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(57) Ilpemnoxen  cmoco6  cuuresa  coemuHenus  2-[(2R,5S)-5-[2-[(R)-1-runpokenatnn]pypo[3,2-

blumunazo[4,5-d|nupunun- 1-un|reTparugponupan-2-wi|alleTOHATPHI,  MPEIACTABISIOIIEIO  CO0Oi
cenekTuBHbIN uHrnOuTop kuHa3 JAK1/TyK2. VkasanHoe coequHEeHHe MOTy4aloT ¢ MOMOIIBI0 PeaKLuii
HYKJICO(QHUIIFHOTO 3aMEUICHUs, BOCCTAHOBJICHUS C MPHUMEHCHHEM NaUTaiis HAa Y€ W IHKIH3AI[IH
C MPUMEHEHHEM 7-XJI0p-6-HUTpodypo[3,2-bjnuprnuHa B KauecTBe UCXOMHOTO BEIICCTBA. YKAa3aHHBIN
croco0 CHHTEe3a XapaKTepu3yeTcs MATKMMHU YCIOBUSMH IPOBEACHUS PEaKIMH, BHICOKUM BBIXOAOM U
BBICOKOH YHCTOTOM TIOIYY4aeMOTO IMPOAYKTA, a TakKe IONXOMHUT JJIS MPOMBIIIJICHHOTO IPOW3BOICTBA.
Kpome Toro, mpemiokeHbl KpHCTaIHUYecKas (opMa YKa3aHHOTO COCTUHCHUS, KPUCTAJUTHYCCKAS
¢dopma ero coseit U cnocoObl UX TMONY4YEHUs. YKa3aHHbIE KpUCTauiMyeckas (Gopma COeIUHEHHS U
KpucTauImdeckie (OopMBI €ro coiell 00JIamaloT XOpOIIUMH (PH3HKO-XMMUYECKHMMH CBOWCTBAMH H
TTOJIXOMSIT JJIs pa3pabOTKHU JIGKAPCTBEHHBIX CPE/ICTB.
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CNoOCOBb CUHTESA ®YPOUMUOA3ONMMPNONHOBOIO COEAMHEHUA,
KPUCTAINTMYECKAA ®OPMA oYPOUMNOA3ONMMPUONHOBOIO COEAMHEHUA U
KPUCTAINTMYECKAA ®OPMA EIO COJIN

OBJTACTb TEXHNKA

HacTtosiwee wusobpereHne oOTHOCUTCA K OBNacTm CuHTE3a NeKapCTBEHHbIX CPEeACTB, B
4YacTHOCTK, K cnocoby cuHTesa coeguHeHusa 2-[(2R,5S)-5-[2-[(R)-1-rmapokcnaTtun]dypo[3,2-
blumunaaso[4,5-dnupuann-1-nnjteTparnaponmpaH-2-unjaueToHnTpun (ganee ynommHaemoro
Kak coeguHeHue |) B kayecTBe cenekTuBHoro uHrmbutopa knHasbl JAK1/TYK2. Hactoswee
n3obpeTeHne Takke OTHOCUTCS K KpUCTannmyeckon popme coegunHeHmst | n ero conen, a
Take cnocobam ux nonyveHns. Kpome Ttoro, HacToswee nsobpeTeHne Takke OTHOCUTCS K
dhapmayeBTUYECKMM  KOMMO3MLUMAM U papmauyeBTUYECKUM COCTaBaM, COAepKalyum
yKasaHHyl KpuUctannuyeckytlo opmy coeamHeHus | nunu kpuctannmyeckyto popmy ero
Comnen, a Takke K NPUMEHEHUIO YKa3aHHOW KpUCTanmmMyeckon opmMbl coeaunHeHns | u ero

conen ans neyeHus 3abonesaHnii U COCTOAHNI, cBA3aHHbIX ¢ JAK1/TYK2.

YPOBEHb TEXHUKU

MpoTenHkMHa3bl NpPeacTaBnsoT COO0N CEMENCTBO BEMKOB, KOTOPbIE UTPaOT BAXKHYHO POnb B
MOAYNSALMN MHOXECTBA KNETOYHbIX NMPOLECCOB N NOAAEPMKAHUN KNETOUHbIX PYHKLUMA. ITU
KMHa3bl COAEPXaT MO MEHbLUEN Mepe HEPELEnTOPHY TUPO3MHKMHA3Y, OTHOCSLLYIOCS,
Hanpumep, k cemenctsy HAHyc-kmHas (JAK1, JAK2, JAK3 un TYK2); peuenTopHyto
TUPO3UHKMHA3Y, OTHOCSLLYIOCS, HAaNpuMep, K pelyentopam TpomboLUmTapHoOro akropa pocra

(PDGFR), n cepuH/TpeoHnHkMHa3sy, Takyto kak b-RAF.

Cemencrteo fHyc-kumHas BkntovaeT 4 umsBecTHbix npeacrasutens: JAK1, JAK2, JAK3 n
TMpo3uHkmHasy 2 (TYK2). 3tn uyutonnasmatudeckme TUPO3MHKUHA3bl OTHOCATCA K
UMTOKMHOBBIM MeMOpaHHbIM peuenTopam (Hanpumep, K peuentopam ¢ obulen y-uenbto m
TpaHcmembpaHHbIM rnnkonpoTenHosbiM 6enkam 130 (gp130)) (Murray, J. Immunol. 178 (5):
2623-2629, 2007). Mo4ytn 40 UMTOKMHOBLIX PELENTOPOB NepenarT CUrHanbl NocpencTsoM
KOMOMHaLUMM 3TUX YETbIPEX NPEACTABUTENEN CEMENCTBA FAHYC-KMHA3 N UX 7 HUKECTOSALLMX
cybCcTpaToB: NpeacTaBUTENEN CEMENCTBA aKTMBATOPOB TPAHCKPUMUWUW, YYaCTBYHOLMX B
nepepadye curHana (STAT) (Ghoreschi et al., Immunol Rev. 228 (l): 273-287, 2009). LinTokuH,
KOTOPbIN CBA3LIBAETCH CO CBOUM PELIENTOPOM, aKTUBMPYET AHYC-KMHA3bl NyTEM TPaHC- U/unm
ayTodocopunmpoBaHns. AKTUBMPOBaHHasa kuHasa cemenctsa JAK docdopunmpyer

OCTaTku LMTOKMHOBBLIX PELEenTopoB, CO34aeT CalTbl CBS3blBAHUS Ans OenkoB (Takmx Kak
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daktop STAT n gpyrme perynatopsl), cogepxawmux Src-romonoruio 2 (SH2), n aktusmpyet
ux. AkTuBMpoBaHHbin STAT npoHMKaAeT B A4PO KNETKWM, Ha4YUMHAeT CTUMYNMPOBaTb
3KCNpeccuto  (PakTopoB BbRKUBaHWUS, LUTOKMHOB, XEMOKMHOB W MOMEKYN TpaHcrnopTa
neunkoyutos (Schindler et al., J. Biol. Chem. 282(28):20059-20063, 2007). Aktusayusa JAK
KMHa3 Takke BbI3blBAET nponudepaymio KrneTtok 3a CYeT nyTen, OnocpenoBaHHbIX

dochonHosnTna-3-kmHason (PI3K) n nporenHkmnHason B.

KuHasbl JAK3 n JAK1 g9BNAOTCA KOMMNOHEHTaMU COeAUVHEHUS LUTOKWMHOBOrO pelenTtopa c
obuen y-uenbto, n GnoknposaHme nbon M3 HUX MOXET MHIMOMpoBaTb nNepegady curHana
BOCManNUTEnNbHbIX LUTOKMHOB (MHTepneunkuHos (IL)-2, 4, 7, 9, 15 n 21) (Ghoreschi et al.,
Immunol. Rev. 228(1):273-287, 2009). Npn aTOM gpyrine 3Haunumble C TOYKM 3PEHNS UX BKNaja
B Maronornto LUTOKMHbI (Takne kak IL-6) 3asucat Tonbko oT JAK1. CneposartenbHo,
6nokuposaHue JAK1 wnHrMbupyeT nepefjadvy curHana MHOMMX MNpPOBOCNAanUTENbHbIX
yutokmHos (Guschin et al., EMBO J. 14 (7):1421-1429, 1995). Coobwanocb 0 KNMHUYECKON
3D EKTMBHOCTU aHTUTENA, HEUTpanuayoLero peuentop IL-6, a MMeHHO Touunusymaba, npu
pesmaTtougHom aptpute (RA) (Maini et al, Arthritis Rheum. 54(9):2817-2829, 2006).

B mexayHapoaHon 3asske WO2018067422A1 packpbiTel npoussoaHble 1H-pypo[3,2-
blumunaaszo[4,5-d]nmpuanHa B ka4ecTBe CenekTUBHbIX MHMbuTopos JAK1 knHasbl n cnocobbl
NX NOSyYEHNS, NPU 3TOM PacKpbITO coeamnHeHne | n cnocob ero nonydeHus. Cxema cuHTe3a

npeacraenseT cobon cnegyoulee:
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Buonornyeckne UCNbITaHUA MOKasbIBaOT, 4YTO coeauHeHue | asngaeTcsa MOLLUHbIM WU

CenekTuBHbIM  MHrMbutopom JAK1, AEMOHCTPUPYET CEenekTMBHOE UHrMbuposaHue
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nHayymposaHHoro |IL-6 docdopunmposaHns STAT3, M He nNpPoOsBNAET CENEKTUBHOro
WHrMBMpPOBaHNS MHAYLMPOBAHHOrO TpombonoaTnHom cdocdopunuposanng STAT3. OagHako
B MexayHapoaHon 3asske WO2018067422A1 He npoaeMOHCTpupoBaHa OGuonorudeckas
akTuBHOCTbL TYK2. Kpome TOro, packpbiTbii cnoco® nonydeHuss coeguHeHust | Bknodaer
NPUMEHEHNE BbLICOKOM TEMMNepaTypbl, MNPMBOAUT K 0OpasoBaHMIO CHAULIKOM ©BOonbLIoro
Konudectsa npumecen n obecneymBaeT HU3KMM BbIXO4 MPOAYKTA, BCMNEACTBME 4ero
yKkasaHHbIn cnocob He noaxoanT Ang KpynHomacwTabHoro npomssoacrtea. CnegoBartenbHO,
Heobxoaumo paspaboTatb cnocob nonyyeHns coeanHeHus | B Gonee MArknx peakuMOHHbIX
ycrnosusix, ¢ 6onee BbICOKMM BbIXOAOM npoaykta 6oree BbICOKOM YUCTOThI, a Takke

NOAXOAALMI ANS KPYNHOMACLUTaOHOro/npoMbILLIIEHHOTO NPOM3BOACTBA.

[lo HacTosALEero BpEMEHN B YPOBHE TEXHMKM HE COOBLanocb O Kpuctannuyeckon dopme
coeauHenus | n ero conu. MNpu paspaboTke N UCCNEfOBaHUN NEKAPCTBEHHOIO CpencTBa
HEeOOXOAUMbI BCECTOPOHHUA W CUCTEMATMYECKUA CKPUHUMHI nonumopdgumama u BbiGop
Kpuctannuyeckon opmbl, Hambonee noOAXOAALEN AN NPOBOAMMOM  pa3paboTku.
CoOOTBETCTBEHHO, HEOOXOAMMO MPOBECTU AaNbHENLLNA CKPUHWMHE KPUCTannn4yecknx opm
coeavHeHus | n ero conen, MaeHTUOUUMPOBATL KpUcCTannuyeckne ¢OopMbl C XOPOLLEN
CTabUNBbHOCTBIO U HU3KOM TUIPOCKOMUYHOCTBIO, MOAXOASLME ANS KPynHOMacLTabHoro
npoussBoacTBa M obecneumBaome Oonee LMPOKME U YNyYLIEHHbI® BO3MOXHOCTU AN

nocneayrowen paspaboTkn NeKkapcTBEHHOro CpeacTBa.

CYWHOCTb MBOBPETEHUA

3apgava Hacrtosiwero usobpeTeHusa 3aknovaetca B obecnevyeHum cnocoba nonyyeHus
coeanHeHuns chopmynebl | (TO eCTb CoegUHEHUS |) B MATKUX peakLMOHHbIX YCIOBUSAX, C BbICOKUM
BbIXO40M W1 BbICOKOW YNCTOTOM NPOAYKTA, NOAXOASALLErO AN NPOMbILLNEHHOrO NPOU3BOACTBA.

Cxema cuHTe3a ykasaHHoro cnocoba npegcrasnsieT cobon cnegyroLlee:
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YkasaHHbI crnocob BKNOYaeT crieayowme cragum:

ctagma 1:

JobaBneHne B peakuMOHHbIM COCyh dTaHona, coeauHenus dopmynbl IV, coegnHeHus

dhopmynbl V n OUMNSBA (gumsonponunatnnaMmmHa), BKIIOYEHNE NepeMELLNBaHNS;

HarpeBaHne Ao Temnepatypbl 65-90 °C, nopgaepxaHve ykasaHHOW TemnepaTtypbl W

nepemeLLMBaHne peakLMOHHOM CMECU B TEYEHME HOUU;

3aBepLUEHNE peakunn N CHKEHNE Temnepatypsbl B cucteme go 15-30 °C;

gobasneHue B CcucTemy BOA4bl NO Kannam nocnejyrLlimnmMm nepemMmeLlnBaHnem,

hmnNbTPOBaHUE M NPOMbIBKA (PUNLTPOBANBLHOIO 0CaAKa;

CyLUKa chunbTpoBanbLHOro ocagka c nosiydeHnem coeguHeHns oopmynsl ll;

cTagua 2:

gobaBneHne B peakyuoHHbIN cocyg TeTparugpodypaHa (TId), coeamHeHus dopmynel I,

MOMy4YeHHOro Ha cTaguu 1, U nannaausa Ha yrne;
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NpoAyBaHne CUCTEMbI a30TOM, & 3aTeM BOJ0POLOM;

nogaepxanve temnepatypbl 20-35 °C n nepemewmsaHme B TeyeHne 16-120 yacos npwu

AasneHunn sogopoga 0,1-1,0 Mla;

nocne 3aBepLleHUs peakuymm UNbTPOBaHME PEeaKUMOHHOM >XUAKOCTU U MPOMbIBaHMe

dPMNbTPOBASIbHOIro OCaaKa;

obbegnHeHne pUnbTPaToB U KOHLEHTPMPOBAHWE C MONyYeHNEeM KOHLEHTpaTa CoeAUHEeHUs

dopmynel I,
cragma 3.

fobasrneHve B nepsbin peakumoHHbIn cocya TI®, (R)-naktamuaa n EtsO-BF., BknoyeHne

nepemeLLBaHns, pacTBOPEHNE 41 NOCNEAYIOLErO NMPUMEHEHUS;

AobaBneHne ykasaHHOro KOHLEeHTpaTa coeauHeHus dopmynbl Il 1 aTaHona BO BTOpPOM

peakuMOHHbIN COCYA, HarpeBaHne MmaTtepmnanos BO BTOPOM COCyAe A0 Temnepatypbl 40-85 °C;

fobasneHne marepuanos U3 NEPBOrO0 PeakUMOHHOro cocyga no KannsM BO BTOPOW
peakLUMOHHbIA COCyA, U No 3aBeplueHnn gobasneHns nogaepxaHne Temneparypbl 40-85 °C
¢ obecneyeHnem B3aMMOLENCTBUS CMECU MaTepmanos BO BTOPOM PeakLMOHHOM COCyAe B

TeyeHme 0,5-6 yacos;

nocrne 3aBepwleHus peakumm posepeHne pH cuctembl o 1-3, akcTparmpoBaHue
OpraHNYyeckumM pacTBOpuUTENEeM, yianeHune OpraHn4yeckon asbl, goseaeHne pH BogHOM
dasbl 4o 9-10 BOAHLIM PaCTBOPOM HEOPraHUYECcKOW Lenoyu, unbTpoBaHue, Cyluka

bMNbTPOBarbHOro 0cajka C NoflydyeHnem coeanuHeHns oopmynbl |.

B npeanoytuTencHOM BapuaHTe peanu3auuMum HacTosiILero U3obpeTeHuMst Ha ykasaHHoW

cTagmm 1:

00BEMHO-MACCOBOE COOTHOLUEHWE (MN/r) aTaHona u coeguHeHns dopmynel IV coctasnsaer

oT 5:1 po 20:1, npegnouTtutensHo 10:1;

MOJSIbHOE COOTHOLUEHUE coeauHeHus dopmynbl IV, coegnHenuna cdopmynel V u OUMNSA

coctasnget 1:1-1,1:2-3, npeanoyturensHo 1:1,01:2,2;

nocre BKIOYEHNA NEPEMELLMBAHNSA B aTMOC(epe a3oTa peakUMOHHYH CMECh HarpeBatoT 40

65-90°C, npeanoututensHo po 70-90°C, 6Gonee npegnoututenbHo go 70-80°C,
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nogaepXaHne YyKasaHHylo Temnepatypy W nepemMelunmBaHuMe B TedyeHne 5-16 4vacos,

npeanoYTUTENbLHO B TedeHue 10-16 yacos;

nocrie 3aBepLIEHUs peakyumn CHWKEHNe Temnepartypbl B cucteme Ao 15-25°C;

00BbEMHO-MACCOBOE COOTHOLWEHNE (MN/T) BOAbI, 4ODaBNSEMON B CUCTEMY, U COSAUHEHUIO

dopmynebl IV coctasnsaet ot 10:1 go 20:1, npegnoytutensHo 15:1;

nocrie gob6aBneHns BoAbl B CUCTEMY OCYLLIECTBMAIOT NepemMeLlumBaHne B TedeHme 2-6 4yacos,
npeanoYTUTENLHO B TeYeHne 4 yacos, npu Temneparype 0-30 °C, npeanoytuTensHo npu 5-

15 °C, 6onee npeanoytutensHo npu 5-10 °C;

unbTPOBanbHbIN OCaLOK MPOMbIBAIOT PacTBOPOM 3TaHONa B BOAE, NpU 3TOM O0O6bemMHoe
CoOoTHOWweEHMe (Mn/mn) 3TaHona W BOAbl B pactBope coctasndetr ot 1:1 pgo 1:2,
npeanoututenbHo oT 1:1,5 po 1:2; o6beMHO-MaccoBoe COOTHOLWEHME (MN/r) pacTeBopa
aTaHona n coeguHeHna dopmynbl [V coctasnset ot 2:1 o 10:1, npeanoyTutTensHo ot 2:1 40

5:1, 6onee npegnoytuTensHoO oT 2:1 go 3:1;

0CafokK, MOMYYEHHbIN Ha UNbTPE, CylaT Noj BakyyMOM WMW Mof BO3AYXOAYBKOW MpU

Temnepatype ot 45 go 55 °C, npeagnoyututensHo npu 50 °C.

B npeanoytuTenbHOM BapuaHTe peanu3auuMu HacTosiero U3obpeTeHuMs Ha ykasaHHoW

Cragum 2:

o0bemMHoO-MmaccoBoe cooTHoweHne (Mn/r) TIP n coeguHenus dopmynel Il coctaBnseT ot

10:1 go 70:1, npegnouturensHo ot 20:1 go 70:1;

nannagun Ha yrne npegcrasnsiet coboun 5% Pd/C, nannagun Ha yrne ¢ 50% BRaXkHOCTbIO,
MaccoBO€e COOTHOLLEHMWE Nannaauns Ha yrne n coegmHeHunsa gopmynel |l coctaesnset ot 0,15:1

8o 0,16:1, npegnoyturensHo 0,15:1;

nogaepxaHne temneparypbl 25-35°C u nepemewmsaHne B TeyeHune 24-96 vyacos npwu

AasneHunn sogopoga 0,5-1,0 Mla;

PUNbTPOBanbHbIA 0CaL0K NPOMbIBAIOT TI'P, Npu 3TOM KOHLEHTPAT coegmnHeHnst coopmynsbil I,
MONMYYEHHbIN OBbEeAMHEHMEM (PUNBTPATOB N KOHLUEHTPUPOBAHMEM, MpPeAcTaBnseT cobou
coeguHeHne dopmynel Il B TIP, obbemHO-mMaccoBoe COoTHoweHune (mn/r) TIP pnsa
NPOMBbIBKM N coeaunHeHna popmynbl Il coctaenseT ot 2:1 4o 4:1, npeanoyTuTensHO oT 2:1 4o

3:1 (maccy coegunHenmna dopmynbl || onpegensnm ns pacyetra 100% Bbixoga Ha Ctagum 2);



npegnoytutensHo, TI® B pacTtBope coeauHeHna opmynel || 3ameHalOT 3TaHonom ¢
Nnony4yeHnem pacteopa coeguvHeHunsa opmynbel || B 3TaHone, roe o6bemMHO-mMaccoBoOe
COOTHOLWEHMe (MN/r) aTaHona u coeguHeHua dopmynel || coctasnser ot 2:1 go 5:1,
npeanouTuTENsHO OT 2:1 A0 4:1, 6onee npegnoyTuTensbHO oT 2:1 8o 3:1 (Maccy coeanHeHs

dopmynbl || onpeaenanu us pacyeta 100% sbixoaa Ha Ctagum 2).

B npeanoytuTenbHOM BapuaHTe peanu3auuMu HacTosILero MU3obpeTeHust Ha yKkasaHHOW

Crtagun 3:

obbemMHo-maccoBoe cooTHoweHue (mn/r) TT® n koHueHTpaTta coeguHeHnsa copmynbl

coctasnget ot 6:1 go 12:1;

MOJSIbHOE COOTHOLLEHUE KOHUeHTpara coeauHeHns dopmynsl I, (R)-nakramuga n EtsO-BF4

coctasnget 1:4-5:4-5;

06 BbEMHO-MaCcCOBOE COOTHOLLEHME (MN/T) 3TaHOMNAa U KOHLUEHTpaTa coeanHeHmst oopmynebil I

coctasnsaet ot 10:1 go 16:1, npegnoytutensHo 14:1;

nocrne pobaBneHnst KOHUEHTpaTa coeauHeHust copmynbl |l 1M 3TaHona BO BTOPOW
PeaKUMOHHbIA COCYJ HarpeesaHue MarepuanoB BO BTOPOM pPeakUMOHHOM COCyae B
aTmoccepe asota o TemnepaTypbl 40-85°C, npegnoututenbHo ao 45-70°C, Gonee

npeanoYTUTEnsHO 40 45-50°C;

nogaepxaHne Ttemnepartypbl 45-70°C, npegnouytutenbHo 45-50°C, c¢ obecnevyeHnem
B3aUMOLENCTBUS MaTepmanoB, CMELLAHHbIX BO BTOPOM PeakLMOHHOM COCyAe, B TeYeHue 2-

5 yacos, NpeanoYTUTENBLHO B TeYeHMe 3 4acos;

nocne 3aeBepLUeHns peakyun gosegeHune pH cuctembl 4o 1-3 ¢ NOMOLLBbIO CONSIHOM KUCMOThI,
npeacrasnsowen cobor 1M nnmn 12M pacteop HCI, npegnoututrensHo 12M HCI; ykasaHHbIn
BOAHbIN PacTBOP HEOPraHUYECKOM LUEnoYn npeacraBnseT COOOW HaCbIWEHHbIA pacTBOP
kapboHaTa HaTpuUsi UMM HacCbIWEHHbIA pacTBOp kapboHaTta Kanus, npeanoYTUTENBHO

HaCbILWEHHbIN pacTBop kapboHaTta kanus;

opraHMYeckuii pacTBOpUTENb, NMPUMEHSIEMbIA A5 3KCTPaKL MU NPOAYKTa Nocne 3aBepLueHns

peakuun, npeacTaBnseT cobon AUXNOpMEeTaH Unu aTunayeTar;

0CafokK, MONyYeHHbIW Ha unbTpe, cywar noj BakyyMOM WU BO3LYXOAYBKOW Mpu

Temnepatype 50-55 °C.



B npeanoytutenbHOM BapuaHTe peanusayMm HacTosawero u3obpeTeHus CcoeauHeHue
dopmynbl |, NONy4YEeHHOE Ha ykasaHHOW CTagum 3, OTAENSAT U OYULLAT C MOMOLLBIO
KOMNOHOYHOW Xpomarorpadun, rae B Ka4ecTse 3MEHTa UCNONb3YT CMECb PacTBOPUTENEN,

a meHHo aTunauetara un atadona (Vea:Vewon=100:1-30:1, mn/mn).

Hpyraa 3agada HacTosiLero n3obpeTeHns 3akniodaeTcs B 00eCneYeHnn KpucTanimyeckon
dopmbl coeanHenuns opmynel |, ganee - kpuctannuyeckasa dpopma 1 coegnHeHns opmyrbl
l.

Oudbpaktorpamma peHTreHOBCKOM MOPOLLKOBOW Audpakumm Kpuctannmyeckon copmbl 1
coeavHeHus  dopmynel | cormacHo  HacToAweMy — U300pPETEHUIO  COAEPXKUT
XapakTepucTuieckne nuku npu yrnax 26, cocraenawowmx 8,5° + 0,2°, 14,8° £ 0,2° n 16,1° +
0,2°.

B npeanoytuTenbHOM BapuaHTe peanusauum HacTosiLero nsobpeTteHus gudpaktorpamma
PEHTrEeHOBCKOM NOPOLLKOBOW ANMPAKLMM KpUCTanM4eckon opmbl 1 coegmHeHns hopmynbl
| copepXMT XxapakTepucTuYeckue Nkn npu yrnax 26, cocrasnsawowmx 8,5° +0,2°, 14,8° £ 0,2°,
16,1°£0,2°, 17,1° £ 0,2°, 18,8° £ 0,2° n 19,6° + 0,2°.

B ewe ogHOM npegnoyTUTENBbHOM BapuaHTe peanusauuMm HacTosilero u3obpeTeHus
AncbpakTorpamma pPeHTreHOBCKOW MOPOLLKOBOW Aucpakuum Kpuctannuyeckon ¢opmbl 1
coeanHeHuss hopMynbl | COAEPKUT XapakTEPUCTUHECKME MUK NPU yrnax 28, COCTaBNSoWmnX
8,5° £ 0,2°, 14,8° £ 0,2°, 16,1° £ 0,2°, 17,1° £ 0,2°, 18,8° + 0,2°, 19,6° £ 0,2°, 23,8° £ 0,2°,
25,3°+0,2°n26,1° £ 0,2°.

[laHHble PEHTreHOBCKOW NMOPOLLUKOBON AUdbpakunmn KpuctTannmyieckon popmbl 1 coegnHeHns

dopmynbl | 6€3 Kaknx-nnbo orpaHNYUTENbHLIX TONKOBaHWUM NpeacTaBneHsl B Tabnuvye 1.

Tabnnya 1
OTHOCUTENBHAS

Ancppakymo BeMmumH WHTEHCUBHOCTb, %
HHbI Yron

0 ad (PaccunTbiBaetcs B

COOTBETCTBUW C BbICOTOWN MKMKA)

8,5 10,3378 100

14,8 5,9874 15,7

16,1 5,5068 16,1




17,1 5,1787 11,5
18,8 4,7149 17,9
19,6 4,5237 261
23,8 3,7351 19,3
253 3,519 241
26,1 3,4072 16,1

He orpaHnumsasch yem-nnbo, gudpakrorpamma pPeHTFEHOBCKOW MOPOLLKOBOW Audpakuum
(XRPD) kpuctannunyeckon ¢opmbl 1 coeamHeHus dopmynbl | cormacHo HacTosiwemy

n3obpeTeHunto nokasaHa Ha dur. 1.

He orpaHnumBasce u4em-nnbo, Tepmorpamma AauddepeHumansHOn  CKaHUpYoLen
kanopumetpun (OCK) kpuctannuyeckon ¢opmbl 1 coegumHenus dopmynbl | cormacHo
HacTosiemy usobpeteHuto nokasaHa Ha dur. 2A. Tepmorpamma [ACK nokasbiBaeT, 4yTo
HayanbHasi Touka NnaBneHns KpuctTannuyeckon oopmbl 1 coeguHeHnsa oopmynbl | cornacHo
HacTosemMy nsobpeteHnto coctaenseT 160,76°C, a WMPOKUA SHAOTEPMUYECKMIA MUK MPU

91,85°C npeactasnsaeT cobomr Nk 06e3BOXEHHOIO pacTBOPUTENS.

He orpaHnumBasicb 4em-nmbo, Tepmorpamma TepmorpaBumMeTpuyeckoro aHanusa (TrA)
Kpuctannudeckon opmbl 1 coeanHeHns opmynbl | cormacHo HacTosALeMy M300pPEeTEHIO
nokasaHa Ha dur. 3. Tepmorpamma TI'A nokasbiBaeT, YTo adhdekT notepu maccel B 5,353%
Ans  kpuctannuyeckon dopmbl 1 coeauHeHus opmynbl | cormacHo HacTosiwemy
n3obpeTeHnio B UHTEpBane uameHeHns temnepartypbl ot 25°C go 133°C cootBeTcTBYET

MacCOBOMY NPOLEHTY NOTEPU OAHOM MONEKYIbl BOAbI.

He orpaHnumeasicb yem-nunbo, rpadmk usotepmbl gnHamudeckon copbuum napos (OCI)
Kpuctannudeckon opmbl 1 coeguHeHns popmynbl | cormacHo HacTosAwemMy M300peTeHNIO
nokasaH Ha dur. 4. 'pacdpuk nsorepmol ACI nokasbiBaeT, YTO yBENMYEHNE Macchl Ha 5,2%
ANna coeauHeHns opmynbl | cormacHo HacToswemMy M300peTeHMIo 3a CYeT MOrnoweHns
BNarv Npu N3MEHEHMMN OTHOCUTENBHOW BNAXXHOCTN B npegenax oT 0% 40 95% ykasbiBaeT Ha
TO, 4YTO OBpaseL ABNAETCA rMrPOCKONMYHbLIM, HO BOAA BO Bpems gecopbuumn He MOXeT ObiTb

yaaneHa 13 Hero nosiHoCTbio (2% ocTaeTcs).

B HacTosiwem n300peTeHun npeanoxXkeH cnocod nonyyvyeHust Kpuctannmyeckon hopmbl |

coeguHeHunsa chopmynbl |; B HAaCTHOCTY, YKka3aHHbIN cnocob npeacrasnseT cobon cneayoLlee:



cnocob 1:

pacTBOpeHue coefunHeHna opmynbl | B pacteoputene, nepemelumBaHne npyv KOMHaTHOW
TemnepaType, 3atem gobaBneHne BoAbl K NONyYEHHOMY pacTBOpPY COeAMHEHNa popmynbl |,
nepemelumsaHne, UNbLTPOBaHME U Cylluka C MONYyYEeHUEM KpucTannmyeckon ¢opmbl |

coegnHeHuna opmyrnbl .

B npeanoutuTenbHOM BapuaHTe peanu3auum HacTosLWero M3obpeTeHus pacTBOpUTENb
BbIGpaH M3 rpynnbl, COCTOSALLEN U3 aueTOHa, MeTaHona, BoAbl U NMOObLIX MX KOMOUHaLMIA;
pacTBopuUTEnb MNPEeAnoYTUTENBHO npeacTtaBnseT cobon  aueToH, WNM  CMeLUaHHbIN
pactBopuTenb, COCTOSAWMW W3 METaHora W BOAbl, WNW CMELIaHHbIA pPacTBOPUTENb,
COCTOSILLMIA M3 aleToHa M BOAbl, NP 3TOM OOBbEMHOE COOTHOLUEHWE (MI/MIT) MEeTaHona um
BOAbl B CMELLAaHHOM pacTBOpuUTene, COCTOALLEM U3 MeTaHona n Bogbl, coctaensaet 30:1 - 1:1,
npeanoutTuTensHo 9:1; o6beMHOe COOTHOLWIEHME (MI/MI) aueToHa U BOAbl B CMELLUaHHOM

pacTBopuTene, COCTOSLLEM U3 aleTOHa 1 BOAbI, cocTasnsgeT 6:1 - 1:1, npegnoytutensHo 4:1.

B npegnoututensHom BapuaHTe peanumsaymm OO0BbEMHO-MAacCcoBO€ COOTHOLeHue (Mn/r)
pacteoputens u coeauHeHus cdopmynbl | coctasnseT 20:1 - 45:1; n 06bemMHO-MaccoBoe
COOTHOLUEHWe (Mn/T) BoAbl, 406aBNAeMOn B pacTBOp COeANHEHUA PopMynbl |, n coeanHeHns

cdopmynebl | coctaesnset 20:1 - 90:1.

B npegnoutuTenbHOM BapuaHTe peanusauyuMu HacTosLWero U3obpeTeHus coepuHeHue

dhopmynbl | pacteopstoT B pactsoputene npu 50-60°C.

B npeanoytutTensHOM BapuaHTe peanu3aumm HacTosLero M3obpeTeHns nocne pacTBopeHus
coeguHeHuss opmMynbl | B pacTBOpUTENE MONYYEHHbIA PacTBOP NEpeMELUMBalOT Mpu

KOMHaTHOW Temnepatype B TedeHne 0,5-24 yacos;

B npeanoytuTenbHOM BapuaHTe peanvsayumn HacToswero nsobpeteHns nocne go6aeneHus
BOAbl K pacTBOpy coeauvHeHus ¢opmMynbl | MOnyyYeHHbIM pacTBOp MNepemMeLunBaloT npu
KOMHaTHOM TemnepaTtype B TedeHme 0,5-24 vacos, 3atem oxnaxgawT o 5-15°C wu

NPOAOMKaT NepemMeLlInBaHne B Te4eHmne ele 1-4 yacos.

Cnocob 2;

AobaBneHne pacTBOpuUTENS K COEAMHEHUIO POopMyrbl |, MONyYeEHME CYCNEH3UN COELNHEHNS
dopmynbl | ¢ NOMOLLBLIO yNbTPasBykoBon o0OpaboTku, 3awimMta Mony4YeHHOM CYCMEH3UU OT
cBeTa, NepemelumBaHne, LeHTpudyrmposaHne m cbop TBepaon asbl C MONyYEHUEM

Kpuctannuieckon opmel 1 coeguHeHus popmynbi .
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B npeanoutntensHOM BapmaHTe peannsauumn pacteopuTenb BbIOpaH 13 rpynmnbl, COCTOSILLEN
n3 Trd, metun-tTpet-6yTnnosoro achupa, BOAbI, aUETOHA, M30MponaHona, AMXIoOpMETaHa,

aTaHona u nobbIx Nx KOMOMHaUMI.

B npeanoytutensHOM BapuaHTe peanus3auyum HacToAWero U3o0peTeHus CyCrneH3uto
coeavHeHus opmynbl | NnepemeLlumBaroT Npu KOMHaTHOW Temnepartype unun npu 45-55°C,

npeanoytuTensHo npu 50°C.

B npegnoytuTEnbHOM BapuaHTe peanu3auMnm HacTosiero Wn3obpeTeHus CycrneHsuto

coegnHeHna popmyrbl | 3aWuLaoT oT cBeTa 1 NnepemMeLumBaroT B TedeHune 6-10 cyTok.

Cnocob 3;

JobasrneHne pactsoputens Kk coeauHeHuo popmynel |, nepemewmsanne npu 50-60°C go
pacTBOPEHUS C MNOMyYEHMEM pacTBopa coeauHeHus dopmynbl |,  dunbsTpoBaHme
MOMYyYEeHHOro pacTBopa MNOKa OH eLle ropsiuui, 3aTeM OXNaXAeHue W KpucTannmsauus
dunbTpata npu Temneparype ot -20 ao 10 °C, 3atem yeHTpudyrnposaHue n cbop Tesepaom

hasbl C NONy4YEeHNEM KpucTannmyieckon opmbl 1 coegmnHermnsa oopmynbi |.

B npeanoyTMTENEHOM BapuaHTe peanusauum pacTBopuUTenb BbiGpaH U3 rpynnbl, COCTOALLEN

n3 aueTtoHa, TId, auxnopmeTaHa u nobbiX NX KOMOUHAaLWNA.

B npeanoututenbHOM BapuaHTe peanuMsayuMM  HacTosilero  mns3obpeTeHus  nocne
UnbTPOBaHNA pacTBopa coeanHeHust opmynbl |, KOraa OH €elle ropsyuin, pacTeop
MeZANEHHO OXNaxK4aloT 40 KOMHATHOW TeMnepaTypbl CO CKOPOCTbIO 6 °C/u, 3aTem oxnaxaatoT
N KPUCTaNNU3yT Npu Temneparypax B gnanasone ot -20 go 10 °C, npegnoyTutenbHo oT 2
go 8 °C.

Cnoco0 4:

pobaBneHne Kk coeauHeHuo dopmynbl | nMepBoro pactBOpuTEnNsi, 3aTem MonyvYeHue
nepechILLEHHOro pacTeopa coeamHeHnst popmynbl | ¢ NOMOLLBIO YNbTPa3BykoBon 00paboTky,
dunbTpoBaHue, 3atem gobasneHne Kk punbTpaTy BTOPOro pacTBOPUTENS, NEPEMELLNBAHNE,
ueHTpudyrmposaHue n cbop TBepaon dasbl ¢ NOMy4YeHMEM Kpuctannmyeckon hopmbl 1

coegnHeHusa hopmynbl .

B npeagnouytutenbHomM BapvaHTe peanusayuMm  HacTosilero Un3obpeTeHus nepsbin
pacteopuTenb BbibpaH M3 rpynnbl, COCTOSILLEN M3 METaHomna, 3TaHona, TId, aueToHa,

nsonponaHona u nbbIX UX KOMOWHAaUWKA, BTOPOM pacTsBoputenb BbiOpaH W3 rpynnsbl,
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COCTOSILLEN U3 BOAbl, METUN-TPET-OyTUNoBOro 3dupa, AuxnopmeTaHa u MobbIX KX

KOMOVHaUWIA;

B npegnoytutencHOM BapuaHTe peanusauun ob6bemMHOe COOTHoeHune (Mi/mn) NepBoro

pacTBopuTENS N BTOPOro pacteoputensa coctaesnsaeT oT 1:5 go 1:20, npegnoytutensHo 1:10.

Euwe ogHa 3agava HacTodALero n3obpeTeHns 3aknoyaeTca B obecnevyeHnmn Kpuctaninyeckmx
dopm conen coegnHeHnst popmyrbl |, B YaCTHOCTU KPpUCTaNIMYECKoOn hopMbI INAPOXIopUaAa,
KpucTannmieckon opmbl  cynbdarta, Kpuctannmyeckon  dopmbl  rugpobpomuaa,
KpucTannuieckon opmbl occaTta coegmHeHns opmynbl |, KOTOpble fanee MMEHYIOTCS
Kak kpuctannuyeckas dopma A rugpoxnopuga, kpucrannumyeckasa dopma B cynbdarta,
kpuctannuuyeckaa dopma C rmmgpobpomnga, kpuctannumyeckaa dopma D docdaTta

coegnHeHna opmyrnbl .

Ondpakrorpamma peHTreHOBCKOW MOPOLUKOBOW AMMpakuymMn Kpuctannmyeckon gopmbl A
rmgpoxnopuga coeauHeHus gopmynbl | cornacHo HacTosweMy M30OpPETEHUIO COAEPKUT
XapakTepucTuyeckue nNukm Npu yrnax 28, cocrasnsawowmx 6,4° +0,2°, 12,8° £ 0,2°, 14,2° £ 0,2°
n19,0°+£0,2°.

B npeanoytuTensHOM BapuaHTe peanusauum HacToswero nsobpeTteHms audpakrorpamma
PEHTIEHOBCKOW MOPOLLKOBOW Audpakumm Kpuctannmyeckon ¢opmMbl A ruapoxnopuaa
coeauHeHuss  copmynbl | cormacHo  HacTosilemMy  M30OPETEHU0  COAEPXKUT
XapakTepucTuieckmne nuku npu yrnax 20, cocrasnsowmx 6,4° +0,2°, 8,5°£0,2°, 11,6° £ 0,2°,
12,8°+0,2°, 14,2° £ 0,2°, 17,1° £ 0,2° 1 19,0° £ 0,2°.

B ewe ogHOM npegnoyTUTENBbHOM BapuaHTe peanusauuMm HacTosilero u3obpeTeHus
AndpakTorpamma PeHTFEHOBCKOM MOPOLLKOBON Audpakuymm Kpuctannmyeckon ¢opmbl A
rmgpoxnopuga coeguHeHns hopmynbl | COLEPKUT XapakTEpPUCTUYECKME NUKK NpK yrnax 26,
coctaBnsowmx 6,4° £ 0,2°, 8,5° + 0,2°, 11,6° £ 0,2°, 12,8° + 0,2°, 14,2° + 0,2°, 17,1° £ 0,2°,
19,0°+£0,2°, 19,7° £ 0,2°, 21,3° £ 0,2° 1 24,5° £ 0,2°.

He orpaHnumBasacb 4em-nubo, J[aHHble PEHTIEHOBCKOM MOPOLUKOBOW  Auddpakuyum
KpucTannmn4eckon opmbl A rmgpoxnopuga coeguHeHusa popmynbl | COrmacHo HaCTosILLEMY

n3obpeTeHnto nokasaHel B Tabnuue 2.

Tabnuya 2

OndpakymnoHHbin | BennuuHa OtHocuTenbHas

yron 28 d WHTEHCMBHOCTb, %
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(PaccuuTbiBaeTca B
COOTBETCTBUM C BbICOTOW NKA)

6,4 13,8 100
8,5 10,3 10,8
11,6 7,6 9

12,8 6,9 64,9
14,2 6,2 19,7
17,1 5,2 10,6
19,0 4,7 40,3
19,7 4,5 10,5
21,3 4,2 9,4
24,5 3,6 40,4

He orpaHuumBasch 4em-nubo, audpakrtorpamma XRPD kpuctannumyeckon opmbl A
rmapoxnopuaa coeauHeHnst popmynbl | cornacHo HacTosieMy M300peTEeHMIO NokasaHa Ha
dur. 5.

He orpaHnumBasce udem-nubo, Ttepmorpamma [OCK «kpuctannuueckon opmbl A
rmapoxnopuaa coeguHeHns popmynbl | cornacHo HacTosiweMy M3oOpeTEeHUIO NokasaHa Ha
dur. 6.

B HacToswem 13obpeTeHun npegnoXxeH cnocod nonyvyeHus KpucTanmnumyeckon opmbel A
rmgpoxnopuga coeamHeHns popmynbl |, B 4acTHOCTW, ykasaHHbI cnocob npeactasnsier

cobon cnegyouee:

pacTBOpPEHUe coeanHenns popmynbl | B pactBopuTENE C NONYYEHNEM PacTBOPa COEANHEHUSA
dopmynbl |, pobaBneHme K ykasaHHOMY pacTBOpy coeguHeHnss dopmynbl | npu
nepemeLLnBaHnM CONAHON KUCNOTbI B 3TaHONe, NepeEMELLnBaHNE, LeHTpudyrnposanmne, cbop
TBEPAON (pasbl M Cyllka C MNOMyYEHMEM KpucTannunyeckon ¢opmbl A rmapoxnopuga

coegnHeHusa hopmynebl .

B npeanoytutenbHOM BapuaHTe peanusauMm coeauHeHne opmynbl | pacTBopsoT B

pacTBopuTene Npu ynbTpasBykoBon 0b6paboTke n HarpeBaHUN.

B npeanoytuTenbHom BapuaHTe peanusauumM HacTosiero M3obpeTeHus pacTBOpUTEnNb
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BbliOpaH U3 rpynnbl, COCTOSALLEA W3 3TaHona, aueToHa, aueToHWUTpuna, mMsonponaHona u

nobbIX X KOMBUHaLNA.

B npeanoytuUTEnbHOM BapuaHTe peanu3auuMu HacTosILLEro U3obpeTeHUst KOHLEeHTpauus

CONAHON KNCIOTLI B 3TaHone coctasnsaet 30-60 mr/mn, npegnoytutensHo 50 mr/mn.

B npeanoyTMTENbHOM BapuaHTe peanusaymm HacTosLero n3obpeTeHus nocne gobasneHns
CONSHOW KUCNOTbl B 3TaHONe pacTBOp COeAMHEeHUs opmynbl | nepemelumMBaloT npu

KOMHaTHOW TemnepaType B Te4eHne 4-24 yacos.

OudbpakTorpamma peHTreHOBCKOW MOPOLUKOBOW Andpakuum kKpuctannmyeckon copmbl B
cynbara coeamHeHus opmynbl | COAEPXUT XapakTepucTudeckne nukn npu yrnax 26,
cocrasnsaowmx 12,2° +0,2°, 17,1° £ 0,2°, 18,4° £ 0,2° n 20,1° £ 0,2°.

B npeanoytuTenbHOM BapuaHTe peanusauum HacTosiLero nsobpeTteHus gudpakrorpamma
PEHTreHOBCKOM MOPOLLKOBOM Andpakumm Kpuctannmyeckon popmel B cynbdarta coeguHeHmns
chopmynbl | coaepuT xapakTepucTnyeckne nmku npu yrnax 26, cocrasnsawowmx 12,2° + 0,2°,
17,1°£0,2°, 18,4° £ 0,2°, 19,6° £ 0,2°, 20,1° £ 0,2°, 20,6° £ 0,2° n 22,1° £ 0,2°.

B npeanoytuTensHOM BapuaHTe peanusauum HacToswero n3obpeTteHms audpakrorpamma
PEHTreHOBCKOW NOPOLLKOBOW AMdpakymm KpuctTannmyeckon dopmel B cynbdara coegmnHeHns
hopmynbl | COAEPXKUT XapakTepucTuieckne nukn npu yrnax 26, cocrasnsawowmx 12,2° + 0,2°,
17,1° £ 0,2°, 18,4° £ 0,2°, 19,6° + 0,2°, 20,1° £ 0,2°, 20,6° £ 0,2°, 22,1° + 0,2°, 23,5° £ 0,2°,
26,8°+0,2° n29,3° £ 0,2°.

He orpaHnumBasacb 4em-nubo, J[aHHble PEHTIFEHOBCKOM MOPOLUKOBOW  Auddpakuum
Kpuctannundeckon cdopmbl B cynbdata coeauHenus copmynbl | cormacHo HacTosiemy

n3obpeTeHunto nokasaHel B Tabnuue 3.

Tabnmya 3
OTHOCUTENBbHAaA UHTEHCUBHOCTbL, %
OudbpakynoHHbin | BenuunH
(PaccuntbiBaeTcsl B COOTBETCTBUN C
yron 286 ad
BbICOTOWN NUKA)

12,2 7,3 42,1
17,1 52 42,0
18,4 4,8 100
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19,6 4,5 10,6
20,1 4,4 75,3
20,6 4,3 34,1
22,1 4,0 48,5
23,5 3,8 37,9
26,8 3,3 23,7
29,3 3,0 191

He orpaHuumBasce uvem-nunbo, audpakrorpamma XRPD kpuctannuueckon opmel B
cynbara coeguHeHusa opmynbl | cornacHo HacToswemMy n3obpeTeHmto nokasaHa Ha dur.
7.

He orpaHnumsasice yem-nnbo, tepmorpamma OCK kpuctannuueckon opmbl B cynbdarta

coeanHeHus opmyrbl | cornacHo HacToswemMy n3obpeTeHnto nokasaHa Ha dur. 8.

He orpaHnumBasicb yem-nnbo, Tepmorpamma TIA kpuctannuyeckon opmbl B cynbdarta

coeanHeHus opmyrbl | cornacHo HacToswemMy n3obpeTeHnto nokasaHa Ha dur. 9.

He orpaHuumBasce uem-nubo, rpadpuk wmsotepmbl OCI kpuctannmyeckon opmbl B

cynbdarta coegunHeHnsa popmynbl | cornacHo HacTosALwemy n3odpeteHnto nokasaH Ha dur. 10.

B HacToswem n3obpeTeHun npegnoxeH cnocod nonyvyeHuss Kpuctannuyeckon dopmbel B
cynbdarta coeamHenms hopmynebl |, B HaCTHOCTW, ykasaHHbIM cnocob npeacraBnsieT cobom

cneaywoulee:

pacTBOpPEHUe coeamnHenns popmynbl | B pactBopuTEne C NONy4YEeHNEM pacTBOpa COe4NHEHUSA
dopmynbl |, pobaBneHme K ykasaHHOMY pacTBOpy coeguHeHmss dopmynbl | npu
nepemeLLnBaHM CEPHOM KUCMOTbI B 3TAHOMNE, NepemMeLuMBaHne, 3atemM LeHTpudyrmposaHue,
cbop TBEpPAOM hasbl M Cyllka C MNONyYEeHWEM Kpuctannuyeckonm ¢opmbl B cynbdhaTta

coegnHeHusa hopmynbl .

B npeanoututenbHOM BapuaHTe peanusayuMum HacTosILEro u3obpeTeHusi coeaunHeHune
dopmynbl | pacTBOpsOT B pacTBOpUTENE C MOMOLUBK YrbTPasBykoBoW 00paboTku wn

HarpesaHWn4;

B npeanoytuTenbHom BapuaHTe peanusauum HacTosiero M3obpeTeHus pacTBopuTEnb
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BbiOpaH U3 rpynnbl, COCTOSILLEA U3 3TaHona, aueToHa, aueToHWUTpWuna, v3onponaHona u

nobbIX X KOMBUHaLNA.

B npeanoytuUTEnbHOM BapuaHTe peanu3auuMu HacTosILLEro U3obpeTeHUst KOHLEeHTpauus

CEPHON KUCNOTbI B 3TaHone coctasnset 30-60 mr/mn, npegnodututensHo 50 mr/mn.

B npeanoyTMTENbHOM BapuaHTe peanusaymm HacTosLero n3obpeTeHus nocne gobasneHns
CEepPHOW KWUCMOTbl B 3TaHOMe pacTBOp COeAMHEHUs dopmynbl | nepemelumBaloT npu

KOMHaTHOW TemnepaType B Te4eHne 4-24 yacos.

Ondppakrorpamma peHTreHOBCKOW MOPOLLKOBOW Audpakuyumn kpuctannuyeckon cgopmbel C
rmgpobpomuga coeamHeHna opmyrnbl | COrnacHo HacToAWEMY M30OPETEHUIO COAEPXKUT
XapakTepucTuieckmne nuku npu yrnax 26, cocrasnawowmx 6,3° + 0,2°, 12,6° £ 0,2° n 18,9° £
0,2°.

B npeanoytuTenbHOM BapuaHTe peanusauum HacTosiLero n3obpeTteHus gudpakrorpamma
PEHTrEHOBCKOW MOPOLLKOBON Audpakymm kpuctannuyeckon ¢opmel C rmapobpomuaa
coeguHeHust PopmyIbl | COAEPXKUT XapakTEPUCTUHECKNE NUKM NPU yrnax 26, coCTaBnaoLwmnx
6,3°+£0,2°,8,56°+0,2°,12,6° £0,2°, 18,9° £ 0,2°, 21,3° £ 0,2°, 24,4° £ 0,2° 1 25,2° £ 0,2°.

He orpaHnumBasacb 4em-nubo, JaHHble PEHTFEHOBCKOM MOPOLUKOBOW  Auddpakuyuu
kpuctannuyeckon oopmbl C rugpobpommaa coegmHeHnsa opmynbl | cornacHo HacToswemy

n3obpeTeHunto nokasaHsl B Tabnuue 4.

Tabnuya 4
OTHocuTenbHas
AndpakynoHHbIn | BenunumHa WHTEHCUBHOCTb, %
yron 26 d (PaccuuTbiBaeTCA B

COOTBETCTBUM C BbICOTON NUKa)

6,3 14,1 100
8,5 10,3 7,9
12,6 7,0 11,4
18,9 4,7 29,5
21,3 4,2 10,0
24,4 3,6 23,8
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252 3,5 59

He orpaHuumBasce 4em-nubo, audpakrorpamma XRPD kpuctannuueckon copmbl C
rmgpobpomuga coegmHeHna opmyrnbl | CornacHo HacToAWweMy M30BpeTeHnIo nokasaHa Ha
our. 11.

He orpaHnumBasce uyem-nnbo, Tepmorpamma [OCK kpuctannuyeckon copmbl C
rmagpobpomuga coegnHeHna opmyrnbl | CornacHo HacToAWwEeMy M30BpeTeHMIO nokasaHa Ha
our. 12.

B Hactodwem mnsobpeteHun npeanoxeH crnocod nonyyeHus kpucrtannuyeckon gopmbl C
rmapobpomuaa coeanHeHus copmynbl |, B 4aCTHOCTU, ykasaHHbI cnoco® npeacraesnsaeT

cobon crnegyoLee:

pacTBOpEHNe coeanHeHns opmynbl | B pactBoputene ¢ norny4yeHnem pactsopa CoeanHEHUS
dopmynbl |, pgobaBneHMe K yKasaHHOMY pacTBOpy coeauHeHus dopmynbl | npu
nepemMeLlunmBaHun OGPOMUCTOBOLOPOAHON KWUCMOTbI B 3TaHone, nepemMelumBaHue, 3aTtem
LeHTpndyrmposaHue, oTaeneHme TBepaon gasbl 1 CyLlKa C NONy4YEHNEM KPUCTaNINYeCcKon

dhopmbl C ruapobpommnaa coeanHeHms popmynebi |.

B npeanoututenbHOM BapuaHTe peanusayuMum HacTosero u3obpeTeHus coeanHeHue
copmynbl | pacTBOpsAOT B pacTBOpUTENE C MOMOLLBID YrbTPa3BykoOBOW 00paboTku wu

HarpeBaHus.

B npeanoytuTenbHoMm BapuaHTe peanusauuM HacTosero M3obpeTeHus pacTBOpUTEnNb
BblIOpaH W3 rpynnbl, COCTOALLEN W3 3TaHona, aueToHa, aueToOHUTpuna, musonponaHona u

ntobbIX X KOMBUHALNA.

B npeanoututensHOM BapuaHTe peanmMs3auum HacToSILEro MU3o0peTeHUs KOHLUEHTpauus
OpOMUCTOBOAOPOAHON KUCNOThI B 3TaHone cocraesngaet 30-60 mr/mn, npegnodtutensHo 50

Mr/MI.

B npeanoyTMTenbHOM BapuaHTe peanusauymm HacTosLero n3obpeteHns nocne gobasneHns
BPOMMCTOBOAOPOAHOM KUCNOTbI B 3TAHOME PacTBOp coeanHeHns hopmynel | nepemeLlumnsatoT

npwu KOMHaTHOW TemMnepaType B TeYeHne 4-24 yacos.

OudbpakTorpamma pPeHTreHOBCKOW MOPOLLKOBOM Audpakumm kpuctannumyeckon dopmel D
docdarta coeauHeHus popmynbl | COAEPHKUT XapakTEPUCTUYECKME MUKM Mpu yrnax 26,
cocrasnaowmx 6,1° £ 0,2°, 10,9° £0,2° n 12,2° £ 0,2°.
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B npegnoututenbHOM BapmaHTe peanusayum Hactoswero nsobpeteHna audpakrorpamma
PEHTIEHOBCKOWM NOPOLLKOBOKW Andpakummn kpuctannudeckon dopmel D doccaTta coegmnHeHmns
dopmynbl | CoaepKUT XapaKkTEPUCTUYECKNE MUK NMpu yriax 28, coctasnsowmx 6,1° £ 0,2°,
10,9°£0,2°, 11,7° £ 0,2° 1 12,2° £ 0,2°.

He orpaHunumBasacb 4em-nnbo, J[aHHble PEHTIEHOBCKOM MOPOLLUKOBOW  Auddpakuyum
Kpuctannundeckon ¢opmbl D docdarta coeguHeHus opmynbl | CormacHO HacTosiLemy

n3obpeTeHunto nokasaHel B Tabnuue 5.

Tabnuya 5
OTHocuTenbHas
AncpakynoHHbIn | BenunuvHa WHTEHCUBHOCTb, %
yron 26 d (PaccuuTbiBaeTcs B

COOTBETCTBUM C BbICOTOW NiKa)

6,1 14,5 100
10,9 8,1 19,5
11,7 7,5 8,9
12,2 7,3 11,8

He orpaHuumBasce uyem-nnbo, audpakrorpamma XRPD kpuctannuyeckon ¢opmbl D
docdarta coeanHeHns dopmynbl | cormacHo HacTosiLemMy n300peTeHnto nokasaHa Ha dur.
13.

He orpaHnumsasice 4em-nnbo, Tepmorpamma OCK kpuctannuueckon cdopmbl D cocdaTta

coeguHeHunsa popmyrbl | cornacHo HacToswemy n3obpeTeHuto nokasaHa Ha dur. 14.

He orpaHnumeasce yem-nnbo, tepmorpamma TIA kpuctannuyeckon dopmbl D docdaTa

coeguHeHunsa oopmyrbl | cornacHo HacTosaweMy n3obpeTeHuto nokasaHa Ha dur. 15.

He orpaHuumsasce yem-nubo, rpadpmk nsorepmol JCIM kpuctannmyeckon popmel D pocdaTta

coeguHeHusa opmyrbl | cornacHo HacTosaweMy 306peTEHUIO nokasaH Ha dur. 16.

B HacToswem un3obpeTeHnn npeanoxeH crnocod nonyyvyeHust kpuctannudeckon popmbl D
docdarta coeamHeHua hopmynbl |; B HAaCTHOCTW, yKasaHHbI cnocob npegcrasnsieT cobon

cneayoulee:

coefVHeHre opMynbl | pacTBOPSAOT B NEPBOM PacTBOPUTENE C MOSyYeHMEM pacTeBopa
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coegunHeHua dopmynbl |, K ykasaHHOMY pacTBOpy coeauHeHna dopmynel | npu
nepemeLlunmsaHmm Ao6aBnaoT POCHOPHYIO KUCMOTY B 3TaHOME, pacTBOp MEpPEMELUNBAIOT,
3aTemM UEeHTpUdyrmpyroT n cobuparot TBepayo dasy, k cobpaHHOMY TBEPAOMY BELLECTBY
4006aBnaloT BTOPOW pacTBOPUTENb, PacTBOP MEPEMELLMBAIOT, 3aTeM LEHTPUdYrupyor,
cobupaloT TBEpAYIO hasy U cywaTt ¢ nonyvYeHnem kpuctannumyeckon copmel D docarta

coegunHeHna opmyrnbl .

B npeanoututenbHOM BapuaHTe peanusayuMum HacTosiero u3obpeTeHusi coeaunHeHue
dopmynbl | pacTBopsitoT B NEPBOM pacTBOpUTENE nNpwu ynbTpasBykoBon oOpaboTke wn

HarpeBaHuw.

B npegnoytuTenbHOM BapuaHTe peanu3auum  HacTosLWero Un3obpeTeHus nepsblv
pacTtBopuTene BblOpaH W3 rpynnbl, COCTOSILLEN M3 3TaHona, aueToHa, aueToOHUTPUna,
nsonponaHona m nobblIX X KomMOMHaUMN; BTOPOW pacTBOpUTENb NpeacTaBnseTr cobou
CMELLAHHbIA PacTBOPUTESNb, COCTOSALMIN U3 aleToHa U BOAbI, rae 06BbEMHOE COOTHOLLUEHME

(mn/mn) auetoHa n Bogbl coctasnsaeT 7:1-9:1.

B npeanoyTutensHOM BapuaHTe peanu3auny HaCTOALLEro M300peTeHus KOHLEeHTpauus

hochopHOM KMCNOThI B 3TaHone coctasnsaet 30-60 mr/mn, npeanovtutensHo 50 mr/mn.

B npeanoyutnTenbHOM BapuaHTe peanusayumn HactToswero nsobpetenns nocne gobasneHuns
ochOpPHOM KUCNOTbI B 3TaHOMNE pPacTBOp CoeauHEeHus dopmynbl | nepemelumBatoT npu
KOMHaTHOW TemnepaType B TedeHue 4-24 yacos; nocne godasneHns BTOPOro pacTBopuTens

NOMyYeHHbI PacTBOP NEPEMELLMBAIOT B TEYEHME HOYM NPU KOMHATHOW TeMneparype.

B Hactoswem wusobpeTeHun Takke npegnoxeHa dapmayeBTuyeckas KoMnosmuus,
cogepallas kpuctannuyeckyo doopmy 1 coeguHenuns popmynel |, Kpuctannuyeckyo dopmy
A rmgpoxnopuga coeauHeHna dopmynbl |, kpuctannudeckyiro cdopmy B cynbdata
coeavHeHusa gopmynbl |, kpuctannuueckyto popmy C rugpobpommnga coegmHeHna popmynbl
| wwunn kpuctannudeckyto dopmy D docdata coegunHeHuss dopmynbl |, a Takxke
hapmMaleBTUYECKUIA COCTaB, CoAepXKalluMnh Kpuctannuyeckyro d¢opmy 1 coeauHeHus
dopmynbl |, Kpuctannumyeckyro copmy A rugpoxnopuga coeauvHeHus dopmynbl |,
KpucTannuyeckyto popmy B cynbdarta coeguHeHmnsa popmynel |, kpuctannmyeckyto doopmy C
rmapobpomuaa coeauHeHus cdopmynbl | nmnmn kpuctannuyeckytro copmy D docdara

coegnHeHusa hopmynbl .

B HacToswem n3obpeTeHnmn Takke npeanoXeHO NPUMEHEHME KpUCTannmyeckon opmbl 1

coeguHeHunsa popmyrel |, kpuctTannuyeckomn oopmbel A rmapoxropmaa CoeauHeHns popmyrbl
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I, kpucTannuueckon popmbl B cynbdaTa coegmHerus popmynbl |, KpUCTannm4yeckon opmbi
C mmapobpomuga coegmHeHua dopmynbl | n/vnn kpuctannuyeckon gopmel D docdara
coeavHeHus dopmynbl | ANS  MNOMNyYeHUs NEKapCTBEHHbIX CPEACTB ANA  NevYeHus
3aboneBaHNn NN COCTOSIHWMNA, CBsidaHHbIX ¢ JAK1/TYK2, npu atom 3abonesaHuns wnm
COCTOSIHUA NPeACcTaBnsaoT cobon ayTOMMMYHHbIE 3ab0oneBaHns Unn pacCTponcTsa, Takme Kak
PEBMAaTOUAHLIA apTPUT UMM BOCHAnNUTENbHbIE 3a00NEeBaHNS UM PacCTPOMCTBA, a TakkKe
pakoBble 3aborneBaHMs UNM  ONyxoneBble nponudepartmeHble 3aboneBaHus  uUnu

paccTponcTsa.

OMNCAHUE TPAGUYECKNX MATEPUATIOB

Ha ®ur. 1 nokasaHa audpaktorpamma XRPD kpuctannudeckon opmbl 1 coeamHeHus

hopmynbl | cornacHo HacTosLeMy N306pEeTEHMIO.

Ha ®ur. 2A nokasaHa tepmorpamma ACK kpuctannuueckon dopmbl 1 coeguHeHnst dopmynbl

| cornacHo HacTosLLEeMY U30OPETEHMIO.

Ha ®ur. 2B nokasaHna ewe ogHa tepmorpamma JCK kpmuctannmnyeckon popmel 1 CoeamnHeHns

dopmynbl | cornacHo HacTosILLeEMY N30OPETEHMIO.

Ha ®ur. 3 nokasaHna tepmorpamma TIA kpuctannmyeckomn dopmbl 1 coeguHeHnsa dopmynbi |

COrnacHo HaCTOALLEMY N300PETEHMIO.

Ha ®ur. 4 nokasaH rpadpuk msorepmbl OCI kpuctannuyeckon opmbl 1 CoeanHEHUN

dopmynbl | cornacHo HacTosiILLeMY N30OPETEHMIO.

Ha ®wur. 5 nokasaHa gugppakrorpamma XRPD kpuctannudeckon dopmel A rugpoxnopuga

coeguHeHunsa popmyrbl | cornacHo HacToAWEMY U30BPETEHMIO.

Ha owur. 6 nokasaHa Ttepmorpamma [OCK kpuctannuueckon ¢opmbl A rugpoxnopuga

coeguHeHunsa popmyrbl | cornacHo HacToAWEMY U30BPETEHUIO.

Ha owur. 7 nokasaHa pudppaktorpamma XRPD kpuctannmuyeckon cdopmbl B cynbdara

coeguHeHunsa popmyrel | cornacHo HacToAWEMY U30BPETEHMIO.

Ha ®ur. 8 nokasana tepmorpamma ACK kpuctannuyeckon copmbl B cynbdara coegmHeHns

dopmynbl | cornacHo HacTosiILLeEMY N30OPETEHMIO.
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Ha dur. 9 nokasaHa Tepmorpamma TIA kpuctannuyeckon gopmel B cynbdara coegmnHeHmns

dopmynbl | cornacHo HacTosiLeMY N30OPETEHMIO.

Ha ®ur. 10 nokasaH rpaduk wmsotepmbl OCI kpuctannuuyeckon ¢opmbl B cynbdarta

coeguHeHunsa popmyrnbl | cornacHo HacTosAWEeEMY U30BPETEHMIO.

Ha ®ur. 11 nokasaHa gudppaktorpamma XRPD kpuctannuueckon dpopmbl C rugpobpommga

coeguHeHunsa popmyrbl | cornacHo HacTosAWEMY U30BPETEHUIO.

Ha our. 12 nokasaHa Tepmorpamma [CK kpuctannuyeckon copmbel C rugpobpomuga

coefuHeHunsa popmyrbl | cornacHo HacTosAWEeEMY U30BpEeTEHUIO.

Ha dwur. 13 nokasana pudppaktorpamma XRPD kpuctannuueckon chopmbl D dhocdaTa

coefuHeHunsa popmyrbl | cornacHo HacTosaweMy N300BpeTEeHuIO.

Ha ®ur. 14 nokasana Tepmorpamma [CK kpuctannuueckon opmbl D pocaTta coeanHeHns

hopmynbl | cornacHo HacTosLweMy N306pETEHMIO.

Ha ®ur. 15 nokasana tepmorpamma TIA kpuctannuyeckon popmbl D pochata coegmHeHus

chopmynbl | cornacHo HacTosLweMy N306peTEHMIO.

Ha ®wur. 16 nokasaH rpadpuk msotepmbl OCIM kpuctannuueckon copmbl D docdarta

coeauHeHunsa popmyrbl | cornacHo HacToAWEeMY U300PETEHUIO.

Ha dur. 17 nokasaHo HanoxeHue gudpaktorpamm XRPD kpuctannuuyeckon copmbl 1
coeanHeHus opmynbl | cornacHo HacTosLeMyY M30OPETEHUIO NOCHE €€ BblAEPKUBAHMS NPU

BbICOKOW TEMNepaType 1 B YCINOBUAX YCKOPEHHOTO CTapeHUs B TeYeHne 2 Heaernb.

Ha our. 18 nokasaHo HanoxeHue gudpaktorpamm XRPD kpuctannuyeckon opmbl D
docdata coeauHeHus opmynbl | cormacHo Hactoswemy u3o0OpeTeHnio nocne ee
BblAEPKMBAHMS NPU BbICOKOW TEMMNEPATYPE M B YCIOBUSIX YCKOPEHHOIO CTApEeHUsi B TEYEHME

2 Hepenb.

Ha ®ur. 19 nokasaHo HanoxeHune JCK-Tepmorpamm KpuctTannnyeckon opmbl 1 coegnHeHns
dopmynbl | cormacHo HacToAweMy M300peTEHNIO NoCrne €€ BblAEPKMBAHNS NPU BbICOKOW

Temneparype 1 B YCNOBUSX YCKOPEHHOrO CTapeHust B Te4YeHne 2 Hegerb.

Ha ®ur. 20 nokasaHo HanoxeHne JCK-Tepmorpamm kpuctannuyeckon gopmel D pocdata
coeanHeHusa opmynbl | cornacHo HacTosLweMy M30BpPETEHUIO NOCHE €€ BblASPKUBAHMSA NPU

BbICOKOW TEMNepaType 1 B YCINOBUSIX YCKOPEHHOIO CTapeHUst B TeueHme 2 Hepernb.
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BAPUAHTbI PEATM3ALINMN HACTOALWENO N3OBPETEHNA

MNpuBeAEHHbIE HWXE MPUMEPbLI AOMOMHUTENBHO MOSACHAT U300peTeHre, oAHako, ob6bem

n306peTeHUst He orpaHNYMBaETCS TONMbKO AaHHbIMU NPYMEepPaMu.

MHdbopmayusa o npubopax, npumMeHsieMblx npu paboTe Hag HacToAWmMM n3obpeTeHnem, u

ycnosuna NxX npuMeHeHuaA:

Mpoussoauren
Ne Mpubop Mogenb Mpoueaypa ucnbiTaHUA
b
Mpwnbop: Agilent 1200 DAD HPLC
System unu aHanorn4yHas
KOH(purypayms
BbicokoadpdpekT
MBHBIN Agilent Kononka: Waters XBridge Shield
1 >KUAKOCTHbIN 1200, Agilent RP18 4,6x150 mm, 3,5 MKM
XpomaTtorpacd DAD MoaBwxHas dasa:
(BSXKX) A: 0,05%-Hbii BOAHBLIA pacTBOP
ochOpPHON KNCNOTbI;
B: AueToHuTpun
Mpwnbop: Agilent 1200 HPLC/6100
SQ System Kononka: Agilent XDB-
) C18, 4,6 mm x 50 mm, 1,8 MKM
Agilent _
2 HX-MC Agilent _
1200 MoaBwxHasa dasa:
A: 0,05 % TOYK B BOAE;
B: 0,05 % T®YK B aueToHuTpune
Mpnbop: BRUKER AVANCE Il 400
MHz UltraShield-Plus Digital NMR
AVANCE
Spectroscopy
3 H AMP [l 400 BRUKER
MHz SOkcnepumeHT:  JkcnepumeHt N
PROTON 1H (napametpbl no
YMOJTHaHUIO)
4 | PeHTreHoBCKMA D8 BRUKER MCTOUHMK ceeTa: CuK.
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NMOPOLLKOBbLIN

Advance

MHTEHCUBHOCTb PEHTreHOBCKOro

aAndpakromeTp nanyyenus: 40 kB/40 mA. Pexum
(XRPD) CKaHUPOBaHUS: Theta-theta.
[JnanasoH yrna ckaHmpoBaHua: 4 -
40°. BennunHa wara ckaHMpoBaHUS:
0,05°. CkopocTtb ckaHuposaHus: 0,5
cek/war.
Bbepytr HaBecky 2-4 mr obpasuya,
OuddepeHuma NEPEHOCAT €ro B  OTKPbITbIA
NbHbIA anoMHUEBbIN KOHTENHEP,
CKaHMpyoLwmin Q1000 TA ypaBHoOBeLLMBAOT obpaseL B Toke
KanopumeTp asora (50 mn/muH) npu 25°C wu
(ACK) nosblWwaT Temneparypy ot 25°C
40 300°C co ckopocTbto 10°C/MUH.
Bepyt HaBecky 10-20 mr obpasua,
NEPEHOCAT €ro Ha nnaTuHOBYIO
Tepmorpasnme
y nnacTuHky ans obpasuyos, ot 25°C
TpUYECKNIA
Q500 TA 40 300°C co ckopoctbto 10°C/MuH ¢
aHanusartop
TOKOM asota Hag obpasyom 60
(TrA)
MI/MWUH U YpPaBHOBELUMBAKOLLNM
Tokom asoTa 40 MM/MUH.
bepyt HaBecky npumepHo 10 wmr
obpasua, yCTaHaBnuearoT
TemnepaTtypy Ha 25°C, cywar B
TeyeHune 60 MUHYT npu
OTHOCUTENBHOW BrnaxHOCTU 0% wu
AHanusatop onpegensoT nokasarenmu
. Surface
AWHamunyeckon | Advantag BnaronornoweHus obpasya npu
Measurement
copbuumn napos e N3MEHEHMMN OTHOCUTENBLHOM
System

(acr

ao 95% wn

BnaroyganeHua n3

BrnaxHoctn ot 0%
nokasarenmu
obpasya npwu N3MEHEHMMN
OTHOCUTENBHOM BRNAXHOCTUN OT 95%
ao 0%. LWar

OTHOCUTENbHOW BRa)HocTn: 5%.

N3MEHEeHUA
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MaccoBbin OanaHc cumTarT
OOCTUTHYTbIM,  KOTAa  CKOPOCTb
M3MEHEeHNS] mMacchbl dm/dt
CTaHOBUTCS MeHbLLe 0,002%.
Kputepuem GanaHca B UCMbITaHUU
SIBMSIETCA  CKOPOCTb  M3MEHEHUS
maccbl meHee 0,01%/MuH B TEYEHME
5 MUWHYT, a MakcumanbHoe BpeMms
LOCTMXKEHNS paBHOBECUS

cocTaBngaeT 2 yaca.

MaTtepuanbl 1 peareHTbl, NPUMEHSIEMbIE B HACTOSILLEM M300peTeHNN, NpeacTasnstoT cobon

cnepymwowlee:
YncroTa/kn
Matepunan acc Ne napTtum MpoussoguTtens
YNCTOTbI
CoeaunHeHne KM1009-
298,0% ZINNOVA
dopmynbl V 1804001
CoeaunHeHne KM1008-
298,0% ZINNOVA
dopmynbl 1V 1804001
N,N-
KM261A- Shanghai Qiao Chemical
AnnsonponunatunamMmm YOA .
1801002 Science Co., Ltd.
H (ANMSA)
Nanjing Chemical Reagent
OrtaHon / 160321047B
Co., Ltd.
MeTaHon YOA P1176856 GENERAL-REAGENT
Knacc
TeTparngpodypaH UYACTOTbI: P1167158 GENERAL-REAGENT
YOA
OnxnopmeTtaH YOA P1216848 GENERAL-REAGENT
Stnnayetat (3A) YOA P1080359 GENERAL-REAGENT
AuleToH YOA P1160778 GENERAL-REAGENT
OuuwleHHasa Boaa Milli-Q MpuroTtosneHa B Milli-Q
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TOT € A€Hb
MeTun-TpeT-
. YOA P1135054 GENERAL-REAGENT
OyTunosbin achup
Anhui Fulltime Specialized
N3onponaHon BOXKX 65531U13
Solvent & Reagent Co., Ltd.
MNMannagwn Ha yrne YA KM416A- Shaanxi Rock New Materials
(Pd/C) 1603001 Co., Ltd.
KM1012- Shanghai Zhongnai Biological
(R)-naktamng YUOA )
1806001 Medical Technology Co., Ltd.
KM416A- Shaanxi Rock New Materials
Et:0-BF4 YOA
1603001 Co., Ltd.
XINOpUCTOBOA0POAHaNA Suzhou Zhoushi Chemical
YOA GMO007-1809001
Kkucnorta Reagent Co., Ltd.
TexHuyeck Shanghai Weitang Industry
Kanua kap6oHar . GM009-1804001
nn Co.,, Ltd.
Mpumepsl

Mony4yeHue coeaunHeHusa dopmynoi il

ot
HoN o

HCI

~‘\\\¢N
~-N H

(o)8 | X0 —_— E N
P o* | X0
N P
N
v

1]
Mpumep 1. MNMonyyeHne coeanHeHns popmynei Il

B Tpexropnyto konby o6vemom 25 mn gobasnann staHon (4 mn), coegmHeHmne opmynel [V
(0,20 r, 1,0 3kB.), coegunHeHne opmynel V (0,18 r, 1,0 3ks.) n JUM3BA (0,39 r, 3,0 3kB.),

cUCTEMY nepemeluMBany, HarpeBanyM B arMocdepe asoTa CUCTEMY [0 AOCTUXKEHUS
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gednermaymm napos (70-80°C) n nepemewmBann B TEYEHWE HOUM C OOpaTHbIM
XONOAUNBHMKOM NMpK TeMneparype gednermaynn; 3atem CUCTEMY OXnaxaann 40 KOMHaTHOW
TemnepaTtypbl (15-20°C), BO Bpemsi oxnaKaeHUsa B 0Ca40K Bbinagana teepaasn dasa; satem
K cucteme no kannsm gobaesnsanu sogy (4 mn), CUCTeMy nepemMeLLnBani B TEYEHNE 2 4acoB
npu koMHaTHon Temnepartype (15-20°C), 3atem dunbTpoBann N UNbTPOBarbHbIN 0Caa0K
NPOMbIBaNu BOAHbIM pacTBopomMm 3taHona (2 mn, 1:1 06/06), unbTpoBanbHbLIN 0CaL 0K
CyLwmnu noj sakyymom npu temnepatype 45-50°C B TeyeHne 16 yacos; Obino Nony4vyeHo
okono 0,21 r TBepaoro sewecrtsa ¢ ymcrtotomn cornacHo XXX-MC (npu 214 Hm) pasHoun 96,4%

1 BbIXoaom 69%.
MS-ESI: [M+1]": 303,1

H IMP (400 My, CDCls): 9,238 (s, 1H), 8,400 (d, 1H), 7,968 (d, 1H), 6,987 (d, 1H), 4,537 -
4,613 (m, 1H), 4,305 - 4,350 (m, 1H), 3,661 - 3,722 (m, 1H), 3,313 - 3,366 (m, 1H), 2,590 -
2,699 (m, 2H), 2,407 - 2,454 (m, 1H), 1,815 - 2,035 (m, 1H), 1,688 - 1,806 (m, 2H).

Mpumep 2. MNony4yeHne coeagmHeHnsa copmynbl i

B Tpexropnyto konby ob6bemom 250 mn pobasnsnm sTtaHon (120 mn, 20 o6bemos),
coeanHenune chopmynel IV (6,0 r, 1,0 akB.), coeguHeHne cdopmynbl V (5,4 1, 1,01 3kB.) 1
OUNSA (11,7 r, 3,0 3kB.) U cucTeMy nepemeLumBany; 3aTem CMCTEMYy B atmocdepe asota
Harpesann o 70-80°C (BHYTPEHHEW TemnepaTtypbl), TeMnepaTtypy nNoaAEpXuBann npu
nepemeLLInBaHm CUCTEMbI B TEYEHME 8 YacoB; 3aTeEM CUCTEMY OXNaXkaanu 4O KOMHaTHOW
TemnepaTtypbl (15-20°C), BO Bpemsi OXNaKaeHUsA B 0Ca0K Bbinagana teepaasn dasa; satem
kK cucteme no kannsam gobasnanu sogy (120 mn, 20 o6bemoB), cuctemy nepemeLumBani B
TeyeHne 2 vacoB npwm KomHaTtHou Temnepartype (10-15°C), 3atem dunbTpoBanu u
UnbTpPOBanbHbIA 0OCaZ0K MNPOMbIBANM BOAHLIM pacTBopom 3taHona (30 mn, 1:1);
hunbTpOBanNbHbIN OCaAA0K CyLMnK nog Bakyymom npu 50°C B TeyeHue 16 yacos; Obino
Mony4YeHo OKono 7,7 T TBepAOro BEeLecTBa XEenToro useta C YUCTOTON cornacHo BIXKX

paBHon 95,5% 1 BbiIxogom 84,3%.
HaHHble MS-ESI n "H AMP cootsetcTytoT Mpumepy 1.
Mpumep 3. MNMonyyeHne coeaunHeHns popmynei Il

B Tpexropnyto konby obvemom 25 mn gobasnanu atanon (5 mn, 10 o6bemoB), coegnHeHne
dopmynbl IV (0,50 1, 1,0 3kB.), coeamHeHne dopmynbl V (0,45, 1,01 3ks.) n AUIM3SA (0,98,

3,0 3KB.) 1 MNONY4YEHHYIO CUCTEMY NEpPEMELLMBAnN;, 3aTeM CUCTEMY Harpesanu B atmocdepe

26



asoTa 40 70-80°C, BbigepxuBanu ¢ obpaTHbIM XONOAUNbHUKOM U NEpEMELLNBANN B TEYEHNE
5 vacos; 3atem cuctemy oxnaxganu A0 KOMHaTHow Temneparypbl (15-20°C), Bo Bpems
OXNaxkaeHWs B OCaAOK Bbinagana Teepaas asa; 3atem K cucteme no kannsam gobasnanu
Boay (5 mn, 10 o6LeMOB), CUCTEMY MEPEMELLMBANN B TEYEHME 2 4YACOB NPU KOMHAaTHOW
Temnepatype (10-15°C), 3artem dunbTpoBany n UNbLTPOBArbHbLIA OCaf0K MNPOMbIBANU
BOAHbIM pacTteopom 3TaHona (1:1) (1,5 mn, 3 obbema), punbTPOBanbHbLIM OCaA0K CYLUNIW
nog sakyymom npu 50°C B TedyeHne 16 yacos; nony4anu okono 0,54 r TBepAoro seLjecrsa

KOPWUYHEBOrO LBETa C YncToTOon cornacHo BEOXKX pasHon 95,4% u BbIxogom 71%.
NaHHble MS-ESI 1 "H AMP cootseTcTBytOT Mprmepy 1.
Mpumep 4. lNonyyeHne coeguHeHns popmynoi

B Tpexropnyto konby obvemom 25 mn gobasnanu atadon (5 mn, 10 o6bvemos), coegnHeHne
dopmynbl IV (0,50 r, 1,0 3kB.), coeanHeHmne cdopmynbl V (0,45, 1,01 aks.) n AUMSBA (0,72,
2,2 3KB.) W NOMy4YEHHYIO CUCTEMY NEPEMELLMBANM; 3aTeM CUCTEMY Harpesann B atmocgepe
asota g0 70-80°C, BblaepxumBanu ¢ o6paTHbIM XONOAUNbHUKOM U NepeMeLLMBani B Te4eHne
5 vacos; 3aTem cuctemy oxnaxganu A0 KOMHatHom Temnepartypbl (15-20°C), BO Bpems
OXNaxaeHns B 0Caf oK Bbinagana Teepaas asa; 3atem k cucteme no kannsm gobasnsanu
Boay (7,5 mn, 15 o6bemoB), CUCTEMY NepemelunBanu B TeyeHne 1 yaca npu KOMHaTHOM
Temnepatype (10-15°C), satem oxnaxganm 4o 5-10°C n nepemelumsanu B Te4EHME 2 4aCoB,
nocre 3toro cuctemy unbTpoBanu, U UNbLTPOBANbHbLIN OCaA0K MPOMbIBANM BOAHbLIM
pacteopom aTaHona (1:1) (1,5 mn, 3 obbema), hunbTPOBanNbHbLIA OCAAO0K CYLUMNN MOA
Bakyymom npu 50°C B TeueHue 16 vacos; nonydanm okono 0,57 r TBepaoro BeljecTsa

KOPMYHEBOrO LBETa C YncToTon cornacHo BOXKX pasHon 91,4% un BbIxogom 75%.
HaHHble MS-ESI n "H AMP cootsetcTytoT Mpumepy 1.
Mpumep 5. MNMonyyeHne coeaunHeHns popmynei

B Tpexropnyto konby o6vemom 250 mn gobasnsanu ataHon (50 mn, 10 06bemoB), coeguHEHNE
dopmynbl IV (5,0T, 1,0 3kB.), coegnHenune popmynbl V (4,5, 1,01 aks.) n AUMNSBA (7,2, 2,2
3KB.) W MOMNYYEHHYKO CUCTEMY MEPEMELLMBANM; 3aTeM CUCTEMY Harpesanu B atmocdepe
asora 40 70-80°C, BbigepxuBanu ¢ o6paTHbIM XONOAUNbHUKOM U NepeMELLNBani B TEYEHNE
5 vacos; 3atem cuctemy oxnaxganu A0 KOMHatHow Temneparypbl (15-20°C), BO Bpems
OXNaxaeHNs B 0CaAOK Bbinagana Teepaas asa; 3atem Kk cucteme no kannsm godasnanu
Boay (75 mn, 15 o6bemoB), CMCTEMY NMEpeMelLMBann B Te4yeHne 1 yaca npu KOMHaTHOW

Temnepatype (10-15°C), 3atem oxnaxganu ao 5-10°C n nepemelumsanu B Te4EHME 2 4acos,
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nocrie 3Ttoro cucremy unbTPoBanu, U UNLTPOBANbHbLIN OCaA0K NPOMbIBANU BOAHbLIM
pactsopom aTaHona (1:1, 15 mn), punbTpoBanbHbIN 0CAAO0K CyLLUUIM NOA Bakyymom npu 50°C
B Te4eHne 16 yacos; nony4vanu okono 6,6 r TBepaoro BELWECTBA XKENTOro LBeTa ¢ YNCTOTOMN

cornacHo BOXX pasHon 94,2% wn Bbixogom 86,7 %.
HaHHblie MS-ESI n "H AMP cootBeTcTByIOT Mpumepy 1.
Mpumep 6. NMNonyyeHne coeauHeHns popmynsi Il

B Tpexropnyto konby obvemom 500 mn pgobasnsnm ataHon (180 mn, 10 ob6bemos),
coeaguHenune copmynbl IV (17,8 1, 1,0 akB.), coeguHenne opmynbl V (16,0 r, 1,01 3kB.) 1
OUNMNSA (25,7 1, 2,2 3KB.), N MOMYYEHHYIO CUCTEMY NEPEMELLMBANM, 3aTEM CUCTEMY Harpesanu
B armocdepe asora po 70-80°C, sbigepxuBanym C 0b6parHbiM XONMOAUMBbHUKOM U
nepemeLLnBani B Te4eHne 5 4yacos; 3aTemM CUCTEMY OXNaXKAanu 40 KOMHATHOW TeMNepaTypsbl
(15-20°C), BO Bpems oxnaxaeHus B OCafoOK Bbinagana Teepaas gasa; 3atem K CUCTeme no
kannam gobasnanu sogy (270 mn, 15 06bemMoB), CMCTEMY NepemeLLnBany B Te4eHue 1 yaca
npu komHaTHon Temnepatype (10-15°C), 3atem oxnaxganu Ao 5-10°C n nepemewmsanu B
TeYeHne 2 4acoB, MNocrne 3Toro cucrtemy unbTpoBanu, M UNLTPOBANbHbLIA 0Caa0kK
npomMbIBann BOAHbIM pPacTBOPOM JdTaHona (ataHon/Boga = 1:1,5, 06/06, 40 wmn),
hunbTpOBanbHbIAN OCAAO0K CyLLIMnK noa Bakyymom npu 50°C B TeueHne 16 yacos; nonyyanu
okono 23,0 r TBEpAOro BeLecTsa KOPUYHEBOrO LBETa C YMCTOTON cornacHo B3XKX pasHom
95,3% u BbIxogom 85,2%.

HaHHble MS-ESI n "H AMP cootseTtcTytoT Mpumepy 1.
Mpumep 7. MNMonyyeHne coeanHeHns popmynsi

B Ttpexropnyto konby obvemom 3000 mn pgobasnsanu ataHon (1000 mn, 10 o6vemos),
coegnHernune cdopmynbl IV (100 r, 1,0 akB.), coeamnHeHne cdopmynbl V (89,9 r, 1,01 3kB.) 1
OUMNSA (143,2 1, 2,2 3KB.), U MOMYYEHHYIO CUCTEMY NEpPEMELUMBAnu, 3ateMm CUCTEMY
Harpesanu B atmocdepe asota Ao 85-90°C (BHYTpPeHHsis Temneparypa npumepHo 75°C),
BblAepkmBanu ¢ obpaTtHbIM XONOAUNBHUKOM U nepemMelumsany B TeyeHne 10 yacos; 3atem
CUCTEMY OXnaxkaanu 4O KOMHaTHou TemnepaTypbl (15-20°C), BO Bpemsa oOxnawaeHusa B
0CafoK BbiNagana Teepgas dasa; 3atem k cucteme no kannsam gobasnsanu sogy (1500 mn,
15 06bemoB), cucTeMy nepemMelnsanu B TedyeHne 1 yaca npu komHatHoun Temneparype (10-
15°C), 3atem oxnaxgann o 5-10°C n nepemelumBanu B TEYEHME 2 4acoB, NMOCMe 3TOro
cuctemy dunbTpoBanu, U GUNbLTPOBArbHbIA OCaA0K MPOMbIBaNU BOAHLIM PacTBOPOM

ataHona (1:1,5, 06/06, 200 mn), prnbTpPoBanbHbIM 0CaA0K CyLUMM NOA Bakyymom npu 50°C
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B TedyeHue 16 yacos; nonyyanun okono 130 r TBepaoro BewecrTsa KpacHOBaTO-KOPUYHEBOIO

uBeTa ¢ 4uncToton cornacHo BOXKX pasHon 94,2% un Bbixogom 85,5%.
HaHHble MS-ESI n "H AMP cootseTcTByIOT Mpumepy 1.
Mpumep 8. MNMonyyeHne coeauHeHns popmynsi Il

B Ttpexropnyto konby obvemom 5000 mn pgobasnsanu ataHon (2000 mn, 10 o6vemos),
coegunHeHnune copmynel IV (200 r, 1,0 3kB.), coeamnHenne dopmynbel V (179,7 r, 1,01 3kB.) 1
ONMNSA (286,4 1, 2,2 3KkB.), N MOMYYEHHYIO CUCTEMY NEpemMeLuMBanu, 3ateMm Cuctemy
Harpesanu B atmocdepe asorta go 70-80°C (BHYTpeHHAs Temneparypa npumepHo 65-70°C),
BblAepkmBanu ¢ obpaTtHbIM XONOAUIMBbHUKOM U NepemMelumBani B TeyeHne 16 4yacos; 3atem
CUCTEMY OXNaxaanu A0 KOMHaTHou TemnepaTtypbl (15-20°C), BO Bpems OXnaxieHus B
0CafoK BbiNagana Teepaas dasa; 3arem k cucrteme no kannsam godasnsanu sogy (3000 mn,
15 06bEeMOB), cuCTEMY nepemeLumBany B Te4eHne 1 yaca npm komHatHou Temneparype (10-
15°C), 3atem oxnaxganu Ao 5-10°C n nepemewmBanu B Te4eHMe 2 4acoB, NOCMNe 3TOro
cuctemy dunbTpoBanu, U GUNbTPOBArNbHbIA OCaAO0K MNPOMbIBAnNU BOAHLIM PacTBOPOM
ataHona (1:1,5, 06/06, 400 mn), pnnbTpoBanbHbIA 0CaA0K CyLUMM NOA Bakyymom npu 50°C
B TeyeHune 16 yacos; nony4vanu okono 251 r TBepforo BELEeCTBa KpacHOBaTO-KOPUYHEBOrO

uBeta ¢ ynctoton cornacHo BAXKX pasHom 93,4% un Bbixogom 78,1%.
HaHHble MS-ESI n "H AMP cootseTtcTytoT Mpumepy 1.
Mpumep 9. MNMonyyeHne coeanHeHns popmynsi Il

B Tpexropnyto konby obbvemom 20000 mn pgobasnannm atanon (5000 mn, 10 o6vemos),
coeanHernune cdopmynel IV (500 r, 1,0 3kB.), coeguHeHne copmynel V (450 r, 1,01 3kB.) 1
OUN3A (723, 2,2 3kB.), 1 NONYYEHHYIO CUCTEMY NEPEMELLIMBANIN; 3aTEM CUCTEMY Harpesanu
B armocdepe asota Ao 80-90°C (BHyTpeHHsisi TemnepaTtypa npumepHo 70-80°C),
BblAepkmBanu ¢ obpaTtHbIM XONOAUMBHUKOM U NepemMeluMBani B TeyeHne 16 4yacos; 3atem
CUCTEMY OXnaxkaanun 4O KOMHaTHou TemnepaTypbl (25-30°C), BO Bpemsa OxnawaeHus B
0CafoK BbiNagana Teepgas dasa; 3atem k cucteme no kannsam gobasnsanu sogy (7500 mn,
15 06bemMoB), cuCTEMy NepemMeLlInBany B Te4eHne 1 yaca npu KOMHaTHoOW Temneparype (25-
30°C), sarem oxnaxaanu go 10-15°C n nepemelumBanu B TeYeHME 2 4acoB, NOcne 3Toro
cuctemy dunbTpoBanu, U GUNbTPOBAnbHbIA OCaA0K MPOMbIBANU BOAHLIM PacTBOPOM
ataHona (1:1,5, 06/06, 1000 mn), dUnbTPOBanbHLIM OCAA0K CYLUUNM NOL Bakyymom npu 50-
55°C B TeueHue 24 yacos; nony4yanu okono 623 r npoaykTa ¢ yMctoton cornacHo BOXKX

paBHon 93,7%, ocTaTouHbiM 3TaHonom nopsaka 0,5%, copgepxaHmem npoaykta 93,1% wu
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BbIXO4OM MO COAEPKAHUIO PaBHbIM 76,2%.
HaHHble MS-ESI n "H AMP cootseTcTytOT Mpumepy 1.
Mpumep 10. MNMony4veHne coeanHeHna popmynsi Il

B Tpexropnyto konby obvemom 500 mn pgobasnsnm staHon (100 mn, 10 ob6vemos),
coeguHeHnune copmynel IV (10,0 r, 1,0 3kB.), coegnHeHne copmynbl V (9,0 r, 1,01 3kB.) 1
OUMN3A (14,3, 2,2 3KkB.), M MOMYYEHHYIO CUCTEMY NEPEMELLMBANM, 3aTEM CUCTEMY Harpesanu
B armocdepe asota po 70-80°C, sbigepxuBanum ¢ ob6parHbIM XONOAUMBHUKOM U
nepemewmsann B TeyeHne 16 4acos, 3aTeM CUCTEMy oOxnaxaanu JO KOMHaTHOW
TemnepaTypbl (20-30°C), BO Bpems oxnaXaeHUa B 0Ca0K Bbinagana teepaasa dasa; sarem
K cucteme no kannam gobasnanu sogy (150 mn, 15 ob6bemoB), cuctemy nepemeLmsani B
TeyeHne 2 yacos npu komHatHou Temneparype (20-30°C), 3atem oxnaxganu go 5-10°C un
nepemelumBann B TeyeHne 2 4yacoB, MNOcCrne 3TOro Ccuctemy unbTpoBanu, Wu
hunbTpOBanbHbIA OCaA0K NPOMbIBaNM BOAHbIM pacTBopom aTtaHona (1:1,5, 06/06, 25 mn),
dunbTpoBarnbHbIN OC3A0K CYLUMNN B CYLUMIBHOM LUKady noa BakyyMOM Mpu Temneparype
50-55°C B TeueHune 16 yacos; nony4anu okorno 13,7 r npogykTa ¢ YucToTon cornacHo BOXKX

paBHon 93,7% u BbIxogoM 90%.
HaHHble MS-ESI n "H AMP cootseTcTytoT Mpumepy 1.
Mpumep 11. NMony4veHne coeanHeHna popmynsi Il

B peaktop R0462 pobasnanu atadon (17 kr, 10 o6bemoB), coegnHeHne dopmynbl 1V (2,2 kr,
1,0 3kB.), coeauHeHune dopmynbl V (1,98 kr, 1,01 akB.) n AUMNSA (3,19 kr, 2,2 3kB.) U
MOMyYEHHYIO CUCTEMY NEepeMeLlMBany; 3aTem CUCTEMY HarpeBanu B atmocdepe asoTta 4o
75-80°C (BHYTpeHHss Temnepatypa okono 70-80°C), nepemewmsanu B TedeHne 16 yacos,
nocrie 4Yero cucTemy oxnaxganum Ao KomHaTtHou Temnepartypbl (15-25°C), npn oxnaxxgeHuu
BblNagan TBepabInN 0CagokK; 3aTeM B CUCTEMY Mo kannsim gobaensnu sogy (33 kr, 15 o6bemos),
CUCTEMY NEPEMELLNBANN B TEYEHNE 2 YacoB Npu KOMHaTHoM Temneparype (10-15°C), 3atem
oxnaxgann go 5-10°C u nepemewuvBanu B TedeHMe 4 4acoB; MOCME 3TOMO CUCTEMY
dunbTpoBann, 0caaok, NOMyYeHHbIN Ha PUNbLTPE, NPOMbIBANU BOAHBLIM PacTBOPOM 3TaHona
(sTaHon/Boga = 1:2, 06/06, 6,2 kr), 3aTem PUNbTPOBArbHbLIA 0CaA0K CYLUUIA NOL BaKyyMOM
< 0,08 MrlMa npu Temneparype B BoagsHoW pybawuke nopsaaka 45-55°C B TeueHne 16 yacos;
BbINo nonyyeHo 2,64 kr TBEPAOro BeLUECTBa KOPUYHEBOro LBeTa € unctotom no BOXKX
pasHon 94,0%, cogep)kaHuem OCHOBHOro sewlectsa 93,4% 1 BbIXOAOM MO COAEPKAHMIO
paBHbIM 79,04%.
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NaHHble MS-ESI 1 "H AMP cootseTcTaytoT MNprmepy 1.

MonyyeHue coeanHeHun dopmynbl i

Mpumep 12. MNMony4veHne coeguHeHna popmynei ||

B peakTop BbICOKOro gasneHus ua Hepxxasetowen ctanm oovemom 100 mn nocnegoBaTenbHO
fobasnanu coegmHenne doopmynel Il (5,0 1), TP (50 mn, 10 o6bemoB) 1 nannagun Ha yrne
(0,75, 10% Pd/C ¢ 50% BnaxHOCTbIO); cuctemy npogysanu 5 pas a3otom, a 3atem 5 pas
BOAOPOAOM; AaBneHne B cncteme nosbiwanu 4o 0,50 MlNa sogopoaom, cuctemy Harpesanm
40 25-35°C u noagaepxumBanun Temneparypy npyv NOCTOSSHHOM NepemMeLLMBaHNM CUCTEMbI B
TeyeHne 24 4acoB, peakUMOHHbIA pacTBop uUNbTPoBanNM C MOMOLLLID ANAaTOMUTA,
unbTpoBanbHbIA 0cagok npombiBany TIP (20 mn), unbTpaT KOHUEHTPMPOBAnNM Aocyxa U
nonyvanu 4,2 r TBEpAOro BeLecTBa KOPUYHEBOro Lseta ¢ unctotorn no BOXKX 94,9% wu

BbIxoaom 93,3%.
MS-ESI: [M+1]*: 273,1

'H SIMP (400 My, CDCls): 7,988 (s, 1H), 7,688 (d, 1H), 6,805 (d, 1H), 4,190 - 4,338 (m, 3H),
3,584 - 3,648 (m, 1H), 3,147 - 3,206 (t, 1H), 2,594 - 2,651 (d, 2H), 2,318 - 2,364 (m, 1H), 1,917
- 1,974 (m, 1H), 1,633 - 1,738 (m, 1H), 1,456 - 1,525 (m, 1H).

Mpumep 13. MNony4veHne coegnHeHna popmynei |l

B peaktop BbLICOKOrO AaBneHUs K3 Hepxasewwen cranu obbemom 5000 wmn
nocnegosatencHo pobasnsanu coeguHeHne copmynol Il (120,0 1), TP (2400 mn, 20
o6bemoB) u nannagun Ha yrne (18 r, 10% Pd/C ¢ 50% BnaxHOCTbIO); cucTtemy npoaysanu 5
pas asoTom, a 3atem 5 pas BOAOPOAOM; AaBneHne B cucteme nosbiwanu go 0,50 Mla
BOAOPOAOM, cucTemy HarpeBanu go 25-35°C wn nogaepxuvsanun Temneparypy npwu

NMOCTOSSHHOM NEepemMeLLMBaHUM CUCTEeMbl B Te4yeHue 24 4acoB, pPeaKkLMOHHbIA pacTBOp
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PUNbLTPOBaNKU C NOMOLLbLIO guatomuTa, PunbTpoBanbHbIN 0cagok npombisanu TIP (600 mn)
(BO NpakTMYEeCKM NOMHOrO UCYE3HOBEHUS PNYOPECLEHTHOro curHana Ha nnactuHkax TCX),
dunbTpaT KOHUEHTpUpoBanu, B pesynetare vero nonyvanu 130 r TBepaoro MacnsHUCToro

BeLyecTBa YepHoro Lseta ¢ unctoton no BEXKX 91,7% un Bbixogom 120,26%.
HaHHble MS-ESI n "H AMP cootseTcTByIOT [Mpumepy 12.
Mpumep 14. MNMony4veHne coeanHeHna popmynel |l

B peakTop BbICOKOro AaBneHus N3 HepxasetLen ctanm obbemom 5 n nocnegosatenbHO
aobasnanu coeguHeHrune opmynel |1 (100,0 r), TFPD (2000 mn, 20 06bemoB) 1 nannagum Ha
yrne (15,0 r, 10% Pd/C c 50% BnaxHOCTbI0); cuctemy npoaysanu 5 pas a3otom, a 3atem 5
pas BogopoAoM; AasneHne B cucteme nosbiwanu 4o 0,5-1,0 MlNa Bogopogom, Temnepartypy
BogsiHoM pybaiwkn yctaHosunu Ha 30°C m cuctemy nepemewumsany, nojepXusas
yKkasaHHyo Temneparypy, B TeueHne 16 yacos, 3aTemM peakuNoHHbIN pacteBop ounbTpoBanu
C MPUMEHEHMEM AmaTtomuTa, (PUNbTPOBanbHbIN 0Cagok npombiBann TP (1000 mn), B
pesynbtate 4ero Obino nonyvyeHo 3877 r pactBopa coeauHeHus dopmynbl || B TIO.
Mocnepytowas obpabotka 1: ykasaHHblh Bblwe dunbTpat (1820 r, npumepHo 40 r
coefuHeHuna popmyrbl I, paccuntaHHbix, ncxoas ns 100% BbIxoaa) KOHUEHTpUpoBanu 40 2-
3 obbemoB (80-120 mn) Ha POTOPHOM UcCnapuTene, 3aTem B CUCTEME MPOU3BENM 3aMEHY
pacTteoputens Ha ataHon (150 mn x 2) ao 2-3 o6bémos (80-120 mn), B pesynbTarte 4Yero 6bino
nonyveHo 78 r pacrteopa coeauHeHus dopmynbl || B aTaHone ¢ coaepxaHuem 47,25% wu

BbIXOAOM MO cogepxaHnto 92,14%.

Mocnepytowasa obpaboTka 2: ykasaHHbIM Bbiwe unbTtpart (450 r, cogepxawmn npumepHo 10
r coeauHeHmsa gopmynbl Il n3 pacyera 100%-Horo Bbixoga) KOHLEHTPUPOBaNu A0CyXa Ha
pPOTOPHOM uUcnaputene, B pesynbTare 4ero nonydunm 10,5 r TBEpAoro BellecTBa

KOPUYHEBATO-KPACHOrO LBeTa.

Mocnepytowasa obpaboTka 3: ykasaHHbIn Bbiwe ounbTtpat (450 r, npumepHo 10 r coegmnHeHns
dopmynbl |l n3 pacdeta 100%-Horo Bbixoga) nomewjanu B konby M KOHUEHTpuUpoBanum
npumepHo a0 30-40 mn (3-4 obbema) Ha POTOPHOM UCMAPUTENE, OCTATOK KOHLEHTparta
noasepranu saameHe pacrtesopuTtens Ha ataHon (50 mn x 2), goBoasi o6bem NpUMepHo go 30-
40 mn (3-4 obvema), B pesynbTare Yero nonyyYannm YEpHbIn MAaCNSAHUCTLIM OCTaTOK

KOHLIEHTpaTa, KOTOpbIA HENOCPELCTBEHHO HANPaBNANU Ha CNEeAYIOLLYIO CTaauio peakuum.

NaHHble MS-ESI 1 'H AMP cootseTctaytoT MNpumepy 12.

32



Mpumep 15. MNMony4veHne coeanHeHna popmynel Il

B Ttpexropnyto konby obvemom 500 mn nocnegosatencHo gobasnsnm TP (240 mn, 20
o6bemoB), coeauHerHne cdopmynel Il (12,0 r) n nannagun Ha yrne (1,8 r, 5% Pd/C ¢ 50%
BNaXKHOCTLIO BOAOW); CMCTEeMy npoayBanm 5 pas a3otom, a 3atem 5 pas BOAOpPOLOM,
nepemeLlumBann B TeyeHne 48 yacoBs npu KOMHaTHou Temnepatype (25-30°C) n gasneHun
Bogopoaa nopsaaka 0,1 Mlla;, peakynoHHbIn pacTBop unbTpoBanu, OUILTPOBAaNbHbIN
ocagok npombisanu TIP (60 mn), o6beagnHEHHbIN hunbTpaT KOHUeHTpuposanu 40 20-30 mn
Ha POTOPHOM UCnapuTene, 3atem NPOU3BENN 3aMeHy pacTBopuTensa Ha ataHon (60 mn x 2),
aosoas ob6vem 40 20-30 mn, B pesynbTaTe 4yero Obinio nony4YeHo 24 r coegnHeHns oopmynbi

[l B 3TAHONe, pacTBOp UCMONb30BaNuN HEMOCPEACTBEHHO Ha CNeayloLen CTagnm peakuun.
HaHHble MS-ESI n "H AMP cootseTcTBytOT [Mpumepy 12.
Mpumep 16. NonyveHne coeaguHenus opmyneil |l

B tpexropnyto konby ob6vemom 5000 mn nocnegosatensHo gobasnanu TIP (1500 mn, 15
obbemoB), coeauHeHune dopmynsbl Il (100 r) n nannagun Ha yrne (15 r, 5% Pd/C ¢ 50%
BMaXHOCTbIO BOAOWN); cuctemy npogysanm 5 pas asotom, a 3atem 5 pa3 BO4OPOAOM,
nepemeLwumBann B TedeHme 48 yacoB npu koMHaTHou Temnepatype (20-25°C) n gasneHum
Bogopoaa nopsaka 0,1 MINa; peakumoHHbIM pacTBop unbTpoBann, U unbTPOBanbHbIN
ocagok npombianm TI® (200 mn), 06beaNHEHHbIN PUNbTPAT KOHUEHTpuposanu 4o 200-300
M1 Ha POTOPHOM uchnapuTene, B pesynbTate 4vero Obino nonyyeHo 185,6 r coegunHeHus
dopmynbl Il B TT® ¢ uncrtotonm cornacHo B3SXKX pasHon 94,2%, cogepxaHmem 43,2% wu

BbIXOAOM Mo cogepxaHnto 94,0%.
NaHHble MS-ESI 1 'H AMP cootseTcTtaytoT MNpumepy 12.
Mpumep 17. MNMony4veHne coeanHeHna opmynei |l

B Tpexropnyto konby o6vemom 20000 mn nocnegosartensHo gobasnsanu TId (12400 mn, 20
o6bemoB), coegunHeHne copmynel Il (620 r) n nannagun Ha yrne (93 r, 5% Pd/C ¢ 50%
BNaXXHOCTLIO BOAOW); CMCTEMy npoayBanm 5 pas asotom, a 3atem 5 pas BOLOpPOLOM,
nepemeLlumsann B TeyeHne 48 yacos npu komHaTtHou Temnepatype (30-35°C) n gasneHum
Bogopoaa nopsaka 0,1 Mlla; peakuynoHHbIn pacTBop UNbTPOBaNM C MNPUMEHEHUEM
anatommta (200 r), counbTpoBanbHbIA 0ocagok npomeisany TI® (1200 mn), o6beaMHEHHBIN
dhunbTpaT KoHUeHTpuposanu 40 1200-1800 mn Ha pOTOPHOM UCnapuTene, B pesynbtare Yero

6b1no nony4veHo 1664 r coeamHennsa gopmynsl Il B TTP ¢ unctoton cornacHo BOXKX pasHon
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93,8%, copepxaHmnem 34,57% 1 BbIXo4,0M Mo cogepxaHunto 110,6%.
HaHHble MS-ESI n "H AMP cootseTcTBytOT Mpumepy 12.
Mpumep 18. MNMony4veHne coeanHeHna popmynel |

B peaktop Bbicokoro gaeneHms obvemom 250 mn gobasnsanm TIP (140 mn, 70 o6vemos),
coeauHeHune dopmynbl I (2,0 r) n nannagun Ha yrne (0,3 r, 5% Pd/C ¢ 50% BRnaHOCTbLIO);
peakTop BbICOKOro AaBMEHUSA 3aKPbINv U MAOTHO 3aTAHYNU ranky; cuctemy npogynu 3 pasa
a3oTomM, a 3arem 3 pasa BOAOPOAOM; 3aTEeM B PeakTop BbICOKOrO AaBIIEHUA HarHeTanu
Bogoposa A0 aasneHust npumepHo 0,50 £ 0,05 MIla, BNyCKHOM BEHTUIb MNEepeKpbIBany;
3anyckanu meLuarky Co CKopocTbio BpalleHms 500 o6/MuH; gaBneHne BogoOpOAa B peakTope
BbICOKOro AasneHus nogaepxusany Ha yposHe 0,5 + 0,05 MIlMa npu temnepatype 25-35 °C,
nepeMeLLInBaHe B peakTope BbICOKOro AaBMEHUS U peakuyuio B cUcTemMe nojaepxuvsany B
TeyeHne 96 4YacoB; 3aTeM pPeakUNOHHbIN pacTBOp PUNbTPOBaNM C NPUMEHEHNEM AnaToMmUTa
(10 1), dounbTpoBanbHbI O0Cagok npombiBann TP (60 mn); o6bEAUHEHHbIN unbTpaT
KOHLIEHTPUPOBanu Ha poTOPHOM UcnapuTene Jocyxa, B pesdynbrare yero nonydanu 1,8 r
NnonyTBEpPAOro MacnsHUCTOro BeELecTBa C YMCTOTOM cornacHo BOXKX 91,2% u BbIXoa0M
99,9%.

HaHHble MS-ESI n "H AMP cootseTcTytoT Mpumepy 12.
Mpumep 19. MNMony4veHne coeanHeHna popmynei |l

B peakTtop Bbicokoro gaeneHna obvemom 500 n pgobasnsanm TIP (167 kr, 70 o6bemoB),
coeavnHeHune dopmynbl I (2,64 kr) n nannagui Ha yrne (0,4 kr, 5% Pd/C ¢ 50% BnaHOCTbIO);
cucTemy npoaysanu 5 pas asotom, a 3atem 5 pas BOAOPOAOM; 3aTEM B PeaKTOp BbICOKOro
JaBNEeHUs HarHeTanu Bog0poa A0 AasneHus npumepHo 0,50 + 0,05 MlMa, BnyCKHOW BEHTUMb
nepekpbiBany; 3anyckanu mellanky; AaBfeHne BOAOPOAa B PeaKToOpe BbICOKOro AaBneHus
nogaepxwvsanu Ha yposHe 0,5 £ 0,05 MIMa npu Temneparype 25-35°C, nepemelumsaHne B
peakTope BbICOKOro AasfieHUs N peakuuio B CUCTeMe nogaepxusanm B teveHme 120 vacos;
peaKkLUMOHHbIA pacTBOp NOABEpPrany NPeccoBaHnio Ha PUNbTpe, PUNbTPOBANbHbLIN 0CaA0K
npombiBanu TIP (13 kr); 06 beaMHEHHBIVM PUNBTPAT NEPETOHSANN MPU MOHWKEHHOM AABNEHUN
(o 2-3 obbemoB), B pesynbTate 4ero nonyyanu 11 kr coegmHeHust popmynel |l B TTD ¢
uncToTon cornacHo BOXKX pasHon 90,7%, copepxannem 18,5% 1 BbIXOAOM MO COAEPKAHULD
91,9%.

NaHHble MS-ESI 1 'H AMP cootseTctaytoT MNpumepy 12.
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Mpumep 20. MNMony4veHne coeanHeHna opmynel |l

B peakTop BbICOKOro gaBneHust U3 Hepxkasetwen ctanm obvemom 100 mn gobasunm TIo
(60 mn, 12 o6bemos), coegnHeHue dopmynel Il (5,0 r) u nannagun Ha yrne (0,75, 5% Pd/C
¢ 50% BNaxKHOCTLIO); CUCTEMY NpoayBanu 5 pas asoTom, a 3atem 5 pas BogopoaOoM; 3aTeM B
peakTop BbICOKOro AaBfi€HUA HarHeTanu Boopoa A0 AasneHusa npumepHo 0,5 - 1,0 MMa,
TemnepaTypy pybaiukun ycraHasnueanu Ha 30°C, n cuctemy nepemelumsany, Noaaepxvsas
JaHHYIO Temneparypy, B TeyeHue 42 4acoB; Mocrie 3aBepLUEeHUa peakuun peakuMOHHbIN
pacTtsop punbTpoBanu ¢ NPUMEHEHNEM NATOMUTA, (PUNbTPOBanbHbIM OCaAA40K NPOMbIBANU
Tr® (100 mn); npn atom nonydanun 197,8 r coeanHenuna cdopmynel || B TID; pacTtBop
KOHLUEHTpUpoBanun Ha poTopHOM ucnapurene go 2-3 obvemos (10-15 mn); 3atem B cucrteme
NPON3BOANIIM 3aMEHY pacTBopUTens Ha 3TaHon (25 mn x 2), soBoaa 40 2-3 o6bemos (10-15
MM); NOny4YeHHoe coeamHeHne opmynel || B aTaHONe HenocpeaCcTBEHHO NCMNOMNb30Bany Ha

criefytoLlen cTagmum peakyum.
NaHHble MS-ESI 1 'H AMP cooteeTcTtaytoT MNprmepy 12.

MNony4yeHue coeanHeHus copmynoil |
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Mpumep 21. NMony4veHne coeanHeHna popmynei |

B tpexropnyto konby ob6vemom 250 mn (Ne1) gobasnsnm TI® (60 mn, 12 o6vemos), (R)-
naktamung (6,6 r, 4,0 akB.) n Et:O-BFs (13,9 1, 4,0 3kB.), CUCTEMY MEpeMeELLany; 3aTtem
mMartepuanel B Tpexropnon konbe Ne1 nepemewumsany B aTmocdepe asoTta U ocTasnsann 4ns
NoCneayoWwero NpUMEHeHns; B Apyrylo Tpexropnyto konby (Ne 2) obvemom 250 mn
aobasnanu coegunHeHne chopmynel Il (5,0, 1,0 aks.) n ataHon (80 mn, 16 06bEMOB); cCUCTEMY
Harpesanu ao 70 £ 5°C B aTmocdepe a3ora; 3atem marepuanbl U3 Tpexroprion kondbl N1
no kannsm gobasunu B Tpexropnyto kondy Ne2 ¢ nomousto wnpuya B TeveHmne 10-20 MUHYT;

4NA NpoBEeAEHMA peakyumn cuctemy Harpesanu go 85 + 5°C (BHyTpeHHsa TemnepaTypa bbina
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B AnanasoHe 72-75°C) B aTmocdepe asoTta B Te4YeHMe 2 4acoB; 3aTeM CUCTEMY OXnaxzanm
4O KOMHAaTHOW Temnepatypbl, PEeakuMOHHYIK XMAKOCTb KOHLUEHTPUPOBanuM Ha pPOTOPHOM
ucnaputene A0 NpakTU4eCcKu MOMHOrO 3aBEPLUEHUSI OTFOHKU >KUAKOW pakymu; K
OCTaTO4YHOW KOHLIEHTPUPOBAHHOW xuakocTn gobasnanu pactsop 1M HCI (80 mn), npy aTom
pH pactsopa coctaBun npumepHo 1 (onpeaensnm ¢ NOMOLLBIO MHAVKATOPHOM Bymaru); 3atem
cucTemy vetbipexabl akcTparvposanu XM (50 mn x 4); pH BogHon dasbl gosogunm 4o 7-8
HacbIWLEHHbIM pacTBopoM OukapboHaTta HaTpusa; CUCTEMY NepemMeLumBany npyv KOMHaTHOW
TemnepaTtype B TedeHme 0,5 vaca, s3arem unbTpoBany, GUNLTPOBAaNbHbLIA 0CafokK
npombisanu sogou (60 mn) n 3A (10 mn), COOTBETCTBEHHO; 3aTeM (PUNbTPOBarnbHbIA 0CaaoK
cywwunu B Bakyyme npu 50°C B TeueHue 16 yacos; B pesynbtare nonydvanu 4,3 r TBEPAOro
Bewlectsa OnefHo-xentoro userta ¢ uucrtoton 95,0%; ykasaHHOe TBepaoOe BELLECTBO
pacteopsnu B metaHone (30 mn); gobasnanu 4,1 r MarHUTHOro cenaparopa MeTannmyeckmx
BKMIOYEHUW Ha OCHOBE kpeMHUA 1 1,0 r akTUBUMPOBAHHOrO yrns, cuctemy Harpesanu o 50 °C
W nepemeluMBann B TeyeHwe 1 vaca, 3arem oxnaxganu, unbTpoBanu, MNpPOMbIBaNn
mMeTaHonom (30 mn); NoNy4YeHHbIN PUNbTPAT KOHLUEHTPMPOBANN Ha POTOPHOM UCnapuTene 40
NPaKkTUYECKN MOMHOMO 3aBEPLUEHUS OTFOHKWU XXMAKOW bpakuum, n k octatky aobasnsnu
metanon (10 mn) n MTBO (25 mn); cuctemy Harpesanu go 50 °C 1 nepemelunBani B Te4eHme
0,5 yaca 1 ocTaBnanu OCTbITb, 3aTemM cuctemy oxnaxaanu ao 10 £ 5 °C n nepemewunsanu B
TeveHme 0,5 yaca, nocne 4yero punbTPoOBann; 0Cag oK, NOMyYeHHbIN Ha hUNbTPE, NPOMbIBANU
MTBO3 (25 mn); 3aTem bmnbTpoBanbHbIA 0CaA40K CyLUMNK nog Bakyymom npu 50 °C B TeueHune
16 yacoB, B pesynbTarte yero nonyvanu 3,2 r TBEpAOro Bewecrsa 6negHo-KenToro LseTa ¢

yucrtorton 97,9%.
MS-ESI: [M+1]*: 327,6

H AMP (400 My, CDCls): 8,988 (s, 1H), 7,922 (d, 1H), 7,175 (d, 1H), 5,200 - 5,265 (m, 1H),
4,859 - 4,942 (m, 1H), 4,350 - 4,406 (t, 1H), 4,020 - 4,108 (m, 2H), 3,067 (d, 1H), 2,619 - 2,779
(m, 3H), 2,108 - 2,269 (m, 2H), 1,790 - 1,895 (m, 3H).

Mpumep 22. NMNony4veHne coeanHeHna popmynei |

B tpexropnyto konby o6bemom 1000 mn (Ne1) gobasnanu TI® (650 mn, 12 o6vemos), (R)-
naktamung (70,6 r, 4,0 akB.) n Et:O-BF4 (150,6 r, 4,0 3kB.), CUCTEMY MepemeLlany; 3aTtem
mMartepuanel B Tpexropnon konbe Ne1 nepemewumsany B aTmocdepe asoTta U ocTasnsann 4ns
Nnocrneayrowero NpUMEHEHUN;, B APYrylo Tpexropnyto konby obbvemom 2000 mn (Ne 2)
aobasnanu coeamHenmne oopmynel | (541, 1,0 3kB.) 1 aTaHon (860 mn, 16 06bEMOB); cUCTEMY
Harpesanu go 70 £ 5°C B aTmocdepe a3ora; 3atem marepuanbl U3 Tpexroprion kondbl N1

no Kannsim meaneHHo aobasnsanu B Tpexropnyo konby Ne2 ¢ noMoLLbHo Wwnpuya B TeYEHne 1
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yaca; 4nsa npoBeAeHUNA peakuynm cuctemy Harpesanu o 85 + 5°C (BHyTpeHHsa Temneparypa
6bina B AmanasoHe 72-75°C) B atmocdepe asoTta B TeYeHWe 2 4acoB;, 3aTeM CUCTEMY
oxnaxgann A0 KOMHAarHOW TemnepaTtypbl; PeaKUMOHHYIO XWAKOCTb KOHLEHTpMpOBanun Ha
POTOPHOM UcCnaputene A0 NMPakTUYECKN NMOMHOMo 3aBepLUEHNS OTIOHKM XXUAKOW dpakuum; K
OCTaTO4YHOW KOHLEHTPUPOBaHHOM xuakoctun gobasnanu pactsop 1M HCI (450 mn), npu aTom
pH pactsopa coctasun npumepHo 1 (onpeaensinm ¢ NOMOLLBbI MHAVKATOPHOW Bymaru); 3atem
cucTemy deThbipexabl akcTparvmposanu XM (270 mn x 4); pH BogHoOW thasbl 4OBOAUNN 40 7-
8 HacbIWeHHbIM pacTBopomM BukapboHaTa HaTpus;, CUCTEMY NepemMeLumMBani Npu KOMHaTHOW
TemnepaTtype B TedeHme 0,5 vaca, s3arem unbTpoBany, GUNLTPOBAaNbHbLIA 0CafokK
npombiBanu sogon (540 mn), k oTdunbTpoBaHHOMY ocaaky gobasnsnm MTBE (270 mn),
CUCTEMY MepemMeLlLmBann npu KOMHATtHOMW Temnepatype B TedveHue 0,5 vaca, 3aTem
unbTpoBany, GubTpoBanbHbIM 0Cagok npombiBann MTBE (108 wmn); 3artem
dunbTpOBanbHbIN 0Caaok cywmnu B Bakyyme npu 50°C B TeyeHne 16 yacos; B pesynbrare
nonyyanu 49,2 r TBepAoro BELeCTBa CBETIO-KENTOro LUBeTa C YACTOTON cornacHo BOXKX
paBHou 94,2%; ykazaHHOe TBEPAOE BELLECTBO pacTsopsny B metaHone (380 mn); gobasnsanm
MarHUTHbI cenapaTop METannMYeCcKnx BKIMIOYEHUA Ha OCHOBE KpeMHus (44 1) wu
aKkTMBMpOBaHHbIN yronb (5,4 r), cuctemy Harpesanu go 50°C n nepemelwumsanu B TeyeHue 1
yaca, 3atem oxnaxaanu, unbTpoBanu, NpombiBann mMeTtaHonom (430 mn); NONyYeHHbIN
UnbTPaT KOHLEHTPMPOBANM Ha POTOPHOM mucnaputene o odvema npumepHo 80-110 mn
(1,5-2 obbvema), n k ocratky gobasnann MTES (540 mn); cuctemy Harpesanu o 50°C wn
nepemeLwumBanu B TedeHme 1 vaca, 3atem oxnaxganu go 10 £ 5°C n nepemewumsanm B
Tevenme 0,5 yaca, nocne 4yero punbTPOBann; 0Caa oK, NOMYYEHHbIN Ha PUNbTPE, NPOMbIBANU
MTBS (270 mn); B pesynbTarte nonyvanu 42,4 r oTpunbTPOBAHHOIO Ocagka C YMCTOTOM
cornacHo BOXX pasHon 96,9%, 3atem punbTpoBanbHbI 0Ca40K CYLUMN NOL BaKyyMOM Mpu
50°C B TeueHue 16 yacos, B pesynbTare yero nonyyanu 41,0 r TBEpA0ro BeLecTsa CBETNO-

XKENTOro LpeTa ¢ YNCTOTOW cornacHo BOXKX pasHom 96,7% 1 Bbixogom 63,3%.

Ouuctka coegmnHeHus oopmynbi |:

CoegunHeHmne doopmynel | (41 1) pacTBOpANU B METAHONME; K pacTBopy A06asnanv cunukarenb
(50 1), cuctemy KOHUEHTPUPOBann AOCyXa N OCTaBNAnu Anga nocneayrowero NpUMeHeHus; B
XpomaTorpaunyeckyto KONMOHKY 3arpyxanu cunukarens (200 r), KOMOHKY YRANOTHANWN C
MOMOLLbIO BO3AYLUHOrO Hacoca; 3aTeM B Xpomarorpaduyeckytdo KOMOHKY Aaobasnanmu
coeavHeHue opmynbl |, CMeEwaHHoe C cunukarernem, KOMOHKY YMMOTHAMU C NMOMOLLbIO
BO34YLUHOMO Hacoca; Nocrie 3Toro XpomaTtorpadPUYeckyro KOMOHKY 3MIoUpoBany 3MI0EeHTOM
(Vmeon:Voem = 1:100 - 1:30); otbupanm  kBanMdUMUMPOBaHHbIE  KOMMOHEHTHI,

KOHLIEHTpUpOBanu Aocyxa, 1 NPOAYKT CyLumnnu nog sakyymom npu 50°C B TeyeHne 16 yacos;
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npu atom nonyyanu 36 r TBepAOro BeLjectsa Moyt 6enoro yseta ¢ YMCTOTOW COrnacHo
B3O>XX pasHown 98,5%.

HaHHble MS-ESI n "H AMP cootBeTcTByIOT Mpumepy 21.
Mpumep 23. Nony4veHne coeanHeHna popmynsi |

B oaHoropniyto konby ob6vemom 100 mn (Ne1) gobasnsnm TIP (60 mn, 6 obvemos), (R)-
naktamug (13,2 r, 4,0 akB.) n EtsO-BF4 (27,9 1, 4,0 3kB.), cMcTemy nepemeLunBany; 3arem
matepuanel B kornbe N21 nepemewmBann B atmocdepe asora U OCTaBnsanuM Ans
NoCneayoWwero npMMEHeHns; B Apyryo Tpexropnyto konby obvemom 250 mn (Ne2)
pobasnanu coegmHenmne oopmynel [ (10T, 1,0 3kB.) 1 ataHon (100 mn, 10 06bemoB); cuctemy
Harpesanu go 70 £ 5°C B aTmocdepe a3ora; 3atem marepuansl U3 Tpexroprion konodbl Ne1
MEANEeHHO no kannam aobasnanu B Tpexropny konby Ne2 B TeueHne 20 MUHYT, AnS
npoBeaeHuns peakuyun cuctemy Harpesanum ao 80 + 5°C (BHyTpeHHsAs TemnepaTtypa 6bina B
ananasoHe 72-75 °C) B atmocepe asota B TeyeHue 0,5 yaca; 3atem cuctemy oxnaxganu
4O KomHaTHou Temnepatypbl (20-30°C); peakuyumOHHYK >XUAKOCTb KOHLEHTpupoBanu A0
ob6bema npumepHo 50-80 mn Ha pOTOPHOM UcnapuTene npu Temnepartype B npegenax 30-
40°C; 3atem B cucremy pgobasnanu Bogy (100 mn, 10 obbemos), 3arem cucremy
KOHLEHTpUpOBanu ¢ NOMOLLbIO POTOPHOIO UCNapuTens npu Temneparype B npegenax 30-
40°C po0 NpakTU4eCckn NOMHOro 3aBEPLUEHNSI OTTOHKU XXUAKOW dopakymm; CUCTEMY OXNaxKkaanm
40 20-30 °C, nocne 4ero TemnepaTtypy CMCTEMbI KOHTponuposanu B npegenax 20-30°C, ans
aoseaeHus pH cucrembl go 2-3 mncnonb3osanu pacteop 12M HCI (5,5 r), 3atem cucremy
akcTparmpoBanu stunadetartom (50 mn x 2, 5 06bemoB x 2); opraHn4eckyto gasy oTaensnu,
a BoAHy dasy nepeHocunm B konby; TemnepaTypy CUCTEMbI KOHTPONMPOBaNM B Npegenax
20-30°C, a pH aosogunu fo 8-9 HacbiweHHbIM pacTBopoM kapboHaTta kanusa (23 r); 3atem
TemnepaTypy CUCTeMbl KOHTponuposanu B npeaenax 20-25°C, cuctemy nepemeLruvsanu B
TeyeHme 2 4acoB, 3aTem hunbTPoBanu, PUNbLTPOBanNbHbLIA 0CaA0K NPoMbIBanmy Bogoun (50 mn)
n MTBES (50 mn); 3atem pmnbTpoBanbHbIM 0CaL0K CyLUMNN Ha Bo3gyxoayske npu 50°C B
TeyeHme 24 yacos, B pesynbTarte 4Yero Obiro nonyyYeHo 18 r TBepaoro BewecTsa 3eMNUCTo-

XKEenToro yseta ¢ ymctoTon cornacHo BOXX pasHon 93,5%.
NaHHble MS-ESI 1 'H AMP cootseTcTtaytoT MNpumepy 21.
Mpumep 24. NMony4veHne coeanHeHna popmynei |

B tpexropnyto konby obvemom 250 mn (Ne1) gobasnsanu TId (120 mn, 12 ob6vemos), (R)-

naktamung (13,2 r, 4,0 ak.) n Etz:O-BF4 (27,8 1, 4,0 3kB.), CUCTEMY NEpPEMELLMBANM; 3aTEM
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matepuanel B konbe Ne1 nepemewwuvBann B aTtmocdepe asora W OCTaBnanu Ans
NOCNeAYIOWEro MNPUMEHEHNs; B Apyryo Tpexropnyto konby obvemom 500 mn (Ne2)
aobasnanu coegmHenmne oopmynel [ (10T, 1,0 3kB.) 1 ataHon (140 mn, 14 06bemMOB); cUCTEMY
Harpesanu o 40-45°C (BHYTpPeHHeN TemnepaTypbl) B aTMocepe asora; 3atem marepuvansl
n3 Tpexropnon konbel Ne1 no kannsm gobasnsanu B Tpexropnyto konby Ne2 B TeueHme 1 vacy;
A4NA NpoBeASHUS peakuyun cuctemy noggepxvsanu npu temneparype 40-45°C (BHYTpeHHAS
Temnepartypa) B atmocdepe asota B TeueHne 4,5 yaca; 3aTtem cuctemy oxnaxganu Ao
KOMHaTHOW Temnepatypbl U gobasnsanu sogy (20 mn, 2 06bema); peakUMOHHYIO XNAKOCTb
KOHLIEHTpUpOBanu Ha poOTOPHOM ucnaputene npu Temneparype B npeaenax 30-40°C po
NPakTUYECKN NOMHOrO 3aBEPLUEHNS  OTFOHKM XUAKOW Ppakyum; 3atemM CUCTEMY oxnaxaanu
40 20-30 °C, nocne yero Temneparypy cuctembl KoHTponuposanu B npeaenax 20-30 °C, ana
goseaeHusa pH cucrtembl o 2-3 ucnonssosanu pactsop 12M HCI (3 mn), 3atem cucremy
3KkCcTparmposanu stunadetarom (50 mn x 2, 5 06bemoB x 2); opraHn4eckyo gasy oTaensnu,
a BogHyto dasy nepeHocunm B konby; TemnepaTypy CUCTEMbI KOHTPONMPOBaNM B Npegenax
20-30°C, a pH gosogunnm ao 8-9 ¢ nomoLypto 50%-Horo pacteopa kapboHata kanus (15 mn);
3aTeMm Temnepatypy CuCTeMbl KOHTponupoBanu B npegenax 20-25 °C, cucremy
nepemelumBann B TeYeHMe 2 4acoB, 3atem unbTpoBanu, UNbTPOBANbHbLIA OCafoK
npombiBanu Bogon (50 mn) u ayetoHom (50 mn); CbIpOM NPOAYKT TPUTypupoBann wu
nepemewwmsann ¢ sogon (50 mn) npu 20-25 °C B TeueHme 1 vaca, 3aTem CUCTEMY
dunbTpoBanu, U MUNbLTPOBAanNbHbLIA 0CaA0K NpombiBanu Bogon (50 mn) u auetoHom (50 mn),
hunbTpOBanbHbLIN OCaAOK Cywunu Ha Bo3ayxoayeke npu 50 °C B TeyeHne 24 4yacos, B
pesynbTate 4ero 6bino nonydeHo 17,8 r TBEpAOro BellecTBa LBETA Xaku C YMCTOTOM

cornacHo BOXXX pasHown 95,3%.
NaHHble MS-ESI 1 'H AMP cootseTctaytoT MNpumepy 21.
Mpumep 25. NMony4veHne coeanHeHna popmynei |

B tpexropnyto konby ob6vemom 250 mn (Ne1) gobasnsnm TI® (60 mn, 12 o6vemos), (R)-
naktamung (6,6 r, 4,0 ak.) u EtzO-BF4 (13,9 1, 4,0 3kB.), CMCTEMY NepemMeLLnBany; 3aTtem
matepuanel B konbe Ne1 nepemewmBann B atmocdepe asora U OCTaBnsanuM Ans
NOCMeayoWero nNpPUMEHEHNs; B Apyryo Tpexropnytlo konby obvemom 250 mn (Ne2)
aobasnanu coegmHeHue copmynebl Il (51, 1,0 3kB.) n ataHon (70 mn, 14 o6bemoB); cuctemy
Harpesanu o 40-45°C (BHYTpPeHHeN TemnepaTypbl) B atMmocepe asora; 3atem marepuansl
n3 Tpexropnon konbbl N21 no kannam gobasnsnu B Tpexropnyto konby Ne2 B teueHue 20
MUHYT, ANS NPOBEAEHMS peakuumn cuctemy nogaepxusanv npu Temneparype 40-45°C

(BHYTpPEHHAA Temnepartypa) B aTtmocdepe asoTa B TeyeHuMe 3 4acoB, 3arem CUCTemy
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oxnaxjganu O KOMHaTHOW TemnepaTypbl U uUnbTpoBanu, QuUNbTpPoBarnbHbIN 0CaA0K
npombiBanu TP (10 mn), a k ounbTpaty gobasnsnm sogy (10 mn, 2 obvema); 3aTem
unbTpaT KOHUEHTPUPOBaNu Ha pOTopHOM ncnaputene ao obvema 10-20 mn (2-4 ob6bvema),
KOHLUEHTPUPOBAaHHLIA OCTATOK NOABEPrany 3aMeHe pacTBopuTens Ha atunauetar (25 mn x 2)
N kOHUeHTpupoBanu o obvema 10-20 mn (2-4 ob6bema), K KOHUEHTPMPOBAHHOMY OCTaTKy
pobasnanm sogy (50 mn, 10 o6beMHbIX 4acTeun), BHYTPEHHIOK TemnepaTypy CUCTEMbI
KOoHTponuposanu B npeaenax 20-25°C, ans goseaeHus pH cucrtemel 4o 1-2 ucnonb3osanu
pactesop 12M HCI (4,1 r), 3aTtem B cuctemy gobasnanu aktmsupoBaHHbIW yronb (0,5 1) n
CUCTEMY NepeMeLLIMBani B TEYEHUE 2 4acos, 3aTeMm punbTpoBanu, punbTpoBanbHbIA 0Caa 0K
npombiBanu sogon (10 mn) n pactsopom 1M HCI (10 mn); obbeauHeHHbIN unbTpaTt
3KCTparmpoBanu atunagetatom (25 mn x 2), opraHudeckyro asy ygananu, 3aTtem
BHYTPEHHIOIO TEMMNEpaTypy CUCTEMbI KOHTponMposanu B npegenax 20-25°C, a pH agosogunu
40 9-10 ¢ nomMoLLbO HacbIWEHHOro pacTteopa kapboHaTa kanus (15 r); 3atem BHYTPEHHIOW
TemnepaTypy CUCTEMbI KOHTponuposanu B npegenax 15-20°C, cucrtemy nepemelumsanu B
TeyeHne 1 vyaca u punbTpoBann, UNbLTPOBanbHbLIM 0Caa0K NpombiBanu sBogon (10 mn),
3artem ero Tputypuposanu B BOAHO-aleToHoBoM pacteope (50 mn, V/V=1:1) B TeueHue 1
Yyaca, cuctemy punbTpoBanu, N punbTPOBarbHbIN OCAA0K NPOMbIBANN BOAHO-aLETOHOBbIM
pactsopom (10 mn, V/V=1:1); dunbTpoBanbHbIN 0CaA0K CyLuMnn Ha Bo3gyxoayske npu 50°C
B TeYeHne 24 yacos, B pesynbTaTte Yyero Obino nonyyeHo 5,0 r TBepaoro Belwlecrsa 6negHo-

CEeporo UBeTa ¢ Ynctotom cornacHo BOXKX pasHon 95,6% u Bbixogom 83,5%;

Ouuctka coegmnHeHus oopmynbi |:

B konby pgobaensnn 5,0 r nony4yeHHOro TBepAoro sewjectsa U metaHon (40 mn), cmMechb
nepemeLwumsanv B TeveHne 10 MMHYT Npyu KOMHaTHOW TeMnepartype, matepumarnbl B OCHOBHOM
pacTBOPUNMCb W MNOMNYYMSICA NPO3payHbli  pacTBop; 3areM K cucrteme Aaobasnanm
aktmsupoBaHHbi yronb (0,5 r) u cunukarens (4,0 r); cuctemy Harpesanu o 50-55°C, u
TemnepaTypy NOAAEPXKMBANU Npu nNepemMellMBaHMM CUCTEMbl B TEYEHWE 2 4acoB, 3aTem
cuctemy unbTpOBanM C npuMeHeHnem cunukarens (5 r), dunbTpoBanbHbIA 0CaLOK
npombisanu metaHonom (50 mn); punbTpaT KOHUEHTPUPOBann Ha POTOPHOM UCcnapuTene 4o
obbema 5-10 mMn; K KOHUEHTpupoBaHHOMY octaTtky gobasnsanu MTBS (50 mn); cucrtemy
Harpesann ¢ o6paTHbIM XOMNOAWUNBHUKOM M BblAepuBann ¢ obpaTHbIM XONOAMIbHUKOM B
TeyeHne 1 vaca; 3atem cuctemy oxnaxaanu go 5-10°C, temnepatypy nogaepxmsany Ha
3TOM YpPOBHE, U CUCTEMY MNepemelLMBanu B TeyeHne 1 yaca, nocne 4ero unbTpoBanu,
dunbTpoBanbHbI  0Cadok npombiBann MTBD; dunbTpoBanbHbIM 0OCaAOK CylMnM B
CywwurnbHOM Lwkady nog sakyymom npu 50°C B TedeHme 16 vacos; B pesynbTare Obino

nonyyeHo 3,0 r TBepaoro BewjecTsa no4ty 6enoro useta ¢ Bbixogom 60% n uncroton 97,9%;
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dunbTpaT KOHLUEHTPUPOBANU Jocyxa v nonyyanu 1,4 r TBepAOro BeLecTBa XenToro LseTa.
HaHHble MS-ESI n "H AMP cootseTcTByIOT Mpumepy 21.
Mpumep 26. NMNony4veHne coeanHeHna popmynsi |

B tpexropnyto konby ob6vemom 250 mn (Ne1) gobasnsnm TIP (55 mn, 12 o6vemos), (R)-
naktamung (5,9 r, 4,0 ak.) n EtzO-BF4 (12,6 1, 4,0 3kB.), CMCTEMY nepemMeLLnBany; 3aTtem
maTtepuanel B konbe Ne1 nepemewwuvBann B aTtmocdepe asora W OCTaBnanu Ans
NocCneayrowero npMMEHeHns; B Apyryo Tpexropnyto konby obvemom 250 mn (Ne2)
pobasnann coeguHenune dopmynel Il (4,5 r, yto cooteBetctBoBano 5,0 r coeauHeHus
dopmynbl Il B Mpumepe 20 us pacyeta 100%-Horo Bbixoga) v atanon (70 mn, 15,5 o6bemos);
CUCTEMY Harpesanu ¢ obpaTHbIM XONOAUMNBHUKOM A0 Hadvana gedriermayuu B atmocdepe
asoTa; 3aTem marepuansl n3 Tpexroprion konbbl Ne1 no kannam go6aBnsanu B TPEXTOPIyHO
konBy Ne2 3a oAuH ceaHC; AN NPOBEAEHUSA peakyum CUCTEMY Harpesanu 40 Temneparypsbl
85 1 5 °C (BHYTpeHHsasa Temnepartypa 74-76°C) B aTmocdepe asoTa B TedeHue 1 yaca; 3atem
cucTemMy oxnaxganu A0 KOMHaTHOW Temnepatypbl U unbTpoBanu, punbTPOBanbHbIN
ocagok npombiBanu TI® (10 mn), a k puneTpaty gobasnsanu sogy (10 mn, 2 obvema); 3atem
hunbTpaT KOHLUEHTPUPOBANKM Ha POTOPHOM ucnaputene o obvema 10-20 mn (2-4 obbema),
KOHLEHTPUPOBaHHbIA OCTATOK NOABEpPrany 3aMmeHe pacTBopuTens Ha atunaueTar (25 mn x 2)
N KoHUeHTpupoBanu o obvema 10-20 mn (2-4 ob6bema), K KOHLEHTPMPOBAHHOMY OCTaTKy
pobasnanm sogy (50 mn, 10 ob6bemMHbIX 4YacTen), BHYTPEHHIOK TemnepaTtypy CUCTEMbI
KOHTponupoanu B npeaenax 20-25°C, ans goseaeHus pH cucrtemel 4o 1-2 ucnonb3osanu
pacteop 12M HCI (3,6 r), 3atem B cuctemy gobasnsanu aktmsmpoBaHHbIN yronb (0,5 1) n
CUCTEMY NepemMelmMBanin npu KOMHATHOW TemnepaTtype B TedYeHne 2 4acoB, 3aTem
dunbTpoBann, PuUnNbTPOBanbHbIN 0Ccaaok npombeianu sogon (10 mn) n pactsopom 1M HCI
(10 mn); obbeanHEHHbIN duNbTpPaT aKCTparmposanu JsTvnadetatom (25 mn x  2),
OpraHnyeckyto asy OTAENANM, 3aTeM BHYTPEHHIO TeMNepaTypy CUCTEMbI KOHTPONMPOBanu
B npeaenax 20-25°C, a pH gosoannn ao 9-10 HacbIWEHHbIM pacTBOpoM kapboHaTa kanus
(15 r); 3aTem BHYTPEHHIOK TemnepaTypy CUCTEeMbl KOHTponuposanu B npegenax 15-20°C,
cucTemMy nepemewmsann B TedeHme 1 yaca u unbTpoBany, UbTPOBarnbHbIA 0CaLO0K
npombiBanu sogon (10 mn), 3aTem ero TpUTypupoBanu B BOAHO-aLETOHOBOM pacTteope (50
mn, V/V=1:1) B TeueHme 1 vaca, cuctemy unbTpoBanu, U UILTPOBANbHBIA 0CaLOK
nNpoMbIBanNu BOAHO-aueToHoBbIM pacteopom (10 mn, V/V=1:1); domnbTpoBanbHbIN 0Cah0kK
cywwmnun Ha Bosgyxoayske npu 50°C B TeueHne 16 yacos, B pesyrnbTaTe Yero 6b110 NonyyYeHo

4,9 r TBepgoro sewjecrasa 6negHo-ceporo UseTa ¢ YucTtoTon cornacHo BOXX pasHon 94,5%;

Ouuctka coegmHeHusa oopmynei |:
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B konby nomewlanu nonydyeHHoe TBepaoe Bewectso (4,9 1) n gobasnanu atanon (100 mn),
CMeCb NnepemeLLMBann npu KOMHaTHOW Temneparype B TedeHne 10 MuHyT, marepuansl B
OCHOBHOM PacTBOPSANUCH, U NONyYancsa Nnpo3padHbi pacTBop; 3atem K cucteme gobasnanu
cunukarenb (5,0 r, 1X), cucTemMy KOHUEHTPUPOBANM Ha POTOPHOM ucCnapuTene A0cyxa,
OCTaBNANM ANA NOCNeAYLero NPUMEHEHNS; Cbipoe coeanHeHne opmyrbl |, cmellaHHoe ¢
cunukarenem, nponyckanu 4Yepes KornoHky ¢ cunukarenem (40 r, 8X), KONOHKY anonposanu
CMeLlaHHbIM pacTtBopom atunaudetarta u ataHona (Vea:Vewon = 100:1 - 30:1); KOMMOHEHTbI
nposepann ¢ nomowbid TCX, M KOMMOHEHTbI, cogepXxawme npoaykT, cobupanu wu
KOHLEHTpUpoBanu gocyxa; B pesynbtare nonyyanu 0,5 r npogykra 6enoro yseta ¢ YACTOTON
95,0% n 2,9 r npoaykta GnegHo-XenTtoro useta ¢ uucroton 98,7%; sarem B Konby,
cogepxawyto 2,9 r npogykta gobasnanm atunaugetat (30 mn) 1 ataHon (3 mn); cuctemy
Harpesanu ¢ obpaTHbIM XONOAUNbHUKOM A0 KUNEHUA U OCTaBNANM KUNETb B TeveHue 1 vyaca;
3aTem cuctemy oxnaxganu ao 5-10°C, n, nogaepxusaa Temneparypy Ha 3TOM YPOBHE,
nepemewmBann B TedeHMe 1 vaca, 3atem unbTpoBanu, GUNLTPOBANbHbLIN 0OCaA0K
npombiBanu atunauyetaTom (5 mn); nnbTPOBanbHbIA 0CAL0K CYLUMNA B CYLUMINBHOM LuKady
nog sakyymom rnpu 50°C B TeyeHune 16 yacos; B pesynbTtaTe nonyyanu 2,3 r 6negHo-xentoro
unn noutn-6enoro TBEPAOro BewjecTBa C 4ucToTom cornacHo BOXXX pasHon 99,6%.
Mpumecen ¢ cogepxkaHnem > 0,1% He obHapyxeHo. CymmapHbIv Bbixog Ha Ctaausax 2 u 3

coctaBun 42,7%.
HanHble MS-ESI n 'H AMP cootseTcTytoT Mpumepy 21.
Mpumep 27 MNony4veHne coeanHeHna popmynbi |

B tpexropnyto konby obvemom 250 mn (Ne1) gobasnsanu TId (120 mn, 12 obbvemos), (R)-
naktamung (13,2 r, 4,0 akB.) n EtsO-BF4 (27,8 1, 4,0 3kB.), CMCTEMY NEpPEMELLMBANM; 3aTEM
matepuanel B konbe Ne1 nepemewmBann B atmocdepe asora U OCTaBnsanuM Ans
Nnocrneayrowero nNpPUMEHeHNs; B Apyryo Tpexropnyto konby obvemom 500 mn (Ne2)
gobasnanu ataHon (140 mn, 14 0o6bemMOB) M KOHLUEHTPUPOBAHHLIM OCTATOK (CoAepKaLyun
npumepHo 10 r coeguHeHne dopmynel 1), nonyyeHHbln B pesynbTate [locnegytowien
obpaboTtkm 3 B MNMpumepe 14; cuctemy Harpesanu go Temneparypbl 45 £ 2°C B atmocdepe
asoTa; 3aTtem martepuanbl n3 Tpexropnon konbel Ne1 no kannsm go6aBnsnu B TPEXTOPNYIO
konby Ne2 3a oaWH ceaHC;, AN NPOBEAEHUA peakyum CUCTEMY MOAAEPKMBANU Npwu
TemnepaType 45 1 5°C (BHYTpeHHAs Temneparypa 45°C) B atmocdepe asota B TedeHue 6
4yacoB; 3areM CUCTEMY OXnaxjann AO KOMHAaTHOM TemnepaTtypbl W dunbTpoBanu,
unbTpoBanbHbIA 0cagok npombisann TIP (20 mn), k dunbTpaty gobasnanu sogy (20 mn,

2 obbvema); 3aTtem dunbTPaT KOHUEHTPUPOBAaN Ha POTOPHOM ncnaputene go obvema 20-40
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Mn (2-4 obbema), KOHUEHTPUPOBAHHBIA OCTATOK MOABEpPrany 3amMeHe pacTBOpPUTENS Ha
atunagetar (50 mn x 2) U KoHUeHTpupoBanun o obvema 20-40 mn (2-4 obvema), K
KOHUEHTpupoBaHHOMY octaTky gobasnsanuv sogy (90 mn, 10 06beMHbIX YacTeWn), BHYTPEHHIOK
TemnepaTypy CUCTEMbI KOHTponMposanu B npeaenax 20-25°C, ana goseaeHuna pH cucremeol
4o 1-2 wucnonesosann pactsop 12M HCI (8,0 r), 3atem B cucremy pobasnanu
akTuBmpoBaHHbIv yronb (1,0 1) n cnctemy nepemelumsany nNpu KOMHaTHOW Temneparype B
TeyeHme 2 4acos, 3aTeM hunbTPoBaNK, PUNbLTPOBArbHbIA 0CaA0K NPoMbiBanm Bogomn (20 mn)
n pactsopom 1M HCI (20 mn); o6befnHeHHbIN unbTpaT akcTparnposanu atunaverarom (50
MN X 2), OpraHunyeckyro asy OTAensann, 3areM BHYTPEHHIOK TemnepaTtypy CUCTEMbI
kKoHTponuposanu B npegenax 20-25°C, a pH gosoaunu ao 9-10 HacbIWEeHHbIM PacTBOPOM
kapboHata kanus (28 r); 3aTemM BHYTPEHHIO TEMMepaTypy CUCTEMbl KOHTPONMUpoBanu B
npeaenax 15-20°C, cucremy nepemewmsanuM B TeyeHne 1 vaca u dunbTpoBanu,
PUnbTpOBanbHbIA 0CaA0K NpoMbiBanu Bogoun (20 M), 3aTem ero TpuTypuposann B BO4HO-
auyetoHosom pacteope (100 mn, V/V=1:1) B TeueHue 1 vaca, cucrtemy dunbTpoBanu, m
hunbTpOBanbHbLIN OCaA0K MPOMbIBANM BOAHO-aUETOHOBbIM pactBopom (10 mn, V/V=1:1);
dunbTpoBanbeHbIN O0CaJOK CyLMnu Ha Bo3gyxoayske npu 50°C B TeueHnve 16 yacos, B
pesynbtate 4ero 6bino nonydeHo 15,0 r TBepaoro Bewecrtsa GnegHO-cCeporo LUBeTa C

yuctoton 92,4%.

Ouuctka coegmnHeHus oopmynbi |:

Mony4yeHHble TBepaoe Bewectso (10 r) nomewanu B kondy n godasnanu atadon (100 mn);
cuctemy Harpenm go 50-60°C n nepemewmsanu npu 50-60°C B TeueHme 30 MUHYT,
mMaTtepuarnbl B OCHOBHOM PacTBOPWUINCE M pacTBOP CTan Mpo3padvHbiM; 3aTeM K CUCTEME
pobasunu cunukarenos (20,0 r, 2X), CUCTEMY KOHLEHTPUPOBANM C MOMOLLBI POTOPHOro
ncnaputens Aocyxa, U OCTaBnsanu AN NOCMNEAYILEro NPUMEHEHUS; CbIpOe COeAMHEHUNE
cdopmynebl |, cMellaHHoe ¢ cunukarenem, nponyckann Yepes KOnoHky ¢ cunukarenem (100 r,
10X), KOMOHKY a3niouMpoBany 3TUNaueTatoM A0 MPaKTUYECKOro MCYE3HOBEHUSI ObIBLUMX
(npumepHO 1,5 n anioeHTa), 3aTtem 3MnpoBan CMELLaHHbIM pacTBOPOM aTunauertara u
ataHona (Vea:Veon = 100:1 - 30:1, cHavana 0,5 n Vea:Vewon = 100:1, 3atem 1,5 n Vea:Veion =
30:1); kOMNOHeHTbl nposepsann metogom TCX, n cobupann KOMMNOHEHTbI, cogepxailyme
NPOAYKT; cCOBpaHHbIE KOMMOHEHTbI KOHLEHTPMPOBANuN POTOPHbLIM UcnapeHnem o obvema 50
Mn (5 06BbEMHbIX YacTen), Nocne Yero NPOU3BOAMNMN 3aMEHY PacTBOPUTENS Ha aTunayetar
(50 mn x 2), poBoaa fo obvema 50 mn (5 06beMHbIX YacTen); 3aTeM CUCTEMY OXNaxkganu 40
5-10°C n nepemelunBanu B Te4eHUe 2 4yacos, nogaepxusas remnepatypy npu 5-10°C, nocne
yero hmnbTpoBanu, hunbTPOBanNbHbIA 0CaL0K NPOMbIBANKY 3TunadetTaTom (5 Mn); MaTo4Hyo

KMAKOCTb KOHLIEHTpUpOBanu aocyxa, B pesynbTate 4Yero nonydanu 0,6 r© npogykTa;

43



hunbTPOBaNbHbIN 0CaA0K CYLLUUIM B CYLUMINBHOM LIKady nog sakyymom rnpu 50°C B TeueHme
16 yvacoB; B pesynbTare 6b1o nony4yeHo 4,6 r TBEpAOro BeLwlecTsa novtu-6enoro yseta ¢

unctorton 98,1%. CymmapHbin Bbixog Ha Ctagusx 2 n 3 coctasun 57,6%.
HaHHble MS-ESI n "H AMP cootseTcTByIOT Mpumepy 21.
Mpumep 28. NMNony4veHne coeanHeHna popmynsi |

B tpexropnyto konby o6bemom 1000 mn (Ne1) gobasnsnun TI® (660 mn, 12 o6vemos), (R)-
naktamug (72 r, 4,0 akB.) n Ets0O-BF4 (153,51, 4,0 3kB.), cuctemy nepemeLumsanu; 3arem
matepuanel B konbe N21 nepemewmBann B atmocdepe asota W OCTaBnsanuM Ans
NocneayroLwero NpUMEHEHNS; B OTAENbHYIO konby nomeLyanu coeguHenmne gopmynbl |1 8 TP,
nonydeHHoe B lNpumepe 16 (127,3 r, 55 r coeanHeHna dopmynebl Il cornacHo pacyeTtam), B
cUCTEME MPOU3BOAUNU 3aMeHy pacTBoputensa Ha ataHon (280 mn x 2) go 120-180 mn;
KOHLIEHTPUPOBAaHHbIA OCTaTOK NEPEHOCUNI B APYryto Tpexropnyto konby o6bemom 2000 mn
(Ne2) n pobasnsanu B Hee ataHon (770 mn, 14 06bEMHbIX YacTeln); CUCTEMY Harpesanu Ao
Temnepatypbl 45-50 °C (BHYTpPEHHSs Temneparypa); 3atem marepuanbl U3 TPexropriouv
konbbl Ne1 no kannsm pobasnanu B Tpexropnyto konby Ne2 B TeuyeHume 1 vaca; ans
NpOBEAEHNS peakunm cuctemy nogaepxvsany npu temnepatype 45-50°C (B OCHOBHOM
npumepHo 45°C) B aTmocdepe a3ota B TeYEHME 3 4acoB; 3aTeM CUCTEMY oXnaxzanu Ao
KOMHaTHOW TemnepaTtypbl 1 dunbTpoBanu, GunbTPOBanbHbIM 0Cagok npombeisanm TId (60
mn), k ouneTtpaty gobasnanu sogy (110 mn, 2 o6vema); 3atem hunbLTPaT KOHLEHTPMPOBANU
Ha POTOpPHOM ucnaputene o obvema 110-220 mn (2-4 o6bema), KOHLEHTPUPOBAHHbLIN
OCTaToK NoABeprann 3aameHe pactsoputens Ha atunauetart (280 mn x 2) 1 KOHLEHTpupoBanm
4o obvema 110-220 mn (2-4 o6bema), K KOHLEHTPUPOBAHHOMY ocTaTky gobasnanu sogy (550
Mn, 10 oBbemMHbIX YacTen), BHYTPEHHIOK TEMMepaTtypy CUCTEMbl KOHTPONMPOBanM B
npeaenax 20-25°C, ana gosegeHns pH cuctemel 4o 1-2 ncnonssosanu pacteop 12M HCI (35
r), 3aTem B cuctemy gobaensnm akTMBUpPOBaHHbIW yronb (5,5 1) 1 cuctemy nepemeLrumsanm
NPy KOMHaTHOW TemnepaTtype B TeYeHMe 2 4acos, 3atem punbTpoBanu, punbTpoBanbHbIN
ocagok npombisanu Bogon (110 mn) u pactsopom 1M HCI (110 mn); o6beanHEHHbIN
dunbTpaT 3KCTparnposanu atunaudetarom (280 mn x 2), opraHnyeckyro asy oTaenanmu,
3aTemM BHYTPEHHIOI Temnepartypy CuUcTemMbl KOHTponuposanu B npegenax 20-25°C, a pH
gosogunn o 9-10 50%-Hbim pactBopom kapboHarta kanus (180 r); 3aTemM BHYTPEHHIO
TemnepaTypy CUCTeMbl KOHTponuposanu B npeaenax 15-20°C, cuctemy nepemelruvsanu B
TeyeHme 2 4acoB U punbTpoBann, pUnbTPOBanbHbIN 0CaA0K NpomMbiBany sogon (110 mn),
3aTtem (PuUnbTPOBanbHbIA 0Caf0K TPUTYPUPOBaNM B BOAHO-aLETOHOBOM pacteope (550 mn,

V/=1:1) B TeudyeHMe 2 4acoB, CUCTEMY UNLTPOBaNM, U UNLTPOBANbHLIA 0OCafoK
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NPOMbIBaNu BOAHO-aUeToHOBbIM pacteopom (110 mn, V/V=1:1); domnbTpoBanbHbIN 0Cam0kK
cywwunun Ha Bosgyxoayske npu 50°C B TeueHne 16 yacos, B pesyrnbTaTe Yero 6b110 NonyyYeHo
80 r TBepaoro sewjectsa bnegHo-ceporo UseTa ¢ Ynctoton cornacHo BOXKX pasHon 96,4%,

cogepxaHnem 50,32% 1 BbIXo4OM No cogepxaHuto 61,1%.

Ouuctka coegmHeHusa oopmynei |:

B konby nomewlanu nony4yeHHoe TtBepaoe BewjectBo (80 r), cunukarenb (160 r, 2X) u
fobasnanu ataHon (800 mn); cuctemy Harpesanu go 50-60°C n nepemewumsanu npu 50-60°C
B TeyeHune 30 MUHYT, 3aTeM CUCTEMY KOHLIEHTPUPOBAanM Ha POTOPHOM UcnapuTene gocyxa u
OCTaBNANM ANA NOCNeAyLero NPUMEHEHUS; Cbipoe coeanHeHne opmyrnbl |, cmellaHHoe ¢
cunukarenem, nponyckanun Yepes konoHky ¢ cunukarenem (800 r, 10X), KONMOHKY anonposanu
aTvnayeTaTom A0 TeX Nop, Noka NPakTUYECKU He ncyesnu ObiBLUME NPUMECH, 3aTEM KOMOHKY
3NIOMPOBanM CMeLLaHHbIM pactBopoMm dtunauetara u staHona (Vea:Vewon = 100:1 - 30:1);
KOMNOHEHTbI npoBepsnn metogom TCX, n otbupann KOMMNOHEHTbI, nokasaswme npu TCX
npakTuyeckoe OTCYTCTBME MpUMeEcen; OTODOpaHHblE KOMMOHEHTbI KOHLEHTPUpOBaNM Ha
poTopHOM ucnaputene o ~200 M, KOHUEHTPUPOBAHHbLIA OCTaTOK ABaXAbl MojBepranmu
3aMeHeH pacTBopuTens Ha MeTaHon (C goseaeHuem obbema go ~200 wmn); 3atem
KOHLIEHTPUPOBaHHbIA OCTaTOK ABaXKAbl nojBepranu 3ameHe pacteoputens Ha MTBS (c
aoseaeHnem obvema 40 ~200 mn); K KOHLUEHTpMpPOBaHHOMY ocTaTky gobasnsnn MTBES (~300
MM); cUCTeMy Harpesanu ¢ obpaTHbIM XONOAWUNbHMKOM W OCTaBNSANM CUCTEMY KUMETbL B
TeyeHne 1 yaca; 3atem cuctemy oxnaxganu 5o 5-10°C, nepemeLrumsanu npu Temneparype B
npegenax 5-10°C B TeyeHne 2 vacos, unbTpoBanu, M QUNbTPOBArNbHbIA 0OCaAO0K
npombiBanu MTBEO (30 mn); punbTpoBanbHbIA OCAA0K CYLUMNN B CYLUMIBHOM LuKady noa
Bakyymom npu 50°C B TeueHue 16 yacos; B pesynbrare Obino nonydeHo 39 r TBEpPAOro
BeLjecTBa 6r1eaHO-XKeNTOoro Lyseta ¢ Ynctotom cornacHo BGXXKX pasHomn 99,7% un oTcyTCTBUEM

npumecen ¢ cogepxkanuem >0,1%.

HanHble MS-ESI n "H AMP cootseTcTytOT Mpumepy 21.

Mpumep 29. NMony4veHne coeanHeHna popmynei |

B peaktop o6vemom 100 n (Ne1) gobasnsann TI® (11 kr, 12 o6bvemos), (R)-naktamug (1,64
kr, 5,0 akB.) n Et:0-BF4 (3,50 «r, 5,0 3kB.), cucTemMy nepemeLunBany; 3atem marepuvansi B
peaktope Ne1 nepemewwmBanu B atmocdepe as3oTa, U OCTaBnsnM Ans MOCMEeAYIOLEro
NPUMEHEHNS;, B OTAENbHY konby nomewann coeamHeHne cdopmynbl Il B TIO (5,4 «r),
nonydeHHoe B lNpumepe 19, B cucTemMe ABaxAbl NPOU3BOAMNN 3aMEHY PacTBOPUTENSA Ha

ataHon (4,2 kr x 2), 3atem B cuctemy gobasnanu atanon (11,2 kr, 14 o6beMHbIX YacTen), n
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cucTemy nepeHocunm B gpyron peaktop ob6vemom 100 n (Ne2); cuctemy HarpeBann B
aTmocdepe asoTa Ao Temneparypbl 45-50°C (BHYTPEHHAS Temneparypa); 3atem matepuansl
n3 peaktopa N21 no kannsm gobasnanu B peaktop Ne2 B TeueHue 1 yaca; ansi NpoOBEAEHMS
peakumm cuctemy nogaepxusanu npu temneparype 45-50°C B atmocepe asoTa B TeUEeHUue
3 yacos; 3atem B oTAENbHYIO kOnNby obvemom 5 n 3arpyxann TP (1,0 kr, 12 o6vemos), (R)-
naktamung (0,16 kr, 0,50 skB.) n Et;:0-BFs (0,35 «kr, 0,50 3kB.) m nepemewmBann Ao
pacTBOPEHUS; NOryYeHHbIW pacTBOp No kannam jobdasnanu B peaktop N2, peakuyuio Benu
ewe 2 vyaca C nogaepaHmem TOW Xe Temnepartypbl; 3arem CUCTEMYy Ooxnaxaanu [o
KOMHaTHOW TemnepaTypbl 1 hunbTpoBanu, ounbTpoBanbHbii ocagok npombisanu TP (1,0
Kr), k punbeTparty gobaesnsanu sogy (2 kr, 2 obvema); 3atem bunbTpaT KOHLEHTPMPOBANKU Ha
pOTOpPHOM wucnaputene o obvema 3 n (2-4 ob6bema), KOHLEHTPUPOBAHHbLIN OCTaTOK
noasepranu sameHe pactsoputens Ha aTunaudetar (4 kr x 2) ¢ gosegeHnem 40 obbvema 3 n
(2-4 obwvema), Kk kOHUeHTpupoBaHHoMy ocTaTky gobasnsnm sogy (10 kr, 10 ob6bEeMHbIX
4yacTen), BHYTPEHHIO TemMnepaTypy CUCTEMbI KOHTponuposanu B npegenax 20-25°C, ans
aosegeHms pH cuctembl Ao 1-2 ucnonb3osanu pactsop 12M HCI, 3atem B cucremy
fobasnanu aktueMpoBaHHbIM yronb (0,1 kr), n cUCTEMY nepemeLumBan npyv KOMHaTHOW
TemnepaType B TeveHue 2 4acoB, 3arteMm unbTpoBann, ¢UNbLTPOBANbHbLIA 0CaA0K
npombiBann Bogon (2 kr) u pactsopom 1M HCI (2 «kr); ob6beanHeHHbIn unbTpaTt
akcTparmposanu atunadetatom (3,90 kr x 2), opraHMyeckyio dasy oTaensnu, 3aTem
BHYTPEHHIOIO TEMNepaTypy CUCTEMbI KOHTponMposanu B npeaenax 20-25 °C, a pH gosogunum
80 9-10 50%-HbIM pacTBOpoM kapOboHaTa Kanus; 3aTemM BHYTPEHHIOK TEMNEPaTYpPy CUCTEMbI
KOoHTponuposanu B npegenax 15-20 °C, cuctemy nepemelumBann B TE€YEHWE 2 4acoB U
unbTpoBanu, GUNbTPOBAaNbHbLIN 0CaAA0K NPOMbIBaNM BOAOW (2 Kr), 3aTeM OUnbTPOBarnbHbIA
0CagoK TpPUTYypUpoOBanu B BOAHO-aleToHoBOM pacteope (8,9 kr, V/V=1:1) npn 25-30°C B
TeyeHmne 2 4acos, 3aTem cuctemy oxnaxganu o 5-10°C, Tputypuposanu B Te4YEHME 2 HacoB
n 3arem dunbTpoBany, UNbTPOBaNbHbLIN 0OCaA0K MNPOMbIBANM BOAHO-ALETOHOBLIM
pactesopom (1,86 kr, V/V=1:2); cdounbTpoBanbHbiA O0CaA0K CyLUMNM Noj Bakyymom npu 50-
55 °C, B pesynbTate 4ero 6bino nonyyeHo 1,3 Kkr TBEPAOro BeELlECTBA C COAEPKAHWEM

ocHoBHoro Bewjectea 39,9% n uncroton cornacHo BOXKX pasHon 97,1%.

Ouuctka coegmnHenus oopmynei |:

Bo Bpaiyatoytocs konby sarpyxanu ykasaHHoe TBepgoe Bewlectso (1,3 kr) n gobasnsanu
ataHon (6,50 «kr); cuctemy Harpesanu g0 45-55 °C n nepemelwumsanu B TedeHme 30 MUHYT npu
45-55 °C, npu aTomM marepuanbl B OCHOBHOM PacTBOPUIMCb M Bbin NonyyYeH npo3padHbin
pacTBop; 3aTem BO Bpawjarowytoca konby gobasunu cunukarens (2,60 kr), konby nomecTunu

Ha BoasHyto 6aHio ¢ Temnepartypon 50-60 °C, cuctemy KOHLUEHTPMPOBANN NPU MOHKEHHOM
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JaBMNEeHUN A0 MNPaKTUYECKM MOSIHOrO 3aBEPLUEHUSA OTIOHKM XMAKOW dpakuyuun, 3aTem B
CUCTeEME nMpou3BeEnM 3amMeHy pacTBoputens Ha atunadetatr (6,50 kr) n cucremy
KOHLUEHTpUpOBanu JO 3aBEepLUEeHUss OTFOHKM >XMAKOW dpakuymm W ocTaeBnanu  Ans
nocregyroLero NpPUMEHEHUS; 3aTeM roTOBUIN U NPOMbIBaNu XpoMaTtorpanyeckyro KONOHKY,
B KOMOHKY 3arpyxanun cunukarens (13,00 kr, 200 - 300 mew), nocrne 4ero KOMOHKY C
cunukarenem ynnoTHanu atunaudetatom (26,0 kr); B KOMOHKY C CUNUKarenem sarpyxanu
noArotoeneHHole obpasubl, obpasuybl pasmellann pPaBHOMEPHO; KOMOHKY 3rouposanu
atunadetatom (52,0 Kkr), nocne 4ero KOSIOHKY 3niOMpPOBanuM CMeELUaHHbIM pPacTBOPOM
aTunaueTara 1 ataHona B COOTHoWeEHUU Vea:Vewon = 100:1 (65,6 kr), cMeLluaHHbIM pacTBOPOM
aTunaueTara n ataHona B COOTHoWeHUN Vea: Veon = 80:1 (64,7 Kr), CMeLlaHHbIM pacTBOPOM
aTunaueTara 1 ataHona B COOTHoWeEHUU Vea:Vewon = 50:1 (123,1 Kr), CMeLLaHHbIM pacTBOPOM
aTunayetara u ataHona B CooTHowweHMn Vea:Vewon = 30:1 (64,8 kr); cobmpann KOMNOHEHTLI C
yuctoton 299,0% cornacHo B3OXX; komnoHeHTbl ¢ uuctotom =299,0% cornacHo B3IXKX
3akadvBanu B peakTop N KOHLEHTPUPOBaNu 40 MMHMMArbHOrO NepemeLLmBaemoro obbvema;
4,0 kr MeTaHona 3akadvMBanu B PeaKTop, KOHUEHTpUpoBanM A0 MWHMManbHOro obbema
nepemMelLnBaHus; 3arem B peaktop 3akaumsBanm 6,50 kr x 5 MTBEDS, cucremy
KOHUEHTpUpoBann A0 MWHMManbHOro nepemelumsaemoro obbema; 3atemM B peakTop
3akaumanu 6,50 kr MTBO3; cnctemy HarpeBanu ¢ obpaTHbIM XONOAMITbHUKOM U OCTaBnANM
CUCTEMY KMNeTb C 06paTHbIM XONOAUNBbHUKOM B TEYEHUE 1 Yaca; 3aTemM CUCTEMY OxXnaxaanu
40 5-10°C n nepemewmBanu B TedeHne 2 4vaco npu 5-10°C, 3atem dunbTpoBanu, u
dhunbTpoBanbHbIN 0cagok npombeiBanu MTBS (1,3 kr); B pesynbTtate Obinio nony4eHo 260 r
BMaXHOro NPoAYyKTa, UnbTPOBanbHbIN OCaA0K CYLLUUIM B BAKyYMHO-CYLLUNITbHOM LUKady npu
50-55°C B TeueHume 16 yacos; nocne BbicyumBaHus nonydanu 0,250 Kr npogykra ¢ YACTOTON
cornacHo BOXXX pasHown 100,0%.

NaHHble MS-ESI 1 'H AMP cootseTctaytoT MNpumepy 21.

Bo Bcex cnegyrowmx npumepax, ONMCbIBAKOLMX MOMyYeHne Kpuctannuyeckon copmbl 1
coeguHeHunsa popmynel |, kpuctannuyeckomn opmbl A rmapoxropmaa CoeauHeHns popmynbl
|, kpucTannuueckon popmbl B cynbdaTa coegmHenus popmynbl |, Kpuctannmn4eckon opmbi
C mapobpomnga coeauHeHus dopmynbl | 1 kpuctannuueckon copmbel D docdata

coeguHeHuss opMynbl | B KayecTBe WCXOAHOro BeLlecTBa UCMOnNb3oBanvM CoeauHeHue

dopmynel 1.

Mony4yeHue kpuctannuyeckoun cbopmbl 1 coeanHeHus cbopmynoil |

Mpumep 30
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B Tpexropnyto konby o6vemom 5000 mn gobasnsnu coeaguHeHue opmynel | (172,6 1) u
ayeToH (2705 r, ~3500 mn); cuctemy Harpesanu go 50-60°C u nepemelumsanu B Te4eHue 2
yacos npu Temneparype 50-60°C; 3atem cucremy oxnaxganm 40 KOMHaTtHOW Temneparypbl
(25-30°C); nepemewmBanu npu koMHaTHou Temneparype (25-30°C) B TeyeHne 24 4yacos;
nocrie 3Toro CUCTEMY NEPEroHANN NPU NOHMXXEHHOM AaBneHun, obbem XMAKOCTK B konbe
Npu OTrOHKE YMeHbLUMnca 4o npumepHo 0,8-0,9 n; aTy »unakocte oxnaxganun go 15-25°C,
fobaBnanm kK Hel NpuUMEpPHO 4,3 Kr OYMLLEHHOW BOAbI, CUCTEMY MNEpeMeLLMBanun npu
KOMHaTHOW Temneparype B TeYyeHue 2 yacos; nocne yero oxnaxaanu ao 5-10°C, satem
nepemeLlumBann B TeYeHMe 2 4acos, NPOBOAUNM UNLTPOBAHWE C OTCACbIBAHWEM,
hunbTPOBanbHbIN 0CaA0K NPOMbIBANY BOAOW, 3aTeM PUNbTPOBanbHbIA OCaA0K CYLUMNN Ha
Bo3gyxoayske npu 50-55°C B TeyeHne 16 4yacos; B pesynbrare Obino nornyyeHo 158,8 r
TBEPAOro Bewectsa novtn 6enoro yseta ¢ Bbixogom 92,0%. o pesynbtartam UCrbITaHW 3TO
noutn OGenoe TBepaOe BELWECTBO MpeacTaBnser cobon kpuctannuyeckyro dopmy 1
coeauHeHus copmynel |. Audpakrorpamma XRPD, tepmorpamma JCK, Tepmorpamma TIA un
rpadouk nsorepmbl ACI kpuctannuueckon opmbl 1 nokasaHel Ha dur. 1, 2A, 3 un 4,

COOTBETCTBEHHO.

Mpumep 31

CoegnHeHne dopmynbl | (100 mr) pacTtsopsnu B auetoHe (2 mn) npu Temneparype B
npeaenax 50-55°C u nony4anu npo3payHbli pacTBOpP, YKa3aHHbIN pacTBOp oXnaxaanu 4o
KOMHaTHOW TemnepaTtypbl WM NepemMelumBanu B Te4YeHue npumepHo 16 4vacos, 3aTem
fobasnanu 2 Mn BOAbl, CACTEMY NEPEMELLMBANN NPY KOMHATHOW TeMnepaType B TeYEHune 2
yacos, oxnaxganu go 10-15°C, nepemewmBann B TeyeHMe 2 4acoB, hunbTpoBanu u
cobvpanu TBepaoe BewectBo. 1o pesynbTatam MWCMbITAHWA 3TO TBEPAOE BELLECTBO
npeacraenseT cobon  kpuctannuyeckyro dopmy 1 coeauHeHus  dopmynbl L.
Oudbpaktorpamma XRPD kpuctannmnyeckon ¢OpMbl COOTBETCTBYET Audpaktorpamme,

npeacrasneHHon Ha dur. 1.

Mpumep 32

CoegnHenne cdopmynel | (200 mr) pactsopsanu B 9 mn cmecn metaHon/soga (9:1) npwu
KOMHaTHOW TemnepaType W nony4anu Mpo3payHbli pacTBop, K Hemy pobasnsnn 5 mr
3aTpaBOYHbIX KPUCTaNMoB Kpuctannmyieckon dopmbel 1 coeguHeHns popmynel |, npu 3Tom
NPOVCXOANNO OCaXKAEHWEe TBEPAOro BELLECTBA, 3aTEM CUCTEMY NEepemMeLuMBanu B TeYeHue

HOYM MNPU KOMHAaTHOW TemnepaType, pobaensnm Bogy (18 mn), nocne 4ero cuctemy
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nepemeLunBann npy KOMHaTHOW Temneparype elwe B TedeHne 4 4acos, oxnaxganum o 5-
10°C n nepemewwmBanu B TeyeHne 1 yaca, nogsepranv ounbTPOBAHUIO C OTCOCOM, CYLLUWIA
nog Bakyymom (npu npumepHo 50°C), B pesynbrare yero nonydanu 180 mr TBEpAOro
Belwectea no4vtn-6enoro useta. o pesynbTatam UCMbITaHUMA 3TO No4vtyn Genoe TBeEpaoe
BELLECTBO npeacTaBnseT cobon kpuctannuyeckyro dopmy 1 coeauHeHus dopmynbl |.
Oudbpaktorpamma XRPD kpuctannmnyeckon ¢OpMbl COOTBETCTBYET Audpakrorpamme,

npeacrasneHHon Ha dur. 1.

Mpumep 33

MpumeHsnn TOT e cnoco® kpuctannmsaumn, 4to KU B [pumepe 32. [Ons nony4veHus
Kpuctannundeckon copmbl 1 coegumHeHna  cdopmynbl | NpomMsBOAMNKN  3aMEHY
KpuctannmsaymoHHOro pacTBOpUTENS Ha cmeck aueToH/Boga (4:1). Qudpakrorpamma XRPD

Kpuctannnyeckon dopmMbl COOTBETCTBYET AUdpaKkTorpamme, npeacrasneHHon Ha dur. 1.

Kpuctannuueckas dopma 1 coeguvHenusa copmynbl | Takke MOXET ObiTb nonyyeHa

cneayroLwmm cnocobom:

CycneHanpoBaHmne 1 KpUcTanamsaums npyu KOMHaTrHoW TeMmneparype

Mpumep 34

Bpanu HaBecky npumepHo 20 Mr coeauHeHus dopmynbl | 1 nomellanu ee B CTEKMSAHHbIN
dnakoH, gobasnsanm noaxoasiulee konmyectso TIP, n onakoH NogBeprnv yrnbTPasBykoBOW
obpaboTke B Te4eHMe 5 MUHYT, B pesynbTaTe Yero nonyyanu CycrneHauto, 3atem onakoH ¢
obpasyom obopauvBann B CTaHWONb ANA 3aWWTbl €ro OT CBeTa M noMewanu Ha
nabopartopHbin potatop Labquaker, rage Bpawanu Ha 360 rpagycoB npu KOMHAaTHOW
TemnepaTtype; obpasel cycneHsum ueHTpudpyruposanu Ha 10- AeHb, TBEPAbIA OCTaTOK,
obpasoBaBLUMACA Ha gHe, cobupanu, pacTBOPUTENDb ynapuBanu 4ocyxa, B pe3ynbTare Yero
nonyvanu TBepaoe BewecTso nodtn-6enoro useta. o pesynbratam UCMbITaHWN 3TO NOYTU
6enoe TBeEpAOE BELUECTBO NpeactaBnsaeT cobon kpuctannumyeckyro cdopmy 1 coeguHeHus
dopmynbl | Ougppaktorpamma  XRPD  kpuctannuyeckon opmMbl  COOTBETCTBYET

AudpakTorpamme, npeacrasneHHon Ha dur. 1.

Mpumep 35 - NMpumep 40

MpumeHsinu TOT e cnoco® kpuctannmsauun, 4to U B [pumepe 34. [Ons nony4veHus
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Kpuctannundeckon copmbl 1 coeguHeHus opmynbl | nNpoM3BOAMNMCH  3aMEHbI
KpUCTannm3aumoHHOro pacTBOpUTENA Ha METUN-TPeT-O0yTunoBbIn 3cup, BOAY, aLETOH,

N30MNponaHon, ANXNOPMETaH 1 aTaHon. PesynbTaTbl NnpeactasneHbl B Tabnuue 6 Hike.

Tabnnya 6
KpuctannusayunoHHbIn Kpuctannuueckas coopma
Mpumep Ne
pacTBopuTenb coegnHeHusa opmynbl |

MeTun-tpeT-6yTnnosbin

35 Kpuctannuueckas coopma 1
acpnp

36 Boaa Kpuctannuyeckas coopma 1
37 AueToH Kpuctannuueckas coopma 1
38 M3onponaHon Kpucrannuyeckas coopma 1
39 OuxnopmeTtaH Kpucrannudeckasa oopma 1
40 OtaHon Kpuctannuyeckasa dpopma 1

Ondppakrorpamma XRPD kpuctannuyeckon popmbl 1 coeguHeHuns opmynbl |, nONy4YeHHOro

B [Npumepax 35-40, coorBeTcTByeT dur. 1.

CycneHgaupoBaHue 1 kpuctannusauymga npu 50°C

Mpumep 41

Bpanu HaBecky npumepHo 20 Mr coeauHeHus dopmynbl | 1 nomellanu ee B CTEKMNSAHHbIN
dnakoH, gobasnsnm nogxogsiulee konmyectso TIP, n onakoH NogBeprnu yrnbTPasBykoBOW
obpaboTke B TedeHme 5 MUHYT, B pesynbTaTe Yero nonyyanu CycrneHauto, 3atem onakoH ¢
obpasyom obopauvBann B CTaHWONb ANSA 3aWuTbl €ro OT CBEeTa M NoMewanu Ha
BCTpsIXMBaTenb-UHKYGaTop C MOCTOSHHO noaaepxusaemon Temnepatypon 50°C  ansa
TPUTYPUPOBaAHUS CycneHsun; obpasey cycneH3mu ueHTpudpyruposann Ha 10-1 geHb,
TBEPAbIN OCTATOK, 06pasoBaBLLUMIACA Ha gHE, cobMpanu, pacTBOpUTENb ynapusann 40Cyxa, B
pesynbTaTe 4ero nonyvanu TBepaoe BelecTtBo noutu-6enoro uyseta. Mo pesynbratam
UCMbITaHUN 3TO No4vTKM B6enoe TBepaoe BELLUECTBO NPEeACTaBnseT coOoM KPUCTannUyecKyro
dopmy 1 coegmHeHns dopmynel |. Oudpaktorpamma XRPD kpuctannuyeckon opmbl

COOTBETCTBYET AUppakTorpamme, npeacrasneHHon Ha dur. 1.

Mpumep 42 - NMpumep 45
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MpumeHsinu TOT e cnoco® kpuctannmsauun, 4to U B [pumepe 41. [Ons nony4veHus
Kpuctannudeckon opmbl 1 coeguHeHmss  opmynbl | NpoM3BOAMAN  3aMEHbI
KpUCTannm3aumoHHOro pacTBOPUTENS Ha METUN-TPeT-OyTunoBbIi 3dMp, BOAY, aAUETOH U

nsonponaHon. PesynbTaTbl NpeactasneHsl B Tabnuuye 7 HuxKe.

Tabnvya 7
KpuctannnsaymnoHHbIn Kpuctannuueckaa popma
Mpumep Ne
pacTBopuUTenb coegnHeHusa opmynbl |
MeTunn-tpeTt-6yTunosbIn
42 Kpuctannuueckaa popma 1
acpnp
43 Bopa Kpuctannuyeckas popma 1
44 AuyeToH Kpuctannuueckaa popma 1
45 N3onponaHon Kpucrannuueckasa gpopma 1

Ondppakrorpamma XRPD kpuctannuyeckon popmbl 1 coeguHeHuns opmynbl |, nONy4YeHHOro

B Mpumepax 42-45, cooteercTayeT dur. 1.

Mpumep 46

MpumeHsnu TOT e cnoco® kpuctannmsauun, 4to U B [lpumepe 41. Ons nony4veHus
Kpuctannudeckon dopmbl 1 coeamHeHns dopmynbl | npomsBogunack  3ameHa
KpUCTannmM3auynoHHoro pacrteoputens Ha metaHon. XRPD kpuctannuyeckon ¢opMbl
cooTBeTcTBYET OUr. 1, 4TO rOBOPUT O TOM, UYTO 3TO KpUcTannumyeckasa gopma 1 coegmHeHns
dopmynbl |. OpgHako Ha [OCK kpuctannuyeckon ¢opmMbl BUAEH AOMOMHUTENbHbLIA MUK

npumepHo npu 151°C, kak 3To nokasaHo Ha dur. 2B.

HarpeB HacbILLEHHOro pacTBopa - BbICTPOE OXNAKAEHNE U KPUCTaNNn3aumus

Mpumep 47

Bpann Hasecky npumepHo 30 Mr coeanHeHna dhopmyrel | 1 nomelyanu ee Bo unakoH, Tyaa
Xe pobaBnanu noxoasilee KONMUYEeCTBO aueToHa, dnakoH ¢ obpasyom nomewjanu Ha
MarHUTHYIO MeLLarnky, n Temneparypy BoasHon 6aHm kKoHTponuposanu B npeaenax 50 + 2°C,
CKOPOCTb BpalleHust Mellanku yctaHasnmesanm Ha 200 of/muH, obpasely HarpeBann ans
YCKOPEHUSA pacTBOPEHUS, TEMNepaTtypy Nnogaepmsany eLe B Te4eHne 15 MuHyT nocne Toro,
kak obpasey pactesopuncs. Nony4YeHHbIM NMEPECHILEHHbIN pacTBOp hunbTpoBann 4vepes

membpaHy ¢ nopamu 0,45 MKM B ropsidemM COCTOSSHUM, MOCrepoBaTenbHble PunbTPaThl
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NMepeHoCUnn B HOBbIN (PNakoH, nocne 4Yyero goriakoH cpasy e NoMeLany B MOPO3UIbHYIO
kamepy npu -20°C Ha HOYb. 3aTemM CUCTEMY C BbiNaBLUMMK B OCaJ0K TBEPAbIMU BELLECTBAMMU
UeHTpudyrmposanu, u TBepaylo dasy cobupann. PacTtBopuTenb Bbinapusanu aocyxa
€CTECTBEHHbIM MYTEM, B pe3yrbTare Yero nonyyanu TBephoe BeLecTso noytn 6enoro yseta.
Mo pesynbTaTam UCMbITAHNA 3TO TBEPAOE BELLECTBO NPeACTaBNseT COO0N KPUCTaNNMNYECKYHO
dopmy 1 coegmHeHns dopmynel |. Oudppaktorpamma XRPD kpuctannuyeckon opmbl

COOTBETCTBYET AUbpakTorpamme, npeacrasneHHon Ha dur. 1.

Mpumep 48

MpumeHsnn TOT xe cnoco® kpuctannmsaumn, 4to KU B [pumepe 47. [Ons nony4veHus
Kpuctannundeckon copmbl 1 coegumHeHna  cdopmynbl | NpomMsBOAMNKN  3aMEHY
KpuctannmsauynoHHoro pacrtesoputena Ha TI®. Ouoppakrorpamma XRPD nonyyeHHOW

Kpuctannuieckon dopmel 1 coeanHeHusa opmynel | cootseTcTByeT dur. 1.

Harpes HacbILLEHHOro pacTeBopa - MeANeHHOe OXNaXaeHne U KpucTanmsaums

Mpumep 49

Bpann Hasecky npumepHo 30 Mr coeanHeHna chopmyrbl | 1 nomelyanm ee Bo onakoH, Tyaa
xe po6aBnanu noxoasilee KONMUYeCTBO aueToHa, nakoH ¢ obpasyom nomewjanu Ha
MarHUTHYIO MeLLanky, n Temneparypy BoasHon 6aHm KoHTponuposanu B npeaenax 50 + 2°C,
CKOPOCTb BpalleHust Mellanky yctaHasnmBanm Ha 200 ob/muH, obpasely HarpeBanun ans
YCKOPEHUSA pacTBOPEHUS, TEMNepaTypy Nogaepmsanm ewe B Te4eHne 15 MuHyT nocne Toro,
kak obpasey pactsopuncs. Nony4yeHHbIM NEPECHILEHHbIN pacTBoOp uUnbTpoBann 4vepes
membpaHy ¢ nopamu 0,45 MKM B ropsidem COCTOSSHMM, MoOcrepoBaTenbHble PUNbTPAaThI
NepeHoCUnn B HOBbIN (ONaKoH, KOTOPbIM MEANEHHO OXNaXaany 40 KOMHaTHOM TemMnepaTypbl
co ckopocTbio 6°C/yac, nomewjann B XONOAWUMNBbHUK W BbIAEPKUBANN B HEM B Te4deHue
crneayoLwmx CyTok, T.e. npuMepHo 24 yaca (npu 2-8°C). 3atem cuctemy C pactTBopUTENEM U
BbiNaBLUMMN B OCajoOK TBEPAbIMM BeLleCTBamMu LeHTpudyrmposann, n TBepay dasy
cobvpanu. PacTtBoputenb ncnapsnu Jocyxa €CTECTBEHHbIM MyTeM, B pesynbTare 4ero
nonyvanu TBepAoe BelecTso noytn 6enoro useta. o pesynbratam UCMbITaHWA 3TO NOYTU
f6enoe TBEpAOE BELUECTBO NpeacTtaBnsaeT cobon kpuctannumyeckyro cdopmy 1 coeguHeHus
dopmynbl | Ougppakrorpamma  XRPD  kpuctannuyeckon opmMbl  COOTBETCTBYET

AndpakTorpamme, npeacrasneHHon Ha dur. 1.

Mpumep 50
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MpumeHsinu TOT e cnoco® kpuctannmsauun, 4to KU B [pumepe 49. [Ons nony4veHus
Kpuctannundeckon Qopmbl 1 coeamHeHns dopmynbl | npomsBogunacbk  3ameHa
KpuctannmsaymoHHOro pacteoputena Ha aguxnopmetaH. [Oudpaktorpamma XRPD

NONYYEHHOW KpUCTann4eckon oopmbl coegmHeHus popmynel | cootsetcTayeT dur. 1.

Kpuctannusaumsa aHTupacTBopuTenem

Mpumep 51 - NMpumep 62

Bpann Hasecky npumepHo 30 Mr coeanHeHna dpopmyrel | 1 nomelyanu ee BO onakoH, Tyaa
e pobaensnn onpegeneHHbin 06beM XOpOLLEro pactesopuTensi, dnakoH ¢ obpasyom
noaseprnu ynbTpassykoBon obpaboTke npyv KOMHATHOW Temnepartype Ansi PaBHOMEPHOro
auncneprmuposanus obpasya. Ecnu pactsop nonyyancs npospadHbiM, K Hemy gobasnsanu elle
TBEpPAOro ofbpasya W npojorkanu ynbTpasBykoByd oOpaboTtky ana  obnervyeHus
PacTBOPEHUS N NOMNYYEHNS NepPeChILLEHHOro pacTeopa obpasua B XOpoLleM pacTBopuTene.
PactBop cunbTpoBanu 4vepes membpaHy ¢ pasmepom nop 0,45 MKMm, MepByrd NOPLMIO
dunbTpaTta oTAENAnM, NOCNeayLWMA punbTpaT NEPEHOCUNN B HOBbIV (PrakoH, Tyaa e npu
NMOCTOSHHOM nepemelumBaHun fobasnsanu aHTupacTeoputens ¢ obbemom, B 10 pas
npesbllaloWMM 00beM XOPOLUEro pacTBOPUTENS, U MNEpPEMELUMBaHUN NOAAEPXKMBANN CO
ckopocTblo 50 06/MUH, 3aTemM CUCTEMY PacTBOPUTENEN C OCaXKAEHHOW TBepaown dasomn
LeHTpndyrmposanm u nonyyanu Teepgoe sewectso novtn 6enoro useta. o pesynbraram
UCMbITaHUN TBEpPAOE BELLECTBO noyvtn Benoro useTta, nonyydyeHHoe B [Mpumepax 46-57,
npeacraenseT cobon  kpuctannuyeckyro dopmy 1 coeauHeHus  dopmynbl L.
Oudbpaktorpamma XRPD kpuctannmnyeckon ¢OpMbl COOTBETCTBYET Audpakrorpamme,

npeacrasneHHon Ha dur. 1. [Nony4veHHble pe3ynbTaTbl NpeacTaBneHbl B Tabnuue 8 Hke.

Tabnuya 8
Kpuctannuyeckas
PactBoputenb ans kpucrannusaymm
. dopma
Mpumep Ne (xopoLumn pacTtsopuUTESb -
COeANHEHUS
aHTMpPacTBOPUTENb)
cdopmynebl |
Kpuctannuueckas
51 MeTtaHon - Boga (1:10)
dopma 1
Kpuctannuueckas
52 OtaHon - Boga (1:10)
dopma 1
53 TI® - metun-TpeT-6yTUNOBLIN 3UP Kpuctannuueckas
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(1:10) cdopma 1
54 STaHon-mMeTUn-TpeT-0yTnnoBbLIN apup Kpuctannuueckas
(1:10) dopma 1
55 MeTtaHon - meTun-TpeT-0yTunosbin 3coup | Kpuctannuyeckas
(1:10) dopma 1
56 AUETOH - MeTUN-TPeT-0yTNNOBbLIA 3chUp Kpuctannuueckas
(1:10) cdopma 1
57 M3onponaHon - MeTUn-TpeT-0yTUnoBbIN Kpucrannuueckas
acpup (1:10) dopma 1
Kpuctannuueckas
58 Tr® - puxnopmeTaH (1:10)
dopma 1
Kpucrannuueckas
59 OtaHon - guxnopmeTtaH (1:10)
dopma 1
Kpucrannuueckas
60 MetaHon - guxnopmetaH (1:10)
dopma 1
Kpuctannuueckas
61 AuUeToH - guxnopmetaH (1:10)
dopma 1
Kpuctannuueckas
62 M3onponaHon - guxnopmetaH (1:10)
dopma 1

Mony4yeHue kpuctannuyeckon ¢popmel A rmgpoxnopuaa coeamHeHnsa popmynoil |

Mpumep 63

Bpann HaBecky npumepHo 200 Mr coeguHeHuns chopmynbl | 1 nomeLlanu ee Bo onakoH, Tyaa
e pobasnanuv 4 mn ataHona, hniakoH NOABEPIN yrbTPa3sBykoBon o0paboTke u HarpeBaHuto
40 NOMNHOro pacteopeHns obpasuya, 3atem nakoH ¢ o6pa3yom nomMeLlann Ha MarHUTHYHO
MeLlanky, npou3BOAUNN MOCTOSHHOE MNEPEMELLMBAHME MOMYYEHHOro pacTeopa, W npu
nepemMeLUMBaHUM K HEMYy MeAneHHO no kannsm gobasvnu 1,32 mMn  pacrteopa
XJTOPUCTOBOAOPOAHON KMCNOThI B 3TaHONe (KOHUEHTpaums XNopruCTOBOLOPOLHON KUCMOTbI B
aTaHone cocrtasnsana 50 mr/mn), npu 3Tom obpasosancsa 6enbin 0cagok, hnakoH MNOTHO

3aKpbIBanu KPbILLKOW MpU KOMHATHOW TemnepaTtype U nepemeluvBani B TedeHue 1 CyTok,
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3aTeM peakuUOHHYK CYCMEH3MIO LeHTpudyrnposanu, n cobpaHHoe TBEpPAOE BELECTBO
cywwunun noa sakyymom npu 40°C B Te4yeHMe HO4YM, B pe3ynbTare 4yero nonyyanu TBepabiu
rmapoxnopua coeamHeHua dopmynbl |. o pesynbratam MChbiITaHWA TBEPAOE BELLECTBO
npeacraenseT cobon kpuctannmyeckyo popmy A rmapoxnopuga coeanHeHnsa popmynsbi |.
Ondppakrorpamma XRPD n tepmorpamma ACK kpuctannuyeckon opmMbl NokasaHbl HA Our.
5n6.

Mpumep 64

Bpann Hasecky npumepHo 50 Mr coeanHeHna dpopmyrbl | 1 nomelyanu ee BO orakoH, Tyaa
e pobasnanu 1 mn ataHona, hnakoH NOABEPrN yrbTpa3sykoon o6paboTke u HarpeBaHuto
[0 MOMnHOro pacrteopeHns obpasua, 3atem rnakoH ¢ o6pa3yom nomMeLlann Ha MarHUTHYHo
MeLlanky, npou3BOAUNU MOCTOSHHOE MNepeMeLLMBaHMe MOMyYEHHOro pacTeopa, W npu
nepemMeLuMBaHUM K HeMy MeaneHHo no kannam gobasvnu 0,33 mn  pacrteopa
XNOPUCTOBOAOPOAHON KACMOThI B 3TaHONE (KOHUEHTPaLMsa XNOPUCTOBOAOPOLHON KNCMOThI B
aTaHone coctasnana 50 mr/mn), npu 3Tom obpasosarncs 6enbin 0cagok, pnakoH MAOTHO
3aKpbliBanu KpbILIKOW MPU KOMHATHOW Temneparype 1 nepemelumsann B TeyeHune 1 CyTok,
3aTeM pPeakuUOHHYK CYCMEH3MIO LeHTpudyrmposanu, n cobpaHHoe TBEpPAOEe BELLECTBO
cywwmnu noa Bakyymom npu 40°C B TeYeHME HO4UM, B pe3ynbTare 4Yero nonyyanu TBEpAbIN
rmapoxnopua coeamHeHus copmynbl |. Mo pesynbTatam MChbiTaHWA TBEPAOE BELLECTBO
npeacraeBnseT cobon kpuctannuyeckyto popmy A ruapoxnopuaa coeanHeHnsa popmynbi |.
Oudbpaktorpamma XRPD kpuctannmnyeckon ¢OopMbl COOTBETCTBYET Audpakrorpamme,

npeacrasneHHon Ha dur. 5.

MonyyeHue kpuctannuyeckon opmbl B cynbdarta coeanHeHus dopmynbl |

Mpumep 65

Bpann HaBecky npumepHo 200 Mr coegnHeHuns chopmyrnbl | 1 nomeLlanu ee Bo onakoH, Tyaa
e pobasnanuv 4 mn ataHona, hniakoH NOABEPrN yrbTPa3BykoBon o0paboTke u HarpeBaHuto
40 NOMHOro pacteopeHns obpasya, 3atem nakoH ¢ o6pa3yom nomMeLlann Ha MarHUTHYHO
MeLlanky, npou3BOAUNN MOCTOSHHOE MNEPEMELLMBAHME MNOMYYEHHOro pacTeopa, W npu
nepemeLLInBaHM K HEMy MeANEHHO no kannam gobaswnu 1,4 mn pacTesopa CEPHON KUCNOTbI
B 3TaHone (KOHUEHTpauus CEPHOW KMCNOTbl B 3TaHone coctasnsna 50 mr/mn), npy 3TOM
obpasoBanca 6enbii 0cagok, (OnakOH MNOTHO 3akpbiBann KPbILWKOW MpPM  KOMHAaTHOW
TemnepaTtype W nepemelumBann B TedeHMe 1 CyTOK, 3aTeM PEeakUMOHHYIO CYCMNEeH3UIo
LUeHTpudyrmposanm, n cobpaHHoe TBepAoe BELLUECTBO CyLUMNU noj Bakyymom npu 40°C B

TEYEHME HOUN, B PE3yNbTaTE Yero nonyyanu Teepabin cynbdar coeguHenns dpopmynei |. Mo
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pesynbTaTam UCMbITaHU TBEPAOE BELLECTBO NPEeACTaBnsaeT cobomn kpuctannumyeckyo popmy
B cynbdara coeauHenus copmynel |. Oudppakrorpamma XRPD, Tepmorpamma [OCK,

Tepmorpamma TIA n rpadpumk nsotepmel ACI nokasansl Ha dur. 7-10.

Mpumep 66

Bpann Hasecky npumepHo 50 Mr coeanHeHna dhopmyrel | 1 nomelyanu ee Bo onakoH, Tyaa
e pobasnanu 1 mn ataHona, hnakoH NOABEPrN yrbTpa3sykoBon o6paboTke u HarpeBaHuto
[0 MOMnHOro pacteopeHns obpasua, 3arem rnakoH ¢ o6pa3yom nomMeLlann Ha MarHUTHYHO
MeLlanky, npou3BOAUNN MOCTOSHHOE MNEepeMELLMBaHME MOMYyYEHHOro pacTeopa, W npu
nepemeLLInBaHm K Hemy MeneHHo no kannam godasunu 0,35 mn pacteopa CEpHOW KUCMOTbI
B 3TaHone (KOHUEHTpaumns CEPHOW KMCNOTbI B 3TaHone coctasnana 50 mr/mn), npy 3TOM
obpasoBanca 6enbii 0cagok, ONakoH MNOTHO 3akpbiBann KPbILWKOW MNpUM KOMHAaTHOW
TemnepaTtype W nepemelumBann B TeyeHue 1 CyTOK, 3aTeM PeakUMOHHYIO CYCMEeH3UIo
LueHTpudyrmposanu, n cobpaHHoe TBEpAOE BELUECTBO CyLumnu nog sakyymom npu 40°C B
TEYEeHMEe HoUN, B pesynbTaTe Yero nonyyanu TBEpAbIN cynbdat coegmnHerus doopmynel |. Mo
pesynbTaram UCnbITaHW TBEPAOE BELLECTBO NPEeACTaBnseT Cobon KPUCTannmM4eckyro popmy
B cynedara coeguHenns dopmynbl |. Oudpakrorpamma XRPD nonyyeHHoro sellecrtsa

COOTBETCTBYET AUcppakTorpamme, npeacrtaBneHHon Ha dur. 7.

Mony4yeHune kpuctannuyeckon ¢opmbl C ruapobpommnga coeanHeHus copmynoi |

Mpumep 67

Bpann HaBecky npumepHo 200 Mr coegnHeHuns chopmyrnbl | 1 nomeLlanu ee Bo onakoH, Tyaa
e pobasnanu 4 mn ataHona, hnakoH NOABEPrN yrbTPa3BykoBon o0paboTke U HarpeBaHUIo
40 NOMHOro pacteopeHuns obpasuya, 3atem nakoH ¢ o6pa3yom nomMeLlann Ha MarHUTHYHO
MeLlanky, npou3BOAUNN MOCTOSIHHOE MNEPEMELLMBAHME MNOMYYEHHOrO pacTeopa, W npu
nepeMeLumBaHMm K HeMy MeAneHHo no kannam pgobasvnm 2,4 mMn pacresopa
OpPOMNCTOBOAOPOAHON KMCNOTLI B 3TaHOME (KOHUEHTpaunsa 6pOMUCTOBOAOPOAHOM KUCNOTLI B
aTaHone coctasnsana 50 mr/mn), npu 3Tom obpasosancsa 6enbin 0cagok, hnakoH MAOTHO
3aKpbiBanNu KpPbILWKOW NPy KOMHATHOW Temnepatype v nepemMelumBani B TeYeHue 1 CyTok,
3aTeM peakuUOHHYK CYCMEH3MIO LeHTpudyrnposanu, n cobpaHHOe TBEPAOE BELLECTBO
cywwunun noa sakyymom npu 40°C B Te4YeHMe HO4YM, B pe3ynbTare 4yero nonyyanu TBEpPAbIN
rmapobpomug coegnHeHus copmynbl |. o pesynbTatam MCMbITaHUA TBEPAOE BELLECTBO

npeacrasnseT cobon kpuctannuyeckyo dopmy C ruapobpomuga coegnHeHns popmynbi .
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Ondppakrorpamma XRPD n Tepmorpamma ACK nonyyeHHoro sewyecrsa nokasaHbl Ha dur. 11
n12.

Mpumep 68

Bpann Hasecky npumepHo 50 Mr coeanHeHna dhopmyrel | 1 nomelyanu ee Bo unakoH, Tyaa
e pobasnanuv 1 mn ataHona, hriakoH NOABEPrN yrbTPa3BykoBon o6paboTke v HarpeBaHuo
[0 MNOnHoro pacteopeHns obpasua, 3atrem nakoH ¢ o6pa3yom nomMeLlann Ha MarHUTHYHO
MeLlanky, npou3BOAUNU MOCTOSHHOE MNEepeMELLMBaHME MOMYYEHHOro pacTeopa, W npu
nepemMeLUMBaHUM K HEMy MeaneHHo no kannam gobasmnu 0,60 mn  pacrteopa
OpPOMUCTOBOAOPOAHON KNCHOTLI B 3TaHOME (KOHUEHTpauns 6poMUCTOBOAOPOAHOM KUCNOTLI B
ataHone cocrasnsana 50 mr/mn), npu aTom obpasosanca 6enbin 0cagok, hnakoH NNOTHO
3aKpbiBanNn KPbILLKOW NPy KOMHATHOW Temnepatype v nepemMelumBanu B TeyeHue 1 CyTok,
3aTeM peakuUOoHHYK CYCMEH3MIO LeHTpudyrnposanu, n cobpaHHoe TBepaoe BeELecTBO
cywmnu nog sakyymom npu 40°C B TeYeHME HOuM, B pesynbTare Yero nonyyanun TBepabin
rmapobpomung coeamHeHns cdopmynbl |. Mo pesynbtatam UCNbITaHUN TBEPAOE BELLECTBO
npeacrtaesnseT cobon kpuctannuuyeckyto gopmy C rugpobpommaa coeanHeHns opmynbi |.
Ondppakrorpamma  XRPD  nonyvyeHHOM — kpuctannuyeckom ¢OpMbl  COOTBETCTBYET

AuncbpakTorpamme, npeacraBneHHon Ha dur. 11.

Mony4yeHue kpuctannuyeckou cpopmbl D chocchara coeanHeHusa cbopmynoil |

Mpumep 69

Bpann HaBecky npumepHo 200 Mr coeguHeHuns chopmynbl | 1 nomeLanu ee Bo onakoH, Tyaa
e pobasnanuv 4 mn ataHona, hnakoH NOABEPIN ybTPa3BykoBom 00paboTke 1 HarpeBaHuto
40 NOMNHOro pacteopeHuns obpasuya, 3atem nakoH ¢ o6pa3yom nomeLlann Ha MarHUTHYHO
MeLlanky, npouM3BOAUNN MNOCTOSIHHOE MNEPEMELLMBAHME MOMYYEHHOro pacTeopa, W npu
nepemMeLIMBaHnUn K HEMY MeAneHHO no kannam gobasunum 1,56 mn pactesopa hocthopHON
KMCROTLI B 3TaHoMe (KOHUeHTpaumsa hocdhOopHOM KMCNOThI B 3TaHone coctasnsana 50 mr/mn),
npu atom obpasosancs 6enbiin 0cagok, nakoH NNOTHO 3aKPbIBANW KPbILLKOW NPY KOMHATHOM
TemnepaTtype W nepemelumBann B TedeHMe 1 CyTOK, 3aTeM PEeakUMOHHYIO CYCMNEeH3uIo
LUeHTpudyrmposanu, n cobpaHHoe TBepAoe BELLECTBO NEPEHOCUNN B APYron onakoH, Tyga
e pobasnanu 3-4 Mn CMELLaHHOro pacrtesoputens auetod/soga (9/1, V/V), npounssogunu
nepemMeLUnBaHne MarHUTHOW MeELLankoOh MpU KOMHAaTHOW TEMMepaTtype B TEYEHUE HOYM,
3aTemM CMeCb LieHTpudyrnposanu, TBEPAOE BELLECTBO OTAENANN U CYLUMNU NOS BaKyyMOM
npyn 40°C B Te4YeHMe Houu, B pe3ynbTare 4ero nonyyanu teepabii ocdar CoefuHeHUs

dopmynbl |. [lo pesynbTatam WCNbITAaHUA TBEPAOE BELLUECTBO npeactaBnseT coboun
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Kpuctannuyeckyto dopmy D cdoctara coegmnHeHna cdopmynel |. Oudpakrorpamma XRPD,
Tepmorpamma ACK, Tepmorpamma TIA n rpaduk usotrepmbl ACIT nonyyeHHoro sewjectsa

rnokasanbl Ha dur. 13-16.

Mpumep 70

Bpann Hasecky npumepHo 50 Mr coeanHeHna dpopmyrel | 1 nomelyanu ee Bo unakoH, Tyaa
e pobasnanu 1 mn ataHona, hnakoH NOABEPrN yrbTpa3sykoBon o6paboTke u HarpeBaHuto
[0 MOMnHOro pacteopeHns obpasua, 3arem rnakoH ¢ o6pa3yom nomMeLlann Ha MarHUTHYHO
MeLlanky, npou3BOAUNN MOCTOSHHOE MNEepeMELLMBaHME MOMYyYEHHOro pacTeopa, W npu
nepemMeLuMBaHnun K HEMy MeaneHHo no kannam gobasunu 0,39 mn pactesopa hochopHON
KMCNOTbI B 3TaHomne (KOHUeHTpauma hochopHOM KMCMOThI B 3TaHone cocrtasnsna 50 mr/mn),
npu atom obpasosancs 6enbin 0cagokK, rakoH NNOTHO 3aKPbIBaNM KPbILLKOW NPWY KOMHaTHOM
TemnepaTtype W nepemelumBann B TeyeHue 1 CyTOK, 3aTeM PeakUMOHHYHO CYCNeH3uto
LueHTpudyrmposanu, n cobpaHHoe TBEPAOE BELLECTBO NEPEHOCUNN B APYron prnakoH, Tyaa
xe pobasnanum 0,75-1 mn cmewwaHHoro pacteoputens auetoH/soaa (9/1, V/V), npoussogmnum
nepemeLLunBaHne MarHUTHOM MELLAnkon MNpyM KOMHAaTHOWM Temnepatype B TeYEHMEe Houu,
3aTemM CMeCb LieHTpudyrnposanu, TBEPAOE BELLECTBO OTAENANN U CYLUMNN NOL BaKyyMOM
npyn 40°C B TeYeHMEe HOuM, B pe3ynbTare 4ero nonyyanun Teepabii gocdart CoefuHeHus
dopmynbl |. Tlo pesynbTatam WCNbITAaHUA TBEPAOE BELLUECTBO nNpeacTaBnseT cobon
Kpuctannuyeckyto opmy D docdara coeguHenus cdopmynel |. Qudpakrorpamma XRPD
NONMYYEHHOW KpUCTannmnyeckorn opmMbl COOTBETCTBYET AudpakTorpamme, npeactaBrneHHON
Ha dur. 13.

3Kcnepu MeHTaNnbHasA 4acTb

JKcnepuMeHTanbHbIN Npumep 1. XapakTepucTuka TBEpAoro Bewecrsa

B oTHOWeHUM kpuctannuyeckon GOopmMbl A TrMApPOXIIoOpUga coeguHeHns dopmynbl |,
Kpuctannudeckon copmel B cynbdata coeguHeHns popmynel |, Kpuctannmyeckon opmbi
C mapobpomnaga coeauHeHus dopmynbl | 1 kpuctannuueckon copmbl D docdata

coeavHeHus cdopmyrnbl | nposoaunu ucneitadma ACK, TFA v ACI.

PesynbtaTtbl ucneitaHun OCK nokasanu, 4yto kpuctannuueckaa dopma B cynbdarta

coegnHeHua copmynel | (Pur. 8) n kpuctannmnyeckas gopma D docara coegmHeHns
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cdopmynbl | (Pur. 14) UMEOT OAMHAPHbBIE U MOBbLILEHHbLIE TEMMEPATypbl MMaBfeHUs, YTO
yKa3blBaeT Ha OTHOCUTENbHO XOPOLUYKD TepMOCTaburnbHOCTb KPUCTaNMUYeckux ¢opm.
TepmognHamMmnyeckoe NOBeAEHME KpuUcTannmyeckon opmbl A rmgpoxnopuga CoeauHeHus
dopmynbl | (Pur. 6) n kpuctannuueckon opmbl C rugpobpommaa coeauHeHns popmynel |
(Pur. 12) Gonee CnoXHOE, N UX KPUCTAIIIMYHOCTb HWKE. Takum obpasom, AanbHEWLyHo
xapaktepmsaymio metogamm OCIM mn TrA npoBoavnM yxe TOMbKO B OTHOLLEHWUW
Kpuctannuieckon popmbl B cynbdarta coeguHeHnsa popmynel | n kpuctannmyeckon opmbi

D docoara coeguHeHns oopmynbl |.

PesynbTtaTthl ucneitanun OCI nokasanu, 4to Kpuctannuyeckas ¢opma B cynbdarta
coegnHeHua cdopmynbl | (dur. 10) n kpuctannuueckasa gopma D docdara coeguHeHns
dopmynbl | (Pur. 16) obnagaroT onpefeneHHON MMrpoCKONUYHOCTBLIO. YBENUYeHne macchl 3a
CYET NOrNOLEHNS BNarn Npu NsSMeHEHNN OKPY>KaroLLeN OTHOCUTENbHOW BRnaxHoCcTn ot 0% RH
80 95% RH ana atux dopm coctaBnser 9,4% wn 4,7%, COOTBETCTBEHHO. 3HAYMMbIX
N3MEHEHWI B KpUCTanmnuueckux dopmax aTux AByx cornen Ao u nocne mucnbitaHun OCT He

OBHapy»eHO.

PesynbTtaTbl Tecta TGA nokasanu, 4to kpuctannuyeckas opma D docara coegmnHeHus
dopmynbl | (Pur. 15) MmeeT noTepro macchl paBHylo 2,862% B MHTEpBane M3MeHeHUs

Temnepatyp o1 44°C go 120°C.

Ncxoaa v3 pesynbTatoB, MOMYYEHHbIX ANS KPUCTaNNUMYEeCcKux hOpM yKasaHHbIX YeTbIpex
CONnen, Nx cpaBHEeHne ¢ kpuctannuyeckon chopmon 1 coegmnHeHns chopmynel | npeacraBneHo

B Tabnuue 9 Hmxe.

Tabnuya 9
Kpuctannuu Kpuctannuu
Kpuctannuu Kpuctannuu
Kpuctannuy eckad eckas
o A eckas dbopma C eckas
eckas opma M
P dopma B P ¢dopma D
topma 1 rMapoxnopu rmapobpomm
cynedara dochata
CcOeAVHEeHUs aa aa
coeAVHeHust COeANHEHUS
dopmynbl | | coeanHeHns coegnHeHUus
dopmynel | dopmynel |
dopmynsl | dopmynebl |
KpuctannuyH
OTnnyHo XopoLulo OTtnnyHo XopoLuo OtnnyHo
OCTb
HavanbHas 161°C Het 199°C 145°C 207°C
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Temneparypa O4YEBUNIHON
nnasneHns Temnepartyp
bl

nnasneHuna

~5,4% ~2,9%
TrA - - -
(25-133°C) (44-120°C)

Mmrpockonny

HOCTb

(Bnaronorno
LLieHre npu
95%

OTHOCUTENNbH

5,2% - 9,4% - 4,7%

on

BNaXXHOCTN)

«-» O3Ha4aeT, YTO UcCnbiTaHMe He NPoBOAUNOCH

MOHO 3aKIOUUTb, YTO KpUcTannmyeckas dopma A rugpoxnopuga coeamHerms oopmynbl |
n kpuctannuyeckas gopma C rugpobpommga coegmHeHus opmynbl | UMET LIMpoKue
WHTEpBanbl NMaBneHNsl, U 3Ha4YeHWs Temnepatypbl NMaBMEHUS Y HUX HE OYEeBUAHbI;
MMrPOCKONMUYHOCTb Y KpucTannmyeckon opmbl B cynbdara coegmHenus doopmynsbi | Bbilwe,
yem y kpuctannuyeckon cdopmbl D docdata coeauHeHus dopmynbl |. Kpuctannuyeckas
dopma 1 coeamHeHua cdopmynbl | U kpuctannuyeckasa gopma D docdara coeanHeHns
dopmynbl | MMEKT Nyylylo KPUCTanfMYHOCTb, OAWHAPHbIE 3HAYEHUs TemnepaTtypbl

nnasneHna N OTHOCUTENbHO HU3KYHO TMIPOCKOMNUYHOCTb.

JKcnepuMeHTanbHbIN NpuMep 2. cnbiTaHMe Ha pacTBOPUMOCTb

Bpanu no 4 HaBecku obpasyoB kpuctannuyeckon ¢opmbl 1 coeamHeHus chopmynbl | u
kpuctannun4deckon opmbl D hocthaTta coegnHeHns chopmynbl | 1 nomeLllann B Npo3payHbie
CTEKNSAHHbIE PrakoHbl 06 beMOM Mo 4 Mn, U 406aBNANN B HUX COOTBETCTBEHHO MO 1 MM BOAbI,
nmuTagun xenygoyHoro coka (SGF), mmutaymm kuwedHoro coka Hartowak (FaSSIF) w
nMuTagmn kuwedHoro coka nocne eabl (FeSSIF), nonyyanu cycnensmio obpasya n 6biCcTpo
nomewjanu Ha weukep (npy 37°C, 200 06/MUH), BCTPAXMBANM Ha LLUENKEpE, Yepe3 5 MUHyT
obBpasybl ocmaTpusanu, KonnyectTso obpasLos N cpeabl NONONHANN, TaK YTOObI NONYYUTb
YMEPEHHYIO CycneH3nto, npobel obpasyos otbmpann yepes 30 MmuHyT, 2 Yaca, 4 yaca n 24

yaca, COOTBETCTBEHHO, UeHTpudbyrmposanu B TeudeHne 10 muHyT npym 12000 06/MuH,
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HagocafouHble Xuakoctm cobupanu, pasbaBnsnmM  COOTBETCTBYWOWMM obOpasomM U
nogseprann UCMbITaHUSM METOLOM BbICOKOI(PMEKTUBHON KUAKOCTHOW Xpomartorpaduu.

Ycnosua xpomarorpadupoBaHus npeacrasneHsl B Tabnuvye 10.

Tabnuya 10. Ycnosua npoBeAeHNs UCNbITAHUW HA PacTBOPUMOCTb METOL0M

BbICOKO3(P(PEKTUBHON XKMNAKOCTHOWN XpomMaTtorpathum

Mpubop Cuncrema Agilent 1200 DAD HPLC
XpomaTtorpadunyeckasa , ]
Waters XBridge Shield RP18 4,6x150 mm, 3,5 Mkm
KOMNOHKa
A: 0,05 % BoaHbIN pacTBop hoCHOPHON KUCMOThI
MoaswxHaa dhasa
B: AueTtoHuTpun
Temneparypa KONoHKu 30°C
HeTtekTop DAD
[nnHa BOnHbI
232 Hm
JEeTEeKTUPOBaHUA
O6vem BBOAMMOM NPOObI 10 mkn
CkopocCTb NOTOKA B
1,0 mn/MuH
KOMNOHKe
Bpemsa
10 MyH
XpomaTorpadpunposaHms
Bpems cbopa gaHHbIX 10 MUH
Bpemsa (MuH) A (%) B (%)
0,0 95 5
6,0 70 30
Mpoueaypa anounpoBaHus
7,0 5 95
71 95 5
10 95 5

3HauyeHus KOHLUeHTpauuu o6pasuoB paccuuTbiBaniM METOLO0M BHELUHEro craHjapTa.

PesynbTaTbl NpOBEAEHHBIX UCMbITAHUA NpeacTaBneHbl B Tabnuye 11.

Tabnuuya 11
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PactBopumocTb (B pacyeTe Ha

O6pasel Cpeaa coefuHeHne opmynbl |, Mr/m)
30 MuH 2y 4y 24 y
Boaa 0,16 0,18 0,16 0,18

MCKyCCTBEHHbBIN
16,52 16,71 16,88 16,42
xenyaouHbin cok (SGF)

Kpuctannuueckas
chopma 1 MCKyCCTBEHHbIN

CO8AMHEHNS KMLLEYHbIN COK HaToLLaK 0,17 0,19 0,16 0,17

chopmymbi | (FaSSIF)

MmuTaymnsa KuweyHoro

CoKa nocne ejbl 0,26 0,23 0,22 0,24

(FeSSIF)
Boga 1,85 1,78 1,73 1,80

NckyCcCTBEHHbIN

3 30,22 29,73 | 2947 | 30,18
KpucTannuueckas Xenyao4uHbIn cok (SGF)

topma D docata | murayms kuweuHoro
0,17 0,17 0,17 0,16

CoeAMHEHNa coka HaTowak (FaSSIF)
cdopmynsil |
MmMuTaymns KUWeyHoro
CoKa nocne ejbl 0,36 0,22 0,19 0,21
(FeSSIF)

PesynbTaTbl nokasann OTCYTCTBME O4YEBUAHOW pasHULbl B 3HAYEHUSX PaBHOBECHOW
pacTBOPUMOCTAX (cnycTa 24 yaca) kpuctannudeckon opmbl 1 coeauHeHus dopmynbl | 1
kpuctannuyeckon copmbl D pocchaTa coegmHenns popmynel | ana FaSSIF n FeSSIF. Ons
BOAbl U SGF paBHOBECHbIE 3HAYEHMS PAaCTBOPUMOCTHU (CNyCTa 24 Yaca) y KpUCTann4yeckon
dopmbl D pocdaTta coegmHeHna popmynbl | coctasnsanm cootTseTcTBeHHO 1,8 mr/mn n 30,18
Mr/Mn, T.e. COOTBETCTBEHHO B 10 pas M B 2 pasa npesbillanM pacTBOPUMOCTb
Kpuctannuyeckon opmbl 1  coeauHeHus dopmynbl | 3HayeHua pacTBOPUMOCTU
Kpuctannunieckom chopmbl 1 coegmnHenmsa dopmynbl | n kpuctannuyeckom popmbl D bocdara
coeanHeHus popmynebl | cornacHo HacToswWwemMy N3obpeTeHNo COOTBETCTBYIOT TpeboBaHmAM,

yCTaHOBNEHHbIM AN NeKapCTBEeHHbIX NpenapaTos.

JKcnepuMeHTanbHbIN Nnpumep 3. MicnbiTaHMe Ha CTabuUnNbHOCTb
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Haeeckn npumepHo 1 Mr kpuctannuyeckon gopmbl 1 coeguHeHunsa copmynbel | n 1 mr
kpuctannudeckon opmbl D doctaTta coeguHeHns chopmynbl | nomelann B Npo3pavHbIn
CTEKNsAHHbIM pnakoH obbemom 40 mn, 3atem obpasybl NOMECTUNM B Kamepy Ans
nccnefoBaHU  CTabUMbHOCTU B YCKOPEHHbIX ycroBusix crtapenua (npy 40°C  wm
OTHOCUTENBHOW BINaXHOCTU 75% B OTKPLITOM COCTOSIHUM) M B YCMNOBMUSIX MOBbILUEHHOM
TemnepaTypbl (npn 60°C B 3aKPbITOM COCTOSIHUM), COOTBETCTBEHHO. B cnyyae mcnbitaHun
OTKPbITbIX 0OpasuUoB KpbIWKY dakoHa CHUManW, a roprbiKo ¢nakoHa noKpbiBanu
donbrmpoBaHHoON Bymaron ¢ npokonamu, 4Tobbl n3bexarb NEPEeKPECTHOro 3arpsi3HEHUs; B
cry4yae MCnbITaHUN 3aKpbITbiX 0OPa3L0B KaxKAbIN PNAKOH MAOTHO U FEPMETUYHO 3aKpbiBanu
Kpbiwkon. Mpobel obpasuyos oTbupanu 4epes 1 1 2 Hegenun, COOTBETCTBEHHO, W MoCne
pasbasneHus pasbasutenem (auyetoHuTpun/soga, 1:1, 06/06) xmakme dasbl BBOAUNN B
xpomarorpad v aHanuMsampoBanu B COOTBETCTBUMM C YCMOBUSIMWU XpOMaTorpadupoBaHung,

ykasaHHbiMM B Tabnuye 12, ana onpeaeneHms YncToTobl 06pasLos.

Tabnuya 12
Mpubop Agilent 1200 DAD HPLC System
Xpomarorpadgumyeckas _
Agilent ZORBAX SB-Phenyl 150*4,6 mm*3,5 Mkm
KOMoOHKa
A: BogHbin pactesop 20 MM auetara ammMmoHus
MoaswxHaga thasa
B: MeTtaHon
Temneparypa KONoHKM 40 °C
[etekTop DAD
JnnHa BonHbI
220 Hm
AEeTEKTUPOBaHUA
O6bem BBOgMMON NPODBLI 5,0 mkn
CkopocTb NoTOKa B
1,0 mn/MuH
KOMNOHKe
Bpemsa nposeaeHusa
42 MVH
XpomaTorpadgun
Bpems cbopa gaHHbIX 42 MWH
Bpema (MuH) A (%) B (%)
Mpoueaypa anonpoBaHus
0 70 30
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14 465 53,5
30 25 75
35 25 75

35,01 70 30
42 70 30

YnctoTy o0OpasyoB paccuuTbiBanM MeETOAOM Hopmanusauum nnowjagen. Pesynbrarbl

NpoBeAEHHbIX UCMbITAHNI NpeacTasneHbl B Tabnuuye 13.

Tabnuya 13
NccneposaHme ctabunbHOCTK (Ynctota, % nnowagm)
60°C 40°C/75 % OTH. BNaxH.
0
Obpasey 1 2 Kpucrannny 1 2
AHe Kpuctannuyeck
o Hegen | Heaen ec-kas Hegen | Hegen
n as opma
b2 n hopma S 7
Kpuctannuy
ec-kas
98,7 Het 5
dopma 1 98,73 | 98,74 . 98,71 | 98,77 | HeTt nsmeHeHumn
4 N3MEHEHUN
coeaVHEeHUs
cdopmynsil |
Kpuctannuy
ec-kas
cdopma D 99,1 Het
99,11 | 99,11 .1 99,11 | 99,10 | HeT uameHeHui
dochaTa 3 N3MEHEHNN
COeAVNHEHUs
dopmynsil |

PesynbTaTbl nokasanu, 4To BHELUHU BUA KpucTannuieckon chopmel 1 coegmHeHms popmynbi
| n kpuctannunyeckon chopmbl D hocthaTa coeauHeHus obpasyos opmynbl | No NpoLecTeum
2 Hegenb HE U3MEHWNCS, N OHWN NO-NMPEXHEMY NPeACcTaBnanmM cobor nopowok novt 6enoro
useta. CylecTBEHHOM pasHuUbl B MX 4MCTOTE He Habnwgann, n obulee coaepxaHue
POLACTBEHHbIX BELECTB B HUX He Bo3pocno. UcnbitaHna metogamm XRPD u ACK (cm. dur.
17-20) nokasanu, 4TO CyLLECTBEHHOW pasHMUbl B KPUCTaNNMUYECKNX popmax 1 HavanbHbIX

Temneparypax nnasneHus y AByx o6pasLoB MO CPABHEHUIO C UX 3HAYEHUSIMU B AeHb O HeT,
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4YTO TOBOPUT O XOPOLWIEN 2-HEeAENbHOW (U3NYECKOM U  XUMUYECKOW CTabunbHOCTH
Kpuctannudeckom chopmbl 1 coegmHeHms dopmynbl | n kpuctannuyeckom popmbl D bocdata
coeavHeHusa dopmyrnbl | B ycnoBuax nosbileHHbIX Temnepatyp (npy 60°C) n B ycnosuax

yckopeHHoro crapeHus (npu 40°C 1 75% OTHOCUTENBbHOW BNAXXHOCTH).
JKcnepuMeHTanbHbIN Nnpumep 4. Buoxmummyeckme ncnbiTaHus Ha TYK2

Ons npoeepeHnst OBMoxumMmyeckmx ucnbiTaHnn Ha TYK2 Opanu HaBecky MOAXOASLLEro

KonunyecTtsa coeauHeHna popmynbl .

NcnbitaHnsa nposoauna komnaHus Reaction Biology Corp (MansepH, [lMeHcunbBaHus)
(Anastassiadis et al. Nat Biotechnol. 2011; 29(11):1039-45). Npoueaypa ucnbiTaHnin BkpaTye

onucaHa cnegayoLwmm obpasom.
PeakTuBbi:

OcHosHon pabouun 6ydep: 20 mM Hepes (pH 7,5), 10 MM MgClz, 1 MM EGTA, 0,02% Brij35,
0,02 mr/mn BSA, 0,1 MM NazVOs, 2 MM DTT 1 1% OMCO. CooTBETCTBEHHO, NPU NPOBEAEHMNM

KaXaon KMHa3HOW peakuymm gobasnanu Tpebyembin kopakTop.
Mpoueaypa NpoBeAEHUS UCTIbITAHUIA HA PeaKLMOHHYIO CMOCOBHOCTL KMHA3:

1. MoaroToBka M pacTBOpPEHUE MpejHa3HaYeHHoro cybcTpara B CBEXENPUrOTOBIEHHOM

OCHOBHOM paboyem bydepe;
2. MNepeHoc Tpebyemoro kodhakTopa B ykasdaHHbIN BbILLE MATPUYHbIA pacTBOp.
3. MNepeHoc npegHa3Ha4eHHOM KMHa3bl B pacTBOp cybcTpaTa u akkypaTHoe NepemMeLLnBaHmneE;

4. NepeHoc coeamnHerns popmynbl | B AMCO B kMHa3HYO peakUMOHHYIO CMECb C MOMOLLbIO
aKkycTmyeckon  gosupywowen  craHuyum  Echo 550  (HaHONUTPOBBIM  AManasoH),

KyNbTUBMPOBaHUE B TeyeHne 20 MUHYT NPU KOMHATHOW TemnepaType,

5. Beeaenune #P-ATP (yaenbHaa aktmBHOCTb: 10 MKKW/MKN) B peakuMOHHYIO CMeChb AN

3anycka peakuymu;

6. KynbTuMBMpOBaHWE MpU KOMHATHOW TemnepaType WU NPOoBEAEHMEe KMHA3HOW peakuun B

Te4yeHme 2 4acos;
7. HaHeceHune peakyMOHHOW CMeCcH Ha MOHOOBMeHHYI Bymary P81;
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8. NpoBepka KMHa3HOW aKTUBHOCTM C MOMOLLBIO METO4a CBA3bIBAHUS HA mnbTpax.

Pe3ynbTaTtbl TECTOB NoOKasanu, 4To coeauHeHne copmynbl | Tawke SBNSETCH CUMbHbIM

nHrnéutopom TYK2, n ero ICso coctaBnaet meHee 10 HM

Cneuynanucty B gaHHOM o6nacTu TEXHMKU MOHATHO, YTO B HAcTosLee n3obpeTeHne MOXHO
BHOCUTb T€ WNN WUHblE MOAUDUKALUN UNN UBMEHEHMS, PYKOBOACTBYSACH MHCTPYKLMSIMW,
NPVBEAEHHBIMM B HACTOsILLEM onucaHun. Bce 3T moauduvkaymm m nsmeHeHus crieayet

paccmarpuBaTth B pamkax obbema, onpegensemoro gopmyron n3obpeTeHms.
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POPMYJIA NBOBPETEHUA

1. Cnocob nonydeHus coeamHeHua opmynbl |, cxema cuHTesa KOTOpOro npeacraBnaeT

cobon crnegyoulee:

r4e ykasaHHbln cnoco® BKMOYaeT cnegylowme Ctaguu:

ctagma 1:

fobasneHwe ataHona, coeauHerus dopmynel IV, coegmHenua dopmynel Vo u OUMOA

(Avmn3onponunaTUnaMuHa) B peakLUOHHbIA COCYA, BKIIOMEHNE NepeMeLLMBaHNS;

HarpeBaHne po Temnepatypbl 65-90 °C, nojgaepxaHve ykasaHHOW Temnepartypbl W

nepemMeLlnsaHne B Te4eHNUEe HOYMN,

3aBepLUEHNE peakumnn N CHWKEHNE Temnepatypbl cuctemsl Ao 15-30 °C;

aobasneHue B CucTemy BOAbl NO KannAam C nocneayrummMm nepemMeLlinBaHnem,

hmnbTPOBaHUE M NPOMbIBKA (PUNbTPOBANBLHONO 0CaAKa;
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CyLUKa hunbTpoBanbHOro ocagka ¢ nonyvYeHnem coeguHeHna popmynsl lll;

cTagua 2:

aobaBneHne B peakuuoHHbIN cocyg TeTparmgpodyparHa (TId), coegmHeHus dopmynel I,

MOMy4YeHHOro Ha cTagum 1, u nannaaus Ha yrne;

npoAyBaHne CUCTEMbI a30TOM, & 3aTeM BOJOPOLAOM;

nogaepxaHve temneparypbl B gnanasoHe 20-35°C u nepemewmBaHne B TeyeHne 16-120

yacos npu gasneHuun sogopoga 0,1-1,0 Mla;

VNbTPOBaHNE pPEeaKUMOHHOW >KUAKOCTU MOCNe 3aBEepLUEHUs peakyMnm U MNpOMbIBaHNE

PMNbTPOBASIbHOIrO OCaaKa;

o6begnHeHne PUNbTPaTOB M KOHLEHTPUPOBAHME C MOMyYEHNEM KOHLEHTPATa COeANHEHUS

dopmynbl Il;
craguna 3:

fobasneHne B NepBbii peakuymoHHbIn cocya TI®, (R)-naktamuaa n Et;O-BF4, BknoyeHne

nepemeLLMBaHna 1 pacTBOpPEHMeE AN NOCNEAYIOLEro NPUMEHEHNS;

JobaBneHne BO BTOPOW PEaKUMOHHbIA COCY[ YKa3aHHOro KOHUEHTpata CcoeauHeHus
cdopmynbl || 1 aTaHONa W HarpeBaHWe maTepuanos BO BTOPOM COCyae A0 TemneparTypbl
40-85°C;

aobaBneHne matepuanoB W3 MNEPBOr0 PEakUMOHHOro cocyaa Mo Kanmsim BO BTOPOWU
PEeakuMOHHbIA COCYA W, MO 3aBeplueHUn [oOaBreHus, NoAfepKaHue TemnepaTtypbl B
avnanasoHe 40-85°C c obecneyeHnem B3aMMOAENCTBMA CMECU Marepuanos BO BTOPOM

peakuMoHHOM cocyae B TedeHue 0,5-6 yacos;

nocrne 3aBepweHus peakumm posepeHne pH cuctemel o 1-3, akcTparmpoBaHue
OPraHNYeckumM pacTBOPUTENEM WAN  OPraHUYEeCKUMW  PacTBOPUTENSMW, YAaneHue
opraHmdeckon dasbl, gosepeHne pH BogHom dasbl o 9-10 BOAHBIM PacTBOPOM
HeOopraHM4eckon LWenoun, dunbTpoBaHNE 1 CyLLka PUNbTPOBaNbHOrO 0cagka C NOnyYeHUem

coegnHeHusa hopmynbl .

2. Cnocob no n. 1, B KOTOPOM Ha ykasaHHoOW cTagun 1:
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00 BEMHO-MACCOBOE COOTHOLLEHNE 3TaHoNna N coeauHeHus doopmynel IV coctasnsieT ot 5:1

4o 20:1, npegnoytutenbHo 10:1;

MOJSIbHOE COOTHOLUEHUE coeauHeHus dopmynbl 1V, coegunHeHua cdopmynbl V u OUMNSA

coctasnget 1:1-1,1:2-3, npeanoyturensHo 1:1,01:2,2;

nocrie BKMIOYEHUS MepemMeluMBaHna HarpeBaHue B artmocdepe asora ao 65-90 °C,
npeanoututensHo o 70-90 °C, 6onee npegnoututensHo o 70-80 °C, nogaepxaHme
yKasaHHOM Temnepartypbl U nepemMewmBaHme B TedeHne 5-16 yacos, NpeanoyvTUTENbHO B

TeyeHme 10-16 yacos;

nocre 3aBepLUEHNs peakuumn CHUXKEHNE Temnepartypbl B cucteme Ao 15-25 °C;

00BbEMHO-MACCOBOE COOTHOLLEHME BOAbl, AoDaBnsieMon B CUCTEMY, WU COEAUHEHUS

dopmynbl IV coctasnset ot 10:1 go 20:1, npeanoytutensHo 15:1;

nocne pobaBneHuss BOAbI B CUCTEMY MeEpeMEelLMBaHMe B TedeHne 2-6 4acos,
NPeANoYTUTENBHO B TeYeHne 4 yacos, npu Temnepartype 0-30 °C, npeanoyTuTensHO npu

5-15 °C, 6onee npegnoututensHo npu 5-10 °C;

npombiBaHne hunbTPOBaNbHOro ocaaka pacTBOPOM dTaHona B BOAE, NMPU 3TOM O0ObEMHOE
COOTHOLLEHME 3TaHoNna u BOAbl B pacteope coctasnseT oT 1:1 4o 1:2, npeanoyTUTENbHO OT
1:1,5 8o 1:2; 06 bEMHO-MACCOBOE COOTHOLLEHNE pacTBOpa 3TaHoNa U coeamHeHNst hopMynbl
IV coctaBnset o1 2:1 go 10:1, npegnoytutensHo oT 2:1 fo 5:1, 6onee NpegnoyTUTENLHO OT
2:1 o 3:1;

cylka (hMnbTpPOBarnbHOrO ocafka Mnoj BakyyMOM MNW BO3AYXOLYBKOW NMpu TemnepaType

45-55 °C, npeagnoututensHo 50 °C.

3. Cnocob no nn. 1 unu 2, B KOTOPOM Ha yKa3aHHOW cTagmm 2:

obbemMHo-MmaccoBoe cooTHoweHne TI® n coegunHeHna opmynel |l coctasnseT ot 10:1 go

70:1, npeanoytutensHo ot 20:1 go 70:1;

nannagun Ha yrne npegcraesnseT coboun 5% Pd/C, nannagun Ha yrne ¢ 50% BRnaxXHOCTLIO,
MaccoBOe€ COOTHOLLUEHME nannagua Ha yrrne m coeauHeHuna cdopmynel |l coctasnser ot

0,15:1 o 0,16:1, npeanoytutensHo 0,15:1;

nogaepxanne temneparypbl 25-35°C u nepemewmsaHue B TeyeHune 24-96 vyacos npwu

AasneHunn sogopoga 0,5-1,0 MlMa;
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npombiBaHne ounbTpoBanbHOro ocagka TId, npu 3TOM KOHUEHTpAT COeAUHEHUS (POPMYIbI
[I, nony4yeHHbIn o6 beanHEHnEM PUMNBbTPATOB U KOHLUEHTPUPOBAHMEM, NPEeACTaBnseT cobon
coeguHeHune copmynbl || B TITP, a obbemHO-maccoBoe CooTHoweHune (mn/r) TId gns
NPOMBbIBKM 1 coegnHeHna bopmynbl Il coctaenset ot 2:1 40 4:1, npeanoyTuTensHO oT 2:1 4o
3:1; npeanoyTuTenbHO, 3ameHy TI® B pacTeBope coeguHeHus dopmynbl |l aTaHonom ¢
nony4yeHnem coeamHeHusi copmynebl |l B 3TaHone, rae 06bEMHO-MAcCOBOE COOTHOLLEHME
(mn/r) aTaHona n coegunHeHna opmynebl Il coctaensaeT ot 2:1 Ao 5:1, npeanoYTUTENLHO OT

2:1 o 4:1, 6onee npegnoytutensHo ot 2:1 go 3:1.

4. Cnocob no nobomy 13 nn. 1-3, B KOTOPOM Ha yKka3aHHOW cTagum 3.

obbemMHO-MaccoBoe CcooTHoweHne TI® wn koHUueHTpata coeauHeHus opmynbl |l

cocrasnget ot 6:1 go 12:1;

MONbHOE COOTHOLUEHNE KOHLEeHTparta coeguHeHns dopmynsl I, (R)-naktamuga n EtsO-BF4
cocrasnset 1:4-5:4-5;

06BbEMHO-MaCcCOBOE COOTHOLLEHME 3TaHOMNa W KOHUEHTpata coeauHeHus dopmynbl

coctasndet oT 10:1 go 16:1, npeanoyTuTEnsHO 14:1;

nocne pobaBneHust KOHUeHTpaTta coeauHeHus dopmynbl Il 1 3TaHona BO BTOPOM
peakLMOHHbIA COCY/ HarpesaHne B aTMocdepe asota matepmanos BO BTOPOM pPeAKLMOHHOM
cocyae ao temneparypbl 40-85°C, npeanoututenbHo 45-70°C, Gonee npeanoyvTUTEnbHO
45-50 °C;

nogaepxanne temneparypbl 45-70 °C, npeanouytutenbHo 45-50 °C, u obecneuyeHue
B3aUMOLENCTBUS MaTEPNANoOB, CMELLAHHbIX BO BTOPOM PeakLMOHHOM COCYAE, B TeYeHue 2-5

4yacoB, NPEeANOYTUTENBHO B TEYEHME 3 YACOB;

nocrne 3aBeplieHus peakyum poseaeHme pH cuctembl o 1-3 COMSIHOWM  KUCHOTOW,
npeacrtasnsowen cobon 1M vnmn 12M HCI, npegnoututensHo 12M HCI; ykasaHHbIN BOAHbIN
pacTBOP HEOPraHUYECKON LEenoYn NpeacTtaBnsaeT cobon HachILWEHHbIN pacTBop kapboHaTta
HaTpus WNN HacbIWEHHbIM pacTBop kapboHaTta kanus, NpeanoyvYTUTENbHO HAacCbILEHHbIN

pacTteop kapboHaTa kanus;

opraHMYeckuii pacTBOpUTENb, NPUMEHSIEMbIA A5 3KCTPaKLMU NPOAYKTa Nocne 3aBepLueHns

peakuun, npeacTaenseT cobon AUXNopMeTaH Unu aTunayeTar;

cylka hMnbTpoBarbHOMO ocajka Mnoj BakyyMOM MWNW BO3AYXOLYBKOW Npu TemnepaType
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50-55 °C.

5. Cnoco6 no nwobomy n3 nn. 1-4, BKMAOYAOLWMNA OTAENEHNE N OYUCTKY COELUHEHMS
dopmynbl |, NIONYYEHHOrO Ha ykasaHHOM CTagumn 3, ¢ NOMOLLBIO KONOHOYHOW XpomaTtorpadun,

rae B Ka4ecCTBe 3N0eHTa NpuMeHaeTCqa CMELLaHHbIN pacTeop 3TunaueTarta n 3taHona.

6. Kpuctannuueckas doopma 1 coegmnHeHus coopmynel |,

,\‘\QN
OH
AS\ 0
N/ \
x>0
W,

andpakrorpamma  PEHTFEHOBCKOW  MOPOLLKOBOW  Audpakumm  KOTOPOW  COLAEPXUT
XapakTepucTudeckne nuku npu yrnax 26, cocraenawowmx 8,5° £ 0,2°, 14,8° £ 0,2°n 16,1°
0,2°.

7. Kpuctannuueckass cdoopma 1 coeauHeHus opmynbel | no n. 6, audpakrorpamma
PEHTrEHOBCKOW NMOPOLLKOBOWN ANMPaKLMM KOTOPOW COAEPKUT XapakTepuUcTUyeckme nuku npu
yrnax 26, cocrtasnstowmx 8,5° + 0,2°, 14,8° £ 0,2°, 16,1° £ 0,2°, 17,1° £ 0,2°, 18,8° £ 0,2° u
19,6° £ 0,2°.

8. Kpuctannuueckaa copma 1 coegmHeHus dopmynbl | no nn. 6 unu 7, gudpaxkrorpamma
PEHTrEHOBCKOW NMOPOLLKOBOWN ANDPaKLMM KOTOPOW COAEPKUT XapakTepPUCTUHECKUE NMUKU NMPU
yrnax 26, cocrtasnswowux 8,5° £ 0,2°, 14,8° £ 0,2°, 16,1°+ 0,2°, 17,1° £ 0,2°, 18,8° £ 0,2°,
19,6° +0,2°, 23,8° £ 0,2°, 25,3° £ 0,2° 1 26,1° £ 0,2°.

9. Cnocob nony4yeHns kpuctannuyeckon opmel | coeguHerunsa popmynel | no noéomy 13 nn.

6-8, BKNIOYAOLLNIA

cnocob 1:

pacTBOpeHUe coefunHeHua opmynbl | B pacTBoputene, nepemeLumBaHne npyv KOMHaTHOW
TemnepaType, AobaBneHne K MOMyYEHHOMY pacTBOpPY COeAuMHeHus opmynbl | BOAbI,
nepemeLwmsaHne, unbTpoOBaHME U Cyllka C MNONyYEHUMEM Kpuctannumydeckon ¢opmbl |

coegnHeHusa hopmynel |; unn
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cnocob 2:

AobaBneHne Kk coeanHeHno hopmMynbl | pacTBOpUTENS, NOMYyYEHNE CYCMEH3UN COEANHEHUS
dopmynbl | ¢ NOMOLWBIO yrbTpasBykoBon oOpaboTku, 3awmMta nony4YeHHOM CYCMEH3Un OT
cBeTa, NepemelmBaHne, LeHTpudyrnposaHne m cbop TBepaon asbl C MONyYEHUEM

Kpuctannun4deckon oopmel | coeguHenus hopmynel |; nnm

cnocob 3:

fobasneHue k coeguHeHuio dopmynel | pactsoputens, nepemewmsardne npu 50-60°C go
pacTBOPEHUss C NOMydeHWem pacTeBopa CcoeauHeHnsa dopmynbl |, dunbTpoBaHue
MOMNy4YEHHOro pacTBopa MOKa OH EeLle FOpsyYUn, 3aTem OXNaxAeHue U KpucTannusauyus
dunbTpaTa npu Temneparype ot -20 go 10°C, 3atem UeHTpudyrnposaHne n cbop TBepaon

dasbl C NONy4YeHNEM KpUcTannmyeckon opmel | coegnHeHunsa oopmynsi |; unm

cnoco0 4:

pobaBneHne nepBOro  pacTBOPUTENA K  COeAMHEeHW0  dopmynbl |, nonydveHue
nepecbILEHHOro pacTeopa coeanHeHns popmynbl | ¢ NOMOLLBIO YNbTpasBykoBon 06paboTku,
dunbTpoBaHue, pobaBreHne BTOPOro pacTBopuTeENns K GUNbTpaTy, nNepemelunBaHue,
LeHTpudyrmpoBaHue 1 3atem cbop TBepAON asbl C NONyYEHNEM KPUCTaNNNYECKomn opMbl

| coeauHeHna bopmynbi |.

10. Cnocobbl no n. 9, rae

B crnocobe 1

yKasaHHbIW pacTBOpUTENb BbiBpaH 13 rpynnbl, COCTOALWEN U3 aueToHa, MeTaHona, BOAbl U
nobbIX NX KOMOMHAUWMIA; NPEANOYTUTENBHO YKa3aHHbIWM pacTBOPUTENb NPeacTaBnsaeT cobon
aueToH NN CMELLAHHbIN pacTBOPUTENb, COCTOALLMIA U3 MEeTaHOMNA N BOAbI, UMW CMELLAHHbIN
pacTBopuTEnb, COCTOALWMA M3 aueToHa U BOAbl, NMPU 3TOM OOBEMHOE COOTHOLLEHUE
METaHona W BOAbl B CMELUAHHOM pacTBOpUTENE, COCTOSLEM W3 METaHona M BOAbI,
coctasnset 30:1 - 1:1, npegnoytTuTenbHO 9:1; 06bEMHOE COOTHOLLEHNE aueTOHAa U BOAbI B
CMELLaHHOM pacTBOpUTENe, COCTOALEM U3 aueToHa WM BoAabl, coctasnaer 6:1 - 1:1,

NpeanoYTUTENbLHO 4:1.

06BbEMHO-MaCCOBOE COOTHOLLEHME PacTBOPUTENS U CoeauHeHMst hopmMynbl | cocTaBnseT
20:1 - 451; n oBbEMHO-MaccoBOEe COOTHOLUEHME BOAbl, AODaBnsieMon B pacTBoOp

coeanHeHunsa opmynel |, n coeanHeHna popmynel | coctasnsaet 20:1 - 90:1.
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coeavHeHue copmynel | pacTBopsioT B pactsoputene npu 50-60°C;

nocne pacTBOpPeHWs coeanHeHuss opmMynbl | B ykazaHHOM pacTBopuTene nepemelunBaHne

NONYYEHHOrO pacTBopa Npu KOMHaTHOW TemnepaType B TedeHune 0,5-24 yacos,

nocrie ApobaBneHns BOAbI K pPacTBOpy COeAuMHEHUs dopmynbl | nepemewmsaHue
MONMYYEHHOrO pacTeBopa MPM KOMHATHOW Temnepatype B TedeHue 0,5-24 vacos, 3aTem

oxnaxgeHne 8o 5-15 °C n nepemelumsaHue B TeveHme ewe 1-4 4acos;

B crnocobe 2

yKasaHHbIN pactsoputenb BbibpaH 13 rpynnbl, coctoawen ns TIre, metun-tpet-6yTunosoro

acbmpa, BOAbIl, aLeToHa, n3onponaHona, AUxXIopmMeTaHa, ataHona n nobbix nx kKoOMOMHaUui;

CYCMEH3MI0 COEAUHEHNA DOPMYNbI | NepeMeLLMBaOT NPU KOMHATHOW TemnepaType Unu npu

45-55 °C, npegnoututensHo npu 50 °C;

CYCMEH3MIO COEAMHEHNA (OpMynbl | XpaHAT B 3alULEHHOM OT CBEeTa MecTe U

nepemMeLunBatoT B TeyeHune 6-10 gHen;

B criocobe 3

yKasaHHbIN pacTBOpuUTENb BbiOpaH 13 rpynnbl, COCTOsALWEN 13 aueToHa, TP, guxnopmeTanHa

1 NoBbIX NX KOMOMHaLWIA;

nocne uUNbTPOBAHUA pacTBopa CoeauHeHns opMynbl |, Korga OH ele ropsavunn,
MEANEHHOE OXNaXKAEeHWe pacTBopa AO KOMHaTHOW TemnepaTypbl CO CKopocTbio 6 °C/u,
3aTem oxnaxkgeHue n kpuctannusayms npy temnepatype ot -20 o 10 °C, npeanoyTuTensHo
oT 2 no 8 °C;

B criocobe 4

nepBblA pacTBopuTenb BbIOpaH W3 TPynnbl, COCTOALIEA U3 MeTaHona, 3dTaHona, T,
aueToHa, uaonponaHona nm nobbiX UX KOMOMHaUMA, BTOPOW pacTBOpuUTENb BbiOpaH U3
rpynnbl, COCTOSILLEN M3 BOAbI, METUN-TPET-OYTMNOBOro adpmpa, guxrnopmMeraHa n nbdbix Nx

KoMOBMHaUni;

06bEMHOE COOTHOLLIEHWE MEPBOrO PacTBOPUTENSA W BTOPOro PacTBOPUTENSA COCTaBMSET OT

1:5 go 1:20, npegnoyuturensHo 1:10.
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11. Kpuctannuueckas oopma A rugpoxnopuga coeguHeHuns doopmynsil |,

\\\QN
OH
Ag\ o
N/ \
X0,
W,
N

AndpakTorpamma  PEHTreHOBCKOW  MOPOLLUKOBOW  AUMPaKUMM  KOTOPOU  COAEPXKUT
XapakTepucTudeckne nunku npu yrnax 26, cocrasnsawowmx 6,4° + 0,2°, 12,8° £ 0,2°, 14,2° +
0,2°119,0° £ 0,2°.

12. Kpucrannuueckaa ¢opma A rugpoxnopuga coeauHeHus copmynsl | no n. 11,
andppakrorpamma  PEeHTFEHOBCKOW  MOPOLUKOBOW  Audpakumm  KOTOPOW  COLEPXUT
XapakTepucTU4ecKue NukKn npu yrnax 26, cocrasnsowmx 6,4° +0,2°, 8,5° £ 0,2°, 11,6° £ 0,2°,
12,8°£0,2°, 14,2° £0,2°, 17,1° £ 0,2° 1 19,0° £ 0,2°.

13. Kpucrannunueckasa cdopma A rngpoxnopuaa coeguHenms dpopmynel | no n. 11 nnn 12,
AucbpakTorpamma  PEeHTreHOBCKOWM  MOPOLLUKOBOW  AUMPaKUMN  KOTOPOW  COAEPXUT
XapakTepucTudeckmne nukm npu yrnax 26, cocrasnsawowmx 6,4° £ 0,2°, 8,5° £0,2°, 11,6° £ 0,2°,
12,8°+0,2°, 14,2° £ 0,2°, 17,1° £ 0,2°, 19,0° £ 0,2°, 19,7° £ 0,2°, 21,3° £ 0,2° 1 24,5° £ 0,2°.

14. Cnoco® nony4yeHus Kkpuctannmyeckon opmMbl A ruapoxnopuaa coeamHenns doopmynebi |

no noomy 13 nn. 11-13, BkNOYaOLWMIA

pacTBOpeHue coeanHeHns dopmynbl | B pacTBopuTeEne C NOMyYeHWeM pacTeBopa
coeguHeHunsa chopmynebl |, sobaBneHne K ykasaHHOMY pacTBOpPY CoeanHeHus opmynbl | npu
nepemMeLLunmBaHnM  COMSIHOW  KUCMOTbl B 3TaHOne, nepemMelumBaHue,  3atem
ueHTpudyrmposaHue, cbop TBepaon Gasbl U CyWKYy C MNOMYYEHUEM KPUCTANNNYECKON

dopmbl A rnapoxnopmaa coeamHeHnsa opmynel |.

15. Cnocob no n. 14, sknovaroLwmin

pacTBOpeHne coeauHeHus copmynbl | B pactBopuTene C MOMOLLBID YNbTPa3BYKOBOW

00paboTkM N HarpeBaHus;

Npwu 3TOM yKasaHHbIA PacTBOpPUTENb BbIOpaH 13 rpynmbl, COCTOSILLEN U3 3TaHOMNa, aueToHa,
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aueToHMUTpMNa, nsonponaHona u nbblix X kKoMOMHaLWIA;

KOHLUEHTpaUns CONAHON KACINOTbI B 3TaHone coctasndaeT 30-60 mr/mn, npeganovtmutensHo 50

M/ MIT;

nocne aobaBneHnNs COMSIHOM KUCMOTbl B 3TaHomne nepemMelinsaHne pacrsopa CoeguHeHUnd

dopmynbl | NPy KOMHATHOW TemnepaType B Te4eHne 4-24 4acos.

16. Kpuctannuueckas coopma B cynbhaTta coegnHeHuns copmyneil |,

,\\\QN
OH
Ag\ O
/ N
N O
Ly
N

andppakrorpamma  PEHTFEHOBCKOW  MOPOLUKOBOW  Andpakumm  KOTOPOW  COLEPXUT
XapakTepucTudeckmne nuku npu yrnax 20, cocrasnswowmx 12,2° + 0,2°, 17,1° £ 0,2°, 18,4°
0,2° n20,1° £ 0,2°.

17. Kpucrannundeckas ¢opma B cynbdara coegunHeHuss dopmynel | no n. 16,
AudpakTorpamma  PEHTreHOBCKOW  MOPOLLUKOBOW  AUMPaKUMM  KOTOPOWM  COAEPXUT
XapakTepucTudeckmne nuku npu yrnax 26, cocrasnswowmx 12,2° + 0,2°, 17,1° £ 0,2°, 18,4°
0,2°,19,6° £ 0,2°, 20,1° £ 0,2°, 20,6° £ 0,2° 1 22,1° £ 0,2°.

18. Kpucrannunyeckaa cdopma B cynbthata coeguHeHma dopmynel | no n. 16 vnun 17,
AudpakTorpamma  PEHTreHOBCKOW  MOPOLLKOBOW  AUMPaKUMM  KOTOPOWM  COAEPXUT
XapakTepucTuieckne nuku npu yrnax 26, cocrasnsawowmx 12,2° + 0,2°, 17,1° £ 0,2°, 18,4° +
0,2°,19,6° £ 0,2°, 20,1° £ 0,2°, 20,6° £ 0,2°, 22,1° £ 0,2°, 23,5° £ 0,2°, 26,8° £ 0,2° 1 29,3° +
0,2°.

19. Cnocob nony4deHns kpuctannuyeckon opmbel B cynbdata coegnHeHus dopmynbl | no

nobomy 13 nn. 16-18, BknovaroLwmn

pacTBOpeHue coeauHeHus dopmynbl | B pacTBopuTEne C MNOMyyYeHWeM pactsopa
coeguHeHunsa chopmynebl |, sobaBneHne K ykasaHHOMY pacTBOpy CoeauHeHus opmynbl | npu

nepemeLLMBaHnM CePHOM KUCIOTbI B 3TaHOMNe, NepemMeLlBaHue, 3atem LeHTpudyrnposaHme,
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cbop TBEpPAOW hasbl U CyLWKy C MOMyYEeHMEM KpucTannudeckonm ¢opmbl B cynbdharta

coegnHeHusa hopmynbl |.
20. Cnocob no n. 19, BknovaoLwmmn

pacTBOpeHne coeauHeHust opmynbl | B pactBopuTENne C MOMOLLBbIO YNbTPa3BYKOBOW

06paboTkn N HarpeBaHus;

r4a€ ykasaHHbll pacTBOpuUTENb BbIOpPaH M3 rpynnbl, COCTOSALWEN M3 3TaHoOna, aueToHa,

aueToHuUTpuna, nsonponadona u nobbix X koMOnHaLui;

KOHLEHTpaunsa CepHOM KACNOThl B 3TaHone coctasnsaeT 30-60 mr/mn, npeanodtutensHo 50

Mr/mn;

nocne fo6aBneHNs CEpHON KUCMOTbI B 3TaHOME MepeMelLMBaHue pacTBoOpa COeAMHEeHUs

dhopmynbl | Npy KOMHaTHOM TemMnepaTtype B Te4eHne 4-24 4acos.

21. Kpucrannuueckas dpopma C rugpobpomuaga coegmHeHns popmynsi |,

p‘\QN
OH
‘S\ O
j N
N O
P,
N

AudpakTorpaMmma  PEHTreHOBCKOW  MOPOLLKOBOW  AUbpakuMnm  KOTOPOWM  COAEPXUT
XapakTepucTudeckne nuku npu yrnax 26, cocraenawwmx 6,3° £ 0,2°, 12,6° £ 0,2°n 18,9°
0,2°.

22. Kpuctannuyeckas dopma C rugpobpommuga coeguHeHns dopmynel | no n. 21,
AudpakTorpaMmma  PEHTrEHOBCKOW  MOPOLLKOBOW  AUMPaKUMM  KOTOPOW  COAEPXKUT
XapakTepucTudecKne nukx npu yrnax 26, cocrasnsawowmx 6,3° £0,2°, 8,5° £ 0,2°, 12,6° £ 0,2°,
18,9° +0,2°, 21,3° £ 0,2°,24,4° £ 0,2° 1 25,2° £ 0,2°.

23. Cnocob nony4yeHus kpuctannuyeckon dopmbl C rugpobpommnga coeanHeHms popmynei |

no nn. 21 nnn 22, BknoYaroLwLmn
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pacTBOpeHue coeauHeHus dopmynbl | B pacTBopuTEne C MNOMyYeHMem pactsopa
coeguHeHunsa chopmynebl |, sobaBneHne K ykasaHHOMY pacTBOpy CoeanHeHust opmynbl | npu
nepemeLunmsaHmm B6pOMUCTOBOAOPOAHON KUCMNOTbl B 3TaHOMe, NepemelumMBaHue, 3aTtem
UeHTpudyrmposaHue, cbop TBepaon Gasbl U CyWKY C MNONYYEHUMEM KPUCTaNNNYECKON

dopmbl C ruapobpomuga coeanuHeHns popmynebil |.

24. Cnocob no n. 23, BkrovaoLwmm

pacTBOpeHue coeguHeHve dopmynbl | B pacTtBoputene C MOMOLLbI YNbTPa3ByKOBOW

06paboTkn N HarpeBaHus;

rae ykasaHHbll pacTBOpuUTENb BbiIOpaH M3 rpynnbl, COCTOSALWEN M3 3TaHona, aueToHa,

aueToHuUTpuna, nsonponadona u nodblix X koMOMHaLWI;

KOHUEHTpauns ©OpoMMCTOBOLOPOAHOM KMCNOTbl B 3TaHone cocrtasnser 30-60 wmr/mn,

npeanoytTuTensHo 50 mr/mn;

nocne aobasneHnst 5POMUCTOBOLOPOLHON KUCNOTbI B 3TAHONE NepemMeluMBaHne pacrteopa

coeanHeHus opmynbl | Npy KOMHaTHOWM Temneparype B Te4eHue 4-24 4acos.

25. Kpucrannuueckas doopma D hoctara coeguHerus doopmynsil |,

\\\:N
OH
‘S\ @)
N/ \
0,
W,
N

AudpakTorpaMmma  PEHTreHOBCKOW  MOPOLLUKOBOW  AUMPPaKUMM  KOTOPOWM  COAEPXKUT
XapakTepucTuieckKne nuku npu yrnax 26, cocraenawwmx 6,1° £ 0,2°, 10,9° £ 0,2°n 12,2°
0,2°.

26. Kpucrannuueckasa dopma D docdara coeguHeHus copmynel | no n. 25,
AudpakTorpaMmma  PEHTrEHOBCKOW  MOPOLLKOBOW  AUMPakUMM  KOTOPOW  COAEPXKUT
XapakTepucTudeckne nunkn npu yrnax 26, cocrasnsawowmx 6,1° £ 0,2°, 10,9° £ 0,2°, 11,7° &
0,2°n12,2° £ 0,2°.
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27. Cnocob nonyyeHunsa kpuctannuyeckon opmbl D dpocara coeguHeHns dopmynbl | no

nn. 25 nnn 26, Bknovarowmn

pacTBOpeHue coejuHeHua opmynbl | B NEPBOM pacTBopuTene C NnoryyYyeHnem pacrsopa
coeguHeHunsa chopmynebl |, gobaBneHne K ykasaHHOMY pacTBOpy CoeanHeHus opmynbl | npu
nepemewumsaHmm  PocopHON  KACNOTblI B 3TaHOME, nNepemMeluMBaHue, 3aTem
ueHTpudyrmposaHne n cbop TBEpaon asbl, gobasneHne kK cobpaHHOMYy TBEpPAOMY
BELLECTBY BTOPOro pacTBOPUTENS, NepemeluMBaHue, 3aTtem UeHTpudyrmposaHue, cbop

TBEPAOW dhasbl U CYLLKY C NOSyYeHMEM Kpuctannudeckon dopmbl D pocthaTta coegmHeHus

dopmynebl .
28. Cnocob no n. 27, BkrovaoLwmm

pacTBOpeHne coeauHeHus copmynbl | B nepBom pactBoputene npu ynbTpasByKOBOW

o6paboTke 1 HarpeBaHuw;

rae nepsBbl pacTBOpUTENb BbIOpaH W3 rpynnbl, COCTOSLEN W3 3TaHona, aueToHa,
aueToHUTpuna, usonponaHona wu nobbIX WX KOMOMHaUWW, BTOPOW pPacTBOPUTENb
npeacraBnseTr cobon CMELLaHHbIM pacTBOPUTENb, COCTOSALMA U3 aueToHa W BOAbI, rae

00bEeMHOE COOTHOLLIEHME aleToHa 1 Boabl cocTasnsaeT 7:1-9:1;

KOHUeHTpauns hochopHOn KNCNOTbI B 3TaHone coctaBnaeT 30-60 mr/mn, npeanoYTUTENbHO

50 mr/mn;

nocrne pobaBneHnMs POCHPOPHON KUCNOTbI B dTaHOMNE NepemMeluMBaHue pacTeopa
coeauHeHusa dopmynbl | Npu KOMHATHOM TemnepaTtype B TedeHue 4-24 4acoB; nocne
fobaBneHns BTOPOro pacTBOPUTENS NepeMeELLMBAHME MOSTYYEHHOro pacTBopa B TEYEHUe

HOYM NPY KOMHaTHOW Temneparype.

29. ®apmaneBTmyecKkasa KOMNo3numa, cogepaLlas Kpuctannuyeckyo popmy 1 coeanHeHns
dopmynbl | no nbomy U3 nn. 6-8, kpuctTannUueckyto oopmy A rmapoxnopuga CoeguHeHns
dopmynbl | no nobomy n3 nn. 11-13, kpuctannudeckyto dopmy B cynbhata coegnHeHns
dopmynbl | no nwbomy w3 nn. 16-18, kpuctannuyeckyio dopmy C rugpobpomuga
coeanHeHua copmynbl | no nn. 21 vnn 22 n/unn kpuctannuyeckyro opmy D docaTa

coeanHeHusa popmynel | no nn. 25 nnn 26.

30. dapmaueBTUHECKMIA COCTaB, COAEPXKaLUW KpucTannudeckyro cdopmy 1 coegnHeHuns
dopmynbl | no nbomy M3 nn. 6-8, kpUcTannM4eckyo oopmy A rmapoxnopuga CoeauHeHns

dopmynbl | no nobomy mn3 nn. 11-13, kpuctannuyeckyto dopmy B cynbhata coegnHeHns
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dopmynbl | no nwbomy wm3 nn. 16-18, kpuctannuyeckyio dopmy C rugpobpomuga
coegnHeHua copmynbl | no nn. 21 vinn 22 n/unn kpuctannumyeckyro opmy D docaTa

coeanHeHua popmynel | no nn. 25 nnn 26.

31. NpumeHeHune kpuctannudeckon dopmebl | coeguHenns popmynei | no nrobomy ns nn. 6-8,
Kpuctannudeckon hopmbl A rugpoxnopuga coeauHeHus doopmynbl | no nwobomy us nn.
11-13, kpuctannuyeckon copmbel B cynbdara coegnHeHns dopmynel | no nwobomy n3 nn.
16-18, kpuctannuyeckon dopmbl C rugpobpomnga coegmnHeHunsa popmynel | no nn. 21 nnm
22 w/vinn kpuctannudeckon dopmbel D docata coegmHenmsa popmynel | no nn. 25 unu 26
ANA MNONyYeHUa neKkapCTBEHHbIX CPEACTB ANS neyeHus 3aboneBaHun WNM COCTOSHUW,
cBa3aHHbIX ¢ JAK1/TYK2.

32. lNpumeHeHne no n. 31, oTnuyalweecs Tem, YTO yKasaHHble 3aboneBaHuUs Wnn
COCTOSIHMS NPeACTaBnstoT cobor ayTOMMMYHHbIE 3ab0oneBaHuss Unn paccTpoucTea, Takue
Kak peBMaToMAHbIN apTPUT UK BOCNanuTenbHble 3ab0neBaHust Unum paccTponucTea, a Takke

pakoBble UMK OMyXOmneBble NPONUGepPaTBHbIE 3a60NeBaHNsa UM PacCTPOMCTBA.
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