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OIIMCAHHUE U30BPETEHHUSA
2420-565946EA/045
CUHTE3 TUIIUDPAPHUBA

I. OBJIACTh TEXHUKH, K KOTOPOM OTHOCUTCS U30EPETEHHE

[0001] B HacTosiieM ONMUCAaHUM MPEACTABJICHBI CIIOCOOBI TMOJYYEHUS >KEIaeMOro
sHaHTHOMepa O-[amunO(4-xnmopdenmn)(1-mernn- | H-umunazon-5-nn)mernn|-4-(3-xaopherun)-
1-metun-2(1H)-XMHONMMHOHA, U3BECTHOTO elle Kak TUugapHuo.

II. YPOBEHb TEXHUKHU

[0002] HNHruburopsr bapHe3uaTpanchepassl OJIOKUPYIOT OCHOBHYIO
MOCTTPAHCIILMOHHYI0 Mo ukauuo Ras-0enka, TeM CaMbIM MPETSTCTBYS €ro JOKAJIH3aHU K
BHYTPEHHEH TIOBEPXHOCTH IUIA3MaTUYECKOM MeMOpaHbl W TOCHENYIOLEed aKTHBALUH
pACIIONIOXKEHHBIX ~ HIDKE 10  xony d¢dextopoB. XoTsS NEPBOHAYAJIBHO HHTHOUTOPHI
dapHeswTpancdepaspl ObUTH pa3padOTaHbl B KaYECTBE CTPATErHH TapreTHPOBaHWs Ras mpu
pake, BIIOCJIEACTBUU OBLIO NMPHU3HAHO, YTO OHU JEHCTBYIOT C MOMOIIBIO JOMOJHUTENBHBIX U
Oonee CIOXKHBIX MEXaHM3MOB, KOTOpPbIE MOTYT BBIXOIWThH 3a mpenenbl Ras, Boiekas [ Td-
CBSI3bIBAIOLINE OEJNKH, KHHA3bl, LEHTPOMEPCBS3bIBAOLINE O€JIKH W, BEPOSTHO, APYIHE
(hapHEe3UITHMPOBAHHBIE OEJTKH.

[0003] Koukpernbiii uHruoOurop QapHesuntpanchepasbl, KOTOPbIA ObUI OMHCaH,
npeacrasisier coboit (R)-(+)-6-[amuno(4-xnopdernn)(1-mernn-1H-umunazon-5-mn)mernn]-4-
(3-xnopdennn)-1-mernn-2(1H)-xunonuHon, eme wu3BecTHbld kak R115777 wmm  (R)-(+)-
tunudapand. Cm. WO 97/21701, omucaHue KOTOPOro BKJIIOYEHO B HACTOSIIMNA JTOKYMEHT
IIOCPENICTBOM CCBIIKM BO Bcel cBoel mnonHore. (R)-(+)-TunudapHu® SBISETCS CHIIBHBIM,
CEJICKTUBHBIM U MEPOpPAIbHO OHONOCTYIMHBIM MHIHMOMTOPOM (papHe3uaTpancdepaspl. ITO ONUH
u3 Haubojiee MEPCHeKTHBHBIX MHTHOMTOPOB (hapHe3unTpaHcdepasbl, O KOTOPOM B HACTOSIIEE
BpEMsl U3BECTHO, YTO OH HAXOIUTCS HA CTaJUU KJIMHUYECKUX MCCIIEAOBAHUMN, SIBISISICH OMHUM U3
areHToB, npouenmux Ha ¢asy Il uccnenosanmii.

[0004] OGHapyxeno, uto (R)-(+)-Tunudapaud obnagaer ouyeHb CHIIBHOW aKTUBHOCTBIO
NPOTUB OMyXOJieBbIX 3aboneBanuit. Habmonamn npoTHBOONYXOJMEBYI0 aKTUBHOCTD B COJIMIHBIX
OIyXOJISIX, & TAKKE B T€MATOJOTMUECKUX 3JI0KAY€CTBEHHBIX HOBOOOPA30BAHHMSIX .

[0005] Cunres (R)-(+)-Tunudapuuda, kak nepBoHadasbHO ommrcaHo B WO 97/21701,
IIPENCTABIIEH Ha cXeMe 1.
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[0006] B stom cunHTe3e TunmdpapHHO MepBOHAYATBLHO CHHTE3UPYETCS] B BHUJIE palemara
(cramust 3). 3aTeM >HAHTHOMEPHI Pa3NeSIIOT ¢ monydeHueM (R)-(+)-tunudapauda, XOTd U C
BBIXOIIOM BCETO TOIBKO 32,5%.

[0007] OnmcanHbIA BbIIIe TOAXOM MOTYEPKHBAECT XaPAKTEPHBIN HEAOCTATOK CIIOCOOOB,
OCHOBAHHBIX Ha pa3feNieHMH pamneMara. A HMEHHO, HexenarenbHbl (S)-(—)-3HaHTHOMED

OT6paCbIBaeTC${, 9TO NPUBOAUT K HU3KOMY BbIXOAY W JOIOJHUTECIIbHBIM MPOU3BOACTBCHHBIM



3arparam. Takum 00pa3oM, CyILIECTBYeT NOTPEOHOCTh B YCOBEPIIEHCTBOBAHHBIX CIIOCO0Ax
cuHTe3a (R)-(+)-tunudapuuda.

III. CYINHOCTDH U30BPETEHHA

[0008] B pmanHOM ONUCAHWM TIPEACTABIIEHBI CIIOCOOBI TONYYEHHS JKEIaeMOTO
sHaHTHOMepa O-[amuno(4-xnopdenmn)(1-mernin- | H-umunazon-5-nn)mernn|-4-(3-xaopderun)-
1-metun-2(1H)-XxnHONMMHOHA, U3BECTHOTO emle Kak TUnugapHuO. OAUH BApUAHT OCYIIECTBIEHHS
BKJIIOYAET CHHTE3 paleMU4eckoro Tunudapanta, KpUCTAUIU3ALMIO JKEJIaeMOro YHAHTHOMEpa U3
paliemara, BbIIEJIeHHE KPUCTAJJIOB KeJIaeMOro SHAHTHOMEpa M3 MAaTOYHOIO pacTBOpA, a TAKXKe
paLIEMHU3ALHIO M PELUPKYJISILUIO HEXKEJIATEIbHOTO YHAHTHOMEPA B MATOUHOM PaCTBOPE.

[0009] Onun BapuaHT ocyluecTBIeHUsT O0OOIIEH M TPENCTaBIEH CXEeMOW 2, KOTopas
npeAcTaBisieT co0oi cxeMy cuHTe3a ais nojydenus (R)-(+)-turmmpapauda ¢ HCIONB30BAHUEM
paLeMuYecKoro CuHTe3a TunudapHnda, KPUCTAJUTU3ALUH [T Pa3ieleHUsT PALleMUYEeCKOH CMECH
tunudapanda, ¥ paneMHU3aldd W PEIUPKYJSILUKM  MaTO4YHOTO pacTBopa oOOparHO Ha

NPOMEKYTOUHYIO CTAAMUIO PALIEeMUYECKOTO CUHTE3A.
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[0010] B npyrom BapuaHTe ocyuiecTBlIeHHs, 0OOOIEHHOM Ha CXeMe 3, aJIbTepHATHBHAS
MpOLEeAypa CHUHTE3a HMCIIONBb3YETCs Il PEUPKyJsuu MatodHoro pacteopa (VIb) obpatHo Ha
MPOMEKYTOYHYIO CTaUI0 PALIEMHYECKOTO CHHTE3A.
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IV. IIOAPOBHOE OIMMCAHUE

[0011] Ecnu He omnpeneneHO UWHOE, BCE TEXHUYECKHE W HAy4dHble TEPMUHBI,
UCTIONb3yeMbl€ B HACTOSIIEM JIOKYMEHTE, HMEIOT TaKoe K€ 3Ha4eHHe, Kakoe OOBIYHO
MOHMMAETCS CMIEIUAIMCTOM B TAHOUW OOJIACTH TEXHUKU. Bee myOnuKkauuu U MaTeHThl, YKa3aHHbIE
B HACTOSIIIIEM JOKYMEHTE, BKJIFOUEHBI TOCPEACTBOM CCBUIKH B TIOJTHOM OObeMe.

A. Onpenenenust

[0012] OnucaHusi TEPMUHOJIOTHH, MPUBENCHHbIE HMIKE, OTHOCATCS K HCIOJb3YEMbIM
31€Cb TEPMUHAM, €CJIM HE YKA3aHO UHOE.

[0013] Tepmun «crepeoxumudeckass (QOpMyJa» OTHOCUTCS K  TPEXMEPHOMY
NPEACTABICHUI0 MOJIEKYJIbI KaK TaKOBOW WM B mpoekiuu. [lapa crepeoxumuueckux (opmyn
SIBJISTFOTCSl  COBMAJAIOIIUMH TP  HAJNOXKEHUW», KOTJa OHU MOTYT OBbITh TPUBEOEHBI K
COBMAJCHUIO He OoJiee YeM MyTeM MepeMeIleHus 1 HeCBOOOIHOTO BPAICHHSI.

[0014] TepMuH «XUpPaTBbHOCTHY» OTHOCHTCS K TN€OMETPHUYECKOMY CBOWMCTBY HErHOKOTO
O00BEKTa, TAaKOro Kak MPOCTPAHCTBEHHOE pACIOJOKEHHE arOMOB, HE COBMAJAIOLIEe IPH
HAJIO)KEHUH CO CBOUM 3€PKAJIbHbIM OTpakeHHeM. Eciam oObekT CoBMajgaeT mpu HAJIOKEHUH CO
CBOMM 3€pKaJIbHbIM OTPaKEHHEM, TO OOBEKT OMUCHIBAETCS KK aXUPaIbHBIN.

[0015] TepmuH «3HAHTHOMEP» OTHOCUTCA K OAHOMY U3 Mapbl MOJEKYISIPHBIX
COEAMHEHH, KOTOpPbIE SIBJISIOTCSA 3€PKaJIbHBIMU OTPAXKEHUSIMH JIPYT APyra U HE COBMAJAOT MPHU
HAJIOJKEHUU.

[0016] TepmuH «onTHYECKass AaKTUBHOCTBY» OTHOCHTCS K CHOCOOHOCTH oOpasia
MaTepuajlia Bpalarb IUIOCKOCTb MOJSIPU3ALUN IMy4YKa MPOXOAALIErO IIOCKOMOISIPU30OBAHHOIO
CBeTa. JTO ONTUYECKOE BPALICHHE SIBJISIETCS TOCTATOUHOM, HO HE 00sI3aTeNIbHON OTIIMYUTENbHOM
XapaKTEPUCTUKOM  CHUCTEM,  COAEpKAalIMX  HEpaBHbIE  KOJMYECTBA  COOTBETCTBYIOLIMX
SHAHTUOMEPOB. DHAHTHUOMEP, BBI3BIBAIOIININ BpallleHHUe M0 YaCOBOW CTpENKe, €CIU CMOTPETh B
HAaIMpaBJICHUU BCTPEYHOIO CBETOBOIO Iy4yKa, MPHU OMNPEAEIEHHBIX YCJIOBHUSIX, HA3bIBAECTCS

IPaBOBPAILAIOIINM, M €r0 XUMHUYECKOe HaMMEHOBaHue Win (popMyiia 0003Ha4YaeTCsl MpePruKCOM



(+); oHaHTHOMEp, BBI3BIBAIOIIMI BpAIIEHHE B IPOTHUBOIOJIOKHOM HAIPABIEHHUH, SBISETCS
JICBOBPAIIAIOIIUM U 0003HaYaeTCst mpeUuKcom (—).

[0017] DnanTHOMEep MOxeT Takke oOo3HadaTbesi mpedukcoM (R) mmm (S), koTOpBIH
BBIBOAMTCS IIyTeM NpUMEHeHus npasui crapunHersa Kana-Muronsna-IIpenora, obmenpunstoe
onucanue kotopbix aaercs B R. S. Cahn, C. K. Ingold, V. Prelog, Angew. Chem. 78, 413-447
(1966), Angew. Chem. Internat. Ed. Eng. 5, 385-415, 511 (1966); u V. Prelog, G. Helmchen,
Angew. Chem. 94, 614-631 (1982), Angew. Chem. Internat. Ed. Eng. 21, 567-583 (1982).

[0018] TepMuH «IHAHTHOUUCTBIIY WU «IHAHTHOMEPHO YMCTBINY» OTHOCUTCS K 00pasiy,
BCE MOJIEKYJIbI KOTOPOTO UMEIOT OJMHAKOBYIO XUPAJIBHOCTh B AUANa3oHe OOHAPYKEHUSI.

[0019] TepmMuH «paueMuueckass CMeCb» WM «paleMar» OTHOCUTCS K 3KBUMOJSIPHOU
CMeCH Napbl 3HAHTHOMEPOB. Paniemudeckas cMech He NPOsIBISET ONTUYECKONW aKTUBHOCTH.

[0020] TepmuH «>HAHTUOMEPHBII M30BITOKY» OTHOCHTCSI K Pa3HULE B MOJIBHBIX JIOJISIX
IBYX TPOTHUBOIOJIOXKHBIX SHAHTHOMEPOB B KOMITO3WUIMH. JHAHTHOMEPHBIH H30BITOK YacTO
BBIPAXKAETCsl B IPOLIEHTAX.

[0021] TepmuH «KHCIOTa» OTHOCUTCA Kak K KucioTe bpaHcTena, Tak M K KHUCIOTE
JIprouca. Kucnora BbpsHcTena mpencraBisier coOOW MOJIEKYISIPHOE COEOUHEHHE, CIOCOOHOe
oTHaBaTh TUAPOH OCHOBaHMIO bpaHcrena. Kucnora JIbtonca npencrapisieT coOO0i MONEKYISIPHOE
COEAMHEHHNE, KOTOPOE SIBJISIETCS] aKLENTOPOM 3JIEKTPOHHOW Maphl U, CIEAOBATEIBHO, CIIOCOOHO
pearnpoBarh ¢ ocHOBaHUEM JIbtonca ¢ oOpasoBaHueM annykra JIpronca, pasmesnsist 3JeKTPOHHYIO
napy, IpeIoCTaBIeHHYK OCHOBaHueEM JIprouca.

[0022] TepMuH «OCHOBaHHE» OTHOCHUTCS Kak K OCHOBaHMIO bpsHcTema, Tak U K
ocHoBaHuio JIetonuca. OcHoBanue bpsHcTena mpencrasisier coO0N MOJIEKYJSIPHOE COSTUHEHHE,
CIOCOOHO€ TNMPHHUMATh TMIAPOH OT Kucnotbl bpsHcrena. OcHoBanme Jlptonca mnpencrasnsieT
coOOll MOJEKyJISIpHOE COENUHEHHE, CIOCOOHOE MPEAOCTABISTh Mapy 3JeKTPOHOB M, TaKUM
o0pa3oM, crocoOHOe KOOPIMHHMPOBAThCS ¢ Kuciorod JIpromca, oOpasyst B pesyiasrare aamyKT
JIprouca.

[0023] Tepmun «rumpoH» mpencTaBiseT coOON oOllee HaMMEHOBAaHHE KaTHOHA H+,
UCTIONb3yeMoe Oe3 ydeTa MaccChl sigpa aToMa BOAOPONa.

[0024] TepmMuH «COJNb» OTHOCUTCA K XHUMHYECKOMY COEAMHEHHIO, COCTOSIIEMY U3
COBOKYITHOCTH KaTUOHOB U aHUOHOB.

[0025] Tepmun «XupanbHBIM pa3feNAIOIIMA  areHT» OTHOCUTCA K  PEareHTy,
UCTIONb3YEMOMY ISl TIPEBPAIIEHUS] CMECH 3HAHTHOMEPOB B JHACTEPEOMEPBI, OOBIUHO MyTEM
00pa3oBaHMs XOPOIIO KPUCTAJUTU3YIOIIEHCS THacTepeOMEPHON COH.

[0026] TepmMuH «pacTBOPUTENb» OTHOCUTCA K KHUAKOCTH, B KOTOPOH pPacTBOpPsSEMOE
BEIECTBO PACTBOPSIETCS C 00Pa30BAHUEM PACTBOPA.

[0027] TepMuH «CMEUIMBAEMOCTb» OTHOCUTCSI K CIHOCOOHOCTH CMecCH OOpPa3OBBIBATH
OHY €AMHCTBEHHYIO (pa3y. CMemmBaeMOCTb MOXKET OBbITh OrpaHWYeHa OINpeeeHHbIMU
AVana3OHaMU TEMIIepaTyphbl, AaBJICHUSI U COCTABA.

[0028] Tepmmu «mpomecc» H  «CIOCOO» HCHOJB3YIOTCS B3aUMO3aMEHSIEMO IS

0003Ha4YeHHUs] ONMUCAHHOIO 3/1eCh croco0a MoMydeHHs: CoequHeHus. MonuduKkamuy OnucaHHbIX



371€Ch IPOLIECCOB U CIIOCO0O0B (HAPUMEDP, UCXOIHBIX MaTepHAIIOB, PEAareHTOB, 3aIUTHBIX TPYIIIL,
pacTBOpUTENEH, TEMIIEPaTyp, BPEMEHH PEaKIMH H/MIN OYUCTKH), KOTOPbIE XOPOIIO H3BECTHBI
CHEeLMAINCTaM B JAHHOH 00J1aCTH, TAaKXKe OXBAThIBAIOTCS H300pETEHUEM.

[0029] TepmuH «pa3aeneHne», KONTUHYECKOE PA3ICIICHUEY WIH «XUPATBHOE PA3AECICHUE»
UCTIONIB3YIOTCSl B3aMMO3aMeHsieMO JUIsi 0003Ha4YeHus JTI000ro MpoLecca, ¢ MOMOLIBI0 KOTOPOTO
paueMuyecKkasi CMECh Pa3esIeTCs Ha 1Ba COCTABIISAIOIIMX €€ YHAHTUOMEpa.

[0030] TepmuH «KpHCTAJUIM3ALMS»  OTHOCHTCS K  OOpasOBaHMIO  TBEPAOTO
KPHUCTAJUTMYECKOTO BELIECTBAa M3 PacTBOpA, pacIulaBa, mapa WM JPYyroil TBepaoil ¢asbl, Kak
MIPaBWJIO, ITyTE€M MOHIKEHUS TEMIIEPaTypPhbl N IyTEM BbIMTapUBAHUS PACTBOPUTEIISL.

[0031] TepmuH «MaTO4YHBIN PacTBOP» OTHOCUTCS K TOH YaCTH pPacTBOpa, KOTOpas
ocTaercs IOCjie KPUCTAJUNIM3allMd M3 pacTBOpa. OJTO JKUAKOCTb, TOJydaemas MyTeM
OT(UIBTPOBBIBAHUS 00Pa30BABLINXCS KPUCTAIIIOB.

[0032] TepMmuH «3KCTpaKIUs» OTHOCUTCS K TMPOLECCY MEPEeHOCa BEIeCTBa W3 JIFOOOM
MAaTpPHLBbI B MOIXOMAIIYIO KUAKYIO (pasy. B 4acTHOCTH, OH OTHOCHTCS K SKMAKOCTh-KUIKOCTHON
SKCTPAKLWH, KOTOpasi MPEACTaBIsET COOOH Mporecc MepeHoca PacTBOPEHHOIO BEIIeCTBA W3
KHUIKOH (hasbl B IPYTYIO HECMELIMBAIOIIYIOCS MM YACTHYHO CMEIIHBAIOINYIOCS JKUAKYIO (asy
IIPU KOHTAKTE C HEH.

[0033] Tepmun «peakuusy HCHIONB3yeTCsl sl OOO3HAUEHWs] KOHTAKTa OJHOTO
pearupyrowero BeIecTsa, peareHTa, paCTBOPUTEIS, KaTaJu3aropa WM PeakHOHHOCIIOCOOHOH
IPyHIbl ¢ APYTUM PEArupyroluM BELIECTBOM, PEAreHTOM, PACTBOPUTENIEM, KaTaJIU3aTOPOM UIIH
peaxkMoHHOCIIOCOOHOH rpynmoi. Ecnu He ykazaHO MHOe, pearupyrolle BeIecTBa, PEeareHThl,
PacTBOPHUTENH, KaTaJIU3aTOPbl M PEAKIIMOHHOCIIOCOOHBIE TPYIIbI MOTYT OBITH NOOABIEHBI IO
OTZEJIbHOCTH, OMHOBPEMEHHO WIIM PA3AebHO, W/WIIM MOTYT ObITh J00OABJIEHBI B JTIOOOM MOPSAKE.
Onu MoryT ObITh HOOaBJIEHBI B MPHUCYTCTBHU TEIUIA WIM B €r0 OTCYTCTBHE, U HEOOS3aTeNbHO
MoryT ObITh noOaBieHbl B HHEPTHOH armocdepe (Hanmpumep, N, wmmm Ar). B Hekoropsix
BApUAHTAX OCYLIECTBICHHUS TEPMHH «PEAKLMS» MOKET TaKKe OTHOCHTHCS K OOpa3OBaHHIO i71
Situ VA BHYTPUMOJIEKYJIIPHON pEaKIUH, KOrAa PeaklHMOHHOCIOCOOHBIE IPYIIIbI HAXOMSATCS B
OITHOW U TOH K€ MOJIEKYJIE.

[0034] TepMmuH «IPUMEPHO» WM «IPUOTUIUTENBHO» 0003HAYAET IOMYCTUMYIO
MOTPEIIHOCTb JJIs1 KOHKPETHOTO 3HAYECHHUSI, YCTAHOBIEHHYIO CIIEIIMAINCTAMHU B TAaHHOH 001acTH,
KOTOpasi 4aCTUYHO 3aBHCUT OT TOrO, KaKk 3TO 3HAUYE€HHE H3MEpSIIOT WIM YCTaHABJIMUBAIOT. B
HEKOTOPbIX BAapUAHTAaX OCYLIECTBICHHUS TEPMHUH «IPUMEPHO» WIH KIIPHOIU3UTEIBHO»
0003Ha4YaeT MOrpeImHoCTh B npenenax 1, 2, 3 min 4 cTaHAapTHBIX OTKJIOHEHWH. B HekoTopbhIx
BAPUAHTAX OCYINECTBICHUS TEPMHH «IPUMEPHO» WIH «IPUOTU3UTENBHO»  O3HAYaeT
HaxoxneHue B npenenax 50%, 20%, 15%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0,5%
unu 0,05% ot 3amaHHOrO 3HAUYEHUS UJIH AUaTa3OHa.

[0035] TepmuH «coenWHEHHE» BKIIIOYAET €r0 COJb, COJbBAThl (HAMPHUMEpP, THUAPATHI),
COKPHUCTAJUIBI U TOTUMOP(QBL.

[0036] TepmuH «conmbBaT» O3HAUYAET KOMILIEKC WJIM arperar, 0Opa3OBaHHbIN OXHOW WM

HECKOJIbKUMH MOJICKYJIaMU pPAaCTBOPCHHOI'0 BCHICCTBA, HAMMPUMED, MNPECACTABJICHHOIO 3A€CH



COEAMHEHUs], U OMHOHN WJIM HECKOJBKUMH MOJIEKYJIAMU PACTBOPUTEIS], KOTOPBIE MPHUCYTCTBYIOT B
CTEXHOMETPHUYECKOM WJIM HECTEXHOMETPUUECKOM KojuuecTBe. llomxopsime pacTBOpUTENH
BKJIFOUAIOT, O€3 OrpaHUYeHusi, BOAY, METAHOJ, STAHOJ, H-IPOMAHOJ, M30MPONAHON U YKCYCHYIO
KHUCJIOTY. B HEKOTOpBIX BapuaHTax OCYINECTBJIEHUS PACTBOPUTENb SIBJISETCS (apMalleBTUYECKU
npuemyieMblM. B OmHOM BapHaHTe OCYLIECTBJIEHHMs KOMIUIEKC MJIM arperar HaxOAWTCS B
KpUCTAJUIN4YeCKOH ¢opme. B npyrom BapuaHTe OCyIIECTBIEHHsS KOMIUIEKC WM arperar
HAaXOOUTCS B HEKpHCTaM4yeckod (opme. Tam, rae pacTBOpHUTENEM SBJISETCS BOIA, COJBBAT
SBJISIETCST THAparoM. [lpuMepbl THUAPATOB BKJIIOYAKOT, O€3 OrpaHW4YeHus, MOJYyTUAPAT,
MOHOTHPAT, AUTHIPAT, TPUTUAPAT, TETPAruApaT U MeHTaruapar.

[0037] Tepmun «mnomuMopd» OTHOCHTCS K TBEPAbIM KPHUCTAUIMYECKHM (opMam
COEIMHEHUs WU ero KOMIUIeKca. PasmuuHbie mosuMopdsl OJHOTO B TOTO e COEUHEHHSI MOTYT
NPOSIBIISITH Pa3IMyHble (PU3HUECKUE, XUMHYECKUE W/ UM CIIEKTPOCKONMYECKHE CBOICTBA.

[0038] Ecnm crepeoxumusi CTPYKTYpbl WM €€ YacTH He OOO3HaueHa, HaIrpuMep,
JKUPHBIMU WJIM TyHKTHPHBIMH JIMHUSIMH, CTPYKTYpa MK €€ 4acTh JOJDKHA HHTEPIPETHPOBATHCS
KaK OXBATBIBAIOIINE BCE CTEPEON3OMEPDI CTPYKTYPHI.

B. Cnoco0b1 nosyuenust

[0039] B HekoTOpBIX BapUaHTaX OCYINECTBJICHHS B HACTOSIIEM H300PETEHUH MPENJIOKEH
croco0 TONYy4YeHUs] JKelaeMOro SHaHTHOMepa TunudapHuOa, BKIOHAOIMMUA cragud: (1)
NOJIy4EeHUs] HMCXOOHOTO Marepuaia, coiepamero TUnugapHUO, KOTOPbIA HE SBISETCS
SHAHTUOYHUCTBIM IO JKEJIAeMOMY SHAHTHOMEpY; (11) MpeBpalleHHss MCXOOHOrO MaTepuana co
craguu (1) B palieMU4ecKyr cMech TUnudapHnoa; u (1i1) BbIIEIEHUS JKEIaeMOro 3HaHTHOMeEpa
tunudapuanda u3 pauemuueckoll cmecu tunupapHuba co craguu (ii). B omHom BapuanTte
OCYLIECTBJIEHHUsI Croco0 MOka3aH Ha cxeme 2. B omHOM BapuaHTe OCYLIECTBIEHUs CIOCOO
NIOKa3aH Ha cXeMme 3.

[0040] B omHOM BapmaHTe OCYINECTBJICHHUS >KeJNaeMblii dHaHTHOMEp TunudpapHuda
npezacrasisier codoit (R)-(+)-tunudapuud. B oqHOM BapuaHTe OCYLIECTBIICHHS, KaK MOKAa3aHO
Ha cxeMe 2, ’KejlaeMblii sHaHTHOMep ThmudapHubda npencrapiser codoi (KR)-(+)-tunudapuud. B
APYyroM BapUaHTE OCYLIECTBICHMs, KaK IIOKa3aHO Ha CXeMe 3, JKeJAeMbIil SHAHTHOMEp
tundapunda npencrasisier codoit (R)-(+)-tunudapaus.

[0041] B HekoTOpbIX BapuUaHTaX OCYIIECTBIIEHUS HCXONHbIH Marepuan cramguu (1)
CONEP’KUT MATOYHBI PACTBOP W3 TMpoLEcca KPUCTAUIM3ALMH. B  HEKOTOpBIX BapHaHTaxX
OCYINECTBJIEHUS] HMCXOOHBIH Marepuasn cragud (1) COXEPKUT SHAHTHOMEPHBINH H30BITOK
HEeXKeNaTeJIbHOr0  3HaHTHOMepa TunudapHnOa. B ogHOM  BapuaHTe  OCYILIECTBIICHHS
HEeKeNaTeNbHbI 3HaHTHOMep TunHpapHnda npencrasiaster codoit (S)-(—)-turmdpapandt. B
APYroM BapHaHTE OCYIIECTBJICHHs, KaK IMOKa3aHO Ha CXeMe 2, HEeXXeJaTeNIbHbIH SHAaHTHOMED
tunudapunda npexacrasisier coboit (S)-(—)-tunudapuand. B npyrom BapuaHTe OCYIIECTBICHUS,
KaK TMOKa3aHO Ha CXeMe 3, HeXeNlaTeJIbHbIN SHaHTHOMep Tunudapauda npeacrasisier codoit (S)-
(—)-Tummgapauo.

[0042] B HekoTOpbIX BapuaHTaX OCYIIECTBJIEHUSI MCXOAHBIN Marepuan co cranuu (1)

comepuT conb TunudapHOa, OOpa30BaHHYI KHUCJIOTOW. B  HEKOTOphIX BapHaHTax



OCYINECTBJICHUs] KHUCJIOTA TPENCTaBIseT COOOH SHAHTHOYMCTYIO XUPAIBHYI) OPTraHHYECKYHO
KHCJIOTY. B HEKOTOpBIX BapHaHTax OCYLIECTBIEHHUS KHCJIOTAa MPEACTaBIsIET COOON XUpaJIbHBIHI
pazpensiroluii areHT. B oqHOM BapuwaHTe OCYIIECTBIICHUS KHCIOTA sIBIsieTCs (—)-nuben3om-L-
BUHHOW KHUCJIOTOU. B nIpyrom BapuaHTe OCYILUECTBJICHMs], KaK IMTOKAa3aHO HAa CXeMe 2, KUCJIOTa
sBisiercst (—)-nuOeH30mn-L-BUHHON KucnoToil. B apyroM BapuaHTe OCYINECTBIECHHUS, Kak
NIOKA3aHO Ha cXeMe 3, KUCyoTa sBisieTcst (—)-audeH3omn-L-BHHHON KUCIOTOH.

[0043] B HexkoTOpBIX BapuaHTAaX OCYLIECTBIACHMs cTafgus (ii) MpeBpalleHUs UCXOTHOTO
MarepHuaia B palleMHYeCKyl0 cMech Thunudapauba Brirovaer ctaauu: (ii)(a) peakiuu UCXOTHOTO
Marepuaa ¢ HAITPUTOM HATPHUsl B PEAKLIMOHHOM PACTBOPUTENIE C MOJyYEHHEM CMECH MPOAYKTOB;
(i1)(b) BbImENeHus pauemudeckoro crupra ¢popmyinsl (II) u3 cmecu npoaykTos co cranuu (ii)(a);
u (ii)(c) mpeBpameHus panemuueckoro crupra co craguu (ii)(b) B paneMHYecKyrd CMecCh
tunudapunda. B omHOM BapuaHTe OCYIIECTBIEHHUS CTAANU MTOKA3aHbI HA CXeMe 2.

[0044] B mHexoTOpBIX BapuaHTAaxX OCYLIECTBICHMs cTamus (i1) MpeBpaIleHUs UCXOTHOTO
Marepuana B paleMH4YecKyro cmech TunudapHnbOa prmodaer craauu: (ii)(a) HarpeBaHUs
HCXO/THOTO Marepralia B BOIHOM PEaKLIIOHHOM PacTBOPHUTENE C MOJTyUYEHHEM CMECH MPOAYKTOB;
(i1)(b) Beimenenust panemudeckoro crmpta ¢opmyasl (II) mmu (Ila) U3 cMecu MPOXYKTOB €O
cranui (i1)(a); u (i1)(c) nmpeBparueHus pareMudeckoro crnupta co craaud (ii)(b) B paueMuyeckyro
cmech Tunudapuanda dopmynsl (IV). B onHOM BapuaHTe OCYLIECTBIEHHS CTaIUU TMOKA3aHbI HA
cxeme 3.

[0045] B HexoTOpPBIX BapHaHTax OCYINECTBJICHUs, PEAKLIMOHHBIA PAaCTBOPUTENb CTaAUuU
(i1)(a) mpencraBisier cOOOW OpPraHUYECKHH pPAaCTBOPUTENb, BOAY WJIM HX CMeChb. B omHOM
BapHaHTe OCYLIECTBJICHUS PEAKIHOHHBbIM pacTBOpUTENb cramuu (ii)(a) mpencraBisieT coOoit
CMeCh OpPraHMYECKOrO PAaCTBOPHUTEN U BOAbL. B HEKOTOPBIX BapHaHTaX OCYLIECTBJIEHHUS CMeECh
uMeeT 00BEeMHOE OTHOIIEHHE OPraHMYeCKOro pacTBOpHUTENsl K Boae B auamasoHe or 20:1 mo
3,5:1. B npyrom BapuaHTe OCyIIECTBICHUSI OObEMHOE OTHOIIEHNE OPTaHUYECKOTO PACTBOPUTEIS
K Bome cocraBisier 4:1. B ogHOM BapuaHTe OCYLIECTBJIEHHs, KaK IOKa3aHO Ha CXeMe 2,
00BEMHOE OTHOIIEHHE OPTaHUYECKOrO PacTBOpHTENs K Bome cocrabisieT 4:1. B HekoTopbixX
BapUAHTAX OCYLIECTBJIEHHUS] CMECh UMeeT 00BEMHOE OTHOIIEHUE OPraHHYECKOrO PACTBOPUTEIS K
BOZe B nuamnaszoHe oT 6:1 mo 2:1. B omHOM BapuaHTe OCYLIECTBIEHHS OObEMHOE OTHOIICHHE
OpPraHU4eCKOro PacTBOPUTENS K BOAE COCTaBisAeT 2:1. B npyroM BapuaHTe OCYLIECTBICHHUS, KaK
MOKA3aHO Ha cxeMe 3, 0ObEMHOE OTHOLIEHHE OPraHHYECKOrO PACTBOPUTENSI K BOAE COCTABIISIET
2:1.

[0046] B HexoTOpbIX BapuaHTax OCYILECTBIEHUs] OPraHUYeCKUil pacTBOPUTENb
CMEIINBAETCS C BOIOW. B HEKOTOPBIX BapHaHTaX OCYIIECTBIECHHSI OPraHUYECKUN PaCTBOPUTEIND
npeacTaBisieT coOOH aleToH, alleTOHUTPIII, METaHOJ, TPET-aMUJIOBBIN CIIUPT, WM UX cMech. B
OJTHOM BapHaHTE OCYIIECTBIEHHS], OPraHUYECKHI PAaCTBOPUTEIND MPENCTABIsIET cOOO0I aneToH. B
APYroM BapHaHTe OCYLIECTBICHHS OPraHWYeCKUH pPaCTBOPUTENb MPENCTaBiIseT CcoOOH
aUeTOHUTPUI. B Apyrom BapuaHTe OCYIIECTBJIEHMS KaK MOKA3aHO HA CXEMe€ 2, OPraHu4YeCcKui
pacTBOPUTENDb TMpPEACTABIsET COOOW aueToH. B HEKOTOPBIX BapHaHTax OCYIIECTBIICHUS

OpPTraHUYECKUN PACTBOPUTENb MPEACTABIsIET COOOH AaleTOHUTPHJ, METHJISTHIIKETOH, alleTOH,



DMF, unu ux cmecb. B 0omHOM BapuaHTe OCYIIECTBJICHUs] OPraHMYECKUN PaCTBOPUTEIb
npeacTaBisieT co00M METHIIITHIKETOH. B OHOM BapwaHTe OCYINECTBJIEHUS, KaK IOKa3aHO Ha
cxeMe 3, OpraHM4YeCKHi pacTBOPUTENb IPEACTABISIET COO0H METHIIITHIIKETOH.

[0047] B HekOTOpBIX BapHaHTAax OCYLIECTBJIEHHs peakius Ha craguu (i1)(a) mporekaer
npu TeMmeparype B auanazoHe ot npumepHo 20°C no npumepno 75°C. B omHOM BapuaHte
OCYLIECTBJIEHHsI peakiust Ha craauu (ii)(a) mporekaer mpu temneparype mnpumepHo 20°C. B
APYrOM BapHaHTe OCYLIECTBJICHUs peakuus Ha craauu (ii)(a) mporekaer npu remneparype 20°C.
B npyrom BapuaHTe OCYINECTBJICHHS, KaK MOKAa3aHO Ha CXeMe 2, peakuusl MPOTEKaeT MpHu
temrieparype 20°C. B HeKOTOpbIX BapuaHTaX OCYLIECTBJIEHUs peakiuss Ha craguu (ii)(a)
IPOTEKaeT MpHU TemIieparype B Auamna3oHe oT npumepHo 60°C no mpumepno 80°C. B omHOM
BapHUAHTE OCYILIECTBIEHUs peakuus Ha craguu (ii)(a) mpoTeKaeT Mpu TeMIepaTrype MPUMEPHO
80°C. B ppyroMm BapuaHTe OCYLIECTBICHMs peakuuss Ha craauu (ii)(a) mpoTekaer mnpu
TeMriepatype npumepHo 76°C. B npyrom BapuaHTe OCYLIECTBJIEHHUS, KaK MOKa3aHO Ha CXeMe 3,
peaxiusl IpoTeKaeT Npu Temreparype npumepHo 76°C.

[0048] B HekoTOpBIX BapHaHTaX OCYIIECTBICHHS peakius Ha ctaaud (ii)(a) mporekaer B
NPUCYTCTBHH 100aBKH. B HEKOTOPBIX BapHaHTaX OCYLIECTBIEHHs H0OAaBKa MPEACTABIAET COOOH
KHUCJIOTY. B OTHOM BapuaHTe OCYLIECTBIEHHS KUCIIOTA MPENCTABISET COOOH CepHYIO KHCIOTY. B
APYroM BapHaHTE OCYIIECTBJIEHUS KHCIOTa MPEACTABIIeT COOON CONSTHYIO KHCIOTY. B npyrom
BapUaHTE OCYIIECTBIEHMs KHCIOTa mpexncramBisier coboit 50% cepHyro kucnory. B nmpyrom
BapHaHTE OCYIIECTBJICHUS] KUCIIOTA TPEACTaBsieT co0oit 37% CONSHYIO KUCTIOTY.

[0049] B mHexoropeix BapuaHTax ocymecTBieHuss Ha craguu (i1)(b) Beimensercs
pauemrdeckuii cnupt ¢opmyisl (II) B Bune conu. B ogHOM BapraHTe OCYIIEeCTBIEHUS Ha CTAINH
(11)(b) Bbimensiercs pauemudeckuit cniupt opmynsl (II) B Bume rugpoxiopupgHoi conu. B
APYroM BapHaHTe ocyuiecTBiIeHus Ha craauu (ii)(b) Beigesnsiercst conb dopmyasl (Ila). B npyrom
BapHUaHTE OCYLIECTBJIEHHs, KaK MOKa3aHO Ha cxeme 2, Bbiaessiercss conb ¢Gopmyns (Ila). B
APYroM BapUaHTE OCYIIECTBJICHUS, KaK MOKAa3aHO Ha cxeMe 3, BbinessieTcs conb popmyssl (11a).

[0050] B HekoTOpbIX BapuaHTax ocymecTBieHusi, cragus (ii)(b) BbIgeneHUs
patemrmdeckoro crimpta popmyssl (II) u3 cmecu nponykToB co cramuu (ii)(a) BKIIOYAET CTATUU!
perynupoBanust pH cMecu NpPOAYKTOB C IOMOIUBIO OCHOBAHHS, SKCTPArHPOBAHUS CMECH
NPONYKTOB SKCTPAKLIHUOHHBIM PACTBOPUTENEM, M KPUCTAUIM3ALMHU PALEMUYECKOTO CIHUPTa
dbopmyner (I1).

[00S1] B HexoTOpBIX BapuaHTax ocCyullecTBieHuss pH cMecu NpOnyKTOB MPUBOAAT K
AuanasoHy oT nmpumepHo 5 no npumepHo 10. B omHOM BapuaHTe ocywectsienus pH cmecu
MPOAYKTOB NOBOAAT 10 npumMepHo 10. B ogHoM BapuanTte ocyuiectsiaenust pH cMecu npoaykTos
IOBOIAT 110 MpuMepHO 8. B npyrom BapuanTte ocymiectsienusi pH cmecn npoaykToB JOBOIAT 110
10.

[0052] B HekoTOpBIX BapuaHTax OCYIIECTBICHHs OCHOBAHME IPENCTABISET COOOM
THPOKCH]] HATPUSl UM THAPOKCHI aMMOHHUS. B OZHOM BapuaHTE OCYIIECTBJIEHUS OCHOBaHHE
npeacTaBisieT coOOd TuApokcua Harpusi. B napyrom BapuaHTe OCYLIECTBIEHHS OCHOBAaHUE

npencrasisier codoit 10% BOIHBIN THAPOKCUI HATPHSL.
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[00S3] B HEKOTOpBIX BapuaHTax OCYINECTBJICHUS] SKCTPAKLMOHHBIA PacTBOPUTEIb
npeacTaBisieT coOOM HM3OMponmmIaneraTr wid 2-merwirerparuapodypad. B omHom Bapuante
OCYIIECTBJIEHUS SKCTPAKIIMOHHBIN PACTBOPUTEID MPEACTABIAET COOOI U30NMPONHIIALIETAaT.

[00S4] B  HexkOoTOpBIX  BapUAaHTaX  OCYLIECTBJICHUS  PALIEMUYECKUH  CIIUPT
KPUCTAJUIM3YETCA B BHUAE TUAPOXJOPUAHON comu. B OOHOM BapuaHTe OCYILECTBIEHUS, Kak
MOKAa3aHO Ha CXeMe 2, paleMHYeCKUH CIUPT KPUCTAUIU3YeTCs B BUAE TMAPOXJIOPUAHON COJIH
¢dopmyue (Ila). B npyrom BapuaHTe OCYLIECTBICHUS, KaK IIOKA3aHO HAa CXeMe 3, paLeMHYeCKUi
CIHMPT KPUCTAJUIU3YETCS B BUJIEC TUAPOXJIOpUIHON cou popmydbl (11a).

[0055] B HekoTOpbIX BapHWaHTax OCYLIECTBiIeHUs cTanusi (ii) MpeBpalleHUss UCXOTHOIO
Marepuaia B palleMUYeCcKyro cMech TunHudapHuOa BKI0YaeT craauu: (i1)(a) peakuuu UCXOITHOTO
Marepuasa ¢ HUTPUTOM HaTpHsl B PEaKLIIOHHOM PacTBOPUTEJNE C MONyYEeHHUEM CMECH IIPOAYKTOB;
(i1)(b) BbImeneHus pauemuueckoro crupra ¢popmynsl (II) u3 cmecn npoaykTos co cranuu (ii)(a);
u (ii)(c) mpeBpameHus panemuueckoro crupra co craguu (ii)(b) B paneMHYEcCKyrd CMecCh
tunudapunda. B omHOM BapuaHTe OCYIIECTBICHUS CTAINH ITOKa3aHbl HAa CXeMe 2.

[00S6] B HexkoTOpBIX BapHaHTax OCYILNECTBJICHUs, PEAKLIMOHHBINA PAaCTBOPUTENb CTaAUuU
(i1)(a) mpexncraBisier cOOOW OpPraHUYECKUH pPACTBOPHUTENb, BOAY MWJIM HX CMeCb. B omHOM
BapHaHTe OCYILIECTBJICHHUs PEAKIMOHHBIA pacTBOpUTENb cramuu (ii)(a) mpencraBisier coOoi
CMECh OpraHMYECKOr0 pacTBOPUTENs U BOAbL. B HEKOTOpBIX BapHaHTax OCYLIECTBJIEHUS CMECh
uMeeT O0ObEeMHOE OTHOIIEHHE OPraHMYeCKOrOo PACTBOPHUTENS K Bome B auama3one or 20:1 mo
3,5:1. B npyrom BapuaHTe OCYIIECTBIEHHsI OObEMHOE OTHOLIEHNE OPTaHUYECKOTO PACTBOPHUTEIS
K Boae cocrasisier 4:1. B npyrom BapuaHTe OCYULIECTBJICHUS, KaK MOKa3aHO Ha CXeMe 2,
00BEMHOE OTHOLIEHNE OPTaHMUECKOTO PACTBOPUTENS K Bozle cocTaBisieT 4:1.

[0057] B HekOTOpbIX BapUaHTAax OCYILIECTBJICHUS OPraHUYECKUN pPACTBOPUTEND
CMEIINBAETCsl ¢ BOAOW. B HEKOTOpBIX BapHaHTaxX OCYLIECTBICHHUs] OPraHUYECKUN PaCTBOPUTEINb
IpeNCTaBIsIeT COOOH alleTOH, alleTOHUTPUII, METAHOJ, TPET-aMUJIOBBII CIHPT, HJIM UX CMeChb. B
OZTHOM BapHaHTE OCYIIECTBJICHHUSI, OPTaHUYECKHI PACTBOPUTEINb MPEACTaBisieT co0oit aneToH. B
APYyroM BapHaHTE OCYINECTBJICHUS OPraHUYECKH pacTBOPHUTENIb TMPENCTaBiseT CoOOH
aueToHUTpus. B npyrom BapuaHTe OCYLIECTBIEHHs KakK IMOKAa3aHO HA CXxeMe 2, OpraHu4yecKuil
PacTBOPUTEIb MPENCTABISAET COOO ALIETOH.

[0058] B HekoTOpBIX BapMaHTaX OCYIIECTBJIEHHS peakius Ha ctaauu (i1)(a) mporekaer
npu TeMiieparype B auamnazoHe oT npumepHo 20°C no nmpumepHo 75°C. B ogHOM BapuaHTte
OCYIIECTBIIEHHs peakiusi Ha craauu (ii)(a) mportekaer mpu temmeparype npumepHo 20°C. B
IPYyTrOM BapHaHTe OCYIIECTBIICHUS peakius Ha ctaauu (ii)(a) mporekaet mpu temmneparype 20°C.
B npyrom BapuaHTe OCYLIECTBJIEHHs, KaK IOKa3aHO Ha CxeMe 2, peakuusl MpoTeKaeT Mpu
temnepatype 20°C.

[0059] B HekoTOpBIX BapHaHTaX OCYLIECTBICHUs peakius Ha ctaaud (ii)(a) mporekaer B
NPUCYTCTBHH 100aBKH. B HEKOTOPBIX BapHaHTaX OCYLIECTBIEHHs N0OAaBKa MPEACTABIAET COOOH
KHUCIIOTY. B OHOM BapuaHTe OCYIIECTBICHUSI KUCIIOTa TPENCTaBisieT co00M cepHyro KUcIoTy. B
APYroM BapHaHTe OCYIIECTBJIEHUs KHCIIOTa MPEACTaBiIsAeT cOOON CONSHYIO0 KHCIOTy. B npyrom

BapUaHTE OCYIIECTBIEHUs KHCIOTa mpexncramisger coboit 50% cepHyro kucnory. B nmpyrom
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BapHAaHTE OCYIIECTBJICHUS] KHCIIOTA MPEACTABIISIET CO00M 37% CONSHYIO KUCTIOTY.

[0060] B mHexoropeix BapuaHTax ocymecTBieHuss Ha craguu (i1)(b) Beimensercs
pauemuueckuii criupt popmydsl (II) B Bune comu. B onHOM BapraHTe OCyIIECTBICHUS HA CTaAUU
(11)(b) Beimensiercss pauemudeckuit criupt ¢opmyner (II) B Bunme rugpoxiopugHol conu. B
APyroM BapHaHTe ocyliecTBieHHs Ha craauu (i1)(b) Bbinensercs coib Gopmyisl (1la). B npyrom
BapHUaHTe OCYIIECTBJIEHUS, KaK MOKA3aHO Ha cXeMe 2, BeiaensieTcst conb popmysl (11a).

[0061] B HekoTOpbIX BapuaHTax ocymecTBieHusi, cragus (ii)(b) BbIgeneHUs
pauemuueckoro criupta ¢popmyisl (II) u3 cmecu nponykTos co craauu (ii)(a) BKIIOYAET CTaIUU:
perynupoBanusi pH cMecu NPOAYKTOB C TMOMOIIBIO OCHOBAHUS, SKCTPArHMPOBAHUS CMECH
NPONYKTOB SKCTPAKLHUOHHBIM PACTBOPUTENEM, M KPUCTAUIM3ALMHU PALEMUYECKOTO CIHPTa
dbopmyner (I1).

[0062] B HekoTOpbIX BapuaHTax ocyuiectBieHus pH cMecu NmpoaykToB NPUBOAST K
AuanasoHy OT nmpumepHo 5 no npumepHo 10. B omHoM BapuaHTe ocyuectsieHus pH cmecu
NpPOAYKTOB noBOAAT n0 npumepHo 10. B apyrom Bapuante ocymectsieHus pH cmecu
MPOAYKTOB 0BOAAT 10 10.

[0063] B HekoTOpBIX BapuaHTax OCYILIECTBICHHsS OCHOBAHHME TPENCTABISET COOOU
THAPOKCH] HATPUSl WM THAPOKCHI aMMOHHUS. B OZHOM BapHaHTE OCYIIECTBJIEHUS] OCHOBAHHE
npeacraBisier coOOH TuUApPOKcHA Harpus. B npyrom BapuaHTe OCYIIECTBIEHHS OCHOBAaHUE
npexncrasisier codboit 10% BOMHBIN THAPOKCHI HATPUSI.

[0064] B HEKOTOpPBIX BapuaHTaxX OCYIUECTBJICHUs SKCTPAKLUOHHBIM PAaCTBOPUTEID
npeAcTaBiIsieT COOOM H3OMponmmIanerar wid 2-merwirerparuapodypad. B omHom Bapuanre
OCYILECTBJIEHUS SKCTPAKLIMOHHBIN PACTBOPUTEND MPENCTABIIAET COO0I U30NPONUIIALIETaT.

[0065] B  HexkoTOpBIX  BapuaHTax  OCYLUECTBJIEHHMs  pPALEMUYECKHIl  CHOUPT
KPUCTANIN3YETCsl B BUJAE TMAPOXJOPUAHONH coiu. B ONHOM BapuaHTe OCYIIECTBIEHUs, Kak
IIOKa3aHO Ha CXeMe 2, KpUCTaun3yercs runpoxiaopunnas cons (Ila) pauemudeckoro cnupra.

[0066] B HexoTOphIX BapuaHTax OCylIeCTBAeHHsS cTaaus (iii) BBbIAENEHHUS KEIaeMOro
SHaHTHOMepa TunudapHuda u3 paneMuyueckor cmecu BkIro4aeT: (iii)(a) KPUCTAITH3ALIUIO
JKEJIAeMOoro HaHTHOMepa TunudapHuOa U3 paneMudeckoil cmecu TunupapHuda B MPUCYTCTBUH
XUPAJLHOTO pasnesiroinero areHta; u (iii)(b) BblaeeHHe KPUCTAIIOB JKeJIAeMOT0 SHAHTHUOMEPA
tunrdapHOa U3 MATOYHOTO pacTBOpa. B OMHOM BapuaHTe OCYIIECTBIEHHS CTAAMH MTOKA3aHbI HA
cxeMe 2. B apyrom BapuaHTe OCYILECTBICHUs CTAAUU MIOKA3aHbI HA cxeMme 3.

[0067] B HexkoTOpBIX BapuUaHTax OCYLIECTBJICHUS XUPAJbHBIA pa3AeNsOIUI areHT
craguu (1ii)(a) mpenacrasisier cOOOW SHAHTHOYUCTYIO XUPAIBbHYIO OPraHUYECKYI KHUCIOTY. B
OITHOM BapHaHTE OCYLIECTBJICHHs XUPAJIbHBIN pa3aessiiolinii areHT ctaauu (iii)(a) mpencrasiser
coboii (—)-auben3onn-L-BHHHYIO KHCIOTY. B apyrom BapmaHTe OCYINECTBIECHHUS, KaK MOKAa3aHO
Ha cxXeMe 2, XHWpaJbHBIA pasmeNsolmmii areHT craguu (iii)(a) mpencraeisier coboi (—)-
nubeH3onI-L-BHHHYIO KUCIOTY. B 1pyroMm BapuaHTe OCyLIECTBIEHHS, KaK TIOKA3aHO HA CXeMe 3,
XHUPAJbHBIN pa3aersifouii areHT craauu (ii1)(a) npencrasisier coOoit (—)-nudensomn-L-BuHHYO
KHCJIOTY.

[0068] B HexoTOpbIX BapHaHTAaX OCYIIECTBJIEHHS MAaTOUYHBbIM pacTBop craamu (1ii)(a)
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COEP’KUT 3HAHTHOMEPHBIA M30BITOK HEKENareJIbHOro 3HaHTHOMepa Tunudapauda. B omHom
BapHaHTe OCYIIECTBIICHUS HEXXeJaTeIbHbIM SHAaHTHOMED TunudapHuda rnpencrasisietr codoit (S)-
(—)-turm¢papan®. B  apyrom BapuaHTe OCYIIECTBIEHMs, Kak II0OKa3aHO Ha Cxeme 2,
HeXeNaTeNbHbI 3HaHTHOMep TunudapHuOa mnpexacrasusger cobol (S)-(—)-turmdpapaudt. B
APYroM BapHaHTE OCYLIECTBJIEHHs, KaK IOKA3aHO Ha CXeMe 3, HeXeJaTeNbHbI SHAaHTHOMED
tunugapuuda npeacrasiser codon (S)-(—)-runudapuud.

[0069] B HekoTOpbIX BapHaHTaX OCYIIECTBJICHHUS CIOCOO MOTONHUTENBHO BKJIFOYAET B
cebst: (V) pelupKyJIsLui0 MaTodHOro pactBopa craguu (iii)(b) mis ucrnonb30BaHUsI B Ka4eCTBE
HCXOMHOTO Marepuania Ha craauu (i1). B HekoTOpbIX BapuaHTax ocyuiecTBieHus craauu (i)-(iv)
MOYKHO BBITIOJIHSTh B HECKOJIBKO ILIUKJIOB. B OHOM BapuaHTe OCYINECTBJIECHHUS CIOCOO MOKa3aH
Ha cxeMme 2. B npyrom BapuaHTe OCyIIECTBIEHHS CIIOCO0 MOKAa3aH Ha CXeMe 3.

[0070] B HekoTOpBIX BapuaHTaX OCYINECTBJICHHS B HACTOSIIEM H300pETEeHUN MPENJIOKEH
croco0 TONy4YeHHsl JKeaeMOro SHaHTHOMepa TunudapHuOa, BKIOHAOMMWA cragud: (1)
NOJIYYEHUS] HMCXOOHOTO Marepuaiia, coiepamero TUnU(GapHUO, KOTOPbIA HE SBISETCS
SHAHTHOYHCTBIM IO JKeJaeMOMy »JHaHTuomepy, (ii)(a) peakmuu WCXOIHOTO Marepuana ¢
HUTPUTOM HATpHs C MOJy4YEeHHEM cMecu mpoaykTos; (i1)(b) BbImeNeHus: palieMHIeCcKOro CIupTa
dopmyner (II) u3 cmecu mpoxykroB co cramuu (ii)(a); (i1)(c) mpeBpalieHHs PaLEMHYECKOrO
cmpta co craauu (i1)(b) B pamemmueckyro cmech TunmpapauOa; (iii)(a) KpuCTaUIM3aLUU
JKEJIAeMOro SHaHTHOMepa TunudapHuda u3 paneMuyeckoil cmecu tTunmdapHuda craauu (ii)(c) B
MPHUCYTCTBHH XUPAJLHOTO pazzpessitomiero areHra; (iii)(b) BbLAENEHUS KPUCTAIIOB JKEIA€MOTO
SHaHTHOMepa TunudapHuda U3 MaTodyHoro pactopa crazuu (iii)(a); u (iv) peUUpKyJIALUH
MaToO4YHOro pacropa craauu (iii)(b) Iist UCMONB30BaHUS B Ka4eCTBE MCXOAHOTO MaTepuasia Ha
cranuu (1). B omHOM BapuaHTe ocyLiecTBIeHHs criocod Mokas3aH Ha cxeme 2.

[0071] B HekoTOpBIX BapuaHTaX OCYIIECTBIEHHS B HACTOSLIEM M300PETEHUHN MPEAJIOKEH
crocod MONy4eHHWs! JKelaeMoro sSHaHTuoMmepa tunudaprmuba, Brmrodaommi craguu: (i)
NIOJIy4EHUs paLeMuueckor cMecu Tunugapanoda; (ii) KpUCTAIH3AIMHI KeJIAeMOro SHaHTHOMepa
tunudapuanda U3 paueMuueckon cmecu tunudapHuda craauu (1) B NPUCYTCTBUH XHPATBHOTO
paznmensiromero arenta; (iii) BbIIeJeHHs] KPUCTAIIOB KeJJaeMOro SHaHTUOMepa TunudapHuda u3
MaTOYHOTO pacTBopa; (iv) mpeBpalieHus: JoOOro ocraBiuerocs TunudapHuOa B MaTOYHOM
pactBope co craguu (iii) B panemuueckuii crmpt ¢opmyasl (II); (v) mnpespamenus
paueMuueckoro cmupra co craguu (1v) B paleMUYecKyr cmech TumudapHuda; u (vi)
PELMPKYJISIUN parieMuueckoil cmecu tunudapunda co craguu (v) obaptHo Ha cramuio (i). B
OHOM BapHaHTE OCYLIECTBIEHHUs crnocod moka3aH Ha cxeme 2. B ngpyrom Bapuante
OCYIIECTBJIEHUS CIIOCO0 MOKa3aH Ha CXeMe 3.

[0072] B HexOTOpBIX BapHaHTaX OCYIIECTBICHUS B HACTOSIIEM N300PETEHNUH MPENIIOKEH
croco0 MpeBpalleHnsl SJHAHTHOMEPHO oborateHHoro amuHa Gopmynsl (IV), Brmrouarommii: (1)
pPEaKIMI0 SHAHTUOMEPHO oOorameHHoro amuiHa ¢opmyael (IV) mnm ero comu ¢ HUTPUTOM
HaTpus B cMecH aneToHna u Boabl 4:1 mpu 20°C ¢ moyiydeHreM cMecu IPOAyKTOB; (i1) TOBeAeHHE
pH cmecu npoaykToB 10 npuMepHO 10 ¢ mOMOLIBIO THAPOKCHAA HATpus; (111) SKCTparupoBaHue

CMeCH  TMpOAYKTOB  u3ompomwrtaneratoMm;  (1v)  nmobOaemeHue 1,5  5KBHUBaJeHTOB
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KOHIIEHTPUPOBAHHOMN COJISTHOW KHUCJIOTBI, U (V) BBIIEJIEHHE PALIEMUYECKOro CIHPTa (POPMYJIbI
(ITa) myrem kpuctasummszauuy. B ogHOM BapuaHTe OCYIIECTBICHHUS MpeiaraeMbli 31eCh Criocod
nonaeisier oOpasoBanme OCHOBHOW mpumecu ¢Gopmynsl (VID). B agpyrom Bapuanre

OCYLIECTBJICHHs CIIOCOO MOKa3aH Ha cXeme 2.

®opmyna (VII)

[0073] B HekoTOpBbIX BapHaHTaX OCYINECTBICHHUS B HACTOSIIEM U300pETEHUH MPEJIOKEH
croco0 MpeBpalIeHus SJHAHTUOMEPHO oborameHHoro amuHa Gopmyisl (IV), Brmrouarommii: (i)
HarpeBaHUe SHAHTHOMEpPHO oborameHHoro amuHa (opmyasr (IV) wmu ero comm B cmecH
METHJISTUJIKETOHa U Boabl 2:1 mpu 76°C ¢ monmyueHneM cMmecH MpoaykTos; (i1) mosenenune pH
CMeCH TPOAYKTOB O NMPUMEPHO 8 C TOMOIIBI0 THApOKcHaa Hatpusi, (iil) 3KCTparupoBaHUe
CMeCH TPOAYKTOB wm3omponmianerarom, (iv) nobaBlieHHe KOHLUEHTPUPOBAHHON COJISTHOM
KHCJIOTHI, U (V) BbIIENeHHe panemudeckoro cnupta popmyinel (Ila) myrem kpucrammmzanun. B
OJTHOM BapUaHTE OCYIIECTBJIEHUS CIIOCO0 MOKa3aH Ha cxeme 3.

V. Ilpumepel

[0074] Hexoropble BapuaHTbl OCYLIECTBJIEHHS NPOUJUIIOCTPUPOBAHBI CIEAYIOLIUMU
HEOTPAaHMYHUBAOIIUMHU TpuMepaMu. [IpuBeneHHOe HIKE ONMCAHUE NPEACTABICHO IS
WITIOCTPALllMM HEKOTOPBIX AaCMEKTOB HACTOSINEro H300pETeHHs M He INPEeAHA3HAYEHO IS
OrpaHuyueHusi 00beMa HacTosLIero n3oopereHus. Mi3sMeHeHnst MOryT ObITh BHECEHBI B BAPHAHTBI
OCYLIECTBJICHHST B CBETE€ IPHUBEACHHOrO HIXKE MOAPOOHOrO OMUCAHUS. XOTS KOHKPETHBIE
BApUAHTBI OCYLIECTBIICHHUS ONMCAHBI 3A€Ch ISl LeNel MUTIOCTPALUHY, Pa3InYHbIe MOAU(PHUKALIUIH
CrIocOOOB, OIMMCAHHBIX B JAHHOM JOKYMEHTE ISl OCYLIECTBJIEHHS H300pETeHUs, KOTOpbIe
OUYEBUIHBI CIIEIHANNUCTAM, PACCMATPUBAIOTCS B mpeaenax odbema (hopmyiibl n3odperenus. Bee
nyOJIMKALUY, TIATEHThl U MATEHTHbIC 3asBKU, LUTHPYEMbIe B JAHHOM OINUCAHWH, BKJIIOUEHBI B
HACTOSIIUH JTOKYMEHT TOCPEICTBOM CCBUIKHM, KaK €CIH Obl JUIsi KKAOH TakoW MyOJiMKaLuu,
NATEeHTA WM MAaTEHTHOHW 3asiBKU CIELUAIBbHO M OTAENBbHO OBLIO YKa3aHO, YTO OHA BKIIFOYEHA B
HACTOSIIUI TOKYMEHT B TOCPEICTBOM CCBUIKH.

[0075] 3mech m manee «3KB.» WM «X» O3HA4YaeT SKBUBAJIEHT WM 3KBUBAJICHTBI, «U»
o3Ha4aeT yac wiu yackr, «IPC» 03Ha9aeT KOHTPOJb B MPOLECCE MPOU3BOACTBA; «H.O0.» O3HAYAET
He oOHapykeHO; «RT» o3HauaeT Bpems yIep>KUBAHHS, «TEMIL)» O3HAuaeT TeMIeparypy, u «V»
o3Ha4aeT 0ObeM M 00BEMBI.

IIpumep Al

Cuntes  moHoruzppoxjopuma  (*)-4-(3-xnoppenun)-6-[(4-xmopdpennm)ruapokcu-(1-
metwi- 1 H-umunazon-5-un)mernn]- 1-mernn-2(1H)-xunonuHona (1la)

[0076] Kak mnokasaHo Ha cxeme 2, mnpespauieHne u3 6-(4-xmopOensonn)-4-(3-

xjaoppenun)-1-merun-2(1H)-xunonunona (I) B8 monoruapoxnopun (+)-4-(3-xnopdennn)-6-[(4-
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xaopdenmn)rugpokcu( 1 -metmn- | H-umunazon-5-wn)merun|- 1 -metun-2(1H)-xunommaona  (Ila)
COCTOMT M3 JIBYX ITOCJIEAOBATEIbHbBIX CTAIUIL:

[0077] Tlepmoit cramueii Obuta koHmeHcarusi 6-(4-xynopbenszomn)-4-(3-xmopdenmn)-1-
metui-2(1H)-xunonunona (I) ¢ 1-MeTnin-umMuna3onoM B NPUCYTCTBUM H-OYTHIUIMTHUSL B TeKCaHe
23% ¥ XJIOPTPUSTHIICHIIAHE C UCIOJIb30BAaHUEM TeTparuapodypaHa B KaueCTBE PACTBOPUTEIISL.
[Tocne 3aBepuieHHs peakUH PEAKIHMOHHYI) CMeCh pa30aBiisii BOOOW M HEHTpau30oBaIu
yKcycHOHM kucioroi. Ilocne pasmeneHusi CIOEB K OPraHMYECKOMY CJIOK J00aBIsUIM BOAY U
HEUTpaIn30BaId THAPOKCUAOM Harpusi. CJION pa3neNsiiii U OPraHUYEeCKHA CJIOH BBITAPHBAJIH.

[0078] Ha Bropoii craguu octarok pazdapisuin 2-npornanoHoM. Obpazosanue conu (11a)
COJSIHOH  KHCJIOTBI ~ TPOBONWJIM  MyTeM  A00aBiE€HUs  CONSIHOH  KUCHIOThL.  [IpomykT
KpucTaumzoBaics. OcaoK OTAEISUIN, POMBIBAJIH 2-ITPOMAHOHOM H CYLIHITH.

[0079] B wactHocTH, runpoxiopun (Ila) monydanu cienyromum oopa3oMm:

[0080] 1. B peakrop 3arpyxanmu muaumyM™m 1,7 1 terparugpodypana u 1,75 mons 1-
METHJIMMHIA30J1a, IEPEMEITNBAIN U OXJIKIAH.

[0081] 2. [loGaBmsmmu 0,11 kr H-Oyrmwiuntust B rekcane 23% (1,75 wmomp) u
nepeMeIInBaIIH.

[0082] 3. ToGasusimu 0,27 kr xjopTpusTiiickiada (1,8 Monb) 1 nepeMernnBaiy.

[0083] 4. [loGammsmu 0,10 kr H-Oyrmwiumutust B rexcane 23% (1,55 wmonbp) mpu
temreparype ot —75°C no —68°C u nepeMennBaiM.

[0084] 5. 3arpyxamm B apyroit peaktop 1 momp keroHa (I) m MuHEUMYM 2 1
TerparuapodypaHa.

[0085] 6. ITepemernnBany 1 HarpeBaju A0 MOJHOTO pacTBopeHus keroHa (I).

[0086] 7. Oxnaxnmanu u n00aBJSIM PACTBOP K PEAKLMOHHOW CMECH Ha craauu 4,
MO JePKUBAsi TeMIiepaTypy B Auana3one ot -75°C no -68°C, u nepeMernnsaiy.

[0087] 8. /IoGaBnsinu BOAy 1 epeMeIInBaIIH.

[0088] 9. [{obaBisuiu eaSHYO YKCYCHYIO KUCJIOTY U MEPEMELTHBAIIH.

[0089] 10. /laBamu BO3MOXKHOCTB CIOSIM OTCTOsAThCA. Cnou paspensnu. BomHeiii cioi
Y AT,

[0090] 11. JJoGammsmn BOooy M rHApOKCHUA HaTpus 29% K OPraHHYECKOMY CJIOK |
nepeMeITnBaITH.

[0091] 12. /laBamu BO3MOXKHOCTb ClOsIM OTCTOsAThCsA. Cnou paspensanu. Bogueiii cioit
YIS,

[0092] 13. Opranuueckuii CJI0i BbIMTAPUBAIIH.

[0093] 14. [ToOaBmsiin 2-IPOaHOH U BBINAPUBAJIH.

[0094] 15. Ctaguro 14 mOBTOPSIIN ABAKIIBL.

[0095] 16. [obGaBnsnm MuHUMYM 4 11 2-TIpOIAHOHA K BBIMAPEHHOMY OCTATKY,
nepeMeIInBAIN 1 OXJIKIAIIH.

[0096] 17. [ToGaByisiiu CONSIHYIO KUCIOTY M ITePEeMEIIUBAJTH.

[0097] 18. LlenTpudyrupoBanu ocaok U MPOMBIBAIN IPOIYKT 2-IPOMAHOHOM.

[0098] 19. Cymunu npoayKT B MOAXOASIIEM YCTPOICTBE CYILIKH.
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[0099] Onucanneii Beie criocod amantuposanu aist 549-822 mone kerona (I). Cocob
nasai 45-69% crupra (11a).

IIpumep A2

Cunres (*)-6-[amuno(4-xmopdpennn )( 1-metun- 1 H-umunaszon-S-nn)merun]-4-(3-
xaopdenmn)- 1-mermn-2(1H)-xunonunona (IV)

[00100] Kak mnokasano Ha cxeme 2, mpeBpaueHue u3 (£)-4-(3-xmopdenmn)-6-[(4-
xjopdenun)rugpokcu( 1-metun- 1 H-umunazon-S-un)merun]- 1 -metun-2(1H)-xuHonuHOHA
monoruapoxyopuna (Ila) B (£)-6-[amuno(4-xnopdennn)(1-merun-1H-umunaszon-5-un)merun|-4-
(3-xnopdennn)- 1-merun-2(1H)-xunonuHoH (IV) cocTout U3 1BYX MOCHEAOBATEIbHBIX CTaIUI:

[00101] Ilepmoii crammedi Obuto xnopuposanue cnupta (Ila) THoHmaxnopumom B 1,3
TUMETHIT-2-UMHUIA30JIUIMHOHE B KAYECTBE PACTBOPUTEIIS.

[00102] Bropoii cragueii ObI0 aMUHUpPOBAaHUE 71 situ pomekyTodHoro xyopunaa (I11)
(He mokasaH Ha cxeme 2) no ammHa (IV) ¢ Hcmomp3oBaHMEM pacTBOpa aMMHAKa B METAHOJIE.
IIponykT kpucTaum3oBann podaBieHneM Boabl. OcanoK OTAENSUIM, MPOMBIBAJIM BOAOH U
CYLIHJIH.

[00103] B wactrocTH, amuH (IV) nonyyanu ciaenyrmmuM odpazom:

[00104] 1. B peakrop 3arpyxkanu 2 n 1,3-mumMeTun-2-uMUaa3oduAnHOHA U 1 MOJb
rugpoxiopuna (Ila) u nepememuBany.

[00105] 2. [ToGasmnsnu munumyMm 0,26 kr THOHMWIXIOpUAa (2,2 MOJb) MPH COXPAHEHUH
TeMrepatypsl Hike 45°C.

[00106] 3. TlepemermuBanu npu 20-45 °C B TeueHue o MeHbLIEH Mepe 3 4.

[00107] 4. B nmpyroii peakTop 3arpyxkainun MuaumyMm 1,71 n ammuaka B meranone (12
MOJIb), TIEPEMELTNBAIIN 1 OXJIAKAAJIH.

[00108] 5. [ToOaBsiin peakMOHHYIO CMECh CO CTaAMU 3, MOANEPIKUBAsI TEMIIEPaTypy
Hiwke 45°C.

[00109] 6. TlepemermuBanu npu 12-45 °C B TeueHue no MeHblei mepe 15 9.

[00110] 7. ToOaBisiin MAKCUMYM S J1 BOABI U ITEPEMEIIUBAIH.

[00111] 8. IIpoaykT HeHTPUPYTHPOBATU M MPOMBIBAIN KAXKIYIO 3arPy3Ky LEHTPUPYTH
BOZIOM.

[00112] 9. Cymnnu NpoayKT B MOAXOASIIEM YCTPOUCTBE CYILIKH.

[00113] Onwucanneii Bbime crnocod amanrtuposanu it 480-720 mone crupra (I1a).
Crnocob nasan 65-85% amuna (IV).

IIpumep A3

Cunres (R)-6-[amunO(4-xn0pdpernn)( 1 -mernn- 1 H-umunazon-S-un)mernn]-4-(3-
xjaoppennn)-1-merun-2(1H)-xunonmunona [R-(R*,R*)]-2,3-6uc(6en3zonnokcn)Oyranauoara (2:3)
(Vla)

[00114] Kak mokazaHo Ha cxeme 2, mpeBpameHue u3 (£)-6-[amuno(4-xmopdenmn)(1-
metwi- 1 H-umunazon-5-ummernn|-4-(3-xnopdennn)- 1 -mernn-2(1H)-xunonunona (IV) B (R)-6-
[amunO(4-x010pdennn)(1-merun- 1 H-umunazon-5-un)merun]-4-(3-xnopdpennn)- 1 -merun-2(1H)-

xuHOJMUHOH [R-(R*,R*)]-2,3-0uc(0enzomnokcu)oyrananoar (2:3) (VIa) cocrosin uz obpazoBaHus
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comu amuHa (IV) [R-(R*,R*)]-2,3-6mc(6eH30MIOKCH )-OyTAHAMOBOH KUCJIOTHI ¢ MOHOTHAPATOM
[R-(R*,R*)]-2,3-6unc(6eH3omnokcn)-0yTaHANOBON KHUCIOThI C HCIIOJNB30BAaHUEM 2-TIPOMAHOHA B
KadecTBe pacTBopuress. IIpoaykT oTaessiu, npoMbIBaiy 2-MPONIAHOHOM U CYIIUJIH.

[00115] B wactHocTH, comnb (VIa) monydanu cienyromum o0pa3oMm:

[00116] 1. B peakrop 3arpykamu MUHUMYM 3,6 11 2-miponaHoHa, 1| monp amuHa (IV) u
MHUHUMYM 2,8 mMonb MoHoruzapata [R-(R*,R*)]-2,3-0nc(6eH30Mm0KCcH)0OyTaHAMOBONH KHUCIIOTHI U
nepeMeIInBaIi IpU MakcUMasbHOI Temnepatype 25°C.

[00117] 2. TIpoaykT HeHTPUPYTHPOBATU M MPOMBIBAIN KAXKAYIO 3arPy3Ky LEHTPUPYTH
2-IPOTIAaHOHOM.

[00118] 3. dunbTpar cobupanu B Buge MaTouHOro pacteopa (VIb).

[00119] 4. Cymunu npoayKT B MOAXOASIIEM YCTPOICTBE CYIIKH.

[00120] Onwucannpiii Bhie crocoO amantupoBamu it 460-1255 mones amuHa (IV).
Crnocob nasan 27-37% comu (VIa).

IIpumep A4

Cunres  «HeoummeHHOTO»  (R)-6-[amuHOo(4-xnopdenmn)(1-merun-1H-umunazon-5-
wn)metun|-4-(3-xnoppennn)- 1-mernn-2(1H)-xunonnuaona (V)

[00121] Kak moka3aHo Ha cxeme 2, mpespamueHue u3 (R)-6-[amuno(4-xmopdenmm)(1-
metwi- 1 H-umunazon-5-ummerwn |-4-(3-xnopdenmn)- 1 -mernn-2(1H)-xuronmuuona  [R-(R*,R*)]-
2,3-0uc(6en3omnokcn)oyrananoara  (2:3) (VIa) B «HeoummeHnHsi»  (R)-6-[amuno(4-
xaopdenmn)(1-mermn-1H-umunazon-5-wn)merun|-4-(3-xnopdennn)- 1 -merun-2( 1 H)-xunonuHoH
(V) cocrosmo u3 BeIcBOOOKAEHUsT ocHoBaHusi conu (VIa) ruppokcuaoM aMMoHuUs C
UCTIOJIb30BAHUEM CMECH BOJIbI M 3TAaHOJA B KauecTBe pacTBOopuTess. [IponykT KpucTamim30Bain
npu oxnaxaeHnu. Ocagok OTAENsIIH, TPOMBIBAIH BOIOH U CYIIUJIH.

[00122] B wactHOcTH, «HeounmeHHbI» (R)-(+)-tunudapaud (V) mnonyuanu
CNEAYIOIIMM 00pazoMm:

[00123] 1. B peakTop 3arpyskaju AeHATYPUPOBAHHBIM O€3BOIHBIN 3TAaHOJ U | MOJIb CONTU
(VIa) u nepemernuBaiy.

[00124] 2. JToGaBnisiiu rUAPOKCUA AMMOHHUSI.

[00125] 3. [obaBnsiim BOAy, HarpeBaid OO TEMIIEPATYPbl KUIMEHUS M KUISTUIH C
00paTHBIM XOJIONMUIBHUKOM B Te€UeHHEe MakCUMyM 150 MuH.

[00126] 4. Oxnaxxganu U nepeMenInBaIm.

[00127] 5. IIpoaykT ueHTpUPYTHPOBAIN M MPOMBIBAIN KAXKIYIO 3arpy3Ky LeHTpudyru
BOJOM.

[00128] 6. Cymmnu mpoayKT B MOAXOASIIEM YCTPONCTBE CYIIKH.

[00129] Omnucannsiii BbIe criocod amantupoBamu it 147-706 mone comu (VIa).
Crnocob nasan 70-95% «ueounieHHoroy» emectsa (V).

IIpumep AS

Cunres «HemsMmenbueHHOTO»  (R)-6-[amuHo(4-xmopdenmn)(1-merun- 1H-umunazon-5-
win)metun|-4-(3-xnoppennn)- 1-mernn-2(1H)-xunonnnona (V)

[00130] Kak mokazano Ha cxeme 2, «HeouHueHHbIID» (R)-6-[amuno(4-xnopdenmm)(1-
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metwi- 1 H-umunazon-5-ummernn |-4-(3-xnopdenmn)- 1 -mernn-2(1H)-xurommHOH V)
pacTBOPSIIM B 3TaHOJE U 00pabaThIBal akTUBHPOBaHHBIM yriieM. Ilocne punpTpoBanus depes
UH(Y30pHYIO 3€MIII0 PEAKIIMOHHYI0 CMECh YaCTUYHO BbIMapuBaiu. IIpoayKT KpHCTaIIN30BaIn
npu oxnaxaeHnH. Ocagok OTAENsINM W NPOMBIBAJIM 3TAaHOJOM. BiakHbI HpPOXYKT CHOBa
PacTBOpPSUIH B 5TaHOJE U 00pabaThiBaIM aKTUBHPOBAHHBIM yrieM. [locne ¢uinsTpoBaHus uepes
MH(Y30pPHYIO 3eMJII0 PEAKLIMOHHYI CMECh YaCTUYHO BbImapuBaiu. [IpoayKT KpUCTaTH30BaIN
npu oxnaxaeHuu. Ocagok OTENsUH, TPOMBIBAIM 3TAHOJIOM U CYIIUJIH.

[00131] B w4actHOoCcTH, «Heu3MenbueHHbI» (R)-(+)-tunudapuud (V) nonyyanu
CIIEYIOIUM 00Pa3oM:

[00132] 1. B peakTop 3arpyxanu AeHATYpPUPOBAHHBIA Oe3BOAHBIA 3TaHON, 1 MOJb
HeouHieHHOro BemecTa (V), munumyMm 12,5 v aktuBupoBanHoro yrst tuma Norit A Supra,
UH(Y30PHYIO 3eMJIEO 1 NEPEMEITHBAIH.

[00133] 2. HarpeBaiu a0 TeMmmepaTtypbl KWINEHHS W KHIITIIIA C OOpaTHBIM
XOJIOMWJIBHUKOM MIPU NIEPEMELTUBAHHH.

[00134] 3. @unbTpoBaNH PEAKLIMOHHYIO CMECh B JAPYIOH PEeakTop, MPOMBIBAIN (QUIBTP
0€3BOAHBIM NIEHATYPUPOBAHHBIM 3TAHOJIOM, NMEPEMEINNBAIA U BBIIAPUBAIN MAKCUMYM 5,72 1
PacTBOpPUTENISL B TEUEHUE MAKCUMYM 24 4.

[00135] 4. Oxnaxxganu U nepemMennBaIm.

[00136] 5. IIpoaykT HeHTPUPYTHPOBATN U HMPOMBIBAIN KAXKAYIO 3arpy3Ky LEHTPUPYTH
I€HaTyPUPOBAHHBIM O€3BOIHBIM 3TAHOJIOM.

[00137] 6. B peakTop 3arpykaju IeHATYPUPOBAHHBIM OE3BONHBIN STAHOJ, BIIAXKHBIN
NPOAYKT €O cTaauu S5, MUHUMyM 12,5 r aktuBupoBaHHoro yriust tuma Norit A Supra,
UH(Y30pHYIO 36MJIIO U NEPEMEIINBAIH.

[00138] 7. HarpeBanu po0 TeMmmepaTypbl KHUIEHHS M KUISITUWIA C OOpaTHBIM
XOJIOAWJIBHUKOM IIPU NepEMELTUBAHUH.

[00139] 8. @unbTpoBaNHM PEAKLIMOHHYIO CMECh B JAPYrOW PEeakTop, MPOMbIBAIN (QUIBTP
0€3BOAHBIM JIEHATYPUPOBAHHBIM STAHOJIOM, MEPEMEIIUBAIA U BBIIAPUBAIA MAKCUMYM 5,43 1
PacTBOpPUTENISA B TEUEHUE MAKCUMYM 24 4.

[00140] 9. Ctaguu 4 u S TOBTOPSLIH.

[00141] 10. Cymunu mpoAyKT B MOAXONSAILIEM YCTPOMCTBE CYLIKH A0 TE€X IOp, IMOKa
noTepst MpU BbICyuBaHUU He nocturaia <0,20% mac./mac.

[00142] Onwmcanubiii Beie criocod agantupoBaiu ajst 392-588 MoJb «HEOUUIEHHOTO»
Bemmectna (V). Criocob nasan 69-84% «HensmenbueHHOTo» BemecTna (V).

IIpumep A6

Cunres (R)-(+)-tunudapuuda (V)

[00143] Kak nmoka3aHo Ha cxeme 2, «Henu3MenbueHHbI» (R)-6-[amuno(4-xnoppenmm)(1-
metwi- 1 H-umunazon-5-ummernn |-4-(3-xnopdenmn)- 1 -mernn-2(1H)-xuronuHoH V)
U3MeNbYaIi 1 HEOOs3aTeNIbHO MPOCEUBAIM U TOMOT€HU3NPOBAIIH.

[00144] [TockonbKy U3MeENbUYCHHE TIPEACTABIISIET COOOM MONYIEePUONUISCKUI MPOIece €

HETIPEPhIBHBIM MOTOKOM, TUITUYHOTO pa3Mepa naptuu He Obuto. Criocob masan Bbixon 90% wmu
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BoIe (V).

IIpumep Bl

H3yueHne oCcyIecTBUMOCTH U3BJIEYEHUSI MATOYHOIO PacTBOpa

[00145] Jlns wu3BIeueHUs HEXeNareJbHOro »HHaHTHOMepa B BHue comu (VIb)
auOeH3ouITapTpara B MaTOYHOM pacTBOpe M OCYyLIeCTBIeHUs mnpespaiieHus u3 comu (VIb)
HexkenateapbHoro sHaHtromepa B cnupT (Ila) (cm. cxemy 2) ObuUlO TMPOBEAEHO HECKOJIBKO
HKCIIEPHMEHTOB C LEJIbI0 H3YYEHHs] OCYIIECTBUMOCTH IMPEAJIAraeMoro criocoda M3BJIeUeHHs U
npespamenus. Jleranu skcnepuMeHTOB mpuBeneHbl B Tabmumax 1, 2 u 3. ChHavana
SKCIEPUMEHTBI MPOBOAMIIN ¢ UCTIONb30BaHHeM con (VIa) jkemaeMoro sSHaHTHOMEpA.

Tabmuua 1. Panemusanus VIa 6es NaNO,

N Martepuabl IPC (IV/I)%*
NApTHH
Kucnor 19 4 npn 4 4 nmpu
Vla H,O | MeOH a 40°C 750C
I,5r
T1-1 1,0 X
i 45w | 15 mn
TBEpHOE | 5y, 10V 64,22/18,43 | 3,24/50,55
BEIIECT
BO
Anero | Kucaor 2 4y npu 18 4 npn 24 4 npu
Via | HO0 a 50°C 50°C 50°C
T1-2 22%1\31 96,32/2,99 | 86,15/13,01 | 71,66/27,07
1,0r
LOX 20 mn 0,1 mn
T1-3 TBEPHOE | )y 37% HCI 97,57/1,96 | 86,39/12,81 | 69,28/29,53
BEIECT
50 Ima | 20 mn
T1-4 1V 20V 90,55/5,62 | 68,51/19,64 | 44,28/36,51

*OmnpeneseHo UHTErPUPOBAHUEM ILIOMIAIHN nuKa rpaduka BIXX.

[00146] B skcnepumente T1-1 B kadecTBe pacTBOpUTENs HUCHOJb30BaiH 10 0O0BEMOB
MmetaHosa u 3 oobema Boabl, U peakuuto nposoawu npu 40°C u 75°C. B skcnepumente T1-2 B
KauecTBe pacTBOpUTENsi ucnojbp3oBaiu 20 o0beMoB Bonmbl. B skcnepumente T1-3 B kadectse
nobasku ucnonb3oBaiu 0,1 MJI KOHIEHTPUPOBAHHOHN COJISIHON KUCHOThL. B skcniepumente T1-4 B
KaueCTBe pacTBOpUTENsT UCToib3oBaiu | oObeM Bombl u 20 oO6beMoB aneroHa. [locnennue Tpu
skcnepumenta T1-2/3/4 nposonumu nipu 50°C.

[00147] Hannbie sxciepumenTa T1-1 ykas3plBaroT Ha TO, 4TO npeBpamneHue u3 cou (Via)
B criupt (II) siBnsiercst ocymectsumbiM. Kpome Toro, ananus cnimpra (II) ¢ momMoripio XupaipHOH
Xpomarorpadguu JEMOHCTPUPOBAI MOJHYIO PALEMHU3ALNIO XUPAJIBHOTO HeHTpa. OHAKO YCIOBUs
peaKny IPUBOAST K 00Pa30BaHUIO 3HAYUTEIBHBIX KOJIUYECTB MTPUMECEH.

[00148] annbie sxcniepumenToB T1-2/3/4 CBUAETENBCTBYIOT O TOM, YTO PALIEMU3ALIHS
0e3 HUTpUTA HATPHSI UMEET HMU3KYI CKOPOCTb NPEBPALIEHUs JaXKe C MOMOINBI0 KHUCIOTHI IpPU

50°C. Hampumep, B sxcriepumente T 1-3 Tonpko nmpumepHo 30% crmpra (II) Habmronanock moce



nepemetnnBanus npu 50°C B TeueHue 24 .
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[00149] B nanpHENHININUX SKCIEPUMEHTAX B KAY€CTBE OKUCIIMUTEN MCIOAb30BAIA HUTPUT

HATpWsl B TIONBITKE YIAYYIIUTh KOHBEPCHIO peakimu U 1npodunb dYUCTOTHL [leramu
SKCIEPUMEHTOB NPHUBEIEHBI B TAONIHIIE 2.
Tabmuua 2. Pauemuzauus VIa ¢ NaNO,
Ne MarepuaJibl IPC AV/I)%*
na ;““ Via NaNO | Pacreopure | Kucjor 39 4 npu
p 2 Jb a 20°C
I,5r
1,0X 15 mn
T2-1 | Bepmoe | 0,31 MeOH 80’3%/16’1
BEIECT 4.5 ma H,O
BO
VI NaNO | Pacreopure | Kucior | 2 4 npu 18 unpu | 24 4 npu
a 2 ab a 20°C 20°C 20°C
20 ma
T2 T AmOH 42,389/48,6 49,22/41,7 29,579/57,8
1 M1 H,O
1,0r 20 w 16,65/72,7 | 24,17/64,7 | 20,23/69,2
T2-3 > areToHa
1,0X 0,1r 7 5 3
1 M1 H,O
TBEpPHOE 1,5 20 vt
To.4 BGI.::CT JKB. MeCN 36,532/60,7 38,4(;/59,0 36,1%/61,1
1 m1 H,O
20 M
T2-5 MeCN H,80, 1,67/92,55 | 0,11/97,41
2,0 5kB.
1 m1 H,O

*OmnpeneneHo HHTErpUPOBAHUEM IIIOIAAN MuKa rpaduxa BOXX.

[00150] IIaTe >kcriepuMEHTOB ObLIM MpOBeneHbl ¢ ucrnonpzoBanueM comu (VIa), u 1,5
5KB. HUTPUTA HaTPUsl UCIIOJIB30BAJIM B KaY€CTBE PEAKLIMOHHOrO peareHTa. B skcnepumenre T2-2
B Ka4€CTBE PACTBOPUTENISI HCIIONB30BaIH 20 00BEMOB TPET-aMHUJIOBOTO CIUPTa B 1 00BEM BOZBL.
B skcnepumente T2-3 B kauecTBe pacTBOpHUTENs UCTIONb30BaIU 20 00beMOB anieToHa u 1 00beM
Boabl. B oskcnepumente T2-4 B KadecTBe pacTBOpHUTENsT HCmoib3oBain 20 0O0beMOB
anieronuTpuia U 1 o6pem Bonbl. B skcriepumente T2-5 B kauecTBe pacTBOPUTESI UCTIONIb30BAN
20 obwvemoB aneroHutpmia u 1 obvem Boabl, U 2,0 3KB. CEpHOH KUCIOTBHI HCIIOIB30BAJIH B
KaueCTBe JOTMOJHUTENBHON 10o0aBku. DxcriepuMenTs! 12-2/3/4/5 nposonunu npu 20°C.

[00151] Kak moka3bIBarOT JaHHBIE TAONMLbI 2, HATPUT HATPUS MOXET IPEBpAILaTh
xKenaemyro 3HaHTHOMepHy coib (VIa) B cnmpt (II) mpu ymepennoit temneparype 20°C. B
YaCTHOCTH, MTOYTH BECh UCXOMHBIN MaTepual B 3kcriepuMenTe T2-5 Obut npespamiex B cnmpt (11)
nocie nepemermnBanust npu 20°C B tedenue 2 4. Kpome toro, ananus cnmpta (II) ¢ momormbto
XHUPaNBHOHN XpoMaTorpaduu JeMOHCTPUPOBAJ MTOJHYIO PALlEMU3ALHI0 XUPAIBHOTO LIEHTPA.

[00152]

cogepxamuii  conb (VIb), mis HEmoCpeACTBEHHOrO WCCIIEAOBAHUS MpPOLEcCa H3BJICUSHUS.

B panpHeMIINX OKCOEPUMEHTAaX HCMOJb30BAJCS MATOYHBIA  PacTBOD,

Jletany 3THX 3KCIIEPUMEHTOB NPUBEEHBI B Ta0NuIE 3.

Tabnuna 3. Panemusarmst matounoro pactsopa ¢ NaNO,
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Marepuanbl IPC (AV/II)%*
PactBOp
Ne ° Hcxogn
napr Vib NaN 512 g’ PacTBoput ast nocjae 2y 18 4
HHu 0O; 2 elib SHCTOT 3aMeHbI HI:)" ng“
04 a PACTBOPHT 20°C 20°C
eJist
20 M
13-1 1,0 X 0,16 alleToHa 15,6]%/74 O,5;lé87,
MatouH r 1 ma H,O 89.93/1, ,
bIY 1,5 20 mn 16
T3-2 | pacTtBOp | 3KB. 2,0 MeCN 85.55/4.34 0,561{89, 0,4(%90’
9KB. | FLO

*OnpeneneHo HHTErPUPOBAHUEM TUIOMIANU TTHKa rpaduka BOXX.

[00153] B skcnepumente T3-1 B kauecTBe pacTBOpPUTENI UCNIONB30BaIU 20 MIT alleTOHA U
1 mn Bogel. B skcnmepumente T3-2 B kauecTBe pacTBOpUTENs ucnonb3oBanu 20 M
arieroHuTpuia U 1 M Bombl, U 2,0 3KB. CEPHOIM KHUCIIOTHI MCIIONB30BAIN B KaueCTBE JTOOABKH.
Oba stux skcnepumenTa nposonuin mpu 20°C.

[00154] Kak mokazano B Tabnuie 3, MOYTH BECh UCXOMHBIM MaTepual ObLT MPEeBpalleH B
cimpt (II) mocne mnepememuBanmst mpu 20°C B TeueHue 18 4 B 00OMX 3KCIEPUMEHTAX.
Xwupanpaas BOXKX moareepamna, uro momydenssiii cniupt (II) Obur panemuueckum B 000X
SKCIepUMeHTax. Mcrnonb30BaHue alleTOHa WK alleTOHUTPUJIa B KaueCTBE PaCTBOPUTEINS aBajio
aHAJIOTMYHBIE PE3YJIbTaThl KOHTPOJIS B IPOLIECCE TPOU3BOACTBA.

IIpumep B2

Hccnenosanue TEXHOIOTMYECKUX NTAPAMETPOB I IPOBEACHUS PEAKLIMK PalleMU3aluu

[00155] YtoOr! HaliTH MOOXONALINI CIIOCOO AJIsl MPOBENEHUsT PeakLUU, ObLIO MPOBEIEHO
HECKOJIbKO 3KCIIEPUMEHTOB C UCIOJIb30BaHUEM pacTBopa u3 T2-5. Jleranu 3TUX 3KCHEPUMEHTOB
npuseneHsl B Tabnuue 4, rne «K DBTA» o3Ha4aeT TuOSH30MIBUHHYIO KUCIIOTY.

Tabnuua 4. TexHONMOrN4YECKHE TapaMeTpbl IJIs MPOBEACHUS PEAKLIUU palleMU3aLuN

Matepuasl Ajst 06padoTKH Uucrora (DBTA/IN)%*

No PactBop PactBop nocJie
napTu PacrBopure | OcHoBan | p nepen 06paboTicn 1 pasnesenns
1T o0padoTkoi ¢da3

u Jab ue H =
(BKJIIOYAS Oprannveck | Boanbii
DBTA) Hil caoi CJIOH
T4-1 5 16,70/79,60 85,24/13,
92
0
T4-2 10% 7 0,31/95,48 89,70/7,6
. NaOH 3
I mn | 2mniPrOAc
35,20/63,22
T2-5 1 M1 H,O R0.92/15
T4-3 0,14/95,66 ’ ’
89
10
T4-4 NH; -H,O 0,15/95,57 90’53/8’0
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2 mn 2- o
T4-5 MeTHF 10% 3,77/93,23 89,05/3,2
NaOH 3
1 ma H,O

*OnpeneneHo HHTerpUPOBAHUEM IUIOMIANY mHKa rpaduka BOXX.

[00156] B skcnepumentax T4-1/2/3 peakuuonHyi0 cMmech pa3daBisiin 2 oObeMamu
usonponuianerata u 1 o0peMom Boabl, U 3ateM obOpadareiBamu 10% HAPOKCUAOM HATPUS JUIS
KoppektupoBku 3HaueHust pH cmecu. B sxcniepumente T4-4 peakipioHHy0 cMech pa3dasisuiy 2
oObeMamu wu3omponmianerara U 1 oO0beMOM BOmbl, W 3areM 0OpadaThIBald THUAPOKCHUAOM
amMoHwus, uToObl noBecTH pH cmecu no mpumepHo 10. B skcnepumente T4-5 peakuunoOHHYIO
cMech pazbaBmsuin 2 obvemamu 2-merwirerparunpodypana u 1 oObeMOM BOABI, U 3aTeM
obpabarbiBamu 10% rugpokcuaom Harpwus, 4To0bl foBecTH pH cmecu 1o npumepHo 10.

[00157] MoxHO cnenaTh HECKOJIBKO 3aMEYaHUN Ha OCHOBE SKCIIEPUMEHTAJIbHBIX JAHHBIX
B TaOmuue 4. Bo-nepseix, pH 5 He siBisieTcst mopxonsamuM 3HaueHrneM pH s oOpabotku, Tak
kak 10 16,70% DBTA ocraercs B OpraHU4eckoM clioe. Xopollee pas3/iefieHre JOCTUraeTcs Mpu
3HaueHusix pH ot mpumepno 7 mo mpumepno 10, xorga xomudecTBo ocrarodHoro DBTA B
OpraHMYEeCKOM CJIoe cocTaBisieT MeHee 1% Ipu Ucnonb30BaHUU H3onponunanerara. Bo-BTopsix,
nroboi ocrarounblii cupt (II) B BOMHOM clioe MOXKET OBITh M3BJIEYEH OOpPATHOM SKCTpaKIuei
BOMHOTO cJjiost. HakoHer, wucCmojbp3oBaHHME 2-MeTwiTeTparuapodypana mnpusonuio k 3,77%
octarounoro DBTA B opranuueckom cioe.

[00158] B pesynbrare 3THX 3KCIEPUMEHTOB OBLIO OMPENEICHO, YTO H3OMPONUIIAIETAT
10% rugpoKcu HaTpuUs SBJISIIOTCS ONTUMANbHBIMU MarepHallaMH JJIsl IPOLeAypbl 00paboTKy, U
nosenenue pH no npumepno 10 moxer rapantuposars 3¢ dexrusrnoe ynanenne DBTA.

IIpumep B3

OnTumusanus npouecca U3BJIeYeHHs

[00159] [Inst manpHeifimeil ONTHMMH3ALUKM YCJIOBHI peakuuu ObUIO MPOBENEHO MIeCTb
5KCINEPUMEHTOB IIPU PA3IMYHBbIX TEMIEPATyPax U C Pa3JIMYHBIMU PACTBOPUTENsIMU. JleTanu 5Tux
SKCMEPUMEHTOB mnpuBeneHbl B Tabmmuax 5 u 6, rme «DBTA» o3Hauaer nuUOEH30MJIBUHHYIO
KHCJIOTY.

Tabnuua 5. MccnenoBanue yCIoBHiA peakuu

Marepuabr Hao6sronenne Bo Bpems
Ne peaKuuu
" IMocae
(1)
fapr Pactsopu | Bo | NaN S0% | Temnepar Iepen 3aBepuIeH
171 VIb H,S ypa n00aBJIeHH
TeJb aa 0, us
Os | peakunu | em NaNO;
peaKIuu
Ocanunoce
10X MHOTO
\’/Ib ) IIpo3paunbl | TBEpAOro
40 mn 0,2r 1 pacTBop BEILECTBA
(Maroun MII
T5-1 ot aleToHa a 1,5 20°C nocJe (DBTA), u
(20V) 9KB. no0aBleHNsI | CMeCh eIe
pacTBop V)
) BOZIBI MOYKHO
OBLIO
nepeMenIn
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T5-2

T5-3

T5-4

T5-5

T5-6

28 M1 2
MII
aleToHa a
(14V) V)
14 mn 2
MIT
aleToHAa (a
av |y
14 mn 2
MII
aleToHa a
av) |y
14 mn 4
aleToHa 1\(/m
2
av |y,
10 M 1\?
MeCN (;
GV |y,

20°C

20°C

40°C

20°C

BaTh.

Ocagunoch
MHOTO
TBEPAOTO
BEIIECTBA
(DBTA), u
CMECh
OBLIO
TPYIHO
nepeMernm
BaTh.

Ocaguioch
MHOTO
TBEPAOTO
BEILECTBA
(DBTA), u
CMECH €lIe
MOKHO
ObLIO
nepeMentu
BaTh.
(Ananoruu
HO 1-oi1
peakun)

Ocagunock
MHOTIO
TBEPAOTO
BEIIECTBA
(DBTA), u
CMECh elIe
MO>KHO
OBLIO
nepeMernu
BaTh.
(Ananoruu
HO 1-oi1
PEaKIHH)

IIpo3paunsl
1 pacTBOp

2,0

JKB.

20°C

IIpo3paunsl
1 pacTBOp
nocJye
nepeMennB
aHus B
teueHue 0,5
q

IIpo3paunbl
1 pacTBOp

[00160] Bce mecTp 5KCIEPUMEHTOB MPOBOAMIIM C UCIOJIB30BAHUEM MAaTOYHOIO PacTBOpPA
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(VIb), momyueHHOro TmpH KPyHHOMACIITAOHOM TIPOM3BOACTBE. MaTO4YHBIA  PacTBOP
KOHLIEHTPUPOBAJIY, U 3aT€M B PEAaKLIMOHHYIO CMECh 3arpy’kajii BOIy. 3a MPOTEKAHUEM pEeaKLUil
HaOJIOMAMN U PErUCTPUPOBANN B Tabnuie 5. 3aTeM B PEaKLIMOHHYIO CMeCh H00aBISLIN HUTPUT
HATPUsI M CEPHYIO KHUCIOTY (IpU HEOOXOAMMOCTHM) U PEeaKLMU KOHTPOJHPOBAIH C IOMOIIBIO
B2XX.

[00161] B sxcmepumente TS-1 oObeM peakUMOHHON cMecw ObUT ONU30K K IOJHOM
€MKOCTH peakTopa. PeakIMOHHAas CMeCh MNpEeACTaBsia COOOI NpO3padHbIil pacTBOpP MOCIHE
noGasneHust Boabl. OQHAKO BO BpEMsl PEaKIMM BbINANAJIO B OCAJOK OOJBIIOE KOJIUYECTBO
TBepAOro BemecTBa. [locie 3aBepIieHUs] peaklMU PEaKLHMOHHYI) CMECh ele MOXHO ObLIO
nepeMelBarb, HO HEKOTOPO€ KOJIMYECTBO TBEPAOrO BELIECTBA MPUIIMIAIO K BHYTPEHHEU
CTEHKE PEeaKTopa.

[00162] [Ins yBenudeHUs MNPOU3BOAUTENBHOCTH PpEAKTOpAa B ABYX CIEAYIOIINUX
SKCMEPUMEHTaX HCIIONB30BAINCh MEHbIINE OObeMbl pacTBopuTens. B skcmepumente T5-2
ucnoyp3oBau 14 obbeMoB aneTona. B skcniepumente T5-3 mcnonb3oBaiu 7 00bEeMOB alleTOHA.
B 00oux sKCnepuMeHTax OCa)KIajoch OOJBIIOE KOJMUYECTBO TBEPAOTrO BemecTBa. B wacTHOCTH,
B sKkcriepuMeHTe T5-2, B KOTOPOM HCIMONB30BAOCH 14 0OBbEMOB pacTBOPHUTENS, PEAKLIMOHHAS
CMEChb [IOKa3blBajla XapaKTepUCTUKU MEepPEMEIINBAHUS HAMHOIO XyXe. OKCIEPUMEHTHI
MOKA3bIBAIOT, YTO BoAa crocodcTByeT pacTBopennto DBTA.

[00163] OxcniepumenTt T5-4 ObLT MOMBITKON YIYYIINTh MOBEAEHUE TPHU MEPEMEIINBAHUN
3a cueT yBenudeHusi Temmneparypsl peakiuu a0 40°C. OpHako 3TO HE MPUBENO K MOTYYEHHUIO
JKEJIAeMOTO Pe3yJIbTara.

[00164] B skcnepumente TS5-5 ucnomnp3oBanu 2 obbeMa BoAbl. PeaknMOHHas CMeCh
OCTaBajach MPO3Pa4YHbIM PAaCTBOPOM Aa)Ke IOCJE 3aBEPLICHUs] PEaKLMH, YTO MOIIO CHENaTh
IIPOLIECC HAZIEIKHBIM.

[00165] B sxcnepumente T5-6 pacTBopuTens peakiyy ObUT 3aMEHEH Ha alleTOHUTPHII C 2
obbemamu Bozbl. OTHAKO PEaKIMOHHAs CMECh TPpeOOoBaja MepeMeIinBaHus B TEYCHUE IPUMEPHO
nosiydaca Jiisl MOJIyd€HHUsl NMpo3padHoro pacteopa. Ilocne 3aBepiueHus peakLuy peakLiMOHHAs
CMECH TaKKe MPENCTaBJsiia COO0H MPO3pavyHbIi PACTBOP.

[00166] PesynbTaThl KOHTPOJIA B MPOLIECCE MPOU3BOACTBA I LIECTU SKCIEPUMEHTOB
NPUBOASTCS B Tabmwme 6.

Tabnuma 6. MiccnenoBanue yCIOBHHA peakiinm

MartepuaJsl IPC AV/ID)%*
Ne PacrBop nocJuie
naptu | Pacreopuren | Boa | Temneparyp | KOHUeHTpUpOBaH 2 q 18 4
U b a a peakuuu Hsl UJTH 3aMeHblI
pACTBOpHTE.Is
40w 2 mn 17,69/65,2 | 2,49/79,3
T5-1 aleToHa (1 20°C 72,07/11,39 ’ 9 ’ ’ 5 ’
(20V) V)
28 mn 2 M
T5-2 aneToHa (1 20°C 73,21/10,94 31,63/52,1 1 2,59/78,7

(14 V) V) ? 8
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14 mn 2 M1
(7V) V)
14 mn 2 M1
TS-4 | auerona | (I 40°C 720401123 | 4067740 | 20072
(7Vv) V)
14 mn 4 ma
T5-5 | aueroma | (2 20°C TasL77 | 67368 | POEL
(7V) V)
10 w1 MeCN | 2 122/82.3
T5-6 MJI Me (2 20°C 71,50/11,64 1,40/82,40 > P

*OnpeneneHo HHTerpUPOBAHUEM TUIOIAU MuKa rpaduka BOKX.

[00167] MoxxHO caenarb HECKOJbKO 3aMEUYaHUN Ha OCHOBE OSKCIEPUMEHTAJbHBIX
pesynbraroB B Tabnume 6. Bo-mepbix, peakuuu mpu 20°C marOT aHAJIOTHYHBIE PE3YJIBTAaThl
rocyie InepeMellnBaHusl B TeueHue 18 u, HO NOBbILIEHHME Temreparypbl peakuuu no 40°C
NPUBOAUT K CHIDKEHHIO YHCTOTBHI MPONYKTAa. BO-BTOPBIX, HCIONB30BaHHE MEHBILIET0 OO0beMa
pacTBopuTens (M, CIIEOBATENbHO, BBICOKOW KOHLIEHTPAIMHM PEareHTOB) MPUBONWIO K Ooee
BBICOKOI ckopoctu peakiuun. Hanpumep, Tonpko npumepao 7% conu (VIb) ocraBanock mocrne
nepemMelIMBaHusl B TedeHue 2 4 B skcrepuMenTe 15-5. HakoHen, nCnonb30BaHNue alleTOHA WU
ALETOHUTPUJIA B KAYECTBE PACTBOPUTEJS 1A€T AHAJIOTHYHBIE PE3YJIBTAThL

IIpumep B4

JanpHenuee HCCIeqOBaHNE MPOLIECCa U3BICUECHUS

[00168] [l manpHENIIEro U3y4eHUs YCJIOBUM PeaKLUU MNPOBOAUIN TPU SKCHEPUMEHTA
Ha 20 r konmuecTBe. JleTanu SKCepuMEeHTOB NPUBEAEHbI B Tabinuuax 7, 8 u 9.

Tabmuua 7. MccnenoBanue yCcaoBUil peakium

Hao6uionenue Bo Bpemst
MarepuaJibl —
Ne 50 ITocne
napr o Temnepa epen
PacrBopuresn | Bo | NaN | % 3aBeplleH
1011 VIb . al o S Typa n00aBJIeHH st
2 2
0, peakuuu | em NaNO; peaK
Ocanunoc
b MHOTO
249 mn IIpo3paunsl TBEpAOTO
aleToHa 1\24?1 1 pacTBOp (];SE;ZT)B?/I
T7-1 10 X (12,5 V, 6e3 ( TocJie CMeCI::
\’/Ib KOHIIEHTPHUPO V) | 2,44 noOaBJIeHH 55110
™M BaHUS) ’ sI BOZBL TOVIHO
H:;Ff(l) " 1r8 20°C ne;)eyﬁemn
pacTBop JKB. BaTh.
) IIpospaunsl | Teepmoe
40 1 pacTBOp | BELIECTBO
T7-2 100 mn MeCN | mn 2,0 nocne (DBTA)
5V) (2 3KB. nepeMeLInB HE
V) aHUs B OCaXKI1aJIo
TE€UYECHUE cb. Cmech
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0,5 4. ObLia
TPO3PAYHO
.
Tsepnoe
BELIECTBO
ITpospaunsl | (DBTA)
40 %
120 mn 1 pacTBOp HE
T7-3 aLeToHa M; nocJye OCaXKJ1aJI0
6V) \(/) nobasnenu | cb. Cmech
s BOIIBL. ObLIa
TPO3PAYHO
.

[00169] Bce Tpu skcnepumeHTa MPOBOAMIIM C HMCIOJIb30BAHMEM MAaTOYHOI'O pPacTBOpA
(VIb), mnomy4eHHOr0o TpU KPYIMHOMACIITAOHOM  MpPOU3BOACTBE. MAaTOUHBIH  pPacTBOP
KOHLIGHTPUPOBAJIY, U 3aT€M B PEaKLMOHHYIO CMECh 3arpyskaju BOIY. 3a MPOTEKaHUEM peaKIHil
HaOMIOAMN U PErUCTPUPOBANN B Tabnuie 7. 3aTeM B PEaKLIMOHHYIO CMeCh JHO0aBISUIA HUTPUT
HATPHsI M CEPHYIO0 KHUCIOTY (MPpU HEOOXOAMMOCTH) U PEAKLMH KOHTPOJHPOBAIH C TOMOLIBIO
B2XX.

[00170] B skcnepumente T7-1 peakuur0 NpOBOAMIN C HCIHOJB30BAHMEM MAaTrOYHOIO
pacTBOpa HEMOCPENCTBEHHO Oe3 KOHLEHTPUPOBaHUs. PeaklinoHHAs cMeCh MpeAcTaBisuia coOoit
NPO3pavHbIA pacTBOp nociie nodasneHust BoAbl. OIHAKO B XO[€ PEAKIMH BBIAEISUIOCH OOJBIIOE
KOJINYECTBO TBEPAOIO BELIECTBA, YTO 3aTPYAHSIIO NEPEMELIUBAHUE PEAKLIUOHHON CMECH.

[00171] B skcnepumente T7-2 cHayana Obuta TIpOBEAEHAa 3aMEHA PACTBOPUTENS IS
NOJIy4E€HHUs] pacTBOpa B aleTOHUTpuie. PeaknnoHHas cMech NEepBOHAYAJIbHO OblIa BA3KUM
pacTBOPOM, HO CTaHOBMJIACh TNPO3PAUHBIM PAcTBOPOM IOCle JOOaBIEHUs BOIbI U
nepeMelInBaHys B TedeHue noayvaca. B xone peakuuu teepaoe semectso DBTA He Bbimanano
B OCAJIOK, Y PEAaKLIMOHHAsi CMECh OCTaBajach MPO3PAvYHON.

[00172] B skcnepumente T7-3 peakMOHHYK CMECh KOHLEHTPUPOBAIH 10 6 00BEMOB.
PeakunoHHasi cMeCh CTAaHOBMJIACH MPO3PAYHbIM PAcTBOPOM Mocie nobaBieHusi BoAbl. B xome
peakuu TBeproe Bemectso DBTA He BbImanano B 0CaIOK, U PEaKIMOHHAsS CMECh TaKke Obuia
MIPO3PAYHBIM PACTBOPOM IOCJIE 3aBEPLICHUS PEAKLIUH.

[00173] Pe3ynbraThl KOHTPOIIS B MPOLECCE MPOU3BOACTBA ISl TUX TPEX HKCIIEPUMEHTOB
NpUBENEHBI B TaOIHLE 8.

Tabnmuna 8. MccnenoBanue yCiIoBHHA peakiiinm

MartepuaJsl IPC AV/1D)%*
Ne PacrBop nocuie
napTu Hexonna KOHLIEeHTPHPOBAaH
PacTrBopurenn Boaa s 24 18 u
" Hsl HJIH 3aMeHbI
YHCTOTA
pACTBOpHTE.Is
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249 M aLleTOHA
(12,5 V, 6e3 20 M 7,65/77,5 | 0,48/82,7
T7-1
koHIeHTpupoBan | (1 V) 1 2
usi)
100 M1 MeCN | 40 7819771 0,75/85,1 | 0,34/85,2
i M Me MII 3 , , s >
T7-2 (5V) @ V) 77,46/7,50 0 1
120 mi atterona | 40 m 1,15/83,7 | 0,86/83,0
T7-3 6 V) @2 V) 77,00/8,22 | 4

*OnpeneneHo MHTErPUPOBAHUEM TUIOIIANU MTHKa rpaduka BOXKX.

[00174] Yucrora crnupra (II), monydeHHOro B TpeX OHKCIEPUMEHTaX, ObLIa IMOYTH
onuHakoBoi. XupanbHasi BOXX moarBepauna, 4To BO BCEX TPEX SKCIEPUMEHTAX IMOJIyYaiH
ciupt (II) B Bume pauemuueckoit cmecu. OpHako peakuusi 0e3 KOHIEHTPHPOBAHUS
(oxcriepument T7-1) TpeboBana OoJiee IIUTENBHOTO EPUONA BPEMEHH JUISI TIPEBPALICHUST BCETO
HCXOJHOTO MaTepHalia B IPOAYKT.

[00175] Wcnonp3oBanre MeHbIIUX OOBEMOB pacTBOpHTENs (M, CIeIOBaTEIbHO, Oojee
BBICOKMX KOHLIEHTPAILHMii) MPUBOAUIO K Oosiee BBICOKOH CKOPOCTH PEaKLUH B SKCIEPUMEHTaX
T7-2/3. Tlocne mepeMelmIuBaHusl B T€UYEHHUE 2 4 OCTABAJIIOCH TOJBKO MPUMepHO 1% HMCXOMHOTO
marepuana (VIb).

[00176] Bce Tpu SKCnepuMeHTa MNPONOJDKAIU Aajiee C HUCIONb30BAHUEM MPOLIEAYP
o0paboTku u kpuctammsauuu. B skcnepumenrtax T7-1/2 peakunoHHyro cMech pa3basisuu 100
w1 n3onponuianerara u 100 mu Boabl, 3ateM odpabdareiBain 10% BOXHBIM T'HAPOKCUAOM HATPHUS
nnst posenenust pH cmecu no mpumepno 10. B skcnepumente T7-3 peakLHOHHYH) CMECh
pazbasmsmn 100 mu m3onponuianerara, 3ateM obpadareiBaau npumepHo 80 mi 10% BogHOTrO
rufpoxkcuaa Harpus ais paoseaeHus pH cmecu pno nmpumepno 10. [{nsg DOCTH)KEHUS BBICOKOM
CTENEHU WU3BJIEUYCHUs] BOAHBIM CJOW CHOBa OSkcTtparupoBasu 100 Mi u3ompomnujanerara.
OObenuHEeHHbI OpraHUYECKUi CIIOH UCTOIB30BaIK AJisi Kpuctauuzauuu conu (I1a), cHavana ¢
TIOMOLIBEO 3aMeHbI pacTBopHuTes Ha 10 oObeMOB anerona, u 3areMm mnounkucisis 1,5 skB. 37%
HCL.

[00177] Koneunsle pesynbrarsl 1J1st cyxoro ¢uusrpara conu (Ila) mokasans! B Tabnure 9.
RT o3nauaer Bpemsi yuep:kusanusi nmpu BOXKX. OcHoBhas mpumech npu RT 7,5 mun Obiia
UICHTU(HUIMPOBAHA U MOJIHOCTBIO OXapaKTePH30BaHA. XUMHYECKasi CTPYKTypa 00O3HAUYEHa Kak
VII B Tabmuue 9.

Tabnuua 9. Pe3ynbraThl HCCIENOBAHUN KPUCTAIIH3AMN

IKcnepuMeHT Ne T7-1 T7-2 T7-3

0
RT 5.4 Me3HTHIOKCHIT M 0,02 | 002 | 033
MUH S
Nz_:?\NﬁH& ﬁﬁ: R

RT 6,7 =l why

’ V) PP 0,30 | 0,11 | 0,10
Fepeol

Ly




MHWH
RT 8,1 (1) 98,93 | 97,77 | 97,75
MHWH
RT 8,5 0,04 | 0,10 | 0,13
MHWH
RT 9,0 0,06 0,18 0,28
MHWH
RT 9,2 0,02 0,08 0,11
MHWH
RT 11,3 0,09 0,12 0,08
MHWH
RT 11,5 0,20 0,17 0,10
MHWH
Sk
RT 11,9 i fj
o 0 save A .
cr*” 'L"
C@”ﬁ

[00178] ITocne xpucrammu3anuu ¢ aneToHoMm ymncrora crupra (Ila) cocrapnsiia moyru
98% B KOHEYHOM IPOIYKTE.

IIpumep BS

Uccnenosanne npumecu (VII)

[00179] [lns wusydenuss oOpazoBanus mnpumecu (VII) Obulo mNpPOBENEHO BOCEMb
SKCIEPUMEHTOB. JleTau 3THX 3KCIIEPUMEHTOB NpuBeneHb! B Tadmuie 10.

Tabmuna 10. Uccnenosanue npumecu (VII)

IPC pan
e Marepuansi 18 q Hao0uroneHune Bo BpemMsi peakunu
naprt Ilepen
U Vib AneroH B;m H:)l\?ﬁe ¢ | no6asnenn Tocae :zze[l);:eﬂnﬂ
em NaNO; peaxt
Ocaaunocs MHOTO
TBEPAOTO BEIECTBA
T10-1 OV | 0,12% (DBTA), u cmech
1,0 X
’ 125V OBLIO HEBO3MOKHO
VIb ITpozpaun
(Ge3 " nepeMenarsb.
(Maroun bl
- KOHLEHTPHUPOBA Ocaaunocs MHOTO
BIi pacTBop
acTBop) HUSI) 0.5 TBEPAOTO BEIIECTBA
T102 | P v | 015% (DBTA), u cMech
OBLIO TPYAHO
nepeMeLnBaTh.
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Ocagunock MHOTO
TBEPIIOTO BEIECTBA
T10-3 1V | 0,30% (DBTA), u cmecs emme

MO>KHO OBLIIO
NePEeMEeIINBATh.
Teepnoe BewmecTso
(DBTA) He
ocaxknasiocb. CMech

ObLJ1a TPO3PAYHOIA.

Ocaguiioch MHOTO
0.5 TBEPIIOTO BEIECTBA
T10-5 ’ 0,17% (DBTA), u cmecs eie

MO>KHO OBLIIO
NepPEeMEIINBATh.

Ocagunock MHOTO
TBEPIIOTO BEIECTBA
T10-6 1V | 0,40% (DBTA), u cmech
OBbLIO TPYAHO
6V NEPEMELINUBATD.

Teepnoe BewmecTso

(DBTA) He
ocaxxgajiock. Cmech

ObL1a TPO3PAYHOI.
Ocamunock Ocaguinock MHOTO

MHOTIO TBEPIIOTO BEIECTBA
T10-8 6V 1,04% tBepnoro | (DBTA), u cmecs eme
BEIIECTBA MOKHO OBLIIO

(B) NepEeMEeNINBAaTh.

T10-4 2V | 0,52%

T10-7 2V | 0,61%

[00180] DxcnepumeHTanbHBIE AaHHBIE B Tabmuie 10 mMOKa3bIBarOT, 4TO OOJbLIEe
KOJIMYECTBO BOJABI B PEAKLIMOHHOW CMECH MPUBOAMT K OOJiee BBICOKOMY CONEPKAHHIO MPUMECH
(VID). D10 ocobenno BepHo B 3kcrepumente T110-8, rme 6 0ObeMOB BOIBI NMPHUBOAMIN K
obpazoBanmo 1,04% mnpumecn. OnHAKO, CleNyeT OTMETHTb, YTO XOTS HU3KHHA OObEM BOJBI
MOJKET JaBaTh JIy4IIHNe PE3YJbTaThl ¢ TOUKH 3PEHUS MPOQUIIS YUCTOTBI, - B TO K& BPeMsi HU3KHIA
00BeM BOIBI MOKET BBI3BIBATH MPOOJIEMBI CMEIIMBAHUS. DTO UMENIO MeCTO B 3kcrepumente T10
1, rme peakMOHHAsI CMECh ObljIa MPAKTUYECKU HE TIePeMEeIINBAe MO, TTOCKOJIbKY B PEaKIIMOHHOMN
CMeCH He OBbLIO BOJIBI.

[00181] Dxcnepument T10-5 (6 oObeMoB pacTBopa aneroHa ¢ 0,5 obbema BOmIbI) maBa
tonbko 0,17% mpumecu (VII) B peakiuu ¢ 3 T konuuecTBOM. J1Jisi JOTOHUTEIBHONU MPOBEPKU
criocoba Takasi ske mporenypa skcrepumenta T10-5 Obuta moBTOpeHa C 0ojiee KPYIHBIMU
KOJINYECTBAMH B TPEX AOTOJHUTENBHBIX 3KCIIEPUMEHTax. [leTtanu 3TUX Tpex 3KCIEePHUMEHTOB
npuBeneHbl B Tabmumax 11 u 12.

Tabmuua 11. JlanpHelinee nccaenoBaHne Nporecca N3BJICYCHUs

Habnronenue Bo Bpemsi
Marepuansl
Ne peakuuu
naprt Box | NaN Temnepar Ilepen IMocae
un | VIb' AneroH a o ypa A00aBJIEHU | 3aBeplLIEHUsI
2 peakuun | em NaNO; J NI
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Ocagunock
MHOTO TBEPAOTO
BEIIECTBA
T11-1 | 20 (DBTA), u cmech
e1re MOXKHO
ObLTO
6V IepEMELITHBATh.
(KonuenTpupo IIpo3paun Ocapuoch
T11-2 | 40 BaHIe 0,5 1,8 20°C i MHOTO TBEPAOIO
acTBopa a0 6 v KB acTBO Bernectsa
P \}'3 8 pactTeop (DBTA)
PeakinonHnas
CMECh CBEPXY
100 ObLJIa CIUILIKOM
T11-3 r BSI3KOU JJIS
HepeMeHJI/IBaHI/Iﬂ
U IOYTU
KeJIeoOpa3HO.
"Paccunrannas macca comu (VIb), comeprkaiasicss B MaTOYHOM PacTBope.
Tabnuna 12. [lanbHelinnee uccieqoBaHie MPOLECCa U3BJICYSHUS
IKcnepumeHT Ne T11-1 T11-2 T11-3
RT 5,4 mun M"WJEHOKC 0,07 0,05 0,02
RT 6,7 muu V) H.O. 0,16 0,02
RT 7,5 mun (VID) 0,18 0,44 0,43
RT 8,1 mun (I1) 98,20 97,47 98.33
RT 8,5 mun 0,15 0,19 0,15
RT 9,0 mun 0,33 0,37 0,17
RT 9,2 mun 0,10 0,16 0,06
RT'11,3 0,16 0,24 0,12
MHWH
RT11,5 0,24 0,27 0,05
MHH




RT 11,9
MHWH

H.O. 0,25 0,16

2 2

@

T

[+ il L
DHy

[00182] B »skcnepumente ¢ komuuectBoM 20 1 (skcmepument T11-1), xors 1o
3aBEepLISHUH peakLUu Ocakaanoch MHOro teeproro sewectsa (DBTA), peakunoHHyIO cCMeCh
BCE eIle MOXKHO Obuio mepememnBarh. OnHAKO, KOIAa B 3TOM IPOLECCE YBEIUYUBAIN
kosruectsa 10 40 T wiu 100 1, Bo3HHKAIU NpoOJIeMbl ¢ IepeMeLIBaHueM. PeakiinoHHast CMeCh
ObLIa CIMIIKOM BSI3KOH JJIsl MEPEMELIMBAHUS MTOCJIE 3aBEPLICHUS] pEaKui. DTO ObLIO 0OCOOEHHO
3aMETHO B BEPXHEW YaCTH PEaKIIOHHON CMECH, Iie OHa Obljia MOYTH KeJeoOpa3HOM.

[00183] Kpome Toro, conepxkanue npumecedd (VII) Obuto Takke BbIe, 4eM OOBIYHO
(mpumepHo 0,2%) B peakuusx ¢ OONBLUINM KOJHYECTBOM.

[00184] B mombiTke manbHelIned onTUMU3aMu Crocoda ObUTH TPOBEAEHBI elle TPH
SKCIEPUMEHTA C PA3JIMYHBIMU KOJMYECTBAMH alleTOHA U BoAbI Ha 60 r konmudectse. Jlerann 3THX
SKCIIEPUMEHTOB TIpUBEIeHBI B Tabuie 13.

Tabmuua 13. JlanpHelinee nccaenoBaHUEe MPOIecca H3BICUSHUS

Ne MarepuaJibl HaG6.onenne Bo Bpemsi peakuun (VIb/VII/IT)
HaET“ XJ} AH:TO Bona IPC i1 2 9 IPC nis1 18 4
075 | TIPOSPAIH | 5 (610 20/g6 | OCARUIOCE MHOTO | 4 4/, 7/
T13-1 9V v BIH 47 TBEPAOTO 17
pacTBop ’ BemecTBa (DBTA) ’
Peaxkunonnas
CMECh CBEPXY
IIpo3paun ObL1a CIUIIKOM
T13-2 60 6V 1V bIH 0’13/%:5/89 BSI3KOM JJIs1 0’13/3’658/89
r pacTBOp ’ nepeMeInBaHus 1 ’
MIOYTH
sKeieoOpa3HoOM.
IIpo3paun .
" 0,03/0,82/89 ITpo3paynblit 0,10/0,77/90
T13-3 6V | 1,5V bl 2 paCTBOp 28
pacTBop

*OnpeneseHo HHTErPUPOBAHKUEM ILIoMaan muka rpaduka BOXX.

"Paccunrannas macca conm (VIb), comeprkawasicss B MATOYHOM PacTBOpe.

[00185] Pesynbrarel B Tabmuie 13 MOKa3bIBAKOT, YTO PEAKLIUU C MAJIBIMH O0ObEMaMU BOIbI
(0,75 u 1 oObeM) umMeroT mpoOIEMbl CMELIHBAHUS, OCOOCHHO NOCTIEe IEPEMEIINBAHNS B TEUEHHE
ITATEIPHOTO BpeMeHu. Peaknus ¢ 1,5 oObeMamMu BOIBI BCeraa AaeT MPO3PadHbIid PacTBOP, JaxKe
NIOCJIe 3aBEPIIEHHS] PEAKIHH, HO 3TO MPUBOIUT K 00Jiee BLICOKOMY YPOBHIO NPUMECEH.

[00186] bruto mpoBeneHO ABa JKCIEpUMEHTAa C mpouenyponn kak B T13-1, mpu
pazmunbix Temmeparypax (30°C u 40°C). letanu 3THX 3KCIIEPUMEHTOB MPUBEACHBI B TaOJIHIIE
14.

Tabmuua 14. lanpHelinee n3yueHne nporecca H3BJIeYeHUs
| No | MarepuaJibl | Ha6monenne Bo Bpemsi peaxuun (VIb/VII/IT) |
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napr Auner
1101 Vg OH Tewnepar IPCansalu IPC nnsi 18 u O6pabor
b Ypa a
Boaa
. Hpospas | 470 18/ | OCammnoce o 416 5178
T14-1 30°C HBIN 778 MHOI'O TBEPJIOIO 701
pacTBoOp ’ BELIECTBA ’
(DBTA)
60 OV PeakunonHnas
- 0,75 Moospas CMeCh CBEPXY
\% . POSPAT | ) 131 13/8 | Gbuma cmmxom | 0,09/0,38/8
T14-2 40°C HBIN .
ACTEO 9,47 BSI3KOW J1JIs1 8,38
P P nepeMenInBaHms
U TIOYTH
JKeJIe00pa3HOM.

*OnpenesaeHo HHTErPUPOBAHKUEM ILIOINAAH muka rpaduka BOXX.

"Paccunrannas macca comu (VIb), comepskaimasicss B MaTOYHOM pacTBope.

[00187] Kak nmoka3bIBatOT S5KCIEPUMEHTAJIbHBIE PE3YJIbTaThl B TabNuIe 14, mpu peakuusx
npu BbicOKuX Temmeparypax (30°C u 40°C) Bce emme BO3HUKAIOT MPOOJIEMbI CMEUIHBAHUS,
0COOEHHO TOoCIe MepeMeIInBaHms B TeUeHHE JUINTEeNbHOro BpeMeHu. bojee Toro, comepkaHue
npumecH (VII) 6pu10 Taxoke Boie, uem npu 20°C (20°C, RT 7,5 mun npumepro 0,2%).

[00188] Ha ocHOBe mpuUBENEHHBIX 3/1€Chb OKCIEPUMEHTAIBHBIX  PE3YJIbTATOB
YCTAHOBIIEHO, YTO HCIOJb30BaHHE 6 00BeMOB aueroHa W 1,5 0OBEMOB BOABI CBOOUT K
MHUHHMYMY TPOOJEMbl CMEIIMBAHUS M OOECIEUYNBAET ONTHMAJbHBIE PE3YJbTaThl B KOHEYHOM
MIPOLIECCE U3BJICUEHUSI.

IIpumep B6

JleMOHCTpallMOHHAs APTHsI B KUJIOTPAaMMOBOH J1abopaTopun

[00189] [lemMOHCTpaLMOHHYIO NAPTUI) MpPOLIECCa M3BJICYEHHs] MATOYHOIO pPacTBOpPA
obpabarbBann B koiudectse 1,445 xr B KujorpamMMoBoil jaboparopun ¢ 30 J peakTopoM.
Jletanu st IeMOHCTPALIMOHHON MapTuu puBeneHsl B Tabmuuax 15 u 16. B 3Tom skcnepumenTe
ObUI0  OOBEAMHEHO  HECKOJIbKO  MAapTH  MAarOYHOrO  PacTBOpA,  IMOJYYEHHOrO B
KPYIHOMACIITAOHOM MPOU3BOACTBE, U UX 00U 00beM COCTaBIIsLI MpuMepHO 20 JI.

[00190] MarouHslii pacTBOp KOHLIEHTpUpOBaIU 10 6 00beMoB U nodasisuiu 1,5 obpema
BOIABL. 3aTeéM B peakTop MeEUIEHHO 3arpyxanu 1,8 5KkB. HUTpUTA HaTpus, NOAAEPKUBAs
Temneparypy peakuuoHHon cmecH Hike 40°C. Tlo 3aBepruennu peakunu 100aBsun S 00beMOB
u3onponuianerara u sarpyxanu 10% BogHbIN pacTBOp T'MApOKCHAA HaTpusl Ay AoseaeHus pH
cmecn no 10. 3arem BoOmHBIM CJIOH mocne pasgeneHus: (a3 MOBTOPHO SKCTPArHpPOBAIH S
o0ObeMamH H3OMponuianerara. HakoHel, B pEakUHOHHYIO CMeCh 3arpyxamd 1,5 3kB.

KOHLICHTPUPOBAHHON COJITHOW KHUCJIOTBI JJIsI KPUCTAJUIM3ALUU MPOAYKTA IOCJIE 3aMEHBI

pacTBOPHUTEIIS.
Tabmuma 15. JleMOHCTpaliMOHHAsI MAPTHS B KIJIOTPaMMOBOI taboparopun
Ne Matepuanbi
naprt Kpucraaamsa
p Peaxumus Oo6paboTka p
HH Hs
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i 10%
VIb Box | NaN | Temnepary | '"PrO Konuenrpauu
t Aueron a 0; pa Ac NIZ_IIO s HC1
a4 Marounblii l\,/S 1.8 10V 9 s
T15 | ¢ pacTeop 5KB. 20°C 14,44 | pH=1 > IKE.
5 kr | kOHUEeHTpupoB | 2,16 2084 r
175 1 0
amu po 6 V a1

"O6wmast macca comu (VIa) u (VIb), comepKariascs B MATOYHOM PacTBOpe.

Tabmuna 16. Pesynbrarbl aisi IE€MOHCTPALMOHHOW TAPTHM B  KHJIOTPAMMOBOM

Jaboparopuu
JKcnepumeHT Ne T15
Maroun
azﬁo PEZT]ZOP Maroun | Cyxoi
Cxema P PlipC pe Bl ¢bunbT
nepen KPUCTAIUIN3a
. pacTBop | par
peakiu et
el
RT
O
54 | Mesutuio M 0,96 032 0,11 3086 | 0,05
MUH KCUQ o !
i, Qb
RT o
6,7 V) a"?/%il‘i 74,79 0§1 0,05 0,11 0,05
MUWH o & »ﬂ:‘”‘*{)
Ty
RT
7,4 DBTA / / 0,09 0,23 H.O.
MHH
RT 0.6
7,5 (VID) H.O. i 0,99 0,55 0,73
MUH
RT 90
8,1 (I1) 16,55 72’ 94,18 29,25 97,10
MHWH
RT 03
8.5 024 | ¢ 021 1,00 | 024
MHUH
RT 25
9,0 2,71 é 1,12 12,75 0,43
MHWH
RT 0.8
9.2 085 | 0,40 447 | 017
MHWH
RT 0,3
113 0,11 5 0,19 0,68 0,24
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MHWH

RT 03
11,5 0,01 ;4 0,36 0,78 | 028
MHWH

L]

RT g @ 0,8
11,9 (0) A A 0,61 ’ 0,72 5,70 0,26
MUH CI/E‘;J \E‘J}"N’gﬁo 7

|
oy

Brix
on
158071
oTe 5% 97%
ps
BBIXO
ma

[00191] B naHHOM 3KCIIEpUMEHTE PEAKIIMOHHAS CMECh TIPECTaBIsIa COOOH MPO3paYHbIi
pacTBOp Jake MOcie IMepeMellnBaHMs B TeueHue Houu. Becp mporecc mokasan xopoliee
NpPOTEKaHWE Ha pPAa3JIMYHBIX CTAAUAX JJIs1 JEMOHCTPALMOHHON NapTUM, BKIIOYAsl PEaKLHIo,
00paboTKky M KpuCTaM3alMioo. B KOHEYHOM BbIIeNeHHOM mponykre uucrota comu (Ila)
cocraBisia 97,10%, wu comepxkanwe mnpumecu (VII) cocrasmsuio 0,73%. Kpome Toro,
nonyueHHast coib (Ila), BbLmeNeHHas mMocie MAHHOTO NpOIecca PEHUPKYISLNH, SBISUIACH
paLeMHUYECKOM.

[00192] Iloteps BBIXOAA MpH KpHUCTAUIM3ALMMU cOCTaBisia 5%, U BBIXOA [JIs1 BCETO
nporecca M3BIeUeHHst cocTaBisinl 97%, B pacdere Ha koimuecTBO (S)-(—) TunudapHuda B
marouHoM pacteope (VIb).

IIpumep C1

ITponecc perupkysinuy O0e3 HUTPUTA HATPHS

[00193] bbuto MPOBEAEHO YETHIPE SKCIEPUMEHTA C PA3NUYHBIMHU PACTBOPUTEISIMHU IIPU
NOBBILIEHHBIX TEMIIEpaTypax Ui JaJbHEWIIero W3y4eHHs IIpolecca Hu3BJIedeHus 0Oe3
UCTIOJIb30BAHMS HUTPUTA HATPHsL. DTH SKCIIEPUMEHTHI MOApoOHO onmcaHbl B Tabnumax 17 u 18.
Bo Bcex skcrmepuMeHTax HCMOJIb30BANM CyXyro TBepayro cosb (VIa). 3a mporexkaHuem peakiumii
HaOMIOAT U PEerHCTPHPOBAJIH TMOCTEe AOOABJIEHHUS] PAaCTBOPUTENS, MOCHe NOOABICHUSI BOIBI U
NoCJIe NepeMEILINBAaHNsl PEAKLIUOHHON CMECH B TeueHue 48 4.

Tabmuna 17. UccnenoBaHue peakIOHHOTO PACTBOPUTENIS: YCIIOBUS PEAKLIUH.

MartepuaJsl Habawaenune
Ne H ITocae
2 | PacrBopuTen IHocne IHocne
napTH 0 nepeMemIHBAHH
Vla b AoGaBjeHust | no00aBJieHH
U 1,0 s B TeueHne 48
vV 6,0V pacTBopuTes sl BOABI N
Hexoropoe
1,0r Hexkoropoe
KOJINYECTBO
1,0 X KOJIMYECTBO
1 6 mi HepactBopeHH | TBepmoro
T17-1 | TBepmoe TBEPAOrO
MII MeCN oe BELIlECTBA
BEILECTB —— BEI[ECTBA
o ocanunock (RT
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Hexoropoe HekoTopoe
KOJINYECTBO KOJ'II/I“IeCI”)[‘BO
6 M HepacTtBopeHH TBEPIOIro
T17-2 MEK oe BEIeCTBa ;elepelclzigz
oca(zg;; > | ocagunocs (RT)
Hexotopoe HekoTonoe
KOJIMUECTBO KonuqecpTBo
T17-3 6 M HepactBopeHH | TBepaoro TBEDIIONO
AneroH oe BELLECTBA Be peHCTBa
0CaIUIIOCh H
(RT) ocanmiock (RT)
T17-4 6 M PacTBOpeHHOe I'{'pospaqﬁbl IIpo3pauneii
DMF W pacTBop pacTBop
Tabmuna 18. MHccnemoBaHume peakmMOHHOTO —pPACTBOPHUTENS: OSKCIEPUMEHTAIbHBIE
pe3yibTaThl.
Ti\fl\i ::;);TI/;I/II) . Bpewst _ PfSy.]'IbTaTbI 3HaHTaI/;OMepH
€H30MH
(pacTBOpHTEND fiepeMeLiiiBat | RT=1, ast v DBT I KOMITO3ULIUS
ui 26 MUH A
) KHCJIOTA II
U.m. Via H.O. H.O. 64;’8 34,07 | 1,04
34 346 | 497 |17 1745 5562
e 6 u 412 | 770 ]7.70]10.19 | 64.96
(MeCN/H,0) 244 H.O. 1545 [491 | 0,74 | 75,21
48 4 1,78 16,26 | 4,01 | 041 | 70,64 | 48,69/51,31
34 388 | ass | 27012073 | 3249
T17-2
80°C 6u 5,58 780 | 2%*|12:80 | 47.06
(MEK/H,0) 3
244 4,95 16,80 | 2,04 | 098 | 69,67 | 48,09/51,91
T17-3 34 2,40 2,47 44;’4 25,65 | 22,41
HarpeBaHue ¢
V- 6 u 417 | 434 [7%0| 2005|3133
XOJIOAUJIBbHUKO 11.5
M 1ipu 60°C 24 4 5,90 10,10 O 7,99 | 59,67
(auetor/H;0) 48 4 452 | 1386 |4.98| 239 | 6748 | 47.87/52.13
34 3,16 4,50 3%5 19,24 | 27,59
T17-4 6u 3,87 7,00 291’9 12,18 | 37,92
80°C
(DMF/H,0) 244 303 [ 1330 | 18] 132 | S84
48 4 1,01 17,12 | 5,01 | 0,11 | 65,11 | 48,38/51,62
00194] B oskcnepumente T17-1, rae B KadecTBE PEAKLMOHHOIO PACTBOPUTEIIS
p
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ucnoas3oBaics MeCN, nocne nepemerinBanus B TedeHue 6 4 npu 80°C ocTaBasoch TOJIBKO
7,70% nenpespatuenHoro amuHa (IV). OgHako BrocneacTBUM peakius 3amemmiach, U 4,01%
HenpeBpatienHoro amuna (IV) Bce eme ocraBajoch mocie nepeMernBanus B Tedenne 24 1. B
skcnepumente T17-2, rme B KauecTBe PEAKLMOHHOIO PaCTBOPUTENST  HCIOJIb30BAJICS
metmnTIIKeToH (MEK), mocne nepemermuBanust B Teuenne 6 4 npu 80°C ocrtaBanocs 22,43%
HenpespamienHoro amuHa (IV). KomuvectBo HempeBpameHHoro amuua (IV) eme Oosnblie
CHIDKAJIOCh 70 MpuMepHo 2% mocie nepeMelnBanus B TeueHue 24 4. B sxcnepumente T17-4,
I7Ie B KayecTBE PEAKLMOHHOIO pacTtBopuTens ucnonb3oBain DMF, skcnepumeHT He nasan
JAYYIIUX PE3yJbTaTOB, Ye€M B JPYrMX 3KCIEPUMEHTaX, B KOTOPBIX HCIOJb30BAJUCH JPYyrue
pacTBOPUTENH.

[00195] DOnantnomepnas komnosunus crupta (I) B pacrBope mnponmykra Oblia
NPOTECTUPOBAHA, 1 OHA ObLIA PALIEMHUECKON B TPeNeNax MOrPeIHOCTH U3MEPEHHSL.

Ipumep C2

Hccnenosanne o0beMa BOABI

[00196] bbuto mpoBeAEHO e€lle IMIECTh SKCIIEPUMEHTOB AJIsl M3YYEHHs] BO3AEHCTBUS
pa3NIUYHBIX OOBEMOB BOIBL. DTH 3KCIMEPHUMEHTHI MOAPOOHO omucanbl B Tabanmax 19 u 20. Bo
BCEX HKCMEPHMEHTaX HCIONb30BaH Cyxyr TBepayto conb (VIa). 3a mporekanwem peaxiuii
HAOJIONAIM W PEerUCTPUPOBANA TOCHe JOOABJIEHUS PACTBOPHUTENS, TOCHe HOOaBJICHHS
Pa3NIUYHBIX OOBEMOB BOJBI U IOCIIE IEPEMEIINBAHNS PEAKIIMOHHON CMeCH B TeueHue 48 u.

Tabnmuna 19. UccnenoBanne o0beMa BOIBI: YCIOBUS PEAKLIHH.

MaTtepuanbi Habaronenne
No ITocae
Mocae Iocae
napTu H, | PacTrsopure nepemMemuBaAHUSA
Via AoGaBjieHus1 | A00aBJIeHU
" 0 b ACTBOPUTEJISA | 1 BOABI B Tetenue 43 4
p p A npu 80°C
Hekoropoe
P Hexotopoe
KOJIMYECTB
1 HepacTtBopeHH | 0 TBepaoro KOMMHICCTBO
T19-1 TBEPAOTO
MUT oe BELIEeCTBa
BELIECTBA
OCAIUNOCH ocanuiock (RT)
(RT)
Hexoropoe
Hexoropoe
KOJIUYECTB
KOJIMYECTBO
T19-2 1,0r 2 6 M HepactBopenHn | o TBepmoro TBEPIOTO
1,0 X MJI MeCN oe BelleCTBa
TBEPIOE 0CaanIoCh Betiectsa
ocaamnoch (RT)
BEIIECTB (RT)
0 Hexoropoe
KOJINYECTB
T19-3 3 HepactBopeHH | 0 TBEpAOIO IIpo3paunslii
MII oe BELIECTBA pacTBop
0CaJnIIoCh
(RT)
Hexoropoe Hexoropoe
1 6 mi HepactBopenH p P
T19-4 KOJINYECTB KOJINYECTBO
MJT MEK oe
O TBEPJOro TBEPAOTO




36

T19-5

T19-6

M1

MJI

BELIECTBA BELIECTBA
ocagunock | ocaamnoch (RT)
(RT)
Hexoropoe
KOJIMUYECTB .
IIpo3paunslii
HepactBopenH | o TBepaoro
pacTBOp C ABYMs
oe BELIECTBA
bazamu
0CaguIoCh
(RT)
Hexoropoe
KOJIMUYECTB .
IIpo3paunslii
HepacTtBopeHH | o TBepaoro
pacTBOp C ABYMs
oe BeLIEeCTBa
bazamu
0CanIIoCh
(RT)

Tabmuna 20. UccnenoBanune o0beMa BOABI: SKCIIEPUMEHTANIBHBIC PE3YJIBTaThI.

PesyabTaTsl (%)

RT
Bpems = .
Ne maprun nepemMemHBAH | |3 bensoiina DBT IV/(IV+I
o ; a v | P20 o )
KHCJI0TAa
MHA
H
U Via wo. | mo. 6‘;8 34.07 | 1.04 | 984
3.4 14.7 55.6
34 : 4.97 2T 17as | 21.0
T19-1 61 4; 770 | 770 | 10.19 6‘(‘5’9 10,6
(MeCN/H,0=6V/1 >
V) 244 wo.| 1545 [491 | 074 | ™ 6.1
48 4 1é7 1626 | 4.01 | 041 7‘3{6 5.4
33 103 58.4
34 p 4.06 12134 |8 15.1
T19-2 64 4;2 5.86 | 5.85 | 16.34 647’5 8.3
(MeCN/H,0=6V/2 5 —
V) 24 4 D 1233 |39 385 | Y 5.1
48 4 4i1 1508 | 3.56 | 1.07 711’6 47
3 4 352 323 | 7.03 | 24.51 596’8 105
T19-3 64 432 465 | 3.64 | 2048 6‘(‘)’5 5.3
(MeCN/H,0=6V/3 = e
V) 244 . 065 | 242 | 880 | %% 3.4
48 4 6(’)9 12,070 | 2.42 | 3.85 7(1’6 3.3
T19.4 3.8 37.0 324
MEK/LO 34 ; 4.58 0| 2073 | 75 533
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6V/1V) o 551 750 124 [ 120 | 0] 324
8 3 6
24 4 439 1680 | 2.04 | 098 697’6 2.8
33 347 345
34 : 4.44 v 218 | 2 50.2
T19-5 64 454 6.78 2‘26 16.17 42’1 34.8
(MEK/H,0= 6.6 70.8
6V/2V) 244 O 1ss0 |26 | 268 | Y 3.6
48 4 5; 18.68 | 1.16 | 0.74 73{5 1.6
2.6 35,1 344
34 p 4.14 > 2230 | % 50.5
T19-6 64 3(’)8 6.83 222’6 16.57 42’6 31.8
(MEK/H,0= 8.4 67.6
6V/3V) 24 4 A oos |46 | s | OF 6.4
48 4 6;6 1779 | 095 | 135 7%’2 13

[00197] U3 npuBeneHHbIX B Tabmunax 19 u 20 3KCNepUMEHTATBHBIX PE3YJIbTATOB MOXKHO
cHenaTh BBIBON, 4YTO yBenudeHHe kommuecTBa Boabl ¢ 1,0 mo 3,0 oOBEMOB TPHBOOWIO K
YMEPEHHOMY YBEJIMYEHHI0 CKOPOCTH PEAKLHH, TMOCKOJbKY IOBBIIIEHHOE KOJUYECTBO BOJbI
MOTJIO PAacTBOPSATh JIFOOOE TBEPAOE BELIECTBO, OCAXKACHHOE B Xome peakuuu. OQHAKO,
OCTaBaJIOCh T€M He MeHee npudausnuTenbHo 3-6% Hemnpopearuposasiero amuna (IV) mocne
NepeMeIlnBaHysl B TeUeHue 24 .

[00198] U3 skcrepuMeHTaNbHBIX pe3ysbTaToB B Tadnumax 19 um 20 Takke MOKHO
cnenatb BbIBOA, uTto MeCN okazancs Ooinee sddexruBHbIM pactBoputeneMm, 4dem MEK,
0COOEHHO TPU PACCMOTPEHUH PE3YJIbTATOB Yepe3 6 .

Hpumep C3

HccnenoBaHue KUCIOTHBIX JOOABOK

[00199] Bbu10 MpOBEAEHO €l1e YeThIpe 3KCIEPUMEHTA ISl UCCIAEAOBAHUS YCKOPSIOLIETO
5%

OKCIepUMEHThl TPOBOMWIM C HCIOJB30BaHMEM MatodHoro pacteopa (VIb) ¢ Tem ke

JEeHCTBUSL KUCJIOTHOH 100aBKH, MacC. CEpHOM KHCJIOThl, HA CKOpPOCTb pEaKLHU.
COOTHOIIeHHeM pacteoputens/Bopa (6,0 V/3,0 V) mpu temmeparype 80°C. Pesymbrars
SKCIIEPUMEHTOB MPUBENEHbI B Ta0mmuax 21 u 22.

Tabnmuna 21. UccnenoBanue KUCIOTHOH TOOABKU: YCIIOBUS PEAKLIUH.

Marepuansbl Haoaroaenue
VIb' Moce Ilocne
Ne 1,0X IMocne | mepememn
IapT PactBop A00aBJIeH Mocne
PT | (matou | H, Hoba HArpeB | BaHHS B
— . HUTeJIb ust AobGaBjeH
HBIH 0 BKAa aHusi 10 | TeyeHue 24
6,0V pacTBopu | Hs BOAbI o
pacTBo Tenst 80°C 4 NIpH
p) 80°C
T21- 451 3,0 MeCN Her Hepactsop | Hepacteop Hposrv)a I?'pospaquI
1 \Y €HHOE €HHOE YHBII 1 pacTBOp
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5% pacTBop (RT)
20 s, H,SO0
2
4
T21- 451 Her IIpo3paunsl
3 Hepactsop | Hepactsop Hpospa 1 pacTBOp C
MEK 5% YHBIN
T21- 5 H.SO €HHOE €HHOE ACTEO JIBYMsI
4 r 2 P P dbazamu
4
"Paccunrannas macca comn (VIb), comepskamascs B MATOYHOM PacTBOPE.
Tabmuna 22. UccnenoBaHue KUCIOTHOH NOOABKU: KCIEPUMEHTAIbHBIE PE3YJIBTaThI.
Bpems PesyabraTsl (%)
Ne mapTum | mepemMemBaHu | RT=1,2 | Bensoiina v DBT II IV/AV+II
i 6 MUH | 51 KHCJIOTA )
HU.wm. VIb 61.0
(MarouHb! 0,16 0,24 4’ 35.86 | 041 99.3
I pacTBOp)
36.0
24 3.98 3,05 1,95 | 53.05 7 5.1
38.8
T21-1 44 7,05 5,87 0,13 | 45,13 2 0.3
(MeCN) 6 1026 | 940 | mo. | 3680 [ 0| no
8 1065 | 988 | mo | 3584 || wo
29 3,05 2,21 1,47 | 55,72 32’1 3.9
37.9
T21-2 44 542 4,04 0,11 | 50,65 g 0,3
(5% H2SO4 3900
B MeCN) 64 8,48 6,64 H.O. | 43,41 9’ H.O.
8y 8,57 6,78 H.oO. | 43,68 388’6 H.O.
29 3,31 2,26 11’9 54,89 24;’3 36.4
33,1
44 5,93 4,31 5,68 | 49,18 7 14,6
T21-3 38.1
(MEK) 64 9,05 7,16 1,67 | 41,58 6 4,2
8y 9,45 7,55 1,24 | 41,57 3%’1 3.2
16 4 12,88 12,83 0,05 | 30.68 4(;’4 0.1
2y 2,96 1,75 129’1 55,37 266’5 315
329
T21-4 44 13,33 4,18 6,21 | 42,10 4 15,9
(5% H,SO4 374
B MEK) 64 8,54 548 1,04 | 46,00 4’ 2,7
8y 7,67 5,66 0,84 | 46,58 379’9 2,2
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[00200] IIpu mucnons3oBaHuM MaTodyHOro pacrsopa (VIb) HemocpencTBEHHO B peakmuu
paueMu3ay CKOPOCTh PEeaKIMM Oblla 3HAYMTENBbHO BbIIE MpHu ucrnonb3oBaHun MeCN B
KadecTBe pacTBoputens, ueM npu ucnonb3oBann MEK. TTouru Bech ncxoansiii marepuan (IV)
npespamancss B cnupt (II) B teuenne 4 u B MeCN, rtorma xak B MEK 5310 3ansuo
NpUONU3UTENBHO 16 U B aHAJIOTHYHBIX YCJIOBHSX.

[00201] Kucnornas nobaska (5% Macc. cCepHOI KHCIOTBI), MO-BHAUMOMY, OKa3bIBasla
OrPaHHUYEHHOE YCKOPSIOIee AeHCTBIE Ha CKOPOCTb PeaKLUU. DKCIEPUMEHTANIbHbIE PE3YJIbTaAThI
B IPUCYTCTBUH KHCJIOTHOH TOOABKU U B €€ OTCYTCTBHHM BO MHOTOM MOXOKH.

Hpumep C4

IIpouenypa n3roToByieHUs

[00202] Ilpespamenue matounoro pacrsopa (VIb) B ruppoxnopun crmpra (Ila) moxer
OBITh OCYIIECTBJIEHO C TIOMOLIBIO CIENYIOIIEeH MPOLeayphl:

[00203] 1. B peaxTop 3arpyxanu marounslii pactsop (VIb), conepxamuii 1,64 xr (1,6
moub) coseit (VIa) u (VIb).

[00204] 2. KonuentpupoBamu mo 5 1 (3,0 V), 3arem 3arpyxamu 7,3 kxr (4,5 X)
METHISTUIKETOHA U 4,5 KT (2,7 X) TEeXHOJOTHYECKOH BOIBL.

[00205] 3. TTonyuennyro nByx(hazHyo cMmech nepemernBanu npu 76°C B Teduenue 14 4.

[00206] 4. Peakuuro konTposupoBanu ¢ nomomibto CBIXX no Tex mop, mnoka
otrHowmenue IV/(IV+II) He craHOBHIIOCH PaBHBIM 2% HITH MEHEe.

[00207] 5. {ob6asimu 3,8 kr (2,3 X) TEXHOJIOTMYECKON BOBL

[00208] 6. HoGasmsuu 2,4 kr 30% wmacc./macc. pactBopa NaOH, 9To0bl peakimoHHas
cMmech numena pH > 8.

[00209] 7. Cnou paznensiu.

[00210] 8. DxcTparuposanu Bogusiii cinoit IPAc (6,0 kr, 3,7 X).

[00211] 9. HoGaensmu 4,5 kr (2,7 X) TEXHONOTMYECKOH BOAbI K OOBEAMHEHHBIM
OPTaHUYECKUM CIIOSIM.

[00212] 10. Beineprxuanu nonydeHHyro cmech npu 20°C B reuenue 12 9.

[00213] 11. Cmech koHueHTpupoBanu npu S0°C U MOHUKEHHOM JIaBJIEHUH 110 TeX 0P,
NoKa ee 00beM He CTAHOBHIJICS paBHBIM IPUOIN3nuTEeNbHO 9 11 (5,5 V).

[00214] 12. TobGasnsum 3,3 kr (2,0 X) [PAc.

[00215] 13. Beigepxusanu nonyudeHHyro cycnensuto npu 20°C B teyenue 12 4.

[00216] 14. ®unbTpoBaNM CYCNEH3UIO M NMPOMBIBAIH BJIAKHBIH Ocafok Ha ¢uibTpe 1,3
kr (0,8 X) auerona.

[00217] 15. 3anuBanu BnaxHbIi ocanok auetoHoM (4,7 X, 6 V).

[00218] 16. Jobasnsim 35% pacteop HCI (224 1, 2,1 monsb, 0,14 X) ipu 20°C B TeueHue
5 4 1 BBIAEPKUBAIM B TeueHHE 14 4.

[00219] 17. ®unbTpoBanu, npomeBanu auetoHoM (3,3 kr, 2,0 X) u cymwmmm npu 80°C B
TeueHHue 72 4 oA BaKyyMOM.

[00220] OnrcanHbIit BhIle CIIOCOO 1aeT THUIHYHBIA BbIXO npubiusnteasHo 80-90%.
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POPMVYJIA U30BPETEHHUA

1. Criocob monmy4eHus xKeaaeMoro sHaHTHOMepa THMU(apHUOA, BKITFOUAIOIINNA CTaIUH:

(1) monmy4eHus: HICXOMHOTO MaTepuaa, Copeprkaliero TunudapHuO, KOTOPBIN HE SIBISETCS
HHAHTHOYHUCTBIM T10 JKEJIAEMOMY SHAHTHOMEDY;

(1) mpeBpameHusT HUCXOOHOrO Marepuaja co craauu (1) B paleMHYECKyI0 CMeCh
tunudapuuda; u

(1i1) BBIIENEHHs >KENAaeMOro SHaHTHOMepa TunudapHHOa W3 PpaALEeMHUYECKOH CMecu
tunudapunda co craguu (ii).

2. Cnocob mo m.1, B KOTOPOM jKelaeMblii 3HaHTHOMep TunudapHuOa mpencTaBiseT
coboti (R)-(+)-tunudapuud.

3. Cnocob mo m.1, B KOTOpOM HCXOOHBIA Marepuai ctanuu (i) COmEepP>KUT MaTOYHBIN
PacTBOp U3 MpoLEecca KPUCTAJUIN3ALIH.

4. Cniocob mo .1, B KOTOPOM UCXOIHBIA MaTepuaj ctaand (1) COOepKUT YHAHTUOMEPHBIN
M30BITOK HEXKENATEIbHOTO SHAaHTHOMepa TunndapHuoa.

5. Cnocob 1o m.4, B KOTOPOM He)KeNaTebHbIH YHAHTUOMED THIH(apHUOa MPENCTaBIsAET
coboii (S)-(—)-Tunudapaud.

6. Cnocob6 mo m.1, B KOTOPOM HCXOAHBIH Marepuan co craguu (1) COmep>KUT COJb
tundaprnda, 06pa3oBaHHYIO KHCIOTOH.

7. Criocob 1o 1.6, B KOTOPOM KHCJIOTA MPENCTABISAET COOONH HYHAHTHOYHUCTYIO XUPAJIBHYIO
OPTaHUYECKYIO KHCIIOTY.

8. Crocob 1o 1.7, B KOTOPOM KHCIJIOTA MPEACTABIsieT COOONM XUPANbHBIA Pa3Iestouii
areHT.

9. Criocob 1o 1.6, B KOTOPOM KHCJIOTa SBNIseTCs (—)-AnOeH30MI-L-BUHHOM KUCIIOTOM.

10. Cnioco6 o 1.1, B kotopom craaus (i) BKJItO4aeT B ceOst CTaAnH:

(i1)(a) peakumMu UCXOAHOTO MarepHaja C HUTPUTOM HATPHUsS B PEAKLIMOHHOM PACTBOPUTENE
C MOJIyYE€HHEM CMECH MPOIYKTOB;

(i1)(b) BeImenenus pauemuueckoro crnupta Gopmyst (1) U3 cMecu NpoOAYKTOB CO CTaIUU

(ii)(a); u

®opwmymna (1)

(i1)(c) mpeBparueHus panemMuueckoro cnupra co cranuu (ii)(b) B paneMuyeckyro cMech
tunudapHuoa.

I11. Cnoco6 mo m10, B KOTOpPOM peakUHOHHBIA pacTBOpuUTenb craguu (ii)(a)
npeacTaBiIsieT coOOl OpraHMYeCKUi paCTBOPUTEINDb, BOAY HIIH UX CMECh.

12. Cmoco6 mo m.10, B KOTOPOM peakUMOHHBIH pacTBopuTenb craguu (ii)(a)

IpPeNCTaBIsIeT COOO0H CMeCh OPraHUYECKOTO PACTBOPUTEIIS U BOABI.
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13. Cnocob® mo m.12, B KOTOPOM CMeCh MMeeT OOBEMHOE OTHOLIEHHE OPTaHHYECKOTrO
pacTBopuTeNs K Boze B nuanasone ot 20:1 no 3,5:1.

14. Cnoco0 no .13, B KOTOpOM 00BEMHOE OTHOIIEHHE OPTraHMYECKOTO PAaCTBOPHUTENS K
BOZIE cocTasisieT 4:1.

15. Cmoco6 mo mobomy u3 mm.l1l-14, B KOTOpOM OpraHW4ecKuil pacTBOPHUTENb
CMELIMBAETCS C BOIOM.

16. Cnoco6 mo mobomy u3 mum.ll-14, B KOTOPOM OpraHMYECKHIl pPacCTBOPUTEIND
NPEACTaBIIsIeT COOOH alleTOH, ALETOHUTPHUII, METAHOJI, TPET-aMHJIOBBIH CITUPT, HJIH UX CMECh.

17. Cnoco6 mo mobomy u3 mum.ll-14, B KOTOPOM OpraHMYEeCKHI pacCTBOPUTEIND
NPEeACTaBIAET COOOH aleToH.

18. Cnoco6 mo mobomy u3 mum.ll-14, B KOTOPOM OpraHMYECKHH paCTBOPUTEIND
NPEACTaBIAET COOOH alleTOHUTPHUIL.

19. Cnocob mo .10, B koTopom cranus (ii)(a) IPOTEKAET MPU TEMIIEPATYPe B AHANA30HE
ot npumepHo 20°C no mpumepHo 75°C.

20. Cnocob mo m.10, B kotopoM ctaaus (ii)(a) mpOTEKaeT NMpU TeMIIepaType MPUMEPHO
20°C.

21. Cnoco0 no 1.10, B koropom cranus (i1)(a) mpoTeKaeT B MPUCYTCTBUU JOOABKH.

22. Crocob no .21, B kKoTopoM 1oOaBKa MPencTaBisieT coOOM KUCIIOTY.

23. Cnoco0 no m.22, B KOTOPOM KHCJIOTA SIBJSIETCS CEPHOM KUCIIOTOM.

24. Cnoco0 mo 1n.22, B KOTOPOM KHCJIOTA SIBJISIETCS COJISTHOM KHCIIOTOM .

25. Cnocob o .10, B kotopom cranus (i1)(b) BKIOUAET:

- perynupoBanue pH cmecu npoayKTOB € MOMOIIBIO OCHOBAHUS,

- SKCTPArupOBaHUE CMECH MPOAYKTOB 3KCTPAKILIMOHHBIM PACTBOPUTENEM; U

- KPUCTAJUIU3ALMIO PALIEMUYECKOIO CIIUPTA.

26. Cnoco6 mo m.25, B xotopoMm pH cmecn NmpogykToB NMpPHUBOAAT K IHAINA30HY OT
npuMepHo 5 1o npumepHo 10.

27. Cnocob o .25, B kotopoMm pH cMecu mponyKToB JOBOAST 10 npumepHo 10.

28. Crocob mo m.25, B KOTOPOM OCHOBaHHE MPENCTABISAET COOON MMIPOKCH] HATPUS WU
THIPOKCH]] aMMOHHSL.

29. Cnoco0 no 1m.25, B KOTOPOM OCHOBAHHE MPEACTABISIET COOOH TMAPOKCU HATPHSI.

30. Cnocob mo m.25, B KOTOPOM 3KCTPAKIMOHHBIN PaCTBOPUTENb MPEACTABISET COOOM
W30TPOITMIIALIETAT WK 2-METUITETParuapodypaH.

31. Cnocob mo m.25, B KOTOPOM 3KCTPAKIMOHHBIN PAaCTBOPUTENb MPEACTABISET COOOMU
M30MpONUIIaLeTar.

32. Cnoco®6 mo m.25, B KOTOPOM palleMHYECKHH CHHPT KPUCTAJUIM3YETCS B BHIE
TUAPOXJIOPUAHON COJH.

33. Criocob mo 1.1, B koTopom cranus (11) BKIFOUaeT B cedsl CTaauu:

(11)(a) HarpeBaHUsI UCXOMHOTO MarepHajia B PEaKIMOHHOM PACTBOPHUTENE C MOIYYEHUEM
CMeCH MPONYKTOB,

(11)(b) BeImenenus pauemuueckoro cnupta Gopmynsl (II) u3 cMecu nIpoayKTOB CO CTaAUU
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(ii)(a); u

Dopmyna (II)

(i1)(c) mpeBparueHus: paneMuueckoro cnupra co craguu (ii)(b) B pareMU4ecKyr0 CMech
tunudapuuda.

34, Cnoco6 mo mn.33, B KOTOPOM pEaKUMOHHBIH pacTBOpuTeNb craauu (ii)(a)
MPeCTaBIIeT COOOM OpraHUYeCKUil paCTBOPUTEID, BOIY UJIH X CMECH.

35. Cnoco6 mo mn.34, B KOTOPOM pEaKUMOHHBIH pacTBopuTenb craauu (ii)(a)
NpeACTaBiseT COO0I CMeCh OPraHUYECKOrO PACTBOPHUTENS U BOMBI.

36. Cnocob mo m.35, B KOTOPOM CMeCh MMeeT OOBEMHOE OTHOLICHHE OPTaHHYECKOTrO
pacTBOpUTENIA K BOZE B 1uana3oHe ot 6:1 no 2:1.

37. Cnocob mo m.36, B KOTOpOM 00BEMHOE OTHOLIEHHE OPTaHUYE€CKOTO PACTBOPHUTENS K
BOZIE cocTasisieT 2:1.

38. Cmoco6 mo mobomy u3 m.m34-37, B KOTOPOM OPraHUYECKHH pPacTBOPUTEIND
CMELINBAETCS C BOMOH.

39. Cnoco6 mno mobomy u3 m.m34-37, B KOTOPOM OPraHUYECKHH pPacTBOPUTEND
MPEICTaBIsIeT COOOM alleTOHUTPIIL, METHIITIIIKETOH, anetoH, DMF, unu ux cmecs.

40. Cnocod mo mobomy u3 m.m.34-37, B KOTOPOM OpraHMYECKUIl pacTBOPUTEIND
IPENCTABISIET COOOH METHUIIATHIIKETOH.

41. Cnoco6 mo mobomy u3 mmn.34-37, B KOTOpPOM OpraHMYeCKHH pacTBOPHUTENb
IPEeCTaBIsIeT COOON alleTOHUTPHIL.

42. Cniocob mo .33, B kotopoMm craaus (ii)(a) mpoTekaeT nMpu TeMIepaType B QUANa30He
ot npumepHo 60°C no mpumepHo 80°C.

43. Cnocob mo m.42, B kotopoM ctaaus (ii)(a) mpoTeKaeT Nmpu TeMIEpaType MPUMEPHO
80°C.

44. Cnocob mo m.42, B koropoM craaus (i1)(a) mpoTeKaeT Mpu TeMIIepaType MPUMEPHO
76°C.

45. Cnoco0 no .33, B koropoM cranus (i1)(a) mpoTekaeT B MPUCYTCTBUHU JOOABKH.

46. Criocob no .45, B KOTOpoM 10OaBKa MPENCTABISET COOOM KHCIIOTY.

47. Cnoco0 o m.46, B KOTOPOM KHCJIOTA SIBISIETCS CEPHOM KHCIIOTOMH.

48. Crocob o .33, B kotopom cranus (i1)(b) BKIFOUAET:

- perynupoBanue pH cMecu mpoayKTOB ¢ MOMOIIBIO OCHOBAHMUS,

- SKCTPArupOBaHUE CMECH MPOAYKTOB SKCTPAKILIHOHHBIM PACTBOPUTENIEM; H

- KPUCTAJUTU3ALIMIO PALIEMHUECKOTO CITUPTA.

49. Criocob no .48, B koropoMm pH cMecu mponyKToB JOBOAAT A0 MPUMEPHO 8.

50. Cnocob 1o .48, B KOTOPOM OCHOBAHHUE MPECTABIAET COOOM MMIPOKCH] HATPHSL.
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51. Crocob mo m.48, B KOTOPOM SKCTPAKIIHOHHBIA PaCTBOPHUTEb MPENCTABISIET COOOH
M30TPOITHIIALIETAT.

52. Cnoco® mo m48, B KOTOPOM paLEMHUYECKHH CIUPT KPUCTAJUIU3YETCS B BHIE
TUAPOXJIOPUIAHOU CONH.

53. Cnocob mo 1.1, B koTOpoM craaus (iil) BKIIOYAET:

(ili)(a) KpUCTAJUIM3ALMIO >KEJaeMOro »HaHTHOMepa TumnudapHOa M3 paLeMHYECKON
cMmecu TunudapHnda B MPUCYTCTBUU XUPAJIBHOIO PA3IENAIOIEro areHTa; u

(iii)(b) BBIOENEHHE KPHCTAJUIOB JKEJIAeMOro SHaHTHOMepa TunudapHOa M3 MaTOYHOTO
pacTBopa.

54. Cnocob mo m.53, B KOTOPOM XHUpaJbHBIA pa3menstomuil areHT cramuu (iii)(a)
npeacTasisieT coboi (—)-nubeH30mI-L-BUHHYIO KUCIIOTY.

55. Cnoco6 mo m.53, B KOTOpOM MAarouHbIi pacTBOp craauu (iii)(a) comep:kuT
SHAHTUOMEPHBII N30BITOK HEXEJATEIbHOTO SHAHTHOMepa TUndapHuoa.

56. Crioco0 mo .53, rme crnocod Tak:Ke BKJIHOYAET:

(1v) peUMpKyJSHI0 MaTOYHOTO pacTBopa craguu (iii)(b) Ais UCHONB30BAHUS B KAY€CTBE
UCXOIHOTO Marepuasia Ha craguu (1).

57. Cnocob mo .56, B kotopoM ctaanH (i)-(1v) MOKHO BBITIOJNHATH B HECKOJBKO IIUKJIOB.

58. Criocob mony4yeHus xKeraeMoro sHaHTHOMepa THMU(apHUOa, BKIFOUAOIINHA CTaIuH:

(1) monmy4eHus HICXOMHOTO MaTepuaa, Couepskalero Tunu(apHuO, KOTOPBII He SBIIAETCS
SHAHTUOYHUCTBIM 10 JKEJIAEMOMY SHAHTHOMEDY,

(i1)(a) peakuuM HMCXOOHOTO Marepuaja C HHUTPUTOM HATPUs C TONYYEHHEM CMECH
NPONYKTOB,

(11)(b) Beimenenus pauemuueckoro cnupra popmyisl (II) u3 cMecu npoaykToB co craauu

(ii)(a);

Dopwmymna (1)

(i1)(c) mpeBparueHus paneMuueckoro cnupra co craguu (ii)(b) B paneMudeckyro cMech
tunudapuuoa,;

(iii)(a) KpUCTANIHM3ALMU >KEAeMOTr0 >HAHTHOMepa TunudapHuda M3 paLeMHYeCKON
cmecu Tunudapanda craanu (i1)(¢) B MPUCYTCTBUN XUPATBHOTO PAa3EISIOIET0 areHTa,

(111)(b) BBImENEHHUs KPUCTAJUIOB JKEJNIAEMOT0 SHAHTHOMepa TUnU(apHHOa M3 MaTOYHOTO
pactBopa craanu (iii)(a); u

(1v) peumpKymsLuu MarodyHoro pacreopa craguu (iii)(b) Ay MCIONB30BaHUS B Ka4e€CTBE
HCXOHOTO MaTepuasia Ha craguu (1).

59. Cnocob nmony4yeHus xKeaaeMoro sHaHTHoMepa TUnudapHuOa, BKIIIOYAIOLINHN CTaAUN:

(1) moyueHus panemMudeckoii cMecu TunudapHuoa,;
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(11) KpUCTAUTU3ALMHU KETaeMOro SHaHTHOMepa TunudapHuOa W3 pareMHYecKOl cMecu
tunudapurda craguu (1) B IPUCYTCTBUN XUPATIBHOTO PA3IEISIONIEr0 areHTa,

(111) BBIOENEHUs] KPHCTAJUIOB >KEJAEMOro 3>HaHTHOMepa TunudapHuda M3 MaTOYHOrO
pacTBoOpa,;

(iv) mpeBpateHust JI0O0ro ocraBLIerocsi THIU(apHuOa B MATOYHOM PacTBOPE CO CTaIUH

(1i1) B pauemuyeckuii criupt Gopmyinsr (1I);

Dopmymna (1)

(V) mpeBpalleHUsT PaLlEMHYECKOro Crupra co craauu (iv) B paleMHYECKYI0 CMeCh
tunudapunda; u

(vi) peuupkymsuMM paueMudeckod cmecu tunudapHuba co craauu (v) obapTHO Ha
craauto (1).

60. Cnocob mpeBpalleHUs SHAHTHOMEpPHO oboramenHoro amuHa (opmynsr (IV),
BKJIFOUAOILAMN

(1) peakuuro >HaHTHOMepHO oborameHHoro amuHa ¢opmynsl (IV) umm ero comu ¢
HUTPUTOM HaTpus B cMecH arieToHa 1 Bonbl 4:1 npu 20°C ¢ nosnyuyeHneM cMecH NpOAyKTOB,;

(11) nosenenue pH cmecu npoaykTos 10 npumepHO 10 ¢ MOMOIIBIO THAPOKCHIA HATPUS,

(111) 3KCTparupoBaHUe CMECH MPONYKTOB U3OIMPOIUIALIETATOM,

(iv) nobaBnenue 1,5 3KB. KOHLIEHTPUPOBAHHON COJITHON KHCJIOTBI, U

(v) BbiesnieHue panemudeckoro cnupta Gopmysisl (Ila) myTtem kpucrammzaumu.

CHs  ®opmyna (V)

Dopwmyna (I1a)

61. Cnocob mpeBpaleHHs SHAHTHOMEpPHO obOoramenHoro amuHa (opmynsr (IV),
BKJTFOYAIOLIHI:
(1) HarpeBaHue SHaHTHOMEpHO oborameHHoro amuHa (Gopmynsl (IV) unu ero comu B

CMeCH METWJI3THIIKeTOHA U Bozpl 2:1 mpu 76°C ¢ noiay4eHneM cMecu MpOnyKTOB,
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(1) noBenenue pH cMecu MPOAYKTOB IO MPUMEPHO 8 ¢ TOMOIIBIO THAPOKCHUIA HATPUS,
(111) 3KCTparupoBaHUE CMECH MPONYKTOB H30MPOIUIALIETATOM,
(1v) nobGaBneHne KOHLIEHTPHUPOBAHHOMN COJITHON KUCJIOTHI, U

(v) BbieneHue panemudeckoro cnupra Gopmyssl (Ila) myrem kpucrammmszanuu.

®dopmyna (VI)

Dopwmyna (11a)

ITo noBepenHocTn
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