, rme R B xupanbHOM Karajgu3aTope Mex(pasHOro MepeHoca,
umeromem ¢opmyay (Illa), mpencrasnsier coboii Gpernn, 3amerneHHbid 1, 2 uiam 3 METOKCH-
WM 3TOKCH-Tpymnamy, u R’ npencrasnser codoit aToM BOJOPOa MITH METOKCHU-TPYIIITY.

20. Crioco6 mo . 14, rme R B xmpanpHOM Karajmu3aTope Mex(pa3HOro MepeHoca,
umeromem ¢opmyny (Illa), mpencrasmser coboit ¢ennn, 3amemenHedi 1, 2 wm 3
Oensunokcu-rpynnamu, 1 R’ npeacrasisier coOoi aToM BOZOPOAA WIIM METOKCH-TPYTIITY .

21. Crocob mo n. 14, rme R B xmpanpHOM KaraimuzaTope Mex(pa3HOro MmepeHoca,
umerotem ¢popmyay (Illa), mpencrasnsier codoii 3,4,5-rpuc(Oen3mnokcn ))peHr.

22. Cnoco6 mo 1. 14, rae X' u X° HezaBucHMO NpeacTaBstoT coboii xyop uiu CF,
u X? npeacrasnser coboit H umu drop.

23. Cnioco6 mo n. 14, rne X' mpencrasnsier coboit xnop; X° mpeacrasusieT coboit
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CFs, u X? npexcrasnsier coboit H.

24. Cnocob6 no . 14, rne X' u X* npencrasnstor coboii xaop; u X* mpencraBiser
coboit H.

25. Crioco6 no . 14, rne X' u X® npexacrasnsioT coboii xnmop, 1 X* NpencTaBiseT
cobotii ¢rop.

26. Cnoco6 mo 1. 14, rme X' mpencrasnsior coboit xaop; X° mpencTapiser coboi
CFs, u X? npencrasnsier co6oii Gprop.

27. XupanbHbli KaTaau3aTop Mexk(pasHoro nepeHoca, umeronuii popmyiny (Illa):

w H

(Il1a)

rae R npencrasnser coOoii apui wim rerepoapull, 3aMeleHHbII OHONW uiH OoJblie
apankokcu-rpynnamu, R’ mpencrasisier coboii atom Bopopona miu Ci1-Cs alkoKCH-Tpymiy,
W nipezncrasisieT co00# ST MM BUHWL, U X MIPEICTABISET COO0M aHUOH.

28. XupanpHblil kKaTanusarop mMexdasnoro neperoca no n. 27, rae R npencrasinsier
coboi peHmt.

29. XupanbHblli KaTanu3aTop Mex(pasHoro neperoca no n. 27 wmm 28, roe X
NpeACTaBisieT COOOH rajoreHOBbIi MPOTUBOUOH.

30. XupanbHblil KaTaan3atop Mexk(dasHoro nepenoca mo mn. 27, rne R mpencrasmnsier
co0ol (peHmI, 3aMeIeHHbIH OJHON MK OOJIbIIe OCH3MIIOKCH-TPY ITITAMH.

31. XupanbHblil Kataauzatop MexkdasHoro nepeHoca no 1. 30, rne R mpencrasmnsier
coboii 3,4,5-Tpuc(OeH3MIOKCH )(hEHIT.

32. XupanbHblil KaTanuzaTop MexdasHoro nepenoca no 1. 27, rae W npencrasisier
coboit BuHUI, U X MPEACTABIAET COOOM XJIOPHI.

33. XupabHbIil KaTanu3aTop Mek(pazHoro nepeHoca no m. 27, rae:

R mpencraBnsier coGoii ¢eHwMs, 3aMeUIeHHbIH OJHOW WM OoJbine OeH3UIIOKCH-

rpynmnamu,

R’ npencrasisier coboii aTOM BOAOPOAA WIIM METOKCU-TPYTIILY;

W npencrapnsier co00M BUHUIT, U
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X mpencrasseT coOOi rajorex.
34. XupanpHblil KaTanuzaTop MexdasHoro nepenoca no m. 33, rae R’ npencrasnser
cO0OH METOKCH-TPYTITY.
35. XupanbHblil KaTanu3aTop Mek(pazHOro nepeHoca 1o n. 27, rae:
R npencraBmsier coOoil QeHmn, 3aMeIneHHbId OAHOM wiu Oonblie OeH3MIIOKCH-
rpynnamu,
R’ npencrasisier coboii aTOM BOZOPOAA WIIM METOKCU-TPYTIY;
W npencrapisieT coOOM 3T, U
X npencrasisieT coOO0i rajorex.
36. XupanbHblil KaTanuzaTop MexdasHoro nepenoca no m. 35, rae R’ npencrasnsier
cO0OH METOKCH-TPYTIITY.
37. XupanbHblil KaTanuzatop MexdasHoro mepeHoca mo m. 27, rne XUpaJbHbIHA
KaTanu3aTop MexdazHoro nepeHoca umeer ¢popmyay (Illa-13-1), (Illa-13-2), (Illa-13-3) unm
(IlTa-13-4):

OCH,Ph

OCH,Ph

OCH,Ph

(Ila-13-1)

OMe

OCH,Ph

OCH,Ph

OCH,Ph

(Ila-13-2)



OCH,Ph
OCH,Ph
OCH,Ph
(IlTa-13-3)
H
?;
N OCH,Ph
X
.:II[IIIOH
OCH,Ph
OCH,Ph
(IlTa-13-4)
rae X mpencTaBisieT co0OM raJoreHOBbIN MPOTUBOMOH.
38. XupasnbHbIii KaTanu3aTop Mex(asHoro mepeHoca no m. 37, tme X
IpenCcTaBIsieT COOOH XIJIOPUA.
39. Kpucramnudeckuil TONYONbHBIH CONBBAT (S)-adoKconaHepa, UMEHOIEro
bopmyy:
o /—CF3
NH
CF3
(S)-adokconanep
40. Kpucrannuyeckuii TOMyOJbHBIN COIBBAT MO M. 39, KOTOPBIM OTINYAETCS

AUarpaMMol PEeHTTeHOBCKOW Au(pakinyu HAa MOPOIIKe, COIepsKallei nBa wid Oojbiie 2-
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TETa MMUKOB, BEIOPAHHBIX M3 IPYIIIBI, COCTOSIIEH U3 :

Yroa
2-Tera °
4,859,
22,236,
18,838,
8,516,
25,643,
25,291,
21,859,
18,411,
19,894 u
12,746
+ 0.2 2-teta, npu peructpaunu Ha gudpakromerpe ¢ Cu-Ko uznydenuem.

41. Kpucrannuyeckuii TOMyONBHBIN CONBBAT MO M. 39, KOTOPBINA OTIINYAETCA
IMarpaMMON PEHTTeHOBCKOW An(pakiM Ha TOPOIIKE, Comepkamedl Tpu wiu OoJblie

NTUKOB, BEIOPAHHBIX U3 PYIIIIBI, COCTOSIIIEH U3

YroJa
2-tera ©
4,859,
22,236,
18,838,
8,516,
25,643,
25,291,
21,859,
18411,
19,894 u
12,746

+ 0.2 2-teTa.

42. Kpucrannuyeckuii TOMyONBHBIN CONBBAT MO M. 39, XapakTepU3yOIIUNC
IMarpaMMoOl PEHTTCHOBCKOW MU(PPAKLMK HAa TOPOIIKE, MO CYIIECTBY COOTBETCTBYIOIICH
npuseAeHHON Ha Pur. 8.

43. Kpucrannuyeckuil TONyONbHBIA COJMBBAT MO M. 39 KOTOPBIM OTINYAETCA
TEPMOTPAMMOM, TTOJy4€HHONW METOAOM H(PepeHIHATbHON CKaHUPYIOIIEH KaJOPUMETPHH
(ACK), umeromeii sanorepMy mnpu temmneparype ot npumepro 83°C mo mpumepno 87°C,
COOTBETCTBYIOIIYIO COJIbBATY C TOJIY OJIOM.

44. Kpucrannuyecknii TOMyOJbHBINA CONBBAT MO M. 39, KOTOPBIA OTINYAETCA
TEPMOTPAMMOM, TMOJNyueHHONW MeTOoA0M u(depeHInaTbHON CKAHUPYIOIIEH KaJOPUMETPHU
(ACK), umeromeii sunorepmy mnpu temneparype npumepro 84.7°C, COOTBETCTBYIOIIYIO

COJIbBATY C TOJIyOJIOM.
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45. Kpucrannuyeckuil TOMyONBbHBIN COABBAT MO M. 39, KOTOPBIM OTJIMYAETCS
TEPMOTPAMMOM, Oy YeHHOH MeTo oM ArddepeHInanbHON CKaHUPYIOIIeH KaTOpUMETPUH,
IO CyLIECTBY COOTBETCTBYIOLIEH NPUBEACHHON HA Dur. 7.

46. Kpucrannnyecknili TOIyOJbHBIA CONBBAT MO M. 39, KOTOPBIA OTJIMYAETCS
TEPMOTPAMMOM, TOJYYEeHHOH METOIOM TepMorpaBumerpudeckoro anamusa (TTA),
XapakTepusyrolneics norepeit seca okoso 10.5% npu tremneparype ot npumepHo 26°C no
npumepro 160°C.

47. Kpucrananyeckuil TOIyOJbHBIA CONBBAT MO M. 39, KOTOPbIA OTINYAETCS
TEPMOTrPaMMOH, MOJYUYEHHOW METOAOM TE€PMOIPaBUMETPUYECKOTO aHAIN3a, MO CyLIECTBY
COOTBETCTBYIOILEHN NpUBENCHHON HAa Pur. 7.

48. Kpucrannuyeckuii TOMyONBHBIN CONBBAT MO M. 39, XapakTepU3yOIIUNC

napameTpaMM 3JEMEHTAPHOM sYEWKH, MO CYIIECTBY COOTBETCTBYHOLIUMHU IPUBENEHHBIM

HIDKE!
O6beM sueiiku 1561.42 A3
Tun cumMmmeTpun A4enKu TpuxnnuHHas
IIpocTpaHCTBEHHAsI TPyIINa CHMMETPUH P1
Pasmep staeiiki a 8.201 A
Pasmep staeiik b 10.7031 A
Pasmep staeiiki ¢ 18.6462 A
VYroun siueiku o 75.6862°
Yron siueiiku B 84.2126°
Yroun siuenku y 80.592°
ITnotHOCTS (T/cM?) 1.497

49. Kpucramnuyeckuii TOJMyONbHBIA COABBAT MO M. 39, XapakTepU3yHOLIUICs

napameTpaMM 3JEMEHTApHOM suYelKH, MO CYILIEeCTBY COOTBETCTBYIOLIUMHU IPUBEAEHHBIM

HUDKE!
O6bewm sueiiku 1561.42 A3
Tun cummeTpun A4enku TpuknuHHas
IIpocTpaHCTBEHHAs IPyIINa CHMMETPUH P1
Pasmep siueiiki a 8.201 A
Pasmep stueiiku b 10.7031 A
Pasmep staeliki ¢ 18.6462 A
VYron siueiiku o 75.6862°
Yron siueiiku B 84.2126°
VYron siueiiku y 80.592°
ITnotHOCTH (T/CM3) 1.497
R-¢akrop 5.5%
CrpyxrypHbIii pakTop -0.03

50. Kpucrajuinueckuil TOJIYOJbHBIM COJBBAT MO M. 39, OTIMYAKOIIUNICS HATUYUEM

ABYX WM OOJIbINE U3 CIAENYIOIINX XapaKTePUCTUK:
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1) AuarpamMma peHTI€HOBCKOW MU(PAKLMU Ha MOPOIIKE, CoAeprKaliasi o MeHbIIeH Mepe

TpU 2-T€Ta 3HAYE€HUs1, BBIOPAHHBIX U3 TPYIIIBL, COCTOSIIEH U3

Yroa
2-tera ©
4,859,
22,236,
18,838,
8,516,
25,643,
25,291,
21,859,
18,411,
19.894 u
12,746

+ 0.2 2-tera,

11) TuarpaMma peHTT€HOBCKOH N paKkMK Ha TOPOIIKE, MO CYLIECTBY COOTBETCTBYOINAS
ararpaMMme peHTTeHOBCKOH AN(paKIui Ha IOPOIIKe, H300pakeHHOH Ha Pur. §;

i) TepMorpamma, TONy4eHHass MeronoM auddepeHIUaNbHON  CKaAaHUPYIOLIEH
kanopumerpun (JICK), umeromas sHmorepMmy npu Ttemneparype ot mnpumepro 83°C nmo
npumepHo 87°C;

iv) TepMmorpamMma, TIOJyYeHHass MeToAoM nudQepeHIManbHOl  CKaHUPYIOIeh
KaJIOPUMETPHH, 1O CYLIECTBY COOTBETCTBYIOIAsE U300pakeHHON Ha Dur. 7; u

V) nuarpamma tepmorpasumerpuueckoro ananmsa (TI'A), mo cyIuecTBy aHajJOrHMYHas
n3o0pakeHHoit Ha Pwur. 7.

51. Kpucrannuueckuil TOJyONbHBINA CONbBAT MO M. 39, i€ MOJBHOE COOTHOLICHHE
(S)-adokconanepa u Tosyosa coctapisieT npuMmepHo 1:1.

52. Kpuctajuinueckuii  TOJMYOJIbHBIM  COJbBAT 1O 1. 39, Tr1H€  BBIICNSIOT
KPUCTAJUTMUECKHI TOJY OJTbHBIN CObBAT (S)-adokconanepa.

53. Kpucraminueckuil TONyOJIbHBIA CONBbBAT MO M. 39, rae mo meHblueid mepe 90
Bec.% (S)-adokcomanepa mpencraBiser  COOOHW  KPUCTAIMYECKYH)  TOJYOJIBHYEO
COJIbBATUPOBAHHYIO POpMY.

54. Kpucrannmnyeckuil TOJNYOJBHBINA conbBaT mo . 39, rae no menbueil mepe 80
Bec.% (S)-adokcomanepa mpencraBiser  COOOH  KPUCTANIMYECKYH)  TOJIYOJIBHYIO
COJIbBATUPOBAHHYIO (OpMY.

55. Kpucramnmnyeckuii TOJNYOJbHBINA conbBaT mo n. 39, rae no meneuiein mepe 70
Bec.% (S)-adokcomanepa mpencraBisier  cOOOW  KPUCTAJUTUYECKYIO  TOJYOJIbHYIO
COJIbBATUPOBAHHYIO (OpMY.

56. Kpucramnmnyeckuil TOJNYOJbHBIA CONbBAT MO 1. 39, rae mo menbuie mepe 60

Bec.%  (S)-adokcomanepa mpencraBiser  CoOOH — KPUCTAIMYECKYIO  TOJIYOJIbHYIO
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COJIbBATUPOBAHHYIO (OpMY.

57. Ilectununnas WA napasuTULUIHAS KOMITIO3ULUS, coaepIkaas
KPUCTAJUIMYECKUM TONYyOJbHBIM COJBBAT IO M. 39 W 1O MEHbLIEH Mepe OAuH
CENIbCKOXO3SIICTBEHHO WM (papMauleBTUYEeCKM  TNpUEMIIEMBIi  HOCHTENb  WJHU
BCIIOMOTaTeJIbHOE BELIECTBO.

58. IlectuuuaHass WM NApasUTULMAHAS KOMIIO3MLMA MO M. 57, BKIHOYArOIIAs
KPUCTAJUIMYECKUN TOJYOJbHBIM COJbBAT MO M. 39, rae yKa3aHHBIM KPUCTAJTUYECKHUI
TOJIyOJIbHBIA COJIbBAT HAXOIUTCS B CMECH C OIHOMN WM OOJIbIe Pa3HbIMH MOJTUMOPQGHBIMU
dbopmamu u/unu ¢ amopdHoii popmoii (S)-adokconanepa.

59. Ilectuuanas Wiy NapasuTULUAHAS KOMIIO3ULIMS 1O 1. 57, rae rae o MeHblIen
mepe 80% (S)-adokcomanepa mpencraBisieT CcOOOW KPUCTAUTUYECKYIO TOJYOJbHYIO
COJIbBATUPOBAHHYIO OpMY.

60. [lectuuuaHas WM MapasUTULMIHAS KOMIO3ULMA MO M. 57, rae KOMIIO3ULUA
CONIEPKUT IO MEHbIEH Mepe 95 Bec.% KPUCTAJUITMYECKOrO TOIYOIBHOTO CONbBATA IO M. 36,
u3 pacuera Ha oOmwmii Bec (S)-apokconaHepa B KOMITOZUIUH.

61. [lectuuuaHas WM MapasuTULMAHAA KOMIO3ULMA 1o 1. 60, rae KOMIIO3ULuUs
CONIEP>KUT IO MeHbIel Mepe 98 Bec.% KpUCTAIMYECKOro TOJIYOJBHOTO COMbBATa IO M. 39,
u3 pacuera Ha oOmwuii Bec (S)-adokconanepa B KOMIO3ULIHH.

62. Cnoco® mony4yeHuss KPHUCTAJUIMYECKOrO TOJYOJIbHOTO cojbBaTa mo m. 39,
BKJIIOUAOIINKM  Kpuctaumsanuio  (S)-apokconanepa u3 Tomyosna, HeoOsA3aTENbHO B
MPUCYTCTBUM BTOPOT'O PACTBOPUTEJIS.

63. Cnocob mo m. 62, BkIro4arouuii kpucramimsamuio (S)-adokconanepa u3 cMmecu
TOJIyOJIa ¥ LIMKJIOTE€KCaHa.

64. Criocod mo m. 63, rae cMech TONyOja U IUKJOreKCaHAa MMEET COOTHOLICHHE
TOJIyOJia K IUKJIOorekcaHy ot mpumepHo 50:50 no mpumepno 99:1 (06/006).

65. Crioco0 1o 1. 62, BKIJIFOYAKO LU

a) monydenue pacteopa (S)-adokcomanepa B TONyoJie, HEOOSI3aTENIBHO B MPUCYTCTBHU

BTOpPOrO PaCTBOPUTEIS,

b) monydeHue KPUCTAILTMUECKOTO coibBaTa (S)-adoKkconanepa U3 pacTBopa CO CTaINH a),

C) BbIIEJIEHUE KPUCTAJUIMIECKOTO TOJYOJIbHOTO conbBaTa (S)-adokconanepa.
66. Criocob mo m. 65, rme pactBop (S)-adokconanepa B Toiyose, HEOOSI3aTENBHO B
NPUCYTCTBHUHM BTOPOTO PACTBOPUTENS, NOJYy4alOT NyTeM oObenuHeHus Teepuoro (S)-
ajokconmanepa u TONMyosNa, HEeOOs3aTENIbHO B MPHUCYTCTBHU BTOPOrO PACTBOPHUTENS, H

HarpeBaHUsl MOJy4YeHHOW KOMOMHALINU.
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67. Ciocob mo m. 66, rae KOMOMHALMIO HArPEBAOT A0 TEMIIEPATyPbl OT MPUMEPHO
50°C no npumepHo 80°C.
68. Criocob mo 1. 65, rue KpUCTATNYeCKUI TOIyONbHBIN cobBaT (S)-adokconanepa
HOJIY4YarOT MOCPEACTBOM OXJIAKACHUS PACTBOPA CO CTA/INH ).
69. Cnocob mo 1. 68, rae pacTBOp CO CTAAMU a) OXJAKIAIOT A0 TEMIIEPATYPbl HIDKE
npumepHo 20°C.
70. Criocob 1o 1. 68, rae pacTBOp CO CTaAMH a) OXJIAXKIAKOT A0 TEMIIePaTypPhbl HUXKE
npumepHo 15°C.
71. Cocob6 mo m. 68, rae pacTBOp CO CTaAMH a) OXJAXKIAT A0 TEMIIEePaTyphbl
npumepHo 10°C.
& % ok
HecmoTpst Ha moapoOHOe OMUCcaHHe Pa3IHYHbIX BAPHAHTOB OCYLIECTBIICHHS HACTOSILIETO
u300peTeHus;, CieayeT MOHMMAaTh, YTO OIHCAHHOE BbIlIe H300pEeTeHHE HE OrpPaHHYMBACTCS
YACTHBIMU JETAJSIMH, TMPHUBEICHHBIMH BbII€ B OMHCAHHH, MOCKOJbKY BO3MOXHBI €ro

MHOT'OYUCJICHHBIC BapHUaluu oe3 BbIXOJa 3a paMKU CyTHU U ob0bema HaCTOAIICIO I/1306peTeHI/I$I.
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®OPMYJIA U3OBPETEHUA
1. Kpucramnmuueckuii  tonyonbHbI  conbBar  (S)-adokcomaHepa, HUMEROIIUI
(bopmyy:

CF3

CF3

(S)-adokconanep

2. Kpucrannuueckuil TONyONBbHBIM COMBBAT MO M. 1, KOTOPBIA OTJIMYAETCS

AMarpaMMoOl PEHTT€HOBCKOH Mu(ppakIMy Ha MOPOLIKE, COoImeprKalleil nBa wiu Ooyblne 2-Tera

ITUKOB, BBIOPAHHBIX U3 PYIIIBIL, COCTOALIEH U3:

Yroa

2-tera °
4,859,
22,236,
18,838,
8,516,
25,643,
25,291,
21,859,
18,411,
19,894 n
12,746
+ 0.2 2-teta, npu peructpaunu Ha audpakromerpe ¢ Cu-Ko uzaydyenunem.

3. Kpucrannuyeckuii TOJMyOJbHBIM COJNBBAT MO I. 1, KOTOPBIA OTIWYAETCA

IUarpaMMON PEHTI€HOBCKOH Mu(pakiUy HA TOPOIIKEe, COAeprKaleld TP WK OOJbIIe MUKOB,

BBIOPAHHBIX U3 TPYIIIbI, COCTOSIIECH U3:

Yroa
2-tera ©
4,859,
22,236,
18,838,
8,516,
25,643,
25,291,
21,859,
18411,
19.894 u
12,746
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+ 0.2 2-teTta.

4. Kpucramimueckuili TOJIyOJNbHBIM COJbBAT MO M. 1 XapakTepU3yHOLIUHCS
AMarpaMMoOl PEHTT€HOBCKOM Iu(pPakIMM Ha TMOPOLIKE, MO CYIIECTBY COOTBETCTBYIOIIEH
npusBeAeHHON Ha Pur. 8.

5. Kpucramnuueckuii TONyOJNbHBIM CONBBAT MO M. 1, KOTOPBIA OTIMYAETCS
TEPMOIPAaMMOM, TOJNy4YeHHOW MeTonoM nuddepeHInanbHOl CKaHUPYIOIEH KaJlopuMeTpUH
(ACK), umeromieit sumotepMmy mnpu Ttemieparype ot mnpumepHo 83°C mo mpumepno 87°C,
COOTBETCTBYIOILYI) COJIbBATY € TOJIY OJIOM.

6. Kpucramnmnyeckuil TONYyOJbHBIM CONBBAT NO M. 1, KOTOPBIM OTIMYAETCA
TEPMOTPAMMOM, TOJYYEHHOH MeTonaoM u(@epeHIHaNIbHON CKAaHUPYIOIEH KaJIOpUMETPHH
(ACK), wumeromeit sHaotepMmy npu Temnepatype npumepHo 84.7°C, COOTBETCTBYIOIIYIO
COJIbBATY C TOJIYOJIOM.

7.  Kpucrammudeckuil TOJYyOJbHBI COJBBAT NO M. 1, KOTOPBIM OTIMYAETCA
TEPMOTPAMMOM, MOJMy4eHHOH MeTonoM nuddepeHInaNIbHON CKaHUPYIOEH KaJOpHUMETPHUH, TIO
CYLIECTBY COOTBETCTBYIOLIEH NMpuBeAeHHON Ha Dur. 7.

8.  Kpucramnudeckuil TOIyOJIbHBIM COJMBBAT MO M. 1, KOTOPBI OTIMYAETCS
TEPMOTPAMMOM,  TOJIYyY€HHOH  METOAOM  TepMorpaBuMerpuueckoro anammsza (TTA),
xapaktepusytoleiics norepeil Beca okoso 10.5% mnpu temmneparype ot mpumepHo 26°C no
npumepHo 160°C.

9.  Kpucrajum4yeckuil TOJYyOJbHBIM COJBBAT MO 1. 1, KOTOPBIM OTIMYAETCA
TEPMOrPaMMOH, TOJY4YE€HHOM METOAOM TEePMOIPaBUMETPUYECKOrO aHajln3a, MO CYyIIEeCTBY
COOTBETCTBYIOLIEH NPUBENEHHON Ha Pur. 7.

10. Kpucrannuyeckuii TOJMyONbHBIM COJAbBBAT MO M. 1, XapakTepU3YIOIIUNUCA

napameTpaMy 3J€MEHTAPHON sTUE€NUKH, O CYIIECTBY COOTBETCTBYIOLIMMU ITPUBEAEHHBIM HIKE:

O6beM seiiku 1561.42 A3
Tun cummeTpuu siueiiku Tpuxknunnas
IIpocTpaHCTBEHHAsI TPyIINa CHMMETPUU P1
Pasmep siueiiki a 8.201 A
Pasmep stueiiku b 10.7031 A
PasMep sSTUelKH C 18.6462 A
Yron siueiiku o 75.6862°
Yron siuetiku 3 84.2126°
Yron siuenku y 80.592°
ITnotHOCTH (T/cM’) 1.497

I1. Kpucrannuyeckuii TOJMyOJBHBIM COJBBAT MO M. 1, XapakTepU3YHOLIUNUCS

napameTpaMy 3JI€MEHTAPHOU sTYE€UKH, MO CYIIECTBY COOTBETCTBYHOLIUMHU IPUBEAECHHBIM HIXKE:
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O6bem sueiiku 1561.42 A3
Tun cummeTpun A4enku Tpuxnunnas
IIpocTpaHCTBEHHAs TPy IIIa CHMMETPUH P1
Pasmep stueliki a 8.201 A
Pa3mep stueiiku b 10.7031 A
Pasmep siueliky ¢ 18.6462 A
Yron sueliku o 75.6862°
Yron stuetiku 3 84.2126°
Yron siaeiku y 80.592°
ITnorHOCTH (T/CM3) 1.497
R-daxTop 5.5%
CrpyxkTypHbIi pakTop -0.03

12. Kpucranauyecknii TOMyOJIbHBIN COIBBAT MO M. 1, OTIWYAIOIIUIACA HAIMUYUEM ABYX

Wi QOJIbLIE U3 CIEAYIOUINX XapaKTePUCTHK:
1) IMarpaMma peHTr€HOBCKOW An(paKIMK Ha MOPOLIKE, COAeprKallasi 0 MEHbLIEH Mepe

TpH 2-TeTa 3HAYECHUS, BBIOPAHHBIX U3 TPYIIIBL, COCTOSIIEH U3:

YroJa
2-tera ©
4,859,
22,236,
18,838,
8,516,
25,643,
25,291,
21,859,
18,411,
19,894 u
12,746

+ (0.2 2-tera,

11) IuarpaMma peHTIeHOBCKON Ar(paKIy Ha MOPOLIKE, IO CYIIECTBY COOTBETCTBYOIAS
auarpamMme peHTTeHOBCKOM Mupakiliy Ha MOPOIIKe, U300pakeHHOU Ha Dur. §;

ill) TepmorpamMma, TMONy4YeHHas MeTonoM auddepeHInanbHON — CKaHHPYOIIEH
kanopumerpun (JICK), umeromas sHmorepMmy npu Ttemmeparype ot mnpumepro 83°C nmo
npumepHo 87°C;

iv) TepMmorpamMma, TOJyY€HHass MeTroaoM nudQepeHInaabHOH  CKaHUPYIOIIeH
KaJIOPUMETPHH, TIO CYLIECTBY COOTBETCTBYIOIIAs U300paskeHHOM Ha Dur. 7; u

V) nuarpamma tepMmorpaBuMmerpuueckoro aHanmmuza (TI'A), mo cymecTBy aHajlOruvHas
nu3o0paxkeHHoi Ha ®ur. 7.

13. Kpucrannnyeckuil TOMyOJBHBIM CONBBAT MO M. 1, A€ MOJBHOE COOTHOLIEHUE

(S)-adokconanepa u Tonyona cocrasisier okoo 1:1.
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14. Kpucrannuyecknii TOMYOJBHBIH COABBAT MO M. 1, TA€  BBUIEISIOT
KPUCTAJUTHYECKUN TOJY OJTbHBIN CONbBAT (S)-adokconmaHepa.

15.  Kpucrannuueckuil TONyOJIbHBIN conbBat 1o 1. 1, rae no mensiueii mepe 90 Bec.%
(S)-adokconanepa mpeacraBisieT COOON KPUCTAUIMYECKYHO TOJYOJBHYIO COJIbBATHPOBAHHYIO
bopmy.

16.  Kpucramnuyeckui TOSyONbHBINA CONbBAT 1O 1. 1, rae no menblueii mepe 80 Bec.%
(S)-adokconanepa mpeAcTaBiseT COOON KPUCTAJUTMHYECKYHO) TOJYOJBHYIO COJbBATHPOBAHHYIO
bopmy.

17. Kpucrannuueckuil ToyoNnbHbIN conbBat 1o 1. 1, rae no mexnsiueii mepe 70 Bec.%
(S)-adokconanepa mpeactabiseT COOON KPUCTAUTMYECKYIO TOJYOJBHYIO COJbBATHPOBAHHYIO
bopmy.

18. Kpucrannuyeckuil TonyoNnbHbIN conbBat 1o 1. 1, rae no mensiueii mepe 60 Bec.%
(S)-adokconanepa mpeAcTaBiIseT COOOH KPUCTAJUTMYECKYHO TOJYOJBHYIO COJbBATHPOBAHHYIO
dbopmy.

19. [lectuunnanas 158) 15 MapasuTHLUAHAS KOMITO3ULINS, cozepramas
KPUCTAJUIMYECKUM TOJNYOJBHBIM COABBAT MO M. 1 W 1O MeHblIEM Mepe OAuH
CEJIbCKOXO3SIICTBEHHO WM (papMaleBTUYECKHU MPHEMIIEMbIiI HOCHTEIbh WM BCIIOMOTaTelIbHOEe
BEILIECTBO.

20. IlectunmaHass wWiM MOapasuTHLUUAHAs KOMIO3MLMS 1o 1. 19, coxepkamas
KPUCTAJUIMYECKUH TOJY OJIbHBIM COJIBBAT IO II. 1, rae yka3aHHbIA KPUCTAIIIMYECKUI TOJTY OJIbHBIN
COJIbBAT HAXOAUTCSI B CMECH C OIHON Wi OOJibIe pa3HbIMU MOJIMMOP(HBIMU (OPMaMHU W/HIH C
amopuoii popmoii (S)-adokcoanepa.

21. [lecTnuuaHas uaM napa3suTULUIHAS KOMIIO3ULIMA 110 1. 19, rie no MeHblue mepe
80%  (S)-adokcomaHepa  TpencTaBiasieT  COOOW  KPUCTAUIMYECKYK)  TOJYOJBbHYIO
COJIbBATUPOBAHHYIO POpMY.

22. [lectuuyaHas Wad mapasUTHLUUAHAS KOMIO3ULMSA 1o 1. 19, raoe xomMmosuums
COZIEP>KUT MO MeHbIlel Mepe 95 Bec.% KPUCTAIIMYECKOIro TOJNYOJbHOrO coibBaTa mo I. 1, u3
pacuera Ha oOmuii Bec (S)-apokcoaHepa B KOMITO3UIUH.

23. [lectuuuanas Wad mapasUTHLUUAHAS KOMMOO3ULMS MO M. 22, rae KOMMIO3ULIMS
COJZIEPKUT MO MeHbIlel Mepe 98 Bec.% KpUCTAIIMYECKOro TOJNYOJbHOrO coibBaTa mo m. 1, us
pacueta Ha oOuuii Bec (S)-adokconaHepa B KOMITOZUIUH.

24. Crioco0 monyyeHHs] KpPUCTAJUTMYECKOTrO TOJYOJBHOTO CoOJibBaTa Mo 1. 1,
BKJTIOYAOIINH KpucTaumm3anuio (S)-apokconaHepa 13 TONyo0Jia, HeOOs3aTeNIbHO B IPHUCY TCTBHUH
BTOpPOT'O PaCTBOPUTEIS.

25. Cnocob mo m. 24, BIrOYarOmui Kpuctaumm3anuio (S)-agokconanepa U3 cMecu
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TOJIyOJia U LIUKJIOTeKCaHa.

26. Cnocob6 mo m. 25, roe cMech TOJyoJjia M LIMKJIOTeKCaHa HWMEET COOTHOLICHHE
TOJIyOJIa K IUKJIOreKcaHy ot nmpumepHo 50:50 no mpumepno 99:1 (06/00).

27. Croco0 mo 1. 24, BKJIFOYAFO LIHH

a) mojy4yeHue pactBopa (S)-apokconaHepa B TOJyOJie, HEOOS3aTENIbHO B MPUCYTCTBHH
BTOPOT'O PACTBOPHTEJIS;

b) mony4eHune KPUCTAIIIMUECKOTO cojibBaTa (S)-adoKconaHepa U3 pacTBoOpa CO CTaHHU a),

C) BbIICNIEHHE KPUCTAJUTMYECKOTO TOJYOJILHOTO CojibBaTa (S)-adokconmanepa.

28.  Cmocob mo m. 27, rne pactBop (S)-adokconaHepa B TONyoJie, HEOOS3aTEIbLHO B
NPUCYTCTBHH BTOPOTO PACTBOPHUTENS, NOJIYYalOT TnyTeM oObeauHeHus TBepaoro (S)-
ajokcomnanepa u TOIyoJa, HeOO0sS3aTeIbHO B MPUCYTCTBUU BTOPOTO PACTBOPUTENIS, M HATPEBAHHUS

NIOJIy YeHHOH KOMOWHAIINH.

29.  Cmnocob mo m. 28, rie KOMOMHALIMIO HArpeBaroT 0 TEMIIEPaTypbl OT MPUMEPHO
50°C no npumepso 80°C.
30.  Cmocob mo m. 27, rae KpUCTaJUTHYEeCKHi TOMyONIbHBIN conbBaT (S)-adokconmanepa

HOJIYYarOT MOCPEACTBOM OXJIAJKACHUS PACTBOPA CO CTA/INH ).

31.  Cmnocob mo m. 30, rae pacTBOp CO CTAAMH &) OXJAKAAIOT 0 TEMIEPATypbl HIKE
npumepHo 20°C.
32. Crnioco6 no . 30, rae pacTBOp CO CTAAMM &) OXJAKAAIOT 10 TEMIEPaTypbl HIKE

npumepHo 15°C.
33,  Cmoco6 mo m. 30, rme pacTBOp CO CTaauU a) OXJAXKIAAIOT 1O TEMIIEPaTyphI

npumepHo 10°C.
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inventions in this international application, as follows:

1. claims: 1-26

processes for preparing enantiomerically enriched
isoxazoline compounds of formulae I or IA

2. claims: 27-38

chiral phase transfer catalysts of formula IIla

3. claims: 39-71

crystalline toluene solvate of (S)-afoxolaner
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