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OIIMCAHUE U30BPETEHUA
2420-562508EA/018
CHUHTE3 AHTUBAKTEPUAJIBHbIX AMUHOI'JINKO3UJIHBIX AHAJIOI'OB

IlepekpecTHAsI CCHLIKA HA POACTBEHHbIE 3aIBKH

[0001] Hacromas 3asBka UCHpalIMBaeT NPUOPUTET HAa OCHOBAHMM IPEIBAPUTEIBHOMN
3asiBku Ha marteHT CIIIA Ne 62/574544, nonmannoii 19 oktsadps 2017; comepskaHue KOTOPOM
BKJIIOYEHO B HACTOSLIYIO 3asiBKY BO BCEH IOJIHOTE NOCPEACTBOM CChUIKH.

Jexaapanys rocyiapCcTBeHHOIr0 HHTEpeca

[0002] Hacrosiimee u300peTeHHE peaNu30BaHO MPU TOCYIAPCTBEHHOW MOANEPIKKE W3
(denepanbHbIX (OHAOB YIPaBIECHUS NEPCHEKTHBHBIX OWOMEIUIIMHCKUX HCCIENOBAaHUH U
pa3paboTOK, KaHLEIIPHUH MOMOIIHUKA CEKpeTapsi MO BOMPOCAM TOTOBHOCTH M PEarHpOBaHUS,
KaHLENSIPUA CEeKpeTapsi, MUHHCTEPCTBA 3/PABOOXPAHEHUS MU COLMAIBHOrO OOECHeueHUs o
koHTpakty Ne HHSO0100201000046C. IIpaBUTEeNnbCTBO HMEET OIpeleeHHble IIpaBa Ha
HaCTosIIIee H300peTeHue.

00J1aCTh TEXHUKH

[0003] Hacrosimmee wu300peTeHre OTHOCUTCS K HOBBIM CrHOco0aM  TOJyYeHHSI
aHTI/I6aKTepI/IaJ'IbeIX AMHUHOTI'TIMKO3UIHBIX COGHHHGHHﬁ, a TAKIKE K pO,I[CTBeHHbIM
NPOMEKYTOYHBIM COCIUHEHUSM U KPHCTAIMUECKUM (OopMaM MPOMEXKYTOUHBIX COECTUHEHUH,
noaXoaAII UM OJIsd HpI/IMeHeHI/Iﬂ B TaAKUX cnoco6ax.

YpoBeHb TEXHHKH

[0004] B Hacrosimmee Bpemsi mo MeHbluell mepe 30% Bcex TrOCHUTAIU3UPOBAHHBIX
NAlMEeHTOB NOJYYalT OAWH WKW Oojiee KypCOB Tepanmuud aHTUOMOTUKAMH, U MMUJUIHOHBI
NOTEHLHAIBHO CMEpPTEeNbHbIX WH(pekunii OblIM BbUICUeHbL YKa3aHHblE (hapMalleBTHUECKHE
areHTbl CTaJd OAHMMH M3 CaMbIX HENPABWJIBHO TNPUMEHSEMBIX CpPEAu AOCTYIHBIX
NPaKTUKYIOIEMy Bpauy. TeM He MeHee, OJAHMM U3 pPe3yJbTaTOB LIUPOKOrO INPUMEHEHHUs
NPOTHBOMHUKPOOHBIX areHTOB CTAJIO MOSBJICHUE PE3UCTEHTHBIX K AHTUOMOTHKAM MATOT'€HOB, YTO,
B CBOKO Ou€pellb, MPUBEJO K BO3HUKHOBEHHUIO IMOCTOSTHHO BO3pAcTaroIlell MOTPeOHOCTH B HOBBIX
JIEKapPCTBEHHBIX CPEICTBAX.

[0005] Tlpm nepBOM HCHBITAHHUA NPOTHBOMUKPOOHOH AaKTHMBHOCTH HOBOTO areHTa
OOBIYHO OMPEAEISIIOT MPOQIIIE YYBCTBUTEIBHOCTH U YCTOWYHBOCTH. K cOkaneHuo, yKka3aHHBIN
CHEKTP AaKTUBHOCTH MOJKET BIIOCIEICTBHM HW3MEHHTbCS B 3HAUYMUTEIbHOW CTENEHH H3-32
NOSIBJIEHUST Y MUKPOOPTAHM3MOB MHOJKECTBA OPUTMHAJIBHBIX W3MEHEHHH, KOTOPBIE MO3BOJISIOT
UM BBDKHBATH B NMPUCYTCTBHH AHTHOMOTHUKOB. MEXaHW3M PE3UCTEHTHOCTH K JICKAPCTBEHHBIM
CpeACTBaM BapbUPYETCSI OT MHUKPOOPraHM3Ma K MHKPOOPTaHHM3MY M OT JIEKAPCTBEHHOTO
CPEICTBA K JIEKAPCTBEHHOMY CPEICTBY.

[0006] Ycunust mo pa3paboTke HOBBIX AMHHOTJIMKO3UAHBIX AHTUOMOTHUKOB, 00JIaIal0INX
AKTUBHOCTBIO B OTHOLIEHWHM  IPaM-OTPULATENbHBIX  OakTepuii C  JI€KapCTBEHHOMH
MyJbTUPE3UCTEHTHOCTBIO,  TNpPHUBENM K  aHajJoraM  CH3OMHUIMHA W HEOMHUIIMHA,
MOIU(ULUPOBAHHBIX O TONIOKeHUsIM 6’- U N-1. M3BecTHbIe HEKOTOpbIE CHOCOOBI CHHTE3a

ceneKTUBHON (pyHKIMoHanbHOCTH nonoskeHust 1-N. CenekTuBHY0 MOAM(DUKALUIO TMOJI0KEHUS



1-N 00OBbIMHO OCYIIECTBISIIOT B MHOT'OCTaJUIHON MpoLenype ¢ IPUMEHEHHUEM 3aIUTHBIX TPYIIIL.
Crnepsa nonoxenus: 1-N u 3”N aMMHOMIMKO3UAHOTO OCTOBA OJIOKHPYIOT MyTeM OOpa3OBaHHUS
KOMILJIEKCA MEPEXOAHOr0 METajlla C HOHOM JIBYXBAJEHTHOTO MeTayuia (OObIMHO IIMHKA, HUKEJIS,
Menu WM kobanpTa). 3aTeM Bce apyrue noyoxkeHus (6°- 2°- u 3-N) 3auInarT ¢ IpUMeHEHNEM
CTaHZIAPTHBIX A30T3AIMUTHBIX TPy (OObMMHO YKa3aHHbIE AMHHBI 3AIUIIAIOT B BUAE KapOaMaToB
win aueraroB). Ilocne 3amuTel nonoxeHuit 6’- 2°- u 3-N KOMIUIEKCHI TIEPEXOHOrO MeTajia
yOAIoT W nojoxeHue 1-N MoauuIMPYIOT € BBICOKOH CeNeKTHBHOCTHIO. Ilpu 3TOM
noJioKeHust 6’- 2°- u 3-N 0ObIYHO 3aIIMINEHBI, ¥ €IUHCTBEHHBIM OCTABIIMMCSI CBOOOIHBIM
aMUHOM $IBJIsieTCSl BTOPUUHBIN 37N aMuH, KOTOpBIH pearupyer MeiieHHee, ueM 1-N aMuH, B
TUMUYHBIX PEAKLUAX alUIMPOBAHUS WIIH aJIKHUJIUPOBAHMUSL.

[0007] Hamporus, cenexkTuBHas (QyHKIUMOHANM3aUMs moJoxkeHuss 6’-N  ocraercs
cepbesHoi mpodnemoii. Ilonoxkenne 6’-N  siBisieTcss HaubOojee PeaKMOHHOCTIOCOOHBIM
MOJIOXKEHWEM B MHOJKECTBE YCIIOBHUH peakIuil, W NpeAblAylIue CIIOoCOObl OCHOBBIBAINCH HA
YKa3aHHOW CPaBHUTEJBHO BBICOKOH PEAKIMOHHOW CHOCOOHOCTH Uit (PYHKIIMOHAIM3ALNH HIIH
3amutel 6’-N ammHa. TeM He MeHee, pasHHLA B PEAKLHOHHOH CIIOCOOHOCTH MEXKAY
noJjioxkerrneM 6’-N U IpyruMHU NOJIOKEHUMH (B YaCTHOCTH, 2 -, 3- 1 1-N) siBisieTcst HeOOIBIIOM.
B pesynmbrare mMOMBITKM HEMOCPEACTBEHHO (PYHKUMOHAJIM3HPOBATH MoyokeHHe 67 -N
OCJIOXKHSIIOTCS  00pa30BaHMEM HM30MEPHBIX MOOOYHBIX MPOAYKTOB U TOOOYHBIX IMPOAYKTOB
U30BITOYHOTO MPOTEKaHUs peakuuu (muyHKIMOHATU3UPOBAHHBIX WJH
TPU(PYHKIINOHATN3UPOBAHHBIX AMHHOTJIMKO3HIHBIX MPOU3BOAHBIX). OOpa3oBaHrMe MOOOYHBIX
INPOAYKTOB B OOJBINNX KOJMYECTBAX TPeOyeT OCYLIECTBIEHHsS NPOLEAYP OYMCTKH, KOTOPBIE
YBEJINYUBAIOT BPEMsI U CTOUMOCTb MIPOU3BOCTBA (PYHKIIMOHAIU3UPOBAHHBIX 10 TOJOKEHHUIO 6 -
N aMHHOIIMKO3UHBIX MPOU3BOHBIX, TAKUX Kak onucaHHble B nateHTtax CIIIA Ne 8383596, Ne
8822424; Ne 9266919, Ne 9688711; u nybmukaunu CIITA Ne 2012-0214759.

[0008] [nst yckopeHus: mporecca OOHapyKeHHus: U pa3pabOTKH JIEKAPCTBEHHBIX CPEICTB
HEOOXOIMMBI HOBBIE CIIOCOOBI CHHTE3a aMHHOTJIMKO3HIHBIX AaHTUOMOTHKOB Il OOeCTeUeHHs
MHOJKECTBA COEIUHEHUH, KOTOpble SIBJIIOTCS MOTEHIHMAJIbHBIMH HOBBIMHU JIEKApCTBEHHBIMU
CpeAcTBaMHU JUIsl JieueHHUsl OakTepuanbHbIXx wuHpekumuid. Hacrtosmee wu3zoOpereHne MOXKET
yIIOBJIETBOPUTh yKa3aHHbIE MOTPEOHOCTH M OOECHEeUUTh IOIMOJHUTENbHBIE COMYTCTBYIOIINE
NIPEeUMYILIEeCTBa.

Kparkoe onucanue u3ooperenus

[0009] Bkpatue, HacTosiiee M300pETEeHHE OTHOCUTCS K HOBBIM CIOCOOAM IMOJTyYeHHSI
aHTHOAKTePUATBHBIX  AMHHOTJIMKO3WIHBIX  COSNMHEHWH M HOBBIM  IPOMEXKYTOYHBIM
COCMHEHHUSIM W KPUCTAJUTHYECKUM (OpMaM HEKOTOPBIX MPOMEKYTOUHBIX COEIUHEHHI,
MIPUMEHSIEMbIM B HOBBIX CITOCO0AX.

[0010] B mHacrosimem W300peTEeHUH MPENJIOKEHbI CIOCOOBI TMONYyYEeHHUsST COCOUHEHHIM
dopmysbl (9), KOTOpbIE BKIIOYAIOT IUTA30MHLHH, KOTOPBIE SIBJISIFOTCS MAacIITaOHpPyeMbIMHU,
BOCIPOM3BOANMBIMU B TMPOMBIIIICHHOM Macmrtade W O0JagaroT XOPOLIMMH BBIXOJAMHU.
VYkazaHHbple CrnocoObl BKJIIOYAIOT  PEAKIUH, KOTOpPbIe MOIYT OOeCredYnBaTh HOBBIC

MPOMEKYTOUHBIC COCAUHECHUSA, ITOJTYHACMbIC B PE3YJIbTATC SKCIICPUMEHTOB U pa:spa60TK1/I HOBBIX



KoMOmHanmii yciaoBuii peakiuii. CriocoObl Takyke MOTYT BKIJIOUATh KPUCTAJUTU3ALUIO HEKOTOPBIX
MPOMEKYTOUHBIX CoeHHHeHHﬁ. KpI/ICTaJ'IJ'II/ISaL[I/IH YKa3aHHbIX KOHKPETHBIX MPOMEKYTOUYHBIX
COEAMHEHUIl HEOXKUIAHHO CHOCOOCTBYET YJIYYLIEHHIO OYUCTKM (HampuMmep, CHIDKEHHIO
COIepKaHUsl TpHUMecel) U MOXKET YIPOoLaTh OYHCTKY [0 CPAaBHEHHUIO C TPEAbIAYLIUMHU
crocobaMu OYUCTKH.

[0011] OmuH U3 acHeKTOB HACTOSINErO M300pEeTeHHsT OTHOCUTCS K CIOCO0Y MOy4eHUsI
coenuHeHus1 (popMyJibl (2), WM €ro COJIM, MM €ro COJbBATa, WJIM €ro YHAHTHOMEpA, WM €ro

auacTepeoMepa, BKIIoYaroieMy: (a) npuseneHue coenraenns popmyisi (1):
R?

i
» NH
HaN A 1

WIH €ro 5JHAHTUOMEpa, WM €ro JuacrtepeoMepa B  KOHTakT ¢ 1-{[(n-

HUTpoOeH3mn)okcH |[kapOoouun } -1 H-6ersorpuazonom (PNZ-Bt) ¢ mnonydeHneM COeOMHEHHSI

dbopmysl (2):

2),

WIHM €0 COJIM, WJIN €ro COJIbBATa, UM €ro YHAHTHOMEpA, MU €ro JuacTepeoMepa; Iae
=== MPENCTaBIsIeT COOOH OJUHAPHYIO CBSI3b MU JBOHHYIO CBSI3b; R' npencrasisier coboit H mn
C-C5 ankumn, R? npencrasisier codoit H umm C;-Cs ankui;, u R? npencrasisier codboi H umu Cy-
Cs; ankmn. B HEKOTOPBIX TakMX BapHAHTAX peATU3aLUN CTAauio (a) OCYINECTBISIOT B
NPUCYTCTBUH PACTBOPHUTENS], BIOPAHHOTO U3 TPYIIIBL, COCTOSINEH M3 AUXJIOpPMETaHa, METAHOJA
U uX KoMOMHaumu. B HeKoTOpbIX BapuaHTax peanusaumu PNZ-Bt npucyTcTByeT B KOJINYECTBE
ot npumepHo 1,0 1o 1,2 MOJSIpHOTO 3KBUBAJIEHTA B pacuere Ha coeauHeHue Gopmydsr (1), umm
€ro SHaHTHOMeEp, WJIH €ro JUacTepeomep.

[0012] B HekoTOpbIX BapHaHTax pealu3allid H3JIO)KEHHOTO BBILE WIN Jajee ===
NpeACTaBisieT COOOH ONMHAPHYIO CBSI3b WIJIM JABOHHYIO CBSI3b. B HEKOTOpBIX BapHaHTaxX
peanm3anuy U3JI0KEHHOTO BBILIE WM Jaliee === MNPEACTaBIsieT coOOM OAMHAPHYIO CBs3b. B
APYTUX BapHaHTaX peAN3alUi H3JIOKEHHOTO BBbIIIE WM Jajiee === NPeACTaBiIsieT coOoi
2

JBOVMHYIO CBsI3b. B HEKOTOpPBIX BApUAHTAX pEANTM3ALMMU U3JI0°KEHHOTO BBILIE WUJIU J1aliee R, R

3 o
wu R” npencrasnsitor coboit H.

[0013] dpyroii aciekT HACTOSIIEro N300pETEeHNsT OTHOCUTCS K CIIOCOOY, TOTOJIHUTEIBHO



4

BIodaromemy cramguio (b1) mm (b2): (b1), rme, ecnu R', R* u R® npencrasmsor coGoit H,
npuBeneHne coenuHeHus: Gopmysiel (2) B KOHTAKT C PEAreHToOM Uil BBEIOEHHUs Boc-3aIimThbl

MPUBOIUT K MOJYYSHHIO coearHeHust popmysl (3):

\/E\ MHEBoc

HoE T ow

OEH—{i::>__/0“ﬂ’H <070 0
O o

WIN €r0 COJIM, WJIM €r0 COJIbBATA, WM €ro YHAHTHOMEpA, WK €ro Juacrepeomepa; Hiiu
(b2), rne, ecan omuu win Gomee w3 R', R* wmm R® nesasucumo npencrasmsor co6oii C-Cs
ayKwi, criepsa ynaneHue ykazanHoro Ci-Cs ankuia, a 3aTeM MpHUBEAeHHe COSTUHEHUST POPMYIIbI
(2), wm ero couu, WK €ro COJIbBATA, WIIM €r0 SHAHTHOMEPA, HIIH ero JTHacTepeoMepa B KOHTAKT
C peareHTOM Uil BBeNeHHUs Boc-3aIiMThl MPUBOIUT K MOJYYEHHUIO coequHeHus Gopmyisl (3),
WM €0 COJIH, WJIHM €rO COJIbBATA, WM €r0 SHAHTHOMEpPA, UIIH ero quacrepeomMepa. B HEKOTOpBIX
TAKWX BapHAHTAX PEAM3aLlMU PEareHT AJIs BBeOeHUs Boc-3ammThl npencrasisier codboii Boc,O
win Boc-ONb. B Hekotopsix Bapuantax peanusauuu craguio (bl) wmm (b2) oCymecTBisiOT B
NPUCYTCTBUH KUCIOTHI JIbtonca. B HeKOTOpBIX Takux BapuaHTax peanusanun Kucnora JIbronca
npexncrasisier coboit Zn(OAc),, ZnCl, unn Zn(OPiv),. B HEKOTOpBIX BapHaHTax pealu3aluu
Kucnora JIpronca cogepkuT MOH MEAHM WIM MOH HHUKENs. B HEKOTOPBIX BapHaHTaxX pealu3alun
craguio (bl) mm (b2) oCyImecTBIAOT B MPUCYTCTBUM TPUITUIAMUHA. B HEKOTOPBIX BapHaHTax
peanuzauuu cranuio (bl) win (b2) oCyIIecTBISIOT B IPUCYTCTBHH METAHOJIA.

[0014] OpmuH U3 acmeKTOB HACTOSLIETO H300pPETeHHss OTHOCUTCS K  Crocoody,
JOTIONIHUTENIBHO BKIIFOYAIOLIEMy: (C) puBeaeHe coequHeHnst popmyaisl (3), WM €ro conu, Uin

OH

P~ NHBoc

H c

e

€Tr0 COJIbBaTa, WX €ro SHAHTUOMEPA, WK €0 A1UaCTCPpEOMEpPa, B KOHTAKT C

NOJIyueHHueM coerHeHust HOopMyibl (4):

4,

WM €ro COJIM, WM €ro COJIbBAaTa, WJIM €ro SHAaHTUOMeEpa, WM ero auacrepeomepa. B
HEKOTOPBIX TAaKUX BapHAHTaX peaTn3alH CTaguilo (C) OCYIIECTBISIOT B MPHUCYTCTBHH
AKTUBHUPYIOILIErO PeareHTa U peareHTa JIjisi 00pa3oBaHUs MENTHAHOHN CBSI3H. B HEKOTOPBIX TaKUX
BapHaHTaX peaJn3aliyl aKTUBHPYIOIUN peareHT mpencrasiser codoii HOBt. B HekoTopbIx

TAKUX BapUaHTax pecajnu3alun aKTI/IBI/IPYI-OH_II/Iﬁ pearcHT MNpUCyTCTBYET B KOJHUYCCTBE OT



OH
P~ NHBoc

npumepHo 0,05 no 1,0 MOIIpHOro S5KBUBAJEHTA B pacueTe Ha OH . B
HEKOTOPBIX BapHAHTAX peajM3alMM PEeareHT Il 0Opa3oBaHUs MENTUAHON CBS3H NMPEACTABISIET
coboii EDAC wumu PyBOP. B HEKOTOpBIX Takux BapUaHTaxX peANU3alMHd PEareHT Iuis

o0pa3oBaHusl TMENTUAHOW CBSI3U INPHUCYTCTBYeT B KosudectBe OT mnpumepHo 1,0 mo 1,4
OH

OMNHEDG

MOJIAPHOTO 3KBUBAJIEHTA B pacueTe Ha OH

[0015] B HexoTOpbIX BapHaHTaX peaM3aliH CTaAHIO (C) OCYLIECTBISIFOT B KHCIOTHBIX
yCIOBUAX. B HEKOTOPBIX TAKMX BapHAHTAX PEATM3ALUN KHCIOTHBIE YCJIOBHUS MPEACTABISIOT
coboii pH or mpumepro 4 1o 7. B HEKOTOPBIX TakMX BapHAHTAX PEATH3ALMU KHUCIOTHBIE
yCIIOBHS MPEACTABISIOT coboit pH npumepHo 5.

[0016] OpmmH W3 acmeKTOB HACTOSIIEr0 W300pPEeTeHHss OTHOCUTCS K  Crocody,
JOTIOJIHUTEBHO BKJIIOYAIOIIEMY IMONYYEHHE KPUCTAJUTUYECKOH (HOPMbI COSTUHEHUsT (POPMYIIbI
(4), wu ero coyu, WM €ro COJNIbBATAa, WJIM €r0 SHAHTHOMepa, WIM ero auacrepeomepa. B
HEKOTOPBIX BAPHAHTAX PEATHM3ALUHU CIIOCOO TOMOJHUTENBHO BKIFOYAET BBIACICHHE COSIHHEHHS
(dbopmyibl (4), WK €ro COJIH, WK €0 COJIbBATAa, WM €r0 YHAHTHOMEPA, WIH €ro JHacTepeoMepa.

[0017] Hpyroii acieKT HACTOSIIEr0 N300pETEeHNsT OTHOCUTCS K CIIOCO0Y, TOMOIHUTETHHO
BKirovaroemy: (d) mpuBenenue coenuHeHus Gopmysibl (4), WK €ro COJU, WIH €ro CONbBATa,
WIN €ro SHaHTHOMEpa, WJIM €ro AMacTepeoMepa B KOHTAKT C PeareHToM s BBeaeHus Boc-

3alLUTHI C NOJydeHUeM coeiuHeHus popmysl (5):

~~__NHBoc
H b OH
%N—@J g 070 |
o]
BocHMN

4,

WM €r0 COJIM, WIN €rO COJIbBAaTa, WM €ro >HaHTHOMEpa, WM ero auacrepeomepa. B
HEKOTOPBIX TAKHX BAPHAHTAX PEajM3allMyd PEarceHT Uil BBENEHHs Boc-3alIuThl MpencTaBIisieT
coboii Boc,O. B HEKoTOpBIX BapraHTax peanu3aniuu ctaarto (d) OCymecTBISIOT B MPUCYTCTBUU
cnupTa. B HEKOTOPBIX TAaKUX BapHUaHTax peasM3allyl CIHPT NpeAcTaBisieT codoil meranon. B
HEKOTOPBIX BapHaHTaX peanu3anuu ctanuio (d) OCyIIecTBISIIOT MpH TeMmIepaTrype BIUIOTH 10
npumepHo 60°C.

[0018] OmmH #3 acmeKkTOB HACTOSINETO M300peTeHHst OTHOCHUTCS K  Crocody,
JOTIONTHUTEBHO BKIIKOYAOLIEMY: (€) MpuBeneHe coequHeHnst popmyinl (5), WM €ro CoNu, HIn
€ro cosibBaTa, WM €ro SHAHTUOMEpa, WM ero AuacTepeoMepa B KOHTAKT C PEAreHTOM Ui

cHsitust PNZ-3a1muTsel ¢ nmojydeHuem coennHeHust Gopmysl (6):



(6),

WJIN €rO COJIM, WJIM €ro COJIbBATa, WJIM €ro SHaHTHOMEpa, WM ero auacrepeomepa. B
HEKOTOPBIX TAKUX BAPHAHTAX pPEAJM3ALUN peareHT i CHATUs PNZ-3amuThl MpencTaBiiseT
co0O¥ TUTHOHUT HATPUSI.

[0019] dpyroii aceKT HACTOSIIEr0 U300PETEHUST OTHOCUTCS K CIIOCO0Y, TOMOJHUTETBHO
BKJIFOYAIOLIIEMY MOJYYeHUE KPUCTALUTHIECKOH popmbl coennnenust Gopmyibl (6), Wil €ro Couy,
WINA €ro COJIbBATa, WIH €ro HaHTHOMEpA, WIH ero aAuactepeoMepa. B HEKOTOPBIX BapuaHTax
peanu3anyy Crocod AOMOJHUTEIBHO BKIIIOYAET BBIACICHHE COeNUHEHHs (OpMyJIbI (6), UIIH €ro
COJIM, WJI €T0 COJIbBATA, WIIM €r0 SHAHTUOMEPA, WIIH €0 JuacTepeomepa.

[0020] B HekOTOpBIX BapHaHTaX pean3aluu Crnocod HomosHuTeNbHO BKIO4aeT (f)

NpUBEACHNE COeTnHEHMs HOpMYIIBI (0), MM €ro COJIH, WIN €0 COJIbBATA, WIN €ro SHAHTHOMEpA,

G N
WM ero JuacTepeoMepa B KOHTakT ¢ HO™ ™~ , rie LG' mpencrasisier coGoil yXomsmyo

rpyImiy, ¢ moJiydeHueM coequHeHus Gpopmysi (7):

MHEBoc
OH (7N,
WIK €ro COJIM, WJIK €ro COJibBaTa, WM ero SHaHTHOMepa, WM ero auacrepeomepa. B

HEKOTOPBIX TAKHX BAapUAHTAX peaM3allui YXOHsILIasl rpymma Mpeacrasisier codoit ion-. B

LG’
HEKOTOpbIX BaphaHTax peanusatuu HO™ ™

MPUCYTCTBYET B KOJUYECTBE OT NpuMepHO 1,0
no 1,5 MonmsipHOTO SKBHBajJieHTa B pacuere Ha coenuHeHne ¢opmyibl (6). B HekoTOphIX
BapHaHTax peajnm3anuu ctaguio (f) OCyIECTBISIOT B MO CYINECTBY O€3BOIHBIX YCIOBUSIX. B
HEKOTOPBIX BapHaHTAax peanusanuu ctaauio (f) OCylIecTBISIIOT B MPUCYTCTBUU PACTBOPUTEIS,
BBIOPAaHHOTO W3 TPYMIBL, COCTOSALIEH W3 AaLeTOHWTPUJIA, aleTOHa M WX KoMOmHaumu. B
HEKOTOPBIX BapuaHTax peanm3anuu craguio (f) ocymecrsisitor B mpucyrcteun NaHCOs. B
HEKOTOPBIX BapHaHTax peanuzauuu craauto (f) ocymecTBisstoT mpu Temmneparype OT NPUMEPHO

30°C mo 40°C. B HekoTopbIx BapuaHTax peanusauuu craaus (f) DOMONHUTENHPHO BKIFOYAET

noOaBJieHHe K peakuoHHON cMmecH 1,4-nnazadbunukio[2.2.2]Jokrana (DABCO).



[0021] OmmH U3 acmeKTOB HACTOSIIET0 W300pPEeTeHHss OTHOCUTCS K  Crocody,
JOTIONIHUTENBHO BKJIIOYAIOIIEMY IMOJNyYeHHE KPHCTAJUTNYEeCKOH (HOPMbI COeTUHEHUsT (OPMYIIbI
(7), wnmu ero coyiu, WK €ro COJbBAaTa, WIH €r0 YHAHTUOMEPA, WK ero nuacrepeomepa. Jpyroi
aCTeKT HACTOALIEr0 H300pETeHUs OTHOCUTCA K CHocoOy, IOMOJHUTENBHO BKIFOUYAOLIEMY
BbIJIeJIeHUe coelnHeHNst popMybl (7), MU €ro COJH, UM €ro COJIbBATA, WM €r0 SHAHTHOMEDA,
WIN €ro JuacTepeoMepa.

[0022] Apyroii aciekT HacToAIIEero H300PETeHNsT OTHOCUTCS K CIIOCO0Y, JOMOJTHUTEIBHO
BKJIFOUArOLeMy: (g) npuseneHue coenuHeHust Gopmyiibl (7), WM €ro COJIH, WM €ro COJIbBATa,
WIN €r0 SHAHTHOMEPA, WIH €ro JuacTepeoMepa B KOHTAKT C PeareHTOM JUIst CHATHsT Boc-3amuTsl
C TmoyTyueHneM coenuHenus: popmysl (8):

NH,

H H
Ho~ NS0 0.

HzN~

8,

WIN €ro COJIM, WM €ro COJNbBaTa, WM €ro 3HaHTHOMEpa, HIJIM €ro auacrepeoMepa. B
HEKOTOPBIX BAPHAHTAX PEAN3alliH CTaauH (g) peareHT sl CHATUA Boc-3aIuThl npencraBiseT
coboii T®K, uyro mpusogut k mnoayueHuto TOPK comm coemmuenust popmyner (8), mim ero
COJIbBATA, WJIM €r0 SHAHTHOMEPA, WIN ero AuacrepeoMepa. B HEKOTOPBIX BapUaHTaX peatn3aliuu
croco0 IOMONHUTENBHO BKIO4aeT yaanenne TPK conu ¢ nmonyueHneM coeauHeHus: GopMyibl
(8), mnu ero conpBaTa, WK €ro SHAHTHOMEPA, WU €r0 JHacTepeoMepa.

[0023] OpmuH #3 acmeKkTOB HACTOSINEro M300peTeHHss OTHOCUTCS K  Crocoly,
JOTOJIHUTEBHO BKIOUaromemy: (h) ocymecTBieHHe OOpa3oBaHUS COJNUM C KHUCIOTOH C
MIOJIYYEHUEM COJIA COSAMHEHUsT (GopMyItbl (8), WM €ro COoNbBaTa, UK €ro YHAHTHOMEPA, HITH €T
auactepeoMepa. B HEKOTOpBIX BapHWaHTaxX peanu3aluu Kuciora Ha craauu (h) mpencraBiser

co0OM CEpPHYIO KHUCIIOTY, YTO MPHUBOAMT K MOJYYEHHIO CYJIb()ATHON CONU COSTUHEHUsT (HOPMYJIBI

9):
NH, . OH
HO™ ™~ o o NH
oH |
H;N” ™~""NH
e)\]/\/Nsz
CH 0 x HaSO4 (9),
HJIK €ro COJibBaTa, UJINM €ro SHAHTUOMEPA, UK €ro JuacrepeomMepa, rac X COCTaBIACT OT
1 mo 5.

[0024] B HekOTOpBIX BapHaHTaX peaM3aliH JFOOOr0 U3JI0KEHHOTO BBIIIE WA Jajiee
CTepeoxuMusi y atoMoB yriepona 1, 3, 4, 5, 6, 17, 2°, 17, 2”7, 37 u 4” B ¢dopmynax (1)-(3)

ykazaHa, kak B (opmyne (X), rme -« 00O3HAYaET MECTO MPHUKPEIUIEHHs K BOXOPOAY HIIU



¢dparmeHnTy:

] O,@,_
N 31N

[0025] B HekOTOpBIX BapHaHTaX peanu3aiiu JO0ro U3J0KEHHOTO BhIlIe Win aajee the

X).

CTepeoxXuMusi y aTromMoB yruepona 1, 3,4, 5,6, 1°,2°, 17,27, 37, 4 u 1-z B popmynax (4)-(9)
ykazana, kak B (opmyine (Y), rme «~ 000O3HAYaET MECTO MPHUKPEIUIEHHS K BOIOPOAY HIIH

¢dparmeHTy:

Y).

[0026] OnuH U3 acmeKTOB HACTOSIIEro M300pPETEHUs] OTHOCUTCS K CIOCO0Y MOJTyUeHHs

coennHeHus1 popmysl (5):

4,

Hjn €ro COJiu, ujiaru €ro cCoJibBaTra, HWJIN €ro S5HAHTHUOMEpA, WM €0 AUacCTEpeOMEpPa,

BKJTIOHAKOIIeMy: (a) mpuBeneHue coequHeHus popmyisi (4):

COR

WM €ro COJM, WU €ro CONbBaTa, WIM €ro SHAHTHOMEpAa, WU €ro auacrepeoMepa B
KOHTAaKT C PeareHTOM JJisi BBeleHusi Boc-3ammuThl rae === MNpeacTaBisieT cOoOOW OIMHAPHYIO
CBSI3b WJIM JIBOMHYIO CBsi3b. B HEKOTOPBIX BapHaHTaxX pear3aluu coenuHeHue (Gopmysl (4),

HJjin €ro COJib, UJi €ro COJIbBAT, UJIK €0 SHAHTUOMED, WJIN €0 JUACTEPEOMED MOIYyHAOT IyTEM



npuBeneHus coenquHenus popmyisi (3):

BocHMN (3)

WM €ro COJiM, WU €ro COJIbBAaTa, WIM €ro SHAHTHOMEpa, WU ero auacrepeoMepa B
OH
07
KOHTAaKT C OH

MNHEBoc

[0027] B npyrux BapuaHTax peaju3aluy coenuHeHune GopmyJsl (3), WM €ro Coib, WU
€ro COJIbBAT, WJIM €r0 SHAHTHOMED, MIIM ero auacrepeomep nonydaroT nytem (bl) mpusenenus

coennHeHUs popmyiel (2a):

WIN €ro COJIM, WJHM €ro COJNbBaTa, MM €ro HaHTHOMEpa, WJIM €ro JuacTepeoMepa B
KOHTaKT C peareHToM s BBeaeHuss Boc-3ammrel, unn (b2) ymanenus C;-C; ankuna B

coennHeHUH Gopmyisl (2):

2,

WIIH €O COJIH, HIIH €TI0 CONbBATE, WM er0 SHAHTHOMEpE, MM ero auacrepeomepe; rae R'
npencrasisier coboit H wimm Ci-Cs amkun, R? npenctasisier coboit H wimm Ci-Cs ankwi;, u R?
npenctassier coboit H wimm C1-Cs anmkun, u rne oguH uin dojee u3 Rl, R? uu R® nesaBucumo
npeactaBisiroT codoit Ci-Cs ajKuir, ¢ MocaenyoIuM NpruBeIeHNEM coennHeHnst popmyinl (2) B
KOHTAKT C PEareHTOM JUIsl BBeieHHs Boc-3auuThL.

[0028] B HEKOTOPBIX BapHaHTaX peajM3alud coeauHeHue (Gopmyiel (2), WM €ro Cob,
WIN €r0 COJIbBAT, MJIM €r0 SHAHTHOMEp, WM €r0 AMACTEPEOMeEp IMONYHAr0T MyTeM NMPUBEICHUS

coennuaeHus popmysl (1):
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WIA €ro DSHAaHTHOMepa, WIM €ero jauacrepeoMepa B KOHTakT ¢ 1-{[(n-
HUTpOOeH3mN)okcH [kapOonmun § -1 H-Gerzorpuazonom  (PNZ-Bt). B HekoTOpbIX BapHaHTax
peanu3anuM peareHT Uil BBeneHus: Boc-3amutel Ha craanu (a), (bl) wnmm (b2) mpencrasnsier
coboti Boc,O. B HexoTopbIx BapuaHTax peanuzauuu craamo (a), (bl) mm (b2) ocymecTtsistor B
NPUCYTCTBUH CITUPTA. B HEKOTOPBIX TaKMX BapUAHTAX pPEAU3alMH CIHPT MPEACTaBIsIET COOOH
MeTaHoJ. B HekoTopbIX BapuaHTax peanusanuu cranuio (a), (bl) wmm (b2) ocymecTBIsIOT npH
TeMIlepaType BILIOTh 10 npumepHo 60°C.

[0029] OnuH U3 acmeKTOB HACTOSIIEro M300pPETEHUs] OTHOCUTCS K CIOCO0Y MOJTyUeHHsI

coennnaeHus popmysl (7):

_NHBoc
HO ~"~""0""0 ;

BocHN™ — NH

Q)\]/\/ NHEBoc

OH (N,

WIN €ro COJH, WJIM €ro COJNbBAaTa, WM €r0 DHAHTHOMEpa, WM €ro JUacTepeoMepa,
BKovaromemy: (f) npusenenue coenuuenus GopmyJsl (6),

MHBoc

HJin €ro COJIM, WKW €ro COJibBaTa, WJIKM €ro SHAHTHOMEpA, UKW €ro AUacCTEpeoMEpa B

La?

1 o
KOHTAaKT C HO™ ™~ , rne LG mpencraBmsier coOOil yXOmALIyl TPyMIy, U TAe ===
npeacTaBisier coO00i OMUHAPHYIO CBSI3b MJIM ABOWHYIO CBSI3b. B HEKOTOPBIX TaKUX BapHUaHTax

peanu3aluy yXOasinasi Tpymma npeacTaBisieT co0oi HWoa-. B HEKOTOPBIX BapHaHTaX pean3aluu

1
IMPUCYTCTBYET B KOJUYECTBE OT npuMepHO 1,0 1o 1.5 MonsApHOro 3kBUBaJIEeHTa B

pacuere Ha coemuHeHue (Gopmyisl (6). B HexkoTophix BapuaHTax peanmm3anuu craguio (f)
OCYIIECTBJISIIOT B IO CYIIECTBY OE3BOAHBIX YCJIOBHSX. B HEKOTOPBIX BapHUaHTaX peaH3aliu

craguio (f) OCyIECTBISAIOT B MPUCYTCTBUU PACTBOPUTEINS, BBIOPAHHOTO M3 I'PYIIIbL, COCTOSLIEH
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U3 allETOHUTPUIIA, AL[ETOHA U UX KOMOWHAIMH. B HEKOTOpBIX BapuaHTax peanu3anuu craguio (f)
ocymectBisitoT B npucyrctBuu NaHCOs;. B Hekoropeix Bapmantax peanuszauuu craauio (f)
OCYLIECTBJISIIOT Tpu Temneparype oT npumepHo 30°C mo 40°C. B HEKOTOpBIX BapUaHTax
peanuzauuu craaus (f) DOMOTHUTENBHO BKIIOUaeT noOaBjieHWE K PeakUuoHHON cmecu 1,4-
nuazabuimkio[2.2.2]okrana (DABCO).

[0030] [dpyroii acmekT HACTOSILEro HM300peTeHHss OTHOCUTCS K Croco0y, B KOTOPOM

coenrHeHue Gopmyiibl (6), WM €ro CoJib, WK €ro COJbBAT, WIH €r0 SHAHTHOMEp, WU €ro

auacTepeoMep Moyy4qaroT MyTeM NPUBEACHUs: coeauHeHust popmyier (5):
OH

WM €ro COJM, WU €ro COJbBAaTa, WIM €ro SHAHTHOMEpa, WU ero AuacrepeoMepa B
KOHTAKT C peareHToM 1isi CHATUS PNZ-3a10uThL

[0031] OnuH W3 acmeKkTOB HACTOSIIErOo H300pPETeHHs OTHOCUTCS K COEOUHEHHIO

bopmysl (4):
OH

MHBoc
QZN.QJ\.H/ 0”0 0 NH
0 oH !
BocHN MH
o NHBoc
H ),

WK €ro COJIM, WM €ro COJIbBATy, WJIM €ro SHAHTHOMEPY, WM ero auacrepeomepy. B
HEKOTOPBIX TAaKUX BapUAHTAX peaju3anuu coenuHeHue (opmynbl (4) mpencraBisieT CoOOM

coenuHeHue GopMyJIbL:

NHBoc o QH
OEN—@——/ hil 07 M0y~ L0 “NH
o) U o |
BocHNY N

o

H
NHBoc

on (4a),

WJIN €T0 COJIb, UJTH €r0 COJbBAT.

[0032] [lpyroii acmekT HACTOSIIEro H300peTEeHUs] OTHOCUTCS K KPHCTAJLTHYECKOMY
mpem-0ytun-((2S,3R)-2-(((1R,2S,35.,4R,6S)-6-((mpem-6yTokcukapOon)aMmuHo)-4-((S)-4-
((mpem-6yTokcukapOOHNUIT)aMUHO)-2-ruapokcuOyTaHamMuao)-3-(((2R,3R 4R ,5R)-3,5-
ITUTUAPOKCHU-S5-MeTUI-4-(MeTraMuHo JreTparuapo-2H-nupan-2-un)oxen)-2-
TUJIPOKCHIIMKJIOT€KCHIT)OKCH )-6-(((((4-HUTPOOESH3IIT)OKCH )KapOOHIIT ) aAMIHO )METHI)- 3,4~

nurunapo-2H-nupan-3-um)kapbamary ¢popmyiibl (4a) UM €ro CONbBATY.
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[0033] OnuH U3 acmeKTOB HACTOSIIEro M300pPETEHUs] OTHOCUTCS K CIOCO0Y IMONTyUeHHs
KPUCTAJUTMYECKOTO mpem-oyTn-((2S,3R)-2-(((1R,2S,3S,4R,6S)-6-((mpem-
OyTokcukapOoHMIT)aMUHO)-4-((S)-4-((mpem-6yToKCUKapOOHIIT )aMUHO)-2-
runpokcuOyranamuno)-3-(((2R,3R,4R,5R)-3,5-qurunpokcu- 5-metuin-4-
(MeTunamuHO)TeTparnpo-2H-nupan-2-ui)okcn)-2-ruipOKCULIMKIOreKCHT)okeH )-6-(((((4-
HUTPOOEH3MIT)OKCH )KapOOHMIT)aMUHO )MeTHI)- 3,4- nuruapo-2H-nupan-3-un)kapbamara
(dbopmyJibl (4a) WK €ro CONMbBATA, BKIFOYAIOIIEMY:

(a) obOpaborky coemnuHeHuss (opmynbl (4a), WIM €ro COJHM, WIM €ro CoJibBaTa
ALIETOHUTPHJIOM C TIOJTy4Y€HHEM PacTBOPA;

(b) HarpeBaHue pacTBOpa co cTamuu (a);

(¢) nobaBiieHre BOABI K HATPETOMY pacTBOpyY co ctanuu (b),

(d) oxnaxxneHue pacTBopa co cranu (c),

(e) BHeceHme B pacTBOp co cTaanu (d) 3aTpaBOYHOTO KPUCTAILIA, U

(f) BbImeneHuWe MOMYYEHHBIX TBEPAbIX BEIIECTB C MOJYYEHHEM KPHUCTAJUIUYECKOrO
coenuHeHus1 GopMyJibl (4a) WK €ro CONIbBATA.

[0034] [lpyroii acmekT HACTOSIIEro H300pEeTEeHUs] OTHOCUTCS K KPHCTAJLTHYECKOMY
mpem-0ytun-((2R,3R,4R,5R)-2-(((1S,25,3R.4S,6R)-3-(((2S,3R)-6-(amuHomeTw)-3-((mpem-
OyTokcukapOoHMIT)aMuHO)-3,4-nuruapo-2H-nupan-2-un)oxcn)-4-((mpem-
OyTokcukapOoHMIT)aMUHO)-6-((S)-4-((mpem-0yToKCKapOOHIIT)aMUHO)-2-
TUAPOKCUOYTaHAMHIIO)-2-THAPOKCULIMKIOT€KCHIT)OKCH)-3,5- ANTUAPOKCH- 5-METUIITETPAr U IPO-
2H-nupan-4-mn)(merun)kapdamaty GpopmyJsl (6a) UM €ro CONbBaTY.

[0035] OnuH U3 acmeKkToB HACTOSIIEro M300PETEHUs] OTHOCUTCS K CIOCOOY MONyUYeHHs
KPUCTAJUINYECKOIO mpem-0ytun-((2R,3R,4R,5R)-2-(((1S,25,3R,4S,6R)-3-(((2S,3R)-6-
(amuHOMeTHN)-3-((Mpem-0yToKCUKapOOHMIT )aMIHO)- 3,4- muruapo-2H-nmupaH-2-1)okcn )-4-
((mpem-GytokcukapOoHuI)aMuHO)-6-((S)-4-((mpem-OyTokCUKapOOHIIT ) aMUHO)-2-
THIPOKCUOYTaHAMUIO)-2-THAPOKCULIMKIOT€KCHIT)OKCH)-3,5- TUTHAPOKCH-S-METUIITETPArHIPO-
2H-nupan-4-wmn)(metmn)kapbamata Gopmyibl (6a) MK €ro COMbBaTa, BKIIOYAKOIIEMY

(a) obOpabotky coenuHeHust ¢Gopmysbl (6), WIM €ro COJNM, WM €ro CoJibBaTa
usonponuianeratom (IPAc) ¢ monydernem pacTBopa,

(b) nobapneHue BOIBI K PpACTBOPY CO CTAIUU (2) C MOJTyYEHUEM CMECH,

(¢) nobasnenue quxJjaopMeTaHa Kk cMecu co ctanui (b) ¢ mojy4eHneM cMecH;,

(d) BHECeHHE B cMeCh CO cTaanH (C) 3aTPAaBOYHOTO KPHUCTAJLIA,

(e) BbIgeNneHHE TMOJYYEHHBIX TBEPIBbIX BEIIECTB C MOJYYSHHUEM KPUCTAJUIUHYECKOrO
coenuHeHus1 GopMyJibl (6a) WK €ro COJIbBATA.

B HekoTOpBIX TakuMxX BapuaHTax peanu3anuu ctaguio (d) OCYIECTBISIOT NMPU HUZKOU
TeMIepaType.

[0036] Apyroii aceKT HAcTOSIIEro M300peTeHHs OTHOCUTCS K COCOUHEHUIO (POPMYJIbI

N
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NHBoc o OH
GG e K
HO™ ™~ 07 0. 0 NBoc
Iou i
NH

O)\l/\/NHBoﬁ

OH

BocHM

?

WIN €ro COJIM, WJIHM €ro COJNbBATy, WM €ro SHAHTHOMEpY, WM ero auacrepeoMepy. B
HEKOTOPBIX TaKUX BapUaHTaX peajqu3auuu coenuHeHue (opmyibl (7) mpexacrtaBiseT coOoi

coenuHeHne GOpMyJIbI:

OH
NHBoc P
L ST

HO ™o YO A L0 "NBoc

09k
BocHN™ “'NH

0;& _~_NHBoc
oH (7a),

WJTH €0 COJIb, UJIU €r0 COJIbBAT.

[0037] OnuH U3 acreKTOB HACTOSIIErO M300PETEHUs] OTHOCHUTCS K KPHCTAJLTHUECKOMY
mpem-06ytin-((2R,3R,4R,5R)-2-(((1S,25,3R,4S,6R )-4-((mpem-0yTOKCUKapOOHUIT)aMHHO )-6-
((S)-4-((mpem-0yTokcukapOOHMIT)aMIHO)-2-rHApoKcnOyTaHaMuo)-3-(((2S,3R)-3-((mpem-
OyTOKCHKapOOHMIT)aMUHO)-6-(((2-ruAPOKCHITIIT ) aMUHO )MeTHN)- 3,4- muruapo-2H-nupan-2-
WUT)OKCH)-2-TUAPOKCHLIMKIIOT€KCHIT)OKCH )-3,5- TUruApOKCH-S-MeTunrerparuapo-2H-nmupan-4-
wi)(metrn)kapbamaty Gopmyisl (7a) WK €ro COIbBATY.

[0038] [pyroii acmekT HACTOSILIETO M300peTEeHUsT OTHOCUTCS K CIIOCOOYy MOJy4YeHUs
KPUCTAJUIMYECKOIO mpem-0ytun-((2R,3R,4R,5R)-2-(((1S,2S,3R,4S,6R)-4-((mpem-
OyTokcukapOOHMIT)aMUHO)-6-((S)-4-((mpem-6yToKCHKapOOHII )aMUHO)-2-
ruapokcudytanamuno)-3-(((2S,3R)-3-((mpem-O6yTokcukapOoHMI )aMuHO)-6-(((2-
THIPOKCUITHI)aMHHO )MeTH)-3,4- nurunpo-2H-nupan-2-uin)okcu)-2-
TUIPOKCUIIMKIIOT€KCHIT)OKCH )-3,5- TUTHAPOKCH-5-MeTunTeTparuapo-2H-nupan-4-
wi)(metui)kapdbamaTta GopmMyJibl (7a) UK €ro COJIbBATA, BKIFOYAIOIIEMY

(a) obpaborky coemunenuss Gopmynbl (7a), WU €ro COJHM, WK €ro CoJibBaTa
usonponuianeratom (IPAc) ¢ monyueHuem pacTBopa,

(b) nobapneHue alleTOHUTPUIIA K PACTBOPY CO CTaaUU (a) C MOJTyYSHHEM CMECH,

(c) BHeceHue B cMech co ctaauu (b) 3aTpaBOYHOTO KPHUCTAJIIA,

(d) BblmeneHHE TMOJNYYEHHBIX TBEPAbIX BEINECTB C MOJYYSHHEM KPUCTAJUIUYECKOrO
coenuHeHus popmyJibl (7a) WK €ro CobBaTa.

[0039] [leramum Hacrosimero u300peTEeHUs] TPENCTaBIEHbl B TPUJIATAEMOM HIDKE
OMUCaHUM. XOTsl CHOCOOBI M MaTepualibl, MOAOOHbIE WJIM SKBHUBAJIEHTHBIE OIHCAHHBIM B
HACTOSIIIEM HM300pPETEeHUH, MOXKHO MPUMEHSTh NMPU peajn3aluil Ha MPAKTHKE WIH HUCIbITAHUU
HACTOSIIIEro M300peTeHus], ajiee OMUCAHbI MIUTFOCTPATUBHBIE CIOCOObI M MaTepuaibl. Jpyrue
OTJINYMUTENIbHbIE TMPH3HAKH, OOBEKThl W TMPEHMYLIeCTBA HACTOSINEro H300peTeHus OyayT
OYEeBHIHbI M3 OINUCAHUS U NYHKTOB (OpMysbl H300pereHus. B onmcaHnM M MyHKTax

npusaraeMoit Gopmysiel n300peTeHus: GopMbl €IUHCTBEHHOTO YUCHIA TAK)KE BKIIOYAIOT (POPMBI
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MHOXECTBEHHOT'O YMCJIA, €CJIU B KOHTEKCTE SIBHO HE yKa3aHo mHoe. Ecnu He yka3aHO MHOe, BCe
TCXHHUYCCKHUE U Hay‘{HbIe TepMI/IHbI, HpI/IMeHﬂeMbIe B HaCTOAIICM OIIMCAHHUH, HUMCHKOT TO XKC
3HAYUCHUCE, KOTOpOC O6bILIHO IIOHUMAKOT CIICHUAJIUCTHI B O6.]'IaCTI/I TCXHHUKHU, K KOTOpOﬁ OTHOCUTCA
Hacrosimee u3oOpereHne. Bce mareHThl M nyOnMKauLWM, NPOLUTHPOBAHHBIE B HACTOSLIEM
OMNMCAHUH, BKJIIOUEHbI B HACTOSIIEE OMUCAHUE BO BCEH MOJIHOTE MOCPEACTBOM CCBUIKH.

[0040] Kaxxnpiii 13 BapUaHTOB peaH3alLllH, OMMCAHHBIX B HACTOSALIECH 3asiBKE, MOXKHO
UCITOJIb30BaTh WHAWBUAYAJIbHO HMJIH B KOMOMHALMM C JIEOOBIM OJHUM WM Oojiee APYTrUMH
BapUAHTaAMHU pPeau3aliu.

KDaTKOC ONMHCAHME YePTeKeH

[0041] PasnuuHble acmeKThl HACTOSALIErO W300pEeTEeHUs] MPOWJLIFOCTPHUPOBAHBI  CO
CCBUIKOH Ha MPUJIaraeMble YePTEIKH.

[0042] Ha ®UTI". 1 npencrasnaern XRPD cnektp coenunenus 4a.

[0043] Ha ®UI". 2 mpencrasnen TT'A npoduibs coennHeHus 4a.

[0044] Ha ®UT". 3 mpencrasnen ACK npodwie coennHenus 4a.

[0045] Ha ®UI". 4 npencrasned XRPD cnektp coennnenus 6a.

|

|

]
[0046] Ha ®UI". S mpencrasnen TT'A npodunb coennHeHus 6a.
[0047] Ha @UI". 6 mpencrasnen ACK npoduis coennHeHus 6a.
[0048] Ha ®UI". 7 npencrasnen XRPD cnektp coennnenus 7a.
[0049] Ha ®UI". 8 mpencrasnen TT'A npodunb coennHenust 7a.
[0050] Ha @UI". 9 mpencrasnen ACK npoduie coennHenus 7a.

TloapoOHOe onHcaHue H300peTeHus

[0051] Hacrosimmee wu300peTeHre OTHOCUTCS K HOBBIM CHOCOOAM  TOJYYECHHS
aHTUOAKTEpUANBbHBIX ~ AMHHOTJIMKO3MIHBIX ~ COEAMHEHUH, a Takke K  POJICTBEHHbIM
IPOMEXYTOYHBIM COEAMHEHMsIM, IOAXOMSINUM JUIl TPHUMEHEHHS B TaKUX crocodax, u
KPHUCTAJUTNYECKUM (POPMaM KOHKPETHBIX IPOMEKYTOUHBIX COSTUHEHUII.

[0052] Kak o0cyskmanoch BbILIE, B HACTOSLIEM HM300PETEHUH MPENJIOKEHbI CHOCOOBI
NoJIyueHus: coequHeHuit Gopmyibl (9), KOTOpPbIe BKIIIOYAIOT CYJb(paT IMIA30MHUI[MHA, KOTOPbIE
SIBJITIOTCST  MAcIITaOMPyeMbIMH M BOCIPOU3BOAMMBIMU B TPOMBILUIEHHOM Macmrade ¢
XOpouHrMHU BbixoaaMu. CrocoObl BKIIOYAIOT KOMOMHALIMN PEAKIMIA M YCIOBUH, KOTOPBIE MOTYT
o0ecreynTh IMOJIyYeHHEe KOHKPETHBIX HOBBIX IMPOMEKYTOUHBIX COECAMHEHUI. B KOHKpETHBIX
BApUAHTAX peaJH3allMd  CIMOCOObI  TaK)Ke  BKJIOYAOT  KPUCTAJUTM3ALUIO  KOHKPETHBIX
NPOMEKYTOYHBIX COEAMHEHHUH, M1 KOTOPBIX KPUCTAJUIM3AalMS HEOXKHUIAHHO CIOCOOCTBYET
NpOIeCcCYy OYUCTKH (HAMPUMEpP, MyTeM OYHCTKH OT NMpUMECed U, CIeNOBATENbHO, CHIDKEHHS
cofiep KaHus MpuMeceii), TakuM oOpa3zoM obecrieunBasi 60jee MPOCTYI0 OYHCTKY MO CPABHEHHIO
C MPENbINYLIIIMH CIIOCOOAMH OYHUCTKH.

[0053] B omHOM acmekTe HacTosllee H300peTEeHHEe OTHOCUTCS K CIIOCOOY IMONTydeHHs

coennHeHUH popmye (2):
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2,
WJIM UX COJIEH, UJIM UX COJIbBATOB, UJIM UX SHAHTHUOMEPOB, WIN UX AUACTEPEOMEPOB, Ie
=== MpeAcTaBisieT coOON ONUHAPHYIO CBS3b WIJIM JBOMHYIO CBSI3b, R' npencrasisier codoit H nmu

2 . 3 o
C1-Cs anxwr, R mpencrassier codoii H umu C;-Cs ankui; u R” npencrasnsier coboit H wu Ci-

C; anxwni.

[0054] B nopyrom acmekte HacTosiiee M300peTeHHe OTHOCUTCS K CHOCO0y MOydeHHs

coennHeHU popmyel (3):

T “
(3,

HUIIN UX COJ'[eI\/'I, HJIN UX COJIbBATOB, WUJIU UX SHAHTUOMEPOB, UK UX NUACTECPEOMEPOB, TAC

.. HHBoc

BockHN”

=== NPEACTaBJIsAeT COOOH OAMHAPHYIO CBA3b WU ABOMHYIO CBSI3b.
[0055] B omHOM acmekTe HacTosuiee H300peTeHHE OTHOCUTCS K CIIOCOOY IMONy4YeHHs

coennHeHu Gopmyel (4):

NHBoc o QH.
0 H o OH
OQN@./ Y o oﬁe NH
0 oH |
BocHM MH
o MHBoc
H ),

WJINn Uux COJ'ICﬁ, HUJIN UX COJIbBATOB, UJIU UX DHAHTUOMEPOB, UKW UX NJUACTCPCOMEPOB, IA€
== MpPEeICTaBJIsIeT COOOW OAMHAPHYIO CBSI3b UJIU ABOMHYIO CBSI3b.
[0056] B npyrom acmekte HacTtosimee M300pETeHHe OTHOCUTCS K CHOCO0y MOIydeHHs

coennHeHUH popmyel (5):

HUIIN UX COJ'[C?I, HJIN UX COJIbBATOB, WUJIU UX S3HAHTUOMEPOB, UJIN UX NUACTECPCOMEPOB, I'AC

=== NPEACTaBJIsIET COOON OMHAPHYIO CBSI3b MU IBOIHYIO CBSI3b.
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[0057] B omHOM acmekTe HacTosIiee H300peTeHHe OTHOCHUTCS K CIIOCOOY IMONTy4YeHHsI

coennHeHUH popmyel (6):

NHBoc
i OH
HN- o0
BocHMN
o NHBoc
H 6),

HUIIN UX COHeﬁ, HJIK UX COJIbBATOB, UJIM UX SHAHTUOMEPOB, WIN UX JHACTEPCOMEPOB, I'I€

=== NPEACTaBJIsIeT COOON OAMHAPHYIO CBSI3b MJIN IBOMHYIO CBSI3b.

[0058] B nopyrom acmekte HacTtosiiee M300peTeHHe OTHOCUTCS K CHOCO0y MOIydeHHs

coennaeHu popmyer (7):

"~ MHBor
HO” ™~""~""0""0
BocHMW™ ™ "NH

OH .

HUIIN UX COJ'[CIZ, HJIN UX COJIbBATOB, WUJIU UX SHAHTUOMEPOB, UK UX NUACTECPCOMEPOB, TAC

=== MPEICTaBJIsAeT COOOH OAMHAPHYIO CBSI3b UM ABOIHYIO CBS3b.

[0059] B HekoTOpBIX acmeKkTax HacTosllee H300peTeHne OTHOCUTCS K CIOCO0y

NoJTyueHus: coequHeHni Gopmysl (8):

NH,
HO™ ™~ 07 0

HaN~

OH (8),
HUIIN UX conef/i, HJIN UX COJIbBATOB, WUJIU UX SHAHTUOMEPOB, UJIKM UX NJUACTCPCOMEPOB, IA€

=== TPENCTaBIsIET COOOH ONMHAPHYIO CBSI3b WJIM ABOHHYIO CBSI3b.

[0060] B npyrom acmekte Hactosimee M300peTeHHe OTHOCUTCS K CHOCO0y TOIyYeHHUs

cyJibhaTHOM conu coequHeHus popmyJist (9):

Ux HzSO4 (9),
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WIN €rO COJIbBATA, WIIM €r0 YHAHTUOMEPA, UJIH €r0 ANACTEPEOMepa, I7ie X COCTABISET OT
1 o 5, u rme === mpencrasisieT COOOM ONMHAPHYIO CBSI3b WJIH JBOHHYIO CBSI3b.

[0061] B HekOTOpBIX BapHaHTax peaau3alii CTEPEeOXUMUs y aTOMOB yriepoza 1, 3, 4, 5,
6,1°,2°,17,2”,3” u 4” B popmynax (1)-(3) ykaszana, kak B popmyine (X), rae - o0003Ha4aeT
MECTO NPUKPEIUIEHHs K BOAOPOAY WIIN (PparMeHTy:

OH

4 ﬁ

L NY TN
TN

[0062] B HekoTOpBIX BapHaHTax peaju3alii CTEPEOXHUMUs y aTOMOB yriepoza 1, 3, 4, 5,

X).

6, 1,2, 17,27, 37, 4 u 1-z B popmynax (4)-(9) ykazana, xkak B ¢opmyse (Y), Tae =

0003HaYaeT MECTO MPUKPETICHHUS K BOIOPOAY M (parMeHTy:

Y).

[0063] B onHOM acnekTe HacTosiiiee n300peTeHne OTHOCUTCS K COSTUHEHUIO (HOPMYIIbI

\/(IN HBoc ,
O,N f A “ﬂ” :Iif:l: fl:;ii:;H

BocHN

4):

Oél%r/MMfNHBGC
OH 4,

WU €70 COJIH, WIIN €T0 COJIbBATY, WK €T0 SHAHTHOMEPY, WIIN €r0 TUaCTEPEeoMepy.
[0064] B HEKOTOPBIX BapUaHTaX peaM3allH COenuHeHHe (OopMyIibl (4) MpencTaBisieT

coboli coennHeHNe HOPMYJIBL:
OH

ﬂNH Boc B
OEN U )\/‘:':JH
BocHN" "WH

0 NHBoo

O (4a),

HJIN €10 COJIb, UJIN €10 COJIbBAT.
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[0065] B HexOTOpBIX BapHaHTaX pealn3aliy HACTOSIIEee U300peTeHNe TaK:Ke OTHOCUTCS
K KPUCTAJUTMYECKOMY mpem-oytun-((2S,3R)-2-(((1R,2S,3S,4R,6S)-6-((mpem-
OyTokcukapOoHMIT)aMUHO)-4-((S)-4-((mpem-6yToKCUKapOOHIIT )aMUHO)-2-
runpokcuOyranamuno)-3-(((2R,3R,4R,5R)-3,5-qurunpokcu- S-metnin-4-
(MeTunamuHO)TeTparupo-2H-nupan-2-ui)oken)-2-ruipOKCULIMKIOreKCHT)okcH)-6-(((((4-
HUTPOOEH3MIT)OKCH )KapOOHIIT)aMUHO )MeTHI)- 3,4- iuruapo-2H-nupan-3-nin)kapbamary
(dbopmyJibl (4a) WK €ro CONMBBATY.

[0066] B HEKOTOPBIX BapHAHTAX pPeain3aliy HACTOsSIIEE N300PETEHHE TaKKEe OTHOCUTCS
K KPUCTAJUTHYECKOMY mpem-0ytn-((2R,3R,4R,5R)-2-(((1S,2S,3R,4S,6R)-3-(((2S,3R)-6-
(amuHOMeETHN)-3-((Mpem-0yToKkCUKapOOHMIT)aMHIHO)- 3,4-muruapo-2H-nmupaH-2-1n)okcn )-4-
((mpem-6ytokcukapOoHUIT)aMUHO)-6-((S)-4-((mpem-OyTokcUKapOOHIIT)aMUHO)-2-
THIPOKCHOYTaHAMHIO)-2-THAPOKCHLIMKIOT€KCHIT)OKCH)-3,5- TUTHAPOKCH-5-METUIITETPAr U IPO-

2H-nupan-4-wn)(mMerun)kapdamary Q)opMyan (6a):

HHBO{:
i
H,N
2 0 ’NBoc

Boc&H‘
Q//l\ _~_NHBoc
OH (62)
NN €ro coanaTy.

[0067] B onHOM acmekTe HacTosee U300peTeHne OTHOCUTCA K COEAHMHEHUIO (POPMYJIbI

N

NHBac
N
HO™ ™~ ﬁ Jﬂﬁm
BocHM

_NHBoc
OH ,

WU €70 COJIH, WJIN €T0 COJIbBATY, WIIN €T0 SHAHTUOMEPY, WIIN €r0 TUACTEPEOMepy.
[0068] B HEKOTOPBIX BapuaHTaX peann3anuu coenuHeHue Gopmyibl (7) mpencrasisier

coboli coennHeHNE HOPMYJIBL:

V(INHBQ{:
D/\’“‘/N )Q’NBDC

BDCHN‘
NHBoc

OH (7a),

HJIN €ro COJIb, UJIM €10 COJIbBAT.
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[0069] B HekoTOpBIX BapuUaHTaX peai3allUd HACTOSINee H300peTeHHe OTHOCHTCS K
KPUCTAJUINYECKOMY mpem-0yTin-((2R,3R,4R,5R)-2-(((1S,25,3R,4S,6R)-4-((mpem-
OyTokcukapOOHMIT)aMUHO)-6-((S)-4-((mpem-0yToKCUKapOOHII)aMUHO)-2-
runpokcuOyTanamuno)-3-(((2S,3R)-3-((mpem-OyTokcukapdoHut)aMuHO)-6-(((2-
TMIAPOKCUATUIT)aMUHO )MeT)-3,4- nurunpo-2H-nupan-2-ninjokcu)-2-
T'UPOKCULIMKIIOTEKCHIT)OKCH)-3,5-Iurupokcu-5-merunrerparunpo-2H-nupan-4-
win)(merun)kapbamary Gopmybl (7a) UK €ro CObBATy.

TepMUHBI U COKPAILEHUS

(1]

[0070] ®opmBbI €AUHCTBEHHOTO YHUCIA (COOTBETCTBYIOIIME AHTJL. apTUKIAM “a” | “an’),
MIPUMEHsIEMbIE B HACTOSIIIIEM OMHCAHUK, MOTYT OTHOCUTBHCS K OIMHOMY WUJH OoJiee, 4eM OTHOMY
(T.e. X MO MeHbIEHW Mepe OJHOMY), IpaMMaTH4ecKuM oObekram. Hampumep, “snmemeHT
0003HaYaeT OAUH 3JIEMEHT HJIK OOJIee OHOTO 3JIEMEHTA.

[0071] IIpumensieMblii B HACTOSIIIEM OMUCAHUHU “W/WJIK~ MOKET 00O3HAaYaTh “U WH
“uUnu’”, eclii He YKa3aHO WHOE.

[0072] IlpumeHsieMblii B HACTOSILIEM OMUCAHWUU === MOJKET OTHOCHTBCS K OJUHAPHOU

CBSI3U WU JIBOMHOMN CBSI3MU.

[0073] “Anxun” MOXXET OTHOCHUTBCS K HACBIIIEHHOMY YTJIEBOJAOPOAY C MPsSMOH HIU
passetBiieHHON wnenbio. Ci-C3 ankuibHblE TPynmbl coiep:kaT oT 1 no 3 aroMoB yriepona.
ITpumeps! C;-C3 ankuiapHBIX TPYI BKJIIOYAIOT, HO HE OTPAHUYMBAKOTCS MMH, METHJI, ST U
TIPOTIFL.

[0074] “Pearent ansa BBeneHus Boc-3aluTel” MOKET OTHOCUTBCSI K PEAreHTY, KOTOPBIH
MO>KHO HPUMEHSTh Ul NMPHUKPEIUIeHUsl 3amuTHON rpynmnel Boc k ammuuorpymnme. ITpumepst
peareHToB Ui BBeEHUsI BOc-3alUThl BKJIIOYAIOT, HO HE OTPAaHUYMBAIOTCS UMH, Boc-aHrunpun
(Bocy0), N-mpem-O0yroxcukapOoHUIMMUAA30N,  2-(mpem-0yTOKCUKApOOHMIOKCUIMUHO)-2-
bennnaneronuTpui,  2-(mpem-0yTOKCUKapOOHUITHO)-4,6- TUMETUITUPUMHUINH, 1-mpem-
OyTokcukapOonui-1,2,4-tpuaszon, mpem-OyTundpeHnnkapOoHaT, N-(mpem-
OyTokcuKapOOHUIIOKCH )pTamumun, mpem-0ytun-2,4,5-rpuxnopdenunkapooHar u mpem-0yTu-
((4R,7S)-1,3-nuokco-1,3,3a,4,7,7a-rexcarunpo-2H-4,7-metanonzonnnon-2-mi)kapbonar  (Boc-
OND).

[0075] “Pearent nns cHsaTust Boc-3amurel” MOKET OTHOCUTBCS K PEAreHTy, KOTOPBI
MOJKHO TPHMEHSTh JJIsl OTLICTUIEHWs 3alqUTHON rpymnmel Boc ot amuHorpymmel. ITpumepst
peareHToB IJisl CHATUS BOC-3alUThHI BKJIIOYAKOT, HO HE OrpaHuuuBaroTcsa umu, TOK, BOaHBINM
pactBop ¢ocdopHoit kucaotel, MmerancynbdonoByto kuciory (MCK wmm MsOH), SnCly,
HCl/nnokcan u HCI/MeOH. [lpyrue npumepbl peareHToB Ajsi CHATHSL Boc-3aIUThl BKIIFOYAIOT
HCIL, H2SO4 1 PTSA (n-Tonmyoncynb(pOHOBYIO KUCIOTY HJIM TO3UJIOBYIO KHCIIOTY).

[0076] “Kucnora Jlpromca” MOKET OTHOCHUTLCS K COEOMHEHHMIO MJIA HOHHBIM
¢dparmeHTam, KOTOpbIE AaKLENTHPYIOT 3JIEKTPOHHYIO Mapy OT COeNUHEeHHs-IoHopa. IIpumepst
kucaoT JIbrorca BKIIOUAKOT, HO He orpannuuBaroTcs umu, Zn(OAc),, ZnCl,, Zn(OPiv),. Kpome
TOrO, B KadecTBe KUCJIOT JIpromca MOTyT BBICTYIAThb KAaTHOHBI JPYTUMETAIUIOB, TaKHE Kak

KaTHOHBI MC€AH U HUKECJIA.
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[0077] “Pearent nns BBeneHus: PNZ-3amuTel” MOXKET OTHOCUTBCSI K PEareHTy, KOTOPBIi
MO>KHO MIPUMEHSTD JJISl IPUKPETUIEHUS! /- HUTPOOSH3MIIOKCUKAPOOHMIIBHON 3aIUTHON TPYIIIBI K
amuborpynne. Ilpumepsr pearenToB st BBeneHHss PNZ-3amuTbl MOIyT BKJIOYaTh, HO HE

orpaHuuuBaroTcs UMM,  1-{[(n-HuTpoOensun)okcu|kapOonun}-1H-Oenzorpuazon u  4-

HuTpoOen3un- 1 H-6en3o[dJumunazon- 1-kapOokcunar.
[0078] Tepmuns! “1-{[(n-Hurpodensmn)okcu]kapOonun }-1H-6ensorpuazon” wm “PNZ-

O =
/@ﬂofu‘um
N - k::N

[0079] Tepmun  “4-uutpobensmn-1H-6en3o[d]umunaszon-1-kapbokcunar’  MOKET
O
OJkN
=N

[0080] “Pearent nns cHstust PNZ-3ammrsl” MOXET OTHOCUTBCS K PEareHTy, KOTOPbIi

Bt” MOI'yT OTHOCHThLCS K COeMHEHUM hopmynbr: Oz

OTHOCHUTBCSI K COETUHEHUSIM (POPMYJIBI: ON

MO’KHO TIPUMEHSITh JUI OTIIETICHHUsI /-HUTPOOEH3NIOKCUKAPOOHMUIIBHON 3alUTHOMN IPYMITBI OT
amuHorpynnel. IIpumepsl areHTOB ansg cHATHs PNZ-3amutbel MOTyT BKJIOYAaTh, HO HeE
OrPaHUYMBAIOTCS] IMHU, IUTHOHUT HATpus U runpuposanue npu nomoinu Hy u Pd/C nmm PtO,.
[0081] Tepmun “3aimuTHasi rpynna’, NPUMEHSEMBbIl B HACTOSILEM ONUCAHUM, MOKET
OTHOCUTBCSI K TIOABMIKHOMY XMMHUYECKOMY (PparMeHTy, KOTOPbIH M3BECTEH B NAHHOH 00JacTH
TEXHUKU JUId 3alIUThl PEAKIMOHHOCIIOCOOHBIX TpYIIN, BKIouYas 03 OrpaHuYeHui,
TUJIPOKCUJIbHBIE U aMUHOTPYIIbI, OT HEXKEJaTeJNbHbIX PEaKLil BO BpeMs MPOLEAYp CHHTE3A.
I'mppoxcunbHble W aMUHOTPYIIBL, KOTOPBIE 3ALIUINEHbl 3ALMUTHONW TIPyNIONH, B HACTOALIEM
ONMUCAaHUM HA3bIBAIOT “3AlUINEHHBIMH THAPOKCHJIBHBIMU TIpynnamMu’ U “3alUIIEeHHBIMU
AMHMHOTPYIIIIAMHU~, COOTBETCTBEHHO. 3aIUTHBIE IPYIIIBI OOBIYHO MPUMEHSIIOT CEJIEKTUBHO W/WIIN
OPTOTOHAJIBHO JUIsl 3aLIUThI YYaCTKOB BO BPEMs peakLUil Ha APYrUX PeaKkHOHHOCTIOCOOHBIX
y4acTKax, U 3aTe€M UX MOXKHO yAAJsATh JJIs1 OCTABJIGHUS HE3AIUUIIEHHOW IPYIIbl B UCXOIHOM
BHUJI€ WJIM JOCTYITHOM IJIs1 MalbHEWINUX peakUuid. 3allUTHbIE TPYMIbl, U3BECTHbIC B JaHHOU
oOnactu TexHuku, oObrdHO omucanbl B Greene and Wuts, Protective Groups in Organic
Synthesis, 3rd edition, John Wiley & Sons, New York (1999). I'pynmbl MOXHO CEJNEKTHBHO
BCTpauBaThb B AMUHOTJIMKO3WABI, OMNHMCAHHbIE B HACTOsINEH 3asiBKe, KaK IpeALIeCTBEHHUKU.
Hanpumep, aMmuHOrpynma MokeT ObITh PacroiOKeHa B COSNWHEHHUH, ONMCAHHOM B HACTOSIIEH
3asBKe, KakK a3uAOrpyImna, KOTOPYK0 MOXHO XHMMYECKH IIpeBpallaTb B aMHUHOTPYIIY B
JKeJlaeMblii MOMEHT cuHTe3a. Kak mpaBuiio, rpynmnbl 3alUIeHbl U MPUCYTCTBYIOT B Ka4eCTBE
NPEAIIECTBEHHNKA, KOTOPBIM SBISIETCS WHEPTHBIM K PEAKLHUsIM, KOTOpPble MOIUPUIUPYIOT
ApyTrHe y4acTKU UCXOJHOM MOJIEKYJIbI JJIs IPEBPALLEHUs] UX B KOHEUHbIE IPYMIbl B MOAXOsLIEe
Bpemsi. Kpome TOro, MIIIOCTPAaTHUBHbBIE 3allUTHBIE TPYIIbI WM TPYNIMbI-NPENLIIECTBEHHUKU
orucansl B Agrawal, et al., Protocols for Oligonucleotide Conjugates, Eds, Humana Press; New
Jersey, 1994; Vol. 26 pp. 1-72. Ilpumepsl “rpynn nis 3aliMThl THAPOKCUJIBHBIX TPyHI’

BKJIFOYAIOT, HO HE OTPAHUYMBAIOTCS UMH, mpem-OyTui, mpem-0yTOKCUMETUI, METOKCUMETHII,
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TeTPAruAPONUPAHII,  |-3TOKCHATHI,  1-(2-XJIOPITOKCH)ITII,  2-TPUMETWICHIWIDTUWN, K-
xaopdenun, 2,4-muHuTpodenun, Oensun, 2,6-nuxnopOeHsmi, TupeHUIMETHI, H-HUTPOOSH3MUI,
TpUEHUIMETHI, TPUMETWICWIWI, TPUITWICWIWI,  mpem-OyTHIIUMETWICHIWI, — mpem-
oyrunnupenuncunun (TBDPS), tpudenuncunun, Oenzomndopmuar, amnerar, XJopawLeTar,
TPUXJIOPALIETAT, TpudToparerar, MUBAJIOAT, OeHzoar, n-peHnnOeHsoar, 9-
¢dnyopennnmerrkapOOHaT, Me3mIaT U To3wnaT. [IpumMepsl “rpynn Ui 3alUThl aMHHOTPYIIIT
BKJIIOYAIOT, HO HE OTPAHUYHMBAIOTCS UMH, 2-TpUMeTHICHIHIdTOKcukapoonun (Teoc), 1-mernn-1-
(4-6udennnun)sTokcukapoonun (Bpoc), mpem-oyrokcukapbonun (Boc), ammunokcukapOOHUIT
(Alloc), 9-dnyopenunmermnoxykapoonun (Fmoc), Oensunokcukapbonun (Cbz), n-
HUTpoOeH3mnokcukapoonmn (PNZ), d¢opmmn, amerwsn, TpurajoreHauetua (Hampumep,
TpudTopanet), OeH30WI, HUTPOPEHWITAUETUN, 2-HUTPOOEH30JCYIbPOHM, (TATUMULO U
TUTHACYKIIMHOMII.

Tonyuenue coenuuenuss GopmyJibl (9) U ero NPOMEKYTOUHBIX COSTUHEHUN:

[0082] Hacrosimee wu300peTeHHe BKJFOYAE€T TMPOLECCHl, CIIOCOOBI, peareHThl |

MPOMEKYTOYHBIE COEMUHEHUs] Uil CHHTe3a coenuHeHus ¢opmynbl (9), KoTopoe wuMeer

CTPYKTYpY:

BT ﬁ @t

O 2
OH e x H,SO4 (9),

Ui €ro cojibBara, WJIW €ro OJHAaHTHOMEpa, WJIN €ro auacrepeoMepa, rae ===

npeAcTaBysieT COOOH OAMHAPHYIO CBSI3b MIIM IBOMHYIO CBSI3b, M II€ X COCTABJISIET OT 1 110 5.

[0083] B HekOoTOpBIX BapuaHTax peanu3aluu coenuHeHwne Gopmyinbl (9) mpencrapisier

co0oti cynb(haT MIa30OMHULIMHA, KOTOPBIA HMEET CTPYKTYPY:

Cyasdar njiasoMunuHa

WJIM €r0 COJIBBAT, € X COCTaBJIsIeT OT 1 mo 5.

[0084] Cynppar mma3oMUIMHA TaKK€ MOXKET VIOMHHATBCS, Kak CyJibdar
(27R,3”R,4”’R,5"R)-27-[(185,2S,3R,4S,6R)-4-amun0-6-[(2°’S)-4’"-amun0-2""-
rupokcuOyTanamMuao)aMuHo|-3-[(2°S,3°R)-3’-amuHO-6" -((2-ru AP OKCUI THIIAMHUHO )METHIT ) -

37,4’ -nuruapo-2H-nupaH-2’ -unokcu |-2-ru AP OKCULIMKIIOTEKCUIIOKCH |- 57 -MeTu-4 -
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(MeTunamuHoO)TeTparunpo-2H-mpan-37,5”-auona. IlnazoMunuH Takke MOXKET YIOMHHATHCH,
KakK:

6'-(runpokcuyTi)-1-(HABA)-cru3oMuLius;

6'-(2-rugpokcu-3Tuin)- 1-(4-aMuHO-2(S)-ruApOKCU-Oy THPUIT )-CH30MULIUH,

(2S)-4-amuno-N-[(1R,2S,3S5.,4R,55)-5-amuno-4-[[(2S,3R)-3-amuH0-6-[(2-
TUJIPOKCHATHIIAMUHO)MeTHI | -3,4-nuruapo-2H-nupan-2-un|okcu]-2-[(2R,3R,4R,5R)-3,5-
AUTHIPOKCH-S5-MeTHII-4-(METUIIAMIHO JOKCaH-2- U1 | OKCH-3-THAPOKCULIMKIIOT €KCHIT|-2-
TUIPOKCHOyTaHAMU,

Oyranamun, 4-amuHo-N-[(1R,2S,3S,4R,5S)-5-amuno-4-[[(2S,3R)-3-amun0-3,4-nuruapo-
6-[[(2-ruppokcusTun)amuno |Metwn |-2H-nupan-2-un|okcu]-2-[ [ 3-ne3okcu-4-C-metni-3-
(MeTmnaMuHO)-B-L-apabuHONMPaHO3UI |OKCH | -3-THAPOKCHUIIMKIIOT€KCIIT |-2-TUAPOKCH-, (2S)-;

D-cTpentamus, 0O-2-amuH0-2,3,4,6-TeTpane3okcu-6-[(2-ruapokcusTiin)aMuHo | -a-D-
rimnepo-rekc-4-enonupano3mi-( 1 —4)-0O-[3- ne3okcu-4-C-metmn-3-(MeTrunaMuHo )-b-L-
apabunomupaHo3mwi-(1—6)]-N1-[(25)-4-aMmuHO-2-rUAPOKCH- 1 -OKCOOY THII | -2- 130K CHU-;

O-2-amuHo0-2,3,4,6-TeTpane3okcu-6-[(2-rTuapoKCHITHI )aMiUHO | -a-D-riuiepo-rekc-4-
eHormupaHo3wi-(1—4)-0-[3-nezokcu-4-C-metun-3-(MerunamMuHo)-b-L-apabuHonupaHo3 -
(1—6)]-N1-[(25)-4-amuHO-2-rHaPOKCH- 1 -OKCOOY THII |-2- ne30Kcu-D-cTpenTamMuH; 1

(25)-4-amuu0-N-[(1R,2S,3S,4R,55)-5-amuno0-4-{[(25,3R)-3-amuno0-6-{ [ (2-
THJIPOKCHATHI)aMUHO [MeTw § -3,4-nurunpo-2H-mupan-2-un|okeu §-2-{ [ 3-ne3okcu-4-C-metu-
3-(metunamuHoO)-B-L-apabnHONMPaHO3UIT |OKCH § -3-THAPOKCHLIMKIIOTeKCHIT |-2-
THAPOKCHOYTaHAMHUI.

[0085] OObryHast HymMepalLysi aTOMOB B TUTA30MULIMHE TIPEACTaBIIEHA HIDKE:

HO N

[0086] Crnocob monydenust coenuHeHust Gpopmyiiel (9) U KOHKPETHBIX MPOMEKYTOYHBIX
COEAMHEHUH, MOJyYeHHBIX MPH MOJyYeHHH coenuHerns Gopmyiiel (9), mpeacrasieH Ha cxeme |
HIDKE U OoJiee mogpoOHO OMKCaH B HACTOSIIIEH 3as1BKeE.

Cxema 1
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[0087] Kak oTMmeuanoch BbIllie, B HACTOSIIEM COEIUHEHHH TPEIJIOKEHbI CIOCOObI
NOJIyYeHUs1 coeqnHeHu popmyibl (9), KOTOpPbIE BKIIIOYAIOT CyJb(aT TIIA30MHLIMHA, KOTOPBIE HE
TOJIbKO MacCIITaOMPYIOTCS IO TMPOMBILUIEHHBIX MAaciuTaboB, HO TAaKXKe SIBISIFOTCS HAAEKHO
BOCIIPOM3BOAUMBIMA OT TAPTHM K TAPTHM B TAaKOM IPOMBIIIJICHHOM MacimTade u
XapaKTEePU3YIOTCS XOPOLIMMHU BBIXOAAMHU. TakuM oOpa3oMm, B crmocobax CHHTE3a U MPOoLeccax
OYHCTKH, ONHCAHHBIX B HACTOSALIEH 3asBKE, OIWCAH MAacCIITaOUPyeMBblH, 3KOHOMHYECKH
BBIFOJIHBIN CIIOCOO MOJy4eHHUs1 coequHeHni Gopmyibl (9) U UX MPOMEKYTOUHBIX COSIUHEHHH,
KOTOPBII HE OCHOBBIBAETCSI HA JOPOTOCTOSIIIMX /WM CIIOKHBIX CTaIUsIX BO BPEMS IOJyUEHUS],
TaKUM  00pa3oM, Jenas  yKa3aHHYI0  METOMOJOTMI0  OCOOEHHO  MOAXOAAIel A
KpyImHOMacITabHOTO MPOU3BOACTBA AHTUOMOTHKOB.

[0088] CriocoObl BKIIIOYAOT PEaKIMU, KOTOPBbIE MOTYT MPUBOAUTD K IOJYYEHHIO HOBBIX
IPOMEKYTOUYHBIX COEIUHEHHH MOCPEICTBOM KOMOWHHPOBAHUS YCJIOBUH M CTaAUN pPEAKLUH.

Hanpuwmep, cenextuBHOe (YHKIHMOHAIN3UPOBAHUE TMONOKEHUsT O’ -N  SBISAJIOCH CIOXKHOU
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3amaueii. TeM He MeHee, KaKk OMHCAHO B HACTOSIIEH 3asiBKE, B3aMMOACHCTBHE COEIUHEHUS
dbopmyibl (6) ¢ coenquHeHneM ¢Gopmyiibl (7), KaK OMUCAHO B HACTOSIIEH 3asiBKE, HEOXKHIAHHO
NPUBOIUT K TOJIYYEHUIO MPOAYKTOB MOHOAJIKIJINPOBAHUS, TOTAA KaK MPU HOPMAJbHBIX
OOCTOSITeNIbCTBAX OKUAAIOT, YTO TakKue peakuud OyayT NPUBOAUTH K H3OBITOYHOMY
ANKWINPOBAHHUIO.

[0089] Cmocobbl  Takke MOTYT  BKJIIOYATh  KPHUCTAJUIM3ALMIO  KOHKPETHBIX
MPOMEXKYTOUHbIX coenuHeHui. Kak omnmcaHo B HacTosed 3asBKe, KPUCTAJIU3ALUS
KOHKPETHBIX TMPOMEKYTOYHBIX COEIUHEHHIH CHOCOOCTBYET MPOLECCY OYHMCTKH (HAmpuMep,
CHI)KEHUIO COIEpIKaHWs TpUMecel) W yOpolaer crnocod OUYMCTKH IO CPaBHEHHUIO C
NpeabIIyIuMU criocobaMu o4rcTku. Hampumep, mpembiayiine CrnocoObl OYMCTKU BKITFOUAJH
OCaXKIEHHE, KOTOPOEe MOXKeT o0ecrneduBaTh OOjiee HU3KYI YHCTOTY W/MJIU XyALIUE CBOMCTBA
BbIIeJIeHHOTO coenuHenus. CTaiuu OCaKIEeHUs TaKKe MOTYT CHMIKATh BBIXOA U MPHUBOIUTH K
OospIIel N3MEHYUBOCTU COIEpPIKaHMs MpPUMecel OT MapTHu K mapThu. Kpucrammsauuro, Kak
OMKCAHO B HACTOSIIEH 3asiBKe, MOKHO TIPUMEHSITD IJIsl OYMCTKH OT puMeceii. Kpome Toro, xotst
IUTsI TIEPBOHAYAJIBHOTO OIpPENeIeHHs] TMOAXOMSIINX YCJIOBUH KPUCTAUIU3ALNKA TPEOYyIOTCS
3HAYUTEJIBHBIE YCWIIHS, TIOCIE OMpeNeeHHs YCJIOBUN KPHUCTAJUTM3ALHUKA MPOLECC CTAHOBUTCS
NPOCTBIM M BOCHPOM3BOAMMBIM. Hampumep, o0pasubl KpPUCTAUIOB MOXKHO coOUpaTh U3
MPEIIIECTBYIOMIEr0 MPOoIecca KPUCTAJUTH3AINHN JJIsi NPUMEHEHHsT B KadeCTBE 3aTPaBOYHBIX
KPUCTAJUIOB ISl TMOCHEAYIoImuX Kpuctaymsauui. Kak oOcykmaercss HUXKe, COSOMHECHHS
bopmyi (4), (6) u (7) MOXKHO OABEPTraTh KPUCTAIIIH3ALMH.

[0090] CoenuHenwusi, ONUCaHHBIE B HACTOSINEH 3asiBKe, WU CIOCOOBI TIOJTYYCHHS
COEAVMHEHHUN MOTYT BKJIOYATh COJIM COCIUHEHUM, ONMMCAHHBIX B HACTOSIIEH 3asBKe. TUNHUYHBIE
COJIM BKJIFOYAIOT, HO HE OTPaHMYUBAIOTCS WMH, HAlpUMep, BOIOPACTBOPUMBIE COJM U HE
pacTBOpuUMBbIE B BOJE COJIM, TaKHe Kak alerat, aMmcoHaT (4,4-IMaMUHOCTHIIbOEH-2,2-
nucynbponar), OenzoncynbpoHar, Oenzoar, OukapOonat, Oucynbdar, Ouraprpar, Oopar,
Opomun, OyTuUpaT, KaJblUil, dAETAaT KaJblUs, KaMcCuiaT, kapOOHAT, XJIOpWUI, LIMTparT,
KJIABYJIAQPUAT, IUTHAPOXJIOPHI, DIETaT, SAWU3WJIAT, SCTONAT, 33ujar, (ymapar, TJIFOLEMNTaT,
[NIIOKOHAT,  [IIOTaMar,  DIMKoutMiapcaHuiar,  rekcadropdocdar,  rexcuiapesonuHar,
runpabaMuH, TUAPOOPOMHUI, THAPOXJIOPHUI, TUAPOKCUHAPTOAT, WOAWMA, H3ETHOHAT, JIAKTAT,
JaKTOOMOHAT, JlaypaT, MAarHui, Majar, MajieaT, MaHIeNaT, Me3WIaT, MeTUJIOPOMHI,
METWJIHUTPAT, METWICYJIb(daT, MyKaT, HANCHJIAT, HHUTPAT, aMMOHHEBYKO COJib  N-
METHITTIOKAMUHA, 3-THIPOKCU-2-HaTOAT, OJieaT, OKcajar, najpmurar, namoar (1,1-mereH-Ouc-
2-runpokcu-3-nagroar, 3HHOOHAT), MAHTOTEHAT, docdar/mudocdar, MUKpaT,
MOJIUTAJIAKTYPOHAT, TPOMHUOHAT, H-TONYOJCYJIb(OHAT, CalMIWIAT, CTeapar, cyodamerar,
CyKOWHAT, Cynbdar, CyabpocaluiuiaTr, cypamaT, TaHHAT, TapTpaT, TEOKJIAT, TO3WIAT,
TPUITHOAW] U Bajiepar.

[0091] Conp Takke MOXKET BKJIIOUATh COJb MPUCOENUHEHHs KUCIOThL “Coib
NMPUCOEINHEHUST KHUCJIOTBI' MOXKET OTHOCHUTBCS K TEM COJISIM, KOTOpPbIE COXPAaHSIOT
ounonorndeckyro 3(pHEKTUBHOCTh U CBOWCTBA CBOOOIHBIX OCHOBAaHUH, KOTOPBIE HE SIBJISIFOTCS

OMONIOTMYeCKH WM UHBIM 00pasoM  HEXKeNaTeNbHbIMH, H KOTOpble O0pa3yrTcs ¢
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HEOPraHMYECKUMH KHCJIOTAMH, TAKUMHU KaK, HO HE OIPaHHYMBASICh UMM, XJIOPHUCTOBOJOPOIHAS
KHCJIOTa, OpPOMHCTOBOJOPOAHASI KHCJIOTA, CEpHAasi KHUCIOTAa, Aa30THas KUCIOTa, (ocdopHas
KUCJIOTa ¥ T.I., U OPraHUYECKUMH KHCIOTAMH, TaKUMHM KaK, HO HE OIPAaHUYUBAsICh HMH,
YKCYCHAasi KUCJIOTa, 2,2-TUXJIOPYKCYCHAsI KUCJIOTA, aAUIMHOBAsI KUCJIOTA, aJbIMHOBAsI KUCIIOTA,
acKOpOMHOBAsl KHCJIOTA, aclaparrHOBas KHCJIOTa, OEH30JCynb(OHOBas KHUCIOTa, OeH30MHas
KHUCJIOTA, 4-areraMuO0€H30HHass KHUCJIOTa, KampopHas kuciora, kamdop-10-cynbhoHoBas
KUCJIOTA, KallpUHOBAsl KUCJIOTA, KAIIPOHOBAsl KUCJIOTA, KalpUJIOBasi KUCJIOTA, YTOJIbHAS KHUCIIOTA,
KOpUYHAsl KHCJIOTA, JIMMOHHAs KHUCJIOTA, LHUKJIAMHUHOBAs KHCJIOTA, TONELICYIb()OHOBAsS
KHCJIOTA, sTaH-1,2-nucynbdoHoBas KHCJIOTA, ATAHCYJIb(OHOBAS KHCJIOTA, 2-
THIPOKCUATAHCYIb(OHOBASI KUCIIOTA, MypaBbHHAS KUCJIOTa, (PyMapoBasi KUCIIOTa, rajlakTapoBast
KHUCJIOTA, TEHTHU3WHOBAs KHUCJIOTA, TJIFOKOTENTOHOBAs KHUCJIOTA, TJIIOKOHOBAash KHUCIIOTA,
TJIFOKYPOHOBAsl KHCJIOTAa, TJIYyTAMHUHOBAsT KHUCJIOTA, TJIyTapoBas KHUCIIOTA, 2-OKCOTJIyTapoBas
KHCIIOTa, ruuepodochopHas KHCIOTA, TIHUKOJEBAas KUCJIOTAa, TUINYPOBas KHCJOTA,
W30MAaCIIsiHAsl KHCJIOTA, MOJIOYHAs KHCJIOTA, JIAKTOOMOHOBAsl KHUCIIOTA, JIAYyPUHOBAs KHCIIOTA,
MaJIEMHOBAasl KHUCIIOTA, sIOJIOYHAs KHUCJIOTA, MAaJIOHOBas KHCJIOTa, MHUHIANbHAs KHUCIIOTA,
METaHCYJb(OHOBAasE KUCJIOTA, MYLMHOBAas KHUCJIOTa, HadTanuH-1,5-mucynbpdoHoBas Kuciora,
HaTannH-2-CcyabpOHOBAsT KHCIOTA, |-runpokcu-2-HadToliHast KMCI0Ta, HUKOTHHOBAsT KUCIIOTA,
OJIEMHOBAsl KHCJIOTa, OPOTOBAasl KHCJIOTA, IIABENEBas KHCJIOTA, MAJbMUTHHOBAs KHUCIIOTA,
naMoBasi KUCJIOTA, MPOMHOHOBAs KHUCJIOTA, MUPOTJYTAMHHOBAs KHCIIOTA, MHUPOBHHOTPAIHAS
KHUCJIOTA, CAJIMLWJIOBAsl KHUCJIOTA, 4-aMUHOCAJIMLMIOBAS KHUCJIOTa, ceDalMHOBasi KHUCIIOTA,
CTEapHHOBasl KHCJIOTA, SIHTapHAasl KHCIOTa, BHMHHAs KHCJIOTA, THOLMAHOBAs KHUCIOTA, H-
TOJIYOJICYJIb()OHOBAS KMCIIOTA, TPU(PTOPYKCYCHAs! KUCIIOTA, YHIELMIIEHOBAsE KUCIIOTA U T.I1.

[0092] Coenunenusi, ONMCaHHBIC B HACTOALIEH 3asBKe, U CIIOCOO MOJIyUeHHUsI COSTUHEHUH
MOTYT BKJIIOUATh COJIbBAThI COEMHEHUHN, ONMUCAHHBIX B HACTOsLIeH 3asBke. TepMuH “conbBar”
MOXKET OTHOCHTBCSI K KOMIUIEKCY C IIEPEMEHHON CTepeoXuMuei, 00pa3soBaHHOMY PacTBOPEHHBIM
BEIIIECTBOM U pacTBOpHTeeM. Takue pacTBOPUTENH IS LeIel HACTOSIIero H300peTeHUs] MOTYT
HE TMPEeMsATCTBOBATh OHOJOrMYECKOHW AaKTUBHOCTHM PACTBOPEHHOrO BellecTBa. lIpumepsl
MOJXOMSALINX PACTBOPUTENIEHl MOTYT BKJIIOYaTh, HO HE OrpaHUYMBAIOTCA MMH, Boay, MeOH,
EtOH u AcOH. ConbBaTbl, B KOTOPBIX MOJIEKYyJia PaCTBOPUTENs MpeACTaByisieT coOol Boay,
OOBIMHO HA3BIBAIOT TUApPATaMU. [ WOPATBl MOTYT BKJFOYATh KOMIIO3HMLIUH, COAEpIKaLIHe
CTEXHOMETPUYECKHUE KOJIMYECTBA BOJABL, a TAaKXKe KOMITO3ULMH, CONEpIKaIue TepEMEHHbIC
KOJINYECTBA BOMBIL.

[0093] CrnenmamucraMm B [OaHHOH OONACTH TEXHUKH IOHATHO, NPHUCYTCTBYET JIH
CTEPEOLIEHTP B KaKOM-JIMOO W3 COEJUHEHHWH, OMUCAHHBIX B HACTOSINEH 3asBKe, U Crocode
nony4yeHus: coenrHeHni. COOTBETCTBEHHO, HACTOsALIEE N300pETeHNE BKIIFOYAaeT 00a BO3MOXKHBIX
crepeonsoMepa (eCiu CTEpEOXHMHUS He YKa3aHa B HACTOSIIEM OMMCAHUH) U BKIFOYAET HE TOJBKO
paLeMuYecKre COeAMHEHNUS, HO TaK)XKe OTeNIbHbIE SHAHTHOMEPHI W/nin auactepeomepsl. Kpome
TOTO, CIELHAINCTaM B JAHHON OOJIACTH TE€XHUKHU MOHSTHO, CYIIECTBYET JIM MO3ULHUOHHBIA WIN
reOMETPHUYECKHI U30Mep AJIsl COEUHEHHUs], ONICAHHOrO B Hactosimeil 3asgBke. COOTBETCTBEHHO,

HaCTOALICC I/I306pe’TeHI/Ie BKJIFOHA€CT BCE€ BO3MOXHBIC TIO3MIHUOHHBIC HWJIN TCOMETPUYCCKUEC
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M30MepBI (€CIIM U30Mep HE YKa3aH B HACTOALIEM ONHCAHWN). B cTpyKTypax, MmpeacTaBIeHHBIX B
HACTOSIIIEHN 3asBKe, B KOTOPBIX CTEPEOXHMHUsI JIFOOOrO KOHKPETHOTO aroMa He YyKa3aHa, WM
reoMeTpUYeCHil UM MO3ULIMOHHBINA U30MEp HE YKa3aH, BCE CTEPEOM30OMEPHI U F€OMETPUUECKUE
WIM TO3ULUOHHBIE W30MEPbl PACCMATPUBAIOTCS M BKJKOYAIOTCS B COCJUHEHMs], ONUCAHHBIE B
HACTOsIIIEeH 3asiBKe, M CIIOCO0 MOJy4eHus coearHeHi. Ecnu cTepeoXxuMust UM reoMeTpuuecKii
WIM TO3ULIMOHHBIA M30MEp YKa3aHbl, yKA3aHHas CTEPEOXUMHUSl WM TE€OMETPUYECKUI WU
NO3ULMOHHBIA H30Mep YKa3bIBAIOTCS U OMPENENSIOTCS TAKIM 00pa3oM.

[0094] Tepmun “crepenszomepbl” MOXKET OTHOCHUTBHCS K Ha0OPY COEIMHEHHI, KOTOpbIe
UMEIOT OJJUHAKOBOE KOJMYECTBO M TUIl aTOMOB U UMEIOT OJMHAKOBBIM MOPSIIOK CBSA3EH MEXAY
aTOMaM{, HO OTJIMYAIOTCS TPEXMEpHOH CTpykTypoil. TepmuH “crepeonzomMep” MOXKET
OTHOCUTBCSI K JIFOOOMY HJIEHy YKa3aHHOro HaOopa coeamHeHuil. Hampumep, crepeomsomep
MOJKET TpPEACTaBIsTh OO0 sHaHTHOMep uiM auactepeomep. CoenMHEHUs, ONMHUCAHHBIE B
HACTOSIIIEH 3asiBKe, U CIIOCO0 MOJTyYeHHs COETUHEHUH MOTYT BKJIFOYAaTh CTEPEOU30OMEPBL

[0095] TepmuH “sHaHTHOMEPBI” MOKET OTHOCUTBECS K IIape CTEPEOH30MEPOB, KOTOpBIE
SIBJISIFOTCSI HECOBMECTUMBIMU 3€PKaJIbHBIMU OTPXKEHUSIMU ApYT Apyra. TepmuH “sHaHTHOMED”
MOXXET OTHOCUTbCS K OJHOM WIEHY VyKa3aHHOH Mapbl CTepeou3oMepoB. TepMuH
“pauieMuyeckuii’ MokeT OTHocuTbesi K 1:1 cmecu mnapel sHaHTHOMepoB. CoenuHeHus,
ONUCAHHBIE B HACTOSINEH 3asBKe, M CIIOCOO TOJYYEHHUS COEOMHEHWH MOTYT BKJIKOYATh
sHaHTHOMephl. Kaknoe coenuHeHue, OMUMCaHHOE B HACTOsIIEH 3asBKE, MOKET BKJOYAaTh BCE
SHAHTUOMEPBI, KOTOPbIE COOTBETCTBYIOT OOIIEH CTPYKTYpe COeAMHEHUs (€CIM HAaHTHOMEp He
yKa3zaH B HacrosmeM onucaHuu). CoenuHeHHs MOTYT HAXOAWTHCS B PAllEMHUYECKOH HIIN
SHAHTUOMEPHO YUCTON (opMe MU B JIF000H Apyroii (opMe C TOUKH 3pEHUsI CTEPEOXUMHH (€CIIU
CTEPEOXMMHUsl HE yKa3aHa B HACTOSINEM OINUCAaHUM). B HEKOTOPBIX BapHaHTaxX peaNnu3aluu
COENMHEHUs] TMPEACTaBJSIIOT coboit  (S)-oHaHTHOMEp. B  npyrux BapmaHTax peanu3anuu
COeNMHEeHus] npeacTaBisiIoT coboi  (R)-sHanTHOoMep. B apyrux BapmaHTax —peanusanu
COEAMHEHUs] TMPENCTAaBISIOT coOol (+) wiu (-) dHaHTHOMEphL. B HEKOTOPBIX BapHUaHTax
peanu3alyu COEAMHEHUs, OMHMCAHHBbIE B HACTOSINEH 3asiBKe, MOTYT ObITh OOOTaIleHbl aJist
o0ecrieyeHns] TMPEUMYLIECTBEHHOTO COAEPIKaHUS OJHOIO W3 HHAHTHOMEPOB COCAMHEHUS,
OMMCAHHOTO B HacTosleil 3asBke. CMech C NMPEUMYLIECTBEHHBIM COJEpKAaHUEM OAHOIO W3
5HAHTHUOMEPOB MOXKET COJepKaTh, HAIPUMED, IO MeHbLIeH Mepe 60 MOJI. MPOLIEHTOB OAHOIO U3
SHAHTHOMEPOB WK OoJiee MPeaNnoUTUTENIbHO MO MeHbInel mepe 75, 80, 85, 90, 95, 96, 97, 98,
99, 99,5 unu naxe 100 moa. mpoueHTOB. B HEKOTOPBIX BapHaHTaxX peaM3aLUN COCIUHEHUE,
ONMCAaHHOE B HACTOALIEN 3asBKe, C TMPEUMYLIECTBEHHbIM COJEpP)KaHHEM OAHOIO U3
SHAHTHUOMEPOB, MOXKET IO CYIECTBY HE COZlEP>KaTh APYroro 3HaHTUOMEPA, T “TO CYLIECTBY He
CONEPKUT O3HAYAET, YTO PACCMATPUBAEMOE BeLIECTBO cocTaBiisieT MeHee 10%, unu menee 5%,
unu meHee 4%, unu menee 3%, wiu Menee 2%, unn MeHee 1% 1o CpaBHEHUIO C KOJUYECTBOM
APYroro 3HaHTHUOMEPA, HAMPUMEP, B CMECU COenuHeHui. Hanpumep, ecnu cMech COeIUHEHUN
COIepkKUT 98 rpaMMOB NEPBOro0 S3HAHTUOMEPA U 2 TpaMMa BTOPOr0 S3HAHTUOMEPA, TOBOPSIT, YTO
OHa COAEP>KUT 98 MOJI. MPOLIEHTOB MEPBOrO 3HAHTUOMEPA U TOJBKO 2 MOJI. IPOLEHTa BTOPOIrO

SHAHTHOMEpA.
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[0096] Tepmun “nuacrepeomepbl’ MOXKET OTHOCHUTBCS K HabOpy CTepeon3OMEpOB,
KOTOpbIE HENb3sl HAJNOXKHUTh APYr Ha Jpyra IyTeM BpalleHHs BOKPYT OIMHAPHBIX CBS3EH.
Hanpuwmep, yuc- u mpanc-nBoiiHble CBsI3W, SHAO- U 5K303aMElLIeHHE B OMLIMKIMYECKUX
KOJIBLIEBBIX CHCTEMax M COEAMHEHUs, COJepiKalliieé HECKOJbKO CTEPEOr€HHBIX LEHTPOB C
Pa3NUYHBIMM OTHOCHUTENBbHBIMU KOH(UIypauusMH, OTHOCAT K Juacrepeomepam. TepMuH
“nuactepeoMep”’ MOMKET OTHOCUTBCS K JEOOOMY 4JieHy YKa3aHHOTO Habopa coenuHeHuil. B
HEKOTOPBIX MPEACTABIEHHbIX MPUMeEpax CHocod CHHTE3a MOXKET NPUBOAMTH K ITOJNYYEHHUIO
OJTHOTO AMacTepeoMepa WM cMecHu auactepeomepoB. COeIMHEHUs, OMUCAHHbIE B HACTOSIIEH
3asiBKe, U CHOCOO TOJNyYeHUs] COCOUHEHUH MOTYT BKJIFOUATh JHACTEpeOMephbl. B HEKOTOphIX
BapHUAHTAX PeaJM3alMy COCUHEHNUS], ONMCAHHbIE B HACTOSIIIEH 3asBKe, MOTYT OBbITh 0OOTaIeHbI
s obecneyeHns MPEMYIECTBEHHOTO CONEePKaHUsl OJHOTO U3 AHACTEPEOMEPOB COCIUHEHHS,
OMHCAHHOTO B HacTosmeld 3asBke. CMeCh C NMPEHMMYINECTBEHHBIM CONEPIKAaHHEM OJHOTO W3
IUAaCTEPEOMEPOB MOKET COAEPKaTh, HAPUMEP, MO MEHbIIEH Mepe 60 MOJI. MPOLUEHTOB OJHOTO
U3 AracTepeoMepoB mwin Oojiee MPeanouTUTENBHO 10 MeHbInel mepe 75, 99, 95, 96, 97, 98, 99
unu gaxe 100 Mo, mpOLeHTOB.

[0097] Kpome Toro, coequHeHUs, ONTMCAHHBIE B HACTOSIIIEH 3asBKe, U CITOCOO MOTyHIeHHSI
COEAMHEHUI BKJIIOYAET BCE TIEOMETPHYECKHE M TO3MLMOHHBIE H30Mephl. Hampumep, ecnu
COeNMHEHHE, ONUCAaHHOE B HACTOSLIEH 3asBKE, COAEP>KUT JBOMHYK CBsA3b WIH
KOH/IEHCHPOBAHHOE KOJIBIIO, B 00BEM HACTOSINEro M300peTeHHst MOTYT OBITh BKJIFOUEHBI YiUC- U
mpanc-GopMel, a Takke cMecH. Ecimu coenuHeHHne CONep’KUT IBOMHYIO CBSI3b, 3aMECTUTEINb
MoxkeT umerb E- nmm Z-xondurypamuro (ecnu KOHPUrypauus HE yKa3aHa B HACTOALIEM
ornucannu). Ecnu coenuHeHne COREPXKUT NWU3aMEINEHHBIH IUKJIOAJIKWJ, LUKJIOAIKIIBHBIN
3aMECTHUTENb MOXKET UMETh YUC- WIH Mpanc-KOHPUTypanuto (eciu KoHQUryparus He yKazaHa B
HACTOSILIEM OIUCAHHH).

[0098] Coenunenus, omucaHHbIe B HACTOSIIEH 3asBKE, MOTYT AOMOJHUTEIBHO BKJIIOUATD
BCE COEIUHEHHs C M30TONMHbIMU MeTkamu. CoequHeHue ¢ “U30TOMHON WIH “‘pafiuOaKTUBHON
METKOW MpEeACTaBJsieT COOOW COSAMHEHUE, B KOTOPOM OJUH MU OOJiee aTOMOB 3aMEHEHbI HIIH
3aMELIeHbl aTOMOB, aTOMHAasi Macca WM MacCOBOE€ HYUCIIO KOTOPOrO OTJIMYAETCs] OT aTOMHOMN
Macchl WJIM MAacCOBOIO HYHCJIAa aroMma, OObIMHO OOHapykuBaeMoro B mpupope (T.e.
BCTPEYAOLIErocs B Mpupose). Hampumep, B HEKOTOPBIX BapUAHTAX PEATU3ALNH B COSTUHEHUSX,
OMHCAHHBIX B HACTOSLICH 3asBKE, aTOMBI BOIOPOAA MOTYT OBITh 3aMEHEHBl I 3aMELICHBI
onHUM wmiu Ooiee aToMaMH JedTepust Wi Tputusi. Hekoropble coenmuHeHHs ¢ M30TOIMHBIMU
METKaMH COTJIACHO HACTOSLIEMY H300pETEeHHI0, HAlpuMep, COCOUHEHHUs, KOTOpbIE COMEepIKaT
PamTUOAKTUBHBIA HW30TOIN, MOTYT SIBJISITBCS TMOJE3HbIMU JJIsI NPUMEHEHHs B HCCIEIOBAHMSAX
pacripenesneHust IEeKapCTBEHHOTO CPEACTBa W/ MK cyOcTpara B TKaHAX. PainoakTHBHbIE H30TOMBI
tpurtus, T.e. “H, u yrnepona-14, T.e. "*C, ocoBeHHO monesHs A yKasaHHOI e Graronaps
JETKOCTH HX BKIIOYEHUS W HMEIOIIUXCS CPENCTB Ui JeTeKTHpOBaHUs. 3aMeHa Oolee

o o 2
TSKEJIBIMU U30TONAMH, TAKMUMU KaK ACUTCPUU, T.€. H, moxer obecrieunBaTh OMNPEACIICHHBIC

2

TepaIreBTHYECKUE MPEUMYIIECTBA C pe3yJbTaTe 0oJiee BLICOKOH METa0OINUECKON CTaOUIBHOCTH,

HanpUMep, YBEJIMYEHHOrO MEepHoa IMONYBBIBENCHUS in VIiVO WJIM NMOHMKEHHBIX TPeOOBaHUI K
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TO3UPOBKE, U, CJIEAOBATENIbHO, MOJKET SIBJATHCS MPEANOYTHTEIbHOW B HEKOTOPBIX CIIyYasiX.
INoaxonsimue U30TOMBI, KOTOPbIE MOJKHO BKJIIOYATh B COCOMHEHHs, OMMCAHHbIE B HACTOSIIEH
3asBKE, MOTYT BKJIOYATh, HO HE OrpaHMUMBAIOTCA uMM, “H (Takke oGo3Hadaercs, kak D B
ciyuae neiirepus), “H (Takoke obosmauaercst, kak T B cayuae tputus), ' 'C, °C, “C, PN, PN,
15O, 17O, 18O, 18F, 355, 36C1 , 82Br, 75Br, 76Br, 77Br, 123I, 1241, 1251 4 B 3amena na MO3UTPOHHO-
AKTHBHbIE H30TOMBL, Takue kKak ' C, "°F, 0 u "*N, Moxer sB1sThCs MONe3HOI B HCCIIENOBAHMSX
IyTeM IO3UTPOHHO-3MHUCCHOHHOH ToMorpadpuu (I19T).

[0099] Coenunenusi m00Oi U3 (HOpPMyI, ONMUCAHHBIX B HACTOSINEH 3asBKE, MOXKHO
NOJIyYaTh MPH TMOMOINK CIOCOOOB, M3BECTHBIX B OOJIACTH OPraHUYECKOTO CHUHTE3a, KOTOpbIE
YACTHYHO M3JIOJKEHBI B CJASAYIOLIUX CXeMaX CHHTE3a U MPUMEpPaxX B COYETAaHUU C PYKOBOICTBOM,
NpPUBEIECHHbIM B HACTOSIIEM JOKyMeHTe. B cxemax, mpencTaBIeHHBIX HUXKE, MOAPa3yMeBaroT,
YTO 3aLIUTHBIE TPYMIbl il YyBCTBUTEJbHBIX HIIH PEAKIIMOHHOCIOCOOHBIX TPYII MOKHO
NPUMEHSITh MPH HEOOXOOUMOCTH B COOTBETCTBHH C OOLIMMH TNPUHLMIAMH WM XUMHEH B
COOTBETCTBUH C PYKOBOACTBOM, TMPHBEICHHBIM B HACTOSILIEM JOKYMEHTe. 3allUTHBIMH
IPYyIIaMH MOKHO YMPABJSITh B COOTBETCTBHU CO CTaHIAAPTHBIMH CMOCOOAMH OPraHUYeCKOro
cuaresa (T. W. Greene and P. G. M. Wuts, “Protective Groups in Organic Synthesis”, Third
edition, Wiley, New York 1999). YkazanHble rpynmsl MOKHO YAAJsATh Ha YAOOHOH CTamuu
CHHTE3a COEIMHEHHs] C TMPUMEHEHHEM CIOCOOOB, KOTOpbIE OYEBHAHBI IJISI CIELHAJIHCTOB B
JaHHOW OOJAaCTH TEXHHKHM, HA OCHOBE MOAPOOHOrO OMUCAHUs, MPUBEICHHOTO B HACTOSILIEM
nokymente. CriocoObl 0TOOpa, @ TAK)Ke YCIOBUSI PEaKLUU U TOPSAAOK MX BBITOJHEHUS! IOJKHBI
COOTBETCTBOBATh HACTOSALIEMY H300PETEHHIO.

[00100] Ha cnepyromux cxemax 2-5 Takke NMPENCTaBIEH CUHTE3 COSTUHEHUsT (POPMYIIbI
(9) u ero NPOMEKYTOYHBIX COEAMHEHUH.

Cxewma 2: Cunme3s coeounenus hopmynoi (4)
Ri

OH

|
! 0. N !
HN Ao~ ~0 o NH - ogm T ““o NH —_
o | 0
HN "NH
p2 e R2 R3
1 {2)
OH
NHBQC \/(INHBDC 0/\1:
02N f ) ])v\( /Q: 7 OJ\H! ’ Omoj\r "
e o
BocHN BocHN NH
NHBoc
4) © ‘
(3) OH

[00101] Ha cxeme 2 mpencraBieH CHHTE3 COEOUHEHUsT (POpMYIbI (4), HIIH €r0 COJIH, UIIH
1
€ro CoJIbBaTa, WM €ro SHaHTHOMepa, Uiau ero auacrepeomepa. Ha cxeme 2 R mpencrasnsier
. 2 . 3
coboit H nmn C-Cs anxun; R™ npexncrasisier coboii H wmu C;-C5 ankwr, u R npencrapnsier

coboii H nmn C-C; ankw; u === npeacrasisieT coO0N OAUHAPHYIO CBSI3b WIIN IBOHHYIO CBSI3b.

Cunme3s coeounenus hopmynvt (2)
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[00102] Co ccpuikoli Ha cxeMy 2 B HEKOTOPBIX BapHaHTaxX pealu3alliy peakluu,
noApoOHO ONMHUCAHHBIE HA CXeMe 2, MPOBOAWIM MPHU TeMIIEpPaType BIUIOTH 10 mpumepHO 60°C.
Coenunenne ¢opmyinl (1), wim ero sHAHTUOMED, WM €ro ANacTepeoMep MOKHO MPUBOAUTH B
KOHTaKT C peareHToM sl BBeneHus: PNZ-3amuTel ¢ nmojydeHueM coenuHeHus Gpopmyisl (2),
WM €T0 COJIM, WJIU €r0O COJIbBATa, WM €ro SHAHTUOMEPA, WM €ro Juactepeomepa. B HEKOTOpbIX
BapUAHTAX peaju3allMd peareHT i BBeneHuss PNZ-zammrbl  BeiOpan u3  1-{[(n-
HUTpOoOeH3m)okcH |kapOonm § - 1H-OenzoTpuasona (PNZ-Bt) u 4-aurpobensun-1H-
6enso[dJumunazon-1-kapbokcunara. B HEKOTOpPBIX BapHaHTax peaju3alld peareHT MAJist
BBeieHus1 PNZ-3amutel npencrasisier codoit PNZ-Bt.

[00103] B HekoTOpBIX TakuxX BapUaHTaX peanu3aluu peareHT Ans BBeneHus PNZ-
3aILIUTBl MOXKET MPUCYTCTBOBATh B PEAKLMU B KOJMW4YeCTBE OT npumepHo 1,0 no 1,2 monspHOro
SKBHUBAJICHTA B pacuere Ha coeguHeHne ¢opmynbl (1), WM ero SHaHTHOMEp, WM €ro
auactepeoMep. B HEKOTOPBIX BapHaHTaxX peai3allii Peakluo coeauHeHust Gopmyisl (1), wim
€ro SHaHTHUOMEpA, WJIM €ro JHacTeEpeoMepa C peareHToM s BBeneHUss PNZ-3amuTel MOKHO
NPOBOOUTh B TMPUCYTCTBHHM PACTBOPUTENS, BBIOPAHHOTO W3 TPYMIbL, COCTOSALIEH U3
IUXJIOPMETaHa, CIIUPTAa U UX KOMOWHAIIMH. B HEKOTOPBIX TAKMX BapUAHTAX PEeaH3aLMH CITUPT
npeacrasisier coboii mMeraHon. IIpucyTcTBHEe MeTaHOJA MOXKET YBEJIWYHBATH CEJIEKTHBHOCTH
peakuuu, Korma R', R? wum R npencTasisiroT codoli H. B npyrux BapmaHTax peanusanuu
peakmuio coenuHeHust ¢dopmynbl (1), WM €ro sHaHTHOMepa, WIM €ro auacrepeomepa ¢
peareHTOM ass BBeAeHUs PNZ-3aluTel MOKHO MPOBOAUTH B MPUCYTCTBUM PAacTBOPUTEIS,
BBIOPAHHOTO U3 TPYIIIBL, COCTOSIIEH U3 TUXJIOPMETaHa, TAHONA U UX KOMOMHAIUH.

[00104] B HexoTOpBIX BapHaHTaX peaju3alMu coenuHeHne QGopmynbl (2) MOXKHO
HNPUMEHSTh B CJIEAYIOLIeH peakiy 0e3 CyIecTBEHHONH OUUCTKH.

[00105] B HexkOTOpBIX BapuaHTax peaju3aluu R', R* u R? B coennuennnu dopmyisl (1),
WIN ero SHaHTHOMEpe, WIN ero JuactepeoMmepe NnpenctasisitoT coboit H. B HexkoTopsIx Takux
BapHaHTaxX peaju3aluu coenrHenue Gopmyibl (2) mpencraBiseT co0oi coenuHeHue hOpMYyJIbI
(2a):

HN

(2a);

Hjin €ro COJib, UJIK €ro COJIbBAT, HWJIM €r0 5HAHTHOMEDP, WU €TI0 AUACTEPCOMED. B

HEKOTOPBIX TAKHX BAPUAHTAX PEATHM3ALHNU === MPEICTABISET COOOH ABOWHYIO CBSI3b.

[00106] B HekoTOphIX BapuaHTax peajdu3anuu coenwHeHne ¢opmyiel (1), koTopoe
NPUBOAAT B KOHTAKT C PEAareHToM Ui BBeneHHss PNZ-3amuThl, MOXKET MPEnCTaBIsATh COOOH

CU3OMHUIINH B BHJIe CBOOOTHOTO OCHOBAHUS (TIPEACTABIICH HIDKE):
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| OH
HN ~o"~o, i o “"NH
ost
HN™ “NH,

B HEKOTOpBIX TaKMX BapUaHTAX peaNn3alud coenuHeHue (opmyJibl (2) MpencTaBiser

coboti coenunenue hopmysl (2b):

NH,

PNZ" " 07" Yo, _~_L0 “NH
ok
H,N™ “"NH,

2b

HJIN €ro COJIb, UJIK €0 COJIbBAT.

Cunme3s coeounenusa hopmyinnt (3)

[00107] Co ccputkoii Ha cxemy 2 coenunenue Gopmydsi (3):

MHBos

NF2 3.

WIN €ro COJIb, HJIH €r0 COJIbBAT, WJIM €r0 SHAHTUOMED, WIN €ro JUAcTepeoMep MOXKHO
nojyyaTb U3 COeAMHeHMs (GopMynbl (2), UIM €ro COJMW, WM €ro COJbBaTa, WM €ro
SHAHTUOMEpa, WIM €ro auacrepeomepa. B HEKOTOpBIX TakuMX BapHaHTaxX peaIU3aLUU ===

npencTaBisieT coO0H ABOMHYIO CBS3b.

[00108] Ecin R', R* u R? mpencrasmsior coboit H, coenunenne hopmysl (2), Win ero
COJIb, MJIM €0 COJIbBAT, WJIM €ro YHAHTUOMEpP, WM €ro JUacTepeoMep MOXKHO NMPUBOIAUTH B
KOHTAKT C peareHTOM IJisi BBeAeHUs] Boc-3ammrsl (mpem-0yTHIOKCUKAPOOHUIT) C MOJTyYeHHEM
coenuHeHus: Gopmyibl (3), WK €ro CONH, WK €ro COJbBaTa, WIH €ro SHAHTHOMEpA, WU €ro
nuactepeoMepa. B npyrux BapuaHTax peaiv3aiuy, e€CiM OAWH Win Ooliee w3 R', R? wm R’
He3aBUCHMO MpencTaBisitoT codoit Ci-Cz anxwmn, omny mim Oonee C;-Cs alKWIBHBIX TPYIII
YAAISIOT, U coequHeHne GopmyJibl (2), UIH €ro COJib, WU €r0 COJIbBAT, MM €ro YHAHTUOMED,
WIN €ro INacTepeoMep MOKHO NMPUBOIUTH B KOHTAKT C PEAreHTOM JJIsl BBEACHUST Boc-3a1uThI ¢
nojiyueHueM coenuHeHuss (opmynbl (3), WIM €ro COJW, WM €ero COJibBaTa, WU €ro
SHAHTHOMEPA, WIH €0 JUacTEPEeOMepa.

[00109] B HekoTOpBIX BapHaHTAaX peaJU3alliy PEareHT IJIsi BBEIEHUs Boc-3aluThl
npencTaBsier  coOo  gu-mpem-OyTun-nukapboHar,  N-(mpem-0yTOKCHKapOOHUIOKCH)-5-
HOPOOpHEH-9100-2,3-TNKapOOKCUMUT, N-mpem-0yTokcnkapOOHIINMHIIA30J1, 2-(mpem-
OyTOKCHKapOOHUIIOKCHUMHHO)-2-(h €HUITaLleTOHUTP UL, 2-(mpem-0yTOKCUKapOOHMITHO)-4,6-

OUMETWINUPUMUANH, |-mpem-OyTokcukapOonun-1,2,4-tpuazon, mpem-0yTun-¢peHunkapooHar,
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N-(mpem-6yToxcukapOOHMIOKCH)pTamumMu Wik mpem-0ytun-2,4,5-TpuxnopdennnkapooHar.
B HekoTOpBIX BapHaHTax peaju3alliy peareHT i BBeIeHUs] Boc-3auThl npencTaBiser cooon
Boc,O  (Boc-auruppun; — au-mpem-Oytui-nukapOonat) waum Boc-ONb  (N-(mpem-
OyTOKCHKapOOHWIOKCH )-5-HOPOOpHEH-9HO0-2,3-nuKkapOoKcuMuL). B HEKOTOpBIX — Takux
BapHUaHTaX peau3alii peareHT AN BBeneHHs: Boc-3amuTel mpexacrtaBiser coboit Boc,O. B
HEKOTOPBIX TAKUX BApUAHTAX peajM3alluyd PeareHT JUIs BBeNeHHs Boc-3aluThl MpencraBiseT
coboii Boc-ONb.

[00110] Peakumto wmexnay coemuHeHueM (Gopmysbl (2), WU €ro COJNIbI0, WM €ro
COJIbBATOM, WJIM €r0 SHAHTHOMEPOM, WJIH €r0 IUACTePeOMEPMO M PEareHToM sl BBeeHus: Boc-
3aIUThl MOKHO MPOBOAUTH B MPUCYTCTBHH KHUCIOTHI JIbtonca. B HEKOTOPBIX TaKMX BapHaHTax
peamm3anmu  kucinora Jlptouca mnpexacrasisier codoit Zn(OAc),, ZnCl, wmum  Zn(OPiv),.
ANBTEPHATUBHO, PEAKIHIO MEXIy coequHeHueM (opmynbel (2), WM €ro COJIbI0, WM €ro
COJIbBATOM, WJIM €TI0 SHAHTHOMEPOM, WM €r0 IUACTEPEOMEPOM H PEareHToM sl BBeeHus1 Boc-
3aIUTHl TAKXKE€ MOXKHO MPOBOJIUTH B MPHCYTCTBUU KUCJOTHI JIbtonca, comeprkamield HOH Meau
WJIA MIOH HHUKEJIS.

[00111] Kpome Toro, peakuuo MeXay COeAMHEHHuEeM (opMyItbl (2), U €ro CONbIO, WITH
€ro COJIbBATOM, WJIM €r0 SHAHTHOMEPOM, UJIM €r0 JUACTEPeOMEPOM M PEAreHTOM ISl BBEIECHUS
Boc-3amuTel MOKHO MPOBOAMTH B MPHCYTCTBUU aMUHA. B HEKOTOPBIX BapuaHTax pealn3alun
aMHH Tpencrasisier codoit 1,8-nuazadbunmkio|S.4.0lyanen-7-en (AbY), nupunuy, nunepuaus,
4-mumernnamuHonupuane (DMAP), 2,6-1yTunuH, AMMETHUIaHWINH, N-MEeTHIMUpPOIuaoH, N-
OUM3ONPONIIATUIAMUH, N-MeTWIMMUAa30, N-3THIAUMETHIIAMHUH, TPUMETHWJIAMUH — WIH
TPUSTHJIAMHUH. B HEKOTOPBIX BapuaHTax peajn3aliii aMHH MPEACTABIsET COO0OH TPUITHIIAMHUH.

[00112] Kpome TOro, peakiuuo MeXay CoeauHeHueM (opMyibl (2), UIIH €ro CONbI0, UIH
€ro COJIbBATOM, WUJIM €r0 SHAHTUOMEPOM, UJIM €ro AUacTepeoOMEepPOM M PEAreHTOM JJIs BBEIECHUs
Boc-3amuTel MOXHO NPOBOAUTH B NPUCYTCTBUHM CNUpTAa. B HEKOTOPBIX TakuxX BapHaHTax
peanr3anyy CIUPT MPEACTABISIET COOOH METAHOII.

[00113] B HexoTOpBIX BapuaHTaX peaju3aluu coenuHeHne ¢Gopmynbl (3) MOXKHO
MPUMEHSITD B CJIENYIOIIEH peakiuu 0e3 CyIeCTBEHHON OYHCTKH.

[00114] B HeKOTOpBIX BapUaHTAX peann3aluu coenuHeHne Gopmyisl (3), WK €ro cob,
WIA €r0 COJIbBAT, WM €r0 SHAHTHOMEpP, WM €ro JAHACTepeoMep MOKET MPENCTaBIsATh COOOM

coenunenue Gopmysl (3a):

NHBoc
L LK
PNZ~ 0 O\0,0
BocHN" “'NH,

3da

k4

WJIN €0 COJIb, WJIH €r0 COJIbBAT, MOTyYEHHbBIN MyTeM MPUBEAECHUS COETUMHEHHS (POPMYJIbI
(2b), wnm ero coJu, WK €ro COJIbBAaTa B KOHTAKT C PEAreHTOM JIJisl BBeJeHUs] BoC-3aIHThI.

Cunme3s coeounenus hopmynwt (4)
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[00115] Co ccpuikoii Ha cxemy 2 coenuHeHune Gopmydisl (3), WIM €ro Coib, HIH €ro

COJIbBAT, WJIK €r0 3HAHTHOMEP, WKW €T0 AUACTCPEOMED MOXKHO IMPUBOAUTL B KOHTAKT C
OH

DgL\ffxxKNHﬂﬂﬁ

H C TMOJy4€HHeM CoeuHeHUs1 popMybl (4):

O

NHBoc oH

0 ﬁﬂ " /jt
OZN—@—/‘H/‘ "0 ‘G,,,C}*’Kr NH
0 OH |

H 4,
WIN €ro COJIM, UM €ro CONbBaTa, UM €ro SHaHTHOMEpa, WM €ro auacrepeomepa. B
HEKOTOPBIX TAKHX BAPUAHTAX PEaM3alHU === MPEICTABISET COOOM ABOWHYIO CBSI3b.

[00116] Peakumro wmexny coemuHeHHeM (Gopmysbl (3), WM €ro COJIbI0, WIH €ro
OH
D‘MﬁHBm
COJIbBATOM, WJIM €r0 3HAHTHOMEPOM, WJIH €ro JUacTepeoMepoM U OH MO>KHO
NPOBOJUTH B MPUCYTCTBUH aKTUBHPYIOLIETO PEAreHTa U peareHra s 0Opa3oBaHUs MENTUIHON
CBSI3U.

[00117] AKTUBHpYIOIIMH peareHT OTHOCUTCSI K peareHTy, KOTOpbI IpeBpalaeT
KapOOHWIIBHYIO Tpymnmy KapOOHOBOH KHCJIOTBI B TpymIy, KoTopas Oojiee BOCHPHUHMYHBA K
HyK1eoQuIbHOH arake. B HEKOTOpBIX BapuaHTaX peaNu3alMy AaKTUBUPYIOLUIMH peareHt
npexacrasysier cobori HATU, HOOBt, HOSu, HOAt, DMAP, BOP, PyBOP, PyBrOP, PyAOP,
PyOxim, DEPBT, TBTU, HBTU, HCTU, HDMC, COMU, CDI unu HOBt. B HEKOTOpBIX Takux
BapHaHTaX peaju3alii AaKTUBHPYIOIIUNA peareHT mnpencrasiser codoii HOBt. B HekoTopbix

BapUaHTaxX pealn3aliy AKTUBUPYIOLIUI peareHT MPUCYTCTBYET B KOJIUYECTBE OT npumMepHo 0,05

OH

D/,L\/\/HHBM

10 1,0 MOISIpHOTO 5KBUBAJIEHTA B pacyeTe Ha OH

[00118] B HekoTOpBIX BapHaHTaX peau3alldd pPeareHT sl OOpa30BaHUsS MENTHIHON
cesisu mpexacrasmsier coborr DCC, EDC, DIC, WSC, EDAC wm PyBOP. B HekoTopbIx
BapHUAHTAX peaM3aliil pPEareHT sl oOpa30BaHUs TMENTHAHOW CBSI3U TPENCTAaBISIET COOOM
EDAC wnmu PyBOP. B HEKOTOpBIX TakMX BapHaHTax peajM3ally peareHT myisi 0Opa3oBaHUs
nenTuaHON cBsizu mnpexacrasisier codoit EDAC. B HEKOTOpBIX BapHaHTaX peaji3aliil pPearcHT

s o0pa3oBaHUs NMENTHIHOW CBsI3U NPUCYTCTBYET B KonudecTBe oT mpumepHo 1,0 mo 1,4
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OH
0%
MOHHpHOFO OKBHUBAJICHTA B paC‘leTe Ha BH . B HeKOTOprX BapI/IaHTaX

peanu3alMM peareHT i O0Opa30BaHUs MENTHAHON CBS3M NPUCYTCTBYET B KOJUYECTBE

OH
07 NHBoc
npumepso 1,0; 1,1; 1,2; 1,3 unu 1,4 MOISIpHOrO SKBUBAJIEHTA B pacueTe Ha OH

[00119] Peakumto wmexnay coemuHeHHeM (Gopmysbl (3), WM €ro COJIbIO, WA €ro
OH
DMNHBM
COJIbBATOM, WJIM €r0 3HAHTHOMEPOM, WU €ro JUACTePeOMEpOM U CH MO>KHO
IIPOBOAUTH B KHUCIOTHBIX YCIIOBHUSIX. B HEKOTOpBIX TakUX BapuUaHTaxX pealnu3allyd KUCIOTHBIE
YCIIOBHUS TPENCTaBJsIIOT coboli pH or mpumepHo 4 nmo 7. B HEKOTOPBIX TAaKMX BapHUaHTax
peanu3anyy KUCIOTHBIE YCIOBHS MPEACTABILIIOT codoit pH nmpumepHo 5.

[00120] Peakumro wmexny coemuHeHUueM (GOpMYJbl (3), WU €ro COJbI0, WM €ro
OH

P~ NHBoc

COJIbBATOM, WJIM €r0 SHAHTUOMEPOM, WM €ro JUacTepeoMepoM U OH MO>KHO
IPOBOAUThL B MPUCYTCTBUM CHUPTAa. B HEKOTOPBIX TakUX BapHaHTaX pealu3alud CHUpPT

NpEeACTaBIsieT COOON METAHOII.

[00121] Coenunenue Qopmynbl (4), WIM €ro COJb, WM €ro COJbBaT, WIA €ro

SHAHTHOMED, WK €r0 JUacTepeoMep MOXKET MPEACTaBIATh cOOON coenuHenue Gopmybl (4a):

NHBoc QH
i L T
PNZ~ o” Yo, ~._ 0O "NH
BocHN' ™ “NH

NHBoc

o

O
pu od

4a

k4
WIN €r0 COJIb, MJIM €T0 COJIbBAT, MOJyYEHHBIH MyTeM NMPUBENECHUS] COETHHEHHS (POPMYJIbI

OH

DMNHBO‘C

(3a), U ero CoM, WK €ro COJIbBaTa B KOHTAKT C OH

[00122] B HacTosimeM H300peTEeHHH TaKXKe NPEIJIONKEeH Crnocod, BKITFOUYAOLIHIMA
MOJTyueHNe KpUCTAUTHYeCKor (GopMbl coenuHeHUs GOopMysbl (4), WIM €ro CONH, WA €ro
COJIbBATA, WJIM €r0 SHAHTHOMEpa, WIM ero amacrepeomepa. B Hacrosiiem m3o0peTeHnn Takxke

NPEAJIO’KEH CIOCO0, BKJIOUAOLINN BbIAEIEHNE COeaMHEeHUss GOpMyabl (4), UM €ro CoNu, WU
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€ro COJIbBaTa, WM €ro SHAHTUOMEpPA, WK €ro JuacrepeoMepa, HampuMep, Kak OMHCAHO HUXKE B
npumepe 1.

[00123] Kak oTMeueHO B  HACTOSIIEM OMNHCAHUM, ONpEAEJeHHbIE  CTaIUU
KPUCTAJUTH3ALUN TPU OINpPENeSICHHBIX YCJIOBUSAX MOTYT CIMOCOOCTBOBATH OUHUCTKE IyTeM
ynaneHusi mnpumeceil. M mocne onpeneneHus YCIOBUH KPUCTAUTM3ALUN PUMEHEHHEe
KPHUCTAJTU3ALMH B KA4eCTBE OJHOTO M3 CIIOCOOOB OYMCTKU MOKET MPUBOAMTH KAK K XOPOIIUM
BBIXO/IaM, TaK U K MEHbIIeH M3MEHUHMBOCTH COAEP KaHMs MPUMeECEel OT MapTUU K MapTUU IO
CPaBHEHHUIO C MPEIbIIYIIHUMUA CITOCOOAMH OYHCTKH.

Cxema 3: Cunme3s coeounenus hopmyiot (6)

NHBoc o oH NHBoc Qﬁi
o L BN
i . o _N__A
o O\H/N\ o0 Q/L NH QEN—</_\\‘ T o0 o NBoc
0 oH | -, ==/ 0 oH !
BocHN NH BocHN NH
N o NHBoc - o NHBoc
OH OH
NHBoC o QH
2 070 o NBoc
OH
= BocHN NH
C/HNNHBQC
OH

[00124] Ha cxeme 3 mpencTaBiieH CHHTE3 coequHEeHUs1 (popmyibl (6), MK €ro COJH, W

€ro COJibBaTa, UK €T0 JHAHTHUOMEpA, WU €ro AuacrepeoMepa. === IMPEACTABIISICT coboii

OAUHAPHYIO CBsA3b UIINU )IBOI‘/'IHYIO CBs3b.

Cunmes coeounenus popmynut (3)
[00125] Co ccputkoii Ha cxemy 3 coenuHeHue (opMyJibl (4), WIK €ro Cojb, HIH €ro

CONbBAT, WJIM €ro 3HAHTUOMEDP, WJIH €ro AuacTepeoMep MOXKHO NPUBOAUTH B KOHTAKT C
peareHToM Ui BBeEeHUs] Boc-3aIuThl ¢ OJy4eHUeM CoeqrHeHus1 GopmyJibl (5), iU ero couy,
WIM €ro COJIbBAaTa, MM €ro 3HAHTHOMEpA, MM €ro auacrepeomepa. B HEKOTOPBIX Takux

BapHUAHTAX PEATN3aALUHU === MPEACTABIIET COOOH TBOMHYIO CBSI3b.

[00126] [na yka3aHHOrO IpeBpalleHHsi MOKHO MPUMEHSITh CTaHIAPTHBIN peareHT il
BBEACHUS  Boc-3ammThl,  BKJIOYAs, HO  HE  OTrPaHUYMBAasACb  UMH,  N-mpent-
OyTOKCHKapOOHUITUMHIA301, 2-(mpem-0yTOKCUKapOOHUIOKCHUMHIHO)-2-(€HUIALETOHUTPIII, 2-
(mpem-6yTOKCUKapOOHUITHO)-4,6- TMMETHIITMPUMHIUH, 1-mpem-6yTokcukapoonun-1,2,4-
Tpuaszoyd, mpem-0yTui-¢penmnkapoonar, N-(mpem-OyTOKCHKapOOHMIOKCH)(PTATUMUL, Mpent-
OyTun-2,4,5-tpuxnopdenmikapoonat, Boc,O u Boc-ONb. B HekoTOphIX BapraHTaX peain3aliu
peareHT st BBeneHus1 Boc-3ammursl npencrasisier codoit Boc,O.

[00127] B HEKOTOpBIX BapUAHTAaX pPeaM3allN PEAKIUI0 MEXIY COennHEHHEM (POpMYIIbI
(4), unu ero COJNbIO, WM €r0 COJBBATOM, WJIM €r0 SHAHTHOMEPOM, WM €r0 AMACTEPEOMEPOM U

pearecHToM aJjis1 BBEACHUA BOC-SaH_II/ITbI MOXHO TIPOBOAUTH IpU TEMIECPATYPE BIUJIOTh OO
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npuMmepHo 60°C. B HeKOTOpbIX BapHaHTax peaju3alld pPeaKLUI MEXKAY COeANHEHHEM
dbopmynbl (4), WM €ro COJbIO, WM €ro COJbBATOM, WM €ro SHAHTUOMEPOM, WU €ro
INacTEPEOMEPOM U PEeareHTOM AJIsi BBEEHHs Boc-3aluThl MOKHO NMPOBOAUTH B NMPHUCYTCTBUU
cnupTa. B HEKOTOPBIX TAaKMX BapHAHTAX PeaJMU3aLUU CIUPT MPEACTABIsIET COOONH METAHOJ WUIIH
STaHOJ. B HEKOTOPBIX TAaKMX BapUAaHTAX peATH3aLUU CHHPT MPEACTaBIsieT COOOH MeTaHOJ.
ITpumeHeHne cnupTa B peaKLUHM MEXAY coequHeHueM (opMyJibl (4), WM €ro COJbI0, WIN €ro
COJIbBATOM, WUJIM €r0 SHAHTHOMEPOM, WJIH €ro AMacTepeoMepOM U peareHToM JJis BBeaeHus: Boc-
3aLUTBI MOXKET CIIOCOOCTBOBATh JAJIbHEHIIEMY HCIIONIb30BAHUIO B CISIYIOIIEH PEaKIIHH.

[00128] B HekOTOpBIX BapUaHTaX peaju3aluu coenuHeHne ¢Gopmynbl (5) MOXKHO
MPUMEHSTD B CIENYIOIIEH peakiuu 0e3 CyIeCTBEeHHONH OYHCTKH.

[00129] Coenunenue Qopmynbl (5), WM ero Cojb, WIH €ro COJbBAT, WU €ro

SHAHTHOMEP, WK €ro TUACTePEOMep MOKET MPEACTABIISATh CO0O0M coenuuenue GopmyJsl (5a):

- _NHBoc
R,
PNZ~ o Yo,

NHBoc

5a

k4

WIN €r0 COJIb, UJIH €T0 COJIbBAT, MOJIyYEHHBIH MyTeM NMPUBENEHUS] COeAMHEHHS (POPMYJIbI
(4a), Uy ero CoNu, UK €ro COJIbBaTa B KOHTAKT C PEareHTOM Ul BBeleHUs Boc-3a1uThlL

Cunmes coeounenus popmynut (6)
[00130] Co ccpuikoit Ha cxemy 3 coenuHeHue Gopmydibl (5), WIM €ro coib, HIN €ro

COJIbBAT, WJIH €r0 3HAHTUOMEDP, WJIH €ro AUacTepeoMep MOXKHO IPUBOAUTHL B KOHTAKT C
peareHTOM 1isi CHTH PNZ-3auThl ¢ nojgy4eHneM coenuneHust Gopmyiel (6), UM €ro couy,

HJin €ro cojibBara, HJIUM €ro S5HaHTUOMEpA, UKW €ro auacrepeomepa. B HEKOTOPBIX TaKHX

BaPHUAHTAX PEATN3ALUU === MPEACTABIICT COOOH TBOMHYIO CBSI3b.

[00131] B HekoTOpBIX BapHaHTax peanu3aluu peareHT ans cHATUs PNZ-3amurhl
npeacTaBisier coOOH MUTHOHUT HATpHsl. B Ipyrux BapuaHTax peaju3aldd PeakUusl CHATHUS
PNZ-3amutbel MOKeT MPEACTaBsATh coOOW ruapupoBaHue mnpu nomomu Hp u karamusaropa,
takoro kak Pd/C wmu PtO,. JINTHOHUT HATPHUS MOKET SIBISATHCS OOJiee MPENNOUYTUTEIbHBIM 110
CPaBHEHHIO C PEaKLHUSIMH CHSTHS 3aLIUThI, TPEOYIOIIUMHU THAPUPOBAHUS, TIOCKOJIBKY €ro JIETKU
NPUMEHSTh B OOJbIIEM MacIITade, OH MOXKET SIBJISITHCS XEMOCEIEKTUBHBIM U MEHEE OIACHBIM U
MOJKET He TPeOOBaTh CIENHUAIBHOTO 000PYIOBAHUS AJISI HCIIOJIb30BAHMSL.

[00132] Coenunenue Qopmynbl (6), WIM €ro Cojb, WIH €ro COJbBAT, WU €ro

SHAHTUOMEP, WU €0 TUACTEPEOMEP MOKET MPEACTABIATh COO0H coenmHerne GopMyJibl (6a):



Ed

WU €r0 COJIb, MJIH €r0 COJIbBAT, MOJyYEHHBIH MyTeM MPUBEIECHUS] COeTHHEHHS (POPMYJIbI
(5a), unmu ero cou, WK €ro COJIbBaTa B KOHTAKT ¢ PeareHTOM JUist CHSATUSI PNZ-3a1uThl.

[00133] B mHacrosmieM U300pEeTEHHUH TakXKe MPEUIOKEH CrIocod — MOydeHwHs
KPHUCTAJLTHUECKOH (popMbl coenrHeHust GopMyibl (6), HITH €ro COJIM, WIH €r0 COJbBATA, WIH €ro
SHAHTHOMEpA, WK €ro auacrepeomepa. B HactoseM H300peTeHNH TakKe MPEIJIOKEH Croco0,
BKJIFOUAIO LM BBIACNICHHE COeqUHEHNsT (POpMYJIBI (6), WIIM €r0 COJIU, HIIH €r0 COJIbBATA, WU €ro
SHAHTHOMEPA, WM €0 JUacTepPeOMepa, HalpuMep, KaKk OMUCAHO HUXKE B puMepe 2.

[00134] Takum oOpazoMm, Kak OTMEYAJIOCh pPaHEEe, YKa3aHHAs KPUCTAJUIM3ALUSI MOXKET
CIOCOOCTBOBaTh TMPOLECCY OYMUCTKH (HAmpUMep, CHIKEHHMIO COJEPKaHHWs TpuMeceidl) W
yIOpPOLaTh TPOLECC OYUCTKU MO CPABHEHHMIO C TMPENbIAYLIIUMH CIIOCO0AMHM OYHCTKH, HYTO
NOTEHIMAJIBHO MOXKET PUBOIUTH K OOJIbIIEH BOCIIPOM3BOJIUMOCTH BCETO MPOLIECCa.

Cxema 4: Cunmes coeounenus chopmyiot (7)

NHBoc o NHBOC
: N
FaN Q7 "0 )\ NBoc HO™ >~ %Boc
oH ! .
BocHN NH BocHN
OM NHBoc OM NHBoc
OH OH
(6) {7)

[00135] Ha cxeme 4 mpencrasiieH cuHTe3 coequHeHust Gpopmyibl (7), WM €ro COJH, UITH
€ro CONbBaTa, WM €ro SHAHTHOMEpPa, WINM €ro guacTepeoMmMepa. === NPENCTaBIsIeT COOOMH
OOUHAPHYIO CBA3b UJIU I[BOI\/‘IHYI-O CBsI3b. B HEKOTOPBIX BaApHUAHTAX pEaU3alluu === MPECACTABIACT

co0O0¥i IBOHHYIO CBSI3b.

[00136] IIpoTekaHne peakuu MpeBpaleHHss COeNHMHEHUsT GOpMyJibl (6) B COEAMHEHUE
dopmynsl (7) sBISAETCS HEOKHMOAHHBIM B OTHOLICHUU AQJKHJIUPOBaHMA. IIpu HOpMAalbHBIX
OOCTOSATENbCTBAX TMEPBUYHBIA aMHH, TAKOW Kak rpymna B coenuHeHHH (popmyinel (6), umeer
TEHJCHIMIO K alKWINPOBAaHMIO Oojee omHOro pasa. Takum o0pa3oM, HEOXKHMOAHHO, YTO
coenuHeHne GopmyJbl (7) COOEp>KUT BTOPUYHBIN aMHUH (HANpUMep, aKUJIUPOBAHHBIA OHUM -
CH,CH,0OH). Kak oOcy»xpmaercst HIKe, YCJIOBHUS PEAKLUH, BKJIOYAs BBIOOP PACTBOPHUTENS U
NpPUMEHEHWEe peareHTa Uil TMPEefOTBpPAIleHUs] M30bITOYHOIO  AJKMJIMPOBAHUS, MOTYT
o0ecrneunBaTh NPOTEKAHNE MOHOAIKIIMPOBAHNS B COOTBETCTBYIOIEM MECTE.

Cunmes coeounenus popmyisi (7)
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[00137] Co ccpuikoii Ha cxemy 4 coenuHeHune ¢Gopmydisl (6), WIK €ro Coib, W €ro

COJIbBAT, WJIK €ro0 SHAHTHOMEP, WKW €T0 AUACTCPEOMECD MOXKXHO MNPUBOAUTHL B KOHTAKT C

1
o LG 3
HO™ ™~ , rne LG' npencrasisier co6oii yXOASIIYIO TPYIINY, ¢ MONYYEHHEM COEIUHEHNs

¢dopmyisl (7), Min €ro COJH, WK €ro COJIbBATA, WIIN €r0 YHAHTHOMEPA, WIN €ro AHACTePeOMepa.
B HeKOTOpBIX TaKMX BapHaHTAX peajH3alMU YXOIIlas TpyIna MpeacTaBiseT coboi Hox-,

OpoM- uiM XJIOp-. B HEKOTOPBIX TaKMX BapHaHTaX pean3alliy yXOZSIIasi TPyIIa MPeACTaBIsSeT

_LG?
co0oii foa-. B HEKOTOPBIX BapUaHTAX peau3aluu HO™ T~

MPUCYTCTBYET B KOJUYECTBE OT
npuMepHo 1,0 10 1,5 MOJISIpHOTO 3KBUBAJIEHTA B pacueTe Ha coequueHue Gopmysr (60).

[00138] Peakumro mexny coenuHeHHeM (opmynbl (6), WM €ro COJNBIO, HIH €ro

LG
COJIbBATOM, HWJIM €r0 SHAHTHOMEPOM, WK €ro AUACTEPECOMEPOM U HO MOKHO

MpoOBOAWUTL B IO CYLICCTBY 663BOI[HI:;IX YCJIOBUSAX. B HEKOTOPbIX BapHUaHTax pealu3anuu
peaku Mexny coenuHeHreM (Hopmyiibl (6), WM €ro COJIbIO, WJIM €ro COJbBATOM, WJIH €ro

LG
SHAHTHOMEPOM, UIM €ro auacrepeomepom u HO MO>XHO MPOBOJUTHL B IPHCYTCTBUH

pacTBOpUTENsi, BBIOPAHHOTO W3 TPYMIbI, COCTOSINEH W3 AUETOHWTPUJIA, aleTOHa M UX
KOMOMHAIMU. ALETOH MOJKET CONIEHCTBOBaTh CEJEKTUBHOCTH PEAKIHH, CIOCOOCTBYS
MOHOAJIKUJIUPOBAHUIO. AI_IeTOHI/ITpI/I.]'I MOKHO TIPUMECHATb JIA YAAJCHHSA BOAbl MyTEM
o0pa3oBaHUs a3€0TPOIIA.

[00139] B HEKOTOpBIX BapUAHTAX peaM3allU PEAKIUI0 MEXIY COoelnHEHHEeM (POpMyIIbI

(6), WK ero CoJbIO0, WIJIM €r0 COJIbBATOM, WJIM €r0 SHAHTHOMEPOM, WJIH €ro JHAaCTepPeoMepoOM U

1
HO™ ™~ MOXHO MHNPOBOAUTHL B NPUCYTCTBUU NaHCO3, Kap60HaTa JINTHA, Kap60HaTa

HaTpusi, kapOoHaTta kamus, kapOoHara wnesusi, cynbpara Harpus, DIPEA, docdara Harpus,
TPUMETHIIOPTOGOpPMHUATA U TEeKCAMETWIIANCHIaHA. B HEKOTOPBIX TaKMX BapHaHTAX peaTH3aluu
peakumro ocyuiecTBisitor B npucyrctBuu NaHCOs;. B HekOTOphIX BapuaHTax peanu3aluvu

peaku Mexny coenuHeHreM (HopmyJibl (0), WM €ro COJIbIO, WM €ro COJIbBATOM, I €ro

LG’
SHAHTHOMEPOM, HJTH ero anactepeomepom u HO™ ™~

MO>KHO IIPOBOJUTH NP TEMIIepaType
or mpumepHo 30°C mo 40°C. B HeKOTOpBIX TaKMX BapHAHTAX peaJU3aLUU TeMIepaTypa
coctaBysier npumepHo 35°C. Temmepatype!l Beime S0°C MOTryT NpUBOAMTHL K OOpa3OBaHUIO
IUATKAIAPOBAHHOTO TOOOYHOTO MPOAYKTA.

[00140] Peakumro mexny coenuHeHHeM (opmynbl (6), WM €ro COJNbI, HIH €ro

GWLG1

COJIbBATOM, WJIM €r0 SHAHTUOMCPOM, WK €T0 AUACTEPCOMEPOM U H MOXHO raCuThb

nyreM nodasnenus 1,4-nuazabunukio[2.2.2]okrana (DABCO) k peakuonnoii cmecu. DABCO
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MOKHO HOPUMEHATH HJId MO CYIIECTBY OCTAHOBKU PECAKLIHNU U MPEAOTBPALLICHUS U30BITOYHOTO

ANKWINPOBAHUS. AJITEPHATHUBHO, PEAKIIHIO MEXKIY coenuHeHneM (GopMyJibl (6), UITH €ro COJBIO,

LG’
U €ro COJIbBaTOM, WJIK €r0 SHAHTHUOMEPOM, UJIN €T0 ANACTEPEOMEPOM U HO ‘ TaKXE

MOXHO TacuTh myTeM joOaBieHHs |-IponuiIaMuHA, MUIEPHANHA, IUITHIAMUHA, N-
sTHAIUMeTIIaMuHa, TpusTwiamuHa, JBY, MeOH, kapOonarnoro Oydepa, mumernnamuHa,
nUcTenHa, qudTaHoaamuna wi NaOH.

[00141] B HeKOTOpBIX BapUaHTax peanu3anuu coenuHeHre Gopmyisl (7), WK €ro cob,

HJIN €ro COJIbBAT, WJIK €TI0 SHAHTUOMED, WKW €ro AUACTEPCOMEDP MOKET IMPEACTABIIATDH coboii

coenunenue Gopmysl (7a):

NHBo«

u L, o
HO ™~" 0 'DUD
BocHN" “'NH

7a

WJIN €r0 COJIb, UJIM €T0 COJIbBAT, IMOJIyUEHHBIH MyTeM NMPUBENEHHUs COeNUHEHHST (POPMYIIbI

1
(6a), WM €ro CONM, WU €ro CoJbBaTa B KOHTakT ¢ HO™ ™

[00142] B HacrosimeM M300peTEHUU TaKXKe MPEAIOKEeH Crnocod MOJydeHHs
KpHUCTAITNUECKOH (popmbl coenrHeHust popmybl (7), UIH €ro COJU, WK €ro COJbBATa, UM €ro
SHAHTHOMEpA, WM ero auactepeomepa. B Hactosmem n3o0peTeHnn Takke MPeasiosKeH Crocoo,
BKJIIOYAIOIIHH BbIeNIeHHe coenHeHus (opMyibl (7), MM €ro COJIH, WM €r0 COJbBATA, HIIH €ro
SHAHTUOMEPA, WK €ro JUacTepeoMepa, Harpumep, Kak OMUCAHO HUXKE B puUMepe 3.

[00143] Vka3zaHHas KpUCTAJUTM3ALMS MOMKET CIIOCOOCTBOBATH MPOLIECCY OUUCTKHU
(HampuMep, CHIKEHHMIO COAEP)KaHUSl MpHUMecei) M YIpOIaTh OYMUCTKY IO CPABHEHHIO C
NpeAbAYIIUME  criocobaMu  O4MCTKU.  Kpucrajumsanusi Takke MOXKET CrocoOCTBOBATH
YAAIECHHUIO IPUMECEH.

Cxema 5: Cunme3s coeounenus chopmyiot (9)
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r NHBoc o oH F NH; of*\(fi
HO 0" ™o 0 NBoc HO™ 0" o ;o)\ﬁNH
OH | - - jﬁ oH |
BocHN NH HaN NH
O}WNHBQ‘: OMNHQ
OH OH
{7) (8)
Ny . OH.
O
Ho >N 07 ™0 o/g:[NH
oH |
- HoN NH
NH
« X H,S0, OM ’

OH
(9}

[00144] Ha cxeme 5 mpencrasiieH CHHTE3 coequHeHUst popmyiibl (9), M €ro COJH, WITH
€ro CONbBaTa, WJIM €ro >HAHTHOMEpPa, WM €ro JauacrepeoMepa. === NpeacTaBisieT coboi
OIMHAPHYIO CBSI3b WJIM JBOWHYIO CBSI3b, U X COCTaBjisieT OT 1 10 5. B HEKOTOpBIX BapuaHTax
peanu3anuy === MPEACTABISET COOON ABOHHYIO CBsi3b. B HEKOTOPBIX BapHaHTax peayn3aliyl X

COCTAaBJISIET OT 2 110 3.

Cunmes coeounenus popmyisi (8)

[00145] Co cchuikoii Ha cxemy S5 coenuHeHue ¢Gopmysibl (7), WIH €ro COJb, WIH €ro
COJIbBAT, WJIM €r0 SHAHTHOMEp, WJIM €ro auacTepeoMep MOXKHO NPUBOJUTH B KOHTAKT C
peareHToM Ul CHATUSL Boc-3aImuThl ¢ NojdydeHueM coeauHeHus: ¢popmydsl (8), wiu ero cony,
WINM €ro COJNbBaTa, WIM €ro 3HaHTHOMEpa, WIM ero auactepeoMepa. B HEKOTOpBIX BapuaHTax
peanuzalMu peareHT s CHiTHs Boc-3amurel  mpexacrasiser coboit TOK, MsOH
(metancynbdoHoByro kuciaoty win CH3SO3H), PTSA (n-TonyoncyabpOHOBYIO KHCIOTY HIIA
to3mwnoByro kuciory), HoSO4 mnmu HCI. B HeKOTOpBIX BapHaHTaxX peajn3aldd peareHT s
cusitusi Boc-zamutel mpexncrasisier coboiit TOK wmam MsOH. B HekoTOphIX BapHaHTax
peanu3alnuu peareHT s cHtust Boc-3amuTer mpencrasssier codoit TOK, HoSO4 v HCI.

[00146] B HekoTOpBIX BapuaHTaxX pealu3allud peareHT Ais CHATUS Boc-3amuThl
npexacrasisier codoit TOK, uro npusonut k nonyuenuro TOK comu coenunenus Gopmyisr (8),
WIN €ro COJIbBAaTAa, WJIHM €ro SHAHTHOMEPA, WITH ero AnactepeomMepa. [ToCKONIbKY peakiust CHATUS
3aIUTHl JIOJDKHA SIBIISITBCS OE€3BONHOM, JJIsl YKA3aHHOTO MPEBPAINEHUS] OOBIYHO MPUMEHSIIOT
TOK.

[00147] Cranusa ynaneHus: Boc-rpynmbsl MOXKET MPHUBOAMTH K THAPONU3Y cyOcTpara H

npucytcTBuro coenuHerns (IMP-1) cpa3y nmocne peakuuu (Harpumep, rnepex JrOoH OYHCTKOM).
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(IMP-1)

B HexkoTOpBIX BapuaHTax peaju3allui CTaaus yaajleHus Boc-rpymnmbl He NPUBOAMT K
3HAYUTEJIBPHOMY THApPONM3Yy, W mnpucyrcrBue coenuHenusi (IMP-1) cpasy mnocne peakuuu
(Harmpumep, nepen JrOOOH OYMCTKOIN) MUHMMU3UPOBAHO. B HEKOTOPBIX BapHaHTAX peau3alun
NPUCYTCTBUE MU KosmuecTBO coenuHenuss (IMP-1) moxkno ompenenste mytem BOXX. B
HEKOTOPBIX BapuaHTax peanu3auuu coequHeHue IMP-1 Moker mpUCYTCTBOBAaTh B KOJHUYECTBE
ot 0 no 7%, Takom kak mpumepso 0, 0,2, 0.4, 0,6, 0,8, 1, 1,5, 2, 2.5, 3, 3,5, 4, 4,5, 5, 5.5, 6, 6,5
wi 7%, cpa3y mocie peakuu (Hampumep, rnepen odoit ouncrkoii). Eciau komudectso IMP-1
cocraBisier 0%, yKa3aHHOE KOJIMYECTBO VYKa3bIBAET, YTO YKa3aHHAas NPUMECh MOXKET
MPUCYTCTBOBATh HA YPOBHSX HIDKE YPOBHSA JETEKTHPOBAHUS THUIUYHBIX AHAJUTHYECKUX
crocoOOB, U3BECTHBIX U OOBIMHO MPUMEHSEMbBIX CIEUAINCTAMU B JaHHOW OOJaCTH TEXHUKH
(marmpumep, BOXX).

[00148] B HekOTOpBIX BapHaHTaX pean3aluu KUcjaora npencrasisier coboii TOK wmm
MsOH, u xomuuectBo coeauHeHusi IMP-1 moxer coctaBisite oT mpumepHo O mo 7% cpasy
nocie peakuuu (Hampumep, nepen Jr0OOH OuyMCTKOH). B HEKOTOpBIX chydasx KHCIOTa
npencrasisier coboit TOK umn MsOH, u konndectBo coeanaennst IMP-1 MokeT COCTaBISATh OT
npumepHo 0 10 2,5% cpa3y nocie peakuuu (Harpumep, nepen o000l ounucTkoi). B HekoTopbix
cnydasx kuciora mnpexacrasiser coboii TOK, u kommuectBo coenunenuss IMP-1 moxer
cocTaBiisiTh OT mpumMepHo 0 mo 2,5%, takoe kak npumepno 0, 0,2, 0,4, 0,6, 0,8, 1, 1,5, 2 um
2,5%, cpasy mocne peakuuu (Hampumep, nepen Jir00OH ounMCTKOH). B HEKOTOpBIX ciydasix
KucaoTa npencrasisier codoit MsOH, u komuuecTBo coenunenuss IMP-1 MokeT COCTaBJIsITh OT
npumepHo 0,2 no 2.5%, takoe kak npumepHo 0,2, 0.4, 0,6, 0,8, 1, 1,5, 2 wnu 2,5%, cpa3y nocie
peakuuu (Harpumep, mepen 0ok OUUCTKON).

[00149] B HekoropbIx ciydasx kuciora mnpencraBiser codoit HCl, u komudectBo
coenurenusi IMP-1 moxer coctaBnsaTe oT npuMmepHo 0 mo 1%, takoe kak npumepso 0, 0,2, 0,4,
0,6, 0,8 umn 1%, cpa3y mocie peakuu (Hanpumep, nepes 000l OYHCTKOMN).

[00150] B HekoTOphIX ciyuasix Kucjiora npenctasisier codoir HpSO4, U xonmmyecTBo
coenurennsi IMP-1 moxer coctaBisaTe oT npuMmepHo 0 mo 7%, Takoe kak npumepto 0, 0,2, 0,4,
0,6, 08, 1, 1,5, 2,25, 3,3,5,4,4,5,5,5,5, 6, 6,5 unu 7%, cpasy nocje peakuuu (Hampumep,
nepen Jr000i OUNUCTKOMN).

[00151] Ecmu coenunenue ¢opmyinbl (7), WM €ro COJib, WIH €r0 COJIbBAT, WJIH €ro
SHAHTUOMEpP, WJIM €ro JUacTepeoMep MPUBOASAT B KOHTAKT C peareHTamu ajist cHsaTus Boc-
3amuthl, konudectsa IMP-1 mMoryt BappHpOBaThCS B 3aBUCUMOCTH OT MPHUPOIBI PeareHra JJis
casatusa Boc-zammrel. B Tabmuue Hmwke mnpencraeneHsl konndectBa IMP-1 B peaknmsix

coenuHeHus1 Gopmyibl (7), UK €ro CONH, WJIK ero COJbBaTa, WIM €ro SHAHTHOMEpAa, WU ero
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IUacTepeoMepa C pa3IMYHbIMU peareHTaMu sl CHATUSL Boc-3aimuThl.
HCl TOK MsOH H,SO4

Konuuectso 0% 0% 0% 0%

IMP-1 0,81% 0,80% 2,50% 4,61%
6,61%
3,80%
5,52%
0,74%

(mpu  pa3NMYHBIX YCIOBHUSIX

peakuun)

[00152] B HekoTOpBIX BapHaHTaX peaju3aluu coenuHeHne ¢Gopmynsl (8) MOXKHO
MPUMEHSTD B CIIENYIOIIEH peakiuu 0e3 CyIeCTBEHHON OYHCTKH.
[00153] B HeKOTOpBIX BapHaHTax peann3anuu coenuHeHne Gopmyisl (8), WK ero cob,

HUJIn €ro COJibBAT, WJIHW €Tr0 SHAHTUOMED, WU €ro AUACTEPCOMED MOKET MPEACTABIIATH coboii

coenunenue Gopmysl (8a):

H |
HO’/\‘V’N\/(‘O\/E

WM €r0 COJIbBAT, MOJIYYEHHBIH MyTeM NMPHUBEACHUs coenuHerus Gopmysl (7a), Wim ero
COJIM, WJIA €T0 COJIbBATAa B KOHTAKT C PEAreHTOM JJIsl CHATUSL Boc-3a1muThl.

Cunmes coeounenus popmyisi (9)

[00154] OOpa3oBaHue CONMM C KUCJIOTOH MOXKHO THPOBOAWTH C TOJYYEHUEM COJIH
coenuHeHus: popmyJbl (8), WM €ro conbBaTa, WM €ro YHAHTHOMEPA, WIH €ro JuacTepeoMepa.
Ecnu coenunenue dopmyinsl (8) yxke mpencrasisier codoli conb, Takyro kak TOK comb, comb
MOJKHO VIaiATh C TOJNy4eHUeM coenuHeHus ¢dopmynbl (8), Winm ero cojbBaTa, WIH €ro
SHAHTHOMEPA, WIH €r0 JUacTepeoMepa rnepes moxyueHueM APYTroH COTIH.

[00155] B HekoTOpBIX BapuaHTAaX peau3alliu KUCJIOTa Ha CTaauu OOpa3OBaHUS COJIH
NpeAcTaBisieT COOOH CEepHYH KHCIOTY, YTO TNPUBOAUT K TMOJYYEHHUIO CYJIb(paTHOH COIH

coennaeHus1 popmysl (9),
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NH,
A ]ﬁ
N

H
NH2

OH o x H,S04 9),

O

WIH €0 COJIbBATa, UM €ro SHAHTHOMEpa, WIH €ro JuacTepeoMepa, Ilie X COCTaBIseT OT
1 no 5. B HEKOTOpBIX BapHaHTaxX peanu3auuu X coctaBisieT oT 2 ao 3. CynbgaTHas Cojb
coenuHeHus: Gopmysbl (9) MokeT o0NamaTh yIYYIIEHHOW CTAOMJIBHOCTBIO IO CPABHEHHIO C
APYTUMH COJIIMH. B HEKOTOPBIX BapHaHTax pealn3aluu coenuHeHue Gopmysl (9), wim ero
COJIb, WJIM €ro COJbBAT, WJIM €ro 3HaHTUOMEp, WJIM €ro AHacTepeoMep MOKET MpPEeCTaBIISITh

co0oii cynb(har miIa3oMHINHA:

¢« LT
Ho >N o

exH,S0, H,N"

Cyabdar njasoMunuHa

WJIN €r0 COJIbBAT, IMOJIYYEHHBIN IyTeM 00pa3oBaHus COJM C coequHeHneM (Gpopmysl (8a),
UM €0 COJIBIO, WM €r0 COJIbBATOM, I'ZA€ X COCTaBisieT OoT 1 10 5. B HEKOTOpBIX BapuaHTax
peanu3aluu X COCTaBJsIeT OT 2 110 3.

Kpucrannnyeckne COeTMHEHUs U UX TTOJYYeHUE 1 XapaKTePHU3aIIHs:

[00156] B omHOM acmekTe Hacrosimee H300peTeHHe OTHOCHUTCS K TMPOMEKYTOYHBIM
COEMHEHHUSIM B CIIOCOOE CHHTE3a, KOTOPBIH MOKHO MPUMEHSTH ISl TIOJYYEHHs] COSOUHEHMSI
dbopmybl (9), UK €ro COJH, WM €ro COJIbBATA, WJIM €r0 SHAHTHOMEPA, WITH €ro JruacTepeomepa.
Yka3aHHbIE MPOMEKYTOYHbIE COCTUHEHUS] MOTYT HAXOAMThCS B KpUCTAJIHUecKoi (opme. B
HACTOSAIIEM  U300peTeHHH  TPEUIOKEHbl  CIMOCOOBl  MONYyYeHHs]  KPUCTAJUTHYECKUX
MIPOMEKYTOYHBIX COENMHEHUH B CIOCO0€ CHHTEe3a, KOTOPBIH MOKHO MPUMEHSITh JJIsl TOJTyYeHUsT
coenuHeHus: Gopmyiibl (9), UM €ro CONH, WK €ro COJbBaTa, WIM €ro YHAHTHOMEpa, WU €ro
nuacrtepeomepa. Kpucrammmdeckne NPOMEXKYTOUHBIE COEAMHEHUS] COMJIACHO HACTOSIIEMY
U300pETEHUI0  MOXHO  XapaKTepU3OBBIBATH  MyTeM  TOPOIIKOBOH  PEHTTEHOBCKOM
nudppakrorpapun (XRPD), nuddepenumansuoii ckanupyrommein kamopumerpun (JICK) wu
tepMmorpasumerpudeckoro ananusa (TT'A). CmocoObr cbopa manueix XRPD, JICK u TT'A u
CBOMCTBAa KPHCTAJUIMYECKUX MPOMEKYTOYHBIX COCAUHEHHI COTJIACHO HACTOSIIEMY OIMHUCAHUIO
JOTIOTHUTETPHO MPOWJUTIOCTPUPOBAHBI B IPUBEIEHHBIX HIDKE MPUMEpax.

Coeounenus 4 u 4a

[00157] B HexkOTOpBIX BapHaHTaX peajH3alyl MPOMEKYTOUYHOE COEIUHEHHE B CIOCO0e

NOJIy4eHus: coequHeHus: GopmMyJiel (9), MM ero Coyu, WK €ro COMbBaTa, UM €ro SHAHTUOMEpA,
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WJIH €r0 AuacTepeoMepa MpeacTapisieT coOo COGI[I/IHGHI/IG @opMynbl (4):

NHBm:
' C?'
g )\INH
‘ 0 |
BocHN

NHBoc
OH ),

WIH €ro COjib, WM €ro COJIbBaT, WM €ro SHAHTHOMED, WM ero auacrepeomep. B
HEKOTOPBIX TAaKUX BapUAHTAX peaju3aiuu coenuHeHue (opmynbl (4) mpencraBisieT CoOOM
coenuHeHne GopMyJIbL:

OH
NHBoc 07

0N Q C’m/"“ 07 0y OJ\E@H
0 \[j oH |
BocHN™ TNH

07 NHBoc

o (4a),

WIA €ro COoJib, WIM €ro CcoibBaT. B HEKOTOPBIX TakuMX BapUaHTaX pPeaTH3aLUN
coenuHeHne ¢Gopmyiibl (4a) mpencrasisieT coOol kpuctammmdyeckuii mpem-oytun-((2S,3R)-2-
(((1R,2S,3S.4R,65)-6-((mpem-0yTokcukapOoum)aMuHo )-4-((S)-4-((mpem-
OyTokcukapOoHIIT)aMIUHO)-2-ruapokcuOyranamuo)-3-(((2R,3R 4R ,5R)-3,5-nurunpokcu-5-
MeTHI-4-(MeTHIaMUHO JTeTparuapo-2H-nupan-2-mi)okcn )-2-ruipOKCULIMKIIOT €KCHUIT ) OKCH ) -6-
(((((4-HuTpOOEH3MIT)OKCH )KapOOHUIT )aMUHO )MeTH)-3,4-nuruapo-2H-nupan-3-um)kapdamar mnu
€ro COJIbBAT.

[00158] B HeKkOTOpBIX BapHaHTaxX peanu3aliy Kpucraumdeckuii mpem-6ytui-((2S,3R)-
2-(((1R,28,38S,4R,6S5)-6-((mpem-OyToxkcukapOoHm )aMuHo)-4-((S)-4-((mpem-
OyTokcukapOOHMIT)aMUHO)-2-rrapokcuOyranamuo)-3-(((2R,3R ,4R,5R)-3,5- nurunpokcu-5-
MeTHI-4-(MeTHIaMHUHO JTeTparuapo-2H-nupan-2-mi)oKcH )-2-ruApOKCULIMKIIOT €KCHIT ) OKCH )-6-
(((((4-HuTpOOEH3MIT)OKCH ) KapOOHUIT )aMUHO )Me T )-3,4-nuruapo-2H-nupan-3-un)kapdamaT wim
€ro coJbBaT XapakTepm3yroT nmo XRPD crekTpy, B KOTOPOM TOJIOKEHUS] MMUKOB MO CYIIECTBY
COOTBETCTBYET NMoka3aHHbIM Ha OUI. 1.

[00159] B HekOTOpBIX BapHaHTaX peau3aluy KpucTamtnueckuii mpem-0ytun-((2S,3R)-
2-(((1R,285,385,4R,6S5)-6-((mpem-6yToxkcuxkapboHm ) aMuno)-4-((S)-4-((mpem-
OyTokcukapOoHIIT)aMUHO)-2-rrapokcuOyranamuo)-3-(((2R,3R 4R ,5R)-3,5-murunpokcu-5-
MeTHI-4-(MeTHIaMHUHO JTeTparuapo-2H-nmupan-2-mi)oKcn )-2-ruApOKCULIMKIIOT €KCHIT ) OKCH )-6-
(((((4-auTpOoOeH3m )oKcH )KapOOHMIT )aMUHO )MeTH)- 3,4-urunpo-2H-nupan-3-wmin)kapdamat wuiu
€ro COJIbBAT XapakTepusyrT mno cienay Ha rpadukxe TI'A, mokasamHomy Ha OUI. 2. B
HEKOTOPBIX BapUaHTax peanusanuu KPUCTAJUIMYECKUI mpem-0yTun-((2S,3R)-2-
(((1IR,2S,3S.4R,65)-6-((mpem-0yTokcukapOoum1)aMuHo )-4-((S)-4-((mpem-
OyTokcukapOoHIIT)aMUHO)-2-ruapokcuOyranamuo)-3-(((2R,3R 4R ,5R)-3,5-nurunpokcu-5-



44

MeTHI-4-(MeTHIaMUHO JTeTparuapo-2H-nupan-2-mi)oKcn )-2-ruipOKCULIMKIIOT €KCHIT ) OKCH )-6-
(((((4-HuTpOOEH3MIT)OKCH ))KapOOHUIT )aMUHO )MeTH)-3,4-nuruapo-2H-nupan-3-um)kapdamar mu
ero conpaT xapakrepusyioT no JICK npogumo, nokazannomy Ha UL 3.

[00160] B HacToseM n300peTeHUH MPEIJIOKEH CIoco0 MONyYeHHUsT KPUCTAJUINIECKOTO
mpem-6yTun-((2S,3R)-2-(((1R,2S,3S.,4R,65)-6-((mpem-OyTokcukapOboHu )aMuHo )-4-((S)-4-
((mpem-6yTokcukapboHnIT)aMuHO)-2-ruapokcudyranamuno)-3-(((2R,3R,4R,5R)-3,5-
AUTHIPOKCH-S5-MeTHII-4-(MeTUIaMIHO )TeTparunpo-2H-nupan-2-wmm)okcu)-2-
TUIPOKCHIIMKIIOT€KCHIT)OKCH )-6-(((((4-HUTPOOEH3MIT)OKCH )KapOOHMIT ) AMHHO )METHI )-3,4-
nuruapo-2H-nmupan-3-um)kapbamara GopMyJiel (4a) UITH €rO CONbBATA, BKIOYAIO N

(a) obpaborky coemnunHeHuss Gopmynbl (4a), WM €ro COJH, WIH €ro CojbBaTa
AIleTOHUTPUJIIOM C MTOJIy4E€HHEM PaCTBOPA;

(b) HarpeBaHue pacTBOpa coO cTanuu (a);

(c) nobaBiieHre BOABI K HATPETOMY pacTBOpY co ctanuu (b),

(d) oxnaxxnenue pacTBopa co cragu (c),

(e) BHeceHme B pacTBOp co ctaanu (d) 3aTpaBOYHOTO KPUCTAILIA, U

(f) BBImENEHME NONYYEHHBIX TBEPHAbIX BEINECTB C TOJYYEHHEM KPUCTAJUIMYECKOTO
coenuHeHUs1 GopMyJibl (4a) WK €ro COJIbBATA.

[00161] B HexkOTOpBIX BapHaHTAaX peajM3alUH CIIOco0a MONYYSHUs KPUCTAJUTHYECKOTO
mpem-0ytun-((2S,3R)-2-(((1R,2S,35.,4R,6S)-6-((mpem-6yTokcukapOonm)aMmuHo)-4-((S)-4-
((mpem-6yTokcukapOOHUIT)aMUHO)-2-ruapokcuOyTaHamuao)-3-(((2R,3R 4R ,5R)-3,5-
TUTUAPOKCU-S5-MeTUI-4-(MeTrnaMuHo JreTparuapo-2H-nupan-2-un)oxen)-2-
TUJIPOKCHIIMKJIOT€KCHIT)OKCH )-6-(((((4-HUTPOOESH3MIT)OKCH )KapOOHIIT ) aMHHO )METHI)- 3,4~
auruapo-2H-nupan-3-mn)kapbamarta st KPUCTAJUIU3ALMN MOXKHO HPUMEHSITh ALETOHUTPUII C
1,5% nenonusuposanHoii (DI) Bogsl npu 75 + 3°C co BHeceHHEM 3aTpaBKU U MOCIEIYIOINM
oxJaxneHueM. Kpome Toro, KpucTaum3anuio MoxHO rpoBoauTs npu 65 + 3°C um 70 + 3°C ¢
NOCJIEAYIOLUINM OXJIAKIEHHEM. B HEKOTOpBIX BapUaHTAaX peau3aludl Uil KPUCTAJUTM3ALUN
mpem-0ytun-((2S,3R)-2-(((1R,2S,3S,4R,6S)-6-((mpem-OyTokcukapOoHm )aMuHO)-4-((S)-4-
((mpem-6yTrokcukapOOHUIT)aMUHO)-2-ruapokcuOytaHamuao)-3-(((2R,3R 4R ,5R)-3,5-
OUTUAPOKCH-S-MeTHII-4-(MeTraMuHO yreTparuapo-2H-nupan-2-mn)okcn)-2-
TUJIPOKCUIIMKIIOTEKCHIT)OKCH )-6-(((((4-HUTPOOEH3IIT)OKCH )KapOOHIIT ) AMIHO )METHI )-3,4-
nuruapo-2H-nupan-3-mm)kapbamMata MOKHO TNPUMEHSTh |-TIPONAaHON, € JIEHOHHU3UPOBAHHON
(DI) Bomoit mnm 6e3 Hee, BMECTO auUETOHUTpPWIA. VICIbITaHHBIE YCIOBHUS KPUCTAJUIN3ALIUH
NpUBEAEHbI B puMepe | u Tabmmue S.

Coeounenue 6a

[00162] B HekOTOpBIX BapHaHTaX peajr3allii MPOMEKYTOYHOE COSUMHEHHE B Crocobe
NOJIy4YeHUs1 coequHeHus1 GopMyJiel (9), WM €ro CONU, MIIH €ro COJIbBATA, UM €r0 SHAHTHOMEPA,

WIH €r0 AuacTepeoMepa mpencrapisier codboi coenunerue Gopmyisl (6a):
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NHBm
1
HN_~o ’NBm:

BocNH*

WIA €ro COJjb, WJIH €ro COJbBAaT. B HEKOTOPbIX TaKWX BAapUAHTAX pEaTU3aLUH B
HACTOSIIEM H300pPETeHUH TMpeUIOKeH Kpuctaumdeckuii  mpem-0ytun-((2R,3R,4R,5R)-2-
(((1S,25,3R.45,6R)-3-(((2S,3R)-6-(amunOMeTHI)- 3-((mpem-OyTOKCHUKAPOOHIIT )JaMUHO)-3,4-
auruapo-2H-nmupaH-2-wn)oken)-4-((mpem-oyTokcukapOoHw )aMuHo))-6-((S )-4-((mpem-
OyTOKCHKapOOHMIT)aMHUHO)-2-THAPOKCHOYTAHAMUIO)-2-THUAPOKCUITHKJIOTEKCHIT)OKCH)-3,5-
OUTUAPOKCH-S-MeTunTeTparunpo-2H-upan-4-nn)(merun)kapdbamar ¢opmynsl (6a) win  ero
COJIbBAT.

[00163] B HeKOTOpBIX BapHaHTaX peaTN3alUN KPHUCTAUIMYECKUH mpem-OyTHi-
((2R,3R.,4R,5R)-2-(((1S,25,3R,45,6R)-3-(((25,3R)-6-(amunOoMeTHN)-3-((Mmpem-
OyTokcukapOoHMIT)aMuHO)-3,4-nuruapo-2H-nupan-2-un)okcn)-4-((mpem-
OyTokcukapOoHMIT)aMUHO)-6-((S)-4-((mpem-0yToKCHKapOOHIIT)aMUHO)-2-
THAPOKCUOYTaHAMHIIO)-2-THAPOKCULIMKIIOT€KCHIT)OKCH)-3,5- AUTUAPOKCH- 5-METUIITETPAr U IPO-
2H-nupan-4-mn)(mMeTnn)kapbamMaT UM ero conbBaT XxapakrepusyorT no XRPD cnektpy, B
KOTOPOM MOJIOXKEHHSI IIMKOB 110 CYIIECTBY COOTBETCTBYET NMoka3aHHbIM Ha PUI'. 4 u B Tabmuue
1. B HEKOTOpBIX BapuUaHTaX pealu3aluy HaONIOAAaeTcss W3MEHYMBOCTh mpumepHo * 0,2°20
OTHOCHUTENbHO yriioB au¢pakuuu B XRPD cnekrpax, HanmpuMep, Kak MpeacTaBiIeHo B TabiuLe
1.

Ta6nuua 1: nanasie XRPD pust kpucrannanyeckoro coennHenust popmyaisi (6a)
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2-TeTa
5,37
6,10
10,66
12,17
13,08
14,00
15,00
16,65
17,65
18,31
18,55
20,06
20,61
21,41
22,99
24,21

[00164] B HekOTOpBIX BapHaHTaxX peaNu3alUd KPUCTAIIHMYECKUN mpem-OyTui-
((2R,3R.,4R,5R)-2-(((1S,2S,3R,4S,6R)-3-(((25,3R)-6-(amunomeTun)-3-((mpem-
OyTokcukapOoHmIT)aMuHO)-3,4-nurunpo-2H-nupan-2-un)okcu)-4-((mpem-
OyTokcukapOOoHMIT)aMUHO)-6-((S)-4-((mpem-O0yTOKCUKapOOHWMIT ) aMUHO)-2-
T'HAPOKCUOYTaHAMU/IO)-2-THAPOKCULIMKIIOTEKCHIT)OKCH )-3, 5- AMTHPOKCH- 5-METHIITETPAr i APO-
2H-nupan-4-wn)(MeTn)kapbaMaT WIM ero COJIbBAT XapaKTepU3YIOT MO OJHOMY MM Ooee
3HayeHusM 20 mpu npumepHo 6,10, 10,66, 12,17, 17,65 u 18,55 rpaaycax mpu MOpOIIKOBOMH
peHTreHoBCcKoW mudpakrorpaduu, rae HaOMONAETCsT H3MEHYMBOCTH mnpumepHo + 0,2°26
OTHOCUTENIbHO yrIoB nudpakiyu B XRPD crnekrpax.

[00165] B HEKOTOpBIX BapHaHTaX peaN3alUl KPUCTAUIMYECKHH mpem-OyTHi-
((2R,3R.,4R,5R)-2-(((1S,25,3R,4S,6R)-3-(((25S,3R)-6-(amunOoMeTHN)-3-((Mmpem-
OyTokcukapOoHMIT)aMuHO)-3,4-nuruapo-2H-nupan-2-un)oxcn)-4-((mpem-
OyTokcukapOoHMIT)aMUHO)-6-((S)-4-((mpem-0yToOKCHKapOOHIIT)aMHHO)-2-
THAPOKCHOYTaHAMHIIO)-2-THAPOKCULIMKIOT€KCHIT)OKCH)-3,5- TUTHAPOKCH- S-METUIITETPAr HIPO-
2H-nupan-4-wmn)(MeTrn)kapOdaMaT WK €ro CONbBAT XapaKTepu3yroT 1o cieay Ha rpaduke TTA,
nokazanHomy Ha @®UWI. 5. OcHoBHOW »sk30Tepmuueckuii  s3¢gdexkr cormacao JICK
KPUCTAJUIMYECKOTO mpem-6yTin-((2R,3R,4R,5R)-2-(((1S,2S5,3R,4S,6R)-3-(((2S,3R)-6-
(amuHOMeTHUN)-3-((Mpem-0yToKCUKapOOHMIT)aMIHO)- 3,4- muruapo-2H-nupas-2-wmn)okcn ))-4-
((mpem-6yTokcukapOOHUIT)aMUHO)-6-((S)-4-((mpem-OyToKkCUKapOOHIIT)aMUHO)-2-

I'UIPOKCUOYTaHAMUIO)-2-THAPOKCULIMKIOT€KCHUIT)OKCH)-3,5- ANTUAPOKCH- 5-METUIITETPAr U IPO-
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2H-nupan-4-mm)(meTnn)kapbamMaTa WM  €ro conbBaTa HAONMIOAAETCs €  OrPaHUYEHUEM
Temneparypsl ciesa Ha yposHe 231,8°C u ¢ sneprueit -52,9 xJx/kr (PUIL. 6).

[00166] B HacTosmeM n300peTeHUH MPEIJIOKEH Crocod MONyYeHHUsT KPUCTAJTHIECKOTO
mpem-0ytun-((2R,3R ,4R,5R)-2-(((1S,25,3R,4S,6R)-3-(((2S,3R)-6-(amunomeTwn)-3-((mpem-
OyTokcukapOoHmIT)aMuHO)-3,4-nurunpo-2H-nupan-2-un)okcu)-4-((mpem-
OyTokcukapOOHMIT)aMUHO)-6-((S)-4-((mpem-6yToOKCHUKapOOHIIT )JaMHHO)-2-
T'HAPOKCUOYTaHAMU/IO)-2-THAPOKCHULIMKIIOT€KCHIT)OKCH )-3, 5- AMTHAPOKCH- 5-METHIITETPAr AP O-
2H-nupan-4-wmn)(metwn)kapbamata Gopmyibl (6a) WK €ro COIbBATA, BKIFOUAKO LI

(a) oOpaborky coenuHeHust ¢opmysibl (6), WIM €ro COJNM, WM €ro CoJibBaTa
usonponunaneratom (IPAc) ¢ monydeHrem pacTBopa,

(b) nobaBneHue BOIBI K PpACTBOPY CO CTAIUU (2) C MOJTyYEHUEM CMECH,

(¢) nobasnenue qUXaopMeTaHa Kk cMecu co craauu (b) ¢ moay4eHrneM CMecH,

(d) BHeceHHe B cMeCh CO cTaanH (C) 3aTPAaBOYHOTO KPHUCTAJLIA,

(e) BBLIETICHHWE TIONYYEHHBIX TBEPABIX BEILIECTB C MOJYYEHHEM KPUCTAJUIMYECKOTO
coenuHeHus1 GopMyJibl (6a) WK €ro COJIbBaTA.

[00167] B HekoTOpBIX BapHaHTax peanu3anuu ctaauio (d) oCyLecTBISIOT NMPU HU3KOM
Temneparype. B HeKOTOpbIX BapHaHTax peann3anuu cTaguio (d) OCyIIEeCTBISIIOT PU MTPUMEPHO
15-25°C, nanpumep, npumepHo 15-20°C unu npumepno 20-25°C.

[00168] B HexOTOpBIX BapuaHTaX peajr3aluu Crocoda MONyUeHUs KPUCTAJUIMIECKOTO
mpem-0ytin-((2R,3R ,4R,5R)-2-(((1S,25,3R,4S,6R)-3-(((2S,3R)-6-(amunomeTwn)-3-((mpem-
OyTokcukapOOHMIT)aMuHO)-3,4-nuruapo-2H-nupan-2-un)oxcn)-4-((mpem-
OyTokcukapOOHMIT)aMUHO)-6-((S)-4-((mpem-6yToKCHKapOOHII)aMUHO)-2-
T'HAPOKCUOYTAaHAMU/IO)-2-TUAPOKCULIMKIIOTEKCHIT)OKCH )-3, 5- TUTHAPOKCH- S-METHIITETPAr i APO-
2H-nupan-4-wn)(MeTin)kapdamMata MOXKHO MPUMEHSITh CMECh JUXJIOPMETaH/H30MpOMUIaLeTaT
(50/50 06./06.) ¢ 1% Bompl, cMech uzonponuianerar/auxaopmeran (71/29 06./06.) ¢ 2% Bonpl
WK cMech u3onponmianerar/nuxiaopmeran (71/29 06./00.) ¢ 8% Boabl. B HEKOTOpBIX Takux
BApPHUAHTAX peaJM3alUu MOXXHO TNPHUMEHSATh CMeCh AuXjopMeraH/uzonpormianerar (50/50
00./06.) ¢ 1% Bonbl. M3ompomnuiamerar He TpeOyeTcss sl KPUCTA/UTM3ALUU, HO MOXKET
MPUCYTCTBOBATh B KAYECTBE SKCTPArHPYIOLIEro pacTBoputesisi. OUIbTPOBAHUE MOXKET SIBIISITHCS
Oojiee JIETKUM TPH BBIACJICHHH TBEPIBIX BEIIECTB U3 CMECH AMXJIOPMETaH/M30MpPOMHIIANETaT
(50/50 06./06.) ¢ 1% BOABI B BHJAE JMIKWUX TBEPIABIX BEUIECTB, W HAOJIOAETCS HEKOTOPOE
Pa3KIKEHNE TBEPBIX BEINECTB, BBIACISIEMBIX U3 CMECH H3OIponanerat/auxiaopmeras (71/29
00/06.)) ¢ 2% wu 8% Bompl. Kpome TOro, wmarepuwan, BbIIENSEMBbId W3 CMECH
nuxjopmeTan/m3onponmianerar (50/50 06./06.) ¢ 1% Boabl, sSBIsieTCs KpUCTAUTMYECKUM. Tem
HE MEHee, MaTepuall, BbIIENsieMbId U3 CMECH m3onponmianerat/quxjiopmeTad (71/29 06./06.) ¢
2%  BOABI, SIBNSIETCS ~ HEOOHOPONHBIM, U  MaTepual, BbIAEISIEMbId M3  CMECH
uzonponmianerat/quxiaopmerad (71/29 00./00.) ¢ 8% Bompl, MOXKeT comepikaTbh HeOOJbINOe
KOJIMYECTBO PEHTreHoaMop(dHOro Martepuana. McnbplTaHHBIE YCJIOBUSL  KPUCTAJUIU3ALIUH
MIPUBENEHBI B IpUMeEpe 2.

Coeounenuss 7 u 7a
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[00169] B HexkOoTOpBIX BapHaHTaX peajH3alii MPOMEKYTOYHOE COENUHEHHE B Crocobe
NOJIy4YeHus: coequHeHust GopmMyJiel (9), WM €ro CoNu, MK €ro CONbBATa, UM €ro SHAHTHOMEPA,

WJIY €r0 TUacTEPEOMeEpPa NPEACTABISAET co601?1 coenuHeHue Gopmysl (7):

\/(iNHBm:
Ho N ﬁ J\/;tusm;

BocHN
WNHBM
OH

Ed

WIH €ro COjib, WM €ro COJIbBaT, WM €ro SHAHTUOMEp, WJIH ero auacrepeomep. B
HEKOTOPBIX TAaKUX BapUAHTAX peaju3anuu coenuHenue Gopmynbl (7) mpencraBisieT CoOOU

coenuHeHue GopMyJIbL:
OH

NHBoc A
G e T
HO™ ™~ 0 Yo, - 0)\1/ “NBoc
okl
BocHN"" “NH

NHBoc

o7
OH (7a),

WIA €ro CcoJib, WM €ro coibBaT. B HEKOTOPBIX TaKUX BapUaHTaX peaTH3aLUN
coenuHenne Qopmyner  (7a) mpencraBiasier  CoOOH  KPUCTAJUTMYECKUH  mpem-OyTH-
((2R,3R.,4R,5R)-2-(((1S,2S,3R,4S,6R)-4-((mpem-6yTokcukapOoHmI1)aMuHO)-6-((S)-4-((mpem-
OyToKCHKapOOHIIT)aMUHO)-2-ruapokcrOyTanamMuo)-3-(((2S,3R)-3-((mpem-
OyTOKCHKapOOHMIT)aMUHO)-6-(((2-ruAPOKCUITIIT ) aMUHO )MeTUN)- 3,4- muruapo-2H-nupan-2-
WJT)OKCH)-2-TUAPOKCULIMKIIOT€KCHIT)OKCH )-3,5- TUruApoKcH-S-mMerunrerparuapo-2H-nupan-4-
wi)(Metuin)kapOamar WM ero COJIbBAT.

[00170] B HekOTOpbIX BapHaHTaX peaTU3alUN KPUCTAUIMYECKUN mpem-OyTHi-
((2R,3R,4R,5R)-2-(((1S,2S,3R,4S,6R)-4-((mpem-OyToxcukapOoHmI1 )aMuHO)-6-((S)-4-((mpem-
OyTOKCHKapOOHMIT)aMUHO)-2-ruipokcuOyTaHamu0)-3-(((2S,3R)-3-((mpem-
OyTOKCHKapOOHMIT)aMUHO)-6-(((2-TUAPOKCHATIIT ) aMUHO )MeTHN)- 3,4- muruapo-2H-nupan-2-
WUT)OKCH )-2-TUAPOKCHLIUKIIOTEKCHIT)OKCH )-3,5- TUTUAPOKCH-S-MeTunreTparuapo-2H-nmupan-4-
wi)(MeTmn)kapdamMar WM ero coyibBaT xapakrepm3yloT nmo XRPD cmektpy, B KoTOpom
TIOJIO’KEHHUSI MMUKOB IO CYIIECTBY COOTBETCTBYeT mokazaHHbM Ha PUI. 7 u B Tabmune 2. B
HEKOTOPBIX BapHaHTAX pealu3aluu HaOMIomaeTcs W3MEHYHBOCTh mnpumepHo =+ 0,2°20
OTHOCUTENIbHO yrIioB nu¢pakuun B XRPD cnekrpax, HarmpuMep, Kak MPeACcTaBiIeHO B Tabiuie
2.

Tabauua 2: nanaeie XRPD gis1 kpucraananyeckoro coeanHenust popmyasi (7a)
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2-TeTa
5,17
5.45
7,39
10,28
10,85
11,87
12,17
13,58
13,97
14,76
16,28
17,22
17,79
18,51
19,08
20,58
20,98
21,75
22,18
23,02
23,91
25,90
27,85
31,75
36,00
37,78

[00171] B HeKOTOpBIX BapHaHTaxX peaTU3alUN KPHUCTAIMUECKUH mpem-OyTui-
((2R,3R.4R,5R)-2-(((1S,2S,3R,4S,6R)-4-((mpem-6yTokcukapOoHm1)aMuHO)-6-((S)-4-((mpem-
OyToKCcHKapOOHIIT)aMUHO)-2-THapokcuOyTanamMuo)-3-(((2S,3R)-3-((mpem-
OyToKCcHKapOOHMIT)aMUHO)-6-(((2-ruAPOKCHATIIT ) aMUHO )MeTHN)- 3,4- muruapo-2H-nupan-2-
WJT)OKCH )-2-TUAPOKCULIUKIIOTEKCHI )OKCH )-3,5- TUTHIPOKCH- S-MeTunTerparuapo-2H-mupan-4-
wi)(metrn)kapbaMaT WM €ro COJbBAT XapaKTEPU3YIOT MO OJXHOMY WM OoJiee 3HAYCHHsIM 20
npu npumepno 5,17, 7,39, 10,85 wm 12,17 rpagycax mnpu HNOPOLIKOBOH PEHTTE€HOBCKON

nudpakrorpaduu, rae HabMOAAeTCss U3MEHYMBOCTh MpUMEpHO + 0,2°20 OTHOCHUTENBHO YIJIOB
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nudpakun B XRPD cniekTpax.

[00172] B HeKOTOpBIX BapHaHTaX peaNN3alUl KPUCTAUIMYECKUH mpem-OyTui-
((2R,3R.,4R,5R)-2-(((1S,2S,3R,4S,6R)-4-((mpem-6yTokcukapOoHmI1)aMuHO)-6-((S)-4-((mpem-
OyToKCHKapOOHIIT)aMUHO)-2-ruapokcuOyTanamMuo)-3-(((2S,3R)-3-((mpem-
OyTokcukapOOHMIT)aMHHO)-6-(((2-THAPOKCUITHIT)aMUHO )METHN)-3,4- auruapo-2H-nupan-2-
YUT)OKCH))-2-TUAPOKCUIMKIIOT€KCHIT)OKCH)- 3,5 - ANTUAPOKCH-5-MeTunrerparuapo-2H-nupan-4-
wn)(MeTmn)kapbamMaT WM €ro CoJbBaT XapakTepu3yloT mo cieny Ha rpaduxe TIA,
nokazanHomy Ha ®UI. 8. JICK mpodunp kpucrammmueckoro mpem-0ytun-((2R,3R,4R,5R)-2-
(((1S,25,3R 4S,6R)-4-((mpem-0yTokcukapOOHIIT)aMUHO )-6-((S )-4-((mpem-
OyTOKCHKapOOHMIT)aMUHO)-2-ruipokcuOyTaHamMu0)-3-(((2S,3R)-3-((mpem-
OyTOKCHKapOOHMIT)aMUHO)-6-(((2-TUAPOKCHATIIT)aMUHO )MeTHI)- 3,4- muruapo-2H-nupan-2-
WUT)OKCH )-2-TUAPOKCHLMKIIOT€KCHIT )OKCH )-3,5- TUTUAPOKCH-S-MeTrnTeTparuapo-2H-mupan-4-
wi)(meTri)kapbaMaTa WM ero cojibBaTa npeacrapiieH Ha @UTL. 9.

[00173] B HacTrositmeM u300peTeHUH MPENJIOKEH CIOCO0 MOMYYEHHUS] KPUCTAJUIMIECKOTO
mpem-0ytun-((2R,3R,4R,5R)-2-(((1S,25,3R.4S,6R)-4-((mpem-0yTOKCUKapOOHUIT )aMHUHO )-6-
((S)-4-((mpem-0yTokcukapOOHMIT)aMIHO)-2-rHApoKcnOyTaHaMuo)-3-(((2S,3R)-3-((mpem-
OyTOoKCHKapOOHMIT)aMUHO)-6-(((2-ruAPOKCHATIIT)aMUHO )MeTHN)- 3,4- turuapo-2H-nupan-2-
WJT)OKCH )-2-TUAPOKCULIUKIIOTEKCHI )OKCH )-3,5- TUTHIPOKCH- S-MeTunTerparuapo-2H-mupan-4-
wi)(metmn)kapbamaTa Gpopmyisl (7a) WK €ro COJIbBaTa, BKIFOYARO U

(a) obpaborky coemunenuss Gopmynsl (7a), WIU €ro COJH, WIH €ro CoJibBaTa
usonponmiaueratom (IPAc) ¢ monydennem pacteopa,

(b) nobapneHue alleTOHUTPHUIIA K PACTBOPY CO CTAaUU (a) C MOJTYYSHHEM CMECH,

(c) BHeceHme B cMech co ctaauu (b) 3aTpaBOYHOTO KPUCTAJLIA,

(d) BBmENEHWE TMOJNYYEHHBIX TBEPHAbIX BEINECTB C IOJYYEHHEM KpPUCTAJUINYECKOTrO
coenrHeHus popmyinl (7a) UM €ro COJIbBATA.

[00174] B HexOTOpBIX BapuUaHTAX peajH3aluH Crocoda MOJNydYeHUs KPHUCTAJUTHYECKOro
mpem-0ytun-((2R,3R,4R,5R)-2-(((1S,25,3R,4S,6R )-4-((mpem-0yTOKCUKapOOHUIT )aAMUHO )-6-
((S)-4-((mpem-6yTokcuKapOOHMIT)aMHHO)-2-rHapoKkcuOyTanaMuio)-3-(((2S,3R)-3-((mpem-
OyTOKCHKapOOHMIT)aMUHO)-6-(((2-rUAPOKCHATIIT)aMUHO )MeTHN)- 3,4- muruapo-2H-nmupan-2-
WJT)OKCH )-2-TUAPOKCHLMKIIOTEKCHIT)OKCH )-3,5- TUTUAPOKCH-S-MeTmTeTparuapo-2H-nupan-4-
wi)(metmn)kapdamara MoXHO mpumMeHsTh 10 00.%/00.% cmech IPAc/ALIH ¢ noGaBnenuem
0,75-2 macc.%/macc.% Bombl U CO BHECEHHEM 3aTpaBkU. Kpome TOro, IJIMTENbHOE BpEMs
BBIIEPKIUBAHUS IIPU 3aTPABOYHON Temriepatype (Hampumep, >2 4acoB npH temneparype ot 60°C
no 65°C) u memnenHoe oxnaxaenue (Hampumep, ot 60°C o 0°C mpum 5-10°C/gac) moxHO
NPUMEHSTh JUJIs1 TIOJYYeHUs] MOABWKHON cycnen3un. ConepkaHue BOIbI MOXKHO HCIIOJb30BATh
I YTPaBJIEHUs] CTAOMJIBHOCTBIO — PE3yJbTAaTOB  KpUCTaum3aumu. Kpucraumsauus ¢
noGasnenuem 0,5-2% BOOBI MOXET SIBISATBCS Oojiee BOCIPOM3BOAMMON NPU TOCTOSHHOM
3HAUYeHUU Uu3BJieueHus1 (Harmpumep, oObiaHO Oosee 80%) m MokeT oOecreunBaTh TMOBBIIICHHE
YUCTOTHL. YKa3aHHasi MpOLEAypa MOXET II0 CYIIECTBY YJIalsATh HENpopearupoBaBIlee

coennHeHue Qopmynbl (6a), nenra-Boc mpumech (Hampumep, 63% ynaneHue CyMMapHO) U
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IUAKWIMPOBAHHBINA 1MOOOYHBIA MPOAYKT (Hampumep, 36% ynaneHne) U MOXKeT obecreunBaTh
NOJIy4eHHUe JIETKO (PUIBTPYEMOrO M IMPOMBIBAEMOTO TBEPAOTO MPOAYKTA. MCIbITaHHBIE YCIOBHS
KPHUCTAJTN3ALMU IPUBEAEHBI B TpuMepe 3 1 B Tabnunax 7-11.

IlpuBeneHHbIE B KAYeCTBE NPUMEPA BAPDHAHTBI PeAJTH3ALINHT

[00175] HekoTtopble BapHaHThl peaju3aldd HACTOSINEr0 H300pETeHHs MPEACTABIISIFOT
co0oii BapuaHT peanusalyy I, kak OnucaHo HUXe:

[00176] Bapuant peanmzauuu [-1. Crioco® monyueHusi coenuneHus: Gopmybl (2), uiu
€ro COJIM, UJIH €T0 COJIbBATa, WM €ro SHAHTHOMEPA, HIIH €ro IUacTepeoMepa, BKIFOYAOIIHIL:

(a) npuenenue coenuHenus popmyJsl (1):

(D),

WIM €ero 53HaHTUOMepa, WJIM ero juactepeomepa B KOHTakT ¢ I-{[(n-

HUTpOoOeH3m)okcH |[kapOoonun } -1 H-Gersorpuazonom (PNZ-Bt) ¢ mnonydeHneM COeOUHEHHSI

dbopmysl (2):

2),
VI €O COJIH, UJTU €T0 COJIbBATa, WM €ro SHAHTUOMEPA, HIIH €ro THacTepeomMepa;
rae === NpeacTaBisieT coO0i ONMHAPHYIO CBSI3b HITH IBOMHYIO CBSI3b,

R! npenctasisier codoit H nmu C;-Cs ankun,

R? npenctasisier codoit H nmu C;-Cs ankum;, u

R? npenctasisier codoit H wim Cy-Cs anku.

[00177] Bapuant peammzanuu [-2. Cnocod0 mno Bapuanty peamusanuu -1,
OTJMYAIOIIUNACS TEM, YTO CTamuio (a) OCYIIECTBISIOT B TPUCYTCTBHH PACTBOPUTEIS,
BBIOPAHHOTO U3 TPYIIIBL, COCTOSIIEH U3 TUXJIOPMETaHa, METAHOJIA 1 UX KOMOMHAIUH.

[00178] Bapumanr peamusauuu [-3. Cnoco® mo Bapumanty peammzaumu I-1 wmm 1-2,
ormmuaromuiicas teM, 4ro PNZ-Bt npucyrctByer B konudectse oT npumepHo 1,0 mo 1,2
MOJISIPHOTO SKBHBAJICHTA B pacueTe Ha coequHeHne Gopmysl (1), WM ero 3HaHTHOMED, HITH €T0
auacTepeomMep.

[00179] BapuanT peannzaunu [-4. Crioco® mo mobGoMy u3 BapuaHTOB peanu3anyu ot I-1
no I-3, nononuutensHo BKOUaromuii cranmto (b1l) wim (b2):

(b1) rme, ecnm R', R* u R® npencrasmsor coGoii H, npusenesne coenuaenns hopMyIIsl
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(2), WK €10 COJIM, WJIH €ro CojibBaTa, UJIM €ro SHAHTHUOMEPA, UK €ro J1uaCcTepeomMepa B KOHTAKT

C peareHToM JJ1s1 BBeZleHHs Boc-3amuThl MPUBOAUT K TOJTYyUEHUIO coenHeHus popmyel (3):

NH, 3),

WJIN €r0 COJIH, WJIH €0 COJIbBATA, WM €r0 SHAHTHOMEpA, WK ero JuacTepeomMepa; Uit
(b2) rae, ecin onuH wm Gonee u3 R', R? wiu R® HesaBucumo npencrapmsitor coGoii Ci-
C; ankun, cnepBa ymanenue ykazanHoro Ci-Cs ankuia, a 3areM NpHUBEACHUE COETUHEHUS
dbopmysl (2), WK ero COJiu, WK €ro COJbBaTa, WM €ro SHAHTUOMEPA, WK ero AuacrepeomMepa

B KOHTAaKT C PEArc¢HTOM i1 BBCOACHUA BOC-SaH_II/ITbI MNPUBOAUT K TMOJYYECHUIO COCAHMHCHHSA

dbopmysl (3):

WJIN €T0 COJIH, WJIH €r0 COJIbBATA, UJIHM €r0 SHAHTHOMEpPA, WM €ro JUacTepeoMepa.

[00180] Bapuant peammzanuu [-5. Cnoco0 mno Bapuanty peanusanuu [-4,
OTJIMYAIOIIUNCS TEM, YTO peareHT Ui BBeaeHus Boc-3amuTel npeacrasiser coboit Boc,O mn
Boc-ONb.

[00181] Bapuant peamuzaumuu 1-6. CrnocoO mo Bapuanty peanmusauuu -4 wmm I-5,
oTnuyaromuics tem, uto cragmo (bl) wmm (b2) OCYINECTBISIOT B HPUCYTCTBUH KHCIOTHI
JIpronca.

[00182] Bapwantr peanusauuu [-7. Cnoco6 mno BapuaHTy peanusauuu 1-6,
OTJIMYAIOINUNCS TeM, 4yTo Kuciora Jletonca mnpencrasmsier coboit Zn(OAc),, ZnCl, wm
Zn(OPiv),.

[00183] Bapuant peamusamun [-8. Cnoco0 mno Bapuanty peanusanuu 1-6,
OTJIMYAIOIIUNCS TE€M, YTO KUCJIOTa JIbIorca CONEp KUT MOH MEAH UM UOH HUKEJIS.

[00184] Bapuant peanuzaruu [-9. Criocod mo mo0oMy 13 BapHaHTOB peanusanuu ot [-4
no I-8, ornmmuarommmiicss Tem, uro craamro (bl) mim (b2) ocymecTBisIFOT B MPHCYTCTBUH
TPUSTHUIIAMHUHA.

[00185] Bapuant peanuzaruu I-10. Cioco0 mo r0d0oMy U3 BapUAHTOB peau3aiuu ot I-
4 nmo I-8, ommmuarommiics Tem, uyrto craguio (bl) wmmm (b2) OCYLIECTBISIFOT B NMPHCYTCTBUU
METaHOJIA.

[00186] BapuanT peammzaumu [-11. Ciocob no mrodomy U3 BapuaHTOB peaju3anuu ot I-

4 no I-10, nonoIHUTENBPHO BKJIFOYAIOIIHH:
(c) mpuBenenne coenuHeHusi GopmyIibl (3), UM €ro COJIM, WU €ro CONbBaTa, WU €ro
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OH

DJ'I\/\/«NHEOC

H C TOyYeHHeM

Choe

OHAaHTUOMEpPA, WK €ro AuacTepeoMepa B KOHTAKT C

coenuHeHus1 popmysl (4):

A,

VTN €TO COJIH, WK €TO COJIbBATA, MM €r0 YHAHTHOMEPA, WIH €ro JruacTepeoMepa.

[00187] Bapumanr peamuszamun [-12. Cnoco6 mno Bapuanty peammsanun  1-11,
OTJIMYAFOIIUNCS TEM, YTO CTaUIO (C) OCYIIECTBISIOT B MPUCYTCTBUU AKTUBUPYIOIIETO peareHTa
U peareHTa Juisi 00Opa3oBaHUsI MENTHIHON CBSI3H.

[00188] Bapuanr peamuszamun [-13. Cnoco6 mno Bapuanty peamusanun 1-12,
OTJIMYAIOIIUNCS T€M, YTO aKTUBUPYIOLINH peareHT npencrasisier codoii HOBt.

[00189] Bapumanr peamuszamun [-14. Cnoco6 mno Bapuanty peamusanun 1-13,

OTJIMYAOLUNACA TE€M, YTO aKTUBHUPYIOIIMM PEareHT MPUCYTCTBYET B KOJUYECTBE OT NMPUMEPHO

OH

Q~¢!‘\/\/‘MHBD€

0,05 1o 1,0 MONSIPHOTO SKBUBAJIEHTA B PacueTe Ha OH

[00190] Bapmant peamusammuu [-15. Cnoco0 mno Bapuanty peamusanuu [-12,
OTJIMYAIOIIMICS TE€M, YTO PEareHT Al OOpa3oBaHUsl MENTHIHON CBSI3M NPENCTABISIET COOOH
EDAC unmu PyBOP.

[00191] Bapuanr peanusamun [-16. Cnoco6 mno Bapuanty peamusanun 1-15,

OTJIMYAIOIIMUNACS TEM, YTO peareHT Uit OOpa30BaHUsl TMENTUAHON CBS3M NPUCYTCTBYET B
OH

o~ NHBoc

Koju4uecTse oT npumepHo 1,0 10 1,4 MONSIPHOro 5KBUBAJIEHTA B pacdeTe Ha OH

[00192] Bapuant peanuzaruu [-17. Ciocod mo mroOoMy U3 BapUaHTOB peajr3aiud ot I-
11 o I-16, oTnMuarOIUACS TE€M, YTO CTAAHIO (C) OCYINECTBISIIOT B KUCIIOTHBIX YCIOBUSIX.

[00193] Bapuanr peamuszamun [-18. Cnoco6 mno Bapuanty peammsanun 1-17,
OTJIMYAIOIIUNACS TEM, YTO KUCJIOTHBIE YCIIOBUS MPeACTaBIsitoT codoii pH ot mpumepro 4 1o 7.

[00194] Bapumanr peamuszamun 1-19. Cnoco6 mno Bapuanty peammsanun 1-17,
OTJIMYAIOIIUNCS T€M, YTO KUCJIOTHBIE YCIOBUS PEACTABISIIOT co0oi pH mpumepHo S.

[00195] BapuanT peamnzaunu [-20. Ciocob no modomy U3 BapHaHTOB peannu3auuu ot I-

11 no I-19, nOMONMHUTENBHO BKJIOUYAOIIMN MOJNyYeHHE KPUCTAIIMYECKONH (POPMBI COeNMHEHHS
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(dbopmyibl (4), WK €ro COJIH, WK €0 COJIbBATAa, WM €r0 YHAHTHOMEPA, WIH €ro JHacTepeoMepa.

[00196] BapuanT peammzaumu [-21. Ciocob no modomy U3 BapHaHTOB peann3auuu ot I-
11 go I-20, nomoHUTETHPHO BKIIFOUYAIOLINH BbIIEICHUE COeqUHEHNs (POPMYJIBI (4), WIIH €ro COJH,
WIN €r0 COJIbBATa, WIIM €ro YHAHTHOMEPA, WK €ro AuacTepeoMepa.

[00197] BapuanT peamuzauuu [-22. Ciocob no modomy U3 BapHaHTOB peanu3aluu ot I-
11 go I-21, mONMOJHUTEIHLHO BKITFOUAROIITHN

(d) mpuBenenue coenraeHust GopmyJbl (4), WM €ro COJH, WU €ro COJNbBaTa, MU €ro
SHAHTHOMEpPA, WJIN €ro JAUacTepeoMepa B KOHTAKT C PeareHTOM JUis BBelEeHUs Boc-3amuThl ¢

noJiyueHueM coearHenust Gopmyibl (5):
OH

~ NHBQC j'\/rj\/

- "MBoc

NHBoc
(5,

WJIN €T0 COJIH, WJIH €T0 COJIbBATA, UJIHM €r0 SHAHTHOMEPA, WM €0 JuacTepeomepa.

[00198] Bapuanr peamuszamun [-23. Cnoco6 mno Bapuanty peamusanun [-22,
OTJIMYAIOIIUINCS TE€M, UYTO PEareHT Ut BBeaeHust Boc-3ammuThl npencrasisier codoit Boc,O.

[00199] Bapuant peanuzanuu [-24. Criocod nmo Bapuanty peammsaumu 1-22 wmm 1-23,
OTJIMYAIOIIUNCS Te€M, YTO cTaamio (d) OCYIIECTBISIOT B IPUCYTCTBUU CITUPTA.

[00200] Bapumanr peanuszamun 1-25. Cnoco6 mno Bapuanty peanusauun 1-24,
OTJIMYAIOIIUNCS TE€M, YTO CIUPT MPEACTABISAET COOOM METaHOI.

[00201] BapuanT peanuzaunu 1-26. Ciocod o mo0oMy 13 BApHAHTOB pean3aliu oT I-
22 no 1-25, otnuyaroumiics TeM, 4to craauto (d) OCYIIECTBISIOT NPU TEMIIEPAType BILIOTH 10
npumepHo 60°C.

[00202] BapuanT peanuzaumu [-27. Ciocod no ar0doMy U3 BAPHAHTOB peau3aluu ot I-
22 no I-26, noTOJHUTENIbHO BKITFOYAFOIIHI:

(e) mpuBenenue coenuHenusi GOpMyJibl (5), UM €ro COJIM, WK €ro COJbBaTa, WU €ro
SHAHTUOMEpA, WM €ro AuacrtepeoMepa B KOHTAKT C peareHTOM Al CHATuss PNZ-3amurtel ¢

noJiyueHueM coearHenust Gopmyibl (6):

NHBoc

WU €T0 COJIH, WJIU €T0 COJIbBATA, WJIH €r0 YHAHTHOMEPA, HIIH €ro JuacTepeoMepa.
[00203] Bapuanr peanuszamun [-28. Cnoco6 mno Bapuanty peanusauun 1-27,

OTJIMYAIOIIUNCS T€M, YTO peareHT ans cHATHA PNZ-3amuTel npencraBisieT coOOH AMTHOHUT
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HaTpUsL.

[00204] Bapuant peanuzanuu [-29. Criocod nmo Bapuanty peammzaumu 1-27 wmm 1-28,
JOTIONIHUTEIBHO BKJIIOYAIOIIUN TOJNyUYeHHe KPUCTAJUINYECKON (popmbl coenuHeHUs (opMyJbl
(6), nnu ero conu, UK €ro CONbBATA, UJIM €r0 SHAHTHOMEpPA, UJIH €ro TUacTepeomepa.

[00205] Bapuant peanuzamuu 1-30. Cioco0 no 1r000My U3 BapUaHTOB peanu3anuu ot I-
27 no 1-29, nOTONHUTEIHPHO BKJIFOUAIOLIHI BbIIEIeHHE CoequHeHHst (OopMyJIbl (6), UITH ero COJIH,
WU €ro COJIbBATA, UJIM €r0 YHAHTUOMEPA, WK €ro AuacTepeoMepa.

[00206] Bapuant peanuzaruu 1-31. Crioco0 mo jro00My U3 BapHAHTOB peanu3aiuu ot I-

27 no I-30, mOTOJHUTENTLHO BKITFOYAFOIIIHI
(f) mpuBenenue coenuuerus Gopmyiibl (6), MM €ro COJU, WIN €ro COJIbBATa, WIH €ro

.-”""‘VLG 1 o
OHAHTHOMCEpPA, UK €ro 1HacTepeoMepa B KOHTAKT C HO , Tae LG NpeacTaBsACT coboi

YXOISLIYIO TPYIIY, C MOJyuYeHHeM coearHeHus1 popmyusl (7):

MHBoc ; oH
HO™ ™" ~""0" "0 ,_0)\( NBoc
oH |
BocHN NH
o o _~_-MHBoC
CH (7N,

WU €T0 COJIH, WJIN €T0 COJIbBATA, UJIH €r0 YHAHTHOMEPA, HJIH €ro JUacTepeoMepa.
[00207] Bapumanr peanuszauun [-32. Cnoco6 mno Bapuanty peanmusanun 1-31,

OTJIMYAOIIMICS TEM, YTO YXOASIIAs TPYIIa MPeacTaBisieT coOoi Hoa-.
[00208] Bapumant peamusammu [-33. Cnoco0 mno Bapuanty peanusamuu [-31,

o ~LE

oTaMyaromuiics tem, yro H MIPUCYTCTBYET B KOJM4uecTBe OT npumepHo 1,0 no 1,5

MOJISIPHOTO SKBUBAJICHTA B pacyeTe Ha coequHeHne Gopmysl (6).

[00209] Bapuant peanuzaruu 1-34. Crioco0 mo jr000My U3 BapHAHTOB peau3aiuu ot I-
31 nmo I-33, omnmyaromuiicst Tem, 4yro craauio (f) oCyInecTBIsIOT B MO CyIIEeCTBY O€3BOIHBIX
YCJIOBUSIX.

[00210] Bapuant peanuzaruu 1-35. Criocob mo j1r000My U3 BapUAHTOB peau3aiuu ot I-
31 no I-34, ornuuaromuiicss TeM, 4To cranuio (f) OCyIIeCTBISIOT B MPUCYTCTBUH PACTBOPHUTEIIS,
BBIOPAHHOTO U3 TPYIIIBL, COCTOSIIEH M3 aLlETOHUTPHIIA, AllETOHA M MX KOMOMHALHH.

[00211] Bapuant peanuzaruu 1-36. Cioco0 mo 1r0060My U3 BapUAHTOB peajr3aiuu ot I-
31 no I-35, ornmuuaromuticst Tem, uro craguio (f) ocymectsisitor B mpucytctun NaHCOs;.

[00212] BapuanT peammzaunu [-37. Ciocob no mrodomy U3 BapHAHTOB pean3alnuu ot I-
31 no I-36, ortnuyarommiicst TeM, 4To craguio (f) OCyILIeCTBISIIOT PU TEMIEPAType OT MPUMEPHO
30°C no 40°C.

[00213] Bapuant peanmuzamuu 1-38. Cioco0 mo 1r060My M3 BapHAHTOB pean3aud ot I-

31 nmo I-37, nomomHUTENBHO BKIOYANOIIUK poOaBnenue 1,4-nuazabuiukio[2.2.2]okTaHa
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(DABCO) k peakIMOHHOH CMECH.

[00214] Bapuant peamuzaruu 1-39. Cioco0 mo 1r0060My M3 BapUAHTOB pean3anuu ot I-
31 no I-38, MOMONHUTENPHO BKJIIOYAOIIUN MOJNYyUEHHE KPUCTAIUINYECKON (POPMBI COENUHEHHS
¢dbopmybl (7), WK €ro COJIH, HJIK €r0 COJIbBATa, WM €0 YHAHTHOMEPA, WIH €ro JHacTepeoMepa.

[00215] BapuanTt peanuzauuu [-40. Criocob no modomMy U3 BAPHAHTOB peaju3aluu ot I-
31 no I-39, nONMOMHUTENBHO BKJIIOYAIOIINN BbIIENECHHE CoequHeHust Gopmyiibl (7), T €ro COJH,
WJIN €ro COJIbBATa, WM €ro SHAHTUOMEPA, WK €ro AuacTepeoMepa.

[00216] Bapuant peanuzauuu [-41. Ciocob no ar00oMy U3 BApUAHTOB peau3auu ot I-
31 no I-40, nOMOTHUTEIHLHO BKITFOYAROIITHN

(g) mpuBenenune coemuHeHuss GopmMysibl (7) B KOHTAKT C peareHTOM sl CHsTHs Boc-

3aIUTHI C MTOJMYYEHUEM coeTuHeHHs GopMyJbl (8):

NH, oH
Hof OH
Ho NS00 0 NH
oH |
HN NH
G)\]/\/NHE
OH (8),

WJIM €O COJIM, UJIU €70 CONbBATa, WM €ro SHAHTHUOMEPA, I €ro 1MacTepeoMepa.
[00217] Bapumanr peamuszamun [-42. Cnoco6 mno Bapuanty peanusauun 1-41,
OTJIMYAIOIIUNCS TEM, YTO peareHT il cHATUs Boc-zammrtel npexacrasiser codoit TOK, uro
npuBogut K nonydeHuto TOK conmu coenmHenuss Gopmysiel (8), UM €ro CojibBaTa, WJIA €ro
SHAHTUOMeEpA, UJIU €ro JuacTepeoMepa.
[00218] Bapuant peanusammu [-42a. Cnocod no Bapuanty peanusanmu 1-41 wmm [-42,

OTJIMYAIOIIUHCS TeM, uTo coenuHenue (IMP-1)

OH
R
QJ\/\/MHE
OH (IMP-1)

NPUCYTCTBYET Cpa3y MOCJe peakuu (HarpuMep, rnepex o000 OYNCTKOM) B KOJINYECTBE
meHee 7%.
[00219] Bapuant peanuzanuu 1-42b. Criocob no Bapuanty peanusauuu 1-41 nmm 1-42,

OTJIMYAIOIIUICS TeM, 4To coenuaerue (IMP-1)

(IMP-1)
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HNPUCYTCTBYET Cpa3y Mocje peakuuu (Hampumep, nepex JiroOoi OYUCTKON) B KOJHMYECTBE
MeHee 2,5%.

[00220] Bapumanr peanmuszamun 1-43. Cnoco6 mno Bapuanty peanusaimu 1-42,
JOTIONHUTENBHO BKtOUaromuil ynanenue TOK conu ¢ nonydennem coequnerust Gopmysl (8),
WM €TO COJIbBATa, MJIM €r0 JHAHTHOMEPA, HJIH €ro AHacTepeoMepa.

[00221] BapuanT peanuzanuu [-44. Criocod mo Bapuanty peanuzaumu [-41 wnu 1-43,
JOTIOTHUTEIBHO BKJIFOUAKO LI

(h) ocymectBneHne oOpa3oBaHHUS COJNIM C KHCJIOTOH C TMOJyYEHUEM COJIM COEINMHEHUS
dbopmysl (8), WK €ro COoNbBATA, HIJIK €r0 SHAHTUOMEDPA, WK €r0 [uacTepeomepa.

[00222] Bapuant peamuzammu [-45. Cnoco0 mno BapuanTy peanusauuu [-44,
OTJIMYAIOIIUNACS TeM, 4TO KHciaoTa Ha craanu (h) mpencraBisier coOOW CEPHYIO KHCIOTY, YTO

MIPUBOJIUT K MOJYYEHHIO Cysib(aTHON cou coennaenus Gopmysl (9):

T ﬁ @t

O 2
OH e x H,SO4 (9),

WUTH €T COJIbBATA, WJIHM €r0 SHAHTHOMEpA, MM €ro AHACTepeoMepa, TAe X COCTaBIsIET OT
1 no S.
[00223] BapuanT peamuzaumu [-46. Ciocob no modomy U3 BapHaHTOB peanu3anuu ot I-

1 o I-3, oTnuyarIUics TeM, YTO Rl, R? wm R’ MPEICTaBISIFOT coboii H.
[00224] BapuanT peanuzauuu 1-47. Ciocod o moOoMy U3 BApHAHTOB peanu3aluu oT I-

1 no I-46, oTnu4arOLMIiCs TeM, YTO === MPEACTaBISAET COOOM JBOMHYIO CBSI3b.

[00225] Bapuant peanuzaruu [-48. Criocob mo jr000My U3 BapHAHTOB peau3aiuu ot I-
1 no I-10, oTnuyaromuiics Tem, 4TO CTEPEOXUMUs y aTOMOB yriepona 1, 3,4, 5,6, 17,27, 17, 27,
3 u 4 B dpopmynax (1)-(3) ykazana, kak B ¢opmyine (X), rme -~ 0003HAUYaET MECTO

MPUKPETJICHHUS] K BOIOPOAY WK (hparMeHTy:

X).

[00226] Bapuant peanmuzamuu [-49. Ciocod mo 1r0060My M3 BapUAHTOB pean3aud ot I-
11 o [-47, oTnu4aromuiicss TeM, YTO CTEPEOXUMHUS Yy aTOMOB yruepona 1, 3,4, 5,6, 17, 27, 17,
27,37, 4 u 1-z B popmynax (4)-(9) ykaszana, xak B popmyne (Y), rae -~ 00O3HAUaET MECTO

MPUKPETIICHHS K BOJOPOAY WK (PparMeHTy:
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07 N0 28,07 5
198
Y31 NH
%LN ‘A\/\/

OH (Y).
[00227] Bapuant peanuszanuu [-50. Criocod nonydenus coenuHeHust Gopmyibl (5):

~._-NHBoc

4,

WJIH €70 COJIU, WJIM €T0 COJbBATa, WM €r0 SHAHTHOMEPA, WA €ro JUacTepeoMepa,
BKJTFOUQFOIIUN

(a) mpuBenenue coenuHeHUs1 GOpMyJIbI (4):

Ui €ro Cojii, ujin €ro CojibBara, WIW €r0 SHAHTHOMEpA, WU €r0o AUACTEPEOMEpPa B

KOHTAKT C PEareHTOM JJisi BBeIeHHs] Boc-3aliuThl, TAe === MNPEACTaBIsSET COOOW OINMHAPHYIO

CBA3b UJIN HBOﬁHyIO CBA3b.

[00228] Bapuant peamuzammu [-51. Cnoco® mno Bapuanty peanusauuu 1-50,

OTJIMYAIOIIUNCS T€M, UYTO COeIUHEHUE (OpMYIbI (4), WIH €ro COJb, WIH €r0 COJbBAT, WU €ro

SHAHTHUOMEP, WK €ro JUacTepeoMep MOIYHaroT MyTeM MpUBeIeHUs coequHerust popmysl (3):

KOHTAaKT C

3),
WM €ro COJIM, WU €ro COJNbBaTa, WIM €ro SHAHTHOMEpAa, WM ero auacrepeoMepa B
OH
DMNHBUC
OH
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[00229] Bapuanr peamusamun [-52. Cnoco6 mno Bapuanty peamusanun  [-51,
OTJIMYAIOIIUNCS TEM, UYTO coenrHeHue (Gopmybl (3), I €ro CoJib, WIH €ro COJIbBAT, WIH €ro
SHAHTUOMEP, UJIH €r0 TUACTEPEOMED MOTYHAIOT MyTEM:

(b1) npusenenus coenunenus GopmMyIsl (2a):

H2N (2a),

Uk €ro COJIM, WKW €ro COJibBaTa, WJIK €ro SHAHTHOMEpA, UKW €ro AUacTepeoMEpa B
KOHTAKT C PEAar€¢HTOM IJisd BBEACHUA BOC-SaH_II/ITbI; nJIn

(b2) ynanenus C;-C; ankuia u3 coenuHeHus Gopmysl (2):

2,

WJIH €0 COJIU, WJTH €T0 COJIbBATA, WK €ro YHAHTHOMEPA, WU €ro THacTepeoMepa;

rae R! npencrasisier coboit H nmn C-Cs anku; R? npencrasisier codoit H umn C-Cs
aJIKUJI, U R? npencrasisier cobort H wnmm C1-Cs ankun, u rae oguH uimu Oojiee u3 Rl, R? wm R®
HEe3aBHCHUMO MpeacTaBiisitoT codoit C;-Cs anmku,

C TOCTENYIOUINM TMpPUBENEHUEM COeOUHEeHHs] (OopMyJibl (2), WM €ro COJH, WIA €ro
COJIbBATA, WJIM €r0 YHAHTHOMEpA, UJIH €ro AuacTepeoMepa B KOHTAKT C PEareHTOM /ISl BBEIeHUs
Boc-3amursl.

[00230] Bapuanr peanusamun [-53. Cnoco6 mno BapuaHty peanmusauun [-52,
OTJIMYAIOIIUNACS T€M, UYTO COeqUHEeHUEe (POpMyIbl (2), WM €ro COJb, WIH €r0 COJbBAT, WU €ro

SHAHTHOMEP, WK €ro JUacTepeoMep MOIYHaroT MyTeM MpuBeaeHus coequHenus popmybi (1):

OH

NH

(D),

WIM €ero 53HaHTHOMepa, MWJIM ero juacrtepeomepa B KOHTakT c¢  1-{[(n-
HUTPOOEeH3MN)okcH |kapoonu § -1 H-6enzorpuazonom (PNZ-Bt).

[00231] Bapuant peamuzamuu [-54. Cioco0 mo r0060My M3 BapUAHTOB pean3auu ot I-
50 nmo I-53, oTnuyarommiicst TeM, YTO peareHT Uil BBeneHUs: Boc-3aIuThl IpeacTaBisieT Co0oi
Boc,0.

[00232] Bapuant peanmuzarnuu 1-55. Cioco0 mo 1r0060My 13 BapHaHTOB peau3amuu ot I-
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50 no I-54, ornuyaromuiicst Tem, uto craauto (a), (bl) mmum (b2) ocymiecTBasAIOT B IPUCYTCTBUU
CTHpTA.

[00233] Bapuanr peamuzammu [-56. Cnoco0 mno BapuaHTy peanuszammu 1-55,
OTJIMYAIOIIUNCS TE€M, YTO CIIUPT MPEACTABISET COOOH METaHOI.

[00234] Bapuant peanmuzaruu [-57. Cioco0 no 1r000My U3 BapUaHTOB peanu3anuu ot I-
50 mo I-56, ommvarommiicss Tem, uyto craguio (a), (bl) mmm (b2) ocyecTBISIOT mpu
TeMmIeparype BIUIOTb 10 mpumMepHo 60°C.

[00235] Bapuant peanuzaruu [-58. Crioco0 mo jro00My U3 BapHAHTOB pean3aiuu ot I-
50 mo I-57, nONONMHUTENBHO BKJIFOYAIOIIIHII:

(e) mpuBenenuie coequHeHusi GOpMyJibl (5), UM €ro COJIU, WU €ro CONbBATa, WU €ro
SHAHTHUOMEpA, UM €ro AuacrepeoMepa B KOHTAKT C peareHToM sl cHATUs PNZ-3amurtsl C

noJiyueHueM coeauHenust Gopmyibl (6):

(6),

WJIM €O COJIM, UJIU €70 CONbBATa, WM €ro SHAHTHUOMEPA, WIIH €ro 1MacTepeoMepa.

[00236] Bapuanr peamuzammu [-59. Cnoco0 mno Bapuanty peanusauuu [-58,
OTJIMYAIOIIUNCS T€M, YTO peareHT ans CHATHS PNZ-3amuTel npencrasnsieT coOOH AMTHOHUT
HaTpUs.

[00237] Bapuant peanuzauuu [-60. Criocob no arodomMy U3 BApHAHTOB peau3aluu ot I-
50 nmo I-59, nOMOJIHUTENPHO BKIIOYAOIIUH MOJNyYeHNEe KPHUCTAJUINUECKOH (OPMbI COENHEHUS
¢dopmysl (6), MK €r0 COJIH, WIIH €r0 COJIbBATA, MIIH €r0 YHAHTHOMEPA, WK €ro JHacTepeoMepa.

[00238] Bapuant peanuzaumu [-61. Ciocob no ar0domMy U3 BApUAHTOB peau3aluu ot I-
50 no I-60, TOMONHUTENBHO BKIIFOYAKOIINIA BbIIeNIeHHe coenrHeHust YOpMyibl (6), UK ero COJIH,
WJIM €r0O COJIbBATA, WJIM €ro SHAHTHOMepa, UJIH ero Juactepeomepa.

[00239] BapuanT peanmzaumu [-62. Ciocob no arodoMy U3 BApUAHTOB pean3aluu ot I-

50 no I-61, NOMOMHUTENBHO BKJIFOYAIOIIIHIA:
(f) mpuBenenne coenuHerust Gopmysbl (6), MU €ro COJM, WIN €ro COJIbBATa, MIIH €ro

QWLG1

1 o
SHAHTHOMEPA, UK €r0 JUacTepeomepa B KoHTakT ¢ H , rne LG npencrasisier coboit

YXOISILIYIO TPYIIY, C IMOJyuYeHHeM coeqrnHeHus popmyusl (7):



WM €TO COJIH, WJIN €T0 COJIbBATA, WIIH €r0 YHAHTHOMEPA, WIIH ero JuacTepeomepa.
[00240] Bapuanr peamusamun [-63. Cnoco6 mno BapuaHty peanmusauun [-62,

OTJIMYAIOIIUNCS TeM, YTO YXOASIIAs TPYIIa MpeacTaBisier co0oi Hox-.
[00241] Bapumanr peamusamun [-64. Cnoco6 mno BapuaHty peanmuzanun [-62,

o ~LC'

oTnMyarouiics tem, uyro H MIPUCYTCTBYET B Konu4decTse oT npumepno 1,0 no 1,5

MOJISIPHOTO SKBHUBAJICHTA B pacyere Ha coequHeHne Gopmysl (6).

[00242] Bapuant peanuzaruu 1-65. Criocod mo jrodoMy U3 BapUAHTOB peau3aiuu ot I-
62 no I-64, ornuuaromuiicss Tem, 4to craguio (f) OCyIIeCTBISIOT B MO CYLIECTBY OE3BOIHBIX
YCIIOBUSIX.

[00243] Bapuant peanmuzamnuu [-66. Crioco0 mo r000My 13 BapUAHTOB pean3aiuu ot I-
62 no 1-65, ornuuaromuiicss TeM, uyTo craguio (f) OCyILIECTBIISIOT B MPUCYTCTBHH PACTBOPHUTEIIS,
BBIOPAHHOTO U3 IPYIIIBI, COCTOSIIIEH U3 allEeTOHUTPUIIA, ALIe€TOHA U UX KOMOWHAIIHH.

[00244] Bapuant peamuzanuu [-67. Cioco0 mo r0060My M3 BapUAHTOB pean3auu ot I-
62 no I-66, ormruaromutiics Tem, uro cranuio (f) ocymectsisitor B mpucytcTBun NaHCOs.

[00245] Bapuant peanuzamuu [-68. Crioco0 mno 11000My U3 BapUaHTOB peau3auu ot I-
62 no I-67, ornuuaroumiicss Tem, 4to ctaauio (f) OCyIEeCTBISIOT NpU TEMIIEPATYPe OT MPUMEPHO
30°C no 40°C.

[00246] Bapuant peanuzaruu [-69. Criocob mo jro00My U3 BApHAHTOB peau3aiuu ot I-
62 no I-68, nOMOJHUTEIBLHO BKIIOYANOIIHI po0OaBieHue 1,4-nmuazabuiukiio[2.2.2]okraHa
(DABCO) k peakLIMUOHHOH CMECH.

[00247] Bapuant peanuzaruu 1-70. Crioco0 mo jro00My U3 BapUAHTOB peau3aiuu ot I-
62 o 1-69, MOMOJHUTENBHO BKITIOUAIOLINI MOJNyUYeHHE KPUCTATNYECKOU (POpPMBI COSTMHEHMSI
dbopmysl (7), WK €ro COJIU, WK €r0 COJIbBATA, WM €0 YHAHTHOMEPA, WK €ro JUacCTepeoMepa.

[00248] BapuanT peanmzaunu [-71. Ciocob no mrodomMy U3 BApHAHTOB pean3alnuu ot I-
62 no I-70, nomoTHUTETBHO BKITIOYAKOIIUH BhiAeIeHHe coequHeHus popmyibl (7), WK €ro CoJy,
WIN €r0 COJIbBATA, WIIM €r0 YHAHTHOMEPA, WK €r0 AHacTepeoMepa.

[00249] BapuanT peammzaunu [-72. Ciocob no mrodomMy U3 BapHAHTOB pean3aluuu ot I-
62 1o I-71, nONOJHUTETHEHO BKIIFOUAROIITHIN

(g) npuBenenue coenuHeHUs1 Gpopmybl (7), WU €ro COJH, WIHM €ro COJIbBATa, WU €ro
SHAHTHOMEpA, WM €ro JuacTepeoMepa B KOHTAKT C PEareHTOM MJisi CHITHsS Boc-3amiuThl ¢

noJiyueHueM coeauHeHust Gopmyisl (8):



NH,
OH (3),

WK €r0 COJIH, WJIH €r0 COJIbBATA, UJIH €r0 SHAHTHOMEpPA, UJIH €ro JHacTepeoMepa.

[00250] Bapuanr peamusamun [-73. Cnoco6 mno BapuaHty peanusauun 1-72,
OTJIMYAIOIIUNACS TEM, YTO peareHT Uit CHATUs Boc-zammtel mpexacrtasiser codoit TOK, yro
npuBogutT K nonydeHuro TOK comu coenuHenuss Gopmysibl (8), UM €ro CoJbBaTa, WU €ro
SHAHTHOMEPA, WIH €ro JUacTepeoMepa.

[00251] Bapumanr peamuszamun [-74. Cnoco6 mno Bapuanty peanmusaimu 1-73,
JOTIOJIHUTENBHO BKIFOHaromui ynanenne TOK conu ¢ nonydeHnem coenuHerust Gopmysl (8),
WIN €r0 COJIbBATA, WIIM €r0 YHAHTHOMEPA, WK €ro AHacTepeoMepa.

[00252] BapuanT peanusamuu [-75. Criocod mo Bapmanty peanmmsaumu 1-72 wmm 1-74,
JIOMHOJHUTEIBHO BKJIFOYAFOIIHN;

(h) ocymectBrnenne oOpa3oBaHUsS COJIM C KHCJIOTOH C IMOJYYEHHUEM COJIM COEIHHEHUS
dbopmysl (8), WK €ro CoJIbBATA, HJIM €r0 IHAHTUOMEPA, HITH €ro Iuactepeomepa.

[00253] Bapuant peammzanuu [-76. Cnoco0 mno BapuanTy peanusauuu 1-75,
OTJIMYAIOIIUNCS TeM, 4TO KHciaoTa Ha craauu (h) mpeacrasisier coOOi CEPHYIO KHCIOTY, YTO

MIPUBOIUT K MOJIYYSHHIO CyJib(aTHON comu coennHenus Gopmysl (9):

NH, ) OH
L o @ﬁ
HO™ 0”0 0 NH

H,N NH
NH,

OH e x H,SO4 (9),

WIH €r0 COJIbBATA, UM €ro SHAHTUOMEpPA, WIK €ro TUacTepeoMepa, rjie X COCTaBJIsIeT OT
1 no 5.

[00254] Bapuant peanusanuu [-77. Criocod nmonydenus coenunenus hpopmyist (7):

_~~._-NHBoc o QH
HO™ ™~"~""0""0 ,O/H'Nmm;
oH |

BocHN ~ "NH
o7 -.-MHBoc

OH N,

WM €ro COJIM, WJIM €ro CONbBAaTa, WJIM €ro >HAaHTUOMEpa, MM €ro JuacTepeoMepa,

BKJTFOUQIOIINN
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(f) mpuBenenune coenuHenus Gopmysl (6),

NHBoc o OH
HN\/E/I eH |
2 07 0 0 NBoc
oH |
BocHN™ ™ MH

OJE/VMHBW
H (6)

HJIn €ro COJIM, WKW €ro COJibBaTa, WJIK €ro SHAHTHOMEpA, WKW €ro AuacTepeoMEpa B

Ed

;
1 .

xontakt ¢ HO™ ™~ , tne LG mnpexncraBnser coOO#M yXOASsIIyH TPyMIy, W TAe ===

MPEICTaBIISIET COOOI OMMHAPHYIO CBSI3b WJIM JBOMHYIO CBSI3b.

[00255] Bapuanr peamuszamun [-78. Cnoco6 mno Bapuanty peanusamun  1-77,
OTJIMYAIOIUNCS TEM, 4TO coenrHeHue Gopmybl (0), WU €ro COJib, WIH €ro COJNIbBAT, WIH €ro

SHAHTUOMEP, WK €ro JUacTepeoMep MOIYHaroT MyTeM MpPUBEIeHUs coequHeHust popmysl (5):

MHBoc

WIN ero COJIM, WM €ro COJIbBAaTa, MJIM ero SHAHTHOMEpa, WM ero JuacrepeoMepa B
KOHTAaKT C peareHToM Jyist CHsATHsI PNZ-3a1uThbl.

[00256] Bapuanr peanuszamun 1-79. Cnoco6 mno BapuaHty peanusauuu 178,
OTJIMYAIOIIUNCS T€M, UYTO COequHEeHue (GopMyIbl (5), WM €ro COJib, WIH €ro COJbBAT, HIIU €ro

SHAHTUOMEP, UJIH €r0 TUacTepeoMep MOIYyHAKOT MyTeM NPUBENEHHUs coenuHeHust GopMyJIbl (4):

WIN €ro COJM, WM €r0 COJbBAaTa, MM €ro SHAHTHOMEpa, WIHM €ro auacrepeoMepa B
KOHTAaKT C PEareHTOM JUIs BBeeHHUsT Boc-3aIuThL

[00257] Bapuanr peamuszamun [-80. Cmoco6 mno Bapuanty peamusanun 1-79,
OTJIMYAIOIIUNCS TE€M, UYTO coenuHeHHne (GopMyJbl (4), WM €ro COJb, WM €ro COJNbBAT, WIH €ro

SHAHTUOMEP, WK €r0 JUacTepeoMep MOIYHaroT MyTeM MpUBeaeHUs coearHeHust popmysl (3):



BocHN

(3,
WM €r0 COJM, WIM €ro COJbBaTa, WM €ro SHaAaHTUOMEpa, WIM €ro auacrepeoMepa B
OH
07 NHBoc
KOHTAaKT C OH

[00258] Bapuanr peamuszamun [-81. Cnoco6 mno Bapuanty peamusanun 1-80,
OTJIMYAIOIIUNACS T€M, UYTO coequHeHue (opmyisl (3), WIH €ro COojb, WIH €ro COJbBAT, WU €ro
SHAHTHOMED, WU €T0 AUACTEPEOMEP TONTYHarOT MyTeM:

(b1) npuBenenus coenuHeHust GopMyJsl (2a):

HaN (2a),

HUjn €ro COJiu, UJK €ro COJibBATa, WJIKM €r0 SHAHTHUOMEpA, WK €ro AUacTepeoMEpa B
KOHTAKT C PpE€arc¢HTOM AJisi BBECACHUSA BOC-SaH_II/ITbI; Wi

(b2) ymanenus C;-Cs ankuia u3 coenuHeHust Gopmyisl (2):

R‘T
NH
o ML,
0

2,

WJIH €r0 COJIH, WJTH €r0 COJIbBATA, WK €ro YHAHTHOMEPA, HJIU €r0 THACTEPEOMEPa;

rae R} npencrasisier codoit H umn C-C3 anku; R? npencrasisier codoit H umn C;-Cs
aJIKUJI, U R? npencrassier cobort H wim C1-Cs anmkui, u rae oquH uim Oojiee u3 Rl, R? um R®
HE3aBHCUMO MpeAcTaBisitoT codoit Ci-Cs anmku,

C TIOCJIEAYIOLIMM TpHUBENEHUEM cOoequHEeHHUsT (OpMyJibl (2) B KOHTAKT C PEareHTOM ISt
BBeNEHUST Boc-3amuThI.

[00259] Bapuanr peamuszamun [-82. Cnmoco6 mno Bapuanty peammsanun [-81,
OTJIMYAIOIIUNCS TEM, YTO coenrHeHue Hopmyibl (2), WU ero COJib, WIH €ro COJNbBAT, WIH €ro

SHAHTUOMEP, WU €0 TUACTepeoMep MOJYUar0T MyTeM MpUBEIeHUsT coenuHeHus popmysl (1):
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WIM ero 5SHaHTUOMepa, WJIM ero judactepeomepa B KOHTakT ¢ 1-{[(n-
HUTPOOEeH3MN)okcH [kapOonun § -1 H-6enzorpuazonom (PNZ-Bt).
[00260] Bapuant peanuzaruu 1-83. Criocob mo jr000My M3 BapHAHTOB peanu3aiuu ot I-

77 no 1-82, OTIMYAOIIUICS TeM, YTO YXOIsIIas TPyIa NpeacTaBisieT COO0H Hox-.
[00261] Bapuant peamuzammu [-84. Cnoco0 mno BapuanHTy peanusauuu [-83,

0%"61

oTnMyarouiics tem, yro H MIPUCYTCTBYET B Konu4decTse OoT npumepno 1,0 no 1,5

MOJISIPHOTO SKBUBAJICHTA B pacyeTe Ha coequHeHne Gopmysl (6).

[00262] Bapuant peanuzarmu 1-85. Criocod mo jr0060My U3 BapUaHTOB peau3aiuu ot I-
77 no 1-84, ornuuaromuiicss Tem, 4to craguio (f) OCyIIECTBISIOT B MO CYLIECTBY O€3BOMHBIX
YCIIOBUSIX.

[00263] Bapuant peamuzammu [-86. Cioco0 mo r0060My M3 BapUAHTOB pean3aiuu ot I-
77 no I-85, ornuuaromuiicss TeM, 4yTo craguio (f) OCyILIEeCTBISIOT B MPUCYTCTBHH PACTBOPHUTEIIS,
BBIOPAHHOTO U3 TPYIIIBL, COCTOSINEH U3 allETOHUTPUIIA, alleTOHA U UX KOMOMHALHH.

[00264] Bapuant peanmuzaruu [-87. Crioco0 mo 1r000My M3 BapHAHTOB peau3amuu ot I-
77 no 1-86, ornmmuaromutiics Tem, uro cranuio (f) ocymectsistor B mpucytcTBur NaHCOs.

[00265] BapuanT peanuzauuu [-88. Criocob no arodomMy U3 BApHAHTOB peau3aluu ot I-
77 no 1-87, ornuuaroumiicss Tem, 4to ctaauio (f) OCyIEeCTBISIOT NPU TEMIIEPATYPe OT MPUMEPHO
30°C no 40°C.

[00266] Bapuant peanuzaruu [-89. Criocob mo jr000My U3 BapHAHTOB peanu3aiuu ot I-
77 no I1-88, nOMOJHUTEIBLHO BKIIOUANOIUI poOaBieHue 1,4-nuazabuiukiio[2.2.2]okraHa
(DABCO) k peakLIMUOHHOH CMECH.

[00267] Bapuant peanuzaruu [-90. Ciocob mo jr0d0oMy U3 BapHAHTOB peau3aiuu ot I-
77 no 1-89, MOMOMHUTENBHO BKIIIOUAIOLIUI MOJNyUYeHHUE KPUCTANTHYECKOU (POPMBI COSTMHEHMSI
dbopmysl (7), Wiau €ro COJIM, WK €r0 COJIbBATAa, UM €0 YHAHTHOMEPA, WIH €ro JUacTepeoMepa.

[00268] BapuanT peanmzaunu [-91. Ciocob no mrodomMy U3 BapHAHTOB pean3aluu ot I-
77 no 1-90, nomoNHUTEIBPHO BKITIOYAKO LN BhIEIeHNEe coequHeHus popmyJisl (7), WK €ro CoJy,
WJIN €r0 CONIbBATA, WIIM €r0 SHAHTHOMEPA, WK €r0 AHacTepeoMepa.

[00269] BapuanT peammzaunu [-92. Ciocob no modomMy U3 BApHAHTOB pean3aluu ot I-
77 no 1I-91, nONMOJHUTETHEHO BKIIFOYAROIITHIN

(g) npuBenenue coenuHeHUs1 popmyJbl (7), WU €ro COJH, WIH €ro COJIbBATA, WU €ro
SHAHTHOMEpA, WM €ro JuacTepeoMepa B KOHTAKT C PEAreHToM Juisd CHATHUS Boc-3amuTel C

noJiyueHueM coeauHeHust Gopmybl (8):
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WK €r0 COJIH, WJIH €0 COJIbBATA, UJIH €r0 SHAHTHOMEpPA, WK €ro JUacTepeoMepa.

[00270] Bapuanr peanmuszamun [-93. Cnoco6 mno Bapuanty peamusauun 1[-92,
OTJIMYAIOIIUNACS TEM, YTO peareHT Uit CHATUs Boc-zammtel mpexacrtasiser codoit TOK, yro
npuBogutT K nonydeHuro TOK comu coenuHenuss Gopmysibl (8), UM €ro CoJbBaTa, WU €ro
SHAHTHOMEPA, WIH €0 JUacTepeoMepa.

[00271] Bapuant peamuzammu [-94. Cnoco® mo BapuaHTy peanmusauuu 1-93,
JOTIOJIHUTENBHO BKIFOHaromui ynanenne TOK conu ¢ nonydeHnem coenuHerust Gopmysl (8),
WIN €r0 COJIbBATA, WIIM €r0 YHAHTHOMEPA, WK €ro AHacTepeoMepa.

[00272] Bapuant peanusauuu [-95. Cnocod mo Bapuanty peanusaumu [-92 wmu 1-94,
JIOMHOJHUTEIBHO BKJIFOYAFOIIHN;

(h) ocymectBrnenne oOpa3oBaHUsS COJIM C KHCJIOTOH C IMOJYYEHHUEM COJIM COEIHHEHUS
dbopmysl (8), WK €ro CoJIbBATA, HJIM €r0 IHAHTUOMEPA, HITH €ro Iuactepeomepa.

[00273] Bapuanr peammzanuu [-96. Cnoco0 mno Bapuanty peanmusauuu 1-95,
OTJIMYAIOIIUNCS TeM, 4TO KHciaoTa Ha craauu (h) mpeacrasisier coOOi CEPHYIO KHCIOTY, YTO

MIPUBOIUT K MOJIYYSHHIO CyJib(aTHON comu coennHenus Gopmysl (9):

NH, ) OH

L o @ﬁ

HO™ 0”0 0 NH
H,N NH

OMNHZ

OH e x H,SO4 (9),

HJIN €ro COJibBAaTa, WK €ro SHaAHTUOMEpA, UK €ro AuactepeoMepa, rac X COCTaBJisI€T OT

1 noS.
[00274] Bapuant peanuzarmu [-97. Ciocod mo jrod0oMy U3 BapUAHTOB peau3aiuu ot I-

50 nmo 1-96, oTMyaroMIiCs TeM, 4TO === MPENCTaBIsET COOON NBOWHYIO CBSI3b.

[00275] Bapuant peanusanuu [-98. Coenunenue Gopmyisr (4):
OH

HJIK €Tr0 COJIb, UJIN €TI0 COJIbBAT, UJIU €0 SHAHTUOMED, UJIU €T0 JUACTEPEOMED.
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[00276] Bapuant peanuzauun 1-99. CoemuHenue no BapuaHTy peanuzauuu 1[-98,

OTJIMYArOINeecs: TeM, YTO coenuHeHue Qopmynsl (4) npeacraBiser coOOH CoeAMHEHUE

bopMybI:

MHBoc %}H
H | OH o
AR O N E oy
OzN ‘Tr 0”0 o NH
= 0 U oH |
BocHN™ ™""N

0

H
; NHBoc

5” (4 a) »

WIN €T0 COJIb, MJTH €TI0 COJIbBAT.

[00277] Bapumanr peamusamun [-100. Kpucrammmueckuit mpem-0ytun-((2S,3R)-2-
(((1R,28,3S.4R,65)-6-((mpem-0yTokcukapOoHmT)aMuHO )-4-((S)-4-((mpem-
OyTokcukapOoHMIT)aMuHO)-2-ruapokcudyranamuo)-3-(((2R,3R 4R ,5R)-3,5- murunpokcu-5-
MeTHI-4-(MeTHIaMHUHO JTeTparuapo-2H-nmupan-2-mi1)oKCn )-2-ruApOKCULIMKIIOT €KCHIT ) OKCH )-6-
(((((4-HUTpOOEH3MIT)OKCH ))KapOOHUIT )aMUHO )MeTI)-3,4- nurunpo-2H-nupan-3-un)kapdamat
dbopmyibl (4a) WK €ro COJIbBAT.

[00278] Bapmant peammzaumu [-101. Cnoco0 mony4deHHsT KPUCTAJUIMYECKOTO Mpemt-
oyTmin-((2S,3R)-2-(((1R,2S,3S,4R ,6S5)-6-((mpem-OyTokcukapbonui )aMmuHo )-4-((S)-4-((mpem-
OyTokcukapOoHmIT)aMiuHO)-2-ruapokcuOyranamuo)-3-(((2R,3R 4R ,5R)-3,5- nurunpokcu-5-
MeTHI-4-(MeTHIaMUHO JTeTparuapo-2H-nupan-2-mi)oKkcn )-2-ruApOKCULIKIIOT €KCHUIT ) OKCH ) -6-
(((((4-auTpOOEH3MIT)OKCH)KapOOHMIT)aMUHO )MeTH)-3,4- nurunpo-2H-nmpan-3-un)kapbamara
¢dbopmyibl (4a) WK €ro COJIbBATA, BKIIIOYAKOLITHIL:

(a) oOpaborky coemuneHuss (opmynsl (4a), WIM €ro COJH, WIH €ro CoJibBaTa
AllETOHUTPUJIIOM C NTOJIy4EHHEM PaCcTBOPA;

(b) HarpeBaHMe pacTBOpa CO CTaaUU (2);

(c) nobaBieHue BOIBI K HArpeToMy pacTBopy co ctaauu (b),

(d) oxnaxxneHue pacTBopa co cramuu (c),

(e) BHeceHue B pacTBOp co cTaauu (d) 3aTpaBOYHOrO KpUCTaIa, U

(f) BBlmENEHHME TOJYYEHHBIX TBEPIbIX BEIIECTB C TOJYYEHHEM KPUCTAJUIMYECKOTO
coenuHeHus1 GopMyJibl (4a) UK €ro COJIbBATA.

[00279] BapuanT peanmuzanuu 1-102. Kpucrannnueckuii mpem-0ytun-((2R,3R,4R,5R)-2-
(((1S,25,3R.45,6R)-3-(((2S,3R)-6-(amuHOMeTII)- 3-((Mpem-OyTOKCHUKapOOHIIT )JaMUHO)-3,4-
nuruapo-2H-nupan-2-wun)oken)-4-((mpem-O6yTokcukapOoHIT )aMruHO)-6-((S )-4-((mpem-
OyTOKCHKapOOHIIT)aMUHO)-2-THIPOKCHOY TAHAMUIO)-2-THAPOKCUITUKIIOTEKCHIT)OKCH)-3,5-
OUTUAPOKCH-S-MeTunreTparunpo-2H-mupan-4-nn)(merun)kapdbamar ¢opmynsl (6a) win  ero
COJIbBAT.

[00280] Bapmant peammzaumu [-103. Cnoco0 monydeHHs: KPUCTAJUIMYECKOTO HIpent-
oytmin-((2R,3R,4R,5R)-2-(((1S,2S,3R,4S,6R)-3-(((2S,3R)-6-(amunomerwn)-3-((mpem-
OyTokcukapOOHMIT)aMuHO)-3,4-nuruapo-2H-nupan-2-un)oxcen)-4-((mpem-
OyTokcukapOOHMIT)aMUHO)-6-((S)-4-((mpem-0yToKCHKapOOHIIT )aMUHO)-2-

T'UIPOKCUOYTaHAMUIO)-2-THAPOKCULIMKIOT€KCHUIT)OKCH)-3,5- ANTUAPOKCH-5-METUIITETPAr UL IPO-
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2H-nupan-4-wmn)(metn)kapdamara Gopmyibl (6a) MK €ro COIbBATA, BKIFOYAOIIHA:

(a) obpaborky coemunenuss (Gopmynsl (6a), WU €ro COJH, WIH €ro CoJibBaTa
usonponmiaueratom (IPAc) ¢ monydennem pacteopa,

(b) nobapneHue BOIbI K paCTBOPY CO CTAIUU (@) C TIOJyYSHHEM CMeCH,

(¢) nobaBieHue nuUXIOpMeTaHa K cMecH co craanu (b) ¢ mOJy4eHueM CMeCH;

(d) BHeceHue B cMech CO CTaauu (C) 3aTPABOYHOTO KPUCTAILIA,

(e) BbIETICHHUE TONYYEHHBIX TBEPABIX BELIECTB C TMOJYYEHHEM KPUCTAJUIUYECKOTO
coenuHeHus: popmyJibl (6a) WU €ro CoibBaTa.

[00281] Bapuantr peammzanuu 1-104. Cnoco0 mno Bapuanty peanusauuu [-103,
OTJIMYAIOIIUIACS TeM, YTO CTanuio (d) OCYIIECTBISIOT PU HU3KOW TEMITEPATYpE.

[00282] Bapuant peannsaunn I-105. Coenunenue popmyisi (7):

NHBac
HDwN ﬁ[ /H/’INBOC
BocHN
}Y\/NHBM

OH

k4

WJIN €T0 COJIb, UJIH €0 COJIbBAT, HIIU €0 SHAHTHOMED, WIN €0 JUACTEPEOMED.
[00283] Bapuant peanuzaunun [-106. Coemunenue mo BapuaHty peanusauuu [-105,

OTJHMYaroIeecs: TeM, 4To coenuHeHue Qopmynbsl (7) mnpexacraBiser coOOH COeAMHEHUE

bopmybI:
OH

NHBoc B
HO™ ™~ o o’lﬁ/ “NBoc

T
BocHN™ “NH

oA NHBo
oH (7a),

VTN €0 COJIb, WIIN €T0 COJIbBAT.

[00284] Bapuant peanusauuu I-107. Kpucrammmueckuii mpem-0ytun-((2R,3R ,4R,5R)-2-
(((1S,25,3R 4S,6R)-4-((mpem-0yTokcukapOOHIIT)aMUHO )-6-((S )-4-((mpem-
OyTokcuKapOOHMIT)aMUHO)-2-rrapokcuOyTanamMuo)-3-(((2S,3R)-3-((mpem-
OyTOKCHKapOOHMIT)aMUHO)-6-(((2-rUAPOKCHATIIT)aMUHO )MeTHN)- 3,4- muruapo-2H-nupan-2-
WJT)OKCH )-2-TUAPOKCHLMKIIOTEKCHIT)OKCH )-3,5- TUTUAPOKCH-S-MeTunreTparuapo-2H-mupan-4-
wi)(metun)kapdbamaT Gpopmyibl (7a) UK €ro COJIbBAT.

[00285] Bapumant peammzaumu [-108. Cnoco0 mony4deHHs] KPUCTAJUIMYECKOTO Mpemt-
oytuin-((2R,3R,4R,5R)-2-(((1S,2S,3R,4S,6R)-4-((mpem-6yTokcukapOoHm )aMuHo)-6-((S)-4-
((mpem-6yTokcuKkapOOHUIT)aMUHO)-2-ruApokcuOyTaHaMu0)-3-(((2S,3R)-3-((mpem-
OyTOoKCHKapOOHMIT)aMUHO)-6-(((2-ruAPOKCHATIIT ) aMUHO )MeTHN)- 3,4- muruapo-2H-nupan-2-
WUT)OKCH )-2-TUAPOKCHLMKIIOT€KCHIT)OKCH )-3,5- TUTr U APOKCH-S-MeTunTeTparuapo-2H-nupan-4-
wi)(metmn)kapbamaTa GpopmyJisl (7a) WK €ro COJIbBATA, BKIFOYARO U

(a) obpaborky coemunenuss Gopmynsl (7a), WU €ro COJH, WIH €ro CoJibBaTa

usonponmiaueratom (IPAc) ¢ monydennem pacteopa,
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(b) nobapneHue alleTOHUTPUIIA K PACTBOPY CO CTaauH (a) C MOJTYICHHEM CMECH,

(c) BHeceHme B cMech co ctaanu (b) 3aTpaBOYHOTO KPHUCTAJLIA,

(d) BbImEneHue mNONYYEHHBIX TBEPHABIX BELIECTB C MOJYYEHHEM KPUCTAJUINYECKOTO
coenuHeHus1 popmyJibl (7a) WK €ro CoJbBaTa.

Ilpumepsl

[00286] Hacrosimuee nzoOpeTeHne AOMOIHUTEIBHO MPOMJUTIOCTPHPOBAHO CIEIYIOLIMMHU
IpUMepaMu, KOTOPbIE HE CIEAYET CYUTATh OrPAHUYHUBAIOIIUMH OOBEM U CYIIHOCTh HACTOSIIErO
n300peTeHNs] KOHKPETHBIMH TPOLEAYPAaMH, ONMUCAHHBIMU B HacTosimed 3asBke. Crenyer
NOHMMATh, YTO MPUMEPbI TNPENCTABJEHbl JJI WJUTOCTPALMU OMNpPEAENICHHbBIX BapPHAHTOB
peanu3anyy, U YTO OHHM HE HAKJAJbIBAIOT KAKUX-THOO OrpaHWYEHUil Ha OOBEeM HACTOSIIEro
u3o0perenusi. Takke CleAyeT MOHMMATh, YTO MOTYT OBITh PEAM30BAHBI PA3IMYHBIE JPYTHE
BAPHUAHTBI PeAM3alNU, MOAHU(DUKALNN M UX SKBHUBAJIEHTHI, KOTOPBIE MOTYT OBbITh MPEIJIOKEHBI
CHEeLHAINCTAaM B JAHHOW OONACTH TEXHHWKH O€3 OTCTYIUIEHHs OT CYLIHOCTH HAaCTOSIIErO
n300peTeHus u/nin 00beMa MyHKTOB MpHJIaraeMoi (popMyIibl H300pETeHHSI.

[00287] Ecnu He yka3aHO WHOE, WCXOAHBbIE KOMIIOHEHTBI MOXKHO TIOJIy4aTh W3
UCTOYHUKOB, TakuxX kak Sigma Aldrich, Lancaster Synthesis, Inc., Maybridge, Matrix Scientific,
TCI u Fluorochem USA u T.1., WIM CHHTE3UPOBAHBI B COOTBETCTBHH C HCTOYHHUKAMH,
W3BECTHBIMH CIENUAINCTaM B JaHHOW obmactu TexHuku (cm., Hampumep, Advanced Organic
Chemistry: Reactions, Mechanisms, and Structure, 5th edition (Wiley, December 2000)), nnu
NOJIYYEHBI, KaK OIMCAHO B HACTOSIIIEH 3asIBKE.

[00288] Cusomunma B BHOe CBOOOZHOTO OCHOBAaHUS TPEACTABIISIET  COOOM
(bepMeHTHPOBaHHBIN TTIMKO3HJ, U ero noay4anu B Zhejiang Zhenyuan Pharmaceutical Co. Ltd.
Boc-(S)-HABA mnonyuanu B Senn Chemicals AG unu Porton Fine Chemicals Inc. PNZ-Bt
nony4anu B Luxembourg BioTechnologies LTD (KINSY S.L.) unu Porton Fine Chemicals Inc.
2-Hompranon nony4anu B Dona Chemicals, [Tosbina.

[00289] Cnenyrouue COKpalieHus: UMEIOT CAEAYIOIINe 3HAYSHUS, €CJIM He YKa3aHO HHOE,
U JII0ObIe IPyrHe COKpAINEHUs, MPUMEHSEMbIe B HACTOSLIEM ONMHCAHUU M HE OMNpEeIeSICHHbIE,
UMEIOT CBOE CTAHIAPTHOE OOINENPUHSATOE 3HAUCHHUE:

1.%/11.%: IPOLIEHT, HOPMAJTM30BAHHBIN MO TIIOMIAN

Ac: anerar

AITH: aneroHuTpun

Boc: mpem-0yTokcukapOOHMI

BocO,: nu-mpem-0yTun-nukapbonar wim Boc-aHrunpun

Boc-ONb: mpem-6yTun-((4R,75)-1,3-nuokco-1,3,3a,4,7,7a-rekcarunpo-2H-4,7-
METaHOW30WHAOJ-2- 1) KapOOHAT

DABCO: 1,4-nuazadurukio[2.2.2]okTan

JABY: 1,8-muazabunukio[5.4.0lyngen-7-ex

JAXM: nuxynopmeraH

DI: nenonunsuposaHHas BOAa

DIPE: nqumusonponunosslii 3¢up
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DIPEA: N, N-quu3onponuia3TujiaMuH

JIM®A: numernndopMamur,

JCK: nuddepeHunanbHasi CKaHUPYIOIIast KAJOPUMETPUs

EDAC: N-(3-gumerunamusonponun)-N"-3TuinkapdoauuMuaa ruapoxXaopus
EtOH: sTanon

I'X: razoBast xpomarorpagus

9. yac(bl)

HABA: 4-aMuHO-2-ruipOKCHOYTaHOBASK KUCJIOTA

HCI: xnopucToBomoponHasi KHCIOTa

HOBt: 1-runpokcubeH3oTpuasona ruapar

BD2XKX: BbicOk03(h heKkTUBHAS JKUAKOCTHAS XpoMaTorpadus

UIIC: uzonponunoselii CoupT

IPAc: nzonponunanerat

KX/MC: sxunkocTHast XpoMmarorpadusi/Macc-CrieKTPOMETPHST
MeCN: anleToHUTpuUI

MeOH: metaHon

MUH: MUHYTAa(bI)

MTB3: metui-mpem-6yTHIOBBIH 3up

NaOH: ruapokcua HaTpus

PNZ-Bt: 1-{[(n-aurpoOen3mn)okcu|kapoonun }- |H-Oenzorpuazon
pPpmM: MUJUTHOHHAS TOJISt

PrOH: nponanon

PyBOP: (6enzorpuazos-1-unokcu)rpunupponuannodocdonus rekcadpropdocdar
KT: xoMHaTHas TemmnepaTypa

TBDMS: mpem-0y THIAMMETHIICHITHIT

TOA: TpusTUIAMUH

T®K: TpudropykcycHast KHCIOTA

TT'A: TepMorpaBUMeTpUYECKUN aHAIN3

TT'®: Tetparunpodypan

CBDXX: cBepxBBICOKO3 (PP EKTUBHAS XKUIKOCTHAS XpoMaTorpadusi
Y@: ynprpaduoner

00./00.: 00BeMHOE OTHOIIEHUE

00.: 00pem(b1)

macc.%/macc.%: MPOLIEHTHOE MaCcCOBOE OTHOLICHHE

Macc.: Macca

XRPD: nopomkoBast peHTT€HOBCKas [udpaxkrorpadust

Zn(OPiv),: nuBanat uuHKa

ITopomkoBasi peHTreHOBCKast udpakrorpadus

[00290] XRPD crniextps! nony4anu Ha audpaktomerpe PANalytical X’ Pert PRO MPD c

MNPUMEHCHUEM MaAar0IICTO IMyYKa Cu—usnyquI/m, MOJIYy4€HHOTI'O ¢ UCIIOJIb30BAHUEM UCTOYHUKA C
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IUTMHHBIM TOHKUM (pokycom Optix. DIIUNTHYECKH TPaayUPOBAHHOE MHOTOCIIOHHOE 3epKalio
UCTIONB30BAM JUUIs1 GOKYCHUPOBKU peHTreHoBckux Jyueil Cu Ko dyepes oOpasen u Ha geTekTope.
ITepen anamuzom nposoawmm ananu3 oopasna kpemuaust (NIST SRM 640d) nist monTeepskaeHus
TOro, 4ro HaOmomaemoe mojoxeHne nmka St 111 COOTBETCTByeT  MOJIOKEHUIO,
ceptuduuupoBanHoMy NIST. ®@parment oOpasia momelnanu MeXIy TUICHKAMH TOJIIMHON 3
MKM U aHAJH3UPOBAJM B TeOMETpPHH mpornyckanus. Jns muHuMusauu (GoHa, co3aaBaeMoro
BO3JyXOM, HCIIOJIb30BAJIU TMOTJIOTUTENb IMyYKa, KOPOTKUN aHTHPACCEHBAIOLINI YAJIUHUTETb U
anTupaccenBaroumii koummmarop. Illenn Comnepa ansg maparoomero M OTPAKEHHOTO IYYKOB
UCTIOJIB30BAJIM  JUJIS MHHMMH3AIMKM PACUIMPEHUsT B pe3yJibTaTeé OCEBOM PacXOAUMOCTH.
JudpakTorpaMMbl TOJyYaid ¢ MPUMEHEHHUEM CKAHUPYIOIIETO MO3UI[MOHHO-YYBCTBUTEIBHOIO
nerektopa (X’Celerator), pacnonoskennoro B 240 MM or o0pasma, W TPOrPaMMHOTO
obecneuenust Data Collector software v. 2.2b.

TepMuueckuii aHaau3

[00291] Huddepenunanbayro ckanupyromyo katopumerputo (JICK) mposonmmu ¢
npumMeHennem obopynosanusi TA Instruments DSC ¢ m3menennem temmepatypsl ot 0°C mo
300°C co ckopocteio 10°C/MunyTa. Mcnoap30Bain CTaHAAPTHBIE IO MUHUEBBIE THIEJIH.

[00292] TepmorpaBumerpuueckuii anann3 (TI'A) mnpoBogwaum C TPUMEHEHUEM
TepMorpaBuMeTpudeckoro anaimmzaropa TA Instruments 2950. KamuOpoBky Ttemmneparypsl
NPOBOMWIIM € HUcHonb3oBaHWeM Hukenss W Alumel™. Kaxngeii oOpasen mnomemanyd B
IUIATUHOBBIN TUTENIb U BHOCUIIU B Me4b AJi TepMorpasuMerpu. Ileus Harpesanu npu npoayBke
a30TOM.

IIpumep 1: Cxema cuHTe3a coeAUHEeHUs 4a

[00293] Huke moapoOHO onucana o01as cxema CUHTEe3a CoeqHHEeHus 4a.

OH OH

NH2 o 5 NH2 o =
Lo 3T a L1 2T
2 0”7 Yo __~_.0 “NH PNZ~ 070 A0 NH| —~
ot oty
H N "“'NH, H N “NH,

CH30MHIMH B BHIE CBOOOIHOTO OCHOBAHES 2b

NHBoc o =
NHB OH H\/(j: oH
o¢ o™ PNZ" 0" Yo _~__0 ““NH
H OH |
pnz N 0" Yo _~__O NH | . , OH
§ . NHB
BocHN" ‘NH, OM ¢

3a 4a

Yacme 1: cunmes coeounenusn 2b

NH, o on NH, 0
4 Nﬁ OH /Q/ PNZ-Bt (1 5kB.) Hﬁ OH )\/‘j/
2 07 Y0 _~_L0 “NH PNZ~ 07 Y0, _~_0 “NH

‘O’ oy | JAXM/MeOH \O’ Sy |
HoN “NH, HoN™ “NH,
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[00294] CuzomuuuH B BHIe cBobomHoro ocHoBanus (1,0 xr £ 1%, 2,23 monb), 3aTem
MeOH (3,96 kr + 5% umu S 1 + 5%), a 3atem XM (6,64 xr £ 5% wumn 5 1 + 5%) 3arpyskanu B
peakTop. 3aTeM TeMIiepatypy cradunusnpoBain Ha ypoBHe 15 + 5°C u cmech nepemMernnBaiiy 10
JOCTUXKEHHs MOJIHOTO pacTBOpeHus. TemmepaTtypy MOKHO NMOBBIIIATh A0 npumepHo 30°C s
coneicTBus pacTBopeHuro. [locne pacTBopeHust cmech oxJiaxaanu 10 temneparypsl 15 + 5°C. B
OTAEbHON cMecuTenbHOI eMkocTu PNZ-Bt [(0,696 kr) + 1%, 2,33 monb)] pacrBopsiimu B JIXM
(18,59 kr £+ 5% wnu 14 1 £ 5%). PacrBop PNZ-Bt 3arpy:xanu B peakTop B T€YEHHE MEepUoaa
BPEMEHU OT MPUMEPHO 1 10 MpUMEPHO 4 YacoB, MPU STOM MOAMEPKUBAs TEMIEPATYPY MapTUH
Ha ypoBHe 15 £ 5°C. Ilpu monyuyenum pactBopa PNZ-Bt xoxyx 3arpy304HOil €MKOCTH He
HarpeBaj i 0 TEMIIEPATYPbl, MPEBbIIAIOIIENH WK paBHOW mpuMepHo 35°C, must obnmerdeHus
pactBopenust PNZ-Bt. ITonHoe pactBoperne PNZ-Bt He TpeOyercsi.

[00295] 3arpy3ouHyr cucTeMy, NPUMEHAEMYIO sl 3arpy3ku pactsopa PNZ-Bt,
npombiBas JIXM (1,33 kr = 5% wmu 1 1 £ 5%) U CMBIBOUHBIN PacTBOpP 3arpysKaju B PEaKToOp
(Tpaer=15 *+ 5°C). Ilapturo mepememuBamu npu 15 = 5°C u comepkumoe oTOUpaNu IS
OTpeseNieHns] 3aBeplLIeHUs] peakUuu. PeaklMio CuuTaldu 3aBEpLIEHHON, KOrja cojieprkaHue
CHU30MHIIHA HE MPEBBILIAI0 UM PaBHAJIOCH MpuMepHO 2,0% miomany, 4To OLEHUBAIN MyTeM
BOXX ananmmza (cm. Tabmuny 3 ans mpumensieMoro crocoba BOXKX). Ilepswiii obpasers
oTOMpany mocie nepuoAa OT NMpuMepHO 15 MuHYT n0 12 YacoB mocie 3aBepLICHHs 3arpy3KH
PNZ-Bt. B HEKOTOpBIX BapHaHTaX pean3aliy MepBbiid oOpaszen orOupanmu depe3 npumepHo 30
MUHYT Tiociie 3aBepiueHust 3arpy3ku PNZ-Bt. Ilo mepe HeoOXomumMocTu Uit 3aBEepPLICHHS
peaKkLuy 3arpykajid AONOJHUTENbHOE KounudecTBO PNZ-Bt B pactBope JIXM. Komuuectso
JOTOJHUTEIPHOTO  3arpykeHHoro PNZ-Bt paccumteiBamim 1o cienyromed  Gopmyde:
3arpyska=P1 * D1/(100 - D1) + 1%, rne P1=konuuecTBo nepBoHavajbHO 3arpykeHHOro PNZ-
Bt B kr, 1 D1=konuuecTBO HEMpopearupoBaBLIEro CU30MHULIMHA B % riomany corimacHo BOXKX.
ITocne 3aBepiieHus peaKLUU NapTUI0 KOHLEHTPUPOBAIM B BAKyyMe IPU TEeMIEpaType KOXKyXa,
He MpeBbIIarmei uin pasHou npumepno 40°C (Hanpumep, ot 10 mo 40°C), 1o ocTaTOYHOrO
obwvema 5 1+ 5%.

[00296] 3arem B peakTop, comepskaiiuii coexunernue 2b, saocwin MeOH (5,54 kr + 5%
wi 7,00 1 £ 5%). CMech MOXKHO TONIEPKUBATH NPU TEMIEpPAType, He MPEBBIMIAIIECH WU
paBHoli mpumepHo 25°C (Hampumep, ot O nmo 25°C), B TeueHHe mNepHOAa BPEMEHH, HE
MPEBBIIAIOIIEr0 WK paBHOro mpuMmepHo 48 dacam (Hampumep, ot 0 mo 48 wacos), mepen
MIPOBEJICHUEM CIIENYIOIIeH peakiuu (4acTh 2).

Tabauua 3: cnoco6 BIYKX ans wactu 1 npumepa 1
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Kononka Waters X-Bridge C18, 3,5 mxMm 150 mMm x 4,6 Mmm

Temneparypa KOJIOHKHU 40°C

CxkopocTb noToka 1 Ma/mMuH

JnvHa BOJIHB] 210 HM

IMoneukHbIE hasbl 0,25 M pactsop NH40OH B BOnIE

0 25 M nactron NHAOH r MeTanone

I'papuent Bpems (Mun) | % noasmkHOH (asbl A | % MOABIIKHOM (a3bl
0,00 85 15
28,0 15 85
30,0 15 85
30,1 85 15
40,0 85 15

Bpewms ananuza 40 muH

O6wem BBOAMMOIT TpoOBl |10 MK

Yacme 2: cunmes coeounenus 3a

\H, OH | Zn(OAck, EtN oH

o B NHBoc o =
H ﬂ OH Boc:0 (3-5 3KB.) H \/(j: OH
.N R .N B
PNZ ) o NH PNZ o o o NH
eat il el
H,NY " "NH, 21-35°C BocHN" ™" “NH,

2b 3a

[00297] Tpustunamun [(1,48 ) £ 2% wumm (1,08 xr £ 2%)] 3arpyxanu B peaxTop,
conepxamuii coeauHeHue 2b, yrnoMsHyTO€ B KOHLE 4YacTU |, mpU 3TOM MOAAEPKUBAS
TeMIepaTypy napTuu Ha ypoBHe oT npumepHo 27°C mo mpumepno 35°C (ueneBoe 3Ha4YeHUE
npuMmepHo 33°C). 3arpy30uHyr0 CHCTeMy, NPUMEHSEMYIO IJsi 3arpy3kd TPUAITHIIAMHHA,
npombiBaii MeOH (2,38 xr + 5% wnum 3,00 1 + 5%) U CMBIBOUHBIA PacTBOp AOOABJSIH B
peaKIMOHHYI0 cMech. TeMmepaTypy napTiu cTabUIM3UpOBAU Ha YpoBHE OT mpumepHo 27°C no
npumepHo 35°C (ueneBoe 3Hauenwe npumepHo 33°C). Zn(OAc)*2H,O (1,63 xr = 2%)
3arpy’kajy B MapTHIO U 3aTPY304HYI0 CHCTEMY, IPUMEHSIEMYIO ISl 3arpy3KH JUTHApATa alerara
nuHKa, npombsiBan MeOH (2,38 kr + 5% wnu 3,00 51 + 5%) u CMBIBOUHBIN pacTBOp 10OABIISITH B
peakMoHHYI0 cMech. CMech mepeMelnnBaid B TEUEHHE Mepuosa BPeMEHU OT npumepHo 30
MUHYT 710 12 bacoB mpu Temmeparype ot mnpumepHo 27°C nmo mpumepHo 35°C (ueneBoe
3HaueHune npumepHo 33°C). B HeKOTOpBIX BapuaHTAaX peaju3aldd CMeCh IMepPEeMeIluBaIf B
TE€YEHHE TEePHUO/a BPEMEHH, HE NPEBBIIIAIOIIEr0 WJIM PAaBHOTO NpuUMepHO 60 MUHYTaMm, MpU
temneparype ot npumepHo 27°C no npumepno 35°C (ueneBoe 3HadeHne npumepHo 33°C).

[00298] B oTnenpHOIN cMeCUTENBHONH €MKOCTH roToBHIN pacTBop Boc,O [(2,55 kr) + 2%,
11,7 moms] B8 MeOH (1,58 xr + 5% wmu 2,00 51 + 5%). TTonyuennsrii pactBop Boc,O 3arpyskamu
B PEaKTOp B TEYEHHE MEPHUOAA BPEMEHU OT NpUMEpHO 15 muHyT m0 12 4acos, mpu 3TOM

NOJAEP>KUBAs TEMITEPATYPY MapTUH Ha ypoBHe OT npumepHo 27°C no npumepHo 35°C (uenesoe
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3HaueHne npumepHo 33°C). B HEKOTOPBIX BapHaHTax peasu3aliy MOJIy4eHHbIH pacTBop Boc,O
3arpy>kajii B peakTop B T€UEHUE NEPUOAA BPEMEHH, HE NMPEBBILIAOLIET0 WK PABHOTO MPUMEPHO
1 uvacy, mpu 3TOM mojAep:kKHUBas TeMIepaTypy HapTuu Ha ypoBHe oT npumepHo 27°C no
npumepHo 35°C (ueneBoe 3HadeHue npumepHo 33°C). 3arpy3ouHyro CUCTEMY, NPUMEHSIEMYIO
st pactBopa Boc,O, mpomeiBanu metanosnom (0,16 kr + 5% wmn 0,20 1 + 5%) U CMBIBOUHBIIA

pacTBOp NOOABIISLIN B PEAKTOP.
[00299] TlapTuro BbIIEp>KUBAIU MPH LieJeBOl TemnepaTtype oT npumepHo 20 no 40°C B

TeueHHe Mepruoaa BPEMEHH OT MPUMEPHO 3 10 24 4acoB U 00paser] COep>KUMOro OTOMpau A
ONpeNeNeHns] 3aBepLIEHUsT peakuuu. B HEKOTOphIX BapHaHTAX pealu3aluy  MapTUIO
BbIIEP)KUBANIN NIPU LIeNIeBOi TemmepaType npumepHo 33°C B TeueHue NepuoAa BpEeMEHH, He
NPEBBIIAOINET0 WM PABHOIO NPHMEPHO 5 wacaMm, W oOpasen COXep>KMMOro OTOMpanu it

OMNpEaACICHUSA 3aBCPUICHUA PCAKIUU. Peaxumro cumranmn 3aBepmeHHoﬁ, Korga COACPKaHUE

| NHBoc o
. ~ B
PNZ 0 mUG
HNY “YNH,

POMEKYTOYHOrO  MOHO-Boc-coenunenust  2b, .

OTHOCHUTEJIbHO COEJHHEHHs1 3a PaBHSIOCH WJIM COCTaBJsUIO He Oojee, yem mpumepHo 2,0%
wiomanu cornacHo aHanmuzy BOXKX (cm. tabmuny 4 mns npumensiemoro criocoda BOXKX).
IlepBoiit oOpaser; orOupany Ui NMPOBEPKH 3aBEPLICHUs PEaKLMU 4epe3 Nephuoj]] BPEMEHHU OT
npuMepHo 15 muHYT 1o 12 yacoB. B HeKoTOpBhIX BapuaHTax peajn3alluy MepBbIH oOpaszer
otOMpanau JJisi TPOBEPKH 3aBEPLICHUS] PEaKLUU dYepe3 Iepuo] BPEMEHM, PaBHBIA HWIIN
NPEBBILIAIINNN TPUMEPHO 5 YaCOB, U MOCenyoiue oopasibl (Mpu HEOOXOAUMOCTH) OTOUPAITH
¢ UHTepBasamMu npumepHo 3 vaca. [Ipu 3ToM Temrieparypa napTUH He OTKJIOHSJIACH 3a MPeeibl
nuanasoHa npuMmepHo 27-35°C. B HeEKOTOpBIX claydasx Ui 3aBepLISHHs] PeakLUd 3arpyskajiu
JOTIOJIHUTEbHOE KOoNn4ecTBO Boc,O. 3arpys3ky oCyLIeCTBIISIN C TOM e KOHLEeHTpauei Boc,O,
KOTOPYIO IPUMEHSIN Ui NMOJy4YeHHOro BhIlle pacTBopa Boc,O. KomudectBo 3arpyskaemoro
Boc,O paccuuteiBanu no crieayromei Gopmyie: 3arpyska=P2 * 2 x D2 /[100 - (2 * D20)] +
2%, rne: P2=konuuecTBO mepBOHAauYajbHO 3arpyxkeHHoro Boc,O B kr, u D2=konuuecTso
ocraBiIerocsi MoHO-Boc-coennnaenust 2b B % miomanu corimacao BOXX.

[00300] Ilocne 3aBepiueHUs] peakLi PEAKLIMOHHYIO CMeCh KOHLIEGHTPUPOBAIU B BaKyyMe
NpHU TeMIIEpaType KOXKyxa, He MmpeBblmaromeli win pasHou npumepHo 40°C (mampumep, ot 20
1o 40°C), no ocratounoro oovema 12 i1 + 5%. 3arpykanu aMMHuaK B KOJMYECTBE MPUMEPHO 25
macc.%/macc.% (5,46 xr = 5% wunu 6,00 1 + 5%), pu 5TOM NOANEPKUBAsI TEMIIEPATYPY MAPTHH
Ha ypoBHe oT npumepHo 20°C no mpumepHo 30°C, u BbliepKMBaJd B TEUEHUE MNEPUOAA

BpEMEHU OT NpUMepHO 15 muHYT n0 12 4yacoB mpu yKa3aHHOM JMana3oHe Temieparyp. B

HEKOTOPBIX BapUaHTaxX pealu3aluu 3arpykajli aMMHAK B KOJUYECTBE MPUMEPHO 25
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macc.%/macc.% (5,46 kr £ 5% wnu 6,00 1 + 5%), npu 3TOM noAnepKUBAs TEMIIEPATYPy NapTHH
Ha ypoBHe oT npuMmepHo 20°C no mpumepHo 30°C, u BbliepKMBaJd B TEUEHHE MNEPUOAA
BPEMEHH, HE€ MPEBBIIIAIOIIEr0 UM PABHOTO NPUMEpPHO | uacy, NpU YKa3aHHOM Juamna3oHe
temneparyp. JloOaBieHne sBIseTCs SK30TEPMUIECKHUM.

[00301] AXM (13,28 xr + 5% unu 10,00 1 £+ 5%) 3arpyskanu B NapTUIO U COAEPKUMOE
nepeMelInBalli B TeUeHHUEe NIepruo/a BpeMeH! OoT mpuMepHo 12 muHyT 10 12 vacos npu 25 + 5°C.
B nHekotopeix Bapuantax peanusamuu JXM (13,28 kr + 5% wmnu 10,00 1 + 5%) 3arpyxanu B
MapTUI0 U COIAEPKUMOE MepeMeIInBalid B TeUeHHEe NIepUo/ia BPEMEHH, He MPEBbIIIAIOIEro WK
paBHoro mpumepHo 30 munytam, mpu 25 + 5°C. CogpepkuMoe OCTaBJISUIA OCAKIATHCA U
OTHEJSIIM B TE€YeHHE mnepuoja BpemMeHu oT npumepHo 30 muHyT no 12 gacoB. B HexkoTOpBIX
BapHaHTaxX peajlu3aly COAEPKUMOE OCTAaBJIUIM OCAXNAaTbCA U OTAENSAIN B T€UEHHE NEepUoaa
BPEMEHH, HE MEHBLIET0 WM PaBHOrO NpuMepHO 45 munyram. Opranndeckyro ¢asy (HHKHIOK
¢daszy) mepeHOCHSIM B TMPHEMHHUK W BOAHYKO (asy orOpachiBaiu Jis yTwimzanud. [IpomykT
HAXOJIMJICSI B OPTaHUUECKO (ase.

[00302] Opranudeckyro ¢a3y BO3BpaIlaid B peakTop. AMMHUAK B KOJHUYECTBE MPUMEPHO
25 macc.%/mace.% (2,28 kr + 5% umm 2,50 1 + 5%) u DI Boay (2,5 kr + 5% wmm 2,5 1+ 5%),
CMEIIaHHbIE B CMECUTENIbHOW €MKOCTH, 3arpy’kKajid B OpraHM4ecKyr (pasy u mepemMernnBaiy B
Te4deHHe Nepuoja BpeMeHU OT npuMepHo 15 munyT A0 12 gacos npu 25 £ 5°C. B HexkoTOpbIX
BapHUAHTaX peajH3aliy aMMHaK B KOJMYECTBE MpuMepHo 25 macc.%/macc.% (2,28 xr + 5% wnn
2,50 1+ 5%) u DI Bony (2,5 xr £ 5% wiu 2,5 1 + 5%), CMeIIaHHble B CMECUTEIbHOW €MKOCTH,
3arpy’kali B OpPraHUYecKyr ¢azy M NepeMellnBald B TeUeHHe IepUoia BPEMEHH, He
IPEBBILIAIOIIEr0 WK paBHOro npuMepHo 30 munytam, npu 25 + 5°C. Coaep:kuMoe OCTaBJISAIN
OCaXKAATbCA U OTAE/SUIM B T€YEHHE Nepuoja BpeMeHu oT npumepHo 30 muHyT 1o 12 yacos. B
HEKOTOPBIX BAPHAHTAX PeAU3alUU COACPKUMOE OCTABIISIN OCAXKIAATECS U OTAEIAIN B TEUCHHE
Heprozia BPEMEHH, He MEHBINEro WM PaBHOro mpumepHo 45 muHyram. OpraHudeckyro ¢asy
(HwkHIOK (Da3y) MepeHOCHWIM B MPHEMHUK M BOAHYIO (asy orOpachiBaiu AJsl YTHIM3ALHUU.
ITpoaykT HAXOMUIICS B OpraHUYECKOM (ase.

[00303] Opranuyeckyro ¢asy Bozpamanu B peakrop, MeOH (0,79 kr + 5% wumu 1,00 n
+ 5%) 3arpykaju B OpPraHUYECKYI0 (pasy M MepeMelInBaIl B T€YEHHE MEePHOAAa BPEMEHHU OT
npumMepHo 15 no mpumepno 30 munyT npu 25 + 5°C. DI Boay (5,0 kr + 5% wmm 5,0 n £ 5%)
3arpy’kajd B CMECh U MEpeMEeLINBaIN B Te€UEHUE Mepruosia BpeMEeHU OT MpUMepHO 15 MUHYT 1o
12 gacos npu 25 + 5°C. B HekoTopeIx Bapuanrtax peanusanuu DI Boay (5,0 kr + 5% wmm 5,0 m +
5%) 3arpykaiyu B CMeCb U IepeMellNBalld B T€UEHHE MEepHUOAa BPEMEHM, HE IMPEBBILIAIOINEro
unn paBHoro npumepHo 30 munytam, mipu 25 + 5°C. CopepkuMoOe OCTaBISTA OCAXKAATHCS U
OTHEJSIIM B TE€YeHHE mnepuoja BpeMeHu oT npumepHo 30 muHyT 1o 12 yacoB. B HexkoTOpBIX
BapHaHTaxX peajlu3alii CONEPKUMOE OCTAaBJISUIN OCAXAAThbCS U OTAENSAIM B TE€UEHHE Iepuona
BPEMEHH, He MEHBIIEr0 WK paBHOro npumepHo 1 gacy. Opranmueckyro ¢asy (HukHIOW (asy)
NEePEeHOCHIIN B IPUEMHHK M BOAHYIO a3y orOpackiBanu 1t yruiansanuu. IIpoaykT Haxoqucs B
OpraHuyeckoii gase.

[00304] Opranuyeckyro ¢asy Bozspauanu B peakrop. MeOH (1,98 kr + 5% wumu 2,50 n
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+ 5%) 3arpykanu B OpPraHUYECKYr0 (pa3y M NepeMelnBall B TE€UEHHE IEePHOAa BPEMEHHU OT
npumepHo 15 no mpumepno 30 munyT npu 25 + 5°C. DI Boay (5,0 kr £ 5% wmum 5,0 1 £ 5%)
3arpy’kajli B CMECh U MEPEMELINBAIN B T€UEHUE NIEPUOAA BPEMEHHU OT MIPUMEPHO 15 MUHYT 10
12 gacos npu 25 £+ 5°C. B Hekoropeix Bapuanrax peanusanuu DI Boay (5,0 kr + 5% wnun 5,0 m +
5%) 3arpyskanu B CMeCh U INE€PEMEIINBAIN B TE€YEHUE MEPUOJIa BPEMEHU, HE INPEBBIIIAIOIIETO
wiu pasHoro npumepHo 30 munyTtam, npu 25 + 5°C. CopepkUMOe OCTaBJISJIM OCAXIAThCS U
OTHEJSIIN B TE€YeHHE mnepuoja BpeMeHu oT npumepHo 30 muHyT 1o 12 yacoB. B HekoTOpBIX
BapHaHTaX peaju3aly CONEPKUMOE OCTABJUIM OCAXNATbCS U OTAENSJIN B T€UEHHE Nepuoaa
BPEMEHH, HEe MEHBIIIETO WJIK PABHOIO MpUMepHO 2 yacam. Opranudeckyro ¢asy (HIKHIOK ¢a3zy)
NEPEHOCHIIA B IPUEMHHK M BOAHYIO (pa3y orOpackiBany i yruian3anuu. [IpoaykT Haxoqucs B
opranuueckoil (asze. IlapTuro BbIIEp>KUBAJIU TIOA BAKYYMOM IIPH TEMIIEPAType KOXKyXa, He
npesblmaromeil wim pasHoi npumepHo 40°C (Hampumep, ot 20 mo 40°C), 10 OCTaTOYHOrO
obovema mnpumepHo 9 1 + 5%. Cmech MOXHO TOINEPKHBATH TPU TEMIEpaType, He
npeBbImaroImeil i pasHol npuMmepHo 25°C (Hampumep, ot 0 no 25°C), B TedueHue nepuona
BPEMEHH, He MPEBBIIAIIET0 UM PaBHOTrO npuMepHo 48 yacam (Harpumep, ot 0 1o 48 gacos).

Tabauua 4: cnoco6 BIKX aas yacreii 2 u 3 npumepa 1

Komonka Waters X-Bridge C18, 3,5 mxm 150 mMm x 4,6 Mmm
Temneparypa KOJIOHKH 40°C
CxopocTb NoTOKa 1 Ma/mMuH

JlnvHa BOJIHBI
274 uam
NETEKTUPOBAHUS

0,25 M pactsop NH40OH B BOnIE

ITonBkHbIE (ha3bl
0,25 M pacteop NH40OH B meraHom€e

% TIOABMKHOM (ha3bl
Bpewmsi (Mun) A % moaBWXHOM (a3bl B
0 90 10
5,0 50 50
I'paguent
35,0 10 90
40,0 10 90
40,1 90 10
45,0 90 10
Bpewms ananusa 45 Mmun
O0BeM BBOIUMON
10 MKn

poObI

Yacme 3: cunmes coeounenus 4a
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NHBoc B
NHBoc o ?H nﬂ OH o
Hﬂ OH /Q/ Boc-(S)-HABA PNZ~ 0~ Yo _~_.0 “NH
PNZ” 0" N0 _~_O “NH U oH |
U oH | EDAC, HOBt BocHN'" “NH
H 5-6, KT
I BocHN NH, p . OMNHBOC
3a - OH

4a

[00305] DI Bomy (0,5 xr + 5% wimu 0,5 n + 5%) 3arpyxamu B CMeCb M3 4acTu 2,
cofepikalieil coeqrmHeHHe 3a, IPU 3TOM MOJJEPKUBAsi TEMIEpaTypy peakluuu Ha yposHe 20 +
5°C. Boc-(S)-HABA [(0,512 kr) = 2%, 2,34 monb| 3arpyajii B PEaKIHOHHYK) CMeCb H
TeMrepaTypy noanep:xkusaiu B quanazone 20 £ 5°C. 3arpy304Hyr0 CUCTEMY, MPUMEHSIEMYIO ISt
3arpy3ku Boc-(S)-HABA, mpomseiBaiu JIXM (0,27 xr + 5% wmm 0,20 1 + 5%) U CMBIBOYHBII
pacTBOp 100ABISUIM B pEAKLIMOHHYIO cMech. CMech epeMeInnBaiv py TeMiiepatype naptuu 20
+ 5°C.

[00306] 3arpysxanu 1-rugpokcudensorpuasona moHoruapat (HOBt*H,O, 0,057 kr + 2%,
0,42 Moub), IPU 3TOM MOAAEPKHUBAST TEMITEPATYPy peakuuu Ha yposHe 20 £+ 5°C. 3arpy3ounyro
cucremy, npumensiemyro st 3arpy3ku HOBteH,O, nmpomeiBau XM (0,27 kr + 5% nmm 0,2 m +
5%) 11 CMBIBOYHBIH pacTBOP 10OABISUTN B PEAKLIHOHHYIO CMECh.

[00307] 3nauenue pH mnaprum posomunu o 5,0 + 0,2, mpu 5TOM MNOAAEPKUBAS
temneparypy B auanaszone 20 + 5°C. 3nauenne pH naptum perynuposanu nyreM no0aBieHus 2
M pacteopa HCI (o Heooxomumoctu). TpeOyemblii KHCIOTHBIN pacTBOP TOTOBIIIU B OTIEIBbHON
MOIXOJsIIel eMKoCTH nmyTteM nodasneHus: konueHTpuposanaoi HCI (1,392 kr + 5% wnu 1,18 n
+ 5%) k DI Boge (6,00 xr £+ 5% unu 6,00 1 £+ 5%). dns perynuposanus pH oObruHO TpeOyercs
3arpyska B KOJIMYECTBE OT NMPHUMEPHO 3,5 10 mpumMepHo 4,5 n/kr. B HEKOTOpBIX ciydasx, eciu
3Hauenne pH mapano Hwke npumepso 4,8 (Hanpumep, npumepso 5,0 = 0,2), nobasismu 2 M
pactBop NaOH (o HeoOXomuMocTH) Ajsi MOBeAeHHsl 3HavyeHuss pH mapTum 10 yKa3aHHOrO
cnektpa 5,0 £ 0,2. B HEKOTOpBIX Cilydasix, NMpH HEOOXOAMMOCTH, B TOAXOISIIEH €MKOCTH
roToBuwiH wenouHor pacteop u3 NaOH (0,56 kr + 5%) u DI Boas! (7,0 xr + 5% wmu 7,0 0 +
5%).

[00308] EDAC [(0,447 xr) += 2%, 2,33 ™ouab| 3arpykaju B MapTHIO, NPH 3TOM
nojnep kuBas Temreparypy B auanaszone 20 + 5°C. 3arpy304Hyro CUCTEMY, IPUMEHSEMYIO IS
sarpy3ku EDAC, npombiBanu JIXM (0,27 xr + 5% wnnm 0,20 1 + 5%) U CMBIBOYHBIH PacTBOP
n00aBJISIM B PEAKLMOHHYIO0 cMech. CMech mepeMeInnBain npu Temneparype peakuuu 20 + 5°C
B TEUEHHE TEePHOAA BPEMEHH OT MPUMEPHO 15 MUHYT 10 6 4acoB W OTOMpamu oOpasibl IJIs
ONpefeNeHus] 3aBeplieHHss peakuuu. B HEeKOTOpbIX BapuaHTax peaju3alud  CMecCh
nepemMemuBaiu TMpu Temrepatrype peakuuu 20 £ 5°C B TeueHue mnepuoja BPEMEHHU, HE
NPEBBIIAOINEr0 WIM PaBHOrO MpuMepHO 1 wacy, m oTOupamu oOpasubl AJsl ONpeneseHUs
3aBEpPLICHUs] peakUuy. Peakluro CUMTaIu 3aBEPLIEHHOH, KOIAAa COAEPXKAHHE COeJHMHEeHHs 3a
OTHOCHUTEJIbHO COeAHHEeHHs1 4a PaBHSIOCH WJIM COCTaBJsUIO He Oojee, yem mpumepHo 1,0%
iomaau corinacHo ananu3zy BOXX (cnocob npusenen B Tabnuue 4). 3nauenue pH nposepsiin

npu KaxJa0M OTOOpe 00pasloB M KOPPEKTUPOBAIU IO Mepe HEOOXOAUMOCTH, MOAAEP>KUBAs
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3Hayenue pH B nmamasone or mpumepHo 4,8 1o npumepHO 6,0. B HEKOTOpBIX Cilydasx, MpU
HeoOxonumocTH, nobasmsin pactBopel HCl nim NaOH, xak ommcano Bbue. Ilepsbiit oOpasen
oTOMpaNy Mocjie BPEMEHHU BbIIEPKUBAHMSA OT NMPUMEPHO 15 MHHYT 10 6 YacoB. B HekoTOpbIX
BapUAHTaX peajn3ally NepBbli 00pasen OTOMpay rnocjie BpeMEHH BbIAEPKUBAHUS IPUMEPHO |
yac. B HEKOTOpBIX BapHaHTaxX peajn3aliy JONOJIHUTEIbHbIE 00pasibl OTOUPAIH C HHTEpBAJAMH
npuMepHo 3 daca. Eciu mocie orGopa aByx oOpasLOB peakiys HE 3aBepIIANach, 3arpykajin
nononaurenpHoe komuuectBO EDAC wu  Boc-(S)-HABA  ans  3aBeplieHHst  peakLuy,
omnpexaensieMoe 1o ciuenyroiuei Gopmyie: 3arpy3ska=P3*D3/(100-D3), rme: P3=komudecTBo
nepsoHauainpHO 3arpykeHHoro EDAC wmu Boc-(S)-HABA B xr, u D3=konuuectso
HETpOpearupoBaBILero coequHeHust 3a B 1. %o/ %.

[00309] ITocne 3aBeplIeHNsT peakiMU B PEAKIIMOHHYIO cMech 3arpyskanu MeOH (1,58 kr
+ 5% wmm 2,00 11 £+ 5%), npu 5TOM NOAEp:KUBask TeMIepaTypy peakuuu Ha yposre 20 + 5°C.
3areM B peakMOHHYIO cMmech 3arpyxkanmu JAXM (15,94 kr + 5% wnu 12,00 1 + 5%), npu sToM
NoJJepKuBasi Temreparypy naptuu Ha ypoBHe 20 + 5°C. 3areM B peakLMOHHYIO CMEChb
sarpykanmu DI Boxy (5,0 xr + 5% wmm 5,0 1 £ 5%), npu 3TOM moanepKuBasi TEMIEPATypy
naptuu Ha ypoHe 20 + 5°C. 3nauenue pH mapTuu peryaupoBaiu A0 3HA4€HHs] OT MPUMEPHO
9,0 mo mpumepno 10,0 nmytem nodasnenus: 2 M pactBopa NaOH (1o HeoOX0auMOCTH), TIPH 3TOM
oA AP KUBas TeMIiepaTypy Ha yposHe 25 + 5°C. Perynuposanue 3HaueHust pH oObraHO Tpedyer
3arpy3ku 2 M pactsopa NaOH B konmuectse oT mpumepso 3,5 no mpumepro 4,5 n/kr. Ecnu
3Hauenne pH maptum mpesbmmano 10,0, 3arpyxamu 2 M pacrBop HCl mns nmoctmkenus
yKazaHHoOro auamasoHa. Cmech mnepeMmemiuBaiu Npu Temnepatype oT npumepHo 20°C nmo
npuMmepHo 38°C B TeueHwe nepuoja BpeMeHU OT npuMepHo 15 muHyT no 12 wacos. B
HEKOTOPBIX BapUaHTaX peaju3alli CMeCh MepeMEIINBAIN [IPU TeMiepaTrype oT npuMmepHo 20°C
no npumMepHo 38°C B TedeHUE MepHoAa BPEMEHHU, HE MPEBBIMAIOIIEro WIM PAaBHOTO NMPUMEPHO
30 muHyTaM. 3aTeM COAEpPKUMOE OCTABJISUIM OCAXAATbCSl M OTAE/SUIM B TEUYEHUE Iepuoaa
BpeMeHU OT npumepHo 30 muHyT 10 12 uacoB. B HEKOTOpBIX BapuaHTax peanu3aluu
COZEPKMMOE 3aTe€M OCTAaBJSUIM OCAXAATbCi M OTHENSUIM B TEUeHHe MepuoAa BPEMEHH, He
MEHBIIIEr0 UK paBHOTO puMepHo 1 wacy. Opranudeckyro ¢asy (HIKHIOW (a3y) nepeHoCHIn B
NPUEMHUK H BOAHYK (asy orOpaceiBaiM Uit yTHiIu3auud. [IpoaykT Haxonmwics B
opranmdeckoit ¢gase. Opranndeckyro a3y Bo3Bpamanu B peaktop, a 3arem 3arpysxkamn MeOH
(2,38 kr + 5% wmm 3,00 1 + 5%), npu 3TOM NOANEPKUBAsT TEMIIEPATYPy NMapTHH HA YPOBHE OT
npumepHo 20°C no mpumepno 38°C. 3arem B cmech 3arpy:xanu DI Boay (7,0 kr £ 5% wmm 7,0 7
+ 5%) u cMmech mepememuBaiu npu Temreparype ot npumepHo 20°C nmo mpumepsHo 38°C B
T€UEHUE MEepUOAA BPEMEHM OT MpUMepHO 15 mMuHyT A0 12 wacoB. B HEKOTOpBIX BapHaHTax
peanm3anuu 3ateM B cMech 3arpyxkaimu DI Bomy (7,0 xr £ 5% wmm 7,0 1 £ 5%) u cmech
nepeMelnBany npu temmneparype ot npumepHo 20°C no npumepHo 38°C B TeueHue nepuoaa
BPEMEHHU, HE MPEBBILIAOLIEr0 UM paBHOro npuMmepHo 30 muHyTam. Copep;KuMoe OCTaBIISIH
OCAXXJATbCd U OTAEJSUIM B TEUEHUE NEePUoaa BpeMeHH OT npuMepHo 30 munyT 1o 12 gacos. B
HEKOTOPBIX BAPHAHTAX pean3allii COAECPKUMOE OCTABIISIN OCAXKIAATHCS U OTAEIAIN B TEUEHHE

nepuoAa BPEMEHU, HE MEHbLIero Win paBHOro mnpumepHo | wuacy. Opranumueckyro ¢dasy
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(mmwkHOI0 (Pa3y) MepeHOCHIH B NMPUEMHUK M BOAHYIO (pasy orOpachiBaiM ANl YTHIU3ALHH.
IIponykr Haxomwmics B opraHuyeckod (aze. [lapTuro KOHLEHTPUpPOBAJIM B BaKyymMe IpHU
TeMIepaTrype Ko)Kyxa, He IpeBblaroinel uinu pasHoii npumepro 40°C (nanpumep, ot 20 1o
40°C), no ocrarounoro oowrema npumepno 10 i+ 5%.

Yacmye 4: kpucmaniuzayus coeOunenus 4a

[00310] Aueronutpun (7,87 xr + 5% wmmu 10,00 51 + 5%) 3arpy>kanu B HapTHUIO U3 YaCTH
3 B TedeHHE Mepuoaa BPEMEHHM OT MPUMEPHO 5 MUHYT A0 4 yacoB. B HEKOTOpBIX BapuaHTax
peanmmzaryu aueToHuTpu (7,87 kr + 5% wunum 10,00 51 + 5%) 3arpy»kaiu B MapTUIO U3 YaCTH 3 B
TeYeHHe Iepruosia BpEeMeHH, He MeHbIlero wiu paBHoro mnpumepHo 10 munyram. Cmech
KOHLIEHTPUPOBAJIM B BaKyyMe IpU TemIepaType KOKyXa, He IMPEeBBbIIAIOIel WU pPaBHOM
npumepHo 40°C (Hanpumep, ot 20 no 40°C), ¢ mosyueHHeM KOHEYHOTO OCTaTOYHOro oObeMa
npumepHo 10 1 + 5%. Auerorutpun (7,87 xr + 5% wnmum 10,00 1 £ 5%) 3arpyxaiu B mapTHIO U
NapTHUI0 KOHLEHTPUPOBAJIM B BakyyMe IpU TeMIlepaType KOXyxa, He IMpeBbILIaolneld Hiu
pasnoii mpumepHo 40°C (Hampumep, ot 20 mo 40°C), ¢ MOJIy4EHHEM KOHEYHOIO OCTATOYHOTO
obpema mpumepHo 10 1 + 5%. 3arem 3arpykanu aleTOHUTPHI (IEPEMEHHOE KOJIUYECTBO) IS
IOCTIDKEHUs] KOHEYHOro oObeMa mapTuu mpumepHo 25 1 + 5%. Comepkumoe peakTopa
NPEACTABISUIO COOOM T'YCTYIO HEMPO3PAYHYIO CYCIIEH3HIO OENbIX TBEPABbIX BEIECTB.

[00311] 3aTem mapTuro HarpeBajH A0 TeMIlEpaTypbl oOpaTHON koHAaeHcanuu (~82°C) u
BBIIEPKUBAJIA B TEYEHHUE NEPUOAA BPEMEHHU OT MPUMEPHO 5 MHUHYT 10 12 4acoB. B HEKOTOPBIX
BapHUAHTaX peajM3allM 3aTeM IapTHI0O HArpeBajd A0 TeMIepaTrypbl OOpaTHOW KOHIEHCALUH
(~82°C) m BBImEpKMBaMM B TEYEHHE NEPUOJA BPEMEHH, HE INPEBBILIAIONIETO HJIM PaBHOTO
npuMepHo 15 muHytam. Oxupany, 4TO B Te€YEHHE NMEPUOAA BBIIEPKUBAHUS HE BCE TBEpIbIC
BerecTBa pactopsarcsi. B cmeck 3arpyxxamu DI Boay (0,375 xr + 5% wnu 0,375 1 £ 5%), npu
5TOM NOANEpPXKUBasi NMpU Temreparype oOpaTHOW KoHIeHcauwu. IlapTuio mepeMemuBain B
Te4eHue Mnepuona BpeMeHu oT npumepHo 30 no npumepHo 60 MHHYT A0 HOJIy4YeHHs
OIHOPOIHOro pactBopa. Eciam onHOpOnHBIN pacTBOp He mojydanu 3a npumepHo 30-60 MuHYT,
3arpykanu ponosnHutenbHbie nopuuu DI Boger (0,125 kr £ 5% wmm 0,125 n £ 5%) s
pPacTBOpPEHHsI OCTABLINXCS TBEPABIX BewecT. JloOaBnerne OOIbIIEro KOJUIECTBa BOABI OOBIYHO
OKa3bIBa€T HE3HAYUTENIbHOE IOJIOXKUTEJBbHOIO BIUSHUE HAa KayeCTBO, HO MOXKET MPUBOAUTH K
CHIDKEHMIO BbIxoga. Ilocie mnojydeHust OIHOPOAHOIO pPacTBOpa MApTUIO OXJIAXKAAIU 10
temriepatypbl 75 + 3°C B TeueHue mepuona BpeMeHHU OT npumepHo 15 munyT no 12 gacos. B
HEKOTOPBIX BapHaHTax pealu3alliy T[0Cjie TMOJy4eHHs] OJHOPOAHOIO pacTBOpa NapTHIO
oxJiaxaanu 1o temmeparypsl 75 £ 3°C B TeueHue nepuoAa BPEMEHH, He MPEBbIIIAIOLIEr0 WIH
paBHOro NpuMepHo 1 gacy.

[00312] B mapturo 3arpyxanu 3arpaBky coeamHenusi 4a (0,01 xr + 2%), npu 3Tom
MoAIepP KUBasi TeMrepaTypy Ha ypoBHe 75 + 3°C. EMKOCTb 1151 3arpy3KH CyCII€H3UHU 3aTPAaBKU U
TpyOku npombiBanu aneroHuTpuioM (0,08 kr + 5% wnmm 0,10 1 + 5%) U CMBIBOUHBIN PacTBOP
n00aBJISIN B MAPTHUIO. 3aT€M MAapPTHIO NMEPEMEIINBAIIN B TEUEHHE NTEPUO/Ia BPEMEHH OT NPUMEPHO
15 munyT 10 12 yacoB. B HEKOTOpBIX BapHAaHTaX peajn3alUy 3aT€M NapTHIO NEPEMEIIUBAIN B

TEUEHUE IMEepUOAA BPEMEHM, HE MEHbIIEero uiau paBHoro npumepHo 30 munyrtam. Ilapruro
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oxJjaxaanu 1o temmeparypsl 50 = 5°C B TeueHue nepuoaa speMenu ot 30 MuHyT A0 12 yacos u
JNOMOJIHUTEIPHO  BBIAEPKUBAIM B TEYEHUWE MNPUMEpPHO 2-12 4acoB MNpU YMEpPEHHOM
NepeMEIMBAaHUN C TOJyYEHUEM TI'yCTOH CyCHeH3ud. B HEKOTOpBIX BapHUaHTax peaju3aluu
NapTUIO OXJIaXAanu A0 temmneparypsl 50 £ 5°C B TeueHHe Nepruoa BpEMEHH, HE MEHbBILErO UiH
PaBHOrO NMPUMEPHO 2 Yacam, U JOMOJHUTEIbHO BbIAEPKUBAIA B TEUEHUE PUMEPHO 2-12 yacos
IIPY YMEPEHHOM MEPEeMEIINBAHUU C MOJY4Y€HHUEM TIyCTOW cycneHsuu. Ilapturo oxnaxnamu 1o
TEMIIePaTyPHOro JUana3oHa OT MPUMEPHO -5 1o npuMepHo 5°C B TeueHHe Nneproaa BpEMEHHU OT
npuMepHO 1 10 24 4acoB U JONMOJHUTENBHO BBIAEPKUBAIN B T€UCHHE MPUMEpHO 4-12 yacos. B
HEKOTOPBIX BapUaHTaxX peaju3aliy NapTHIO OXJAXJalud A0 TEMIEPAaTypHOro Auana3oHa OT
npuMepHo -5 no mpumepHo 5°C B TedeHue Mepuoia BPEMEHU, HE MEHbILIEro WM PaBHOTO
NpUMeEpHO | 4acy, U TONMOJHUTENBHO BBIIEPKUBAIN B TeueHUue npumepHo 4-12 gacos. [lapturo
¢unbTpoBaNM U 00E3BOKUBAIN U CJIOH (prutbTpaTa mpomeiBaiy aneroHUTpmioM (0,79 xr + 5%
wi 1,00 51+ 5%) ¢ Temnepatypotii O + 5°C u 00e3BOKHBAJIH.

[00313] IlpoaykT cymiMiau NOJ BaKyyMOM IpU TeMmIlepaType, He NpEeBbIAIOIEN WU
pasHoii mpumepro 55°C (mampumep, ot 0 go 55°C). Cymky cuuTanm 3aBepIIEHHOW, Korna
NOTEPU TPU CYIIKE PABHSUIMCH HUIH COCTaBIsUIN HE Oosee, yeM mpumepHo 1 macc.%/macc.%.
IIpoaykT cymunu moa MOTOKOM Cyxoro asora. llocne cymku npoaykT MOKHO MPOTHPATh NMPU
MOMOIIM MOAXOASIIEH Omepauuu NpocenBaHus. BbpIxon nocie Tpex CTaaudl NPEeBPALLEHHUs
CU30MHUIIMHA B BHJIE CBOOOIHOT'O OCHOBAHUS B COeAMHEHHUE 4a COCTABIISUT MPUMepHO 65%.

[00314] Kpucrannusauuro ¢ 3aTpaBkoii B aueronurpuie ¢ 1,5% DI Boast mpu 75 £3°C ¢
MOCJIEAVIOIINM OXJIAXKIEHUEM MOKHO BBIOMpAaTh M3-32 BBICOKOrO BbIxona ~70%, BBICOKOM
YHCTOTHI, HE MEHbLIEH Uil paBHON mpuMepHo 88,08% (uncTora Marepuasna 10 KPUCTAJUIU3ALUN
cocraBisuia npumMepHo 77,75%), u mpocToThl (UIBTPOBaHHS cMecu. TeM He MeHee, ObLIH
UCTIBITAaHbl HECKOJIBKO MPOLEAYpP KpUCTAIM3aLuK 10 BbiOOpa aueroHutpuia ¢ 1,5% DI Bomsl
npu 75 + 3°C ¢ nocnenyromuM oxjaxaeHneM. OHu nmoapoOHO omucaHel B Tabmume S.
ITpumenenne Boawl (nmpumepHO 1,5%) B KadecTBe COPACTBOPHUTENSI ALETOHUTPUIA MOXKET
CHIDKaTh 00padaThiBaeMblii 00beM, HEOOXOAMMBIH JJIs1 KPHCTAJTH3ALMH.

Tabauua S: ucnbITAHHBIE YCJI0OBHS KPUCTAJIH3ALMHI AJIs1 COeIMHeHHus 4a

PacrBopuTenn ab
Yceaopus™ Habaoaenue
(00./00.)

20 00. (mpo3paunblii pactBop mpu 69°C).

QunsrpoBanu. Oxnaxpanu 1o 55°C wu

BbIIepkuBaK | 4 (IpO3payHbIil pacTBOP
Henpospaunbie arperatbl

C TBEPABIMH BELIECTBAMH BBIIIE YPOBHS
EtOH U MeJKHE YacTHUbl Oe3

JKUAKOCTH). Cockpebanmu TBEpIbIC
4eTKOH Mopdonoruu.
BemecTBa. BoimepskuBanu 1 9 (kupkas
cycreHsus1). MenneHHO OXJaXgand a0

KT. IlepememnBanu B Teue€HHE 5 IHEW.
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59% BBIXOLL.

HIIC

20 00. (xupkas cycnensust npu 82°C).
QunsrpoBanu. Oxnaxpanu 10 55°C u
BbIepkuBasin 1 u (Oemast cycrieH3ws).
BeineprxkuBanu 1 9, Mennenno
oxnaxgamu no KT. IlepemewmnBanu B

TeyeHue 5 auei. 56% BBIXOI.

Henpospaunbie arperatbl
U MEJKHE 4YacTULbl 0e3

4eTKOH Mopdonorum.

2:1 MeOH:Bona

15 06. (mpo3pauHblii pacTBOp C JIETKOH
myTHOCTBIO Tipu  61°C).  DunpTpoBamu
(mpo3paunblii pactBop). Oxnaxpganu a0
55°C u BeigepxkuBanu 1 49 (Mpo3pavHbIi
pacTBOpP C TBEPABIMHU BELIECTBAMH BBIIIE
ypoBHs sxunkoctH). Cockpedanu TBepabIe
BemiectBa. Oxnaxpganu no 40°C wu
BbIIEpKUBAIN 1 4 (MyTHast CyCIIE€H3HUs).
MenneHHo OXJIAXKAaIN pi(o) KT.
IlepememuBanu B Teduenue 1 aus. 52%

BbIx0H, 89,07% uucrora.

MenneHHoe
¢dunbTpoBaHHE;
HETPO3paYHbIE arperaThbl
U MEJIKHE 4YacTulbl Oe3

4eTKoi Mopdonoruu.

20 00. (mpo3paunslii pacteop npu 75°C).
QunsrpoBanu. Oxnaxpanu 10 55°C u
BeIAEepkUBaIU 1 4 (mpo3pauHblii pacTBOP

C TBEPAbIMHU BEIIECCTBAMH BbILIC YPOBHA

Henpospaunsie arperatsl

1-PrOH KUJIKOCTH). Cockpebanu TBEPIbIC | U MEJKHE YacTUlbl 0e3
BemiecTBa. BbimepkuBanu 1 9 (okuakasi | 4eTKOW MOP(OJIOTHH.
cycreHsus1). MeneHHO OXJIaKOand M0
KT. IlepememnBanu B TeueHHE 5 THEW.
71% BoIXOH, 92,31% yncrora.
10 00. (mpo3paunsiii pacteop npu 89°C).
QunsrpoBanu. Oxnaxpanu 1o 82°C wu
Mennennoe
BbIIepkUBaNK 1 4 (Tpo3pavHbIil pacTBOP
¢dunsTpoBaHHE;
C TBEPABIMU BEILIECTBAMH BBIIIE YPOBHS
1-PrOH HEMPO3payuHbIe arperarsl

JKUAKOCTH). Cockpebamu TBEpIbIC
BelecTsa. BHocunu 3arpaBky ~1 macc.%
coeqnHeHus1 4a. Breinepxusamu 1 49

(rycras Oenas cycreHsus). MenneHHO

A MEJIKUE YacTulbl Oe3

4eTKOi Mopdonoruu.
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oxnaxpamu a0 KT. IlepememnsBanu B
Teuenne 1 pasa. 81% Beixom, 91,22%

YUCTOTA.

T

20 00. 2% BomHoro pacteopa TI'®

(npospaunbiii  pactBop npu  35°C).
@unsrpoBanu. Ileperonsmm o ~10 006.
Hobapmsun mononautenbHo 10 06. TT'D.
ITeperonsimu 1o ~10 006. (mpo3pauHbii
pacTBOpP C TBEPABIMHU BELIECTBAMH BbILIE
YPOBHs JKHIKOCTH). TBepable BeliecTBa
cockpebanu U BeiAep:kuBaidn npu ~63°C
(xkupkast cycnensusi). IlepememuBanu B
TeueHue 30 mMuH. MenyieHHO OXJa)xaanu

no KT. IlepememuBanu B TeueHue 1 nHs.

60% BoIXOA, 90,36% BHIXO.

MenneHHoe
¢unbTpOBaHHE;
HETPO3paYHbIE arperaThbl
U MEJIKHE 4YacTUlbl Oe3

4yeTKoi Mopdonoruu.

1:1 TT'®:AIIH

20 00. (mpo3pauHblii pacTBOpP C JIErKOU
MyTHOCTBIO Tipu  65°C). DunpTpoBanu
(mpospaunblii pactBop). Oxnaxpganu a0
55°C u BeigepxuBanu 1 4 (Mpo3payvHbIi
pPacTBOp ¢ TBEPABIMU BELIECTBAMM BBILLIE
ypoBHs sxunkoctn). Cockpedanu TBepable
BemecrBa. Oxnaxpganu g0 40°C u
BbIIepKUBATU | 4 (MyTHast CyCIEH3Us).
Mennenno OXJIaXKAaIN 1o KT.
IlepememuBanu B Teuenue 1 aus. 64%

BBIXO.

HenpospauHbie arperatsi
A MEJIKUE 4YacTULbI Oe3

4eTKOH Mopdonorum.

1:1 TT' ®:renran

20 06. TI'® (mpo3pauHblii pacTBOp HpHU
~65°C). @unbrpoBanu. lleperonsum no
~10 06. (mpo3pauHblii pacTBOp C
TBEPAbIMH BEIIECTBAMH BBIIIE YPOBHS
JKUAKOCTH). Cockpebamu TBepIbIC
BewecTsa. BHocunu 3arpaBky ~1 macc.%
coeqnnHenus1 4a. Boimepxusam 0,5 9
MennenHo

(cxumkast CYCIIEH3HUs).

oxnaxpamu po KT. Ilepememnsanu B

Henpospaunbie arperatbl
A MEJKUE 4YaCTHULLI 0e3

4yeTKoi Mopdonoruu.
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TeueHne 2 pgHed (Oemast cycneH3us).
HobGasmsmm 10 06. remrana (Oenast
cycnensusi). [lepemernnBanu B TeueHue 1

yaca. 87% Bbixon, 90,81% uucrora.

1:1 TT®:IPAc

20 06. TT'® (nmpo3pauHblii pacTBOp NpH
~65°C). PunprpoBanu. Ileperonsuin no
~7 00. (mpo3payHbIii pACTBOP C TBEPIABIMU
BEIIECTBAMH BBIIIE YPOBHS JKHUIKOCTH).
Cockpebanu TBEPAbIE BEIIECTBA.
Brocunu 3aTpaBKy ~1 macc.%
coennHenus1 4a. Boimepxusamu 0,5 9
(ckugkas CYCICH3HS). Mennenso
oxnaxpamu a0 KT. IlepememmuBanu B
TedyeHne 2 pgHel (Oenast CycrieH3us).
HobGasmsmm 7 006. [PAc  (Gemas
cycrniensusi). IlepememBanu B Teuenue |

yaca. 76% Beixon, 92,03% uucrora.

Henpospaunbie arperatbl
A MEJKUE 4YacTULLI 0e3

4yeTKoi Mopdonoruu.

1:1 TT'®: IPAc

10 06. 1% BomHoro pacreopa TI'®
(mpospaunbiii  pactBop mpu  ~54°C).
OunbrpoBanu. Ileperonsim no ~5 00.
(mpo3payHbIii  pacTBOp C  TBEPABIMU
BEIECTBAMH BBILIE YPOBHS JKUIKOCTH).
Cockpebanu  TBepable BeIIECTBA TPHU
~63°C. Beigepxuamu 0,5 u (rycras
Oenass cycnensusi). Jlobaenmsaum S5 00.
IPAc. IlepememuBanu B TeueHue 1 yaca.
Mennenno OXJIaXKAaIN pi(o) KT.
[TepememmBanu B Teuenne 1 nus (Oemas

cycrensusi). 78% BBIXOJ.

MennenHoe
¢dunbTpOBaHHE;
HETPO3pAYHbIE arperaThbl
U MEJKHE YacTUIbI 0e3

4yeTKol Mopdonoruu.

2:3 TT'®d:Boma

20 00. (xkupkas cycnensust mpu 65°C).
OubTpoBaN (MACIISIHUCTASL KUIKOCTD).
Oxnaxnanu 1o 55°C u BbiaepxuBanu 1 u
(MonouHo-0enast cycniensust). Oxnaxkaanu
1o 40°C u BeigepxkuBanu 1 4. MonouyHo-

Oenplii  pacTBOp (IIpU  BBIAEPKUBAHUU

Jlunkasi, Bsizkast Macca.
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oOpa3oBbIBaUCh 2 ciost). MenneHHo
oxnaxpamu po KT. IlepememnBanu B
TeyeHue 1 nHA (JIMOKUHA refb ¥ MyTHBINA
pactBop). OOpabaTeiBaIu YIbTPA3BYKOM.

IlepememinBanyu B TeUEHUE 5 4acoB.

5% BoOnHBIN pacTBOp

20 006. 5% BoamHubli pactBop 1-PrOH

(mpo3paunbiii  pactBop mpu  54°C).
OunbrpoBanu. Ileperonsiu no ~10 00.
Oxnaxxnanu 10 85°C 1 BHOCUIIM 3aTPaBKy
(pactBopsimn). Oxnaxganu g0 79°C wu
(pacTBOpSLTH).

BHOCHJIU 3aTPaBKy

Oxnaxnanu ao 71°C 1 BHOCUIIM 3aTPaBKy

Mennennoe

¢dunbeTpoBaHUE.

1-PrOH Arperatbl U MeJKue
coennHeHus1 4a (CKuAKas CYCIICH3HsA).
YaCTHULIBL.
IlepememnBanu B TeueHue 30 MUH.
MenneHHo OXJIaXK AN pi(o) KT.
ITepemermmBanu B Teuenne 1 nus (Oemas
cycriensusi).  50%  Beixonm, 85.81%
YHCTOTA.
10 06. 1-PrOH (cnerka MyTHBII pacTBOp
npu 90°C). @unsrpoBanu. Oxnaxkaanyu 10
85°C u BHOCHJIM 3aTpaBKy (PacTBOPSIIN).
Mennennoe
Oxnaxnanu 1o 79°C u BHOCUIIN 3aTPaBKy
(bunbTpOBaHUE.
coennHeHus1 4a (CKuUAKas CYCIEH3WHs).
10 06. 1-PrOH Arperatbel W MeJIKHE
IlepememuBanu B Teuenne 30 MUH.
yacTuipl  0e3  4eTKoH
Oxnaxnanu go 71°C u Beinep:xxusanu 30
MOPQOJIOTHH.
MuUH. Mennenno oxnaxpganu a0 KT.
[TepemermmBanu B Teuenne 1 nus (Oemas
cycrensusi). 53% BBIXOJ.
20 06. 1% Bomuoro pactBopa AIIH,
BHocuiu 3arpaBky mpu 75°C. Cwmech
5 ¢unprpoBa W oxjaxpamun g0 | Hempospaunble arperatsl
Bonnbrii pacTBop
YKa3aHHOW  TEeMIlepaTypbl  BHECEHHUS | U MeEJKHE YacTHIbI Oe3

3aTpaBKH 1ocie Harpesanusi a0 ~80°C. B

KaueCcTBe 3aTPaBKU MNpUMEHsu  ~1

Macc.% coeqHHEeHHUs 4a. Cwmech

4eTKOH Mopdonoruu.
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Memienno  oxjaxpamu 10 KT nm
NepeMELINBaId B TEYEHUE HOYU MEepen
BblIeJIEHUEM TBepAbIX BewecTs. ~70%

BbIx0n, 88,08% uncrora.

Bonnbrii

ALTH

pacTBop

20 06. 1% Bomnoro pacteopa AlL[H,
BHOcuM 3arpaBky mpu 70°C. Cwmech
buapTpoBaIM M OXJAKAATM O
YKa3aHHON  TemmepaTypbl  BHECEHUs
3aTpaBKH 1nocie HarpeBanus 1o ~80°C. B
KauecTBe 3aTPaBKM MNPUMEHsH  ~1
macc.%  coeauHeHusi 4a.  Cwmech
MemienHo  oxnaxpanmu  no0 KT  nm
NepeMelInBajIl B TeUeHUe HOYM Iepen
BblJIEJIEHUEM TBepAbIX BelecTB. ~069%

BBIXOM.

Henpospaunbie arperatbl
A MeEJKUE 4YacTULBI Oe3

4yeTKoi Mopdonoruu.

Bonubrii

ALIH

pacTBop

20 06. 1% Bomuoro pactBopa AIIH,
BHOcuIM 3arpaBky mpu 65°C. Cwmech
¢unpTpoBaIM M OXJAXAATH  J0
YKa3aHHOH  TemImepaTypbl  BHECEHUs
3aTpaBKu nocye Harpesanus 1o ~80°C. B
KayecTBe 3aTpaBKM  NpUMEHsIun  ~1
macc.%  coequnenuss 4a.  Cwmech
MemieHHo  oxjaxpanmu  no KT n
MepeMelInBaIl B TeUeHHEe HOYM Iepen
BbIIEJIEHUEM TBepAbIX BelecTB. ~67%

BBIXO.

HenpospauHbie arperatsi
A MEJIKUE 4YacTULbI Oe3

4eTKOH Mopdonorum.

Bonnbrii

ALTH

pacTBop

20 06. 1% Bomuoro pactBopa AIIH,
Harpesan a0 75°C (0e3 3aTpaBkm).
Cmech (UABTPOBANM U OXJAKIAIH JO
VKAa3aHHOH  TeMIepaTypbl  BHECEHUs
3aTpaBku mocye HarpesaHus 1o ~80°C.
Cwmece memnenno oxnaxganu o KT u
nepemMenmrBain B TEUCHUC HOYU.
Brimagenne ocagka HaOIOmamyd MpU ~

54°C, u cycneH3us, IOJy4YeHHas B

Henpospaunbie arperatbl
A MEJKUE 4YaCTHULLI 0e3

4yeTKoi Mopdonoruu.
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pe3yJibTaTeé  Ha4daJlbHOIO  OCAXKIEHHS,
ABJSLUIACh HE OUYEHb IMOABIKHON. ~67%

BbIXOZ, 88,96% uucrora.

*YucroTa MaTepuasa 10 KpUCTAIU3aLUMKU cocTaBsia 77,75%.

°Bce ykasaHHBIE KOHIGHTDALIHH, TEMIIEPATYPbI, BHIXOIBI (110 00IIell Macce) U BpeMeHa
SBJIIIOTCS IPUMEPHBIMH.

Yacmy 5: xapakmepucmuueckue oannsie 015 coeOunenusn 4a

[00315] XRPD cnektp coenmnenusi 4a npencrasied Ha OUL. 1. TT'A coexuHenus: 4a
COOTBETCTBOBAJI O€3BOIHOMY/HECOIBBATUPOBAHHOMY MaTepHally, T.K. HaOmonamu tonbko 0,1
macc.% uszmeHeHue ot 25 mo 189°C, uTo ykas3piBaeT Ha HH3KOE€ COJEp)KaHUE JIErKONETY4dHX
coenunenuii (OUI. 2). JICK npoduns coenunenus 4a npencrasned na UL 3.

IIpumep 2: Cxema cuHTe3a coeAUHeHHUs 6a

[00316] Huxe moapobHO onmcaHa o0Iiasi cxeMa CHHTE3a COeNHHEHHs 6a.

OH

NHBoc = NHBoc
¢ (e 9T { ”I
PNZ~ o Yo, - o)\l/ NH PNz O NBoc
TR
BocHN' “'NH BocNH‘ “'NH

P NHBoC OANNHBm
OH 6H
4a L Sa |
NHBoc o H
o o
2 07 Y0, A0 ‘NBoc
S YTk
BocNH® NH
P NHBoC
OH

Yacme 1: cunmes coeounenusn 5a

OH

NHBoc o = NHBoc ?
g L o ,Q/ i (e AH/
PNZ” o Mo, i O “NH Boc,0 pnz- N “NBoc
LR
BocHN'" “'NH MeOH Bm:NH‘

50°C

04\:/\/ NHBoc OMNHBOC
OH OH

5a -

4a

[00317] Coenunenne 4a (1,0 xr £ 1%) u MeOH (7,92 kr + 5% wmm 10,00 1 + 5%)
3arpyxanu B peakrop. Cmece HarpeBanu a0 temneparypsl S0 £ 5°C. Pactop Boc,0 (0,255 xr +
2%) B metanone (0,20 kr + 5% wunu 0,25 1 £ 5%) nobaBnsim B peakTop, MPH STOM MOAAEPIKUBAs
temnepatypy Ha ypoBHe S50 £ 5°C. 3arpy304Hyr0 CHUCTEMY, MPUMEHSEMYIO IJIsl 3arpy3Ku
pactBopa Boc,O ¢ meranonom (0,20 xr + 5% wmm 0,25 1 + 5%), mpoMBIBaIl U CMBIBOYHBIH
pacTBOp AOOABISIN B PEAKIIMOHHYIO CMECH, IIPH 3TOM MOJAEPKUBAsk TEMIIEPATYPY B JUATA30HE
50 £ 5°C. Ilapruto BeigepxkuBanu npu 50 £ 5°C no 3aBepiieHus peakuuu. Peakuuroo cuurtaiu
3aBEPLIEHHOMN, KOIJIa COJepKaHNe COeAMHEeHHUsI 4a COCTABIIATIO MEHEee WIN PaBHSIOCh IPUMEPHO
3,0% mnomanu corimacao BOXKX (cm. Tabnuny 6 nns npumensiemoro ciocoda B2XKX). [epssiii

oOpaser Isi aHaiu3a OTOMpaJIN Yepe3 BpeMsl peakuuu OT npumepHo 15 munyT no 12 ygacos. B
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HEKOTOPBIX BAapUAHTAX pealu3aliil IEepBbI oOpaser A aHaiu3a OTOMpanu yepe3 3 yaca

NPOTEKAHUsl peakIMu M Tocienymoimue o0pasipl, NpU HEOOXOAMMOCTH, CcoOupamn ¢
UHTEpBaJaMHu INpuMepHO 3 uaca. Ecnm TpeOoBanoch 3aBeplieHHe peakiuy, K PeaKHOHHON
cMecH A00aBISIM JOTIOJIHUTENbHOE KONN4ecTBO pactBopa Boc,O B Mmeranone. JlobaBmsiemoe
KOJIMYECTBO PACCUUTBIBAIIU IO cienyromeit popmyne: 3arpy3ka=P1 x (A2/[100-A2]) + 1%, rze:
Pl=kxomuuectBo Boc,O (kr), 3arpykeHHOro paHee B peakluio, H A2=KOJHYECTBO
HerpopearupoBaBLIero coequHeHus1 4a B 11.%/1.% B mocnenHeM oOpasie.

[00318] ITocne 3aBepiueHus: peakLuKl TeMIEpaTypy HapTHH CTAOUIHM3UPOBAIIN HA YPOBHE
20 £ 5°C. TlapTuro MOXHO BBbIIEP)KUBAaTh B yKAa3aHHOM JMana3OHE TEeMIIepaTyp B TeUeHHE
nepruoa BpEMEHH BIUIOTh IO MPUMEPHO 55 yacoB (Hampumep, oT 0 1o 55 vacos).

Tabauua 6: cnoco6 BIYKX nns uacreii 1 u 2 npumepa 2

Komonka Waters X-Bridge C18, 3,5 mxMm 150 MM x 4,6 mm
Temneparypa kononku  |40°C

CxopocTb moToKa 1,2 mur/muH

Jnvuna BOJIHBI|210 HM

JeTeKTUPOBaHUS

ITonBuxHbIE ha3sl

0,25 M pacteop NH4OH B BOZIE
0,25 M pacteop NH4OH B anieronutpuine

I'panuent Bpewmst (MuH) | % nmoxBukHOM (aser A | % noasuxHOI (aszs B
0,00 70 30
28,0 35 65
30,0 35 65
30,1 70 30
40,0 70 30
Bpewms ananusa 40 mun
O6wem BBOAMMOIT TPOOBI |20 MK
Yacmyo 2: cunmes coeOuHeHus 6a
NHBoc o ?H NHBoc o QH
H | OH HoN | OH
PNZ” o Yo, _A~_ O “NBoc Na,$,0,, NaOH 2 07 0, _~._ L0 ““NBoc
ety ot
BocNH" “NH MeOH / H,0, BocNH'" “NH
NHBoc 0->30°C NHBoc
o 0"
OH OH
- 5a 6a

[00319] [enonusupoBanuyo Boay (7,78 xr £ 5% wumu 7,78 n £ 5%) 3arpyxkanu B
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peakrop u nobaBisuin TBepAbld ruapokcun Hatpus (0,39 xr + 1%), a 3arem cmech
nepeMelInBali [0 BU3YalbHOIO pAacTBOpeHMs. YacTb NEMOHU3UPOBAHHOM BOABI MOKHO
3arpy’katb IOCJ€ 3arpy3Kd THAPOKCHIA HATPHs W/WJM TOCJe 3arpy3kd AUTHUOHWUTA HATPUS U
NPUMEHATb [Js1 TPOMBIBAHUS 3arpy304HOrO YCTPOMCTBA, IPHUMEHSEMOIO Uil 3arpy3ku
YKa3aHHBIX MaTepHuajoB. Temmeparypy craOwnusupoBann Ha ypoBHe mnpumepHo 0-5°C. K
IIEeJIOYHOMY BOJHOMY pacTBOpPy AoOaBisid nuTHOHUT Hatpusi (1,196 kr £ 1%), mpu 3TOM
NOJAEP>KUBAsi TEMIIEPATYPy pacTBopa B AuanaszoHe oT npumepHo 0°C no npumepHo 5°C. Bonee
BBICOKHE TEMIIEpaTypbl B Mpolecce A00aBIEHUST MOTYT NPHUBOAUTh K CHIJKEHUIO YHCTOTBI
npoaykra. Cmech nepeMelnnBaiy B TeUEHHE Meproja BPEMEHU OT MPUMEPHO 5 MUHYT a0 12
yacoB npu npumepHo 0-5°C. B HEKOTOpBIX BapHaHTax peaju3aliid CMECh NEepeMEeLINBAINd B
TeYeHHe MepuoAa BPEMEHH, He MPEBBILIAIOLIEr0 WM PaBHOrO MpUMepHO 15 muHyTam, npu
npuMmepHo 0-5°C. PacTBOp AUTHOHHUTA CleqyeT NPUMEHSATh B TeueHue npumepHo 0-4 yacos
nocine 3arpy3ku NaxS>O4. B HeKoTOpbIX BapHaHTax peainu3allid pacTBOP AUTHOHUTA CJENyeT
MPUMEHSTh B TeUeHue nmpumMepHo 90 MunyT nocine 3arpy3ku NaS,0y.

[00320] PeakiiioHHy!0 cMeCh U3 YacTh | 100aBIsUTH K IIEIOYHOMY PacTBOPY TUTHOHUTA
HAaTpusi B TeueHHe mnpumepHo 1-8 wacoB (Hampumep, 1-4 4acoB), mpU 3TOM NOANEPIKUBAS
TeMIepaTypy CMeCH Ha ypoBHe OT mnpumepHo Hmke -5°C mo mpumepno Hmwke 15°C. B
HEKOTOPBIX BapUAHTAX PEATH3ALNH PEAKIMOHHYIO CMECh M3 YacTH | MOOaBJISIHN K LIEJIOYHOMY
pacTBOpy IAWTHUOHHMTAa HATpusi B TeUYeHHE NpuUMepHO 1-4 4YacoB, NMpu 3TOM NOAAEPKUBAs
TeMIlepaTypy cMmecu Ha ypoBHe mpumepHo Hmwke 10°C. JloOaBneHuwe  sIBIsieTCS
5K30TEepMUYECKUM, U Oojee OpicTpoe noOaBiIeHHE NMPHUBOAUT K MOJYYEHUIO BSI3KUX TBEPHABIX
BELIECTB. 3arpy304HyK0 CHCTEMy, MPUMEHsEMYyI MJid 3arpy3kd pEaKkLMOHHOM CMecH,
npombiBaiu MetaHojoM (0,40 kr + 5% wunu 0,50 11+ 5%) ¥ CMBIBOYHBIN PacTBOP AOOABIISIIH B
naptuto. ITapTuto Harpesanu 1o Temneparypsl ot npuMmepHo 25°C no npumepHo 30°C B TeueHue
NepUoAa BPEMEHU OT mpuMepHO 1 10 4 yacosB. B HEKOTOpBIX BapuaHTax peaqu3aluy NapTUIO
Harpesaju A0 Temmepatypbl oT npuMepHo 25°C no npumepHo 30°C B TeueHHEe MPUMEPHO 2
yacoB. Kak mpaBuio, MakcuMaibHasi TeMIlepaTypa KO)Kyxa COCTaBJisuia OT MpUMEpPHO 25 1o
35°C, u nognepxuBanu AT Mexnay TemnepaTypaMu KOXyXa U MapTHH, HE MPEBBILIAIOIIYIO WU
paBuyto mpumepHo 10°C (Hampumep, or 0 mo 10°C). B HekOTOpBIX BapuaHTaX peaH3aluu
MakcHUMaJbHas TeMIepaTypa Koxyxa cocrasiysna npumepHo 30°C, u noanepxxkusanu AT mexny
TeMIlepaTypaMy KOXyXa M MapTUM, He MPEeBBIIAOLY0 Uil paBHyto npumepHo 10°C. Ilapturo
nepeMernBaIi Ipy Temmeparype npumepHo 25-30°C no 3aBepiueHus peakiuu. bonee BbIcokue

TEMITEPATYPhI PEAKIIMH MOTYT MPUBOAUTD K YBEIMYEHUIO KOJIMIECTBA TPUMECEH.
[00321] Peakumro cuuTany 3aBEPIIEHHON, KOrZa BEIWYMHA TMHUKA C OTHOCHTEJIbHBIM

\©\/ \IINHEOC
Q”Nsm

BocHN" "Mu

KHBoc
o

fe 1E

H COCTaBJIsAIa

2

BpeMeHeM ynepxkuBanus 0,43,

MeHbIIe WK paBHsU1ach mpuMepHo 3,0 min.%/mn.% cormacno BOXX (Tot e crnocod, KOTopbIii
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nonpoOHO ommcaH B Tabnuie 6). B HEKOTOPBIX BapuaHTaxX peau3alid TepBbIi oOpasen
oTOMpaan B KOHIE MEepHOJa HAPEBaHUS U MOCHEAyloiue oOpasibl OTOUpAIN ¢ WHTEpPBAJIAMHU

IIPUMEPHO 3 4aca.

[00322] Ilocne 3aBeplueHUs] peakLUUd CMECh NEPEroHsJIN B BaKyyMe IpU TemIeparype
Kokyxa oT mpumepro 20 no 40°C mo monyueHusi KOHeuHOro obbema 13 1+ 5%. B HekoTopbIx
BAPHAHTAX peAJIM3alMU IOCJIEe 3aBEpPLICHMs] PEaKUUU CMECh IEePEroHsaM B BaKyyMe IIpH
TeMIlepaType KOXyxa, He IMpeBbllIaromel unu paBHoW mnpumepHo 35°C, mo mnonyueHus
KOHe4YHoro oobema 13 11+ 5%. B mapruto 3arpyskamu [IPAc (3,49 xr + 5% wmm 4,00 11 £ 5%), npu
5TOM TOAAEPIKUBAsI TEMIEPATYPy Ha ypoBHE mpumepHo 25-40°C. 3areMm B MapTHIO 3arpyskajiu
nernoHM3UpoBaHHY0 Boay (7,0 xr £ 5% wnu 7,0 1 + 5%), npu 5TOM nmonaep:kuBasi TEMIepaTypy
Ha ypoBHe mpumepHO 25-40°C. Cmech mnepeMeminBaid B TEUEHHE NEPHOJAa BPEMEHH OT
npuMmepHo 15 munyT 10 12 wacoB mpu Ttemmneparype npumepHo 30-40°C. B HekoTOpBIX
BapHaHTaX peaju3ally CMeCh NepeMellnBaly B TeUeHHe Neproa BpeMeHU, HE MEHbIIEro Uiu
paBHOro npumMepHo 20 MuHyTaMm, npu temneparype npumepHo 30-40°C. ITonHoe pacTBOopeHue
coneii He TpeOOBAJIOCh, TOCKOJBKY pasaeneHue (a3 MOXKHO OCYIIECTBISITH Oe3 mpodiem,
CBSI3aHHBIX C IPUCYTCTBHEM HEKOTOPOrO KOJIMYECTBAa HEPACTBOPEHHBIX COJEH.

[00323] TlepememuBanue NpeKpaliajd U CIOHW OCTABJSUIM PA3ACNATHCS B TEUEHUE
nepuoja BpeMeHu OT npumepHO 30 MuHYT 10 12 4acoB. B HEKOTOPBIX BapuaHTax peannu3aluu
nepeMelInBaHie MpeKpalaid U CJIOM OCTABJISIN Pa3AeNAThbCs B TeUEHHE NIEpUO/ia BPEMEHHU, He
MEHBLIEr0 WIM paBHOro mpumepHo 1 wacy. Bonmuyro ¢asy (Bomnas ¢asza 1) mepenocmnu B
npueMHHK. [IponyKT ¢ mpeuMylecTBEeHHBIM CONlep KaHNEeM OpraHM4YecKoi (aspl (OpraHuveckas
¢aza 1) nepenocunu B apyroi npuemMHuk. B Bognyto ¢asy 1 3arpyxanu [PAc (1,74 xr = 5% unu
2,00 n £ 5%), mnommepxxuBas TemIepaTypy Ha ypoBHe mnpumepHo 25-40°C. Cwmech
NepeMelInBaId B TEUYEHUE IMepuoja BPEMEHU OT HpuMepHo 15 muHyT no 12 yacoB mpu
temriepatype 35 £ 5°C. B HEKOTOpBIX BapHUaHTaxX peaiu3alliil CMECh MEePEeMELINBAIHN B TEUCHHUE
NepuoJia BPEMEHHU, HE MEHBLIErO WIM PaBHOro npuMepHo 20 MUHyTaM, Ipu Temneparype 35 +
5°C. Conum MoOryT BbBIMANaTh B OCAAOK TNpH Temmepatrype Hmwke mpumeprao 30°C.
ITepememnBanue mpekpaliaiy U CIOU OCTABILUIM Pa3AeNsAThbCs B TE€UEHUE NeproJa BPEMEHHU OT
npumepHo 30 muHyT 10 12 yacoB. B HEKOTOpPBIX BapuaHTax peaju3alliMd MepEeMEllNBaHHE
IpeKpalialyd U CJIOU OCTaBJSUIN Pa3fessIThCs B TE€UEHHE MepHOoJa BPEMEHH, HE MEHbILIEro UiH
pasHoro npuMmepHo 1 yacy. HikHioro BonHyIO a3y (BonHas ¢asza 2) OTIPaBIISIIN B OTXOIBL.

[00324] Opranunueckue ¢as3pl 1 u 2 00beIUHIIN B TOAXONAIIEM NpHeMHUKe. [IpumepHo
6,5 macc.%/macc.% BOmHBIN pacTBOp OukapOOHATa HATpHs TMOJyHYaaH MyTeM pPAaCTBOPEHHSI
NaHCO; (0,42 xr = 5%) B nemonusupoBaHHOH Boae (6,00 kr + 5% wmm 6,00 1 £ 5%).
Temmnepatypy yka3aHHOro pactBopa crabunnsupoBanu Ha yposHe 25 + 5°C. IlpumepHo ot 2 110
6 11 6,5 macc.%/macc.% pacreopa NaHCO; 3arpy:xanu B oObequHeHHbIE Oprannyeckue ¢a3sl. B
HEKOTOPBIX BapHWaHTaxX peaju3alnuu npuMmepHo 3 i1 6,5 macc.%/macc.% pactBopa NaHCOs;
3arpyxanu B oObenHeHHbIe opranndeckue (asel. PacTBop nepemMemmnBany B TeU€HHE IEpUOaa
BpeMEeHM OT npuMepHO 15 muHyT no 12 uacos npu Temmneparype 25 £ 5°C. B HekoTOpBIX

BapuaHTax pe€ajin3aluu pacTBOp MNEPEMCIINBAJIN B TECUCHHUE IEpUOAa BPEMCHHU, HEC MCHBIICTO
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uiu paBHoro mpumepHo 20 muHyTaMm, npu temmeparype 25 + 5°C. 3areM nepemMelinBaHHUe
MPEeKpallaid U CIOU OCTABJIUIM Pa3liesiATbCs B TeUeHue nepuoaa spemenu ot 0 no 48 gacos. B
HEKOTOPBIX BapUaHTaxX peajlu3allid 3aTeM IepeMelIMBaHue NpeKpallaid U CJIOU OCTaBJISIH
pasfenaTbCs B TE€YEHHE IMEepUojia BPEMEHM, HE€ MEHbBbIIEro WM PaBHOrO MpuUMepHO 1 wacy.
Huwxnroro Bopnyro a3y ornpasimsuin B otxoabl. Opranudeckyro ¢asy (opranmueckas ¢asa 3)
MOJKHO MOJJIeP’KUBATh NPHU TeMIepaType, He MpeBblarouieil i paBHoON npumepHo 25°C
(manpumep, ot 0 no 25°C), B Teuenue nepuopa BpemeHu oT O 1o 48 yacoB B HeKOTOpPBIX
BapPHUAHTAX peAM3ali HWKHIOK BOIHYIO (ha3y OTmpaByisii B otxoabl. Opranudeckyro dasy
(opranmueckast ¢asza 3) MOXKHO TMOANEPXKUBATb TPU TEMIIEpPAaType, He MPEBbINAOIIEH HIIH
paBHOM npumepHO 25°C, B TeueHue nepruosia BpeMeHH BIUIOTh 110 24 4acoB.

[00325] IIpumepno ot 2 o 6 n 6,5 macc.%/macc.% pactsopa NaHCO; 3arpyxanu B
oprannueckyro (asy 3. B HEKOTOpBIX BapHaHTaX peasu3aluu npumMepHo 3 1 6,5 macc.%/macc.%
pacrBopa NaHCO; 3arpyxkanu B opranudeckyio ¢asy 3. CMmech nepeMeinmuBajl B TEYSHHE
nepuoaa BpeMeHu OT mpumepHo 30 MuHyT no 12 uacoB mpu Temmeparype 25 £ 5°C. B
HEKOTOPBIX BapHaHTax peajlu3alli CMeCh INepeMellnBali B TeUeHHWE Mepuofa BPEMEHH, He
MEHBIIIET0 WMJIM paBHOro mnpumepHo 20 MuHyTam, npu Ttemmeparype 25 + 5°C. 3arem
nepeMelInBaHie MpeKpalaid U CJIOM OCTaBJISIM Pa3AeNaThbCsl B TeUeHNe NIepUo/ia BpEMEHHU, He
MEHBIIET0 MJIM paBHOro npuMmepHo 1 wacy. HmkHIO BOmHYIO (asy OTHPaBISIN B OTXOZBL
Opraandeckyro ¢asy (opranudeckass (aza 4) MOXKHO TNOANEPKUBATH NMPU TEMIIEpaType, HE
npeBbllIaoIiell uiu paBHoN npumepHo 20-25°C, B TeueHHe NMepUOAAa BPEMEHH BIUIOTH A0 24
yacoB. B HEKOTOpBIX BapuaHTAaxX pealu3alli OpraHudeckyro ¢asy (opranmueckas ¢asza 4)
MO>KHO MOAJEP>KUBATh IPU TeMIepaType, He NMpeBbIIAKOLEl uin paBHOW npumepHo 25°C, B
Te4eHHe Neproaa BpEMEHH BILJIOTh A0 24 4acoB.

[00326] Opranuyeckyro a3y 4 NeperoHsyiM B BaKyyMe NpPH TEMIEpaType KOXKyXa, He
npesplatoIeil uian pasHoi npumepno 50°C (Hampumep, ot 20 mo 50°C), mo momy4eHus
KoHeuHoro oovema 3 1 + 5%. IPAc (2,62 kr + 5% wunu 3,00 1 + 5%) 3arpy»ajiud B MapTHUIO.
CMmech meperoHsuid B BakyyMe IpHU TeMIlepaType KOKyxa, He MPEeBbIAIINeH WIM pPaBHOU
npumepHo S0°C (Hampumep, ot 20 no 50°C), no noay4yenus kKoHeuHOro odwvema 3 i1 + 5%. IPAc
(2,62 kr £ 5% wnmm 3,00 1+ 5%) 3arpyskaiu B MapTUIO. 3aTeM CMECh MEPETOHSIN B BAKYyMe MIPH
TeMIepaTrype KoKyxa, He MpeBblmaroimeid uian pasHoil npumepno 50°C (mampumep, ot 20 mo
50°C), nmo mnony4yeHuss koHewHoro odOwema 4,5 nm =+ 5%. 3areM B mMmapTHIO 3arpyxKaiu
nevoHm3upoBanHyo Boxny (0,135 kr = 5% wmm 0,135 n £ 5%), mpu 3TOM ToAAEpIKUBas
TeMIlepaTypy Ha ypoBHe npumepHo 35-40°C. TemnepaTypy napTuu peryJupoBalu A0 YPOBHsI OT
npumepHo 15 no mpumepno 30°C. B mapturo 3arpy:xamu JIXM (5,98 kr + 5% wnnm 4,50 1 + 5%),
IIpU 3TOM MOAAEP>KHUBasi TeMIepaTtypy Ha ypoHe npumepHo 15-30°C. B HekoTOpBIX ciyuasx
CMECh OCTaBajlach MyTHOHN Aake MPU JOCTUKEHHUH [TOJIHOTO PACTBOPEHUS COeJUHEeHHs 6a.

[00327] B pactBOp mapTtuu 3arpyskaju 3aTpaBKy coeamHeHusi 6a (0,02 xr + 2%), npu
5TOM MOJ/IEPKUBAsl TEMIIEPATYPY Ha ypoBHe npuMepHo 20-25°C. Habmronanu KpucTaiu3asuro,
TE€M HE MEHee, CKOPOCTb KPUCTAJUIM3ALMN MOIJa ABJIATbCA HU3KONH. CMech nepeMelnnBaiy npu

temneparype npumepHo 20-25°C B TeueHnme npumepHo 1-2 uacoB, W 0OOpa3OBBIBANACH
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cycnensusi. Ecim cycniensust He HaOmonanace, CMeCh OXJIAKAAIU 0 TEMIIEPATypbl MPUMEPHO
15-20°C u B pacTBOp mapTuu NOOABISIIN JTOMOJHUTEIBHOE KOJUYECTBO 3aTPABKU COEIHHEHHS
6a (0,02 xr + 2%), mpu 3TOM NOANEPKUBAsT TEMIIEPATypy Ha ypoBHe mpumepHo 15-20°C, B
TE€YEeHHE IEepUOsia BPEMEHU OT NpUMEpHO | A0 mpumepHO 2 4acoB. 3areM 00pa30BbIBaNaCh
cycneHsusi. bonee Hu3kue TemmepaTtypbl BO BpeMs U IIOCJIE BHECEHHUS 3aTPaBKU MOTYT
NPUBOJIUTH K CHUKEHUIO YUCTOTBI, HO YBEIUYEHUIO BBIXOJIA.

[00328] IMaptuto oxnaxganu a0 npumepHo 15-25°C u mepemeuInBaid B YKa3aHHOM
auana3soHe TemmepaTyp B TedeHue mnpumepHo 18-24 wacos. IlapTuro oxmaxpanu 10
TeMriepatypsl oT npumepHo 5°C no npumepHo -5°C B TeueHue rnepuoja BpeMEHH OT IPUMEPHO
1 nmo 12 yacoB M BBIAEPIKUBAJIHM NPU MEPEMEIINBAHUN B YKA3aHHOM JUANa30HE TEMIIepaTyp B
T€UEHUEe NMPUMEPHO 6-12 yacoB. B HEKOTOpBIX BapuaHTaxX peaju3alii NapTHIO OXJIAXKIAIU A0
TeMriepatypsl oT npumepHo 5°C npo npumepHo -5°C B TeueHHe MPUMEPHO 2 YacoB U
BBIIEPKIBAJIN NIPU MEPEMEIINBAHUY B YKA3aHHOM JHANAa30HE TEMIIEPATYP B TEUCHHUE IPUMEPHO
6-12 gacoB. Yka3zaHHOe BpeMsl COCTapUBaHUS BaXHO AN BbIxoza. llapTuro BeIrpykanu Ha
noaxomauuid GuisTp U obe3BoxkuBanu. Coipoil cioil punbrpara nmpomseiBaiu pacrsopom XM
(1,33 kr £ 5% wm 1,00 1 £ 5%) c temmneparypoii ot mpumepHo 5°C mo -5°C, a 3arem
o0e3BoxkuBaK. IIpoAyKT Cymmiam mojx BakKyyMOM IPH TEMIIEpaTrype, He NMPEeBBIIANMEH HIIH
pasHoii mpumepHO 45°C (Hanpumep, ot 0 go 45°C). Cywmky 3aBepiuany, KOrga moTepu Mpu
CYyLIKEe PaBHSUINCh WM COCTaBJSLIN HE Oojee, dem npumepHo | macc.%/macc.%. IlpomykT
MO’KHO CYIINUTBh B BaKyyMe PO MpoAyBKe a30oToM. Ilocie Cymku mpoayKkT MOKHO IPOCEUBATb.
Beixox mocne AByX CTaguii NpeBpalleHusl COeAHHEHHsi 4a B coeqHMHEeHHe 6a COCTaBIII
npumMepHO 85%. PerynupoBaHue HEKOTOPBIX MEPEMEHHBIX, TAKMX KaK KOHEUHBIH 00BbEeM Iocie
neperonky, kojmuectBo JIXM, coxmepskaHHe BOIbI, TEMIEPAaTypbl BHECEHUs 3aTPaBKU U
COCTapUBaHMs U BpeMs COCTAPMBAHUS IIOCJIE BHECEHHs 3aTPaBKH, MOXKET o0ecreunBaThb
TUMUYHYIO KPUCTAJUIM3ALUI0 C TUNMYHBIMU 4YHMCTOTaMHM. Boma MOXeT BIMATH Ha BBIXOJ, HO,
MOXOJKe, HE UMEET OTHOLIEHHSI K KaUYeCTBY MPOAYKTA.

Yacme 3: onmumusayus ycioeuii Kpucmaniuzayuu coeOuHeHusn 6a

[00329] PactBOpuMOCTh cOegquHeHHs 6a B CMeCH AMXJIOPMETaH/M30MPONHJIAETaT
(50/50 06./06.) ¢ mpumepHO 1% BoabI, cMecu uzonponmianerat/auxaopmeras (71/29 06./06.) ¢
npuMepHO 2% BOIBI U cMecH u3omnponuianerat/auxjaopmeran (71/29 06./06.) ¢ npumepro 8%
BOIbI JIEMOHCTPUPYET CHJIBHYIO 3aBHCHMOCTh OT TeMmmeparypbl. [Ipu MOBBIIEHHBIX
TEeMIIEpaTypax B CMecH Auxjopmeran/msomnpommianerat (50/50 06./06.) ¢ npumepro 1% Bonbl
MO’KHO HaOJIFO/IaTh OrPAaHMYEHHYIO PACTBOPUMOCTb U B CMECH H3OMPOIMIIALETAT/ AUXJIOPMETaH
(71/29 06./06.) ¢ mpumepHO 2% BOABI M cMecH n3onponmianerar/ muxaopmeras (71/29 06./06.) ¢
8% BOZIBI MOXXHO HAOJFOATh MPOMEKYTOUHYIO PACTBOPUMOCTb. Bee Temneparypsl MOMyTHEHUS
HaOJFO1aeTCst, KOrla PeakTOp AOCTHraeT CaMbIX HU3KUX TEMIIEPATYP, COCTABISIOLINX MIPUMEPHO
6-8°C, 4TO, BO3MOKHO, CBHIETEIBCTBYET O OOJBIIONH LIMPUHE METaCTaOWJIbHOW 30HBI MPH
m00bIX yenosusix. [Ipu mpumepro 7,9 mr/min B cMecu auxjiopmeran/usonponmianerar (50/50
00./00.) ¢ mpumepHOo 1% BOABI TeMIIepaTypbl IOMYTHEHUSI HE HAOMIOAAFOTCS O BBIAEPKUBAHUS

B TEUEHUE Mepuosa BpeMeHH OT mpuMepHO 3 a0 8 yacoB mpu npumepHo 6-8°C. VkasaHHbIe
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pe3yJbTaThl YKa3bIBAIOT HA TO, YTO 0€3 MPUMEHEHHsI 3aTPaBKU MOXKHO OXKHIATh HECTAOMIIBHOCTH
C TOYKHU 3PEHHUS BPEMEHH OCHOBHOTO COOBITHSI HyKJeannu (CaMONPOM3BOJBHON HYKJIEALUH).
Kpome Toro, Hykieanuro cTa0MIbHO HAOMIOAAIOT NPU BBICOKMX YPOBHSIX NMEPEHACHIIIEHUS], YTO
WHOTA MPUBOAUT K IUIOXOH KPUCTAJUIMYHOCTH, Je(ekTaM KPUCTAIOB, TAKAUM KaK BKIIFOUSHHS
pacTBopuTeNs, W/WIN 00pa30BAHUIO MEJKUX YacTHII.

[00330] OroOpannble 00pasubl I8 KaKAOH M3 CHCTEM pPACTBOpHUTENEH U3
HKCHEPHMEHTOB IO ONPEESICHUI0 PACTBOPUMOCTH M IIMPUHBI METACTAOMIIbHON 30HBI BBIACISIIH
nyTeM BakyyMHOro (uibTpoBanusi. Ilpu BbIIENEHUHM TBEPABIX YAaCTHI[ U3 CMECH
nuxjiopmeTan/m3onponmnanerar (50/50 06./06.) ¢ npumepHo 1% BOIbI HEe HAOIIOAATN HUKAKUX
npodsem ¢ ¢punbTpoBaHueM. TeM He MeHee, B CiIydae TBEPIbIX YACTHUL, BbIIEISIEMbIX U3 CMECH
uzonponwianerat/quxiopmeran (71/29 00./06.) ¢ npumepno 2% u npumepHo 8% BOIBI,
HaOJIFO 1) JIMTIKKE TBEPIbIE BELIECTBA U HEKOTOPOE pa3KIkeHne. Marepual, BbIIeIeHHbIA 13
cmecu aumxjopmeras/m3onpomunanerar (50/50 00./00.) ¢ mpumepno 1% Bonbl, SBISIICS
KPUCTAJTMUECKUM. Marepual, BbIICJISHHBIN U3 CMECH M3omponmianerar/auxnopmeran (71/29
00./06.) ¢ mpumepHO 2% BOMBIL, SBISJICS HEOAHOPOIHBIM, M MaTe€pPHUaJl, BBIACIECHHBIA U3 CMECH
uszonponwianerar/auxiaopmeran (71/29 06./06.) ¢ mnpumepHo 8% BOIBI, MOT' COAEPKATH
HeOOJIbIIOE KOJIMYECTBO PEHTIEHOAMOP(HOTO MaTepuaia.

Yacme 4: xapaxmepucmuuecxiue Oannvie 05l COeOUHeHus 6a

[00331] XRPD cnektp coenmnenusi 6a npencrasieH Ha @UI. 4, u nosokeHHUs] MUKOB
MO0 CYIIECTBY COOTBETCTBYIOT TiepednciieHHbiM B Tabmune 1. TI'A  coeauHeHust 6a
nemoHcTpupoBan 4,5 macc.% mnorepro B wuHTepBane 24,1-78,6°C (®UI. 5). OcHoBHOU
sk3orepmuueckoin 3dpdexr cormacHo JICK coeaxunenuss 6a Habmomanu C OrpaHUYEHUEM
Temneparypsl ciesa Ha ypoBHe 231,8°C u ¢ aneprueii -52,9 xJlx/kr (PUTL. 6).

IIpumep 3: Cxema cuHTe3a coeqUHEHHUS 7a

[00332] Huxe moppoOHO onucana o01mas cxema CUHTE3a COeqHHEeHus: 7a.

Yacme 1: cunmes coeounenus 7a
2-l01ITAH0T

NHBoc
o O\O/o | NaHCO:;
BocNH" “/NH ANETOH/AIETOHUTPHJT

oA~ NHBoc 35°C oA~ NHBo

OH OH
6a 7a

[00333] Coeaunnenne 6a (1,0 kr = 1%) u aueronutpui (3,94 kr + 5% nmm 5,00 1+ 5%)
3arpyxaiu B peaktop. Temmeparypy crabuimsupoBaiu Ha ypoBHe OT mpumepHo 15°C mo
npumepHo 30°C mpu nepememnBaHud. PacTBOp MOr SBIATHCS MyTHBIM. CMeCh NMEPEroHsTH B
BaKyyMe IpU MakCHUMallbHOW Temmeparype npumepHo 45°C (mampumep, ot 20 mo 45°C) no
NOJIy4eHUs] KOHEYHOro oobema 2 11 + 5%.

[00334] OtOupanu obpasew myis omnpeneseHus coAepskaHUs BoAbl Mo Merony Kapra
Qumepa. Ecnu coxmep:kaHue BOABI COCTABJSAJIO MEHEE WIM paBHsIOCh npumepHo 0,30

macc.%/macc.%, nepexonuiIu K claeyroleil cTaiuu peakuud. B npoTUBHOM ciiydae B peakTop
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BHOCWIN aueToHUTpUII (2,36 kr + 5% wmnu 3,00 1 + 5%) 1 neperoHKy MOBTOPSUIN A0 MOJYYEHUS
COoAep:KaHUsl BOABI B PAcCTBOpPE MOCJIE IEPErOHKM MeHee WM paBHOro npumepHo 0,30
macc.%/macc.% no merony Kapia @urepa.

[00335] PeakimoHHYIO CMeCh OXJaXaalu A0 Temneparypel ot mnpumepHo 30°C po
npumepro 15°C u B peaxktop BHOCHIM aneroH (3,94 kr + 5% wmm 5,00 o1 + 5%). OGpature
BHHMAaHHE, YTO YacTh AlleTOHA MOXKHO 3arpyskaTrhb O 3arpy3ku OukapOoHaTa HaTpust W/uiu 2-
HOIPTaHONMA U NPUMEHSATb Ui MPOMBIBAHUSl 3arpy304HOrO yCTPOMCTBA, NMPUMEHSIEMOro AJis
yKa3aHHbIX 3arpy30K.

[00336] PeakumoHHYIO CMeCh HarpeBaju OO TemriepaTypbl oT npumepHo 33°C nmo
npumepHo 37°C ¢ ueneBoi Temneparypoi npumepHo 35°C. B peaktop 3arpyxanu OukapOoHaT
Hatpusi (0,177 xr + 2%), mpu 3TOM MOINAEPKUBAS TEMIIEPATYPy PEAKIMOHHOW CMECH OT
npumepHo 33°C no npumepno 37°C ¢ uenesoit remnepatypoii npumepHo 35°C. B peakiinonayro
cMmech 3arpyxanu 2-tiomsranon (0,226 xr + 2% wmm 0,102 n + 2%), mpu 3TOM NOAIEp:KUBast
TEMIIEpaTypy peakiuoHHON cmecu oT npumepHo 33°C no mnpumepHo 37°C ¢ neneBoi
TeMriepatypoii npumMepHo 35°C. PeakllMOHHyIO CMecCh IepeMelIMBalyd IpU TeMIlepaTrype OT
npumepHo 33°C no npumepHo 37°C ¢ ueneBoil Temneparypoii npumepHo 35°C 1o mojaydeHus
COZIEp>KaHUsl cOeJHHeHHs1 6a OTHOCUTENbHO COeJIMHEeHHsl 7a MeHee WM PaBHOIO MPUMEPHO
2,5% mnomanu cormacHo BOXX. Ecnmu TpeboBaioch 3aBeplieHHe Peakiuu, K PeaKHOHHOM
cMecH 100aBISUTN TOTIOJHUTENbHOE KOJUYECTBO 2-HomaTanona. KonudecTBo JOMOTHUTENBHOTO
2-1iom3TaHoNa B KI' PACCUMTBIBAIM C MPUMEHEHHeM cieayrommen ¢opmydst: [P2 x D/(100-D)] +
2%, rne: P2 mpencrasnsier coOOM KONMMYECTBO 2-HOA3TAHONA, MEPBOHAYAIBHO 3arpy>KEHHOTO B
peakuuro, B Kr, 1 D npencrasisier co0oii copepskaHie HenpopearupoBaBLIero coeAHHEeHHsI 6a B
% mnomanu coriaacHo BOXKX B nmocnennem o0pasue mpousBOACTBEHHOTO KOHTpous. IIponeHT
wiomaau onpenensin nyrem BOXX-V®: Zorbax SB-CN, 3,5 mxm, 150x4,6 MM, A: 25 MM
K,HPOy; B: auneronutpun. I'papuent: 5-80% B B Teuenue 25 MUHYT, BbIAEPKUBAJIH B TeUEHUE 5
MUHYT, TIOBTOPHO YPAaBHOBEIINBAJIH B T€YEHHUE 5 MHUHYT, CKOPOCTh moroka: 1,0 mi/mun, YO:
210 aMm, Temr. koynoHku: 30°C.

[00337] ITocne 3aBepieHUsT peaKIuu PEaKIHOHHYI0 CMECh OXJIAKIAATIH A0 TEMIIEPATYPbl
or mnpumepHo 25°C ngo mnpumepHo 20°C. B peakumoHHyo0 cMech 3arpyxamu 1,4-
nnazadbuimkino[2.2.2]okran (DABCO, 0,24 kr + 2%), npu 5TOM NOANEPKUBAs TEMIIEPATYPY Ha
ypoHe ot mpumepHo 20°C no mpumepHo 25°C, u cMech TEpeMeIHMBaIN B YKa3aHHOM
Juana3soHe TeMmIepaTyp N0 coiaep:kaHus 2-HopsTaHona, ompernensemoro myreM I'X, MeHblie
NoTeph MpH CylIke cornacHo crocody (< 0,003 macc.%/mace.%). B cniocobe I'X npumensimm 50
cM DB-1 xonorky ¢ BHyTpeHHMM auamerpom 0,32 mMMm. Haganpnas Temmeparypa TepMocTara
coctaBisiia npumepHo 70°C ¢ Bblgep)KMBAaHMEM B TeUe€HHWE MPUMEPHO | MHUHYTBI C
NOCJIEAYIOLINM HarpeBaHUEM CO CKOpocThio mpuMepHo 10°C/mmuyrta no mpumepHo 250°C). K
cMecH 100aBisud eNOHU3UpoBaHHY0 Boay (5,00 xr £ 5% wm 5,00 1 £ 5%), nmonnepsxuBas
Temneparypy Ha ypoBHe oT npumepHo 15°C nmo mpumepno 30°C. YkasanHoe noOaBieHue
SIBJISIETCSL SK30Tepmudeckum. Jlobasnsimn uzonponmnanerar (4,36 kr + 5% wmm 5,00 01 + 5%),

IIpU 3TOM MOAJEP>KUBas TeMIepaTtypy Ha ypoBHe oT mpumepHo 15°C no mpumepno 30°C, u
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CMECh NEPEMEIINBAIN B T€YEHUE MEPUOAA BPEMEHU OT NMPUMEPHO 5 MHUHYT A0 12 4acoB mpu
temrepatype ot npumepHo 15°C no mpumepno 30°C. B HeKOTOpBIX BapHaHTax pealnu3aLiu
nobasnsnn nzonporunanerar (4,36 kr = 5% wmu 5,00 n £ 5%), mpu 3TOM mMOAAEpIKMBas
TeMrepaTypy Ha ypoBHe OT npumepHo 15°C po mpumepno 30°C, u cMmech nepemenmnBain B
T€YeHHe TIepuoia BPEMEHU, HE MEHBILIEro WU paBHOro npumepHo 20 MuHyTaM, IpHU
temrieparype ot npumepHo 15°C mo mpumepno 30°C. 3aTem nepemelInBaHUe MpeKpallaid u
CJIOU OCTaBJISUIM paslensiTbess B TedeHue npumepHo 30 muHyT A0 12 yacoB. B HekoTOpbIX
BapHaHTaX peajn3allii 3aTeM MepeMellrBaHie MpPeKpallajyd U CJIOH OCTaBJUIN Pa3feNaThCs B
TE4YeHHE MePHOAa BPEMEHHU, He MEHbBINEro MIIH paBHOro npuMepHo 30 munytam. Bognyro ¢asy 1
(amwkHss (aza) oTOpachiBaM M OpraHuueckyro ¢aszy | mepeHocunan B mpueMHHK. [Ipomykr
HAXOJIMJICSI B OPTaHUUECKOM (asze.

[00338] M3onpomunanerart (2,62 kr + 5% wu 3,00 1 + 5%) noGasnsiinu B BoaHyo dazy 1
Y CMECh NEPEMELINBAIN B TEYEHUE NIEPUOIa BPEMEHU OT NpUMeEPHO 15 MuHyT 10 12 4acos npu
temriepatype or npumepHo 15°C nmo mpumepno 30°C. B HeKOTOpBIX BapHaHTax peau3aLiu
u3onpomnmnanerar (2,62 xr = 5% wmu 3,00 n £ 5%) nobasmsim B BomHyr (asy 1 u cmech
nepeMelINBall B TEUEHUE IMepuosia BPEMEHH, He MEHbIIero WM paBHOro mnpumepHo 20
MUHyTaM, npu Temmeparype or npumepHo 15°C no mnpumepno 30°C. IlepemermnBanue
IpeKpalialyd U CJIOU OCTaBJsUIN pa3feNsaThCs B TE€UEHUE NepHOoJa BPEMEHH, HE MEHbILIEro WU
paBHoro mpumepHo 30 mmHyTaM (Hanmpumep, ot 30 muHyT no 12 wacos). Bomnyro ¢dazy 2
(mwxkHss1 ¢aza) orOpaceBanmu st yrwinszaumd. Opranndeckyro (asy 2 NepeHOCHIHn B
npuemHuk. IIpoaykT Haxoxmuics B opraHundeckoil Qase, m opranuueckue ¢aser 1 u 2
O0BbEeAUHSANN.

[00339] Bonnpelli pacTBOp XJIOpHIA HATPUsl MOJy4Yadu IyTEM PACTBOPEHHS XJIOpHA
Hatpus (TexHudeckoro) (2,00 kr + 1%) B nemonusuposanHoii Boae (5,80 kr + 5% wmu 5,80 1 +
5%). Ot npumepHO 2 10 6 J1 BOAZHOTO PAacTBOpPa XJIOPUAA HATPHS 3arpy’kaiu B OObeINHEHHBIE
opranuueckue ¢aspl U CMECh MEPEeMELINBAIA B TEUEHHE TMEepUOJa BPEMEHH OT MpUMEpHO 15
MUHYT 710 12 ydacoB mpu Temmneparype or npumepHo 15°C no mpumepno 30°C. B HekoTOpbIX
BapHaHTaxX peaju3aly MPUMEPHO 3 J BOAHOIO pacTBOpa XJOPHAA HATpUs 3arpyXaiud B
0o0BeTMHEHHBbIE OpraHn4eckre (asbl U CMECh MEPEeMEINBaIN B TEUCHHE TEePHOAa BPEMEHH, HE
MEHBIIEr0 WM paBHOro npumepHo 20 MuHyTaMm, npu TemmepaType oT npumepHo 15°C no
npumepro 30°C. IlepemernnBanne mnpeKpaiaid U CJIOW OCTABJSUIN PA3NENATHCA B TEUCHHE
Nepuoja BpEMEHH OT NpuUMepHO 15 MuHYT 10 12 4acoB. B HEKOTOPBIX BapuaHTax peanu3alyu
nepeMelInBaHie MpeKpalaiy U CJIOU OCTaBJISAIN Pa3AeNsaThbCs B TeUEHHE NEPUO/ia BPEMEHHU, He
MEHBLIETO WK paBHOro nmpumMepHO 30 MuHyTam. Bognyto ¢asy 3 (Hwxass ¢dasa) orOpaceBaiun
s yruzaunu. Oprasuyeckyro $asy 3, conepikayro IPOaYKT, NEPEHOCHIIN B IPUEMHHK.

[00340] IlpumepHo or 2 10 6 7 BOXHOIO PacTBOpa XJOpPHAa HATPHs 3arpyskaiu B
o0BeTMHEHHBbIE OpraHnyeckre (paspl U CMeCh NMEpeMeIINBAIN B TEUEHHUE MEPUONIa BPEMEHHU OT
npuMepHo 15 munyT 10 12 vacos npu Temnepatype ot npumepHo 15°C ngo npumepno 30°C. B
HEKOTOPBIX BAapHUaHTaxX peanu3aluy NpPUMEpPHO 3 J BOAHOIO PacTBOpa XJIOpPUAA HATPHUS

3arpy>xajiu B O6"be,I[I/IHeHHbIe OpTraHU4YCCKUC (1)213]:;1 U CMECh NIEPEMEIINBAJIM B TCUCHUC MIEPUOAA
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BPEMEHHU, HE MEHBIIEr0 WU PaBHOro mpumepHo 20 MHHyTaMm, NpU TemrepaType OT NPUMEPHO
15°C nmo nmpumepno 30°C. IlepememnnBaHue MHpeKpaliald U CIOU OCTaBJSUIM Pa3ieNsATbCS B
TEYEHHUE MePHOAa BPEMEHH, HE MEHBIIEro WK paBHOro npumepHo 30 MuHyTaM (Hampumep, oT
30 munayT no 12 uacoB). Bomuyro ¢asy 4 (HwkHsAs ¢asa) orOpachiBaniu AN YTHIH3ALUU.
Opranudeckyro ¢aszy 4, coneprKalnyro NpoAyKT, IEPeHOCHIN B IPUEMHUK.

[00341] Opranuueckyro a3y neperoHsuii B BaKyyme IpU MaKCHUMAJIbHOW TeMIeparype
Koxyxa npumepHo 20-50°C (manpumep, 50°C) no noaydeHust KoHeUHOro oobema 2 i1 + 5%. B
cMmech 3arpykanu anetoHutpus (8,03 kr £ 5% wmam 10,20 1 + 5%) ¥ cMech NEPEroHsIn B
BaKyyMe MpPU MAKCHMAaJIbHOH Temmeparype koxyxa npumepho 20-50°C (mampumep, 50°C) no
NOJIyYeHHUs1 KOHEYHOro oObeMa 7,2 11+ 5%. B pactBop BHOCHIN m3onponmianerat (0,70 kr+ 5%
wi 0,80 1 + 5%) u nenonmsuposannyo Boay (0,095 kr + 2% wmm 0,095 n + 2%) u pactBop
Harpesaju 10 Temneparypbl ot npumepHo 70°C no npumepro 80°C mnst obecnieueHust OJTHOTO
PacTBOpPEHUSI COeAMHEeHHsI 7a.

[00342] PacTBOp coenmHeHHs1 7a OXJIaXOaJld IO TeMrepaTypsl oT npuMmepHo 65°C mo
npumepHo 60°C. Ecnu kpuctamumsanusi Habmogaercs: 10 Jo0aBIeHUs 3aTPaBKH, CMECh MOKHO
NOBTOPHO HarpesaTh A0 Temieparypsl oT npumepHo 70°C no mpumepHo 80°C 1o monHOro
pactBopenust. [lepeno nobaBneHreM 3aTpaBKH CMECh OXJIAXKIAIH IO TEMIIEPATYPhI OT MPUMEPHO
65°C nmo mpumepHo 60°C. 3arpaBky coequHenust 7a (0,02 xr + 5% kr) 3arpykajim B pacTBOp
COeAMHEeHHUs1 7a, NpHU 3TOM MOJJAepKHUBasi TeMIlepaTypy Ha ypoBHe oT mnpumepHo 60°C no
npuMmepHo 65°C. 3arpy304Hyr0 CUCTEMY, NMPUMEHSAEMYIO AJs 3arpy3KH 3aTPaBKU COeJHHEHMSs
7a, npombiBanu aueroHutrpmwioM (0,04 xr + 5% wumu 0,05 1 £ 5%) U CMBIBOYHBIN pacTBOp
n00aBIIsAIM B pEakMOHHYI0 cMech. CMech IepeMelnBaiy Ipy TeMIiepaType ot npumepao 60°C
1o npumepHo 65°C B TeueHue NepUOAa BPEMEHH OT MPUMEpPHO 4 A0 HNPUMEPHO 6 4YacoB.
OO0pazoBbIBasIaCh OYEHb TyCTasi CYCHEH3HS.

[00343] Cmecp oxnaxnanu 1o temneparypsl oT npumepHo 5°C no npumepno 0°C B
TedeHHe NpUMepHO 12 4acoB U mepeMennBaId B YKa3aHHOM JHara3oHe TEMIIepaTyp B TeUEHHE
nepuosa BpeMeHH OT mnpuMepHo 1 no mpumepHo 2 4vacos. lleneBas CKOpPOCTb OXJIaKAEHHS
coctasisiia npuMepHo 5-10°C/yac. TIponykt GpumbTpoBaiu U MPOMBIBAIN alleTOHUTPUIIOM (2,83
Kr £ 5% wmm 3,60 1 £ 5%), npenBapuTENbHO OXJIAXKIASHHBIM 10 TeMIepatypbl oT npumepro 0°C
no npumepHo 5°C. 3aTeM NPOAYKT CyLIMIN B BAaKyyMe IIPU TeMIlepaType, MeHbIIEH WM paBHOM
npumepHo 45°C (wampumep, ot 0 no 45°C), 1o morepb NpU CYILIKE, MEHBIIUX WU PAaBHBIX
npumepHo 1 wmacc.%/macc.%. IlpopykT cymmau mnox MOTOKOM as3ora. I[IpoaykT MOKHO
IIPOCEUBaTh BO BpeMs WK Ioclie cylku. Beixon coeaunenus 7a coctasnsn npuMepHo 90%.

Yacms 2: onmumusayus aiKuIupoSanus amuua 6 noaodcenuu 6' npu nomowu
2an02eHIMAHONA

[00344] Bbutn ucnbpITaHbl HECKOJBKO YCJIOBUI alKMUJIMPOBAHUS aMUHA B IMOJIOXKEHUU 6
no BbIOOpa aszeorpomHoii meperonkun AIIH ¢ mocnenyromum no0aBieHHEM aneTroHa, 2-
fionaTaHona u bukapboHara Hatpust 1 npumenenneM DABCO auist raimenus: peakiuu.

[00345] IlepBoHavyabHO OBUTH UCCIIEAOBAHBI ABA MOAXONA TSI AJKIJIMPOBAHUS aMHHA B

MOJIOKEHUU 6’ TpU MOMOLIM TrajoreHsTaHosna. B mepBoMm moaxoie amMMH B MOJIOKEHUU 6
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AKTUBHUPOBAIIN C MPUMEHEHUEM O-HUTpobdeH3omcynbponumxmopuaa (Ho3mwi-Cl) ¢ momyueHuem
COOTBETCTBYIOIlEHl HO3MUJATHOW TIpynmbl Ha amuHe B nonoxeHun 6°. Ilocnepyromiee
ANKWJIMPOBaHUE HO3WJIATAa C NpPUMEHeHHeM 2-fon- mnu 2-OpoMdTaHona, ¢ TUAPOKCHIIBHON
samuroiit TBDMS nnu 6e3 Hee, He SBISIIOCH ONTUMAIBHBIM U HE3HAUUTENBHO YJIYYINAIOCh 32
cueT u3MeHeHus pacreopurens (Hanpumep, TT'®, AIIH unu IM®PA), ocHoBaHus (Hampumep,
DIPEA wmn K,COs) u temneparypsl (Hampumep, OT TeMIIEpaTypbl OKPY’)KaroIued Cpeabl 10
npumepHo 80°C). Bropoli moaxon, npsiMoe alKUIMPOBaHWE aMHUHA B IOJIOKEHHH 6 C
npuMeHeHueM 2-OpomdTaHoja B npucyTctBuu Nal u Na,CO; npu Temmneparype OKpy Karoliei
cpenbl, BO3MOXKHO obecrieuynBaer 0oJjiee MOJHOEe MpeBpalleHne U 0oJiee YUCThI HEOYHIIEHHBIH
NPOAYKT. YCJIOBUS B BUAE 2-OpOMATaHONA, HOMUAA HATPUS U KapOOHATa HATpUsl ObLIH BHIOPAHBI
IUIs TalbHENIIeH OLIEHKU 1 pa3paboTKH.

[00346] Bbputo oOHapyke€HO, 4YTO OT MNPUMEPHO 2 A0 MNPUMEPHO 3 MOJSPHBIX
SKBHUBAJICHTOB 2-OpOMATAHONIA YJIYYLIAIOT YCJIOBUS PEAKLHH, MPH 3TOM HEMHOIO MEHbINe
IUAKAIAPOBAHHOTO TMOOOYHOrO MPOAYKTa 00pa3yercss MpH NPUMEPHO 2 HKBUBAJICHTAX.
Jlnana3oH creneHel MpeBpalleHus] COCTaBIsAN npumepHo 51-68%, mpu 3TOM 17 JOCTUXKEHUS
CTerneHu mnpespatieHus: >65% Ttpebosanock npuMmepHo 1-2 skBuBaneHta Nal. Tem He MmeHee,
OpoM>ITaHON M WOMUA HATPHSI MACHTU(PUIMPOBAIH, KAK BO3MOKHBIE CYIIECTBEHHBIE HCTOYHHUKH
BOZABI JUIsl PEAKLIMOHHOW CMecH. BOoaa B peakLMOHHOW CMECH He SIBJISAIACh ONTHUMAJIBHON AJIs
pe3yJbTaTa U, BO3MOXKHO KOppenrpoBasia ¢ 0ojiee BBICOKUM COIEPIKaHNEM AHATKUINPOBAHHOTO
nobouHoro npoaykra. CoeqnHeHHe 6a Takke MOTEHIUAIBHO BHOCHT 3HAYUTEIbHOE KOJIUYECTBO
BOAbl B NAPTHUIO, HO €€ MOXHO YJalATh IYTE€M a3€0TPOINHOI MEPEroHKH € MNPUMEHEHHEM
aueroHuTpuna. Jlpyrue a3eoTpONHbIE pPACTBOPUTENU SIBJSUINCH IMOTEHLUAJIBHO MEHee
3¢ (QeKTUBHBIMU, TaKHe€ KaK 3TAHOJ], WM BbI3BIBAIM IIOCIEAYIOINEE OCAKACHUE IPOAYKTa
(u3onpomanon).  ALETOH WACHTHQULMPOBAIM, KAaK  BO3MOXHBIA  NPEANOYTUTEIbHBINA
pacTtBopuTenb Ans peakuuu ankuiaupoBaHusi. Ha ocnHoBe nmanHbix JKX/MC mnpennosaranu
NPOMEKYTOYHOCTh ~ MOTEHIHAJIbHBIX  ALlETOHUMHHUEBbIX  (ParMeHTOB, KOTOpbIE, HE
OTPaHWYMBASCh TEOpPHEH, MOTYT MpenoTBpamaTh HW30BITOYHOE aJKuianpoBanue. He
OrpaHUYMBASCh TEOPHEH, BO3MOXHO, YTO BOAA B MAPTHH HMHIHOMpOBajia OOpa3OBaHHE HIIH
AecTaOMIN3aIMI0 YKA3aHHOTO TMPENNOIOXKUTEIBPHOIO UMHHA, YTO IMO3BOJISUIO OOPa3OBBIBATHCS
IUAKWINPOBAHHOMY TOOOYHOMY mnpoaykty. He orpaHuumBasice Teopuel, poib kapOoHaTa
HaTpusi B KadyeCcTBE OCYILIAIOLIEr0o areHTa MOXKET SIBJISITbCA 3HAUUTEJIbHOW, IMOCKOJBKY OH
obecrieunBaeT Oojiee BBICOKHE BBIXOABI MO CPABHEHUIO C KapOOHATOM JIMTHs, KapOOHATOM
Kaiaus, kapOoHaToM ce3usi, KapOOHATOM HaTpusi, Cyiabdarom Harpus, ¢ochaToM HATPHUA H
DIPEA. Temnepatypa peakuuu coctasisia npuMmepHo 35°C no cpaBHeHuro ¢ npumepHo -10°C,
npumepHo 0°C u mpumepno 23°C, uro obecneunBano HauOoJee BBICOKYIO OTHOCHUTENBHYIO
CTEeNeHb MpPEBpALIeHMs] C HAUMEHbLINM OTHOCHUTEJIbHBIM KOJUYECTBOM IHAIKUIUPOBAHHOTO
noboyHoro npoxaykra. bomee Bbicokne TemmepaTypsl peakiuuu (Hampumep, npumepHo 50°C)
MOTYT TpPHUBOANTH K OOpa30BaHUIO OOJBIIEr0 KOJWYECTBA AHAIKMJIMNPOBAHHOIO MOOOYHOTO
MPOAYKTA.

[00347] Tem He MeHee, TOCKOJIbKY OpOMATAHOJ U HOIU HATPUS SIBJSUIUCH BO3MOKHBIMHU
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OCHOBHBIMH HCTOYHHKAMHU BOABI U PEAKLHOHHOW CMECH, YTO NMPHBOAMIO K OOpa3OBAHHIO
no0OYHOrO NPONAYKTA, M HMX NPUMEHSUIM sl TOJNy4YeHHs 2-HoadTaHoja in situ, TaKXKbl
UCTIBITBIBAIM 2-HOASTAHOJ. BpOMAITaHON Takke MPUBOAUI K HAMHOro 0OoJjiee MEIJICHHOMY
MIPOTEKAHUIO PEAKLIMU 110 CPABHEHUIO C 2-HOAdTaHOJIOM. IIpuMenenne npumepHo 1,2 mossspHOro
SKBHBAJIEHTAa 2-MOA3TAHONA B aLlETOHE SIBJISUIOCH AOCTATOUHBIM JUIS MTONy4eHHsI MpUMepHO 86%
BBIXOJIa COeAMHEHHs1 7a 3a mpumepHo 24 yvaca npu npumepHo 35°C ¢ npumepHO TONbKO 2%
coeqnHeHus1 6a u npuMepHo 2,6% nuankunauposaHHol npumecu. IIpumenenue npumepso 1,1
MOJIIPHOTO S3KBUBAJIEHTa 2-HONITaHOJA MPUBOAWIO K MOJNyUYeHUIO npuMepHo 86% BbIxOAa
coefuHeHUs1 7a c mpumepHO 6,9% coeguHeHusi 6a u npumepHo 1,5% AUANKUINPOBAHHOM
IIPUMECH, U NIPUMEHEHUE NMPUMEPHO 1,5 MOJSPHOro SKBUBAJIEHTA 2-HOASTAHOJA MPUBOAUIO K
MoJNIy4eHu0 npuMepHo 87% BbIXOna coeaumHeHusi 7a ¢ npumepHo 1,9% coexuHeHusi 6a u
npuMepHO 2,3% IuaNKWIMPOBaHHOW mpuMecH. bosee miuTenbHOE BpeMsi peakuuu (TIPUMEPHO
41 wmm npumepHO 48 YaCOB) MOXKET BBI3BIBATH CHIDKEHHE KOJIMYECTBA COeAHHEHHsl 7a 0e3
nanpHeiero pacxonosanus coexuHeHusi 6a. NaHCO; ucnbIThiBaiv B Ka4€CTBE OCHOBAHMS JJIsSI
peaKkuuu, U OH MOXKET SIBJISITBCS MPEATNOYTUTENbHBIM 1O cpaBHEeHHUIO C NapyCOs, NaySOy,
TPUMETHJIAMHUHOM, TPUMETUIOPTOPOPMHATOM M reKeMeTuinucmiazasHoM. Na,COs nmpuBogun K
OTHOCUTEJIbHO OoJiee BBICOKOMY KOHEYHOMY 3HaueHH0 pH u Ooree BBICOKMM KOJHUYECTBAM
IUAKAIMPOBAHHOIO MOOOYHOrO MPOAYKTa B KOHIE peakuuu rno cpaBHeHuto ¢ NaHCO; u
Na,SO4, 1 Nap,SO4 npuBOANI K MOSIBIEHUIO HOBOM IpUMECH B BhIneNeHHOM npoaykre. DABCO
MOJKET SIBJIATBCSI TPEANOYTUTENbHBIM areHTOM Uil TalleHus peakuuu IJsi u30bITka 2-
Hon TaHoNa, TMOCKONbKY JpyrHe HCIbITAHHBbIE HEHTPaau3aTOpbl, TAaKUe KaK IUMETUJIAMUH,
TPUMETUJIAMUH, IUSTAHOJAMUH, BOJHBIN pacTBOp ruapokcuna Hatpus, JAbY, nucrenn u MeOH,
JIE€MOHCTPHPOBAIIM YBEJIHUEHHE KOJIMYECTBA IMAJKIJINPOBAHHOIO MOOOYHOrO MpOAYKTa Ha
npumepHo 63-1030% mexxay ypOBHSIMH B nporiecce 0OpabOTKH U B BBIAECICHHOM HMPOIAYKTE, YTO
CBHJIETEJIbCTBYET O TOM, YTO OCTATOYHBIN 2-HOATAHON BO3MOXHO HE OBbLIT yCTPaHEH.

[00348] Bbuto 0OHapy>KEHO, YTO a3€OTPOIHAs CyIIKa COeAMHEHHsi 6a B NPUMEPHO 5
oopemax AIIH Xopomo mnoaxomuT Ajsl peakiud aJKWIMPOBAHUS aMHHA C TPUMEHEHHUEM
alleToHa, 2-WomdTaHoNa W OMKapOOHATa HATPUS C MOCIEAYIOIIUM TaIleHHEeM PEAKIHH IPH
nomomu DABCO. O0bpennHeHHOe YCIOBUE PEaKLUH, BKJIOUAIOLIee MPUMEHEHHE MPUMEPHO 5
oovemoB ameroHa, NaHCO; wu mpumepHo 1,2 MOJSpHOrO SKBUBAJEHTa 2-WOAITAaHONA C
TeMIiepaTtypoil peakiuu ot npumepHo 20 no 40°C, no3sossuo noctuub < 2% coeanHeHus 6a
NPU HHU3KUX YPOBHSX AMAJKIJIMPOBAHHOIO MOOOYHOTO MPOAYKTA. B HEKOTOpBIX BapuaHTax
peanm3anuyu 00BETUHEHHOE YCIOBHE PEAKLIMH, BKIIIOYAOIee MPUMEHEHHE TPUMEPHO 5 00beMOB
aneroHa, NaHCOs; u npumepHo 1,2 MonsipHOro 5KBUBaJeHTa 2-HOA3TaHONA C TeMIepaTypoil
peakuuu npuMmepHo 35°C, mosBossuio goctudb < 2% coeqMHeHHsl 6a NpPU HU3ZKUX YPOBHSX
IUAKAIMPOBAHHOIO MoOo4YHOro mponykra. Kpome toro, Opuio oOHApy»KeHO, YTO Ka4deCTBO
cOelMHEeHHs1 7a, TIOJy4YeHHOTO C MPUMEHEHUEM YTIPOLIEHHOH 00pabOTKH MPU MOMOIIU COJIEBOTO
pacTBopa U 0€3 KHCIOTHBIX M LIEJOYHBIX HKCTPAKLUN, MOKET OBITh JIy4llle MO CPAaBHEHUIO C
Oonee nnurenbHON 0OpabOTKON C MPUMEHEHHEM KUCIOTHBIX M IIEJOYHBIX SKcTpakiui. Kpome

TOrO, 3aM€Ha MPOMBIBKM BOJOI Ha MPOMBIBKY COJIEBBIM pPAacCTBOPOM KOppeaupoBajia C
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YBEJIIMYEHHEM MOJIIPHOTO BBIXOZA HAa MPUMEPHO 15 MPOLEHTHBIX MyHKTOB O€3 IMOTepH KauecTBa
NIPOAYKTA.

Yacme 3: onmumusayus ycioeuii KpUCmaniuzayuu COeOuHeHun 7a

[00349] bBpun wucHbITAaHBl HECKOJBKO MPOLENYp KpHUCTALIM3ALUM A0 BBIOOpa
KPHUCTAJUTHU3ALHMHA HEOYHILEHHOTO coequHeHusl 7a 13 nmpumepHO 8 oObemoB 10 06.%/06.% cmecu
IPAc/ALTH ¢ npumepno 0,75-2 macc.%/macc.% BOmbl ¢ BHECEHHEM 3aTpaBKu (CM. TaOIUIIbI 7-
11). Kpome Toro, miutenbHOe BpeMst BBIACPKHBAHUS MPU 3aTPABOYHOH Temmepatype (>2 4acoB
npu Temmeparype oT mpumepHo 60°C o mpumepno 65°C) u memaeHHOe OXJakaeHHe (OT
npumepHo 60°C no mpumepno 0°C npu npumepHo 5-10°C/49ac) MOTYT SBISTHCS HAWITYYIIHMHA
ISl TIONy4YeHUs] TOABIKHON CyCHeH3UH. YKa3aHHas Npolenypa MO3BOJSET IO CYLIECTBY
yIaJIsITh HEMPOpearnpoBaBliee coeuHeHue 6a, neHTa-Boc nmpumecs (mpumepHo 63% ynanenue
CYMMAapHO) U JAHAJKWIMPOBAHHBIN MOOOYHBIA MpOAYKT (mpumepHO 36% ynajeHue) U MOXKET
o0ecrieynBaTh MOJYYEHHUE JIETKO (UIBTPYEMOrO U TPOMBIBAEMOTO TBEPAOrO MPOAYKTA.
O0e3BO’KEHHBIE CBOWMCTBA KPUCTAJUTMYECKOTO coenuHeHust 7a u3 cmecu IPAc/AILIH moryt
yIy4IlaTh yAAJeHWE MpHMeceii B MATOYHBIX PACTBOPAX, IOCKOJIbKY MPOAYKT oOpasyer
UToJIbYaThle WJIM CTep:kHeoOpasHble Kpuctamibl. Hamporus, skcnepumentsl ¢ [PAc u n-
reNTaHOM IPUBOIMIIM K TONTYyUYEHHIO aMOP(HOro Marepuaia, KOTOPbIi MEIUIEHHO (PHIBTPOBAJICS
1 00€3BOKUBAJICS, OCTABJISsIsI IPUMECH B IIPOIYKTE.

Tabauua 7: paHHHe NONBITKH KPUCTAJNIN3ALMY coeJuHeHHs 7a (0e3 3aTpaBKH)

Macmab Cucrema 06. | Temn. | Bpewms no % % YucToTsl
(r) pacTBopuTeneit °C Hauaia/ | Buimenenust | coemvnenus 7a°
o0ree (coennneHus 6a)
1 AIIH 2° KT 0,44/l 4 83 91 (88)
1 AIIH 5° KT 0,54/2 4 80 93 (88)
0,5 AIIH 10°* KT 1 49/18 4 77 94 (88)
5 ALTH 10° | KT | 1.54/224 76 92,5 (87)
1 ALTH 10° | KT |0,54/174 87 98 (92)
1 AllH 10* KT 1 4/18 4 64 91 (76)
1 AITH 20 KT 249/17 4 68 95 (87)

(a) I'ycras, HemepememmnBaemasi cycrieH3us. Jl0OaBIsTi JAOMOJHUTENBHOE KOJUYECTBO
pactBopuresi (00bIMHO S 00beMOB) [T 0OeceueHUs] BO3MOKHOCTH (PHIIBTPOBAHUSI.
Tabmuua 8:  kpucraiuizaumsi € OPUMEHEHHEM  Pas3iIMYHbIX  KOMOMHAUWH

PacTBOPUTENL/AHTUPACTBOPUTEID
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% YucToTbl
Bpewms no | Buecenue
Macca PactBopu 06. | Temn Brigenen | coenunenus 7a
Hauana/ | 3aTpaBKU
(r) TeJb(1) (M) | .°C ue (%) (coennHEeHMS
oOmiee na/Her
6a)
2 4/4 9/
1 AITH 20 KT na’ 68 96 (87)
154
5:95
1 20 60 48 u CYCIIeH3Us 78 91 (87)
HIIC/H,O*
10:1
1 11 KT 2/72 na 64 --—-(87)
AITH/TPAC
ot 60
1:1
1 . 20° hi(o) 184 HET 67 95 (87)
AllH/renran
KT
58 ALTH 20 | KT 6.5/72 na/ver” 67 96+ (85)
HET
3:1
1 10 KT | ----- na TBEPABIX | ----
AITH/H,0
BEIIECTB
1:1
1 10 |KT >24/72 4 | na 71% 95 (87)
AITH/DIPE
1:1
1 10 KT 18 u HET 54% 96 (87)
AILTH/MTBD
10:4
1 14 KT 1,54/24 a | Her 69 96 (87)
AITH/TPAc
3:1
1 12 KT 2 4/24 4 HET 62 ----(87)
AITH/MTBED®

(a) Cycnensusi. (b) Aueronutpun u rentaH He cmemmBarorcss npu RT. (c) I'ycras,
HerepemeniBaemas cycrensus. Jlo0aBisii  JOMOJHUTENbHOE KOJMYECTBO PACTBOPUTENS
(o0br4HO 5 00BEMOB) Mt oOecnieueHust BO3MOKHOCTH (rbTpoBanus. (d) JJoOasmsmu TBeproe
coequHEHHE 7a, HO OHO HE BBICTYNajo B KadecTBe 3aTpaBku. (e) Kpucrammmzauuio ¢
00pa3oBaHUEeM KPHUCTAJIOB MPOBOOMIIM B TeYeHHE 4 4, a 3aTeM MPOAYKT HArpeBaju MOYTH A0
TEeMIepaTypbl OOpaTHOW KOHIEHCALMM JUIi PAacTBOPEHHUs] TBEPABIX BeLIECTB. PacTBop
oxnaxnamu no KT um mepememuBanu 15 1 mepen cOopoMm TBepAblx BemecTs. B ciyuae
MEIUIEHHOTO ~ OXJIAKIEHHsI MpoLecca KPUCTAJUTM3ALMK  TOJYy4aeMblii  MPOAYKT — HMMel
TOHKOHUTOJIbYATYIO0 MOP(OJIOTHIO.

Table 9:

pacreopureneit ALIH/IPAc B Gonbiiem maciirade

KPUCTAIIN3aLUsl C 3aTPaBKOW C TIPUMEHEHUEM pa3JNYHbIX CHUCTEM
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%
Buecenue
YUCTOTBI
Cucrema Bpemss no | 3atpaBku | Beigen
Macmrad Tewmr. COeIMHEH
pacTBo 006. Havasa/ na/Her eHue
(r) (°O) usi Ta
pureneit obiree % (%)
(coenuneH
3arpy3Ku
usi 6a)
3:1
53 11 KT 449/72 4 na 65 >96 (85)
AITH/TPAc
3:1
1 20 40 1 9/24 4 na 61 >96 (86)
AITH/IPAc
3:1
10,75 7,5(5) | 55 2 4/24 4y na 75+ >94 (85)
AITH/TPAc
3:1
100 8(10) |55 3u na 47 95,8 (84)
AITH/IPAc
OpPMHPOB
2 AITH 25 or 0 24 -
q aHue -—--
no KT
3aTpaBKU
3:1
52 10 40-0 1/26 4% 71,5 95 (84)
ALTH/IPAc
52 100% AIIH | 10 40-0 1,5/26 4% 75 95,8 (85)
1 JAXM 10 KT-0 24/72 HET 50 93 (87)
-—-- AITH -—-- 65-KT |3 n HET H/11 90
¢dbopmupos
2 AITH 10-25 | 65-KT | 3 4/96 aHue -—--
3aTpaBKU
9:1
52,7 10 40-0 2/26 4% 73,2 95,9 (84,6)
ALTH/IPAc
¢dbopmupos
1 AITH 25 KT 31 aHue -—--
3aTpaBKU
13,2 AITH 10 40-0 2/24 ~4% 76,8 95,5 (84,6)
¢dopmupos
1,25 AITH 10-25 | 65-30 3/24 aHue -—--

3aTpaBKU
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¢dbopmupos
1,25 AllH 25 KT CyCIIE€H3Usl | aHue - ----

3aTpaBKU

(a) TBepnast macca B 1 11 peakTope.
Tabnmuua 10: xpucTamau3aims ¢ 3aTPaBKOW C COAEPIKaHHUEM BOIbI, JOBEIECHHBIM M0
yposHns 0,5-1%

%
YuCcToThI
OTtHolueHne Bpemss no 3arpyska
Macitab Tewmm. Brigenen coenuHeH
AITH/IPAc  O6. Hayvasa/ 3aTpaBKU
(r) °C ue (%) usi Ta
00./00. oOiiee (%)
(coenuneH
usi 6a)
97.5
8,2 9:1° 8 55-0  0,5/26 2% 943
(94.8)
93,1
63 9:1* 8 55-0  0,5/26 1,6% 81,1
(84.3)
q 93,9
51 9:1° 9 55-0  0,5/26 2% 82,3
(85.1)
b 0e3
5 9:1 8 50-0 0,5 79 94 (87,2)
3aTpaBKU
d 97.1
48 9:1° 9 70-0° 0,25 1%° 94,3
(95.4)
93,2
57 9:1° 9 65-0 0,5 2%° 82,5
(83,6)
; 93,4
56 9:1° 9 65-0 1 2% 81,8
(83.7)
95,1
52 9:1° 9 65-0  1/26 5% 85,8
(88,6)

(a) Conepsxanue Boabl noBoamu 10 ypoBHs 0,5%. (b) ConeprkaHue BOABI JOBOIWIH 10O
ypoBHs 1%. (c) Conepsxanue BoabI JOBOAMIN 10 ypoBHs 2,7%. (d) Tpu TemmepaTypHBIX LUK
65-40, 70-40, 70-0, oOpa3oBaBiIuecss KPUCTAUIbI SIBJSUIHCH ‘CTepikHeoOpasHbIMU . (€)
ITpumensimu cyxyro 3atpaBky. (f) BHocwnn 3atpaBky coeamHeHHus1 7a B BHJIE “CTep)KHEH , a HE
UTOJIOK.

Tabmuma 11: mpomecc mnpeBpamieHusi COeNWHEHUsT 6a B COEAMHEHHE 7a TyTeM

Kpuctamusauuu ¢ npumenenueM ALIH-IPAc



102

% Uwucrorsl

Bpemsa no Baecenue COEIMHEHUs

Macmtadb  OTHOLIEH Temm. Brinenen
Oo. Hauana/ 3aTpaBKU Ta

(r) ue, 00./00. °C ue (%)

oOiee na/Her (coenuHEeHUS

6a)
5 ~2:1 ~15 KT 1,54/16 4  Her 64 92,3 (83)
6 10:4 14 KT ~4 y/44 4  Her 49 94 (82)
pazJvyuH
4 9:1 8 40-0 64/984 na 94 (81)
o€
6.6 9:1* 8 40-0  2,54/20u  2x2% 48,5 94,8 (72)
8,2 9:1* 8 40-KT 0,54/22u4 3% 63 93,6 (67)
b 0,25 u/24

12 9:1 ~9 50-0 2% 75 95,2 (81)

q
30 9:1° ~9 550 059264 2% 65 94,0 (81)
36 9:1° 9 55-0  0,5u/26u 2% 71 94,2 (81,5)
10 9:1° 9 60-5 1 4/26 4 2% 58 95,7 (88.,0)
41,6 9:1° ~9 ~62-2 <0,520u 2% 82 94,5 (97.5)
30,0 9:1 ~9 ~62-2 <0,520u 2% 78 96,0 (98.3)
44,2 9:1¢ ~9 ~62-2 <0,522u9 2% 85 95,4 (98.4)

(a) Conmepxxanne Boabl posoawiu a0 yposHs npumepHo 0,3%. (b) ComepxaHue BOAbI
noBogwik 10 ypoBHst npumepHo 0,5%. (¢) Huskoe u3BiedeHue, BEpOATHO B pe3yJbTaTe
HENpaBWIBHOTO peryaupoBanust conepxanust Boabl. (d) CopepskaHue BOABI JOBOAWIM OO
ypoBHs 3,5%. B ykasaHHOM ciy4ae NPUMEHSJIM TPOMBIBKY COJIEBBIM PAacTBOPOM BMECTO
00paboTKU KHCJIOTONH/OCHOBAHHEM JJIsl CHYDKEHHSI TTOTePh MPOAYKTA U yNAJICeHUs] peareHToB. B
APYTUX CJIy4YasX, YKa3aHHbIX B TaOJUIE, MPUMEHSUIM TOJBKO MPOLENypy MPOMBIBKH BOAOH
BMeCTO 00pabOTKH KHCIIOTOH/OCHOBAHUEM.

[00350] Conep:kaHue BOABI MOKET SIBISTHCS BaXKHBIM Ui KOHTPOJSL YCTONYHMBOCTH
kpuctam3anuy. Habmonann n3MeHYNBYO MeTacTaOMIIbHYIO 30HY MpH 10OABJICHUH MPUMEPHO
0-2% Bonbl. “be3BomHbIl” 3KCnepuMeHT ¢ nobasneHneM npuMmepHo 0% Boabl (comepikaHue
Bonbl mpumepHoO 0,2-0,3%) mpuBOAMI K ITUPOKOH MeTacTaOWJIbHOW 30HE C TeMIIepaTypoil
npo3payHocTyd npuMepHo 55-60°C  u  TemmepaType IOMYTHEHHs HIDKE TeMIEpaTyphbl
okpyxkaromed cpensl (mpumepHo 8-15°C). Ilpm npobasnernmu mnpumepHo 0,5-2% Boabl
MeTacTaOMIIbHAS 30HA 3HAYUTEIBHO CyXKaJlach Npu Oosiee BBICOKOH TeMIeparype mpo3pavyHOCTH.
Habmronenne mnokaszano, 4YTO OIpeneNeHHOe COIAepXKaHWe BOABI B CMeCH (TepBOHAYAIBHO
npumepHo 0,5-1%) MOXeT nenaTh KpUCTAIIM3ALMI0 0ojiee BOCIIPOM3BOAMMON M yCTOMYUBOM.
Omnpenenenue Boael o meroay Kapna @uinepa nocnie 3aMeHbl paCTBOPUTENS IIPU a3€0TPOIHOM

cywke ¢ IPAc Ha AIIH B mpouecce nmpespallieHUs] coeAMHEeHHsI 6a B coeMHEHHe 7a 10Ka3ao,
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YTO PacTBOp SABJsUICS MoYTH cyxuM (~200 ppm BOIBI), TaKUM OOpa3oM, KPUCTAJUIM3ALIHS,
OCYIIECTBIIsIEMasi IOCIE a3€0TPOMHON CYIIKH, NPOXOAWia B OE3BOJHOM pEXHME C OYEHb
IIUPOKOI MeTacTabMIIbHON 30HOH. TO MOXKET MPUBOJUTH K OY€Hb MEJJIEHHOMY pa30aBIeHHIO U
YBEJIIMYEHNUIO BEPOSTHOCTH CAMONPOM3BOJBHON Hykjeauuu. Kpucrammmzanus ¢ noOaBieHnEM
npumepHo 0,5-2% BOABI MOXKET SIBISTHCS OoJiee BOCIIPOM3BOAMMON C IMOCTOSIHHBIM 3HAYEHUEM
u3BjedeHust (00braHO Gonee mpumepHO 80%) U MOBBIIEHHOH YHCTOTOM.

Yacme 4: xapakmepucmuueckue Oannvie OJisl COCOUHEHUA 7a

[00351] XRPD cnektp coenunenusi 7a npencrasieH Ha @UI. 7 1 U MOJOKEHUS TTUKOB
MO CYINEeCTBY COOTBETCTBYIOT mepeuncieHHbiM B Tabmuie 2. TI'A npodunbs coexuHeHus 7a
npenctasien Ha OUI. 8. JICK npoduib coennnenus 7a npencrasied Ha UL 9.

IIpumep 4: cunTe3 Cyab(paTa NJIA30MULUHA

NHBoc ? NH, o Q
HO/\/ NBoc HO ™ 07 0. _A~_0O “NH
U - ot
BocHN' HN™ “NH

o5 TOK
OMNHBOC OM NH,
OH OH
7a — 8a _
/\/Nﬂ
HO NH
- .
*xH,S0, Hz
NH
OM 2

OH
Cymp(aT miazoMuIuHa

Yacme 1: cunmes coeounenusn 8a

NHBoc ? NH, o Q
1 L, e i L o
Ho >N NBoc TOK/IXM |HO™ > o OUO “NH

BocHNU o5 TOK H,N' “NH
o)\>/\/NHBoc o )\/\/NHz
OH OH
7a - 8a N

[00352] Coenunenue 7a (1,0 kr = 1%, 1,00 Mob) 3arpyskaji B peakTop. 3arpyskaju
nuxjopmeTrad (5,0 1 = 5%) u cmech oxnaxnaiau no npumepHo 0-5°C. TpudTopykCycHYO
kucnory (T®K, 3,0 m £ 5%, 39,5 Monp) 3arpyskaiu B CMEChb CO CKOPOCTBIO, MO3BOJISIOIIEH
NOJJIepKUBaTh TeMIepaTypy Ha ypoBHe npumepHo 0-5°C. 3areM cmech HarpeBalud 10
npumepHo 20-25°C u nepeMennBany B Te€4eHHE IPUMEPHO 1-2 4yacoB. 3aTeM CMeCh MepPeroHsIN
B BaKyyMe, MOAJAep)KHBas TeMIepaTypy Kokyxa peakrtopa oT npumepHo 20 no 40°C, c
MOJTyuYeHHueM KOHEeYHOro obobema 3 11 + 5%. B HeKOoTOphIX BapuUaHTAaxX peaju3allid 3aTeM CMeCh
NEePeroHsI B BaKyyMe, MOIIEP)KHUBas TeMIepaTypy Koxkyxa peakropa mpumepHo 30°C, c
NoJTyueHueM KOoHeuHoro oobema 3 11 + 5%. 3arem cmech oxnaxkpanu ao npumepHo 20-25°C, a

3aTeM MepEeMEeLIUBAId B T€YeHHE NMPUMEpHO 1-4 yacos nepes OxyaxkaeHueM A0 npumepHo O-
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10°C. 3aTem mosnyueHHBIH PacTBOP 3arpy»kajy B PeakTop, conepskamuil Boay (mpumepHo 2,5 o,
NpeABAPUTENBHO OXJIAKACHHOH 10 npuMepHo 0-5°C), mogaep:kusas Temreparypy npumepHo O-
10°C.

[00353] B peakrop 3arpyxkanu wm3onpomuianerat (IPAc, 3,0 1 + 5%) u cmech
nepeMelmnBaiu B TedeHue npumepHo 20-30 MUHYT, a 3aTeM NepeMeLINBaHuEe MpeKpallaiu U
CIIOM OCTaBJISUIM pas3nenateest. HuwkHuit Bomsblid cinoit (BomHast ¢asa 1) orOpaceiBany,
opraHu4eckyro ¢asy IBa pas3a skcrparmpoBanu Bomod (mpumepno 0,5 n1 + 5%) m cmech
nepeMelIMBaIM B T€YEHHE MEepUOAa BPEMEHU OT mpumepHo 15 muHyT no 12 yacos, a 3atem
nepeMenInBaHie MpeKpalall U CJIOM OCTaBISUIM pa3fenaTbcs. B HEKOTOphIX BapuaHTax
peanu3anuy HIDKHUN BOAHBIN cioii (BomHas ¢asza 1) orOpachiBaiu, opraHu4eckyro ¢asy asa
paza skctparupoBaiu Bomou (mpumepHo 0,5 1 + 5%) u cMech HepeMelHBad B TEYEHHE
npuMepHO 30 MHHYT, a 3aTeM IepeMelluBaHue MpPeKpallajyd U CJIOU OCTAaBJISUIN Pa3leNsIThCsL.
Bce HmkHue Bognble cnou (Bomuble (assl 2 u 3) cobupanu u 0ObeAMHSIIN ¢ BOOHOU (as3oi 1.
3arem oObennHEHHbIe BOnIHBbIC (asbl TpH pasa npombBain IPAc nns ynanenuss TOK nmyrem
sarpy3ku IPAc (3,0 1 = 5%) u nepememuBanu B TeueHne npumepHo 20-30 MHUHYT, a 3aTeM
nepeMelInBaHie MPeKpallald | CJIOH OCTABISIN pa3aensThesi. Cloil HIbKHEH BOIHOU (hasbl
orOpaceBaim u m3mepsii pH s mopreepsknenus pH > 2,0. Ecniu pH<2,0, mpomsiBky [PAc

nosTopsun A0 nonydeHus: pH Oonee, vem npumepHo 2,0.
Yacms 2: cunmes cyibhama niiazomuyuna

OH 1. Heltrpamszarus

0 ol
NH, 0~ 2. IEC NH, 0
Hﬂ OH , 3. V qanerme NHs H ﬁ OH '
HO > o OUC ’I\llH 4. HaSO4 HO ™ o OUO "l\[lH
OH OH
N “/NH 5. Yromb oxH,SO, HN “'NH

oSTOK HN
6. Komnienrpupopanue
NH
OM 27 Cymika pacibUIeHHeM

8a Cynbdar mia30MUIuHA

[00354] 3arem Bomnyro (ha3y u3 yactu | pazOaBisIM BOIOHM C MOJyYEHHEM KOHEYHOTO
oorema 9,0 1 + 5% wu oOpabaThiBaM BOAHBIM PACTBOPOM amMMHaka (MOJYYEHHBIM MyTEM
pazbaBnenus mpumepHo 25% ammuaka (4 kr = 5%) B Boge (96 kr + 5%)) no monyuyenus pH ot
npumMepHo 5,8 1o npumepHo 6,2. H3Mmepsnu 31€KTPONPOBOAHOCTb IJIsl MOATBEPKACHUS
3JIEKTPONIPOBOIHOCTH, HE MEHbIIEH i paBHOH npumepHo 20 MCwm/cm (Hanmpumep, ot 0 1o 20
MCwm/cm). Ecnmu snextponpoBogHocTh mpeBbimana 20 MCm/cM, TOOABISITA TOMOJHUTENBHOE
KOJIM4YECTBO BOABI JJIs1 MOJYUYEHHUsI 3JIEKTPOIPOBOJHOCTH, MEHbIIEH WM PaBHOU mpumepHO 20
MCwm/cm (Hanpumep, ot 0 o 20 MCwm/cm).

[00355] PactBop neoummenHoit TPK coam coenmHeHuss 8a ounmanu mnyTeMm
MOHOOOMEHHOW Xpomartorpaduu, 3arpykasi pacTBOpP B HOHOOOMEHHYIO KOJIOHKY, COIEpPIKAILYIO
cmony Amberlite CG-50 (tunm 1) (2,17 kr), mpeaBapuUTENbHO MPEBPAILEHHYI0 B aMMHUAYHYIO
dbopmy. Conep:kuMoe KOJIOHKHU 3 moupoBaiu Bogol (1 oObeM KoJoHKH + 5%) 1uist 3JIFOMpOBaHUS
TpudTopareraTa aMMOHUS, a 3aTEM BJIIOMPOBAIHM BOJHBIM PACTBOPOM aMMHaka (IIOJy4YEeHHBIM

nyteM pasbaBneHuss npuMmepHo 25% ammmaka (2,0 xr £ 5%) B Bome (96,0 xr = 5%)).
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Xpomarorpaduro koHTponuposaiu no Y @-nornomenuto. Opakunnu cOOUpaTu U aHATU3UPOBAITU
nyreM CBOXX, obvenunsis ¢ppaxiuu ¢ 6osee, yem npumepHo 95% (1o miomani) coeauHeHus
8a B Bue cBo0oaHOro ocHoBanus (coenunenus 6e3 TOK comnnm).

[00356] OOwenuneHHBIe Xpomarorpaduueckue ¢GpakUuy MPONYCKATH uepe3 (UIbTP
(mopuctocTb<5 MukpoH) u QuubTp npomsiBanu Bogod (1 1 + 5%). IlomyueHHslit pacTBOp
KOHLIEHTPUPOBAJIM MyTeM HaHouibTpoBaHusi dvepe3 MemOpany Dow Filmtec XLE ¢
NOJIyYeHHeM KOHeuHOro odwvema 16 i + 5%, mognep:kuBasi TEeMIEpaTypy Ha ypOBHE MPUMEPHO
0-10°C. 3arem aMMuak yaisiid nyreM auadpuibTpoBaHus dyepe3 memOpany Dow Filmtec XLE.

[00357] PactBop coeauHenusi 8a B BHIe CBOOOAHOIr0O OCHOBAHHUSI OXJIAXKIAIH 0
npumepHo 0-5°C u oOpabaThiBail BOIHBIM PACTBOPOM CEPHOI KUCIOTHI (TIOJTyYEHHBIM MyTEM
pactBopenust yncroi cepHoit kuciotel (0,51 xr £ 5%) B DI Bome (0,72 n + 5%)) no pH
npumMepHo 6,0-6,5. TlonxyueHHBIH pacTBOp CyJibdaTa IUIA30MHULIMHA TPOMYCKAIH Yepe3 GuiIbTp ¢
akTHBUPOBaHHBIM yriieM (R55SP) u ¢punbTp nmpombiBaiu BOIOM.

[00358] PacTBOp KOHIEHTPUPOBAIU MyTeM HAHOPUJIBTPOBAHUS C MPUMEHEHUEM
memOpanbl Dow Filmtec XLE, a 3arem ¢unprpoBanu yepe3 0,22-MUKpOHHBIH QuibTp. 3atem
NOJIYYEeHHBIH PACTBOP MOAABAIN B PACTIBUINTENbHYIO CYIIWIKY, MOANEPKUBAsI TEMIEpaTypy Ha
BBIXOJIE M3 PACHBUIMTEIBHON cymmiky npuMepHo 60-100°C, nist cbopa cynbdara rmiazoMunuHa
B BU/Ie aMOP(HOTO TBEPIOTO BELIECTBA.

IIpumep S: npumep cnocoda mnoJgyvyenuss 4-HuTpodeH3mwI-(((2S,3R)-3-((mpem-
OyTrokcukapoonua)amuHo)-2-(((1R,2S5,35,4R,65)-6-((mpem-6yToxkcukapdoHua)amuHo)-4-
((S)-4-((mpem-0yToxkcukapOoHUI)aMUHO)-2-ruapokcudyranamuno)-3-(((2R,3R,4R,5R)-3,5-
AUTHAPOKCH-S-MeTHI-4-(MeTHIaMHIHO)TeTparuapo-2H-nupan-2-uia)oken)-2-
THAPOKCHIHUKJIOTeKCH)oKcen)-3,4-aurnapo-2H-nupan-6-nia)merna)kapéamara  ¢gopmy.ibl

(4a) u3 cu3oMHLHMHA.

NH, o o NH, o o

o e T e T

2 07 Y0 _~_O “NH PNZ~ 07 0 _A~_O ‘NH|—————~
et ot
HoN" “'NH, HoN" “NH,

CH30MHLMH B BHIE CBOOOJIHOTO OCHOBAHHS 2b

NHBoc z
L o S
PNZ~ 07 Y0 _~_O “NH

NHBoc o ?H
H
PNZ’N\/Q:O > OQ:‘H U on |
L BocHN" “NH
w NHBoc
BocHN NH,

3a 4a

o
OH

Ipumep Sa

[00359] B creknsHHBI peakTop € KOXKYXOM, CHA0)KEHHBIH MEIIANKOH C BEPXHHUM
NPUBOZIOM, 3arpy’kaji CH3OMHLMH B Buae cBoOomgHoro ocHoBanus (300,0 r, 0,670 momb,
KF=5,65), a 3atem wmetanon (1500 mum) u auxnopmeran (1500 mu). Ilocne pactBopeHus

TemIepaTypy peakuuu CTaOUIN3UpPOBAITN Ha YPOBHE 15°C. PacTtBOp n-
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HUTpobeH3mIbeH3orpuasonkapbamara (207 r, 0,694 monb, 1,04 5kB.) B nuxmopmerane (4200
MII) TOOABJISIM B PEAKTOP B TEUEHHE TPEX 4YacOB, MOIAEPIKUBAs TEMIIEPATypy peakiuu Ha
yposHe npumepHo 15°C. JloGaBneHue 3apepiuaiyn NpoMbIBKoN auxiopmeraHoM (300 mur). Yepes
30 MUHYT U3 PEAKIIMOHHOW CMeCH OTOMpasid Mpoly M ONMpPEeIessuii 3aBeplIeHNe PeaKIui MyTeM
BOXX anamumza (morpebneHne cu3oMuiHA). HeEOUMINEHHYI0 pEakLMOHHYK CMech
KOHLIEHTPUPOBAJIM B BaKyyMe€ C TOJIyYeHHEM KOHe4HOro oobema 1500 mu. B peakuuoHHyHO
cMech 3arpy:kainu metanon (4500 Mi1) ¥ HPOBOAMIIM BTOPYK) KOHLIEHTPAIMIO B BaKyyMe IO
ueneBoro oovema 4500 mi.

[00360] B peakumoHHyr0 cMmech 3arpykanu wmeranon (900 mu) u Temmeparypy
crabmmmsupoBanmu Ha ypoHe 27,5°C. IlocienoBarenbHO 3arpy:kaid TpHATHIAMHH (442 wu,
3,189 wmonb, 4,76 5kB.) u guruapar auerata nuHka (487 r, 2,219 monb, 3,31 3kB.) U cMech
nepememBand B TedeHue 1 4. IlpenBapuTenpbHO TMONYyYEeHHBI pacTBOp OU-Mpem-
Oyrunaukapbonara (759 r, 3,478 wmomb, 5,19 skB.) B Mmeranone (600 mu) nobaBnmsim B
peakIMOHHBIN pacTBOp B TeueHne 70 munyT. [lepeHoc 3aBepiuaay mpoOMBIBKOH MeTaHOJIOM (60
mi). [Toce moOaBreHUsT PEaKIMOHHYIO CMeCh MepeMernBany B Tedenue 9,5 4 mpu 27,5°C, a
3aTeM W3 PEaKIMOHHOH CMeCH OTOMpaiu Mpody W ONpenessiif 3aBepIICHHE PEaKIHU IMyTeM
BOXX anamuza (morpebnenue 4-uutpodensun-(((2S,3R)-3-amuno-2-(((1R,2S5,3S,4R,65)-4,6-
nnamuHO-3-(((2R,3R,4R,5R)-3,5-nurunpokcu-5-merun-4-(MerunamMuHo)rerparuapo-2H-nmpan-
2-UIT)OKCH)-2-TUAPOKCHIUKIOTEKCHIT)OKCH )-3 4-nuruapo-2H-nupan-6-nn)mernn)kapdbamara u
MOHO-Boc-3aiuiieHHoro MIPOMEKYTOUHOTO 4-aurpoden3un-(((2S,3R)-3-((mpem-
oyTrokcukapoonmin)amuHo)-2-(((1R,2S,35,4R,65)-4,6-muamuno-3-(((2R,3R 4R ,5R)-3.5-
IUTUAPOKCHU-S5-MeTUI-4-(MeTrnaMuHo yrerparuapo-2H-nupan-2-un)oxen)-2-
TUJIPOKCHLIMKJIOTeKCIIT)OKCH)-3,4-nuruapo-2H-nupan-6-mn)meri)kapbamara). HeounieHHyro
PEAKIMOHHYIO CMECh KOHLIEHTPUPOBAJIM B BaKyyMe C TMOJy4YeHHEeM KOHeYHOro odbvema 3600 mit.
Temnepatypy crabunusupoBanmu Ha ypoBHe OT 20 mo 30°C u peakumoo Tacuid MyTeM
nobasnenust 25% ammuaka (1800 mi) B Tedenue 1,5 4y (OCTOPOKHO: 3K30TEPMHUYECKOE
nobaByieHHe, CKOPOCTh TOOABJICHUS KOHTPOJIUPOBAIN IS MOAEPKAHUS TEMIIEPATyPbl peaKLuu
Ha ypoBHe or 20 mo 30°C). HobGammsu auxjopmeran (3000 mu) u nByx(dasHyro cmechb
nepeMenMBaid B TedeHue 20 MHHYT, TOCJ€ 4ero IepeMellnBaHHUe MpeKpalaid U CJIoU
OCTaBJISUIM pa3AenaTbCsi. HMKHUI OpraHMYecKuil CJIOH C NMPEUMMYyLIECTBEHHBIM COJEP>KAHUEM
npoaykra (OP1) mepeHocuM B TPHEMHHUK, TOTJa KaK BEPXHUH BOIHBIM CIIOW C MajibiM
conepskanuem mnponykta (AQ1) otOpaceiBamm. OP1 Bo3Bpammaid B pPeakTop, B KOTOPBIM
3arpyxxanu Boay (750 mu) u 25% ammuaxka (750 mut). Ciou cMeInBaiy MyTeM MepeMeIInBaHuUs,
a 3areM OCTaBsUIM  Pa3feNsaTbCs, MOCIAE€ Yero HWXHUN OPraHUYeCKM CJIOH C
NPEeUMYLIECTBEHHBIM cozepkanueM nponykra (OP2) mepeHocunu B NPHEMHHUK, TOTAA Kak
BepxHU BonmHBIA cioi (AQ2) ortOpaceBamu. OP2 Bo3Bpamanum B peakTop, B KOTOPBIH
3arpyxkanmu meranos (300 mu) u Bogy (1500 mur). Cron cMmemuBaiy MyTeM MepeMeIlnBaHus, a
3aTeM OCTaBJISUIM PA3fENsIThCs, MOCIE Yer0 HUXKHUN OPTaHUYECKUM CIIOU C MPEUMYLIECTBEHHbIM
conepkanuem mpoaykra (OP3) mepeHocHSM B MPUEMHUK, TOTAAa KaK BEPXHHU BOIHBIA CJIOU

(AQ3) orbpaceiBanu. OP3 Bo3Bpamnanu B peakTop, B KOTOPbIH 3arpyskanu meranoun (300 mi) u
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Bony (1500 mur). Crnom cMmemuBany MyTeM MEPEeMELINBAHMSA, a 3aT€M OCTABJISIM Pa3JeNsAThCs,
NIOCJI€ Yero HIKHHUH OpPraHWYeCKHH CJIOH C MPeNMYIEeCTBEeHHbIM conepkanueM npoaykra (OP4)
NEPEeHOCHIIN B TIPUEMHHUK, TOTAA Kak BepXHUN BOAHBIA ciol (AQ4) orOpaceBann. Koneunyro
IPOMBITYIO opraHudeckyo a3y (OP4) Bo3Bpawmaan B peakTop U KOHICHTPUPOBAIH B BaKyyMe
1o oovema 2700 mi1.

[00361] B peakrop nobasmsuiu Boay (150 mu), Boc-(S)-HABA (153 r, 0,698 moinb, 1,04
5kB.) U l-ruppokcubenszorpuazon (17 r, 0,125 mons, 0,19 5kB.). [Tocne 3arpy3ku Ka)aoro u3
tBepabix BemmecTB (Boc-(S)-HABA wu 1-rugpokcubeH3oTpuaszon) auxsopmeran (60 wu)
NPUMEHSJIN JUIsl TIPOMBIBKM 3arpy304HON cHCTeMbl. 3HaueHue pH peakuuoHHONW cMmecH
peryaupoBaiu 10 5,5 ¢ mpumeHeHueM 2 M pacTBOpa XJIOPUCTOBOAOPOAHOM KUCIOTHI (1250 mu).
ITocne  perynupoBanuss pH B peakUOHHYH  cMechb  3arpyxkamu  1-3tmi-3-(37-
0,694 wmomnb, 1,03 53kB.).

Juxnopmetan (60 M) MPUMEHSUTH IJIs1 IPOMBIBKH TOCJIE 3arpy3KH TBEPAOro BemecTBa. Yepes

2

AUMETHIIAMUHOIIponi )Kapooanumuaa ruapoxmopun (133 r

70 MHHYT U3 PEAKIIHOHHOW CMeCH OTOMpasid Mpoly U ONpPEeIesii 3aBepIIeHUe PEaKIuu MyTeM
BOXX (morpebnenue 4-uutpobenzmn-(((2S,3R)-2-(((1R,2R,35,4R,6S)-4-amuno-6-((mpem-
Oyrokcukapbormin)amMuHo)-3-(((2R,3R,4R,5R)-3,5-aurunpoxcu-5-merun-4-
(MeTmaMuHO)TeTparuapo-2H-nupan-2-ui)oKeH)-2 - ruApOKCULINKIIOT€KCHIT)OKCH)-3-((mpem -
OyTokcukapOoHmIT)aMuHO)-3,4-nurunpo-2H-upan-6-mn)mera). B peakuuoHHYrO  CMecCh
3arpysxanu metanoi (600 mu), a 3atem nuxnopmerad (3600 mi) u Boay (1500 mun). 3nauenue pH
peryaupoBaiu 10 9,5 ¢ npuMmeHeHneM ruapokcuaa Hatpus (1200 mu). Cron cMemmBaiy myTemM
nepeMeIIuBaHNs, a 3aTe€M OCTABILSUIM Pa3AeIsAThCs, MOCIE Yero HYDKHUI OpraHMYeCKHH CJIOH C
NpEeNMYLIeCTBEHHBIM cozepkanueM nponykra (OPS) mepeHocunu B NpPHEMHHK, TOTAa Kak
BepxHHI BoHbIA cioii (AQS) orOpackiBanu. OP5 Bo3Bpalmanu B peakTop, a 3aTeM I00aBJIsLN
Boay (2100 mur). Crion cMemmBany MyTeM IMEPEMEIIUBAHUS, & 3aT€M OCTaBJSUIA Pa3leIsIThCS,
MOCJIe Yero HIKHUN OpraHuYecKui CJION ¢ MperMyIleCTBeHHBIM coaeprkanueM npoaykra (OP6)
NEePEeHOCHWJIM B TPHEMHHUK, TOTNA Kak BepxHHH BoAHbIH cioit (AQ6) otOpaceiBamu. OP6
BO3BpAIlaJId B PEAKTOP U KOHIIEHTPUPOBAIU B BAKyyMe ¢ TOJy4eHHeM KOHeuHOro oobvema 3000
. B peaktop 3arpyxkanu aneronutpuin (3000 mi1) U cMeCh KOHLEHTPUPOBAIU B BAKyyMe IO
KOHe4YHoro nesiesoro oovema 3000 mi. B peakrop 3arpyxanu aueronurpui (3000 mi) u cMmech
KOHLIEHTPUPOBAJIA B BAKyyMe JIO KOHEUHOro 1ejeBoro oosema 3000 mui. B peakuoHHYIO CMech
3arpyaiu aueToHuTpu (mpumepro 4500 mit) 10 KOHEUHOTO HejieBoro oobema 7500 mut.
[00362] Cwmecp HarpeBaqm 10 TeMmmepaTypsl oOpatHoW koHzaeHcaumu (83°C) wu
MOCJIEIOBATENIbHO NO0ABIsUIH 1Be mopuuu Bombl (75 mut u 38 Mil) ¢ MOJNydeHHEM PacTBOpA.
PactBop oxnaxxmamu no 75°C, mocie 4ero B PEakLUOHHYIO CMECh 3arpyskalld 3aTpaBKy 4-
HUTpOoOeH3mI-(((2S,3R)-3-((mpem-6yrokcukapoonmn)amuno)-2-(((1R,25,3S,4R,65)-6-((mpem-
OyTokcukapOoHmIT)aMUHO)-4-((S)-4-((mpem-0yToKCHKapOOHIIT)aMHHO)-2-
runpokcuOyranamuno)-3-(((2R,3R,4R,5R)-3,5-qurunpokcu- S-metuin-4-
(MeTmnamuHO)TeTparuapo-2H-npan-2-ui)oKeH)-2- rupOKCULIMKIOT€KCUIT)OKCH)-3,4- IUTHAPO-
2H-nupan-6-un)mermn)kapdbamara ¢opmyner (4a) (3 r, 0,0029 mons, 0,004 >kB.). BHOBB

oOpa3oBaBHIyIOCS CycrieH3uto oxyaxkaanu 1o 3°C B teuenue 5 4 u nepememusanu rnpu 0-5°C B
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TE4YEeHHE TONOJHUTENBHBIX 4 4. CMech (PHIIbTPOBAIH, IPOMBIBAIIN ALIETOHUTPIIIOM (ABE TOPLUN
no 300 miu) W cymuiaum B BakyymMe C mnoiydeHueMm 4-HutpoOeH3mn-(((2S,3R)-3-((mpem-
oyrokcukapoonmin)amuHo)-2-(((1R,2S,3S,4R,65)-6-((mpem-OyTokcukapOoHm1 )aMiHO)-4-((S )-4-
((mpem-6yTokcukapOOHUIT)aMUHO)-2-ruapokcuOyranamuno)-3-(((2R,3R 4R ,5R)-3,5-
IUTUAPOKCHU-S5-MeTUI-4-(MeTrnaMuHo yrerparuapo-2H-nupan-2-un)oxen)-2-
T'HAPOKCULIMKIIOTEKCUIT)OKCH )-3,4-nuruapo-2H-nimpan-6-un)mernin)kapbamara  Gopmynsl  (4a)
(345,19 1, 50% MOJISIpHBIN BBIXO).

Ilpumep 5b

[00363] B creknsiHHBIN peakTop € KOXKYXOM, CHAO)KEHHBIH MEIIAJIKOH C BEPXHHUM
MPUBOJIOM, 3arpy’Kajii CU30MHUIIMH B Buae cBoOomaHoro ocHoanws (300,0 r, 0,670 moinb, 1 3kB.,
KF=5,65), a 3arem meranon (1500 mu) m npuxmopmeran (1500 wmur). Ilocne pactBopeHwHs
TeMIepaTypy peakiuu cTabuTu3npoBau Ha YPOBHE 15°C. PacTtBOp n-
HUTpoOeH3mnben3oTpuasonkapdamara (207 r, 0,694 mons, 1,04 3kxB.) B auxiopmerane (4200
MII) TOOABISLIM B PEAKTOP B TEUEHHE TPEX YacOB, MOAAEPIKHUBAS TEMIIEPATYpy PEakiuu Ha
yposHe npumepHo 15°C. JloGaBneHue 3aBepiuaiyn npoMbIBKOH nuxiaopmeranoM (300 mur). Yepes
30 MHHYT U3 PEaKIMOHHOW CMeCH OTOMpasii Mpoly U ONMpPEIesUTH 3aBepIIeHUe PEaKIui MyTeM
BOXX anamusza (morpebneHue cH30MHULMHA). HEOUHMINEHHYIO pEaKUUOHHYK) CMeECh
KOHLIEHTPUPOBAJIN B BAKyyMe € MOJY4YEHHEM KOHeUHOro odrema 1500 mur.

[00364] B peakuuoHHyH cMmech 3arpykanu MeraHon (4500 mu) m Temmepartypy
crabmnmsuposanu Ha ypoHe 20°C. ITocnenoBarenbHO 3arpyskanu TpusTHiIaMuH (498 mui, 3,593
MoJsib, 5,36 5kB.) W auruapar aunerara muHkKa (425 r, 1,935 momb, 2,89 5kB.) u cMmech
nepememBand B TedeHue 1 4. IlpeaBapuTenpbHO MONYYEHHBIM pacTBOpP OU-MIpem-
Oytunaukapbonara (894 r, 4,096 momb, 6,11 5kB.) B Mmeranone (600 my) noGaBnsiiu B
peakIMOHHbIN pacTBOp B TeueHue 80 munyT. IlepeHoc 3aBepiuany MpOMBIBKON MeTaHOJIOM (60
mi). ITocie nobaBneHns: peakIMOHHYIO CMECh IiepeMeInnBaiy B Teduerue S 4 npu 20°C, a 3atem
U3 PeaKIMOHHOM cMecH OTOMpanu mpoldy U ONpenessiii 3aBeplieHune peakiuu myrem BOXKX
aHanuza (norpednenue 4-uutpodensun-(((2S,3R)-3-amuno-2-(((1R,25,3S,4R,65)-4,6- nnamuHoO-
3-(((2R,3R 4R,5R)-3,5-nuruapokcu-5-meTiin-4-(MeTunaMuHo ) rerparunpo-2H-nupan-2-
WJT)OKCH)-2-TUAPOKCHLIMKIIOT€KCHI )OKCH)-3,4- murnapo-2H-nupan-6-mn)mermn)kapdamara u
MOHO-Boc-3amerneHHoro MIPOMEKYTOUHOTO 4-autpoden3un-(((2S,3R)-3-((mpem-
OyTokcukapoonmn)amuHo)-2-(((1R,2S5,3S,4R,65)-4,6-muamuno-3-(((2R,3R 4R ,5R)-3.5-
TUTHAPOKCH-S-MeTHI-4-(MeTraMuHO yreTparuapo-2H-nupan-2-mn)oken)-2-
THIPOKCUIMKIIOTEKCHIT)OKCH)-3,4-nurunpo-2H-nmpan-6-mn)mernn)kapbamara). Heounimennyro
PEaKIIMOHHYI) CMeCh KOHIIEHTPUPOBAIH B BaKyyMe C MOJy4eHHeM KOHedHoro oobrema 3000 mit.
Temmnepatypy crabmnusupoBanu Ha ypoBHe OT 20 mo 30°C u peakumio Tacwid INyTeM
nobasnenust 25% ammuaka (1500 mim) B Tedenume 1,5 4 (OCTOPOKHO: 3K30TEPMHUECKOE
nobaByieHHE, CKOPOCTh TOOABJIEHUSI KOHTPOJINPOBAIU IS TIOAEPKaHUS TEMIIEPATyPbl PEaKLUN
Ha ypoBHe or 20 mo 30°C). HobGamsumm aumxiopmeran (3000 mu) m nByx(dasHyro cMmech
nepeMeIIuBalli, MOCNe Yero NepeMelIMBaHNe NMPEeKpaliagd M CIOM OCTABISUIA Pa3[eNAThCs.

HuxHuii opranudeckuii ciod ¢ INpeUMYLIECTBEHHbIM coxepkanueMm mnponykra (OP1)
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NEPEHOCHJIM B IPUEMHUK, TOTAA KaK BEPXHUI BOJHBIN CJIONH C MaJbIM COZEp:KaHUEM IMPOAYKTa
(AQ1) orOpaceiBanu. OP1 Bo3Bpawanu B peakTop, B KOTOPBIH 3arpy»xanu Boxy (750 mu) u 25%
ammuaka (750 mur). Cron cMeIMBaiy MyTeM MEepPEeMEIINBAHNs, a 3aTEM OCTABJISIIN Pa3ENAThCS,
II0CJI€ Yero HWKHHUH OpraHWYeCKU CJIOH ¢ MPerMyIeCTBEHHbIM conepskanueM npoaykra (OP2)
NEePeHOCHIM B TPUEMHHUK, TOrJa Kak BepXxHuil BoaHblid cioil (AQ2) orOpacbBamu. OP2
BO3BpAIAJI B PEAKTOP, B KOTOPBIH 3arpykanu meraHon (225 mi) u Boay (1500 mu). Cnoun
CMEIINBAIM MyTEM IMEPEMEIINBAHMS, a 3aTeM OCTAaBJUIN Pa3AeNsaThCs, MOCJIE YEro HUXKHHUU
OpPTaHUYECKUH CJIOH C MpEeMMYLIeCTBEHHbIM coaepskaHuem mnponykra (OP3) mepenocunu B
NPUEMHHK, TOTAa KaK BepXHUH BOgHbIN cyoil (AQ3) orOpaceBanu. OP3 BO3Bpawianu B peakTop,
B KOTOpbIH 3arpykamu metanon (225 mu) m Bogy (1500 mur). Cnou cMmemmBaid myTeMm
NepeMeLINBaHMs, a 3aTeM OCTABIISUIM Pa3fesIsIThCs, MOCHE Yero HUKHHUI OpraHu4eckuil cioil ¢
NPEeUMYLIECTBEHHBIM conepkanreM nponykra (OP4) mepeHocunu B NPHEMHHUK, TOTAA Kak
BepxHH BoaHbIHA cioll (AQ4) otOpackiBaiu. Koneunyro npombITyio opranndeckyro ¢asy (OP4)
BO3BpaIlaJI B PEAKTOP U KOHIIEHTPUPOBAJH B BakyyMme 110 o0bema 2700 mi1.

[00365] B peaxtop nodasnsuin Boay (150 mi), Boc-(S)-HABA (153 1, 0,698 mons, 1,04
5kB.) U l-ruppokcubenszorpuazon (17 r, 0,126 monb, 0,19 3kB.). ITocne 3arpy3ku Kaxmoro u3
TBepabix BemecTB (Boc-(S)-HABA wu 1-runpokcubensorpuasona) auxyiopmeran (60 mi)
NPUMEHSJIN [UJIsl TPOMBIBKM 3arpy304HON cucTeMbl. 3HaueHue pH peakuLMOHHONW cMmecH
peryaupoBaiu 10 6,2 ¢ mpuMeHeHneM 2 M pacTBOpa XJIOPUCTOBOXOPOIHON KUCIOTHI (1098 mi).
ITocne  perymmpoBanuss pH B peakUUMOHHYIO  cMechb  3arpyxkamu  1-3Tmi-3-(37-
AUMeTHIIaMUHOIIponi ) kKapooauumuaa rugpoxiopun (133 r, 0,694, 1,03 skB.). Juxmopmeran
(60 ™M) mpUMEHANIM Ui NPOMBIBKU IIOCNE 3arpy3kd TBEpAOro BemiecTBa. Uepes 2 4 u3
pPEaKIMOHHON cMecu oTOHMpanu nmpody U ONpeneNsii 3aBeplieHue peakuuud nytem BOXKX
(notpebnenue 4-autpoben3un-(((2S,3R)-2-(((1R,2R,3S,4R,6S)-4-amuno-6-((mpem-
OyTokcukapoonmin)amMuHo)-3-(((2R,3R,4R,5R)-3,5-aurunpokcu-S-metun-4-
(MeTunaMuHO)TeTparupo-2H-nupaH-2-uia)oKeH )-2 - rTuIPOKCULIKIOTEKCHIT )OKCH )-3-((mpem-
OyTokcukapOoHWI)aMuHO)-3,4-qurunpo-2H-nupan-6-un)mera). B peakuMOHHYIO  CMeCh
3arpyskanu Metanou (525 mu), a 3atem nquxnopmeras (3600 min) u Boay (1500 mur). 3nauenue pH
peryaupoBaiu 10 8,5 ¢ mpuMeHeHHeM ruapokcuna Hatpus (365 mur). Con cMeImuBaan myTemMm
NepeMEeLINBaHMs, a 3aTeM OCTABIISUIM Pa3fesIsIThCsl, MOCHE Yero HUKHHUI OpraHu4eckuil cioil ¢
NPEeUMYLIECTBEHHBIM cozepkanueM nponykra (OPS) mepeHocunu B NpPHEMHHUK, TOTAa Kak
BepXHHI BOnHBINA cioit (AQS) orbpaceiBanu. OPS BO3Bpammanu B peakTop, a 3aTeM A00aBIISLIIHN
Bony (2100 mu). Crnom cMemuBaimM MyTeM MEPEMELINBAHMS, a 3aT€M OCTABIISIM PA3JENsAThCS,
NIOCJI€ YeTO HIKHUH OPTraHWYEeCKHH CJIOH C MPEeNMYIIEeCTBEeHHbIM conepkanueM npoaykra (OP6)
NEePEeHOCHIIM B TPHEMHHUK, TOrZa Kak BepxHUH BomHbli cioii (AQO6) orOpaceamu. OP6
BO3BpAIlAJI B PEAKTOP U KOHIIEHTPUPOBAIH B BAKyyMe C TOJlydeHHueM KOHeduHoro odwema 3000
it B peaxtop 3arpyxkanu aneronutpun (3000 mi1) U cMech KOHLEHTPHUPOBAJIN B BaKyyMe 0
KOHeuHOoro uejieBoro odbema 3000 mii. B peakrop 3arpyxanu aneronutpui (3000 mut) u cmech
KOHLIEHTPUPOBAJIU B BaKyyMe 1O KOHEYHOro nejesoro oorema 3000 mi. B peaknnoHHyr0 cMech

3arpykanu aueToHuTpu (mpumepro 6000 mut) 1o KoHEUHOTro HejeBoro oobema 9000 mut.
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[00366] Cwmecp HarpeBanum g0 Temmeparypbl oOpatHod koHaencauuu (83°C) wu
MOCJIEIOBATENIbHO NOO0ABISUTH J1Be MopHuu Bonbl (75 mut u 38 MII) ¢ MOJNy4eHHEeM pacTBOpa.
PactBop oxnaxxmanu no 75°C, mocie 4ero B PeakLUOHHYIO CMECh 3arpy’kajld 3aTpaBKy 4-
HUTpoOeH3mi-(((2S,3R)-3-((mpem-OyrokcukapOonmn)amuno)-2-(((1R,2S,3S,4R,65)-6-((mpem-
OyTokcukapOoHmIT)aMuHO)-4-((S)-4-((mpem-0yTOKCUKapOOHWIIT )aMUHO)-2-
rugpokcudyranamuno)-3-(((2R,3R,4R,5R)-3,5-nuruapokcu-5-merun-4-
(MeTunamuHO)TeTparuapo-2H-nupaH-2-mn)okcn)-2-ruAPOKCULIMKIIOTEKCUIT)OKCH)-3,4- TUTHIPO-
2H-nupan-6-un)mermn)kapbamara ¢opmyaer (4a) (3 r, 0,0029 momb, 0,004 s5xB.). BHOBB
o0Opa3oBaBIIYIOCS CycrieH3Ho oxjaxkaanu 10 3°C B TedeHue 5 4 u nepememusanu npu 0-5°C B
TEYEeHHE TONOJHUTENBHBIX 4 4. CMech (HIIbTPOBAIH, IPOMBIBAJIN ALETOHUTPIIIOM (ABE TOPLUU
no 300 my) W Ccymmiam B BakyymMe C mnonydeHueMm 4-HurpoOen3mi-(((2S,3R)-3-((mpem-
OyTokcukapoonmin)amuHo)-2-(((1R,2S,3S,4R,6S)-6-((mpem-0yTokcukapOoH )aMuHO)-4-((S)-4-
((mpem-6yTokcukapOOHUIT)aMUHO)-2-ruapokcuOyTaHamuao)-3-(((2R,3R 4R ,5R)-3,5-
TUTUAPOKCH-S-MeTHI-4-(MeTraMuHO yreTparuapo-2H-nupan-2-mn)oken)-2-
THIPOKCUIMKIIOTEKCHIT)OKCH)-3,4-nurunpo-2H-nmpan-6-mn)mernn)kapdamara  dopmynel  (4a)
(340,68 1, 49% MOJSIPHBINA BBIXON).

Ilpumep 5c

[00367] B creknsHHBI peakTOp € KOXKYXOM, CHAO)KEHHBIH MEINANKOH C BEPXHHUM
MIPUBOJIOM, 3arpy>Kajii CH30MHLFH B Buae cBooomaHoro ocHoanwms (300,0 r, 0,670 monb, 1 3kB.,
KF=5,65), a 3atem wmeranon (1500 mun) m guxmnopmeran (1500 mum). Ilocme pactBOpeHus
TeMIepaTrypy peakuuu cTabUIN3upOBAIIN Ha YPOBHE 15°C. PactBOp n-
HUTpoOeH3mnben3oTpuazonkapoamara (189 r, 0,664 monb, 0,99 »kB.) B guxiopmerane (4200
M) 100ABISIM B PEAKTOP B TEYEHHE TPEX YacOB, MOANEPIKUBAS TEMIIEpaTypy pEakLuH Ha
yposHe npumepHo 15°C. JlobaBieHue 3aBepiaii NpoMbIBKOH auxiopmeranoM (300 mi). Uepes
29 MUHYT U3 PEAKLHOHHOW cMecH OTOMpany npoly M ONpeAessiIa 3aBepIleHHe PEaKLuH IIyTeM
BOXX anamuza (morpebieHue cu3oMuLIMHA). HEOUHINEHHYI) pPEaKIHMOHHYK CMeCh
KOHLICHTPUPOBAJIM B BaKyyMe C IMOJIyY€HHEM KOHeYHOro odbema 1500 mu. B peakumonHyro
cMech 3arpykainu metaHon (4500 mMi1) ¥ TPOBOAMIIM BTOPYK) KOHLEHTPAIMIO B BaKyyMe IO
nenesoro oovema 4500 M.

[00368] B peakumoHHyro cmech 3arpykanu wmeranon (900 mu) u Temmeparypy
crabunmusuposanu Ha yposHe 35°C. TTocnenoBarenpHo nodapsian TpudsTwiamuH (385 mi, 2,777
monb, 4,14 5kB.) w auruapar aunerara nwHkKa (549 r, 2,501 momb, 3,73 3KB.) W CMecCh
nepememBand B TedeHne 1 4. IlpeaBapuTenpbHO TMONYyYEeHHBIW pacTBOp AU-Mpem-
Oyrunaukapbonara (620 r, 2,841 wmomb, 4,24 5kB.) B MeraHoie (600 mu) nmoOammsin B
peaKkIMOHHBIN pacTBOp B TeueHne 60 muHyT. IlepeHoc 3aBepiuanyu mpoOMBIBKOI MeTaHOIOM (60
mi). [Tocne noGaBneHus: peakMOHHYIO CMECh MepeMeInnBaiu B Tedenue 5 1 npu 35°C, a 3arem
U3 PEaKIMOHHOW cMecH oTOupanu mpody M ONpenessiii 3aBeplieHre peakiuu myrem BOXKX
aHanmza (norpednenue 4-uutpoden3ui-(((2S,3R)-3-amuno-2-(((1R,2S5,3S,4R,65)-4,6- tnamuHo-
3-(((2R,3R 4R,5R)-3,5-nuruapokcu-S-meTuin-4-(MetTunaMuto ) rerparunpo-2H-nupan-2-

WJT)OKCH)-2-TUAPOKCULIUKIIOT€KCHUIT)OKCH)- 3,4- murnapo-2H-nupan-6-un)mermn)kapbamara u
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MOHO-Boc-3aiuiieHHoro MPOMEKYTOUHOTO 4-aurpoden3un-(((2S,3R)-3-((mpem-
oyrokcukapoonmin)amuHo)-2-(((1R,2S,35,4R,65)-4,6-muamuno-3-(((2R,3R 4R ,5R)-3.5-
TUTUAPOKCHU-S5-MeTUI-4-(MeTrnaMuHo JreTparuapo-2H-nupan-2-un)oxen)-2-
TUIPOKCUIMKIIOTEKCHIT)OKCH)-3,4-nurunpo-2H-nupan-6-mn)merun)kapbamara). Heouninennyro
PEaKLHOHHYI0 CMECh KOHLIEHTPUPOBAJM B BAKyyMe C MOJy4YeHUEeM KOHeuyHOro oobema 4200 mur.
Temnepatypy crabunusupoBanmu Ha ypoBHe OT 20 mo 30°C u peakuuoo Tracuid MyTeM
nobasnenust 25% ammuaka (2100 mn) B Teuerne 1 4 u 27 MuUH (OCTOPOIKHO: 3K30TEPMHUYECKOE
nobaByieHUe, CKOPOCTh T0OABJICHUS KOHTPOJIMPOBANIHN ISl MOAJEPKAHUS TEMIIepaTypbl PeaKLuu
Ha ypoBHe ot 20 mo 30°C). HobGammsiu auxjopmeran (3000 mu) u nByx(dasHyro cmech
nepeMennBaid B TedeHue 20 MHUHYT, TOCJ€ 4ero IepeMellrBaHHe MpeKpalail U CIOU
OCTaBJLUIM pa3AenaTbCsi. HMKHUNI OpraHnMYecKuil €O ¢ NPEeUMYLIECTBEHHBIM COAEP>KAHUEM
npoaykra (OP1) mepeHocHNM B TPHEMHHUK, TOTJa KaK BEPXHUH BOIHBIM CIIOW C MajibiM
comepkanuem mnponykta (AQ1) otOpaceiBamm. OP1 Bo3Bpamamu B peakTop, B KOTOPBIH
3arpyxanu Boay (750 mu) u 25% ammuaxka (750 mut). Ciou cMeInBaiy MyTeM MepeMelTnBaHusl,
a 3aTeM OCTaBsUIM  Pa3feNsaTbCs, MOCAE€ Yero HWXHUH OPraHUYeCKH CJIOH C
NPEeUMYLIECTBEHHBIM cozepkaHreM nponykra (OP2) mepeHocunu B NPHEMHHUK, TOTAA Kak
BepxHHU BonmHBIA cinoi (AQ2) orOpaceiBamm. OP2 Bo3Bpamamn B peakTop, B KOTOPBIH
3arpyanu Metanon (375 mu) u Boay (1500 mur). Ciou cMernuBamy myTeM NepeMelInBaHus, a
3aTeM OCTaBJISUIM PA3JENThCs, MOCJE Yero HUXKHUN OPTaHUYECKUM CJION C MPEUMYLIECTBEHHbBIM
conepkanueM mpoaykra (OP3) mepeHocHSM B MPUEMHHUK, TOTAA KaK BEPXHUN BOIHBIA CIIOH
(AQ3) orOpaceiBanu. OP3 Bo3Bpainanu B peakTop, B KOTOPBIHA 3arpyskanu meraHodn (375 min) u
Bony (1500 mu). Crnom cmemuBanu MyTeM MEePeMELINBAHMSA, a 3aT€M OCTABJISIM Pa3JeNsAThCs,
I0CJI€ Yero HWKHUH OpPraHWYeCKUi CJIOH ¢ MperMyLIeCTBEHHbIM coiepskaHueM npoaykra (OP4)
NEePeHOCUIN B NMPHEMHHMK, TOTNAa KaK BepXHHH BOAHBIN cioii (AQ4) orOpackBanu. KoHeunyro
IPOMBITYIO OpraHn4eckyo ¢asy (OP4) Bo3Bpainaiu B peakTop M KOHLIEHTPHPOBAIU B BaKyyMe
1o oovema 2700 mit.

[00369] B peaktop mobasnsuin Boay (150 mi), Boc-(S)-HABA (153 1, 0,698 mons, 1,04
5kB.) U l-ruppokcubenszorpuazon (17 r, 0,126 monb, 0,19 3kB.). ITocne 3arpy3ku Ka)xaoro u3
tBepabix BemectB (Boc-(S)-HABA wu 1-rumpokcuOeH3zoTpuaszona) nuxiopmeran (60 wun)
NPUMEHSJIN [UIsl TPOMBIBKM 3arpy304HON cucTeMbl. 3HaueHue pH peakuuoHHONW cmecH
peryauposaiu 10 4,8 ¢ npuMeHeHneM 2 M pacTBOpa XJIOPUCTOBOAOPOIHOM KUCIOTHI (1250 mut).
IMTocne  perynupoBanuss pH B peakUOHHYH  cMech  3arpyxkamu  1-3tmi-3-(37-
0,694 wmomb, 1,03 53kB.).

Juxnopmeran (60 Mi1) MPUMEHSUTH Uil POMBIBKU TIOCJIE 3arpy3Kd TBEPAOro BemecTsa. Uepes

2

IUMEeTHIIaMUHOIIponi )kKapooanumuaa ruapoxmopun (133 r

70 MHHYT U3 PEAKIIHOHHOW CMeCH OTOMpasid Mpoly U ONMpPEIesui 3aBepIIeHUe PEaKuu MyTeM
BOXX (morpebnenue 4-uutpobenzmn-(((2S,3R)-2-(((1R,2R,35,4R,6S)-4-amuno-6-((mpem-
OyTokcukapoormn)amuno)-3-(((2R,3R,4R,5R)-3,5-aurunpoxcu-5-merun-4-
(MeTmnamMuHO)TeTparuapo-2H-npan-2-ui)okeH)-2 - ruIpOKCULIIKIOTeKCHUIT)OKCH)-3-((mpem-
OyTokcukapOoHmI)aMuHO)-3,4-qurunpo-2H-upan-6-mn)mera). B peakunoHHyr0O  CMecCh

3arpysxanu Metasoin (675 mi), a 3atem nuxyuopmeras (3600 mi) u Bony (1500 mu). 3nauenne pH
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peryauposanu 10 10,5 ¢ npumenennem ruppokcuaa Hatpus (1264 mir). Crion cMeInBaIy myTemM
NepeMeIINBaHNs, & 3aTe€M OCTABILSUIM Pa3AeIsIThCs, MOCIE Yero HIDKHUM OpraHMYeCKHH CJIOH C
NPEeUMYILIECTBEHHBIM cozepkanueM mnponaykra (OPS) mepeHocunn B NpHUEMHMK, TOTrJa Kak
BepxHUH BonHBIN cyoit (AQS) orOpaceiBamu. OPS5 Bo3Bparmanu B peakTop, a 3aTeM J00aBIISIIH
Bony (2100 mur). Crnon cmemuBanu MyTeM MEePEeMELINBAHMSA, a 3aT€M OCTABJISIM Pa3JeNsAThCs,
II0CJI€ Yero HWKHUH OpraHW4YeCKU CJIOH ¢ MperMyILeCTBEeHHBIM cofiepskanueM npoaykra (OP6)
NEePeHOCHIM B IPUEMHHMK, TOrJa Kak BepXHuil BoaHbl cioil (AQ6) orOpacbBamn. OP6
BO3BpallaJid B PEAKTOP U KOHIIEHTPUPOBAIU B BAKyyMe ¢ TOJy4eHHeM KOHeuHOro oobvema 3000
. B peaktop 3arpyxkanu aneronutpui (3000 mi1) U cMeCh KOHLIEHTPUPOBAJIU B BaKyyMe IO
KOHe4yHoro nesiesoro oovema 3000 mi. B peakrop 3arpysxkanu aueronutpuin (3000 mut) U cmech
KOHLIEHTPUPOBAJIA B BaAKyyMe IO KOHEUHOro nejeBoro oosema 3000 mui. B peakunoHHy0 cMech
3arpyxanu aueToHuTpu (mpumepro 3000 mut) 10 KOHEUHOTO HejieBoro oobema 6000 mit.

[00370] Cwmecp HarpeBaqm 10 TemmepaTypsl oOpatHoW koHzaeHcaunu (83°C) wu
MOCJIEIOBATENIbHO NO0ABIsUIH 1Be mopuuu Bombl (75 mut u 38 Mu) ¢ MOJNydeHHUEM pPacTBOpA.
PactBop oxnaxxmamu no 75°C, mocie 4ero B PEaKLUOHHYIO CMECh 3arpyskalld 3aTpPaBKy 4-
HUTpoOeH3m-(((2S,3R)-3-((mpem-6yrokcukapoonmn)amuno)-2-(((1R,2S,3S,4R ,65)-6-((mpem-
OyTokcukapOoHmMIT)aMUuHO)-4-((S)-4-((mpem-0yTOKCHKapOOHIIT)aMHHO)-2-
runpokcuOyranamuno)-3-(((2R,3R,4R,5R)-3,5-qurunpokcu- 5-metun-4-
(MeTmnamuHO)TEeTparuapo-2H-nmpan-2-1i)oKeH)-2 - rugpOKCULIMKIOT€KCHUIT)OKCH)-3,4- TMTHIPO-
2H-nupan-6-unm)mermn)kapdbamara Qopmynsl (4a) (3 r, 0,0029 mmons, 0,004 >5kB.). BHOBB
o0Opa3oBaBIIyIOCS CycrieH3uo oxyaxkaanu 10 3°C B teuenue 5 4 u nepememusainu rnpu 0-5°C B
TEYEHHUE TOMOJHUTENBHBIX 4 4. CMech (PUIBTPOBAIN, IPOMBIBAIN ALETOHUTPUIIOM (IBE MOPLIUH
no 300 miu) W cymuiaum B BakyymMe C mnoiyudeHueMm 4-HutpoOensmn-(((2S,3R)-3-((mpem-
OytokcukapOonmi)amuHo)-2-(((1R,25,3S,4R,65)-6-((mpem-0yToxkcukapOoHua)amuHo)-4-((S)-4-
((mpem-6yTokcukapboHmnIT)aMuHO)-2-ruapokcudyranamuno)-3-(((2R,3R 4R ,5R)-3,5-
OUTUAPOKCHU-S-MeTHII-4-(MeTraMuHO yreTparuapo-2H-nupan-2-un)okcn)-2-
THIPOKCUIMKIIOTEKCHIT)OKCH)-3,4-nurunpo-2H-nmpan-6-un)merun)kapbamara  Gopmyisl  (4a)
(347,03 1, 50% BBIXON).

Ipumep 5d

[00371] B creknsHHBI peakTop € KOXKYXOM, CHAO)KEHHBIH MEIIAJIKOH C BEPXHHUM
MPUBOJIOM, BHOCWJIM CHU3OMHUIIMH B BHie cBoOomHoro ocHoanusi (90,0 r, KF=5,65), a 3arem
metanon (450 mm) m puxmnopmeran (450 mun). Ilocne pacTBOpeHHsS TeMIepaTypy peakuH
crabmnmsupoBanu Ha yposHe 15°C. PactBop n-HuTpobeHsunbOeH3orpuasonkapdamara (62 1) B
nuxjopmerane (1260 ™) no0aBsiM B PeakTOp B TEYEHHE TPEX UACOB, IMOANEPIKUBAsI
TeMIlepaTypy peakuuu Ha ypoBHe mnpumepHo 15°C. JloOapneHue 3aBepriaii MPOMBIBKOH
nuxiaopmeranoM (90 mi). Uepes 32 MHHYTHI W3 PEAKLHMOHHOW cMecu oTOupanmu mpoldy u
ompenensui  3aBepiieHue peakumu myteM BOXXX anammza (motpebiieHWe CH3OMHUILIHH).
HeounimeHHyo peakIMOHHYI0 CMECh KOHLEHTPHPOBAIN B BAKyyMe C IOJIYYEHHEM KOHEYHOTO
obwema 450 mur.

[00372] B peakunoHHyI0 cMech 3arpyxanu meraHod (1350 mu1) 1 peakIMOHHYIO CMeCh
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JOTIOJTHUTEIPHO KOHLIGHTPUPOBAIM B BaKyyMe JO KOHEYHOro ienesoro obowema 1350 mi. B
PEAKIMOHHYIO CMECh 3arpy’kajd BTOpYIO MoOpLuro MeraHona (270 mu1) u Temmeparypy
crabunmsuposanun Ha ypoBHe 27,5°C. IlocmenoBarenbHo 3arpyxamu TprdTwiamuH (132 mo,
0,952 wmomnb, 4,74 5kB.) u gurugpar auerata nuaka (146 r, 0,665 monb, 3,31 3kB.) U cMmech
nepememuBanu B TeueHue | 4. IlpenBapurenbHO TOJMYy4YEHHBIH pPacTBOp AU-Mpent-
Oyrunaukapbonara (228 r, 1,045 momb, 5,19 skB.) B meranone (180 mu) nobGaBnsim B
peaKkLMOHHBIN pacTBOp B TeueHue 70 MuHyT. IlepeHoc 3aBepiianu npoMbIBKOM MeTaHosnoMm (18
mi). Ilocne moGaBieHUsT PEaKIIMOHHYIO CMeCh TepeMernuBaiu B TeueHue 13 1 mpu 27,5°C, a
3aTeM U3 PEaKIMOHHOH CMecH OTOupaiu mpody W ONpenessiii 3aBepLICHHE PEaKIHU MyTeM
BOXX ananuza (morpebnenue 4-uutpodensun-(((2S,3R)-3-amuno-2-(((1R,2S,3S,4R,65)-4,6-
nuamuHo-3-(((2R,3R,4R,5R)-3,5-nurunpokcu-5-merun-4-(MerunaMuHo ) reTparuipo-2H-nmpan-
2-WUIT)OKCH)-2-THAPOKCHIUKIIOTEKCHIT)OKCH )-3 4- nurunpo-2H-nupan-6-mn)mernin)kapdbamara u
MOHO-Boc-3amuIieHHoro MIPOMEKYTOUHOTO 4-aurpodensun-(((2S,3R)-3-((mpem-
oyTokcukapoonmn)amuHo)-2-(((1R,25,3S,4R,65)-4,6-muamuno-3-(((2R,3R 4R ,5R)-3.5-
OUTHAPOKCH-S-MeTHI-4-(MeTrnaMuHo yreTparuapo-2H-nupan-2-mn)oken)-2-
THIPOKCUIMKIIOTEKCHIT)OKCH)-3,4-nurunpo-2H-nmpan-6-mwn)mernn)kapbamara). Heounimennyro
PEaKIIMOHHYI) CMeCh KOHIIGHTPUPOBAIU B BaKyyMe C MOJIydeHHeM KOHeYHOro oorema 1080 mut.
Temneparypy crabunusupoBamn Ha ypoBHe OT 20 mo 30°C um peakuur0 TacWiId MyTeM
noGasnenust 25% ammuaka (540 mur) B TeueHwe 37 MuH (OCTOPOXKHO: 3K30TEPMUYECKOE
nobaByieHHe, CKOPOCTh 100ABJIEHNSI KOHTPOJIUPOBANIN IS TIOANEPKAHNUS TEMIIepaTypbl PeakLuu
Ha ypoBHe orT 20 mo 30°C). HobGammsumu nuxmopmeraH (900 mu) u nByx(asHyO CMecCh
nepemMeliuBaid B TeueHHe 20 MHUHYT, IOCIE€ Yero IMepeMelIMBaHue MpPeKpalald U CIOU
OCTaBJISTN pasfenaTbesi. HIokHUI opraHuueckuil Clioi ¢ NMPerMMYILIECTBEHHBIM COAEP’KaHUEM
npoaykra (OP1l) mepeHocunn B NPHUEMHHUK, TOTJa KaK BEPXHUN BOAHBIA CJIOH C MalibIM
copepxxanneM mnpoaykra (AQ1l) otOpaceBamn. OP1 Bo3Bpamamm B peakTop, B KOTOPBIH
3arpyskanu Boay (225 mu) u 25% ammuaka (225 mut). Cou CMEIIMBaIN MyTeM MepeMelnBaHusl,
a 3aTeM OCTaBsUIM  Pa3fessaThCs, MOCIAE€ Yero HWKHUH  OpPraHUYeCKM CJIOH ¢
NPEeUMYLIECTBEHHBIM cozepkanueM nponykra (OP2) mepeHocunan B NPUEMHHMK, TOrga Kak
BepxHU BonmHBIA cioi (AQ2) orOpaceBamu. OP2 Bo3Bpamanun B peakTop, B KOTOPBIH
3arpyxkanu Metanon (90 mi) u Boxy (450 mur). Crou cMeIIMBaNU MyTeM IEPEeMEINNBaHUs, a
3aTeM OCTaBJIUIM PA3JENThCs, MOCIe Yero HUKHUN OPTraHMYeCKUH CJIOH C MPEeUMYLIEeCTBEHHBIM
conepskanuem mpoaykra (OP3) mepeHoCHSIM B MPUEMHUK, TOTNAa KaK BEPXHHU BOIHBIA CJIOU
(AQ3) otOpaceiBamu. OP3 BO3Bpammamu B peakTop, B KOTOPBIH 3arpyxanu meraHon (90 mn) u
Boay (450 mur). Cron cMemuBaiu MyTeM MEpPEeMEIINBaHUS, a 3aT€M OCTAaBIISUTH Pa3IeIsIThCs,
NIOCJI€ YeT0 HIKHUH OPTraHWYEeCKHH CJIOH C MPEeNMYIEeCTBEHHbIM conepkanueM npoaykra (OP4)
NEePEeHOCHIIN B TIPUEMHHUK, TOTAA Kak BepXHUH BomHBIN cioi (AQ4) orOpaceBanmu. KoHeunyro
POMBITYIO opraHndeckyro a3y (OP4) Bo3Bpamaan B peakTop M KOHLIEHTPHUPOBAIH B BaKyyMe
1o oowrema 810 mur.

[00373] B peakrop noGasisuu Boxy (45 mu), Boc-(S)-HABA (46 1, 0,210 momnb, 1,04

9kB.) U l-ruppokcudenszorpuazon (5 r, 0,037 mons, 0,18 3kB.). Ilocne 3arpy3ku Kaxaoro u3



114

TBepabix BemecTB (Boc-(S)-HABA wu l-runpokcubensorpuasona) auxiopmeran (18 )
NPUMEHSUIH Ul TPOMBIBKM 3arpy304HONM cHcTeMbl. 3HaueHne pH peaxkimoHHONH cmecH
peryaupoBaiu a0 5,5 ¢ npumeHeHueM 2 M pacTBopa XJIOPUCTOBOJOPOIHON KHCIOTHI (380 mu).
ITocne  perynmpoBanuss pH B peakUuOHHYIO  cMecb  3arpyxkamu  1-3Ttui-3-(3’-
AMMeTHIaMuHOnponwn)kapbonuumuna rugpoxyuopun (40 r, 0,209 wmomb, 1,04 5kB.).
Juxnopmertad (18 mi1) mpuMeHsTH AJisi TPOMBIBKHU T1OCJIE 3arpy3Ku TBEpAOro BemecTsa. Yepes 2
4 1 40 MUH U3 pEaKIIMOHHON CMecH OTOMpaii mpoOy M ONpenessiii 3aBeplIeHIe PeaKLiH IyTeM
BOXX (morpebnenue  4-uutpobenzmn-(((2S,3R)-2-(((1R,2R,35,4R,6S)-4-amuno-6-((mpem-
OyTokcukapoonmn)amuHo)-3-(((2R,3R,4R,5R)-3,5-quruapokcu-5-meTui-4-
(MeTmaMuHO)TeTparupo-2H-npaH-2-1i)oKCH )-2 - rTuAPOKCULIMKIOTeKCHIT)OKCH)-3-((mpem -
OyTokcukapOoHWIT)aMuHO)-3,4-qurunpo-2H-nupan-6-mn)mera). B peakuMOHHYIO  CMeCh
3arpysxanu meranod (180 mun), a 3arem auxmnopmetan (1080 mim) u Boay (450 mu). 3Hauenune pH
peryaupoBaiu 10 9,5 ¢ npuMeHeHueM ruapokcuaa Hatpus (400 mu). Cron cMeImuBaiy myTemM
NepEeMEIINBAHNS, & 3aTE€M OCTABIISUIM PAa3AeIsIThCA, MOCIE Yero HWKHUI OpraHHYeCKUil CION ¢
NPEeUMYLIECTBEHHBIM coziepkanreM nponykra (OPS) mepeHocunu B NpHEMHHK, TOTAa Kak
BepXHUI BOnHBINA cioit (AQS) orOpaceiBanu. OPS BO3Bpammanu B peakTop, a 3aTeM A00aBIISLIH
Bony (630 mu). Cnom cMmemmBaiy MyTeM IMEPEMELIMBAHUS, a 3aT€M OCTaBIISUIH Pa3eisThCs,
NI0CJI€ YeTO HIKHUHA OPTraHWYEeCKUH CJIOH C MPEeNMYIEeCTBEHHbIM conepkanueM npoaykra (OP6)
NEPEeHOCIIIM B TPHEMHHUK, TOrZAa Kak BepxHUH BoaHbii cioii (AQO6) orOpaceBamu. OP6
BO3BpAIlAJI B PEAKTOP M KOHIIEHTPUPOBAIH B BAKyyMe C TOJydeHHeM KOHedHOro oobsema 3000
. B peaxtop 3arpyxkamu aneronutpui (900 mMi1) M cMechb KOHIIEHTPHPOBAJIH B BaKkyyMe 0
KOHe4yHoro nesuesoro oovema 900 mi. B peaxrop 3arpyxanu aneronurpun (900 mi) u cmech
KOHLIEHTPUPOBAJIU B BaKyyMe 10 KOHEUHOro IieseBoro oobema 900 mi. B peakunoHHy0 cmech
3arpy’kaiu aueToHUTpu (mpumepHo 1350 M) 10 KOHEYHOTO HeeBoro oobema 2250 mit.

[00374] Cmech HarpeBanu 10 TeMIeparypel oOpaTHOI koHaeHcauun (npuMepHo 80°C) u
MOCJIEOBATENbHO N00ABIsUIM Be mopuuu Bomabl (23 mut u 11 mut) ¢ mosydeHHeM pacTBOpa.
PactBop oxnaxkmanu no 75°C, mocie 4dero B PeakLUOHHYIO CMECh 3arpyskajld 3aTpPaBKy 4-
HUTpoOeH3mI-(((2S,3R)-3-((mpem-Oytokcukapoonm)amuno)-2-(((1R,2S,3S,4R ,65)-6-((mpem-
OyTokcukapOoHmIT)aMUHO)-4-((S)-4-((mpem-0yTOKCUKapOOHIIT )aMHHO)-2-
runpokcudOyranamuno)-3-(((2R,3R,4R,5R)-3,5-qurunpokcu- 5-metui-4-
(MeTmnaMuHO)TeTparupo-2H-nupan-2-1i)oKeH)-2 - ruApOKCULIMKIOT€KCHUIT)OKCH)-3,4- TMTHIPO-
2H-nupan-6-mm)mermn)kapdamara ¢opmyaer (4a) (1 r, 0,0010 momb, 0,005 s3xB.). BHOBB
00pa30BaBUIYVIOCS CycrieH3uo oxyaxkaanu 1o 3°C B Teuenue S 4 u nepememuany npu 0-5°C B
TE4YEHHE TONMOTHUTENBHBIX 4 4. CMech (PUIIbTPOBAH, IPOMBIBAIIN ALIETOHUTPHIIOM (ABE TOPLUN
no 300 miu) W Ccymmiaum B BakyymMe C mnonydeHueMm 4-HurpoOen3mn-(((2S,3R)-3-((mpem-
oyTokcukapoonmn)amuHo)-2-(((1R,2S5,3S,4R,65)-6-((mpem-0yTokcukapOoHm )aMuHO)-4-((S )-4-
((mpem-6yTokcukapOOHUIT)aMUHO)-2-ruapokcuOyTaHamuao)-3-(((2R,3R 4R ,5R)-3,5-
IUTUAPOKCHU-S5-MeTUI-4-(MeTraMuHo yreTparuapo-2H-nupan-2-un)oxen)-2-
TUIAPOKCUIMKIIOTEKCHIT)OKCH)-3,4-nurunpo-2H-nmpan-6-un)merun)kapdamara  Gopmynsl  (4a)
(105,43 r, 51% MOmsIpHBI BBIXOX).
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Ilpumep Se

[00375] B creknsHHBI peakTop € KOXKYXOM, CHAO)KEHHBIH MEIIANKOH C BEPXHHUM
MIPUBOJIOM, 3arpy>Kajii CH30MHLHH B Buae cBoooaHoro ocHoanwus (300,0 r, 0,670 monb, 1 5kB.,
KF=5,65), a 3atem wmertanon (1500 mun) u auxmnopmeran (1500 mu). Ilocne pactBopeHus
TEMIEpaTypy  peakuud  CTa0MIM3HpOBaIM  HAa  YpPOBHE 15°C.  PactBop  n-
HUTpOoOeH3unbeH3oTpuasonkapoamar (226 r, 0,758 mosb, 1,13 3kB.) B nuxnopmerane (4200 i)
n00aBJSUT B PEAKTOP B TEYEHHE TPEX 4YacoB, MOAAEPIKUBASI TEMIIEPATYPY PEaKLHH Ha YPOBHE
npumepHo 15°C. JlobaBneHue 3aBepiuajv MPOMbIBKOHN mauxjopmeraHoM (300 mu). Uepes 30
MUHYT U3 PEAKIHOHHOH CMeCH OTOMpaiu mpoOy M ONpeAessuld 3aBEpLISHHE PEeaKLUd MyTeM
BDXX anammsa (morpebneHue cuzoMHIMHA). HEOUMIIEHHYIO PEAaKIMOHHYK) CMECh
KOHLIEHTPUPOBAJIA B BaKyyMe C IMOJIyueHHEM KOHEYHOro odobema 1500 mi. B peakunonHyro
cMech 3arpykanu meranosn (4500 Mi1) M IPOBOAMIM BTOPYK) KOHLEHTPAIMIO B BaKyyMe IO
neneBoro oovema 4500 M.

[00376] B peakumoHHyr0 cMmech 3arpykanu wmeranon (900 mu) u Temmeparypy
crabmnmsuposanu Ha ypoHe 20°C. ITocnenoBarenbHO 3arpyskanu TpudTHIaMuH (498 mu, 3,593
Mosib, 5,36 5kB.) W auruapar anerara nwHkKa (425 r, 1,936 momb, 2,89 5KkB.) W CMech
nepememBand B TedeHne 1 4. IlpenBapuTenpbHO TMONYyYEeHHBIW pacTBOp AuU-Mpem-
Oyrunaukapbonara (894 r, 4,096 momb, 6,11 5kB.) B Meranone (600 mu) nobaBmsiim B
peaKkIMOHHBIN pacTBOp B TeueHne 60 muHyT. IlepeHoc 3aBepiuanyu MpoOMBIBKOI MeTaHOJIOM (60
mi). Tlocne noGaBieHust peakUMOHHYK CMech mnepememnBain B TeueHue 9 4 mpu 20,0°C, a
3aTeM U3 PEeaKIMOHHOH CMeCH OTOMpaiu MpoOy W ONpenessif 3aBepLIeHHE PEeaKIHU MyTeM
BOXX anamuza (motpebnenue 4-uutpodensun-(((2S,3R)-3-amuno-2-(((1R,2S,35,4R,65)-4,6-
auamuHo-3-(((2R,3R,4R,5R)-3,5-nurunpokcu-5-merun-4-(Merunamuto)rerparuapo-2H-nupan-
2-WIT)OKCH)-2-TUAPOKCUIIMKIIOTeKCHUIT)OKCH)-3,4- nuruapo-2H-nimpan-6-uwn)mernin)kapbamata U
MOHO-Boc-3amuIieHHoro MIPOMEKYTOUHOIO 4-uutpoben3un-(((2S,3R)-3-((mpem-
OyTokcukapoonm)amuHo)-2-(((1R,2S,3S,4R,65)-4,6-muamuno-3-(((2R,3R 4R ,5R)-3,5-
OUTUAPOKCH-S-MeTHII-4-(MeTHIaMiHO yreTparuapo-2H-nupan-2-un)okcn)-2-
THIPOKCUIMKIIOTEKCHIT)OKCH)-3,4-nurunpo-2H-nmpan-6-mn)merun)kapbamara). HeounmeHHyro
PEaKIIMOHHYI) CMeCh KOHIIEHTPUPOBAIU B BaKyyMe C MOJIyYeHHeM KOHeYHOro oobsema 3000 mit.
Temneparypy crabunmusupoBaiu Ha ypoBHe OT 20 nmo 30°C u peakiuro TacwWid IyTeM
nobasnenust 25% ammuaka (1500 mur) B Teuenwe 109 MuH (OCTOPOXKHO: 3K30TEPMUYECKOE
nobaByieHHE, CKOPOCTh 10OABJIEHUSI KOHTPOJIUPOBANIN JUIS TIOANEPKAHUS TEMIIEPaTypbl PeaKLuu
Ha ypoBHe oT 20 mo 30°C). HobGammsum auxjiopmeran (3000 mur) u nByx(dasHyro cmech
nepemMelnuBad B TedeHHe 20 MHUHYT, IOCIE Yero MepeMelINBaHWe MPEKpalald W CIOU
OCTaBJISUIM Pa3AenaTbCsi. HIUKHMI OpraHWYecKuid CJIOH C MPEUMYLIECTBEHHBIM COAEP>KAHUEM
npoaykra (OP1) mepeHocHNIM B TPHEMHHUK, TOTJAa KaK BEPXHUN BOIHBIM CIIOW C MajibiM
conepkanuem mnponykra (AQ1) otOpaceiBamm. OP1 Bo3Bpamasu B peakTop, B KOTOPBIM
3arpyxanu Boxay (750 mut) u 25% ammuaxka (750 mut). Cnou cMelTuBaIu MyTeM MepeMerIuBaHus,
a 3areM OCTaBsUIM  Pa3fessaTbCs, MOCIAEe 4Yero HWXKHUH  OPraHUYeCKHH CIIOH C

NPEeUMYILIECTBEHHBIM cozepkanueM nponykra (OP2) mepeHocunu B NPHEMHHK, TOTAAa Kak
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BepxHUI BonmHBIA cioi (AQ2) orOpaceBamu. OP2 Bo3Bpamanun B peakTop, B KOTOPBIH
3arpyxanu mMeranos (225 m) u Boay (1500 mur). Cron cMemmBaid MyTeM MMEePEeMEIINBaHUs, a
3aTEM OCTaBJISUIM PA3AENAThCs, MOCIE Yer0 HUXKHUN OPTraHUYECKUM CIIOU C MPEUMYLIECTBEHHbIM
conepkanuem mpoaykra (OP3) mepeHocusin B NMPUEMHUK, TOTAAa KaK BEPXHHU BOIHBIA CJIOU
(AQ3) orOpaceBanu. OP3 Bo3Bpaiany B peakTop, B KOTOPBIH 3arpyaiu MeTtaHoul (225 mi) u
Boay (1500 mur). Cron cMemmBanu MyTeM MEPEeMEIINBAHUS, & 3aT€M OCTaBJSUIA Pa3leIsIThCs,
I0CJI€ Yero HWKHUHM OpraHuYecKUi CJI0H ¢ MpenMyIeCTBEeHHbIM conepkanueM npoaykra (OP4)
MEPEHOCHIM B MIPUEMHHUK, TOT/Ia Kak BepxHUil BomHbIH cioii (AQ4) orOpackiBaiu. KoHeuHyro
NPOMBITYIO opraHnyeckyro a3y (OP4) Bo3Bpamanu B peakTop U KOHLEHTPUPOBAIH B BaKyyMe
1o oovema 2700 mi1.

[00377] B peaktop nodasnsuin Boay (150 mi), Boc-(S)-HABA (153 1, 0,698 mons, 1,04
5kB.) U l-ruppokcubenszorpuazon (17 r, 0,126 monb, 0,19 3kB.). ITocne 3arpy3ku Kaxxmoro u3
tBepabix BemmectB (Boc-(S)-HABA wu 1-rumpokcubeHszoTpuaszona) nuxiopmeran (60 wun)
NPUMEHSUTH JUIE TPOMBIBKM 3arpy304HOM cHcTeMbl. 3HadeHne pH peakIMoHHOW cMecH
peryaupoBaiu 10 6,2 ¢ mpuMeHeHneM 2 M pacTBopa XJIOPHCTOBOAOPOAHOM KuchoTel (1122 mi).
ITocne  perynupoBanuss pH B peakUOHHYH  cMechb  3arpyxkamm  1-3tmi-3-(37-
0,694 wmomb, 1,03 53kB.).

Juxnopmeras (60 Mi1) IPUMEHSUTH AJISt IPOMBIBKH TTOCIIE 3arpy3KH TBEPAOTo BemecTsa. Yepes 4

AUMETHIIAMUHOIponi )Kapooauumuaa ruapoxmopun (133,
9 M3 PEaKLMOHHON cMecu OoTOMpaiu npoly W ONpenessuid 3aBeplieHue peakunn myreM BOXKX
(notpebnenue 4-aurpoden3mi-(((2S,3R)-2-(((1R,2R,3S,4R,6S)-4-amuno-6-((mpem-
oyTokcukapoonmin)amuHo)-3-(((2R,3R,4R,5R)-3,5-qurunpokcu- 5-metuin-4-
(MeTunamMuHO)TeTparuapo-2H-nupan-2-ui)oken)-2- ruipOKCULIMKIOTeKCUIT)OKCH)-3-((mpem-
OytokcukapOoHmI)aMuHO)-3,4-nurunpo-2H-nupan-6-mn)mera). B peakumoHHyro — cMmech
3arpy»kainu MetaHnon (525 mu), a 3arem quxiaopmeras (3600 min) u Boay (1500 mu). 3nauenue pH
peryaupoBaiu 10 8,5 ¢ nmpuMeHeHueM ruapokcuna Hatpus (430 mu). Cnon cMemmBamm myrem
NEepeMEeLINBaHMs, a 3aTeM OCTABJISUIM Pa3fessIThCs, MOCHE Yero HWKHHUI OpraHu4decKuil clioil ¢
NPEeUMYyLIeCTBEHHBIM conepkaHueM nponykra (OPS) mepeHocunu B NpPHEMHHUK, TOTAA Kak
BepXHHI BOnHBINA ciioit (AQS) otOpackBanmu. OPS BO3Bpawianu B peakTop, a 3aTeM H00aBIISLIIH
Bony (2100 mu). Ciom cMemMBaiIM MyTeM MEPEMELINBAHMS, a 3aT€M OCTABJISUIH PA3JEsAThCS,
NIOCJI€ YeTO HIKHHUH OPTaHWYECKHH CJIOH C MPEeNMYIIECTBEHHbIM conepkanueM npoaykra (OP6)
NEePEeHOCHIM B TPHEMHHUK, TOrZa Kak BepxXHUHM BoOmHbIA cioil (AQ6) orOpaceBamn. OP6
BO3BpAIlaJId B PEAKTOP M KOHIIEHTPUPOBAIU B BAKyyMe C TOJy4eHHeM KOHeduHoro odbvema 3000
. B peaktop 3arpyxkanu aneronutpun (3000 mi1) U cMeCch KOHLEHTPHUPOBAIN B BaKyyMe IO
KOHeuHOro nejeBoro odvema 3000 M. B peakrop 3arpyxanu aneronutpui (3000 mut) u cmech
KOHLIEHTPUPOBAJIN B BaKyyMe JI0 KOHEUHOro nejeBoro oosema 3000 mui. B peaknnoHHyI0 cMech
3arpykaiu aueToHuTpu (mpumepro 6000 mut) 1o KOHEUHOTOo HeieBoro oobema 9000 mit.
[00378] Cwmecp HarpeBanm 10 TemmepaTypbl oOpatHoW konaeHcammu (83°C) wu
TOCJIEIOBATENbHO NO0ABISUTH J1Be mopuuu Bonbl (75 mut u 38 Mil) ¢ MOJlydeHHEM pPacTBOpA.
PactBop oxnaxxmanu no 80°C, mocie 4ero B peakLUOHHYIO CMECh 3arpykajld 3aTpaBKy 4-
HUTpoOeH3m-(((2S,3R)-3-((mpem-6yrokcukapoonmn)amuno)-2-(((1R,2S,3S,4R,65)-6-((mpem-
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OyTokcukapOoHMIT)aMUHO)-4-((S)-4-((mpem-0yToKCHKapOOHIIT )aMUHO)-2-
runpokcuOyranamuno)-3-(((2R,3R,4R,5R)-3,5-qurunpokcu-5-metuin-4-
(MeTunamuHO)TeTparuapo-2H-nupan-2-ui)oKen)-2- ruipOKCULIMKIOT€KCUIT)OKCH)-3,4- IUTHAPO-
2H-nupan-6-un)merun)kapoamara ¢opmyael (4a) (3 r, 0,0029 mons, 0,004 3xB.). BHOBB
o0Opa3oBaBIIyIOCS CycrieH3uto oxiaxkaanu 1o 3°C B teuenue 5 4 u nepememuBanu rnpu 0-5°C B
TeueHHe AOMOJHUTENbHBIX 4 4. CMech PUIBTPOBAIN, POMBIBAIN ALIETOHUTPIIIOM (J1B€ MOPLUH
no 300 M) W CymMiaud B BakyymMe C mnonydeHueMm 4-Hurpodensmn-(((2S,3R)-3-((mpem-
OyTokcukapOonmn)amuHo)-2-(((1R,2S,3S,4R,65)-6-((mpem-0yTokcukapOoH )aMUHO)-4-((S )-4-
((mpem-6yTokcukapOOHUIT)aMUHO)-2-ruapokcuOytanamuao)-3-(((2R,3R ,4R,5R)-3,5-
TUTUAPOKCH-S-MeTHII-4-(MeTraMuHO yreTparuapo-2H-nupan-2-mn)okcn)-2-
THIPOKCUIMKIIOTEKCHIT)OKCH)-3,4-nurunpo-2H-nmpan-6-mn)merun)kapbamara  Gopmyisl  (4a)
(364,8 1, 53% MoONAPHBII BBIXON).

Ilpumep 6: npumep cnocoda mnoaydeHusi mpem-6yTuia-((2R,3R4R,5R)-2-
(((1S,28,3R,4S,6R)-3-(((2S,3R)-6-(amunomeTnn )-3-((mpem-0yrokcukapooHuI)amuHo)-3,4-
auruapo-2H-nupan-2-uin)oxcn)-4-((mpem-6yrokcukapooHuI)aMuHo)-6-((S)-4-((mpem-
OYTOKCHMKAPOOHHMI)AMHHO)-2-THAPOKCUOYTAHAMUA0)-2-THAPOKCHIHKIOTeKCHII)OKCH)-3,5-
AUrHApoKcH-S-meruarerparuapo-2H-nupan-4-un)(Mernn)kapdamara dpopmyJnl (6a) us 4-
HuTpooen3na-(((2S,3R)-3-((mpem-6yroxkcuxapoonuia)amuno)-2-(((1R,25,35,4R,6S)-6-
((mpem-0yToxcuxapoonu)amuHo)-4-((S)-4-((mpem-0yTokcuKkapOoOHHI)aMHHO)-2-
ruapoxcudyranamuno)-3-(((2R,3R,4R,5R)-3,5-auruapoxcu-5-meruni-4-
(MeTnnamuHo)TeTparuapo-2H-nupan-2-ui)okcH)-2-ruApOKCHUHMKIIONeKCHIT)0KCH)-3,4-

auruapo-2H-nupan-6-ua)merna)kapdamara ¢popmy.ibl (4a).
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Ilpumep 6a

[00379] B cTekyisHHBIA peakTop ¢ KOXKyXoM (peakTop A), CHaOKEHHBIH MEIIANKOH C
BEPXHUM MIPUBOAOM, 3arpyxajin 4-anTpoben3un-(((2S,3R)-3-((mpem-
oyTokcukapoonmin)amuHo)-2-(((1R,2S5,3S,4R,65)-6-((mpem-OyTokcukapOoHm )aMuHO)-4-((S)-4-
((mpem-6yTokcukapOOHUIT)aMUHO)-2-ruapokcuOyTaHamuao)-3-(((2R,3R 4R ,5R)-3,5-
OUTUAPOKCHU-S5-MeTUI-4-(MeTrnaMuHO JreTparuapo-2H-nupan-2-un)oxen)-2-
TUIPOKCUIMKIOTEKCHIT)OKCH)-3,4-nurunpo-2H-nmpan-6-un)merun)kapdbamar  popmynsl  (4a)

(320 r, 0,311 momb, 1 5kB.). B peaxtop 3arpyxanu meranon (3200 mi) u Temmeparypy
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crabmnn3npoBanu Ha ypoBHe oT 45 1o 55°C (47°C). IlpenBapuTenbHO NOJTYYEHHBIA PacTBOP U-
mpem-Oytunaukapoonara (81,60 r, 0,374 mounb, 1,20 skB.) B meranose (80 mur) moOaBisian B
PEAKLMOHHBIM pacTBOp B T€UEHHE 3 MUHYT. 3arpy3Ky 3aBeplIai IMPOMBIBKOM MeTaHoioM (80
mi). Uepe3 3 4 U3 peakIMOHHON cMecu oTOMpanu mpody U ONpenessuld 3aBepIieHHe PEeaKIiu
nyTeM BOXX aHaIu3a (motpebnenue 4-autpoden3un-(((2S,3R)-3-((mpem-
OyTokcukapOonmi)amMmuHo)-2-(((1R,25,3S,4R,65)-6-((mpem-OyTokcukapOonua)amuHo)-4-((S)-4-
((mpem-GyTokcukapOOHUIT)aMUHO)-2-ruapokcuOytaHamuao)-3-(((2R,3R 4R ,5R)-3,5-
OUTUAPOKCHU-S-MeTHII-4-(MeTraMiHO yreTparuapo-2H-nupan-2-un)okcn)-2-
TUIPOKCHIIMKIIOT€KCHIT)OKCH )-3,4- nuruapo-2H-nupan-6-mn)meti)kapdbamara popmyJibl (4a)).

[00380] Bo BTOpOH CTEeKJISIHHBIA peakTop ¢ KOoxyxoM (peaktop B), cHaOxeHHBbI
MEIIAJIKON ¢ BEPXHUM MPHUBOAOM, 3arpyxkanu Boay (2810 r) u rugpokcun Hatpust (131 1, 3,275
mouib, 10,52 5kB.). Yka3auHbIi menodHoi pacteop oxiaxkaanmu 1o 10 °C. B pacTsop 3arpysxajiu
mutuoHUT Hatpus (402 1) u Temneparypy cradbunmsuposanu Ha yposre 12,5°C.

[00381] PeakuOHHYKD CMeCh, COAEPKAIIYID TMPOMEKYTOUHBIH  mpem-OyTH-
((2R,3R.,4R,5R)-2-(((1S,2S,3R,4S,6R)-4-((mpem-6yTokcukapOoHm)aMuHO)-6-((S)-4-((mpem-
OyTokcuKapOOHIIT)aMUHO)-2-THapokcuOyTanamMuo)-3-(((2S,3R)-3-((mpem-
OyTokcukapOOHMIT)aMUHO)-6-(((((4-HUTPOOSH3MIT) OKCH )KapOOHUIT)aMIHO )METHI)-3,4- TUTHIPO-
2H-nupaH-2-11)OKCH)-2-THIPOKCULTUKIIOT€KCHIT)OKCH ) -3, 5- ANTHAPOKCH- S-METUIITETPAr U IPO-
2H-nupan-4-mn)(metnn)kapdamar (peakTop A), NEPEeHOCHIM B CMECh JAWTHOHUTA HATPUS
(peaxTop B) B Teuenume 1 4, mpm 3TOM MOANEpPKHUBAas TEMIIEPATYPy PEAKIMOHHONW CMECH
nutnonuTa Ha ypoHe 12,5°C. Ilepenoc 3aBepruanu 3arpy3koii meranosa (160 mur). Ilocne
3aBeplIeHus 100aBJIeHUs] PeaKLIMOHHYI0 cMech rpenu npu 20°C B Teuenue 3 4. Yepes 14 4 u3
pPeaKIMOHHON cMecu oTOHMpanu mpoOy U ONpenensiu 3aBeplieHre peakuuud mytem BOXXX
aHamu3a  (morpebnenue  mpem-Oytun-((2R,3R,4R,5R)-2-(((1S,25,3R,4S,6R)-3-(((2S,3R)-6-
(((((4-amrHOOEH3MIT)OKCH ) KapOOHUIT )aMHHO )METH )-3-((mpem-0y TOKCUKapOOH U )JaMHHO)-3,4-
auruapo-2H-nupaH-2-un)okcu)-4-((mpem-0yTokcukapOoHu )aMuHo)-6-((S)-4-((mpem-
OyTOKCHKapOOHMIT)aMUHO)-2-THAPOKCHOYTAHAMUIO )-2-THAPOKCHULIUKIIOTEKCHIT )OKCH)-3,5-
OUTUAPOKCH-S-MeTunTeTparunpo-2H-upan-4-nn)(merun)kapbamara). PeakunMOHHYIHO — cMech
KOHLIEHTPUPOBAJIA B BaKyyMe NPU MaKCUMAJbHOH Temmeparype koxyxa 35°C ¢ monyueHnem
KOHe4HOoro obvema 4160 mii. B peakioHHyr0 cMech 3arpy»kanu nzonponmianerat (1280 mi) u
Bony (1920 mu). Crnom cmemumBanu myTeMm mnepememnBaHust npu 35°C, a 3aTeM OCTaBIISLIIH
pa3nenAThCs, MOCie Yero HwKHUNA BoxHbIA cod (AP1) u Bepxuuii opranudeckuii cioit (OP1)
nepeHoCwn B mpueMHUKH. APl BO3Bpamaaym B peakTop M JOMOJHUTEIBHO 3KCTPArHPOBAIIH
apyrodi mopuueit usonponmnanerata (640 M) ¢ monydeHmem BomHoro ciiost 2 (AP2) wm
opranuueckoro ciost (OP2). AP2 orGpaceiBanu, Torna kak OP2 obwenunsinu ¢ OP1 B peakrope.
Vka3zaHHbI OOBEAMHEHHBIH OPTraHWYECKHH pAacTBOP C MNPEHMYIIECTBEHHBIM COIEpPKAHUEM
NPOAYKTA MPOMBIBAJIH JBYMs MOpLHsIME 6,5% pacTBopa OnkapOoHaTa HaTpus (2 nopuuu o 960
min). IIpombiTeie opranudeckue (pa3pl KOHLEHTPHUPOBAIN B BaKyyMe O LieleBOro oobema 960
. B peaxrtop 3arpyxkanu mzonponmianerar (960 M) U NPOBOIUIM BTOPYIO a3€0TPOITHYIO

NEeperoHKy 1o uenesoro odvema 960 mi. B peaktop 3arpy:kajiy JOMOJHHUTEIBHYIO MOPLIUIO
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uszonponmianerata (960 Mi1) U NPOBOAWIM TPETHIO a3€OTPOIHYIO IMEPErOHKY N0 LEJIeBOrO
oowvema 1120 mn. Temneparypy crabunusupoBany Ha yposHe 37,5°C 1 B cMeCh 3arpy»Kajid BOAY
(17 wmm) ¢ pmoctmxenuem 3HadeHnws no KF 1,5 macc.%/macc.%. B peaktop 3arpysxkanu
nuxyiopmetad (1120 mir) u Temneparypy cradmnusuposain Ha yposHe 10,7°C. B cmecs BHOCHIU
3arpaBky mpem-0ytun-((2R,3R,4R,5R)-2-(((1S,25,3R,4S,6R)-3-(((2S,3R)-6-(amuHOMETHIT )-3-
((mpem-6yTokcukapboruT)amMuno)-3,4- turuapo-2H-nupan-2-nn)oxcn )-4-((mpem-
OyTokcukapOOHMIT)aMUHO)-6-((S)-4-((mpem-6yToKCHUKapOOHIIT )aMHHO)-2-
THIPOKCUOYTaHAMUIIO)-2-THAPOKCULIMKIOT€KCHIT)OKCH)-3,5- TUTHAPOKCH-S-METUIITETPAr U IPO-
2H-nupan-4-wmn)(metwn)kapdamarta Gopmyasl (6a) (6,4 1, 0,0067 monb, 0,02 3kB.). ITopuuro
auxjopMeTana (32 MJ) NpUMEHsUTM JJIE  CMbIBaHUs 3aTpaBku. CMech ¢ 3aTpaBKOM
nepemennBaiy B TedeHue 2 4 npu 10°C u oxnaxzpanu no 0°C B teuenue 2 4. CycneH3uro
JOTIOJIHUTEIPHO TEePEMELINBAI B TE€YCHHE 3,5 4, mocjie 4ero (UiIbTPOBAIH W IPOMBIBAIN
nuxjgopmeranoM (320 mur). BeineneHHbIi MaTepral CyIIMIN B BAKYYMHOM CYIIHJIBHOM IIKady ¢
nonyueHuem mpem-0ytun-((2R,3R,4R,5R)-2-(((1S,25,3R.4S,6R)-3-(((2S,3R)-6-(amuHOMETWIT)-
3-((mpem-6yTokcukapOoHmI)aMuHO)-3,4- nurunpo-2H-nmpan-2-un)oxcn)-4-((mpem-
OyTokcukapOOHMIT)aMUHO)-6-((S)-4-((mpem-0yToKCHKapOOHIIT )aMHHO)-2-
THAPOKCUOYTaHAMHIO)-2-THAPOKCHLIMKIOT€KCHIT)OKCH)-3, 5 - AUTHAPOKCH- S-METUIITETPAr U IPO-
2H-nupan-4-mn)(merwn)kapdamata Gopmyiiel (6a) (259,66 T, 88% MONSpHBIN BBIXOX).

Ilpumep 6b

[00382] B crexyissHHBIA peakTop ¢ KOKyXoM (peakTop A), CHaO>KEHHBIH MEIIaNKOH C
BEPXHUM IIPUBOJIOM, 3arpyxajiu 4-anTpoben3un-(((2S,3R)-3-((mpem-
OyTokcukapOormui)amMuHo)-2-(((1R,25,3S,4R,65)-6-((mpem-0OyToxkcukapOoHuz)amMuHo)-4-((S)-4-
((mpem-6yTokcukapboHUIT)aMuHO)-2-ruapokcudyranamuno)-3-(((2R,3R 4R ,5R)-3,5-
AUTHIPOKCH-S5-MeTHII-4-(MeTUIIaMIHO JTeTparunpo-2H-nupan-2-wmm)okcn)-2-
T'HAPOKCULIMKIIOTEKCUIT)OKCH )-3,4-nuruapo-2H-nupan-6-un)merun)kapbamar  popmynsl  (4a)
(320 1, 0,311 momb, 1 »kB.). B peaktop 3arpyxamu meranon (3200 mi) u Temmeparypy
crabmn3upoBaiu Ha ypoBHe OT 45 1o 55°C (50°C). IlpenBapuTenbHO NOJTY4YEHHBIH PacTBOP JIU-
mpem-Oytunaukapoonar (81,60 r, 0,374 monb, 1,20 5kB.) B MeraHoiae (80 mu) mobaBnsiu B
PEaKIMOHHBIA PAaCcTBOP B TEYEHHE 5 MUHYT. 3arpy3Ky 3aBeplIaid MPOMBIBKOH MeTaHoioM (80
mut). Uepes 5 4 B peaKLIMOHHBIN pacTBOP 10OABIISUIN TOTIOIHUTENBHYIO MOPIUIO MPEIBAPUTEIBHO
MOJTYyUYEHHOTO pacTBopa au-mpem-Oyrunankapoonara (1,92 r) B meranone (1,9 mu). Uepes 1
U3 PEaKIHOHHOW cMecu oTOupanu mpody U ONpenessiv 3aBeplieHne peakiuu myrem BOXKX
aHamuza  (motpebnenne  4-HuTpodeH3mn-(((2S,3R)-3-((mpem-OyTokcuKapOOHIIT)aMIHO)-2-
(((1R,28,3S.4R,65)-6-((mpem-0yTokcukapOoHmT)aMuHO )-4-((S)-4-((mpem-
OyTokcukapOoHIIT)aMiuHO)-2-rrapokcudyranamuno)-3-(((2R,3R 4R ,5R)-3,5-nurunpokcu-5-
MeTHI-4-(MeTHIaMuHO JTeTparuapo-2H-nupan-2-mi)oKcn )-2-ruApOKCULIMKIIOT €KCHIT ) OKCH)-3,4-
nurnapo-2H-nmupan-6-um)merun)kapbamara Gopmyisl (4a)).

[00383] Bo BTOpOH CTEKJIIHHBIA peakTop ¢ KOoxyxoMm (peaktop B), cHaOxeHHBbIi
MEIIaJKON ¢ BEPXHUM NPHUBOAOM, 3arpykanu Boay (2490 r) u rugpokcun Hatpust (125 1, 3,125

mouib, 10,04 5kB.). Yka3aHHbBIN MENOYHON pacTBOp oxnaxaanu a0 S°C. B pactBop 3arpyxanu
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autnoHuT Hatpus (383 1, 2,200 monb, 7,07 3KB.) U TeMIepaTypy CTa0WIN3HPOBAIHM HA YPOBHE
7,5°C.

[00384] PeakuMOHHYIO CMeECh, COAEPXKAIIYIO TMPOMEKYTOUHBIH  mpem-OyTHI-
((2R,3R.,4R,5R)-2-(((1S,2S,3R,4S,6R)-4-((mpem-6yToxcukapOoHmI1)aMuHO)-6-((S)-4-((mpem-
OyToKCHKapOOHMIT)aMUHO)-2-ruapokcuOyTaHamu0)-3-(((2S,3R)-3-((mpem-
OyTokcukapOoHmIT)aMuHO)-6-(((((4-HUTPOOEH3MIT)OKCH )KapOOHMIT)aMUHO )METIN )-3,4- TUTHIPO-
2H-nmpaH-2-1i1)OKCH)-2-THAPOKCHIUKIOTEKCHIT)OKCH)-3, 5- TUTHAPOKCH-5-METHIITETParuApo-
2H-nupan-4-wn)(metin)kapbamar (peakTop A), MEPEeHOCHSIM B CMECh JAUTHOHUTA HATPUS
(peaxtop B) B Teuenue 1 4, mpu 3TOM MOANEPXKUBAsi TEMIEPATypy PEAKLHUOHHOW CMeCH
nuthoHuTa Ha ypoBHe 7,5°C. Tlepenoc 3aBepiumanu 3arpyskoit metanoja (160 mu). Ilocne
3aBepIICHUs] JOOABJICHUS] PEaKLIHOHHYI0 cMech rpenu npu 27,5°C B Teuenue 2 4. Yepe3 7 4 u3
PEaKIMOHHON cMecu oTOupanu mpody U Ompenessuid 3aBepiieHue peaknuu myrem BDOXXX
aHamuza  (motpebnenue  mpem-Oytun-((2R,3R,4R,5R)-2-(((1S,2S,3R,45,6R)-3-(((2S,3R)-6-
(((((4-amrHOOEH3MIT)OKCH ) KapOOHUIT ) aMHHO )METHIN )-3-((mpem-0y TOKCUKapOOHWIT )aMHHO)-3,4-
nuruapo-2H-nupan-2-un)oken)-4-((mpem-6yTokcukapOoHwT )aMuHO)-6-((S )-4-((mpem-
OyTOKCHKapOOHIIT)aMUHO)-2-THIPOKCHOY TAHAMUIO ) - 2-TUAPOKCUIIUKIIOTEKCHIT)OKCH)-3,5-
OUTUAPOKCH-S-MeTunreTparunpo-2H-mupan-4-nn)(merun)kapbamara). PeakmoHHYIO  cMech
KOHLIEHTPUPOBAJIA B BaKyyMe€ IPU MaKCHMAaJbHOH Temmeparype koxyxa 35°C ¢ monyueHneMm
KOHe4HOro obvema 4160 mi. B peakiioHHyr0 cMech 3arpyskanu nzonponmianerar (1280 mi) u
Bony (1920 mu). Crnom cmemuBanu myTeMm nepememinBaHusi npu 35°C, a 3aTeM OCTaBIISLIH
pa3nenAThCs, TOCie Yero HWKHUNA BoaHbIM cinoi (AP1) u BepxHuit oprannueckuii cioit (OP1)
nepeHocwin B npueMHUKH. AP1 Bo3Bpaiasu B peakTop M AONOJHUTENBHO SKCTParupoBasiu
apyroi mopuueit usonponmianerata (640 mi) ¢ momydenuem BomHoro ciost 2 (AP2) wu
opranuueckoro ciost (OP2). AP2 orOpaceiBanu, Torna kak OP2 obwvenunsiiu ¢ OP1 B peakrope.
Vka3aHHbI OOBENTUHEHHBII OPraHUYEeCKUIl PacTBOP C MNPEUMYIIECTBEHHBIM COZEp’KaHHEM
NPOAYKTA MPOMBIBAJIH JBYMs OopLusiMu 6,5% pacTBopa OukapOoHaTa HaTpus (2 nopuuu mo 960
mit). IIpombiThie opraHudeckue (pa3pl KOHLEHTPUPOBAIM B BaKyyMe IO LiesieBoro oobema 960
M. B peaxrtop 3arpyxkanu mzonponmianerar (960 mi1) U NPOBOIMIN BTOPYHO a3€O0TPOIHYIO
MEPEeroHKy 10 ueneBoro odbema 960 M. B peakTop 3arpy:kajid MOMOJHHUTEIBHYIO MOPLIUIO
uszonponmianerata (960 My1) U MPOBOAWIM TPETHEO a3€OTPOIHYI0 TEPErOHKY IO LEJIeBOro
oovema 1440 mn. Temnepatypy crabmmnsnpoBanu Ha ypoBHe 37,5°C u B cMech 3arpyskaju BOIY
(42 wmn) ¢ pocrtwkenuem 3Hadenws no KF 2.9 wmacc.%/macc.%. B peaktop 3arpysxkanu
nuxyiopmeTad (1440 mi) u Temnepatypy cradmiu3upoBaiu Ha yposHe 22,5°C. B cmech BHOCHIIH
3arpaBky mpem-Oytun-((2R,3R,4R,5R)-2-(((1S,2S,3R,4S,6R)-3-(((2S,3R)-6-(amuHOMETHT)-3-
((mpem-6ytokcukapOoHuIT)aMuHO)-3,4- nurunpo-2H-nupan-2-un)oken)-4-((mpem-
OyTokcukapOoHMIT)aMUHO)-6-((S)-4-((mpem-0yToKCHKapOOHIIT )aMUHO)-2-
THAPOKCUOYTaHAMHIIO)-2-THAPOKCULIMKIOT€KCHIT)OKCH)-3, 5 - ANTUAPOKCH- S-METUIITETPAr U IPO-
2H-nupan-4-mn)(mermn)kapdamara dopmynsl (6a) (6,4 r, 0,0067 momns, 0,02 3xB.). ITopuuro
nuxjopmerana (32 M) mpuMeHsUIM T CMbIBaHUs 3aTpaBKku. CMmech € 3aTpaBKOM

nepeMemnBanu B TedeHue 2 4 npu 22,5°C u oxnaxnanu ao 0°C B teueHue 2 4. CycneH3uro
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JOTIONTHUTEPHO TEPEMEIINBAIN B TE€YEeHHe 3,5 4, mocie 4ero (uiIbTPOBAIM U IPOMBIBAIN
nuxjopmeranoM (320 mur). BeieneHHbli MaTepral CyIIHIN B BAKYYMHOM CYILIMJIBHOM IIKady ¢
nonyueHuem mpem-0ytun-((2R,3R,4R,5R)-2-(((1S,25,3R,4S,6R)-3-(((2S,3R)-6-(amuHOMETHIT)-
3-((mpem-6yTokcukapOoHUI)aMuHO)-3,4- nuruapo-2H-nmpan-2-un)oxcn)-4-((mpem-
OyTokcukapOOHMIT)aMUHO)-6-((S)-4-((mpem-6yToKCHKapOOHIIT )JaMHHO)-2-
T'HAPOKCUOYTaHAMU/IO)-2-THAPOKCULIMKIIOTEKCHIT)OKCH )-3, 5- AMTHAPOKCH- S-METHIITETPAr uAPO-
2H-nupan-4-um)(mermn)kapbamara popmyast (6a) (257,77 r, 87% BbIxon).

Ipumep 6¢

[00385] B cTexysiHHBINA peakTop ¢ KOXKYyXOM (peakTop A), CHaOKEHHBIH MEINajKoh C
BEPXHUM IIPUBOJIOM, 3arpyxanu 4-antpoben3ui-(((2S,3R)-3-((mpem-
OyTokcukapoonmin)amuHo)-2-(((1R,2S5,3S,4R,65)-6-((mpem-0yTokcukapOoH )aMuHO)-4-((S )-4-
((mpem-6yTokcukapOOHUIT)aMUHO)-2-ruapokcuOyTaHamuao)-3-(((2R,3R 4R ,5R)-3,5-
OUTHAPOKCH-S5-MeTHI-4-(MeTraMuHO yreTparuapo-2H-nupan-2-mn)oken)-2-
THIPOKCUIMKIIOTEKCHIT)OKCH)-3,4-nurunpo-2H-nmpan-6-un)mernn)kapdbamar  popmynel  (4a)
(320 1, 0,311 momb, 1 3kB.). B peakrtop 3arpyxamu meranon (3200 mi) u Temmeparypy
crabmnm3npoBainu Ha ypoBHE oT 45 1o 55°C (50°C). IlpeaBapuTenbHO NOIYYEHHBIA PaCcTBOP H-
mpem-Oytunaukapoonara (81,60 r, 0,394 moinb, 1,20 3kB.) B MetaHose (80 mu) nobaBisid B
PEaKIMOHHBIA PacTBOP B T€UEHHE 3 MUHYT. 3arpy3Ky 3aBeplIai IMPOMBIBKOW MeTaHoioM (80
mi1). Uepe3 3 4 U3 peakIIMOHHON cMecH OTOMpay mpody U ONpenesisyii 3aBepIIeHHEe PeaKIum
nyTeM B3OXX aHajan3a (motpebnenue 4-aurpoden3un-(((2S,3R)-3-((mpem-
oyTrokcukapoonmn)amuHo)-2-(((1R,2S,3S,4R,65)-6-((mpem-OyTokcukapOoHm1)aMuHO)-4-((S)-4-
((mpem-6yTokcukapOOHUIT)aMUHO)-2-ruapokcuOyranamuno)-3-(((2R,3R 4R ,5R)-3,5-
OUTUAPOKCU-S5-MeTUI-4-(MeTrnaMuHo JreTparuapo-2H-nupan-2-un)oken)-2-
THIPOKCUIIMKIIOTEKCUIT)OKCH)-3,4-nurunpo-2H-npan-6-un)merun )kapdamata Gopmyiisl (4a)).

[00386] Bo BTOpOi CTEKJISHHBIA peakTop C KOxyxoM (peakrop B), cHaOxeHHbI
MEIIaJKON ¢ BEPXHUM MPHUBOAOM, 3arpyskanu Boay (2170 r) u runpokcun Hatpus (118 r, 2,950
Moub, 9,48 5kB.). Yka3aHHbIN menouHol pactBop oxnaxknanu no 0°C. B pactBop 3arpy:xanu
autnoHuT Hatpust (364 1, 2,091 monb, 6,72 3KB.) U TeMIepaTypy CTaOWIM3HPOBATIH HA YPOBHE
2,5°C.

[00387] PeakMOHHYK) CMeECh, COAEPKAIYID TMPOMEKYTOUHBIA  mpem-OyTH-
((2R,3R.,4R,5R)-2-(((1S,2S,3R,4S,6R)-4-((mpem-6yTokcukapOoHm)aMuHO)-6-((S)-4-((mpem-
OyTokcHKapOOHIIT)aMUHO)-2-TrapokcuOyTanamMuo)-3-(((2S,3R)-3-((mpem-
OyTokcuKkapOOHMIT)aMUHO)-6-(((((4-HUTPOOSH3MIT)OKCH )KapOOHUIT )aMUHO )METHI)-3,4- TUTHIPO-
2H-nupaH-2-11)OKCH)-2-THIPOKCULITKIIOT€KCHIT )OKCH)- 3, 5- ANTHAPOKCH- S -METUIITETPAr U IPO-
2H-nupan-4-mn)(metmn)kapbamar (peakTop A), TMEPEHOCHIM B CMECh AWTHOHUTA HATPUS
(peaxTop B) B TedeHume 5 U, mpw 3TOM NOANEPKUBAs TEMIIEPATYPy PEAKLMOHHOW CMeCH
nutnonuTa Ha ypoBHe 2,5°C. Ilepenoc 3aBepimanu 3arpy3koit mertanoia (160 mu). Ilocre
3aBeplIeHus] 10OABIEHHUs PEaKIMOHHYI0 cMech rpenu npu 35°C B Teuenune 1 4. Yepes 3 4 u3
pPEeaKMOHHON cMecH oTOupanu mpody U ompenessuid 3aBepuieHHe peaknuu myteM BDOXXX
aHamuza  (morpebnenune  mpem-Oytun-((2R,3R,4R,5R)-2-(((1S,25,3R.,4S,6R)-3-(((2S,3R)-6-
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(((((4-amrHOOEH3MIT)OKCH ) KapOOHUIT)aMHHO )METHIN )-3-((mpem-0y TOKCUKapOOHWIT)aMHHO)-3,4-
nuruapo-2H-nupan-2-un)oken)-4-((mpem-oyTokcukapOoH )aMruHo)-6-((S )-4-((mpem-
OyTOKCHKapOOHIIT)aMUHO)-2-THIPOKCHOY TAHAMUIO ) - 2-TUAPOKCHUIIUKIIOTEKCHIT )OKCH)-3,5-
OUTUAPOKCU-S-MeTunrerparunpo-2H-nmupan-4-nn)(merun)kapdbamara). PeakmoHHyr0  cMech
KOHLIEHTPUPOBAJIM B BaKyyMe IPHM MaKCHMAaJbHOH Temmeparype koxyxa 35°C ¢ monyueHneMm
KOHeuHOro obovema 4160 mi. B peakimoHHyr0 cMech 3arpyskanu uzonpornmiamerat (1280 mu) u
Bony (1920 mu). Crnoum cmemuBanu nyTeMm mnepemernuBaHus npu 35°C, a 3aTeM OCTaBIISLIIH
pa3nensThCs, TOCHe Yero HIKHUNA BoaHbIN ciod (AP1) u BepxHuii opranuueckuii cioit (OP1)
nepeHocwu B mpueMHUKH. APl BO3Bpamiasu B peakTop M JOMOJHUTENBHO SKCTPArHpOBAIU
apyroi mopuueid usonponmnanerata (640 mi) ¢ monydeHwem BomHOro ciiosi 2 (AP2) wu
opranuueckoro ciost (OP2). AP2 orOpaceiBanu, Torna kak OP2 obwenunsiim ¢ OP1 B peakrope.
Vka3zaHHbIi OOBEAMHEHHBIH OPraHUYECKHH pPAcTBOP C TNPEHMYIIECTBEHHBIM COIEPKAHUEM
NPOAYKTA MPOMBIBAJIH JBYMs OpLHsIME 6,5% pacTBopa OnkapOoHaTa HaTpus (2 nopuuu o 960
mit). IIpombiTeie opraHudeckue (a3pl KOHLEHTPUPOBAIHN B BaKyyMe J0 IiesieBoro oobema 960
M. B peaxrtop 3arpyxkanu mzonpornmianerar (960 Mi1) U NPOBOIMIN BTOPYEO a3€0TPOIHYIO
MEPEeroHKy 10 uLeneBoro odvema 960 M. B peaktop 3arpy:kajid MOMOJHHUTEIBHYIO MOPLIUIO
uszonponmianerata (960 M) U NPOBOAWIM TPETHIO a3€OTPOIHYI0 TEPErOHKY IO LEIeBOro
oowvema 1760 mn. Temnepatypy crabmnusuposanu Ha ypoBHe 37,5°C u B cMech 3arpyskaj BOY
(71,2 mn) ¢ nmoctmwxenuem 3HaueHuss mo KF 3.9 wmacc.%/macc.%. B peakrop 3arpyxanu
nuxyiopmetad (1760 mur) u Temmneparypy cradbmiuzuposanu Ha yposHe 35°C. B cMech BHOCHIH
3arpaBky mpem-Oytun-((2R,3R,4R,5R)-2-(((1S,2S,3R,4S,6R)-3-(((2S,3R)-6-(amuHOMETH)-3-
((mpem-6yTokcukapOOoHUIT)aMUHO)-3,4- nurunpo-2H-nupan-2-un)oxen)-4-((mpem-
OyTokcukapOOHMIT)aMUHO)-6-((S)-4-((mpem-OyTOKCUKapOOHIIT ) aMUHO)-2-
T'HAPOKCUOYTaHAMU/IO)-2-THAPOKCULIMKIIOTEKCHIT)OKCH )-3, 5- AUTHAPOKCH- S-METHIITETPAr i APO-
2H-nmpan-4-um)(merun)kapbamara dopmyinsl (6a) (6,4 r, 0,0067 mons, 0,02 s3ks.). ITopruro
auxjopMerana (32 MJ) TNpUMEHsUTM T CMbIBaHUs 3aTpaBku. CMech ¢ 3aTpaBKOM
nepeMennBaiu B TedeHue 2 4 npu 35°C u oxnaxnpanu 1o 0°C B Teuenue 2 4. CycrneH3uro
JOTIOJIHUTEBHO TEePEeMEIINBAIN B TE€YCHUE 3,5 4, mocie 4ero (pUiIbTPOBATH M MPOMBIBAIH
nuxjaopmetanoM (320 mur). BeieneHHbIi MaTepual CyIIMIN B BAKYYMHOM CYLIHJIBHOM IIKady ¢
nonyuenuem mpem-0ytun-((2R,3R,4R,5R)-2-(((1S,25,3R.4S,6R)-3-(((2S,3R)-6-(amuHOMETWIT)-
3-((mpem-6yTokcukapOoHmI)aMruHO)-3,4- nurunpo-2H-nmpan-2-un)okcn)-4-((mpem-
OyTokcukapOOHMIT)aMUHO)-6-((S)-4-((mpem-0yTOKCHKapOOHIIT)aMHHO)-2-
THOPOKCUOYTaHAMHIIO)-2-THAPOKCHULIMKIOT€KCHIT)OKCH)-3,5- TUTHAPOKCH-5-METUIITETPAr U IPO-
2H-nupan-4-mn)(mermn)kapdbamara Gopmynsl (6a) (103,5 r, 0,109 momb, 35% MosIpHBIIA
BBIXOJ).

Ilpumep 6d

[00388] B cTexysiHHBIN peakTop ¢ KOKyXoM (peakTop A), CHaOKEHHBIH MEIIANKOH C
BEPXHUM IPUBOJIOM, 3arpyKajiu 4-anTpoben3un-(((2S,3R)-3-((mpem-
OyTokcukapoonmin)amuHo)-2-(((1R,2S,3S,4R,65)-6-((mpem-OyTokcukapOoH1)aMuHO)-4-((S)-4-
((mpem-6yToxcukapOOHUIT)aMUHO)-2-ruapokcuOyranamuno)-3-(((2R,3R 4R ,5R)-3,5-
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OUTUAPOKCH-S-MeTUI-4-(MeTrnaMuHo JreTparuapo-2H-nupan-2-un)oxen)-2-
THIAPOKCUIMKIOTEKCHIT)OKCH)-3,4-nurunpo-2H-nupan-6-un)merun)kapdbamar  popmyner  (4a)
(320 r, 0,311 momb, 1 3kB.). B peaxkrtop 3arpyxamu meranon (3200 mi) m Temmeparypy
crabmnn3upoBanu Ha ypoBHe oT 45 1o 55°C (47°C). IlpenBaputenbHO NOJTY4YEHHBINH PacTBOP U-
mpem-Oytunaukapbonara (81,60 r, 0,374 monb, 1,20 5kB.) B Metanone (80 mi) noGaBisiiu B
PEaKLMOHHBIM pacTBOp B T€UEHHUE 3 MUHYT. 3arpy3Ky 3aBepliajiy IMPOMbIBKOM MeTaHoioM (80
mit). Uepe3 6 4 U3 peakMOHHOW cMecH oTOMpanu nmpoly M ONpeRessIi 3aBepLICHHEe PeaKkIuu
nyTeM BOXX aHaJM3a (notpebnenue 4-autpoden3un-(((2S,3R)-3-((mpem-
OyTokcukapoonmn)amuHo)-2-(((1R,2S,3S,4R,65)-6-((mpem-0yTokcukapOoH )aMUHO)-4-((S)-4-
((mpem-6yTokcukapOOHUIT)aMUHO)-2-ruapokcuOytaHamuao)-3-(((2R,3R ,4R,5R)-3,5-
TUTUAPOKCH-S-MeTHII-4-(MeTrIaMiHO yreTparuapo-2H-nupan-2-mn)okcn)-2-
TUIPOKCHIIMKJIOT€KCIIT)OKCH )-3,4-nurunpo-2H-nupan-6-mn)meti)kapdamara Gopmyiisl (4a)).

[00389] Bo BTOpOH CTEKJISIHHBIH peakTop ¢ KOXyxoM (peakrop B), cHaOkeHHBIH
MEIIaJKOH C BEPXHUM MPUBOAOM, 3arpy:kaiu soay (2810 r) u ruppokcun vatpus (131,21, 3,280
mouib, 10,54 3xB.). YkazaHHbId mea09HON pacTBop oxnaxknanu no 10°C. B pactBop 3arpyskaiu
autroHHT Hatpus (401,9 1, 2,308 monb, 7,42 5KB.) U TeMIiepaTypy cTabMIM3UpOBAIN HA YPOBHE
12,5°C.

[00390] PeaknuoHHYED CMeCh, COAEPNKAIIYIO TMPOMEKYTOUHBIA  mpem-OyTH-
((2R,3R.,4R,5R)-2-(((1S,2S,3R,4S,6R)-4-((mpem-6yTokcukapOoHmi)aMuHo)-6-((S)-4-((mpem-
OyTokcukapOOHIIT)aMUHO)-2-rrapokcuOyTanamMuo)-3-(((2S,3R)-3-((mpem-
OyTokcHuKapOOHMIT)aMUHO)-6-(((((4-HUTPOOSH3MIT)OKCH )KapOOHUIT)aMIHO )METHI)-3,4- TUTHPO-
2H-nupaH-2-11)OKCH)-2-TUIPOKCULIUKIOTeKCUIT)OKCH ) -3, 5- AUTUAPOKCH- S -METUIITETPAr U IpO-
2H-nupan-4-um)(mermn)kapbamar (peakrop A), NEpEeHOCHSIM B CMeCh JUTHOHHUTA HATPHs
(peakrop B) B Teuenme 1 u, mpu STOM MOAAEPXKHBAS TEMIEPATYPY PEAKLIMOHHOW CMeECH
autnoHura Ha ypoBHe 12,5°C. Ilepenoc 3aBepiuanu 3arpy3koi meranona (160 mu). Ilocne
3aBeplIeHus1 10OABJICHUsI peaKLUOHHYI0 cMech rpenu npu 20°C B Teuenne 3 4. Uepes 18 u u3
PEaKIMOHHON cMecH oTOupanu mpody U Ompenessuiu 3aBepiueHue peakiuu myrem BOXKX
aHamuza  (morpebnenue  mpem-Oytun-((2R,3R,4R,5R)-2-(((15,2S,3R,4S,6R)-3-(((2S,3R)-6-
(((((4-amrHOOEH3MIT) OKCH ) KapOOHUIT)aMHHO )METHN )-3-((mpem-0y TOKCUKapOOHUIT )JaMHHO)- 3,4~
auruapo-2H-nmupan-2-wun)oken)-4-((mpem-0oyTokcukapOoHm )aMuHo)-6-((S )-4-((mpem-
OyTOKCHKapOOHMIT)aMUHO)-2-THIPOKCHOY TAHAMUIO )-2-TUAPOKCUIIUKIIOTEKCHIT )OKCH)-3,5-
OUTUAPOKCH-S-MeTunTeTparunpo-2H-mupan-4-nn)(merun)kapbamara). PeakmoHHY0  cMech
KOHLIEHTPUPOBAJIA B BaKyyMe€ IPU MaKCUMAJbHOH Temmeparype koxyxa 35°C ¢ monyueHneMm
KOHeuHoro obowvema 4160 mi. B peakinoHHyr0 cMech 3arpy»kanu nzonponmianerar (1280 mi) u
Bony (1920 mu). Crnom cmemumBanu myTeMm mnepeMeminBaHust npu 35°C, a 3aTeM OCTaBIISLIH
Pa3nenAThCs, TOCHe Yero HWKHUNA BoxHbIH cinoi (AP1) u Bepxuuii opranmueckuii cioit (OP1)
nepeHocwn B npueMHUKH. APl BO3Bpammamum B peakTop M JIOMOJHUTENBHO 3KCTPArHpPOBAIIH
apyrodi mopuuei umsonponmanerara (640 mi) ¢ momydenmem BomHoro ciost 2 (AP2) wm
opranuueckoro cnost (OP2). AP2 orOpacseiBanu, Torna kak OP2 obwvenunsinu ¢ OP1 B peakrope.

VYka3zaHHbIi OOBEAMHEHHBI OpPraHUYECKHH pacTBOP € MNPEUMYINECTBEHHBIM COIEpIKaHUEM
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IPOAYKTa MPOMBIBAJIH ABYMs OpLHsIME 6,5% pacTBopa OnkapOoHaTa HaTpus (2 nopuuu o 960
mit). IIpombiTeie opranudeckue (a3pl KOHLEHTPUPOBAIM B BaKyyMe J0 IieneBoro oobema 960
M. B peaxrtop 3arpyxkanmu mzonponmianerar (960 M) ¥ NPOBOAMIN BTOPYIO a3€0TPOIHYIO
MEePeroHKy 10 LeneBoro odvema 960 mi. B peaktop 3arpy:kajiu NOMOTHHUTEIBHYIO MOPLIUIO
nzonponmnanerara (960 M) M NPOBOAMIM TPETHIO A3€OTPONHYIO MEPErOHKY MO0 LeNIEBOro
obbema 1280 mu. Temneparypy crabunusuposanu Ha ypoBHe 37,5°C u B cMech 3arpyskaiu BOAY
(26 mn) ¢ pocrwkenuem 3HaueHws no KF 2,1 wmacc.%/macc.%. B peakrop 3arpykanu
nuxyopmeTad (1280 mi) u Temnepatypy crabmnuzupoBaju Ha yposHe 15,1°C. B cmech BHOCHIIH
3atpaBky mpem-0ytun-((2R,3R,4R,5R)-2-(((1S,2S,3R,4S,6R)-3-(((2S,3R)-6-(amuHOMETHT )-3-
((mpem-6ytokcukapOoHUIT)aMuHO)-3,4- nurunpo-2H-nupan-2-un)okcn)-4-((mpem-
OyTokcukapOOHMIT)aMUHO)-6-((S)-4-((mpem-0yTOKCHUKapOOHMIT )aMHHO)-2-
THIPOKCHOYTaHAMHIO)-2-THAPOKCHLIMKIOT€KCHIT)OKCH)-3,5- TUTHAPOKCH-5-METUIITETPAr U IPO-
2H-nupan-4-mn)(mermn)kapdamata Gopmyisl (6a) (6,4 1, 0,0067 monb, 0,02 3xB.). ITopuuro
nuxjopmeTana (32 MJ1) mpuMeHsUTM  JUIT  CMbIBaHUs 3aTpaBku. CMmech € 3aTpaBKOM
nepeMennBaiy B TedeHue 2 4 npu 15°C u oxnaxnanu 1o 0°C B TedeHue 2 4. CycrneH3uro
IOTIOJIHUTENBHO TEPEMEIINBAIN B TE€YeHHE 3,5 4, mocje 4ero (UIbTPOBAIH W IPOMBIBAIN
nuxjaopmeraroM (320 mur). BeieneHHbI MaTepral CyIIHIN B BAKYYMHOM CYIIHJIBHOM IKady ¢
nonyueHuem mpem-0ytun-((2R,3R,4R,5R)-2-(((1S,25,3R.4S,6R)-3-(((2S,3R)-6-(amuHOMETWIT)-
3-((mpem-6yTokcukapOoHUI)aMuHO)-3,4-nuruapo-2H-nmpan-2-un)okcn)-4-((mpem-
OyTokcukapOOHMIT)aMUHO)-6-((S)-4-((mpem-6yToKCHKapOOHII )aMUHO)-2-
TUAPOKCUOYTaHAMHIO)-2-THAPOKCULIMKIOT€KCHUIT)OKCH)-3,5- ANTUAPOKCH-5-METUIITETPAr U IPO-
2H-nupan-4-un)(merun)kapbamata popmynst (6a) (257,5 r, 0,271 monb, 87% MonsApHbIT
BBIXOJ).

Ilpumep 6e

[00391] B cTexnsHHBIA peakTop ¢ KOXKyXOM (peakTop A), CHaOKEHHBIH MELIAIKOH C
BEPXHUM IIPUBOJIOM, 3arpyxanu 4-untpobensui-(((2S,3R)-3-((mpem-
OyTokcukapoonmn)amuHo)-2-(((1R,2S,3S,4R,65)-6-((mpem-0yTokcukapOoH )aMUHO)-4-((S)-4-
((mpem-6yTrokcukapOOHUIT)aMUHO)-2-ruapokcuOytaHamuao)-3-(((2R,3R 4R ,5R)-3,5-
OUTUAPOKCH-S-MeTHII-4-(MeTraMuHO yreTparuapo-2H-nupan-2-mn)okcn)-2-
THIPOKCUIMKIIOTEKCHIT)OKCH)-3,4-nurunpo-2H-nmpan-6-mn)mernn)kapdbamar  Gopmyner  (4a)
(320 1, 0,311 momb, 3kB.). B peaktop 3arpyxkamu meraHoa (3200 mi) u Temmeparypy
crabmn3npoBaiu Ha ypoBHe oT 45 1o 55°C (47°C). IlpenBapuTenbHO NOJTYYEHHBIA PacTBOP IU-
mpem-Oytunaukapoonara (81,60 r, 0,374 monb, 1,20 3kB.) B MeTaHose (80 mu) nobaBisuid B
PEaKIMOHHBIM PacTBOP B T€UEHHE 3 MHHYT. 3arpy3Ky 3aBepLIasid MPOMBIBKOH MeTaHosoM (80
miT). Uepe3 8 4 W3 peakIIMOHHOUW cMecH oTOMpanu mpody W ONpenessuii 3aBepIISHUEe PEeaKI|H
nyTeM BOXX aHam3a (motpebnenue 4-aurpoden3un-(((2S,3R)-3-((mpem-
OyTokcukapoormni)amMuHo)-2-(((1R,25,3S,4R,65)-6-((mpem-OyTokcukapOoHuz)aMuHO)-4-((S)-4-
((mpem-6yTokcukapOOHUIT)aMUHO)-2-ruapokcuOyTaHamMuao)-3-(((2R,3R 4R ,5R)-3,5-
OUTUAPOKCHU-S5-MeTUI-4-(MeTraMuHo JreTparuapo-2H-nupan-2-un)oxen)-2-

TUJIPOKCHLIMKJIOTeKCIIT)OKCH)-3,4-nuruapo-2H-nmpan-6-mn)meti)kapdamara popmyiisl (4a)).
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[00392] Bo BTOpOH CTEKJISIHHBIH peakTop ¢ KoxyxoMm (peaktop B), cHaOxeHHbIi
MEIIaJKON C BEPXHUM MPHUBOAOM, 3arpy:xainu Boay (2170 r) u runpoxcun Hatpus (118,4 r, 2,960
Mouib, 9,51 3kB.). YKa3aHHBIN 1IenouHol pactBop oxjaxaaau go 0°C. B pactBop 3arpyskanu
nutHoHUT Hatpus (363,5 1, 2,088 Mo, 6,71 5kB.) U TeMriepatypy CTaOMIN3UPOBAIIA HA YPOBHE
2,5°C.

[00393] PeakuMoHHYIO CMeCh, CONEPKAINYH0 MPOMEXKYTOUYHBIN  mpem-OyTHi-
((2R,3R4R,5R)-2-(((1S,2S,3R,4S,6R)-4-((mpem-OyToxcukapOoHUI )aMuHO)-6-((S)-4-((mpem-
OyTokcuKapOOHMIT)aMUHO)-2-THapokcuOyTanamMuo)-3-(((2S,3R)-3-((mpem-
OyTokcHuKapOOHMIT)aMUHO)-6-(((((4-HUTPOOSH3MIT) OKCH )KapOOHUIT )aMIHO )METHI)-3,4- TUTHIPO-
2H-nupaH-2-11)OKCH)-2-TUIPOKCULTUKIIOT€KCHIT )OKCH ) -3, 5- AUTUAPOKCH- S-METUIITETPAr U IPO-
2H-nupan-4-wn)(metwn)kapdamat (peakTop A), NMEPEeHOCHINM B CMeCh AWTHOHUTA HATPUS
(peaxTop B) B TedeHume 5 U, mpw 3TOM NOANEPKUBAs TEMIIEPATYPy PEAKIHMOHHONW CMECH
nutronuTa Ha ypoBHe 2,5°C. Tlepenoc 3aBeprmanu 3arpyskoit metanojna (160 mu). Ilocre
3aBepIIeHUs] 1OOaBIEHHUs PEaKIUOHHYI cMech rpeiu npu 35°C B Teuenne 1 4. Yepes 4 4 u3
pPEaKMOHHON cMecu oTOupanu mpody U ompenessuid 3aBepiieHue peakumu myteM BOKX
aHamuza  (motpebnenue  mpem-Oytun-((2R,3R,4R,5R)-2-(((1S,2S,3R,4S,6R)-3-(((2S,3R)-6-
(((((4-amrHOOEH3MIT)OKCH ) KapOOHUIT)aMHHO )METHIN )-3-((mpem-0y TOKCUKapOOHMIT)aMHHO)-3,4-
nuruapo-2H-nupan-2-un)oken)-4-((mpem-oyTokcukapOoHm )aMuHO)-6-((S)-4-((mpem-
OyTOKCHKapOOHWIT)aMUHO)-2-THIPOKCHOY TAHAMUIO ) - 2-TUAPOKCULIUKIIOTEKCHIT )OKCH)-3,5-
OUTUAPOKCU-S-MeTunrerparunpo-2H-mupan-4-nn)(merun)kapbamara). PeakmoHHyr0  cMech
KOHLIEHTPUPOBAJIM B BaKyyMe IPH MaKCHMaJbHOH Temmeparype koxkyxa 35°C ¢ mosiydeHuem
KOHeuHOro oovema 4160 mi. B peakiioHHyro cMech 3arpyskanu nzonpornuianerar (1280 mi) u
Bony (1920 mu). Crnom cmemuBanu myTem nepemernnBaHust npu 35°C, a 3aTeM OCTaBIISIH
pasnensaThesl, MOCHe Yero HXHUM BoxHbIN ciol (AP1) u BepxHuit opranuueckuii cioit (OP1)
nepeHocwId B npueMHUKU. AP1 Bo3Bpaiaiau B peakTop M JOMOJIHUTENBHO 3KCTPAarHpOBaJH
apyroi mopuueid usonponmnanerata (640 M) ¢ monydeHwem BomHOro cios 2 (AP2) wu
opranuueckoro ciost (OP2). AP2 orOpaceiBanu, Torna kak OP2 obobenunsimu ¢ OP1 B peaktope.
Vka3zaHHbIE OOBEAMHEHHBIH OPTraHUYECKHH pPACcCTBOP C MNPEHMYINECTBEHHBIM COIEpPXKAHUEM
NPOAYKTA MPOMBIBAJIH ABYMs opLusiMu 6,5% pacTBopa OnkapOoHaTa HaTpus (2 nopuuu o 960
mit). IIpombiTele opraHudeckue (pa3pl KOHLUEHTPHPOBAIH B BaKyyMe IO LeJieBOro oowvema 960
mi. B peaxrtop 3arpyxkanmu mzonponmiarerar (960 M) U NPOBOIMUIM BTOPYEO a3€0TPOITHYIO
MEPEeroHKy 10 ueneBoro odvema 960 M. B peakTop 3arpy:kajid MOMOJHHUTEIBHYIO MOPLIUIO
uszonponmianerata (960 M) U MPOBOAWIM TPETHEO a3€OTPOIHYI0 TEPErOHKY IO LEJIeBOro
oowvema 1600 mn. Temneparypy crabunusnpoBaiu Ha ypoBHe 37,5°C u B cMeCh 3arpy»kajid BOIY
(29 wmn) ¢ pmoctmwkenmem 3Hadvenws no KF 3,5 macc.%/macc.%. B peaktop 3arpyskanu
nuxyiopmetad (1600 mur) u Temmneparypy cradbmiuzuposanu Ha yposHe 30°C. B cMech BHOCHIIH
3arpaBky mpem-Oytun-((2R,3R,4R,5R)-2-(((1S,2S,3R,4S,6R)-3-(((2S,3R)-6-(amuHOMETH)-3-
((mpem-6yTokcukapOoHUIT)aMuHO)-3,4- nurunpo-2H-nupan-2-un)oken)-4-((mpem-
OyTokcukapOOHMIT)aMUHO)-6-((S)-4-((mpem-0yToKCHKapOOHIIT )aMUHO)-2-

I'UAPOKCUOYTaHAMUIO)-2-THAPOKCULIMKIOT€KCHUIT)OKCH)-3,5- ANTUAPOKCH-5-METUIITETPAr U IPO-
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2H-nupan-4-mn)(mernn)kapdamata dopmyast (6a) (6,4 1, 0,0067 monb, 0,02 3xB.). ITopuuro
auxjopmerana (32 wJ1) mpuMeHsUTM T CMbIBaHUs 3aTpaBku. CMmech ¢ 3aTpaBKOM
nepememnBanu B TedeHue 2 4 npu 30°C u oxnaxpanu no 0°C B tedenue 2 4. CycneH3Hio
JOTIONIHUTENIPHO TEePEMELINBAIN B Te€YeHue 3,5 4, mocje 4ero (UiIbTPOBAIM U IPOMBIBAIN
auxjopmeranoM (320 mur). BeieneHHbI MaTepual CyHIMIN B BAKYYMHOM CYILIMJIBHOM IIKady ¢
nony4yenuem mpem-0ytun-((2R,3R,4R,5R)-2-(((1S,2S,3R,4S,6R)-3-(((2S,3R)-6-(amuHOMETIT)-
3-((mpem-06yTokcukapOoHmI)aMuHO)-3,4-nuruapo-2H-nupan-2-un)okcu)-4-((mpem-
OyTokcukapOOHMIT)aMUHO)-6-((S)-4-((mpem-0yToKCHKapOOHIIT )aMHHO)-2-
THIPOKCHOYTaHAMHIIO)-2-THAPOKCULIMKIIOT€KCHIT)OKCH)-3, 5 - TUTHAPOKCH-S-METUIITETPAr U IPO-
2H-nupan-4-mn)(mermn)kapdbamata dopmyasl (6a) (259,50 1, 0,273 monb, 88% MonsapHBIH
BBIXOJ).

Ilpumep 7: npumep cnocoda mnoaydeHusi mpem-6yTuia-((2R,3R4R,5R)-2-
(((1S,28,3R,4S,6R)-4-((mpem-0yToxkcuxkapooHmi)amuno)-6-((S)-4-((mpem-
OyTOKCHKAPOOHUI)aMHUHO)-2-ruaApoKkcHOyTanaMuao)-3-(((2S,3R)-3-((mpem-
OyTOKCHMKAPOOHH.)aMHHO)-6-(((2-rugpokcudTHI)aMuHO)MeTHN)-3,4-1uruapo-2H-nupan-2-
HJT)OKCH)-2-THAPOKCHIHKJIOTeKCHUIT)OKCH)-3,5-AurnapoKcu-S-meruarerparuapo-2H-
nupad-4-ua)(meruia)kapbéamara ¢Qopmyant (7a) u3  mpem-0ytua-((2R,3R,4R,5R)-2-
(((1S,28,3R,4S,6R)-3-(((2S,3R)-6-(amunomeTn)-3-((mpem-0yrokcukapooHuI)amuHo)-3,4-
auruapo-2H-nupan-2-uin)oxcun)-4-((mpem-6yrokcukapooHu1)aMuHo)-6-((S)-4-((mpem-
OyTOKCHMKAPOOHHMJ)AMHHO)-2-THAPOKCUOYTAHAMUA0)-2-THAPOKCHLIHKIOTeKCHIT)OKCH)-3,5-

AUrHAPOKCcH-S-MeTuaTeTparuapo-2H-nupan-4-na)(mernin)kapdéamara popmy.inl (6a).
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[00394] B creknsHHBI peakTop € KOXKYXOM, CHAO)KEHHBIH MEINAJIKOH C BEPXHHUM
npuBogoM,  3arpyxkanu  mpem-0ytun-((2R,3R,4R,5R)-2-(((15,2S,3R,4S,6R)-3-(((2S,3R)-6-
(amuHOMeETHN)-3-((Mpem-0yToKCUKapOOHMIT )aMIHO)- 3,4- muruapo-2H-nmupaH-2-wn)oken )-4-
((mpem-6ytokcukapOOoHUIT)aMUHO)-6-((S)-4-((mpem-OyToKkCUKapOOHIIT)aMUHO)-2-
THAPOKCHOYTaHAMHIIO)-2-THAPOKCHULIMKIOT€KCHIT)OKCH)-3,5- TUTHAPOKCH- 5-METUIITETPAr U IPO-
2H-nupan-4-mn)(metmn)kapdbamar ¢opmyner (6a) (250 r, 0,263 momb, 1 3kB.). B peakrop
arieroHUTpUA 3arpyxanu (1250 mur) u remrnepatypy cradbunn3uposain Ha yposHe ot 15 no 30°C
(27,4°C). Cmech KOHIEHTPUPOBAJIM B BaKyyMe 10 KOHEYHOro 1eneBoro oovema 500 mi. U3
pacTBopa oTOMpany mpoldy IJsl OmpeAesieHusl copepranus Bonbl o Merony Kapna ®uiepa,
KOTOpBI  AemMoHcTpupoBasn pesynbrar 0,27 wmacc.%/macc.%. B peaktop 3arpyxkanu
JOTIONIHUTENBHYIO TMOpLUI0 aneToHuTpuia (750 Mi1) W NPOBOAWIM BTOPYIO a3€O0TPOIHYIO

neperoHky Ao uenesoro oovema 500 M. U3 cmecu orOupanu npody ninst merona Kapna @umepa
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u nonydanu pesyabrar 0,08 macc.%/macc.%. Temmneparypy peakuuu CTaOMIU3HPOBAINA HA
ypoBHe 29,9°C m B cmech 3arpyxanu auneroH (1250 mu). PeakunoHHyrO cMech rpeinn u
Temneparypy craOwimmsupoBain Ha ypoBHe 40°C. B peakunoHHYH0 CMecCh 3arpyskaiu
oukapOonar Harpus (44,25 r, 0,527 monb, 2 5KB.), a 3aTeM 2-iogsTanou (65,2 r, 29,6 mi, 0,379
Moib, 1,44 skB.). Uepe3 23 W u3 peakUUOHHOH cMecu oTOMpanu npoOy M ONpenensin
3aBepumeHne peakuuu nyteM BDXKX anammsa (morpebnenue mpem-0ytun-((2R,3R,4R,5R)-2-
(((1S,2S,3R.45,6R)-3-(((2S,3R)-6-(amunrOMeTI)- 3-((Mpem-OyTOKCUKapOOHIIT )aMUHO)-3,4-
auruapo-2H-nupaH-2-un)okcen)-4-((mpem-0yTokcukapOoHI )aMuHO)-6-((S )-4-((mpem-
OyTOKCHKapOOHMIT)aMUHO)-2-THAPOKCHOY TAHAMUIO )-2-THAPOKCULIUKIIOTEKCHIT )OKCH)-3,5-
OUTHIPOKCU-S-MeTuiTeTparuapo-2H-mupan-4-un)(Metmn)kapbamara (bopmyibl (62)).
Peakunonnyro cmech oxnaxkaanu 1o 22,7°C u 3arpyxanu 1,4-nuazadunmkno[2.2.2]okran (60,0
r, 0,535 monb, 2,03 3kB.) B BUAE TBEPAOTO BemecTBa. Paspymenue 2-Hoa3TaHOIa OTCIIeKUBAIH
npu oMo crocoda I'X u yepes 18 4 ramenne ykasaHHOTO peareHTa CYUTAIN 3aBEPIICHHBIM.
B peaknmonHyro cmech 3arpyxkamu Boxy (1250 wmi) m wmsonpormiauerar (1250 wo).
Conepxumoe peakTopa MepeMelnBall B T€YEHHE 25 MHH M CJIOW OCTABIISUIM Pa3JelsiThCSL.
Hwxanii Bomgueiii cnoli (AP1) u Bepxuuii oprammdeckmii cimoit (OP1) oOwvenuusinm B
npuemMHHKax. AP1 Bo3Bpamanu B peakTop W 3arpy’kajil BTOPYIO MOPLHIO M30MPONHJIALETaTa
(750 wmu). Conepxumoe peakTopa IepeMelnnBajin B TeueHHe 30 MHHYT U CIIOM OCTaBJISLIH
paznensaTbes. Huxanit Bogsblil cnoit (AP2) u BepxHmii oprannueckuii cinoit (OP2) oObenunsiim
B npuemMHukax. OP1 u OP2 oObenuHsM B peakTope M SKCTPArupoOBaIU JIByMs MOPLUSMH
HACBIIEHHOTO pacTBopa xJjopuna Hatpusi (750 mu, mojydeHHoro myteMm pactBopeHust 100 r
NaCl B 290 mn Boznel). [IpombiTyro opranndeckyro ¢aszy (OP4) koHLeHTpHpOBaNu B BaKyyMe 710
uenesoro oobema 500 mi. B peakTop 3arpyskanu aueronutpui (2550 mu). IIpoBoaunu BTOpyro
a3€0TPOIHYI BaKYYMHYIO MEpPeroHky ao uenesoro odbema 2050 mu. B cmech 3arpyskanu
uzonponuianerar (200 mi). B cmeck 3arpy»xkanu Boay (35,4 mi) no nonyudenus 3HaueHus no KF
2,0%. Copepxxumoe peakTopa HarpeBanu pmo 75°C, mocie dYero mojydajud pacTBOP.
Peakunonnyro cmech oxnaxaaau 10 65°C u BHOCHM 3aTpaBky mpem-0ytun-((2R,3R,4R,5R)-2-
(((1S,25,3R 4S,6R)-4-((mpem-0yTokcukapOOHIIT)aMUHO )-6-((S )-4-((mpem-
OyTokcuKapOOHMIT)aMUHO)-2-TrapokcuOyTanamuo)-3-(((2S,3R)-3-((mpem-
OyTOKCHKapOOHMIT)aMUHO)-6-(((2-rUAPOKCHATIIT ) aMUHO )MeTHN)- 3,4- muruapo-2H-nmupan-2-
WJT)OKCH )-2-TUAPOKCULIUKIIOTEKCHI )OKCH )- 3, 5- TUTHIPOKCH- S-MeTunTerparuapo-2H-mupan-4-
win)(mermn)kapdamara ¢opmynsr (7a) (5 r, 0,0050 momb, 0,02 skB.). IlepememmnBanue
nponospkany npu 65°C B TeueHne 8 4, B TEUEHHE KOTOPBIX OOPa30BBIBATIACH I'YCTasl CYCIIEH3MUSI.
Cwmecp oxnaxgamu ot 65°C no 2,5°C B Teuenue 12 4. CycneH3nio QUIBTPOBAIH, MPOMBIBAIH
anieroHuTpuiioM (900 MiT) M CylIIMIIM B BAKYYMHOM CYIIWJIBHOM IIKa(y C TOJYYEHUEM mpent-
oytui-((2R,3R,4R,5R)-2-(((1S,2S,3R,4S,6R)-4-((mpem-6yTokcukapOoHmI1)aMiHO)-6-((S)-4-
((mpem-6yTokcukapOOHUIT)aMUHO)-2-ruApokcuOyTanamMuo)-3-(((2S,3R)-3-((mpem-
OyTOoKCcHKapOOHMIT)aMUHO)-6-(((2-ruApOKCHITII ) aMUHO )MeTHN)- 3,4- muruapo-2H-nupan-2-
WJT)OKCH )-2-TUAPOKCULIUKIIOTEKCHI )OKCH )-3,5- TUTHIPOKCH- S-MeTunTerparuapo-2H-nmupan-4-

win)(merun)kapoamara Gopmysl (7a) (203,8 r, 0,205 monb, 78% BbIXOT).
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Ilpumep 7b

[00395] B creknsHHBI peakTop € KOXKYXOM, CHAO)KEHHBIH MEIIANKOH C BEPXHHUM
npuBogoM,  3arpyxanu  mpem-0ytun-((2R,3R,4R,5R)-2-(((1S,25,3R,4S,6R)-3-(((2S,3R)-6-
(amuHOMeTHN)-3-((Mpem-0yToKCUKapOOHMIT)aMIHO)- 3,4- muruapo-2H-nupas-2-mn)okcn ))-4-
((mpem-GytokcukapOoHuI)aMuHO)-6-((S)-4-((mpem-OyTokCUKapOOHIIT ) aMUHO)-2-
T'HAPOKCUOYTaHAMU/IO)-2-THAPOKCULIMKIIOTEKCHIT)OKCH )-3, 5- AMTHAPOKCH- S-METHIITETPAr uAPO-
2H-nupan-4-un)(merun)kapdbamar dopmyasr (6a) (250 r, 0,263 monb, 1 5kB.). B peaxrop
3arpyskanu auetoHuTpui (1250 mur) u Temneparypy crabuinu3upoBasiu Ha ypoBHe oT 15 mo 30°C
(30°C). Cmecp KOHLEHTPHPOBAJIU B BaKyyMe O KOHEUHOro ueneBoro oobsema 500 mu. U3
pacTBOopa oTOMpanu mpoldy ISl OmpeneseHus conaepanus Bonbl mo Meroay Kapia @wuiepa,
KOTOphIi  AemoHcTpupoBan pesynbrar 0,18 macc.%/macc.%. B peaktop 3arpysxkaiu
JOTIOJIHUTEBHYIO TMOpPLUI0 aneToHuTpmia (750 M) W NPOBOAWIM BTOPYEO a3€OTPOIHYIO
NeperoHKy Ao uenesoro odvema 500 mir. U3 cmecu otOupanu npody ans merona Kapna @umepa
u nonyvanu pesyiprar 0,075 macc.%/macc.%. Temneparypy peakuuu CTaOWUIM3UPOBAIN Ha
ypoBHe 29,9°C m B cmech 3arpyxaimu auneroH (1250 mur). PeakuwoHHYIO CMech rpeind U
Temneparypy cradwmmsupoBain Ha ypoBHe 40°C. B peakunoHHYIO CMeCh 3arpyskaiu
oukapOonar Hatpus (44,25 r, 0,527 monb, 2,0 3kB.), a 3aTeM 2-HomdTanon (56,6 r, 25,7 mu,
0,329 momb, 1,25 3kB.). Uepe3 56 4 u3 peakMOHHOW CMeCH OTOHMpa Mpoly U ONpenesisiIu
3aBepiieHue peakuuu nyreM BOXKX ananusa (morpebnenue mpem-Oyrmn-((2R,3R,4R,5R)-2-
(((1S,25,3R.485,6R)-3-(((2S,3R)-6-(amuHOMeTII)- 3-((Mpem-OyTOKCHUKapOOHIIT )JaMUHO)-3,4-
auruapo-2H-nupan-2-un)okcn)-4-((mpem-oyTokcukapOoHuI )aMuHo)-6-((S )-4-((mpem-
OyTOKCHKapOOHMIT)aMUHO)-2-THIPOKCHOY TAHAMUIO ) - 2-TUAPOKCUIIUKIIOTEKCHIT )OKCH)-3,5-
OUTHIPOKCU-S-MeTuTeTparuapo-2H-nupan-4-nn)(mermn)kapbamara dbopmy bl (6a)).
Peakunonnyo cmech oxjuaxkaanu 1o 22,7°C u 3arpyxanu 1,4-auazadunmkno[2.2.2]okran (60,0
r, 0,535 momnb, 2,0 5kB.) B BUIE TBEPIOro BemecTsa. Paspymenue 2-HonsTaHOMa OTCIIEKHUBAIIH
npu nomoinu crnocoda I'’X u yepe3 18 u rameHne yKa3aHHOTO PeareHTa CUMTAIH 3aBEPIIEHHBIM.
B peaknumonHyro cmech 3arpyxkamu Boxy (1250 wmi) m umsonponmiauerar (1250 wo).
Copnepxumoe peakTopa MepeMelINBaIl B T€YCHHWE 25 MHH M CJIOU OCTABIISUIM Pa3IelsiThCsL.
Hwxuauii Bomueii cnodi (AP1) w BepxHuit opranmveckmit cioii (OP1) oOvemnuusimm B
npuemHHKax. AP1 Bo3Bpamasyu B peakTop W 3arpy’kajil BTOPYIO MOPLHIO H30MPOIMHJIALEeTaTa
(750 ). Comepxumoe peakTopa INepeMelnnBain B TeueHHe 30 MHHYT U CIIOM OCTaBJISLIH
paznensatbes. Hukanil BopHblid cioii (AP2) u BepxHmii oprannueckuii cioit (OP2) obvenunsinm
B npueMHHkax. OP1 u OP2 o0benuHsuin B peakTope W SKCTPArupOBAN JBYMs MOPLIUSIMH
HACBIIEHHOTO pacTBopa xJjopunaa Hatpusi (750 mu, mojydeHHoro myteMm pactBopeHust 100 r
NaCl B 290 mn Boner). IIpomeityio opranndeckyro ¢aszy (OP4) xkoHLeHTpupoBaiu B BaKyyMe 110
nenesoro oobema S00 M. B peakrop 3arpy:xamu aueroHutpui (2550 mu). IIpoBonunu BTOpyro
a3€0TPOMHYI0 BAKYyMHYKO TEPEeroHKy 1o 1meneBoro odvema 1800 myu. B cmech 3arpykanu
usonponmianerat (200 mn). B cmeck 3arpy:xanu Bony (22,8 mut) no nonydenus 3aadeHus no KF
1,46%. Copepxxumoe peaktopa HarpeBanu a0 75°C, mocie dYero mnoJiydyailud pacTBOP.

Peaknmonnyro cmech oxnaxkaanu 1o 62,5°C u BHOcwm 3atpasky mpem-0ytui-((2R,3R,4R,5R)-
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2-(((1S,2S,3R,4S,6R)-4-((mpem-6yTokcukapOoHIT)aMuHO)-6-((S)-4-((mpem-
OyTokcukapOOHIIT)aMUHO)-2-ruapokcuOyTanamMuno)-3-(((2S,3R)-3-((mpem-
OyTOKCHKapOOHMIT)aMUHO)-6-(((2-ruApOKCUITIIT ) aMUHO )MeTHN)- 3,4- muruapo-2H-nupan-2-
WT)OKCH )-2-TUAPOKCULIUKIIOTEKCHIT )OKCH )-3,5- TUTHIPOKCH- S-MeTunTerparuapo-2H-nupan-4-
wn)(metmn)kapbamara ¢opmyasl (7a) (5 r, 0,0050 momb, 0,02 skB.). IlepemermmBanue
nponojpkanu npu 62,5°C B TedeHume S5 4, B TeUeHHE KOTOPBIX OOpa3OBbIBANACH TIyCTas
cycnensusi. Cmech oxnaxnanu ot 65°C mo 2,5°C B teyenue 12 u. CycneHsuro GpuibTpoBaiy,
npoMbIBaM  arleToHUTpwioM (900 M) M CymmiM B BaKyyMHOM CYIIMJIBHOM InKady ¢
MOJyUYEeHUEM mpem-0ytun-((2R,3R,4R,5R)-2-(((1S,2S,3R,4S,6R)-4-((mpem-
OyTokcukapOOHMIT)aMUHO)-6-((S)-4-((mpem-0yToKCUKapOOHIIT )aMHHO)-2-
rugpokcudytanamuno)-3-(((2S,3R)-3-((mpem-OyTokcukapOoHMI )aMuHO)-6-(((2-
THIPOKCU3THII)aMIHO )MeTH)-3,4- nurunpo-2H-niupan-2-nin)okcu)-2-
THIPOKCUIMKIIOTEKCHIT)OKCH)-3,5- TUrHIpOKCH-5-MeTrnreTparunpo-2H-nupan-4-
wi)(mermn)kapdamara Gopmysl (7a) (208,1 1, 0,220 Momb, 83% MOJSIPHBIN BBIXO).

Ipumep 7c

[00396] B creknsHHBI peakTOp € KOXKYXOM, CHAO)KEHHBIH MEINANKOH C BEPXHHUM
npuBomoM,  3arpyxkanu  mpem-0ytun-((2R,3R,4R,5R)-2-(((1S,2S,3R,4S,6R)-3-(((2S,3R)-6-
(amuHOMeETHN)-3-((Mpem-0yToKCUKapOOHMIT)aMIHO)- 3,4- muruapo-2H-nupas-2-wmn)oken ))-4-
((mpem-6yTokcukapOOHUIT)aMUHO)-6-((S)-4-((mpem-OyTokcUKapOOHIIT)aMUHO)-2-
TUAPOKCUOYTaHAMHIIO)-2-THAPOKCULIMKIOT€KCHIT)OKCH)-3,5- ANTUAPOKCH- 5-METUIITETPAr U IPO-
2H-nupan-4-mn)(merun)kapdamar ¢opmyner (6a) (250 r, 0,263 monb, 1 5kB.). B peakrop
3arpy>xanu aneroHutpui (1250 mi) u Temneparypy crabunusuposaiu Ha ypoBHe oT 15 o 30°C
(24,3°C). Cmech KOHLIGHTPUPOBAJIM B BaKyyMe A0 KOHEYHOro IeneBoro odowvema 500 mi. M3
pacTBopa oTOupanu npoly Ui OmpeAeseHus! coaep:kaHust Boapl o Merony Kapna ®uiepa,
KOTOpBIH neMoHcTpupoBaimu pesynbrar 0,22  macc.%/macc.%. B peakrop 3arpyxkanu
JOTIOJIHUTEBHYIO TMOpLUI0 aneToHuTpuia (750 M) U NPOBOAWIM BTOPYHO a3€0TPOIHYIO
NeperoHKy Ao ueneBoro oovema 500 M. U3 cmecu orOupanu npody ans metona Kapna @uinepa
u nonydanu pesyiaprar 0,097 macc.%/macc.%. Temneparypy peakuuu CTaOWUIM3UPOBAIH HA
ypoBHe 29,9°C m B cmech 3arpyxamu aneroH (1250 mur). PeaknnoHHYHO cMech rpeiad u
TeMmneparypy cradwim3upoBain Ha ypoBHe 29,9°C. B peakuMOHHYIO CMeECh 3arpyaju
OoukapOonar Harpus (44,25 r, 0,527, 2,0 skB.), a 3arem 2-tiomstanon (44,4 r, 20,14 mn, 0,258
moib, 0,98 5kB.). Uepes 43 4 k peakIHOHHON CMeCH AO00aBISUIH JOMOJHUTEIBHYO MOPLHIO 2-
riomasTanona (0,25 mu). Yepes 9,5 4acoB K peakIMOHHON cMecH JOOaBIISUIA TPETHIO MOPLIUIO 2-
fiogaranona (0,3 mu). Uepes MOMONHUTENbHBIE 2 4 U3 PEAKLMOHHON cMecH oTOupanu mpody u
ompenensin  3aBepiieHue peakumu nytemM BDOJXKX ananmmza (morpeOnenue mpem-OyTuil-
((2R,3R,4R,5R)-2-(((1S,25,3R,4S5,6R)-3-(((25,3R)-6-(amunoMeTHN)-3-((Mmpem-
OyTokcukapOoHMIT)aMuHO)-3,4-nuruapo-2H-nupan-2-un)oxcn)-4-((mpem-
OyTokcukapOOHMIT)aMUHO)-6-((S)-4-((mpem-6yToKCKapOOHIIT ) aMUHO)-2-
I'UAPOKCUOYTaHAMUIO)-2-THAPOKCULIMKIOT€KCHIT)OKCH)-3,5- ANTUAPOKCH- 5-METUIITETPAr U IPO-

2H-nmpan-4-wn)(merun)kapOamara Gopmyiisl (6a)). Peakunonnyro cmech oxmaxkaanu 1o 22,7°C
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u 3arpyxanu 1,4-nuazabunmkino[2.2.2]okran (60,0 r, 0,535 mounb, 2,03 3KkB.) B BHIE TBEPAOTO
BelecTBa. Paspymenue 2-HoasTaHona OTCIEKUBAIU Mpu nomorinu crnocodba I'X u yepes 10 4
raiieHye yKa3aHHOrO PeareHTa CUMTAJIH 3aBEepPIIeHHBIM. B peakimoHHy0 CMeCh 3arpy>Kaiu BOIY
(1250 mi) u nzonpormmmanerar (1250 mun). ConepkuMoe peakTopa nepeMenInBaiIi B TeueHue 25
MHUH M CJIOU OCTaBJLIN pasfensatbes. Hwwkauii Bopsbii cnoii (AP1) u BepxHuii opraHudeckuit
ciori (OP1) obvenuusim B mpuemHukax. AP1 Bo3Bpamamy B peakTop M 3arpykajid BTOPYIO
nopuuto m3onpormnanerara (750 mu). Coxepskumoe peakTopa nepeMemnBanid B TedeHue 30
MUHYT M CJIOM OCTABJSUTH pa3nessiTbes. Hukauil BogHbii cinoit (AP2) u BepXHUI OpraHu4ecKuit
cioit (OP2) oobenunsumn B npremMuukax. OP1 u OP2 o0benuHsm B peakTope U SKCTParupoBau
IBYMSI TOPLUSIMH HACBILIEHHOTO pacTBopa xyopuaa Hatpus (750 MJ, TONYyYEHHOrO MyTeM
pactBopennst 100 r NaCl B 290 mn Boasl). IlpombiTyro opranuueckyro ¢asy (OP4)
KOHLIEHTPUPOBAJIM B BaKyyMe 10 LeneBoro oobema 500 mi1. B peakTop 3arpykaiy alieTOHUTPUI
(2550 wmur). TlpoBogmiu BTOPYKO a3€OTPOINMHYK) BAKYYMHYIO NMEPETOHKY IO IIeJIeBOro odObema
1550 mn. B cmech 3arpyskanu uzonpormmianerar (200 mi). B cmecs 3arpysxanu Boay (10,7 mur)
no nonyuenns 3HaueHust o KF 0,85%. Conepxumoe peakropa Harpesainu 10 75°C, moce dero
MoJIy4aJid pacTBOp. PeakimoHHyr cMech oxyaxaanu A0 5S7°C U BHOCWIIM 3aTPaBKy HIpem-
oytuin-((2R,3R,4R,5R)-2-(((1S,2S,3R,4S,6R)-4-((mpem-6yTokcukapOoHm1)aMuHO)-6-((S)-4-
((mpem-6yTokcukapOOHNIT)aMUHO)-2-ruApokcuOyTanamMuo)-3-(((2S,3R)-3-((mpem-
OyTOKCHKapOOHMIT)aMUHO)-6-(((2-ruAPOKCHITIIT ) aMUHO )MeTHN)- 3,4- muruapo-2H-nupan-2-
WJT)OKCH )-2-TUAPOKCULIUKIIOTEKCHI )OKCH )- 3, 5- TUTHIPOKCH- S-MeTunTerparuapo-2H-mupan-4-
wn)(merun)kapoamara Qopmynsl (7a) (5 r, 0,0050 momp, 0,02 skB.). IlepememnBanue
nponoskanu npu 57°C B TeueHue 2 4, B TeU€HHE KOTOPBIX 00pa30BBIBAIACH I'YCTasl CYCIEH3USL.
Cwmecp oxnaxganu ot 65°C no 2,5°C B Teuenue 12 u. CycneHsuio GuUIbTPOBAIM, TPOMBIBAIU
aueToHUTprIoM (900 M) M CyIIMIM B BAKYYMHOM CYLIMJIBHOM IIKady € MOJTyYEHUEM mpem-
oytun-((2R,3R,4R,5R)-2-(((1S,2S,3R,4S,6R)-4-((mpem-OyTokcrKapOOHUIT )aMHHO)-6-((S)-4-
((mpem-6yToxcukapOOHUIT)aMUHO)-2-ruApokcuOyTaHamMuao)-3-(((2S,3R)-3-((mpem-
OyTOKCHKapOOHMIT)aMUHO)-6-(((2-TUAPOKCHATIIT)aMUHO )METHN)-3,4- muruapo-2H-nupan-2-
WJT)OKCH )-2-TUAPOKCULIUKIIOTEKCUI )OKCH )-3,5- TUTHIPOKCH-S-MeTunTerparuapo-2H-nupan-4-
wi)(metmn)kapoamara ¢opmysl (7a) (218,1 1, 0,220 Momb, 83% MOJSPHBINA BBIXO).

Ilpumep 8: mnpumep cnocoGa moJy4YeHHS IJIA3OMHUMHA U3 mpem-0yTHI-
(2R,3R4R,5R)-2-(((1S,25,3R,4S,6R)-4-((mpem-0yTokcuKapOOHUI)aMIHO)-6-((S)-4-
((mpem-6yToxcuxkap0oHHI)aMHHO)-2-ruaApokcudyTanamuno)-3-(((2S,3R)-3-((mpem-
OyTOKCHKAPOOHH)aMHHO)-6-(((2-rugpokcudTHI)aMuHO)MeTHN)-3,4-n1uruapo-2H-nupan-2-
HJT)OKCH)-2-THAPOKCHIHKJIOTeKCHIT)OKCH)-3,5-AurnapoKcu-S-meruarerparuapo-2H-

nupan-4-ua)(merui)kapbamara gopmyasl (7a) u perenepauuu caosi cmoJibl CG-50.
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Ipumep 8a

[00397] B cTekJIsHHBIA peakTop C KOKyXOM (peakTop A), CHaOKEHHBIH MELIANKOH C
BEPXHUM TIPUBOAOM, 3arpyskaiu mpem-oytun-((2R,3R,4R,5R)-2-(((1S,2S,3R 4S,6R)-4-((mpem-
OyTokcukapOOHMIT)aMUHO)-6-((S)-4-((mpem-0yToKCHKapOOHIIT )aMHHO)-2-
rugpokcudyranamuno)-3-(((2S,3R)-3-((mpem-OyTokcukapOboHMI ) aMuHO)-6-(((2-
THIPOKCU3THII)aMHHO )MeTII)-3,4- nurunpo-2H-nupan-2-uin)okcn)-2-
THIPOKCUIMKIIOTEKCHIT)OKCH)-3,5- TUTHIpOKCH-5-MeTrnreTparunpo-2H-nupan-4-
wi)(mermn)kapoamar ¢opmyner (7a) (150 r, 0,151 mons, 1 3kB.) U auxnopmeran (750 ).
Cwmech nepememuBaiu npu temreparype ot 0 mo 5°C (0,6°C). K peakIMOHHOM cMeCH MeJIEHHO
no6aBysi TpUPTOPYKCYCHYIO KHCIIOTY, MOIAEP)KHUBasi Temriepatypy Ha yposHe oT 0 mo 5°C
[ormeuamn sk30TepMudeckoe nodaBienue]. Ilocne noOaBieHMsT pPEAKLMOHHBIM PacTBOP
HarpeBanu n0 22,5°C u BblAepKMBaNIM IPH YKa3aHHOH TeMmmepaType B TeueHue 2 H.
PeakiioHHYI0 CMeCh KOHLIEHTPUPOBAIH MyTEM MEPErOHKU B BaKyyMe JO KOHEYHOIO LEJIEeBOrO
oorema 450 mi. KoHLEHTpHUPOBaHHYIO PEaKIMOHHYK) CMech BbinepkuBaimu mpu 22,5°C B
TEYEHHUE JOTIOJIHUTENbHBIX 2 4, TIOC/IE Yero TeMIeparypy cTabuim3upoBaiu Ha ypoBHe oT 0 1o
10°C (3,0°C).

[00398] Bo BTOpOI CTEKJISTHHBIH peakTop C KOXyXoM (peakrop B), cHaO:xeHHbII
MELIAJIKOW C BEPXHUM INPHUBOAOM, 3arpyxkamu Boxy (375 i), KOTOPYHO OXJXTANU 0
temriepatypbl oT 0 mo 5°C (2,5°C). Comepxumoe peakTopa A TMEPEHOCHIM B CONEPIKUMOE
peaktTopa B B Teuenue 45 MuHyT, mopnmep:kuBas Temmneparypy Ha ypoHe or 0 mo 10°C
[oTmewamu  sk30TepMuueckoe  nodamieHue]|. B peakuMOHHYIO — CMeCh  3arpysKajiu
U30MPOIMIIALIETAT C TMOTyueHHeM AByxda3Hoi cmecu. ConepKUMoe peakTopa CMEIIUBAIH MPU
MOMOLIY MeIIaJKU C BEPXHUM IPHUBOAOM, a 3aTeM IepeMelllBaHNe MpeKpallaif, MO3BOJISI
CJOAM pasfenuTbes. HukHUN BOMHBIA CIIOH € NMPEUMYIIECTBEHHBIM COAEPKAaHUEM NPOAYKTA
(AP1) u Bepxuuii oprannueckuii cinoit (OP1) paspensmu. OP1 Bo3Bpamanu B peakTop U B CMEChH
sarpykamu Bony (75 mu). ComepXuMoe peakTopa CMEIIWBAIM IMPH MOMOINM MEIIAKH C
BEPXHUM IPUBOJOM, & 3aT€M IepeMellNBaHue MpeKpallaiy, MO3BOJsAsA CJIOSM pPa3/eluThCs.
HwxHuii BOAHBIN CIOHW C NPENMYINECTBEHHBIM copepskaHueM nponykra (AP2) u BepxHui
opranmueckuii cyoit (OP2) cobupanmu. OP2 Bo3Bpamanu B peakTop U 3arpyskaiu soay (75 mi).
Copep:xumoe peakTopa CMELIMBAJIM IPU MOMOIIM MEINAJKU C BEPXHUM INPUBOAOM, & 3aTEM
NnepeMelIMBaHue MPEeKpallany, MO3BOJSA CJIOSIM pa3aenuTbes. HukHUI BOAHBIA CIIOH C
NPEeUMYILIECTBEHHBIM conepkanueM nponykra (AP3) u BepxHuil opranumdeckuii cioit (OP3)

cobupamu. Tpu BOIHBIX CJIOS C NMPEUMYINECTBEHHBIM conep:kanueM nponykra (AP1, AP2 u
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AP3) BosBpamanu B peakTop W oObenuHsm. M3mepeHHoe 3HaueHne pH oO0BenMHEHHOTO
opranuueckoro cnost cocraBmsio 0,15, B oObenuHeHHBIE BOnmHBIE (a3bl  3arpyKaiu
usonponmiauerat (450). Conep:kuMoe peakTopa CMEIIMBAIN MMPU TOMOIIU MEIIAJKH ¢ BEPXHUM
IPUBOJOM, & 3aTeM IepeMeLIMBaHue MpEeKpallany, MO3BOJAA CIOAM pasfaenutbes. HinkHuii
BOJIHBIN CJION C IPEUMYIIEeCTBEHHBIM cojiepkaHueM npoaykra (AP4) u BepxXHH OpraHHYeCcKuil
cinoit (OP4) cobupanu. M3mepennoe 3nauenne pH AP4 cocrasnsiio 0,73. AP4 Bo3Bpamanu B
peaktop. B peaktop 3arpyxkanu mzonponunanerar (450). Conmepkumoe peakTopa CMeLIUBaIN
IIPY TIOMOIIU MEIIAJIKU C BEPXHUM MPUBOJOM, a 3aTeM NepeMeLINBaHue MPEeKpaIiaiy, O3B0
CJOAM pa3aenuTbesi. HukHUN BOIHBIN CJIOM C MPEUMMYIIECTBEHHBIM COJEPKAHUEM IMPOAYKTA
(APS) u Bepxnuii opranumveckuii cioir (OPS) cobupamu. Usmepennoe 3nauenne pH APS
cocraBysiio 1,78, APS BosBpamanu B peaktop. B peakrop 3arpyxanu uzonponmianerat (450).
Copepxumoe peakTopa CMELIMBAJIM NMPHU MOMOIIM MEIIAJKU C BEPXHUM IMPUBOJAOM, a 3aTeM
MEepEMEIINBAHNUE TPEKpAIAIN, TO3BOJISIS CJOAM pas3AenuTbes. HUKHMIL BOIHBIA CJIOH €
NPEUMYLIECTBEHHBIM conepkaHreM nponykra (AP6) m BepxHuii oprammdeckuii cioit (OPO)
cobupamu. M3mepenHoe 3HaueHue pH AP6 cocrasmsno 2,95. AP6 Bo3Bpamanu B peakTop H
3Hauenne pH noBoamnu 1o ypoBHs oT 5,8 no 6,2 (koneunoe 3HaueHune pH 6,01) ¢ npumeHeHnEM
1% pactBopa ammuaka (34,7 mu). Temrieparypy B nporecce peryiauposanus pH nonnepskuBaiu
Ha ypoBHe oT 0 mo 10°C. B peakuuoHHyr cMech 3arpyxkanud Boay (mpumepHo 820 mu) 1o
nojy4eHus: KonedHoro oorvema 1350 mi. CHoBa usmepsutu 3Hadenue pH (5,67) u noBogunmum 1o
ypoBHs ot 5,8 no 6,2 (6,01) ¢ mpumenennem 1% pacrBopa ammuaka (11,7 mu). HM3mepenHoe
3HAYEHHUE 3JIEKTPOIPOBOAHOCTH pacTBOpa coctaiisiio 15,36 mCm/cm.

[00399] Yka3aHHBIN pacTBOP HEOUMILEHHOIO MJIA30OMUIIMHA 3arpy»ajiu B KOJOHKY XK-
50/100, copepxamyro cmony CG-50 (325,5 r) B amoHuiiHOI ¢opMe, C MPOCTPAHCTBOM Haf
JKUJKOCTBIO, 3aIIOJIHEHHbIM BOZOH. Temmeparypy KOJOHKH CTaOMIM3HpoBaiu Ha ypoBHe 13°C.
Heouninennsiii pacTBOp 3arpy>kajiy B PeKMME HUCXOALIErO MOTOKA NPU JIMHEHHONU CKOPOCTU
noroka ot 10 1o 20 cm/4 (mpumepHo 9,2 MiI/MuH). 3aTeM HEOUHIIEHHBIH PACTBOp 3arpy»Kajid Ha
cinoii cMonel. 3arpyskanu Boay (1 oobem kosoHku, 1620 M) B pekrMe HUCXOISIIErO MOTOKA
npU JHHEHHOW ckopoctu motoka oT 10 mo 20 cm/u (9,2 mu/mun). Ilocne 3arpy3ku BOIBI B
KoJIoHKY 3arpyxkanmu 0,43% pactBop ammuaka (MPUrOTOBJIEHHBIH 3 86,7 r 25% amMuaka B 5 11
BONIbI) B PEXHMME HUCXOMSIIEr0 MOTOKA A0 JJIIOMPOBAHUS IUIA30MHUIMHA W3 KOJOHKH, YTO
onpenemsii no ciaepam Y @-nornomenus npu 210 mm. Ilocne onpenenenus 3aBeplueHHUs
3JIFOMPOBAHUS MJIA30MUIIMHA KOJIOHKY AOMOJHUTENBHO MPOMbIBAIU 5% pacTBOpPOM aMMuaka B
peKuMe HUCXOZSIIEro MoToka. Ppakuuu ¢ MpeuMyLIeCTBEHHBIM COMEpKaHIEeM MPoayKTa (#30-
58) oOvemmusiu ¢ monyueHueM 6520 MJI OUYHMINEHHOrO pacTBOpa IUIA30MHLMHA B BHUAE
cBoOogHOro ocHoBanus. Conep’kaHMe aMMHaka B pacTBOpe, HM3MepsieMOe IyTeM HOHHOM
xpomarorpadun, coctaBisuio 2720 MKI/MII, B KOHIIEHTpALMs IUIa30MHULITHA B BUIE CBOOOIHOTO
ocHoBaHus1, m3mepsiemast myreM CBOXX, cocrasmsina 1,17 macc.%/06.%. PactBop noasepranu
oOpatHOMy ocMmocy ¢ mnpuMeHeHHeM MemOpanbl XLE B pexume nuaguibTpoBaHHUS [0
NOJIy4EeHHUs] OTHOIIEHMsI aMMHuaka (MKI/mi) K IiasoMunuHy (macc.%/00.%) menee 20. Jlns

JOCTIKEHHs] YKA3aHHOTO KPUTEPUsT UCTOIb30BaIM 6 Tuao0beMOB BOAbl. B mporecce ynaneHus
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aMMMaKka IPU MOMOINM Ipouecca ANa(UIbTPOBAHUS TEMIIEPATYPy MNOANEPKUBAIA HA YPOBHE
Hwke 10°C. Ilocne mpouecca yaaneHuss amMMmuaka 3HadeHue pH ouuineHHOro pacTtBopa
IUla30MHULIMHA foBoawiHM a0 6,0 ¢ mpumeneHuemM 6 M pactBopa cepHOil kuciotel (57,5).
Temnepatypy B mpouecce perynuposanus pH mnoanep:xkusanu Ha ypoBHe or 0 no 5°C.
Hefitpanu3oBaHHbIll pacTBOp MpPONyCKald Yepe3 IMPEeABAPUTENIbHO IPOMBITHIH  YroJbHBIN
KapTpumk Zetacarbon R55 npu ckopoctu notoka 72 n/atm? (18 mn/mun). ITocne punbTpoBaHUS
KapTpumK mpombiBaau Bomoit (1068 Mi) W CMBIBOUHBIH pacTBOp OOBEAMHSIIM €
OT(UIBTPOBAHHBIM PACTBOPOM Mia3oMuLinHa. OObeanHEeHHbIE PUIBTPAT U CMBIBOYHBIH PACTBOP
KOHIEHTpUpoBaau a0 540 mu myTeM OOpaTHOTO OcMoca ¢ mpuMeHeHueM MemOpanbl XLE B
peskume HaHOGUIBTpOBaHUS. KOHIEHTPUPOBAHHBIM pacTBOpP mpomyckamun dvepes 0,22-
MUKPOHHBIN (PHIIBTP U BBIAEJSUTA MyTE€M CYLIKH PACIBUICHHEM C MPHUMEHEHHEM JIa0OpaTOpHOI
pacnbutuTenpHON cymmika Buchi (89,05 1, 0,106 monb, 70% MOJSIpHBIN BBIXO).

Ilpumep 8b - Pezenepauus cmoint

[00400] Komonky XK-50/100, conepxamryro cmony CG-50 (326 r), pereHepupOBau IpH
TIOMOIIM ClIenyromux craaunit. 3arpyskanu 4% pactBop ruapokcuaa Hatpus (0,49 kr NaOH B
11,8 1 BOmBI) B pEXHME BOCXOIAILIETO TMOTOKA IO IOCTH)KEHUS 3JEKTPONPOBOIHOCTH
s¢pdmoenta 110 mMCwm/cm. 3atem 3arpyskaiud BOLYy B pEXKUME BOCXOISIIETO TIOTOKA JIO
IOCTIDKEHUs! 3JIeKTporpoBonHocTH dddmoenta 1,5 mCwm/cm. 3arpyskanu 2% pacTBop cepHOH
KHUCIOTHI (rpurotoBieHHbIH 13 0,10 Kr KOHLIEHTPUPOBAHHON CEPHOM KHUCIOTHI B 4,9 11 BOZIBI) B
peKMMe BOCXOISIIEr0 IMOTOKA IO JOCTHXKEHUs 3JieKTporpoBogHocTu dpduroerta MCwm/cm.
3arpyxkanmu Boxy (4782 wmi) B pekUMe BOCXOZSIIErO IMOTOKA JO IOCTHIKEHHs] KOHEYHOM
snexrpornpoBoaHocTy 4,8 MCwm/cM. 3arpysxanu 2% pacTBop amMmmuaka (MpUrotoBieHHbIH u3 400
r 25% ammuaka B 9,6 71 BOJbI) B peXKHME BOCXOAALIEro OToKa. KoHewyHas 31eKTponpoBOIHOCTD
s¢pmoenta cocrasisia 970 MxkCwm/cm (pH 12,04). CMmony OCTaBIsUIN OTCTOSIThCsE O€3 TOTOKA B
teuenne 1 4. 3arpyskanu Boay (3419 mu) B pexxume Hucxonsmero noroka (13,1 mu/mMuH).

[00401] VYmakoBKy COS CMOJBI HUCIBITHIBAIM IMyTEM HMIIYJIbCHOIO BBEIEHUS
Tpudropanerata ammonusi. PactBop Tpudroparerata aMMHaka MOJydaid MyTeM PacTBOPEHUS
Tpudropanerara ammmaka (1,397 r) B Bome (106 wmu). VYkazammbii 0,1 M pactBOp
Tpudropanerata ammuaka (27,5 mu1) 3arpykaid HEMOCPEACTBEHHO HaJ MOBEPXHOCTBIO CJIOS
cmoubl CG-50 B BOZOKONBIIEBOM PEXKUME. 3arpykajid BOAY B PEKUME HUCXOSIIErO MOTOKa 10
HCcUe3HOBeHUs1 Y D-MOMIOIMEHH s, COOTBETCTBYIOLIETO UMITYJIbCHOMY BBEACHUIO TpU(TOpaLerara
ammoHust, nipu 210 Hm. Cnoil pe3uHbl CUNUTANN YIIAKOBAHHBIM U MOAXOASIIUM JUIsl IPUMEHEHMUSI
1Tl OYMCTKH HEOYHIEHHOTO IJIA30MHLIMHA.

Ilpumep 8c

[00402] B cTexyisiHHBIA peakTop C KOXKyXOM (peakTop A), CHaOKEHHBIH MEINaNKOH C
BEPXHUM TIPUBOAOM, 3arpyskaimu mpem-oyTmin-((2R,3R,4R,5R)-2-(((1S,2S,3R.4S,6R)-4-((mpem-
OyTokcukapOOHIT)aMUHO)-6-((S)-4-((mpem-0yToKCKapOOHIIT )aMUHO)-2-
rugpokcudyranamuno)-3-(((2S,3R)-3-((mpem-ObyTokcukapboHmn)aMuHo)-6-(((2-
THAPOKCUITHII)aMUHO )MeT)-3,4- nurunpo-2H-nupan-2-un)okcn)-2-

T'UIPOKCUIMKIIOTEKCHIT)OKCH)-3,5- IUrHapoKCH-5-meTunrerparunpo-2H-nupan-4-
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wi)(metun)kapdbamar opmynsr (7a) (150 r, 0,151 monb, 1 5kB.) u guxyopmerad (750 wmui).
Cwmech nepemermuBaiu npu temneparype ot 0 mo 5°C (0,0°C). K peakIOHHOM cMeCH MeIJIEHHO
n00aBysAIn TPUPTOPYKCYCHYIO KHCIOTY, TOAAEPKUBasi TeMIiepatypy Ha yposHe ot 0 mo 5°C
[ormeuanu sk3oTepMmudeckoe npodasienue]. Ilocme nobGaBneHus peaKLMOHHBIN pacTBOP
Harpesanu A0 22,5°C u BblAepKMBAIM IPU YKAa3aHHOW TemmepaTrype B TeueHue 1,5 .
PeakiMOHHYI0 CMeCh KOHLIEHTPUPOBAIH MyTEM MEPErOHKU B BaKyyMe 10 KOHEUHOIO LIeJIEBOTO
oobema 450 miy. KOHIEHTPUPOBAHHYIO PEAKLHOHHYIO CMech Bbimepikusaimu npu 22,5°C B
TEYEeHHE JOTOJIHUTENbHBIX 8 4, TIOC/Ie Yero Temreparypy ctabuin3upoBaiu Ha ypoBHe oT 0 1o
10°C (5,0°C).

[00403] Bo BTOpOH CTEKJISIHHBIA peakTop ¢ KOoxyxoM (peaktop B), cHaOxeHHBbI
MEIIAJIKOH ¢ BEPXHHM NPUBOAOM, 3arpyxkaiud Boay (375 ™), KOTOPYK OXJa)Iadu [0
temneparypsl or 0 no 5°C (0,3°C). Copmep:kumoe peakropa A TEPEHOCHIM B CONEPIKUMOE
peaktopa B B Teuwenue 19 MuHyT, mopmep:kuBas Temmneparypy Ha ypoHe or 0 go 10°C
[oTmMeuamn  sk30TepMuueckoe  nodamieHue]|. B peaknMOHHYIO — CMeCh  3arpysKaiu
U30MPOITMIIALIETAT C MONyUYeHHueM IByxda3Hoi cMecn. Comep:KkuMoe peakTopa CMELIMBAIH MPH
MOMOLIY MeEIIAaJKU C BEPXHUM IPUBOAOM, a 3aTeM IepeMellUBaHNe MpeKpallaiy, MO3BOJSI
CJIOAM pa3AenuTbcsi. HUKHUN BOMHBIN CJIOM C MPEUMYINECTBEHHBIM COJEPKAHUEM IMPOAYKTA
(AP1) u Bepxuuii oprannueckuii cnoit (OP1) paszpensuin. OP1 Bo3Bpamanu B peakTop 1 B CMECh
sarpyxxamu Boxy (75 mu). ComepxuMoe peakTopa CMEIIWBAIM IMPHU MOMOINM MEIIANKH C
BEPXHUM IPUBOJOM, & 3aT€M IlepeMellMBaHhe IMpEeKpallaiy, MO3BOJSIS CIOSIM Pa3[eIuThCs.
HuxHnii BOAHBIN CIOW € NPEeNMYINECTBEHHBIM coaepskaHueMm mnponykrta (AP2) u Bepxumii
oprannueckuii cnoit (OP2) cobupanu. OP2 Bo3Bpammanu B peakTop u 3apyxanu Bogy (75 mu).
Copepxumoe peakTopa CMELIMBAJIM IMPU MOMOIIM MEIIAJKU C BEPXHUM IMPUBOAOM, & 3aTeM
nepeMelIMBaHue MpeKpalaiy, IMO3BOJAS CJIOSAM  pas3nenuTbes. HukHUI BOAHBIA ClOH C
NpeNMYILIeCTBEHHbIM conepkanueM nponykra (AP3) u Bepxuuit opranmueckuii cioit (OP3)
cobupanu. Tpu BOAHBIX CJIOSI C MPEUMYLIECTBEHHBIM conepskaHueM npoaykra (AP1, AP2 wu
AP3) BO3Bpamanu B peakrop U oObenaussan. M3mepenHoe 3HaueHue pH oObenuHeHHOTrO
opranuueckoro cyost cocraBmuio 0,49, B oObennHeHHbIE BOAHBIE (a3bl  3arpyKajiu
usonponunanerart (450). Conep:kuMoe peakTopa CMENINBAIU MPU TTOMOIIU MEIIAKH ¢ BEPXHUM
NPUBOJOM, & 3aTeM IMepeMelINBaHue MpeKpallany, MO3BOJSS CIOsIM pasfaenutbes. HiunkHuit
BOJIHBIN CJIOW C NMPEUMYIIECTBEHHBIM CofiepkaHnneM nponaykra (AP4) u BepxHuil opraHndeckuit
cioii (OP4) cobupamu. M3mepenHoe 3nauenue pH AP4 cocrasmsuio 0,85. AP4 Bo3Bpamanu B
peaktop. B peakrtop 3arpyskamu mzonpormianerar (450). Comep:xumMoe peakTopa CMeEIIUBaJIH
IIPU MOMOIIY MELIAJKU C BEPXHUM MIPUBOJOM, a 3aTeM IepeMelINBaHue MpeKpaliaiy, Mo3BOJIsIs
CJIOAM pa3fenuTbcsi. HUkKHUN BOAHBIN CIIOW C MPEUMYINECTBEHHBIM COJAEPKAHUEM IMPOAYKTa
(APS) u Bepxuuii opranmdeckuii cioii (OPS) cobmpamu. Usmepennoe 3nauenune pH APS
coctasysiio 1,72. APS BosBpamanu B peaktop. B peakrop 3arpy»xanu nzonponmuanetar (450).
Copep:xumoe peakTopa CMELIMBAJIM IMPU MOMOIIM MEIIAJKU C BEPXHUM IMPUBOAOM, & 3aTeM
NEepEeMEIINBAHNUE TMPEKPAINAIN, IO3BOJISISL CJOAM pas3AenuTbCs. HUKHMI BOIHBIA CJIOH C

NPEeUMYILIECTBEHHBIM conepkaHueM nponykra (AP6) m BepxHuil opranudeckuii cinoit (OP6)
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cobupamu. M3mepenHoe 3HaueHue pH AP6 cocrammsno 2,86. AP6 Bo3Bpamanu B peakTop H
3Hauenne pH noBoaunu 1o ypoBHs oT 5,8 1o 6,2 (koHeuHoe 3HaueHue pH 5,99) ¢ npumeHeHnem
1% pactBopa ammuaka (21 mu). Temmneparypy B mpouecce peryaupoBanus pH monaepkuBaiu
Ha ypoBHe oT 0 mo 10°C. B peakuuoHHyI cMech 3arpykanu Boay (mpumepHo 820 mu) 1o
nosyueHus: KoneuHoro oorema 1350 mu1. CHoBa usmepsiu 3Hauenue pH (5,54) u noBogwnu 1o
ypoBHs OT 5,8 no 6,2 (6,01) ¢ mpumenennem 1% pactBopa ammuaka (10 mi). M3mepenHoe
3HAYEHUE 3JIEKTPOIIPOBOAHOCTH pacTBopa coctasysuio 14,92 mCm/cm.

[00404] Yka3aHHBINH pacTBOP HEOUMILEHHOTO IJIA30MHIIMHA 3arpy»ajiy B KOJOHKY XK-
50/100, comepxamyro cmony CG-50 (325,5 r) B aMOHUITHOH (opme, ¢ MPOCTPAHCTBOM Hax
JKUJIKOCTBIO, 3aMOJTHEHHBIM BONOH. TemmepaTypy KoJOHKM crabmiusupoBanu Ha yposHe 20°C.
HeounmeHnnelil pacTBOp 3arpyskajy B peKUME HUCXOSLIErO MOTOKA MPHU JIMHEHHOW CKOPOCTU
notoka ot 10 1o 20 cm/4 (mpumepHO 9,2 Mi/MUH). 3aTeM HEOUYHIEHHBIH PACTBOP 3arpy»Kajii Ha
cioli cMonel. 3arpyskanu Boay (1 oObem konoHku, 1620 mut) B pexkUMe HUCXOJSIIEro MOTOKA
npu JUHEHHOH ckopoctu motoka oT 10 mo 20 cm/u (9,2 mu/mun). Ilocne 3arpy3ku BOIBI B
KOJIOHKY 3arpyxanu 0,50% pactBop ammuaka (mpurotoBieHHbId 3 102 r 25% ammuaka B 5 1
BONIbI) B PEXHMME HHUCXOMSIIEr0 MOTOKA A0 JJIIOMPOBAHUS IUIA30MUILMHA W3 KOJOHKH, YTO
onpepensiii no cinenaMm Y ®-norsomenuss npu 210 HM. 3arpyxkanu pacTBOp amMMHaka IpH
TuHEeHHONW ckopoctu motoka 38 cm/u (12,4 mu/muH). @Ppakuuum € TPEUMyIIECTBEHHBIM
conepskanueM npoaykra (#34-50) o0venunsn ¢ nmoixyderreM 4800 MJ1 OYHIEHHOTO PacTBOpA
IUIA30MHIMHA B BHIE cBOOOAHOrO ocHoBaHus. CozpepskaHHe aMMHaKka B PacTBOpE, U3MEpsIieMOe
nyTeM MOHHOHN xpomarorpaduu, coctaisio 3200 MKI/MJ, M KOHLEHTpALus IUIA30MHULIMHA B
BUIEe CBOOOMHOrOo OcHOBaHus, m3Mmepsiemas myrem CBOXX, cocrasmsanma 1,52 macce.%/06.%.
PactBop mnonsepramu obOpatHoMy ocMocy ¢ mnpumeHenueM MemOpanbl XLE B pexume
AnaUIbTPOBAHUST IO IOJYYEHUs OTHOIIEHWs aMMuaka (MKI/MJI) K  IUIA30MULMHY
(macc.%/macc.%) wmenee 20. Jlndg IDOCTMDKEHMS YKAa3aHHOTO KpPUTEPHUs HCIONB30BAIH 9
nnaoObeMOB BONIBL. B mporecce ynaneHus aMMHuaka Mmpy MOMOINM mpouecca AHadUuaIbTPOBAHUS
TeMIiepatypy nonnepkuBanu Ha ypoHe Hike 10°C. Ilocnme mpouecca ynajgeHuss amMMHaka
3HaueHne pH oumIeHHOro pactBopa IUTA30MHUIMHA NOBOAWIM 10 6,47 ¢ mpuMeHeHuem 6 M
pacTBopa cepHoil kuciotsl (52,5). Temmnepatypy B npouecce peryiaupoanus pH nmopnepxusanu
Ha ypoBHe oT 0 nmo 5°C. Heilirpanu3oBaHHBIII pacTBOpP MPOMyCKald uYepe3 IpPeIBAPUTENBHO
TIPOMBITHIH YrOIBHBIN KapTpimk Zetacarbon R55 mpu ckopocTy motoka 72 m/a*m* (15 mu/Mug).
ITocne ¢QuupTpoBaHuss KapTpumk MpombiBaiu Bonoil (1068 M) W CMBIBOYHBIA pPacTBOP
o0BenuHsUIN ¢ OTQUIBTPOBAHHBIM PACTBOPOM IUiazoMuiuHa. OObennHEeHHbIE (GUIBTPAT U
CMBIBOYHBIH PACTBOP KOHLEHTPUPOBAIU 10 540 Mul myTeM OOpaTHOrO OCMOCa C MPUMEHEHHUEM
meMmOpanbl XLE B pexxume HaHOGMIbTpoBaHMs. KOHLIEHTPUPOBAHHBIA PAaCTBOP MPOMYCKAIH
yepe3 0,22-MUKPOHHBIH (UIBTP M BBIIEISIM MYTEM CYIIKH PAaCIbUIEHHEM C NPUMEHEHHEM
nadoparopHoil pactbuTuTeNbHON cymuiiku Buchi (88,42 r, 0,106 momb, 70% MOSIpHBIN BBIXO).

Ilpumep 8d

[00405] B crexyissHHBIA peakTop C KOXKyXOM (peakTop A), CHaOKEHHBIH MEIIaNKoi C

BEPXHHUM IPUBOZOM, 3arpyskanu mpem-0ytui-((2R,3R,4R,5R)-2-(((15,2S,3R.4S,6R)-4-((mpem-



136

OyTokcukapOOHMIT)aMUHO)-6-((S)-4-((mpem-0yToKCHKapOOHIIT )aMUHO)-2-
rugpokcudyranamuno)-3-(((2S,3R)-3-((mpem-ObyTokcukapboHmn)aMuHo)-6-(((2-
T'UAPOKCUITHII)aMHHO )MeT)-3,4- nurunpo-2H-nupan-2-nin)okcn)-2-
T'UIAPOKCUIMKIIOTEKCHIT)OKCH)-3,5- TurupoKkcu-5-merunrerparunpo-2H-nupan-4-
wn)(merun)kapbamar opmynsr (7a) (150 r, 0,151 monb, 1 5kB.) u guxaopmeran (750 mu).
Cwmecph nepemernnBainu npu temmeparype ot 0 1o 5°C (0,9°C). K peakIHOHHOH CMeCH MEIJIEHHO
n00aBsH TPUPTOPYKCYCHYIO KHUCIIOTY, MOAAEP KUBasi TeMIepaTypy Ha ypoHe oT 0 mo 5°C
[oTmeuanmn sk3oTepmuveckoe nobaienue]. Ilocnme noOaBieHHsT PEAKLUOHHBIH PacTBOP
HarpeBanu A0 22,5°C u Bbiep:KUBAJIM TPU YKa3aHHOW TemrmepaTrype B TeueHue 1,5 .
PeaknioHHy10 cMeCh KOHLIEHTPUPOBAIU MyTeM MEPErOHKU B BaKyyMe 10 KOHEUHOrO LIeJIEBOTO
oopema 450 mu. KOHLEHTPHUPOBAHHYIO PEAKIMOHHYKO CMecCh BbinepkuBaiu mnpu 22.5°C B
TEYEHHE JOTOJIHUTENbHBIX 6 U, TIOC/IE Yero TeMreparypy cTabuin3upoBaiu Ha ypoBHe oT 0 1o
10°C (6,5°C).

[00406] Bo BTOpOH CTEKJISIHHBI peakTop ¢ KOXyxoM (peaktop B), cHaOxeHHBbII
MEIIAJIKOH ¢ BEPXHHM NPHUBOJOM, 3arpykaju Boxy (375 ™), KOTOPYK OXJIAXkKIadu IO
temneparypsl or 0 no 5°C (3,5°C). ComepkumMoe peakropa A TEPEHOCHJIM B COIEPKUMOE
peaxkTopa B B TeueHue 7 MUHYT, OAZEPKUBas TeMIiepatypy Ha ypoBHe oT 0 1o 10°C [ormeuanu
sK30TepMuUecKoe naobaBieHne]. B peaknMOHHYIO CMeCh 3arpykajid H3OMpONHIALeTaT ¢
nojy4yeHueM aByxdasHoi cmecn. CoaepKIMOe peakTopa CMEIINBAIA NPU TOMOIIHN MELIAKU C
BEPXHUM IPUBOJOM, & 3aT€M IlepeMellMBaHhe IMpEeKpallaiy, MO3BOJSIS CIOSIM Pa3[eIuThCs.
HuxHnii BOAHBIN CIOW € NpEenMYINECTBEHHBIM coaep:kaHueMm npoxaykra (AP1) u Bepxumii
opranmueckuii cioit (OP1) paszgensimiu. OP1 Bo3Bpalanu B peakTop U B CMECh 3arpy>kKajid BOAY
(75 mm). Comep:kuMoe peakTopa CMEUIMBAJIN IPU MOMOIIM MEMIAJKU C BEPXHUM NPUBOAOM, a
3aTeM IepeMEeLINBaHNe MPEeKpallaiy, MO3BOJISISA CIOSIM pas3aenuTbes. HwkHuil BOAHBIN CIIOHN €
NpeNMYILIeCTBEHHbIM cozepkanueM nponykra (AP2) u Bepxnuit opranmueckuii cioit (OP2)
cobupamu. OP2 Bo3Bpamanu B peaktop u 3arpyxanu Bony (75 mu). Comepxumoe peakTopa
CMEIIUBAIM TPU T[OMOIIM MEIIAJKU C BEPXHUM TIPUBOAOM, a 3aTeM IepeMelIBaHue
MpeKpalliaiy, MO3BOJSIS CIOSIM pas3aenutbesa. HkHUN BOAHBIA CIOH C NMPEUMYLIECTBEHHBIM
conepskanuem npoaykra (AP3) u BepxHuii opranudeckuii cioi (OP3) cobupanu. Tpu BOmHBIX
CJIOSI ¢ IPEUMYLIECTBEHHBIM coiep:kanueM npoaykra (AP1, AP2 u AP3) Bo3Bparainu B peakTop
u obovenunsin. U3smepernoe 3HaueHne pH oOBEAMHEHHOrO OPraHUYECKOTO CJIOSI COCTABIISUIO
0,47. B obOvenunennble BoaHble (azwl 3arpysxkaiau usonpormnanerar (450). Copepxumoe
peaxkTopa CMeLIMBaJIN MPU MOMOLIY MEIIAJKH C BEPXHUM IPUBOJOM, & 3aTeM IepeMelllBaHue
MpeKpallaiy, MO3BOJSASA CIOSM pa3aenuTbes. HukHuN BOAHBIA CIOH C MPEUMYLIECTBEHHBIM
comepkanuem mpoaykra (AP4) wu BepxHuii opranwueckmii cnoii (OP4) oObenuHsu.
Usmepennoe 3Hauenne pH AP4 cocrasnsino 0,83. AP4 Bosspamanu B peaktop. B peakrtop
3arpyxkanu uzomnpornuianerat (450). Conep:kuMoe peakTopa CMEIIHBAIH MPU TTOMOIIN MEIIATKU
C BEpXHHUM IIPUBOZOM, & 3aTeM IepeMEIlNBaHUE MPEeKpalaiy, MO3BOJAA CIOSIM Pa3ieIUuThCs.
HuxHuii BOAHBIN CIOW € NMPEeNMYINECTBEHHBIM coaepskaHueM nponykra (APS) u BepxHuit

opranmueckuii cinoit (OPS) cobupanu. M3mepennoe 3Hauenue pH APS cocrasmsuio 1,90. APS
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BO3BpaIlalii B peakTop. B peakTop 3arpy:xanu nzonporuianerat (450). Conep:xumoe peakropa
CMEIIMBAIM NpPU IOMOIIM MEIIAJKU C BEPXHMM IPUBOAOM, a 3aTeM [epeMelLIBaHue
MpPEeKpallaiy, MO3BOJISAS CIOSIM pasaenutbesd. HWKHUN BOAHBIA CIOH C NPEUMYLIECTBEHHBIM
conepskanueM npoaykra (AP6) u BepxHuil opranudeckuii cioit (OP6) cobupanu. M3mepennoe
3HaueHue pH AP6 cocrasisino 3,1. AP6 Bo3Bpamanu B peakTop u 3HadeHue pH posomumu no
ypoBH# oT 5,8 10 6,2 (koHeuHoe 3Hauenue pH 6,04) ¢ npumenenuem 1% pacteopa ammuaka (35
mi). Temneparypy B mpouecce perynuposanust pH nognepxusanu sa yposae ot 0 no 10°C. B
PEaKMOHHYI0 CMeCh 3arpyskanu Boay (mpumepHo 820 mul) 10 MOJy4YEeHHUs] KOHEYHOro o0bema
1350 mn. CHoBa u3mepsinn 3Hadenne pH (5,83) u moBomunu 1o ypoBHs ot 5,8 1o 6,2 (6,01) ¢
npuMeHenueM 1% pactBopa ammuaka (5 wmi). M3MepeHHOe 3HA4YeHHE 3JIEKTPONPOBOIHOCTH
pactBopa coctaBisiio 15,29 MCwm/cMm.

[00407] Yxa3aHHBIN pacTBOpP HEOUMILEHHOIO MJIA30MUIIMHA 3arpy»ajiu B KOJOHKY XK-
50/100, comepxamyro cmony CG-50 (325,5 r) B amMOHUiITHOH ¢opme, ¢ MPOCTPAHCTBOM Hak
JKUJIKOCTBIO, 3aMOJIHEHHBIM BOZIOH. Temmeparypy KOJOHKH cTa0min3npoBaiu Ha yposHe 27°C.
Heounmennelil pacTBOp 3arpyskajy B PEKUME HUCXOSLIEro MOTOKA MPHU JIUHEHHOW CKOPOCTHU
noroka ot 10 mo 20 cm/4 (mpumepHO 9,2 Mir/MuH). 3aTeM HEOUYHIIEHHBII PACTBOP 3arpy»Kajif Ha
cioit cMonel. 3arpyskanu Boay (1 o0bem konoHkm, 1620 mMir) B pekrMe HUCXOMASIIEro MOTOKA
npu JUHEHHOH ckopoctu moroka oT 10 mo 20 cm/u (9,2 mu/mun). Ilocne 3arpy3ku BOIBI B
KOJIOHKY 3arpyxanu 0,50% pactBop ammuaka (npurotosieHHbd 3 102 r 25% ammuaka B 5 1
BOZIbI) B PEXHMME HUCXOMSIIErO MOTOKAa IO SJIOMPOBAHMS IUIA30MHULIMHA W3 KOJOHKH, YTO
onpeaensinu no ciaenaMm Y ®@-norsnomenuss npu 210 HM. 3arpyxanu pacTBOp aMMHaka IpH
TuHeNWHON ckopoctu mnoroka 38 cm/u (12,4 mu/muH). Ppakuuum ¢ NPEUMyIIECTBEHHBIM
comepxkanueM npoaykra (#31-45) obbenuusm ¢ nmonydeHueMm 4072 M1 OUHILEHHOTO PacTBOpa
IUTA30MUIIMHA B BUAe cBOOOMHOrO ocHoBaHus. CozepkaHne aMMHaka B pacTBOpE, H3MEpIeMoe
nyTeM HOHHOH Xpomatorpaduu, coctaBisuio 4060 MKI/mi, W KOHLEHTpALUs IJIa30MHLIUHA B
BUIE CBOOOMHOrO OCHOBaHus, m3mepsiemas nyrem CBOXX, cocrasmsna 1,52 macc.%/00.%.
PacrBop monmBepramu oOpaTHOMY OCMOCY C mpuMmeHeHneM wMemOpanbl XLE B pexume
nuapUIBTPOBAHMS C TIOJyYEHUs] OTHOLISHHS] aMMuaka (MKI/MJT) K MIa3oMHUIUHY (Macc.%/00.%)
meHee 20. JIns DOCTH)KEHUS YKa3aHHOTO KPUTEPHUs HCIONb30BAIA S5 nuaoObeMoB Boabl. B
nporecce yOaJeHHsT aMMUaka [pH IOMOIIM Ipolecca ANaQUIBTPOBAHUS TEMIIEPATYPY
noanepxkuBaau Ha ypoBHe Hmke 10°C. Ilocne mpouecca ynmanenus ammuaka 3HadeHue pH
OUMILEHHOTO PACcCTBOpA MJIA30MHULIMHA JOBOAUIHU 10 6,74 ¢ mpuMeHeHneM 6 M pacTtBopa cepHOMU
kuciotsl (56). Temnepatypy B nmporuecce peryiaupoaaus pH nognepskusanu Ha yposae oT 0 110
5°C. HeiliTpanu3oBaHHbIN pacTBOpP MPOIMYCKalu udepe3 MpeBapUTENbHO MPOMBITHIN YroJIbHBIN
KapTpimK Zetacarbon R55 npu ckopocti moroka 72 w/a*m® (15 mu/mur). Tlocne gunsrpoBanus
KapTpuK mpombiBamu  Bojo (1068 M) W CMBIBOYHBIH pacTBOp OOBEAMHSIIN C
OT(UIBTPOBAHHBIM PACTBOPOM IUTa3oMuLnHA. OObeaMHEHHbBIE QUIBTPAT U CMBIBOYHBIN PACTBOD
KOHIeHTpupoBanu a0 540 mu myrem oOpaTHOro ocMmoca ¢ nmpumeHeHuemM membOpanbl XLE B
pesxxume HaHOQUIBTpoBaHUs. KOHIEHTPUPOBAaHHBIM pacTBOpP mpomyckanun dyepe3 0,22-

MHUKPOHHBIN (DUIIBTP U BBIAENSUIA MyTE€M CYLIKH PACHbUIEHHEM C MPUMEHEHHEM J1a0opaTOpHOM
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pacnputuTenpHON cymmik Buchi (95,86 T, 0,114 mons, 76% BbIXOn).
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OOPMYJIA N3O0BPETEHUA
1. Criocob monyuenus: coequHeHust GOpMYJIbI (2), UITH €ro COJIH, FITH €ro COJbBaTa, WU
€ro YHaHTHOMEPA, HJIH ero IHacTepeoMepa, BKIIOYAIOLIHI:
(a) npuBenenue coenquHenus popmysl (1):
R
NH

HN

WIH €ero 5JHAHTUOMEpa, WM €ero JauacrtepeoMepa B  KOHTakT ¢ 1-{[(n-

HUTpOoOeH3m)okcH |[kapOoouun } -1 H-Gersorpuazonom (PNZ-Bt) ¢ mnonydeHneMm COeqUHEHUSI

bopmysl (2):

2,

WJIM €O COJIU, UJIU €70 CONbBATa, WM €ro 3HAHTUOMEPA, HIIN €r0 1HacTEPEOMEpa;
r7e === NPeACTaBisieT cOO0H OAMHAPHYIO CBSI3b HIIH IBOMHYIO CBS3b;,

R! npenctasisier codoit H umu C;-Cs ankun,

R? npexacrasJsier coboit H nnu Ci-C; ankun; u

R? npexacrassier coboit H mmu Ci-C; ankun.

2. Cnoco0 mo 1. 1, OTIMYAOLIMIACS TEM, YTO CTaaui0 (&) OCYLIECTBISIFOT B MPUCYTCTBUU
pacTBOpUTENs, BBIOPAHHOTO W3 TPYMIbL, COCTOSINEH W3 JOUXJOPMETaHa, METaHOJIa W HX
KOMOWHALIWH.

3. Cnocob mo . 1 um 2, ornuyaroinuiicst Tem, yro PNZ-Bt npucyTtcrByer B konndecTse
ot npumepHo 1,0 10 1,2 MONSIPHOTO 3KBHBAJIEHTA B pacyere Ha coenunenue Gopmyisr (1), wiu
€r0 YHAHTUOMEP, UJIH €0 TUaCTEPeoMep.

4. Criocob no mrobomy u3 m.i. 1-3, monoaHuTenbHO BKtouaromuii craauro (b1) wim (b2):

(b1) rze, xorma R', R* u R® npencrasmsror coboit H, nmpusenenue coennuerus hopMyIsl

(2) B KOHTaKT C peareHTOM JJisi BBeACHHs] BOC-3aIUThI MPUBOIUT K TMOJYYEHUIO COSHUHEHHS

dbopmyel (3):

3

‘ MHBoc

) \/J\/IO ¢

o~ H—" oo L
BocHN™ ™" 3.

HJIK €10 COJIH, UJIN €T0 COJibBAaTa, UJIN €TI0 SQHAHTUOMEDA, UK €0 AnacTepeoMepa, Ui
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1 2 3 .

(b2) rne, xorna onunH wm 6osxee n3 R, R” i R’ HezaBucumo npexncrasisitor codoit C-
C; anxun, cnepBa yaaneHue ykaszaHHoro C;-C; ankuia, a 3areM NpHUBEAEHUE COEAMHEHUs
dbopmybl (2), wim ero Coiu, WIK ero COJbBAaTa, WM €ro SHAHTUOMEPA, WK ero AHnacTepeoMepa

B KOHTAKT C pPEArcHTOM MJis1 BBCOCHUSA BOC-SaH_II/ITbI NpUBOAUT K TOJYYCHUIO COCAWHCHMHS

dbopmysl (3):

WIN €T0 COJIH, WJIH €r0 COJIbBATA, WJIHM €r0 SHAHTHOMEpA, WM €ro JuacTepeomepa.

5. Cnoco® mo m. 4, OTIMYAIONMIUNCS TeM, YTO PeareHT IJisl BBeIeHHs Boc-3amuThl
npexacrasisier coboi Boc,O nnmu Boc-ONb.

6. Crioco0 1o 1. 4 i 5, oTryaromuics Tem, uto craguto (b1l) mm (b2) ocymecTBiasroT
B IIPUCYTCTBUH KUCJIOTHI JIbtomca.

7. Cnocobd mo m. 6, OTIHYAOLIUICS TeM, 4TO Kucjora JIprouca mpencrasisier coOoi
Zn(OAc),, ZnCly wu Zn(OPiv)s.

8. Cniocob mo m. 6, OTIMYAIIHIACS TeM, 4TO Kuciota JIbronca conep >KUT MOH MEeU HITH
WOH HUKEJIS.

9. Cnocob mo mobomy u3 m.m. 4-8, ornuuaroumiicss tem, yro craguro (bl) wm (b2)
OCYIIECTBJISIIOT B IPUCYTCTBUH TPUITUIIAMUHA.

10. Crocob mo smrobomy u3 m.m. 4-8, ornuuaromuiicss Tem, uro craguio (bl) wiu (b2)
OCYIIECTBJISIOT B IPUCYTCTBUU METAHOJIA.

11. Cnocob mo nrodomy u3 m.i. 4-10, TOMONHUTETPHO BKIFOUAKO LIHIA;
(c) mpuBenenue coenuHeHuss Gopmysibl (3), UM €ro COJH, WM €ro COJbBaTa, MM €ro

OH

UMNHEDC

H C TOJy4eHHEM

O

OHaHTUOMEpPA, WK €ro AuacTepeoMepa B KOHTAKT C

coenrHeHUs1 popmybl (4):

CF

WJTH €rO COJTH, WJIM €r0 COJIbBATA, HIIH €r0 YHAHTHOMEPA, HIIH ero JuacTepeomepa.
12. Cmoco6 mo n. 11, orimuaromuiicss Tem, 4TO cTaguio (C) OCYIIECTBISIIOT B
NPUCYTCTBUH aKTHBUPYIOIIErO peareHTa U peareHra st 00pa3oBaHUsl NENTUAHON CBS3H.

13. Cnoco® no n. 12, ornuyaroImuiicss TeM, YTO aKTUBUPYIOIIUN PEareHT MpeCTaBsieT
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coboit HOBt.
14. Cnoco0 o 1. 13, oTnuYaroLuiicss TeM, YTO aKTUBUPYIOIIUN PEAreHT NPUCYTCTBYET B

koquuectse npumepHo ot 0,05 go 1,0 MoOmsApHOro SKBUBAaJEHTA B  pacyeTe Ha
OH
P~ NHBoc

H

Choe

15. Crocob mo m. 12, OTJIMYarOIUNACS TeM, YTO peareHT ajsi 0Opa30BaHUsl MENTUIHON

cesizu npeacrasisier codboit EDAC unu PyBOP.
16. Criocob mo m. 15, oTaMyaroImuicss TeM, 4TO peareHT ajisi 0Opa30BaHUs MENTHIHON

CBSI3U MPUCYTCTBYET B KoJau4ecTBe OT npuMepHO 1,0 1o 1,4 MOIsApHOro 5KBUBAJIEHTa B pacyeTre

OH
Gél\" ~~._-~NHBoc
Ha OH

17. Cnoco® mo mobomy w3 mm. 11-16, ornmuaromuiics Tem, 49ro craguio ()
OCYIIECTBIISIFOT B KUCJIOTHBIX YCJIOBHSIX.

18. Croco6 mo m. 17, oTnHYaroImuiicss TeéM, YTO KHUCJIOTHBIE YCJIOBHUS MPEICTABISIOT
coboii pH npumepno ot 4 10 7.

19. Cnoco6 no m. 17, omuyaroImuiicss TeéM, YTO KUCJIOTHbBIE YCJIOBHUS IMPEICTABISIOT
coboti pH npumepHo 5.

20. Cnoco6 mo mobomy u3 mm. 11-19, mONMOSHUTENBHO BKIIIOYANOIIUI IMOJy4YEHHE
KPHUCTAITNUECKOHN (popMbl coennHeHus popMyibl (4), WU €ro COJNH, UM €T0 COJIbBATa, WIIH €ro
SHAHTHOMEPA, WK €ro JUacTepeoMepa.

21. Cnoco6 mo mobomy u3 mm. 11-20, HOMOMHUTENHPHO BKJIIOUAIOLIMN BBbIACICHHE
coenuHeHus: GopMyJiel (4), WM €ro COJIM, WM €ro COJbBATa, WM €ro YHAHTHOMEpA, UM €ro
auacTepeoMepa.

22. Cnocob mo modomy u3 m.a. 11-21, qOMOTHUTENBHO BKITIOYAFO LM

(d) mpuBenenue coenuneHus Gopmysibl (4), UK €ro COJM, UK €r0 COJIbBATA, WU €r0
SHAHTHOMEpPA, WIN €ro JAUacTepeoMepa B KOHTAKT C PEareHTOM JUIs BBeIEHHUs Boc-3amuThl ¢

noJiyueHueM coearHenust Gopmyibl (5):

_~~_-NHBoc
OzN \ﬂ/ 0T 0.

3,

WJIH €70 COJIH, WJIM €T0 COJIbBATA, UJIM €r0 SHAHTHOMEpPA, HJIM €0 TUaCTEpeoMepa.
23. Cnocob mo m. 22, OTIMYArOIIMICS TeM, YTO PEareHT IJisl BBeNeHHUsT Boc-3aIiuThbl

npencrasisier codoit Boc,O.
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24. Criocob mo m. 22 wunu 23, OTIUYAIIUNACS TeM, 4To cranauio (d) OCyInecTBISIOT B
NPUCYTCTBUH CITUPTA.

25. Crioco0 mo 1. 24, OTIUYAOIIUNCS TEM, YTO CITUPT MPEACTaBiIsieT COO0I METaHOI.

26. Cnocod mo mobomy wu3 rmm. 22-25, ornmmuaromwuiics tem, 4yto craguio (d)
OCYIIECTBJISIIOT IIPU TEMIIEPAType BILIOTH A0 mpumepHo 60°C.

27. Cnocob o nrobomMy U3 1.1, 22-26, ZONOJHUTETBHO BKIFOYAOIIHIA:

(e) npuBenenue coexnHeHus: GopMyiiel (5), WM €ro COJIM, WM €ro COJbBaTa, UIH €ro
SHAHTUOMEpA, WU €ro AuacrepeoMepa B KOHTAKT C peareHTOM s CHATUs PNZ-3amursl C

noJiyueHueM coearHenust Gopmyibl (6):

(6),

VI €O COJIM, UJIU €T0 COJIbBATa, WM €ro SHAHTHOMEPA, WM €ro AuacTepeoMepa.

28. Cnocob mo m. 27, OTIHYANOIIUICS TeM, YTO peareHT st CHATHS PNZ-3ammuTel
NpeACTaBIsieT COOON IUTHOHUT HATPHUSL.

29. Cmoco® mo mn. 27 wmu 28, [OMOJHUTENBHO BKJIIOYAIOIUN MOJy4YeHHE
KPHUCTAITNUECKOHN (popmbl coennHeHus popmysl (6), MU €ro COJIU, WK €r0 COJIbBATA, WIIN €ro
SHAHTUOMeEpA, UJIU €r0 JuacTepeoMepa.

30. Crmoco6 mo jrobomy u3 m.am. 27-29, MOMONHUTENHHO BKJIIOYAIOINNN BbIIEJICHUE
coenuHeHus: popmyJiel (6), WM €ro COJM, MM €ro COJbBATa, WM €r0 YHAHTUOMEpA, WJIH €ro
AuacTepeoMepa.

31. Criocob o mobdomy u3 1.1, 27-30, AOMONHUTENBHO BKIFOYA0 [N
(f) mpuBenenue coenuuenust Gopmysibl (6), UM €ro COJIK, WIN €ro COJIbBaTa, MU €ro

g 1 9
OHaHTUOMEPA, UJIH €TI0 JUACTEPEOMEPA B KOHTAKT C HO aell , TAe LG MpeaACTaBIIACT CO6OI/I

YXOISLIYIO TPYIIY, C MOJyuYeHHeM coeauHeHus1 popmyubl (7):

- MHBoc
HO™ ™~""~""0""0 :
BocHN "MNH

O)\]A/ MNHEBoc

OH (N,

WJIM €70 COJIY, WM €r0 COJIbBATa, UM €r0 SHAHTUOMEpPA, WK €ro JUacTepeoMepa.
32. Criocob mo m. 31, OTIMYAIOLIUIICS TeM, YTO YXOZsIasi rpyIma MpeacTaBisieT coooi

Hox-.
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1
33. Cnoco6 mo m. 31, omimyarommiics tem, uro HO™ ™7 MPHCYTCTBYET B

kojauuecTtse npumMepHo ot 1,0 mo 1,5 MOIIpHOro 3KBUBAjJ€HTa B pacue€Te HA COEAUHEHUE
dbopmysl (6).

34. Cnoco6 mo mobomy u3 mm. 31-33, ommmuarommiics Ttem, uto craauio (f)
OCYLIECTBJISIFOT B IO CYINECTBY O€3BOJHBIX YCIOBHSX.

35. Cmocod mo mobomy u3 mm. 31-34, omnmmuaromuiics tem, uro craguio (f)
OCYLIECTBJISIIOT B MPUCYTCTBUM PACTBOPUTENS,, BBIOPAHHOTO W3 TPYIMbL, COCTOSIIENH U3
AlIETOHUTPHJIA, ALIETOHA U MX KOMOWHALINH.

36. Cnocod mo mobomy w3 mn. 31-35, ommuaromuiicss Tem, 4yro craauio ()
ocyecTBysitoT B mpucytcTBuu NaHCOs.

37. Cnocod mo mobomy w3 mn. 31-36, ommmuaromuiicss tem, 4ro craauio ()
OCYIIECTBJISAIOT IpU TeMIiepatype npumepHo ot 30°C mo 40°C.

38. Cniocob mo mobdomy u3 m.m. 31-37, TONOJHUTENFHO BKIOYarOmui nodbasnenue 1,4-
nuazaburmkiio[2.2.2]okrana (DABCO) k peakIIMOHHOI cMecH.

39. Crmoco® mo mobomy u3 mm. 31-38, HONMOJHHUTENBHO BKIIIOYANOINUI MOJYYSHHE
KPHUCTATHUECKOH (popmbl coennHeHust popmysl (7), HITH €ro COJU, WIIH €r0 CONbBATA, WIH €T
SHAHTHOMEPA, WIH €0 JUaCTEPEOMepa.

40. Cnocob mo mobomy u3 m.m. 31-39, MOMOTHUTENHHO BKIIOYAMOIIMI BbIIEJICHHE
coenuHeHust Gopmybl (7), WK €ro COJH, WIH €ro COJbBaTa, WM €ro SHAHTHOMEpAa, WU €ro
auacTepeoMepa.

41. Cnocob no nobomy u3 1.11. 31-40, ZONOTHUTENBHO BKIIOYAIOIINII:

(g) npusenenue coenuHeHust popmyisl (7), WU €ro COJH, UM €ro COJIbBATa, WU €ro
SHAHTHOMEpA, WM €ro JuacrepeoMepa B KOHTAKT C PEAreHTOM Ui CHATHS Boc-3aimuTsl

NIOJIyYeHHEM coenuHeHust popmyJibl (8):

NH,

Ho >N ~"S0"0

8,

WJIM €O COJIM, UJIU €T0 COJIbBATa, WM €ro SHAHTHOMEPA, HIIH €ro 1uacTepeoMepa.

42, Croco® mo m. 41, OTIMHAKOIIMICA TEM, YTO peareHT Ui CHATUS Boc-3amuThl
npexncrasisier codoit TOK, uro npusoaut k nonyuenuto TOK conu coenunerns Gopmynsl (8),
WM €rO COJIbBAaTa, UJIM €ro SHAHTHOMeEpa, UJIH ero AuacTepeoMepa.

43. Cnocob mo 1. 42, nononHUTeNbHO BKItoUaromuii ynanenne T@K conu ¢ monydeHnem
coenuHeHus GopMyJib (8), WM €ro CoIbBaTA, UIH €r0 YSHAHTHOMEPA, UJTH €ro JuacTepeoMmepa.

44 Cnocob no m. 41 unu 43, IONONMHUTEILHO BKJIFOYaOIIHIA:

(h) ocymectBnenne oOpa3oBaHHsI COJIM C KHCIOTOH C IMOJyYE€HHEM COJIM COEIHHEHUS
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dbopmysl (8), WK €ro CoJIbBATA, HJIM €r0 dHAHTUOMEPA, WU €ro Iuactepeomepa.
45. Cnocob no n. 44, ornuyaromuiicss Tem, 4to kuciora Ha craguu (h) mpencrasnsier

co0OM CEpPHYIO KUCIIOTY, YTO NMPUBOAMT K MOJYYEHUIO CYJIb(AaTHON CONU COeTUHEHUsT (POPMYJIBI

9):
oA ﬁI *F
DH‘ 0 x HySO4 (9),
HWJIN €ro CoJjibBaTa, HJIK €10 3HaHTI/IOMepa, HUJIN €ro I[I/IaCTepeOMepa, rac X COCTaBJisi€T OT
1 no 5.

46. Cmocob mo mobomy u3 mim. 1-3, ormamyarommiics Tem, yro R', R* mwm R

NpenCTaBisIIOT coboii H.
47. Crocod mo nodoMy u3 1.1 1-46, OTIUYAIOIIMIACS TEM, YTO === MPEACTABIAET COOOH

JBOVMHYIO CBSI3b.

48. Cnocob mo mobomy u3 m.i. 1-10, oTIHYarOIUNACS TeM, YTO CTEPEOXUMUSI Y aTOMOB
yraepona 1, 3,4, 5,6, 1°,2°, 17,27, 37 u 47 B popmynax (1)-(3) ykazana, kak B popmyie (X),

rae «~ 0003Ha4aeT MECTO MPUKPEIIEHUs K BOXOPOAY WK (GparMeHTy:

R
O Dﬁ, b
N“3~"1{"N

%{l. hf (X).

49. Cnoco0 mo modomy u3 m.1. 11-47, OTIUYAIOLINIACS TE€M, YTO CTEPEOXUMHS Y aTOMOB

yraepona 1, 3, 4, 5,6, 17,2, 17,27, 3”7, 47 u 1-z B popmynax (4)-(9) ykazaHa, kak B popmyie

(Y), rne =~ 00O3HAYAET MECTO MPUKPEIUICHHS K BOIOPOAY WM (pparMeHTy:

(Y).

50. Criocob mosyuenust coequHeHust GopmyJisl (5):



MHBoc
H ().

WIM €ro COJIU, WIM €ro COJIbBaTa, WIM €ro SHAaHTHOMEpa, WUJIM ero JuacTepeoMmepa,
BKJIFOUAFO LN

(a) npuBenenue coenuHeHust GOpMyJIbl (4):

4,

WIA €ro COJIM, WJIHM €ro COJNbBaTa, MJIM €ro HAHTHOMEpa, WM €ro JuacTepeoMepa B
KOHTAKT C PEareHTOM IJisi BBEACHHsI BocC-3alUThI, TAe === MPEACTaBISIET COOOW ONMHAPHYIO
CBSI3b HJTH IBOWHYIO CBSI3b.

51. Cnoco6 mo 1. 50, oTuuaromuics TeM, 4To coennHeHue GopMyJibl (4), HII €ro CoJib,

Ui €ro COJbBAaT, UJIN €ro SHAHTHUOMED, WU €ro JUACTCPCOMED MOJTYHAOT NNYTEM MNPUBCACHUA

coenuHeHust popmysl (3):

3,
HJIn €ro COJiu, UWiIu €ro COJjibBaTa, WJIKM €r0 SHAHTHOMEpaA, WM €ro AUacTepeoOMEpa B
OH
O'
KOHTAaKT C éH

NHEBoc

52. Cnocob mo 1. 51, oTuuaromuiicss TeM, 4yTo coenuHeHue Gopmyibl (3), WK €ro COJib,
WIN €r0 COJIbBAT, WM €r0 SHAHTHOMED, UJIH €0 TUACTEPEOMED TOIYHAIT MyTEM:

(b1) npuBenenus coenunenust popmyier (2a):
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HUjin €ro COJiu, Wirh €ro COoJjibBaTa, UJIK €ro 3HAHTHUOMEpA, UKW €ro AUacCTEpeoMEpa B
KOHTAKT C pE€arcHTOM AJisi BBECACHUSA BOC-SaH_II/ITbI; Wi

(b2) ymanenus C;-C; ankuia u3 coenuHeHust GopmMyisl (2):

2,

WU €r0 COJIH, WJIH €r0 COJIbBATA, WJIHM €r0 SHAHTHOMEpPA, UM €ro TUacTepeomMepa;
rae R' npencrasmser coboit H i C1-Cs ankui, R? npencrasmser coGoit H mmm Ci-Cs
aJIKUJI, U R’ npencrassier codort H wim C1-Cs ankui, u rae oquH uim Oojiee u3 R!, R? wm R’
HE3aBHCUMO MpeAcTaBisitoT codoit Ci-Cs amku,
C TIOCJIEAYIOLINM TMpHUBENEHHEM CoequHEeHUsT (OpMyJibl (2) B KOHTAKT C PEareHTOM JJIs
BBeEHUS Boc-3auThl.
53. Cnocob mo 1. 52, oTuyarmuics TeM, 4To coennHeHue GopmMyJibl (2), W €ro CoJib,
WIN €r0 COJIbBAT, MJIM €r0 SHAHTHOMEp, WM €ro AHACTepeoMep MONYyUYaroT MyTeM MPHUBEISHUS
coennuaeHus popmysl (1):
R1
i

WIM ero 5SHaHTUOMepa, WJIM ero judactepeomepa B KOHTakT ¢ 1-{[(n-
HUTPOOEeH3MI)okcH [kapOonun § -1 H-6enzorpuazonom (PNZ-Bt).

54. Cnoco® no mrobomy u3 m.i. 50-53, OTIUYAIOIIMIACS TeM, YTO PEareHT Uil BBEACHUS
Boc-3amuts! npeacrasisier codoii Boc,O.

55. Cnocob mo modomy u3 m.im. 50-54, ornuuarommiicss TeM, 4to craauio (a), (bl) umm
(b2) ocyImecTBIASIOT B MPUCYTCTBUHU CITUPTA.

56. Crioco0 1o m. 55, OTIHYArOLIUICS TeM, YTO CIIUPT MPEACTABIISIET COOOM METaHOJI.

57. Cnocob mo modomy u3 m.im. 50-56, ornuuarommiicss Tem, yro craguio (a), (bl) wmm
(b2) ocymecTBASIOT P TEMIeparype BIUIOTh 10 mpumMepHo 60°C.

58. Crniocob mo mobomy u3 m.m. 50-57, HONMOTHUTENbHO BKITFOYARO U

(e) mpuBenenne coenuHeHusi GOpMyIbI (5), UM €ro COJIU, WU €ro CONbBATa, WU €ro
SHAHTUOMEpPA, WIM €ro AUacTepeoMepa B KOHTAKT C peareHToM uisi CHATus PNZ-3amurtel ¢

noJiyueHueM coeauHeHust Gopmyisl (6):
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\/E\/EMHBM
HoN. 070 ,

BocHN

(6),

WM €TO COJIH, WJIN €T0 COJIbBATA, WIIH €r0 YHAHTHOMEPA, WIIH ero JuacTepeomepa.

59. Crnoco® mo m. 58, OTIMYAOIIMICS TEeM, YTO peareHT aJsi CHATUs PNZ-3amuthl
NpPEeACTaBJsieT COOOW TUTHOHUT HATPHUSL.

60. Croco6 mo smrobomy u3 mm. 50-59, HONOJHHUTEIBHO BKIIOYANOIIUIN MOJYYECHUE
KPHUCTAJLTHUECKOH (popMbl coenrHeHust GopMyibl (6), HITH €ro COJIM, WIIH €r0 COJbBATA, WIH €ro
SHAHTHOMEPA, WIH €0 JUacTepeoMepa.

61. Cnocod mo mobomy u3 mm. 50-60, HOMONHUTEIBHO BKJIFOYAIOIIUN BBIIEICHHE
coenuHeHus: GopmyIibl (6), WU €ro CONH, WM ero COJbBaTa, WIH €ro SHAHTHOMEpA, WU €ro
auacTepeoMepa.

62. Criocob mo modomy u3 m.a. 50-61, TOMOTHUTENBHO BKIIFOYAROIIHUI:

LG’
() mpusenenuie coemunenusi Gopmysbl (6) B KOHTaKT ¢ HO™ ™~ , tne LG

MPEICTaBIISIET COOOH YXOASIIYIO TPYIIIY, ¢ MOJydeHueM coequHeHust popmyJsl (7):

~._-NHBoc ‘
HO™ ™~ 070 o
BocHM MNH

Q,J\T/\/ NHBoc

OH ™.

WJIM €O COJIH, UJTU €T0 COJIbBATa, WM €ro YHAHTHOMEPA, MU €ro 1uacTepeoMepa.
63. Criocob mo m. 62, OTIMYAIOIIUICS TeM, YTO YXOsIIas rpyImmna MpeacTaBliseT coOou
non-.

. o LGT
64. Crnocob6 mo m. 62, omiuyamomuiics Tem, uro HO™ ™7 MPUCYTCTBYET B

KojaudecTse npumMepHo ot 1,0 mo 1,5 MONSpHOro SKkBHBAJIEHTa B pacueTe Ha COEIUHEHHE
bopmysl (6).

65. Cnocod mo mobomy w3 mm. 62-64, ommmuarommiics Tem, 4to craauio ()
OCYLIECTBJISIFOT B IO CYIIECTBY O€3BOHBIX YCIOBHSIX.

66. Cnocod mo mobomy w3 mm. 62-65, ommuarommiics Tem, 4ro craauio (f)
OCYWIECTBIISIIOT B NPUCYTCTBHHM PACTBOPHUTENS], BBIOPAHHOIO M3 TPYMIbL, COCTOSINEH U3
ALIETOHUTPHJIA, ALIETOHA U MX KOMOWHALIUH.

67. Cnocod mo mobomy u3 1o 62-66, ommuaroumiics tem, 4ro craauio (f)

ocyuecTBysitoT B npucytcTBuu NaHCOs.
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68. Cmoco®d mo mobOomy u3 mm. 62-67, ommmyaromuiics teM, 4ro craguio (f)
OCYILIECTBJIISIOT IIpU TeMiepartype ot npumepHo 30°C mo 40°C.

69. Criocob mo ymobomy u3 m.m. 62-68, TONMOJHUTENBHO BKJIIOYAOIUN nobasienue 1,4-
nuazabumkio[2.2.2]okrana (DABCO) k peakIIMOHHO# cMecH.

70. Cnoco6 mo moboMy u3 mL.I. 62-69, NOMOJHHUTENBPHO BKIIFOUYAIOIIUN MOJTy4YeHHE
KPHUCTAJUTNYECKON (hopMbl coenuHeHust popmydsl (7), UM €ro CONu, WU ero COIbBATa, UM €ro
SHAHTHOMEPA, WU €ro TuacTepeomMepa.

71. Cnoco6 mo mobomy u3 1. 62-70, HONOJHUTEIBHO BKJIKOYAIOIIUN BBIIEICHHE
coenuHeHus: Gopmyibl (7), UK €ro CONH, WM €ro COJbBaTa, WM €ro YHAHTHOMEpA, WU €ro
auacTepeoMepa.

72. Criocob o odomy u3 1.1, 62-71, JOMONHUTENBHO BKITFOYAO UM

(g) mpuBenenue coenuueHus: Gopmybl (7), UK €ro COJH, UM €r0 COJIbBATA, WU €ro
SHAHTHOMEpA, WM €ro JuacrepeoMepa B KOHTAKT C PEAreHTOM MJisi CHATUS Boc-3aiuThl ¢

noJiyueHueM coenrHeHust Gopmyisl (8):

NH OH
HO™ ™~ 0" 0. ,G)\( NH
oH |
HaNT ™" "NH
OH 3),

WJIM €rO COJIU, UJIU €70 CONbBATa, UM €0 YHAHTHOMEPA, WIH €ro AUacTepeoMepa.

73. Cnoco0 mo m. 72, OTAMYAIOIIMHCS TeM, YTO pPEareHT Ay CHATHA Boc-3amursl
npencrasisier cobort TPK, uto npusomur k nonyuenuo TPK conu coenunenus: popmyisl (8),
WM €rO COJIbBATa, UM €r0 SJHAHTHOMEpa, UJIH €ro AuacTepeoMepa.

74. Crioco0b o 1. 73, AOMOJHUTENBHO BKIFOUaroImii ynajgeHue TOK comu ¢ monydeHueM
coenrHeHUs popmyibl (8), MITH €ro CoNbBaTa, MM €r0 SHAHTHOMEPA, UJIH €ro TuacTepeomMepa.

75. Cnioco0 mo 1. 72 unu 74, MOTOJHUTEIbHO BKJTFOYAOIIHH;

(h) ocymectBnenue oOpa3oBaHUS COJU C KHCIOTOH C TMOJNyYEHUEM COJIU COEHMHEHMSI
dbopmysl (8), WK €ro CONIbBATA, HIIK €r0 SHAHTUOMEPA, WU €ro TuacTepeomepa.

76. Criocod mo m. 75, oTiMYaroLuiics TeM, 4to kuciaora Ha craauu (h) mpencrasnsier

co0OH CEpPHYIO KHUCIIOTY, YTO MPHUBOAMT K MOJYYEHHIO CYJIb()ATHON CONU COCTUHEHUST (POPMYJIBI

9):

OH

NH, o
HO™ > o o o NH
oH |

H,N NH
NH
O%\/\/ 2

OH e x H,SO4 (9),

HJini €T0 COJIbBAaTa, WK €ro SHAHTUOMEDPA, WIHN €ro JuacTepeomMepa, rac X COCTaBJisI€T OT
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77. Criocob monydenust coenquaeHus: popmyJisl (7):
OH

, MNHEBoc
HO™ ™ 07 0,
BocHM MH

OgﬁerxmeHﬂnc

OH (7,

Hjin €ro COJii, ujiaru €ro cCoJibBara, HWJIHN €ro 5HAHTHUOMEpA, HJIIM €TI0 AUaCTECPpEeOMEpPa,

BKJIFOYAFO LU
(f) mpuBenenue coenunenus popmysl (6),

MNHBoc QH
. : OH

BocHMN™ NH

H (6),

HUjin €ro COJiu, Wirh €ro COJjibBaTa, UJIK €ro 3HAHTHUOMEpA, UKW €ro AuacCTepeoMEpa B

LG’
, 1 o
koHrakr ¢ HO™ ™~ , tme LG mpencrasisier co0OM yXOIMINYIO TPYIINy, W TOe ===
npeAcTaBisieT coO0H OAMHAPHYIO CBSI3b HIIN IBOMHYIO CBS3b.

78. Crioco0 mo 1. 77, OTIMYAIOIIUICS TeM, YTO CoeanHeHHe (GopMyJibl (6), WK ero COJb,
UJIM €r0 COJIbBAT, WIM €r0 SHAHTUOMED, WM €ro JUACTePEeOMEp IOIY4aroT MyTeM NPUBEICHUs

coenuHenus popmysl (5):
O

4,

HUjin €ro COJiM, WU €ro COJibBaTa, UJIK €ro SHAHTHUOMEpA, UKW €ro AUaCTEpeoOMEpa B

KOHTAKT C peareHToM 1isi CHATUS PNZ-3amurel
79. Criocob o m. 78, OTIUYAIOIIUIACS TEM, UYTO coenruHeHue Gopmyisl (5), Win ero cob,

WK €ro COJbBAT, UJIN €r0 SHAHTUOMED, UK €ro JUACTEPCOMED MOJNYHAOT NYTEM NPUBCACHUA

coennHeHUs1 popmyisl (4):



A,

WIN €ro COJIM, WM €ro COJIbBAaTa, MJIM €ro YHAHTHOMepa, WIM €ro auacrepeoMepa B
KOHTAaKT C PeareHTOM JUIst BBeeHHs Boc-3aIiuThL

80. Criocob mo 1. 79, OTIMYAKOIIUICS TeM, 4TO CoequHeHne (OpMYJIbl (4), UITH €ro COJib,
WIN €r0 COJIbBAT, MJIM €r0 SHAHTUOMEp, WK €ro AHACTePEeOMep MOJNYYarOT MyTeM MPUBEICHUS

coennaeHus popmysl (3):

f i OH
o M AL, ¢

BocHN”

NH: 3

HUjin €ro COJiu, Winh €ro COoJjibBaTa, WJIK €ro 3HAHTHUOMEpA, UKW €ro AUuaCTEpeoOMEpa B
OH
O

H

e

KOHTAaKT C

81. Criocob mo 1. 80, oTruaromuiics: Tem, 4yTo coenuHenue Gopmyinl (3), WK €ro CoJib,
WIN €r0 COJIbBAT, WJIM €r0 SHAHTHOMED, UJIHM €0 TUacTepeoMep MOIyqatoT MyTeM:

(b1) mpuBenenust coenunerus: popmyisl (2a):

(2a),

U €ro COJIM, WU €ro COJibBaTa, WJIK €ro SHAHTHOMEpA, UKW €ro AUacCTEpeoOMEpa B
KOHTAKT C PEAarc¢HTOM AJisd BBEACHUA BOC-SaH_II/ITbI; nJiImn

(b2) ynanenus C;-C; ankuia u3 coenuHeHus Gopmysl (2):

2,

HJIK €10 COJIH, UJIN €T0 COJIbBATAa, UJIU €ro SHAHTUOMEDPA, UK €TI0 AUaCTEPEOMEPA,

o 2 o
rae R! npencrasisier coboit H nmm Ci-C; ankwr, R™ mpencrasisier codoit H nmn C-Cs
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alIKUJI, U R? npencrassier codort H wimm C1-Cs anmkun, u rae oguH uim Oojiee u3 Rl, R? um R®
HEe3aBHCUMO npeacTaBiisitoT codoit Ci-Cs anmku,

C TIOCJIEAYIOLIUM IpHUBENEHHEM CoequHeHUs1 (OopMyJibl (2) B KOHTAKT C PEareHTOM JJIs
BBeJleHUsT Boc-3amuThl.

82. Cnocob mo m. 81, oTiMyaronmiics TeM, 4To coequHenue Gopmyisl (2), UM ero Coib,
WIH €r0 CONbBAT, UM €r0 SHAHTUOMEp, WIH €ro AUAacTepeoMep MOJy4aroT MyTeM NPUBEACHMUS

coenuHenus popmysl (1):

(D,

WIM €ero 5SHAHTUOMEpPa, WM €ro JauacrtepeoMepa B  KOHTakT ¢ 1-{[(n-
HUTPOOEeH3MN)oKcH [kapOoHu § -1 H-6enzorpuazonom (PNZ-Bt).
83. Cnocob mo mobomy u3 m.m. 77-82, OTAMYANOIIMICS TeM, YTO YXOASIIAsl IPyIa

MPEICTaBIISIET COOOH HOM-.

LG’
84. Cnoco6 mo n. 83, ommuatommiica Tem, uro HO™ MPUCYTCTBYET B

Kojauuectse OT npumMepHo 1,0 mo 1,5 MONSpPHOro S5KBHBAJIEHTa B pacyeTe Ha COCIUHEHHE
dbopmysl (6).

85. Cmoco® mo mrobomy w3 mm. 77-84, omnmumvaromwmiics TeMm, uro cranuio (f)
OCYLIECTBJISIFOT B IO CYINECTBY O€3BOJHBIX YCIOBHSX.

86. Cnoco6 mo mobomy u3 mm. 77-85, omnuuaroummiics tem, uto craauio (f)
OCYLIECTBJIIIOT B IPUCYTCTBUH PACTBOPUTENS, BBIOPAHHOTO W3 TPYMIbL, COCTOSLICH U3
ALIETOHUTPHJIA, ALIETOHA U MX KOMOWHALINH.

87. Cmocod mo mwobomy u3 mm. 77-86, omnmuvarommiics TeMm, uro cranuio (f)
ocyecTBysitoT B mpucytcTBuu NaHCOs.

88. Cmocod mo mrobomy w3 mm. 77-87, ommmyarommiics TeMm, uro cranuio (f)
OCYIIECTBIISIIOT IpU TeMIiepatype npumepHo ot 30°C mo 40°C.

89. Cniocob mo mobomy u3 m.m. 77-88, MONMOJHUTENFHO BKIIOYaromui nodbasnenue 1,4-
nuazaburmkiio[2.2.2]okrana (DABCO) k peakIIMOHHOH cMecH.

90. Croco® mo moboMy u3 mm. 77-89, HONOJHHUTENIBHO BKIJIOYANOIIUIN MOJyYEHHE
KpPHUCTATNUECKOH (popmbl coennneHus popmysl (7), I €ro COJH, FIIH €ro COJIbBATA, HIIN €ro
SHAHTHOMEpA, WK ero JuacTepeomepa.

91. Cnocod mo mobomy u3 mim. 77-90, HNONMONHUTEIBHO BKJOYAIOIIUN BBIIEICHHE
coenuHeHus1 Gopmyibl (7), WU €ro CONH, WK ero COJbBaTa, WIH €ro YHAHTHOMEpA, WU €ro
auacTepeoMepa.

92. Cniocob o mrobomy u3 m.1. 77-91, HONOTHUTENBHO BKIIFOYAROLIHI:

(g) mpuBenenue coenuneHus: Gopmysbl (7), UM €ro COJNH, UM €r0 COJIbBATa, UJIU €ro
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OHAaHTUOMEpPA, WK €ro AUacTepeoOMEpPa B KOHTAKT C PCAr€HTOM IAJisi CHATHA BOC-SaH_[I/ITbI C

MOJIYYEHUEM COECTUHEHUS (1)OpMy.]'IbI (8):
QM

H
Ho”\f” ~o oﬁ )\1/ N

‘Hg\
OH (8,

Q“‘

WJIN €T0 COJIM, WJIH €T0 COJIbBATA, WM €r0 SHAHTHOMEpA, WM ero Juacrepeomepa.

93. Cnoco® mo m. 92, OTAMYAKOIIUHCS TeM, YTO PEareHT M CHATHA Boc-3amuThl
npexacrasisier codoit TOK, uro npusonut k nonyuenuro TOK comu coenunenus Gopmyisr (8),
WIH €r0 COJIbBATA, WIIM €r0 YHAHTUOMEPA, WIIH €r0 JUacTepeoMepa.

94. Cniocob o . 93, nonosHUTENBHO BKMOUaromui ynaneane T@K comu ¢ mony4yeHnem
coenuHeHus GopmyJib (8), WK €ro CoIbBaTa, UM €ro YJHAHTHOMEPA, WIH €ro JUacTepeoMepa.

95. Cnoco0 mo 1. 92 unu 94, MOMOJHUTEIBLHO BKITFOYAOIIHMN:

(h) ocymectBnenne oOpa3oBaHUsS COJNIM C KHUCIOTOH C IMOJYYEHUEM COJIM COSIMHEHUS
dbopmysl (8), WK €ro CoNIbBATA, HJIM €r0 dHAHTUOMEPA, WU €ro Tuactepeomepa.

96. Crocob mo m. 95, ornuyaromuiics TeM, 4ro kuciaora Ha craauu (h) mpencrasnsier

co0OM CEpPHYIO KHUCJIOTY, YTO MPHUBOAMT K MOJYUEHHIO CYIb(PATHON COMM COENUHEHHS (POPMYIIBI

9):
OH
NH,
. 0
HO 0" o o NH
OH |
H,oN
NH
1) 2
OH e x H,SO4 (9),
HJIN €ro CoJibBaTa, HJIK €10 3HaHTI/IOMepa, HJIn €ro ):[I/IaCTepeOMepa, rac X COCTaBJisI€ET OT
1 no 5.

97. Cnocob® mo mobomy u3 1. 50-96, OTIMYAOIIMHCS TEM, YTO === MPEACTaBISIET

co0O0¥i IBOHHYIO CBSI3b.

98. Coenunenne GopmyJIsl (4):

NHB'DC
O
Dz”‘“‘@“/ »}r /&
o]
BocHN

MHBoc
OH ),

HJIN €T0 COJIb, UJIU €TO COJIbBAT, UJIHU €0 SHAHTUOMED, UJIU €0 AUACTEPEOMED.

99. Coenunenne mno n. 98, omnuuaroiieecss TeM, 4YTO coenauHeHue (opmyabl (4)
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MPeICTaBIIsieT CO00H coenHEeHnEe (hOPMYJIbI:
MHBoc £
H | OH o
7Y O, N : E »
J g 070 0 NH

; MNHBoc
OH (4a),

WU €0 COJIb, WIIN €T0 COJIbBAT.

100. Kpucranmmueckuit mpem-0ytun-((2S,3R)-2-(((1R,2S,3S,4R,6S)-6-((mpem-
OyTokcukapOoHmIT)aMUHO)-4-((S)-4-((mpem-6yToKCHKapOOHMIT )aMHHO)-2-
runpokcudOyranamuno)-3-(((2R,3R,4R,5R)-3,5-qurunpokcu- 5-metuin-4-
(MeTunamuHO)TeTparuapo-2H-nupan-2-ui)oKeH)-2-ruApOKCUIIKIOTeKCHIT)OKCH)-6-(((((4-
HUTPOOEH3MIT)OKCH )KapOOHMIT)aMIHO )MeT)-3,4- nurunpo-2H-nimpan-3-nin)kapdbamar Gopmyist
(4a) v ero conbBar.

101. Criocob MOJTyYeHUs KPUCTAJIIIMYECKOTO mpem-6yTun-((2S,3R)-2-
(((1R,28,3S.4R,65)-6-((mpem-0yTokcukapOoHmT)aMuHO )-4-((S )-4-((mpem-
OyTokcukapOoHMIT)aMiuHO)-2-rrapokcuOyranamuo)-3-(((2R,3R 4R ,5R)-3,5- muruapokcu-5-
MeTHI-4-(MeTHIaMUHO JTeTparuapo-2H-nupan-2-mi)oKcn )-2-ruipOKCULIMKIIOT €KCHIT ) OKCH ) -6-
(((((4-HuTpOOEH3MIT)OKCH ) KapOOHMIT)aMUHO )MeTH)-3,4-nurunpo-2H-nmpan-3-nn)kapbamara
¢dbopmyibl (4a) WK €ro COJIbBATa, BKITFOYAFOIIHIL:

(a) obpaborky coemuneHuss (opmynbl (4a), WU €ro COJH, WIH €ro CoJibBaTa
AllETOHUTPUJIIOM C TTOJIy4EHHEM PaCTBOPA;

(b) HarpeBanme pacTBopa co cranuu (a);

(¢) nobGaBieHue BOIBI K HArpeTOMy pacTBopy co ctaauu (b),

(d) oxnaxxneHue pacTBopa co craguu (C);

(e) BHeceHUe B pacTBOp cO cTaguu (d) 3aTpaBOYHOrO KPUCTAILIA;, U

(f) BBlmENeHHME TOJYYEHHBIX TBEPIAbIX BELIECTB C TMOJYYEHHUEM KPUCTAJUIMYECKOTO
coenuHeHus1 GopMyJibl (4a) WK €ro COJIbBATA.

102. Kpucranmuueckuit mpem-0ytun-((2R,3R ,4R,5R)-2-(((1S,2S,3R.,4S,6R)-3-
(((2S,3R)-6-(amuaOMeTHIN)-3-((Mpem-OyToKkcuKkapOOHUI )aMUuHO)-3,4-nuruapo-2H-nupan-2-
W1)OKCH)-4-((mpem-0yTokcuKapOOHMIT)aMIHO )-6-((S )-4-((mpem-OyTokcuKapOOHUI )aAMUHO)-2-
THIPOKCHOYTaHAMHIIO)-2-THAPOKCHLIMKIOT€KCHIT)OKCH)-3,5- TUTHAPOKCH- 5-METUIITETPAr U IPO-
2H-nupan-4-wmn)(metmn)kapdamat Gopmysl (6a) MK €ro CObBAT.

103.  Cmoco®  momydenusi  kpucrammueckoro — mpem-oyrun-((2R,3R,4R,5R)-2-
(((1S,25,3R.45,6R)-3-(((2S,3R)-6-(amuHOMeTII)- 3-((Mpem-OyTOKCHUKapOOHIIT )JaMUHO)-3,4-
nuruapo-2H-nupan-2-un)oken)-4-((mpem-OoyTokcukapOoHmT )aMuHO)-6-((S )-4-((mpem-
OyTOKCHKapOOHMIT)aMUHO)-2-THIPOKCHOY TAHAMUIO ) - 2-TUAPOKCHUIIUKIIOTEKCHIT )OKCH)-3,5-
OUTUAPOKCU-S-MeTunreTparunpo-2H-mupan-4-nn)(merun)kapdbamara opmynbel (6a) mwnu ero
COJIbBATA, BKJIFOYAFOIIHI:

(a) obpabotky coenmHeHust ¢opmysbl (6), WIM €ro CoJlu, WIH €ro CoJibBaTa

usonponmiaueratoM (IPAc) ¢ monydennem pactsopa,
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(b) nobapneHue BOIBI K pACTBOPY CO CTAIUU (@) C MOJTyICHUEM CMECH,

(c) nobasnenue auxjaopmMeTana Kk cMecu co craanu (b) ¢ mojgydeHneM cMecH,

(d) BHECeHHe B cMeCh CO cTanuH (C) 3aTPAaBOYHOTO KPUCTAJLIA,

(e) BBIACJICHUEC IIOJIYYCHHBIX TBCPAbIX BCIICCTB C TIOJYYCHUEM KPUCTAJINYCCKOIO
coenuHeHHs1 popMyJibl (6a) WK €ro CoJbBaTa.

104. Cnoco6 mo m. 103, ornuuarommiicss TeM, 4ro craguio (d) OCYINECTBISIIOT IpU
HU3KOH Temneparype.

105. Coenunenue Gopmyibl (7)'

NHBot
Ho/\/N Jj: %Boc
BocHM
)\l/\/NHBoc

OH

WU €0 COJIb, WIIN €TO COJIBBAT, WIIN €T0 3HAHTHOMED, UJIH €r0 AUacTepeoMep.
106. Coenmuaenue mo m. 105, ornuuaromieecss TeM, 4to coenuHeHne Qopmynsl (7)

MPEICTaBIISIET CO0O0H coeTMHEeHHEe (hOPMYJIBI:

OH
NHBoc E
G e ST
HO™ ™ o O’H/ "NBoc
st
BocHN™ “NH

o% . NHBoc
oH (7a),

WJIN €T0 COJIb, UJTH €0 CONbBAT.

107. Kpucrammuueckuit mpem-0ytun-((2R,3R,4R,5R)-2-(((1S,25,3R,4S,6R)-4-((mpem-
OyTokcukapOOHMIT)aMUHO)-6-((S)-4-((mpem-6yToKCHUKapOOHIIT )aMHHO)-2-
rugpokcudytanamuno)-3-(((2S,3R)-3-((mpem-O6yTokcukapOoHmI )aMuHO)-6-(((2-
TUIPOKCHATHI)aMUHO )MeTHN)-3,4- nuruapo-2H-nupaH-2-uin)okcu )-2-
THIPOKCUIIMKIIOTEKCUIT)OKCH)-3,5- TUTHIPOKCH-5-MeTunreTparunpo-2H-nupan-4-
wi)(metmn)kapoamar GpopmyJisl (7a) WM €ro CONTbBAT.

108. Cmoco®6 monyuenusi  kpucrammueckoro  mpem-oyrun-((2R,3R,4R,5R)-2-
(((1S,25,3R.4S,6R)-4-((mpem-0yTokcukapOOHIIT)aMHHO )-6-((S )-4-((mpem-
OyTokcuKapOOHIIT)aMUHO)-2-rrapokcuOyTanamMuo)-3-(((2S,3R)-3-((mpem-
OyTOKCHKapOOHMIT)aMUHO)-6-(((2-ruAPOKCHATIIT)aMUHO )MeTHN)- 3,4- muruapo-2H-nupan-2-
WJT)OKCH )-2-TUAPOKCULIUKIIOTEKCHI )OKCH )- 3, 5- TUTHIPOKCH- S-MeTunTerparuapo-2H-mupan-4-
wi)(metmn)kapdamara GopmyJisl (7a) WK €ro COJIbBATA, BKIFOYAROIIUI:

(a) obpaborky coenmHenuss (opmynsl (7a), WIU €ro COJHM, WIH €ro CoJibBaTa
usonponmianeratom (IPAc) ¢ monyderrnem pacTBopa,

(b) nobapneHne aeTOHUTPUIIA K PACTBOPY CO CTaIUU (@) C MOJTYYSHHEM CMECH,

(c) BHeceHme B cMech co ctaauu (b) 3aTpaBOYHOTO KPHUCTAJLIA,

(d) BblmeneHHE TMONYYEHHBIX TBEPAbIX BEIIECTB C IOJYYEHHEM KPHUCTAJUIUNYECKOrO

coenuHeHus popmyJibl (7a) WK €ro CoNbBaTa.
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