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HOBBIE KPUCTAJIJIMYECKHE ®OPMBI 1-(4-{[6-AMHWHO-5-(4-@PEHOKCH-
OEHUJ)-TTUPUMUIVH-4-UJTAMWHO]-METWJ } -ITUTTEPUAVH-1-1JT)-
ITPOIIEHOHA

POACTBEHHAS 3A51BKA

Jlannas 3asiBka ucnpawmusaer npuoputer llpensapurtenbHepix 3asBok CIIA
62/463,913, momannoiui 27 despans, 2017 u 62/528,238, momanHoii 3 wurons, 2017,
cofepyKaHusl KOTOPBIX BKIJIIOUEHBI B IOJHOM O0BEMEe MOCPENCTBOM CCBIIKH.

O6aacTh TeXHHKH H300peTeHUs

JanHoe wu3obpereHne OTHOCHUTCA K TBepAabiM ¢opmam 1-(4-{[6-Amuno-5-(4-
deHoxcu-peHnn)-nupUMUANH-4-UITAMUHO |-METHJI | -TUTIEPUANH- | -UJT)-IPONIEHOHA
(Coenunenue 1) B 3HAUUTENBHOH CTENEHH B KPUCTAJUIMYECKOW dopMme MM aMOpHOM
dopme, ero (dapmaneBTHYECKUM KOMIIO3MLMSAM, U crnocolOaMm JsedeHus uMmu. JlaHHOe
n300peTeHne OTHOCHTCS K MAJOHATHBIM, CYKIHUHATHBIM, OKCAJaTHBIM, (pymapaTHBIM,
MajeaTHbIM, MallaTHBIM W LHUTPATHBIM consM 1-(4-{[6-AmuHO-5-(4-peHokcu-dpennn)-
NUPUMUIUH-4-UIaAMUHO|-MeTUN | -nmunepuaun-1-mn)-nponesona (Coenunenue 1), a
Takke K TBepAbIM ¢opMaM yKa3aHHBIX COJied, B 3HAYUTEIbHOH CTENeHH B
KpHUCTaJInUeckoil popme, ux (apMaLeBTUYECKUM KOMIIO3UIHUSAM, H CIOCO0aM JieueHUs

HUMU.

IIpeanocelika co3aaHus u3obpereHus

[IporenHKHHA3bl O0pPa3yOT OAHO M3 HAUOONBIINX CEMEHCTB YeJIOBEYECKHX
(GbepMeHTOB UM PEeryJupyT MHOTO Pa3HbIX CHTHAJIBHBIX MPOLECCOB MyTeM N00aBieHUS
dbocharapix rpynn k Oenkam (T. Hunter, Cell 1987 50:823-829). B ocobeHHOCTH,
TUPO3MHKUHA3bl (pochopunupyror Oenkn Ha (EHOJbHBIX YydYacTKaX THPO3UHOBOTO
ocraTka. CeMelHCcTBO TUPO3MHKHUHA3 BKJIOYAET YUYaCTHUKOB, KOTOpPbIE PEryJIHUPYIOT POCT
KJIeToK, Murpamuro u aupdepenumanuro. HeHopmanbHas  akTHBHOCTb  KHMHA3
HaOnrogaeTcs Mpu pasIuYHbIX 3a00J€BaHUAX YeJIOBEeKa, BKIOUAs pak, ayTOMMMYHHBIE H

BOCIIAJIUTEIbHBIE 3a00JIEBAHUS. HOCKOJ’Ibe NMPOTCHUHKHUHA3bI HAXOAATCA CPEAU KIHOUYCBbIX
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PeryJsiTOpOB CUTHAJIBHOH CHCTEMBI KJIETKH, OHH OOECIeUnBAIOT MUIIEHb JJISI MOIYJISILIUN
KJIETOYHOH (PYHKIIMU HU3KOMOJIEKYJSIPHBIMH HHIUOMTOpaMU KHHA3 MU, TaKUM o0pasowm,
CO3JalI0TCsl  JIeKapCcTBa-MHULIEHU. B nomonHeHue K jedeHU0  3a00JieBaHWUM,
OMOCPENOBAHHBIX KHHA30M, CeleKTHBHbIE U 3(p(eKTHBHBIE HHTHOUTOPBI AKTHBHOCTH
KMHA3bl TaKK€ NPHUMEHSIOTCS IJs MCCIEAOBAHHUSA IPOLIECCOB CHUTHAIBHONH CHCTEMBI
KJETKH W HACHTHU(PUKALUU APYTUX KJIETOUHBIX MHUINEHEH B MEAHMIIMHCKUX HHTEpecax.
EcTp xopomiee CBHAETENbCTBO, YTO B-KIETKM WrparT KIOUYEBYIO POJb B IaTOTeHE3e
AyTOMMMYHHBIX W/HJIHM BOCHAJHUTENbHbIX 3aboneBaHuil. JlekapcTBa Ha OCHOBE O€JKOB,
KOTOpbIe HCTOIAIOT B-kieTku, Takue kak Rituxan, sBisoTcs 3Q(QEKTUBHBIMH MPOTHUB
BOCMAJINTENbHbIX  3a00JeBaHUN  yNpaBiseMBIX  ayTOAHTUTENaMH, TakKUX  Kak
peBmatounHbiii aptput (Rastetter et al. Annu Rev Med 2004 55:477). Bonee Ttoro
UHTUOUTOPBI IPOTENHKNHA3, KOTOPbIE UIPAIOT POJb B AKTUBALUH B-KIE€TOK MOTYyT OBITh
NPUTOJHBIMH KakK JIeKapcTBa AJIsl MATOJOTUHU 3abosieBaHUsl, aKTUBUpyeMoro B-kierkamuy,
TaKoOl Kak MpOIyLHPOBAHUE AYTOAHTHUTEIL.

Ilepenaua curnana yepe3 peuentop B-kiaerok (BCR - B-cell receptor) perynupyer
AWana3oH OTKJIMKOB B-kierok, Bkirodas nponudepanuio u nuddepeHnuanno B KIeTKax,
npousBoasmux co3pesmue aHTutena. BCR mpexncrasisier co0oil KIOYEBYI TOYKY
perynanuu A aKTHBHOCTH B-KkJIeTOK M aHOpMaibHas Iepenada CHUrHajla MOXeET
BBI3BIBATh Heperyjaupyemyio mnponudepauntro B-kietok u oOpa3oBaHHEe NAaTOrE€HHBIX
AYTOAHTUTEJ, KOTOPBIC NMPUBOAAT K MHOXKECTBY dayTOMMMYHHBIX I/I/I/IJ'II/I BOCHIAJIUTECIBbHBIX
3aboneBanuii. TuposunkuHaza bpyrona (BTK) mnpeacraBiaser coboii KkuHa3y,
HecBsizaHHYIO0 ¢ BCR, To ecTh pacmonoxkeHHy0 Onrke kK MeMOpaHe M HEIOCpPEICTBEHHO
Huke oT BCR. HexBatka BTK moxkeT mposiBAsATHCA OJOKMPOBAHUEM MEpenayvu CUrHala
BCR wu mnostomy wunrudbuposanue BTK moxkeT OBITh MOJE3HBIM TEPANEBTUYECKUM
NOAXOAOM sl OJIOKMPOBAHMs IpPOLIECCOB 3a00JIeBaHMM, aKTUBHPYEMbIX B-kierkamu.
Takxe coobmanocs, uto BTK urpaer poap B anonrtose (Islam and Smith Immunol. Rev.
2000 178:49,) u takum oOpa3zom wumHrubutopel BTK nmoykHBl OBITH MONE3HBIMU IS
JedeHust onpeneneHHblx B-kmerounsix numdom u neidikemuit (Feldhahn et al. J. Exp.
Med. 2005 201:1837).

BTK saBnsiercs uneHoM cemeiictBa Tec THPO3MHKHMHA3, M NPOSBIAET cels Kak

KPUTUYECKUHN PEryjasaTop pa3BUTHUS HE3PeJbIX B-KJIETOK M aKTHUBAL MU 3pebiX B-kneTok u
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ux xkuBydectu (Khan et al. Immunity 1995 3:283; Ellmeier et al. J. Exp. Med. 2000
192:1611). Myranus BTK B nonsx npuBOOUT K YCIOBHIO araMMariioOyJnHEMHH,
cuerieHHo#t ¢ X-xpomocomoit (XLA) (o630p caenan y Rosen et al. New Eng. J. Med.
1995 333:431 u Lindvall et al. Immunol. Rev. 2005 203:200). DTy mauueHTHl ABISIOTCS
UMMYHOAEQUIIUTHBIMU M  JIE€MOHCTPHPYIOT HapyLIEHHOE CO3peBaHHe B-kIeTok,
CHI)KEHHbIE HMMYHOTJIOOYJIWMH u mnepudepuiiHbie ypoBHH B-KJI€TOK, yMEHbIIECHHbBIE
UMMYHHBI€ OTKJIMKH He3aBHCHUMBbIe OT T-KJIeTOK, a Takke OCIabJeHHYI0 MOOMIH3aIUI0
Kanplus Beaeactsue crumyisuuu BCR.

JokazatenbctBa B mouab3y poan BTK B ayTOMMMyHHBIX M BOCHAJIUTEJIbHBIX
3aboneBanusix Ttakxke obOecrnedeHbl BTK-nepuUUUTHBIMH MBIIIHHBIME MOJEsiMH. B
DOKJIMHUYECKUX MBIIIMHBIX MOJEJNSAX CHUCTeMaTu4eckoil kpacHoit Bomyanku (SLE), BTK-
nepUIUTHBIE MBIIIM IOKAa3bIBAIOT BBIPAXKEHHOE YIy4YIIeHHE MNPOTPEeCcCUPOBAHUS
3aboneBanus. B pononnenue, BTK-nmedunurHbie MBIIIN SBIAIOTCS yCTOWUMBBIMU K
KoJTareH-uHaynuposanHomy aptputy (Jansson and Holmdahl Clin. Exp. Immunol. 1993
94:459). CenextuBubii  BTK  uaruburop IEMOHCTPUPYET  NO303aBUCHMYIO
3 peKTUBHOCTb B MBIIIUHON apTpuTHOU Moxenu (Z. Pan et al., Chem. Med Chem. 2007
2:58-61).

BTK Takxe 5kcrnpeccupyercs KIeTKaMH OTJIMYHBIMU OT B-KJIETOK, KOTOPBIE MOTYT
OpITh BKJIOYEHbI B Oose3HeHHble mpouecchl. BTK mpencrasnser coOoil KiIrO4YeBOi
kOMIOHEeHT Fc-ramma nepepgaum cursHaja B MueJOUAHBIX kieTkax. Hanpumep, BTK
skcnpeccupyercs nabpouuramu U BTK-geduuutHbie 7a0pOUMTBI, MPOU3BOIUMBIE
KOCTHBIM  MO3TOM,  JE€MOHCTPHPYIOT  OCNaOJeHHYI  aHTUIeH-UHAYIUPOBAHHYIO
nerpanyssuuio (Iwaki et al. J. Biol. Chem. 2005 280:40261). Oto noka3ssiBaet, uto BTK
MOKeT OBITh MOJE3HBIM JJISI JICYCHHsS] OTKJIUKOB MATOJOTHYECKUX JAaOPOIUTOB, TAKUX KaK
anneprus u actma. Takke MoHouuthl OT XLA DNanueHTOB, y KOTOPBIX OTCYTCTBYET
aktTuBHOCT, BTK, moOKa3piBalOT yMeHbIIEHHOE TNpoayuupoBaHue (akTopa HeKpo3a
onyxonu-aibda mnocie crtumyisuuu (Horwood et al. J Exp Med 197:1603, 2003).
ITosToMy BOcCnajieHHe aKTUBHpPyeMble (HaKTOPOM HEKpPO3a ONMyXoJu-ajbda MOXKET ObITh

CMOIYyJUPOBAHO HU3KOMOJIEKYIsipHbIMH HHrHOUTOpamMu BTK.

KpaTtkoe onncanue nzodperenus
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Haiineno, uto 1-(4-{[6-AmMuHno-5-(4-peHokcu-peHun)-nupuMuInH-4-uIaMIHO]-
meTun j-nunepunuH-1-un)-nponeHon (Coenmnenune 1), u ero ¢apmaneBTHYECKH
npueMieMble KOMIIO3ULIUHU, ABISAIOTCS 3P pekTuBHbIMU B KauecTBe nHruoOuropos BTK.

B omnom oObekte, CoenuHenue | mpencTaBieHO B 3HAYUTEJIbHON CTEMEHU
KPUCTAJIMYECKON u HeconeBoil Qopme, Ha3BaHHOW Popma A2, Kak ONUCAHO W
OoXapakTepu3oBaHO 3aecb. B omHoM oObekre, CoenuHeHue | TIPEACTaBIEHO B
3HAYUTEJbHON CTENMEeHM KPUCTAJIUYECKOW U HecosieBoil (opme, Ha3BaHHO Dopma NF4
KaK ONHCAHO U OXapakTepusoBaHo 3aeck. B onHom oObekre, Coenunenue 1
NPEeACTABICHO B 3HAYUTENBHON CTENMEeHW KPUCTAJUINYEeCKOW U HeCcoleBOod ¢opme,
Ha3BaHHOW ®opma NF5 kak onmMcaHO U OXapakTepU30BAHO 31eChb. B ogHOM oOBekTe,
Coenunenue | mpeacTaBieHO B 3HAYUTEJIbHOHN CTENEHUW KPUCTAJUIMYECKOW U HECOJEBOM
dopme, HazBaHHOH Popma NF6 kak onmmcaHo M OXapakTepHU30BAaHO 34ech. B nmpyrom
oobexkTe, Coenunenume 1 mpencrasieHo B amopdHOIl ¢opMe Kak ONUCAHO W
OXapaKTepPU30BAHO 3/1€Ch.

B omnpenenennbix oObekrax, CoemuneHue 1 mnpexncraBiseT coOOl MaJOHATHYIO
coneByro ¢opmy Manonar-NF1. B onpenenennbix oObektrax, CoenuHenue |
npencrasisier coboii cykuuHaTHyro coneByro (opmy Cykuunat-NF1. B onpeneneHHbIx
obbektax, Coenqunenne 1 mpencrasisier coO0oOil OokcallaTHYK cosieByro ¢opmy Okcanar-
NF1. B ompenenennbix oObektax, Coenunenue 1 mpencrabiser coboii pymapaTHyio
coneByro ¢opmy @ymapar-NF1. B onpenenennbix oObekrax, Coeaunenue 1
npeacraBisier cobod ManeaTHyw coseByr ¢opmy Manear-NF1. B omnpeneneHHbIX
oobekTax, CoenuHenue | mpencrasisier coOol murpaTHyio coseByro ¢opmy Llurpar-
NFI1.

CaolicTBa TBepIOro BEIIECTBA COOTBETCTBYIOIHE ero 3¢ (P eKTHBHOCTH B KauecTBe
JeKapcTBa MOTYT 3aBHCETh OT OpPMBI TBEpAOro BemecTsa. Hanmpumep, B JeKapCTBEHHOM
BeLeCTBE, Bapualuu TBepAOoH (GopMBl MOTYT MPUBOAUTH K pas3jM4YUsIM B CBONCTBax,
TaKuX KaK TOYKa MJABJIECHHUS, CKOPOCTh PacTBOpeHUs, abcopOums B POTOBOH IOJIOCTH,
OMONOCTYNHOCTD, PE3YJIbTAThl TOKCUKOJIOTUH U PE3YJIbTaThl KIMHUYECKUX HUCIBITAHUI.

HexoToprle mpeuMymiecTBa CIEAYIOMINX TBEPAbIX (OPM BKIIOYAIOT CIEOyIONee.
A2: Kpucramnnueckas mopdonoruueckas Gopma, O4eHb XOpomas KPHUCTAIIUYHOCTD,

Cnerxa rurpockonuyHas corjacHo Ph. Eur. (maparpag 5.11.), Tonmpko mnpoueccsl
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dusnyeckoit copbuuu; Beicokas TepmocToiikocTs (T.11. ~175 °C); bosee BricOKHe YPOBHH
TEPMOJMHAMUYECKOH pPacTBOPUMOCTH IO CPaBHEHHUIO ¢ (GOpMOIl NMpenbiaymero ypoBHS
TexHUKU Al B xxenynouHo-kumeunout cpeae: FaSSIF: mpubnusurensuo B 1.5 pasa Belwie,
yeM y popmer Al u pocharHo-conesBoii Oydpep pH 7.4: npubnusurensHo B 2 pas3a BblLIe,
yeM y ¢opmbl Al;, UncrodasHas TEXHOJOTHYHOCTb B Oosbinom Macmrabe (kr). NF4:
Kpucrannuyeckass Mopdonorudeckas ¢opma, Xopomas KPHCTAJUIMYHOCTh, BrIcokas
tepmocToiikocTh (T.m. ~165 °C). NF5: Kpucrannumyeckas mopdonorudeckas ¢opma,
xopomas KpucrauimuHocTs;, Crnerka rurpockonuuHas corsacHo Ph. Eur. (maparpad
5.11.), Tonbko mpouecchl pusuyeckoit copbumuu; Bricokas TepmocTolkocTh (T.m. ~164
°C); bonee BbICOKHME YPOBHH KHHETHYECKOHW pacTBOPUMOCTH (4 4) IO CpaBHEHHIO C
dbopMoii mpenbiAyInero ypoBHs TexHHKH Al B OMOameKBaTHOW >KeNyIOYHO-KHUIIEYHOMN
cpene: FaSSIF: npubnusurensHo B 1.5 Boime, uem y ¢popmbl Al. NF6: Kpucrannuueckas
mopdonoruueckas (Gopma, xopomas KPUCTAIUYHOCTh, Clierka THUTPOCKOMHYHAS
cornacHo Ph. Eur. (maparpag 5.11.), Tonbko mpoueccol ¢pusndeckoi copbuuu; Bricokas
TepMocToiKkocTh (T.11. ~158 °C); Bonee BricOkMe YPOBHHM KHUHETHYECKOH pPacTBOPUMOCTH
(4 4) mo cpaBHeHUIO ¢ (HOPMOH TpEAbIAYINEro ypoBHsA TexHHUKH Al B OuoamekBaTHOM
xenaynouHo-kumewyHol cpene: FaSSIF: mpubnusurensno B 3 Bblme, uem ¢opma Al.
Manonat-NF1: Kpucrannudeckas Mopdonorudeckas ¢opma, OueHb Xopolias
KPUCTAJUIMYHOCTD; cTexuoMerpus coiu 1:1; Cnerka rurpockonuunas cornacao Ph. Eur.
(maparpag 5.11.), Tonpko mpouecchl ¢puzndeckoil copdbuum; Bricokas TEpMOCTOHKOCTD
(t.m./c pasn. ~139 °C); bonee BbicOKME ypOBHHU pacTBOpeHHs (2 4) MO CPaBHEHUIO C
dbopMoii mpenbiayiiero ypoBHs TexHUKH Al B OMOameKkBaTHOW 3KeTyIOYHO-KUILIEYHOM
cpene: FaSSIF: npubnusurensHo B 2 Beiwne, ueM ¢popma Al u FeSSIF: npubnusurenrvHo B
3.5 Boie, yem ¢popma Al. Cykuunat-NF1: Kpucrannudeckas mopdosorudeckas popma,
OUEHb XOpollas KPHUCTAIIUYHOCTH, crexuomeTpus conu 1:1; Cnerka rurpockonuvHas
cornacHo Ph. Eur. (maparpag 5.11.), Tonpko mpouecchl puzudeckoin copOmuun; Bricokas
TepMOCTOHKOCTh (T.1./c pasn. ~122 °C); bonee BbICOKHE YpOBHH pacTBOpeHus (2 4) mo
CpaBHEHHIO ¢ (opMOil mpeabIaymero ypoBHs TeXHUKU Al B OM0aqeKBaTHOM JKeJIyIOYHO-
kumedHor cpene: FaSSIF: mpubGnuszutensHo B 3 Bbime, yem ¢dopma Al u FeSSIF:
npubmusurensHio B 3.5 Beime, 4yeM ¢opma Al. Oxcanar-NF1: Kpucrannnueckas

Mopdonorudeckas ¢opmMa, 0O4eHb XOpOIIass KPUCTAJIUYHOCTh, CTeXHOMeTpus conu 1:1;
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Cnerka rurpockonuyHas corijacHo Ph. Eur. (maparpag 5.11.), Tonpko mpoIeCCHI
¢uznyeckoit copbunn;, Beicokas repmocToiikocts (T.11./c pasn. ~188 °C); bonee Bricokue
YPOBHU pacTBOpeHHs (2 4) MO CpaBHEHUIO ¢ (OPMOI MpenbIayLero ypoBHs TexHUKU Al
B OmoanekBaTHOW xenynoyHo-kumeyHol cpene: FaSSIF: mpubnusurensHo B 1.5 BbImIe,
yem popma Al u FeSSIF: nmpubnusurenbuo B 3.5 Brime, uem popma Al. dymapar-NF1:
Kpucrannuyeckas Mopdosorunueckas ¢opma, OYeHb XOpomas KPHCTANIHYHOCTB;
crexuomerpusi coau 1:1; Cnerka rurpockonuunas corjacHo Ph. Eur. (maparpad 5.11.),
TOJIbKO mpornecchl pusndeckoit copbumun; Bricokas tepmocToiikocth (T.1m./c pazn. ~175
°C). Manear-NF1: Kpucrannuueckass ™mopdosorudeckas ¢opma, OYEHb XOpolias
KpUcTtayumuuHocTh;, 1:1 crexuomerpus conu, Herurpockommunas coriacHo Ph. Eur.
(maparpad 5.11.), Tonbko mpouecchl ¢puznveckoii copOiuu; Bricokas TEPpMOCTOHKOCTD
(t.m./c pasn. ~163 °C). Hurpar-NF1: Kpucrannudeckas Mmopdonorudeckas popma, o4eHb
Xopouas KpUCTAIINYHOCTh, cTexuoMeTpus conu 1:1; Cnerka rurpocKkonuvHasi COrJiacHO
Ph. Eur. (maparpag 5.11.), Tompko mpomeccsl ¢usndeckoir copOdbumu; Bricokas
TepMOCTOUKOCTH (T.11./C pazn. ~134 °C).

Coenunenue 1, u ero ¢QapmaneBTUdeckU MNpUeMIIEMble KOMIO3ULMH, SIBISIOTCA
NpUEeMIEMBbIMH ISl JIYEHHUs] MHOXeCTBa 3a00JeBaHUl, HapyIIeHWH WIN COCTOSHHM,
cesa3anHblx ¢ BTK. Takue 3a0oneBaHusi, HapyIlIeHUs] UIH COCTOSIHUS BKJIIOYAIOT TaKOBBIE,
ONHMCAHHBIC 371€Ch.

KPATKOE OIINCAHUE PUCYHKOB

OUT'. 1: [TopourkoBasi peHTreHoBcKast Audpakrorpamma Popmbr A2.

OUT. 2: MpubauzuTenbHbli BUA OTASIbHON KPUCTAJIMYECKOH CTPYKTYpbl @OpMBbI
cBoboxHoro ocHoBaHust A2 Buonb A-Ocu.

OUT. 3: Nuarpamma JICK dopmbl cBoGoaHOTO ocHOBaHus A2 (50 K/MuHn).

OUI'. 4. luarpamma TT'A ¢popmsl cBobogHoro ocHoBanus A2 (5 K/mun).

OUI'. 5: U3orepma copbuun Boasinoi napsl (25 °C) popmbl cBOOOAHOTO OCHOBAHUS

A2.

OUI'. 6: IlopowkoBasi peHTreHOBCKas naudpakrorpamma (Gopmbl CcBOOOAHOTrO

ocHoBaHUs NF4.

OUTI'. 7: Nuarpamma JICK ¢opmsl cBoGoauoro ocHoBanus NF4 (50 K/mun).

OUT. 8: Tuarpamma TT'A popmsr cBoGoaHOro ocHoBanusi NF4 (5 K/mun).
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OUI'. 9: TlopomkoBasi peHTreHOBCcKas naudpakrorpamma (GopmMbl CBOOOIHOTO
ocHoBaHus NF5.

OUTI'. 10: Auarpamma JICK dpopmsr cBoboguoro ocHoBanus NFS (50 K/mun).

OUI'. 11: duarpamma TT'A ¢popmbl cBobonHoro ocHoBanust NF5S (5 K/mun).

OUI'. 12: Hszorepma copbuum BoxsHoil mapel (25 °C) ¢opmbr cBOOOAHOTrO
ocHoBaHus NFS.

OUI'. 13: TlopowmkoBasi peHTreHOBckas audpakrorpamma ¢Gopmbl CBOOOIHOTO
ocHoBaHust NFO.

OUTI'. 14: Nuarpamma JICK dpopmsl cBoGoaHOro ocHoBanus NF6 (50 K/mun).

OUTI'. 15: Nuarpamma TT'A ¢opmbl cBoOonHoro ocHoBanust NF6 (5 K/mun).

OUI'. 16: Hszorepma copbuuu BoasHoi mapel (25 °C) dopmbl ¢BOOOIHOTO
ocHoBaHust NF6.

OUI'. 17: IlopomkoBasi PEHTreHOBCKas OuU(pakTorpaMmMa MaJOHATHOW COJIEBOH
¢dbopmbl Manonat-NF1.

OUTI'. 18: Auarpamma JICK dpopmsl Manonat-NF1 (5 K/mun).

OUT'. 19: Auarpamma TT'A ¢popmber Manonat-NF1 (5 K/mun).

OUTI. 20: UzoTepma copbumnu BoasiHou mapsl (25 °C) popmbr Manonatr-NF 1.

OUI'. 21: IlopomkoBas PeHTIrE€HOBCKas CYKLMHATHOH nudpakrorpaMma cCoJIeBOMH
¢dopmbr Cykiunaar-NF1.

OUI'. 22: Nuarpamma JICK ¢opmsr Cykuunar-NF1 (5 K/mun).

OUTI'. 23: Nuarpamma TT'A popmsr Cykmunat-NF1 (5 K/mun).

OUT. 24: UzoTepma copbumnu BoasiHo mapsl (25 °C) popmbr CykumHaT-NF 1.

OUI'. 25: TlopomkoBass pPEHTreHOBCKas AudpakTorpaMma OKCAJIATHOH COJIEBOHU
¢opmbl Okcanat-NF1.

OUTI'. 26: Auarpamma JICK dopmsr Oxcanar-NF1 (5 K/mun).

OUTI'. 27: Nuarpamma TT'A popmbr Oxcanat-NF1 (5 K/mun).

OUT. 28: UzoTepma copbumnu BoasiHou mapsl (25 °C) popmbr Okcanat-NF1.

OUI'. 29: TlopowmkoBasi PEeHTreHOBCKas audpaktorpamMma (¢GyMapaTHON COJEBOH
dbopmbl Dymapar-NF1.

OUI'. 30: Nuarpamma JICK dopmer @ymapar-NF1 (5 K/mun).

OUTI'. 31: Nuarpamma TT'A popmber @ymapar-NF1 (5 K/mun).
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OUTI. 32: UzoTepma copbumnu BoasiHou mapsl (25 °C) popmbr Dymapar-NF1.

OUI'. 33: TlopoumkoBasi pEeHTreHOBCKas AudpakTorpaMma MalieaTHOW COJIeBOH
¢bopmer Manear-NF1.

OUTI. 34: Nuarpamma JICK dpopmbr Manear-NF1 (5 K/mun).

OUI'. 35: Nuarpamma TT'A ¢popmbr Manear-NF1 (5 K/mun).

OUTI. 36: UzoTepma copbumnu BoasiHou mapsl (25 °C) popmer Manear-NF1.

OUI'. 37: IlopomkoBas peHTreHOBCKas AudpaxTorpaMMa LUTPATHOH COJEBOMH
¢opmel Llutpar-NF1.

OUTI. 38: Nuarpamma JICK popmsr Lutpar-NF1 (5 K/mun).

OUI'. 39: Nuarpamma TT'A dopmsr Llutpar-NF1 (5 K/mun).

OUT". 40: UzoTepma copbumnu BoasiHou mapsl (25 °C) ¢popmsr Lutpar-NF1.

OUI'. 41: TlopowmkoBasi peHTreHOBckas audpakrorpamma ¢Gopmbl CBOOOIHOTO
ocHOBaHus Al.

OUT. 42: Nuarpamma JICK dpopmbl cBoGoaHoro ocHoBanus Al (50 K/mun).

OUI'. 43: Nuarpamma TT'A ¢opmbl cBobogHoro ocHoBanust Al (5 K/mun).

OUI'. 44: Hszorepma copbuum BoasHOW mapel (25 °C) ¢opmbl ¢BOOOAHOrO
ocHoBaHus Al.

OUT". 45: IIpuOnu3uTENbHBINH BU OTAEIPHOW KPUCTAIIIMYECKONH CTPYKTYPbI (POPMBI

cBoboaHOro ocHosanus Al sgonp b-ocu.

IIeTa.nbﬂoe ONMHCAHHEC KOHKPETHDBIX BAPDUAHTOB OCYIIE€CTBJICHUSA

1. Qouee Onucanue Coeounenuii Hzoopemenusn

B omnpenenenHbIXx 00bBeKTax, NaHHOE H300pPETEHUE MPEAOCTABISAET HHTUOUTOPBI
BTK. B HekoTOphIX BapWaHTaxX OCYIIECTBJEHUS, TaKU€ COENMHEHHUS BKJIOYAKT
COCOANHCHUA (I)OpMy.]'[, OMUCAaHHBIC 3€Ch, UJIU HUX (bapMaL[eBTI/ILIeCKI/I npuemMJjicMbl€ COJIH,
re KaxkJas IepeMeHHas ABJIeTCs TaKOW KaK ONpPEAeNIeHO U OMUCAHO 3€Ch.

2. Coeounenun u Onpeoenenus

L ]

Kak mnpumeHsOT 371ech TepMUH "aMOpQHBIH" OTHOCHUTCA K TBEpABIM (opMmam,
KOTOPbIE COCTOAT M3 HEYNOPSJOYEHHBIX pACHOJOXKEHUI MOJIEKYJ M HE HUMEKT

Pa3IMUYUMON KPUCTANIUYECKON PEIIEeTKH.
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Kak mnpumeHstor 3aech "KpPUCTANIUYECKHUH" OTHOCUTCA K COEJUHEHHSM WU
KOMITIO3HUIIHAM, rae CTPYKTYPHBIC 3BC€HbA pPacmoI0OXKEHbI B (1)I/IKCI/IpOBaHHbIX
reOMETPUYECKUX [MaTTePHAX WM pPEIIeTKaX, TaKUM O00pa3oM, YTO KPHUCTAIUYECKHE
TBEpPAble BEIIECTBA HMMEIT YeTKUH NalbHOMEpHbIH mnopsAnok. CTPyKTypHbIE 3BEHbS,
KOTOPBI€ COCTABJIAIOT KPUCTAJIIUUECKYIO CTPYKTYPY, MOTYT NMPEACTABIATh COOOH aTOMBI,
MOJIEKYJIbI, WJU  HOHbI. Kpucrannuueckue TBEpAblE  BELIECTBA  MOKa3bIBAIOT
ONPeACJICHHBIC TOYKU IIJIABJICHUSA.

TepMuH "XUMHUYECKH YCTOWYUBBIN", KaKk NPUMEHSIOT 34€Ch, O3HAYAET, YTO TBEpHAas
dopma CoenuHenusi 1 He pasjaraeTcs Ha OJHO MJIM HECKOJBKO Pa3HbIX XHUMHUUYECKHUX
COENMHEHHUH, KOrga NOABEpraeTcss KOHKPETHO 3aJaHHBIM YCJIOBUSM, Hamnpumep,
40°C/75% OTHOCUTENbHAs BIAXHOCTb, B TEYEHHME 3aJaHHOTO MEPUOJA BPEMEHH,
Hanpumep, | aeHb, 2 nHs, 3 nHs, | Henmento, 2 Henenau, WIU AoJblue. B HeKOTOpBIX
BapHaHTax oOCyIlecTBJeHus, MeHee, deM 25% TBepmoil Qopmel Coenunenus |
paziaraercs, B HEKOTOPbIX BapHMaHTaX OCYINECTBIEHUs, MeHee, ueM okoio 20%, MmeHee,
yeM OkoJIo 15%, meHee, ueMm okoyo 10%, meHee, yeM okojio 5%, MeHee, ueM 0K0jo 3%,
MeHee, yeM okoJyio 1%, meHee, yem okosio 0.5% dopmbl CoenuHenust 1 pasnaraercs npu
3aJaHHBIX YCJIOBUSX. B HEKOTOpBIX BapHaHTaX OCYLIECTBIEHHs, OOHapyxX uUMoe
kosinuecTBO TBepaoi Gpopmel Coenunenns: 1 He pa3jmaraercs.

TepmuH "pusmdeckn yCTOHYUBEBIN", KaK MPUMEHSIOT 31€Ch, O3HAYAET, UYTO TBEpHas
dopma CoenuneHust 1 He U3MEHsIETCA B OJHY WUIIM HECKOJBKO pasHbIX Qpuznmdyeckux Gpopm
Coenunenus 1 (Hampumep, pasHblii TBepabie ¢popmbl usmepsemsie PITJ[, ACK, u T.mm.),
KOrJla TIOABEPraeTcss KOHKPETHO 3alaHHbIM  yCioBusM, Hampumep, 40°C/75%
OTHOCHUTEJIbHAS BJIAXXHOCTb, B TEUEHHE 3alaHHOTO NMEepHoJa BpeMeHHU, Hanpumep, |1 neHsb,
2 ngusaA, 3 ngws, 1 Henmemwo, 2 Hedenu, HWIA JO0Jblie. B HEKOTOPBIX BapHaHTax
ocymecTBieHus, MeHee, 4yeM 25% tBepnoil ¢popmbl CoenuneHuss 1 n3MeHsieTcst B OQHO
U HECKOJIbKO Pa3HbIX (Pu3nueckux (HOpM, KOTAa MOABEPraeTcss KOHKPETHO 3aJaHHBIM
ycJIOBHUSIM. B HEKOTOpBIX BapuaHTaX OCYINECTBJIEHHS, MeHee, ueM okojio 20%, meHee,
yeM OKoJI0 15%, meHee, ueMm okoyo 10%, meHee, yeM okojio 5%, MeHee, 4yeM 0K0Jo 3%,
MeHee, 4eM okoio 1%, menee, yem oxojo 0.5% TtBepmoii ¢opmer CoenuHenus 1
U3MEHSEeTCS B OJHO MJHM HECKOJbKO pas3HbIx ¢usnueckux ¢opm CoenmHenus 1, xorma

noaBEpracTCA KOHKPETHO 3aJaHHBIM YCIOBUAM. B HCKOTOPBIX BapuaHTax
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ocywmecTBieHus, OOHapyxkuMoe koiaudecTBo TBepnod Qopmer Coenunenus 1 He
HU3MEHSIETCSI B OHO WJIM HECKOJbKO (pusuuecku pa3Hbix TBepaAbix Gpopm Coenunenus 1.
Kak npumeHstoT 31€ech, ¢ppa3a "B 3HaUUTENbHOU cTenenn amoppHoe Coenunenne 1"
npuMeHsieTcsl B3aumo3ameHsiemo ¢ ¢pasamu "amopduoe Coenunenue 1," "amopdrHoe
CoenuHenue 1 B 3HAUUTENBHON CTENIEHU HE CONEPIKUT kpuctamnuyeckoe Coenunenue 1,"
U "B 3HAYMTENbHOW cTemeHu amMopdHbid 1-(4-{[6-AMuHO-5-(4-peHokcu-dpennn)-
NUPUMHIHH-4-MIIAMUHO |-MEeTHUJ } -ITUNePUINH- | -HIT)-TPOTIeHOH. " B HEKOTOPBIX
BapHAHTaX OCYIIECTBIEHHUs, B 3HAYUTENbHOH cTeneHu amopdHoe CoenuHenue 1 umeer
MeHee, ueM okojo 30% kpucramnuueckoro Coenunenus 1, HanmpuMep, MeHee, Y€M OKOJIO

30% xpucrannuueckoro Coenunenuss 1, Hampumep, MeHee, ueM okojJo 25%

;
kpuctamnuueckoro Coenmnenus 1, MeHee, uem okono 20% KpPHUCTANIHYECKOTO
Coenunenus 1, menee, uem okoso 15% xpucrannuueckoro Coenunenusi 1, MeHee, yem
okoso 10% xpucrannuueckoro Coequnenus 1, MmeHee, 4ueM OK0JIO 5% KPUCTANIMYECKOTO
Coenunenus 1, menee, uem okosio 2% kpucramnudaeckoro Coennnenus 1.

Kak mnpumenstor 3xech, ¢paza "B 3HAUUTEIBHOH CTENEHH KPHUCTAJIINYECKOE
Coenunenue 1" mnpumensiercss B3aumoszamensiemo ¢ ¢paszamu "Coegunenue 1," wu
"kpucramnudeckoe CoenuHeHue | B 3HAUUTENbHON CTENEHU HE COAEPKUT aMopdHOe
Coenunenue 1." B HEKOTOpPBHIX BapuUaHTaX OCYILECTBJIEHUS, B 3HAUYUTEJIbHON CTENEHU
kpuctannuueckoe CoennHenne 1 umeer meHee, ueM okojio 30% amopduoro CoenuHeHuUs
1 wunm npyrux TtBepAabix ¢opMm, Hampumep, MeHee, 4yeM okono 30% amopdHOro
Coenunenus | wunam npyrux TBepAbIx (opm, Hampumep, MeHee, 4eM Okojgo 25%
amoppuoro CoenmuaenHus 1 wmnm napyrux TBepabIX ¢GopMm, MeHee, deM okono 20%
amoppuoro CoenuHeHus 1 wunm nApyrux TBepAbIX ¢GopMm, MeHee, ueM okojo 15%
amopduoro Coemunenuss 1 wunu aApyrux TBepAbIX ¢GopMm, MeHee, 4yeM okoso 10%
amopproro Coengunenus | wunu apyrux TBepAbix ¢(opm, MeHee, 4deM oOkoyno 5%
amoppuoro CoenmHenuss 1 wunu apyrux TBepAbIx (opm, MeHee, deM oOkono 2%
amoppuoro Coenunenus | wunam npyrux TtBepablx (opMm. B HekoTopsIXx BapuaHTax
OCYIIEeCTBJIEHHUsl, B 3HAYUTEJIbHOW cTeneHH Kpucramnudeckoe CoenuHeHue 1 umeer
MeHee, ueM okoJio 1% amopduoro Coenunenus 1 wim Apyrux TBepAbIX Gopm.

TepmuH "B 3HaUUTENbHON cTeneHW He comepkut" (kak B (pase "B 3HAUHUTEIbHOMU

cTeneHu He comepkut (popmbl X"), KOraa OTHOCHTCS K OOO3HAUYEHHOW TBepnoil dopme
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Coenunenus 1 (Hanmpumep, amopdHast WM KpUcTauindeckas Gopma, onucaHHas 37€Ch),
O3Ha4yaeT, u4TO MpPUCYTCTBYeT MeHee, ueM 20% (MaccoBrix) obo3HaueHHOU GopmbI(popm)
Win TnpucytcTsyer co-popma(popmsl) (Hampumep, KpHCTaJLIMUECKas WIHM aMopgHas
dopma Coenunenus 1), Oojiee NPEeANOYTUTENIBHO, MPUCYTCTBYeT MeHee, udem 10%
(MaccoBbix) oOo3HaueHHOU ¢opmbi(popm), Ooliee NPEANOUTHUTENBHO, MNPUCYTCTBYET
meHee, 4yem 5%  (maccoBbix) oOo3HaueHHOU  Qopwmbi(hopm), wu  Hambosee
NPEeaNnoOYTHTENIbHO, MPUCYTCTByeT MeHee, ueMm 1% (MaccoBbix) 0OO3HAYEHHOM
dopmei(popm).

TepmuH "B 3HAYUTENBHOH CTENMEHW YHUCTBIA", KOTZAa OTHOCHTCS K OOO3Ha4YeHHOU
tBepnoit ¢opme CoenmHenus 1 (Hanpumep, amMopdHas HIM KPUCTAIIUYECKas TBepras
dopma, ommcaHHas 37eChb) O3Ha4daeT, 4TO OOO3Ha4deHHas TBepAas (Gopma COAEPKUT
meHee, deM 20% (MacCOBBIX) OCTaTOYHBIX KOMIIOHEHTOB, TaKHMX KaK Yepeayrolnasics
nonumopdHass unu  usomopdHas  Kpucraimnudeckas ¢popma(popmel) uam  co-
dbopma(popmsr) Coenunenusi 1. [IpeanodYTUTETBHO, YTO B 3HAUUTEIbHON CTEMEHU YUCTAs
tBepnas ¢popma Coenunenus 1 comepxut Mesee, yueM 10% (MaccOBBIX) YepeAYIOLIUXCS
nouMOpQHBIX WIH u30MOpPHBIX Kpuctamdyeckux ¢opm Coenunenus 1, Oonee
NPEeANOYTHTENbHO MeHee, 4eM 5% (MacCOBBIX) UYEpeAYIOINUXCs MOTUMOPQHBIX HIH
nzomMopdHbIx Kpuctamnuueckux ¢popm Coenunenus 1, u Hamboyiee MPEANOYTUTEIBHO
MeHee, uYeM 1% (MacCOBBIX) 4YepenyrIUXCs MOTUMOPPHBIX HWIH H30MOPQHBIX
kpuctainueckux popm Coenunenus 1.

Kak mpuMeHsOT 371€Ch, "qucnepcus” OTHOCUTCS K AUCIEPCHOM CHCTEME, B KOTOPOM
OJIHO BEIIeCTBO, AUCIHepcHas (asa, pacrnpeneseHo, AUCKPETHBIMU €UHHUIAMH, B 00beme
BTOpPOro BeliecTBa (HempepbiBHAsA pa3a uiau Hecymas cpena). Pasmep nucnepcHoi dasbl
MOKET CHJIbHO BapbUpOBATbCS (HAMpPUMep, OT KOJUIOMIHBIX YaCTHI] HAHOMETPOBOIO
pasMepa OO0 HECKOJbKUX MHUKPOH B padmepe). B obmem, aucnepcHbie pa3bl MOTYT OBITh
TBEPAbIMH BEINECTBAMH, JKUAKOCTAMH MJIM Ta3aMH. B ciydae TBepnoH IHCIEpCHH,
aucmepcHass u HempepbiBHas (aspl o0e SBISIOTCS TBEPAbIMH BelecTBaMU. B
bapmaneBTHUYECKOM NPUMEHEHUN TBepaast aUCIepcus MOJKET BKJIFOYATh
KpHUCTaJLIMUecKoe jiekapcTBo (mucnepcHas (asza) B amoppHOM monumepe (HempepbiBHAs
¢dasza), wim anpTepHaTHBHO, amMopdHOe nekapcTBo (mucnepcHas ¢asza) B amopdHOM

noixuMepe (HempepbiBHas (aza). B HEKOTOpPBIX BapuaHTaX OCYLIECTBJEHHs aMopdHas
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TBepAas AUCHEPCUS BKIJIIOYAET TMOJUMEpP, COCTOSIMI W3 aucnepcHod Qaspl, u
JEKapCTBEHHBIX COCTABISAIOIIMX HenpepelBHONH ¢a3pl. B HekoTopbIx BapuaHTax
OCYILIECTBJIEHUs nucnepcus BkiawodaeT amoppHoe CoennHeHue | WIM B 3HAUUTENbHOM
crenenu amopduoe Coennnenue 1.

Tepmun "rBepmas amop¢HBIH nucnepcus’ B LEJIOM OTHOCUTCA K TBEpAOH
AUCHEPCUU JIBYX HJIM HECKOJBbKHX KOMIIOHEHTOB, OOBIYHO JIEKAPCTBAa W IOJHUMEpa, HO
BO3MOXKHO COJepiKalled Ipyrue KOMIIOHEHTBHI, Takue Kak CcyphakTaHTbl WIH Apyrue
dapmaneBTHUeCKHe BCIoMoraTenbHble BemecTBa, rae CoenuHeHue 1 mnpexacTaBiseT
coboii aMop¢pHOe UM B 3HAYUTEIbHOH CTeneHH amopdHoe (Hampumep, B 3HAYUTEJIbHOM
CTENEeHH He copepxkamee kpucrannuueckoe Coenqunenue 1), a pusnueckas ycTOHIMBOCTD
W/WUIA BpeMsl PaCTBOPEHUs U/UIIM PACTBOPHUMOCTb aMOP(HOIo JIEKapCTBA YBEJIHYHBAIOT C
IOMOIIBIO IPYTHX KOMIIOHEHTOB.

Kak mnpumeHsioT 31ech, TepMHUHbI "okono" u "mpubnusuTenpHO", Koraa
NPUMEHSIIOTCS. OTHOCHTEIBHO 103, KOJHYECTB WU MAaCCOBBIX MPOLEHTOB KOMIIOHEHTOB
KOMITIO3ULIMM WJIM JO3UPOBAHHOH (OpPMBI, O3HAYAIOT 03y, KOJIHMYECTBO HIHU MAaCCOBBII
NPOLEHT, KOTOpblE pACIO3HAETCS CHELHUANUCTOM B JaHHOW OO0JAacCTH TEXHUKH IS
obecneuenusi papmakongornyeckoro s¢dexra, 3kBUBaIEHTHOroO 3¢p(eKTy, MOIyIeHHOMY
U3 yKa3aHHOW 03B, KOJMYECTBAa MJIM MacCOBOro IpoleHTa. B ocoOeHHOcTH TepMuH
"okonmo" wuiu "mpuOnu3uTENHHO" O3HAYAeT MPUEMIIEMYI OIIHOKY IJIsi OTHAENbHOTO
3HAYEHUs] KaK OIpeNesNeHO CHeLHaJTNCTOM B JaHHOH 00JacTH TEeXHUKH, KOoTopas
4aCTUYHO 3aBUCHUT OT TOro, Kak 3TO 3HA4YeHHE M3MepsieTcsl WM ompenenserca. B
HEKOTOPBIX BApPHAHTAX OCYILIECTBJIEHHs, TEPMUH "OKoyo" miH "mpuONU3UTENBHO" HMeEeT
3Ha4yeHue B npenenax 1, 2, 3, unu 4 cTaHOapTHBIX OTKJIOHEHHWH. B HEKOTOPBIX BapuaHTax
OCYIIEeCTBJEHHS, TepMHUH "OKOJO" uau "mpubnu3uTeNbHO" MMeEeT 3HaUYeHHE B Mpenenax
30%, 25%, 20%, 15%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0.5%, 0.1%, wunn
0.05% maHHOrO 3Ha4Y€HUs UJIU JUANa30HA.

AoGGOpesuarypa "PIIJI" pacmudpoBbiBaeTCs Kak pPEHTIEHOBCKAsh MOPOLIKOBAs
nudpaxkromerpusi. Tepmun PITJ] npumensroT kak cuHouum ¢ [TP/1.

Ab66pesuatypa "JICK" pacmudpoBbiBaeTcs kak auddepeHuunanbHas CKaHUPYOLas
KaJIOPUMETPHSL.

AOGGOpesuarypa "TI'A" pacuindpoBbIBaeTCS Kak TEPMOTrpaBUMETPUUECKUI aHAJHU3.
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CoenuHeHUs 3TOTO HM300pETEHHMS BKJIOYAIOT TAKOBBIE ONHCAHHbIE B OCHOBHOM
BbIIIE, W AOMNOJHUTEJIbHO MWIJIOCTPUPYKOTCA KjlaCcCaMHu, MNOAKJIaCCaMU W BUAAMU,
packpbIThIMU 371ech. Kak NpUMEHSIOT 371ech, OyAyT NPUMEHITHCS ClenyoIlue
OIpeNieNIeHUs], €CIIU He ompeneneHo uHaude. Jlis nenei 3Toro u3o0peTeHus, XUMHYECKHIe
3JIEMEHTBhl ONIpPENeNsIOTCS B COOTBETCTBUM ¢ llepmoamdeckoil Tabmuueil 31€MeHTOB,
sepcun CAS, Handbook of Chemistry and Physics, 75™ Ed. JonoanurenbHo, obumue
NPHUHIUIBI OpraHNYecKoi xumuu onucbiBaroTest B “Organic Chemistry”, Thomas Sorrell,
University Science Books, Sausalito: 1999, u “March’s Advanced Organic Chemistry”,
5™ Ed., Ed.: Smith, M.B. u March, J., John Wiley & Sons, New York: 2001, monxoe
coepkaHnue KOTOPBIX BKIIOUEHO 3/1€Ch TOCPECTBOM CCBIIKH.

Kak npuMeHSIOT 31eCh, TepMHUH “(papMaleBTUYECKU MpHEeMJIeMasl COJb~ OTHOCHUTCS
K TaKOBBIM COJIAM, KOTOpbBIC, B HIpcaciax MeI[PIL[HHCKOﬁ TOYKH 3PCHUA, NOAXOAAT AJIiA
NpUMEHEeHUsT B KOHTAaKT€ C TKaHAMH 4YeJliOBeKa U HU3IINX JKUBOTHBIX, 0e3
HecTnenn(pUIeCKON TOKCUYHOCTH, pa3ApakeHUs, ajuIeprHYeCKOi peakui U Mogo0HOro0, U
COM3MEPHUMBI C Pa3yMHBIM COOTHOLIEHHEM IOJb3a/puck. PapmMaLeBTUUECKU NTPUEMIIEMBbIE
COJIM XOpOIIO U3BECTHHI B oOnactu TexHuku. Hampumep, S. M. Berge et al., neranpHO
omuchiBalOT (papmaneBTuuecku npuemsembie conu B J. Pharmaceutical Sciences, 1977,
66, 1-19, BKJIIOYEHHOM 3I€Ch MOCPEACTBOM CCBhUIKH. PapmManeBTUUECKH INpUEMIIEMbIE
CONM COENWHEHHH JTOro M300peTeHHs BKJIIOYAIOT TAaKOBBIE, NPOHCXONAIIHE OT
noaxoAsammux HCEOPraHUYCCKUX W OPraHUYCeCKUX KHUCIOT U OCHOBAHUH. HpI/IMepaMI/I
bapmaneBTHUECKH TNPHUEMIIEMBIX, HETOKCHYECKHX COJIeHl NPHCOEIUHEHUS KHCIOTHI
ABJIAOTCA COJIM aMHUHOTPYIIIIBI, C(I)OpMI/IpOBaHHbIe HCOPraHUYE€CKUMHU KUCJIOTAMU, TAKUMH
KaK COJsfiHas KHUCJIO0Ta, OpOMUCTOBOAOPOAHAs KHUCIOTa, (ochopHas KUCIOTA, CepHas
KHCJIOTa M TMepXJopaTHas KUCJIOTAa WM OpPraHWYEeCKHMMH KHCJIOTaMH, TaKUMH Kak
yKCyCcHasi KHCJOTa, INaBejeBas KHCJIOTAa, MAaJenHOBas KHCJIOTa, BHHHAs KHUCIOTA,
JUMOHHAs KUCJIOTA, SHTAapHasl KUCJIO0TA UM MAJOHOBAs KUCJIOTA MJIM IyTeM NPUMEHEHUs
APYTUX COCOOOB, MPUMEHSEMBbIX B 00JaCTH TEXHUKHU, TAKUX KaK HOHHBbIA oOMeH. Jlpyrue
dapManeBTHUYECKH NMPUEMJIEMbIE COJIM BKJIIOUYAIOT aAuIaT, ajJblUHAT, ackopOarT, acrnaprar,
Oenzoncyabdonar, 6enzoar, ducynbdar, 6opar, Oyrupar, kampopar, kamdpocyabpoHarT,
UTPaT, UHUKJIONEHTAHNPONMHUOHAT, MAUINIIOKOHAT, Jojeuwmincyiabdar, >TaHCynbpOHAT,

dbopmuar, ¢ymapar, TrIOKOrenToHaT, raunepodocdar, TIOKOHAT, TreMucyabdar,
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reNTOHOAT, Te€KCAHOAT, THAPOHOIN], 2—THAPOKCU—3TaHCYIb(POHAT, TAKTOOUOHAT, JIAKTAT,
Jaypar, Jaypumicyibdar, MajaT, MaieaTr, MalloHaT, MeTaHcyibpoHar, 2-—
HapTanuHCy1bGOHAT, HUKOTHUHAT, HUTPAT, OJeaT, OKcajlaT, M[ajJbMHUTAT, [aMmoar,
neKkTuHat, nepcynbdar, 3-peHunnponuoHar, ¢ocdar, muBajaT, MPONHOHAT, CTEapart,
CYKLHHAT, cyiabdaT, TapTpaT, THOLHAHAT, I-TOJNYOJCYNb(POHAT, YHAEKAHOAT, Bajepar H
nogo0Hoe.

Conn, npoucxopsuue OT MNOAXOAAIMX OCHOBAHUN, BKIIOYAIOT COJU MIEJTOYHBIX
METAaJIOB, LIeJTOYHO3EMENIbHBIX METAaJIoB, aMMOHUS u N'(Ci_4ankuna);.
IIpencraBneHHble COJNHM ILIENOYHBIX METANJIOB HWIH INEJOYHO3EMENbHBIX METAJJIOB
BKJIIOUAKOT HATPUW, JUTHH, KaJdul, KajdbUWH, MarHud u momoOHoe. JlOMOJHUTEIbHBIC
dapmaneBTHUECKH MpHEMJIEMbIE COJM BKJIIOYAIOT, €CJIH MOAXOASAT, HETOKCHYECKHH
aMMOHUI, 4YeTBEPTHUYHBIH aMMOHHUI U aMHHOBbIE KaTHOHBbI, CPOPMHUpPOBAHHBIE C
NpUMEHEHHEM IPOTHBOMOHOB, TaKMX KaK Trajuja, TMAPOKCUI, KapOokcunart, cyibdar,
docdar, HUTpAT, HU3MIHNH ANKUICYIb(POHAT U apuicyab(oHaT.

Ecnmu He ykazaHO WHOE, NOA CTPYKTypamu, H300paX€HHBIMH 371€Ch, TaKkKe
NOApPa3syMeBalOTCs BCE€ H30MepHble (Hampumep, SHaAHTUOMEpHbIE, AHACTepEOMEpHbIe U
reomeTpudeckue (M  KoHpOpMalMOHHBIE))  (GOpPMBI  CTPYKTYphl, Hampumep,
koHQurypanuu R u S ans xaxgoro acCHMMETPUYHOTO LeHTpa, uzoMmepsl Z u E nBoiiHol
cBsi3u U KoH(popmanuoHHsle uzomepsl Z u E. [losToMy oTnenbHBIE CTEPEOXUMUYECKHE
U30MepBl, a Tak)Ke OJHAHTUOMEpHble, AUACTepeOMEepHble M TreoMeTpudeckue (uUiau
KOH(pOPMAILMOHHbIE) CMECH [aHHBIX COEAMHEHUH HAaXOAATCA B Ipeaenax oObema
nzobperenns. Eciam He yka3aHO WUWHOe, BCe TayToMepHble (OpMBI COeqUHEeHUI
n300peTeHUsI HAaXOAATCS B Mpeaeax o0beMa n300peTeHusl.

Kak mpumeHSIOT 31ech, TEPMHH “MOAYIATOP  ONpenensieTcss Kak COeNNHEHHeE,
KOTOpPO€ CBSI3bIBAET M /WM HWHrUOMpyeT MHIIeHb ¢ usMepumoil adpdunHOCTHIO. B
HEKOTOPbIX BapHaHTax ocyulecTBieHus wmoayiasatop umeer ICsy u/uau  KOHCTAHTY
CBSI3BIBAHUSI MeHbIe 0Kojo 50 MxkM, meHee, uem okoyo 1 MkM, meHee, uem okojo 500
HM, meHee, yeM okoyio 100 HM, unu meHee, ueMm okoyio 10 HM.

Tepmunbl  “usmepumass appuHHOCTE® | “U3MepuMOe WHrHOUpOBaHHE,” Kak
NPUMEHST 34€Chb, O3HadyaeT usmepumoe usmeHenune B aktuBHoctu BTK wmexay

06pa3u0M, BKJIIOYAKOIIUM COCAWMHECHHUE NaHHOI'O I/1306peTeHI/I$I ujin €ro KOMHOSI/IHHeﬁ, u
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BTK, u skBuBaleHTHbIM 0oOpasuom, BkawuawimuMm BTK, nmpu OoTCYyTCTBHHM yKa3aHHOTO
COCOAMHECHHUA UJIN €0 KOMIIO3HUI[UH.

3. Onucanue coeOunenuil 0,14 npumepa

CornacHo ogHOMY OOBEKTY, JaHHOE M300peTEeHHe MPEeNOCTaBIseT TBEPAYIO GopmMy

'Lfo
T
L

N NH

Coenunenus 1,

2

1
WIH ero ¢papMareBTUYECKH IPUEMIIEMYIO COJlb.

B HeKOTOpBIX BapHMaHTaX OCYINECTBIEHHs, H30o0pereHHe oOecrnedynBaeT TBEPIYIO
dopmy A2 Coenunenus 1, teepayro popmy NF4 Coenunenus 1, tBepayro dopmy NFS
Coenunenus 1, TBepayio ¢popmy NF6 Coenunenus 1, TBepayio popmy Al CoennHenus 1,
tBepayo ¢opmy Manonat-NF1 wmanonatHo#i conu Coenunenust 1, TBepayw ¢opmy
Cyknunatr-NF1 cykuunarHoit conu Coenunenust 1, TBepaywo ¢opmy Oxcanar-NF1
okcanatHoii comu Coemunenusi 1, TBepayio ¢opmy @Pymapar-NF1 ¢ymapatHoil comm
Coenunenus 1, TBepayrw ¢popmy Manear-NF1 maneatnoii conun CoenuHenus: 1, TBepayro
dopmy L-Manar-NF1 L-manatuaoii conu Coenunenus 1, tBepayro ¢opmy Llutpar-NF1
uutpatHoii conu Coenunenuss 1, TBepayw ¢opmy Al CoenuHenus 1, uiaum TBepayro
bopmy cmecu Al u A2 Coennnenus 1.

B omHOM BapuanTe ocymiecTBieHus, uzodperenue obecneunsaer 1-(4-{[6-AMuHO-
5-(4-penoxcu-QeHnn)-mupUMUIUH-4-HIaAMUHO | -METHUJ | -IIUIIEPUANH- 1 -UIT)-IPOTIEHOH
(Coenunenue 1), oxapakTepr30OBaHHOE Kak KpuUCTajauueckas popma A2.

B HekoTOpBIX BapHaHTaX OCYIIECTBJIEHHS, popmMa A2 XapaKTepU3yeTCs OOHUM HIH
HeckoJpkuMu nukamu 20 mpu 4.7, 17.5, u 20.6 rpagycax. B HekoTophrIXx BapHaHTax

ocymecTBieHus, popma A2 xapakTepusyercs ABYMs WU HECKOJBKMMHU NMHUKaMHu 20 mpu
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47, 17.5, mu 20.6 rpagycax. B HekoTOphIX BapuaHTax ocCymecTBieHus, Gopma A2
xapakrepusyercs nukamu 20 npu 4.7, 17.5, u 20.6 rpanycax.

B HEKOTOpBIX BapHaHTaX OCyIIEeCTBIEHUs, popMa A2 XapaKTepuU3yeTcss ONHHUM HIH
HeCKOJbKMMU nukamu 20 npu 4.7, 9.4, 15.0, 17.5, 17.9, 19.0, 19.7, 20.6 u 23.4 rpagycax.
B HexkoTOpBIX BapuaHTax OCyIlleCTBJIEHHUs, (opmMa A2 xapakTepusyeTcs ABYMs HIHU
HecKOoJbkuMU mukamu 20 pu 4.7, 9.4, 15.0, 17.5, 17.9, 19.0, 19.7, 20.6 u 23.4 rpagycax.
B HekoTOpBIX BapuaHTax ocyliecTBiIeHUs, Gopma A2 XxapaKTepusyercs TpeMs HIHU
HeCKOJbKUMU nukamu 20 npu 4.7, 9.4, 15.0, 17.5, 17.9, 19.0, 19.7, 20.6 u 23.4 rpanycax.
B HexkoTOpBIX BapuaHTax ocyllecTBieHUs, Gpopma A2 xapaKTepU3yeTCs YeThIpbMS WU
HeCKOJbKUMU nukamu 20 pu 4.7, 9.4, 15.0, 17.5,17.9, 19.0, 19.7, 20.6 u 23.4 rpaaycax.
B HexkoTOpBIX BapHaHTax ocyllecTBIeHHs, Gopma A2 XapakTepu3yeTcs ISATbIO WU
HeCKOJbKMMU nukamu 20 mpu 4.7, 9.4, 15.0, 17.5, 17.9, 19.0, 19.7, 20.6 u 23.4 rpagycax.
B HexkoTOpBIX BapuaHTax OCyIlecTBIeHMs, (opMa A2 XapaKTepU3yeTCs MIECTbIO WU
HeCKOJbKMMHU nukamu 20 npu 4.7, 9.4, 15.0, 17.5, 17.9, 19.0, 19.7, 20.6 u 23.4 rpanycax.
B HekoTOpBIX BapHaHTax ocCyliecTBieHus, Gopma A2 XapakTepU3yeTCs CEMbIO HIIU
HeCKOJNbKMMU Tukamu 20 mpu 4.7, 9.4, 15.0, 17.5, 17.9, 19.0, 19.7, 20.6 u 23.4 rpagycax.
B HekoTOpBIX BapHaHTax ocyliecTBieHHs, Gopma A2 xapakTepusyercs nmukamu 20 mpu
4.7,9.4,15.0,17.5,17.9, 19.0, 19.7, 20.6 u 23.4 rpanycax.

B HexkoTOpBIX BapHaHTax ocyluecTsieHus, Gopma A2 xapakrepusyercs nukamu 26

=]
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Ne [°26 (Cu-Ko; usnyuenue) + 0.2°
16(20.3
17120.6
18121.0
19121.9
20(22.2
211231
22123 .4
231(25.9
24127.8

B npyrom BapuaHTe ocyuecTBieHus, popma A2 xapakrepusyercs audpakiuoHHON
JUArpaMMOM B 3HAUUTEIBbHON CTENEHU MOXO0Xkel Ha TakoByro OUI'. 1.

[TopomKoOBY0 PEHTIEHOBCKYK AU(PPAKLUMOHHYIO auarpaMmy (GopMbl CBOOOJHOTO
ocHOBaHUs A2 monydanu NyTeM CTaHOApTHBIX METOAMK, Kak onucaHo B European
Pharmacopeia 6™ Edition chapter 2933, wu XxapakTepu3oOBajlu CJIECAYIOLUIUMHU
PEeHTIeHOBCKMMH MOPOINKOBBIMH nudpakrorpammamu (MoHoxpomatuueckoe Cu-Koy
uznydenue, A = 1.5406 A, Tpancmuccuonnbiii nuppakromerp Stoe StadiP 611 KL). Cwm.
npumep 4.

B HexoTOpbIX BapuaHTax ocyllecTBieHus, ¢opmMa A2 XapakTepu3yercs
KpHUCTAINYeCKoi GopMoli, UMeroIneli MOHOKJIHHHYIO MPOCTPaHCTBEHHYIO Trpynny P2; ¢
napamerpamu pemetku (mpu 200 K) @ = 9.4+0.1 A, b =372+02 A, ¢c=12.8+0.1 A, u j
= 91.9+0.5° (¢ o = y= 90°). JlaHHBIE PEHTTEHOBCKOW CTPYKTypbl MOHOKpHCTAaJJa
nojydanu s Gopmbl cBOOOIHOTO ocHOBaHus A2 takxke (nudppaxtomerp SuperNova ot
Agilent, obopynoBanHbiii nerekropoM CCD ¢ npumenenuem usnyuyenus Cu K, mpu 200
K).

B HekoTOpbhIX BapuaHTax ocymecTeieHus, (Gopma A2 mpencrasBisia coOOH
Oe3BonHyw popmy.

Hpyrue ¢usmdeckue cBoiictBa Gopmbl A2 BKIIOYAKOT ciefylomee: Tepmuueckas
XapakTepucTuka A2 MOKa3bIBACT MOSBJICHHUE NMUKA IJIABJICHUS NMPU MpHOIU3UTENbHO 175
+ 2 °C (oCHOBaHO Ha MHOXECTBE H3MEpEeHHH IJisi pasHbIX o0pa3uoB ¢opmbl A2).
TepmorpaBuMerpuueckuil aHaau3 MoKa3al O4eHb HU3KYIO noTepio maccel <0.5 mac.% 1o
stoil Temnepatypsl. Juarpammy JICK ¢opmser A2 nonyuanu Ha Mettler-Toledo ICK 821

co ckopocThio Harpesa 50 K/MuH, ¢ mpuMeHeHHEM ra3o00pa3HOro asora JJjsi HNPOLYyBKHU
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npu 50 mu/mun. duarpammy TT'A ¢dopmer A2 monyvanu Ha Mettler-Toledo TT'A 851 co
ckopocTbio HarpeBa 5 K/mMuH, ¢ npuMeHeHHeM ra3oo0pa3sHOro asora IJisl MPOAYBKHU IPH
50 ma/muH. XapakTepucTtuka copObuuu BoasHOro mapa Qopmel A2 mokasana Majble
ypOBHHU morjomenus: Boasl <1 mac.% B nuama3oHe OTHOCUTENbHOW BJIaXHOCTH (0B) O-
98% 0B, 1 OUEHBb ClleTrKa MMOBBIMIEHHbIE YPOBHU MOIJIOIMEHUs BOAbl <2 Mac.% B JUamna3oHe
OTHOCUTENbHOW  BrnaxkHoctu (oB) 90-98% oB. @dopma A2 Moxker ObITh
knaccuuuupoBaHa, Kak cierka rurpockonuunas cornacHo Ph. Eur. Criteria (maparpad
5.11.). U3orepmy copOumuu BoxasiHOIN mapsl moiydanu Ha DVS-Intrinsic system ot SMS.
Kunernueckyiwo pactBopuMoctb GoOpMbBl A2 B HCKYCCTBEHHOM KHINEYHOM COKEe B
cocrossuun Haromak [FaSSIF, pH 6.5] mpu KT (mpubn. 22 °C) onpenmemsiu Kak
npubnuzureapHo 25 wmkr/mn (mocne 2 u) (cm. mpumep 8a). TepMoaMHAMHUYECKYIO
pactBopumocTb (24 u) dopmbl A2 mpu 37 °C ompenensiiu Kak NpuOIU3UTENBHO 33
MKI/MJ B UCKYCCTBEHHOM KHIIEYHOM coke B coctosHuu Harowmak [FaSSIF, pH 6.5], u
npubnuzutesapbHo 27 mkr/mn B dpocharaom Oydepe USP [pH 7.4], coorBeTCTBEHHO (CM.
npumep 806). B HekoTOpbIX BapuaHTax OCyIlecTBieHUs, ¢opma A2 npesocTaBiseT
XOpOLIYI KPHUCTAJJIUYHOCTb, SIBJSIETCA CJerKa TUTCPOCKONHMYHON, MpegocTaBJsieT
BBICOKYIO TEPMOCTOHKOCTb, W HMEET OUYEHb XOPOUIYI0 TEXHOJOTHYHOCTh B OOJBIIHX
macmrabax. Heoxunanno, gopma A2 nmokasbiBaeT 0ojee BHICOKYIO TEPMOANHAMHYECKYIO
pPacTBOPUMOCTb IO CpaBHEHHUIO ¢ ¢opmoii Al HecMOTps Ha TO, YTO OHa SBJISETCS
UCKJIIOUUTENbHO YCTOWYMBON NMPU HAarpeBaHUM, a TaK)Ke IPHU BO3AEHCTBHHU MOBBIMIEHHBIX
YPOBHEHM OTHOCUTEIBbHOW BJIAKHOCTH.

B onHoM BapmaHTe ocyecTBieHHs, n3obperenue obecrneunBaer 1-(4-{[6-AmuHo-
5-(4-penoxcu-peHun)-nupuMUINH-4-UIaMUHO | -MEeTHU | -IIUNEePUNH- 1 -1JT)-IPONIEHOH
(Coenunenue 1) oxapakTepu3oBaHHOE Kak Kpuctajaaudeckas popma NF4.

B HexkoTOpBIX BapuaHTax ocyuiectBieHus, popma NF4 xapakrepusyercs OGHUM WU
HeckoyubkuMHU nukamu 20 mpu 4.7, 16.8, u 20.8 rpagycax. B HekOTOpbIX BapuaHTax
ocymectBieHus, popma NF4 xapakrepusyercs AByMs MJIM HECKOJbKHMHU NMUKaMH 20 npu
47, 16.8, u 20.8 rpaaycax. B HekoTOpbIX BapuaHTaxXx ocyinecTBjeHusi, Gopma NF4
xapakrepusyercs nukamu 20 npu 4.7, 16.8, u 20.8 rpanycax.

B HexoTopsIX BapuaHTax ocymecTsieHus, Gopma NF4 xapakrepusyercss OMHUM HIU

HeCKOJbKkMMU nmukamu 20 npu 4.7, 9.5, 16.8, 17.4, 17.7, 19.8, 20.4, u 20.8 rpanycax. B
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HEKOTOPBIX BapwaHTax ocyiecTBieHusi, (popma NF4 xapaktepusyercs IBYyMs WIH
HEeCKOJIbKMMU nmukamu 20 npu 4.7, 9.5, 16.8, 17.4, 17.7, 19.8, 20.4, u 20.8 rpanycax. B
HEKOTOpBIX BapUaHTax ocymecTsieHus, ¢opma NF4 xapakTepusyercs Tpems WIH
HEeCKOJbKMMU nukamu 20 npu 4.7, 9.5, 16.8, 17.4, 17.7, 19.8, 20.4, u 20.8 rpanycax. B
HEKOTOPBbIX BapHaHTax ocyuiectBieHus, popma NF4 xapakTepusyercss 4HeTbIPpbMs HIJIH
HEeCKOJbKMMU nukamu 20 npu 4.7, 9.5, 16.8, 17.4, 17.7, 19.8, 20.4, u 20.8 rpanycax. B
HEKOTOPBbIX BapuaHTax ocyuiectBieHus, ¢opma NF4 xapakTepusyeTcss NATHIO HIH
HeCKOJbKMMU nukamu 20 npu 4.7, 9.5, 16.8, 17.4, 17.7, 19.8, 20.4, u 20.8 rpanycax. B
HEKOTOPBbIX BapuaHTax ocymecTBieHus, Gopma NF4 xapakrepusyercs MIECTbIO HIH
HeCKOJbKMMHU nukamu 20 npu 4.7, 9.5, 16.8, 17.4, 17.7, 19.8, 20.4, u 20.8 rpanycax. B
HEKOTOPBbIX BapuaHTax ocylnecTBiaeHus, (gopma NF4 xapaktepusyercss CEeMbO HIH
HeCKOJbKMMHU mukamu 20 npu 4.7, 9.5, 16.8, 17.4, 17.7, 19.8, 20.4, u 20.8 rpanycax. B
HEKOTOpBbIX BapHaHTax ocyuecTBiaeHus, ¢opma NF4 xapakrepusyercs nukamu 20 npu

4.7,9.5,16.8,17.4, 17.7, 19.8, 20.4, u 20.8 rpanycax.



10

15

20

B HekoTOpbIX BapuaHTax ocyuiecTBieHus, popma NF4 xapakrepusyercst mukamu 20

©
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4.7
9.5
13.1
13.6
14.0
16.8
17.4
17.7
18.6
18.8
193
19.8
20.4
20.8
21.4
223
229
23.7
24.0
249

O[O0 [WIN|—| =

—
(@)

—
—

—
|\

—
(8

._
N

—
W

—
N

—_
~

—
o]

—
O

\®)
(@)

B  agpyrom Bapuante ocymectBieHus, ¢opma NF4  xapaktepusyercs
nu(pakMOHHONW AMarpaMMOi B 3HAYUTENbHONW CTETEHHU MOX0Xel Ha TakoByro @UI. 6.

ITopOIIKOBYIO PEHTreHOBCKYIO NH(PPAKIUOHHYIO auarpaMMmy ¢GopMmbl cBOOOIHOTO
ocHoBaHuss NF4 nonydanu nmyTem CTaHAApTHBIX METOAMK, Kak omucaHo B European
Pharmacopeia 6" Edition chapter 2.9.33, u XapakTepusoBajiH CIEAYIOLHMHU
PEHTT€HOBCKMMH TOPOIIKOBbIMH auppakTorpammamu (MoHoxpomaTtudeckoe Cu-Ka,
uznydenue, A = 1.5406 A, Tpancmuccuonnbii nuppaxromerp Stoe StadiP 611 KL). Cwm.
npumep S.

B npyrom Bapuante ocymectBienus, ¢opma NF4 oxapakTepuzoBaHa Kak
KpucTayinueckas 6e3BonHas popma.

Hpyrue ¢usmueckue cpoiictea popmer NF4 pxirouaror crnenyromee: TepMmuueckas
xapakrepuctuka ¢opmel NF4 mnokaspiBaeT TMOsABJIEHHE IHKAa IUIABJIEHHS IIpH
npubmusurensHo 165 £ 1 °C (ocHOBaHO Ha MHOXKECTBE M3MEpEeHHH Ha OZHOM olpasie

dopmbl NF4). TepmorpaBUMeTpUYeCKH aHAJIU3 MOKAa3aJ OYE€Hb HU3KYIO MOTEPH MaCChI
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<1.0 mac.% no osrtoit Temmeparypbl. JCK u TI'A mnpodunu orToOpaskeHbl HHUKE.
Huarpamma JICK ¢opmbr NF4 nonyuanu na Mettler-Toledo ICK 821 co ckopocTbio
HarpeBa 50 K/muH, ¢ npuMeHeHHeM ra3oo0pa3HoOro a3ora AJis NpoAyBKU mpu 50 Mj/MuH.
Huarpamma TT'A ¢opmer NF4 nonyuanu nHa Mettler-Toledo TT'A 851 co ckopocTsio
HarpeBa 5 K/MuH, ¢ npuMeHeHHeM ra3oo0pa3HOro azora Ijs NpoAyBku mpu 50 mi/MuH.
Takum obOpaszom ¢opma cBobogHoro ocHoBanusi NF4 mokasan mnpuemiemas
TBEPAOTENbHbIE  CBOIiCTBA  (YAOBIETBOPUTEIBHYIO  KPHCTAJUIMYHOCTb,  BBICOKYIO
TEPMOCTOUKOCTB).

B onHOoM BapmaHTe ocymecTBieHHs, n3obpereHue obecrneunBaer 1-(4-{[6-Amuno-
5-(4-penoxcu-peHun)-nupuMUINH-4-UIaMUHO | -MEeTHU | -IIUNEePUNH- 1 -1JT)-IPONIEHOH
(Coenunenue 1) oxapakTepu3oBaHHOE Kak Kpuctajaaudeckas popma NF5S.

B HexkoTOpBIX BapuaHTax ocymectBieHus, popma NF5 xapakrepusyercss OGHUM WU
HeckonbkuMU mukamu 20 mpu 4.7, 9.4, u 20.1 rpamycax. B HekoTOpbIX BapuaHTax
ocymectBieHus, popma NF5S xapakrepusyercs AByMs MJIM HECKOJbKUMH NMUKaMH 20 npu
47, 94, u 20.1 rpagycax. B HekoTOphIX BapuaHTax ocylecTsieHus, ¢opma NFS5
xapakrepusyercs nukamu 20 npu 4.7, 9.4, u 20.1 rpagycax.

B HekoTOpbIX BapuaHTax ocymecTBieHus, Gopma NF5 xapakrepusyercst ONHIUM HIIH
HeCKOJbKMMU nukamu 20 mpu 4.7, 9.4, 133, 142, 170, 17.3, 17.5, 20.1, u 21.1
rpaanycax. B HekoTophix BapuaHTax ocymectieHusi, gopma NF5 xapakrepusyercs
IBYMsI WJIH HECKOJbKMMHU nukamu 20 mpu 4.7, 9.4, 13.3, 14.2, 17.0, 17.3, 17.5, 20.1, u
21.1 rpanycax. B HekoTopbix BapuanTax ocymectsieHus, ¢opma NFS xapakrepusyercs
TpeMsi UM HEeCKOJbKUMH mukamu 20 npu 4.7, 9.4, 13.3, 14.2, 17.0, 17.3, 17.5, 20.1, u
21.1 rpanycax. B HekoTOpbIx BapuanTax ocymectsieHus, ¢opma NFS xapakrepusyercs
YeThIPbMSI MJIM HECKOJNbKUMHU mukamu 20 mipu 4.7, 9.4, 13.3, 14.2, 17.0, 17.3, 17.5, 20.1,
u 21.1 rpagycax. B HekoTopeIXx BapuaHtax ocymecTBieHus, ¢opma NFS
XapaKTepU3yeTCs MSAThI0 WM HECKOJbKuMHU mukamu 20 mpu 4.7, 9.4, 13.3, 142, 17.0,
17.3,17.5, 20.1, u 21.1 rpanycax. B HekoTOpbIX BapuaHTax ocyuectBieHus, ¢opma NFS
XapaKTepU3yeTCs IIEeCThI0 MJIM HeCKOJbKUMM mukamu 20 mpu 4.7, 9.4, 13.3, 14.2, 17.0,
17.3, 17.5,20.1, u 21.1 rpanycax. B HekoTOpbIX BapuaHTax ocyuiecTBieHus, popma NFS
XapaKTepU3yeTCss CEMbIO HJIM HECKOJbKMMHU mukamu 20 mpu 4.7, 9.4, 13.3, 14.2, 17.0,

17.3,17.5,20.1, u 21.1 rpanycax. B HekoTOpbIX BapuaHTax ocyuiecTBieHus, popma NFS
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xapaktepusyercs nukamu 20 mpu 4.7, 9.4, 13.3, 14.2, 17.0, 17.3, 17.5, 20.1, u 21.1
rpaaycax.

B HekoTOpbIX BapuaHTax ocyiecTBieHus, Gpopma NFS xapakrepusyercs nukamu 26
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B  npyrom BapuanTe ocymectBieHus, ¢opma NFS5  xapakrtepusyercs
nu(ppakMOHHONW ANarpaMMoOi B 3HAUUTENbHON CTENeHHN MoXokel Ha TakoByro @UI. 9.

[TOopOIIKOBYK PEHTIEHOBCKYIO NU(PAKLIMOHHYIO auarpamMmy (GopMbl CBOOOIHOTO
ocHoBanuss NF5 mnonydanu myTem CTaHAApTHBIX METOAMK, Kak omucano B European
Pharmacopeia 6" Edition chapter 2.9.33, wu XxapakTepu3oBajlu CJIECAYIOLIUMHU
PEeHTIeHOBCKMMH IMOPOIIKOBBIMH nudpakrorpammamu (MoHoxpomatuueckoe Cu-Koy
uznyuenue, A = 1.5406 A, Tpancmuccuonneiit nudpaxkromerp Stoe StadiP 611 KL). Cm.
npumep 6.

B npyrom Bapuante ocymectBieHus, ¢opma NF5 oxapakTepuzoBaHa Kak
KpucTannuueckas 0e3BoaHas popma.

Hpyrue ¢usuueckue cpoiictBa popmer NF5 Bkirouaror crnenyromee: TepMmuueckas
xapakrepuctuka @opmel NF5 mnokasbiBaeT TMOsABJIEHHE MHKAa IUIABJIEHHUS IIpU
npubnauzuteapbHo 164 + 2 °C (0CHOBaHO Ha MHOKECTBE U3MEPEHU AJIs1 pa3HbIX 00pa3ioB
dopmbl NF5). TepmorpaBuMeTprUYeCcKHil aHANNU3 MOKA3aJdl OY€Hb HU3KYI MOTEPH MAaCCHI

<0.5 mac.% mo stoii temneparypsl. Juarpammy JICK dopmer NF5 nmonyuanu va Mettler-
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Toledo JICK 821 co ckopocthio HarpeBa 50 K/MuH, ¢ mpuMeHeHHEeM ra3000pa3HOro a3ora
nnst mponyBku npu S0 mu/muH. Quarpammy TI'A ¢opmber NFS monyuanm nHa Mettler-
Toledo TI'A 851 co ckopocTsio Harpesa 5 K/MuH, ¢ npuMeHeHHeM ra3oo0pasHoOro a3ora
st mponyBku nipu S0 mu/mun. Xapakrepuctuka copduuu BoasiHoro napa ¢opmsl NFS
noKasajga Majble YPOBHU morjomeHus Boabrl <1 mac.% B Anana3oHe OTHOCUTEIbHOMU
BiaXHOCTH (0B) 0-90% OB, M OYEHb CJIerka MOBBIIIEHHbIE YPOBHH MOTJOMIEHUS BOABI <2
Mac.% mnpu ypoBHE OTHOCHUTENbHOU BiaxkHoCcTH (0B) 98% oB. @opma NF5 moxer ObITh
KJaccupUUUpoBaHa, Kak cierka rurpockonuusas cornacHo Ph. Eur. Criteria (maparpad
5.11.). Hzorepma copbuum BoxsiHod mapbl (25 °C) dopmbr NFS5 mnokazana Huxe.
H3oTepmy copbuum BoxsHOW mnapbel nonydanun Ha DVS-Intrinsic system ot SMS.
Kunernueckywo pactBopuMocTb (opmbel NFS B HCKYCCTBEHHOM KHIIEYHOM COKE B
cocrosiunn Haromak [FaSSIF, pH 6.5] mpu KT (mpubn. 22 °C) omnpenensim Kak
npubnusurensHo 30 Mkr/mia (mocne 2 4) U npubnusutenbHo 45 Mkr/mn (mocie 4 4),
cooTBeTCcTBeHHO (cM. mpumep 8a). Takum obpazom ¢opma cBobomHoro ocHoBanuss NF5
noKasajla XOpOILIWe TBEPAOTENbHblE CBOHCTBA (XOpoluas KPUCTAJUIMYHOCTB, Clierka
TUTPOCKOMUYHAs, BBICOKAas TepMOCTOHKOCTh). Heoxumanuo, ¢opma NFS mokaseiBaeT
fosiee BBICOKYIO KHMHETHUYECKasi paCTBOPUMOCTH IO CpaBHEHHIO ¢ ¢popmoir Al HecMmoTps
Ha TO, YTO OHA SIBJSETCA HCKJIIOYHUTEIbHO yCTOMYMBOM NMpU HArpeBaHUH, a TaKXKe IpU
BO3/I€MCTBUHU MOBBIIIEHHBIX YPOBHEW OTHOCUTEIbHON BJIAXKHOCTH.

B onHoM BapmaHTe ocylnecTBieHHs, u3obpereHue obecrneunsaer 1-(4-{[6-AmuHo-
5-(4-¢peHokcu-( eHIT)-TUPUMUTUH-4-UITAMUHO | -MEeTHJI } -ITUNEePUINH- | -HJT)-TIPONIeHOH
(Coenunenue 1) oxapakTepr3oBaHHOE Kak Kpuctajaaudeckas popma NF6.

B HexoTOpBIX BapuaHTax ocyuiecTBieHus, popma NF6 xapakrepusyercss OAHUM HIH
HeckosbKkuMHU nukamu 20 nmpu 4.79, 17.39, u 20.01 rpagycax. B HekoTOpsIX BapuaHTax
ocywmecTBieHus, popma NF6 xapakrepusyercs AByMs MJIM HECKOJbKUMU NMUKaMH 20 npu
4.79, 17.39, u 20.01 rpagycax. B HekoTOopbIx BapuaHTax ocymectBieHus, Gopma NF6
xapakrepusyercs nukamu 20 npu 4.79, 17.39, u 20.01 rpangycax.

B HekoTOpbIX BapuaHTax ocymectsieHus, Gopma NF6 xapakrepusyercs ONHUM HIIH
HeCKOJbKMMHU mukamu 20 mpu 4.79, 9.56, 15.16, 17.39, 20.01, 20.57, 22.10, 23.38, u
23.73 rpanycax. B HekoTOpbIX BapuaHTax ocyuiecTBieHusi, popma NF6 xapaktepuszyercs

ABYMsI WJIM HECKOJbKUMH nukamu 20 mpu 4.79, 9.56, 15.16, 17.39, 20.01, 20.57, 22.10,
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2338, u 23.73 rpaaycax. B HekoTOpbIX BapuaHTax ocyiecTsieHus, ¢popma NF6
XapaKTepU3yeTCss TpeMsl WM HEeCKOoJbKuMH mnukamu 20 mpu 4.79, 9.56, 15.16, 17.39,
20.01, 20.57, 22.10, 23.38, u 23.73 rpanycax. B HEKOTOpPbIX BapUaHTax OCYILIECTBJIECHUS,
dopma NF6 xapakrepusyercss 4eTbIpbMsI MJIM HECKOJbKUMH nukamu 20 mpu 4.79, 9.56,
15.16, 17.39, 20.01, 20.57, 22.10, 23.38, u 23.73 rpanycax. B HeKOTOpbIX BapuaHTax
ocymectBienus, popma NF6 xapaktepuszyercs: MITbIO MM HECKOJbKMMU MHUKaMU 20 mpu
4.79, 9.56, 15.16, 17.39, 20.01, 20.57, 22.10, 23.38, u 23.73 rpanycax. B HekoTOpbIX
BapHaHTaxX ocyinecTBieHus, popma NFO xapakTepusyeTcsi MIeCTbIO WM HECKOJIbKUMH
nukamu 20 npu 4.79, 9.56, 15.16, 17.39, 20.01, 20.57, 22.10, 23.38, u 23.73 rpanycax. B
HEKOTOpBIX BapHaHTax ocymectBieHus, (Gopma NF6 xapakTepusyeTcs CEMbIO HIH
HecKOoJMbkuMU mukamu 20 mpu 4.79, 9.56, 15.16, 17.39, 20.01, 20.57, 22.10, 23.38, u
23.73 rpanycax. B HekoTopbIX BapuaHTax ocyiecTBiaeHus, ¢popma NF6 xapakrepusyercs
nukamu 20 npu 4.79, 9.56, 15.16, 17.39, 20.01, 20.57, 22.10, 23.38, u 23.73 rpaaycax.

B HekoTOpbIX BapHaHTax ocylecTBieHus, Gpopma NF6 xapakrepusyercs nukamu 26
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B  nopyrom BapmaHTe ocymectBieHus, <¢opma NF6  xapakrepusyercs

nu(ppakLIMOHHON AMarpaMMOi B 3HAYUTENbHON CTENEeHH MoXoxel Ha TakoByro DUI. 13.
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[TOopOIIKOBYK PEHTIEHOBCKYIO NU(PAKLIMOHHYIO auarpammy (GopMbl CBOOOIHOIO
ocHoBaHusi NFO6 mosnydanu myTeM CTaHAAPTHBIX METOAMK, Kak omucano B European
Pharmacopeia 6™ Edition chapter 2.9.33, wu XxapakTepu3OBalu CJIEAYIOLUIUMHU
PEeHTreHOBCKMMH IMOPOIIKOBBIMH nudpakrorpammamu (MoHoxpomatuueckoe Cu-Ko,
uznyuenue, A = 1.5406 A, Tpancmuccuonnseii nudpaxkromerp Stoe StadiP 611 KL). Cm.
npumep 7.

B npyrom BapuanTte ocymectBieHus, ¢opma NF6 oxapakTepuzoBaHa Kak
KpucTannuueckas 0e3BoaHas popma.

Hpyrue ¢usuueckue cpoiictBa popmer NFO BkirouaroT crnenyromee: TepMmuueckas
xapakrepuctuka (Gopmbl NF6 moka3biBaeT mMOsIBIeHWE MMUKA TJIABJIEHHS TIPH
npubmusurensHo 158 + 1 °C (ocHOBaHO Ha MHOXXECTBE M3MEpEeHHH Ha ogHOM obpasue
dbopmbl NF6). TepmorpaBUMeTprUYECKHI aHANNU3 MOKA3aJl OY€Hb HU3KYIO MOTEPH MAaCCHI
<0.5 mac.% mo stoii temneparypsi. Juarpammy JICK dopmer NF6 monyuanu Ha Mettler-
Toledo JICK 821 co ckopocthio HarpeBa S0 K/mMuH, ¢ mpuMeHeHHEM ra3o00pa3HOro a3ora
nnst mponyBku npu SO0 mu/muH. duarpammy TI'A ¢opmer NF6 monywanum na Mettler-
Toledo TT'A 851 co ckopocTteio Harpesa 5 K/MuH, ¢ npuMeHeHHeM ra3oo0pasHoOro a3ora
ans mpoayBku npu 50 mu/mMuH. XapakTepucTuka copOuuu BonsHoro napa ¢opmsl NF6
noKasajla Majble YPOBHHU IMOTJOIIEeHUss BOABI <2 Mac.% B OHUama3oHEe OTHOCUTENBbHOM
BraxxHoctu (oB) 0-80% 0B, U cierka NMoBbIIIEHHBIE YPOBHU MOTJIOIIEHUS BOAbI <3 Mac.%
B JUarna3oHe OTHOCUTENbHOW BiaxkHocTH (0B) 90-98% oB. ©@opma NF6 moxkeT ObITH
knaccuuuupoBaHa, Kak cierka rurpockonuunas cornacHo Ph. Eur. Criteria (maparpad
5.11.). Hzorepma copbumu BoxasiHoi mapbl (25 °C) dopmer NF6 mnokazana Huxe.
UzoTepmy copbuum BoxsHOW mnapbl mnonydanun Ha DVS-Intrinsic system ot SMS.
Kunernueckyrwo pactsopumocts (Gopmbl NF6 B HCKYCCTBEHHOM KHIIEYHOM COKE B
cocrosiuun Haromak [FaSSIF, pH 6.5] mpu KT (mpubn. 22 °C) omnpenensyim Kak
npubmusurensHo 95 mkr/ma (mocne 2 4) u npubnusurenbHo 80 Mxr/mn (mocne 4 u),
cooTBeTCTBEHHO (cM. mpumep 8a). Takum obpazom dopma csobogHoro ocHoBaHust NF6
noKasajla XOpOIIWe TBEPAOTENbHbIE CBOWCTBA (XOpoluas KPUCTAJUIMYHOCTB, Clierka
TUTPOCKONUYHAsA, BBICOKasl TEPMOCTOHKOCTB), € OUYE€Hb XOpOlIeld TEeXHOJOTHMYHOCTBIO B
bonpmux wmacmrabax. Heoxkmpmanno, ¢gopma NF6 mokaspiBaeT mnoguepkHyTo Oolee

BBICOKYI0 KMHETHYECKYI0 PacTBOPHMOCTH IO CpaBHeHHIO ¢ popmoii Al HEecMOTps Ha TO,
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YTO OHa SBJSAETCA MCKJIOYUTEIbHO YCTOMYMBON MpPH HAarpeBaHUU, a TakKxke IMpu
BO3/1€MCTBUHU MOBBIIIEHHBIX YPOBHEH OTHOCUTENbHON BJIAXXKHOCTH.

B ogHOM BapuaHTe OCyLIeCTBJEHHUs, H300peTeHne o0ecrednBaeT MaJOHATHYIO COJb
1-(4-{[6-AMuHO-5-(4-penokcu-GpeHmn)-mupuUMUIHH-4-HIIAMUHO | -MEe T } -ITUITePUINH- 1 -
win)-nponeHoHa (Coenunenue 1). B HEKOTOpPBIX BapuaHTaxX OCYLIECTBJIEHUs, U300peTeHNe
obOecrieunBaetr MajoHaTHble conu CoenmHeHHs 1 oxapakTepHU3OBaHHbIE Kak MaloHaT-
NFI1.

B HekoTOphIX BapuaHTax ocymectBieHus, ¢opma Manonar-NF1 xapakrepusyercs
ONHUM WJIM HECKONbKMMH nukamMu 20 mpu 7.6, 15.6, u 25.0 rpanycax. B HekoTOpsIX
BapuaHTax ocyuiectsieHus, ¢opma Manonar-NF1 xapakrepusyercs AByMs HIH
HECKOJIbKMUMHU mnukamu 20 mpu 7.6, 15.6, u 25.0 rpagycax. B HekoTOpbIX BapuaHTax
ocywmectBiaeHus, ¢opma Manonat-NF1 xapakrepusyercs nuxkamu 20 npu 7.6, 15.6, u
25.0 rpapycax.

B HekoTopbIx BapuaHTax ocyuiectBieHus, Gopma Manonar-NF1 xapakrepusyercs
OJHUM HWJU HECKOJbKUMH nukamu 20 mpu 7.6, 12.9, 15.6, 16.2, 20.7, 20.9, 22.4, u 25.0
rpaaycax. B HekOoTOpbIX BapuaHTax ocyumecTBieHus, ¢opma Manonar-NF1
XapaKTepU3yeTCss ABYMsSI MJIM HECKOJIbKMMH mukamu 20 mpu 7.6, 12.9, 15.6, 16.2, 20.7,
20.9, 22.4, u 25.0 rpanycax. B HekoTOpBIX BapuaHTax ocyuecTBieHus, ¢popma ManoHat-
NF1 xapaktepusyercsi TpeMsl UM HECKOJbKUMU mukamu 20 mpu 7.6, 12.9, 15.6, 16.2,
20.7, 20.9, 22.4, u 25.0 rpagycax. B HekoTOphIX BapuaHTax OCyLIeCTBJIeHUs, popma
Manonat-NF1 xapaktepuszyercst 4eTbIpbMsI UJIM HECKOJAbKUMHU nukamu 20 mpu 7.6, 12.9,
15.6, 16.2, 20.7, 20.9, 22.4, u 25.0 rpanycax. B HEKOTOpBIX BapuaHTaX OCYLIECTBJIECHUS,
dopma Manonat-NF1 xapaktepusyercss HmATbIO WUJIM HECKOJBbKUMH Nnukamu 20 npu 7.6,
12.9, 15.6, 16.2, 20.7, 209, 224, u 250 rpaaycax. B HekoTOpbIXx BapuaHTax
ocywmecTBiaeHus, Gopma Manonat-NF1 xapakTepuszyercs IIECTbIO HINM HECKOJIbKUMH
nukamu 26 mpu 7.6, 12.9, 15.6, 16.2, 20.7, 20.9, 22.4, u 25.0 rpanycax. B HekoTOpbIX
BapuaHTax ocyuectBieHus, ¢opma ManoHaT-NF1 xapakrepusyercs CeMbIO HIH
HeCKOJbKMMHU nmukamu 20 npu 7.6, 12.9, 15.6, 16.2, 20.7, 20.9, 22.4, u 25.0 rpaagycax. B
HEKOTOPBbIX BapHaHTax ocyuiecTBieHus, popma Manonat-NF1 xapakrepusyercs nNukamu

20 ipu 7.6, 12.9, 15.6, 16.2, 20.7, 20.9, 22.4, u 25.0 rpagycax.
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B HekoTOphIX BapuaHTax ocyuiectBieHus, ¢popma Manonar-NF1 xapakrepusyercs

nukamu 20
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B npyrom BapuanTe ocyuiectBieHus, ¢opma Manonar-NF1 xapakrtepusyercs
nu(ppakIMOHHONW AMarpaMMOi B 3HAYUTENbHON CTENeHH MOoX0oXeil Ha TakoByo DUI. 17.

[TopOoImKOBYI PEHTI€HOBCKYI MUPPAKIUOHHYIO IHArPaMMy MAaJIOHATHOHN COJIeBOM
dopmer Manonat-NF1 nmonydanu nmyTeM CTaHAapTHBIX METOIHK, Kak onucaHo B European
Pharmacopeia 6" Edition chapter 2.9.33, wu XxapakTepu3oBajlu CJIECAYIOLIUMHU
PEeHTIeHOBCKMMH IMOPOIIKOBBIMH nudpakrorpammamu (MoHoxpomatuueckoe Cu-Koy
uznyuenue, A = 1.5406 A, Tpancmuccuonnseii nudpakromerp Stoe StadiP 611 KL). Cm.

npumep 10a.
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B apyrom BapuaHTe ocyuiectBieHus, popma Manonar-NF1 oxapakTepu3oBaHa Kak
KpucTtajnuueckas Oe3ponHas ¢opma. Jpyrue ¢usuueckue cBoiicTBa ¢Gopmbl MajioHAT-
NF1 BkIHOYAKT cleayrolnee. JaHHBIE "H-AMP CHEKTPOCKONUHU PACKPBIBAOT MOJISPHOE
coorHomenne APl:Manonar 1:1. Tepmuueckass xapakrepuctuka ¢popmsl Manonat-NF1
NIOKa3bIBaeT IOSIBJICHHE MHKa IJIaBJeHUe/pasyioxkeHne npu npubnusurensHo 139 °C.
TepmorpaBuMerpuueckuil aHaau3 MoKa3al O4eHb HU3KYIO noTepio maccel <0.5 mac.% 1o
sroit Temneparypsl. Jduarpammy JICK ¢opmbr Manonar-NF1 nonyuanu nHa Mettler-
Toledo ICK 821 co ckopocTrto Harpea S K/MuH, ¢ mpuMeHeHHEM ra3000pa3HOro a3oTa
st mponyBku npu S50 mu/muH. Jquarpammy TI'A ¢opmer Manonat-NF1 nonyuanu Ha
Mettler-Toledo TI'A 851 co ckopoctero Harpesa 5 K/mMuH, ¢ mnpuMeHeHHEM
razoo0pasHoro asota i npoayBku npu S50 wmu/mMuH. XapaKTepUCTHKAa COpPOLMH
BoAsiHOTO napa ¢opmbl ManoHat-NF 1 nmokaszana o4eHb Majible YPOBHHU MOTJIOIIEHUS BOABI
<0.5 mac.% B AuanasoHe OTHOCUTENbHON BiaxkHOCTH (0B) 0-80% oB. ®opma MajnoHaT-
NF1 moxeT ObITh KJacCUHUIIUPOBAHA, KaK clierka rurpockonuyHas corjacuHo Ph. Eur.
Criteria (maparpag 5.11.). CokpameHnnas uzorepma copOumu BoasiHOH mapel (25 °C)
dbopmbl Manonat-NF1 (¢ ypoBusamu abcopOuuu npu 40% o u 80% OB) mokasaHa HUKE.
Hzorepmy copbuum BoasiHON mapbl nojaydanu Ha DVS-Intrinsic system ot SMS. YpoBHu
pactBopenusi ¢popmbl ManoHat-NF1 B HCKYCCTBEHHOM KHIIEYHOM COKE€ B COCTOSIHUH
Hatomak [FaSSIF, pH 6.5] npu 37 °C onpenensiin kak HNpUONIH3UTENBHO 75 MKI/MI
(mocne 2 1), u ypoBeHb pactBopeHusi popmbl MajgoHaT-NF1 B HCKYCCTBEHHOM KHUILIEYHOM
coke B cbiToM coctosinun [FeSSIF, pH 5.0] mpu 37 °C onpexnensnu kak npuOIU3UTETBHO
740 Mkr/mn (mocie 2 4), COOTBETCTBEHHO, HAMHOTO MPEBBIIAET COOTBETCTBYIOIIHE
ypoBHU pacTBopeHust popmbl ceobogHoro ocHoBanus Al (cm. mpumep 11). Takum
obpazom ¢opma Manonar-NF1 mnokasan odeHb XOpOIIHe TBEPAOTEIbHBIE CBOICTBA
(xopomass KpPHCTaJUIMYHOCTb, CJIETKAa T'UI'POCKONMUYHAS, BBICOKAs TEPMOCTOMKOCTD).
Heoxunanno, ¢opma Manonar-NF1 mnoxka3siBaeT mNOAYEPKHYTO Oo0Jiee BBICOKYIO
KHHETUYECKYI0 PacTBOPHMOCTb IO CPaBHEHHIO ¢ ¢opmoii cBoOomHOro ocHoBaHus Al B
KOMOMHAIMU C HU3KOM TeHAeHLUMeHl Jnd TUCPOCKONMUYHOCTH U 0OpasoBaHUs
ruapaT/cosbBar.

B onxHOM BapuaHTe OCYyIIEeCTBIEHHs, H300peTeHHe oOecrneunBaeT CYKIUHATHYIO

COJIb 1-(4-{[6-AMuHO-5-(4-peHOoKCH-PEeHUIT)-TUPUMHANH-4-UTAMUHO | -METHJI } -
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NUINepUuanH- | -ui)-nporneHona (Coenunenue 1). B HEKOTOPBIX BapHaHTax
OCyLIecTBIEHHs, H300peTeHne obecmednBaeT CykuuHaTHyoo conb CoenuHeHus 1
oxapaktepuszoBaHHyr kak CykuuHat-NF1.

B HekoTOpbix BapuaHTax ocyinectsieHus, popma Cykuunat-NF1 xapakTepusyercs
OJHUM WJIM HecKonbkuMHU nukamu 20 mpu 6.7, 19.2, u 20.7 rpanycax. B HexkoToOpsIX
BapuaHTtax ocymectBienus, ¢opma CyknuHat-NF1 xapakrtepusyercss HABYMS HIH
HeckonbKkuMHU nukamu 20 mpu 6.7, 19.2, u 20.7 rpagycax. B HekoTOpbIX BapuaHTax
ocymectBienus, popma Cykumnat-NF1 xapakrepusyercs nukamu 20 mpu 6.7, 19.2, u
20.7 rpapycax.

B HekoTopbIx BapuaHTax ocymectsieHus, ¢opma Cykumnat-NF1 xapakrepusyercs
OJHUM WJIM HECKOJbKUMH mnukamu 20 mpu 6.7, 14.7, 155, 19.2, 20.7, 21.6, u 21.9
rpagycax. B  HekoTtopeix BapuanTax ocymectBieHus, ¢opma CyknuHaT-NF1
XapaKTepU3yeTcss ABYMSI WJIM HECKOJIbKMMH mukamu 20 mpu 6.7, 14.7, 15.5, 19.2, 20.7,
21.6, u 21.9 rpagycax. B HekoTopbIX BapuaHTax ocymectsieHus, ¢popma Cykuunar-NF 1
XapaKTepU3yeTcss TpeMsi WM HEeCKOJbKUMHU mukamu 20 mpu 6.7, 14.7, 155, 19.2, 20.7,
21.6, n 21.9 rpanycax. B HekoTopsIX BapuaHTax ocyiectienus, ¢opma Cykuunar-NF1
XapaKTepU3yeTCsl 4YeThIPbMs HJIM HECKOJbKUMH mnukamu 20 mpu 6.7, 14.7, 15.5, 19.2,
20.7, 21.6, u 219 rpanmycax. B HekoTOphIX BapmaHTax OCYyIIeCTBJIEHUs, ¢opma
Cyknunar-NF1 xapaktepu3yercss HsThIO WJIM HECKOJbKMMHU nukamu 20 mpu 6.7, 14.7,
15.5,19.2,20.7, 21.6, u 21.9 rpanycax. B HEKOTOpPBIX BapuaHTaxX OCYIECTBJIEHHS, (opma
Cyknunar-NF1 xapaktepusyercsi meCTbIO HIJIM HECKOJNbKUMH nukamu 26 mpu 6.7, 14.7,
15.5,19.2,20.7, 21.6, u 21.9 rpanycax. B HEKOTOpPBIX BapuaHTaxX OCYIIECTBICHHS, (opma
Cykumunat-NF1 xapakrepusyercs nukamu 20 npu 6.7, 14.7, 15.5, 19.2, 20.7, 21.6, u 21.9
rpagycax.

B HekoTopbix BapuaHTax ocymectsieHus, ¢opma Cykumnat-NF1 xapakrepusyercs

nuKamu 26
Ne [°26 (Cu-Ko, usnyuenue) + 0.2°
1 |62
2 16.7
3 18.0
4 183
5 |12.6
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B npyrom Bapuanre ocymectBieHus, ¢opma CyknmHat-NF1 xapaxtepusyercs
nu(ppakLIMOHHON AMarpaMMoi B 3HAYUTENbHON CTENeHH Moxosxkel Ha TakoByo OUI. 21.

[TopoIIKOBYI pPEHTreHOBCKYK audpakuuonayr auarpammy CyknwmHata-NF1
MONydYanH MyTeM CTAHAAPTHBIX METOAHMK, Kak omucano B European Pharmacopeia 6™
Edition chapter 2.9.33, u XxapakTepu3OBalW CJIEAYKOIIMMU PEHTTEHOBCKUMH
nopomkoBbIMU nudpakrorpaMmmamu (MoHOoxpomartuudeckoe Cu-Ko, wusnydenuwe, A =
1.5406 A, Tpancmuccuonnsiii nudgpakromerp Stoe StadiP 611 KL). Cm. mpumep 106.

B npyrom Bapuante ocymectsieHus, popma CykumHat-NF1 oxapakTepuzoBaHa Kak
KpucTainueckas 6e3BonHas popma.

Hpyrue ¢usuueckue csoiictBa ¢opmbl CykumHaT-NF1 BKIIOYAIOT cleayroomee:
naunbie 'H-SIMP CHEKTPOCKOMHUHU PacKpbIBAOT MoJssipHoe cooTHoueHue APIL:Cykuunat
1:1. Tepmuueckas xapakrepuctuka ¢popmbl Cyknunat-NF1 mokaspIiBaeT mosiBJeHHE MHKA
aBieHne/pasinoxkenue npu npudnusurenpuo 122 °C. TepMorpaBUMeTpUUECKUH aHATU3
nokasaja HU3Kyw noTtepro Macchl <1.0 mac.% po stoit Temneparypsl. Huarpammy JICK
dopmer Cykmunat-NF1 nmonyuanu ma Mettler-Toledo JICK 821 co ckopocThio Harpesa 5
K/muH, ¢ npuMeHeHneM ra3oo0pa3Horo azora ais npoaysku npu 50 mu/mMus. luarpamMmmy
TI'A ¢opmer CykumHat-NF1 nonyuanu na Mettler-Toledo TI'A 851 co ckopocThro

HarpeBa 5 K/mMuH, ¢ npuMeHeHHeM ra3oo0pa3HOro azora ais NponyBku mpu S0 mi/MuH.
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XapakTtepuctuka copbuum BongsHoro mnapa ¢opmsl Cyknuuar-NF1 mnokazama manble
ypOBHHU morjomeHus Boasl <2.0 mac.% B auamna3soHe OTHOCHTEIbHON BiakHOCTH (0B) O-
80% oB. ®opma CykumHat-NF1 wmoxer OpiTh kJaccupuuupoBaHa, Kak CleTrka
rurpockonuuHas corjacHo Ph. Eur. Criteria (maparpag 5.11.). CokpaiieHHass usorepma
copounu BonsnHoi mapel (25 °C) popmer Cyknunat-NF1 (¢ ypoBHsamu abcopbuuu npu
40% oB u 80% oB) mokasaHa Hmxe. M3oTepMy copOuuM BOASHOW mapbl MOJydYald Ha
DVS-Intrinsic system ot SMS. VYposens pactBopenus ¢opmer CyknuHat-NF1 B
HCKYCCTBEHHOM KHIIEUHOM coke B coctosHuu Hartomak [FaSSIF, pH 6.5] npu 37 °C
ompenessiiu kKak npubnuzurenbHo 100 Mkr/min (mocne 2 4), ¥ ypOBEHb PacTBOPEHUS
¢dopmbl CykuHaT-NF1 B HCKYCCTBEHHOM KHUIIEYHOM COKe B ChITOM coctosinuu [FeSSIF,
pH 5.0] mpu 37 °C onpemensinu kak npubnusurenapbHo 743 Mir/mu (mocie 2 4),
COOTBETCTBEHHO, HAMHOI'O IpPEBBIMIAs COOTBETCTBYIOLINE YPOBHHU pacTBOpPeHHs] (HOpPMBbI
cBobonHoro ocHoBanuss Al (cm. mpumep 11). Takum obpazom ¢opma Cykuunat-NF1
NoKa3alla OYeHb XOPOIIHE TBEPAOTEIbHbIE CBOHCTBA (XOpoLas KPUCTAJUIMYHOCTD, Clierka
TUTPOCKONMYHAsA, BBICOKAas TepMmocToiikocts). Heoxumanno, ¢opma Cykuunat-NF1
IIOKa3bIBAET MOAYEPKHYTO Oojiee BBICOKYKD KHHETHYECKYI) PacTBOPUMOCTb IO
CpaBHEHHIO ¢ ¢popmoii cBoOonHOTO ocHOBaHMsI Al B KOMOWHAIIMKM C HU3KON TEHAEHIIUEH
IJIs1 TUTPOCKONUYHOCTH U 00pa3oBaHus ruApaT/coNbBarT.

B onHOM BapuaHTe OCyIIeCTBJICHHs, H300peTeHne o0eceYynBaeT OKCAJaTHYIO COJIb
1-(4-{[6-AMuno0-5-(4-penokcu-¢peHmn)-nupuMUINH-4-HIaAMUHO | -MEeTH } -ITUITePUINUH-1 -
un)-nponeHoHa (Coenunenue 1). B HeKOTOPBIX BapuaHTax OCYINECTBJIEHHS, U300peTeHHE
obecneunBaer okcanaTHywo conb CoenmHeHmst 1, oxapakrepu3oBaHHyK kak Oxcanar-
NFI1.

B HekoTopbix BapuaHTax ocyimectsieHusi, popma Oxcanat-NF1 xapakrtepusyercs
OJHUM WJIM HecKoJbkuMHU nukamu 20 mpu 7.5, 17.8, u 19.5 rpanycax. B HekoTOpbIX
BapuaHTax ocymectsieHus, ¢opma Oxcanar-NF1 xapaktepusyercss IOBYMs HIIH
HeckonbKkuMHU nukamu 20 mpu 7.5, 17.8, u 19.5 rpagycax. B HeKOTOpBHIX BapuaHTax
ocyinectienus, popma Okcanar-NF1 xapakrepusyercs nukamu 20 mpu 7.5, 17.8, u 19.5
rpaaycax.

B HekoTopbix BapmaHTax ocymectBieHus, Gopma Oxcanmar-NF1 xapaktepusyercs

OJHUM WJIM HECKOJbKUMH mukamu 20 mpu 7.5, 9.0, 16.1, 17.3, 17.8, 19.5, 20.3, u 23.8
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rpaaycax. B  HekOoTOpbIX BapuaHTax ocymectBieHus, ¢opma Oxcanar-NF1
XapaKTepU3yeTcss IBYMsI MJIM HECKOJbKUMH mnukamu 20 mpu 7.5, 9.0, 16.1, 17.3, 17.8,
19.5, 20.3, u 23.8 rpanycax. B HekoTOpbIX BapuaHTax ocymecTBiaeHus, popma Okcanar-
NF1 xapakTepusyeTcss TpeMsi WJIU HECKOJbKUMH Tukamu 20 mpu 7.5, 9.0, 16.1, 17.3,
17.8, 19.5, 20.3, u 23.8 rpanycax. B HekOTOpbIX BapuaHTaxX OCymecTBIeHuUs, ¢opma
Oxkcanar-NF1 xapakrepusyercsi 4eTbIpbMsI WM HECKOJNbKMMH mnukamu 20 mpu 7.5, 9.0,
16.1, 17.3, 17.8, 19.5, 20.3, u 23.8 rpanycax. B HEeKOTOpBIX BapuaHTaxX OCYLIECTBJICHUS,
dopma Oxcanar-NF1 xapakTepusyercs MSITbIO MM HECKOJIbKUMH mHuKamu 20 mpu 7.5,
9.0, 16.1, 173, 17.8, 195, 203, u 23.8 rpaaycax. B HEKOTOpbIX BapuUaHTax
ocymectiaenusi, popma Oxcanat-NF1 xapakrepusyercss LIE€CTbIO HJIH HECKOJbKHUMH
nukamu 20 npu 7.5, 9.0, 16.1, 17.3, 17.8, 19.5, 20.3, u 23.8 rpagycax. B HekoTOpBIX
BapuaHTax ocymectBienus, ¢opma Oxcanar-NF1 xapakrepusyercs nukamu 26 npu 7.5,
9.0,16.1,17.3, 17.8, 19.5, 20.3, u 23.8 rpanycax.

B HekoTopbix BapuaHTax ocyimectsieHus, popma Oxcanar-NF1 xapakTepusyercs

nuKamu 20
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B napyrom Bapuante ocymectBienusi, ¢opma Oxcanar-NF1 xapakTepusyercs
nu(ppakIMOHHONW AMAarpaMMOi B 3HAYUTENIbHON CTENeHH MOXOoXel Ha TakoByo @UI. 25.

[TopomkoBy0 pPEHTreHOBCKYK audpakuuonHyr auarpammy Oxcanata-NF1
noJly4ajd NMyTeM CTAaHIApTHBIX METOAHMK, Kak omucano B European Pharmacopeia 6"
Edition chapter 2.9.33, u XapakTepu3OBaJ CJICAYKOIIHNMU PEHTT€HOBCKUMH
NOpoOIIKOBbIMU AU pakTorpammamu (MoHoxpomatudyeckoe Cu-Ko, wuznaydenwe, A =
1.5406 A, rpancmuccuonnsiii uppaxromerp Stoe StadiP 611 KL). Cm. mpumep 108.

B npyrom Bapuante ocymectsieHus, popma Oxcanar-NF1 oxapakTepu3oBaHa Kak
KpucTaynuueckas 0e3BonHas popma.

Hpyrue ¢usnueckue cpoiictBa (opmel Oxcanar-NF1 BkiouanT crieaymooliee:
nanubie C-SIMP CIIEKTPOCKOIMH PAaCKPHIBAIOT MONsipHOe cooTHomeHnue API:Okcamar
1:1.1. Tepmuueckas xapakrepuctuka ¢opmel Oxcanar-NF1 nokasana nosiBieHue mnuka
mwiaBjaeHuss npu npubnmsurenpHo 188 °C. TepmorpaBuMeTpHUeCKHIl aHAIH3 IMOKa3al
O4YeHb HU3KYyI morepto maccel <0.5 mac.% mo stoii temmeparypbl. Huarpammy JICK
dopmbr Oxcanat-NF1 nmonyuanu na Mettler-Toledo JICK 821 co ckopocthro Harpesa 5
K/muH, ¢ npuMeHeHHeM ra3000pa3HOro a30Ta A NpoayBKu npu 50 ma/mMuH. Jluarpammy
TI'A ¢opmbr Oxcanat-NF1 nonyuanu Ha Mettler-Toledo TT'A 851 co ckopocThio Harpesa
5 K/muH, ¢ mnpuMeHeHHeM ra3000pa3sHOTO as3ora misi npoayBku npu SO0 MiI/MUH.
Xapaktepuctuka copOouuu BogasHoro napa Gopmbl Oxcanat-NF1 nmokasana majbie ypoOBHHU
noryomenust Boasl <1.0 mac.% B nuana3zoHe OTHOCHUTENbHOU BiaxkHOCTH (0B) 0-80% OB.
®opma Oxcanat-NF1 moxker ObITh KJIacCHUPUIHPOBAaHA, KaK Clierka TUTPOCKOMUYHAS
cornacHo Ph. Eur. Criteria (maparpad 5.11.). CokpamenHast nzorepMma copOLuU BOASTHOM
napel (25 °C) ¢opmbl Okcanar-NF1 (¢ ypoBasimu abcopOuuu npu 40% oB u 80% oOB)
nokasaHa Huxke. M3orepmy copbuuu BoasiHOW mapel moiydanu Ha DVS-Intrinsic system
or SMS. YposHu pactBopenusi Gopmbl Okcanat-NF1 B HCKYCCTBEHHOM KHMIIEYHOM COKE
B coctosinnu Haromak [FaSSIF, pH 6.5] mpu 37 °C onpenensiin kak npuOIU3UTENbHO 58
MKr/mMa (mocie 2 4), u ypoBHU pacTBopeHus ¢opmbl Okcanar-NF1 B HCKycCCTBEHHOM
KUIe4YHOM coke B cbiToM coctosiHuu [FeSSIF, pH 5.0] mpu 37 °C onpegensinu kak
npubmusurenvHo 740 Mkr/mn (mocie 2 W), COOTBETCTBEHHO, HAMHOIO IpEeBBIIIAs
COOTBETCTBYIOIIHE YPOBHU pacTBOpeHHs: Gopmbl cBoOOOAHOTO ocHOBaHUs Al (cM. mpumep

11). Takum obpazom ¢opma Oxcanar-NF1 mokasana odeHb XOpOLIME TBEPAOTEIbHBIE
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cBoiicTBa  (xopoliass  KPHCTAJJIU4YHOCTb,  CJierka  TIHIPOCKOMMYHAsl,  BBICOKas
TepmocToiikocTs). Heoxunnanno, ¢opma Oxcanar-NF1 nokassiBaeT monuepkHyTo Oonee
BBICOKYI0 KHHETHYECKYK pPacCTBOPUMOCTb IO CpaBHEHHIO ¢ (opMoi CBOOOAHOTrO
ocHoBaHHs Al B KOMOWMHAaUMM C HU3KOW TEHAEHLHEH I THTPOCKOIMUYHOCTH U
o0pa3oBaHUs T'HIPAT/COIBBAT.

B onHOM BapuaHTe OCylIeCTBIeHHs, n3o0pereHne obecrneunBaeT GyMapaTHYK COJb
1-(4-{[6-AMunO-5-(4-penokcu-¢eHmn)-nupuMHUIHH-4-HIAMUHO | -MEeTH } -ITUITePUIHUH- 1 -
un)-nponeHoHa (Coeaunenue 1). B HEKOTOpBIX BapuaHTax OCYLIECTBJIEHUs, U300peTeHUE
obecneunBaer ¢pymaparuyro conb CoennHenusi | oxapakTepusoBaHHYI kak Pymapar-
NFI1.

B HekoTOphIX BapuaHTax ocyuiectBieHus, popma dymapar-NF1 xapakTepusyercs
OJHUM WJIM HecKonbkuMHU nukamMu 20 mpu 6.7, 19.3, u 20.8 rpanycax. B HekoToOpsIX
BapuaHTax ocymectBieHusi, ¢opma Pymapar-NF1 xapakrepusyercs AByMs HIH
HeckoyJbKuMHU nukamu 20 mpu 6.7, 19.3, u 20.8 rpagycax. B HekoTOpbIX BapuaHTax
ocymectBienus, ¢popma @Pymapar-NF1 xapakrepusyercs nukamu 20 mpu 6.7, 19.3, u
20.8 rpaaycax.

B HekoTOphIX BapuaHTax ocymectBieHus, popma DPymapar-NF1 xapakrepusyercs
ONHUM WJIM HECKOJbKUMH mukamu 20 mpu 6.7, 14.8, 152, 16.7, 18.3, 19.3, u 20.8
rpagycax. B HekoTOpeIXx BapuaHTax ocyuiectBieHus, ¢opma Dymapar-NF1
XapaKTepU3yeTCss ABYMSI WJIM HECKOJbKMMHU mukamu 20 mpu 6.7, 14.8, 152, 16.7, 18.3,
19.3, u 20.8 rpanycax. B HexkoTOpBIX BapuaHTax ocyuiectBieHus, popma @ymapar-NF1
XapaKTepU3yeTCss TpeMsl WM HEeCKOJbKUMHU mukamu 20 mpu 6.7, 14.8, 152, 16.7, 18.3,
19.3, u 20.8 rpanycax. B HexkoTOpBIX BapuaHTax ocyuecTBieHus, popma @ymapar-NF1
XapaKTepU3yeTCsl 4YeThIpbMs HJIM HECKOJbKUMHM mnukamu 20 mpu 6.7, 14.8, 152, 16.7,
18.3, 19.3, u 20.8 rpagycax. B HekoTOpBIX BapuaHTax ocymectsienus, Gopma @ymapar-
NF1 xapakTtepusyeTcsl MSThIO HMJIM HECKOJbKMMU Tukamu 20 mpu 6.7, 14.8, 15.2, 16.7,
18.3, 19.3, u 20.8 rpagycax. B HekoTOpbIX BapuaHTax ocymectsienus, Gopma @ymapar-
NF1 xapaktepusyercsi MEeCThIO WM HECKOJbKMMHU Tukamu 20 mpu 6.7, 14.8, 15.2, 16.7,
18.3, 19.3, u 20.8 rpagycax. B HekoTOpbIX BapuaHTax ocymectsienus, Gopma @ymapar-

NF1 xapakrepusyercs nukamu 20 npu 6.7, 14.8, 15.2, 16.7, 18.3, 19.3, u 20.8 rpanycax.



10

15

35

B HekoTOphIX BapuaHTax ocyuiectBieHus, popma @ymapar-NF1 xapakrepusyercs

nukamu 20

©
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B npyrom Bapuante ocyuiectBieHus, ¢opma Pymapar-NF1 xapakrepusyercs
nu(dpakMOHHONW ANarpaMMOi B 3HAYUTEIbHONW CTENEeHHN MOX0oXel Ha TakoByro @UI. 29.

ITopomkoBy0 pEeHTreHOBCKYyH nudpakunoHHyr auarpammy @Pymaparta-NF1
nojydyaaud MyTeM CTaHJapTHBIX METOIWK, Kak omnucaHo B European Pharmacopeia 6"
Edition chapter 2.9.33, wu XxapakTepu3OBaJ CJICAYIOIIHNMU PEHTT€HOBCKUMH
nopomkoBbIMU nudpakrorpaMmmamu (MoHoxpomatudeckoe Cu-Ko; wu3nydenue, A =
1.5406 A, Tpancmuccuonnsiii guppaxromerp Stoe StadiP 611 KL). Cm. mpumep 10r. B
IpyroM BapuaHTe ocymecTieHus, ¢opma @Pymapar-NF1 oxapakTepu3oBaHa Kak
KpucTannuueckas 0e3BonHas popma.

Hpyrue ¢usnueckue cpoiictBa ¢opmbl @Pymapar-NF1 BkirogaroT cienymooliee:
nannbie  H-SMP CIMIEKTPOCKOMHUHU PACKPBIBAIOT MOJIsipHOE cooTHouieHne APl ®dymapar
1:1. Tepmuueckass xapakrepuctuka ¢opmbl Pymapar-NF1 mnokasana mosiBjIeHHE NHKa

miasneHuss npu npubnmsurenpHo 175 °C. TepMorpaBUMeTpUYECKHH aHaIN3 MOKa3al



10

15

20

25

30

36

HU3KYI0 moTtepio Maccel <1.0 mac.% no stoii Temneparypsl. Huarpammy JICK ¢dopmbl
dymapar-NF1 nonyuanu Ha Mettler-Toledo JICK 821 co ckopocTbsio Harpesa 5 K/muH, ¢
NpUMEHEeHHEeM razoo0pa3Horo asora fjs npoaysku npu 50 mu/mus. JQuarpammy TIA
dopmbl @ymapar-NF1 nonyuanu Ha Mettler-Toledo TT'A 851 co ckopocTbio HarpeBa 5
K/mMuH, ¢ mnpumeHeHHMeM razoo0pa3HOro asora maus npoayBku mnpu 50 MiI/MuH.
Xapaktepuctuka copobunu BoasHoro napa Gopmel @ymapar-NF1 nokasana oueHb Malibie
ypoBHHU norjomenus soasl <0.5 mac.% B quamna3zoHe OTHOCHTENbHON BJaXHOCTH (0B) O-
80% oB. Popma Pymapar-NF1 wmoxer ObIThb KkJIaccupuUUUpPOBaHA, Kak Clerka
rurpockonuynas corjacHo Ph. Eur. Criteria (maparpag 5.11.). CokpaineHHass uzotrepma
copbunu BoxstHol mapel (25 °C) dopmbr @ymapar-NF1 (c ypoBHsmu abcopOumu npu
40% oB u 80% oB) mokazaHa Huxke. M3oTepMy copOLMKM BOASHOW Mapbl MOJydYaid Ha
DVS-Intrinsic system ot SMS. Takum oOpaszom ¢opma @ymapar-NF1 mokaszana o4ueHb
Xopo1une TBEPAOTEJIbHbIE CBOIICTBA (xopomas KPUCTAJNINYHOCTb, cllerka
TUTPOCKOMUYHAS, BBICOKAsI TEPMOCTOMKOCTD).

B onHOM BapuaHTe OCyLIeCTBJIEHHs, n300peTeHHne oOecrneunBaeT MajleaTHYI COJb
1-(4-{[6-AMuno0-5-(4-perokcu-peHmn)-mupuUMUIHH-4-HITAMUHO | -MEeTHUJI } -ITUTTePUIUH- | -
wi)-nporneHoHa (Coenunenue 1). B HEKOTOPBIX BapHaHTaX OCYLIECTBIEHUs, H300peTeHne
obecneunBaeT ManeaTHble conu CoenuHenus 1 oxapakrepusoBaHHble kak ManeaT-NF1.

B HekoTOpbhIX BapuaHTax ocyimecTBieHusi, ¢popma Manear-NF1 xapakrtepusyercs
OJHUM UIU HeckonbkuMu nukamu 20 mpu 17.9, 19.0, u 24.7 rpagycax. B HekoTOpbIX
BapMaHTax ocyuiectBieHus, ¢opma Manear-NF1 xapaktepusyercss MAByMsS WM
HeckoJbKUMHU nukamu 20 mpu 17.9, 19.0, u 24.7 rpaaycax. B HekoTopsIX BapuaHTax
ocyiiectBienusi, popma Manear-NF1 xapaktepusyercs nmukamu 20 mpu 17.9, 19.0, u
24.7 rpapycax.

B HekoTOpbhIX BapuaHTax ocyimecTBieHusi, ¢popma Manear-NF1 xapakTepusyercs
OJHUM MJIM HECKOJbKUMHU nukamu 20 mpu 10.5, 11.5, 17.9, 18.4, 19.0, 20.3, 20.5, u 24.7
rpagycax. B HekoTopbIX BapmaHTax ocymectBieHus, ¢opma Manear-NF1
XapaKTepU3yeTcss NBYMsi UM HeCKoJbkuMmu mukamu 20 mpu 10.5, 11.5, 17.9, 18.4, 19.0,
20.3, 20.5, u 24.7 rpanycax. B HekoTOpbIX BapuaHTax OCylnecTBieHus, ¢opma Maneat-
NF1 xapakTepusyeTrcss Tpems MIM Heckonbkumu nukamu 20 mpu 10.5, 11.5, 17.9, 18.4,

19.0, 20.3, 20.5, u 24.7 rpanycax. B HeKOTOpbIX BapuaHTaxX OCylecCTBIeHUs, Gopma
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Manear-NF1 xapakTepusyercs 4eThIpbMsl HJIM HECKOJbKUMH mukamu 20 mpu 10.5, 11.5,
17.9, 18.4, 19.0, 20.3, 20.5, u 24.7 rpanycax. B HEKOTOpBIX BapuaHTaX OCYLIECTBJICHUs,
dopma Manear-NF1 xapaktepusyercss HsATHIO HJIM HECKONIbKHUMHU mukamu 20 mpu 10.5,
11.5, 17.9, 184, 19.0, 20.3, 20.5, u 24.7 rpaaycax. B HekoTOpbIXx BapHaHTax
ocymecTBiaeHus, ¢opma Manear-NF1 xapaktepusyercss IIECTbIO WU HECKOJIbKUMH
nukamu 20 mpu 10.5, 11.5, 17.9, 18.4, 19.0, 20.3, 20.5, u 24.7 rpanycax. B HeKOTOpbIX
BapuaHTax ocymectBieHus, Gpopma Manear-NF1 xapakrepusyercs nukamu 26 npu 10.5,
11.5,17.9, 18.4,19.0, 20.3, 20.5, u 24.7 rpanycax.

B HekoTOphIXx BapmaHTax ocymecTBieHus, ¢opma Manear-NF1 xapakrepusyercs

nmukamu 20

=]

°20 (Cu—Ka,; uznyuenne) + 0.2°
9.5
10.5
11.5
12.9
15.0
15.9
17.1
17.3
17.9
10[18.4
11{19.0
12]19.8
13[20.3
14120.5
15(21.3
16[21.7
17(22.7
18(24.7
19(25.2
20126.8
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B npyrom BapuaHTe ocyiuecTBieHusi, ¢opma Manear-NF1 xapakTepusyercs
nu(ppakLMOHHONW ANarpaMMOi B 3HAYUTENbHON CTENeHH NOoXoxel Ha TakoByo DUI. 33.
[TopomkoByl0  PEHTTE€HOBCKYK AuUPpakIuOHHYH amarpammy Manearta-NF1

. h
MoJydand MyTeM CTAHIAPTHBIX METOIMK, Kak ommucaHo B European Pharmacopeia 6'
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Edition chapter 2.9.33, u XxapakTepu3OBalM CJIEAYKOIIMMHU PEHTTEHOBCKUMH
NopomKoBbIMU nudpakrorpaMmmamu (MoHOoxpomartuueckoe Cu-Koy wusnydenue, A =
1.5406 A, Tpancmuccuonnsiii xudgpakromerp Stoe StadiP 611 KL). Cm. mpumep 10.

B npyrom BapmanTe ocymectBieHus, ¢opma Manear-NF1 oxapakrepuzoBaHa Kak
KpucTayinueckas 6e3BonHas popma.

Hpyrue ¢usuueckue cpoiictBa (opmer Manear-NF1 Bkio4aroT crieaymoomee:
nauubie 'H-SMP CIeKTPOCKOMHME PaCKPHIBAIOT MOIApHOE cooTHomenue APT:Manear 1:1.
Tepmuueckast xapakrepuctuka ¢Gopmbl Manear-NF1 mokaszana mnosBieHHe mHKa
wiaBneHuss npu npubnmsurenpHo 163 °C. TepmorpaBuMeTpHUECKHI aHAIN3 IMOKa3al
HU3KYI0 moTtepro Maccel <1.0 mac.% no sroii Temneparypsl. Huarpammy JICK ¢dopmbl
Manear-NF1 nonyuanu na Mettler-Toledo JICK 821 co ckopocTbio HarpeBa 5 K/muH, ¢
IpUMEHEeHHeM razoo0pa3Horo asora nis npoaysku npu 50 mu/mun. JQuarpammy TIA
dbopmbl Manear-NF1 monydanu na Mettler-Toledo TT'TA 851 co ckopocThio Harpesa 5
K/muH, ¢ mnpumeHenueMm ra3o00pa3HOro aszora ausi npoayBku npu S50  mu/MuH.
Xapakrepuctuka copbuun BoasiHoro napa ¢opmel Manear-NF1 mokaszana o4eHb Majibie
ypoBHHU morjomeHus Boasl <0.5 mac.% B quamna3oHe OTHOCHTENbHON BJIaXXHOCTH (0B) O-
80% oB. ®opma Manear-NF1 moxeT ObITh KiaccUUIUPOBAHA, KAK HETHI'POCKOMUYHAS
cornacHo Ph. Eur. Criteria (maparpad 5.11.). CokpamenHas u3orepma COpOIUHN BOISTHOM
naper (25 °C) ¢popmsr Manear-NF1 (¢ ypoBusimu abcopdbumm npu 40% oB u 80% oB)
nokasaHa Huxe. M3orepmy copbuuu BoasiHON napel monydanu Ha DVS-Intrinsic system
or SMS. Takum o6pazom popma Manear-NF 1 nmokasana o4eHb XOpPOLINE TBEPAOTEIbHbBIE
CBONCTBa (xoportas KPUCTAJIUYHOCTD, HETUTPOCKOMUYHOCTD, BBICOKAas
TEPMOCTOUKOCTD).

B onHOoM BapmaHTe ocymiecTBIeHHs, nu3obpereHne obecrnedynBaeT LUTPATHYIO COJb
1-(4-{[6-AMuno-5-(4-penokcu-peHun)-nupuMUIUH-4-UIaMUHO | -MEeTH I | -ITUITePUINUH-1 -
win)-nponeHoHa (Coenunenue 1). B HEKOTOPBIX BapHaHTaX OCYLIECTBJICHUS, H300peTEeHHE
obecneunBaeT nuTpaTHyio cosub CoennHenus 1 oxapakrepusoaHHyko kKak L{urpar-NF1.

B HexoTopbix BapmaHTax ocymecTBienusi, Gopma I{utpar-NF1 xapakrepusyercs
ONHUM WJIM HecKonbkuMHu nukamu 20 mpum 7.5, 15.0, m 16.3 rpanycax. B HekoTopsIX
BapuaHTax ocyuiectBieHus, ¢opma Lurpar-NF1 xapakrepusyercss nOByMs HIH

HeckosbKuMHU mukamu 20 mpu 7.5, 15.0, u 16.3 rpagycax. B HekoTOpbIX BapuaHTax
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ocyiiectienus, popma [lurpar-NF1 xapakrepusyercs nukamu 20 nipu 7.5, 15.0, u 16.3
rpagycax.

B HekxoTopbix BapuaHTax ocymectsieHus, ¢popma Lurpar-NF1 xapakrepusyercs
OJHUM WJU HECKOJbKUMHU nukamu 20 mpu 7.5, 12.1, 13.8, 15.0, 16.3, 17.7, 20.3, u 20.8
rpagycax. B HekoTOpbIXx  BapuaHTax ocymectBieHusi, ¢opma IluTpar-NF1
XapaKTepU3yeTcss ABYMSI WJIM HECKOJbKMMHU nukamu 20 mpu 7.5, 12.1, 13.8, 15.0, 16.3,
17.7, 20.3, u 20.8 rpanycax. B HekoTOpbIX BapuaHTax ocymecTBieHus, Gopma Llurpar-
NF1 xapaktepusyercsi TpeMsl UM HeCKOJbKMMU mukamu 20 mpu 7.5, 12.1, 13.8, 15.0,
16.3, 17.7, 20.3, u 20.8 rpaagycax. B HeKOTOpBIX BapuaHTaX OCYyLIECTBJICHUs, (opma
Hurpar-NF1 xapakTepusyercss 4eThIpbMs WM HECKOJbKMMH nukamu 20 mpu 7.5, 12.1,
13.8, 15.0, 16.3, 17.7, 20.3, u 20.8 rpanycax. B HEKOTOpBIX BapuaHTaX OCYLIECTBJICHUs,
dopma Llurpar-NF1 xapakTepusyercs MNATbIO WM HECKOJbKUMH mHKaMu 20 mpu 7.5,
12.1, 13.8, 15.0, 163, 17.7, 203, u 20.8 rpaaycax. B HeKOTOpbIX BapHaHTax
ocymectBienusi, (opma I{urpar-NF1 xapakTepusyeTcs IeCTbIO HIU HECKOJbKUMH
nukamu 20 mpu 7.5, 12.1, 13.8, 15.0, 16.3, 17.7, 20.3, u 20.8 rpagycax. B HekoTOpbIX
BapuaHTtax ocymectBienus, ¢opma Lurpar-NF1 xapakrepusyercs nukamu 26 npu 7.5,
12.1, 13.8,15.0, 16.3, 17.7, 20.3, u 20.8 rpaaycax.

B HexoTopbix BapuaHTax ocymectsieHus, ¢opma Llurpar-NF1 xapakrepusyercs

nukamu 20

©

°20 (Cu-Ko,; uznyuenue) + 0.2°
7.5
9.3
10.0
12.1
13.8
15.0
15.5
16.3
16.6
10117.7
11118.1
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13120.0
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Ne [°26 (Cu-Ko; usnyuenue) + 0.2°
17121.6
18122.2
19122.6
20(22.9

B napyrom Bapumante ocymectBiaenus, ¢opma Lutpar-NF1 xapakrepusyercs
nu(ppakMOHHONW IHArpaMMOi B 3HAYUTENbHOW CTENeHHU Moxoxel Ha TakoByro ®UI. 37.

ITopomkoByl0  peHTreHOBCKyH  nudpakumonHyro auarpammy  Llutpara-NF1
MoNyYaniH MyTeM CTAHAAPTHBIX METOAMK, Kak omucano B European Pharmacopeia 6™
Edition chapter 2.9.33, u XxapakTepu3OBaJK CJIEAYIOIIHNMU PEHTT€HOBCKUMH
NOPOIIKOBBIMU Au(ppakTorpaMmmaMu (MoHoxpomatudeckoe Cu-Ko; wuznyuenme, A =
1.5406 A, Tpancmuccuonnsiii nudppakromerp Stoe StadiP 611 KL). Cm. mpumep 10e.

B npyrom BapuanTe ocyuectsieHus, ¢opma Llutpar-NF1 oxapakTtepusoBaHa Kak
KpucTannuueckas 0e3BoaHas popma.

Hpyrue ¢usnueckue csoiicra ¢opmbl Llutpar-NF1 BkiaroudaroT crienyroliee:
nannbie ' H-SIMP CIIEKTPOCKOMUHU pacKpbIBalOT MojsipHOe cooTHomeHue APIL:Ilutpar 1:1.
Tepmuueckass xapaktepuctuka (opmbr Ilutpar-NF1 mnokasana moOsiBIeHHE MHKA
mnaBiaeHus npu npudbnusurensHo 134 °C. TepmorpaBuMeTpUUECKHMI aHANIM3 IMOKa3al
notepro maccol ~4.0 mac.% npo sroil remneparypol. Juarpammy JACK ¢dopmsr Lurpat-
NF1 nonywanu Ha Mettler-Toledo JACK 821 co ckopoctsio HarpeBa 5 K/muH, ¢
NpUMEHEeHHUEM ra3o00pa3HOro aszora s npoayeku npu 50 mu/mun. duarpammy TIA
dopmbl [{utpar-NF1 monyuanu nHa Mettler-Toledo TT'A 851 co ckopocThio HarpeBa 5
K/mMuH, ¢ mnpumeHeHHMeM razoo0pa3HOro asora majas nOpoayBku mnpu 50 MI/MuH.
Xapaktepuctuka copbuuu BoasHoro napa ¢opmsl Llutpar-NF1 mokasana manbie ypoOBHHU
noryoimeHust Boabl <2.0 mMac.% B nuama3oHe OTHOCHUTEIbHOU BiaxkHOCTH (0B) 0-80% OB.
@®opma ILutpar-NF1 wmosker ObITh kjaccupuUUHMpOBaHA, KaK CJIerka T'UTPOCKOMUYHAs
cornacHo Ph. Eur. Criteria (maparpad 5.11.). CokpamenHasi uzorepma copOLUU BOASTHOM
napel (25 °C) ¢opmer Lutpar-NF1 (¢ ypoBHsamu abcopbuuu npu 40% oB u 80% oB)
nokaszaHa Huxke. M3otepMmy copOuuu BoasiHOW mapbl mojydvaiud Ha DVS-Intrinsic system
or SMS. Takum obpazom ¢opma Lutpar-NF1 mokaszana mpuemiieMble TBEPAOTEIbHBIC
cBOlCTBa (XOpolIasi KpUCTAJNINYHOCTb, HETUTPOCKOMUYHOCTD, NMpHeMIIeMasl TepMUUecKas

yCTOHYUBOCTD).
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B omHOoM BapuanTe ocymiecTBieHus, uzodperenue obecrneunBaer 1-(4-{[6-AMuHO-
5-(4-dpenoxcu-¢eHrn)-mupUMUIUH-4-UIaMHUHO | -MEeTHUI } -IIUNEePUINH- | -HIT)-TIPOIIEeHOH
(Coenunenue 1) oxapakTepu3oBaHHOE Kak KpucTajnueckas popma Al.

B HekoTOphIX BapuaHTax ocymiecTBieHus, popma Al XxapakTepu3yeTcss OOHUM HIH
HeckonpkuMu nukamu 20 nmpu 4.8, 17.4, u 20.0 rpagycax. B HekoTOpbIX BapuaHTax
ocymectBieHus, popma Al xapakrepusyercss AByMs WU HECKOJBKHMHU NMHUKaMHu 20 mpu
48, 17.4, nu 20.0 rpagycax. B HekxoTOoprIx BapuaHTax ocyiiecTsieHus, ¢opma Al
xapakrepusyercs nukamu 20 npu 4.8, 17.4, u 20.0 rpangycax.

B HekoTOpBIX BapHaHTax OCyllecTBIEHHS, popma Al xapakTepusyeTcs OJHUM HIH
HecKoNbkuMU mukamu 20 mpu 4.8, 9.5, 151, 17.4, 18.1, 20.0, u 23.8 rpaagycax. B
HEKOTOPBIX BapHaHTax ocymecTBieHus, ¢opma Al xapakTepusyeTcs IBYMs HIH
HeckoJnbkuMU mukamu 20 mpu 4.8, 9.5, 15.1, 17.4, 18.1, 20.0, u 23.8 rpaagycax. B
HEKOTOpPBIX BapHaHTaxX ocyluecTsieHus, ¢opma Al XapakTepusyercs Tpems HIH
HeckoNbkuMU mnukamMu 20 mpu 4.8, 9.5, 15.1, 17.4, 18.1, 20.0, u 23.8 rpaagycax. B
HEKOTOpBIX BapuUaHTax ocyuiecTBieHus, popma Al XxapakTepusyercss YeTbIPbMs HIIH
HeckoJNbkuMU mnukamu 20 mpu 4.8, 9.5, 15.1, 17.4, 18.1, 20.0, u 23.8 rpaagycax. B
HEKOTOPBIX BapHaHTax ocymiecTBieHus, ¢opma Al XxapakTepusyercs NATHIO HIH
HecKoJbkuMu mukamu 20 mpum 4.8, 9.5, 15.1, 17.4, 18.1, 20.0, u 23.8 rpamycax. B
HEKOTOPBIX BapHaHTax ocyuecTBieHus, ¢opma Al XxapakTepusyercss IIECTbIO HIH
HecKoJbkuMu mukamu 20 mpu 4.8, 9.5, 15.1, 17.4, 18.1, 20.0, u 23.8 rpamycax. B
HEKOTOPBIX BapHaHTax ocymecTsieHus, ¢opma Al XapakTepusyeTcs CeMbIO HIIH
HecKkoJMpkuMU mnukamu 20 mpu 4.8, 9.5, 15.1, 17.4, 18.1, 20.0, u 23.8 rpaagycax. B
HEKOTOPBIX BapHaHTax ocyliecTBieHus, popma Al xapakrepusyercs nukamu 20 npu 4.8,
9.5,15.1,17.4, 18.1, 20.0, u 23.8 rpanycax.

B HexkoTOpBIX BapHaHTax ocymecTsieHus, Gopma Al xapakrepusyercs nukamu 26

Ne [°26 (Cu-Ko; uznyuenue) + 0.2°
1 14.8

2 |95

3 |11.7

4 112.1

5 [13.1

6 (143

7 |15.1
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Ne [°26 (Cu-Ko; usnyuenue) + 0.2°
8 |16.8
9 |17.4
10118.1
11[18.5
12119.1
13120.0
14120.3
15(21.5
16[22.2
17(22.8
18(23.5
19]23.8
20(25.5
21(28.0

B npyrom Bapuante ocymectBieHus, Gpopma Al xapakrepusyercs qudpakunoHHON
JUArpaMMON B 3HAUYUTEIbHON CTENEHHU MOX0XKeHN Ha TakoByro OUI'. 41.

[TOopOIIKOBYI PEHTIeHOBCKYIO NH(PAKIHMOHHYIO AHarpamMmy (GopMbl CBOOOIHOTrO
ocHoBaHus Al monydanu mnyTeM CTaHIAapTHBIX METOAUK, Kak omnucaHo B European
Pharmacopeia 6" Edition chapter 2.9.33, u XapakTepH30BalH CJIEAYIOLIHMH
PEeHTIeHOBCKMMH MOPOIIKOBBIMH audpakrorpammamu (MoHoxpomatuueckoe Cu-Koy
uznyuenue, A = 1.5406 A, Tpancmuccuonnseii nudpakromerp Stoe StadiP 611 KL). Cm.
npumep 3.

B HexkoTOpRIX BapuaHTax ocylnecTBieHus, ¢Gopma Al kpucranauszyercs B
MOHOKJIMHHOH MpPOCTpaHCTBEHHOH rpymnmne P2; ¢ mapamerpamu pemerku (mpu 200 K) a =
12.8+0.1 A, b = 9.4+0.1 A, ¢ = 37302 A, u B = 98.5£0.5° (¢ oo = y= 90°). U3
OTAEIbHON KPUCTAJNIMYECKONW CTPYKTYphl, popma Al mpencraBieHa 0e3BOOHON (HOPMOIA.
JlaHHbIE PEHTT€HOBCKOH CTPYKTYpBhl MOHOKpPHCTAJNJA Mojy4ainu ans GopMbl cBOOOAHOTO
ocHoBanusi Al Ttakxke (mudpakromerp SuperNova or Agilent, oOopynoBaHHBIH
nerekropoMm CCD ¢ npumenenuem usnyudenust Cu Ko nmpu 200 K).

B napyrom BapuaHTe ocyliecTBieHHs, ¢opma Al xapakTepusyercs Kak
KpuCTaluueckas 0e3BoaHas ¢popma.

Hpyrue ¢usudeckue csoiictBa ¢opmbl Al BkioudaroT ciefymwouee: Tepmuueckas
xapakrepuctuka Gopmer Al moOka3piBaeT MOSIBIIGHHE NHKA IUIABICHUS  IIPH

npubausutenpio 171 + 2 °C (0CHOBaHO Ha MHOXKECTBE U3MEPEHUN AJIs1 pa3HbIX 00pa3IoB
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dopmbl Al). TepmorpaBUMeTpUYECKHI aHAM3 TOKAa3ajd OYE€Hb HU3KYIO MOTEP Macchl <1
mac.% no stoii temneparypsl. Juarpammy JICK dopmbr Al nonyuanu Ha Mettler-Toledo
JACK 821 co ckopoctero Harpea 50 K/mMuH, ¢ mpuMeHeHHEM ra3000pa3HOro aszora s
nponysku npu 50 mu/muH. Juarpammy TI'A ¢opmer Al nmonyuanu Ha Mettler-Toledo
TI'A 851 co ckopocThio HarpeBa 5 K/MuH, ¢ mpuMeHeHHEM ra3oo0pa3HOTO a3oTa s
nponyeku npu S50 mi/muH. XapakTepuctuka copOumm BoasiHOoro mapa ¢opmbsl Al
noKasalla Majble YPOBHHU IOrjomeHuss Boabl <1 mac.% B nuama3oHe OTHOCHUTENbHOI
BJIaXXHOCTU (0B) 0-80% OB, U OYEHB ClIETKA MOBBILIIEHHBIE YPOBHH MOTJIOMEHUS] BOABI <2
Mac.% B quama3oHe OTHOCUTENBbHOH BiakHOCTH (0B) 90-98% oB. ®opma Al moxer OBITH
KiaccupuuupoBaHa, Kak cierka rurpockonuunas cornacHo Ph. Eur. Criteria (maparpad
5.11.). U3orepma copbuuu BoasiHoi mapsl (25 °C) dpopmer Al mokaszana Huxe. M3orepmy
copbuuu BoAsiHOW mapbl mosnydanu Ha DVS-Intrinsic system ot SMS. KuneTuueckyo
pactBopuMocTb ¢opMbl Al B HCKYCCTBEHHOM KHUIIEYHOM COKE B COCTOSIHUM HAaTOIIAK
[FaSSIF, pH 6.5] npu KT (npu6a. 22 °C) onpenensnu kak npubIu3uTenbHO 27 MKI/Mi
(mocne 2 1) u npubnuzurenbHo 28 MKr/mi (mocie 4 1), COOTBETCTBEHHO (cM. pumMep 8a).
TepmonumHamuueckyr pacTBopuMocTh (24 u) dopmer Al mpu 37 °C omnpenensium Kak
npubau3uTenbHo 21 MKI/MI B MCKYCCTBEHHOM KHIIEYHOM COKE B COCTOSIHMM HATOIIAK
[FaSSIF, pH 6.5], u npubnusurensHo 14 mxr/mn B ¢pocdarnom 6ydpepe USP [pH 7.4],
cooTBeTCTBEHHO (cM. mpumep 80). YpoBHH pacTBOpeHHs] GopMbl Al B HCKYCCTBEHHOM
Kule4yHoM coke B coctossHuu Hartomak [FaSSIF, pH 6.5] npu 37 °C onpenensinu kak
npubausutenpbHo 36 Mkr/ma (mocie 2 4), U YPOBHH pacTtBopeHuss ¢opmsl Al B
HCKYCCTBEHHOM KHIIeYHOM coke B chiToM coctosiunu [FeSSIF, pH 5.0] mpu 37 °C
ompenessuiu Kak npudau3utenbHo 214 mxr/mia (mocie 2 4), COOTBETCTBEHHO (CM. MPUMEP
11). Takum ob6pazom ¢opma cBoOOmHOTO OCHOBaHusA Al mokasajga XOpoIllue
TBEPAOTENbHbIE CBOHCTBAa (XOpolmas KPUCTAUNIMYHOCTb, CJIerka TUIPOCKONUYHAS,
BbICOKAasi TEPMOCTOHKOCTb) € OuYeHb XOpouleld TEeXHOJOTMYHOCThIO B OOJbLINX
Macmradax.

B onHOM BapuaHTe ocyllecTBIeHHs, U3obpereHue obecrneunsaer 1-(4-{[6-Amuno-
5-(4-penokcu-heHuN)-mupUMUIUH-4-UITAMUHO |-METHJI } -TTUNEPUANH- | -UJT)-MPOTNEHOH

(Coenunenue 1) oxapakTepH3OBaHHOE Kak a CMeChb Kpuctamumnieckux popm Al u A2,
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PaszBuTue nyTeill mnony4deHUs BeIleCTB B TBEPAOM COCTOSHUM, KaK IpaBuUio,
OCHOBAHO Ha IOJIXOAAaX KPUCTAINH3ALUU pacTBOpUTENed I olecrmedeHHst OONbLINX
macmTaboB, a Takxke oOecrnedeHHss NOPOLIKOBOrO MaTepuajla C XOpPOLIMMH
TEXHOJIOTHYECKIUMHU CBOWCTBaMH. TeM He MeHee, B HECKOJbKHUX HAYaJbHBIX IOMBITKAX
KpUCTANIU3aluu ObuUl0 OOHApY’KEHO, 4YTO, IMO-BUAUMOMY, OBIIH IOJy4eHbl (Ha30BBIE
cMecu u3BecTHOH @opmbl Al 1 HEM3BECTHON NOMONTHUTENbHOU (asel (cM. mpumep 2).

Cmecr Mopduuecknx ¢opmM He sBIsgeTCs ONAroNpUATHOM € TOYKH 3PEHHS
peryiupoBaHus M KadecTBa, IMOCKOJbKY (a3oBbleé KOMIIO3MIMH CMecel TpyIHO
KOHTPOJUPOBATh U3 MapTHH B MapTUO. M3MeHUMBOCTH (a30BBIX KOMHO3MIUN Tpedyer
OOIIMPHONH XapaKTEPUCTHKU [JIs OIEHKH BIMSHUS HAa KPUTHYECKHE XapaKTEePUCTHKU
KauecTBa (Hampumep, IOBEeJE€HHE IpPU MepOpPaJbHOM BCACbIBAHUHU, IOBEJEHUE MpU
YCTOHYMBOCTH), a TaK)XK€ MOXKET IOCTaBHTH IMOA Yrpo3y YCTONYMBYIO TEXHOJOTHMYHOCTH
JIII, ecnu Takue mapaMeTphl, Kak MOBEIEHUE YACTUI], OTJIMYAIOTCS ISl Pa3IUYHbIX GopM
U UX CMecei.

HeoxxunanHo, m3zoOpereHue obecrnednBaeT MNyTH MOJyYeHUs I 4ucTO(azHON
kpuctaynueckoir ¢popmel Al wmcxomHoro BemectBa 1-(4-{[6-AmunHO-5-(4-heHOKCH-
b eHn)-TUupUMUINH-4-HIAMUHO |-METH } -TUTIEPUANH- 1 -1IT)-TPONEHOHA, KoTOpas
IPEeAOCTaBNsAET MOPOLIKOBBII MaTepual C XOPOIIMMHU TEXHOJOTHMYHBIMU CBOMCTBAMH B
Oonbiom macmtade (cM. mpumep 3). PaznudHbie HOBble YHMCTO(A3HbIE KPUCTATITHYECKHIE
dopmer nzobperenust (manpumep, Popmer A2, NF4, NF5, NF6) 1-(4-{[6-Amuno-5-(4-
(beHokcH-(PeHUN)-MUPUMUANH-4-UTAMUHO |-METHJI } -TUTIEPUANH- | -UJT)-TPOTIEHOHA (cMm.
IIpumepsr 4, 5, 6, u 7), MOKa3bIBAIOT OJATONPUATHBIE CBOWCTBA TBEPAOIO TeJja, BKIHOYAs
YAYYIIEHHYIO PacTBOPUMOCTb B KHIIEYHOM TpakTe, mo cpaBHeHHio ¢ Popoit Al (cwm.
npumep 8).

H300peTeHne Takke MPENOCTaBIs€T HOBBIE COJEeBble (OPMBI C YIYUIIEHHBIMHU
TBEPAOTENbHBIMH  CcBOMcTBAMH  1-(4-{[6-AMuHO-5-(4-peHoKkcHu-PpeHUN)-MUPUMHANH-4-
WJIAMHHO |-METHJ } -ITUNePUINH- | -FUT)-IpOTIeHOHA JJIsl MPEOAOJIeHUsI IpobyieM, CBsI3aHHBIX
¢ oOpa3oBaHueM cmeceit mopduueckux ¢popm cBobonHOTO OcHOBaHUA. [IpeanpuHUMaNH
SKCIMEePUMEHTbI 00pa30BaHUS HMCXOOHBIX COJEH C PasHbIMH CUJIBHBIMH MHUHEPAJIbHBIMU
KHCJIOTaMHu (COJissHasi KHUCJIOTa, CepHas kuciora, (ochopHas KuCIOTA), a TaKke C

OpraHUYEeCKUMU KHUCJIOTAMH, MPEeICTABIISIO LIUMHU pasHooOpasue CTPYKTYD
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(anudaTnyeckne kapOOHOBBIE OAHOOCHOBHBIE KHCJIOTHI [MypaBbHHAS KHCJIOTA, YKCYCHAs
kucinora)], amudarudeckass kapOOHOBas ABYXOCHOBHasi kuciora [L-BuHHas kucioral,
apomatnyeckass kapOoHOBass kucjora [OeH30WHas KHCJIOTa], AaMHUHOKHCIOTa [S-
IJIyTAMHHOBAsI KHCJIOTA]), B KOTOPBIX HE MOJIy4Yalu ycmemHoro odpasoBaHus cojeid. DTo
yKa3blBa€T Ha TO, 4YTO IOBeleHHe coneBoro cocrasa 1-(4-{[6-Amuno-5-(4-penoxcu-
beHnT)-TupUMUANH-4-HUIAMHHO | -METHJI | -TUNEPUANH- | -1JT)-[IPOTIEHOHA SIBJISIETCS BEChbMaA
CJIOKHBIM (CM. pumep 9).

Heoxunanno, wuszoOpeTeHHe Takke TMPENOCTABIAET HOBBIE KPUCTAJJINYECKUE
coneBbie popmbl (Hampumep, Manonat-NF1, Cykuunat-NF1, Okcanat-NF1, ®ymapar-
NF1, Manear-NF1, L-Manar-NF1, Hurpar-NF1) 1-(4-{[6-AMuno-5-(4-dpenoxcu-dpenmn)-
NUPUMHIUH-4-HJIAMUHO |-MEeTHUJI } -ITUNIEPUINH- | -1JT)-IPONIEHOH  (CM.  mpuMep 10),
KOTOpbIE IOKa3bIBAIOT XOpOIIHe OJIaronpusTHbIE CBOWCTBA TBEPAOrO Tela, BKIOUAS
yIy4YLIEHHBIH XapakTep pacTBOpPeHUs B KHIIEYHOM TpakTe JMAJsi pa3sHOro poja
npuMeHeHu# (cMm. mpumep 11).

B npyrom obObekrte, mzoOpereHue oTianvaeTcs (papManeBTHYECKOH KOMIO3ULHEH,
BKJIIOYatOIe Jro0ble (Gopmbl W CoNM, ONUCAaHHBIE BbIIE, H (PapManeBTHISCKH
npueMieMbli HOCUTENb. B 1apyrom BapuaHTe oOcCylecTBIeHHs, (apmMaLeBTHUECKAS
KOMITO3U LIS JOTIOJTHUTENbHO BKJIIOYAET JONMOJHUTENbHBIN TepaneBTUYEeCKUH areHT.

B npyrom o0Obekte, m3o0OpereHne orinyaercss cnocobom monyueHus Popmbl A2,
BKJIFOYAKO UM paCTBOPEHUC COCI[I/IHCHI/UI 1B CIIUPTE, BOAC, UJIU UX CMECCHU.

B HexOTOpBIX BapHaHTaX OCYLIECTBJIEHHUs, CIIOCOO BKJIKOUYAEeT CMECh CIIUPTA U BOIBI.
B HEKOTOpBIX BapHaHTaX OCYLIECTBJIEHHUS, CIIHPT MPENCTaBlsieT cOOOW METaHOJ, STAHOII,
IPOMaHOI UiIu OyTaHOJI.

B HekOTOpBIX BapuaHTaxX OCYIIECTBIEHHS, CIIUPT MpeacTaBiseT coboii meraHosa. B
HEKOTOPBbIX BapUaHTaX OCYLIECTBIEHHs, 00.:00. COOTHOIIEHHE METaHOJ:BOJa COCTABIsAET
okono 20:1. B HeKOTOpHIX BapHaHTax OCYIIEeCTBJEHHUs, 00.:00. COOTHOLIEHUE
MeTaHOJ:BoAa cocTaBiysieT okoyio 10:1. B HEKOTOpBIX BapHaHTaX OCYINECTBJIEHUs, 00.:00.
COOTHOLIEHUE METAHOI:BOAAa COCTaBJsIeT OKOJO S:1. B HEKOTOpBIX BapuaHTax
oCyllecTBJIeHHsI, 00.:00. COOTHOIIEHHWE METaHOJ.BOoJa CocTaBiseT okojo 2:1. B
HEKOTOPBIX BAPUAHTAaX OCYLIECTBJIEHHs, 00.:00. COOTHOIIEHHE METaHOJ:BOJa COCTABIAET

okoso 1:20. B HekOTOpBHIX BapHaHTaxXx OCyLIeCTBJeHUs, 00.:00. COOTHOIIEHUE
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MEeTaHOJI:BOAa cocTaBisieT okoyio 1:10. B HEKOTOpBIX BapHaHTaX OCYINECTBJIEHHs, 00.:00.
COOTHOLIEHHWE METAHOI:BOAAa COCTaBasieT Okono 1:5. B HEKOTOpBIX BapHaHTax
ocyiecTBiaeHus, 00.:00. COOTHOIIEHHWEe MeTaHOJ:BOAa CcoOcCTaBiseTr okono 1:2. B
HEKOTOPBIX BapUAHTAX OCYLIECTBJIEHHs, 00.:00. COOTHOIIEHNE METaHOJ:BOJa COCTABISAET
I:1.

B HexoToprix BapuaHTax ocyuecTBieHus, CoenuHeHue 1 pacTBOPAT MpHu
TeMmIepaType B AHMANa3oHe OT OKOJo KT A0 okogo 100 °C. B HEKOTOpBIX BapUaHTax
ocymecTtsiaeHus, CoequHeHne 1 pacTBOPAIT MPU TeMIepaType B JUAaNa30He OT OKOJO KT
no okono 75 °C. B HekOTOpbIX BapuaHTax ocymecTsieHusi, Coenunenne 1 pacTBOPSIOT
npu TemrepaType B auanazone ot okoso 25 °C 1o okono 75 °C. B HEKOTOPBIX BapUaHTaxX
ocymectsinenusi, Coenunenue 1 pacTBOPSIOT mpu TemnepaType okoao 50 °C.

B HekoTOpBIX BapHaHTaX OCYINECTBJIEHHS, CIIOCOO BKJIIOYAET CIHPT, IIOTOM BTOPOM
pacTBopuUTenb. B HEKOTOPBIX BapuUaHTaX OCYLIECTBJIEHHUs, CIHUPT IPEACTaBIsIeT coOOil
METaHOJI, 3TAHOJI, MPOMaHON WiIu OyTaHON. B HEKOTOpBIX BapHaHTaX OCYILIECTBICHUS,
CIUPT SBJsIETCS OSTAHOJOM. B HEKOTOpPBIX BapuaHTaX OCYINECTBJIEHUs, BTOPBIM
pPacTBOPUTENEM SIBJISIETCST BOAA.

B mHexoropbix BapuaHTax ocyuecTsieHus, CoenuHeHue 1 pacTBOPSAIOT IpHU
TeMmIepaType B AMANa3oHE OT OKOJO KT 10 okojgo 100 °C. B HEKOTOpBIX BapUaHTax
ocymectsieHus, CoequaeHne 1 pacTBOPAIOT NMPU TeMIlepaType B AUaNa30HE OT OKOJIO KT
no okoso 75 °C. B HeKOTOpbIX BapuaHTax ocymecTBienusi, Coenunenue 1 pacTBOPSIOT
npu TeMIepaType B auanazoHe ot okoso 25 °C no okono 75 °C. B HEKOTOPBIX BapHaHTax
ocymectBienus, Coenunenne 1 pacTBOPAIOT npu Temnepatype okono 50 °C.

B npyrom obObekTe, uzoOpereHue ornuyaercsa cnocodom monyueruss @opmber NF4,
BKIOYaomuM  pactBopeHne CoemmHeHwss | B guxjopmerane, xjopodopwme,
uukjorekcane, renraie, THF, Boge unu ux cMecu.

B HEKOoTOpBIX BapHaHTax OCYLIECTBJIEHHUs, CIIOCOO BKIKOYAET CMECh JUXJOpMeTaHa
U IUKJIOreKcaHa. B HEKOTOpBIX BapHaHTaxX OCYINECTBJIEHHS, CIOCOO BKIKOYAET CMeCh
THF u uuknorexcaHa. B HeKOTOpBIX BapHaHTax OCYLIECTBIEHMs, CIOCOO BKJIKOYAET
cMech xJopodopMa U MUKIOrekcaHa. B HEKOTOpPBIX BapHaHTaxX OCYIIECTBIEHMHs, CIOCO0

BKJIFOYAeT CMeCh renTaHa u xjopodopma.
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B HEKOTOPBIX BapHaHTAaxX OCYILIeCTBIICHHSI, 00.:00. COOTHOUICHUE
PacTBOPHUTENb. pACTBOPUTENb CcOCTaBisgeT okojo 20:1. B HekoTopblx BapuaHTax
ocylIecTBIeHUs, 00.:00. COOTHOLIEHHE PAaCTBOPUTEINbPACTBOPUTENL COCTABISIET OKOJIO
10:1. B HekoTOphIX  BapHaHTaX  OCyIIecTBIeHHs, 00.:00. COOTHOWIEHHE
PacTBOPUTENb. PAaCTBOPUTENb COCTaBisAeT OKoJno S5:1. B HEKOoTOphIX BapHaHTax
oCylIeCTBIEHHUsA, 00.:00. COOTHOLIEHHE PACTBOPHUTENb:PACTBOPUTEIb COCTABISAET OKOJO
2:1. B HEKOTOPBIX  BapUaHTax OCYILECTBIICHUS, 006.:00. COOTHOIIEHHE
PacTBOPUTENB.PACTBOPUTENDL COCTaBisAeT oOkojno 1:20. B HEKOTOpPBIX BapuaHTax
ocymecTBieHus, 00.:00. COOTHOLIEHHE PAaCTBOPUTEINb:PACTBOPHUTEIb COCTABISET OKOJO
1:10. B  HekoTOphIX  BapHaHTaXx  OCyIecTBIeHHs, 00.:00. COOTHOLIEHHE
PacTBOPUTENb.PACTBOPUTENIb  COCTaBJsAET OKoJio 1:5. B  HEKoTopeIx BapHaHTax
ocymecTBieHus, 00.:00. COOTHOWIEHHE PACTBOPUTEINb.PACTBOPHUTENL COCTABISIET OKOJO
1:2. B HEKOTOPBIX  BapUaHTax OCYIL€CTBIICHUS, 00.:00. COOTHOIIEHHE
PacTBOPHUTENb. pacTBOPUTENb cocTaBiseT 1:1.

B HexoTopbix BapuaHTax ocyuecTsieHus, CoenuHeHue | pacTBOPSAIOT mpu
TEMIEPAType B AUANa3oHe OT OKOJO KT a0 okono 100 °C. B HEKOTOpBIX BapHaHTax
ocymecTtsieHus, CoequHenne 1 pacTBOPAIOT NMPU TeMIlepaType B AUana3oHe OT OKOJO KT
no okoso 75 °C. B HekOTOpbIX BapuaHTax ocyumectBienusi, Coenunenue 1 pacTBOPSIOT
npu TemmnepaType B auanaszone ot okono 25 °C no oxono 75 °C. B HEKOTOPBIX BapUAHTAX
ocymectsinenusi, Coenunenne 1 pacTBopsOT npu Temneparype okono 50 °C.

B  HekoTOpbIX BapuaHTax  OCYINECTBJIEHHUS, CIOCOO  BKJIKOYAaeT MepBHIH
PacTBOPHUTENb, TOTOM BTOPOM pacTBOPUTENb. B HEKOTOPBIX BapuaHTax OCYINECTBJIECHUS,
BTOPBIM PACTBOPUTEJNEM SIBIAETCS H-TENTaH.

B npyrom oObekTte, nzobpereHue ortnuvaercs cnocobom mojaydeHuss @opmbr NFS,
BKIOYaomuM pactBopeHne CoenuHenuss 1 B guxiopmeraHe, xjopodopme, rexkcase,
nukiorekcane, renrtane, THF, o-xcunone, nuokcane, DMSO, Boge WM UX CMECH.

B HekoTOpBIX BapuaHTax oOcCyIlecTBIeHHs, crmocod Bkmwoudaer cmecb THF u o-
KCHUJ1oJa.

B HEKOTOPBIX BapHaHTax OCYIIECTBIIEHHUS, 00.:00. COOTHOIIEHHE
PacTBOPHUTENb. PACTBOPUTENb COCTaBisgeT oOkojgo 20:1. B HekoTopbIXx BapHaHTax

OCylIeCTBIIeHUsI, 00.:00. COOTHOLIEHHE PACTBOPHUTENh.PACTBOPUTEL COCTABISET OKOJIO
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10:1. B HekoTOphIX  BapHaHTaX  OCyIecTBIeHHs, 00..00. COOTHOIIEHHE
PacTBOPHUTENb.pACTBOPUTENIb  COCTaBisfAeT oOkoJo 5:1. B  HekoTopblIx BapHaHTax
ocylIecTBIeHUs, 00.:00. COOTHOLIEHHE PAaCTBOPUTENbPACTBOPUTENL COCTABISIET OKOJIO
2:1. B HEKOTOPBIX  BapHaHTax OCYILeCTBIICHUS, 00.:00. COOTHOIIECHUE
PacTBOPHUTENb. PACTBOPUTENb COCTaBisgeT oOkoyso 1:20. B HEKOTOpPBIX BapHaHTax
oCylIeCTBIEHHUsA, 00.:00. COOTHOLIEHHE PACTBOPHUTENb:PACTBOPUTEIb COCTABISAET OKOJO
1:10. B  HekoTOphIX  BapHaHTaXx  OCyllecTBIeHHs, 00.:00. COOTHOWIEHHE
PacTBOPHUTENb.PACTBOPUTENDb  COCTaBIAET OKOJO 1:5. B  HEKOTOpPBIX BapHaHTax
ocymecTBieHus, 00.:00. COOTHOLIEHHE PAaCTBOPUTEINb:PACTBOPHUTEIb COCTABISET OKOJO
1:2. B HEKOTOPBIX  BapHaHTax OCYIL€CTBIICHUS, 006.:00. COOTHOIIEHHE
PacTBOPUTENb. paCTBOPUTENDL cocTaiseT 1:1.

B mHexoropbix BapuaHTax ocyumecTBiaeHus, CoenuHeHue | pacTBOPSAIOT IpHU
TeMIepaType B AMANa3oHE OT OKOJO KT 10 okojo 100 °C. B HEKOTOpBIX BapUaHTax
ocymectsieHus, CoequaeHne 1 pacTBOPAIOT NMPU TeMIlepaType B AUaNa30HE OT OKOJIO KT
no okoso 75 °C. B HekoTOpbIX BapuaHTax ocymecTsienusi, Coenunenue 1 pacTBOPSIOT
npu TeEMIepaType B auanazoHe ot okoso 25 °C no okono 75 °C. B HEKOTOPBIX BapMaHTax
ocymectBinenusi, Coenunenne 1 pacTBOPAIOT npu Temnepatype okono 50 °C.

B  HexkoTOpBIX BapHaHTax OCYLIECTBJIEHHUs, CIOCOO  BKJIIOYAeT  MeEpPBBIi
PacTBOPHUTEJb, TIOTOM BTOPOM PAacCTBOPUTENb. B HEKOTOPBIX BapHaHTaxX OCYINECTBJICHWUS,
MNEPBBIM PACTBOPUTEIIEM ABJIKACTCA AJUOKCAH U BTOPbBIM PAaCTBOPUTECIIEM SABJIACTCA H-
rentaH. B HEKOTOPBIX BapHaHTaX OCYINECTBIEHHS, NMEPBBIM PACTBOPUTEIEM SBISAETCS
AUXJIOPMETAH HW BTOPbIM pPACTBOPUTECIEM ABJIACTCA ILUKJIOI'CKCAH. B HEKOTOPBIX
BapUaHTaX OCYLIECTBJEHMs, MEPBbIM PACTBOPUTENEM SBISETCS XJIOpPOGOpPM M BTOPBIM
pacTBOpUTEIEM SBJSIETCA LUKJIOTeKCaH. B HEKOTOpBIX BapuaHTax OCYLIECTBJICHUs,
nepBbIM pactBoputeneM spiaseTrcss THE u BTOpPBIM pacTBOpUTENIEM sBJISETCS H-TeKcaH. B
HEKOTOPBIX BAapUaHTaX OCYLIECTBJIEHMs, NepBbIM pacTBopureneM ssiaserca THF u
BTOPbIM pPacTBOPUTETIEM ABJIACTCSA OHUKJIOI'€KCaH. B HEKOTOPBIX BapuaHTax
OCYIEeCTBJIEHUs, MEPBBIM pacTBopuTesneM siBasercs DMSO u BTOpbIM pacTBOpUTENEM
SIBJISIETCS BOJA.

B apyrom obObekTe, uzolOperenue orinuvaercs cnocodbom monydenuss @opmber NF6,

BKJIIOHAKOINUM pacTBopeHne CoeauHeHus | B nuxjopMeTraHe. B HEKOTOpBIX BapuaHTax
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OCYIIECTBJIEHHUs, CIOCOO BKJKYAeT BTOPOH pPacTBOPUTENb. B HEKOTOPBIX BapHaHTax
OCYIECTBJIEHUS, BTOPbIM PACTBOPUTENEM SIBJISIETCS H-TENTaH.

B HekoTOpbIX BapuaHTaX OCYLIECTBIEHHsS, COEAMHEHHS U TBepAble (OPMBI
N300peTeHNsl CHHTE3UPOBAIH B COOTBETCTBUH CO cXxeMaMu, obecrniedeHHbIMU B [Ipumepax

HHIKE.

4. Ilpumenenusn, cocmae u geedenue

QDapmayesmuuecku npuemiemovie KOMROIUYUU

CornacHO gapyroMy BapHaHTy OCYIIECTBJEHHs, H3o0peTeHue obecneynBaer
KOMITO3ULIMIO, BKIIOYAKIYy TBepayr ¢opmy CoenmHeHnus 1 3Toro mzoOpeTeHUs HIH
ero (¢apMaLeBTUYECKH NPUEMIIEMOEe INPOU3BOAHOE M (HapMALEBTUUECKH INPHEMIEMBbIH
HOCUTEJIb, aABIOBAHT WK Hecymyw cpeny. KonudectBo tBepaoii ¢popmbl Coenunenus 1
B KOMIIO3ULIMU 3TOTO H300peTeHUus sABIseTCA TakuM, KoTopoe 3(PpGeKTUBHO A
nsmepumoro uHrubuposanuss BTK unu ero myranum, B 6uosornyeckoM odpasie win y
nanueHTa. B HEKOTOpbIX BapHUaHTaX OCYLIECTBIEHUs, KOJMYECTBO TBEPAOHl (OpPMBI
CoenmHenns 1 B KOMHIO3MLMIX 3TOrO H300pPETEHHs SBIAETCS TaKUM, KOTOpOe
s¢pdexkTuBHO 1A u3Mepumoro wuHruOuposanmmss BTK, wnm ero wMyranuu, B
OuonornyeckoM oOpasle WM Yy MalueHTa. B HEKOTOpBIX BapHaHTax OCYINECTBJIEHUS,
KOMITO3ULIMIO 3TOr0 H300pPETEeHHUs COCTABISETCS I BBEACHUS NALMEHTY, KOTOPOMY
HeoOXoauMa Takasi KOMIO3UIIUS.

Tepmun “nanueHT” uUIu “00BEKT’, KaK MPUMEHSIOT 3]1€Ch, O3Ha4daeT >KHUBOTHOE,
IPEeANOYTHTENbHO MIIEKOIUTAIOee, U Hanboliee MPeANOUYTHTEIbHO YeJIOBEeKa.

Tepmun “dapmaneBTUdecKH MpHeMIeMas HOCHUTENb, aJbIOBAHT, WJIM Hecyllas
cpena’ OTHOCUTCS K HETOKCHYECKOMY HOCHTENI0, aJbIOBAaHTY HWJM HeCyluel cpene,
KOTOpBIe HE HapylamT (papMaleBTHYECKYI aKTHBHOCTb TBEPAOil GOpPMbI COENNMHEHUSI, C
KOTOPBIM €r0 COCTaBJSOT. PapMaleBTUUECKU MPUEMIIEMbIE HOCUTENH, aABHOBAHTHI WU
Hecylue Cpenbl, KOTOpPble MPUMEHSIIOT B KOMIIO3ULHSAX 3TOTO H300peTeHUs] BKIHOYAIOT,
HO HE OTPaHMYMBAIOTCSA, HOHOOOMEHHBIE CMOJIBI, OKCUJ AJIOMHUHUS, CTeapaT ajllOMHUHUS,
JeuuTHH, OENKU CBIBOPOTKU KPOBH, TaKHe KaK albOYMHH CBIBOPOTKU KPOBBI YEJIOBEKA,
OydepHbie BemecTBa, Takue kak ¢ocdarel, MIUIUH, COpOMHOBAas KUCJIOTA, COpOAT Kajus,

CMECCH YaCTHUYHLIX I'NTUOEPHUIOB HACBIICHHBIX PACTUTCIbHBIX XUPHBIX KUCJIOT, BOAA, COJIH
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WIN D3JEKTPOJIUTHI, Takue Kak Ccyabdpar nporamuHa, ruapodochar mUHATPHS,
ruapodocdar kanus, XJIOPUI HATPHUSA, COJNU IMHKA, KOJUIOMAHBIH IHOKCHI KpPEMHUS,
TPUCUIIMKAT MAarHus, TMOJUBUHWINUPPOIUIOH, BeEIleCTBA HAa OCHOBE ILEJIJII0JIO3bI,
NOJIM3THUJIEHITTUKONb, KapOOKCHMETHIILENII0NIo3a HATpHs, IOJHAKPHUIATBl, BOCKH,
MOJIU3TUIIEH-TIOJMOKCUIIPONUIIEH-0JIOK TMOJUMEpBl, MOJUATUIEHTIUKONb W LIEPCTAHOM
KHP.

“@apManeBTUYECKH NPUEMIIEMOe IIPOU3BOIHOE  O3HAa4YaeT JIIOOYI HETOKCHYECKYIO
COJb, CIOXHBIH 3QUp, CONb CIOXHOro 3puUpa HIM APYroe MNPOU3BOJHOE COEIMHEHUS
3TOro U300peTeHus, KOTOPOe MOCJe BBEASHHUsS PELUNHEHTY CIIOCOOHO 00ecnedynTh, IPsiMO
WIN HENpsiMO, COeJWHEHHE 3TOro H300peTeHuss WU ero HHTHOUTOPHO aKTHUBHBIH
MeTabOJIUT HIIH OCTATOK.

Komnosunuu paHHOro wu300peTeHUss BBOAST OpPaJbHO, NAPEHTEPANbHO, IYTEM
UHTAJALUOHHOTO CIpesi, MECTHO, PEKTaJbHO, Ha3albHO, OYKKaJbHO, BAarMHaJbHO HIH
yepe3 UMILIAaHTUPOBAHHBIN pe3epByap. TepMuH "mapeHTepanabHO", KaK MPUMEHSIOT 37€Ch,
BKJIIOUAEeT  MOAKOXHbBbIC, BHYTPUBEHHbIC, BHYTPHMBILIEYHbIE, BHTYPUCYCTaBHbIE,
BHYTPUCHHOBHAJbHbIE, BHYTPUIPYAUHHBIE, WHTPATEKAJbHble, BHYTPUIEYEHOUHBIE,
BBOJAMMbIE BHYTPb MOPAXCHHBIX TKaHEH ¥ BHYTpHYEpENHble HHBEKLUHOHHbBIE WU
UHQY3UOHHBIE  MeTOAMKH. IIpeamnodTuTenbHO, KOMIIO3ULUHU  BBOASAT  OpPaJIbHO,
BHYTPUOPIOIIHMHHO MM BHYTpUBEHHO. CTepUIbHBIE HHBEKIIMOHHBIE (OPMbI KOMITO3ULIHI
3TOro M300peTEeHHs BKIIOYAIOT BOAHYIO WM MACISHHCTYI CYCIIEH3UIO. DTH CYCHEH3UH
COCTABJISIFOT COrJIACHO METOJUK, U3BECTHBIX B OOJACTH TEXHHUKH, MPUMEHsS MOAXOASAIINE
AUCIIePTUPYIOIIHE UM CMauHMBAIOIINE areHThl U CyCleHaupyromue areHTol. CTepuIbHbIN
npenapar IJs MHBEKLHH Takke MOXXET ObITb CTEPUIILHBIM PAacTBOPOM MM CyCIEH3UeH
Il WHBEKIUH B HETOKCHYECKOM IMapeHTepajbHO MpHeMIeMOM paszdaBuTese WU
pacTBopuTeNe, HampuMep, Kak pactBop B 1,3-Oyrannuone. Cpenu npuemMieMbIX HECYLIUX
Cpel M pacTBOpUTeNel, KOTOpble MPUMEHSIOT, €eCTb BOjAa, pacTBop PuHrepa u
M30TOHHYECKHI pacTBOpP XJIOpUIA HATpHs. B momonHeHue, B Ka4eCTBE PACTBOPHUTENS HIIH
CYCHEHIUPYIOIeH cpeabl OOBIMHO MPUMEHSIOT CTEPUIIbHBIE, HENETyYHe MacJa.

Hdnst sToil menm mnpuMeHsieMoe J0Oe JIerkoe HejeTydyee Macio BKJIIOYAeT
CHHTETHYECKHEe MOHO- WU AUrIHIepuabl. [IoaxoasT s moiaydyeHus WHBEKIUH KUPHBIE

KHUCJIOTbI, TaKH€ KaK OJCHHOBasd KHCJIOTAa KU €€ TJIHHCPHUAHLIC IIPOU3BOAHBIC, KaK H
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npupoAHbIe (apManeBTUUECKH-TIPHEMIIEMbIE Maciia, TaKHe KaK OJMBKOBOE MAaciO HJIN
KacTOpOBOE€ Macjio, OCOOEHHO B UX IOJUOKCHITHJIHMPOBAHHBIX BEPCHUAX. OTH
MACJISTHUCTbIE PACTBOPbl MJIM CYCIICH3UHM TAaK)K€ BKJIIOYAKT JJIHHHOLENOYSUHBIN
CIHUPTOBBIH pa30aBUTENb MM AMCIEPraTop, TAKOH Kak KapOOKCHMETHJILEIII03a MU
nogo0HbIe AMCHEPTUPYIOLINE AareHTbI, KOTOpPble OOBIYHO MPHUMEHSIOT MPH IMOJYYEHHU
bapmarneBTHUECKN MPHEMIIEMBIX TO3UPOBAHHBIX (OPM, BKIIIOUASI SMYJIbCHH U CYCIICH3UU.
Takxe Moryt OBITH NpPUMEHEHBI AJS Leiell MonydeHus Apyrue oObIYHO NMpUMEHseMbIe
cypbakTaHThl, Takue kak TBuHC, CmaHc, W JApyrue SMYJNbTUPYIOIIHE AareHTbl WU
YJIYy4IIUTEIN 6I/IOI[OCTYHHOCTI/I, KOTOPbBIC O6BILIHO NMPpUMEHAIOT B NMpou3BOACTBE
dapmareBTHUECKH MPUEMIIEMbIX TBEPABIX, KUAKHUX UIU APYTUX AO3UPOBAHHBIX (GopM.

dapManeBTUYECKH MPUEMIIEMble KOMIIO3UIMN 3TOr0 M300pETeHHs] BBOAST OPAJbHO
B J000I opanbHO mpHemieMoil no3upoBaHHOW Qopme. IlpumMepHBIMH OpabHBIMU
NO3UPOBAHHBIMU (OPMAMHU SBISIOTCS KAINCyJbl, Ta0JETKH, BOJHbIE CYCHEH3MH HIH
pacTBopbl. B ciydae TabneTok AN OpanbHOTO MPUMEHEHHS, OOBIYHO MpPHUMEHsSEeMbIe
HOCHTEJIM BKJIOYAIOT JAKTO3y M KYKYpPY3HbIH Kpaxman. OObIYHO Takxke A00aBISIIOT
NyOpHKaHTBI, TakKHMe KakK creapaT MarHus. Jlisi OpajJpHOTO BBEOEHUS B KaIlCyJbHON
dopme, moxgxoxsimue pa3dbaBUTENN BKIOYAIOT JAKTO3y U BBICYIIEHHBIH Kpaxman. Ecim
BOJHBIE CYCIEH3UU HEOOXOOUMBI AN OpPajJbHOIO NPUMEHEHHS, AKTHBHBIH KOMIIOHEHT
KOMOUWHHPYIOT C 3MYJbTCUPYIOIIUMH U CYCHEHAHPYIOIUMHU areHTamMu. Ecnm jkenateipHo,
Tak)Ke HeoOs13aTenbHO NO0ABISIOT HEKOTOPBIE MOJCIAIAI0NINE, BKYCOBbIE HIIN Kpacsiue
areHTBHI.

ANbTEpHATUBHO, (papMaLEBTUYECKU MPUEMJIEMbIE KOMIO3HIUU 3TOTO M300peTEeHHs
BBOZST B OpMe CyNIO3UTOPHUH Uil peKTalbHOro BBeAeHUs. OHU MOTYT OBITh MOJYUEHBI
IyTeM CMELIMBAaHUS areHTa ¢ MOAXOMSIIMM Hepas3apakaloIUM BCIOMOIAaTeNlbHbIM
BELIECTBOM, KOTOPOE SIBJISIETCS] TBEPABIM IIPU KOMHATHOHN TeMIEpaType, HO KUAKUM MPU
pEeKTalbHOW TeMmmeparype H, MO3TOMYy, OyAeT MJIaBUTBCS B MPSAMOH KHIIKE, 4YTOOBI
0CcBOOOIUTH JIeKapcTBO. Takue mMaTepHasbl BKIIOYAIOT MAaC/IO Kakao, MUYEJHHbIH BOCK U
HOJIU3TUIIEH UK OJIH .

dapMmaneBTUYECKHU MpUEMIIeMble KOMIIO3HIMH 3TOr0 H300peTeHUs TakkKe BBOIST
MECTHO, OCOOEHHO, KOrja ILejb JIeYeHUs BKJIOYaeT YIIM WJIH OPraHbl JErKOJAOCTYIHbIE

aJjd MECTHOIoO HaHECCHHUA, BKJIIOYaA 3a00JieBaHUS rja3, KOXHW HWJIHW HHKHHUX qacTen
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kuineuHuka. Iloaxopnsuue cocTaBbl [Jis MECTHOIO BBEAEHUs JIETKO IOJY4YUTb AJIs
Ka)XKJOT0 U3 3TUX yYaCTKOB HJIH OPTaHOB.

MecTHOEe HaHECEeHHE [ HM)KHUX 4YacTell KUIIeUYHHKa MOXET ObIThb 3¢ EeKTUBHBIM
KaK COCTaB IS PEKTAJbHBIX CYNIO3UTOPUH (CM. BBIIIE) UM MOAXONAIHA KJIHN3MEHHBIH
coctas. Takxe NIPUMEHSIOT MECTHO-TPaHCAepMaJbHbIe MIACTBIPH.

Jns MeCTHbIX HaHeCeHMH, olecnedyeHHble (apMaLEeBTHUYECKH HNpHEMIIEMbIe
KOMITO3ULIMM COCTABISAIOT KaK MOAXOISAIIYI0 Ma3b, COAEPIKAIIYI aKTHBHBIH KOMIIOHEHT,
CYCHEHIUPOBAHHBIM WJIM pAacCTBOPEHHBIM B OJHOM HJIHU HECKOJbKHUX HOCUTENSX.
IIpuMepHBIMH HOCHTEISIMU JIJIsl MECTHOTO BBEJIEHHE COCUHEHUH SIBJISIIOTCS MHHEPAJIbHOE
MacJio, Ba3eJMHOBOE Macjo, Oelblil Ba3eNnH, NPOMHJIEHIJIUKOIb, MOJHOKCUITUIECHOBOE,
NOJIMOKCUTIPONUIEHOBOE COEANHEHHE, SMYJbIUPOBAHHbIE BOCK U BOAA. AJIBTEPHATUBHO,
obecrnieueHHbIe (apMaLEeBTUYECKHU MPHUEMIIEMble KOMIIO3ULIHH MOTYT OBITH COCTaBJIEHBI
KaK TMOAXOASLIMH JIOCbOH WM KpeM, COJepKaluii aKTHUBHBIE KOMIIOHEHTHI,
CYCHEHIUPOBAHHBIMU HJIM PACTBOPEHHBIMH B OJHOM HJIM HECKOIbKUX (papMareBTHUECKH
npUeMIEeMBbIX HOCHTeNAX. lloaxonsdimue HOCHTENH BKIIOYAIOT, HO HE OTPaHMYHBAIOTCA,
MHHEpAJbHOE MAacJO, MOHOCTeapaT copbura, momucopbar 60, LETUIIOBBIE CIOXKHBIE
3(UpPBI BOCK, [I€T€aPHIIOBBIA CIUPT, 2-OKTHWIAOAEKAHOJ, OCH3UIOBBIN CIIUPT U BOAY.

dapmalLeBTUUECKU MpUEMIIEMble KOMIO3HUIIUU 3TOTO M300peTeHHs HeoOs3aTeNbHO
BBOIAT C IIOMOINBI HA3aJbHOIO ad’pO30Jid MM WHTASIHUU. Takue KOMIIO3ULHH
NOJIYYAlOT  COTJIACHO  METOJAMK, XOPOWIO  HW3BECTHBIX B O0JACTH  TEXHHKH
(dapMaleBTHUYECKUX COCTAaBOB U MOJYy4YarOT B BUJAE PacTBOPOB B (uU3pacTBOpeE, NPUMEHSs
OEH3WMJIOBBIM CIUPT WUIH JPYTHEe MOAXOISAIHE KOHCEPBAHTHI, MPOMOTOPHI abcopOumu aus
yJIy4lIeHUs] OMOMOCTYITHOCTH, bTopyriepoasl u/unu apyrue 0OBIYHbIE
COJIFOOMITM3UPYIOINE HIIN JUCTIEPTHPYIOIIHE areHTHI.

Haunbonee npeamodyruTenbHO, (papManeBTHYECKH MpHUEMIIeMble KOMIO3HIUU 3TOTO
N300peTeHnss COCTAaBJSIOT [AJIsl OpajbHOrO BBeAEeHHUsA. Takue COCTaBbl MOTYT OBbITh
BBEJEHBbI C UM 0e3 muuu. B HEKOTOpBIX BapHaHTaX OCYINECTBJIEHUS, (papManeBTHIECKH
npueMieMble KOMIIO3UIIMU 3TOro n3o0pereHus BBOAAT Oe3 mumu. B apyrux BapuaHTax
OCyILIECTBIEHUsA, (apMaLleBTUYECKH MpHEMJIeMble KOMIIO3MIUH 3TOr0 H300peTeHHs

BBOJST C IHUILEH.
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KonnyecTBOo coenmHEHUH HaHHOrO H300pETEHHs, KOTOpoe HeoOs3aTeNbHO
KOM6I/IHI/Ipy1'OT C MaTtepuajaMH HOCUTECA AJisd MNOJYUYCHHUSA KOMIIO3UIIUU B eHHHHqHOﬁ
n03upoBaHHON opme OyneT MEHSIThCs, B 3aBUCUMOCTH OT MALMEHTa, KOTOPOTO Jieyar u
OTHENBHOTO crocoba BBemeHus . [IpeanoYTuTeNbHO, 00eCeueHHbIE KOMITO3UIIUN TOJKHBI
OBITH COCTABJIEHbI TAaKUM O0Opa3OM, 4YTO MNALMEHTY, MOJY4YaIIeMy 3TH KOMIO3ULIUH
MOKeT OBbITh BBE€IeHA JO03UPOBKa coenuHeHust Mmexay 0.01 - 100 Mr/kr maccsl Tena/neHb.

Cne):[yeT IIOHHMMATb, 4YTO 33[[aHHbII>1 pe€xKUM AOO3UPOBOK U JICHCHHUA OJ KaXAOrO
OTHIENbHOTO MalleHTa OyJe 3aBUCETh OT MHOXKEeCTBa (PAKTOPOB, BKJKOYAsl aKTHBHOCTH
3alaHHBIX TMPUMEHSIEMBbIX COEIMHEHUH, BO3pacTa, MacChl Teja, OOMIEro COCTOSHUS
3J0POBbBsI, TMOJa, MHUTAHUs, BPEMEHH BBEIEHHS, CKOPOCTH BbIBEICHHUS, KOMOWHAIUU
JEKapCTB W PEHIeHHUs Jieyallero Bpada W CTEMEeHU TSIKECTH OTAENBHOTO 3a0osieBaHWs,
KoTopoe JiedaT. Konu4uecTBO COeNMHEHUs] NaHHOTO M300pEeTeHHs B KOMITO3UIUH Oynmer
TaK»Ke 3aBUCETh OT OTAEJIbHOT'O COESUHEHUSI B KOMIIO3HIIUH.

Ipumenenue Coeounenuit u Qapmayeemuuecku Ipuemiemoix Komnozuuuu

B HeEKOTOpBIX BapHaHTaxX OCYINECTBJIEHHUS, H300peTeHHe olecneduBaeT Ccrnocod
uHru6buposanuss BTK unu ero myranuu, y manweHTa UiId B OMOJOTHYECKOM o0Opasiie,
BKJIIOUasl 3Tall BBEJAEHHUS YKAa3aHHOMY NALUEHTY MJIM KOHTAKTHPOBAHME YKa3aHHOTIO
oduonoruvyeckoro obpasua ¢ teepaon Gopmoii CoenuHenus 1 wim ero GapManeBTUUECKH
IpUEMIIEMBIMH COJISIMH, COTJIACHO U300PETEeHHIO.

B HexkOoTOpBIX BapWaHTax OCYLIECTBJIIEHUs, U300peTeHHe HaMpaBleHO Ha
npumMeHeHue TtBepaoil ¢opmbl CoennHeHnus 1 unu ero gapmaLeBTUUECKU NPUEMIIEMBIX
conel, 1y Moy iupoBaHus ik uHruouposanus ¢epmenra BTK. Tepmun “monymsiuus’”
o3HavaeT J0OOE H3MEHEeHHe B mepenade curHana, omnocpegoBanHodi BTK, kortopoe
OCHOBAHO Ha JAEHCTBUM  3aJaHHBIX COEAMHEHHH  H300peTeHus, CHOCOOHBIX
B3aumozeicTeoBath ¢ BTK-mumenbo Takum oOpa3oMm, 4TOOBI caeigaTh BO3MOKHBIM
pacmno3HaBaHue, CBsi3pIBaHMe M akTuBauuir. CoeAuHEHUs XapaKTepU3yeTCs TaKoH
BbicOKOW adduuHOCTRIO K BTK, KoTOpas obecneunBaer HanexHoe cBsizpiBanne BTK. B
HEKOTOPBIX BAPUAHTAX OCYLIECTBJIEHMUsI, BELIECTBA SBISIOTCSA BBICOKO CEIEKTUBHBIMU JJIs
BTK 1o cpaBHeHUIO C OOJBIIMHCTBOM JAPYrMX KHHA3, 4YTOObI TapaHTHPOBATH
HCKJIIOUUTENbHOE W HalNpaBlIeHHOE pacno3HaBaHue enuHCTBeHHONW mumieHpro BTK. B

KOHTEKCTE IaHHOTO M300peTeHHus, TEpPMUH “pacmo3HaBaHue” — 0e€3 ero OrpaHUYeHHs -



10

15

20

25

30

54

OTHOCUTCSI JHOOOMY THNY B3aUMOAEHCTBHI MEXAY 3aAaHHBIMH COEIUHEHUSAMH U
MHULIEHbIO, OCOOEHHO KOBAJEHTHOMY HJIM HEKOBAJIEHTHOMY  CBSI3BIBAHHIO  WIIH
aCCOLMUPOBAHUIO, TAaKOMY KaK KOBaJleHTHas CBs3b, TruapodoOHble/ ruapoduibHbIe
B3aUMOJIEHCTBUSI, CWJIBI BaH Jep Baanbca, HOHHBIE TMapbl, BOAOPOIHBIE CBSI3H,
B3aUMOJEHCTBUs  nurasa-peuentop (depmeHT-unruburop) u noxobHoe. Takoe
aCCOLMUPOBAHUE TAK)K€ MOXET OXBAaThIBaTh NMPUCYTCTBUE APYIHUX MOJEKYJ, TaKHUX Kak
nenTuabl, OeIKW WM HYKJIEOTHIAHBIE IOCIENOBATEIbHOCTH. J[aHHOE B3amMonelcTBHE
Oenox/nurana(pepMeHT-UHTHOUTOP ) XapaKTEPHU3yeTCs BHICOKOH ahPUHHOCTHIO, BHICOKOM
CEJIeKTUBHOCTBHIO U MUHHUMAJIbHBIM WJIH K€ HE3HAYUTENbHBIM OTCYTCTBHEM IEePEeKPEeCTHOM
PEaKTUBHOCTH K APYTHUM MOJIEKYJIaM-MHUIIEHAM, 4YTOOBl HCKJIIOYUTH HE3J0pOBOE U
BpeJHOE BO3/IeliCTBHUE HA MAallUeHTa.

B HekoTOpBIX BapWaHTax OCYINECTBJIEHHUs, AAHHOE H300peTeHHe OTHOCHUTCS K
cnocoby wuHrubuposanus ¢epmenra BTK, mno wmenbiieit wmepe TBepnoil Qopmoii
Coenunenus 1, unu ero ¢papManeBTHYECKH MPUEMJIEMBIMH COJIIMU, TIPU YCIOBUSX TAaKHUX,
41O MHruoOupyercs ykasaHHblii pepmenT BTK. B HEKOTOpBIX BapuaHTax OCYILIECTBIIEHHUS,
CUCTeMa TIpeACTaBiseT CcOOOH KJIETOYHYH cuctemMy. B 1apyrux  BapuaHTax
OCYIIECTBJIEHHUs, CHCTEMa MpeacTaBisier Cco0OW TpaHCISLUIO 1n-vitro, KoTopas
Oasupyercst Ha cuHTe3¢e Oeska 0e3 JKUBBIX KJIeTOK. Kimerounas cuctema onpeaensiercs Kak
0001 00BEKT, MPU YCIOBHUH, YTO 00BEKT conepkuT kieTku. CrenoBaTeNbHO, KJIETOYHAS
cucremMa MOXeT ObITh BBIOpaHa M3 TPYHIBl OJAHOKJIETOYHBIX, KJIETOYHBIX KYJIBTYD,
TKaHeH, OpraHoOB M JKMBOTHBIX. B HEKOTOpBIX BapHaHTAaX OCYINECTBJIEHHUS, CIIOCOD
monymsiunu pepmenta BTK mpumenstor in-vitro. IlpenmecTByoomniee onucaHue AaHHOM
cneundukanum, kacatenbHo TBepnoi Gopmel Coenunenus 1 unu ero dpapmaneBTHUECKH
NpUEMJIIEMbIX COJIeH, BKJIOYas WX JIOOble BapUaHTBl OCYINECTBIEHHS, SIBISIETCS
NeHCTBUTENBbHBIM W TPUMEHUMBIM O€3 OrpaHH4YeHHH K COEAWHEHHSM, €CJIH OHHU
npuMeHsTCcs B crnocode mHruOuposanuss BTK. IlpenmecTtByromee omucaHue NaHHOU
crnenupukaunu, kacateabHo TBepaou ¢popmbl Coenunenus | unu ero ¢papmManeBTHUECKH
NpUEMIIEMBIX COJiel sBJIseTCS NEeHCTBUTEIbHBIM U NPUMEHUMBIM 0€3 OrpaHUYEeHHH K
COEUHEHUSIM, €CJIM OHU MPUMEHSIOTCS B cmocode nnrudbuposanus BTK.

IMTanuentsr ¢ mytaumsiMu B BTK umeror rnyGokmit O6nokx passutus B-kierok,

NPUBOASIIIUNA K TOYTH TMOJHOMY OTCYTCTBHUIO 3peNbIX B-TUM(pOUUTOB U MiIa3MaTUUYECKUX
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KJIETOK, K 3HAYUTENbHO CHHXXEHHbIM YpOBHAM Ig u rinyOokoMy HHrHOMpPOBAHHIO
I'YMOpaJIbHOM peaklUH Ha CeHCHOMIM3NpYIoIe auTureHsl (paccmorperno B Vihinen et al
Frontiers in Bioscience 5: d917-928). Mpiuu ¢ pepuuutom B BTK Takxke umeroT
CHIIKEHHOE KOJHMYeCTBO mnepudepudecknx B-kIeTok W CHJIBHO yYMEHBLIEHHBIE TUTPbI
ceiBopotku IgM u IgG3. Jeneuus BTK y wmbimeit umeer rayOokuii sddext Ha
nponudepanuo B-kneTok, BbI3BaHHYIO aHTH-IgM, M MHrHOMpPyeT MMMYyHHBIE peaKIUn
TuMmycHe3aBucUMbIX aHTUreHOB Il tmma (Ellmeier et al, J Exp Med 192: 1611-1623
(2000)). BTK Takke urpaer KpPUTUYECKYK pOJIb B aKTHBALUUH JAOpPOLMUTOB uepe3s
Boicokoappununbrii penentop IgE (Fc smcumon RI). BTK neduuutHbie MBIIIHUHBIE
7a0pOUUTEl UMEIT CHIJKEHHYIO JerpaHysilMI0 M YMEHbBIIEHHOE IIPOU3BOJCTBO
NPOBOCHAJUTEIbHBIX [IUTOKUHOB B CIEICTBHE NMepekpecTHOro cmusanus Fc sncunon RI
(Kawakami et al. Journal of Leukocyte Biology 65: 286-290).

OOecneuennbie TBepable (opmbl CoeauneHuss 1, uam ero (QapmMameBTHUECKH
npueMiieMble CONH, ABJIs0TC nHruoutopamu BTK 1 mo3aTomy SIBISIFOTCS] MOJE3HBIMU IS
JleYeHHs] OJHOTO MJIM HECKOJNbKUX 3a00JieBaHUM, CBA3aHHBIX ¢ akTUBHOCTHI0 BTK. Takum
00pa3oM, B HEKOTOPHIX BapHaHTaX OCYIIECTBIEHHUs, NJaHHOE U300peTeHHne obecreunBaeT
cioco® nevyenuss 3aboneBaHwusi, omnocpenoBanHoro BTK, Bkjrouass sTam BBeIeHUs
NalueHTy, HyXjarmomemycs B HeMm, Teepaoil ¢opmel CoenuHenuss 1 umm  ero
(apManeBTHYECKH MPUEMIIEMBIX COJIEH.

Kak mnpumensitor 3xech, TepMuH "omocpenoBaHHble BTK" 3aboneBanHus wumm
COCTOSIHMSI, KaK NPUMEHSIOT 37€Ch, O3HAYAIOT JI000e HapylIeHHe WU APYroe OMnacHoe
cocrosinue, npu kotopom BTK wunm ero myramus, Kak H3BECTHO UIPAIOT pPOJb.
CooTBeTCTBEHO, APYroil BapUaHT OCYINECTBIEHHS AAHHOIO H300pPETEHHS OTHOCHUTCH K
JEYeHWI0 MJIM YMEHBIICHHIO CTENEeHU TSDKeCTH OJHOTO MIJIM HECKOJbKHX 3a00JeBaHU,
IpH KOTOPBIX, Kak U3BeCTHO, urparT ponab BTK, nnu ero myranus. OcobeHHO, naHHOE
n300peTeHne OTHOCHUTCA K CINoco0y JieueHHs WJIM YMEHbULIEHUs] CTENEeHU TSXKeCTH
3a00JieBaHNUsl WJIHM COCTOSIHUS, BBIOpaHHOTrO H3 mposudepaTHBHOro 3a0O0NeBaHUA HIIH
AayTOMMMYHHOTO HapyLIEHUs, NPU KOTOPBIX YyKa3aHHBIH Croco0 BKIIOYAET BBEAEHUE
HAalHEeHTy, KOTOPOMY 3TO HEOOXOANUMO, COeIUHEHHUS NN KOMIIO3HIIUU COTJIACHO TaHHOMY

N300peTeHHIO.
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B HekOTOpbIX BapHaHTaX OCYINECTBJEHHs, NaHHOe H300peTeHHe olecrnedynBaeT
CHOCO6 JICH€HUss WKW YMECHBIICHUA CTEHNEHU TAXKECTU OJHOIO MU HECKOJBbKHUX
3a0oneBaHuii u cocTosiHui, cBsa3aHHbIX ¢ BTK. B HEKOTOpBIX BapraHTaxX OCYLIECTBJICHUS,
3a0oJieBaHNe HIJIM YCIIOBUE MPEACTABISIET COOOH ayTOMMMYHHOe 3a00JieBaHHe, HaIpUMep,
BOCIAJIUTENbHOE 3a00IeBaHNe KUIIEYHUKA, apTPUT, CUCTeMHas KpacHas BoiadaHka (SLE
Ui BOJIYAHKA), BOJIYaHOYHBIN He(dpur, BACKYJIUT, uauonaTudecKas
TpombonuTonennueckas mnypnypa (ITP), pesBmarommHblii apTpuT, NCopHaTHYECKUH
apTpuT, ocrteoapTput, Oone3Hp CTuia, IOBEHWIBHBI apTpuUT, AUA0ET, MUACTEHHUS
rpaBUC, TUpPEOUIUT XamHMOTO, arpoduueckas ¢GopMa ayTOMMMYHHOI'O THPEOUIUTA,
G6azenoBa 0Ooye3Hb, ayTOUMMYHHBIH TupeouauT, cuHapoM IllérpeHa, paccesHHBII
CKJIEpO3, CHCTEeMHBIH CKJIepo3, HelipoOoppenuos Jlaiima, cunapom I['mitena - bBappe,
OCTpbIli paccesiHHBbI dHIedamoMueaut, OoJie3Hb AAAMCOHA, OICO-MHUOKJIOHAJbHBIH
CHUHIPOM, AaHKHUJIO3UPYIOIIUNA CHNOHAMNIE3, CHUHAPOM aHTHU(POCHONUNUAHBIX aAHTUTEIN,
armlacTU4yeckass  aHeMHus, AayTOMMMYHHBIM  TremaTUT, AayTOMMMYHHBIA  TacTpHUT,
NepHULIMO3HAsl aHeMHUsl, TJII0TeHOBas 0oyie3Hb, CHHApPOM ['yamacuepa, mamonmaTHYecKas
TpOMOOILUTONEHNYECKass Myprnypa, HEBPUT 3PUTEIbHOTO HEPBA, CKIEPOIEPMHUS,
NepBUYHBIA OMIITMAapHBIA LUPPO3, cuHAPOM Peiitepa, curnpom Takascy, TeMnopaibHBbIi
apTepUUT, ayTOMMMYHHasi T€MOJHUTHYECKass aHeMUss C CHHAPOMOM TEIJOBBIX
arTJIIOTUHUHOB, rpaHyJjieMaro3 BereHepa, mcopuas, yHHBepcalbHas ajonenus, OONe3Hb
Bexqua, XpoHHu4veCKas YyCTaJOCTh, BETCTO-COCYyAUCTAaA AUCTOHMUAA, MeM6paHHaﬂ
rioMepyioHedponaTusi, 3HAOMETPUO3, MHTEPCTULMANBHBII LHUCTUT, OOBIKHOBEHHAs
ny3blpyaTka, OyJné3Hbli  meMpuUrons, HEHPOMUOTOHHsS,  CKJIEPOAEPMHS,  HIIH
BYJIbBOJUHHA. B HEKOTOpPBIX BapHaHTax OCYINECTBIEHUs, 3a00lieBaHUE UIIU COCTOSHHE
npeacTaBisieT cobol  cucTeMHYK KpacHyko BomuaHky (SLE wunu BomuyaHky) wuiu
BOJTYaHOYHBIH HEQPHUT.

B HekoTOpbIX BapHaHTax OCYLIECTBJEHHUs, 3abojeBaHHE MJIH COCTOSHHE
npeacTasisieT co0oll runepnponudepaTuBHoe 3aboNeBaHWE WJIH HMMYHOJIOTHYECKH-
ornocpenoBaHHble 3a00NeBaHUs, BKJIIOYas OTTOPKEHUE TPAHCIJIAHTHPOBAHHBIX OpPraHOB
Uau TKaHell u cuHApoMm mpuodbperéHHoro ummyHoaepuuuta (CITM]I, Takke U3BECTHBIH

kak BUY).
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B HekOTOpBIX BapHaHTaX OCYINECTBICHHS, NaHHOe H300peTeHHe olecrnedynBaeT
CHOCO6 JICH€HUss WKW YMECHBIICHUA CTEHNEHU TAXKECTU OJHOIO MU HECKOJBbKHUX
3aboneBanuii U cocrosinui, cBsazaHHbix ¢ BTK, mpu 3ToM 3a0oneBaHue UM COCTOSIHUE
BBIOMPAIOT U3 TE€TEPOMMMYHHBIX COCTOSIHMHM WU 3a00NieBaHUN, KOTOpPBIE BKJIIOYAIOT, HO
HE OrpaHWYEeHbl, pEeaKLUMUI0 TPAHCIUIAHTAT MPOTUB XO3s5MHA, TPaHCILUIAHTALHUIO,
nepenuBaHue, aHAQUIAKCUIO, AJUIepruu (HaIpHUMep, ajUIepruy Ha MNbUIbLY PACTEHUH,
JIATCKC, JE€KapCTBa, €4y, A4 HACEKOMbIX, BOJIOCbl XWUBOTHBIX, INEPCTh KUBOTHBIX,
NbUIEBBIX KJelled UIM dYalledykdu TapakaHOB), THUIEPUYYBCTBUTENbHOCTh | TuMa,
anneprnqecxm‘/i KOHBOHKTUBUT, anneprnquKHf/'I PUHUT U aTOIMUYECKUN ACPMATUT.

B HexoTOpBhIX BapHaHTax OCYIIECTBIEHMs, NaHHOEe H300peTeHHe oOecrmednBaeT
croco0 JedeHHs WIM YMEHBIICHHS CTENeHHM TSKeCTH OJHOTO WM HECKOJbKHUX
3aboneBaHuii U cocTosiHUM, cBaA3aHHbIX ¢ BTK, mpu 3Tom 3aboneBaHue MM COCTOSIHUE
BBHIOMpPAIOT W3 BOCHAJNUTENbHOro 3a00NieBaHMs, HAaNpUMep, AacTMBbl, aNMeHAULUTA,
ATONMUYECKOro JAepMaTHTa, acTMbl, ajuiepruu, Onedapura, OpoHxuonuTa, OpOHXHTA,
Oypcuta, LEpBULUTA, XOJAHIUTA, XOJELHCTUTA, XPOHUYECKOTO  OTTOPXKEHHUS
TPAHCIJIAHTATA, KOJHTA, KOHBIOHKTHBUTA, Oone3Hu KpoHa, mucTuTa, NaKpHOANCHHTA,
AepMaTHTa, JEepMaTOMHO3WTa, OSHIedanura, SHAOKAPAWUTA, HSHIOMETPHUTA, JHHTEPUTA,
SHTEPOKOJINTA, OJNHUKOHAMJINUTA, OJNUANAUMUTA, ¢acuuura, ¢GuOpo3UTa, TacTpPUTA,
racTposnteputa, nypnypsl llennelina-I'eHoxa, rematura, THOWHOTO TUapaneHuTa, IgA-
HepponmaTuu, MHTEPCTULMAIBHON Jero4yHOH OOJe3HH, JAapUHTHTA, MACTHTA, MEHHHTHUTA,
MUENNTa, MUOKapAMTa, MHO3UTa, Heppura, oodoputra, OpPXUTA, OCTUTA, OTHUTA,
NaHKpeaTuTa, MapoTHTa, NMEepPUKApANTa, NMEePUTOHUTA, (GapuHrura, ruespura, ¢uedura,
NHEBMOHHUTA, ITHEBMOHUM, TMOJUMUO3UTA, MPOKTHUTA, MPOCTATUTA, NHeIoHeppuUTa,
pPUHHUTA, CaJBNHUHTUTA, CHUHYCHTA, CTOMAaTHUTa, CHUHOBUTA, TEHIWHUTA, TOH3UJIUTA,
SI3BEHHOI'O KOJIUTA, YBCUTA, BArUHUTA, BACKYJIUTa UJIK BYJbBHUTA.

B HekoTOpBIX BapuaHTaxX OCYLIECTBJIEHUs, NaHHOE H300peTeHue obecrnednBaeT
CHOCO6 JIH€HUsT HWJIM YMEHBIICHUA CTEHNEHU TAXKCECTU OJHOI'O MKW HECKOJIBbKHX
3aboneBanuii u cocrosinuii, cesizanHbix ¢ BTK, mpu sToM 3a0oneBaHue UM COCTOSIHUE
BBIOMpPAIOT M3 pakoBBIX 3aboyieBaHuil. B OoZHOM BapuaHTe OCYINECTBICHHS, pak
npencrasisier coboit  B-knerounoe mponudepatuBHoe 3abosieBaHUE, HampUMeED,

nuddysHas kpymHOkjJeTouHass B-knerounas numpoma, QonukynsipHas aumdpoma,
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XpoHuueckas nudmonuTHas naumdpoma, XpOHHUECKas NUPMOLUTHAS JEHKEeMHs, OCTpas
TuHMOLUTHAS nefikemus, B-xneTouHsblit npoauM@ouTaPHBIN Jneiko3s,
muMmdonnazmonuTapras aumpoma/ makpornodynuHemuss Banpaencrpéma, numdpoma
MapruHalbHOW 30HBI CeNe3&HKH, MHOXECTBEHHas MueioMma (Takke H3BEeCTHasl Kak
IUTA3MOKJIETOYHAss MHeNoMa), HeXOJKKHHCKas nauMmpoma, mauMpoma XOMXKKHHA,
IUIa3MOLUTOMA, S3KCTpaHOAanbHass B-kierouHas numdoma U3 KIETOK MapruHajJbHOMN
30HBI, Yy3Ji0Bas B-kmeroyHas guMdpomMa U3 KIETOK  MAapruHaJIBHOH  30HBI,
MaHTUIHOKJIeTO4YHass JuMdoma, MeaHacTeHaldbHas (TUMyCHas) KpyMHOKJIeTo4dHas B-
KJIeTOYHasi JuMpoMa, BHYTPUCOCYOHCTAash KPYMHOKJETO4YHas B-kimerouHass num¢oma,
nepBuuHas  dddy3noHHas  nuMpoma, numpoma  bepkurra/neiikemus, unu
nuMmdorpanyiemMaTo3. B HEKOTOpPBIX BapHaHTAaX OCYINECTBIEHHUS, pPaK IPEACTABISAET
coboii pak TrpynH, pak MNPOCTAaThl, WU pak JadpouuToB (HampuUMep, MaCTOLUTOMA,
nabpounutHas nelikemus, NaOpoLUTHAas capkoma, CHUCTEMHBIH MacTonuTo3). B omHOM
BapUaHTE OCYLIECTBJICHUs, paK INpencTaByseT coOOH pak kocreil. B npyrom BapuaHTe
OCYIIECTBJIEHUsI, PaK MpeACTaBisieT co0Ol pak APYyroro mepBUYHOTO MPOUCXOXKICHUSA H
MeTacTa3upyeT A0 KOocTel. B HEKOTOpBhIX BapuaHTaxX OCYILIECTBJIEHHUS, PaK NMPENCTaBIseT
coboli pak 000ZOYHON U MPSMON KUIIKYU FUIM PAaK IMOJIKENYAOTHOH KeIe3bl.

B HekoTOpBIX BapHaHTax OCYIIECTBIEHMs, NaHHOEe H300peTeHHe oOecrnednBaeT
crnoco® Je4eHUs WM YMEHbIIEHUs CTENeHH TSKeCTH OJHOTO WM HECKOJbKUX
3aboneBaHuii wau ycioBuil, cBa3aHHbIXx ¢ BTK, Bkuroyass 3a0oneBaHUst KOCTEH H
CYXOXXUJUH, BKJIIOYasi, Oe3 OrpaHUYeHHUs, PEBMATOUIHBIH apTPUT, CEPOHEraTHUBHBbIE
CIIOHAUJIOAPTPONATUH (BKIIOYAsI AHKIJIO3UPYIOIIUN CIIOHIHMIIUT, ICOPUATHIYECKUH apTPUT
u Oone3np Pelitepa), Oonesnp bexuera, cunnpom IllérpeHa, CUCTEMHBIH CKJIEpO3,
OCTEOIOpPO3, PaK KOCTEH U METacTa3bl B KOCTH.

B HexoTOpbIX BapHaHTax OCYIIECTBIEHMs, NaHHOe H300peTeHHe oOecrmednBaeT
crnoco® JedyeHus MIM YMEHbIIEHUS CTENeHH TSKECTH OJHOTO MIHU HECKOJbKHX
3aboneBaHuili U cocTosiHui, cBsi3aHHBIX ¢ BTK, mpu sTom 3aboneBaHue MM COCTOSIHUE
BBIOUPAOT U3 TpoMOOsIMOONMUEeCKOH OOJE3HN WM CEePIeYHO-COCYAUCTOW OoJe3HH,
HanpuMmep, UHGApKT MHUOKapaa, IpyAHAs AHTHHA, PEOKKIIO3Us IOCH€ aHTHOIMJIACTHUKH,
pPEeCTEeHO3 IMOCJe aHTMOIJIACTUKHU, PEOKKIIO3UsI IT0CJIe a0PTOKOPOHAPHOrO IIYHTUPOBAHUS,

PECTEHO3 TOCJIe aOPTOKOPOHAPHOTO IIYHTUPOBAHUS, WHCYJbT, TPAH3UTOPHAS HIIEMHUS,
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OKKJIFO3MOHHAass OoJie3Hb mnepudepuydeckux apTepuil, smMOomus JErkux Wi TpomOo3
riy0OKMX BeH. B HEKOTOpBIX BapHaHTaX OCYLIECTBJIEHUs, JaHHOe H300peTeHue
obecrieunBaeTrcsi aHTUTPOMOO3bIH areHt, mnockonbky BTK Takke BkiIOYaercs B
AKTHBALIMIO TPOMOOIUTOB.

B HexoTOpBhIX BapHaHTax OCYIIECTBIEHMs, NaHHOe H300peTeHHe oOecmednBaeT
croco0 JedeHHs WIM YMEHBIICHHS CTENeHHM TSKeCTH OJHOTO WM HECKOJbKHUX
3aboneBaHnii W cocTosiHUM, cBsizaHHBIX ¢ BTK, Bkmodas uHQEKIUOHHbIE W
HeMH(EKIMOHHbIE  BOCHAJUTENbHBIE IpPOIECCHl U ayTOUMMYHHble U Jpyrue
BOCIIAJIUTEJIbHBIC 32160J'[eBaHI/I$I. Ot AYTOUMMYHHbBIC WU BOCHAJIUTCIBbHBIC 3216OJ'[eBaHI/I$I,
OoNe3HH M CHHAPOMBI BKIJIOYAIOT BOCHAJUTENbHOE 3a0osieBaHHE Tas3a, ypeTpPHT,
COJIHEUHBII OXer KOXXM, CHHYCHUT, NHEBMOHHUT, 3HIE(ANUT, MEHHHTUT, MHOKAPIHUT,
HeppHUT, OCTEOMHENTUT, MHO3UT, TeMaTUT, TaCTPUT, SHTEPUT, NEPMATUT, THHTBUHHT,
anMeHIUIUT, MaHKPeaTUT, XOJELUCTUT, aramMmarjioOyJInHeMHus, I[COpHa3, ajeprus,
Oonesnr KpoHa, CHHIPOM pa3gpak€HHOrO KHINEYHUKA, SI3BEHHBbIH KOJHUT, OOJie3Hb
CerpeHa, OTTOp>K€HUE TKaHel, CBEpPXOCTPO€ OTTOPKEHHE TPAHCIJIAHTUPOBAHHBIX
OpraHOB, acCTMa, AJUIEPTUYECKHil PHHHUT, XPOHHYECKOE OOCTPYKTHBHOE 3abosieBaHHE
aerkux (COP D), ayromMMyHHOe MOJUTIaHAYJsIpHOE 3a0oneBaHue (Tak)ke Ha3bIBaeMoOe
AYyTOUMMYHHBIM  TOJHUIJIAHAYJIAPHBIM  CHHAPOMOM),  ayTOMMMYHHas  ajiomeLus,
NEepHULIMO3HAsl AHEMHs, TJIOMepyJOHeppPUT, IepMATOMHO3HUT, PACCESHHBIH CKJEpPO3,
CKIepoACpMUsi, BACKYJUT, aYTOUMMYHHbBIC T€MOJIUTUYCCKUE U TpOM6O]_II/ITOHeHI/ILIeCKI/Ie
cocrosHMs, cuHApoM ['ynmacuepa, arepockiepos, Oone3Hb ApaucoHa, O0oJie3Hb
[TapkuHcoHa, Oone3Hp AunblreliMepa, auader, CENTUYECKHUH INOK, CHCTEMHas KpacHas
BonuaHka (SLE), peBMaTOUAHBIN apTPUT, ICOPUATUUECKUIT apTPUT, FOBEHUIBbHBINH apTpPHUT,
OCTEOapTPHUT, XPOHHUECKass HUAUONATHYeCKass TPOMOOLHMTONEHHYECKas Myprypa,
Makpornobynunemuss BanpneHcTpemMa, MHACTEHHs TIPaBUC, THUPEOUAUT XalIMMOTO,
aTonu4Yeckui  JepMaTUT, JereHepaTuBHoe  3aboneBaHHe  CyCcTaBa,  BUTHUIIUTO,
ayTOUMMYHHbIE TUMOMUTYHUTaApuU3M, cuHapoMm [wuiieHa - bappe, Oonesnp bexuera,
ckiepoaepMusi, (pYHrOMIHBIM MHKO3, OCTpble BOCHNAJNUTENbHbIE peakUuu (Takue Kak
peCHUpaTOPHBIA  OUCTPECC-CHHAPOM  B3POCHBIX U HImeMusi/  penepdy3noHHOE
noBpexxaeHune) u 6aszenoBa 0oyie3Hb. B HEKOTOPBIX BapUaHTaX OCYINECTBICHUS, AuadeT

npencTasysieT codoit nuadet I Tuma.
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B HekOTOpBIX BapHaHTaX OCYLIECTBJEHHWs, NaHHOe H300peTeHHe oOecrmedynBaeT
CHOCO6 JIeH€HUss WJIW YMCHBIICHHUA CTCHNEHU TAXKECTU OAHOIO MU HECKOJIbKUX
3aboneBaHuil U cocTosiHUM, cBA3aHHBIX ¢ BTK, BbIOpaHHBIX U3 peBMATOUJHOIO apTpUTA,
pPaccessHHOrO CKJjepo3a, B-kJeTOYHOW XpOHHUYECKOW TUGMOLMTHOW JeHKEMHH, OCTPOM
AUPMOLUTHON JIEHKEMHUH, BOJOCATOKJIETOUHOIrO JiefiKo3a, HEXOIKKHMHCKOW JHUM(OMBI,
auM@pomMbl XOJKKMHA, MHOXKECTBEHHOW MHEJIOMBI, paka KOCTEH, MeTacTa3oB B KOCTH,
ocreonopo3a, nuabera (Hampumep, nuabera [ Tuma), cuHApPOMA pa3APaKEHHOTO
KHuLIeYHnKa, Oone3nn KpoHa, BOTYaHKM M OYEYHOTO TPAHCIIJIAHTATA.

B HeKkOTOpBIX BapHaHTaX OCYINECTBIEHHs, H300peTeHHe obecmedymBaeT Crocod
JedeHHs] U/ Uin NpoPUIAKTHKH paccesiHHOro ckieposa (MS), BkiIouas peuuanBUpPYOMHi
MS (RMS), BoszBpatHo-pemuttupytromuii MS (RRMS), nporpeccupyrouuiit MS (PMS),
BTOpUYHO-nIporpeccupyromuii MS (SPMS), nepsuuno-nporpeccupyromuii MS (PPMS), u
nporpeccupyrouie-penunusupyromuii MS (PRMS), copepxxamuii BBenenme oObekTa
tBepayro popmy Coenunenus 1.

Hpyroii 3anadeit nzobpereHus spisercs odecneduTsd crnocod neueHus 3aboneBaHui,
KOTOpble  OOYCIIaBIMBAIOTCS, AKTHUBUPYIOTCA  W/MJIM  PACHPOCTPAHSIIOTCA  MyTeM
aktuBHOcTH BTK, mpu sTtom TBepnas popma Coenunenus 1, miam ero papManeBTHIECKH
IpUeMJIEMble COJHM BBOIST MJEKOMMTAKINUM, TpPeOyIOIIMM TakKoro JedeHus. B
HEKOTOPBbIX BapUaHTaxX OCYLIECTBIEHUs, H300peTeHHe obecmeunBaeT CHOco0 JieueHus
BOJIYAHKM, mnpu 3ToM TBepaas ¢opma Coenunenuss 1, unu ero ¢GapMaLeBTHYECKH
IpHeMJIEMble COJNHM BBOASAT MIJEKONMTAIOINUM, TpPeOyIOIIUM Takoro JedeHus. B
HEKOTOPbIX BapuaHTax OCYLIECTBJICHUA, COCOUHCHIEC BBOOAT B 3(1)(1)6KTI/IBHOM
KOJHMYECTBO, KaK OMHMCAHO BbIIIE. B HEKOTOPBIX BAPHAHTAX OCYINECTBJICHUS, JIEUEHUE
IpencTaBisieT cOO0H OpaTbHOE BBEICHHE.

Cnoco0 wu3obpereHuss MoxeT OBITH NPUMEHEH WM 1n-vitro HJIH  In-vivo.
UyBCTBUTENBHOCTh  OTAENBHOM  KJIETKM K JICUCHHIO COENMHEHUSMH  COTJACHO
N300peTeHnI0, B 0COOEHHOCTH, MOXKET OBITh ONpenesieHa MyTeM 1n-vitro UCIBITAHUH, I
B XOJ€ HCCIENOBAHUS WIH KIMHUYECKOro mpuMmeHeHus. OOBIYHO, KJIETOYHAs KYyJIbTypa
KOMOMHHUPYETCS ¢ COEJUHEHHEM COTJIACHO U300PETEHHIO NMPU PA3IMYHBIX KOHI[EHTPALUAX
B TCYCHHUE TI€pHOAa BpPEMCHHU, KOTOprﬁ ABJIACTCA  OOCTATOYHBIM, LITO6I:;I aaTb

BO3MOJKHOCTh AKTHUBHBIM areHTam HHruOupoBaTh akTHBHOCTH BTK, 00bruHO MeXay
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OKOJIO OJHOr0 4Yaca MU OAHOH Hemenu. JledeHue in-vitro MOKET OBITH BBIMTOJHEHO,
IPUMEHsISl KyJIbTUBUPYEMbIe KJIETKH U3 00pa3ia OUONCHH HIIM KJIETOYHOH JIMHUU.

PenunueHT uaM manMeHT MOTYT OTHOCUTHCA K JIFOOBIM BHAAM MJIEKOIUTAIOIIHX,
HarmpuMmep, npumMartam, OCO6eHHO JIKOASAM, I'PbI3YHAM, BKJIKOYas MbImeﬁ, KpbIC U XOMSKOB,
KPOJIUKaM; KOHSIM, KOpoBaM, cobakaM, KoTam, U T.1. JKUBOTHbIE MOJEJIM UHTEPECHBIE TJIs
SKCMEePUMEHTAJbHBIX HCCIeNOBAaHHI 00ECreunBalOT MOAENb JJis JieueHus 3a00JieBaHUM
YeJIOBeKa.

Jns upeHTuQUKALUMU TYyTH Tepeaavyd CUTHAJa U ONpPEeNeseHHUs] B3aMMOAEHCTBUS
MECXKAY pPa3JIMUHbIMU NYyTAMH HNEpe€Aavun CUrHajla, padHbIC YUCHLIC Pa3BUJIU MOAXOAAIIUEC
MOJE€JIM WMJIM CHUCTEMbl MOJEJeH, Hampumep, MOIENH KJIETOUYHBIX KYJbTYp M MOIEIHU
TPAHCT€HHBIX JKMBOTHBIX. [Jlnsg omnpeaeneHus ONpeNeeHHbIX CTaaiuld B Kackajae
TpaHCAYKI NN KJI€TOUYHBIX CHUTHAJIOB, MOXET 6bITb MNPpUMEHEHO B3aHMOﬂeﬁCTBHe
COCOUHEHHH s TOro, 4toObl MoAynupoBarb curHajl. CoOeauHEHHUs COrJacHO
H306peTeHI/II-O, TaKXE MOIyT 6bITb NPpUMEHEHDBI B KAaUCCTBE€ PCAr¢HTOB AJisd HCIbITAHUSA
BTK-3aBuCHUMBIX MyTeH mnepenaun CHUTHajla y >KHUBOTHBIX W/UIN Mojeseill KIeTOYHBIX
KYJBTYp WUJIU B Je4eHUH 3a00JIeBaHUI, YIOMSHYTBIX B 3TOU 3asiBKE.

Bonee Toro, mocienyrwiunee H3yueHHEe HAaHHOW creuudukanuy, Kacarwoueecs
npuMmeHeHus TBepaoit Gopmer Coenunenust | win ero gapManeBTUUYECKH MPHEMIIEMBIX
cojell mAJs TOJy4YeHHs] JIEKapCTBEHHOTO CpencTBa s MNPOYUIAKTHYECKOTO WU
TCPANCBTUYCCKOIo JICUHCHUS I/I/I/I.]'II/I H36HIOI[CHI/I$[, CUUTACTCA ﬂeﬁCTBHTeHBHbIM n
OpUMEHUMBIM 0Oe3 OrpaHHYeHUH K MPUMEHEHHIO COEIUHEHUS sl HHTHOUPOBAHHUS
aktusHocTu BTK, ecnu 310 nenecoodbpasHo.

H3o00pereHne Takxke OTHOCHTCS K NMpPUMeHEHUI0 TBepaoil opmbl CoenuneHus 1,
Wil  ero (apManeBTUYECKH MNPHEMIEMbIX COJeld g NpoPUIAKTUYECKOTO HIIH
TEPAaNeBTHYECKOTO JIeUeHUss u/uiu HabnoneHus 3a00jeBaHHll, KOTOpPbIE BBI3BAHBI,
OTOCpPENOBaHbl M/MJU pacmpocTpaHsoTcs ¢ nmomombio akTuBHOCcTH BTK. Bomee Toro,
n3o0peTeHne OTHOCUTCS K mpuMeHeHHio TBepnod ¢opmel CoenmHeHus 1 unum ero
(dbapManeBTHYECKU NMPUEMJIEMBIX COJIEH IJIsl MOJIYYEHHUS JIEKAPCTBEHHOTO CPENCTBA IS
npopUIAKTHYECKOTO UM TEParneBTUYECKOTO JieUeHHsT W/uau HabmoaeHus 3aboyeBaHuUid,
KOTOpbI€ BbI3BAHBI, OIMOCPEAOBAHBI I/I/I/IJ'II/I pacopoCTpPaHArOTCA C NOMOINBKO AKTUBHOCTU

BTK. B HekoToprIx BapuaHTaX OCYIIECTBJICHHUs, u300peTeHHe olecrneunBaeT
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npuMeHeHue Teepaoi ¢opmel CoenmHeHus | uiam ero QgapmameBTHUECKH NMPHEMIIEMBIX
coyeil, MaJsl TONY4YeHHs] JIeKapCTBEHHOTO CpeiacTBa s NPOPUIAKTHYECKOrOo UM
TEPaneBTUYECKOTO JieueHus 3aboyeBanus, onocpenosanHoro BTK.

Hpyrum o0bekTOM NaHHOTrO u3oOpereHus siBisiercs teepaas ¢opma Coenunenus 1,
WK ero ¢papMaleBTHYeCKH pUeMIIeMble COH I X NPUMEHEHUs B MPOPHIaAKTHIECKOM
WUIH TEPaneBTHYECKOM JIeYeHHH W/uiu HaONoneHun 3a00JieBaHUIl, KOTOpbIE BBI3BAHBI,
OTMOCPENOBaHbl W/UJIM PACIPOCTPAHSIOTCS ¢ mnomolnbio aktuBHoctu BTK. Jlpyroii
NPEeANOUYTHTENbHBIH 00BeKT u300pereHus oTHocurcs kK TBephaoil ¢opme CoenuHeHus 1,
HJIIN €ro (I)apMaL[eBTI/ILIeCKI/I MNPpUEMIIEMBIM COJIAM AJisd NIPUMEHCHUSA B HpO(l)I/IJ'IaKTI/ILIeCKOM
WIH TE€paIreBTUYECKOM JICUeHUN U/UIU HaOJNIOAEHUsI BOMTYAHKH.

Tsepnas ¢popma CoenuHenus 1, mnam ero QpapmManeBTHUYECKH NPHEMJIEMbIE COJHU
MOTYT OBITH BBEIEHBI O FJIM MOCJE IMOSIBIEHHs 3a00JIeBaHUS ONUH UM HECKOJBKO pas,
OeHCTBYs Kak Tepanus. BpllleynoMsAHYyTble COEJMHEHUs U MEIHUIUHCKHE MPOAYKTHI
H306peTeHHOFO NpUMEHEHUA B OCO6eHHOCTI/I MNPpUMEHAKOT OJIA TEPANCBTHYICCKOTO
nedyeHus. TepaneBTu4YecKu peneBaHTHBIN 3¢ (ekT B HEKOTOPOH cTemeHU ocnadiser OxuH
WJIM HECKOJNbKO CHMIITOMOB HAapyLIEHUS WJIM BO3BpaIlaeT K HOPMAJBHOCTH, JHOO
HaCTHUYHO J'II/I6O IIOJHOCTBIO, OOHUH NI HECKOJIBKO (I)I/ISI/IOJ'IOFI/ILIeCKI/IX UiIn
OMOXMMHUYECKUX MapaMeTPOB, CBS3aHHBIX C UJIW BBI3BAHHBIX 3a00J€BaHUEM WU
NaTOJOTHYECKUM COCTOsiHHeM. HalOmroneHne paccMaTpUBaIOT Kak BHUJ JICYEHHs, NPH
yCJIOBHUHU, UTO COCAUHECHH BBOAAT HCPE3 OMPECACICHHBIC MHTCPBAJIbl BpEMCHU, HAIIPUMED,
AJs TOrO 4YTOOBI MOBBICUTH PEAKLMIO U IOJHOCTbIO MCKOPEHHUTh MaTOT€HBl W/UIN
CHUMIITOMBI 3a6OJ'IeBaHI/I$I. MoxeT 6I:>ITI> MNPpUMEHCHO WM HUACHTUYHOC COCIUHCHUE HIIN
otnuuaromuecs coennHeHus. CrocoObl N300peTeHUs Tak)Ke MOTYT ObITh NMPUMEHEHBI JJIs
CHUJKEHMSI BEPOSTHOCTU Pa3BUTHUS PAacCTPOMCTBAa WU € NMPEeJOTBpPAIleHHs HHULUALUU
pPaccTpOMCTB, CBA3aHHBIX ¢ akTUBHOCTBIO BTK 3apaHee unu niis Je4eHUs] BO3HUKAKOIIUX
U NPOJOJIKAOLUXCST CUMITOMOB.

B 3HadeHun uzobOpereHus, mpoPUIAKTHIECKOE JEUYEHHE SIBJISIETCS YMECTHBIM, €CIU
00BbeKT obnanaeT NHOBIM MPEACOCTOIHUEM U3 BBILIEYNOMAHYTBIX (PU3MONIOTHYECKUX UIH
NAaTOJOTMUYECKUX COCTOSIHUM, TAKUX Kak ceMelHas NpeapacloyioKeHHOCThb, TeHeTUUEeCKUl

nedexT unu paHee nepeHeceHHOe 3a00IeBaHKE.
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H3o0peTeHne Gosee TOro OTHOCUTCS K JIGKAPCTBEHHOMY CPEACTBY, BKIIOUANOIIEMY,
no MeHbled Mmepe, omHy TBepayi ¢opmy CoenmaeHuss | wnm ero ¢apmaneBTHYECKH
NPUEMIIEMBIX COJIEN.

“JlexkapcTBEHHOE CpeNCTBO’ B 3HAUCHHHU H300pETEeHHs MpeacTaBiseT coOoi moboi
areHT U3 MEeAUIMHCKON 00JacTH, KOTOPBIH BKIIOYAET OJHO MJIU HECKOJBKO COENMHEHMIT
dopmynsl (I) unu ero mpemapatsl (Hampumep, (GapManeBTHYECKas KOMIIO3ULHS HUIIH
dapManeBTHUYECKHII COCTAaB) W MOXeT ObITb NpPHUMEHEeH B NpoQUIAKTHKE, TepaImuw,
MOCJIEAYIOIIEro JIEUeHUsI UM MOCIEAYIOIero yxoaa 3a NallMeHTaMH, KOTOpble CTPafarT
ot 3aboneBaHuii, CBsA3aHHBIX ¢ akTUBHOCTHIO BTK, u, Takum oOpa3om, uTo maToreHHas
mMoauduKauus UX OOINEero COCTOSIHUSA WJH COCTOSTHHE OTHENbHBIX y4aCTKOB OpraHu3Ma
MOJKET OBITh HaJJa)KeHO, IO MEHbIIEH Mepe, BPEMEHHO.

B pasnuyHBIX BapHaHTaX OCYLIECTBIEHMs,, aKTHUBHBII KOMIIOHEHT MOJXKET OBITh
BBE/JI€H CAMOCTOSITENIbHO UM B KOMOMHAIUU C APYruUMH cpencrBaMu. CuHepreTudeckuii
3 ekt MoxkeT ObITH AOCTHUTHYT NMyTe€M MPUMEHEeHHUs Oojiee YeM OJHOTO COEeIMHEHHUs B
bapManeBTHUYECKON KOMIIO3UINU, TO ecThb coenuHeHue ¢opmynsl (I) komMOuHUpPYIOT, N0
MeHbIIell Mepe, C JIpyruM areHTOM B KadecTBe AaKTHBHOIO KOMIIOHEHTAa, KOTOpBIil
SABJISIETCS] YUIH OPYTruUM coenuHeHueM ¢opmynsl (I) wim coenuHeHHeM ¢ OTINYAIOIUMCS
CTPYKTYPHBIM OCTOBOM. AKTHBHbIE KOMIIOHEHTBI MOTYT OBITb NPUMEHEHbl HIH
OJIHOBPEMEHHO HJIH MOCJIEI0BATEIbHO.

31ech BKJIIOYEHBl CIOCOOBI JIeUeHHUs, B KOTOPBbIX, IO MEHbIIeH Mepe, OIUH
XUMUYeCKHH  oObekT, oOecrmeueHHBIH  34eCh, BBOAAT B  KOMOMHamMM  C
IPOTHBOBOCHATUTEIbHBIM areHToM. [IpoTHBOBOCHIANUTEIbHBIE Ar€HTHI BKJIIOYAOT, HO HE
orpannunBaroTca, NSAID, Hecnenuduyeckue u cneuuduyeckue HTHruOUTOpsl pepmenra
nukjgookcurenasel COX-2, coenuHEHHS 30JI0TA, KOPTHKOCTEPOHUABI, METOTPEKCAT,
aHTaroHuctel gakropa Hekposa omyxoinedl (TNF), uMMmyHOCcynnpecopHble COeTUHEHUS U
METOTpeKCarT.

IIpumepst  NSAID  BkJIKOUYAaOT, HO He  OrpaHu4yuBarpTcs, ubynpoden,
baypbunpoden, HaNpOKCEH W  HANPOKCEH-HATpuii, AuKIOpEeHAK, KOMOMHALHH
aukiIoQpeHaK-HATPUsl W MHCONPOCTOJIA,  CYJIMHAAK, OKCAmpo3WH, AuIyHHU3AI,
NUPOKCHKAM, HHIOMETAIMH, 3TojxoNakK, (eHompodeH-Kanbuil, kKeTtonpodeH, HaTpus

HaOyMeTOH, cyibdacala3uH, TOJIMETUH-HATPUN U runpokcuxygopksuH. [Ipumepst NSAID
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TaK)ke BKJIIOYAIOT crnenupudeckne wuHruoutopsr COX-2, Takme Kak LeJeKOKCHO,
BaJIbJIEKOKCUO, TyMHUAaKOKCUO W/MITH 3TOPUKOKCHO.

B HeEKoTOphIX BapuaHTaxX OCYLIECTBIEHUS, MPOTUBOBOCMAJUTEIbHBIH areHT
npeacTtasisier coboit camumunar. CanumuiaTsel BKJIIOYAKOT, HO HE OTPAHHYHBAIOTCS,
AleTUJICANMIIUIIOBYIO KHCIIOTY WM aCMUPHUH, CANMLIMIAT HATPUS U CANHUIUIATH XOJNHHA U
MarHusl.

I[IpoTuBOBOCHANHUTENbHBIH areHT TakKXe MOXKEeT OBITh KOPTHKOCTEPOHIIOM.
Hanpuwmep, KOPTUKOCTEPOUIOM MOXET OBITH KOPTU30H, J€KCaMeTa30H,
METHUIINPEIHU30JIOH, MPEeIHU30JIOH, MPEeIHU30J0H pocdaT HATPHUSA HIIH NPETHU3OH.

B nomonHUTENbHBIX BapHaHTaX OCYIIECTBIEHHS MPOTHBOBOCIHAIUTENbHBIN areHT
npencTaBasieT co0Oil COeOUHEHHE 30JI0Ta, TaKOe KaK aypoTHOMalla HATPHs WU
aypaHo(duH.

HN300pereHne Takke  BKJIOYAaeT BapUaHTBl OCYLIECTBJIEHUs, B  KOTOPBIX
IPOTHBOBOCTIAJUTENbHBIN areHT MpencTaBiseT co00H MHrudutop meradonusma, TaKOM
KaK HHTUOUTOp AuruapodonaTpenykTasbl, TaKOH Kak METOTpeKcaT HJIH HHIHOUTOp
AUTHIPOOPOTATAETUAPOTeHA3HI, TAKOH KaK Je(hIyHOMHU.

Jpyrue BapuaHTBI OCYIIECTBJICHUS H300pETEHHs] OTHOCATCS K KOMOWHALWSIM, B
KOTOPBIX, IO MEHblIeH Mepe, OAHO NMPOTUBOBOCMNAIUTENBHOE COEAUHEHHNE MPEACTABISIET
co00li aHTUMOHOKJIOHAJIbHOE aHTUTENO (Takoe Kak JKyau3ymad uiau mnekcenuzymad),
antaroHuct TNF, Takoli kak sHTaHepuenT, uiu HHPIUKCUMaO, KOTOPBIH ABISETCS aHTH-
TNF anbda MOHOKJIOHAJIBHBIM aHTUTEJIOM.

Eme npyrue BapuaHTBl OCYIECTBICHHS H300pETEHHSI OTHOCATCS K KOMOMHAIUAM, B
KOTOPBIX, IO MEHblIeH Mepe, OIWH AaKTUBHBIH areHT MpeacTaBiseT coOoil
UMMYHOCYIIIIPECOPHOE COEIMHEHHEe, TaKoe Kak HMMYHOCYNIPECOPHOE COEIUHEHHE,
BbIOpaHHOE M3 METOTpeKcaTr, JeQIyHOMHA, LUKIOCIOPUH, TaKPOJIMMYC, a3aTHONpPHUH H
MogeTusia MUKO(pEeHOaT.

B-xnerku u mnpepmecrBeHHukamu B-kierok, skcnpeccupywmux BTK, kortopsie
y4acCTBYIOT B MATOJOrMU B-ki1eTouHO! ManurHusaunuy, BKJIKOYAs, HO HE OrpaHUYUBAsACH,
B-knerounyiwo gumdpomy, numpomy (Brirodas auMmpomy XOMKKMHA U HEXOIKKUHCKYIO

auM(pOMY), BOJIOCATOKJIETOUYHYIO TUM(POMY, MHOKECTBEHHYIO MHEJIOMY, XPOHHUECKYIO U
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OCTPYH0 MHEJOLUTAPHYIO JIeHKEeMHI0 W XPOHHYECKYI H OCTPYH JH(PMOIHUTHYIO
JEeUKEeMHUIO.

beuto mokazano, uro BTK sBmsercs unruburopom rubenu Fas/APO-1 (CD-95),
BKIrO4as curHaiapHblli kommuieke (DISC) B numpounHbIX KieTkax, HMermux B-
npoucxoxaenne. HampaBnenne pa3BUTHS  KJIETOK  JeHKeMUH/TUM(POMBI  MOXET
HaXOOUTbCs B OajaHce MeXJy HPOTHBOAEHCTBYIOLIMMHU IMPOANONTO3HBIMH 3(dexkramu
kacnas, aktuBupyembelx DISC, um nmpenmecTByIOIIUM AHTHANONTO3HBIM pPEryIsTOPHBIM
MexaHu3MoM, BkrovaromuM BTK w/unu ero cyOcrpatsr (Vassilev et al., J. Biol. Chem.
1998, 274, 1646-1656).

Takxxe Obputo oOHapyxkeHo, uyto uHruoOuropsl BTK mnpuemnemer B kauecTse
XUMHOCEHCEONITM3NPYIOMNX areHTOB, W, TAKUM 00pa3oM, NMpUeMIIeMbl B KOMOMHAIINH C
OPYTUMH XHMHOTEPANeBTUYECKUMH JIeKapCTBaMH, B OCOOEHHOCTH, JeKapCTBaMH,
KOTOpble MHAYLUPYIOT anonto3. Ilpumepsl Apyrux XUMHOTEPAneBTUYECKUX JIEKAapCTB,
KOTOpble MOTYT OBITh NPHUMEHEHB B KOMOHMHAIMM C XHMHOCEHCEOWIU3UPYIOIIUMU
uHru6buropamu BTK, BxiarouaroT uHruOutopsl Tomousomepasbl | (KaMOTOTEIMH WIIH
TOMOTEKaH), WHrUOUTOpPHl Tomousomepaswl Il (Hampumep, NaAyHOMHULUH H 3TOMO3UN),
anKuIupyromue areHtol (Hanpumep, umkiaopochamun, mendanan u BCNU), areHTsi,
Hamnpapisomue TyOynuH (HampuMep, TaKCOJ W BUHOJACTHUH), U OMOJIOTUYECKUE AreHTHI
(nampumep anTuTena, Takue kak aHtu CD20 anturteno, IDEC 8, MMMyHOTOKCHHBI H
LUTOKHUHBI).

PackpeiTele coenmHeHUs ¢opmyabl I Moryr ObiTh BBEJEHBI B KOMOWMHaUHMH C
APYTUMH M3BECTHBIMH TEPANEeBTHYECKUMHU areHTaMH, BKJIOYas aHTHPAKOBbIE AreHTHI.
Kak npumeHeHO 31eCh, TEPMHUH "aHTUPAKOBBIH areHT" OTHOCUTCS K JIIOOOMY areHTy,
KOTOPBIH BBOAST MALIMEHTY C PAKOM B LIEJISIX JIEUCHUS pakKa.

AHTHpPAaKOBO€ JIeUE€HHE, OINpeIeeHHOE BBIIIe, MOXET ObITh NPHUMEHEHO B BHUAE
MOHOTEpPANUM UJIU MOKET BKJIKOYaTh, B AONOJHEHUE K PACKPBITBHIM 34€Ch COCIMHEHHSM
dopmynsl I, OOBIMHYIO ONMEPALOHHYIO FUIH PaAHOTEPANEeBTUUYECKYIO FUIM JIEKAPCTBEHHOE
nedenune. Takoe nekapCTBEHHOE JIeYeHHE, HAIpUMEp, XUMMUOTEpanusl U HANpaBIE€HHOE
JE€UYeHHE MOXKET BKJIYaTh OJHO MJIM HECKOJbKO, HO MNPEANOYTUTEIbHO OAHO, H3

CICAYIOIMHUX MPOTUBOOIIYXOJIbBHBIX ar€HTOB!
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ANKUIMPYIOIWE areHThl: TaKWe Kak alibTPETaMUH, OeHAaMyCTHH, OycyibdaH,

KapMyCTHH, XJIOpamMOylMJ, XJOpMEeTHH, Hukjaopochamun, nakapbasun, udochamun,
UMIpOCyib(an, TO3UIAT, JOMYCTHH, MeJ(alaH, MUTOOPOHUTOJ, MUTOJAKTOJ, HUMYCTHH,
pPaHUMYCTHH, TEMO30JIOMHI, THOTeMNa, Tpeocyab(aH, MeXJOpeTaMHH, KaOOKBOH;
amasukBOH, ¢oreMycTuH, raypochamun, nanupochamun, nunodpomaH, Tpodochamun,
ypamycrun, TH-302%, VAL-083";

COeI[I/IHeHI/ISI IIJIaTHHBI. TAaKHE€ Kak Kap6OHJ'IaTI/IH, OUCILIATUH, OSHOTaIlJIaTHH,

MUPUIIATUHA TUAPAT, OKCAJUIIATHUH, JIOOANJaTHH, HEJAIJIATHH, M[HKOIJIATHH,
caTpamnjaTuH; JoOanjaaTHH, HeJAMJIaTHH, MUKOIJIATHH, CaTPaIJIaTHH,

Arentel, wmensrpouue JIHK: Takme xak ampyOuiuH, OucaHTpeH, HAenuTaOuH,

MUTOKCAHTPOH, MpokapbasuH, TpabexkTenuH, kjaopapabuH, aMCakpuH, OpPOCTAJTHIIHH,

1,3
MUKCAHTPOH, JIAPOMYCTHH

3

UHruOUTOpBl TOMOM3OMEpPAa3bl. TaKHWe KaK JTOMO3UI, HPUHOTEKAH, pPa30KCaH,
coOy30KcaH, TEHHUIIO3UJ, TOIMOTeKaH; amoHaduna, OeNoTekaH, SJUIMNTHHUYM alleTar,
BOPEJIOKCHH,

MonudukaTopel MUKPOTPYOOUEK: Takue Kak Kaba3uTakces, IOLUeTaKces, SpudyInH,

UKCa0emuoH, TaKJIuTaKceJa, BUHONACTUH, BUHKPUCTUH, BHUHOPEJIOWH, BHUHIE3UH,
BUH(IYHUH; pocOpeTaOynuH, Te3eTaKkcem,;

3
AHTUMETA0OJINUTHI. TaKUE KaK acriaparvHasa , a3allUTUAWH, J'IeBO(bOJ'II/IHaT KaJdblHs,

KaneuuTaOuH, kiaaapubuH, uurapabun, sHouutabuH, ¢QuokcypunuH, ¢aynapabus,
dTopypauui, reMuuTabuH, MEpKanTONypHH, METOTpPEeKcaT, HejJapalOuH, NeMeTpeKcen,
npajaTpekcaT, a3aTHONpPHUH, THOTYaHWH, kapMmodyp, nokcuduypuaus, sranutapabuH,
panTUTpeKcen, cananuTabun, Teradpyp’, TPUMETPEKCAT;

IIpoTHBOpPAKOBLIE AHTHUOMOTHKH TaKHE KakK 6J'I€OMI/ILII/IH, JAKTHHOMHIHNH,

OOKCOPYOHIMH, >MUpPYyOHIIMH, UAApyOULIMH, JeBaMHu30J, MUATePO3uH, MUTOMHIUH C,
POMHUIENIUCUH, CTPENTO30LMH, BaJPYOUIMH, 3UHOCTATHH, 30pYyOHMIMH, NayHypOOUWIHH,
MJIMKAMHULWH; akJIapyOuLMH, MEMIOMUIUH, TUpapyOULINH;

I'opMOHBI/AHTarOHHUCTBI: __Takue Kak abapenukc, abuTepoH, OukamyTtamun,

Oy3epenuH, KalyCTepOH, XJOPOTPHAHHCEH, [erapeiukc, IeKCaMeTa3OH, SCTPamuol,
daoxopTonon, ¢uayokcumectepoH, (uyramun, ¢GyabpBEeCTPAaHT, T'O3EPEIUH, XUCTPEJHH,

JeYyIpPOpEeNINH, METrecTpoJ, MUTOTaH, HadapeluH, HAHAPOJOH, HUJIYTAMHI, OKTPEOTHII,
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NPEeTHU30JIOH, palokcudeH, TaMOKcu(peH, THPOTPONUH anbda, TopeMudeH, TPHIOCTaH,

TPUNTOPEJUH, AUITUICTUIBOECTPOI;, akonOudeH, naHa3on, OeclIopeNnnH, dSMUTUOCTAHOI,
1,3

OpTepOHe, SH3ANyTaMU |

UHrubuTopsl apoMaTasbl. TaKMe Kak aMHHOTJIYTETUMHA, aHACTPO30J, dKCEMECTaH,

(baHI[pOSOJ'I, JIETPO30JI, TCCTOJIAKTOH, (bOpMaeCTaH;

HuzkoMoJeKYISIpHBIE I/IHFI/I6I/ITODI:>I KHHA3bI. TaKHE€ KakK KpI/ISOTI/IHI/I6, I[acaTI/IHI/I6,

3paoTUHUO, wumaTuHMO,  JjanatuHuO, HUJIOTHHMO, ma3omaHud, peropadeHuod,
pykconmuTuruO, copaderud, CyHUTHHUO, BaHaeTaHuO, BemypadeHuO, OoCyTHHHO,
reputuanO, axcutuHuO; adatuHub, amuceprtud, pabpadennd, HTAKOMUTHHHO,
OUHAUUKINO, JOBUTUHHO, SH3aCTaypWH, HUHTENAHUO, JIeHBATHMHUO, nuHUAHUO,
JUHCUTHHUO, MAacUTHHHO, MHJIOCTaypHH, MOTeCaHuO, HepaTuHUO, OpPaHTUHUO,
nepudo3uH, nOHATHHHO, pagoTuHuO, puroceptud, TunudpapHud, THUBAHTHHHO,

4
TUBO3aHUO, TpaMeTHHUO, nmumacepHud, OpuBaHMOa alaHMHAT, LEeAUpaHUO, amaTUHUO ,
3

2

13 4 2 4

kaGo3aHTuHnbGa S-mamar’ uOpyTHHUO °, HKOTHMHUO , Oynapaucud’, UMUMATHHUO ,
13 1.3 1 4

kobumetunud , unenanucud °, penpatununsd , XL-647";

3 o
DoToceHCHOUNTHU3ATOPBI: TaKHe KaK METOKCAaJeH ; moppuMep-HATPUl, TananopQuH,

TemonopduH;
AHTHUTENA. TakWe Kak ajeMry3ymad, Oecuiacomad, OpeHTykcuMad BEIOTHH,
nerykcumad, neHocymad, unmiumymad, odarymymad, mnaHUTYyMymad, pHUTYKcHMAO,
23,

TocuTyMoMab, Tpacty3ymad, Oepaum3ymad, mepry3ymad”’; karymakcomad, 3710Ty3ymad,
snpaty3ymab,  ¢daprnerysymab, moramynuzymad, HEKUTymMymad, HUMOTYy3ymal,
obuHyTy3ymao, okapaTty3zymao, operosomao, pamyuupymao, punoTymymao,
1,2,3
CUITYKCUMAO, TouMIn3ymal, 3anyTymymad, 3aHomumMymal, Maty3ymad, nanorysymad =,

1,3

oHapTy3ymab'~, pakorymomatb', Tabanyma6'’, EMD-525797", nuBonyma6'’;
, o 2 3
[[UTOKMHBI. TaKue KaK ajblaecieikuH, uuteppepoHn anbda’, uarepdpepon anpdala’,
v - 1,3
naTepdepor anbda2b’’; enbMOTEHKHH, Ta30HEPMHH, TELETeHKHH, ONpPEeIBEKHH

o 4
pexoMOuHaHTHBIH HHTEepdepon Oera-la’;

KoHbrorarel _ jiekapcTBEHHBIX CpPpEACTB. TaKHE€ KakK L[eHI/IJIeI\/’IKI/IH-L[I/I(I)TI/ITOKC,

ubputymomad TuykceraH, nodenryaH [123, mpeagHUMyCTHH, TpacTy3ymad 3MaTaH3UH,

3CTPAMyCTHH, TremTy3ymad, o3oramuunH, aduauleprent, LIHUHTPEIEKHH-0€3yq0TOKC,
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3O0TPEOTH], HHOTY3yMald O030raMHuIMH, HanTyMoMad-3cTadeHaTOKC, OMOpPTy3yMald-
MOHATOKC, TexHeuuii (99mTc) apuurymomab ', BunTadommy'’;
BakiuHbpl: Takue Kak cnnyneﬁuen3; BUTECIICH’ 3MenenHMyT-S3, orkOVAX",

puHornenumyT , TpoBakc’, MGN-1601*, MGN-1703"; u

2

IIpouee: anutpeTuHOWH, OekcapoTeH, OopTe3oMud, 3BepoOJUMYC, HOAHAPOHOBAS
KHCJI0Ta, HMMWUKBHUMOJX, JICHAJIMAOMHUI, JIEHTHHAH, METHUPO3UH, MuaMypTunm,
MaMUIPOHOBAsl KHUCJOTAa, I[dracrnaprasa, MNEeHTOCTATHH, cnnynef/'luen3, cuzodupas,
TaMUOapOTEH, TEMCHPOJUMYC, TaJUIOMHJ, TPETUHOWUH, BHCMOJETHO, 30JeApOHOBAs
KHCJIOTa, BOPUHOCTAT; LEJEKOKCHO, [MUJIEHTUTU, SHTHHOCTAT, dTAHUA30J, TaHETECIu,
UIPOHOKCUJI, HWHHINAPUN, HUKCA30MHUO, JIOHMJAMHUH, HHMOpPA30J, MaHOOWHOCTAT,
MEePEeTUHOUH, TUIUTUAETICUH, MOMaJTUJIOMHU], MPOKOJA30JI, punadoponrumyc,
TaCKBUHUMOJ, TEJNOTPUCTAT, TuUMaida3uH, THpaNa3aMuH, TO3eq0cTar, Tpabenepcew,

2

4 4 4
yOeHHUMEKC, BajCrojgap, TeHAWIUH , NUIUOAHUI , PEOJU3UH peTacnuMuIIMHA

1,3 23 4 13 4
ruppoxiopun ,  TpebaHaHuUO ™,  BUPYIU3UH kappumsomud °,  IHAOCTATHUH

2 2

I/IMMyKOTeJ'I4, 66J‘II/IHOCTaT3, MGN-1703".

(' Prop. INN (mpensnaraeMbie MeXAyHApOIHbIE HEMATEHTOBAHHBIE HAa3BaHMs), - Rec.
INN (pexkomeHnyeMmble MeXIYHAapOJIHbIE HEMATEHTOBAHHBIE HAa3BaHMUS); SUSAN
(HanmenoBaHue, npuHaToe B Coennuénubix IllTatax); * He INN).

B npyrom obbekTte, nzodOperenne odecrneunBaer HaAOOp, BKJIOYAKIIUNA OTAENbHBIC
nakeTbl 3(QQEeKTHBHOTO KOJHUYECTBA COEJUHEHUs COIJAacCHO HM300peTEeHHI0 W/WIH ero
(dapManeBTHUYECKH MPUEMJIEMBIX COJiel, MPOU3BOAHBIX, PACTBOPOB U CTEPEOU3OMEPOB,
BKJIIOUAsi UX CMECH BO BCEX COOTHOIIEHUSX, U He0Os3aTeabHO, 3P (HEeKTUBHOE KOJIHUYECTBO
JOTIOJIHUTEJIBbHOIO aKTUBHOrO KOMIOHeHTa. Habop BkiIOUaeT moAXonsIie KOHTEeHHepHI,
Takue Kak KOpOOKH, OTHeNbHbIe My3bIPbKH, MAKeTUKU WM ammyibl. HaGop, Hampumep,
MOXKET BKJIIOYaTh OTHEJNbHBIE aMIyJbl, MPH 3TOM Kaxaas coaepXutr >3(¢dexTuBHOe
KOJUYECTBO COEJAMHEHMs COIJIaCHO M300peTeHUr0 u/uiau ero (apMaieBTHYECKH
NpUEMIIEMBIX COJIeli, MPOU3BOAHBIX, PACTBOPOB U CTEPEOM3OMEPOB, BKIIIOYAs UX CMECHU B
JTIOOBIX COOTHOLIEHUSX, U 3(PPEKTUBHOE KOJIUYECTBO OMOJHUTEIbHOTO AaKTHUBHOTO
KOMIIOHEHTa B PACTBOPEHHOW UJIU THOPUIU3UPOBAHHON (HopMme.

2% ¢

Kax mpumeHsoT 31€Ch, TEPMUHBI “JedeHue,” “JIeunTb,” U “Jedaniuii’ OTHOCUTCS K

U3MCHCHHIO TECUCHUA, O6JI€F‘I6HI/I}O, 3aMCIJICHUKD HACTYIUICHUA HWIH I/IHFI/I6I/IpOBaHI/II-0
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nporpecca 3a00JeBaHUs WIM HAPYLUIEHUS, UM ONHOTO WJIM HECKOJIBKHX €ro CHMIITOMOB,
KaK ONHCAHO 3/1eCh. B HEKOTOpBIX BapHaHTaX OCYLIECTBJIEHUs, JE€YEHHUE MPOBOIST IOCIE
TOro, KaK pa3OBBIOTCA OJUH UM HECKOJbKO CHUMIOTOMOB. B npyrux BapuaHTax
OCYIIECTBJICHHUsI, JICYEHHE MPOBOAST MPH OTCYTCTBHU CHUMNTOMOB. Hampumep, neueHnue
IPOBOAST BOCIPUMMYNBOMY HHIMBUAYYMY O BO3HUKHOBEHMS] CUMIITOMOB (Hampumep, B
CBETE€ HCTOPUHM CHUMIITOMOB W/MIM B CBET€ TIEHETHUYECKHUX MIU JAPYyrux (akTopoB
qyBCTBUTENbHOCTH). JIeueHNe Takke MPOJOJKAIOT MOCIe TOr0, KaK HCUE3HYT CHUMIITOMBI,
HalpuMep, 4ToObl NpeaynpeauTh WU 3aJ1ep>KaTh UX MOBTOPHOE MOsIBIEHUE.

CoenuHeHUsT U KOMIIO3HWIMHU, COTJIACHO CMOCO0y HAHHOrO H300peTeHusi, BBOXST,
npUMeHss J1I000e KOoIu4ecTBO U JN000H nyTh BBeneHUs, 3(QPEeKTUBHBIN AN JTeUEeHHUs WIH
YMEHBbLIEHUsI CTENEeHM TSKECTH HapYyIIeHHs, ykazaHHoro Bbime. HeoOxomumoe To4dHOE
KOJIMYECTBO OyAeT MEHSThCS OT 00beKkTa K OOBEKTYy, B 3aBUCHMOCTH OT BHJA, BO3pacTa M
o0uero cocTossHUs OOBEKTa, CTENEeHH TsKEeCTH HH(PEKLUHH, OINpeNeeHHOro areHra,
ciocoba ero BBemeHus u mnomobHoe. CoenuHeHHs H300peTEHUS MPEANOYTHUTEIHHO
COCTABJISIIOT B €IMHUYHON TO3UPOBAHHON (OpMe AJIsI IETKOTO BBEAEHUS U OAHOPOIHOCTH
I03UpOBKU. BrIpaxkenue "eamHuuHas no3upoBaHHas ¢opma" Kak NPUMEHSIOT 31eCh
OTHOCUTCS K (PU3MYeCKH IHCKPETHON enWHUuIle CpeAcTBa, NPHUIONHOW ISl JIeUeHUs
nanuerTa. Tem He MeHee, cleAyeT IMOHHMAaTb, 4YTO oO0Inee JHEBHOE IpPUMEHEHHUE
COeNMHEHNH M KOMIIO3WLHI HaHHOTO H300peTeHHss OyaeT OmpeaessiTbCs JiedalquM
BpauyoOM B paMKax MeIMUUHCKON Touku 3peHus. OcoOeHHbIH 3(QPeKTUBHBIH ypOBEHb
NO3UPOBKU AN JHOOOro OTAENBHOrO MalMeHTa WJIM OpraHusMa OyaeT 3aBUCETh OT
MHOXecTBa ()akTOpPOB, BKJIOYAas HApYLIEHHE, KOTOpPOE€ JieYaT U CTEeNeHb CIOXKHOCTH
HapyleHus, AaKTUBHOCTH OTHAEJBHOIO IPUMEHAEMOTO COEAWHEHHS; OTIeNbHOI
IPUMEHSEMOH KOMITIO3UIUH;, BO3PACTa, MAacChl TeJa, OOINEeTro COCTOSIHUS 3JOPOBbS, 1MOJa U
NUTAHUS [allMeHTa, BPEMEHU BBENEHHUS, NYTH BBEAEHHS U CKOPOCTH BBIBEIACHUS
OTIENbHOTO  NPUMEHSEMOr0 COEAWHEHMs, JJIUTENbHOCTH  JIEUEHHUs, JIeKapCTB,
NpUMEHsIeMbIX B KOMOWHAUMH WJIH COBMECTHO C OTAEIbHBIM MPUMEHSEMbIM
COeHEeHHEeM, U TOAOOHBIX (aKTOPOB, XOPOIIO U3BECTHBIX 00JIACTH MEAHULUHBI.

dapmaneBTUYECKH TNpPHEMJIEMble KOMIIO3MLIHH 3TOro H300peTeHHus MOryT ObITh
BBEJEHbl JIFOASM M JPYTUM OKUBOTHBIM OpaJbHO, pEKTaJIbHO, NapeHTEepPaIbHO,

UHTPAIMCTEPHAIBHO, BAarMHAJbHO, BYTPUOPIOUIMHHO, MECTHO (B BHAE MyAp, Mazed WUIH
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Karenb), OYKKaJbHO, B BHUIE OPAJbHOTO HJHM HA3aJbHOIO CIpes, WIH IMOAOOHOro, B
3aBHCUMOCTH OT CTENEeHHU TSIKeCTH MH(EKIHUH, KOTOPYIO JiedaT. B HEKOTOPBIX BapHaHTax
OCYILIECTBJIEHUs, COEJUHEHUs H300peTeHHs BBOAAT OPAJbHO MJIM NApPEHTEPaIbHO C
yPOBHSIMH O3UPOBKH OT 0KkoJio 0.01 mr/kr no okosno 100 Mr/kr u mpeanoYTHTENbHO OT
okono 1 Mr/kr no okoso 50 Mr/kr, mMaccel Tena 00beKTa Ha J€Hb, OAUH HJIM HECKOJbKO
pa3 Ha AeHb, YTOOBI MOJYYUTD JKEJIATEIbHbIN TepaneBTHIeCKHil 3P PeKT.

JKunkue nposupoBaHHble (OPMBI IJIsI OpPajJbHOIO BBENEHMs] BKIIOYAIOT, HO HE
OrpaHuuYeHbl, (papMaleBTUUECKU MNPUEMJIEMble SMYJIbCHH, MUKPO3IMYJIbCUHU, PACTBOPBI,
CYCIICH3UU, CHUPOIIbI U SJUKCHPBDI. B JOIMOJIHCHUEC K AaKTUBHBIM COCAUHCHUAM, XHIAKHUEC
no3upoBaHHbIe (OpMBbI, HeoOs3aTeNbHO, COAEpPKAT HWHEpPTHbIe pa3daBuTeNH, OOBIYHO
npuMeHsieMble B O00OJNlacTHM TEeXHHKHM, TaKHe Kak, HampuMep, BOAAa WIH Jpyrue
PacTBOPUTENH, COMOOUUZUPYIOIINE ar€HThl U 3MYJIbraToOpPbl, TAKUE KaK dTHJIOBBIA CIHPT,
M30MPOIUIIOBBINA CIUPT, SITUAKAPOOHAT, dTHIALETAT, OCH3UIOBBIA CUPT, OeH3uIbeH30aT,
NPOMIJICHIINKONb, |,3-0yTHieHrInKoNb, nuMmeTuiadopMamMua, macia (B OCOOEHHOCTH,
XJONKOBOE MAacJO, apaxucoBO€ Maclo, KyKypy3HOe, KOHOIUISTHOE, OJHUBKOBOE,
KacTOpOBOE€ U KYHXXYTHOE Macjia), TJIHLEePHUH, TeTparuapodypdyposoBsiii coupT,
HOJIM3THUJIEHTITUKOJN U CJIOXHBIE 3QUPBI COpOUTA U KUPHBIX KUCIOT U UX cMecu. Kpome
UHEPTHBIX pa3zOaBuTeNell, opajbHble KOMIO3HMIMU TAaKKe€ MOTYT BKJIOYATh aJbIOBAHTHI,
TaKU€ KaK CMAa4YUBAOMUE AarcHTbl, OMYJbIrHPYHOIIHUE W CYCHCHAUPYHOIIUE AarcHThI,
NOJICJIaINaroIie, BKYCOBbIE H apOMAaTH3UPYIOIINE areHTHI.

IlpenapaTel A WHBEKLUN, HaIpuMep, CTEPUIbHbIE BOJHbIE pPAaCTBOPBI AJs
UHBEKIUH MWW MAaCJISHUCTBIE CYCIEH3MH COCTaBISIOT COTJIACHO H3BECTHOMY YPOBHIO
TEXHUKH, TPUMEHss TNOAXOASALIME ANCHEPrUpyrolIne WM CMAaduBaKOLIUe AareHThl HU
cycrneHaupyromue areHTsl. CTepUIbHBIM mpenapaTr A MHBEKIUN Tak)Ke MPeacTaBJsieT
co00ii cTepUNIbHBIN PACTBOP, CYCMEH3HIO HJIU SMYJIbCHUIO NIl UHBEKIHI B HETOKCUYECKOM
napeHTepalbHO MpHEMIEMOM pa30aBuTejle WIW pacTBOpUTEsEe, Halpumep, B BHAE
pactBopa B 1,3-Oyrampmone. Cpenu mnpuemMiIeMbIX HECyIIUX Cpeld U pPacTBOPUTENEH,
KOTOpBIE MOTYT OBITH IPUMEHEHBI, €CTh BOJa, pacTBop Punrepa, U.S.P. u nuzoroHuueckuii
pacTBOp XJiopuaa HaTpus. B nomonHeHune, B Ka4ecTBE PaCTBOPUTEINS UM CYCIIEH3MOHHOM
cpenbl OOBIMHO MPUMEHSIOT CTEPUJIbHBIE, HeJleTy4Yue mMacia. Jist 3Tol 1uenu MoxeT ObITh

MMPUMCHCHO n000e Jierkoe HEJIETy4dYeC MacCJio, BKJIHOYasA CHHTCTHUYCCKUEC MOHO- HIJIH
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aurauuepunsl. B pomonHenuwe, B mpemapare AJsl MHBEKIUH NPUMEHSIOT JKHUPHBIE
KHCJIOTBI, TAKHE KaK OJIEMHOBAsI KUCJIOTA.

CoctaBbl [is UHBEKIHUH MOTYT OBITh CTEPHJIM30BAHBI, HAMPUMEP, NyTEM
bunpTpoBaHUs Uepe3 QUIABTP, yAEPKUBAKOIIUN OakTepuil, HMJIM TyTeM BBEIECHUS
CTePHJIM3YIOLIUX areHTOB B (OpME CTEPUIJIbHBIX TBEPABIX KOMIO3ULHMH, KOTOPBIE IJIs
NPUMEHEHHUsT MOTYT OBITh PACTBOPEHBI WJIH JHCHEPTHPOBAHBI B CTEPUJBHOW BOJE HIIH
IpYyroil CTepUIbHON cpelie IJisl HHBbEKLH.

Jns Toro, 4ToOBl NPoAOIKUTE 3((PEeKT coeqUHEHUs NaHHOTO H300peTeHHUs], 4acTo
JKeJaTeJbHO 3aMeIUTh abCOpOIUI0 COEAUHEHUST U3 MOAKOXKHOW MJIM BHYTPUMbBILIEUHOMN
UHBEKLHUU. DTOTO JOCTUTAIOT MYTEM MPUMEHEHHUS JKUAKOW CYCTEH3UN KPUCTAJUNIMYECKOTO
uiau aMmopdHOro Marepuaia ¢ IJIOXOH pacTBOPUMOCTHIO B Boae. CkopocTh abcopOuuu
COeNMHEHHS, TOTla 3aBHUCUT OT €ro CKOPOCTH PAacCTBOPEHHS, KOTOpasi, B CBOIO O4Yepenb,
MOYET 3aBUCETh OT pa3Mepa KPUCTAJIa U KPUCTAJIIUYECKOH (POpMbl. ANBTEPHATHUBHO,
3aMeIJICHHOW abcopOuuu mapeHTepalbHO BBEIEHHONH (GOpPMBI COEAMHEHHs] JOCTHIAIOT
NyTeM pPAaCTBOPEHHS] WJU CYCHEHIMPOBAHUS COEOUHEHHS B MACJSHOW Hecylued cpene.
@dopMbl 3aMEJIEHHOTO BCACBIBAHUS [JII WHBEKUHH MOJYYalT myTeM (OpMUPOBAHUS
MUKPOKAIICYJbHbBIX MaTpULl COCAUHCHUSA B 6I/IOp213J'IaFaeMI:IX noJIMMeEpax, TaKUX Kak
NOJUJIAKTUA-TIOJUTIUKOIU. B 3aBUCUMOCTH OT COOTHOUIEHUS] COCINMHEHUS K MOJUMEPY
U TPUPOABI OTAEIBHOIO MPUMEHSIEMOro IOJUMepa, CKOPOCTb BBICBOOOKIACHHUS
COeNMHEHHsI MOXeT peryiaupoBarbcsa. [Ipumepsl npyrux OmopasyiaraeMblXx IOJIHMEpPOB
BKJIIOUAOT CJOXKHBIe noju(optosadupsl) U noau(aHruapuabl). CocTaBbl 3aMeqJIEHHOTO
BCaCbIBAHUSA IOJIsA I/IH’BeKL[I/Iﬁ TAaKXC MOJYYAKOT NYTEM 3aXBdaTa COCAUHECHUSA B JIMIIOCOMBI
WU MUKPOEMYJIbCUH, KOTOPbIE COBMECTUMBI C TKAHSIMH OPTaHU3MA.

KoMno3unuu 1jsi peKTaJbHOrO WM BAarMHAJbHOTO BBEIASHHS MPEANOYTHUTENHHO
NPEeACTABISIIOT CO0OM  CyNmO3UTOPUM, KOTOpPbIE MOTYT OBITH TOJNYYEHBl MyTEM
CMEIINBAHUS COEIMHEHUN 3TOro H300peTeHHs C NOAXOASIIUMH HEpPa3aApakarouMH
BCIIOMOTAaTCJIbHBIMHU BCIICCTBAMUM MU HOCHUTCIISIMU, TaKHMH KaKk MacCJIO Kakao,
NOJUATHJIEHTJIUKOJb FJIM CYNIO3UTOPHBI BOCK, KOTOPBIM SIBJISIETCS TBEPABIM TMpHU
TeMIIepaType OKPYKALIEeH Cpeabl, HO KUIAKUM IPU TeMIlepaType Tela U B CBI3U C 3TUM
IJIaBUTCA B PCKTAJbHOM HWJIKM BarvHAaJIbHOM KaHaJI€ H BbICBO60}KI[aeT AKTHBHOE€

COCAUHCHHUC.
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TBepabie nmo3upoBaHHbIE (HOPMBI IJisi OPaJbHOTO BBEIEHHUs BKJIIOYAKOT KarcyJbl,
TaOJIeTKU, MUJIIOJIM, MOPOLIKKW M TpaHyjbl. B Takux TBepAbIX AO3UPOBAHHBIX (Popmax
AKTUBHOE COEJMHEHHE CMEIIMBAIOT, [0 MEHbUIEH Mepe, C OJAHUM WHEPTHBIM,
(bapmMaLeBTHYECKU MPUEMIIEMbIM BCIIOMOTATEIbHBIM BEIIECTBOM HJIM HOCHUTENEM, TaKUM
Kak UUTpat Harpus win Gocdar AUKAIbIUA U/UIM a) HANOJHUTEIIMU WJIH NOOaBKaMH,
TaKMMHU KaK Kpaxmaj, JaKTo3a, caxapo3a, IJII0K03a, MAaHHUT U KpeMHHEBas KHUCJIOTa, b)

CBSI3YIOLIMMHU BEIIeCTBAMH, TaKUMHU KakK, Hampumep, KapOOKCHMETUJILEII03a,

)
aJbIUHATHI, JKEJaTUH, [OJUBHUHUIMUPPONUAMHOH, caxapo3a M rymuapabuk, c¢)
YBIQKHUTEJSIMH, TAKIMHU KaK TIULepuH, d) pacnagaloIluMHUCs BEIIECTBAMU, TAKIMHU Kak
arap-arap, kapOoHaT Kanbuus, KapTodeabHbIH WM TaNHOKOBBIM Kpaxmaj, aJlbI'HHOBas
KHCIIOTA, ONpPENENICHHbIE CIHJIMKAThl U KapOOHAT HATpHUs, €) areHTaMH, 3aMeJISIOLIUMU
pacTBopeHmne, TakuM Kkak mnapadun, f) yckopurensimMu abcopOuuu, TaKHUMHU Kak
YeTBEPTHUYHbIE COEJMHEHUs aMMOHHSA, &) CMA4YMBAKOU[UMH areHTaMH, TaKUMH Kak,
HampuMep, LEeTHUJIOBbIH COIUPT U MOHOCTeapart riuuepuHa, h) abcopOeHramu, TAKUMH Kak
KaOJNUH 1 OEHTOHUTOBAS INIMHA, U 1) TyOpUKAHTAMHU, TAKUMH KaK TaJIbK, CT€apaT KalblUs,
cTeapaT MarHus, TBepJble MOJUAITUIEHIIUKONU, Jaypuicynbdar HaTpUs U UX cMecu. B
ciaydae Kamcyy, TableTok | Japaxe, O03upoBaHHas (opma Takke HeoOs3aTeNbHO
conepKut OypepHbie areHTHI.

TBepable KOMMO3WMLHMHM MOJOOHOTO THMA TakXke MPUMEHSIOT B KadecTBe
HAaIlOJTHUTEJNEeH B MSITKMX M TBEPABIX OJKEJIAaTHHOBBIX KaIlCyJax, IPUMEHSAsS TakKue
BCIIOMOTraTelbHble BeLIeCTBA, KakK JIakTO3a WJIM MOJIOUHBIH caxap, a Takxke
BBICOKOMOJIEKYJISIPHbIE MOJMAITUIEHTIUKONH U mnoxodHoe. Twepable HO3MpPOBAaHHBIE
dopmbl TabneTrok, apaxke, Kamncyj, MNUIOJIb M TPaHyl MOTYT OBITh IOJy4YeHBbI C
HOKPBITUAMH M OOOJOUYKAMH, TAKUMH KaK 3HTEPOCOTIOOMIbHBIE MOKPBITHUS U Ipyrue
MOKPBITUSI XOPOIIO M3BECTHBbIE B O0JAcCTH TeXHUKHU (papmaLeBTHUECKUX cocTaBoB. OHHU
Heo0s3aTeNbHO COJepKaT CPeACTBa, NPUIAOIINE HENPO3PavyHOCTh, & TakXkKe MOTYT ObITh
KOMITO3ULIMEH, U3 KOTOPOil OHU BBICBOOOKIAIOT TOJBKO AaKTHUBHBIH KOMITIOHEHT(bI), WJIH
IPEeANOUYTHTENBbHO, B OINPENeNeHHON YacTH KHIIEYHOTO TpakTa, HeoOs3aTelnbHO, B
3aMeNJIeHHbIM criocoboM. IIpumepsl BIIOXKEHHBIX KOMMO3HULHI, KOTOpPblE MOTYT OBITH
IPUMEHEHbI, BKIIOUAIOT IIOJMMEpHble BeI[eCTBA W BOCKH. TBepable KOMIIO3ULIHH

MOXOXKEro THIIA TAKXKEC MNMPUMCHAKT B Kad€CTBC HaIlOJIHUTeJIel B MSTKUX U TBEPABIX
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KEJATUHOBBIX KalcCyJjax, MIPUMeEHss Takhe BCIOMOraTellbHble BELeCTBA KakK JIAaKTO3a UJIU
MOJIOYHBIH caxap, a Tak)e BBICOKOMOJIEKYJISIPHBIE MMOIUITUIEHTIUKOIH U TOoJo0Hoe.

AKTHBHBIE COEIMHEHHS TaK)Xe MOTyT OBITb B MHKPOKAINCYJUPOBAaHHOH ¢opme ¢
ONHUM WJIH HECKOJbKHMH BCIIOMOTaTEJIbHBIMH BELIECTBAMH, YyKa3aHHbIMH BBbIIIE.
Tsepabie no3upoBaHHbIE GOpMBI TaONETOK, Apake, KalcyJ, MUIOJIb U TPaHyl MOTYT
OBITh TOJIY4eHBI C NOKPBITHSAMH U OOOJOYKAMH, TAKUMHU KaK 3HTEPOCONIOOHIIbHBIE
HOKPBITUSL, MOKPBITUS MAJIsi KOHTPOJS BBICBOOOKIEHHS M [PYTrHe MOKPBITHS, XOPOIIO
U3BECTHbIe B OoOnmacTH (papmMameBTUYECKUX COCTABOB. B TakMX TBEPABIX JTO3UPOBAHHBIX
dopMax akTHUBHOE COEIMHEHHE MOXET OBITh CMELIAaHO, MO MEHbIIeH Mepe, C OJHHUM
UHEPTHBIM pa3baBuTesleM, TaKUM KakK caxaposa, Jakro3a uiaum kpaxman. Taxue
DO3UpOBaHHbIE (OPMBI TaKKE COIEpXkKaT, Kak OOBIYHO, IOMOJHUTENbHBIE BEINECTBA,
OTJINYAIOIINECS] OT MHEePTHBIX pasdaBuTesell, HanmpuMmep, TaOJIEeTHPOBOUHBIE JIyOPHKAHTBI
U pyrue TabJeTHUPOBOYHbIE BCIIOMOTATENbHbIE CPEACTBA, TaKME KaK CTeapaT MarHus H
MHUKDOKPUCTAJIMYEeCKasl IeJuloyo3a. B ciayuae kancyn, TaOleTOK M IHIIOIb,
no3upoBaHHble (opMBl HeobOs3aTeNbHO Takke coaepxar OydepHble areHTol. OHH
HeoOs3aTeNbHO COAEPKAaT CPEACTBA, MPHAAIONINE HENPO3PAaYHOCTb, a TAaKXKe MOTYT
IPeACTABISITh COOON KOMIO3ULHIO, U3 KOTOPOH OHU BBICBOOOXIAIOT TOJBKO AaKTHBHBIHI
KOMIOHEHT(bI), WJIH MPEANOYTUTEIbHO, B ONPENEJCHHOW YacTH KHIIEYHOTO TPaKTa,
Heo0s13aTeNbHO, 3aMeIJICHHBIM Croco0oM. IIpuMepbl BIIOXKEHHBIX KOMITO3UIUNA, KOTOPHIE
MOTYT OBITh MPUMEHEHBI, BKJIOYAKT MOJHUMEPHbIE BEIECTBA U BOCKH.

JlosupoBaHHble (GOpPMBI A MECTHONO UM TPAHCAEPMAJbHOTO BBEACHUS
COENMHEHHS] 3TOro HM300pETEeHHs BKJIOYAIOT Mas3H, NACThl, KPEMbI, JIOCBOHBI, Te€JH,
HNOPOIUKH, PAacCTBOPBI, CIPEH, HHIAJATOPbl MM IUIACTBIPH. AKTHBHBII KOMIIOHEHT
CMEIIMBAIOT B CTEPUIIBHBIX YCIOBUAX C (apMaleBTUYECKH NPHUEMIEMBIM HOCHTEJIEM U
TH00BIMH HEOOXOAMMBIMU KOHCepBaHTaMu uiu Oydepamu, eciau 3to Tpedyercs. ['nmasHoi
COCTaB, yIIHbIE KAaIIM U IJa3Hble KAl Tak)Ke pacCMaTPUBAIOTCS KaK BXOJISIIHNE B 00beM
3TOrO0 H3o0peTeHus. JJOMONHUTENbHO, TaHHOE N300pEeTeHHe pacCMaTPUBAET NIPUMEHEHHE
TPaHCAEPMAaJbHbIX IUIACTBIPEI, KOTOpBIE HMMEIOT MAOMOJHHUTENbHOE IPEUMYIIECTBO B
oOecreueHn: pPeryJIupyeMOro BBbIAEJNECHHS COEIMHEHHS B Telo. Takue IO3UpPOBAHHbIE
GopMbl MOTYT OBITH MOJIYYEHBI MyTE€M PACTBOPEHHUs WM pa3daBieHUs COEJUHEHHS B

nogxonsuein cpexe. Yanydmutenw aOcopOUHMM Takke MOTYT OBITh NPUMEHEHBbI IJIs
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yBEJIUUEHHUsl MOTOKA COeAUuHEHHUs uepe3 Koxky. CKOpPOCTb MOXET peryjupoBaTbCs HUJIU
nyteMm obecriedeHUst MeMOpPaHBbl, PeryJUpyOIeil CKOPOCTh, UIU MyTeM JUCTIEPTHPOBAHHUS
COEJUHEHUS B MOJUMEPHYIO MATPULY UJIU Iellb.

CornacHO OZHOMY BapHaHTy OCYLIECTBJIEHHUs, H300peTeHHe OTHOCHUTCS K CIocoly
uHrubuposanus aktupHoctu BTK B Oumomormyeckux oOpaszuax, BKIOUAKIIEMY 3Tarl
KOHTAaKTHUPOBAHHUS yKa3aHHOro OHOJOTHYECKOro ofpasma ¢ COEJUHEHHEM 3TOTO
N300peTeHNs HIIM KOMITO3ULIMeH, BKIIOUao el yKka3aHHOe COeTNHEHHeE.

CornacHo IpyroMy BapHaHTy OCYIIECTBJIEHHUs, U300peTeHHue OTHOCUTCA K CIOco0y
uHrubuposanus BTK, unu ero Myranuu, moixoXKUTEIbHONW aKTHBHOCTH B OMOJIOTHYECKOM
oOpasie, BKJIIOYAIOIEMy 3Tal KOHTAKTHPOBAaHMSA, YKa3aHHOro Oumosnornyeckoro obpasua
C COENUHEHHEM 3TOTr0 H300pEeTeHHs MJIM KOMIIO3MIMEH, BKIIYAKMEH YyKa3aHHOE
COEUHEHHE.

CoenuHeHust U300peTEHUs NPUMEHSIOT 1N-VItro Kak YHUKaJIbHbIE HHCTPYMEHTHI s
noHuMaHusi 6uonoruueckoit ponu BTK, Bkirouasi OleHKY MHOTHX (AKTOPOB, KOTOpBIE,
Kak mnoJjararoT, BauAT Ha noaydenune BTK wu B3aumopeiictsue BTK. Jlannbie
COEUHEHHs] TaKXe MPUMEHSIT B PpPAa3BUTUU JPYrUX COEIMHEHHH, KOTOpBIE
B3aumozaeicTeyroT ¢ BTK, mockonbky naHHble cOequHEHHSI OOECMeYHBAIOT BAXKHYIO
HHQOpMaLMIO O B3aUMOCBS3U CTPYKTypa-akTuBHOCTh (SAR - structure-activity
relationship), koTtopass cmocobcTByeT Takomy pas3BuTH. CoenuHeHHs JaHHOTO
nzobperenus, koropele cBs3bpiBal0T BTK |, MOryT OBITH MPUMEHEHBI B KAU€CTBE PEareHTOB
nnst ooHapyxxeHuss BTK B »uBbIX KieTkax, QUKCHPOBAHHBIX KJIETKaX, B OMOJOTHYECKHUX
KUAKOCTSIX, B TKAHEBBIX TOMOrEHAaTaX, B OYHIIEHHBIX MPUPOAHBIX OHOJOTHYECKUX
marepuainax, u T.4. Hanpumep, nyreM MedeHHss TakKuX COEIMHEHHH, MOXHO
uneHTUGUUUPOBATh KJeTKH, dkcnpeccupyrwiue BTK. B gomonHeHue, OCHOBBIBasICh Ha
ux crnocoOHoctn cBsA3bBaTh BTK, coenmHeHuss nanHOro uzobpereHuss MOryT ObITh
NpUMeHeHbl B OKpamuBaHuu In-situ, FACS (dnyopecreHTHO-aKTUBUPOBaHHAS
COPTHUPOBKA KJIETOK), 3JekTpodopese B MOJUAKPUIAMUIHOM Tejie Aoaeuuicyibdara
Hatpuss (SDS-PAGE), ELISA (ummMyHOancopOILMOHHBIN aHanu3, CBS3aHHBIH C
bepMeHTOM) U T.A., OYHUCTKEe (PEPMEHTOB, U B OUYUILIEHHUHU KJIETOK, 3KCIPECCHPYIOIIHX
BTK BHyTpu kjeTok ¢ mnpoHuumaemoi MemOpanoil. CoenuHeHuss nu300peTeHUs TaKxke

MOTYT OBITh NPUMEHCHBI B KaUC€CTBC KOMMECPUCCKUX HCCICAOBATCILCKUX PEArCHTOB IJIA
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Pa3JUYHBIX MEIULMHCKUX HCCIENOBATEIbCKUX U JUATHOCTHUYECKUX NMpuUMeHeHui. Takue
NPUMEHEHUsT MOTYT BKJIIOYaTb, HO HE OrPaHUYMBATHCI. MPUMEHEHHE B KadeCTBE
KaJTUOPOBOYHOTO CTAaHAAPTA IJIs KOJIHMYECTBEHHOW OLICHKM aKTUBHOCTEH KaHIWIATOB B
unrudutopel BTK Bo MHOecTBe (DYHKIIMOHATBHBIX aHAIM30B; MPUMEHEHUE B Ka4eCTBE
OJIOKUPYIOIIUX PEareHTOB B NPUMEHEHHE B KAa4eCTBE OJOKHPYIOLIUX PEAreHTOB MpHU
CKPUHHUHTE CIy4YalHBIX COEIMHEHUI, TO €CThb NPHU IMOUCKE HOBBIX CEMENHCTB JIMIAaHIOB
BTK moryT ObITh IPpUMEHEHBI COENUHEHUs IJisi OJIOKMPOBAHUSI MOBTOPHOTO MPUMEHEHUS
3asBJIEHHBIX B HacTosmeMm wu3oOperenun coenuHeHuit BTK; mnpumenenue B
cokpuctam3anuu ¢ pepmentom BTK, To ecTb coenuHeHHss MaHHOrO H300peTeHUs
OynyT mo3BOJIATh OOpa3oBaHUE KPUCTAJJIOB coenuHeHus cBszanHoro ¢ BTK,
obecrieynBasi BO3MOXHOCTU ONpeAeNeHUs] CTPYKTYpbl (PEepMeHT/COeNHHEeHHUEe MyTeM
PEHTTeHOBCKO# KpucTayiorpaguu;, apyrue HCCAENOBATENIbCKUE W JIUATHOCTUYECKHUE
npuMeHeHus, npu kotopbix BTK nmpeamodyTutenbHO akTUBHUPYIOT WM Takas aKTUBALUsS
yaoOHO KaauOpyeTcsi OTHOCUTEJIbHO HM3BECTHOTO KonuvectBa mHruobutop BTK, u T.1.;
NpUMEHEHHE B aHaJM3ax B KayecTBe npold mist onpenenenus sxkcnpeccuu BTK B knerkax;
U pa3BHUTHUE aHAJTU30B JJIsi OOHAPYIKEHUS COENMHEHUH, KOTOPbIE CBSA3BIBAIOTCS C TEM Ke
MECTOM, UTO U JIUTaHbl, cBsA3biBatoIue BTK.

CoenuHeHust U300peTeHUsT MOTYT OBITh MPUMEHEHBI HJIM CAMOCTOSATEIbHO W/HJIH B
KOMOWHAIUK C QU3MYECKUMHU U3MEPEHUSIMU ISl TUATHOCTUKU 3P HEKTUBHOCTH JICUEHHUS .
dapmalieBTUUECKHE KOMIIO3ULIMU, BKJIIOYAKOINE YKa3aHHbIE COEUHEHUs, U TPUMEHEHHE
yKa3aHHBIX COEAMHEHUM [JisI JiedeHUus COCTOsiHuil, akTtuBupyembix BTK sBasercs
MEePCINEKTUBHBIM, HOBBIM IMOIAXOJIOM AJiI IIHPOKOrO CHIEKTpa TEepamuu, MPUBOISIIUM K
NPAMOMY M HEMEIJEHHOMY VJIYUIIEHHIO COCTOSIHHUS 3A0POBbs, KaK y 4eJIOBEKa, TaK U y
*KUBOTHOro. OpanbHO OHMOZOCTYHHBIE M aKTHBHBIE HOBBIE XHMHYECKHE BeIeCTBa
COTNIaCHO H300peTEeHHUI0, YyJNy4IalT yaoOCTBO [Jsf MAlUEHTOB M COOTBETCTBHE MJIS
Bpaveil.

Coenunenuss  ¢opmyasr  (I), uUx  cojeBblie, H3OMEpPHbIE, TayTOMEpHBIE,
SHAHTHOMEpPHbIC (OPMBI, THACTEPEOMEPBHI, palleMaThl, IPOU3BOIHbBIE, TPOJEKAPCTBEHHBIE
npenapatbl  W/UIM  MeTabOJUTHl XapaKTEPU3YIOTCA BBICOKOW CHEHU(PUUYHOCTBIO W
YCTOHYNBOCTBIO, HU3KOH INMPOU3BOACTBEHHOH CTOMMOCTBIO M YNOOHOW 3KCIyaTamuen.

OTu npu3Haku GOPMUPYIOT OCHOBY IS BOCIIPOU3BOAUMON pabOThI, MPU 3TOM BKJIIOYEHO
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OTCYTCTBUE IEPEKPECTHOW pPEaKTUBHOCTH, W [Js HAAEKHOro H Oe30MacHOro
B3aUMOJENCTBUS C HAMEYEHHON CTPYKTYypOil.

Tepmun “Ounonoruueckuit obpasen’, Kak NPUMEHAIOT 37eCh, BKIJIIOYaeT, 0e3
OrpaHUYCHUA, KJI€TOYHBIC KYJIbTYPbI nJIn nux OKCTPAaKTBhI, MaTepuan 6I/IOHCI/II/I,
HOJIYUYeHHBIH U3 MJIEKONMUTAIOLIEr0 WU €ro S3KCTPAKThI, U KPOBb, CIIOHY, Mouy, (ekanuu,
CeMsl, CJIe3bl, FUTH APYTUe JKUAKOCTH OPraHu3Ma MU UX 3KCTPAKTHI.

Monynsinust aktuBHoctn BTK wnm ero myramuu, B OuosnormdeckoM obOpasme
NPUMEHSIOT JJI1 MHOYKECTBA LieJiel, KOTOpbIe M3BECTHBI CINELUANNCTY B JaHHOH obnactu
TEXHHUKHU. HpI/IMepr TaKHux uenef/'l BKJIIOYAKOT, HO HE€ OI'PaHUYHBANOTCA, MNEPCIUBAHUEC
KPOBH, TpPAHCIUIAHTALMIO  OPraHOB, XpaHeHHe Ouojornyeckux  oOpasuoB U
OMoIOTHYECKNE aHATN3HL.

IIpumepsl

Kak mokazaHo B TpuUBEAEHHbIX HIke I[IpuMepax, B HEKOTOPBIX MPUMEPHBIX
BapuaHTax OCYLIECTBJICHHUA COCAUMHCHHUA INOJYy4HYardT B COOTBCTCTBUU CO CJICAYHOIIUMHU
obmumu Meronukamu. CieayerT MOHMMATh, YTO XOTsI B 00IMX crmoco0ax MpeacTaBlieH
CHUHTE3 HEKOTOPBbIX COEJUHEHHUH DAHHOTO M300peTeHus, cieayrinue odimue crnocoOsl H
Apyrue CrnocoObl, U3BECTHbIE CMELHATUCTAM B JAHHOW OOJaCTH TEXHHUKH, MOTYT OBITh
OpUMEHEHbl KO BCEM COEIMHEHUSM M TOAKJIAccaM M BHAAM KaXXJOr0 U3 ITHUX
COeNMHEHHUN, KaK OTMCAaHO 3/1ECh.

CuMBOJIBI U KOHBCHI WU, NPUMECHACMbBIC B CICAYIOIMINX OIMHNCAHUAX MPOLECCCOB, CXEM
U MPUMEPOB, COTJIACYIOTCS C TAaKOBBIMH, MPHUMEHSEMbIMH B COBPEMEHHON HAy4YHOMH
autepatype, Hampumep, Journal of the American Chemical Society unu Journal of
Biological Chemistry.

Bce ¢opmbl XapakTepH3UPOBAIUCH COTIACHO CTAaHIAPTHBIM CrIoco0aMm, KOTOpBIE
HaxoxsaTcs, Hanpumep, B Rolf Hilfiker, Polymorphism in the Pharmaceutical Industry’,
Wiley-VCH. Weinheim 2006 (Chapter 6: X-Ray Diffraction, Chapter 6: Vibrational
Spectroscopy, Chapter 3: Thermal Analysis, Chapter 9: Water Vapour Sorption, u CCBIJIKH B
Hux); u H.G. Brittain, ‘Polymorphism in Pharmaceutical Solids, Vol. 95, Marcel Dekker Inc.,
New York 1999 (Chapter 6 ¥ CChIIIKH B HHX).

Eciu He yKa3aHO MHOE, BCE TEMIepaTypbl BeipaxeHbl B C ((rpamycax Llembcus).

Bce peaknum mpoBOauMIM TpH KOMHATHOW TeMmIlepaType, €CiM He yka3aHo uHoe. Bcee
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COENUHEHUS JAaHHOIO0 H300peTeHuss CHHTE3UpPOBANM CHoco0aMu, pa3pabOTaHHBIMU
aBTOpaMH U300peTeHUsI.

CnekTpsl '"H-AMP peructpuposanu Ha npudope Bruker Avance III ¢ uactoroii 400
MI'n. XumMu4eckrue CIOBHUTH BBIPAXKAIOTCS B YACTSAX HAa MIJUIHOH (MIH.JI., O €IUHUIBI).
KoncTtaHThl cBA3bIBaHUs BbIpaxeHbl B I'epmax (I'm). CxeMmbl pacinemnieHuss ONMUCHIBAIOT
KaKYLIUeCs MHOXKUTeNH U obo3HaudaroTcs kak s (cuHrier), d (mybuner), t (Tpumiert), q
(kBagpymier), m (MyJIbTUILIET) WU br (YIIMPEHHBIH).

Macc-cnekTpsl MojJydalu Ha Macc-crnekTpomerpax cepuu Agilent 1200 ot Agilent
technologies, mpumensis unu armocpepHyro xumudeckyro wuoHusanuwo (APCI) wunm
sanektpocnpeeyro uonuszaunw (ESI). Kononku: XBridge C8, 3.5 mkm, 4.6 x 50 mwm;
PactBoputens A: Boma + 0.1 % TFA,; PactBoputenr B: CAN ; IloTok: 2 Mi/MuH;
I'panuenT: O mun: 5 % B, 8 mun: 100 % B, 8.1 mun: 100 % B, 8.5 mun: 5% B, 10 mun
5% B.

Hanubsle BOXXX mnonyuanu, npumenss BDOXX cepum Agilent 1100 ot Agilent
technologies, npumenss kononky XBridge (C8, 3.5 mMxmMm, 4.6 x 50 mm). PactBopuTens A:
Bona + 0.1 % TFA; PactBoputens B: ACN; ITorok: 2 mn/mun; I'paguent: 0 mun: 5 % B,
8 mun: 100 % B, 8.1 mun: 100 % B, 8.5 mun: 5% B, 10 mun 5% B.

MuKpOBOJIHOBBIE peaKIUU NPOBOAMIM, NpuMeHss Biotage Initiator Microwave
Synthesizer, mpuMeHsis CTaHOapTHBIE NPOTOKOJBI, KOTOpBIE H3BECTHBI B 00OJacTu
TEXHHUKHU.

Hexoropsie aO0peBuaTyprl, KOTOPbIE MOTYT MOSIBISATHCS B 3TOH 3asIBKE CIENYIOUINE:

o XUMUYECKUH CIOBUT
d nenTepuil uau nyoseT
dd N BOMHBIE NyOJIeTHI

DCM | [AuxnopmeTaH

DMF | dumernndopmamun

DMSO | lumeruncynbpokcun

THF |Terparugpodypan

JKB. DKBUBAJCHT

q Yac

'H IIpoToH

B3OXX |BoicOk03 ) hexTUBHAS )KUAKOCTHASI XpoMaTorpadus

J KOHCTAHTa CBsI3bIBAHUS

AKX KUIKOCTHAsI Xxpomatorpadus
m MynpTHUIIET

M MOJIEKYJISIPHBIA HOH
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MI'u [Merarepu
MHWH Munyta

MJI Mununutp
MC MacC-CIEKTPOMETPHUS
M/3 COOTHOLIEHUE MACCHI K 3apsAay

SAMP  |spepHbIli MArHUTHBINA PE30OHAHC
KJIK |kpyrionoHsas nabopaTopHas kojabda
KT KOMHATHas TeMmneparypa

S Cunrner

TCX |roHkocnoitHas xpomatorpadus

Vo yabTpaduoieT

Homepa coenuHeHuii, HCHNOJAb3ye€Mble B TPUBEICHHBIX HUXKE TMpHUMEpax,
COOTBETCTBYIOT HOMEPAM COEUHEHUH, H3JI0KEHHBIM BBILIE.

Hpumep 1: JInodpuausanusa u3 cmeceit MeOH/EtOAc (caeaysn Bapuanusim Kak
onucano B W02012/170976, Metoa F):

a) Jluopunuzamnus uz cmecu MeOH:EtOAc 10:90 (06.:00.) (14/BE/19247):

[TpubnuszurenpbHo 30 Mr OYMLIEHHOTO CBOOOJHOTO OCHOBAHHS PACTBOPSIIU B 2 M
MeOH:EtOAc 10:90 (06.:06.) mpu KT (nmpubnusurenpHo 22 °C) g0 mnoay4deHus
MPO3PavyHOro pacTBOpa. IDTOT pPacTBOP 3aMOpPAXUBAJIU B KUAKOM a3zoTe B S50 M
KPYTJIONOHHON Koyibe, W 3aMOPOKEeHHBIH oOpasell MPUCOEIUHSIN K JTHODHIU3ATOPY
(Steris, Lyovac GT2), kotopsiii paboraer npu npudbauzurensHo 0.3 mOap. Uepes 4 nus,
cobupanu Oenblli TBEPAbIH OCTATOK.

"H AMP (700 MI', DMSO0-d6): & 7.95 (s, 1H), 7.47 — 7.37 (m, 2H), 7.22 (d, ] = 8.6
I'u, 2H), 7.17 (t,J = 7.4 T'y, 1H), 7.14 — 7.09 (m, 4H), 6.78 (dd, J = 16.7, 10.5 T'u, 1H),
6.06 (dd,J =16.7,2.4 T'u, 1H), 5.63 (dd, J =10.5, 2.4 I', 1H), 5.51 - 5.35 (m, 3H), 4.36
(d,J=13.0Tu, 1H), 4.00(d, J=13.5Tu, 1H), 3.14 (t, J =6.6 I'u, 2H), 2.97 (t, I = 12.1
'y, 1H), 2.58 (t, J = 11.6 T'u, 1H), 1.88 — 1.79 (m, 1H), 1.61 (t, J = 13.0 'y, 2H), 1.00 -
0.88 (m, 2H).

TTP/1:
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=]

°20 (Cu-Ko; n3nyuenue) £ 0.2°
4.7
9.5
11.7
12.0
13.2
14.2
15.0
16.8
17.4
10]18.1
11]20.0
12]20.4
13]123.6

O (O[O [N (LN =] =

T.n.: 170.4 °C (nosiBneHue)

6) JTuodpunuzauus uz MeOH:EtOAc 50:50 (06.:006.) (14/BE/19248):

[MpubnuszurensHo 30 Mr OYMIIEHHOTO CBOOOAHOTO OCHOBAHWS PACTBOPSIH B 1 M
MeOH:EtOAc 50:50 (06.:06.) mpu KT (nmpubnusurenpHo 22 °C) g0 mnoay4deHus
MPO3PavyHOrO pacTBOpa. IDTOT pPacTBOP 3aMOpPAXUBAJIU B KHUAKOM a3zoTe B S50 M
KPYTJIOAOHHOW Koi0€, M 3aMOPOXKEHHBbIH o0pasern NPUCOCHAUHSIN K JHOPUIN3ATOPY
(Steris, Lyovac GT2), kotopsiii paboraer npu npudauzutenbHo 0.3 mOap. Uepes 4 nus,
noJsiy4anyu Oenblii TBEPABIH OCTATOK.

"H AMP (700 MI', DMSO-d6): § 7.95 (s, 1H), 7.46 — 7.40 (m, 2H), 7.22 (d, J = 8.6
I'u, 2H), 7.17 (t, J = 7.4 Tu, 1H), 7.15 — 7.09 (m, 4H), 6.78 (dd, J = 16.7, 10.5 T'u, 1H),
6.06 (dd, J =16.7,2.4 Tu, 1H), 5.63 (dd, J =10.5,2.4 'y, 1H), 5.51 - 5.35 (m, 3H), 4.36
(d,J=125Tu, 1H), 400 (d, J=13.4Tu, 1H), 3.14 (t, ] =6.6 T'u, 2H), 2.97 (t,J = 12.2
'y, 1H), 2.58 (t, J = 12.1 T'y, 1H), 1.88 — 1.80 (m, 1H), 1.61 (t,J = 12.8 T'u, 2H), 1.00 -
0.88 (m, 2H).

TTP/1:

©1°20 (Cu-Ko; nznyuenue) £ 0.2°
4.7

9.5

11.7

12.0

13.1

14.2

16.8

N[O [ (W=
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Ne [°26 (Cu-Ko; usnyuenue) + 0.2°
8 |17.4
9 118.1
10120.0
11(22.8
12123.6

T.m.: 170.8 °C (nosiBnenue)
B) Jluopunuzanus nuz MeOH:EtOAc 90:10 (06.:00.) (14/BE/19254):
[MpubnuszurensHo 30 Mr OYHUILIEHHOTO CBOOOJHOTO OCHOBAHHS PAacTBOPSAU B 1 i
5 MeOH:EtOAc 90:10 (06.:06.) mpu KT (mpubnusurenpno 22 °C) no mnoay4deHus
IpO3paYHOro pPacTBOpa. ITOT pacTBOP 3aMOPaKUBAJIH B JKHIAKOM a3ore B S50 M
KPYTJIOAOHHOW Kkoy0e, W 3aMOPOXKEHHBbIH o0pazern HPUCOENUHSIN K JHOPUIH3ATOPY
(Steris, Lyovac GT2), kotopsiii pabotaer npu npubnausurenpHo 0.3 mbap. YUepes 4 aus,
noJyiy4anu Oenblii TBEPABIH OCTATOK.
10 "H SAMP (700 MI', DMSO-d6): § 7.95 (s, 1H), 7.45 — 7.40 (m, 2H), 7.22 (d, ] = 8.6
I'm, 2H), 7.17 (t, ] = 7.4 T'u, 1H), 7.15 — 7.05 (m, 4H), 6.78 (dd, J = 16.7, 10.5 T'u, 1H),
6.06 (dd, J =16.7,2.4 Tu, 1H), 5.63 (dd, J =10.5, 2.4 T'u, 1H), 549 — 5.38 (m, 3H), 4.36
(d,J=12.6Tu, 1H), 400 (d,J=13.1Tu, 1H), 3.14 (t,J =6.6 T'u, 2H), 2.97 (t,J = 12.3
I, 1H), 2.58 (t, J =119 I'y, 1H), 1.88 — 1.79 (m, 1H), 1.61 (t,J = 12.9 I'u, 2H), 1.00 —
15 0.89 (m, 2H).
ITP:

©

°20 (Cu-Ko, n3znyuenue) £+ 0.2°
4.7
9.5
11.9
13.1
14.2
15.1
17.4
18.1
20.0
10]20.3
11]21.5
12123.6

O[O | N [WIN|—| =

T..: 171.7 °C (nosiBnenue)
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IIpumep 2: MHccaexoBaHusi KPHUCTANJIH3AUHUH CBOOOJIHOr0 OCHOBAHHS,
NPOHU3BOASAIIEro cMecH MOP(pHBIX ¢popm

a) Kpucrannuszauus us H-rentad: EtOH 7:3

[Tpubnusurenbao 200 Mr chporo ¢cBOOOJHOIO OCHOBAHUSI AUCIEPTUPOBANH B 2 MI
MeTaHoJa, U pa3daBisiy 8 MJI 3TaHOJA O MOJyYEHUs NMPO3PadHOro pacTBopa. PacTBop
oOpa3ua BBOAWJM Ha KOJIOHKY mpemnapatuBHOW xpomartorpadum (Chiralpak AD, 50x5
cm), IpPUMEHss] M30KPaTHYECKYK MOABHXKHYK (asy H-rentan:3TaHon (7:3, 006.:00.) co
ckopocTbto motoka 100 wmu/mun. Cobupanu mnojydeHHble (QpakUuM OYHUIIEHHOTO
cBOOOHOTO OCHOBaHUS, M yIapuBalu A0cyXxa moa Bakyymom mpu 50 °C.

"H SIMP (500 MI'y, DMSO-d6): § 7.95 (s, 1H), 7.42 (dd, J = 8.5, 7.5 ['u, 2H), 7.22
(d,J=8.6Tn, 2H), 7.16 (t,J =7.4 I'y, 1H), 7.14 — 7.08 (m, 4H), 6.76 (dd, J = 16.7, 10.5
I'm, 1H), 6.05 (dd, J = 16.7, 2.4 'y, 1H), 5.62 (dd, J = 10.5, 2.4 T'u, 1H), 5.45 - 5.37 (m,
3H),435(d,J=123Tu, 1H),3.99(d,J=13.1Tu, 1H), 3.14 (t,J = 6.5 T'u, 2H), 2.97 (t,
J =123 Tq, 1H), 2.57 (t, J = 12.0 T'u, 1H), 1.88 — 1.77 (m, 1H), 1.66 — 1.56 (m, 2H),
1.01 — 0.87 (m, 2H).

6) Kpucrannuzauus u3z ItaHon

3250 r ceiporo cBoOomHOro ocHoBaHHs pactBopsinu B 7.0 nm stanon npu 70°C.
ITocne sToro nobasnsnu 200 r 3aTpaBOYHBIX KPUCTAJJIOB U CMECh MEJIEHHO OXJaXKIaJu
B TeueHne 6 gacoB no 20°C. Ilocne 3TOro CycneH3uo NOMOJHUTENbHO oxjaxaanu a0 0°C
B TeueHne 16 vacoB. CycneHsuro (UIBTPOBAIN M OCTATOK mpombiBaiu 2.0 11 3TaHO’A.
ITocne atoro TBepayt a3y BeicymuBanu npu 80moap u 30°C 10 MOCTOSIHHOM MacChI.

"H SIMP (500 MI'y, DMSO-d6): § 7.96 (s, 1H), 7.43 (dd, J = 8.5, 7.5 'y, 2H), 7.24
(d,J=87TIu, 2H), 7.17 (t,J =7.4T'y, 1H), 7.15 - 7.10 (m, 4H), 6.77 (dd, J = 16.7, 10.5
I'm, 1H), 6.06 (dd, J = 16.7, 2.5 T'y, 1H), 5.63 (dd, J =10.5, 2.4 T'u, 1H), 547 — 5.38 (m,
3H), 436 (d,J =123 TIn, 1H), 4.00 (d,J=13.0 Ty, 1H), 3.16 (t,J = 6.5 'y, 2H), 2.98 (t,
J =124 Tu, 1H), 2.58 (t, J = 11.9 T'u, 1H), 1.89 — 1.79 (m, 1H), 1.67 — 1.57 (m, 2H),
1.03 — 0.88 (m, 2H).
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IIpumep 3: Ilpouecc KpUCTANIHZAUUN CBOOOTHOTO OCHOBAHHSA AJISI MOJYYEeHUS
yucToi popmbr Al

a) Kpucrannuzaumus uz THF

[Tpubnusurensuo 10.4 r ceobonuoro ocHoanust Coenunenus 1 pacteopsiniu B 300
mn THF npu KT. IIpubnusurensHo 16.6 r Si-DMT mnornorurenss nucneprupoBaiu, U
CyCIEH3UI0  @epeMelmnBaiu B Tedenue  Houu. Ilocnme  3TOro  CycmneH3umo
OTQUIBTPOBBIBAIHN, U MOJYYEHHBIH OCTaTOK Ha ¢uinpTpe mpombiBanu 2 x 100 mn THF.
UucTelii GUIbTPAT KOHLEHTPUPOBAIU JOCyXa, YTOOBI MOJYyUYUTh Oenyro TBepaywo ¢asy,
KOTOPYIO BBICYIIHBAJH O] BAKYYMOM.

"H AMP (500 MI'y, DMSO-d6): & 7.95 (s, 1H), 7.45 — 7.40 (m, 2H), 7.23 (d, ] = 8.7
I'm, 2H), 7.17 (t,J = 7.4 'y, 1H), 7.14 — 7.10 (m, 4H), 6.78 (dd, J = 16.7, 10.5 T'u, 1H),
6.06 (dd, J =16.7,2.5 T'u, 1H), 5.63 (dd, J =10.5, 2.5 'y, 1H), 5.49 — 5.37 (m, 3H), 4.36
(d,J=127Tu, 1H), 400 (d,J=13.4Tu, 1H), 3.14 (t,J =6.5 Ty, 2H), 2.97 (t,J = 12.6
I'm, 1H), 2.58 (t,J=11.7 'y, 1H), 1.89 — 1.79 (m, 1H), 1.66 — 1.57 (m, 2H), 1.00 — 0.87
(m, 2H).

06) Kpucrannuzauus BOJHOrO AHTUPACTBOPUTENsS] U3 H3ONPOMUIALIETATHOIO
pactBopa

Cycnensuto 1 sxB. 5-(4-Penokcu-penun)-N-nunepuanH-4-uaMeTHI-NIPUMUIUH-
4,6-nuamuna u 1 3xB. K;CO3; B N,N-numerunaueramuzae (5 o6. 3kB.) oxnaxnanu g0 -20
°C. Axpunownxyopun (1 skB.) morom noOaBisiiu mo kKamisiM B TeueHue S5 4. Ilocne
okoHuaHus peakiuu (¢ momombio BOIKX) k peakunoHHOW cMecH A0O0AaBJISIM BOIHBIM
pactBop IN ykcycHOl kucnoTsl /15 00. 3KB.), yAepkuBas BHYTPEHHIOK TeMIEpaTypy
Huwke 5 °C. B koHume noOamnenusi pactBop HarpeBaigu no 20 °C u 3KCTparupoBayd
uzonponunameratom (4x 15 00. 2kB.). OOBeOUHEHHYI OpraHuveckyr (dasy
KOHLIEHTPUPOBAJIN [0 IOJy4YeHUs] TEMHOro Macia u mnocie oOpaborku 5% BOAHBIM
pactBopom NaHCO; monyuanu cycneH3uto. Ocafok BBIIAEPKUBAIA B TEUEHHE 2 49 U
noToM QrIbTpOBaNU ISl 00ecredeHnsl KOHEYHOTr0 MPOAYKTA, KOTOPBIN BBICYIIHBAIN MOJ
BakyyMoM nipu 50 °C B TeueHHUE HOUHU.

"H SAMP (500 MI'uy, DMSO-d6) § 7.94 (s, 1H), 7.42 (dd, J = 8.6, 7.4 T'u, 2H), 7.22
(d,J=8.6Twu, 2H), 7.16 (tt, J = 7.4, 1.0 I'y, 1H), 7.13 — 7.09 (m, 4H), 6.76 (dd, J = 16.7,
10.5 Ty, 1H), 6.05 (dd, J =16.7, 2.4 I'u, 1H), 5.62 (dd, J = 10.5, 2.4 I'y, 1H), 5.44 — 5.35
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(m, 3H), 435 (d, J =124 T'u, 1H), 3.99 (d, J = 13.1 I'y, 1H), 3.14 (t, J = 6.5 I'u, 2H),
297 (t,J=123Tu, 1H),2.57 (t,J =119 'y, 1H), 1.88 - 1.78 (m, 1H), 1.65 — 1.55 (m,
2H), 1.01 — 0.87 (m, 2H).

Ipumep 4: Ilpouecc KpUCTANIH3AUUN CBOOOJIHOI0 OCHOBAHUS AJISI MOJYYeHHU A
HOBOI opmbl A2

a) Kpucranmuzanus uz cmecu MeOH:Bogna (1:1, 06.:00.)

I[Mpubnuszurensuo 2400 wmr ceiporo cBobogHoro ocHoBaHus CoenuHenus 1
pactBopsanu B 250 mn cmecu MeraHosa:Boga (1:1, 06.:06.) mpu 50 °C. Pactsop
OTGUIBTPOBBIBAIHN, U YHCTBIH (GunbTpar ynapusaiu nocyxa npu 50 °C mpu naBieHHH
OKpY>KaroLel cpensl.

"H SAMP (400 MI'u, DMSO-d6): § 7.95 (s, 1H), 7.43 (dd, J = 8.5, 7.5 I'u, 2H), 7.23
(d,J=8.7Twu, 2H), 7.17 (t,J =7.4 'y, 1H), 7.15 - 7.09 (m, 4H), 6.77 (dd, J = 16.7, 10.5
I'm, 1H), 6.06 (dd, J = 16.7, 2.5 'y, 1H), 5.63 (dd, J = 10.5, 2.5 T'u, 1H), 5.47 — 5.37 (m,
3H), 435(d, J =123 Tmn, 1H), 4.00 (d,J=12.9Tu, 1H), 3.15 (t,J =6.5 T'u, 2H), 2.98 (t,
J =123 Tmu, 1H), 2.58 (t, J = 11.6 T'u, 1H), 1.91 — 1.76 (m, 1H), 1.68 — 1.55 (m, 2H),
1.03 — 0.86 (m, 2H).

06) Kpucramnmmsanmus  BOJAHOTO  aHTHUPACTBOPUTENS U3  OTGUIBTPOBAHHOTO
3TAaHOJIBHOTO pacTBOpa

1. 5kxB. CrIporo npoaykra cBOOOJHOTO OCHOBaHHs (CM. mpumep 30) pacTBOpsUIH B
ropssueM JTtanosie (5 00. 3KB.), MEPEHOCHIN B peakTop nyreM (QuiabTpoBaHus (pacTBOp
API ounmanu uepe3 10 mxkm kaptpumx) u oxnaxaanu 10 10 °C B teuenne 5 4. I[Iponykr
ornesnsii QUIBTPOBAHHMEM M CYLMIMJIW NOA BakyymMoM B TedeHne 8 4 mpu 50 °C.
Bricymennriii APl pacTBopsnu cHoBa B ropsueMm Jrtanose (15 00. 5kB.), oxynaxnaanu 10
TEMIIepaTypbl OKPYXKAIOMMUN cpeabl W (UIBTPOBATM CHadaja depe3 Oymary U MOTOM
yepe3 0.22 mkMm kaptpumxk. [lonydeHHbId Npo3pavyHblil paCTBOP BO3BpALad B PEAKTOP U
noGasnsiin Boxy (30 00. skB.) mpu 25 °C. BrimonHsSNm ocakaeHHUe W TOJYYEHHYIO
cycnensuto oxnaxzpanu go 10 °C, u TBepaywo ¢asy ormensnu (UIBTPOBAHHEM IS
NOJIy4eHHUs] KOHEYHOIr'o MPOAYKTa, KOTOPBIM BhICyLIMBaNM mojx BakyymoMm mnpu 50 °C B
TEeUEeHHE HOYHU.

"H SIMP (500 MI'u, DMSO0-d6) § 7.94 (s, 1H), 7.42 (dd, T = 8.5, 7.5 I'n, 2H), 7.22
(d,J=8.6TIwu, 2H), 7.16 (t,J =7.4 'y, 1H), 7.13 — 7.08 (m, 4H), 6.76 (dd, J = 16.7, 10.5
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I'm, 1H), 6.05 (dd, J = 16.7, 2.4 T'y, 1H), 5.62 (dd, J = 10.5, 2.4 I'u, 1H), 5.44 — 5.34 (m,
3H),435(d,J=124Tu, 1H),3.99(d,J=13.1Tu, 1H), 3.14 (t,J = 6.5 T'u, 2H), 2.97 (4,
J=124Tu, 1H), 2.57 (t, J =119 I'u, 1H), 1.88 — 1.77 (m, 1H), 1.65 — 1.55 (m, 2H),
1.01 — 0.87 (m, 2H).

Hpumep S: Ilpouecc KPpUCTANIH3ALUN CBOOOJIHOI0 OCHOBAHUS AJISI MOJY4YeHHS
HOoBO#H ¢opmbl NF4

a) UcnapurenpHast KpUCTANIN3AU U3 CMECH NUXJIOPMETaH: {UKJIOTEeKCaH

[TpubnusurensHo 17 Mr ceIporo cBOOOJHOIO OCHOBAHMUS PAacTBOPSUIN B 2 MJI CMeCH
auxjgopmeran: uukjgorekcan (1:1, 006.:00.), u wucnapsiiu npu 50 °C ans moaydeHwus
TBEPAOro OCTATKa.

6) UcnapurenpHas kpuctamnuzanus uz cmecu THF :mukiorekcan

[IpubnusurensHo 16 Mr ceIporo cBOOOJHOIO OCHOBAHHS PACTBOPSIIN B 2 MJI CMECH
THF :unknorexcan (1:1, 006.:06.), u ucnapsnu npu 50 °C panst moaydeHHs TBEPAOTO
OCTaTKa.

B) McnapurenbHas KpUCTAIIHU3ALMS U3 CMECH XJIOPOPOPM:LIUKIOTeKCaH

[TpubausurenbHo 17 Mr cbIporo cBOOOIHOIO OCHOBAHHUsSI PACTBOPSUIH B CMECH 2 MII
xjgopodopm:uukiorekcat (1:1, 06.:00.), u ucnapsnu npu 50 °C s nojaydeHus: TBEPIOTO
OCTaTKa.

r) Kpucramnusaumsi H-renTaHOBOrO AHTHPACTBOPUTENSI U3  XJOPOPOPMHOrO

pactsBopa

[TpubnusurenbHo 20 Mr ChIpOro CBOOOAHOTO OCHOBaHHSI pacTBOpsuid B 0.5 M
xjaopodopma, W HamuBaidu B 4 MI pe3epByap C H-TENTAaHOM IPU HHTEHCHBHOM
nepeMemuBaHuU. [IoNydeHHYIO CyCNeH3UI0 HEeHTPUPYTrupoBaiu, U OTAENEeHHBIH TBEPAbIil
OCTATOK BBICYUIMBAJU B MOTOKE a30Ta JJIs MOJYyUYEHHS IMOPOLIKA.

Ipumep 6: Ilpouecc KpUCTANIH3AUUN CBOOOJIHOI0 OCHOBAHHS AJISI MOJY4YeHHS
HOBOH ¢opmbl NFS

a) UcnapurenpHas kpuctainusanus n3 cmecu THF:o-kcumon

ITpubnusutenbao 20 Mr cbIporo cBoOOJHOIO OCHOBAHHS PAacTBOPSIU B 2 MJI CMECH
THF : o-Kcunon (1:1, 06.:06.), u ucnapsnu npu 50 °C nnst mony4eHuss TBEPAOTO OCTaTKa.

0) Kpucrannusanus H-renTaHOBOTO aHTUPACTBOPUTEINS U3 JUOKCAHOBOTO PacTBOpa
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[TpubnusurenbHo 8 Mr ChIporo CBOOOJHOTO OCHOBaHHs pacTBOpsid B 0.5 M
JuokcaHa, U HamuBaiu B 3.5 M1 pe3epByap C H-FeNTaHOM MPU HUHTEHCHUBHOM
nepeMemnBaHuu. [lonydeHHYIO CyCNneH3UI0 LHeHTpUyruposany, U OTAEJIEHHBINH TBEPIbIH
OCTAaTOK BBICYIIMBAJIU B MOTOKE a30Ta AJIs MOJYyUYE€HHUs MOPOLIKA.

B) Kpucrannusauuss LHUKIOT€KCAHOBOIO AHTHUPACTBOPUTENS W3 AMXJIOPMETAHOBOIO

pacTBoOpa

IIpubnusutensHo 20 Mr celporo cCBOOOOHOro OCHOBaHHUA pacTBOpsiau B 0.5 M
JUXJIOpMETaHa, U HaJuBaau B 4 MJ pe3epByap C LUKIONEKCAHOM IPU HUHTEHCHUBHOM
nepeMemuBaHuK. [1ONy4eHHYIO CYCIEH3UI0 NEeHTPU(PYyrupoBain, U OTAEJCHHBII TBEPAbIH
OCTAaTOK BBICYLIMBAJIU B MOTOKE a30Ta AJIS NOJYyYE€HHUs MOPOLIKA.

r) Kpucramnmmusanus LHKIOTEKCAHOBOI'O AHTHUPACTBOPHUTENS H3 XJOpodHOpMOBOro

pacTBopa

ITpubnusurensHo 20 Mr CcbIpOro CBOOOAHOTO OCHOBaHHUSA pacTBopsiid B 0.5 M
Xnopodopma, u HajmuBanum B 4 M pe3epByap C LHKIOI€KCAHOM IPHU HHTEHCUBHOM
nepeMemnBaHuU. [IoNy4eHHYIO CYCNEeH3UI0 HeHTPpUPyTrupoBaiu, U OTAEIECHHBIH TBEPIbIH
OCTAaTOK BBICYLIMBAJIU B MOTOKE a30Ta AJIA MOJYyYEHHUs IMOPOLIKA.

n) Kpucrannusanus H-rekcanosoro antupactsopurens u3 THF pactsopa

ITpubnusurensro 20 Mr celporo cBoboxHOro ocHoBaHus pactsopsnu B 0.5 mn THF,
U HajduBagu B 4 MIJ pe3epByap C H-T€KCAHOM IIpU HHTEHCUBHOM IE€pEeMEIINBAHUH.
ITonydyeHHYI0 CYCNEH3UK LEeHTpUPYrUpoBalu, M OTHAENEHHBIH TBEPAbII OCTaTOK
BBICYIIMBAJIM B ITIOTOKE a30Ta Il MOJYUYEHHUS IOPOLIKA.

e) Kpucrannuzauus nukjaorekcaHoBoro antupacrsopurens u3 THF pactsopa

ITpubnusurensro 20 Mr celporo cBoboxHOro ocHoBaHus pactsopsnu B 0.5 mn THF,
U HaJIuBaau B 4 MJ pe3epByap C LUKJIOIN€KCAHOM NpPU MHTEHCHUBHOM NEPEMEIIMBAHHUU.
[TonydyeHHYI0 CYCNEH3UK LEeHTpUPYrUpOBaNM, M OTAENEHHBbIH TBEpABIH OCTAaTOK
BBICYIIMBAJIM B ITIOTOKE a30Ta ISl MOJYUYEHHUS OPOLIKA.

k) Kpucrannuzauus BogHoro antupacrsopurens uz DMSO pactBopa

IIpubnusutensHo 11 Mr celporo cBoOogHOro OcCHOBaHHUA pacTBOpsau B 0.5 M
DMSO, u HanuBanu B 4 MI pe3epByap € BOAOH NMPU WHTEHCUBHOM IMEepPEMEIINBAHWH.
ITonydyeHHYI0 CYCNEH3UK LEeHTpUPyrupoBalu, M OTHAENECHHBIH TBEPAbII OCTAaTOK

BBICYHIHMBAJIM B IIOTOKEC a30Ta AJIA MOJYUYCHUA MMOPOIIKA.
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IIpumep 7: Ilpouecc KPpUCTANIHZALNN CBOOOIHOI0 OCHOBAHHUS IJISA MOJIyYeHHUS
HoBOH ¢opmbl NF6

a) Kpucrannusanus H-renTaHOBOTO AaHTHUPACTBOPUTENS U3 JUXJIOPMETAHOBOTO
pactBopa

470 r  5-(dbeHokcHu-peHNN)-TUNTEPUHIH-4-UIMETIII-TUPUMHINHE-4,6-1TnaMUHA
nobasnsanu xk cmecu 10 1 puxnopmerana u 10 1 N N-gumerundopmamuna. ITocne sToro k
NOJIYYEeHHOW cycrneH3uu no0aBimsuii | 1 N-3TUnAunu30nponuiIaMUHA U IIepPeMEeLInBaIH B
teueHue 5 muH npu 0°C. ITocne 3Toro noGasnsnu pactBop 105 mMa akpuiounxjgopuna B
10 n guxjmopmeraHa B Te4eHHE 8 HYACOB, NMPHU 3TOM Temneparypy xpaHunu npu -5°C.
ITocne nepememuBaHusi B TedeHue Houu npu 0°C peakLUHMOHHYIO CMeCb MEIJIEHHO
1OOABIANN B OXJIAXKICHHYIO NE€HOHU3UPOBAHHYIO Boay. OpraHM4ecKHil CJIOH MPOMBIBAIN
TPU pa3a AEHOHHU3UPOBAHHON BOJOW KakABIH, BBICYIIMBANW HaJ CyJlb)aTOM HATpUS H
ynapuBaiu Aocyxa. TBepnblii ocTaTOK pactupanu ¢ 10 1 OeMOU3UPOBAHHOW BOABI B
teueHne 16 yacos. CycrneH3uo oTGUIbTPOBBIBAIN U TBEPAYIO (a3y mpoMbiBanu cHoBa 10
7 1eMoHu3upoBaHHON Boabl. Ilocie BhICyIINBAHNS B TEUEHHE HOYU MOJ BAaKyyMOM ChIpOH
OPOAYKT pAacTBOPSIM B 2 N AUXJOPMETAaHa W MeQJIeHHO oOpabaTeiBanu 1pu
nepememuBanun S5 1 H-rentaHa npu 0°C. Tsepayro ¢asy oTGHIBTPOBBIBAIU U
BBICYLINBAJIM MO BAKYYMOM 10 IOCTOSIHHOM MacCCHI.

"H SAMP (500 MI'uy, DMSO0-d6) § 7.96 (s, 1H), 7.43 (dd, J = 8.5, 7.5 T'n, 2H), 7.23
(d,J=8.6Tw, 2H), 7.18 (t,J =7.4 'y, 1H), 7.15 - 7.09 (m, 4H), 6.77 (dd, J = 16.7, 10.5
I'm, 1H), 6.06 (dd, J = 16.7, 2.4 I'u, 1H), 5.63 (dd, J = 10.5, 2.4 T'u, 1H), 5.48 — 5.36 (m,
3H), 436 (d, J =123 I, 1H), 4.00 (d,J=12.9Tu, 1H), 3.16 (t,J = 6.5 'y, 2H), 2.98 (t,
J =123 TIg, 1H), 2.59 (t, J = 11.9 I'u, 1H), 1.89 — 1.79 (m, 1H), 1.67 — 1.56 (m, 2H),
1.04 — 0.88 (m, 2H).

Hpumep 8: laHHbIe pacTBOPHMOCTH (POPM CBOOOAHOI0 OCHOBAHHS

a) JlamHble KkuHeTHUYeCKOW pacTBopumocTH (mpubnusurenpHo 22 °C) dopm

cBobonnoro ocHoBanus Al, A2, NF5, NF6

IIpubnusurensHo 5 Mr cBobogHoro ocHoBaHusA 1-(4-{[6-AMuHO-5-(4-peHOKCH-
(beHu)-MUpUMUANH-4-UJTaMUHO |-MEeTU | -unepuanH-1-un)-nponesona  (popma  Al,
dopma A2, popma NF5, popma NF6) nucnepruposanu B 1-2 mu FaSSIF cpensr (pH 6.5)

B CTEKJSIHHBIX (akoHax, u BcTpsxuBanu npu KT (mpubmusurensHo 22 °C) B TeueHHe
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OmpeaesIeHHBIX UHTEPBAJIOB BpeMeHH (2 4, 4 1) HakJIaAHbIM BCTpsIXxuBaTeneM. Jlucnepcun
NOTOM LEHTPU(PYTUPOBAIM U aHAJIU3UPOBANU HHCThIe (uubTparhl nyTeM BIXX Ha
npeaMeT PacTBOPEHHBIX KoJu4ecTB 1-(4-{[6-AMuHo-5-(4-peHokcu-peHun)-nupuMuIuH-
4-UNaMUHO |-METUJI } -TTUTIePUANH- | -1J1)-TIPONEeHOHA.

PesynbraThl onpeneneHuil kunetuueckoil pactsopumoctu B FaSSIF nmonbiToxeHsbl

HUKE.

Dopma Kunernueckas Kunernueckasi
PACTBOPHMOCTb NpPH 2 4 PACTBOPUMOCTD Npu 4 4

dopma cB0OOAHOTO |27 MKI/MJ 28 MKr/ma

ocHoBaHus Al

dopma cBOOOAHOTO |25 MKI/MJ H.a.

ocHOBaHus A2

dopma ¢cBoboaHOro |30 MKI/Ma 45 MKr/mi

ocHoBaHust NF5

dopma ¢BOOONHOTO |95 MKI/MaI 84 Mxr/mi

ocHoBaHus NF6

6) JlanHble TepmomuHamuueckoi pactBopumoctu (37 °C) dopm cBOOGOAHOrO
ocHoBaHus Al, A2

[TpubnuzurensHo 10-20 mr ceoboaHoro ocHoBanus 1-(4-{[6-Amuno-5-(4-peHokcu-
beHun)-nupUMHANH-4-UJTaMUHO |-MEeTUJ | -unepunuH-1-un)-nponesona  (popma  Al,
dopma A2,) nucnepruposanu B 1-2 mn FaSSIF cpensr (pH 6.5) unu 1-2 mn pocdaTtHoro
Ooydepa USP pH 7.4 B yHuBepcaibHOM Inpul-punbrpe Batmana (oOmuii odbeM 5 mu;
0.45 mxm PTFE memOpannsbiii ¢unbrp), u B3banteiBanu npu 37 °C B TeyeHue 24 4 npu
450 006/MuH, TpUMeHssl TOPHU3OHTAJbHBIN BCTPAXHUBAaTENb B TepmocTare. Jlucmepcuu
notoM ¢unpTpoBanuce uepe3 BHyTpeHHIO PTFE wmemOpany wu3 yHuBEpCalbHBIX
¢nakonos BarmaHna, u uucteile punpTparsl aHanusuposanu nyrem BOXXX Ha mpenmer
PacTBOPEHHBIX KOJINYECTB 1-(4-{[6-AMunO-5-(4-heHoKkcHu-(eHIT)-TUPUMUTUH-4 -
WUJIAMHHO |-METHUJI } -IUNEePUANH- | -1J1)-TIpONIeHOHA.

PesyapTaTel onpeaeneHU TEepMOAUHAMUUYECKONUO pPacTBOPUMOCTH MOJABITOXKEHBI

HHXKE.
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dopma TepmMoauHaMHu4ecKas TepmoauHamMuueckas
pacrsopumoctek FaSSIF pH|pacrsopumocte PBS 6ydep 7.4
6.5

®opma cBoOOMHOTO |21 MKI/MI 14 Mxr/mn

ocHoBaHus Al

®opma cBoboaHOTO |33 MKI/MI 27 MKr/mi

ocHOBaHuUs A2

IIpumep 9: HccaenoBanusa noJay4eHHUsI HCXOJAHBIX COJeH

a) [Tonyuenue coneit HCI:

I) Dkcnepument u3 auerona: IIpubnuzurenpHo 17.5 mMr cBoOOAHOTO OCHOBAHHS
(monyuennoro B IIpumepe 2) pactopsiiu B 200 Mk aunerona npu 50 °C, u nobapisuiu
40.8 mka 1 N pactBopa HCI. IIpospaunsiii pactBop oxaaxkaamu oT 50 C no 5 °C npu
npubmusurensHo 0.1 K/muH. Bo Bpemsa oxnaxnaeHus He HaONI0JANoCh HHUKAKOH
KpUcTajn3anuu. PacTBOp MOMOJTHUTENBHO MOABEPralid BO3JEHCTBUIO H30BITKA MapoB
OUATUIOBOrO Hdupa B 3aKPBITOM XHMHYECKOM CTakaHe Mg HHAYLUPOBAHUSA
KPUCTAJUTM3ALHUH MOCPEACTBOM AH(PQY3UH MMapoB aHTUPACTBOPHUTENSI, TEM HE MEHee, He
HaOMI0oaI0Ch HUKAKOW KpUCTANIH3aUuK Npu nuddy3nn napoB aHTHPACTBOPHUTEIIA.

II) Oxcnepument u3z THF: IlpubauszurensHo 19.5 Mr cBoOOAHOro OCHOBaHUA
(monyuennoro B IIpumepe 2) pacteopsinu B 200 mxx THF npu 50 °C, u nobasnsnu 45.3
mkin 1 N pactBopa HCI. Ilpospaunsiii pactBop oxjaaxkzanu ot 50 C mo 5 °C mpu
npubmusutrenpHo 0.1 K/mun. Bo Bpems oxnaxknaeHuss He HaONIOOAIOCh HUKAKOM
KpUcTajun3anuu. PacTBOp NOMOJIHUTENBHO MOABEPrald BO3JEHCTBHIO HM30BITKA NapoB
AUATUIOBOrO 3(upa B 3aKPBITOM XHMHYECKOM CTakaHe sl HUHAYLHPOBAHUS
KPUCTAUIM3ANNU TOCPeACTBOM NU(PY3UU MapoB aHTHPACTBOPUTENSI, TEM HE MEHee, He
HaOII01a10Ch HUKAKON KpUCTANIN3anuy npu 1uddy3un napos aHTUPACTBOPHUTEIIS.

0) IMonyuyenue cynbhaTHOU COJU:

I) Dkcnepument u3 auerona: [IpubauszurtenpHo 20.6 Mr cBOOOAHOTO OCHOBAHHS
(monyuennoro B Ilpumepe 2) pactopsiau B 200 mka aueroHa npu 50 °C, u noOasusiu
20.6 Mk 98% pacTBopa cepHoit kucioThl. [Ipo3paunsiii pactBop oxnaxaaiau oT 50 C nmo
5 °C npu npubnusurensHo 0.1 K/mun. Bo Bpems oxnaxaeHust He HaOI0AaI0Ch HUKAKOH
KpUucTtannusauuu. PacTBop NOMOJHUTENbHO MOABEpPralu BO3JEHCTBUIO HU30BITKA MapoB

JHU3THIIOBOI'O 3(1)I/Ipa B 3aKPbITOM XHMHUYECKOM CTaKaHE JJIsA HUHAYHUPpOBAHUSA
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KPUCTAJUTM3ALHUH MOCPeACTBOM AU(PQY3UH MMapoB aHTUPACTBOPHUTENSI, TEM HE MEHee, He
noJlydald HHUKAKOH KpUCTaJuIM4eckoW Teepmo ¢asel npu audpdysmum mnapos
AHTUPACTBOPUTEIS.

II) DOxcnepument u3 THF: Ilpubnusurenbro 19.6 Mr cBoOOZHOrO OCHOBAaHUSA
(nonyuennoro B Ilpumepe 2) pacteopsnu B 200 mxx THF npu 50 °C, u nobasnsanu 28.2
MKJ 98% pactBopa cepHoii kuciaoThl. [Ipo3paunsrii pacTtBop oxmaxaanu oT 50 C go 5 °C
npu npubnusurenbHo 0.1 K/mMur. Bo Bpems oxjaxpaeHus He HAONIOOANoOCh HUKAKOH
Kpuctamnusanuu. PacTBOp NOMOJHUTENBHO MOABEPrald BO3AEHCTBUIO H30BITKA MapoB
OUATUIOBOrO 3(dupa B 3aKPBITOM XHUMHYECKOM CTakaHe Ui HWHAYLHUPOBAHUS
KpUCTAJNIN3aLNU TocpeacTBOM nu(dy3uu mapoB aHTHPACTBOPUTENsI, TEM HE MeEHee, He
NoJIy4ajdd HUKAKOH KpUCTAJIMYEeCKOW TBepmoid ¢asel mnpu audpdysumu  mapos
AHTHUPACTBOPHUTEIS.

B) [Tonyuenue ¢pocdaTHoi conu:

I) Dxcnepument u3 auerona: [IpubausutensHo 17.7 mr cBOOOXHOTO OCHOBAHUS
(monyuennoro B Ilpumepe 2) pactBopsiiu B 200 mka aueroHa npu 50 °C, u nobasmusiu
30.6 mxa 85% pactBopa pocdopHoii kucnotel. [Ipo3paunsiii pacTBop oxnaxnanmu oT 50 C
no 5 °C mpu npubmmsurensHo 0.1 K/mun. Bo Bpems oxnaxneHuss He Habmoxanoch
HUKAKOW Kpuctamnusauuu. PacTBOp NOMOJHUTENbHO MOABEpPralu BO3AEHCTBUIO H30BITKA
napoB IHUSTHJIOBOTO 3¢upa B 3aKPbITOM XHMHYECKOM CTaKaHe ISl WHIYLHUPOBAHUS
KpUCTAJUNIN3AINU TocpeacTBOM nuddy3uu mapoB aHTUPACTBOPUTENS, TEM HE MEHee, He
NOJy4Yaldud HHUKAKOM KPHUCTAJNIMYECKOW TBepaod ¢asel mnpu 1nudpdy3umu mapos
AHTHUPACTBOPHUTEIS.

II) Oxcnepument u3z THF: IlpubnuszurensHo 20.4 Mr cBoOOZHOrO OCHOBAaHUSA
(monyuennoro B IIpumepe 2) pactopsiiu B 200 mkn THF mpu 50 °C, u nobasnsiiu 35.2
MK 85% pactBopa docopHoii kucnotsl. [Ipo3paunsiit pacteop oxnaxaanu ot 50 C 1o 5
°C npu npubnausurenpro 0.1 K/mun. Bo Bpems oxnakaeHus He HAOIIOIAIOCh HUKAKOH
KpUcTayu3anuu. PacTBOp NOMOIHUTENBHO MOABEPrald BO3NEHCTBHIO HM30BITKA MapoB
AUATUIOBOrO 3dupa B 3aKPBITOM XHMHUYECKOM CTakaHe Mg HHAYLUPOBAHUSA
KPUCTAJUIH3ALNU TOCPeACTBOM NU(PYy3MU MapoB aHTHPACTBOPUTENSI, TEM HE MEHee, He
noJlydald HUKAaKOH KpUCTa/uMdeckod Teepmod ¢asel npu audpdysumum mnapos

AHTUPACTBOPUTECIIA.
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r) [Tonyuenne ¢popMHuaTHOHN CONU:

I) DkcnepumenTt u3 amerona: [IpubnuzurtenpHo 25.5 mMr cBoOOAHOTO OCHOBAHHS
(monyuennoro B Ilpumepe 2) pactBopsuiu B 200 Mkn amerona npu 50 °C, u nobasisiu
34.2 mxn mypaBbuHOW KucnoThl. [Ipo3paunsiiit pactBop oxmnaxaanu oT 50 C no 5 °C npu
npubnausurenpio 0.1  K/mun. IlonyueHHYK  KPUCTAJJIUYECKYH TBepayw  dasy
UACHTU(PUIUPOBAIN KaK MaTepuas cBOOOAHOTO OCHOBAHUS, KaK HCXOAHO MPUMEHSIEMBbIH,
TO €CTb He ObLJIO JOCTUTHYTO 00pa3oBaHUs COJIU.

II) Oxcnepument u3z THF: IlpubnusurensHo 24.7 Mr cBOOOZHOrO OCHOBAaHUA
(nmonyuennoro B IIpumepe 2) pacteopsinu B 200 mxa THF npu 50 °C, u nobasnsinm 23.8
MKJ MypaBbUHOHN kucaoTbl. Ilpospaunsiii pactsop oxnaxpanu oT 50 C no 5 °C npu
npubmusutrensHo 0.1 K/mun. Bo Bpems oxnaxaeHus He HAONIOOANOCh HUKAKOM
KpUcTajun3anuu. PacTBOp NOMOJIHUTENBHO MOABEPrald BO3JEHCTBHIO HM30BITKA NapoB
AUATUIOBOrO 3dupa B 3aKPBITOM XHMHYECKOM CTakaHe sl HUHAYLHPOBAHUS
KPUCTAUIM3ANNU TOCPeACTBOM NU(PY3UU MapoB aHTHPACTBOPUTENSI, TEM HE MEHee, He
noJlydajdd HUKAKOH KpUCTaluIMdeckod Teepmod ¢asel npu audpdysuun mnapos
AHTUPACTBOPUTEJA.

n) ITonydeHue aneTaTHONW COJH:

I) Dkcnepument u3 aunerona: IlpubauzutenpHo 22.2 Mr cBoOOAHOTO OCHOBAHHS
(monyuennoro B Ilpumepe 2) pactBopsiau B 200 mkn aunetoHa npu 50 °C, u nmobasnsnu
31.1 MKJI KOHLIEHTPUPOBAHHON YKCYCHOM KHUCJOTHI. IIpo3paunblii pacTBOp OXJIaXAaIHU OT
50 C oo 5 °C npu npubnusurenbHo 0.1 K/muH. [Tony4yeHHYIO KPUCTAIUYECKYIO TBEPAYIO
¢dasy wunentuduuMpoBaNIM Kak Marepuar CBOOOAHOrO OCHOBAHUS, KaK MCXOJHO
IPUMEHsIeMbI, TO €CTh He OBIJIO JOCTUTHYTO 00pa30BaHUs COJH.

II) Oxcnepument u3z THF: Tlpubnusurenpro 18.7 Mr cBOOOAHOrO OCHOBAHUS
(nmonyuennoro B IIpumepe 2) pacteopsnu B 200 mxx THF npu 50 °C, u nobasnsanu 27.4
MKJI KOHUEHTPUPOBAHHON yKCyCHOU KuUCHOThI. [Ipo3paunsiii pacTtBop oxnaxaanu ot 50 C
no 5 °C mpu npubnusutenbHo 0.1 K/mun. ITonydeHHYH KPUCTAIIUYECKYIO TBEPIYIO
baszy wuneHTuduuUMpOBaNIM KaK Marepuar CBOOOAHOTO OCHOBAaHHUSA, KaK HCXOIHO

NpUMEHSIEMbIH, TO €CTh He OBIJIO JOCTUTHYTO 00pa30BaHUS COJIH.
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e) [lonyuenue L-tapTpaTHO# conu:

I) Dkcnepument u3 auerona: [Ipubnuzutenpho 20.6 Mr cBOOOAHOTO OCHOBAHHS
(monyuennoro B Ilpumepe 2) pactopsiau B 200 mkn aueroHa npu 50 °C, u noOasnsnu
7.7 mr L-tapTpatHoii kucnotel. IIpo3paunsiii pactBop oxnaxaanu ot 50 C go 5 °C npu
npubmusurensHo 0.1 K/muH. Bo Bpems oxnaxpaeHus He HaONI0JanoCh HUKAKOH
KPUCTAJUTM3AaLUH. PacTBOp HONMOJHUTENBHO MOABEPTaNH BO3AEHCTBHIO M30BITKA MapoOB
OUATUIOBOrO H(dupa B 3aKPBITOM XHMHUYECKOM CTakaHe Ui HHAYLHPOBAHUS
KpUCTANIU3ALNU TOCPeACTBOM IU(y3Un mapoB aHTHPACTBOPUTENs, TEM HE MEHee, He
noJlydajld HHUKAKOH KpUCTaJUIMYeCKOoW Teepmod ¢asel mnpu audpdyswmu mapos
AHTUPACTBOPHUTEIS.

II) DOxcnepument u3 THF: IlpuGnusurenpsHo 18.2 Mr cBOOOAHOTO OCHOBAaHUSA
(nmonyuennoro B IIpumepe 2) pacropsutu B 200 mxn THF npu 50 °C, u no6asmsumn 6.3 mr
L-raprpatnoit kucnortel. IIpospaunsiii pactBop oxnaxpanu or 50 C go 5 °C npu
npubmusutrensHo 0.1 K/muH. Bo Bpems oxnaxneHus He HAONIOOANOCh HUKAKOM
KpUcTayun3anuu. PacTBOp IOMOJHUTENBHO MOABEPrald BO3JEHCTBHIO HU30BITKA NapoB
AUATUIOBOrO H(dupa B 3aKPBITOM XHMHUYECKOM CTakaHe JJsg HHAYLUPOBAHUS
KpUCTAJUIN3AINU TOCpeacTBOM nu(y3un mapoB aHTHPACTBOPUTENSI, TEM HE MEHee, He
noJlydajaud HUKAKOH KpUCTalsMuecko Teepaod ¢asel npu audpdysuum mapos
AHTHUPACTBOPHUTEIS.

k) ITonyuenue OeH30aTHOH conu:

I) Oxkcnepument w3z THF: IlpuGausutensHo 17.9 Mr cBOOOJHOTO OCHOBAaHUS
(monyuennoro B IIpumepe 2) pacropsuti B 200 mxn THF npu 50 °C, u no6asmsumu 5.1 mr
OeHzolHOW kuCHOTHI. Ilpo3paunbiii pactBop oxmaxgaiu ot 50 C pmo 5 °C mpwm
npubnuzurespio 0.1 K/muH. Bo BpemMs oxnaxkaeHus He HaOIOAaI0Ch HHUKAKOM
KpucTayun3anuu. PacTBOp IOMOJIHUTENBHO MOABEPrald BO3JEHCTBHIO HM30BITKA NapoB
AUATUIOBOrO 3dupa B 3aKpPBITOM XHMHUYECKOM CTakaHe Ml UHAYLHUPOBAHUS
KpUCTAJUIM3aNU MmocpeacTBoM anddy3uu mapoB aHTHpacTBOpuTens. llonyueHHYIO
KPUCTAJUINYECKYI0 TBepAyl a3y wuaeHTuGuUUUpOBAIM Kak MaTepuasn CcBOOOIHOTO
OCHOBAaHHS, KaK HCXOJHO NPHUMEHSEeMBbIH, TO €CThb He OBIIO AOCTUIHYTO 0Opa3oBaHUs

COJIN.
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3) [Tonyuenue S-rmyTamMaTHOHN CONU:

I) Dxkcnepument u3z THF: TlpubnusutrenpHo 18.6 Mr cBoOOAHOTO OCHOBAHHS
(nonyuennoro B IIpumepe 2) pacrsopsiinu B 200 mxa THF npu 50 °C, u no6asnsinu 6.6 mr
roytTamMaTHOW KucHoThl. Ilpo3paunbiii pactBop oxnaxganu ot 50 C nmo 5 °C mpwm
npubmusurensHo 0.1 K/muH. Bo Bpems oxnaxpaeHus He HaONI0JanoCh HUKAKOH
KPUCTAJUITM3aLUH. PacTBOp IONMOJHUTENBHO MOABEPTaNMd BO3AEHCTBHIO M30BITKA MapoOB
OUATUIOBOrO H(dupa B 3aKPBITOM XHMHYECKOM CTakaHe Ui HHAYLHUPOBAHUS
KpUCTANIM3alUu MnocpeacTBoM aAuddy3uu mnapoB aHTupacTBoputensd. IllonyueHHyro
KPUCTAJUIMYECKYI0 TBepAyl (asy uAeHTHPUUHPOBANIM KaK MaTepHan CBOOOIHOIO
OCHOBAHMS, KaK HMCXOJHO INPUMEHSEMBIH, TO €CTb He OBIIO NOCTUIHYTO OOpa3oBaHHS
COJH.

Hpumep 10: CrocoObl moyyeHHsI HOBBIX COJIeBBIX (popM

a) Ilonyuenue manonatHoi conu (Manonar-NF1):

I) Dxcnepument u3 aueroHa: [IpubnuszutenpbHo 24.6 Mr cBOOOJXHOTO OCHOBAHHUS
(monyuennoro B Ilpumepe 2) pactBopsiiu B 200 mka aueroHa npu 50 °C, u nobasmusiu
6.0 mMr manoHoBo#l kucnotTsel. IIpo3paunsiii pacteop oxnaxpanu or 50 C go 5 °C npu
npubmmsurensHo 0.1 K/muH. Bo Bpems oxnaxpaeHus He HaONIOOAaloCh HUKAKOH
KpUctamnusanuu. PacTBOp NOMOJHUTENbHO MOABEPrald BO3JEHCTBUIO HU30BITKA MapoB
OUATUIOBOrO 3(dupa B 3aKPBITOM XHMHYECKOM CTakaHe Ui HWHAYLHUPOBAHUS
KpUCTa/IM3anuu nocpeacTsoM nuddysun napoB aHTupacTBopuTens. llomyueHHBIE
Kpuctamnsl, nocie Audpy3un naposB, OTAENSIM OT MAaTOYHOrO pacTBopa MyTeM
BAKyyMHOTO 3aXBaTa.

"H AMP (500 MI'uy, DMSO-d6) & 13.07 (s br, 2H), 8.01 (s, 1H), 7.47 — 7.39 (m,
2H), 7.24 (d, J =8.6 I'u, 2H), 7.18 (t, J = 7.4 ', 1H), 7.15 — 7.10 (m, 4H), 6.77 (dd, J =
16.7,10.5 'y, 1H), 6.06 (dd, J =16.7,2.4 T'u, 1H), 5.69 — 5.58 (m, 4H), 436 (d, J =123
I'm, 1H), 4.00 (d, J =12.9 'y, 1H), 3.19 - 3.14 (m, 4H), 2.98 (t, ] = 12.3 T'u, 1H), 2.58 (4,
J=118Tmn, 1H), 1.89 - 1.78 (m, 1H), 1.66 — 1.56 (m, 2H), 1.03 — 0.88 (m, 2H).

II) Oxcnepument u3z THF: IlpubnusurensHo 21.9 Mr cBoOOAHOro OCHOBAaHUSA
(monyuennoro B [Ipumepe 2) pactBopsinu B 200 mxa THF npu 50 °C, u nobaBnsiiu 5.7 mr
MajioHOBON kuciaoThl. [Ipo3paunsiii pactBop oxyaxganu ot S0 C go 5 °C npu

npubnusurenpio 0.1 K/mMuH. Bo BpemMsa oxjaxneHus He HAONIIOAATOCh HUKAKOH
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KPUCTAJUIM3aLUH. PacTBOp IONMOJHUTENBbHO MOABEPTalHd BO3AEHCTBHIO M30BITKA MapoB
OUATUIOBOrO H(dupa B 3aKPBITOM XHMHYECKOM CTakaHe Ui HHAYLHUPOBAHUS
KpUCTAIU3aluu nocpeacTBoM auddysun mnapoB aHTupacTBOpuTensd. IllonmyueHHbIE
Kpuctamisl, nocie nudy3un napoB, OTAENSIN OT MAaTOYHOIO pacTBOpa MyTeM
BaKyyMHOTO 3aXBaTa.

III) MacwTabHblii 3KCepuMeHT u3 ameToHa: IlpuOnusurenbno 103.8 wr
cBoOoxHOTO OCcHOBaHMs (monyueHHOro B Ilpumepe 2) pactBopsutu B 1 M anjerona npu 50
°C, u gobasnanu 25.3 Mr ManoHoBOW kucaoThl. IIpo3paunslii pacTBop oxnaxkaanu oT 50
C no 5 °C npu nmpubnusutrenpHo 0.1 K/mun. Bo Bpems oxnaxkneHus He HaOI0OAaIOCh
HUKAKOW KpucTtaymmnsanuu. PacTBOp MOMOJHUTENbHO MOABEPrailn BO3NEHCTBUIO H30BITKA
NapoB AMSTIUIOBOrO 3¢upa B 3aKPHITOM XHMHYECKOM CTaKaHe s WHAYLHPOBAHHS
KpUCTa/IH3anuu nocpeactsoM nuddysun mnapos aHTtHpacTBopurens. llomydeHHBIE
Kpuctamnsl, nocie audpy3un nNapoB, OTAENSAIM OT MAaTOUYHOrO pacTBOpa MyTeM
BAKyyMHOTO 3aXBaTa.

"H IMP (500 MI'u, DMSO-d6) & 13.03 (s br, 2H), 8.00 (s, 1H), 7.42 (dd, J = 8.5,
7.5Tu, 2H), 7.22 (d,J =8.7 I', 2H), 7.17 (tt, I = 7.5, 1.0 I'y, 1H), 7.14 — 7.09 (m, 4H),
6.76 (dd, J = 16.7, 10.5 I', 1H), 6.05 (dd, J = 16.7, 2.4 T'u, 1H), 5.69 — 5.55 (m, 4H),
435(d,J=122Tu, 1H),3.99(d,J =128 T'y, 1H), 3.20-3.11 (m, 4H), 2.97 (t,J =123
I'm, 1H), 2.57 (t,J=11.8 I'y, 1H), 1.88 — 1.77 (m, 1H), 1.66 — 1.54 (m, 2H), 1.02 — 0.85
(m, 2H).

6) [Tonyuenune cykuunatHoi conu (Cyknunar-NF1):

I) Dkcnepument u3 aueroHa: [IpubauzurtenpHo 27.6 Mr cBOOOAHOTO OCHOBAHHS
(monyuennoro B Ilpumepe 2) pactopsiau B 200 mka aueroHa npu 50 °C, u noOasusiu
12.9 mr surapuoit kucinotel. IIpo3paunsiii pactBop oxnaxknaiu ot 50 C mo 5 °C mpm
npubmusurensHo 0.1 K/muH. Bo Bpems oxnaxpaeHus He HaONIOOAloCh HUKAKOH
KpUucTtannusauuu. PacTBop NOMOJHUTENbHO MOABEPralu BO3JEHCTBUIO HU30BITKA MapoB
OUATUIOBOrO Hd(dupa B 3aKPBITOM XHMHYECKOM CTakaHe sl HMHAYLHPOBAHHUS
KpUCTANIM3auuu nocpeacTsoM nuddysun napos aHTupacTBopuTensd. llomyueHHbIe
Kpuctauisl, nocie nud¢y3un mnapoB, OTAENSIN OT MAaTOYHOrO pacTBOpa IMyTeM

BAKYYMHOTO 3axBarta.
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"H AMP (500 MI'u, DMSO0-d6) & 12.19 (s, 2H), 7.96 (s, 1H), 7.43 (dd, J = 8.5, 7.5
I'm, 2H), 7.23 (d,J =8.6 I'u, 2H), 7.18 (t, J = 7.4 I'u, 1H), 7.14 — 7.10 (m, 4H), 6.77 (dd,
J=16.7,105TIn, 1H), 6.06 (dd, J = 16.7, 2.4 T'u, 1H), 5.63 (dd, J = 10.5, 2.4 T'u, 1H),
546 — 539 (m, 3H), 436 (d,J =12.2Twu, 1H), 400 (d, J =13.1 T, 1H), 3.15(t,J=6.5
I'm, 2H), 2.98 (t,J =123 I'y, 1H), 2.58 (t, J = 12.0 T'u, 1H), 2.43 (s, SH), 1.89 — 1.78 (m,
1H), 1.67 — 1.57 (m, 2H), 1.03 — 0.86 (m, 2H).

IT) Macmrabuerif 5xcriepuMeHT u3 aneroHa: [Ipubnusurensro 103.9 mr csodonHOro
ocHoBaHMs (monyudeHHoro B Ilpumepe 2) pactBopsinu B 1 mia ameroHa npu 50 °C, u
nobasnsanu 29.5 mr siHTapHOU KHCHOTHL. [Ipo3paunsiii pactBop oxsaxnanu ot 50 C go 5
°C npu npubnuszurensro 0.1 K/mun. Bo Bpems oxnaxneHus He HAONIOAAlOCh HUKAKOH
KPUCTAJUIM3aLUH. PacTBOp IOMOIHUTENbHO MOABEPrajd BO3AEHCTBHIO HM30BITKA MapoB
OUATUIOBOrO H(dupa B 3aKPBITOM XHMHYECKOM CTakaHe Ui HHAYLHUPOBAHUS
KpUCTAIU3aluu nocpeacTBoM nuddysun mnapos aHTupacTBopuTensd. llomyueHHble
Kpuctamisl, nocie nudg¢y3un mnapoB, OTAENSIN OT MAaTOYHOrO pacTBOpa MyTeM
BaKyyMHOTO 3aXBaTa.

"H SIMP (500 MI'u, DMSO-d6) & 12.19 (s br, 2H), 7.94 (s, 1H), 7.42 (dd, J = 8.6,
7.4 T'u, 2H), 7.22 (d, J = 8.7 I'y, 2H), 7.16 (tt, J =7.5, 1.0 'y, 1H), 7.13 — 7.08 (m, 4H),
6.76 (dd, J = 16.7, 10.5 I', 1H), 6.05 (dd, J = 16.7, 2.4 T'u, 1H), 5.62 (dd, J = 10.5, 2.4
I'm, 1H), 5.45 — 536 (m, 3H), 435 (d,J =123 I'u, 1H), 399 (d,J =129 I'u, 1H), 3.14
(t, J=6.5Tu, 2H), 297 (t,J =124 I'u, 1H), 2.57 (t,J = 11.8 T'u, 1H), 2.41 (s, 4H), 1.88
—1.76 (m, 1H), 1.65 — 1.55 (m, 2H), 1.01 — 0.87 (m, 2H).

B) [Tonyuenne oxcanarHol conu (Oxcanar-NF1):

I) Dkcnepument u3 aunerona: IlpubGauzutenpHo 17.0 mMr cBoOOAHOTO OCHOBAHHS
(monyuennoro B Ilpumepe 2) pactBopsiaiu B 200 mkn aunetoHa npu 50 °C, u mobasnsnu
5.1 mr maseneBoii kucaoTsl (nuruapara). [Ipo3paunsiii pactBop oxsaxganu ot 50 C no 5
°C npu npubnusutenbHo 0.1 K/mun. IlonydeHHBIE KPHUCTAJIBI, IMOCJIE OXJIAXIACHUS,
OTZEJISUTH OT MaTOYHOI'O PacTBOPA MyTEeM BaKyyMHOI'O 3aXBaTa.

"H SAMP (500 MI'u, DMSO0-d6) & 8.14 (s, 1H), 7.44 (dd, J = 8.5, 7.5 I'n, 2H), 7.26
(d,J=8.6Tw, 2H), 7.19(t,J =7.4 Ty, 1H), 7.16 = 7.11 (m, 4H), 6.77 (dd, J = 16.7, 10.5
I'm, 1H), 6.28 (s, 2H), 6.15 (t, J=5.9 ', 1H), 6.06 (dd, J = 16.7, 2.4 I'n, 1H), 5.63 (dd, J
=10.5,24 T, 1H), 436 (d,J =123 I'u, 1H), 400 (d,J =129 Ty, 1H), 3.20 (t,J =6.5
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I'm, 2H), 2.98 (t, J = 123 I'y, 1H), 2.59 (t,J =11.9 'y, 1H), 1.89 - 1.79 (m, 1H), 1.66 —
1.57 (m, 2H), 1.03 — 0.90 (m, 2H). *C SIMP (126 MI'u, DMSO-d6) § 164.1, 162.8,
159.4, 156.6, 156.5, 156.4, 152.7, 132.3, 130.0, 128.6, 126.7, 126.1, 123.6, 119.9, 118.8,
45.6,44.9,41.3,35.7,30.3,29.2.

II) Oxcnepument u3z THF: IlpubnusurensHo 16.9 Mr cBoOOZHOrO OCHOBAaHUSA
(monyuennoro B [Ipumepe 2) pacropsutu B 200 mxan THF npu 50 °C, u no6asmnsuin 4.9 mr
aBesieBOi KHUCIOTHI (aurunpara). [Ipospaunbiii pactBop oxyaxknanu oT 50 C go 5 °C
npu npubnusurenbHo 0.1 K/mun. IlonydeHHble KpPHUCTAJJbL, MOCHE OXJAaXICHUS,
OTJEJISUTH OT MaTOYHOI'O PacTBOpPA MyTEeM BaKyyMHOI'O 3aXBaTa.

IIT) MacmtabHblil skciepuMeHT u3 aneroHa: [IpubnusurensHo 99.6 Mr cBoboxHOTO
ocHoBaHusi (monyudenHoro B Ilpumepe 2) pactBopsiiu B 1 ma amerona mpu 50 °C, u
nobasnsanu 29.0 Mr masesneBoil kucioTsl (auruapara). [Ipo3padnslii pacTBOpP OXJIaXKAANH
or 50 C go 5 °C npu npubnusurenpHo 0.1 K/mun. IlonydeHHble KPHUCTANJBI, MOCHE
OXJIAKAEHHUsI, OTALISAIN OT MATOYHOTO PacTBOpA MyTeM BAaKYyMHOTO 3aXBaTa.

"H SIMP (500 MI'u, DMSO0-d6) & 8.12 (s, 1H), 7.43 (dd, T = 8.5, 7.5 I'n, 2H), 7.24
(d, J=8.6Tn, 2H), 7.18 (t,J =7.4 I'y, 1H), 7.15 - 7.09 (m, 4H), 6.76 (dd, J = 16.7, 10.5
I'm, 1H), 6.26 (s, 2H), 6.13 (t, J=5.9 ', 1H), 6.05 (dd, J =16.7, 2.4 I'n, 1H), 5.62 (dd, J
=105,24Tn, 1H),435(d,J=122Tu, 1H),3.99(d,J=13.0Ty, 1H),3.19 (t,J =6.5
I'm, 2H), 2.97 (t, J =123 I'y, 1H), 2.58 (t, J =12.0 'y, 1H), 1.88 — 1.77 (m, 1H), 1.66 —
1.56 (m, 2H), 1.03 — 0.88 (m, 2H). ’C SIMP (126 MI'u, DMSO-d6) § 164.1, 162.8,
159.4, 156.6, 156.4, 152.8, 132.3, 130.0, 128.6, 126.7, 126.1, 123.6, 119.9, 118.9, 45.6,
45.0,41.4,35.7,30.3,29.2.

r) [Tonyuenune ¢pymapatHoii conu (Pymapar-NF1):

I) Dxcnepument u3 auerona: [IpubnuszutenpsHo 18.9 mMr cBOOOXHOTO OCHOBAHUS
(monyuennoro B Ilpumepe 2) pactopsiiu B 200 mka auetoHa npu 50 °C, u nobasmsiu
5.0 mr ¢ymapoBoit kucnotsl. I[Ipo3paunsiii pactBop oxnaxnanu or S0 C no 5 °C npu
npubmusurensHo 0.1 K/muH. [TonyuyeHHBIE KPUCTANIBI, TOCIE OXJIAXKIAEHUSI, OTAEISUIH OT
MaTOYHOT'O pacTBOpa MyTE€M BaKyyMHOI'O 3aXBaTa.

'"H AMP (500 MI', DMSO-d6) & 13.13 (s br, 2H), 7.97 (s, 1H), 7.43 (dd, J = 8.5,
7.5Tu, 2H), 7.23 (d, J =8.6 I', 2H), 7.18 (t, J = 7.4 I', 1H), 7.14 — 7.08 (m, 4H), 6.77
(dd, J = 16.7, 10.5 I'u, 1H), 6.63 (s, 2H), 6.06 (dd, J = 16.7, 2.4 T'u, 1H), 5.63 (dd, J =
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10.5, 2.4 I'u, 1H), 5.51 — 5.39 (m, 3H), 436 (d, J = 12.3 I'u, 1H), 4.00 (d, J = 12.9 I'ny,
1H), 3.15 (t, J = 6.5 T, 2H), 2.98 (t, J =123 I'y, 1H), 2.58 (t, J = 11.9 I'y, 1H), 1.89 —
1.78 (m, 1H), 1.66 — 1.56 (m, 2H), 1.03 — 0.87 (m, 2H).

II) Oxcmepument u3 THF: Ilpubnusurenbro 19.5 Mr cBoOOZHOrO OCHOBAaHUSA
(nonyuennoro B IIpumepe 2) pacropsiiu B 200 mxan THF npu 50 °C, u no6asnsinu 5.7 mr
dymapoBoii kucioTel. IIpo3paunbiii pactBop oxnaxpanu ot 50 C mgo 5 °C mpwm
npubmusurensHo 0.1 K/mun. ITonydeHHBIE KPUCTANIIBI, OCIE OXJIAXKIAEHUS, OTAEJSUIH OT
MAaTOYHOTO PacTBOpPa MyTeM BAKyyMHOTO 3aXBaTa.

III) MacwrabHblii sKcepuMeHT u3 ameroHa: IlpuOmusurenbro 131.8 wr
cBoOoxHOTO OCcHOBaHMs (monyyeHHOro B Ilpumepe 2) pactBopsinu B 1 M anierona npu 50
°C, u nobasnsu 39.0 mr pymaposoii kuciotel. [Ipo3pauHblii pacTBop oxyaxkgaiu ot 50
C no 5 °C npu mnpubnmsurenpHo 0.1 K/mun. Ilony4yeHHBIE KpHUCTAaJUIBI, IIOCIHE
OXJIAXKA€HHUs], OTAENSINU OT MATOYHOIO PAaCcTBOPa MyTEM BAKYYMHOTO 3aXBaTa.

'"H AMP (500 MI', DMSO-d6) & 13.07 (s br, 1H), 7.95 (s, 1H), 7.42 (dd, J = 8.5,
7.5Tn, 2H), 7.22 (d, J = 8.6 I', 2H), 7.16 (t, J = 7.4 I'u, 1H), 7.13 — 7.09 (m, 4H), 6.76
(dd, J =16.7, 10.5 T'u, 1H), 6.62 (s, 2H), 6.05 (dd, J = 16.7, 2.4 I', 1H), 5.62 (dd, J =
10.5, 2.4 T'u, 1H), 5.48 — 5.40 (m, 3H), 435 (d, J =12.4 ', 1H), 3.99 (d, J = 13.1 I'y,
1H), 3.14 (t, J = 6.5 T'y, 2H), 2.97 (t, J = 12.4 I'y, 1H), 2.57 (t,J = 12.0 I'u, 1H), 1.88 —
1.78 (m, 1H), 1.66 — 1.54 (m, 2H), 1.02 — 0.87 (m, 2H).

n) ITonyuenue maneatnoi conu (Manear-NF1):

I) Dxcnepument u3 aueroHa: IlpubnausurensHo 23.8 Mr cBOOOJHOTO OCHOBAaHUS
(monyuennoro B Ilpumepe 2) pactBopsiau B 200 mkn aunetoHa npu 50 °C, u nobasusiu
6.5 Mr mManenHoBo#l kucnotel. IIpo3pauneiii pacrsop oxnaxzaanu ot 50 °C no 5 °C npu
npubnuzuteapHo 0.1 K/mun. [TonydeHHble KPUCTAJJIbI, TOCAE OXJIAXKAEHHUS, OTAEISIN OT
MaTOYHOTO PAacTBOpPA MyTeM BaKyyMHOTO 3aXBaTa.

"H AMP (500 MI'u, DMSO0-d6): § 15.29 (s br, 1H), 8.22 (s, 1H), 7.45 (dd, J = 8.5,
7.5 T, 2H), 7.26 (d, J =8.7 I', 2H), 7.20 (t, J = 7.4 I'u, 1H), 7.17 — 7.12 (m, 4H), 6.78
(dd, J =16.7, 10.5 I'u, 1H), 6.55 (t, J = 6.0 I'y, 1H), 6.42 (s, 2H), 6.11 (s, 2H), 6.07 (dd,
J=16.7,2.4Tn, 1H), 5.64 (dd, J =10.5,2.4 I'y, 1H), 437 (d, J = 12.2 I', 1H), 4.01 (d,
J=13.0Tn, 1H),3.21(t,J=6.6 I'u, 2H), 2.98 (t,J = 12.3 'y, 1H), 2.59 (t, J = 11.9 I',
1H), 1.89 - 1.78 (m, 1H), 1.67 — 1.55 (m, 2H), 1.05 — 0.89 (m, 2H).
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II) Dkcnepument u3 THF: IlpuGnusurensno 19.9 Mr cBoOOZHOrO OCHOBAaHUSA
(nmonyuennoro B IIpumepe 2) pacropsutu B 200 mxn THF npu 50 °C, u no6asmsuu 5.3 mr
MaJlenHOBON kucjaothl. Ilpo3pauneiii pactBop oxnaxaanu or 50 °C go 5 °C npu
npubmusutensHo 0.1 K/muH. [TonyuyeHHBIE KPUCTANIBI, TOCIE OXJIAXKIAEHUSI, OTAEISIIH OT
MaTOYHOTO PacTBOpa MyTeM BaKyyMHOTO 3aXBaTa.

III) MacwmTabHblii 3KCepuMeHT u3 ameToHa: Ilpubmusurenbro 119.9 wr
cBoOoxHOTO OCcHOBaHMs (monyueHHOro B IIpumepe 2) pactBopsiau B 1 M anerona npu 50
°C, u nobasnanu 32.4 Mr mMajgenHoBoi kuciotel. [Ipo3paunslii pacTBop oxnaxkaanu ot 50
C no 5 °C npu mnpubnmsurenpHo 0.1 K/mun. IlonydyeHHBIe KpPHCTAJUIBI, TOCIHE
OXJIQXKI€HHUSI, OTJENSAINU OT MAaTOYHOIO PacTBOpa MyTEM BaKyyMHOTO 3aXBaTa.

"H SIMP (500 MI'u, DMSO-d6) & 15.20 (s br, 1H), 8.21 (s, 1H), 7.44 (dd, J = 8.5,
7.5Tn, 2H), 7.25(d, J =8.7 I', 2H), 7.19 (t, J = 7.4 I', 1H), 7.16 — 7.10 (m, 4H), 6.76
(dd, J =16.7, 10.5 I'u, 1H), 6.55 (t, J = 6.1 I'y, 1H), 6.41 (s, 2H), 6.09 (s, 2H), 6.05 (dd,
J=16.7,24Tn, 1H), 5.63 (dd, J =10.5,2.4 'y, 1H), 436 (d, J = 12.3 T'u, 1H), 4.00 (d,
J=13.0Tnu, 1H),3.20(t,J=6.6 I'u, 2H), 2.97 (t,J =12.4 T'u, 1H), 2.57 (t, J = 11.9 I'g,
1H), 1.87 - 1.77 (m, 1H), 1.66 — 1.56 (m, 2H), 1.03 — 0.89 (m, 2H).

e) [Tonyuenue nurpatHoi conu (Llutpar-NF1):

I) Dkcnepument u3 aunerona: IlpubnuzurenpHo 23.2 Mr cBoOOAHOTO OCHOBAHHS
(monyuennoro B Ilpumepe 2) pacteopsiiu B 200 Mxa Auerona npu 50 °C, u noGapisiiu
10.5 mr numoHHOH kucnotel. Ilpo3paunsiii pacrsop oxnaxnanu ot 50 °C go 5 °C npu
npubauzutenpHo 0.1 K/mun. IlonydeHHbIe KPUCTAIIIBI, TOCTAE OXJIAXKICHUS, OTAEISAINU OT
MaTOYHOTO PAcTBOpPA MyTeM BaKyyMHOTO 3aXBaTa.

"H SIMP (500 MI'u, DMSO-d6) & 11.10 (s br, 2H), 8.01 (s, 1H), 7.43 (dd, J = 8.5,
7.5Tu, 2H), 7.23 (d, J =8.6 I'u, 2H), 7.18 (t, J =7.4 I'u, 1H), 7.15 = 7.10 (m, 4H), 6.77
(dd, J=16.7, 10.5 'y, 1H), 6.06 (dd, J = 16.7, 2.4 I'y, 1H), 5.67 — 5.56 (m, 4H), 4.36 (d,
J=122Tu, 1H), 4.00 (d, J = 12.7 I', 1H), 3.16 (t,J = 6.5 I'y, 2H), 2.98 (t,J = 12.4 I'y,
1H),2.74 (d,J =153 Tu, 2H), 2.64 (d,J =154 T, 2H), 2.59 (t,J =12.2 'y, 1H), 1.89 —
1.78 (m, 1H), 1.66 — 1.56 (m, 2H), 1.03 — 0.88 (m, 2H).
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IIpumep 11: /laHHBIe MUHHPACTBOPEHHUS HOBBIX COJIeBBIX (JOPM OTHOCHTEJBHO
POAUTEJbCKHX

[MpubnuszurensHo 5 mr cBoOogHoro ocHoBaHus 1-(4-{[6-AMunO-5-(4-peHokcu-
(b eHm)-TUPUMUINH-4-HIAMUHO |-MeTH } -TUNepuanH-1-un)-nponenona (dopma Al), u
COOTBETCTBYyIOINEH ManoHaTHOW conu (popma Manonar-NF1), cykumHaTHOH cou
(bopma Cyxkiunat-NF1) u okcanatHoi conu (popma Oxcanat-NF 1) B3BemuBagu B 12 mi
CTEeKJAHHBIX (nakoHax u nucneprupoBanu B 7 ma FaSSIF cpene (pH 6.5) unu FeSSIF
cpene (pH 5.0), cooTBETCTBEHHO.

Bce nucnepcun nepememusanu npu 37 °C B TeueHue 2 dacos. B ompenenenHsle
uHTepBanel BpemeHu (30 wmuH, 60 wmuH, 120 MuH), anUKBOTHbIE dYacTH oOpasua
TOMOTE€HHBIX JUCHEPCUH VYAAISUIM INNPULOM W (QUIBTPOBAIM 4Yepe3 MEepPeXOIHUKHU
mnpuna-punsrpa (PTFE, 0.45 mMxMm). Unctele punbrparsl aHanuzuposairu nyrem BIIKX
Ha TpeIMeT pPAcCTBOPEHHBIX KOJUYECTB CBOOOMHOro ocHoBaHus 1-(4-{[6-AmuHO-5-(4-
(deHokcu-peHnn)-MUPUMUANH-4-UITAMIHO |-METHJI | -TUTIEPUANH- | - 1T )-TIpOTIeHOHA.

PeSy.]'IbTaTbI I/ICCJ'IGI[OBaHI/II\/'I MUHHU-PACTBOPCHUSA TOABITOKEHbBI HUIKE.

Bpemss |YpoBuu pacreopenus B FaSSIF pH 6.5 (mkxr/mJ)

dopma cBodoaHoro |MaJjionar- CykuuHaTt- Oxkcanar-
ocHoBaHusa Al NF1 NF1 NF1

30 muH |25 47 92 50

60 mun |33 53 95 54

120 36 75 100 58

MUH

Bpems |Yposuu pacreopenus B FeSSIF pH 5.0 (Mkr/mu)

dopma cso0oaHoro [MaJsionar- Cykuunnar- Oxkcaanar-
ocHoBaHHuA Al NF1 NF1 NF1

30 muH 190 651 625 600

60 muH |205 694 708 700

120 214 740 743 740

MUH

ITockonbKy 34€Ch OMHCAH pPsAJ BAapUAHTOB OCYILIECTBIEHUs 3TOr0 H300peTeHus,
OYCBHUAHO, YTO OCHOBHBIE NPHUMEPBI MOTIYT 6I>ITB NU3MEHCHBI IOJIs1 o6ecnequH$[ Apyrux
BAPMAHTOB OCYINECTBJICHHS, B KOTOPBIX NPUMEHSIOT COEIMHEHHS U CHOCOOBI 3TOr0

uzobperenus. IlodTomMy cleayeT mNOHMMaTh, YTO OObeM JaHHOTO H300peTEeHHs
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ompenensieTcss npuiaraemMoil Gopmynoil u3oOpeTeHUs, a He 3aJaHHBIMH BapUHaHTAMH

OCYIIECTBJIEHUsI, KOTOpPbIe ObUIM NPEACTaBIEHbI B KaueCTBE IMpUMepa.
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OOPMVYIJIA U30BPETEHHMA

1. Teepnas ¢opma Coenunenus 1,

Jege
N~ ™~

N" T NH,

1

WIHN ero (papMareBTUISCKU puemyieMas CoJb.

2. Teepnas ¢opma mo mn. 1, xpucramnuueckoir ¢opmer A2, rame ¢opma A2
XapaKTepu3yeTcss AByMsl HJIM HeckoabkuMu nukamu 20 PITJ] mpu 4.7, 17.5, u 20.6

rpagycax.

3. Teepnas ¢opma mo n. 2, rae ¢opma A2 XapakTepU3yeTCs HYETbIPbMS HIIH
HeckonbkuMu mukamu 20 PIIJ mpu 4.7, 9.4, 15.0, 17.5, 17.9, 19.0, 19.7, 20.6 u 23 .4

rpaaycax.

4. Teepnass ¢opma mo mn. 1, xpucrammmueckoir ¢opmer NF4, rme c¢opma NF4
XapaKTepU3yeTcss ABYyMsl HJIM HeckoJbkuMu nukamu 20 PITJ] mpu 4.7, 16.8, u 20.8

rpaaycax.

5. Teepnass ¢opma mo m. 4, rne ¢opma NF4 xapaktepusyercss HeTBIPbMS HIIH
HeckoJbkuMu nukamu 20 PITJ npu 4.7, 9.5, 168, 17.4, 17.7, 198, 204, u 20.8

rpagycax.
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6. Teepnass ¢opma mo mn. 1, kpucrammmueckoir ¢opmer NF5, rme ¢opma NF4
XapaKTepu3yeTcss ABYMsi WM Heckoabkumu nukamu 20 PITJ] mpu 4.7, 9.4, u 20.1

rpaaycax.

7. Teepnas ¢opma mo m. 6, rane ¢opma NF5 xapakrepusyercs 4eTBIpbMS HIH
Heckonbkumu mukamu 20 PIIJL npu 4.7, 9.4, 13.3, 14.2, 17.0, 17.3, 17.5, 20.1, u 21.1
rpaaycax.

8. Teepnas ¢opma mo mn. 1, xpucrammmueckoi ¢opmer NF6, rme c¢opma NF4

2

XapaKTepu3yeTcss OBYMs WU Heckoabkumu mukamu 20 PITJ] mpu 4.79, 17.39, u 20.01

rpagycax.

9. Teepnass ¢dopma mo m. 8, rme ¢opma NFO xapakrepusyercss HeTBIPbMS HIIH
HeckonbkuMmu nukamu 20 PIIJL mpu 4.79, 9.56, 15.16, 17.39, 20.01, 20.57, 22.10, 23.38,
u 23.73 rpanycax.

10.  Tsepnmas ¢opma mo n. 1, BoiOpanmHas wu3 TBepnod ¢opmer Manonar-NF1
manonatHoi conu CoemmHenus 1, TBepmoit ¢opmer Cyknunar-NF1 cyknuHaTHOH conu
Coenunenus 1, tBepaoii popmbel Okcanar-NF1 okcanatnoit conu Coenunenus 1, TBepaoit
dbopmbl @ymapar-NF1 dpymaparnoii conu Coenunenus 1, TBepaoii popmbl Maneat-NF 1
maneatHoil conmu CoenmHenust 1, tBepmoit ¢opmel L-Manar-NF1 L-manaTHo#t conm
Coenunenus 1, u TBepnoit popmel Llurpar-NF1 uurparsoit conu Coequnenus 1.

11. Tsepnmnas ¢opma mo n. 1, BeiOpanHas u3 TBepaod ¢opmbl Manonar-NF1

)
manonatHou conu CoemuHenusi 1, TBepmoit ¢opmer Cyknunar-NF1 cyknuHaTHON conu
Coenunenus 1, tBepaoii popmbel Okcanat-NF1 okcanataoit conu Coenunenus 1, TBepnoi
bopmbr @ymapatr-NF1 ¢ymaparnoit conu Coenunenus 1, TBepnoii hopmbl Manear-NF 1
maneatHoil comn CoenmHenusi 1, tBepmoit ¢opmel L-Manar-NF1 L-manatHoit conm

Coenunenus 1.
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12. Conesast popma Manonat-NF1 mo m. 10, xoTopas XapakTepusyeTcs OBYMs HIIH

HeckoJibkuMu nmukamu 20 PITJ] mpu 7.6, 15.6, u 25.0 rpanycax.

13.  ConeBas ¢popma Manonar-NF1 no n. 12, koTopasi XapakTepu3yeTcsl YeTbIPbMsI HUITH
HeckosbkuMu nukamu 20 PITJ] mpu 7.6, 129, 15.6, 162, 20.7, 209, 224, u 25.0

rpagycax.

14. ConeBast popma CykumHat-NF1 mo m. 10, koTopass XxapakTepu3yeTcsi ABYMs WU

HeckoJbkuMu nmukamu 20 PITJ] mpu 6.7, 19.2, u 20.7 rpanycax.

15.  ConeBas ¢opma Cykuunaar-NF1 mo n. 14, xoropas xapakTepu3yercsi 4eThIpbMs
unu Heckoiabkumu mukamu 20 PITJL mpu 6.7, 14.7, 15.5, 19.2, 20.7, 21.6, u 21.9

rpagycax.

16.  ConeBas ¢opma Oxcanar-NF1 mo m. 10, koTopas xapakTepusyercs ABYMs WU

HeckoJbkuMu nukamu 20 PITJ] mpu 7.5, 17.8, u 19.5 rpanycax.

17. Teepnas ¢popma no m. 1, oxapakTepu3oBaHHasi KaK CMeCh KpUCTAUIMYeCKuX Gopm
Al u A2
18. dapmarneBTUUeCKas KOMMO3ULKS, BKiIrodaromas Teepayw ¢opmy Coenunenus 1

no n. 1, u papmaueBTHUECKU MpHEMIIEMbIH aABIOBAHT, HOCUTENb, HJIH HECYIIYIO Cpeny.

19. Cnocob neuenus 3aboneBanusi, onocpenosaHHoro BTK y mamuenTa, KOoTopslil B
HEM HYXZAaeTcs, BKIIOYAIOMUN 3Tall BBEASHHUsS YKAa3aHHOMY IMAallUEHTY TBEPHOH (OpMBI

Coenunenust 1 mo . 1.

20. IIpumenenue TBepnoi ¢opmel Coenuaenus 1 mo nm. 1 unm ux GU3IHOIOTHUECKH
IpUEeMJIEMbIX COJIeH, I MONyUeHHs JeKapCTBEHHOTO CPEeACTBA i NPOPUIAKTUUECKOTO

WUTH TepaIreBTUYeCKOro JeueHus 3abonesanusi, onocpenosanHoro BTK.



@urypa 1. [Topomkosast peHTreHOBCKas nudpakrorpamma @opmer A2
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@urypa 2. [IpudnusuteabHbIA BUI OTAEIBHON KPUCTATITUNIECKONH CTPYKTYPbl POpMBI
cBoboxHoro ocHosanusi A2 suonb A-Ocu
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@urypa 3. Auarpamma JJCK ¢popmsl cBobogHOoro ocHoBaHust A2 (50 K/mun)
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@urypa 4. luarpamma TT'A ¢opmsl cBoGogHOTO OcHOBaHUs A2 (5 K/Mun)
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durypa 5: U3otrepma copbunu Boasinol mapsel (25 °C) popmbl cBoOonHOTO OcHOBaHHS A2.
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Qdurypa 6: IlopomkoBass peHTreHOBcKas Audpakrorpamma GopmMbl CBOOOAHOTO OCHOBAHUS

NF4. Pasmbiteiii nuk npu 5.5°C 20 o6ycnosien gepxarenem oopasua
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@urypa 7: Iuarpamma ACK popmer ceobonnoro ocaoBanus NF4 (50 K/mun).
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@urypa 8: Inarpamma TI'A ¢popmer cBoOoaHoro ocHosanusi NF4 (5 K/mun).
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durypa 9: IlopomkoBasi peHTreHOBckas audpakrorpamma GopMbl CBOOOTHOTO OCHOBAHUS

NF5. Pasmbiteiii nuk npu 5.5°C 20 o6ycnosien gepxarenem oopasua

N A

@urypa 10: uarpamma JICK ¢popmer cBobonnoro ocaoBanus NFS (50 K/mun).
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@urypa 11: Iuarpamma TI'A ¢popmer cBoGoaHoro ocuoBanusi NF5S (5 K/mun).
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Qdurypa 12: HUzorepma copbumm BoxastHoW mapbl (25 °C) popmbl cBOOOAHOTO OCHOBAHUS

NFS5.
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@urypa 13: ITopomkoBas peHTTeHOBCKas nudpakrorpamMma Gopmbl CBOOOTHOTO OCHOBAHUS

NFo6.
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@durypa 14: Iuarpamma JICK ¢popmer cBoOonnoro ocaoBanus NF6 (50 K/mun).
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@urypa 15: Iuarpamma TI'A ¢popmer cBoGoaHoro ocHoBanusi NF6 (5 K/mun).
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durypa 16: HM3orepma copbumm BoxastHoW mapbl (25 °C) popmbl cBOOOAHOTO OCHOBAHUS

NFo6.
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@urypa 17: IlopoimkoBasi peHTreHOBCKas AudpakTorpaMMa MajlOHATHON CONeBOH (POpMBI

Manonar-NF1.
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@urypa 18: Iuarpamma JICK ¢popmer Manonat-NF1 (5 K/mun).
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@urypa 19: luarpamma TI'A ¢popmer Manonat-NF1 (5 K/mun).
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Qurypa 20: U3zoTepma copbuun Boasinou napsei (25 °C) popmsr Manonat-NF1.
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@urypa 21: [lopomkoBast peHTreHOBCKasi AU pakTorpaMMa CyKIIMHATHOH COJIeBOH (POpMBI

Cyxumnat-NF1,
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@urypa 22: luarpamma JICK ¢popmer Cykuunat-NF1 (5 K/mun).

= 8
g

=) 7
=

(=]

5 6
[=]

&

= S
[

s 4
=

5]

s 3
S

- 2
A
EE
g

= 0
[=]

=

= -1
[=]

g

E -2
ﬁ 25 50 75 100 125 150 175 200 225 250 275 300

Temnepatypa [°C]



12

@urypa 23: Iuarpamma TI'A ¢popmer Cykuunaat-NF1 (5 K/mun).
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durypa 24: U3orepma copbunu Boasinoi nmapsel (25 °C) ¢popmbr CykumHaT-NF 1.
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@urypa 25: IlopomkoBasi peHTT€HOBCKas NUPPAKTOrpaMMa OKCaJaTHOH coJieBOH (pOpMBI

Oxcamnar-NF1.
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@urypa 26: {uarpamma JICK ¢popmer Okcanat-NF1 (5 K/mun).
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@urypa 27: Iuarpamma TI'A ¢popmer Oxcanat-NF1 (5 K/mun).
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Qurypa 28: Uzorepma copbuun Boasinoit mapsel (25 °C) dpopmsr Okcanar-NF1.
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@urypa 29: IlopomkoBas peHTreHOBCKas qudpakrorpaMma GpyMapaTHOH COJEBOH (PopMBI

®ymapar-NF1.
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@urypa 30: uarpamma JICK ¢popmer @ymapar-NF1 (5 K/mun).
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@urypa 31: uarpamma TI'A popmer @ymapat-NF1 (5 K/mun).
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durypa 32: U3otepma copOunu Boasinoi mapsl (25 °C) popmber @ymapar-NF1.
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durypa 33: IlopomkoBasi peHTTeHOBCKas AudpakrorpamMma MajeaTHOH COJEBOH (GOpPMBI

Manear-NF1.
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@urypa 34: uarpamma JICK ¢popmer Maneat-NF1 (5 K/mun).
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@urypa 35: Iuarpamma TI'A ¢popmer Maneat-NF1 (5 K/mun).
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Qurypa 36: U3orepma copbuun Boasinout napsi (25 °C) dopmser Manear-NF1.
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durypa 37: IlopomkoBasi peHTTe€HOBCKas AudpakTorpamMmMa LUTPATHOH CoONeBOH (POpMBI

Iurpat-NF1.




20

@urypa 38: Juarpamma JACK ¢popmer Llutpar-NF1 (5 K/mun).
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@urypa 39: Iuarpamma TT'A ¢popmber LHutpar-NF1 (5 K/mun).
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Qurypa 40: U3zorepma copbuuu Boasioro napa (25 °C) dopmsr Lurpar-NF 1.
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@durypa 41: Ilopomkosas peHTTeHOBCKas nudpakrorpamMma Gopmbl CBOOOTHOTO OCHOBAHUS

Al.
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@durypa 42: Iuarpamma JICK ¢popmer cBobonuHoro ocaoBanust Al (50 K/mun).
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@durypa 43: luarpamma TT'A ¢popmel cBoGoaHoro ocHoBanus Al (5 K/mun).
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Qurypa 44: Uzorepma copbuum Boasinout mapsi (25 °C) dopmbl cBoOOmHOTO OCHOBaHUS Al.
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@urypa 45: [Ipubnu3uTenbHBIN BUA OTAEIbHON KPUCTAIIIUUECKOH CTPYKTYPHI GOPMBI
cBoOboxHOoTO OocHOBaHUsA Al Brosb b-ocu.
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