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OIIMCAHUE U30BPETEHUA
2420-567444EA/045
CIIOCOBBI HOJYYEHHUA UTHI'NBUTOPA MDM2

OBJIACTb TEXHHKH, K KOTOPOU OTHOCHUTC A U30OEPETEHUE

B Hactosimem u3oOpereHuu mpenararoTcst crnocodbl momyudeHus 2-((3R,5R,6S)-5-(3-
xjophennn)-6-(4-xnopdpenun)-1-((S)-1-(u3onponuncyabonnn)-3-meTunoyTaH-2-1i)-3-MeTHII-
2-OKCOMUMNEPUANH-3-WI)YKCYCHOM  KHCHoThl  (“coenuHerne A”) U ee NPOMEKYTOUHBIX
COEIMHEHUI.

YPOBEHb TEXHUKH

pS53 mpencrasysier coOO# OMyXONEBbIH Cynpeccop U (HaKTOp TPAHCKPUIILIMH, KOTOPBIH
pearupyeT Ha KJIETOYHBIN CTPECC, aKTUBUPYsl TPAHCKPUIILUIO MHOXKECTBA [€HOB, Y4aCTBYIOLIUX
B TePMHHALMU KJIETOUYHOrO LMKJA, anmonTtose, crapeHuu u penapauuu JAHK. B ortnuuue ot
HOPMAJIbHBIX KJIETOK, KOTOpPbIE PEIKO BbI3BIBAIOT AaKTUBALMIO pS53, OMyXOJeBble KIETKU
MOJIBEPTaloTCsl MOCTOSSHHOMY KJIETOYHOMY CTpecCy B Pe3yJbTaTe PasjMuYHbIX MOBPEXKAAIOIINX
(bakTOPOB, BKJIFOUAs] THIIOKCUIO U aKTUBALIUIO MPOATIONTOTHYECKOrO OHKOreHa. Takum obpasom,
CYLIECTBYET 3HAUUTENIbHOE CEJEKTUBHOE NPEUMYIIECTBO MAJIi HHAKTHBALMM NyTH pS3 B
OINyXOJIsIX, U ObUIO BBICKA3aHO NPEATONIOKEHUE, YTO yCTpaHeHne (PyHKUHH PS3 MOXKET ObITh
NPEANOChUIKON JJIs1 BBDKMBAHUS OMyXonu. B moaTBepkaeHHe 3TOro MOAXOAA, TPU TPYIIIBI
HCCIIeZIOBATENEe UCIIONb30BANM MBILINHBIE MOJENH sl JEMOHCTpPALMM TOTO, YTO OTCYTCTBHE
byHKIMU pS3 SABISIETCS MOCTOSIHHBIM TpeOOBaHUEM JUIS MOANIEPKAHNS PA3BUBIINXCS OMyXOJEH.
Korna nccnenoBarenu BOCCTAHOBUIN (QYHKLIHIO P53 B OMyXOJSIX ¢ MHAKTUBHUPOBAHHBIM P53, TO
OIyXOJIM PErpecCUpOBaIH.

B 50% comumnbix omyxouneit u 10% >xuakux omyxojei pS53 MHaKTHBHPYETCs MyTaluei
w/mmm yrpaunBaercs. [Ipu 370KauecTBEHHOM OMyXOJIH, APyrue OCHOBHBIE YYACTHUKH MyTH P53
TAKXKE HM3MEHSIIOTCS TeHETHYeCKU WM dnureHernueckn. MDM?2, onkoOenok, uHrubuyer
byHKUMIO pS3 W aKTHBHPYETCsl aMIUTHUKALMEed reHa C YacTOTOM ClydaeB, KOTOpas, Kak
cooburaercs, nocturaer 10%. MDM2, B cBOr o4epenb, HHTUOUPYETCS APYTHUM OMYXOJIEBBIM
cynpeccopoM, pl4ARF. beuto caenaHo mnpeamnosoKeHue, uYTO HUCXOMALINEe H3MeHeHHs pS3
MOTYT OBbITh OTBETCTBEHHBI, 110 KpalHEH Mepe YaCTUYHO, 32 MHAKTUBALMIO MYTH PS3 B OMyXOJIsIX
p53WT

MOHIKEHHOW  arlONTOTUYECKOW  CHOCOOHOCTBEO, XOTSI HMX CIOCOOHOCTh  MOABEPraThCs

. WT
. B momnmep:kky 3TOM KOHLEMIIMH, HEKOTOPbIE OMyXoJu pS3" | MO-BUAUMOMY, OOJATar0T

>
TEPMHUHALIMM KJIETOYHOrO IMKJIa OcCTaeTcss HeusMeHHoH. OpHa U3 CTpaTeruil JedeHus
3JIOKAQUECTBEHHON OINYXOJIM BKJIIOYAET HCIOJb30BAHHE HEOONBIINX MOJIEKYJ, KOTOPbIE
cBsi3biBalOT MDM2 u HeilTpanmu3yoT ero B3ammoneicreue ¢ pS3. MDM2 wunrubupyer
aKTUBHOCTb P53 TOCPEOCTBOM TpeX MEXaHM3MOB: 1) meicTBys kak yOukBuTHHIMTaza E3,
crocobcTByst  merpamaumu  pS3; 2) cBs3biBaHME M OJIOKUPOBAaHWE JOMEHA AaKTUBALUH
TpaHcKkpunuuu pS3; u 3) skcropT pS3 U3 sapa B nurTomiazMy. Bee Tpu MmexaHM3Ma MOTYT ObITh
3a0JIOKUPOBAHbI MyTeM HelTpanm3anuu B3aumoneicteus MDM2-pS3. B wactHOCTH, 3TY
TePATIeBTHUECKYIO CTPATErHi0 MOYHO MPUMEHHTh K OIYXONSM, KOTOPBIE SBISIOTCS p53 ", u

UCCIIEIOBAHUA C HHU3KOMOJIEKYJIApHBIMH uHruouropamu MDM2 nanu mMHoroobemiaromiee



CHID)KEHHE pOCTa ONyXONM Kak in vitro, Tak u in vivo. Kpome Toro, y mauueHToB c p53-
MHAKTHUBUPOBAHHBIMU OMyXOJISIMU cTabuim3anus pS3 IUKOrO THUMA B HOPMAJbHBIX TKAHSX
nyreM MDM2 uHruOupoBaHHsi MOKET O0ECIEUNTh CEIEKTUBHYIO 3AIIUTYy HOPMAJIBHBIX TKaHEH
OT MUTOTUYECKUX SI/10B.

Hacrosimee u300peTeHHe OTHOCUTCS K COEOMHEHHIO, CIIOCOOHOMY HMHIHMOMPOBAThH
B3aumozeiicteue Mexay pS3 1 MDM2 u akTuBHpOBaTh HIDKENexawue 3(pQGeKTopHble reHbl pS3.
CoenuHeHne 1O HACTOSIIEMY H300PETEHHIO, KaK TaKOBOE, MOKET NPUMEHSThCS B JICUCHUU
3JIOKAQUECTBEHHBbIX OMyXoJyiel, OaKTepHalbHbIX HMH(PEKUUN, BUPYCHBIX HHQPEKUUH, SI3B U
BOCMaJeHUH. B 4acTHOCTH, COEIUHEHHE TO HACTOSIIEMY H300PETEHHIO NPUMEHSIETCS IS
JIEUEHUs] COJNIUIHBIX OMyXOJel, TAKUX KaK OMyXOJH MOJIOYHOM KeJIe3bl, TOJICTON KUIIKH, JeTKUX
U TMPOCTAThL, U OMYyXOJH KUAKUX TKaHEW, Takue Kak JuMpombl u JelikeMuu. B koHTekcTe
Hacrosimero aokymenta, MDM?2 ortnocutcst k Oenky MDM2 uyenoBeka, a pS3 OTHOCHTCS K
Oenky p53 yenoseka. MDM2 denoBeka Takke MoOxeT HazbiBaThcst HDM2 wiin hMDM?2.

Coennnenue, 2-((3R,5R,65)-5-(3-xnopdennn)-6-(4-xnopdennn)-1-((S)-1-
(M30mpPONIIICYTEGOHIT)-3-METHIOY TaH-2-1iT)-3-MeTHJI-2-OKCOMUTIEPUINH-3-FJT)YKCY CHAst
KHCJIOTa (TaKkKe Ha3blBaeMasl 371eChb COEOUHEHNEM A), siBysieTcs: HHruontTopoM MDM2 u nmeer

CJIENYIOLYI0 XUMHUYECKYIO CTPYKTYPY.

Cl

Coenunenue A

Coenunenue A onucano B omnybsukoBanHo# 3asBke PCT NeWO 2011/153509 (mpumep
Ne 362) u usydaercss B KJIMHUYECKUX HCCIEIOBAHUSX HA YEJOBEKE IS JICYEHHS Pa3TUIHBIX
BUJIOB 3JI0Ka4€CTBEHHbIX omyxoJeil. Hacrosiee n3o0pereHue obecrnieunBaer
YCOBEPLICHCTBOBAHHBIE CIOCOOBI MOJMYYEHUS COEAMHEHHs] A, a TaKXKe ero MpOMEKYTOYHBIX
COEIMHEHU .

CYHIHOCTD U30BPETEHUA

B ogHOM U3 BapHaHTOB OCYINECTBJICHUS, HACTOsLIEE N300pETeHNEe 00eCTIEYNBAET CIIOCO0

nony4yeHus cienyrouiero coenuHerus: (DHQO)
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¢ metwicyibdarom merokcumerwieH-N, N-mumernniuMuHusi. B OMHOM M3 BapuaHTOB
OCYLIECTBJIEHUSI, 3TO B3aUMOJAEHCTBHE OCYLIECTBJSETCS B MPUCYTCTBUU OCHOBaHUs. B
KOHKPETHOM BapHaHTe OCYIIECTBJICHHs, OCHOBAHHE IMPEACTaBJsieT COOON COJb INEIOYHOro
MeTajla WKW CONb INEJOYHO3EMENbHOro MeTasna, Takyro kak, Hanpumep, KOAc, NaOAc,
LiOAc, CaCO; u K,COs;. B 0onHOM M3 BapuUaHTOB OCYIIECTBJIECHHS, B3aUMOJEHCTBUE
OCYLIECTBJISIETCS. B pacTBOpUTese. B KOHKPETHOM BapHaHTE OCYLIECTBJIEHUS, PACTBOPUTEIND
npeacrasisier  coOoit  OEH30J1, TONYON,  O-KCHJIOJN, M-KCHJION, M-KCHJIOJ, TeKCaH,
tetparuapodypan, stwiauerar, HMPA, HMPT, IMCO, stunenrnukons, MDD, MO,
OUATHIIOBBIN 3 Up, ALETOHUTPUII, METAHOJI, 3TAHOJI, AIIETOH HJIK UX CMECH.

B ogHOM U3 BapHaHTOB OCYINECTBJICHUS, HACTOsLIEE N300pETeHNne 00eceYnBaeT Crocod

nony4enus: coenunenust (SUL).
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C M3ONPONMIUPYIOLIUM areHToM, TaKuM Kak, HO UM HE OrpaHUYUBasICh,
U3OMPONMWICYIb(UHAT XJIOpUAA LUHKA. B  OZHOM W3 BapHaHTOB  OCYINECTBJICHUS,
B3aMMOJENCTBHE OCYIIECTBISIOT B IPUCYTCTBHUU COJIM INEJOYHO3EMENbHOro MeTramia. B
KOHKPETHOM BapUaHTE OCYILECTBJIEHMs], COJb IIEJOYHO3EMENbHOIO MeTalja MpeaCTaBsieT
co0ol CoJib MarHus, HaIpUMeEp, HO UMU HE orpaHnyuBasich, MgBr, nin MgCl,. B koHKpeTHOM
BapHaHTE€  OCYLIECTBJICHMs,  M3ONPONWIMPYIOIIMM  areHT MOoJy4yaroT in  situ U3
W30NMPONWIMATHUNUXJIOpUAA. B OOHOM U3 BapuaHTOB OCYINECTBIICHHs, B3aUMOJECHCTBHE
ocymecTBisiercss npu Temneparype or 100°C pgo 200°C, nampumep, or 100°C mo 150°C,
Hanpumep, npu 120°C, unu ot 150°C no 200°C, nanpumep, npu 180°C.

B omHOM u3 BapMaHTOB OCYINECTBJICHHUS, HACToOsIee H300peTeHne obecreynBaeT
kpucrammnueckyro popmy (1R,2R,4S)-2-(3-xnopdenmn)- 1-(4-xnopdernn)-4-((S)-4-u3omnponui-
4,5-nuruapookcaszon-2-mi)-4-metmirent-6-eH- 1 -omna (DHO), XapaKTePU3YIOIETOCS
MOPOIIKOBOH  PEHTIeHOBCKOW  nudpakrorpaMMmoll ¢  peduiekcamu, COAeprKalled MHKU
WHTEHCUBHOCTU mpu yrimax 7,3°+0,2° 20, 14,5°+£0,2° 20, 15,8°+0,2° 20, 15,9°+0,2° 20 u
23,1°+£0,2° 20. B opHOM U3 BapUaHTOB OCYLIECTBJICHMs, IOPOLIKOBAas PEHTTEHOBCKAs
nudpaxrorpamma ¢ peduexcamu kpuctauia DHO nononHuTenbHO COOEp:KUT MUKU MPH yriiax
8,5°+0,2° 20, 10,0°+0,2° 20, 11,0°+0,2° 20, 13,4°+0,2° 20, 18,8°+0,2° 20 u 22,0°+0,2° 206. B
OJHOM W3 BapHAHTOB OCYINECTBIIEHHs], IOPOIIKOBAs PEHTTeHOBCKAas au(pakTorpamma C
pedrnekcamu kpuctaymia DHO mOmMONHUTENBHO COAEPKUT OOWH WM HECKOJBKO THKOB TMPHU
yraax 6,3°+0,2° 20, 10,5°+0,2° 20, 11,5°+0,2° 20, 12,8°+0,2° 20, 14,8°+0,2° 20, 15,2°+0,2°
20, 17,0°+0,2° 20, 17,5°+0,2° 20, 17,8°+0,2° 20, 18,4°+0,2° 20, 19,0°+0,2° 20, 19,7°+0,2°
20, 19,9°+0,2° 20, 20,7°+0,2° 20, 21,2°+0,2° 20, 21,3°+0,2° 20, 22,4°+0,2° 20, 23,6°+0,2°
20, 24,2°+0,2° 20, 24,9°+0,2° 20, 25,7°+0,2° 20, 26,3°+0,2° 20, 27,0°+0,2° 20, 28,3°+0,2°
20, 28,7°+0,2° 20, 29,3°+0,2° 20, 29,7°+0,2° 20, 30,8°+0,2° 20, 31,4°+0,2° 20, 31,8°+0,2°
20, 33,0°+0,2° 20, 34,2°+0,2° 20, 35,8°+0,2° 20, 37,0°+0,2° 20 u 37,5°+0,2° 20. B ogHOM U3
BAPUAHTOB  OCYINECTBIEHUs, Kpucrajummdeckas ¢opma DHO npencrasmser  coboi
KPUCTAJUIMUECKUNH aHruapar. B ogHOM U3 BapUaHTOB OCYILECTBIEHHS, MOPOIIKOBYIO
IU(pakLIU0 PEHTTeHOBCKUX Jyuell ¢ peduekcamu kpucraiumdeckoro DHO ocymectsisiroT ¢
ucnonp3zoBanuemM Cu-Ko-usnydenus.

KPATKOE OITHCAHHUE YEPTEXXEN



Cnenyromue  ¢Guryppl  IpPEACTaBISIIOT  KOHKPETHBIE — ONHCAHHBIE  BapUAHTHI
OCYIIECTBIICHHUsI M300pETeHUs] W He MpeIHa3HaueHbl U1 OrpaHHyYeHHsi oObeMa HACTOSIIEro
n300peTeHNs KAKUM-JIHOO HHBIM 00pa3oM.

Ha ¢ur.1 nokaszana ckopocts npespatierus (3S,5R,6R)-3-amnui-5-(3-xnopdennn)-6-(4-
xjaoppenunn)-3-merunrerparuapo-2H-nupan-2-ona (DLAC) B (S)-2-((2R,3R)-2-(3-xnopdenun)-
3-(4-xnopdennn)-3-rugpoxcurnponi)-N-((S)- 1-ruapokcu-3-meTunOyTas-2-ui)-2-MeTUIIIEHT-
4-enamuy (ABA) ¢ Teuenuem Bpemenu npu 60°C.

Ha ¢wur.2 nokazana ckopoctsb npeobpasoBanus DLAC B ABA ¢ TeueHnem BpeMeHH MPH
115°C.

Ha ¢ur.3 mokaszana pacrBopumoctb (1R,2R,45)-2-(3-xnopdenwn)-1-(4-xnopdenun)-4-
((S)-4-uzonponui-4,5-nuruapookcason-2-uia)-4-metwnrent-6-en-1-ona  (DHQ) B mnpouecce
kpuctamusanuu npu 25°C.

Ha ¢wur4 mnokazan Beixon (3S,5R,65)-3-ammun-5-(3-xnopdennn)-6-(4-xnopdpenmn)-1-
((S)-1-(u3onponuncynbhoHMI)-3-MeTHIIOY TaH-2- Ul )- 3-METUIIIHITEPUINH-2-0Ha (SUL) c
TE€YEHHEM BPEMEHH C MCTIOJIb30BAHHEM M30MpONIICyIbdrHaTa xmopuna maraus npu 120°C (14
mon.% Boabl (otHOcUTEeNnbHO (3S,5S,6R,8S5)-8-ammmn-6-(3-xnopdenun)-5-(4-xnopdenrn)-3-
u3onponmi-8-metui-2,3,5,6,7,8-rekcaruapookcasono| 3,2-a|mupuauH-4-uym-HadpTanaus- 1 -
cysispoHata, ToNyosioBbli mojyconbeat (OX0S)) B peakIMOHHON CMeCH).

Ha ¢wur5 mnokasam Bexox SUL ¢ TeueHmeM BpeMEHH C UCIOJIb30BAHUEM
uzonponwicyabdpuHara xaopuaa Maraus rpu 180°C (11 mon.% soas! (otHOCUTENBEHO OXOS) B
PEaKIMOHHON CMeCcH).

Ha dur.6 noxazas 'H SIMP anau3 pazmmanbix popm monponmicyibdunara 8 TE®-dg.

Ha ¢ur.7 nokaszan Beixoxg SUL ¢ TedeHnem BpeMeHM C HUCHOJB30BaHHUEM CyJb(UHATA
maruusi-ZnCl, npu 120°C (17 mon.% Boasl (oTHOcuTenbHO OXOS) B peakHOHHON CMECH).

Ha ¢wur.8 nokasan Beixox SUL ¢ TeueHneMm BpeMEHH C HCIIOJIb30BAHHEM CyJb(pHHATA
maruusi-ZnCl, npu 180°C (17 mon.% Boasl (oTHOcHTeNnbHO OXOS) B peakIHOHHON CMECH).

Ha ¢ur9 nokazano comepxkanue (3R,5R,6S)-3-((1,2,4-TpuokconaHn-3-mi)mMeTin)-5-(3-
xjopdenn)-6-(4-xnopdennn)-1-((S)-1-(uzonponuncynbdonun)-3-meTundyTan-2-min)-3-
merwinunepuauH-2-oHa (0Z0), seipaxkenHoe B % LC miomanay, OTHOCUTENBHO COAEPIKaHUs
BOJIbI, BBIPAJKEHHOT'O B MacCOBBIX %o, B peakLIMOHHON cmecH npu 20°C.

Ha ¢ur.10 mokazana cxema ammapara sl HENPEePbIBHOTO PEeXKUMa O30HOJH3A H
okucyenus [InHHuKa.

Ha ¢ur.11 nokazano uzodpakeHue anmapara Jjisi HeIpepbhIBHOTO 030HOJIH3A.

Ha ¢wur.12 nokasana cxema ammapara Jjisi O30HOJIH3a B TOJYHETIPEPBIBHOM PEKUME U
okucyieHus [InHHuKa.

Ha ¢wur.13 noxkazana ckopocte pacxoma SUL nns 030HONMM3a B MONYHENPEPHIBHOM
pekume.

Ha ¢wur.14 nokazano n3MeHeHne 6apOOTaKHOTO YCTPONCTBA AJISl PA3BUTHUSL TEXHOJIOTHH
O30HOJHU3A.

Ha ¢ur.15 nokazana pacreopumocts 232-DAB B nporiecce KpuCTauTU3aLHH.



Ha ¢ur.16 nokazaHa pacTBOPUMOCTb COEAMHEHUS] A B TIPOLIECCE KPUCTAJUTU3ALINH.

Ha ¢wur.17 nokasaHa mopourkoBasi peHTT€HOBCKasi TudpakTorpaMma KpUCTAJUIMIECKOTO
DHO, onpeneneHHas B pexxume “Ha OTpakeHHe .

Ha ¢ur.18 nokasaHa nmopourkoBasi peHTT€HOBCKasi TudpakTorpaMma KpUCTAJUIUIECKOTO
DHO, onpeneneHHasi B pexxuMe “Ha OTpakeHHe C JIMHEHWKOH 151 0003HAUEHUs TO3ULINH ITHKOB.

Ha ¢ur.19 mnokasana TtepmorpaMma, NOJNy4YeHHass MeToaoM auddepeHrnanbHon
ckanupyowei kagopumerpuu (DSC) kpucranmnyeckoro DHO.

MOAPOBHOE OINTUCAHUE U30BPETEHUA

Hacrosimee wu3obOperenne oTHOCUTCS K crnocobam mnojiyuenus 2-((3R,5R,6S)-5-(3-
xjopdenn)-6-(4-xnopdpenun)- 1-((S)-1-(uzonponuncynbonun)-3-mMeTuaOyTan-2-ui )-3-MeTHJI-
2-OKCOMUMNEPUANH-3-1T)YKCYCHON KHCIIOTHI (“‘coequHerne A”), a TakKe K €€ MPOMEKYTOYHBIM
COEAMHEHUSIM U K CIIOCo0aM MOy4eHHst 3THX MPOMEKYTOUHBIX COSTUHEHUH.

B onHoM acmekre, Hacrosiee wu300peTeHHe oOecredynBaeT Crocod MPOU3BOACTBA
COENMHEHUs] A BBICOKOI YHCTOTBL.

B ngpyrom acmekte, B HacTosIieM H300PETEHHH HCIIONB3YeTCs YCTOWYMBBI B
nab0OpaTOPHBIX YCJIOBHSIX peareHT BubcMmeliepa, merokcuMmeruieH-N, N-TUMETHIMMHHUS
metmicynbgdar (Corbett, MT; Caille, S., Synlett 2007, 28, 2845), nyist DOCTHKEHUs CENEKTUBHON
AKTUBALMK In Situ. MPOMEXKYTOYHOTO COENMHEHUS TNEPBUYHOTO CIHPTAa MPH TOJYYSHHUH
coeuHeHus A.

B npyrom acnexre, B HACTOSIIEM ONMUCAHUU HCIIONB3YETCsl YCTOWYHBBIH B TJAOOPATOPHBIX
YCIIOBHUAX KPUCTAJUIMYECKUH M3O0MPONMJIUPYIOMUN areHT, W30MPONUICYIb(UHAT KanbLus, AJS
BBICOKOTIPOAYKTUBHOTO TOJIYYEHUsI CYJIb(POHOBOrO MPOMEKYTOYHOTO NPOAYKTA MPH MOJyYEHUU
coenuHeHus A.

B npyrom acmekre, B HACTOSINEM ONMCAHUM HCIONb3YeTCsl Oe30macHasi peaxius
O30HOJIN3a, IPOBOAMMAsI B CMECH BOJHBIX PACTBOPUTENEH B NEPUOJNUECKOM UM HETPEPHIBHOM
pe’KuMe MPOU3BOJICTBA B MPOLIECCE MOJMYYESHUST COSIMHEHUS A.

B nmpyrom acnekre, Hacrosiniee n3oOpeTeHHe 00ecrnevynuBaeT KPUCTAUINYECKyo (hopmy
(1R,2R,45)-2-(3-xnopdenmn)- 1-(4-xnopdenmn)-4-((S)-4-uzonponui-4,5-AUruApooKcazo-2-
wn)-4-merwrent-6-en-1-ona  (DHQO), xapakTepusyrOImyrOCss TOPOLIKOBOH PEHTT€HOBCKON
nudpakTorpaMMoii ¢ pediiekcaMu, BKITFOUAKOIIeH MUKK npu yriaax 7,3°+0,2° 20, 14,5°+0,2° 26,
15,8°+0,2° 20, 15,9°40,2° 20 u 23,1°+0,2° 20.. B ogHOM H3 BapuUaHTOB OCYIIECTBJICHHUS,
TIOPOIIKOBAsI pEHTreHOBCKast nudpakrorpamma ¢ pedrexkcamu kpucrauia DHO nononHuTenbHO
COIepXUT MUKW Tpu yriaax 8,5°+0,2° 20, 10,0°£0,2° 20, 11,0°+0,2° 20, 13,4°+0,2° 20,
18,8°+0,2° 20, and 22,0°+0,2° 20. B omHOM H3 BapHUaHTOB OCYIIECTBJIEHHUS, MMOPOLIKOBAS
pertrreHoBckasi audpakrorpamma ¢ peduekcamu kpuctamia DHO pnomonHUTENBHO CONEPKUT
OZIMH WJIM HECKOJIBKO MHUKOB TpH yriax 6,3°+0,2° 20, 10,5°+0,2° 20, 11,5°+0,2° 26, 12,8°+0,2°
20, 14,8°+0,2° 20, 15,2°+0,2° 20, 17,0°+0,2° 20, 17,5°+£0,2° 20, 17,8°+0,2° 20, 18,4°+0,2°
20, 19,0°+0,2° 20, 19,7°+0,2° 20, 19,9°+0,2° 20, 20,7°+0,2° 20, 21,2°+0,2° 26, 21,3°+0,2°
20, 22,4°+0,2° 20, 23,6°+0,2° 20, 24,2°+0,2° 20, 24,9°+0,2° 20, 25,7°+0,2° 20, 26,3°+0,2°
20, 27,0°+0,2° 20, 28,3°+0,2° 20, 28,7°+0,2° 20, 29,3°+0,2° 20, 29,7°+0,2° 26, 30,8°+0,2°



20, 31,4°+0,2° 20, 31,8°+0,2° 20, 33,0°+0,2° 20, 34,2°+0,2° 20, 35,8°+0,2° 20, 37,0°+0,2°
20 u 37,5°+0,2° 20. B ogHOM U3 BapuaHTOB OCyIIeCTBJIeHUs, Kpuctaummueckas: ¢opma DHO
NpeACTaBisieT COOON KPUCTAJUIMYECKHH aHruapar. B ogHOM M3 BapHaHTOB OCYINECTBIICHUS,
MOPOLIKOBAsl PEHTreHOBCKass audpakromerpuss ¢ pedaexcamu kpucramamueckoro DHO
OCYILIECTBJISIOT ¢ ucnonb3oBanuem Cu-Ka-usiaydenus.

B npyrom acnekre, HacTosiiee OnucaHne 00eCeYrBaeT KOHTPOIb YUCTOThI COEAMHEHNUS
A nyTeMm Kpuctajuinzauuu ero conu 1,4-nuazaduimkio[2,2,2]okrana (DABCO), koTopasi MOKeT
ObITh 3((EKTUBHO OUUILEHA.

B omgHOM U3 BapHaHTOB OCYIIECTBJICHHUS, HAcTosiee H300peTeHne obecrneunBaer
croco0, MOmXOAsmuil Uit yBequueHus maciutaba mnojydenuss coegmHeHust A (99,9% LC
iomanu) ¢ oduum BexoaoM 49,8% ot ucxoxHoro Bemecrsa DLAC.

Tepmur  “comepkammii’  MOApPa3yMeBaeT  “OTKPBITbIA  KOHEL (BO3MOXKHOCTb
pacuIpenust), BKIOYasi yKa3aHHbIA KOMIIOHEHT, HO HE UCKJIIOYasi TIPH 3TOM JIPYTHE 3JIEMEHTBL.

Tepmun “repaneBTrueckn 3((EKTHBHOE KOJUYECTBO  OTHOCUTCS K KOJIUYECTBY
COEAMHEHUs] WJIM COYETaHMs TEPANeBTHYECKH AKTHUBHBIX COEIUHEHHH, KOTOpOe O0Jerdaer,
OCHalJsAeT WIN YCTPAaHSET OJUH WJIM HECKOJBKO CHMIITOMOB KOHKPETHOTO 3a0O0NEBAaHMS WIIH
COCTOSIHUS, WM TPEeNOTBpAllaeT WM CAEP’KUBAET HACTYIUJIEHHWE OJHOTO WJIM HECKOJbKUX
CHMIITOMOB KOHKPETHOTO 3a00JI€BAaHUSI UM COCTOSTHHUSI.

Tepmunbl “manmeHT” U “CyOBEKT’ MOTYT HCIIONB30BATHCS B3aMMO3AMEHSIEMO U
OTHOCUTBCSI K JKHBOTHBIM, TaKUM KakK COOaKM, KOLIKH, KOPOBBI, JIOIIAAW, OBLBI U YEJOBEK.
KoHKkpeTHBIMM NalMeHTaMu SIBJISIIOTCS  MJeKonurTaromue. TepMHH “NalMeHT BKJIOYAET
MY>KUHH U JKEHIIUH.

Tepmun “dapmanieBTHUECKH NPUEMJIEMbIH 03HAYAET, YTO YKA3aHHOE BELIECTBO, TAKOE
KaK COEJUHEHHE II0 HACTOSALIeMYy HW300pPETeHUI0, WM COJb COEIUHEHHUs, WM Mpemnapar,
CoZiep KAl COeIMHEHNE, UM KOHKPETHBIN HAIONHUTENb, TOAXOANUT JIs BBEIEHHs TALUEHTY.

Tepmunbl “nedenue”, “neynth’ WK “00paboTka” W T.M. BKIIOYAIOT MPEBEHTHUBHOE
(Harpumep, TPOPHUIAKTHUECKOE) U MAJTHATUBHOE JICUSHHE.

TepmuH “BcrioMorateNibHOE BEIIECTBO OTHOCUTCS K 000N (hapMareBTHYECKU
npuemsIeMoi 100aBKe, HOCHTEIO, pa30aBUTENIO, aIbIOBAHTY HJIU IPYTOMY HHTPEIUEHTY, KpOME
aKTHUBHOTO (papMareBTHyeckoro uHrpenuerta (API), koTopeili OOBIMHO BKJIOYEH B mIpenapar
W/WUTH TS BBEZIEHHSI TTALIHCHTY.

CoenuHeHue(s1) TO HACTOsIEMy HM300pPETEHHIO MOKHO BBOJIUTH MALIUEHTY B
TepanepTHuecku > dekTuBHOM KojmuecTBe. CoennHeHne(s1) MOKXHO BBOAUTH OTAENBHO WIIH KaK
4acTh (apMaLEeBTHUECKH MPHEMJIEMOM KOMITO3MIMM WM mpemnapara. Kpome Toro,
COeANHEHHNe(s1) WM KOMIO3HLUU MOXHO BBOAHMTH €AMHOBPEMEHHO, HANpHMEp, IOCPEACTBOM
OOJFOCHON MHBEKLNH, MHOTOKPATHO, HAIPUMEp, C MOMOIIBIO CEPUH TabJETOK, WIH BBOIUTH IO
CYLLIECTBY HENPEPHIBHO B TeUEHHE NEPUOAA BPEMEHH, HapUMED, UCTIONb3Ysl TPAHCAECPMAIbHYIO
noctaBky. Taxke cieayer OTMETUTh, YTO 1032 COeANHEHMsI(H) MOXKET U3MEHATHCS C TeUEHHUEM

BPEMEHHU.



CoennHeHune(s1) MO HACTOSILIIEMY M300PETEHHIO WK ero (papMaleBTHUECKH TIPHEeMJIEMbIe
COJIM TakX€ MOKHO BBOAWTH B COYETAHHHM C OJHUM WM HECKOJbKUMH JOTOJIHUTEIbHBIMH
dapmanieBTUYECKH ~ AaKTUBHBIMHU  coefMHeHHsMu/areHtamu.  Crienyer  OTMETUTh,  YTO
JOTIONIHUTENbHbIE (DapMalleBTUYECKU AaKTUBHBIE COEJUHEHUS/ar€HTbl MOTYT OBITH OOBIMHOMN
HeOOJIBIION OpPraHUYeCKONH XUMUUECKOH MOJIEKYJIOW MJIM MOTYT OBITh MaKpOMOJEKYJIOH, TaKoH
kak Oenku, anturena, nenrurena, JJHK, PHK wnu ¢pparMeHTsl TAKUX MAKPOMOJIEKY .

B cnywae, korma manmueHT JO/DKEH MOJYYWUTb WM MOJYy4aeT  HECKOJbKO
(bapMaleBTHYECKH aKTUBHBIX COCIUHEHHUH, 3TU COSOUHEHHUsS MOXKHO BBOJAUTH OJHOBPEMEHHO
WM TmocienoBarenbHo. Hampumep, B ciaydae TaONeTOK, AKTUBHBIE COEAMHEHUS MOTYT
HAXONUTBhCS B ONHOW TabJieTKe MM B OTHENbHBIX TaOJeTKax, KOTOpPble MOXKHO BBOIUTH
€IMHOBPEMEHHO WJIM MOCIIEeIOBAaTEIbHO B JE0OOM nopsinke. Kpome Toro, cienyer npusHaTh, 4To
KOMITO3UIIUM MOTYT HMMETh pasHble (Gopmbl. Hampumep, OZHO WM HECKOJBKO COEIWHEHHH
MOKHO JOCTAaBJISITh B BHIE TaOJNETKHU, a JAPYroe MOKHO BBOIAUTH INYTEM WHBEKIHMH HIIH
nepopasbHO B BHAE cHpoma. llpeamonaraiorcss BCe COYETAHHUs, CIIOCOOBI JOCTaBKH U
NOCJIEIOBATENIbHOCTH BBEICHUSI.

TepmuH “37M0KaYECTBEHHAs] OINMYXOJIb. OTHOCUTCS K (PU3UOJIOTHUECKOMY COCTOSHHUIO
MJIEKOIIUTAIOLINX, KOTOPOE XapaKTepU3yeTCs HEKOHTPOIHPYEMBbIM pPOCTOM KieTok. OOmue
KJIACCHI 3JI0KAYECTBEHHBIX OIMYXOJIEH BKIIFOYAIOT KAPIIMHOMBI, TUM(OMBI, CAPKOMBI U OJIACTOMBIL.

CoenuHenune(s1) MO HACTOSIIEMY H300PETEHHIO MOKHO HCIOJIb30BaTh MJISL JICUCHUS
3JI0KaueCTBeHHOM onyxonu. CrocoObl JIeUeHHs 3JI0KaYe€CTBEHHOM OIMyXOJIM BKIIFOYAIOT BBEICHNE
NALMEHTY, KOTOPBIH HYX/IA€TCsl B TAKOM JICUEHHH, TePareBTUIECKU 3P (HEKTUBHOTO KOJUUECTBA
COEAMHEHUS WM ero (papMalieBTUIECKH TPUEMIIEMOH COJH.

Coenunenune(s1) Mo HaCTOSIIEMY H300PETEHHI0O MOXKHO HCIIOJIb30BaTh MJISL JICUCHUS
onyxojed. CriocoObl JIeYeHUs] OMyXOJIM BKJIIOYAIOT BBENCHHE MALMEHTY, HY)KOAIOLIEMyCs B
TAKOM JICUEHWH, TEpaneBTHYeCKU O(PGEKTHUBHOIO KOJIMYECTBA COCJUHEHUs WM  €ro
(hapMaleBTUYECKU TPUEMIIEMON COJIH.

Uzo0peTeHne Takke OTHOCHTCSI K NPUMEHEHHUIO COEAMHEHHsI(H) MO HACTOSsIIEMY
n300pEeTEeHNI0 B MPOU3BOACTBE JIEKAPCTBEHHOTO CPENCTBA ISl JICYEHHsI TAKOTO COCTOSIHHS, KaK
3JIOKAQUECTBEHHAs OMyXOJIb.

3/10KaueCTBEHHbIE OMYXOJH, KOTOPbIE MOJKHO JICYUTh C TOMOLIBIO CO€AMHEHUsI(H) 1o
HACTOSIIEMY M300pPETEHUIO, BKJIIOYAIOT, O€3 OrpaHuyYeHHs, KapLUUHOMBI, TaKHe Kak pak
MOYEBOIrO TMy3bIps, TPYAH, TOJCTOH KHUINKH, TNPSMONW KHIIKH, TOYEK, MEeUeHH, JETKOro
(MENKOKJIETOYHBIN pakK JIETKOTO M HEMEJKOKJIETOYHBIH pak JIETKOro), MHINEBOJA, KEITYHOTO
Ny3bIps, SUYHUKOB, MOKETYIOYHOMN KeJe3bl, JKeNyaKa, MIeHKH MaTKH, ITUTOBUIHOH JKEJe3bl,
IPOCTAThI U KOKH (BKJIFOUAs IUIOCKOKJIETOYHBIN PaK); FeMOMOITHIECKUE OTMYyXOJN JTUM(OUTHOM
JVHUU KIJIETOK (BKJFOYAsl JIEHKO3, OCTPBIA JTUM(]OIEHKO3, XPOHUYECKUH MHUEJIOTeHHBIN JIEHKO3,
ocTpblil TMMpoOIacTHeIN Jeliko3, B-knerounyro mumdomy, T-knerounyro mumdomy, mumdpomy
XOIKKMHA, HEXOMKKMHCKYIO JUM(OMY, BOPCHHYATOKJIETOUHYIO JUMpOMy U JuUMPOMY
bepkerra); omyxonu KpOBETBOPHON TKAHH MHMEJOWAHOTO MPOUCXOXKIEHHs (BKJIIOYAsi OCTPhIE U

XPOHUYCCKUE MUECIIOTCHHBIC J'IGﬁKOSbI, MI/IeJ'IOI[I/ICHJ'IaCTI/ILIeCKI/Iﬁ CUHAPOM U HpOMI/IeJ'[OLII/ITapHEJﬁ



JEeWKO3); ONyXOMH ME3EHXUMAIBHOIO TNPOHCXOXAeHus (Bkmouas ¢QubOpocapkomy u
pabnomMuocapkoMy, a TakKe Ipyrue CapKkoMbI, HAllpUMep, MATKUX TKaHEW U KOCTeil); Omyxonu
LIEHTPaJIbHON U nepudeprueckoll HEPBHOM CHUCTEMBbI (BKIIIOYAs acCTPOLIUTOMY, HelipobiacTomy,
IJIMOMY M IIBAHHOMBI), U JPyTUe OMyXOJH (BKJIOYAsh MEJIaHOMY, CEMUHOMY, TE€PAaTOKAPLIUHOMY,
OCTEOCapKOMY, MUTMEHTHAsl KCEHOZIEpPOMa, KePaTOKTAHTOMA, (POJUTUKYJISPHBIN paK LUTOBUAHOM
xkene3pl U capkoma Kamomm). [Ipyrue BuAbl 3J0KaYECTBEHHOW OIMYXOJM, KOTOPbIE MOXKHO
JIEYUTH C MTOMOLIBIO COeANHEHMsI(I1) IO HACTOAIEMY H300PETEeHHIO, BKIIOYAIOT PAK SHIOMETPHS,
paKk rojioBbI U 1€, MIHOOJACTOMY, 3JIOKAYECTBEHHBIH ACIUT M 3JIOKAYECTBEHHBIC OIMyXOJIU
KPOBETBOPHOU TKaHU.

KonkpeTHble BHBI 3JI0KAY€CTBEHHBIX OIyXOJIel, KOTOPbIE MOXKHO JIEUUTH C IMTOMOILBIO
coennHEHWs() MO HACTOALIEMY M300pPETeHUIO, BKJIIOYAIOT CApKOMbI MSITKHX —TKaHEH,
3JI0Ka4YE€CTBEHHBIE OMYyXOJM KOCTEH, TAKM KAaK OCTEOCAPKOMA, OMYyXOJM MOJIOYHOW >KeNe3bl,
3JI0Ka4eCTBEHHAsl OMyXOJb MOUYEBOIO My3bIps, cUHApPOM JIn-®payMeHHu, Omyxoju rOJOBHOIO
Mo3ra, pabJOMHOCApKOMa, KapLIMHOMA KOpbl HAANOYEYHUKOB, 3JIOKAYECTBEHHAs OMyXOJb
TOJICTON KUIIKH, HEMEJIKOKJIETOYHBIH PaK JISTKUX M OCTpast rpaHyJjouuTapHas jerikemus (AML).

B KOHKpETHOM BapHaHTe OCYLIECTBICHUSI N300PETEHHUS], KOTOPbII OTHOCUTCS K JICYEHUIO
3JIOKAQUYECTBEHHBIX OITyXOJIeH, 3JIOKAaYeCTBEHHAsI OMyXOJIb UACHTH(PHUUpPYETCS KaK pS3 ITUKOTo
tuma (p53"'). B ApyroM KOHKPETHOM BAPUAHTE OCYLIECTBICHHS, 3JIOKAYECTBEHHAS OIMyXOIb
unentnduimpyercs kak p53"' u myrant CDKN2A. B 1pyroM acrekTe, HACTOSLIEe
n3o0pereHne o0ecrneynBaeT TUATHOCTUKY OINpPENEeNIeHUs TOro, KaKuM TMalHeHTaM CleayeT
BBOJIUTh COEJUHEHME IO HacTosimeMy u3oOpereHuro. Hampumep, mns ompeneneHust craryca
3JI0KAQUECTBEHHBbIX KJIETOK oTHocuTenpHO pS3 w/umn CDKN2A, Moxer ObITh B3AT U
NPOAHATU3UPOBAaH 00pas3ell 3JI0KAYeCTBEHHBIX KJIETOK IaleHTa. B OZHOM W3 acCHeKToB,
MALIMEHT CO 3JI0KAYECTBEHHOMN OMyXOJIBbI0, KOTOpas MpencTaBiser coboit p53" ', Gyaer Bbibpan
A7l JIEYEHUsT BMECTO MALMEHTOB CO 3JIOKAYECTBEHHOH OIyXOJbI0, KOTOpas MyTHpOBaJa IO
cpaBHeHUIO ¢ pS3. B mpyrom acmekTe, BHIOMPAIOT MAIMEHTA CO 3JI0KAYECTBEHHOM OMyXOJIbIO,
OTHOBPEMEHHO  SIBJISIFOLLEHUCST p53WT u wumeromed MyTtantHbili Oenok CDNK2A, BmecTo
NalMeHTa, He OOJIAAIoLIero 3TUMH XapakTepucThukamu. IIpomecc B3ATHS 3J0Ka4eCTBEHHBIX
KJIETOK JUTs aHajM3a XODOLIO M3BECTeH CIIeLMAINCTaM B JaHHOIH obmactu. Tepmun “p53% "7
OTHOCHUTCSI K OeNky, KomupyemMomy mocienoBaTebHOCThI0 reHoMHoM JIHK Ne NC 000017,
Bepcusi 9 (7512445.7531642) (Oa3a reHETHYECKHX JAaHHBIX), O€JKy, KOIUPYEMOMY
nocienosatenbHOCTEI0 KJJHK Ne NM 000546 (6a3a reHeTHYeCKHMX NaHHBIX), WIH OeIKy,
umeromeMy nocienosarenbHoctb Ne NP 000537.3 (6a3a reHeTMdeckux NaHHBIX). TepMuH
“CDNK2A wmytant 7 o3navyaer Oenok CDNK2A, KOTOpbI HE OTHOCHTCS K AMKOMY THITY.
Tepmun “CDKN2A nukoro tuma” OTHOCHTCS K OENKY, KOIUPYEMOMY MOCIEIOBATEIBHOCTHIO
renomuoii  JIHK Ne  9:21957751-21984490 (Ensembl ID); Oenky, kogupyemomy
nocienosatenbHOCTHIO K/IHK Ne NM 000077 (6a3a reHeTndeckux naHHbIX) nin NM_ 058195 9
(6aza reHeTHUECKHX NAHHBIX ), WK OeNKy, uMerieMy nocienaoareabHocTb Ne NP 000068 wm

NP 478102 (6a3a reHeTHYECKUX JaHHbIX ).
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B npyrom acnekre, HacTosee H300peTeHNEe OTHOCUTCSI K TIPUMEHEHUIO COeNnHEeHMsI(1)
[0 HACTOSIIEMY M300PETEeHHIO B COYETAHHH C OAHMM WJIM HECKOJIBKUMHU (apMareBTUIECKIMU
CPeACTBaMH, KOTOpBIE SIBJIAIOTCS WHIHOUTOPOM Oenka B myTH (ochaTHIMINHOZUTON-3-KHHA3bI
(PI3K). Coueranue coenuHeHusi(i) Mo HACTOAIIEMY H300pPETEHHIO ¢ MHrHOUTOpaMu OeNKkoB
nytu PI3K mnokaszanu cuHeprusmM B aHaaM3aX pPOCTa 3JI0KAYECTBEHHBIX KJIETOK, BKJIHOYast
YCUJIEHHBIN arnonTto3 u yHH4YTO)XKeHHe kieTok. [Ipumepsr OenkoB nytu PI3K Brmouaror PI3K,
mTOR u PKB (taxxe usBectabie kak Akt). benok PI3K cymiecTByer B HECKOJIBKUX U30POpMax,
BKJIFO4Yast o, B, 6 uimm y. [Ipennonaraercs, uyto uaruoutop PI3K, KOTOpBIN MOKHO UCTONB30BATh
B COYETAHUHM C COEIMHEHHEeM IO HACTOSIIEMy H300pETEeHHI0, MOXKET OBITh CEJICKTHBHBIM B
OTHOLIEHWH OJHOW WJIM HEeCKOJbKHX u3odopm. Ilox cenexkTUBHBIM NOAPA3yMEBAETCS, YTO
coenuHeHue(s]) MHrUONPyeT OAHY WJIM HECKOJbKO n30(opMm B OoJbineli CTerneHu, 4eM Apyrue
u3oopmbl. CeNneKTHBHOCTh MPEACTABIsieT COOOH  KOHLEMIHMIO, XOPOIIO H3BECTHYIO
CHEeLHUAINCTAaM B JaHHOW 00JacTH, M €€ MOXXKHO H3MEPUTh MOCPEIACTBOM XOPOIIO H3BECTHOH
aKTUBHOCTH B HCCIIEOBAHUSAX 1IN VItro MM KJIETOUHBIX HccieaoBaHusx. IlpenmnoururenbHast
CEeJIEKTUBHOCTh BKJIFOYaeT Oosiee 4eM 2-KpaTHYI0, MpennoyTHTedbHO 10-kpaTHyro win Oonee
npeanoututensHo 100-kpaTHYr0 Oosiee BBICOKYIO CEJIEKTHBHOCTb B OTHOIIEHUHM OIHOM WIIH
HECKOJIbKUX HM30()OpM IO CpPaBHEHUIO C IpyruMu uzopopmamu. B OgHOM M3 acmeKTos,
UHTUOUTOPBI PI3K, KOTOpbIE MOXKHO UCIIOJIb30BaTh B COYETaHUuU c
COeANHEHNEM(COeANHEHNUSIMI) IO  HACTOALIEMY M300pPETeHHIO, MPENCTaBISIOT  COOOM
cenexktuBHbll uHruOurop PI3Ko. B npyrom acnekre coennHeHue IpeACTaBsieT COOOH
cenekTuBHBINA nHruouTop PI3K.

ITpumepsr unruburopos PI3K, koTopble MOXHO MHCIONB30BATh B COYETAHHH C
COEANHEHUEM(COeANHEHNUSIMH) 110 HACTOSIEMY H300pPETEHHI0, BKJIOYAIOT COEAMHEHUS,
onucaHHble, Hampumep, B  WO02010/151791;  WO2010/151737; W02010/151735;
WO02010/151740; WO2008/118455; WO2008/118454; WO2008/118468; US20100331293;
US20100331306; US20090023761; US20090030002; US20090137581; US20090054405;
US20090163489; US 20100273764; US20110092504; unu W02010/108074.

UsBecTHbl coenuHeHus, kotopble MHruOmpyrot kak PI3K, tak m mTOR (nBoiiHble
uHruouTopel). B eme ogHOM acmekre, Hacrosiiee HM300peTeHHe MpenyCMaTpUBAET
ucnonb3oBaHue ABOWHBIX MHruOMTOpoB PI3K m mTOR nnst ucnosb3oBaHUS B COYETAHUH C
coeHEHNEeM(COeAMHEHUSIMH ) TIO HACTOSIIIEMY H300PETEHUIO.

mTOR mnpencrasnsier coboit Genmoxk B mytun PI3K. Jlpyrum acrekToM HacTOSIIEro
u3o0pereHust  sBIsieTCss  NMpUMeHeHust  uwHruomropa mTOR B coderaHuum ¢
COeMHEHNEeM(COeINHEHUSIMI) [0 HacrosimeMy u3o0pereHuro. Iloxxopsiique HMHTHOUTOPBI
mTOR, KOTOpBIE MOXHO HCHOJB30BATH B COYETAHWH C COEAMHEHUEM(COCOUHEHMSIMH) TII0
HACTOSIIEMY  HM300pETeHMIO,  BKJIIOYAIOT  HMHTHOUTOPBL,  PAaCKPBITBIE,  HANpuUMep, B
W02010/132598 u W0O2010/096314.

PKB (Akt) Taxxe sBisercs Oenxkom B mytu PI3K. JlpyruM acmekToM HacCTOSIIEro
n300peTeHust  sBIseTCs  ucmonb3oBaHue — umHruomropa mTOR B coderanum ¢

COeHEeHNEeM(COeANHEHUsIMI) 10 HacTosimeMy u3oOperenuto. Muruburoper PKB, kortopsie
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MOXKHO HCIOJIb30BaThb B COYETAHUH C COEAMHEHHEM(COCOMHEHUSMH) IO HACTOSIIEMY
N300pETEeHNIO, BKIIFOYAIOT MHIMOUTOPBI, packpbIThle, Hanpumep, B US 7354944; US 7700636;
US 7919514; US 7514566; US 20090270445 Al; US 7919504; US 7897619, u WO
2010/083246.

CoueraHusi MO HACTOSIIEMY H300PETEHUIO TAKXKE MOYKHO HCIIOJNB30BATH COBMECTHO C
Jy4yeBOW  Tepamueld, TOPMOHAJBbHON  Tepamnueil, ONepaTUBHbBIM  BMELIATEIbCTBOM U
UMMYHOTEpanuel, KOTOpbIe XOPOLIO H3BECTHBI CIIELINAINCTAM B JAHHOH 00JIacTu.

ITockONMbKY ONMH aCMeKT HACTOSALIer0 M300peTeHUsT MpeanoiaraeT JieYeHHe
3a00JIeBaHMsI/COCTOSTHUI TIOCPEACTBOM COYeTaHUsl (papMalleBTUYECKH AKTHBHBIX COEIMHEHHI,
KOTOpbIE MOKHO BBOJUTH OTAEIBHO, U300PETEHHE TOMOJHUTEIBHO OTHOCUTCS K OOBEIHHEHHIO
OTHEJbHBIX (hapMalleBTUYECKUX Kommo3uiuii B (opme Habopa. Habop Bkirowaer naBe
OTAENbHBbIE (hapMalleBTHYECKIE KOMIIO3WLWHU: COEAMHEHHUE IO HACTOSALIEMY H300PETEHHIO |
BTOpOe (hapmareBTHUeCKOe coenuHeHne. Habop BKIIOYaeT KOHTEHHep IUIsi OTHENbHBIX
KOMITO3WIMH, TaKOW Kak pa3feNeHHbId COCy[l WM pa3felieHHbll MmakeT 3 (OJbIH.
JIONIOSTHUTENBbHBIE MTPUMEPbl KOHTEHHEPOB BKIIOYAIOT IIMPULIBI, KOPOOKH M makeTbl. OOBIYHO
HaOOp BKIIFOYAET MHCTPYKLUH IO HCIIOJIb30BAHHUIO OTHIEIBHBIX KOMIIOHEHTOB. Popma Habopa
SBJISIETC B  YaCTHOCTH IMOXAXOJsAINed B  ciydae, KOrja OTJeJbHble KOMIIOHEHTBI
NPEATIOYTUTENIFHO BBOIST B PA3JIMYHBIX JIEKAPCTBEHHBIX (popMax (Hampumep, NMepopasibHO H
MAapeHTEPaNIbHO), BBOAAT C PAa3HBIMH HHTEPBAJAMH JO3WPOBAHHS WINM KOT/A JIEHalleMy Bpady
WY BETEPUHAPY HEOOXOIUMO TUTPOBATH OTAEIbHBIE KOMITOHEHThI COYETAHMSL.

IIpumepom Takoro HaOopa sBISeTCS Tak Ha3blBaeMas OJMCTepHasl YIAaKOBKA.
bnucrepHble ynmakOBKM XOpPOLIO M3BECTHBl B YNAKOBOYHOM IPOMBILUIEHHOCTH U ILIHPOKO
UCTIONB3YIOTCSL  [IJIs1  YIIAKOBKM  (papMalleBTUYECKUX CTAHIAPTHBIX JIEKAPCTBEHHBIX (HOpM
(tabnerok, kamcyn u T..). biucrepHbple ymakoBKM OOBIMHO COCTOST M3 MOMJIOXKKH H3
OTHOCHUTEJIBHO JKE€CTKOIO MaTepHasia, MOKPBITOW IUIEHKOH MPEeaNOYTUTENIbHO U3 MPO3PavyHOro
NOJMMEPHOrO Marepuaja. B mporecce ymakoBKM B IUIACTHKOBOH IUIEHKE (HOPMHUPYIOT
yrayonenus/kapmanbl. “KapmaHbl” MMEIOT pa3mep u (OpPMYy YIaKOBBIBAEMBIX TaOJNETOK MU
KarcyJsi. 3aTeM TaOJeTKH WK KarCyJibl MOMEINAIOT B “KapMaHbl , U MOAJIOKKA M3 OTHOCUTENIBHO
JKECTKOTO MaTepuaja T[pUIAaUBaeTcss K IOJUMEPHONW TIUIEHKH CO CTOPOHBI IUIEHKH,
MIPOTUBOIOJIOKHON HAMPABJIECHHUIO, B KOTOPOM ObLTH ¢(hOpMHUPOBAHBI “KapMaHbl . B pesyibrare
TaOJIETKN WJIM KarCyJbl TePMETHYECKH YIAKOBBIBAIOTCS B “KapMaHbl MEXAY IMOJUMEPHOU
IUIEHKOM W TOAJIOKKOH. IIpearnouTuTenbHO MpOYHOCT MOMJIOKKH TAKOBA, YTO TAOJNETKU WIIH
KarcyJjabl MOKHO H3BJIEKaTh W3 OJIMCTEPHON YIAKOBKH, BPYYHYIO TpPHKIA/AbIBAasi IaBJIEHHE K
“kapMaHam’, B p€3yJIbTaTe Yero B MOAJIOKKE, HA MECTE BBIEMKH, 00pa3yeTcsi OTBEpPCTHE. 3aTeM
TabJETKy WM KaIcCyJly MOXHO YAAJHTh Yepe3 YKa3aHHOE OTBEPCTHE.

Habop mMosxer ObITh KenaTeNbHO CHAOXKEH MaMsATKOH, HanmpuMmep, B Buae IU(p psaoMm ¢
TabNMeTKaMM WJIM KarCyJIaMH, TIPU 3TOM LU(QPBI COOTBETCTBYIOT AHSAM IpHUEMa JIEKapCTBEHHOTO
CpeACTBa, B KOTOPBIE YKa3aHHbIE TAOJIETKU WU KaICyJbl CIeAyeT MPUHUMATh BHYTpPb. Jpyrum
IPUMEPOM TAaKOW MNaMATKU SBJAETCS KajieHJapb, HaleyaTaHHbIH Ha KapTOdke, Halpumep:

“IlepBast Henensi, MOHEAEIbHUK, BTOPHUK, ... U T.1., BTOpast Henens, noHeneNbHUK, BTOPHUK, ... U



12

T.0” u T.A byayr oueBumHsl npyrue BapuaHTbhl namsaTOK. “CyTouHass 103a” MOXKET
NPEACTaBISITh COOOW OAHY TaONeTKy WIM KalcCyjy HJIM HECKOJbKO NIIIIONb WIM Karcyll,
KOTOpbIe HEOOXOAMMO MPUHUMATh B ONpeneneHHble CyTku. Kpome Toro, cyrtodyHas mosa
COEAMHEHUs 110 HACTOSIIIEMY M300PETEeHHIO MOKET COCTOATh M3 OIHOW TaOJNETKU MU KaIlCyJIbl,
TOT/Ia KaK CyTOYHAsl 1032 BTOPOI'O COEIUHEHHUS] MOXKET COCTOSITh U3 HECKOJIBKUX TaOJIETOK HIIH
kancyn u Haobopor. IlamsTka nOJKHA comepkarb 5Ty HH(POpPMAIMIO M CIIOCOOCTBOBATH
MIPaBUIBHOMY BBEICHUIO AKTHUBHBIX BELIECTB.

JIpyroli KOHKPETHBI BapUaHT OCYLIECTBJCHUS W300pETEHUs] OTHOCUTCS K J03aTOpy,
MpeNHa3HAYEeHHOMY IJIsi  BbIAAYM CYTOYHBIX JO3 TIO OTHAENBHOCTH B TOPSJKE UX
MPeIoyiaraeMoro npuMeHeHus. [IpeanodTuresbHo, YTOObl M03aTOp ObLT CHAOXKEH MaMSITKOM
IUI AOTIOJTHUTENIBHOTO OOJIerYeHusl COOIIOICHIE MAlMEHTOM CXEMBbI MpHUeMa JIeKapCTBEHHOTO
cpeactra. [Ipumepom Takol MaMSITKH SIBJIETCS MEXaHUYECKHI CUETUUK, KOTOPbINA MOKA3bIBAET
KOJIMYECTBO BBITAHHBIX CYyTOYHBIX J03. JpyruM mpuMepoM TakoH MaMsiTKU SIBJISIETCS MUKPOUMIT
NaMsITH C TUTaHHEM OT OaTapeiiku, CBS3aHHBIN C KUIKOKPHUCTAJUIMYECKUM WHANUKATOPOM, WJIH
3BYKOBOM HANOMHMHAIOLINI CUTHAJ, KOTOPBIA, HAaNpUMEp, 3aYUTBHIBAET BCIAYX [aTy, KOTAa
MPUHSTA TOCIENHssI CyTOYHAsl 1033, W/WJIU HAIOMHUHAET, KOTJa HAIO MPHUHSTH CISIYIOIIYIO
703y.

CoenuHeHne(s) MO HACTOSIIEMY H300pETeHHMIO U Ipyrue (papmManeBTUYECKH aKTUBHBIE
COEMHEHMs, €CJIH JKEeJaTeIbHO, MOXHO BBOJUTb MALUEHTY MEPOPAIBHO, PEKTAJIbHO,
napeHTepasbHo  (Hampumep, BHYTPUBEHHO, BHYTPUMBILIEYHO WIn MOJTKOKHO),
BHYTPULMCTEPHAIBPHO, HMHTPABAarMHAJIbHO, BHYTPUOPIOUIMHHO, BHYTBE3HKAJIbHO, MECTHO
(HarpuMep, MOPOIIKM, Ma3HW WIM Kaluld) WKW B BUAe OYKKaJbHOTO WJIM HA3aJIbHOTO CIIpEs.
IIpennonararoTcst Bce CrocoObl, KOTOPBIE UCTIONB3YIOTCS CIIELHAINCTAMU B JAHHOH 001acTh ISt
BBEICHUS (hapMalleBTUYECKH aKTUBHOTO BEIIECTBA.

Komnosunuu, noaxopsmue Ajid NAPEHTEPAIbHONM HWHBEKLUHU, MOIYT BKJKOYATh
(U3HOJIOTHYECKH TPUEMJIEMbIE CTEPUJIbHbIE BOIHBIE WM HEBOAHBIE PACTBOPBI, AMCIIEPCHH,
CYCTIEH3UH WJIA SMYJIbCUU U CTEPUJIbHBIE TTOPOIIKH JJIsl TPUTOTOBJIEHUSI CTEPUIIBHBIX PACTBOPOB
WM AUCTIEPCUN Uil MHBEKUUN. [IpumMepbl mOAXOAsiux BOAHBIX W HEBOJHBIX HOCHUTENEH,
pa3baBuTeNel, pacTBOPUTEJIECH WM HOCUTENEW BKIIOYAIOT BOAY, OTAHOJ, [OJUOJbI
(IPONMUIEHTIMKOJIb, TOMUATHIIEHTJIUKONb, TJIUIEPUH W T.O.), UX HOOXOISIINE CMECH,
pacTuTenbHble Macia (TaKkWe KaK OJIMBKOBOE MAacji0) M OPraHWYeCKHe CIOXKHbIE 3PUpbI s
UHBEKINH, Takue Kkak sTujojeaT. COOTBETCTBYIOLIYID TEKYy4eCTb MOXKHO TMOANEPKUBATH,
HarpuMep, 3a CUeT HCIOJb30BAHUS MAaTEPUAJIOB TMOKPBITHS, TAaKOro Kak JEHUTHH, MyTeM
noaAepkaHusi TpeOyeMoro pa3mepa 4acTHI[ B CIy4dae AUCIEPCHIl M 3a CUET HCIIOJIb30BAHHS
MOBEPXHOCTHO-AKTUBHBIX BEIIECTB.

OTH KOMIIO3UIIMM MOTYT TaK»Xe€ COAEPKaTh aJbIOBAHTBHI, TAKHE€ KaK KOHCEPBAHTEHI,
CMauMBalOlllUe, OHMYJbIHpPYIOIIME U JHUCIeprupyrolmue BeuiectBa. lIpenorspaiueHue
3arpsi3HEHUS] KOMITO3ULUHA  MHKPOOPTaHU3MAaMH MOXeT OBbITh  OCYIIECTBJIEHO IyTEM
WCTIOJIB30BAHUSI PA3JIMYHBIX AHTHOAKTEPHAIBHBIX U MPOTHBOTPUOKOBBIX CPENCTB, HAIpUMED

napa0beHoB, xJyopOyTraHosa, (eHona, COpOMHOBOW KHUCIOTBI W T.M. Takke MOXKET ObITh
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JKENaTebHO BKJIIOYUTh W30TOHMUYECKHE BEIIECTBA, HAIPUMEp caxapa, XJOPHUA HATPUS U TOMY
nogoOHoe. IlpomomkuTtenbHOe BcachiBaHUE (HapMAaLEBTUUECKUX KOMITO3MLMN JJIsi MHBEKLUH
MOET OBITh IOCTHUTHYTO 3a CYET HCIOJNb30BAHMUS BEIIECTB, 3aMEUISIOLINX BCACHIBAHUE,
HaIpuMep MOHOCTeapaTa alfOMUHUS U XKeJaTHHA.

TBepable nexapcTBeHHbIE (OPMBI Ul MEPOPATBHOTO BBEAEHHs BKIJIIOYAIOT KarlCyJIbl,
TaOJeTKH, TMOPOLIKM M TpaHyJNbl. B Takux TBEpABIX JIEKAPCTBEHHBIX (POPMAX aAKTUBHOE
COeIMHEHNE CMEIIAaHO, 10 MEHbINEeH Mepe, C OJHUM HHEPTHBIM OOBIYHBIM BCIIOMOTAaTEIbHBIM
BEIIECTBOM (WJIM HOCUTENeM), TaKUM KaK LUTpPAaT HaTpusi win aukanbiuiipocdar, wim (a)
HATIOJIHUTENISIMU MJTH Pa30aBUTENISIMU, TAKUMH KakK, KpaxMaJibl, JIAKTO3a, Caxapo3a, MAaHHHT, U
KpeMHHUeBasi KUcyoTa; (b) CBA3YIOMMMU BEIECTBAMH, TAKUMH KaK, KapOOKCHMETHIILIEILTION03a,
aJIbIHUHATBI, KEJATUH, TMOJHBHHIINIMPPOJHIOH, caxapo3a W apaBUicKas Kamenb, (C)
YBJIIQKHUTEISIMYA, Hanpumep riuuepuH; (d) paspbeIXJIMTENsIMH, TAaKHMU Kak, HalpuMep, arap-
arap, kapOoOHaT KaiubLus, KapTO(QEeIbHBI HMJIM TAIMMOKOBBIA Kpaxmall, albl’HHOBAsl KHUCIIOTA,
HEKOTOpbIe KOMIUIEKCHBIE CHJIMKAThl W KapOOHAT Harpus, (a) 3aMeIJINTEIH PacTBOPEHHUS,
Hanpumep napadus; (f) yckopurensmu abcopOiym, HaNpUMep, COSTUHEHUSIMU YE€TBEPTUYHOTO
aMMOHUSI, (g) CMa4YMBAIOIIUMH BEINECTBAMHU, TAKUMH KaK, HalpuMep, LETUJIOBbIH CIUPT U
MoHocTeapaT riunepuHa, (h) amcopOeHTamm, TakMMU Kak KaojduH u OeHTOHUT, u (i)
CMa3bIBAIOIIMMHU BELIECTBAMH, TAKMMH Kak, HalpUMep, TajbK, CTeapaT KalbLsi, cTeapar
MarHusi, TBEpAblEe TMOJMAITHICHIJIMKONY, JAypuicyibdar HaTpus WM HX cMecH. B cimydae
KaricyJ 1 TalJIETOK JIEKapCTBEHHBIE (POPMBI MOTYT TaK)Ke conepkarh OydepHbie areHTsl. Taxke
MOTYT HUCIIOJIb30BAThCSl TBEP/AblE KOMITIO3ULIMN AHAJIOTUYHOTO TUIA B KAUECTBE HATOJIHUTENEH B
MSTKHX M TBEPHABbIX JKEJATHHOBBIX KaICyJax C MCIOJb30BAHMEM TAaKHX BCIOMOTaTeIbHBIX
BEIECTB, KAaK JIAKTO3a HJIM MOJIOUHBIH caxap, a TakKKe IOJUITUJICHIJIUKOIN C BBICOKOM
MOJIEKYJIIPHOH MacCOH M TOMY MOROOHOE.

TBepapie nexkapcTBeHHble (OpPMBI, Takue Kak TaOJNETKH, Apake, KarCyJibl, MIIFOJIA U
rpaHyJibl, MOTYT OBITh TPUTOTOBJEHbI C TOKPBITUSMH U OOOJNIOYKAMH, TaKHMMU Kak
SHTEPOCOIOOMIIbHBIE TOKPBITUS U JPYTHE, XOPOLIO M3BECTHBIC B NAHHON OOJIACTH TEXHUKH.
OHM Takke MOTYT COIEp’AaTh BEIIECTBA, MPUAAIOIIEEe HEIPO3PAUYHOCTh, & TAKIKE MOTYT UMEThb
TAKOM COCTaB, KOTOPBI BBICBOOOXKAAET AKTUBHOE COCAWHEHHWE WM COEAMHEHUS B
OTPENEeNIeHHONW YaCTH KHUIIEYHOTO TPaKTa 3aMeIIeHHbIM oOpasoM. [Ipumepamu cOCTaBOB IS
3aJIUBKH, KOTOPbIE MOJKHO HCIIOJIb30BATD, SIBJISIFOTCS ITOJIMMEPHBIE BEIIECTBA  BOCKU. AKTUBHOE
COEMHEHUE TAK)KE MOXKET OBITh B MHUKPOKATICYJIMPOBAHHON (popMe, €Ciii HEOOXOAUMO, C OTHUM
WJIA HECKOJIbKMMH U3 BBILIEYKA3aHHBIX BCIIOMOTAaTEIbHBIX BEIIECTB.

Kunkne nexapcTBeHHble (OPMBI NI MEPOPATBHOTO  BBEACHUS  BKIHOYAKOT
dapManeBTUYECKH TpHEMJIEMblE 3MYJbCHU, PACTBOPBI, CYCIIEH3UH, CHPOINBl M 3JIUKCHUPBI.
IToMHMO aKTHBHBIX COCOMHEHUH, JKUJKAasl JeKapCTBeHHAs: (opMa MOXKET COAEepPKAaTh WHEPTHBIE
pa3baBuTeny, OOBIMHO HCIOJNB3yEMblE B MAHHOM OONACTH, Takue Kak BOJA WM ApPYyTrUe
PacTBOPUTENH, COMOOMIM3UPYIOLINE BELIECTBA M SMYJIbraTOPhl, KakK, HANpHUMEpP, STHJIOBBIN
CIHMPT, HW3ONPONUJIOBBIM  CHOUPT, OSTHUJIKAPOOHAT, OSTWIALETAaT, OEH3WJIOBBIA  CIHPT,

OeH3wI0eH30aT, NPOMIICHIVIUKONb, 1,3-OyTHiIeHTIUKOIb, AuMeTuIdOopMaMuA, Macia, B
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YaCTHOCTH, XJIOIIKOBOE MAacCJIO, apaXxMCOBOE MAcJo, Macjo U3 3apoAbllIel KYKypy3bl, OJMBKOBOE
Maciio, KaCTOPOBOE MAciIO M KYHXXyTHOE Macjo, TIHLEPHH, TeTparuapodypdypuiIoBelii CUPT,
NOJIMSTUIICHTJIUKON U CJIOXKHBIE 3(UPHI KUPHBIX KHCIOT U COpOMTaHA, WJIM CMECH 3THX
BEIIECTB, U TOMY IMOAOOHOE.

[ToMUMO TakuX HWHEPTHBIX paz0aBHUTENel, KOMIO3MLUS MOXET TakXe BKJIIOYaTh
aJlbIOBAHTBI, TAKHE KAK CMAYMBAIOLIME BEIECTBA, SMYJIbIaTOPbl U CYCIEHIUPYIOLINE BEIECTBa,
MOJICNACTUTENH, apOMaTH3aTopbl U OTAyIIkH. CycrneH3uu, B AOINOJHEHHE K aKTUBHOMY(bIM)
COEAMHEHUIO(SIM), MOTYT COAEp)KaThb CYCICHAMPYIOLINE BEIIeCTBA, TaKHE KakK, Hampumep,
STOKCHJIMPOBAHHBIE HM30CTEAPHJIOBBIE CIHPTBHI, CIOKHBIE 3(PUPBI MOJHOKCHUITUICHCOPOHUTA U
copOuTaHa, MUKPOKPUCTAJUIMYECKAS LEJUTI0JI03a, METArUAPOKCH] aFOMHHHS, O€HTOHHT, arap-
arap U TparakaHT, WM CMECH 3THX BELIECTB, U TOMY IOAOOHOE.

KoMnosuumu gt  peKTaJbHOrO  BBENEHHUS  SIBISIFOTCA  MPENNOYTHTEIbHBIMU
CYIMO3UTOPHUSIMH, KOTOpPbIE MOTYT OBITh TOJNyYEHbl NMyTeM CMEIIWBAHHS COCOMHEHHUH 10
HACTOSIIEMY HW300pPETEHHI0 C TOAXOMALIMMHU  HEPa3IpaKaroIlUMH  BCIIOMOTATENIbHBIMU
BEIECTBAMH WJIM HOCHTEISIMHM, TAKMMHU KaK MacjiO Kakao, MOJU3THIICHIJIUKONb WM BOCK IS
CYIIMO3UTOPUEB, KOTOPBIE SIBIISIOTCSI TBEPABIMU NPHU OOBIMHON KOMHATHOW TEeMIIEpaType, HO
CTAHOBSITCS JKUIAKUMH TP TEMIIEpaType Tejla W, CJIEAOBATENIbHO, PACIUIABIIIOTCS B IPSIMOM
KHIIKE WJIH MTOJIOCTH BIIATAJIMINA U BBICBOOOXKIAOT AKTUBHBIA KOMIIOHEHT.

JlekapcTBeHHbIE (OPMBI Ui MECTHOIO BBENEHHUs] COoequHeHMs(H) MO HacTosALeMYy
N300pETEHNIO BKJIFOYAIOT Ma3d, MOPOLIKH, CIPEU U JIEKApCTBEHHbIE (POPMBI JIsI MHTAJISLIAH.
AKTUBHBIE HHTPEIUEHTbl CMELIMBAOT C (U3NONOTHYECKH TPHEMJIEMBIMH HOCHUTEISIMU U
JTFOOBIMU KOHCEpBaHTaMu, OydepamMu WiH, MPU HEOOXOAUMOCTH, MIPOMEJUICHTAMH B CTEPUIIBHBIX
ycnoBusax. Odranpmosorudeckie KOMIO3HULNY, TJIa3Hble Mas3H, MOPOIIKM U PacTBOPHI TAKKE
PaccMaTpPUBAIOTCS KaK BKJIIOYEHHBIE B 00BEM HACTOSIIETrO H300peTeHNs.

CoenuneHue(st) Mo HacTOsIEMy H300pPETEHHIO MOKHO BBOJUTH MALIMEHTY B J103aX OT
okoJio 0,1 no okono 3000 mr B cyTku. [ HOpMaJIbHOTO B3POCJIOroO 4eJjJoBeKa C MacCcoil Tena
oko0Ji0 70 Kr OOBIMHO JOCTATOYHO JO3UPOBKHU B auamnazoHe oT okojio 0,01 mo okono 100 mMr Ha
KWiorpamMMm Mmaccbl Tena. KOHKpeTHass HO3MpPOBKa W AHMANa3OH J03, KOTOPbIE MOXKHO
UCTIONB30BaTh, 3aBUCAT OT psAga (PAaKTOPOB, BKIIOYAs TMOTPEOHOCTH NALMEHTA, TSDKECTh
COCTOSIHUSI WM 3a00JIEBAHUS, TOMJIEKALIETO JICUEHHI0, U (hapMaKOJIOTUYECKOH aKTUBHOCTH
BBOIUMOTO coennHeHus. OnpeneseHre quamna3oHoB 103 U ONTHMAJIbHBIX 103 JJisi KOHKPETHOTO
MAIMEeHTa HAXOAUTCS] B KOMIIETEHIIUH OOBIYHOTO CIENHAINCTa B JAHHOH 001acTu.

CoennHeHue(s1) 1O  HACTOSIIEMY  W300PETEHHWI0 MOXKHO  BBOOUTH B BHJE
(bapMaeBTHYECKH MPUEMJIEMBIX COJIEH, CIIOKHBIX 3(PMPOB, aMHUIOB MJIHM MPOJEKapCTB. TepMuH
“conu” OTHOCUTCSI K HEOPraHWMYECKUM M OpPraHHYEeCKUM COJISIM COEJUHEHHUIl MO HACTOSIIEMY
n300perenHnto. Comu MOryT OBITh OJYYEHBI in situ BO BpeMsi KOHEUHOTO BBIACTICHNUSI U OUUCTKU
COEAVHEHUs] WJIM IyTE€M OTAEIbHOrO B3aUMOIEHCTBUS OYHMINEHHOTO COEOUHEHHs B (opme
CBOOOZTHOTO OCHOBAHHUSI WJIM KHCJOTBHI C TOAXOISIIAM OPTraHMYECKHUM WM HEOPTaHHMYECKHM

OCHOBAHHUEM HJIN KUCJIOTOU U BbIIEJIEHUS] 00Pa30BaHHOMN TaKMM 00pa3oM COJIH.
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ITpumeps! (apManeBTHUECKH MPUEMIIEMBIX CIOXKHBIX 3(UPOB coequHeHus(i) 1o
HACTOsIIEMY M300peTeHnio0 BKIOUaroT cioxkHble C;-Cg ankuioeie 3¢upsl. [Ipuemnembie
CJIO’KHBIE 3(HUPBI TAKKe BKIIOUAIOT clIoXKHbIE Cs-Cy IUKII0ATKUIOBBIE 3(DHPBL, a TAK)KE CIOKHBIE
apuiIanKuioBble 3G upsl, Takue kak 6eH3ua. OOBIYHO HCMONB3YI0TCs cinoxkHble C1-Cy aIKuIoBbIe
s¢upsel. CnoxxHble 3¢upbl coequHeHus(I) O HACTOALIEMY H300PETEHNIO MOTYT OBITh MOJTY4YEHBI
criocobaMu, XOPOLIO U3BECTHBIMU B TAHHOM OOJNACTH.

ITpumeps! (apmaneBTUYECKH NPHEMIIEMBIX aMUAOB COeAMHEHMs(i) MO HacTosIeMy
n300pEeTEHHIO BKIIOYAKOT aMHIbI, TOJyUYeHHbIE U3 aMMHakKa, nepBUUHbIX C-Cg aIKUIAMHUHOB U
BTOpUuHbIX C1-Cg MHankuiIaMuHOB. B ciiyyae BTOPUYHBIX aMHHOB, aMUH TaKXK€ MOKET OBITh B
dopme S5- MM 6-4IEHHOH reTepOLUKIOANKUIBHON TPYIIBI, COAEpIKAIlel, M0 MEHbLIEH Mepe,
onuH atoM a30oTa. OOBIMHO UCTIOIB3YIOTCS aMHIbI, MONTyYeHHbIe U3 aMMuaka, Ci-C; mepBUYHBIX
ankmmaMiuHOB W C;-C; BTOPUYHBIX JHMAJKIJIBHBIX aMHUHOB. AMHABI COeIMHEHWs (W) 10
HACTOSIIEMY HW300pPETEHHIO MOTYyT OBITh TOJYYEHbl CHOCOOaMH, XOPOLIO W3BECTHBIMU
CTHEeLIMAINCTaM B JAHHOM 00J1acTH.

TepmuH “nponexapcTBO” OTHOCHUTCS K COEIMHEHUSIM, KOTOpPbIE TPaHC(HOPMHUPYIOTCS in
vivo ¢ o0pa3oBaHHEM COEAMHEHHUs MO HacTosimeMy u3o0pereHnio. Tpanchopmanust MOXKET
NPOMCXOOUTh MOCPEICTBOM Pa3IMYHBIX MEXaHHU3MOB, HAIpUMEpP, MOCPENCTBOM THAPOJIN3A B
kposu. O030p mpumeHenus: nponekapcts npeacrasiaer T. Higuchi and W. Stella, “Prodrugs as
New Delivery Systems”, Vol. 14, A.C.S. Symposium Series, u B Bioreversible Carriers in Drug
Design, nox penakuueii Edward B. Roche, American Pharmaceutical Association and Pergamon
Press, 1987.

JUis  WIUIFOCTpalMy, TIOCKOJIbKY — COeAMHEeHUe(s)) 10  H300PEeTEeHHI0  CONEPIKHT
(YHKIMOHABHYIO TPYMIy KapOOHOBOW KHUCIIOTBI, MPOJIEKAPCTBO MOXKET BKIIIOYATH CJIOKHBIM
5¢up, 0Opa3oBaHHBII 3aMEHOI aTOMa BOIOPOAA IPYIIbl KApOOHOBOH KUCIIOTHI, TPYIIION, TAKOH
kak C;-Cg anku, (Co-Cip)aakaHOUIOKCUMETH, 1-(aIKaHOMIIOKCH )3THJI, COepsKaIiuii ot 4 10 9
aTOMOB yryiepona, 1-meTu-1-(aJKaHOMIOKCH )3T, coaepskaiuii ot 5 no 10 aToMoB yriiepona,
ANIKOKCUKApOOHUJIOKCUMETHJI, ~ cofepkaummii or 3 npo 6 aromoB  yriuepoma, 1-
(aNKOKCUKApOOHUIIOKCH)3THII, coepskammii ot 4 po 7 aromMoB yriepoxa, 1-merwn-1-
(aNKOKCUKApOOHUJIOKCH)ITHII,  COAepkamuii oT S5 mo 8 aromoB  yriepoma, N-
(ankoKCUKapOOHMIT)AMHUHOMETHIT, conmepkamuii or 3 nmo 9 aromoB yraeponma, 1-(N-
(ankokcUKapOOHMIT)aMHUHOMETHII, copepkamuii oT 4 no 10 atomoB yriepona, 3-¢ramummn, 4-
KPOTOHOJIAaKTOHWJ, TamMa-OytuponaktoH-4-un, 1u-N, N-(C;-Co)amkunamuao(C,-Cs)amkut
(Hampumep [B-muMeTHIAMUHOSTHI), kapbamomn-(Ci-C;)ankm, N, N-mu(C;-
Co)ankmnkapbamonn-(C1-Cp)ankuin W NHINEPUANHO-, MUPPOIHAUHO- uian  MopdomuHo(Co-
Cs)ankun.

CoenuHenne(s) Mo HACTOSIIIEMY H300PETEHUIO0 MOXKET COMEPKaTh aCHMMETPHUYHbBIE HITH
XHUpaJbHbIE LIEHTPHI U, CIEAOBATENBHO, CYLIECTBOBATh B PA3JIMYHBIX CTEPEOM30MEPHBIX (HOpMax.
ITonpasymeBaercsi, 4TO BCe cTepeon3zoMepHble (OpMbI coenuHeHMs(H), a TaKke HX CMECH,
BKJIFOYAsl palleMHYEcCKHe CMecH, o0pa3yloT d4acTb Hacrosimero musodperenus. Kpome Toro,

HacTosilee H300peTeHHe IMpenyCMaTpUBaeT BCE I'€OMETPUYECKHE U TO3ULHOHHBIE H30MEPHI.



16

Hanpuwmep, ecnu coequHeHne CONEPKUT IBOMHYIO CBS3b, MPEAYCMATPUBAIOTCS KaK IUC-, TaK U
TpaHc-popmbl (0003HaUeHHBIE Kak Z U E COOTBETCTBEHHO), a TAKKE UX CMECH.

CwmecH cTepeon30oMepoB, HalpUMeEp, CMECH THACTEPEOMEPOB, B 3aBUCUMOCTH OT CBOMX
(PU3UKO-XUMHYECKUX pa3juyuii MOryT OBbITb pasfeNeHbl Ha CBOM HMHIUBHIyaJbHbIE
CTEPEOXMMUYECKHE KOMIIOHEHThI W3BECTHBIMH METOJAMM, TAKHMMU Kak XpomaTtorpadusi WuiH
(dpakUMOHHAS KPUCTAIN3ALMS. JHAHTHOMEPHI TAKXKE MOJKHO PA3[eNUTh MyTeM INPEeBPAIeHUs
SHAHTUOMEPHON CMeCH B JMACTEPEOMEPHYI0 CMECh IIyTeM B3aUMOJEHCTBHUS C MOAXOISALIUM
ONTHUYECKH AaKTHUBHBIM COEJUHEHHEM (HAmpuMmep, CIHPTOM), pPa3OeNieHUs] TOTyYeHHBIX
IUacTepEeOMEpPOB M MOCHENYIOINero  MpeBpameHust (Hampumep, TMyTeM THAPOJIN3a)
WH/IMBUAYAIBHBIX TUACTEPEOMEPOB B COOTBETCTBYIOIUE YUCThIE SHAHTHOMEPHI.

CoenuHeHue(s) MO  HACTOSALIEMY  M300PETEHUI0  MOIYT  CYIIECTBOBAaTh B
HECOJIbBATUPOBAHHOH, a TaKKe€ B COJbBATUPOBaHHOH (Qopmax ¢ dapManeBTUIECKH
NPUEMJIEMBIMH PACTBOPUTENISIMH, TaKUMH Kak Boja (ruapar), sTaHon W T.1. Hacrosmiee
n300peTeHne  MpeayCMaTpUBAaeT M OXBaTbIBACT KAk  COJbBATHPOBAHHbIE, TaK W
HECOJIbBATUPOBaHHbBIE (POPMBI, KaK YKa3aHO B HACTOSIIEM JOKYMEHTE.

Taxke BO3MOXKHO, 4YTO COEOUHEHHE(s])) IO HACTOSIIEMY H300PETEHHIO MOXKET
CYLIECTBOBATb B PA3JIMYHBIX TayTOMEpHBIX ¢opmax. IlpenamonararoTcs BcEe TayTOMEPHI
coennHeHWs() WO Hacrosimemy u3zoOpereHutro. Hampumep, Bce TayTromepHble (HOpMBI
TETPa30JIbHOTO ()parMeHTa BKIIOYEHbI B HacTosllee u3oOpereHue. Takxke, Hampumep, B
HacTosiee H300peTeHHe BKIIIOUEHBbl BCE KETO-€HOJbHBbIE WM HMHH-€HAMHHOBBIE (POPMBI
coenHeHusI(i).

CrienanucTsl B JaHHOH OONAcTH MOWMYT, YTO HAa3BAaHUS COCAUHEHUN U CTPYKTYPHI,
cofepKaliecs B JAaHHOM JOKYMEHTE, MOTyT ObITb OCHOBaHbI Ha KOHKDETHOM TayTOMeEpe
coefrHeHusl. XO0Ts MOXHO HCIOJb30BAaTh HA3BAHME WM CTPYKTYPY TOJIBKO JUJIsi KOHKPETHOTO
TayTOMepa, MPEAINoNIaraeTcsi, YTO BCE TAyTOMEpPbl OXBATHIBAIOTCS HACTOSIIUM H300pEeTEeHHEM,
€CJIH He YKa3aHO HHOE.

Taxke mnpenmojiaraercs, YTO HACTOsLEee HW300PETeHHE OXBATHIBAET COCIMHEHUS,
KOTOpbIE CHHTE3UPYIOTCS in Vitro jJa0opaTOpHBIMH METONAMH, HANPHMEP, METONAMH, XOpPOIIO
W3BECTHBIMH XHUMHKAM-CUHTETUKAM, WM CHHTE3UPOBAHBI METOAAMH In Vivo, TaKUMH Kak
meTtabonusmM, epmeHTanwmsi, Orojorudeckast nepepadorka u T.m. Takke MpPenoyiaraeTcsi, 4To
coeuHeHHe(s1) IO HACTOSIIEMY U300PETEHUI0 MOKET OBITh CHHTE3MPOBAHO C HCIIOIb30BAHHEM
COUETaHUsI METOJIOB in Vitro u in vivo.

Hacrosimee nzo0pereHne Takke BKIFOUAET MEUEHbIE M30TOMAMU COCAMHEHUS, KOTOpPbIE
UJICHTHYHBI COEIMHEHMSIM, KOTOPBIE OMUCAHBI B HACTOSIIEM JOKYMEHTE, 332 HCKJIIFOYEHUEM TOTO
¢akTa, YTO OOUH WIJIM HECKOJBKO aTOMOB 3aMEHEHBbI aTOMOM, aTOMHAsi Macca WJIM MacCOBOE
YHCIO KOTOPOrO OTJIWYAaeTCss OT AaTOMHOW MacChl WJIM MAacCOBOrO YHCJIA, OOBIYHO
BCTpevarommxcsi B mpupope. I[Ipumeprl H30TOMOB, KOTOpbIE MOTYT OBITh BKJIIOYEHBI B
coeanHeHNe(s1) 0 U300PETEHHIO, BKIIFOYAIOT W30TOIBI BOJOPO/A, YIVIEPOaa, a30Ta, KUCIOPOa,
docdopa, PpTopa u xjopa, Takue Kak ZH, 3H, 13C, 14C, ISN, 16O, 17O, 180,31P, 32p 35, BF i 351
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B oxgHOM M3 acnekToB, HacTosiinee N300pPETeHHE OTHOCUTCS K COCOMHEHUSIM, B KOTOPBIX OIWH
WJIM HECKOJIBKO aTOMOB BOAOPOAA 3aMEHEHbI aTOMaMU JEeUTepusi (ZH).

CoenuHeHne(s1) MO HACTOSALIEMY HM300PETEHUIO, KOTOPBIE CONEPKUT BBIIIEYKa3aHHbIE
U30TONbl W/MIM Jpyrue€ H30TONbI APYrUX AaTOMOB, BKJIIOYEHbI B OOBEM HACTOSINEro
n3o0peTeHust. HekoTopble MEYeHHbIE M30TONAMHU COCAMHEHHs IO HACTOSIIEMY H300pETeHHIO,
HanpUMep COEOUHEHMs], B KOTOPbIE BKJIIOUEHBbI PaAMOAKTUBHBIE U30TOIBI, TAKHE KaK *H u ',
UCIIONIB3YIOTCSI B aHAJIN3aX pAcIpeneseHus] JIEKApCTBEHHBIX CPEACTB W/MIM CyOCTpaToB B
TKaHsAX. MedeHHble TPUTHEM H30TOMBI, T.€. H, u yraepoa-14, T.e. e, NPEANIOYTUTENbHBI B
YaCTHOCTH BCJIECTBHE MPOCTOTHI MX MOJy4eHUs1 u oOHapyxeHus. Kpome Toro, 3amerneHue
OoJniee TsOKEIBIMH H30TOMAMHU, TAaKUMH KakK JEUTEpHil, TO eCTb ZH, MOXKET 00€eCIeYnuTh
OTpeNeIEHHbIE TEPAeBTUYECKHE MPEUMYIIEeCTBa, OOYCIIOBJICHHbIE OONbIIeH MeTadoIn4YecKOoi
CTa0MJIBHOCTBIO, HAMIPUMED YBEIMYSHHBIM NEPHUOOM TOJYKH3HH in Vivo, I YMEHBIIEHHBIMU
TpeOOBaHUSMH K TO3UPOBKE, U, CIENOBATEIBHO, MOXKET OBbITh MPENMOYTHTEIBHBIM B HEKOTOPBIX
ciydasix. MedeHble M30TOMAMU COEIUHEHHs IO HACTOSIIEMY H300pEeTeHUI0, OOBIYHO, MOTYT
OBITH MOJTyYEHBI MyTEM 3aMEHBI JIETKO JOCTYITHOIO MEUEHHOT'O H30TONAMH PEAareHTa Ha PeareHr,
HE MEYEHHBIN U30TOMNAMH.

CoenuHenne(s1) Mo HACTOSIIIEMY H300PETEHUI0 MOTYT CYILIECTBOBaTh B PA3IHMYHBIX
TBEPJbIX COCTOSIHUSX, BKJIFOYAs KPUCTAJUIMYECKHE COCTOSTHIS, & TaKXKe B aMOP(HOM COCTOSTHHHL.
PaznuuHble KpUCTANTMYECKHE COCTOSIHHS (TakKe HasbiBaeMble nosmMopdamu) U amopdHOe
COCTOSIHUE COENMHEHUsI(H) MO HACTOALIeMYy H300pPETEHUI0 BKJIIOUEHBI B OOBEM HACTOSIIETO
n300pETeHHs], YTO MPENYCMOTPEHO B HACTOSIIIEM JOKYMEHTE.

IIpu cunTe3e coenuHeHMsI(i) MO HACTOSIEMYy H300PETEHHIO MOXKET OBITh JKeJIaTeNbHO
UCIIONIB30BATh ONpeeNieHHble yXoasmue rpynmsl. TepmuH “yxoasiume rpynnsl” (“LG”) oObraHO
OTHOCHUTCSl K TpYIIaM, KOTOpble MOTYT ObITh 3aMelneHbl Hykieoduiaom. Takue yxopmsigue
IPYyNIbl U3BECTHBI B JaHHOW obOmactu. IIpuMeps! yXOmSIIUX TPyNIl BKJIOYAKOT, HO MMU HE
orpaHuuMBaroTcs, rajorenuasl (Hampumep, I, Br, F, Cl), cynbdonaTel (Hampumep, Me3WIar,
to3unar), cyiabduasl (Hanpumep, SCH3), N-rugpokcykuuaumua, N-ruapokcHOeH30TpHA30 U
ToMy mogoOHoe. ITpumepsl HykJI€OQUIOB BKJIIOYAIOT, HO UMM HE OTPAHHMYUBAIOTCS, AMHUHBIL,
THOJIBI, CIIPTHI, PEeaKTUBBbI | pUHBbsIpa, aHHMOHHBIE BEINECTBA (HATPUMEpP, AJKOKCUIBI, aMUIbI,
KapOaHHOHBI) H TOMY MTOIOOHOE.

Bce marteHThl, OnyOJMKOBaHHBIE 3asBKM HA TATEHTHl W ApPyrue MNyOJUKaIWH,
IIPUBEJIEHHBIE B HACTOSILEM IOKYMEHTE, BKJIFOUEHBI 3/1€Ch TOCPEACTBOM CCBUIKU.

KoHkpeTHbIe 3KCIIEpUMEHTANbHbIE NPUMEPBI, NPEACTaBJIE€HHbIE B HACTOsSLIEH 3asiBKe,
WIIFOCTPUPYIOT KOHKPETHBIE BapHAHTBHI OCYIIECTBJIEHHS HACTOALIEr0 H300peTeHus. ITH
NpUMepbl PEAHA3HAYEHbI U1 WUTFOCTPALM M HE MpeJHa3Ha4YeHbl IJIi OrpaHuYeHus oObema
(b opmy bl H300pETeHUsT KAKUM-JTHOO0 00pa3oMm.

CnekTpbl 'H-AMP CTaHJapTHO MOJy4aJud HAa CIEKTpoMeTpudeckoil cucreme Bruker
Avance III 500 (Bruker, Billerica, MA), paboratomuieii Ha 'H wacrore 500,13 MIm,
obopynosanHo# 30HA0M Bruker PABBI 5 MM ¢ rpaaneHTOM IO OCH z; WM Ha CIEKTPOMETpe

Bruker Avance II wmmm Avance III 400, paOoratomem Ha 'H wacrore 400,23 MIL,
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obopynosanHoM 30HAOM Bruker PABBO 5 mwm ¢ rpaamentom no ocu z. s anammza AMP,
oOpasubl ctanaaptHo pactBopsuia B 500 M IMCO-dg i CD;0D. Xumudeckue CIBUTH 'H
OTHOCATCSL K CUTrHajlaM octatoyHoro pacreoputens or JIMCO-d6 mpu 62,50 u CD3;OD npu
83.30.

3HauMMble MUKH CBOAWJIM B TaOJUIy W CTAHAAPTHO BKJIIOYAIN KOJUYECTBO MPOTOHOB,
MYJIbTUILIETHOCTB (C - CHHIJIET, 1 - nyOuneT; nx - ayosaer nyOaeTos; T - TPUILIET, KB - KBAPTET, M
- MYJIBTUIUIET;, YIIHP.C - YIIUPEHHBIH CUHIJIET) U KOHCTAHTY(bI) B3anMoneiictsus B I'epuax (I'm).
Macc-cniekTpbl  3aekTpoHHOH wuoHm3ammu (EI) CcTaHmapTHO perucTpupoBaji Ha Macc-
cnektpomerpe Agilent Technologies 6140 Quadrupole LC/MS (Agilent Technologies,
Englewood, CO). Pe3ynbpTaThl Macc-CrieKTPOMETPUH TPEACTABJICHbI B BUJE OTHOIICHHUSI MacChl K
3apsay, MHOTZA C YKa3aHHEM OTHOCHTEJIbHOW WHTEHCHBHOCTH Ka)KIOro HMoHa (B CKOOKax).
Hcxonnble BellecTBa B NPUBEIACHHBIX HIDKE MPUMepax CTaHAAPTHO MOJdy4anu Jubo u3
KOMMEPUYECKUX HCTOYHHMKOB, HalpuMep OT KommaHuu Sigma-Aldrich, St. Louis, MO, nu6o
MOCPECTBOM OMYOJIMKOBAHHBIX B JINTEPATYPE METOIOB.

JlaHHbIE ~ TOPOIIKOBOW  peHTreHoBckod — au¢ppakuum  (XRPD) momywanmun ¢
UCTIONIB30BAaHUEM CHUCTEMBbI peHTreHOBCKoH audpakuuu Bruker D8 Discover (Bruker, Billerica,
MA), ocnamenHol aerektopoM bpayHa n Cu-Ko-uCTOUHHMKOM M3Iy4deHHs], pa0oTarouM B
reomeTpun oTtpakeHust o bparry-bpenrano. 3HaueHus 20, B obwmem ciydae, Onpenensuim ¢
TOYHOCTBIO 10+0,2°. OOpasiiel B 001EM cilyyae MOATOTaBINBAIN 0e3 KaKoi-Tnb0 crenuanbHOMI
00paboTKH, 3a HCKIIOYEHHEM IPUMEHEHUs] HE3HAUMTENbHOTO JaBICHHUS MJIS IOJNyYeHHs
rtockoi moBepxHocTu. OOpasibl onieHUBa N 0€3 MOKPBITH, €CIM He yKa3aHo nHoe. Paboune
ycloBus Bkiroyanu HampspkeHue TpyOku 40 kB um Tox 40 MA. IlepemeHHyro 1enb
PacXOAMMOCTH HCHOJb30BaIU ¢ OKHOM 3°. Pasmep wara cocrasman 0,019°20 npu Bpemenu
mara 35,2 ¢, mpu 5TOM JUAINa30H CKaHUPOBaHUs cocTaBysut 3-40,4°.

Jubdepenunanbayro ckanupyromyro kanopumerpuio (DSC) nposoamnmu Ha mpudope
Perkin Elmer DSC-7 unu na npubope TA Instruments Q2000. O6pa3ubl mojy4aan B 3aKpbITOH
KIOBeTe JUIsi 00pa3LioB M3 30JI0Ta PU CKOPOCTH U3MeHeHus1 Temrepatypsl S°C/mun ot 20°C no
okono 350°C. DSC-tepmorpamma kpucraummdeckoro DHQ nokazana ©Ha ¢ur.19 ¢
TeMriepatypoii mnasnenus 73,86°C.

IIpumepsnl
ITpumep 1: Meton nonyueHus: BBIOPAaHHBIX MPOMEKYTOUHBIX MPOIYKTOB

Cranus A. 2-(3-Xnopdherun)-1-(4-xnopdheHUn)3TaHOH.
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buc(tpumernncummn)amun Hatpust (1M B terparmppodypane, 117 M) MeaneHHO
nobasysii K pactBopy 2-(3-xnopdenun)ykcycHoit kuciaoter (10 r, 58,6 mmons) npu -78°C B
terparuapodypane (58 mn) B Teuenue 1 4. [Tocne nmepememnBanus npu -78°C B TeueHue 40
MUHYT, 700aBIsUIH pacTBOp MeTHi-4-xopoen3oara (10 r, 58,6 mmornb) B TeTparunpodypane (35
mut) B TedueHue 10 muHyT. PeakiimoHHyro cMmech nepemernnBaiu npu -78°C B TeueHue 3 4acoB, a
3aTeM OocTaBJisiu Harpetbes 10 25°C. Uepes aBa yaca npu 25°C, peakiMio racujid HaChIIEHHBIM
BOJIHBIM PAacTBOPOM XJIOPHA aMMOHHUSI M OOJIBIIYIO YacThb TeTparuapodypaHa yAALUIA MPH
NOHMKEHHOM faByieHuH. OCTaToK 3KcTparupoBaiu sTmianeratoM (2 x 100 mr). OObpennHeHHbIE
OpPraHHUYeCKHE CJIOW TPOMBIBAJIM HACBHIIICHHBIM PACTBOPOM XJIOPHIA HATPHs, CYIIMIH Hax
cyabparom  Hatpus,  ¢unbTpoBaM M (PWIBTPAT  KOHUEHTpUpOBAIH.  lIpomykT
NEePEeKPHUCTAINIM30BBIBAIN U3 CMecH 3(up/meHrtaH ¢ mnoaydeHueMm 2-(3-xmopdenun)-1-(4-
XJIOp(heHmIT)3TaHOHA B BHJI€ TBEPAOTO BELIECTBA OEJIOro LBETA.

AJsibrepHaTuBHBIN ciocod nmonyuenus 2-(3-xuopdenun)-1-(4-xnopdheHni)3TagoHa

K cmecu xnop6ensona (170 51, 1684 monb), 3-xnopdenunykcycnoi kucnotsl (50 kr, 293
Mogb) 1 aumetmngpopmamuna (0,7 n, 9 mons) npu 0°C gobasnsnu THonmxnopun (39,1 kr, 329
monb) B TeueHne 30 muH. Cmech HarpeBanu 10 15°C u mepemernnBaiu B TeueHHE © HacoOB.
Cwmecp oxnaxnanu 10 0°C u nobasmsinu xnopun amomunus (43 xr, 322 monb) B TedeHue 1,5
yacoB. Cmech HarpeBanu 10 20°C u nepemernBaiu B TedeHue 15 vacoB. K cmecu nobassiiu
Bony (200 ;) u 3taHon (200 1) u AByX(a3HYIO CMECh MEepeMEIInBaIN B TeueHHe 2 yacoB. Da3bl
paszensuii, U OpraHuueckyro (asy ABaskAbl NPOMBIBAJIH BOJHBIM PAaCTBOPOM TETPaHATPHEBOH
COJIM STUJICHAMAMUHTETPAYKCYCHOM KHUCIOTHI (3 Macc%, 200 n) u ommuH pa3 Bomoit (200 m). K
opranuueckoii (aze B Teuernme 15 wmuHyT pobasmsum rentaH (1600 ;). CycneHsuro
nepeMemuBaid B Tederre 30 MuHyT, oxjaxkaanu 10 -5°C u ¢unbrpoanu. OTduibTpoBaHHOE
BemecTBo cymmn npu 40°C B tewenme 20 wacoB. Beimemsmm  2-(3-xmopdenwn)-1-(4-
XJIOp(EeHIT)3TaHOH ¢ BhIXOIoM 83,6% (67,4 kr). 'H sMmP (500 MI'u, AMCO-d¢, 6 m.1,): 8,05
(M, 2H), 7,62 (m, 2H), 7,33 (m, 3H), 7,21 (yump. n, J=7,3 I'n, 1H), 4,45 (¢, 2H), MS (ES]) =
265,1 [M+H]".

Cranus B. Metun-4-(3-xnopdennn)-5-(4-xuopdheHnn)-2-MeTUI-5-0KCOIIEHTAHOAT
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Merunmerakpuiar (12,65 v, 119 mmonb) nobasnsuiu k pactBopy 2-(3-xmopdenmn)-1-

(4-xnopdennn)stanona (30 r, 113 mMmonp) (monydeHHBI Ha craguu A) B Terparuapodypane
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(283 mi). 3arem nobasmsuu Tper-OyTokena kanus (1,27 r, 11,3 MMOIIb) U peaKLIMOHHYIO CMECH
nepemMelIBaIi NP KOMHATHOM Temneparype B TeueHue 2 nueil. Ilorom pacteopurens ygaisinu
B BaKyyMe M 3aMeHsUIH Ha sTrianerat B konudecTse 300 mu. Opranuueckyro ¢a3y mpoMbIBAIN
HACBIIEHHBIM COJIeBbIM pacTtBopoM (50 mur), Bomo#t (3 * 50 Mu1) M HACBILIIEHHBIM COJIEBBIM
pactBopoM (50 mi). Opranuyeckyro ¢Gasy Cymuian Hax cysibdaroM Maraus, (QribTpoOBaau H
KOHLIEHTPUPOBAJIM B BaKyyMe C TOJydeHHeM MeTiI-4-(3-xmaopdenmn)-5-(4-xnopdennn)-2-
METHJI-5-OKCONEHTaHOAaTa B BUJI€ CMECH TUACTEPEOMEPOB € COOTHOIIEHUEM okouo 1:1, 'H sIMP
(400 MI'u, CDCls, 6 m.n.): 7,87 (m, 2H), 7,38 (m, 2H), 7,27-7,14 (cepun M, 4H), 4,61 (m, 1H),
3,69 (c, 1,5H), 3,60 (c, 1,5H), 2,45 (m, 1H), 2,34 (m, 1H), 2,10 (ann, J=13,9, 9,4, 5,5 'y, 0,5H),
1,96 (non, J=13,7, 9,0, 4,3 T'y, 0,5H), 1,22 (#, J=7,0 ', 1,5H), 1,16 (7, J=7.0, 1,5H). MS (ESI)
=387,0 [M+23] "

Cramma  C:  (3S.5R.6R)-5-(3-xnopdenun)-6-(4-xnopdennn)-3-mernnrerparuapo-2H-

nupad-2-oH U (3R.5R.6R)-5-(3-xnopdennn)-6-(4-xnopdenmn)-3-metuarerparuapo-2H-nmupas-

2-0H
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Metun  4-(3-xnopdenun)-5-(4-xnopdenun)-2-metun-5-okconenrasoar (40 r, 104,0
MMouib) (monydeHHBIH Ha craauu B) pactBopsiim B 200 M Ge3BogHOrO ToNyona
KOHLIEHTpUpOBaIU B BakyyMme. OCTaTok NHoMeINaid B BBICOKMH BakyyM Ha 2 d4aca nepen
ucnonb3oBanueM. CoenrHeHue pasnessuid Ha 2 mapTuu 1o 20 T u 00pabaThIBaINO CIEAYIOLIIM
obpasom: metun 4-(3-xnopdenun)-5-(4-xnopdennn)-2-merun-5-okconenranoar (20 r, 52,0
MMOJIb) B Oe3BogHOM 2-mpomnanodie (104 mu) obpabateiBanu Tper-OyTokcunom kamus (2,33 T,
20,8 mMmousib) B crekyisiHHOM 250 mu ammapare s ruaporenmzaunu. Jlobasmsmu RuCly(S-
kemnbunan) (S-DAIPEN) (0,191 r, 0,156 mmonb, Strem Chemicals, Inc., Newburyport, MA) B
3,8 mu Tonyouna. Uepes 1,5 waca B cocyae moBbimaiu aasjierre 10 S0 GyHTOB Ha KBaJAPATHBIN
arorim (344,7 xIla), mponyBaiu BONOPOAOM IISITh Pa3 M OCTABSUTH TEPEMEIINBATHCS TMPHU
KOMHAaTHOW Temrmepatype. Ilpu HeEoOXOAMMOCTH B PEAKIHOHHYID CMeCh IOOaBIISLIH
JOTIONTHUTENPHOE KOJMYECTBO Bomopona. Yepes 3 OHS peakUMOHHBIE CMeCH OOBEOUHSUIA U
pactipenensiin Mexxay S50% HACBHIIIEHHBIM PACTBOPOM XJIOPHIA AMMOHHSI M 3THJIALIETATOM.
Bopn#slii cnoii axkctparuposanu stusaneratoM. OObeAMHEHHBIE OpraHuyecKue (pasbl MPOMBIBAIIN
HACBHIIIEHHBIM COJIEBBIM DPACTBOPOM, CYIIWJIM Haj CyiabhaToM MarHus, (QUIbTPOBAIA H
KOHLIEHTPUPOBAJIH.

Heounmennsiii nmpoaykr (nmpeumyinectBeHHO (4R,5R)-uzonponmn-4-(3-xnopdenun)-5-
(4-xn0pdeHnIT)-5-ruaPOKCH-2-METHIINIEHTAHOAT) PacTBOPSUIM B TeTparunpodypane (450 mi) u

meranone. (150 mu). obasmsimu ruapoxeun autus (1,4 M, 149 mn, 208 mmonb), U pacTBoOp
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nepeMelInBali IpU KOMHATHON Temreparype B TedeHue 24 yacos. CMech KOHLEHTPUPOBAJIU B
BaKyyMe, M OCTAaTOK IOBTOPHO pacTBOPSIM B STwiaunerare. Bomneli pacTtBop lH comsiHOU
KHUCJIOTBI TOOABJIAIN NPH NMEPEMEIINBaHUM A0 TeX IOop, Moka 3HaueHne pH BomHOro cinost He
crano paBHO okono 1. Cnou paszgensnm U OpraHuveckyro a3y MPOMBIBAJIH HACBHILEHHBIM
COJIEBBIM PACTBOPOM, CYLIMJIM Hajx CyJb(paroM Maraus, (UIbTPOBAIM M KOHLEHTPUPOBAJIU.
3arem wmarepuan pactBopsuin B 200 wmn  Oe3BogHOro TOJdyoja M oOpabaThiBanmM  II-
tonyoscyibponarom mupununus (PPTS, 0,784 r, 3,12 MMonb). PeakiMOHHYIO CMeCh KHIISTHIIH
¢ 0OpaTHBIM XOJNOAWJIBHUKOM C Hacankoil Jluna-CTtapka no TeX MOp, MOKa CEKOKHCJIOTa He
U3pacxoaoBajiach (OKoOJo 2 ). PEakIMOHHYIO CMECh OXJIAKAAIH 10 KOMHATHOW TeMIepaTypbl U
MPOMBIBAJIM HACBILIEHHBIM COJIEBbIM pacTBopoM (50 mut). PactBop cymmim Han CysibhaTom
HaTpus, (UIBTPOBAIM W KOHLIEHTPUPOBAIH. HeouMIeHHOEe BelmecTBO ouMmanu (Quaim-
xpomarorpadueli Ha cunmkarene (kojoHka 120 r; smouposanue 100% AHXJIOpPMETaHOM).
IMonyvanu (3S.5R.6R)-5-(3-xnopdennn)-6-(4-xaopdenmn)-3-merunrerparuapo-2H-nupan-2-ox
u (3R,5R,6R)-5-(3-xnopdennn)-6-(4-xnopdennn)-3-merunrerparuapo-2H-nupan-2-o1 B BHuIe
TBEPAOTO BelecTBa OENIOro I[BETa C YHAHTUOMEPHBIM COOTHOIICHHEM MPUOIU3UTENbHO 94:6 u
CMEChI0 METHIIIHACTEPEOMEpPOB ¢ cooTHomreHrneM 7:3. 'H SIMP (400 MI'y, CDCls, & m.x1.): 7,22-
6,98 (cepuu M, SH), 6,91 (ut, J=7,4, 1,2 'y, 0,3H), 6,81 (M, 2H), 6,73 (at, J=7,6, 1,4 'y, 0,7H),
5,76 (m, J=4,1 T'u, 0,3 H), 5,69 (n, J=4,7 T'u, 0,7H), 3,67 (ur, J=6,6, 4,3 I'n, 0,3H), 3,55 (Tx,
J=7,8, 4,7 T'u, 0,7 H), 2,96 (d ksunteros, J=13,5, 6,7 I'y, 0,7 H), 2,81 (m, 0,3 H), 2,56 (ar,
J=14,3, 8,0 I'y, 0,7 H), 2,32 (a1, J=13,69, 7,0 I'y, 0,3 H), 2,06 (annm, J=13,7, 8.4, 4,1, 0,3 H),
1,85 (mnm, J=14,1, 12,5, 7.4, 0,7 H), 1,42 (n, J=7,0 I', 0,9 H), 1,41 (», J=6,7 I'y, 2,1H). MS
(EST) = 357,0 [M+23] ™. [a]p (22°C, ¢=1,0, CH,Cl,) = -31,9°; T.i. 98-99°C.

Cranus D. (3S.5R.6R)-3-A nun-5-(3-xnopdenun)-6-(4-xaopdennn)-3-
Meruarerparuipo-2H-nupan-2-oH

PactBop (35,5R,6R)-5-(3-xnopdennn)-6-(4-xnophennn)-3-merunrerparuapo-2H-mupan-
2-ona u (3R,55,65)-5-(3-xnophenun)-6-(4-xnopdenn)-3-merunrerparuapo-2H-nmupan-2-oxa
(4,5 1, 13,4 mmonp) (monyuensbiii Ha craanu C) u ammundOpomuna (3,48 mi, 40,3 MMounb) B
terparunpodypane (22 mu) npu -35°C (6aHA ¢ aLETOHUTPUIIOM/CYXUM JIBIOM) 0OpadaThIBaIn
pacTBOpoM Omc(TpuMeTHICHIMI)aMuaa JTuTus B Terparuapodypane (1,0 M, 17,45 mn, 17,45
MMOJIb). PeakinoHHYI0 CMeCh OCTaBJsUIN HarpeThes A0 -5°C B TeueHne | yaca M 3aTeM racuif
50% HacChIIEHHBIM XJIOPUIOM aMMOHHUsI. Peakiimonnyro cMech pasdasisuii 100 Mt sTranerara

u cion pasgemsuii. OpraHuyeckyro a3y NPOMBIBAIM HACBHIILEHHBIM COJIEBBIM PAacTBOPOM,
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CYLIMJIM HaJ CyJb(paToM Maraus, GUIbTPOBAIM M KOHLEHTPUPOBAIH B BaKyyMe C MOJy4YEHUEM
YKa3aHHOTO B 3arojIOBKE COEAMHEHHUs] B BUJAE TBEPIOTO BeIIeCTBA O€Noro IBera mpu
OTCTaMBaHUU B BaKyyMe. XHPaJIbHYIO CBEPXKpPUTHUECKYI0 (uronanHyro xpomatorpaduro (SFC)
(92% CO,, 8% wmeranon (20 MM ammuak), 5 wu/muH, konoHka Phenomenex Lux-2
(Phenomenex, Torrance, CA), 100 6ap (10000 kIla), 40°C, 5-MUHYTHBII METOJ) UCTIOJIB30BAIIH
IUTSI OTIPENENIeHUsI TOTO, YTO COeUHEHNE UMEJIO SHAaHTHOMepHOe cooTHowmeHne 96:4. (OCHOBHOM
SHAHTUOMEP: YKa3aHHOE B 3arojIOBKE COEIMHEHHEe, BpeMs yaep:kuBaHus=2,45 MuHyT, 96%;
BTOPOCTETCHHBIH SHAHTHOMEP (CTPYKTypa HE IOKa3aHa, BpeMs yAepKUBaHUS=2,12 MHHYTBHI,
4%)). TlepexpucrammzoBbiBaan  (3S,5R,6R)-3-anmun-5-(3-xnopdenrn)-6-(4-xnopdenun)-3-
metrwiarerparuapo-2H-npan-2-on nyrem nodasneHus B rentad (4,7 r cycnensuu B 40 min) npu
KHISTYEHUU ¢ OOPaTHBIM XOJIOAMJIBHUKOM C TOCJIEAYIOUIMM A00aBJeHHEeM MO KarusiM 1,5 i
Todyona st pactBopeHus. PactBop oxnaxkmanu no 0°C. TlomydeHHOE TBEpAOE BEIIECTBO
6enoro 1Bera GUIBTPOBAIN U MPOMBIBAIN 20 MJI XOJOAHOTO renTaHa C MOJyYEeHHEM TOpPOIIKa
oenoro nBera. XupanbHasi SFC (92% CO,, 8% wmeranon, kononka Phenomenex Lux-2, meton,
AHAJIOTHYHBIA ONMHMCAHHOMY BBIIIE) YKa3blBajla HAa HHAHTHOMEpHOE cooTHomeHne 99,2:0,8.
(ocHOBHOI 3HaHTHOMED, 2,45 MuH, 99,2%; BTOpOCTENneHHbIN 3HaHTHOMED: 2,12 MuH, 0,8%). 'H
SAMP (400 MI'y, CDCls, 6 m.n.): 7,24 (ann, J=8,0, 2,0, 1,2 T'y, 1H), 7,20-7,15 (cepun M, 3H),
6,91 (1, J=2,0 I'y, 1H), 6,78 (ymup. n, J=7,6 I', 1H), 6,60 (M, 2H), 5,84 (anT, J=17.,6, 10,2, 7.4
I'n, 1H), 5,70 (m, J=5,3 T'u, 1H), 5,21-5,13 (cepumn M, 2H), 3,82 (ar, J=11,7, 4,5 I'y, 1H), 2,62
(ABX Jap=13,7 T'n, Jax=7,6 T'u, 1H), 2,53 (ABX, Jap=13,9 I'n, Jpx=7,2 I', 1H), 1,99 (ax,
J=14,1, 11,9 ', 1H), 1,92 (amn, J=13.9, 3,9, 1,2 Ty, 1H), °C SAAMP (CDCls, 100 MT'1y, 8 m.11.):
175,9, 140,2, 134,5, 134,3, 134,0, 132,2, 129,8, 128,6, 128,0, 127.9, 127.8, 126.4, 119.9, 83.9,
44,5, 42,4, 40,7, 31,8, 26,1. MS (ESI) = 375,2 [M+H]*. IR=1730 cm. [a]p (24°C, c=1,0,
CHxClp) =-191°. .. 111-114°C.

AnprepHaTUBHBIA __ BapuaHT _ npouenaypel  moayueHus  (3S.5R.6R)-3-ammmn-5-(3-

xaopbenun)-6-(4-xnopdennn)-3-metunrerparuapo-2H-nmupan-2-oHa

Cranus 1. Uzonponwin-4-(3-xgopdenn)-5-(4-xaopdernn )-2-METUII-5-OKCOIIEHTAHOAT
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PactBop 2-(3-xnopdenmn)-1-(4-xnopdennn)stanona (cranus A) (67,4 kr, 255 monb) B
TI'® (325 1n) cymwunau a3eoTpPONHO Ml AOCTIDKEHHS] COAEPIKaHUS BOJIBI, OMNPENessieMOro
meroznoM no Kapny @umepy, 0,05% no macce. K pactopy nobasmisiin merunmerakpunar (25,8
Kr, 257 monp) u cMmech HarpeBanu a0 45°C. Jlobasnsinu pactBop Tper-OyTokcuma kamust (20
macc% B TI'®, 14,3 xr, 25 monb) B TeueHne 30 MUHYT U CMECh IEpEMELINBAIN B TeUEHUE 6
yacoB. 3areM cMmech oxnaxaanu a0 10°C u B TeueHMH 5 MHHYT HOOaBISUIM BOIHBIN PacTBOP
MOHOTHApaTa JUMOHHON KHUCIOThI (20 mMacc%, 35 ). JobaBnsiim mzonpornunauerar (400 i) u
BOIHBIN pacTBop xJjopuna Hatpus (20 macc%, 300 ;). Cmech mepememmBany B Te4eHue 15
MUHYT U (¢a3bl paspemsuid. OpraHudeckyro (asy MOABEPray MEpPeroHKe NMPU MOHMKEHHOM
JABJIEHUH C TMOJIyYeHUEM AUCTUIUIATa 00beMoM 560 J, OHHOBPEMEHHO A00aBJIsisi U3OMPOMAHOI
(350 n) ¢ mnonyueHueMm pactBopa MeTui-4-(3-xnophenun)-5-(4-xnopdenrn)-2-meTui-5-
OKCOMeHTaHoaTa B m3omnponanone (54 macc%, obmas macca pactBopa 140 kr). Conepskanue
BoAbl B pactBope coctaBmsuio 0,01 macc%, ompenensiemoe meromom no Kapny dumepy. K
pacTBOpy OOOABISUIH JIOMOJHUTENBHO HM3omponanon (420 i) u cepHyro kucnoty (53 kr, 535
MoJib). CMech KUMATIIIA ¢ OOPaTHBIM XOJIONWIBHUKOM U MEPEMEIINBAIN B TeUeHHE 12 4acoB., B
TE€YEeHHEe KOTOPBIX mopasepranu neperonke 200 n pacTBoputens u kK cMecu nodasysmu 200 1
CBEXKEro U30MpomnaHoia. 3ateM cMech oxnaxaanu 10 20°C u nobasnsim Boxay (180 1) B TeueHne
30 munyt. JloGaBmsnu msonponunanerat (270 1) 1 cMech nepemMelnnBaiu B TedeHne 30 MUH.
@da3bl  pazmensii, W BOOHYI (a3y skcTparupoBanu m3ompommwianerarom (100 ).
OOpenuHeHHbIe opraHnueckue ¢asel mpomeiBain Bogoi (200 i) gerbipe paza. OpraHMUYECKYHO
¢a3y noaBepragy neperoHkKe Mnpyu MOHWKEHHOM JaBJIEHUH C MOJYYeHUEM TUCTUILIATA 00BEMOM
500 n1 ¢ onmHOBpeMEHHbIM pnoOaBieHHEeM u3omnponaHoja (50 J) ¢ monydeHueM pacTBOpa
uzonponmi-4-(3-xnopdennn)-5-(4-xaoppeHnn)-2-MeTiI-5-0OKCOIeHTaHoaTa B U30MPOMNAaHOJIe
(60 macc%, 134 xr obmeii maccel pactBopa). Coneprkanue BOIbl B pacTBope coctasisuio 0,02
macc%, omnpenensiemoe Meronom mno Kapny ®@umepy. HM3onponui-4-(3-xmopdenn)-S-(4-
xJ0pdeHm)-2-MeTHII-5-OKCONEHTaHoaT moiydain ¢ obmum BbixonoM 81% B Bume cmecu
IUACTEPEOU30MEPOB C COOTHOIIEHHEM OKOJIo 1:1, 'H amP (400 MI', CDCl3, & m.1.): 7,70-7,80
(m, 2H), 7,22-7,28 (m, 2H), 7,00-7,18 (cepuu M, 4H), 4,78-4,96 (M, 1H), 4,42-4,50 (m, 1H), 2,02-
2,30 (m, 2H), 1,80-1,95 (M, 1H), 0,99-1,19 (M, 15H).

Cranus 2. (35.5R.6R)-3-Aynn-5-(3-xnopdennn)-6-(4-xaopdennn)-3-

metuarerparunpo-2H-nmupas-2-ou

O!\ﬁe
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K nerasupoBanHOMy pactBOpy m3onpomnii-4-(3-xnopdenn)-5-(4-xnopdeHmn)-2-MeTui-

5-okconenranoara (u3 craguu 1) B uzonpomnanose (60 macc%, 252 xr obueit Macchl pacTBopa,
151 kr wcxomHOrO MaTepuaja Ha OCHOBE H3ompornuwioBoro s¢upa, 385 monb) mobasisiu

nerazupoBaHHbIil u3onponanon (900 o) u tper-Oyrokeun kamus (13 kr, 116 monw). OTaensHO
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nony4anu aerazupoaHHbiid pacTBop (S)-RUCY®-XyIBINAP (taxxe u3Bectabiii kak RuCI[(S)-
nuanena|[(S)-kcunbunamn]) (230 r, 0,2 monb, katanusarop, Takasago International Corporation,
Rockleigh, NJ) B m3onpomanone (25 x). Cmech ueTbipe pa3a MPONYBaJM BOJOPOIOM IPH
nasnennu 5 6ap (500 kIla) u nepememnBanu npu 20°C B Teuenue 5,5 4. Harneranue Bogopona
npeKpalaiy U cMech aerasuposanu azoroM. K cmecn nobasmsnu terparuapodypas (460 ). K
PEaKIMOHHON cMecHu 100aBIsIM pacTBOp ruapokcuaa autus (24 xr, 576 monb) B Boze (305 ) B
tedeHre 40 MUHYT M MOJIyYeHHYIO cMmech mnepemermmBanu mnpu 20°C B teuenue 24 uvacos. K
cMecH I00aBIISTH PaCTBOP KOHLEHTPUPOBAHHON costHO# kucnotsl (79,3 kr, 11,4 M, 740 moib)
B Boze (690 i) B Teyenue 2 yacos. JoOasmsumu Tonyon (580 i), 3aTeM cMech mepeMernBaii B
teyerre 30 MuHYT U (asbl pasgensuid. Bomuyro ¢asy skcrparuposanu Tojyosiom (700 ).
OObenMHEHHBIE OpPTaHUYECKHE CJIOM TPOMBIBAJIIM BOIHBIM pAcTBOPOM XJjiopuzaa Hatpusi (25
macc%, 700 xr). Opranudeckyro ¢asy MoABepraiy neperoHke mpu aTMOChEpHOM NaBICHUH U
temrieparype 100°C ¢ mnonydeHuem muctmiisita odbemoMm 2700 71 mpu OAHOBPEMEHHOM
nobasnenun Toayosa (800 ). ITocie 31Ol 3aMeHBI PaCTBOPUTENIS, B CMECH OCTaBaJIOCh MEHbIIE
0,05 macc% wm30ompomnaHoia Wik BOAbI (comep:xkaHue, onpenensemoe Mmeronom Kapna @uinepa).
K pactBopy Tonyona nodasnsiin kapboHuanuumugason (59 kr, 365 Moub) B TeueHue 2 4acoB U
cMmech nepemernuBanu npu 20°C B TeueHue eme nByx yaco. [lorom cmeck oxnaxaanu no 10°C
u nodapysuin pactBop oprodocoproit kucnorsl (72 kr, 545 monp) B Boxe (400 ) B Teuenue 1
yaca, nopaep;kuBas temneparypy cmecu Hipke 20°C. Cmech nepememuBaiun B TedeHue 30
MUHYT, (a3pl pa3fensii U OpPraHUYeCKUI CJIOH MPOMBIBAIM BOIHBIM PACTBOPOM XJIOpUAA
Hatpust (25 macc%, 484 xr). Toamyon (400 ;) momsepranu meperoHke Npu arMochepHOM
naiennn u temreparype 110°C. Ilocine oxmaxaenust pactsopa no 20°C  mobaisim
terparunpodypan (500 5n), U U3MepeHHOE conep:kaHue BOAbI ompexessieMoe MeronoM Kapina
@umepa cocraBimsuio 0,03 macc%. PactBop mpoaykra oxiaxknamu ao -10°C u mobasisiiu
pactBop ammunopomuna (66,8 kr, 552 monb) B Terparuapodypane (50 x). Jobasmsnu pacTBop
reKCaMeTHIIUCUIIa3uaa JUTHs B Todyosie (255 kr, 26 macc%, 492 mMonb) B Te4eHHe 6 4acoB U
cmech nepememnuBanu npu -10°C B Teuenue 1 vaca. Cmech HarpeBanu a0 0°C u moOaBisiiu
BOIIHBIN pacTBOp optodochopHoii kuciaotel (40 macc%, 400 moip) B TeueHune 3 yacoB. Cmech
Harpesaiu 10 20°C. lo6asnsm Boay (200 i) u nuxnopmeran (400 ). Cmech nepemMernBaiy B
TedeHre 15 MuHYT u ¢asbl pasgensiu. PacTBop monBepraiu NeperoHke mpu arMochepHOM
nasnennn u 100°C ¢ monydenueMm nuctwsita odbemMoM 1350 71, mpu 3TOM H3MEpPEHHBIN
OCTaTOYHBIN TOJNYOJ B cMecu cocTaBisil 9,8 macc%. Cmech oxnaxnamu no 70°C. {oGassm
aur3orponiioBsii 3¢up (85 1), Boay (26 ) u uzonpomnanon (65 n). Cmeck oxnaxnanmu o 35°C,
nepemMeInuBai B TedeHne 9 vacos, oxnaxkganu 10 30°C u ¢unerpoBann. OTHUIbTPOBAHHBIHI
Marepuan Tprkabl npombBaiu rentaHoM (80 m). Teepable BemectBa cyumm npu 5S5°C B
teueHne 48 wyacoB ¢ moaydenuem 90,1 kr (3S,5R,6R)-3-ammmn-5-(3-xnopdennn)-6-(4-
xjopdenmn)-3-merunrerparunpo-2H-nupan-2-ona ¢ obmum BexonoM 63%. Xupanbaas BOXX
MOKa3ajia SJHAHTHOMEPHOE COoOoTHOoLIeHHe 99,95:0,05.

IIpumep 2: Paznuuus mexnay first-in-human oporeccoM U IPOMBINUIEHHBIM OPOLIECCOM

HOJIVYEHUsI COeqUHEHUsST A
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Panee coobmanock o cunrese DLAC B rpammoBbix Macmrtadbax. Cm. Sun et al,, J. Med.
Chem. 2014, 57, 1454. Ha ocHOBaHMH 3TOH padoOThI, cCOeqUHEHNE A moJy4aian MeTonoM first-in-
human (FIH) cunTe3a, mpoMIFOCTPUPOBAHHOTO Ha cxeMme 1. [[ns 3Toro cuHTes3a B KadyecTBe
PEryJATOPHOIO HCXOAHOIO MaTepuana MCIOJb30BaId IpomexyTouHoe coeauHeHne OXOS.
Packpeitne 1nukia DLAC ¢ wucnonb3oBaHumeM u30bITOUHOro kimdectsa L-BamuHoma (3
SKBUBAJIEHTA) TPH MOBBILEHHOH Temmepatype obecrneunBaer amua ABA, xoropwiid
SKCTPArupoBaiu B auxjopmeraHe. M30bITouHOE KONMM4YEeCTBO L-BajnnHONA yAAISIIH, UCHONb3YS
BOJIHYIO TIPOMBIBKY Ha OCHOBE BOJHOTO PAacTBOpPA COJSTHOM KHCJIOTBI, U PacTBOP MPOAYKTa
UCTIONB30BAIM Ha clenyroomed cragun 0e3 ouuctku. CHIKEHHME KOiudecTBa L-BajwHOINA,
UCTIOJIB3YEMOrO B 3TOM NpPEBpAIleHHH, ObUIO OMpPEeNIeHO B KauyeCTBE NaJIbHEHIned Ienu
pa3paboOTKH BCIENCTBHE BBICOKOH CTOMMOCTH 3TOrO MCXONHOro Matepuana. I[IpumeuarenbHO,
yto nojyuyeHue aHanoroB ABA, ABA1 unmu ABA2, u3 coorBercrByrommx ananoros DLAC,
DLAC1 umn DLAC2, xoTopbie HECYT OOKOBBIE LIETH, COAEPIKAIINe TPYIITY C TOU K€ CTETIeHBIO
OKHUCIICHHsI, YTO M KapOOHOBas KHUCIIOTa COEOUHEHHs A, He ObUIO YCHELIHbIM BCJIEICTBHE
obpaszoBanusi HeskenarenbHbIX CyknuHUMHIOB, SUC1 mmu SUC2. Tlpunumass BO BHUMAaHHE
aHAJIOTHYHBIE CKOPOCTH, HalronaemMble st oOpa3oBaHus 1eneBbix nmpoayktoB ABA1-ABA2 u
ux npespatiennst B modounbsie mpoaykrel SUC1-SUC2, Obuto HEBO3MOXKHO BBIIEIUTH aMHJIbI
ABA1-ABA2 c npuemieMbIMH BbIXOJaMU.

Cxema 1. First-in-human mporecc npon3BOACTBa COEAUHEHU A
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Cxema 2. [ToneiTka nonyuenus asanoros ABA (k1 = k2)
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Oxcoumunuesyro conb OXOS nonyuanu u3 ABA nytem nBOIHON akTUBaLUU ABYMs
SKBHUBAJICHTAMH TOJYOJCYJIb()OHOBOTO aHruApuna U 2,6-JIyTUAMHA TIPH  TOBBIIIEHHON
temrieparype. IlomydeHHbII TakuM 00pa3oM KaTHOH BBIOSSUIA B BHAE COJMH  2-
HaQTUICYNb(OHOBOM KHCIIOTBI, KOTOpas oOJjajana yAOBJIETBOPUTEIbHBIMH CBOHCTBaMHU
ynajeHus npumecei. MaeHTudukanust aqpTepHATUBHOIO peareHTa Ui TOJyOJICYIb()OHOBOrO
anruapuna (TsO,) paccmaTpuBajach MO HECKOJbKHUM MPUYMHAM, BKJIIOYass HEOOXOIUMOCTb
yCTpaHEHUs CTOMKOro TO3WJATHOro mnpomexyrtodHoro mnpoaykra DHO-OT, xoropsiii
nofBepraics: MeaeHHoMy mnpespameHuro B OXOS npu nosbimenHoit Temmneparype (120°C).
Oror mnpomexyrtounblii npoaykt (DHO-OT) sBnsercs ankmivpyrIuM areHTOM H,
COOTBETCTBEHHO, IOTEHLMAJbHO MyTareHHoW mnpumecbto. OmHUM U3  BO3MOXKHBIX
AJIbTEPHATUBHBIX BAPUAHTOB OBLIO BBIAEIEHUE KPUCTAIIMYECKOTO MPOMEKYTOYHOTO MPOIYKTA
DHO (cxema 3) ¢ TOBBIIIEHHEM KOHTPOJA Haa 3(PQeKTHBHBIM yAalleHHEeM NpuUMeceil ais
NOCJIEIOBATEILHOCTH MPOU3BOACTBEHHBIX orepauuii. OHaKko 3TO MOTpedOBAIO HCIIONIb30BAHHS
peareHTta, KOTOPbIH OOECIeYMBAET CEJEKTHBHYI) XEMOCEJIEKTHBHYIO aKTHBALMIO MEPBUYHOTO
cnupra ABA B TpPUCYTCTBHM BTOPHYHOrO OEH3WUJIOBOTO CHHPTA. PeareHThl Ha OCHOBE
CyJIb()OHOBBIX AHTHIIPUIOB HE 00NATAOT 3TUM 3(PPHEKTOM.

Cxema 3. [IpomexxyTounble npoaykThl B nonydennn OXOS u3 ABA c ucnonb3oBaHreM
TSzo



27

1 =mxs. T80 1 sxs. Is;0

1 sxe. 2, 6-nyTHaMA 1 BKB. 2, 6~y THmma
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DHO-OTs/ pM1

120°C
10 9

Me#o Me
o
N

Me

OX0s

IMony4enwue SUL u3 0XO0S OCYIIECTRIISTH 00paboTKoi 0XO0S
U30TPOIUICYIB(UHOBON KUCIOTOH B MPUCYTCTBUU TPET-OYTOKCHIA HATPUS. DTO MPEBpALICHNE
nporekaer uepe3 oOpatumoe o0pa3oBaHME JHUACTEPEOMEPHOM Tapbl  CYJIb()PHHATHBIX
npomexxyTouHbix mpoayktos (SULFI) u mocienyromyr mneperpynmupoBKy B TPOXYKT C
tepmonnHamuyeckumu cBoricTBaMu SUL, KOTOpPBII KpHCTAITN3yeTCsl U3 aLETOHUTPUIIA B BOZBI
(cxema 4). [Tobounsni nponykt ALC HeoOpaTimo oOpasyeTcst B 3THX yCIOBUSAX B MPUCYTCTBUU
BOnbL. M3omponuicynb(UHOBYIO KHCIOTY, Macio npu Ttemneparype 20°C, momyuyanu wu3
XJIOpUAA W3O0MPONUIMATHUS U BBIIEJSIN Mocie BOAHOH oOpabotku. Ilepen ncrnonp3oBaHneM B
obpazoBannn SUL, a3zeorpomnnas cymika 3Toro pearenra Obuia HeoOXoauma, 4TOOBI M30€XKaTh
oOpa3oBaHus HexenatenbHoro nodounoro npoaykra ALC B Oonpmux kommuectBax. OmgHAKO
HaOMmoaancs pacrnaz U30NpONWICyIbpUHATA BCISACTBUE AUCIPONOPLMOHUPOBAHUS MIPH CYIIKE
U, TakuM oOpas3oM, 5Ta omepaunusi Obula HckirodeHa. CrenoBaTeNnbHO, OBLIM MPEATPHHSTHI
ycuiauss Ayl OOHApy»KEeHUsl CTaOMJIBHOM KPUCTAIMYECKOH COJNM  H3OIPOIMICYJIb(GHHOBOM
KHCJIOTBI, KOTOpasi Obuta Obl CTAaOMJIBHON B YCJIOBUSX CYIIKH M KOTOPYK) MOKHO OBbLIO OBbI
Ha3BaTh KOMMEPYECKU PEryJISTUBHBIM UCXOIHBIM MaTepHaioM. B kauecTBe albTepHATHBBI ObLI
paccMOTpeH cmoco0 TojdydeHus in  situ conu  Cynb(UHOBOW KHCJIOTBI U3  XJIOpUAA
u3onponwiMaraus 6e3 BogHoi o0padotku u najpHelmero B3aumoneiicreus ¢ OXO0S.

Cxema 4. [IpomexyTouHble W TOOOYHBIE MPOAYKTHL, 0Opa3yroIIuecs MpPU MOJYYEHUU
SUL u3 OXOS
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: Cl
SULFI

{2 mmacTepeoMepa)

Oxucnenne ankeHoBoil rpymmbl SUL  npoBogmimm o0paboTKOH —KaTaJIUTHYECKUM
xjgopunoM pyterust (2 Moin.%) U U3OBITOYHBIM KOJMYECTBOM Tmepuomara Hatpus (5
SKBUBAJIEHTOB). HeO4HINEHHBbI NPOAYKT BBIENSIM B BUIE KPUCTAJUIMUECKOTO COJIbBATA
STaHoNa. bbUIO 3aMeuYeHO, HYTO HEKOTOpble OCOOEHHOCTHM 3TOH CTaguM  SIBJISFOTCS
He)KeJlaTeJIbHBIMU. BO-TepBhIX, TSHKEINbI METaJUT, HCIIOIb3YEeMbIi Ha 3TOH CTaAWH, TOJKEH ObLT
OBIT yHajieH, 4TO IOOCTHrajioch ¢ HCHojb3oBaHHeM cMoiibl DARCO-G mnsa first-in-human
noctaBku. Kpome Toro, st mpoBemeHHsl 3TOro Ipoiecca HeoOXOANMMO ObUIO HECKOJIBKO
SKBUBAJICHTOB TMEPHOAATA HATPHsI, U PEAareHT HeoOXOomuMO ObLIO 3arpy»aTh B PEaKIIMOHHBIN
COCyA TMOPUMSMH JUIsi MHHHMM3auuu oOpasoBaHusi mpumeced. s ynmanenwst OoibIIoro
KOJIMYECTBA COJICH, HCIOJNb3YEMbIX [UJIsl TPEBpalleHus, TPeOOBaJCS CIIOXKHBIA MPOTOKOIN
nocnenyroeit o0padorku (3xcrpakumst u punbTpanus). Takxke Ha STOW CTaguU MPEBPALICHHS
00pa30BBIBAJIOCH MHOXECTBO JHUMEPHBIX MpUMeceld, YTO 3aTPYIHSJIO KOHTPOJIb YHUCTOTHI
JIEKapCTBEHHOI'O BelecTBa. MCroabp30BaHNE 3TAHOJIBHOIO COJIbBATA COCAMHEHUs] A B KauecTBe
KPHUCTAJTMUECKON KOHTPOJBHOW TOYKH ObUIO MPOoOJeMaTHYHbIM W ObUIO JIMIIb YMEPEHHO
3¢ (eKTUBHBIM NP YAAJIECHUH MPUMecei, MPUCYTCTBYIOIIMX B cMecH. Kpome Toro, mporecc
KPUCTAJUTM3AIUN JOJDKEH ObLT MPOBOMUTHCS KAk MPOLECC HCMApeHUsi BCIENCTBUE HU3ZKOM
KoHIeHTpauuu dtaHona (5% 00./00.), koropas Obl1a HEOOXOaUMA ISl YMEHbBIIEHUST BBICOKUX
MOTePh MATOYHOTO pacTBOpa B mporecce (QUIbTPAMH. bBbUIO Takke OTMEYEHO, HYTO
UCTIONIb30BAHUE S5TaHOJA B TPOLECCe KPHUCTAUTM3ALUKN CHIDKAET HAAEKHOCTh Iporecca
BCJICZICTBHE HEXENATebHOrO O0pa3OBaHMs COOTBETCTBYIOLIETO 3THUJIOBOTO 3dupa MpH
temneparypax Bbime 30°C u TpyOHOCTEH, BO3HUKAIOMINX MPU YIAJICHUH 3THIOBOTO 3dupa u3
JKEJIAeMOT0 3TAHOJICONIbBATA. AHAJIOTMYHBIM 00pa3oM, KOTrJa METAHOJN HCIOJNb30BAJICS B
KPUCTANTM3ALMHA COeIUHEHHs A, 00pa3oBaHHE COOTBETCTBYIOLIETO METHJIOBOro 3¢upa mpu
TIOBBIIIIEHHBIX TEMIIepaTypax, KOTOPBIH Takke OBbLIO TPYIHO OTHEIHTH OT JIEKAPCTBEHHOTO
BEIECTBA, 3HAYMTEIBHO CHWXKAJIO 3(pdexTuBHOCTL 3TOro crocoda KpHUCTAIM3ALNY, B
4acTHOCTH mpu pabore B MyJbTHrpamMmMoBoM Macmrtabe. Takum oOpa3om, HeoOxomuma
pa3paborka OoJjiee MOCIeNOBATENILHOIO U SKOJIOTHUYECKH O€30MacHOro Crocoda OKUCIIEHUS IS

nonyueHust coenuHeHuss A u3z SUL, a Taxkke cO3laHu€ HANEKHOW CTPAaTerMU BbIIEICHMUS
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JICKaPCTBEHHOT'O BEIIECTBA, KOTOPOE OEeMOHCTPUpyeT 3(PQeKTUBHBI KOHTPOJIb KPUTHUECKUX
noKasaresel, Kak 4aCTh KOMMEPYECKH Le1eco00pa3HOro mpouecca.
Ta6auna 1. Monuduxanmu nist FIH-nipouiecca B mpOMBILIIEHHOM CIoco0e MOTydeHust

coequHEeHUus A

CP1 cragus | FIH npouecc Peanuzauus
npouecca NPOMBIIIJIEHHOT0 CI0Cc00a
ABA u3 DLAC Hcnonp3oBano Tpu skBuBajeHta L- | CHukeHue KOJINYECTBA
BAJIMHOJIA SKBHUBAJICHTOB L-BajMHONA 1O
JBYX
OXOS u3 ABA DHO He BrIgeneH 3amena Ts,O

XEMOCECIICKTUBHBIM peaFeHTOM
¢ o00eclieYeHUEM BBIIEJICHUS

DHO

OXOS u3 ABA Obpasytorcss  PMI  m  crotikue | 3amena  Tsp)O  peareHTOM,
npoMexxyTouHbie Tipoayktel DHO- | obecneunBaroumm

oT oOpa3oBaHme
MPOMEKYTOUHOIO  TMPOIYKTA,

OBICTPO TpPEeBPAIIAIOIIETOCS B

OXOS
SUL u3 OXOS WzonpomuicyibduHoBas  kuciora | OOHapyxeHHe
ABJIAETCS SKUAKOCTBIO npu 20°C U | KpUCTAIUIMYECKOM conu
HecTaOMIIbHA B YCIIOBUSIX | M30MPONMICYIb()HHOBOI
a3€0TPONMHON CYIIKH KHUCJIOTBI, CTaOMIIBHOM B

YCJIOBHAX CYLIKH

Coeaunenne A w3 | Ha nocnenHen cTanuu | 3ameHa peareHToB Ha

SUL UCTIONB3YETCsl PYTEHHUEBBIN | TOCIEIHEH CTaAUN
KaTaJIN3aTop

Coeaunenue A wu3 | Ha nocneaHen cTanuu | 3ameHa peareHToB Ha

SUL WCTIONB3YETCsT U30BITOYHOE | TIOCTIENHEW CTaINH

KonMnuecTBO (5 9KB.) Tiepuomara

HaTpUsI

Boigesienue Boinenenne  smmb  ymepeHHo | OOHapyskeHHe conu
coenuneHuss A B | 3pdexTuBHO npu yHAJIEHUU | COAUHEHUsT A,  XOpOLIO
BHE NpUMeceil M IJIOXO COOTBETCTBYET | COOTBETCTBYIOLIEH CXEMBI

ITAHOJICOJIbBATA CXEME KpUCTAJUTU3allH1 Kpucrajjin3danumn u
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oOJnanaromeil MpeBOCXOMHBIMHU

CBOMCTBaMH yAaJIeHus
npumecen
Boinenenue Brinenenune manoaddexrusHo s | Pazpaborka HOBOro mpoumecca
coeqUHEHHs1 A yOaJIeHHs HEKENIaTeJbHOTO | KPUCTAJUIU3ALNN

COOTBETCTBYIOILETO METUJIOBOTO | JIEKAPCTBEHHOIO BELIECTBA,
adupa, KOTOPBIi MOXET | COeIMHEHUsT A, KOTOpO€ He
00pa30oBbIBATLCS B HUCHOJIB3YEMOW | COAEPIKHUT MPUMECEH

CUCTEME KPUCTAJIN3aLUN

(MeOH/H,0)

Ilpumep 3: PaspaboTka OPOMBILUIEHHOrO cnocoba MNOAYYEHUs IIPOMEKYTOUHOrO

oponykra OXOS

Tepmuueckoe amuaupoBanue DLAC no ABA ¢ L-BanumHOIOM OCYyIIECTBISAJIOCH
MOCPENCTBOM MHOTOCTYTIEHYaTOrO MeXaHHW3Ma C HCIOJIb30BAHHEM MPOMEKYTOYHOro 3¢dupa
EST (cxema 5). beuto onpeneneno, uto nepBoHaudanbHas nepesrepudukanus DLAC B EST
sBisieTcst oopatumbiM niporeccoM (ki>k; ¢ 2 skBuBaneHTammu L-BanmmHONA), MPUBOASAIINM K
HakoruieHuro EST nepen neperpynnupoBkoii B amuaHelii npoaykT ABA. Ilpu nposenenuu
B3anmMozeiicTeust npu 60°C, B Hauane B3aMMOAEHCTBUs HaOMOmaeTcss ObICTpOe MpeBpalIeHHe
DLAC B EST c nocneayromum wmenneHHeiM mpespauieHneM EST B ABA B Teuenue
Heckonbkux pmHe (ki>k) (¢ur.l). Ilpu mnossimenHbix Ttemmnepatypax (115°C) (¢wur.2)
neperpynnupoka EST B Oonee crabunbHoe ABA mnpoucxonut ObICTpee, YTO MPUBOIUT K
YBEJIMUYEHUIO O0IIel CKOPOCTH B3aUMOJIEHCTBUS BCieacTBUe yBeandeHus: konuentpamu EST.

Cxema S. Kuneruka repmuueckoro amunuposanus DLAC no ABA

L~ BAJIMHON HsN i-Pr HO
(2 oxBuMBamenra) 2 O O
K Me k
! - ? -Pr” N7 Y

O

GricTpO HO, MeJIeHHO HQﬁH
3 e 3
k. H :
Ta, A
Cl Cl
DLAC EST ABA

B FIH npouecce ncnosib30Bajcs TEPMUUECKUN paciuiaB ¢ 3 SKBUBajeHTaMU L-BanHONa
st obecrieuenus Obictporo npespamenuss DLAC B ABA npu 110°C. B cooTBeTCTBUY C HALTUM
MEXaHUCTUYECKUM TIOHUMAaHHUEM 3TOr0 MPEBpAILEeHUs], YMEHbIIeHNe Harpy3ku L-BanuHomna (¢ 3
SKBHUBAJICHTOB 10 2 3KBHUBAJECHTOB) MPHUBEJIO K CHUKEHUIO OOILIeH CKOPOCTH B3aUMOIEHCTBHS,
nockonbky mnpeoOpazoBanne DLAC B EST (k) nHampsimyro BiHMs€T Ha OTHOCHTEJIBHYIO
koHuentpauuo EST. Ilpu ncnonp3oBannu 2 3KBUBaNeHTOB L-BannHoMa, HaOMOOAMHU, YTO AJIS
B3aumoneiictBus TpeOyercss 72 4 gama  JOCTHKeHus npespaumenus npu  115°C, npum

UCTIONB30BaHUM TOIyoJa (1 o0wpeM) mns obecrieueHns rOMOreHHOCTH peakiun. OJHaKo Takoe
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Oonee nmnUTENbHOE BpeMs OOpa0OTKM MOMKET CUMUTAThCS ONPABIAHHBIM, WCXONs U3
3HAYUTENPHOTO COKpalleHus 3arpat/cebecTomMocTH. YpaneHue wu30bITouHOro L-BammHOMNa
nocTuraioch nodasneHueM tojiyosa (4 odbeMa) M MOCIEenyroIiel MPOMBIBKONH OPraHUYeCcKOM
CMECU BOJHBIM pacTBOPOM COJIIHOM KHUCJHOTBHL. IlomydeHHBI OpraHU4ecKHil pacTBOP
NOJBEPraJil a3€0TPONHON CyIIKe M (PUIBTPOBAHUIO uepe3 (UIBTP OKOHYATENBHOM OYHCTKH C
nonyueHueM ABA c ananutnueckum BbixogoMm 91% B Buge 28 macc% pacTBopa B TONYOJIE,
coxepsxkamero 2,7% LC mnomanu DHO, 1,0% LC mnomanu ucxognoro marepuaia DLAC u
1,0% LC mnomanu EST. Tepmonuz ABA s nonydenus HenocpenctsenHo DHO npu Gonee
BBICOKHX TeMIIepaTypax MPUBEJ K CJIONKHBIM CMECSIM MPOAYKTOB.

Brinenenune npomexxyrounoro DHO obecrnieunBao qONOJHUTEIBHYIO BO3MOKHOCTD JJIS
yIAJEeHUs] IPUMECH M3 TEXHOJIOTHYECKOTO MOTOKA U YCHIIUTh OOINYIO CTPATErHi0 KOHTPOJIS ISt
IOCTaBKH JIEKAPCTBEHHOTO BELIECTBA JUI €r0 peau3alliil Ha PbIHKE. [lepBOCTENEHHBIM IS
STOW CTpaTeruy OBLIO OMpPEAENICHHE YCJIOBHH, KOTOPBIC CBSKYT IETHAPATHBHYIO IBOWHYIO
mumzannio ABA ¢ OXOS B aBe OTnenbHbIE peakiMi MOHOLMKIIU3ALMH 33 CYET pa3paboTKH
XEMOCEJIEKTUBHONW aKTHBaUWU mepBuuHOro cnmpra ABA (ycnoBust A), uro obecneumso Obl
BoienieHrne DHO B kpucrannmngeckoii opme (cxema 6).

Cxema 6. [TocnenosarenpHas neruapauust ABA no OXOS

‘ FIH mpouecc J

Q.

ABA DHO 0X0Ss
BHOGIEHHEN KPUCTANIMYECKMIA BHACJCHH KPHUCTAJNINIECKUHA

PeareHThl CynbGOHUIXIOPUI U CYJb(OHOBBIH AHTHAPUI OKA3aJUCh HECEIEKTHBHBIMU
NPU ONPEACTICHUH PAa3IMYMil MEXAY MEPBHUYHBIMH M BTOpUUYHbIMU criuptamMu ABA, u Obu1o
TPYAHO UX MpHOOpecTH B BUIE OE3BOJHBIX peareHToB. KpoMe Toro, HCHoIb30BaHNE KUCIOTHBIX
KaTaJIN3aTOPOB TAKXKE O0ECIIEYMBAET CJIIOXKHBIE CMECH MPOAYKTOB. OHAKO peareHT Ha OCHOBE
comu Bunbcwmeiiepa, merokcumetmiieH-N, N-TUMETUITMMHUHNS METHIICYIb(AT, YCIEIHO TOCTUT
JKENAeMON  CEeNeKTHBHOCTH.  JTOT  peareHT  JIerKo  Mmojgy4yaid  0e3  KOHKPETHBIX
NpeaynpeauTeNbHbIX Mep ISl UCKJIFOUEHHUs BJaru, U ero MOKHO XpaHuTb npu 20°C B TeueHue
HECKOJIbKUX MecseB 0e3 CHKeHus Turpa. Kpome TOro, OH JAE€MOHCTpHpOBal Ooiee
YMEPEHHYIO PEaKMOHHYI0 CIOCOOHOCTD M YIAYYIIEHHYI) XE€MOCEJIEKTHBHOCTD MO CPABHEHHIO C
OOBIMHOM cobi0 Buiibcmetiepa, mponu3BOAHON rajioreHuaa, xjaopmetmwieH-N, N-TuMeTHITUMUHUS
XJIOPUAOM, a TaKKe MO3BOJBUT YCTPAHUTh 00pa30oBaHue MOOOYHBIX MPOIYKTOB AJKUJITAJIOT€HUA.
Obpaszosanne DHO u3 ABA c wucnonb3oBaHueM MeTOKCUMETHICH-N, N-IuMeTHIUMUHUS
MeTHiIcyib(daTa B TOJNYOJ€ OLEHHBAIH B NMPHUCYTCTBUU PA3JIMYHBIX CJAOBIX HEOPTaHHYECKHX

ocHoBaHuii nipu 25°C u peructpuposanu npeodpazosanue 8 DHO (cxema 7). bruto 3ameueHo,
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4TO B3aUMOJENCTBHE Jyulne Bcero ocyuectsisercs ¢ KOAc, HO npennodreHne ObUIO OTAAHO
NaOAc, yuutbiBasi €ro HU3Ky¥ MIPOCKOIMUYHOCTb U CTOMMOCTb.

Cxema 7. OueHka pa3iuuHbIX OCHOBaHMH B MoHOoUMKIn3aiuu ABA 8 DHO.

@OSOSMQ Me 0

MQMWQME Me HO, H

{1,5 axn.) o ' .

Ocuopanue (1,5 'saml) cl | z
Tonyon {5 ob.)
30 °C -
ABA DHO
OcHoBanue Ananutnvecknii Bbixog DHO % Bpems npeo6pa3zoBanus (1)

KOAc 94.6 2
NaOAc¢ 91.9 2
LiOAc 86.5 20
K>CO; 70,4 16

XKenaemasi XeMOCEIEKTHBHOCTh 3TOT0 MPEBPALIEHHs JOCTUraach 3a CYET YHHUKAJIbHON
crocoOHOCTH ~ MeTokcuMeTwieH-N,  N-TuMeTUIMMHMHUS —~ MeTUiCyib(ara  NOABEpraTbes
IUHAMUYECKON mepesTepuuKalui CIUPTaMU  TIOCPEACTBOM  00pa3oBaHMs  JTAOMIIBHBIX
NPOMEXYTOYHBIX ~HUMHIATOB. Ty OOpaTUMOCTh HCCJIEAOBAIM TNPH  aKTUBAMU  4-
xjopbensunooro crnupra (CHA) c¢ nefitepupoBannbiM pearenrom DEU ¢ oOpasoBanuem
umunata IMI, xortopwiif, kak ObLIO OOHAPY)KEHO, YPABHOBEIIUBAECTCS MPU COOTHOLICHUH
CHA/IMI, cocrasmsiromem 2,5/1 (cxema 8). Ha ocHOBaHMM 3TOr0 HaOJFOASHUS MTPEAIIOaraeTcs,
yro IMABA cyuiecTByeT B HU3KUX KOHIIEHTPALMSIX BO BpeMsl B3aUMOJEHCTBUS U MOABEPraeTcs
OBICTPOMY BHYTPUMOJIEKYJISIPHOMY 3aMEIIEHUI0 OOKOBBIM aMUAOM C 00Opa3OBaHHEM OKCa30JIMHA
DHO (cxema 8). JIroboi mmupar, oOpa3OBaHHBIA JepUBATH3ALMEH BTOPUYHON CIHUPTOBON
rpynmel B rpynne ABA, He moasepraercst panpHewmedt mukimmszauuu 1o OXOS npu paboueit
temneparype peakuuu (30°C).

Cxema 8. OOpaTumast akTUBaLS CITIUPTOB peareHTaMu Bunbcmeiiepa
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D
@
03&,;%\0%
© Cp,
Me03$ODE Bpemz  CHA/IMI [
HO v ® 30 s | 5,4/1,0 |
60 re | 4,0/1,0
cl mie 47 18w |2,5/1,0
23°C
CHA
o - -
080;Me Me
3‘{!& y Me’%\
Me” M © o MeH\O Me
MeJIEHHO

[R——

K.y

ABA

IMABA

Usmepenust paBHOBecHOH pactBopuMocTu mnoaydanu it DHO B pasnuuHbx
pacTBopuTeNsiX. bpUIO 3aMedeHo, U4TO BCE MOJYyYEHHbIE 3HA4YeHUs! ObuLtH Bbime 20 Mr/miu mpu
20°C (Bximowasi remTaH), 3a HckioudeHHeM Boabl (<0,1 mr/mu), koropas Obuta BeIOpaHa B
Ka4eCTBE AHTUPACTBOPHUTENS.. ALETOHUTPHJ ObUT BBIOPAH B Ka4yeCTBE DPACTBOPUTENS IS
KPUCTAJTM3ALMH, TMOCKONbKY OH O0€crednBajl JIETKOE yHIaJeHHe NpUMeceldl B COYETaHHH C
Bozoi. KpuBas, nmokasbiBarolasi 3Ha4€HHUs] pACTBOPUMOCTH B Pa3jIMUHble MOMEHTBbI BPEMEHU B
nporecce KpUCTAUIM3alMM, mpencraBieHa Ha ¢ur.3. Hcmome3ys 3TOT  IPOTOKOI,
kpucrannnueckuiit DHO Obu1 Boinenen ¢ Berxogom 88% u3z DLAC ¢ >98% LC momanu (cxema
9).

ITopomkoBelii peHTreHOBCKHi audpakromerp Bruker D8 ncnonp3oBanu st mogy4eHust
HOPOIIKOBOH AN(PAKLUOHHON peHTreHorpaMmbl otpaxeHust kpucrammmueckoro DHO (¢ur.17)
u Obul ocHameH nerekropoM bpayna m Cu-Ko-ucrodHukom wu3nyueHus, paboTaroOmuM B
reoMeTpun oTpaxkeHusi o bparry-bpenrano. [lonyuennsle 3HavyeHus 2-tera (20), B obmem
cilydae, UMeJI TOYHOCTb ¢ MOrpemHocThio+0,2°. O0pasubl 00bMHO Monyyaiu 0e3 Kakoi-1udo
CHeLUaTbHOH O0pabOTKH, KpOMe NPUIIOKEHUS HE3HAUYUTENbHOTO NABJICHUS JUIS TOJyYeHHs
IUTOCKON TOBEPXHOCTH. Ecnu He ykazaHo MHOe, 00pasubl U3MEpsuid Oe3 MOKPBITHS. Y CJIOBHS
SKCIUTyaTallMy BKJIIOYANU HanpspkeHue Tpyoku 40 kB u Tok 40 MA. IlepemeHHyro mienb
PacxoAMMOCTH HCMOJb30BaId ¢ OKHOM 3°. Pasmep mara cocrasisn 0,019°20 npu BpemeHu
mara 35,2 ¢. Bo Bpemst u3smepenust odpaser OblT CTaTHUECKUM.

ITuku, npencraBneHHble B Tabmuie 2, ObUTM WACHTU(PHUIUPOBAHBI HA PEHTTEHOTPAMME
kpucrasunueckoro DHO.

Tadauua 2. ITuxu XRD ans kpucrannndyeckoro DHO

OTHocHuTeIbHAA
IMuk Yroa 3nauvenue d HNHTEeHCHUBHOCTH
HHTEHCHBHOCTH
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1 6.3 14,12344 753 14,90%
2 7.3 12,15811 3080 61,10%
3 8,5 10,43913 2521 50,00%
4 10,0 8,86434 871 17,30%
5 10,5 8,42517 569 11,30%
6 11,0 8,03156 934 18.50%
7 11,5 7,6782 448 8,90%
8 12,8 6,9125 618 12,30%
9 13.4 6,61879 2598 51.50%
10 14.5 6,11557 4427 87.80%
11 14.8 5,98483 474 9,40%
12 15,2 5,84027 331 6,60%
13 15.9 5,57383 5042 100,00%
14 15.8 5,59708 4060 80,50%
15 17,0 5,22058 757 15,00%
16 17.5 5.0574 749 14,80%
17 17.8 4,97509 613 12,20%
18 18.4 4,82391 662 13,10%
19 18.8 4,72167 937 18.60%
20 19.0 4,67741 969 19.20%
21 19.7 4,49805 165 3,30%
22 19.9 4,46033 169 3,30%
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23 20,7 4,28732 168 3,30%
24 21,2 4,18605 394 7,80%
25 21,3 4,16028 399 7,90%
26 22,0 4,03425 963 19,10%
27 22,4 3,96797 741 14,70%
28 23,1 3,84953 3121 61.90%
29 23,6 3,77436 665 13,20%
30 24,2 3,67661 840 16,70%
31 24.9 3,56615 357 7,10%
32 25,7 3,46767 455 9.00%
33 26,3 3,38729 262 5.20%
34 27,0 3,30081 434 8,60%
35 28,3 3,1469 248 4,90%
36 28,7 3,11305 62.8 1,20%
37 29,3 3,04435 167 3,30%
38 29,7 3,00202 118 2,30%
39 30.8 2,9015 135 2,70%
40 31.4 2,84914 381 7.50%
41 31.8 2,80958 113 2,20%
42 33,0 2,71451 159 3.20%
43 34,2 2,62156 161 3.20%
44 35.8 2,50313 201 4,00%
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45 37.0 2,42816 39,5 0,80%

46 37.5 2,39507 112 2,20%

Cxema 9. [Ipombinuiennsiii ciocod nonyuenust DHO u3z DLAC

i.NaORAc(l,2 nxs.)

Q Me i.L-pammon (2,0 sxs.) Cons’ Bunsomeiiepa (1,5 9x5.)
o = P Tonyon (106.) Tonyon (506.)
115°C/72 = 30°C, 24

ii . Bomasis NH Cl

W
/© 2 ii.Tonvon (406.)
Ci

iii, Hpomsmxa 1aHCH
iv, ABeoTponHas CymRa ct
Cl
iv. Kpuoranmesauus

DLAC ABA {aneronnrpun/sona) DHO
91% anamurwaeckmii BHEXOX

iii, Bamena pacrecpwrens Cl
Hi aneToHNTPMI

88% smxoxn us DLAC
>98% no LC nmowany

Ortka3 ot aBoitHOH aerunpatusHol ukimzaund ABA B OXOS, norpedosan pazpadoTky
merona npespameHus DHO B OXOS. bouto oOHapy:XeHO, YTO aHTUAPUA METAHCYJIb(HOHOBOM
kucaotel (Ms;0) obecnieunBaer Oonee ObicTpoe mpespamienre B OXO0S no cpasuenuto ¢ Ts,0,
MOCKOJIbKY TOTEHLMAIbHO MyTareHHble MesuiaTHble npomexkyTouHble DHO-OM nonHoCThIO
pacxonytorcst npu 75°C B TedeHue 10 wyacoB. DTO yiydllleHHE, BEPOSTHO, CBSI3aHO C
YMEHBLICHHEM CTEPUYECKON M3OJIIIMH, BO3HUKAIOIIEH B MEPEXOAHOM COCTOSHHH, BEIYIIEM OT
DHO-OM x OXOS, no cpaBHeHHIO C TeMm, kotopoe cBsizaHo ¢ uumkimsauuein DHO-OT B
OXOS. beuio 0O6HapYKEHO, YTO MPEBPAIIEHHE XOPOLIO MPOTEKAET ¢ 2,0-TyTUINHOM B Ka4eCTBE
ocHOBaHUsl B Todyose. HykneopunbHble OpraHMYeCKHe OCHOBAaHMS M HEOPraHHYECKUe
OCHOBAHHUSI HEXEJNATeJbHO 00eCreunBad CIOXKHbIE cMecH mponykroB. OOpasoBaBiiascs mpu
npespateHnu MesunatHas coib OXOS mioxo pacTeopsiercs B TOJIyoJie U 00pa3yeT OTAEbHbIHI
JKUJIKUN CJION B MpoLiecce OCYINeCTBIeHus peakuuu. J{ist oOecnieyenus nanpHeimei o6paboTku
HEOOXOMMMO pa30aBUTh PEAKIHOHHYK CMech auxjopmeraHoM (8 00.) mepex ynaneHuem
ME3WJIATHBIX COJIEH C HCIOJb30BAHHUEM BOIHBIX MPOMBIBOK Ha OCHOBE CEPHOH KHCJIOTHL 3a
METaTe3UCOM COJIU C BOIAHBIM |-Ha(TaTMHCYIb(OHATOM HATPHs ClieOBajNa JUCTUILISLIUS
OuXJIopMeTaHa, 4yTo obecrneunBano kpuctammusamnuo OXO0S conu TONyoJOBOro MoyycojabBaTa
1-HadTamuHCcynbhoHaTa ¢ BBIXOAOM 90%, 99,5% LC muomanu u 99,7 macc% u3 DHO. (Cxema
10).

Cxema 10. ITpomsimnenssiit cnocod nonyuenus OXO0S u3 DHO
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Cass !
i. Ms;0 (1,2 sxs.)
e

2,6-nyTraua (2,0 sx.) (o)
Tonyon (5 06.)/75°C/10% Me%(‘
@N

Me

ii. DuxsnopMeTan (8 06.)

iii. Bogmsmt HpSOy
V. Bonmsit 1-nHadbTuaCcysIbbOHAT cl
Hatpuszt (1,5 9kB.) cl 1/2

DHO V. JIUCTUNISINT
VI. #unsTpoBaHue

OX0S

90,0% puxon
99,5 % no LC nnomanmu

99,7 % mo Macce

Crnenyrouiye SKkCriepuMeHTalIbHbIE ITPOLIeAYPhl MILTIOCTpUPYIOT noiayuenue OXO0S.

i.M® (1,2 skB.) e

. 60°c, 2u Me, OSO;Me
LY

S. >  @N=

MeQ” ~OM /N
e0” OMe Me OMe

DMS Cone BuascMmeliepa
1,0 sxs. pacTeEcp IME

Annykr N, N-numernndopmamuna u gumermiicynsdara: B peakrop Atlas odvemom 500

MJI, COEAMHEHHBIN C KOHIEHCATOPOM C OOpaTHBIM XOJIOIWUJIBHUKOM, U CHAOXXEHHBIN BepXHEH
MeIIaNKoH, 3arpyxanu auMmerwicyasdat (200,0 mi, 2,11 mons, 1,0 5kB.) B atmocdepe azora.
Conepxumoe peakropa Harpesanu 1o 60°C. Jlobasnsnu no karsim JIM® (200,0 mi, 2,56 modb,
1,2 skB.) B Teuenue 60 munyT (3,3 mu/muH). [Tocne 3aBepiueHus: 1OOABIEHUS, PEAKLIMOHHYIO
cMech ImepeMemiuBaiu B TedeHne 2 uacoB npu O60°C. Ilocnme 3aBeplLIeHUH peakLUy,
PEAKLIMOHHYK CMECh OXJIAXKAAJIU A0 KOMHATHOM TeMIlepaTypbl ¢ nojydeHueM anaaykra N, N-
auMmetwihopMaMuia 1 JUMETWICYIbdara B BUIe pacTBopa B octarouHoM JIM® (402,6 r, 2,02

MoJib, 95,8% ananutudeckuii Beixon, 82,8 macc% B JJM®).

i. L-samuuon (2,0 »xs.)
Tonyon {1 06.)
115°C,72 ¢

Me

ii.Boxsas obpaborra

cr :

DLAC ABA

1,0 sxB. TONYONOBEM PACTBOD

Qt!n
Q

(S)-2-((2R,3R)-2-(3-xnmopdennn)-3-(4-xnopdenmn)-3-rugpokcurpornmi)-N-((S)-1-
THIPOKCH-3-MeTHIOyTaH-2-ni)-2-metunnenr-4-esamuny - (ABA): B peaktop ChemGlass

o0peMOM 5 1, CHAOXXEHHBIM KOHIEHCATOPOM C OOpaTHBIM XOJIONWIBHUKOM U BEpXHEH
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MEIIIaJIKOMH, 3arpyxanu (3S,5R,6R)-3-ammmn-5-(3-xnopdenmn)-6-(4-xnopdenmn)-3-
metrwrerparunpo-2H-mupan-2-on (DLAC) (201,8 r, 0,53 monb, 98,6 macc%, 1,0 skB.), L-
Baymuon (110,8 r, 1,06 monb, 2,0 3xB.) u Tomyonm (205 mu, 1 mu/r) B armocepe asora.
Copmepxumoe peaktopa HarpeBaid ¢ oOpaTtHbIM xonoamibHUKOM (115°C) mpu mocTtossHHOM
nepemMelInBaHuM B TeueHue 72 uacos. Ilocnme 3aBepiueHust peakiuu, pPEeakLMOHHYIO CMeCh
OXJIAKNAIM JO KOMHATHOW TemrepaTypbl U pasbaBmsuiu  Toimyosom (800 ™, 5 wmu/r).
Peaknmonnyro cmece racunu pobasienuem nopuwsima e HCL (1000 mu, 5 mu/r). @assl
pa3nensii, a 3aTeM OpraHWYeCKHH CJIOW ABAXKAbI TMPOMBIBAJM HACBILIEHHBIM COJIEBBIM
pactBopoMm (2x400 ™, 2 mu/r). Opranmdeckyro (asy Cyummim Haja CyJabpaToM MarHus,
¢dunbTpoBaNH Yepe3 GPUIBTP OKOHYATEIbHONH OUUCTKH (KPYMHAs MOPUCTOCTH) MPH MPOMBIBAHUH
TOJIyOJIOM M KOHLIEHTPHUPOBAIH 10 oObeMa okosio 800 mi ¢ monyuennem ABA B Buzne pactBopa
B Tonyosie (229,4 r, 0,48 monb, 90,5% aHamuTudeckuit Bbixon, 27,9 macc% B TONYOJIE), 'H samP
(400 MTI'ny, xnopodopm-d) 6 m.a.: 7,05-7,19 (m, SH), 6,95 (n, J=8,50 I'u, 2H), 6,84 (n, J=7,67
I'u, 1H), 5,85 (7, J=8,09 I'u, 1H), 5,57 (axrt, J=17,13, 9,98, 7,28, 7,28 'y, 1H), 4,91-5,03 (m,
2H), 4,71 (n, J=4,77 T'y, 1H), 3,66 (ywwup. ¢, 1H), 3,57-3,63 (M, 1H), 3,51-3,53 (m, 1H), 3.42-
3,46 (m, 1H), 3,19 (yummp. ¢, 1H), 2,97 (at, J=7,93, 4,95 'y, 1H), 2,36 (an, J=13,89, 7,05 I'y,
1H), 2,13 (an, J=14,62, 4,87 I'y, 1H), 1,96-2,01 (M, 1H), 1,87-1,92 (M, 1H), 1,71-1,82 (m, 1H),
1,10 (¢, 3H), 0,88 (1, J=7,05 I'm, 3H), 0,86 (1, J=7,05 I'm, 3H). °C SIMP (101 MIw,
xjopodopm-d) 6 m.a.: 177,47, 142,83, 140,46, 133,79, 133,67, 133,00, 129,49, 129,12, 127,96,
127,93, 127,68, 126,88, 118,64, 75,91, 63,44, 56,94, 49,51, 45,17, 42,13, 39,59, 29,06, 24,07,
19,40, 18,72.

i. NaDAcC (1,2 =xe.)
cons BunsoMernepa (1,5 sxs.)
Tonyon (5 o06.)

30°C, 2u
ji, Boguas oBpabtorxa - :
iii. MeCN (8 08.)
Henonnsuposanaan soga (8 o6.)
25°C, Tu cl
ABA e

1,0 sxB.

(1R,2R.48)-2-(3-xuyopdenun)-1-(4-xmopdennn )-4-((S)-4-uzonponui-4.5-

OUTHIPOOKCa30-2-ui)-4-merunrent-6-ed-1-on1 (DHO): B peakrop ChemGlass obvemom 5 1,

CHAOKEHHBI KOHAEHCATOPOM C OOpaTHBIM XOJIOAMIBHUKOM U BePXHEW MEIIANIKOH, 3arpyskaju
(S)-2-((2R,3R)-2-(3-xnopdenmn)-3-(4-xaopdennn)-3-ruapokcunporn)-N-((S)- 1 -runpokcu-3-

MeTHIIOyTaH-2-1i)-2-meTwinent-4-enamug (ABA) (229.4 r, 0,48 momnb, 27,9 macc% B TonyoIe,
1,0 sxB.) u Tomyon (1145 mu, 5 mu/r) B atmocdepe azora. (IIpumeuanue: nmockoneky ABA
MOJIy4Yajay B BUAE UCXOAHOTO PaCTBOPA B TOJIYOJIE, COAEPIKAILEro 685 MJ1 OCTaTOYHOIO TOJYOJIa,
HEOOXOIMMOe KOJIMYECTBO MAOIMOJHHUTEIBHOrO Toiyosia cocrasisier 460 m). Comepskumoe

peakropa HarpeBamu no 30°C. NaOAc (48,3 r, 0,59 momb, 1,2 5xB.) u agayktr N, N-
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numetmidopmamuna u numerwicynbdara (174,1 r, 0,72 monb, 82,8 macc%, 1,5 3kB.)
NIOCJIEIOBATENbHO NOOABISUIM B peakLMOHHYI0 cMech. [locne mepememuBanus npu 30°C B
TE€YEeHHE 2 YacOB PEAKIMOHHYI0 CMECh OXJAKAANH 10 KOMHATHOHM Temmeparypbl. Peakiuro
racuiy HaceleHHbIM BogHbIM pactBopoM NH4Cl (750 mn, 3 mu/r) u H,O (500 mi, 2 mi/r).
daspl pazgensanay, a 3aTeM OPraHMYEeCKHH CJIOH ABaXKABI MPOMBIBAIN HACBHIIEHHBIM COJIEBBIM
pactBopoM (2x750 mu, 3 wmi/r). Opranudeckyro a3y Cyurmi Haa Cyiab(paroM MarHus,
¢dunpTpoBaNM Yepe3 GUIBTP OKOHYATEIBHOH OYUCTKH (KPYIHAS MOPHCTOCTH) MPU MPOMBIBAHUN
TOJIyOJIOM M KOHIIEHTPUPOBAJIM B BakyyMe. HeounIeHHbIl OCTaTOK MEePEeKPHCTAITU30BIBAIH U3
cmecu MeCN:H,0 (50:50) ¢ monyuennem DHO B Buae KpUCTaIIUYECKOTO TBEPAOTO BEIIECTBA
oenoro useta (206,5 r, 0,45 monb, Beixoa 87,7% 3a 2 cTaanu, CKOPPEKTUPOBAHHBIN MO Macc%o),
'H SIMP (400 MI'y, xnopodopm-d) & m.a.: 7,07-7,21 (m, 5H), 6,99 (x, J=8,29 I', 2H), 6,88 (x,
J=7,10 'y, 1H), 5,44-5,55 (m, 1H), 4,83-4,97 (m, 2H), 4,73 (n, J=5,60 I'u, 1H), 4,42 (yumwp. c,
1H), 4,03 (an, J=8,91, 7,67 I'u, 1H), 3,63-3,76 (M, 2H), 3,15-3,21 (m, 1H), 2,35 (nxn, J=13.,89,
7,26 T'u, 1H), 2,13-2,18 (m, 1H), 2,07-2,12 (m, 1H), 1,84 (ng, J=14,72, 8,09 I'y, 1H), 1,48-1,60
(m, 1H), 1,09 (c, 3H), 0,94 (x, J=6,63 T'n, 3H), 0,82 (x, J=6,63 I'y, 3H). *C SAMP (101 MI'w,
xjopodopm-d) & m.a.: 171,99, 143,48, 140,41, 133,74, 133,35, 132,92, 129,55, 129,09, 128,24,
127,84, 127,75, 126,75, 118,33, 76,63, 71,80, 69,84, 49,36, 42,13, 39,72, 38,61, 32,48, 24,20,
19,10, 18,26.

. Ms,0 (1,1 axs.)
©0,s

2,6 -nyrugmun (2,0 sx8.) 3

Tonyon {5 ob.)

75°C, 16 u

ii, Boguas obpabBorka

iii. Na.1-NpSOj (1,5 »xs.)

DHO

1,0 sxs.

TonyonoBblii  noayconbsar _ HadranuHd-1-cyabdonara  (3S.5S,6R.85)-8-ammmnn-6-(3-

xJaopdenun)-5-(4-xnopdennn)-3-uzonponmi-8-mermin-2.3.5.6.7.8-rekcarunpookcasonol 3.2-

almupunua-4-us (OXO0S): B peaktop ChemGlass o0vemMom 5 11, cHaOKeHHBIH KOHIEHCATOPOM C

00paTHBIM XOJIOJWIBHUKOM M BepxHel memankoH, 3arpyxkanmu ((1R,2R,45)-2-(3-xnopdennn)-1-
(4-xopdenun)-4-((S)-4-uzonponui-4,5- Turuapookcason-2-un)-4-merunrent-6-ex-1-on (DHO)
(199,3 r, 0,40 momb, 93,5 macc%, 1,0 skB.) u Toyon (1000 mu, 5 mu/r) B atmocdepe aszora. B
PEAKIIMOHHYIO CMECh MOCJIENOBATENbHO AO0ABISIIM aHTHUIPHI METaHCYJIb(OHOBOH KHCIOTHI
(88,2 1, 0,49 monb, 1,2 skBuB.) u 2,6-mytuaud (95,0 mi, 0,82 moinb, 2,0 3kB.). Comep:kumoe
peaxTopa Harpesanu A0 75°C mpu MOCTOSIHHOM MepeMellnBaHUU B TedeHue 16 uacos. Ilocre
3aBepIICHUH B3aUMOJEHCTBHUS, PEAKLIMOHHYIO CMECh OXJIAKAAJN 10 KOMHATHOW TeMIepaTypsl U

pasbaBmsiin  muxjmopmeranoM (1600 mn, 8  wu/r). Peakumroo racuim  pacTBOPOM

2

koHeHTpupoanHoit HoSO4 (45,0 mu, 0,82 monb, 2,0 3xB.) B HyO (955 M, 5 mi/r). daser
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pasmenmsiiv, M 3aTeéM OPraHUYeCKUH CJIOW JABaXKAbl IPOMBIBAIIM BOAHBIM pPacTBOpPOM -
HadramuHCcynpdponaTa Hatpus (2 x 72,5 1, 0,31 moms, 0,75 skB.) B H,O (2 x 800 mu, 4 miu/r).
Opranndeckyro ¢asy cymunn Hax l-sHagranuncynbdonarom Hatpus (10,0 r, 0,04 moms, 0,1
9KB.), (unbTpoBaNTM uepe3 (QUIBTP OKOHUYATENBHOW OYMCTKU (KpPYINHAas IOPUCTOCTb) INpHU
NPOMBIBAHUM JUXJOPMETAHOM M KOHLEHTpUpOBaJIM B Bakyyme. HeouuineHHBI oOcCTaTOK
NEepeKpUCTAIN30BbIBAIM U3 Toayona ¢ mnoiydeHuemM OXOS B Buae KpUCTAUIMYECKOTO
TBEPIOro BemecTsa kpemosoro ngeta (260,1 1, 0,37 monb, 90,0% BBIXOA, CKOPPEKTUPOBAHHBIHI
no macc%), 'H sampP (400 MTI', xaopodopm-d) 6 ma.: 9,14 (m, J=8,50 I'u, 1H), 8,35 (un,
J=7,26, 1,24 T'u, 1H), 7,86 (T, J=8,71 I'u, 2H), 7,57 (1, J=7,70 I'u, 1H), 7,43-7,50 (M, 2H), 7,13-
7,39 (m, 7,5H), 7,03-7,10 (m, 3H), 6,07 (1, J=11,20 T'u, 1H), 5,80 (mnT, J=17,00, 9,90, 7,39, 7,39
I'n, 1H), 5,51 (1, J=9,74 T'y, 1H), 5,26-5,34 (M, 2H), 4,76 (nnn, J=10,37, 4,66, 2,18 I'u, 1H),
4,62 (on, J=9,12, 4,77 I'n, 1H), 3,51-3,60 (M, 1H), 2,86 (T, J=13,68 'y, 1H), 2,65-2,71 (M, 1H),
2,55-2,60 (m, 1H), 2,35 (¢, 1,5H), 1,95 (an, J=13,89, 3,52 I'n, 1H), 1,52 (c, 3H), 0,54-0,67 (m,
7H). °C SIMP (101 MI'w, xnopodpopm-d) & m.z1.: 183,28, 142,16, 140,01, 137,71, 135,89, 134,15,
134,12, 133,28, 132,15, 130,38, 130,30, 129,95, 129,62, 129,43, 129,06, 128,90, 128,34, 128,09,
127,92, 127,66, 127,41, 127,18, 126,44, 125,88, 125,63, 125,48, 125,16, 124,28, 121,20, 73,14,
67,27, 67,06, 43,64, 43,01, 38,67, 38,56, 26,64, 22,13, 21,32, 18,08, 13,74.

AnbrepratusHoO, npoMexyToursie DHO-OM MoryT ObITh pasneneHsl U OYHIIEHBI ITepen

npeodpazoBanuem B OXOS.

3
i-Pr P
N

MsO, H

iageN

DHO-OM

Me

'H SIMP (400 MI', xsopodopm-d) & m.a.: 7,31 (n, J=8,4 T'n, 2H), 7,24-7,18 (m, 2H),
7,16 (c, 1H), 7,08 (1, J=8,2 Ty, 2H), 7,07-7,01 (m, 1H), 5,59-5,43 (m, 2H), 5,01-4,83 (v, 2H),
3,84 (nm, J=8,1, 9,5 T, 1H), 3,55-3,45 (v, 1H), 3,42-3,34 (v, 1H), 3,24-3,13 (m, 1H), 2,46 (c,
3H), 2.39-2,28 (m, 1H), 2,28-2,14 (m, 1H), 1,98 (ymmp. ax, J=7,8, 13,6 T, 1H), 1,72 (an, J=2.4,
14,3 T, 1H), 1,26 (yuwp. ¢, 1H), 1,06 (c, 3H), 0,88 (1, J=6,7 'y, 3H), 0,71 (z, J=6,7 T, 3H).
13C SIMP (101 MT'w, xnopodopm-d) & m.a.: 169,69, 141,54, 135,61, 134,98, 133,92, 133,43,
129,82, 129,30, 128,81, 128,47, 127,82, 127,34, 118,21, 87,02, 77,22, 69,78, 47,99, 44,57,
39,96, 39.31, 38,46, 32,80, 21,85, 19,40, 18,26.

IIpumep 4. PaspaboTtka IPOMBINIJIEHHOI'O cnocoba MOJIVIEHUS

OpeaKoHeyHoronocaenuero npomexxyrounoro SUL

O6padorka OXOS u30onponuICYIb(PUHATHON CONBIO MPH MOBBIIIEHHBIX TEMIIEPATypax
NPUBOAUT K 00pa3oBaHMIO [uactepeomMepHoi mapbl cynbpuHaTHbIX 3¢gupos SULFI (cxema 4),

KOoTOpasi mpeobpaszyercsi B Oojee TepMonuHamudecku ctabunbHbii nponykt SUL. Dtor Tun
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cynbpuHAT-CYyNb(HOHOBOM MEPEerpynmnupoBKH OBbLT OMUCAaH B OOBIYHBIX IpOLECCaX Kak
NPOUCXOMAIUN  depe3 oOpa3oBaHHME HWOHHOW TMapbl M MEXaHU3M pPEKOMOMHAIMH U
Oem3ruapmwicyabuHATHRIX ~ 3¢upoB. OmHAKO B  HACTOSIIEM TIPOLECCE  PE3YJIbTAThI
MIEPEKPECTHOTO  3KCHEPUMEHTAa, IMPEACTaBJCHHblE Ha cxeMe |1, T1OKa3bIBalOT, d4TO
HeperpynnupoBKa BKIIOYAET TUCCOLUUPOBAHHbIe HOHBL. Y uuThiBas, 4T0 OXOS xonndyecTBeHHO
B3aUMOJIEMICTBYeT ¢ BOAOH mnpu Temmeparypax Bbime 70°C, cyliecTByeT AOCTaTOYHAs
BO3MOKHOCTbB i1t oOpasoBanus ciuproBoro ALC. Ecimn OXOS He MoxeT ObITh BOCCTAHOBIIEH
u3 ALC, Boxa nomkHa OBITH CTPOrO UCKIIIOYEHA U3 PEaKUHMOHHOM cMecu. OMHUM M3 CrOCOOOB
TOCTHKEHUS 3TOH LIEJU SIBJIIETCS TOJYYEeHUE COJIM U30MPONUIICYIbHHHOBON KHCIOTBI, KOTOPast
yCTOHYMBA K YCJIOBUSIM a3€OTPOIMHOMN CYIIKH, MOKET ObITh BbIIEJEHAa C BBICOKOH YHUCTOTOM U
s dexTusHo B3aumoneiicteyer ¢ OXOS c obpazosanuem SUL.

Cxema 11. IIpomexxyTOUHBIE MPOAYKTHI U MOOOYHBIE MPOAYKTHI, OOpa3yroIuecs: Npu
nonyuenun SUL n3 OXOS

Me._ _Me Me
0=S_
T o ¢ ii
Meﬁ, {1l Et—-S-0MgCl
e N {4 srm.}
| DMAG (3 o6.) [ 3
ol . 120°C NP N
a7
=" Cl RN
SULFI i -SUL SuUL
{2 mwacTepeoMepa) »80% saxon He Habrmmas

ITocne OLEHKM HECKONbKUX BAPHAHTOB COJHM H3OMPONUICY(PUHOBOH KHCIOTHI JUIS
AOCTHKEHUS 3TOH LeJH, BKIIFOYAsl COJIM JIMTHS, HATPUS, KaJlus, MarHust U1 aMMOHUS, CyJIb(pHHAT
KaJbLUsl AUTHIPATHYIO COJIb BBIACSUIM KaK CTAOWJIbHBIM M KPUCTAJUIMYECKUN BUA. DTy COJb
MOJIyyald B pe3yJibTaTe B3aUMOAEWUCTBUS XJIOPUIA H3OMPONMJIMATHHS C JUOKCHIOM CEphbI
(cxema 12), mpuBOasIIero Kk 0Opa3oOBaHHUIO U3OMPONMUIICYIPUHOBON KHCIOTHI MOCHE TalleHuUs
PacTBOPOM COJITHOW KUCJIOTBI. DTO BEIIECTBO 00pabaThIBaIM alleTaTOM KaJIbLHs, YTO MO3BOJIMIO
BBIIENUTh Auruapar wusonpomwicyibpuHara kanbuusi (CALID) nyrem peakTuBHOH
KpUCTAJUIM3ALUKU. XOTs TUAPAT HE SIBJSIETCS ONTHUMAJIbHBIM BELIECTBOM Uil HCIOJIb30BaHUS B
nonyueHun SUL, yuuTbiBasi 4yBCTBUTEJIBHOCTb NPOLIECCA, OMNHUCAHHOTO BBILIE, K BOAE, COJb
KaJTbIUs1 ObLTa XUMHYECKH CTAOMITbHOM (T.€. MPOAYKT TUCTIPONOPIIMOHUPOBAHUSI HE HAOI0OaICs
B Te4eHHe 48 4acoB) MOCIe a3€0TPOMHON CYIIKH B TOJYOJIe TIPU MOBBILIEHHOW TeMIieparype (10
110°C). Takum 0Opa3om, CyIIKa CYCIEH3MHM PEareHTOB MOXKET OBbITh BKJIIOYEHAa KaK YacThb
npouecca nepen pobasiennem OXO0S u nonyyennmem SUL. Ilpu ucnonb3oBaHuM aHajH3a
METO/IOM MOPOIIKOBOH PEHTI€HOBCKON AU(PPAKIINH AETUAPATUPOBAHHBIX B M€Y 00pa3oB ObLIO
obnapyxkeno, uto CALID nonseprcst noauMopdHbIM U3MEHEHHSIM TTOCJIE TIOJTHOTO BBICHIXAHHSI
(<100 m.n. Bomel) mpu oOTHOcHTeNbHOM BiaxkHOCTH <15%. Opnako CALID sBisercs

CTa0MJIbHBIM KaK JeTUAPATUPOBAHHBIN MaTepHal U rpeodpasyercst 0OpaTHO B HCXOIHYIO (hopMy
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OUTUApaTa MpHU MOBTOPHOM aacopOIMU BOMBI IIPH OTHOCUTENBHON BraxkHoctu >20%. Ilponecc
npoussoacTsa SUL Bxmouaer cyuiky Toayonosbix cycneHsuit CALID u OXOS aseorponHoit
AUCTUJUIALIMEN MPHU MOHKEHHOM JABJICHUU JUIA TOJyUYE€HUs CMECeH, copepkaiux Menbiue 100
M.JI. BOABL 3aTeM Cyxue€ CYCHEeH3MM OOBENUHSUIM U OCYLIECTBISUIM 3aMEHY PAacTBOPUTENS Ha
numermnaneramun (cxema 13). Tlonyuennsiii pactBop Harpesaiau a0 120°C u nepemernBany B
TeueHne MakcuMyMm 20 4acoB. B TeyeHue 3TOro BpeMeHH, CJIOXKHbIE 3(QUpPBI CyNbHUHOBOMH
KHCJIOTBI, 0Opa3oBaBIIMeCss B TedeHue mepsoro vaca npu 120°C, meperpynnmupoBBIBAIHUCH C
obpazoBannem SUL. Tumnuunbie ypoBHu npumecu ALC, oOpasyromeiics B 3THX YCIIOBHSX,
coctaBistioT 3% LC mnomanu. SUL Beigesnsnu ¢ BeixogoM 82% u >99,5% LC miomanu nocie
BOJIHOM 00pa0OTKU M KPUCTAJUTU3ALMY U3 ALlETOHUTPIIIA U BoAbl (MaciuTad 1o 23,3 Kr).

Cxema 12. ITony4yenue nuruapara usonponuwicyibdpunara kansuus (CALID)

Ca(OAC Q Q
50z EtO(H/H )é e !3| c !«;‘—(ME
Me T Me HCI Me 2 >_ NS
>—MgCl —=  >—SO,MgCl —>  >—SOH Mé O 0 e
Me Cramz 1 Me' Me’ Cragus 2 {2x Hy0)
81%
Buxon Gl CALID
Buxon 75%

Cxema 13. ITonyuenue SUL ¢ ucnonszosannem CALID

Tonyan

AzeoTponHan CymKa
Me Me
80-80 °C

cl @\ 0,8
<100 m.1.BOMS .
3 DMAG z o]
C' 3 aMena Ha Me Me
N

ii. 120 °C

Me
ili. Boguas ofpaboria

o o Tomyon V. KpHCTANAMSRIMA WS F
Me>_‘|§ ||_<Me AseoTponnas CymER | cwecw auevomswrpwna Ol
s, Ca_ S esmmmsssamsmmmmnssined 7 BORBE
Me o a Me  70-95°C <l cl
(2x HO) <100 M.1.BONN sUL ALC
CALID »09,5% no LC nwomamu <0.5 % no LC nnowanu

83% mmxom B BHOESNCHHHX TBEDAHX
BeMecTEax

W3onponunmarHuiixjopyus nojy4aad in  situ B KadecTBe CYXOro peareHra M
UCIIONB30BaIM  HemocpeacTBeHHO npu mnpousBoacTee SUL, mnpeanaras anbTepHAaTHUBHYIO
crparernto npousBofacTtBa SUL wu3 OXOS. Kax mnokaszano Ha cxeme 14, pactBop
U30MPONWIMArHUSL XJjopuna B Terparunpodypane oOpadaTbiBail ITUOKCHAOM CEpPbl IS
noJiy4deHus: uzonpornmicyibdunata xjopuna Mmaraus. In-situ FTIR (¢ mukxom 1325 cm ™)
UCIIOJIBb30BAIM JUIsl MPOBEPKH IOJHOIO pacxoja AUOKcHiaa cepbl. [lns moaTBepkaeHUs
OTCYTCTBHSI aJIKMUJIBHOTO peakTuBa [ puHbspa mepen nocienyrouieil oopaboTKoN HCIOIb30BAIH
peakmuo  MOHOMep-(uOpPHUHOBBIX  KoMIuiekcoB. Ilocme 3ameHsl pacTBopuTenst Ha N-
metmmuppouauHoH (NMP) nobasnsmn OXOS ¢ monydennem SUL npu 120°C umm 180°C
(cxema 14). VYpaneHwe HexenaTeNpbHOW BJAr WWINM THAPOKCHAA XJIOPUAA MArHusl W3
MOJIy4eHHOW TaKMM 00pa3oM PEeaKLIMOHHOM CMeCH SIBIISIeTCsl CIIOKHOW 3anadeil. Hanpumep, npu

UCIIOJIb30OBAHUU TPEX SKBUBAJICHTOB I/ISOHpOHI/IJ'ICYJ'Ib(bI/IHaTa XJiopyuaa MarHus OTHOCHUTECIIBHO
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OXOS, B ucxogHom pactsope ['puHbsipa MpUCYTCTBYET OKOJIO S MOJ.% TUAPOKCHUAA XJIOPHAA
maraust (otHocurenpHO OXO0S). NMP (5 obvemoB) u OXOS copepxar 5-10 mon.% BombI
(otHocurenpHO OXO0S). Takum 00pa3oM, NPU HCIONB30BAHUM 3TOTO peareHTa TPYAHO
u3bexarb obpazoBanust MuHuUMyM 15 mon.% ALC. IlpumewarensHo, uro ypoBHu ALC,
HaOmonaemble BO Bpemsi oOpasoanusi SUL B 5TuX yClOBHSX, NPEBBILIAIOT H3MEPEHHOE
KOJINYECTBO BOJIbI MJIM FMJIPOKCHAA, COAEPKALIErocs B PEaKLIMOHHOM CMECH € 3a11acoM, KOTOPbIi
3aBUCHT OT paboueil Temmeparypel. Bropoli mexaHu3Mm, nmoMumo mnpsiMoro packpbitusi OXOS
BOJIOW MJIM THUAPOKCHIHOW COJNIbEO (cxema 4), MOJDKeH MPUMEHSThCS U1 yueTa OOpa3oBaHHs
ALC. Dtor mnocrynupyembiii MexaHusMm  BkjrodaerT — B3ammopeiicteue  SULFI ¢
U30MPONMICYIb(pUHATOM Xjiopuaa Maruus ¢ oopasosanuem ALC (cxema 15).

CymectByer 3¢ dexTuBHbIi Mexanu3M, odbsicHsromuii npespamenue ALC 8 SUL npu
NOBBIIEHHBIX TeMmnepaTtypax (Hampumep, 180°C), HO 3TO HE NMPOUCXOOUT C MPOMBILLIEHHON
npuemjieMoir ckopoctero mpu 120°C (¢pur.4). O6padorka OXOS wusonponmicyibhUHATOM
xjopuna maruus (3 skBuBanenta) B NMP (5 o6bemos) npu 180°C obecneunBaer oOpazoBaHHe
SUL u ALC ¢ ananutuyeckumu Beixonamu 77% u 18%, cooTBeTcTBEHHO, uepe3 6 MuHyT. Uepes
80 munyT aHanutudeckue Bbixoabl SUL u ALC cocrasistor 90% u 5% cOOTBETCTBEHHO
(¢ur.5). Ilpennmonaraercs, YTO COJU MarHus ACHCTBYIOT Kak KUCJIOTHI JIbromca, crocoOCTBysI
obpazoBannro OXOS m3 ALC (cxema 15). MsonponmncynbpuHaT Xjnopuga MarHusi UMeeT
IUIOXYI0 CTAaOWUJIBHOCTH IPH IOBBILIIEHHBIX TEMIEpaTypax, W, MO HaOIIOIEHUSIM 'H saMP,
pacnagaercss Ha 85% B TeueHue 1 uvaca npu 200°C B Buzme 1M pactBopa B NMP.
CnenoBarenbHO, JNs1  OCYINECTBJIEHUS] IPEBpAINEHHUs] HCIOJNb30BAIM TPU 3KBUBAJIEHTA
U30TPOIIICYIb(pUHATA XJIOPHUIA MarHHUsL.

Cxema 14. ITonyuenne SUL un3 OXOS c ucnonb3oBaHHEM H3ONpPONMICYIb(pUHATA

XJIopuga Maraus
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5 o6.NMP

120 °C waum 180 °C

SUL ALC
45-90% ®esxon 5-45% smxon
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Cxema 15. Bosmoxnble Mexaan3mbl oopazoBannst ALC u npespamenust ALC B SUL

Cl

2 mMacTrepeoMepa -
(2 = P pa) 180°C | ArS0; MQCI+

Me._ _Me
Y

08

Me 9 Me
; N

Me

OXos

Cl
SuUL

OueHuBanM WCIIONB30BAHUE ANBTEPHATUBHBIX COJIEH HM3ONMPONMICYIb(pUHATA IS
MU3MEHEHUs] PEaKIMOHHON CIIOCOOHOCTH M TOBBIIIEHUs CTAOMIBHOCTH HM30MPONMIICYJb(HHATA
xjopuaa Maraus. OOpaboTka OJHOrO KBUBAJIEHTAa PEareHTa, MPUTOTOBJIEHHOrO in-situ, OJHUM
SKBHMBAJICHTOM XJIOpUZA LIMHKA Jajla MHOroo0emaromue pe3ynbraTel. KomMmepuecku noCTynHbIN
pactBop Terparunpodypana xsopuma 1uHKa (0,5 M) ngolaBmsuim K pacTBOpY
U30TPONUJICYIb(HHATA XJIOPUAA MArHusi, MOJIY4Y€HHOMY B COOTBETCTBHU C ONHMCAHHBIM BBIIIE
criocoboMm (cxema 12). BpiIo yCTaHOBJIEHO, YTO OOPa30BaBILIMECS HOBbIE YaCTULIbI OTJIHYAFOTCS
OT M3OMPOMMICYTbOUHATA XIOPHIA MATHHS ¥ M3ONPOMMICYIb(pHHATA LUHKA 10 AaHHBIM 'H
SAMP (¢ur.6), u ero cTpyktypa OblIa MOCTYJUPOBAHA KaK CTPYKTypa HU3OMPONUICYJIbPUHATA
XJIOpUAA LMHKA C XJIOPUIOM MarHus, OOpasyloLUIUMCS B KadecTBe MOOOYHOTO MPOIYKTA.
IMpoussenu 3ameny pacteopurtensi Ha NMP (5 00beMOB) U K peakIMOHHOW cMecu J00aBHIU
OXOS (cxema 16). Hcmonb3yst 3TOT cMemnaHHblii peareHT, npespamenne ALC B SUL
MIPOUCXOAMIIO ¢ BBICOKOU MpousBoauTeNnbHOCThIO mpu 120°C. Takum oOpa3om, mpeBpalieHue
MOXHO TpoBoauTh mpu 120°C, m3berast pacraza peareHTOB U MPOMEKYTOUYHBIX IMPOAYKTOB
peakuuu (pur.7) u B OueHb JKECTKHX OE3BOAHBIX yCIOBHAX. KpoMme TOro, OTCYTCTBYIOT Kakue-
a0 JOKa3aTeNbCTBA AJBTEPHATHBHOTO MexaHu3Ma, obOecrneunBaromero ALC 0e3 yuactus
BOJZIBI C 3TUM CMEIIAaHHBIM MarHWeBO-LIMHKOBBIM peareHToM, n Becb ALC, oOpasyrommiics BO
BpEMsI ITPOLIECCA, MOJKET OBITh YUTEH 3a CUET MOCTYMAOLINX PEareHTOB WM PACTBOPUTENS. ITO
HE O3Ha4aeT, YTO 3Ty CMEUIAHHYIO COJb Henb3si ucnonb3oBaTh npu 180°C (¢ur.8), HO mns
OCYIIECTBJIEHUs] Tiporecca Obuta BbiOpaHa Temmeparypa 140°C, uto obecriednBaeT XOpPOIIYIO
CKOPOCTb  B3aUMOJEWCTBHS TPU  HCIIOJNB30BAHUM  OrPaHUYEHHBIX HKBHUBaJeHTOB (1,5

SKBHBAJICHTbI) MArHUI-LIMHKOBBIX coequHeHnH u ¢ odecriedennem 90% sorxona SUL ¢ 7% ALC
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1 o
B TeueHue 7 4acoB. [lo manwbiM H SAMP skcnepuMeHTOB, CMEIIaHHbIE MarHUN-LIUHKOBBIE
COEAMHEHUs TOKa3aiu cTadmibHOCTD pu 150°C B TeueHue 16 4acos.

Cxema 16. ITonyuerne SUL n3 OXOS ¢ ucnonb3oBaHHEM H3OMPONIICYIb(pUHATA

Xnopnz{a MaFHI/IH-XJ'IOpI/I)Ia IIMHKa
Me

>—MgCl
Me

SO,
TT®

llopTBEepXAESHKME OTCYTCTBUSA

SO; M aNnKMABHOI'O PEaAKTHBA

I'puHBApPa Me

&y >—80,MgCl
Me

i. ZnCl,/ TT®
ii. BaMena ma NMP

Me
>—S0,ZnCl
Me Me Me
3,0 skB. \l/
MgCl, 0.8
3,0 sxB.
5 of.NMP

120 °C sum 180 °C

<N

SUL ALC
90-93% Brxoxm 5-10% Bmxon

OX0s

YCTOHYMBOCTD 3TOrO MPOLIECCa OLEHUBAIU € HCHoJb3oBaHueM 20% U30BITOYHOTO
KOJINYECTBA JUOKCUIA CEPbl BO BpeMsi 00pa30BaHUs U30MPONMICYIb(UHATA XJIOPUIA MATHUS U
MpoBeaeHUs 3aMeHbl pacTBoputesis Ha NMP nocne 24 yacoB nepemMennBaHus CMELIaHHONW COJTU
npu 20°C. BbiIO 3aMeueHo, YTO OCTAIOCh TOIbKO 40% (o nanusv 'H SIMP) cynbhuHaTHOrO
pearenta u 4to 60% MaTepuana TUCIIPOMOPLUOHUPOBAIU C OOpasoBanueM cyibpoHa SSO
(cxema 15). Hcnomp3oBanue sToit cmecu s npeodpasosanuss OXOS B SUL ¢ 1,5
SKBUBAJEHTaMu peareHTa obecrneumio obOpaszosanue SUL Ttombko Ha 62% LC miomanu u
octaBuiio 33% LC mnomanu OXOS HempopearupoBaBLINM, YTO AEMOHCTPHUPYET HEIOCTaTOK
YCTOMYUBOCTHU ISl 3TOTO MPOLIECCa, TOCKOJIBKY MOXKET OKa3aTbCsl MPOOJIEeMAaTHYHBIM KOHTPOJIb
IO3WPOBAaHUSl JIUOKCHIA CEpbl NPU TPOU3BOACTBEHHOW OSKCIuTyaTanuu. Takum oOpasom,
ucnionszoBanue CALID nns momyuenuss SUL  mpencraensier co0oi  BBITOAHBIN  aCHEKT
MPOMBIIIJIEHHOTO CIIOc0o0a MOTYYeHUsI COETUHEHHS A.

ITpumep 5: PazpaboTka NpOMBIIIIEHHOTO Criocoba MOJyUYeHUs! COeUHennss A

Osononu3z ankenoBoit rpynmnel SUL ¢ mocnenyromuM OKUCIEHHEM O0pa3OBaBIIEroCs
aNbJernia 0 COOTBETCTBYIOIIEH TpyIIbl KapOOHOBOW KHCIOTBI COCIUHEHHUS A XJIOPUTOM
HATpUsl TIpPeNCTaBisieT COoOOM Oojee 3KOJOTHMYHYK aJbTePHATUBY METOAY C OKCHIOM

PYTEHUs/TIEPUOATOM  HATPHUs, HCIOJB3YEMOMY JUIsI  IIEPBOHAYAIBHOIO  INPOU3BOACTBA



46

coennnaeHust A. Kpome Toro, cioco6 030HONIN3a, BEPOSITHO, YCTPAHUT 00pa30BaHUE HECKOJBKUX
HE)KEJATENIbHBIX JTUMEPHBIX NPHUMECEH, KOTOpble TPYIHO yAAJUTh NMyTeM KPUCTAJUIM3ALUH, U,
TaKUM 00pa3oM, YIIPOCTHUT BbIIEIEHUE POAYKTA.

ITpu BbIIBIEHNN O€30MACHBIX YCJIOBUM PEAKLMH Uil O30HOJIN3A UCIIONb30BAIN BOIHYIO
cmech (cxema 17). B 3THX yCIOBHUSIX IPOMEKYTOUHBIH BbICOKOOHeprerudeckuii ozonun (0Z0O)
THAPOJIM3YETCS, YTO TO3BOJSIET M30€KaTh ero HaKOIUIEHUWsI U CHeNaTh MPOLEeCC Oe30MacHbBIM.
Wsmepsmu % LC mnomaaun HakomieHHOro OZQO OTHOCHUTENBHO OOBEMHOIO IPOLEHTHOIO
COZIepP KAHUST BOABI, UCIIOJIb3YEMOI'0 B PEaKIIMOHHONW CMECH alleTOHUTPUII/BOAA, C pe3yJibTaTaMH,
npencTaBieHHbIME Ha ¢Gur.9. CymMmapHOe BbIIeJIeHHE SHEPrvH JJisi O30HOJM3HOUW cMmecu (20
o0bvemoB pacteopuressi) ¢ 10% Bonbl cocraBisier 92 JIx/r npu Temneparype pacmana 240°C,
YTO HE MPEACTABIISIET Yrpo3bl st Oe3onacHocTr. Jpyroi napamerp, TpeOyrOIUA KOHTPOJIS AJIst
obecrieueHns1 0€30MACHOCTH BO BPEMsI O30HOJIN3a, COOTBETCTBYET KOHLEHTPALIUU ra30BOH (ha3bl
KHCJIOpPOZa B cocyae BO Bpemsi peakiuu. IIpenenpHas koHumeHntpauus kuciopona (LOC) ms
roperust cmecu Obuta ompeneneHa Ha ypoBHe 10,75 00.%, mpu 3TOM mporecc O30HOJU3a
nposoauics mpu nonouHe LOC (~5 06.% kuciopona) nist obecnedeHus JOCTaTOYHOTO YPOBHSI
6e30macHOCTH BO M30€KaHHE BO3MOYKHOTO BO3TOPAHUSI.

Cxema 17. Ilonyuenue coenuHeHuss A u3 SUL ¢ ucnonb30BaHHEM TaHAEMHOTO

nponecca 030HOIMU3-OKUCITICHUE IIunHMKa.

Me \rMe MeYMe Me.__Me
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Me Z o i. NaCIO, (4 sxs.)
/ COH HyO (4 o6.)
ii. NaHSO; (4 sx=s.)
: ~Ci

H;O (4 o8.)
AMG 232 ALD

Ci

B cxeme GMP nns storo mpeBpallneHus Ha NpPakTHKE NPUMEHSIOT /1Ba Pa3JIUYHbBIX
peskuma oOpabotku: (i) MONYHENPEPBIBHBIN O30HOJU3 C HCIOJb30BaHHEM OapOOTHpPOBAHUS
O30HOM B pe3epByape MepHOAMYECKOro AeicTBus; u (ii) HeMpPepbIBHBIN MPOLIECC B PEAKTOpE C
Mmemankod. M3HauanbHO HENpPEPBIBHBIA Mpolecc Kaxercs >PQPEeKTUBHBIM ISl YCTPAaHEHHS
oOumx mpobyieM 6e30MacHOCTH, aCCOLMHUPOBAHHBIX C HCIOJIb30BAHHEM PEAKLUU O30HOJIHM3A B

NPOMBILLIEHHOM criocode. Cxema M M300pakeHHe ammapara Uil HENpepbIBHOTO O30HOJH3A,
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UCTIOJIB3YeMOr0 B OJHOM W3 BapUAHTOB OCYIIECTBJIEHUs, mpeactasyieHbl Ha ¢ur.10 u 11
cooTBeTcTBeHHO. Monenb reHeparopa o3oHa CFS-3, mponaBaemasi Ozonia, HCIIONB30BATN IS
obpabotku 4,8 kr SUL npu npoussozactee okoso 0,9 Monb 030Ha B yac. O30H reHepupyercs us3
[OJIaBA€MOT0 BO3[yXa M BBOAUTCA 4epe3 KJlalaH, PpacIHOJOXEHHBIH Ha JHE peakTopa
HenpepbiBHOro aelicteus ¢ mewmankoi (CSTR), kax nmokasano Ha ¢ur.10. PactBop ncxomHoro
Marepuaia BBOAMIM CO CKOPOCTBIO 60 MIJI/MUH, UCTIONB3Ysl MOTPYKHYIO TPYOKY C BBITYCKHBIM
OTBEPCTUEM HaJl CTEKJSIHHON (PPUTTOH, pacnojOKEeHHOH Ha JHe cocyaa (BMecTUMOCTh 0,9 ).
HHTeHCUBHOE MEepeMEeINBAHNE CMECH BAXKHO JJISi COOTBETCTBYIOLIETO TUCTIEPIUPOBAHUS Ta3a, U
npuMep MOKHO yBuzeTh Ha ¢ur.11. Tlommep:kuBanu mpoayBKy CBOOOJHOrO O00BEMa a30TOM,
NPEBBIIAINYI0 B 3 pa3a CKOPOCTh MOTOKA BO3AYXa, BBOAUMOIO CHU3Y, 0OECreunBas TaKHUM
oOpasoMm mpucyTcTBUe ra3oBod (asel MeHblie S5 00.% kucinopona/ozoHa. KoHTponmpyemyro
pyOaImkol peakTopa TEMIIEpaTypy peakuoHHON cMecu nomaepxkuBanu npu 20°C. 3oung KP
ucnoab3zoBaiu Ha CSTR Beixone nns nusmepenust yposHeit ocrarounoro SUL.

JUis MUHUMH3aLMMd PHUCKa TIPU HCIOJB30BAHWU HENPEPHIBHOIO O30HONN3a, U3
HAKOIUJICHHBIX TOPLHUI pPEaKLUHOHHOW cMecH OTOMpanmu mnpoObl, M 3aBEpLICHHE PEaKLUH
nposepsiu ¢ nomotbo BOXX. Tlopumu 3arpyskanu B 2M BOIHBIN pacTBOp XJopuTa Hatpus (4
SKBHUBAJICHTA), U TOJYYEHHYIO CMECh INEpEeMEIINBaji B TeUeHHe 10 4acoB mpu Temreparype
20°C. BenencTBre HU3KOH pacTBOPUMOCTH TPOoMexkyToIHbIX poaykTos (ALD, PAC) B BonHbIX
pacTBopax, mo0aBlIeHHE BOIHOTO pPAacTBOPAa XJIOPUTA HATPUS K PEAKLIUOHHOMY IIOTOKY
O30HONIM3a TPENINOUYTHTEIbHEE BAPUAHTA, MCIOJB3YEMOTO Ul MPEIOTBPALIEHHUS HAdaJIbHOTO
OCXKACHHSI STUX IMPOMEXKYTOUHBIX MPOAYKTOB, M TPEACTaBIIsIeT coOoi crocod moOaBieHws,
UCTIONB3YEMBIH JIJIsI ITOJTYHENPEPBIBHOTO MPOLIECCa O30HOIM3a, ONIMCAHHOTO HUXKE.

ITonyHenpepbiBHBII criocod ocymectienus o3zononusa SUL ummeer mpeumyluectsa
00paboTku ¢ M3OBITOUHBIM KOJMYECTBOM HCXOAHOTO AaJKEHOBOrO MaTepHaia i Ooblied
YaCTH TNPEBPALICHUS U HCIOJIb30BaHUS OOJee MPOCTBIX NMPOU3BOACTBEHHBIX ILToOmanok. [Ipu
UCTIOJIB30BAHUU 3TOro pekuma o0paboTku HaOmomanu oOpasoBanue He Oonee 0,4% LC
wiomaau npumec DHCA, omHako At KOHTPOJIsI 3aBEPIIEHUs peaky U O€30MaCHbIX YCIOBUH
00paboTku TpebyeTcst HamekHbIi crocod. Kak omucaHo Bbilie, Ge30MacHbIe YCIOBUS 00pabOTKH
IUIL 3TOTO PEAKIMOHHOTO KOJUIEKTOpa O0ecrednBaroTesl Ojaromapst WCIOJIb30BAHUIO BOIHOMN
Cpebl U MOANEepKaHUsT KOHLIEHTPALUU Kuciopoaa Huxke 5 00.%. ['a30BbIil MOTOK BO3yxa/030HA
pa30aBIsUIM a30TOM TIOCJE TE€HEpaTopa O30HA, HO IO BBENEHHs] PEarupyrollero rasa uepes
NOTPYKHYIO TPYOKYy B pEakLMOHHBIA cocyn, Kak moka3aHo Ha ¢wur.12. ITotok rasa asora
UCTIONB30BAJIM YETHIPE pas3a MO CPABHEHUIO C MOTOKOM BO3[yXa, UYTOOBI Td3, MOCTYMAOIIUI B
cocyn, conmepskan He Oonbine 5 00.% kucnopona/o3oHa. JlerekTop 030Ha B CBOOOTHOM O0BEeMe
MOJKET HCIIONB30BAThCS I KOHTPOJIS 3aBEPIIEHUS] PEAKLUUU O30HOJHM3a MYTeM HM3MEPEHHUs
YBEJNIMYEHUS] KOHIEHTpPAaUWU rasa Ha Bbixope. OmHAKO OKa3ajoCch, YTO 3TOT METOA TPYIAHO
OCYIIECTBHUM, IIOCKOJIbKY H3MEPEHHbIE U3MEHEHNSI KOHIIEHTPALIMU 030HA HA BBIXOJE MOTYT OBITh
He3HaunTenbHbIMU. C Apyrof cTOpoHbI, ObUIO OOHAPYIKEHO, YTO PACXOMA MCXOIHOTO MaTepHala
ABIIIETCS JIMHEHHBIM JJIsi 3TOro mnpespameHus (¢ur.13), 9To mo3BONSE€T NPOBOAUTH aHAIU3

HEeCKOJIbKUX 00pa3noB MeronoM BOXKX Bo Bpems npespalieHns B COYETAHUU C JAHHBIMU O30HA
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Ha BBIXOJI€ T€HepaTopa JJIsi TOYHOTO NMPOrHO3a BPEMEHHM 3aBeplieHus peakuuu. s obpaborku
naptuu SUL maccoii 23 kr ucnonb3oBaiu Mozenb reseparopa o3oHa CFS-14, nponaBaemyro
kommanueil Ozonia U 00ECNEeUUBAOLIYI0 MAKCHMAJbHYIO MPOU3BOAUTENBHOCTh OKOJIO 540 r
o30Ha B yac. OgHako CTaOMJIBbHBIA BBIXOJ O30HA Jierde MOAAEP)KUBATh NPH YCIOBUH, €CIH
npubop paboTaeT Ha MOIIHOCTH HIKE MAaKCHMMAJbHOW M, TAKUM O0Opa3oM, Ui NMPOU3BOICTBA
MCTIONIB30BAJIM NTPOU3BOAUTENBHOCTh 285 ' 030Ha/4ac u nocturanu MomHocta 6080 Bt (80%
MourHocTH) U 3,1 cTaHmapTHeIX KyOmueckux (yToB B MuHyTy (okoso 87,8 n/muu) (30% ot
MaKCHUMaJbHOTO TOTOKAa BO3ayxa). IIpu 3TMX HACTpoOiikax, KOHLEHTpaLus O30Ha B Trase Ha
BBIXOJIE T€HEpaTOpa COCTaBJsIa OKOJIO 4,3 Macc% M STOT Ta30BbIH MOTOK CMEIIHUBAIN C a30TOM
(12,5 cranpaptHbIX KyOmyeckux ¢yToB B MHHYTY (Okomo 353,8 n/MuH) mepex mopadei B
TeXHOJIOTH4ecKui cocya. [IporHozupyemoe BpeMsi 10 3aBEPIISHHS PEAKIUU C UCTIOJIb30BAaHHEM
BbIXO/a ra3000pasHoro o3oHa (7,4 daca) Obuto mpeBbiieHo Ha 10% (dakTtudecku 8,2 Haca).
H3BecTHO, 4TO 030H B3aUMOMAEWUCTBYET ¢ BOAOH C 0Opa3sOBaHMEM THIPOKCHIIBHOTO paJvKaia, U
TaKUM OOpa3oM 4YacCTh O30HA PAaCXOAYeTCs, YTO OOBSICHAET W30BITOK 030HA, KOTOPBI
HEOOXOIMMO UCTIOIb30BATh.

Jlnst 3TOl monyHenpepeIBHONH 00paboOTKH, 030H BBOAWIM Ha THO PEAKLIMOHHOTO COCyOa
yepe3 MOrpykHyro TpyOky. IlepBoe ycTpoiicTBO, XapakTtepu3yemMoe s IOJadyd rasa B
PEAKIMOHHYIO CHCTEMY, MPENCTABISIO COOOH CTaHAAPTHYIO YCTAHOBKY Ayt OapOOTHpOBaHUS
030HOM ¢ pazmepoM rop 100 MM 1 o6meit miomanbio 0,32 kBaapatabix (yra (0,03 M%), Ipu
UCTIONIb30BAaHUM 3TOro OapboTepa i nogauu 15,6 cTaHOapTHBIX KyOW4eckux (pyToB B MUHYTY
(oxono 441,5 n/MuH) KOMOMHHPOBAHHOTO ra30BOrO MOTOKA (BO3AYX, O30H U a30T) MPOU3O0ILIO
najieHue JaBJIeHWs, BbI3BABIIEE OXJAKICHHE TIOBEPXHOCTH Oapborepa. DTO CHUXKEHUE
TEMIIepaTypbl COMPOBOXKAAIOCh KpUCTaun3auued ucxogHoro martepuana SUL u mponykra
ALD c¢ mnocienyrommm 3akynopkoil mop OapboTepa KpHCTaJIM30BAHHBIM MAaTEPHAJIOM.
PacrBopumocts SUL u ALD npu 10°C B cmecu aneronuTpui/Bozna (00beMHOE COOTHOLICHHUE
9/1) cocrapiisier 25 mr/mit ¥ 21 Mr/mi, COOTBETCTBEHHO, W, TAKUM 00pa3oM, TOJbKO 0Kkoyio 50%
moboro marepuana MOXeT OBITb pPAacTBOPEHO MpH 3ToW Temmeparype B 20 oObemax
ucrone3yemMoil cmecu pactBoputeneil. Ilocime Toro kak OapboTep ONOKMpPYeTCs HCXOIHBIM
MaTepHajJoM WIH KPUCTAJUIAMU MPOAYKTA, JIOCTYIHAs TIOBEPXHOCTh MJIsi TepeHoca rasa
YMEHBIIAETCS,, U CUTYaLUsl OCJIOXKHSETCs, TpeOyst MpepbIBaHMs MpoLecca U BOCCTAHOBJICHUS
Oapborepa. [lns permmenust 3Toi mpoOiembl Obul paspaboTaH IpPyroi O30HOBBIM OapOotep.
AnprepHaTuBHBI  Oapborep wumen orBepcTusi auamerpom 1/8  mofima (0,32 cwm),
nepdopuposannbie B TpyOke C22 Hastelloy (37 otsepcrmii). Oba Gapborepa moka3aHbl Ha
¢ur.14. BpUIO W3MEPEHO BIMSHUE HUCIOJIB30BAHUS JIFOOOro u3 0apOOTEpOB Ha TeMIlepaTypy
PEaKIMOHHON CMECH M MOBEPXHOCTH OapOoTepa MpH TUIMUYHOM IOTOKe rasa (15 cranmapTHBIX
KyOndeckux (yToB B MUHYTY (OKO0JO 424,5 51/MUH)) U pe3ysnbTaThl okasaHsl B Tadiuue 3. Kak
yKa3aHO B TabyuIe, CylmecTByeT 3HaunTenbHas pasuuua (30°C B cpaBHenuu ¢ 11°C, Hanpumep)
MEXIYy TeMIepaTypoil MOBEpXHOCTH OapOoTepa M TeMIepaTypoll PeakIHMOHHOH CMECH IJIs

Oapborepa ¢ orBepcTHsiMu nuaMeTpoM 100 MKM, YTO BBI3BIBAET OMHMCAHHBIE BBILIE MPOOIEMBI.
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AnpTepHaTuBHBIA OapOoTep pemaer 3tu 3aaauu. Urodsr uzdexars ocaxnenuss SUL u ALD B
npoliecce 030HOIN3a, MpeBpateHue mposoauiau mpu 30°C.
Ta6nmuna 3. KoHTpone TemmepaTypbl MOBEPXHOCTH OapOoTepa € HCIONIb30BAaHUEM

pa3nu4HbIX 6apOoTEpoB

["a30BbIi TOTOK (CTAaHAAPTHBIX Pazmep nop Temneparypa Temneparypa
KyOnueckux (pyToB B MUHYTY) Hapborepa peakuuOHHON MIOBEPXHOCTHU
cmecu (°C) 6apborepa (°C)
15 (425 n/mun) 100 12 2
15 (425 n/mun) 100 30 11
15 (425 n/mun) 1/8 mroiima (0,32cm) 13 11
15 (425 n/mun) 1/8 nmroiima 25 22

ITocne 3aBeprieHMs TMpolecca O30HOJM3a, OCYMIECTBISIH nodaBieHue 2M BOIHOTO
pacTBOpa XJIOpUTA HATPHsL, UYTO MO3BOJIIO oOpaszoBarb coennHeHue A. Cmech oOpabarbiBaiu
2M BOAHBIM PacTBOPOM OUCYJIb(pHTA HATPHS IJIsI YAAJICHUS BCEX OKUCIUTENEH sl nanbHeHmen
obpabotku. 3a pasneneHueM ¢a3 cienoBajgo qoOaBIeHHE H3OMPOMNIIIALETaTa U BE MPOMBIBKU
opranmyeckoro ciosi 2M BonubM ¢ocharom Hatpus (pH 6). Hakownen, opranmdeckyro dasy
npoMbiBaii 1,1 M BOIHBIM XJIOPMIOM HATpus, AN NOJY4YEHHUs] pacTBOpa COEAMHEHUs A C
AHAJIUTUYECKUM BBIXOZOM >95% 1 uncroroit >98% LC nnomanu.

IIpumep 6: Beinenenue coequnenust A B sune conu DABCO

VuuThIBas, YTO KOHTPOJIbHAS TOUKA JUISl JIEKAPCTBEHHOI'O BELIECTBA, 0OECHEeYHBAIOIIAs
HaJeKHOEe yJaJeHHe npumeceil, He Obuta AOCTyMHA s CBOOOAHOHM KHCJIOTBI, MOJNYYald U
AHAJIM3MPOBAIN HECKOJIBKO COJield coenuHeHust A, 4roObl HaWTh 3()()EeKTUBHBI BapUAHT IS
jerkoro ynaienusi npumecedd. C 3Toil wenplo uccienoBanmu Oojee TPUALATH OPTraHHMYECKHX
COJIeH M MATh HEOPTAHWYECKUX COJIeH COeNUHEHUs A, 4TO OOJerdmio UACHTHU(PHUKAIMIO TIONY-
DABCO conu u mojykaabLI€BON COJMM B Ka4deCTBe MOTEHLHUANBHBIX IMpeTeHAeHTOB. OmgHako
MOJIyKalbLiieBasi COJb JEMOHCTPHpPOBANa JIMIIb YMEPEHHOE yAalleHHe HCXOIHOro Marepuana
SUL wmm npumecun HAC, Torna xak ucnons3oBanue noiay-DABCO uzonponunaneraTtHol coau

(232-DAB) no3sonmio 3¢ dextuBHO yaanuts 06a Buaa (IPAC=u3onpomnunanerar).
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232-DAB

ITare (5)% LC mmomanu SUL u 1% LC mnomanu HAC MoryT ObITh MOJHOCTHEO
yZajieHbl BO BpeMsl BBbIAENEHHUs IMOCIEAHEeN CONM, YPOBHM, KOTOpbIE 3HAYUTENbHO BBILIE, YEM
HaOJro1aeMble B TUITUYHOW PEAKIIMOHHON CMecH 030HONIM3a-okucienus no [Tuanuky. 232-DAB
SIBJISIETCS CTaOMIIbHON KPUCTAJIIMYECKON nony-DABCO MOHOCOJIbBATHOM
(M30MPOMMIALETaTHON) COIbI0, monyueHHoll mocpenctBoM TGA u 'H SIMP. Bbun
uaeHTUQUIUPOBAH eOUMHCTBeHHBbIN monmuMopd marepuana. [TonmmopdHas dopma u ypoBeHb
U30MPOIMIIALIETaTa B MaTeprasie He U3MEHIJINCh B 3KCIIEPUMEHTE MO JTUHAMUYECKON COpOLuu
MapoB, MPOBOAMMOM IMPU OTHOCUTENbHOHN BiaxkHOCTH OT 0 mo 90%. Kpome Toro, HamexHbIi
IPOTOKOJ  KPUCTAJUIM3allUM,  OCHOBAHHBI  HAa  TeMIeEpaType U  HCIOJb30BaHUU
AaHTUPACTBOPUTENS, MOXKeET ObITh paspaboran it nony-DABCO uzonpomnunaneraTHol conu ¢
MCIOJIb30BAHUEM U3OMPONUIIALIETATA U FeNTaHa.

Kpusas pacTBopuMOCTH, OTOOpakaromasi 3HaUeHUs1 B Pa3JIMYHbIe MHTEPBAJIbl BDEMEHHU B
nporecce Kpucrauimzanuu, mnokasaHa Ha ¢ur.15. Tlocne pobGasnenuss DABCO (0,5
SKBHBAJIEHTA) K PacTBOPY COEAMHEHMs A B ueThlpex oObemax wusonpommianerara npu 55°C
pactBop 3arpasnuBanu 232-DAB, yro obecrieunBano CHATHE MEPECHILICHUS U KPUCTAIUTH3ALIUIO
npuMmepHo 20% wmarepuana. Oxnaxnaenue 10 20°C B TeueHue 2 4 BBI3BIBAIO KPUCTAJUIN3ALIMIO
emte 60% marepuana. 3ateM H0OABISIIN YeThIpe 00ObeMa TenTaHa sl CHIKEHUs] KOHIIEHTPaL|H
HAJTOCaJOYHOHN JKMIKOCTH A0 OKOJIO 5 MI/MJI MPH MOATOTOBKE K MEPHOAMYECKON (DUIIBTPALIHH.
Ucnonb3oBanue 3TOH mpoueaypbl Kpuctamumzauumu obecrieumnio Bbiienenue 232-DAB ¢
BbIXOZ0M 83% 1 urcToroit >99,9% LC mnomanu (Macmrad 1o 23,2 xr).

IIpumep 7: Brinenenue coequnenus A

ITpoTOKO BOAHOW KPUCTAILIM3ALUN ObLT *KENATEIbHBIM JJISI BBIIEJICHUS] COSUHEHUST A
MOCPEICTBOM OPTOTOHAJIBHOTO MPOLIECCAa OYUCTKH, YUMThIBAs, YTO Kpuctaumsauus 232-DAB
IIPOBOAMJIACH B OpraHu4eckux pactBopuressix. Cmecu BOJHO-CHUPTOBBIX PacTBOPUTENEH
Henb3st OBUIO UCTONB30BaTh Ui KPUCTAIM3ALNM, Y4YUTBIBAS OOLIyI0 HECTaOMIBHOCTB
coeuHeHUs1 A B CIHMPTOBBIX pacTBOpPUTENsAX Mpu Temmeparype Broiie 20-30°C BcrneacTsue
stepudukaiym no Puinepy U HEBOZMOXKHOCTU YHNAJEHUS MPHUMECH CIOXKHBIX 3(QUPOB MyTeM
Kpuctayusauuu. Jlpyrue BOAHBIE CMECH C BOAOCMELIMBAEMBIMU PACTBOPUTENSIMH IOKA3aH

KPyTble KpPHUBbIE PACTBOPHMOCTH, KOTOpbIE HE CIOCOOCTBOBAJIHM IUIAHY KPUCTAJUTM3ALNU.
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HanporuB, ykcycHas KuCJIOTa M BOJA COOTBETCTBOBAJIA KPUCTAJUIM3ALMU MaTepuana Oes3
noApoOHO OINMCAHHBIX BBINIE HEJOCTATKOB M C XOPOLIMMHU Xapakrepuctukamu pocra. C
UCTIONIb30BAaHUEM 3TOH CMECH pacTBOpPUTENEH, Obula pacuMTaHa ycTOHUYMBAas TeMmepaTrypa u
KPUCTAJUIM3ALMsl HAa OCHOBE AaHTHPACTBOPUTENEH, KOTOpas MpPOBOAMJIACH IIOCIE COJIEBOTO
paclieryieHuss B BOAHON CMeCH COJISTHOM KHCIOTHI (2 3KBHBAJIEHTA)/W30NPONMIIALIETaTa, ABYX
NOCJIEAYIOUINX TMPOMBIBOK OpraHuueckoro cios 2M BomubiM (ocdatrom Hatpus (pH 6),
npoMbiBkd 1,1 M BOAHBIM pPacTBOPOM XJOpPHAAa HATpUsl U 3aMEHbl PaCTBOPUTEINS
M30MPONUIaLieTaTa Ha YKCYCHYIO KHUCIIOTY.

Kpusasi, mokaspiBaroinasi 3Ha4eHHUsI PACTBOPUMOCTH B Pa3JIMYHbIEe MOMEHTBI BPEMEHH B
MpoLECCe KPUCTAJUIM3ALNK, TNpenacTaBieHa Ha ¢ur.16. PactBop coenviHeHuss A B YKCYCHOM
kuciore (6,6 00bEeMOB YKCYCHOW KHCIIOTBI) HarpeBanu 10 55-60°C u moGammsumu 4,4 oObema
BOZIBL. B pacTBOp BHOCHIIM 3aTPaBKy COCAMHEHUS A, YTO 00ECIIEYHBAIO CO3AAHUE TIEPECHIIECHHS
U Kpuctamnusauuro okosno 30% coenuneHus A. Cmech Ul KPUCTAIM3ALUU OXJXKIAIU IO
20°C B teuenue 10 yacoB, uTo obecrnedynBaO KpHCTaUIM3ANMIO eme 55% Marepuana. 3atem
no0aBysiM OMUH OO0BEM BOABI C TMOHIKEHHEM KOHLEHTPALWUH HAAOCAJOYHOW JKHIKOCTH IO
OKOJIO 5 MI/MIJI IpU TOATOTOBKE K ObICTpON mepuonudeckoil punbrpanmm. OCyIecTBIsIN TPH
npombIBKH Bomod (3 * 10 o0BeMOB) ¢ MUHUMH3aLMEH MPHCYTCTBUS OCTATOYHOW YKCYCHOM
KHCJIOTHI B BbIIeeHHOM Matepuaiie. Coennaenne A (1o 18,0 Kr) BeIOESUIA ¢ UCTIONB30BAHUEM
3TOTO MPOTOKOJA € BBIXOAOM >92% (100 macc%) u uncroroit> 99,9% LC mnomanu ¢ <200 m.x.
OCTaTO4YHOU BOABI U <200 M.A. OCTATOYHON YKCYCHON KHCJIOTBI.

Marepuan usmenbuanu ¢ ucrosb3osanueM Pallman Universal Mill (ynaprast menbHHLIA,
Macca Matepuaia 10 16 Kr), u pe3ynbrarhl npeacrasiieHbl B Tadnuie 4. Llenesoe 3nauenue ds
ISl COeNUMHEHUss A yCTaHaBIMBAJIM HAa YypOBHE <35 MKM Ha OCHOBE MOJEIUPOBaHUS
nepopanbHoit abcopOuun (GastroPlus v 9,0) nns nuamasoHa oueHuBaeMbix 103 (oT 60 mo 480
Mr) ¢ obecriedeHneM MojHOH abcopOumu npu 3HaueHun pH kenynka HaTOIaK, COCTABIISIOLIErO
1,3.

Tabnuua 4. Pacnpenenenue 4acTHI] cOeUHEHUs A IO pa3MepaMm IO U IOCJE CyXOro

U3MEJIbUECHHUS
Martepuan d10 (mxm) dS0 (mxm) d90 (mxm)
He usmenpuenHoe coequHenne A 14,6 42.5 102
H3menbueHHoe coequHeHne A 3,2 19,1 43,7

beut  paspaboran HanmexsHbli U 3(QQexkTuBHBII cHOCOO, MOOXOMSIUN  IUIs
NPOMBIIIJIEHHOTO MIPOU3BOACTBA JIEKAPCTBEHHOT'O BeIecTBa (CoeanHEeHNe A) BBICOKOM YHUCTOTHI.
CymecTBeHHbIE aCMeKThl IMpomecca BKIOYAIOT: (i) HCHOJB30BaHHWE YCTOWYMBOTO B
1a00OpaTOPHBIX YCIOBHSIX peareHTa Brubcmeliepa, merokcumeTwieH-N, N-TUMETHIMMUHUS
MeTHICYIb(DaT, ANl CEIEKTHBHON aKTUBALMHU in Situ MPOMEKYTOYHOTO MEPBUYHOrO crupTa; (ii)

BbieneHue npomexxyrouHoro DHO B kpucrammndeckoii ¢opmMe, 4TO MOBBIINAET CIIOCOOHOCTH
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criocoba ynanste mpumecH; (ili) MCIONBb30BAaHME HOBOTO M CTAOUJIBHOTO pPeareHTa Ha OCHOBE
U30MPONWICYIb(pUHATA KaNbLUs B KPUCTAJUINYECKOH (opMme s obecriedeHuss HaaeKHOTrO
NOJIy4YEHHUs] TPOMEKYTOUHOTO CynbhoHa; (1v) pa3paboTka MpOTOKOsIa OE30MacHOro 030HONN3A,
OCYIIECTBJIIEMOTO B BOJHOM CMECH pacCTBOPUTENEH, KOTOPBI COOTBETCTBYET JIUOO
NEePHOANYECKOMY, JHOO HENpephIBHOMY pPEKHMY Npou3BOACTBa; (V) Oonee 3¢ dexTuBHbIM
KOHTPOJIb YHUCTOTHI COEAMHEHMsT A BCIEACTBHE O0pa30BaHHMs COJM COEAMHEHUs A, 4TO
obecrieunBaer 3¢ (eKTUBHOE yaaneHue NpuMecei. Bpuio mpomeMOHCTPHPOBAHO, YTO HOBBIH
nporecc odecneunBaer 18 kr uucroro coeaunenust A (99,9% LC miomanu) ¢ oOUmM BeIXOAOM
49,8% or DLAC, uto mnpencramisier coOOW 3HAYUTENbHOE YJIyYIIEHHE MO CPABHEHHIO C
onucanHbM criocodom FIH, kortopeiii obecrieunBaer OOMIMIA BBIXOA, COCTABISIOIIUNA TOJBKO
32%.
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®OPMYVYJIA H30BPETEHUA

1. Cioco® nosryueHust COequHEHMs

M
e>r<‘0 Me

Cl

BKJIFOUQFO LU

B3aUMOJIEUCTBUE

¢ merokcuMeTuieH-N, N-TIMeTHIMMUAHUST METHIICYTb(aToM.

2. Crnocob mo m.l, OTNUYAIOIMUICS TeM, YTO B3aUMOJIEHCTBHE OCYIIECTBISIETCS B
MIPUCYTCTBUH OCHOBAHHSIL.

3. Cnoco® mo 1.2, OTIUYAKOIIUICS TeM, YTO OCHOBaHHeE mnpexacrasisier codoit KOAc,
NaOAc, LiOAc mm K>COs.

4. Crioco0 1o 1.2, OTINYAr0IUNCS TeM, YTO OCHOBaHUe npeacTasisier codoit NaOAc.

5. Cnoco6 mo mrobomy u3 mm.l-3, OTIMYAIOINMICS TeM, YTO B3aUMOMACHCTBHUE
OCYIIECTBJISIETCS] B PACTBOPUTETIE.

6. Crioco0 1o 1.5, OTJIMYAKOLIMIACS TEM, YTO PAaCTBOPUTEIb PEACTABIISIET COOOH TONYOI.

7. Criocol noaydeHus: COeTMHEHHSI

T

0,8

Me Me

BKJIFOUQFOIIUN

B3aUMOJEUCTBUE
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Cl

9N

C M30MPONIIICYTb()MHATOM XJIOPHA LIMHKA.

8. Crnoco® mo 1.7, OTIMYArOIIUICS TeM, YTO B3aUMOJEWCTBHE OCYIIECTBISIETCS B
MPUCYTCTBUU COJIU MarHusl.

9. Cnocob no 1.8, rae conp Maraus npezacrasisier codoi MgCl,.

10. Crioco® mo 1.7, OTAMYAOIIMKCS TeM, YTO HM3OMPONHIJICYIb()HHAT XJIOpUAA LIUHKA
oOpasyercs in situ U3 H30MPOMMIMATHUHXIIOPHUIA.

11. Cnoco® mo 1.7, OTINYAOIIUICS TeM, YTO B3aUMOJEHCTBHE OCYIUNECTBIISIETCS TPHU
Temnepatype B nuanasone ot 100°C go 150°C.

12. Cnoco0 mo 1.7, OTINYAOIMUICS TeM, YTO B3aUMOIEHCTBHE OCYILECTBIISIETCS MPHU
Temnepatype B nuanasone ot 150°C go 200°C.

13. Kpucrammmueckass ¢opma (1R,2R,45)-2-(3-xnopdenmn)-1-(4-xmopdennn)-4-((S)-4-
usonponmi-4,5-nurunpookcasoni-2-mn)-4-merunrent-6-e1-1-ona  (DHO), xapakrepusyemas
MOPOIIKOBOH PEHTIE€HOBCKON MU(PPAKTOrpaMMOi ¢ peduiekcamu, BKIFOYAIOIIEeH MUKH TPU yTiax
7,3°+0,2° 20, 14,5°+0,2° 20, 15,8°+0,2° 20, 15,9°+0,2° 20 u 23,1°+0,2° 20.

14. Kpucrammmueckas ¢opma no 113, ornuuaromascs TeM, YTO IOPOLIKOBAs
PEHTreHoBCKast audpakTorpaMMail ¢ pediekcaMy AOMOTHUTEIBHO COAEPKUT MUKU HPHU yriiax
8,5°+0,2° 20, 10,0°+0,2° 20, 11,0°+0,2° 20, 13,4°+0,2° 20, 18,8°+0,2° 20 u 22,0°+0,2° 20.

15. Kpucrammuueckas ¢opma mno m.14, oTauyaromascs TeM, 4YTO TOpPOIIKOBAs
peHTreHoBcKasi audpakTorpamMma ¢ pediekcaMu  IOMOJHUTEIbHO CONEPKUT OOUH WU
HECKOJIbKO TMHKOB TpH yriax 6,3°+0,2° 20, 10,5°+0,2° 20, 11,5°+0,2° 20, 12,8°+0,2° 20,
14,8°+0,2° 20, 15,2°+0,2° 20, 17,0°+0,2° 20, 17,5°+0,2° 20, 17,8°+0,2° 20, 18,4°+0,2° 20,
19,0°+0,2° 20, 19,7°+0,2° 20, 19,9°+0,2° 20, 20,7°+0,2° 20, 21,2°+0,2° 20, 21,3°+0,2° 20,
22,4°+0,2° 20, 23,6°+0,2° 20, 24,2°+0,2° 20, 24,9°+0,2° 20, 25,7°+0,2° 20, 26,3°+0,2° 20,
27,0°+0,2° 20, 28,3°+0,2° 20, 28,7°+0,2° 20, 29,3°+0,2° 20, 29,7°+0,2° 20, 30,8°+0,2° 20,
31,4°+0,2° 20, 31,8°+0,2° 20, 33,0°+0,2° 20, 34,2°+0,2° 20, 35,8°+0,2° 20, 37,0°+0,2° 20 u
37,5°4+0,2° 20.

16. Kpucrammmueckast ¢opma mo m. 13, omiMyaromascss TeM, YTO KPHUCTAJUINYeCKast
¢dopma mpencrasisier COOOH KPUCTAJUIMISCKUH aHTUAPAT.

17. Kpucrammueckas ¢opma 1o odomy u3 mi. 13-16, oTaudaromascss TeM, 4TO MUKH
NPUCYTCTBYIOT B CiIy4dae, KOT[a MOPOIIKOBAs PEHTTE€HOBCKas MUPPAKTOMETPHs ¢ pediexcamu

OCYHIECTBJIACTCS C UCIIOJIB30OBAHUEM CU-KOL-I/IS.]'IyLIeHI/Iﬂ.
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1 = Beog SUL

2 =Beop 03

3 = CTeKnsHHasa putTa

4 =TpuemHas Konba

5 =3oHg KP

6 = [ponennepHaa MeLuanka
7 = Pybaluka oxnaxaeHus
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