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OIIMCAHVIE M3OBPETEHNVA
2420-557266EA/018
HUBKOMOJIEKYJISIPHEIE MHTMBUTOPH KMHAS CEMEJCTBA JAK

OBJIACTH IIPVMMEHEHVA M3OBPETEHUA

Hacrodmee wu300peTeHMe OTHOCUTCHA K OIpelelIeHHEM COeOUMHEHUAM
VMM a30NIUPPOJIONUPUINHAE, conepXalyMm nx bapmMmalleBTHUUECKUM
KOMIIO3ULMAM, CchIocofaM UX TIOoJIydeHUs M crIoocofaM UxX I[IPpUMEeHeHUSd B
KauecTBe MHIUMOUTOPOR JAK g JedeHusa 3abojieBaHUM, PaCCTPOMCTE U
COCTOSAHMUM, OINOCpemoBaHHEX JAK.

[IPEOTIOCEIIKM COSIAHVA M3O0OBPETEHNVA

BHyTpeHHMe GQaKTOpPH, BHelHMe (QaKTOPH MJIM MX KOMOMHaLUMS MOTYT
BHIBHBATL MJIM MOT'YyT OHTB CBA3aHEL C pPas3BUTMEM HeHOPMaJlbHBEIX
VMMMYHHEIX OTBETOB B TeJjle. B pe3ysjbTaTe pas3BUBATCHA [DAaTOJIOTHUECKUE
COCTOAHMUA, IIPM KOTOPHIX TakKKe COCTaBJdnIMe, KaK BelleCTBa M TKaHU,
KOTOpPEE OOBIUHO IIPUCYTCTBYIOT B TeJle, noOBeprawnTcd TaKOMy
VIMMYHHOMY OTBETY. Stu COCTOAHUSA 1o CymeCcTBY HasEBalnTCHA
3aB0JIeBaHUAMY MMMYHHOM CUCTEeMH. I[IOCKOJIBKY 3aIOeliCTBOBaHa MMMyHHAasd
CucCTeMa TeJjla UM I[IOBpexXIeHue BJIMAeT Ha TKaHb Teja, Takue
3abojieBaHUA Takxe Has3BEBaTCA ay TOVIMMY HHEIMIA 3aboJIeBaHUAMNA .
[IOCKOJIbKY TakKas CUcCTeMa M TKaHb HABJATCS YaCTb OOHOTO M TOTO Xe
Tejla, TEepMHUHH «ayToMMMyHHOe 3abojieBaHMe» U «3abojeBaHMEe WMMyHHOM
CUCTEeMEl» IIPMMEHSITCS B  HaCTOAMeM OOKYMeHTe  B3aMMO3aMeHSIeMo,
He3aBUCKMMO OT TOT'O, UYTO BHB3HBaeT HEHOPMAaJbHHM WMMYyHHEM OTBET.
Bojlee ToOTO, He BceTZa fCHa CYMHOCTL WMIM MexXaHMU3M Jexamel B
OCHOBE UMMYyHHOM Inpobjemel. CMm., Hanopumep, D.J. Marks, et al.,
Crohn's disease: An immune deficiency state, Clinical Reviews in
Allergy and Immunology 38(1), 20-30 (2010); J.D. Lalande, et al,
Mycobacteria in Crohn’s disease: How innate immune deficiency may
result in chronic inflammation, Expert Reviews of Clinical
Immunology ©6(4), 633-41 (2010); J.K. Yamamoto-Furusho, et al.,
Crohn’s disease: Innate immunodeficiency, World Journal of
Gastroenterology, 12(42), 6751-55 (2006). B HacTosAmeM IOOKYMEHTEe
TEPMUH  «ayTOVMMYyHHOE 3abojieRaHMe»  He  MCKJIUaeT COCTOSHUM,
IPUUMHE KOTOPHX BKJKUALT B cebsa BHemHMe GQaKTOPH WM aT'eHTH,

TaKNre Kak SKOJIOTUMHUEeCKNEe mJin GaKTepMaHBHHe @aKTOpBI, a Takrxe



BHYTPEHHME (QaKTOPH, TakKkMe KaK T'eHeTudecKasd BOCIPUMMUMBOCTE.
CoOTBETCTBEHHO, TakKoe COCTOSHMEe, Kak O0oJjiesHb KpoHa (CD), B
HacCTOAIEM OOKYMEHTE Ha3EBamnT ay TOUMMYHHEIM 3aboJIeBaHMEM,
HE3aBUCHMO OT TOTO, MHUIMMPYETCS JIM OHO CaMMM TeJIOM MM BHEMHUMU
baxkTopamu. Cm., Hamopumep, J. L. Casanova, et al., Revisiting
Crohn's disease as a primary immunodeficiency of macrophages, J.
Exp. Med. 206 (9), 1839-43 (2009).

Cpenu PasJInUHBIX HeXeJlaTeJIb HEIX 20beKTOR, BEI3EIB & EeMBIX
ayTOMMMYHHEIMM 3aboJieBaHMAMM, UYalle BCeTo HabjoIaeTcsa I[IO MeHbIen
Mepe OIOMH M3 CJeOyolMx: IIOBpexXlIeHre, a MHOTIOa U pa3pylleHue
TKaHe ¥ M3MeHeHMS OpraHOB, KOTOPHE MOTYT BJIMATE Ha POCT U
GYyHKUMOHUPOBaHME OpPTr'aHoOB. [IprMe Pl ayTOUMMYHHEIX 3ab0JIeBaHUN
BJIMAT Ha OOJIBIIMHCTBO OCHOBHEIX OpT'aHoB, DHIOOKPUHHEE u
DK30KPUHHEE XeJle3k, KPOBL M MBIILUE M Ha MHOXeCTBO CHUCTeEM, TaKMX
KaK I[MIIleBapUTeJIbHad, COCYOUCTad, COeIVMHUTEJIbHOTKaHHasaA U HepBHAad
cucTeMel. [JIS JeueHUS ayTOMMMYHHHBX 3afoJleBaHUM UYacTO IIPUMEHSOT
VMMYHOCYIIPECCUBHEE CpencTBa.

VI3BeCTHO  HEeCKOJIbKO  TeOopul, OOBACHANMNX, KakK BOBHMKAT
ayTOMMMyHHEIe 3aboJieBaHMsa, HEeKOTOpPHE M3 KOTOPHX COCPelOoTOUeHH Ha
DHIOOTEeHHEX QakTopax, a IOpyI'Me Takxe BKJIUAlT SK30TeHHBEEe (QaKTOPH.
Ha MOJIEeKYJISPHOM YPOBHE CUMTaeTCs, UTO CUIHAJbHHM IOIYTh «AHyC-
KMHaza/CUTHAJIbHEIM TPaHCOYKTOP u aKTMBATOP TPaHCKPUIILUN
(JAK/STAT) » urpaeT BaXHYID  POJIb B Iepenaue MHOpMAaLIUNU oT
BHEKJIETOUHEIX XMMMUECKMX CHUIHaJIOB B 4IOpO KJIeTKu, obOecleurBasd
peryJupoBaHMe T'e€HOB, YUYaCTBYKIMX B KJETOUHEX QYHKIMAX, TaKMX Kak
VMMyHUTEeT. [MTOKMHE ABJIATCS I[IPMMEPOM BHEKJIETOUHOW MOJIEKYJIH,
KOoTopasa uIpaeT BaXHY POJIbL B KJIETOUHOM CUTHaJIM3aUUM. JIeMKOLWTH,
TakMe KakK HeUMTPpOoOUJIH, PeKPYTHUPYITCS LIUTOKMHAMM U XeMOKMHAaMM,
UyTOOH B KOHEUYHOM nTOoTe BHI3BATH MMOBPEXIeHue TKaHeM npu
XPOHUUECKMX BOCIAJMTEJIbHEX 3aboJIeBaHMAX .

CeMeMCTBO DeJIKOB AHYC—KMHAa3EL (JAK) COCTOMUT nus3 4
TUPO3MHKMHAS, JAK]1, JAK2, JAK3 " Tyk2, KOTOPHE ABJIAKTCHA
OCHOBHBEIMU BJIEMEeHTaMM CUCTEME BHYTPUKJIIETOUHOMN CUTHaJIMU3alLun,
OIIOCPEeNOBaHHOM LMTOKMHOBEIMM pellenTopaMM Tuna I u Tumna 1I. TepMuH

JAK oTHocuTCcsa k JAKI, JAK?2, JAK3 wmim  Tyk2 wam Jmobon mux



koMBuHauum. Kaxmad JAK mu30OMpaTeJIbHO CBA3HBAETCA C CYObeIVHMIIaMM
pelernTopa, KOTOPHE IVMMEPUIUPYRTCA (MM MyJIbTUMMEPU3UPYITCH) C
oBpazoBaHMeM QYHKIMOHAJILHEIX pelentTopoB. CormygacHo J.D. Clark, et
al., Discovery and Development of Janus Kinase (JAK) Inhibitors
for Inflammatory Diseases, J. Med. Chem. 57(12), 5023-38 (2014),
«CTamgusa aKTUMBallMM [IPOUCXOOUT OIPpUM CBASHBAHUM LUUTOKMHa C €TI0
PeLenTopoM, VHIOIYLUPYIeM MyJIb TYIMEe P 3 a LMo (DmMMepMBaLmnn ZNRZN
obpaszoBaHMe KOMILJIEKCOB DoJiee BEICOKOTO rnop4Anka) CyOBeqnHNLL
pelenTopa. 3TO IIPMUMBOOMT kK ToMy, uTo JAK, CB43aHHHE C KaxXIown
CcyOBenIMHMIIEV IPOKCUMMAaJIBHO II0 OTHOIIEHMI OPpYyT K Ipyry, 3alycKailT
cepu COOHTHUM (OCOOPUIMPOBAHMSA, B KOHEUHOM MTOTEe IIPUBOOAMUX K
bOCHOPUIINPOBAHNIO n aKTUBaALUU CUTHAJIb HEIX TPAHCOYKTOPOB u
AKTUMBATOPOB TpaHcKpunuuy (STAT-0esku) . 3areM (GochOopUIMPOBAHHEIM
oumvep STAT mnDepeMemaeTcd B AOpO KJETKM, I'Ie OH CBA3BEBaeTCcAa C
TeHaM-MUIIEeHAMM, MOOYJIMPYIRIMMMY KX SKCIpeccuio». Illocje nonamaHudg B
anpo Oeyku STAT pelydMPyRT TeHHYID TPaHCKPUIILMD MHOTOUMCJIEHHEIX
MeIMaToOpOR, YUACTBYKIMX B BOCIAJIMTEJILHOM IIpollecce, IIOCPenCTBOM
CBA3BHBAHMA C OINpeleJIeHHHMM calTaMM paclio3HaBaHusa Ha [JHK. CwM.,

HallpuMmep, nydamukaumo J. Med. Chem. 57(12), 5023-38 (2014),

[IPUBEOEHHYI BbIIe. HOCTYIIHO MHOXECTBO ITaHHHX, OEeMOHCTPUPYIIIMX
BaXHOCTH IyTH! JAK/STAT pu BOCIIAJIUTEJILHEIX, Ay TOMMMY HHEIX
3aboJiIeBaHMaX n  pake. CMm., HallpuMep, M. Coskun, et al.,

Involvement of JAK/STAT signaling in the pathogenesis of
inflammatory bowel disease, Pharmacological Research 76, 1-8
(2013); m J.J. O'Shea, et al., JAKs and STATs 1in dimmunity,
immunodeficiency, and cancer, The New England Journal of
Medicine 368, 161-70 (2013).

BocnanmuTesbHEe 3abojleBaHMA KUIeUHMKa, BKJUasd 0OojesHb KpoHa
n SI3BEHHEN KOJIUT (uc), XapakKTepus3synTCs PEeLIUIVBUPYIMM
BOCIIaJIEHMEM  KMWIIeUHVKa, HapylmeHVeM DSOUTeJMaJIbHOTO Oapbkepa U
o1cOMo30M MUKPOOMOTH . Upe3MepHH BOCTIAJIMTEJIL HEM OTBET B
KeJTy DOUHO—KUIEeUHOM TpakTe oocpenoBaH HeCKOJIbKYMU
[IPOBOCHAJIUTEJIEHEMM LUUTOKMHaMM, Brjwodas TNFo, IFN-y, IL-1, IL-2,
I1.-4, 1L-¢, I1L-12, 1L-13, 1IL-15, IL-17, IL-21 m IL-23, KOTOPHE

OKa3BEBanT BJIIMAHNME Ha KIIETKU BpO)K,]IeHHOI\/JI ¥ amalTHMBHOM I/IBAMyHHOﬁ



CHUCTEMEL, BrJioUasgs T- w  B-JjuMOOLIMTH, SOMTEeJMaJIbHEE — KJIETKM,
Makpodarm M OeHIPUTHEEe KJIeTku (DC). CM., HaIpuMep, IPpMBeIeHHVY

Bollle nyOiaukaumio Pharmacological Research 76, 1-8 (2013), S.

Danese, et al., JAK inhibition using tofacitinib for
inflammatory bowel disease treatment: A hub for multiple
inflammatory cytokines, American Journal of Physiology,

Gastrointestinal and Liver Physiology 310, G155-62 (2016); wu
M.F. Neurath, Cytokines 1in inflammatory bowel disease, Nature
Reviews Immunology 14, 329-42 (2014).

[IpodunakTUKa n/ YMeHbIIeHe TakKoTI O Upe3MEPHOTO
BOCHAJMUTEJILHOTO OTBETa MABJAITCA XeJlaTeJIbHEMM. B CBeTe MexaHHu3Ma
TakoT'O ONMCAaHHOTO BHIIE OTBEeTa IIpennojaraeTcd, UYTO MHIUOUpOBaHMUE
JAK (cMmM. wu3o0bpaxeHrMe Ha Our. 1 B odopmMe 3yBuaTol CTpPeJKM,
IIoKa3LBawmen BO3IOEeNCTBUE YHUBEPCAJIBHOTO VHTUOMTOPAa JAK Ha
CUTHAaJILHBIN IyThH JAK/STAT u BOCIIaJIeHUE) penoTBpalmaeT WJIn
yMeHbIlaeT UpPe3MepHHM  BOCIAJMUTEJIBHEIM  OTBET. Murmomrtopr  JAK,
KOTOPEE MHIMOMPYIT MHOXECTBO Takux OenkoB JAK, B HaCTOAIEM
OOKYMEHTE Has3HBalTCHd YHUBepcCaJIbHEIMU MHIUOUTOpaMu JAK. IIpuMepH
TepaleBTUUECKUX IIPpeUMymeCcTB TakoM OPOOMIIaKTUKM MM  KOHTPOJIA
Ha®JoJanTCsa IIPY MCIOJb30BaHUM TodaunuTrHMOA, KOTOPHM IIpeldCTaBJISeT
cobom OBUOOOCTYIIHEM IIPpM IIepopalJIbHOM IIPVMMEeHEHMM YHUBEepPCaJlbHLM
nHrubuTop JAK, omobpeHHH B CIIA 1OJg JedeHMS PeBMaTOMIHOTO
apTpuTa M B HaCTodAllee BpeMsi HaxXOoOAMUVCId B KJIMHMUECKOM pa3padoTke
B OTHOMEHUM JieUueHMS HA3BEHHOTO KOJUTa. B KIMHMUECKOM MCCJIeOOBaHUU
bazu 2, COTJIaCHO  MMEKMVMCS  ITaHHLM, OLIeHVBAaJM  KJIMHUUECKYIO
50pekTUBHOCTL Yy 194 MDallMeHTOB C YMEePEeHHHM WM TSXeJIBEIM S3BeHHBM
KoJuTOoM. CM., Haopumep, W.J. Sandborn, et al., Tofacitinib, an
oral Janus kinase inhibitor, 1in active ulcerative colitis, The
New England Journal of Medicine 367, 6l16-24 (2012) .
OnyoJMKoBaHHasa MHOopMalumsga o0 2TOM MCCIeOOBaAHMM IIOKaBHBAaeT, UYUTO Y
nalumMeHToOB, OoJgiydammmx pno3e 0,5, 3, 10 m 15 Mr gBa pa3a B IEHB
(BRID), dYacToTa KIMHMYECKOIO OTBeTa cocTaBJjsgeT 32, 48, 61 um 78%,
COOTBETCTBEHHO 1o CpaBHEeHUIO c 42%, HabJI0IaeMEMI Ipu

VCIIOJIL30BaHUM Ialedo. HONOJIHUTEJIBHO CcoofmajioCk, UTO BTOpMUUYHAaL

KoHeuHasa TouKa KJIMHMUeCKOM pemmccum (6ajl no mkajge Meno < 2)



cocraBaayna 13, 33, 48 m 41% no cpaBHeHuwo c 10%, HaOIowoaeMeM B
Tpynne mianeto. CM., HaIpuMep, IIPMBEIeHHY BeMe OyOaukanuo The
New England Journal of Medicine 367, 6l16-24 (2012), B
KJIIMHMYECKOM wMccienoBaHuu UC dase 3, COIJIACHO MMEKMMMCS IaHHBEM, VY
88 wm3 476 mnauMeHTOB HabOimoaallaCck KIMHMUEeCKasS PeMMCCUSa uYepes 8
HelleJlb JiedeHUsa TodaumTmHmooM (10 mr BID) no cpaBHeHuMio Cc 10 us3
122 nmaumMeHTOB, IMIOJIYUaABIMX JiedeHMe Iulauedbo. Cm. W.J. Sandborn, et
al. Efficacy and safety of oral tofacitinib as induction therapy
in patients with moderate-to-severe ulcerative colitis: results
from 2 phase 3 randomised controlled trials, J. Crohns Colitis
10, S15-8 (2016) . Ilybaumkaumu, OTHOCAmMecHd K OoJjesHu KpoHa,
IIOKa3bBaRT, UYTO TOoQauMTHMHUO TakKXe HaxXOOWUJICA Ha CcTaluM pa3paboTKu
B OTHOWeHuUM JeueHuda CD; OIHAKO, IO UMMeKIMMCS  CBeIeHUAM,
pas3paboTka OpJIa [OpeKpalleHa M3-3a HeIOCTAaTOYHOM  KJIMHUUECKOM
5bdekTMBHOCTM B 4-HeOeJIbHOM KJIMHUUECKOM MCCJlegoBaHMM Gase 2
CpeIHeTsSXeJloTo WaM Tsaxejoro CD. Cm. W.J. Sandborn, et al., A
phase 2 study of tofacitinib, an oral Janus kinase inhibitor, in
patients with Crohn's disease, Clinical gastroenterology and
hepatology: The official «c¢linical practice Jjournal of the
American Gastroenterological Association 12, 1485-93 e2 (2014).
Ha ocHOBaHMM MHOOPMAlLMM, I[IOJYUEHHOV U3 OOMemOoCTYIIHOM JIUMTepaTypPH,
B HacTosdllee BpeMsa HesaCHO, cBA3aHa JIn HenbbOeKTUMBHOCTE
TobauuTUHMOa nOpu CD ¢ OMB3alHOM KJIMHUUECKOTO MCCJeIOOBaHUA,
MeXaHUCTUUEeCKMMM paszauumavm Mexny UC m CD M C OT'PaHMUMBALIVMU
003y CHUCTEMHBEIMM HeOJaTONPUATHHEMM SBJIeHUAMM . CM. T[IpPMBeIOeHHHEe BHIIE
nyoaukaumuu Pharmacological Research 76, 1-8 (2013); Clinical
gastroenterology and hepatology: the official clinical practice
journal of the American Gastroenterological Association 12,
1485-93 e2 (2014); m C.J. Menet, et al., Triazolopyridines as
selective JAKl inhibitors: from hit identification to GLPG0634,
J. Med. Chem. 57, 9323-42 (2014). B cBeTe INIPMBHAKOB JaHHOTO
MHTUOUTOPpa JAK XeJlaTeJIbHO HaWTK OONOJHUTEJIbEHEE MWHITUOUTOPH JAK
IJIS TOPOOUMIIAKTUKM W/WMIM  YMEHBIIeHUS Ype3MepPHOTO BOCIIAJUTEJILHOTO
OTEBETA.

B KJIMHMUECKUX MCCIeOOBaHMAX Gase 2 M das3u 3 BOCHAIUTEJHEHOTO

zabojiepaHmAa KUIIEeUHUKA (B3K) C NIpMMeHeHVEM TobaunuTUHMOA



coofmaJioCk O CHUCTEeMHHX HeOJaTONPUATHHX HABJIeHUAX. CM. IPUBEIeHHYO
Bolle nyoumranmio The New England Journal of Medicine 367, 616-24
(2012); Clinical gastroenterology and hepatology: the official
clinical practice Journal of the American Gastroenterological
Association 12, 1485-93 e2 (2014); u J. Panes, et al. Efficacy
and safety of oral tofacitinib for induction therapy in patients
with moderate-to-severe Crohn's disease: results of a Phase 2b
randomised placebo-controlled trial, J. Crohns Colitis 10, S18-
S19 (2010) . ST  HeOJaToNpUATHHE ABJIEHU S BKJIOUAKT CHMXeHMe
a®CoOJIITHOTO yucJa HelTpodUJIOB (ANC) , IIOBHIIEHME ofmero
XoJlecTeprHa (JIMOMOOB HM3KOM M BHEHCOKOM ILJIOTHOCTH), Iepdopaluo
KumeuyHMKa ¥ UHbekumio. Takuve HeBJAaTONPUATHHE SABJIEHUS COIJIACYITCH
c pesyJjbTaTaMu, HaobJonaeMeMHI rocJie JIeUeHU s TobauUTUMHMOOM
Iauy¥eHTOB C PpPeBMaTOMOHEM apTpuToM (RA) (cMmM., HamopuMmep, J.M.
Kremer, et al. The safety and efficacy of a JAK inhibitor in
patients with active rheumatoid arthritis: Results of a double-
blind, placebo-controlled phase IIa trial of three dosage levels
of CP-690,550 versus placebo, Arthritis and Rheumatism 60, 1895-

905 (2009)), HEeKOTOpPHE M3 KOTOPHX, BEepPOSATHO, OOYyCJOBJIeHE JAK2-

3aBUCUMEIM VHTUOUPOBaAHUEM EPO, TPO u KOJIOHMECTUMYJIMP YOI X
baxTOpPOB (csf-2 u GM-CSF (TpaHyJoLMTapHO-MakpodbaTraybHEM
KOJIOHME C TUMY JINP VIO baxkTop) ) "/ nim JAK1-3aBUCHMEIM

MHTUOMpOBaHeM I1L-6. CM. IMOpMBeIeHHHE Bhme nydJaukaumum Arthritis
and Rheumatism 60, 1895-905 (2009); m O.H. Nielsen, et al., Will
novel oral formulations change the management of inflammatory
bowel disease? Expert Opinion on Investigational Drugs 25, 709-
18 (2016).

Kaxk nokxazaHo Ha Our. 1, OepopalJibHO BBOIMMOE JIeKapCTBEHHOE

CpelCTBO MOXeT B IIPMHIINIIE IIPOXOINTE I10 KeJIYOOUHO~KMIIeYHOMY

TpakTy OT TIIOJOCTM pPTa K [OUIEBOOY (1), xeJyIKy (2) yepes
OBEeHaAOIaTUIIEPCTHYKR  KUIIKY (3) K Tollel KUIKe (4), 3aTeM K
IIOOB3OOMHOM KUIIKE (5), a 3aTeM K TOJICTOM KUIIK e (6) .

OTHOCHUTeJILHEE IIJIomMalM BCaCHBaHMA IJIS TaKMX pPasJIMUHEX dacTen
COCTaBJIALT OPpUOIIN3UTEJIEHO 0% OJIs TOolmen KUK (4),
OpUBIM3UTENIBHO 26% IOJ8 HOOOB3IOOMHOM KMMIKM (5) ¥ HOpUOIM3UTEJILHO

13% nJja ToJcToM kumkM (6). BcaceBaHMe B 2THUX pPa3JIMUHEX o00JIacTax



KeJIYIOUHO-KUIIeUHOTO TpakTa MOXeT IMIPpMBeCcTM K HaudaJly CHUCTEeMHOTO
pacrnpenejyieHMsa, UYTO B CBOKL oOuUepelb MOXeET IIPUMBECTM K HexXeJlaTeJlbHBM
no®ouHeM sdodexkTaM. XellyDOUHO-KMIIEUHHM TpPaKT MMeeT OuUeHb OOoJIbIYI
jomanb IoBepxHocTu. CMm., HanpuMmep, H.F. Helander, et al.,
Surface area of the digestive tract - revisited, Scandinavian
Journal of Gastroenterology 49(6), ©681-89 (2014);, wn K.J.
Filipski, et al., Intestinal Targeting of Drugs: Rational Design
Approaches and Challenges Current Topics 1in Medicinal Chemistry
13, 776-802 (2013) . Takasa obmrpHasa momanb [IOBEPXHOCTH
BCaCHBaHUA criocoBCcTByeT CHUCTEeMHOMY pacrnpenelle HU BElleCTB,
KOTOPHE MOTYT IMNPOXOOMUTH UYepe3 CTEeHKM pPasJIMUHBIX YacTer XeJlyIdOUHO-—
KMIIEYHOTO TpakKTa ¥ B KPOBAHOEe pPYyCJO, M B CBOK oOuepelb MOXeT
IPUBOINTE K HexeJlaTeJIbHEM IOOOUHEM sbbexTam CUCTEMHO-
paclpeleJIeHHOT'O BelecTBa. CHUCTEeMHOEe paclpelejieHMe IJisS YIPOIEeHUA
IpencTaBJIeHO IIyHKTHUPHEMA CTpeJIKaMM Ha dur. 1 B BUIE
IIPOHMKHOBEHUSA UYepes CTeHKM TOJICTOM KUMIKM, HO TakKoe paclhpenesjieHue
He OTpaHMUMBAETCS CTeHKaMM TOJICTOM KMIKM, I[IOCKOJIBEKY OHO TakKxe
MOXEeT IMNPOMCXOOUTL uUepes CTeHKM IPpYyTUX uYacTel XeJyIDOUHO-KUIEeUYHOTO
TpakTa, I[IOKa3aHHHX Ha Odur. 1, HaOopuMep CTEeHKM TOHKOI'O KHUIeUHMKaA.
CllegyeT Takxe IIOHMMATL, UTO I[IYHKTUPHHE CTPpeJKM Ha Oour. 1
npencTaBJIA0T cobom CHUCTeMHOe pacnpeneeHue 3a npenejiaMu
KeJIYIOUHO—KUIIEeUHOT O TpakTa, IIOCKOJIBKY  M3BECTHO, UuTo Taxkoe
CHUCTeMHOe  pacHpenejieHre OPOMCXOOMT B  CBA3M C  OUBKOJIOTHEMN
XKeJIYIOUHO-KUIIeUHOT'O  TpaKTa, ¥ UTO TaKue [OYHKTUPHBEE CTPeJIKU
IPOCTO CXeMaTHUeCKM WIIOCTPUPYIT TakKoe CUCTEeMHOe paclpelejieHue.
OmnMcaHMe TKaHM KUIIeUHMKAa, TPaHCIoOpTa B KUIeUHMKe ¥ MeTadojm3Ma
CM., Halp¥Mep, B IIpMBeIeHHOM Boile nydiaumkaumuy Current Topics in
Medicinal Chemistry 13, 777-80 (2013).

OnHoM us OCHOBHEIX IPUYMH COKpalleHN IO TeHIIMAJIb HEIX
JIeKapCTBEHHHX CpelCTB ABJIAeTCsa 0e30NacHOCTL U [IepPeHOCHMOCTE.
CMm., HanpmuMmep, I. Kola, et al., Can the pharmaceutical industry
reduce attrition rates? Nature Reviews Drug Discovery 3, 711-5
(2004); M.J. Waring, et al., An analysis of the attrition of
drug candidates from four major pharmaceutical companies. Nature
Reviews Drug Discovery 14, 475-8¢ (2015); M. Hay, et al.,

Clinical development success rates for investigational drugs,



Nature Biotechnology 32, 40-51 (2014); m M.E. Bunnage, Getting
pharmaceutical R&D back on target, Nature Chemical Biology 7,
335-9 (2011) . [ToBHEIIEHKE JIOKAJILHOM TKaHeBOM KOHIIeHTpalnuu
coeIVHeHMS B HYXHOM TKaHVM-MUIIEHM ¥ OIHOBPEeMeHHOe OoTpaHnueHUre
BO3IEeNMCTBMA Ha OpyT'Me TKaHM MOXEeT yMeHbIIaTh  HexeJlaTellbHbe
nodouHue 3dpdpexTH. CM., HanpuMmep, V.P. Torchilin, Drug targeting.
Furopean Journal of Pharmaceutical Sciences: Official Journal of
the European Federation for Pharmaceutical Sciencesll Suppl 2,
581-91 (2000). D3Ta KOHUeNUMA IOJydWJia MIMPOKOEe IIPM3HaHue IJid
HeKOTOpHX 3abojieBaHUM UM TKaHeM, Takux Kak IJjas3 (CcM., HalpuMep,
R. Gaudana, et al., Ocular drug delivery, The AAPS Journal 12,
348-60 (2010)), xoxa (cMm., HamnpuMmep, R. Folster-Holst, et al.,
Topical hydrocortisone 17-butyrate 21-propionate in the
treatment of inflammatory skin diseases: pharmacological data,
clinical efficacy, safety and calculation of the therapeutic
index, Die Pharmazie 71, 115-21 (2016)) u Jjerkoe (CM., HaIpuMep,
J.S. Patil, et al., Pulmonary drug delivery strategies: A
concise, systematic review, Lung India: official organ of Indian
Chest Society 29, 44-9 (2012)) . AHAJOTMYHO STUM II0IOXOIaM
HalleJIMBAHMA Ha TKaHb yBeJMUEeHMEe KOHIUEHTpaluM JIeKapCTBEHHOTO
CpelCTBa B KMIIEUHMKE C OIOHOBPEMEHHBM OT'pPaHMUEeHMEM HexXeJlaTeJILHOTO
comepXaHuUsa JIeKapCTBEHHOTO CpeAcTBa B IOPYI'MX  TKaHAX  MOXET
YBeJIMUMTL IMalasoH ©OesomnacHocTu. CMm., Hamopumep, I.R. Wilding, et
al., Targeting of drugs and vaccines to the gut, Pharmacology &
Therapeutics 62, 97-124 (1994); D. Charmot, Non-systemic drugs:
a critical review, Current Pharmaceutical Design 18, 1434-45
(2012); m Current Topics in Medicinal Chemistry 13, 780 (2013),
IpUBeNeHHHe BHme. TkaHeceJIeKTMBHad MOOYJALVSa MUIIeHeW B TKaHAX
KeJIYIOUHO—KUIMEeUHOT O TpakTa COeOVHEeHUAMN, ofJananmyM
OTPaHMUEeHHHM CUCTEeMHHEM BO3OeMCTBMEM, MOXeT IOTeHIMAJILHO YJIIYUNUTh
TepaleBTUUECKUM WHIEKC TaKuX COeOVHEeHUM B OTHOWEHUV JeUeHUHd
3aBoJieBaHUM XeJIyOJOUHO-KUIIEeUHOTO TpakKTa, BKJOYAsS S3BEHHHNM KOJUT U
BoJsie3Hs Kpona. CMm., Hanpumep, O. Wolk, et al., New targeting
strategies 1n drug therapy of inflammatory bowel disease:
mechanistic approaches and opportunities, Expert Opin. Drug

Deliv. 10 (9), 1275-86 (2013) . TepMrH «CHUCTeMHEEe 50OeKTE»



MUCIIOJNL3YEeTCA B HaACTOANeM OOKYMeHTe OJjd o00O03HaueHMd CUCTEMHOT'O
BOBIEeNCTBUA ¥ IIOCJeOCTBUM JI0OOT0 TakKoI'o CUCTEeMHOT'O BO3IEWCTBUL,
OaXe ecJiM OHM He BcCerla OOVMHAKOBH.

[IOCKOJIBERY HEKOTOPEE M3BE&CTHEE MHTUOUTOPH JAK MMEeT
HexeJjiaTeJIbHEe 20OeKTH, CBS3aHHEE C WMX CUCTeMHEMU DSHdbexTamu,
xeJjlaTeJIbHO HaWTM HOBHe MHTUOMTOpH JAK B KauecTBe aKTUBHEIX
BElleCTB OJisa IpodUIaK TUKYU "/ N YMEHBIIEeHU A YpesMEepPHOT'O
BOCHANIUTEJILHOTO OTBEeTa, CUCTeMHEe HSOOeKTE KOTOPHX OTCYTCTBYIOT
WML  CHWXXEHEL. Kpowme TOTO, keJjlaTeJIbHO HauTu MHTUOuTOpH  JAK,
OKa3HBaKmMe JOKaJlbHOE HOeMCTBMe Ha TKaHM XeJIyIOUHO-KUIIEeUHOTO
TpakTa, OJ4 JeueHMsS TaKux COCTOSHMM, Kkak, ©0e3 orpaHuueHud, B3K,
CO CHWXEeHHHMM CUCTeMHEMM DS0bekTamm. M3-3a TOM POJIM, KOTOPY
UTpanT pazianuHble Oesku JAK, Takxe XeJlaTeJIbHO HalTU YyHUBepcCallbHHEe
MHTHOMTOPH JAK.

HauenmuBaHme Ha TKaHb KUIIeUHMKA MOXeT, B NIPUHLNUIIE,
OCYWECTBJIATECA B COOTBETCTBMM C pPa3JIMUHBEIMK CTpaTervavMm. Cu.,
Halpumep, NIPUBEOEeHHYIO BHIIE Iy OJIMKa LMo Current Topics in
Medicinal Chemistry 13, 780-95 (2013), oTHOCAmylCS K IOOXOmOaM,
BKJIOU AIMM OCHOBAaHHHEE Ha OUBUKO—XUMUUE CKUX CBOMCTBAX,
OTIoCpelOoBaHHEE TPaHCIIOPTOM, OCHOBAaHHHE Ha npoJiekapcTeax u
OCHOBaHHHE Ha COCTaBe U TEeXHOJIOTUMM IIOoOXOoIe. OODHaAKO CuMTaeTcHd,
UTO CYIIECTBYET «pal TIIpodJjieM M HeIOCTaTKOB, KOTOPHE XapaKTepHH
OJIs [porpaMM  HalleJIJMBaHMAa Ha  TKaHb» U, B UacTHOCTH, OJIs
HalleJIeHHBIX Ha KUIIeUHMK COeIMHEeHMM, Kak OIMCaHO B IIpPUBEeIeHHOMN
Brme nyoaukaumuu Current Topics in Medicinal Chemistry 13, 795
(2013) .

YCIJIOBMA B OTHOoOUmeHMM B3K MOTYT pPacCIpOCTPaHATLCA Ha pPasJIMUHEE
JyacTu KeJYDOUHO—KUIIEUHOTO TpakTa. XoTsa OJIA YIIPOIeHU 4 B
HUucxonmdamel oOOOIDOUHOM KMmKe Ha Odmur. 1 nokasaH TOJBKO yuacTok (10)
3aboJyieBaHMA TOJICTOM KMIIKM, BOCHaJIMTeJIbHOe 3abojieBaHMe KUIMeUHMKA
MOXeT TIopaXaThk JOYyKw UYacThk XeJYIOUHO-KMIIEUHOTO TpaKTa, KakK B
ciaydae O6oJie3Hu KpoHa, WM OPpAMYyKR KUIKY ¥ TOJCTYKR KUIKY, KakK B
ciydae A3BEHHOTO KOJIUTA . CMm., HaopuMep, NIDDK (National
Institute of Diabetes, and Digestive and Kidney Diseases,
National Institutes of Health, US Department of Health and Human

Services, <http://spotidoc.com/doc/71780/crohns-disease——-
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national-digestive-diseases-information>, accessed Nov. 29,
201e6. YdacTKu B3K MOTYT OBITE, HalIpuMmep, [IOIB 3 OOMHEMMA
(JlIokaamzaums B OB 3OOMHOM KMIIKE) , IIOOB3OOMHO— 000 00UHEMMN

(mopaxeHMe YacTeM I[IOAOB3OOMHOM UM TOJCTOM KMIIOK) U OBOOIOUHEMMA
(JJokaaIMzalMsa B TOJICTOM KMIIKe, KaK II0oKa3aHO B KauecTBe IIpuMepa Ha
dur. 1 B HuUCxOOAmMeV oOOONOUHOM KumKe). TakuM oOpas30oM, B HEeKOTOPHX
BapMaHTax 3aboJIeBaHMUA xeJlaTeJIbHOM MOXEeT OHITE oocTaBKa
JIEKApPCTBEHHOTO CpelcTBa I[I0 BcCeM WM OO0JIBIOM UYacTMU XKeJYOOUHO-
KMIIeYHOTO TpakTa. B »OpyTuxX BapMaHTax 3abojileBaHMa MOXeT OHTh
XeJlaTeJIbHEIM IIOBHCUTE JIOKAJIbHYH KOHIUEHTpaluuion B J0OOM KOHKPETHOM
JacTu KeJIYTOUHO—KUIEeUHOTO TpakTa. B eme OOHMX BapMaHTax
XeJjlaTeJIbHOM MOXeT OHTbH KOoMOMHaLMag STUX OBYX QOpM IOCTaBKM B
pa3JIMUHEE YUAaCTKM B KMIIEUHOM TpakKTe.

OouMH M3 TaKMX BapMaHTOB 3akJouaeTCd B IOCTaBKe AaKTUMBHOTO
BelleCTBa, KOTOPpOe OKal3HBaeT OoT'pPaHMUeHHOEe CUCTEeMHOe BO3IelCTBUE
M3-3a OTPaHMUYEeHHOT'O BCAaCHBAaHMSA IIPM IIPOXOXIEHMM Uepe3s XKeJIyOOUHO-—
KUIEeUHHM TpakKT, KkKaK II0oKaszaHO CIJIOMHHEMM CTpejikaMu Ha our. 1, u
ODHOBPEMEHHO MOXeT IeMCTBOBATL B PAa3JIMUHBEX YyYacCTKax XeJlygJoUHO-—
KMIIeuyHOoTO TpakTa (XKT), T. e. obGjJamaeT IMNIPM3HAKOM, Ha3LHBaAEMBM B
HacTodlleM OOKYMeHTe  «JIoKaJibHEMM XK sddexTamMm». B c¢cBasm Co
CHMXEHHBIMM  CHMCTEeMHBEIMM 5SodekTaMr OJIS TakKoI'o BemecTBa  MOXHO
OlleHMBATL OoJlee MUPOKMM OMalaszOoH Oo3. BeJIO OB TakKXe XeJaTeJlbHO,
uyTOBE Takoe aKTHMBHOE BeleCTBO MMEJIO HM3KYID IIPOHUIIAEMOCTL, UTOOH
yepes CTEeHKY KUMIIedHMKa B COCYIMCTOe PYCJIO MIPOXOOMJIO TOJIBKO
HeBoJIbIIoe eT0 KOJMUECTBO IJIS OTIPaHMUEHMSI HexXeJaTeJIbHBX ITOOOUHHX
20PeKTOB HIpPM OOCTMXEHMM BEMeCTBOM HelleJIeBHX obJacTel.

KpomMe TOTO, UMHIMOMTOPH JAK MOTYT pacCMaTpMBaATLCA B KadecTBe
IIOTeHIMAJIbHEX CPeldCcTB IJA JeueHUMsa OpyIux 3adojieBaHuM. WX MOXHO
MCIIOJIL30BATL OJIA JleueHMs TJla3HHX 0OoJie3HelM, BRJUYAsg CHUHIPOM
cyxoro mJyasa (B. Colligris, et al., Recent developments on dry
eye disease treatment compounds, Saudi J. Ophthalmol. 28(1), 19-
30 (2014)), MUeJIOTIpoJIndepa TUBHEIX HOBOOOpa30BaHuUM,
MUeJIoNIponbepaTuBHEX 3abdojeBauunt (E.J. Baxter, et al., Acquired
mutation of the tyrosine kinase JAK2 in human myeloproliferative
disorders, Lancet 365, 1054-1061 (2005); C. James, et al., A

unique clonal JAK2 mutation leading to constitutive signalling
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causes polycythaemia vera, Nature 434, 1144-1148 (2005); R.
Kralovics, et al., A gain-of-function mutation of JAK2 in
myeloproliferative disorders, N. Engl. J. Med. 352, 1779-1790
(2005); R.L. Levine, et al., Activating mutation in the tyrosine
kinase JAK2 in polycythemia vera, essential thrombocythemia, and
myeloid metaplasia with myelofibrosis, Cancer Cell 7, 387-397
(2005); G. Wernig, et al., Efficacy of TG101348, a selective
JAK? inhibitor, 1in treatment of a murine model of JAK2V617F-
induced polycythemia vera, Cancer Cell 13, 311-320 (2008)),
MMEJIONPONIMbepaTUBHOTO CHMHIPOMAa, OCTPOIO MMEJIOJIEMKO3a, CHHIPpOMAa
CHUCTEMHOTO BOCHaJMTEeJIJbHOTO OTBeTa, OBEeHMJIBHOTO pPeBMaTOUIHOTO
apTpuUTa C CHUCTEeMHEM HaudaJloM, OBEHUJILHOTO MAMOMNATUYUECKOTO apTpuTa
(H.W. Li, et al., Effect of miR-1%a and miR-21 on the JAK/STAT
signaling pathway in the peripheral blood mononuclear cells of
patients with systemic juvenile idiopathic arthritis, Exp. Ther.
Med. 11¢(6), 2531-2536 (2016)), peakuuM IHUIepPUYyBCTBUTEJILHOCTHU

Tuna IIT, TUIIEePpUyYBCTBUTeJIbLHOCTM Tuna 1V, BOCIaJIEHMA  aOpTH,

UPUOOLUUKIIMUTA/YyBeuTa/HeBpuUTa 3PUTEJILEHOTO HepBa, OBeHaJILHOM
CIIMHAJILHOM MEIIEUHOM aTpodmm, orabeTrnueCcKom pPeTHHONIaTUM,
IMadeTruuecKoTo 3aboJieBaHmUdg IIOYexK, BKJIOUA I IrabeTrnueCcKyIo
HepponaTuo (F.C. Brosius, et al., JAK inhibition in the

treatment of diabetic kidney disease, Diabetologia 59(8), 1624-
7, (2016); C.C. Berthier, et al., Enhanced expression of Janus
kinase-signal transducer and activator of transcription pathway
members 1in human diabetic nephropathy, Diabetes 58(2), 469-77,
(2009); E.N. Gurzov, et al., The JAK/STAT pathway in obesity and
diabetes, FEBS J. 283(1¢), 3002-15 (2016)), MHUKpOaHTMOIATHUHU,
BOcHnaJieHus (M. Kopf, et al., Averting inflammation by targeting
the cytokine environment, Nature Reviews Drug Discovery 9, 703-
718 (2010) ; J.J. O'Shea, et al., A new modality for
immunosuppression: targeting the JAK/STAT pathway, Nature Rev.
Drug Discov. 3, 555-564 (2004)), XPOHUUECKOTO BOCIIaJIEHUSA,
BOCHAIUTEJLHOTO 3abojieBaHuA KUIMeUHMKa, BRJOUAd S3BEHHBM KOJUT
(UC) wm ©GoyesHb KpoHa (R.H. Duerr, et al., A genome-wide
association study identifies IL23R as an inflammatory bowel

disease gene, Science 314, 1461-1463 (2006); M. Coskun, et al.,
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Involvement of JAK/STAT signaling in the pathogenesis of
inflammatory bowel disease, Pharmacol. Res. 76, 1-8 (2013); M.J.
Waldner, et al., Master regulator of intestinal disease: IL-6 in
chronic inflammation and cancer development, Semin. Immunol. 26
(1), 75-9 (2014); S. Danese, et al., JAK 1inhibition using
tofacitinib for inflammatory bowel disease treatment: a hub for
multiple inflammatory cytokines, Am. J. Physiol. Gastrointest.
Liver Physiol. 310 (3), G155-62 (2016); W. Strober, et al.,
Proinflammatory cytokines in the pathogenesis of inflammatory
bowel diseases, Gastroenterology 140, 1756-1767 (2011)),
ajJiepruueckux 3abojieBaHUM, BUTUIMUIO, aTOoIOMUeckoTo HepmaTuTa (R.
Bissonnette, et al., Topical tofacitinib for atopic dermatitis:
a phase IIa randomized trial, Br. J. Dermatol. 175 (5), 902-911
(2016)); W. Amano, et al., JAK inhibitor JTE-052 regulates
contact hypersensitivity by downmodulating T cell activation and
differentiation, J. Dermatol. Sci. 84, 258-265 (2010),; T.
Fukuyama, et al., Topically Administered Janus-Kinase Inhibitors
Tofacitinib and Oclacitinib Display Impressive Antipruritic and
Anti-Inflammatory Responses 1in a Model of Allergic Dermatitis,
J. Pharmacol. Exp. Ther. 354(3), 394-405 (2015)), ouaroBom
ajoneuun (A.K. Alves de Medeiros, et al., JAK3 as an Emerging
Target for Topical Treatment of Inflammatory Skin Diseases, PL0OS
One 11(10) (2016); L. Xing, et al., Alopecia areata 1s driven by
cytotoxic T lymphocytes and is reversed by JAK inhibition, Nat.
Med. 20(9), 1043-9 (2014)), nepmaTMTa, CKJIEPOOEpPMMM, OCTPOTO WU
XPOHUUYECKOTO UMMYyHHOTO 3afoJieBaHMsa, CBAB3AHHOTO C TpaHCIJIaHTaluen
opraHor (P.S. Changelian, et al. Prevention of organ allograft
rejection by a specific Janus kinase 3 inhibitor, Science 302,
875-878 (2003); F. Behbod, et al. Concomitant inhibition of
Janus kinase 3 and calcineurin-dependent signaling pathways
synergistically prolongs the survival of rat heart allografts,
J. Tmmunol, 1660, 3724-3732 (2001) ; S. Busque, et al,.
Calcineurin-inhibitor-free immunosuppression based on the JAK
inhibitor CP-690,550: a pilot study in de novo kidney allograft
recipients, Am. J. Transplant, 9, 1936-1945 (2009)),

HCOpMaTMT{eCKOﬁ apTpoliaTmm, apTpoliaTrn Ipn A3BEeHHOM ROJINTE,
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Ay TOVMMMYHHOTO OyJIJI€3HOTO 3aboJjieBaHus, ay TOUMMYHHOM
TeMOJIUTUUECKOM aHeMMM, peBMaToMmgHoTo apTpuTta (J.M. Kremer, et
al., A randomized, double-blind placebo-controlled trial of 3
dose levels of CP-690,550 versus placebo in the treatment of
active rheumatoid arthritis, Arthritis Rheum. 54 (annual meeting
abstract), L40 (2006); W. Williams, et al,. A randomized
placebo-controlled study of INCB018424, a selective Janus
kinasel&?2 (JAK1&2) inhibitor in rheumatoid arthritis (RA) ,
Arthritis Rheum. 58, S431 (2008); N. Nishimoto, et al., Study of
active controlled monotherapy used for rheumatoid arthritis, an
IL-6 inhibitor (SAMURAI): evidence of clinical and radiographic
benefit from an x ray reader-blinded randomised controlled trial
of tocilizumab, Ann. Rheumn. Dis. 66(9), 1162-7 (2007)),
MHTEPCTULMAJBHOTO  JIETOYWHOTO  3aboJjieBaHufd, aCCOLUUMPOBAHHOTO  C
peBMaTOUIHEM apTPUTOM, CHUCTEMHOM KpacHOM BOJIYaHKU (A.
Goropevsek, et al., The Role of STAT Signaling Pathways 1in the
Pathogenesis of Systemic Lupus Erythematosus, Clin. Rev. Allergy
Immunol. (IpenBapuUTesibHAaA nyOarKaumsa B VHTepHeTE) <
http://www.docguide.com/role-stat-signaling-pathways-

pathogenesis-systemic-lupus-erythematosus?tsid=5 > May 23, 2016;
M. Kawasaki, et al., Possible role of the JAK/STAT pathways in
the regulation of T cell-interferon related genes in systemic
lupus erythematosus, Lupus. 20 (12), 1231-9 (2011); Y. Furumoto,
et al., Tofacitinib ameliorates murine lupus and its associated
vascular dysfunction, Arthritis Rheumatol., (on-line pre-
publication) <  https://www.ncbi.nlm.nih.gov/pubmed/27429362 >
Jul 18, 201e6)), JIET'OUHOT'O 3aboJyieBaHUA, ACCOUMUPOBAHHOTO C
CHUCTEeMHOM KpacHOM BOJIYAHKOM, JIeTOYUHOTO 3aboJieBaHud,
ACCOLUMPOBAHHOTO c IIepMaTOMMO 3UTOM/ TTIOJIMMAO 3UTOM (K. Vale,
Targeting the JAK/STAT pathway in the treatment of 'Th2-high'
severe asthma, Future Med. Chem. 8(4), 405-19 (2016)),
AHKMJIOBUPYKRIETO CcHoOHOuInTa  (AS) (C. Thompson, et al., Anti
cytokine therapy in chronic inflammatory arthritis, Cytokine 8¢,
92-9 (20106)), AS-accoumMmMpoOBaHHOTO JIETOUHOTO 3aboJIeBaHMA,
ayTOUMMYHHOTO TernaTuTa, ay TOMMMYHHOT'O TenaTuTa THUTIa 1

(KJ’IaCCMT{eCKI/Iﬁ ayTOI/IMBAyHHBIIZ M1 BOJIUAHOUHEM renaTuT) 7
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ayTOMMMYHHOTO TelaTuTa Tulla 2 (TrenaTUT C aHTUTeJlaMy K MUKPOCcOoMaM
meyeHu u Iouex) , ay TOVMMMYHHO—OIIOCPEeI0BaHHOM’ TUTIOTJIMKEMUHA,
rncopmasa (C.L. Leonardi, et al., Efficacy and safety of
ustekinumab, a human interleukin-12/23 monoclonal antibody, in
patients with psoriasis: 76-week results from a randomised,
double-blind, placebo-controlled trial (PHOENIX 1), Lancet 371,
1665-1674 (2008); G. Chan, et al., Dose-dependent reduction in
psoriasis severity as evidence of immunosuppressive activity of
an oral Jak3 inhibitor in humans, Am. J. Transplant. 6, S87
(2006); K.A. Papp, et al., Efficacy and safety of tofacitinib,
an oral Janus kinase inhibitor, in the treatment of psoriasis: a
phase 2b randomized placebo-controlled dose-ranging study, Br.
J. Dermatol. 167, 668-677 (2012); M. Cargill, et al. A large-
scale genetic association study confirms IL12B and leads to the
identification of IL23R as psoriasis-risk genes, Am. J. Hum.
Genet. 80, 273-290 (2007)), mncopuasa TuIoa 1, IIcopuasza Turna 2,
OJIAIIKOBUIHOTO IICOopMasa, CPeOHETAXKEJIOTO WMJM TAKeJOI0 XPOHUYUECKOIO
OJIAIKOBUIHOTO IIcopMasa, ayTOMMMYHHOM HeWTPOIleHUM, ayTOVMMYHHOM
peaxkumnm IPOTUB CIIepMaTO30UIOB, paccesHHOTO CKJIepo3a (Bce
nonTumne, B.M. Segal, et al., Repeated subcutaneous injections of
IL12/23 p40 neutralising antibody, ustekinumab, in patients with
relapsing-remitting multiple sclerosis: a phase 1II, double-
blind, placebo-controlled, randomised, dose-ranging study,
Lancet Neurol. 7, 796-804 (2008),; Z. Yan, et al., Role of the
JAK/STAT signaling pathway in regulation of innate immunity in
neuroinflammatory diseases, Clin. Immunol. (mpemBapuTelibHAaLg
Ty OIMKaLr A B VHTepHEeTE)
<https://www.ncbi.nlm.nih.gov/pubmed/27713030>, accessed Oct 3,
2016; E.N. Benveniste, et al., Involvement of the Jjanus
kinase/signal transducer and activator of transcription
signaling pathway in multiple sclerosis and the animal model of
experimental autoimmune encephalomyelitis, J. Interferon
Cytokine Res. 34 (8), 577-88 (2014) .; Y. Liu, et al.,
Therapeutic efficacy of suppressing the Jak/STAT pathway in
multiple models of experimental autoimmune encephalomyelitis, J.

Immunol. 192(1), 59-72 (2014)), ocCcTpo¥ peBMaTHUECKOM JMXOPaIKM,
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CHUHIpOMa MerpeHa, JIETTOYHOTI'O 3aboJjieraHud, aACCOLIMMPOBaAHHOT'O C

cuHIpoMOM/OoJiesHblo Merpena (T. Fujimura, et al., Significance of

Interleukin-6/STAT Pathway for the Gene Expression of REG Ida, a
New Autoantigen in Sjogren's Syndrome Patients, in Salivary Duct
Fpithelial Cells, Clin. Rev. Allergy Immunol. (OpenBapuTeJibHas
ny6amMKalums B VHTepHeTe) <
https://www.ncbi.nlm.nih.gov/pubmed/27339601 > Jun 24, 201e6),
ayTOMMMYHHOM TpPOMOOUMTOIIEHUM, HeVpOoBOCHaljleHusd, BKJOUasd Oo0JIe3Hb
[lapkmMHCcOHa (nyojukauusa Z. Yan, et al., Oct. 3, 2016, npuBeneHHasd
BLHIOIE) . CorJiacHO MMEIMMC A IaHHBEM MHTUOUTOPH JAK, Kpome
BOCHAJIMTEJIEHEX 3aboJjieBaHUlM, I[IPUMMEHSAITCI IJ4 JiedeHusd paka. (S.J.
Thomas, et al., The role of JAK/STAT signaling 1in the
pathogenesis, prognosis and treatment of solid tumors, British
J. Cancer 113, 365-71 (2015); A. Kontzias, et al., Jakinibs: A
new class of kinase inhibitors in cancer and autoimmune disease,
Current Opinion in Pharmacology, 12(4), 464-70 (Aug. 2012); M.
Pesu, et al., Therapeutic targeting of JANUS kinases,
Immunological Reviews, 223, 132-42 (Jun. 2008); P. Norman,
Selective JAK inhibitors in development for rheumatoid
arthritis, Expert Opinion on Investigational Drugs, 23(8), 1067-
77 (Aug. 2014)). Kpome ToOT0O, UMHIMOMTOPH JAK MOXHO MCIOJbB30BaATH
OJA  OpodMIakKTUMKM  KOJIOPeKTaJIbHOTO  paka, IIOCKOJIBKY  CHMXeHUe
BOCIIaJIEHMS B TOJICTOM KMIIKe MOXeT IIpeloTBPaTUThL pak B 5STOM
opratHe.

KPATKOE M3JIOXEHME CYIHOCTU M3OBPETEHUA

HacTosamee m300peTeHMe OTHOCUTCS K CJIeOyKIVM COeIOVHEHMUSIM:

2-(1-((1r,4r)-4- (UuMaHOMETWMJI) ULMKJIOTeKCMJI) -1, 6—
ouruopomMmunaso [4, 5—d] nuppoJio [2, 3-b] mupuanH—-2-uJjl) —N- (2-TUOPpOKCHU~—
2-MeTUJINPONWII) alle TaM1 ;

2-((1r,4r)-4-(2- (1H-mvmga30Ji—4-1mJ1) mMmgas3o [4, 5-
d]nuppoJio [2, 3-b]lnupuanH-1 (6H) —1JI) UMKJIIOTEKCUII) alle TOHUTPWII;

2-(1-((1r,4r)-4- (UuMaHOMETWJI) ULMKJIOTeKCMJI) -1, 6—
ouroporuMunaso [4, b—d] nuppodio [2, 3-b] nupuouu—-2-wui) - N-
(IUMKJIONIPONUIIME TUII) alle TaMII ;

N- (2-umanosTmi) -2-(1-((1r,4r)-4- (ULMaHOMETWJI) UMKJIOTEKCUJI) —
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1, 6—nurunpommMmmnaszo [4, 5—d]nuppoJio [2, 3-b] IMpUOMH-2-W1JI) alle TaMUL, ;

2-(1-((1r,4r)-4- (UuMaHOMETWJI) ULMKJIOTeKCMJI) -1, 6—
ourunponMmunaso [4, 5—d] nuppotio [2, 3-b]nupuanH—-2-1J1) —N- (TeTpaTrmuapo-—
2H-nmpaH-4-1J1) alleTaMu ;

2-(1-((1r,4r)-4- (UuMaHOMETWJI) ULMKJIOTeKCMJI) -1, 6—
ourunponMmunaso [4, 5—-d] nuppodio [2, 3-b]nupmuomHa-2-ui) —N- ( (TeTparngpo-
2H-npaH—-4-1J1) METWJI) alle TaMUI ;

N- (2-umaHo-2-MeTuinponui) —2-(1-((I1r,4r)-4-
(LMaHOMEeTWJII) UMKJIOTeKCUII) -1, 6—nurunpoummunaso [4, 5—d] nuppoJio [2, 3—
bl OupuonH-2-1j1) alle TaMu ;

2=-(1-((1r,4r)-4- (UuMaHOMETWJI) UUMKJIOTeKCMJI) -1, 6—
ouruonpouMmunaso [4, 5—d] nuppoJio [2, 3—b] nupuovH—2-1ui1) —N— ( (1-
TUOPOKCULMKIIOOY TIUII) METUJII) alle TaMUII ;

2-(1-((Ir,4r)-4- (UuMaHOMETWJI) UMKJIOTeKCMJI) -1, 6—
onurunponMunaso [4, 5-d] ouppodio [2, 3-b ]l nupunmuua-2-wui) -N- (1-MmeTni-1H-
orpasoJi-4-wui) aueTaMun ;

N- (4- (uma"oMeTmJI) OuLmkIo [2.2 .1 ] renTrad-1-mia) -2-(1-((1r,4r) -
4- (UMaHOMEeTWJI) ULMKJIOTeKCuJI) —1, 6—gurungpouMmnas3o [4, 5—-d] nuppoto [2, 3-
b] OupuoMH-2-1JI) alle TaM11I ;

2-(1-((1r,4r)-4- (UMaHOMETWJI) LUMKJIOTeKCMUJI) -1, 6—
ouruoponMmnaszo [4, 5—-d] nuppodio [2, 3-b] nupuamuua-2-wui) —N- (1L H-nupasoJi—-
3-1J1) alleTaMMI;

2-(1-((1r,4r)-4- (UMaHOMETWJI) LMKJIOTeKCMJI) -1, 6—
ouruopomMmunaso [4, 5—d] nuppoJio [2, 3—-b]l nupuanH—-2-mj) —N— ( (1-
TUOPOKCULMKIIONPOIWII) METWII) alleTaMUll; "

bapmalleBTHMUECKM [OpPMEMIIEMBEIM COJIAM TaKKX COeIMHEeHUM U UX
KOMOMHALMAM.

TepMMHE «COeOVMHEeHUd MSO@peTeHMH» M KCOeIMHeHIle MSO@peTeHMH»

BKJIOUAIT IO MeHBIelM Mepe OOHO  COeIMHEeHUe, BHIOpaHHOEe U3
BHIIeYKa3aHHOM TPYIIIE coeIMHeHU, HaxomAmeecs hjiziele) B He
comepxamen PacCTBOPUTEJIA bopme, bjaZiele) B Jodon OIHOM nus

I'MopaTUPOBaHHEIX M/MHM COJIEBaTHMPOBAHHEIX @OpM, Kakr IIOKas3aHo B
HacToAdmeM ITOKYyMeHTe.

BapMaHTH OCymeCTBJIEHVMA HacCToAmeI'o MBO@peTeHMH OTHOCATCA K
COeIMHEeEHMAM, CoImepXxamrM nx @apMaHeBTquCKMM KOMIIO 3UILIMAM,

criocobamM UX IIOJIy4YEeHMA u OUMCTKMN, criocobamMm UX IIPVMMEeHEHN A B
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KauecTee MHIUOUTOPOB JAK ™ cnocobaM mX TIIPUMMEHeHUSA B JIeUeHUU
3aboJyieBaHUM, PACCTPOMCTB UM COCTOSHUM, olIocpeloBaHHEX JAK.

BapMaHTHE OCYIIECTBJIEHMA HACTOAMET'O M300peTeHMA IeMOHCTPUPYIOT
20DeKTE YHUBEePCAJBLHOTO MHIMOMpoBaHMA JAK, a Takxe JiokKaJibHEEe XK
30beKTH U cJiaBue WA IpakTUUYEeCKHU OTCYTCTBYKIME CUCTEMHEE
50DeKTH . BoJee TOT'O, BapMaHTH OCYIIECTBJIEHUS HaCTOAWETO
n300peTeHrI C TaKMMM [NIPpM3HakKaMy MOXHO BBOIOMUTH IIepOpalibHO.

OOMOJIHUTEJILHEM BapMaHT OCYMeCTBJIEeHMS HacTOoAmMero M300peTeHMA
npencraejdgaeT cobom crioco® JleueHunsa nauveHTa, N KOTOPOTO
OMaTHOCTUPOBAHO 3aboJieraHue, pPacCcTpOMCTBO ZNIZ! MeOUUMHCKOE
COCTOAHME WMJIM KOTOPHM cCTpalaeT oT 3abojieBaHMA, pPacCTPOMCTBA WM
MEIOUIIMHCKOTO COCTOAHUSA, OIIOCPENOBAHHOTO JAK, c TIOMOIIBIO
coenuHeHUN M300peTeHMs MM aKTHMBHHIX arleHTOB M300peTeHUd.

HOMOJIHUT eJIL HElE BapMaHTEH OCYIIECTBJIEHUS, NpU3HaKU u
opeuMyllecTBa M300peTeHMA OyOyT OUEeBMIOHE U3 CJleOyllelo IIOOPOOHOTO
OIMCaHUA UM MNPaKTUUEeCKOTO OCYIEeCTBJIEHUSI MU300peTeHUdg.

KPATKOE OIIMCAHME OUIYP

our. 1.

CxeMaTuueckoe npencTaBJIeHUEe JyacTu KEeJIYIOUHO—KUIIEUHOT'O

TpaKTa UYeJloBeKa B BUIOe VYBEJIMUEHHOT'O M300paXeHUsa 0e3 CoOJIeHU

MacmTaba. IBeHaOUIaTUIIEPCTHASA  KMIIKa (3), TOomas KMIIKa (4) "
[IOOB3OOWHAA KMIIKAa (5) (Bce T1IOKa3z3aHHB CXeMaTUuecCKM) ofpasynT
TOHKMM KMIIEUHMK IIOCJe XeJyIkKa (2) M IOMImeBoOIa (1) . ToJiCc T

KUIIEUHUK COOepXUT ODOOIOUHYK KMIIKY (6), KOTOpad B CBOK OUepelb
BRJIOUAET CJIelyid KMIKY (7) ¥ alleHIMKC (He IIoKaszsaH), BOCXOIAMYIO
0BOOOUHYIO KUIIKY , [IOIIEPEUHYID O0BOOOUHY KHUIIKY , HUCXOOAMYI
O0BOOOUHYI KMIIKY, CUIMOBMIHYID OOOIOUHYID KMIIKY (IIeTJid B HeM He
okasaHa) M  OpAMYyKD  KHIKY (11) . [loniepeuHasa oOOOOYUHasa  KUIIKA
opencraBJgeT CcoOOM ydacTOK, HaxXOOAMUMCS MexOy IIpaBbeM (8) U JIeBHM
(9) wms3rTMbaMM TOJICTOM KMIIKM, BOCXonAmas o0oImouHas KMIMKa IPOXOIUT
oT cJenov xkumku (7) kK OpaBoMy u3TMOy (8) TOJCTOM KMIIKM, a
HUcxXonamasa o6oIouHas KMIIKa OIPOXOIUT OT JieBoTo uM3ruba (9) ToJcTon
KUIIKM K OpaMoy kumke (11). PasJuMuHble TUIH pacOpelesieHua OJIA
yoodCcTBa IIoKal3aHh B OTHOWEHUM TOJICTOM KUIIKM, HO OHM Takke MOIYT
OTHOCUTBCA K JIPYTMM UYacCTAM XeJIyIOUHO-KMIIEUHOT'O TpaKTa. CHUCTeMHOe

paclipenejieHre IOJIA VYIIpOMeHMA IIpelCTaBJIEHO IIYHKTHMPHEIMM CTpPpeJIKaMA
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Ha dur. 1 B BUIe INIPOHMKHOBEHMSA Uepe3 CTeHKM TOJICTOM KMIIKM, HO
Takoe pachnpelejieHre He OoT'paHMUMBAETCHdS CTeHKaMM TOJICTOM KUIKMU,
IIOCKOJIbLKY OHO TakXe MOXeT IIPOMCXOOUTL uepe3 CTeHKM IPYIMX uYacTeln
KeJIYDOUHO-KUIIeUHOTO  TpakKTa, IIOKa3aHHEX Ha  Oour. 1, HallpuMep
CTEeHKU TOHKOTO KUIIEUHUKA . PacnpenesieHue C HEKOTOPEIM
NPOHUKHOBEHMEM B TKaHb [OpPenNCcTaBJIEHO OJA IIPOCTOTH — CILJIOUHBEMU
cTpenkaMy Ha Our. 1, KOTOpPHE IIPOHMKAKT B TKaHL TOJICTOM KUIKM, HO
Takoe IIPOHMKHOBEeHMEe He OT'paHMuUMBaeTCd TKaHb TOJICTOM  KMIKM,
IIOCKOJIbKY OHO TakKXe MOXeT IM[IPOUMCXOOMUTEL B TKaHM »OPYITMX YacTeln
KeJIYIOUHO-KUIIEeUHOT'O TpakKTa, IIOKa3aHHEX Ha Oour. 1, HaOpuMep TKaHU
TOHKOTO KUIIeUHMKa. O0PeKT BapMaHTa OCYIeCTBJIeHMA MHITUuOuToOpa JAK
B COOTBETCTBMM C HACTOLAIMM M300peTeHMeM Ha (uIrype IIoKaszsaH B BUIE
PEePEIBAHUSA CUTHAJbHOTO OyTr JAK/STAT, KOTOPHM B IPOTMBHOM CJydae
IpMBeIeT K BOCIaJIeHMIO, CBSA3aHHOMY C BOCIAJIUTEeJIbHEM 3aboJiIeBaHUeM
kumeuHmuka (B3K), TakoMy kak 0OoJie3Hb KpoHa WMIM S3BEeHHHM KOJIUT. B
KauecCcTBe npuMepa, HO He B KauecTBe OTpaHNUYeHNd, Yy4acToK
3abojieBaHMA C LeJblo WJICTPaluM IIoKasaH B BUIe ydacTka TOJICTOM
kumky (10) B HMcxomAmelM OOONOUHOM KUIIKE.

dur. 2.

CxeMaTuueckoe npencTaBJieHNUE, OEeMOHCTpUpPYIIEee
HoJIyyeHre/B3aMMHEIM [Iepexold BapMaHTOB OCYIEeCTBJIeHMS COelMHeHUd
np. 1.

our. 3.

HajloxeHre IUdpakKTOTPaMM BHCOKOIPOUIBOOUTEJILHOM IIOPOMKOBOM
PEHTTeHOBCKOM mubpakToMeTpum (HT-XRPD) 1@Jja CHeOyOIMX BapMaHTOB
OCYIEeCTBJIEHUMSA COeOMHEeHMA TIp. 1, CHM3Y BBepx: 1s, 2 ([IoJydeH
IyTeM ypaBHOBEeNMBAaHUSA IIPpM KOMHATHOW TeMIepaType B 1, 4-1mMokcaHe),
3b (moJsiydyeH NOyTeM TEePMOLUMKJIMPOBaAHUSA B LMKJIOT'€éKCaHOHEe), 1b+4
(moJlyueH NOyTeM OXJaIUuTeJIbHOM KPUCTaJJIM3allM B MUKPOJUTPOBOM
omarasoHe B cMecu MeTaHoJsi/Boma (50/50, o06./06.), 5 (mojgyueH
nyTeMm TEPMOLIUKIINPOBAHU I B xJjopodopmMe) , 6 (mosryueH nyTeM
oxXJlaOouTeJIbLHOM KPpUCTaJJIN3allun B MUKPOJIUTPOBOM omarnasoHe B
alle TOHUTPWUIIE) , 7 (momydyeH w3 1s+7, KOTOPHM B CBOK ouepelb
[IOJIYYEH IIYTEM YpPaBHOBENMBAHMA pacTBopa B TenNTaHe), 7/ ([IOJy4deH
IyTeM IecojibBaTalum 1s+7, KOTOPHM B CBOK ouepenb IOJYyYeH IIYyTeM

YPAaBHOBEINMBAHNMA pacTeopa B rernTaHe) 7 8 (HOJ’IyT{eH IIyTEeM
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OecoJIbBaTaluun BapMaHTa OCYIEeCTBJIEHN A 5 nyTeM LHUKJIMPYIOmen
oInbdepeHIMAILHOM CKaHUPYHIEN KaJopuMeTpuM)) UM 9 ([IoJydeH IIyTeM
OecoJIbBaTalun BapMaHTa OCYIEeCTBJIEHN A 2 nyTeM HUKJIMPYIIOmen
IubdepeHIMAILHON CKaHUPYRIEW KaJopuMeTpuu) .

dur. 4.

HajoxeHre IUdpaKTOTpPaMM BHCOKOIPOU3BOOUTEJILHOM IIOPOMKOBOM
PEeHTTeHOBCKOM mudpakToMeTpum (HT-XRPD) 1mjs ClHeOyOIMX BapMaHTOB
OCYIIECTRBJIEHUA COeIMHEeHUd Ip. 1, CHM3Y BBepX: 1ls (MCXOOHBIM
MaTepualsy), la (IOJIydeH IIOCJIe TOI'0, KaK HEeCKOJBKO ¢opM Ipob
BapMaHTa OCyIecTBJIeHUAa 1s ObUIM [IOOBEPIHYTH BO3IEVMCTBUID YCJIOBUM
YCKOpPeHHOTo cTapeHuda (AAC) (40 °C m oTHOCUTeJIbHAS BJIAXHOCTL
70%)), 1lb (mogydeH OyTeM ypaBHOBENMBAHMA pPacTBOpa IIpM KOMHATHOM
TeMIlepaType B TOJIyOJie) , lc (mosiyueH nyTeM OXJIaOUTeJILHOM

Kpucrajijimsalury B MUKPOJIMTPOBOM IMalla3SOHe B CMeCHt STMJ'IaLI,eTaT/l, 4-

ouokcaH (50/50, o06./06.)), 1d (mojgydeH IOIyTeM OXJaIUTeJILHOM
KPUCTaJIJIU3alUn B MUKPOJIUTPOBOM IMarasoHe B cMecu
alle TOHUTPWII/ XJIopobopM (50/50, 06./06.)), le (moJiydeH IIyTeM

OXJIaOUTEJILHOM KPpUCTaJJIM3alMM B MUKPOJUTPOBOM OHralla3soHe B CMeCcHU
sTuilalerar/1l, 4-ouokcaH (50/50, o06./06.)), 1f (moJjgydeH I@IyTeM

YPAaBHOBEMMBAHMUA PaCTBOPa IIPpM KOMHATHOM TeMIepaType B IMI-KCUJIOJeE),

lg (mosiyueH NOyTeM YypaBHOBeNMBaHUA pacTBopa npu 50 °C B aHusoje),
1h (moJgydeH nOyTeM OXJAIUTEJLHOV KPUCTAJIIM3alUM B MUKPOJIUTPOBOM
ouarasoHe B I[I-KCUJIOJE) .

dur. 5.

HajloxeHre IUdpakKTOTPaMM BHCOKOIPOUIBOOUTEJILHOM IIOPOMKOBOM
PEeHTTeHOBCKOM mubpakToMeTpum (HT-XRPD) 1Jja CHeOyOIMX BapMaHTOB
OCYIEeCTBJIEHMA COeOMHeHMA TIp. 1, CHM3Yy BBepx: 1s, 3b (nojsydeH
NIyTeM TEPMOUMKJIMPOBAHUSA B LMKJIOTeKCaHOHe), 3C ([IoJIydeH TIIyTeM
OXJIaOUTeJILHOM KPpUCTaJlJIM3aluMy B MMKPOJMTPOBOM IManaszoHe B 1,4-
IOMOKCaHe) , 3d (moJaydeH IIyTeM OXJAaIUTEeJbHOV KpUCTaJJIM3allui B
MUKPOJIMTPOBOM IMalla30He B TeTparuapodypaHe) M 3e ([IOJYUYeH IIYyTeM
TEePMOLUUKJIMPOBAHUSA B M300yTaHOJE) .

dur. 6.

InopaxkTorpammel HR-XRPD pBapuaHTa OCYyWEeCTBJIeHMs 1s B €TI0

MCXOOHOM bopme (1ls) rocje UeTHPEeXIHEBHOT'O BO3OEUCTBUA
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TeMrnepaTypsl 40°C M OTHOCHUTeJILHOM BJaxHocTu 70% (1s 70 OB) m mocJe

YeTHPexXIHeBHOTO BO3IEMCTBMA TeMIepaTypH 25°C ¥ OTHOCUTEJILHOM
BJaxHocTu 100% (10).

[IOOPOEBHOE OIIMCAHME WM30OBPETEHMA

TepMMHE «BKJIOU QMUY , «Comepxammn», «KCOCTOAmMuUM ns»
VCIOJIL3YITCA B OTKPHTOM, HEOTPAHWUEHHOM 3HAUEeHUN.

Jiobas n3 IpUBEeOeHHBIX B HaCTOAIEM OOKYMEHTEe bopMy I
IopenHasHadeHa MOJ4 TOpelcTaBJIeHMS KaK COeIMHEeHMM CO CTPYKTypaMy,
[IOKa3aHHEIMU OaHHOM CTPYKTYPHOM bopmyJion, Tak " HEeKOTOPLIX
Bapuauuy wmiIM QopM TaKMUX CTPYKTYyp. HeKOoTOopHEe CTPYKTYPH MOTYT
CYIeCTBOBATE B BMIe TayTOMepOB. KpomMe TOro, B KauecTBe UYacTen
HacToAmeIo nz3obpeTeHm TaKxe NpenoyCMOTPEeHE  aMopdHasd dopma,
TUOPATE, COJIbBATH, I[IOJUMOP®E ¥ IICEBIOMIOJIUMOPOE TaKMX COeIUHEeHUMN
HacToAmero mM300peTeHUMdA UM UMX  CMeCHu. BapmaHTE  OCYyWEeCTBJIeHUSI
HacToAmero muz3oBpeTeHMS HaAxXOOATCS B He CcoIepxXalel pacTBOPUTEJIA
bopmMe wmym B J000M M3 TUOPATUPOBAHHHX U/UJIM  COJIbBATUPOBAHHEX
dopM, Kak IIOKa3aHO B HaCTOAlleM HOOKYMEHTe.

YIIOMMHaHME COeOMHEHMS B HaCTOAIleM JOKYMEeHTe O3HauvaeT CCHJIKY
Ha Jmoboe wm3 cJenywomero: (a) OykBaJIbHO YyKaz3aHHY©D (opMy TakKoI'o
coemuHenus u (b) Jwodyino u3 QopM TakKoTO COelIMHeHMS B TOM cpele,
roe CoeIVHeHME HaxXoIUTCA Ha  MOMEHT YIIOMMHAHUA . Hanpuwmep,
YIIOMMHaAHME B HaCTOMMEeM ITOKYMEHTe TaKoI'o coeImHeHuda, kak R-COOCH,
BKJIDUaET CCHJIKY Ha JIoOyon u3 ciuenyommx ¢opMm, HamnpuMep R-COOH ..,
R-COOH pacrs.)y U R-COO™ paces.). B 5TOM npmmepe R-COOH 5.y OTHOCUTCSH K
TBEPOOMY COeIMHEHUVI ¥ MOXeT, HalpuMep, CcomepXaTbCcsa B TablleTKe
WM KakKom—-Jaubo IpyToM TBeplolW oGapMalleBTUUeCKOM KOMIO3ULIUM WJINU
[pernapare; R-COOH (paces.) OTHOCHTCS K HeIUCCOUMMPOBaHHOM (dopMe
COeInHEeHUA B pacTropuUTEJIE; R-COO™ (pacrs.) OTHOCUTCHA K
OIVCCOolMMPOBaHHOM (dopMe cCcoeIMHEeHMSa B pacTBOpUTelle, TakoM Kak
oIVCccolMMpoBaHHas ¢opMa coedMHeHMS B BOIOHOM cpene, He3aBUCHMO OT
TOTO, IOJydyeHa JM OUuccoumMmMporaHHasda o¢opMa m3 R-COOH, ero coJu WiIn
JoboM IOpyToTo BemecTBa, KoTopoe nmaeT R-COO™ nocje IMCCOUMalLMM B
paccMaTpMBaeMoM cpeme. B IOpyTroM IIpuMepe TaKoe BHpaxeHUe, Kak
«OeCcTBMEe BemecTBa Ha coeduHeHMe QopMmyJiel R-COOH», O3HauvaeT

OelicTBMe TakKoT'o BelecTBa Ha O(opMy MIM QOpMEl coemmHeHmsa R-COOH,
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KOTOpad CyHNecTByeT WM KOTOpHEe CYyMecTBYIT B TOM cpene, TIIOe
OCymecCTBJIAEeTCA TaKoe BO3IeMCcTBMe. B eme oOHOM IIpMMepe TakKoe
BHpaXeHMe, KaK «peakKlud BelleCcTBa C CcoenuHeHMeM o¢opmyJisl R-COOH»,
OTHOCUTCSH K peaklum: (a) TakKoTo BelecTBa B COOTBeTCTBYIIEN
XYMMUeckor ¢dopmMe wmaIM  dpopmMax, KoTopasd CYymecTBYeT WMIM KOTOpPHEe
CYIeCcTBYIT B TOM cCpeIe, TI'IOe OCYINeCTBJSeTCHa OIMCHBaeMas peaKLmud;
c (b) cooTeBeTCcTRyKIEN XUMMUeCKOM GopMoM MM QopMaMM COeIMHeHMH
R-COCH, koTopas CyINeCcTBYeT MJIM KOTOPHE CYyMeCcTBYIT B TOM cpene,
TOe OCYIEeCTBJIAEeTCA Takad peakumda. TaxkuM o0pasoM, ecJM Takoe
BemecTBO HaxOOUTCH, HalpuMep, B BOIHOM cCcpene, IIoIpa3yMeBaeTcHd,
uTOo coemuHeHMe R-COOH HaxoIMTCAd B TOM Xe cpele M, CJIeIoBaTeJIbHO,
Ha Takoe BelleCTBO IeMCTBYT Takue GopMbl, kKak R—-COOH zonu.) n/mimm R-
COO™ (sonu.) s Toe HWKHUM MHIEKC <« (BOOH.)» oO3HavaeT «BOIOHHM» B
COOTBETCTBUM C €TI0 OOWENPMHATHM 3HaueHMeM B XUMMUM UM OMOXUMUM. B
DTUX npuMepax HOMEHKJIa TYPH BEIOpaJiu GYHKUMOHAJIbHYIO TPYIIILY
KapBOHOBOM KMCJIOTH,; OIOHAKO DSDTOT BHOOP He [ABJSAETCS CO3HATeJbHBM
OT'paHUUEeHMEM, a ABJIAETCHA BCeTro JINIIEb WJJIoCc Tpalumen.
[ToopasyMeBaeTCsa, UTO aHaJIOTUUHHE IIPUMEPH MOT'YT OHTEH I[IPUBEIEHE U
IJIS MHHX OYVHKIMOHAJILHEIX TPYIIN, BKJoUas, ©0e3 oI'paHMUeHUM, Takue
TPYIIIHL, Kak TI'UMIPOKCUJIbBHasa TpyIa, a30THHE OCHOBHBEE TPYIIH,
HallpuMep, Kak B aMMHax, a Takxe Jobee »IpyTre TPYIIIIH, KOTOPHE
M3BECTHHM obpasoM B3aUMOIENCTBYIOT I repecTpanBanTCA B
comepxamer coeIMHeHMe cpele. TakMe B3aMMOOEMCTBUSA U IIePEeCTPOMKU
BRJIOUAT, 0e3 orpaHMUeHMM, IMCCcOoLMAalMid, accoluMaluio, TayToMepHuo,
COJNILBOJIM3, BKJOUaAd IUIPOJIM3, COJIbBaTalMi, BKJIKUYasg ITHUOpaTaluo,
NPOTOHMPOBaAHME WM OelNPpOTOHMpOBaHMe. B HacTodlleM OOKYMEHTe He
OPpUBOOATCA HaJlbHeMmMe TIMIpPMMEepH B STOM  CBA3WU, MOCKOJIBKY  5BTU
B3aUMMOIENCTBUA U IepPeCTPOMKM B KaXIOoM KOHKPEeTHOM cpele XOpolo
M3BECTHH JIoOOMy CIelMaJIMCTy B IaHHOW oB6JacTu.

Jivbasga M3 TIPUBEIEHHEX B HaACTOMANEM OOKYMeHTe (QOpMyJI TakKxe
OpencTaBJigeT KakK HeMeueHbe, TaK W MeUeHHEe WM30TonaMu (QOPME
CoeIMHEeHUN . MeueHHEIE M30TONaMM COeIVHEHUHA  UMEKT CTPYKTYPH,
MIOKAa3aHHEle TMPelCTaBJIEHHEMYM B HACTOMdMleM IOKYMeHTe ¢QopMyJiaMu, IIpU
STOM MCKIIUeHMe 3aKJIUaeTCcd B 3aMelleHUMM ONHOTO WM ©OoJiee aTOMOB
aTOMOM, UMeKIMM BHOPaHHYK AaTOMHYK MaccCy WIM MacCoOBOE UMCIO B

oborameHHOM GopMe. IIPUMMEpPH M30TOIOB, KOTOPHE MOTYT OHTEL BBEIEHE
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B COeIMHeHMSA HacCTodAmeTo M300peTeHUS B He BCTPeUaKlNeNcsa B IpUpPOILe
bopme, BrIOUALT B Cceb®d M30TONH BOIOpOoIa, yIUulepola, as30Ta Hu
KMcJiopoma, Takue kak “H, °H, ‘¢, 3¢, ‘¢, N, 0 u 170
COOTBETCTBEHHO. TakMe  MeUeHHHEe  M30TOoINaMM  COeOMHEHMS  MOXHO
MCIOJIBE30BAaTE B MeTabOoJIMUeCKUMX MCCJIeNOBaHUAX (OIpelloUuTHUTeNIBHO C
MC), KMHEeTUUECKMX WCCJEeIOBaHMAX peaklui (HanopuMep, C »OelTepueMm
(r. e. D wmm 2H); wm TpurreM (r. e. T wmm °3>H)), crnocobax
OOHapyXeHMA WM BUI3yalu3aluM [TaKMx KakK I[IO3UTPOHHO-OMUCCHUMOHHASN
ToOMOTpadmsa (I19T) Wi  OOHOQOTOHHASA  HSMUCCHMOHHAS  KOMIBIOTEepHAasd
ToMOTpadma (OO3KT) ], BrIOUaAA aHaJM3bE paclpelelieHUd JIeKapCTB WK
cybcTpaToB B TKaHAaX, Wi Opu  paluoTepaluy  [IalMeHTOB. B
YaCTHOCTM, COeIMHeHMd, MedeHHee °F wmm ''C, MoryT oKasaTbcsd
0COBEeHHO TPedloUTUTEJILHEMY IJIS MCccJemoBaHuM crnocobamvm I[I5T wmiam
O®3KT. Kpome TOTO, 3aMelleHre O0oJiee TAKeJBMA M30TOMNaMM, TaKKMU
Kak pnenTepunt (T. e. 2H), MoxeT o0O0eCHeuMuTh HEeKOTOpHEe JedeOHHe
IpeuMylleCTBa  BCJIeOCTBMe  OoJbmel MeTaboJIMUeCKOM  CTad®MIILHOCTU
coenuMHeHUY, HanpuMmep OOJIbIETO JIOKAaJIbHOTO Iepuona IIOJYXU3HU 1n
VIiVO WM CHWXEHHOM HeOOXOOMMOM HO3UMPOBKM. COeOMHEHMS HaCTOAmeIoO
nzobpeTeHnsa, MeueHHHEe M30TOollaMMy, MOXHO IO CYMeCcTBY I[I0JIy4YaTh
nyTeM IOpoBeleHMA IIpolielyp, OIMCAHHHX HIWXe B CxXeMax WIM IprMepax
1 crnocofax TMPUTOTOBRJIEHMS, KOTOPHE ONMCaHH HWKe, IIYyTeM 3aMeleHUs
JIeTKOOOCTYIIHOTO peaTreHTa, He coIepXamero MeUeHHHEX M30TOoIaMu
aTOMOB, peareHTOM C MeUeHHBMM M30TOollaMM aTOMaMM .

TepMMH «TayTOMEPEI» OTHOCHUTCSH K COoenVHEeHN AM, KOTOPHE
IpelcTaBJIS0T cobom B3aMMO3aMeHsIeMbe bopme CTPYKTYPH
OIpeneJIeHHOTO COeIMHeHMS U pas3jMyanTcsad IO CMeOeHUK  aTOMOB
BOOOpPOIoa M DJEeKTpoHOB. TaxkuMm o06pas3oM, IBe CTPYKTYPH, UMeKIue
aJleMeHT H B pPa3JIMUHHEX IIOJIOXKEHMAX, MOTYT HaxXOOUTLCA B pPaBHOBECUU
Be3 HapylleHUS OpaBUJI BaJIEHTHOCTM. HamnpuMep, €HOJIEL U KeTOHH
ABJIATCA TayToMepaMy, IIOCKOJIBKY OHM OHCTPO IIpeBpamainTcsa IpyT B
opyTra nopu obpaboTke KUCIJIOTOW UM OCHOBAaHMEM.

Ipu omnmucaHuM JoOOV TPUBEOEHHOMW B  HaCTOAmMEeM JOKYMeHTe
bopmyJiEl BHOOP  KOHKPETHOM  QYyHKIUMOHAJIbLHOM  TPYNNH M3  CIOMCKa
BO3BMOXHHX  BapMaHTOB OJIA YKas3aHHOM TIIepeMeHHOM He  O3Hauaer
olpenejieHMe TakKoTo BuHbopa BapuaHTa »OJ4 IIepeMeHHOM B IpPYyIUuX

(]_)OpMYJ'IaX. VHEIMM CJIOBaMM, €CIM Kakasg—Jmbo IIepeMeHHad TIIpUCyTCTBYyeT
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B QopMyJie OoJjiee UYeM B OIHOM MeCcTe, TO BHOOp BapMaHTa M3
YKasaHHOTO CIMCKa B OIHOM MeCcTe He 3aBMCUT OT BHOOpa BapuaHTa
IOJIS TOM Xe IepeMeHHOM B IOpyIoM MecTe O(QOpMYyJIH, eClIM He VYKa3aHO
VHOe.

B kauecTBe IMepBOTO IIpMUMepa TepMMHOJIOTUM 3aMecTUTeJlel, eCciu
3aMeCcTUTeJIb Sﬁmmﬁp opencraByageT cobom oouMH M3 S;1 UM Sy, a
3aMeCTUTEeJIb S%mmwp opencraByggeT cobor omMH U3 S3; M Sy, D2THU
oB03HaUeHUA OTHOCSTCHA K BapmMaHTaM OCYIIECTBJIEHN S OAaHHOT'O
n300peTeHnd, IIPUBEIEHHEIM B COOTBETCTBMUM C BapMaHTamM, I'Oe S%mmwp
opencraBjggeT cobom S;, a SZHpMMep opencraBJgeT cobon Si; Sﬂmmwp
opencrarjggeT cobom S;, a SZHpMMep opencrTaBJgeT cobou Sy; Sﬂmmwp
opencrarjgeT cobom S,, a SZHpMMep opencraBJgeT cobou Sji; Sﬂmmwp
npencraBjseT cobon S, a Szmmwp opencrTaBJigeT coboM S,; a Takxke
SKBUBAaJIeHTaM Kaxnooro nus TakKmMx BapMaHTOB. BoJiee KpaTKy
TEePMVHOJIO MO «SlrIpmep npencrTaBjsgeT cobo¥M OIMH M3 S; U Sy, a S%mmﬁp
npencraBjisgeT cofoM OIMH M3 Sz UM Sy» COOTBETCTBEHHO IIPUMEHSIT B
HacToAlleM OOKYMeHTe IJid KpaTKOCTH, a He 1Jj4d OT'paHUUEHUA.
[[puBeIeHHHY BHIIEe IIEPBBEM [IPMMEP II0 MCIOJIb3YeMOoM IJis oBOO03HaAUeHUS
3aMecTHUTeJIel TepMMHOJIOTMM, HOAaHHBM B OOMMX TepMMHAaX, IIpelHa3HaueH
OJIS WJJIOCTPpAalMM pPas3JIMUHBIX BapMaHTOB OOO3HAUeHUM 3aMecTuTesien,
OIIMCAaHHEIX B HaCTOLlleM IOOKYMEHTE.

Bojiee Toro, ecau OJjsa JoOOTO BJEeMeHTa XUMUUECKOW CTPYKTYPEH
WX 3BaMeCTUTEJId IPUBOOUTCHI OoJiee OIOHOTO OOO03HAUEHMSa, BapMaHTH
OCYIIECTBJIEHUA HaCcToOAMero n300peTeHnd comepxaT pa3JIMuHHEE,
IPpMHUMaeMBEe He3aBUCHMMO, COUeTaHMsa BapMaHTOBR U3 IIepeuMrCJIeHHBIX
0003HaueHUM, a Takxke MX SKBMBAJIEHTH. B KauecTBe BTOPOTO IIpUMepa
TEePMUHOJIOTUM 3aMecTUTeJIiel, ecJIM B HacCTosfmlleM IOKYMeHTe OIIMCcCaHo,
UTO €CJM 3aMeCTUTEJIbE Sppuwmep [NPENCTaBJIgeT CcOOOM OOUH M3 Si, S; U
S3, TO DTOT IIepeueHb OTHOCUTCSH K BapMaHTaM OCYIIEeCTBJIEHUSA TaHHOTO
U300peTeHna, HJA KOTOPHX Sppuwmep HNPEACTaBJIAST COOOM  Si1;  Supumep
[pencraBideT codom So; Snpumep ~ [IPEICTABJIAET cobom S3; S npumep
npencrabBigeT COOOM OOMH U3 Si M S2; Sppumep [IPEOCTaBJIAST COOOM OIOMH
U3 S1 U S3;  Sppumep HNPEnCTaBJIgeT CcOOOM OOMH M3 Sz M S37  Supumep
npencrabBigeT CcoOOM OIOMH U3 Si, Sz M S3; U Sppumep [IPEOCTABIIAET
cobom JoboM SKBMBAJEHT KaXIOTO M3 S2TUX BapMaHTOB. IIJIS KPaTKOCTH

M3JIOXEeHNA, HO He C LeJIB OI'PaHMYEeHMA, B HacCcToOodAIlleM OOKYMEHTe
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COOTBETCTBEHHO IIPMMEHAETCA COKpalleHHaAa TEPMIMHOJIOT VA : <<SHpMMep

opencraByigeT cobor omuH U3 Si, S, M S3». [IpMBEeIeHHHM BHIIEe BTOPOMU

IpUMEpP 1o VICIIOJIb 3y eMOM s 0003HaUeHNUH 3aMeCcTUTeJIen
TEePMUHOJIOTUH, IDaHHBEM B OOmMMX  TepMMHAaXx, npenHasHaueH  OJIA
WILIIOC Tpalum PasJINUHEX BapUaHTOB oBo3HaUEeHUd 3aMecTUTeJeN,

ONMCAHHHX B HaCTOdlleM HOOKyMeHTe.

[IpuBeneHHEle HMXe UMHITUOUTOPH JAK OpPeOCTaBJIART COOOM MIPUMEpPH
OCYIEeCTBJIEHUA HaCTOAMEIo M300peTeHUA:

2=-(1-((1r,4r)-4- (UuMaHOMETWJI) ULMKJIOTeKCMJI) -1, 6—
ouruonpouMmunaszso [4, 5—-d] nuppotio [2, 3-b] IUpUInH—-2-UJI) —N- (2-TUOPOKCHU~—
2-MeTUJINIPONWII) alle TaMUI ;

2=-((1r,4r)-4-(2- (1H-uvmoa3z3oji—4-wmj) mMmngaso [4, 5-
d]lnuppoio [2, 3-b] nupuamua-1 (6H) —1JI) UMKJIOTEeKCWUJI) alle TOHUTPWII ;

2-(1-((Ir,4r)-4- (UuMaHOMETWJI) UMKJIOTeKCMJI) -1, 6—
ourunpouMunaso [4, 5-d] nuppoJio [2, 3-b] nupunomuua—-2-mii) - N—-
(LMKJIOIPONIUIIME TUJIT) alle TaMIT ;

N- (2-umanHosTm) —-2- (1-((1r,4r)-4- (UMaHOMETUJI) UMKJIOTEKCUII) —
1, 6-murunpoumMmmnaszo [4, 5-d]ouppoJio [2, 3-b] nupuinH-2-uJl) alle TaMUI ;

2-(1-((1r,4r)-4- (UMaHOMETWJI) ULMKJIOTeKCUJI) -1, 6—
ouruoponMmnaszo [4, 5—-d] nuppodio [2, 3-b] nupuamuua-2-ui) —N- (TeTparmgpo-
2H-nupaH-4-1JI) alleTaM11 ;

2-(1-((1r,4r)-4- (UMaHOMETWMJI) ULMKJIOTeKCMJI) -1, 6—
ouruopouMunaszo [4, 5—-d] nuppodio [2, 3-b ] nupuouua-2-wui) —N- ( (TeTparugpo-
2H-paH-4-1JI) METWJI) alle TaM11 ;

N- (2-umaHo-2-MeTuinponui) —2- (1-((I1r,4r)-4-
(LMaHOMe TWJI) UMKJIOTekCWI) —1, 6—ourunponmMmnas3o [4, 5—d] nuppotio [2, 3-
bl OMpuOMH-2-1JI) alle TaM11 ;

2-(1-((1r,4r)-4- (UuMaHOMETWMJI) ULMKJIOTeKCMJI) -1, 6—
ourunpomMmunaso [4, 5—d] nuppoJio [2, 3—-b]l nupuamnH—2-mj) —N— ( (1-
TUOPOKCULNKIIOOY T ) METWJI) alle TaMUL ;

2-(1-((1r,4r)-4- (UMaHOMETWMJI) ULMKJIOTeKCMJI) -1, 6—
ouruopouMunaso [4, 5—-d] nuppodio [2, 3-b ] mupnouua-2-wui) —N- (1-MmeTui—-1H-
nmpas3oJi—-4-1JI) alle TaMU ;

N- (4- (umaHoMeTMJI) OMUMKJIIO [2.2 .1 ] renTad—-1-wi) —-2-(1-((1r,4r) -
4- (IMaHOMEe TWJI) ULMKJIOTeKCWUJI) —1, 6—aurnaponMunaso [4, 5—d] nuppoto [2, 3-

bl IMpUAMH-2-1JI) alle TaMU1 ;
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2=-(1-((Ir,4r)-4- (LMaHOMETWJI) UIMKJIOTEKCWJI) =1, 6—
ouruopouMmnaso [4, 5—d] nuppodio [2, 3-b] nupnouua-2-wui) —N- (L H-nnpasoJi—-
3-mJI) aueTaMnOo,; U

2=-(1-((Ir,4r)-4- (LMaHOMETWJI) UIMKJIOTEKCWUJI) =1, 6—
ourunpomnMmunaso [4, 5—d] nuppoJio [2, 3—-b]l mupuaH—2-mJj) —N— ( (1-
TUIPOKCULIMKJIIONPOIINII) METWJI) alle TaMU]] .

INOTIOJIHU T eJIL HEE BapMaHTH OCYIIECTRBJIEHUS n3obpeTeHmns
OpencTaBJgT cobol dapMalleBTUUECKM IIpUeMIIEMEEe COJM YKa3aHHHX
BHINIE COEOMHEHUN.

HOTIOJIHU T eJIL HEE BapMaHTH OCYIECTRBJIEHUS n3obpeTeHmns
IpelcTaBJIAT cobour bapMalleBTHUUECKUE KOMIIO 3ULINA, Kaxmnas nus3
KOTOPEIX COHOEPXUT 20PeKTMBHOE KOJMUECTBO IIO0 MEHBbIey Mepe OOHOTO
n3 [IpUBeIeHHEX BHILE coenVHeHUM VI ero bapMalleBTUUYECKHA
IIpUeMIIEMOM COJIN.

«bapMalleBTUUECKM IIpMeMIIeMas COJIb» IMIpeacTaBjisgseT coOoM CoJib
COenOMHEHNUd, KOTOpoe ABJIAEeTCH HETOKCHUYUHBEIM OMOJIOTUUECKU
[IEPEHOCHUMEIM WJIM  MHEM O0OpasoM  OMOJIOTUMUECKM  IIpUeMJIeMBIM  IOJIA
BBeIIeHUSA [IalumMeHTy . CMm. r1o CYIIeCTBY S.M. Berge, et al.,
Pharmaceutical Salts, J. Pharm. Sci. 66, 1-19 (1977), u
CIIPaBOUHUK Handbook of Pharmaceutical Salts, Properties,
Selection, and Use, Stahl and Wermuth, Eds., Wiley-VCH and VHCA,
Zurich, 2002. CoemuHeHMS U300peTeHMS MOTYT MMETb B IOCTAaTOUHOM
CTelleHM KMUCJYI TPYIINYy, B IOCTAaTOUHOM CTeleHM OCHOBHY TPYIITY WM
oBba Tuna QYHKUMOHAJBHHEX TPYINI W BCTyIaTk B COOTBEeTCTBYyKIME
peakuMy C PAIOOM HeOopTlaHUMUeCKMX WM OpTaHMUeCcKMX OCHOBaHMM, a
TaKXe HeOpTaHMUEeCKMX WM OpTaHMUeCKMX KUCJIOT C oOpa30BaHUEM
bapMalleBTUUYECKU npuemIIeMom coJm. TprMepH bapMalleBTUUYECKHA
[IpUreMIIeMEBIX coJien BKJIOUAKT B ceb4ga cyJbdaTH, IUPOCYJILGAaTH,
OucyabdaTH, CYJIbOUTH, OUCYJIBOUTEH, OGochdaTe, MOHOTUIPOTeHbOoChaTH,
ourugporeHpocdaTe, MeTadpochaTe, nupodpochaTH, XJIOPUINLE, OPOMUIH],
VMOOWOE, alleTaTh, I[IPONMOHATH, HOeKaHOaTH, KalpwulaTh, aKpPWJIaTH],
bopmMmaTH, N300y THUPAaTH], KalpoaTH, TelnTaHOoaTH, IPOIIMOJIATH,
OKCcaJlaTH, MaJIOHaTH, CYKUWHaTH, cyOepaTH, cebalMHaTH, OQyMapaTsl,
MaJleaTHl, OyTtuH-1, 4-O0MoaTH, TeKCHMH-1, 6—OMOaTH], OeH30aTH,
xJJOpOEeH30aTH, MeTHUJIOeH30aTH, IUMHUTPOOEeH30aTH, IMIPOKCUOeH30aTH),

MeTOKCUOEH30aTH, bTasiaTH, CyJIbOOHATH, KCUJIOJICYJIE QOHATEHL,
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benmsiaeTaTs, QeHMJINPONMOHATH, OQOeHMIJIOYTHMPATH, LUMUTPATH, JaKTaTEH,

Y- IUIPOKCUDYTUPATEL, TJINKOJISATH, TapTpaTH, MeTaHCYJIEQOHATEH,
IpOoaHCyJibEQOHATE, HaPTalMH-1-CyJibQOHATE, HadTaJIMH-2-CyJIbOOHATH U
MaHIEeJIaTH .

Ecam coenuHeHMe M300peTeHMSI COIEPXUT II0 MeHbllel Mepe OOMH
OCHOBHEIM aTOM as0Ta, TO XeJjlaTeJlbHad QapMalleBTHUEeCKM IIpueMiieMasd
COJIL MOXeT OHTL I[IOJIydeHa 10 JioboM COOTBETCTBYKMEeN W3BECTHOM
crieuMaJMcTaM MeToIMKe, Halpumep, obpadoTkor CcBOOOOHOTO OCHOBAaHMA
HeopTaHMUYeCKOM KMCJIOTOM, TaKoM KakK XJOPUMCTOBOIOpPOOHAaS KMCJOTa,
OpPOMMCTO-BOOOPOLOHASA KMCJIOTa, cepHad KKCJIOTa, cyJibbaMMHOBASA
KMCJIOTa, as0THad KucjaoTa, OoOpHasa KUCIOTa, ¢ocdopHad KUCIOTa, WU
OpTaHUUYeCcKOM KMCJIOTOM, TaKoM Kak YKCycHasd KUCJOoTa, OGeHMJIYKCcycHas

KncJjioTa, IIPOIIMOHOBAA KmucjioTa, CTeapMmMHOBa#4d KncJoTa, MOJIOUYHAaA

KncJjioTa, ackopbuHOBa4g KmucjioTa, MaJIeMHOBa4d KncJjioTa,
I'MIPpOKCUMaJIeMHOEBa#Aa KmcjioTa, M35 TMOHOBAaA KncJioTa, AHTapHa4d
KncJjioTa, BaJiieprmaHOBa#Ad KumcjioTa, byMapoBada KncJoTa, MaJIOHOBa4d

KMCJIOTa, OMPOBMHOTpPAaIHAasa KMUCJOTa, MaBejieBasd KUCJIOTa, INIMKOJIEBAaf
KMCJIOTa, CcaluluiioBas KMUCJIOTa, OJIeMHOBasd KUCJIOTa, HaJIbMUTMHOBASA
KMCJIOTa, JlayprMHOBas KMCJIOTa, IMPAaHOBUIMIIOBOM KUCJIOTOM, TaKoM Kak
TUIOKYPOHOBA S KMCJIoTa nIm raJlJakTypPoOHOBAa S KMCJIOTa, anbba-
TUOPOKCUKMCIIOTOM, TaKo¥ kKakK MMHIAJbHAaSd KUCJIoTa, JMMOHHAS KMUCJIOTa
MY BMHHaS KUCJIOTa, aMMHOKMCJIOTOM, TakKo¥ Kak aclapalMHOBAasd
KMCJIOTa WM TUIyTaMMHOBAS KUCJIOTa, apoMaTUUeCKOM KMCJIOTOM, TaKoM
Kak OeHB30MHasg KMCJIOTa, Z2-alleTokcuOeH30MHAasa KucJoTa, HadToMHasg
KMCJIOTa WM KOpMUHAas KUCJIOTa, CYJbOOHOBOM KUCIOTOM, TakKoM Kak
JaypuicyiabdoHOBA L KM1CJoTa, II-TOJIYOJICYJIbOOHOBASA KMCJIOTa,
MeTaHCcYyJIEPoHOBAS KM1cJoTa, STaHCyJIbOOHOBASA KMCJIOTa, Jodomn
COBMECTMMOM CMeCbld KMCJIOT, TakuxX Kak I[IpMBeIOeHHEe B IIpuMepax
HacToAmero OOKyMeHTa, M JoOOoM MHOWM KUCIJIOTOM WM CMeCcbid KUCIIOT,
KOTOpHE paccMaTpUBamnTCAa Kak SKBMBAJIEHTHHE WIIN IpueMIIeMble
3aMeHMTeJIM B CBeTe B IaHHOM TexXHOJIOTUM.

He BCce BapMaHTH OCYMEeCTBJeHMI dapMalleBTUUECKM IpUeMIIEeMBIX
coJieM CcoeIMHEeHMM B COOTBETCTBMM C HaACTOAMMM M300peTeHMeM MOTYT B
paBHOM CTelleHNr IIOOXOIOUTDH oJis "X paszpaboTky, IIOCKOJIbKY

COeIMHEHNA, KOTOPEE ABJIARTCA JOCTaTO4YHO CcJ1aOBMU OCHOBaHMAMIM
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(HanpuMep, pKsy okxosio 4), MoOI'yT He 00pa30BHBATbH HDOCTATOYHO
CTa®uJIBHEIX COJIeM nOJd Uuejel paszpaboTku. CM., Hanopumep, G.A.
Stephenson, et al., J. Pharm. Sciences 100(5), 1607-17 (2011)
Physical stability of salts of weak bases in the solid state.
[IpennojylaraeTcs, YTO HEKOTOPHE BapMAHTH OCYWEeCTBJIEHUS MN300peTeHUdA
OXBaTHBAKRT COKPUCTAJIJIM3O0BaAHHEE OGQOPMEL COEOMHEHMSA B COOTBETCTBUU C
HaCTOoAMM M300peTeHreM C IOOXOOANMM CpeICTBOM IJid o0pa30BaHuMd
COKPUCTAJJIOB. CTpyKTypa n CBOMCTEBAa COKPUCTAJIJIOB 0Jid
bapMalleBTMUECKOTO I[IPUMEHEHUS UM CHOCOOH MX IIOJIydeHUS U OIMCaHUSI
ommMcaHsl, Hamnpumep, B N. Shan, et al., Drug Discovery Today,
13(9/10), 440-46 (2008) The role of cocrystals in pharmaceutical
scilence; N. Qiao, et al., Intl. J. Pharmaceutics, 419, 1-11
(2011) Pharmaceutical cocrystals: An overview; R. Thakuria, et
al., Intl. J. Pharmaceutics, 453, 101-25 (2013) Pharmaceutical
cocrystals and poorly soluble drugs.

bopMEL COEIMHEHMA B COOTBETCTBMM C HaACTOANMM M300peTeHUeM,
comepxamye KUCIOTY .

CoenMHEeHUS n3o00peTeHNnsd, BKJIIOUA I UX bapMalLleBTHUUECKU
OpueMJIeMEle COJIM, OTIEJIbBHO MM B KOMOMHALMM (COBOKYIIHO Ha3HBaeMBE
KAKTHBHEIM al'eHTOM» WMJIM «aKTMBHBIMM aleHTaMu»), MOXHO MCIIOJIE30BaTh
B KauecTpe MHIUOMTOPOB JAK B cnocofbax muzobperTeHua. TakMe CIOCOOH
MOIOYJIMPOBaHUA AKTUBHOCTU JAK BRJIOUAKT BO3IEMCTBHUE Ha JAK
5bdeKTUBHOTO KOJMUEeCTBa II0 MeHbIey Mepe OIOHOTO XUMHUUECKOTO
COeIMHEHNS HaCTOAlleI'0o M300peTeHUs.

B HEeKOTOPHX BapraHTax OCYyIleCTBJIEHUA VHITUOUTOP JAK
MCIIOJIE3YeTCd Yy IIalMeHTa, Yy KOTOPOI'O IOMalHOCTHMPOBaHO 3abojieBaHUe,
PACCTPOMCTBO MM MeOUIMHCKOE COCTOSHME WMJIM KOTOPHM CTpadaeT oOT
3aboJleBaHuUd, paccTpoMcTBa VIV MEeOULUVHCKOT'O COCTOSHUSA,
OIIOCPEeNOBaHHOTO aKTMBHOCTEI JAK, HalpuMep, TaKoe KakK OIMCAaHHEE B
HacToAlleM OOKYMEHTE. CHMIIT OMEL VIV COCTOSHUA 3ab0JIeBaHU A
nonpasyMeBanTCa BKJIIOYEHHEIMY B o0BeM  IIOHATUA «3aboJleBaHu,
pPaccTpo¥CTBa MIM MeIUUMHCKME COCTOSHUSI».

COOTBETCTBEHHO, HacTodllee M300peTeHMe OTHOCUTCS K clrocobaMm
IpUMeHeHUSI OIIMCAHHHX B HAaCTOAmlEeM IOKYMeHTe AaKTUMBHHX aTeHTOB MJIA
JleueHus IaluyeHTOR, Y  KOTOPHX  IOMarHOCTUPOBAHO 3aboJieBaHuUE,

paCCTpOﬁCTBO M MeIVMIMHCROE COCTOAHMEe WJIM KOTOPHEe CTpalalkT oT
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3aboJieraHuA, paccTpoicTBa VI MeOULUVHCKOT'O COCTOSAHUA,
ormocpenoBaHHoTo JAK. JCHOoJb3yeMHl B HacTOAmeM 3asgBkKe TepMMUH
KIJIEUUTEY» WU «JIeUeHMVe» OTHOCUTCSH K Ha3HAaUeHMI aKTHMBHOTO areHTa
WY KOMIIOSUIMM B COOTBETCTBMM C HACTOAIMM M300peTeHMeM IMIallMeHTy
oJisa NOJIYyUYeHU A XKeJlaTeJIbHOTO TeparneBTUUEeCKOTO ZNEZN
OpodUIIaKTUUECKOTO OJIaToIpUMATHOTO BodekTa MNTOCPEemCTBOM MOOYJIALUU
akTuBHOCTH JAK. JleueHMe BKJIOUaeT oOOpalleHMe TeueHusa, oOJjieTueHUe,
ocriabiieHre, 3aMenjyieHMe OPpOTpecCHUpOBaHMA, YMEeHLBIIeHMEe TAXeCTU WIIn
OpoduiIakTUKy 3abojieBaHMA, PacCTPOMCTBAa MJIM COCTOSHUA, WIM OIHOTO
ZNRZN OoJiee CHMIITOMOB TaKoI'o 3aboJieBaHuA, paccTponcTBa ZNRZN
COCTOAHMUA, OIIOCPEelOBaHHOTO MOOyJAaluMer akTuBHOCTHM JAK. TepMmmrH
«KIIalUMeHT» OTHOCUTCA K MIEKONMTAaKIeMy IIalMeHTy, TpelyleMy TaKoI'o
JleueHusa, TaKOMy KakK uUeJiIoBeK. TepMMH «UMHIUOUTOPED WM KUHIUOUTOP»
oBozHauaeT COeIVHEeHNUHd, KOTOPEHE CHMXAT, npenyrnpexnawoT,
OeaKTUBUPYIOT DKCIIpeCcCcHo, OECEHCUBUINBUPYIOT ZNRZ! BEHIIIOJIHAT
NOHMXKAKIIYID PeryJIALMID SKCIPpeCCUM MM akTuBHOCTH JAK.

BapMaHTE OCYWeCTBJIEHUA HaCTOAWMETO M300peTeHUd oO0ecleurBanT
MHTUOMTOPE JAK 10Jd OpodMilaKTHUKM W/WIM yMeHBIIeHUS UpesMepHOIO
BOCIaAJUTEJILHOT'O OTBEeTa. BapMaHTH OCYIEeCTBJIEHUI MHIUOUTOpOoB JAK B
COOTBETCTBUU c HaCTO AMUM n300peTeHneM npencTapJgnT cobom
YHUBepCaJibHEle MHIMOMTOPE JAK.

Ecam He yKal3aHO MHOEe, TepMMH «PUBUKO-XVMUUEeCKMe CBOMCTRBAa
MHTUOMTOpa JAK» o03HauaeT CJelyoire COOTBETCTBYKIME YIIOMAHYTHE
CBOMCTBaA:

IpuBeleHHHEe B OIMCAaHMM IOJIS CoeIMHeHuM oOp. 1-12 B ciyuyae
MOJIAPHEIX Macc;

OlpeneJIeHHEe COIJIACHO COOTBETCTBYKIMM OINpeNesJIeHMSIM B cJydae
upcJia JOHOPOB UM aKLUelTOPOB BOIOPOOHOM CBSA3M UM CIHOCOOHEIX K
BpalleHUO CBA3el; u

M3MepeHHHe CO CCHJIKOM Ha Tabauuy la (cTosabeu 2) B ciaydae
KOHIeHTpalui B IJIasMe ¥ Tabauuy 7 (cToJybusl 3 m 4) B ciaydae
KODOIUUIMEeHTOR IMIPOHUIlaeMOCTM A-B B HOPUCYTCTBUM MHIMOMTOpa P-
TJIMKOIIPOTEVHAa UM KOBOOUIIMEHTOB MIPOHUIIAeMOCTH B-A.

B BapmaHTax OCYmMEeCTBJIEHMS HACTOMAMETO MN300peTeHUd IIpelJIOXEHEH
criocobel uMHIMOMpoBaHMa JAK, BRJIOUAKIME BO3OeMCTBME Ha pPelelTop

JAK wmHTMOMTOpa JAK, KOTOPHM XapaKTepu3yeTcsa CIeOylmuMu OQU3UKO-—
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XVUMMUECKYMM CBOMCTRBaMM: KOHIEeHTpalMsa B IJla3Me B »OMalas3oHe OT
okojio 0,1 ur/Mim mo okoyio 60 Hr/Mi, cLog P B IManasoHe OT OKOJIO
0,1 mo oxkoJjo 2,8, KOB0OUUMEHT IIpOHULAEeMOCTM A-B B IPUCYTCTBUU
MHIMOMTOpa P-IUIMKONpOTEeMHa B OMalnas3oHe oT okojo 0,1 @mo oOKoJo
2,5, KOB0OUUMEHTH IIPOHMIIaeMOCTM B-A B »OmanasoHe oOT okoJjio 0,5 1mo
okoJio 20, T[jgomanbk TOIOJOTMUECKOM IIOJIAPHOM IoBepxHoCcTu (tPSA) B
IorarnasoHe OT OKoJIO 85 mo okojio 120.

B mpyrux BapMaHTax OCYIEeCTBJIEHMA CIOCOOOB MHIMOMpoBaHMA JAK
B COOTBETCTBMM C HaACTOAIMM M3OOpPEeTeHMeM KOHLEeHTpaumMsa B ILJlasMe
HaxOOUTCAd B IMarnasoHe oT okoJio 10 Hr/mi mo okosio 20 HT/MII.

B mpyrmx BapMaHTax OCYIEeCTBJIEHMA CIOCOOOB MHIMOMpoBaHMA JAK
B COOTBETCTBMM C HacToAmMM M300peTeHMeM cLogP HaxomouTrcd B
IoOMamnasoHe oT okoJio 0,8 mo okoJio 1,4.

B mpyrux BapMaHTax OCYIEeCTBJIEHMA CIOCOOOB MHIMOMpoBaHMA JAK
B COOTBETCTBUA c HaCTOANNM n300peTeHneM KOB50OULIMEHT
NIpoHMIIaeMOCTM A-B B IHOPUCYTCTBMM MHIMOMTOpa  P-TUVIMKONPOTEMHA
HaxoIMUTCsS B IOMalasoHe oT okoJjo 0,6 mo okoJio 1,5.

B IpyruMx BapMaHTax OCYIEeCTBJIEHUS CIOCODOOB MHIUOMpoBaHMA JAK
B COOTBETCTBUU c HacTOoAlVM n3o00peTeHneEM KOBQOULIIMEHT
IpOoHMIIaeMOCTM B-A HaxoOuMTCd B IOManasoHe oT okoJio 0,5 mo okxoJjio 5.

B mpyrux BapMaHTax OCYIEeCTBJIEHUA CIOCOOOBR MHIMOMpoBaHMA JAK
B COOTBETCTBMM C HacToAammM mu300peTeHMeM TPSA HaxoOouUTCcd B
ouarnasoHe oT okoJio 100 mo okxojsio 120.

B OOIIOJIHUT &JIb HEIX BapMraHTax OCYIEeCTBJIEHU I HacToAWero
U300peTeHua IIPenJIOXKeHH CIOCOOB MHIMOMpoBaHMAa JAK, BRJOUAKINVE
BO3OENCTBUE Ha pelenTop JAK MHTUOUTOPA JAK, KOTOPHM

IOOIIOJIHMTEJIEHO XapaKrTepnusyeTcda CJIle oYMV @MBMKO—XMMMHGCKMMM

CBOMICTBAMU : MOJIAPHadaA MacCa B IMalla3OHe OT OKOJIO 300 1p-MoJIb *

no
okoJyio 500 TMOJIB !, UMCJIO OOHOPOB BOMOPOIHOM CBA3M B OMAla30HE OT
OKOJIO 2 HOO OKOJO 3, UMCIO aKIelNTOpOB BOOOPOOHOM CBA3U B
IoManas30He OT OKOJIO 4 OO OKOJO 5 M UYMCJO CHOCOOHHX K BpalleHMO
CBs3eM B OMala30He OT OKOJIO 3 IO OKOJJO 6, B HOOINOJIHEHME K
KOHILIeHTpaluaIM B jasMe, 3HaUYeHV M clogpP, KonOduUIIMeHTaM

IIPOHMIIaeMOCTH n SHa4YeHMAM tPSA, OIIMMICaHHEIM  BEHIIE IJIA MeTOOOB

MHTUBUpOoBaHuUA JAK B COOTBETCTBMM C HACTOANMM M300peTeHMEM.
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B mpyrux BapMaHTax OCYIEeCTBJIEHUA CIOCOOOB MHIMOMpoBaHMA JAK

B COOTBeTCTBMM C HaCTOAINMM MBO@peTeHMeM MOJIAPHad MacCCa HaXoIMTCHA

1 1

B IMariasoHe oOT okoJio 340 m-wMoJs - mo okoJio 430 mMOJIb -.

B mpyrumx BapMaHTax OCYHEeCTBJIEHUI CIOCOOOB MHIMOMpoBaHMA JAK
B COOTBETCTBMM C HaCTOAMMM M30OpeTeHMeM UMCJIO CIOCOOHHX K
BpalleHUo CBSA3eM HaxXoIMTCAd B Oualas3oHe OT OKOJIO 5 IO OKoJIO 6.

B BapMaHTax OCYIEeCTBJIEHMS HaACTOAMEeIro M300peTeHMd IpelJIOXeHE
CIIOCOOH JIeUueHMS BOCHAaJIEHMSA B XeJIyIOUHO-KUIEeUHOM TpaKTe IIalueHTa,
BRJIOU AN E BBeIeHUue naumMeHTy bapMalleBTHUUECKU 20dekTUMBHOTO
KoJIMuecTBa MHIMOMTOpa JAK, KOTOPHM XapaKTepuslyeTcd CJeOyolMHy
PUBUKO-XUMNUECKMMM CBOMCTBaMM: KOHIEHTpallMd B IlJla3Me B IMalla30He
or okojo 0,1 Hr/Min po okojo 60 HIT/MJI, cLog P B 1OramasoHe OT
okojjo 0,1 nmo okoJgio 2,8, KOROOUIMEHT HOpPOHMIIaeMOCTM A-B B
OPUCYTCTBUM MHIMOMTOPpa P-TJUIMKONPOTEeMHa B Ouanas3zoHe oT okoJio 0,1
0o OKoJiO 2,5, kKO20OMUMEeHTH [IPOHMUIIAEMOCTM B-A B IMalas0HE OT
OKOJIO 0,5 oo OKOJIO 20, iomanb TOIIOJIOTUUECKOM IOJISAPHOM
nosepxHocTM (tPSA) B OmamnasoHe OT OKoJIO 85 mo okojio 120.

B OIpYyITUxX BapuaHTax OCyIeCTBJIEHUS CIIocoB60B JleueHmnsa
BOCIAaJIeHU S B XKeJIYDOUHO—KUIIeUHOM TpakTe B COOTBETCTBUU c
HacTosAmMM  M300peTeHMeM  KOHIeHTpalusa B IIJlasMe  HaxXoIUTCS B
ouamnasoHe oT okoJio 10 "HT/MiI mo okoJio 20 HIT/MII.

B OIpYITUX BapuaHTax OCymeCTBJIEHU S Ccrioco6oB JleueHus
BOCHAaJIeHUd B XKeJIYIOUHO—KUIIeUHOM TpakTe B COOTBETCTBUU c
HacToAmMM M3008peTeHMeM cLogP HaxomouTcsda B IOMalna33oHe oT okoJjio 0,8
oo okoJio 1,4.

B OIpYITUX BapuaHTax OCymeCTBJIEHUS crioco6oB JleueHmsa
BOCHaJIeHn B XeJIYDOUHO—KUIIeUHOM TpakTe B COOTBETCTBUU c
HaCTOAIMM n300peTeHneM KODOOUIIMEHT [IPOHULIAEMOCTHU A-B B
IPUCYTCTBUM MHIUOMTOpa P-TJIMKONPOTEeMHa HaxXOOMTCS B IMalasoHe OT
okoJio 0,6 mo okoJio 1,5.

B OIpYTUX BapuaHTax OCymeCTBJIEHU S crioco6oB JleueHmsa
BOCHAaJIeHn s B XKeJIyIOUHO—KUIIeUHOM TpakTe B COOTBETCTBUU c
HacToAmMM M300peTeHMeM KO2QOMUMEeHT IPpOoHMIIaeMOCTM B-A HaxXOIUTCHId B
IoOManazoHe oT okoJio 0,5 mo okoJio 5.

B IPYITHUX BapMaHTaxXx OCymeCTBJIEHNA criocofos JIEeUeHNA
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BOCHIAJIEHU A B KeJIYIOUHO~KUIIEUHOM TpaxkTe B COOTBETCTBUNU c
HacToAmmM wu300peTeHrMeM tPSA HaxoIMTCA B IOMalas3oHe oOT okoJjo 100
oo okoJio 120.

B OOTIOJIHUT&JIB HEX BapmMaHTax OCYIEeCTRJIEHU A HaCToOAmeI o
N300peTeHNI NPeNdJIOXKEeHH CIOCOOH JIeUeHMS BOCIAJIeHMSI B XeJIYIOUHO—
KUIIeYHOM TpakTe IalMeHTa, B KOTOPHX OQU3MKO-XMMUUEeCKMEe CBOMCTBA
MHTHUOUTOpa JAK DONOJIHUTEJIBHO XapaKTepUM3yTCHd CJeOyRmuMi QU3UKO—
XUMNY e CKUMUA CBOMCTRBaMMA MHTUOUTOPA JAK: MOJIApPHAa A Macca B
oMarnasoHe oT okojo 300 opMosbt mo okxosio 500 mmosis t,  umcio
IOOHOPOB BOIOPOOHOM CBA3M B IOMala30He OT OKOJIO 2 OO OKOoJIo 3,
UMCJIO aKIelTOpOB BOIOPOIOHOM CBA3M B IOMala30He OT OkoJio 4 1o
OKOJIO 5 ¥ UMCJIO CHOCOBHHEX K BpalleHMIO CBA3elM B OMalasoHe OT OKOJIO
3 OO OKOJIO 6, B IOOIOJIHEHME K KOHIEeHTpalMaM B IJIasMe, 3HaueHUAM
cLogP, ko»0ouLMeHTaM I[IPOHMUIIAEMOCTM M 3HadueHuUAM tTPSA, OIMCaHHBEM
BEIIE OJIA METOLOB JIeUeHMHd BOCIIAJIEeHMA B COOTBETCTBUM C HACTOAIUM
n300peTeHNEM.

B OPYTUX BapuaHTax OCylleCTBJIEHN A CIIocoB60B JleueHuAd
BOCIIaJIeHU A B KeJIY IOUHO—KUIIeUHOM TpakTe B COOTBETCTBUNA C

HaCTOAIlMM MBO@peTeHMeM MOJIAPHaAd MacCCa HaXoIMTCAd B IMalla3OoHe OT

okoJio 350 m-MoJib ' mo okojsio 430 T-MOJIB t.

B OIPYyTHUX BapMaHTax OCYIeCTBJIEHUSA crnoco6oB JeueHMs
BOCIIaJIeHU A B KeJIYyOOUHO—KUIIeUHOM TpakTe B COOTBETCTBUNA c
HacToOAIMM  M300peTeHueM  UMCJIO CITOCOOHHIX K  BpalleHUIo cBA3en
HaxoOMTCd B IOMalaz0He OT OKOJIO 5 OO OKOJIO 6.

BapraHTE OCYIEeCTBJIEHUS MHIMOUTOPOBR JAK B COOTBETCTBUU C
HaCTO AIUM n3obpeTeHueM VMenT clenyomme OMBUKO—-XUMUUECKNE
ceoMcTBa JAK: KOHUeHTpalMsa B ILJla3Me B IOMamna330oHe oT okoJjo 0,1
HT/MJI mo okojo 60 Hr/mi, cLogP B mManasoHe oT okoJio 0,1 OO OKOJIO
2,8, KOBOOUUMEeHT IPOHMIAeMOCTM A-B B HOpUCYTCTBMM MUHIMOMTOpa P-
TJIMKOIIPOTEVHA B oMarasoHe oT OKOJIO 0,1 oo OKOJIO 2,5,
KO2QOUMIIMEHTH NPOHMIIaeMOCTM B-A B mmamnas33oHe oT okoJjio 0,5 mo okoJo
20 m tPSA B mmamasoHe OT okoJio 85 mo okoJjo 120.

B IOOTOJHUTEJILHEIX BapMaHTaxX OCYIEeCTBJIEHUSA MWHIUOUTOPOER JAK B
COOTBETCTBMM C HaCTOAIMM M300peTeHMeM KOHIeHTpallMd B ILJIa3Me

HaxoOuTCd B IOMaraszoHe OoT okoJjio 10 HI‘/MJ'I oo okoJjio 20 HI‘/MJ'I.
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B IOONIOJHUTEJNILHEIX BapMaHTaxX OCYIEeCTBJIEHUSA MWHIUOUTOPOER JAK B
COOTBETCTEBMM C HaACTOANMM M300peTeHMeM 3HaueHUsa CcLoOgP HaxomaTcda B
IoOManazoHe oT okoJio 0,8 mo okoJio 1,4.

B IOONOJHUTEJILHEIX BapMaHTaxX OCYIEeCTBJIEHUSA MWHIUOUTOPOER JAK B
COOTBETCTEMM C HaACTOANMM M300peTeHMeM KODQOUUMEeHT IMIPOHUIIaeMOCTHU
A-B B OpUCYTCTBUU MHTUOUTOPA P-rmnukonpoTenHa HaxoOuTCc4g B
IOMranasoHe oT okoJio 0,6 mo okoJio 1,5.

B DOONOJIHUTEJILHEIX BapMaHTaxX OCYIEeCTBJIEHUSA MHITUOMTOPOER JAK B
COOTBETCTEMM C HACTOANMM M300peTeHMeM KODQOUUMEeHT IMIPOHUIIaeMOCTHU
B-A HaxoIMTCS B OMallalsoHe oT okoJio 0,5 mo okoJjio 5.

B OONOJIHUTEJILHEIX BapMaHTaxX OCYIEeCTBJIEHUA MWHIUOMTOPOBR JAK B
COOTBETCTBUM C HaCTOAlMM M300peTeHMeM 3HaueHmd tPSA HaxomaTcd B
oramnas3oHe oT okoJo 100 mo okxoJsio 120.

Ipyrue BapMaHTEL OCYIIeCTRBJIEHUSA VHIMOUTOPOR JAK B
COOTBETCTBMM C HacCTOAIMM M300peTeHMeM UMelT cJjenyomre (OU3UKO-—

XUMUUYEeCKMe CRBROMCTBa MHIMOMTOpa JAK: MoOJIgpHas Macca B IMala3oHe

or okojio 300 ©mMoJb ! mo okojio 500 TMOJIB Y, UMCJIO IOHOPOB
BOOOPOIHOM CBSA3M B IOMala30He OT OKOJIO 2 OO OKOJO 3, UUMCJO
AKILENITOPOR BOIOPOIHOM CBS3M B OMAala3oHe OT OKoJIO 4 Io OokoJIo 5 m
UMCJIO CIOCOBHHX K BpalleHuio CcBA3eM B IOMala30He OT OKOJIO 3 IO
OKOJIO 6, B IOIOJIHEHMEe K KOHLEeHTpaluuaM B IlJla3Me, 3HaueHusaM cLogP,
KO2OdUIIMeHTaM I[IPOHUIIAEMOCTM M 3HaueHMsAM TPSA, ONMCAHHBM BHIIEe OJIA
MHITUOBUTOPOB JAK B COOTBETCTBMM C HACTOANMM M300peTeHMEM.

B IOONOJHUTEJNILHEIX BapMaHTax OCYIeCTBJIEHUSA MWHIUOUTOPOER JAK B

COOTBeTCTBMM C HaCTOAIMM MBO@peTeHMeM MOJIAPHad MacCCa HaXoIMTCAHA B

1 1

omarnaszoHe oT okoJio 350 mmMoJib - 1o okoJio 430 mMOJIB -.

B IOOTOJHUTEJNILHEX BapMaHTax OCYIEeCTBJIEHUSA MWHIUOUTOPOER JAK B
COOTBETCTBUM C HACTOANMM M300peTeHMeM UMCIIO CIOCOOHEX K BpalleHUI
CBA3el HaxXOoOMTCHA B OMalla30He OT OKOJIO 5 OO OKOoJIO 6.

B criocobax JleueHusAa B COOTBETCTBUMA C n300peTeHneM
50PpeKTUBHOE KOJMUECTBO IIO0 MeHblleM Mepe OOHOTO aKTMBHOT'O areHTa B
COOTBETCTBUM C M300peTeHMeM Has3HadaeTcd IMalvMeHTy, Y KOTOpoTo
OMaTHOCTUPOBAHO 3aboJieraHue, PacCcTpPOMCTBO ANIZ! MeOUUMHCKOE

COCTOAHMEe WMIIN KOTOpHﬁ cTpamaeT oOT 3aboJjieBaHusd, paCCTpOﬁCTBa I

MeIMLMHCKOTO COCTOSAHUA. TepMUH «20QeKTMBHOE KOJIMYECTBO» O3HaAUaeT
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KOJIMYECTBO WM ITO3MPOBKY, KOTOPHEE HOOCTATOUHE IJIA OOCTWMXEHMA II0
CYWeCTBY XeJIaTeJILHOT'O TepalleBTUUeCKOT'O WM NOPpOdUIIaKTUUEeCKOT'O
s0bexTa OJA [HAaUMEHTOB, KOTOPBM HeOOXOIMMO TaKoe JIeUeHMe IIpU
yKa3aHHOM 3af0JIeBaHuM, PacCTPOMCTBE WMJIM MEeIUIMHCKOM COCTOSHUU.
S0beKTUBHEE KOJIMUECTBA WJIM OO3MPOBKM AKTUBHEX BelleCTB HACTOAMEIO
n300peTeHmua  MOTYT OBITE onpenesieHs  CTaHOAPTHEMU criocodbamu,
HallpyMep MOIOeJIMPpOBaHMeM, MCCIEeOOBaHMAMM C IIOBBIIEHMEM OOSZEL MM
KJIIMHUYUECKVMM MCIBETaHUMAMM C Y4YeTOM CTaHIDAPTHHX (aKTOpOoB, TaKMUX
Kak crooco® WM @ IOyThk BBeIeHMHA WM LOOCTaBKM JIEKAPCTBEHHOTIO
cpencrrea, O¢QapMaKOKMHeTHMKAa BelleCTBa, CTElNeHb TAKeCTHM M XapaKTep
TeueHMsa 3aboJjieBaHUA, PacCTPOMCTBa WM COCTOSHMUA, IpellleCTBYIIUN
WM TeKyIMM KypcC JeudueHUA OOBEeKTa, COCTOSAHME 3IOOPOBbA UM peaKlUus
oOBeKTa Ha JeKapCTBeHHBE CpencTBa, a TakKXe MHeHUe Jledalero
Bpauva. [ia dejioBeka BecoM 70 KI' WUIIOCTPAaTUBHOM IIPUEMIIEMOMN
IO3UPOBKOM SABJISETCS KOJUUECTBO OT OkKojjo 1 mo 1000 wMr/medHb,
NIpMHMMaeMoe 3a OIOMH MJIM MHOXECTBO pas.

BapMaHTE OCYHIEeCTBJIEHMA HaACTOAMEeIro MN300peTeHMd IPenCTaBJIAT
coBoM HOBHEe MHIUOUTOPEH JAK B KadecTBe aKTUBHEX BeleCcTB IJId
OIpodUIaKTUKN u/ U YMeHbIIeHN 4 Upe3MEPHOTO BOCIIaJIUTEJILHOT'O
oTBETA, CuCcTeMHEE HDOPEeKTH KOTOPEX OTCYTCTBYIOT WM  CHVXEHH.
HOTIOJIHUTEJIbHEE  BapMAaHTE OCYIEeCTBJIEHMI HaCTOAmMEero M300peTeHUd
npencTapJgnT cobomn VHIUOUTOPEL JAK, OKas3bBaKIMe JIOKaJIbHOE
OeViCTBMe Ha TKaHM XeJlyOJOUHO-KUIIeUHOTO TpakKTa MOJa JiedeHUd TaKux
COCTOSHUM, Kak, ©0e3 orpaHuueHuy, B3K, cucTeMHbHe 20OEeKTH KOTOPHIX
OTCYTCTBYIT WM CHMXEHBE 0O IIPUEMIIEMOTI'O YPOBHA.

BapMaHTE OCYWEeCTBJIEHUA HACTOAMETO M300peTeHMd IIPenCcTaBJIgnT
cobor wmHITMOUTOPE JAK C HMBKOM I[IPOHUIAEMOCTBI. [ONOJHUTEJLHHE
BapMaHTH OCYIMECTRBJIEHVA HACTOAMETO WM300peTeHMS NPedCcTaBJISRT codon
MHTUOUTOPE JAK, KOTOPHE pPacTBOPAKRTCHA B BOIE.

[locye yaydmeHMI COCTOAHMA IallMeHTa, OOJIeTUeHMda CHUMITOMOB
3aboJIeBaHMA WM PacCTpPOMCTBa MOXHO KOPPEeKTUMPOBaATH HO3Yy OJA
OIpOPUIIaAKTUUECKOTO VI IIOOOEePXUBAKIET O JIeUeHUA . Hanpumep,
OO3MPOBKAa, WM UYacToTa BBEeINEeHMI, WM M TO UM Ipyroe MOI'yT OBTH
CHWXEHEL B 3aBUCHMMOCTM OT CHMMITOMOB OO YPOBHL, IpU KOTOPOM
INOOOEPXUBAETCSA TpedyeMel TepaleBTUUYeCKUM WM OpodMilakTUUeCKUN

sdderT. PazymeeTcCd, eCJIn IIPOABJIEHUA CUMIITOMOB ocJiafbJIeHH oo
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[IPMEMIIEMOT O YPOBHH, JIedeHre  MOXHO IIPeKpPaTUThH. OmHako npu
peuuaMBe CHUMIITOMOB IMallMEHTY MOXeT I[OoTpeBoBaThbCH OOJIIOBPEMEHHOE
[IEPUOINUECKOe JIEUEHNE.

KpomMe TOT'0O, COEIOMHEHMUS HACTOAMeI'o M300peTeHUs IpelHa3HaueHEH
OJI9 TIPpUMEeHeHUsS OTHOeJIbHO, B KOMOMHaUUM C OIOHMM WM 0oJiee U3
IPYITMX COeIVMHEeHMM HacCToAmeTro u3odpeTeHMI WJIM B KOMOMHaALUM C
OOIIOJIHUTEJIbHEMM aKTUBHBEMM MHIPEeOMeHTaMM OJIS JIeUeHUSa OIIMCAaHHBX
HWXE COCTOSAHUMN . NOTIOJIHU T eJILHEE aKTHUBHEE VHTPEOVMEHTE  MOXHO
BBOIMUTL B BUIE OTIEJILHOM JieKapCTBeHHOM QOPMH BMeCTe C IO MeHbIeu
Mepe OOHMM COEeIOMHEHMEM HacTodmero u3obpeTeHusd, C  aKTUBHBEMMU
areHTaMu nz3obpeTeHmA NI BKJIOUATH X B bapMalleBTUUECKYIO
KOMIIOBULMI B COOTBETCTBMM C HaCTOAIUMM WU300peTeHMeM. B OIOHOM
npruMepe OCYIIeCTBJIEHU A OOIIOJIHUTeJIbHEE aKTHUBHEE VHITpPeOueHTH
OpenCTaBJIAKRT cofo¥  KOMIIOHEHTH C M3BEeCTHOM WJIM  JOKa3aHHOM
50beKTUBHOCTEIO npu JIeUeHUn COCTOSIHUM, PacCTpPOMCTB VI
3abojieBaHuM, OIOCPeNOBAaHHHX aKTMBHOCTHI JAK, TakMe Kak IpyTon
uHTHMOUTOP JAK WMIM cCcoeOuHeHMe C AaKTMBHOCTLI B OTHOMEHUM IPYIToM
MMIIEHY, CBSA3aHHOM C KOHKPEeTHHIM COCTOSHMEM, PacCTPOMCTBOM WU
3aboJjieBaHMEeM. YIOMAHYTasa KoMOMHALMSA KOMIIOHEHTOBR MOXET CJIYXUTH
OJIS TIOBBIMEHUA 50PEeKTMBHOCTM (HaIpuMep, IOIyTeM BKJIOUEHMS B COCTaB
OaHHOM  KOMOMHALMM COeIVHEeHUSd, NoBEMaKMmMero 20PeKTMBHOCTL  WMJIM
AKTMBHOCTBL al'eHTa B COOTBETCTBMM C HacCTOAIMM M300peTeHMEM),
ocna®iyieHVd OOHOTO WIM 0OoJiee TIOOOUHHEIX 5SOOeKTOB WMIM CHUXEHUI
TpedyeMOoV OO3UPOBKM AKTMBHOIO arl'eHTa B COOTBETCTBUM C HaCTOSMUM
n300peTeHMeM.

[TpMeHUTeJIBHO K VHTUOUPOBaHUID MUIIEHU «3hdeKTUBHOE
KOJIMYEeCTBO» O3HadvaeT KOJUUECTBO, OOCTaTOUYHOEe IOJIS  WM3MEHEHUS
AKTMBHOCTM IIO MeHBIIEM Mepe OOHOTO U3 OelkoB ceMelcTBa JAK.
V3MepeHMe AaKTUMBHOCTM MMIIEHM MOXET OBITEH BHIIOJIHEHO CTaHIapTHEMM
AHAJIUTUUECKMMKY CcrocobaMu.

AKTMBHEIE AaTl'€HTH HaCTOAMeTro M300peTeHus NOPemyCMOTPEeHH IJIS
CaMOCTOSATeJIbHOT'O MCIIOJIb30BaHMA WJIM B KOMOMHaUMM C OIHMM WJIM
foJjiee HOOMNOJIHUTEJIBHHMM aKTMBHEIMM KOMIIOHEHTaMM [JIS [IPUIOTOBJIEHUS
bapMalleBTUUE CKUX KOMIIO 3ULIMM n300peTeHn . B cocTaB
COOTBETCTBYNINEN LejiaM Mu300peTeHMsa OQapMalleBTUUEeCKOW  KOMIIO UK

BXOINUT S@Q}GKTMBHOG KOJIMUeCTRBO IIO MeHbIel Mepe OIOHOI'O aKTMBHOTIO
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areHTa B COOTBETCTEBMM C U300peTeHUEeM.

dapMalleBTUUECKHM IIpUeMJIeMble HAIlOJHUTEJN, OOBUYHO MWMCIIOJIbE3YeMEe
B (dapMalleBTUUECKUX KOMIIO3UUMAX, M[OIPeACTaBJglT CcoBoM RBemecTRBRa,
KOTOpPEE [ABJIAKRTCA HETOKCUYHEMM, OMOJIOTUMUECKM IIePEeHOCUMEIMM WM MHEM
obpaszoM OUOJIOTMUECKM IIOOXONANMMKM IJIS BBeleHMs IIalMeHTy, TaKue
Kak VMHEPTHOE BelleCTEO, noBaBJIeHHOE B bapMaKoJIOTNUECKYI
KOMIIO3ULUMIKD WMJIM MHEM 00pa30M MCIOJBE30BaHHOe B KaueCTBe Hecylen
Cpelbl, HOCUTeJIA WM paszbaBuUTesd IJa OoOJleTyeHMsa BBeIOeHMA al'eHTa,
a TakKXe COBMeCTMMOe C DTUM aleHTOM. I[IpMMepH TakKUX SKCLUUIMNEHTOB
BKJIOUAT B ceba kapboHaT kKajgbplua, odocdodaT KajJblLMAg, pPa3JIMUHEE
caxapa " TUIIEL KpaxmMmala, IIPOM3BOIHEE LeJIJTIOJIO 3HL, XeJlaThH,
pacTUTeJIbHEIE Macjlia U IIOJUDTUIIEHTJIUMKOJIN .

OOpMEL OOCTABKM (QapMalleBTUUECKUX KOMIIO3ULMNM, COoIepXalMux OIHY
nnm 0oJiee eIMHULL OO3MPOBaHMA aKTMBHEIX al'eHTOB, MOXHO IIOJIydaThk C
IpuMeHeHUeM OQapMalleBTUUECKM [IPMEMIIEMBIX DKCLUUIMEHTOB WM MEeTOOUK
IPUTOTOBJIEHUL, M3BECTHEIX B  HacTodllee BpeMd  MWIM  OOCTYIIHHX
crieuMaJmucTaM B OaHHOM ofjacTu B OyOymeM. KOMIO3MLMM  MOXHO
BBOIMUTDL C [IpUMeHEeHVEM criocobos, ofJlamanimx npusHakaMu
n306peTeHna, IIpMEeMJIEMBEIM IIYTeM -HOOCTaBKM, HalpuMep, IIepopalibHO,
IapeHTepallbHO, PEKTAJIBHO, MECTHO, uepes rjasa W noyTeM
MHTaJIALUUA .

[lpennapaT MOXeT OHTEH IIpencTaBJieH B QopMe TabJjIeTOK, Kalcyl,
caue, opaxe, [IOPOUIKOB, TpaHyJ, IacTUJIOK, [IOPOIKOB 0JId
BOCCTAHORJIEHUS, XUIOKMUX IIpellapaTOBR WM CYIIO3UTOPpUeB. KOoMIIO3ULIMNU
MOTYT OBTBb IIOJIYUEHH IJI4 JIOOI'0 OOHOTO M3 MHOXeCcTBa CIoCcoDOB
BBelleHUs, TaKMX KaK BHYTPMBEHHasa MHOQYy3Msa, IIOOKOXHaS WMHBEKLUULI,
MeCTHOE HaHeCeHMe WM IlepopallbHOe BBeleHMe. I[lpeldlouTUTeJIbHO
KOMIIOBULMM MOT'YT OBTE I[IOJIyUYeHH OJIS I[1epOopalJIbHOT'O BBEINEHUA.

01 nepopalIbHOT'O BBeIeHUSA aKTUBHEE al'€HTH M300peTeHUdI MOTYT
OBITE OOeclledeHE B QopMe TabJIeTOK, KallCyJl WM TIpaHyJl WM B BUIOe
pacTBopa, BSBMYJIbBCHUM WM CYCIeH3MM. [JIS [OOJYyYeHMsS KOMIIO3ULUM OJIsd
[IepopallIbHOT'O IIpPUMMEeHEHMSA aKTUBHBEE al'€HTH MOI'yT OHTb CMeNaHbB C
IoJIlydeHreM IOO3EH, HaIpuMmep, OJ4 uejioBeka Maccom 70 kI, oT okoJio 1
no okxoJio 1000 wMr/meHnb, OpelHa3HAUEHHOW IJIS IIpMeMa 3a OIVH WK
MHOXEeCTBO pa3, B KaueCTBe WUIIRCTPATHMBHOI'O IOMalla3OoHa.

TabjeTku 104 IIepOopalJIbHOT'O BBeIeHMA MOI'YT BKJIOYATE B cebsda
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AKTUBHEI (-BHe) KOMIIOHEHT (-H), CMeNaHHEM (-He) C COBMECTHMEMM
bapMalleBTUUECKHU IpMEeMIIEMBEIMIA SKCUUIIMEeHTaMI, TaKMUMIM Kak
pasbaruTesy, BemecTBa JIA VYJYUlleHMA paclhalaeMocTu TabJIeTok,
CBA3HBAaKIME BElleCTBa, CMa3HBawme BelleCTBa, NOOCJIacTUTEJIN,
BKYCOBEE HOOaBKM, KPACUTEJIM WM KOHCEPBAHTH. IIpUeMJIEMEIE WMHEPTHHE
HaAOJHUTEJNM BKJOUAKT B Ccebd KapbOoHaAT HaTpMAg U Kajabluuia, odocdarT
HaTpuA u KaJbLUuAg, JaKTO3y, KpaxMmal, caxap, TJIIOKO3Y,
MeTUJIILEJJIIIIO3Y, CTeapaT Mal'HMsa, MaHHUT, CcopbuT M T. II. [IpMMepH
KUOKMUX DKCUUIIMEHTOB JIA IIepOopalJIbHOTO IIPMMEHEHMS BKJIKOUalT B cebsd
2TaHoOJI, IJIMLEPMH, BOOY M T. II. IIpMMepH BeWecTB OJA YJYy4dlleHUs
pacrnamaeMoCcTHr TabJIeTOK NpencTaBJIgnT cobon KpaxMall,
[IOJIMBUHUIIIIUPPOJIUMIOOH (IIBII) , HaTpud KpaxMall TJIMKOJIAT,
MUKPOKPUCTAJJIMUECKYD LEeJJIJIO3Y ¥ aJIbIMHOBYID KUCJIOTY. CBA3BBaKIMe
aTeHTH MOTYT BRJOUATL B cebsa KpaxMaJd ¥ XeJjaTuH. CMa3HBalmmi
areHT, OpM eT0 HaJuuMM, MOXeT MNPpeIdCTaBJIATL cofoM CcTeapaT MaTlHUSA,
CTEapMHOBYK KUCJIOTY WM TaJibK. I[IpM HeoOXOOMMOCTM TabJIeTKM MOIT'YyT
OLTEL IIOKPHITEL TaKMM MaTepualioM, Kak IUIMLEepUJIMOHOCTeapaT WU
TJIMUepuJIgucTeapaT, OJSA OTCPOUKM BCACHBAaHMA B XeJYIJOUHO—KUIIEUHOM
TpakTe, WM OHM  MOTYT VIMEThb KMIIEeUYHOPaCTBOPMMOE [IOKPHTHE .
JOMNOJIHUTEJIbHOE IIOKPEITHME, KOTOPOEe MOXHO MCIOJB30BaThH, BKJIUAeT B
cebs IIOKPHTUA, BEIIIOJIHEHHEE c BOBMOXHOCTELIO BEICBOOOXIOEHM S
COeIMHEeHMSI WJIM aKTMBHOT'O aleéHTa B 3aBUCUMMOCTM OT BpeMeHU, pPH wniam
DaKTepraJlIbHOTO COIOEePXUMOTO .

KancyJel OJs [IepopalJibHOTO BBeIEeHMsSA BKJIIOUAKT B Ccebd TBeplble U
MATKME XeJla TMHOBEE KarlCyJIE MJIN KallCyJIE us
(TMOPOKCUTIPONINII) Me TUJILLEJIJIIJIO 3H . s NIPUTOTOBJIEHU A TBEPIHX
XeJIaTMHOBEIX KallCyJl aKTMBHEHE KOMIIOHEHTE MOTYT OBTL CMeEMaHB C
TBEPIOHM, IIOJYTBEPIOEM WM XUIKMM paszbaBuUTeJleM. MATKMe XeJlaTMHOBEE
KalcyJiel MOTYT OBTE TIPUIOTOBJIEHH IIYyTEM CMeENMBaHMA aKTMBHOTO
MHTpeIMeHTa C MacJIOM, TaKMM KaK apaxXxmMcoBOe WM OJIMBKOBOE Maclo,
BaseJIMHOBEM MacJIioM, CMECB MOHO— u OUTJINIEPUIOB
KOPOTKOIIEIIOUEUHHX  KMPHBEIX  KUCJIOT, NOJIUDTUIIeHTJIMKOoJIeM 400 wim
NPONIMJIEHTJIMKOJIeM. XMIKOCTM @IJIS IIepOpalIbHOTO BBEeIOEeHUS MOTYT OHTH
IpencraBJieHs B (opMe CYCIIeH3UM, PacTBOPOB, SMYJLCUNV MJIM CUPOIOB,
WV OHWM MOTYT OHTb JMOQUIMBOBAHE WM IIPelCTaBJIEHE B CYXOM BUIE

IOJII BOCCTAHOBJIEHMS BOIOM WM IpyTOo¥M IIpMeMIeMOV HecyleM cpenon
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Inepen IIPVMMeHEeHVEM. Takre XUIOKME KOMIIO3ULIMKM MOI'YT HeoO043aTeJIbHO

COoImepXaTb @apMaHeBTquCKM IIpmeMJIEMEIE SKCUUIIMEeHTEI, Tarne Kakr

CYCNeHIUPYIMUe aTeHTH (HampumMep, copdur, Me TIUIILLeJIJIIIIO3Y,
aJlbTMHAT HaTpud, KeJaTrH, TUIPOKCUD TUIILEJIIIIIIO3Y,
KapOOoKCUMe TUJILEJIJIIIIO3Y , TeJlb  aJIOMMHMS  CcTeapaTa U T. o.);

HEBOIHHE HeCyllMe Cpens, HalpuMep MacJio (HalopuMep, MUHIAJIbBHOE
MacJIO WM OQPpaKUMOHMPOBaAHHOE KOKOCOBOE MacJio), IIPOIUIIEHTJIMKOJE,
STUJIOBHM CHOMPT WMJIM BOIOY; KOHCEPBAHTH (HaopuMep, MeTWJI— WK
OPONIUII-II-TUIPOKCUOEeH30aT WM COPOMHOBYK KUCIOTY); CMaduBaKlMe
arl'eHTH, TaKMe KaK JIeUUTMH; ¥, IIpU HeOOXOIMMOCTHM, apoMaTU3UPYKIMe
WM Kpacdlle al'eHTH.

AKTHUBHEIE aT€HTH OaHHOTO M300peTeHMa TakKXe MOXHO BBOIMUTH
HellepopaJllb HEIM oBpas3oM. Hanpumep, KOMIIO 3ULIUA MOTYT OHITH
IPUTOTORJIEHE OJIA PEeKTaJIbHOT'O BBeOeHUsS B BUIOe CYIIIO3UTOPUSLI,
KJIM3MEL WMJIM  TI€HH. B ciaydYae KOMIO3MLMM IJII IapeHTepaJbHOTO
BBeIleHUs, BKJIoOUasd BHYTPMBEHHOE, BHYTPMUMBIIEUHOE, BHYTPUOPKMMHHOE
VI IIOOKOXHOE BBeIOeHUE, aTeHTEL n300peTeHnd MOTYT OHITH
IPUTOTOBJIEHE B BUIE CTEPUIIBHEX BOIHHEX PACTBOPOBR MJIM CYCIEH3UN C
nDobaBJjieHMEM COOTBETCTBYRIMX OydepHEX pPacCTBOPOB OO IIOJy4UeHUS
TpedyeMbx 2BHaueHUV PH UM M30TOHMUHOCTHM, JMOO B BUIE IIapeHTepallbHO
opreMJIeMOT'0 Macja. llpueMJIieMele BOJIHEE HeCylMe Cpenb BKJIYalT B
cebs pacTBOp PuHTepa ¥ M30TOHMUECKUNM pacTBOp XJopuIa HaTpHudg.
I[logoBHHE JeKapCTBeHHHEe (QOPMEI MOTYT OHBTL I[IPUIOTORBJIEHH B BUIE
OOHOOO30BOM bopMEI, Takom Kak aAMITY JIBI VI OIOHOPAa30BHE
OIPUCIIOCOBJIEHUSa @OJIS MHBEeKLUYM, B BUIe MHOTOOO30BOM GOPMH, TaKoMu
Kak (QJIaKOHE, M3 KOTOPHX MOXeT OBTH OTOOpaHOo TpebyeMoe KOJIUUeCTBO
IpellapaTa, WIM B TBepmol oGopMe MIM (QopMe IIepPBUUYHOTO KOHIEeHTpaTa,
KOTOPEM MOXeT OHTL MCIOJbL30BaH IJIS IPUIOTOBJIEHMS KOMIIO3ULUYM MOJIA
MHBEeKUMM . TUIMUHEE ITO3H OJ4 MHOY3UM HaxXoOATcd B IMalasoHe oOT
OKOJIO 1 oo 1000 MKI'/KT/MUH BelleCTBa B BUIE CMecHu C
bapMalleBTUUYECKMM HOCHUTEJIEM B TeueHMe I[IPOMEeXyTKa BpPeMeHM OT
HEeCKOJIbKMX MMHYT IO HEeCKOJILKMX IHeN.

IO1g MecTHOTO IIPMMEeHeHMS areHTH MOTYT OHTb CMemlaHH C
bapMalleBTUUYECKMM HOCUTEJIEM B KOHIEeHTpaluum oT okoJjo 0,01% 1o
OKOJIO 20% JIEKapCTBEHHOTO CpelncTBa B Hecymen cpene,

OpennouTUTEJIEHO 0,1-10%. B OpyToM crocobe BBeIIeHUA aT'@HTEL
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n30bpeTeHUsa MOT'YT IIPUMMEHATBECS B BMIEe IJIACTHPSA C COCTaBOM IJIS
TpaHCOepMaJIbHOM JOCTAaBKWU.

AJIbTepHaAaTMBHO B crocofbax m300peTeHMS aKTHMBHBEE BeMeCcTBa
MOTYT OBTEH BBEIEHH IIyTEeM MHIAJIALUM, UYepes HOC WM POT, HalpUMep,
B BMIE CIpesd, COIepXalle'o TakXe COOTBETCTBYKIMM HOCUTEJ.

B OOIIOJIHUTEJIEHOM BapMraHTe OCYIWeCTBJIEHUA n3obpeTeHre
OTHOCUTCH K CIOCOO0Y JIeUueHMd IHallMeHTa, Y KOTOPpOI'Oo IOMarHOCTHUPOBAHO
3aboJIeBaHMe, PaCCTPOMCTBO WMJIM MeIUMIMHCKOE COCTOSHME WM KOTOPHMU
cTpanaer oT 3aboJieBaHuULg, paccTpoMicTBa VI MeIVLIMHCKOT O
COCTOAHUA, OIIOCPENOBAaHHOTO JAK, BRJIOUaKIEMY BBelleHUe
HyXIapleMyCcsa B TaKOM JeueHUM [auuMeHTy 5OOeKTUMBHOTO KOJMUeCTBa
aKTMBHOT'O aleHTa.

B HeKOTOpPHX BapMaHTax OCYIeCTBJIeHUS crocoba u3o00peTeHuUsds
3abojieBaHMe, PACCTPOMCTBO WM MeOMUIMHCKOE COCTOSHME IIpeIdCcTaBJIAeT
coBoM BoOCHaluUTelIbHOe 3aboJjieBaHMe KMHIeUHMKa, TaKoe Kak ©0o0Je3Hb
KpoHa M S3BEHHHM KOJUT.

B Ipyrux BapMaHTax OCYIEeCTBJIeHMA HacToAmero U300peTeHusd
IPenJIOKEH CIOoCOD MOOYJIUPOBaHMUA aKTUBHOCTM JAK, B TOM UMCJIe KOoT'Oa
Takasg KMHAa3a HaxXOIOMTCsS B IalMeHTe, BKJOUAKMMUNM Bo3melcTBUMe Ha JAK
50PpeKTUBHOTO KOJIMUEeCTBa I[I0 MeHbIIeM Mepe OOHOTO COoelMHeHUd,
BHOPAHHOTO M3 COeIMHEHUM M300peTeHMrs.

CoenmHeHMSA n300peTeHnsa  MOXHO MCIIOJIbL30BAThH B KauecTBe
MHTUOUTOPOB JAK, KOTOPHE BBOOATCHA IIepOopalJIbHO U paclpenelsonTcd
KOHKPETHO B KMUIEUHYID TKaHbL, ofecleuMBasg IIPM STOM HUIKUM YPOBEHDb
CUCTEMHHX 20PeKTOB. TakuMm  obGpas30oM, COenMHEeHUSA n300peTeHnd
OTJIIMYarnTCAa OT OOJIBIIMHCTBA WM3BECTHHX MHIUMOMTOPpOBR JAK, KOTOpPHE
BBOOATCSA IIepopalJIbHO M PaclIpelelJISioTCcsa II0 MHOI'MM TKaHAaM, §K3-3a
TOTO, UTO OHM OKa3HBakT OOMMPHOE CUCTEMHOE BO3IOEMCTBUE.

B Tmabmmue la u Tabimie 1lb nokas3aHHE pe3yJibTaTH SKCIEPUMEHTOB
in vivo. 2TM pes3yJbTATH BKJIOUAKT KOHIEHTpAUMM B IJla3sMe ¥ TKaHU
TOJICTOM KUIKM OIATHaOLlaTM COeOMHEeHMM, KOTOpHe BBOOMJIM MBIIaM, Kak
OTINCAaHO B IPpOTOKOJIax 1, 2 VI 3. PesyJlbTaTH  M3MepeHUd
KOHIIEHTpaluun B mjgasMe u TOJICTOM  KMIIKE OBJIM  TIOJIYYUEHH B
COOTBETCTBUU C IpOTOKOJIOM 1 C  MCIOJIb30BaHMEM  BeHOIIYHKIIUU
DOpCalIbHOM IJICHEBOW BeHH OJiA coenauHeHuyu (B), (C) M HOpUMepoB 6 u

11. PesyJbTaThe MSMepPpeHNMA KOHIeHTpalllMM B IIJIasMe U TOJICTOM KUIIKE
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OBUIM IIOJIYYEHH B COOTBETCTBMM C IIPOTOKOJIOM 2 C MCIOJIbE30BaHUEM
KPOBOTEUEHUS U3 pPeTpoopbUTallbHOTO CHMHyCa -OJiS coeluHeHuM (A) u
npuMepos 1 M 3-5 ¥ IIPOTOKOJIOM 2 C MCIOJIE30BaHUEM BEHOIIYHKINU
OOpPCaJIbHOM IIJIDCHEBOV BeHH IJia OpuMepoB 2, 7-10 m 12. Pe3yJbTaTH
IIPOTOKOJIOB 1 M 2 HOpencrabJjieHel B Tabiuile la. Pe3yJbTaTH M3MEPEHUA
KOHILEHTpaluM B IIJla3Me ¥  TOJICTOM  KUIKe  OBUIM  TIOJIYyYeHH B
COOTBETCTBMM CO CJeOy VM IPOTOKOJIOM 3 mJja opuMepos 1, 3 mu 4.
PesyJlbTaTEH IPOTOKOJa 3 IIpelcTaBJIeHEl B Tabiuie 1b. 3TM IPOTOKOJIE

OIIMCAaHE HIMWXe B paszfetie «lVlcciieogoraHMUA in vivo».

Tabauia la. PesyJibTaTH DKCIIEPMMEHTOB in vivo rnocJe
IepopalslbHOT'O JO3SVMPOBaAaHMA, CpellHAA KOHLEeHTpalnMA MCCJle Iy eMBIX
cCoeIMHEeHUM

KoHUueHTpaumust B
Nccaneny
KoHIleHTpalums B IlaBMe IIoCJe NepopalbHOTI'O TOJICTOM KMIIKE IIocJ]e
eMoe
posupoeanmust (Hr/mi) nepopanbHOT'O
coeguHe
nosupoBanust (Hr/T)
HUe
Bpemsi=0,5 u Bpemsi=2 u Bpemsi=4 u Bpemsi=4 u
CraupgapT CrarmgapT CraHnmapT
CpenHee HOEe CpenHe HoOe Cpenue HOE CranpgapTHOE
CpenHee*
* OTKJIOHEH e¥* OTKJIOHEH e* OTKJIOHEH OTKJIOHEHUES
ue ue ne
A 347,0 78,5 69,1 40,8 84,5 25,5 895, 0 260,06
B 352,7 85,7 66,3 26,2 11,3 3,7 6076,7 3125, 8
C 547,0 71,4 130,2 63,7 16,7 5,9 7776,7 3500,2
Ip. 1 13,4 1,5 6,1 3,7 3,3 1,2 8591,7 10 245,7
Ip. 2 24,5 3,6 4,2 1,8 1,3 0,1 7600, 0 983, 6
Ip. 3 41,4 15,1 3,9 0,7 1,5%* * k& 2147,2 1821,6
Ip. 4 12,9 1,6 7,5 2,8 3,3 1,5 4448,3 989, 3
Ip. 5 31,9 5,1 8,8 1,7 6,0 1,2 5328, 3 986, 0
Ip. © 18,8 20,6 3,0 0,9 1,7 it 11 70e6,7 11 305,2
Ip. 7 47,0 3,8 9,6 4,4 5,0 1,2 12 008,3 9461,1
Ip. 8 43,1 8,7 5,4 0,6 2,6 0,6 7396, 7 3037,3
Ip. 9 15,1 1,8 6,2 4,5 3,9 0,9 7683, 3 230,9
Ip. 10 26,6 4,0 3,2 1,0 3,1 0,7 3005,0 1347,2
Ip. 11 | 1,6** *kx ~ ~n ~ ~n 4785, 0 1059,9
Ip. 12 15,6 8,7 4,2 1,4 2,3 1,0 5885, 0 3154,1

*  CpenHee 3HaUeHMe, PaCCUMTAHHOE Ha OCHOBAHMM 3HAUEHUM,
IOJIYYEHHHX OT Tpex MHIEeN, ecjM He YKasaHO MHoe.

**  (CpenHee 3HaueHMe pPacCCUMTaHO Ha OCHOBAHMM 3HaAUeHUN,
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IIOJIYUEHHEX OT »IBYX MeIIEM, I[IOCKOJIBKY 3SHAUeHUd, I[IOJIYUEeHHEEe OT
TpeTber — MBIM, OBJIM ~ HIWKE HIDKHET O npeneja KOJIMUECTBEHHOTO
onpenelIeHN .

el CraHIapTHOE OTKJIOHEHME He  pacCCuMTHBAaJM, IIOCKOJIBKY
cpellHee  3HaueHMe  OBJIO IIOJIYYEeHO  TOJIBKO Ha  OCHOBAaHMM  JIBYX
3HaUeHUM.

# IpuBemeHHoe cpemHee 3HaueHMEe MNpPeICTaBJSeT COOOM 3HaueHue,
IOJIYUeHHOEe OT OOHOM MBIIM, IIOCKOJIBKY 3SHAUeHUd, I[IOJIYUeHHEEe OT
BTOPOU " TpeTbEN MEIIEN, OBLIIN HIXe HWXHET O npeneja
KOJIMUECTBEHHOTO OIpelesleHU.

#  CraHmapTHOe OTKJIOHeHMe He pacCUMUTHBajM [0 I[IPUYMHE,
YKa3aHHOM B IpMUMeuaHUM # K IOaHHOM TabJjule.

~ CpeIHee 3HaueHMVe He PACCUMTHBAM, I[IOCKOJBKY 3HadueHUT IJIg
BCex Tpex MHmMeM ObUIM HMXe HMXHeTo IOpeneja KOoJUUeCTBEeHHOTO
OoIpeneJIeHUd .

AN CTaHODapTHOEe  OTKJIOHEeHMe He pPacCCuUMTHBaAM I[I0  I[IpUUMHE,
yKa3aHHOM B IIpMMeuaHuM ~ K IOaHHOM TabJjuie.

Tabamuua 1lb. Pe3yJabTaTH 5SKCIEPMMEHTOB 1in vivo nocjse 1.c.

OJO3MPOBaHMA, CpelHA4d KOHIeHTpallMAd MCCIIelyeMBIX CoenMHEeHUM

KoHlleHTpaumst B
Nccanenye K . o
OHLIEHTpalusi B IJIaBMe IIocJe 1.C. OOBMPOBaHMUSI |(OBOMOYHOM KMIUIKE IIOCJ]e
Moe (ar/Mm) i.c. posupoBaHUs
coeOnHeH (/1)
e
Bpemsi=0,5 u BpeMmsi=2 u BpeMsi=4 u BpeMsi=4 u
CraHOapTH| CraHgapTH| CraHmapTH|
Cpenue oce Cpenue oce Cpenue oce CraupgapTHOES
Cpenuee*
e¥* OTKJIOHEeHU| e¥* OTKJIOHEHU e* OTKJIIOHEHU OTKJIOHEeHME
e e e
Ip. 1 2,5% i ~ N ” A 681,0 437,0
Ip. 3 1,5¢* it ~ N ~ A 227,8 254,1
Hp. 4 3,8** * %k k 2,5# #H A AN 26,1# #H

* (CpenHee 3HadeHMe, pacCuMTaHHOe Ha OCHOBaHMM 3HAUEHUH,
IIOJIYUEHHEX OT TpexX MHIMeM, eCcJIM He YyKa3aHO MHoe.

**  (CpenHee 3HaueHMe pPaCCUMTaHO Ha OCHOBAHMM 3HaAUeHUM,
IIOJIYUEeHHEX OT MOBYX MBIIeM, I[IOCKOJIbKY 3HaueHUsda, I[IOJIYUeHHHEe OT

TpeTbeﬁ MBIV, OBLIM HIXe HIMXHEeTI' O Inpenejla KOJIMYEeCTBEHHOT'O
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onpenejyieHUs .

el CTaHIapTHOE OTKJIOHEHME He  pacCCuUMTHBAaJM, IIOCKOJIBKY
CpeIHee  3HaueHMe  OBJIO TIIOJYyUYeHO  TOJBKO Ha  OCHOBaHMM  IOBYX
3HaUeHUM.

# IpuBemeHHOe cpemHee 3HadeHMe IMpeIcTaBligeT coOoOi 3HauyeHUeE,
IoJIydeHHOe OT OJIHOM MHIM, IIOCKOJIbKY 3HaueHUsd, I[IOJIYUYeHHHE OT
BTOPOMU " TpeTbEeN MEIIEN, OB HIXe HMKHET O npeneja
KOJIMUECTBEHHOTO OlpelesIeHUS.

#  CranmapTHOe OTKJOHEHME He pacCuMTHBaM [0 [IPUYMHE,
yKasaHHOM B NIpuMeudYaHMM # K IaHHOM TabJjule.

~ (CpenoHee 3HaueHMe He pPaCCUMTHBAJM, I[IOCKOJbBKY 3HaueHUd IJ4
BCcex Tpex MeIEeW ObUIM HMXe HMWKHEeTO IOpeleja KOJUMUECTBEHHOTO
onpeneJyieHUs .

AN CTaHOapTHOE  OTKJIOHEHME He pPacCCUMTHBaJM IO [IPUUYMHE,
yKa3aHHOM B IIpMUMeuaHuM ~ K IOaHHOM TabJjule.

CoemmHenus (A)- (C) mnOpencTaBJAaAoT coboy cjelyolyre >3TaJIoOHHBE
coenMHeHUs, KOTOPHE OBLIN OIIMCAaHEL B W02013/007765 WJIN
W02011/086053 B cCBS3M C UX I[IPpMUMEHEHMEM B KaueCTBe MWHIUOMTOPOB

AHyCc—-KMHas3:

N NN N
|\\ NN |\\
H

A (B) ©

pd
Iz
pd
Iz
4

CoemmHeHusa np. 1-12 B Tabmmuax la u 1lb nOpencTaBagnT codon
BapMaHTH OCYmMEeCTBJIeHUS HacCToAmero u300peTeHUd, TIPUBEIOEHHHE B
COOTBETCTBYKMUX IpPpUMEepax.

Kaxk mnokazaHo B Tabmauie la, KOHIEHTpaluM B TOJCTOM KUIIKU
coenVHeHUN ap. 1-12 OoKaszaJMCh 3HaAUNTEJBHO BHIIE, ueM
COOTBETCTBYyKMMe KOHIEeHTpaluyu B IIJla3Me, TIIpPU STOM OTHOUEHUIH
KOHUeHTpauuu [ToJicTas kumka (4 u)]: [mwnasma (0,5 u)] BapbMpOBaJM
OT OKOJIO 52 pmo okojio 3000. Hanporme, TakMe COOTHOUWEHMSA [JId

coemuHenunt (A)- (C) BapbupoBaJM OT OKOJJO 3 @mo okojio 17. B
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Tabiuile 1b TakXxe IMIpelcTaBJIeHH BCIOMOTATEJIbHEIE IaHHEE O TOM, UYTO
npuMeps 1, 3 u 4 oka3HBaLT cCJjaboe CUCTEMHOE BOB3IEVMCTBUE IIOCIe
i.c. OO3UPOBaHUA. KouTpacT MeXIY CBOMCTBaMU BapMaHTOB
OCYIIECTBJIEHMA  HaCTOAmMeIro M300peTeHUs B  OTHOIEHMM  STaJIOHHHX
COeIMHEeHUM 3BHauuTeJIbHO ©OoJiee BHpPaXeH, ecJM CPaBHMTL 3HaUeHUA
KOHIIeHTpaluuu B IJla3Me depe3 4 uyu. B CBA3M C D3TMM OTHOIEHUA
KOHILIEHTpalun [ToJICcTas  KUIIKa (4 u4)l]: [1asMa (4  u)] oI
coeIMHeHMM IHOp. 1-12 BapbupylT OT OKOJO 888 1mo okoJo 6886.
HanpoTwmB, Takue COOTHOMEeHuS IJsa coedumHeHun (A)- (C) BapbupoBaJuU
or okoJyio 11 mo okojyio 538. 3TM OTHOmMEHMSA KOHLUEHTpaluM B TOJICTON
KMIIKEe K KOHLeHTpalMM B ILJlasMe IIOKa3HBalT, UYTO COeIMHEeHUA IIp. 1-
12 wumMmemnT  HUBKUE cucTeMHBle 20dexkTH B J0OOM < MOMEHT  IIOCIe
IepopallIbHOTO IO3UPOBaHMA, ToI'da Kak coenuHeHusa (A)- (C) wuMenT
CPaBHUTEJIBHO BECOKME CUCTeMHble 50beKTH. Hanmume JiokaJibHBEIX XK
20deKTOR OJIs COeIMHEeHUMN np. 1-12 ABJIAETCHA HeOXM I aHHBEM
pPesyJbTaToM.

Kak rIoKasaHo B TabJuile 4, bepMeHTaTUBHYIO AKTUBHOCTE

coemMHeHUNM Ip. 1-12 w3MepsaiIM JId OolIpenesieHMsS AaKTUBHOCTM KaXIOoTO

OTHOEeJILHOTO bepmeHnTa. Ioig BCex MCCJIeIOBaHHBIX CoenMHeHUN
0BHaPYXUBAJIU UHTUOMPOBaHME bepMeHTATHMBHOM aKTUMBHOCTHM, uTo
CBUIETEJILCTBYET 0 TOM, uTo STU COenMHeHud ABJIAITCSA

YVHUBepCaJbHEMM MHIMOMTOpaMu JAK. [JaHHBEe, OPMBeIeHHHEe B OaHHOM
TadnuLe o4 coenVHeHUM (A) - (C), TaKxXe OEMOHCTPUPYIOT
MHITUOMPOBAHME  OAHHBEIMM COeOMHEeHUAMM O(epMeHTaTUMBHOM  aKTUMBHOCTU
BCex Oeynkor JAK.

Kak mnoka3aHo B Tabumuie 5, KIETOUHYID AaKTUBHOCTL COeIMHEHUMN

I1p. 1-12 oueHMBaJIM B MOHOHYRJIEAPHEIX KJIEeTKax HepM@equeCKOﬁ KPOBM

(PBMC) , MCIIOJIL3YS CTHUMYJIH I1L-2, IFN-aa wu GM-CSF wu wusMepsad
MHIUOUPOBaHUE bochopunmpoBaHmUA STATS, STAT4 7 STATS
COOTBETCTBEHHO. o1 BCcex MCCIeIOBAHHHX COeIMHEHUM  U3Mepsasu
MHTUOUPpOBaHue dochopunmporaHmusa STAT, MCOOJBE3yS BCe TPpU CTUMYyJIA.
Kak mokaszsaHo B Tabjuile 6, 3HaUeHUSI PaCTBOPMMOCTM COeIMHEeHUMN
ne. 1-12 wm3MepdaIM B MMUTALMM XeJIyIOO4YHOT'O coka (SGF) m uMmMTauum
KUIIEUHOT'O COKa (SIF) . Bce MccJenoBaHHEE coeIMHeHn A

IOTeEMOHCTPHMPOBaJIM TIIOOOaKMylnCd M3IMEPEeHNMI pPpaCTBOPUMMOCTD DoJiee 400
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MKM B SGF m B mmanazoHe oT 81 MM npo ©6ojgee 400 MM pwm
MCIIOJIE30BaHum  STF. Kak 1okazaHO B ToM ke Tabiuile, OaHHEE
PacTBOPUMOCTHM  OBUIM  COIOCTAaBMMEL CO  3HAUEeHMAMM pPacCTBOPMMOCTHU
coenuHeHun (A)- (C).

Kak mnokazaHo B Tabiulle 7, OPOHMUIAEMOCTH coeOMHeHuM (A)- (C)
n np. 1-12 u3MepsaaM C MCHOJIB30BaHMEM KJIeTOUYHOM JmHMM MDCK-MDR1 c
nobaBJjieHMeM »5Jlakpulapa (MHIMOMTOpa P-IJjmMkoIpoTeMHa) U 0e3 Hero.
Bce COeIMHEHNA OEeMOHCTPUPOBAaJA HUBKYIO IIPOHULLAEMOCTE npu

MSMEePEeHNN anmMrKaJibHO—-0as0oJlaTepajlbHOT'O TPaHCIIOPpTa C nodaBJieHEM

MHITMOMTOpa P-IUyiMKOIpoTeMHa ¥ 0e3 HeI'o (2Jjakpunap). 3HaueHUd
KonddUIIMeHTa MNPOHMIIAEMOCTM MOJd coemuHeHum (A)- (C) m np. 1-12
OBLIIM HU3KVMM u COIIOCTaBUMBIMHA co 3HaAUYEeHU AMU anMKaJbHO -
BasoJjlaTepalIbHOTO TpaHcHopTa 6e3 »sJjakpuiapa (o BCexX TaKux
CcoennHeHU) “ C 2JaKpumapoMm (oys  coeOMHEeHUM (B) - (C) u
coenuHeHuy np. 1-12) (cToybuu 2 m 3 B Tadauile), HO KODOOUUIMEHTH
BazojlaTepalibHO—alMKaJbHOM IMPOHUIIAEMOCTM MOJIsA coenmHeHuM (A)- (C)

OBUIM BHONE, uYeM IJig OOJIbIIMHCTBA coedOuHeHuMM np. 1-12, Kak IIOKasaHOo
B cToJblue 4 To¥ xe Tabiauubsl. COTJIaCHO OaHHHM B CcToJibuax 3 U 4 B
Tadbauie 7 OOJBIMHCTBO COeOMHEHWMNV IIp. 1-12 xapakKTepu3yoTCHd
HU3KKMMM KO2bdMIMeHTaMM alukajbHo-0a3o0JlaTepalJlbHOM IIPOHMUIIaeMOCTH,
U3MEepPeHHOV B MNPUCYTCTBUM BJjlakpunapa (cTojbel; 3), a Takxe HU3KUMA
KosbduMeHTaM OaszojlaTepalilbHO—alMKaJIbHOM MIPOHMUIIaeMOCTH (cToJbell
4). OTKM »OBa OpM3HaAKa I[IOKa3HEBalT, UYTO TakMe COeIVMHEeHUS SABJIAITCH
COeIMHEHMSAMM C HM3KOM IMIPOHUIIAEMOCThLID. OTOI'0 HeJb3sS CcKasaThk B
OTHOMEHVNM COeIMHEeHUN (A) - (c), KOBOIUIIMeHTH  OaszojiaTepalibHO-
anukKaJbHOM  NIPOHMIIAEMOCTM  KOTOPHX (cTomben 4) BHINE, yemM |y
BOJILMMHCTBAa COoeIMHeHuM np. 1-12. OTHOmMeHMS OTTOKa, IIpMUBeIeHHHEe B
TOM Xke Tabjaulle @OJag coemuHeHun (A)- (C) m mop. 1-12, [DokasHBawT,
uTo BCE 2TU COeOMHEHU I IpenCcTaBJIAT cobon cyOCTpaTH P-
TJIMKOIIPOTENHA .

OTCyTCTBYIOT V3BECTHEE KOHLEIINA VI NIPennoJIOXEHU S,
YKas3HBawilee Ha TO, UYTO 3aKJOUeHre WIM IIPOTHO3 O 3aMeTHOM
CHWXEHUU CUCTEMHBIX 50beKTOB oIS BapMaHTOB OCYIECTRBJIEHUA
HaCTOAmMETO nz3obpeTeHms 1o CpaBHEHMK C TaKOBHEMMN 2TaJIOHHBIX
CoeIMHEeHUN (A) - (C) MOXHO IeJlaThb Ha OCHOBAaHMM CTPYKTYPHHX

CpaBHEHUN WM JOPYyIMX I[OPpM3HaKOB coeIuHeHun (A)- (C), HaOpuUMep
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ONMCaHHHX CO CCHUIKOM Ha Tabmuusl 4, 6 m 7. 9TO Tak, »OaXe HEeCMOTpPS
Ha TO, UYTO HEKOTOPHe OQparMeHTH STaJIOHHHEX coeIuMHeHuM (A)- (C)
MMET CTPYKTYPHBEE CXOOCTBa C aHAaJIOTMUYHBEIMM OGpalMeHTaMM BapMaHTOB
OCYIIECTBJIEHMA HaCTOAMEIo U300pEeTeHUA.

Kpowme TOTO, OTCYTCTBYT M3BEeCTHEE KOHLeILNN VI
IPEenIoJIOKEHNA, YyKaseHBawllee Ha TO, UYTO 3akKJIOUYeHMe MM I[IPOTHO3 O
HUBKOU [IPOHULIaEeMOCTH BapUaHTOB OCyIeCTBJIEHU A HacTo4mero

MSO@peTeHMH 10 CpPpaBHEHNMK C IIPOHMIaeMOCTEBIO STaJIOHHEIX cCoeIMHEeHUN

(A)- (C) MOXHO HOeJlaTh Ha OCHOBAHUM CTPYKTYPHHX CpPaBHEHUM.

IIpuBeeHHHE HIKE KOHKpPETHHE [IPUMEPH OOIIOJIHUTEeJILHO
WJLJIIOC TPUPYIOT HacTodlmee n3o0bpeTeHNne u pas3JnyHbEe BapMaHTH
OCymeCTBJIEHUA .

Ecin He ykKaszaHO MHOe, IJIA IIOJIYUEHMA OIMCAHHBIX B [IPMBEeIeHHEX
HIKe IIpUMepax COeIMHEHUM ¥ COOTBETCTBYIIMX aHaJIUTUUECKMX TaHHBX
MCIIOJIbL30BaJIA cllenyomme SKCIepUMeHTaJlbHEE u AHaJIUTUUECKME
IIPOTOKOJIEL.

Eciim He yKaszaHO MHOe, pPeaKUMOHHEEe CMecCcHu IlepeMellMBaJiM Ha
MaTHMTHOM MemaJike IIpM KOMHAaTHOWM TeMmrepaType (KOMH. TeMIl.). Ecau
PacTBOPE OBUIM «OCYIWEHH», OJ4 5STOor0, KakK IIpaBUjio, MCIOJIb30BaJA
ocymawnmuy areHT, Tako¥ kak Na,S0; mam MgSO,. Ecam cMecyu, pacTBOPEH
M  BKCTPakKTH OBUIM «CKOHLEHTPUPOBAHEDY, TO UX, Kak IIpaBWUJIoO,
KOHLEHTPUPOBAJIM Ha POTOPHOM MUCIIapUTeJie [ION MNOHWMXEHHEM IaBJIEHUEM.

TOHKOCJIOVHYID xXpoMaTorpadpmio (TCX) HOpoBOIMIIM Ha ILJJaCTUMHaxX C

HaHEeCEeHHHM CUJIMKaTreJIeBHM TIokpHTHMeM Merck 60 Fysy 2,5x7,5 cMm 250

MKM MM 5,0x10,0 cMm 250 MKM.

KoJjioHOUHasa  QJasm-xpoMaToIpadmusa C  HOpMaJIbHOM  daszomn (KOX)
BHIIIOJIHAJIACE Ha CHMIMKaTeJIeBHX KOJIOHKax (Si0,), osioupyeMelx 2 M
pacTBOopoM NH:; B MeTaHoJe/IXM, ecjM He YyKasaHO MHOe.

Eciam He YKaz3aHo MHOE, MaCC—-CIIEKTPEL (MC) rnoJjiyyaJjm  Ha
aHaJuzaTope Agilent cepum 1100 MSD C MCHOOJbL30BaHMEM MWOHM3ALUU
BJIEKTPOPAaCIEIIEeHMEM (U3P) B [IOBUTMBHOM  pPeXMMe. PaccumTaHHad
(paccu.) Macca COOTBETCTBYEeT TOUHOWM Macce.

CIIeKTpE AOEPHOT'O MAaTHUTHOTO pe30HaHca (SMP) ObUIM TIOJIYUEHE
Ha crnekTpoMeTpax Bruker wmMomemm — DRX. Humxe  npueelleH odopmMaT

NpeacTaBJleHMd OaHHHX 'H AMP: XMMMUECKMM COBUI B 4U/MJIH B CTOPOHY
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cyjaforo IoJigi  OT CHMI'Hajla, MWMCIOJIB3yeMOI'0 B KaudueCcTBe CTaHOapTa
TeTpaMeTUJICUIIaHa (MyJIE TUILJIETHOCTE, KOHCTaHTa CIIMH—CIIMHOBOT'O
B3aumMoneycrBua J B I'l, MHTeTrpal) .

XUMHUeCcKue HaVMeHOBaHUA coslaBajin C MCIIOJIE 30BaHMEM
nporpaMMHOTO oOf6ecneueHusa ChemDraw (CambridgeSoft, 1. KewmOpumx,
mTaT Maccauycerc) wmam ACD/Name Bepcur 9 (Advanced Chemistry
Development, 1. TopoHTO, OHTapuo, KaHazma). B KauecTeBe IIpuMepa
oB03HaueHMe (lr,4r) OTHOCUTCH K TPAHC-OPUEHTALUN BOKPYT
LUMKJIOTEKCUJIOBOTO KOJIblLla M CO3OaHO C IIOMOIMbI OQYHKUMM MMeHOBaHWUA
Chemdraw Ultra Pro 14.0.

Oina obecrieueHusda BoJibmen KpaTKOCTM  ONMCaHMA HEKOTOPEHE
KOJIMUECTBEHHEE BHpPAaXeHUd, IIPMBEIOEHHBEe B HACTOAlleM INOKYMeHTe, He
YTOUHAKNTCA C MCIOJB30BaHMEM TepMMHa «OKOJIO». IllompasyMeBaeTcCH,
uTO, HEeB3aBMCUMO OT TOI'O, IIPUMEeHAeTCAa JM MOOUOMKATOP «OKOJIO»
ABHEIM 0O0Opas30OM WM HeT, KaXIoe UMCJIeHHOe 3HaueHHue, IIPMBOOUMOE B
HacTodAmeM  IOOKYMeHTe, OTHOCUTCHA K  KOHKPETHOMY  IIPpUBEIeHHOMY
3HaUEeHM, a Takke K NPUOIMXEHMI K ITaHHOMY I[IPMBENEHHOMY 3HAUeHU,
KOTOpOe MOXeT OHTH pa3yMHHM O0pas30M OLleHEeHO Ha OCHOBaHMUM OOBUHHX
3HaHMM B OaHHOM o6JacTu, BKJUASd SKBUMBAJIEHTH U OPUOJIMKEHNUS,
CBABAHHEIE C YCJOBMAMU IIPOBEIEeHUS DSKCIePVMeHTa W/WiIM W3MepeHUsd
0JIg TaKoI'o IIPMBEIEeHHOIT'O SHAUEeHUA.

IIpy yKa3aHMM BHEXOOAa B IIPOILeHTax TaKOoM BHXOI OTHOCUTCA K
Macce BeNleCTBa, MOJS KOTOPOI'O YyKa3bBaeTCd BHXOI, I[IO0 OTHOIEHMU K
MakKCUMaJIbHO IOOCTMXMMOMY KOJIMUECTBY HOaHHOI'O BeElleCTBa B KOHKPETHBIX
CTeXMOMETPUUECKUX YCJIOBUAX. ECIM He yKasz3aHO MHOe, BCe I[IPUBOIOVMELE
B IpoLEeHTax KOHLeHTpaluumn pPEeaxKTUBOB OTHOCHATCH K MaCCOBEM
COOTHOIEHU M.

B HacCcToAdlleM ITJOKYyMeHTe VMCIIOJIE3YITCHA IIpencCcTaBJIEHHEE HIVIXe

abbpeBUaTYpPH n COKpalleHU S . VIcrioJib 3y eMBle abbpeBUaTYPH u
COKpalleHN
CokpallleHne TepMMnH
YCJIOBUS YCKOPeHHOTO cTapenmsa (40°C u 70%
AAC
OB)
ACN Alle TOHUTPWUII

BOIH. BoIOoHEM
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Y. YmmpeHHBN
cLogP PacuetrHoe logP
IOXM IuxjiopMeTaH
DIPEA, DIEA, OCHOBaHUe
IV B30TIPONINIIS TUIJIaMUH
XIoHUT'a
DMA IrMe THJIalle TaMUI
DMF N, N-ouMeTuiIoopMaMmnL
1, 3-InumeTrnnn-3,4,5, 6—Terparmnnpo—-2 (1H) -
DMPU
IUPUMUOUHOH
DMSO IMe TUIICYIJIE QOKCHUL
EtOAc mimu EA STualeTarT
EtCH 3TaHOJI
nsp VoHUzaumua SJIeKTPpOpAacCIbUIeHUEM
KojsioHouHasa pusm-xpoMaTorpadmn C
KoX
HOpMaJIbHOM (pasz30¥ Ha cuimukaree
T T'paMM  (—H)
u Yac (-mI)
BrICOKOBb0PEeKTHMBHAA KUOKOCTHASA
BOXX
XpoMaTorpadmuda
[IopomKkoBasgd PEeHTIEeHOBCKasa IUPpaKTOMeTpusd
HR-XRPD
BEICOKOTO Pa3pelleHnsd
BEICOKONIPOM3BOOUTEJIbHA A opomKoBasa
HT-XRPD
PEHTIEHOBCKAA IUOpaKTOMETPUS
IPA M3O0IPOIIaHoJ
i.c. BHYTPEL OOOIOOUHOM KUIIKU
I'g T'epr1g
XunokocTHasda XpoMaTorpadmsa C Macc-
KXMC
CIIEKTPOMETPHUEN
M Mo apHEI
m/z OTHOMEeHMEe MacCCH K 3apamny
MeOQOH MeTaHOJ
MI MuimmrpaMMm  (—H)
MMH MuHyTa (-H)
MJI My Te  (—5l)
MEKJI MuKpOJIUTE (—HI)
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MMOJIb MMIIMMOJIL (—1)

MTBE MeTns TpeT-OyTWUIIOBHM 30Up

MC Macc—-CIeKTpOMeTpMU A

SMP AOepHHEM MaTHUTHHM Pe30HaHC

/o IIepopallbHO MM Yepes poT

g/ MIIH YacTel Ha MUJIJIMOH

[IT®3 DOJIUTeTPadTOP> TUIIEH
Benszsorpmnasos-1-mia-

PyBOP OKCUTPUNUPPOIININHOOOCHOHM A
rexkcadpTopdocharT
BpoMTpUIMPppoIMOUHEGOCOOHM I

PyBrop
rexkcadTopdocharT

OB OTHOCUTeJIbHAaA BJIAXHOCTH

R¢ Bpema ynepXxmMBaHUL

KOMH. TeMIl. KoMHaTHasa TeMiepaTypa

TFA TpudTOpyKCyCHasa KUCIIOTAa

TT® TeTparunpodypat

TCX TOHKOCJIOVMHAasA XpoMaToTrpadus
[Inomanb TOIIOJIOTUUECKON TIOJISAPHOM

tPSA
IOBEPXHOCTHU

CHMHTe3 ¥ OIlMCaHMe CBOMCTB IIPOMEXYTOUHOT'O COeIIMHEHIMA 1:

2-((1r,4r)-4-( (5-HuTpo-1- (peHMIICYIBLOOHMII) — 1 H-InppoJio [2, 3—

bl oupuomnua-4-mi) aMMHO ) IUKJIOTEKCWUII) alle TOHU TPWII

9 HN
/N+
o | N\
N N
/ézO
Ra
Cranomsga A

(TMOPOKCUME TUII) ULMKJIIOTEeKCUII] kapBaMaT

. B

Tper-0yTuiI-N-[ (1r,4r)-4-

UEeTHPEXTOPJIYI

KPpYTJIOOOHHYID KoJBOYy obbemoM 20 J, B KOTOPOM IocJe MIPOOYyBKU

INOOIEPXVBAIM MHEPTHYID  aTMochepy

asorTa, rIoMellaJIn (1r,4r)-4-
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[ [ (TpeT-0OyTOKCH) KapOOHWMII] aMMHO | IMKJIOTEKCaH—1-KapOOHOBY KUCJIOTY
(1066 1©, 4,38 ™moJygr, 1,00 zxB.) m TI'® (10 J). 3aremM IO KallJIIM
no®aBiaaar BHs-Me,S (10 M, 660 wmu) mnpm -10°C B Teuenue 1 u,.
[IoJIydeHHH pacTBOP IIepeMemyBaJM B TeueHre 3 u mnpu 15 °C. BTy
peaxkluMo IOPOBOOWUIIM TPM pasl3a [apajlleJIbHO UM pPeaKIUMOHHEE CMeCH

ODBeOVHANNU . BriocsiencTBUM pPeaKUMOHHYI CMeChb TacuiiM »nodaBJieHMeM

MeTaHoJa (2 J) . IloJlydeHHYID CMeChb KOHLUEHTpUPpOBallM B BaKyyMmMe. B
pesyJbTaTe rioJiyydaJjin Tper-0yTui-N-[ (1r,4r)—-4-
(TMOPOKCUME TUJI) ULUKJIIOTEeKCUJI ] kapBaMaT (3000 T, 99, 6%) B BUIE
BeJiloro  TBepLOI'O0 BemecTBa. MC (MOP): wMacca, paccuMTaHHad IoJiA

C1,H,3NOs, 229,32; nosaydeHnoe m/z, 215,2 [M-tBu+MeCN+H]*; 'H AMP:
(300 MIw, CDCls): o 4,40 (c, 1H), 3,45 (m, J=6,3 Tu, 2H), 3,38
(¢, 1H), 2,05-2,02 (m, 2H), 1,84-1,81 (m, 2H), 1,44 (c, 11H),
1,17-1,01 (M, 4H).

Cramuga B: ToeT-0yTuI-N-[ (1r,4r)-4-
[ (MeTaHCYJIBOQOHMIIOKCHY ) METUJI ] LMKJIOTEKCUII] KapBaMaT. B UeTHpexXTopJiyl
KPpYTJIOOOHHYK KOoJIOy of6weMoM 20 J, B KOTOPOM TIIOCJe MNPpOOYyBKU

NOIIepXMBaIM MHEPTHYI aTMochepy as3oTa, IoMemaau TpeT—0yTuii-N-

[(Ir,4r)-4- (I'MOPOKCUMETHWII) UMKJIOTEeKCHUII] KapbaMaT (1000 T, 4,36
MoJib, 1,00 2xB.), »DuxjgopmetaH (10 ), moupumame (1380 o, 17,5
MoJib, 4,00 »kB.). BaTeM 0 KamiaM jgodamjgiam MsCl (1000 », 8,73
MOJIb, 2,00 5kxB.) npu -15 °C. I[loJIyUYeHHH) PaCTBOpP IIepeMelyBaJu B

TeueHMe Houy mnpu 25 °C. BTy peakuMio IPOBOIOMIM IapallleJIbHO 3 pasa
M peakKLUMOHHHEE CMecH OOLeIMHIIM. BIOCJIeOCTBUM pPeaKUMon ITacuinu

nobaBJjieHMeM 2 J BOIH. BomHyn a3y SKCTpal'MpOBaJiM STHMIJIalleTaTOM

(1x9 J1) . OpraHMUecKUM CJIOM OTIeJIAJIM M HOpoMuBagu 1 M HC1 (3x10 i),
NaHCO; (HaCHmeHHB BOOH. PacTBOP) (2x10 J), BOmom (1x10 Jg) wm
coJleBHM pacTBopoM (1x10 J1). CMeck cymmar ©Oe3BOIOHHEM CYJBEQaATOM

HaTpud, OUILTPOBANM ¥ KOHIEHTPUMPOBAIM B BakyyMe. B pes3yjgbTaTe
roJiydajim Tper-0yTuin-N-[ (1r,4r)-4-
[ (MeTaHCYJIBOOHMIIOKCH ) METUJI ] IMKJIOTeKCMII] KapSamaT (3300 1, 82%) B
BUIE Bejioro TBEPOOTO BelleCTRa . KX-MC: MC (M3P) Macca,

paccumTaHHas Ojusg Ci3H,sNOs, 307,15; mosyueHHoe m/z, 292,1 [M-

tBu+MeCN+H]"; H AMP: (300 MI'u, CDCls): & 4,03 (m, J=6,6 Iiu, 2H),
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3,38 (¢, 1H), 3,00 (¢, 3H), 2,07-2,05 (M, 2H), 1,87-1,84 (M,
2H), 1,72-1,69 (m, 1H), 1,44 (c, 9H), 1,19-1,04 (M, 4H).

Crammusa C: Tper-0yTuiI-N-[ (1r,4r)-4-
(LMaHOMETWJII) UMKJIOTeKCUII] KapBamMaT. B UeTHPexXTopJyk KPYIUIOIOHHYIO
KoJIOyY obbeMoM 10 JI IIOMelajin TpeT-0yTUI-N-[ (Ir,4r)—-4-
[ (MeTaHCYJIbQOHMIIOKCH ) METWJI | UIMKJIOTEKCMII] KapbaMaT (1100 T, 3,58

MOJIL, 1,00 »skxB.), DMSO (5500 Mjg) m NaCN (406 o, 8,29 moJb, 2,30
3KB.) . I[IOJIyUeHHYID CMEeCh IepeMemMBajy B TeueHue 5 u mpum 90 °C. 21y
peaxkluMo OPOBOOWIIM [apaJjijyleJJbkHO 3 pas3a UM pPeakKUMOHHBE CMeCcH
O0BeOIMHANM. BHIOCIenCcTBUMM pPeaKLUMOHHYI CMeChb IoracuiiM nOodabBileHUueM
15 51 BOmwe/Nbnma. TBepmOble BemecTBa cobupali GuIbTpoBaHMEeM. TBepIbe
BemMecTBa IIpOoMHBaJM Bomou (3x10 J). B pesyJabTaTe HOJydallu TpeT-—
OyTuin-N-[ (1r,4r)-4- (LMaHOMETWJI) UMKJIOTeKCKJI] kapbaMaT (2480 T,
97%) B Bume 0eJloro TBEepHOOIro BemecTBa. MC (M3P) : Macca,
paccuuTaHHad giasa Cqi3H,,N,0,, 238,17; nosgydedHoe m/z 224 [M-
tBu+MeCN+H]*; 'H AMP: (300 MI'u, CDCls): & 4,39 (c, 1H), 3,38 (c,
1H), 2,26 (m, J=6,9 Iu, 2H), 2,08-2,04 (M, 2H), 1,92-1,88 (M,
2H), 1,67-1,61 (M, 1H), 1,44 (c, 9H), 1,26-1,06 (M, 4H).

Crammsa D: 2-[(1r,4r)-4-aMMHOUMKJIIOTEKCIUJI] alle TOHUTPWJIIA
TUOPOXJIOPUL. B KPYIJIOOOHHYK KOJIOYy oObemMoM 10 J [DoMelman Tper-—
OyTtuin-N-[ (1r,4r)-4- (ULMaHOMETWJI) UMKJIOTekKCHII] KapBbamaT (620 1m0, 2,60
MoJib, 1,00 2xB.) u 1,4-omokcaH (2 J). B3BaTeM II0 KallJaM IIpU
nepeMemmBaHuM pobaByasaau pacTeop HC1 B 1,4-mmokcaHe (5 J, 4 M)

npmu 10 °C. TIOJIyUeHHHI pacTBOP I[IepeMemMBallM B TeueHMe HOouu npu 25
°C. 2Ty peakuLMrio OPOBOOMIM 4 pasa M pPeaKUMOHHHE CMeCU OOBLeIUHIJIIN.
Teepnre BelleCcTBa cobupan b TpOBaAHUEM. Teepnbe BelecTBa
npoMeHBaIM 1, 4—-amMokcaHoM (3x3 JI), »TuialeTaToM (3xX3 JI) M T'eKCaHOM

(3x3 J) . B pesyJbTare rnoJIydaJjm 2-[(1r,4r)-4-
AaMVMHOLUMKJIIOTEeKCWUII] alle TOHUTPpWUIIa ITmuaopoxJjiopun (1753 1©, 96%) B BUIOe
feJlorO TBepLOI'0 BemecTrBa. MC (MSP): wmMacca, paccuuTaHHad JiAd
CgH14N,, 138,12; mnojgydeHHoe m/z, 139,25, [M+H]'; 'H AMP: (300 MIu,
DMSO-dg): & 8,14 (c, 3H), 2,96-2,84 (m, 1H), 2,46 (m, J=6,3 Tu,
2”), 1,98 (m, Jo=11,1 T4, 2H), 1,79 (m, J=12,0 Tu, 2H), 1,64-1,49
(mMm, 1H), 1,42-1,29 (M, 2H), 1,18-1,04 (M, 2H).

Cranuga E: 2-((1r,4r)-4-( (5-HuTpOo-1- (peHMJICynbOOHMI) —1 H-
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IVppoJio [2, 3-b]lnupuonua—4-mil) aM/HO ) IUKJIOTEKCUII) alle TOHUTPWII . B
KPYTUIOOOHHYI KoJIOy o6wemMoM 1000 w1, conmepxamyw 2-[(I1r,4r)-4-
AMMHOILMKIIOTEKCHUII] alle TOHUTPUIIa TUOPOXJIOPUL (29,10 T, 166, 6
MMOJIb ) , noBaBJIgJIn DMA (400 MII) . IToJIydeHHYIO CYCIIEH3MIO
obpabaTHBaJIU 4d-xJ0p—5-HUTPOo—-1- (peHMIICYyJIbboHWI) — 1 H-TIMppoJio [ 2, 3—
blmupugus (51,53 1, 152,6 wMmMmoJb), a 3Barem DIPEA (63,0 M, 366
MMOJIb) . PeaKUMOHHYK CMeCh IoMemanu B aTMmMochepy N, ¥ BHIOEPXUBAJIU
npu Temrnepatype 80°C B TeueHre 4 YacoB. HeOoUuMIMEHHYID pPeakKIMOHHYIO
CMeChb oOoxXJaXmaJM IO KOMHATHOM TeMIepaType M MeIJIeHHO BJMBaJIM B
VHTEHCHBHO IIepeMellMBaeMyln KoJBy obkeMoOM 2 J, comepxamywn 1,6 I
BOOH. I[IOJIydeHHYI CYCIeH3UuI IIepeMellMBajiM B TedeHMe 15 MUMHYT IOpU
KOMHATHOM TeMIlepaType, 3aTeM OMIbTPpOBaJiM M CYyIIMJIM B TedeHMe 16 U
B BakKyyMHOM Ieuu IOpu TeMrneparype 70°C C HOoOJyyeHMEM YKa3aHHOTO B
3aToOJIOBKe coelmMHeHusa (63,37 1, 95%) B BuUIe XeJTOT'O TBEPOOTO
BemecTra. MC (MSP): w™Macca, paccumTaHHas njaa CyiHoiNsO4S, 439,1;
nojiydyeHHoe m/z, 440,1 [M+H]*. 'H AMP (500 MI1w, CDCls): & 9,10 (c,
1H), 8,99 (m, Jo=7,8 Iu, 1H), 8,23-8,15 (M, 2H), 7,66-7,59 (M,
2H), 7,56-7,49 (m, 2H), 6,67 (m, J4,2 Tu, 1H), 3,95-3,79 (M,
1H), 2,38 (m, J=6,2 Iu, 2H), 2,32-2,21 (M, 2H), 2,08-1,98 (M,
2H), 1,88-1,76 (M, 1H), 1,60-1,32 (M, 4H).
CUHTEe3 UM OINMcCaHue CBOMCTB IIPOMEXYyTOUHOTO COeIMHEeHUS 2:
2-((1r,4r)-4-( (5—ammHO-1- (peHMIICYIBEOOHMII) — 1 H-InppoJio [2, 3—

bl oupuomnua-4-mi) aMMHO ) IUKJIOTEKCWUII) alle TOHU TPWII

H:M
B
-
N N?a"c'
D“FE
2-((1r,4r)-4-( (5-HuTpo-1- (peHMIICyIbOOHMI) — 1 H-inppoJio [ 2, 3—
bl mupuomrua-4-1il) aMMHO ) IMKJIOTEKCWUII) alle TOHU TPWII (mpoMexy ToOUuHOE

coemmuHenue 1, 58,60 r©, 133,3 MMOJL) pacTBopsaau B TI'®O/MeOH (1: 1,
4800 wu1) . CMech I[IpPOIyCKaJlM UYepes peaKTop IJA IMUIPpOoTeHU3aluM B
HelpepHBHOM ToToke (10% Pd/C), Takon kak Thales Nano H-Cube®, co

ckopocTrio 10 miI/mMmH ¢ 100% BomopoIa (aTMochepHOe maBjeHue, 80
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°C), mocJe UYeTro pacTBOP KOHIEHTPUPOBAJM C IOJyUYeHMEeM IpOOyKTa B
BUIOe IIYypPIYPHOT'O TBepOOoI'0 BelleCTBa. TBeploe BelleCTBO pacTUpalin C
EtOAc (400 M), a BIOCIENCTBMM CHOBa pacTupam c MeOH (200 wi),

IocJjie BSTOT0 (MIBTPOBAIM M CYNMJIM I[IOO BaKyyMOM C IIOJIyYeHMeM

yKasz3aHHOTO B 3aroJIoBke coemMHeHmMsa (50,2 10, BExom 91,9%). MC
(IDP) : Macca, paccumMTaHHasg Ojas Cp1H»3Ns50,S, 409,2; nojgydeHHoe m/z,

410,2 [M+H]'. 'H AMP (400 MI'ui, CDCls) & 8,10-8,03 (M, 2H), 7,76
(¢, 1H), 7,51-7,43 (m, 1H), 7,43-7,34 (M, 3H), 6,44 (m, J=4,2
I'n,, 1H), 4,61 (m, J=8,5 Tu, 1H), 3,65-3,51 (M, 1H), 2,74 (c,
2”), 2,26 (m, J=6,4 Tu, 2H), 2,19-2,05 (m, 2H), 1,97-1,86 (M,
2”H), 1,76-1,59 (m, 1H), 1,33-1,12 (M, 4H).

CUHTe3 U OIMCaHMe CBOMCTB IIPOMEeXyTOUHOT'O COeIOMHeHMus 3:

smuI-2-(1-((1r,4r) -4- (UMaHOMETIWJI) LMKJIOTEKCHUJI) —6—
(beHnsicynb@oHMI) -1, 6—ouruoponMmnaszo [4, 5—d] nuppoJio [2, 3—-b] IUMpUOMH-

2-WUJI) alleTatT

B KpyIJIOOOHHYI KoJIOY ofbemMoM 1 JI, cCoIOepxXalyld MaITlHUTHBIN
AKOPb " 2-((1r,4r)-4-( (5—-amMmuHO-1- (peHMJICYJILOOHMII) — 1 H-
nVppoJio [ 2, 3-b]lnupunoruu—4-mil) aMMHO ) UIMKJIOTeKCWUII) alle TOHUTPWII
(MmpoMexyToOuHOe coeamHeHue 2, 58,31 1, 142,4 wMMOJIB) HOOaBIIANIM
STUJI-3-3TOKCU—- 3-MMMHOIIPOIIaHoaT (60,51 T, 309, 3 MMOJIb ) c
nocjenyomuM pobGaBygeHrem EtOH (600 M, CcymmMiaIM Hall MOJIEKYJISPHEM
cutoM 3A B TeuenHme 48 u). K peaKLUMOHHONM KoJife NPUKPEIUIAIN
00paTHLEM KOHIeHCaTop, PEeaKLUMOHHYID CMEChHb npolyBaJu N, u
BHOepxuBanmu npu 90°C B TeueHme 9 u. PeaKUMOHHYID CMeCh OXJIaXIaJn
OO KOMHaTHOM TeMIepaTyph M oCTaBJaJIM Ha 30 u, B TeueHMe KOTOPHX
NIPOOYKT KPUCTaJJIM30BaJICA B BMIe KOPUUHEBEX WIJI. TBepIHEe YaCTULE
pasjlaMEBaJIM MIIaTeJIEM M pPeaKIMOHHYK CMeChb IIepeHOCUIIM B KOJOY

obweMoM 2 J. Bony (1,4 1) MemJeHHO HOOOABIAIM 4Yepe3 OeJIMTeJIbHYI
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BOPOHKY npu MHTEeHCHBHOM lepeMellBaHUN . [Tocuie 3aBEpPlEeHN
DOOaBJIeHMA BOIOE CYCIEeH3MI IepeMellMBaJiM B TedueHue 30 MUMHYT.
KopuuHeBEe WMIJIEL BHIEJAIM OQUIIBETPOBaHMEM, a 3aTeM CyLIUIM IIyTeM
OpOTATIMBaAHMA BO3OyxXa dYepe3d OQUIBTP B TedeHMe 1 4. IIpoOyKT
[IepeHOCUIIM B KOJIOy oObvemoM 500 My m obpabaTeBain EtOAc (200 wi) .
JoBapianu  HeOOJIBIIOE  KOJMUECTBO  3aTPaBOYHHX  KPUCTAaJJIOB, uTo
MHIOIYyLMpPOBaJjio oOpas3oBaHMe 0eJiloro TBEepHOoro ocalKa. CyCIeH3MD
IepeMellMBagu B TedeHre 30 MMHYT OpM KOMHATHOM TeMIepaType,
bunsTpOBAJIM, IpPOMEBaiM EtOAcC (25 ™MI) M CyllMJiM IIO0I BakKyyMOM C
[IOJIYYEHMEM IIpOOyKTa B BuIe O0OeJloT'O TBeplor'o BemecTea (48,65 1,
BHIXOL 68%). MC (M3P): mMmacca, paccumTaHHasa Ja CyeH,7Ns04S, 505,2;
rnojiydeHdoe m/z, 506,2 [M+H]*. 'H aMP (400 MIu, CDCl;) & 8,85 (c,
1H), 8,28-8,19 (M, 2H), 7,84 (m, J=4,0 ITu, 1H), 7,61-7,53 (M,
1H), 7,52-7,43 (m, 2H), 6,84 (m, J=4,1 Tu, 1H), 4,32 (c, 1H),
4,20 (x, J=7,1 Twu, 2H), 4,09 (¢, 2H), 2,44 (m, J=6,2 T'u, 2H),
2,40-2,27 (m, 2H), 2,16 (m, J=13,3 Twu, 2H), 2,12-1,96 (M, 3H),
1,54-1,38 (m, 2H), 1,27 (7, J=7,1 T'u, 3H).

CUHTEe3 UM OoNMcCaHue CBOMCTB IIPOMEXYyTOUHOTO COeIMHeHUusS 4:

HaTpUM 2-(1-((1r,4r)-4- (UMaHOMETWJI) UMKJIOTeKCUJI) -1, 6—

ouruopouMmnaszo [4, b—d] nuppoJio [2, 3—-b] IMPUOUH-2-WUJI) aleTaT

=N
o)
Na+ -o>_>\ ¥
N

N
B
P
N
N"H
K pactBopy »TMia-2-(1-((1r,4r)-4- (UMaHOMETWJI) UMKJIOTEKCHUJI) —6—

(penmsicynsdoHmI) -1, 6—guruapouMmunaso [4, 5—d] nuppoJio [ 2, 3—b] IMpUIVH—

2-WJI) alleTaTa ([IpoMexyTouHoe coeluMHeHue 3, 9,50 1, 18,8 MMOJB) B
MeOH (30 miua) m TI'® (30 M) @mo®aBiasasIiM BOIHHM pPacTBOP THUIOPOKCUIA
HaTtpusa (56,4 w1, 56,4 mMMoJb, 1 M) U HOepeMemlMBajM IIPM KOMHATHOM
TeMIIepaType B TeueHre 14 dYacoB. PacTBopuTesb VyOaJaJIM IIPU
IIOHMXEeHHOM HOaBJIEHMM IIPM KOMHATHOM TeMIepaType C [OoJIyUYeHMeM
YKasaHHOT'O B 3al'OJIOBKe CcoeIuHeHMsa (7 T) B BuUIe KOPUUHEBOTO
TEBEpOOTO BEMeCTBa, KOTOPOe MCIOJL30BalM Ha CJjelylmer cTaiun 0e3

OOTIOJIHUTEJILHOYM ~ OouuMCTKM. MC (USP): wMacca, paccumMTaHHad  IOJI4
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Ci1gH1sNsNaO,, 359,1; mnojgydeHHoe m/z, 337,9 [M+H-Nal'. 'H AMP (400
MI'i, CDsOD) 6 8,52-8,47 (M, 1H), 7,85-7,81 (M, 2H), 7,46-7,41 (M,
4H#), 6,85-6,81 (M, 1H), 4,060-4,46 (M, 1H), 3,96 (c, 2H), 2,59-
2,49 (m, 4H), 2,19-2,05 (M, 6H), 1,56-1,43 (M, 2H) (cmecp 1: 1
YKasaHHOT'O B 3alOJIOBKe COeIMHeHUA M OeH30JICYJIEOOHOBOM KMCJIOTH) .
CMHTEe3 UM ONMCaHue CROMCTR IIpuMepa 1:
2-(1-((1r,4r)-4- (UuMaHOMETWJI) ULMKJIOTeKCMJI) -1, 6—
ourunpouMmunaso [4, 5—d] nuppoJio [2, 3—b] IUPpUIVH—-2-UJI) —N— (2-TUOPOKCHU~—

2-MeTUJIIIPONINII) alle TaMIT

=N
N
g>—W>—N
N AN
m
“~N
H

N

HO
H

(mp. 1)

Cramuga A: 2-(1-((Ir,4r)-4- (UuMaHOMETWJI) ULMKJIOTEKCIUJI) —6—
(beHmIicynbQOoHMI) -1, 6—ouruopouMmnaszo [4, 5—d] nuppoJio [2, 3—b] IMpUOUH-
2-UJI) —N- (2-TUOPOKCHU—2-MeTUJINPONMJI) alleTaMr . HIJd T[IOJyUeHUS CyXOoTO
MCXOOHOTO MaTepmala sTuin-2-(1-((1r,4r)-4-
(LMaHOMEeTHJI) UMKJIOTEeKCHUJI) —6— (QeHMIICyIbdoHMII) —1, 6—
ouruopomMmunaszo [4, b—d] nuppoJio [2, 3—-b] IUPUIOMH-2-WJI) alleTaT
(IpOMEXyTOUHOE  COelMHeHue  3) Iepel peaklMel  BHOSPXMBAJIM B
BakyyMe Ipu 50°C B Teuenme 18 u. B koJjibe oOweMoM 1 J sTmiI-2- (1-
((I1r,4r)-4- (UMaHOMETMJII) UMKJIOTeKCUII) — 6~ (peHMJICYJILQOHMII) -1, 6—
ouruopomMmunaso [4, 5—d] nuppoJio [2, 3—-b] IUPUIOIVH-2-WJI) alleTaT
(mpoMexyTouHOe coegMHeHne 3, 52,585 T, 104,01 MMOJIb )
cycrneHouporaJn B DMA (50 m) . HoBGaBasaM 1-aMMHO—2-MeTUMJINPpOolaH—2-—
o1 (50 MJI) ¥ peaxklUMOHHYI CMeChb BHIOepxuBay npu 110°C B TeueHume 45
MMHYT, a IocJle sToro npu 125°C B TeueHme 5 UYacoB. PeaKLUMOHHYIO
CMecCh OXJlaXIallXM OO KOMHATHOM TeMIepaTypH M pas3daBiasaiau ELOAc (800
MII) . OpraHu4YeCKUn cJjiom TPOVDKIEL DKCTParnpoOBalin pPacTeOpPOM
BOIH/COJIEBOTO PacTBoOpa, IIpUUeM PacTBOP COCTOSJN M3 1 J Bome M 50
MJI COJIEBOTO pacTBOpa. BOIOHHE CJIOM CHOBa 3SKCTParMpoBajii C IIOMOILIO

EtOAc (2x600 mi) . OOBeIMHEHHEE OpPTaHMYeCKMe CJIOM CYyIMJIM ©Oe3BOIHHBM



54

MgS0O,, KOHIEHTPpMPOBaJM OOCyXa, a 3aTeM CyIMJIM B TeueHMe 3 IOHeM B
BakKyyMe C IIOJIYUeHMeM VYKal3aHHOTO B 32arl'0oJIoOBKe coelmMHeHusa (65,9 1,
BHxXOO 98%) B BUOEe XeJITOM IIeHH. I[IpOOyKT MCIOJL30BaJlM Ha CJelyllen
cranuu 0es3 IOONOJHUTEeJIEHOM ouMcTkM. MC (MSP): Macca, pacCuMTaHHad
0J1a CogHaoNg04S, 548,22; nosgydeHHoe m/z, 549,2 [M+H]'. 'H AMP (400
MI'i, CDCls): & 8,76 (c, 1H), 8,26-8,19 (m, 2H), 7,84 (m, J=4,1
I'n, 1H), 7,60-7,53 (m, 1H), 7,50-7,44 (M, 2H), 6,84 (m, J=4,2
I'nm, 1H), 4,76-4,61 (m, 1H), 3,97 (c, 2H), 3,45 (c, 1H), 3,27 (gm,
J=5,9 T'u, 2H), 2,41 (m, J=6,5 Tu, 2H), 2,38-2,25 (M, 2H), 2,23-
2,12 (m, 2H), 2,09-1,94 (m, 4H), 1,48 (xm, J=13,6, 4,0 Tu, 2H),
1,21 (c, 6H).

Cramusga B: 2-(1-((1Ir,4r)-4- (UuMaHOMETWJI) ULMKJIOTeKCUJI) -1, 6—
ourmoponMmnoaso (4, 5—-d] nuppoJio [2, 3-b] mupuamMH-2-uj) —N- (2-TUOPOKCU—
2-MEeTWUJIIPONNWJII) alle TaMUI . 2-(1-((1Ir,4r)-4-
(LMaHOMEe TUJI) UMKJIOTeKCUII) —6— (beHnIICcyJibLQOoHMII) —1, 6—
ourmoponMmnoaso [4, 5-d] nuppoJio [2, 3—-b] mupuanH-2-ui) —N- (2-TUOPOKCU—
2-MeTuanponui) aunerTamun (65,90 r, 102,1 wMMmMoJib) »DOOGaBJIAIM B KOJOY
obweMoM 1 JI, COmOepXalyil MaIHUTHHEM gKOpb. HobGarjsaiau 1, 4-mmokcan
(300 Mm31), a BaTreM BOmH. KOH (3 M, 150 wMj). PeakKUMOHHVYID CMecChb
BHIOEPXUBANIM NpU Temrneparype 80°C B TeueHMe 2 u. PeaKIMOHHYI CMeCh
oxXJIaXOaj IO KOMHaTHOM TeMIepaTyps U  00BeM  pacTBOPUTENS
yMeHbmaJau no okoJjo 200 MI Ha poTallMOHHOM Mchaputrejyie. OCTaToOK

obpabaTHBaJ M PacTBOPOM BOIOH/coJjieBOTO pacTeopa (100 mi/100 mia), a

BIIOCJIEICTBUMA DKCTPparnpoBalin 10% MeOH B CH,C1, (2x1 JI) .
OBBbeIMHEeHHEe CJIOM Cymuin 0e3BOoOHBEM MgSO; M KOHLEHTPUPOBAJU OOCyXa
C IHOJIydeHMEeM  XeJITOT'O TBEepOOT'0  BelleCTBa. Teepnoe BelleCTBO
cycrneHouporaim B CH,CIl, (200 ™M), WMHTEHCUMBHO IIepeMellMBalii B
TeueHre 30 MMHYT, a IIOCJe B»TOTo cobupaM OUIbTpoBaHMeM. TBepnoe
BemecTBO InpoMuBaiu CH,Cl, (100 ™), CymmMaM OYTeM OIPOTATMBaHUA
BO3OyXa uUepe3s OQUIBTP, a BIOCJIEICTBMM HOOIOJIHUTEJIEHO CYWLWJIM 101
BaKyyMOM IIpM KOMHATHOM TeMIepaType B TeueHMe 16 U C TOJyUdeHUEM
YKazaHHOTO B 3aroJiIoBke coemmHeHusa (41,59 1©, Bmxom 89%) B BuUIe
feJIOTO TBepLOI'0 BewmecTra. MC (MSP): wmMacca, paccuuTaHHad IJiAd
CooHseN:0O,, 408,23; nonydeHHoe m/z, 409,2 [M+H]'. 'H aAMP (600 MIu,

DMSO-dg): 6 11,85 (¢, 1H), 8,50 (c, 1H), 8,21-8,10 (M, 1H), 7,49-
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7,43 (M, 1H), 6,74-6,65 (m, 1H), 4,53-4,42 (M, 2H), 4,07 (c,
2H), 3,08 (m, J=6,0 I'u, 2H), 2,58 (m, J=6,1 Tu, 2H), 2,41-2,28
(M, 2H), 2,09-1,92 (M, b5H), 1,42-1,31 (M, 2H), 1,09 (c, 6H).
CUHTEe3 U oIpeleJileHMe CBOMCTBE aKTMBHOTO COEeOMHEHMS IJIA KaXOIoT'o M3
BapMaHTOB OCYIECTBJIEHMS HACTOAmMEeTIOo MU300peTeHMsS IPeOCTaBJIEHH B
HacTodmeM IOKYMEHTe B BUIe IIPUMEPOB. Bilaromaps KpPUCTAJJIMYEeCKOM
CTPYKTYPE HEKOTOPHX BapMaHTOB OCyleCTBJIEHU S HacToAmero
U300peTeHnsa MOXHO IIPOBOIOMTE IIOJMMOPOHEIM CKPMHMHI IOJIS OIpeneJIeHUS
OOTIOJIHUTEJILHEX CBOMCTB KOHKPETHHX (GOopM JIOOTO TaKoT'o COeIMHEHMU.
3TO IOKaszaHO B KaueCTBe He MMeKnmeTlo OTPaHUUUTEJILHOTO XxXapakTepa
nprMepa IOJS  COeIMHEeHMs IIp. 1 nom YKasaHUEeM  KIIOJIMMOPOHLINM
CKPUHMHT .

CUHTEe3 UM OoIMcaHue CBOMCTB IIpuMepa 2:

2-((1r,4r)-4-(2- (1H-uvmpoasz30Ji-4-1JI1) uMmunoasz3o [4, 5-

d] nuppoJso [2, 3-b]lnupunuHd-1 (6H) —MJI) UMKIJIIOTEKCHUII) alle TOHUTPWII

HNY =N
N
=
N
\N N
H (mp. 2)
Cramuga A 2-((1r,4r)-4-(2- (1H-mMmga30y-4-mj) —6-—

(peHMIICYIbOOHMI) MMMUOAa3R0 [4, 5—d] nuppoJio [2, 3—-b] nupuinH-1 (6H) —

WJI) UMKJIOTeKCUII) alle TOHUTPWII . 2-((1r,4r)-4-( (5-HuTtpo-1-
(penmsicynbdoHMI) — 1 H-inppoJio [ 2, 3—-b] nupuinH-4-

WJI) aMUHO ) IMKJIOTEKCUII) alle TOHUTPWII (MpoMeXxyTOUHOE  COeIVHeHNe 1,
23,3 o, 53,0 MMOJB) »DoOaBIAIM B KPYIJIOODOHHYK koJIOy oOvemMoMm 1 JI,
comepxXamyln MaTHMTHHEM SKOPbL, C IIocjelyomuMmM pnodaBjeHueM DMSO (200
MJI) M MeTaHoJla (200 wiI). 1H-uMmpmaszsoJ-4-kapbansierun (8,56 1,
89,1 w™mMoJb) noGaBJAIM B BUIe TBEPIOTO BeMecTBa C IIOCJIeNYIMM
nobaBJIeHMEM TI'MIpOCYJbOUTa HaTpeua (32,7 1©, 188 MMOJB) B BUIE
pacTeopa B BOoHe (100 Mi) . PeaKUMOHHHM cocyl ofOopyloBajiM oOpaTHHM
KOHIOEHCAaTOPOM ¥ BoOepxuBaiau npu 90°C B HaTpeBaTeJIbHOM OJIOKe B
TedeHMe 15 4. BHoCHeICTBMM pPeakKUMOHHYK CMeChb OoXJiaxXhalJlMd IO
KOMHATHOM TeMIIepaTypH M Jo0aBJAaM B KoJOY, coIepxamyio Bomoy (2000

MII) , Opr TIepeMellMBaHuMK, UTO NOIPUBOOMIIO K oOpa30BaHMKD OeJloTo
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ocamka. CMecCh IepeMelMBajM B TeueHre 30 MMHYT M TRBepIHE BelleCTBa
cobupaiu OUIIL TPOBAHUEM. TBepnwe BeleCcTBa CYWMMIIN noyTeMm
IPpOTATMBaAHMA BO3Oyxa UYepe3s OMIBTP B TedueHMe 6 U, TI[IOCJE UYeTo
NOTMOJIHUTEJBHO CYMWJIM B BakKyyMHOW mneuwm npu 60°C B TeueHmMe 3 IHEW C
[IoJIydeHMeM YKa3aHHOTO B 3aroJIOBKe coeIMHeHMS (22,7 T, BHXOHO 88%)
B BMIEe XeJITOT'O TBeploro BemecTBa. MC (MSP): Macca, pacCuMTaHHAasd
0J1a CysHo3N70,S, 485,16; nosydeHHoe m/z, 486,1 [M+H]'. 'H AMP (400
MI'i, CDCls): o 8,74 (¢, 1H), 8,29 (¢, 1H), 8,20-8,11 (M, 2H),
8,04-7,96 (M, 2H), 7,76-7,68 (m, 1H), 7,68-7,60 (M, 2H), 7,19
(m, J=4,2 Tu, 1H), 5,56 (¢, 1H), 2,58 (m, J=6,3 Twu, 2H), 2,38-
2,24 (m, 2H€), 2,07 (c, 1H), 1,98 (m, J=10,8 Iu, Bb5H), 1,35 (x,
Jg=12,3 T'u, 2H).

Cramuga B: 2-((1r,4r)-4-(2- (1H-uMmnga30Ji—-4-1J1) uMmunoasz3o [4, 5-
d] nuppodto [2, 3-b]lnupuonusd-1 (6H) —1JI) UMKIJIIOTEKCUJI) alle TOHUTPWII .
YkaszaHHOe B 3al0OJIOBKe COeIMHeHMe IIoJlydallM C I[IPMMeHeHMEM YyCJIOBUM,
AHAJIOTMYHHX TaKOBBEM B IIpuMepe 1 (cTramua B), MUCHOIb3YHA 2-
((Ir,4r)-4-(2- (1H-uvupgaszoj—-4-wmi) - 6- (beHMIJICYJILQOHMII) MMMIOa30 [4, 5-
d] upposo [2, 3-b]lnupuouu-1 (6H) —MJI) UMKJIOTEKCUII) alle TOHUTPUII (222
M, 0,46 mMmoJIb) BMecTOo 2-(1-((1r,4r)-4- (LMaHOMETMJI) UMKJIOTEeKCUII) —
6- (peHmsicynbdoHMII) -1, 6—ouruapouMmunaso [4, 5—d] nuppoJio [2, 3-
bl oupuomuH-2-mj) —N- (2-TUOPOKCU-2-METUJINIPONNII) alleTaMM1Oa, a OCTaTOK
OUMIMAaJM C TIIOMOMbBI KOJIOHOUHOW @Jsm-xpoMaTorpadum (0-15% 2 H NHiz-
MeOH/EA) ¢ MHDOJIyUeHMeM YKas3aHHOTO B 3alOJIOBKe coemmHeHuda (97 wr,
BHIXOO 69%). MC (M3P): wMmacca, paccumTaHHasa npmasa CigHi9N;, 345,17;
oJjiydeHHOoe m/z, 346,0 [M+H]'. 'H AMP (400 MI'u, DMSO-d6): & 12,61
(¢, 1H), 11,86 (¢, 1H), 8,55 (¢, 1H), 7,92 (m, J=1,3 Tu, 1H),
7,83 (¢, 1H), 7,48 (v, J=3,0 T, 1H), 6,76 (mm, J=3,5, 1,8 Tu,
1H), 5,85 (¢, 1H), 2,60 (m, J=6,0 Tu, 2H), 2,57-2,41 (M, 2H),
2,14-1,88 (M, 5H), 1,45-1,27 (M, 2H).

CUMHTe3 M ONMCaHue CRBOWMCTR IpUMepa 3:

2-(1-((1r,4r)-4- (UuMaHOMETWMJI) ULMKJIOTeKCMJI) -1, 6—
ouroporuMunaso [4, 5—d] nuppoJio [2, 3—b] nnpuouH-2-wuj) - N-

(IMKJIONIPONIMJIME TUJI) alle TaMUI
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Crammusa A: 2-(1-((1r,4r)-4- (UMaHOMETWJI) UMKJIOTE€KCUJII) —6—
(penusicynsdoHmIr) -1, 6—gurunpoumMmunaso [4, 5—d] nuppoJio [ 2, 3—b] IUpUIMH—
2=-1JI1) —N- (UMKJIOTIPONIUIIME TIJI) alleTaMun. Cmecb 2Tui-2-(1-((Ir,4r)-4-
(LMaHOMEeTWJI) UMKJIOTEeKCUJI) —6— (QeHMIICYyJibL QoHMII) —1, 6—
ouruonpouMmunaszso [4, 5—-d] nuppoJio [ 2, 3—-b] IUpUOMH-2-WUJI) alleTaTa
(IIpoMeXy TOUHOE coeIVHeHMe 3, 555 MT, 1,06 MMOJIE ) u
UMKJIONpOonuIMe TulaMiHa (1,87 w1, 21,1 MMOJIb) BHIOePXMBaaM opu 125°C
B TeueHMe 1 U B MMKPOBOJIHOBOM peakTope. OcTaTok oOpabaTHBaJIU
BOHOM, IIOCJIe YelOo SKCTparMpoBallM »3TujalleTaToM. OpTaHMYEeCKMEe CJIOU
0OBeIUHANIM, CYNMIM Hal CcyJdbdaToM HaTPMUSA, IOIPOIyCcKaJlM uepes CJou
cuiMKarejyia ¥ KOHLEHTPMPOBAJM HOCYyXa C IIOMOIBI POTALMOHHOIO
VCIlapuTeJia C IoJYYeHMeM YKasaHHOTO B 3arloJIoOBke coenmHeHus (642
MIT') . MC (VI2P) Macca, paccumTaHHasa OJa  C,gH3gNg03S, 530,21;
oJiydeHHoe m/z, 531,2 [M+H]*. 'H aMP (400 MI'u, CDsOD): & 8,64 (c,
1H), 8,19-8,11 (™, 2H), 7,95 (m, J=4,1 Tu, 1H), 7,66-7,57 (M,
iH), 7,57-7,48 (m, 2H), 7,11 (m, J=4,1 Tu, 1H), 4,53 (c, 1H),
4,08 (¢, 2H), 3,07 (m, J=7,1 Tu, 2H), 2,53 (m, J=5,9 Tu, 2H),
2,45-2,30 (M, 2H), 2,14-2,03 (M, 5H), 1,55-1,42 (M, 2H), 1,02-
0,94 (m, 1H), 0,54-0,47 (M, 2H), 0,24-0,18 (M, 2H).

Crammusa B: 2-(1-((1r,4r)-4- (UMaHOMETWJI) UMKJIOTeKCMUJI) -1, 6—
ouruoponMunaszo [4, b—d] nuppoJio [2, 3—-b] InpUOuH-2-1j1) — N-
(IMKJIONPOIIMJIME TUJII) alle TaMUI . K cMecu 2-(1-((1r,4r)-4-
(LMaHOMEeTHJI) UMKJIOTEeKCUJI) —6— (QeHMIICynbQoHMII) —1, 6—
ouruoporuMunaszo [4, b—d] nuppodio [2, 3-b] nupuouu—-2-wui) —-N-
(IMKJIONPONIMJIMETUII) alleTaMuaa (560 mr, 1,05 Mmons) B 1, 4-IMoKCcaHe
(4,22 ™) npobBaeaaaum 3 H. KOH (2,81 ™). CMechk BHIOESPXKMBAJIM IIPU
80°C B TeueHme 1 U, 3aTeM OUMIaJIX C IIOMOILID MMeJIOUHOM BIXX:
koJioHka Xbridge Prep OBD Ciz 50 v x 100 MM, 5 MM (zimoeHT 0-100%

BOOH. pacTBop NH,OH/ACN (10 w™MMH)) C OOJYYeHMeM YyKasSaHHOTO B
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3aroJIOBKe coeIMHeHusa (187 wMr, Bexonm 46%). MC (MSP): wMacca,
paccurTadHasg mia CoyHyeNgO, 390,22; mnojgydeHHoe m/z, 391,2 [M+H]T.
'H AaMP (400 MI'u, CDsOD): & 8,57 (c, 1H), 7,50 (m, J=3,5 Tu, 1H),
6,86 (mn, J=3,5 Iy, 1H), 4,57 (¢, 1H), 4,11 (c, 2H), 3,13 (&,
J=7,0 I'u, 2H), 2,67-2,52 (M, 4H), 2,20-2,03 (M, 5H), 1,58-1,44
(m, 2H), 1,12-0,97 (M, 1H), 0,60-0,48 (M, 2H), 0,31-0,22 (M,
2H) .

CMHTEe3 UM ONMCaHue CROMCTR IpuMepa 4:

N- (2-umaHonsTuj) -2-(1-((1r,4r)-4- (ULMaHOMETWJI) UMKJIIOTEKCUJI) —

1, 6—ourunpoumMmmnaszo [4, 5—d] nuppoJio [2, 3—b] IUPUIOVH—-2~WJI) alle TaMI1]I

N= =N
\—NH d\

<

o] N
N
D
o
N
N H (mp. 4)
K pacrBopy Hatpua 2-(1-((l1r,4r)-4- (UMaHOMETWJI) UMKJIIOTEKCUII) —

1, 6—ourunpommmnaszo [4, 5-d] nuppoJio [2, 3-b] IUupUIOIUH-2-1JI) alleTaTa

(MpoMexyTouHOe coenMHeHMre 4, 400 MI, 1,11 MMOJIE ) u 3-
aMMHOIponaHHuTpuia (320 mr, 2,24 mvoss) B DMF (5 MjI) B noBaBJidiu
PyBOP (870 wMr, 1,67 wmvmoys) wm DIPEA (0,00 wi, 3,5 wMmMmoOJIB) .
PeaKLMOHHYID CMeChb IepeMellMBaJiM IIpM KOMHATHOM TeMlIepaType B
TeueHre 40 u. Ilocye vymajeHus DMF B BakyyMe OCTATOK OUMIAJIN
METOOOM KOJIOHOUHOM Odism-xpoMaToTpadmur C uMcHojJb30BaHMeM 50-100%
sTHUJlalleTaTra B 2 TenTaHe. CoOpaHHBEEe OQpakUMM KOHLEHTPUPOBAJIM B
BakKyyMe IO MaJioro ofbeMa U 0eJioe TBeploe BelleCTBO, KOTOpoOe
BHIIADAJIO B BMIEe ocalKa, OQWJIbTpoBaJiM, OpoMeBaJM 10% MeOH B CH,CI,
M CYyNMJIM C [IOJIYYeHMeM YKa3aHHOTO B 3alOJIOBKe coeIuMHeHuda (75 wMr,
BEIXOT 17%) . OUILTPAaT KOHIIEHTPUPOBAJIA mocyxa " OUMInAJIN
mocpelcTBoM oOOpameHHO-(Qasz30oBoM BOXX ¢ UMCHOJL30BaHMEM  KOJIOHKU
Varian Pursuit XRg5 Diphenyl 100 MM x 30 MM (mimoeHT 10-90% CH5CN
B Bome, 0,1% TFA) cc 1[noJydeHMeM IpPO3padvHOIo MacJja. MaTepual
pacrtBOopamM B 10% MeOH B CH;Cl,, mnpomnyckaJM dYepe3 TPpU KOJIOHKMU
Maccor 500 mMr SILICYCLE SPE-R66030B-03P Carbonate (xapTpulx OJsd
TBepmod®aszHOM BKCTpakUMM M HOOIJIOmMeHMsa kucjoT SiliaBond) mnud

yoajnenusa TFA wu ozaoupopann 10% MeOH B CHyCl, C T[IOJyYeHUMEM
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OOIIOJIHUTEeJNILHOY (pakuMKy yKa3aHHOTO B 3alOJIOBKe coenuHeHusa (88 wMr,
BeIxonm 20%). IBe oOpakuum OOBEOVHANIM C I[OJIYUeHMeM KOHEUHOT'O
nponykra (163 Mr, BExOOD 37%) B BuIe OeJIOTO TBepHOOIO BemecTBa. MC
(IDP) : Macca, paccumMTaHHas miasa C,1HysN;0, 389,20; nojgydyeHHoe m/z,
390,3 [M+H]*. 'H AMP (400 MI'u, CDsOD): O 8,53 (c, 1H), 7,48 (m,
J=3,0 Iy, 1H), 6,84 (m, J=3,5 I'u, 1H), 4,51 (ym. c, 1H), 4,12
(c, 2H), 3,50 (v, J=6,6 Iu, 2H), 2,71 (v, J=6,6 Tu, 2H), 2,45-
2,63 (m, 4H), 2,03-2,19 (M, 5H), 1,44-1,57 (M, 2H).

CMHTEe3 UM ONMCaHue CRBROMCTR IpuMepa b5:

2=-(1-((1r,4r)-4- (UuMaHOMETWJI) ULMKJIOTeKCMJI) -1, 6—
ouruonpouMmunaszso [4, 5—d] nuppoJio [2, 3—b] IUPpUIVH-2-1UJI) —N- (TeTpalmuIpo-—

2H-niMpaH-4-1Jj1) aueTaMnn

Oy oy

|\ \
~
N N
H (mp. 5)
CMechb sTun-2-(1-((1r,4r)-4- (LMAaHOMETIUJI) UMKJIOTeKCHUJI) — 06—

(penmsicynbpdoHMII) -1, 6—-ouruopomuMmunaso [4, 5—d] nuppoJio [2, 3—b] IUPpUIVH—

2-uJI) alleTaTa (IpoMexyTouHoe coeluHeHne 3, 309 wmr, 0,61 MMOJB) M
d-aMmHOTeTparugponupaHa (195 mMmr, 1,93 mMmoaws) B 1,4-mmokcaHe (0,5
MJI) HaTpeBaJM B MMKPOBOJIHOBOM peakTope Ipu 180°C B TeueHre 1 u.
3aTeM peakKUMOHHYK CMechb pa3zbaBiasiau 1, 4-IMOKCaHOM (1,5 1),
obpabaTHBaJM BOIOH. 3 H. KOH (2 MJI) M BHIOEPXMBAJM [IpU TeMllepaType

80°C B Teuenue 1,5 u. BOOCJEOCTBUM OCTATOK oOpadaTwBajyu Bomou (10

MJT) n srcTparupoBasim  CHCl, (3x50  wI) . OpraHM4YeCcKre  CJIOU
00BemIuHANM, Ccymmuan MgSO,; M KOHLUEHTPMPOBAJIM B BakyyMe. HeouumeHHBN
MaTepralJl OouMllajM TOCPeACTBOM KOJIOHOUHOM OQJsm-xpoMaTorpadum (5-
10% MeOH/CH,Cl,) ¢ HOJYYEeHMeM YKasaHHOTO B 3aloJIOBKe COeIMHEHUSH
(146 mr, BEXOHD 57%). MC (M3P): mMacca, paccumTaHHasd IJ9 Cy3HygNgO,,
420,23; nojgydeHHoe m/z, 421,2 [M+H]". 'H AMP (600 MI'w, DMSO-dg): O
11,84 (¢, 1H), 8,49 (¢, 1H), 8,36 (m, J=7,5 Twu, 1H), 7,46 (T,
J=3,0 Tu, 1H), 6,73-6,67 (M, 1H), 4,54-4,41 (M, 1H), 3,98 (c,
2H), 3,86-3,81 (M, 2H), 3,81-3,74 (m, 1H), 3,40-3,34 (M, 2H),
2,60 (m, J=6,0 Tw, 2H), 2,41-2,29 (M, 2H), 2,10-2,01 (M, 1H),
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2,00-1,93 (m, 4H), 1,77-1,70 (m, 2H), 1,49-1,33 (M, 4H).

CUMHTe3 UM ONMCaHue CROMCTR IpuMepa 6:

2-(1-((1r,4r)-4- (UuMaHOMETWJI) UMKJIOTeKCMJI) -1, 6—
ourunponMmunaso [4, 5—-d] nuppodio [2, 3-b]lnupuomH-2-ui) —N- ( (TeTparngpo-
2H-nmpaH—-4-1JI) METWJI) alle TaMU

O

TN
/
N H (mp. 6)

Bo (QJylakoH IOJI94  MMKPOBOJIHOBOM Ieuyr HoBaBjaiamM STuji-2- (1-
((1r,4r)-4- (UMaHOMETWJI) ULMKJIOTeKCUJI) —6— (QeHuJICYyJIbdoHMII) -1, 6—
onurunpouMunaso [4, 5-d] nuppoJio [2, 3—-b] IUpUIMH-2-WJI) alleTaT
(IpoMEXYyTOUHOE coeIVHeHMEe 3, 300 wT, 0,593 wmmMoJIB) u 4-
aMMHOMETUIITEe TparuoponmupaH (683 wmr, 5,93 wMmoOJIB) . [ToJIyUYeHHBIN
pacTBOp IIepeMemMBaJM OpU TeMiepaType 125°C B TeueHme 1 u. 3BaTem
nobarJjaaM nouokcaH (2,37 miu) m KOH (3 M B BOme, 1,58 ™, 4,75
MMOJIb) M PeaKUMOHHYI CMeChb IepeMelMBaJM B MMKPOBOJIHOBOW IIeuM IIpU
80°C B TeueHMe 1 u. PeaKLUMOHHYK CMEeChb OuMaJM I[IOoCPpelCTBOM
meJiouHoM BOXX ¢ wucnojgb30BaHMeM KkoJIOHkM Waters Xbridge Prep ORD
Cig 150 Mm x 30 MM, 5 MM (siswoeHT 0-100% Boma (0,05% NH,OH)/ACN
(10 MmMH)) C HOOJIYUEeHMEM YKa3aHHOTO B 3aroJIOBke coenmMHeHuMsa (97 wmr,
BHIXOO 38%). MC (M3P): mMmacca, paccumTaHHasa OJa CyHi3oNgO,, 434,24;
rojiydeHHoe m/z, 435,2 [M+H]*. 'H AMP (500 MI'u, CDsOD): & 8,43 (c,
iH), 7,38 (m, J=3,5 T, 1H), 6,74 (m, J=3,5 Tu, 1H), 4,43 (c,
1H), 4,03-3,96 (M, 2H), 3,89-3,79 (M, 2H), 3,34-3,25 (M, 2H),
3,04 (m, J=6,8 Tu, 2H), 2,54-2,38 (m, 4H), 2,08-1,96 (M, bH),
1,74-1,63 (m, 1H), 1,59-1,54 (m, 2H), 1,46-1,33 (M, 2H), 1,25-
1,14 (M, 2H).

CUMHTe3 M OINMCaHue CRBOWMCTR IpuMepa 7/:

N- (2-umaHo-2-MeTuinponui) —2-(1-((I1r,4r)-4-

(LMaHOMe TWJI) UMKJIOTeKCWI) —1, 6—ourunponmMmnas3o [4, 5—d] nuppogio [2, 3-

bl IMpUOMH-2-1JI) alle TaMU
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Q
NH
= N
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PacTrOD HaTpuUM 2-(1-((1r,4r)-4- (UMaHOMETWJI) UMKJIOTE€KCIUJII) —

N

ol
N@
ft\»
Z>~N
H (mp. 7)

1, 6—ourunpomumMmmnaszso [4, 5—d] nmuppoJio [2, 3-b] IMPpUOMH—-2-WJI) alleTaTa
(mpoMexyTouHOe coenuHeHue 4, 300 mr, 0,835 MMmoJib), 3-aMMHO-Z2,2-
oVMeTuInpolanduTpuiaa (82,0 mr, 0,835 mmosws), DIPEA (216 mr, 1,67
MMOJIL) M DMF (5 M) nepememuBaigu npu 0°C B TeueHme 1 u. 3aTeM
nodaejanu PyBrOP (467 wMr, 1,00 w™MMOJIB) ¥ pPeaKUMOHHYK CMeChb
IIepeMellMBajd B TeueHMe HOUM IIpM KOMHATHOM TeMmrnepaType. CMech
Tacuar 10 MJI BOOE M OuMIMaJM I[IOCPEeICTBOM IIpenapaTuBHOM BIXX c
MCIIOJIb30BaHueM koJIOHKM Waters Xbridge Prep OBD Cig 150 MM x 30 MM
5 MM (2Jm0eHT: 28% Boma (0,05% rumpokcunm amMmoHusa o06./06.)-ACN c
IOJIYUYeHMeM YKa3aHHOT'O B 3al'0oJIOBKe coeluHeHMa (58 wMmr, Bexom 16%)
B BUIOe O0eJIOTO TBepHOI'0 BellecTBa. MC (MSP): Macca, paccuMTaHHAad
miia  Cyp3H,oN,O, 417,23; mnosydeHHoe m/z, 418,2 [M+H]*. 'H AMP (400
MI'i, DMSO-deé): & 11,86 (ym. ¢, 1H), 8,71-8,66 (M, 1H), 8,50 (c,
1H), 7,48-7,45 (m, 1H), 6,73-6,69 (M, 1H), 4,53-4,42 (M, 1H),
4,10 (¢, 2H), 3,33-3,31 (m, 1H), 2,57 (m, J=5,6 Tu, 2H), 2,41-
2,27 (M, 2H), 2,05-1,93 (M, 5H), 1,45-1,26 (M, 9H).

CUMHTe3 M OoINMcCaHue CBOMCTRB IIpuMepa 8:

2-(1-((1r,4r)-4- (UMaHOMETWMJI) ULMKJIOTeKCMJI) -1, 6—
ouruopomMmunaso [4, 5—d] nuppoJio [2, 3—-b]lnupuanH—-2-uj) —N— ( (1-

PMEpOKCMHMKHO@yTMH)MeTMH anmeTamM1m

)
=N
o)
&E_T>~N§
y
HO\E N
N
|/N
H

N
(mp. 8)

PacTrOpP HaTpuUh 2-(1-((Ir,4r)-4- (UMaHOMETWJI) UMKJIOTeKCWJI) —
1, 6—nurunpommMmmnaszo [4, 5—d] nuppoJio [2, 3—-b] IMPpUOMH-2-W1JI) alleTaTa
(MpoMeXxy TOUHOE COeOMHeHME 4, 300 MI, 0,835 MMOJIB ) , 1-

(aMmHOMETWJI) UMKJIOOYTaHoJsla (84,4 mr, 0,835 Mmosws), DIPEA (216 wMr,
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1,67 mvmosb) m DMF (5 w1) mnepemMemuBaiy 1npu 0°C B Teuenme 1 U,
Sarem pobarasiu PyBrOP (467 wmr, 1,00 MMOJIB) UM pPeakKIMOHHYK CMEeCh
IepeMellMBaXM B TeueHMe HOUM IIpM KOMHATHOM TeMIepaType, I[OCie
yero racuim 10 My BOOH. PeaKUMOHHYI CMeCh OUMIIaJIM I[IOCPEeOCTBOM
InpelapaTUBHOM meJouHoM BOXX ¢ mMCHOoOJb30BaHMeM KOJIOHKM Kromasil
150 Mm x 25 MM, 10 MM (2Jm0eHT: BOozma (0,05% IMIOPOKCHI aMMOHMA
06./06.)-ACN oT 9% mo 39%, 006./00.) C TIoJydYeHMEM YKas3aHHOTO B
3aroJIOBKe coernmHeHMsa (90 M, BEXOIO 26%) B BuUIe OeJIOTO TBEPLOTO
BemecTBa. MC (M3P): wMacca, paccuuTaHHad njasga Cy3HygNgO,, 420,23;
rnojiydeHHoe m/z, 421,2 [M+H]". 'H AMP (400 MI'w, DMSO-dé6): & 11,58
(ym. ¢, 1H), 8,50 (c, 1H), 7,94-7,85 (M, 1lH), 7,46-7,40 (M, 1H),
6,75-6,70 (m, 1H), 4,89 (ywm. ¢, 1H), 4,57-4,47 (v, 1H), 4,04 (c,
2”), 3,27 (m, J=6,0 T'wu, 2H), 2,55 (m, J=6,0 ITu, 2H), 2,45-2,31
(m, 2H), 2,10-1,88 (M, 9H), 1,71-1,60 (M, 1H), 1,54-1,35 (M,
3H) .

CuHTe3 M OIMCaHMe CRBOMCTEB IpuMepa 9:

2-(1-((Ir,4r)-4- (UuMaHOMEeTIJI) UIMKJIOTeKCMJI) -1, 6—
ouruopouMmnaszo [4, 5—-d] nuppodio [2, 3-b] nupuamuua-2-wui) —N- (1-MeTui-1H-

oVpasoJi-4-wui) aueTaMun

-
h

N H (mp. 9)

K pacrBopy Hatpusa 2-(1-((I1r,4r)-4- (UMaHOMETWJI) UMKJIOTEKCHUJI) —
1, 6—ourunpommMmmnaszo [4, 5—d] nuppoJio [2, 3—-b] IUPpUOMH-2-W1JI) alleTaTa
(mpoMexyTouHOe coeluHeHue 4, 100 mr, 0,278 MMmoJs) M 1-MeTmia-1-H-
nupasoj-4-ammHa (54,0 mr, 0,557 mvosnws) B DMF (0,8 M) noBaBiIAImM
PyBrOP (217 mr, 0,417 mmoss) m DIPEA (0,144 ™, 0,835 MMOJB) M
CMecCh IepeMemMBaJM IPpYM KOMHATHOM TeMIepaType B TeueHMe HouM. DMF
yIOaJjiaay [OIpU IIOHWXEHHOM IaBJIEHUM M OCTaTOK OUMIlajiM I[IOCPEeOCTBOM
KOJIOHOUHOM dJusm-xpoMaTorpadum (50-100% EtOAc/rTenTans, 3areMm 10%
MeOH/IOXM) , a 3aTeM [IOCPEeLCTBOM obpameHHO-da30BOM BOXX c
MCIOJBb30BaHMeM KOJIOHKM Varian Pursuit XRs5 Diphenyl 100 mm x 30

MM (2J0eHT 10-90% CH3CN B BOme, 0,1% TFA) C HOoJydeHMEM IPOOyKTa B
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Bume coymu TFA. 3STOoT MaTepuall pacTeopsimu B 10% MeOH B CH;Cl, wm
IpOIIyCKaJM uepes KOJOHKY Maccor 500 mr SILICYCLE SPE-R66030B-03P
Carbonate (xapTpuix 1mJsg TBeplodaszHOM DSKCTPAKLUUM W IIOTJIOUEHUSA
kucJgoT SiliaBond) pnag ymoajeHus TFA C IODoOJyYeHMEeM YKa3aHHOTO B
3ar'o0JIOBKEe coeImMHeHMsa (34 wMr, Bexon 29%) B BuUIe OeJIOTO TBEPIOTO
BemecTBa. MC (MSP): w™Macca, paccumTaHHasa mnJasa CypHouNgO, 416,21;
rnojiydeHuHoe m/z, 417,3 [M+H]*. 'H AMP (400 MI'u, CDCl;) 6=12,77 (ymu.
c, 1H), 11,24 (ym. ¢, 1H), 7,94 (c, 1H), 7,89 (ym. c, 1H), 7,46
(c, 1H), 7,29-7,20 (m, 1H), 6,74 (ym. c, 1H), 4,85-4,65 (M, 1H),
4,23 (c, 2H), 3,85 (¢, 3H), 2,80-2,55 (m, 1H), 2,45 (m, J=6,6
', 2H), 2,32-1,98 (M, 6H), 1,62-1,44 (M, 2H).

CMHTEe3 UM ONMCaHue CBOMCTB Ipumepa 10:

N- (4- (uma"oMeTmJI) OuLMkJo [2.2 .1 ] renTan-1-mia) -2-(1-((1r,4r) -
4- (LMaHOMEeTWJI) UMKJIOTeKCuJI) —1, 6—ourmuapoumMmaoaszo [4, 5—-d] nupposo [2, 3-
bl noupunouH-2-1JI) alle TaMU

=N

N
(mp. 10)
Cramgmusga A: OVMEe TUJILMKJIOIIeHTaH—1, 3—-oukapOoKcuJIaT. PacTBOpD
LHMKJIONeHTaH-1, 3-IukapBOHOBOM  KUCJIOTH (70,0 1, 443 MMOJIB) u

Bes3BoOHOTO MeTaHoJla (300 i) oxJjaxjaiau no 0°C Ha OaHe C JIeOSHOU
BOomo¥. Ilo KamjaaM »oBaBJalIM KOHIEHTPUPOBAHHYK CepHYyK KucioTy (14
MII) , NOOOepPXuBad TeMIIepaTypy < 15 °C. Mocae nobaBJieHU I
PeakLMOHHYID CMeCh HaTrpeBaau no 90°C U HepeMemmMBaJM B TeueHMHe
HOUMU. I[IoJIydeHHYID pPeaKIMOHHYI CMeCh oxJaxiaJuM OO KOMHAaTHOM’

TeMIIepaTyYPH ¥ KOHIEHTPpHpOBaJIM nocyxa. OcTaTok obpabaTeiranu MTBE

(500 M) m H,O (100 ™). BoOHEM CJOM OTHENAIM U SKCTpaTlupoBaJin
MTBE (2x100 w). OOBEeOMHEHHBE OpPITaHMUECKME BKCTPAKTH IIPOMHBAJN
HACHIIEHHHM pacTBopoM OmkapboHaTa HaTpuda (2x100 wMI), COJIEBHM
PacTBOPOM (100 ), cymmiamn 6e3BOOHEIM MgSOy, duILTpORAIM U

KOHLEHTPMPORaJIN TJOCyXa C IIOJIy4YeHMeEM YKasaHHOTI'O B 3aI'0OJIOBKE
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coemuHeHuda (72,5 v, 88%) B BMIe BJEeIHO—XeJITOTO Macja. ‘H SMP (400
MI'i, CDCls) 6 3,65 (c, 6H), 2,84-2,72 (M, 2H), 2,26-2,17 (M, 1H),
2,11-2,02 (m, 1H), 1,96-1,88 (M, 4H).

Cramma B: nuMeTmnoOuuukio[2.2.1]rentan-1,4-nukapbokcmuiaT. H-
OyrTuymTHun (2,5 M B TekcaHe, 419,0 M, 1048 wMMOJIB) MeIJIEHHO
nofaBJygaM K pacTBOpPY IOumM3onponmiamMmHa (152 Mz, 1090 MMoOJIBE) M
Bespomuoro TI'® (1000 my) mpu -78°C (cyxoM Jem/aleToH) B aTMochepe
N,. Ilocje 5TOro peakKUMOHHYK CMeChb IepeMemMBaliM B TedeHue 0,5 uaca
npu 0 °C, mocje uero oxJjaxmaar mo —-78 °C. Uepe3 KaleJIbHYID BOPOHKY
nobaejgaimu  DMPU (404 w1, 3350 wMMoOJIB) . BrniocsiencTBUM  Uepes
KalleJIbHYKD BOPOHKY MeIJIeHHO HOOAaBJAJIM pPacTBOP OUMETUMJIILIMKJIIOIIEHTaH—
1, 3-mukapborcuinara (78,0 v, 419 wmMmoJge) u ©OespomHOoTO TI'® (300

MJI) . PeaKUMOHHYK CMeChb HaTrpeBaniu no 0°C U IepeMemMBallM B TeueHUe

30 MMHYT, IIOCJe UeTo OoXxXJjaxnalu no -78°C m obpabaTHBaJlM PacTBOPOM
1-BpomM—-2-xJiopaTada (59,0 M, 712 wMmosib) ¥ 6Ge3BomHOTO TI'®G (200
MII) . PeaKUMOHHOM cMecHu [IO3BOJIAJIM  MENJIEHHO IpoTrpeTsLCA oo
KOMHATHOM TeMIepaTypH M IIepeMemMBaJM B TedeHre 12 YacoB IIpu
KOMHATHOM TeMIepaType. BIOCIeOCTBUM pPeaKUMOHHYID CMeCh TacCuJM
HaCHIIE HHEIM BOIHEIM pPacTBOPOM xJiopuna aMMOHM A (400 MII) .
PeaklMOHHYID CMech pazbarjsaiau sTujaneTaToM (500 M), opTraHMUeCKUM

CJIOV  OTIeNAasdM M BOOHHBM  CJIOM  IOOMIOJIHUTEJIEHO  BKCTpaTrupoBalU
sTuyaueraroM  (2x500 w1) . OOBeOMHEeHHEE OplaHUYecKMe DHSKCTPaKTH
IIPOMHEBAJM COJIEBHM pacTBOpoM (2x300 wi), cymam O6e3BOIHEM MgSQOy,
OUIIETPOBAJIM M KOHLEHTPUPOBaJIM HocyXa. OCTaTOK OQUIIBTPOBAJIM UYepes
CJIOM CuJIMKaTreld ¥ T[pPOMHBalIM sTuialleTraToM (2000 wi). OuUIbLTPAT

KOHLEHTPMPORaAJIM IOCYyXa, a OCTaTOK odMIaJlM IIOCpeICTBOM KOJIOHOUHOM

dJIzm-xpoMaToTrpadun (meTpoJIeMHuM s0up/sTHIIaueTaT, TpadMeHTHOE
ajonpoeade ot 30: 1 mo 20: 1) C [OOJNydYeHMEeM YKa3aHHOTO B
3al'0JIOBKE COeIMHEeHMS (48,5 1, 54%) B BHUIe OeJIoTO TBepIOoTo

BemecTBa. ‘H AMP (400 MI'n, CDCls): & 3,69 (¢, 6H), 2,08-1,99 (M,
4H"), 1,91 (¢, 2H), 1,73-1,63 (M, 4H).

Crammusa C: 4- (MeTOKCHUKaAPOOHWIT) OMuukJio [2.2 . 1] renTan—-1-
kapboHOBaA KUCJOTa. PacTBop I'MIpOKCHMIa HaTpusa (5,145 1», 128,6
MMOJIE ) B METaHOJIE (80 ) MeIJIEHHO no0aBJISaJIM K  pPacTBOpRY

OMMETHUIOMIMKIIO [2.2 .1 ] renTaH-1, i—-nukapbokcuilaTa (27,3 T, 129
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MMOJIBE) M TI'® (700 wi) mpu 0°C M peakKLUMOHHYI CMeCh IIepeMelMBalli
IpM KOMHATHOM TeMIepaType B TeueHMe HOUuM. PeaKUMOHHYID CMecCh
KOHLUEeHTpUpORBaJM [Oocyxa, a ocTaTok pacTupamn ¢ MTBE (15 ).
Ocamor cobupanu nOyTemM OQuiabTpaliuy, OpoMeBajgu MTBE (5 w™I) u
pacrBopsasm B 100 M H,O. PacrBop nomkuciaaan 2 M HCl 1o DOCTWXeHUS
pH=4. Ocanok cobupalu OyTemM OQUIbTpalMM U CyIMJIM B BaKyyMe C
noJiydyeHMeM YyKasaHHOT'O B 3aroJIoBke coemmHenmsa (13,0 r», 51,0%) B
BUIE BeJjioro TBEPLOTO BelleCTRaA. dunsTpaT DKCTParupoBalu
sTuIauneTaroM  (3x75 M) M OOBeOMHEHHHE OpraHMUeCKMe HSKCTPaKTH
IPOMEIBAJIM COJIEBEM pacTBopoM (50 wi), cymmiam Han ©0e3BomHEM MgSO,,
OMIILTPOBAIM M KOHLEHTPUMPOBAJIM OOCyXa C IIOJIydeHMEM BTOPOM OQpakKLuM

YKazaHHOTO B 3aroJloBKe coemumHeHmMsa (8,0 1©, 31%) B BuUIe 0eJloTO

TBepOoro BemecTBa. ‘H SAMP (400 MI'u, DMSO-dg) & 12,21 (ym. ¢, 1H),
3,59 (¢, 3H), 1,94-1,86 (m, 4H), 1,74 (c, 2H), 1,61-1,54 (v,
4H) .

Cramusa D: MeTui-4-
(( (DeH3MIIOKCHK) KAPOOHWII) aMMHO ) OuLMkJIO [2.2.1] renTad—-1-kapOokcuiar.
Iudpenmspocdopuisasmun (17,1 wi, 78,6 MMOJE) ODOOABJIAIM K pPaCTBOPY
4- (MeTOKCUKaAPOOHWII) DUILIMKJIIO [2.2.1]-TenTaH-1-kKapB®OHOBOM KM CJIO TH

(13,0 », 65,6 mMmMvmoJIb), DIPEA (22,8 ™I, 131 MMOJB) M ©0e3BOOHOTO
ToJiyoJia (200 MIJI) UM peakKUMOHHYID CMech IepeMemmBalay nopu 110°C B

TeueHMe 2 UYacoB. PeaKIMOHHYI CMeCh oXJaxIalM OO TeMIepaTyps 50°C
u pobaBjsaiM ©OeH3MJIOBHM chnupT (13,6 M, 131 MMOJIb) M PeaKUMOHHVYIO
CMeCh IIepeMelMBaJiM IOIpK TeMiIepaType 110°C B  TeueHMe  HOUN.
PeaklIMOHHYK CMECh KOHIEHTPMPOBaJM IOoCyXa, pacTeopsaaun B MTBE (250
MJI) U OpoMmelBasiv H,O (150 M) . OpTraHMUeCKMM CJIOM OTHeJISJIM UM BOOHLM
cJo¥ skcTparvpoBaau MTBE (2x100 wi1) . OBbeIMHeHHBE OpTaHMuecKue
DKCTPAaKTHE IIPOMEBAaJM COJIEBEHM pacTBopoM (100 M), cymmiam ©Oe3BOIHEM
MgS0Os, OGUILTPOBANM ¥ KOHLEHTPUPOBANIM »OocyxXa. OCTaToOK ouuialin
[IoCpelCcTBOM KOJIOHOUHOM bipm-xpoMaTorpadmmn (meTpoJIeHEN
20Up/3>TUIIalleTaT, TpalMeHTHOoe 2JoMpoBaHmMe oT 10: 1 mo 5: 1) c¢
[IOJIYYEHMEM HEOUMIMEHHOTO IpolyKTa (28,5 1) B BuIe OJeIHO—XeJITOT'O
MacJa. I[IPpOoOYKT IOOIOJIHUTEJILHO OuUMMalJM IIOCPeIOCTBOM IIpellapaTUMBHOM

KMcJoM BOXKX ¢ MCOOJIB30BaHUMEM KOJIOHKM Phenomenex Synergil Max-RP

250x50 MM x 10 MM (=J0eHT: oT 38% mo 68% (06./06.) CHsCN m H,O c
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0,1% TFA). UYucTeHe OpakuMM OOBEOMHAJIM WU JIeTyuMe BelMecTBa YyIaJlau
nmon BakyymoM. OcTaTok pasbaBuagaiam H,O (80 w™i), pH pacTrBopa
DOBOIMIM 10O PH=8 HaCHMEeHHHEM BOIHEM pacTBOpoOM NaHCO; M MOJIyUYeHHHN
pPacTBOp BKCTparupoBam C nomomesilo CH,Cl, (3x100 wi) . OOBeOMHEHHHE
OpraHuYeCcKMe BKCTpaKTH [OIPOMEEBAaJIM COJIEBEM pacTBopoM (75 wi),
Cymmar Hal 0e3BomOHEM MgSO,, OMIBTPOBaM M KOHIUEHTPUMPOBaJM IOoCyXa
C IOJIydeHMeM YKas3aHHOTO B 323al'oJIoOBKe coenmHeHusa (17,3 1T, 85%) B
Bume OecUBeTHOI'O MacJja. MC (MISP) Macca, paccumMTaHHad IOJid
C17H,1NO4, 303,2; mosydeHHoe m/z, 303,9 [M+H]'. 'H AMP (400 MIw,
DMSO-dg) & 7,56 (ym. ¢, 1H), 7,37-7,30 (M, 5H), 4,97 (c, 2H),
3,58 (¢, 3H), 1,90-1,80 (M, 6H), 1,65-1,59 (M, 4H).

Cranusa E: MeTuII-4- ( (TpeT-
BYTOKCUKAPOOHWMII) aMMHO ) OMUMKJIIO [2.2.1] renTaH-1-kapOokcuiar. CMech
MeTuiI—4- ( ( (BeH3UIJIOKCH ) KapOOHWMII) aMMHO ) OMIMKJIIO [2.2 .1 ] renTaH—1-
kapbokcuyaara (17 1, 56 MMmMOJB), IMU-Tper-OyTuinukap®oHaTa (18,35

T, 84,06 MMmoJb), MeOH (200 mi) m BJjaxdoro Pd/C (4 r, 10% macc.,
50% H,0) pobBaraaaM B KPYIJIOOOHHYK KoJIOYy of6wemoM 500 w1 cC
BOOOPOOHEIM OaJijloHoM (13 (QYyHTOB/KB. mOOVM) U IepeMemuBalIu IIpu
KOMHAaTHOM TeMIlepaType B TeueHUe 72 JacoB. KaramnmzaTop
dusbTpOoBaIM M QUIBTPAT  KOHLEHTpUpoOBaJM HO CyxXOI'O OcCTaTKa.
OcraTok ounmaJin [IOCPELCTBOM KOJIOHOUHOM dism—-xpoMaTorpadmm
(IeTpoJIerHE 50up/sTHUilalleTaT, TpalMeHTHoe »SJoupoBaHue otT 20: 1
mo 1: 1) ¢ nojgiyueHMeM YKa3aHHOTO B 3aroJIoOBKe coeIMHeHmsa (12,0 1,
79,5%) B BUIE 0eJIOTO TBepIOoIo BemecTBa. ‘H AMP (400 MI'w, DMSO-dg)
6 7,04 (ym. ¢, 1H), 3,57 (¢, 3H), 1,93-1,78 (M, 4H), 1,77 (c,
2H), 1,63-1,53 (M, 4H), 1,35 (c, 9H).

Crammusa E: 4- ( (Tper-
OYTOKCUKAPOOHWII) aMUHO ) OMIUKJIIO [2.2 .1 ] rennTad-1-kapOoHOBasg KUCIOTa.
K pacTBsopy MeTui—-4- ( (TpeT-
OYTOKCUKAPOOHWII) aMUHO ) OMIUKJIIO [2 .2 . 1] reniTad—-1-kapOokcuiaTa (5,0
r, 19 wmmvmoJib), TI'® (40 wMiI) m MeOH (20 wMj) @pDo®aBigajM BOIHBEM
ruopokcun HaTtpeusa (1,0 M, 46,4 wmua, 46,4 MMOJIB) TIIPM KOMHATHOM
TeMIIepaType U peakKUMOHHYI CMeChb IIepeMellMBalM [OIpY KOMHaTHOMU
TeMIleparype B TeueHue 24 Jacos. PeaKUMOHHYIO CMecCh

KOHLUEeHTPUPORBaJM OocyxXa M  ocTaTok pa3baejsainn  H,0 (20 i),



6’7

nonkuciasaau po pH=4-5 ¢ nomompr 2 M HCl Cc [oJydeHMEM ocalkKa.
Ocamok pactTeopsaiu B 150 M >TWialeTaTa, [IPOMHBAJM  COJIEBHM
pPacTBOpPOM (45 ™), cymmim  0e3BOOHBEIM NasSOy, OMIIBETPORAJIM WU
KOHILIEHTPUPOBAaJIM LOOCyXa C IOJIydeHMeM YyKa3aHHOT'O B  3al'0OJIOBKe
coenuHenusa (4,74 1, Bexonm 100%) B BuIe OeJIOTO TBEPIOTI'O BEIECTBA,
KOTOPOEe MCIOJIL30BaJ M HEINOCPEeNCTBEHHO Ha cllenykmel crammm. ‘H SIMP
(400 MI'ui, DMSO-dg) & 12,06 (ym. ¢, 1H), 7,00 (ym. c, 1H), 1,87-
1,73 (m, 6H), 1,58-1,50 (M, 4H), 1,35 (c, 9H).

Crammusa G: TPeT-0yTIII— (4— (ITMOPOKCUME TIII) OMUMKIIO [2.2.1] -
renTaH-1-mi) kapbaMar. PacTBOop KOMILJIeKCa OopaH-TeTparungpodypaH
(1,0 M, 37,1 wm, 37,1 MMOJIE) MeOJIeHHO HOOOABJAIM K pacTBOpy 4-
((Tper-6yTOKCUKAPOOHMII) aM/HO) OMUIMKJIIO [2.2 .1 ] renTaH-1-KapOoOHOBOM
KucJgoTe (4,74 1, 18,6 MMoJb) u OGespomHoro TI'®@ (50 mi) npu 0°C B
aTMochepe aszoTa. Illociye 3aBepleHUA [HoOOABJIEHUSA PEaKLUUOHHYID CMECh
IIlepeMellMBaJY IIPpM KOMHATHOM TeMlepaType B TeueHMe HouM. K cMecu
MenJIeHHO no0aBJIgJiM BOOY (30 wI) ¥ [IepeMellMBaJiM B TeUeHUue
OOIOJIHUTEJIEHEX 30  MUHYT. PeaKUMOHHYID CMeChb KOHLEHTPUPOBAJU
oocyxa, ocalok paszbaBiasaiam >TuianueTaToMm (50 mi), npomeBagm H,O (15
MJI) M COJIEBEIM pPacCTBOPOM (10  w1), cymmIrm ©e3BoOHEIM Na,SQy,
dMIBETPOBaIM M KOHIEHTPUPOBAIM Iocyxa. OCTaTOK OUMmaJM C IIOMOILI
KOJIOHOUHOM QJIsm-xXpoMaToTrpadmm (IeTpoJieMHel sdup/sTuialerar 2: 1)
C IoJIydeHMeM VYKal3aHHOTO B 323al'oJIoBke coelmMHeHusa (4,0 1T, BHXOI
89%) B BUIE BeJioro TBEpPLOTO BellecTBa. TCX (meTpoJIeHEN
soup/sTUunauerar, 2: 1), Re0,5. 'H AMP (400 MI'wu, DMSO-dg): 6,88
(ym. ¢, 1H), 4,38 (v, J=5,4 Tu, 1H), 3,36 (d, J=5,4 Tu, 2H),
1,73 (ym. ¢, 2H), 1,64-1,49 (M, 4H), 1,42 (c, 2H), 1,39-1,33 (M,
9H), 1,25-1,16 (M, 2H).

Crammusa H: (4= ( (rper-
Oy TOKCUKAPOOHWII) aMMHO ) OMIMKJIO [2.2 .1 ] renTaH-1-

W) METUIIMETaHCyJIbboHaT. IlMpunvH (2,7 ™I, 33 MMOJB) J00aBJIAIM K
pacTBoOpyY Tper-0yTnII— (4— (TMOPOKCUMEeTII) OMUMKIIO [2.2 .1 ] TenntTaH—1—
min) kapbamara (2,0 10, 8,3 MMoJak) u 0OezpomHoro CH,Cl, (30 ).
PeakUMOHHYI CMeChb OXJlaxXIaJiM IO TeMIepaTypel 0°C um  moGaBJiaiu
MeTaHCyJboHMIxJopun (2,0 mia, 25,0 MMOJIE) M IIepeMellMBaJlM CMEeCh B

TedueHMe 3 YacoB I1pm KOMHaTHOM TeMIIepaType. PeakUMOHHYID CMeChb
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pazbarjgsiau CH.,Cl, (50 ™) m Bomom (30 w™iI). OpraHMUeCKMM CJIou
OTIOEeJIANV, IPOMHEBAJM COJIEBEIM pacTBoOpoM (15 wi), cymmiam Han MgSO4,
d1JIL TPOBAJIM u KOHIIeHTPUPOBaJIn mjocyxa. OcTaTok oummaJn
[IoCpelCcTBOM KOJIOHOUHOM bism-xpoMaTorpadnn (meTpoJIeHEIN

sdvp/sTUNIALIeTAT, TpPalXeHTHOoe »JjmoMpoBanme oT 5: 1 mo 1: 1) c

o0

[IoJlydeHMeM YKa3aHHOTO B 323arloJIoOBKe coemMHeHMsa (2,58 1, 97%) B
Buage OeJIoTO TBepIOoTO BemecTBa. TCX (meTpoJeVHBM 20Mp/3THUIaleTarT,
1: 1), R0,85. 'H aMP (400 MI'u, CDCls) 4,73 (ym. ¢, 1H), 4,21 (c,
2”H), 2,98 (¢, 3H), 1,93-1,90 (M, 2H), 1,78-1,62 (M, ©6H), 1,53-
1,34 (M, 11H).

Cramua I: 7Tper-0yTuii— (4- (LMaHOMeTUJI) OULKKIIO[2.2.1] renTan—1-
W) kapbamaT. K pacTBOpyY (4- ( (Tper-
OYTOKCUKAPOOHMII) aMUHO ) OMIMKJIIO [2.2 .1 ] renTad-1-

W) MeTuJIMeTaHcyJIbpoHaTa (2,58 1, 8,07 wMvmosis) m DMSO (25 i)

nobaByaaau umaHun Hatpusa (1,20 o, 24,5 MMOJb). PeaKUMOHHYK CMeChb
HarpeBagu o 100°C u nepeMemmMBalM B TeueHMe 24 UYACOB. PeaKIMOHHYIO

cMech pazbaBiganar 50 MJI BOOEL M BKCTpalMpoBaliM sTuialeTaToM (3x40
MIT) . OBbeIMHeHHEE  OpTraHMUecKre  DKCTPaKTH  I[IPOMBEIBAJM  COJIEBHIM
pPacTBOPOM (20 i), cymmiIm 6e3BOOHEM NaySOy4, OuIbETPOBAIM U
KOHIEHTPpUPOBaJM Hocyxa. OCTaToOK OouMmaJyM C [IOMOMBI KOJIOHOUHOMN
pJIzIm-xpoMaToTrpadum (e TpOoJIeMHEM s0up/sTHIIaleTaT 5: 1) c
[IoJIydeHMeM YKa3aHHOTO B 323al'0JIOBKe coelMHeHmMsa (1,8 1, BHXOO 89%)
B BHUIe OeJIoON0 TBepIoro BemecTBa. ‘H AMP (400 MI'u, DMSO-dg): O
7,00 (ym. ¢, 1H), 2,67 (c, 2H), 1,82 (ym. ¢, 2H), 1,69-1,52 (M,
6H), 1,47-1,40 (M, 2H), 1,37 (c, 9H).

Cragma J: 2-(4-aMmHOOMUMKIIO[2.2.]1]TenTadH-1-mJI)alle TOHUTPWIIA
TUIOPOXJIOPU . K CyCIIEH3UU TperT-0yTuII— (4-
(LMaHOMeTUII) OMIIMKJIO [2.2 .1 ] —TenTaH-1-1) kapBaMaTa (850 wMr, 3,40

MMOJIL) U oSTuialeTaTa (2 wMia) npu 0°C mobaBasaiam pacTBop HC1 B
sTujauerarte (4,0 M, 10 mua, 40 wmMoJsws) . Ilocjie IepeMelMBaHUA IIPU
KOMHaATHOM TeMIepaType B TeueHUMe 2 UYaCOB CMeCh KOHIEeHTPUPORAIU
IpM IOHMXEeHHOM JIaBJIEHUM Hocyxa. OcTaTok pacTtupaan c MTBE (5 m)
M CYCHeH3MK OTHOeJAIM IIOCPeNCTBOM OGuiIbTpaluu. OWUJIELETPOBAJILHHM
ocalok IpoMelBai MTBE (1 wMiI) ¥ CymlnJM OpU I[IOHWMKEHHOM IaBJIEHUM C

[IoJIydeHMeM VYKa3aHHOTO B 2arl0oJIOBKe coenmuHeHmsa (450 wmr, 71%) B
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BuIe OeJioTO TBepIOoToc BemecTBa. MC (MSP): Macca, pacCuMTaHHasa IJIA
C¢Hi4N, 150,12, mnojgydeHHoe m/z, 151,1 [M+H]'. 'H sAMP (400 MIu,
DMSO-ds) & 8,59 (ym. c¢., 3H), 2,78 (¢, 2H), 1,90-1,77 (M, 2H),
1,74-1,62 (m, 4H), 1,60 (c, 2H), 1,56-1,46 (M, 2H).

Crammsa K: N-(4- (umMmaHoMeTWJI)OMUMKJIIO[2.2.]1]renTad—-1-mj)-2-(1-
((Ir,4r)-4- (UMaHOMETWJI) ULMKJIIOTeKCWUJI) —1, 6—-auruigpouMmnaso [4, 5-
d]nuppoJio [2, 3-b]lnupunouu-2-mi) aueTaMnn. K pacTeopy HaTpuda 2-(1-
((Ir,4r)-4- (UMaHOMETWUJI) ULUMKJIIOTeKCWUJI) —1, 6—aurugponMmnaso [4, 5-

d] imppoJo [2, 3-b] mUupuOuH-2-1JI) alleTaTa (MMpoMexy TOUHOE CoeIVHeHMe
4, 300 MI, 0,835 MMOJIb ) , 2= (d-aMMHOOUILIMKIJIO[2.2 .1 ] TeniTaH—-1—-
WII) alleTOHUTPpUIIa ImuipoxJjiopunga (138 w1, 0,918 wmmMoss) wmu DIPEA
(0,291 w™u, 1,67 mMMOJIB) B cyxoM DMF (6 wmi) po®aBiaaim PyBrOP (428
Mr, 0,918 wmvmosne) mpu O °C. PeaKUMOHHYID CMeCh IIepeMemMBaIu [IpK

KOMHATHOM TeMlepaType B TeueHre 12 u. CMmech Tacwiau 10 MJI BOOB U

sKCcTparupoBamu EtOAc (3x20 wi) . OOBeIMHEHHEE OpTlaHuMueckue ¢asH
[IPOMEIBAJIM COJIEBEM PacTBOPOM, CymmiM Oe3BOOHEM Na,S0O4, (uIILTpOBaN
u KOHLIEHTPUPOBaJU nocyxa. OcraTok oumImam IIOCPenCcTBOM
npenapaTyUBHOM BYXX (Cc ucHojJb30BaHMeM KOJIOHKM Xtimate Cig 150x25
MM X 5 MKM (®J0eHT: oT 23% mo 33% (06./06.) CH3CN m H,O ¢ 10 MM
NH4HCO;) m mpemapaTuBHOM TCX  (mDuUxJopMeTaH: MeTaHoJy=15: 1) ¢
[IoJIydeHMeM YKa3aHHOTO B 3aTl'oJIOBKe coeIMHeHMdS (36,6 MI', BHXOO 9%)
B BUIe 0eJJoro TBepnoro BemecTBa. MC (MBP): Macca, paccCuMTaHHAaA
misg Cy7H3:N-O, 469,3; nojdydeHHoe m/z, 470,2 [M+H]*. 1H AMP (400
MI'i, CDsOD): & 8,53 (¢, 1H), 7,48 (m, J=4,0 Tu, 1H), 6,84 (&,
J=4,0 Tu, 1H), 4,47 (ym. c, 1H), 4,07-4,02 (M, 2H), 2,63 (c,
2”H), 2,61-2,50 (M, 4H), 2,18-1,98 (m, 7H), 1,94-1,84 (M, 2H),
1,82 (¢, 2H), 1,79-1,68 (M, 2H), 1,62-1,43 (M, 4H).

CUHTe3 M OoIMcCaHMe CBOMCTB HIpuMmepa 11:

2-(1-((1r,4r)-4- (UuMaHOMETWMJI) ULMKJIOTeKCMJI) -1, 6—
ouruopouMunaso [4, 5—d] nuppodio [2, 3-b] mupnouua-2-wui) —N- (L H-ninpasoJi-

3-1JI) alleTaMM
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(mp. 11)
Cramgusga A 2=-(1-((Ir,4r)-4- (LMaHOMETWJI) UIMKJIOTEKCWJI) —6—

(penusicynsdoHmIr) -1, 6—gurunpoummunaso [4, 5—d] nuppoJio [2, 3—-b] nupuImH-—

2-ni) —N- (1H-nivpas30J—-3-1I) alleTaMUI . YKazaHHOE B 3aT'0JIOBKE
COoeOMHeHNne (383 MT, 70%) roJiyuaJjin criocobom, aHaJIO TUYHEM

ONMCAHHOMYy B IOpuMepe 1 (cTammsa A), C MCHOJb30BaHMeM lH-OupasoJi-
3-aMmHa (465 Mmr, 5,48 MMOJIB) BMECTO 1-aMMHO-2-MeTWMJIIPOIlaH—-2-0Jia.
MC (M3P): w™Macca, paccumTaHHasa mojasa Cy7HoeNgO3S, 542,2; mnojiydyeHHOe
n/z, 543,2 [M+H]*. 'H AMP (500 MI'u, DMSO-dg) O 12,36 (c, 1H),
11,36 (¢, 1H), 10,81 (¢, 1H), 8,65 (c, 1H), 8,14-8,10 (M, 2H),
7,96 (m, Jo=4,1 Tu, 1H), 7,72-7,68 (m, 1H), 7,63-7,60 (M, 2H),
7,30 (c, 1H), 7,13 (m, J=4,2 Tu, 1H), 6,44-6,41 (M, 1H), 5,41
(¢, 1H), 4,57 (c, 1H), 4,44 (c, 2H), 4,24 (c, 2H), 2,56 (&m,
J=6,2 Iu, 2H), 2,23-2,13 (m, 2H), 2,02-1,95 (m, 1H), 1,41-1,32
(M, 2H).

Cranmusa B: 2-(1-((1r,4r)-4- (UMaHOMETWJI) UMKJIOTeKCUJI) -1, 6—

ouruopouMmnaszo [4, 5—-d] nuppodio [2, 3-b] nupuomuua-2-wui) —N- (1L H-nnupasoJi—-

3-1JI) alueTaMUm . YKaszaHHOe B 3aT0JIOBKE COeIVHEHNE IoJIyJdalin
crnoco6oM, aHaJOTMUHEIM OIMCaHHOMYy B IHIpuMepe 1 (cramzms B)? cC
VCIIOJIE 30BaHUeEM 2-(1-((Ir,4r)-4- (UuMaHOMETWJI) UIMKJIOTEKCUJI) —6—

(penmsicynsdoHmI) -1, 6—guruapouMmunaso [4, 5—d] nuppoJio [2, 3-b] IupuImH-—

2-my)-N- (1H-tnpazoj-3-uj) aueTammna (270 mr, 0,500 MMOJB) BMECTO
2=-(1-((lr,4r)-4- (UMaHOMETMJI) UMKJIOTEeKCUII) — 6~ (peHMJICYJILQOHMII) —1, 6—

ouruonpomMmunaso [4, 5—d] nuppoJio [2, 3—b] IUpUINH—-2-WJI) —N- (2-TUOPpOKCHU~—

2-MeTWJINPONNMII) alleTaMyIa M OUuMMaJM T[IOCPeICTBOM MmMeJlouHoM BIOXX c
IpuMeHeHMeM KoJIOHKM Xbridge Prep OBD Ci;g 150 Mm x 30 MM, 5 MKM,
sJ0eHT 5% ACN/NH,;OH (Bopmu.) (10 MMH) C [OOJIyYeHMEM YyKa3aHHOTO B
3aroJIOBKe coenmHeHusa (15 mr, 7%). MC (M3P): mMacca, paccuMTaHHas
nya CoHyoNgO, 402,5; mnosiydye”HHoe m/z, 403,2 [M+H]'. H AMP (500
MI'i, DMSO-dg¢): & 12,35 (¢, 1H), 11,85 (c, 1H), 10,84 (c, 1H),
8,50 (¢, 1H), 7,58 (m, J=2,3 Twu, 1H), 7,46 (m, J=3,4 Tu, 1H),
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6,72 (o, J=3,5 Tu, 1H), 6,47-6,39 (M, 1H), 4,64-4,46 (M, 1H),
4,21 (¢, 2H), 2,57 (m, J=6,1 Tu, 2H), 2,45-2,26 (M, 2H), 2,08-
1,88 (m, bH), 1,39 (x, J=11,7 Tu, 2H).

CMHTe3 UM ONMCaHMe CBOMCTB IpuMmepa 12:

2-(1-((1r,4r)-4- (UuMaHOMETWJI) ULMKJIOTeKCMJI) -1, 6—
ourunponMmunaso [4, 5—-d] nuppoJio [2, 3—b] mupuaH—2-mJj) —N— ( (1-

I'MOPOKCHUINMKIIOITPOIINMII ) METWJII) alle TaMUI

=N
(@]
QE_W>~N

z
Iz .

(mp. 12)

PacTeoOp HaTpun 2-(1-((1r,4r)-4- (ULMaHOMETWJI) UMKJIOT€KCHUII) —
1, 6-gurugpomumMmmnaszo [4, 5-d] ouppoJio [2, 3-b] IUpUINH-2-1JI) alleTaTa
(IpoOMEXYTOUHOE coeIVHeHue 4, 300 MT, 0,835 MMOJIE ) , 1-
(aMMHOME TMJI) UMKJIONponaHoya (72,7 wMr, 0,835 wmosis), DIPEA (216
Mr, 1,67 mvmoss) m DMF (5 M) nepememmBany npu 0°C B TeueHme 1 U,
BrocynencTteun nobarjsiamu PyBrOP (467 mr, 1,00 MMOJIB) M pPeakKLMOHHYIO
CMech IepeMemMBaJIM B TeueHMe HOUM IIPpM KOMHATHOM TeMIepaType.
CMeck Tacuiau 10 MI BOIOH ¥ OUMIAJIM IIOCPEINCTBOM IpelapaTHBHOM
meJiouHoM B3OXX ¢ McHoJib30BaHMeM KOJIOHKM Kromasil 150 MM x 25 MM,
10 MM (2imoeHT: Boma (0,05% mumpokcunm ammoHus o06./06.)-ACN or 5%
no 35%, 06./06.) C IHOJYYeHMEeM YKasaHHOTO B 3aloJIOBKe COeIMHEHUS
(84 ™M1, BHXOOD 25%) B BuUOe 0OeJJoTTO TBepHoro BemecTBa. MC (M3P):
Macca, paccumMTaHHasg OIS CyHyeNgO,, 406,21; nojgydenHoe m/z, 407,2
[M+H]*. 'H AMP (400 MI'u, DMSO-d6): & 11,53 (ym. ¢, 1H), 8,50 (c,
1H), 8,03-7,93 (wm, 1H), 7,44-7,40 (M, 1H), 6,74-6,71 (M, 1H),
5,04 (c, 1H), 4,58-4,49 (m, 1H), 4,02 (c, 2H), 3,29 (m, J=6,0
T'u, 2H), 2,55 (m, J=6,0 Tu, 2H), 2,45-2,31 (M, 2H), 2,10-1,97
(m, DbH), 1,50-1,37 (M, 2H), 0,62-0,55 (M, 2H), 0,55-0,48 (M,
2H) .

IIpyMep TOJIMMOPOHOTO CKPMHMHTA

HexoTophe BapMaHTH OCYMEeCTBJIEeHUS COeIMHEeHVM B COOTBEeTCTBUU
C HacTOoAmMM KW300peTeHMeM B BUIe CBOOOOHEIX OCHOBaHMM BKJIOUAKT B

ceBsg MHOXECTBO KOHOUTYpAllMM KPUCTAJJIMUECKOW CTPYKTYPH, KOTOPHE
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VMET CJIOXHHE TBEPIOTEJIbBHHE XapaKTEePUCTHKM, HEKOTOPHE M3 KOTOPHX
B CBOK ouepenb MOTYT MMETH pa3jiMuanmyecsd Mexny cofoM Ipu3HaKM
M3-3a pPas3JIMUHBEIX KOJMUUECTB BKJIKUEHHOT'O PaCTBOPUTENS. HeKoToOpHE
BapMaHTH OCYIEeCTBJIeHMS COeOVMHEeHUM B COOTBETCTBUM C HACTOAMUM
n3obpeTeHnueM HaxoOAaTCcsA B bopme [ICEeBOOINOJIMMEPORB, KOTOPHE
IpenCcTaBJglT CoOOM BapMaHTH OCYMEeCTBJIEHMS TOTO Xe COeOMHeHUS,
KOTOpPHE MMeT pasjMuuigd B CTPYKTYPEe KPUCTaJJIMUeCKOM pelleTKM M3-3a
pPasIInyHBIX KOJIMUEeCTB pPacTBOPUTEIIA B caMom KPpUCTaJIJIMUEeCKOMN
peumeTKe. Kpowme TOTO, B HEKOTOPEIX BapraHTax OCyIEeCTRJIEHU A
KPUCTAJIJIMUECKOM CTPYKTYPH COeIMHEHMM B COOTBETCTBMM C HACTOSAMUM
n3o0bpeTeHUeEM TaKXe MOXeT MMEeThb MeCTO CcoJibBaTalusd KaHaJloB, IIpH
KOTOpOM pacTBOpUTEJIb BKJIIOUEH B KaHaJe W [IYCTOTH,
IPUCYTCTBYIME B KPUCTAJIJIMUeCKOM pemeTke. Hamnpumep, B Tabiuie 2
IpUBeNeHE pas3JIMuHbEe KOHOUTYpaUMM KPUCTAJIJIMUECKOM CTPYKTYPH IJIA
coenuHeHMsa mOp. 1. WM3-3a »TuUx ocoBeHHOCTelM uYacTo HabJwoIalrch
HecTexXMoOMeTpMUeCKMe COJIBBATEH, Kak IIOKa3aHo B Tabjule 2. BoJee
TOTO, HaJuuMe TaKMxX KaHaJIoB WM IOYyCTOT B  KPUCTAJJIMUECKOM
CTPYKTYPE HEeKOTOPHX BapMaHTOB OCYHEeCTBJIEHUA B COOTBETCTBUM C
HacToAmMM M300peTeHMeM obecleuMBaeT HaJMuMe MOJIeKYJ BOOH U/Win
pacTBOpUTEJIg, KOTOPHE YIEepXUBaKTCI BHYTPU KPpUCTAJIJIMUeCKOM
CTPYKTYPEH c pasJINUYHEMU CTeleHsaMN MIPOYHOCTHU CBA3HBAHUSA.
CJlegjoBaTeJIbHO, M3MeHeHUS B KOHKPETHHX YCJIOBUAX OKPyXalmel Ccpemnbl
MOTYT JIETKO TIIPMBECTM K HeKOTOPOMY YMEHBIEHVID WIM YBEJIUUYEHUO
yMcJla  MOJIeKYJI  BOIOH  M/MIM  MOJIEKYJI PacTBOPUTEJIS B  HEeKOTOPHX
BapMaHTax OCYIEeCTRBJIEHMS B COOTBETCTBMM C HaACTOAMUM M300peTeHMEM.
ClleiyeT IOHMMATL, UTO «COJIbBaTaluua» (TpeTun cToJjbel B Tabjauie 2)
OJIS KaXIOoT'o M3 BapMaHTOB OCYIEeCTBJIEHMSA, II€PEeUMCIIEHHHX B TabJjule
2, ABJIAETCHA coJibBaTaluen 1o dbopmyie u ELie) baKkTUUeCKOe
orpelleJleHVMe e€ee B BUIOEe CTEXMOMETPMUYECKOT'O  4YMCJa (UeTBEepPTHM
cToyibenr B Tabjuie 2) MOXeT HEMHOTO OTJIMYaTbCS OT COJIbBATaAlMU II0
bopMyJie B 323aBUCHMMOCTM OT QaKTHMUECKMX YCJOBUM OKpyXallel cpenb
[IpM BKCIEPUMMEHTAJIBHOM OIpeNeJylIeHuM. Hamnpumep, ecau OpUubIM3UTEJIBHO
[IOJIOBMHA MOJIEKYJI BOIH B OJHOM BapuMaHTe OCYMeCTBJIEHUS MOXET
IPUCYTCTBOBATEL B KPUCTAJJIMUECKOM pemeTKe B CBA3aHHOM BOIOPOIHEMMA
CBA3AMM C AaKTMBHEM COeIMHeHMEeM COCTOSHUM, a TIpubIM3UTEJIEHO

opyTr'ad IIOJIOBMHa MOJIEKYJI BOIEL MOXeT HaXOIMTBECA B KaHaJlaX WIIM
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ITyCcTOoTax B KpMCTaHHMT{eCKOﬁ pelmeTKe, TO WM3MEHEHMA B YCJIIOBMAX
orcpymazomeﬁ Cpelltl MOT'YT WM3MEHATHb KOJIMYeCTBO TaKMX HeCBA3aHHEX
MOJIEeKyYJI BOIOEI B IIyCTOTaX WJIM KaHaJlaX W, cJieooBaTeJIBEHO, MOTYT

NPVMBOOUTE K HeOOJBIIOMY PasJIMUMiD MeXOy CcoJibBaTaumel 1o ¢QopMmyJie,

KOTOopad yCTaHaBJIMBaeTCH B COOTBETCTBUH, HalprMep, c
MOHOKPHUCTAaJIJINUEeCKOMN obpakxuuen, u cTexmoMeTpuen, KOoTOopad
OIIpeneisseTCH, HalpuMep, [IOCPEenCTBOM TEPMOTPaBUMMETPUUECKOT O
aHaJiM3a, BHIIOJHAEMOTO COBMECTHO C MaCC-CIEeKTPOCKOIIMEN.
Tabmmuua 2. BaprMaHTE OCYWEeCTBJIEHMI KPUCTAJJIMUECKUX  QopM
COeIMHEHNA IIp. 1
BapuaHuT PacTBopuTess njid CoJsibBaTalLmM4g CrexmoMeTpmud
OCVYIeCTBJIEHUA KpUCTaJlJIUn3alun
1ls - MOHOTMIOPAT 0,8 H,0O
la Boma MOHOTMOPAT 1,3 HyO
1b ToJiyoJI ToJIyoJlI COJILBAT 0,4 ToJryoJ
lc Stuiauerar/1, 4- MOHOTMIOPAT 1,1 H,O
OMOKCaH
1d Alle TOHUTPMII/ XJIopodopmMm|l, 7 TuUIpaT 1,7 HyO
le Stusauerar/1, 4- MOHOTMIOPAT 1 H,O
OMOoKCaH
1f [1-KCHWJIOJI I-KCMJIoJI coJibBaT |0, 3 II-KCUIIOJ
1f KymeH KyMeH coJlbBaT 0,3 xkyMeH
1 g AHMB0JI AHM30JI COJILBAT 0,3 aHuso0I
1h [1-KCHWJIOJI [I-KCMJIOJI coJisBaT |0, 2 II-KCUIIOJ
2 1, 4-InokcaH 1,4-InokcaH 1,2 1,4-
COJIBBAT nIMOoKCaH
3b [MKJIOTeKCaHOH [IMKJIOTeKCaHOH 0,3
COJIBBAT LMKJIOTEeKCAaHOH
3c 1, 4-InokcaH 1,4-InokcaH 0,5 1,4-
COJIBBAT nMOoKCaH
3d TI® TI'® coJgsBaT 0,4 Tr'do
3e 300y TaHOJI 300y TaHOJI 0,7
COJIBBAT 1300y TaHOJ
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1b+4 Romla/MeTaHoJI CMecCh -
TUOpaT/MeTaHOJ
COJIEBAT
5 XJiopodopm Xjiopodopm coJibBaT|0, 5 xJjopodopm
6 AT TOHUTPWIT BEe3BOOHEM 0,2
alle TOHUTPUJI
1s+7 T'eniraH ['erniTaH COJIBBAT 0,1 remnraH
7 - He coJbBaTMpOBaH |-
8 - He coJjibBaTMpoOBaH |-
9 - He coJsibBaTUpOBaH |-
10 ouruonpaT 1,8 H,O
CoenvHeHUe, [IOJIYYEeHHOE, Kak OINMCaHO B opuMepe 1,

OOIIOJIHMTEJIBHO KPpHUCTaJIJIM30OBaJIM IIyTeM IIPUMIOTOBRJIEHMA CYCIIEH3UMM B

OXM (1: 3, HanpumMmep, 10 1 coemmHeHusa B 30 M1 IOXM), KOTOpPY
nepemMemmuBagu npu 40°C B TeueHue 4 UYaACOB UM  OOIOJHUTEJILHO

rnepeMemmeany B Teuenue 14 uyacoB mnpu 25 °C, BIOCJIEOCTBUM MeOJIEHHO
noBaejaau TrenTad (l: 2, HanopuMmep, 20 M TremnTaHa B CMecCh
coenuHenue/cycrnensus JIXM/pactBop) npu 25 °C, IepeMemmMBaly IpU

40°C B TeueHMe 4 uYacoB, oxXJjaxmaluM no 25°C u IepeMemMBalMd B

TeueHMe eme 14 vyacoB npu 25 °C. llocynenywmee QOUILTPOBaHME
OPMBOIOMIIO K IOJYYEHMI0 CcoeIMHeHMsa IHOp. 1 B dopMe 0OeJiloBATOTO
TBEepPIOoTO BelmecTBa, KoTOopoe npu onpemnejyieHUN [IOOJIMHHOCTU

OpencTaBJIgajo coOOM MOHOTMIPAT (BapMaHT ocylmecTBJeHMUs 1s).
BapmaHTE ocymecTBJeHusa 1-10 B Tabimuue 2 ©u  Ha Our. 2
ABJIAKTCH KPUCTaJIMUeCKMMM . BapMaHTH oOCymecTBJIeHUsaS 1s u  la-1h
ABJIAKTCSA M30CTPYKTYPHEMHA . BapuaHT OCYIEeCTRBJIEHU A 1s
KPpUCTAaJIJIN3YEeTCH B LEHTPAJIBLHO CUMME TPUUHYIO TPUKIIMHHYO
[IPOCTPAHCTBEHHYK Tpynny P-1. TepMMH «BapMaHT OCYMECTBJIEHMS 1» B
COBOKYIIHOCTM OTHOCHUTCH K WM3O0CTPYKTYPHEM BapuMaHTaM OCYMeCTBJIEHUS
s n la-lh. JioboM M3 TakKMx BapMaHTOB OCymecCcTBJIeHMsa 1ls um la-1h
VHOT oa Ha3EBaeTCH VN30CTPYKTYPHEM 2JIEMEHTOM BapraHTa
OCYmMEeCTBJIeHMA 1 WMIM TPOCTO 3JIEMEHTOM BapMaHTa OCYymecTBJeHMsa 1.
BapmaHTE ocymecTBJeHMsa 3b, 3c, 3d m 3e HABJARTCH MU30CTPYKTYPHEMU
VM KPUCTAJIM3YITCS B MOHOKJIMHHYK CHCTEeMy (IIPpOCTPaHCTBeHHasd Ipylla

cC 2/c). TepMMH  «BapMaHT OCYINEeCTBJIEHMS 3» B  COBOKYIIHOCTH
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OTHOCUTCH K M3O0CTPYKTYPHEIM BapMaHTaM ocymecTBJeHUsa 3b, 3c, 3d m
3e. JoboM w©3 TaKMxX BapMaHTOB ocymecTBJeHua 3b, 3¢, 3d u 3e
VHOT oa Ha3EBaeTCH M30CTPYKTYPHEM 2JIEMEHTOM BapraHTa
OCYIIECTRBJIEHMA 3 WM IIPOCTO B3JIEMEHTOM BapMaHTa OCYmMeCcTBJeHUS 3.
N30CTpyKTYPHEHE BapMaHTH OCYImMECTBJIEHMSA TaKOBBE, UYTO OHM oOJamarnT
CXOIOHBEIMM CBOMCTBaMMu KPUCTAaJIJINUeCKOM CTPYKTYPEHL (Takasa xe
CUMMETPMSA M aHaJIOTMUHBEE IIapaMeTpH BJIEMEeHTapHOM HSYelKM UM YIIaKoBKa
KpuUcrTalljla) M IIPpYU SDTOM MMET pas3JIMUHEE XMMUUEeCKHe COCTaBH (T. e.
pasJnMuHOe UMCJIO MOJIEKYJI PAaCTBOPUTENS W/WIM BOIH, BCTPOEHHHX B
KpUCTaJIJIMUECKYIO pemeTKy) . [TapaMe TPl 2JIEMEeHTapHOM SUeVKu B
MN30CTPYKTYPHEX BapraHTax OCYIleCTBJIEHUA MOTYT HECKOJIBbKO
OTJIMYaThLCAa B 3aBUCHMMOCTM OT cCoOcCTakBa (pacTBOpUTENIb WM BOHa,
BCTPOEHHEE B KPUCTAJJIMUECKYD CTPYKTYPY). BapMaHTH OCYUWEeCTBJIEHUS,
YIIOMSHY TEIE B TabJuile 2, OBLIU IOJIYYEHE n/Uim B3aMMHO
npeoBpasoBaHH, Kak CcxXeMaTHMYeCKM IIokKa3aHo Ha Oour. 2 wu 0OoJee
IIOOPOOHO ONMCAaHO B CJeNyllMxX MeTOOMKaxX CKPMHMHTIA.

CKPpMHMHI' BKJIOUaAJI B Ccefd NPOTOKOJE KpUCTallJiM3aluK, TaKue Kak
YPaBHOBEMMBaHME pacTBOpPUTENIA B UMCTEIX pPacTBROPUTEIIAX,
UcIapuTeJibHasa KpucTaJlM3alusg, oxXJlaguTeJIbHad KpuUCTaJlIM3alusa C
ropsuer OuIbTpallMel, KPpUCTaJJIM3alumusa IOIPpM Pe3KOM OXJIaXIeHUM C
VICIIOJIL 30BaHMeEM AHTUMPACTBOPUTEJIS u KpUCTaJIJIM3alls nIyTeM
TEePMOLUMKIMPOBaHMA. TBepOhe BemecTBa aHaJdM3MpoBaJM C IoMombio HT-
XRPD. Ecam HOpUMEHMMO, MaTOUHHE pPaCTBOPH IIOJIHOCTHBIO BHIIApMBAJIM, a
OCTaBIMeCsa TBePOHE YacTULH TakXe aHaJlM3MpoBaJ M C [ODoMombl HT-
XRPD. OmnpenesyieHHasa TIpeobiajawnmas TBepOasd ¢opMa OpencTaBJAla
coboM BapMaHT OCYIIeCTBJIEHMS MCXOIHOTO MaTepuajsa 1s B Buie
MOHOTMIpPAaTA.

YpaBHOBemMMBaHMEe pacTBopuTesa npu 25°C u 50 °C

OOJITOCPOUHEIE BKCIEPMMEHTH C CYCIeH3UelV OPOBOOMIM IIyTeM
CYCIIEHIVMPOBAHMA BapMaHTa OCYMEeCTBJeHMS 1s B IBadllaTU UUCTHX
PacTBOPUTEJIAX U IIepeMelMMBaHMA IIpM KOMHATHOM  TeMIepaType B
TeueHMe IBYX Hemejib ¥ 1pu 50°C B TeueHMe OOHOM Hemeju. Ilo
OKOHUAHMM BpPEMEeHM VYpPaBHOBEMMBAHMA OCTATOYHEE TBEPIEE BEMEeCTBa
OTOEeJIAIM OT MAaTOYHEIX pPacTBOPOB. TBeplEle BemMecTBa CyIMJIM B

YCIJIOBMAX OKpYXaKmel cpenn M CymMiIr B Bakyyme (5 mbap), a 3arem
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aHaJIM3npOoBaJun IIOCPEenCTBOM HT-XRPD. BaTeMm TBepILe BelleCTBa
nonBepraiu BO3OeNCTBUL YCJIOBUM YCKOPEHHOTO cTapeHud
(40°C/oTHOCHUTENILHAS BJaxHocTs, 70%) B TeueHMe IOBYX IOHeM UM CHOBa
aHamsupoBasu ¢ nomoumsin HT-XRPD.,

V3 OOJBIMHCTBa PaCTBOPUTEJIEM JIS KPUCTAaJJIM3alUM [OJIydaJu
MCXOOHEM  MaTepuall B BUIE BapraHTa OCYIECTBJIEHU A 1s. ns
HECKOJIbKMX PacCTBOPUTENEN oj4a KpUCTaJJIM3alnun OBLIIN [IOJIYYEHE]
KpucTaJlJbl, HT-XRPD-nmuppakTOIpaMMEL KOTOPHX OBLIIN CXOXMMU C
TaKOBHMM MCXOOHOT'O BapMaHTa OCyWecTBJeHMAa 1s. B OOJBIMHCTBE
OaHHBIX onppakTorpaMM  OBLIM OOHApPyXeHH  CMelleHMUA omMKa  U/Uim
OOIIOJIHUT eJIb HEE IUKNA . Kaxnasa nus3 DTUX onppakTOrpaMm
COOTBETCTBOBAaJla BapMaHTy OCYIeCcTBJIeHMSA, KOTOPHM ObJI o0003HaueH
Kak OIMH M3 BapMaHTOB OCylmecTBJeHMsa la-1lh, ¥ Ha OCHOBaHUU
cxoncrea HT-XRPD-mmppakTOoTrpaMM OJI TaKMX BapMaHTOB OCYIECTBJIEHUA
OHM IpelCcTaBJIEHE B BMIEe BapMaHTOB OCYIECTBJIEHUd,  ABJIAOIMUXCA
M30CTPYKTYPHEMM BJIeMeHTaMM BapMraHTa OCVYIEeCTBJIEHUA 1. Bce

VM3OCTPYKTYPHEE SJIEMEHTEI BapmaHTa OCyHeCTBJIEHNA 1 OBLIIN

IpeobpasoBaHL B BapMaHT OCylmecTBJIeHUS la mnocie BosmelcTBusg 40°C u
75% OB B TeueHMe IOBYX IOHeN.

BapmaHT OCylmecTBJIeHMsS 1s IIpeBpamalica B I'MIPATUPOBAHHBI
BAapMaHT ocymecTBJIeHra 10 mocye Boz3mewcTBua 100% OB mpu 25 °C. Ilpu
2TOM BapMaHT ocymecTBJeHusa 10 OB (QU3NUeCKM HecTabuJeH IIpu
YCJIOBUAX OKpYyXanlen CpenH. XoTd  BapMaHT OCYIEeCTBJIEHU A 1ls
KPpUCTAJIJIM30BAaJICA B TPUKJIMHHYKD CUCTeMy (IIPOCTpPaHCTBEHHAasa Tpylla
p-1), OBLIIO OBHapyXeHO, yTo BapMaHT oCyleCcTBJIEHUSA 10
KPUCTAJIJIM3YETCH B MOHOKJIMHHYI CUCTeMY (IIpOCTpaHCTBeHHas Tpynmna C
2/c). BapuaHT ocymecTBJeHusd 10 wuMeJI OTpaHUUeHHYD (U3MUeCKYIO
CTabMJILHOCTL B YCJIOBUAX OKpyXawlmel cpelbl M OBJI IpeoBpas30BaH B
IpYyTOM BapMaHT OCYMeCTBJIeHUdI, Tako¥ kKak 1ls miau la. 32TO IIOBeIeHUe
O0BBACHAETCHA  HEepaBHOMEPHO  CWJIBHEIM CBSA3BHBaAHMEM BCexX  MOJIEKYII,
ofecHeuMBapmMx THUIpaTaluo/cojibBaTalMio. B sSToM cjiyyae BapMaHT
ocymecTBJeHra 10 OymeT WUMeTh MeHee TIIPOYHO CBS3aHHYK BTOPYI
MOJIEKYJIY BOIH, KoTopasa OyIeT TIoTepsaHa B YCJIOBUAX OKpyXaomen
cpenel. TouHee OQUMBMUecKasd CTaOMIIBHOCTBL BapMaHTa OCYHNEeCTBJIEHMS 1S

OBJIa MCCIemoBaHa B KIMMaTUUeCKUX KaMepaXxX IIyTeM BO3OEeMCTBMA Ha
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npoBy Maccoy 20 MT' TakKoT'O BapMaHTa OCYMeCTBJIeHUS TemrnepaTypsl 40°C
M OTHOCUTEJILHOM BJaxHocTM /0% B TedeHMe UeTHpex IHeM, a Ha
IpyTyl Opoby Maccom 20 MI' TOTO Xe BapMaHTa OCYMEeCTBJIEHUMS TaKXe B
TedeHNe YeTHpex oHeu BO3OEMCTBORBAJMN TeMIIepaTypoun 25°C u
OTHOCUTEJILHOM BJaxHOCTBI 100%. Uepe3s UYeTHpe OHSA pPa3JIMUHEE IPOOH
TBEPOOTO BelleCTBa aHaausuporasiM ¢ nomomeid HR-XRPD, onpenejianu
napaMeTpH KPpUCTAaJIJINUEeCKOM AUYeVKU n pacmrdpPOBLBaJIn
oudpakToTrpaMMel. udpakTorpaMMEl [IOKa3aHH Ha Odur. 6. CHM3Y BBEPX:
leprag nudpaxkToTrpaMMma Ha dur. 6 COOTBETCTBYET BapMaHTy
OCylmecTBJIEHMA 1s B KadeCTBe MCXOIOHOTO MaTepualja, a BTopasa
COOTBETCTBYET TOM  Xe bopme  mocJe 4-ITHEeBHOTO BO3OEUCTBUA
TeMrnepaTyps 40°C M OTHOCHUTEJIBHOM BJaxHoCcTu 70%, OTMeUeHO Ha DTOU
burype kKak «ls 70 OB». 3TOoT aHaIM3 IoKaszaJ, YTO MCXONOHEM BapMaHT
oCymecTBJIeHMA 1s OBJI BOCCTAHOBJIEH, XOTA C HeOOJbIMM KOJIUYEeCTBOM
BTOPOM KpUCTaJIMUecko¥ GopMe, KOTOpas, BO3MOXHO, IIpeACTaRJdia
coBoM eme OOMH TIMAPATUPOBAHHEI BapMaHT OCYMeCcTBJIeHUsa C 0OoJee
BEHICOKMM COIepXaHMeM BOOH. Kilaccudmxaumsa Tako¥ QOPMEI oOKa3ajiachb
HEeBO3MOXHOM n3-3a HeBOoJILIMOTO KOoJIMUecTBa, B KOTOPOM OHa

IIprucyTcrpoBaljla. TpeTbFI nM@paKToPpama COOTBeTCTBOBaJla BapMaHTY

ocymecTBJIeHMs 1s nocje 4-IHEeBHOTO BO3IEMCTBMUA TeMIepaTyps 25°C u
OTHOCHUTEJILHOM BJaXHoCTM 100% M oTMeueHa Ha TOM Xe OUTYpe UKCIIOM
10. 3TM yCJIOBMA TIPUBEJSM K IIpeBpalleHuid BapMaHTa OCylmecTBJIeHUusd 1s
B BapuaHT ocymecTBJeHrMa 10 C HeOoOJbIKMM COOepXaHMeM MCXOOHOTO
BapMaHTa OCYmeCTBJIeHMSA 1s M coJibBaTallMel, KakK IIoKa3aHo B TabJjulle
2. Ilocme permpmpaTauumu o6a BapMaHTa ocymecTBJieHMa 1s w10
IIOBTOPHO KPUCTAJJIM3O0BaIM B 0e3BOOHYyL (GOpMy C  TeMlIepaTypou
nyaBJjeHusa 148 °C.

YpaBHOBeNMBaHMEe  pPacCTBOPUTEJIS IOIpM KOMHATHOM  TeMIepaType
IPMBOIMIIO K TIIOJIYUEHMI BapMaHTa OCymecTBJIeHUsa 1b wmM3 ToJjiyoJla B
KauecTBe pacTBOpUTENA s KpUCTaLIN3aln u BapraHTa
ocymecTBJieHnsa 1f w3 [O-KCUJoJla B KadeCcTeBe pPacTBOPUTeNd IJId
KpUCTaIN3allun .

Onpenennin TpU IOTIOJIHUTEJIb HEIX BapraHTa OCyIMeCTBJIEHUS
TBEepOOTO BEMEeCTBa, KOTOPHEe O0003HAUMIM KaK BapMaHTH OCYMeCTBJIEHUS

2, 3 m 7. BapuaHT OCyWeCTBJIEHMA 2 OIpelelJuIM B DSKCIEPUMMEHTe II0
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YPaBHOBEIINVEBaHUKD pacTBOPUTENIA, NIPOBOOUBIIEMC A npu KOMHaTHOM
TeMIepatrype B 1,4-IMoOKCcaHe, ToT'Jla KaK BapMaHT OCYHNeCTBJIeHUS 7/
OBHapyXMUJIM B BUIe CMECHM C BapMaHTOM OCYIMECTBJIeHMSA 1S B OIHOM
SKCIEePUMEHTe II0 YypPaBHOBENMBAHUI pacTBOpUTesd npu 50°C M3 renrTaHa.
ODHaPpYyXUIIM HEeCKOJIBKO CXOXMX, HO He MIOEHTUUHHX »OudpaxkToIpamM,
KOTOPHE CIPYNIUPOBaM B KadeCTBE BapMaHTORBR OCyllecTBJIeHMsa 3b, 3¢,
3d u 3e, ABJISIMUX C A MN30CTPYKTYPHEMNA BJIEMEHTaMMU BapMaHTa
OCVYIIECTBJIEHUA 3. HM30CTPYKTYPHHE BSJIEMEHTH BapMaHTa OCYIEeCTBJIeHUSA
3 ODHaPYXUIIU B CMeMlaHHOM BUIE c BJIEMEHTaMMU BapMaHTa
OCYIIECTBJIEHUA 1. CmecwH, comepxamme BJIEMEHTEH BapMaHTa
OCVYIIECTBJIEHMSA 3, B HEKOTOPHX CJydasax I[IpeoObpa30BHBaJIM B BapMaHT
OCYIIeCTBJIeHMA la WM B CMECHM BapMaHTOB OCYIEeCTBJIeHMSI la u 3e.
BapmraHT ocCyleCTBJIEeHUA 7 oKa3aJiICa (U3UUeCKM  CTabuJIbHEM, HO
BapMaHT OCYMeCTBJIEHMSA 2 IIpeBpamaliCd B BapMaHT OCYIeCTBJeHUa 3e
nocJjie Bo3meMcTBus AAC B TeueHMe IOBYX IHeM.

VcnapuTesibHada KpuUcTaJjnzalumnud

MaTouHElEe PacTBOPH, oCTaBmMeCH oT SKCIIEPVMMEHTOB I10
YPaBHOBEIMBaHMIO pacTeroOopUTEIIA, ITPOBOOVMEIX IIpn KOMH . TeMII. ,
MCIIOJIE30BaJir IOJI4 IIpOoBeleHNA SKCIIEPpVMMEHTOB I10 MenOJIeHHOM

UCHapUTeJIbHOY KpUCTalliM3aluu. MaTouHBe pPacTBOPH OMILTPOBAIM MOJIA
yOaJieHVd JIOOHX TBEPOBX YaCTHUI M IIO3BOJIAIM MM MeNJIEHHO MCIapAdTbCd
B YCIJIIOBUAX OKpyXae Cpentr. lloJly4yeHHEle TBepOLe BelleCcTBa
aHalusupoBalM C noMombid HT-XRPD ¥ TIOBTOPHO IIocJe Bo3IercTBUA AAC
B TeueHMe IOBYX IHel.

V3-3a HMU3KOV pPacCTBOPUMMOCTM COeOMHeHMs IOp. 1 B HEeKOTOPHX
PacTBOPUTENIAX [IPU UX I[IPUMEHEHMM He OBJIO BOCCTAHOBJIEHO HUKAKUX
TBEPOEIX YacTHIl. B SBKCIepUMMEHTaxX, B KOTOPEX [IPOMCXOIWUIJIO OCaxXIeHHue
TBEPOBIX BEIEeCTs, OBLIT BOCCTAHOBJIEH aMopbHE OCTaTOK ZNJRZ!
M30CTPYKTYPHEE DBJIEMEHTH BapMaHTOB OCylleCTBJieHMsa 1 wmiam 3. B xoze
MccJIeIOBaHMA CTabUJIBHOCTH pasJIMUHEEe BJIEMEHTEH BapMaHTa
ocylmecCcTBJIeHMA 1 IIpeoOpa30OBHBAJIMCE B BapMaHT OCyWleCcTBJeHMsa la, B
TO BpeMfa kKakK IIpoBa BapMaHTa OCYWEeCTBJIeHUMs 3 BHIJIAOEJa OQOU3UUYeCKU
CTabuJILHOM . AMOpdHEIE  TBepObBle BElleCTBa B  HEKOTOPHX  CJydadx
OCTaBaJMChb aMOPGHEIMM mocje MCCJIeDOBaHUA CTabUIILHOCTH,

CTaHOBMJIMCE PaCTBOPVMMEIMM WJIMM ITEMOHCTPMPOBAJIMM HEeKOTOPERe IIPM3HaKM
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Kprucrajlllimsallin .
OxJlaguTeJIbHa4d KpucTajjmM3alud

MaTouHEle PACTBOPH M3  HBKCIEPMMEHTOB I[I0 YPaBHOBEIMBAaHUD
pacTBOpPUTENA, BHIOJHeHH nOpu 50 °C, odwuiabsTpoBamm npu  50°C  njus

yoajleHrsa JIoOHX TBEePAHX uYacTull. CycrneHszum npu 50°C duabTpoBaim C
UcrioJib30BaHueM ITOS-0uIeTpOBR C pasMepoM rop 0,2 MKM M pPacCTBOPEH
[IOMemaJM IO BO3IeVCTBMEe TeMlIepaTyps 5°C U BHIEPXMBAJIM B TedeHMe
72 4Yacor. llocjie ocaxmeHMA B pe3yJjibTaTe CTapeHMHA TBEePIHX BelleCTB
UX OTIEeNAIM OT XUIKOCTM, CYIMJIM B YCIOBMAX OKpyXallel Ccpelbl U B
BakyyMe " aHaJdusupoBaJ M ¢ nomomsin HT-XRPD. OcTaBumecsa MaTOUYHEE
PacTBOPEL OCTaBJIANM OJ4 MeIJIEHHOT'O BHIIAPMBAaHMA, a oOcTaBlMecd
TBepOHe BelleCTBa aHamsupoBasm ¢ noMomplo HT-XRPD. IlpoBe, B
KOTOPEIX  He IIPOMCXOOUIIO OCaxXIoeHusd, noMemasanu B BakKyyM, a
BHICYIIeHHEIe TBepOble BellecTBa aHalmMsmpoBaJsm ¢ nomomeio HT-XRPD. Bce
TBepIHe BelleCTBa 3aTeM IIoOBeprajiM Bo3melcTBuio AAC (2 1OHA IOIpHU
40°C/70% OB) ¥ MNOBTOPHO aHAaJIM3MPOBaJ M C IoMombio HT-XRPD.

B HeKOTOpPHX pacTBOpax TBepObe BelleCTBa He OCaXOaJlMchk IIpU
OXJIaXIeHVM, ¥ B BSBTOM CJIydae pacTBOPH BHIIAPUBAJIM B YCJIOBUAX
OKpyXaKmey cpenr. M3-3a IJIOXOM PacTBOPMMOCTM COeOMHeHUd IIp. 1 B
HEKOTOPHX PaCTBOPUTEJIAX M3 HEKOTOPHX pPacTBOPOB He OBJIO IIOJIYYeHO
HMKaAKUX TBEPIHEX BENECTE.

n3 yeTHpexX pacTBOpHUTeJIEN (2-TpomnaHoJ, 2-0yTaHOH,
aleTOHUTPUII n MeTaHOJI) oOpa30BHBAJICA ocaloK. BapuaHT
OCyHWeCTBJIeHMA 6 OODHapyXuBaJlM IIOCJIe BHIIapMBaHMA pacTBoOpa U3
OOHOTO BKCIIepPUMEHTA 1o OXJIaOAUTEJLHOM KpUCTAaJJIN3alnn B
MUJIJIMJIMTPOBOM IOMalnazoHe B 800 MKJ aleTOHUTpUIa (KOHLeHTpauus 25
MT'/MJI) . BapraHT OCYMeCTBJIEHUS 6 BHIVIALOEJ Kak cTabuibHas TBepnasd
bopMma mnioctie 2 pHeM AAC U IOpencTaBJIa)l cobo¥ HeCOJbBaTUPOBAaHHLHM
BapMaHT OCYIEeCTBJIEHNUSA .

OxJlamguTeNbHa s/ VCIapUTellbHasd KPUCTAJUIM3alusd B MUKPOJUTPOBOM
ouarasoHe

OKCIIEPUMMEHTH I10 OXJaIUTeJILHOW/UCIapUTeJIbHOM KPUCTAaJJIM3allun
B MMUKPOJMUTPOBOM IOMalla30OHEe BEHIIOJHAJIM Ha 96-JI[yHOUHOM IUJIaHIIeTe C
WCIOJb30BaHreM 12 UMCTHX pacTBOpUTeJIer M 12 CcMecel pacTBOPUTENeN

n C TIIPVMMEHeHVEeEM UeTHpeX TeMIIepPaTyYyPHEX HpO(]_)I/LJ'IefI. B kaxnoymon JYHKY
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OO3UPOBaIM NPUOIM3UTEJIbHO 4 MI' BapMaHTa OCYMeCTBJIeHUS 1s B BUIE

TBEPIOTO BelleCcTBa. ITocie 3TOTO HOOBOABJIAIM pPacCTBOPUTES M  IJIS
KPpUCTaJlJIn3allum (80 MKJI) ¥ CMecu pacTBOpUTeJIeM IO IOCTWXEeHMUS
KOHIIEHTPpalLUN 50 Mr /M1, a IIJIaHIeT c TepMeTHU3VPOBaHHOM

VHIVBUOYAJLHO KaXOoM JIYHKOM BIIOCJEeICTBUM IIOIBepTraJlM BO3IEVCTBUIO
OOHOTO U3 UeTHpex TeMIepaTypHEX Opodouien. Ilociie 3aBeplleHUd
TeMIIepaTypHOM OO0pa®oTKM PacTBOPUTENM OCTAaBJAIM IJIA UCIAPEeHUS IIPpU
HM3KOM OaBJIEHMM OKpyXalmeyn cpenw (24 uyaca), a OCTaBHIMecsd TBepObe
BemecTBa aHaJluM3MpoBaJM C Homombi HT-XRPD @mo M [ocje BO3OEMCTBUA
AAC B TeueHMe 2 pgHelt (40°C/70% OB).

SJIEMEeHTH BapMaHTOB OCYWEeCTBJIeHVMA 1 U 3 OpUIM OOHAPYXEHH B
BOJILIMHCTRBE CUCTEM PACTBOPUTEJIEM U TeMIepaTypPHEX Opoduien. Ilpu
sTOM HafBJjonajach oIpelejleHHas 3aBUCUMOCTL TBepmOoM GOpMEI  OT
TeMIepaTypPHOTO HOpoduiid. BapMaHT OCymecTBJeHMA 1b TiaBHBEM oOpa3oMm
OBHAPYXMBAJIM IIPU BOBIEMCTBUM KOPOTKUX TeMIepPaTypHHX OIpoduien (3
yaca cCcTapeHuda). Ipu »TOM OpM OJIUTEJBHOM BPEMEHM CTapeHua Te Xe
CUCTEMEL pacTBOpUTENEeN [IPUBOOWUIIN K OBHapyXeHUIO BapMaHTa
ocymecTBJIeHMsa 1f, 2JeMeHTOBR BapMaHTa OCYMEeCTBJIEHMS 3 WMIM CMeceu
2JIEMEHTOB BapMAaHTOB OCyMecTBJeHMS 1 m 3. BapuMaHT oOCymecTBJIeHUSA
3c roJiydaJin c MCIIOJIE 30BaHMeM 1,4-ouokcaHa B KauecTBe

pacTBOpUTESIA IJA KpUCTaJJIM3aluuy U CJAeOyKRIero TeMIepaTypPHOTO
npodmiig: HauvallbHad TeMmIepaTypa 50 °C, mommepxmBaeMasd B TeueHue 60
MMH, a 3aTeM oxJakIeHMe CcO CKoOpocThl oT 1 °C/u @O0 KOHEeUHOM

TeMnepaTypsl 20 °C, KoTopyl HOOIEepXMBaJM B TeueHMe 48 u; BapMaHT
oCymecTBJIeHMA 3d ToJydaJM C MCIOJb30BaHMEM TeTparuapodypaHa B
KauecTBe PacTBOPUTEIIA nJis KPUCTaJJIN3aln 7 TOTO xe
TeMIIepaTypPHOTO NpodMiig, YTO M OJIS BapMaHTa OCYIMEeCTBJIEHMSA 3C.
BapmuaHT OCYIEeCTBJIEHUA 4 OTIpenesIaAn B DKCIIEPUMEHTAaXx,
IpOBeOeHHHX B CcMecu MeTaHoJ/Boma (50/50, o06./06.), TI'® m IOXM/IPA
(50/50, 06./00.) Opu OpUMeHeHuM YCJIOBUM OBICTPOTO CcTapeHud.
BapmaHT ocymecTBJeHMda 4 noJaydaau @ nyTtem obpaboTKM  BapuaHTa

ocylmecTBJIeHMI 1s cMeckl (50/50) BoOOH M MeTaHOJIAa M MCIOJbL30BaHUA
CIleIyviMero TeMIepaTypHOTO IIOpodmiig: HauvallbHad TeMIepaTypa 50 °C,

IogomepXxrMBpaeMad B TeUcHIMe 60 MMH, a 3aTeM OXJIaXIeHMEe CO CKOPOCTER

or 20 °C/u pmo KOHeuUHOM TemIepaTypsl 5 °C, KOTOPYI IMONIEPXKMUBAJINM B
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TeueHMe 3 U, UTO NPMBOIMJIO K IIOJIYUEeHMIO BapMaHTa ocylecTBJIeHUus 4
BMECTEe C BapMaHTOM OCyMeCcTBJIeHUsS 1b. BapmaHT ocymecTBJeHUd 4
BMEeCTe C BapuMaHTOM OCYIeCcTBJIeHMa 1lb Takxe HOoOJydYalu IIyTeM
obpaborku 1s cMecblo (50/50) BoOOH M MeTaHOJIAa M MCIOJbL30BAHUA
CJleIyMero TeMIepaTypHOTO IIpodmiig: HauvajlbHasd TeMaepaTypa 50 °C,
nonnepxruepaeMas B TeueHre 60 MMH, a 3aTeM OXJaxXIeHMe CO CKOPOCThLI
or 20 °C/u pmo KOHeuHOM TeMrnepaTypu 20 °C, KOTOpPYyH IIONNEPXVBAJIM B
TeueHVe 3 4. BapuaHT ocymecTBJeHUS 4 He OBJ QU3MUECKM CTaOuJIbHBM
B YCJOBMAX OKpyXakllmeM cpelbl. B BDKCIepMMeHTax I[10 OXJaIMTeJIbHOM
KPUCTaJlIN3alun oJyJdan BapMaHT OCymeCTBJIEHU I 1c nus
sTHIlaleTara/l, 4-O0MokcaHa (50/50, 06./00.) B KauecTBe
pacTROPUTEN A OJ4 KpUCTaJuIM3aluy C  MCIOJIB30BaHMEM CJEeOyKMeTro
TeMIIepaTypPHOT O opoduig: HadvaJlbHa g TeMIlepaTypa 50 °c,
nonnepxrepaeMas B TeueHre 60 MMH, a 3aTeM OXJaxXIeHMe CO CKOPOCTHLIO
or 1 °C/u IO KOHEUHOM TeMrIepaTypu 5 °C, KOTOpyoL IMNOOOEPXUBANIM B
TeueHHue 48 q; BapMaHT OCVYIIECTBJIEHUS 1d us
aleToHUTpuIa/xjJopobopma (50/50, o06./006.) B KaueCTBe PaCTBOPUTEJIA
IOJIS KPpUCTaJIIM3allMM C MUCIOJIL30BaHMeM CJIedyoMero TeMIIepaTypPHOTO
npodmiig: HauvallbHad TeMmIeparTypa 50 °C, mommepxmBaeMasd B TeueHue 60
MMH, a 3aTeM oxJakIeHMe CcO CKoOpocThl oT 1 °C/u QOO0 KOHeUHOM

TeMIepaTypsl 5 °C, KOTOpyKL INOOOEPXMBAJIM B TedeHre 48 uU; U BapMaHT
ocymecTBJIeHMI le m3 osTuiallerara/l, 4-omumoxkcadHa (50/50, o06./06.) B
KauecTBe pPacTBOPUTEIS nJIs KPpUCTaJIIM3alun c VCIIOJIb 30BaHMEM
cllelyiomero TeMIepaTypHOTO IOpodmiig: HauvallbHad TeMIepaTypa 50 °C,
nomnepxruepaeMas B TeueHre 60 MMH, a 3aTeM OXJaxXIeHMe CO CKOPOCTLIO
or 1 °C/u mo KoOHeuHOM TeMiIepaType 20 °C, KOTOpyl MNOILIEPXKMUBAIM B
TeueHre 48 u.

BapuaHT OCyMeCTBJIEHU S 5 onpenenanmu B DKCIepUMeHTax,
BHITIOJIHE HHEIX B xJIopodbopmMe B KauecTBe pacTBOPUTEIII IJIs
KpUCTaJIM3aluyM M CO CJedyllMM TeMIepaTypPHEM OpoduiieM: HauaJbHasd

TeMrnepaTypa 50 °C, mnonmepxwBaemMas B TeueHue 60 MMH, a 3aTeM

oxJIakXIeHMe CO CKOpocThi oT 1 °C/u mo KOHeuUHOM TeMrepaTypr 20 °C,
KOTOpY®K NOOOEepXMBaJIM B TeueHMe 48 4U.

AHAJIOTMYUHEE Hpeo@paBOBaHMH HaOmomalM B 2 XOOe MCCJIedoBaHMAg



82

CTabuUILHOCTM, Kak OBJIO OTMEeUeHO paHee IIPU MUCHOJL30BaAHUK IPYTUX
CroCoBOBR KpHUCTaJIM3aluu. B OOJBNMHCTEE CJIydaeB BCe TRepIHe GOPMEH
npeofpasylnTCcsa B BapMaHT OCYMeCTBJIeHMSA la MM B CMecCH, ColepXxamue
BapMaHT OCyleCTBJIeHUA la.

VcrmapuTelibHad KPpUCTAJUIMBallMsa U3 TBEpPIHX CMeceM

[Ipy uUcCHapUTeJIbHOV KpUCTaJJIM3aluM C MCIOJbL30BaHUeM CMeceln
pacTBOpPUTENIA/ aHTUPACTBOPUTEII A oJiyJdamnT Ipo3payvHLe PacTBOPH
coeIMHeHMA, M3 KOTOPHX CcHauajla MCIapseTcsd pPacTBOPUTENL (BHCOKOE
OoapjieHMe Iapa), YTOo IIPUMBOAUT K OCaXIeHUI COeIMHEeHUS B HEeKOTOpOu
cTeneHu B GopMe KPUCTAJJIOB. BIOCJHEOCTBUM BTU KPUCTAJJIH BHCTYIIAKT
B KauecTBe 3aTpaBKM IIPpM UCIaApeHUM aHTUpacTBoOpuUTesia (BoJiee HU3KOE
oaBJIeHMe T1apoB) .

CoenmmuHeHVe mOp. 1 He IOJHOCTBI PacTBOPSAJOCH B KaxXOoW U3
CUCTeM pacTBopuTesieV. IIo »TOM IpUMUMHEe BCe BKCIEPMMEHTH BKJIOUAJINU
bunsTpaluio Iepel BHIaAPUBaHUEM.

PesyJibTaTE aHaJln3za C TIOMOIIL IO HT-XRPD rokasajju, yTo

coeIMHeHUe IIp. 1 KpUCTa/NIM30BAaJIOCH IIpeMMymeCTBeHHO B  BuUIe
BapmraHTa OCYWEeCTBJIeHUS 1s nocJie BHEIIAPUBAHUSA cMeceM
pPacTBOPUTEJIEN . iChile) HabJIonaam 1 CJIeIYIOMM X cucTeM
PacTBOPUTEJL/ aHTUPACTBOPUTEIE ¢ TeTparunpobypaH/Bona,
aleToOHUTPWII/BoOa, xJIopodopM/ 3TaHOoI, MeTaHoJI/3TuialeTarT, 2-
Oy TaHOH/M30IIPOIIaHOJI un TelTaH/alleToH. ns OBYX cucTeM

(ameToH/KyMeH ¥ 1,4-OguokcaH/sTuildopMaT) IIOJIYUaJIM MW30CTPYKTYPHEE
BapMaHTH ocymecTBJeHruss 3b u 3e, KOTOpHEe IocJe Bo3mencTeus AAC
IIpeRpamaluck B pas3JIMUHBEE CMEeCHM BapMaHTOB OCYmMecTBJeHMa la u 3d,
u 1s M 3e COOTBETCTBEHHO.

Kpucranmmszaumsa C MCIOJb30BaHMEM aHTUPaCTBOPUTEIS

HacemeHHBHE PacTBOPHE COEOMHEHMS HOp. 1 T[ojJydaJyM B UMCTHX
PaCcTBOPUTEIIAX . INoBaBJyeHMne aHTMPAaCTBOPUTEJ S MPOBOIONIIN Iy TeM
npaMoro M obBpaTHoTo nobarjieHUA. Ilpu nOpsaMoM HoOaBJIeHMM K pPacTBOPY
coenMHeHMd noOaBJIAIM aHTUMPACTBOPUTEJIE B Tpex aJiMkBoTax. OO0paTHOe
noOaBJIeHME BHIIOJHAIM OIyTeM nobaBJieHMA OOBeMa pacTBOpa COeIVMHeHUSA
K DoJpmoMy M30BITKY aHTHUpacTBOopuTesd (20 M) .

[locyie ocaxIeHMs TRBeplee BemMecTBa OTHOEJAJIM OT XUIKOCTH,
CYIIMJIIM B YCJIOBMAX OKpyXalley cpelb M CymMIM B BakyyMmMe (5 mbap),

a 3aTeM aHaJIM3npoBaJn I[IOCPpenCcCTBOM HT-XRPD. PacTBOpPH ns
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SKCIIEPVMEHTOR, B KOTOPHEX He IIPOMCXOONIIO OCaXIOeHIA I1oCJie

noBaBJIeHUA PaCTBOPUTENS, xpaHwu npu 5°C B TeueHre 48 uYacoB IJs
VHIOYLUPOBaAHUA OCaxXmeHusa. [locjie BTOTO OCaXIOeHHBEe TRBepIhle BelleCTBa
pasneianmM u a”HaJdmsupoBaJu ¢ nomoumepio HT-XRPD. Ilpm OTCYTCTBUU
TBEPOOTO BelleCTBa PAaCTBOPH BHIAPUBAJIM B MATKKUX YCJIOBMAX, a
OCTaBUIMeCAa TBephHe BelleCThBa aHamsupoBasu ¢ nomomsin HT-XRPD. Bce
TBepOEle BemecTBa IoIBepTaJu Bo3mewcTBuiO AAC (2 nHsa npm 40°C/70%
OB) ¥ HOBTOPHO aHamMsMpoBasM C nomombin HT-XRPD.

Bo Bcex cJiyuvasx IOpM OPAMOM KPUCTAJJIM3aluM C MCIOJb30BaHMEM
AHTHUPACTBOPUTEIIA  HabJmomalu  obpasoBaHMe  ocamka. Bce TBEepOHE
BemecTBa MOTYT OBTH KJIACCUOUUMPOBAHE KakK M30CTPYKTYPHBE BJIEMEHTEH
(1ls, 1b, 13, 1f) BapMaHTa OCYIeCTBJIEHUSA 1 WY  BapuaHTa
ocymecTBJeHusa 3 (3b, 3d, 3f). Ilocne BozmelcTBMsa AAC Bce IIpPOOH
TBEepOOTO BEMecTBa OpeoOpa30BHBaJIMCh B BapMaHT OCylMecTBJeHMA la,
3a MCKJUYeHMEeM OIHOV, KoTopasd OpeobpaszoBajlack B CMeChb BapMaHTOB
ocymecTBJIeHsa la u 3e.

OKCIIEePUMEeHTH IO O00paTHOM KPpUCTAJIM3aluM aHTUPpacTBOPUTENL,
BRIIIOJIHEHHEIE B DMSO B KauecTBe pacTBOpUTEIIA, IIPUBOOUIIN K
MNOJIYUEHUID PAa3JIMUHEIX TBEPOHX (OPpM B 3aBUCUMOCTU OT MCIOJL3YEMOI'O
AHTUPACTBOPUTEIIA. [IpM MCIOJBE30BaAHUM OUXJIOPMEeTaHa WM I[I-KCUJoJa
onpenesniamn U30CTPYKTYPHEE DJIEMEHTEH (1s u 1b) BapMaHTa
ocymecTRJIeHMa 1, TOI'Da KakK IIpu McHooJb30BaHuM MTBE moJjyuymiin
aMOPOHEIM OCTATOK. BHIIapMBaHMe OBYX PACTBOPOB C TelTaHOM M BOIOM
B KaueCcTBe aHTUPpaACTBOPUTEJIeM, B KOTOPHX He HadJomalM OCaXIeHUS
npr noBaBJIeHUM aHTUPACTBOPUTEJIS, NIPMBOOMIIO K IIOJYUEHMI MacJja.
[lpeobpazoBaHMsaA B COOTBETCTBMM C BapMaHTOM OCyMecTBJIeHUS la
HabJogaau I[ocJe BosdecTBua AAC, a aMoOpdHHEe OCTaTKM CTaHOBUIMUCD
PaCcTBOPUMEIMU .

OKCIEepUMEHTE C Topdduel QUJbLTpaluen

OKCHEepUMEHTE II0 OXJaOIMTeJIbHOWM KpUCTaJlIM3aluumy C Topsauen
dMJILTpallMey BHIIOJHSAIM W3 IIepPecHIeHHEX pPacTBOPOB COeIMHEeHUS Ip.
1, MOJIYUeHHHX 1mpu  50°C B paBJIMUHBIX CMeCSaxX pacTBOPUTEJIEN.
[IpodMIBTPOBAHHEE B TOpPSAYEM COCTOSHUM pPacTBOPH HonoBepraau 48—
YacoBOMY OXJIaXOEeHUD. OJIaKOHEH, B KOTOPHIX TBEepOHE BelleCTBa

ocaxXxIallMCh IIOCJIe TeMIepaTypHOM o00paboTKM, LeHTpUdyIMpoBalu U
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TBepOble BelleCTBa OTIOEJANM OT XUIOKOCTM M aHaJM3MPOBaJIM C IIOMOUWBLIO
HT-XRPD (mocye cymkuM B BakKyyMme). Eciam TBeplbe BemMecTBa He
OCaXmaJiMChb, PacCTBOPE BHIIAPUBAJIM B BakKyyMe M TBepIOHEe BelleCTBa
aHanmmsuporanu ¢ nomombio HT-XRPD. Bce TBepIlible BelleCTBa IIOOBepTalild
Bo3melcTBMiO AAC (2 pgug mnpu 40°C/70% OB) M HOBTOPHO aHaJM3MUPOBAJIU
C IIOMOIIBI0 HT-XRPD. B I[IOJIOBMHE SKCIEePMMEHTOB C TopAadYen
dune Tpaunen OCaXIOeHnd He HabJmonaamn u rnocJe BHIIAPMBAHUA
pacTBOpUTeJIe He OOHapyXMBalXM HOOCTATOUHOTO KOJMUeCTBa TBEPIHX
BElleCTB M3—-3a HU3KOM pPacTBOPMMOCTM COeOMHEeHMs IOp. 1 B 5BTHUX
CUCTeMax pacCTBOpUTeJleM. B Tpex »BKCIepMMeHTax BOCCTaHaBJIMBAJICH
aMOP®HEIML OCTaTOK, KOTOPHM IIOCJe BO3neMcTBMA AAC KpUCTAJJIM30BAJICH
B CMECh DBJIEMEHTOB BapMaHTa ocymecTBJieHusa 1 (ls wmiam la) m 3 (3e)
WM CTAHOBWMJICHA pPAaCTBOPMMEIM. BapMaHT OCYWeCTBJIeHMSA 5 ONpenelidain B
SKCIIepUMMEHTe B alleToHe/xJjiopodopme (50/50, 06./06.). DTOT BapHAHT
OCYWeCTBJIEHMA oOKas3aJjicad OQM3MUeCKM HecTabOWJbHBM, TakK Kak I[I0oCJe
BO3IOENCTBUSI AAC IIPOUCKOOMIIO npeobpa30BaHue B BapMaHT
ocymecTBJIeHUsa la.

SKCIIEPUMEHTE C TepPMOLMKJIMPOBaHMEM

CyCHeH3MM OKOJIO 6 MI' BapMaHTa OCYWeCTBJIEHMSA 1s I[IOJydalld B

10 pacTBOPUTENIAX TPV KOMHATHOM TeMmIepaType. CYCIeH3WM [IOOBepIau

IMKJIVMPOBaHMI B OManaszsoHe oT 5°C mo 50 °C. Tlocje 3aBepmeHUs
TEPMOLUMKJIMPOBAHUSA TEBepIble BelleCTBa OTOEJIAIM LEeHTPUQYTMPOBaAHUEM U
CYIIMJIM B YCJOBMAX OKpYXawlel cpelbl M B BakyyMme (5 Mbap), a 3arTem
aHanmmsuporasmM ¢ nomMmombrn  HT-XRPD. BriocsiencTBMM  BCe TBepIble
BelleCTBa IIOIBepTaliM Bo3OeMcTBMIO AAC B TeueHMe OBYX IHeW ¥ CHOBa
aHaJIM3npoBaJn C IIOMOIIBI0 HT-XRPD. OKCIIEePMMEHTEH C
TEePMOLUKIMPOBAHMEM, KaK I[IpaBUJIO, CIOCOOCTBYIT o00pasoBaHM OoJjiee
cTabujgbHOM  noJuMopdHOM  QOpPMEHL. 3a MCKJIINUEeHMEM  DKCIEPUMMeHTa,
BHIIIOJIHEHHOTO B LMKJIOTEeKCaHOHe, BcCe (QJakKOHH IIOCJIe TeMIepaTypHOU
0o0paboTkM CcomepXalln TeBeplble BelleCTBa. PacTBOP ULUMKJIIOI'eKCaHOHA
MeIOJIEHHO  BHIIApMEBaAJIM B  JIETKOM  BaKyyMe. SJIEMEeHTH  BapMaHTOB
ocymecTBJIeHMa 1, 3 WM WUX CMECH BHABJIAIM [IPEMMYyIMECTBEHHO BO
BJIQXHEIX TBEPOEX BellecTBax. llocjle CyWKM 5BTUX TBEPOHX BelleCTB
IIPOMCXOOUJIO IIpeoOpas30oBaHMe B BapMaHT OCYWEeCTBJIeHMSa 1s. BapuaHTEH

OCyWeCTBJIeHMA 3b M 3e nojiydalu IyTeM TepMOUUMKIMPpOBaHMA B 300 MKJI
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IMKJIOTeKCaHoHa B KoOHIeHTpauuu 51 wmr/mia (3b) m B 400 MK
n300yTaHoJIa B KOHIIEHTPpalun 37,3 MI/ MJI (3e) . BapuaHT
OCYIEeCTRBJIEHMA 5 MoJydalyM IOyTeM TepMOUMKIMPpoBaHMa B 800 MKJI
xJiopodopMa B KOHLEeHTpaluu 18,6 MT/MiI.

Ha dur. 3, 4 m 5 [nokas3aHO HaJloXeHMe 1udppakTorpamMMm HT-XRPD
BApMAaHTOB OCYIEeCTBJIEHNA, I[IePEeUMCJIEHHEX B Tabiaulle 2, a TakKxe
YIIOMAHYTEHX B ONMCAHHOM BEHIIe CKPMHUHIE.

BapmaHT ocymecTBJeHMa 1s BOCCTaHaBJIMBAJICA B OOJBIMHCTEE
SKCIIEPUMMEHTOB IO KpUcCTaJmMzaluuu. OH IOpencTaByisgeT coBOOM KaHaJlbHBI
TUOpaT, ¥Meomui BapuabesbHOEe UMCIJIO BCTPOEHHHEX MOJIEKYJI BOIB M/WMJIu

IPYTUX PAaCTBOPUTEJIEM B 3aBUCHMMOCTM OT YCJOBMM OKpyXallel CpenH.

HabGmwonaau nOpeobpasoBaHMe B BapMaHT oOCymecTBJIeHMsa la. JJaHHaA
bopMa comepxalla HeMHOTO ©OoJblle BOOH (1,3 MOJIEKYyJH BOIH) . Bce
U30CTPYKTYPHEE 2JIEMEHTH BapuaHTa OCYIEeCTBJIEHU I 1 ORI

npeoBpasoBaHEl B BapMaHT OCYIMeCcTBJIeHUsS la nocje BosmercTBus 40°C u
75% OB B TeueHMe IOBYyX I»OHeM. CMemeHMe HEeKOTOPHX OIMUOpaKUIMOHHEBIX
IMKOB Ha IOudpakTorpaMMax XRPD 5JIeMeHTOB BapMaHTa OCYUWeCTBJIeHuS 1
MOXeT OHTb CBA3aHO C TeM, UTO B KPUCTAJUIMUECKYI pelleTKy OBJIO
BKJIOUEHO pasJIMUHOEe UMCJIO MOJIEKYJI PacTBOPUTEJ IS WMJIM BOIH. Ha odur.
4 1nokazaHO HaJloxeHMe nuopakTorpamMm HT-XRPD 5JjeMeHTOB BapMaHTa
ocymecTBJeHra 1. [udpakToIpaMMa 1S COOTBETCTBYET COEeIMHEeHMI IIp.
1 B KauecTBe MCXOOHOTO MaTepraJsa B (QopMe BapMaHTa OCYIeCTBJIeHUSA
ls. JIudppaxkTorpamMMa la COOTBETCTBYET BapMaHTy OCYMeCcTBJIeHMA la,
IOJIyUdeHHOMY TIIocJle BoszedcTBua AAC Ha HeCKOJbKO IOIpod BapuaHTa
OCYyIleCTBJIEHU A 1ls. IndpaxrkTOoTpPaMMa 1b COOTBETCTBYET BapMaHTy
OCYIEeCTBJIeHMA 1b, MNOJydeHHOMY B B3KCIEPMMEHTE II0 YPaBHOBEMMBAaHUIO
pacTBOpUTeJSIA IIPM KOMH. TeMI. B ToJyoJie. [udpakToI'paMMma 1C
COOTBETCTBYET BapMaHTy OCYIEeCTBJIEHUSA 1c, MTOJIYYEHHOMY B
SKCIEePpUMeHTe IO OXJIaOUTEJIbHOM KPUCTaJJIM3allMM B MUKPOJUTPOBOM
orarasoHe B cMecu  sTuialleratr/1l, 4-moMokcaH (50/50 06./00.).
IudpakTOoTPaMMa lc CoOOTBETCTBYET BapMaHTy OCYMeCTBJIEHUS 1d,
IOJIYUEeHHOMY B DKCIEpPMMEeHTe IO OXJaOUuTeJILHOM KPpUCTaJlIM3aluM B
MUKPOJIMTPOBOM IMAaNas3oHe B CMeCH alleTOHUTPWJ/xjJopodopm (50/50
006./006.). OudpakTOorpaMMa le COOTBETCTBYET BapMaHTy OCYIeCTBJIEHUI

1e, IIOJIYYEeHHOMY B OSKCIIEPpUMMEHTEe IIO OXJIaIUTeJILHOM Kpucrajiimzal B
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MUKPOJIMTPOBOM IMalalsoHe B cMecu sTuiaulerar/l,4-armokcan (50/50
006./006.). OudpaxkTorpamma 1f COOTBeTCTBYEeT BapMaHTy OCYIEeCTBJICHUS
1f, noJgydYeHHOMY B DKCIEPMMEHTE I[I0 YPaBHOBEMMBAHUIL PaCTBOPUTEIA
IpM KOMH. TeMIl. B II-KCuJoJe. J[JudppakTorpaMMa 1g COOTBETCTBYET
BapMaHTy  OCYIECTBJIEHUSA 1g, MIOJIYUEHHOMY B  BKCIEPMMEHTE 1o
YVPaBHOBEMMBAHUI pacTBopuTesa npu 50°C B aHuszoJe. IudpakToIpaMMa
lh cooTBeTCcTBYET BapMaHTy OCYIEeCTRBRJIEHUI 1h, [IOJIYUEHHOMY B
SKCIEepUMEeHTe II0 OXJAOUTEJIbHOM KpPUCTaJIM3allMyM B MUKPOJUTPOBOM
IorarnasoHe B [I-KCUJIOJIE.

OudpakTOoIPaMMEl IOJIS  SJIEMEHTOB  BapuaHTa  OCYIEeCTBJIeHMS 3
[IoKa3aHk Ha dur. 5. CMmelleHU s, HabJogaeMele B PasIInUYHEX
onppaxkTorpamMmax HT-XRPD, BepodTHee BCero CBA3aHH C pPas3JIMUHBM
UMCJIOM  MOJIEKYJI pPacTBOPUTENL, BKJIIOUEHHEIX B KPUCTaJJIMUeCKYIO

pemeTKky. BapmMaHT OCylleCTBJIeHUI 3 noJy4daamn HaT'peBaHMeEM BapMaHTa

ocymecTBJeHMa 2 no 40°C mpm OB 70% B Teuenme 4 nHel. BapMaHTH
ocymecTBJIeHUsS C 3b-3e mnOpeXcTaBiaiIM cOOOM COJIbLBaTUPOBAaHHHE (GOPMEH,
comepXallle HeCTeXMOMeTpUUdecKoe KOJMUEeCTBO pacTBOPUTEJIA, KOTOopoe
MBMEeHAJIOChH B 3aBUCHMOCTHU OT pacTBOpPUTENH, BKJIOUEHHOTO B
KpUCTaJlJIMueCcKyln CcTpykTypy (0,3-0,7 w™MoJiekyJiH) . CMecHu, coIepxamme
2JIEMEHTH  BapuaHTa  OCYymeCcTBJIeHus 3, ORI HeCTaOWJILHEMM — TIPU
Bo3mercTBMM AAC U, B HEeKOTOPHX CJydasax, I[Ipeobpa30BHBAaJIMCHL B
BapMaHT OCYMEeCTRBJeHVS la MJIM B CMeCH BapMaHTOB OCYmeCcTBJIeHMA la
n 3e. llpeBpalleHMe B BapMaHT OCYMECTBJIeHMA la o0O0yCJOBJIEHO 3aMeHOoM
MOJIEKYJI PaCTBOPUTENS MOJIeKyJlaMy BOIH TIIPM BO3OEVMCTBUM BHEHCOKOMU
OTHOCUTEJILHOM BJIAXHOCTU 171 TIOBTOPHOM KpUCTalIn3alnuen oo
TUIPAaTUPOBAHHOTO BapMaHTa OCymecTBJIeHUS la.

BapraHT oOcCymecTBJeHUda 9 [OoJiydajlu HaTpeBaHMEeM BapHuaHTa
ocyleCcTRJIeHN S 2 oo TeMIepaTyps okoJio 200°C Cc IocJleIyiomMM
oXJIaXxImeHneM oo 25 °c, a Takxe mocpelCcTBOM LUKJIMYECKOMN
nubdbepeHIMalbLHOY CKaHMpyoMer kajopuMeTpun (DSC) 25-200-25-300 °C.

BapmaHT OCymecTBJIeHUA 8 IoJydajuM HaTpeBaHMEeM BapHMaHTa

OCyImeCTBJIeHVs 5 OO TeMrnepaTyphH okoJjio 175 °C.
BapMaHTE  OCYWECTRBJIEHUS  HACTOAWMeI'0 M300peTeHMA  BRJIKUAKDT
coenuHeHMe nOp. 1 B dopMe IO MeHBIEM Mepe OnHOM u3 odopm ls, la,

1b, 1lc¢, 14, 1le, 1f, 1g, 1h, 2, 3b, 3¢, 3d, 3¢, 5, 6, 7, 8, 9 u
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10. BapmraHTH OCYWeCTBJIEHMA HaCTOAMEeI'0 UN300peTeHMA BKJIOUYAKT B
cebsa CcoeOMHeHMSS B COOTBETCTBMM C HACTOANMM M300peTeHMeM B QopMe
bapMalleBTUUECKN [IPMEeMIIeMEIX COKPUCTAJIJIOB.

IpuMmeps 1-12 nOpencTaBJaalT Ccobo¥ MHTUOMTOPE JAK, ¥ uX
nCccJenoragu B QepMeHTaTMBHOM M KJIETOYHOM aHajiM3ax. PesyJibTaTk
bepMeHTaTMBHOTO aHajiM3a I[IpelOCTaBJIeHH B Tabiule 4 [I0O0 Ha3BaHMEM
«Pes3yJlbTaTH aHalin30B O(QepMeHTaTHMBHOT'O MHIUOMPOBaAHUA». IllpuMeps 1-
12 Takxe wHcCcCJHenoBaJiM B TpexX KJIEeTOUHEX aHaim3ax: IL-2 pSTATS
(JAK1/JAK3), IFNa PSTAT4 (JAK1/TYK2) n GM-CSF PSTATS
(JAK2/JRK2), pes3yJbTaTh KOTOPHX MOpelCTaBJIeHH B Tadauie 5 mon
Has3BaHMeM «JIlaHHBE KJIETOYUHOT'O aHamM3a». Hike OIpMBENeHO OIMCaHMe
criocoBa BHIIOJHEHMA (QepMeHTaTMBHOIT'O aHajlM3a, BKJIOUasa MaTepMalbl,
MCIIOJIb3yeMbHe B aHajMse (mom  3aroJjioBkoM «MaTepualbsl») , X0on
BEIIIOJIHEHMA aHajiM3a (oI 3al'oJIOBKOM «IIPOTOKOJI aHamM3a») M CIoCcoD,
VCIIOJIb 3y EMEI 04 aHamsa O aHHEBIX (mon, 3aroJlIoBkoM  «Croco®
BHICOKO20OEeKTUMBHOM Macc-clekTpoMeTpun (HTMS)») .

AHanmz QepMeHTaTHMBHOT'O MHIUOMPOBAHUA

MaTepmalitl

CybcrparT (NH2-KGGEEEEYFELVKK-CO2), BHYTPEHHMM CTaHOapTHHMN
nentun (NH2-SWGAIETDKEYYTVKD-CO2) M KOHEUHHM IIelTun (TOJIBKO OJId
CTaHOapTHOW KPUBOM) (NH2-KGGEEEEY-Pi-FELVKK-CO02) mnpuobpeTajan B
KoMIlaHuM AnaSpec (r. OpemoHT, mTaT KammudpopHmsa, CIA). JAKI-JH1JH2
(574-1154 ¢ wmeTko¥ His-GST m C-KOHIIEBEIM CaWTOM pacmerjeHusa TEV
(ENLYFQ-G) ), JAK3-JH1JH2 (512-1124 ¢ wMeTrxom GST m C—-KOHIIEBLHM
camToM pacmeryiedna TEV (ENLYFQ-G)) wu Tyk2-JH1JHZ (8H tev 580-
1182-C936A-C1142A ¢ C-KOHIUEBHM calToM pacmernyeHusa TEV (ENLYFQ-
G)) oummasM CcoOOCTBeHHEMM CcujaMu. JAK2-JH1JH2 (532-1132 c MeTKOHU
GST m C-KOHIEBBIM canToM pacmeryiednusas TEV (ENLYFQ-G)) mnpuobpeTaim

B KoMmmnaHmm Invitrogen. Bomy kJjacca XX/MC wu aunerouuTpms (ACN)

npuobpeTaln B  KoMIaHuM  HoneyWell, Burdick & Jackson (r.
MackeroH, mTaT Muumra”, CIIA). IuMeTmJcyJbdokcunm 99,8% (DMSO) wm

TPUPTOPYKCYCHYK KucjgoTry 99,5% (TFA) npmoBpeTalrM B KoOMIaHuM EMD
Chemical (r. TwubdbcrayH, mTaT Hbo-IIxepcu, CIA). AmeHo3uMHTpubochaT
(AT®), 4-MOPQOJIMHIPOINIaHCYJIbGOHOBYK KUCIOTy (MOPS), XxJopwuI MaTlHUA

(MgCl,), »TMIeHIMaMMHTETPAYKCYCHYK KuciaoTy (3IOTA), INTHUOTPEUTOJI
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(DTT), MypaBbMHYK KucjaoTy > 95% (FA) m Tween—-20 mnpmobpeTalin B
KoMmmnaHuu Sigma (r. Cenr-Jlyuc, mraT Muccypu, CIA). 384-JIyHOUHHE
[IOJIMIIPOIIMIJIEHORBEE ILJlaHmeTH (kaT. N 781280) npmobpeTaliM B KOMIIAHUU
Greiner (r. MoHpo, mraT CeBepHas KapoJuHa), KacceTa RapidFireTM,
KOJIOHKAa c4 (Agilent Technologies, . CanTa-Kiapa, mraT
KamupopHms) .

OKCIIEPUMMEHTE C MCHIoJIb30BaHMeM HTMS HOpoBOIMIIM B PEeXMMe
IIOJIOXKMUTEJIEHOY ~ MOHMB3auuM Ha  Opubope Rapidfire 300 (Agilent
Technologies, 1r. CaHTa-Kiapa, mraT KaandpopHMs) B COUeTaHUM C
CUCTeMOM’ MOHU3aLUUN ABSiex QTrap 4000 C MCTOUHNKOM
BJIEKTPOPAaCIEIINTEJIEHOM (RF-MS) (Koukopn, OHTapuo, Kanana) .
CucreMy RapidFire mOpoBOOMIM C MCIOJB30BaHMEM 3 M30KpaTUUeCKUX
HacocoB Agilent cepum 1200 xomnaHum Agilent Technologies (T.
CaHTa-Kilapa, wmwratT KamndopHMsa) M OOHOTO I[IepUcCTalJilbTUUeCKOI'O Hacoca
Momesm ISM832C oT koMmnaHum Ismatec (7. BeprTxaliM, TI'epMmMaHuUA) .
YnpaRJIeHME BCeM CUCTeMOM OCYMeCTRBJISAJIM C IIOMOWBI HIPOIPaMMHOTO
obecrieueHud Rapidfire, B3aMOIEeNCTBYKIEeTO c IpOTPaMMHEIM
oBecneueHreM Analyst mjgag Macc-crnexkTpoMeTpa.

[TpoTOKOJI aHaJMza

IOing xaXmoro COeOMHEeHMs IoJiydaliu cepuoo u3 11 npod nyrem
cepuMHOTO PpasBeneHmusa 1: 3 wmmm 1: 4 B DMSO, npuueM npoba 12
Npencrapjdaia cobom KOHTPOJIb (DMSO) . ns [JIQHIETOB C
IocJiefOBaTEJILHEIM pa3BeldeHMeM OpoBy TepeHocusnIrM B 384-JIyHOUHHMN
AHAJIMTUUECKUM  ILJIaHmeT (e 781280, Greiner, T. MoHpo, mraT
CeBepHasa KapojsmHa), wucnojgbszysa Labcyte Echo (r. CaHHUBeEMJ, mITaT
KamubpopHusa) wmim Biosero ATS (r. Cau-Iuero, mrat KajgubopHuUg) .
CoelMHeHMA TeCTUPOBaJiM B OBYX IoBTopax. Crojbel, 12 MCIIOJB30BaJIU
OJIS TIOJIOKUTEJIEHOT'O KOHTPOJIA, a cTojbel 24 comepxall OTpuUllaTeJIbHEE
KOHTPOJIN Bes nobaBJieHUS bepmeHTa. B KadecTBe BTAJIOHHOTO
COeIMHEHMS MCIIOJIL30BalIM COeOVHEeHMe M3 Halle¥ BHYTPeHHeM KOJIJIeKLUUU
C MHIMOMpYIIEeM aKTMBHOCTBIO B OTHomeHuUM wus3odpopm JAK. KoHeuHasd
KOHLleHTpauua DMSO cocrabiaila < 0,25% B peaKUMOHHOM CMecCUu OOBEMOM
20 MrJ. YCJIOBMA aHaJlMza Jsa  KaXIor'o M3 OeJIKkOB IIPpMBENEHH B
Tabiauile 3. O$epMeHTHYKR peaKLUUK MWHUIMMPOBaJIM #pobaBijeHreM 10 MKJI

bepmenTa M cMmMecu ATO xk 10 MKJI pacTBopa cyfBcTpaTa B peaKIMOHHOM
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tybepe (50 MM MOPS, pH 7,5, 10 MM MgCl,, 1 mM 3OTA, 2 MM DTT,
0,002% Tween-20). JdepmMeHT Tyk2 mHOpenrapUTeJIbHO MHKYyOMpPOBaL C 2
MM AT® B TedeHme 30 MMH, I[IOCJI€ UYETO0 MHUIMMPOBAJIM peakluuo. Cpasy
ke  rocye pofaBJIeHMA  bepMeHTa B pPeakKUMOHHYK CMeChb ILJIaHmeT
HeHTPUOYTUPOBAJIN npu 1000 00 /MUH B TeueHMe 1 MUHYTH U
MHKYyOMpoBalIu nOpu 25°C B Teuenme 45 MmuHyT B ciaydae JAK3 U B
TedyeHre 90 wMmMHYT B cJaydae JAK1, JAK2 wm Tyk2. Peakuuw Taculu
notasjeHueMm 20 wMra 0,5% TFA ¢ comepxaHueM 0,15 MKM BHYTPEHHETO
CTaHOapTHOTO IeNTMIa C IPpMMEeHeHMeM Jo3aTopa peal'eHTOB Multidrop
Combi (Thermo Scientific, 1. VYoJarem, mTaT MaccauyceTc). g
CTaHOapTHOM KPMBOM MNpPOAyKTa, Kak [IpaBWUJIO, MCIOJbL30BaJiM HECKOJBKO
JYHOK M2 cToJibua 24. IlocJyle TalleHMd aHaJMTUUeCKMM ILJIaHmeT
LHeHTPpUOYITUPOBaJn npu 3000 06 /MUH B TeueHNe 3 MUHYT u
TepMeTU3UPOBaIM IIPOoKaJILIBaeMOVM aJIloMMHMEeBOM (QOoJIbToM (kaT. N 06644-
001, Agilent) c¢ wucnomnbzoBanHMeM PlatelLoc (Agilent Technologies,
T. Caunra-Kiapa, mTaT KamubopHus) . BriocisiencTBUmn [JIaHIIEe T
nepeHocuJiM Ha RapidFire mnsa MC-aHaam3a. VHIUOMpPOBaHME COeOVHEeHUS
OlleHMBAJIM II0 YMEeHBIIeHUI KOHIeHTpaluut GochopUIMPOBaHHOTO MNIPOAYKTa
B OIHTHHX JYHKaxX II0 CPaBHEHMI0 C HEeUMHTUOUPOBAHHOW QpepMeHTaTUBHOM
peakuuer. YCJIOBMA OINMCAHHHEX BHIIE aHaJIM30B NpMBeIeHH B Tabjiuie 3,
a pe3yJbTaTH MCCJeOoBaHMA HOp. 1-12 B »THUX aHaJlM3ax IIoKas3aHH B
Tabauue 4.

Tabmuua 3. YCIOBMSA aHalMz3a depMeHTa ceMeMcTBa JAK*

[CybcTpaT],
depMeHT [bepMmeHT], HM| [ATO®], MKM [IS], HM
MKM
JAK1-JH1JH2 8,0 12,5 200 100
JAK2-JH1JH2 7,0 mam 3,6 30 40 100
JAK3-JH1JH2 2,0 150 40 100
Tyk2-JH1JH2 25 mam 14,7 50 200 100

* PeaKUMOHHH Oydpep: 50 MM MOPS, pH 7,5 10 MM MgCl,, 1 MM
SIOTA, 2 ™MM DTT, 0,002% Tween-20; IS o3HavaeT BHYTPEeHHUMN
CTaHOApPTHHY HeldTHul; «CyOcTpaT» O3HadaeT elTun.

Crnoco® BHCOKOROOEeKTHMBHOM Macc-cHekTpoMeTpum (HTMS)

AHanus Opod® Ha npubdope RapidFire mpoBOOIMIM C MCIOJL30BaHMEM

nooBmwxHOM dasu Al, cocroamer w3 Bonw/TFA/FA  (100: 0,01: 0,1,
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06./006./06.), nomewxHoOM O¢asw Bl, cocrogmer wu3 ACN/Bonuo/TFA/FA
(80: 20: 0,01: 0,1, 06./06./006.). IpUMeHAJIM CJeOylIMe IIapaMeTpH
TecTa: COCTOAHUE 1 (acnimpaumnd) , 250 MC; COCTOAHUE 2
(sarpyska/mnpoMelBKa), 3000 wMc; cocTogHmMe 3 (simoupoBanme), 4000

MC; cocToaHMe 4 (moBTOpHadA kajubporka), 1000 MC CO CKOPOCTBI

nortoka 1,25 wmiu/mmH. I[IpoOH aCIUMPUPOBAJIM HEINOCPeICTBEeHHO u3 384-

JIYHOUWHOTI'O aHaJIMTNYEeCKOI'O IIJIaHIleTa W IIoMellaJIM Ha KacceTy OJIA

TBeplobas3zHoM »KCcTpakluy C4 B MUKPOJIMUTPOBOM OMallalsoHe (Tun A) IJd

RF-MS. HexeJiaTeJIbHEM KOMIIOHEHT, TakKoM Kak COJIb, KodpaxkTop,

JeTepreHT n KPYIIHEE OeJikuM, BEIMEIBaJIN, a oCTaBIMeCHd aHaJIMTEI

(Cy@CTpaT, IIPOOYKT U IS) coBMEeCTHO SJIOMPOBAJIM HeIIOCPpeICTBEHHO Ha

cucremy ABSiex Qtrap 4000. KoamuecTBeHHOE OIpelesIeHMe IIenTuna

(cybcrpatT), oOdocoonentmma (MNPpOOYKT) M BHYTPEHHEIO CTaHOAapTHOTO

nentuna (IS) nporomuim C HnDomombido MRM € MCHOJIB30OBaHMEM I1epexXOnoB
562-136,0, 589,2-215,7 u 953,2-158,8 (nm 974,2-158,8)
COOTBETCTBEHHO.
Tabimia 4. PesyJibLTaTE aHaJIM30B bepMeHTaTUBHOT'O
MHIMOUPOBaHMA
Viccnenyemoe|JAKL JH1JH| JAK2 I JH1JH |JAK3 I JH1JH|Tyk2 I JH1JH
coemgmHeHUe |2 ICsqg (HM)| 2 ICsy (HM) 2 ICsg (HM) 2 ICsg (HM)
A < 0,2 < 0,2 12,4 0,9
B < 0,2 < 0,2 13,4 < 0,2
C < 0,2 0,6 49,7 0,2
p. 1 0,4 8,6 92,2 7,4
p. 2 0,2 1,0 33,9 1,5
p. 3 0,2 6,2 82,8 11,6
p. 4 0,1 6,6 96,2 2,2
Ip. b5 0,3 2,1 23,1 4,1
p. 6 0,1 1,4 28,2 1,1
Mp. 7 0,2 5,6 98,4 4,8
Ip. 8 0,4 7,0 75,6 6,6
Ip. 9 0,2 6,6 79,9 4,7
Ip. 10 1,0 6,5 87,5 9,0
p. 11 0,4 1,6 30,3 1,5
p. 12 0,9 9,4 101,3 8,7
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KileTOuHEE aHaJIM3H

KjleTOouUHHM aHadu3 1L-2 pSTATS (JAK1/JAK3)

Anasm3 AlphallSA (OCHOBaHHHM Ha TexHoJioTuM Alpha xoMnaHMM
PerkinElmer) NpOoBOOMIIM IIYyTeM I[IOCeBa CBeXepasMOpOXeHHEX - PBMC
(Biological Specialty Corporation) B 384-JIyHOUHHE ILJIAHMETH C
[IJIOTHOCTBIO 30 000 KJIETOK Ha 4 MKJI Ha OIIHY JIYHKY B
cBajlaHCHMPOBAHHOM COJIEBOM pacTBoOpe XBDHKCa (HBSS), comepXxaleMm
0,1%-u OBIUMM CHIBOPOTOUHBIM aJIb OyMMH (BSA) , tes comepXaHusa
MMyHOTUIOOyJMHa G (IgG) u npoTeass (Jackson ImmunoResearch, kaT.
N 001-000-161). BmoocienCTBMM KJIeTKM oOpabaTHBaJlM COEOUHEHUAMU B
ofbeMe 2 MKJI/JYHKY, pPasBeleHHumMr B DMSO B HOOJyJIOTapudMUUeCKU
TUTPOBaHHEIX KOHLeHTPpalUMax (HamboJblaga OIEITHAa A KOHLEeHTpalnd

cocraBaajsga 10 MxM, a KOHeuHasa KOHUeHTpauusa DMSO 0,5%), B TeueHue

TPUIOLATM MMHYT Opu 37 °C. BHOCJHEICTBUM KJIETKM CTUMYJIUPOBANN 2
MKJI/JyHKYy IL-2 (R&D systems, xar. N 202-IL-050) npmu KOHIeHTpaluuu
5 HD/MJI B TeueHMe TpUAOLATM MUHYT IIpu 37 °C. KileTouHHEe peaKluu
3aBeplaim nobaBJjieHUEM 2 MKJI/ JIYHKY JIMBUPYIIIETO Oybepa
(PerkinElmer, xar. N ALSU-PST5-A10K) c nocjenyomer MHKyOalMeMr B
TeueHMe IIATM MMHYT TIIPM KOMHATHOM  TeMIepaType. K  kJjeTkam
DoBaBJAaM 5 MKJI/JIYHKY akKlLelTopHoM cMecu (PerkinElmer, xar. N
ALSU-PST5-A10K) M MHKyOMpPOBaJIXM B TEMHOTe B TeueHMe OIHOI'O dYaca
IpM KOMHATHOW TeMIlepaType. BIOCJedOCTBMM K KJIeTKaM »nodaBjsaam 5
MKJI/JIYHKY @HOHOPHOM cMecu (PerkinElmer, xaT. N ALSU-PSTS5-A10K) wu
MHKYOUPOBAJIM B TEeMHOTEe B TeueHMe HOUM IIPpYM KOMHATHOM TeMIepaType.
B KOHeuHOM MTOTe ILJIJAHMEeTH CUMTHBAaJIM Ha Opubope PerkinElmer
EnVision @mng ofOHapyXeHUMS cUTHaJa OGJIyOopecleHLMM C paspelleHrueM II0
BpEeMEeHN . [lpouleHTHOE 3HaueHue IL-2-3aBUCHMOTO VHTMOMPOBAHMSA
PSTATLS omnpenessaaM IOIPpM OINHTHEX KOHIEHTpalMaxX COeOMHEeHUS U IOJI9
KaXIoTo COeIMHEHUS CTPOMJIM KPUMBYK  3aBUCUMOCTM OT HO3H WU
paccumTeBaIM ICsy. CoermmHeHMe ICsg PACCUMTHBAJIM MeTOOOM HeJIMHeMHOM
perpeccur, T. €. OyTeM aHallM3a CHUIMOMIAaJIbLHOTO OTBETa Ha OO3Y Ha
OCHOBAHUM KPUBOM IIOJYJIOTapUIMMUECKOTO TUTPOBaHMUA, IpedcTaBJIgolen
coboM BaBMCUMMOCTL Alpha-curxHaja oT KOHLUEeHTpalUMM COoeIVHEeHUd.
Alpha o3HauaeT TOMOTEeHHHM aHaJlM3 YCUJIeHUS JIOMMHEeCHeHIVM IIpU

COJIVMKEHUN ; Alpha-curHan npencTaBJIgeT cobon
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HDMMHeCHeHTHHﬁ/@ﬂyopeCHeHTHHﬁ CHIT'HaJl.

KileTouHulM aHagm3s I1FNo pSTAT4 (JAK1/TYK2)

Anasm3 AlphallSA (OCHOBaHHHM Ha TexHoJioTuM Alpha xoMnaHMU
PerkinElmer) IpOBOOMIIM IIYyTeM IIOCeBa CBeXepasMOpOXeHHEX - PBMC
(Biological Specialty Corporation) B 384-JIyHOUHHE ILJIAHMETH C
[IJIOTHOCTBIO 100 000 KJIETOK Ha o MKJI Ha OIoHY JIYHKY B
MOOMOUUIMPOBAHHOM 1o criocody  IyJapOeKKO cpene Mria (DMEM) ,
comepxamer 10%-10 »MOpMOHAJILHYH OHBUBID CHBOPOTKY (FBS) wm 1000
ME/Min  meHuumsiMHa #1000 MKD/MII CTpenTOMMUMHAa. BHocJencTBUU
KJIe TKU obpabaTHBaJIN COeIOMHEHV AMN B oOBeMe 2 MKJI/ JIYHKY ,
prasBeleHHBEMU B DMSO B noJiyJjiorapupMmue cKm TUTPOBaHHEX
KOHLeHTpaluurax  (HamboJibllasa OIBTHasA KOHLeHTpaluua cocTaejgaga 10

MKM, a KOHeuHasa KOHUeHTpaumusa DMSO 0,5%), B TeueHMe TpUIOLATU
MyHYT TmIpu 37 °C. Ilocjle 3TOTO KJIETKU CTUMYJIMPOBAJIM 2 MKJI/JIYHKY
IFNo. (PBL Assay Science, kxaT. N 11101-2) B KOHUeHTpauum 4 HI/MI

B TeueHMe TpUIOLATM MUHYT npu 37 °C. KjleTouHHe peakKlLWM 3aBepmaju
nobaBJieHMeM 2 MKJI/JIYHKY Jusupyomero Oydepa (PerkinElmer, xar. N
ALSU-PST4-A10K) ¢ nocJenywomey MHKyDalMelr B TedueHMe II4TVM MUHYT
IpM KOMHATHOM TeMIepaType. K KieTkaM n[obaBjaam 4 MKJI/JIYHKY
aKILEeITOPHOM cMecHu (PerkinElmer, KaT. N ALSU-PST4-Al10K) u
MHKYOUPOBAJIM B TEeMHOTe B TeueHMe OIOHOTO uYaca IOIpM KOMHATHOM
TeMllepaType. BrniocyjencTBuM K KJIeTKaM 000aBJIAIU 4 MKJI/JIYHKY
IDOHOPHOM cMecHu (PerkinElmer, KaT. e ALSU-PST4-A10K) u
VMHKYOMPOBAJIM B TEeMHOTEe B TeuUueHMe HOUM IIPpM KOMHATHOM TeMIepaType.
B KOHeUuHOM MTOTe ILJIAaHMEeTH CUMTHBAaJIM Ha Opubope PerkinElmer
EnVision mng ofOHapyXeHUS cUTHaJla OGJIyOopecleHLUMM C paspelleHreM IO
BpeMeHN. [lpoLleHTHOE 3HaueHue IFNo-3aBUCHUMOTI'O MHTUOUPOBAHUSA
PSTAT4 onpenesiaayM IOIPpM OINHTHHEX KOHIEHTPpalMAaX COeOMHEeHUS U IJI9
Kaxnooro COeIOVHeHU4d CTPOUIIN KPUBYIO 3aBUCHUMOCTHU oT OO3H U
paccumTeBaIM ICsy. CoemmHeHMe ICsg PACCUMTHBAJIM MeTOOOM HeJIMHeMHOM
perpeccumn, T. €. IOyTeM aHaJiM3a CUIMOMIAJIEHOT'O OTBeTa Ha LOO3Y Ha
OCHOBAHUM KPUBOM IIOJYJIOTapUIMMUECKOTO TUTPOBaHMUSA, IpedcTaBJIdlmen
coboM BaBMCUMMOCTL Alpha-curxHana oT KOHLUEeHTpalUMM COoeIVHEeHUd.
TepmmH Alpha omnpenejieH B HENOCPEAOCTBEHHO IMIPEeINeCTBYKIEM ONIMCaHUU

KJIETOYHOI'O aHaJIu3a.
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KjleTOoUHHl aHadn3 GM-CSF pSTATS (JAK2/JAK2)

AHasm3 AlphallISA (OCHOBaHHHM Ha TexHoJioTuM Alpha xoMnaHMU
PerkinElmer) NpOBOOMIIM IIYyTeM I[IOCeBa CBeXepasMOpOXeHHEX - PBMC
(Biological Specialty Corporation) =B 384-JIyHOUHHE IIJIQHIETH C
moTHocTrio 30 000 kJjJgeTok Ha 4 MKJ Ha OIOHY JyHKY B HBSS,
comepxameM 0,1% BSA, ©6e3 conmepxaHuda 1gG wm npoTeas3sn (Jackson
ImmunoResearch, KarT. \E 001-000-161) . Brocaoencreum KJIETKU
obpabaTHBa M COeIMHeHMIMM B oO0beMe 2 MKJI/JYHKY, pasBeIeHHEMU B
DMSO B HOJyJIOTapUOMMUECKM TUTPOBAHHEX KOHILEeHTpaluuax (HauboJbliad

OIIEITHad KOHLIeHTpaluusa cocTajgaja 10 MM, a KOHeuHasd KOHIEeHTpalus
DMSO 0,5%), B TeueHuMe TpuOLaATK MMHYT InOpu 37 °C. 3BaTeM KJIETKU

CTUMYJIMPOBAJIM 2 MKJI/JIYyHKY GM-CSF (R&D systems, xar. N 215-GM-

050) mpu kKoHUeHTpaluu 11 0OI/MJI B TeueHMe MNATHAOLATYM MUHYT IOIpu 37

°C. KiieTouHEle pearumum 3aBeplianm nobaBJieHVEM 2 MKJI/ JIYHKY
JIMBUPYIIETO Oybepa (PerkinElmer, KaT. N  ALSU-PST5-A10K) C
nocjenymomen MHKyOaumMey B 2 TeueHMe IIATM MMHYT IOpM  KOMHAaTHOM
TeMIepaType. K kKJeTkaM »HoOaBJalIM 5 MKJI/JYHKY aKIeNITOPHOM CMeCcu
(PerkinElmer, xar. N ALSU-PST5-A10K) u MHKYyOUPOBAJM B TeMHOTEe B
TeueHMe OIHOT'O uYaca IIpM KOMHATHOM TeMIepaType. BIOCJIeICTBUM K
KJIeTKaM »oBaBJISIM 5 MKJI/JIYHKY HOOHOPHOM cMecu (PerkinElmer, kam.
N ALSU-PST5-Al10K) u WMHKYyOMpOBaJM B TEMHOTE B TeUEHME HOUM IIpU
KOMHAaTHOM TeMIepaType. B KOHeUHOM MTOTe IJIaHMEeTH CUMTHBAaJIM Ha
npubope PerkinElmer EnVision oJisg oOHapyXeHM cCuTHaJa
GIIyopecleHIMM C pa3pelleHreM 10 BpeMeHU. IIpolleHTHOe 3HaueHue GM-
CSF-z3apuCcuMOTIOC MHIMOMpoBaHMA pSTATS onpemesisajiM IOpU  OIBTHHX
KOHIEHTPpalUMAaX COEeOMHEHUS M IOJS KaXIOoT'o COeIVMHEHMS CTPOWMJIM KPUBYIO
3aBUCUMOCTH oT IOO3E n PaCcCUMTEERaJIU ICsp. CoenmHeHMe ICso

pPacCUMTHEHEAJIMM MeTOIOM HeJIMHeMHOM perpeccumn, T. €. IIYyTeM aHaJliM3a

CUTMOUIAJIEHOTO oTBEeTa Ha nosy Ha OCHOBaHUU KPUBOM
IOJIYJIOTapudMUUIEeCKOTO TUTPOBaHUA, IpencTaBJIgKIeN cobon
3aBUCUMOCTEL Alpha-curHajla o0T KOHUEHTpaluM coeluMHeHud. TepMuH

Alpha omnpeznmejyieH B ONMCaAHMM KJeTOYWHOI'O aHamza I1L-2 pSTATS

(JAK1/JAK3) .



94

Tabauiua 5. JJaHHBEEe KJIETOUHOTO aHaJr3a

IL-2 pSTATS IFNa pSTAT4 GM-CSF pSTATbS
NccriegyeMoe
(JAK1/JAK3) ICso| (JAKL1/TYK2) ICsq (JAK2/JRAK2) ICsg

coenuHeHNUE
(HM) (HM) (HM)
Ip. 1 21,6 59,5 83,9
p. 2 9,0 20,8 61,0
p. 3 6,4 10,1 21,9
p. 4 35,5 64,7 119,4
Ip. 5 6,4 38,1 28,9
IIp. © 6,7 39,4 25,1
Ip. 7 9,7 38,5 67,3
IIp. 8 20,6 42,8 33,8
Ip. 9 11,2 35,9 26,9
Ip. 10 16,8 40,4 44,6
Ip. 11 49,1 96,5 201,5
p. 12 13,9 81,4 75,4

Mpumepsl 1-12 wuccjenoBaliM B aHaJlM3ax  pPacTBOPMMOCTM U
IIPOHMIIAEMOCTM. PesyJbTaTH aHallM3a PacTBOPMMOCTM IIpPeNCTaBJIEHH B
Tabauie 6, o3alJlaBJIeHHOM «JaHHBE aHajlM3a pPacTBOPUMOCTU, a
pe3yJbTaTH aHaJiM3a I[IPOHMIIAeMOCTM IIpenOCcTaBJIeHH B Tabjuue 7,
o3arjlaBjiIeHHOM «JaHHHEe o OpoHMLaemMocTu MDCK-MDR1». OTM aHaJM3H
PacTBOPUMOCTHM M IIPOHMIIAEMOCTM OIIMCAaHE HWXe IIOLH 3al'0JIOBKaMu
«AHAaJIMU3E PacTBOPUMOCTHU» u «AHAaJIM3BH IIPOHULLAEMOCTU»
COOTBETCTEBEHHO.

AHaJIM3E PacTBOPUMOCTHU

VsMepeHMS pPacTBOPMMOCTM I[IPOBOOWIM B CJeOynlMxX cpelmax IJisd
VM3MEPEHUS PaCTBOPMMOCTHM: MMUTaLUMSa XKeJyIOUYHOTO Ccoka (34,2 MM
xJopuna HaTpua M 100 MM COJISHOM KUCJOTH) WIM MMUTALUMI KUNeUHOTO
coka (Hatomak [pH 6,5]: 3 MM TaypoxojlaTa HaTpuUH, 0,75 ™M
JeunuTruHa, 28,4 MM OIOHOOCHOBHOTO dbochdara HaTpus4i, 8,7 MM
rMopokcuma  HaTpma uo 105,9 MM xJjiopuna HaTpudg) .  Mccienyewele
CoenMHeHMd pacTeopsaium B DMSO B koHUeHTpaumu 10 MM. HMcciaenyeMee
coeIMHeHMsa no3upoBam (20 wMwrJj) B I[wraHmeTH Nunc 1-mL-96-Deep-
Well-PP m DMSO wmcHapdaM IIyTeM IIpOoOyBKM azoToM m3 TurboVap 96 B

TedueHMe 6 UYacCoOB MM OO [IOJIYUEeHMS CYXOT'O OCTaTKa. BIOCHeOCTBUM B
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JIYHKY, COIepXallyld CyXoe TBepIoe BemecTBo, nobaBjasaian 400 MK
CpeInbl IOJd pPacTBOPEeHUA. KojsmaukoMm Pre-S1it Well Cap TLJIOTHO
3aKpPEBaJIN BJIOK JIYHOUHOT'O IJIaHIleTa n IIPOOEH VMHTEHCHBHO
IepeMellMBalXM B TedeHMe 2-5 1@OHeM IOpM TeMIepaType OKpyXaKmen
cpeznel. [lo 3BaBepllieHMM IIepMola MHKyOaluuu OpoOE OQUILTPOBAJIM UYepes
duIerTpOBaJIbHEIL IIJlaHmeT AcroPrep 1-mL-96-Filter B HOBHEM ILJIQHIET
2-mL-96-Deep-Well-PP u cCyHepHaTaHTH I[IOAOBEepTajM KOJMUUECTBEHHOMU
OlLleHKe [IOCPEenCcTBOM YO-B3XX C MCIIOJIbL30BaHMEM 3-ToueuHOM
KaJIMOpOBOUHOM KpMBOM B maOmanaszoHe 0,004-0,55 MM. PacTBOPMMOCTH
O0JIg KaXOOT'O COeNOMHEeHMSA PaCCUMTHBAJM I[I0 CJeOyolleMy YPaBHEHMIO:

Ilaomane nuka npooki
Cpenunii KO3((HIHEHT OTKIHKA 0T 3 CTaHAapTOB

PactBopumocTs =

B3HaueHMs PaCTBOPMMOCTM HaxXOOMJIMCEL B 1ImanasoHe 4-400 wMxM.
BHaueHMA 3a OpenejiaMM STOTO OMalasoHa peIlucTpupoBaM Kak < 4 MM
i > 400 MKM. 3HaueHUSI PacTBOPUMMOCTHM PETUCTPMPORBaJM OO TexX II0op,
IoKa MCcJeOyeMoe CoeIMHeHue OBUIO OOCTaTOYHO CTaOWMJIbHBEIM  IJIA
BHIIIOJIHEHMSA COOTBETCTBYKIEIO OIIpelelJIeHUS PacTBOPMMOCTH .

Tabamua 6. laHHBEE aHaJM3a pacTBOPUMOCTH

NccregyeMoe PacTBOpUMOCTE PacrBopumocTs SIF
coeIMHeHMe SGF (MKM) (MKM)
A > 400 > 400
B > 400 75
C > 400 > 400
p. 1 > 400 387
p. 2 > 400 > 400
p. 3 > 400 > 400
p. 4 > 400 > 400
Ip. b5 > 400 198
p. 6 > 400 > 400
p. 7 > 400 81
Ip. 8 > 400 > 400
Ip. 9 > 400 > 400
p. 10 > 400 359
p. 11 > 400 > 400
p. 12 > 400 > 400
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AHaJIM3E NPOHMUIIAEMOCTHU

V3mepeHMs [IPOHUIIaEMOCTHA MTPOBOONIIN B COOTBETCTBUU C
npoTokoJioM Cyprotex ¢ MCHOOJIB30BaHMEM KJIeTOUHOM JmHMM MDCK-MDRI,
IIOJIydeHHOM oT kKoMmaHuu NIH (r. PokBMJIJI, mTaT Mspuinenn, CIA).
KjleTkn Mexnoy Iaccaxamu 6-30 BHCeBaJiM Ha IIJlaHmeT Multiscreen
plate™ (Millipore) ¢ IUIOTHOCTBID KJIE€TOK 3,4x10° kJjeTok/cM?> u
KYJILTUBUMPOBAJIM B  TeueHMe Tpex IHeH, [IocJie 4Yero  BHIIOJHAJIM
MCCIJIeIOBaHMAad IIPOHMIIAeMOCTM. KJIeTKM B 5STOM aHaJMs3e of0pasyrT
KOTEe3MBHEM JIMCT M3 OIHOTO CJIOS KJETOK, 3BaloJIHAKIMUM IIJIomanb
[IOBEPXHOCTM UYallkM IJIA KYJIbBTUBUPOBAHUA, TakXe M3BECTHHM Kak
KOHOJIIODHTHEM MOHOCJION, a Ha YyeTBEepPTHN IOEHb UCCIenyeMoe
CoenMHEeHNe noaBJiau Ha alrKaJIibHYIO CTOPOHY MeMOpaHH u
OTCJIEXMUBAJIM TPAHCIOPT COeOMHEeHMS uepes MOHOCJOM B TeueHne 60
MUHYT .

B npocroM m 0Gas30BOM crocofe BBeleHMSI TepMMHOB A M B, uyacTo
MCIIOJIE3YEMEIX B TaKMX aHajlu3ax, anmMkaJjibHasa (A) CTOPOHa WK
KOMIIapTMeHT Oof0BhekTa IIpeIcTaBJsgeT coBoM CTOPOHY TakKoTro of0BhekTa,
KOTOopasa OTKPHETa B IIPOCBET WMJIM BHEMHIOKL Ccpeny, a 0OaszojaTepalibHas
(B) CTOPOHA WM KOMIIAPTMEHT IIpelcTaBJjsgeT coBoM CTOPOHY WM
KOMIIAPTMEHT TaKoTo O00BeKTa, KOTOPHM OTKPHT, KaK I[IpaBMJIO, BO
BHYTPEHHKID Cpeny, OXBaThHBafd I[IPOTUBOIOJOXHYK CTOPOHY. HamnpuMmep,
ecJM TakoM oBBeKT B KauecTBe IIpuMepa IIpelcTaBJgeT cobom
SIOMTEeIMAJIbHYD KJIeTKY KUIeUHMKa, TO allMKaJlbHasd CTOpoHa TaKou
KUIIEUHOM  KJIETKU BymeT IpencTaBJIATh coBoM  CTOPOHY  KJI&eTKWU,
OTKPETYID B IPOCBET KMIIEUHMKa, a 0Oas3ojlaTepallbHad CTOpOHa OymerT
IpedCcTaBJIATL COOOM CTOPOHY, OTKPHTYI B KPOBEHOCHOE PYCJo.

VccrenyeMele COeIMHEHMSa pacTeopsain B DMSO B koHUeHTpauum 10
MM. PacTrBOpPH oJjs OO3UPOBaAHUS rnoJiydaJjm nyrem pas3baBJIeHUA
MCCJIeOYEMOTO COeIVHeHUH aHaJUTUUECKUM OydbepHEM pPacTBOPOM
(cBajlaHCHUPOBAHHLEI COJIeBOM pacTBOp XoHKca), pH 7,4, OO KOHEUHOMU
KoHIleHTpauuu 5 ™MxM. [IJg OleHKM alukajbHo-0a3oJaTepalJbHou (A-B)
[IPOHUIIaEMOCTHU By bepHB pPacTBOp M3BJIEKAJIN n3 anMKaJbEHOTO
KOMIIapTMeHTa W 3aMeHAJM PacTBOPOM IJSA OO3UPOBAHUSA WMCCJIEOyeMOoTO
COENMHEHMS, COIepXallMM WJIM He COIOepXallMM MHIMOMTOP INIMKOIPOTEMHAa

[NPOHULIAEMOCTHU (P-DJIMKONPOTENH, PgP, P-gP, Pgp NI P-gp)



97

sJakpumap (2 MxM). ag oleHkM 0OaszojaTepallbHO-aluKajJbHoM (B-A)
[IPOHUIIaEMOCTH By bepHB pPacTBOp yoansany U3 IOOMOJIHUTEJIBHOT'O
[JIaHIIETAa WM BaMEHAJIM €TI0 PacTBOPOM IJIS OO3MPOBAHUSA MCCIedyeMOT'O
coeIMHeHMUd. VIHKyOalMM BHIIOJHAJIM B IBYX IIOBTOpeHMAX nOpu 37°C B
atmochepe 5% CO, C OTHOCHUTEJILHOM BJaXHOCTBbI 95%. Kaxoell aHalus
BKJIOUAJI B Ccebd Takue 3TaJIOHHEE MapKeph, KakK I[IPOIIPaHOJIOJN (BHCOKASA
IPOHMLIAEMOCTE) M Ipas3o3uH (cydbcrpaT PgP). Ilociie wmHKyOauuM B
TedeHrMe 60 MMHYT alukKaJlbHBEIEe M 0OaszojlaTepallbHEEe NpoOH pa3BOOMIIM, a
VCCIIey €EMBIE COeOMHEHNUS KOJIMUECTBEHHO OlLleHMBAJIA c [IOMOIILIO
XX/MC/MC, MCNOJB3YS 8-TOUeUHYID KaJMOPOBOUHYI KPMBYI B OMala3oHe
oT 0,0039 oo 3 MKM C COOTBETCTRBYKIMM pa3BeleHMeM IIpo0
(KOPOOULMEHT prasBeneHmd aklenrtopa=1; KOBOOULIMEHT pasBeleHnd
moHopa u C¢=10). KosdpduureHT HOpoHMIAEeMOCTU (P.y,) IS KaxOooro

COeIMHEHMSA PacCCUMTHBAJIM IIO CJIelyK leMy YPaBHEHUO: Pﬂm=(dQ/dt)/(Co

X S), roe dQ/dt 1mpenmcTaBjgsgeT coBOM  CKOPOCTH  MPOXOXIEHUS
JleKkapCTBEHHOTO CpeacTBa uepe3 KJeTku, Co OpeacTarjseT cobou
KOHIEeHTpalM B KOMIAPTMEHTEe IOOHOpa B HYJIEBYK BPEMEeHHYKD OTMETKY,
a S mnpencraBJygeT cofoM IJomanb KJISTOUHOT'O MOHOCJOS.

[IpOlleHT BOCCTAHOBJIEHUS M3MEePIJIM IJIS BCeX YCJIOBUM MHKYOALUM.
Chiy7i U3MepPeHnI He BHISBUJIN HeIOIly CTUMOTO CBASLBAHUSA
coeIMHeHMe/IJlaHmeT nIm HaKOIJIeHUS CoeIMHEeHUS B KJIETOUHOM
MOHOCJIOE.

Bo BToOpoM U TpeThbeM CToJOUax TabJauie 7 IIoKas3aHH 3HaUeHUI
Papp(a-p) IDJIA alMKaJbHO-0a30JlaTepallbHOTO TPaHCIOpTa COeOMHEHMA C
MHITUOMTOPOM P-TUyIMKONpOTerHa (TpeTulr cToJifell, o0003HAUEHHHM Kak
P€ippan)) s KOTOPHEM IOpedcTaBJga]l coboM 2JjaKpumap, n ©6e3 Hero
(BTOpoM cToJifel) . Puppap I[IOKa3HBaeT CTEIeHb IPOHMKHOBEHUA Yepes
KJIETKU B OaHHOM aHaJmuse, IpencTaBJIas cobomn MOOEeJIb
TPaHCKJIETOUHOTO TpaHCIopTa dYepe3 Pgp-3KCOpeccHpyomye  KJIeTKU,

TaKNre Kak ng—SKCHpeCCMpyDMMe KIIETKNM XeJIYOOUHO-KMIIEYHOI'O TpaKTa.

SHaueHMsd P®.pp (a-B) (Papp (a-B) B IPUCYTCTBUU MHTUOUTOPA P-
TJIMKOIIPOTENHA) , [IpUBEeOeHHEE B cToJiB1e 3, onpeneJjieHE niig
[IOOTBEPXOEHNI  POJIU P-rmymMkoInpoTerMHa B OTTOKE COeIVMHEeHNId . B

JyeTBepTOM CToJOUe Tabjuubl 7 TIIOKa3aHB 3HaueHMA Papa) IOJ4

GaSOﬂaTepaﬂbHO—aHMKaHbHOPO TPaHCIIOpTa COeIIVMHEHNA. OTHOWEeHU I
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OTTOKAa MCCIelyeMOT'O COEeIMHEHWUS IIPUBEINEHE B IIATOM CTOJOIE TaOJ ML
7 B BUOE P.ppsa)/Pappar C MCIOJIb30BAaHMEM COOTBETCTBYKIMX 3HAUYeHUN
KonddUIIMeHTa MIPOHUIIAEMOCTH M3 UeTBEpPTOIO UM BTOPOTO CTOJOLOB TOM
Xe Tabsmusl. OTHOMEHMSA OTTOKa (IATasd KOJOHKa, Tabiuiua 7) BO BCex
crydaax IOIpeBHmalnT 2 O COoeOMHeHUM (A) - (c), a Takxe OJ4
coeIMHeHUM TNOp. 1-12, dYTO YyKas3HBaeT Ha HaJluMuMe OTTOoKa IJS BcCex
TakMx COoeIVHEeHUM.

SHaueHud Pgappap) B CTOJNOLE 2, KakK IIPaBWUJIO, ABJIALTCH HUSKUMU
M COIIOCTaBMMEIMM CO 3HaUeHMAMM IIJIS STAaJIOHHHEX coeIMHeHUM (A)- (C),
a Takxe coelIMHeHuMM nOp. 1-12. 39Ty HM3KMEe 3BHaAUeHMsS YyKasHBalT Ha
HM3KYK I[IPOHMIIAEMOCTL MOJIS BCeX TakuX COeIVMHEHMUM, UYTO OOYCJORJIEHO
OelicTBUEM P-rimkonpoTeunHa, [IOCKOJIBKY BCe TakKue COoenMHeHus
npencTaBJsgioT cobor cyObCcTpaTH P-TUIMKONIPOTEMHa, Ha UYTO YKasHBaoT
3HaueHusd, IIpMBeleHHEe B cCcToJibue 5 (Bce npeBemainT 2). UToOH
crnejlaTh BHBOI O HUMBKOM IIPOHMUIAEMOCTM, 3HaueHMUs, I[IPUBEIEeHHHE B
TpeTbeM UM uYeTBepTOoM cTojbuax (P pmas) " Papea COOTBETCTBEHHO),
OOJDKHEL OBTH HU3KMMM. OOHAKO DSTM IOaHHBEE I[IOKAa3HBAalT, UYTO 3HAUEHUA
Popp (8-a) I0JIS COeIUMHEeHUMN (A) - (C) BHIIE, yeM COOTBETCTBYIIME
3HaueHuda OJIS coelIMHeHuM np. 1-12.

[IeJIOCTHOCTEL KaXIOT'O MOHOCJIOS OTCJIEXMBAaJIM I[IYTEeM M3MEepeHUs
IIPOHUIIAEMOCTM IJIA Jioludpepa XeJTOTo C IIOMOMBL (QIIYOPUMETPUUECKOTO
aHaJm3a. JaHHOe MCCJeldoBaHMe IIokKazaJio, UYTO KJIeTKM B JaHHOM
aHaJlM3e COXPAaHAJNIM YIOBJIETBOPUTEJILHEM KOHOJIIOSHTHEM MOHOCJION.

Tabmauua 7. JaHHHEe O OpoHMIlaeMocTrn MDCK-MDR1

MDCK-MDR1 MDCK-MDR1 MDCK-MDR1
Viccrenyemoe Papp(a-p) PCapp(a-B) Papp (8-2) Papp (8-n)/
coeIMHeHMue* * (107 cMm/c) (107 cm/c) (10°% cm/c) Papp (a-B)
npu 5 (MKM) opu 5 (MKM) npu 5 (MKM)
A 1,3 22 55, 3 43
0, 4 1,7 23,5 59
C 0,5 2,5 23,1 46
1,9;
p. 1 < 0,5; 0,4 < 0,5; 1,1 0,9; 1,1
3,3
p. 2* 1,1 1,6 4,8 4,4
> 41; >
Mp. 3 < 0,4; < 0,5 2,3; 1,6 17; 16 .
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p. 4 0,1 0,5 1,3 8,7

> 4,8;
p. 5 < 0,4; < 0,5 0,7; 0,5 1,8; 2,1

> 4,5

> 8,4;
p. 6 < 0,3; <0,3 0,9; 1,1 2,5; 2,6

> 8,7
p. 7 < 0,4 1,2 3,6 > 9
p. 8 0,1 0,5 1,7 11,5
p. 9 < 0,4 0,6 1,8 > 4,2
IIp. 10 < 0,4 1,1 7,1 > 16,9
p. 11 < 0,4 0,8 1,1 > 2,9
p. 12 < 0,5 0,6 1,1 > 2,2

* HadaJjlbHas KOHILEHTpalusa cocTaBwuia > 7 MKM g ycJoBum A-B,
A-B (c nJiakpumapoM) u B-A.

** FEcamM He YyKaszaHO MHOe, coeamHeHusa (A)- (C) m np. 1-12
MCCJIeOORBaJM B KOHUeHTpauum 5 MxM. [JIa IOaHHBX, I[IOKa3aHHEX B
Auelkax C OBYMA TOUKaMM HOaHHHBX, COeOMHEHMS MUCCJelOoBaJiM OBAaXIH.

VccyenoBaHMa B YCJOBMAX 1n VIVo

[lpoTokoJ 1 mepopalJibHOTO OO3UPOBAHUS

TpeM camkaMm Memel C57BL/6 He HaTomak I[IepopalJibHO BBOIWIIN

uccjenyeMoe CcoeIMHeHVe B 2 mo3e 25 MI/KD  IepopaljIbHO B BUIE

pacTBopa B 20% TMOpOKCUIpOOUII-OeTa-lLUKIJIomekcTpuHe (HPBCD) B nmose
5 mi/xr. Ipobun KpoBU cobupanan udvepes 0,5, 2 m 4 u nocje BBeOeHUS
OO3E TIIOCPENCTBOM KPOBOTEUEHMS M3 pPeTpoopdMTalIbHOTO CHMHYCAa WK
BEeHOIYHKUIMM OOPCAJIbHOM IJIIOCHEBOM BeHHl. IIpoOH KpPOBM cCcobupalu B
NIpoBUPKK, CcoIepXale aHTUMKOATYJIAHT (TelapMH HaTPpUA), W [IOMEIaJIu
B KUIOKMM Jem. Opaklimio ILJIa3MEl OTIEJAJM LeHTPUOYTUPOBaHUEM U
saMopaxupaau nopu —-20 °C B TeueHme mo 4 u m -80 °C uyepes 4 u 1o
IpoBeleHUI aHaJlM3a BCKope TIocje cbopa npod. IIpodu o00HOUHOM
KUIIKKM cobupaiu dYepe3 4 U Iocje BBeIeHMA »Oo3bl. OT HauaJja CJelon
KUIIKY BHpes3aJIu Opody oDOOOUHOM KUIKM pasMepoM 4-6 CcM, paspesalm
ee IO IMPOOOJILHOM oOCH, a TBeploe COOEepXMMOe yIaJldaIM IIyTeM
IPOMBIB KM 2 MJI  QUBMOJOTMUECKOTO  pacTBoOpa. OBOOOUHYK  KHUIIKY
OOIOJIHUTEJIBHO IIPOMEIBAJIM, IIOMemas ee B 5 MJI COJeBOT'O pacTBopa u
BCTPAXUBAJIM B TeueHMe 5 cekyHI. BroocjencTeumu Opody o0OOIOUHOM

KHMIIKM IIpOMOKaJIM »OOoCyXa, B3pellMBaJlM M T'OMOT'€HM3MPOBaAJIM B BHMIOE
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cMecu 1 dyacTu TKaHM () M mo 4 uyacTem BOAOH Ijaa BOXKX (M) .
KoHUeHTpalluM COeIMHEHMSA B IJla3Me M TOMOTeHaTe OOOONOUHOM KUIIKU
OIpelesialy C TIIOMOmMBK KOJMUECTBEHHOM XUAKOCTHOM XpoMaToTpaduu C
TPeXKBAOPYIIOJILHEM MaCC-CIeKTpOMeTpuen (KX/MC) . 3TOT HOPOTOKOJI
MCIIOJIbE30BaJIM  IJid OLleHKU CJeOIyHIUX  MCCJIeNyeMHX COenVHEHUN ;
coemuHenusa (B) m (C) u npumepH 6 m 11.

[IpOTOKOJI 2 HepOopalIbHOT'O HOO3UPOBaHUA

TpeM camkam wMemed C57BL/6 He HaTomak I[IepopalJibHO BBOIMIIN
uccienyemMoe CcoeIMHeHMe B Hgo3e 25 MI'/KID  epopajIbHO B BUIE
pacrBopa B 20% HPPBCD B mose 5 Mi/kr. IIpoOH KPOBU COOMpaIM Uepes
0,5, 2 m 4 u 1ocjye BBeOEeHMA NO3H I[IOCPENCTBOM KPOBOTEUEHUS U3
peTpoopBUTalIbLHOTO CHMHYCa WM BEeHOIYHKUMM »OOPCaJIbHOM ILJIICHEBOM
BeHbl. [IpoOH KpPOBM coOMpaM B IPOOMPKM, COOepXallMe aHTHUKOATYJIAHT

( reliapmH HanMH) ’ u ImoMemaJin B KUOKUY  JIemd. dpakrumo I1JIa SMEI
OoTHOeJIAJIN HeHTpM@yI‘MpOBaHMeM " 3aMopaxmealin IIPpU -20 °C B TeueHue

o 4 u um -80 °C uepe3 4 u [0 IpOBeleHMS aHaJIM3a BCKOpe Iocje
cbopa 1mpod. Ipode 0OOOOUHOM KMIIKM cobupaau dYepes 4 U 1ocje
BBeIeHUsS Oo3u. Uepes 2 CM OT Hauvajla CJeloM KUIIKM BHpe3aliM Ipody
O0BOOOUHOM KMIIKM pa3MepoM 4 cM, pa3pesaliM ee II0 MNPONOJILHOM OoCHu, a
TBepIOe COoIepXuMoe yIaJIaIM IIYyTeM IIPOMEBKM 2 MI QOUM3MOJOIMUECKOTO
pacrBopa. OOONOUHYK KUIKY OOIMIOJHUTEJIBHO IIPOMBEIBAJIM, IIOMEmas €€ B
5 MJ COJeBOI'O PpacTBOpa WM BCTpAXMBaJIM B TeueHrMe 5 CeKyHI.
BriocjiencTBuM Opody OOOOOUHOM KMIIKM I[IPOMOKAaJIM OOCYyXa, B3BellMBaJl
¥ TOMOTEHMIMPOBAJIM B BHMIEe CMecCH 1 dYacTu TKaHM (T') M mo 4 dacTen
BoOoel mJjg  BOXX (Mi1) KoHIleHTpallM  COeIOUHEeHUd B rJjiasMe u
ToMoTeHaTe OOOINOUHOM KMIIKM OIPemOeiasM C IIOMOMBI KOJMUeCTBEeHHOM
XUOKOCTHOM XpoMaToTpaduy C TPexXKBaIPYIOJLHEM MacC-CIeKTpoMeTpuen
(XX /MC) . 3TOT IIPOTOKOJI MCIIOJIE 30BaJIn oJid OLIEHKU CJIeOYIOIMX
WCCIIenyeMEX COeOVHEHUMV: coeIuHeHMe (A) u npuMeps 1-5, 7-10 m 12.

IIpoTokoJ 3, OO3MPOBaHME BHYTPL OOOIOUHOW KMIIKU

T'pynna MHTPaoBOOOUHOT'O (i.c.) OO3MPOBAHNUA . [Tocuie
MHTAJIAUMOHHOM aHecTesur M30QJIypaHoOM TpeM caMkaM Mbmel CH7BL/6 He
HaTomak BBOOWJIV BHYTPBb 0B0oIoUHOM KUK COenMHEHHUE yepes

HeBOJILIION paspe3 B OpPKMHOM CTeHKe C IIOMOMBI MIpHUlla M MIJIE B J0O3e

5 MI/KT B BuIe pacTBopa B 20% HPBCD B obbeme mos3el 1 MI/KT. [IpOOH
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KpoBM cobupanu dyepes 0,5, 2 m 4 u 1ocJe BBeIeHUHA JO3H

IIOCPEeNCTBOM KPOBOTEUEHMS U3 PeTpoopOMTalIbHOTO CHMHYyCa. I[IpoOH
KPOBM CcoOMpaldy B MOIPOOMPKM, COIepXalre aHTUKOATYJIAHT (TelapurH
HaTPUA), U IOMemaJyM B XUIOKMK Jen. OpakKUuio IJIa3Mbl OTIEJIAJIN

eHTPUOYyTUpOBaHMeM ¥ 3aMopaxuBanv npu -20 °C B TeueHre OO0 4 U u -

80 °C uepes 4 u @§o mpoBeleHMA aHaJdM3a BCKope Iocje cbdopa Opod.
[IpoBu OOOOOUHOM KMIIKM cCcobupalu dYepes 4 U I[I0CJe BBeOeHMS ITO3H.
Uepes3 2 CM OT Hauvajla CJeNOoM KUIKM BHpesaX Hpody OO0O0IOUHOM KUIIKU
pazMepoM 4 CcM, paszpes3ajM ee IO I[IPOOOJIBHOM OCHM, a TBepHmoe
COOEPXMMOE VIaJlan IyTeM  [IPOMEIBKU 2 MJI OMBUOJIOTUUYECKOTO
pacTeopa. OOOOOUHYK KMUIIKY HOOIOJIHUTEJILHO I[IPOMEIBAJIM, IIOMellad ee B
5 MJI COJIEBOTO pacTBoOpa M BCTPpAXMBAJIM B TedeHMe 5 CeKyHI.
BrnocyencTBUM HOpoOy OOOMNOUHOM KMUIIKM I[IPOMOKAaJM IOCyXa, B3BellMBaJM
¥ TOMOTEHM3UpPOBAJM B BUIe CcMecu 1 YacTu TKaHM (T') m mo 4 dYacTeM
BOOE Oy BOXX (MiT) KoHueHTpauum  COeOMHEeHMd B IJla3Me U
ToMoTreHaTe OOOIOUHOM KUIIKM ONPeleliajiM C IIOMOUIBI KOJUUeCTBEeHHOM
XMOKOCTHOM xXpoMaTorpadur C TpexXKBaOpPYIOJIBHEM MacCC-CIeKTpoMeTpHuen
(XX/MC) . DBTOT MNPOTOKOJ MWCIOJbL30BaJM MOJIS OLEeHKM MHTPAaoOOIOUHOTO
OO3MPOBaHUA CJIeOYRIUX MCCIeOyeMHX COeOVHeHUMV: HpuMmeph 1, 3 u 4.
CoenvHeHMsa IHOp. 1-12 »OONOJHUTEJBEHO OLEeHMBalIM II0 OQUBUKO-—
XVUMHUUECKMM CBOMCTBAaM, IPpMBEeIeHHBIM B Tabiauile 8. 3HaueHusda cLogP u
tPSA paccumMTHBaIM C nomombilo ChemBioDraw Ultra 14.0, 1me P
npencrapjageT cobol kosddMIIMeHT pacHnpeleljieHMsa nN-OKTaHOJI/Boma.
[Imomanb TOINOJOTUUECKOM IIOJIAPHOM MHoBepxHOCTUM (tPSA) pacCUMTHBAIU
Kak CyMMy IIOBEPXHOCTeM BCexX IIOJIAPHHX aTOMOB, TJIaBHHEM 0Opa3oM
KMcJopona M asoTa, Takke BRJKUas I[IPUCOeIMHEHHEE K HUM aTOME
BOIOPOIA .
Tabmuua 8. HeKOTOpHEe OQUBUMKO-XMMHUUECKHME CBOMCTBa COeOMHEHUM

np. 1-12

# IOHOPHI # AKLENTOPHl |# CHnocoBHBE K
NccaenyemMoe
cLog P tPSA BOﬂopOﬂHoﬁ BOHOpOﬂHOﬁ BpalleHMIo
coelgMHeHue
CBA3U CBSA3U CBSA3U

p. 1 0,94 113,11 3 5 9

p. 2 2,31 88,17 2 4 3

p. 3 1,58 92,88 2 4 9
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Mp. 4 0,54 116,67 2 5 6
p. 5 0,24 102,11 2 5 5
p. 6 0,86 102,11 2 5 6
p. 7 1,25 116,67 2 5 6
p. 8 1,13 113,11 3 5 6
Ip. 9 1,14 108, 48 2 5 5
p. 10 1,35 116,67 2 5 6
p. 11 1,50 117,27 3 5 5
Ip. 12 0,57 113,11 3 5 6
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$OPMYJIA MBOEPETEHNUA

1. CoemuHeHMe, BHOpPaHHOe M3 TIPYIMIE, COCTOANleM M3 CJeIyRMUX
COeIVHEHUN

2-(1-((1r,4r)-4- (UuMaHOMETWMJI) ULMKJIOTeKCMJI) -1, 6—
ourunponMmunaso [4, 5—d] nuppotio [2, 3-b] mupuanH—2-uil) —N- (2-TUOPOKCHU~—
2-MeTWJINPONIWII) alle TaMUI ;

2-((1r,4r)-4-(2- (1H-mvmga3z30oji—4-wmJj) mMmgaso [4, 5-
d]nuppoJio [2, 3-b]lnupuarH-1 (6H) —1JI) UMKJIIOTEKCUII) alle TOHUTPWII;

2=-(1-((1r,4r)-4- (UuMaHOMETWJI) ULMKJIOTeKCMJI) -1, 6—
ouruoponMmnoaso [4, b—d] nupposio [2, 3-b ] nupuouu-2-wui) - N-
(UMKJIOIIPOIMIIME TIJI) alle TaMUL ;

N- (2-umaHonsTuj) -2-(1-((1r,4r)-4- (UMaHOMETWJI) UMKIIOTEKCUJI) —
1, 6-ourungpoumMmmrnaszo [4, 5-d]ouppoJio [2, 3-b] IupuInH-2-1JI) alle TaMUIO ;

2-(1-((Ir,4r)-4- (UuMaHOMETWJI) UMKJIOTeKCMJI) -1, 6—
ourmoponMmnoaso [4, 5—-d] nupposio [2, 3-b] nupuamnH-2-ui) —N- (TeTparmopo-
2H-nimpaH-4-w1J) aueTaMun ;

2-(1-((Ir,4r)-4- (UuMaHOMEeTIJI) UIMKJIOTeKCMJI) -1, 6—
ournoponMmnaszo [4, b—d] nuppodio [2, 3—-b] nupuanH-2-ui) —N- ( (TeTparugpo-
2H-upaH-4-1JI) METWJI) alleTaM1I ;

N- (2-umaHo-2-MeTujnponui) —2- (1-((I1r,4r)-4-
(LMaHOMe TWJI) UMKJIOTeKCWI) —1, 6—ourunponmMmaas3o [4, 5—d] nuppogo [2, 3-
bl OupuoMH-2-1JI) alle TaM11 ;

2-(1-((1r,4r)-4- (UMaHOMETWJI) LMKJIOTeKCMJI) -1, 6—
ouruopomMmunaso [4, 5—d] nuppoJio [2, 3—-b]l nupuanH—-2-mj) —N— ( (1-
TUOPOKCULMKIIOOY TWJI) METWJI) alle TaMUL ;

2-(1-((1r,4r)-4- (UuMaHOMETWMJI) ULMKJIOTeKCMJI) -1, 6—
ouruopouMunaszo [4, 5—d] nuppodio [2, 3—-b] nupuouua-2-wui) —N- (1-MeTui-1H-
nMpas3oJi-4-1JI) alleTaMnI ;

N- (4- (umaHoMeTwUJI) OMUMKJIIO [2.2 .1 ] renTad—-1-wi) —-2-(1-((1r,4r) -
4- (IMaHOMEeTWJI) ULMKJIOTeKCWUJI) —1, 6—aurnaponMunaso [4, 5—d] nuppoto [2, 3-
bl IMpUAOMH-2-1JI) alle TaMU1 ;

2-(1-((1r,4r)-4- (UuMaHOMETWJI) ULMKJIOTeKCMJI) -1, 6—
ouruoponMunaszo [4, 5—-d] nuppodio [2, 3—-b] nupnuouua-2-wui) —N- (L H-ninpas0Ji—-
3-1J1) alleTaMM1;

2-(1-((1r,4r)-4- (UuMaHOMETWMJI) ULMKJIOTeKCMJI) —1, 6—

ourunponMmunaso [4, 5—d] nuppoJio [2, 3—b] mupuanH—2-mJj) —N— ( (1-
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PM,HpOKCMLLMKJIOHpOHMJ’I) MeTWJI) alleTaMUI; ¥

17929 @apMaLLeBTMT{eCKM IIpmeMJIeMBIEe COJIM U KOMOMHALIUNA .

2. CoenuHeHUe IO II. 1, I'ie yKasaHHOe COelIMMHEHUE BBI@paHO
T'OYIIIIEL, cocToAmen ms3 ClJIeIyIrXx CoeIMHEeHUMN

2-(1-((1r,4r)-4- (UuMaHOMETWJI) ULMKJIOTeKCMJI) -1, 6—

ouruonponMmunaso [4, 5—d] nuppoJio [2, 3—b] IUPpUINH-2-UJI) —N—- (2-TUOPOKCHU~—

2-MeTWJINPONWII) alle TaMU ;
2-((1r,4r)-4-(2- (1H-mvmga3o0ji—4-wmJj) mMmgas3o [4, 5-
d]nuppoJio [2, 3-b]lnupunrH-1 (6H) —1JI) UMKJIOTEKCUJI) alle TOHUTPWII ;
2=-(1-((1r,4r)-4- (UuMaHOMETWJI) ULMKJIOTeKCMUJI) -1, 6—
ouruoponMmnaso [4, b—-d] nupposio [2, 3-b ] nupuouu-2-wui) - N-
(LMKJIONPONUIIME TUJIT) alle TaMIT ;
N- (2-umaHosTm) —-2- (1-((1r,4r)-4- (UMaHOMETUJI) UMKJIOTEKCUII) —
1, 6-murungpomumMmrnaszo [4, 5-d]ouppoJio [2, 3-b] IupuInH-2-1JI) alle TaMUI ;

2-(1-((1Ir,4r)-4- (UuMaHOMETIJI) UMKJIOTeKCMJI) -1, 6—

ouruoponMmnaszo (4, 5-d] nupposio [2, 3-b] nupuamnH-2-ui) —N- (TeTparmopo-

2H-nimpaH-4-w1J) aueTaMun ;

2-(1-((Ir,4r)-4- (UuMaHOMeTIJI) UMKJIOTeKCMJI) -1, 6—
ouruopomMmunoaszo [4, 5—d] nuppoJio [2, 3-b] nupuionH—-2-uji) —N— ( (1-
TUIPOKCULIMKIIOOY TUII) METHWJI) alle TaMIL ;

2-(1-((1r,4r)-4- (UMaHOMETWJI) ULMKJIOTeKCUJI) -1, 6—
ouruopomMmunoaso [4, b—d] nuppoJio [2, 3—-b]l oupuanH—-2-mj) —N— ( (1-
TUIPOKCULIMKJIIONPONINII) METWJI) alleTaMUI; ¥

X QapMaleBTUUECKM IIpUEeMJIEMBEIE COJIM M KOMOMHALIUMA.

3. CoenoMHeHMe IIO II. 1, I'le yKaz3aHHOEe COeIOMHeHMe BHOPaHO
TPYIIE, COCTOLAmMEeN M3 CJIelYNUX COeOMHeHUN

2-(1-((1r,4r)-4- (UMaHOMETWJI) ULMKJIOTeKCMJI) -1, 6—

ouruopomnMmunaso [4, 5—d] nuppotio [2, 3-b]mupuanH—-2-mJl) —N- (2-TUOPpOKCHU~—

2-MeTUJINPONWII) alle TaMU ;
2-((1r,4r)-4-(2- (1H-mvmga30Ji—4-1J1) mMmgaso [4, 5-
d]nuppoJio [2, 3-b]lnupuarH-1 (6H) —1JI) UIMKIJIIOTEKCUII) alle TOHUTPWII;
2-(1-((1r,4r)-4- (UuMaHOMETWJI) ULMKJIOTeKCMJI) -1, 6—
ouropouMunaso [4, 5—d] nuppoJio [2, 3—b] nnpuouH-2-wuji) - N-
(UMKJIOIIPOIMIIME TWJI ) alle TaMUL ;
N- (2-umadostmi) -2-(1-((1r,4r)-4- (ULMaHOMEeTWJI) UMKJIOTEKCUJI) —

1, 6—nurunpommMmmnaszo [4, 5—d] nuppoJio [2, 3—-b] IMPUIOMH-2-WJI) alle TaMUL,;

ns

nus
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2-(1-((1r,4r)-4- (UuMaHOMETWMJI) ULMKJIOTeKCMJI) -1, 6—
ourunponMmunaso [4, 5—d] nuppotio [2, 3-b] nupuamnH-2-uJ1) —N- (TeTpaTrmuapo-—
2H-nupaH-4-1J1) alleTaMUI; ¥

nx dapMalleBTHUUECKM IIpMEeMJIEMEE COJIM M KOMOMHAalLUU.

4, CoelHeHNE 1o Io. 1, roe yKaszaHHOe COeIMHEHNE
npeIcTaBJIAeT CoOou

2-(1-((1r,4r)-4- (UuMaHOMETWJI) ULMKJIOTeKCMJI) -1, 6—
ourunpouMmunaso [4, 5—-d] nuppotio [2, 3-b] IUpUInH—2-1JI) —N- (2-TUOPOKCHU~—
2-MeTUJINPONINWII) alleTaMUn u

ero papMalleBTUUECKU IIpMeMIIEMEE COJIM M KOMOMHALINM .

5. CoennHeHNe 1o II. 1, roe yKaszaHHOe COeIMHEHNE
IpeIcTaBJAeT COoOoM

2-((1r,4r)-4-(2- (1H-uvmnoasz30Ji—-4-1JI1) uMmunoasz3o [4, 5-
dlnuppoJgo [2, 3-b]lnupunouHa-1 (6H) —1JI) UMKJIOTEKCWUII) alle TOHUTPWUII; U

ero papMalleBTUUECKU I[IPMEeMIIEMEE COJIM M KOMOMHALNM .

6. CoenMHeHNe 1o II. 1, roe yKaszaHHOe COeIMHEHNE
IpencTaBjsgeT coboMn

2-(1-((Ir,4r)-4- (UuMaHOMeTIJI) UMKJIOTeKCMJI) -1, 6—
ouruopomMmunoaszo [4, 5—d] nuppoJio [2, 3-b] nupuionH—-2-uji) —N— ( (1-
TUOIPOKCULIMKIIOOY THUII) METHUJII) alleTaMUl; U

ero dapMalleBTUMUECKM IIPMeMIIEMEHE COJIM M KOMOMHALNM .

7. CoenoMHeHMe IIO II. 1, I'Ie yKa3aHHOe COeOMHeHMe BHOpPaHO U3
TPYIIE, COCTOAmEeN M3 CIeOylNMUX COeIVHEeHUN

2-(1-((1r,4r)-4- (UMaHOMETWMJI) ULMKJIOTeKCMJI) -1, 6—
ouruopomMmunaso [4, b—d] nuppotio [2, 3-b]oupuinH—-2-uJ) —N- (2-TUOPpOKCHU~—
2-MeTUJINPONWII) alle TaM1 ;

2-((1r,4r)-4-(2- (1H-mvmma30JI—4-1mJ1) mMmgas3o [4, 5-
d] mmppoiso [2, 3-b]lnupunmuua-1 (6H) —WJI) UMKJIOTEKCWUII) alle TOHUTPWII ;

2-(1-((1r,4r)-4- (UuMaHOMETWMJI) ULMKJIOTeKCMUJI) -1, 6—
ourunpomMmunaso [4, 5—d] nuppoJio [2, 3—-b]l nupuanH—2-mj) —N— ( (1-
TUOPOKCULIMKIIOOY TUII) METHUII) alleTaMUI U

Ux dapMalleBTHUUECKM IIpMeMIIeMBEE COJIM M KOMOMHAalUU.

8. CoeluMHeHMe IO II. 1, I'Ie ykKa3aHHOE COelMHeHMe BHOpPaHO U3
TPYIIIE, COCTOAmEeN M3 CIeOyNMUX COeOVWHEHUM

2-(1-((1r,4r)-4- (UuMaHOMETWMJI) ULMKJIOTeKCMJI) —1, 6—

ourunponMmunaso [4, 5—d] nuppoJio [ 2, 3—-b]lupuamH-2-ui) —N- ( (TeTparngpo-
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2H-npaH-4-1JI) METWJI) alle TaMUI ;

N- (2-umaHo-2-MeTuinponui) —2- (1-((I1r,4r)-4-
(LMaHOMe TWJI) UMKJIOTeKCWI) —1, 6—ourunponmmnaso [4, 5—d] nuppotio [2, 3-
bl IUpuOnH-2-1JI) alle TaMU ;

2-(1-((1r,4r)-4- (UuMaHOMETWJI) ULMKJIOTeKCMJI) -1, 6—
ourunponMmunaso [4, 5—-d] nuppoJio [2, 3—b] mupuaH—2-mJj) —N— ( (1-
TUOPOKCULUUKIIOOY TWII) METIJI) alle TaMUL ;

2-(1-((1r,4r)-4- (UuMaHOMETWMJI) ULMKJIOTeKCMUJI) -1, 6—
ouruoponMmnaso [4, 5—d] nuppodio [2, 3—-b] nupuouua-2-wui) —N- (1-MeTui-1H-
nupasoJi—-4-mjl) aleTaMun;

N- (4- (umaHOMeTWUJI) OMUMKJIIO [2.2 .1 ] renTad—-1-wmi) —-2-(1-((1r,4r) -
4- (UMaHOMEeTWUJI) ULUKJIOTeKCuJI) —1, 6—ourugpouMmnaso [4, 5—d] nupposo [2, 3-
bloupunuH-2-1JjI) alleTaMUI ;

2-(1-((Ir,4r)-4- (UuMaHOMETWJI) UMKJIOTeKCMJI) -1, 6—
onurunponMunaso [4, 5-d] nuppoJio [2, 3-b] nupuimuua-2-ui) —-N- (L H-nupa30J1—
3-1J1) alleTaMum ;

2-(1-((Ir,4r)-4- (UuMaHOMEeTIJI) UIMKJIOTeKCMJI) -1, 6—
ourmopouMmnoaso [4, b—d] nupposio [2, 3—-b] nupuouH-2-wmii) —N— ( (1-
TUOPOKCULMKIIONPONWII) METWII) alleTaMul;

nx GapMalleBTUUECKM IIpMEeMJIEMEE COJIM M KOMOMHALUM.

9. CoenuvHeHuMe 1o . 1, I'me ykKazaHHOe COeOMHEeHMe BHOpaHO M3
TPYIIE, COCTOAmEeN M3 CIeOyllMUX COeIVHEeHUN

2-(1-((1r,4r)-4- (UMaHOMETWJI) LMKJIOTeKCMJI) -1, 6—
ouruopomMmunaso [4, b—d] nuppoJio [2, 3-b] mupuanH—-2-uJ) —N- (2-TUOPpOKCHU~—
2-MeTUJINPONWII) alle TaM1 ;

2-((1r,4r)-4-(2- (1H-mvmga30J—4-1mJ1) mMmgas3o [4, 5-
d]nuppoJio [2, 3-b]lnupuanH-1 (6H) —1JI) UMKJIIOTEKCUJI) alle TOHUTPWII;

2-(1-((1r,4r)-4- (UuMaHOMETWMJI) ULMKJIOTeKCMJI) -1, 6—
ouroponMunaso [4, 5—d] nuppoJio [2, 3—b] InpuOuH-2-1j1) —N-
(UMKJIOIIPOINIIME TWJI ) alle TaMUI ;

N- (2-umanosTmj) -2-(1-((1r,4r)-4- (ULMaHOMEeTIWJI) UMKJIOTEKCHWUJI) —
1, 6—nurunpommMmmnaszo [4, 5—d] nuppoJio [2, 3—-b] IUPUOMH-2-WJI) alle TaMULI,;

2-(1-((1r,4r)-4- (UuMaHOMETWJI) ULMKJIOTeKCMJI) —1, 6—
ourunpomnMmunaso [4, 5—d] nuppotio [2, 3-b]mupuamnH-2-mJ1) —N- (TeTpaTrmapo-—
2H-nnpaH-4-1J1) alleTaMnn ;

2-(1-((1r,4r)-4- (UMaHOMETWMJI) ULMKJIOTeKCMJI) -1, 6—
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ourunpomnMmunaso [4, 5—d] nuppoJio [2, 3—b]l mupuaH—2-mJj) —N— ( (1-
TUOPOKCULUUKIIOOY TWII) METWJI) alleTaMUI; U

nx QapMalleBTHUUECKM IIpMeMJIeMEEe COJIM ¥ KOMOMHALUM.

10. CoemmHeHMe IIO II. 1, I'le yKasaHHOe COelMHEHMe BHOpPaHO U3
TPYIHIE, COCTOAmEeN M3 CJIeOyKIMUX COeOVWHEHUN

2-(1-((1r,4r)-4- (UMaHOMETWJI) ULMKJIOTeKCMJI) -1, 6—
ourunponMmunaszso [4, 5—d] nuppoJio [2, 3—-b] upuomnH-2-uil) —N- ( (TeTparugpo-
2H-nipaH—-4-1JI) METWJI) alle TaMUI ;

N- (2-umaHo-2-MeTuinponui) —2-(1-((1r,4r)-4-

(LMaHOMEeTWJI) UMKJIOT eKCUII) -1, 6—nurunpoumMmmunaso [4, 5—d] nuppoJio [2, 3—
bl oupuonH-2-1Jj1) alleTaMun ;

2-(1-((1r,4r)-4- (UuMaHOMETIJI) UMKJIOTeKCMJI) -1, 6—
ouruoponMmnoaso [4, b—d] nupposio [2, 3-b] nupuanuH-2-mJi) —N— ( (1-
TUOPOKCULIMKIIOOY TUII) METHUJII) alleTaMUl; U

X dapMalleBTHUUECKU IIpUeMIeMble COJIM M KOMOMHAaLIUM.

11. CoemmHeHMe IO II. 1, I'Ie yKa3aHHOE COeIMHeHMe BHOpaHO M3
TPYIMIE, COCTOAleN M3 CJIelyllUX COeOVNHEeHUMN

2-(1-((Ir,4r)-4- (UuMaHOMeTIJI) UMKJIOTeKCMJI) -1, 6—
ouruopomuMmunaszo [4, 5—d] nuppoJio [2, 3-b] oupUInH—-2-1JI) —~N- (2-TUMOPOKCHU~—
2-MeTUJINPONWII) alle TaM1 I ;

N- (4- (umaHoMeTuUJI) OMUMKJIIO [2.2 .1 ] renTad—-1-wui) -2-(1-((1r,4r) -
4- (UMaHOMEeTWJI) ULMKJIOTeKCuJI) —1, 6—aurugpouMmnaso [4, 5—-d] nuppoto [2, 3-
bl OupuOMH-2-1JI) alle TaM11 ;

2-(1-((1r,4r)-4- (UMaHOMETWMJI) ULMKJIOTeKCMJI) -1, 6—
ouruopouMunaszo [4, 5—d] nuppodio [2, 3—-b] nupuauH-2-wui) —N- (L H-nnupasoJi—
3-1JI) alleTaMMO; U

X QapMaleBTUUECKU IIPpUEeMIIEMBEIE COJIM M KOMOMHAILIUMA.

12. dapMalleBTHUeCcKas KOMIIO3UINMA, cCcolepXallas TepaleBTUUeCKU
5bbeKTUMBHOE KOJIMUECTBO IIO0 MeHBIIeM Mepe OINHOTO COeOMHEeHMs TII0 II.
1.

13. Crnocof6 JledeHMs IHalMeHTa, Y KOTOPOI'O OUAT'HOCTUPOBAHO
3abojieBaHMe, PacCCTPOMCTBO WM MeIUMIMHCKOE COCTOSHME WM KOTOPHMU
crpalaer oT 3aboJieBaHuUg, paccTpoMCTRa VI MeIVIIMHCKOT O
COCTOSHMSA, ONOCPEelOBAHHOTO aKTUMBHOCTBI JAK, BKIOUAKMNMM BBeIeHUE
HYXIaIeMyCsa B TaKOM JIeUeHMM MHallMeHTy 30QeKTHMBHOTO KOJMYeCTBa II0

MeHbIIel Mepe OIOHOT'O COeIMHEeHWMA IIO II. 1.



108

14. Cnoco6 mo n. 13, B KoOTOpoM 3abojieBaHUe, pPacCCTPONCTBO
WM MeOMUIMHCKOE COCTOSHUE

BHIOpAHO ™3 TPYIOH, COCTOdmel M3 ITJla3Horo 3abojieBaHUdg,

MUEeJIONpoJinbepa TUBHEIX HOBOOOpPasOBaHMUM, MUEJIONPOoJIMbepaTUBHEIX
3aBoJjieBaHui, MUEJIONIPOJIMbepaTUBHOTO CUHIpOMA, OCTPOTO
MreJIoJieMKo3a, CUHIpOMa CHUCTEeMHOM BOCHaJINTeJILHOMU peaxkumnu,
IBEHUJIEHOTO PeBMaTOUIOHOTO apTpuTa c CHUCTEMHEM HayvaJioM,
IOBEHUJIEHOTO UOMONIAaTUUECKOTO apTpuTa (JI1IA), peakuum

TUIIEePUYBCTBUTeJIbHOCTM I1I1 Tulla, TUIEPUYBCTBUTeJIbHOCTM IV THUIlE,

BOCIIaJIEeHMA aOpPTEHL, MpMHOHMKHMTa/YBGMTa/HeBpMTa SPUTEJIEHOT'O HEPEBa,

IOBEHWUJILHOM CIMHAJILHOM MEIIEUHOM aTpoodnm, IrabeTUUeCKOM
peTUHONIaTHUN, o1afeTUdeCcKOTO 3ab0JIeBaHUA IIOYeK, BKJIOYA 4
InadeTndeCcKyn HedponaTuo, MUKPOaHIMOIIaTUN, BOCIIaJIeHU S,

XPOHUUECKOTO BOCIIaJIeHMA, BOCIAJIMTEeJIbHOTO 3aboJieBaHMA KUIIEeUHUKAE,
BRJIIOUAS SA3BEHHEI KOJIUT (UC) wmu ©OoJyie3Hb KpoHa, aJlJIepI'MYeCcKUX
3aboJieBaHu, BUTUIIUTO, aToONIMUeCKOTO ODepMaTUTa, ouaroBOM
aJjionenuy, oepMaTmUTa, CKRJIepOOepM1N, OCTPOTO WM XPOHUUECKOTO
VMMYyHHOTO 3afoJjileBaHMs, CBS3aHHOTO C TpaHCIJlaHTaluelM OpI'aHoB,
ncopruaTuuyecKromn apTpornaTmu, apTponatTmuu  IIpu  SA3BEHHOM  KOJIUTE,
Ay TOVMMMYHHOTO OyJIJIEe3HOTO 3aboJieBaHu4d, ayTOMMMYHHOM
TeMOJIMTUUECKOM aHeMUM, PeBMaTOMIHOTO apTpuTa, MWHTepCTUUMAJILHOTO
JIETOUHOTO 3aboJiIieBaHMS, acCCOLUUMPOBAHHOTO C PEBMATOUIHBEIM apTPUTOM,
CUCTeMHOMN KpacHOM’ BOJIUAHKH, JIeTOYHOTO 3abojileraHmng,
aCCOLUMUPOBAHHOTO C CUCTEeMHOM KpacHOMu BOJIUAHKOM, JIET'OUHOT'O
3aboJieraHud, aACCOLUMPOBAHHOTO C  IepMaTOMMO3UTOM/ IOJIUMUOSUTOM,
aCTMEI, AHKUJIIO 3UPYIIETO CIIOHOWIINTa (AS), AS-acCcouMUpOBaHHOT'O
JeTOUHOTO 3abojieBaHUu4d, ayTOMMMYHHOT'O  Telnartmra, Ay TOVMMMYHHOTO
renaTmTa Tuna 1 (KJIacCUUECKMM ayTOMMMYHHEM MJIM BOJIYAHOUHHM
TenaTmuT), ayTOMMMYHHOTO TelaTuTa THula 2 (renaTuT C aHTHUTeJaMM K
MUKPOCOMaM [IeYeHU u IoyeK) , ayTOMMMYHHO-OIIOCPpeNOoBaHHOM
TUIIOTJIMKEMUN, ncopuasa, ncopuasza Tumna 1, ncopmasa Tura 2,
OIAKOBUIOHOTO TIICOopMasa, CPemHEeTIKeJIOTO WIM TAXEJIOTO XPOHUUeCKOTO
BIAMKOBUOHOTO IIcopMaza, ayTOMMMYHHOM HeWTpOoIleHUM, ayTOMMMYyHHOM
peaxkuuM IHOpOTHUB  CIepMaTO30UIOB, paccedHHOTO CKJIepos3a, ocTpoM
pPeBMaTUUECKOM JIMXOopanKu, PEBMATOUOHOTO CIIOHOWMIINTA, CHUHIpOMA

MerpeHa, JIETTOYHOTI'O 3aboJieraHud, aCCOLIMMPOBaAHHOT'O C
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CUHIPOMOM/ BOJIE€ 3HEI0 MlerpeHa, ayTOVMMYHHOM TPOMOOLMUTOIIEHUHN,
HeVpoBOCHaleHUsa UM OoJjie3HU I[lapKMHCOHA.

15. Cnoco6 mo n. 13, B KOTOpoM 3abojieBaHUe, pPacCCTPOMCTBO
WM MeOMUIMHCKOE COCTOSHUE

BHIOpaAaHO M3 TPYHINH, COCTOAMEeN M3 BOCIaJIeHUs, XPOHUUECKOTO
BOCIIAJIEHUS, BOCHAJIMTEJILHOTO 3afojieBaHMA  KUIIEeUHMKa, SI3BEHHOTO
koguTa (UC) m Bose3Hm KpoHa.

16. Cnoco6 mo n. 13, B kKOoTOpoM 3abojieBaHUe, pPacCCTPONCTBO
WM MeOMUMHCKOE COCTOSHUE

IpeIcTaBJIfgeT COOOM BOCHaJMTeJIbHOe 3aboJjieBaHMe KUIMEeUHUKA .

17. Cnoco6 mo n. 13, B kKoOTOpoM 3abojieBaHMe, pPacCCTPOMCTBO
WM MeOMUMHCKOE COCTOSHUE

BHIOpaHO M3 TPYIIH, COCTOAlleM M3 A3BeHHOTO koJmuTa (UC) wu
BoJsie3HM KpoHa.

18. Cnoco® no n. 13, B koTopoM 3abojieBaHUE, PaCCTPOMCTBO
WM MeOMUMHCKOEe COCTOSHUE

BHIOpaHO M3 TPYMNIH, COCTOAlle U3 BUTUIMUIO, aTOIMUeCKOTO
oepMaTuTa, O0uYalOBOM aJjioleliMy, IepMaTuTa, CKIepolepMuM, IIcopuasa,
ncopuasa Tuna 1, 1[copuMasa Tula 2, OJAMKOBMIHOTO IIcopMasa U
CpeOHEeTIKEeJIOTO MM TAKEJIOTO XPOHUUEeCKOTOo OJIAMKOBMIOHOTO IICopMasza.

19. Cnoco6 wuHrMbuporaHmusa JAK, BRJOUALINXM BO3IOeMCTBMEe Ha
peuentop JAK wuHTHMOMTOpa JAK, »OpuueM YyKa3aHHEM MWHTUOMUTOP JAK
MMeeT cJenyiomue OM3UKO-XMMMUEeCKMEe CBOMCTBA:

KOHIIeHTpalug B IJlasMe B [OuanasoHe oT okojo 0,1 HD/MI 1O
okoJio 60 HID/MI,

cLogP B mmamaszsoHe oT okoJio 0,1 mo okoJio 2,8,

KO20IUIIMEeHT MNOpOoHMIIaeMOCTM A-B B INPUCYTCTBUM UMHTUOMUTOpa P-
TJIMKOIIPOTEeMHa HaxXOIMTCHA B IMamnas3oHe oT okoJo 0,1 mo okoJio 2,5,

KO®QOUMIIMEHT TIPOHMIIAeMOCTHM B-A B IOManasoHe oT okoJjio 0,5 mo
okoJio 20, m

TPSA B OmamnasoHe OT OKOJIO 85 mo okojio 120.

20. Crnoco®t mno n. 19, B KOTOPOM YyKa3aHHas KOHLEeHTpaluusa B
nJjasMe HaxXoIMTCsa B IManasoHe oT okojo 10 Hr/Man mo okojo 20
HT/MJI.

21. Cnoco6 mo mn. 19, B KOTOPOM YKaszsaHHOe 3HaueHMe cLogP

HaxXoOMTCcsa B IOMalasoHe oT okoJjio 0,8 mo okxoJio 1,4.
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22. Cnoco® mo 1. 19, B KOTOPOM YKas3aHHBEM KOZQPULMEHT
IpoHMIIaeMOCTM A-B B IHOPUCYTCTBUMM MHTUOMTOpa  P-TJIMKOIPOTEeMHA
HaxXxoOMTCcSa B IOMalasoHe oT okoJjio 0,6 mo okoJio 1,5.

23. Cnoco® mo 1n. 19, B KOTOpPOM YyKasaHHEM KOZQPULMEHT
IIPpOHUIIAEMOCTM B-A HaxoouTCcsd B IOuarnas3oHe oT okoJjio 0,5 mo okoJjo 5.

24. Cnoco6 mo n. 19, B KOTOPOM YyKaszsaHHOe 3HaueHue tPSA
HaxoOouTCcsd B IOuarnaszoHe oT okoJjio 100 mo okoJjio 120.

25. Cmoco6 mo m. 19, B KOTOpPOM YyKasaHHEM MHIHOMTOp JAK
OOIIOJIHUTEJILHO MMeeT cJlelylmye QU3NKO-XMMUUeCKMe CBOMCTRA:

MOJISpHas Macca B OMalasoHe oT okoJyio 300 rMoJis 't mo okoJsio 500
T-MOJIL 1,

UKCJIO OOHOPOB BOIOPOIHOM CBA3M B IMala30He OT OKOJIO 2 =IO
oKOJIO 3,

UKCJIO aKUelTOPOB BOIOPOIOHOM CBA3M B OMalasoHe OT OKoJIo 4 1o
OKOJIO b5, mu

UKCJIO CIOCOOHEIX K BpalleHMIO CBA3eM HaxOIMTCsS B IMalas3oHe OT
OKOJIO 3 OO OKOJIO 6.

26. Crnoco6 mo m. 25, B KOTOPOM YykKasaHHad MOJIApHas Macca

HaxOoOUTCAd B IOMalasoHe oT okoJio 350 rMojsb ! mo okosio 430 1-MoJib L.

27. Cnoco® mo m. 25, B KOTOPOM YyKa3aHHOe UMCJIO CIOCOOHEX K
BpalleHUIO CBS3eM HaxXoIMTCSd B OMalrasoHe OT OKOJIO 5 Imo OKoJIo 6.

28. Crnoco® JeueHMs BOCIaJIeHUS B XeJYIOUHO-KMIIEUHOM TpaKTe
naumveHTa, BKJIIOY A10MMM BBeIeHUe malueHTy bapMalLleBTHUUECKU
20PeKTUBHOTO KoJIMuecTBa MHTUOUTOPA JAK, opuueM YKa3aHHBEM
nurutuTop JAK mMMeeT cienyiomyre OUMBUKO-XVMMUUECKMEe CBOMCTBA:

KOHIIeHTpalug B IJlasMe B IOuanasoHe oT okojio 0,1 HTD/MI IO
okoJio 60 HID/MI,

cLogP B mmamaszsoHe oT okoJo 0,1 mo okoJio 2,8,

Ko20OUIIMeHT MOpoHMLIAEeMOCTM A-B B OIPUCYTCTBMM UMHTUOUTOpa P-
TJIMKOIIPOTEeMHa HaxXOIWTCHA B IManas3oHe oT okoJo 0,1 mo okoJio 2,5,

KO®QOUMIIMEHT TIPOHMIIAeMOCTM B-A B IOManasoHe oT okoJjio 0,5 @mo
okoJio 20, m

tPSA B mmanazoHe OT OkoJio 85 mo okojio 120.

29, Cnocot no mn. 28, B KOTOPOM YyKa3aHHas KOHLeHTpaluusd B

JjiasMe HaxXoIMTCd B Oualas3oHe oT okoJio 10 HT/Mim mo okojo 20
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HT/MJI.

30. Cnoco6 mo n. 28, B KOTOPOM YKas3aHHOe 3HadueHme cLogP
HaxXxoOMTCcSa B IOMalasoHe oT okoJjio 0,8 mo okxoJio 1,4.

31. Cnoco® mno 1m. 28, B KOTOPOM VYKa3aHHHM KO30OUIIMEeHT
IpoHMIIaeMOCTM A-B B IHOPUCYTCTBUM MHTUOMTOpa P-TJIMKOIPOTEeMHAa
HaxXxoOMTCcSa B IOMalaszoHe oT okoJjio 0,6 mo okoJio 1,5.

32. Cnoco® mno 1m. 28, B KOTOPOM VYKa3aHHHM KO30OUIIMEHT
IIPpOHMIIAEMOCTM B-A HaxoOouTCsd B IOuarnas3oHe oT okoJjio 0,5 mo okojio 5.

33. Cnoco® mno 1. 28, B KOTOPOM YyKa3aHHOe 3HaueHue LPSA
HaxoOouTcsd B IOuaraszoHe oT okojio 100 mo okoJjio 120.

34, Cnoco® mo m. 28, B KOTOPOM YKasz3aHHBM MHIUOMTOp JAK
OOIIOJIHUTEJILHO MMeeT CcJledylmye QU3NKO-XMMUUECKMEe CBOMCTRA:

MOJISpHAasS Macca B OMalasoHe oT okoJyio 300 rMoJis 't mo okoJsio 500
T-MOJIb 1,

UKCJIO OOHOPOB BOIOPOIHOM CBA3M B IMalla30He OT OKOJIO 2 mIOO
OKOJIO 3,

UKCJIO aKLEelITOPOB BOIOPOIOHOM CBA3M B OMalaszoHe OT OKoJIo 4 1o
OKOJIO 5, u

UMCJIO CIOCOOHBEIX K BpalleHMIO CBS3elM HaxXOOMTCS B IMallas30He OT
OKOJIO 3 IO OKOJIO 6.

35. Cmnoco6 mo n. 34, B KOTOPOM YKasaHHasd MOJIApPHaAs Macca

HaxOoOMUTCAd B IOMalasoHe OoT oOkoJio 350 r-Mojsb ! mo okosio 430 1-MoJib L.

36. Crnoco6 mo mn. 34, B KOTOPOM YyKasaHHOE UMCJIO CIIOCOOHHX K
BpalleHUIO CBS3eM HaxXoIMTCId B OMalnasoHe OT OKOJIO 5 Imo OKoJIo 6.

37. NurmbuTop JAK, KOTOPEIM uMeerT cllenyumye OUBUKO-
XUMHUUECKMEe CBOMCTBA:

KOHIIeHTpalug B IJlasMe B IOManasoHe oT okojio 0,1 HD/MI IO
okoJio 60 HD/MI,

cLogP B mmamaszsoHe oT okoJo 0,1 mo okoJio 2,8,

KOo20OUIIMEeHT MNOpoHMLIAEeMOCTM A-B B IOIPUCYTCTBMM MHTUOUTOpa P-
TJIMKOINIPOTEeMHa HaxXOIWTCHA B IMarnas3oHe oT okoJo 0,1 mo okoJio 2,5,

KO20OUMIIMEHT TIPOHMIIAeMOCTHM B-A B IOmanasoHe oT okoJjio 0,5 mo
okoJio 20, m

tPSA B @mmamnasoHe OT OkoJio 85 mo okojio 120.

38. NuTHUbuUTOpP JAK 1o II. 37, v KOTOPOTO yKas3aHHa4g
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KOHIIEHTpallKMg B IJIasMe HaxXOOMTCS B OualasoHe OoT okoJjio 10 HI/MI mo
okoJio 20 HIT/MII.

39. UMarMmMburtop JAK no n. 37, Yy KOTOPOTO yKa3aHHOEe 3HaueHue
cLogP HaxommMTCsa B IOMamnas3oHe oT okoJio 0,8 mo okojio 1,4.

40. NuTudurop JAK 1o . 37, N KOTOPOTO YKa3aHHBM
KondOUIIMeHT HOpoHMLIaeMOCTM A-B B OpPUCYTCTBUM MHITHUOMTOpa  P-
TJIMKOIIPOTEMHAa HaAXOIMTCHA B IOMala3oHe oT okoJio 0,6 mo okojio 1,5.

41. Nurudurop JAK 1o . 37, N KOTOPOTO YKa3aHHBM
KOBOOUIIMEHT NPOHMIIAEMOCTM B-A HaxXOOMTCS B IManasoHe oT okoJjio 0,5
OO OKOJIO 5.

42, UVMarmMburop JAK no n. 37, Yy KOTOPOI'O YyKa3aHHOe 3HaueHue
tPSA HaxoOMTCS B IOManas3oHe oT okoJio 100 mo okxoJjo 120.

43, UWuruburtop JAK 1o n. 37, KOTOPHM IOMNOJIHUTEJILHO WUMEeT
crenywomme OU3UKO-XUMMUECKMEe CBOMCTBA:

MOJISpHAS Macca B OMalasoHe oT okoJyio 300 rMoJis ' mo okoJsio 500
T-MOJIb 1,

UKCJIO OOHOPOB BOINOPOIHOM CBA3M B IOMala30He OT OKOJIO 2 mHO
oKoJIO 3,

UMCJIO aKIelTOPpOB BOOOPOIHOM CBA3M B IOMalasoHe OT OKoJIO 4 1o
OKOJIO b5, u

UMCJIO CIOCOOHBEIX K BpalleHMId CBS3eM HaxXOOMTCS B IMalas0oHe OT
OKOJIO 3 IO OKOJIO 6.

44, Uuaruburtop JAK no n. 43, y KOTOPOTO YyKa3aHHasa MOJIApHAasd

1

Macca HaxoIMTCd B IMallas3oHe oT okoJio 350 rmMoJgsr -+ Do okoJio 430

T-MOJIBL L.

45. MHWHTMOUTOPp JAK 1no n. 43, Yy KOTOpPOIO YyKa3aHHOE UMCIIO
CNOCOBHHEX K BpalleHMIO CBA3eM HaxXOIMUTCS B IOMalaszoHe OT OKOJO 5 1o
OKOJIO 6.

46. CoemMHeHMe IO II. 4, T'Ie VyKazaHHOe coeIMHeHMEe HaxXOIOUTCH
10 MeHbllel Mepe B ojHouM u3 ¢opm l1ls, la, 1lb, 1lc, 1d, le, 1f, 1g,
1h, 2, 3b, 3¢, 3d, 3e, 5, 6, 7, 8, 9 u 10.

47. CoernmHeHMVe, BHOpaHHOe M3 TPYIIH, COCTOAmEN M3 CIeIYIOmMMX
coeIMHEeHUMN

2-(1-((1r,4r)-4- (UMaHOMETWMJI) UMKJIOTeKCMJI) -1, 6—

ourunponMmunaso [4, 5—d] nuppoJio [2, 3-b] mupuanH—2-1JI) —N- (2-TUOPpOKCHU~—
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2-MeTWJINPONWII) alle TaMUI ;

2-((1r,4r)-4-(2- (1H-mvmma30ji—4-1mJj1) mMmgas3o [4, 5-
d]nuppoJio [ 2, 3-b]lnupuanH-1 (6H) —1JI) UMKJIIOTEKCWII) alle TOHUTPWII;

2-(1-((1r,4r)-4- (UuMaHOMETWMJI) ULMKJIOTeKCMJI) -1, 6—
ouruoponMmnaso [4, b5—d] nuppodio [2, 3-b] nupuouu—-2-wui) - N-
(UMKJIOIPOINIIME TIJI ) alle TaMUL ;

N- (2-umanonsTuj) -2-(1-((1r,4r)-4- (UMaHOMETWJI) UMKJIOTEKCUJI) —
1, 6—ourunpoumMmmunaszo [4, 5-d]nmuppotio [2, 3-b] IMpUOMH-2-W1UJI) alleTaMUL ;

2=-(1-((1r,4r)-4- (UuMaHOMETWJI) ULMKJIOTeKCMJI) -1, 6—
ouruonpouMmunaso [4, 5—-d] nuppotio [2, 3-b] IUupuInH—-2-1Jl) —N- (TeTpalnuapo-—
2H-niupaH-4-1J1) alleTaMun ;

2-(1-((1r,4r)-4- (UuMaHOMETIJI) UMKJIOTeKCMJI) -1, 6—
ouruoponMmunaso [4, 5—-d] nuppoiio [2, 3-b] nupuamuH-2-ui) —N- ( (TeTparuipo-
2H-mimpaH—-4-WJI) METWJI) alle TaMUI ;

N- (2-umanHo-2-MeTunanponui) -2- (1-((1Ir,4r)-4-
(LMaHOMe TIJI) UMKJIOTeKCWJI) —1, 6—nurmunpoumMmnas3o [4, 5—d] nuppoto [2, 3-
bloupunuH-2-1JjI) alleTaMUL ;

2-(1-((Ir,4r)-4- (UuMaHOMeTIJI) UMKJIOTeKCMJI) -1, 6—
ouruopomMmunoaszo [4, 5—d] nuppoJio [2, 3-b] nupuionH—-2-uji) —N— ( (1-
TUOPOKCULMKIIOOY TIJI) METIJI) alle TaMUL ;

2-(1-((1r,4r)-4- (UMaHOMETWJI) ULMKJIOTeKCUJI) -1, 6—
ouruopouMmnaszo [4, 5—-d] nuppodio [2, 3-b] nupuomuua-2-wui) —N- (1-MeTui-1H-
oupas3oJi-4-1JI) alleTaMu ;

N- (4- (umaHoMeTMJI) OMUMKJIIO [2.2 .1 ] renTad—-1-wi) -2-(1-((1r,4r) -
4- (UMaHOMEeTWJI) ULMKJIOTeKCWJI) —1, 6—aurugpouMunaso [4, 5—d] nuppoJo[2, 3-
bl OupuOMH-2-1JI) alle TaM11 ;

2-(1-((1r,4r)-4- (UMaHOMETWJI) ULMKJIOTeKCMJI) -1, 6—
ouruopouMunaszo [4, 5—d] nuppodio [2, 3—-b] nupuouua-2-wui) —N- (1L H-nnupasoJi—-
3-1JI) alleTaMM1;

2-(1-((1r,4r)-4- (UMaHOMETWMJI) ULMKJIOTeKCMJI) -1, 6—
ourunponMmunaso [4, 5—d] nuppoJio [2, 3—-b]l nupuanH—2-mj) —N— ( (1-
TUOPOKCULMKJIIONPOIWII) METWII) alleTaMul; u

nx QapMalleBTHUUeCKU IIpMeMJIeMEEe COKPUCTAJJIBL.

IIo DOBEepPeHHOCTHU
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