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2420-530065EA/041
[NIPOM3BOIHEE BUIIMPASOJIA B KAUECTBE MHI'MEMTOPOB JAK

Hacrosmasga 3adBKa UCIIpalluBaeT [IPUOPUTET Ha OCHOBaHUM
npenBapuTesIbHOM BasBKM Ha naTeHT CHIA 61/824683, nomanHou 17 wMmad
2013 1., cCoIepxaHMe KOTOPOM BKJIOUEHO B HACTOAMY 3asBKY BO BCeM
[IOJIHOTE IIOCPEenCTBOM CCBUIKU.

OBJIACTE TEXHMKUA

B HacTodAmeM M300peTeHUM IIpelJIOXeHH IIPOM3BOOHEE OMIMpas3oJia,
a TakxXe UMX KOMIO3MLUMKM ¥  CIOCOOE WMX IIPUMEHEeHUuSd, KOTOPHE
MOIOYIIMPYIOT AKTUBHOCTH AHyC—-KMHa3 (JAK) , n IIOOXOOAT o4
OpuMeHeHUI IJIS JleueHusda 3abojieBaHmUM, CBSI3AHHEX C aKTMBHOCTLI JAK,
BKJIOUAH, HalprMep, BOCIIaJIMTeJIbHEE 3aboJjieBaHUA, ayTOVIMMYHHEE
3aboJIeBaHMA, PaKoBHe 3abojleBaHMA UM OpyIue 3aboJieBaHUA.

YPOBEHEB TEXHUKU

[IpoTemHkmHazse (PK) peryaupyT pas3HooOpasHEe OUOJIOTUUYeCKUE
IpOlleCCH, BKJOUAS KJETOUHHM POCT, BHXMBAEMOCTL, OubdepeHLUMaALUO,
bopMUpOBaHUE Opr'aHoOB, MopdoTeHes, HEOBACKYJIAPU3alNo,
BOCCTaHOBJIEHME  TKaHWU, a TakKxe pelreHepaluo, cpenou TIIPOYEero.
[IpoTeMHKMHAZH Takxe UIpakT o0cobyln poJib B pane 3abojeBaHUM
yeJioBeKa, BKJIOUA A PakKoBEE 3aboJieBaHUA. LIMTOKMHEL,
HU3KOMOJIEKYJISIPHEE  IIOJIUIIENTUOE  WJIK TJIMKOIIPOTEUHEL, PETYIIMPYIOT
MHOTHMEe CUTHaJIbHEE IOIYyTH, YUYacTBYKIMEe B BOCIAJIMTEJIEHOM OTBeTe
HOCUTEJIA Ha cercuc. M TOKMHEL BJIMAOT Ha InddepeHINPOBKY,
npoJmndepalno u aKTUBAaLMI KJIETOK u MOTYT MOIOYJIMPOBATH
[IPOBOCHAJIUTEJILHEE UM MNPOTUBOBOCHAJIMTEJIEHEIE OTBETH IOJIA TOTO, UTOOH
[IO3BOJIMTE OPTaHU3MYy HOCUTEJIS COOTBEeTCTBYKRIMM O00pasoM pearrMpoBaTh

Ha IIaTOTI'eHH. Hepenaqa CHUTHAJIOB OOJILIOTO pPAoDa LIMTOKMHOB BKJIIOUWaeT

ceMeMCcTRa AHYyC-KMHas3 (JAK) NPOTEeMH-TUPO3MHKMHAS i
npeobpaszoBaTeiiu CUTHaJa u AKTUBATOPE TPaHCKPUIILIUN (STAT) .
CylleCcTBYyeT UeTHpe M3BECTHEX JAK MJIEKONUTAKIINX ; JAK1 (Anyc-
KMHaza-1), JAK?Z, JAK3 (Taxkxe M3BeCTHAa4d Kak AHyC—-KMHa3a

JevikounTa; JAKL; m L-JAK) u TYK2 (OpoTeMH-THUPO3MHKMHa3z3a 2).
CTUMYJIMPOBAHHEE LIUTOKMHAMM MMMYyHHEE UM BOCIAJIMTEJIBHEE OTBETEH

BJIMAKT Ha TIaToT'eHes 3aboJieBaHMM: TaKMe [aToJIOTMM KaK TsKeJHN

KOMOVHUPOBAHHEY  MMMYHOIOEOMUUT (SCID) BO3HMKaeET B OTBeT Ha

IIooaBJIEHNE I/IDEMYHHOﬁ CHMCTEMEI, B TO BpeMA Kak PMHepaKTMBHbI\VII MJin



HealeKBAaTHEM MMMYHHEM/BOCIANIUTEJILHEIM OTBEeT BJIMSET Ha IIaTOJIOTHIO
ayTOMMMYHHEX 3aboJieBaHMM (HalopuMep, acTMb, CUCTEMHOM KpacHOMU
BOJIUAHKH, TUpEeoOUuInuTa, MMOKapIMTa) u TaKUx BoJie3HeN, Kak
CKJIlepomepMusa u ocTeoapTrpuT (Ortmann, R. A., T. Cheng u ap.
(2000) Arthritis Res 2(1): 16-32).

HemocraTouHad  skchopeccuda JAK accoumMmMpoBaHa CO  MHOI'MMM
BoJIe3HEeHHEIMM COCTOAHMAMM . Hamnpumep, wemy Jakl -/- poxpgamoTcsa C
oeduumuTOM Beca, He ©OepyT TIpydb ¥ yYMUPpaKwT B IIepMHaTaJIbHOM
BospacTe (Rodig, S. J., M. A. Meraz u np. (1998) Cell 93(3):
373-83) . OMOpmoHHE Memel Jak2 -/- 4BJIGOTCS aAHEeMMUHHEMM UM YMUPAoT
IpMMepHO Ha 12,5 5IeHb I[IOCJe ClHapMBaHMA B CBA3M C OTCYTCTBUEM
OKOHUATEJILHOTO SPUTPOIIoD3a.

CurHajJbHell 0OyvTs JAK/STAT ¥, B UYacTHOCTM, BcCe ueTHpe JAK,
BEPOATHO, UIrpamnT  PoJib B IlaToTeHe3e acTMaTUUYeCKOTO OTBeTa,
XPOHNUECKOW OOCTPYKTMBHOM OoJIe3HM JIeTkux, OpoHXMTa U IPYIUX
BOCHAJNIUTEJIbHEIX 3aboJieBaHUM HIVDKHUX OBIXaTeJIbHEIX oyTen.
MHOTOUMCJIIEHHEE LIUTOKMHE, KOTOPEE IIepeldaldT CUTHAJE [IOCPeldCTBOM
JAK, CBA3HBAKT C BOCIIAJIMTEeJIb HEIMHA 3aboJieBaHrAaAMU/ COCTO AHM IMA

BEPXHNMX OHXaTeJIBHEX HyTeﬁ, HallprMep, IIopaxawpmrvMr HOC W IIa3yXU

(HanpuMep, PUHUT u CUHYCUT) , Kak ABJIARIMYMAC I O OBEUHEIMI
aJiIJlepIUMUYeCKMM  peakKUMAaMM, Tak M HerT. [IyTb JAK/STAT Takxe
BOBJIEUEH B BOCHIaJIUTeJIbHElE 3aboJieBaua/CoCTOIHNA rjasa u

XPOHUUECKHKE aJlJlepIMUecCKre peaKLUM.

AxTUBaALMA JAK/STAT pu PaKOBEIX 3ab0JIeBaHUAX MOXeT
IPOUCXOOUTE IIyTeM CTUMYJISUUMM UUTOKMHOB (Hanpumep, I1L-6 wniam IM-
CSF) wmiu nyTeM ocyjablieHMsa DHIOOTEHHHX CylpeccopoB JAK-CHUTHaJIMHTa,
Takux kak SOCS (cyHopeccop CHUITHaJMHT'a LUUTOKMHOB) wiu PIAS (OeJiok-
MHTUOUTOP akKTUMBUMPOBaHHOTO STAT) (Boudny, V. wu Kovarik, J.,
Neoplasm. 49:349-355, 2002). AxTMBauMo CHUTI'HaJmHIa STAT, Takxe
Kak n OIPpYyTUX nyrTemn, PacCIOJIOXEHHEX HUXe JAK 1o Kackany
PETYIIATOPHEIX B3aMMOOeNCTBUN (HanpuMep, Akt), COOTHOCHAT C
HeOJIaTONPUATHEM [IPOTHO30OM IIPM MHOTMX THUIax PakKOoBHX 3abojieBaHUM
(Bowman, T. m» 1ngp. Oncogene 19:2474-2488, 2000). IloBHIIEHHEIE
YPOBHM LUPKYJUPYRINX LIUTOKMHOB, KOTOPEE IlepelalkT CUIHaJl 4Yepes
JAK/STAT, wuUIpaldT pemanmyld poJib B KaxeKCuu W/WIM  XPOHUYECKOM

ycrajoctTu. COOTBETCTBEHHO, MHIMOMporaHMe JAK MOXeT OHTL I[IOJI€3HBM



OJIA IIalMeHTOB C PaKOBEHMUM 3aboJjiIeBaHMAMM  I1I0 IIpnmyriHaM, KOTOPEE
BEIXOOAT 3Za IIpeleJlEl IOTEeHIMaJILHOM HpOTMBOOHyXOJ’IeBOﬁ aAKTVMBHOCTHM .

Tupos3nHKMHaza JAK2 MoxeT OHTH I[IOJIe3HOM IOJIA I[IalMeHTOB C

MM EeJIONIPOoJIMdepa TV BHEMN HapymeHnsaMHA, HapuMep, MCTUHHOM
nojguumuTemuer (M), BCcceHUMaJIbHOM TpoMbouuTemmenn (2T), MUeJOUMOHOM
MeTarJjlasmuern ¢ wMmeJooubpozom (MMM) (Levin m @mp., Cancer Cell,

vol. 7, 2005: 387-397). UHrudbupopaHue KuHaz3w JAK2V617F ymMeHbmaeT
npoJsiMpepallvin TeMaTOlODTUUECKUX KJIETOK, UTO HaBOIOMUT Ha MHECIE 00
VCIIOJIE 30BaHUNU JAK2 B KauecTBe IOTeHUIMAaJIbLHOM MUIIEHU oJis
GapMakoJOTUUECKOTO MHIUOMPOBAHMA Yy IallMeHToB ¢ MII, 3T m MMM.

NurubuporaHmne JAK MOXeT I[IOMOUYL I[IalMeHTaM, CcTpalalnilyuM OT
VMMYHHHX  3aboJleBaHuM  KOXU, TakKMx KakK TJIicopras U yBeJIMUeHUue
UYBCTBUTEJILHOCTU KOXM. CUumMTaeTcCsa, UTO COXpaHeHMe Icopuasza, Kak
OOJIE3HEHHOTO COCTOSHMUSA, 3aBUCUT OT pPAda BOCHAJMUTEJIBHEX IUTOKMHOB
B OOIOJIHEHME K Pa3JIMUHEIM XeMOKMHaM U dpaKTopaM pocTa (JCI,
113:1664-1675), MHOI'Me M3 KOTOPHX IlepenaldT CcUI'HaJl 4depes JAK (Adv
Pharmacol. 2000;47:113-74) .

TakuM o0O0pasoM, CYIecTBYeT IIOCTOAHHasA IIOTPeOHOCT:L B HOBHX
WM YJYUIIEeHHEX al'eHTaX, KOTOpHe MHIMOMPYIT TakKKe KMHashe, Kak
JAK, 1mnjng pa3paboTKM HOBHEX U 0OoJjiee »2OOPeKTUBHEX OQapMaleBTUUECKUX
CpenCcTB, KOTOPHE HANpaBJIEHH Ha YCUIIeHMEe WIM [HOoOaBJIeHME MVMMYyHHEIX
Y BOCIAJUTEJILHBIX CUTHAJILHEIX IIyTeM (Takux KakK MUMMyHOCYIIPeCCHUBHHE
aTeHTH, MCIOJb3yKIMecs IIpM TpaHCIJIaHTaluMM OpraHoB), a TakKxe
ATeHTOB mOJIg HOPOPMJIAKTUKM U JIeUeHMS ayTOUMMMYHHHX 3adoJieBaHUM,
3aboJjieBaHuUl, BRJIIOUALIMX TUINIEPaK TV BHEM BOCHAaJIMUTEJIbHEM OTBET
(HanpuMep, SK3eMH), aJJlepTMM, pPakKoBHX 3abojieBaHUNM (HaIpuMep,
paka TIIpoCTaTH, Jeko3a, MHOXEeCTBEHHOM MMEJIOMH) M  HEKOTOPHX
VIMMY HHEIX OTBETOB (HanpuMep, KOXHOM CHIIIN VI KOHTaKTHOTO
oepMaTmTa, Wiy  Ouapewm) , BEI3BAHHEIX  OPYTUMU TepalneBTUUeCKUMA
cpencrteraMr. COeOMHEHUSA COIJIaCHO HacTodlleMy WM300peTeHMn, TakKxe
Kak UM MX KOMIOBUIMM ¥ CIOCOOH, OINMCaHHEE B HacCTOAdleM 3aaBKe,
HalpaiBJIeHH Ha 5TU M OpyTUe HOTPpeOHOCTH.

KPATKOE OIMCAHUE W3OBPETEHUA

B HaCTOAleM n300peTeHnn NpenJioXeHH, cpenu npouero,

coenvHeHUsa QOOpMyJiEl I:
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B HaCcToOAleM n300peTeHnn OOTIOJIHUTEJILEHO IpenJyIoXeHH
KOMIIO3ULIUN, comepXxalmue CoeIVHeHMe QoMY JIEL I I ero
bapMalleBTUUECKM IIpMeMJIeMyld COJIb M (dapMaleBTHUUECKM IIPpMeMJIeMHM
HOCHUTEJIb .

B HacTodAmeM MU300pPeTeHUM OOIOJIHUTEJIEHO MIPelJIOXKEHH CIOCOOH
MOIOYJIMPOBaHMA akKTuBHOoCTM JAKI, BKIKUaKMMe npuBeneHme JAKlI B
KOHTAaKT C coeHeHMeM  QOPMYJIH I WU ero bapMalleBTUUECKUA
IpUEeMIIEMOM COJIBI0.

B HacToAmeM M300pPeTeHUM OONIOJIHUTEJIEHO MIPelJIOKEHH CIIOCOOH
JedeHrsa 3aboJiIeBaHMS WM HapyleHUdg, CBA3aHHOTO C HapylmeHHOMU
SKCHOpeccruer WJIM aKTHMBHOCTBI KMHAB3H Yy IIallMeHTa I[IyTeM BBeIeHUud
NDauveHTy TepaleBTUUeCKHU S20OEeKTUBHOTO KoJiMuecTBa COoeIVHEeHU I
CopmyJiel I MM ero dapMalleBTUUECKM IIPUEeMJIEMOM COJIM.

B HacTodmeM M300peTeHUM OOIIOJIHUTEJILHO IIPelJIOXEeHH CIIOCOOE
JleueHus Ay TOMMMYHHOTO 3aboJIeBaHud, PaxkoBoOIO 3aboJieraHu4g,
MUEJIONIPOINOEPaTUBHOTO HapYIIeHUI, MUEJIOOUCIIIIACTUUECKOTO CHMHIOpOMAa
(MOC), BOCIHaIUTeJILHOTO 3abojieBaHUsa, 3abojieBaHUA C pe3opdluen
KOCTM WM OTTOPXEeHMA TPAaHCIJIAHTMPOBAHHOTO OprlraHa Yy I[IalMeHTa,
HYXOaKmerrocsa B HSTOM, BKINUAKIME BBeleHMEe YKa3aHHOMY IMallMeHTy
TepaleBTUUeCKM 5SOOPeKTUMBHOTO KOJUUeCTBa CoeOVHeHUd OQOpMyJiHl 1 WMIu
ero dapMalleBTUUECKM IIpMeMJIeMOM COJIM.

B HacTodmeM M300peTeHMM TaKXe IMIPeldJIOXKeHH COoeIVMHeHUS OOopMYJIH
I i ux o¢papMalleBTUUECKM IOIpMeMJIeMHe COJIM, OIMCaHHHEe B HaCTOAMeM
3agaBKe, @OJ4 IOpMMeHeHMSa OJd JleUueHMsa ayTOMMMYHHHX 3abojieBaHUM,
PaKOBEX 3aboJyieBaHUMN, MU EJIONIPpONIUdEepaTUBHEIX HapylmeHun,
MMUEeJIOOUCIIJIIaCTUUEeCKUX CUHIPOMOB (MIoc) , BOCIIAJIMTEJIb HEIX
3aboJIeRaHUM, 3aboJieBaHUM C pes30opblUuMer KOCTM WM OTTOPXEHUI

TPAHCIIJIaHTMPOBaAHHOIT'O OpIr'aHa.



B HacTodmeM M300pPEeTEeHUM TaKXe IIpenJIOXKeHB coelvHeHUA OOpMYJIBL
I, OIMCaHHEIEe B HaCTOAMeM  3asaBKe, Wi  uUx  dapMaleBTUUYECKMU
IpUeMIIeMEIX COJIM OJiA IPpMMeHeHMA IOJid MonyJupoeaHua JAKI.

B HacTodmeM n300peTeHnun TaKxe IPenJIOXEHO [pMMeHeHN e
coenuHeHuyr QopmyJikl I, ONMCAHHEIX B HacTodmeM 3asgBkKe, WIM UX
bapMalleBTUUeCKM [IPUEMIIEMEIX COJIeM OJIA I[IOJIydeHUSA JIeKapCTBEHHHX
CPeICTE OJid INPpMMeHeHMsa B crocobax MonyJuporaHusa JAKI.

ONMCAHME UEPTEXEN

Ha durype 1 rokasaHa XRPD (mopomkKoRasa PEHTIeHOBCKAaA
IoudpakToIpaMMa) , XapakTepHas oJjsa coJin m3 llpumepa 14.

Ha ®urype 2 nokaszaHa XRPD, xapakTepHasa IJ4 CoOJIM U3 IlpumMmepa
15.

Ha ®urype 3 nokaszaHa XRPD, xapakTepHasa IJ4 CoOJIM U3 IlpumMmepa
16.

Ha O®wurype 4A mnokazaHa DSC (muddepeHlMaJibHAsS CKaHUpPYOIAas
KaJIOPUMeTPMs) TepMoI'paMMa, XapakTepHasa OoJjd cojn mu3 lpumepa 17.

Ha Odurype 4B mnokaszsaHH H»aHHHe TGA (TepMOBEeCOBOM aHalus),
XapakTepHble 0Jd coJin m3 llpumepa 17.

Ha durype 4C nokaszaHa XRPD, xapakTepHasd OJ8 coJiu U3 Illpumepa
17.

Ha O®urype LA nokaszsaHa DSC TepMoTpaMMa, XxXapaKTepHasd OJIS COJIU
n3 Illpumepa 18.

Ha O®urype 5B mnoka3aHH JaHHEEe TGA, xXapaKTepHHEe OJIS COJIUM U3
[Mpumepa 18.

Ha ourype 5C nokazaHa XRPD, xapakTepHasd OJS CcoJu M3 Ilpumepa
18.

Ha ®urype 6 nokazaHa XRPD, xapakTepHasa IJ4 CoOJIM U3 IlpuMmepa
19.

Ha odurype 7A nokaz3aHa DSC TepMoT'paMMa, xXapaKTepHas OJS COJIU
n3 Illpumepa 20.

Ha O®urype 7B mnoka3aHH JaHHEEe TGA, xapaKTepHHE -OJS9 COJIUM U3
[Ipumepa 20.

Ha durype 7C nokasaHa XRPD, xapakTepHad IJd CcoJiu U3 IllpumMmepa
20.

Ha durype 8A nokazaHa DSC TepMoTI'paMMa, xXapaKTepHas IJIS COJIU

ns3 llpumepa 21.



Ha durype 8B nokazaHa XRPD, xapakTepHasd OJS coJiu u3 IllpumMmepa
21.

Ha ®urype 9 mnokasaHa XRPD, xapakTepHasa IJd CcoJu U3 Illpumepa
22.

[NIOOPOEHOE OIVMCAHME WN3OBPETEHNA

B HacTodlmeM n300peTeHnn IpenJIoXeHO, cpemu npouero,

coenuHeHre QopMyJisl I:
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WM ero dpapMalleBTUUECKM IIpMeMJIeMble COJIM; T'Oe:

Cy1 IpencrTaBJdeT cobom benm, [IMPpUOnII, IMPUMUOVHNII,
OVPasuHWII WM OUpUOIa3MHWII, KaxXxIOHM M3 KOTOPHX HeoBA3aTeJIbHO
3aMemeH 1, 2, 3 wiu 4 TpylrnaMy, HEe3aBHCHMO BHOPaHHBEMU W3 R?, R%
R> u R6;

Y npencramJjgeT cobom N miam CH;

R* npencraryageT cobom Cig aJIKUI, Ci_¢ TajJioOTeHaJIKWUJI, Cs-7
LIUKJIOAJIKWII, Cs_7 LIUKJIOAJIKUII-Cq-3 aJIKWJI, 4-"7-4JIeHHHEM
TeTepPOLUUKIIOAJIKWII, 4-7-4UJIeHHHM TeTepOolUKIIoaJkuI-Ci_3 ajJkui, GeHW,
benns—Ci_3 aJIKWII, 5-6-uJyIeHHEN reTepoapuil NI 5-6-UJIeHHHMN
TeTepoapmii-Ci-3 aJIKMJI, KaXOBM M3 KOTOPHX HeoOg3aTeJIbHO 3aMeleH 1,
2 U 3 B3aMecCTUTeJIIMM, He3aBUCKUMO BHOpaHHBMM U3 dTopa, xJopa, Ci-
3 aJikmijaa, -0OH, -0(C;.3 aJjgxwmja), -CN, -CFi;, -CHF,, -CH,F, -NH,,
NH (C1.3 ajnxmi), -N(Ci.3 aJnxmi),, -C(=0)N(Ci.3 aJgxumi),, -C(=0)NH (Ci_3

aJKmi) , -C (=0) NH,, -C(=0)0(Cy1.3 aJgxmi), -S(=0),(Cqi_3 aJKuUiI), -
S(=0)2(C3.g LMKIJIOAJIKWI) , -C (=0) (C3.¢ LMKJIIOAJIKMII) u -C(=0) (C1-3
aJIKWUII) ;

R? opencraBageT cobort H wmiaum Ci.3 aJKWUII; I'Ie YyKa3aHHHM Ci-s3
aJIknJl HeoOsd3aTeJIbHO 3aMemeH 1, 2 uiaM 3 3aMeCTUTeJIAMM, He3aBUCUMO
BHOpaHHEMM U3 ¢TOpa, xJjopa, -0H, -0(Ci-3 ankwmi), -CN, -CF3, —-CHFj,
-CH,F, NH,, -NH(Ci 3 anxmi) U -N(Ci_3 aJIKWJI)»; WJIU

R* n R? COBMECTHO C aToOMOM asora, K KOTOpOMY OHU

IpUCOeOMHEHH, o0pas3yoT 4-, 5- uiIM 6-ujleHHOEe TeTepPOLMKJIIOAJIKMUIILHOE



KOJIBELIO, KOTOpOe HeoOA3aTeJIbHO 3aMelleHO 1, 2 uiM 3 3aMeCTUTEeJIAaMU,
He3aBUCKMMO BHOpaHHEMM ©u3 F, Cl, -0H, -0(Ci-3 axxkwmia), -CN, Ci3
aJlkmila, Ci-3 rajioreHaJkmia, -NH,, -NH(C:-3 anxwmi), -N(Ci_3 aJIKMI),, -
CH2CN m —-CHO0H;

R® mnpexcrasiser coBott H, F, Cl, =-CN, Ci3 ankmi, Ci s
dropaskmi, -0(Ci—3 ajaxkwmyi) uam -0 (Ci_3 dTOpaJIKMUI) ;

R? npencraBjsgeT cobdom H, F, C1, -CN, Ci-3 ajgxwmji, Ci-3
dropankmi, -0(Ci-3 angxwmi) wuiam —-0C (Ci-3 QTOpaJIKMI) ;

R° npencraBygeT cobow H, F, C1, -CN, Ci3 ajgxwmia, Ci-3
dropankmi, -0(Ci-3 anaxkwui) wmam —-0C (Ci_3 dTOpasIKMI) ;

R® opencraBjageT cobow H, F, C1, -CN, Ci3 ajgxwmia, Ci-3
dropankmi, -0(Ci-3 anxkwui) wmam —-0OC (Ci_3 dTOpaJIKMI) ;

R’ nopencraByageT cobom H, F, Cl, Ci.3 anxkwuia, Ci 3 TaJJOTeHaJKWI,
-NR''R'®,  -NHC (=0)R'7", -C (=0) NR'*R'7?, -NHS (=0),R*™®  wm -
S(=O)2NR”aR“b, Ioe ykKaszaHHBM Ci 3 aJIKMJI Heo®g3aTeJIbHO 3aMemeH 1, 2
Wi 3 3BaMecTUTeJaMM, BeOpaHHEMM W3 F, Cl1, -CN, -CF;, -CHF,, -
CH,F, -NH,, -NH(CH3), -N(CH3),, OH, -OCHs m -0OCF;, -OCHF, m —-OCH,F;

R® pencraBideT cobom H, F, Ccl, Ci3 aJIkmJ wmianm Ci_3
TajlIoTeHaJIKWUII;

R’ npencraBjgeT cobom H, F, Cl, Ci.3 ankwmi, Ci;_3 TaJIOT€HAaJKWI,
uukJjonponmi, -CN, -NH,, -NH(Ci -3 ankwmi) wmim -N(Ci_3 aJKWiI),, IIOe
yKa3aHHBM Ci-3 AJIKNJII Heobsa3aTeJILHO 3aMeleH 1, 2 MJIN 3
3aMeCTUTeJIIMM, BHOpaHHEIMM U3 F, xJjopa, -CN, -CF3;, -CHF,, -CH,F, -
NH, n OH;

RO IpencTaBJIgeT cobom H, F, Ccl, Ci_3 aJIKIII, Ci_3
rajJloTeHaJIkui, uukJjgonponmi, -CN, -NH,, -NH(Ci 3 ankwmia) wnianu -N(Ci_3
aJIKMJI) 2, IT'Oe yKasz3aHHBM Ci 3 aJikujl Heo®ga3aTeJIbHO 3aMemeH 1, 2 mim 3
3aMeCcTUTeJIAMY, BHOpaHHEMM M3 F, xjgopa, -CN, -CFs3, -CHF,, -CHxF, -
NH, m OH;

R’ opencraBiageT cobor Cie aJKMI, O©beHuJI WIM 5-6-UJIeHHHM
TeTepoapmnil, KaxXOuM M3 KOTOPHX Heobg3aTeJIbHO 3aMemeH 1, 2, 3 Wiu
4 HesaBUCMMO BHIODAHHHMM 3aMecCTUTessMu R?';

R*’e opencTaBJyigeT cod®or H wmiam Ci-3 aJIkKWI;

R'"® mpemcraBiseT co6oit Ci 3 aKWi, HeoOS3aTesbHO 3aMelleHHEN]
1, 2 wmium 3 BamMecTUTeJIIMM, BHOpaHHEMM M3 F, xJjopa, -CN, -CFi3, -

CHF,, -CHpF, -NH,, -NH(CHj3), -N(CHs),, OH, -0OCH;, m -0OCF3, -OCHF,; u



-OCHF; mu

KaXIBI R?’" wesaBMCUMO BEIOpaH M3 rajioreHa, -0H, NO,, -CN, Ci-3
ajJikmjia, Cp_3 aJikeHuJla, Co_3 ajJIkuHwmIla, Ci-3 TaJioreHaJIKuJa, LIMaHo—-Ci_3
ajkmia, HO-Ci-3 ajgxkwmia, CEF3;—Ci-3 IuopokcHmasgkwuia, Ci-z3 aJKOKCU-Ci-3
allkmiia, Cso7 LIMKJoOaJkKmJa, Ci-3 aJiIkokcu, Ci-3 TrajioreHaJIKOkcu, HyN-,
(Ci-3 aJkwmj)NH-, (Ci1-3 ajaxwmi)N-, HS-, Ci-3 ajaxkmjia-S-, Ci-3 aJIKWUJI-
S(=0)-, Ci-3 anxuia-S (=0),—, xkxapbamvmia, Ci-3 aJKkuiakapOammia, ou (Ci-3
aJIkMJI) kapSammia, kapboxkcu, Ci-3 ajaxkuia-C (=0)-, Ci-4, ajaxoxkcu-C (=0)-,
C1-3 aJgxkwmia-C (=0) 0-, C1-3 aJgxwmj-C (=0)NH-, C1-3 aJxwmj-S (=0) ,NH-,
H,N-SO5—, Ci-3 aJlkmiI-NH-S (=0) »,—, (Ci-3 aJKkmiI) oN-S (=0) »—, HoN-
S (=0),NH-, Ci-3 aaxkmj—-NHS (=0),NH-, (C1-3 aJgxwmi) N-S (=0) ,NH-, HoN-
C(=0)NH-, Ci-3 ajaxmj-NHC (=O)NH- m (Ci-3 ajgkmi) N-C (=0)NH-.

B HeKOTOPHX BapMaHTax pealu3aluM CcOoeIMHeHMe MIpelCTaBJISeT

coBoM coeluHeHMe OQOPMYJIEL la:

R5
NEE—TX<> \N=§*_<?
Y /
N—N ‘g\fx I}I—R1
3
R7 Z RS R R2
R9 a R10
/
HN—N
Ia

mjim ero (l)apMaLLeBTquCKM InprueMIieMyn COJIb.
B HeKOTOpPHX BapMaHTax pealMs3aluM COeIMHEeHMe IIpelCcTaBJIgeT

coBol coemuHeHre QOPMYJIEL la:

Ta

Wi ero QapMalleBTUUECKM NIPUMEMIIEMyK COJIb; T'Oe:
X mpencraBasgeT cobou N wmiaum CRr*;

W npencraBygeT cobor N maum CR®;

Y npencramJjgeT cobom N miam CH;

R* npencraByasgeT cobom Cig aJIKUI, Ci_¢ TaJIOTeHaJIKWUJI, Cs-6



LIUMKJIOAJIKWII, Cs_g LIUKJIOAaJIKMUII-Cq_3 aJIKNJI, 4-6-YJIeHHHN
TeTepPOUMKIIOAJNKMII WM 4-6-UJIeHHHM TIeTepOolMKIoankmuiI-Ci-3 aJKWi,
KaxXIbI ns3 KOTOPHIX HeoOg3aTeJIbHO 3aMelleH 1, 2 VIV 3
3aMeCTUTeJIAMM, He3aBMCHMMO BHOpaHHEMM U3 (Topa, xJjopa, Ci_3 alxkwuia,
-0OH, -0(Cyi-3 ajgxkwmiy), -CN, -CFi3;, -CHF,, -CH:F, -NH,, -NH(Ci-3 aJkKwui),
=N (Ci-3 aJIKWJI) 2, -C(=0)N(Ci-3 aJKMI) 2, -C(=0)NH (Ci-3 aJgkwmi), -
C (=0)NH>, -C(=0)0(Cq-3 aJgxrmi), -S(=0)2(Ci_3 aJKmiI), -S(=0)2(Cz-6
HMrJIoaJsiIkmi) , —-C(=0) (Cz_¢ HMKJIIOaJKMII) U —-C (=0) (Ci-3 aJIKWJI) ;

R npencraByageT cobo H wmiam Ci-3 aJKWUJI; I'IOe YyKa3aHHEM Ci-3
aJIKMJI HeoOsa3aTeJIbHO 3aMelleH 1, 2 M 3 3aMeCTUTeJISMM, He3aBUCHUMO
BHOpaHHEMKM U3 ¢@Topa, xJjopa, -0H, -0(Ci-3 anxkwmia), -CN, -CF;, -CHF;,
-CH,F, NH;, -NH(Ci-3 ajnkmi) U -N(Ci-3 aJIKWJI) »; WJIU

R? u R? COBMECTHO C aTOMOM asora, K KOTOpOMYy OHU
IpUCOenVHeHE, o00pa3ynT 4-, 5- MM 6-4JIeHHOe I'eTePOLUMKJIIOAJIKUIIBHOE
KOJIBLIO, KOTOpOe HeoODA3aTeJIbHO 3aMelleHO 1, 2 uiu 3 3aMeCTUTeJISaMU,
He3aBUCKMO BEHOpaHHEMM M3 ¢Topa, -0H, -0(Ci_3 anxkwmia), -CN, Ci_3
ajJkmia, Ci.3 rajoreHaJkmia, -NH,, -NH(C;.3 anxwmia), -N(Ci.3 aJIkKMJI), U
—CH,CN;

R® npencraBjageT cobowm H, F, Cl, -CN, Ci.3 ajugxwmji, -0CF;3;, -CFj
i -0 (Cqi_3 aJKuMi) ;

R* npencrarBJjser cobo¥ H, F, Cl, -CN, Ci3 anxmid wmam -0(Ci_3
AJIKWII) ;

R° npencraByger cobom H, F, Cl, -CN, Ci3 anxkmig mam -0 (Ci_3
aJIKII) ;

R® npencraBJygeT cob6om H, F, Cl, -CN mam Ci-3 aJIKWUJI;

R’ npencraBygeT cobom H, F, Cl, Ci.3 ajakwuji, Ci;-3 TaJIOTeHaJKWI,
-NR''R'®, -NHC (=0)R*"®, -C (=0) NR'?R'7?, -NHS (=0),R*™  wm -
S(=O)2NR”aR”b, Ioe ykKasaHHBM Ci-3 aJIKMJI HeoOga3aTeJIbHO 3aMemeH 1, 2
Wiy 3 3BaMecTuTeJiaMM, BeOpaHHEMM M3 F, Cl, -CN, -CF;, -CHF;, -
CH2F, —-NH, m OH;

R® npencraBiideT cobom H, F, Cl, Ci-3 aJIkmJl wmianm Ci_3
TaJlIoTeHaJIKWII;

R’ npencraByageT cobom H, F, Cl, Ci.3 ankwia, Ci-3 TaJJOTeHAJKWI,
uurJonponui, -CN, -NH,, -NH(Ci_3 ajuaxwi) win -N(Ci_-3 aJKui),, IIe
YKa3aHHHM Ci-3 AJIKIL Heo®g3aTeJIbHO 3aMelleH 1, 2 NI 3

3aMecTuTeJIaMM, BeOpaHHBEMM M3 F, xjgopa, -CN, -CF3;, -CHF,, -CHF, -



10

NH, m OH;

RO IpencTaBJISgeT cobom H, F, cl, Ci-3 aJIKII, Ci-3
rajloreHaJIkuil, uukJonponmii, -CN, -NHy, -NH(Ci_3 ankwui) wniau -N(Ci_3
aJIKMJI) 2, TIOe YKa3aHHHEM Ci-3 aJIkMJ Heobg3aTeJIbHO 3amemeH 1, 2 miam 3
3aMeCcTUTeNIAsMM, BHOpaHHEMU M3 F, xjopa, -CN, -CF;, -CHF,, -CHxF, -
NH, m OH;

R’ npencrTaBygeT cobol Ciog aJkKmj, o¢eHmJ wWiInu 5-6-UJIeHHHEMN
TeTepoapmnil, KaxIulM M3 KOTOPHX Heoda3aTeJIbHO 3aMemeH 1, 2, 3 wWiu
4 3aMecTUTeJIIMM, He3aBUCHMMO BEHOPAHHEIMU U3 R?7;

R*’e opencTaBJsigeT cod®ou H wmiam Ci-3 aJIkKWI;

R*7P npencrTaBygeT cobor Ci-3 aJKuJ, Heobg3aTeJIbHO 3aMelleHHBM
1, 2 mim 3 BamMecTUTeNsaMM, BHOpaHHEMM M3 F, xjopa, -CN, -CF;, -
CHF,, -CHpF, -NH, m OH, u

KaXIBI R?’" wesaBucuMO BEIOpaH m3 rajoreHa, -0H, NO,, -CN, Ci_3
ajikmjia, Co.3 aJkeHusla, Cr_3 aJIkuHmIla, Ci-3 TajJioreHaJIKMJla, LIMaHo—-Cq_3
ajikmia, HO-C;.3 anxkwmia, CF3—Ci-3 I'MOpokcumasxkuja, Ci-3 aJJKOKCU-C;i_3
ajikmjia, Cs.7 LUKJIOaJIKMJIa, Ci-3 aJIkokcu, Cqi_3 TraJIoTreHaJIKOkcu, HoyN-—,
(Ci_3 aJjgxwmi)NH-, (C1_3 aJgxwmiy),N-, HS-, Ci3 ajaxkuia-S—-, Ci.3 aJKuUI-
S(=0)-, Ci-3 anxwmi-S (=0),—, kapbammia, Ci_3 aJdrkuiakapOamuia, Ou(Ci_3
aJIkmil) kapbamuiia, kapbokcu, Ci-3 ajaxkwuia-C (=0)-, Ci-4, ajgxokcu-C (=0)-,
Ci3 ajaxwmia-Cc (=0)0-, Ci.3 aJgxwmia-C (=0)NH-, Ci_3 aJgkwuia-S (=0) ,NH-,
HoN-SO5—, Ci-3 aJxmy-NH-S (=0) .-, (Cio3  aaxwmi) oN-S (=0) -, HoN-
S (=0),NH-, Ci.3 aJgxmy-NHS (=0),NH-, (Ci1-3 ajaxwmi)N-S (=0) ,NH-, HyN-
C(=0)NH-, Ci.3 ajxmji-NHC (=O)NH- 1 (Ci.3 ajgxmi) N-C (=0)NH-.

B HEeKOTOPHX BapMaHTax peaJu3allM:

R* npencraByageT cobont Cig aJKui, Ci_¢ TQJIOTEeHaJIKWUJI, Cs-6
UUMKJIOAJIKMIT MU Ci g LIMKJIOAJIKMII-C1-3 aJIKMJI, I'IOIe KaXObll yKasz3aHHBM Ci-g
ankmii, Ci_¢ HIUMKJOANKMII M Cs_¢ LIUMKJIOANKMII-Ci-3 aJIKMJII HeoOd3aTeJIbHO
3aMemeH” 1, 2 wiM 3 3aMeCTUTENSMM, He3aBUCHMMO BHOpPaHHBIMU U3
dTopa, -CF3 m mMeTUIa;

npencrapageT coboi H miamM MeTwu;

w

npencraByageT cobtom H, F wmmm Cl;

N

npencraBjageT cobtom H mam F;

w

npencraBjageT cobtom H uam F;

e

npencraBjageT cobtowm H mam F;

N>~ S R

nopencraBygeT cobtou H, MmeTwmiy, >Tuia uiau HO-CH,-;
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R® OpencTaBJsgeT cobol H mMIM MeTUs;

RgﬂpeHCTaBHHeT cobom H, MeTHMJI MJIM 2TWUJI; WU

RO npencraByageT cobtou H, MmMeTwmiy, >Tuia uau HO-CHo-.

W W W w W

MeTWMJII.

HEeKOTOPEIX
HEeKOTOPEIX
HEeEKOTOPEIX
HeKOTOPEIX

HeKOTOPEIX

HeKOTOPEIX

HeKOTOPEIX

HEeKOTOPEIX

HeKOTOPEIX

HeKOTOPEIX

HeKOTOPEIX

HeKOTOPEIX

HeKOTOPEIX

HEeKOTOPEIX

HEKOTOPEIX

HeKOTOPEIX

HeKOTOPEIX

HEeKOTOPEIX

BaplaHTax
BapraHTax
BapraHTax
BapMaHTaxXx

BapMmaHTaxXx

BapMaHTaxXx

BaplaHTax

BapMaHTax

BapMaHTax

BapMrMaHTaxXx

BaplMaHTax

BapMMaHTax

BaplMaHTax

BaplaHTaXx

BapraHTax

BapMaHTaxXx

BapMaHTax

BapMaHTax

peanuszaumnu
peanuszaunu
peanuszaunu
peanmusaumnmu

peanmsaunmu

peanmsaunmu
peanmsaunmu
peanusaunm

peanmsaunm

peanusaunm

peanmsaunmn

peanmsaunmn

peanmsaunmn

peanmsaumnmn

peanuzauumu

peanmsaunmu

Y
Y
X
X

npencrapBiasgeT coBoi N.

IIpencraBJideT
IIpencraBJideT

InpegcraBjidaeT

cobom
cobom

cofou

CH.

CR?.

R? mpencraBnser coGoit H mim

R' mpemcrarBiser coboit H.

R' mpemcraBisgeT coboit F.

W npencraBiseT cobom N.

W mpercTaBisgeT cotoit CRE.

R® mpemcraBiserT coboit H,

R6

R2

InpeocraBjiaeT

InpeocraBjiaeT

InpeocraBjAaeT

npeocraBjAaeT

IIpencraBJideT

InpenocraBjidaeT

cobom

codbom

codom

codbom

cobom

cobom

peanmmsaumM R? mpercTaBisgeT coboit

peanmsaunmu

R2

IIpenoCcTraBjideT

F

H nmm

H.

F.

H nmm

H nnm

H mmm

H.

cobom

B HeKOTOPHX BapMraHTax peanusalnu R* npencTaBJysgeT cobom Cig

aJIkKnJI,
aJIkKmJI,

Ci-3

He3aBUMCMMO BH@paHHHMM ns @Topa,

B

U3OIIPOIINII,

aJIKMJI

Ci_¢ TAQJIOTEHAJIKWJI,

Toe ykKa3aHHBEM Ci_g¢ aJIKMII,

HeKOTOPEIX

IMKJIIOIIPOIINMIIS TVII,

ST,

HeoOa3aTeJIbHO

BapMaHTax
1-MeTUIInIpONINII,

IMKJIIOITIPOIINII,

SaMelleH

peanmsaunm

2 wm 3

-CF3 u MeTHIIa.

Rl

IpencraBJigeT
2,2,2-TpudTOop-1-MEeTUIIDTUII,

1-TpudTOopPME TMIILUKJIIOIPOINII,

Csi¢ LUKIIOAJNKUII WJIM Ci_g LIUKIJIIOAJIKMII-Ci_3
Cs¢ LIUKJIIOAJIKMII M C3_g LIMKIIOAJIKUII—

1, 3aMeCTUTeJIAMN,

cobom
1_
l_



12

HUUKJIOTIPONUII=2, 2, 2= TPpUQTOP3 TUII, 2,2,2-TPpUOTOP TN WJIN 2,2-
OUOTOPS T .

B HeKOTOpPHX BapMaHTax pealu3alun R* opencraByageT cobon
M3OIPONWJI, STWUJI, 1-MeTWUJINPONWUII WInu 2,2, 2-TpudTop—1-MeTUIID TN .

B HeKOTOpHX BapMaHTax pealu3alun R* npencraBjseT cobomn
M3OIIPONINII

B HEeKOTOPHX BapMaHTax peaju3aluu R* npencraBJgeT CcoOOM BTUJII.

B HeKOTOPHX BapMaHTax pealn3alun R* npencraBjsgeT cobom 1-
Me TUJINIPOIINI .

B HeKOTOpPHX BapMaHTax pealn3aluu R* opencraBygeT cobon
2,2,2-tpudTOop-1-MEeTUIIS T .

B HeKOTOpPHX BapMaHTax pealn3aluu R’ opencraByageT cobown H,
MeTmJ, »Tuia miam HO-CHo-.

B HEeKOTOPHX BapMaHTax peau3aluy R’ opencraBygeT cobdomn H.

B HeKOTOpHX BapMaHTax pealn3aluu R’ opencraByageT cobon
MeTWJI .

B HeKOTOpPHX BapMaHTax pealn3alun R® opencraBJgeT cobom H uim
MeTWJI .

B HEeKOTOPHX BapMaHTax peaju3aluu R® npencraBJygeT cobtom H.

B HeKOTOpPHIX BapMaHTax peau3alun R’ nopencraBjgeT cobom H,
MeTWMJI WUV DTHUJII.

B HeKOTOpPHX BapMaHTax peaju3alun R’ npencraBjseT codou H.

B HeKOTOPHX BapMaHTax peaJln3alun R° opencraBiygeT cobon
MeTWJI.

B HeKOTOpHX BapMaHTax pealr3alliu R*° npencraBJjgeT cobow H,
MeTnJI, 5Tuj mianm HO-CH,-.

B HEeKOTOPHX BapMaHTax peaJu3aluM R*° opencraBygeT codomn H.

B HeKOTOpPHX BapMaHTax peaJlu3aluu R*° opencraByigeT cobon
MeTWI .

B HeKOTOpPHX BapMaHTax pealu3alun R*° opencraBygeT cobon
DTUII.

B HeKOTOPHX BapMraHTax peanlusalnu R*Y npencTaBJsgeT cobom HO-
CHo-.

B HeKOTOpPHX BapMaHTax pealr3aluy COeOVMHEeHMEe IIPelCTaBJIgeT

cobonm coenuHeHUe OopMyJiEL I1:
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R6 RS
NEE—T : o)
N

w—N N—R!

RN\t R R* ;2
/

HN—N

11

mwin ero @apMaHeBTquCKM InprneMiieMyrn COJIb .

B HeKOTOPEIX BapMaHTaX peallM3allMMM COeIVMHeHNMe IIpeldCTaBJIideT

coboM coeaMHeHMe MNpPenacTaBJigeT cobol coenuHeHMe OopMyJiHl II171:

R RS
N59—><> — 0O
N /

w—N ) N N—R'
R\t R R?
R~ A\ R0

/
HN—N
TIT

i ero @apMaHeBTquCKM InprmeMiieMyrn COJIb.

B HeKOTOPEIX BapMaHTaX pealjim3alllMli COelMHeHNe ITIpelCTaBJIAET

cobom coenuHeHUe OOopMyJIEHL 1IV:

i ero @apMaHeBTquCKM InprneMiieMyrn COJIb.

B HeKOTOPEX BapMaHTax peajiM3alMM COelIMHeHMe IIpencTaBJjideT

cobom coermuHeHVe OQOpMyJIHl Ila:

R¢ RS
N= 0
w—N N—R!
R\ ~gt R® R 42
RO~ A\ R0
/
HN—N

ITla
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i ero q_)apMaI_LeBTML.TeCKT/I InprneMiieMyrn COJIb.
B HeKOTOPEHX BapMaHTax peajiMs3aluM COeOMHEeHMe IIpelcTaBJIdeT

cobom coernmHeHre QopmyJiel II1Tla:

HN—N
ITTa
Wi ero QapMalleBTUUECKNM IPUEMIIEMy COJIb.
B HeKOTOPHX BapMaHTax peajlM3allMM COeIOMHeHMe IperncTaBldeT

cobom coermuHeHVe QOpPMYJIH IVa:

WM eTro dpapMalleBTUUECKM IIPMeMIIEMYIO COJIb.

B HEKOTOpPHX BapMaHTax peajlM3allMM COeOMHeHMe IpelcTaBJIgeT
coboy coenuHeHMe OQopMyJiEl Ia MWIM ero (QapMaleBTUUeCKM IIpUeMIIEMYIO
CcoJib, TOe:

X mpezcTaBisgeT cobtoit N mim CRY;

W npencraBjgeT cobton N miam CR®;

Y mpencraByigeT cobou N mam CH;

R! opencraByageT cobont Cig aJIKuI, Ci_¢ TQJIOTEeHaJIKWUJI, Cs-¢
UUMKJIOAJIKMIT M Ci g IMKJIOAJIKMII-C1-3 aJIKMJI, I'Ie KaXObll yKasz3aHHBM Ci-g
ankui, Cs.¢ LIMKJIOAJNKMII U Cs.g LUUMKIOCANKMI-Ci-3 aJIKMJI HeoB®a3aTeJIbHO
3amemeH 1, 2 wiIM 3 3aMecTUTeJIaMM, He3aBUCUMO BHOpPaHHBEMU U3
dTopa, -CF3 m mMeTUIa;

RZHpeHCTaBHHeT cobor H WM MeTui;

R® nopencraByageT cobtom H, F wuim Cl;

R* npencraByageT cobtowm H mam F;

R’ npencraBjgeT cobtowm H mam F;
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R® npencraBjageT cobom H mam F;

R’ opencraByigeT cobtou H, MmMeTmis, >Tuia uiau HO-CHo-;

R? OopencTaBjsgeT cobol H miIn MeTus;

RgﬂpeHCTaBHHeT cobom H, MeTHMJI MM 2TWUJI; U

R*C npencraJjser codoy H, MeTms, »Tujl muam HO-CH,-.

B HeKOTOpHX BapMaHTax peajn3aluy COeOMHeHMe IIpelCTaBJIgeT
coboy coenuHeHMe OQopMmyJEl II MIM ero (QapMalleBTUUEeCKM IIpUeMIIEMYIO
COJIb, THme:

R* npencraByageT cobont Ci_g aJIKuI, Ci_¢ TQJIOTeHaJIKWUJI, Cs-¢
UUMKJIOAJIKMIT MU Ci g LUKJIOAJIKMII-C1-3 aJIKMJI, I'Ie KaXObll yKaszsaHHBM Ci-g
ankuil, Cs_¢ LIMUKIOAJKMII U Ci_g LIMKJIOAJKMII-Ci_-3 aJIKMJI HeoBd3aTelIbHO
3aMemeH 1, 2 wiM 3 3aMeCcCTHUTEeNSMM, He3aBUCHMMO BHOPaHHBIMU U3
dTopa, -CF3 m mMeTUma;

OpencraByageT cobor H mMam MeTui;
opencraBiageT cobtom H, F wumm Cl;
npencraByageT cobtom H uam F;

npencraByageT cobtowm H uam F;

R

R

R

R

R° mpencraBysgeT cobou H miau F;
R’ mnpencraBJjseT cobom H, MeTwmj, »Tuia uiam HO-CH,-;

R® mpexncramjydgeT cob®ow H mam MeTui;

RgnpeHCTaBﬂqu cobom H, MeTuJI WUJIU STUJI; U

R npexncraBJjgseTr codomm H, MeTms, 5T muam HO-CH,-.

B HeKOTOPHX BapMaHTax pealM3alluM COeIVMHEHMEe IIpelCTaBJIgeT
cobor coenmHeHMre o¢opmyJiel III1 MM ero dapMalleBTUUECKU IIPpUeMIIEMYIO
COJIb, The:

R* npencraByageT cobont Cig aJKui, Ci_¢ TQJIOTEeHaJIKWUJI, Cs-6
LUUMKJIOAJIKMIT MU Ci g LIMKJIOAJKMII-C1-3 aJIKMJI, I'IOe KaXObll yKasz3aHHBM Ci-g
ankuil, Cs_¢ LIUKIOAJKMII U Ci3_g LIMKJIOCAJKMUII-Ci_3 aJIKMJI HeoBd3aTelIbHO
3aMemeH” 1, 2 wiM 3 3aMecCTUTENSMM, He3aBUCHMMO BHOPaHHBIMU U3
dTopa, -CF3 m mMeTUIa;

npencrapageT coboi H miamM MeTwu;

w

npencraByageT cobtom H, F wmmm Cl;

N

npencraBjageT cobtom H mam F;

w

npencraBjageT cobtom H uam F;

~J

nopencraByageT cobtou H, MmMeTwmy, >Tuia uiau HO-CH,-;

T R R

npencrapiseT coboi H miam MeTwus;
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RgﬂpeHCTaBﬂHeT cobom H, MeTHMJI MJIM 2TWUJI; WU

RO nopencraByageT cobtou H, MeTwi, >Tuia uiau HO-CHo-.

B HeKOTOpPHX BapMaHTax pealmMs3aluM COeOVHEeHMe IMIpelCcTaBJIgeT
cobom coenuHeHMe OopMyJiEl IV uiIM ero QapMalleBTUUECKU IIPpMeMIIEMYIO
COJIb, THme:

R* npencraBjseT cobor Ci¢ aJKMiI, Ci-¢ TaJIOTEeHaJIKWUJI, Cs-¢
LUUKJIOAJKMIT MM Ci¢ UUKIIOAJNKMII-Ci_3 aJIKJI, TIIOe KaxOull yKa3aHHHM Ci_g
aJIkmJl, Cs-¢ LIMKIOAJKMII U Ci_g LIUKJICAJKMII-Ci-3 aJIKMJI HeoBO4d3aTeJIbHO
3aMemeH 1, 2 wiM 3 3aMeCcTUTeJIIMM, He3aBUCHUMMO BHOPAHHBEIMU U3
dTopa, -CFs3 m MeTUIa;

OpencraByageT cobor H mam MeTus;
npencraBiageT cobom H, F wumm Cl;

opencraByageT cobom H uam F;

R
R
R
R’ mnpencrarjgseT cobow H, MeTwms, >Tuja uam HO-CH,-;
R® mpencrTamBjygeT cob®ov H MM MeTui;

R” mpencraBjygeT cobom H, MeTWusI MIM 2TWUJI; U

R opencraByageT cobtou H, MeTmi, >Tuia uiaum HO-CH,-.

B HeKOTOpHX BapMaHTax peajiM3aluy COeIMHEeHMEe I[IPelCTaBJIgeT
cobom coenuHeHMe OopmyJiel Ila MM e€ro dapMalleBTUUECKU IIPpMeMIIEMYIO
COJIb, THme:

R* npencraBjseT cobort Cig aJKMiI, Ci-¢ TaAJOTEeHaJIKWUJI, Cs-g
HUMKJIOAJKMII MM Cs g LUKJIOANKMII-C1 3 aJIKMJI, TI'IOe KaXOoll YKasz3aHHBM Ci g
ankmil, Ci.g LMKJIOAJKMII U Cz.¢ LIUKJIOANKMII-Ci_3 aJIKMJII HeoOd3aTeJIbHO
3aMemeH 1, 2 wianu 3 3BaMeCcTHUTeJIAMM, He3aBUCHUMMO BHOPAHHBEIMU U3
dTopa, -CF3 um MeTUIa;
opencraByageT cobor H mam MeTus;
opencraByageT cobom H, F uam Cl;
npencraByageT cobom H uam F;

npencraByageT cobom H uam F;

R

R

R

R

R® mpencrTaBjydgeT cobou H mam F;
R’ mnpencrarjseT cobow H, MeTms, >Tuid uam HO-CHy-;

R® mpencrTamBjydgeT cob®ov H WM MeTui;

R” mpencraBJygeT cobom H, MeTHuJI MIM 2TUJI; U

R nopencraByageT cobtou H, MeTmi, >Tuia uiau HO-CH,-.

B HeKOTOpPHX BapMaHTax pealmMs3alluM COeIMHeHMe IIpencTaBJigeT

cobom coenuHeHMe OopMyJiEl IIla MIM eT0 QapMalleBTUUECKU IIPMeMIIEMYIO
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COJIL, THoe:

R? npencraByageT cobom Cig aJKUI, Ci_¢ TQJIOT'€HAJIKWUJI, Cs-s
UMKJIOAJIKMIT MU Ci g LIUKJIIOAJKMII-C1-3 aJIKMJI, I'IOe KaXIbll yKasaHHBM Ci-g
ankuil, Cs_¢ LUMKIOAJKMII U Ci3_g LIMKJIOAJKUII-Ci_-3 aJIKMJII HeoO04d3aTeJIbHO
3amMemeH 1, 2 wiIM 3 3aMeCcTUTEJAMM, He3aBUCUMO BHOPaHHBEIMU U3
dTopa, -CF3; m mMmMeTuia;

RZHpeHCTaBﬂHeT cobov H MaIM MeTui;

w

npencraBygeT cob6om H, F wmim Cl;

N

npencraBygeT cobon H mam F;

npencraBjgeT cobon H mam F;

~J

OpencraBiageT cobdou H, MeTwmi, >Tuil uiau HO-CH.-;

PO S RS
o

co

opencraByageT cobor H mam MeTwus;

RgﬂpeHCTaBHHeT cobom H, MeTUJI WU BTUI; U

RO OpencraByageT codou H, MeTwmi, >Tuil uiau HO-CH,-.

B HeKOTOpHX BapMaHTax pealM3alMyM COeIOMHeHMe IIPelCTaBJIgeT
cobom coemmHeHVe OQopMmyJiHl IVa, roe:

R* npencraBageT cobon Cig aJIKui, Ci_¢ TQJIOT'€HAJIKWUJI, Cs-6
UMKJIOAJIKMIT MU Ci ¢ LIMKJIOAJKMII-C1 3 aJIKMJI, I'IOe KaXIbll yKasaHHBM Ci ¢
alkmil, Ci ¢ LUUKJIOAJNKMII U Cs_g LIMKIIOAJNKMII-Ci_3 aJIKMJI Heo043aTeJIbHO
3aMemieds 1, 2 wiM 3 3aMeCTUTEeJISAMM, He3aBUCHMMO BHOpPaHHBIMU U3
dTopa, -CF; m mMmMeTuia;

RZHpeHCTaBHHeT coBor H miam MeTwWs;

R® npencraBiygeT cob6om H, F wmim Cl;

R® mpemcraBisgeT coboit H uim F;

R’ opencraBygeT codon H, MeTwmi, >Tui uiau HO-CH,-;

R® npencTaBJsgeT cobol H MM MeTus;

RgﬂpeHCTaBHHeT cobon H, MeTUJI WU BTUI; U

RO opencraByageT cobtou H, MeTwi, >Tuil uiau HO-CHo-.

B  HeKOTOpPHX BapMaHTax pealM3aluu B HacToAme  3adBKe
npenjoxeH 5-[3- (umaHomeTw)—-3- (3'-MeTmn—-1H, 1'H-4,4"'-0unnpaszoi—1-
i) azerunuH—-1-wmi] -N-[ (1S) -2, 2, 2-rpudprop—1-MeTUIID T | INpa3UH—2—
kKapbokcaMMll WJIM €70 dapMalleBTUUECKM IIpUeMIIeMas COJIb.

B HeKOTOpPHX BapMaHTax peajlM3aluu B HacToAme  3afaBKe
npenjioxeH 5-[3- (umaHomeTw) —-3— (3'-MeTmy—1H, 1'H-4, 4" -0unupasoj—1-
i) azeTunrH—-1-wi1] —-N-M300ponuinrupasuia-2-KapBoKkcaMm VI ero

q_)apMaLLeBTquCKI/I nprnemMiieMasda COJIb .
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B  HeKOTOPHX BapMaHTax peajJlMz3aluM B  HaCTOAMEMW  3asBKe
npenjioxeH 4-[3- (uma"omeTw) —3- (3'-MeTmy—1H, 1'H-4,4"'-0unupasoj—1-
ni) azerunuH-1-wi] ~-N-usonponmibeH3aM1I WM  ero dapMalleBTUUYECKU
npuemsieMasa COJIb.

B  HeKOTOPHX BapMaHTax peaju3aluM B  HaCTOAMEeM  3asaBKe
npenjioxed 4-[3- (umaHoMeTm) —3— (3'-meTun—-1H, 1'H-4, 4"'-06unupaszsoj-1-
wi) azeruauHa-1-mi] -2, 5-ouprop-N-[ (1S) -2, 2, 2-TrpudpTop-1-

MEeTUIIDTUII] OeH3aMUO MM eT'0 dapMalleBTHUUECKM IIpueMiieMas COJIb.

B  HeKOTOPHX BapMaHTax peaJusallMM B  HaCTOAMEM  3asBKe
IpenjyoxeH 4-[3-(1H,1'H-4,4"'-6unupaszoj-1-mi) —-3-
(umaHoMeTUIl) azeTuamuH-1-wmi] -2, 5—oudpTop-N-[ (1S) -2, 2, 2-TpudTop—-1-
MeTWIISTUII] OeH3aMUI UM eTl'0 QapMalleBTUUeCKM IpueMiieMas COJIb.

B  HeKOTOPHX BapMaHTax pealu3allMM B  HaACTOSAMEMW  3asBKe
OpenjioxeH 5-[3- (umaHoMeTMJI) -3—- (3, 3'-oumMeTmsi—-1H, 1 'H-4,4"-
BunmpasoJi—1-mi) azeTuane—1-mi] ~-N-M30Nponuinmupa3nH—2-KapOoKcaM1 I
WM ero dpapMalleBTUUECKM IIpMeMiieMas COJIb.

B  HeKOTOPHX BRapMaHTax peajgusalMyM B  HaCTOSAMEMW  3asBKe
NpenjioxeH 4-[3- (uma”HoMeTmJr) —-3—- (3", 5"'-gumeTmnn—-1H,1"'H-4,4"-
OunmpasoJi—1-ui) azeTuauia-1-mi] -2, 5-gudrop-N-[ (1S) -2, 2, 2—-TpudTop-
l-MeTuisTUII] OeH3aMUI MM €TI0 dapMalleBTUUeCKM IIpueMiieMasd COJIb.

B  HeKOTOPHX BapMaHTax peajJu3aluM B  HaCTOAMEeM  3asaBKe
IpenJioXeH 5-[3- (uma"momeTmi) -3- (3", 5'-oumeTnii—-1H, 1 'H-4,4"-
bunmpasoJsi—1-mi) azeTUuauH—1-mi] ~-N-M30NponmnnMpa3uH—2-KapOoKcaMn
WM ero dpapMalleBTUUECKM IIpMeMiieMas COJIb.

B HeKOTOPEIX BapMMaHTax pealinmsalln B HacToAmen 3aAdBKe

IpenyoxeH 5-[3- (uma”HoMeTMJ1) -3—- (3", 5'-gumeTmyi—-1H,1"'H-4,4"-
funmpaszoJi—-1-ui) azeTuamH—-1-mn] -N-[ (1S) -2, 2, 2-TtpudpTop-1-
MeTWJIZ T ] IMpa3nH—2-KapOoKCaMMUL MM ero bapMalleBTUUECKHU

npremiieMas COJIb.

B HEKOTOPHEIX BapMaHTax pealmM3aluu B HacToAmen 3adBKe
npenjioxeH 5-[3- (umavoMeTni) —-3- (3—-MeTmy—1H, 1 'H-4, 4'-0unmnpaszoj—1-
i) azeTunrH—1-mi1] ~-N-M300ponuiinupasuia-2-KapBokcaMm VI ero
bapMalleBTUUECKHU IIpUeMIIeMas COJIb.

B HEKOTOPEIX BapMaHTax peajlm3alnu B HacToAmen 3adBKe
NpenjioxeH 5-[3- (umavoMeTni) —-3—- (3’ —sTuy—-1H, 1 'H-4, 4" -0Ounupasoj—1-

wi) azserunuH-1-mi] -N-[ (1S) -2, 2, 2-TtpudpTop—1-MeTUIID T | IMPaA3UH— 2~
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KapbokcaMun MM eI'0 dpapMaleBTHUUYeCKM IpueMieMas COJIb.

B HeKOTOPHX BapMaHTax peajJu3alMyM B  HaCToOAmeM  3asaBKe
OpenjioxeH 4-{3- (umanomMeTwmy) -3- [ 3’ - (rugpokcuMeTmi) —1H, 1 'H-4,4 " -
funmpasoJi—-1-ui]azeTuoua-1-mui} -2, 5-gudrop-N-[ (1S) -2, 2, 2-TpudTop-
l-MeTuisTMII] 6eH3aMULI WMJIM €70 dpapMalleBTUMUECKM IIpMeMiieMas COJIb.

B HEeKOTOPHX BapMaHTax peaJusallMyM B  HaACTOAMEM  3asBKe
[IpenjoxeH 4-{3- (umaHoMeTuJ) —-3- [ 3— (I'MOPOKCUMETHJI) —3 ' —MeTUJI—
1H,1'H-4,4"'-0unupa3zoa-1-muja]azetuauua-1-mj} -2, S—-oaupTop-N-[ (1S) -
2,2,2-TpudTop-1-MeTUIIZTIUII] OeH3aMNI MJIn ero bapMalleBTUUECKHA
npuemsieMas COJIb.

B HeKOTOPHX BapMaHTax peajJu3alMM B  HaCToOAmeM  3asgBKe
npenjioXeHa COJIb, BHOpaHHas U3:

COoJIM 4-[3- (uma”HoMeTuJ1) -3—- (3", 5"'-gumeTmnn—-1H,1"'H-4,4"-
funmpaszsoJi—-1-mi) azeTuauia-1-miu] -2, 5—-gudrop-N-[ (1S) -2, 2, 2-TpudTOop-
1-MeTuns T ] OeHzaMmuma M (OoCOOPHOM KUCIIOTEH;

COoJIM 4-[3- (uma”HoMeTuJ1) -3—- (3", 5"'-gumeTmnn—-1H,1"'H-4,4"-
funmpaszsoJi—-1-ui) azeTuauia-1-mi] -2, 5-gudrop-N-[ (1S) -2, 2, 2-TpudTOop-
l-MeTusTMII] 6eH3aMMIa U XJIOPUCTOBOIOPOMNHOM KUCIIOTH;

COoJIM 4-[3- (uma”HomMeTumJr) -3—- (3", 5'-gumeTmsi—-1H,1"'H-4,4"-
OunmpasoJi—1-ui) azeTuouia-1-mui] -2, 5-gudrop-N-[ (1S) -2, 2, 2-TpudTop-
l-MeTmsTUII] OeH3aMuIa U OPOMMCTOBOIOPOOHOM KMUCJIOTH; U

coJin 4-[3- (uma”HomMeTwi1) -3- (3", 5'"-gumeTmn-1H, 1'H-4,4"-
funmpazoJi-1-mi) azseTuouia-1-mi] -2, 5-gudrop-N-[ (1S) -2, 2, 2-TpudTop-
l-MeTuiisTIII]) OeH3aMMOa M CEePHOM KUCJIOTEH.

B HEKOTOPHIX BapMaHTax peaam3alumm yKasaHHasa COJIb
npencTapjigeT cobom COJIb 4-[3- (unaHoMeTUJI) —3—- (3", 5'—-guMeTHJII—
1H,1'H-4,4"'-0unupa3oa-1-mi) azetnauea-1-mj] -2, S—-aupTop-N-[ (1S) -
2,2,2-TpudTop-1-MeTUI>TIII] DeH3aM1Ia " bocdoopHOM KMCJIOTHL . B
HEeKOTOPHX BapMaHTax peajM3allyM yKas3aHHasd COJIb IIpelcTaBiasgeT cobomn
coynb 4-[3- (umaHomMeTwmJ)-3- (3", 5"'-mumeTms—-1H, 1"'H-4, 4 ' -6unupaszsojy-1-
wi) azseruauHa-1-mi] -2, 5—-ouprop-N-[ (1S) -2, 2, 2-TtpudpTop—-1-
MeTHUJIS T ] OeH3aMuaa U (OoCcPOPHOM KUCIOTH CO CTEexXMOMETPUUeCKUM
cooTHomeHMrMeM 1:1. B HEeKOTOPHX BapMaHTax peajlM3aluy YyKas3aHHasd
COJIbL ABJIAETCH KPUCTAJJIMUECKOM. B HEeKOTOPHX BapMaHTax peaJn3allur
yKaszaHHas COJIb IIO CYIEeCTBY BHOEJIeHa. B HEKOTOPHX BapMaHTax

peanmmsauMy  ykKasaHHasg  COJIb npencrapisgeT cobol  CoJib 4-[3-
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(umanomMeTwi) —-3- (3', 5'-oumeTmn—-1H, 1'H-4, 4 ' -0unmpaszoj—1-
wi) asermuauH-1-wmi] -2, 5—-ouprop-N-[ (1S) -2, 2, 2—-TrpudTop—-1-
MeTUIIZTUII] OeH3aMMuOa U XJIOPUCTOBOOOPOIOHOM KMCJIOTEH .

B HEKOTOPHIX BapMaHTax peanusauumn yKaszaHHasd COJIb
npencraByigeT cobon COJIb 4-[3- (umanoMeTwmy) —-3- (3", 5'—-oumMe THII-
1H,1'H-4,4'-6unupaszoyi—1-uj) azermunui—1-mja] -2, 5—-oudprop-N-[ (1S) -
2,2,2-tpudTop-1-MeTUIIRTUII] BeH3aMKIa U XJIOPMCTOBOOOPOIHOM KMCJIOTEH
CO CTexXMOMEeTPUUEeCKMM COOTHomeHMeM 1:1. B HEeKOTOPHX BapMaHTax
peadM3aluy yKasaHHasd COJIb ABJSETCS KPUCTAJJIMUeCKOM. B HEeKOTOPHX
BapMaHTax peaju3aluy yKa3aHHasd COJIb IO CYMEeCTBY BHIOeJIeHa.

B HEKOTOPHIX BapMaHTax peann3anumum yKa3aHHasd COJIb
npencTarjigeT cobom COJIb 4-[3- (unaHoMeTUJI) —3—- (3", 5'—-guMeTHJII—

1H,1'H-4,4"'-0unupa3oa-1-mi) azeTuauei—-1-mj] -2, S—-aupTop-N-[ (13) -

2,2,2-TpudTop-1-MeTUII2TIII] DeH3aMnIa n BPOMMCTOBOIOPOOHOM
KV CJIOTHI . B  HeKOTOpPHX BapMaHTax peaJdM3almy YKa3aHHasd COJIb
npencTaejgaeT cobom COJIb 4-[3- (unaHoMeTMJI) —3—- (3", 5'—-OguMeTHJII—

1H,1'H-4,4"'-0unupa3oma-1-mi) azetuauea-1-mij] -2, S—-aupTop-N-[ (1S) -
2,2,2-tpudTop-1l-MeTUJISTUII] OeH3aMMIa M OPOMMCTOBOOOPOIHOM KMCJIOTEH
CO CTexXMOMETPUUECKMM COOTHOmEeHMeM 1:1. B HeKOTOPHX BapMaHTax
peagM3alMy yKasaHHafd COJIb ABJIAeTCH KPUCTAJLJIMUeCKOM. B HeKOTOPHX
BapMaHTax peajiM3aluy yKas3aHHasd COJIb I[I0 CYWeCTBY BHIOeJIeHA.

B HEKOTOPHIX BapMaHTax peannusaumnum yKa3aHHasa COJIb

npencTapJigeT cobom COJIb 4-[3- (umaHoMeTMJI) —=3— (3", 5" —guMeTHII—
1H,1'H-4,4"'-0unupa3oa-1-mj) azetunuua-1-mj] -2, S—-aupTop-N-[ (1S) -
2,2,2-tpudrTop-l-MeTUiIsTUII] OeH3aM1Ia 7 CepHOM KVCJIOTHL. B
HEeKOTOPHX BapMaHTax pealM3aluM VKasz3aHHasd CoJIb IpeIdcTaBJisgeT cobon
coylb 4-[3- (umaHomMeTmJ)-3-(3"',5"'-gumeTms-1H,1"'H-4, 4 ' -6unupaszsoj-1-
wi) azsermuauHa-1-miua] -2, 5—-ouprop-N-[ (1S) -2, 2, 2-TtpudpTop-1-
MeTUJIZ T ] DeH3aMuIa u cepHOM KV CJIOTE co CTEeXMOMETPUYECKNM
cooTHomeHMrMeM 1:1. B HeKOTOPHX BapMaHTax pealM3alluM YyKas3aHHasd
COJIbL ABJIAETCH KPUCTAJJIMUECKOM. B HeKOTOPHX BapMaHTax peaJlM3alluu
YyKaz3aHHas COJIb IO CYIECTBY BHIEJIEHA.

B HeKOTOpHX BapMaHTax peaJMz3aluvy yKa3aHHas coJib 4-[3-
(umanomMeTwmi) —-3- (3', 5'-gumeTmni—-1H, 1'H-4, 4 ' -0unmpaszoj—1-
wi) aseruauH-1-wmi] -2, 5—oudprop-N-[ (1S) -2, 2, 2-TpudTop—-1-

MeTUJIsTUI] OeHzaMruaa ¥ bochopHOM  KUCJOTH xXapaKTepusyeTcsa IIpu
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nomomy DSC-TepMOTpPaMMHB, MUMeEKIeN SHIOTEPMUUECKUY [OUK [IPU [IPUMMEPHO
228°C. B HEKOTOPHX BapMaHTax peaju3aluM yKas3aHHas CcoJib dochopHOM
KMUCJIOTE MMeeT DSC-TepMOoT'paMMy, I[IO CYULeCTBY IIPelOCTaBJIEHHYID Ha
durype 4A. B HeKOTOPHX BapMaHTax peajus3aluM yKasaHHad CoJib
bochopHOM KMCIIOTH MMeeT II0 MeHbleM Mepe OIMH MK XRPD B eIMHMIIAX
2-TeTa, BHOpPAHHBEM W3 OPUMepHO 6,8°, npuMepHo 16,5°, NOPUMEpPHO
19,8°, npumepsHo 20,7° um npuMmepHOo 23,6°. B HEKOTOPHX BapMaHTax
peanmMzaluM ykKazaHHasd CoJb (QOCcOOpHOM KMUCIOTHEH MMeeT II0 MeHbIen
Mepe nea nmka XRPD B emoMHMUIIaX 2-TeTa, BHOPaHHBIX M3 NIPUMMEpHO 6, 8°,
npumepHo 16,5°, mnpmMmepno 19,8°, npumepno 20,7° u npumepHo 23,6°.
B HeKOTOPHX BapuaHTax pealM3alluyM YyKa3aHHasd CcoJib docdhopHOM
KMCJIOTH ¥MeeT [0 MeHbIleM Mepe Tpu ouka XRPD B eIuMHMIIAxX 2-TeTa,
BHOPAHHEIX W3 IIpuMepHO 6,8°, npuMmepHo 16,5°, npumepHo 19, 8°,
npumepHo 20, 7° u npmMmepHo 23, 6°. B HEKOTOPHX BapMaHTax pea3alluu
yKa3aHHasa coJib GoCchOopHOM KUCIOTH MMeeT IIO MeHblleM Mepe UYeTHpe
nvka XRPD B enuHUIlax 2-TeTa, BHOPAHHBX M3 NPUMEPHO 6,8°, NPMMEpPHO
16,5°, mopumepno 19,8°, npumepno 20,7° wu npumepHo 23,6°. B
HeKOTOPHX BapMaHTax peajlM3aluM yKasaHHas CcoJib (QOCOOpPHOM KUCIIOTH
uMeeT XRPD-mpodwuiib, IO CymMeCcTBY IIOKa3aHHBM Ha (ourype 4C.

B HEeKOTOpPHX BapMaHTax pealM3aluM yKasaHHasd coJb 4-[3-
(uma”HoMeTm) —3- (3", 5'"-oumeTmsi-1H, 1 'H-4, 4" -6unupaszson-1-
wi) azeruauH-1-mi] -2, 5-ouprop-N-[ (1S) -2, 2, 2-TrpudpTop-1-
MeTUMIRTUII] 6eH3aMyIa M XJOPUCTOBOOOPOIHOM KMCJIIOTH XapaKTepu3yeTcCs
npu nomMomy DSC-TepMOTpaMMbl, UMeKmelr SHIOTepMUUeCKUM MUK IIPpU
TeMIlepaType InpuMepHo 213°C. B HeEKOTOPHX BapMaHTax peaJus3aluu
yKa3aHHasg COJIb XJIOPUCTOBOIOPOOHOM KUCJIOTH WMMeeT DSC-TepMOoTpaMMy,
[I0 CyWeCTRY IIPeOCTaBJIEHHY Ha OouIype OA. B HeKOTOPHX BapMaHTax
pealmMszaluM YKasaHHas COJIb XJIOPUMCTOBONOPONHOM KMCJIOTH MMEEeT IO
MeHble¥ Mepe oIMH TIMk XRPD B eIuHMIlax 2-TeTa, BHOpaHHEM U3
npumepHo 7,0°, mnpwmmepHo 12,1°, npwmepHo 13,7°, npwmepno 14,8°,
npumepHo 15,5°, npwmmepno 16,6°, npumepsno 17,1°, npumepsHo 19,7°,
npumepHo 20,4°, npumepno 20,8°, npumepHo 23,9°, npumepHo 24,7°,
npmumepHo 25,1°, npumepno 25,7°, npumepHo 27,4° u npuMmepHo 28,3°. B

HeKOTOPEX BapPMaHTaX pealjims3allllM YyKaz3aHHaAd COJIb XHOpMCTOBOHOpOHHOﬁ
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KMCJIOTH MMeeT I[I0 MeHbIleM Mepe »OBa Ouka XRPD B eIMHMIAX 2-TeTa,
BriOpaHHEEe U3 IOpuMepHo 7,0°, npumepHo 12,1°, npumepHo 13,7°,
npumepHo 14,8°, npumepHo 15,5°, npumepsno 16,6°, npumepsHo 17,1°,
npmumepHo 19,7°, npumepno 20,4°, npumepsHo 20,8°, npumepHo 23,9°,
npuMepHo 24,7°, npwmMmepHo 25,1°, npumepHo 25,7°, npumepHo 27,4° wu
nprMepHO 28,3°. B HEKOTOPHX BapMaHTax peajlu3alry yKa3aHHas CoOJIb
XJIOPUCTOBOIOOPOIHOM KMCJIOTH MMeeT IO MeHblell Mepe Tpu Inka XRPD B
eouHUIIAX 2-TeTa, BHOpaHHHEe W3 OpuMepHo 7,0°, npumepHo 12,1°,
npmuMmepHo 13,7°, npumepHo 14,8°, npumepno 15,5°, npumepsno 16,6°,
npumepHo 17,1°, npwmepno 19,7°, npumepno 20,4°, npumepsHo 20,8°,
npruMepHo 23,9°, npuMmepHo 24,7°, npumepHo 25,1°, npumepsHo 25,7°,
npuMepHo 27,4° n npuMmepHo 28,3°. B HEKOTOPHX BapMaHTax pea3alluu
yKaszsaHHas CoOJIb XJIOPUCTOBOMOPOIHOWM KUCIJIOTH MMeeT IO MeHBLIIerW Mepe
yeTepe NOMka XRPD B emuMHuUIlax 2-TeTa, BHOpPaHHHE U3 OpuMmepHo 7,0°,
npumepHo 12,1°, npwumepHo 13,7°, npumepsno 14,8°, mnpumepsHo 15,5°,
npuMmepHo 16,6°, npuMmepHo 17,1°, npumepsHo 19,7°, npumepsHo 20,4°,
npumepHo 20,8°, npuMmepHo 23,9°, npumepHo 24,7°, npumepHo 25,1°,
npmumepHo 25,7°, npuMmepHo 27,4° wu npumMepHo 28,3°. B HEKOTOPHX
BapMaHTax peajM3aluy YyKas3aHHasd COJIb XJIOPUCTOBOLNOPOIHOM KMCJIOTEL
uMeeT XRPD-mpodmib, IIO0 CYMEeCTBY INoKasaHHHM Ha ¢(urype 5C.

B HEKOTOpPHX BapMaHTax pealM3aluM yKasaHHasd coJb 4-[3-
(umanomeTwmJi) -3- (3', 5'-ogumeTmn-1H, 1'H-4, 4'-0unmupazoj—1-
wi) azeruauH-1-uil] -2, 5—-ouprop-N-[ (1S) -2, 2, 2-TtpudpTop-1-
MeTUISTUI] BeHz3aMuia ¥ OPOMMCTOBONOPOIHOM KMUCJIOTH XapaKTepu3yeTCs
opmu noMomy DSC-TepMoTpaMMbl, MMeKmely BSHIOTePMUUYECKUY TINMK IIPU
TeMlepaType InpuMepHo 203°C. B HEKOTOPHX BapMaHTax peaJus3aluu
yKa3aHHasg COJib OpPOMMCTOBOIOPOOHOM KUCJOTH WMMeeT DSC-TepMoTpaMMy,
10 CYMecTBY IMIpelcTaBJIeHHYID Ha (urype 7A. B HEKOTOPHX BapMaHTax
peanuzaluMy yKaszaHHasg CoOJIb OpOMMCTOBOIOPOINHOM KMCJIOTHL MMeeT II0

MeHbIIe Mepe oOMH TIMK XRPD B emguHUIaAx 2-TeTa, BHOpPaHHBM U3
npumepHo 7,0°, npwmmepHo 14,4°, npwmepno 17,1°, npwmepno 20,2°,
npumepHo 21,1°, npuMmepHo 22,8°, npuMmepHo 23,5°, mnpumepHo 24,9°,

npyUMepHo 26,6°, npuMmepHo 27,1° wu npumMepHo 28,2°. B HEKOTOPHX
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BapMaHTax peajM3aluM yKa3aHHasd CoOJIb OpOMMUCTOBOLOPOIHOWM KUCJIOTH
MMeeT IIO MeHblleV Mepe nBa IMKa XRPD B enuHullax 2-TeTa, BHOpPaHHHEM
u3 npumepHo 7,0°, npumepnHo 14,4°, npumepno 17,1°, npumepsHo 20,2°,
npmumepHo 21,1°, npumepHo 22,8°, npuMmepHo 23,5°, npumepHo 24,9°,
npuMepHo 26, 6°, npumepHo 27,1° u npumepHo 28,2°. B HEKOTOPHX
BapMaHTax peajM3aluM YyKazaHHasg CoOJib OpOMMCTOBOIOPOINHOM KMCJIOTH
MMeeT II0 MeHblleV Mepe Tpu OMKa XRPD B eauHMIlax 2-TeTa, BHOpPaHHHE
u3 npumepHo 7,0°, npumepno 14,4°, npumepno 17,1°, npumepno 20,2°,
npumepHo 21,1°, npuMmepHo 22,8°, npumMmepHo 23,5°, mnpumepsHo 24,9°,
nprYMepHoO 26,6°, npuMmepHo 27,1° wu npumepHo 28,2°. B HEKOTOPHX
BapMaHTax peaju3aluM yKa3aHHasd COJIb OpOMMUCTOBOIOPOIHOWM KUCJIOTH
MMeeT TIIO MeHBbIIeM Mepe UYeTHpe IMKa XRPD B enouMHMIAxXx 2-TeTa,
BHIOpaHHEEe U3 IOpuMepHo 7,0°, npumepHo 14,4°, npumepsHo 17,1°,
npumepHo 20,2°, npuMmepHo 21,1°, npuMmepHo 22,8°, mnpumepHo 23,5°,
npruMepHo 24,9°, npuMmepHo 26, 6°, npuMmepHo 27,1° u npuMmepHo 28,2°. B
HEeKOTOPHX BapMaHTax pealus3allMM yKa3aHHas COJIb OpOMMCTOBOIOPOIOHOM
KMCJIOTH MMeeT XRPD-mpodmiab, IO CYmEeCcTBY IOKa3aHHHM Ha ourype 7C.
B HeKOTOpHX BapMaHTax peajJM3aluvy yKa3aHHasa coJib 4-[3-
(umaHoMeTwm1) —-3—- (3', 5'"—-oumeTmni—-1H, 1'H-4, 4 ' -0unmpaszoj—1-
wui) azerunua-1-mia] -2, 5-ogudrop-N-[ (1S) -2, 2, 2-1pudpTop-1-
MeTUJISTUII] OeH3aM1Ia ¥ CEepPHOM KMUCJIOTH XapaKTepu3yeTcs IOIpY [IOMOIN
DSC-TepMOTpPaMME, UMeKMel BSHOOTepMUUEeCKUY MUK IIpM TeMIepaType
npuMepHo 259°C. B HEKOTOPHX BapMaHTax pealMs3aluy YyKa3aHHas CoJib
CEepHOV  KUCJIOTH  XapaKTepuslyeTcda TIOpu nomomu  DSC-TepMOTpPaMMHL,
UMEeWIMey TpY BSHIOIOTEPMUMUECKMX [IMKa OpM OpuMepHO 136°C, OpUMepHO
147°C wn npumepHo 259°C. B HeKOTOPHX BapMaHTax peajJu3alun
yKa3aHHasg COJIb CepHOM KUCJIOTH MMeeT DSC-TepMOoTpaMMy, II0 CYIeCTBY
OpeICTaBJIEHHYI Ha oOurype 8A. B HeKOTOPHX BapuaHTax peajlM3aluu
yKa3aHHasa COJIb CepHOM KMCJIOTH MMeeT II0 MeHbIleV Mepe OIMH MUK
XRPD B eIuHMIAX 2-TeTa, BHOPAHHHM W3 OpuMepHo 7,3°, OPUMEPHO
14,7°, mnpumepsHo 9,9°, npumepHo 19,0°, npuMmepHo 19,6°, OpuUMepHO
21,3° wu npumepHo 24,6°. B HekOTOpHX BapMaHTax peajgM3aluu
yKas3aHHasa COJIb CepHOM KMCJIOTH MMeeT IIO0 MeHbIleV Mepe IBa IIMKa

XRPD B eduHMIIAX 2-TeTa, BHOpaHHHE W3 OpuMepHOo 7,3°, OIPUMEPHO
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14,7°, mnpumepsHo 9,9°, npummepHo 19,0°, npuMmepHo 19,6°, OpUMepPHO
21,3° wu 1npumepHo 24,6°. B HekOTOpPHX BapMaHTax peajgus3aluu
yKa3aHHafd COJIb CepHOM KMCJIOTH MMeeT IIO0 MeHBIleV Mepe TpM I[IMKa
XRPD B emuHMIAX 2-TeTa, BHOpaHHHEe W3 OpuMepHOo 7,3°, MNOIPUMEPHO
14,7°, mnpwumepsHo 9,9°, npumepHo 19,0°, opumepso 19,6°, [OpuMepHO
21,3° wu 1npuMepHo 24,6°. B HEKOTOPHX BapMaHTax peaJus3aluu
yKa3aHHas COJIb CepHOM KMCJIOTH MMeeT IO MeHbIlel Mepe TpU I[IMKa
XRPD OTHOCUTEJILHO 2-TeTa, BHOpaHHHE W3 OpUMepHOo 7,3°, OIPUMEPHO
14,7°, mnpumepsHo 9,9°, npumepHo 19,0°, npuMmepHo 19,6°, OpUMepPHO
21,3° wu 1npumepHo 24,6°. B HeKOTOPHX BapMaHTax peaJgu3alun
ykasaHHasd COJIb CepHOM KMCJIOTH muMeeT XRPD-mpodmib, IO CYIECTBY
IIOKa3aHHEM Ha ourype 8B.

PazjiMuHbele KpUCTAJJIMUECKMe  QOpMEL MOT'YT MMEeTh  pa3JIMdHbEe
KpUCTAJINIMUECKMEe pPeNeTKM (HalpuMep, DJIeMeHTapHEe SYelKM) M, Kak
OpaBUJIO, B pe3yjibTaTe UMeRT pa3JIMUuHEe (QU3MUeCKMe CBOMCTEA.

PasJjmMyuHLIe @OpMH COJIM MOTYT OBITH OoIipeneJIeHe IIpM IIOMOINM CriocofoB

onpenejyieHnusa XapakTepUcTUK TBEPOOTO BelleCTBa, TaKUX Kak
PEHTI'eHOBCKAaA IIOPOIKOBA A oudpparumsa (XRPD) . Ipyrue CIIOCOOH
onpenejyieHnuAa XapaKTepuCcTHUK, Takue Kak onbdepeHMaIbHA S
CKaHVpyKladgd KaJlopUMeTpuda (DSC) , TepMOTPaBUMETPUUECKUY  aHaJu3
(TGA), IOIVHaMMUecKasa copbumda IHnapa (DVS) u Oopyrue, IIOMOT'aKT
OOTIOJIHUTEJIEHO UOEHTUOULIUPOBATE dopmy, a TaKxe OIIpeneyIuThb

CTabMJILHOCTE M COCTaB PAaCTBOPUTEJISA/BOML.

[TarTepH oTpaxeHua (nuky) XRPD OOBUHO CUuMTaeTCsa XapaKTepHHEM
IPM3HaAKOM KOHKPETHOM KPUCTAJIJIMUeCKOM GOpMEI. XOpPOWO WM3BECTHO, UYTO
OTHOCUTEJILHEE MHTEHCUBHOCTM INIMKOB XRPD MOT'YT CHMIIBHO BapbMPOBAaTH
B 3aBMCHMMOCTM OT, CpenoM IIpOoYero, MeTONOB IIOOTOTOBKM OO0pasloR,
pacrnpenesieHMsa KPUCTAaJJIOB IO pasMepaM, pPAas3JIMYHEX MCIOJIE3YEMEX
oML TPOB, IpoLenypPH YCTaHOBKU oBpaslua u KOHKPETHOTO
MCIIOJIbE30BAHHOTO IIpHbopa. B HEKOTOPHX Cly4Yadx, B 3aBUCHUMOCTMU OT
TUIIa WM HacTpoek Inpubopa, MOT'yT HaOMOOATBECA HOBEE IIMKUM WU
nucyueszaTh CyMeCcTByKMMe OUKM. VCHOJb3yeMEl B HaCTOAMEW 3afdBKe
TePpMMH «IIMK» OTHOCUTCA K OTPaXeHMIO, MMEKIEMYy OTHOCUTEJIEHYIO
BEHICOTY/MHTEHCYBHOCTL, COCTAaBJIAKMYID IIO0 MEeHbIeM Mepe OpuMepHO 4%

MHTeHCMBHOCTM/BHCOTH MaKCHMMaJIBHOT'O IIMKa. Kpome TOT'O, BapMalnm
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npmubopa U Opyrve GakTOpPH MOTYT BJIMATEL Ha 3HaueHud 2-TeTa. TakKuM

O@paBOM, pacripeneJjieHrie IIMKOB, Taroe KakK OIIMCaHO B HacTodmen

3agBKe, MOXET BapbMPOBaAThL B MIpelejax IJIoC MJIM MMHYC OpuMepHo 0, 2°
(2-TeTa), u npenmnojilaraeTcHd, uTo TepM/H «IIO CYyLmeCTBY» u
KIIPUMEPHO», MCIIOJIL3YEeMEIM B KOHTekcTe XRPD B pmaHHOM 3agaBKe,
OXBaTHBAaeT [IPMBEeIOeHHBEe BHIIe BapMaluu.

TakuM Xe oO0pasoM, IOaHHBEEe TeMIIepaTyphs B IIpMBAaA3Ke k DSC, TGA

MJin IPYIT'VIM TeMIIepPaTyYPHEM SKCIIepVMMEeHTaM MOTWYT BapeMpOBaThH B

npenejax +3°C B 3aBUCUMOCTM OT nOpubopa, KOHKPETHHX HACTPOEeK,
IIOOTOTOBKM oOOpazua M T.n. COOTBEeTCTBEHHO, KpUCTaJUIMdeckue OGQOPMEHL,
IpencTaBJIeHHHEe B HacTodAmel 3asbBke, MMelT DSC-TepMoTpaMMy, «IIO
CYmMeCcTRY» IIOKa3aHHYK Ha JIoOoOM M3 OUryp, WIM IOHMMAKT, YUTO TEepMMUH
KIIPMMEPHO» BKJIUYAET TakKylw Bapualuo.

B HeKOTOPHX BapMaHTax peaJiM3allMM YKasaHHHE COJIM, ONMCAaHHHE
B HacToOAme¥V 3adaBKe, IIO0 CYMEeCTBY BHOEJIeHH. I[IOO TEepPMMHOM «BHIIEJIEHH
IO CYMEeCTBY» I[IOHMMAKT, UYUTO COeIMHEeHMe II0 MeHBIeM Mepe UYaCTUUHO
WM IO CYMeCTBY OTIeJIEHO OT CPpemnH, B KOTOPOM eTro NOJYYWIM WK
OOHapyXuM. YaCTHMUHO pas3nejieHHas ¢opMa MOXeT BKJOUAThL, HaIpUMED,
KOMIIO3UILMID, OOOTAaMEeHHYK COJIAMM, OIMCAaHHBEMKM B HaCTOAlleM 3asaBKe.
Pa3nejieHHHe IO CymecTBY (GQOpPME MOTYT  BKJOYATHL  KOMIIO3UIUM,
coepxamme IO MeHblleM Mepe OpuMepHOo 50%, @[O0 MeHbBIIeM Mepe
npuMepHo 60%, IO MeHBIIEM Mepe HOpuMepHOo 70%, IO MeHBIIeN Mepe
npuMepHo 80%, 10 MeHbBIEM Mepe OpuMepHo 90%, MO MeHBIIEV Mepe
npuMepHo 95%, O MeHbIeM Mepe OpuMepHO 97% MM IO MeHbIeM Mepe
npuMepHo 99% 1o Macce COJIeM, OINMCAHHEX B HACTOAMNEN 3asaBKe, WU
ux coJyey. Crnoco®uH BHIOEJEHMS COeOMHEeHUM U UX COJIeM MHUPOKO
M3BECTHE B HOaHHOM 0OOJIaCTU TEexXHUKU.

CilenyeT TIIOHMMAThL, UTO OIpeNeJIeHHEE OTJIMUMTEJILHEE T[IPU3HaKU
n300peTeHUsa, KOTOpPHEe nOJjda OOoJblleM HACHOCTM OIMCaHE B KOHTEKCTEe
OTHeJIbHEIX BapMaHTOB pealM3allMM, TakXe MOTYT OHBTbH T[IPeNJIOXEeHH B
BUIe KOMOMHaALMM B OIHOM BapMaHTe pealM3aluM (HeCMOTpS Ha D3TOo,
OpennojlaraeTcs, UYTO BapMaHTH peajM3aluM MOTYT OBTL OOBEeIMHEHH,
Kak ecyqu OB OHM OBUIM ONMCAHEL B BUIEe MHOXECTBEHHO 3aBUCHMEIX
bopM) . U HaobOpPOT, paszJIMUHBEE OTJIMUUTEJILHBEE [NIPU3HaAKM M300peTeHUd,

KOTOPEE IJIA KpaTKOCTHM OITMCAaHEL B KOHTEeKCTe OIOHOTI'O BaplMaHTa
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peagm3alumy, TakXe MOI'yT OHTbH I[IPEeNOJIOXEHH I[I0 OTOEeJILHOCTM WM B
JIO0OM TNMOIOXOOAMEN MNONKOMOMHALNM .

B pasiMuHEHX MecTaxX I[IpenCcTaBJIEHHOT'O OIMCaHUAg 3aMeCTUTeJN
COeIOMHEHUM COIJIaCHO HacCTofAlleMy MW300pPeTeHMK PacCKpPHTH B TpyHIlax
WM IIOOMHOXeCTBaxX. B WacTHOCTM, IIpenlojiaraeTcsda, UYTO M300peTeHUe
BKJIOUAET BCe M KaXOyln OTHOEJIBHYK IIOOKOMOMHALMIO UWJIEHOB TaKUX I'PYIIN
n IIOIOMHOXECTB . Hanpumep, TepMMH «Ci-g  aQJIKUII» creuMalJibHO
openHaszHadueH JIS OTHEJIBHOT'O PacKpHTMA MeTuia, 5Twuila, Cs aJkuia,
Cy asikmjia, Cs aJikmila M Cg aJIkmila.

B  pas3JMUHBIX MecTax HacCToAmeM 2BasgaBKM OIMCAaHHB JIMHKepHHE
3aMeCTUTEJIN . Eciun 0JId CTPYKTYPH ABHEIM OOpas3oM  TpebyeTcs
JIMHKEepHad TIpylla, TO CJelyeT IIOHMMaThL, UYTO JMHKEPHBEMM I'pPYyIIlaMy
ABJIAITCHA IIepeMeHHHBe Mapkylla, [IepeurCIJIeHHBEEe IJIS yKa3aHHOM TPYIIH.
Hanpumep, ecau s CTPYKTYypH TpebyeTcsa JIMHKepHas Ipyllla, WU
onpenejieHVe TpPyNnH Mapkylla IOJS STOWM IIepeMeHHOM BKJUAET «aJIKWII»
WM «apwui», CJHIeOyeT I[IOHMMAaTL, UYUTO YKa3aHHHM «aJIKWI» WIM <Kapui»
IpeIcTaBJIgeT CO0OM JIMHKEPHYKD aJIKMJIeHOBYI TPYIIly WIXM apUJIEeHOBY
TPYIIly, COOTBETCTBEHHO.

B Pa3JIMUHEIX  MecTaxX HacTodAleN 3aAaBKU ONMCAaHE  KOJIbla
(HanpuMep, KIOIUIIEPUOMHOBOE  KOJIBLOY) . Fcam He ykaszsaHO MHOE,
yKasaHHEE KOJiblla MOTyT OHTH [IPUCOEIMHEHH K OCTaJIbHOM YacTu
MOJIEKYJIEL IIPpM JIOOOM UJIeHe KOJIblia, I'Ie STO I[I03BOJIAeT BaJIEHTHOCTL.
Hanpumep, TepM1H «2H-TeTpal'uOponMpaHoBOe KOJIBLIO» MOXET
OTHOCUTBCH K Z2H-TeTpalMOpOIMpaH—-2-MJIOBOMYy, Z2H-TeTparuiponMpaH-3-—
WUJIOBOMYy, Z2H-TeTparnipolMpaH-4-MJIOBOMY KOJIBLY M T.I.

TepMMH «N-4YJIEHHHM», TOe n T[pencTaBjgeT coboM Ilejioe UUCIo,
Kak IpaBUJIo, ONMCHEAET KOJIMYECTEO aTOMOB BO bparmeHTE,
ofpaszynmMx KOJIBLO, I'le KOJUYeCTBO aTOMOB, o00pa3ylnlMx KOJIBLO,
cocraBJyfdeT n. Hanpumep, Z2H-TeTparuopolMpaH [ABJIAeTCS IPUMEPOM 6-
YJIEHHOTO TI'eTepOoLUMKIIOaJIKMIIBHOTO kKoJklla, 1H-1,2,4-Tpuasojl SBJISAETCH
IpUMepOoM 5S5-UJIEHHOTO TI'eTepOoapWuJIbHOTI'O KOJibla, [IMPUIOUH ABJISeTCA
[IPYIMEPOM ©—U4JIEHHOT'O TeTepOoaAPUIILHOTO KOJIbla, a 1,2,3,4-
TeTpaTuIpOoHadTalMH SABRJILAeTCHA NpuMepoM 10-4JIeHHOW LMKJIOAJKUIILHOM
TPYIIIH.

I8 COoeIMHEeHUM COIJIaCHO HacTodleMy M300peTeHM, B KOTOPHX

epeMeHHad [NOoABJIgeTCcda 0OoJiee OOHOTO pasa, Kaxiad IIepeMeHHas MOXeT
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NpeIncTaBJIATL CcoOOM pas3HHe (parMeHTH, HEe3aBUCKUMMO BHOpPAHHHE U3
TPYIIH, ompeneJIAnmel yKaszsaHHY IIepeMeHHyon. Hamnpumep, Korma
CTPYKTYypPa OIMCaHa KakK MMeKlmas IOBe R-TPYIIIH, KOTOPHE OIHOBPEMEHHO
IPUCYTCTBYIOT B OIOHOM COeIMHEeHMM, YyKaz3aHHBEe »OBe R-TPYINE MOTYT
IpencTaBJIATbL CcoOOM pas3JIMuHbEe (QParMeHTH, He3aBUCKMO BHOpPaHHBE U3
TPYIIIH, onpenejleHHOM 0Jis R. B OPpYyT'OM npuMepe, Korma

Heo0Sa3aTeJIbHO MHOXECTBEHHE B3aMeCTUTeJIbL IIpeldcTaBJieH B dopMe:
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CH
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cJlenyT IIOHMMATL, UTO 3aMeCcTUTeJlb R MOXeT BCTpeuaThCsa P pas
B KOJblEe, UM UTO R MOXeT IMNPpeIdCTaBJIATL CcOoOOM pPal3JIMUHHM (parMeHT B
KaxiooM cJydae. CJlenyT IIOHMMAaTL, UTO Kaxoad R-Tpyldmna MOXeT
3aMemaTs JioboM aToM BoOopola, IIPUMCOeOMHEeHHHM K aToMy KoJblla,
BKJIOUAd OOMH wmiIu oba aTroMa Bojopona (CHp),. Kpome TOTO, B
BHIMEYIIOMAHYTOM  IIpHMepe, ecJiM TIepeMeHHad (Q OoIpelejleHa  Kak
BKJIOUAKIAA aTOMH  BOOOpOXIAa, HaIpuMep ecJu YyKaz3aHo, uTo  Q
npencraByageT cobom CHp,, NH m T.m., Jo0oM IIepeMeHHEM 3aMecTUTeJb,
TakoM kKak R B IIpuMepe BHIe, MOXeT 3aMelaThk BOIOPOO YKa3aHHOMU
IepeMeHHOM Q, TakK Xe Kak BOoIOopol B JoOOM IPYyTOM HeU3MEHHOM
KOMIIOHEHTE yKa3aHHOT'O KOJIblla.

B HacToAmen 3a4dBKe bpaza «HeoBA3aTeJIbLHO 3aMelleHHB»
o603HauaeT He3aMelleHHHEM WJIM SaMelleHHHEM. B HacTodmel 3aiaBKe
TEepPMUH «3aMeMeHHBE» oO3HauaeT, UYTO aToOM BOIOopola yIaJjleH M 3aMeHeH
Ha 3aMecTuTeJb. CljedyeT IIOHMMATL, UTO 3aMelleHMe IIPpM ITaHHOM aToMe
OTpPaHMUeHO €TI0 BaJIEHTHOCTLIO.

B HacToAme¥  3asgBKe TepMUH  «Cppn — AJKMI», VICIIOJIL 3y €MEIN
OTHeJIbHO WMJIM B KOMOMHALMM C IOPYIMMM TepMMHaMM, OTHOCUTCI K
HACHIMEeHHOM YIJIEBOIOOPOOHOM TpyIllle, KoTopad MoOXeT OHTL JIMHEeNWHOM
WM Ppa3BEeTBJEHHOM, coIepXamel oT n OO M aTOMOB yIulepoma. B
HEeKOTOPHX BapMaHTax peaju3alluM aJIKMJbHasg TpYINa COoOepXuT oT 1 1o
6, or 1 mo 4 wmium orT 1 mo 3 aToMOB yIUlepoa. IIpMMepH aJIKWUJIbHEIX
bparMeHTOR BKJOUALT, 0e3 OoI'paHMUeHMa, XUMHUUeCKMe TPYIIH, Takue
Kak MeTWI, 5TUJ, H-TPONWJ, MW30OpOonui, H-OyTui, u300yTUJI, BTOD-

Oy TUII, TPeT-0yTUII, H-TIEHTWJI, 2-MeTmIi—-1-06yTui, 3-TIeHTWJI, H-
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TreKcuJ, 1,2,2-TPUMETWUJIIIPONWUII M T.I.

B HacTosfmeV 3afgBKe TEepMMH «aJIKMJIeH», MCIOJb3YEeMEM CcaM IIO
cebe Wi B coueTaHUu C OPYyTUMU TepMUHaMM, OTHOCUTCH K
OMBaJIEHTHOM aJIKMJIOBOVM CRA3HBAKIEM TPYIINe, KoTopad MOXeT OHTb
Pa3BEeTBJIEHHOV WM HepasBeTBJIEHHOM, M B KOTOPOM VYKas3aHHHE IBa
3aMeCTUTEJII MOTYT OHTHL IPUCOeOMHEeHH B JIOOOM IIOJIOXKEHUM YKa3aHHOM
aJIKMIJIEHOBOM CBA3LBaKIEN TPYIIH . [TprMepH AJIKMJIEHOBEIX TPYIII
BRJIOUAKT, tes OTpPaHUUYEHU, sTaH-1, 2-0uni, nponaH-1, 3—-ouwni,
nponaH-1,2-Ivui U T.I.

B HacTosme¥ 3BagBke «Ch aJIKeHWJI» OTHOCUTCA K aJIKMJILHOM
TpyIle, coIepxamey oOHYy WM 0oJiee OBOMHHX YIUIEPOO-yITJIePOIHEIX
CBABeM M OT n OO m aToOMOB YyIJlepoda. B HeKOTOPHX BapMaHTax
peaau3aluy  aJIKeHMJILHEM (parMeHT COIepXMT OoT 2 OO0 3 aTOMOB
yToJlepona. lIpyMeph aJlKeHWJIBHBEIX TPYIIN BKJIOUaAKRT, 06e3 OI'paHU4YEeHUHd,
DTEHWJI, H-TPOIEHWUJI, W30MNPOIeHW]I, H-OYTeHWJI, BTOp—-OYTEHWJI U T.I.

B HacTodgamem 3adBke «Cpn aJKMHMII» OTHOCHUTCHS K aJIKMJILHOM
Tpylne, comepxamey oIOHYy WM 0oJiee TPOMHHX YITUIEPOO-yTJIePOIOHEIX
CBAZeM M OT n IO m aTOMOB YyIJlepona. IlIpuMepH aJIKMHWUIILHEX TPYIII
BKJIOUAKT, ©e3 OI'paHUUEeHUsa, DTUHWII, IPONMH-1-WJI, T[IPOIMH-2-UJI WU
T.O0. B HEeKOTOPHX BapuaHTax pealMs3aluM aJKMHUIBHBEM  (QparMeHT
COOEepXUT OT 2 OO 3 aTOMOB yIJlepoza.

B HacTosmey 3adaBke TepMMH «Ci_3  aAJIKOKCU», MCIIOJIb 3y MBI
OTIOeJIbHO WJIM B KOMOMHALMM C IOPYTMMM TepMMHaMM, OTHOCUTCS K
rpynne ¢opmyJiel —O-aJIkuil, T'Ie aJIKMJIbHad Tpylla coiepxuT oT 1 mo 3
aTOMOB yIUulepola. I[IpuMMepH aJIKOKCHUIPYII BKJOUYAKT METOKCH, DTOKCU U
IPOIIOKCHK (HalopMMep, H-IPOINOKCH M M3OIPOINOKCH) .

B HacTodame¥ 3BasBKe TepMUH «CF3-Ci_3 THMAPOKCHAJIKWUI» OTHOCUTCSH
K Tpynmne Ci-3 aJIKMJI, 3aMelleHHOM onHoM rpyronoy CFs; M oOHOM TpPYyIIIoNn
OH.

YrasaHHee Cji_3 TpPYyNNOH B (C1_3 aJgxmJj) oN-—, (C1o3  aJgxwmi) oN-
S(=0)2NH- m (Ci-3 aJjgxwmi)N-C(=0)NH- w™MoryT OBTL OIMHAKOBEIMM WJIA
PasJINYHEMU .

B HacToAmeM 3BagBKe TepMMH «KapOOKCKU» OTHOCUTCA K TpyIIe
dopmysier —C (=0) OH.

B HacTosAmer 3adBKe TepMMH «KapdbaMui» OTHOCUTCA K TpyIIe

dopmysiel —C (=0) -NH,.
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B HacTodmey 3asgBkKe TepMUH «Ci_3 aJKMJIKapOaMmiI» OTHOCUTCH K
rpynne  ¢opmyJsiel —C (=0) —-NH (ankwuii), TI'IDe aJIKMJIbHasg TIpylla COOEePXUT
or 1 mo 3 aToMOB yIJulepona.

B HacToAmeM 3adBKe TepMUH «IM (Ci-3—aJIKKJ)kKapbaMuiI» OTHOCUTCH
K rpynmne o¢oopMmyJiel —C (=0) -NH (aJxmi), I'Ie Kaxnoad aJIkMjbHasg Tpylla
He3aBUCHMO COHOEPXUT OT 1 HO 3 aTOMOB yIJlepoza.

B HacrTosame® 3asBke TepMUH «HO-C, ,—aJIKMJI» OTHOCHUTCS K TIpPYIIIe
bopmyJsiel —aJikmyieH-OH, I'Ie vykaszsaHHad aJIKkMJIeHOBas Tpyllda COOEPXUT
OT N OO m aTOMOB YyIJlepola. B HEeKOTOPHX BapMaHTax peaJlu3aluu
aJIKMJIeHOBasa Tpylla COoOepXuT oT 1 Jmo 3 aToMOB yIJlepola.

B HacTodAmel 3afABke TepMUH «Cop aJIKOKCU—Cp p—aJIKMJID» OTHOCUTCH
K Tpynne ©¢opMyJiel -—alkuieH-0-aJIkuJI, TI'IOe YyKa3aHHad aJIKMJIeHOBasd
Tpylla COIEepXUT OT N IO M aTOMOB YIJIepolla, M yKas3aHHad aJIKMJIbHadg
TpyIia COIepXUT OT O IO P aTOMOB YyIUJlepolla. B HEKOTOPHX BapMaHTax
pealr3zalMM Kaxiasd M3 TPYIN alJIKuila M aJlkKMJIeHa He3aBUCHMMO COIEPXUT
or 1 mo 3 aToMOB yIUlepona.

B HacTodAmeM 3asgBKe «TaJio» WM «TaJIoTeH», MUCIIOJb3yeMH
OTHOeJIbHO MJIM B KOMOMHALIMM C OPYI'MMM TepMMHaMM, BKJIoOUaeT OGTOp,
xXJop, OpoM ¥ MOI. B HEKOTOPHX BapMaHTax peajlM3aluM YyKa3aHHasd
Tpyllla TraJloTeHa OpencTaBJgeT cobol dTop MM XJIOP.

B HacTodmeV 3agBke TepMUH «Ch o TaJIOTeHAaJIKWUJII», MCIIOJb3YyeMbM
OTHEeJIbHO WMJIM B KOMOMHaAUMM C »OPpYI'MMM TEepMMHAaMM, OTHOCUTCHI K
rpynne Cp, ajlkuj, uMepome# mo {2(or n mo m)+1l} aTomMoB TajJloreHa,
KaxIOel M3 KOTOPHX MOXeT OBThL OIOMHAKOBHM MJIM Pa3JIMUHEIM. B
HEeKOTOPHX BapMaHTax aTOMBl TajloreHa [OpedcTaBJIgnT coBoM  aTOME
dTopa. B  HEeKOTOPHX BapMaHTax pealr3aluu aJIKuJIbHasg TpyIna
comepxuT 1-6 mam 1-3 aToMa yIJlepoHa. HamopuMep, I'aJIoTeHaJIKWUIIbHHE
rpynne  BrkJwouawoT CF;, CpFs, CHF,, CCl;, CHCl,, CyCls m T.m. B
HEKOTOPHIX BapMaHTax peann3alumum raJioTeHaJIKMIIbHAa g TpyImna
opencTaBJgeT coboM QTOpalIKMIILHYID IPYIIY.

B HacToAmelM 3asaBKe TepMrH «Ci-3 OGTOpaJKMI» OTHOCUTCS K
rpynne Ci-3 aJKWJI, KoTopas MOXeT OHTE IIOJJHOCTBI WM YaCTUUHO
3aMeleHa aToMaMM QTopa.

B HacTodAmeM 3asBke «C, TaJJOTEeHaJIKOKCHU» OTHOCUTCHA K TIpYIIIe
bopMyJiEl —O-TaJIoTeHaJIKMJI, CoIOepXamer OT N OO0 m aTOMOB yIJulepona.

[TouMepoM raJIOTeHaJIKOKCU—T'PYIIIIE ABJIAeTCHA OCF3;. B HEeKOTOPHX
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BapMaHTax peann3aluum raJIoOTeHaJIKOKCU-TpYyIiia ABJISAETCSA
VCKJIOUUTEJIbLHO (QTOPMPOBaAHHOM. B HEeKOTOPHX BapMaHTax pealus3alluu
aJIkMJIbHasa Tpylna comepxur oT 1 nmo 6 wmim or 1 nmo 4 aToMOoB
yoJiepona.

B HacToAmel 3BasBKe «UMaHO-Cp aJIKMJI» OTHOCHTCSA kK Tpynne Chn
aJikmia, 3aMeleHHOM’ IMAaHOTPYTIIIION . B HEKOTOPEIX BapraHTax
peanu3zaluM aJIKMJIbHasg TpPYINa coOepXuT oT 1 mo 3 aToOMOB yIUulepola.

B HacTodmelM 3agBKe II0ABJIeHME TepMMHAa  «MOHOLMKJIIMUECKUM»
nepen Ha3BaHMeM QparMeHTa O3HauvaeT, UToO O¢parMeHT COOEPXUT OIHO
KOJIBIIO .

B HacTodme¥ 3asgBkKe TepMUH «OPeHMIIAJIKUII» OTHOCUTCS K TpYyIIe
bopMyJIEL —aJIKMJIeH—QeHWI. B HEKOTOPHIX BapMaHTax peanm3alumumn
beHMIIANIKWII OpedcTaBJsgeT coBol GeHMI-Ci_3 aJKUI.

B HacToAmen 3aaBKe TEepPMUH KUIUMKJIOAJIKWIIY, VCIIOJIb 3y €MEIN
OTIeJIbHO WJIM B KOMOMHalIMM C IOPYTMMM TepMMHaMM, OTHOCUTCHA K
HeapoMaTUUEeCKOMY LMKJIMUECKOMY YIJIEBOIOPOOHOMY OQparMeHTY, KOTOPHM
MOXeT HeoOSa3aTeJIbHO COIepXaThb OIHY WM ©OoJiee aJIKeHWUJIEHOBHX T'PYII
B KaueCTBe YacCTU CTPYKTYPH KoOJblLa. I[MKJIOAJKWUJILHEE TPYINE MOT'YT
BKJIOUATE MOHO— WJIM IIOJIMUMKIIMUECKME (HAIpUMEpP, MMenmywn 2, 3 win 4
KOHIOEHCUPOBAHHEIX, CIMPOLUMKIMUECKUX WMJIM COeIMHEHHEX MOCTHKOBOM

Ppynnoﬁ KOJIell) CHCTeMH KoJell. B orperneJieHrMe LIMKJIOaJIKMJIa TaKXe

BKJIOUEHH (QparMeHTEH, CcoOepXalle OIOHO WM 0oJiee apoMaTUUeCKUX
KoJIell, KOHIEHCUPOBAHHBIX (T.e. MMEIOMMX o0y CBA3bL) c
LIMKJIO aJIKMJIIEL HEIM KOJILIIOM, HapuMep, BeH30JILHEE MIPOM3BOIHEE
LMKJIOIIeHTaHa, LMKJIOIIeHTeHa, LMKJIOTeKCcaHa U T.I. OovH WU

HEeCKOJIbKO  of0pal3ylmyx  KOJBIO aTOMOB  yIUlepola  LUUKJIIOaJIKMUIIbHOM
TPYIIE MOTYT OHBTE OKMCIIEHH C oOpaszoBaHMeM KapOOHWMIILHEIX CBA3el. B
HEKOTOPHX BapMaHTax peaju3aluM LUKIOAJIKWUJI [IpelcTaBJiseT cobol 3-
7-4JIeHHB  UMKJIOAJIKWUII, KOTOPHIM  ABJIAETCA  MOHOUUKIMUECKUM WU
BULIMKIMYECKMM. B  HEKOTOPHX BapMaHTax pealu3aluy  [IUKJIIOaJKWII

nopencTaBjsgeT cobo¥ 3-6 wmiIM  3-7 MOHOUMKIMUECKUM  LUKJIOAJIKMUII.

[TprMeprL LMKJIO aJIKMJIIE HEIX TPy BKJIDUAKT 1,2,3,4-
TeTparnapoHadTalvH, LIMKJIOTIPOIINII, LIMKJIOOYTUII, LUMKJIOIIeHTII,
LUMKJIOTeKCUII, LUMKJIOT el T, LMKJIOIIEeHTeHWUI, LUMKJIOTeKCEeHWUI,
LIMKJIOTeKCaIeHWI, LUMKJIOTEeNTaTPUEHNWII, HOPOOPHWUII, HOPIIVMHWII,

HOPKapHWMII, ajaMaHTVIJI W T.nHO. B HEeKOTOPEX BapPlMaHTaxX peajinmsalllill
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LMKJIOAJIKMIJIbLHA A TpyImna npelcTaBJIgeT cobour UM KJIOTIPOIINII,
LIUKJIOOYTUII, LMKJIOIEHTMII MM LUKJIOTEeKCHUJII.

B HacToAmer 3agBKe TEepMUH «UUKJIOAJKMIIAJIKMII» OTHOCUTCH K
Tpyle bopMyJIEL —AJIKMJIEHLUUKJIIOAJIKII . B HEKOTOPEIX BapraHTax
peanmMszaluum LUKJIOAJKUIIAJKWUII OpelncTaByigeT cobdon Cs.g7 HUKIOAJKMI-Ci-3
aJIKMJI, TOe LUKJIOAJKUJILHAaS YacTh SABJISETCS MOHOLMKIIMUECKUMN.

B HacToAmen 3agBKe TepMUH «TeTepoapuiy, VICIIOJIb 3y €MEIN
OTIOeJIbHO WJIM B KOMOMHaALMM C IOPYTMMKM TepMMHaMM, OTHOCUTCS K
MOHOLMKJIMUECKOMY WJIM [IOJULUUKIMUIEeCKOMY (HalpuUMep, HuMeonmeMy 2, 3
W 4 KOHIOEeHCHUPOBAaHHHX KoJIbLa) bparMeHTY apoMaTHUUIeCKOT'O
YyIJIEBOOOPOOa, CcoIOepXaleMy OIMH MM 00Jiee T'eTepOaTOMOB, BHOPAaHHHX
M3 asoTa, Ceph ¥ KKUCJopona, B KadeCTBe UYJIEHOB KoJikla. B
HEeKOTOPHX BapMaHTax pealu3aluM TeTepoapul OpelcTaBJgeT cobdom 5-6
YJIeHHBN TeTepoapwui, KOTOPHM ABJIAETCSA MOHOLMKJIMUECK/M MM
OUMLIMKINYECKMM, W COIepXxuT oT 1 nmo 5 artomMoB ynJjepoma m 1, 2, 3
mwim 4 TeTepoaTOMOB, He3aBUCUMO BHOPAaAHHEIX W3 a30Ta, Cepe U
KMCJIopona, B KadyecTBe UJIEHOB KOJIbIa . Korma yKa3aHHasd
TreTepoapuiibHaag TpyIla CcoIepXmuT 0oJee ueM OIMH TeTepOaTOMHBM UJieH
KOJIbLla, reTepoaToOMEl MOTI'YT OBTH OIOMHAKOBHMU MJIM  Pas3JIMUHBEMUA .
[lpyMepsl T'eTepOoapWUJIbHEIX TPYIIl BKJIKLUAKT, ©0e3 OI'PaHUUYeHMrd, IIUPUINH,
IUPUMUIOVH, [IMpasuH, OuUpanasuH, [IVNPpPOJI, OMpas30J, a30JIMJl, OKCas30J,
TMa30JI, UMMUIOa30JI, OypaH, THUOQeH WM IOOOOHEE.

[ISTHUJIeHHOe KOJIBIIO reTepoapuia npencTaBJIgeT cobom
reTepoapuil, KOJIBIO KOTOPOTO COOEPXMT IATb aTOMOB, I'Ie OIVH WK
BoJjiee (HanopmuMep, 1, 2 uiIuM 3) aTOMOB B KOJIbIE HE3aBMCHMO BHOpPAaHEH

m3 N, O m S. HpMMepaMM IIATUYIIEHHEIX T'eTepPOapPMJIBEHEIX KOJIel, ABJIAITCA

TUEeHNJI, bypui, INPPOJINII, VMU a30JInII, THMa30JIMII, OKCas0JInII,
IVpPasoJIn, M30THUaB0JINI, M30KCas0JInI, 1,2, 3-Tpuasoni,
TeTpa30JInI, 1,2,3-THainas30JImn, 1,2,3-oKcanra30JIni, 1,2,4-
TPMa30JINII, 1,2,4-Tagnas30Jm, 1,2,4-okxcanmra30Jmi, 1,3,4-

Tpuazomi, 1,3,4-tmammazoaua u 1,3, 4-okcaInasoJnil.

MecTHUJIeHHOE KOJIBIIO reTepoapuia IpencTaBJIgAeT cobomn
reTepoapuil, B KOJbIE KOTOPOTO COHNEPXMTCH MeCThb aTOMOB, I'Je OIWH
i ©OoJee (HanopuMep, 1, 2 wiu 3) aTOMOB B KOJIBIE He3aBUCHUMO
BrOpaHel M3 N, O m S. IllpuMepaMM MeCTUUJIEHHEX I'eTepOapMJIbHEIX KOJIEl]

ABJIAKRTCA nmprnani, IIMpasrMHMII, IIMPpYMMMIOVHWII, TPMa3MHNWII "
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IVpUOa3VHAI .

B HacToOAmeM 3agBKe TEepMUH «TeTepoapualIKMII» OTHOCUTCH K
TpyIe bopMyJIEL —aJIKMJIEHT eTepoapnul. B HEKOTOPEIX BapMaHTax
peannusaunuu TreTepoapmiiaIiKuUII npencrTaBjigeT cobon 5-6 YJIeHHBIN
reTepoapuii-Ci-3 aJIkiJjl, B KOTOPOM TeTepoapulibHas 4YacTb HABJIAETCH
MOHOLMKJIMUECKOM, BKJoUaeT oT 1 mo 5 aTomMoB yrJjepoma u 1, 2, 3
mwimm 4 TeTepoaTOMOB, He3aBUCUMO BHOPAaAHHEIX M3 a30Ta, CepH U
KMCJIOpOOda, B KadecTBe UWJIEHOB KOJIblla.

B HacTogmel 3BadBKe TepMUH «TeTePOUUKIIOAJIKUII», MCIIOJL3YEeMEM
OTHeJIbHO WMJIM B KOoMOMHALMM C IOPYIMMM TepMMHaMM, OTHOCUTCSI K
HeapoMaTHUUEeCKOM CcucTeMe  KoJiell, KOoTopasd MOXeT Heoba3aTeJIbHO
comepxaThk OINHY WMIM 0oJiee aJIKEHWJIEHOBYKR WM aJIKMHMIIEHOBYI TPYIIIE
Kak uYacTb CTPYKTYPH KOJbIla, M II0 MeHbIleM Mepe OIOMH IeTepoaToM,
BHOPAaHHHM M3 as0Ta, CepH M KUCJIopoHa, B KauecTBe ujleHa KOJIblla.
Korma yka3aHHBE TeTepOlMKJIOAJNKWUJIILHEE TPYIIIH colepxaT O0oJjiee UeM
OOMH TeTepoaTOM, YKa3aHHEEe TeTepoaTOMel MOTYyT OHTb OIMHAKOBHMMU
WM PasJIMUHBIMM . ['eTepOlMKIIOANKMIIbHEE TPYINILH MOTYT BKJIIOYATH MOHO-—
W MOJIMLIUKIIMYUECKUE (HanpuMep, MMEKIIYIO 2, 3 WJIN 4
KOHIOEHCUPOBAHHEIX, CIMPOLUMKIMUECKUX WJIM COeIMHEHHEX MOCTHKOBOMU
TPYIIIOM KOJIblla) CHUCTEeMH KoJiell. B omopenejieHMe TIeTepOolLMKJIOaJKMIa
TaKxe BKJIIOU e HE bparMeHTH, comepxamme OIOHO NI BoJiee
apoMaTHUUYeCKMX KOJIEl, KOHIEHCUPOBAHHEX (T.e. MMeK mMx OOMyl CBA3bL)
C HeapoMaTHMUECKMM KOJIBIIOM, Haopumep, 1,2,3,4-TeTpalMIPOXMHOJIMH U
T.II. ATOMH YyIJlepola WM TeTepoaTOMH B KOJIblle (KOoJblaxX) YyKa3aHHOMU
TeTePOUUKIIOAJKMIILHOM TPYIIE MOTYT OBTH OKMCJIEHH C of0pas3oBaHMUeM
KapOOHMJILHOY MM CYJIbOOHUIILHOM TPYINH (MJIM IPYTOM OKUCIJIeHHOM
CBA3M), WIM aTOM a30Ta MOXeT OHTb KBAaTEPHM30BaH. B HEeKOTOPHX
BapMaHTax peaJu3aluy TeTepPOoUMKIIOAaJIKMII OpelcTaBjsgeT codon 4-7
YJIeHHBN TeTepOLMKJIIOaJIKWII, ABJIAMUNC S MOHOLMKJINYECKIUM "
comepxamui 2-6 aToMOB YyIJepoma u 1, 2, 3 wmwin 4 TIeTepoaToMma,
HEe3aBMCHMO BEOpPaHHEIX M3 as30Ta, CepH M KUCJIopoha, B KaudecTBe
UJIeHOB  KOJIbIlA. [TpMepH  T'eTePOLUUMKIIOAJKMIIBHEX  TPYIINl  BKJIOUYAKT
a3seTuIVH, a3elaH, [OIUPPOJIMINH, [IUIIEPUIOMH, OIUIlepa3uH, MOPQOJIUH,
TUOMOPQOJIMH, IOMpaH UM 2-0KCO-1, 3-0OKCa30JIMOVNHOBOE KOJIBLO.

B HacToAmeM 3afdBKe TEepMUH «TeTepOLUMKIIOAJIKUIIAJIKMII» OTHOCUTCH

K TpPyIlIie @OpMyJ'IbI —aJIKMJIEHT €eTEePOUVMKIIO AJIKINII . B HeKOTOPHX BapPMMaHTax
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peadu3aluy TeTepOoLUUKIIOAJKWUIIAJIKMUII IIpelcTaBjsgeT cobdor 4-7-uJIeHHHM
TeTepOoUMKIIOaNKUII-Ci-3 aJIKMJI, B KOTOPOM I'€TepOLUKIIOAaJIKMIIbHad dYacThb
ABJISETCH MOHOLMKIMUECKOM, BKJIOUaeT 2-6 aTOMOB yIJepoma u 1, 2, 3
mwimm 4 TeTepoaToMa, He3aBUCHMMO BHOpPaHHEX M3 asoTa, CepsH U

Kucjioponma, B KadeCTBe UWJIeHOB KOJIBLa.

CoemmHeHMsd, ONMCaHHEE B HacTodlleM 3asdgBKe, MOTyT OHTbH
aCyMMe TPUY e CKUMA (HampumMmep, comepxaThb OOVH W BoJiee
CTepeolleHTPOB) . Ecamu He yKas3aHO MHOe, IIoOpalsyMeBalTCs BCe

CTepeOrM3OMEPE, TaKMe KaK OSHaHTMOMEPE M IMacCcTepeOMEPH. CoenmHeHMd
CoIJIaCHO  HacTodmeMy  M300peTeHUD, comepxamue acCyMMe TpUYeCKU
3aMelleHHEle aTOMElI YyIUlepOolla, MOXHO BEIOCJIATE B OITUYECKM AaKTMBHEX
MJIN paneMnueCKMX @opmax. B HaHHOﬁ obJlacTH TeXHVKM VM3BECTHEL
CIIOCODEL IIOJIY4UYEeHMA OIITNYIECKM AKTVIBHEIX @OpM ns3 OIITNMYEeCKM
HeaKTVBHEX MCXOIOHEIX BelleCTB, TarMe KaK pa3fgeJieHrMe paleMMUYeCKUX
cMecel MM CTepeoCeJIeKTUMBHHM CHMHTe3. IJS coedMHeHUM, OINMCAHHEIX B
HaCTOHmeﬁ 3a4ABKe, MOXeT CymeCTBOBATb MHOXeCTBO IreoOMeTPNUEeCKMX
M30MEPOB OJedMHOB, HOBOMHEIX cBA3er C=N u T.O., ¥ BCe YyKa3aHHHEe
CTabuIIbLHEE M3 OMEPEI BRKJIIOUWEHEL B HacToAdlee MgoépeTeHme. OnmcaHH
guc— n TOAHC—T'eOMeTpHUUeCKHUe M3OMEPEI COGHMHGHM% COTIJIaCHO
HacToAdlleMy MBO@peTeHMD, 17 nx MOXHO BEIIOEJIATDH B B Oe CMeCHr
M3OMEPOB WMJIM OTIOEJILHHX M3OMEPHEX GOpM.

PaszejieHMe palleMMUeCcKMX CMeCel COeIMHEHUM MOXHO IIPOBOIUTH

1P IIOMOIM JIIOOOTO M3 MHOTOUMCJIEHHEIX CIIOCODOOB, WM3BECTHEX B OaHHOM

ofbJlacTy TexHVKM. I[lpuMep TakKoro crnocoba BKJOUAeT (pPaKIMOHHYIO
IepeKprCTallJIN3alio c VCIIOJIL 30BAaHUEM XUPaJIbHOM pasmeiysomen
KIMCJIOTH, KoTOpad npencraBJigeT cobon ONTUYECKU aKTUBHYIO

OpTaHMUYeCckKyln KUCJIOTY, o00pas3yomyl COJM. IOoOXOIAmMUMY pPa3aesIaolMA
areHTaMM IJIS CIOCOOOB (QPakUMOHHOM IepPeKpUCTalliM3aluy SBJISOTCSH,
HalpyMep, ONTUYEeCKM aKTMBHBE KUCIJIOTH, Takye Kak D- u L-bopMe
BYHHOWM KUCJIOTH, IMALETUJIBUHHOW KUCJIOTH, OMNOEH3OMUJIBUHHOW KMCJIOTH,

MUHIAJIEHOM KIMCJIOTEHL, I0JIOUHOM KMCJIOTEIL, MOJIOUHOM KMCJIOTEL MJIn

pasJMuUHbEeEe OITHUYECKM aKTUBHHE KaMbopCyJJbObOKMCIJIOTH, Takue Kak [-
KaMbpopcyabboKMCITIOTa. Opyrue pasdesigomMe aTeHTH, OoOXOondmye OJIig

criocofosn @paKHMOHHOﬁ Ieperprucralljimsalirr, BRKJIOYAKT CTepPpeOM30OMEPHO

yycThe (QOPMH O-MeTuJIOeH3WUJIaMMHa (HanpuMmep, S- ¥ R-QOpMH MM
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OIMaCTEPEOMEPHO UMCTEHE  (QOPMH) , 2-PeHUITIINLVHOIA, HopsbenpmHa,
sbenprHa, N-MeTUIndenpmrHa, LIMKJIOTEKCUIID TUIIaM/Ha, 1,2-
OMaMMHOLMKIIOTEKCaHa M T.I.

PaszmejieHMe palleMMUeCKMX CMeCeM TaKXe MOXHO IIPOBOIUTE IIyTeEM
BIIIOUPOBaHN A Ha KOJIOHKE, 3all0JIHEHHOM OIITUYECKU aKTVBHBEM
pasnes oM areHTOM (HanpuMep, OVHUTPOBOEeH30MIIQeHMIITJIMLIMHOM) .
CrnelMaJIMCTH B OaHHOM 00JIacTM TeXHUKM MOI'YT OIpelesiSTh II0IXOISIYIO
KOMIIOBUILIMIO PacTBOPUTEJIeN OJIS SJIOUMPOBaHMUA .

CoeOMHEeHMUS COIJIAaCHO HaCTOAleMYy M300peTeHMI TakKxXe BKJIUAT
TayTOMEPHHE (QOpMEI. TayToOMepHEEe QOpME 00pal3ylnTcsa B pes3yJbTaTe
[IEpPEeCTaHOBKU OOMHAPHOM CBA3U u cocenHeM IBOMHOM CBA3U,
COIPOBOXIAKIENCS MUTpallMed OpOoToHa. TayToMepHbEle (QOPME BRJIOUAT
IPOTOTPOIIHEE TayTOMEPH, KOTOPHEe MOIpelcTaBJIgnT co0oM M30MepHHe
[IPOTOHMPOBAHHEE (QOPMHEI, MMEKIMME OOMHAKOBYI BMIMPUUECKYRD (QOPMyJIy U
CYMMapHBEM 3apsan. I[IpUMMepH OPOTOTPOINHHX TayTOMEPOB BKJIIOUAT IIapH
KeTOH — €HOJI, Iape aMuUI - WVMMIMHOBAad KWUCJIOTa, Iape JakTaM -—
JaKTVM, TIlapkl eHaMMH — MMWMH WM KOJIbIEBHEe (QOPMH, I'Ie I[IPOTOH MOXeT
3aHyMMaThb OBa wWiIM 0oJee TIIOJIOKEeHUM TeTepOlUKINUEeCKOW CUCTEMH,
HanpmuMmep, 1H- m 3H-mvmpasods, 1H-, 2H- u 4H-1,2,4-Ttpuasot, 1H- wu
2H-m3omumosr wu  1H- w Z2H-nmupasoJt. TayToMepHBEe  QOPMEI MOTYT
CyleCTBOBAThH B PaBHOBECUM VI [IPUHMMAaThE OOHY us bopwmM,
onpelelsseMbIX CTepuueCKUMA 3aTpyOHEeHMAMA, npu BEIOOpPE
COOTBETCTBYyKIEI0 3aMecTuTeJid. Hamopumep, cjelyeT I[IOHMMATL, UYTO

clienywpiee NMpa30JIbHOE KOJIBIO MOXeT o00pasOoBHBATE IOBa TayToMepa:

-~ s
9 10
R AN-R R N R10
HN-N N—-NH

[TpenmnosiaraeTcsHd, dTO bopmysia n300peTeHmnA oXBaTeBaeT oBa
TayToMepa.

CoeIVHeHU A COIJIaCHO HacCcTodAmmeMy M300peTeHUn TakKxe MOTYT
BKJIKHATE BCe€ M3O0TOIIEI aTOMOB, IIPHMCYTCTBYINMX B IIPOMEXYTOUWHEX WJIM
KOHEUHEX COeIMHeHMAX. WM30TOIE BKJIOUAKT aTOMBl, HMMellMre OINMHAKOBEE
aTOMHEEe HOMepa, HO pa3JiMUHBE MAaCCOBHE UMcJa. HalnprMep, WM3O0TOIIE
BOOOPOIa BKJIOUAKT TPUTUM U HOeuTepul. B HeKOTOPHX BapMaHTax

peammzauvu 1, 2 miam 3 CHp—-TpyHNlbl B a3eTUOVMHOBOM KoOJible QopMyJsiel I

3aMeHeHH Ha CHD mim CD,-Tpynny. B HEeKOTOPHX BapMaHTax pealnsalnu
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1, 2 mim 3 CH, wmwim CH-TpyHole B IUIIEPUOVMHOBOM KOJbLe OOpMyJiEl 1
3aMeHeHE Ha CHD, CD, wmiam CD-IpyIlly COOTBETCTBEHHO. B HeKOTOPHX
BapMaHTax peamuzauumn 1, 2, 3, 4 wmim 5 CHy wim CH-TPYIIH B
YKa3aHHOM IIUIIEPUIOMHOBOM KOJIbLe PopMyJiEl I 3amMeHeHEH Ha CHD, CD, wmiam
CD-rpynny COOTBETCTBEHHO.

[loopa3yMeBaeTCs, UYTO TEPMMH «COeIMHeHMe», MCIOJb3YyeMEll B
HacTodmel¥ 3adaBKe, BKJIOUaAeT BCe CTEPeOoM30MEepH, I'eoOMeTpuuecKue
M30MEPH, TayTOMEPHE M M30TOIE M300paXeHHBX CTPYKTyp. Kpome TorO,
npennojlaraeTCcs, YTO COeOVHEeHMs, OIMCaHHHE B HACTOAmMEeM 3asBKe IIpH
[IOMOWM Ha3BaHUA WM CTPYKTYPH KakK OIOHa KOHKpeTHad TayToMepHasd
bopmMa, BKIOUAKLT OpyIMe TayTOMepHEEe GQOPME, €eCJM KOHKPETHO He
YKa3aHO MHOe.

Bce coemmHeHMA UM UX QapMalleBTUUECKM IIpUEeMJIEMEIE COJIM MOTYT
CYIeCTBOBATHL COBMECTHO C IOPYTMMM BelleCTBaMM, TaKMMM KakK BoIOa U
pacTeoOpUTeN M (HalpMMep, B BMIe IMOPaATOB M COJIEBATOB) WJIM MOIYT
OLITL BEIOEJIEHEL.

B HEKOTOPHX BapMaHTax peanmusaumum COeOMHEeHUd COTJIaCHO
HacToAmeMy M300peTeHMIo WM UMX COJIM IO CYIeCTBY BHIOeJieHH. [lon
«BHIEJIEHE IO CYmMeCTBY» I[IOHMMAIT, UYTO COE&IMHEeHMEe II0 MeHLBIIeM Mepe
YaCTUMUYHO WJIM IO CyMeCcTBY OTIEJIeHO OT Cpelbl, B KOTOPOM €TI0
IOJIYYUIIM WM OOHaApPyXUJIIM. JacTuuHO pasnesieHHasa  QopMa  MOXET
BKJIOUATE, HalpmuMep, KOMIIO 3ULIMIO, ofoTralmeHHYIO COeOMHEeHNAMA
COTJIaCHO HacTodlleMy Mu300peTeHMb. Ilo cylmlecTBY pasleJieHHBEEe (QOpPMEL
MOTYT BKJIOUATL KOMIO3MIMM, COIepXalyue II0 MeHbIlelM Mepe IPYMEPHO
50%, no MeHbIeM Mepe OpuMepHOo 60%, IO MeHbBIIeM Mepe OpuMepHo 70%,
10 MeHbIleM Mepe TIOpuMepHo 80%, 1O MeHBINeW Mepe OpuMmepHo 90%, 10
MeHbIIe Mepe OpuMepHO 95%, OO MeHbBIEeM Mepe OpuMepHO 97% MM TIO
MeHBIIEV  Mepe IPUMEPHO 99% 1o Macce coenVHeHUM COTJIaCHO
HacToAmeMy N300peTEeHUD VI X coJien. Crioco®6u BEIIEJIEHU A
COeNMHEHUN ¥ UX COJIEVM MUPOKO M3BECTHH B HaHHOW OOJIaCTM TexXHUKMU.

dpazy «bapMalleBTUUECKU T[IPUEeMJIEMEI» MCIOJbB3YT B HacCToAmeM
3adgBKe OJIA ONMCaHMA COeOMHEeHUH, BelleCTs, KOMIIO3ULIWY  W/WIN
JeKapCTBEeHHEX (OopM, KOTOPEE B paMKax 3IpaBor'o MEeIOUIMHCKOTO
CYXIOEHMA IIOOXOOAT IJIA IIPUMMEHEHMI B KOHTAaKTe C TKaHAMM UYeJIOBeKa U
XUBOTHEIX, He BEIBEIBA A M3O0EITOUHYIO TOKCUUYHOCTE, paszipaxeHue,

QIJJIEPTHUUECKYD peaklMio WIM OPpyTIyilk OpodJeMy MM OCJIOXHEHUE, n
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UMET TpYeMJIeMOe COOTHOIEeHMe I10JIb3a/pPUcCK.

BrpaXeHNs  «TeMIepaTypa OKpyXaKlel Cpele» ¥  «KOMHaTHad
TeMIlepaTypa», VCIIOJIb 3y eMEBle B HacTodAleN 3aAaBKe, ABJIAITCA
OOWENPUHATEIMM B IaHHOM 0O0JIJaCTM TexXHUMKM M OTHOCATCHA B LEJIOM K
TeMlepaType, HalpuMep, K TeMmIepaType B3aUMONENMCTBUS, IPUMEPHO
PaBHOM TeMIepaType B IIOMelleHMM, B KOTOPOM IPOBOLOAT peakluo,
HalpyMep, K TeMIepaType OT NOpuMepHo 20°C mo npumepHo 30°C.

HacTosdamee ns3obpeTeHne Takxe BKJIOUAET bapMalleBTUUECKHA
IpueMJIeMBIE COJIM COeIMHeHUM, ONMCAaHHHBX B HacTodmeM 3asBke. B
HacTodme 3BadgBke «dapMalleBTUUECKM I[IpMeMIIeMBEe COJIM» OTHOCATCH K
IPOM3BOOHEIM  OINMCAHHEHX B  HacToOAmMelV  3adBKe COoeIMHeHUN, roe
MCXOOHOE COeIVHEHNE MOOUOULIMPOBAHO nyTeM IpeppalleHn s
CYWIECTBYKRIMETIO KUCJIOTHOT'O WMJIM OCHOBHOI'O (QparMeHTa B COJIEBY
bopmy. IlpuMeph OGapMalleBTUUECKM IIPMEeMIJIEMEIX COJIeM BKJUalT, 0e3
OT'pPaHUUeHUs, COJIM MUHEPAJIBHEIX WM OpTlaHUYeCKMX KUCJIOT M OCHOBHEHX
OCTaTKOB, TakKMxX Kak aMMHE; WMeJIOUHHE WM OplaHMdYeCcKue COJIU
KMCJIOTHEX OCTaTKOEB, TakMxX KakK KapOOHOBEE  KMCJIOTH; ¥ T.I.
OapMalleBTUUECKM [IpUeMIIeMble COJIM COIJIaCHO HaCToAlleMy MW300peTeHUIO
BKJIOUAKT HETOKCHMUHEE COJIM MCXOOHOTO COeOMHEHMUd, IIOJIYYeHHEHE,
HallpVMep, U3 HETOKCUYHEIX HEOPTaHMUEeCKMX WU OpITaHNUeCKMX KUCJOT.
PapMalleBTUUECKM [IpUeMJIeMble COJIM COIJIaCHO HaCTodlleMy M300peTeHUO
MOYXHO CUHTE3MPOBaTh ns3 MCXOIOHOTO COeIMHEHN, comepxamero
OCHOBHHEIM  WMJIM  KUCJIOTHHEM  dparMeHT, Opy  IIOMOWM  TPaIMLUMOHHBIX
XVMMUECKUX  CcliocoboB. B ofmeM ciydae yKas3aHHEE COJM  MOXHO
noJjiydyaThk I[IyTeM B3aMMOIEMCTBUA YKaB3aHHHX COeIMHeHUuM B dopMe
CBOOOOHOM KMCJOTH WMJIM OCHOBAHMA CO CTEeXMOMETPUUECKUM KOJIMUECTBOM
COOTBETCTBYKIETIO OCHOBaHMA WM KUCJIOTH B BOLNE WM OpTlaHUUYeCKOM
pacTeopuUTeJie WM B UMX CMeCH; B LeJIOM IIPeOllOUTUTEJIbEHEMM SABJISOTCH

HeBOIHEIE CpPEeIH, TakMe KaK IUSTUIIOBHM 9®Mp, STrJlaleTaT, CIIMPTEI

(HanpuMep, MeTaHOJ, 2TaHOJ, M3OIPOIIaHOJ MK Oy TaHOJI) VI
aleTOHUTPWMII (ACN) . [TepeueHb IIOIOXO O AMMX coJen IIpMUBeneH B
Remington's Pharmaceutical Sciences, 17-¢ 3naHue, Mack

Publishing Company, Easton, Pa., 1985, c¢. 1418 wu Journal of
Pharmaceutical Science, 66, 2 (1977), coIepxaHMe KaxXmoom U3

KOTOPHEX BRJIOUEHO B HACTOAIMYI 3aABKY BO BCeM IIOJIHOTe IIoCpelnCTBOM
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CCEUIKM. B HeKOTOPHIX BapMaHTaX peajiM3alluM COeOMHEHMHI, OIMCAaHHBE B
HacTodAlley 3asaBKe, BKJIOUAKRT N-OKCHUIHEE (QOPMEH.

Cures

CoemMHeHMda COIJIACHO HacTodlleMy M300peTeHND, BKJIOUaAA UX
COJIM, MOXHO IIOJIy4YaThb IIPpM IIOMOIM M3BECTHHEX CIOCODOB OPTaHMYeCKOT'O
CHMHTEe3a ¥ MOXHO CHMHTEe3MpOBaTh IIPKM IIOMOWM JIOOOTO M3 pPa3JIMUHEX
BO3MOXHEIX CIIOCOBOB CHMHTEe3a, Halomobue Tex, KOTOPHE YKas3aHHE B
CxemMax HMXe. B3auMMOIeMCTBUA MOJIA IIOJYUEeHMS COeOMHEeHUM COTJIacHO
HacTodmeMy n300peTeHND MOXHO IPOBOINTE B OO XO I AMMX
pPacTBOPUTENIIX, KOTOPHE JIETKO MOTYT  BHOMPATH  CIEeLUVaJIMCTH B
oBJIacCTU OPTaHMUYEeCKOT'O CHHTe3a. llogxongamye pacTBOPUTENM MOTYT IIO
CYIEeCTBY He B3aMMOINENCTBOBATE C M CXOIOHEIMU BelleCTBaMA
(peareHTaM) , I[IPOMEXYTOUHEIMM COEeOMHEHUAMM WM [IPpOoOyKTaMu IIpU
TeMIlepaTypax, [IPpU KOTOPHX NPOBOIAT B3aMMONEMCTBME, HalpuUMep, IIpH
TeMIlepaTypax, KOTOPHE MOTYT HaXOOUTLCHA B ouarasoHe oT
TeMIepaTypE  3aMep3aHuAa pacTBOPUTENId OO  TeMIepaTypH  KUIIeHUA
pacTBOopuUTeNa. JlaHHOe B3aMMOIEMCTBME MOXHO IIPOBOIOUTE B  OIHOM
pacrTBopuUTeJyie WM B 2 CMecu 0OoJjilee UeM OOHOT'O pacTBOpPUTENA.
CneuraJIMCTEL B HOaHHOM OO0JlaCTM TEexXHUKM MOTYT BHOMpPATh IOOXOOAMME
PaACTBOPUTENM IJIS KOHKPETHOM CTalIuM B3aMMOIOEMCTBMSA B 3aBUCHUMOCTU
OT KOHKPETHOWM CTaIuM B3auMONEMCTBUA.

[IolydyeHMe COeOMHeHMM COIJIaCHO HaCTOoAlleMy M300peTeHMI0 MOXET
BKJIOUATL BBeleHMEe U YyIOaJleHMe 3alliThl Pa3JIMUHEX XUMUUECKUX ITPYIIII.
CneuraJMCTH B IaHHOM 006JIaCcTM TexXHUKM MOTYT JIeTKO CIejlaTh BHBOI O
HeOoOXOOMMOCTHM NpOBeIeHMA M yIOaJleHMd 3allMTHE, a TaKXe BHOpaTh
COOTBETCTRYKIME 3allUTHHE IPYNIE. XUMMO 3SalUTHEX ITPYII  MOXHO
HavTu, HamopuMmep, B Wuts u Greene, Protective Groups in Organic
Synthesis, 4th ed., John Wiley & Sons: New Jersey, (2007),
comepXaHMe KOTOPOM BKJIOUEHO B HaCTOAMYyK 3aABKy BO BCeM IIOJIHOTe
[IOCPEnCTBOM CCBUIKU.

3a XOOOM  peakluun MOXHO HabJooaTh npu [IOMOIIN JIIOOBIX
IIOOXOOAMMX Ccrocofos, M3BECTHEIX B DaHHOM  0oB0JlacTM  TEeXHUKU.
Hanpumep, 3a o0Opa30oBaHMEeM IIPpOOYKTa MOXHO HaOJMOIaAThL OIPU I[IOMOIIU
CIIEKTPOCKOIIMUECKUX CPenCcTB, TaKMX KaK CIEeKTPOCKOIMA AOEePHOT'O
MaTHMTHOTO  pPe30HaHca (HanmpuMep, 'H wm ey, MHbpaKpacHad

CIIEKTPOCKOIINA, CHeKTpO(l)OTOMeTpMF[ (Hanpyﬂvlep, B IMalila3oOHe Yo-



38

BUOMMEI cBeT) , MacC—-CIeKTpOoOMeTpuUd WU npu TIOMOIIN
XpoMaTorpadnueCcKmux criocobos, TaKMx Kak BEICOKODObOeKTUBHA A
XMOKOCTHas xXpoMaTorpadmsa (BOXX) wmIM TOHKOCJOMHasa XpoMaTtorpadus
(TCX) .

CoemuHeHmrd QopMyJiel I MOTYT OHTE CHHTE3MPOBAHEL IIOCPENCTBOM
MeTOOUK, AHAaJIOTUUHEIX NIpuUBeOeHHBEM B cxeMax HIDKE . Cepun
IIPOU3BOIOHEIX 9 OunmMpasojyla MOTYT OHTH IIOJIYYEeHB COIJlaCcHO crnocobawm,
IoKaz3aHHEM Ha CxemMe 1. ApomMaTuueckas KucJoTa 1 §nJasa ynoobcTBa
MOXeT OHTL I[IpeBpaleHa B COOTBETCTBYOMMUM aMuOo 2 C IIOMOULIO
aMMIOIHOT'O peal'eHTa CcoueTaHud, Takoro kak BOP, PyOP, HATU, HBTU,
EDC M CDI. 3aMelleHue yxXondmein TPYIIIIE Hal (Hal MOXeT
IpenCcTaBJIATh cobon TaJjioTeH, OTs VI OTf) B 2 Ha 3-
TUOPOKCHAZEeTUINH oI NOJIy4eHuUs COeIVHEeHU A 3 MOXeT OHITH
OOCTUTHYTO [IPU TEeMIEePaTYypPHEX YCIOBUAX B MNOOXONOANleM pacTBOPUTEIE,
TakoM Kkak, 06e3 oI'paHuMuyeHuda, JIMCO (guMeTUIICYJBQOKCHI), HOUMOKCAaH,
IMo (DuMe THUIGoPMaMMT ) I NMP (N-MeTunJI-2-TIMPPOJIMIOH) , B
OPUCYTCTBUM OCHOBAHMSA, TaKOTO KaK KapboHaT KaJjmdg, KapboHaT Le3ud
uiIM Kap®oHaAT HaTPMA; WIM B YCJIOBMAX KaTaJlM3UPOBAHHOM MeObio
peakuun N-apuIMpoOBaHMA YJIbBMaHa C IIpMMeHeHreM wuonuma wMemmu (I) wm
kapboHaTa KajJud; WIM B YCJOBMAX KaTaJlM3MPOBAHHOM MHajlJladueM
peakuun o¢opMupoBaHusa C-N CBA3M C IIpUMeHeHMeM KcaHTdoca, BINAP
mimm P(o-Tol)s B KauecTBe JuI'aHOa M KapBOOHaTOM KaJlMa WK
KapOOHATOM Ile3Md B KauecTBa OCHOBaHMA. O, -HeHaCHIEHHEN HUTPUII 5
MOXeT OHTbL IIOJIYyUeH TIIPpM IIOMOmM peakuuy BurTtmra (Wittig) wmexnoy
I3 TUILMaHOMeTMIIQoCPoHATOM UM KeToHoM 4, KOTOPHIM MOXeT OHTh

IIOJIYUeH IMpM IIOMOmM OKMcJeHreM 3 1o IIiBepHy (Swern). Peakuusd

nprcoeOMHeHrsa Muxasjad 6 C O,P-HeHaCHeHHHEM HUTPUIOM 5 MOXeT
OPUBOIUTE K IIOJYUEHMIO CJIOXHOTO 5doupa OOPOHOBOM  KUCIOTH 7.
CoueTaHre 10 Cy3YKM CJOXHOTO 20upa OOPOHOBOM KMCJOTH 7/ U
nogxonmdamero TajJdubaa OMpasoja 8 MOXeT [IPUMBOIUTE K I[IOJIYUYEHUO
COOTBETCTBYKIETO MNPOM3BOOHOTO OuMNMpaszsoJa 9.

Cxema 1
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HekxoTophe MNIPOMBBOIOHEHE CJOXHOTO D2dMpa OOPOHOBOM KUCJIOTH /7

MOTYT OBTBH I[IOJIYUEHH COIJIACHO MeTOoIMKaM, IIOKa3aHHEM Ha Cxeme 2.

Peaklusa IMpucoeguHeHMs Muxasjiasgs 6 C O,B-HeHacCHmeHHHEM HUTPpUJIOM 10
MOXET IMPMBOIOUTL K IIOJIYUEHMIO CJIOXHOTO 2dMpa OOPOHOBOM KMUCJOTH 11.
YonaneHue Boc-TpynmnH MoOXeT OHTL OOCTUIHYTO B KMUCJOM cpele C
IoJIydeHVeM COOTBETCTBRymMero amyHa 12. Ipy 3aMeleHur YXOOAmen
rpynne Hal B 2 Ha 12 MOXHO TIOJyYaTh CJOXHHM 5dup OOPOHOBOM
KMCJIOTE 7/ IpM TeMIepaTypPHHX VYCIJIOBMAX B IMOIOXOOAMEM pPacTBOPUTEIE,
TakKoM Kak, 0e3 oI'paHMueHMusa, aleToHuTpwmi, IMCO, mmokcaH, IMO wnim
NMP, B IIPUCYTCTBUM OCHOBAHUA, TakKoI'o Kak Kap®boHaT KaJud,
KapboHaT Le3usa, KapboHaT HaTpusia, OCHOBaHMA XyHUTa uiam DBU.

CxemMma 2
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HexoTophe TNpPOM3BOIHEE 21 Ounmpasoja MOTYyT OHTH IIOJIyYeHH
coTJlacHo crnoco®awm, TIokasaHHEIM Ha Cxeme 3. CJOXHBEE TaJloTeH—
apoMaTuueckue Soéupe 13 MOTYT OHTL IIpeBpalleHE B COOTBETCTBYIIME
ajkeHel 14 nOpu [OoMomM —codeTaHusd 110 Cys3yKM  CJIOXHHEX TajloTeH-—
apoMaTUuecKkux 5¢0uMpoB 13 ¥ CJOXHHX BUHMJIIOBHX 20UPOBR OOPOHOBOM
KMUCJIOTH . AJIKeHH 14 MOXHO IOIBepraTh B3aMMOOEeVCTBUIO C MIOIXOINSIVMUA
3aMel e HHEIMU KeTeHaMM (TaxuMM KakK IUXJIOPKeTeH) opu 2+2
UUKJIONPUCOEOAVHEHUNM C IIOJIyUeHMeM IUXJIOPKeTeHUMKJIOOyTaHoHOB 15. B
BOCCTAHABJIMBAKMMX YCJIOBUAX (TaKMX Kak LIMHK B YKCYCHOM KMCJOTE

IpM TIOBHIIEHHOM TeMIepaType) IMXJOPKEeTEHIUKIJIOOYTAHOHH 15 MoTyT

OLITL [peBpaleHs B IUKJIOOYTAHOHH 16. o, -HeHacholeHHEe HUTPUIE 17
MOTYT OBTE O0O0Opa30BaHE IPM IIOMOMKM pPeaKUMM LIMKJIOOYyTaHOHOB 16 C

peareHToM XopHepa-YoOCcBOpTa-OMMOHca. CJOXHHE 520MPE © OOPOHOBOM

KMCJIOTH MOXHO TIIOOBepTaTh B3auMMONEMCTBUIO C O, B-HeHaChlleHHEMUA
HUTpuiIaMt 17 B YCJOBUAX pPeaklUuMM IOIpUCcOoeIVMHeHUd  Muxasjsga B
IPUCYCTBUN areHTOB coueTaHMusa c IIOJIYUeHMeM  COeIMHEeHUM 18.
CoueTaHre 10 Cy3YKM CJOXHHX 20upoB 18 OOPOHOBOM KMUCJIOTH U
MNOOXOOAMMX TalluIoB OIMUpas3ojyla 8 MOXeT [NIPUMBOIUTE K  IIOJIYUYEHUO
COOTBETCTBYKIMX IIPOMU3BOMOHEX OUIMPas30JioB 19. I'MIPOJIM3  CJIOXHBIX
50UpPOoB 19 B OCHOBHBEIX YCJIOBMAX MOXET IMIPMBOIMTBL K IIOJIYUEHUK KUCIIOT
20. Avmpgel 21 MOTYT OHTE CHMHTE3MPOBAHE IIyTeM CcodeTaHMsa KucjoT 20

C TIoIOXoOmAmyiMi 3aMelleHHBIMY aMMHaMM C IIPpMMeHEeHVMeM aMMIHEBEIX aTl'€HTOB
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coueTaHMda, Takmux kak BOP, PyBop, HATU, HBTU, EDC wmawm CDI.
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MeTonrr

B HacTodAmel 3asgBKe IIpelJIOXeH CHoco® MoJydeHUsA  CoJieN,
ONMCaHHEIX B HaACTOAMEM 3asBKe, BKJIOUAKIUM B3auMMoIelcTBUe 4-[3-
(uMa"HoMeTwmJI) —-3—- (3", 5'-OouMe THII -1H,1'H-4,4"'-ounupa3oya-1-
wi) azerunuHe-1-wmin] -2, 5-oudrop-N-[ (13) -2, 2, 2-TpudTop-1-

MeTMJIRTUI] OeH3aMKIa C KHUCJIOTOM, BHOpaHHOM U3 GOCOOPHOM KUCIIOTH,
XJIOPUCTOBONOPOIHOM KMCJIOTH, OPOMMCTOBOOOPOIHOM KMUCJOTHL M CepHOM
KMCJIOTEL C IOJIydeHMEeM COJIM YKa3aHHHX COeOMHeHUlM. B HeKOTOPHX

BapMaHTax peajgM3alMy B YKasaHHOM CHoco0e MCIOJL3YIT OT IIPUMMEPHO

0,55 mo 1,5 »KBMBAJIEHTOB YKa3aHHOM KMCJIOTH Ha DSKBMBaJIeHT 4-[3-
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(IMa”HoMeTwJI) —3— (3", 5'-gumeTHI -1H,1'H-4,4"'-ounupa3oya-1-
wi) asermuauH-1-wmi] -2, 5—-ouprop-N-[ (1S) -2, 2, 2—-TrpudTop—-1-
MeTUJISTUI ] OeH3aM1ia .

B HeKOTOpPHX BapMaHTax peajiM3alluM YKasaHHHM CIOCOO BKJIIOUAET
B3arMoOIeNcTBUe 4-[3- (umaHomeTwir) -3- (3", 5'"-gumeTmn-1H, 1'H-4,4"-
bunmpaszoJy—-1-ui) azeTuauda—1-muil -2, 5S—-oudrTop-N-[ (1S) -2, 2, 2-TpudTop-
l-MeTuIInTIMII] ODeH3aMUIa C bochopHOM KM CJIOTOM B KOMIIOHEHTEe—
pPacTBOpPUTEJIe IIpM TeMIepaType BHIe KOMHATHOM  TeMIepaTypH C
oBbpasoBaHUeEM COoJIn 4-[3- (uma"goMeTwmJI) -3—- (3', 5'-oumMmeTnsi—-1H, 1 "H-
4,4"-bunnpaszoii-1-mi) azeTuauH-1-mi] -2, b—ogudTop-N-[ (135)-2,2, 2-
TpudTOop-l-MeTUIIRTUII] OeH3aMKIa ¥ GOCOOPHOM KMCIOTEH. B HEeKOTOPHX
BapMaHTax peanlu3alyy TeMIepaTypa CcocTaBiageT oT npuMepHo 40°C mo

npryMepHo 70°C. B HEKOTOPHX BapMaHTax peajJus3aluM TeMlIepaTypa

cocTaByseT OT npuMepHo 45°C mo npuMmepHo 55°C. B HEKOTOPHIX
BapMaHTax peajJM3allMM KOMIIOHEHT-PaCTBOPUTENE COIEPXUT DSTaHOJ. B
HEKOTOPEX BapMaHTax peajJu3allyM KOMIIOHEHT-PaCTBOPUTEJL COIEPXUT
alle TOHUTPWII . B HEKOTOPHIX BapmaHTax peann3auun KOMIIOHEHT—
pacTBOpUTEJIb CONEPXUT M3OIPOIIaHoJ . B HEKOTOPHIX BapraHTax
peanlr3aluy KOMIIOHEHT-PaCTBOPUTEJIE COINEPXUT MeTaHOJI. B HEeKOTOPHX
BapMaHTax peajM3ally KOMIIOHEHT-PaCTBOPUTENLE COOEPXUT MeTaHOJ U
M3O0IIPOIlaHOJ . B HEKOTOPHIX BapmaHTax peannusaumun KOMIIOHEHT—
pacTBOpPUTEJIb COOEepXUT MeTaHOJ, M3OIPOIlaHoJl U H-TelTaH. B
HEeKOTOPEX BapMaHTax pealu3aluy CcIoco0 OOINOJHUTEeJIbBHO BKJKUAET
oxXJlaxIeHre CMeCM OO KOMHATHOM TeMIepaTyPH ¥ OMIbLTpalMio OJIg
BHIOEJIEHUS COJIM. B HEKOTOPHX BapMaHTax peajlu3alluy YKa3aHHHM
crmoco® OONOJIHMTEJIBHO BKJIUAaeT YyIaJlIeHMe dYacTKM PacTBOPUTENS C
oBpa30BaHNEM KOHIeHTPUPOBaHHOM CMecCHu nepen yKasaHHOM
bubTpalield. B HEeKOTOPHX BapMaHTax peaM3alliM YacThk PacTBOPUTEIIS
YyIaJaoT IPY [MOMOMMY IUCTUILIISLINNA .

B HacTo4dmel 3adBKe Takxke OpelJIOXeH CIocod IMMoJydeHusa coJimu 4-
[3- (uMaHOMeTMJI) —3—- (3", 5" —OouMeTHJI -1H,1'H-4,4"'-ounupa3oma-1-
wi) aserunuHa-1-mi] -2, 5—-ouprop-N-[ (1S) -2, 2, 2-TrpudTop—-1-
MeTUJI2TUI] OeH3aMM1Ia u bocdoopHOM KMCJIOTHI, BKJIOY AN
BamMomencTBue 4-[3- (umaHoMeTms) -3-(3',5"'-ouMmernsr -1H,1'H-4,4'"-

OunmpasoJi—1-ui) azeTunouia-1-mui] -2, 5—-gudrop-N-[ (1S) -2, 2, 2-TpudTop-



43

l-MeTnisTHII] OeH3aMMUIa C bocdoopHOM KUCJIOTOM B KOMITOHEHTE—

pacTBOpuTEJIe, COIepXalleM MEeTaHOJ M WM3O0MNPOIaHOJ, IIPM TeMIepaType

oT npuMepHo 40°C mo mnpuMepHo 70°C C NOJydeHMEeM CMeCH, BKJIOUAaIeNn
cojib  4-[3- (umaHoMeTwm) -3—- (3',5"'-ogumeTnsn  -1H,1'H-4,4'-0Ounmpasoji—
1-wun) azetuouba-1-mi] -2, 5—-oudpTop-N-[ (1S) -2, 2, 2-TpudTop—-1-

MeTUISTUI] OeHzaMuaa ¥ GoCHOPHOM KMCJIOTE. B HEKOTOPHX BapMaHTax
peanmMzaluM yKaz3aHHBM CIOoCOo0 MHOONOJHUTEeJLHO BKIOUaeT nobaBJieHMEe K

YKasaHHOM CMeCTM H-TelTaHa IpKM TeMIepaType oT npuMepHo 40°C mo

npuMepHo 70°C ¢ obpas3oBaHMEeM BTOPOM CMeCH. B HEKOTOPHX BapMaHTax

peajiMzalMM  B3aMMOLEMCTBUE OCYWeCTBJIALT npu TeMIlepaType OT
npuMepHo 45°C mo npuMmepHo 55°C. B HEKOTOPHX BapMaHTax peai3alluu

B3aMMOIEMCTBME OCYIEeCTRJIAT IpM TeMIepaType OpuMmepHo 50°C.

B HeKOTOPHX BapuMaHTax peajJu3alMM B  HacCToAmeM  3asgBKe
OOIOJIHUTEJIBHO MPelJIOXeH CIoco0 IMoJiydeHUMda coJu 4-[3- (LMaHOMeTWJI) —
3-(3'",5"-oumeTni  -1H,1'H-4,4"'-0unupaszoy-1-mi)azerunmua—-1-mia] -2, 5-
nubTop-N-[ (1S) -2, 2, 2-tpudTop-l-MeTunsTmj] OeHzaMuoa U  dochopHOM
KMCJIOTH, BKJIOUAINN

(a) pacTBOpeHMe coJm 4-[3- (umaHoMeTu 1) —-3— (3", 5'-numMeTHII-
1H,1'H-4,4"'-0unupa3ona-1-mi) azerunuea-1-mj] -2, S—oguoTop-N-[ (1S) -
2,2,2-tpudTop-1l-MeTUISTUII] OeH3aM1Ia 7 bochopHoOM KM CJIOTEL B
MeTaHOJIe TIIpM TeMiepaType oT npuMmepHo 40°C mo npuMmepHo 70°C c
ofpasoBaHMEM IIEPBOV CMeCH;

(b) moBaByieHMe H-TeNTaHa K IIepBOM CMeCu IIpM TeMiIepaType OT
npuMepHo 40°C mo mnpumepHo 70°C ¢ obpaszoBaHMEM BTOPOM CMeCH; U

(c) oxJlaxIeHMe BTOPOM CcMecu C TIoJiydyeHueM coJim  4-[3-
(LMa”HoMeTwJI) —=3— (3", 5'-gumeTH -1H,1'H-4,4"'-ounupa3oya-1-
wi) azsermuauH-1-uiua] -2, 5—-ouprop-N-[ (1S) -2, 2, 2-TtpudTop—-1-
MeTUJIS T ] OeH3aMuaa ¥ (oCPOPHOM KUCJIIOTEH.

B HeKOTOPHX BapMaHTax pealMs3allMM VYKa3aHHHM clIoco® corJjiacHO
IpenmecTRYIEeMY BapuaHTy peaamu3alnm OOIOJIHUTEJILHO BKJIIOUAET
OVCTUJIJIALMIO 10 MeHbIlel Mepe YacTM MeTaHoJla M3 IIepBOM CMecHu Iepen
cranuer (b). B HEeKOTOPHX BapMaHTax pealM3allMM yKasaHHBM CHoco0
COTJIaCHO IpenmecTRyIeMy BapuaHTy peaam3almm OOIIOJIHUTEJILHO
BKJIOUAET MOUCTUIJISLIMIO TIIO MeEeHbIIel Mepe uYacTM MeTaHoJa M/UWiIuM  H-

TerTaHa M3 BTOPOM CMecHu Iepel cTaiuel (c). B HeKOTOPHX BapMaHTax
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peam3zaumuy cramuu (a) u (b)) OpoBOOAT HpKM TeMIlepaType OT IIPUMEPHO
45°C mo mnpuMepHo 55°C. B HEKOTOPHX BapMaHTax peajr3aluyu CTaIun

(a) m (b) mpoBOIAT HpU TeMIepaType OpuMepHo 50°C.

B HEeKOTOPHX BapMaHTax pealMs3aluM YKa3aHHHM CcrIocob BKILUaeT
B3auMomemncTBue 4-[3- (umaHomeTmii) -3-(3',5"-oumeTmst -1H,1'H-4,4"'-
Bunmupaszos—1-wui)azeruauH—-1-wmi] -2, 5—oudprop-N-[ (1S) -2, 2, 2-TpudTop-
l-MeTuIsTUII] 6eH3aMMIa ¥ XJOPUCTOBOOOPONHOM KMCJIOTEH B KOMIIOHEHTEe-
pacTBoOpuUTeJIe TIIPM TeMIepaType  BHIle KOMHATHOM  TeMIepPaTypH C
obpazoBaHueM coJm 4-[3- (umaHoMeTus)-3-(3',5"'-oumeTnsi  -1H, 1'H-
4,4"'-bunnpas3oi-1-mi) azeTuanH—-1-wmi] -2, b—ogudTop-N-[ (135)-2,2, 2-
TeudTOop-1-MeTUJISTUII] OeH3aMMIa U XJOPUCTOBOOOPOIOHOM KMUCJOTH. B
HEeKOTOPHX BapMaHTax peaju3alliM B3auMOIEVCTBUE OCYIEeCTBJISAT IIPU
TeMIlepaType, IPMMEepHO paBHOM KOMHAaTHOM. B HeKOTOPHX BapuaHTax
peann3zalnumn KOMIIOHEHT-PpacTBOPUTEIb COOEPXUT 2-0yTaHoJI. B
HEeKOTOPHX BapMaHTax peajM3aly KOMIOHEHT-PAaCTBOPUTEJIL COIEPXUT
M30IPOIIaHOJ . B HEeKOTOPEIX BapMaHTax peaamn3alumu KOMIIOHEHT—
PAacCTBOPUTEJIL COOEPXUT MBOMIPOIaHOJ M M30IponuialleTaT. B HeKOTOPHX
BapMaHTax peajlu3aluM CIoCOo0 HOOMNOJIHUTEJIEHO BKJKUYAET OUJIIbTPALIMIO
I0JIS BHIOEJEeHMS COJM. B HEeKOTOPHX BapMaHTax pealu3aluM CIocod
OOIIOJIHUTEJIBHO BKJIOUAEeT IIPOMEIBAHME BHIEJEHHOM COJIM MeTUJI-TPEeT—
OYTUIIOBEM 5OUPOM.

B HeKOTOPHX BapMaHTax peaJiM3alluM YKaB3aHHHM CIOC0O BRJIOUAET
B3amMomemcTBue 4-[3- (umaHoMeTmii) -3-(3',5"'-ogumMernsr -1H,1'H-4,4'-
bunmpasoJyi—-1-ui) azeTuaua—1-mil -2, 5—oudTop-N-[ (1S) -2, 2, 2-TpudTop-
l-MeTunsTUII] 6eH3aMyIa ¥ OPOMUCTOBONOPONHOM KMCJIOTH B KOMIIOHEHTEe-
pacTBopuTeJe TIIPpM TeMIepaType  BHIle KOMHATHOM  TeMIepaTypH C
obpazopaHueM comu 4-[3- (umaHoMeTun) -3-(3',5"'-oumernan  -1H,1'H-
4,4"-bunnpas3oi-1-mi) azeTuanH—1-wmi] -2, 5—-ogudrop-N-[ (135)-2,2, 2-
TepudTOop-1-MeTUJISTUII] OeH3aMMIa U OPOMUCTOBOOOPOIHOM KMUCJIOTH. B
HEeKOTOPHX BapMaHTax peaju3allMM B3auMOIEVCTBUE OCYIEeCTBJIAT IIPU
TeMIlepaType, IIPMMEepHO paBHOM KOMHATHOM. B HeKOTOPHX BapuaHTax
peann3zaluumn KOMIIOHEHT-PaCTBOPUTEIb COOEPXUT M30IPOoIaHo. B
HEeKOTOPHX BapMaHTax peajlu3allMM KOMIOHEHT-PAaCTBOPUTEJIL COIEPXUT
M3O0IPOIaHoJI M BOIOy. B HeKOTOPHX BapMaHTax pealu3alur crocod

OOIIOJIHMTEJIBEHO BKJIKUaeT (]_)I/IJ'H:: Toaumio OJIA BEIOEJIEHMA COJIN . B
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HEKOTOPEIX BapMaHTax peajlu3aluy CIoco0 OOIIOJHUTEJIBHO BKJIIKUAET
IIPOMEBAaHME BHOEJIEHHOW COJIM MeTUJI-TpeT—-0yTUJIOBEM 30MPOM.

B HeKOTOPHX BapMaHTax peajlMs3aluM VYKa3aHHHM CcrIocof® BKIUaeT
B3auMogercTBmue 4-[3- (uMma”HoMeTwsl) -3-(3',5"-gumermsr -1H,1'H-4,4'-
BbunmpaszoJy—-1-ui) azeTuauda—1-muial -2, 5S—-oudTop-N-[ (1S) -2, 2, 2-TpudTop-
l-MeTmsTUII] 6eH3aMKIa ¥ CepHOM KMCJOTH B KOMIIOHEeHTe-pacTBOpUTEee

c obpazoBaHuMeM coJim 4-[3- (umaHomMeTrwmi)-3-(3',5"'-gumeTnsi -1H, 1'H-

4,4"-0unupas3oi-1-mi) azeTuguH-1-mi)] -2, b—gudTop-N-[ (135)-2,2, 2-
TeudTOp-1-MeTUJISTUII] OeH3aM1uIa UM CEePHOM  KUCJIOTH. B  HEKOTOPHX
BapMaHTax peann3alumumn BRaMMOIeNcTBMeE OCYIMEeCTRBJIST npu

TeMIlepaType, IPMMEPHO paBHOﬁ KOMHaTHOM TeMIlepaType. B HeKOTOPEX

BapMmaHTaxXx peajimsalulnm KOMIIOHEHT-PaCTBOPHUTEIIb COIOEepPXNT
M3O0IIPOIIaHOJI. B HeKOTOPEIX BapMmaHTax pealJimzsalumm crioco®
IOOITIOJIHMTEJIEHO BRJIOUAEeT (]_)I/IJ'H:: Taluumio IOJI4 BEHIIOEJICHMA COJIM . B

HEeKOTOPEX BapMaHTaX peaJlM3alll BRaMMoOIelcTBUE OCYMEeCTRBJIIAKT IIPU

TeMIlepaType IpuMepHo 60°C. B HEKOTOPHX BapMaHTax peaJu3aluu
KOMIIOHEHT-PaCTBOPUTEJIE COOEPXUT M3O0IPONaHON M BOLY. B HeKOTOPEHX
BapMaHTax peajnus3aluu CIoCco0 OONOJIHMUTEJIEHO BKJIOUYAEeT OXJIaXIeHNe
CMeCHM OO KOMHATHOW TeMIepaTyph ¥ OUIbLTPalUMi IJIS BHIOEJIEHUS COJIU.
B HeKOTOPHX BapMaHTax peajMs3aluyM CIOCO0 OOMINOJIHUMTEJIbHO BKJIUAET
IIPOMBIBAHME BHIOEJIEHHOM COJIM MeTUJI- TpeT—-0yYTUIIOBEM 2QUPOM.

Criocobrr

CoeIMHeHMA COTJIaCHO HacToAleMy n300peTeHUD ABJILAITCA
uHruduTopamr JAK, M OoJblasg YaCThb COeOMHEHMM COIJIaCHO HacCTOAleMy
n300peTeHUn SABJIARTCSA CeJIEKTUBHEIMM MHITHOUTOpaMu JAK1l. CeJIeKTHBHBMN
nHTruduTop JAK]l mnpencTaBJgeT coOoM CcoeIMHeHMe, KOTOpoe MHIUOUPYET
aKTMBHOCTE IpennouTruTesibHO JAK]l 1[I0 CpaBHEeHMK C JOpyI'mMm SHyC-
KMHaszaMr. HamopuMmep, VYKas3aHHEE COelIMHEHMI COIJIACHO HacCToAlleMy
n300peTeHUn MNPEeNIoUTUTEJIEHO MHTUOMPYIT JAKl 1O CpaBHeHMI C OIHOU
i BoJiee mu3 JAK2, JAK3 um TYK2. B HeKOTOPHX BapMaHTax peajin3aluu
YKas3aHHEE COeOMHEeHMS MHIMOMPYKRT IIPelllOUTUTEeJIEHO WMHIMOupyoT JAKI
o cpaBHeHu© Cc JAK2 (HamopuMmep, MMehT CcooTHomeHre JAK1/JAK2
ICs0>1). B HeKOTOPHX BapMaHTax peaju3alMy yKas3aHHBEe COeOMHEeHUA
ABJIAKTCA IpuMepHO B 10 pa3s 0OoJjiee CeJIEKTUBHBEMM I[10 OTHOIEHMU K

JAKl, uyem k JAKZ. B HeKOTOPHX BapMaHTax peajM3aluM YKa3aHHHE
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COeNMHEHMSA ABJAKRTCH IIPMMEPHO B 3 pasza, IOIpuMepHo B 5 pas,
npuMepHo B 10 pas3, nopuMepHo B 15 pas wiam nopuMepHo B 20 pas BOoJiee
CeJIEKTUBHEIMM I10 OTHomeHMon K JAKl, uyem k JAK2, UTO BBEUMCIIEHO
nyreM msMepeHusa ICso npu 1 MM ATP (Hanpumep, cwm. Illpumep A) .

JAK]1l urpaeT IJUIaBHY POJb B pPAOe CUTHAJLHHX IYTelV LUUTOKMHOB
n  dakTOpPOB poOCTa, KOTOPHE Opu  HapylLeHUM  peryJiaumMyM  MOTYT
CriocoBCcTBOBATE WMJIM IIPUBOIUTE K OOJIE3HEHHEIM COCTOSHMAM. Hanpumep,
YPOBHM IL-6 TIOBHIIEHH IIPM PEBMaTOMIHOM apTpuTe, 3abojieBaHUM, IIPU
KOTOPOM, Kak npennojilaraeTcsHd, chie) OKa3HBaeT oTpuLIaTEJILHOE
BosIevcTBUe (Fonesca, J.E. u 1gp., Autoimmunity Reviews, 8:538-
42, 2009). TIloCcKOJIbKY TIIO MeHBIIeM Mepe 4YacTb CculHaluHTa I1L-6
ocymecTBJIgeTca uYepes JAKl, oxmpmaeTcs, UTO IOIpsAMOe WMIM HepsaMoe
npoTuBOomercTBre IL-6 TIOCPeACTBOM MHIUMOMpoBaHMA JAK]l obecrnedur
IIOJIOXUTEJILHEM KIMHUUECKUM pesyabTaT (Guschin, D., N. u »gp. Embo
J 14:1421, 1995; Smolen, J. S.m mp. Lancet 371:987, 2008). Kpowme
TOT'O, TIIPM HEKOTOPHX pPaKOBHX 3abojieBaHMAax JAK]l MyTHMpyeT, OPUBOIA
K KOHCTUTYTHMBHOMY HeXeJlaTeJIbLHOMY POCTY OINYXOJIEBHX KJIETOK U UX
BrkMBaeMocTu (Mullighan CG, Proc Natl Acad Sci U S A.106:9414-8,
2009; Flex E.m gnp.d Exp Med. 205:751-8, 2008). Ilpy »Opyrmux
AYTOMMMYHHEX  3af0JieBaHMAX W PaKOBEX 3a00JIeBaHMAX  [IOBHIIEHHEE
CHUCTeMHEEe VYPOBHUM BOCIIAJIMTEJIBHEX LIUTOKMHOB, KOTOPHE AaKTUBUPYIOT
JAKl, MOTYT Takxe BJMATL Ha 3abojieBaHue U/UJIM CBA3aHHEE C HUM
CUMIITOME. TakuM oO0pas3oM, IalMeHTaM C TaKuMuy 3aboJieBaHUMAMM MOXET
IoMoub uHIMOMpoBaHue JAKIl. CeJlIeKTHMBHEE MHIMOMTOpPH JAK]l MOTyT
OHITH 20OeKTUBHEMI, He BEISEIBA A HEeHYXHBIX u IIOTEeHUMAJIBEHO
HeXeJlaTeJIbHEX 200eKTOB OT MHIMOMPOBaHMA Opyrmux JAK-KMHa3.

CeJleKTUBHHE MHIMOMTOPH JAKl, oTHOCHUTeJIbHO »Opyrux JAK-kuHas,
MOTYT MMETHL pPAL TepaleBTUUeCKUX NIPerMMyIleCTB I[I0 CPaBHEHMI C MeHee
CEeJIEKTUBHEIMU MHIMOUTOpaMM. KacaTeJIbHO CeJIEKTMBHOCTM B OTHOIEHUU
JAK?Z2, CUTHAJIVHT pana BaXHEIX LIUMTOKVHOB u barTOpPOB pocTa
ocymecTBJsgeTca udepes JAK2, BKJIKOUadA, HallpUMMeEpP, DBDPUTPONO3THH (Epo)
n TpoMmbonosTuH (Tpo) (Parganas E m mp. Cell. 93:385-95, 1998).
Epo mnpezncraBysgeT cobo¥ KJIOUeBOM (QaKToOp poCTa IIpU IIPOMU3BOIOCTBE
KpaCHBIX KPOB AHEBIX KJIETOK; cJlenoBaTeJIbHO, HEeOOCTaTOUHOCTE
3aBMCHMOTO OT Epo CHUTHaJMHTa MOXeT IOIPMBOIOUTEL K CHIMKEHMIO UMciia

KpaCHHEX KPOBSHEIX KJIeTOK M aHeMuu (Kaushansky K, NEJM 354:2034-
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45, 2006) . Tpo, ABJIAMUNCS OpyTMM OpuMepoM JAK2-3aBUCHUMOTO
baxkTOopa poOCTa, HUIpaeT IJIABHYK POJIbE B KOHTPOJIe OpoJinbepalunu U
CO3peBaHMa MerakKapMOLUMTOB —  KJIETOK, M3 KOTOPHX 00pa3ynTcd
TPOMOOLMTEL (Kaushansky K, NEJM 354:2034-45, 20006) .
COOTBETCTBEHHO, YMeHBIIEeHE CUTHaJMHTa Tpo YMEHBIINUT UMCJIO
MeraKapMroLMTOB (MeTaKapMOUMTOIIEHNA ) n CHUBUT KOJIMYECTRBO
UUPKYJIMPYRIMX TPOMOOUIMTOB (TPOMOOLUMTOIIEHMSA) . 3TO MOXET IIPUBECTU
K HexeJlaTeJIbHOMY W/WJIM HeKOHTPOJUPYEeMOMY KPOBOTeUeHMon. CHIMKeHME
MHTUOMpoBaHMa nOpyrux JAK, Takux kak JAK3 m Tyk2, Takxe MOXeT
OBITE XeJlaTeJIbHEM, Tak Kak OBJIO I[IOKas3aHO, UYTO JIoOM, Y KOTOPHX
OTCYTCTBYeT OYHKUMOHAJIbEHAA BepcCUsa HBTUX KMHAS3, cTpalalT OT
MHOTOUMCJIEHHEX 3aboJieBaHUM, TakKuUxX KakK TIKeJBEM KOMOMHUPOBAHHHM]
VMMYHOOEOUIUUT WMIM CHHIPOM TUIEPUMMYHHOTJIOOyJMHa E (Minegishi, Y
n gp. Imvmunity 25:745-55, 2006; Macchi P m gp. Nature. 377:65-8,
1995) . TakumMm obpasoM, uHTHUOKUTOp JAK]l C yMeHbmeHHOW addMHOCTBLI K

opyrmMm JAK OyoeT WMMeTb 3HAUMTEJIBHEE I[IPeUuMylleCTBa IIepel MeHee

CeJIEKTUBHEIM VHITUOUTOPOM B OTHOLIEHUN YMeHbBIIeHN D IIOOOUHEIX
s30dexTOB, BKJIOUYAOMMX nonaBJIeHME VMMYHUTETa, AHEeMMIO n
TPOMOOLMTOIIEHND .

IpyroM acHeKT HaCTOoAmero u300peTeHMA OTHOCUTCHA K crnocodam
JleueHuAa 3ab0JIeBaHUA I HapylleHUd, CBA3aHHOTO C JAK, N
MHIVBUAOYYMa (HanopuMmep, TIalMeHTa) I[IyTeM BBeOeHUSA UHIUBUIYYMY,
HYyXOaKleMyCsa B YKa3aHHOM JIeUeHuM, TepaleBTUUeCKM 5OOeKTUBHOTO
KOJIMdeCcTBa WJIM OO3H COeIMHEeHMS COIJIACHO HacTodlleMy W300peTeHUIn
WiIM ero odapMaleBTHUUECKOM KOMIO3MLUM. 3adojieBaHMe, CBA3aHHOe C
JAK, MOXeT BKJOUaAThH JOOe 3abojieBaHMe, HapylleHVe WM COCTOSHUE,
KOTOpOe HeloCpeICTBEeHHO WMJIM KOCBEHHO CBA3aHO C BSKCIOpeccuer WiIn
aKTMBHOCTLI JAK, BKJOUad IIOBHIIEHHYHD SKCIOPECCUI UW/MIIM aHOMaJbHYIO
aKTMBHOCTEL . 3aboJjieBaHMe, cBA3aHHoe ¢ JAK, TakXxe MOXeT BKJIOUATH
Jmodoe 3aboJieraHUe, HapylleHre WM COCTOSHUE, KOTOpOe  MOXHO
OpeloTBPaTUTTEL, OCHabUThE WM M3JIEUUTHL IIyTeM MONOYJISALUVY aKTUBHOCTU
JAK.

IIpuMeps 3aboJjieBaHUM, CBA3aHHEX ¢ JAK, BrJIouUaonT 3abojileBaHuUAg,
IpM KOTOPHX 3aleliCTBOBaHa MMMyHHasd CHUCTeMa, BKJoUasd, HalpuMep,
OTTOPXEeHME  TPAaHCILJIAHTUMPOBAHHOTO oOpTaHa (HanpuMep, OTTOPXEeHNVE

aJlIJIOTPaHCIIJIaHTaTa " OOJIE3HBb KTPpaHCIIJIaHTaT IIPOTUB XO3AMHA») .
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HOTIOJIHU T eJIbL HEIE IIPUMEPEL z3abojieBaHM, CBA3aHHEIX C JAK,
BKJIDUAT ayTOMMMYHHEE 3aboJieBaHUA, TakMe KakK pPacCesaHHEM CKJIEpOs3,
PEBMaTOMIOHE apTPUT, KOBEHWJILHHY apTPUT, ICOPUATHUUECKUM apTpuUT,
omnader I THIIa, BoJIYaHKa, rncopuas, BOCIlaJIMTEeJIbEHaA O0JIe3Hb
KUIIeUHMKa, SA3BeHHHM KOJIUT, ©0oJe3Hb KpoHa, Taxejgasd MMacTeHUS,
VMMYyHOIJIOOYJIMHOBEE HedponaTuyr, MUOKAPOUT, ayTOMMMyHHHE HAapPYIIEHNA
MUTOBUIHOM  KeJie3H, XpoHUUeCcKasa OOCTPpYKTMBHasa OOJIe3Hb JIeTKUX
(XOBJI) m T.m. B HeKOTOPHX BapMaHTax peaju3aluy ayTOMMMYyHHOe
3abojieBaHMe TIpencTaBjigeT coboM ayTouMMMyHHOe OyJlIJIe3HOe HapylleHure
KOXMU, Takoe KakK ByJbI'apHasd IIy3BpuUaTKa (A1) Wiu  OyJJIe3HBM
nemouromn (MII) .

IOIIOJIHUT eJIL HEIE IIPVMMEPH 3aboJyieBaHUN, CBA3aHHEX c JAK,
BKJIOUAKT  aJJlepIMUeckue COCTOAHUA, TakMe Kak acTMa, [MieBEE
aJjyeprun, 3K3eMaTO3HEMN oepMaTmUT, KOHTaKTHHM oepMaTUT,
aATONNUECKUN OepMaTUT (aTonmmueckasd BK3eMa ) u PUHUT .
IOoMmOJIHUTEJIbHEE IIpuMepH 3abojieBaHMM, CBA3aHHEX C JAK, BRJIOUALT
BMPYCHEEe 3aboJjieBaHU4d, TakMe KakK BUMPYC OnmrerHa-Bapp (B3B) ,
renaT™uT B, renatuT C, BUY, T-JIuMQOTPOIIHHENM BUPYC UYejioBeka 1 (HTLV
1), BupyC BeTpsAHOM ochH (VZV) u BMPYC NalMJIJIOMEL deJioBeka (BIY) .

HOTIOJIHU T eJIbL HElE IIPUMEPEL 3aboJjieBaHUM, CBA3AHHEX C JAK,
BKJIOUAT 3abojieBaHMA, CBA3aHHBE C OOHOBJIEHMEM Xpdlla, HalIpUMep,
nonarpuUueckuil  apTpuUT, CeNTUYEeCKUN MM MHOEeKLUMOHHEM  apTpuUT,
PeaKTUBHBI apTpuT, PedIIeKTOPHYIO CHUMIIATUUECKYIO OucCTpoduU,
aJlbToamucTpoduio, cuHApoM TuTile, apTpomaTun pebep, dedbopMUPYIIUMT
SHOEMUYEeCKUM OCTeoapTpuT, ©00Jie3Hb McejeHu, ©0OoJie3Hb XaHIUTOLY,
ODeTreHepallMo, BEI3BAHHYIO bubpommanrmuen, CUCTEMHYIO KpacHY

BOJIYAHKY, CKJIEpPOIEepMY WMJIM AHKMIIOBUPYIIWY CIOHIMUJIUT.

HOTIOJIHUT &JIbL HEIE IIPUMEPEL 3abojieBaHM, CBA3aHHREX C JAK,
BKJIOUAKT BPOXIEHHEIE oedpeKTH xXp4dua, BRJIIOUA A HacJIeOCTBEeHHBM
XOHIPOJIM3, XOHIOPOIOUCIUIA3UM UM I[ICEBOOXOHIOIPOIOUCILIIA3ZUN (HanpuMep,

MUKPOTHUIO, SHOTUID M MeTadM3UUeCKyHn XOHIOPOOMCILIA3UL) .
IOIOJIHKUTeJILHEE [PUMMEPH 3afoJleBaHMM MJIM COCTOSHMUM, CBS3aHHHX
¢ JAK, BKJIOUALT HapymeHMS KOXM, TaKue Kak Icopuas (HaopuMmep,
BYJIb T'apHLI ncopuas), aTonMueCKUM oepMaTuT, KOXHYIO CHIIE,
pasmpaxeHre KOXM, YBeJUUeHMEe UYUYyBCTBUTEJLHOCTM KOXM (HaIpuMmep,

KOHTAaKTHBIM mepMaTmT MJin aﬂﬂepI‘quCKMﬁ KOHTaK THHIM ,I[epMaTMT) .
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HaanMep, OoIipeneJIeHHEEe BelmeCcTEea, BRJIOUAA HEeKOTOPEIE
@apMaHeBTquCKMQ cperncTBea, IIpM MeCTHOM IIpPMMEHEeHMNM MOIT'YT BES3EBATB
yBeJIMUYeHNe UYBCTBUTEIJIBHOCTU KOXNM . B HeKOTOPRIX BapMMaHTax
peayimsaurm COBMeCTHOE NJIM IIoCJIegoBaTeJIbHOE BBeIeHIMe IIO MeHbIIeMn

Mepe OOHOTO MHIMOMTOpa JAK COTJIaCHO HAaCTOfmeMy M300peTeHMo

COBMECTHO C areHToM, BEISEIB alOVIM HeXeJlaTeJIbHOe YBeJIMdeHMe
JYyBCTBUTEJIBHOCTIH, MOXeT criocobCcTBOBATH JIeUeHUIO YKa3aHHOI'O
HeXeJIaTeJIBHOT'O YBeJIMYeHINA UYYBCTBUTEJIEHOCTHU 2NNz oepMaTmTa. B

HEKOTOPHEIX BapMaHTax peajM3allMy HapylleHMe KOXM IIOOBepralT JIeUueHUO
IyTeM MeCTHOTO IMIPMMEeHEeHMs II10 MeHbIleM Mepe OIOHOTO uHTubuTopa JAK
COTJIaCHO HaCTOMAIeEMYy M300peTeHU.

B IOOTIOJIHUT €JIb HEIX BapMaHTax peanmnsaumum 3aboJieraHue,
cBas3aHHOe ¢ JAK, mnpencraBjdgeT cobol pakoBoe 3abdojieBaHMe, BRJIIOUALA
3aboJIeBaHNA, XapaKTepu3ynlmecsd COJUMIHEIMM OIIYXOJIAMU  (HaIlpUMEepP,
pak IIpoCcTaTH, pakK IIouek, paK IIeueHM, Ppak I[IOIKeJYIOOUHOM XeJle3H,
pak XeJlynoka, pak MOJIOUHOM XeJle sk, pak JeTrKux, PaKoBEE
3abojyieBaHMA TOJIOBH U Mey, pak MUTOBUOHOM XKeJies3H, TJnobJjacToMy,
capkoMy Karmomw, OOJIEe3HBL KactTiemaHa, JIEMIOMMO CapKOMy MaTKWM,
MeJIaHOMYy U T.O.), IeMaTOJIOTUUYEeCKHue GOpPMEL  paka (HanpuMep,
auMGoMy, JIEMKO3, TaKoM KaK OCTpuM JuMMbpoOJIaCTHHEM Jewkos (OJUI),
OCTPHM MMEJIOTEeHHHEM JeMkos (OMJI) WiIM MHOXECTBEHHYID MMUeJIOMY) U
pakoBEe 3abojieBaHMA KOXM, TakKMe KaK KoOXHasa T-kKjleTouHad JuMdoMa
(KTKJI) U KOXHasa B-kJjieTouHad JmMbpoMa. IlpuMmeps KTKII BRJIIOUALT
cuHmpoMm Cezapu M TPUOOBUIHEM MUKOS3.

B HeKOTOPHX BapMaHTax peajlu3aluu MHIUOUTOPHE JAK, OINMCaHHEHE
B HacTofAmeM 3asBKe, WIM HUX KOMOMHAUIMM C IOPYIVMMM MWHIUOMTOpaMM
JAK, TakMMM Kak Te, yTO OIMCaHel B 3adBKe Ha nate”T CIA
M11/637545, comepXaHMe KOTOPOM BKJIOUEHO B HACTOAMYK 3adBKY BO

BCel IIOJIHOTE IocpeaCTeoOM CCEUIKN, MOXHO IIPVMMEHATE IIJIA JI€UEeHMA

PAaKOBEIX BaGOHeBaHMﬁ, CBA3SaHHEX C BOCIIaJIEHMEM. B HeKOTOPEX
BapMaHTax peajimsallnm Paroeoe 3aboJieraHue CBA3aHO C
BOCHAJIUTEJILHOM OOJIE3HBIO KHIIedYHNKa . B HeKOTOPEX BapMrMaHTax

peayM3alMy BOCHaJIMTeJIbHas OOJIe3HL KMIeUHMKa I[IpelcTaBigeT coBoi
A3BEHHEM KOJMT. B HEKOTOPHX BapMaHTaxX pealmM3alry BOCIaJUTeNIbLHAas
60oJIe3HL KUIIEeUHUKA I[IpefcTaBJjgeT cobo¥ 0OoJjie3Hb KpoHa. B HEKOTOPHX

BapMMaHTax peaimsalunm Paroeoe 3aboJIeraHue, CBA3aHHOE C
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BOCHaJIeHreM, IIpedcTaBjigeT cobol pakoBoe 3abojleBaHMe, CBA3aHHOe C
KOJIMTOM. B HeEKOTOPHX BapMaHTax pealus3aluM pakoBoe 3abojieBaHuUe,
CBA3aHHOe C BOCHaJIeHMeM, IIpencTaBJgeT coBoyM pakK TOJICTOM KUIIKMU
MM KOJIOPeKTaJIbHEM pak. B HEeKOTOPHX BapMaHTax pealu3aluM pakKoBoe
3aboJieBaHMe MNpenacTaBJisgeT cofo¥ pak XeJydka, KapUMHOUIHYI OIIYXOJb
KeJIY IOUHO—KUIIEeUHOT'O TpakxkTa, CTpPOMAaJILEHYIO OIIyXOJIb KeJIYODOUHO—
KMIMIedHOTO TpakTa (GIST), ameHOKaplMHOMY, pPakK TOHKOTO KMIIeUHMKa
WM pak OPpSAIMOM KMUIIKM .

SabojieBaHMg, cCcBA3aHHEHe ¢ JAK, MOI'YT IOOIIOJHUTEJIBHO BKJIOUATH
3aboJieBaHMg, XapaKTepUlyoIMecs BKCIpeccuel: MyTaHToB JAK2, Takux
Kak MYyTaHTEHE, coIepXxalMre II0 MeHbIle Mepe OOHY MyTaluuio »OoMeHa
[ICEBOOKMHABH (HanpuMep, JAK2V617F); wmyTaHTH JAK2, comepxamye IIO
MeHblel Mepe OIOHY MyTalui BHe IOMeHa IICeBIOKMHA3H,; MyTaHTH JAKI;
MyTaHTE  JAK3; MYyTaHTHE pPeLenNTopa SPpUTPOIIO3THUHA (EPOR) ; NI
skcnpeccueyrt CRLF2 ¢ HapylleHHOM pernyldauuen.

3abojieBaHMsga, CBA3aHHEHEe ¢ JAK, MOI'YT IOOIOJHUTEJBHO BKJIOUATH
MU eJIONIpoJindepaTUBHEE HapylleHU A (MITH) , Takue Kak MCTHUHHAaA
nomuuTemusda (M), »cceHumalibHad TpoMboumuTemmsa (3T), wMuesodudpos

C MHMeJIOMIOHOM MeTaliazuer (MMM), nepBUUHBMM MHesodubpos (IIMO),

XPOHUYUECKUN MM EJIOT €HHHM JIEMKO3 (XMIT) , XPOHUYECKUM
MMEJIOMOHOUMUTAPHLEI  JIEMKO3 (XMMJIT) , TUNEP303UHOGUIIL HEM CHMHIPOM
(I'2C), cucTeMHHM MacTouMTos (CMIL) ® T.I. B HEKOTOPHX BapuaHTax

pealimzalm MHUEJIONPOJIMPEepaTUBHOE HapylieHNre IIpencTaBJIdgeT cobom

MUEeJIOPUBPo3 (Hampumep, [IePBUUHLIM MUeJIoPUBpPos (IIMD) I
MMeJiopnudbpos, BLI3BAaHHLBI MCTHUHHOM [IOJIMLUMTeMMel/ 5CCeHlInallbHOM
TpoMOOLUTEeMUEN (locT-WUIT/3T M) ). B HEeKOTOPEBIX BapMaHTax

peadm3aluy  MueJIoNpoJMdepaTMBHOE  HapylleHMe IpelcTaBjisgeT cobon
MMreJsopndbpos, BHI3BAHHHM SCCeHUMaJlbHOM  TpoMOoLUuTeMMueln (ITocT-3T
M) . B HEKOTOPHX BapMraHTax peanmszaluy  MHUEJIONPpOoJIinbpepaTUBHOES
HapylleHre TIpencTaBjsgeT cobor Mueodpudpos, BHEBBAHHBM MCTUHHOM
noauumuTeMmrierr (IlocT-UII/2T Mo)) .

B HeKOTOpPHX BapMaHTax peajMzalumy MHIMOUTOPH JAK, OINMCaHHHE
B HacTodmey 3agBKe, MOTYT OHTbL IOOMNOJJHUTEJLHO MCIIOJL30BaHE MOJIg
JleueHud MUEJIOOUCIIIIaCTUUYECKOT O CUHIpOMa (MIC) N rIalumMeHTa,
HyXJawomerocad B 2TOM. B HEeKOTOPHX BapMaHTax peajlMs3alluM, YKa3aHHHM

IIallMeHT 3aBUCHIM OT IIepeJIMBaHMA KPaCHEX KPOBAHEX KJIETOK.
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B HacToAmeM 3adBKe IOpennojaraeTcd, UYTO MUeJIOOUCILJIacTHUuUYeCKMue
CMHIOPOMEL OXBaTHBAKT pPa3HOPOIOHEE ¥ KJIOHAJILHEHE ITeMaTOolIOoDTUUeCKNre
PacCcTpOMCTBa, KOTOPHE XapaKTepu3ylnTca He>0PeKTUMBHEIM I'eMOIIOB30M
10 onOHoM wiam 0OoJiee M3 OCHOBHHX MMEJIOMIOHBEIX KJIETOUHHX JIMHUM.
MuesiooucruiacTUueCcKue CHHIPOME CBA3aHH C HeOoOCTaTOUYHOCTRIO
KOCTHOTO MO3Ta, UUTONeHMeM HepubeprMuecKoV KpPOBM UM CKJIOHHOCTBI K
PasBUTHUIO OCTPOTO MUEJIOUOHOTO JlemKko3a (OMJI) . Kpowme TOT'O,
KJIOHAJIbLHHE LUTOTEHETUMUECKMEe HapylleHusa MOI'YyT OBTb OOHapyXeHH
npubian3uTeJbHO B 503 ciydyaerR y naumMeHToRB ¢ MIC. B 1997 ronmy

BceMrpHad opraHM3alMsa 30pabBooxXpaHeHMsa (BO3) B coTpyOHMUeCTBe C

OfmecTBOM IeMaTolaToJIOT U (SH) u EBponelickon accolmauuen
I'eMaTolaTOoJIOTUN (EAHP) [P enJIOXNIIN HOBLIE KJIaCCUbMKaLUU nJjisa
TeMOIIOBTUUECKUX OIIyXOJIEM (Harris u op., J Clin Oncol

1999;17:3835-3849; Vardiman u z»mp., Blood 2002;100:2292-2302).
Oma MIC BO3 MCHOOJB20BAJIM HE TOJBKO MOPYOJIOTUUECKME KPUTEPUN U3
OpaHKO-AMEPUKAHO-BpUTaHCKOM (FAB) KJIacCupmraumm, HO TakKxe
BRKJIOUWJIIM M3BECTHEHE TIeHeTHUUeCKMe, OMOJIOTUUYEeCKMe U KIMHUYECKME
XapakKTepUCTUKN OJid OolpenejieHnd IHoOMHOXecTB MIC (Bennett um mp.,
Br J Haematol 1982,;51:189-199). B 2008 romy BO3 IOOIOJHUTEJILHO
YTOUHMJIM CBOKL KJjlaccupmraumo MIC (Tabauua 1) @mjasg obecledueHUd
TOUHOM M IMPOTHOCTUYECKM aKTyaJIbHOM MOIKJIacCUbMKALUY OINHOJIMHEMHOM
OMUCILJIa3UKM IIyTeM BBeleHMS HOBOM KJIMHMYUECKOM M HaydHOM MHOOpMalUU
(Vardiman mn gpp., Blood 2009;114:937-951; Swerdlow u gmp., WHO

Classification of Tumours of Haematopoietic and Lymphoid

Tissues. 4th Edition. Lyon France: IARC Press; 2008:88-103;
Bunning wu Germing, “Myelodysplastic syndromes/neoplasms” in

Chapter 5, Swerdlow, et al., eds. WHO Classification of Tumours

of Haematopoietic and Lymphoid Tissues. (ed. 4th edition): Lyon,

France: IARC Press;2008:88-103).
Tabmuua 1
Knaccuomranmsa BO3 2008 1. IJId MMEJOOUCILIIACTUMUECKOTO CUMHIPOMA,

BO3HMKaIMEeIro BIIEPBEE

[ToonTwUn KpoBe KoCTHEM MO3T

PedpakTepHad OmHO- WJIM Oucnasua B 210% mus 1

IMTOIIeHNA C IPYXPOCTKOBaA KJIETOUHOM JIMHUM, <b%
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OINHOJIMHEVHOMN LUUTOIIEHN A BJjlacTOB
nucriasuen (RCUD)
>15% DPUTPOUIOHEIX
PedpakTepHas aHeMHUd IpedlleCTBEHHUKOB C
C KOJIbLIEeBHMMU AHemys, 6JIacTOB KOJIbLIEe BEIMI
cunmepoObiacTaMm HeT cunmepofbjiacTaMM, TOJIBKO
(RARS) SPUTPOMOHAA OUCIIa3UM,
<5% BJjlacToB
HDucniasua B =210%
KJIETOK B 22
PedpakTepHad aHeMUd [InToneHnsd

C MYJIbTUJIMHEVHOM

OMCILIIasuen

(IMTOIIeHnHM) ,

<1x10°/J1 MOHOLMTOB

TeMOIIORTUUECKUX JIMHUN 7

+15% KOJILIIEeBLHIX
cunmepobiacTor, <b5%
BJacToB

PedpakTepHasd aHeMusd

Cc M3OHTKOM BOJjlacToB-1

(RAEB-1)

IuTorieHnsa
(IMTOIleHMM) , <2%-—
4% ©BiacTos,

<1x10%/51 MOHOLMTOB

OOHOJIMHeMHAasa WK
MyJIb TUJIMHEHA g
OVCIJIa3ug, HaJlouek
Ayspa HeT, 5%-9%

BJacToB

PedpakTepHas aHeMusd

C UBOLHITKOM BJaCTOB—2

(RAEB-2)

IuTorieHnsa
(uuTomeHmum) , <5%-
19% 6JgacToB,

<1x10°/J1 MOHOLMUTOB

HequHelHaa MK

MY JIb TUJIMHEeNHa g

OMCIJIa3usa, + Dajlouku

Ayspa, 10%-19% 06jgacToB

MueJIonUCIIJIaCTHUYe CKUM

HesimHelMHasg IOUCILJIa3UML

JIM OTCYyTCTBHUE

CUHIOPOM, OMCILJIasuM, HO
IuTorneHnun
HEeKJIaCCUPUIINPOBaHHBI XapakTepHasd
(MDS-U) umMTOoreHeTMka MIC, <53
OJIacToOBR
AHeMMSs, KOJIMUeCTBO
MIC, cBA3aHHEE C HeJlMHeVMHE SPUTPOUI.
TPOMOOLIUTOBR
M30JIMPOBAHHON NzonmMpoBaHHaa nOejiellusd
HOpMaJIbHOEe WU
nejenven (5q) (59), <5% ©bJjacToB
[IOBHIIEHHOE
B HEKOTOPHIX BapraHTax peaamnsanmm MMEeJIOOUCIIJIaC TUUe CKUM
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CUHIPOM IIpencTaBJjigeT coboM pedpaKTepHY LUTOIEeHMID C OTHOJMHEWMHOMN
nucraszuen (RCUD) .

B HEKOTOPHIX BapmaHTax peanusauumn MU EeJIOOMCILJIaC TUUYeCKUM
CUHIPOM IIpeIcTaBJjigseT cobol pedpakTepHyl aHeMuid C KOJIbLEBHEMA
cunepobiacTtammu (RARS) .

B HEKOTOPEHIX BapMaHTax peanusaumnumn MM EJIOAUCIIIaCTUYe CKUN
CUHIPOM npelcTaBJIgeT cobom pedpaKTepHYy LUMTOIEHVIO c
MyJIb TUJIMHEMHOM IOUCILJIa3nen.

B HEKOTOPHIX BapMaHTax peann3alumnm MUEeJIOOMCIIIaCTUUYe CKUM
CUHIPOM IIpencTaBJgeT cobo¥ pedpakKTepHYyn aHeMMio ¢  M30BTKOM
BinacTor-1 (RAEBR-1).

B HEKOTOPHIX BapMaHTax peann3anumnm MUEeJIOOMCIIIaC TUUYe CKUM
CUHIPOM IpencTaBJgeT coboy pedpakTepHy aHeMMio C  M30BITKOM
BiacTor-2 (RAEBR-2).

B HEKOTOPHIX BapMaHTax peann3zanumum MUEeJIOOMCILJIaC TUuUYeCKUM
CUHIPOM npelCTaBJIgeT cobom MUEeJIOOUCIIIIaCTUU e CKUM CHHIPOM,
HeKJIaCCUPUUMPOBaHHEM (MDS-U) .

B HEKOTOPHIX BapmaHTax peanusauumn MU EeJIOOMCILJIaC TUUeCKUM
CUHIPOM npelcTaBJIgeT cobomr MUEeJIOOUCIIJIaCTUUEeCKUM CUHIOPOM,
ACCOLMMPOBAHHEM C M30JMPOBAHHOM mejienuen (5q) .

B HEKOTOPHIX BapmaHTax peanusauumn MM EeJIOAUCIIIIaCTUYe CKUM
CMHIOPOM C TPYIOOM IOODaeTCHd JEeUeHUI I[IPpYM I[IOMOWM CTUMYJIUPYIIOMMX
SPUTPOIIO®3 areHTOB.

B HacTodameM M300peTeHUM OOIMNOJIHMTEJIEHO TIPpelJIOXeHH CIIOCOOEH
JledeHMsa IIcopMasa WIM OPYTUMX HapylleHUM KOXM TIIyTeM MeCTHOTO
IIpMMeHeHMs CcocTaBa, CcoIepXalero CcoeIMHeHMe COTIJIaCHO HaCTOoAMeMy
N300pEeTeHUD.

B HeKOTOPEHX BapMaHTax pealu3alvu HHIUOUTOPH JAK, OIMCaHHEE
B HacTodAmeM 3adBKe, MOTYT OHTL MCIOJL30BAHH IJIS JIeUeHUSI JIeTOUHOM
apTepMaJIbHOM TUIEePTEeH3UN.

B HacTodameM M300peTeHMM OOIIOJIHUTEJIEHO IIPeIJIOXeH CIocod
JleueHunsa OepMaTOJIOTUUe CKUX MNOOOUHHIX 20beKrTOR OPpYyTUX
bapMaleBTUUECKUX CPEenOCcTB IIYyTeEM BBEIEHMS COeIOMHEeHMS  COIJIacHO
HacToAmeMy mu300peTeHMwn. Hamnpumep, pasJMuHEle QdapMalleBTUUECKUE
aT'eHTH IIPMBOOAT K HeXeJlaTeJIbHBEM aJIJIEpPTMUEeCKMM peaKLUMsaM, KOTOPHE

MOTWYT IIPOABIIATECA B BUIOE yI‘peBOﬁ CHIITM mJinm pooCTBEHHOT'O



54

TepMaTmTa. HpMMepaMM @apMaHeBTquCKMX ar'eHTOB, KOTOPEE MeT

TakMe HexeJlaTeJIbHEEe [TOOOUHHE 9@@@KTH, ABJIARTCA IIPOTUMBOPAKORBEIE

JleKapCTBEeHHHe cpemncTBa, Takme Kak redmuTrHMUD, HeTykcumad,
spijoTHMHMOG M T.no. CoeIMHEeHMS COIJIACHO HacToAmeMy MU300peTeHM o
MOXHO  BBOIUTL CUCTEMHO MJIM  MECTHO (HamipuMep, B obJjacTsb,

Opuiexamyn K OepMaTUTy) B KoMOMHalUuM (HaIpMMep, OOHOBPEMEHHO WJIU
mocjemoBaTeJIbHO) C YyKa3aHHBEM (QapMalleBTUMUEeCKMM aleHTOM, MVMeKllM
HexeJlaTeJIbHEM IepMaToJIOTMUeCKUM [oOOUHHM 520dekT. B HEKOTOPHX
BapMaHTax pealus3alluy COeOMHEHMEe COIJIaCHO HacTodlleMy W300peTeHUn
MOXHO  IIPMMEHATHE MECTHO  BMeCTe C  OIOHMM  WJIU BoJiee  OpPYyIUX
bapMalleBTUUECKUX CpencTs, npruyeMm opyrue bapMalleBTUUECKUE
cpencTra IIPpU MEeCTHOM I[IPMMEeHEeHMM B OTCYTCTBME COeIMHEeHUVI COTJIaCHO
HaCTOAleMy n300peTeHN BEISEIBAKT KOHTAaKTHHIM oepMaTuT,
aJIJIEPTUUECKYKD KOHTAKTHYK CEeHCHUOMIM3ALUD WM T[IOOOOHOe HapyleHNue
KOXM. COOTBETCTBEHHO, COelIMHEHMI COIJIACHO HaCTOAlleMy M300peTeHUI
BKJIOUAKT COCTaBH IJIS MeCTHOTO I[NIPpMMEeHeHMa, cCcolepXalle CcoeOuHeHUe
COoTJIaCcHO HaCTOAIEeMy M300peTeHN u IOIIOJIHUT &JIb HEIM
bapMalleBTUUYECKUM areHT, KOTOPHM MOXeT BEISEIBATH oepMaTUT,
HapylleHNsa KOXM WJIM CBA3aHHHE [IOOOUHEE 2QOEeKTH.

HomosiHuTeJIbHEIe 3afoJieBaHMd, accoluumMpoBaHHBEe ¢ JAK, BKRIOUAT
BOCIIaJIeHMe M BOCIHaJIMTeJIbHEle 3aboJjieBaHUA. I[IpUMeps BOCIIAJUTEJIbHEIX
3aboJieBaHMl BKJIOUAT CapKOMOO3, BOCHaJMTeJIbHEEe 3aboJeBaHMSA IJlas3
(HampuMep, WPUT, YBEeuT, CKJEePUT, KOHBOHKTUBUT WMJIM POICTBEHHHE
3aboJjieBaHUA) , BOCHAJIUTEJIbLHEE 3aboJjieBaHM A OHIXaTeJIbHBIX nyren
(HanpuMep, BepxXHUX IHXAaTeJIbHBX I[IyTel, BRJUas HOC U I1a3yxu,
TakrMe KakK PUHUT WIM CUHYCUT, WIM HWKHMX IHXATEeJILHBEX I[IyTel,
BKJIOUAA OPOHXUT, XPOHUUECKYK OOCTPYKTUBHYI OO0JIe3HB JIETKUX U
T.I.), BOCHAJIUTEJBHYK MMOINIATUI, TaKykl Kak MUOKapIUT, W IOpyIue
BOCHANIUTEJIbHEIE 3abojieBaHMA. B HEeKOTOPHX BapMaHTax pealmM3alluu
BOCHaJIMUTeJIbHOe 3abojleBaHMe IJlal3 OpelcTaBjsgeT cobont OjedpaputT.

Vuruburopu JAK, oIMcaHHHEe B HaCTOAmEeM 3asdBKe, TakKXe MOXHO
OIPUMEHATE IJISA JIeUeHMS MWIeMUUEeCKOTO Penepdy3MOHHOTO IIOBPEeXIeHUSA
ninn  3abojieBaHUA WM COCTOSAHUA, CBA3aHHOT'O C BOCIHAaJUTEJLHBEM
HMIIeMUUeCKMM ABJIEHMEM, TakKMM KaK MHCYJBT WIM OCTaHOBKa Ccepnla.
Nuruburopu  JAK, omnMcCaHHEE B HacToAmeM 3asBKe, TakXe MOXHO

IIPMMEHATE IJIA JIEUEeHUA OOJIE3HEHHOT'O COCTOAHUA, OIIOCPEeIOBaHHOTI'O
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SHIOOTOKCIMHaMM (Hanpmmep, OCJIOXKHEHUM IO CJIie MYHTHPOBAHMA MJin
XPOHNUECKNUX COCTOF[HM?I, BEISBAHHEIX oelicTBUEeM SHIOOTOKCHMHOB,
BIIMAKIIMX Ha XPOHMUYECKYI CepIeUdHYIO HeOoCTaTOUYHOCTE) . MHI‘I/I@MTOPBI

JAK, oOIMCaHHBEE B HaCTOAMeNM 3asaBKe, TakKXe MOXHO I[IPMMEHATH MOJId
JIeUeHMd AaHOPEeKCHUM, KaxeKCuM WM YCTaJIOCTH, HalpuMep, BHS3BaHHBIX
WM CBA3aHHBIX C pakoBHM 3abojieBaHMeM. MHIMOMTOPE JAK, ONMCaHHEE
B HacToAme¥ 3adBKe, TakXe MOXHO IMIPMMEHATHL IJIA JIeUueHMs pecTeHO03a,
CrJIepomepMuy mian ¢uobposza. HWHIHOMUTOpE JAK, oOINMCaHHEE B HacTOAgmelM
3agBKe, TakXe MOXHO MNPMMEeHATH MOJIA JIeueHMS COCTOSAHUM, CBSA3aHHHX C
TUIIOKCHEN WM acTpPOIJIMO30M, TakKuxX Kak, HalpuMmep, InadeTndeckas
peTrHONIaTUSa, pPak WIM HeMpoleTeHepaumusda. Cwm., Hamopumep, Dudley,
A.C. mu gp. Biochem. J. 2005, 390(Pt 2):427-36 m Sriram, K. m mOp.
J. Biol. Chem. 2004, 279(19) :19936-47. Epub 2004 Mar 2,
comepXaHMe KOTOPHX BKJIOUEHO B HaCTOAMYyK 3aABKYy BO BCeM IIOJIHOTe
[IOCpenCTBOM  CCHUIOK. WurmuBuTopsr JAK, ONIMCAaHHLEe B HacCToOAmeN
3adBKe, TakXe MOXHO IIPUMEHSATL OJIA JledeHUs 0OoJie3HM AJblTelMepa.

Vuruburopu JAK, oIMCcaHHHEe B HaCTOAmEMW 3asdBKe, TakXe MOXHO
IPUMMEHATE MOJIA JIedeHMHd OPYIUMX BOCHAJUTEJIBHEX 3aboJieBaHUM, TaKUX
Kak CUHIPOM CUCTEMHOTO BOCIIAJIMTEJIEHOTO oTBeTa (SIRS) u
CENTUUECKUM MOK.

Vuruburops JAK, oONMCaHHHEe B HaCTOAMNEeM 3adBKe, TakxXe MOXHO
INIPMMEHATh OJId JeueHuA I[IOoIarpE UM YBeJMUEeHMA pas3Mepa I[IpoCTaTH,
BHI3BAHHOT'O, HalpuMep, »OobBpoKaueCTBEeHHOW TuIlepTpodmel OIpOoCTaTH
WM ODoBpoKauveCTBEHHOW THUIepllJia3uer NPOCTaTH.

HOTIOJIHUT &JIEL HEIE 3abojieBaHusd, CBA3aHHHEE C JAK, BKJIOUAIT
3aboJjieBaHmA C pesopbuuen KoCcTH, Takue Kak OCTeOoIlopos,
OCTeoapTPUT. Pes30opblMa KOCTM TakKke MOXeT OHTL CBf3aHa C IpyI'MMU
COCTOAHMAMHA, TaKVMM KakK TOPMOHAJLHEM onucdajiaHc n/Unm
TOpPMOHaJIbHAa LA Tepalmsd, ayTOMMMYHHOE szaboJieraHMe (HanmpumMep,
CapKouI03 KOCTEeM) WIM pakoBoe 3abojleRaHMe (HalpMMep, MMeJoMa) .
CHXeHMe pe30pbuuM KOCTM [IOHI HOeMCTBUEeM MWHIUOUTOpOBR JAK MOXeT
COoCTaBJIATE IIpuMepHOo 10%, npuMmepHo 20%, npuMepHOo 30%, I[IPMMEPHO
40%, npumMmepHo 50%, npmumMmepHo 60%, npumMmepHo 70%, oOpuMepHO 80% MM
npuMepHo 90%.

B HeKOTOPHX BapMaHTax peaju3aluy MHIMOUTOPHE JAK, ONMCaHHHE

B HaCToOAmeMn 3afAdBKe, TaKXe MOXHO IIPMMEHATE OJIA JIedeHMA CHHIPpOMAa
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CyxXOoTo TJulazsa. llpenmnojaraeTcsa, UYTO IIPM MCIOJL30BaHUM B HaCTOAMEN
3afABKe «CHMHIOPOM CYXOTU'O IJlaza» OXBaTeHBaeT OOJIe3HeHHEEe COCTOAHUA,
CBeIeHHBle B I[IOCJeOHeM odmuMaJlbHOM coofmeHur Dry Eye Workshop
(DEWS), TIHOe CHMHOPOM CyXOI'O IJlaza ollpelelJleH KaK <«MHOTOQaKTOpHOE
3aboJieBaHMe QYHKLUMM CJe30TeUYeHMA UM IIOBEPXHOCTM IJlal3a, BHIHBalee
Takue CHUMIITOMEI, Kak oucrombopT, paccTpoMCTRO 3peHusAa u
HeCcTa®MJIbHOCTEL CJIe3HOM IIJIeHKM, a Takke BepOoATHO IoBpexnawiee
[IOBEPXHOCTE rjasa. 3aboJjiepaHue COIIPOBOXIAETCH TIOBHIIEHHOM
OCMOJIAPHOCTRI0 CJI€3HOWM ILJIEHKM ¥ BOCIIaJIeHMeM IIOBEepPXHOCTHM IJlas3a.
Vcrounuk: Lemp, «The Definition and Classification of Dry Eye
Disease: Report of the Definition and Classification
Subcommittee of the International Dry Eye Workshop», The Ocular
Surface, 5(2), 75-92 April 2007, comepxaHMe KOTOPOI'O BKJIIOUEHO B
HacCTOAMyK 3adaBKYy BO BCEM IIOJIHOTEe IMNOCPeICTBOM CCHUIKM. B HEKOTOPHIX
BapMaHTax peajJMzaluy CHHIOIPOM CyXOoT'o IJylasa BHOpaH M3 CHUMHIPOMAa
CyXOoTo IJlala C HeIDoCTaTOUHOCTLI CJIE3HOM XUIOIKOCTHU (ADDE) MJIn
VCHapUTeJIbHOY QOPMEI CHMHIpPOMAa CyXOTO IUvlasa MM MX COOTBEeTCTBYKIMX
KOMOMHalMi. B HEKOTOPHX BapMaHTax peajlu3aluM CUHIPOM CYXOTO
TJlaza IOpelcTaBJgeT coBOM CHMHIPOM CyxXOoT'o IJlaza o Tuny lerpeHa
(SSDE) . B HEeKOTOpPHX BapMaHTax peajiM3aluM CHUHIPOM CYXOI'O IJlasza
opencraBjsgeT CcoBoM CHMHIPOM CYXOT'O IJlasa HeleI'PeHOBCKOTO THUIIA
(NSSDE) .

CorJjlacHO IOOIOJIHUTEJILHOMY acCIeKTy B HaCTodlleM UW300peTeHUN
IpenJIOXeH crioco® JleueHM A KOHBIOHKTUBUTA, YBeUTa (BrJIIOUA A
XPOHMUECKUM YBEeUT), XOPMOMAOMTAa, PeTUHMTa, LUKIUTa, CKRJIepuTa,
BIOUCKIIEPUTa WUV UHPHUTa; JedeHMsa BOCIaJieHuMsa UM O00JM, CBA3aHHOW C
TpaHCIJIaHTaluueW poToBUlE, LASIK (JlazepHHM KepaToMuiies 1n situ),
boTopedpakKIMOHHON KepaTsKToOMMEN VI LASEK (JTa3epHEN
CyORIUTeNMalIbHEY KepaToOMMJIE3) ; IIOIaBJIeHUA I[OTepu OCTPOTH 3peHUd,
CBA3aHHOM C TpaHCIJlaHTaluuen poroBulE, LASIK, ©doTopedpakKUMOHHOMT
KepaTskToMMer miIu LASEK; MIM OOIaBJeHMA OTTOPXEHMS TpaHCIJlaHTaTa
y HalMeHTa, HYXJaKmMeroCd B 5STOM, BKILUAKINMY BBeIeHMEe DalMeHTYy
TepaleBTUUeCKHA 50OeKTUBHOTO KOJIMYeCcTBa COenOMHEeHnd COTJIaCHO
HacTodAlleMy M300peTeHUI0 MM eT'0 dapMalleBTUUYeCKU IPpMeMIIEMOM COJIM.

KpomMe TOTO, COeOMHEHMA COIJIACHO HaCTOAlleMy M300peTeHMIo WIIN

B koMOMHaUUM C OpyTuMM wuHTUOMUTOpaMmu JAK, TakuMM Kak Te, UTO
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OMMCAaHE B 3asgBKe Ha narTedHT CIA N11/637545, comepxaHue KOTOPOU
BKJIDUEHO B HaCTOAMyK 3asaBKY BO BCEM IIOJHOTe IOCPeNCTBOM CCHUIKMU,
MOXHO IPUMEHATH s JledeHunsda OEXaTEeJLHOM IUCOYHKLNA NI
HeOOCTaTOUHOCTHM, CBSA3aHHOM C BUPYCHOM MHOQEeKLUMeM, TaKoM KaK I'PUIII
n SARS.

B HeKOTOpPHX BapMaHTax peajlMzaluM B HACTOAIlleM M300peTeHUN
OpenJjioxeHo coenuHeHue OQopmyJel I, ero dapMalleBTHMYeCKM I[IpMeMieMas
COJIb, Kak OIMCaHO B JOOOM M3 BapMaHTOB peajM3alMM B HaCTOAIEM
IOOKYMeHTe, IJIS IIPMMeHeHUs B crocobe JeueHMd JIOOHX 3adoJieBaHUM
WM PacCTPOMCTB, OIMCAHHHX B HaCTOAmMeM 3adBKe. B HEeKOTOPHX
BapuaHTax peaauszauum B HaCcTOAlleM n300peTeHnn IpenJIoXEeHO
nIpuMeHeHue coelvHeHuda QdopMyJiel 1, Kak oOOMCaHo B JIOOOM U3
BapUaHTOB peanmzalunmu B HacToAmen 3asBKe, 0JIs [IOJIy4EeHMU
JIEKAPCTBEHHOT'O CpPenCcTBa MOJd IIpMMeHeHUsda B CIocobe JiedeHUsa JIOOHX
3a00JIeBRaHUM UM PAacCCTPOMCTR, OIMCAHHHX B HaCTOAMNEM 3asdBKe.

B HeKOTOpPHX BapMaHTax pealM3aluyM B HACTOAIlleM KN300peTeHUN
IpedJIOXeHO coeIMHeHue OQopMyJiHl I, ONMCaHHOEe B HaCTOAlleM 3asaBKe,
WM ero GapMalleBTUUECKM IIpMeMiieMad COJIb IOJIA [NIPUMMEeHeHUsa B CIocobe
vonmysiaumy JAKl1. B HeKOTOPHX BapMaHTax pealM3alyvy B HaCTOAIleM
M300peTeHNM TaKXe IIPenJIOXeHO I[IpMMeHeHMe coenuHeHmusa OopMyJiel I,
ONIMCAaHHOTO B HacToAumen 3aAaBKe, W ero bapMalLleBTUUECKU
IpMeMJIeEMOV  COJIM  OJIS IOJIyYeHMs JIeKapCTBEHHOT'O CpencTBa IJ4
OpuMeHeHusd B crnocobe monmysaumm JAKI.

B HacTodmeM 3BasBKe TepMMH <«IIpMBeleHMe B KOHTAKT» OTHOCHUTCH
K O0beIMHeHMI YKa3aHHBX O(OparMeHTOB B CUCTeMe 1In VIitro wWiIM B
cucTeMe in  vVivo. Hanpuwmep, «IIpuBeneHMe B KOHTakT» JAK C
COeIMHEHNVEM COIJIaCHO HacCTodAlleMy W300peTeHUI0 BRJIKUAET BBeIEHUE
COeIMHEHNSsS  COIJIaCHO HaCTodAlleMy M300peTeHU MUHIVMBULYYMY  WJIU
maluMeHTy, TaKOMy KaK ueJloBeK, uMewmeMy JAK, a Takxe, HalpUMepP,
BBeIeHMe COeIMHEHMA COIJIaCHO HacTodlleMy M300peTeHMI B of0pasell,
comepXalMil KJIETOUHHM WJIM OUMIIEeHHEM IpelapaT, colepxamun JAK.

B HacTosAmeM 3asdBKe TEepMMHH «UHOIWBUIYYM» WM «IIalUeHT»,
KOTOPHE MCIIOJNE3YIRT B3aMMO3aMeHSAeMO, OTHOCATCHA K JIOOEM XUBOTHEM,
BKJIOUAA MIEKONIMTAKIUX, IPelloUTHUTEeJILHO K MHIIaM, KpecaM, OPYyI'UM
TPHI3YHaM, KpoJiMkKaM, cofakaM, KollkaM, CBMHLAM, KPYIHOMYy pPOI'aTOMy

CKoTy, OBLlaM, JiClagAaAM WMJIM TIIprMMaTaM, W HamuboJiee InIpedliouTrnTeJIbHO K
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UeJIOBEKY .

B HacToAmen 3a4dBKe bpasza «TepalleBTUUeCKHU 2bderTUBHOE
KOJIMYECTBO» OTHOCUTCHA K KOJUUECTBY aKTUBHOIO COEOMHEHUA WA
bapMalleBTMUECKOTO al'eHTa, KOTOpOe BH3HBAaeT OUOJOTUUECKUN WK
MeOVUMHCKUM OTBET B TKaHM, CUCTeMe, Yy XMBOTHOTO, MHIMBUIYyYyMa MWK
YyeJIOBeKa, OXMUIAeMHl MUCclenoBaTeJieM, BeTeprHapOM, BpauoM WM
IPYTVM MEeOMUMHCKMM pabOTHMKOM. B HEeKOTOPHX EBapMaHTax peaju3aluu
yKaszsaHHOe TepaleBTUUYeCKU 50deKTUBHOE KOJIMYECTRO cocTaBJIgeT
OpuMepHO 5 MI' mo npmMepHo 1000 MT miam npuMepHo 10 MI' OO IPUMEPHO
500 wmr.

B HacToAmeM 3asBKe TEePMUHH «JIeUUTL» WU «JIeUeHMe» OTHOCATCH
K OIOHOMYy wMIM OoJjlee IeMCTBUAM, BHOpaHHEM U3 (1) OpeloTBpalleHUId
3ab0JleBaHMA; HallpuMep, IIpenoTBpalleHVsa 3aboJjieBaHUA, COCTOSHUS WIIU
HapymeHVs Y MWHIUBUIAYYMa, KOTOPHM MOXeT OHTL IPpeIpaclloJIOXeH K
3ab0JIeBaHUD, COCTOSHMIK WM HapylWeHUO, HO Yy KOTOpOI'O IIOKa
OTCYTCTBYEeT MWJIM He IIpOoABUIIach [IaToJIOTMA WM  COBOKYIIHOCTE
CUMIITOMOB 3a00JIeBaHUL; (2) nonaeJjieHMsa 3aboJieBaHUA; HallpUMep,
nomaBJieHUA 3aboJjieBaHUA, COCTOSAHMA WM HapylleHMda y MHIUBUIOyyMa, Y
KOTOPOTO MHNPUCYTCTBYET WM [IPOABMUIIACEH I[IaTOJIOTMA WM COBOKYIIHOCTBH
CUMIITOMOB 3aboJjieBaHMa, COCTOAHMA WM HapylleHud (T.e. OJOKMPOBKA
OOIIOJIHUTEJIEHOT'O Pa3BUTUA [IaToJIOTUN u/nam COBOKYIIHOCTHA
CUMIITOMOB) ; ¥ (3) ocynabjgeHusa 3aboJieBaHMA; HaIpMUMepP, OCJabJieHud
3abo0JIeRaHMag, COCTOSHMSA WM HapyULeHMA Yy MHIOIMBUAOYYMa, Y KOTOPOTO
OPUCYTCTBYET WM NPOABUIIACE [IAaTOJIOTMA MJIM COBOKYIIHOCTE CHUMIITOMOB
3aboJyieBaHMSA, COCTOSAHMSA WM HapyleHud (T.e. oOpameHMe BCIOATH
naToJIOTUM W/WUJIY COBOKYIIHOCTM CHMMIITOMOB), TaKOTO KaK CHIWKeHME
TOXKeCTU 3aboJieBaHMA.

KomOuHMpOBaHHaAA Tepallus

CrnocoBr, ONMCaHHHE B HaCTOAMeM 3asBKe, MOTYT IOMNOJHUTEJBHO
BKJIOYUATEH BBeIeHNE OOHOTO VI BoJiee OOIIOJIHUT €JIb HEIX
TepalleBTUYeCKUX areHTOB. OnouH W BoJiee OOIIOJIHUT €JIb HEIX
TepalleBTUUEeCKMX al'€eHTOB MOXHO BBOIOUTL IIallMeHTy OIOHOBPEMEHHO WJIU
[IOCJIeDOBaTEJILHO .

B HEKOTOPHIX BapMaHTax peaamuzanmnm YKa3aHHBN crioco®

OJOIIOJIHMTEJIEHO BKJIIOWaeT BBeIOeHIMe OOIIOJIHMTEJIBHOI'O TepalleBTUYEeCKOI'O
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areHTa, BHOpaHHOTO M3 IMiD, areHTa aHTM-1L-6, areHTa aHTU-OHO-«,
TUIIOMETWIIMPYKRIIETO areHTa ¥ MOOMdMKaToOpa OMOJIOTMUeCKOTO OTBeTa
(BRM) .

B wnesoM, BRM mnpencrTaragoT coboy BemecTBa, MW3ITOTORBJIEHHHE U3
XV BEIX OpPr'aHM3MOB, oJisa JleueHusAa 3aboJieBaHu, KOTOpPEE MOTYT
BO3HMKATL B OpTraHM3Me eCTeCTBEeHHHM IIyTeM, Wiy  MOTYyT  OBITBH
[IOJIydeHH B JabopaTopunu. IlpuMmepe BRM EBrJwouawonT IL-2, MHTepdepoH,
pPasJIMUHBEIe TUIBE KOJOHMEeCTUMYJIMpYImUX ¢oakTopoB (CSF, GM-CSF, G-
CSF), MOHOKJIOHAJIbLHEE aHTUTeJla, TakKue KakK abuuMkcumad, >TaHeplenT,
MHJIMKCHMab, PUTYKCuUMad, TpacTyps3yMad M BHCOKMEe IO3H ackopbaTa.

B HeKOTOPEX BapMaHTaX peaJiM3alVlM YKa3aHHEE YKa3aHHEEe al'€HTEI

aHTu—-OHO-0o NpencTaBJglT cobo¥ MHOIMKCHMMA® M >TaHeplelT.

B HeKOTOPHX BapMaHTax pealu3alluM TUIOMETUIMPYIRIUM aTeHT
opencTaBJssgeT cobo¥ uHITHUOUTOop JHK-MeTHuITpaHcbepa3k. B HeKOTOPHX
BapMaHTax peajm3auunu uHIuouTrop IJHK-MeTunTpaHchepass BHOpaH M3 5
a3alUMTUOMHE M ODeumTadMHa.

B 1neJsioM, IMiD MCHOJBL3YIT B KaueCTBe MWMMYHOMOIYJIMPYIOMMX
ar'eHTOB. B HeKOTOpPHX BapMaHTax peanmsalnu IMiD BHOpaH U3
TaJdMIoMMIOa, JeHalugoMmIOa, IoMaJmgomMmma, CC-11006 m CC-10015.

B HEeKOTOPEHIX BapMaHTax peanmusaumum YKa3aHHBN crioco®
OOIIOJIHUTEJIbHO BKJIOUAET BBeOeHMe OOIOJIHUTEJIbHOTO TepalleBTUUeCKOT'O
areHTa, BHOPAHHOTO M3 aHTUTUMOLMTHOT'O IJIOOYJIMHa, PEeKOMOMHAHTHOTO
TPaHYJIOLUUTAPHOTO KOJIOHMEeCTUMYJMPpYKRIoTro dakKkTopa uejioBeka (G CSF),
TPaHyJIOUUTapHO~MOHOIUTAPHOTO CSFE (GM-CSF), SPUTPOIIOD3—

CcTUMyJIMpylmero areHta (EKA) M UMKJIOCIOPMHA.

B HEKOTOPEIX BapraHTax peasjmsanumm YKaszaHHEM crioco0
IOOIIOJIHUTEeJIEHO BKJIIOUAET BBeIeHME naumveHTy OOIIOJIHUTEJIEHOT'O
mHIubuTopa JAK. B HeKOTOPHX BapMaHTax pealu3alluM YKas3aHHHN

OOINOJIHUTEJNbLHEY MHIUOMTOp JAK OpencTaBJIgeT CcoBOM TooaluMTUHUD WK
PYKCOJIUTUHNUD .

OmuH wmiM ©OoJiee OONOJIHUTEJILHHX OdapMalleBTUUECKMX al'€HTOB,
TaKmUx Kak, HalpuMmep, XUMMOTEepalleBTUUEeCKUE CpencTea,

IIPOTHMBOBOCIIaJIMTEeJIE HEE aTl'eHTEHl, CTepPONMIOEL, VIMMYyHOIOEIIPpEeCCaHTH, a

TakXkXe MHIUOUTOPH KMHas PI3KO, mTor, Bcr-Abl, Flt-3, RAF u FAK,

Takme Kak Te, uTo ONIMCAaHH B nyoaukaumum WO 2006/056399,
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comepXaHMe KOTOPOM BKJIOUEHO B HaCTOAMYK 3afABKYy BO BCeM IIOJIHOTe
[IOCPeICTBOM  CCBLIKM, Wi  OpyIMe  arUeHTE  MOXHO  I[IPMMEHATHL B
KOMOMHaUMM C COeOMHEHUAMM, OIMCaHHEMM B HacCTOAMleM 3asaBKe, MOJIA
JleueHrsa 3aboJieBaHMM, HapymeHUV WMJIM COCTOSHUM, CBA3aHHHX C JAK.
YKazaHHBEe OOMH WM OoJiee OONIOJIHMUTEJILHEIX QpapMalleBTUUECKUX al'€HTOB
MOXHO BBOIOMUTE [NAalMEHTY OIHOBPEMEHHO WJIM I[IOCJIefOBaTEeJIbHO.

[IpyMeps XUMMUOTEPAIIeBTUUECKMX CPelOCTB BKJOUALT MVHIUOUTOPH
IPpOTEOCOMH (HalpuMep, ©OopTesoMub), TallMOOMUI, PEBJIMMMUI U aTl'€HTH,
MIoBpexmanimme IOHK, Takue Kak MeJipaJiaH, OOKCOPYOUILIMH,
uurjgobochamMmn, BUHKPUCTUH, DTOINO3UIL, KAPMyCTMH U T.I.

[IpyMepsl CTEepPOMIOOB  BKJIKUAKT KOPTUKOCTEPOMIEH, Takue Kak
oeKcaMeTas30H WM IIpelHWU30H.

[IpuMepsl MHIMOUTOPOB Bcecr-Abl  BRJIKUYAKT COeOUMHEHUS U = UX
bapMalleBTUUECKM IIpHeMJIEMEIE COJIM, MMeKle POL WM BUI, PAaCKPHTHE B
naTedre CHIA N 5521184, WO 04/005281 m sagBkax Ha oaTeHTH CIA C
cepuiriHeM HOoMepoM 60/578491, comepxaHue BCeX M3 KOTOPHX BKJIIOUEHO
B HaCTOAmMyK 3asBKY BO BCel IIOJIHOTEe INOCPeOCTBOM CCHUJIOK.

[IpyuMeps HNOOXOLANUX MHIMOMTOPOE Flt-3 BrIOUWAKT COeIVMHEHUA U
ux GapMalleBTUUECKM IIpMeMJIeMbe COJIM, PpacKpeTee B WO 03/037347, WO
03/099771 m WO 04/046120, comepxaHMe BCeX M3 KOTOPHX BKJIOUEHO B
HacToAlyld BasBKY BO BCeM IIOJHOTE IIOCPelCTBOM CCHJIOK.

[IpyuMepsl HOOXOOAMMX MHIMOMTOPOB RAF BKJUAT COeOUHEHUI U UX
bapmMmalleBTHUUECKNY I[IPMEMJIEMEIE COJIM, pPackpuThHe B WO 00/09495 um WO
05/028444, comepxaHMe BCeX M3 KOTOPHX BKJIKUEHO B HaACTOAMYI
3aABKYy BO BCEeM IIOJIHOTE INOCPelCTBOM CCHUJIOK.

[IpyMepsl HNOOXOOANMX MHIMOUTOPOB FAK BKJIIOUAIT COEOMHEHUI UM UX
bapMalleBTUUECKM IIpUeMJIeMEe COJIM, PacKpHTEHe B WO 04/080980, WO
04/056786, WO 03/024967, WO 01/064655, WO 00/053595 wm WO
01/014402, comepXxaHMe BCexX M3 KOTOPHX BKJIKUEHO B HACTOAIYID
3agBKYy BO BCEM IIOJIHOTEe NOCPelCTBOM CCHUJIOK.

B HeKOTOPHX BapMaHTax pealM3alluM OOHO WM 00Jiee COeOUHEHUU
COIJIaCHO HacTodlleMy M300peTeHMK MOXHO IIPMMEHATE B KOMOMHALUM C
OOHUM WM 0OoJiee OPYI'MMM MHIMOMTOpaMM KMHAasz, BRJKUAs UMaTHUHUO, B
YaCTHOCTM IJIA JleueHUd I[IalMeHTOB C PEe3MCTEHTHOCTLBI K MMaTHMHUOY
WY OPpyTMM MHITUMOUTOpaM KMHAas3.

B HEeKOTOPEIX BaprMaHTaXx peayimsalnnm MIOOX OO AWM
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XI/IM_T/IOTepaHeBTI/IquKI/HZ areHT MOXeT OBEITB BbI@paH nus
AHTUMETABOJIUTUUE CKUX areHTOoB, MHPM@MTOpOB TOIIOM3OMEPa3H 1 7
IJIaTVMHOCOIOepXallliX aHaJIOT'OB, TaKCaHOB, AHTPalMRIIMHOB n

nHTUOUTOPOB EGFR, a TakXe MX COUYeTaHUM.

B HEeKOTOPEIX BapmraHTax peaamnsanmm aHTHMMe TabOJIMTUUECKUE
aTeHTH BKJOUAT KaleuuTabMH, ITeMUMUTadMH M oTopypaums (5-FU) .

B HEKOTOPHIX BapMaHTax peann3anumm TaKCaHH BKJIIOUAT
naxkJamuTakce, AbpakcaH (Abraxane®, OeJIOK—CBA3HBaKIIMeE YyacCTULE
nakJuTakcesa IJS MHBbelupyeMo¥ cychneHsuu) u Takcorep (Taxotere®,
OoleTaKceJ) .

B HeKOTOPHX BapMaHTax pealus3allMM ILJIaTHMHOCOOepXallMe aHaJiIoTu
BKJIOUAKT OKCAJUILJIATUH, LIUCIJIATMH ¥ KapOoIlJaTuH.

B HEeKOTOpPHX BapMaHTax pealM3allMM MHIMOMTOPE TOIOM30OMEpPa3H 1
BKJIOUAKT MPUMHOTEKAH M TOIOTEeKaH.

B HeKOTOpPHX BapMaHTax peaju3alvy aHTPaAUMKJIMHEL BKJIIOUAT
OOKCOPYOUIIMH MM JIUIIOCOMHEE JIeKapCTBEHHEEe (QOPMH OOKCOPYOMULMHA .

B HEeKOTOPEIX BapmMaHTax peaamnsanmum yKasaHHBM
XUMMOTepaleBTUUECKUM arleHT IpencTasjsgeT cobor FOLFIRINOX (5-FU,
JIEKOBOPUH, MPMHOTEKaH M OKCaJUILJIaTHMH). B HEKOTOPHX BapMaHTax
peanM3alMy YKa3aHHHM XMMMOTEpPAalleBTUUECKMM aTleHT I[IpelcTaBJisgeT
cobom TreMUUTa0buH u AbpakcaH (Abraxane®, OeJIOK—-CBA3EBAaKIINE
YacTUILH HakJuTakcesa OJS MHBEKIMOHHOM CYCIeH3UM) .

B HEKOTOPHX BapMaHTax pealu3alluM OIOUH WM O0oJiee MHIUOUTOPOB
JAK COIUIaCHO HacCTOoMlleMy WM300pPeTeHMI MOXHO I[IPMMEHSATH B KOMOMHALIUU
c XUMUOTEepaneBTUUE CKUM CpelncTBOM OJIA JIeueHnd PaxKoBOTO
3aboJieraHud, TakKoI'o Kak MHOXeCTBeHHad MMreJioMa, uTo MOXEeT
YIydlmaThb OTBET Ha JleueHue o CPaBHEHND c OTBETOM Ha
XVMUOTEPAalleBTUUEeCKUY al'eHT, MCIOJbL3YEeMEM OTOeJIbHO, B OTCYTCTBUE
000oCTpeHrsa ero TOKCHUUECKOTO IeMcTBUA. IIpMMEepH  IOOIIOJIHMUTEJILHBIX
bapMalleBTUUECKHKX aTl'eHTOB, I[IPpMMeHSIeMHX JIA JeueHMsS MHOXeCTBEeHHOM
MMEeJIOMEl, HalpuMep, MOI'yT BKJUaTL, 0e3 oTpaHuueHuy, MeJyadajaH,
MeJipalslaH M HOpenHu3o0H [MP], nokcopy®OMIIMH, »OekcaMeTa30H M Velcade
(6opTezoMmO) . [OIOJIHUTEJBLHEE aIl'€HTH, WCIOJb3yeMEle IJIS JIEYeHUS
MHOXECTBEeHHOM MMeJIOMH, BRJIOUAT MHIUOMTOPH KMHa3 Bcr-Abl, F1t-3,
RAF um FAK. AOIUTMBHOE WM CHUHEePIMUeCKOe IeNCTBUEe SABJIAeTCH

’XKeJlaeMBIM pesyJsibTaToM O0BeIVHEHN A MHTMOUTOPAa JAK COTJIaCHO



62

HacToAmeMy M300peTeHM U IOOIOJIHUTEJILHOT'O areHTa. Kpome ToOTO,
PEe3UCTEHTHOCTE KJIETOK MHOXEeCTBEHHOM MMeJIOMHI K areHTaM, TaKMM Kak
oeKkcaMeTas0H, MOXeET CTAHOBUTBLCH ofpaTuUMOM rnocJje JleueHM A
mHIMbuTopoM JAK COIJIaCHO HacTodlleMy M300peTeHMI. ATeHTHE MOXHO
O0BEeOUMHATE C COeIMHEHMAMM COIJIaCHO HaCTOoAlleMy MU300peTeHMI B
JleKapCTBEeHHOM ©GopMe C OINHOKPAaTHOM IO3UPOBKOM WMJIM B HEIPEPHBHO
OO3VPYeMOM JieKkapCTBEHHOV oopMe, WM Xe aleHTH MOXHO BBOIOMUTH
OOHOBPEMEHHO VI IocJjienoBaTeJIbHO B cocTaBe OTIOEeJIbHEX
JIEKapCTBEHHEX (GOpM.

B HeKOTOpPHX BapMaHTax pealiM3alluM KOPTHUKOCTEPOUI, TaKoM Kak
oexKcaMeTa30H, BBOIOAT MHallMeHTy B KOMOMHalMM IIO MeHblleM Mepe C
OIOHVM VHIUOUTOPOM JAK, pu 3TOM IoeKkcaMeTas30H BBOOAT C
MHTepBaJlaM, HO He HeIPEPEBHO.

B HeKOTOPHX OOIOJHUTEJILHEX BapMaHTaxX peaju3aluy KOMOMHALIUU
OOHOTO WM 0OoJjiee MHIUOUTOPOB JAK COIUJIACHO HaCTOLAlleMy M300peTeHUO
C IOpYyI'MMM TepalleBTUUECKMMM al'eHTaMM MOXHO BBOIUTL I[IalMeHTyY 1o,
BO BpeMa  U/Wan rnocJye TPaHCIJIaHT AU KOCTHOTO MO3Ta VI
TPaHCIJIaHTALMM CTBOJIOBHX KJIETOK.

B HEKOTOPEHIX BapMaHTax peanmsanumum OOTIOJIHUTEJIb HEIM
TepalleBTUUEeCKUM aleHT OpelcTaBJjgeT cobol GJIyoLUMHOJIOHa alleTOHUL
(Retisert®) wmam pumexcoJsioH (AL-2178, Vexol, Alcon).

B HEeKOTOPEHIX BapMaHTax peanmsaumnum TOIIOJIHUTeJIb HEM
TepalleBTUUYeCKUM areHT npelcrapjigeT cobom LUUKJIOCIIOPUH
(Restasis®) .

B HEKOTOPEHIX BapMaHTax peannusaumnum IOTIOJIHUTEJIL HEIM
TepalleBTUUECKUN aTeHT TIIpelcTaBjsgeT CcoboM KOPTUKOCTEPOUI. B
HEeKOTOPHX BapMaHTax pealu3alluM KOPTUKOCTEPOMI IpelcTaBiIgeT cobomn
TPUAMIMHOJIOH, »OeKcaMeTas0H, OQOIYOLMHOJIOH, KOPTU30H, IIPEeOHU3O0JIOH

Wi QJIYMETOJIOH.

B HeKOTOPHIX BapraHTax peanmuzanumu IOTIOJIHUTEJIE HEM
TepalleBTUUECKUM  areHT BHOpaH 3 Dehydrex™ (Holles Labs),
Civamide (Opko), rMaJlypoHaTa HaTpKUA (Vismed, Lantibio/TRB

Chemedia), uukjgocnopmuHa (ST-603, Sirion Therapeutics), ARG101(T)
(TecTocTepoH, Argentis), AGR1012(P) (Argentis), »xabeTa HaTpud
(Senju-Ista), rebapHaTa (Santen), 15-(s) -

TUOPOKCUBNKO3aTeTPaeHOBON KM CJIOTEL (15(s)-H3TE), LeBUJIEMUHA,
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OOKCHULUMKJIMHA (ALTY-0501, Alacrity), MMHOLMKJIMHAE, iDestrin™

(NP50301, Nascent Pharmaceuticals), umumkJjocmonopuHa A (Novaz22007,

Novagali), OKCUTETPALMKIIMHA (Duramycin, MOLI1901, Lantibio),
CF101 (28,3S,4R, 5R) -3, d-ourngporcu—-5-[6-[ (3-
MondeHnJI) MeETUIIaM/HO | TypHH—-9-1J1] ~-N-MeTHUJIOKCOJIaH—2-KapOaMu, Can-
Fite Biopharma), BOKJIOCIIOPMHA (LX212 W X214, Lux

Biosciences), ARG103 (Agentis), RX-10045 (cHMHTeTHUECKMM aHaJIOT
pPeCcoJyIBMHaE, Resolvyx), DYN15 (DyauMmis Therapeutics),
puBorJiMTasoHa (DE011, Daiichi Sanko), TB4 (RegeneRx), OPH-01
(Ophtalmis Monaco), PCS101 (Pericor Science), REV1-31
(Evolutec), Lacritin (Senju), pebammnmuma (Otsuka-Novartis), OT-
551 (Othera), PAI-2 (YHUBEPCHUTET mTraTa I[leHCUJILBaHUSA "
YHUBepcuTeT  TewMmmu), NWJIOKapPIIMHAE, TaKpOJIUMyCa, [IMMEKPOJIMMY Ca
(AMS981, Novartis), JIOTenpenHoJa sTaboHaTa, pUuTykcuMaba,
ovkBadosz0Jla TeTpaHaTpusia (INS365, Inspire), KLS-0611 (Kissei
Pharmaceuticals), »OerMIposNMaHIpOCTepOHAa, aHakKMHpa, sbanmm3yMaba,
MUKOQeHOJIATa HaTpud, D2TaHepluenta (Embrel®), I'MIOIPOKCUXIJIOPOXMHA,
NGX267 (TorreyPines Therapeutics), axkTeMmpa, reMuMTabMHa,
OKCaJIMIlJIaTMHa, L-acnaparvMHasb WM TaJlMOoMUIA .

B HEKOTOPHIX BapMaHTax peaamusalumm IOTIOJIHUTEJIb HEM
TepalleBTUUYECKUNM aTleHT IpencTaBJigeT coBoM aHTMaHTMOTEeHHHM aTeHT,
XOJMHEPTHUUECKMM aTOHUCT, MOOYJIATOoP pelentopa TRP-1, ©JjokaTop
KaJIb LM EBEX KaHaJIoB, cekpeTaror MyLMHAa, CTUMYJIATOP MUC1,
MHTUOUTOP KaJblLMHEBPMHA, KOPTHMKOCTEpOMI, aTlOHUCT pelenTopa P2Y2,
aTOHUCT MY CKapPUHOBEIX pPeLenTopoB, VHTUOUTOP mTOR, opyron
mHruourTop JAK, wmHrmbuTop Bcr-Abl kmHa3w, MHIUOUTOp Flt-3 KUHa3H,
nHTUOUTOP RAF KMHa3H ¥ MHTHUOUTOp FAK XMHa3b, Tako¥ Kak Te, UTO
OIIMCAaHH, HalpuMmep, B nybimkxaumm WO 2006/056399, conmepxaHue

KOTOpOﬁ BRJIOUEHO B HaCTOAIMYI 3aAdBKY BO BCel IIOJIHOTe IIOCpeICTBOM

CCHUIKM . B HEeKOTOPHX BapMaHTax peaanzaumnmn TOTIOJIHUT &JIh HEI
TepaleBTUUYECKUN areHT IpelCcTaBJIgeT cobomn [IPOUBBOOHOE
TeTpallUKJIMHa (HalopuMep, MUHOUMKIIVMH WM IOKCUIMKIIVH) . B HEKOTOPHX
BapMaHTax peannsanumumn IOTIOJIHUT eJIb HEIM TepaleBTUUYECKUN areHT

CcBA3bBaeTCcd ¢ FKBP12.
B HEKOTOPHIX BapMaHTax peanusauumn IOOIIOJIHUTeJIL HEIM

TepaHeBTMHGCKMﬁ al'eHT IIpelCTaBJideT cobon aHKMHMpyDMMﬁ areHT WJIn
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areHT IepekKpeCcTHOM cumekm  IOHK; AHTUMETaBb0oJINT/ HeMe TUIIVNP YoM
areHT (HanpuMep, 5-¢Topypauwni, KaneunuradbmuH WM  a3aluUTUOVH) ;
AHTUTOPMOHAJIEHYID  TepalMio (HanpuMep, AHTaAT'OHMCTE  I'OPMOHAaJIbHEIX
peluenTopos, CMP3 wmiM MHIMOMTOP apoMaTasbl); MHIMOMTOP MUTO3a

(Hanpmmep, BYMHKPUVCTVH WJIN HNakKJUTaKCcen) ; MHPM@MTOP TOIIOM30OMEpP a3kl

(I wnmm ITI) (HanlpuMep, MUTOKCAHTPOH U MPMHOTEKaH); WHIOYKTOPH
ariornTosa (Hanpumep, ABT-737) ; Teparnmo C VCIIOJIE 30BaHUEM
HYKJIEMHOBEIX  KUCJIOT (HanipuMep, AHTUCMEICJIOBEIX  PUOOHYKJIEVMHOBHX

KMCJIOT WM WHTepbepwpywomert PHK); JMTaHIE SIOEPHBIX PeleNToOpOoB

(HaanMep, AT'OHVICTEL M/MHM AHTaIl'OHVMCTEL: IIOJIHOCTERIO TPaHC—
peTrMHOEBa4d KIMCJIOTa I 6eKcapOTeH); aTl'eHTEI HallpaBJIEHHOT'O
OeMCTBUS Ha SIIMTI'eHeTUYeCKNe MeTKM, TakKNre Kak MHPM@MTOpH
TJealeTMJIa3E TMMCTOHOB (HaanMep, BOpMHOCTaT), T'MIIOMEe TVMJIMPpYyRIMe

areHTH (HallpuMep, OeuuTabuH); pelyJiATOpH CTabUJIBEHOCTH OeJIKOB,
Takue Kak MHIUOUTOpH Hsp90, yOUMKBUTUH W/WIM KOHBOTUPYOIVE WU
IeKOHBOTVPYIIME MOJIEKYJIE, [NOOOOHEEe YOMKBUTHHY,; WIM MWHTUOUTOP
EGFR (2pioTuHUO) .

B HeKOTOPHIX BapraHTax peanuzalumu OOTIOJIHUTEJILHE (€ )
TepalleBTUUYEeCKUN (&) areHT (H) opencraBJgeT (0T) cobon TJla3HHEE
KalljiYM, CHMMalMe paslpaXeHue (TakXke M3BECTHHE KaK «UCKYCCTBEHHEHE
CJIE3E») , KOTOPEIe BKJIOUAT, Bes OTpaHUYeHU, KOMIIO3ULIUH,
coepxamue IOJMBMHWUIIOBEM  CIMPT, TUOPOKCUIIPONIUIIME TUJILeJIJIIJIO3Y ,
TJIMLLEPUH, IIOJIUD TUJIEHTJIMKOJIb (HanpuMep, 151400) MIIN
KapBoKCUMe TUIILEJIIIIIO3Y . JVICKYCCTBEHHHEe CJIe3H MOTYT CIOCOOCTBOBATH
JIeUeHMI0 CHUHOpPOMa CYXOTO TIJlasa 3a CcueT KOMIeHCAalUM IIOHMKEeHHOT'O
YBJI&XHEeHUS ¥ CMas3BBaHMA CJe3HOM IJIeHKM. B HEeKOTOPHX BapMaHTax
peanmMszaluM  OOMNOJIHUTEJLHEM  TepaleBTUUECKMM aTleHT OpeldCTaBJIgeT
coboM MYyKOIUTHMUECKOe JIeKapCTBeHHOe CpPpendCTBO, Takoe kKak N-
alleTUJILUCTENH, KOTOpOe MOXEeT B3aMMOIEMCTBROBATEH C MyKONPOTEUMHaMU
M TeM CaMbIM CHMXAaThb BSA3KOCTH CJe3HOW IJIeHKMU.

B HeKOTOPHIX BapraHTax peanuzalumu IOTIOJIHUT&JIb HEM
TepaleBTUUECKMM aTeHT BKJUaeT aHTUOMOTHUK, IIPOTUBOBUPYCHEE,
IPOTUBOTPUOKOBEE, aHeCcTe3upyKlre, OIPOTHBOBOCHAIMTEJILHEE aT'eHTH,
BKJIOUASA CTEePOUIHHE U HeCTEPOMIHEHE I[IPOTUROBOCIAJIMTEJILHEE aTl'eHTH,
M OpOTUBOAJIJIEpPTUUYECKMEe aTeHTH. I[IpMMepH IOOXOOAIMX JieKapCTBEeHHBIX

CpellCTB BKRJIOUAKT aMMHOIJIMKO3MIOE, TaKMe KakK aMMKalMH, TI'eéHTaMMIVH,
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TO@paM_T/ILI,T/[H, CTpellTOMMIVH, HEeTWJIMMIVMH M KaHaMMIVIH,; (]_)TOpXI/IHOJIOHBI,

Takue Kak umMnIpod@JIoKCcaumH, HOpOJIoOKCaumH, odpJiokCcaumH,
TpoBadJIOKCalLMH, JioMedJIOKCaluH, JIeBOQIIOKCalVH n DHOKCALMH ;
HadTUPUIOMH,; CYJbQOHaAMUOLI; IIOJIMMMUKCUH; XJIOpaMOEeHUKOJI; HEeOMULMH;

IapaMOMMUMH; KOJUCTMMETAT,; OaluuTpalMH; BaHKOMMLIMH; TeTpalMKJIMHEL
pudaMnIvMH ¥ €TI0 I[IPOM3BOIOHHE («pMOaMIMHEDY) ; LUMKJIIOCEpPUH; 0OeTa-
JakTaMel; 11edaJIOCIOPMHE; aMPOTepPMUMHE,; (QJIYKOHA30J; QIYLUUTO3UH;
HaTaMMIMH; MMKOHAa30JI; KeTOKOHAa30JI; KOPTUMKOCTEPOUIH,; IMUKJIOPeHakK;
baypdbunpodeH; KeTopoJak; cynpobeH; KPOMOJIVH ; JIOOOKCaMMUI ;
JeBokabacTMH; Hadasz3O0JIMH; aHTal30JIMH,; O(eHMpaMMH; WMIM aHTUOMOTHUK
aszajun.

dapMalleBTUYECKHUE COCTABE M JIEKADCTBEHHEIE (QODMEI

[lp MCHOOJIE30BaAHMKM B  KaudecTBe  (QapMalleBTUUYECKUX  CPEeOCTB
COEeIMHEHMSA COTJIACHO HaCTOAMEMY M300peTeHMK MOXHO BBOIMTE B (QOopMe
bapMalleBTUUECKMX KOMIIOBUIIMM. YKasaHHBE KOMIIO3UMUUM MOXHO II0OJIYUYaTb
IpMY IIOMOMM CIOCODOOB, XOPONMO M3BECTHHEX B 00JJacTM (QapMalleBTUKMU, WU
MOXHO BBOIUTEL pPa3JIMUHBEIMM IIYTAMM B 3aBUCHMMOCTM OT HeOoOXOIMMOCTHU
MECTHOTO WM CUCTEMHOTO JiedeHMA U 06JacTM, IJId KOTOpOoM TpebyeTcs
JIeueHue. BeeleHre MOXeT OBTBH  MECTHHEM (BRJIOUAS  UPECKOXHOE,

SIIMImepMalJlIbHOEe, BHYTPUIJIa3sHOE WJIM BBeIOEeHNVE Ha CIIM3VNCTHE MeM@paHbI,

BKJIIOYA I MHTpaHa3aJIbHY, BHYTPUBaTMHAJLHYIO u PeKTabHYI
IIOCTaBKY) , BHY TPUJIE TOUHLIM (HanpuMep, oyTeM  MHTAJALUMM WU
MHCYQIJIALUMY  IIOPOmMKOB  MJIM  as’po30Jiel, BKJIOUAS  MCIIOJIb30BaHMUe
HeOyJarzepa; BHYTpUTpaxeaJlbHOE WJYM MHTpaHas3aJIbHOe BBeIeHUe),

[lepopallbHEIM WMJIM IIapeHTepallbHEM. [lapeHTepallbHOE BBeleHMe BKJIoJYaeT
BHYTPUBEHHOE, BHyTpHapTepuallbHOE, IIOOKOXHOE,
MHTpAallepUTOHeaJIbHOe, BHYTPUMEIIEUHOE WJIM WHBEKUVID WIM MVHOY3MUD;
W VMHTpaKpaHrallbHOE, HallpUMep, MHTpaTeKaJIbHOEe VI
BHY TPUXEJIYJOUKOBOE BBelleHUE. [lapeHTepalJilbHOE BBeIeHMe MOXeT
OpeICTaBJIATE CoOOV BBeIeHMe OINHOM HO3H B OQopMe Oojoca WM,
HanpuMep, BBeleHMe C MCIOJb30BaHMeM Hacoca IOJS HelpepHBHOMU
MHOYy3MM. DdapMalleBTUUeCKMEe KOMIIO3ULUMM M COCTaBH IJIL MEeCTHOIO
IpUMeHeHUa MOI'YyT BKJIKOUATL UPECKOXHBEE ILJIaCcTHEPM, Mas3M, JIOCHOHH,
KpeMsl, TeJu, Kalljiu, CYNIO3UTOPUM, CIpeM, XUOKOCTM U IIOPOWKM.
[IpMeHeHVEe  TPaAOMUMOHHEIX  QapMalleBTUUYeCKUX  HOCUTeJel, BOIHEX,

IIOPOIWMKOBEX WJIM MacCJIAHEIX OCHOB, SaI‘yCTMTeHeﬁ M T.O. MOXeT OHTH



66

HeOOXOOUMEIM WMJIM XeJlaTeJIbHEIM.

HacTodmee n3obpeTeHNre Takxe BKJIOUAET bapmMmalleBTHUUECKNE
KOMIIO3ULINK, conepXxamye B KauecTBe AKTUBHOTO VMHTpeOueHTa
COeOMHeHNEe COTJIaCHO HaCcToAlleMy MN300peTEeHN VI ero
bapMalleBTUUECKM IIpHMeMIIeMyl COJIE B KOMOMHaALUMM C ONHMM WM ©OoJiee
bapmMalleBTHUUECKU IpreMIIeMEIMI HOCUTeJIAMU (BCIIOMOT'@TeJIbHEIMIU
BelleCTBaMM) . B HEeKOTOPHIX BapmaHTax peanmuszauum KOMIIO 3ULIN A
NOOAXOOUT IJIS MEeCTHOTO IIpuMeHeHUA. IlpM [IOJYYEeHMM  KOMIIO3UIIUN
COTJIaCHO HacToAleMy n300peTEeHU AKTUBHBI MHITPEeOnueHT, Kak
NpaBUJIO, CMelMBaKT CO BCIOMOT'ATEJIbBHEIM BeMleCTBOM, pas3zfaBJIglnT BO
BCIIOMOT'aTeJIbHOM BellecTBe W 3aKJI0YanT BHYTPb YKasaHHOT'O
HOCHTeNIa B OGOpMe, HalpuUMep, KalcyJH, came, OyMaXHOTO WJIM MHOTO
KOHTeMHepa. Eciu BCIIOMOT'aTeJIbHOE BelleCTBO IeiCTBYET Kak
pazbaBUTENIb, OHO MOXeT IpPpeACTaBJIATE COOOM TBepIoe, IIOJYTBepIoe
WM XMOKOE BEMeCTBO, KOTOpOe BHCTYIaeT B KadeCTBe HAlOJIHUTENH,
HOCHUTEJIS WIM CpenH IJ aKTMBHOTO MHIpeIMeHTa. TakuMm oBOpasowM,
KOMIIOBULKM  MOTYT  MMETb bopmy  TabjeTok, IVJIOJE , IIOPOUKOB,
IacTUJIOK, caue, KpaxMaJlbHEIX Kamncys, BJIMKCUPOR, CYCIIEH3UM,
SMYyJIbLCUM, PacTBOPOB, CHPOIOB, aspo30Jiel (B TBepIOW WM XUIKOM
cpene), Mazey, colepXamux, Halpumep, no 10% 1o Macce akKTMBHOIO
COeIMHEHUS, MATKUX ¥ TBepIOHX XeJIATMHOBHX KallCyJl, CYIIO3UTOPUER,
CTEPUJIBHHX  MHBEUMPYEMHX  PAaCTBOPOR u CTEPUJIBHO  YIAaKOBAaHHEX
[IOPOIKORB .

[Ipy [OJYYEeHMM COoCTaBa aKTMBHOE COoeIMHeHMe MOXHO M3MeJIbuaThb
C obeclieueHUeM JacTull COOTBETCTBYKIETO pa3Mepa nepen
ofBeIMHEeHVEeM C IOPYIMMM MWHIpeIMeHTaMM. KEcCaIM aKTUMBHOEe COeIMHeHUe
ABJISeTCH IO CYmMeCTBY HepaCTBOPMMEM, €T0 MOXHO WM3MeJbUyaThk IO
JacTull, C pa3MepoM MeHee 200 wMem. EciIM akxkTMBHOE COeIVMHEeHME IIO
CylleCTBY pacTBOPMMO B BOIe, TO pasMep 4YacTHUl MOXHO pelyJIMpOBaThb
oyTeM M3MeJIbUeHMsa OJa obecledeHMA IO CYMeCTBY PaBHOMEPHOTO
paclnpenejyieHMss B COCTaBe, HallpUMep, IpuMepHO Ho 40 wMem.

CoeIMHEeHMA COIJIACHO HacTodlleMy M300peTeHMI0 MOXHO M3MeJbduaTh
IpM IIOMOIM M3BECTHEIX CIOCOOOB M3MeJIbUeHUs, TakKux KakK MOKpoe
M3MeJIbUeHMe, OJA [OOJIYYeHMSa UYacTMI, MMeKNMX pas3Mep, [IOOXONAMUN
s MU3TOTOBJIEHUSA TabJIe TOK u OIPYTUX TUIIOB COCTaBOB.

MeJIKOOMUCIIEPCHHE (CcocTodlMe M3 HaHOYacTMll) IIpelapaTh CcoeOVHeHUM
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COTJIaCHO  HacCTodlleMy M300peTeHMK MOXHO I[OJIydaThb [OpM  [IOMOIM
crioco6oB, WMBBECTHHX B M»OaHHOM o0O6JacTM TexXHMKM, CM., HalpuMep,
MeXIyHapoIHyl 3adBKy N WO 2002/000196.

HekoTopre [IPVMEPH IIOOX O I AMMX BCIIOMOT' aTeJIbHEIX BEIIECTB
BKJIOUAT JIaKTO3y, IOEeKCTpol3y, caxapo3y, CcopbuT, MaHHUT, KpaxMalldl,
aApPaBUNCKYIO KamMennb, docohart KaJgblUu4dg, aJib TMHAaTEHL, TparakaHT,
xeJlaTuH, CUJIMKAT KaJbLUu4d, MUKPOKPUCTAJIJINUECKYIO LeJJIJIoO3Y,
NOJIMBUHUIINIUPPOJIMIOOH, LeJUJIJIo3Y, BOLY, CHUPOI ¥ MeTUJILEeJJIIIIO3Y .
CocTaBE MOTYT IOOIOJIHUTEJIBHO BKJKOUATE: CMasHBaKIMe al'€HTH, TaKue
Kak TaJlbK, CTeapaT MaTlHMSIg ¥ MUHepaJIbHOe MacJo; YBJIAXHUTEIN;
SMYJIETATOPE UM CYCIEeHOMPYIIMEe areHTH; KOHCEePBAaHTH, TaKMue Kak
Me T~ u NPONUIITUOPOKCU—OEH30aTHL; NOOCJIaCTUTEJIN ; "
BKyCcOapoMaTHUUeCKNUe oo0aBKU. KomMmnosuumnm COoTJIaCcHO HaCTOAllleMYy
M300peTeHn MOXHO I[IOJIydaThk TakuMm ofpa3oM, UTOOH obechneuMBaThb
OHICTPOE, 3aMeOJIeHHOEe WM OTCPOUEHHOEe BHCBOOOXIOeHMe aKTUBHOI'O
VHTpeIVeHTa I[I0CJIe BBeIeHUd IIallMeHTy, Opy  IIOMOIM  CIOCOOOB,
VM3BECTHEX B OaHHOM 006JacTU TeXHUKM.

B HeKOTOPHX BapMaHTax peajM3aluM yKaszsaHHasa ¢apMalleBTHUUeCcKad
KOMIIO 3L A COIEPXUT CUIIMKATU3UPOBAHHYIO MUKPOKPUCTAJIJINUECKYIO
neJunoJos3y  (SMCC) m IO MeHBIeM Mepe OIHO COeIMHEeHMe, OIMCaHHOe B
HacTodmey¥ 3asaBKe, MWIM eTro O¢apMalleBTUUECKM IIpueMIeMyld CoOJib. B
HEeKOTOPHIX BapMaHTax peagmMszaluy  yKasz3aHHad CUIIMKATU3UPOBaAHHA L
MUKPOKPUCTAJIJIMUECKA I LeJIJIII03a COOEPXUT IPUMEPHO 98%
MUKPOKPUCTAJIJIMUESCKUM LeJIJIOJIO3H M I[IPUMMEPHO 2% »OMOKCHIA KpPeMHUS
Macc./Macc.

B HEeKOTOpHX BapMaHTax pealu3aluy YyKa3aHHasg  KOMIIO3BUIUSA
opencraBJjgeT coBoM KOMIO3ULMIO C 3aMelJIeHHBM BHCBOOOXIEHMEM,
comepxamyio IO MeHbllel Mepe OIHO coeIVHeHue, OIIMCaHHOe B
HacToAmeM 3agBkKe, WIM eTro (QapMalleBTHUECKM OIpHeMJIeMyld COJIb M IO
MeHbllel  Mepe OnOWH bapMalleBTUUYECKHU IpueMIIeMBI HOCUTEJE . B
HEKOTOPHX BapMaHTax pealrs3alVM YyKa3aHHasgd KOMIIO3MLUMA COOEPXUT II0
MeHbIlel Mepe OIHO coeIMHeHMe, OIIMCaHHOe B HacTodmeM 3adBKe, WIn
ero GdapmMalleBTMUECKM M[OpUeMIIeMyl COJIb M 110 MeHbIleM Mepe OIMH
KOMIIOHEHT, BHIOPaHHEMN nus3 MUKPOKPUCTaJJINUECKOM LIeJIJIIJIO 3H,
MOHOTHMOpaTa JIAKTO3H, TUOPOKCUIIPONIUIIME TUJIL e JIJII0JIO SEH n

TITOJIMS TUIIEHOKCH A . B HEeKOTOPRIX BaprmMaHTaXx peayimsalnm YKasaHHa#Ad
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KOMIIO3UILMSA COOEPXUT 10 MeHBIIeM Mepe OINHO COeOMHEeHMe, OIMCaHHOE B
HacTodAlle 3asaBKe, WIM ero O(apMaleBRTUUECKM [IpUeMIEMyKl COJIb U
MUKPOKPUCTAJIIUYECKYIO LeJJIJIOsY , MOHOTMIpPAT JIAKTO3EL u
TUOPOKCUNIPONMIIME TUJILEJIJIIIIO3Y . B  HEKOTOPEIX BapMaHTax peajins3allnu
yKaszsaHHas KOMIIO3ULUMSA CONEepPXUT IIO MeHBIelM Mepe OOHO COeIMHeHUe,
ONMCaHHOe B HacToAmeMY BasBKe, WIM eTo OdapMalleBTUUECKMU IIpUeMIIEMYI0
COJIb ¥ MUKPOKPUCTAJUIMUECKYK LEeJUIJI03Y, MOHOIMIOpAaT JIaKTO3H U
IIOJIMATMIIEHOKCHKI . B HEeKOTOPHX BapMaHTax pealM3aluy YyKa3aHHasd
KOMIIOBULIMA IOOIOJIHUTEJIEHO CONEPXUT CTeapaT MalHMS WIM OUOKCUL
KpeMHMA. B HeKOTOpPHX BapMaHTax peajM3aluy MUKPOKPUCTAJJIMUeCKasd
LeJJIoJIo3a npencTaBpjigeT cobom  Avicel PH102™, B HEKOTOPEHIX
BapMaHTax peajlu3allyM MOHOTHUIPAT JAaKTO3H NpedcTaBJigeT cobon Fast-
flo 316™, B HEKOTOPHIX BapMaHTax peannsalnmumn
TUOPOKCUIIPOIIMIIME TUJILLEJIJIIIO 38 IpeIncTaBJigeT coBon
TUOPOKCUNIPONIMIIME TUJILeJIUIIIIO3Y 2208 K4M  (Hanpumep, Methocel K4 M
Premier™) n/Uim TUIPOKCUIIPONIUIIME TUJIILEJIJII0IIO 3Y 2208 K100LV
(HanpuMep, Methocel KOOLV™)., B HeKOTOPHX BapMaHTax peaju3alun
IIOJIMATUJIEHOKCHKI IIpencTaBJgeT coboM HNoaMsTMJIeHOKcun WSR 1105
(HanpuMep, Polyox WSR 1105™).

B HeKOTOpPHX BapMaHTax peajlMz3aluy »OJg IIOJIyUYeHUMs yKa3aHHOU
KOMIIOBULIUM MCIHOJIE3YEeTCsa CHOC00 BJIAXHOMW IpaHyJlIaluM. B HeKOTOPHX
BapuaHTax peanmsanmnm 0JI4 [IOJIYyUYEeHU I yKasaHHOM KOMIIO 3ULIUA
VCIIOJIE3YEeTCHa CIOCO0O CyxXOoM T'paHyJIALUUM.

YKazaHHBEE  KOMIO3ULMM  MOXHO IIOJIydaTh B BUIEe eIVMHWUHOU
JleKapCTBEHHOY GOpMH, TIe KaXnas IO3MPOBKAa COOEPXUT OT MIpuMepHo 1
no npmMepHo 1000 Mr, oT npuMmepHo 1 Mr mo npuMepHo 100 mMr, or 1
MI' Do ImnpumMmepHo 50 MI' M oT nOpuMepHo 1 Mr mo 10 MDD aKTHMBHOTO
MHIpenoreHTa. lIpedloduTUTeJIbHO IO3UPOBKA COCTaBJigeT OT IIPUMEPHO 1
MI' OO HOpuMepHO 50 MI' miamM oT OpuMepHo 1 MI' mo npmMepHo 10 Mo
AKTMBHOI'O MHIpPeOMeHTa. B HEeKOTOPHX BapuaHTax peajiM3aluM Kaxnasd
0O3UPOBKA COOEPXUT [IPUMEPHO 10 MDD YyKaz3aHHOT'O aKTUBHOTO
MHIpeOVeHTa. B HEeKOTOPHX BapMaHTax peajmM3aluy Kaxnoad LO3MpPOBKa
COOEPXUT IHIpuMepHO 50 MI' yKas3aHHOI'O AaKTHMBHOI'O MHIpeIMeHTa. B
HEeKOTOPHX BapMaHTax peaauzalumnm Kaxnas DO3UPOBKa COOEPXUT
[IPUMEPHO 25 MDD YKasaHHOTO aKTHMBHOTO MHITpEeOueHTa. TepMmH

«CTaHOapTHHE JIeKapCTBEeHHHE bopMEI» OTHOCUTCSA K busmUecku
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pa3neJsibHEIM dopMaM, [IOOXOOAWMM IOJIsi BBEeOEeHMS CTAaHOAPTHEX IO3UPOBOK
CYOBEeKTYy—UeJIOBEeKY UM IOPYI'MM MIEKONMTaKmUM, I'Ie Kaxhas CTaHIapTHad
bopMa COOEPXUT IIPeOBapPUTEJIbHO OlIpelelIeHHOe KOJUUYECTBO AaKTUBHOTO
BelleCTBa, IOonoOpaHHOe IJiA ODecClleUueHUd XKeJjlaeMOI'0 TepalleBTUYeCKOTO
oelcTBUL, COBMECTHO C IIOOXO I ANMM bapMalleBTUUECKUM
BCIIOMOTATeJIbHEM BeMeCTBOM.

B HeKOTOPHIX BapMaHTax peajM3aluM YKa3aHHBHE  KOMIIO3ULUN
comepxaT OT HOpuMepHO 1 @mo mnpuMmepHo 1000 M, OT IIPUMEPHO HO 1 MDD
no mnpuMmepHo 100 M, oT npmMepHo 1 MI' mo HnOpuMepHo 50 MI' M OT
npuMepHo 1 wMrr nmo nOpuMepHo 10 MI'  aKTMBHOI'O MHIPeOMeHTa.
[IpennouTuTelJIbHO, YyKa3aHHBHE KOMIIO3MUMK CcolepXaT OT IIPMMEpPHO 1 MDD
oo npumMmepHo 50 M wiaM OT IpMMepHO 1 MI' DO IHOpuMepHO 10 MO
AKTMBHOTO MHTpeOMeHTa. ChoHeuMalucTaM B IaHHOM o0OJlacTM TeXHUKU
OyoeT OUeBMIHO, UTO YKa3aHHEM OMalasoH OXBaTHBAaeT COeIMHEeHUS WU
KOMIIOBULIMM, COmepXalle OT OpuMepHO 1 Mr no npuMepHo 10 M, oOT
OIpUMepHO 1 MI' 0o HOpuMepHO 20 MI', OT NPUMEPHO 1 MI' OO NIPUMEPHO 25
MI', OT IpuMepHO 1 MI' DO IOpMMepHO 50 MI' yKa3aHHOT'O aKTHMBHOITO
MHITpEeOueHTa.

AKTUBHOEe COeIMHEeHMNe MOXeT OHTb 20OeKTHMBHEM B MIMUPOKOM
orarnasoHe IOO3MPOBOK, n B oBmeM criydae ero BBOOAT B
bapmMaueBTHUeCKM 5HOOeKTUBHOM KOJIMUeCTBe. TeM He MeHee, CJenyerT
[IOHMMAaThL, UYTO OQaKTUUEeCKM BBOOMMOE KOJUUECTBO COeOMHEeHMA OOBUHO
ompenejigeTcs JiedallMM BpadoM C Y4YeTOM BaXHHEM O(GaKTOpPOB, BKJOUAA
COCTOSHME, I[OoABepTrawmeecs JeueHuo, BHOPaHHHM OYThH BBeIEeHUd,
baxkTMUeCcKkOe BBOIOMMOe COelMHeHMe, BO3pacT, MacCy TeJla U OTBET
KaXOoro IalMeHTa, TSXKeCTb CUMMIITOMOB [alMeHTa UM T.I.

IOs T1[oJydyeHMSA TRBEepPOHX KOMIO3MUMNM, Takux Kak TabJleTKH,
OCHOBHOM  aKTUBHHM  MHITPEOUeHT CMelnBanT C bapMalleBTUUYECKUM
BCIIOMOTATeJILHEM BEMeCTBOM C OOpa30BaHMEM TBepIOoW IpedBapUTeJILHOM
KOMIIO3UIIMYM, COIepXallell TOMOTeHHYK CMeChk COeOMHEeHMS COTJIaCcHO
HacTodlleMy n300peTeHND. Ecim yKasaHHEe npenBapuTeJibHEE
KOMIIO3UIIMY HaBHBaT TOMOTEHHEMM, STO O3HadaeT, UTO aKTUBHEMU
MHIPEeOVEHT, KaK IIPpaBWJIO, PaBHOMEPHO pacllpeleJieH II0 KOMIIO3MLUM,
TakMM o00pas30M, UYTOOB KOMIIOBMLMI MOXHO OBJIO JIeT'KO pa3meljiaTbh Ha
CTaHOapTHEE JIeKapCTBEHHEE GOPMEL, ofJlamamnmye paBHOM

20PeKTUBHOCTLIO, TaKMe Kak TabJleTKM, OIUIInIM UM KalCyJE. YKa3aHHBM
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TBepIOL IpeaBapuUTesIbHEM cocTaB 3aTeM oeJyaT Ha eOVHUUHHEe
JIeKapCTBeHHBe O(QOPMEl ONMCAHHOT'O BHINEe TUIla, CcoIepXamue, HalpUMep,
or npuMepHo 0,1 npo npumMmMepHo 1000 MI axkTMBHOI'O MHIPEeOMEeHTa
COIJIaCHO HacToflleMy M300peTeHU.

TabJjeTKM WIM OUIJIM COTJIACHO HAaCTOoAMeMy M300peTeHMI MOTYT
OBITH TIOKPHTH OOOJIOUKOM WMJIM IIOJIyUeHH MHBEM ofpazoM IJida obecleueHUS
JleKapCTBeHHOV (QopMel, ofJjamaniel IPpeMMyIeCTBOM IIPOIOJIKUTEJILHOTO
OeMCTBUS. Hanpumep, TabJeTKa W INJTIOJI S MOXeT comepXaThb
BHYTPEHHUM OO3UPYEMHM ¥ BHENHUNM »O3UPYEMBI KOMIIOHEHT, IIpUUeM
nocyenuuit obpas3yeT o00OO0JIOUKY BOKPYI IIepBOTO. [IBa KOMIIOHEHTa MOTYT
OBITEL pasmellIeHH KUIeUHOPACTBOPUMMEIM CJIOEM, KOTOPHM CJIYXUT IOJId
IPOTUBOCTOSAHUSA paclalaHuio B XeJiydke M obecleuuBaeT IollagaHue
BHYTPeHHeTro  KOMIIOHEeHTa  HelloCpelCTBeHHO B IOBeHaOllaTUIepPCTHYIO
KUIIKY B OTCYTCTBME HexXeJlaTeJILHEX B3auMMOIeMCTBUM MIM 3alepPXKU eTo
BHICBOOOXIOEeHMA. B KaueCTBe VYVKa3aHHHX KUIEUHOPACTBOPMUMHX CJIOEB WU
oBoJIoUeK MOXHO MNPMMEeHAThH pPaO MaTepualioB, BKJIOUASA pPa3JIMUHHE
IIOJIMMEPHEIE KV CJIO TH u cMecHu TIOJIMMEPHEIX KMCJIOT c TaKUMM
MaTepualaMM, Kak MejjlakK, LIeTMJIOBHEM CIMPT M alleTaT LeJJIJIO3H.

Xunkme - QopMH, B KOTOpPHE MOXHO BKJIOUATHL COeOMHeHUuSI U
KOMIIOBUILIMM COIJIACHO HacCTOoAmeMy HM300peTeHMIO, IIpeldHas3HaAUeHHBEE MOJIg
IepopalIbHOTO BBEeOEHMS WMIM MHBEKUNVM, BKJKUYAT BOIOHEE PAaCTBOPH,
IIOoOXOIOAamme apoMaTU3UPORaHHEEe CUPOIIHL, BOIHEE W MacCJISHEE
CYCIIEH3UNM ¥ apoOMaTHU3UPOBAHHEIE 5SMYJILCUM C I[IMIEBEIMM  MacJaMu,
TakKMMM Kak XJIOIIKOBOE MacJlo, KYHXYTHOE MacJo, KOKOCOBOE MAacCJIO WM
apaxmMcoBoe MacJo, a Takxke DSJMKCUPH U CXOXMe OdapMalleBTUUEeCKHUE
HOCUTEJIN .

KoMmosulumM OJS MHITAJISUUM WMIM MHCYOQISLUMM BKJIOUAT PAaCTBOPH U
CYCIIeH3UM B OdapMaleBTHUUECKM IMIPUeMJIEMEIX BOIHHX WJIM OpPTaHUUYeCKUX
PAcCTBOPUTEJNIAX WMJIM UX CMecfax U IopomkM. Xuaokme wMIM TBepIhe
KOMIIOBUIIMM MOTYT COIepXaTh HoOxXoIdmMe QapMalleBTUUECKM IIpueMIIeMbe
BCIIOMOTaTeJIbHHEe BelleCTBa, TakMe KaK OIMCAaHO BHIMe. B HEKOTOPHX
BapMaHTax pealu3aluy  KOMIIO3MIMM BBOIOAT B  IOHXAaTeJIbHEE I[IYTU
IepopallbHO MM uUepes HOC IJa obecreueHMsS MeCTHOTO WMJIM CUCTEMHOTO
nercTeua. KOMIIO3MUMM MOXHO PACHHJIATE C MCIOJbL30BaHMEM MHEPTHHX
TasoB. PachowiigeMble pPacTBOPHE MOXHO BIHXATh HENOCPEeOCTBEHHO U3

PACIBUIAKIIETO YCTPOMCTBA MM Xe PAacleIdnilee YCTPOMCTBO MOXeT OHBTH
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IPpUCOeOMHEHO K MackaM, TaMIIOHY WM HOHEXaTeJIbHOMy allapaTy C
IIPEPHBUCTEIM I[IOJIOXUTEJILHEIM IaBJIeHMeM. KoMoosmuuy B BMIEe pacTBopa,
CYCIeH3UM WMJIM [IOpPOollKa MOXHO BBOIUTEL I1epOpallIbHO WMJIM MHTpaHasaJIbHO
C MCIOJIb30BaHMEM YCTPOMCTB, oOOecleuMBaKIMX »OOCTaBKYy COCTaBa
IOOXOOAmMM OOpasOM.

CocTaBeE IOJI1 MEeCTHOTO IIPMMEeHEeHMsa MOTYyT CoIepXaThb OOVH WK
BoJjiee TPaIMLUMOHHHX HOCUTeJIeM. B HEeKOTOPHX BapMaHTax peaju3aluu
Mas3M MOTYT COIepXaTb BOOy M OIOMH wMIM 0OoJjiee  TUIPOOOOHHX
HOCHTeJiel, BHOpPAaHHHX, HalIpUMep, Uu3 XUIKOTO IIapadrHa, IPOCTOTO
AJIKUJILHOTO sbupa IOJIMOKCHUBTUIIEHE, IPONMJIeHTJIMKOJIA, BeJioro
BazejMHa ¥ T.O. KoMOosuliMM HOCHTeJel B KpeMax MOTYyT OHTH
IIOJIydeHH Ha OCHOBe BOOHE B KOMOMHAUMM C TUJIMUEPMHOM ¥ OIHUM WU
BoJjiee IOPYTMMM KOMIIOHEeHTaMM, HalpuMep, ITJIMUEepUJIMOHOCTeapaToM,
[I3T'-TJIMIePUJIMOHOCTeapaTOM M LEeTOCTeapMJIOBEIM CIMPTOM. I'eJiM MOXHO
IoJIydaTk C  MCHOOJIB30BaHMEM M3ONPONMJIOBOTO COMPTa ¥  BOOH B
KOMOMHAIMM C IOPYTHMMM [OOOXOIAMMMM KOMIIOHEeHTaMy, TaKuMM Kak,
HanpuMep, TJIMLEPUH, TUIPOKCUBRTUIILEJJIIo3a M T.IO. B HEKOTOPHX
BapMaHTax peajM3aluM COCTAaBH IJIS MECTHOT'O IIPUMEeHEHMS COIepXaT II0
MeHbIIeV Mepe HOpumepHo 0,1, 1O MeHBHENM Mepe nOpuMepHo 0,25, 1o
MeHblle Mepe OpuMepHOo 0,5, @[O0 MeHBIIENM Mepe OpuMepHO 1, 10
MeHbIIeV Mepe IIPUMEPHO 2 WJIM II0 MeHBIIeM Mepe IIpuMepHO 5% Macc.
COeIMHEHMA COIJIaCHO HacToflmeMy M300peTeHU0. COCTaBE IOJII MECTHOI'O
IpUMMeHeHMss MOTYT OHBTbL YIakOBaHH B TMOOXOoOdAmue, HamopuMmep, 100 T,
TyOH, KOTOPHE HeoOA3aTeJIbHO COHOepXaT MHCTPYKIMM IJA JIeueHUS IIPpHU
BHIOpaHHOM TIIOKas3aHUM, HalpuMep, IIPpU IIcopMase WIM IPYTOM COCTOSHUU
KOXMU .

KonmnuecTBO  COeIMHEeHMSA  WUJIM  KOMIIO3MUUH, KOTOpOe  BBOOAT
DauyMeHTy, MOXeT OBTb pPa3JIMUHEIM B  3aBMCUMOCTM OT BBOIMMOTO
CoenMHeHMS, 3alauu BBeIeHMs, TakKo¥ Kak NOpodulakTuKa WM Tepanusd,
COCTOSHMSA TIallMeHTa, chnocoba BBeIeHMS UM T.IO. [IJId TepaleBTUUECKUX
IPUMMEHEeHVM KOMIIO3UMUMM MOXHO BBOIMUTH MallMeHTy, YyXe cCcTpalalleMy OT
3aboJIeRaHMs, B KOJMUECTBe IOOCTAaTOUYHOM MOJIA M3JIeUeHUS WM IO
MeHBIIEV Mepe UYaCTUYHOTO IOHAaBJIeHMS CHMITOMOB 3abojleBaHMsa U eTo
OCJIOXHeHUMV . S0OeKTHMBHEHE IOO3H 3aBUCAT OT OOJE€3HeHHOTO COCTOSHUIAI,
noneeprapmerocs JedeHMO, a TakXe OT BeOOpa JiedameI'o Bpada,

OCHOBAHHOT'O Ha Takux (paKTopax, kKak TaxecTh 3abojieBaHMs, BO3pacT,
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Macca TeJla U ofllee COCTOSAHME 3I0POBbLA [NallMeHTa M T.Q.

Komniosuunm, BBOIOVIMEIE nauveHTy, MOTYT VIMEeTb bopmy
bapMalleBTUUECKUX KOMIIO3ULINUM, ONMCaHHHX BHIIE . YKa3aHHBEe
KOMIIOBULMM MOXHO CTEPUIJIM30BATEL [IPM IIOMOIM TPAOULMOHHEX CIIOCOOOB
CTepUIM3aluy WM [IYTEeM CTEPUJIBHOTO (QUILTPOBaHMA. BOIHEE pPacTBOPE
MOTYT OBTBH YIaKOBaHB IOJA I[IPMMEHEHMA B TOM BMIOe, KaK OHUM €eCThb,
WY JIMOOUIM3UPOBAHE, MOIpUUeM JUOOUIMBUPOBAHHHEN COCTaB OOBEeOUHSOT
CO CTepWJIBLHEM BOOHBEIM pPacCTBOPOM Ilepell BBeleHUMeM. pPH OpenapaTos
coenMHeHUd, KakK npaBuUJIIO, cocTaBJidgeT oT 3 oo 11, BoJiee
OPenrnouTUuTeJIbHO OoT 5 mo 9 m HamboJiee IMNIPelllOUTUTEeJIEHO OT 7 no 8.
CillenyeT IIOHMMAaTb, UYTO IIPMMEHEHMe COIlpeleJIeHHEX YKa3aHHEX BHIIE
BCIIOMOTATE&JILHHX BEMeCTB, HOCUTEeJel WM CTabuinu3aTopoB OymeT
OPUBOIOUTE K 00pas3oBaHUD QapMalleBTHUUECKUX COJIeM.

TepalleBTHUeCcKas OO3MPOBKa COeIMHEHMHA COIJIACHO HacToAlleMy
N300pEeTEeHN  MOXeT M3MeHATLCS B 3aBUCHUMOCTH, HallpuMep, oT
KOHKPETHOT'O IIpelHa3HaueHMsa clocoba JiedeHus, crocoba BBeIeHUd
COeIOMHEHNS, COCTOAHUSA 3BOOPOBbLA U OOJIe3HEeHHOT'O COCTOSAHUA I[IallMeHTa
1 BHOOpa Jieuvalmero Bpada. CoIepXaHMe WM KOHLEHTpaluud COelVHEeHUH
COTJIaCHO HacTodAmeMy M300peTeHMK B QapMalleBTHMUECKOM KOMIIO3ULUN
MOTYT OHTH pPas3JIMUYHEIMKM B BaBUCUMOCTM OT paAna OGakTOpOB, BKJKUYAA
OO3UPOBKY, XMMUUECKMEe XapaKTepUCTUKM (Halpumep, ImMOpoOOOHOCTL) U
crioco®  BBeOeHUA. Hanpuwmep, CoenVHEeHU I COIJIaCHO  HacTodleMy
n300peTeHrn MOT'YyT OHTBH [IPEeOCTAaBJIEHH B BOIOHOM (QOM3MOJIOTUUYECKOM
OybepHOM pacTBOpe, comepxameM oT OpuMmepHo 0,1 1»no npmumepHo 10%
(Macc./06.) coenouHeHMSs, JIS IAPEeHTEepallbHOTO BBeleHMsS. HeKOoTOopHe
TUIIOBEIE OMAala30HHE IO3VPOBOK COCTAaBJAT OT IIPMMEPHO 1 MKT/KI IO
npyMepHo 1 T/KI' MaccCeH Tejla B JIeHb. B HeKOTOPHIX BapraHTax
peanmmsauyy IOMarnas0H OO3UPOBOK cCcoCTaBjseT oT npuMepHo 0,01 wMr/xr
no mnpuMepHo 100 MT'/KT MacCH Tejla B IOeHb. MOXHO MPEeNlNoJIOXUTL, UYTO
OO3MPOBKa 3aBMCUT OT TakMX IIepeMeHHEX Kak THUII UM CTelleHb
oporpeccuporaHusa 3abojieBaHMAg WM HapylleHud, ofllee COCTOSHUE
300POBL A KOHKPETHOT'O nauveHTa, OTHOCUTEJIEHASA BuoJIoInYecKad
50PeKTUBHOCTE  BHEHOPaAHHOT'O  COeOMHEeHUd, cocTaB  BCIIOMOT'aTeJIbHEX
BelleCTE ¥ CIOCOO BBeOeHMA. IOQOeKTMBHEE TO3H MOXHO IIOJIy4aThb IIyTeM
BSKCTPANOJALMM  KPUBEX  3aBUCHMMOCTM HO3a—-0OTBeT, I[IOJIYyUEHHBEX IIpU

nccijlegoOBaHMM CHCTEM in vitro WM Ha XMBOTHHX MOOeJIiAaAX .
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KoMmmo3muimm COTJIaCHO HacToAueMy n300peTeHno MOTYT
IOTMOJIHUTEJILHO coIlepXaThb OIIMH NI BoJiee TOTIOJIHUT &JIb HEIX
bapMalleBTUUECKMX aTl'eHTOB, TakuxX Kak XVMHUOTepaleBTUUeCKUM aTeHT,
CTepoull, INIPOTUBOBOCIAJMUTEJILHOE COelIMHeHMe WM MMMyHOIelpecCaHT,
IIpMMEpPH KOTOPHIX II€pPeUMCJIeHH B HACTOAMEM 3asBKe BHIIE.

B  HEeKOTOPHX BapraHTax pealu3aluM COeIMHeHUVe MM €TI0
bapMmalleBTUUECKM IpUEeMIIEMYIO COJIb BBOIOAT B bopme
obTaNIEMOJIOTUYECKOMT KOMIIO 3ULINA . COOTBETCTBEHHO, B HEeKOTOPHX
BapMaHTax peagus3aluy CIOCOOH BRKJIOUAKLT BBeIeHMEe COeIMHEHUS WIINU
ero bapmalieBTUUECKU IpreMIeMOM CoJm 17 obTalIbMOJIOTUUECKN
IpUMeMJIEMOTO HOCHUTEJII. B HEKOTOPHX BapMaHTax peallM3aliuy yKa3aHHasd
obTanlbMoJIOTHUYECKA S KOMIIO 3UIN A npencTaBjsgeT coBom KUIKYTO
KOMITIO 3UITUIO, TIOJIY TBEPAYIO KOMITO 3UITUIO, BKJIAIIHI, TJIeHKY,
MYKPOUACTHUIIE MJIM HAaHOUACTUIIH.

B HEKOTOPHX BapMaHTax peaanzaumum obTalbMoOJIOTHUUYECKA S
KOMIIO3UIIMA TIpeAcTaBJIgeT CcoOoM XUIKYKH KOMIIO3UMIMID. B HEKOTOPHX
BapuMaHTax peajiM3aliuu odTallbMoJIoTHMUecKas KOMIIO3UIMA IpeldcTaBJgeT
coBoM TOJIyTBEPIY KOMIIOBMIMIO. B HEeKOTOPHX BapMaHTax pealu3alluu
obTanbMoJIOTHMUECKAas KOMIIO3UUMA IMIpelcTaBiideT coOoM KOMIO3ULMID OJIA
MEeCTHOTO IpUMeHEeHU . YKka3aHHLE KOMIIO 3ULIUN nJisg MECTHOTO
IpMMeHeHMsa BKJoUalT, ©06e3 oTpaHMUeHMsa, KUIKMEe U IIOJIyTBeplhle
KOMIIO3ULMM. B HEKOTOPHX BapMaHTax peajiu3alur odTalbMOJIOTHUYeCcKas
KOMITO 3UIIU I IpeacTaBJIsgeT coBom KOMIIO 3ULINIO I MECTHOTO
[IPpUMEHEeHN . B HEeKOTOPHX BapMaHTax peaansanum yKasaHHasA
KOMIIO3UIIMA OJIS MEeCTHOTO IPUMEHEeHMS COIEPXMT BOIHHEIM pPacTBOP,
BOIHYI  CYCIIeHBMIO, Mask MM Telb. B  HEeKOTOPHX  BapuaHTax
pealrsalyy  YKaz3aHHY®n  OobdTallbMOJIOTMUECKYI  KOMIIO3UIIMID  HAHOCHAT
MEeCTHO Ha IepelHi YacTh IJlaza, II0J BepxHee BeKO, Ha HMWXHee BEeKO
M B CJEeNoW MemoK. B HeKOTOPHX BapMaHTax pealM3allMM YyKa3aHHasd
obTalbMOJIOTHMUECKAas KOMIIO3UIIMA CTepuInM30BaHa. CTepuiIm3almsa MOXeT
OHTHL  BHIIOJIHEHa I[IPpM  TIOMONY  M3BECTHHX  CIIOCOBOB, TakyMx  Kak
cTepuIM3anmsga O(uUIbTpalrer pacTBopa WM TIpY IIOMOMM HaTpeBaHMUA
pacTBOpa B amnyJe, TOTOBOM  IJIA  MCIOJbL30BaHUA. YKa3aHHBE
obTalbMOJIOTHMUECKME KOMIIO3UIMM COIJIACHO HaCTOoAmeMy M300peTeHUo
MOTYT IOIOJIHUTEJIbHO ColepXaThb ¢dapMalleBTUUECKMe BCIIOMOT'aTeJIbHEEe

BelleCTBa, NOOXOOAMMEe OJA DOJYyUeHUAa OoPTaJIbMOJIOTMUECKNMX COCTaBOB.
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[IpuMepaM TaKMX BCIIOMOTATEJIBHEX BelleCTB ABJIARTCS KOHCepBUPYIILMEe
aT'eHTH, Oy depHEle aTeHTH, XeJjlaTvpyrmue aT'eHTH, aTeHTH-
AHTMOKCUIOAHTE M COJIM IJIA PeryJAalUnM OCMOTUMUECKOI'O NaBJIEHUA.

VlcrioJIb3yeMBllI B HaCTOANEeM 3afBKe TepMUH «OQTaJIbMOJIOTUUECKU
IpUMeMJIEMEHM HOCUTEJIbB» OTHOCUTCS K JIoOOMYy BelleCTBY, KOTOPOE MOXET
comepXaTb ¥ BECBOOOXIAThL COeIMHEeHMe MM ero QapMalleBTUUECKU
IpreMjieMyl COJIb, W KOTOpOe COBMEeCTMMO C IJla30OM. B HEKOTOPEIX
BapMaHTax peaJMs3aluM yKa3aHHEM  odTaJIbMOJIOTHMUYECKM  IIPpMeMIIEeMBM
HOCHTeJIb MpencTaBJjsgeT cobo¥ BOOYy WIM BOIHHM pPacTBOP WU
CYCIeH3U, HO TaKxXe BKJOYaeT Macja, TakmMe Kak Te, uTo
WCIMOJNb3YITCA IJIS NOPUTOTOBJIEHMA Mazed, U [IOJMMEpPHHE MaTpPHIH,
Takye KaK MCIOJIbE3YyeMble B IJIa3HHEX BCTaBKaxXx. B HEKOTOPHX BapMaHTax
peanm3aluy  KOMIIOBMLUMA  MOXeT IpenCcTaBJIATh coBoM  CYCIeH3MD,
comepXallyld COeIMHeHMe MM ero OQapMalleBTUUECKM IIPpUEeMIIeMyl COJIb.
Xunkme oQ@TaBEMOJIOTMUECKME KOMIIO3BMLUMM, BKJKUYASA Masu U CYCIeH3UN,
MOTYT MMeTb BA3KOCTL, KOTOpas IMIOOXOIOWUT IJd BHOPaHHOT'O cCIrIocoba
BBelleHUd. B HEKOTOPHIX BapMuaHTax peaam3aumnm yKa3aHHa4dg
odTaIEMOJIOTMUEeCKasas KOMIIO3MUMA MMeeT BA3KOCTL B OMala30He OT
npuMepHo 1000 pmo npmMmepHo 30000 caHTHUIlyas.

B HEKOTOPEIX BapMaHTax peaamsanmnm yKa3aHHEEe
0dTaNIEMOJIOTUUECKME KOMIIOBMLUMY MOT'YT OOIOJHUTEJIEHO COIepXaThk OINHO
W HEeCKOJIBKO [IOBEPXHOCTHO-aKTUBHEIX BelleCTB, aIBIOBAHTOB,
OybepoBR, AHTHMOKCUIOAHTOB, PEIYJATOPOER TOHUYHOCTHM, KOHCEPBAHTOR
(HanpuMmep, SOTA, BAK (xJjopMn  OeH3aJIKOHMUA) , XJIOPUT  HaTpu4,
nepbopaT HaTpUsa, IIOJUKBaTepuyM-1), 3anyCcTHUTeNM WIX MOOUOUKATOPH
BA3KOCTHU (HanpuMep, KapBOKCHUME TUJILLEJIJIIIIO3Y ,

I'MOIPOKCHME TUIILEJIIJIIIO3Y , IIOJIMBUHMIIO BEIM CIipT, IIOJIMNS TUMIJIEeHTJIMKOJIb ,

TJIMKOJIb 400, NPONUJIEHTJIMKOJIE TUOIPOKCUME TUJILLEJIJIIIIO3Y ,
TUIPOKCUIIPONIUII-T'Yap, TMaJIyPOHOBYIO KMCJIOTY u
TUIPOKCUTIPONUIILLEJIIIIIO3Y) M T.n. JHoBaBKM B yKa3aHHOM CoOCTaBe

MOTYT BKJIOUYAThH, 6e3 oOTI'paHUUEeHWUSd, XJIOPUI  HaTpMu4, BukapOboHaT
HaTpu4, COPOMHOBYI KMCJIOTY, MeTuJnapadeH, nponuinapadeH,
XJIOPTEKCUIOMH, KaCTOPOBOE MacJio M IepbopaT HaTpuUid.

BonHEle odTaIbMOJIOTUUECKME KOMIIO 3L (pacTBOPH W
CYCIIEH3UA) B LeJIOM He comepxaT OUBUOJIOTUUECKHA W

O@TaHBMOHOPquCKM BPEeIOHEX KOMIIOHEHTOB . B HeKOTOPRIX BapMaHTax
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peanr3zalyyM B YKa3aHHBIX KOMIIO3MIMAX MCIIOJBE3YETCH OUMIEHHASd WK
OEMOHM3VPOBaHHasas BoJa. PH MOXHO peryJIMpoBaTh, InOobaBjidda JoOwe
OM3BMOJIOTUUECKN MM OQTaJIbMOJIOTMUECKM IIPUEeMJIEMEIE pelyJjupyomre pH
KMCJIOTE, OCHOBaHMA WM Oydephl, B IIpelejlaxX OMalla3oHa I[IPMMEPHO OT
5,0 mo 8,5. IlpuMmMepamu OOTaJbBMOJIOTUUECKU IIPMeMJIEMEIX  KUCJIOT
ABJIATCSA YKCyCHas, OopHasda, JIMMOHHAaA, MOJIOUHAaA, dochpopHadg,
XJIOpUCTOBOOOPOOHAsS M  T.I., a I[IpuMepaMM  OCHOBAHMM  ABJISITCSH
TUOPOKCUO HaTpusa, o¢ocdar HaTpma, OopaT HaATPUSL, LUTPAT HATPUSL,
alneTaT HaTpUA, JlakTarT HaTPpUSA, TpoMeTaM1H,
TPUCTUIOPOKCHUMME TMJIaMMHOMETaH M T.II. Coimm wm Oydeps BKJIOUAKT
UuTpaT/oexKcTposy, OuKapboHaAT HaATPHA, XJIOPUI aMMOHMA ¥ CMeCHu
BHIMEYTIOMAHYTHX KUCJIOT UM OCHOBAaHUM.

B HEeKOTOpPHX BapMaHTax pealiM3allMM CIOCOOH BKJIKOUYAKT II0JIydeHN e
WV IOOCTaBKy IOelno—-QOpMEl TepaleBTUUeCKOTO aleHTa B KOHTAaKT C
BHEMHeM TI[IOBEPXHOCTLID IJlaza. [JHerno-dpopMa OTHOCUTCH K MCTOUHUKY
TepalleBTUUEeCKOTO aTlaHTa, KOTOPHM He MOXeT OHTbL OHCTPpO YyIaJleH IIpu
[IOMOmM CJIe3 WM OPYIMX MEXAaHM3MOEB OUMCTKM IJla3a. OTO IIO3BOJISET
[IPOOOJIKUTEJIEHO MNOOOEePXUBATE BEICOKYIO KOHLIEHTPALMIO
TepalleBTUUEeCKOTO al'eHTa B XUIKOCTM Ha BHeMHelM IIOBepXHOCTM IJiasa
IpM OIHOKPATHOM IIpMMeHeHMM. He xeJjiad OHTb CBA3aHHBMM KakKoM—JmMOO
TeopueM, IoJaralnT, UYTO IMIOIJIONEeHMe U IIPOHMKHOBEHMEe MOI'YyT 3aBUCETH
oT KOHLIeHTpaluusa PacTBOPEHHOTO JIEKapCTBEHHOTO CpencTrea u
IPONOJIKUTEJILHOCTY KOHTAaKTa BHEMHeM TKaHM C XUIKOCTLI, CcoIepxalen
JleKapCTBeHHOe CpelCcTBO. Tak Kak JIeKapCTBEeHHOEe CpelCTBO yIaJIfeTCHd
IpM IIOMOIM TUIa3HOM KUOKOCTH M/UiIM abcopbumy B TKaHM IJlasa,
IpernocTaBJIgeTCd foJbime JIEKapCTBEHHOTO cpencTrRa, HalprMep,
PacTBOPEHHOTO B BO30OOHOBJAEMOV  TJIA3HOM  XUOKOCTM M3  Ielo.
COOTBETCTBEHHO, MCIOJIE30BaHMe Oelo—OOPME MOXET CHUIILHO OOJIeTUUTH
HaHeCEeHMe Ha TKaHb T©Jlasa O0o0JiIee HEepacTBOPUMMEX TepaleBTUUeCKUX
aTeHTOB. B HEeKOTOPHX BapMaHTax peaJu3aluM Jerno—-popMa MOXET
3aIepXBaTbCSa IO BOCEMM YacoB M 0OoJiee. B HeKOTOPHX BapMaHTax
peannszaluumn oPTaJIbMOJIOTUUYECKHME Oerno—popME BKJIOUAKT, ez
OTpaHuUeHusda, BOIHEE I[IOJIMMEPHEE CYCIeHUIMM, MasM ¥ BRJIAOHNM U3
TBEPOOT'O BENECTBA.

B HEKOTOPHIX BapMaHTax peanuszauumn odTaJIbMOJIOTHUUEeCKA S

KOMITIOSMIIMA rnpencraBjAdaeT cobon Mas3b MJin rejib . B HEeKOTOPEIX
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BapMaHTax pealus3aluu od@TaJIbMOJIOTMUYEeCcKasa KOMIIO3UMLUMA I[IpedCcTaBJISgeT
coboM HOCHTeJIb Ha OCHOBE Macjla. B HEeKOTOPHX BapMaHTax peaJn3allur
KOMIIOBUILIMA COOEPXUT HedTIHYID WM JAaHOJMHOBYI OCHOBY, K KOTOpPOM
nobarJieH aKTVBHEM VHTPeINeHT, OOBIUHO oT 0,1 oo % u
BCIIOMOTAaTeJIbHEHE BeMecTBa. TUIMUHEE OCHOBHEH MOTYT BKJIOUaAThL, 0e3
OTpaHn4YeHusa, MMHepaJIbHOe MacJio, Bal3eJMH ¥ MuX KoMOMHauum. B
HEeKOTOPHX BapMaHTax peaju3aluM Mas3b HaAHOCAT B BUIe JIEHTH Ha
HMXHee BEeKO.

B HEKOTOPHIX BapuaHTax peajgmu3alnmu odpTarbMoJIOTHMUeCKAas
KOMIIOBUIIMA IOpencTaBJigeT cobo¥ ITJlasHOM BRKJAOBM. B HEKOTOPHX
BapMaHTax peaJlM3aluuMy YKas3aHHBM IJlal3HOM BKJIAOBII I[IPEeOCTaBJISET
coboM OMOJIOTMUECKM MHEePTHEM, MATKUM, OuopasjalaeMbli, YCTOMUMBLIMI
K CTepuIM3aluKy II0CJile B3aVMMOIOEMCTBMA C TepaleBTUUEeCKMMM aTreHTaMu,
YCTOMUMBHEM K MHOEKIMSAM, BH3HBaeMbHM OaKTepUaMM, IepedalolyMUICH
BOBIOYIIHEM IyTeM, BropasgaraeMsla, 6110 COBME C TUMEI n/nnm
BASKOYINPYTIMIM BKJIAIHII. B HEKOTOPHX BapMaHTax peajlu3alluM yKasaHHBMN
BKJIAOEM COOEPXUT OPTaJIbMOJIOTMUECKM IIpHeMIIeMyld MaTpHuIly, HalIpuMmep,
IOJIMMEPHYID MaTpPMIy. YKas3aHHas MaTpulla OOHUHO IIpencTaBygeT cobon
IIOJIMMEP, W TepaleBTUUECKUM areHT OOHUHO IUCIEPTMPOBaH B HEM WK
IpMUCcoenVHeEH K [IOJIMMEPHOM MaTpuile . B HEeKOTOPHX BapMaHTax
peanmuzaluM TepaleBTUUECKUM arleHT MOXeT MeIOJIEHHO BHCBOOOXIATLCSH
M3 YKasaHHOM MaTpPUIH 3a CueT BHCBOOOXIEHMS WIM TIUOPOJIM3a
KOBaJIEHTHOM CBSA3M. B HEKOTOPHX BapHaHTax peaJu3aluy IIOJIVMEP
BuopasjaraeM (pacTBOPMM), ¥ CKOPOCTL eI'0 PaCTBOPEHUS MOXET
KOHTPOJIMPOBATL CKOPOCTEL BHCBOOOXICHMA TepalleBTUUEeCKOTO al'eHTa,
OVCIePIMPOBAHHOTO B HeM. B Ipyro¥ ©¢opMe yKal3aHHas I[IOJMMepHas
MaTpHulla OpeaOcTaBJisgseT coboy OuopaszjaraeMul IIOJMMEP, KOTOPHM
paszpymaeTcsa Opu TUOPOJU3e, TeM CaMBM ~BHCBOODOXIDasS yKas3aHHBM
TepaleBTUUECKUY aTl'eHT, [IPUMCOeIMHEHHEM K HeM MM IUCIepTIMpPOBaHHBMN
B HelM. B OONOJHUTEJILHHX BapMaHTax pealMs3alluM yKasaHHasd MaTpulla U
JleKapCcTBeHHOoe CpeInCcTBO MOTYT OBITH TIOKPBITH IOIIOJIHUT &JIb HEIM
[IOJIMMEPHEIM TIOKPHETHEM B 1eJigax OOIOJIHUTEJIBLHOT O KOHTPOJIA
BHICBOOOXIOEHNVA. B HEKOTOPHX BapMaHTaxX pealM3allMM BKJIAOHBI COOEPXUT
BuopasjiaraeMen IOJIMMEDR, Taxkom Kak IOJIMKAIIPOJIaKTOH (PCL),
COIIOJIMMED sTUJIeHa/BUHMIIalleTaTa (EVA) , NOJIMAJIKMIILMaHOKpUIIaT,

IOJIMypeTaH, HeWJIOH WIM conojuMep dl-JjakTuma ¥ TJamMkoJauna (PLGA)
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WM COIOJIMMep JIOOBIX M3 HMX. B HEKOTOPHX BapMaHTax peaju3aluu
TepalleBTUUEeCKUM aTleHT IOUCIepIMpOBaH B MaTepHualle MaTPpMUE WK
OVCIIEPTUPOBaH B MOHOMEPHOM KOMIIO 3L, VICIIOJIB 3y eMOM 014
M3TOTOBJIEHUA MaTepHualla MaTpHMUb [Iepeld HoJMMepM3alMeld. B HeKOTOPHX
BapuaHTax peanmszalumnmn KOJIMYECTBO TepalleBTUUEeCKOT'O areHTa
cocTaBJyfgeT oT oOpuMepHOo 0,1 no npmumMmepHo 50% MM OT IIPMMEPHO 2 IO
IIPUMEPHO 20%. B OOIIOJIHUT eJIb HEIX BapMaHTax peanm3zalunu
fuopazjaraeMyn MM OMOBPOIMPYEMYH IIOJIMMEPHY MaTpHULy MCIIOJb3YKT
TakuM oO60pa30M, UYUTO oTpab®oTaHHHY BKJIAOHI He HYXHO YOaJAaATb. Ilo
Mepe TOTO, KaK YyKa3aHHBEM OuopasjaraeMell MWIM OMOBRPOIUPYEMHM
IOJMMEP pa3s3pylaeTcsa WIM PacTBOPAETCs, BHCBOOOXIaeTCHaS YyKa3aHHBEMU
TepalleBTUUEeCKUM aTeHT.

B OONOJHUTENBHEIX BapMaHTax pealus3aluy odTabMOJIOTUYECKUN
BKJIQOBII COIEPXUT IIOJIMMEp, BKJILUalmMMM, ©6e3 OoTpaHMUeHUS, [IOJIMMEPH,
onucaHHele B Wagh m np., “Polymers used in ocular dosage form and
drug delivery systems”, Asian J. Pharm., cTpaHnunus 12-17 (Jan.
2008), comepxaHMe KOTOPOTO BKJIOUEHO B HaACTOAMYyKD 3asgBKYy BO BCeM
[IOJIHOTEe IIOCPeOCTBOM CCHEUIKM. B HEeKOTOPHX BapMaHTax peaju3alnn
YKa3aHHEM BKJIAIBII CONEepPXUT IOJIUMEP, BHIOpPaHHLI nus
NOJIMBUHUIINIMPPOJMnoHa (IIBII) , moJmMepa WM COIIOJIMMepa akKpuiaTa WK
MeTakpuilaTa (Halpumep, CeMeMCTBO IoJjuMepoB Eudragit® oT Rohm m
Degussa), TUMOPOKCHME TUJILEJIJIIOIIO 3HL, IIOJIMaKpPUIIOBOM KMCJIOTHL,
noJiM (aMmMIoaMMH ) OEeHIPUMEPOB, IoJiM ( DMMe TUJICHUJIOKCaHa) ,
[IOJIMB TUJIEHOKCHKIA, CONIOJIMMEpP JlaKTuza W ITJMKoJIMOa, [IOJIN (2-
TUOPOKCUBTUIIMETaKpuiara) , TIOJIM (BUHMJIIOBOTO crmpTa) WJIIN
[oJiM (IponujieHpyMapara) . B HEKOTOPEIX BapMuaHTax peanmzalunmu
YKasaHHBEM BKJIAOBM comepxuT Gelfoam® R. B HEeKOTOPHX BapMaHTax
peanm3alunm yKa3aHHBN BKJIAOBIL npencraBJisgeT cobom KOHBIT'AT
IOJMAaKPUIIOBOM KUCJOTH M 450 xIda-1MCTeMHa.

B HEeKOTOPHX BapraHTax peaamn3alumm odTaIEMOJIOTNUEeCKAa s
KOMIIO3ULIMA IpencraBJIsgeT cobomn 0O TaIEMOJIOTUYECKY [IJIEHKY .
[IoMMMepH, HOOOXOOAmME IJIS TaKMX ILJIeHOK BKJIOUaAKT, ©0e3 oTpaHUYeHUd,
Te, KOTOpHe omnmcaHu B Wagh m mp. (ibid), B HeKOTOPHX BapMaHTax
pealMzaluM yKa3aHHad IIJIeHKa [OpeXCTaBJifgeT CoOOM MATKME KOHTaKTHEHE
JIVH3HL, Takue Kak coCTaBJIeHHEIE ns COIIOJIMMEPOB N,N-

OIS TVIIaKprIIaMIia n MeTaKpMJ’IOBOIZ KMCIIOTEI, CHIMTEIE C
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OSTVIIECHTJIMKOJIE AVMMMETaKPMIIaTOM .

B HEeKOTOPEIX BaplMaHTax pealimsalnnm YKasSaHHa#d
O@TaHbMOHOPquCKaH KOMIIOSUMILINA COIOEepPXNnT l\MKpOC@prI MJin
HaHOYaCTHMIIEL. B HEeKOTOPEIX BaprMaHTax pealyimsaumm YKa3aHHEe

MUKpOCheps CcoepXaT XeJlJaTMH. B HEKOTOPHX BapuaHTax peaju3alun
yKasaHHEe MMUKPOCOEepPH BBOIOAT B 3a0HUN CEeIMeHT njasa, B
XOopougaJjlbHOEe IIPOCTPaHCTBO, B CKJEPyY, CTEeKJOBMIOHOE TeJIO WK
cy®peTHHaJbHO . B  HEKOTOPHIX BapMaHTax  pealM3aluy  yKa3aHHBe
MUKpoOChepH WM HaHOUACTHUIE COIepXaT IIoJIMMep, BRIbUalmui, ©0es3
oTpaHMUeHMsd, ONMcaHHHe B Wagh m np. (ibid), comepxaHre KOTOPOTO
BKJIOUEHO B HACTOAMYyK 3adBKY BO BCeW IIOJIHOTE TMOCPeICTBOM CCHUIKU.
B HeKOTOPHX BapMaHTax peajM3allMy YyKal3aHHBM IDOJMMep IIpelcTaBJisgeT
cofoM XUTO3aH, IIOJIMKAPOOHOBYK KUCJOTY, Takyl KakK I[IoJIMakKpuioBas
KMCJIOTa, 4YacTHUH aJibOyMMHa, CJIOXHHE 5SOMPH I'MaJlypPOHOBOM KUCIIOTH,
IIOJIMMTAaKOHOBYIO KMCJIOTY, noJiv (Oy TIJI) LIMaHOaKpUiaT,
IOJMKANOPOJIaKTOH, [OJMU (M300YTUJII) KalpoJIaKTOH, COIOJMMEP MOJIOUHOM
KMCJIOTE M TJUIMKOJIEBOM KMCJIOTH WM IIOJIM (MOJIOUHasa KMUCJOTa). B
HEeKOTOPHIX BapMaHTax peaamu3almm yKasaHHBe MUKPOChEPH W
HaHOYACTHUIE COCTOSAT M3 TBEPOHX UYacCTUIl JIMIMUIOB.

B HEKOTOPHIX BapMaHTax peanmnzauum yKa3aHHa4d
obTasEMOJIOTMUYECKasad KOMIO3MUIMA COHOEPXUT MOHOOOMEHHYH CMOJYy. B
HeKOTOPHX BapMaHTax peaju3aluy yKaszaHHasd MOHOOOMeHHas  CMoJia
npencTaBJsgeT Cco®o¥  HeopTaHUUECKUN  LeOoJIUT WJIM CUHTEeTUUeCKY
OpTraHMUecKyl CMOJY. B HEKOTOPHX BapMaHTax pealu3alluy yKa3aHHasd
MOHOOOMEeHHAasa CMoJla BKJIoUuaeT, ©0es oI'paHMUeHUsa, ONMcaHHbEle B Wagh wm
onp. (ibid), comepXxaHMe KOTOPOTO BKJIOUEHO B HACTOAMYyK 3adBKY BO
BCen IIOJIHOTE IOCPenCTBOM CCHUJIKMA . B HEeKOTOPEIX BapMaHTax
pealMszaluM yKa3aHHasd MOHOOOMeHHasa  CMoJla [OpencTaBJjsgeT cobon

JaCTMYHO HeIZTpaﬂMSOBaHHYIO IIOJIMaKPMIIOBYID KMCJIIOTY .

B HEeKOTOPHX BapMaHTax peaansalmnm yKasaHHasg
obTajEMoOJIOTUYEeCKAad KOMIIO 3ULIU A npencraBjgeT cobon BOIOHYIO
[IOJIMMEPHYIO CYCIIEH3MD. B HEKOTOPHX BapMaHTax peannsalmmn

TepaHeBTquCKI/Iﬁ areHT MJIn HOJ'H/IMepHBIIZ cycneHnMponme/'f areHT
CYCIIeHIOIVMPOBaAaH B BOIHOM cpelne. B HEeKOTOPEX BapPMaHTaX peaJiMm3allla
YKazsaHHBEEe BOIHEIE IIOJIMMEPHEIE CYCIIEH3MM MOI'YT OBITH IIPMIT'OTOBJIEHEI

TaKVIM o@pagoM, dTO B IJUlal3y OHM COXPaHAKRT Ty Xe WiM, IIOo CyleCTBY,
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Ty Xe BA3KOCTBL, KakKyK OHM MMeJIM IO BEBeIeHMS B IJla3. B HeKOTOPHX
BapMaHTax peajJgM3alMy OHM MOTYT OBTE COCTAaBJIEHH TakKuM oO0pasoM,
UTO IIPM KOHTAKTEe CO CJI€3HOM XMAOKOCTBI OHUM TYCTElT.

MeueHrle coenMHEHMSI M CHOCOOR aHaJM3a

IpyToM acleKT HacToAmero u300peTeHMsI OTHOCUTCHS K MeUeHHM
COeOMHEHVAM  COIJIaCHO HacTodleMy  M300peTeHUD (PaIMoOM30TOIIHO—
MeueHHe, QJYOpeClLeHTHO-MeueHHe U IIp.), KOTOPHE MOXHO IIPUMEHSTH
He TOJIbKO B crnocobax oOHapyxeHMA U 00paboTKM u3obpaxeHuM, HO
Takke B aHaJuzax, 1n Vvitro u 1In vivo, OJ4 JoKaJdu3aluuu U
KOJIMUEeCTBEHHOTO aHajJu3a JAK B ofpasllax TKaHel, BKJOUYasg TKaHU
yeJIOBEeKa, U IJg OolpenejieHusa JuraHpmoe JAK 0OyTeM MHIMOMPOBaHUA
CBA3BEBAHMA MEeUeHOT'O COeIVMHEeHUHd. CoOTBETCTBEHHO, B HacCTOAlmee
n300peTeHMe BKJIOUEHH aHaJM3e JAK, KOTOpPHE BKJIKUAKT Takue MeUeHEHe
COeNVHEHN A .

B HacTosamee wm300peTeHME OOINOJIHUTEJBEHO BKJIOUEHH  MEUeHHEe
M30TOoNlaMM COEeNMHEHMS COIJIaCHO HacTodmeMy wu3obpeTeHuw. "MeueHoe
nzoTonamvm" VIV "palMoOU30TOIIHO~MeUueHOoe" COeOUHeHNe COIJIaCHO
HacToAmeEMY M300peTeHur, B KOTOPOM OIMH MM O60Jiee aTOMOB 3aMeHeHH
aToMOM, MMeKIMM aTOMHYK MacCy WJIM MacCCOBOe UMCJIO, OTJIMUHHE OT
aTOMHOM MacCH MWJIM MacCOBOTO UMCIa, OBBUHO BCTpeUaKnluxXcd B
npmupone (T.e. pacrnpocTpaHeHHEX B nopupone) . HNooxonsamue
PaOUMOHYKJIMOLE, KOTOPHEE MOI'YT OBTH BKJIIOUEHH B COEOMHEHMS COIJIaCHO
HacToAmeMy M300peTeHM BKJIOUAKT, fes3 or'paHUUeHUd, g (Takxe
yKasbBaeMul kak T IOJsa TpuTud) , llc, 13C, 14C, 13N, 15N, 150, 170, 180,
18 35g 360y 82gy  T5Sgy  7egy Ty 1237 1247 1257 o 1317
KoHKpeTHEM PaIVOHYKJINI, KOTOPHM BKJIOUEH B HacTodmme
PamMoM30TOIIHO-MEUEHEEe COeOMHeHMsa, OyIeT 3aBUCeTb OT KOHKPEeTHOTO
IIPpMMeHeHMS BTOT0 pPalMOoaKTMBHO-MEeUeHOI'O COeIMHeHMsa. Hamnpumep, oS

MeueHrss JAK 1in Vvitro ¥ CPaBHUTEJLHOTO aHalIMsa O0yoyT Hamdojiee

IIPUTOOHEL COeIMHEeHMA, KOTOPEE cCcomepxartT 3H, 14C, 82Br, 1257 , 131I,

3. IO1g OpYMeHeHMSa OIpM [OoJYyUYeHUM U300paxeHuM, IIOJIYUeHHHX C
11 18 125

MCIIOJIE30BaHMEeM  PanrMoOM30TOIIHOTO MeueHnd, C, F, I, Kak

123 124 131
I, I I

OpaBujio, OyOyT HamboJjiee IMIPUTOIHE ’ 75Br, "*Br 1w

4
"Br.
CilenyeT IIOHMMATBL, UTO «PaIMOU3BOTOIIHO-MEUeHOe» WU «MeueHOoe

CoelIlMHeHNe» IIpelCTaBJIAET cobom coeIVHeHMNEe, B KOTOpOEe BKIIIOUEH IIO
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MeHbleM Mepe OIOMH PaIMOM30TOII. B HEeKOTOPHX BapMaHTax pealn3alun
YKasaHHBEM pPaIMoM30TOIl BHOpaH M3 TPYINOHE, COCTOAmMEeN U3 3H, 14C,
125I, *¥s u ¥Br. B HEeKOTOPHX BapMaHTax peajlM3aluM YyKa3aHHOoe
coenMHEeHMe BKJIOUaeT 1, 2 MM 3 aToMa IenTepusd.

Hacrosmee wmu300peTeHMe MOXeET OOIOJIHUTEJIEHO BKJIOUATH CIIOCOOEH
CMHTe3a IOJIA BKJIKUEeHMHI paIuoOu30TOIIOB B CoeIVMHEeHMAa  COIJIacCHO
HaCTOAleMy U300pPETEHUO . Crioco06ul CHUHTE3a OJIs BKJIOUEHU I
PaIMoOMB0TOIIOB B OPpTaHMUEeCKMe COeIMHEHMSI XOPOollo M3BECTHH B IaHHOM
o6JlacTM TexXHMKM, U CIHeuMaJMCT B HaHHOM oB8JlacTM TeXHUKU JIeT'KO
momMeT, Kakue CIIOCOOH IpYMeE HYMEL OJIA CoOeIMHEeHUMN COTJIaCcHO
HaCTOAlleMy M300peTeHND.

MeueHoOe COeMHeHMe COIJIaCHO HacToAlleMy M300peTeHMIo MOXeT
NPUMEHATLCS B CKPMHMHTOBOM aHajlM3e JId MUISHTUOUKALNWK/OLIeHKHU
CoeIMHEeHUN . Hanpumep, MeueHoe, BHOBB CHUHTEe3UPOBaHHOE ANIZ)
UOEHTUOUIMPOBAHHOE COeIMHEeHME (TO ecTh TECTOBOE COEIMHEHUE)
MOXeT OBTE OLIEHEeHO TII0 €eT0 CHOCOBHOCTM CBA3eBaTE JAK nyTeMm
HaOoOeHsI 3a W3MeHeHUAMM eT'0 KOHUeHTpaluuu IIpU IIPUBEIEeHUM B
KOHTakKT ¢ JAK, uepezs OTCIeXuUBaHMe MeTKM. Hampumep, TeCcTOBOe
COoeIVHeHUe (MeueHOe) MOXeT OHTB OILEHEHO IIO €eI'0 CIOCODOHOCTHU
YMEeHbIIaThL CBA3BBaHME OPYTOI'O COeIMHEeHMHA, KOoTopoe, KaK M3BEeCTHO,
ceaspBaeT JAK (TO eCcTh CTaHOaApTHOe coenuHeHMe). COOTBETCTBEHHO,
CIIOCOOHOCTE TEeCTOBOI'O COeIMHEHMSa KOHKYPMPpOBaThE CO CTaHIapTHHM
COoeIMHEHMEM 3a CcBA3HBaHMe ¢ JAK, HaIpaMyn KoppeamupyeT C eI'o
adOMHHOCTEIO CBSA3HBaHUA. n HaobopoT, B HEKOTOPEIX OPpYyTUX
CKPUHMHIT OBHBIX aHamszax CTaHOapTHOEe CoeIVHeHME [IOMEUEeHO, a
TEeCTOBOE COeIOMHEeHMe He IIoMeueHo. COOTBETCTBEHHO, KOHIeHTpalusa
MeUEeHOTO CTaHOapTHOTO COeOMHEHMSA HaXOOUTCHA [0 HalbloIeHVeM OJId
TOTO, UTOOH OLEHUTHL KOHKYPEHLUMKD MeXIOy CTaHIapTHHM COelIMHEeHUEM U
TECTOBEIM COEeOMHEeHMeM, a TakKXe OLEeHUTE OTHOCUTEJIBHYKD addrMHHOCTL
CBASHBAHUA TECTOBOT'O COEOVMHEHUS.

HabBopeI

HacTosamee n30bpeTeHne Takxe BKJIIOUAET bapMalleBTUUECKUE
Ha®OpH, ODOOXONANMe, HalpuMep, IOJ4 JeUueHUd WX [OpemoTBpalleHnd
3aboJieBaHUM WM HapylmeHUH, accouuupoBaHHEXx ¢ JAK, TakMx Kak
pPaxKoBEe 3aboJiIeBaHMd, IIpUUeM YyKasz3aHHBEe HaBOOpH comepXaT OOVH WU

BoJtee KOHTENHEPOB, comepxammx bapMalleBTUUECKYID  KOMIIO3UIIMI,
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comepXallyld TepaleBTHUUYeCKkM 530OeKTMBHOEe  KOJMUECTBO  COEeOMHEHUS
COTJIaCHO HacTofAmeMy Mu300peTeHMO. lIpM HeoOXOOMMOCTM YKas3aHHHEe
HabGOpE MOTYT OONOJHUTEJBHO BKJIOUATE OOMH WM 0OoJiee pa3JIMUHEIX
TPaIMLMOHHEX KOMIIOHEHTOB (QapMalleBTHUYeCKMX HabopoB, TaKMxX Kak,
HallpuMep, KOHTEeMHEePH c OOHVUM NI BoJiee bapMalleBTHUUECKU
IpUeMJIEMEIMM HOCUTEJIAMU, HOOIOJIHUTEJILHEE KOHTEeMHEepH M T.HO., UYTO
OOJDKHO OHTE IIOHATHO CIlelMaJMcTaM B IOaHHOM o6JacTy TexXHUKM. Takxe
B HaBope MOTYT COOepXaTbCsa MHCTPYKLUMM, [IpedcTaBJIeHHHE B BUIE
BRJIAOBMEY WM DSTHUKETOK, B KOTOPHX VYKaz3aHb BBOIMMEE KOJIMUECTBA
KOMIIOHEHTOB, MHCTPYKLUMUM II0 BBeIeHUO U/WIM MHCTPYKLUUU II0 CMeleHMO
KOMIIOHEHTOR .

Haslee wmn300peTeHMe OymeT O0oJiee TMOOPOOHO ONMCAHO IIPU IIOMOIN
KOHKPETHEX  IIPUMEpPOB. Clenyomye  IOIpMMepH  IPUBEIEHE B lLeJax
WIJIIOCTPpalUUY M He OI'PaHUUMBaKRT K300peTeHMe KaKuMM-JMOOo o0pasoM.
CneurajgucTaM B IaHHOM 0O0JacTM TeXHUMKM OyIyT OUEBMIOHH pas3JIMUHLE
HeKpUTUUeCcKue apaMeTpH, KOTOpPHIE MOXHO U3MEeHATH NI
MOIMOUUMPOBATE OJI HOOCTMXEeHMS II0 CYIeCTBY TaKUX Xe pe3yJbTaToB.
Beuto oOHapyXeHOo, 4yTO  COeOMHeHUHd, IpuBeIeHHLHEe B IIpYMepax,
ARJATCA MHIuOMTOpaMy JAK B COOTBETCTBMM C IIO MeHBIeM Mepe OIHUM
aHaJM30M, OIMCAHHEIM B HacCTOAlleM 3asdaBKe.

[IPVIME PH

Himke TpuUBeOeHH DKCIepUMMeHTaJlbHEe MeTOOUKM IJIS COoeIMHEeHUM
COTJIaCHO HacTodmeMy Hu300peTeHMiO. OUMCTKA HEKOTOPHX M3 IIOJIyUeHHHX
coemMHeHUM OwlJla NpoBemdeHa OpM nomomy XX-MC co cBOOGOOHBEIM OOCTYIIOM
C MCIIOJIL30BaHMEM CUCTeM OOpaKIMOHMPOBAHUA C OlIpeneJieHMeM MaCCOBOM
KOHILleHTpaluuu Waters. BaszsoBHEe HaCTPOUKM OOOPYINOBaHWUA, IMPOTOKOJH U
yopaBjdpmee OpoTpaMMHOe obecHnedeHMe OJI9 OYHKUMOHMPOBAHUA BTUX
CHUCTeM paHee OBJIM HOOPOOHO ONMCAHHEL B JIMTepaType. CM., HaAIpHUMER,
“Two-Pump At Column Dilution Configuration for Preparative LC-
MS”, K. Blom, J. Combi. Chem., 4, 295 (2002); “Optimizing
Preparative LC-MS Configurations and Methods for Parallel
Synthesis Purification”, K. Blom, R. Sparks, J. Doughty, G.
Everlof, T. Haque, A. Combs, J. Combi. Chem., 5, 670 (2003); wu
"Preparative LC-MS Purification: Improved Compound Specific
Method Optimization™, K. Blom, B. Glass, R. Sparks, A. Combs, J.

Combi. Chem., 6, 874-883 (2004). PaszgejieHHHE cCcoeIMHeHMS OOLBUHO
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NOOBEepTalM XMIKOCTHOM XpoMaToTpadmy C Macc-clhekTpoMeTpuen (XXMC)

OJIS OUMCTKM IIPpM CJedylmux ycJoBuaAx: Ilpubop: Agilent 1100 series,

LC/MSD, KoJioHka: Waters Sunfire™ Cig 5 MrMm, 2,1x5,0 MM, Bydeps:
nonBmxHasa ¢aza A: 0,025% TOY B BOme, M HOIOBMXHas ¢aza B: 0,025%
TOY B aleTOHUTPpUIIe, TIpadueHT oT 2% po 80% 3a 3 MMHYTH, C
pacxomom 1,5 MJI/MUHYTY.

HexoTophe M3 IIOJYyUYEeHHHX COeOMHeHUM ObUIM TakXe pa3lejlIeHH B
npernapaTUBHOM MacmTade npu TIOMOIIM BHICOKOIIPOU3BOAUTEJILHOM
obpameHHO-)a3HOM XUIOIKOCTHOM xXpoMaToIpadum (OO-BIXX) C IOeTeKTopoM
MC wnam oiasm-xpoMaToTpadmu (cuiIMKaresk), Kak IOKa3aHO B IIpMMepax.
TUNIMUHEE XapaKTepucTUKN npenapaTUBHOM KOJIOHKU s
BEHICOKOIIPOM3BOAUTENLHOM oOpameHHO-ba3HOM XKUAKOCTHOM XpoMaToTpadbuu
(OP-B3IXX) :

pH=2, oumcTku: Waters sunfire™ Cig 5 MxM, xoJioHka 19x100 MM,
DIIOUPOBAHUE IIOOBVXKHOM bazomm A: 0,1% TOY (TPUOTOPYKCYCHAaA
KMCJIOTa) B BOIe, ¥ NOOBWXHas ©¢as3a B: aleTOHUTPWUII; CKOPOCTH
IoToKa cocTaBjsana 30 MI/MUHYTY, Pa3OejIMTeJIbHEN TpadMeHT OB
ONTUMM3MPOBAH IJIS KaXOOoT'0 COeOMHEHMsS C MCIOJIbL30BaHMeM IIPOTOKOJIAa
CoenIMHEeHMe-ClIelnduUIeCcKomM onNTuMm3alum crocoba (Compound Specific
Method Optimization protocol), oIMCaHHOTO B JKUTepaType [CM.
"Preparative LCMS Purification: Improved Compound Specific
Method Optimization", K. Blom, B. Glass, R. Sparks, A. Combs, J.
Comb. Chem., 6, 874-883 (2004)]. OBruHO C KOJIOHKOM 30x100 ™M

VICIIOJIE30BaJIM CKOPOCTH I[IOTOKa 60 MJI B MUHYTY.

pH=10, oumcTku: Waters XBrodge Cig 5 MKM, kOJIOHKa 19x100 wmmM,
SJIOMPOBaHMe IMoOBMXHOM daszom A: 0,15% NH,OH B BoOome, ¥ IIOOBMXHAaS
basa B: aleTOHUTPMUII, CKOPOCTL IIOTOKa cocTaBjadia 30 MI/MUHYTY,
pPasleIMTEJILHEM TpalueHT OBJI ONTUMU3MPOBAH IJIS KaXIoTo COelOVMHEeHUS
C MCHOJIb30BaHMEM IMIPOTOKOJIa COoeIMHeHMe-CHelUPUUeCcKOM ONTUMU3alIUNU
criocoba, OINMCAaHHOTO B JIUTepaType [CM. "Preparative LCMS
Purification: Improved Compound Specific Method Optimization",
K. Blom, B. Glass, R. Sparks, A. Combs, J. Comb. Chem., 6, 874-
883 (2004)]. O0OO6puHO C KoOJOHKOM 30x100 MM MCHOOJIBE30BaJM CKOPOCTBL
noroka 60 MJI B MMHYTY.

HeKOTOpre M3 IIOJIYUYEeHHEIX COeIMHEHUN TaKxXe aHaJIMsrpoealji IIpn
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noMomu OubddepeHumalbHOM CkaHupyiomey Kajnopumerpuu (DSC) . TunuuHas
KoHQUITYpauma npmodopa njga DSC:

InddbepeHUMATEHEN CKaHUP YN KaJIOPMMETP OMPMEBL TA
Instruments, MomeJjie Q200 ¢ aBTocsMILIepoM. OCHOBHHE YycJjoeudg: 30-
350°C mpwm 10°C/Mmu; T HYJEeBOM aJIOMMHMEBHIM TUTEJb C 00pas3loM u
KPBIIKA,; IIOTOK Taszoobpas3Horo aszsoTa 50 mil/MuH.

HexoTophe M3 IIOJYUYEHHEX COeOMHEeHUM Takxe aHaJlu3UpoBaJU IIPU
TIOMOUM TepMOTpPaBUMETPUUECKOT'O aHamsza (TGA) . TunnuHad
KOoHOUIypaumua npudopa nuga TGA ykKaszaHa HUXKE:

TepMOTpPaBUMETPUUECKUM  AHaJIM3aTOP TA Instrument, MonmeJib
Q500. OcHOBHHE YyCJOBUSA criocoba: HarpeB oT 20°C nmo 600°C npwu

20°C/MrH; TpoIyBKa a30ToM, IIOTOK Trasa opu 40 MI/MUH IOCTUTaeTCd
BaJlaHCHUPOBKOM IIOTOKa TMOOOYyBKM,; TNpodyBka ofbpasla oDoTok Imnpu 60
MJI/MUH; TJIATUMHOBHEM THUTEJH C 00pas3lioM.

HexoToOpHEe M3 MNOJYUEHHEX COeIMHEHUM TakKXe aHaJlu3UpOoBaJM IIPU
IIOMOMM  [IOPOWMKOBOWM  PEHTIEeHOBCKOM  OUdpaKUUU (XRPD) . Tunmu-Hasa

koHOUTypaumua npmudopa njuga XRPD:

[IOPOMKOBEM PeHTTeHOBCKUNI IndpaxkTOoMe TP (XRPD) Rigaku
MiniFlex. Obmue SKCIepMMeHTaJlbLHEe MeTOIOMKM @ PenTreHoBCKOE
M3JIy4deHue MeIu npu 1,054056A c Kp ¢pmieTPOM, MOIIHOCTE

PEHTI'€HOBCKOTO U3JIYyUYeHMUA 30 kB, 15 MA; IIOPOLIOK oBpazsla
pacceuBaeTCAa Ha OepxaTese OJAa ofpasla C HyJeBEM (QOHOM. OCHOBHEBE
YCJIOBUA WU3BMepeHMsa: HauvanabHeM YroJ — 3 Tpalyca; KoHeuHBM YTOJ -—
45 rpanycoB; OTb6op obpasua — 0,02 rpamyca; CKOpPOCTE CKaHMPOBAHUA
- 2 rTpanmyca/MyH.

[MpumMep 1. 5-[3- (Ima”HoMeTMJ1) —-3—- (3'"-MmeTmyi—-1H,1'H-4,4"-
funmpaszoJi—-1-ui) azeTuamH—-1-un] -N-[ (1S) -2, 2, 2-TtpudpTop-1-

MeTUIIZTUII ] MUupas3uH-2-kapBokcaMuoTpudpTopaleTarT

N= N
=\ ©
O
P HN\g\
F

F
2 F

HN-N

Cranmnsa 1. TperT-0yTuii—-3- (IIMAHOMETHUIIEH) azeTuinH-1-KkapboKCcuiIaT
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K pacteopy 1,0 M 7per-0yToKCHIa KaJiusa B TeTparunpobypaHe

(30,7 w1, 30,7 wmosib) 1npu 0°C 1mo kamiaM »o0aBJIAJIM  PacTBOP

OB TUJILIMaHoMe TuJibochoHaTa (5,20 MJI, 32,2 MMOJIE ) B
TeTparugpodypaHe (39 ). PeakUMOHHYK  CMeChb HarperajJu OO
KOMHATHOM TeMIepaTyps, a 3aTeM CHOBa oxJaxgaiau mno 0°C. K

YKa3aHHOM peaKLUMOHHOM CMecu nofaBJAIM PacTBOp Tper—-0yTui—3-
okcoaszeTuamMH-1-kapbokcuiaTa (5,0 1, 0,029 wMoOJB, TIPOMU3BOICTBA
Aldrich) B TeTparumpodypaHe (8 MiI). PeaKUMOHHYK CMeChb OCTaBJIAIM
I0JIS HarpeBaHMA IO KOMHATHOM TeMIepaTyphH U IIepeMellMBaJIM B TeueHUe
HOUU. [Tocaie TameHMs  BOOOM  YKasaHHYK  CMechb SKCTPpalmpoBalin
sTuaueraroM (EtOAc) . OObeOMHeHHHE OpI'aHMUeCKMe CJIOM IIPOMEIBAJIN
COJIEBEIM pacTBOPOM, CymuiaM Han MgSO; M yhoapuBaJM I[IpM [IOHMXEeHHOM
OaBJIEHUN . HeounmeHHY©O CMECH oumnmaJm npu [IOMOMIN bIizm-
XpoMaToI'padumM Ha KOJOHKax C CUIKKareJeM, DDJ0MPpYyS STuilalleTaToM B
rexkcaHax (0-70%) cC noJgydyeHMeM IliejieBOT'O IHponykra (5,40 1, 95%).
XXMC Brramcsi. 0Jg CioH1aNo0oNa (M+Na)': m/z=217,1; OBbHapyxeHOo: 217,1
Cranmusa 2: Tper-ByTuii-3- (HuanomeTnsi) -3-[4-(4,4,5,5-
TerpameTmi-1,3,2-guokcaboposiaH-2-un-1H-nupasoj-1-muijazerunmua-1-

KapBbOKCHIIAT

=N
o]
PN
%»o N-N
y
.B.
92
CMecCh 4-(4,4,5, 5-TerpameTusi-1, 3, 2-guokcabopoyiaH—-2-mJ) -1 H-
nmupasoja (0,990 Tp, 5,10 MMOJIB ) , TPEeT-0y TUII— 3—
(uMaHOMeTWJIeH) azeTunmH—-1-kapbokcuinara (1,00 1p, 5,15 wMvMoe) ™
1, 8—-onazadbuumkio [5, 4, 0]yuoeln—7—-eHa (0,38 MJI, 2,6 MMOJIE ) B
anlerouuTpmiie (20 mMI) HarpeBaJM no 60°C B TeueHMe 2 uyacoB. Illocie
oXJIaXIeHM PaCTBOPUTEID yIoaJlsaJn non [IOHMXEHHEIM  IOaBJIEHUEM.
OcTaToOK ouMmajJgM I[IpM IIOMOImM (QJIBM-XpoMaTorpadum Ha KOJIOHKax C

CUJIMKATeJIeM, DIIOUPY 4 STUJIalleTaToM B rexKkcaHax (0-60%) C

[IOJIyYeHMeM LieJjlIeBOTO IponykTa (1,68 1m, 84,8%). XXMC BrYUMCII. »OJA
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C1sH,,BN,O4 (M-55)": m/z ; OBHapyxeHO: 333,1
Cranmus 3. {3-[4-(4,4,5,5-Terpamernyi-1,3,2-1uoxkcabopojiaH—2~

ui) —1H-ntupazosi—-1-ujj]azeTunma—-3 -1} alle TOHUTPKUIIA TUAPOXJIJIOPUI
NQ\AC\H Cl
o)
oy O
o =N
4.0 uwH. HCl1 B 1,4-mnmoxcaHe (2,0 wmji) @pobGaBJasaIM K pPacTBOPY
Tper-0yTnII-3- (UunaHoMeTmJ) -3-[4-(4,4,5, 5-TterpameTmni-1, 3, 2-
ornokcabopoJlaHn—-2-mJI) -1 H-iupasoJi—-1-ui] azeTuamui- 1 -kapbokcujaTa
(1,68 1, 4,33 MMOJIB) B MeTUJIeHXJIopuIe (10 ™). VYKa3aHHYD

PEaARLIMOHHYO CMeChb IepeMellBajlll Inpn KOMHaTHOM TeMIlepaType B

TedeHlre HOUM ¥V 3aTeM KOHIeHTpMpOBRBaJIM IIpM IIOHMXEHHOM HOaBJIEHVWNM C

IoJiydyeHnueM 1IeJIeBOTO nponyKTa B BHUIE coJmn HC1, KOTOPY
HEIIOCPEeICTBEHHO MCIIOJIL30BaJIn Ha cllenyomen cTamum tes
OOIIOJIHUTEJILHOM  OUMCTKU. KXMC  BRIYUMCJI. oJia  Cqi4H22BN4O2 (M+1) "

m/z=289,2; ObHapyxeHO: 289,1
Cranmnsa 4: b-Xmop-N-[(15)-2,2,2-TpudTop—1-MeTHUIISTHUII] IUPAaBUH~

Z2-xapbokcaMu

N HN

N=§_4P
CI—\ 7 _§E
F
F

N, N-JuuzonponuiasTujamMuyd (1,3 wia, 7,5 wMMOJb) »[oBaBJaIM K
cMecu  5-xJopnupasmH-2-kapdoHoBOM kucjorer (0,40 0, 2,5 MMOJIB),
rexcadpTopdpochaTa N,N,N', N'-terpameTuji-0O- (7-azabeH30TpMa30J-1-
min)ypouus (1,0 o, 2,8 Mmoas) u (25)-1,1,1-TpudTopnponaH—2-aMrHa
(0,28 », 2,5 MmoJIb) B MeTuJeHxJopuie (10 mi). PeakUMOHHYK CMeChb
[IepeMeNBaJIn npu KOMHAaTHOM TeMIIepaType B TeueHNE HOUU.
PeakUMOHHYI CMeChb BHIOEJIAJM IIPpM IIOMOWMM HACHI. BOODHOTO NaHCO3 wm
BSKCTPpalMpoBalil  BTUJlaleTaToM. OObenrHeHHEE  OplaHUYeCKMrEe  CJIOU
[IPOMHEIBAJIM COJIEBEIM pPAaCTBOPOM, CymIMJIM Hand MgS0O;, OMUIBTPOBaIM WU
KOHIEHTPUPOBAJIM IIPM I[IOHMXEHHOM JabBJieHMM. OCTaTOK OuMaJIv IIPpU
moMomy  Qimm-xpoMaTorpadmy Ha KOJIOHKe C CuiukKarejyeM, BIIoUpyAa
TUJIaleTaToM B TIekcaHax (0-15%) cC 1noJjiydeHUMeM LEeJIEBOTO TIIPOOyKTa
(0,47 1, 73%). XXMC Brmumcsg. nasa CgHgClFsNsO (M+1)%: m/z=254,0;

OBHapyXeHO: 253,9
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Cranmns b5: b5-{3-(llmanomerns)-3-[4-(4,4,5,5-rerpamernsn-1,3,2~-
auokcaboposgiaH—-2-wuji) —1H-riupasoji—1-unjazeruaua-1-wmun}-N-[ (15) -

2,2,2-Tpudrop—1-MeTHUJISTIUII ] Iupas3uH—-2-KapboKcaMus

.B.
CMmechb 5-xJiop-N-[ (1S)-2,2, 2-1pudTop—1-MeTWUJISTWUJI ] IUpa3UH—2—

kapbokcamupma (254 wmr, 1,00 wMosws), HC1 comm {3-[4-(4,4,5,5-
TeTpaMeTuJi-1, 3, 2-nnokcaboposaH-2-mJI) -1 H-upasoJi—-1 -1l ] a3eTUuanuH—-3—
uintauerToHurpuia (325 mr, 1,00 mMosb) M N, N-OMM3O0OPONMIISTUIIAMUHA
(401 w™rja, 2,30 Mmosns) B 1,4-nmokxcaHe (5,0 wia) Harpepanum no 100
°C B TeueHume 2 u. Ilocjle OXJaxkIeHMS CMeCh KOHLEHTPUPOBAJM IIPU
T[IOHVDKEHHOM OaBJIEHUN . OcTaTok OUMILAJIN npu IIOMOIIN bom—
XpoMaToTpadmy Ha KOJIOHKAX C CUIMKAaTeJIeM, 3JUpyd STUlalleTaToM B
rexkcaHe (rpammeHT: 20-80%) C [noJydyeHMeM IlejieBoro nponykTa (0,49
T, 97%) . KXMC BEIUMCJI. OJIs Co2Ho8BE3N703 (M+1)": m/z=506,2;
OBHapyxeHOo: 506,1

Cranmus 6: TPeT-ByTuji—-4-0poM—-3-MeTuyi—1H-ntupaszsosi-1-

KapBbOKCHIIAT

il

Cmeck 4-0OpomM-3-MeTmJi-1H-nupazosga (0,2 17, 1 MMOJB), IOU-TpPeT-—
oyrTunnukapbonarta (0,30 1, 1,4 wmMoOJIB), 4 - niMe TMIIaMUHOTIMPUIOMHA
(0,02 r, 0,1 w™MmoOJB) ™M TpuzTHWIamuHa (0,26 w1, 1,9 MMOJIB) B
alleTOHUTPWUIIE (2 MJI) TepeMemnmMBalJM I[IPpM KOMHATHOM TeMIepaType B
TeueHMe HOUM. PeaKUMOHHYH CMeCh KOHUEHTPHMPOBAJM U OUMaIX I[IpU
nmoMomu  Qism-xpoMaTorpadmy Ha KOJOHKAax C CUIMKaTeJeM, SJIoUPpYA
TUJIalleTaToM B TekcaHax (0-15%) c noJjiydeHMeM 1LeJIEBOTO TIPOOyKTa
(0,32 ). AXMC BEIUMCJI. oJjidg CsHeBrN,O» (M-55)": m/z=205,0;
OBHapyxeHOo: 204,9

Cranmsa 7: 5-[3-(IlmavomeTnsn) -3- (3 '"-mernun-1H,1 "'H-4,4 "~
Gunupasoj—-1-mnj)azeruguH-1-un]-N-[ (15)-2,2,2-tpudprop-1-

MEeTHIIDTHUII ] INpas3uH-2-KapboKcaMuaa TpudrTopalneTar
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CMecCh 5-{3- (umavomMeTnn) -3-14-(4,4,5, 5—-rerpameTnii-1, 3, 2-

ouokcabopoJyian—-2-mi) —1H-nimpaszsos—-1-un] azermoma—1-mi}-N-[ (1S) -

2,2,2-TopudTop-1-MeTMIISTIII ] IMPpa3MH-2-KapboKkcaMmna (27,0 MI',
0,0533 MMOJIB ) , Tper-0yTuII—-4-0poM-3-MeTuii—- lH-ninpasoj—1-
KapbokcuiaTa (15 MT, 0,059 MMOJIB ) ,
TeTpakuc (TpubeHmundocduH) najianms (0) (3,1 w1, 0,0027 wMMOJIB) WU

kapboHnaTta Hatpusa (17,0 mr, 0,160 MmMmMoab) B 1,4-1omokcaHe (1,6 M)

u Bome (0,8 MJI) TIepeMemmMBaJM B aTMochepe aszsorTa nopu 100°C B
TeUueHMEe HOUM. PeaKUMOHHYI CMEeCh QUIIBTPOBAJIM M OUMIAJINM IIPY I[IOMOIMU
obpameHHO-dpaz30BOM BOXX (npm pH=2) Cc nOojJdydeHMeM LeJIeBOTO MNIPOIOyKTa
B Bume coymu TOY. 'H SAMP (300 MI'm, CDsOD) & 8,73 (d, J=1,4 Tu,
1), 8,18 (d, J=0,¢ Iu, 1H), 7,98 (d4, J=1,4 Tu, 1H), 7,91-7,79
(m, 2H), 4,84 (m, 1H), 4,81 (d, J=10,2 Tu, 2H), 4,60 (d, J=10,2
I'u, 2H), 3,59 (s, 2H), 2,44 (s, 3H), 1,43 (4, J=7,1 T'u, 3H) ppmnm.
XXMC Brrumcs. IS CooH F3NgO (M+1)7: m/z=460,2; OBbHapyxeHo: 460,0
[MpuMep 2. 5-[3- (InanomMeTmj) -3- (3'-meTmyi—-1H, 1'H-4,4"-

OUnMpasoJi—1-1il) azeTUOMH—- 1 -1l ] —~N-M30Nponuinrpa3uH-2-KapbokcaMria

TpudpTOpaLEeTaT
N= N= 0O
X N
N-N \WN'<
(A
73
HN-N

Cragmsa 1: S5-Xjop-N-msonponuianupasuH-2-KapbokcaMun

N, N-IIM30IpONInIIS TUIIaMUH (2,6 M, 15 wMmoJw) nodarJyigiM K
cMecu 5S5-xJopnupa3suH-2-kapdoHoBOM kucjoTer (0,80 ©, 5,0 wMMmoOJIBL),
rexcadpTopdpochaTa OeH30TPMABROJI—1-MIOKCUTPUC (IMMeTUIIaM/UHO) QOChOHMA
(2,46 1, 5,56 w™MmoJsb) ® 2-mponaHammHa (0,47 ™y, 5,6 MMOJB) B
MeTUJIEHXJIOPULIE (20 ™). PeakUMOHHYK CMeChb IllepeMellMBaJid I[IpU
KOMHaTHOM TeMIIepaType B TeueHNre HOUM. PeaklMOHHYD CMECH
oBpabaTHBaJM IIPM IOMOIM HacCH. BomoHoTo NaHCO; M sKCTparMpoBaJA
sTuIaneTaToM. OOBEOMHEHHHE OpPIaHMUYECKME CJIOM IIPOMEBAJIM COJIEBEM
pPacTBOpPOM, CymmJIM Ha@n MgS0O,, OUILTPORAIM ¥ KOHULUEHTPUPORBAJM [IPU
[IOHV)XEHHOM OaBJIEHUN . Ocamox ouunmaJm npu [IOMOIIN biizm-
XpoMaToTrpaduM Ha KOJIOHKax C CUIMKareJeM, BJUPYS >TUilalleTaToM B

rexkcaHax (0-15%) c noJjydeHueM LeJIeBOT'O IHOpoaykTa. XXMC BRUYKMCI.
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mias CgHi:C1N;O (M+1)": m/z=200,1; OBHapyxeHOo: 200,1.

Cranmnsa 2: b-{3-(llmanomerns)-3-[4-(4,4,5,5-rerpamernsi-1,3,2-
auokcaboposgiaH—-2-uji) ~1H-upasos—-1-ui]azermunmua—1-mui} —-N-
MUBOHPONMIIINPABUH~2 ~KapbOoKCaMuL

CMmechb 5-xJi0p-N-M30NponmMnMpa3ruH—-2-KapboKkcaMnuoa (200 MT,
1,00 MMOJIB ) , HC1 COoJn {3-14-(4,4,5, 5-TerpameTmyi-1, 3, 2-
ouokcabopoJiaH—-2-wi) -1 H-nupas30oJi—1-1jl] a3eTuoruH—-3-1JI } alle TOHUTPpWIIa
(325  wmr, 1,00 wMMOJIBL, us [Tpumepa 1, crammg 3) m N,N-
oumzonponuiasTuilaMmuaa (401 wxj, 2,30 mvosnbs) B 1, 4-mmokcaHe (5,0
MJI) HaTpeBalIu no 100°C B TeueHue 2 u. Ilocyle OXJaXIeHMdI CMeCh
KOHLEHTPUPORBRAJM MPpM TIOHMXEeHHOM HaBJeHMM. OCTaTOK OUMImalIM IIPU
moMomy  Qusm-xpoMaToIpadmuy Ha KOJIOHKax C CUIMKaTeJeM, BJIOUPY
STUJIALlETAaTOM B TI'ekcaHe (rpammueHT: 20-80%) C TIOJYYEHMEM I1IeJIEBOTO
nponykra (0,26 1©, 58%). XXMC Breumcsi. pas CyyHz:BNO3 (M+1) "
m/z=452,3; OOGHapyxeHo: 452,2

Cranmsa 3: 5-[3-(IlmavomeTnn) -3- (3 '"-mernun-1H,1 "H-4,4 "~
Bunmupasoti—1-mnj)azerungmuH-1-mj] - N-u300ponuinmupa3nHa—-2-KapboKkcaMmuza
ToudTOopalneTrarT

CMmechb TpeT-0yTuiI-4-0poM—3-MeTuJI- 1H-nupaszojyi-1-kapbokcuiara
(15,7 MmI, 0,0600 MMOJIb ) , 5-{3- (uma"omeTmj1) -3-[4-(4,4,5, 5-
TeTpaMeTuJi-1, 3, 2-auokcabopoyad-2-uJ) -1 H-nrupasoj-1-ui] azeTuamuH—1-
Wi} —N-u3onponuianupasmi-2-kapbokcamunga (25,8 w~mr, 0,0571 wmMmoJb),
koMriekca [1,1'-06uc (oudeHmndocdmHO) peppolieH ] nuxjopnaalannsa (II) c
ouxJjopmMeTaHoM (1:1) (2,3 w™Mr, 0,0028 w™MMmOJIB) M ¢QocdhaTa KaJImsdg
(0,036 », 0,17 wMMmOJIB) B 1IuokcaHe (0,5 wn) m Bome (0,2 M)
Dera3ypoBajiM U TepMeTHMUHO 3aKpHBaJlM. YKa3aHHYlD CMeCh HaI'peBalll
mo 110°C B TeueHue 3 u. IJlocje oXJaxIeHUd CMeCh pasfaBJIaiu
MeTaHOJIOM, OUIBTPOBAJM M OUMIalIM IIpM [IoMomM ofOpalleHHO-(as0BOM
BOXX (npm pH=2) C nojydYeHmeM LeJIeBOT'O IpOoOykKTa B BuOe coJmt TIY.
XXMC Brumcy. Iias CooHpaNgO (M+1)%: m/z=406,2; OBbHapyxeHo: 406,1

[MpuMep 3. 4-[3- (Inma”HoMeTmJ1) - 3—- (3'"-mMmeTmi—1H,1'H-4,4"-

BunmpaszoJi—1-wmi) azeTuane—1-mi] —-N-usonponuibeH3aMrna TpudTopaleTarT
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Cragmsa 1: Sruna-4- (3-runpoxcuazerunmH-1-muia)6eH30aT

CMmech sTuin-4-propbeHz30aTa (0,841 T, 5,00 MMOJIE,
npomseomcTBa Aldrich), aserunmH-3-oJarmuupoxjiopuma (0,438 1, 4,00
MMOJIL, TIpou3BoncTBa Aldrich) u kapbonara kaaus (1,38 1©, 9,98
MMOJIL) B OMMeTHJICYJIbboKcHuOe (4 MJI) HaTpeBaJM mo 180°C B TeueHue 2
u. Ilocyie oxJlaXxmeHMsS YyKa3aHHYID CMechb pas3baBiagaam s>TuiaueTaTomM (50
MJI), ¥ IPOMHEBAaJM BOIOM M COJIEBEM pPacTBOpoM. OpTaHMUECKMUM CJIOu
cymmym Han MgSO0,, OQuIIBTpoBaliM UM KOHLUEHTPUPOBAJM IIOI IIOHWXEeHHEM
OaBjieHMeM. OCTaTOK OUMIIAJNIM IIpM [IOOoMOmM  QJsm-xXpoMaTorpadmm Ha
KOJIOHKE C CuIMKareJieM, 32J0pyd BTulalleTaToM B TekcaHe (0-50%) c
[IOJIyYeHMEeM leJieBoTo nponykra (0,643, 72,6%). XXMC BrymcII. IJIA
C1oH1eNOs (M+1)F: m/z=222,1; OBHapyXxeHO: 222,1

Cranmusa 2: 4-(3-TunpoxcuazerTunuH-1-muya)6eH30iHad KUCJIOTA

Cmeck 1-[4-(3-rugpokcuazeTuIMH-1-1J) deHnJI] —2-MeTOKCHUBTAaHOHA
(1,33 r, 6,00 MMmMOJB) ™M MOHOTMIpaTa IuUIpokcuma JmuTusa (504 wmr,

12,0 wMmoJe) B BOme (4 w™J), MeTaHoJe (3 wiI) m TI'®¢ (6 M)

lepeMellBalin npm 40°C B TeueHMe HOUH. YKa3aHHYD CMeChb
HeMTpaln30BaM IIPM IIOMOIM BOIHOTO pacTBopa 3 H. HCL (~4 M) mo
pH [IPMMEPHO 7, SKCTParnpoBaJu opu IIOMOIIM sTUJIaleTaTa.
OOBeOVMHEeHHEIE OpTaHUUYeCKue CJou cymmiar Han NaxS0Os, OuiabsTpoBav U
KOHUEHTPUPORBAJM IIPM I[IOHVWKEHHOM HIaBJIEHUM C IIOJIYYeHMeM YKa3aHHOTO
HeouMleHHOT' O NpOoOyKTa (1,10 T, 94,9%), KOTOPHIM HaIp IMy
WCIOJbL30BAIM Ha cCJelylmel cTaiuM 06e3  OONOJIHUTEJIEHOWM OUMCTKU.
XXMC Brumcyg. s CioHipNOs (M+1)%: m/z=194,1; OBHapyxeHo: 194,1
Cragmsa 3: 4-(3-I'mopoxcuazerTunmuH-1-wuj) -N-u300ponnjibeH3aMml
BeHzoTpraszsoji—1-MIOKCUTPHUC (IVMMEe TUIIaMVHO ) POCHOHM A
rekcadpTopdochaT (4,64 1, 10,5 wmmMoJib, npomaBoncTBa Aldrich)
no6aBIaaIM K cMecu 4-(3-THUIpOoKCHa3eTUIMH—-1-1J) OeH30MHOM KUCJIOTH
(1,93 », 10,0 MmoJIB), 2-mnponaHamuHa (4,26 wi, 50,0 MMmoJiB) M N, N-
oumMsonponuiIsTuilaMmeEa (3,88 1, 30,0 MMmMoJb) B muxjiopMeTmsieHe (10

M) . Cwmechb IrnepeMenmmBajJin IIpn KOMHATHOM TeMIlepaType B TeUeHNre 2
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YacoB ¥ pasfaBiANM OUXJIOPMeTaHOM. CMech NpoMEBaiM BOOHEM NaHCO3; u
COJIEBEIM pacTBOpPOM, CYIMUIIU Hano Na>504, OUIIL TPOBAJIN u
KOHIEHTPUPOBAJM I[I0I IIOHMWXEeHHHM JaBJieHMeM. OCTaTOK OouMmaJv IIpU
IIoMomM QJRm-xXpoMaToTrpadMy Ha KOJOHKAax C CUIMKarejeM, »BJoUpyA
STUJIalleTaToOM B TekcaHe (rpagueHT: 0-50%) C HDOJydeHMEM LeJIeBOTO
npomykra (2,21 1, 94,3%). XXMC Beuuca. m#ia  CisHioNpO,  (M+1)
m/z=235,1; OBHapyxeHOo: 235,1

Cranmus 4: N-Mzomponuii-4-(3-okxcoaszerunuH-1-miji)beH3aMum

K oxJjaxmeHHoMy (-78°C) pacTBOpy OKcaduixjopuma (1,05 wi,
12,4 w™MOJIBE) B IOUXJIOPMETUIIEHE (20 wMi) no kamiaaM  goBaBJIAaJIU
OVMEe TUJICYJIE QOKCHUL (1,71 MJI, 24,1 MMOJIB ) . YKas3aHHYD CMECH

nepeMemmBaar 10 MrH nOpu -78°C. 3BaTeM »DoOaBAdM CyCIeHs3muio 4- (3-
TUOPOKCUMa3eTUIH-1-mJI) —N-uzonponunbernzamuaa (1,72 1, 7,34 MMOJB)
B OuxjiopMeTmiieHe (20 m) . IoOJYUYEHHYI CMeCh IepeMemMBaju nopu -78°C
B TeueHrMe 1 uW wm 3arTeM jpgobapjaajamu TpusTumiaamuH (7,04 wia, 50,5
MMOJIBE ) . YKa3aHHYK CMeChb IIepeMellMBaJiM OOMNOJIHUTEJIbHEE 1,5 u mnpm -
78°C. [ToJIyYeHHYIO CMeChb TP OMEIB aJIn BOIH. NaHCO; " COJIEBEIM
pacTBopoM, cymuian Han NapS04, O(UIbTpoBajM UM KOHULIEHTPUPOBAJM II0OI
[IOHW)XXEHHBIM HOaBJieHrMeM. Ocalky IIPOMEIBaAJM 20MPOM U cobupaliu IIYyTeM
buabTpaluy C OOJIydeHMeM LejleBoTro mnponykTa (1,32 1, 77%), KOTOPHM
MCIIOJIE30BAaJIM  Ha cCJelyomel cranuy ©6e3 OONOJIHUTEJIBHOM OUMCTKU.
KXMC Berumcsi. nJis CisHioNo0, (M+1)": m/z=233,1; ObHapyxeHo: 233,1

Cranmusa 5: 4-[3- (IImanomeTneH)aserunmuya—1-muma] -N-
MBONPONNIOEeH3aMUL

K oxjaxmeHHoMy (mo -6-0°C) pactBopy 1,0 M Tper-0yToKCHIA
KaJlua B TeTparunpodbypane (7,10 wua, 7,10 wMMmMoJs) p#ofaBJgaJM 11O
KallJIAM pPacTBOpP IOUMBTHUILMaHoMeTundocpoHaTta (1,20 w™ia, 7,43 MMOJB,
npomseomcTBa Aldrich) B TerparumpodyparHe (10 wmia) B TeueHue 10
MMH Ieproma M InOpu oT -6 1no 0°C. VYKa3aHHYlD CMeCh HaTpeBalu U
[IepeMENVBaJIn npu KOMHAaTHOM TeMIIepaType B TeueHNe 1 q.
PeakKIIMOHHYI CMeCh BHOBBL OXJaxmaau 1o -6°C. 3aTeM K yKa3aHHOU
pPeakKIMOHHOM cCMeCcHu Do0aBJIIAIIN pacTBOpP N-usonponmi-4- (3-
oKcoaszeTUIVH-1-1jI) DeH3aM1Ia (1,30 T, 5,60 MMOJIB ) B
TeTparunpodyparHe (10 mi) B TedeHMe Iepmona 10 MmMH. Ha OpOTSXeHUU

YRasaHHOTI'O BpeMeHM TeMIieparTypa yKaBaHHOTZ peaKLLMOHHOﬁ CMeCHr
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cocTaBisayla oT -5 mo 0°C. PeakKUMOHHYK CMeCh OCTaBJIAIM IJII
HaTpeBaHMsa IO KOMHATHOM TeMIepaTypH UM IIepeMellMBaj M B TedeHHe 3
4. PeakUMOHHYK CMecCcb OQuIbTpOBalM depes CJIOM CUJMKareld U
IIpOMEIBAJIM DTUialneTaToM. OMUIbETpaT KOHLEeHTPUMpORaM, U oOpabaTHBalu
ocanok sdupom. CoopMMpoBaBIMECH OcCankyM cobupalu [OpY  IIOMOWM
dunbTpauum ¢ nojgydeHmeM 0,60 10 [OejieBoro HOponoyKTa. MaTOUHYIO
KUIKOCTE KOHLEHTPUPOBAJIM  IIPU  [IOHMXEHHOM  HOaBJIEHUM. OcTaTok
ouMmaJ M IMIPM IIOMOMM GJsm-xXpoMaToTrpaduy Ha KOJIOHKaxX C CUIMKaTeleM,
IIOMPY S »TUjlalleTaToOM B TI'ekcaHe (rpaigueHT: 30-80%) C [DoJy4dYeHMEM
eJeBoro nponykra (0,21 7). O0O6mmM BHXOI cocTaBjsger 0,81 ¢ (57%).
'H sAMP (400 MIu, JIMCO-dg¢) & 7,91 (d, J=7,8 Tu, 1H), 7,74 (d,
Jg=8,7 Tu, 2H), 6,53 (d, J=8,7 I, 2H), 5,88 (p, J=2,3 Tu, 1H),
4,77-4,67 (m, 2H), 4,62 (dt, J=5,1, 2,6 Tu, 2H), 4,06 (m, 1H),
1,12 (d, J=6,6 Tu, 6H) ppm. XXMC Brumcsi. njasa CisHigN30 (M+1) "
m/z=256,1; ObGHapyxeHOo: 256,1

Cranmns 6: 4-{3-(llmasomerns)-3-[4-(4,4,5,5-rerpamernsn-1,3,2-
auokcaboposgiaH—-2-uj) —~1H-mupasos—-1-ui]azermunmua—1-muj} —-N-
u3onponnJibeH3aMmus

CMmechb 4-(4,4,5, 5-TerpameTrmii—-1, 3, 2-ouoxkcabopojyiaH—-2-mJj) —1H-
nupaszojga (2,98 1, 15,3 wMMmoJib), 4-[3-(uMaHOMEeTUJIEH)a3eTUuIuH-1-
ni] - N-u3onponuiabeH3aMna (4,00 T, 15,7 MMOJIB ) u 1,8-
omaszabunmukio [5.4.0]yHOel—-7-eHa (1,17 T, 7,68 MMOJIb ) B

u30oNponmjJoBoM crompTe (10 M) HarpeBaau no 70°C B TeueHre 1 uaca.

CMech oxJlaxmayr mo 35°C. K cycnedsumM poBaBigiam 30 MJI MeTUJI-TpeT-—
ByTugoBOoTO Sdupa (MTBE) M IDepeMemMBaJM IIPM KOMHATHOM TeMIepaType
1 u. CoopmMupoOBaBIMECH oOCanku cobupalM IIpK IIOMOWM (WJIETpalun,
npoMeleasiu MTBE ¥ BECyNMBAJNM IIPW [IOHVWKEHHOM HOAaBJIEHUM C IIOJIydeHUEM
1IeJIEBOTO IHponykTa (6,2 1T 89,8%). g gmp (400 MI'y, IMCO-dg¢) & 8,35
(s, 1H), 7,90 (4, o=7,8 Tu, 1H), 7,75 (s, 1H), 7,73 (d, J=8,7
', 2H), 6,52 (d, J=8,7 Tw, 2H), 4,40 (d, J=8,6 ITu, 2H), 4,20
(d, J=8,6 I, 2H), 4,05 (m, 1H), 3,65 (s, 2H), 1,24 (s, 12H),
1,12 (d, J=6,6 Tu, 6H) ppm. XXMC Breumcs. npjasa CyiH33BNs5O; (M+1)":
m/z=450,3; ObHapyxeHo: 450,3

Cranmusd 7 4-[3- (Inavomermuj) -3- (3 '-metnn-1H,1"H-4,4"' -

burnmupazosi—1-mui) azeruana-1-uji] —-N-uzonponnjabeHzaMmuna Tpudropanerar
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Cmechb Tper-0yTuii—-4-0poM—-3-MeTuJI- 1 H-tnpaszoJi—-1-kKapOboKkcuiaTa
(15,7 MI', 00,0600 MMOJIb ) , 4-{3- (uma”"omMeTmj1)-3-[4-(4,4,5, 5-
TeTpaMeTusi—-1, 3, 2-nuokcabopoiiai-2-mJjl) -1 H-niMpasoJi—1-ui] azeTuamua—1-
ni}-N-usonponuibeHzamuna (25,7 wmr, 0,0571 Mvmoss), docdaTa kaamsa
(30,4 MT, 0,171 MMOJIE ) u KOMILJIEKCa [1,1'-
buc (nndeHmnndocdmHO ) beppolieH ] nuxjopnajuiannsa (I1) C IOUXJIOPMETaHOM
(1:1) (2,33 M, 0,002860 MMOJIBL) B 1nuokcaHe (0,5 Miu) m Bome (0,2
MJI) HOeras3upoBajiM ¥ ITepMeTHMUYHO 3alledyaTHBallM. YKas3aHHYKn CMecCh
HarpeBaJu no 110°C B Teuenme 3 u. Ilocjie OXJaXIeHMS CMecChb
praszbaBianm MeTaHOJIOM, buIIbE TPOBAJIN 7 OUMILAJIN npu TIOMOIIN
obpameHHO-dpaz30BOM BOXX (npm pH=2) Cc nOojJdydeHMreM LeJIeBOTO MNPOIyKTa
B BuIe coJim TOY. XXMC Bemumcsa. miasa CooHoeN,O  (M+1)7: m/z=404,2;
OBbHapyxeHo: 404,1

[MpumMep 4, 4-[3- (IlmagoMeTWJI) —-3— (3'-MeTus1-1H,1'H-4,4"-
funmpaszoJi—-1-mi) azeTuauia-1-muiu] -2, 5-gudrop-N-[ (1S) -2, 2, 2-TpudTOop-

l-MeTnisTHII] OeH3aMMUOa TpUudTopalleTaT

= 0]
N—N: CN NH
I e F
Vi F F
F
3
HN-N
Cranmusa 1: 2,4,5-Tpuprop-N-[ (15)-2,2,2-Tpudprop-1-

METHUIIBTHUII ] BeH3aMIun
K pacTtBOpy 2,4,5-TmpudropdbenszonHon kucjgorer (5,00 1, 28,4
MMOJIB) B aleToHuTpmye (50 mi) poBaBiasanam N, N-gumMmetrundopmammn (40

MKJI) C TnociaenyiomvMm pofaBJIeHMEeM oOKcaluaxJjopuna (3,60 wja, 42,6

MMOJIL) . UYepez 90 MMH yIajdaaM JeTyuue BellecTBa IOIPY IIOHMKEHHOM
naBJieHMr. Ocalok ylhapuBaJM C aleToHUTpuioM (50 M) . 3aTeM ocamok
PacTBOPAIM B MeTumJeHxJiopune (50 Mi). 3ToT pacTBOp »HoOaBJIAJIM IIO

KalJigsM B OXJIaXIeHHYyK (JenmdaHas ©aHsd) CMeCchb TIuAapoxJopuma (2S)-
1,1, l-TpudrTopnponaH-2-aMmmHa (5,52 1, 36,9 MMOJb) (IIpoM3BOLCTBA
Synquest, 98% ee) B Toayose (100 mMia) m 0,5 M BOODHOM pacTBOpE
TUIOIPOKCHUIA HaTpuUd (142 w1, 71,0 MMOJIB) . [locyie =aBeplieHUd
nobaBJIeHUA JleOsHyl OaHL YyIalsalM, W IIO3BOJAJIM PeaKUMOHHOM CMeCHU

Har'peTbCA pate; KOMHAaTHOM TeMIIepaTyPH . PeaKIUMOHHYIO CMeChb
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IepeMelBaJM B TeueHMe HouM. OpTraHUUeCKMM CJIOM OTOeJIdalM. BOIHHM
cJon DKCTPATUPOBAJIN MeTUJIEHXJIOPUIOM (50 MII) . O0BenMHEeHHEe

OpT'aHMUeCKMe CJIOM IIpoMeBajgu 20% CoJieBHM pacTBOopoM (75 wi) u

Bomom (2x75 wi), cymmiau Hang MgSO,, OUIBTPOBRaJM M KOHLEHTPUPOBAJIU
IpY  IIOHMXEeHHOM  OaBJIEHMM C  IIOJIYYeHMEeM  YyKas3aHHOTO  LeJIeBOT'O
IponykKTa (6,49 1, 84%), KOTOPHEM HaOpaAMyl  MCIOJL30BaJM  Ha
cilemyomelr cramuM ©0e3 OOIOJIHUTEeJILHOM OUMCTKMU. g avp (300 M1,
mMco-dg) © 9,01 (4, Jo=7,6 I, 1H), 7,92-7,50 (m, 2H), 4,76 (m,
1H), 1,31 (4, J=7,0 Tu, 3H) ppm. XXMC Breuwmcis. Ojaa CioHgFgNO
(M+1)%: m/z=272,0; OBbHapyxeHO: 272,0

Cranmusa 2: 2,5-Jluprop-4- (3-runpoxcuazserunmua—-1-mia) -N-[ (15) -
2,2,2-TpudrTop-1-MeTHISTHI ] bEH3aMUL

CMmechb 2,4,5-topudTop-N-[ (1S) -2, 2, 2-Tpudprop-1-
MeTHUJI2TUi] 6eH3aMM1Ia (6,39 T, 23,6 MMOJIB ) , aseTUIVNH-3—
OJITULOPOXJIOPULA (3,19 T, 28,3 MMOJIbE ) u 1,8-
orazabunmkio [5.4.0]yHOell-7—-eHa (8,81 MJI, 58,9 MMOJIb ) B
alleToHuTpmie (25 w™iI) TnepeMemmBaJy npu  80°C B TeueHMe 2 U,
YKasz3aHHYKD peaKLUMOHHYK CMecChb paz3baBigsanu ELOAc (75 MII) M TIPOMHBBAJU
1 m. HC1 (50 mi), 1H NaHCO3 (60 wi), 20% coJjieBEIM pacTBopoM (50
MJI) “  BOIOU (75 wm) . BonHEle CJioM  IOOBepTraliM  BDKCTPakKLUM
nocpencTteoM EtOAc (100 mi) . OpraHMUecKMe CJIOM OOBEeNUHAIM, CYIMUJINU
Han MgSO,, OQuiabTpoBasiM IIPM IIOHMXEHHOM HOaBJIEHMM C I[IOJIydeHMeM
neJjieBoro mnponykra (7,59 o, 91,8%). g avp (300 MI'w, IMCO-dg) O
8,38 (dd, J=8,9, 1,9 T, 1H), 7,27 (dd, J=12,8, 6,5 Twu, 1H),
6,38 (dd, J=12,3, 7,5 Tu, 1H), 5,71 (d, J=6,4 Tu, 1H), 4,74 (dp,
J=15,3, 7,6 Tu, 1H), 4,62-4,46 (m, 1H), 4,30-4,15 (m, 2H), 3,71
(m, 2H), 1,29 (4, J=7,1 T'u, 3H) ppm. XXMC Brumcs. npjasa CisHi4FsN2O»
(M+1)*: m/z=325,1; OBHapyxeHO: 325,1.

Cranmns 3: 2,5-Jluprop-4-(3-oxcoazerunmua-1-mia)-N-[(15)-2,2,2~-
TPUQTOP 1 -MeTHIISTHUII | DeH3aMUL

K pacTBOpy 2,5-nudTop-4- (3-rugpokucaszseTunuH—1-mi)-N-[ (1S)-
2,2,2-TpudTop-1-MeTMIIDTIII] DeH3aM1Ia (7,57 T, 23,3 MMOJB) B
MeTuIeHxJopume (93 wmi) nobGarasau OualleTaT wonmbenszoja (9,40 1,
29,2 MMOJIB ) u CBOOOIHLM paiukaj 2,2,6,6-TeTpamMeTmJI—1-

nounepunuHauiIokcmn (1,82 o, 11,7 wMOJIB) (TEMPO) mnOpu KOMHaTHOMU
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TeMIlIepaType. PeakUMOHHYI CMeCBhb IiepeMellB a1 I1pm KOMHaTHOM

TeMIIepaType B TeuUeHMe HOouM. VYKa3aHHYID CcMechk pasbaBianu EtOAc

(100 wy), mnpomeBain 0,5 H. NaHCO; (2x80 wiI), 20% CcoJIeBHM
pacTteopoM (100 mi) m Bomom (100 mi). BoZIHEE CJIOM BKCTParvMpoBau
sTuyaueTaToM (75 wi) . OpraHMUYecKUe DKCTPaKTH OOBeOAMHANM, CYIWIINU
Hano MgSQOy, buIs TPORBAJIM u KOHILEHTPUPOBAJIA non [IOHWXEHHEIM
oaBjieHreM. OcalOK OuMIlagM IIpM IIOMOWKM  QJsI-xXpoMaTorpadmuu Ha
KOJIOHKax C cuiamkarejeMm, »>Jjoupya or 0% k5% s»TumiaueTaTa B
MeTHUJIeHXJIOPpUIEe C TIIOoJIYUeHMeM HeOUMIEeHHOTO IIPOOyKTa, KOTOPHM
[IepekpUcCTallyiIM30BEBaIM n3 MTBE (50 ™M) wm TenTaHa (100 wa) c

[IOJIyYEHMEM LIeJIeBOTO InpolykTa (5,44 1©, 72%) B BuUIe OeCUBETHOTO

TBEPpOOTO BeleCTBa. g gmp (300 MI',, IOMCO-dg) O 8,52 (d, J=8,0 TIu,
1H), 7,36 (dd, J=12,5, 6,5 Tu, 1H), 6,63 (dd, J=12,1, 7,6 Tu,
1H), 4,90 (d, J=2,1 Tu, 4H), 4,86-4,68 (m, 1H), 1,31 (4, J=7,1
T'u, 3H) ppm. XXMC Breumcs. »nJasa Ci3Hi:FsNo0; (M+1)": m/z=323,1;
OBHapyxeHO: 323,0.

Cranmsda 4: 4-[3- (ImaHoMeTnjieH) azeTunmua-1-uin] -2 ,5-nguprop-N-
[(15)-2,2,2-TpudTop—1-METHUIISTIII] OEH3aMIU

IusTuiaumMaHoMeTusipocpoHar (1,95 wi, 11,8 MMOJB) IO KallJaM
no0OaBJIAIM K OXJIaXOeHHOMY (JiemaHasa OaHa) pacTtBopy 1,0 M Tpetr-
ByTokcunma kKagaus B TI'®@ (11,8 mju, 11,8 MMOJIB), KOTOPHM paszbaBiidau
TeTparugpodypaHoM (12 wmi) . BaHow ynananu, M HalpeBallM PeaKUMOHHYIO
CMeCchb OO KOMHATHOM TeMIIepaTypH U IIepeMemmMBalM B TeueHue 90 MMH.
PacTBOpP peaklMOHHOM CMeCM BHOBBL OXJaxOajy IIpM IIOMOMM JeISHOM
BaHM. 3aTeM IIOJIYUYeHHHM BHIIE PacTBOP OOOaABJIAIM B TeueHue 12 MMH K
OXJIaXOEeHHOMY (JlensHasa OaHs) pacTreopy 2, 5-oudTop—4- (3-
okcoaszeTunuH-1-my) -N-[ (1S) -2, 2, 2-TpudrTop-l-MeTminTm] OeH3aM1Ia
(4,00 o, 12,4 w™Moaes) B TerTparuigpodypaHe (50 ™). PeaKUMOHHY
CMecChb TIlepeMemmMBaJM B TedeHre 30 wMmH. JlegduHyl 0OaHL YIaJdalIu, U
PeaklMOHHYK CMeChb IIepeMelBaJy [IpYM KOMHATHOM  TeMIepaType B
TeueHMe HOUM, 3aTeM Tracuiim nobasBjeHueM 20% cojieBOTO pacTeopa (75
MII) ¥ Tuiauertara (75 wia). OpraHMUecKMV CJIOM OTIeJIAar. BOIHHEM
cJIoMn DKCTPATUPOBaJIn 2TUIIAlleTaToM (50 MII) . OBBeOMHeHHEe
OpTaHMUeCKHMe CJIOM CYmWUJIM Hal MgSQO4, OMILTPOBaIM M KOHILEHTPUPOBAJU

Inpm IIOHMXEHHOM JaBJIEHNUI . OcTaTok ouMinaJin Inpm IToMOIn @J’ISHI—
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XpoMaToTrpadmy Ha KOJIOHKax C CUIMKATEJEMAJIoMPY S STUilalleTaToM B
rexkcaHax (0%-30%) c nojJgydeHMeM ILEJIEBOTO IponykTa (2,6 1T). m gmp
(400 MI', IOMCO-d¢) O 8,59-8,37 (m, 1H), 7,33 (dd, J=12,5, 6,4 Tu,
1H), 6,59 (d4dd, J=12,0, 7,4 Tu, 1H), 5,88 (m, 1H), 4,94-4,75 (m,
4H), 4,76 (m, 1H), 1,31 (d, J=7,1 Tu, 3H) ppm. XXMC BrYKMCII. OJA
CisH13FsN3O (M+1)": m/z=346,1; ObHapyxeHo: 346,1.

Cranmus 5: 4-{3-(lmanomernyn)-3-[4-(4,4,5,5-rerpamerni-1,3,2~-
Onokcaboposian-2-ui) —1H-mupasoj—-1-unj]azserunua-1-mun}-2,5-auprop-N-
[(15)-2,2,2-TpudTop—1-METHUISTII ] OEH3aAMUL

CMecCh 4-(4,4,5, 5-rerpameTusi-1, 3, 2-guokcabopoyiaHn—-2-mj) -1 H-
nupaszojga (1,00 ©, 5,15 wMmosw), 4-[3-(uIMaHOMEeTUJIEH)a3eTUINH—1—
minl]-2,5-gudTop-N-[ (1S)-2,2,2-TpudTop—1-MeTUI>TIII] DeH3aM1Ia (1,78
r, 5,15 wvmoss) m 1,8-mmazabuumkio[5.4.0]yHoeu-7-eda (0,31 ™,
2,1 MMoJBE) B alleToHMTpuile (20,2 M) HarpeBaau no 50°C B TeueHMre
Houm. IlocJie oxJlaXOeHUS pPacTBOPUTEJbE yIaJidaidy I[IOH  IIOHWXeHHEM
nabejieHreM. [IOJIydeHHED OCAaIOK MCIOJB30BaJiM Ha CJledyomel CcTaluu
Ges3 IOMIOJHUTEJILHOM OUMCTKM. XKXMC BeUMcj. OIS CoaHpgBFsNsO; (M+1)':
m/z=540,2; ObHapyxeHo: 540,1.

Cranmusd 6: 4-[3- (gnavomeruj) -3- (3 "'-metnun-1H,1"H-4,4"' -
Gunupasot-1-mui)azeruguH-1-un] -2 ,5-guprop-N-{ (15) -2,2,2-TpudpTop-
1-MeTHsTHII ] BeH3aMuna TpudTopalerarT

Cmech 4-{3- (umaHomMeTmy) -3-[4-(4,4,5, 5-TerpameTmyi-1, 3, 2-

ouokcabopoJiaH—-2-wi) -1 H-nupaszoy—1-ui] azerunui—-1-mia} -2, 5—-oudrop—-N-

[(1S)-2,2,2-TpudTOop-1-MeTUIISTUII] DeH3aMUOa (28,8 MT, 00,0533
MMOJIB ) , TpeT-OyTui—-4-0poM—5-MeTuii—-1H-ninupasoj—-l-kapbokcuiaTta (15
M, 0,059 wMmosib), TeTpakuc (TpudeHmMI(oCcOMH) nastanmg (0) (3,1 w™mT,

0,0027 mMmoss) u kapboHaTa HaTpusa (17,0 mr, 0,160 mmose) B 1,4-

onmnokcaHe (1,6 mia) m Bome (0,8 MJI) IepeMemMBalIM B aTMocdepe as3oTa

B TeueHre Houm 1pu 100°C. PeaKUMOHHYI CMeCh DSKCTpaIrMpoBalld
sTHIaneTaTroM. OOBeOMHEHHEEe OplaHUdeCcKMe CJIOM I[IPOMEBAJIM COJIEBEM
pacTBOpoOM, Ccymmiu Han MgSOs, O(UIBTpOBAM M KOHLEHTPUPOBAJIMU IIPU
IIOHVDKEHHOM  HaBJieHMM. OCTaTOK OouMlaj M I[IpM I[IOMOIM  OfpalleHHO-—
bazsoBoM BIOXX (npm pH=2) cC OoJdy4YeHMEeM I1LeJIeBOT'O IMIpOoOyKTa B BUIE
CoJIn TOY. AXMC BEIUMCJI. oJjidg Co2H»1 F'5N5;0 (M+1)": m/z=494,2;

OBHapyxeHO: 494,0.
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[Mpumep 5. 4-[3-(1H,1"H-4,4"'-Bunupaszsoj-1-wui) -3-
(uMaHoMeTWJI) azseTuauHa—-1-wmi] -2, 5—oudrTop-N-[ (1S) -2, 2, 2-TpudTop—1-

MeTWUIIDTUII ] OeH3aMMIa TpudTOopaleTarT

N= " 0

N-N N

I F [ IR

4 F
F

{ AN

N-NH
YKazaHHOe COeIIMHeHNe I1oJIydaJin I1pnm IIOMOIIM criocobos,

aHaJIOTMYHEIX TeM, 4YTO onmcaHeH B llpumepe 4, Cranud 6, HauuHad C 4-
BpomMm-1H-tMpaszoJa " 4-{3- (unmaHomeTm) -3-[4-(4,4,5, 5—-TeTpaMe THUII-
1, 3, 2-nuokcaboposaH-2-mj) -1 H-tmpasoJj—-1-uin] azeTuaua—-1-mia} -2, 5-
oudTop-N-[(1S)-2,2, 2-1tpudpTop-1-MeTuiisTHi] 6eHzaMmmuaa. XXMC BRYMCII.
g Cy1HiFsN,O (M+1)F: m/z=480,2; OBHapyxeHo: 480,0.

MpumMep 0. 5-[3- (Ima”HoMeTMUJ1) -3—- (3, 3'-oumMeTms—-1H, 1'H-4,4"-

OunmMpasoJi—1-mil) azeTuamHa— 1 -mi] ~-N-M3onponminrpa3nH-2-KapbokcaMria

TpudTOpPaLEeTaT
— o)
N= N=
N_N>CNWNH
(s &
3
HN-N
Cranmus 1: TpeT-ByTnia-3- (quaHomeTmii) -3-[4-(4,4,5,5-

TerpameTnia-1,3,2-auokcaboposiaH-2-uja-1H-upaszoj-1-uajazerunmua-1-

xapbokCcuaT

CMmechb 3-meTmii-4-(4,4,5, 5-terpameTusi-1, 3, 2-guokcabopojiaH—2—
uin) -1 H-nupa3oJa (1,06 T, 5,10 MMOJIB ) , TPEeT-0yTUII— 3—
(LMaHOMeTMJIeH ) a3eTuIMH-1-kapbokcuiaTa (1,00 1, 5,15 wmMoOJIB) "
1, 8-onazadbuumkjo [5.4.0]yHoel—7—-eHa (0,38 MJI, 2,6 MMOJIE ) B

anlerouuTpmie (20 ™) HarpeBaau po 60°C B Teuenme 2 u. Ilociue
OXJIaXIOeHVS PacTBOPUTENL YIOaJlalM II0I IOHMWKeHHHM OaBJeHreM. Ocamok
oumMmaJM IIPpKY IIOMOmM QJISIM-XpoMaToTpaduy Ha KOJIOHKe C CuIMKarejeM,
IIOVPY A  2TuialleTaToM B TekcaHax (0-60%) C [DOJIydeHMeM ILeJIEBOTO
OponykTa. KXMC BEIUMCJI. OJis C16H24BN,O4 (M-55)": m/z=347,2;
OBHapyxeHO: 347,1.

Cranmsa 2: {3-[3-MeTnun-4-(4,4,5,5-rerpamerni-1,3,2-
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auokcaboposiaH—-2-wuji) ~1H-rtupasoji—1-muij]azerTuiuH—3-1Jl} alle TOHUTPUIIA
I'MODOXJIOPUL

4,0 H. HCl1l B puokcadHe (3 w™I) »nobGaBJsaM K pacTBOpPY TpeT-—
OyTmii—-3- (UuMaHoMeTmJ1) —3- [ 3—-meTmii—4- (4,4, 5, 5—-terpameTmii-1, 3, 2-
nuokcabopoJiaH-2-wi) —1H-ninpaszoji—-1-ui] azeTunuH-1-kapbokcuiaTa B
MeTUIJIEHXJIOpULEe (10 w1). PeakKUMOHHYI CMeCh IlepeMellMBajit [Ipu
KOMHATHOM TeMIlepaType B TeueHMe HouM. CMeCh KOHIEeHTPUPOBAJIMU IIPU
IIOHVDKEHHOM IHaBJIEHMM C I[IOJIYYEeHMEM HeOUMIeHHOTO IIpOoOyKTa B BUIE
HC1 COJIM . EKXMC BEBEIUMCJI. oJjisa C15H24BN4O2 (M+1)": m/z=303,2;
OBHapyxeHo: 303,1.

Cranmsda 3: 5-{3~-(IlmavomeTmnn) -3-[3-meTmn-4-(4,4,5,5-
TerpameTnyi-1,3,2-nuokcaboposiaH—2-wui1) ~1H-rtupasos-1-unj]azeruama—1-
mJ1} ~N-M300pOHIMIInpasuH -2 -KapboKcaMmun

CMecCh HC1 CoJIn {3-[3—MmeTnn-4-(4,4,5, 5-rerpamernn-1, 3, 2-
orokcabopoJiaH—2-wil) — 1 H-nvpa30Ji—-1-1il] a3eTUonH—-3-WJI } alle TOHUTPWIa
(0,43 1, 1,3 w™MMOJIB), 5-xJi0p—- N-UB30IponuinmupasuH-2-kapbokcaMmaa
(0,24 o, 1,2 w™MMmoJb) u N,N-guuszonponuiasTtuiaMmvHa (0,63 wia, 3,6
MMOJIB) B Tper-0OyTUJIIOBOM crnupTe (12 Mi, 120 MMOJIB) HarpeBaJM IIpU
100°C B Teuenme 4 u. Ilocjle OXJIAXIEHUS PACTBOPUTENL YIAJISIIM II0I
[IOHVDKE HHEIM OaBJIEHVEM. Ocanok ouMIaJIn npu IIOMOIIU Giiom-
XpoMaTorpadmmr Ha KOJIOHKe C CHuIMKarejeM, SJOMpyd STujlalleTaToM B
rexkcaHax (0-60%) ¢ mnoJgydeHMeM I1LeJlIeBOoT'0 HOpolykTa. XXMC BRUYKMCII.
g C,3H33BN-Os (M+1)%: m/z=466, 3; OBHapyxeHO: 466,2.

Cranmsa 4: 5-[3-(Ilnmanomerus) -3- (3,3 "' -oumernn-1H,1"'H-4,4" -
Gunmupasoji—1-mni)azeruguH-1-uja] —~-N-u300ponuianupas3mna-2-KapboKkcaMmuna
TpHUdTOpaLeTaT

YKa3zaHHOe coenuHeHNe [IoJIy4dam npu IIOMOIU CIIOCOBOB,
aHAaJIOTMUYHEIX TeM, 4YTO onmcaHeH B llpumMmepe 4, Cranud 6, HauuHad C 4-
BpoM—-3-MeTmyi—- 1 H-inpasoJia n 5-{3- (umanoMeTwy) —3— [ 3—MeTUII-4—
(4,4,5,5-rerpameTnii-1, 3, 2-guokcabopoyal—2-wui) -1 H-nupa3oJ-1-

il azerunrH—-1-mil} -~ N-M30NpOoNuInnpasuta-2-kapbokcaMmia . KXMC
BEUMCJ. IS Ca1HoeNgO (M+1)': m/z=420,2; OBHapyxeHOo: 420,1.

[MpumMep 7. 4-[3- (Ina”domeTmi) -3—- (3", 5"'-gumeTmn-1H,1"H-4,4"-

funmpasoJi—-1-ui) azeTuauda-1-mui] -2, 5-gudrop-N-[ (1S) -2, 2, 2-TpudTop-

l-MeTUI2TIUII] ODeH3aMUI



98

R O
NE?—E::N_Z::?_4
w:ﬂ FHN;{;F
F
/

HN-N

Cmech 4-{3- (umaHomMeTmy) -3-[4-(4,4,5, 5-TerpameTmyi-1, 3, 2-
omnokcadopoJylaHn-2-mJl) —1 H-riupasoj—-1-ui] azeruauid-1-mi} -2, 5—-oupTop—-N-
[(1S)-2,2,2-TpudTop-1l-MeTuynsTui] ODeHzamuoa (329 wmr, 0,610 MMOJIB,
n3 llpumepa 4, cramusa 5), 4-6pom-3, 5—muMmeTwmii-lH-nupasoja (206 wMmr,
1,18 wmMmoJb), TeTpakuc (TpubeHundochduH) namaagug(0) (110 mr, 0,098
MMOJIB) M KapOoHaTa HaTpusa (320 mr, 3,0 Mmmosb) B 1,4-mmokcaHe (10
M) /Boma (5 M) mpomyBaJM aso0ToM M IepeMemuBaigy opu 110°C B
TeueHre 1 u. PeakUMOHHYI CMecCchb pa3zbarisaiau EtOAc, OpoMEBaJM BOIOOM
M COJIEBEIM pPAaCTBOPOM, KOHIEHTpUpoBaJM. OCanoK cHadajla OuMIlajgM IIpK
nmoMomy cuJivkarenda (oiouporanme 0-100% EtOAc/TekcaHaMM ¥ 3aTeM
10% wMeTaHoJIa/OouxXJjiOopMeTaHa), M 3aTeM IOpu noMomm  rnpern. —XXMC
(koJloHka XBridge Cl18, osiIoMpoBaHMe TpalIVMeHTOM alleTOHUTPWII/Bona,
comepxamyMm 0,13 IUOPpOKCHMI aMMOHMUA, IIPM CKOPOCTM IIOoToka 60
MJI/MMH) C TIOJIyUeHMeM lieJleBoTo npomykra (30 mr, 9,7%). H saMp (500
MI'i, IMCO-dg) & 12,17 (1H, s), 8,45 (1H, 4, J=8,0 Tu), 8,10 (1H,
s), 7,70 (1H, s), 7,34 (l1H, m), 6,61 (1H, s), 4,77 (1H, m), 4,62
(24, 4, J=9,0 T'u), 4,39 (1H, 4, J=9,0 Twua), 3,64 (2H, s), 2,22
(6H, s), 1,31 (6H, d, J=7,0 Tu) ppm. XXMC Boumcy. OJag C,3Hy3FsN-;0
(M+H)*: m/z=508,2; OBbHapyxeHo: 508, 0.

[MpuMep 8. 5-[3- (Ima”HomMeTuJr) -3—- (3", 5"'-gumeTmn-1H,1"H-4,4"-
BunmpasoJi—1-mi) azeTUOnH—-1-1jl] - N-M30NponuJInMpa3nH—2-KapOoKCcaM1 I

N= N=\ P

O
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CMecCh 5-{3- (umanomeTnn) -3-14-(4,4,5, 5—-rerpametTnii-1, 3, 2-
orokcabopoJiaH—2-wi) -1 H-nupas3oJi—1-ui] azeTruonuH—1-mi} —N-
M30NPpOoNIUJINnpa3snH-2-kKapbokcaMmmuna (256 mMmr, 0,567 mMoabs, u3 IlpumMmepa
2, craguga 2), 4-6poM-3, b-ouMeTui—- 1 H-riMpasoJa (119 w7, 0,681

MMOJIB ) , IOULUUKJIOTeKCUII(2',4", 6V —Tpumns30nponuinbmudeHmnsi—2-mi) pocdOmuua -
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(2'"-ammHOOUDEeHMII-2-1JI) (xJop) najulanuga (1:1) (67 wmr, 0,085 wMMoJb)

1 kapboHara uesusa (550 Mmr, 1,7 MmoJss) B 1,4-mmMokcaHe (2 MJ)/Bome

(1 ™) TpM pasa IOpoOyBaJM as0ToM. CMech HaTrpeBaJau no 53°C B
TeueHMe 2 u. CmMmecsh prasztaBJidin EtOAc, [IPOMEIB aJIN COJIEBEIM
PacTBOPOM, KOHIEHTPUPOBAaNM. I[IOJIyUeHHHM OCTaTOK CHaudajla OuMuIalu
IpyY IOMOWM CUJMKaresisa (sioupopanve 0-100% EtOAc/TekcaHOB M 3aTeM
10% MeTaHOJIOM/IUXJIOPMETAaHOM) , M 3BaTeM Opu oMoy  rper . KXMC
(koJloHKa XBridge C18, »ioMpoBaHMe TpalMeHTOM alleTOHUTPWII/Bomna,
comepxamyM 0,1% TIMOPOKCUI aMMOHMSA, CO CKOpoOCTbK IOTOKa 60
MJI/MMH) C HOOJIYdeHMeM liejleBoTo IpoIykTa (0,1 1, 40%). g amp (500
MI'i, IOMCO-de) & 8,64 (1H, 4, J=1,5 Tu), 8,12(1H, s), 8,06 (1H, d,
J=-8,0 Tu), 7,96 (1H, d, J=1,0 Tu), 7,71 (1H, s), 4,72 (2H, d,
J=9,5 Tu), 4,49 (1H, d, J=9,5 Tu), 4,08 (1H, m), 3,68 (2H, s),
2,22 (6H, s), 1,16 (6H, d, J=6,5 Tu) ppm. XXMC BBHUMCI. IJA
Cy1HoeNgO (M+H) *: m/z=420,2; OBHapyxeHo: 420,0.

[MpuMep 9. 5-[3- (Ima”HomMeTus) —-3—- (3", 5'-gumeTmn-1H,1"'H-4,4"-
ounmpasoJi—1-mi) azeTuamH—-1-uin] -N-[ (1S) -2, 2, 2—-TtpudpTop—-1-

MeTUJIDTUII] INpa3nH-2-kapbokcaMra TpudTopalLeTarT

- NH
l/\l neld F
7 F
F
73
HN-N
Cranmsa 1: [3-(3',5"-gumernun-1H,1 "H-4 ,4 "' -6urnupasoia-1-

M) azeTunmuH-3-1Jl] alle TOHUTPpMUIIa T'UMAPOXJIOPUI

CMecCh Tper-0yTuiI-3- (LMaHoMeTuJ) -3-[4-(4,4,5, b—-TeTpame -
1, 3, 2-nuokcabopoyiaHn-2-mj) -1 H-iMpaszoj—-1-nj] azeTuaomH—1-—
kapbokcuyuaTra (381 wmr, 0,981 wmvons, wuz3 Illpumepa 1, craguga 2), 4-
tpoM-3, S—numMeTni-1H-niMpasoa (206 MI, 1,18 MMOJIB ) ,
TeTpakuc (TpudeHMIGoCchmH ) najtanmd (0) (110 w™Mr, 0,098 wMMOJIB) "
kapboHaTa HaTpusa (310 Mmr, 2,9 wMmMonwk) B 1,4-mmokcaHe (10 wmi) wm
Bome (5 mi) mponyBasm N, u nepeMmemmpanv npu 110°C B TeueHme 2 4.
PeaKUMOHHYK CMeCh QOUILTpOBaM, pas3barjadaiau EtOAcC, 3aTeM IIPOMHBAJMU
BOOO¥V. OpTaHMUeCKUM CJIOM KOHIEHTPUPOBAaJM M OUMIaJiM Ha CUInKarese
(nymoupoBaHre 0-100% EtOAc/rekcann, 3aTeM 0-10% MeOH/muxJjopMeTaH)

C TIOoJiydeHMeM TpeT-0yTui-3- (UMaHoMeTui) —-3-(3',5"'-oumMeTrnn—-1H, 1 ' H-
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4,4"-bunrpas3oii—-1-mi) azeTuanH—-1-kapbokcuyiaTra (90 wMr, 26%). XXMC

X

BHUMCJI . 0J1a  Ci1gH2s5NgO2 (M+H) *: m/z=357,2; OBHapPyXeHO : 357,2.
YKazaHHOe IIPOMEeXyTOUHOe coenOMHeHMe obOpabaTeBain 4, 0M XJIOPpUCTEM
BOIOOPOIOM B OMoOKcaHe (1,2 wi, 4,9 MMOJIE) B MeTuJeHxJiopume (1 M)
op K.T. B TedeHMe 2 4, CMeCh KOHUEHTPHUPOBaAJM JOoCyxXa C
[IOJIyYyeHMeM LeJleBoTo IHponykTa. XXMC Beumci. nasa CizHi7Ne (M+H) "
m/z=257,1; OBHapyxeHo: 257,1.

Cranmus 2: 5-[3- (1zimavomeTrui) -3- (3" ,5 ' -gumerusn-1H,1 'H-4,4 "~
Gunmupasoj—-1-nia)azeruguH-1-ua]-N-[ (15)-2,2,2-tpuprop-1-
MEeTHIISTUII ] IUpas3uH-2-KapboKkcaMuia TpudTopalneTar

CMecCh [3—-(3'",5"'"-oumeTnn-1H,1"'H-4,4"'-Ounupa3oy-1-
W) a3eTUuOVH-3-WJI] ale TOHUTpWIla I'mopoxJjopuna (13 mr, 0,039 mMvoJis),
5-xJiop—-N-[(1S)-2,2, 2-1pudpTop-1l-MeTMIISTUII ] IMpa3MHa-2-KapOoKcaMm1Ia
(11 MT, 0,043 MMOJB, nus npuMepa 1, crammg 4) m N,N-
OUVBOTIPONIMIID TUJIaM/HAa (28  wMKJI, 0,16 wmMOJIBL) B TpeT— 0y TUIIOBOM
cimpTe (1 M) HarpeBangu no 100°C B TeueHue 2 u. Ilocjie OXJIaXIeHUST
cMechb pa3zbapianu MeOH u oummanau OpM HomMoumy Ipell.—XXMC (npun pH=2)
C TIOJIYUYeHMEeM ILeJIEBOT'O MNpoOyKTa B BuIe com TOY (4,1 M, 22%).
XXMC BRUMCII. IS Cp1Ho3F3NgO (M+H) ": m/z=474,2;; OBHapyxeHOo: 474,0.

[MTpumep 10. 5-[3- (ImaHomMeTmJr) —-3- (3-meTmyi—-1H,1"'H-4,4"-
BunmpaszoJi—-1-mi) azeTuanut—1-ui] ~-N-130NponmiInmpa3nH-2-KapOokcaMm1aa

TepudTOpaLEeTaT

N=
N
N-N \ N
» HN\<

Z /
HN-N

Cranmsa 1: Tper-ByrTnii-4-6poM—-1H-niupaszoji—1-kKkapboKCcujaT

YKaszaHHOe coenuHeHMe IoJIy4an npu IIOMOIIU CIIoCoBOB,
AHaJIOTMYHHX TeM, 4YTO OIMCaHH B IlpuMepe 1, Cramusa 6, HaumHasa C 4-
tpoM—-1H-ntmpazsojya. XXMC Beumcia. niaa C,H4BrN,O, (M-55)": m/z=191,0;
OBHapyxeHOo: 190,9

Cranmsa 2: 5-[3- (imavomeTmii) -3 (3-meTmsi—-1H,1 "H-4,4 " -
BunupasoJi—1-mnj)azerungmuH-1-uj] —~-N-u300ponnuinmupa3mnHa—-2-KapboKkcaMmuza
ToHTOPpAaLeTaT

YKaszaHHOe COelIMHeHMe IIoJiyuaJjM B BuIOe cojgu TOY OIpM I[IOMOIIU
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criocof®oB, aHAaJIOTMUYHHX TeM, 4YTO oIMcaHel B IlpuMmepe 4, Cramusga 6,
HauMHad C Tper-0yTuin-4-0poM-1H-ninpasos-l-kapbokcuiara M 5-{3-
(umaHoMeTwWJ1) —3— [3—-MeTuIi—4-(4,4,5, 5—-TerpameTmii—-1, 3, 2-
ouokcaboposyiaHn—-2-mi) —1 H-niMpasoJi—1-uil] azeTuomMH—1-ui} — N-
M30NPONMINMPa3nH-2-KapOokcaMmuaa . KXMC BEUMCJII . njid C20H24NgO
(M+1) ": m/z=406,2; Ob6HapyxeHOo: 406, 1

[MTpuMep 11. 5-[3- (ImaHomeTuJr) -3— (3"—-os1mn-1H,1"'H-4,4"-
funmpaszoJi-1-ui) azeruamH—-1-min] -N-[ (1S) -2, 2, 2-TtpudpTop-1-
MeTUJID T ] IMpasmuH-2-KapOoKcaMuOa TpudTopalleTaT

0O
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YKazaHHOe COeIMHeHMe IIoJiyualjM B BuIe coJgim TOY [IpM I[IOMOIIU
criocof0oOB, aHAJIOTMUYHHX TeM, 4YTO oIMcaHe B IlpuMmepe 4, Cramusa 6,
HauMHasg c 5-{3- (umavomeTnn) -3-14-(4,4,5, 5—-rerpametrnii-1, 3, 2-
onokcabopoJyian—2-mi) —1H-nimpaszsos—-1-un] azeruomHa—1-mi}-N-[ (1S) -
2,2,2-TpUudTOop-1-MEeTUIIDTUJI] IMpas3uH-2-KapboKcaMuIa (MTpumMep 1,
Crammusa 5) u 4-0poM-3-sTmii- 1H-ninpaszoJa. KXMC BEIUMCJII . o4
Cy1Ho3F3NgO (M+1)": m/z=474,2; OBHapyxeHO: 474,0.

Mpumep 12. 4-{3-(IIma”HomeTwni)-3-[3'- (runpokcumeTny)—-1H,1"H-
4,4"-ounmpaszon-l-mia]aseruoma-1-un} -2, 5-guprop-N-[ (1S)-2,2,2-

TpudTop—-1-MeTUI>TIUII] OeH3aMMIa TpupTOopaleTaT

F
_ 0
X N
N-N NH
y F nel F
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E
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Cranmns 1: (4-BpoMmM-1H-miupazoji—5-mujl)MeTaHOoJI

TerparunpobopaT HaTpusa (0,13 10, 3,4 wMMoJb) »OofaBJaadIM K
pacreopy 4-0OpoM-lH-nmpasoji-b-kapBanesneruna (0,30 o, 1,7 MMOJb,
Ipon3BOACTBa Maybridge) B TeTparugpodypaHe (5 ™). PeakKUMOHHYO
cMechb InepememuBanau npu 50°C B TeuenHme 1 u. PeaKUMOHHYK CMeCh

TacuJM C IIOMOIEBI HACHIEHHOTO BOOHOTo NaHCO3 M »sKCTparmpoBaliM

sTmyaneTaToM (3x20 M) . OObeOMHEeHHEHE OpTaHMUeCKMe CJIOM IIPOMEBIBAaJIN
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COJIEBEIM pacTBOpPOM, BHICYIIMBAaJINU Hano MgSQy, OUIIL TPOBAJIN nu
KOHLEHTPUPORBAJM I[IPY [IOHWXKEHHOM HOaBJIEHUM C TIOJIyUeHMeM YKa3aHHOTO
HeOouuIeHHOTO OponykTa, KOTOPEM HanpaMyo VICIIOJIBE 30BaJIn Ha
cienywoumel cragumM 6e3 OOINOJIHUTEeJILHOM ouMcTKM. XXMC BHUMCI. IOJ4g
C4HeBrN,O (M+1)": m/z=177,0; ObHapyxeHo: 176, 9.

Cranus 2: 4-{3- (Iluanomermj) -3-[3' - (rugporxcumernia) -1H,1 "H-
4,4'"-6unupazosa-1-uinjazerunua-1-uin}-2,5-guprop-N-[ (15)-2,2,2-
ToUdTOP~1-MeTHuISTIHII ] 6eH3aM1uIa TpudTropalerar

YKaszaHHOEe COeIMHeHMe IIoJlydaJiMu B BuOe cojgm TOY nOpu I[IOMOIINU
crnocofoB, aHAJIOTMUYHHX TeM, UYTO OIMcaHe B IlpuMmepe 4, Cramusa 6,
HauMHasg c 4-{3- (umavomeTnn) -3-14-(4,4,5, 5-rerpametTnii-1, 3, 2-
nrokcabopoJiaHn—-2-wi) -1 H-niupaszoJ—1-ui] azerunuu—1-mi} -2, 5—oudprop—-N-
[(1S)-2,2,2-TpudTop-1-MeTUnsTUI] ODeH3amMunga u (4-0OpoMm—-1H-niMpa30Ji—
3-my)MeTanosa. XXMC BuUMCI. I8 CpoHy FsN-O, (M+1)7: m/z=510,2;
OBHapyxeHo: 510,0.

Mpumep 13. 4-{3- (IlmaHoMeTHin) —-3- [3- (I'MOPpOKCUMEeTWJI) —3 ' —MeTUJI—-
1H,1'H-4,4"'"-0ounupa3oya-1-mi]azetunuea-1-mi} -2, S—-aupTop-N-[ (1S) -
2,2,2-tpudTop-1l-MeTUIISTIUII] OeH3aMNT
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Cranmusa 1: S1uyn-4-6pom—1-{3- (imanomeTusi) -1-[2,5-nuprop-4-

({[(1S)-2,2,2-TpudpTop-1-MEeETHUIIDTHUII] aMIUHO } KapOOHMII) QeHUII ] aB3eTUIMH~

3-unj}-1H-rtupasoj-3-KapboKcuaarT

B IpOOUPKY 0JId MUKPOBOJIHOBOT'O peakTopa nofaBJIaJIn
V30MIPONINIIOBHM COUPT (10 M) , DTUIT 4-0poM—-1H-ninpa30J—3-—
kKapbokcuiaT (mpomseormcTBa ChemBridge) (788 wmr, 3,60 mMoJb), 1,8-

orazabunmkio [5.4.0]yHOoen-7-en (48,9 w~xj, 0,327 wMvMoss) um 4-[3-
(uMaHOMeTUJIeH) azeTunamuHa—-1-wmi] -2, 5—oudTop-N-[ (1S) -2, 2, 2—-TpudTop—-1-
MeTUI2T1i ] 6eHzamun (u3 Illpumepa 4, craausg 4, 1,13 ©, 3,27 MMOJEB) .
PeakIIMOHHYI CMeChb IepeMemuBanu nopu 80°C B TeueHme 2 u. Ilocye
OXJIaXIEeHVs 1OO KOMHATHOWM TeMIepaTypH, PacTBOPUTEJL YyHOaJldalu B

BakyyMe. Ocanok oumniaJn pu [IOMOIIN pJpm-xpoMaToTrpadnm Ha
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KOJIOHKax c CUIIMKaTeJyeM (nIIOMpPOBaHME 0-35% STUIIalleTaToOM B
TeKcaHax) C I[OJyYeHMeM I1IeJIeBOTO MNpodyKTa B BuIe OeJloM IIeHH. ot
AMP (500 MI'w, IOMCO) o6 8,61 (s, 1H), 8,47 (d, J=8,7 T'u, 1H), 7,34
(dd, 0=12,5 m 6,3 T'u, 1H), 6,62 (dd, J=11,9 m 7,3 Twu, 1H), 4,76
(dt, J=15,5 m» 7,8 Iu, 1H), 4,61 (d, J=9,2 Tu, 2H), 4,39 (d,
J=8,0 Iu, 2H), 4,32 (g, J=7,1 Twu, 2H), 3,68 (s, 2H), 1,31 (m,
oH) ppm. KXMC  BBHUMCJII. g Co1HyoBrEsNsOs (M+H) " m/z=564,1;
OBHapyxeHO: 563, 8.

Cranmusa 2: Stuyn-1-{3- (gquanomerus) -1-[2,5-audprTop-4-({[ (1S) -
2,2,2-TpudTop—1-MeTHUIS T ] aMIHO } KapOOHIMII) QeHnII ] a3eTUAMH -3~} —
3'"-mernyi-1H,1"'H-4,4 " -6unmupaszoji-3-KapOoKCHUIIAT

B npobupky IoJsS MUKPOBOJIHOBOI'O peakTopa IoMellalil TpeT-—
OyTuioBEM cnupT (1,2 wmia) u Bomy (1,2 wmi), oTopun uesusa (683 wMmr,
4,50 MMOJIb ) , s1mII-4-6poM—-1-{3- (umaHomMeTmy) -1-[2, 5—oudTop-4-
({[(1S8)-2,2,2-TpudTOop—1-MeETUIIZTUII] aMMUHO } KaPOOHWII) PEeHWII] a3e TUINH—
3-mn}-1H-nnpas3oj-3-kapbokcuyaar (725 mr, 1,28 MMOJb) UM 3-MeTuUI-4-
(4,4,5,5-rerpameTnii-1, 3, 2-guokcabopoiiadH—2-wu) -1 H-Iupas30JI (401
M, 1,93 wMMmoJsik), 3BaTeM pobaejagaiam Pd-127 (49 wmr, 0,064 MMOJIB)
(mpousponcTBa Johnson Mathew). PeakUMOHHYK CMeChb HarpeBaJM OO 85
‘C B Teuenme 48 u. PeaKIMOHHYK CMeChb OXJaxXIajJu OO KOMHAaTHOM

TeMIepaTyps, 3aTeM pas3faBJsajM BOIOOM M STUJAlleTaToM. I[IOJIyUYeHHH

BOIHEM  CJIOM  BKCTpalMpOoBaJiM  DTUJIALETaTOM. OpraHMUYeCcKu  CJIOM
BHICYIIMBaJIM Hano NaySOy n KOHIIEHTPUPOBAaJN. [loJlydeHHE OcCamok
ouMmaJuM OpM  IIoMOomM  QJB-XpoMaToIpadum (nymovpoBaHMe  30-100%

STUJIalleTaTOM B TI'e€KCaHax) C IIOJIydeHMeM LeJIeBOT'O IpolyKTa B BUIE
Maciya. XXMC BeuMcI. mJI8 CosHosFsN7Os (M+H) ': m/z=566,2; OBHapPyXeHO :
566,0.

Cranmus 3. 4-{3- (llmasomeTny) -3-[3- (runpoxcumernyi) -3 ' —-MeTHI~
1H,1'H-4,4'"-6unupasojsi-1-nnj]azerunuH-1-un}-2,5-guprop-N-[ (15) -
2,2,2-TpudrTop-1-MeTHIISTIUI ] bEH3aMIU

K pacTrBopy sTHa-1-{3- (umanomeTrumy)-1-[2,5-oudTop-4-({[(1S)-
2,2,2-TpUudTOop-1-METMIIZTWJII] aMMHO } KapOOHWII) eHUII ] a3eTUOAMH-3—WJI } —
3'-MeTmyi-1H, 1'H-4,4"'-0unupas3oj-3-KapbokcuiaTa (35 MI', 0,062
MMoJis) B TI'®@ (0,5 wMi) mobaejanu 2,0 M TeTparumpobopaT JIUTUA B

T (0,12 M, 0,25 MMOJIBE) . PeaKUMOHHYK CMeCh IIepeMellMBaJiv IIpU
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KOMHATHOM TeMIepaType B TeuUeHMe HOUM. PeaKUMi MeIOJIEHHO TaCWJH
BOOOM. BOIHEIM CJIOM DSKCTparvMpoBalM 5STUjalleTaToM. OpTraHMUeCcKUN
CJIOM KOHIeHTpUpOoBaM. I[IOJIydeHHHM OCaloK OuUMmaJiM IIPpM I[IOMOWIM IIpell.
KXMC (KOJIOHKA XBridge Cc1l8, DIIOUPOB AU C IrpaleHTOM
alleToHUTPWUII/BoOa, comepxamum  0,1% TUOpOKCHUIA aMMOHM S, opu
CKOPOCTHM IOTOkKa 60 MJI/MMH) C MOJYUeHMEeM LeJIeBOTO MNPpOoIyKTa. H oavp
(400 MI'u, CDCls) & 7,79-7,68 (m, 2H), 7,61 (s, 1H), 6,65 (m, 1H),
6,20 (m, 1H), 4,99-4,89 (m, 1H), 4,68 (s, 2H), 4,60 (d, J=8,5
T'u, 2H), 4,45 (dd, J=8,9 m 2,0 Tw, 2H), 3,38 (s, 2H), 2,34 (s,
3H), 1,41 (d, J=7,0 T, 3H). XXMC BHumMcyg. mis CosHy3FsN-O, (M+H) ™ :
m/z=524,2; ObHapyxeHo: 524,0,

lpumep 14. Coms 4-[3- (ImaHoMeTmn)-3-(3',5"'-oumeTnn—-1H, 1"'H-
4,4"-0unnpas3oi-1-mi) azeTuanH-1-wmi] -2, 5—-ogudTop-N-[ (135)-2,2, 2-
TpudTOop-1-MeTUIRTUI] OeH3aMuIa U GOCHOPHOM KUCJIOTH (MeTommka 1)

K 4-[3- (umaHomeTm) -3—- (3", 5'-numeTrnn-1H,1'H-4,4"'-Ounmupa30J1—
1-mnn) azerunuua-1-mi] -2, 5—ouo¢rTop-N-[ (1S8) -2, 2, 2-TpudpTop—-1-
MeTuJI>Tui ] 6eHzammngy (24,8 w~Mr, 00,0489 wMMOJIBE) HOOaBJAJIM STaHOJ
(0,3 ™), M IIOJIYUEHHYID  CMecChb nepeMemmMeanamM  Oo obpasoBaHuUA

Ipo3pavHoro pacTteopa. HobaBiadaamr QOCOOpHYH KUCJIOTY B MI3O0ONPOIaHOJIe

(0,064 ™y, 1 M, 0,064 wMMmMOJIB, 1,3 DBKB.) U IIOJYUYEHHYK CMeEChH
epeMellBaliu 2 MMVHY TH C [IOJIy4YeHUeM CYCIIEH3UN . YKazaHHY
CYCIIEH3UD 3aTeM epeMelnBaln npu KOMHaTHOM TeMIlepaType

HEIPEPLBHO B TeUeHMe HOUM. YKasaHHYKn CMechb QUMIIbLTpOoBaliM, M OCaIoK
Ha buybTpe IIPOMEIB aJIn MeTUJI-TPpeT— 0y TUJIOBEIM 30UpPOM (MTBE) .
YKazaHHEM OCaIoK Ha O(uIbTpe CYIMIM Ha BO3OyxXe C [OJIydeHUeM
YKa3aHHOM  TUTYJIEHOM  COJIM (26,3 wMT, 88,9%) . IndparkTOTPaAMMY
PEHTTeHOBCKOM IMOPOMKOBOV mOudpakummu (XRPD) onOpenejsdanau OJS COJIA
bocdhopHOM KMCIJIOTE,; OHa I[okazaHa Ha Odurype 1. IlepedyeHb IIMKOB 2-

TeTa IpuBemeH B Tabiumie 2 HUXe.

Tabmuua 2
2-TeTa BricoTa H%
6,848 841 64,7
8,225 135 10,4
11,778 214 16,5
12,854 378 29,1
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13,577 543 41,7
14,741 157 12,1
15,967 589 45,3
16,557 1061 81,6
17,425 216 16,6
18,021 299 23
19,907 1139 87,6
20,791 1300 100
21,267 248 19,1
22,556 168 12,9
23,77 949 73
24,667 716 55,1
25,698 913 70,2
26,159 434 33,4
27,392 140 10,8
28,047 199 15,3
29,067 251 19,3
30,411 333 25,6
31,213 141 10,9
32,115 84 6,5
32,893 170 13,1
33,572 109 8,4
34,449 108 8,3
35,204 82 6,3
35,741 78 6
36,709 170 13,1
37,381 103 7,9
38,828 63 4,9
39,443 117 9
40,559 88 6,8
41,227 88 6,8
43,396 6l 4,7
44,1 90 6,9

lpumep 15. Comap 4-[3- (umaHoMeTwmi) -3-(3',5'-oumMeTnsi—1H, 1 "H-
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4,4"-0unrpas3oii—-1-mi) azeTuana—1-wmi] -2, 5—ogudrop-N-[ (135)-2,2,2-
TpudTop-l-MeTMIInTUII] OeH3aMuIa U QOCHOPHOM KUCJIOTH (MeTomuka 2)

K 4-[3- (uma"HoMeTmJI) -3- (3", 5" —-oumMeTHJI -1H,1'H-4,4"-
funmpasoJi—1-wui) azeTunoua-1-mui] -2, 5-gudrop-N-[ (1S) -2, 2, 2-TpudTop-
l-MmeTuisTui] Oenzavuny (24,6 wMr, 00,0485 wMmMoJIb) »JoOGaBJIAJIM STAHOJ
(0,3 ™) ¥ IOJIYYEHHYI  CMecCh nepeMemMBaau OO obpaszoBaHuUA
IpO3pPadyHoIo pacTeopa. HobaBjanu QOCOOPHYI KUCIOTY B M30NPOIIaHoJe
(0,063 ™y, 1 M, 0,063 wMMOJB, 1,3 D3KB.) U IOJYyYEHHYID CMeChb
[IepeMellMBaJlM B TeUeHMEe 2 U C IIOJIydeHMeM CyCIEeH3MM, KOTOpykl 3aTeM
HeIllpepPEIBHO epeMellBaJiu B TeueHNe HOUU. YKaz3aHHYI CMecChb
OMIIETPOBAJIM, ¥ OCaOOK Ha QUIbBTPE IIPOMHEBAJIM MeTWUIJI-TpeT—0yTUIJIOBEM
sdvpoM. VYKa3aHHEM OCalokK Ha (uiIkTpe CYNMIM Ha BO3Oyxe C
[1oJIy4JdeHreM vKas3aHHOM TUTYJILHOMN COoJIM (26,27 MI', 89,5%).
IundpaxTorpamma XRPD omnpenejeHa OJId CcolIM  GOCOOPHOM KUCIOTH U

mokaszaHa Ha Qdurype 2. IllepeueHb [MKOB 2-TeTa OpuBeneH B Tabiuile 3

HIDXE .
Tabmuua 3

2-TeTa |BrcoTa H%

6,884 499 54,1
8,305 90 9,7
11,868 165 17,9
12,945 302 32,8
13,685 411 44,6
14,831 125 13,6
16,116 368 40

16,656 818 88, 8
17,528 184 19,9
18,135 278 30,1
20,003 845 91,7
20,898 921 100
21,335 178 19,3
22,409 139 15,1
22,701 135 14,6
23,894 711 77,2
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24,796 535 58,1
25,821 778 84,4
26,266 245 26,06
27,483 122 13,2
28,742 160 17,4
29,761 208 22,6
30,539 237 25,7
31,331 111 12

32,176 55 5,9
33,026 134 14,5
33,714 88 9,5
34,542 69 7,5
35,263 60 6,5
35,829 48 5,3
36,838 108 11,8
37,369 64 7

38,956 53 5,8
39,631 89 9,7
40,7 75 8,2
41,298 71 7,7
43,504 54 5,9
44,228 76 8,3

Ilpumep 16. Comas 4-[3- (umaHomMeTmi)-3-(3',5"'-oumeTns—-1H, 1"'H-
4,4"-bunupaszoi-1-mi) azeTuauH—-1-mi] -2, b—ogudTop-N-[ (135)-2,2, 2-
TpudTOop-1-MeTUIRTUII] 6eH3aMuIa U dochopHOM KUCIOTH (MeTomuka 3)

K 4-[3- (uma"HoMeTmJI) -3- (3", 5" —-oumMeTHII -1H,1'H-4,4"-
funmpaszoJi—-1-ui) azseTuauia-1-un] -2, 5-gudrop-N-[ (1S) -2, 2, 2-TpudTOop-
l-MeTmsTHII] DeHzaMUIOY (98, 93 MI', 0,195 MMOJIb ) no0aBJIaJIn
M30TIPONIaHOI (1,23 w™i), M TOJYUEeHHYK CMeCh I[epeMelBalir OO
o0pasoBaHMAa M[IPO3pPadvHOTo pacTBopa. JobaBiaanu QOCPOPHYID KUCIOTY B
M30IPOIIaHoJIe (0,273 w, 1 M, 0,273 MMOJIb, 1,4 2KB.), nu
MIOJIYUEeHHYH CMechb IepeMemyBaau 1 u  1pu  70°C  C  [OJIyYeHUEM
CYCIIeH3UM. [TosTy4YeHHYIO CYCIIEH3MIO OXJIaXIaJn oo KOMHAaTHOM

TeMIIepaTypPel U repemMelnmBaJit B TedueHne HOUM. YKa3aHHYIo CMeChb
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OMIBTPOBAM, M OCaImOK Ha OUJIbTPE I[IPOMHEAJIM MeTUJI-TPeT-0yTUIIOBEM
spupoM. VYKaz3aHHHM o0CagoK Ha OuIbTpe CYIIMJIM Ha BO3OyXe C
[IoJIy4YeHMeM yvKasaHHOM TUTYJILHOM COJIn (109,1 MmI, 92,4%) .
IndppaxkTorpamma XRPD omnpenejieHa @OJ4 COJIM (GOCOOPHOM KUCJOTH WU

rnoxkasaHa Ha Qdurype 3. IllepeueHb NMKOB 2-TeTa HNpuBeneH B Tabiuie 4

HIXE .
Tabmnua 4
2-TeTa BricoTa H%
6,856 1268 100
8,237 133 10,5
11,765 209 16,5
12,859 343 27
13,596 472 37,2
14,74 127 10
15,931 403 31,8
16,569 912 72
17,425 177 13,9
17,964 80 6,3
18,495 117 9,2
19,926 876 69
20,783 865 68,2
21,274 197 15,6
22,561 152 12
23,727 634 50
24,637 370 29,2
25,706 443 35
26,157 290 22,9
27,597 117 9,3
28,627 120 9,5
29,682 151 11,9
30,389 186 14,6
31,186 103 8,1
32,128 55 4,3
32,872 98 7,7
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33,483 12 5,7
34,435 87 6,8
35,257 42 3,3
35,742 56 4,4
36,667 95 7,5
37,413 84 6,7
39,574 56 4,4
41,182 60 4,8
44,124 64 5

[lpumep 17. Coms 4-[3- (umaHoMeTmn)-3-(3',5"'-oumeTnn-1H, 1"H-
4,4"-bunnpas3oi—-1-mi) azeTuanH—1-mi] -2, b—ogudTop-N-[ (135)-2,2, 2-
TpudTOop-1-MeTUIRTUI] OeH3aMKIa U GOCHOpHOM KUCIOTH (MeTomuka 4)

Cranmns 1: Coses 4-[3-(uqmarnomermuy)-3-(3',5"'-nuvernn-1H,1 "H-
4,4'"-6unupazos-1-wi)azerunmuea-1-uin] -2,5-ouprop-N-[ (15)-2,2,2~-
TpudTop-1-MeTUISTHII] 6eH3aMuna M QOCPOPHON KUCJIOTH (HEOUMIIeHHAS)

K mnpospauHoMy pacTBopy 4-[3- (umaHoMeTwJi)-3-(3',5'-oumMeTni—
1H,1'H-4,4"'-0unupa3oma-1-mi) azetunuea-1-mij] -2, S—-ogupTop-N-[ (1S) -
2,2,2-TpudTop-1-MeTUIIDTIII] DeH3aM1Ia (405,0 1, 798,1 MMOJIBL) B
MeTaHoJe (520,0 mia) m msonponadHose (2550,0 mi) npu 50°C moBaBisaim
BOIOHEM pacTBOp 85% odocdhbopHo#r xmcigorm (119,65 r, 1037,8 MMOJIB) B
M3O0IpOollaHoJIe (120,0 1) B TedeHue 18 wMMHYT C oOpa30BaHUEM
cycreHsuM. IoJIyUueHHYID CYCIEeH3MID IIepeMemmBaiu npu 50°C B TeueHue 1
Y., BaTeM K CyclIeHz3uM pobarjgaim H-Tenran (4050,0 myi) B TeueHmMe 40

MVH, IIPpM IIOIOIOepPXaHNWNM BHyTpeHHeﬁ TeMIIepaTyYyPE CYCIIEH3VM MeXIYy 46 u

53°C. Iocye moGaBJieHMs H-TellTaHa CYCIEeH3MID IIOCTElleHHO OXJIaXIaJu
IO KOMHATHOM TeMIIepaTypH ¥ IIepeMelMBaliM B TeueHMe 19 UYacoB IIpu
KOMHAaTHOM TeMIepaType. TBepmoe BEIMeCTBO coBupanm Iy TeM

bubTpauuu, IIPOMEEBAJIM CMECBI M3OIIpollaHoJla M H-renTaHa (3:10 1o

obweMmy, 2x700 MII) M 3aTeM H-TenTaHoM (3x550 M), M BHCYIIMBAJIM IIOI
BakKyyMOM TIIpM KOMHATHOM TeMIepaType B C TIOJIyUdeHUEeM HeOUMIEeHHOM
comm 4-[3- (umaHomMeTwm) —-3- (3',5"'-ogumeTnsn  -1H,1'H-4,4'-0Ounmpasoji—
1-mn) azerunuua-1-mil] -2, 5—ouo¢rTop-N-[ (1S) -2, 2, 2-TtpudTop—-1-
MeTHUI2 T ] OeH3aMuaa UM ¢pocdopHOM KUCIJIOTH (434,6 T, BEHxOO 89,9%).

Cragmss 2: Cojb 4-[3-(umanomeri)-3-(3',5" -gumerni-1H,1 "H-
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4,4'"-6unupazos-1-wmi)azerunmuea-1-ui] -2,5-guprop-N-[ (15)-2,2,2~-
TpUudTOop-1-MeTUISTHI ] beH3aMuna M QOCYOPHOM KUCJOTE (OUMIIEHHAS)

B KPYIUIOOOHHYIO KOJIDY BMECTUMOCTBLIO 22 JI, OCHAaIeHHYI
IIOOBECHHM I[IepeMellMBalllMM MeXaHM3MOM WU TepMOollapol, [IOKPHITOM
TedJIOHOM, HJoBaBJjsaM coJib 4-[3- (uma"HoMeTwms)-3-(3', 5'-oumeTnsr -
1H,1'H-4,4'-6unupaszoyi—1-uj) azermunui—1-mja] -2, 5—-oudprop-N-[ (1S) -
2,2,2-TpudpTop-1-MeTUIIDTIII] ODeH3aM1Ia u bocdhopHOM KM CJIOTEL co
Crammm 1 (958,3 1, 1583 MMoae) M MeTaHoJg (MeOH, 9583,0 wmj) mnpu
KOMHATHOM TeMlepaType. IoJyUeHHYHD CYCIeH3uo HaTpeBaJlu no 50°C c
[IOJIyUEeHMEM IIPpO3padHOoIo, CBeTJIO-OpaHXeBOI'O  pacTBopa. PacTBOp
OOIIOJIHUTEJILHO QUIBTPOBAJIM, IIEPEHOCUIIM O00paTHO B KOJOYy 22 I U
HarpeBaJM IO KWUIIEHMS »OJIS OTI'OHKM MeTaHoJyla (4793 1, 6090 M) B
TedeHre 70 MMH. 3aTeM B KoOJOy nofapJjajaM um3onpomnaHos (7700 mia) B

TeueHre 30 MMH IIpM [HOOOepXaHMM TeMIlepaType pacTeopa Mexny 50 u

65°C. [locsie 3BaBepmeHMA nDoOaBJIEeHMHA  MBOMPOIIaHoJa II0 IOPLUMAM
nooaBiaiu H-TelTaH (14400 MJT) npu COXpaHeHUun OCTOPOXHOM
OVUCTUIIIALUM CMecCu pacTBopuTesen (MeOH, IPA M H-TelNTaH) B TeUeHHUE
2,5 u. B of0meN CJOXHOCTM IUCTHUIINIMpoBRaiau 10818 m (15000 mj) cMecwu
pacrTBopuTeJier. IlOJIydeHHY CYCIEeH3MK IIOCTEIIE€HHO OXJiaXIaJlM I»O
KOMHaTHOM TeMIepaTypE U 3aTeM I[epeMellMBajiM B TedeHue 17 U mnpwm
KOMHAaTHOMN TeMIlepaType. TBepmoe BeleCTBO cobupaln nyTeM
buibTpauny, OPOMBEIBAJIM CMEeChIO M30IpollaHoJia M H-TelTaHa (1:5 1o
obweMy, 3000 mJI) C mocJenywmer IIPOMBBKOM H-TenTaHoM (3x4000 mii) u
CymMJIM IIOO BakKyyMOM IIpM KOMHATHOM TeMIepaType C [IoJIydeHUeM
TUTYJIBHOTO COeOVHeHUS B BMIOe KPUCTAJJIMUECKOT'O IIOpollka I'pPA3HO-
Besioro uBeTa (925,7 1, BHXOIO 96,0%).

IIpmu nomomy XRPD mnonaTBepIusiM, UYTO YKal3aHHas CcoJib dochopHOM
KMCJOTH gBJgeTcs 1:1 coJiblo [0 [okKasaTesjaMm —H AMP, ™M TMHnokasaJu
CTelleHb KPUCTAaJJIMUHOCTHU. n gmp (400 MI'u, IMCO-d¢): & 9,35 (br.
s, 4H), 8,50 (d4, J=8,9 Twu, 1H), 8,11 (s, 1H), 7,70 (s, 1H), 7,34
(dd, oJ=12,5, 6,4 Tu, 1H), 6,61 (dd, J=12,0, 7,4 Tu, 1H), 4,86-
4,69 (m, 1H), 4,61 (d, J=8,9 Tu, 2H), 4,38 (d, J=8,9 Tu, 2H),
3,64 (s, 2H), 2,21 (s, 6H), 1,30 (d, J=7,1 Tu, 3H); >C AMP (100
MI'i, [IOMCO-dg) & 162,8, 156,7 (d, Je=246,5 Tu), 146,9 (d,
Jep=236,1 Tu), 141,6 (dd, Jc=13,0, 11,7 Tu), 140,3, 138,33, 125,8
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(aq, Jer=281,8 TITu), 125,6, 117,2, 116,4 (dd, Jez=22,3, 4,6 Tu),
115,1, 111,3 (dd, Jcy=15,7, 5,8 Tu), 107,7 , 102,0 (dd, Jcz=29,5,
4,5 I'u), 62,3, 57,7, 57,7, 45,8 (q, J=30,5 Tu), 27,0, 13,3 (d,
Jer=1,7 Tu), 11,7. Cy3H22FsN;O (Brmuwmcs. MW 507,46); XXMC: (EI) m/e
508,1 (M'+H). DSC HeMOHCTPMPYET OCTPEIl OMK ILJaBJIeHMA Ha [IPUMEPHO
227,62°C (HauvajJio Ha 224,45°C), «kak T10oKas3aHO Ha oOourype 4A.
TUTYyJIbHOE COEeIMHEHMEe HOEMOHCTPUPYeT IoTepild Macce Ha 0,129% BILJIOTH
no 200°C, «kak TIIoKasaHo Ha Ourype 4B. IudparkTorpamma XRPD
ompenejieHa mJsa coJu GochopHOV KUCIJIOTH M IokasaHa Ha durype 4C.

[lepeyeHb TIMKOB 2-TeTa NpuBeneH B Tabimie 5 Hmxe.

Tabmmua 5
2-Tera | BricoTa H%
6,805 8160 100
7,278 56 0,7
8,164 230 2,8
11,065 68 0,8
11,685 1060 13
12,798 260 3,2
13,512 920 11,3
14,667 110 1,3
15,923 686 8,4
16,49 2186 26,8
17,022 236 2,9
17,292 111 1,4
17,991 137 1,7
18,448 703 8,0
19,827 1407 17,2
20,677 2119 26
21,236 199 2,4
22,079 275 3,4
22,421 406 5
23,592 2119 26
24,635 424 5,2
25,317 296 3,6
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25,64 674 8,3
26,161 363 4,5
27,284 94 1,2
27,989 198 2,4
28,628 118 1,4
29,63 135 1,7
30,419 455 5,6
32,099 60 0,7
32,832 148 1,8
33,346 166 2

34,436 447 5,5
35,711 117 1,4
36,719 295 3,6
37,349 135 1,7
38,802 53 0,6
39,585 108 1,3
40,565 64 0,8
41,224 260 3,2
42,44 68 0,8

Mpumep 18. Coap 4-[3- (uma"omeTwm)-3-(3',5"'-oumeTrns—-1H, 1"H-
4,4"-ounmpaszon-1-wi) azserunma-1-wun] -2, 5-gudrop-N-[ (135)-2,2,2-
TeudTOpP—-1-MeTUISTUII] BeH3aMuIa u XJIOPUCTOBOIOPOIOHOM KM CJIOTEH

(MeTonouka 1) .

K 4-[3- (uma"HoMeTmJI) =3—- (3", 5" —-oumMeTHII -1H,1'H-4,4"'-
funmpaszoJi-1-mi) azseTuauia-1-uia] -2, 5-gudrop-N-[ (1S) -2, 2, 2-TpudTop-
l-MeTHIITIMII] DeH3aMUOy (97,64 wMr, 0,192 MMOJIBL) n0o0aBJIaAIn 2-—

ByraHon (1,2 ™M), ¥ TOJYUYEHHYK CMEeCh IIepeMelMBaJiM B TedueHUe 2
MIH C MMOJIYYEHUEM Ipo3pPavHoTo pacTBoOpa. HoBaBasanm
XJIOPUCTOBOOOPOIHYI0 KMCJIOTY B M3OIpoNdaHoJe/MsonponmialeTrare (0,29
My, 1M B IPA/IPAC w3 3,7M HCl B IPAc, 0,29 mmosis, 1,5 »BKB.) C
IOJIyUeHreM OpOo3padHOoTO pacTBopa. IIOJIyUeHHHM pPacTBOP IIepeMelMVBaJil
B TedueHMe 6 MMHYT C I[IOJIYUYEHMEM CYCIEH3UN. YKa3aHHYK CYCIEeH3U
3aTeM IIepeMelMBaJM IIPpM KOMHATHOM TeMIepaType B TeueHMe 5 UYacoB.
3arTeM CycCHeH3M© OUILTPORAJIM, UM OCamOoK Ha (uiabTpe npoMeBaju MTBE.

YKazaHHBEN o0CalokK Ha (uiabTpe CYymMJIM 10O BakKyyMOM B TeueHMe 12
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yacoB npu 45-50°C ¢ noJgyyeHuMeM THUTYJBHOM cosm (97,8 wMr, 93,4%).
DSC m»meMOHCTpUPYeT OCTPHIM NOMK IJIaBJIeHMd Ha nopuMepHo 213,07°C
(Hauayio Ha 209,22°C), Kaxk TI@okas3aHO Ha o¢urype bLA. TuTyJbHOe

coenMHeHMVe IeMOHCTPpUPYeT I[oTepi Macce Ha 4,635% BmioTe no 210°C,
Kak IokazaHo Ha Odurype 5B. [IudpakTorpamma XRPD omnopenejieHa OJ4
COJIM  XJIOPUMCTOBOIOOPOOHOM  KMCJIOTEHL M IIOKa3aHa Ha Ourype 5C.

[lepeyeHb TIMKOB 2-TeTa NpuBeneH B Tadiauile 6 HUXE.

Tabmuua ©
2-TeTa | BricoTa H%
7,067 208 38
12,234 289 53
13,716 308 56,4
14,48 133 24,4
14,784 295 54
15,459 289 52,9
16,259 181 33,1
16,609 359 65,7
17,121 347 63,5
19,486 129 23,5
20,439 147 27
21,259 95 17,4
22,865 223 40,8
23,857 335 61,3
24,771 546 100
25,704 204 37,4
26,496 284 51,9
27,429 334 61,1
28,354 194 35,6
28,71 106 19,3
31,472 70 12,8
31,84 117 21,4
34,09 117 21,5
40,551 58 10,6
41,48 75 13,8
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‘44,075‘ 53 ‘9,7‘

Mpumep 19. Cojyb 4-[3- (umaHoMeTwy)-3—-(3',5'-oumeTrnsn —-1H, 1'H-
4,4"-0unrpasoii—-1-ui) azeTugnud-1-ui] -2, 5-ogudrop-N-[ (135)-2,2, 2~
TeudTOop-1-MeTUIISTIUII] OeH3aM1Ia " XJIOPUCTOBONOPOOHON KM CJIOTEL
(MeTomuka 2) .

K 4-[3-(uma"omeTmy) -3- (3", 5'-gumernn—-1H, 1'H-4, 4" -0Bunmupasoi—-
1-uny) azerunuua-1-mj] -2, S-ouprTop-N-[ (1S) -2, 2, 2-TpudpTop-1-

MeTUIISTUJI | DeHz3aMUIy (52,12 MI, 0,103 MMOJIb ) Do0aBJIAJIN
uzonponanoy (0,5 M), ¥ MOOJYUeHHYK CMeChb IIepeMellMBaJiMi B TeueHNe
3 MMH po of0pasoBaHMA IIpO3padHOoI'o pacTBopa. 3aTeM nobaBJidasiv
XJIOPUCTOBOLOPOOHYIO KUCJIOTY B U30MNPOoIaHoJIe/u3onponuialierare
(0,144 wmj, 1M B IPA/IPACc w3 3,7M HC1 B IPAc, 0,144 wmmvoss, 1,4
BKB.) C TIOJydeHMeM I[pOo3padHOTO pacTBopa. IlOJyUYeHHHM pPacTBOP
lepeMellMBaJM B TedeHMe 6-8 MMHYT C IIOJIydeHMeM CYCIIeH3UN.
YKazaHHY CYCIeH3UI BaTeM IepeMellMBalJlM IIPM KOMHATHOM TeMIepaType
B TeueHMe 5 UYacoB. B3aTeM CYCIeH3UDL O(UIbETPpOBaJIM, WM 0OCalOoK Ha
duneTpe npomelraiu MTBE. VYka3aHHEM OCalOK Ha OQUILTpe CYIWUIM Ha
BO3IOyXe c [IOJIYUYeHEM TUTYJILHOM COoJIn (51,2 MI', 91,6%).
IudpaxTorpamma XRPD omopenesieHa njidg COJIM  XJIOPUCTOBOILOPOLOHOM
KMCJIOTHE M IIOokazaHa Ha Odurype 6. IlepeueHb IMKOB 2-TeTa IIPMBEINEH B

Tabnuile 7 HMXe.

Tabmuua 7
2-TeTa | BricoTa H%
6,967 164 47,1
12,082 267 76,8
13,388 202 58
13,71 150 43,1
14,831 101 29,1
15,438 97 27,9
16,243 174 50,1
16,634 348 100
16,97 189 54,2
17,576 76 21,8
19,672 96 27,5
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20,758 141 40,6

21,163 94 27,1

22,879 110 31,7

23,928 115 33

24,735 128 36,8
25,097 149 42,9

26,444 120 34,4
26,767 112 32,2
27,416 147 42,3
28,344 105 30,2

28,686 105 30,2

29,508 58 le,7
30,156 6’/ 19,2
31,853 50 14,3
41,126 44 12,7

Ilpumep 20. Coyp 4-[3- (umaHoMeTwmy)-3-(3',5"'-oumeTmnn -1H, 1'H-
4,4"-0unrpas3oii—-1-mi) azeTuana—1-wmi] -2, 5-ogudrop-N-[ (135)-2,2,2-
TpudTop-l-MeTHMIInTUII] OeH3aMKIa U OPOMUCTOBOIOPOOHOM KMCJIOTH

K 4-[3- (uma”HomMmeTwmir) —-3— (3", 5'—-oumeTrni—-1H,1'H-4, 4 "' -Ounmupa3oii—
1-wun) azetuoud-1-mia] -2, 5—-oudpTop-N-[ (1S) -2, 2, 2-TpudTop-1-
MeTHUJIDTUII] OeH3aMUIOy (54,74 MI, 0,108 MMOJIB ) nobaBJiain
u3onponaHoys (0,6 M), M IIOJYUYeHHYH CMeChb IIepeMellMBaJiM B TeueHMe
3 MWH c MIOJIy4YeHUeM Ipo3pavHoTo pacTBopa. HobaBiisanm
OPOMMUCTOBOOOPOOHYID KMCJIOTY B M3oNOponaHose/sBome (0,151 wj, 1M
IPA/Boma oT 48% HBr B BOme, 0,144 MMmoJb, 1,4 2KB.), B pesyjbTarTe
Yero IHNoJydYaly I[IpOo3paudHbl PpPacTBOP, KOTOPHM 3aTeM IIepeMellMBaJid B
TeueHMe 8 MMHYT C 0O0pas0BaHMeM CYCIeH3UMM. YKa3aHHYyKD CYCIIeH3UD
IepeMellBajJM IIPM KOMHATHOM TeMIepaType B TeueHMe 5 u. B3BaTeMm
CYCIIeH3MK OUIILTPOBRAJHN, M ocamok Ha O(uiabTpe nOpoMeBaan MTBE.
YKazaHHEM OCaIoK Ha OQUIbTpe CYIMIM Ha BO3Oyxe C [OJIydeHUeM

yKasaHHOM TUTYJbHOM coJim (53,12 wMr, 83,7%). DSC IOeMOHCTPUPYET

OCTPHM INIMK ILJIaBJIeHMS Ha OpuMepHo 203,19°C (Hauajo Ha 199,26°C),

Kak IIOKas3aHO Ha CDMI'ype TA. TUTYJIbLHOE COeIMHEeHMNEe OTEMOHCTpPHPYEeT

TOJILKO HeBOoJIbIyld IIOTepl MacChH BIJIOTH OO OpuMepHo 100°C, kak
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mokaszsaHo Ha durype 7B. [udppaxkTorpaMma XRPD omnpenejieHa »OJS COJMU
OpPOMMCTOBOOOPOOHOM KMCJIOTH M IIoKazaHa Ha Ourype 7C. IlepedeHb
IMKOB Z2-TeTa IpuBeneH B Tabiule 8 HUXE.

Tabamuila 8

o©

2-TeTa | BrcoTa H

7,007 254 36,6

12,179 139 20,1

12,445 116 16,8

13,468 86 12,4

14,377 297 42,9

15,042 65 9,4

15,622 192 27,6

le,211 140 20,1

17,051 281 40,5

17,407 87 12,5

18,5 62 8,9

19,583 121 17,5

20,222 308 44,4

21,104 347 50

22,821 376 54,2
23,484 338 48, 8
23,663 137 19,8

24,279 137 19,8

24,889 693 100

25,425 171 24,7

25,99 76 11

26,62 203 29,3

27,095 330 47,6

27,483 116 le,7

28,208 382 55,1

28,572 159 22,9

29,801 134 19,3

30,33 89 12,8

31,278 160 23
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31,971 66 9,5

33,731 118 17,1

34,608 103 14,8

35,638 68 9,8
36,746 111 16
38,497 12 10,3

39,297 112 16,2

40,476 98 14,2

41,3064 169 24,4

43,37 68 9,8

43,804 60 8,7

I[lpumep 21. Coms 4-[3- (umaHoMeTmin)-3-(3',5"'-oaumMeTnn—-1H, 1"'H-
4,4"-0unrpas3oii—-1-mi) azeTuanH—1-wmi] -2, 5—ogudTop-N-[ (135)-2,2, 2-
TpudTOop-l-MeTUIIRTHUII] OeH3aMIa M CEepPHOM KMCJIOTH (MeTommka 1).

K 4-[3- (umaHomeTm) -3—- (3", 5'-numeTrnin-1H,1'H-4,4 "' -Ounnpa30J-
1-wnm) azernouba-1-wi] -2, 5—-oudprTop-N-[ (1S) -2, 2, 2-rpudTop—-1-
MeTMIIoTUII ] 6enzamuny (47 wMr, 0,103 MMoOJIBE) »HOOaBJAIM M3O0MNPOIAaHOJ
(0,5 ™JI), ¥ IOJIYyYeHHYK CMEeCh IIepeMeluBaj B TeueHMe 3 MUH C
[IOJIyUeHMeM IIpOo3padHoro pacTBopa. JoOaBJ4aM CepHYK KHUCJIOTY B
usomnponaHoye/some (0,5 M B IPA orT 98% cepHot kucjgoru, 0,051
MMOJIb , 0,55 »skB.), B pes3yjibTaTe Uero IoJydalyM [IpO3payvHb
PacTBOpP, KOTOPHM 3aTeM IepeMellVBalXM B TeueHre 6-8 MMHYT C
ofpasoBaHMEM CyCIeH3UM. VYKa3aHHYKR CYCIeH3MKD 3aTeM IlepeMellBaJiu
IpM KOMHATHOM TeMIepaType B TeueHMe 5 UYacoB. 3aTeM CYCIeH3U
bunbTpOBaM, ¥ 0CamoK Ha O(uIbTpe NOpoMuBaiauM MTBE. VYka3aHHHM

ocalok Ha O(OUILTPpe CYIIMJIM Ha BO3OyxXe C IIoJIyUYeHMeM TUTYJILHOM COJIU
(18,84 mMr, 33,6%). DSC meMOHCTpHMPYeT IBe SHOOTepMH Ha 136,16°C u
146,97°C (HauajJo Ha 122,15°C) w®u ocTpyn SHOOTepMy Ha 259,16°C

(Hauajyio Ha 255,09°C), kak IHOoKaszaHO Ha ¢urype 8A. IudpakToTpaMMma
XRPD omopeneleHa IOJ4 COJIM CEPHOM KMUCJOTH M IIoKa3aHa Ha durype 8B.
[lepeueHs TIMKOB 2-TeTa NpuBenmeH B Tabiuie 9 HMXe.

Tabamuiia 9

o©

2-TeTa |BricoTa H

3,742 151 18,4
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7,322 228 27,7
9,892 93 11,3
12,57 74 9

13,0642 56 6,8

14,713 341 41,4
16,307 81 9,8

17,412 60 7,3

18,978 125 15,2

19,628 823 100

20,982 73 8,9

21,256 212 25,8

22,041 66 8
24,625 691 84
25,902 66 8
26,529 123 15

27,083 174 21,1

28,18 175 21,2
30,706 91 11,1
32,369 53 6,4
34,7606 96 11,06
38,298 50 6

38,663 74 9

42,485 48 5,8

Ilpumep 22. Coas 4-[3- (umaHoMeTmn)-3-(3',5'-oumeTns—-1H, 1"'H-
4,4"-bunnpaszoi-1-mi) azeTuanH-1-wmi] -2, b—ogudTop-N-[ (135)-2,2, 2-
TpudTOop-1-MeTUIRTUI] OeH3aMKIIa UM CEePHOM KMCJIOTH (MeTornmka 2)

K 4-[3- (umaHomeTmi) -3—- (3", 5'-oumeTrmin-1H,1'H-4, 4 "' -Ounmupa30J1—
1-wnm) azernouea-1-wi] -2, 5—-ouprop-N-[ (1S) -2, 2, 2-rpudTop—-1-
MeTUIISTUJI] DeHzaMUIOy (27,91 MI', 0,055 MMOJIb ) no0aBJIgJIn
nzonpornaHoys (0,5 M) c oBpa30oBaHMEM UYMCTOI'O pacTBopa. HobBaBJIdimu
CepHyK KHCJIOTY B BOIe (1,0 M, 0,06 MMOJE, 1,09 »xB.), Wu
[IOJIYYEHHYID CMeChb IlepeMellMBaJiM C IOJIYYeHMeM  CYCIeH3uM. 3Ty
CYCIIEH3MK  HaTl'peBaJlu oo 60°C " [IEPEMENNBAJIN oo IIOJIYUeHU S

NpO3pPavHOTO pacTBOpa. OTOT pPacTBOP OXJaxXmajay OO KOMHATHOM
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TeMIepaTypE M HEINPEPEBHO IIepeMellMBaJiM B TeueHMe HouM. [IOJIYUeHHYI
CMeChb OQUMIBTPOBANIM, M OCalOK Ha (uiIbTpe OpoMeBajgu MTBE. Ocamok Ha
OMIbETPpe CymMJIM Ha BO3OyxXe C IIOJIYUYeHMeM yKa3aHHOW TUTYJIbLHOM COJIN.
IndpaxkTorpamma XRPD omnopexmejieHa IOJiS COJIM CEPHOM  KUCJIOTHL U
noxkaszaHa Ha Ourype 9. IlepedeHb IIMKOB 2-TeTa IIpuBeleH B Tabjule
10 Huxe.

Tabamuia 10

2-Tera | BeicoTa H%

4,843 191 22,5
7,313 218 25,8
9,856 116 13,7
12,556 95 11,2
13,0601 57 6,8
14,703 361 42,6
15,2061 64 7,5
16,309 147 17,3
18,941 149 17,6
19,011 847 100
20,952 113 13,3
21,242 241 28,4
21,708 100 11,8
24,609 620 73,2
26,513 130 15,3
27,026 126 14,8
28,19 167 19,7
30,659 86 10,1
32,346 60 7

34,711 108 12,7
38,597 82 9,7
41,082 55 6,4
42,435 43 5,1

[MIpuMep A: AHaiu3 JAK-KMHaszH 1in vitro
CoenuHeHMsd, OIMCAaHHBIE B HaCToAmeM 2BasBKe, I[IPOBepaIM Ha

aAKTVBHOCTDB MHI‘I/L@VIpOBaHMFI JAK-MUIIeHel¥ B COOTBETCTBUU CO cJleIYyKlrM
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aHaJmu3oM 1in vitro, omMcaHHeM B Park wm  mp., Analytical
Biochemistry 1999, 269, 94-104. Karamuueckume pomeHsl JAKl (a.x.
837-1142), JAK2 (a.x. 828-1132) m JAK3 (a.x. 781-1124) wyejyioBeKa
c His-TsroM Ha N-KOHIle BKCIPECCHUPOBaJM B KJ€TKax HACEKOMEX C
MCIIOJIb30BaHMeM OaKyJIOBMPYCa M ouMmaau. KaTalMTHUUeCKYyKn aKTHUBHOCTD
JAK1, JAK2 NI JAK3 aHaJIMU3UPOBaJIN nyTeM n3MepeHnd
bochopunrpoBaHusa OUOTHMHMIMPOBAHHOTO HenTuna. @ochopUIMpOBaHHHM]
NenTul BHABIAJIM IPY IIOMOINM TOMOTEHHOM OJIYyOopeclieHLUMM C BpPpeMeHHBM
pazpemenueM (HTRF). ICsg COeOMHEHUMV M3IMepaJIM IOJIS KaXOIoM KMHAaS3H B
40 MKJI peaKLUMOHHEX CMeCfX, KOTOpHEe colepXasu oepMmeHT, ATO® m 500
HM nentupna B 50 MM Tpuc (pH 7,8) Oydepa c 100 MM NaCl, 5 MM DTT
m 0,1 Mmr/mu (0,01%) BSA. [Oag wusMmepeHutt 1 MM ICsg MCIIOJIBL30BaJIU
KOHUeHTpaluuw AT® B peakKUMOHHEX CMecsax, paBHyw 1 MM. Peakuum
OPOBOOMIIM MPpM KOMHATHOM TeMlIepaType B TeueHMe 1 dYaca M 3aTeM
oCcTaHaBJMBaJgu npmu nomomu 20 Mmrjg 45 MM EDTA, 300 BHM SA-APC, 6 HM
Eu-Py20 B Oybepe oJjig aHaJmMsza (Perkin Elmer, BocToH,
MaccauyceTrc) . CpA3bHBaHMe C aHTHUTeJlaMM, I[IOMEUEHHEMM eBpPOIMeEM,
NIpoBOOMIM B TedeHue 40 MUMHYT, n curHag HTREF wu3MepdaaM Ha
CUMTHBAaTEJIe CO CJIUTEMM IHJacTuHamu (Fusion plate reader, Perkin
Elmer, BocToH, MaccauyceTc) . CMm. Tabauiy 11 oJis IOaHHEX,
OTHOCANMXCA K COeOUHEHMAM M3 IIPUMMEPOB.
Tabmmua 11

Oanuwle ICsg OJig aHalMza QpepmeHToB JAK (npm 1 MM

ATO)

Ipumep N JAK1 JAK2 JAK2/
ICso (HM) * ICso (HM) * JAK1

1 + +++4+ >10
2 + ++ >10
3 + +++ >10
4 + ++ >10
5 ++ +++ >10
© + +++ >10
7 + ++ >10
8 + ++ >10
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9 + ++ >10
10 ++ +4++
11 ++ +++
12 ++ +++
13 + +4+4+ >10
17 + ++ >10

*300 HM wmam wMeHbme (+); >300 HM mo 1000 HM
(++); >1000 uM (+++); >700 HM (++++)
[Toumep B: Axajm3el KileTok
JIHUM PaKOBHX KJIETOK, 3aBUCAMMX oT HMTOKMHOB u,
cJlemjoBaTeJILHO, Iepemaur curHaja no nytu JAK/STAT, @nJjgd pocTa
MOXHO BEICEBATH IPM I[LJIOTHOCTM TIOKpETMA 6000 KJIeTOK Ha JYHKY

(bopMaT 96-JIYyHOUHOTO IlJlaHmeTa) B RPMI 1640, 10% FBS u 1 HI'/MI

nogxomamero LIMTOKMHa. CoeIMHEeHMS MOXHO HDO00aBRMTbL K YKas3aHHBM
KJeTkaM B IMCO/cpene (KkOHeuHad  KOHIeHTpallud 0,2% IIMCO) nu
MHKYyOMpOBaTL B TeueHMe 72 uyacoB npu 37°C, 5% CO,. BiamsdgHMe

COeIIMHEHNMA Ha KUBHECIIOCOBHOCTE KJIETOK OLleHMBaKT I1Ipm ITOMOII

JIOMVMHEeCIIeHTHOT'O aHaJsinsa KUBHECIIOCOBHOCTHU KJIETOK CellTiter-Glo

(Promega) C TOCJeny MM KOJIMUEeCTBEHHOM aHaJlM30M IIpM  [IOMOIM
TopCount (Perkin Elmer, BocToH, MaccauyceTc) . [IToTeHLUMaJIbHEE
IIOOOUHHE 20beKTH coenuHeHUM N3MepAKRT napaJjijieJib Ho C

MCIIOJIb30BAaHMEM KJIETOUHOM JiMHUM ©6e3 JAK Cc TeM Xe aHaJlUuTHUUYeCKMUM
CUMTEBaHMEM. Bce BKCIepMMEeHTH, KakK I[IpaBWMJIO, BHIIOJHAOT B »OBYX
[IOBTOPHOCTAX .

Brmieyka3aHHBEE KJIETOUHHE JIMHMM TakXe MOXHO MCIOJB30BaTh IOJI4
U3YUEeHUS BJIMAHUA CcoelIVMHeHMM Ha ¢ochopunmporanme JAK-KMHA3 WU
[IOTEHIMAJIBHEIX PAaCIIOJIOXKEHHEX HIMXKe I[10 Kackany cydcTpaToB, TaKMx
kak Oenkm STAT, Akt, Shp2 wnam Erk. 35TM D3KCIEPMMEHTH MOXHO
IIPOBOIUTE  IIOCJIE  LUTOKMHOBOTIO TOJIOODAaHMA B TedyeHMEe  HOUM U
cilenyolmey 3a HYMM KpaTKOW OpelBapUTesIbHOM MHKyDaluM C COedMHeHMeM
(2 4yaca WJIM MEHBIE), W CTUMYJMPOBAHMSA LIMTOKMHAMM B TeUeHNe
IPpMMEPHO 1 Yac WM MeHee. 3areM OeJIKM DKCTparupymRnT M3 KIIETOK U
QHaJM3UPYIT TIIPpM  IIOMOIM  IIOMOIIBK  CIIOCOOOB, XOPOIMO  M3BECTHHX
crieuMaJMCTy B OaHHOM objlacTy, BKJ0OUasa BecTepH-OJOTTHUHT M ELISA

C VCIIOJIE3OBaHMEM aHTnTeJ, KOTOPHE MOTYT prazsjindyaTb
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bochopuIMpoBaHHEM M o0oO0mui ©0eJIJoK. B 5BTUMX 3KCIeprMMeHTax, UTOOH
MCCJIeIOBaThk AKTHMBHOCTE COEOMHEeHMM B OTHOMEHUM OMOJIOTUM BEIXXMBAHUA
OIIYXOJIEBHX KJIETOK WM MeOMaTOpOB BOCIAJIMUTEJEHOTO 3abojieBaHusd,
MOXHO MCIIOJIE30BaTh HOPMAaJIbHEE WJIM PakKOBEE KJIeTku. Halopumep, B
OTHOIEHVM MeOMaTOpPOB BOCIaJUTEJILHOTO 3abojieBaHUd, oJia  TOToO,
UTOOH CTUMYJIMPOBATE aKTUBalLuuipn JAK, OPUBOIANYK K GOCOOPMIMPOBAaHMIO
STAT-6eJska (OB) M, BO3MOXHO, M3MEHEHUI TPAaHCKPUIIIMOHHEX Ipoduiien
(oLleHKa TMPM IIOMOWM MMKPOUMIIOB WMJIM TEeXHOJIOTUM KoJIuuecTBeHHOW IILP)
WX IIPOM3BOLOCTBA M/WIM CeKpeluu OeJIKOB, TakuxX kKak IL-17, MOXHO
MCIIOJIL30BAaTEL TakKMe LIMTOKMHE, kak I1L-6, IL-12, IL-23 wmiam IFN.
CriocoBHOCTE coeIMHEeHUN VHTUOUPOBATH 20beKTH, OIIOCPpEeloOBaHHEE
OaHHEMM LUTOKMHAMM, MOXHO WM3MEPUTE C MCIOJb30BaHMEM CTaHIOapTHEX
MeTOIOB, M3BECTHHX CIelMaJIuCcTaM B HaHHOM O0JIacTM TeXHUKMU.

CoenuHeHUS, OnMCcaHHHE B HacCToOAmeM 3asgBKe, TaKXe  MOXHO
[IPOBEPATh Ha KJETOUHEX MOIEJNSaX, IpelHa3HaAUYeHHHX IJI9 OLIeHKM UX
OeiCTBUMA ¥ AaKTMBHOCTM B OTHOMEeHMM MyTaHTHHX JAK, HaopuMmep,
MyTaunmu JAK2V6E617F, oOHapyXMBaeMOM IIpY MMEJIOMAHEX NOpoJMdepaTUBHEX
HapylleHVIX. B 2TUX BKCIEPUMMEHTaxXx 4YacTO MCIOJNBE3YKRT 3aBUCHMBEE OT
LIMTOKMHOB TeMaTOJIOTMUeCKHre KJIeTOUHHEe JMHUM (Haopumep, BaF/3), B
KOTOPHE BSKTOINUECKM SDKCIPEeCCUPYIT IOUKME WM MyTaHTHHEe OGOopMel JAK-
KrMHaz3 (James, C.um mp. Nature 434:1144-1148; Staerk, J.m mp. JBC
280:41893-41899) . KoHeuHHEe TOUKM BRJIOUAIT BJIAMSHME COeIMHEeHMUM Ha
BEKMBAEMOCTE KJIETOK, IOpoJudpepaumr u opochpopuimpoBaHHele Oesiku JAK,
STAT, Akt mium Erk.

HexoTopre coelOMHeHMSI, OIMCaHHBE B HaCTOAmeM 3asaBKe, MOXHO
OLIEHMBATE C TOUKM 3PEeHUHA MX aKTMBHOCTM B OTHOUEHUM MHIMOMPOBAHUSA
npomnbepaummu T-KJIETOK. TakMM aHaJM30M MOXHO CUMTAThb aHaJu3
opoJubepaln, CTUMYJIMPYEMOV BTOPUUYHBIMM LUTOKMHamu (T.e. JAK), a
Takxe VYIPOMEHHHV aHaJMu3 MMMyHHOTO IIOOAaBJIEHUS WM MUHIUOVMPOBAHUA
VMMYyHHOM aKTMBaluuM. Hmke OPMBOIMTCSI KpaTkoe OIMcCaHMe TOoTo, Kak
MOXHO IPOBOIOUTH monoOHHE DKCIIEPUMEHTH . MOHOHYKJIEAPH
nepudpeprueckor kKpoBm (PBMC) noJjgydanT M3 o00pa3loB LeJIbHOM KpPOBU
yeJloBeka IIpM IoMomM crocoba pasz3mesieHusa Ficoll Hypaque, a T-
KJIETKMA (pparkumsa 2000) MOXHO  HNOJYyUMThL M3 PBMC ©mOpm  [IOMOIM
Tpaluu. CBeXeBHIOeJIeHHEe T-KJIETKM UYeJIOBeKa MOXHO IIOOINEPXMBATH

B KYyJbTypajsibHOM cpenme (RPMI 1640, gponoJyiHeHHasda 10% »sMOpMOHAaJIBHOM
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OHIUL el CEIBOPOTKOM, 100 en.axkT./MJI I[IeHMUIMUJIJIMHAE, 100 wMKT/MII

CTPENTOMULMHE) IIPU ILJIOTHOCTU 2x10° xyeTOK/MII npu 37°C mo 2 nHewn.
g aHaJdMBa KIJIeTOUHOM mHOpoJaudepaluyu, CTHUMyJIMpoBaHHOoM IL-2, T-
KJIETKM CHauvaJla ofbpabaTHBajM QUTOTeMaTTJIOTMHMHOM (PHA) B KOHEUHOMU
KOHIleHTpauru 10 MKT/MJI B TeueHue 72 uYacoB. Ilocjie OOHOM MNIPOMBIBKM
PBS KJeTKM IHoMema M B 96-JIyHOUHH} ILJIaHmeT OpM ILJIOTHOCTM 6000
KJIETOK/JIYHKY un obpabaTHBaIU coenVHeHU AMU npu Pa3JIMUHEIX
KOHIEHTpaUMSax B KyJbTYypaJibHOW cpele B OpucyrcTBum 100 em.akT/Mi

IL-2 ueJlOBeKa (ProSpec-Tany TechnoGene; PexoBoT, N3panib) .

[JIaHmeTH MHKYyOVpoBaiu npu 37°C B TeueHue 72 U, U MWHIEKC
npoJnbepalnm U3MEP AJIN npu [IOMOIIM peareHToOB CellTiter-Glo
Luminescent B COOTBETCTBUM C TIPOTOKOJIOM poM3BOoAUTesA (Promega;
MsomcoH, BMCKOHCHH) .

[IpuMmep C: IpoTMBOONYyxXoJieBad 5OOeKTMBHOCTL In VIVO

CoennHeHMs, ONMCAaHHEE B HaCTOAmeW 3asgBKe, MOXHO OlleHUBATH
Ha MOIOeJIM KCeHOTpaHCIIaHTaTa OIyXOJIM 4YeJioBekKa Ha Meax C
HApYLEHHEM  MMMYyHUTETOM. Hanpuwmep, ONyx0oJieoOpa3ylmyli  BapMaHT
KJIeTOUHOM  JIMHUM  IIJIa3MOLUMTOMEL INA-6 MOXHO MCIOJIBE30BaTh  OJIA
IIOOKOXHOM MNPpMBMBKM MemmaM SCID (Burger, R. m mp. Hematol J. 2:42-
53, 2001) . XMBOTHEIX, MMEKIMX OIIYXOJHN, 3aTeM MOXHO CJIy4alHO
pasmesMTh Ha TPYHINBE, IoJiydawmue JIeKapCTBEeHHOEe CPencTBO, WM

nojiyvammme Ijainedo, WM MOXHO BBOIUTH Pa3sJjIiMdHEIe OOS3EL coennHeHUM

yepes Joboe KOJIMYECTBO OOBLIUHEIX oyTen BBeIeHNUd, BKJIIOUA I
nepopaljibHOe BBeIOeHUe, MHTpalepuToHeallbHOE BBeIeHUe W
HENpPEepHBHYD MHOY3MIO C I[IOMOMBID MMILJIAHTHMPYEMEX HACOCOB. Poct

OIIyXOJIM C TeueHMVEeM BPeMeHM OTCJEeXMBAT IIPpM IIOMOMM LUPKYJIS. Kpome
TOTO, O0B0pa3lu ONyxoJleM MOXHO cobupaTh IJid aHaJlu3a, KakK OIMCaHO
Brme (IIpuMep B), B Jodo¥ MOMEHT BpeMeHM IocJie HaualJa JeueHud,
UTOOH OLEHUTL BO3IeMCTBMe COoeIMHeHMS Ha akKTMBHoOCT:E JAK mu
CUTHaJBLHHX IIYyTelM, PacloJIOXeHHEX HMXe II0 Kackaly. Kpome Toro,
CeJIeKTHUBHOCTL coenmMHeHMS (1) MOXHO OlLleHMUBAaTh opu IIOMOIIM
KCEeHOTPAaHCIJIaHTaTOBR  MoIeJiey  OIIyXoJewu, 0OYCJIOBJIEHHEX  OPYTUMM
KMHazaMM (Hanpumep, Bcr-Abl), HaOpuMep, MomeJn onyxoJm K562.
IIpuMep D: KoxHas peaklMsa TUIEPUYBCTBUTEJLHOCTM 3aMeOJIeHHOTO

THIIa Ha MbIIaXx
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CoennHeHMs, OINMCaHHEE B HacCTOAMEM 3asdaBKe, TaKXe MOXHO
TeCcTUpOBaTh Ha HOpenMeT uUxX 5boderkTMBHOCTM (MHTUOMpoOBaHMA JAK-
MUIIEHeM) Ha MOOeJM peakKLUM IUIEePUYyBCTBUTEJILHOCTM 3aMelJIeHHOT'O
TUIa, 00yCJIOBJIeHHOM  T-KJIeTKaMU. OrBeT TUIIEPUYBCTBUTEJILHOCTH
3aMenjieHHoro Tuna (DTH) Ha KOHTAKT C KOXeM Yy MeIIel CcuMTaeTcsd
OEeVCTBUTEJIEHOM MOOeJIblo KJIMHMUECKOT'O KOHTaKTHOTO IOepMaTUTa U
IPYyTHUX OIOCPpeImoBaHHHX T-auMbpoUMTaMy MMMYHHBEX 3aboJieBaHuM KOXU,
TakMx Kak 1ncopmuaz3 (Immunol Today. 1998 Jan;19(1):37-44). DTH
MBIIY pas3netigdeT HEeCKOJIBKO XapaKTepUCTMK C IICopuasoM, B TOM UMCIe
VIMMYHHBE  MHOUIILETPAT, CONPOBOXIAKMUNCSA YBeJMUeHMeM KOJIMUeCTBa
BOCIAJIUTEJILHEX LUUTOKMHOB UM  THIeplpoiudepalre KepaTUHOLUUTOR.
KpomMe TOT'O, MHOI'MEe KJIACCHEH al'€HTOB, KOTOPHE ABJLAKRTCA 200eKTUBHEMU
B KJIIMHUYECKOM npakTukKe JleUeHnd rcopmnasa, Takxe ABJIAITC A
50PeKkTUBHEIMM UMHTUMOUTOpamMu DTH-oTBeTa Yy Memel (Agents Actions.
1993 Jan;38(1-2):116-21).

Ha 0 m 1 medr Memel Balb/c CceHCUDUIMIUPYIT OYTEeM MeCTHOTO
IPpMMeHeH s aHTuTeHa 2,4, nouHurtpodTopbeH30Jsa (DNFB) B OUMIIeHHEMN
OT WepCTM XMBOT. Ha b-¥ IeHb M3MepsanT TOJIMHY YIEeW OpY IIOMOMM
VHXEeHEPHOT'O MUKpOMeTpa. JITO M3MEPEHMEe B3alMCHBalT M MCIOJbL3YRT B
KaueCTBe MCXOOHOTO ypoBHA. O0a yxXa XMBOTHHX 3aTeM NWMMyHU3UPYT
IyTeM MeCTHOTO IpuMeHeHusa DNFB B ofmeMm kojmuecTBe 20 MrJ (10 MKI

Ha BHYTPEHHIOK YIIHYIO PakKoOBUHY u 10 MKUJI Ha HaAapPpYyXHYIO YIIHYIO

PakoBMHY) B kOHLeHTpauum 0,2%. Uepesz OBamlaTh UYeTHpPEe - CEMBIOECHAT
IBa dYaca Iocjie UMMyHM3alMM VYIM CHOBa Uu3MepsoT. 00paboTka
TeCTUPY €MBIMA COoeIMHEeHU AMA IPUBOONTCSA B TeueHMe bas

CeHCHUOMIM3aluuM M UWMMyHHU3auuu (oT 1 »mHS 1o 7 @»OHA) WMIM OO0 UM BO
BpeMsa Gasb MMMyHM3aluy (OOBUHO B OHEeBHOe BpeMa C OHS 4 1O IOHA
7). TecTupyeMele coeIVMHeHUA (B pPa3JIMUHEIX KOHIEHTpaluuax) BBOIAT
Jnbo cucTeMHO, JmMOO MeCTHO (MeCTHOe IIpMMeHeHMe TIIpu oOpaboTke
ymen) . Ha 20PEeKTMBHOCTD TeCTUPYEMBIX coeIMHEeHUM yKa3eBaeT
YMeHbIleHe OoTeka VYXa II0 CpPaBHeHMI C CcUTyaluuen 0e3 JieueHUd.
CoenmMHeHUHd, BHI3EIBAKMME YMeHbIleHMe Ha 20% um  BoJlee, cumTalm
50PeKTUBHEIMM . B HEKOTOPHX BKCIEPMMEeHTAaX MHIEeN MMMYyHU3WPOBAaJIM, HO
He CeHCUOUIM3UPOBAJM (OTpULATEJILHHEY KOHTPOJL) .

VHTUbupyoomut  50dexT (MHTMOMpOBaHMeE aKTHBauUuM nyTen JAK-

STAT) B TeCTOBEIX COeIMHEeHaX  MOXHO IIOOTBEPIONUTD Ipu  IIOMOIM
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VMMYHHOTHUCTOXMMUUECKOTO aHalM3a. AKTUMBauMg noytu (nyrent) JAK-STAT
[IPUBOOUT K ofpas30BaHMD u rrepeMelle HUI OYHKLMOHAJIbHEIX
TPAHCKPUIILMOHHEX (akTopok. KpoMe TOro, MUIpalMsa MWMMYyHHEX KJIETOK
U YBeJIMUeHMe IIpoJinpepal KepaTUHOLMTOBR OOJIKHEL TakKXe OO0eCleuuThb
YHUMKAJIbHEE WM3MEeHEeHMS NIpoduiIig DHDKCIPecCuM B yXe, KOTOpEEe MOTYT
OLTE MCCJIeOOBaHE M KOJUUECTBEHHO OLleHeHE. Cpesb OUKCHUPOBAHHEX

bopMaJIMHOM M SaKJIOUEeHHHEX B IapadmH ymel (cof®paHe nocje ¢asH

UMMyHMUBaIUM B MomeJiu  DTH) IIoOBepPIrainT UMMYHOTUCTOXUMUUECKOMY
aHaamusy c VCIIOJIbL 30BaHMEM aHTuTesa, KoTOpoOe crieumuprUUeCcKu
B3auMoIecTByeT C dpochopuIMpoBaHHEIM STAT3 (kjjoH 58E12, Cell
Signaling Technologies). VYmu Meme¥ ofpadaTHBalIM TeCTURYeMBMN

COeIMHEHVAMM, ILIalebo WMIM OeKCaMeTa30HOM (KJIMHMUEeCKM 2QOeKTHMBHOE
CPenCTBO @IJIA JIEUeHuSd Icopuasa) uiIuM B Momesm DTH, 1mJa cpaBHeHUS,
Be3 oOpaboTKU. TecTUpyeMBEle COeOMHEHMS UM IOeKcaMeTasO0H MOTyT
IIPUMBOIMTE K CXOJIHEIM KaAUECTBEHHHM WM KOJIMUECTBEHHHM W3MeHEeHUAM B
TPaHCKPUIILMM, W TECTUPYEMEE COEIMHEHUS WM »OeKcCaMeTas30H MOTyT
YMEHBIIAaTh KOJIMYECTBO WMHOUIILTPYIRIMX KJIETOK. CUMCTEMHOE WM MECTHOE
BBelleHMe TeCTUPYEMEIX COeIVMHEeHUM MOXeT IIPUBOIMUTE K MVHIUOMPYOIMUM
sdbexTam, T.E. CHWXXEHUIO umcia VMHOQWJIb TP YRIMX KJIETOK u
VHTUOMPOBAHMIO M3MEHEHVM B TPaHCKPUIILMUMA.

[IpuMep E: IIpOTMBOBOCHAJMUTEJBHAS aKTMBHOCTL 1n ViVo

CoenuHeHUsd, OIIMCaHHHEe B HacToAmeM  3asdaBKe, MOTYT  OHTH
OlLleHEeHHE Ha MOIeJIsIX TPHEBYHOB WMJIM He TIPH3YHOB, IpeIHa3HAUEeHHEX IJII
perMKaluM OOMHOUHOTO WMJIM KOMILJIEKCHOT'O BOCHAaJIMTEJIBHOTO OTRBeTa.
HampuMep, MOOeJM apTpuUTa Ha TIPH3YHax MOXHO MCIOJbL30BaTh OJIA
OLIEHKM TepaleBTUUECKOTO IIOTeHLMasjla COeIVMHEeHMM B OpoduIaKTUUeCKUX
VI TepalleBTUUYECKUX  TO3UMPOBKAaX. 3T MOIOEJNIM  BKJIOUAKLT, tes
OTpaHMueHMsI, UHIYLUMPOBAHHHM KOJIJIATEHOM apTPUT MHIIEeM WM KPHC,
VHOIYLUMPOBAHHEM aObloBAHTOM apTPUT KPHC M apTpUT, UWHIYLUPOBAHHLM
aHTUTeJIaM/ IIPOTUB KoJjlareHa. AyTOMMMYyHHEEe 3a00JiIeBaHMSa, BKJKOUAaA,
Bes oTpaHMUeHMSSI, MHOXECTBEHHHM CKJIepo3, caxXapHhi ouaber Tuna I,
YBEOPETUHUT, THUPEOUINUT, TAKEJIYKD MUACTEHUKL, WMMYHOTJIOOYJIMHOBHE
HedponaTuM, MHMOKAPOUT, CEeHCUOMIMI3aLMID OEXaTeJIbHHX OyTer (acTMma),
BOJIUAHKY WJIM KOJIMT, TakKXe MOI'yT OHTb MCIIOJBb30BaHE IJIA OLIEeHKHU
TepalleBTUUECKOTO IOoTeHLMaJla COeIMHEHMM, OINMCAaHHEX B HaCTOAIen

3aAdBKe. oTU MO IOeJIn XOopomo SapeKOoOMeHIOOBaJlll ceb4da B Hay4dHOM
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coofmecTBe ¥ M3BECTHH CHelMaJIMcTaM B OaHHOM 006JacTM TexXHUKU
(Current Protocols in Immunology, Vol 3, Coligan, J.E. m 1op.,
Wiley Press.; Methods in Molecular Biology: Vol. 225,
Inflammation Protocols., Winyard, P.G. n Willoughby, D.A.,
Humana Press, 2003.).

[lpumep F: Momes Ha XUBOTHEX JIA JeUeHUHd CHUHIOPOMa CYyXOI'O
TJjlasa, YBEUTOB UM KOHBIOHKTUBUTOB

ATeHTH MOXHO OlleHUBAThL Ha OnHOM VI HECKOJIbKUX
OOKJIMHMUECKKX MOIOEeJIIX CYXOT'0 IJlaka, MW3BeCTHHX ClIelraJucTaM B
OaHHOM  oBJjlacTu  TexXHUKHU, BKJIOUA L, tes OTpaHUUeHMs, MOIeJlb
KOHKaHaBaJiIMHa A (ConA) Ha CJesHOM XxeJle3e  KpPOoJIMKe, MOIOeJib
CKOIIOJIaMMHa Ha MBIIKM ([IOOKOXHAad WJIM TpaHcIepMallbHad), MOIOeJb
Botulinumn Ha CJe3HOM XeJjle3e MbIM WIM JiodoM M3 pada  CIOHTAaHHHX
ayYTOMMMYHHEX MOIeJIeM Ha TPH3yHax, KOTOophe IPUBOIOAT K IUCOYHKLUM
TJIa3HOM  XeJle3H (HammpuMep, NOD-SCID, MRL/lpr wmimmu NZB/NZW)
(Barabino m 1np., Experimental Eye Research 2004, 79, 613-621 wu
Schrader u mp., Developmental Opthalmology, Karger 2008, 41,
298-312, comepXaHre KaxIo¥ M3 KOTOPHX BKJIOUEHO B HACTOAMYD
3adBKY BO BCeM IIOJIHOTE TIIOCPEeldCTBOM CCHUIKM) . KOHEeUHHEe TOUKM DTUX
MomeJie¥ MOTYT BKJIOUATH I'MCTONATOJOIMI TJIA3HHX Xejle3 M IJlas3
(POTOBUUH ¥ T.O.) ¥, BO3MOXHO, KJacCHUUeCKMuM TecT lupMepa WJIM €TI0
MOIMOUUMPOBAHHEE BapraHTH (Barabino m 1Op.), C TIIOMOmBI KOTOPHX
U3MEPART BHPa®OTKY CcJies3kl. AKTMBHOCTBL MOXeT OBTHL oIpeldejieHa IIPpU
IIOMOIM IO3UPOBAHUSA UYepe3 MHOXeCTBEHHHEe IIYyTM BBeleHUS (HaIpuUMep,
CUCTeMHHE WMJIM MeCTHHE), KOTOopOoe MOXHO HaudaTb Iepel WM IIOoCJe
[IOSIBJIEHUS M3MepPIeMHX IPOoABJIeHUNM 3adojieBaHuAg.

ATeHTH MOXHO OlleHUBAaTh Ha onoHOM VI HECKOJIbKUX
OOKJVMHUUECKUX MOIOeJIIxX YBEeMTOB, M3BECTHHX CclelMaJMcTaM B IaHHOM
oBjacTu TexHMKM. K HMM OTHOCATCH, 0e3 OI'paHUMUEeHMsa, MOIeJu
SKCIEePUMEHTAJIbHEX ayTOMMMYHHEX VBeuToBR (EAU) ¥ MHOYIMPOBAHHEIX
SHOOTOKCHMHOM yBeuToB (EIU). OSOkchnepuMeHTH EAU MOXHO IIPOBOOUTE Ha
KpoJIMKax, KpHCcax WJIM MHIMAaxX, W 2TU SKCIEPUMMEHTH MOTYT BKJOUATH
IIaCCHBHYI WMJIM aKTUMBHYID MVMMyHM3aluio. Hanopumep, Jodos M3 pana
AHTUT'€HOB CeTUaTKM MOXHO MCIIOJIB30BaThk IJIA CEeHCUOMIM3UMPOBAHUA
XMBOTHEIX K  COOTBETCTBYKIEMY MMMYyHOTeEHY, [I0CJle  4ero njasa

KMBOTHEIX MOXHO VIMMYHNMI3VPOOBATE TeM Xe AHTVIT'€HOM. MoneJib EIU
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apJseTca 0oJlee OCTPOM U BKJOUYAET MECTHOEe WMJIM CUCTeMHOe BBeIeHUe
JIUTIOTIONIMCaxapuaoB B cyOJeTalJIbHEX IO03ax. KOHEUHHE TOUKM IJId 00emx
momeJie EIU m EAC MOTYT BKJIOUATE M3yUYeHMe TJla3HOTO OHa, M, Ccpelu
Ipouero, IMCTONATOJIOTMI. O9OTKM MOIeJM paccMaTpupBaklTca Smith m 1p.
(Immunology and Cell Biology 1998, 76, 497-512, comepxaHue
KOTOPOM BKJIOUEHO B HACTOAMYH 3asgBKYy BO BCeM IIOJIHOTE IOCPpeICTBOM
CCBUIKM) . AKTMBHOCTL OIIpeneJsidioT I[IpKM IIOMOMKM IJO3UMPOBaHMUA Uepes
pasHee OyTM BBeleHMA (HalpuMep, CUCTeMHBEe WJIM MeCTHHE), KOoTopoe
MOXHO HauaTh IIepel WM IocJie II0OABJIeHUS U3MEepPSeMBIX [IPOSBJICHUN
3aboJjieBaHMA. HeKOTOpHE MOOENM, IIepeuMCJIEHHBEE BHIIEe, MOTYT TaKxXe
pPasBMBATEL CKJICPUT/SOUCKIIEPUT, XOPUOUIOUT, LIUKJIUT WIM MUPUT U,
CJIemoBaTeJIbHO, IIOJIe3HH IIPpM UM3YUYeHMM I[IOTeHUMAaJLHOM aKTUMBHOCTHU
COeIMHEeHUM NOJId TepaleBTUUeCKOTO JieueHMsa 2Tux 3abojileBaHuM.

ATeHTH MOXHO TakXe OlLEeHMBATL B OIHOM MM  HECKOJbKUX
OOKJIMHMUECKMX MOIOeJIAX KOHBIHKTUMBUTOB, WM3BECTHEX CIelMaJiMCTaM B
ODaHHOM obJlacTuM TEeXHUKUA. YKaz3aHHHE MO eJIn BKJIOUAKT, Hes
OoTpaHMUeHMsa, MOIeJM Ha TIPH3YHax C MCIOJb30BaHMEM MOPCKOWM CBUHKH,
KPBEICH WMJIM MBIIM. MomesiM Ha MOPCKOM CBMHKe BKJOUADT MOOENM, IIPpU
KOTOPHX MCIOJBb3YIOT AaKTUBHYHD MJIM I[AaCCHUBHYI MMMyHMU3ALWO W/UIINU
VMMYHHEE IIPOTOKOJIEl MMMyHM3alMM aHTUIeHaMM, TaKMMU KaK OBaJlbOyMUH
i aMbposud (paccMoTpeHO B Groneberg, D.A. um gp., Allergy 2003,
58, 1101-1113, conmepxaHMVe KOTOPOM BKJIOUEHO B HACTOAMYKD 3aidBKY BO
BCeM TIIOJIHOTEe IIOCPeICTBOM CCBUIKM) . MoImeJiM Ha KpeCax UM MeIIax B
1IeJIOM CXOIOHH C MOOEJIAMM Ha MOPCKOM CBMHKe (TaKXe PacCMOTPEHO
Groneberqg) . AKTHMBHOCTD MOXeT OHITH ompeneyieHa npu IIOMOIIN
OO3UPOBaAHUSA yepes MHOXECTBEHHHE Iy TH BBeIeHUs (HanpuMep,
CUCTEeMHHE WMJIM MeCTHHE), KOTOpOe MOXHO HaudaTb Iepel WM II0oCJe
I[IOSABJIEHUSA MU3MepsIeMHxX IIPpOoABJIeHUM 3aboJeBaHMsa. KoHeuHHEe TOUKM IJIA
TaKMX MccJleIoBaHUM MOTYT BKJIOUATH B ceb4, HalprMep,
TUCTOJIOTUUECKUM, VIMMYHOJIOTHUECKUM, DUOXUMHYU e CKIUM AN
MOJIEKYJIAPHEM aHaJIM3 IJIal3HBX TKaHeM, HalpuMep, KOHBIOHKTUBEH.

[lpuMep G: BammTa KOCTMU In VIiVo

CoenuHeHUSA MOXHO OLIEHMBAaTh B pPasIIndHBEIX OOKJIMHMYUECKUX
MOIeJIIX OCTEOIIeHUM, OCTeOollopo3a WM pe30pbluuu KOCTH, W3BECTHHX
crieuMaJMcTaM B OaHHOM o06JlacTM TexXHMKM. HanopuMmep, TPH3YHOB IIOCJHe

OBapPMSKTOMNNU MOXHO MCIIOJIE3OBaTh IOJIA OLlEeHKU CIIOCODHOCTH
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coeIMHEeHUM BJIMATL Ha IIPM3HAKM U MapKepH peMoIeJIMpOoBaHua u/WUian
IioTHocTM kKocTm (W.S.S. Jee m W. Yao, J Musculoskel. Nueron.
Interact., 2001, 1(3), 193-207, comepxaHte KOTOPOM BKJIOUEHO B
HaCTOAmMyl 3adBKYy BO BCeM IIOJJHOTe IIOCPEelNCTBOM CCHJIKM) . Kpowme
TOTO, IUJIOTHOCTL M apPXUTEKTYypy KOCTHOM TKaHM MOXHO OlEeHMBaAThL Y
KOHTPOJIBHEIX  WJIM  I[IOoJIydanlMX  COeOMHeHMe  IPH3YHOB Ha  MOOEJIAX
OCTeOoIlleHuN, BLHISBAHHOM Tepanmen (HanpuMep, TJIOKOKOPTUKOMIAMN )
(Yao m pgp. Arthritis and Rheumatism, 2008, 58(6), 3485-3497; wu
id. 58(11), 1674-1686, comepXaHMe KOTOPHX BKJIOUEHO B HaCTOSIYIO
3agBKY BO BceM TIIOJIHOTe  IIOCPeICTBOM  CCHJIKM) . Kpome  TOTO,
BOBIeMCTBME COeIMHEHUVM Ha pe30pdlMio M IIJIOTHOCTL KOCTM MOTYT OHTDL
OlleHeHB Ha MOIeJIAX apTpMTa Ha TI'PH3YHAax, OIMCAaHHHBX BHIIe (IIpUMep
E) . KoHeuHBHEe TOUKM IJIS BCexX B5BTUX MoOeJel MOTyT OTJUUYATbLCH, HO
JacTOo BKJIKOUAKRT B CcebsS TIMCTOJOTMUYECKME M PaIMOJIOTMUYECKME OILEeHKHU,
a TaKxXe VMMYHHOTHCTOJIOTHMED U COOTEBEeTCTBYyKHIME BMOXVMHNUECKIME
MapKepPH KOCTHOT'O PEMOINEJIMPOBAaHUA.

[IpuMmep H: Momejsib Ha TpaHCT'eHHEX Memax S100A9

PaHee OBLIIO [IOKaszsaHo, uTo TPaHCI'eHHEIe MBI S100A%
ODHapyXMBaKT HakKoIJieHre MDSC B KOCTHOM MO3T'e, UTO COIPOBOXIOaeTCd
pPasBUTHEM IpOTPEeCCUBHOM MyJIb TUJIMHEeMHOM LUMUTOIIEeHUN u
IMTOJIOTUUECKOY IMUCIJIa3uM, aHajloTrmuHo¥ MIC. KpoMe TOTO, paHHee
IPUHYINUTEeJIbHOe co3peBaHre MDSC, BH3BaHHOe JMOO IIOJIHOCTBK TpaHC-—
PEeTUMHOERBOWV KUCJIOTOM, JmMbO nOpephBaHmMe CD33 cUT'HaJMHIAa aKTUBHOTO
MMMyHOpellelITopa  TUPO3UH-3aBUCUMON aKTMBaALMM, OCHOBAHHOTO  Ha
MoTMBe (ITAM-ocCHOBaHHasA) apamnTepHoTro ©Oejydka (DAP12), HDO3BOJIAJO
COXPaHUTL TI'eMaToJIOTMUeCcKuM ¢eHOTUII M obecleumnBalJio CMATUeHH e
3aboJjieBaHMa. 9Ta cHUCTeMa MOXeT OHTbL IIOJIE3HOM IOJIS OLEeHKM BJIWAHUSA
Ha MHIUOUPOBAHUE JAK1 opu MIOC-rtomofOHOM 3aboJieBaHUNU B
OOKJIMHMUECKOM  MOIEeJIM. J. Clin. Invest., 123(11) :4595-4611
(2013), CoOTBeTCTBEHHO, CeJIeKTHMBHEM uHIHOUTOp JAK]l posupyeTcd
yepes KeJTY DIOUHEBIMA SOHLO. CriocoBHOCTB COeIVHEeHUMN YMEHBLIIATE
HUTOIIEHVUM WM LUTOJOTUMUECKYKR OUCIUIa3zuKe HaOJoIalld Ha TPaHCIEeHHBX
Memmax S100A9.

CneumaJgmMcTaM B  OaHHOM oOJlacTM  TexXHMKM IIoCcJe M3YyUeHUd
IpUBEIEeHHOTO BHIIEe ONMCaHMA OyOYyT TIIOHSATHHE Pa3JIMUHEE MOIMOUKALIUU

MBO@peTeHMH ITOMIVIMO TEeX, KOTOPHE OIIMCAaHEI B HacTosAmen 3adBKe.
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[lpenmnoJjlaraeTcss, UYTO YKa3aHHHE MOIMOMKALMM Takke BXOOAT B O0O0BEM
npuiaraeMoy GopMyJiEl M300peTeHMsa. ComepXaHMe KaXIOoT'o IOKYMeHTa,
NPVBEOEeHHOTO B HACTOAMmMEeM 3asaBKe, BKJOUAas BCe IIaTEeHTH, I[IaTeHTHHE
3aABKM M OyOIMKaLMM, IIOJIHOCTBI BKJIOUEHO B HACTOAMYKD 3asaBKY

IIocpencCcTBOM CCHIJIOK.
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$OPMYJIA U3OBPE TEHHA

1. CoenuHeHue OopMyJiEL 1:
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Wi ero dpapMalleBTHMUECKM [IpMeMJIieMas COJIb; T'Oe:

Cyl npencraBJdeT cobom benm, IMPUONII, NIMPUMUOVHWII,
OIUPa3UHUII WJIM [OUPUIOa3UMHWII, KaxIOui M3 KOTOPHX HeoBa3aTelJIbHO
3aMemeH 1, 2, 3 wimm 4 TpylrnaMyM, He3aBUCUMO BHOPaHHEMU U3 R?, R%
R> u R6;

Y npencrarJjgeT cobomt N miam CH;

R! opencraByageT cobom Cig aJIKWJI, Ci_¢ TajJioTeHaJIKWUII, Cs7
LIMKJIOaJIKWII, Cs_7 LIMKJIOAJIKMII-Cq_3 aJIKWII, 4-"7-4JIeHHHEM
TeTepOUMKIIOAaJNKMII, 4-7-4JIeHHEN TI'eTepOoUUKJIOaNKMUI-Ci_3 aJlkwui, oGeHun,
beHnII-C1_3 AJIKWJIL, 5-6-UJIeHHB TreTepoapuil MJIN 5-6-uyJjleHHHN
reTepoapmii-Ci_3 aJIKWJI, KaXOBM M3 KOTOPHX HeoOdA3aTeJIbHO 3aMemeH 1,

2 MIM 3 3aMEeCTUTEJIAMM, He3aBUCUMMO BHOpaHHBEMM M3 dTopa, xJopa, Ci-

3 aJjikmja, -OH, -0(C;.3 ajgkwmi), -CN, -CFs;, -CHF,, -CH,F, -NH,, -

NH (Cqi-3 andxmi), -N(Ci.3 aldkmi),, -C(=0)N(Ci.3 aJkrui),, -C(=0)NH(Ci_3
aJKmi) , -C (=0) NH,, -C(=0)0(C1-3 aJaxwui), -S(=0),(C1-3 aJgkwmi), N
S(=0)2,(C3.g LUKIJIOAJIKMI) , -C(=0) (C3z.g LMKIIOAJIKMII) u -C(=0) (Cqi_3
aJIKWII) ;

R npencraByageT cobo H wmiam Ci3 aJKWJI; I'Ie YyKa3aHHHM Ci_3
aJIKMJI HeoOsg3aTeJIbHO 3aMemeH 1, 2 miamM 3 3aMecTUTeJIAMM, He3aBUCHUMO
BHOpaHHEMM U3 ¢@Topa, xJjopa, -0H, -0(Ci_3 anxkwmia), -CN, -CFj3, -CHF,,
-CH,F, NH;, -NH(Ci-3 ajnxmi) U -N(Ci-3 aJIKWJI) »; WJIU

R! u R? COBMECTHO C aTOMOM asora, K KOTOpOMY OHU
opucoenuHeHs, o6pasyiT 4-, b5- uIM 6-4JjleHHOe TIeTepOolLMKJIOaJKMUJILHOEe
KOJILIIO, KOTOpoe HeoB4d3aTeJIbHO 3aMemeHo 1, 2 uiIM 3 3aMecTUTeJIaMHu,
He3aBUCKMO BHOpaHHEMM M3 F, Cl, -0H, -0(Ci-3 anxkwmia), -CN, Ci3
aJlkmila, Ci.3 rajioreHaJkmia, -NH,, -NH(C;.3 anxwmi), -N(Ci_3 aJIKMI),, -
CH>,CN m —-CH,O0H;

R® npencraBjageT cobom H, F, C1, -CN, Ci3 ajgxwmia, Cqi3
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dropankmi, -0(Ci_3 anxwui) wmuianm -0 (Ci_3 dTOopaJIKuiI) ;

R? npencraBjageT cobom H, F, C1, -CN, Ci-3 aJgxwmyia, Ci-3
dropasikmii, -0 (Ci-z ajkwmi) wmiam —0OC (Ci_3 dTOpaJIKmi) ;

R npencrarjgsgeT cobom H, F, C1, -CN, Ci-3 aJgxwmyi, Ci-3
dropaskmia, -0(Ci-3 anaxkwmi) wuam -0C (Ci-3 dTOopaJIKUiI) ;

R® nmpexcraBiser coGott H, F, Cl, =-CN, Ci3 ankmia, Cis
dropaskmi, -0(Ci-3 ajgxwmi) wuam —-0C (Ci_3 dTOpaJIKMI) ;

R’ npencraBjgeT cobom H, F, Cl, Ci-3 ajgkwmji, Ci_3 TaJIOTeHaJIKWJI,
-NR''R'®,  -NHC (=0)R'"", -C (=0) NR'#R'7?, -NHS (=0),R*™  wm -
S(=O)2NR”aR”b, Iroe ykKasaHHBM Ci-3 aJIKMJI Heo®ga3aTeJIbHO 3aMemeH 1, 2
Wi 3 3BaMecTUTeJaMM, BeOpaHHEMM M3 F, Cl, -CN, -CF;, -CHF,;, -
CH,F, -NH,, -NH(CHs3), -N(CHs),, OH, -0OCHs;, -0CFj3;, -OCHF, m —-OCHF;

R® npencraBideT cobom H, F, Ccl, Ci-3 aJsIkmJl  wmiInm Ci_3
TaJIoTeHaJIKWUII;

R’ opencraByageT cobom H, F, Cl, Ci.3 ankwui, Ci;_3 TaJJOTeHAJKWI,
uukJjonponui, -CN, -NH,, -NH(C; 3 ajaxwmia) wiau -N(Ci_3 aJKWiI),, IIe
YVKa3aHHBN Ci.3 AJIKIIL Heob®4g3aTeJIbEHO 3aMelleH 1, 2 M 3
3aMecTUTeJIaMM, BEOpaHHEMM M3 F, xjopa, -CN, -CF3;, -CHF,, -CHF, -
NH, m OH;

RO IpenCcTaBJISET cobom H, F, cl, Ci 3 aJIKII, Ci 3
TrajloreHaJIKMJI, LIuMKJIonponmi, -CN, -NH,, -NH(Ci 3 aaxwmia) wmiu -N(Ci_3
aJIKII) o, TIOe ykaszsaHHBHM Ci 3 aJIkMJI HeoBg3aTeJIbHO 3aMmemeH 1, 2 miam 3
3aMeCTUTeJIIMM, BHOpaHHEIMM U3 F, xJjopa, -CN, -CF3;, -CHF,, -CH,F, -
NH, n OH;

R’ npencrTaBygeT cobon Ciog aJxmj, o¢eHmJ wWiInu 5-60-UJIeHHHMN
TeTepoapnil, KaxOul M3 KOTOPHX Heoda3aTeJIbHO 3aMemeH 1, 2, 3 wWiu
4 He3aBUCUMO BHOPaHHHEMM 3aMeCTUTEeJIAMU R?";

R*’e npencTaBjsgeT cobo H wmam Ci-3 aJIKWI;

R7P npencTaBJsgeT cobor Ci-3 aJIKWJ, HeoOA3aTeJIbHO 3aMelleHHBEN
1, 2 mim 3 BaMecTUTeNaMM, BHOpaHHEMM U3 F, xjgopa, -CN, -CFs,
CHF,, -CHpF, -NH,, -NH(CHs), -N(CHs),, OH, -0OCHs m -0CFs3, -OCHF; wm
-OCH.F; m

KaXIBI R?" wesaBuMCUMO BEIOpaH M3 rajoreHa, -0H, NO,, -CN, Ci-s3
ajikujia, Co.3 aJikeHuJla, Cp_3 ajJIkuHwmila, Ci-3 TaJioeHaJIKuJa, LIMaHo—-Cq_3
ajkwmia, HO-C;-3 ajnxkwmia, CF3—Ci-3 I'MOpokcumaskuija, Ci-3 aJKOKCU-Cji_3

ajikujia, Cs.7 LUKJIOaJIKMJa, Ci-3 aJIkokcu, Ci-3 TrajJlor'eHaJIKOkcu, HyN-,
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(C1_3 aJjgxwmia)NH-, (C1_3 aJgxwmi),N-, HS-, Ci.3 ajaxkuia-S—-, Ci.3 aJKuUI-
S(=0)-, Ci-z anxwmi-S(=0),—, kxapbammia, Ci-3 aJrkuiakapOamuia, au(Ci-3
aJIkmil) kapbamMuiia, kapbokcu, Ci-3 anxkwuia-C (=0)-, Ci-4 ajnrkokcu-C (=0)-,
Ci-3 aJaxkwmia-C (=0) 0-, Ci-3 aJgxwmj-C (=0)NH-, Ci-3 aJgxwmj-S (=0) ,NH-,
HoN-SO,—, Ci1-3  aJgxmy-NH-S (=0) .-, (Ci-3  anxwmi) oN-S (=0) »—, HoN-
S (=0),NH-, Ci-3 aJaxmy-NHS (=0),NH-, (Ci-3 ajxwmi) oN-S (=0) ,NH-, HyN-
C(=0)NH-, Ci-3 ajxkmyi-NHC (=O)NH- 1 (Ci-3 ajgxmi) N-C (=0)NH-.

2. CoemmHeHMe 1o n. 1, umenmee OopmyJsy Ila:

R5
N:—><> w:g_(o
Y 4
N—N ‘g\—x I}I—R1
3
R7 2 R8 R R2
R9 7 R10
)}
HN-N ,

Ta

WIM ero dapMaleBTHMUECKM IpMeMJIeMas COJIb.

3. CoemuHeHue 1o n. 1, umewnmee dopmysy la:
_>CW§—<
Y
N—N _{§—

4
X N -R!
?C "

Ta

UM ero dpapMalleBTUUECKM IIpMeMJieMasd COJIb; The:

X mpencrtaBageT cobor N wmiam CR*;

W npencrtaBasgeT cobou N miam CR®;

Y npencrarJjsgeT cobomt N uam CH;

R! opencraByigeT cobom Cig¢ aJIKWJ, Ci¢ TaJIoOTeHaJIKWUII, Cs-6
LIMKJIOAJIKWII, Cs g LIUKJIOaJIKMUII-C1 3 aJIKJI, 4-6-YJIeHHHN
TeTepOUMKIIOAJNKMII WM  4-6-UJIeHHHM  TIeTepolMKIoankmuiI-Ci 3 aJKui,
KaxIb n3 KOTOPHIX HeoO043aTeJIbHO 3aMeleH 1, 2 I 3
3aMeCTUTEJIAMY, He3aBUCKMO BHOpPaHHEIMM M3 pTopa, xJjopa, Ci-3 aJrKuia,
—OH, —O(C173 aJ'IKMJ'I), —CN, —CF3, —CHFz, —CHzF, —NHz, —NH(C173 aJ'IKT/IJ'I),
-N(Cq1-3 aJxwmi) o, -C(=0)N(Cqi.3 aJKWMJI) 2, -C(=0)NH (Cq1-3 aJjgxwui), -

C(=0)NH,, -C(=0)0(Ci3 ajmkwmia), -S(=0)2(Ci3 aygrmia), -S(=0)2(Cse
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HMKJIoaJIKMJI) , —-C (=0) (Cs ¢ HMKJIOAJKMII) U —-C (=0) (Ci_3 aJIKMJI) ;

R? npencraByageT cobor H wmiaum Ci-3 aJKWUJI; T'IOe yKa3aHHEM Ci-s3
aJIKMJI HeoOdA3aTeJIbHO 3aMelleH 1, 2 wiIM 3 3aMeCTUTEeJIAMM, He3aBUCHUMO
BHOpaHHEMM U3 ¢TOpa, xJjopa, -0H, -0(Ci-3 anxkwmi), -CN, -CF3, —-CHEF,
—-CH2F, NH,, -NH(Ci-3 ajxmj) M -N(Ci-3 aJIKWJI) 2; WK

R* u R? COBMECTHO C aTOMOM asoTa, K KOTOpOMY OHU
OpucoenuHeHs, o6pasyoT 4-, 5- MIM 6-4JIeHHOe TIeTepOLMKJIIOaJKUIBLHOE
KOJIBLIO, KOTOpOe HeoDA3aTeJIbHO 3aMemeHo 1, 2 uiu 3 3aMeCcTUTEeJIaMU,
He3aBMUCKMO BHOpaHHEIMM U3 ¢Topa, -0H, -0(Ci-3 anxwmia), -CN, Ci-3
ajkmila, Ci-3 rajioreHaJikmjla, -NH;, -NH(Ci-3 anxwmia), -N(Ci-3 aJIkMJ), U
—CH,CN;

R® npencraBiageT cobow H, F, Cl, -CN, Ci.3 augxwmi, -0CF;3;, -CFs
i -0 (Ci-3 aJKWUI) ;

R? opencraBiageTrT cobow H, F, Cl, -CN, Ci3 anxkmia mam -0(Ci_3
aJIKWII) ;

R® npencraBiageT cobow H, F, Cl, -CN, Ci3 anxkmia mam -0(Ci_3
aJIKWII) ;

R® npencraBjageT cobtom H, F, Cl, -CN mam Ci_3 aJKWJI;

R’ npencraBjageT cobom H, F, Cl, Ci.3 ankwui, Ci;_3 TaJIOTeHAaJKWI,
-NR''R'?, -NHC (=0)R*"®, -C (=0) NR'?R'7?, -NHS (=0),R*™®  wm -
S (=0) ,NRY*RY™, pme yrasauuoii Ci 3 alikMJl HeoBS3aTeslbHO 3aMemed 1, 2
uwiM 3 3BaMecTUTeJisMM, BHOpaHHBEMM M3 F, Cl, -CN, -CF3, -CHF,, -
CH,F, —-NH, m OH;

R® rpencraBJdeT cobom H, F, Cl, Ci3 aJIkMJI  wmianm Ci_3
TaJIoTeHaJIKWUII;

R’ npencraBygeT cobom H, F, Cl, Ci.3 ajakwuji, Ci;-3 TaJIOTeHaJKWI,
umkJonponui, -CN, -NH;, -NH(Ci-3 ajaxwmia) wiau -N(Ci-3 aJxKwui)p, IIe
yKa3aHHBEN Ci-3 AJIKNII HeobA3aTeJIbHO 3aMelleH 1, 2 WJIN 3
3aMeCcTUTeJIIMY, BHOpaHHEMM M3 F, xjgopa, -CN, -CFs;, -CHF,, -CHxF, -
NH, m OH;

RO IpencTaBJIgeT cobom H, F, cl, Ci-3 aJIKWII, Ci-3
rajJioTeHaJIkui, uukJonponmy, -CN, -NH;, -NH(Ci_3 ankwmia) wniam -N(Ci_3
aJIKMJI) 2, T'IOe YyKa3aHHBM Ci 3 aJIkMJ Heobg3aTeJIbHO 3amemeH 1, 2 miaMm 3
3aMecTUTeJIaMM, BEOpaHHEMM M3 F, xjgopa, -CN, -CF3;, -CHF,, -CHF, -
NH, m OH;

R’ npencrarasgeT cobom Ciog aJaxkwmi, ©GeHmJ WM 5—-6-4UJIeHHHEU
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TreTepoapmnii, KaxXOHM M3 KOTOPHX Heoba3aTeJlbHO 3aMemeH 1, 2, 3 wWiu
4 3aMeCcTUTeJISMM, He3aBUCHMMO BEHOPAHHEIMU M3 R?7;

R*’e nopencrTaBJygeT cobom H wmiam Ci-3 aJKkWi;

R7P npencraryageT cobom Ci-3 aJKMJI, HeoOAa3aTeJIbHO 3aMelleHHBN
1, 2 wmwm 3 3BaMecTuTesiIMM, BHOpaHHEMM M3 F, xJjopa, -CN, -CF3, -
CHF,, -CHzF, -NH, m OH, u

KaXIBI R?" wesaBucUMO BEIOpaH M3 rajioreHa, -0H, NO;, -CN, Ci-3
aJikmJia, Cp-3 aJkeHmsla, Cp-3 ajJIkMHMIIa, Ci-3 TajJioreHaJIKuJla, LIMaHoO—-Ci_3
ajikuia, HO-Ci-3 askwmia, CF3—Ci-3 IMOopokcHmasikuia, Ci-z3 aJKOKCU-Ci-3
ajikmjia, Cso7 LUKJIOaJIKMJIa, Ci-3 aJikokcu, Ci-3 TrajloTreHaJIKOkcu, HoN-,
(Ci-3 aJjxwmi)NH-, (C1-3 aJgxwmi) N-, HS-, Ci-3 ajaxkmia-S—-, Ci-3 aJIKuUJI-
S(=0)-, Ci-3 anxkuia-S(=0),—, xapbammia, Ci-3 alkuiakapOammia, ou(Ci-3
aJKmi) kapSammia, kapbokcu, Ci-3 anxkuia-C (=0)-, Ci-, ainxokcu-C (=0)-,
C1.3 ajaxkwmia-C (=0) 00—, C1-.3 aJgxwmija-C (=0)NH-, C1.3 aJgaxwmj-S (=0) ,NH-,
HoN-S0,—, Ci.3 aJIkmJI-NH-S (=0) »,—, (Cqi_3 aJIKMiI) oN-S (=0) »—, HoN-
S (=0),NH-, Ci.3 aaxkwmj-NHS (=0),NH-, (C1_3 aJgxwmi) N-S (=0) ,NH-, HoN-
C(=0)NH-, Ci.3 aaxkmj—-NHC (=O)NH- m (Ci-3 ajgxkwmi) N-C (=0)NH-.

4., CoenoMHeHMHe IO II. 3 WM ¢QapMalleBTUUeCKM IIpHeMIieMasd COJib
YKa3aHHOT'O COEeIOMHEHMuS, TIOe:

R* npencraBygeT cobom Ci_g aJIKWI, Ci_¢ TQJIOT'€HAJIKWUJI, Cs-6
HUMKJIOAJIKMII MM Cs g LUKJIOANKMII-C1 3 aJIKMJI, TI'IOe KaXOoll YKasz3aHHHM Ci g
ankmil, Ci g LUUMKJIOAJNKMII U Cs_g LMKIIOANKMII-Ci_3 aJIKMJI Heo043aTeJIbHO
3aMemeH 1, 2 winM 3 3BaMeCcTHUTeJIAMM, He3aBUCHUMMO BHOPaAHHBEMU U3
dTopa, -CF3 m MeTUIa;

opencraBygeT cobol H mam MeTus;
npencraByageT cobon H, F wuium Cl;
opencraBygeT cobom H mam F;

npencraByageT cobom H uam F;

R2

R3

R4

R5

R® mpepmcraBiaser coboit H wim F;
R’ OpencraBiageT cobtou H, MeTwis, >Tui uiau HO-CHo-;

R? OpencTaBJsgeT cobol H mMIM MeTWU;

RgﬂpeHCTaBﬂHeT cobom H, MeTHMJI MJIM 2TWJI; U

RO opencraByageT cobtou H, MeTmi, >Tuia uiau HO-CHo-.

5. CoenmHeHMre 10 JoOoMy U3 .. 2-4 win dapMalleBTUUECKU

npremsieMad COJIb YKa3aHHOTO COeIMHeHMA, I'e Y IOpencTaBJideT cobon

N.
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6. CoemmHeHMe 10 JoboMy M3 O.0. 2-4 winM OpapMaleBTUUECKU
opuemiieMas COJIb YKa3aHHOTO COeOuHeHMs, Toe Y OpelcTaBjgeT cobon
CH.

7. CoeIMHeHMe IO JOOMYy M3 II.II. 2-6 win OdapMalleBTUUeCKHU
npremMieMas CcoOJiIb YKa3aHHOTO CcoeluHeHusa, I'me X IMOpeacTaBjseT cobomn
N.

8. CoemmHeHMe 10 JiwboMy U3 I.IO. 2-6 WIKM ¢apMalleBTUUYeCKN
opuemsieMas CoOJIb YKa3aHHOTO COeOMHeHUs, I'Ie X IOpelcTaBJsgeT cobon
Cr?.

9. CoeIMHeHMe IIO0 II. 8 WIM OdapMalleBTUUECKM IIpueMiieMas CoOJIb
YKa3aHHOT'O COeIMHeHusd, IIe R? opencraBJygeT cobon H mam F.

10. CoemmHeHmMe 1o JgoboMy M3 .. 2-9 win oOQapMaleBTUUECKHU
opuemiieMas CoOJIb YKa3aHHOTO COoeduHeHMsa, T'Ie W OpelcTaBjsgeT cobon
N.

11. CoemmHeHuMe 10 JoboMy M3 II.II. 2-9 win oOQapMaleBTUUECKHU
opuemiieMas CoOJIb YKa3aHHOTO COeauHeHMsa, T'oe W OpelcTaBJfgeT cobon
CR®.

12. CoemmHeHuMe 1o . 11 miam QpapMalleBTUUYECKM IIpMeMJIeMas COJIb
YKAa3aHHOT'O COeIMHeHusd, IIOe R® npencraBjasgeTr cobom H, F wmam Cl.

13. CoemmHeHuMe 10 II. 11 miam dapMalleBTUUECKM IIpueMiieMas COJIb
YKa3aHHOTO COeIMHEeHMd, I'Oe R® nperncraBjsgeT cobton H mam F.

14. CoemmHeHuMe o . 11 miaM dapMalleBTUUECKM IIpMeMIeMas COJIb
YKasaHHOTO CcoenMHeHMs, roe R° npencraBjgeT cobom H.

15. CoemmHeHmMe 1o JwoboMy U3 O.0. 2-14 uiaM odpapMalleBTHUUECKHU
opuemsieMas COJIb YKas3aHHOT'O coeldMHeHUs, ITIe R’ opencraBjgeT cobomn
H niam F.

16. CoemmHeHmMe 1o JgoboMy M3 II.I. 2-15 mIM odapMalleBTUUYECKU
npuemiieMas CcOJIb YKas3aHHOT'O coelduHeHUs, TIOe R’ opencraBJygeT cobon
H mion F.

17. CoemmHeHMe 1o JgoboMy M3 II.I0. 1-16 uiIM dapMalleBTUUYECKHU
opuemiieMas COJIb YKas3aHHOTO CcoeldMHeHUS, B KOTOpOMu R? opencraBigeT
cobom H MM MeTuJ.

18. CoemmHeHuMe 1o JgoboMy M3 II.I. 1-16 uiIM odapMalleBTUUYECKHU
npuemiieMas COJIb YKas3aHHOT'O coelOuHeHUs, TIOe R? opencraBJgeT cobomn
H.

19. CoemmHeHuMe 10 JwboMy M3 II.I0. 1-18 wmiam odoapMalleBTUUYECKHU



136

npremMiieMas COJIb YKa3aHHOT'O COeIMHEHMH, TIIe R* opencraBJgeT cobon
Ci-¢ aJikmJi, Ci_¢ TaJiOTeHaJIKUJI, Ci3_g¢ LUMKIIOAJKMUII UJIU Ciz_g UMKIIOAJKMUII-Ci_3
aJIkiJI, TIOe KaxOel YyKaszsaHHHM Ciog aJikmil, Ci_g¢ LUKIIOAJKMII U Cs_g¢
UMKJIOAJIKMII-C1-3 AJIKNJII HeoOA3aTeJILHO 3aMelneH 1, 2 WJIN 3
3aMeCTUTEJIAMY, He3aBUCHMO BHOpaHHBEMU U3 dTOopa, -CF3 U MeTmia;

20. CoemmHeHMe 10 JwboMy M3 I.I0. 1-18 wmiam odapMalleBTUUECKU
npremiieMas COJIb YKas3aHHOTO COelIMHEeHMd, TOe R* opencraBJjgeT cobom

M3ONPONnII, DTUJI, l-MeTHnponui, 2,2, 2-Tpudrop—-1-MeTUIIsTUI, 1-

HUMKJIOTIPOIUIIS TUII, LUMKJIOIIPOINII, 1-TpudTOopPME TUIILMUKIIOIPOINII, 1-
HUMKJIOTIPONUII-2, 2, 2—-TPUPTOP3 TUII, 2,2,2-TpUdTOP TN WJIN 2,2-
OIUOTOPSTUI.

21. CoemmHeHMe 110 JOoMy M3 nO.n. 1-18 miam dapMalleBTUUECKU
opuemiieMas CcOJIb yKas3aHHOTO coeldMHeHUsa, TIOe R* opencraBJygeT cobon
V30NPONWJI, 3TWJ, 1-MeTUJINPONWII MU 2,2, 2-TpudTop—1-MeTUJI3 TN .

22. CoemmHeHMe T1I0 JOOMy U3 .M. 1-21 miam dapMalleBTUUECKU
npuemiieMas COJIb yKas3aHHOT'O coelOuHeHUs, TIOe R’ opencraBygeT cobon
H, meTrws, sTmi miam HO-CH,-.

23. CoemuMHeHMe T1I0 JOOMYy M3 .M. 1-22 win OdapMalleBTUUeCKU
npuemsieMas COJIb YyKas3aHHOT'O coeOuHeHMs, TIOe R® opencraBJygeT coboun
H nin meTwms.

24 . CoemmHeHMe 10 JwboMy M3 I.I0. 1-22 miaM dapMalleBTUUECKU
opuemsieMas COJIb YyKas3aHHOI'O CcOoeOMHeHUs, TIOe R® npencTaBJisgseT cobou
H.

25. CoemuHeHMe 10 JboMy M3 O.0. 1-24 wmin dapMalleBTUUECKU
opuemsieMas COJIb YKas3aHHOT'O coeldMHeHUs, ITIe R’ opencraBjgeT cobomn
H, MeTny MM >TWUII.

26. CoemmHeHMe TI0 JOoMy M3 HO.0. 1-24 nian dapMalleBTUUECKU
npuemiieMas CcOJIb YKas3aHHOT'O coelduHeHUs, TIOe R’ opencraBJygeT cobon
H.

27. CoemmHeHMe 10 JOoMy M3 NO.0. 1-24 nian dapMalleBTUUECKU
npuemiieMas COJIb YKas3aHHOTO coeOuHeHUs, TIOe R’ opencraBJgeT cobon
MeTWJI.

28. CoemmHeHMe 10 JOoMy M3 HO.N. 1-27 nin dapMalleBTUUEeCKU
opuemiieMas COJIb YKa3aHHOTO CcOoeIMHeHud, TIae R opencTaBageT cobon
H, meTrms, sTmi miam HO-CH,-.

29. CoenuHeHMe 110 JoOoMy M3 .. 1-27 wuiu odapMalleBTUUeCKU
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InprmemMiieMad COJIbB YKasaHHOI'O COeIMHEeHWMHA,

H.

30. CoemmHeHMe 10 JodOoOMy M3 II.II.

InprmemMiieMasda COJIb YKasaHHOI'O COeIdVHEHWMA,

MeTMJI.

31. CoernmMHeHMe 1o JodoMy M3 II.II.

InIprmemMiieMasda COJIb YKas3aHHOI'O COeIMHeHWMHA,

STWII.

32. CoemmHeHMe 10 JoboMy M3 II.II.

IIprmemMiieMad COJIb YKas3aHHOI'O COeldVMHeHMA,

HO-CHz—-.

roe R' mpencraBigeT coboir

1-27 wnnn dapMalleBTUUECKU

roe R mpencraBigeT coboir

1-27 wnnm GapMalleBTUUeCKU

roe R' mpencraBigeT coboir

1-27 win dapMalleBTUUYECKU

roe R'° mpencraBigeT coboir

33. CoemmuHeHMe 0o Jwobomy wnu3 no.n. 1-4, 8-9 m 11-32 wiu

@apMaHeBTquCKM InpruemMiieMad COJIB YKa3aHHOI'O COeIMHEeHMA, UMMeKIee

Qopmyaty IT1:

R RS
NEE—T : o)
N
w—N w—R1
R\ ~gt R° R e
/
HN—N ,
11

mijim ero @apMaHeBTquCKM IpremMiieMaa

COJIb .

34. CoemuHeHMe 110 Jodomy M3 1n.m. 1-4, 8-10 m 15-32 wiau

@apMaHeBTquCKM InpruemMiieMad COJIbB YKa3aHHOI'O COeIMHeHMA, JMeKlee

Qopmyary IIT:

R RS
NEE—j><> — 0O
N /
y—N ) N w—R
R\t R R?
RO~ \R"0
/

HN—N ,

TIT

WIM eTro dapMaleBTHUECKM IpMeMJIeMas COJIb.

35. CoemuHeHMe 10 JoOoMy M3 II.II.

1-4, 7, 10 m 15-32 wam

@apMaHeBTquCKM InprnemMiieMasd COJIbB YKa3aHHOI'O COeIMHEHMA, UVMeKIee

Qopmyaty IV:
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R5
N= N=ﬂ$_4?
><:N /
N—N _{§_N N—R!
R3
R~ R0
/
HN—N ’

Vv
WIM ero papMalleBTUUECKM IIpMeMJieMas COJIb.
36. CoemmHeHMe 1o Jwobomy wm3 n.n. 1-4, 8-9 wm 11-32 wau

(]_)apMaLLeBTMT{eCKM InpruemMiieMad COJIbB YKa3aHHOI'O COeIMHeHMA, UMMeKlIee

Qopmyaiy IIa:

R RS
N= o}
/—N N—R!

R’ 2 ~R8 R® R* R’,z

RQ z R10

/
HN—N ,

ITa

WM ero dpapMalleBTUMUECKM IIpMeMiieMas COJIb.
37. CoeigmHeHMe 1o Jmwodomy w3 n.mno. 1-4, 8-10 m 15-32 wuam

(]_)apMaLLeBTMLIeCKI/I InprnemMiieMasd COJIB YKa3aHHOI'O COeIMHEHMA, UVMeKIee

Qopmyaty ITlIa:

ITTIa

WM ero dapMalleBTUUECKM IIpMeMiieMas COJIb.
38. CoemmHeHMe 10 JimobomMy w3 n.mno. 1-4, 7, 10 m 15-32 wawm

(]_)apMaLLeBTT/[T:IeCKI/I InpruemMiieMad CoOJIB YKa3aHHOI'O COeIMHEeEHMA, UJMeKIee

Qopmyaiy IVa:
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R5
N= Nzg_«o
4
N—N ) N ITI—R1
R3
R~ R0
}
HN—N ’
IVa

WM ero dapMalleBTHUUECKM IIpMeMieMas COJIb.

39. CoenuHeHMe IO II. 1, BEHOpaHHOe U3:

5-[3- (umanomMeTn) —-3- (3'-meTmyn-1H, 1 'H-4, 4 ' -6unupaszoj-1-
i) azerunuH-1-wmi] -N-[ (1S) -2, 2, 2-rpudrop—1-Me TUIIS TWUJI ] INpa3UH— 2~
KapBokcamMm1na;

5-[3- (umanomMeTmi) —-3—- (3'-meTmy—-1H, 1 'H-4, 4 ' -6unupaszoya-1-
i) azeTunrH-—1-wi1] —~-N-M300ponuiinnpasuia-2-kapbokcaMmia ;

4-[3- (umanoMeTmJ) —-3— (3’ —-mMeTmn—-1H, 1" H-4, 4’ -6unupaszoja-1-
mi) azseTuaui-1-wmi] —-N-u3onponmuiabeH3aMuaa ;

4-[3- (uma"HoMeTmJ) —-3— (3’ —-mMeTmn—-1H, 1" H-4, 4’ -6unupaszoj-1-
wi) aseruauH-1-wmi] -2, 5—-ouprop-N-[ (1S) -2, 2, 2-TrpudTop—-1-
MeTUJISTUI ] OeH3aM1ia ;

4-[3-(1H,1"H-4, 4’ -Bunupaszoj-1-mi) -3- (UMaHOMETUJI) a3eTUINH— 1~
uinl-2,5-oudrop-N-[ (1S) -2, 2, 2-tpudrop-1l-MeTuinsTnj] OeH3aM1La ;

5-[3- (umaHomeTm) —-3- (3, 3'"-oumeTun-1H, 1 'H-4, 4 ' -Ounupa3oJ—-1-
W) azeTuamui-1-mi] —-N-M30nponujinmMpas3mrMH-2-kKapOoKkcaMm1oa ;

4-[3- (uma"nomMmeTmJ) -3- (3’ , 5’ —ogumeTnisi—-1H, 1" H-4, 4’ -Bunmrpaz3oJi—1-
wi) azeruauH-1-ui] -2, 5—-ouprop-N-[ (1S) -2, 2, 2-TrpudpTop—-1-
MeTUIIDTUII] OeH3aM1Ia ;

5-[3- (umanomMmeTwmi) -3- (3’ , 5’ —ogumeTnn—-1H, 1" H-4, 4’ -Bunnpaz3oJ—1-
i) azeTunrH-1-mi1] ~-N-M300ponuinnpasuia-2-kapbokcaMmia ;

5-[3- (umanomMeTmi) -3- (3", 5'-gumeTnn—-1H, 1 '"H-4, 4’ -BunnpazoJ—1-
i) aserunuH—1-wmi] -N-[ (1S) -2, 2, 2-rpudrop—1-Me TUIID T | INpa3UH—2—
KapBokcaMmna;

5-[3- (umanomMeTmy) —-3- (3—-MeTmi—1H, 1’ H-4, 4’ -bunmpaszsoj—1-
i) azeTunrH-1-mi1] ~-N-M300ponuiinnpasuia-2-kapbokcaMmia ;

5-[3-umaHomeTm) -3— (3’ —sTmn-1H, 1" H-4, 4’ -6unupaszoj-1-
wi) azserunuH-1-wmi] -N-[ (1S) -2, 2, 2-tpudTop—1-MeTUIID T | IMPpa3UH—2—

KapbokcaMmma;
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4-{3- (umanomMeTmy) —-3- [ 3’ - (rugpokcuMeTmi) —1H, 1" H-4,4" -
funmpaszsoJi—-1-ui]azeTuaua-1-muiu} -2, 5-gudrop-N-[ (1S) -2, 2, 2-TpudTop-
l-mMeTmnsTUII] OeH3aMMIa ;

4-{3- (uma"nomMeTwJ) —-3- [ 3— (ruopokcuMeTuJ1) -3’ -MeTns—1H, 1" H-

4,4’ -ounmpaszoy-l-wi]aserunua-1-un} -2, 5-guprop-N-[ (1S)-2,2,2-
TpudTop—-1l-MeTHMIIDTUII] OeH3aMKIa ;

WM ero dapMalleBTHUUECKM IIpMeMyieMas COJIb.

40. CoemuHeHMe TIIO II. 1, KOTOpoe IMpencTaBjasgeT cobon 4-[3-
(umanomMeTmi) -3- (3', 5'-ogumeTmn—-1H, 1'H-4, 4'-0bunmpazoj—1-
wi) azeruauH-1-mia] -2, 5—-ouprop-N-[ (1S) -2, 2, 2-TrpudpTop—-1-

MEeTUIDTUII] OeH3aMUI MM er'o dapMalleBTHUUECKM IIPpHMEMIIEMYK COJIb .

41. CoJyb, BHOpaHHas U3:

COoJIM 4-[3- (uMma”HoMeTMJ1) -3—- (3", 5'-gumeTH -1H,1'H-4,4"-
funmpaszsoJi—-1-mi) azeTuauia-1-miu] -2, 5—-gudrop-N-[ (1S) -2, 2, 2-TpudTOop-
1-MeTuns T ] OeHzaMmuma M (OoCOOPHOM KUCIIOTEH;

COoJIM 4-[3- (uma”HoMeTuJ1) —3—- (3", 5'-gumeTH -1H,1'H-4,4"-
funmpaszsoJi—-1-ui) azeTuauia-1-mi] -2, 5-gudrop-N-[ (1S) -2, 2, 2-TpudTOop-
l-MeTusTMII] 6eH3aMMIa U XJIOPUCTOBOIOPOMNHOM KUCIIOTH;

COoJIM 4-[3- (uma"HoMeTmJI) -3- (3", 5" —-oumMeTHJI -1H,1'H-4,4"-
OunmpasoJi—1-ui) azeTuouia-1-mui] -2, 5-gudrop-N-[ (1S) -2, 2, 2-TpudTop-
l-MeTmsTUII] OeH3aMuIa U OPOMMCTOBOIOPOOHOM KMUCJIOTH; U

coJin 4-[3- (uma”HomMeTws1) —3- (3", 5' —gume T -1H,1'H-4,4"-
funmpazoJi-1-mi) azseTuouia-1-mi] -2, 5-gudrop-N-[ (1S) -2, 2, 2-TpudTop-
l-MeTuiisTIII]) OeH3aMMOa M CEePHOM KUCJIOTEH.

42 . Kowmmoszsuumsa, comepXallagd COeOMHEHME MM COJIb II0 JIoOOMYy U3
n.n. 1-41, u dapMalleBTUUECKU TIPUEMJIEMHM HOCUTED .

43. Crioco6 VHTUOUPOBAHUSA AKTUBHOCTU JAK1, BKJIIOU A0MMNA
npueeneHre JAKl B KOHTAKT C COeOMHEHMEeM WM COJIBID II0 JIOoMy M3
nm.om. 1-41.

44, Cnoco® mno 1mo. 43, orJauMuamnmmMicd  TeM, YTOo yKaszsaHHoe
COeIMHEHVE WM COJIb CEeJIEKTHMEBHE B OTHOWeHMM JAK] 1[I0 cCcpaBHEHMI C
JAK?2.

45. Crnoco6 JleueHMA ayTOMMMYyHHOTO 3afoJjieBaHMA, pPakKoBOTO
3aboJieBaHMAa,  MHUEJIONpoiIMdpepaTUBHOTO  HapylleHMA, BOCIIAJIUTEJIEHOTO
3aboJieBaHMd, 3ab0JIeBaHMA C pPes30pflUMel KOCTM WM OTTOPXeHUI

TPAHCIIJIaHTMPOBAHHOTI'O opraHa Yy IlalMeHTa, HyXODapnmerocAa B STOM,
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BKJIIOY a0mmm BBeIeHUe yKasaHHOMY nalumeHTy TepaleBTUUECKHU
50PeKTUBHOTO KOJMUECTBa COeOMHEHUS WMJIM COJM IIo JioboMy M3 II.II. 1-
41.

46. Crooco6 mno 1. 45, omanuamnmMmca TeM, UTOo YyKasaHHoOe
ayTOMMMYHHOe 3afoJjieBaHMe INpencTaBjigeT cobol 3abojeBaHMe KOXMU,
PACCesdaHHBEM CKJIEPO3, PEeBMATOUOHEM apTpUT, IICOPMATUUECKUN apTpuT,
OBEHUJILHEM  apTpuT, Iuader 1  THIIA, BOJIUAHKY, BOCIAJIUTEJILHYIO
BoJie3Hb KUIIeUHNUKA, BoJie3Hb Kpoua, T XKEeJIYIO MMAaCTEeHNIO,
VMMYHOTJIOOYJIMHOBEIE HedppomnaTuu, MUOKAPIUT nIm ayTOUMMYHHOE
HapylleHVe MOUTOBUIHOM XeJie3H.

47. Crnoco6 1o 1. 45, omanuanmMicd TeM, UTO YyKasaHHoOe
ayToOMMMYyHHOe 3aboJjieBaHMe MIpelcTaBJIgeT COoOOM pPeBMaTOMUOHHM apTPUT.

48. Crooco®6 no 1. 45, omanuanmMicd  TeM, UTO YyKasaHHoOe
ayToMMMyHHOe 3aboJjieBaHMe IIpelcTaBJgeT cobol 3abojieBaHMe KOXU.

49, Crooco®6 no 1. 48, omIMuanmmMica  TeM, UTOo YyKasaHHoOe
3aboJjieBaHue KOXU IpencTaBJIgeT cobom aTONIMUYECKUY  OepMaTHUT,
ncopmuas, YyBeJMUeHMe UYBCTBUTEJILHOCTM KOXM, pasIpaxeHMe KOXWU,
KOXHYIO CHITE, KOHTAaKTHEM oIepMaTUT WIIN CeHCcubuImMsauuo,
00y CJIOBJIEHHYID KOHTaKTOM C aJlJIEPT'&HOM.

50. Cmoco6 mno 1. 45, omanuanmmMyca TeM, UTOo YyKasaHHoOe
pakoBoe 3aboJieBaHMe MIpelcTaBJisgeT CcoOOV CONUIHYID OIYXOJb.

51. Cnoco® mno mn. 45, oTauuamnmmics TeM, UTOo YyKasaHHoe
pakoBoe 3aboJieBaHUe IperncTaBJgeT coboM pak IIPpOCTAaTH, pakK II0UKMU,
pak IIeueHM, PakK MOJIOUHOM XeJle3H, Ppak JeI'KoI'o, pakK IMUTOBUIHOM
XeJle3n, capkoMy Kamomy, ©6oJie3Hb KacTJjeMaHa WM pPak II0IXeJIyIOUHOM
XeJle3H .

52. Cmooco6 mno 1. 45, omanuanmMicd TeMm, UTO YyKasaHHoOe
pakoBoe 3abojieBaHMe IOpelcTaBigeT coboyn JmMboMy, JIeMKO3 WM
MHOXECTBEeHHYID MHUeJIOMY .

53. Cmooco6 mno 1. 45, omanuanmMicd TeM, UTOo YyKasaHHoOe
MHUeJIonpoanubepaTuBHOe 3abojleBaHMe IOpelcTaBJigeT CcoboM MCTHUHHYI
noguuuTeMmio (M), 5ScceHUMaJIbHy TpoMmboumuTeMuio (95T), [IepPBUUHLHM
MMreJiopmubpos (IIMO) , XPOHWUECKUN MMeJIOT €HHEIM JIeMKO?3 (XMJT) ,
XPOHUUECKUN MUEeJIOMOHOUMTAPHEM JiIenko3 (XMMJI), TIHUIep303VHOQUIILHBM
cuHIpoM (I'SC), wugmMonaTHUdecKum Muejodpudpozs (MMO) MM CUCTEMHEMN

MacToumTo:s (CMII) .
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54. Cmnoco6 mno 1. 45, omanuanmMicda TeM, UTOo YyKasaHHoOe
MHUeJIonponbepaTuBHOe 3abojieBaHMe NpelcTaBJigeT cobor Mmesiopudpos.

55. Cmnoco6 mno n. 45, omaMuamnmMmca TeM, UTOo YyKasaHHoOe
MHUeJIonponbepaTuBHOe 3aboJieBaHMe IIPeOCTaBJIsgeT CcoOoM [IepPBUYUHBMN
MmeJodpudpos (IIMO) .

56. Crnoco® mno n. 45, oTauuamnmmics TeM, UTO YyKasaHHoe
MHUeJIoNIpoJinbpepaTuBpHOe 3abdojeBaHMe IIpencTaBJgeT cobol Mmesiodpubpos,
BEISBAHHLEI MCTUMHHONW HNoJmMUnTeMmuelr ([locT-UII/3T MO) .

57. Cmnoco6 mno 1. 45, omInualmmicd TeM, UTO YyKasaHHoOe
MUeJIoNpoJinbpepaTuBHOe 3abdojeBaHMe IMIpedcTaBjgeT cobor Muesiodubpos,
BHI3BAHHHM SCCeHIMaJIbHOM TpoMbouuTemment (IlocT-2T MO) .

58. Cnioco® JieyeHMSA MUEJIOOUCIIACTUUeCKOoTOo cCcuHApoMma (MIOC) vy
nmauMeHTa, HyXIalmerocd B 2 2TOM, BKJIOYAKIMMY BBeIeHMe YyKa3aHHOMY
IalMeHTy TepaleBTUUeckr 5S0PeKTUBHOTO KOJMUECTBa COeIVHEeHUI WK
coJiM 1o Jimodbomy M3 ImI.Imm. 1-41.

59. Cmnoco6 mno 1. 58, omaMuanImMica TeM, UYTO YKa3aHHHEMN
MUEeJIOOUCIIJIaCTUUECKUM CHUHIPOM BHOpaH U3 pedpaKTepHOM LUUTOIEHUM C
OODHOJIMHeVHOM nucrjazuen (RCUD), pedpaKTepHOW aHeMuUM C KOJIbIIEBHMU
cunepobiacTtamMmu (RARS), pedpakKTepHOM ULUUTOIEHUM C MYJbTUJIMHENHOMN
OVCIJIazuen, pedpakTepHOM aHeMMu C uU30ETKOM ©OJjlacTtoR-1 (RAEB-1),
pebpakTepHOM aHeMuUn C N30BETKOM BJacToB—-2 (RAEB-2),
MUEJIOOUCIIJIACTUUECKOTO CHMHAOPOMAa HeKJacCUuduuMpoBaHHOTO (MDS-U) wu
MUEJIOOUCIIJIACTUUECKOTO CUHIPOMAa, AaCCOLUMUPOBAHHOTO C M30JIMPOBAHHOM
neJjeumneit (5q) .

c0. Crioco® IoJIyueHud coJIn 4-[3- (uma”HoMeTMJI) -3—-(3',5"'-
omMeTnsi—1H, 1 'H-4, 4" -0unupa3oa-1-mj) azeTuaui—-1-mj] -2, b—-aupTop—-N-
[(1S)-2,2,2-TmpudTop-l-MeTuasTj] OeHz3aMuOa ¥ GochoOpHOM KMCIIOTH,
BRJIIOU AIOMNIN

(a) pacTBOpeHMe YyKasaHHOM coJu 4-[3- (umMaHomMeTwJ)-3-(3',5"-
omMeTnsi—1H, 1 'H-4,4 "' -0unnpa3on-1-mj) azeTuanHi—1-mj] -2, 5—-auprTop—-N-
[(1S)-2,2,2-TpudTop-1-MeTunsTuiI] BeHzaMmuaoa U (oCcPOPHOM KMCJIOTH B
MeTaHoJIe PV TeMmIepaTtype oT npuMepHo 40°C mo npuMmepHo 70°C c
obpaszoBaHMeEM IIEePBOM CMecCcHu;

(b) mobaBileHMe K [epPBOM CMeCM H-TellTaHa [IpM TeMIepaType OT

npuMepHo 40°C mo npumepHOo 70°C ¢ of®pasoBaHMEM BTOPOM CMEeCHu; U



143

(c) oxJaxmeHVe BTOpOM cMecu C obecnedeHueM coJu 4-[3-
(umanomMeTwJ1) —-3- (3', 5'-gumeTmii—-1H, 1'H-4, 4" -0unmpaszoj—1-
wi) azseruauH-1-wmi] -2, 5—oudprop-N-[ (1S) -2, 2, 2—-TrpudTop—-1-
MeTUII2TUII] OeH3aMmuaa U (OoCOOPHOM KMCJIIOTEH.

[To moBepeHHOCTH
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