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SAMEIIEHHBIE ITUPA3OJIOIMUINNEPUINHKAPBOHOBBIE KHCJIOTBI

OIINCAHUE

Hacrosiimee m300peTeHre OTHOCHTCS K 3aMELIEHHBIM MHPA30JIOMUIIEPUINHKAPOOHOBBIM
KUCJIOTaM, MX COJISIM U CIoco0aM MX TONy4YeHHs, a TakKe K WX NPUMEHEHHIO ISl MOJyYeHUsI
JIEKAPCTBEHHBIX CPEACTB Uil JICUSHUST W/WIM TNpOPHIAKTHKH 3a00JIeBaHUl, B YaCTHOCTH
CepPIEYHO-COCYAMCTBIX M CEPACYHBIX  3a00JE€BaHMA,  MPEANOYTHTENBHO  CepACYHOM
HEJOCTATOYHOCTU CO CHIDKEHHOW Wi coxpaHeHHOW ¢pakuuern BoiOpoca (HFrEF, HFmrEF u
HFpEF), runeprensuun (HTN), 3abonesanuii nepudepuuecknx aprepuii (PAD, PAOD), cepneuno-
novyeyHole 3aboneBaHuii M 3a00NEBaHWI IMOYEK, NPENNOYTUTENIBHO XPOHHYECKUX U
mnabernuecknii 3a0oneBannii mouek (CKD u DKD), cepneuHo-nerouHsix 3a0oneBaHuil u
3a00eBaHM JIETKUX, MPENNOYTUTENBHO Jerounoi runeprensun (PH), u npyrux 3aboneBanuid,
NPENMOYTUTENIPHO HEHPOAETeHepaTHBHbIX 3a00JIeBaHUH W Pa3NUYHBIX (OPM  JEMEHIHH,
¢ubposHbIx 3aboneBanuii, cucteMHOro ckjieposa (SSc), cepnoBunHokierounon anemuu (SCD),
HapyLIEHUH 32KUBJICHUS PaH, TAKUX Kak s13Ba, OOYCJIOBIEHHAS! CHHAPOMOM THA0ETUYECKOH CTOMBI
(DFU).

Kpome Toro, te >xe BBIIEYNOMSHYTbIE MaTO(PHU3HONIOrHUECKe MEXaHU3Mbl H(PPEKTUBHBI
IpU TEePeNUBAaHUM KPOBHU (HANpHUMep, MyTeM XpaHeHWs W T.A. C MOBBIEHHON KOHIEHTpauuei
cBOOOIHOTO reMOTIIO0MHA) MTALEHTaM, IMEIOIIUM MOKA3aHUsI K ePETNBAHMUIO.

Kpowme Toro, B Oyaymem komOuHaumsi aktuBaropa sGC ¢ CHHTETUYECKUM MEPEHOCYHKOM
KHCJIOPOAa HAa OCHOBE IeMOIIOOMHA MOKET CMATYUTh HaOJIoJaeMble O CHX IMOp MOOOYHbIE
a¢ppextor [Weiskopf, Anesthesia & Analgesia, 110:3; 659-661, 2010], koTOpble BBbI3BaHbI
MOHIKEHHOM 1OCTYMHOCTHI0 NO, 4TO Ae1aeT BO3MOXKHBIM KIIMHUYECKOE IPUMEHEHHE.

OpHoll M3 BaXHEHIINX CHUCTEM KIETOYHON Iepefadd B KJIETKaX MIIEKOMUTAOLINX
SIBJIIETCS LIUKJIMYecKui ryaHosuHMoHodochar (¢cGMP). Bmecre ¢ okcumom aszora (NO),
BBICBOOOKIAFOIUMCS U3 SHAOTENHS U NEepPEeNarolliM TOPMOHAJbHBIE H MEXaHHYECKHE CUTHAJIBL,
oH obOpasyer cucremy NO/cGMP. T'yaHunatimknasbl KaTamusupyroT OuocuHTe3 ¢GMP u3
ryanosunaTpudocdara (GTP). OOnapykeHHbIE K HACTOSAIIEMY BPEMEHH NPEICTABUTENN 3TOTO
ceMeiicTBa MOJKHO Pa3ZeNIUTh KaK MO OCOOEHHOCTSIM CTPOEHHsI, TaK U IO TUILY JIMTAHJIOB HA JIBE
IPYNNbL  TyaHWIATUMKIA3bl B BHUAE  YAaCTUL, KOTOpPblE MOTYT  CTUMYJIUPOBATHCS
HATPUHYPETUUECKUMH TENTHIAMHU, M PACTBOPUMbIE TI'yaHWIATIMKIA3bl, KOTOPbIE MOTYT

crumysiupoBaTbess NO. PacTBoprMbIe ryaHMIaTHUKIIA3bl COCTOST U3 ABYX CyOBEIMHUI] U, BeCbMa



BEPOSITHO, COZIEPIKAT OIMH I'eM Ha T€TePOANMED, KOTOPBIH SBISIETCS] YAaCThIO PETyJIITOPHOIO CalTa.
ITocnenHee nMeeT LEHTpAIbHOE 3HaUeHNE Ui MexaHu3Ma aktuBauuu. NO crnocoOeH CBsI3bIBaThCS
C aTOMOM JKeJie3a T'éMa M TEM CaMbIM 3aMETHO IOBBIIATh aKTUBHOCTD (epmenTa. [Ipenaparer 6e3
rema, HanpotuB, He MoryT ctumyiuposarbca NO. Oxcupn yriepoma (CO) Ttakxke crocoOHa
NPUCOEUHSTHCS K LIEHTPAJIBHOMY aTOMY keJie3a reMa, Ho ctumyssanust CO 3aMeTHO MeHbLIIe, YeM
NO.

bnaronaps npopykunu ¢cGMP u peryisinnu B pesyibrare 3Toro pochoauscrepas, HOHHBIX
KAaHAJOB M TPOTEMHKHHA3 TYaHWIATLHMKIA3a WIpaeT pelalolyld poJib B Pa3JIMYHBIX
(PU3MOJIOTHUECKUX TPOLIECCaX, B YACTHOCTH, B PENAKCALMH U NPOH(epaluyl IaKOMbIIIEYHbIX
KJIETOK, B arperauyy U aAre3ud TPOMOOIINTOB U B Tepeaade HEHPOHHBIX CHTHAJIOB, a TAKXKe MPH
HAPYLICHUSIX, BBI3BAHHBIX HAPYLICHHEM BBIICYIIOMSIHYTBIX IpoueccoB. B marodusunonornueckux
ycnoBusix cuctemMa NO/cGMP mosker ObITh NMOJABIIEHA, YTO MOMKET NPUBECTH, HANPHMEP, K
BBICOKOMY KPOBSHOMY [aBJICHUIO, AaKTHBALMK TPOMOOLMTOB, TOBBIIIEHHOHW KJIETOYHOM
nponudepauun 1 Gudpo3y, AMCHYHKUNUN SHIOTENUS, aTEPOCKIEPO3Y, CTEHOKAPIUH, CEpACUHOMN
HEIOCTATOYHOCTH, TPOMOO3aM, HHCYJIBTY U HH(PAPKTY MUOKapaa.

Bo3MoHBI Ccroco0 NieueHHss TaKuX HapyIIeHWH, KOTopblii He 3aBucuT oT NO u
HampaBJleH Ha BO3JelcTBMEe Ha curHajabHbili nyte cGMP B opraHusmax, sBiseTcs
MHOTOO0€IIAI0INM TTOJXO0OM H3-32 BBICOKOH 3(¢dexkTuBHOCTH M HEOONBIIOrO0 KOJHYECTBA
OXKUIaeMbIX MOOOYHBIX 3 PeKToB.

CoennHeHus1, Takie Kak OpraHUYEeCKHe HUTPAThI, JeHCTBUE KOTOPBIX ocHOBaHO Ha NO, 110
CUX IIOp HCIIOJIb30BAIM HCKJIIOYUTENBHO JUIs TEepaneBTHYECKONH CTHUMYJSLUHM PacTBOPUMOMN
ryaHminatioukiaasbl.  NO  oOpasyercs mnyreM OHMOKOHBEPCHM M aKTUBHPYET pPaCTBOPHMYIO
T'yaHWUJIATLHKIIA3y, TPUCOSOUHSSACH K LIEHTPAIbHOMY aTOMy jkene3a rema. [loMuMO NOOOYHBIX
5 (EeKTOB, pa3BUTHE TOJEPAHTHOCTU SIBJISETCS OOHHM W3 CYIIECTBEHHBIX HEIOCTATKOB 3TOTO
criocoba nedenus [O.V. Evgenov et al., Nature Rev. Drug Disc. 5 (2006), 755].

B nmocnemHue romel  ObUM  WMAEHTH(UIIMPOBAHBI  BEINECTBA, HEMOCPEICTBEHHO
CTUMYJIMPYIOIIHE PACTBOPUMYIO T'yaHWJIATIHMKIIA3Y, T.€. 0€3 MpeaBapUTEIbHOTO BHICBOOOIKICHUS
NO. IMpoussonHoe nHnaszona YC-1 6010 niepBbiM onmucaHHbIM NO-HE3aBUCUMBIM, HO 3aBUCHMBIM
or rema crumyisitopom sGC [Evgenov et al, ibid.]. Ha ocroBe YC-1 Obumn oOHapyskeHBI
JONOJHUTENbHbIE BeINecTBa, KoTopble Oonee 3ddextuBHbl, yeM YC-1, U He MPOSBIAIOT
COOTBETCTBYIOLIEro MHruouposanusi pochoamcrepas (PDE). Jro mpuseno x uneHTHUKAIMN
MPOU3BOAHBIX nupaszojonupuanaa BAY 41-2272, BAY 41-8543, BAY 63-2521 u BAY 102-1189.
Bmecte ¢ HemaBHO OmyOJIMKOBaHHBIMU CTPYKTYPHO pasnuuHbiMU BemectBamu CMF-1571 u A-
350619 stu coenuHeHust 0Opa3yrOT HOBbIN Kiace ctumyssitopoB sGC [Evgenov et al., ibid.].

OOwieit xapakTepUCTUKOM 3TOro Kjacca BemecTB siBjsiercss NO-He3aBHCHMAsi U CElIeKTUBHAS



aktuBalus rem-cogepxkaumux sGC. Kpome toro, ctumynsaropel sGC B coueranuu ¢ NO
OKa3bIBAlOT CUHepreTudeckoe neificreue Ha akTuBauuio SGC, OCHOBaHHOE Ha CTaOWIM3aLUU
HUTPO3UJI-TEMOBOr0 KoMruiekca. Tounblil caliT cBs3biBaHus ctumysitopoB sGC B sGC Bce eme
obcyxxnaercs. Ecnu reM-rpynny yaaauTh W3 pacTBOPUMOM TI'yaHMJIATLMKIIA3bl, (PEPMEHT IO-
npexxHeMy obsanaer 0OHapyKUBaeMOI KaTaIUTUYECKON OCHOBHOM aKTUBHOCTHIO, T.e. cCGMP Bce
eure obpasyercst. OCTaBLIYIOCS KATAIMTHYECKYIO OCHOBHYIO aKTHBHOCTH 0€CreéMOBOro (epMeHTa
HeJb3sl CTUMYJIMPOBATh HA OHUM U3 CTHMYJIITOPOB, YIIOMsIHYTHIX Bbilie [Evgenov et al., ibid.].

Kpome Toro, Opumn maentuduuupoBanbl NO- U reM-He3aBHcuMble akTuBaTtopbl SGC ¢
BAY 58-2667 B kauecTBe mpoTOTHIIA 3TOrO Kjacca. OOLUMM CBOHCTBOM 3THX BELIECTB SIBJISIETCS
TO, 4uTO0 B coderaHuu ¢ NO OHHU OKa3bIBAIOT aNAUTHBHBIN 3(PdekT Ha akTuBamoo (GepMeHTa,
NPUYEM aKTHUBALM OKHCIEHHOTO WJIM CBOOOZAHOTO OT reMa (pepMEeHTa 3aMETHO BBILIE, YeM Y
remconepxainero ¢pepmenta [Evgenov et al., ibid.; J.P. Stasch et al., Br. J. Pharmacol. 136 (2002),
773; J.P. Stasch et al., J. Clin. Invest. 116 (2006), 2552]. CnieKTpOCKONMYECKHE HCCIICTOBAHMUSI
MOKa3bIBalOT, YTO BAY 58-2667 BbITECHSET OKHUCJICHHYIO Te€M-TPYIITy, KOTOpas B Pe3yJibTaTe
OCJIa0JIeHusT CBSI3M JKeJIe30-THCTHAUH ciado npucoeanaeHa k sGC. Taxke ObUIO MOKAa3aHO, 4YTO
xapaktepHblii remcsi3biBaronii MOoTuB SGC Tyr-x-Ser-x-Arg aOCOMOTHO HEOOXOAUM Kak IS
B3aUMOJIEHCTBHUS OTPULIATEIBHO 3aPSIKEHHBIX MPOITMOHOBBIX KUCJIOT T€MOBOM TPYMITBL, TAaK M JUIS
neticreuss BAY 58-2667. Ha sTom (one npennonaraercs, 4to caiit cs3biBanus BAY 58-2667 B
sGC unenTHueH caifTy cBsi3piBaHMs reMoBoit rpymmel [J.P. Stasch et al., J. Clin. Invest. 116 (20006),
2552].

AxtuBarop sGC Runcaciguat (Hahn et al.,, Drugs Future 43 (2018), 738, WO
2012/139888) SIBJISIETCSI KJIMHUYECKON pa3paboTkoit KOMITAaHUU BAYER
(https://www clinicaltrials.gov/ NCT04507061). [ToHuMaHne OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO
paBHOBecHst SGC mpu 370pOBOM COCTOSHHM U TIPH 3a00JIeBaHUsIX OrpaHu4eHo. Takum oOpasom,
neyeOHbI moTeHuman aktuBaropoB SGC eme He 1m0 koHua siceH. OOHAKO, TOCKOJBKY
OKHCJIUTENIBbHBIN cTpecc MokeT crenath ¢pepmeHT sGC rem-cBobonHbM, aktuBaTopbl SGC MoryT
UMeTh eme Ooyiee INUPOKUHA TEpaneBTUYECKUH MOTEHLWAN, KOTOPBIA eme MpPeACTOUT
UJIEHTU(UIMPOBATH U JOKA3aTh B OyIyIIeM.

CoenvnHeHMsI, ONMMCAaHHbIE B HACTOSINEM H300pPETEHHH, TAKXKE IMO3BOJITIOT AKTUBHPOBATH
cBOOONHYIO OT remMa (JOpMy pacTBOPUMOH TI'yaHMIIATIMKIIA3bl. JTO TaKXKe TMOATBEPKIAETCS TEM
(bakTOM, YTO 3TH HOBBIE AKTUBATOPHI, BO-TIEPBBIX, HE OOJIATAIOT CHHEPTETUYECKUM NEHCTBHEM C
NO Ha rem-conepskamuii pepMEHT U, BO-BTOPBIX, UX IEHCTBUE HE MOXKET ObITh OJIOKHMPOBAHO reM-
3aBUCHUMBbIM ~ HMHIMOMTOPOM  pacTBOpUMOW  ryaHmnaruukmnassl  1H-1,2,4-okcagmasono[4,3-
aJxuHokcanmuH-1-oH (ODQ), HO naxe moteHuupyercs >TuM uHruoOuTopom [cm. O.V. Evgenov et

al., Nature Rev. Drug Disc. 5 (20006), 755; J.P. Stasch et al., J. Clin. Invest. 116 (2006), 2552].



B WO 2012/058132 3amerieHHbIe MTUPA30IOMUPUANHKAPOOHOBbIE KUCIOTHI OMHUCAHBI KaK
aktuBaropbl SGC. B omTimume OT COEOUHEHMI COTJIACHO HACTOSALIEMY HW300PETeHUIO 3TH
COEMMHEHUS] HUMEIOT TIeTepOoapOMATHUECKUIl MUPUAMHOBBI  (PparMeHT,  CBSI3bIBAOINUI
NMPa30JIKkapOOHOBYIO KUCJIOTY € OCTaJIbHON 4acThio MoJiekyJbl. Kpome Toro, mupuanHOBBIN a30T
HAXOAMTCS B IPYTOM IIOJIOXKEHUH, YeM MUIMEPUINHOBBIN a30T COEAMHEHUI COTJIACHO HACTOSIILEMY
mobperennto. OmHAKO 3TH  COEAMHEHUs  AEMOHCTPUPYIOT  TOJBKO  IOCPEICTBEHHBIE
(dbapMaKOKMHETUYECKHE CBOWCTBA, TakWe Kak, Hampumep, ymepeHHbii kiupeHc (CL) wu
NPOMEKYTOUHBIA TEpPUOJ TOJyBbIBeneHUs: U cpenHee Bpemsi mnpeObiBanus (MRT) mocne
BHYTPUBEHHOTO (1V) BBEIEHHS HA JOKIMHUYECKHUX (PapMaKOKMHETHUECKHX MOJEISIX.

Takum o00pa3oMm, LEJIbE HACTOSIIEr0 HW300pEeTEeHHs] SIBJIIETCS CO3JaHUE HOBBIX
coenuHeHui-aktiBaTopoB sGC ist jgedeHus: Wi npoQriakTuKu 3a00NIeBaHNH, B YaCTHOCTH
CEpPIEYHO-COCYAMCTBIX M CEPACYHBIX  3a00JE€BaHMiA,  MPEANOYTHTENBHO  CepACYHOM
HEJOCTATOYHOCTU CO CHIDKEHHOW WM coxpaHeHHOH ¢pakuuern BeiOpoca (HFrEF, HFmrEF u
HFpEF), runeprensuu (HTN), 3abonesanuii nepudepuuecknx apreputi (PAD, PAOD), cepneuno-
novyeyHole 3aboneBaHuii M 3a00NEBaHWI IMOYEK, NPENNOYTUTENIBHO XPOHHYECKUX U
mnabernuecknii 3a0oneBanuii mouek (CKD u DKD), cepneuHo-nerounsix 3a0oneBaHuil u
3a00eBaHMi JIETKUX, MPEINOYTUTENBHO JierouHoi runeprensun (PH), u npyrux 3aboneBaHuid,
NPENNOYTUTENIHO HEHpOAEreHepaTHBHbIX 3a00eBaHUH U Pa3NUUYHBIX  (OPM  JEMEHIHH,
¢ubposHbIx 3aboneBanuii, cucteMHOro ckiieposa (SSc), cepnoBuanOKIeTouHOM anemuu (SCD),
HapyLIEHUH 32KUBJICHUS PaH, TAKUX KakK s13Ba, OOYCJIOBJIEHHAS CUHIPOMOM THA0ETUYECKOH CTOMbI
(DFU), y omomeli ¥ JKUBOTHBIX, I@PHYEM COEOUHEHHUS JEMOHCTPHPYIOT  XOpoLIee
(papMakOKMHETHUECKOE MOBEEHUE C XOpOoUHUM mnpoduiaeM (apMaKkoIOrHIecKOd aKTUBHOCTH, a
TaKKe MoJie3HbIe PU3MKO-XMMUYECKUE CBOMCTBA (HATIPUMED, PACTBOPUMOCTD).

Heoxwunanno OBLIO O0Hapy’KEHO, 4TO HEKOTOpbIE 3aMeIleHHbIC
NIMPA30JIONHUIIEPUAUHKAPOOHOBBIE KUCJIOTBI, & TAK)KE UX COOTBETCTBYIOIIUE COJIM TMPEICTABIISIOT
coboii crpHOAEHCTRYOMKE akTHBATOPbI SGC ¢ X0opotnM (hapMaKOKHHETHYECKUM TIOBEICHUEM C
xopouM TmpoduieM (HapMaKoJOrHUECKOW AaKTHBHOCTH, a TaKXke C TMOJIe3HbIMU (PHu3uKo-
XUMUYECKUMH CBOHCTBAMH (HAIIPUMED, PACTBOPUMOCTEIO).

Hacrostiimee n3o0perenne oTHOCUTCS K coequHEeHUsIM (popmysl (1)



R
R
N R1
RRA
| F
X4 T/Xz N F
N ¥
@ oH ()
N (o]
|
RE
B KOTOpPOM
R' mnpencrasmser coboii BOXOPON MIIH TAIOTeH,
R’ mnpexcraBmsier coboii BOXOPOL MIIH TATIOTeH,
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R’ mpencrapnsier co0oii XJIOp WK TPUTOPMETHI,
4 o

R" mnpencrasnsier codoii Bogopon i Ci-Cy-ankm,
5 o

R’ mpencrasnsier coboit Ci-Ce-anku,

X1 mpencraeisier cOOOM a30T WK YTIIIEPOS,

X, mnpencraeisier cOOOM a30T WK YIIIEPOT,

U UIX COJISIM, X COJIbBATaM U COJIbBATAM MX COJICH.

TepMuH «3aMeIeHHBIN» O3HAYAET, YTO OJUH WM HECKOJBKO aTOMOB BOAOPOAA TPHU
YKa3aHHOM aTOM€ WJIM TPYIINE 3aMeleHbl BBIOPAHHBIM M3 YKa3aHHOW TPYMITBI MIPH YCIOBUMU, UTO
HOpPMaJIbHasi BAJICHTHOCTb YKa3aHHOIO aTroMa IPpU CYLIECTBYIOIIUX OOCTOSATENbCTBAX HE
npeBbiineHa. J{omyckarTesi KOMOMHALIUK 3aMECTUTENeH 1/UITH TIePEeMEHHbIX.

B koOHTeKCTe HACTOSIEro W300peTeHUs] TEPMUH «OOWUH WM Oonee», Hanpumep, B
OTpeNeNieHud 3aMecTurenieit coenuHenuit obOmeit ¢opmynaer (I) cornmacHo HacrosieMy
u300pereHuto, o3Havaer «1, 2, 3, 4 unu S, ocobenHo 1, 2, 3 wum 4, 6onee koHKpeTHO 1, 2 wn 3,
ere Ooyiee KOHKPETHO 1 vt 2.

B xoHTekcTe HacTosero wW300peTeHMs, €eCH He YKa3aHO WHOE, 3aMECTHTENU
OTIPENENSIOTCS CIEAYIOIIIM 00pa3oM:

TepMUH «rajioreH» WM «rajJioreHO», KaK B KOMOMHAIUSX, HAPUMEP, B TaJOr€HOATKIIIE,
O3Ha4aeT atoM Topa, XJopa, OpomMa MM Hoza, B YaCTHOCTH aToM (TOpa, XJIopa uin Opoma, ere
Ooee KOHKPETHO (PTOP WITH XJIOP.

Tepmun «C-Cy-ankmm», «C-Cs-amxkum» u «C-Cg-aNkun» O3Ha4aeT JUHEHHYI WU
Pa3BETBIICHHYIO, HACBIIICHHYIO, OJJHOBAJICHTHYIO YTJIEBOAOPOAHYIO Py, coaepxkamyro 1, 2, 3
i 4 aroma yruepona, 1, 2, 3, 4 wnu S atomos yraepoga u 1, 2, 3, 4, 5 wim 6 aToMOB yriepona,
HATpUMep, METHJI, STHJI, MPOIWI, M3OMPONWI, H- OyTWJ, BTOP-OyTHII, H300YyTHI, TpeT-OyTwHi,

MEeHTWI, WU30MEeHTWI, 2-MeTWwiOyTwi, 1-metunOyTun, l-stwnmponwn, 1,2-IUMETHIITIPONHI, Heo-



neHTusa, 1,1-quMeTunnponui, TeKCWi, 1-MEeTUINEHTW, 2-MEeTWINEHTWI, 3-METWINCHTWI, 4-
MerwineHtwt, l-atunbytun, 2-otwindyrtwn, 1, 1-mumermnOyrun,  2,2-mumetwinOytwr, — 3,3-
auMeToy T, 2,3-aquMeTinOoyTwn, 1,2-auMerwnOyTin win 1,3-mumMeTunOyTHi rpymnmy Wid ee
usoMep. B uactHocTH, ykazaHHas rpynmna umeer 1, 2, 3 nnu 4 atoma yraepona («Ci-Cy-anmkuny),
Hanpumep, METUJIbHAS, STHIbHAS, MPOMIIbHAS, U30MPONUIbHAS, OyTUJIbHAS, BTOP-OYTHIIMIbHAS,
300yTUsIbHAST WU mpem-OyTuibHAs rpymma, Oojiee KOHKperHo 1, 2 wim 3 atoma yriepona
(«C,-Cs-ankui»), Hanpumep, METUIIbHASL, STUIIbHAS, H-TIPOMIIbHAS FJTH N30TIPOITHIIbHAS TPYIINA.

Tepmun “C;-Cs-ranorenoankmn”’, “C,-Ce-ramorenoankun’, “Ci-Cy-ranorenoankmn’, “C,-
Cy-ranorenoankun’, “C,-Cs-ranorenoankmn’ u “Ci-C,-rajoreHoankun’ TpeAcTaBisieT coOoit
JMHEHHYI0 WIN Pa3BETBICHHYIO, HACBIIICHHYIO, ONHOBAJECHTHYIO YIJICBOAOPOIAHYIO TPYIITY, B
KOTOpOI TepMUH “ajJKuil’ HMEeeT 3Ha4deHUe, KaK OIpeesieHO BhIlle, U B KOTOPOHl OIWH WU
HECKOJIbKO aTOMOB BOZOPOZAA 3aMELICH, OAWHAKOBO WJIM Pa3jM4YHO, aTOMOM rajoresa. B
YaCTHOCTH, VKa3aHHBI aTOM rajioreHa mpeacrapisier coboli atom ¢dropa. YkaszaHHas
C,-Cs-rajioreHoalikujibHasI TPpyIa NpeacTaBisier codol, Hampumep, GTOpMETHI, AU(TOPMETHIL,
tpupTopmermn,  2-¢propaTin,  2,2-mudropatwn, 2,2, 2-TpUPTOPITHI,  NEHTAPTOPITHIL,
3,3,3-tpudropnponan-1-un, 1,1, 1-tpudropnponan-2-nm, 1,3-nudTopnponan-2-ui, 3-
¢ropriponan-1-um, 1,1,1-tpudropbyran-2-un u 3,3,3-tpudTop-1-merun-nponan-1-wm.

Tepmun “C;-Cy-ranorenoankokct” u “C;-Cs-raJOreHOATKOKCH TIPEACTaBisieT coOoi
JUHENHYI0 WM Pa3BETBJICHHYIO, HACBILEHHYIO, ofaHOBajeHTHyr C,-Cj-ankokcu wmnu C;-Cs-
IKOKCH Tpymmy (T ajJKOKCH IPENCTaBysieT COOON HEepas3BETBJIEHHBIH WM Pa3BETBIICHHBIN,
HACBILEHHbIN, OJHOBAJICHTHBIN aJIKOKCH paaukai, umeromuil ot 1 go 4 umu or 1 no 3 aromos
yriepona, B Ka4ecTBe IpUMepa U NMPeArouTUTEIbHO METOKCH, 3TOKCH, H-TIPOTIOKCH, U30MPOIIOKCH),
B KOTOPOH OIMH HMJTH HECKOJIBKO aTOMOB BOIOPOZA 3aMeEIeHbI, OTMHAKOBO WJIM PA3JIMYHO, aTOMOM
rajoreHa. B 4acTHOCTH, yka3aHHBIN aTOM TajioreHa MpeacTaBisieT cobol atoM ¢ropa. YkazaHHast
C1-C3-rayioreHoa KOKCH TpyIa NpeacTaBisieT co0oi, Hanpumep, GTOPMETOKCH, TH(HTOPMETOKCH,
TpupTOpMETOKCH, 2,2,2-TPU(PTOPITOKCH WITH MTEHTAPTOPITOKCH.

Tepmun “C;3-Co-IIUKI0ATKUT O3HAYAET HACBIIIEHHOE, OJJHOBAJICHTHOE, MOHOLIMKJTMYECKOE
yIJIEBONOPOAHOE KONBLIO, KOTOpoe comep kut 3, 4, S unmu 6 aromoB yriepona. YkazanHast C3-Ce-
LIMKJIOATKIJIbHAS TPYIINA MPEACTABISET COOOH, HAMPUMeEp, LUKIONPOIIBbHYIO, [IUKJIOOYTHIIBHYO,
LIMKJIOTIEHTWJIBHYIO WJTH LIUKJIOT€KCHIIBHYEO TPYIIITY.

CoennHeHHs COTJIACHO HACTOSIIEMY H300PETEHHIO TNPENCTABIIIOT COOOH COENMHEHHS
dopmyner (I) 1 UX comu, CONMBBATBI U COJBBATHI COJIEH, a TAKXKE€ COEAMHEHMs, OXBAThIBAEMbIE
dopmynoii (I) u yka3aHHble HIKE B KadeCTBEe PadOYMX NPUMEPOB, U WX COJIH, COJBbBATHI U
COJIbBATHI UX COJIEH, MPU YCIIOBUH, YTO COEAMHEHMs], OxBaTbiBaeMble popmyroii (I) u ykazaHHbIE

HUIKE, YIKE HE ABJIAKOTCA COJISIMU, COJIbBATAMHU U COJIbBaATAMUA COJIEH.



CoenvHeHMsI COTJIACHO HACTOSINEMY HM300PETEHUIO MOTYT, B 3aBHCUMOCTH OT HX
CTPYKTYpPBI, CYINECTBOBaTb B pa3IM4YHBIX CTEPEOM3OMEpHBIX (opmax, T.e. B (opme
KOH(UT'ypallMOHHBIX HM30MEPOB HWIIM K€, NMPH HEOOXOIUMOCTH, KOH(POPMAILMOHHBIX H30MEPOB
(SHAHTHOMEPOB W/WIIK TUACTEPEOMEPOB, B TOM YMCJIE B CIIy4ae POTAMEPOB U aTPOIOH30MEPOB).
Takum oOpasom, Hacrosiiee M300pETEHHE OXBATHIBAET YHAHTHOMEPBI M TUACTEPEOMEPbl U MX
cooTBeTCcTBYIOIHNE cMecH. CTepeon30MepHO OHOPOIHBIE KOMIIOHEHTBI MOT'YT OBITH BBIIEJICHbI U3
TAKUX CMeCel JHAHTHOMEPOB W/WIM JHUACTEPEOMEPOB HM3BECTHBIM CIOCOOOM; Ui 3TOTO
MPEANOYTUTENIHO UCTIONB3YIOT Mpolecchl XxpoMaTtorpaduu, ocodbenno BOKX xpomarorpaduro
Ha aXHMPaJIbHOW W XUPATIbHOH (ase.

Hacrosiiee m3o0pereHne OXBaThIBAET BCE BO3MOXKHBIE TAYTOMEPHI COSAMHEHHH COTJIACHO
HACTOSIIIIEMY M300PETEHUIO B BUJE OTIENbHBIX TAYyTOMEPOB WM B BUAE OO0 CMECH YKa3aHHBIX
TAyTOMEPOB B JIIOOOM COOTHOIIICHUH.

B KOHTEKCTE HACTOSINEro M300pPETEeHHsI TEPMUH «3HAHTHOMEPHO UHWCTBIH» TOHHMAETCS
KaK O3HAYAIOIINI, YTO PACCMATPUBAEMOE COETMHEHNE B OTHOIIEHHH aOCOMFOTHON KOHPUTYpauuu
XUPATBHOTO IIEHTPa TPHCYTCTBYET B SHAHTHOMEPHOM H30bITKE Oosee 95%, mpenrnodYTUTeNIbHO
Oonee 97%. DHaHTHOMEPHBIA U30BITOK (3HAYEHHE €€) B 3TOM CIIy4ae PaCCUUTHIBACTCS ITyTEM
OLIEHKH COOTBETCTBYIOIIEH XpomarorpamMmel BOXKX Ha xupanbHOH (asze ¢ TOMOIIBIO CeAyIoeit
dbopmybL:

ee = [E* (uromans%) - E® (muromanss)] x 100% / [E* (momans) + E° (miormans%)]

(E*: sHantHOMep B H30bITKe, E°: SHAHTHOMED B HEmOCTATKE)

Hacrosimee mn3o0pereHne Takke OXBATHIBAET BCE IMOAXOISIINE W3OTOIHbIC BaPUAHTHI
COEIMHEHUI COTJIACHO HACTOsIeMy u300pereHHo. [lon M30TONHBIM BapHAHTOM COEIUHEHHS
COTJIACHO HACTOSLIEMY H300pPETEHHI0O B KOHTEKCTE HACTOSILIEro H300peTeHHss MOHUMAETCSI
COENUHEHHE, B KOTOPOM IO MEHBLICH Mepe OAMH aroM B COCTaBE€ COCAMHEHHs COTJIACHO
HACTOSIIIIEMY U300PETEHUIO 3aMEHEH Ha IPYTrOi aTOM C TEM K€ aTOMHBIM HOMEPOM, HO C aTOMHOM
MAacCOH, OTJIMYHON OT aTOMHOW MAacChl, KOTOpasi OOBIMHO MJIM MPEUMYIIECTBEHHO BCTPEYAETCS B
npupozne. IlpuMepamu H30TONOB, KOTOPBIE MOTIYT OBITh BBEIECHBI B COCAMHEHHE COTJIACHO
HACTOSIIIEMY M300PETEHUIO, SBJSIFOTCST M30TOIBI BOAOPONA, YIJIEpoaa, a30Ta, Khuciaopona, hochopa,
cepnl, ¢pTopa, xJjiopa, Opoma u foaa, Takue Kak ’H (metiTepuii), ‘H (TpuTHiA), 13C, 14C, ISN, 170, 180,

32 33 33 34 35 36 18 36 82 123 131
P, ¥p, ¥’s, g, g, g BF 3oy ¥Br, 1

1247 129
L,

I m 1. KoHKpeTHBIE N30TONHBIE BAPUAHTHI

2
COEIMHEHNUs COTJIACHO HACTOSAIIEMY M300PETEHHI0, OCOOEHHO T€, B KOTOPBIE BKJIOUEHBI ONUH WU
HECKOJIbKO PAAMOAKTUBHBIX H30TOMOB, MOTYT OBITH TMOJE3HbI, HANPUMEp, Ui H3YYCHUs
MEXaHU3Ma [EWUCTBUS WM DPACIpPENeNeHus aKTUBHOIO HWHIPEAUEHTa B OpraHu3Me, W3-3a

CPABHUTEJIbHO JIETKOUW IMONTOTOBKH M OOHAPYKMBAEMOCTH JUIsi 3TOH LENd OCOOEHHO MOIXOMST

3 14
coenuHeHus1, MeueHHble u3oronamu “H unun ~C. Kpome Toro, BkjroueHHE W30TONOB, HAIIPUMEP



OeUTeprsi, MOXKET TIPUBECTH K OCOOBIM TEpareBTUYECKUM MPEHMYINEeCTBAM BCIISNCTBHE OOJbIIeH
MeTaOonuueckod  CTaOMIBHOCTH — COEAMHEHMs, HampuMmep, K  YBEJIWYEHHIO  Iepuoja
MOJIyBBIBEIEHUs] B OpTraHHU3ME€ WM CHIIKEHUIO HEOOXOAMMOW aKTUBHOW JIO3bI, TaKue
MOAU(DUKALMHM COSAMHEHUH COTJIACHO HACTOSIIEMY U300pPETEHHMI0 MOTYT IOSTOMY B HEKOTOPBIX
CIy4asix TaKKe MPEACTaBISITh COOOH MPEANOYTUTENbHBI BAPHAHT OCYIIECTBJICHUS HACTOSILIErO
n3o0pereHust. M30TONHbIE BapHaHThl COSAMHEHUH COTJIACHO HACTOSIIIEMY H300pPETEeHHI0 MOTYT
OBITb MOJy4€HbI CMIOCOOAMH, M3BECTHBIMU CIELUAIUCTAM B TAHHOH 00JIACTH TEXHUKHU, HAIIpUMEp,
cioco0amu, ONMUCAHHBIMU JlaJiee, W CIOCOOaMM, OINMUCAHHBIMH B padO4YMX MpHMepax, C
UCTIOIb30BAaHUEM COOTBETCTBYIOIIIMX H3OTOMHBIX MOIU(UKALUN COOTBETCTBYIOIIMX PEAreHTOB
W/WJTA UCXOTHBIX COSMHEHUN.

[IpenmnoyTuTeNbHBIMU  COJISIMA B KOHTEKCTE HACTOAIIEr0 W300peTeHHs  SIBIISTFOTCSI
(pu3HONOrHUecKr MpUeMIIEMbIe COJIM COEAMHEHUI COTIACHO HacTosimeMy m3odpereHno. OmHako
HacTosilee M300pPETeHHE OXBAThIBACT TAKXKE COJNH, KOTOPblE CaMU NO cede HEeNPHUIOAHBbI IS
(bapMareBTUYeCKOro MPUMEHEHUS], HO KOTOPbIe MOKHO UCIIOJIb30BaTh, HATIPUMED, JJIsl BBIIEICHUSI
W OYMCTKH COSIMHEHUH COTJIACHO HACTOSIIEMY H300PETEHHIO.

DU3NONOrUYECKH TPUEMIIEMbBIE COJIM COEAWHEHUH COTJIACHO HACTOSIIEMY H300pPETEHHIO
BKJIFOYAIOT KHUCJIOTHO-aINTUBHBIE COJIM MUHEPAIBHBIX KHCJIOT, KapOOHOBBIX KHCJIOT H
Cynb(OKUCIIOT, HampuMep, COJM COJITHOW, OpOMHUCTOBOINOPOAHOH, cepHOM, (HochHOpHOH,
METaHCYJIb(OKUCIIOTHI, 3TAHCYJIb(OKUCIOTEI, TONYOJICYIb(POKUCIOTH, OEH30JICYIB(POKHUCIIOTHIL,
HaTaTMHANCYIB(POKUCIOTHL, YKCYCHOM KHCJOTBL, TPUPTOPYKCYCHON KHCIIOTBI, MPOMHOHOBOM
KHMCJIOTBI, MOJIOYHOH KHCJIOTBI, BHHHOM KHCJIOTBI, SIOJIOYHOM KHMCJIOTBIL, JIAMOHHOH KHCJIOTBI,
(bymMapoBOii KUCIIOTBI, MAJISMHOBOM KUCJIOThI U OEH30HHOI KUCJIOTHL

DU3MOIOrMYEeCKH TPUEMIIEMbIE COJIM COEAMHEHUI COTJIACHO HACTOSIIEMY H300pPETEHHIO
TAK)Ke BKJIFOYAIOT COJIM OOBIMHBIX OCHOBAHMI, B KAa4yeCTBE MPHUMEpPAa M MPEANOYTHTEIbHO COJU
IIENOYHBIX METAJUIOB (HAIpHMEp, COJIM HATPUS M KaJHsl), COJIM LIEJIOYHO3EMENIbHBIX METaJLJIOB
(HampuMep, COMU KaJTbLIUSI K MATHUS) U COJIM aMMOHWUSI, TPOU3BOIHBIE AMMHUAKA HJTH OPTaHUYECKUX
aMHUHOB, cozaepxxamux oT 1 1o 16 aTomMoB yriepoaa, HalpuMmep U NPEeANOYTUTENBHO, STUIAMUH,
OVSTUIAMHH, TPUSTHIAMFH, OSTUJIUU3ONPOINWIAMUH, MOHO3TAHOJIAMHH, IMSTAHOJAMUH,
TPUSTAHOJIAMUH, JTUIMKJIOTEKCUJIAMIH, JTUMETHIAMUHOITAHOJ, TpPOKaWH, auOeH3mnamMuH, N-
METHIMOP(ONIMH, aPTHHUH, JIM3HH, STHJICHIUAMIH, N-MEeTUITUIEPUINH U XOJTUH.

Hacrosiimee m300pereHne OXBaThIBAE€T BCE BO3MOXKHBIE COJIM COECAMHEHHH COTJIACHO
HACTOSIIIEMY M300PETEHUIO B BUIE OTIENbHBIX COJIEH W B BUJIE JIFOOOH CMECH YKa3aHHBIX COJEH
B JIFOOOM COOTHOLIEHHUH.

ConbBaTel B KOHTEKCTE€ HACTOSALIErO M300PETEHUs] OMNMCHIBAIOTCA KaK Takue (OpMBI

COEZIMHEHUH COIJIaCHO HACTOSIIEMY H300PETeHHI0, KOTOpble 00Pa3yIOT KOMILIEKC B TBEPAOM M



JKUAKOM COCTOSIHMM IMyTeM KOOPAMHALMM C MoJieKysiamu pactBoputessi. CoelnHEHHs COTJIACHO
HACTOSILIIEMY H300pPETEHHI0 MOTYT COAEpKaTh MOJSPHBbIE PACTBOPUTENH, B YaCTHOCTH, BOZY,
METaHOJI WM 3TaHOJI, HAIIPUMEp, B KQUeCTBE CTPYKTYPHOIO JIEMEHTa KPUCTAJUTMYECKON PEIleTKH
coenuHeHui. I'uaparsl mpeacTaBistoT coOoil crienmduyueckyro GpopMy COJIBBATOB, B KOTOPBIX
KOOPIMHALMS TPOUCXOAMT ¢ BO#OH. KonMuecTBO MONMSPHBIX pacTBOpUTENEH, B YaCTHOCTH BOJIBL,
MOJKET HaXOUTHCS B CTEXHOMETPUYECKOM MIJIM HECTEXHOMETPHUUYECKOM COOTHOIIEHUH. B ciyuae
CTEXMOMETPUUECKUX COJIbBATOB, HANpUMED TUAPAT, MOJy-, (CEMH-), MOHO-, TTOJyTOpa-, AH-, TPH-,
TeTpa-, MEHTa- W TJI. COJbBaThl WJM TUAPATHI BO3SMOXKHBI, COOTBETCTBEHHO. Hacrosiuee
n300peTeHne BKIIIOYAET BCEe TAKUE TMAPATHI HJIH COJIbBATHL.

Kpome TOro, coearHeHUsI COrJIACHO HACTOSIIIEMY H300PETEHHIO MOTIYT CYINECTBOBATb B
BHe N-OKCHIOB, YTO OMPeessieTCst TeM, YTO MO MEHbLIeH Mepe OfUH a30T COSAMHEHUI COrIaCHO
HACTOSIIIIEMY M300PETEHUIO OKHUCIIIETCS M3BECTHRIM 00pa3oM. Hacrosiiee nzo0pereHne BKIIFOYaeT
BCE TaKHe BO3MOKHbIE N-OKCHIbI.

Hacrosiiee n3o0peTeHre AOMOMHUTENBHO TAKXKEe OXBATBHIBAET MPOJIEKAPCTBA COSIMHEHUI
COTJIACHO HACTOsIIEMy H300peTeHnto. TepMHH «IpONeKapcTBa» OXBAaTbIBAET COSOHHEHHS,
KOTOpbIE CO CBOEH CTOPOHBI MOTYT OBbITh OHOJIOTMYECKH AKTUBHBIMH WJIM HEAKTHBHBIMH, HO
NPEBPALLAIOTCS BO BPEeMsi CBOETO MpeObIBaHMS B OPraHU3Me B COSAMHEHHsI COTJIACHO HACTOSIILEMY
M300peTeHHI0 (HarpuMep, myTeM MeTaboIu3Ma WITH THIPOIN3a).

[IpenmnoururenbHBIME SBISIIOTCS coequHeHust popmydel (1), B koTopoit

R' mpencrasmser coGoii Bomopox, hrop,

R’ npexcrasisier coboit Boxopox, Grop,

R’ mpencrasmsier coboit XJI0p MM TPHBTOPMETHIL,

R MpeACTaBysieT COOOM BOIOPOI MITH METHI,

R’ mpencrassier co6oii C-Cs-anku,

X1 mpexncraisieT COOOM a30T WU YINIEPO,

X, mnpencraeisier coOO0 a30T WK YIIIEPOT,

U UX COJISIM, MX COJIbBATaM U COJIbBATaM UX COJEH.

[IpenmouTurenbHBIME SBISTFOTCS coequHerust popmydisi (1), B koTopoit

R' mpencrasmser coGoii Bomopox, hrop,

R* mpencrasisier coboii Bomopox, hrop,

R’ mpencrasisier coboii XIOp WM TPH(TOPMETH,

R* NpeACTaBIsieT COOON BOIOPO FITH METHIL,

R’ mnpencrasnser coGoif METHI, STWJ, H-NPOIHI, H3OMPOIMI, 2 2-THMETHI-TPOIIIL,
U300y THII,

X1 mpexacraisieT COOOH a30T WM YIIIEPO,
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X, mpencrasisieT COOOH a30T WM YIJIEPOS,

U UX COJIH, X COJIbBATHI H COJIbBATHI UX COJEH.

[IpenmouTurenbHBIME TaKXkKe SBJSTFOTCS coenuHenus hopmysl (1), B koTopoit

R' mpencrasiser coboii Bomopox,

R’ npexcraisier coboif BOXOPOX,

R’ mnpencrasisier coboit Xop MM TPHGTOPMETHIL,

R* npencTaBisieT OO0 BOIOPOA MM METHII,

R’ NPENCTABISIET COOOM METHJI, 3THJI, H-TIPOIWI, H3OMPONWi, 2,2 -AUMETHII-TPOIHJI,
U300y THIL,

X1 mpexacrapisietr coboit yrnepon win C-F

X, mnpencraeisier coOO yrieporn,

U MX COJIH, MX COJIbBATHI U COJIbBATHI UX COJEH.

[IpenmouTuTeIbHBIME TaKKe SBISIFOTCS coequHenus opmyJsl (1), B koTopoit

R' mpencrasisier coGoii Bomopox,

R* mpexncrasisier coboii BOIOPOX,

R’ mpencrasisier coboii XI0p WM TPH(TOPMETHL,

R' mpencrasisier coboii BomOpox,

R’ mpencrasmsier coGOH METHI, STHI, H-TIPOIHJ, H3OMPOIMI, 2,2-IHMETHJI-IIPOIIHIL,
U300y THII,

X1 mpexcrasisieT coOOH yriepon,

X, mpexacTasisieT coOoit yriepon,

U UX COJIH, UX COJIbBATHI U COJIbBATHI UX COJIEH.

IIpennouTuTeIbHBIMY TaKKe SBJSFOTCS coequHenus hopmyJbl (1), B KoTopoit

—

R" mnpencrasnsier coboii Bogopon,
2 o

R” mnpencrasnsier coboit BOnopox,
3 o

R’ mnpencrasmnsier coboii xJop,
4 o

R" mnpencrasnsier coboii Bogopon,
5 o

R’ mnpencrasusier codoii n300yTHI,

X1 mpexacrasisieT coOOH yriepon,
X, mnpencraeisier coOOi yrieporn,
H UX COJIM, UX COJIbBATHI U COJIbBATHI UX COJIEN.

[TpennodTuTeTbHBIM TakKe SBISIETCS] COSAMHEHNE (POPMYJIBI
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H €ro CoJik, €ro CoJIbBAaThI UJIH COJILBATHI €0 COJIEH.

Oco0eHHO MPEOUTHTEBHBIM SIBJISIETCS COSIMHEHNE (POPMYJIBI

Hacrosiee n3obpereHne 0THOCUTCS K criocoOy mosyueHust coenuHenuii gopmysst (1) mnm

€ro COJIEH, ero CONIbBATOB WJIM COJIbBATOB €0 COJIEH, TTIe

Ha niepBoii cranun [B] coenunenus popmyist (IV)

3

R x2 HCI
RZ
N R1
R N
| F
X2 /N F

X1/
Y N\/ F

[;j 0 e H3
(IV),

. nl p2 B3 pt
B kotopoii R*, R”, R”, R" 1 X; u X, UMEIOT 3HaUeHUs1, KaK ONPEAEIEHO BBILIE,
BBOJISIT B PEAKIMIO ¢ coequHeHIsIMU (popmydsl (I1T)

R*-CHO (III),

v pd -
B KoTOpOii R™ npencrasiser co6oii C;-C;3-aakuil, MpeanouTUTeIbHO U30POITHIL,
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B MPUCYTCTBHUU BOCCTAHABJIMBAIOIIECIO arcHTa, MOAXOAALIECTIO paCTBOPUTETIA 1 OCHOBAHUS C

noJyueHueM coenuHeHui ¢popmyaer (1I)

R
N R2
r? R
T F
X1 X N F
N
TN F
() e
N ¢ \—CHy
|
R’ (In

N 3 p4 ps
B KOTOpOU Rl, R’ ,R°,R", R" u X; u X; uMeIOT 3HaU€HUsI, KaK OMPEAESICHO BBILIE,
"

Ha BTOpOU cTanuu [A]

coenueHus popmynl (I1) BBOAST B peakiuio ¢ OCHOBaHUEM C OOeCTieueHHeM COSIMHEHUH

dbopmyer (D),
R3
N R
1
r? R
P F
X1 X N
\( N
F
N \ /
[ j OH
N 0
R’ 0

B KOTOpOH Rl, R’ , R3, R , R’ u X; u X, uMetroT 3HAYCHUS, KaK OMPEAEIICHO BBILIE.
Heobsi3atenbHo coemunenust popmyibl (I) mpeBpammarot Ha TpeThei ctanuu [A]*

B COOTBETCTBYIOIIUE COTU (popmyJibl (Ia)

R
N R
1
R R xHcl
P F
X1 X N
N
Y F
N \ /
[ j OH
N o)
I5
R (la)

B MPUCYTCTBUU HO}:[XO)I;IH.IGEI KHCJIOTBI B TIOAXOOAIIEM PACTBOPUTEIIC,
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B KOTOpPOU Rl, R? , R3, R , R’ u X; u X, umeror 3HAYCHUs1, KaK OINPEEJICHO BhIIIE.

Peaxius [A]* (oGpasoBanue coyn)

Peakiro [A]* 0OBIMHO MPOBOAAT B MHEPTHBIX PACTBOPUTENSAX B MPUCYTCTBHU KHUCIOTHI
NPEOYTUTENBHO B quana3oHe Temneparyp ot 0°C no 60°C npu armocdepHOM aBieHUH.

[MoaxomsimuMu KUCIOTaMU AJisi 00pa3oBaHusl cojied OOBIYHO SIBJISOTCS CepHAsl KUCIIOTA,
XJIOPOBOAOPO/COJISIHASL KHCJIOTa, OpOMHEI BOIOPOAa/OpOMUCTOBOIOPOAHASI KUCIOTa, hochopHas
KUCJIOTa,  YKCYCHAas ~ KHUCJIOTa,  TPUPTOPYKCYyCHAast  KHUCJIOTA,  TOJNYOJICYJIb(OKUCIOTA,
METaHCYJNb(POKHUCIIOTa WIH TPUYTOPMETAHCYJIb(POKUCIOTa WIM HMX CMECH, HEOOS3aTeNbHO C
nobaBieHueM  Boabl.  [IpenmodTuTenbHBI  CONSHAsE —~— KUCIOTa,  OpOMHA — BOAOPOJA,
TOJYOJICYJIb(OKHCIIOTA, METAHCYIIB()OKUCIIOTA UIIA CEPHAs KUCIIOTA.

[TomxonsmuMu WHEPTHBIMU PACTBOPUTEISIMH  JUII  OOpPA3OBaHUsI COJIEH  SIBJISTFOTCH,
HarpuMep, IPOCThie 3PUPBI, TAKHE KaK MPOCTON AUITUIIOBBIN 3(Hp, THOKCaH, TeTparuapodypas,
NPOCTON JUMETHJIOBBINA 3(Up TIHUKOJS WIH MPOCTOH AMMETHIIOBBINA 3(UpP TUITUIICHTIIMKOJS, WIN
Apyrue pacTBOPUTENHM, TAKWE KaK AalleTOH, STHJALETAaT, STAHOJ, H-TIPOTAHOJ, HM3OMPOIAHOJI,
arleroHUTpwI, auMeTwiIcysbhokcun, N, N-nmumetmnpopmamun, N,N-nmumerwmnaneramun, N,N'-
numetwnpomienmodesuHa  (DMPU) wnun N-merunmuppomunor (NMP).  Takke MoxHO
UCTIONIb30BaTh CMECH  yKa3aHHBIX pactBopureied. IlpenmoureHne ormaeTcs MPOCTOMY

IVBTHIIOBOMY 3(HpY, IMOKCaHY, TETparuapodypaHy UM CMECSM 3THUX PaCTBOPHUTENEH.

Peakuus [A] (ruaponus caokHOro sbupa)

I'mpponu3 cnoxkHo3pupHON rpynnsl B coenuHeHusx (opmyisl 11 mpoBomsaT oObMHBIMU
Meronamu, oOpabaTbiBas CIOXHbIE 3(QHUpbl B HWHEPTHBIX PACTBOPHTENSIX KUCJIOTAMH WU
OCHOBaHMsIMH, TpPHYEM B TMOCIEOHEM BapUaHTE MEPBOHAYAIBHO OOpa3OBaBIIUECS COJH
NPEeBpaINAlOT B CBOOOAHBIE KapOOHOBBIE KHCIOTHI 00paboTkoH kucnoroi. B cimywae mpem-
OyTUJIOBBIX CJIOKHBIX 3(HUPOB TUIPONN3 CIOKHOTO 3(Hpa MPEANOUTHTEILHO MPOBOISAT
KHCJIOTaAMH.

[TomxonsmyuMu MHEPTHBIMH PACTBOPHUTENSIMH JUI 3THX PEAKIHH SBISIOTCS BOJAA WU
OpPraHMYECKHEe pPACTBOPUTENH, OOBbIYHbIE JUIs  pACIUEIUIeHus] CIOoKHBIX  3¢upoB. OHu
NPENMOYTUTENFHO BKJIFOYAIOT CIUPTHI, TAKWE KAK METAHOJI, 3TAHOJ, H -TIPOIAHOJ, H30MPOIIaHOJI,
H-OyTaHON Uiu mpem-0yTaHoN, IPOCThIE S(PUPBI, TAKHE KaK TUITHUIIOBBIN 3QHp, TeTparuapodypax,
1,4-nuokcan wnmu 1,2-TUMETOKCUSTAH, WX APYTHE PACTBOPUTENM, TAKUE KaK AUXJIOPMETAaH,
alleTOH, METHII3TWIKETOH, N, N-nuMeTripopMaMun nin quMeTuicynbpokeun. B paBHoit crenenn
MOKHO HCTIOJIb30BAaTh CMECH 3THUX pacTBopuTeneil. B ciydae ruaponmsza OCHOBHOTO CIIOXKHOTO

s¢upa npearnouTeHne OTAAETCS HCIIOIb30BAHUIO CMECEH BOJIBI C TUOKCAHOM, TETPAruapodypaHoM,
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METaHOJIOM, STAHOJIOM W/WJIH TUMETHI(HOPMAMHIIOM I CMecel TeTparuapodypaHa u MeTaHoa
WIH 3TaHoMa. B crydae peakiy ¢ TpUPTOPYKCYCHOH KUCIOTOH MPEANOYTUTENbHO HCIIONB3YIOT
IMXJIODMETaH, a B CIy4ae peaklud C XJIOPOBOAOPOAOM TPEANOYTHTEIBHO HCIIOJB3YeT
TeTparuipodypaH, AMITUIOBBIN 3(Up, TUOKCAH WIN BOAY.

[TogxonsimUMU  OCHOBAHMSIMH  SIBJSIFOTCSL  OOBIYHBIE HEOpraHMYeCKHe OCHOBaHUs. B
YAaCTHOCTH, OHHU BKJIIOYAIOT THAPOKCHABI IIEJIOYHBIX WIN IIETOYHO3EMENbHBIX METaJIOB,
HaIPUMep, THAPOKCHU/T JIUTHUS, TUAPOKCUI HATPUS, TUAPOKCHI KAJUS WA THAPOKCUI Oapusi, WK
KapOOHAThI IIEJOYHBIX WJIM INEIOYHO3EMENIbHBIX METaJIOB, TakKhe Kak KapOOHAaT HaTpwusl,
kapOoOHAT Kajaus WM KapOoHAaT Kanblwms. [lpeamoureHne OTHAETCS THIPOKCHUAY JIHTHS,
TUAPOKCHUAY HATPUS WJIA TUIPOKCUY KaJTHsL.

IMonxonsmumMu KUCIOTaMHU JJIsl THAPOJIH3A CIOXKHOTO 3(upa OOBIMHO SIBIISTFOTCSI CEepHAst
KHCJIOTA, XJIOPOBOIOPOI/CONISTHAsI KUCIIOTa, OPOMUCTBIN BOAOPOA/OpOMUCTOBOOPOAHAST KHCIIOTA,
dochopHass KHCIOTa, YKCYyCHAasi KHCIOTa, TPUPTOPYKCYCHAS KHUCIIOTA, TOJYOJICYIb(POKHUCIIOTA,
METaHCYJIb(POKHUCIIOTa WIH TPUPTOPMETAHCYIb(POKUCIOTa WIM HMX CMECH, HEOOS3aTeNbHO C
nobasneHneM Bonbl. [IpennoyreHne oTaaeTcsi XJI0POBOAOPONY WIH TPUPTOPYKCYCHOM KHCIOTE B
clydae TpeT-OyTHUJIOBBIX CIIOXKHBIX 3(DUPOB U CONITHOHM KHCJIOTE B CJIy4ae METHJIOBBIX CIOKHBIX
3¢ upoB.

Tunponms cnoskHOro 3¢upa OOBIMHO MPOBOIAT B auamnasoHe Temmeparyp ot -20°C mo
+120°C, npeanoututensHo ot 0°C po +80°C.

Coenunenust popmyel (II)

R
R2
N R1
R4
| N F
X1j,/X2 N/N F
F
Y
(J
\ o \—CH,
I5
R 1)

B KOTOpPOi1 Rl, R’ , R3, R , R’ u X; u X, umeror 3HAYCHUs, KaK ONPENEJIEHO BBILIE,
SIBJISTFOTCSI HOBBIMHU.

Coenunennst popmyibl (II) MOryT OBITH CHHTE3HPOBAHBI U3 COOTBETCTBYIOIINUX UCXOIHBIX
coenuHenuii popmysl (IV) myrem

[B] peakmu coenunenuii popmyist (IV)
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R x2 HCI
R2
N R1
N N
| F
X1 X _N F
Y N\/ F
N
o
\ 3 \—CHs,
H

Iv),
B KOTOPOU Rl, Rz, R3, R*u X, u X, umetor 3HAYCHUS, KaK OMPENENICHO BBILIE,
¢ coequHeHnsIMU popmyasl (11T)
R*-CHO (III),
B KOTOpOii R™ mpencrasmser co60it C-C3-aKuiI, MPEANOUTHTETBHO H3OMPOITIII,
B IPUCYTCTBUH BOCCTaHABJIHMBAIOLIETO areHTa, MOAXOISIIEr0 OCHOBAHUS U MOAXOSIIETO
pacTBopuUTeNs ¢ oTydeHneM coeanHeHni Gpopmydsl (1)

3

R
R2
N R1
R4
P F
kaxz N’N F
F
ISRy
(J e
I5
R 1)

N 2 4 s
B KOTOpPOH Rl, R”, R’ , R", R"u X u X; uMer0T 3HauUeHUsI, KaK ONPEIeSIEHO BBILIE.

Peakuus [B] (BoccTaHOBUTENILHOE AMUHUPOBAHUE)

Peakimro Ha craguu [B] 0OBIMHO MPOBOIST B MHEPTHBIX PACTBOPUTENSX B MPUCYTCTBUU
BOCCTAHABIIMBAIOIIETO AareHTa, MpU HEOOXOOUMOCTH B TMPUCYTCTBUH OCHOBAaHUSI W/WIU
JEeTUIPaTUPYIOLIEro areHra, MpeanoYTUTENbHO B AuanazoHe Temmneparyp ot 0°C mo 60°C mpu
arMOoCc(epHOM JaBIICHHH.

ITonxonamuMu BOCCTaHOBUTENSIMU JJIsi BOCCTAHOBUTEIBHOIO aMUHHPOBAHMS SIBISIFOTCS
OOBIYHBIC U TAKUX LeNed OOpruApubl IIEIOYHBIX METAUIOB, TaKue Kak OOpruapua HaTpHs,
LMaHOOOPTHIPUA HATPUsl WM TPUALETOKCUOOPTMAPUA HATPHs, NPENNOYTEHHE OTAAeTCs

UCTIOJIb30BAHUIO TPUALIETOKCUOOPTHAPHIA HATPHS.
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JloOaBieHHe KHCJIOTHL, TAaKOH Kak, B YAaCTHOCTH, YKCyCHas KHCJIOTa, W/ HIH
AETHIPATUPYIOIIErO areHTa, HalpruMep, MOJIEKYJIIPHOIO CUTA, WM TPUMETIIIOPTOhOpMHUaTa, Win
TPUITUIOPTO(HOPMHATA, MOXKET OBITh BHITOJJHBIM B 3THUX PEAKIIHSIX.

OcHOBaHUSIMH  SABJSIFOTCS,  HAanpuMep, OpPraHUYeCKHe OCHOBAHMS, TaKMe  Kak
TPUANKUJIAMUHBL, HalpuMep, TPUATUIAMUH, N-MeTuiaMopdoiauH, N-MeTHWINUnepuauH, 4-
AVMETUSIAMUHONUPHUINH, WIM JUU3OMPOMWIITHIAMUH, WiIH nupuauH. OCHOBaHUs, Takue Kak, B
qacTHOCTH, N,N-IMHU30NPONIISTUIAMHH U TPUITUIAMHUH, MOTYT OKa3aThCsl MOJIE3HBIMU B STHX
PeaKIHsX.

[MomxonsAmuMu PacTBOPHUTENSAMH JJIsI STHX PEAKLUUH SIBISIOTCS, B YaCTHOCTH, CIIHUPTHIL,
TaKWe KaK METAHOJ, STAHOJ, H-TIPOTIAHOJI WJIM HW3OMPOIAHOJ, MPOCTbie 3(UPBI, TaKUE Kak
IMU30TIPOITMIIOBBIA 3(QHp, MeTWI-TpeT-Oymuiossiii 3¢up, terparunpodypan, 1,4-auokcan wim
1,2-IMMETOKCHATAH, TOJSIPHBIE ANPOTOHHBIE PACTBOPUTENH, TAKHE KAK KaK ALETOHUTPWI HWIIN
N,N-numetundopmamun (DMF) umu cMecu Takux pacTBOpHTENEH; TNPEATNOYTEHHE OTIAeTCs
UCTIONb30BAaHUIO TeTparuapodypana.

Peakuuu oOprgHO MPOBOAST B Auamna3one temmeparyp ot 0°C mo +60°C.

Anbnernner  popmynsr  (III) koMMepueckw IOCTYITHBI, H3BECTHBI WM MOTYT OBITH

CUHTE3HPOBAHbI U3 U3BECTHBIX UCXOAHBIX MaTECPUAJIOB U3BCCTHBIMU croco0amm.

Coenunenust popmysl (IV)
3
x 2 HCI
RZ
N R1
4
R
N F

N F

X1\|//X2 N
TN F
() r
H
av),

B KOTOpOU Rl, RZ, R3, R* u X; u X, nmeror 3HAYCHHSA, KaK OIMPEAENIEHO BbIIE, SBISIFOTCS
HOBBIMH.

Coenunennst ¢opmyner (IV) Moryt OBITb CHHTE3UPOBAaHBI M3 COOTBETCTBYHOIIHMX
coenuHeHuit popmysl (V) mocpencTsom

[C] peakuuu coemunaenst Gopmysl (V)
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V),
. 4
B KOTOpPOH Rl, Rz, R3, R" u X u X; UMEIOT 3Ha4€HUs, KaK OMPEAENICHO BbILIE,

B IMIPUCYTCTBUU HOI[XOI[;IH_IGI\/'I KHCJIOTBI U IOAXOAAIIETO paCTBOPUTEIIA.

Peakuus [C] (voaieHue 3alMUTHON MPYIIIbI)

Peaxkiro [C] 00BIMHO MPOBOAAT B MHEPTHBIX PACTBOPUTEISIX B IPUCYTCTBUH MTOIXOMSAIIEH
KUCJIOTBI B TIPUCYTCTBHH WHEPTHOTO PACTBOPUTENS, MPEAIOUTUTEIBHO B AHANA30HE TEMIEPATYP
ot 0°C o 60°C npu armMochepHOM TaBJICHUH.

Kucnorsl npencrasisitoT coO0i, HanpuMep, OpraHMYeCKHe TN HEOPraHMYECKUE KHUCIIOTHI,
TaKue KaK cepHast KHCJIOTA, XJIOPOBOZIOPOZ/CONSTHAS KHUCIIOTA, Opomun
BOIOpOaa/OpoMUCTOBOIOpOIHAs  Kucyiota, (ocpopHas  KHCIOTA, YKCYCHas  KHCJIOTa,
TpUPTOPYKCYCHAsE KHUCIIOTA, TOJYOJCYJNb(OHOBas KHUCIIOTA, METAHCYJIb(POHOBAsT KHCIOTa WU
TpupTOpMETaHCYIb()OHOBAsT KHCIOTa, WJIM HX CMeCH, HeoOs3aTeNbHO C J100aBl€HHE BOJBL
IIpennourenne OTAAETCS XJIOPOBOAOPOAY WK TPUPTOPYKCYCHOM KUCIIOTE.

ITopxonAmuMu pacTBOPUTENAMHM AJIST 3THX peaKkUUil SBJSIIOTCS, B YACTHOCTH, CIIUPTHI,
TaKWe KaK METAHOJ, 3TAHOJ, H-TIPOMAHON WJIM HW3OMPOIAHOJ, MPOCThie 3(PUPBL, TaKUE Kak
IMU3OTIPOITMIIOBBIA 3(Hp, METHI-TpeT-OyTHIOBbIA 3¢up, Terparuapodypan, 1,4-auoKcaH wim
1,2-IMMETOKCHATAH, TOJSIPHBIE ANPOTOHHBIE PACTBOPHTENH, TAKME KAaK KaK ALETOHUTPUJ WU
N,N-nmumerunpopmamun (DMF) uiam cMecu TakuxX pacTBOPHUTENIEH; MPEANOYTEHHE OTHAETCS
HCTIONIb30BAHHIO TeTparuapodypana.

Peakin o0praHO poBOAAT B Auanasone temmneparyp ot 0°C go +60°C.

Coenunenust popmyet (V)
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R3
N Rz
R Q<R1
T F
X X N F
TN
N

V),

B KOTOpOH Rl, RZ, R3, R* u X; u X, nmeror 3HAYCHUS, KaK OMPEAEIEHO BbIIE, SBISIFOTCS
HOBBIMU.

Coenunennst ¢opmynsl (V) MOryT ObITh CHHTE3HPOBAHBI M3 COOTBETCTBYIOLIHX
coenuHenuii popmysl (VII) mocpencrom

[D] peaxunu coenurenmii popmynst (VIII)

3

R
N R
R1
OTf
N F
NI
\ / F
o]
\—CHjz

© (VIII),

B KOTOPOM R', R u R’ umeror 3Hauenns, kax ONPEAENIEHO BBILIE,
B MPUCYTCTBUU MOAXOMALIETO NAJJIAJUEBOrO KaTaln3aTopa, OCHOBAHMSA M MOIXOASILErO
pacTBOpUTEIS

¢ coequHeHnsIMU popmyael (VI)
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Peaxius [D] (peakuus couetannst Cy3yku)

Peakimro  [D] 0OBMHO mMpOBOAAT B MPUCYTCTBUM  MOAXOMALIETO  MaJUIAJHUEBOTO
KaTajJu3aTopa M IMOAXOMSAINEr0 OCHOBAaHMSA B HMHEPTHBIX PACTBOPHUTENSAX, IMPEIANOYTHUTENBHO B
JMana30He TeMIlepaTyp OT KOMHATHOH N0 TeMIepaTypbl KUIEHUs PacTBOPUTENEH C BO3BPATOM
(rermbl pu aTMOC(HEPHOM TABIEHHH.

WHepTHBIMU pacTBOPUTENSIMU AJIs1 cTaquu peakuuu [D] sBstroTcs, Hampumep, CIUPTHI
TaKue Kak METaHOJI , 3TAHOJI, H-IIPOIAHOJ, H30IIPONAHOJ, H-OyTaHOJ WK TPET-OyTaHOI, MPOCTOM
5¢up, TaKOH KaK AMATHIOBBIA 3(Up, TUOKCAH, TeTparuapodypaH, TIUKOIbAUMETUIIOBBIA PUp
WIN TUSTUIICHIJIUKOJIbAUMETHIIOBBIA 3(HpP, YIIEBOAOPOIbI, TaAKHE KaK OSH30J, KCHJIOJ, TONYOJI,
TeKCaH, LUKJIOTeKCaH WM TMeTPOIeHHOe Macio WIM JPYrHe pPacTBOPUTENH, TaKhHe Kak
aumetwidpopmamua (DMF), numeruncynbpokcun (DMSO), N N'-mumeTunmponuieHMOYeBUHA
(DMPU), N-metunmupponuaos (NMP), nupuanH, alileTOHUTPHIT WM Takke Boza. Takske MOYKHO
UCTIONIb30BAaTh CMECH BBILICYTIOMSHYTBHIX pacTBopHTeNnell. IIpennouTurensHON SIBISETCS CMECh
auMeTHI(hopMamMH/BOAA U TOYOJI/3TaHO.

[TomxomsmyuMu  OCHOBAaHUSIMUA  JUI  PEAKIHMOHHBIX  CTaAMHd  SIBISTFOTCS  OOBIYHBIE
HEOpraHW4Yeckre OCHOBaHMA. K HUM, B YaCTHOCTH, OTHOCSTCS TMIAPOKCHABI IIEJOYHBIX WU
IIETIOYHO3EMENbHBIX METAJUIOB, HAlpUMep, THAPOKCHI JIUTHUS, THAPOKCHUA HATPHs, THIPOKCHI
KaJIsl WA THAPOKCHI Oapust, TUIPpOKapOOHATHI IIENOYHBIX METAIJIOB, TAKHE KaK THMAPOKapOOHAT
HATpUsl WM KajMs, UM KapOOHAThI LIEJIOYHBIX METAJUIOB WJIM INEIOYHO3EMENbHBIX METaJIOB,
Takue Kak KapOOHAT JIMTHUS, HATPHS, KM, KaJbLMs WM LEe3us, WIH TuapodocdaTel MEeNodHbIX
METaJUIOB, TaKWe KaK JUHATPHH WM AuKanui ruapodocdar. [IpeanouTuTenbHO HCIONb3yeMble
OCHOBAHUsI IPENICTABIISIFOT COOO KapOOHAT HATPHSI MITH KAJIHSL.

[Tpumepamu MOIXONSAIIMX MAJIATUEBbIX KATAJIM3aTOPOB Ui CTAIMHA PEAKLUH [«pPeaKLus
coueranusi Cy3yku»| sIBJSIFOTCS, HApUMep, Nayuiaanid Ha yrie, arerar nawtaaus (II), Terpaxuc-
(Tpudpennndochun)-naaguii  (0), Ouc-(tpudenmndocdun)-namaauii (1) xnopun, Owuc-
(aueronuTprn)-namtaauii(1l) XJIOPUNL u [1,1'-6uc(mudenunpocpuno)peppoueH]-
nuxiopnajanui(1l)-guxnopmeran-komruieke [cp. Hampumep, Hassan J. et al., Chem. Rev. 102,
1359-1469 (2002)].

Cramun peakuuu OOBMHO TPOBOAAT B Auanaszone temmeparyp or +20°C mo +150°C,
npeanoutuTensHo ot +50°C no +100°C.

Coenunennst ¢opmynsl (VI) sABISFOTCS HOBBIMH, KOMMEPYECKH JOCTYIHBIMU HIIH
TOCTYITHBIMHU C TIOMOIIIBIO U3BECTHBIX CIIOCOOOB.

Coenunenus popmyel (VIII)
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R
N R’
R1
OTf
F
N/ F
\ / °F
o (VIID),
d \—CHs

ol n2 D3
B koTopoii R, R” u R’ riMeroT 3Ha4eHu s1, KaK ONPEENICHO BBILIE SIBJISIFOTCSI HOBBIMH.
Coenunenus popmyuiel (VIII) Moryt ObITh ONTYyUEHBI

[E] nyTem peaxiu coenuHenuii popmyst (IX)

3

R
RZ
N 1
R
OH
F
N’N F
\ / F
O (IX)7
\—CH,

@)

B KOTOpPOU
1 p2 . p3
R’, R" u R” umeroT 3HaueHus1, Kak ONpeaeseHo BhILIE,
C aHruApuIOM TpUPTOPMETaHCYIHPOHOBOM KHCIOTHI B MPHUCYTCTBUM OCHOBAHUS U

WHEPTHOTO PaCTBOPUTEJIS.

Peakuus [E] (tpudaatuzaums)

Peakiiro [E] OOBIMHO TPOBOIAT ¢ MHEPTHBIMH PACTBOPHUTENSIMH, MPEANOYTUTENIHHO B
JMana3oHe TeMIlepaTyp OT KOMHATHOH 10 TeMIepaTypbl KUIEHUsl PACTBOPUTENEH C BO3BPATOM
(rermel ipu aTMOCHEPHOM TABJICHUU.

OCHOBaHUSIMH SIBJISTFOTCSI, HAIMPUMeEpP, OPraHMYECKHe OCHOBAHMS, TaKHE KakK INEIOYHbBIE
AMUHBl WM THPUIWHBL, I HEOPraHWYeCKHEe OCHOBAHMS, TaKWe KaK THAPOKCUA HATpPHS,
TUAPOKCUZT JIUTUSl WJIM THUAPOKCHI Kaius, WM KapOOHAThl IIEJOYHBIX METAJUIOB, TaKHe Kak
kapOoHaT 1e3ws, kapOOHAT HATpUs WIM KapOOHAT Kayius, WIM AJKOKCHIbL, TAKUE KaK TPeT-
OyTOKCH Kanusi WIH mpem-OyTOKCHI HATpHs, WIN MHUPHIUHBL, TaKhe KaK MUPUANH Wid 2,0-
JYTUAMH, WINA LIeJOYHbIE aMUHBI, TaKWe KakK TPUATWIAMHH WiH N,N-IUH30MpONII3THIAMHH,
NPENOYTEHHE OTAAETCS TPUITUIIAMIHY.

WNHepTHBIMU PaCTBOPUTENSIMH  SIBJSIFOTCS, HAmpUMep, MpoOCTble 3(HPBL, TaKue Kak

IVOTUIOBBIA  3(Qup, MeTHNI- mpem-OyTHnoBbli 3¢up, 1,2-AUMETOKCHITaH, IUOKCaH WU
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TeTparupodypaH, WIM APYrue PaCTBOPUTENH, TaKME KaK AWUXJIOPMETaH, TUMETHI(HOPMaMUL,
IVMETUJIALETaMU/l, AUETOHUTPWI WM THUPUAWH, WIM CMECH PAaCTBOPHUTENEH;, NpearouTeHne
OTZAETCsl AUXJIOPMETAHY.

Coenunenus popmyel (IX)

3

R
N ¥
R1
OH
F
N/
\ |/ F
¢}
\—CH,

© (IX)

2

B KOTOpPOH R', R* u R’ umeror 3HaueHms, kax OIPENEIIEHO BBILLIE SABJIAIOTCS HOBBIMU.
Coenunennst popmyiel (IX) MoryT ObITH MOTYUEHBI

[F] mocpencTBoM peakunu coequHeHUH hopmysl (X)

3

R
N R
R1
o)
F
) F
N
\ [/ F
0 X)
\—CH ’
O\CH3 lo) 3

B KOTOpOM
2 53
RI, R” 1 R” umeroT 3HaueHus1, Kak ONpeaeseHO BhILIE,

C KHCJIOTOH Heo0s13aTeIbHO B UHEPTHOM PACTBOPUTEITE.

Peakiwus [F] (xucIOTHOE yajgeHue 3aiUTHON MPYIING])

Peakuuto [F] 0ObIMHO MPOBOASIT B WHEPTHBIX PACTBOPUTENSIX WM O3 PacTBOPHUTENEH,
NPEANOYTUTENILHO B nuamna3oHe temmepatyp oT 0°C mo TeMrepaTypbl KUTIEHHsI PaCTBOPUTENIEH
npu aTMOC(hEepHOM JTaBJICHHH.

HNHepTHBIMU PAaCTBOPUTEISIME SIBJISIFOTCS, HATIPUMED, TaJOT€HUPOBAHHBIE YTIIEBOIOPOIBI,
TaKWe KaK OUXJIOPMETAaH, TPUXJIOPMETAH, HYEThIPEXXJIOPUCTBIN yriiepon Wi 1,2-IuXJIOp3TaH,
CHHPTBI, TAKKE KAK METAHOJI WJIH 3TAHOJI, POCThIe S(PUPBI, TAKHE KK TUATIIIOBBIN 3PP, METHII-
mpem-0yTIioBbld 3¢up, 1,2-TUMETOKCHITAH, NUOKCAaH WK TerparuapodypaH, wid Ipyrue
pacTBOPUTENH, Takue Kak JAuMeTI(QOpMamMHi, AUMETOKCHITaH, N-MEeTHIHPPOIHIOH,

AUMETUIIALICTAMUA, AUCTOHUTPWI, alU€TOH WJIW T[HUPUAUH, WIHX CMECHU pPacT BOpHTeHeﬁ;
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NPEaTNOoYTeHHEe OTAAETCS AUXJIOPMETaHy WU JUOKCAHY.

HOI[XO}_'[HH.[I/IMI/I KHUCJIOTAaMH [JIs1  KUCJIOTHOI'O yAaJICHUA SaLL[I/ITHOﬁ IPYMIIbI O6bILIHO
SIBJISFOTCS cepHasi KHUCJIOTA, XJIOPOBOAOPO/CONISIHAS KHUCJIOTA, Opomun
BOIOPOIA/OpOMUCTOBOIOpOIHAsT  KUCHOTa,  (ocopHas  KHUCIOTa, YKCYCHast  KHCJIOTa,
TPUPTOPYKCYCHAST KHCIIOTA, TOJYOJCYJIb(POHOBAas KUCIOTA, METAHCYJb(POHOBAs KUCIOTA WIIH
TpUPTOPMETAHCYILPOHOBAsE KUCIOTa WJIM MX CMECH, HeoOs3aTeNbHO C J00aBIEHHEM BOIBI.
[pennoyrenue oTHAETCS XJIOPOBOAOPOAY WIH TPUPTOPYKCYCHOI KUCIIOTE.

Coenunenust popmys (X)

3

R
N R
R1
o}
F
N F
NI
\ / F
o) X),
3 \—CH, X)
“CHj

B KOTOpPOH

1 p2 . p3
R’, R" u R” umeroT 3HaueHus1, Kak ONpPeaeseHO BhILIE, SIBJISIOTCSI HOBBIMH.
Coenunenust popmyiel (X) MOTYT OBITh IOTYYEHBI

[G] nocpencTBoM peakunu coequneHui popmysl (XII)

HN R
R1
F
" F
\J °F
o (XID),
o \—CHjs

B KOTOpPOH

1 2
R" 1 R” umerot 3HaueHus, Kak ONpeeSIeHO BBILIE,
¢ coenuHeHIsIMHU popmyde (XI)

R3

0 (XD,
CH3
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B KOTOPOU
3
R’ umeer SHAYCHUS, KaK OMPCACIICHO BBILIEC,

B MMPUCYTCTBHUU NCTOYHHKA NAJUTaAUsA, MOAXOAALICTO JIMraHda 1 OCHOBAHUS.

Peaxis [G] (peakuus konynsiny byxsanbia - Xapreura

Peaxumto [G] OOBIMHO MpPOBOXAT B NMPHUCYTCTBHHM HCTOYHUKA NAJUIAMs, MOIXOISIIErO
JIMTaHza ¥ OCHOBAHMS B MHEPTHBIX PACTBOPUTEISX, MPEANOYTUTEIBHO B JUANA30HE TEMIIEPATyp
OT KOMHATHOW IO TeMIlepaTypbl KHIIEHHMs pPacTBOPUTEJECH C BO3BpaToM (uermel mpu
arMoc(epHOM HaBIICHHH.

HcrouHnkoM mayutafus U MOAXOISIINM JIMTAHIOM SIBJSIFOTCS, HANpUMep, Majulaguil Ha
yrie, naJTa i (IT)-auerar, Tpuc(nudensmnuaeHaneToH))namiaanii(0), TETPaKKC-
(Tpudpennndochun)-namwnagnii(0),  Ouc-(tpudpernndochun)namnamgus (1) xmopun,  Owmc-
(aueronurpwn)-nayaaus (1) xmopun, [1,1'-Ouc(audennndochuno)beppoueH| nuxiopnaiiaui
(I) 1 COOTBETCTBYIOIIMH JWXJOPMETAHOBBI KOMIUIEKC, HEOOs3aTeNbHO B COYETAHUU C
JONOJHUTENBHBIMU (POChaHOBBIME JIUTaHAAMH, Kak Hanmpumep, 2,2'-6uc(nudpennndocduno)-1,1'-
ounaprun  (BINAP), (2-guumknorexcundocpuno-2',4',6'-rpunsonponui-1,1'-oudennn)[2-(2'-
amuHo-1,1'-Oudennn) |mannagusa(ll) merancynbponar (XPhos-Pd-G3, CAS-No: 1445085-55-1),
(2-6uenun)nu-Tper-OyTundochu, auuukiorexkcun|2',4',6'-tpuc(1-mermmtun)ondenmn-2-
uin|docdan (XPhos, CAS-No: 564483-18-7), ouc(2-pennnpochunopenmn) s¢up (DPEphos) nnu
4,5-6uc (nudpenundocdhuno)-9,9-numerunkcanres (Xantphos: CAS-No: 161265-03-8) [cm,
Hanpumep, Hassan J. et al., Chem. Rev. 2002, 102, 1359-1469], 2-(auuuknorexkcundochun)-3,6-
numetokcu-2',4',6'-rpunsonponun-1,1'-6udenun  (BrettPhos, CAS-No: 1070663-78-3 ), 2-
muuukiorekcundochuno-2',6'-numerokcududennn  (SPhos, CAS-No:  657408-07-6), 2-
auuukiIorekcuigpochuno-2',6'-nunsonponokcudbudennn (RuPhos, CAS-No: 787618-22-8 ), 2-
(mu-Tpet-OyTHndocduno)-3-meTokcu-6-metnn-2',4',6'-rpu-uzonponmi-1,1'-6upenmn  (RockPhos)
u 2-nu-tper-Oytmndochuno-2',4',6'-rpunsonpormmunoudennn (mpem-0yrunXPhos). Taxke MOXKHO
UCIIONIb30BATh COOTBETCTBYIOILIHME IMPEABAPHUTENIbHBIE KATAIM3aTOPhl, TaKHE Kak XJop-[2-
(muumknorekcungochun)-3,6-numerokcu-2',4',6'-rpunzonponmi- 1, 1'-6udenrn] [2-(2-
amuHO>THN )-penmn|namaauii(1l) (mpexkaramusaroper BrettPhos) [cm., Hanpumep, S. L. Buchwald
et al., Chem. Sci. 2013, 4, 916] HeoOs13aTENBHO B COYETAHUU C TOTIOJHUTEIBHBIME (POCHUHOBBIMHU
JMTaHAAaMH, TaKUMH Kak 2-(munukiorekcuinpochun)-3,6-numerokcn-2',4',6'-rpunzonponui-1,1'-
oudennn (BrettPhos).

IIpenmourernne  otmaercs  2,2'-Ouc(audenmwndocduno)-1,1'-6unadruny  (BINAP),

Tpuc(auber3muaeHaneToH )nauianuo(0) wim B komOuHamu ¢ 4,5-6uc(nudpenmndpochuno)-9,9-
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auMeTunkcaHnTeHoM  (Xantphos) wmm  punmkiorekcnn|2',4',6'-rpuc(1-meTrumatin)ondenni-2-
wi|pochany (XPhos).

OCHOBaHUSIMH SIBISIFOTCS, HAINPUMEp, MOIXOASIINE HEOPraHWYEeCKHE WM OPTraHUYecKue
OCHOBaHMsI, TaKHU€ KakK, HarpuMep, KapOOHAThI IIENOYHBIX WJIM IIETOYHO3EMENbHBIX METaJUIOB,
TaKhe Kak KapOOHAT JIMTHS, HATPHS, KaJHsl, KalbLUs WM Le3ust, Wi OMKapOOHAT HATPUS WIIH
OukapOOHAT Kanust, TUAPOKAPOOHATHI IIEJIOYHBIX METAJUIOB, TaKHe Kak IMApPOKapOOHAT HATpus
WIN TUAPOKapOOHAT Kajus, THAPOKCHABI INEJNOYHBIX METAJUIOB WM  IIEJIOYHO3EMENbHBIX
METaJIJIOB, TaKHe KaK THIPOKCHI HaTpusi, Oapus i Kaimust; GocdaThbl METOUHBIX METAIIOB HIIH
IEIOYHO3EMENTbHBIX METAJUIOB, Takue Kak (ocdar Kayus, ajKOTOJSThI MIEJOYHBIX METaJLIOB,
TaKue KaK TPET-OyTHJIAT HATPUS FITH KAJIMSI U METAHOJIAT HATPHs, (PEHOATHI IETOYHBIX METAJLIOB,
Takue Kak (eHoysIT HaTpus, anerar Kajus, aMHIObl, Takue Kak aMuA  HaTpus,
OUC(TPUMETWIICHIIMIT)aMU] JIUTHUSI, HATPUS WM KIS WM JAUWA3OTNPONIIAMUZ JIUTHS, WU
OpraHudecKkue  amuHbl, Hampumep, |,5-muasabunukino[4.3.0Juon-5-es  (DBN),  1,8-
mrazabunukino[S.4.0lynneu-7-en (DBU). [Ipennourenne otnaercst kapOoHATy Lie3usi, KapOOHATY
HaTpusi, KapOOHATY KaJIHsl WJIM THIPOKApOOHATY HATPUSI.

WHepTHBIMU PACTBOPUTEISIMHE SIBJIIFOTCS, HATIPUMED, POCThIE 3(QUPHI, TAKHE KaK JHOKCAH,
IVOTHIOBBIA  3¢up, Terparuapodypas, 2-mermnrerparuapodypas, IU-H-OYTHIOBBIA 3¢up,
LIKJIOTIEHTUJIMETHIIOBBIN a¢wup, JVMETHIIOBBIN a¢up TJIMKOJIS WIIN
IV THIIEHTINKOIBUMETHUIIOBBIN 3(QHpP, COIUPTHI, TAKUE KakK mpen-0yTaHOJ WA aMUJIOBBIE CITUPTBI,
Wi auMetwigopMaMuz, AUMETUIALETaMuz, AUMETHICYJIb(pOKCHA, N-MeTHJIIHPPOJIHIOH,
TOJIyOJI WJIM ALlETOHUTPHII, WJIM CMECH PACTBOPUTEINIEH; MPEATIOYTEHHEe OTAAETCS mepm-0yTaHoIy,
1,4-nuokcany U TOJIyOIy.

Coenunennst  popmyabl  (XI) wu3BeCTHbI WM MOTYT OBbITb CHHTE3UPOBAHBI W3
COOTBETCTBYIOLIMX KOMMEPUYECKH JOCTYITHBIX UCXOIHBIX COSTMHEHNI U3BECTHBIMU CIIOCOOAMH.

Coenunenust popmyuel (XII) sIBISFOTCS HOBBIMU

R2

HN

o (X1ID),

o \—CHs

B KOTOpPOH

152
R" 1 R” umerot 3HaueHus, Kak ONpeaeseHO BhILIE.
Coenunenus popmyiel (XII) MOryT OBITE MOy YEHBI

[H] nocpencTBom peakuuu coenunenuii popmyisl (XIII)
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\ (XIID),

B KOTOpPOM
1 2
R" 1 R” umerot 3HaueHus1, Kak OMpeieSIHO BBILIE,

C kuCNOTON B MHEPTHOM PAaCTBOPHUTEIIE.

Peakuus [H] (neboumnuposanue)

Peaxuuto [H] 0ObI4HO MPOBOSIT B MHEPTHBIX PACTBOPUTENSIX B MPUCYTCTBUU MOIXOISIIEH
KHCJIOTBL, MPEANOYTHTENFHO B nuamazoHe temmepatyp ot 0°C mo 60°C mpu atmocdepHOM
TaBJICHUM.

Kucnots! npeactaBisitotT co00ii, HAPUMeEp, OPraHHYeCKUe UM HEOPTaHUUECKUE KUCIIOTHI,
Takue KaK cepHasi KHCJIOTA, XJIOPOBOAOPO/CONSTHAS KUCJIOTA, Opomuz
BOIOPOIa/OpOMUCTOBOIOpOIHAsT  KuCJoTa,  (ocdopHas  KHCIOTA, YKCYCHas  KHUCJIOTa,
TpUPTOPYKCYCHAsE KHUCIIOTA, TOJYOJCYJNb(OHOBAas KHUCIIOTA, METAHCYJIb(OHOBAsT KHCIOTa WU
TpUupTOPMETAHCYIb()OHOBASsT KUCIOTA, WIM HMX CMECH, HeOOs3aTelbHO C J00aBIE€HHEM BOJIBL
IIpeanouTeHue oTaeTCst XJIOPOBOIOPOAY WM TPUPTOPYKCYCHOM KUCIIOTE.

WHepTHBIMM pACTBOPUTENSIMH SIBJISIFOTCSL CIIUPTBI, TAaKME KAaK METAHOJ, 3TAHOJN WIH
M30IPOIIAHOJ, TPOCThIE H(PHPBI, TAKNE KAK AUSTHIOBBINA 3(HpP, AUU3OMPONMIOBBIN 3pUp, METHII-
mpem-OyTwioBblii  3¢up, TerparuapodypaH wiam  1,4-aMOKCaH, AMXJIOPMETaH, MOJISIPHBIE
arpOTOHHBIE PACTBOPHUTEINH, TaKue Kak aueroHuTpua win N,N-mumerunpopmamun (DMF) wmm
CMECH TaKUX PacTBOPHUTEJIEH; MPEANOYTEeHHE OTAASTCS UCTIOIb30BAHUIO 1,4-THOKCaHA.

Coenunenus ¢popmyel (XIII)

(XIII),

B KOTOpPOU
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R' 1 R? umeror 3HAYCHMS, KaK ONPEAEIICHO BBILIE,
SBISIFOTCS] HOBBIMHL
Coenunenus ¢popmyel (XIII) Moryt ObITh IONTYyUEHBI

[I] mocpencTBoM peakiuu coequHeHui Gopmysl (XV)

o’go
Hac/l\c Haj XV),
CHgj

B KOTOpPOH
1 2
R" 1 R” umerot 3HaueHus, Kak ONpeiesIeHO BBILIE,
¢ coequHeHHAMH popmyIisl (XIV)
o 0

Hsc” N0

(XIV)

B paCTBOpHTEJIE.

Peaxuus [I] (0OpasoBaHue nupasofa)

Peakipro [I] oObMHO TPOBOISAT B pacTBOpPUTENE MPH TEMIIEPATypaX OT KOMHATHOW IO
TeMIIePaTypbl KUIIEHHUSI C BO3BPATOM (PJIETMBL.

IMonxonsamuMu pacTBOPUTENSIMHU SIBJISIFOTCSL CIMPTHI, TaKMe KaK METaHOJ, 3TaHOJ WU
U30IPOMAHOJI, TPOCThIE H(PUPBI, TAKUE KAK AUATIIOBBIA 3(pup, AUU30NPONIIOBbINA 3(Up, METHII-
mpem-OyTioBblii  3¢up, TerparuapodypaH wiam  1,4-aMOKCaH, AMXJIOPMETaH, MOJISIPHBIE
aNpPOTOHHBIE PACTBOPHTENH, TakHe Kak aueToHuTpwa wiu N, N-mumerunpopmamun (DMF) wm
CMECH TaKHX PacTBOPHUTENEH; MPEANIOUTEHUE OTIAECTCS UCTIONb30BAHUIO 3TAHOJMA.

Coenunennst popmyinbl (XIV) H3BECTHBI, KOMMEPYECKH HOCTYIHBI WM MOTYT OBITh
CHHTE3HPOBAHBI U3 COOTBETCTBYIOIINX HCXOIHBIX COSAMHEHNH H3BECTHBIMH CTIOCOOAML.

Coenunennst popmysl (XV)

o]
XV),
H3C/|\CH3 XV)
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B KOTOPOU R! u R? umeror 3HAYCHUS, KAK ONPEAEIIEHO BBILIE, SIBJISFOTCS HOBBIMU.
Coenunenust popmyiel (XV) MOTyT OBITh MOTYYEHBI

[J] mocpencTBom peakuuu coenuHeHui popmynsl (XVI)

o)

N
o)
/l\ (XVI),
HasC CH% Hj

B KOTOpPOH
1 52
R" 1 R” umerot 3HaueHus1, Kak ONpeieSICeHO BBILIE,

C BOAOPOAOM B MPUCYTCTBUHU MAJJIAAUA HA YIJIC B MOAXOOAIIECM PACTBOPUTEIIC.

Peakuus [J] (vonanenue 3a1uTHON rpyrsl 7))

Peakiiro [J] oObMHO mpOBOAST B NPUCYTCTBUH MNAJIAAMA HA yIJie B IOIXOASALIEM
pacTBOpuUTENie TIPH TEMITEpAType OT KOMHATHOW JIO TEMIePaTyphl KUIIEHHsI C BO3BPATOM (piiermsl,
MPEANOYTUTENIEHO Tipu 1 Hap.

ITomxonAmuMu pacTBOPUTEISIMU SIBJISIFOTCS CHMPTBI, TaKHe KaK METAHOJ, 3TAaHOJN WU
U30IPOMAHOJI, POCThIE 3(PUPHI, TAKHUE KaK JUITHIOBbIA 3(Hp, AMU3ONPONUIOBbIA 3Up, METHII-
mpem-0yTunoBbiii  3¢up, Terparunpodypan wmmm  1,4-muOKCaH, JAUXJIOPMETaH, MOJISIPHBIE
pacTBopuTeNnH, Takue Kak aueroHutpwi, N,N-mumerundopmamun (DMF), NMP, yxkcycHas
KHCJIOTA WJIM BOZA WJIM CMECH TaKMX PAacTBOPUTENIeH; MPENNOUTeHNE OTAAeTCs STAaHOITY/YKCYCHON
KHCJIOTE.

Coenunenust popmyisl (XVI)

e
1
Oy
R H

N

o Yo

/l\ (XVI),
HaC L heHs

B KOTOpPOH
R' 1 R uMeroT 3HaUeHNs, KAK OMPEIE/ICHO BbILIE, ABIISIOTCS HOBBIMIL
Coenunenust popmyiel (XVI) MoryT ObITh ONy4eHbI

[K] nocpencTBom peakuuu coenunenuii popmyisl (XVII)
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H3C HCH3
8 (XVII)

B KOTOPOH
1 2
R" 1 R” umerot 3HaueHus1, Kak ONpeiesIeHO BBILIE,

¢ coequnerneM (opmysl (X VIII)

HNJOLOgj

|
NH
2 (XVII)

B MPUCYTCTBHUU BOCCTAHABJIMBAKOLICTO arcHTa U MNOAXOAAIICTO PACTBOPUTEIIA.

Peaxius [K] (BocCcTaHOBUTENBLHOE THIPA3ZUHUPOBAHUE)

Peakimro  [K] 0ObMHO mpOBOAST B NPUCYTCTBUM BOCCTAHABJIMBAIOIIETO AareHra Hu
MOAXOISIIEr0 PACTBOPUTENSI B TUAMTA30HE TEMIIEPATyp OT KOMHATHOH JIO TeMIepaTypbl KUIIEHUS
pacTBopuUTeNel mpu aTMOC(HEPHOM IaBICHUH.

ITomxomAmuMu pacTBOPUTENSAMH SIBJISIFOTCSL CHHUPTBL, TaKU€ KaK METAHOJN, JTAaHOJN, H-
NPOMAHOJ WJIM HM3OMPOMAHOJM, MPOCThle 3(PHUPBI, TaKHe KaK JHUU3ONPONMMIOBBIA 3(up, MeTH-
mpem-0yTunoBblii 3¢up, TerparuapodypaH, 1,4-nuokcan wimm 1,2-AMMETOKCHITaH, MOJSIPHbBIE
arNpPOTOHHBIE PACTBOPUTENH, Takhe Kak aueToHutpui win N ,N -gumerundopmamun (DMF) wnu
cMecu TaKUX PacCTBOPUTEIIEH, NPENNOYTEHUE oTHaercs UCIIOJIB30BAHUIO
TeTparuapodypas/MeTaHo.

[TomxonsmuMu BOCCTAHOBHUTENSIMH SIBJISIFOTCSL OOPTHUAPHIBI IIEJOYHBIX METAJJIOB, TaKHe
KaKk Ooprumpup HaTpus, LIHAHOOOPTHIAPWUA HATPUS WIM TPHALETOKCUOOPTHAPUA HATPUS,
NPENNOYTEHHE OTAAETCS UCTIONB30BAHUIO OOPTUIpHIA HATPHSL

Coenunenne ¢opmyner (XVIII) m3BECTHO W KOMMEPUYECKH AOCTYITHO WJIM MOXKET OBITh
CHHTE3MPOBAHO M3 COOTBETCTBYIOIUX HCXOAHBIX COSAMHEHUH N3BECTHBIMH CIIOCOOAMHU.

Coenunenne ¢opmynbl (XVII) U3BeCTHO M KOMMEPYECKHU NOCTYITHO HJIM MOKET OBbITh
CHHTE3MPOBAHO M3 COOTBETCTBYIOIIUX HCXOAHBIX COEAMHEHUH N3BECTHBIMH CIIOCOOAMHU.

ITonydeHune WCXOAHBIX coeauHeHMH W coeguHeHwin  Qopmynsl  (I)  MoxHO

MPOWJITFOCTPUPOBATH CXEMAaMU CHHTE3a 1-3, KOTOPBIE CAECAYIOT HUXKE.
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Cxewma 1
R\ o o H JOL R\ N
2 ~
R>(j¢ NaBH,, o “N“ N0~ H,, PdrC, R2>(j/ NH,
N THF/MeOH, 1t H ACOH, EtOH, 1t N
S O B I S
o)
/{\ ° HN" 0 o Qo
HaC”DCH; NH, ,T\ HacThon
CH HaC e H, * CHy
Xvi
XVl XVl Xv o o
Hsc 0 F
e
EtOH CI)\
CHa
XV
2
R™ 4 R2
R ]!
AN Hel,
HN _N JAHOKCaH HsC__O_ N N
NN e He T Y NN\
E — CH3; O F ~
F o)
F F (o]
0> F 0>
HsC
X HsC

Cxema 2
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R R®
R2
HN R1 2
Br N R1
N’N racBINAP, Pd(dbay),,
\ CsCOy nuokcan N
J \__CH3 \ F
\.—CH3
X Xl
TFA CH,CL,

Tf,0, NEt,, CH,CI,

-— e

R
Qﬁ
CHy CHs
CH3%_€CH3 N/ F N’N I:F
0.0 \ F W/
R‘t\H\I \_, O\,.CH
“ i CH3 (o) 3

X1 X2 Vil IX
T P(PPhy),, Na,CO,,
[ TOIYOJ/3TAHONT
C
L b
07 0" CH,
VI R2
N R!
Rt N
| F
XX N F
Y N\ / F
N
() N
N~ iy O CHs
Hs
02> 0" CH,
v

Cxema 3
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CoenuHeHUsT ~ COTJIaCHO  HACTOALIEMY HU300pEeTEHUIO o0NamatoT  LEHHBIMH
(bapMaKoIOrH4eCKUMH CBOMCTBAMH M MOTYT OBITh HCIIOJIB30BaHbI JUIs MPOQUIAKTHKH U JICUEHUS
3a00JIeBaHMi Y YeJIOBEKA U JKUBOTHBIX.

CoenuHeHMsI COIJIACHO HACTOSILIEMY H300PETEHUIO SBILSIIOTCS CHIIbHOAEHCTBYIOIUMHU
aKTMBATOPaMH PACTBOPUMOM I'yaHMIATHHKIIA3b! . OHU IPUBOAST K Ba30peIaKkCcaliii, TOPMOKEHHIO
arperaniiyi TPOMOOLIUTOB M CHIDKEHHIO apTepPHAIbHOTO AABJICHUS, YBEJIMUEHHUI0 KOPOHAPHOTO M
MOYEYHOr0 KPOBOTOKA. DTH 3P (PEKThI OMOCPETOBAHBI MPSIMON HE3aBUCHUMOM OT reMa aKTUBALUEH
pacTBOPUMON T'yaHUJIATLUKIIA3bl U YBEIWYEHNEM BHyTpUKJIeTouHoit cGMP.

Kpome Toro, coeanHeHHsi COTJIACHO HACTOSIIEMY H300PETEHHIO OOJIAIAIOT BBITOIHBIMU
(bapMaKOKMHEHMYECKUMH CBOWCTBAMH, B YACTHOCTH, B OTHOLIEHWH WX OWOIOCTYIHOCTH W/ WU
MPONOJKUTEIBHOCTU AEUCTBUS 1OCIe BHYTPUBEHHOTO MITH MEPOPAIBHOTO BBEICHUS.

CoenviHeHHsI COTJIACHO HACTOSIIEMY H300PETEHUIO JEMOHCTPHPYIOT NPEBOCXOIHBIE
dapmakokuHetnyeckre (PK) cBoiicTBa Mo CpaBHEHUIO € COENUHEHHSIMH, OMHCAHHBIMH B
npenmecTByromeM ypoBHe TexHUKH (WO 2012/058132) (cM. SKCIIEpUMEHTANBHYIO YacTh,
tabmuiel 3-6). Hampumep, npuMep 2 COriacHO HACTOSIIEMY H300PETEHHIO IEMOHCTPHPYET Oojiee
HU3KUH T1a3MeHHbIA KITUPEHC (CLyms,) (0 10 pas) , ciemoBatensHO, ropa3no Oosee BBICOKOe
BO3/IEHCTBHE M0 CPABHEHUIO C COEAMHEHUEM IMPEIIECTBYIOIErO YPOBHS TEXHUKH, OMUCAHHBIM B
kauecrBe mpumepa 174 B WO 2012/058132 kak y kpbic, Tak u y cobak. IIpumep 2 Takke

NOKAa3bIBAET JJIUTENbHBIA MEPUON MONyBbIBeNeHNs U cpenHee Bpems npedbiBanus (MRT) y Bcex



32

NPOTECTUPOBAHHBIX BUOB MIOCJIE TIEPOPATBHOTO MpUMeHeHus1. 13-3a 3HaunTeNnbHO OoJIee HI3KOro
TJIa3MEHHOIO KJIHMpeHca mpumepa 2 M, Kak CleAcTBue, oueHb BbICOKON 3KCMo3ulMu (AUCqpy,
SKCMO3ULMS, HOPMAJM30BaHHAs IUIOLIAJb IOJ KPUBOM) C XOpouled OMOIOCTYHMHOCTBIO MOCIHE
NEepOpPANIbHOTO TPUMEHEHUs y BCEX TECTHUPYEMbIX BHIOB, BHIHO SIBHOE IPEBOCXOACTBO
dapmakokunernueckux (PK) cBoiictB mo cpaBHeHmto ¢ mpumepom 174, packpeitbiv B WO
2012/058132.

CoenvHeHHsI COTJIACHO HACTOSIILEMY H300PETEHHIO UMEIOT HENpeIBHISHHBIA MOJIC3HbIH
criekTp (hapMakoJOrHUeCKOl AaKTHBHOCTH W Xopoliee (papMaKOKMHETUYECKOE IOBEICHUE, B
YaCTHOCTH JOCTaTOYHOE BO3JEHCTBHE TAaKOr0 COEAMHEHHUs] B KPOBHU BBIIIE MHHUMAJIbHOM
5¢p¢peKTHBHONW KOHLEHTPALMU B TpeneNnax 3aJaHHOrO HWHTEpBaja JO3MPOBAHMS MOCIHE
NEepPOPaJbHOTO BBeAEHUs. Takoil mpodwib NPUBOAUT K YJIYYIIEHHOMY COOTHOIIEHHIO ITHK-
MHHUMYM (OTHOIIEHHE MaKCHMAaJIbHOW K MHUHHUMAJIBHON KOHLEHTPALMH) B MpeAesiax 3adaHHOTO
MHTEpBaJia J03UPOBAHUS, YTO UMEET TO NPEUMYILIECTBO, UTO COEIMHEHHE MOXKHO BBOJUTh peXe U
B 3HAYUTENIbHO OOJiee HU3KOW [103€ JUT NOCTIDKEHHs d(¢erTa. ITO COeNNHEHNS, aKTHBUPYIOIIUE
PacTBOPUMYIO I'yaHUJIATLIMKIIA3Y.

B KOHTEKCTE HACTOSINEro HM300pPETEHHs] TEPMUH «JIEYEHHE» WIN «JIEYUTb» BKIIOYAET
UHTHOMpPOBAaHUE, 3aMeIJICHHE, CAep)KuBaHWe, oOserdenue, ocnabjeHue, OrpaHuueHHE,
yMEHbIIEHNE, TTOAABIIEHNE, OTCPOYMBAHIE HJIH H3JIeUeHHE 3a00JI€BaHuUsI, COCTOSHUS, HAPYIIECHHS,
TPaBMBbl WM NPOOJIEM CO 370POBbEM WJIM PA3BUTHEM, TE€UEHHE WM MPOTrPECCHPOBAHHE TAKUX
COCTOSIHUH W/WJIM CUMIITOMBI TaKUX COCTOSIHUH. TepMHMH «Tepamusy MOHMMAETCsl B HACTOSINEM
JOKYMEHTE KaK CHHOHUM T€PMUHA JICYCHUEY.

B xOHTeKCTe HACTOSIEro H300pEeTeHUsI TEPMUHBI KIIPEAYIPEKISHNE», KTPOPHUIAKTHKA» U
«TIPENOTBPAILEHUIO» HCIIONB3YIOTCS KAaK CHHOHMMBI M OTHOCATCS K TPENOTBPAIUCHUIO WU
YMEHBIIEHHUIO PUCKA 3aPA’KEHUs], UCTIBITAHNS, CTPAAAHUSI WM HAMYHs 3a00JIeBaHUs, COCTOSHIS,
HApYLICHUsI, TPABMbI MU MPOOJIEM CO 3J0POBbEM, WIIM PA3BUTHS WA MPOTPECCUPOBAHUS TAKHX
COCTOSIHUH M/WJIM CUMIITOMOB TaKUX COCTOSTHUH.

Jleuenue wim npouIaKTHKA 3a00JIE€BAHUS, COCTOSHUS, HAPYIIEHHsI, TPABMbI WJIH TIPOOIIEM
CO 3I0pPOBbEM MOTYT OBbITh YACTUYHBIMH HJIH TIOJTHBIMHU.

Kpome Toro, coenuHEHUs COMJIACHO  HACTOSIIEMY  HM300peTeHH0  00NamaroT
JOTIOJIHUTENbHBIMU  TOJIE3HBIMU ~ CBOICTBaMH, B YaCTHOCTH, B  OTHOLIEHHH  HUX
NYJIbMOCEJIEKTHBHOTO JEHCTBHSI (B OTJIIMYHE OT CHCTEMHOTO JEHCTBHS), IX BPEMEHHU yIEep KaHUs B
JIETKUX W/WJIA TPOAOJDKUTENBHOCTH UX IEHCTBUS 1OCTIe BHYTPHIIETOUYHOTO BBECHMS.

CoenvHeHHs COTJIACHO HACTOSIIIEMY H300PETEHHI0 OCOOEHHO MOAXOMAT MJISl JICYEHHSI
W/ npoUITAKTUKN CEPAEUIHO- COCYIUCTBIX U CEePAEUHBIX 3a00JIeBaHUH, CEepIAeUHO-TIOYEUHbIX

3a0osneBaHmii M 3a00J€BaHUI MMOYEK, CEPAEUHO-IErOYHbIX 3a00jIeBaHuil 1 3a00JIeBaHUI JIETKHX,
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HeliponereHepaTuBHBIX ~ 3aboieBaHuli, TpoMmOosIMOoNMYecknx  3aboneBaHuid, (HUOPO3HBIX
3a00eBaHM 1 HAPYLICHUH 32)KUBJICHUS PaH.

CoenuHeHMsI COIJIACHO HACTOSIIIEMY H300PETEHHI0 OCOOEHHO MOAXOMAT AUl JICYEHUs
W NpOQUIAKTHKH CEPAEYHO-COCYUCTBIX M CepAEYHbIX 3a00JNeBaHMM, NPEANIOYTUTENBHO
CepIAEeYHOH HEeNOCTaTOYHOCTH CO CHM)KEHHOW W coxpaHeHHOW ¢pakuueii BbiOpoca (HFTEF,
HFmrEF u HFpEF), runeprensun (HTN), 3abonesannii nepugepnueckux aprepuii (PAD, PAOD),
CepAEeYHO-TIOYEYHBIX 3a0oneBaHnii M 3a00J1eBaHUI TOYEK, MPENNOYTHTENbHO XPOHUYECKHX H
mrabernuecknx 3aboneBanue mnoyek (CKD u DKD), cepme4HO-7I€rovHbIX 3a00J€BaHUA U
3a00eBaHMi JIETKUX, MPEONOYTUTEIBHO JerouHoi runeprensun (PH), u npyrux 3aboseBaHuid,
NPENMOYTUTENIPHO HEHPOAETeHEPaTHBHbIX 3a00JIeBaHUH U Pa3JIMUHBIX  (POPM  JEMEHIHH,
¢bubpo3HbIx 3aboneBaHuil, cucTeMHOro ckjieposa (SSc), cepnoBunHokierouHon anemuu (SCD),
HApYIICHUH 32)KUBJICHUS PaH, TAKHE KaK s13Ba, 00YCIOBIEHHAs] CHHIPOMOM JHA0ETHYECKOH CTOIIBI
(DFU).

COOTBETCTBEHHO, COEMHEHHSI COTJIACHO HACTOSIIEMY H300PETEHHIO MOKHO HCIIONB30BaTh
B JIEKAPCTBEHHBIX CPEACTBAX JUIA JICYCHUS WWIM NPOPUIAKTUKH CepAEYHO-COCYANUCTHIX,
CEPIEYHO-JIETOUHBIX W CEPACYHO-TIOYEUHBbIX 3a00NeBaHMi, TaKMX Kak, HalpuMep, BBICOKOE
KPOBSIHOE J1aBJieHHe (TUIIEPTEH3MsI), CeplieuHasi HeAOCTaTOYHOCTD, HIIIEMUYecKasi OOJIe3Hb CEPALIA,
crabunbHas M HecTaOWIbHAs CTEHOKapAWs, JierodHas aprepuanbHas runeprensus (PAH) wu
BTOpUYHbIe opMmbl JierouHoil runeprensun (PH), xpoHnueckas TpoMOoaMOoIeckas JerouHast
runeptensust (CTEPH), nmoueuHas, peHOBaCKyJIsIpHAasi U PE3UCTEHTHAs K Teparuy TMIIEPTEH3MUs,
nopakeHne nepudepuaeckux U CepACUYHBbIX COCYIOB, APUTMHH, MPEACEPAHBIE U JKEyA0UYKOBbIE
ApUTMHY HAPYIIEHUs IPOBOAUMOCTH, TaKUe KaK, HAPUMep, aTPUOBEHTPUKYJsipHas Oiokana I-111
CTENEHH, CYNPABEHTPUKYJIIPHAS TAXUAPUTMISI, MEPILIATENIbHAS APUTMUS, TPETeTaHHe PEICEPanH,
(UOPHILISIIMSA JKENTYyJOYKOB, TPENETaHHE JKENTYJOYKOB, KeJyA0YKOBasi TAXUAPUTMHUS, TAXUKAPIUsI
TUNA IUPYIT», TPEACEpAHas M IKEIyIOYKOBas OSKCTPACHCTONBI, ATPHOBEHTPHUKYJISIPHAS
SKCTPACHUCTONIUS, CHUHYCOBBI CHHIAPOM, OOMOpPOKH, AaTPUOBEHTPUKYJSIPHAs —PELUIPOKHAS
taxukapaus, cuHApoMm Bonbda-Ilapkuacona-Yaiita, octpeiii kopoHapubiii cunapom (ACS),
ayTOMMMYHHBIE 3a0oieBaHusi cepaua (MEpUKapOUT, JHIOKAPIUT, BaJIbBOJUT, AOPTHT,
KapIMOMHOTIATHH), KapIHOMHUONATHA OOKCEPOB, AHEBPH3MBI, IIOK, HAINPUMEpP, KapIUOTECHHBIN
IIOK, CENTHYECKWH IIOK W aHa(WIAKTUYECKHH IIOK, KPOME TOro, IUId JICYeHUs W/ WIn
npoHIaKTUKHA TPOMOOIMOONNYECKUX 3a00JICBAHUI U HINEMHH, TAKUX KaK WIIEMHST MHOKapia,
uH(APKT MUOKapa, WHCYJIBT, KapauajibHasl TUIIEPTPO(Us, TPAH3UTOPHBIE U UIIEMHIECKUE aTaKH,
NPESKIIAMIICHSI, BOCHAJHUTENbHBIE CEPAEUHO-COCYANCThIE 3a00JE€BaHUs, CIa3Mbl KOPOHApPHBIX
apTepuii u nepudpepruuecKux aprepuii, GOpMHUPOBAHUE OTEKOB, TAKUX KaK, HAIIPUMED, OTEK JIETKHX,

OTCK TOJIOBHOI'O MO3rada, OTCK IIOUYCK MJIU OTCK, BBI3BAHHBIHN cepnequi/'I HEOOCTAaTOYHOCTBIO,
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HapywmeHne nepudepudeckor nepdysnu, penepdy3HOHHOE TOBPEKIACHHE, apTepHUAbHBIE H
BEHO3HBIE TPOMOO3bI, MHUKPOAJBOYMUHYpPHUs, CEpAEYHAS HENOCTATOUYHOCTh, JSHAOTEIHAJIbHAS
IUCOYHKLUS, MHUKPO- U MAaKPOCOCYIUCTBIX IOBPEXKAEHUs (BAaCKYJHTBHI), a TaKke s
NPENOTBPALIEHUs] PECTEHO30B, HANpHMep, IOCie Tepanuu TPOMOOJM3UCA, UYPECKOKHOMN
TPAHCITIOMUHAIBHOH aHruomactuku (PTA), 4peckokHOM TpaHCIIOMHUHAIBHOH KOPOHApPHOM
anruomactuku (PTCA), TpaHciaHTauuu cepiua 1 onepauuil yHTHPOBAHUS.

B koHTEKCTE HACTOAIIEro N300pETEeHNsI TEPMUH «JIETOYHAs THIIEPTEH3UsD» OXBAThIBAET KaK
ee MepBUYHbIC, TAK U BTOPUYHBbIC MOAGOPMBI, KaK OMpenesieHO Huke mo kinaccudukaumuu Dana
Point B coorBeTcTBUY ¢ uX dTHOJOrHEH [cM. D. Montana and G. Simonneau, in: A.J. Peacock et al.
(Eds.), Pulmonary Circulation. Diseases and their treatment, 3 edition, Hodder Arnold Publ.,
2011, pp. 197-206; M.M. Hoeper et al., J. Am. Coll. Cardiol. 2009, 54 (1), S85-S96]. K Hum
OTHOCHTCS, B YaCTHOCTH, JieroyHasi aprepuanbHasi runeprensus (PAH) 1-it rpynmsl, kotopas,
cpemu TpOYero, OXBaThIBACT HAMOMAaTHUYecKyro u cemeiiHyo ¢opmbl (IPAH u FPAH,
coorBeTcTBeHHO). Kpome Toro, PAH Takke OXBaTbIBaeT MEPCUCTUPYIOIIYIO JIETOYHYIO
TUNEPTEH3UI0 HOBOPOXKIEHHBIX M ACCOLMUPOBAHHYIO JIETOYHYIO apPTEPHAJTbHYIO THIIEPTEH3HIO
(APAH), cBsi3aHHYIO C KOJUIAar€HO3aMH, BPOJKAEHHBIMH CHCTEMHBIMU MOPAKEHHSMHU JIETOYHOTO
IIyHTa, TOPTaNbHOW rumnepreHsueil, BHY-un(ekiued, npueMOM HEKOTOPBIX JIEKAPCTB U
MEINKAMEHTOB (HarpuMmep, CPEACTB, MOAABJLIOIIUX aIleTUT), ¢ 3a00NeBaHUAMH, HUMEIOIINMU
3HAYUTENbHBIN BEHO3HBIN/ KaMMJUIIPHBIA KOMITOHEHT, TAKUMH KaK JIETOYHbIE BEHOOKKIIFO3UOHHBIE
HapYyLIEHUs] U JIETOYHbIN KalWULIPHBIA reMaHrHoMaTo3, UK ¢ JPYTUMHU 3a00J1€BaHUAMH, TAKUMH
Kak 3a0oJieBaHMsI IIIUTOBUIHOM >Kejie3bl, OOJIE3HH HAKOIUIEHHMs TIJIMKOreHa, Oose3Hb I orme,
HACJIeICTBEHHBIE TEJICAHI MIKTA3UH, TeMOTJIOOMHONIATUH, MUEJIONPOJn(epaTUBHbIE 3a00I€BaHUS U
crierdkTomust. [pymma 2 mo kiaccudukanun Dana Point BKITFOYaeT MALMEHTOB C JIETOYHOM
TUNEPTeH3UeH, HWMEIOUINX TNPUYUHHOE TMOPAKEHHWE JIEBBIX OTIENIOB CEpAlld, TaKoe Kak
JKETyIOUKOBBIE, TpPEACEpIHble WM KJanaHHble Hapymenus. [pymnma 3 BrIoHaer (OpMbl
JIETOYHOW THIIEPTEH3HMH, CBsI3aHHbIE C 3a00JI€BaHHMEM JIETKUX, HANpUMeEp, C XPOHHUYECKOH
obctpykTrBHOM Oonesnpto Jerkux (COPD), mHTepcTHuManbHbiM 3a0oneBanueM jerkux (ILD),
aerouneiM ¢udpozom (IPF) w/unm runokcemuei (HanpuMep, CHHAPOMOM BHE3AITHOH CMEPTH BO
CHE, aJbBEOJSIPHOW THUTOBEHTIUISILIUEH, XPOHUYECKOW BBICOTHOU OOJIE3HBIO, HACIEICTBEHHBIMHU
aHomaymsiMi). B rpynmy 4 Bxomst mammieHtel ¢ PH, uMmeromue XxpoHHUeckue TpoMOOTHUYECKHUE
W/ 3MOONIMYECKHE HAapYIIEHWs, HampuMep, B ciydae TPOoMOOSMOOINYEeCKOW OOCTPYKUMHU
NPOKCUMAIIbHBIX U AucTanbHbIX Jierounblx aprepuil (CTEPH) mnmm merpomOoTnueckux smOonuit
(Hanpumep, B pe3yJIbTaTe OIyXOJEBbIX 3a00JIeBaHMH, MapasuTOB, MHOPOIAHBIX Tei). MeHee
pacnpocTpaHeHHble (DOPMBI JIETOUYHONW THUNEPTEH3UH, TAKHE€ KaK Yy MALMEHTOB, CTPAIarOLINX

CapKOWI030M, THCTHOLMTO30M X MM JIUM(AHTHOMATO30M, OOBEIMHEHBI B TPYIITY S.
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B KOHTekcTe HacTOsLIero M300peTeHHsT TEPMHUH «CepledHas HeIOCTATOYHOCTHY
OXBAaThIBAET KaK OCTPYIO, TaK U XPOHHUECKYIO (DOPMBI CEpAEYHON HETOCTATOYHOCTH, a TaKXKe
Oonee cneuuduyeckne WIM PONCTBEHHbIE TUMbI 3a00JeBaHMH, Takue Kak OCTpas
JIEKOMIICHCHPOBAHHAsl CepAEYHAsl HEeJOCTATOYHOCTb, MPABOXKETYJOYKOBas HEIOCTATOYHOCTD,
JIEBOXKENTYJOYKOBasi HEJOCTATOYHOCTb, IJIOOAJbHAsl CepiedHas HeJOCTaTOUHOCTh, a TaKxkKe
AMACTOJIMYECKast CepleyHas HENOCTATOYHOCTb M CHUCTOJIMYECKasl CepledHas HEeAOCTaTOYHOCTb,
cepledyHasl HEIOCTaTOYHOCTb CO CHIbKkeHHOH (Qpakuueii BboiOpoca (HFrEF), cepaeunas
HEIOCTATOYHOCTh ¢ coXpaHeHHOU (pakiueit BbiOpoca (HFpEF), cepaevnass HemocTaTOYHOCTh CO
cpenneii (¢pakuueir BbiOpoca (HFmEF), wumemudeckas KapIuOMHONATHS, IUJIATAl[HOHHAS
KapAUOMHOIATHsI, TUMEPTPpOodhUIECcKas KapAHMOMUOIATHS, HAMUONMATHYECKAs KapAMOMHOMATHS,
BPOJKIICHHBbIE TOPOKH CepAla W KapJUOMHIIATHH, T[OPOKU KJAMaHOB CepALa, CepaeyuHas
HEZIOCTATOYHOCTh, CBSI3aHHAs] C MOPOKAMH KJIAMAHOB CepAlid, CTEHO3 MUTPAJIBbHOIO KJAraHa,
HEZOCTATOYHOCTh MHTPAJBbHOIO KJaraHa, CTeHO3 aopTaJbHOrO KJamaHa, HeJOCTATOYHOCTDb
AOPTAJIBHOIO KJIAlaHa, CTeHO3 TPUKYCIHIAIBHOIO KiaaHa, HeAOCTaTOYHOCTh TPHUKYCITHAATBHOTO
KJamaHa, KJanaH JISTOYHOW apTepuH CTEHO3, HEeAOCTATOYHOCTh KJIANAHOB JIETOYHOH apTepHH,
KOMOWHHMPOBAaHHbIE IOPOKH KJIAMAHOB CEep/Lia, BOCTIANICHHE MUOKap/a (MHOKApAUT), XPOHHYECKHUI
MHOKApIUT, OCTPbIi MHOKAPOUT, BHPYCHbIH MHOKApPOUT, JaualdeTHueckass cepredHas
HEZIOCTATOYHOCTb, AJIKOTOJIbHASL KAPJUOMHOIIATHS, CepSUHbIe HAPYLISHUs] HAKOTICHHSI.

Kpome TOro, CcOeiMHEHHs] COIJIACHO HACTOSINEMY M300pPETeHHI0 TaKke MOTYT
NPUMEHATBCS JUISL JIEYEHUs W/WINM TPOPWIAKTUKY apTEPUOCKIIEPO3a, HAPYIIEHHS JIMITHIHOTO
oOMeHa, THIOJMIIONPOTEMHEMUY, AUCIUITUAEMUY, THHIEPTPUTIHLEPHISMUH, TUIEPIUITHIEMUH,
KOMOWHHMPOBAHHON  THNEPIMNHACMUM,  TUIEPXONECTePUHEMHHY,  a0eTaHIONpPOTEHHEMUH,
CUTOCTEPOJIEMHUH, KCAHTOMAaTO3a, Ooye3Hn TaHxkepa, OXHUPEHMs, JIMIIHETO Beca, a TaKXkKe
MeTabOJTMYECKOTO CHHIPOMA.

Kpome ToOro, coemvHeHHsI COIJIACHO HACTOSIIIEMY HM300pPETEHHIO MOTYT  OBITh
UCIIOJIb30BAHbI AJIs1 JIEUEHHST U/WITH TPOPUIAKTHKH TIEPBUYHOIO U BTOPUYHOTO (peHOMeHa PeiiHo,
HAPYIIEHUI MHUKPOLMPKYJISALMH, XPOMOTBI, HAPYIIEHUH Ciiyxa, THHHUTYCA, MepUPepudecKux u
BEreTaTUBHBIX HEBPOMATHIA, AMAOETHYECKHX MHKPOAHTMONATUH, NHa0eTHYeCKOW PETHHOMATHH,
nuabeTudecKux s13B Ha KOHeYHOCTsIX, raHrpeHbl, CREST-cunapoma, sputeMaro3a, OHUXOMUKO3a
U PEBMATHYECKUX 3a00JI€BaHHH.

Kpome Toro, coenmHeHHs COTJIACHO HACTOSIILEMY HM300PETEHHI0 MOMKHO MPUMEHSITh IS
JedeHus1 ceprioBuaHOKIeTouHoH aHemuu (SCD), cepnoBHAHOKIIETOUHOW OOJE3HH, a TakKe
APYrUX CUMIOTOMOB, cBsi3aHHBIX ¢ SCD (Hanpumep, nmopakeHne OpraHoB-MHUIIEHEH, ITopakaroiiee
TOJIOBHOM MO3T, MOYKH MJIH CEpILE), a TAK)KE BA30OKKJIFO3UOHHBIX SIBJICHUI WM OONIEBOTO KPH3a,

axajaduy, reMOIn3-uHAYIHUPOBAHHBIX BaCKy.]'IOHaTI/Iﬁ AJisL JICUCHUS MaJlsipyuy, TajlaCCEMUU,
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I'€MOJIUTHKO-YPEMHYECKOTO  CHHAPOMA,  NAPOKCU3MAJIBPHOH  HOYHOH  IeMOTJIOOMHYpHH,
JIEKapCTBEHHO-UHAYLIMPOBAHHBIX TE€MOJIMTHYECKUX aHeMuil wimm pabmomumonsa. Kpome Toro,
TIOCKOJIbKY aHAJIOTHYHBIE BhIIIENEPEUYHCICHHbIC MATOQU3HOIOrHIeCKie MeXaHU3Mbl 3(pPeKTHBHBI
NpU TIEPETUBAHUN KPOBHU (HampuMep, MyTeM XpaHEHUs U T.A. C TOBBIIEHHONW KOHLEHTpaLUe
cBOOOIHOrO reMorjaoOuHa) MalueHTaM, HMEIOIMUM IOKa3aHWS K NEpeIMBAHUIO KPOBH, 3TH
COEIMHEHUs] MOKHO MPUMEHATD JJIsl MTALMEHTOB, MONyYaroliX nepenuBanyie kposu. Hakoner, B
Oynyuiem komOuHaiwms aktuBaropa SGC ¢ CHHTETHUYECKUM MEPEHOCYMKOM KHCJIOPOAA Ha OCHOBE
reMOrJIOONMHA MOKET CMSrYUTh HalJromaemble 10 cux mop mnoOounbie >ddextsr [Weiskopf,
Anesthesia & Analgesia, 110:3; 659-661, 2010], kOTOpbIe BbI3BAHBI TOHUKEHHOU JOCTYITHOCTHEO
NO, 4t0 nenaet BO3MOKHBIM JallbHENIIee KIMHIYECKOE PUMEHEHHE.

CoenviHeHHsT COTJIACHO HACTOSIIIEMY HM300PETEHHIO JOMOJHUTENBHO MOTYT TaKXKe
NPUMEHSIThCS TSI TIPENOTBPAINEHHUs] HMIIEMHYECKOTO W/WJIM CBSI3AHHOTO C  pernepdy3ueit
MOBPEKIACHUST OPTaHOB WJIM TKaHeW, a Takke B KadecTBe J00aBOK K mMepy3HMOHHBIM H
KOHCEPBUPYIOLIMM pacTBOpaM OpPraHOB, 4YacTel OpraHoB, TKaHEH WM 4YacTeld TKaHeH
YeJIOBEYECKOr0 WJIM  JKUBOTHOTO TIPOUCXOXKIEHHWS, B YAaCTHOCTH JJISI XUPYPrUYECKUX
BMEIIATEJIbCTB WJIN B 00J1aCTH TPAHCIDIAHTALIMOHHON METUITIHBI.

Kpome Toro, coemquHEHUsI COTJIACHO HACTOALIEMY HM300pETEHUIO MOAXOIAT AN JIEUSHUS
W/ TPOQUIIAKTUKN TOYEYHBbIX 3a00eBaHul, OCOOEHHO TMMOYEYHOW HEAOCTATOUYHOCTH W
HapYILIEHH MoueK. B KOHTeKCcTe HACTOsIIIero n300peTeHusl TEPMUHBI TOYEUHAs! HETOCTATOYHOCTh
U HapyILIEHUs MOYeK BKIIFOYAIOT KaK MX OCTpPbIE, TaK U XPOHUYECKUE MPOSIBICHUS (XPOHUYECKAs
6onesnp nouek; CKD), a Taxke jexaiie B X OCHOBE WJIM POACTBEHHbIE 3a00JIEBaHUS MOYEK,
TaKWe Kak Mo4e4yHas runonepdysus, MHTpaaUaN3Has TUIOTeH3Ms, OOCTPYKTHBHAS ypOATHSI,
IJIOMEPYJIONATHH.  TJIOMEPYJIOHE(PPUT,  OCTPBIA  TJIOMEpYJOHeQPUT,  IIIOMEPYJIOCKIEPO3,
TyOyJIOMHTepCTHLIHATIbHBIE 3a00eBanus, HehponaTnyeckue 3a00eBaHMs, TAKHE KaK MEPBUYHBIC
U BPOKACHHbIE 3a00JIeBaHUS MTOYEK, HEPPUT, UMMYHOJIOTHYECKHe 3a00JIeBaHUs TTOYEK, TAKUE KaK
OTTOPKEHHE TIOUE€YHOrO TPAHCIUIAHTATA M 3a00JIeBaHUsI IOUEK, BI3BAHHBIE HIMMYHOKOMILIEKCAMH,
HepomaTus, BhI3BAHHAS TOKCUYECKUMHU BeIIeCTBaMH, He(pOmaTHs, BbI3BAaHHAS KOHTPACTHBIMHU
BeIleCTBaMH, AnadeTudeckas u Henuaberndeckass Hedpornatus, nuaberndeckas OOJE3Hb MOYEK
(DKD), nuenoHedpuT, mo4eyHbIe KHUCTHI U MOJUKHUCTO3 TOUEK, HEQPOCKIEPO3, THIIEPTOHUIECKUH
Hepockyiepo3 u  HeppoTUYEeCKHM CHHAPOM, KOTOPbIE MOTYT OBITh JTHMArHOCTUYECKH
OXapaKTePU30BaHbl, HATIPUMEP, AHOMAJIbHO CHIDKEHHBIM BBIIEICHUEM KPEaTWHWHA W/ BOJBI,
AHOMAJIbHO TTOBBIIIEHHBIM KOHLIEHTPAIL[MM MOYEBHHBI, a30Ta, Kajvsl W/ KPeaTHHHHA B KPOBH,
WU3MEHEHHON aKTHBHOCTBIO MOYEYHBIX (DEPMEHTOB, TAKUX KaK, HAMpPUMep, TIyTaMIJICHHTETa3a,
U3MEHEHHON OCMOJIIPHOCTBIO MOYHM I O0bE€Ma MOYHM, MOBBILIEHHONH MHKPOATbOyMHHYpHUEH,

MaKpOATbOYMUHYpHUEH, TMOpakeHHeM KIyOOuKOB U  apTepuos], [WlaTalued KaHaJbLEB,
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runepdocdaremueri WHIM TOTPEOHOCTHIO B auanm3e. Hacrosimee wu300peTeHHE TaKKe
OXBAThIBAET NMPUMEHEHHE COCIMHEHUH COTJIACHO HACTOALIEMY M300PETEHHIO UL JISUEHHs W/ WU
NpOQUIAKTUKY TIOCNIENCTBUN TOYE€YHOW HENOCTATOUHOCTH, HAlpUMep, TUIEPTEH3UH, OTeKa
JIETKHUX, CEPAECYHON HEeIOCTATOYHOCTH, YPEMHHM, aHEMHM, HapYIIEHUH 3JIEKTPOJUTHOro OanaHca
(HampuMep, TUIEPKATUEMHH, THIIOHATPUEMHH) U HAPYLIEHHsI KOCTHOTO U YIJIEBOAHOIO OOMeHa.

Kpome TOro, coeauHeHus COTJIACHO HACTOSIIEMY H300PETEHHIO MOOXOIAT NI JICUSHUS
w/unu npoQUIAKTHKHN YPOJOrHYecKux 3a00JIieBaHUM, HAIPUMep, CHHAPOMA HOOPOKaYECTBEHHOM
npexacratenbHol skesesbl (BPS), noOpokadecTBEHHON THIEPIUIA3uy TMPENCTATEIbHON Kee3bl
(BPH), nobpokadecTBEHHOrO yBEeNIUYEHHs mpeacrarenbHoi skenesbl (BPE), nndppasesukanipHON
oboctpykmu  (BOO), cunzppom HmwkHuXx MoueBbBomsamux nyred (LUTS), mnpocrarura,
HEWPOreHHOro THIepakTUBHOrO MmodeBoro my3eips (OAB), HemepkaHMs MOYM, Hampumep,
CMEIIAHHOE, HMMIIEPATHBHOE, CTPECCOBOE HENep’KaHWe MOYHM WM HeNep’KaHWe MOYH H3-32
nepenojaenus: (MUIL UUIL SUI, OUI), tazosoit 6omu, natepcrunuanbioro nuctura (IC), a Takke
PEKTHIIbHON TUC(YHKIIMU U KEHCKOH CEKCYaJbHOU TUCQYHKIHH.

CoenuHeHHsI COTJIACHO HACTOSIIIEMY U300PETeHUIO TAKXKE MOMXOMST IUIsl JICUSHUs /YN
NpOQUIAKTUKYA aCTMATUYECKUX 3a00JeBaHUH, XPOHMYECKUX OOCTPYKTHBHBIX 3a00neBaHUIN
nerkux (COPD), octporo pecriuparopHoro auctpecc-cuaapoma (ARDS) u ocTporo moBpexneHus
nerkux (ALI), nedurmra anvda-1-anrurpuncuna (AATD), ¢pubposa nerkux, smpuseMsl JErKUxX
(Hanpumep, 3M(pU3EMBI JIETKHX, BBI3BAHHOH CUrapeTHbIM ABIMOM) U KucTo3HOro Gpuodposa (CF).

CoenuHeHMsl, ONUCAHHBIE B HACTOSIIEM H300PETEHUH, TAK)KE SBJIAIOTCS AKTHBHBIMU
COEIMHEHUSIMU Il KOHTPOJISI HapYIIEHUH HEHTPaIbHON HEPBHON CHCTEMBI, XapaKTEPU3YIOLIHXCSI
HapywmeHusiMua cucteMbl NO/cGMP. OHu moaxoAsT, B 4aCTHOCTH, JUISl YIIYYLIEHHsT BOCIIPHSITHS,
KOHLIEHTpALWK, OOyuYeHHs WM TaMsTH [OCJAe KOTHUTHUBHBIX HAPYIICHUH, TOMOOHBIX TeEM,
KOTOpBIE BO3HHUKAIOT, B YACTHOCTH, B CBS3U C CUTYyaLMsIMU/3a00JICBAHUSIMH/CHHIPOMAMH, TAKUMHU
KakK JIETKHEe KOTHUTHBHBIC HAPYLICHUS, BO3PACTHBIC HAPYIIEHH OOyUeHHs U MaMsITH, BO3PACTHbIE
NOTEPH TIAMATH, COCYAUCTAsl JEMEHLIUs], YEePErmHO-MO3r0oBasi TPaBMa, MHCYJIBT, JEMEHIHS TOCIe
MHCYJIbTA (IOCTUHCYJIbTHAS IEMEHLIUS), TOCTTPaBMaTHUECKast YePEMHO-MO3rOBast TpaBMa, o0Ine
HApYIICHUs] KOHLEHTPALMM BHUMAHWS, HApPYLICHUS KOHLEHTPAllMM BHUMAHUS y JAETeH C
npobiemamMu oOyueHHst W TaMsTH, OoJe3Hb AublreifiMepa, nemMeHUus ¢ Tenbuamu Jlew,
IEMEHIMsl C JlereHepauuei JIoOHble noiu, BKiodas cuHiapom lluka, Oonesns IlapkuHCOHa,
MPOTPECCUPYIOIINN  SIACPHBIA TMapajud, JEMEHIUI0 C KOPTHKO-0a3albHOW JereHepauuei,
amuonarepaibabiii  ckiepo3 (ALS), Oonesnb [€HTUHITOHA, AEMUETMHU3ALMUIO, PACCESTHHBIN
CKJIEpPO3, TaJlAMHYECKYI0 JnereHeparmo, aemenuuio Kpeirudenbaa-Axoda, BUY-gemeniuro,
mu30(peHNI0 ¢ JeMEHIeN W KOPCaKOBCKUH cHHAPOM. OHHU TakXKe MOAXONAT Ul JICYEHUS

W/ npoUIAKTUKH HAPYIIEHUH LEHTPAJIbHOW HEPBHOWM CHUCTEMbI, TaKUX KaK COCTOSHHS
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TPEBOTH, HaNpsDKeHMs U fenpeccuy, cBsazaHHbIX ¢ LIHC cexcyanbHbIx nucyHKumii 1 HapymeHui
CHa, a TaKKe U1 KOHTPOJIS MATOJIOTMYECKUX HApPYLUIEHWH MpueMa IMUINH, CTHMYJSITOPOB H
BEIL[ECTB, BBI3bIBAIOIINX MTPUBbIKAHUE.

Kpome Toro, coenuvHeHusi COIJIACHO HACTOAIIEMY H300pPETEHMIO TaK)Ke MOAXOMAT IS
peryJisiiiy MO3TOBOTO KPOBOTOKA U, TAKMM 00pa3oM, SIBISIOTCS 3(h(HeKTUBHBIMU CPEACTBAMH JUIS
KOHTposs murpeHd. OHM TaKkke MOAXONAT JUIA NPO(GMIAKTHKM M KOHTPOJS MOCIENCTBHH
uH(papKTa TOJOBHOrO MO3ra (armoruiekKCUy TOJIOBHOTO MO3ra), TAKUX KaK MHCYJIBT, HepeOpaiibHast
UIIEMHS U YeperHO-Mo3roBasi TpaBMa. COeTMHEHUsI COTIACHO HACTOSIIEMY H300PETEHUI0 MOKHO
TaKKe MPUMEHSITh JJIs1 KOHTPOJISI COCTOSTHHN OOJTH.

Kpome Toro, coequHEHUs COMJIACHO  HACTOSIIEMY  HM300peTeHH0  00NamaroT
NPOTUBOBOCTIAJINTENIBHBIM ~ EWCTBHEM M I[O3TOMY MOTYT TPUMEHSATBCI B  Ka4eCTBe
MPOTHBOBOCTIAIUTENIbHBIX  CPENCTB Il JieueHus: w/win npoduiaktuku cerncuca (SIRS),
nojiopranHoil  HenocratouHoctH (MODS, MOF), BocmanurenbHbIX 3a00JIeBaHUIA  TIOYEK,
XpOHNYECKUX BocrnaieHuii kumednuka (IBD, Oonesnp KpoHa, s3BEHHBIN KOJNWT), MTAHKPEATHUTA,
NEPUTOHNTA, PEBMATOMAHBIX 3a00NEBaHWH, BOCHIANIUTENbHBIX 3a00JN€BaHUNA KOXH U
BOCIIAJINTENBbHBIX 3200JI€BAaHHH TJ1a3.

Kpome Toro, coenuHeHHs COTJIACHO HACTOALIEMY HM300pETEHUIO TMOAXOIAT AN JIEYSHUS
w/vnn nporakTUKY GUOPO3HBIX 3a00eBaHNH BHYTPEHHUX OPraHOB, HAIPHMeED, JIETKUX, CEpPALA,
NOYeK, KOCTHOTO MO3ra U OCOOEHHO IeueHH, M TaKXKe AepMaTojormdeckux (¢uOpo3oB u
¢udpo3HbIX 3a00neBaHuil rna3. B koHTekcTe Hacrosliero u300pereHust TepMUH «PHOpO3HBIE
HAPYIIEHUs)» OXBATHIBAET, B UACTHOCTH, TAKHE HApPYLIEHHs, KaKk (UOPO3 MEeUeHH, LUPPO3 MEeUEHH,
HeasnkoronpHbli creatorenaro3 (NASH), nerounerii ¢uOpo3, >HIOMHOKapIUaIbHBIN (HHOPO3,
HepomaTus, TIOMEPYJOHE(PPUT, UHTEPCTUIMANBHBIA TOYe4HbId  (Hudpo3,  (uOpO3HBIH
NIOBPEXKIIEHHs1, BBI3BAHHBIE THa0eTOM, MHETOPHOPO30M U MOJOOHBIMU (PHOPO3HBIMU HAPYLICHUS,
CKJIEPOIEPMUSI, CHCTEMHBIH  CKJIepO3, KOJIbLICBUHASL  CKJIEPOZEPMHUS, KEJIOUTIBI,
runepTpodudeckoe pyOlLeBaHHE, HEBYChI, nuadeTHYecKass PETUHOMATHs, NPOoNudepaTHBHAS
BUTPEOPETHHONATHA W  3a00JIeBaHUSI COSOUHHUTENIbHOW TKaHW (Hampumep, CapKOHO3).
CoenvHeHNsI COTJIACHO HACTOSIIEMY H300PETEHHIO MOJKHO TaKXKe€ MPUMEHSITh Uil CTUMYJISILUN
3)KUBJICHUS] paH, BKJIIOYAs 32)KUBJICHUE $13B NMAJNbLEB U AUaOETHUECKOH CTOombl, it OOpBObI €
MOCIIEOTIEPAIMOHHBIM pyOLIEBaHNEM, HATIPUMED, B pe3yJIbTaTe ONepauuii o MOBONY IIAYKOMBI, U
B KOCMETUUYECKHUX LIEJISAX JJI CTAPEIOLIEN U OPOrOBEBLIEH KOXKH.

bnaromapss cBoeMy mnpoWII0 aKTHBHOCTH COEJUHEHHUS] COTJIACHO HACTOSIIEMY
M300peTeHNI0 OCOOEHHO TMOAXOAST JUIS JIEYEHUs] W/WIN MPOQUIAKTUKH CEPAEIHO-COCYIUCTBIX, U
CEePIEYHBIX, U CEpAECYHO-JIETOYHbIX 3a00JI€BAHMM, TAKMX KaK NEPBUYHAsl U BTOPUYHAs (OPMBI

JIETOYHOM TUMEPTCH3UN, cep)lequf/'I HEAOCTAaTOYHOCTHU, CTCHOKAPAWUN U TUIIEPTOHUH, a4 TAKKE IJIA
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JeUeHUsT W/WIH TPOPUIAKTUKH TPOMOOIMOOTHUECKUX 3a00JIeBaHMA, HWINEMHH, COCYIUCTBIX
HApYIIEHUH, HApyIIeHHH MHUKPOLMPKYIALNM, TIOY€YHOW HEJOCTaTOYHOCTH, (HUOPO3HBIX
HapyLIeHUH U aTepOCKIIEepO3a.

Kpowme Toro, Hacrosiee n300peTeHne OTHOCUTCS K NMPUMEHEHUIO COEIMHEHUI COrIacHO
HACTOSILIIEMY HW300pEeTeHuro Ui JiedeHus w/wiu npoduiaktuku 3a0ojeBaHUi, B HYaCTHOCTH
HapyLIEHUH, YIIOMSIHYTbIX BBILIE.

Kpowme Toro, Hacrosiiiee u300peTeHre OTHOCHTCS K NMPUMEHEHHIO COSTUHEHHUI COTIaCHO
HACTOSIIIEMY M300PETeHUIO Ui TOJYYEHHs JIEKAPCTBEHHOTO CpPEACTBA ISl JICUSHHs W/WIN
npoUITAKTUKHY 3a00JI€BAHHI, B YACTHOCTH YIIOMSIHYTHIX BBIIIE 3a00JIC€BAHUIA.

Kpome Toro, Hacrosimee wH300peT€HHE OTHOCHUTCS K JIEKAPCTBEHHOMY CpENICTBY,
coziepIKaIeMy 1o MEHbIIEH Mepe OHO M3 COSIMHEHHUH COTJIACHO HACTOSIEMY H300PETEeHHIO, IS
JeYeHUs W/ Wiy PO UIIAKTHKH 3a00JI€BaHNH, B YACTHOCTH HAPYIIEHUH, YITIOMSHYTBIX BBILIE.

Kpowme Toro, Hacrosiiee n300peTeHne OTHOCHTCS K NMPUMEHEHHIO COSTUHEHUI COTIacHO
HACTOSIIIEMY M300PETEHHIO B CIIOco0e JieueHHsT W/ Wi MPOPHIIAKTHKH 3a00JIeBaHU, B YaCTHOCTH
YIIOMSIHYTBIX BBIIIE HAPYIIEHUH.

Kpome Toro, Hacrosiimee wu300peTeHHE OTHOCUTCS K CIOCOOY JIeUeHHsT W/WJIH
npoUIaKTUKY 3a00JI€BaHUH, B YACTHOCTH HAPYIIEHWH, YIOMSHYTBIX BBILIE, C UCIOIb30BAHUEM
3¢ PEKTUBHOrO KOJIMYECTBA IO MEHBIIEH Mepe OIHOrO M3 COSIUHEHUH COTrJIACHO HACTOSIIEMY
M300pETEHHIO.

CrnenoBaTenbHO, OHU MOAXOIAT JUIA IPUMEHEHUs B KAUeCTBE JIEKAPCTBEHHBIX CPEICTB IS
JedeHus Wiy npouinakTHKY 3a00IeBaHui y JIFOAeH U JKUBOTHBIX.

Hacrosimmee n3obperenue, KpoMe TOro, OTHOCUTCS K IPHMEHEHHIO COSMHEHUI COTJIACHO
HACTOSIIIEMY HW300PETeHUIO MJIsl JIeUeHHUs W/WIM NPOQUIAKTHKH 3a00JeBaHMi, B YaCTHOCTH
CEepIEYHO-COCY AUCTBIX 3a00JIeBaHUI, NPENNOYTUTENTHHO TPOMOOTHUECKHIX WIN
TpOMOOIMOONIMYECKUX ~ HAPYIIEHUH WMWK TPOMOOTHYECKUX WM  TPOMOOIMOOIUYECKHIX
OCJIO)KHEHUH, TaKMX Kak OCTPBbIH KOPOHAPHBI CHHIAPOM WM WH(APKT MHOKapaa, WIn
WIIEMHYECKUH WHCYJBT, WIH OKKJIIO3HOHHOEe 3aboneBaHue NeprU(eprHuecKrX apTepHil, W/Wiu
nradeT, WM ypOreHUTANIbHbIE PACCTPOICTBA, B YACTHOCTH CBSI3AHHBIE C HUMH.

Jns ueneit HacTosimero M300peTeHus «TPOMOOTHYECKHE WM TPOMOO3IMOOINIecKUe
PaccTpONCTBay BKIFOYAIOT HAPYIIEHHs, KOTOPbIE BO3HUKAIOT MPEATIOYTHTENBHO B apTEPUAIbHON
COCYAMCTON CETH M KOTOpPBbIE MOKHO JIEUHTH C TOMOIIBIO COESAMHEHHMH COTJIACHO HACTOSIIEMY
U300pETeHNI0, B YAaCTHOCTH, HAPYLICHUS, NPUBOISIINE K OKKIIO3UOHHBIM HAapYLICHUSM
nepudepuIecKnx apTepuil U KOPOHAPHBIX apTepuil CepAla, TaKue KaK OCTPbIH KOPOHAPHBIM
cuapoM (ACS), unoapkr mumokapna ¢ moagpemoMm cermenta ST (STEMI) u 6e3 mombema

cermenra ST (He-STEMI), cTaOunbHasi CTeHOKapAusi, HeCTAOWJIbHASI CTEHOKAP U], PEOKKITFO3UH U
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PecTeHO3bI TOCe KOPOHAPHBIX BMEIIATENIbCTB, TAKHe KaK aHTMOIUIACTUKA, MMIUIAHTALIUS CTEHTA
WIN aOPTOKOPOHAPHOE INYHTHPOBAHHE, a TakXKe TPOMOOTHUYECKHE WM TPOMOOIMOOINYECKHe
HApYyIIeHUs] B 11epeOpPOBACKYJISIPHBIX apTEPUsiX, TaKHe KaK TPAH3HUTOPHbIE MIIEMHYECKUE aTaKh
(TTA), nmeMuueckye HHCYJIBTBI, BKIIOYAsH KapAUOIMOOIMYECKIE HHCYIIBThI, TAKUE KAK WHCYJIBTHI
BCJIEZICTBHE MEPLIATEIbHON apUTMHH, HEKapANO3IMOOINYECKHEe HHCYJIBThI, TAKHE KaK JIAKYHAPHBINA
MHCYJIBT, UHCYJIbTBI, BBI3BAHHBIE 3200JI€BAHUAME KPYIHBIX WIH MEJIKUX apTePHi, MM UHCYJIBTHL,
BBI3BAHHBIE HEYCTAHOBJICHHOH NMPUYMHOM, KPHUIITOI€HHBbIE WHCYJBTHI, YMOOJIMYECKHE MHCYIIBTI,
SMOOIUYECKe HHCYJIBThl HEYCTAHOBJICHHOTO MPOMCXOMKAEHHS MM COOBITHSI TPOMOOTUYECKOTO
W/ Wi TpOMOO3MOOTIMYECKOTO MPOUCXOXKIACHUS, TPUBOIAIINE K MHCYJIBTY Wi TIA.

Kpome Toro, coeauHeHus COTIAaCHO HACTOSLIEMY H300PETEHUIO TOAXOMST, B YaCTHOCTH,
IUISE JISYSHUs] W/ MK TIPOPHIAKTUKH 3a00I€BaAHUH, MPU KOTOPBIX MPOBOCIATUTEbHBINA KOMIIOHEHT
UrpaeT CyLIECTBEHHYIO pOJib, BKJFOYAsl BACKYJHUTbL, Takue Kak Oone3nbp KaBacaku, aprepuut
Takasicy u oOnurepupyromuii TpomOanruut (Oone3Hb broprepa), a Takke BOCHAJIUTEIbHbIE
3a00J1eBaHMs, TAKUE KAK MUOKAP/IHT.

Kpome Toro, coenMHeHHs COTJIACHO HACTOSIIIEMY HM300PETEHHIO MOOXOIST JJIs JICUSHHUS
wuiu npoUIAKTUKH 3a00NeBaHUI YPOr€HUTAJBHOTO TPAKTA, TAKMX KaK THIIEPAKTUBHbINA
MOUEBOI1 My3bIpb, MHTEPCTHLHAIBHBINA LIUCTUT 1 OOJIEBOW CHHAPOM MOYEBOT'O My3bIpS.

bonee Toro, coenmuHeHHs COTJIACHO HACTOSILIEMY H300PETEHUIO TOIXOMAT Ui JICUSHUS
W/ npoUIAKTUKH CaXxapHOro auadera, BKIIOYAs €ro MpPOsIBIEHUS CO CTOPOHBI OpPraHOB-
MHIIEHEH, TaKKue KaK quadeTuueckasi peTHHONATHS U 1nadeTnyeckast Hepomartus.

Kpome Toro, coeanHeHus! COrIaCHO HACTOSALIEMY HM300PETEeHHIO MOAXOMAST, B YaCTHOCTH,
IUISL JIEYeHUsT W/ TPOPIIIAKTUKN HEBPOJOTUYECKUX HAPYIIEHMH, TAKUX KaK HEBPOIATHYECKast
Oonb, HeWpomereHepaTUBHbIE HAPYIIEHHS W JEMEHIIMH, TaKhe KakK COCYIUCTasl JeMEHLIUs WM
Oonesnb AnblreiiMepa u Oone3ns [TapkuHCOHA.

Kpome Toro, coeavHeHus! COTIAaCHO HACTOSLIEMY HM300PETEHUIO TIOAXOMSAT, B YaCTHOCTH,
IUTSE JISYSHUs! W/ WK PO IIIAKTUKH MY IbMOHOJIOTHUECKHX 3a00/IEBaHU, TAKUX KaK XPOHHUYECKHUIT
kamenb, actma 1 COPD.

Hacrosituee nsobperenue, KpoMe TOro, OTHOCUTCS K TMPHUMEHEHHIO COSIHHEHUI COTJIACHO
HACTOSILLIEMY HW300pEeTeHHI0 Ui JiedeHus W/wid mnpoduiakTuku 3a00jeBaHUi, B YaCTHOCTH
HAPYIIECHUI, YIIOMSHYTBIX BBILIE.

Hacrosiiee nsobperenue, KpoMe TOro, OTHOCUTCS K MPUMEHEHHIO COSIMHEHUI COTJIACHO
HACTOSILLIEMY H300pPETEeHUIO MJIsl MOJYYSHHUS JIEKAPCTBEHHOrO CPEACTBA U JIEYCHHs W/ WM
npoUITAKTUKHN 3a00JI€BaHIH, OCOOEHHO YIOMSIHYTHIX BBILIE 3a00JI€BaHUIA.

Hacrosimee wu3o0OpereHne, KpoMe TOro, OTHOCHUTCSI K CHOCOOy JieUeHUsl W/ WiH

npoduaakTuku 3a0oneBaHui, OCOOEHHO YIOMSHYTBIX BbIIIE HAPYIIEHWH, C HUCHOIb30BAHUEM



41

TepaneBTU4eCckH 3(h(HEKTUBHOTO KOJIMUYECTBA COSUHEHHS COTJIACHO HACTOSILEMY H300pETEHHIO.

Hacrosiiee n3o0peTeHue, KpoMe TOro, OTHOCUTCS] K COSANMHEHUSIM COTJIACHO HACTOSIIIEMY
U300pETeHNI0 Ul TPUMEHEHUs B Croco0e JiedeHus WWiIM NpOQUIAKTUKU 3a00J€BaHHM, B
O0COOEHHOCTH  YHOMSIHYTBIX ~ BBILNI€ HApYLIEHHH, C  HCHONb30BAHHEM  TEpareBTUYECKH
3¢ PEKTUBHOrO KOJINUECTBA COSUHEHHS COTIACHO HACTOSILEMY H300PETEHHUIO.

B uactHOCTH, HacTosiee N300peTeHNe OTHOCUTCS K COSMHEHUSIM COTJIACHO HACTOSIIEMY
U300peTEeHHIO ISl MPUMEHEHHs B Crioco0e JiedeHus: W/ PO UIaKTHKHA TPOMOOTHYECKUX HJTH
TpOMOOIMOOTMYECKHUX, B YACTHOCTH aTEPOTPOMOOTHYECKUX 3a00JIeBaHUM, C KCIOJB30BAHHEM
TepaneBTU4eckr 3G (HEKTHUBHOTO KOJIMUYECTBA COSTUHEHHS COTJIACHO HACTOSIIEMY H300pETEHHIO.

Hacrosituee wu3o0pereHue, KpOMe TOro, OTHOCHTCS K JIEKQPCTBEHHBIM CpEICTBaM,
COZepIKaIliM COEIMHEHHE COTJIACHO HACTOSAIIEMY H300PETEHHI0 W OIHO WM HECKOJIBKO
JOTOTHUTENIbHBIX AKTUBHBIX COSAUHEHUI.

Kpome Toro, coenuHeHHs COIJIACHO HACTOSLIEMY H300pPETEHUI0O MOJKHO TaKkKe
UCTIOJIb30BATh ISl MPENOTBPAILCHUS] KOATyJSLHH €X VIVO, HampuMmep, IJisi 3allUTbl OPTaHOB,
NOJIeKAIINX TPAHCIUIAHTALMH, OT MOBPEXKICHHUsI OPraHOB, BI3BAHHOIO OOPa30BaHUEM CI'YCTKOB,
U JUIs 3aI0UThl OpTaHa PELMITHEeHTa OT TPOMOOIMOOJIOB M3 TPAHCIJIAHTUPOBAHHOTO OpraHa, Ui
KOHCEPBUPOBAHHs TPOAYKTOB KPOBH W IUIa3Mbl, IJISl OYUCTKH/TIPEABAPUTETIBbHONH 00paboTKu
KaTeTepoB U IPYTHX MEAWULMHCKHX BCIIOMOTaTeJbHBIX CPENCTB M MHCTPYMEHTOB, JUISl TIOKPBITHS
CUHTETHYECKUX IOBEPXHOCTEH MENUIMHCKUX BCIIOMOTATENbHBIX CPEACTB W HMHCTPYMEHTOB,
UCTIONIB3YEMBIX 1N VIVO HWJIHM €X VIVO, WM Al OMOJNOrMYecKux oOpasloB, KOTOpbIE MOTYT
conepskathb (axtop Xla MK KaNIMKPEHH TUIa3MBbl.

Kpome Toro, Hacrosimee H300peTeHHE OTHOCHTCS K CIOCOOY IpEefOTBpPAILEHUS
CBEPTBIBAHUSI KPOBH 1N VItro, B YaCTHOCTH, B KOHCEPBHPOBAaHHBIX OOpaslaXx KpPOBU WU
Ouosioruueckux obpasiiax, KOTOpble MOTYT coiepskath (pakrop Xla uiu KaJUTMKPEUH MJ1a3Mbl, WIH
oba ¢pepmMeHTa, IPUYEM 3TOT CHOCOO XaPaKTEPUIYETCsl TEM, UYTO aHTHKOATYJITHTHO 3¢ dexkTuBHOE
KOJIMYECTBO COEUHEHH s COTJIACHO HACTOSIIIEMY H300PETEHUIO OOABJISIOT.

CoenvHeHHsI COTJIACHO HACTOSLIEMY H300peTeHHs] MOTYT JEHCTBOBATH CUCTEMHO W/WIH
JIOKaJIbHO. {71 3TO# Leiu MX MOKHO BBOIAMTH MOAXOMASAILIMM 00pa3oM, HAmpuUMep, MepopajibHO,
MapeHTEPAIbHO, JIETOYHO, HA3aIbHO, TOXBS3bIYHO, SI3BIYHO, OYKKaJIbHO, PEKTAJBHO, AEPMAJIbHO,
YPECKOKHO, KOHBIOHKTHBAJIBHO MJIM MOCPEACTBO BBEACHHS B VIIH, MM B BHIE UMIUIAHTATA HJIH
CTeHTA.

Jlnst 5THX cnocoOOB BBEIEHMSI COSMHEHUSI COTIACHO HACTOAIIEMY H300PETEHHIO MOJKHO
BBOJUTDH B MOAXOMSIIHX (HOPMax /st BBEICHHSL.

JIisi mepopasibHOrO BBEACHUS COSIMHEHHUSI COTJIACHO HACTOSIIEMY HM300PETEHHI0 MOXKHO

NpUroToOBUTh B BUAC JICKAPCTBCHHBIX (1)OpM, HU3BCCTHBIX B HaHHOﬁ obnactu TEXHUKH, KOTOPHIC
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IOCTABJISIIOT ~ COEOUHEHHUs]  COIJIaCHO — HACTOsAINEeMY — HM300pereHHro  ObIcTpo  w/wim
MOAU(DUIIIPOBAHHBIM 00pa30M, TAKUX Kak, Harmpumep, TabieTku (TalneTku Oe3 MOKPBITHS WU
TabJETKN C TOKPBITHEM, HAIPUMEP, C SHTEPOCOTIOOMIBHBIM TMOKPBITHEM WM TOKPBITHEM C
KOHTPOJIUPYEMBIM  BBICBOOOJKIEHHEM, KOTOpBIE PACTBOPSIOTCS C 3a[epPKKOH WM SBISIIOTCS
HEePaCTBOPUMBIMH ), MepOpPabHO pacrnagaroIuecs TabNeTKH, TUieHKH/Badiu,
IUIEHKW/TMO(MIIN3AThL, KanCysbl (HAarpuMmep, TBEpAble WM MATKHE JKEIaTHHOBBIE KaIlCyJibl),
TaOJETKH C CaxapHbIM MOKPBITHEM, TPAHYJbl, MEJUIETbI, TOPOLIKH, 3MYJbCHH, CyCIEH3UH,
a’po30Ju Wik pacTBOpbl. COEIMHEHHsI COTJIACHO HACTOSLIEMY M300PETeHHI0 MOYKHO BKJIOYATH B
KPUCTAJUTHYECKOH, W/ aMOp(HON, W/MIU pacTBOPEHHOH (GopMe B yKa3aHHbBIE JIEKAPCTBEHHbBIE
(bopmbL

[TapeHTepanbHOE BBEACHHWE MOXKHO OCYIIECTBISITH O€3 CTaJuu BCACHIBAHUS (HATPHUMED,
BHYTPUBEHHO, BHYTPHUAPTEPUAIBHO, BHYTPUCEPAEUHO, HHTPACIHMHAIBHO UM BHYTPHITOSCHUYHO)
WIN C BKJIOYEHHEM BCAChIBaHUS (HAMpPUMeEp, BHYTPHUMBILIEYHO, MOAKOXHO, BHYTPHUKOXHO,
YPECKO)KHO WM BHYTPHUOPIOIIMHHO). DPOpMBI BBEOEHMs, MOAXOMIIINE ISl MApEHTEPAIBbHOTO
BBEJICHUS], IPEACTABIISIFOT COOOM, Cpeu MpoUero, mpenapaThl Uit HHBEKIUH 1 uHQy3uid B popme
PacTBOPOB, CYCIEH3UI, IMYJIbCHH, THOPHIN3ATOB MIIH CTEPHIIBHBIX TIOPOLIKOB.

JUisi 9KCTPAOKYJIIPHOTO (MECTHOTO) BBENEHHs] MOAXOISAT (POPMBI BBENEHUS, KOTOPBIE
IENUCTBYIOT B COOTBETCTBUH C NPENIIECTBYIOIIUM YPOBHEM TEXHHKH, KOTOPBIE BBICBOOOKAAIOT
AKTUBHOE COEOMHEHHE OBICTPO W/WiM MONU(UIIMPOBAHHBIM M KOHTPOJUPYEMBbIM OOpa3oM H
KOTOpBIE COZAEP’KaT AaKTUBHOE COENUHEHHWE B KPUCTAJUIMUECKOW, W/WiM amMopdHOH, w/uimu
pPacTBOpPEHHOI (opme, Takue Kak, HapuMmep, INIa3Hble KaIUlM, CIPeH M JIOCBOHBI (HampHuMep,
PacTBOPBI, CYCIEH3UH, BE3UKYJISPHbIE/KOJUIONIHBIE CUCTEMBI, SMYJBCHH, a3PO30JH), MOPOLIKU
IS TJIa3HBIX Karesib, CIPEeB M JIOCbOHOB (HANPHUMEp, U3MENIbUEHHOE aKTUBHOE BEIECTBO, CMECH,
MO HUIM3aThL, OCAKACHHOE aKTHBHOE BEIIECTBO), MOJyTBEPbIE MpenapaThl AJst r1a3 (Harpumep,
TUAPOTENH, THIPOTENH in Situ, KpeMbl U Ma3H), BKJIAABIIIHN JJIsI TJ1a3 (TBEpIbIC U MOJYTBEPAbBIC
npernapaTel, HanpuMep, OMOAATre3UBbL, IJICHKH/TUIACTUHKY, TA0JIETKH, KOHTAKTHBIE JINH3BI).

BryTpurnasHoe BBeIeHHE BKJIOYAET, HAMPUMEP, MHTPABUTPEATbHOE, CyOpEeTHHAJIBHOE,
CyOCKJIepallbHOE,  BHYTPUXOPUOHIAIBbHOE, CYOKOHBIOHKTUBAJIBHOE, peTpolOynbbapHOoe |
cyOTeHOHOBOE BBeZeHHe. JlIs1 BHYTPHUIJIA3HOTO BBENEHHs NPUrOAHBI (HOPMBI IJIST BBEICHUS,
KOTOpBbIE IEWCTBYIOT B COOTBETCTBHUHM C TMPEIIIECTBYIOIIUM YPOBHEM TEXHHUKH, KOTOpPBIE
BBICBOOOXKIAIOT ~ aKTHBHOE  COENMHEHHWe  OBICTPO Wik  MONU(UIIUPOBAHHBIM  HJIH
KOHTPOJIUPYEMBIM 00pa3OM H KOTOpBIE COAEPIKAT aKTHMBHOE COEJUHEHHE B KPHCTAJUIMYECKOH,
w/nnn aMopHOH, W/ pacTBOPEHHOH (hopMe, TaKue Kak, HarpuMep, IpernapaTsl Uil HHBEKIUH
M KOHIEHTpPAThl JUIA TMIPEnapaTtoB ISl HMHBEKUUH (Hampumep, pacTBOPBL, CYCIEH3HH,

BE3UKYJISIPHBIE/KOJJIOUIHBIE CHUCTEMBI, SMYJIbCHH), IMOPOLIKH ISl TPENnapaToB Uil HMHBEKLUN
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(HanpuMep, M3MENbYEHHOE aKTHBHOE BEIECTBO, CMECH, JHO(PHMIM3AThI, OCAXKICHHOE AKTUBHOE
BEIL[ECTBO), FeJIN JUIsl PEMapaToB AJsl UHbEKLUH (IIOTyTBEp/IbIE MPenapaThl, HAMPUMEDP THAPOTeIH,
rUAporenM in situ) M HMIUIAHTAaThl (TBEpAblE IpenapaThl, HampuMep, Ouopasziaraemble U
HeOnopasziaraeMble UMIUIAHTATBI, UMILUIAHTUPYEMbIE TIOMIIbI).

IIpennouTuTenbHBIM SIBIISIETCS IEPOPAIbHOE BBEIEHHE.

ITpumepamu, TOIXOAAIMMH ISl APYTUX MyTeil BBEAEHMs, SBISIIOTCS (hapMaLeBTHYECKIe
¢dopMel U MHraNAMU (B TOM YHCJIE TOPOLIKOBBbIE WHIAJSITOPBI, HeOyaii3epbl), Ha3ajbHbIE
Karuli, Ha3aJbHbIE PACTBOPBL, HAa3ajbHbIC CHpeH; TaOJeTKU/TUICHKH/TTACTHIIKHI/KATICYJIbl IS
JIMHTBAJIbHOTO, CYOJIMHIBAIBHOIO MM OYKKAJBHOTO BBEACHUS, CYMIO3UTOPUH, IJIA3HBIE KAILIH,
IJIa3HbIE Ma3H, IJIA3HbIE BAHHBI, JIMH3bI, YVIOHBIE KAIUIM, YIOIHBIE a3pPO30JIM, YIIHbIE MOPOLIKH,
YUIHBIE TPOTHPKH, YIIHBIE TAMIIOHBI, BAarWHAJbHBIE KAICyJIbl, BOAHbIC CYCHEH3HU (JIOCHOHBI,
MHKCTYpPBI, TpeOyromue B30aNTbIBaHUs), JUMOPUIbHBIE CYCIIEH3HH, 3MYJIbCHH, Ma3d, KPEMBI,
TpaHCAEPMAJIbHBIE TEPANIEBTUIECKUE CUCTEMBI (TaKHUe KaK, HAPUMEp, IUIACTBIPH), MOJIOKO, MacThl,
TIEHBI, TbUICBHIHBIE TOPOLIKH, IMIUIAHTATHI FJTH CTEHTHI.

CoennHEHHsI COTJIACHO HACTOSIIEMY M300pPETEHHIO MOTYT OBITh BKJIFOYEHBI B YKa3aHHbBIC
¢dopmbl BBEIEHHU. ITO MOXKET OBITh OCYIIECTBJIEHO U3BECTHBIM OOPa30M IyTEM CMEIINBAHUS C
(dapmaneBTHUECKH ~TNPHEMJIEMBIMH  BCIIOMOTaTeJIbHBIMUA  BelnecTBamMu.  PapmMarieBTUUeCKH
npueMJIeMble BCTIOMOTaTeIbHbIE BEIECTBA BKJIIOYAIOT, CPEIH IPOUETO,

* HamNOJHUTENM W HOCUTENW (HampuMmep, LEJUT0JI033, MUKPOKPHCTAJUINYECKAs
nenrosio3a (Hampumep, Avicel®), maktoza, MaHHHUT, Kpaxmals, (ocdar kambius (TaKOl Kak,
Hanpumep, Di-Cafos®)),

*  OCHOBaHUS Masu (HampuMep, Ba3eHH, MapaprHbl, TPUMIULEPUADBL, BOCKH, IIEPCTHBIMN
BOCK, CITUPTBI IIEPCTHOTO BOCKA, JJAHOJIHMH, TUAPOPUIBbHAS Ma3b, MTOJUITUIECHTIIMKOIIN),

*  OCHOBaHUs Ui CYNIO3UTOPHUIl (HarmpuMmep, MOJMATHIICHIIIUKOJb, KOKOCOBOE MacJo,
TBEPABIH KHP),

*  pactBOpUTENH (HAMPUMEP, BOAA, STAHOJ, U3OMPOMAHOJ, MIULEPHH, MPOIUIEHTITUKOJIb,
JKHPHBIE Maciia TPUTITHLEPUIOB CPEAHEH UTMHBI LIETTH, KUAKHE OTHATHIICHTJINKONH, NapadpuHbI),

*  TOBEPXHOCTHO-aKTHBHBIC BELIECTBA, SMYJBraToOPbl, AUCTIEPTUPYIOIIUE CPENCTBA HIIH
CMayuBaOIIMe CpeAcTBa (Hampumep, HaTpus AoAeuwicyibdar), neuutud, GochHomUmuabl,
JKUPHBbIE CIHPTHI (Takue Kak, HampuMmep, Lanette®), crmoxable 3¢upsl copOuTaHa M >KUPHOH
KUCJIOTHI (Takue Kak, Hampumep, Span®), MOJMOKCHITUIIEHOBBIE CIOKHBIE 3(QHpBl copOuTaHa U
KUPHOHN KHUCIIOTHI (Takue Kak, Hampumep, Tween®), MONMOKCUATUIICHOBBIE TIIULEPHUIbI KUPHON
KUCIOTHI (Takue Kak, HarpuMep, Cremophor®), mOMMOKCUITUIIEHOBBIE CIIOKHBIE 3(PHUPBI JKUPHOH
KUCJIOTBI, MOJHOKCHITHIICHOBBIE CJIOKHBIE 3(UPBI KUPHOTO CIUPTA, TIIHULEPHUHOBBIE CIIOKHBIE

3(¢UpBI JKUPHON KUCIIOTBL, IOJIOKCAMeph! (Takue Kak, Hanpumep, Pluronic®),
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*  Oydepbl, KuCIOTBI M OCHOBaHUS (Hampumep, ¢ocdarbl, KapOOHATBHL, JIUMOHHAS
KUCJIOTA, YKCYCHAsl KUCJIOTA, COJITHAsI KMCJIOTA, PACTBOP FHMAPOKCHA HATPUS, aMMOHUSI KapOOHaT,
TPOMETAMOJI, TPUSTAHOJIAMHUH ),

*  HM30TOHHMYECKHE CPEACTBa (HaIpuMep, TIIFOK03a, XJIOPU HATPUs),

*  ancopOeHThI (HanpHMep, BBICOKO AUCTIEPTHPOBAHHBIE AUOKCUIBI KPEMHUS),

*  TOBBIIAMOLINE BA3KOCTh CPENCTBA, resie00pa30oaTesty, 3aryCTHTENN W/ HUIN CBA3YIOIINe
BEI[ECTBA (Hampumep, TIOJTMBUHUJIITHP POJTUJIOH, METHJILIEJUTIONO03,
TUAPOKCUTPONTMIMETHIILIEIUTION03a,  THAPOKCHITPOIIILEIUTION03a,  KapOOKCHUMETHIILIEILTION03a-
HATpHH, KpaxmaJ, KapOoMepbl, MOJMAKPUIIOBbIE KUCIOTHI (Takue kak, Hampumep, Carbopol®);
AJIbIMHATBI, JKEJIATHH),

*  JE3WHTErpUpYIOIIME  CpeacTBa  (HampuMmep, MOOU(PHUUMPOBAHHBIA  KpaxMall,
KapOOKCHMETWIILIEIUTIOJIO3a-HaTPHiA, HATPHUsl Kpaxmayia TIuKojsT (kak Hampumep, Explotab®),
NOTNEPEYHO-CIINTBIA  TIOJMBUHIIIHPPOIMIOH,  KPOCKapMenjo3a-HaTpuil  (Kak  HampuMmep,
AcDiSol®)),

*  PEryJATOphl ~ CKOPOCTH  TIOTOKA,  CMa3bIBAlOIUE  BEINECTBA,  BEINECTBA,
CIOCOOCTBYIOIINE CKOJIBXKEHHIO U CMa3KH, OOJIeryaromme BeleMKe u3nennii u3 ¢Gopm (Hampumep,
creapar MarHusi, CTEApHHOBAsl KHUCJIOTA, TaJbK, BHICOKO IAHMCIEPTHPOBAHHbBIE THOKCHIIBI KPEMHHUS
(xax Harpumep, Aerosil®)),

*  TIOKPBIBAIOLINE BeIlecTBa (HampuMep, caxapa, IIeJUlaK) U IUIeHKOOOpa3oBaTenu st
wieHoKk uimu  audd@y3uoHHble  MeMOpaHbl,  KOTOpblE  pPacTBOPSIOTCA  OBICTPO  WJIH
MOIU(pHUIPOBAHHBIM 00pa3oM (HampuMep MOJUBHHUINPPOIUIOHBI (Takue Kak, Harpumep,
Kollidon®), TIOJIMBUHIJIOBBIH CIHPT, TUAPOKCUITPOTTUIIMETHIILICIUTFOJIO03,
TUAPOKCUTIPONTMILIEIUTION03a,  ATHILEIUIF0I03a,  TMAPOKCUIPONMIMETHILEIUIION03a  (Tajar,
LIEJUTIOJIO3bI AleTaT, LEJUTIOJIO3bI alerar (rajat, MOTHAKPUIIAThL, TOIUMETAaKPUIIAThL, TAKHE Kak,
Harpumep, Eudragit®)),

*  MaTepHabl KarcyJbl (HApUMeEp, JKeJIATUH, THAPOKCHITPOMMMIMETIIILECIUTION032),

* CUHTETHYECKHE  TONMMepbl  (HampuMmep,  TONWIAKTUABL  MOJHIJIUKOJHIBL
NOJIMAKPUJIATEL, TIOJUMETaKpHIaThl (Takue Kak, Hampumep, Eudragit®), monuBUHUIUPPOIUIOHBI
(rakme xak, Hampumep, Kollidon®), mnONMBHHUIOBBIE CHHUPTHL,  TOJMBHHUJIALIETATHI,
MOJUATUIICHOKCUABI, TIOJUATUIICHTIIMKOIN M UX COMOIMMEPHI B OJIOK-COMOJIMMEPHI),

*  mIacTHQUKATOPbl (HANMPUMEP MOJUSTHIICHIJIUKONH, MPONHMJICHIJIUKOIb, TJIHLEPHH,
TPUALIETHH, TPHALIETWILUTPAT, TUOyTHI(TANaT),

*  YCHJIUTENH NMPOHUKHOBEHUS,

*  crabmiu3aTopsl (HapuMep, aHTUOKCHIAHTBI, TaKWe KakK, Harpumep, acKOpOMHOBas

KUCJIOTa, aCKOPOMIMAIbMUTAT, HATPUSI ackopOaT, Oy TUITHAPOKCHAHU30J, Oy THIITHIPOKCUTOIYOJ,



45

MPOMIJITAJLIAT),

*  KOHCEpBaHTHI (HarpuMmep, napadeHbl, COpPOMHOBAsI KUCIIOTA, THOMEP3aJl, OEH3aIKOHUS
XJIOpU, XJIOPreKCUAMHA arleTaT, HaTpusi OeH30aT),

*  Kpacurenu (Harpumep, HEOPraHWYECKUE NMUTMEHTBI, TaKHe KaK, HalpHMep, OKCHJIbI
JKenesa, TUOKCHUI THTAaHaA),

*  apOMAaTHU3aTOPbI, MOACIACTUTENH, APOMATU3ATOPBI U/MITH CPECTBA IIPOTUB 3aI1axa.

Kpome Toro, nacrosimee n3oOpeTeHHE OTHOCHUTCA K (papMarieBTHYECKONW KOMITO3ULIUH,
KOTOpasi COAEPKHUT MO MEHbLIEH Mepe OMHO COSIUHEHHUE COTJIACHO HACTOSINEMY H300pETeHHIO,
OOBIMHO BMECTE C OAHUM WM Oonee (hapMalleBTUUECKH TPHUEMJIEMbIMU BCIIOMOTATEIbHBIMU
BEI[ECTBAMH U UX MPUMEHEHHUIO COTJIACHO HACTOSIIIEMY U300PETEHHIO.

BapraHToM OCyIIECTBIIEHHs HACTOSIIEro H300peTeHMsl SIBIIFOTCS (papMaleBTHIECKUE
KOMITO3UIIMH, COIEp:Kallue IO MeHbIneld Mepe omHO coenuHenune ¢opmyisl (I) cormacHo
HACTOSIIIIEMY H300pPETEHUI0, MPEANOYTUTENIbHO BMECTE 110 MEHbIIEH Mepe C OIHUM HWHEPTHBIM,
HETOKCUYHBIM, (papMalieBTUYEeCKH MOIXOAAIINM BCIIOMOTAaTEIbHBIM BELIECTBOM, U NMPHMEHEHUE
3THX (papMareBTHUECKNX KOMITO3HIIUH 1JIs1 YKA3aHHBIX BBILIE LENei.

B coorBercTBMM ¢ JApPYrMM = acmeKTOM  HACTOsIee H300peTeHHe OXBaThIBAET
¢dapmaneBTHUECKEe KOMOWHAIMK, B YaCTHOCTU JIEKAPCTBEHHBIE CPECTBA, COMAEpPIKALINE II0
MEHbIIEH Mepe OTHO coeanHeHue odmeilt popmysl (I) cornacHo HacTosIEeMy H300PETEHUIO U TT0
MEHbIIIEH Mepe OAMH WM HECKOJIbKO JIOTIOJIHUTENbHBIX aKTUBHBIX MHIPEIUEHTOB, B YaCTHOCTH,
INs JiedeHus W/WIM TNPOQHIIAKTHKA CepAeYHO-COCYAUCTBIX 3a00NIeBaHUM, NPEATIOYTUTENIBHO
TPOMOOTHYECKHX HIIH TPOMOOIMOOIUecknX 3a0oneBanuii, n auadera, a Tak’Ke ypOreHHTAIbHbIX
U 0 TaTbMOJIOTMYECKUX 3a00IEBAaHU.

TepMuH «KOMOWHAIMS» B HACTOSIIEM HM300pPETEHHH UCIIONb3YEeTCs, KaK H3BECTHO
CMEeLUAJIMCTAM B JAaHHOW OOJACTH TEXHUKH, NMPUYEeM YKa3aHHas KOMOWHALMS MOXKET ObITh
(puKcHpOBaHHOM KOMOMHALEH, HEPUKCUPOBAHHON KOMOMHAINEH HIT HAOOPOM M3 YaCTeH.

«PuKcHpoBaHHAS KOMOWHALMSY B HACTOSIIEM M300PETEHUN HUCTIONB3YETCsl, KaK U3BECTHO
CIIELUATICTAM B JAHHOW OOJNIACTH, W ONpenensercs Kak KOMOHWHALWs, B KOTOPOH, Harpumep,
NePBBIIl AKTUBHBIN MHIPEIUEHT, TAaKOW Kak ONHO Wiu Oojee coenwHeHwi oOmei dopmyinsl (1)
COTJIACHO HACTOSIIIEMY U300PETeHHUIO, U AOTIOJIHUTEbHbIH aKTUBHBIN HHIPEIUEHT MPUCYTCTBYIOT
BMECTE B OJIHOW EJUHWYHOM MO3UPOBKE WJIM B OXHOH JiekapcTBeHHOH ¢(opme. OmHum u3
PUMEPOB «(PUKCHPOBAHHON KOMOMHALIMIY SIBISIETCS (PapMaLieBTHYECKask KOMITO3HLIUS, B KOTOPOH
NepBbIli AKTUBHbIA HMHIPEIMEHT M JOMOJHHUTEbHbIH AKTHBHBIA HMHIPEAUEHT MPUCYTCTBYIOT B
CMECH Uil OJHOBPEMEHHOIO BBEIEHMs, Hampumep, B cocrase. JlpyruM npuMepom
«(pUKCUPOBAHHONW KOMOHMHALMIY» SIBIISIETCS (hapMalieBTHUECKass KOMOWHAINS, B KOTOPOH NepBBIi

AKTMBHBIM MHIPEIUEHT U JPYrod aKTHBHBIA WHTPEIUEHT MPUCYTCTBYIOT B OAHOM enuHHLE Oe3
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CMEIINBAHUSL.
Hedukcuposannas koMOMHaIMs UM «HAOOp W3 YacTel» B HACTOSIIEM H300peTeHHH
UCTIOJNIB3YEeTCs, KaK U3BECTHO CHELIMANIUCTAM B JaHHON 00JIaCTH, U ONpenenseTcs Kak KOMOUHaIus,
B KOTOPOM MEPBBbIM AKTUBHBIA MHIPEAUEHT W JONOJHUTEIbHBIA AKTUBHBIA WHIPEIUEHT
NPUCYTCTBYIOT B Oosee 4em opHoi enuHuune. OAHUM U3 TPUMEPOB HE(PUKCHPOBAHHOM
KOMOMHALMKM WM Habopa W3 4acTed sBIAETCS KOMOMHALMS, B KOTOPOW MEpBBIH aKTHUBHBINA
WUHIPEUEHT U JOTIOJHUTEIIbHBIN AKTUBHBIN MHIPEIUEHT MPUCYTCTBYIOT pa3aeibHO. KOMIIOHEHTbI
He(pUKCUpOBaHHONH KOMOWMHAUMU WM Habopa M3 4YacTed MOXKHO BBOAMTH Pa3IeNbHO,
TIOCJIEIOBATENIbHO, OTHOBPEMEHHO, B OJTHO U TO K€ BPEMSI FUTH B XPOHOJIOTUIECKOM TIOPSIAKE.

CoenvrHEHHsI COMJIACHO HACTOSIIEMY M300PETEHHI0 MOJKHO HCIOJIBb30BATh OTAEIBHO HIIH,
npu HEOOXOAMMOCTH, B KOMOHMHALIMM C JPYTUMH AKTUBHBIMU HWHrpenaueHTamu. Hacrosimee
n300peTeHne, KpOMe TOro, OTHOCUTCS K JIEKAPCTBEHHBIM CPEACTBAM, COAEPIKAIINUM IO MEHBIIEH
Mepe OFHO M3 COCAMHEHHWH COTJIACHO HACTOSINEMY H300PETeHHI0 W OIMH WJIM HECKOJIBKO
JONOJHUTENBHBIX aKTUBHBIX HMHIPEJUEHTOB, OCOOEHHO [UIA JIeUeHHs WIIN TPO(QHUIaKTHKA
BBILICYTIOMSHYTHIX HapyiieHuil. [IpennodruTenbHble NPUMEPbl MOAXOMAIUX KOMOWHAIMN
AKTHBHBIX HHTPEUEHTOB BKJIFOYAIOT:

e opraHudeckue HUTpatbl U JoHOpbl NO, Hampumep, HUTPONPYCCHA HATPUS,
HUTPOIJIMLIEPHUH, MOHOHHUTPAT H30COpOuaa, AUHUTpAT u3ocopduma, moscumomud wi SIN-1, u
BabIxaeMbiid NO;

®  COEAMHEHMU, KOTOpbIE UHTHOMPYIOT paciuerieHe LIUKJITIECKOTO
ryaHosuamoHogocara (cGMP), manpumep, uarudutops pocdonuscrepas (PDE) 1, 2, S w/unu 9,
ocobenHo uHruouropsl PDE 5, Takme kak cunnenadwn, Bapnmenadui, tamanmadun, yneHadw,
necanradwi, aBaHadui, muponeHadu, oneHadun umm PF-00489791;

®  COCIMHEHWUS, KOTOpBIE UHTHOMPYIOT paciuerieHue LUKJTITYECKOTO
anenosnHMOoHOdocharta (CAMP), Hanpumep, narnouTops! pochommcrepas (PDE) 3 u 4, ocobeHno
LIMJIOCTAT30J1, MIJIPHHOH, POQIIYMILIACT, alPEMIUIACT WK KPH3adopoIT;

®  THIOTCH3WBHBIC AKTHBHBIE MHIPEIUEHTBI, HAPUMEDP, U MPEANIOYTUTEIHLHO U3 TPYIIIIbI
AHTArOHUCTOB KaJiblusi, aHTAaroHUCTOB anrnorer3nHa All, uaruoutopos ACE, nuaruduropos NEP,
WHMMOWTOPOB BA30OMENTHIA3bl, AHTATOHHUCTOB 3HIOTEIHMHA, WHMMOWTOPOB PEHWHA, OJIOKaTOpPOB
anbha-perenTopoB, OJOKAaTOPOB OeTa-pelenTopoB, AaHTArOHHUCTOB  MHHEPAJIOKOPTHKOUIHBIX
PEeLIeTITOPOB, HHTHOUTOPOB P-KUHA3BI U Y PETHKOB,;

®  AHTHAPUTMHYECKHE CPEICTBA, B KAUECTBE NPHMEpa M TMPEANOYTUTEIBHO W3 TPYIIIbI
OJIOKaTOPOB HATPUEBBIX KAHAJIOB, OJIOKATOPOB OeTa-perenTopoB, OJOKATOPOB KAJIHEBBIX KAHAJIOB,
AHTarOHWCTOB  KajbLusl, OJokaropoB  If-kaHajoB, HANEpCTAHKYH, MApPaCHMIIATOIMTHKOB

(BaFOJII/I'TI/IKI/I), CUMIIATOMUMETUKOB U APYIUX aHTHAPUTMUYCCKUX CPEACTB, TAKHUX KAK aACHO3UH,
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arOHHUCTHI a/IEHO3MHOBBIX PELIENITOPOB, a TAK)KE BEPHAKAJIAHT,

®  [O3UTHBHO-MHOTPOITHBIE areHThI, HANIPHMEP, CepleyuHbIil TIMKO3uA (IOrokcuH), Oera-
anpeHeprudeckue M opaMUHEPrHYeCKHe AaroHHCTBI, TaKWe KaK W3OMPEHANNH, aJpEHAIIHH,
HOpaApeHaIuH, Jo(paMHH WIH JOOYTaMUH;

®  AHTArOHHUCTBI Ba30NPECCUHOBBIX PELIENTOPOB, B KAYECTBE MPUMEPA U MPEANOUYTUTENIbHO
U3 IPyNIbl KOHUBAITAHA, TOJBAITAHA, JIMKCUBANTAHA, MO3aBallTaHa, CaTaBalTaHa, nekanraHa, SR-
121463, RWJ 676070 unu BAY 86-8050, a Taxxke coenuuenuii, ormucanubix B WO 2010. /105770,
WO 2011/104322 u WO 2016/071212,

®  AKTHBHBIE HWHIPEOUEHTBHI, KOTOPbIE M3MEHSIOT MeTabOoJIM3M JIMITUIOB, HANpUMEp, U
NPEIIOYTHTENIHHO U3 TPYIIIIBI ArOHUCTOB PELIENTOPOB IIUTOBUAHON KeJIe3bl, HHTHOMTOPOB CHHTE3a
XOJIECTEpHHA, TAKUX Kak, B Ka4eCTBe NpuMepa U mnpeanodrurenbHo, uHruonropsl HMG-CoA-
peayKTa3bl WM HMHTHOMTOpBl cuHTe3a ckBaseHa, uHruOuTopel ACAT, wunrunomropsr CETP,
uarnoutopel MTP, aronucter PPAR-ambda, PPAR-ramma w/umm PPAR-nmenbTa, WHTHOUTOPHI
abcopOummy XonecTeprHa, WHMMOWTOPBI JIMIA3bI, TMOJUMEPHbIE aaCOPOEHTHI JKETYHBIX KHCIIOT,
MHTHOUTOPBI peadCOpOLIUH JKETIHBIX KUCIOT U aHTArOHUCTHI JIMTIONPOTENHA (),

e  OpOHXOpACIIMPSFOINME CPEACTBA, HANPUMEP, W MPEANOYTHTENBHO W3 TPYIIIBI

aroHNCTOB  O€Ta-aJpEeHEePrHYeCKUX pEeLeNTOpOB, TAKUX Kak, B KauecTBe INpHMepa W

,
MPEANOYTUTENTFHO, aTb0yTEPOJI, U30MPOTEPEHOI, METAIPOTEPEHOI, TepOyTaInH, (POPMOTEPOIT HITH
CaJIMETepOJI, WM U3 TPYIIIbl AHTUXOJMHEPTUUECKUX CPEICTB, TAKOW Kak, B KauecTBE NMpPUMeEpa U
NPEATNIOYTHTENIHHO, HITPATPOITUYMOPOMUT;

®  TPOTUBOBOCIAIUTEIBHBIE CPENCTBA, HANpPUMeEP, M TMPEANOYTUTENIbHO W3 TPYIIIbI
[JIFOKOKOPTUKOWJIOB, TakKWe KakK, B Ka4yeCTBe NpUMeEpa M MPEANOYTHTENIbHO, MPETHU3OH,
NPETHU30JIOH, METHIINPEAHU30JIOH, TPUAMLIMHOJIOH, JEKCaMeTa30H, OeKJIOMeTa30H, OeTaMeTasOH,
bnynuconun, OynecoHun WM (IYTUKA30H, a TaKKe HECTEPOUIHBIE TMPOTUBOBOCIIATUTENILHbIE
cpenctBa (NSAID), B kauecTBe mpumepa M MNPEANOYTUTETIBHO ALETHICAIUIMIOBAs KHCIIOTA
(acnupun), HOynpodeH 1 HAMPOKCEH, MPOM3BOAHBIE S-aMUHOCATUIIMIIOBON KHCJIOTHI, aHTATOHUCTHI
netikorpueHoB, nHruOuTOp6l TNF -anmbha M aHTarOHUCTHI XEMOKHHOBBIX PEIENITOPOB, TaKHe Kak
unrnouropst CCR1, 2 w/unmm 5;

®  areHThI, MOMYJHUPYIOILIHE UMMYHHYIO CUCTEMY, HATIPUMEP, HIMMYHOTJIOOYJIUHBI,

® areHThl, KOTOpble HWHTUOMPYIOT Kackaa Tepenadyd CUTHaja, HampuMmep, |
MPEANOYTHTENTFHO M3 TPyl MHTHOUTOPOB KMHA3BL, B KAUYECTBE MPUMEPA U MPENIOYTUTENHHO 13
IPYIITBl KHTUOUTOPOB THPO3MHKHUHA3BI W/HIIN CEPUH/TPEOHNHKUHA3HL,

®  areHThl, MHIMOMPYIOLINE NErpajalliil0 U MOAWU(PHUKALMIO BHEKIETOYHOI'O MATpPHUKCA,
HaNpuMep, U MPEATIOUTHTEIBHO M3 TPYIIITbI HHIUOUTOPOB MAaTPUKCHBIX MeTajuionporeas (MMP), B

KaueCTBC TIpUMEpa U MNPCANOYTUTECIIBHO I/IHFI/I6I/ITOpI:>I XUMa3bl, CTPOMECJIM3MHA, KOJUIAr€HAas,
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JKEJTaTHHA3 U arrpekanas (mpeanoyruteabHo u3 rpynnsl MMP-1, MMP-3, MMP-8, MMP-9, MMP-
10, MMP-11 u MMP-13), a taxxke meramiosnactasbl (MMP-12) u HelTpodmibHON 3i1acTtasbl
(HNE), xak, mHanpumep, cusenecrat uu DX-890;,

®  areHThl, KOTOPBIE OJIOKUPYIOT CBSI3bIBAHUE CEPOTOHMHA C €r0 PELIENITOPOM, HarlpuMep, U
NPENoYTHTENIbHO aHTaroHUCThl S-HT2b-perentopa,

e opranudeckue Hutpatel U NO-moHaTopel, Hampumep, U  NPENIIOYTHUTEIBHO
HUTPOTIPYCCHI] HATPUS, HUTPOIJIMLEPHH, H30COpOMAa MOHOHHTpAT, H30cOopOMIa JIWHMTPAT,
monicunoMuH win SIN-1, a Taxoke uHrasiuoHHb NO;

e  NO-He3aBUCHMBIE, HO T€M3aBUCUMBIE CTUMYJISITOPBI PACTBOPHUMON T'yaHUJIATLIUKIIA3BL,
HalpuMep | TPEANOYTUTENbHO coemuHeHus1, omucanHble B WO 00/06568, WO 00/06569, WO
02/42301, WO 03/095451, WO 2011/147809, WO 2012/004258, WO 2012/028647 u WO
2012/059549;

e NO-He3aBUCHMBIE U T'eéM-HE3aBHCHMbIE aKTUBATOPHI PACTBOPHMON T'yaHWJIATIHKIA3BL,
HalpuMep | TPEeNNOYTHTENbHO coemuHeHus1, omucanHple B WO 01/19355, WO 01/19776, WO
01/19778, WO 01/19780, WO 02/070462 1 WO 02/070510;

e areHtel, crumymupyromue cuHre3 cGMP, Takme kak, Hanpumep, moayisitopsl sGC,
HaIpuMep U MPENNOYTHTENIbHO PUOLIUTYAT, IMHALIUTYAT, BEPULIMTYaT WM PYHKALUTYaT;,

® QHAJOTM NPOCTALMKIMHA, HApUMep M MPEANOYTUTENHHO WIIONPOCT, OeparpocT,
TPENPOCTUHUI HITH 3TIONIPOCTEHOI,

®  areHThl, WHrHOMpYIOIIME pacTBOpUMYHO smnokcuaruaponasy (sEH), wampumep wu
npenrnoututebHO N, N'-TUIHKIOreKCuIMoueBiHa, 12-(3-agaMaHTaH- | -ui-ypenao)-10neKaHoBas
KucaoTa win 1-anamanTas- 1-un-3 -{5-[2-(2-3TOKCHITOKCH )3TOKCH |IEHTHJT | -MOYEBHHA,

®  areHThl, B3aUMOJNCWCTBYIOIIHE C  METadOJM3MOM  TIJIFOKO3bL,  Hampumep |
NPETOYTHTENIBHO MHCYJIMH, OWTyaHW[, THA3OJUIUHIANOH, CyJb(OHMIMOUYEBHHA, akap0o3a,
uarnOutopsl DPP4, anamorn GLP-1 wmm warnburoper SGLT-2, Hampumep, smmarimgiosuH,
nanarudIo3uH, KaHArM(IO3UH, COTArTH(IIO3NH,;

e  HAaTpUlypeTUYeCKHe MENTHUbIL, HAPUMEp, NpencepaHblll HATPUNYPETUYECKUI MEeNTUN
(ANP), narpuiiypernyeckuii nenrun Tuna B (BNP, Hecuputnn), HaTpuidlypeTHYECKUI MENTH]] THITA
C (CNP) nnu yponunaTtus,

®  AKTHBATOPBHl CEPACYHOrO MHO3MHA, HANPUMEP M TPEATIOYTUTEIbHO OMEKAMTHB H
mekapomn (CK-1827452),

®  KaJbLMH-CEeHCHOMIN3ATOPBI, HAIIPUMED U PENIOYTHTENLHO JIEBOCUMEH/IaH;

®  areHThl, BIMSIOIIME HA OHHEPreTHUYECKUIl MeTaboNu3M CcepAua, HamnpuMep M|
NPEIOYTHTENIBHO 3TOMOKCHD, AWXJIOPALleTaT, PAaHOJA3WH WM TPUMETa3HIHH, IIOJHbIE WU

JaCTUYHBIE arOHUCTHI aJIEHO3MHOBBIX pelenTopoB Al, Takue kak GS-9667 (paHee W3BECTHBIM Kak
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CVT-3619), kanaeHO30H, HETaAeHO30H 1 HEJIICHO30H OnaJlaHar;,

® areHThl, BIMAIOIIME HAa YaCTOTy CEPIEeYHBbIX COKPALICHWH, Hampumep W
NPEIOYTHTENBHO UBAOPAIUH,;

e  UHrUOUTOPBI LIMKJIOOKCUT€HA3b], TAKHE KakK, Hanmpumep, OpoMbenak u HenagdeHax;

e  UHrUOUTOPbI KAUIMKPEHH-KUHUHOBOW CHCTEMBbI, TAaKUe Kak, HanpuMmep, cadoTHOAHT U
SKAJUIAHTU],

e  UHTUOWTOPBI CUTHAIBHBIX MyTed cuHrosun-1-gocara, Takwe Kak, HampuMep,
COHenuu3yMao;

e  uUHrHOUTOPHI peLenTopa KomrieMenTa-CSa, Takue Kak, HapuMmep, SKyJIn3ymao;,

®  AKTHBATOPHI IUIA3MHUHOTEeHA (TPOMOOTUTUKH/ (PUOPHHOIUTHKH) M COSAMHEHUsI, KOTOPBIE
CTUMYJIUPYIOT TPOMOOTU3UC/(PUOPUHONI3, TakMe KaK WHIMOMTOPbI HMHIHOWTOpA aKTHBATOpa
iasMuHoreHa (MHruOuTopel PAI) wnm  MHrUOWUTOpBI MHTHOWUTOpAa TPOMOHMH-aKTHBHPYEMOTO
¢ubpunommsa (narunduTopsl TAFI), Takue kak, HampuUMep, TKAHEBBIN aKTUBATOP IUIA3MHHOTEHa (t-
PA, mnanmpumep, Actilyse®), crTpenToknHa3za, peTerula3a W ypPOKMHA3a WJIM  BEINECTBA,
MOZYJIMPYIOIIHE TUIA3MUHOTEH, BBI3bIBAIOLIHE TIOBBIIIEHHOE 00pa30BaHKE IJIA3MHIHA,

®  IIPOTHUBOCBEPTHIBAIOIIUE BEIIECTBA (AHTUKOATYJISIHTBI), TAKUE Kak, HaIPUMEp, TerapuH
(UFH), nmkomonekymsipable remapudsl  (LMW), Hampumep, THH3amapuH, LEpTONApHH,
NapHANapuH, HAApPOIAPHH, apAeraphH, SHOKCANAPHH, PEBUIIAPHH, AAJITENapuH, JaHArapoun,
cemyJonaput (AVE 5026 ), anomunapun (M118) u EP-42675/0RG42675;

e npsiMble nHrHOMTOpPEI TpoMOMHA (DTI), Takue kak, Harmpumep, Pradaxa (maburarpan),
areuerarpan (AZD-0837), DP-4088, SSR-182289A, aprarpoOaH, OMBAIMPYOMH U TAaHOTHTpPAH
(BIBT-986 u mponekapctso BIBT-1011) u rupynuH;

e  mpsiMble HHIUOUTOPHI (hakTopa Xa, TaKue Kak, Hampumep, puBapokcadaH, ammukcadaH,
snokcaban (DU-176b), 6erpukcaban (PRT-54021), R-1663, napexcaban (YM-150), oramukcaban
(FXV-673/RPR-130673), nerakcaban (TAK-442), pasakcaban (DPC-906), DX-9065a, LY-517717,
tanorutpat (BIBT-986, nposnekapcrso: BIBT-1011), unpanapunykc u poHmanapuHykc;

e  uHruOuTOpHI (hakropa ceeprhiBaHms kpoBu XI u Xla, Takue kax, Hanpumep, FXI ASO-
LICA, decomepcen, BAY 121-3790, MAA868, BMS986177, EP-7041 u AB-022;

®  BEINECTBA, WHTUOUPYIOLIME arperanuo TPOMOOLMTOB (MHIMOWTOPBI —arperauuu

KPOBSIHBIX ~ TeJel, HMHIUOWTOpbI  arperaliid  TPOMOOIMTOB), TakHe€ Kak,  HaIpUMED,

>
AETWIICATMIAIOBAS KUCIIOTa (HAIpHMep, acIMpHH), aHTaroHucTsl P2Y12, Takue kak, HampuMmep,
TUKJIOMHUANH (TUKJIN), KiIomuaorpen ( IIaBUKC), MPacyrpelt, THKArpeaop, KAHrPesop U 3JIMHOTPest
u antaronucTel PAR-1, Takue kak, HarpuMmep, Bopamnakcap 1 aHtaroHuctel PAR-4;

e  UHrUOUTOPBI aAre3un TPOMOOIUTOB, Takue kak aHtaroHuctsl GPVI w/umu GPIb, Takue

KaK, Harpumep, Revacept nnm karuanusymao,
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®  AHTaroHHUCTHI peuenTopa GpuOpuHOreHa (aHTaroHuUcThl rimkonporenHa-Ilb/Ila), Takue

KaK, Hampumep, aOmukcumad, sntududarun, Tupodudan, namududan, neppamadudan u

)
bpanadubdaH,

®  PEKOMOMHAHTHBIM YENOBEYECKHH aKTUBMPOBaHHBIN mporenH C, Takol Kak, HaIpUMeD,
Xigris WM peKOMOHHAHTHBIN TPOMOOMOTYJIHH.

ITox aHTUTPOMOOTMYECKMMM AareHTaMy IPEANOYTUTEIbHO IOHMMAIOT COEIMHEHUs U3
IPYNITbl HHIUMOUTOPOB arperary TPOMOOLIMTOB, aHTUKOATYJISTHTOB MM MPOGUOPUHOIUTUYECKUX
BELLECTB.

CornmacHO TPEANOYTHTENIPHOMY BapHaHTy OCYIUIECTBJICHHs HACTOSIIEro H300peTeHus!
COENMHEHUs] COTJIACHO HACTOSIIEMY H300PETEHHIO BBOISIT B KOMOWHALIMHM C WHTHOUTOPOM
arperary TPOMOOLIMTOB, B KAYECTBE MPUMEPA U MPEANOUTHTEIBHO C aCTUPHHOM, KJIOMUIOTPEINEM,
npacyrpesieM, THKarpesopoM, TUKJIOMHIUHOM HIIH JUTTHPHIAMOJIOM.

CornmacHO TPEONOYTHTENIPHOMY BapHaHTy OCYIUECTBJICHHS HACTOSIILIEr0 H300pETeHUsI
COENMHEHUs] COTJIACHO HACTOSIIEeMYy W300PETeHHIO BBOISIT B KOMOWHALIMM C WHTHOUTOPOM
TpOMOMHA, B Ka4yecTBe IMPUMEpPa U MPEANOUYTUTEIbHO KCHUMENArarpaHoM, aOHraTpaHoM,
MeJlaraTpaHoM, OMBaJMPYIUHOM HJIH KJIEKCAHOM.

CornmacHO TPEANOYTHTENIPHOMY BapUaHTy OCYIUECTBJICHHS HACTOSILIEr0o H300peTeHus
COEIMHEHUS] COIJIACHO HACTOSINEMY H300pPETEHHIO BBONAT B KOMOHMHAIIMM C AHTarOHHCTOM
GPIIb/Ila, TakuM Kak B Ka4eCTBE PUMEPA U MPEANOYTUTEIbHO THPOodrOaH nmm abukcumad.

CornacHO TPEANOYTUTEIBHOMY BapUAHTy OCYLIECTBJICHUsS HACTOSIIEr0 HM300peTeHusI
COEAMHEHHMs COTJIACHO HACTOSLIEMY M300PETEeHHIO BBOIAT B KOMOMHALIMU C MHTHOUTOPOM (akTopa
Xa, B KauecTBe MNpuUMepa W MPEANouTHTENbHO prBapokcabaHom (BAY 59-7939), DU-176b,
armkcabaHoM, OeTpukcabaHOM, oraMukcabaHoOM, (unekcabaHoM, pasakcabaHOM, JierakcabaH,
spubakcabaH, (oHmamapuHykc, umpanapunykc, PMD-3112, napekcaban (YM-150), KFA-1982,
EMD-503982, MCM-17, MLN-1021, DX 9065a, DPC 906, JTV 803, SSR-126512 wmu SSR-
128428.

CornmacHO TPEANOYTHTENIPHOMY BapHaHTy OCYIIECTBJICHHS HACTOSILIEr0 H300pETeHUsI
COEIMHEHHUS COTJIACHO HACTOSIIEMY M300PETEHHIO BBOAAT B KOMOMHALIMK C HHTHOUTOPOM (akTopa
XI wmn daxropa Xla, B kauectse nmpumepa u npexnnoururenbHo FXI ASO-LICA, desomepces,
BAY 121-3790, MAAS868, BMS986177, EP-7041 mnu AB-022.

CornmacHO TPENNOYTHTENIPHOMY BapUaHTy OCYIIECTBJICHHS HACTOSILIEr0 H300pETeHus
COEIMHEHUSI COTJIACHO HACTOSALIEMY HM300pPETEHHIO BBOIIT B KOMOHMHAIIMM C TEApUHOM HIH C
HI3KoMouneKysipHbIM (LMW) IpOn3BOAHBIM renapuHa.

CornacHO TPEANOYTHTENIPHOMY BapUaHTy OCYIIECTBJIEHHMS HACTOSIIEr0 H300peTeHusI

COENMHEHUS] COTJIACHO HACTOSIIIEMY H300pPETeHHI0 BBOAST B KOMOWHAIIMM C AHTarOHHUCTOM
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BuTaMiHa K, Hanpumep U npearnodTUTEIbHO KyMapHHOM.

ITon rUMOTEH3UBHBIMU CPEACTBAMH MPENNOYTUTENIEHO TIOHUMAIOT COSAMHEHHS U3 TPYIIIIbI
AQHTAarOHWUCTOB KaJIbIMsl, aHTaroHucroB anruoreHsuHa All, warnOuropos ACE, aHTaroHucros
SHJIOTENIMHA, UTHTUOUTOPOB PEHHHA, OJIOKaTOPOB alb(ha-peLienTopoB, OJIOKaTOPOB OeTa-peLenTopoB,
AHTArOHMCTOB MHHEPAJIOKOPTHKOMIHBIX PELENTOPOB, HHTMOUTOPOB rhO-KUHA3BI U ANy PETHKOB.

CornacHO TPEANOYTUTENIBHOMY BapUAaHTy OCYLIECTBJICHUsS] HACTOSIIEr0 HM300peTeHusI
COEIMHEHMUS COTJIACHO HACTOSIIEMY M300PETEHHIO BBOAAT B KOMOMHALIMY C AHTATOHUCTOM KaJTbLIVs,
HAMpUMEP U MPEANOUTHTENBHO ¢ HU(PETUMUHOM, AMJIOTUITMHOM, BEPANaMHJIOM HITH AWITHA3EMOM.

CornmacHO TPEANOYTHTENIPHOMY BapHaHTy OCYIIECTBJICHHS HACTOSINEro H300peTeHusI
COETMHEHUS] COTJIACHO HACTOSIIEMY M300PETEHHIO BBOAAT B KOMOHMHAIMHU ¢ OJOKaTopoM anbda-1-
peLienTopa, B KauecTBe MpUMEpPa 1 MPEATIOUTHTENTEHO € TIPA303HHOM.

CornmacHO TPEANOYTHTENIEBHOMY BapHaHTy OCYINECTBIICHHS HACTOSIIEro H300peTeHus
COENMHEHUs] COTJIACHO HACTOSIEMY HM300pETEHHI0 BBOIST B KOMOWHAImu ¢ Ojiokatopom Oera-
peLenToOpOB, TaKUM KakK, B KadeCTBe NpUMepa U MPEANOYTUTEIBHO MPOMPAHOJON, aTE€HOJION,
TUMOJIOJ, TIHMHJIOJIOJN, AIIMPEHOJION, OKCIPEHOJON, MEHOYTOoNoN, OynmpaHoJoN, METHIIPAHOJOIN,
HAJI0JION, METMH/IOJION., Kapa3aJiol, COTAJIOJN, METOMPOJION, OETAKCOIION, LEUIPOIION, OUCOPOIIOI,
KapTeOJIoJI, S3CMOJION, JIAOETAON, KapBEAMIION, aalpoIIo], JIAHIMOION, HeOUBOJION, 3TTAHONION WIIN
OyLIMHAOJION.

CornacHO TPEANOYTUTENIBHOMY BapUAHTy OCYINECTBJIEHHUS HACTOSIIErOo H300peTeHus
COEIMHEeHUs] COTJIACHO HACTOSIIIEMY H300PETeHHI0 BBOASIT B KOMOWHAIIMM C AHTarOHHUCTOM
anruorensuHa All, B kadecTBe mpuMepa U TNPEONOYTUTENBHO JIO3aPTAHOM, KaHIECAPTAHOM,
BAJICAPTAHOM, TEJIMUCAPTAHOM WM 3MOYCApPTAHOM WJIM BOWHBIM AHTArOHHCTOM AHTHOTEH3MHA
All/unaruduropom HEINPWIN3HHA, yTeM Harpumep, MIPEANOYTUTEIBHO LCZ696
(BasicapTan/caKkyOUTPIL).

CornmacHO TPEANOYTHTENIBHOMY BapHAaHTy OCYIIECTBJICHHS HACTOSIILIEro H300peTeHust
COENMHEHMs] COTJIACHO HACTOsIIEeMy M300peTeHur0 BBOAST B komOuHarmu ¢ uaruouropom ACE, B
KauecTBe MPUMepPa U MPEINOYTUTETHHO YHATANPHIIOM, KaITTOMPHIIOM, JIN3HHOPHIIOM, PAMUTIPUIIOM,
JenanpuioM, (PO3HHONPHIIOM, XHHOMIPHJIOM, TIEPHHIOTIPUIIOM HJTA TPAHIOTIPUIIOM.

CornacHO TPENNOYTHTENIPHOMY BapHaHTy OCYIIECTBJICHHS HACTOSILIEr0 H300pETeHus
COENMHEHUs] COTJIACHO HACTOSIIIEMY HW300PETeHHIO BBOIST B KOMOWHAIIMM C AHTArOHHUCTOM
SHIOTENIMHA, B Ka4eCcTBE TMpUMEpAa © NPEANOYTHTENIbHO OOCEHTaHOM, Iapy3€HTaHOM,
aMOpPU3EHTaHOM HJTH CUTAKCCEHTAHOM.

CornmacHO TPEANOYTHTENIPHOMY BapUaHTy OCYIUECTBJICHHS HACTOSILIEr0 H300peTeHusI
COENIMHEHUS! COTJIACHO HACTOSIIIIEMY H300PETEHUIO BBOAAT B KOMOWHALINK C UHTUOUTOPOM PEHUHA, B

Ka4yeCTBe MpUMepa U MPeAnouTUTENbHO amuckupeHoM, SPP-600 nmu SPP-800.
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CornacHO TPEANOYTHTENIPHOMY BapUaHTy OCYIIECTBJICHHS HACTOSILIEro H300peTeHus
COEIMHEHMSI COIJIACHO HACTOAINEMY M300pPETEHHIO BBOISIT B KOMOHMHAIIMM C AHTaroHHCTOM
MHHEPAJIOKOPTUKOUIHOTO PELIENTOPA, B KAUECTBE MPUMEPA U NPENTIOUTHTENILHO CIMPOHOJIAKTOHOM,
AZD9977, GpuHEpEHOHOM WITH 3TIIEPEHOHOM.

CornacHO TPEANOYTUTEIBHOMY BapUAaHTy OCYLIECTBJICHUSI HACTOSIIEr0 HM300peTeHusI
COCAMHEHMs] COIJIACHO HACTOSIIEMY H300pPETeHHIO BBOIST B KOMOWHAIMUM C TIETJIEBBIMH
IUYpPEeTUKAMH, Hampumep, (QypoceMuaoM, TOpaceMUIOM, OYMETaHHUIOM | MHPETAHUIIOM, C
KaJTHicOeperaroIuMy TUyPETUKAMHU, HAIIpUMep, aMIJIOPUIOM M TPHAMTEPEHOM, C AaHTArOHHCTAMH
ANTBIOCTEPOHA, HANpPUMEp, CIHUPOHOJAKTOHOM, KAaHPEHOATOM KaJiusl M SIUIEPEHOHOM, a TaKkKe
TUA3UAHBIMU JUYPETHKAMH, HAIPUMEP, THAPOXJIOPOTHAZUIOM, XJIOPTAIMIOHOM, KCUIIAMHIOM H
WHIAMIAMHUIOM.

ITon mMonmudukaTtopamu MeTadoNIM3Ma JIMIMUAOB MPEAIOYTHTENBHO TOHUMAKOT COSITMHEHHS
u3 rpymnel uHrHOnTopoB CETP, aroHHCTOB penenTopoB IIUTOBUAHOW JKEJIE3bl, WHTHOHTOPOB
CHHTE3a XOoJieCTepuHa, Takux kak MHrnouTopsl HMG-CoA-penykTassl WM HHTHOMTOPOB CHHTE3a
ckBasieHa, UHrHOUTOpoB ACAT, nunruburopos MTP, aronncroB PPAR-ansdha, PPAR-ramma v/
PPAR-nenbTa, MHruOUTOpOB aOCOPOLMM XOJECTEPUHA, MOJMMEPHBIX anCOPOSHTHBIX SKEYHBIX
KHCJIOT, MHIHOUTOPOB peabcopOLMu SKETYHBIX KHCJIOT, WHTHOUTOPOB JIMMA3bl M AHTarOHHUCTOB
JIMTIOTIPOTENHA ().

CornacHO TPEANOYTHTENIPHOMY BapUaHTy OCYIUECTBJIEHMs HACTOSILIEro H300peTeHus
COEIMHEHHUS COTJIACHO HACTOSIIEMY M300peTeHH0 BBOAAT B komOuHauuu ¢ uaruouropom CETP, B
KauecTBe MPUMepa M MPEANOYTHTENBHO ¢ JaNleTpanuoom, aHarerpanubom, Topuerpamnudom (CP-
529 414), JIT-705 wmm BakuuHoit CETP (Avant).

CornacHO TPEANOYTHTENIPHOMY BapUaHTy OCYIIECTBJICHHs HACTOSIILIEr0 H300peTeHust
COETMHEHUST COTJIACHO HACTOSILIIEMY H300pPETEeHHIO BBOIST B KOMOMHAIIMM C arOHUCTOM perenTopa
IIUTOBUIHON JKeNe3bl, B KauecTBe IMpuMmepa M mpeanouturensHo D-tupokcuHom, 3,5,3'-
tpuiionTrporuHOoM (T3), CGS 23425 nnu akcurupom (CGS 26214).

CornmacHO TPEANOYTHTENIBHOMY BapUaHTy OCYINECTBIIEHHS HACTOSIIETO HM300PETeHUsI
COENMHEHNUs] COTJIACHO HACTOSIIEeMY M300pETeHUIO BBOAAT B KoMOWHarmu ¢ uHruouropom HMG-
CoA-penykTasbl M3 KJlacca CTaTHHOB, B Ka4eCTBE MPUMEPA W MPEANOYTHTENBHO JIOBACTATHHOM,
CHMBACTaTHHOM, MPaBaCTaTHHOM, (JIyBaCTAaTMHOM, aTOPBACTATUHOM, pPO3YBACTATHHOM HIIH
NUTaBaCTATHHOM.

CornacHO TpPEANOYTHTENBHOMY BapHAHTy OCYIIECTBICHUS HACTOSIIET0 H300peTeHUsI
COEIMHEHUS COTIACHO HACTOSIIEMY H300pETEHUIO BBOAAT B KOMOWHAIIMN C HHTHOUTOPOM CHHTE3a
CKBAJIEHA, B KauecTBe npuMepa 1 npeanoutureabHo BMS-188494 unu TAK-475.

CornacHO TPEANOYTHTENIPHOMY BapUaHTy OCYIUECTBJIEHMs HACTOSILIEro H300peTeHus
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COENIMHEHUS COTJIACHO HACTOSILIEMY M300PEeTEHHI0 BBOAAT B KoMOnHaImu ¢ naruoutopom ACAT, B
KauecTBe MpHUMEPa U MPEAMOYTHTEIbHO aBACHMUOOM, MEJIMHAMHUIIOM, MAKTUMUOOM, 3Ty IUMHOOM
um SMP-797.

CornacHO TPENNOYTUTEILHOMY BapUaHTy OCYIIECTBJICHUS HACTOSIIEr0 H300peTeHus
COEIMHEHUS] COTJIACHO HACTOSIIIEMY M300pETeHHI0 BBOIST B KOMOMHaimu ¢ uHruouropom MTP,
HaIrpuMep, MpearnouTuTenbHo umrranugoM, BMS-201038, R-103757 umm JTT-130.

CornacHO TPEANOYTHTEIBHOMY BAapUAHTY OCYIIECTBICHUS HACTOSIIErO0 H300pETeHHsI
COEIMHEHUS] COTJIACHO HACTOsIIEeMy HM300pPETeHUI0 BBOOAT B KOMOWHanmu ¢ aroHucrom PPAR-
raMMa, HarpuMep U MPENNnOYTHUTEIHHO MHOTJTUTaA30HOM HJIA PO3UTIIUTA30HOM.

CornacHo mpPennoYTHTEIPHOMY BapUAHTy OCYINECTBIIEHUS] HACTOSIIEr0 U300peTeHus
COEIMHEHUS] COTJIACHO HACTOSIIeMy HM300pPETeHUI0 BBOIAT B KOMOWHanmu ¢ aroHucrom PPAR-
JieNbTa, B KauecTse npumepa u npeanourutensHo GW 501516 unu BAY 68-5042.

CornacHO TPENMOYTUTENILHOMY BapUaHTy OCYIIECTBIICHHS HACTOSIIEr0 HW300peTeHus
COENMHEHUS] COTJIACHO HACTOSIIEMy H300PETeHUI0 BBOINSAT B KOMOWHALIMKM C WHTHOUTOPOM
abcopOuuu  XoJecTeprHa, HANMpUMep M MPENNOYTUTENIbHO C 33€TUMHUOOM, TUKBE3UIOM HIIH
TTAMAKE3UIOM.

CoracHO TIPENMOYTUTENIbHOMY BapUaHTy OCYIIECTBIICHHUS HACTOSIIETO HW300peTeHus
COENIMHEHHS COTJIACHO HACTOSIIEMY M300PETeHUIO BBOAAT B KOMOMHAIMH C MHTHOUTOPOM JIUTA3bI,
MPEANIOYTUTENTEHBIM IIPUMEPOM KOTOPOTO SIBJISIETCS. OPJIMCTAT.

CornacHO TPENNOYTUTENIFHOMY BapUaHTy OCYIIECTBJICHHS HACTOSALIET0 H300peTeHuUs
COEMHEHMS] COTJIACHO HACTOSIEMY HW300PETEHHIO BBONAT B KOMOMHALMM C TIOJUMEPHBIM
ancopOEHTOM JKENTYHBIX KHUCJIOT, B Ka4eCTBE MpUMepa M TMPEANOYTHTENIBHO XOJECTUPAMHHOM,
KOJIECTUIIONIOM, KOJIECOJIbBAMOM, XOJIECTAreJIeM I KOJIECTUMUIOM.

CornacHo TPENNOYTUTENILHOMY BapUaHTy OCYIIECTBIICHHS HACTOSIIEr0 W300peTeHus
COENMHEHUs] COTJIACHO HACTOSIIEMY W300PETEHHIO BBOIST B KOMOWHAIIMKM C WHTHOUTOPOM
peabcopOLuK KeTYHBIX KUCIIOT, B KA4eCTBE MPUMEpa U MPEINOYTUTENbHO ¢ nHrubutopamu ASBT
(= IBAT), nanpumep, AZD-7806, S-8921, AK-105, BARI-1741, SC-435 umu SC-635.

CornacHO TPENMOYTUTENILHOMY BapUaHTy OCYIIECTBIICHHS HACTOSIIEr0 W300peTeHus
COENMHEHUs] COTJIACHO HACTOSIIIEMY H300PETeHUIO BBOAST B KOMOWHAIIMM C AHTArOHHUCTOM
JIMTIONIPOTENHA (a), B KauecTBE MpUMEpa W NPenrnouTuTeibHo remkadeHom kambiust (CI-1027) wmum
HUKOTHHOBOM KHCJIOTOH.

CornacHO TIPENMOYTUTENILHOMY BapUAHTy OCYIIECTBJICHUS HACTOSIIErO W300peTeHUs
COENMHEHUS] COTJIACHO HACTOSIIIEMY W300PETeHUIO BBOAST B KOMOWHAIIMM C AHTarOHHUCTOM
JIMTIONIPOTENHA (@), B KauecTBe MpUMepa W NpenrnouTuTesibHo remkadeHom kambuust (CI-1027) wium

HUKOTHHOBOW KHCJIOTOM.
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CornacHO TPEANOUTHTENBHOMY BAapHAHTY OCYLIECTBICHUsS HACTOSLIETO H300pETEeHHs
COEMHEHUS! COTJIACHO HACTOSIIEMY U300pPETEHHIO BBOIAT B KoMOMHaImu ¢ MonyJisitopamu sGC, B
KaueCcTBE NMPUMEPA U MPEATNOYTUTEILHO PUOLIUTYATOM, [IMHALIUTYATOM WJIA BEPHLIUTYaTOM.

CornacHO TPEANOYTHTENIPHOMY BapUaHTy OCYIUECTBJIEHMs HACTOSILIEr0 H300peTeHus
COEAMHEHHMS COTJIACHO HACTOSILIIEMY N300PETEHHIO BBOAST B KOMOMHALIMN C ar€HTOM, BIIMSIFOLINM Ha
MeTaboNMM3M  TJIFOKO3bl, B KauecTBe  INpHMepa W MPEANOYTHTESbHO  HHCYJIHMHOM,
cynbHOHUIMOUEBHHOM, akapOo3o0it, uaruduropamu DPP4, ananoramu GLP-1 wnu uHruOuropamu
SGLT-1, smnarnudao3uHoM, nanariugio3uHOM, KaHATTU(IIO3HHOM, COTArTH(IO3HHOM.

CornmacHO TPEANOYTHTENIPHOMY BapHaHTy OCYIIECTBJICHHS HACTOSIILIEro H300peTeHus!
COETMHEHUS] COTJIACHO HACTOSIIEMY H300pPETEHHIO BBOIAT B KOMOMHanmu ¢ aHtaroHuctom TGF-
Oera, B KaueCTBe MpHMepa U MPEATIOYTUTEIbHO MUPGHEHUAOHOM HITH (PPe30TUMyMadOM.

CornmacHO TPEANOYTHTENIPHOMY BapHaHTy OCYIIECTBJICHHS HACTOSIILIEr0 H300pETeHusI
COEIMHEHHUS! COTJIACHO HACTOSIIEMY M300pETeHHIO BBOIAT B KoMOMHaImu ¢ antaronuctoM CCR2, B
KauecTse npumepa u npeanouturensHo CCX-140.

CornmacHO TPEANOYTHTENIEBHOMY BapUaHTy OCYIIECTBJIEHHS HACTOSIIEro H300peTeHusI
COEIMHEHUS] COTJIACHO HACTOSIIEMY H300pPETEHHMIO BBOIAT B KOMOHMHAmuu ¢ aHtaroHuctom TNF-
anb(a, B KauecTBe MpUMepa U MPEATIOYTUTENBHO € aAaTuMyMaOoM.

CornmacHO TPEANOYTHTENIBHOMY BapUaHTy OCYINECTBIIEHHS HACTOSALIETO H300peTeHUs
COENMHEHUS] COTJIACHO HACTOSIIEMYy H300PETeHHIO BBOISIT B KOMOWHALIMKM C WHTHOUTOPOM
rajieKTUHa-3, B KauecTse npumepa u npeanouturensHo GCS-100.

CornacHO TPEANOYTUTENIBHOMY BapUAaHTy OCYLIECTBJICHUsSI HACTOSIIEr0 HM300peTeHusI
COEAMHEHHMs COTTIACHO HACTOSIIEMY M300pPETEHUIO BBOAAT B KOMOMHAIMY ¢ HHruouropom Nrf-2, B
KauecTBe MPUMEPA U MPEATIOYTUTEIBHO 0apAOKCOIOHOM.

CornmacHO TPEANOYTHTENIBHOMY BapHaHTy OCYIUECTBJICHHs HACTOSIIIEr0 H300peTeHust
COENMHEHHs] COTJIACHO HACTOSIEMY M300PETEHHIO BBOAST B KOMOWHALMU ¢ aroHucToM BMP-7, B
KadecTse npumepa u npeanoyrurenso THR-184.

CornmacHO TPEANOYTHTENIBHOMY BapUaHTy OCYIIECTBJICHHS HACTOSILIEro H300peTeHUsI
COENMHEHMS COTJIACHO HACTOSIIIIEMY M300PETEHHIO BBOASIT B KOMOMHALMH ¢ nHruoutropom NOX1/4,
B KauecTBe npumMepa 1 npeanoururensHo GKT-137831.

CornmacHO TPEANOYTHTENIPHOMY BapHaHTy OCYIIECTBJICHHS HACTOSINEr0 H300pETeHUsI
COGIMHEHMSI COIVIACHO HACTOAIIEMY H300PETEHHIO BBOAAT B KOMOWHAIMHM C JIEKAPCTBEHHBIM
CPEICTBOM, BIMSFOIIUM Ha MeTa0onM3M BUTaMUHA D, B KauecTBe NpuMepa W MPEarOYTHTENBHO
KaJIBLIUTPHOJIOM, anb(haKaIbLII0IOM, JOKCEePKATBbLIU(EPOIoM, MAaKCaKaJIbLIUTOJIOM,
MAPUKAJIBLIUTOJIOM, XOJIEKATBIH(EPOTIOM HITH IapaAKAIbLIUTOIOM.

CornacHO TPEANOYTHTENIPHOMY BapUaHTy OCYIUECTBJIEHMs HACTOSILIEro H300peTeHus
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COEAMHEHHsI COTNIACHO HACTOSIIIEMY H300PETEHHIO BBOIAT B KOMOMHAILMU C IIMTOCTATHYECKUM
areHToM, B Ka4eCTBe IPUMepa 1 MPENNOYTHTENBHO HUKIO(oCchaMUIoM.

CornacHO TPEANOYTUTEIBHOMY BapUAHTy OCYLIECTBJICHHUS] HACTOSIIEr0 HM300peTeHusI
COEAMHEHHMs COTJIACHO HACTOAIIEMY M300PETEHHUIO BBOIST B KOMOMHAIIMN C UMMYHO/IETIPECCAHTOM,
B KQUeCTBE NPUMepa MPEAIOYTUTENIHBHO LIUKIOCIIOPUHOM.

CornacHO TPEANOYTUTENIBHOMY BapUAaHTy OCYLIECTBJICHUsS] HACTOSIIEr0 HM300peTeHusI
COEMHEHHUs] COTJIACHO HACTOSIIEMY M300PETEHUIO BBOAST B KOMOMHAIMHU ¢ (POCHATCBA3BIBAIOLIIM
CPEACTBOM, B Ka4eCTBE MPUMEPA U MPEANIOYTUTENIHHO KONECTHIAHOM, THAPOXJIOPHIOM CeBelamepa
1 KapOOHATOM CeBeJlaMepa, JJAHTAHOM U KapOOHATOM JIAaHTaHa.

CornacHO MPEANOYTUTEIBHOMY BapUAaHTy OCYIIECTBJICHHS] HACTOSIIEr0 H300pEeTeHusI
COEAMHEHHs] COTJIACHO HACTOSIIEMY HM300PETEeHHIO BBOAST B KOMOMHAIMH C KOTPAHCIOPTEPOM
HaTpuii-pocdara B MPOKCUMAJIbHBIX KaHAJbLAX TOYEK, B KA4eCTBE MPUMEpa U MPEANOYTHTETHHO
HHUALIMHOM MJIH HUKOTHHAMUIOM.

CornacHO MPEANOYTUTEIBHOMY BapUAHTy OCYLIECTBJICHHS] HACTOSLIEr0 H300pEeTeHusI
COEAMHEHHs COTJIACHO HACTOSIIEMY H300PETEeHHIO BBOAAT B KOMOMHALIMH C KAJBLIMUMUMETHKOM JIJIst
TepaIHy rUIeprapaTHpeosa.

CornacHO TPEANOYTUTEIBHOMY BapUAHTy OCYLIECTBJICHUS] HACTOSIErO HM300peTeHusI
COEAMHEHHs] COTJIACHO HACTOSIIIEMY HM300pPETEHHIO BBOAST B KOMOMHAIIMH CO CPEACTBAMH IS
JeueHust 1euIrTa JKkenesa, HanpruMep U NPEaIOYTUTENBHO C IPOIAYKTaMH Keje3a.

CornacHO TPEANOYTUTEIBHOMY BapUAHTy OCYIUECTBJICHHS HACTOSINEr0 HM300pEeTeHusI
COEAMHEHMsI COTJIACHO HACTOSIIEMY HM300pPETEeHHIO BBOAAT B KOMOMHAIIMM CO CPEACTBAMH IS
JIUeHWsI TUTIEPYPUKEMIH, HAIIPUMEP U MPEIIOUTUTENBHO AJUTOIYPUHOJIOM MM pacOypUKasoil.

CornacHO TPEANOYTHUTEIBHOMY BapUaHTy OCYIIECTBJICHHS] HACTOSIIETO H300pETeHHsI
COEAMHEHHsI COTJIACHO HACTOSIIIEMY HM300PETEHHIO BBOAST B KOMOHHALMH C [JIMKOMPOTEUHOBBIM
TOPMOHOM Jisl JIEYEHHs] QaHEMUH, B KauecTBE MNPUMepa M MPEINOYTHUTENBHO 3PHUTPOIO3THHOM,
JATPOAYCTATOM, MOJIUIYCTATOM, POKCAyCTaTOM, BaJaayCTaTOM, E3UTyCTaTOM.

CornacHO MPEANOYTUTEIBHOMY BapUAHTy OCYLIECTBJICHHS] HACTOSIIEr0 H300pEeTeHHsI
COENMHEHUs] COTJIACHO HACTOSIIEMY H300PETEHUIO BBONSAT B KOMOWHAIIMHM C OHOJOTMYEeCKUMHU
npernapaTamMmu Uil UMMYHOTEPAIUH, HApUMep U MPEANOYTHTEHO a0aTalenToM, PUTYKCUMaOoM,
AKYIM3yMaOoM M OenuMyMadoMm.

CornacHO TPEANOYTUTEIBHOMY BapUAHTy OCYLIECTBJICHHS] HACTOSLIEr0 H300pEeTeHusI
COEMHEHHsI COIJIACHO HACTOSILIIEMY H300pETeHHI0 BBOISAT B KOMOWMHALMM C aHTArOHHCTAMH
BazoNpeccuHa (Tpymma BanTaHOB) JUIA JICYEHHs CEpPOSYHOM HENOCTATOYHOCTH, HAmpUMep U
HPEANOYTHTENBHO TOJBANTAHOM, KOHHBAITAHOM, JIMKCHBAIITAHOM, MO3aBAIlITAHOM, CATABAIITAHOM,

MEKANTAHOM UJIHN PEJIKOBAIITAHOM.
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CornacHO TPEANOYTHTENIPHOMY BapUaHTy OCYIIECTBJICHHS HACTOSILIEro H300peTeHus
COENIMHEHUS] COTJIACHO HACTOSIEMY M300pPETEeHHIO BBOAST B KOMOWHaLmu ¢ uHruburopamu Jak, B
KauecTBe NpPHUMEpa U MPEANOYTUTENBHO PYKCOTUTUHUOOM, TO(auuTHUHHOOM, OapUIMTHHHUOOM,
CYT387, GSK2586184, necrayprunndom, nakputuauoom (SB1518) mmn TG101348.

CornacHO TPEANOYTUTEIBHOMY BapUaHTy OCYLIECTBJICHUsS] HACTOSIIEro H300peTeHust
COCMHEHMs] COIJIACHO HACTOSIIEMY H300pEeTeHHI0 BBOISAT B KOMOMHAIMM C  AQHAJIOTaMH
NPOCTALIMKJIFHA TSl JIEYEHHsI MUKPOTPOMOOB.

CornmacHO TPEANOYTHTENIBHOMY BapUaHTy OCYIUECTBJICHHs HACTOSIILIEro H300peTeHust
COETMHEHUST COTJIACHO HACTOSIIEMY H300PETEHHMIO BBOAST B KOMOWHALIMH C IIEJIOYHOH Teparuve,
HaIpuMep, MPEANOYTUTETBHO ¢ OUKapOOHATOM HATPHSL.

CornmacHO TPEANOYTHTENIPHOMY BapUaHTy OCYIIECTBJICHHS HACTOSILIEro H300pETeHUs
COENMHEHUS] COTJIACHO HACTOSIIEMY H300pETeHUI0 BBOAST B KoMOHMHAImu ¢ uHruoOuropom mTOR,
HaIpUMep U MPENNOYTHTENBHO YBEPOIMMYCOM WITH PATAMHLITHOM.

CornmacHO TPEANOYTHTENIPHOMY BapHaHTy OCYIIECTBJICHHS HACTOSIILIEro H300peTeHus
COENIMHEHMS COTJIACHO HACTOSIIEMY M300PETEHUIO BBOIAT B KoMOMHaumu ¢ nHruonropom NHE3, B
KauecTBe MpuMepa U npeanouTurenbHo AZD1722 uny TeHanasHopoM.

CornmacHO TPEANOYTHTENIPHOMY BapUaHTy OCYIUECTBJICHHS HACTOSILIEro H300peTeHusI
COEIMHEHUS COTJIACHO HACTOALIEMY HM300pPETEHHIO BBOIAT B KOMOMHammu ¢ moxyssitopoM eNOS,
HaIpuMep U NPEANOYTUTENBHO CAPONTEPHHOM.

CornacHO TPEANOYTHTENIPHOMY BapUaHTy OCYIIECTBJIEHHMs HACTOSIIEr0 H300peTeHus
COEIMHEHHUS COTJIACHO HACTOSILIIEMY M300peTeHHIO BBOAST B koMOMHatmu ¢ uaruouropom CTGF, B
KauecTBe npumMepa u npeanoururenabHo FG-3019.

Hacrosiimee wn3o0peTeHue NOMOJHUTENBHO OTHOCHUTCSI K JIEKAPCTBEHHBIM CPEICTBAM,
KOTOpBIE COAEPIKAT IO MEHbLICH Mepe OJHO COENMHEHHE COTJIACHO HACTOSIIEMY HM300pETeHHIO,
OOBIYHO BMECTE C OJHUM WJIM HECKOJbKUMHM HHEPTHBIMH, HETOKCUYHBIMH, (hapMarieBTHUECKH
NOAXOSIIUMHA BCIIOMOTATEIbHBIMU BELIECTBAMHM, W WX INPUMEHEHHUIO JJISI BBIIICYITOMSHYTHIX
LIEJIEeH.

CoennHEHHsI COTJIACHO HACTOSIIEMY H300PETEHHIO MOTYT AEHCTBOBATH CHCTEMHO W/HIIH
JOKaNbHO. {711 5TOH LieNn MX MOYKHO BBOIUTH MOAXOISILINM OOpa3oM, HampuMep, MepOpPasIbHO,
MAPEHTEPANIBHO, JIETOYHO, HA3aJIbHO, TIOABSI3bIYHO, SI3BIYHO, OYKKAJIBHO, PEKTAIBHO, IEPMAIIBHO,
YPECKOKHO, KOHBIOHKTHBAJIBHO, YIITHBIM ITyTEMIJIH B BHJIE€ UMIUIAHTATA WIIA CTEHTA.

CoennHEHHsI COTJIACHO HACTOSILIEMY M300pPETEHHI0 MOXKHO BBOAHTH B (pOPMax BBEACHUS,
NOAXOSIIUX JUIA 3TUX MyTeH BBEIEHMS.

IMomxonsamumu popMamu AJist IEPOPATIBHOTO BBEACHUS SIBIIFOTCS T€, KOTOPbIE padOTAl0T B

COOTBETCTBUU C IMNPCAMICCTBYIOLIHUM YPOBHEM TCXHUKH, KOTOPHBIC BbICBO60)KI[a}OT COCANHCHUA
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COTJIACHO HACTOSIIEMY HM300peTeHHI0 ObICTPO W/WINM MOTU(PHULIHUPOBAHHBIM OOpPa3oM U KOTOpPBIE
COZIepIKaT COEANHEHNS COTTIACHO HACTOSAIIEMY H300PETEHUIO B KPUCTAITMIECKOH, W/ 1 aMpHOH,
W/WM B pacTBOpeHHOH (hopme, Hampumep, Ta0neTku (TadjaeTku 0e3 MOKPBITHS HIIH C TOKPBITHEM,
HarpuMep, C YCTOWYMBBIM K JKEIyIOYHOMY COKY WJIM 3aMEAJICHHBIM pAacTBOPEHHEM WM
HEPAaCTBOPHMBIM TOKPBITHEM, KOTOPOE PEryJMpyeT BbICBOOOKAEHHE COCAMHEHUs] COTJIACHO
HACTOSILIIEMY HM300pETeHHUI0), TaONeTKH WIM IUIeHKH/Baduy, KOTOpble OBICTPO pacmajgaroTcs B
POTOBOM TOJIOCTH, IUICHKW/MHOGWIM3ATHl WK KamcCyibl (HanpuMep, TBEPAble WM MSITKHE
JKEJIATUHOBBIE KaICyJibl), TAOJETKU C CaxapHbIM MOKPBITHEM, TPAHYJIbl, MEJUIEThI, MOPOIIKH,
SMYJIbCUH, CYCTIEH3UH, a9PO30JIH I PACTBOPBI.

ParenterIlapenrepanbHOoe BBefeHHEe MOKeT O00OoOWTH cTamuto abcopOuuu (HampuMmep,
BHYTPUBEHHO, BHYTPHUAPTEPHAIBHO, HHTPAKAPAUAIBHO, HHTPACTHHAIBHO WA HHTPATFOMOAIBHO )
WIN BKJIFOUaTh a0COpOLHo (HanpuMep, BHYTPUMBIIIEUHO, MMOJKOKHO, BHYTPUKOJKHO, YPECKOIKHO
WIN BHYTPUOPIOIIMHHO). POpMBI BBENEHUs, MOAXONAIINE MJIsl TMAPEHTEPATBbHOTO BBEISHMS,
BKJIFOYAIOT TIPenaparhbl ISl MHBEKUMH W WH(Y3UI B BHIOE PacTBOPOB, CYCIIEH3UH, 3MYJIbCHH,
JTMO(UIM3aTOB WIIN CTEPUIIBHBIX MOPOIIKOB.

JUtst npyrux myTedl BBENEHHs IOAXOMAIIMMH TPUMEPAMH SIBIISIIOTCS JIEKAPCTBEHHBIE
(dbopmbl U MHTAIALMH (BKJIFOYAs MOPOLIKOBBIE MHTAIATOPBI, HeOylai3epsl), Ha3aJbHbIE KaIUIH,
PacTBOPBI WJIH CIIpeH, TaOJIeTKH, TUIEHKH/Ba(JIn WM KaIlCyJbl AJIsl JIMHIBAJIBHOTO, MOABSA3BIMHOTO
WITH TPAHCOYKKAJIbHOTO BBEICHUS, CYNIIO3UTOPUH, YIITHbIE WIIN IJIa3HBIE TIPETapaThl, BATMHAJIbHbBIE
KarCyJibl, BOHbIE CYCIEH3UH (JIOCBOHBI, CMECH Il BCTPSXMBAHUA), JTUNOQUIbHBIE CYCIEH3UH,
Ma3H, KPeMbl, YPECKOKHbIE TEPAIeBTHYECKIE CUCTEMBbI (HAIIpUMep, IUIACTBIPH), MOJIOYKO, MACTH,
NIeHBI, TOPOLIKH AJIsI Pa30pBI3TUBAHUS, IMILUIAHTATbI WIH CTEHTBI.

[TpeamnouTuTe bHO MepOpaATbHOE HITH MapeHTepaTbHOE BBEIEHHE, OCOOCHHO MepOpabHOE
Y BHYTPUBEHHOE BBE/ICHUE.

CoenviHeHHsT COTJIACHO HACTOSIIEMY HW300PETEHHUI0 MOTYT OBITh NpeoOpa3oBaHbl B
yKa3aHHbIe (POPMbI BBEACHUs. ITO MOKHO CAEIAaTh U3BECTHBIM CIIOCOOOM MyTEM CMELIMBAHUS C
WHEPTHBIMH, HETOKCHYHBIMH, (papMaleBTHIECKN OAXOISIIUMH BCTIOMOTaTEIbHBIMU BEIIECTBAMHU.
OTH BCIIOMOraTeNbHBIE BELIECTBA BKIIOYAIOT HOCHTENU (HAMpPUMEP, MHUKPOKPHUCTALTHIECKYEO
LEJUTIOJIO3Y, JIAaKTO3y, MAaHHHUT), PACTBOPHUTENN (HANPUMEpP, >KUOKUE IOJUSTHUIICHIIIUKOIN),
SMYJIBIaTOPbl U AMCIEPTUPYIOIIHE WM CMAYHMBAIOIINE areHThl (HampuMmep, JOAelMIICYJb(at
HATpHUs, TIOJIMOKCUCOPOUTAHOJIEAT), CBA3YIOIINE BeIecTBa (HanpuMep, MOJUBHHWINHAPPOIUAOH),
CHHTETUYECKHE W MPHUPOAHBbIE MOJMMEpHI (HampuMmep, ajdbOyMHUH), CTaOMIN3aTophl (Harpumep,
AHTUOKCHUJIAHTBI, HAIPUMep, aCKOPOMHOBAsl KHCJIOTa), KpacuTenau (Harpumep, HEOpraHHYeCKue

MUTMEHTHI, HAIIPUMEDP, OKCUBI JKejie3a) U KOPPEKTOPhI BKyCa W/WIIN 3amaxa.
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B oOmem, Obuto O0OHapyXeHO, HYTO B Cllydae IIAPEHTEPAIBPHOTO  BBEICHUS
MPEANOYTUTENIEHO BBOIUTH KojruecTBa 0kojio oT 0,001 mo 1 Mr/kr, mpeanoYTHTEIbHO OKOJIO OT
0,01 nmo 0,5 mr/kr maccel Tenma ISl HoCTHKeHUs 3(PQeKTHBHBIX pe3ynbraTtoB. B ciydae
NepOpaJIbHOTO BBEEHMs 1032 cocTanisieT okono ot 0,01 no 100 mr/kr, mpennodYTuTeabHO OKOJIO
ot 0,01 no 20 mr/kr u Haubomnee npeanouyrurenbHo ot 0,1 1o 10 MI/kr Macce! Tena.

Tem He MeHee, MOKeT ObITb HEOOXOOMMO, KOTZa 3TO LENECOOOpPa3HO, OTKJIOHSTHCS OT
YKa3aHHBIX KOJMYECTB, OCOOEHHO B 3aBHCUMOCTH OT MAacChl Tejia, NyTH BBEIEHUS,
VUH/UBUAYAJIbHOM pEakLUUH Ha aKTHBHOE COEANHEHHE, NPUPOAbl Ipernapara W BPEMEHH WU
MHTEpBaJa, B T€UEHHE KOTOPOro MPOUCXONUT BBeAeHNe. Hanpumep, B HEKOTOPBIX CIIydasx MOXKET
OBITb JOCTATOUYHO MEHBILETO, Y€M BBIIEYOMSHYTOE MUHUMAJIBHOE KOJIMYECTBO, B TO BPEMsI KaK B
APYrHX CIy4asx AOJDKEH ObITh MPEBBIIEH YIOMSHYTHI BepxHHN mpenen. B ciyudae BBenmeHus
OTHOCHTEJIbHO OOJIBIINX KOJMYECTB MOXKET ObITh LeJIeCOOOpa3HO pa3feiuTh MX Ha HECKOJBKO
OTZAENbHBIX 103 B TEYEHUE JHSI.

OOmee KOMMYECTBO BBOAMMOIO AaKTUBHOTO HWHIPEAMEHTa OOBIYHO COCTABISIET OT
npumepHo 0,001 mr/kr 1o okojio 200 MI/Kr Macchl TeNa B I€Hb, PEANOYTUTENLHO OT okojio 0,01
MI/KT 10 OK0Jio SO MI/KT MaccChl Tesia B IeHb, U OoJiee pearnodTuTebHo ot okoJio 0,01 Mr/kr mo
okono 20 MI/Kr Macchl Tena B AeHb. KIMHMYECKH TOJE3HbIE CXEMbl JO3HPOBAHHS OyayT
BapbUPOBATBCsI OT JO3UPOBAHUS OJJUH-TPU pa3a B IEHb 10 JO3UPOBAHUS OAUH pPa3 KakIble YeThIpe
Henenu. Kpome TOro, BO3MOKHBI «JI€KapCTBEHHbIE KaHUKYJbl», KOTAA MALMEHTY HE Ha3HA4YaroT
JIEKapCTBO B TE€UEHHE OIPEAETICHHOrO MePHO/a BPEMEHHU, UTO OJIaronpuaTHO AJist oduero Gananca
Mexay (dapmakonormdeckuMm 3PQekToM U mepeHOCHMMOCThIO. CTaHmapTHas [J03a MOXKET
cogepxathb OT 0k0Ji0 0,5 Mr 10 okono 1500 Mr akTUBHOTO MHIPEAUEHTA U MOXKET BBOAUTHLCS OJUH
WIN HECKOJIBKO pa3 B JIeHb WM peXe, 4eM OOWH pa3 B JeHb. CpenHss CyTOdHas 103a JUIs
BBEICHUSI TyTEM WHBEKIUK, BKJFOYAs BHYTPUBEHHbIC, BHYTPUMBIIIEYHbIE, TOAKOKHBIE H
MApPEHTEPAIbHBIE HHBEKINH, & TAK)KE MPH HCMOJIb30BAHHHU METOIOB MH(PY3HU MPEANOYTUTENEHO
oyner coctasysith oT 0,01 mo 200 mr/kr obrieit maccnl Tena. CpenHsisi CyTOYHAs pEKTaIbHAS 1032
npennoYTuTeNbHO Oyaer coctaBisaTh OT 0,01 mo 200 mr/kr obweli Maccel Tena. CpenHsis CyTouHast
BarMHaJbHAS 1032 MPEANOYTUTEIBHO Oyaer coctasisath ot 0,01 mo 200 mr/kr obiiei Macchl Tena.
Cpenssisi cyTOUHast CXeMa MECTHOTO TIPUMEHEHHUS MPEANOYTUTENBHO Oyner coctasisTs ot 0,1 1o
200 Mr, BBOAMMBIX OT OJHOIO JO YE€THIPEX pa3 B J€Hb. TpaHCAepMalibHAs KOHLIEHTpaLus
NPENMOYTUTENFHO OyIeT TOH, KOTopasi HeoOXonuma IJisl oAAep KaHust CyTouHoH 10361 oT 0,01 1o
200 mr/kr. CpenHsisi CyTOYHAs 032 MPH WHTAJSIIAN MPENNMOYTHTEIbHO Oyaer cocraBisite ot 0,01
1o 100 mr/kr oO1ueii Macchl Tena.

KoHeuHO, KOHKPETHbI HA4YaJIbHBIA M IMOCTOSIHHBIM PEXXUM AO3UPOBAHUS ISl KaXKIOTO

nanucHTa 6yz1er BapbHUpOBaTbCA B 3aBUCUMOCTH OT XapaKTe€pa W TAKECTU COCTOSHUS,
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OMpeneNsieMbIX JIeYallUM JHATHOCTOM, aKTUBHOCTH KOHKPETHOrO HCIOJIBb3YEeMOIr0 COEAMHEHUS,
BO3pacTa M OOILIEro COCTOSHHS MALFIeHTa, BPEMEHH BBEAEHHs, Crocoda BBEAECHUs, CKOPOCTH
BBIBEJICHUSI JICKAPCTBEHHOT'O CPEACTBA, KOMOMHAIIMK JIEKAPCTBEHHBIX CPEACTB U T.11. JKemaemblii
Croco0 JIeUeHHs M KOJIMYECTBO 7103 COCAMHEHUs COTIACHO HACTOSILEMY H300PETeHHIO WIIH €ro
(apmManieBTHYECKH MPUEMJIEMON COJHM, WJIM CJIOXHOTO 3(Hpa, WM KOMIO3UIMU MOTYT OBbITh
YCTaHOBJIEHBI CIIEIMAIUCTAMU B JTAHHOH OOJACTH TEXHUKHU C UCIIOIb30BAHHEM OOBIYHBIX TECTOB
JICYEHVIS.

Tem He MeHee, MOKET ObITh HEOOSI3aTENPHBIM OTKJIOHEHHE OT YKa3aHHBIX KOJHYECTB, a
UMEHHO B 3aBUCHMOCTH OT MAacChl Teja, MyTH BBENCHUs, HHIMBUAYaJbHOW pEaKLHH Ha
IENCTBYIOIlee BEINECTBO, THUIA TMpernapara M MOMEHTAa BPEMEHM WIM WHTEpBaia, KOraa
NPOUCXOAUT MpuMeHeHue. Takum o0pa3oM, B HEKOTOPBIX CIydasx MOKeT ObIThb IOCTATOYHO
UCIIOIb30BaTh MEHbINEE, YeM BBILICYTOMSHYTOE MHHUMAJIBHOE KOJMYECTBO, TOTMA KaK B JPYTUX
ciydasix HeoOXOIUMO TPEeBBILIATh YCTAHOBJCHHbIH BepxHHUit npenes. [Ipu npumeHeHHH OOJbIINX
KOJIMYECTB MOKET OBITh 11E1eCO00Pa3HO pacipenesuTh UX Ha HECKOJIBKO OTIEJbHBIX 103 B TEUCHHUE
THSL.

CornacHo eme OgHOMY BapHaHTY OCYyIIECTBIEeHUs coenuHeHus ¢opmyinsl (I) cormacuo
HACTOSILIIEMY M300pPETEeHHIO BBOASAT MEPOPAIbHO OAMH WJIM IBa WJIM TPU pasa B JeHb. CoryacHo
ele OJHOMY BAapHAHTy OCYINeCTBIeHHs coenuHeHus ¢opmynsl (I) cormacHo Hacrosimemy
M300pETEHUI0 BBOIST MEPOPAJIbHO OAMH MM [1Ba pasa B JeHb. COrJIacHo ele OJHOMY BapHUaHTy
ocymiecTBieHuss coenuHeHuss ¢opmynbl (I) cornmacHO HacrosieMy H300pPETEHUIO BBOIST
HepOpasIbHO OJMH Pa3 B IeHb. [lJIsl epopasibHOrO BBEAEHHSI MOJKHO HCIIOIB30BaTh JO3UPOBAHHYIO
¢dopMy ¢ ObICTPBIM BBICBOOOKIEHUEM UM MOAM(DUILIPOBAHHBIM BBICBOOOKIEHHEM.

Ecmi He yka3aHO WHOe, MpPOLIEHTbI B TEeCTaXx M MPUMEpPax, KOTOpbIE CJEAYIOT,
NPEICTaBISIIOT COOOM MPOLIEHTBI MO Macce, YaCTU MPEACTABIsF0O COOOW MacCOBbIE YacCTH.
CootHolienust pactBopurenei, ko3dduimenTsl pa3baBieHUs] U JaHHbIE O KOHIEHTPALMU ISl
PacTBOPOB KUIKOCTB/>KUAKOCTh B KAXKJIOM CJIy4ae OCHOBAaHbI Ha oObeMe. «Mac./00.» O3Ha4aeT
«Macca/oobem». Hampumep, «10% wmac./00.» o3nawaer: 100 M pacTBopa WM CYCHEH3UH

conepxat 10 r BewecTna.

JKCHePHUMEHTAJILHAS YACThH

JKCNEePUMEHTATIbHAS YACTh — 001Asl YACTh

@opmel rkoB SIMP ykaszaHel IO Mepe HX TMOSIBIEHHS B CIIEKTPaxX, BO3MOXKHbIE 3 eKThI
Oornee BBICOKOTO MOPSI/IKA HE YUUTHIBAJIHCH.

XuMHu4eckue Ha3BaHWA ObUIM CreHEpUPOBAHbI C MHCIOJNB30BAHHUEM IPOTPAMMHOIO

obecneuennss ACD/Name or ACD/Labs. B HekoToppIx cnydasx BMECTO Ha3BaHMH,
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creHepupoBaHHbix ACD/Name, HCHONB30BAIUCH OOLICTIPUHSITHIE HA3BaHUS HMMEIOLINXCS B
NPOJlaXke PeareHToB.

B cnenyromeii Tabmmue 1 mepedncieHsl COKpaIeHusi, UCIOb3yeMble B 3TOM ab3ale U B
paznene «IIpumepb», €CM OHU HE MOSACHSIOTCS B OCHOBHOM TeKCTe. Jlpyrue cokpaieHus caMu
1o cebe UMEIOT CBOM 3HAUEHUsI, OOLIETIPUHATBIE 15 CTIELMAIMCTOB B JAHHOW 00JIACTH TEXHUKH.

Taoauua 1. Cokpamenus

B crnenyromeii Tabnuie nepeYMCICHbI HCIONb3yeMble B HACTOSIIEM JOKYMEHTE

COKpALIECHHUS.

AOOpeBuarypa 3HaveHue

BH; THF Bopan-Terparunpodypan

BINAP 2,2'-buc(audennndocduno)-1,1'-Ounadrun

br mupoknii (‘H-SIMP cursan)

CI XUMHYECKasi HOHU3ALUS

d ny6ner (‘H-SIMP curran)

I Henb (qHM)

DAD IOBOIHOMN aybJier

dd N,N-numerunpopmamus

DMF OUMETHIICYJIb(OKCHUTT

DMSO noHM3aus dekTpopacnbuieHueM (ES)

ESI IBOIHOMN ny0Jsier

EtOAc 3TUNALETaT

q 4ac (4acel)

HATU 1-[6uc(aumernnamuno )metmnen|-1H-1,2,3-
Tpuasono[4,5-bmupununus 3-okcun rexcadropdocdar,
CAS 148893-10-1

HPLC BBICOKO3(h(heKTUBHAS KUAKOCTHAs
xpomarorpadust

LC-MS JKUJIKOCTHAs xpomarorpadus Macc-
CHEKTPOMETPHUS

m myssrumier (‘H-SIMP curnan)

M MOJISIPHBIN

MUH MHUHYTa (MHHYTBI)

MS Macc-CIIeKTPOMETPUHI

MTBE METUJI-TPET-Oy TUIIOBBIH 3pUp

NaBH, Oopruapun HaTpus, TeTparuipodopar HaTpus



61

NaHCO; TUAPOKapOOHAT HATPHS

Na,S0, cyibdaT HaTpus

NMR CIEKTPOCKOMUs SIIEPHOTO MarHUTHOTO
pe3oHaHca: XuMu4eckue ciuBura  (8) HaHbBl B
MUJITHOHHBIX JOJISIX. Xumuueckue CIIBUT'H
KOoppekTupoBany, ycraHasiusas curiai JJMCO paBHbIM
2,50 ppm, ecnu He yKa3aHO UHOE.

PDA ®oTonnonHas MaTpULA

Pd,dba; Tpuc(nubeH3unuaeHaleTOH ) IunajuIaaui (0),
CAS 51364-51-3

Terpakuc (tpudpennndocdan) namnaamii (0), CAS
Pd(PPhs), 14221-01-3
KOJIM4E€CTBEHHBIN

KOJINY. paueMU4eCcKHui

rac BpeMsl yAEp)KMBaHUS (M3MEPEHHOE C IOMOIIBIO

R, Rt B2XX nmn Y2XXX) B MunyTax

RuPhos Pd G3 (2-Anuumknorexkcungocpuno-2',6'-
aunzonpornokcu-1,1'-ondennn)[2-(2'-amuno-1,1'-
oundenmn) |naymuragusi(1l) METaHCYJIb(OHAT, CAS
1445085-77-7

S cunrner (H-SIMP curuan)

SFC Ceepxxpurnyeckas GuronnHast xpoMarorpapus

SQD OnHOKBaIPYMOJbHBIN TETEKTOP

t tpumer (‘H-SIMP curnan)

td Tpoiinoit ay6ner (‘H-IMP cursan)

TFA TPUPTOPYKCYCHAST KUCIIOTA

THF TeTparuapodypan

UPLC cBepxd3(pexkTrBHAs JKUAKOCTHAS XpomaTorpadus

X-Phos 2-nurmkiorekcuidocduno-2',4',6'-

tpunzonponmionpenni, CAS 564483-18-7

PaznuyHbIe acmeKThl HACTOSIIErO M300pETEHUs], OMUCAHHBIE B HACTOSIIEM JOKYMEHTE,
MPOMUTIOCTPUPOBAHBI CIISAYIOIUMH MMPUMEPAMH, KOTOPble HUKOMM 00Opa3oM He MperHa3HAYEHbI

AJIA OrpaHUvICHUSA 1/1306peTeH1/1$1.
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IIpumepbl 3KCIIEPUMEHTOB 110 TECTUPOBAHHUIO, OIMCAHHBIE B HACTOSIIEM IOKYMEHTE,
CIyXaT JUId WUIOCTPALMM HACTOSAINEro H300peTeHus, M HacToslnee H300peTeHHe He
OrpaHUYMBAETCS PUBEICHHBIMU IPHUMEPAMH.

Bce peareHThl, CHHTE3 KOTOPBIX HE ONHMCAaH B OKCHEPUMEHTAIBHOW wYacTH, JUOO
KOMMEpPYECKH AOCTYIHBL, JIHOO SIBJISIOTCS M3BECTHBIMH COCAMHEHUSIMH, JIMOO MOTyT OBITh
TIOJTyY€HbI U3 M3BECTHBIX COEIUHEHHH U3BECTHBIMU CIIOCOOAMH CIIELMATICTOM B JAHHOH 00iacTu
TEXHUKH.

CoenunHeHHs U TPOMEKYTOYHBIE COSAMHEHMS, MTOJyYeHHbIE B COOTBETCTBHH CO CIIOCOOAMHU
HACTOSIIIIETO M300pEeTeHusi, MOryT NoTpedoBaTh OYMCTKUA. OUUCTKA OPTaHHMYECKUX COSIUHEHUI
XOpOIIO H3BECTHA CIELHAIMCTaM B JAaHHOH OOJIACTH TEXHUKH, M MOXET OBITh HECKOJIbKO
crocoOOB OYHCTKU OTHOTO M TOTO K€ COSOUHEHHUs. B HEKOTOpBIX Cilydasix OYHUCTKA MOXKET He
noTpedoBaThCst. B HEKOTOPBIX CITydasix COSTUHEHUS] MOTYT OBbITh OUHMINEHbI KpUCTAUTH3aLuel. B
HEKOTOPBIX CJIy4asxX NPUMECH MOXKHO YIAJIUTh C IOMOLIBIO TOAXOISILIEro pacTBopurens. B
HEKOTOPBIX CIIy4asix COEOMHEHHs MOTYT OBbITh OUHINEHBl XpoMmarorpadueil, B YacCTHOCTH
KOJIOHOYHOH  (umiu-xpomarorpaduel, ¢ HCHONb30BAHUEM, HAMpPUMeEp, TMPENBaAPUTEITHHO
YIIAKOBAHHBIX KAPTPHIKEH C CHIIMKAreseM, Hanpumep, kaprpumkeii Biotage SNAP KP-Sil® mm
KP-NH® B kombuHaumm ¢ cucremoii asroounctkn Biotage (SP4® mwm Isolera Four™) u
JJFOEHTaMH, TAaKMMH KaK TpagueHThl rexcan/stunauerat uan DCM/meranon. B HekoTOpbIX
Cly4asX COEIUHEHUs MOryT OBbIThb OUHMINEHbl C TIOMOIIBIO mpenaparuBHod BIXX ¢
UCIIOJIb30BAaHUEM, HANpPUMEpP, aBTOOUMCTHUTENs Waters, OCHAILEHHOrO AETEKTOPOM C JHUOIAHOM
MaTpULEeH, W/UIH MacC-CIIEKTPOMETPA C HOHU3ALMEH 3JIeKTPOPACIBUICHUEM B PEKHME PEaIbHOTO
BPEMEHH B COYETAHUH C NMOAXOAALIEH MPeaBapUTENbHO 3alOJHEHHON KOJIOHKOH ¢ OOpalueHHON
(ha3oii U AMOEHTaMH, TAKUMH KaK TPAAMEHThI BOJbI M ALIETOHUTPUJIA, KOTOPbIE MOTYT COIEPIKATh
no0aBKH, Takue Kak TPUPTOPYKCYCHAs KHUCIOTA, MypaBbHUHAs KHUCJIOTA I BOJHBIA pPacTBOP
aMMHaKa.

B HEKOTOpBIX Cilydasix CrocoObl OYHMCTKH, KaK OMHMCAHO BBIIIE, MOTYT OOECHEYUTh Te
COEMHEHHUS] COTJIACHO HACTOSIIEMY HM300pETEeHHIO, KOTOpble OOJamar0T JOCTATOYHO OCHOBHOHM
WIH KUACJIOTHOH (DYHKLIMOHAJIBHOCTHIO B (POpPME COJIH, HAlIpUMeEp, B CIIy4ae COCAMHEHHsI COTJIACHO
HACTOSIIIEMY H300pETEeHHIO, KOTOpPOE SIBJSIETCSl JOCTATOYHO OCHOBHBIM, HampuMep, COJb
TpudToparerata wid (Qopmuara, WIM, B CiIy4ae COEIWHEHUS COIJIACHO HACTOSIIEMY
H300pETEHNI0, KOTOPOE SIBJISIETCS JOCTATOYHO KHCJIOTHBIM, HAIpUMep, coiib aMMOHUst. CoJb 3TOTO
THTIA MOKHO JTUOO TpeoOpa3oBath B (HOPMYy CBOOOTHOTO OCHOBAHHWS WM CBOOOMHON KHCJIOTHI,
COOTBETCTBEHHO, PAa3JIMYHBIMH CIIOCOOAMH, H3BECTHBIMH CIELMAINCTY B JAHHOW 00OJacTH
TEXHUKH, THOO UCTIONB30BaTh B BUJE COJIEH B MOCJIENYIOMUX OHonornuecknx aHanusax. Crenyer

NOHMMAaTh, YTO KOHKpeTHast ¢popma (Hampumep, Cojib, CBOOOIHOE OCHOBAaHME M T.J.) COETUHEHUS
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COTJIACHO HACTOSIIIEMY M300pPETEHHIO, BBIAECICHHOIO M OIMMCAHHOTO B HACTOSIIIEM JIOKYMEHTE, He
00s13aTeNbHO SIBIISIETCS €AMHCTBEHHOH (OpPMOI, B KOTOPOH YKa3aHHOE COEOMHEHHE MOXKET
NPUMEHATHCS B OMOJIOTMYECKOM aHAJW3€ ISl KOJIMYECTBEHHOTO OMNpEneNeHus Creruduyueckoil
OMONIOrMYEeCKOM aKTHBHOCTH.

B ciyyae mpoMeXyTOYHBIX NPOAYKTOB CHHTE3a M pabOYMX NPUMEPOB HACTOSIIETO
m300peTeHus, ONKMCAaHHBIX HIDKE, JI00O€ COeOMHEeHWe, yKa3aHHoe B (opMe  COuH
COOTBETCTBYIOIIErO OCHOBAHMSI WM KHCJIOTBI, OOBIYHO MPEACTABISIET COOOH COJIb HEU3BECTHOIO
TOYHOTO CTEXHOMETPUYECKOTO COCTAaBa, TMOJYYEHHYIO IyTEM COOTBETCTBYIOINErO IOJYYECHUS
w/wnu mporecca o4uCcTKH. Ecnu He ykasaHo Oonee mompoOHO, MOMONHEHUS K Ha3BaHUSIM U
CTPYKTYPHBIM (pOpPMYyJIaM, TaKHe KaK «THAPOXJIOPUIY, «TpUPTOpaLeTaT?, KHATPUEBAS COJIbY HIIH
“x HCI”, “x CF;COOH”, “x Na™ mosToMy He CleayeT IOHUMATh B CTEXHOMETPUIECKOM CMBICIIE
B CJIy4ae TaKUX COJIEH, a IMEETCs JINIIb ONHCATEbHBIA XapakTep B OTHOIIEHHH MPUCYTCTBYOLIHNX
B HUX COJICOOPA3YIOIIUX KOMITOHEHTOB.

3TO MPUMEHNMO COOTBETCTBEHHO, €CITH MPOMEKYTOUHBIE POAYKTHI CHHTE3a WK paboune
o0pasipl WK UX COJM OBbUTH MOJy4EHBI B (pOpMeE COJBBATOB, HAIPUMED, THIPATOB, HEM3BECTHOTO
CTEXHOMETPUUECKOTO COCTaBa (€CIIM OHHM OTHOCATCA K OINPENEeNIEHHOMY THITYy) C IOMOIIBIO
OIHCAHHBIX MPOLIECCOB MOJYYECHHS W/HIIN OUHUCTKH.

@opmel nikoB SIMP ykaszaHel 0 Mepe UX MOSBJIEHUS B CIIEKTPaxX, BO3MOXKHbIE 3P (eKThI
Oornee BBICOKOTO MOPsiIKA HE YUUTHIBAJIHCH.

Jauubie 'H-SIMP BBIOPaHHBIX COEUHEHUI EPEUNCIIEHbI B BUZIE CITUCKOB MTHKOB 'H-sIMP.
JUTst Ka’KIoro MUKa CUTHajla YKa3aHO 3HauyeHHe O B ppm, 32 KOTOPBIM ClieNyeT MHTEHCHBHOCTb
CUTHAJIa, YKa3aHHAs B KPyIIIbIX cKOOKax. ITappl 3Ha4YeHHe §-MHTEHCHBHOCTb CHUTHAJIA OT Pa3HbIX
MTUKOB pa3JieNieHbl 3amaThiMU. TakuMm 00pa3oM, mepeueHb MUKOB OMUChIBaeTCs o0miel Gopmoit: O,
(MHTEHCUBHOCTB ), O» (HHTEHCHBHOCTB)), . .., Oi (AHTEHCHBHOCTS;), ..., On (AHTEHCUBHOCTbp).

SMP. Ilpun cpaBHeHMH C [APYTMMH CUTHQJAMU 3THU JAHHBIE MOXHO COOTHECTH C
peaNbHBIMH OTHOLICHUSIMA WHTEHCHBHOCTEH CHUTHAIOB. B Cilyyae ITMPOKHX CUTHAJIOB IOKA3bl
Oonee yeM OOWH MUK WM LEHTP CHUTHAJA BMECTE C UX OTHOCHUTEJIbHON HHTEHCHBHOCTBIO IIO
CPaBHEHHUIO C HauOoJee WHTEHCHBHBIM CHUTHAJIOM, OTOOpakaeMbIM B criekTpe. IlepedeHp MUKoB
'H-IMP nonoben knaccuueckoii samici H-SIMP u, TakuM oGpa3soM, OGBIMHO COEPXKHT BCe
MUKH, TEpeYuclieHHble B Kjaccudeckoi wuHreprperanun SAMP. Kpome Toro, monoOHO
KJIACCHUeCKnM pacriedatkaM 'H-SIMP, mepedHi MHKOB MOTYT OTOODAKaTh CUTHANBI PACTBOPHTEIIS,
CUTHAJIbI, TIOJNyYEHHbIE OT CTEPEOHM30MEPOB LIENEBBIX COEAWHEHUH (TaKXKe SIBISFOLIXCS
IpenIMeTOM H300peTeHus), W/IIH NHKH npuMecei. [Tuku crepeon3omMepoB W/UiK MUKU NpUMeceit
OOBIYHO TPOSIBJISIIOTCSL C MEHbLIEH WHTEHCHBHOCTBIO IO CPAaBHEHHIO C IHKAMH LEJIEBbIX

coenuHeHul (Hanpumep, ¢ yucTotoi >90%). Takue crepeon3omepsl W/HIH IPUMECH MOTYT OBIThH
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TUMAYHBIMH J1J1s1 KOHKPETHOTO MPOM3BOICTBEHHOTO MPOLIECCa, U MOITOMY MX MHUKH MOTYT MTOMOYb
UICHTUQUIMPOBATh BOCIPOU3BEICHNE MPOU3BOACTBEHHOIO MPOLECCAa HA OCHOBE «OTIIEYATKOB
NOOOYHBIX MPOAYKTOB». DKCIEPT, KOTOPBIH BBIYHUCIISAET MUKU LIEJEBbIX COSTUHEHHH N3BECTHBIMU
meronamu (MestReC, monenmposarue ACD wiu ¢ UCONB30BaHHUEM SMITHPUYECKH OLCHEHHBIX
MaTeMaTUIeCKUX O’KUJIAHUIT), MOXKET MPU HEOOXOAMMOCTH BBIIEJIUTD ITHKU LIEJIEBBIX COSAMHEHU],
npy HEOOXOIMMOCTH HCIOJNIB3YS TOMOJHUTENbHbIE (DMIBTPBI MHTEHCHBHOCTH. Takasi omeparus
Gbula Obl aHANOrMYHA COOpY MHKOB B Kiacchueckoil mureprnperaumu 'H-SIMP. IToapoGHoe
OINUCaHue TpencTaBieHus naHHbIX AMP B Buae nepedHeil MMKOB MOXKHO HAWTH B MyOJIMKALIMA
«Citation of NMR Peaklist Data within Patent Applications» (cm. Research Disclosure Database
Number 605005, 2014, 01 Aug 2014, wumu http://www.researchdisclosure.com/searching-
disclosures). B mponenype cOopa mukoB, kak onucaHo B Oa3e gaHHbix Research Disclosure mon
HoMepoM 605005, mapamerp «MinimumHeight» MoxkHO perynuposats B auanasone ot 1% mo 4%.
B 3aBUCHMMOCTM OT XHMHYECKOW CTPYKTYpbl H/MJIM B 3aBUCHUMOCTH OT KOHLIGHTpALUH
U3MEPSIEMOTO COEIMHEHUST MOXKET OBITh LIeIeco00pasHO yCTaHOBUTD NapameTp «MinimumHeight»
<1%.

B cnekrpax AMP cmeceii crepeon3oMepoB YHCHa, OTMEUEHHBIE 3HAKOM «/», YKa3bIBAIOT Ha
TO, YTO CTEPEOM30OMEphbl MOKA3bIBAIOT OTIENIbHbIE CHTHAJbI JJIsi COOTBETCTBYIOILETO aToMa
BOZIOpOZA, T.€. «.... / ..... (2s, 1H)» o3Ha4aeT, 4TO OAMH aTOM BOJOPOJAA NPENCTABIEH ABYMSI
CHHIJIETaMH, KaK/IbIi CHHIJIET U3 OJHOTO MJIH HECKOJIbKHUX Pa3IMYHBIX CTEPEOU30MEPOB.

Hazpanust IUPAC nuist cienyroImumx npoMeKyTOUHBIX COSAMHEHUI U TPUMEPOB COSIMHEHUIH
ObUTM CreHepHpPOBaHbI C HCIONB30BaHUEM Tmporpammuoro obecneuenuss ACD/Name 14.00;
Advanced Chemistry Development, Inc.) wiu uHCTpyMeHTa HAMMEHOBAHMUS, PEATM30BAHHOTO B

nporpammuaoM obecrieueHur BIOVIA Draw (version 4.2 SP1; Dassault Systémes SE).

Cnocoobr BO/KX u LC-MS:

Cnoco6 1 (LC-MS)

MS Ttun uncrpymenta: SHIMADZU LCMS-2020, Kononka: Kinetex EVO C18 30*2. 1mwm,
Smxm, noasmkHas ¢asa A: 0.0375% TFA B Boge (00./00.), B: 0.01875% TFA B auetoHutpuie
(06./00.), rpamuent: 0.0 mun 0% B— 0.8 mun 95% B—1.2 mun 95% B—1.21 mun 5% B—1.55

muH 5% B, ckopocts nmotoka: 1.5 mn/mun, Temneparypa neunt: S0 °C; Y@ oOHapyxenue: 220 HM

U 254 um.

Cnoco6 2 (LC-MS)
BBDKX Tun uncrpymenra: SHIMADZU LCMS-2020, Kononka: Kinetex EVO C18
50*4.6 MM, 5 mkm, noaBmwkHas ¢asza A: 0.0375% TFA B Bome (00./06.), B: 0.01875% TFA B
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aeroautpmiie (00./00.), rpamuent: 0.0 mur 10% B—2.4 mun 80% B—3.7 mun 80% B—3.71
muH 10% B—4.0 munr 10% B, ckopocts moroka: 1.5 mu/mun, Temmneparypa neun: S50 °C; YO

obHapyskenue: 220 HM u 215 HM 1 254 HM.

Cnoco6 3 (LC-MS)
Yerpoiictso: Waters ACQUITY SQD UPLC System; Kononka: Waters Acquity UPLC

HSS T3 1.8 mxm 50 x 1 mm; Duroent A: 1 11 Boabl + 0.25 Myt MypaBbUHOM KUCJIOTHI , DJFOeHT B: 1
1 aneronurpuna + 0.25 ma mypasbuHON kucnoter, I'panuent: 0.0 mun 90% A — 1.2 mun 5% A

— 2.0 muH 5% A; ieun: S0°C; ckopoctb notoka: 0.40 mu/mun, Y@ obHapyxkenue: 210 HM.

Cnoco0 4 (LC-MS)
VYerpoiictBo MS: Thermo Scientific FT-MS; Tun unctpymenta UHPLC+: Thermo
Scientific UltiMate 3000; Kononka: Waters, HSST3, 2.1 x 75 mm, C18 1.8 mxMm; DmroeHt A: 1 1

Bofbpl + 0.01% MypaBpuHON kucnoTel, DmoeHT B: 1 1 aueronurpuna + 0.01% mypaBbuHOM
kucnoter, ['paguent: 0.0 mun 10% B — 2.5 mun 95% B — 3.5 mun 95% B; neus: 50°C; ckopocTb

notoka: 0.90 mu/mun; Y@ obnapyskerne: 210 HM/onTUManbHbIN yTh HHTErpauu 210-300 HM.

Cnoco6 5 (LC-MS)
Ycerpoiicto: Waters ACQUITY SQD UPLC System; Kononka: Waters Acquity UPLC

HSS T3 1.8 mxm 50 x 1 mm; Omoent A: 1 51 Bozbl + 0.25 My MypaBbUHON KHUCJIOTBI, JMIOEHT B: 1
1 aueronurpuia + 0.25 mn mypasbuHOl kucnotel, I'paauent: 0.0 mun 95% A — 6.0 mun 5% A

— 7.5 muH 5% A, neun: 50°C; ckopocts nmotoka: 0.35 mi/mun; Y@ obHapykenue: 210 HM.

Cnocod 6 (LC-MS)
Ycrpoiicteo: Agilent MS Quad 6150;HPLC: Agilent 1290; Kononka: Waters Acquity

UPLC HSS T3 1.8 mxm 50 x 2.1 mMm; Omroent A: 1 11 Boxbl + 0.25 mi MypaBbUHON KHCJIOTHI ,
Omroent B: 1 nm aneronurpuna + 0.25 mn mypasbuHol kucnotsl, I'paguent: 0.0 mun 90% A — 0.3
muH 90% A — 1.7 muH 5% A — 3.0 muH 5% A neun: 50°C; ckopocth nmotoka: 1,20 mj/mun; YO
obHapyskeHue: 205 — 305 HM.

Cnocod 7 (LC-MS)
Cucrema MS: Waters TOF ycrpoiictBo, System UPLC: Waters Acquity [-CLASS;
Kononka: Waters Acquity UPLC HSS T3 1.8 mxm 50 x 1 mm; Omoent A: 1 i Bogst + 0.100 M

99%-0i1 MypaBbHiHOI1 KucnoThl, JmoeHT B: 1 51 aneronurpuna + 0.100 man 99%-o0i1 MypasbrHOI
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kucnoter, I'paguent: 0.0 mua 90% A —1.2 mun 5% A — 2.0 mun 5% A Ileus: 50°C; norok: 0.40
wi/muH; Y@ obHapyskerne: 210 HM.

Cnoco6 8 (LC-MS)

Cucrema MS: Waters TOF ycrpoiictBo, System UPLC: Waters Acquity [-CLASS;

Kononka: Waters, HSST3, 2.1 x 50 mm, C18 1.8 mkm; Dmroent A: 1 11 Bogel + 0.01% MypaBbuHON
KucnoTel, DmoeHT B: 1 1 aneronutpuna + 0.01% mypasbpunoit kucnorel, I'paguent: 0.0 mun 2%
B — 0.5 mun 2% B — 7.5 mun 95% B — 10.0 mun 95% B; neus: 50°C; norok: 1.00 my/mun;, YO

obHapyskeHue: 210 HM.

Cnoco0 9 (npenapausuas BIAKX)

Ycrpoiictso: cuctema Waters Prep LC/MS, xononka: Phenomenex Kinetex C18 5 mkm,
100x30 MM, Y®-nerektupoBanne 200400 HM, KOMHaTHas TeMIEpaTypa, BIPBICK B KOJIOHKY
(monHBII BBOA), SJIFOEHT A: Boza, 3yr0eHT B: anieronnTpu, 3moeHT C : 2% MypaBbHHOH KHCIIOTHI
B Boze, smoeHT D: aneronutpui/Boma (80 00.% / 20 00.%); morok: 80 mu/muH, mpoduib
rpanuenta; ot 0 1o 2 MuH: 3m0eHT A 55 My/muH, 350eHT B 15 mi/muH; ot 2 1o 10 MuH: 310eHT
A ot 55 mu/muH 10 31 mi/muH, 3ar0eHT B ot 15 mur/muH 10 39 mi/mun; ot 10 10 12 MUH 3/1F0€HT
A 0 mur/muH u 3moeHT B 70 mi/muH; smoeHT C 1 35m0eHT D MMEeOT MOCTOSIHHBIN MOTOK 5 MJ/MUH

KaXXIIbIi B TEYEHHE BCETO BPEMEHH PadOThL.

Cnoco0 10 (mpenapaTusHasg BIAKX)

Yerpoiictso: cucrema Waters Prep LC/MS, kononka: XBridge C18 5 mkm, 100x30 mm,
Y ®-nerextupoBanue 200-400 HM, KOMHATHAasi TEMIIEPATypa, BIIPHICK B KOJIOHKY (IIOJHBINA BBOJ),
s;M0eHT A: Boma, aymoeHT B: aumeronutpun, smoeHT C: 2 % ammmaka B Bome, 3iroeHT D:
aueronutpmi/Boaa (80 06.%/20 06.%); norok: 80 mu/muH, npoduis rpaguenta: ot 0 10 2 MUH:
aJr0eHT A 55 mur/mun, s5moeHtT B 15 mu/mus, ot 2 1o 10 mun: smoeHt A ot 55 mu/muH 1o 31
MJI/MUH, 37F0eHT B ot 15 Mi/mun 10 39 mu/mus; ot 10 1o 12 MuH 3mr0eHT A O MI/MUH U 3JIFOEHT
B 70 mu/mus; smr0edt C u 3ar0eHT D MMEIOT MOCTOSIHHBIN MOTOK 5 MJI/MHUH KaXXIbIi B TEUEHHE

BCErO BPEMEHHU padOThL

Cnoco0 11 (mpenapaTusaasg BIYAKX)

Ycrpoiicteo: Waters Prep LC/MS System, kononka: Phenomenex Kinetex C18 Smkm
100x30 MM, Y@ oOHapyxenue 200-400 HM, KOMHATHas TEMIIEPATypa, BOPBICK B KOJOHKY
(monHBIN BBOA), 3MIOEHT A : Boza, 3moeHT B : aneronutpun, smoeHT C @ 2 % MypaBbUHOM
KUCJIOTHl B Boxe, smoeHT D : aneronurpmir/Bona (80 00.% / 20 006.%); morok: 80 mu/muH,

npodmie rpaguenta; 0 - 2 muH : 3moeHT A 47 mu/muH, smoeHt B 23 mo/mun; 2 - 10 mMuH
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3ar0eHT A ot 47 mu/muH 10 23 mi/mMuH, 3moeHT B ot 23 mi/muH 1o 47 mn/mus; 10 - 12 MuH
smroeHT A O Mi1/muH | 350eHT B 70 mi/MuH; smoeHT C 1 350eHT D MMEIOT MOCTOSIHHBIN MOTOK 5

MJI/MUH KQKIbIA B TEYSHHE BCETO BPEMEHU pPabOThL

Cnoco6 12 (npenapatusHas BO7KX)

Yerpoiictso: cucrema Waters Prep LC/MS, kononka: Phenomenex Kinetex C18 5 mkm,
100x30 mmMm, Y®-nerekruposanue 200400 HM, KOMHaTHasi TeMmIlepaTypa, BIPBICK B KOJIOHKY
(monHBII BBON), 3JIFOEHT A BOJa, 3Jt0eHT B: auetonutpu, smoeHT C : 2 % MypaBbUHOMN KHCIIOTHI
B Boze, ayoeHT D: aneronutpui/Boma (80 06.% / 20 00.%); morok: 80 mu/muH, mpoduiib
rpanuenta; ot 0 10 2 MuH: 3m0eHT A 23 My/mMuH, 35r0eHT B 47 Mit/muH; ot 2 1o 10 MuH: 3JF0€HT
A ot 23 ma/mun 10 0 ma/muH, 35m0eHT B oT 47 ma/mus 1o 70 mi/mus; ot 10 1o 12 MuH 3110€HT A
0 mu/muH 1 35m0eHT B 70 mi/mun; smoeHT C u 35m0eHT D MMEOT MOCTOSIHHBIA ITOTOK 5 MJI/MUH

KaXKIIbIi B TEYEHHE BCETO BPEMEHH PadOThL.

Cnoco0 13 (mpenapaTusaasg BIYAKX)

Ycrpoiicteo: Waters Prep LC/MS System, Siule: Phenomenex Kinetex C18 5 mxm 100x30
MM, Y®-nerektupoanue 200-400 HM, KOMHATHas TEMIEPATypa, BIIPHICK B KOJIOHKY (TIOJTHBIH
BBOQ), 3JIFOEHT A: Boja, ayroeHT B: aneronutpu, smoeHt C : 2 % MypaBbHHON KHCJIOTHI B BOJE,
smoent D: aneronutpuin/soma (80 00.% / 20 00.%), pacxon: 80 mur/muH, mpodwib rpagueHTa;
smoeHT A 0 - 2 mun 70 mut/muH, 3m0eHT B 0 -2 mun 0 mut/muH, 35m0eHT A 2—10 mus ot 70 Mi/MuH
10 0 ma/muH 1 3ar0eHT B ot 0 mi/mun 1o 70 mur/muH, 10—12 mMun 0 mur/muH 310eHT A 1 70
MJI/MUH MUH 3110eHT B; amoeHT C u 3moeHT D NMeoT MOCTOSHHBIN pacxon S MI/MUH B TeUEHHE
BCEro BpEMEHHU padoThL.

MukpoBonHoBast _meub: B kadecTBe MHKPOBOJHOBOTO pPeakTOpa HCIOJIb30Bajach

MHUKpPOBOJIHOBasi cucrema Initiator+ ¢ podorom ot Biotage®.

Korma coenuHeHMsI COTJIACHO HACTOSINEMY HM300PETEHHI0 OUYHINAIOT IpernapaTUuBHON
B2XKX ommcaHHpIMH BbIIE CIIOCOOAMH, B KOTOPBIX JJIFOEHTHI COAEPKAaT NOOABKH, HATPHMED,
TPUPTOPYKCYCHYIO KHCIIOTY, MYpPaBbHUHYIO KHCIIOTY WIM aMMHAK, COEJUHEHHs] COTJIACHO
HACTOSIIIEMY HM300pETeHHI0O MOTyT OBbITh TOJNyuYeHbl B (OpME CONM, HApuMep, B BHIE
TpudTOopaneraTHol, (HOpPMHUATHONW CONM WIM COJM AMMOHHUS, €CIH COEOMHEHHs COTJIACHO
HACTOSIIIEMY  M300pETEeHHMI0  COAep:KaT  JOCTAaTOYHO  OCHOBHYKO WM KHUCJIOTHYIO
($yHKIIMOHAIBPHOCTD. Takyro COJIb MOXKHO MPEBPATHTH B COOTBETCTBYIOLIEE CBOOOHOE OCHOBAHUE
WK KUCJIOTY Pa3JIMYHBIMU CIIOCOOAMH, U3BECTHBIMHU CIIELIHAJIMCTY B JAHHOW OOJIACTH TEXHUKH.

B cnydae mpoMeXyTOYHBIX MPOAYKTOB CHHTe3a M pabounxX NPHMEPOB HACTOSIIETO

U300peTeHus, ONHCAHHBIX HWXKe, Jr00Oe CcoenuHeHHe, YykasaHHoe B (Qopme comu
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COOTBETCTBYIOLIETO OCHOBAHMSI MJIM KHCJIOTBI, OOBIMHO MPENCTABISIET COOOH CONb HEM3BECTHOTO
TOYHOTO CTEXHOMETPUYECKOTO COCTaBa, TOJYYEHHYIO IyTEM COOTBETCTBYIOLIETO ITONYYEHHUS
w/wm mponecca oductku. Ecium He ykasano Oonee mompoOHO, NOMONHEHUS K HAa3BaHUSIM H
CTPYKTYpPHBIM (pOpMyJIaM, TaKHe KaK «THAPOXJIOPUA», «TPUPTOpaLeTaT», KHATPUEBAs COJbY WU
«x HCl», «x CF;COOH», «x Na'» Mo3ToMy He clieflyeT IOHUMaTh B CTEXHOMETPHYECKOM CMbICIE
B Clydae TakuX CoJel, W UMeeTCcs JIMIIb OIUCATENIbHBI XapakTep B OTHOLICHUH
MPUCYTCTBYIOLIMX B HUX COJIEOOPA3YIOMIMX KOMIIOHEHTOB.

9to MPUMEHUMO COOTBETCTBECHHO, €CJIN IMTPOMEKYTOUYHBIC MPOAYKTBI CUHTE3a U pa6oq1/le
o0pasLpl WK UX COJTK OBbUTH MOJy4eHbI B (pOpMe COJBBATOB, HAIPUMEP, THIPATOB, HEM3BECTHOTO
CTEXMOMETPUUECKOTO COCTaBa (€CIM OHHM OTHOCATCA K ONPENEeNIEHHOMY THITY) C TOMOILIBIO
OIMMCAHHBIX MIPOLECCOB MOJTYUCHUA I/I/ NN OUHUCTKH.

OnantuoMep 1 mpencraiser coOOil 3HAHTHOMEpP, KOTOPBIH TEPBBIM JJIIOUPYETCS U3

KOJIOHKH, KOTJ]a IIPEnapaTuBHOE pa3/ieieHHue MPOBOAST B YCIOBUSAX pasfeNieHus (CM., Harpumep,
4A).

OHaHTHOMEp 2 TPEACTaBIsIeT COOOW IHAHTHOMED, KOTOPBIA 3IFOUPYETCS] M3 KOJOHKHU

BTOPBIM.
Ucknrouenue cocrasisger npumep 4A, rne sHaHTHOMEp 1 anroupyeTrcss U3 KOJOHKH
BTOPBIM, & 3HAHTUOMED 2 3IFOUPYETCsI U3 KOJIOHKU MEPBBIM.

JluacrepeomepHas cMmech | ompeaenseT COeIMHEHHe, HCXOAHBIM MaTepuas KOTOPOro

OTIpeAeNSIeTCSl KaK SHAHTUOMEp | U pearupyer CO CTPYKTYPHBIM 3JIEMEHTOM, COJEPKaLUM IO
KpaliHel Mepe OUH XUPAJIbHBIN LEHTP, U KOH(QUTYpaLHsi KOTOPOTO HE OMNpeiesieHa.

JluacrepeoMepHasi cMech 2 OMperesieT COeNWHEHHe, HCXOIHBbIM MaTepuas KOTOPOro

OMpeNeNsieTCsl KaKk SHAHTUOMEP 2 U pearupyer CO CTPYKTYPHBIM 3JIEMEHTOM, COAEPKALIUM I10
KpaifHeli Mepe OMH XUPAJIbHBIN [IEHTP, ¥ KOH(PUTYPALKs KOTOPOTO He OrpeesieHa.

Jlnacrepeomep 1 u numacrepeomep 2 ONpenessiOT ABa COENUHEHUs, IOJYYECHHBIE B

pe3yJbTaTe XUPATbHOIO pa3AesIeHUs IUaCTePEOMEPHON CMeCH 1, OTTMCAHHOMN BBILIE.

Jlnacrepeomep 3 u auactepeoMep 4 ONpenessitoT ABa COENUHEHUs, IOJYYECHHBIE B

pe3yJbTaTe XUPAIbHOIO pa3AesieHUs IUaCTEPEOMEPHON CMECH 2, OTTUCAHHOM BbILIE.

Crepeornzomep 1 onpenensieT coOeNUHEHNE, HCXOAHBIN MaTepra KOTOPOTro ONPenessieTcs

KaK SHAaHTHOMEpP | M BCTyMaeT B PEAKLHUI) CO CTPYKTYPHBIM 3JIEMEHTOM, COJEPKAIlMM 10
KpaifHel Mepe OWH XUPAJTbHBIN [EeHTP, U KOH(PUTYPALHs KOTOPOTO ONpeeieHa.

Crepeonzomep 2 onpenensieT COeNUHEHNe, HCXOAHbII MaTepra KOTOPOTro ONPENessaeTcs

KaK JHAHTHOMED 2 W BCTYNAeT B PEAKLUUI0 CO CTPYKTYPHBIM 3JIEMEHTOM, COAEPKAIIUM IO

KpaifHell Mepe OMH XUPAJbHBIN [EeHTP, U KOH(PUTYPALHsI KOTOPOTO OIpeeeHa.
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BKCHepl/lMeHTaﬂbHaﬂ JaCTh — HCXO0AHBIC BEIIECTBA U IIPOMEKYTOYHBIC COCANHECHHUSA

Ilpumep 1A

Tper-Oytun 3-{2-[(6en3nnokcu)kapOOHII | THAPA3UHO } TUIePUANH- | -kKapOoKcHIaT
(pauemar)
HsC

o)
Haﬁﬁ/ Q—N )

N-N
H o
O
PactBop Tper-OyTmin-3-okconunepunun-1-kapookcunara [CAS Ne 989-36-7 1 (300 1, 1,51
monb) B TI'® (1,50 ;m) u meranone (300 mur) oOpabaTeiBanu OEH3MITHAPA3HHKAPOOKCHUIIATOM
[CAS Ne 5331-43-1] (250 1, 1,51 mounp) u nepemermBanu 1 yac npu 25°C. 3aTeM K peakMOHHON
cMmecu mopuusiMu aobasisn Oopruznpun Hatpust (114 r, 3,01 Monmb) M MOJYYEHHYIO CMECh
nepememinBanu 2 vaca npu 25°C. PeakunonHyro cMech oxnaxnaanu no 10°C u gosBomunu 1o
pH=-~6 nobaBieHmeM mNO KamusIM HACBILIEHHOIO pacTBOpa XJopuzaa aMMmoHus. Bomnyro ¢asy
sKcTparupoBaiu dtuianeraroM (300 M X 2) u 0ObeAMHEHHbIE OPTaHUYECKHE CIIOM YITapHBAJIHI.
Ocrarok pacteopsutt B MTBE (300 mi1) u k pactBopy nobasisiu nerposneiiasiii a¢up (300 mi).
OO0pazoBaBIIyIOCS CYCHEH3MIO OT(QUIBTPOBBIBAIN, & OCAJOK IMPOMBIBAIN METPOJEHHBIM 3(pUpom
(100 mn) ¢ monmyuenuem 400 r (BbIXOA 76,0%) yKa3aHHOTO B 3aroJIOBKE COEIMHEHHs B BHJIE

6enoro TBEpAOro BEIECTBA.

LC-MS: (Cnoco6 1) Rt =0.832 mun, MS (M-100+1 =250.4).

IIpumep 2A

Tper-OyTun 3-ruapasuHONUIEPUINH- | -yKCYCHOM KHCIOTHI KapOoKcHiat (paremar)
H3C

o)
)

N—NH,
H X CH,COOH

K  pacreopy  Tper-Oyrun  3-{2-[(OeH3mI0KCH)KapOOHWI | THAPA3HHO § TUTIEPUINH- 1 -
kapOokcmiara (PUrOTOBJICHHOTO MO aHajoruu ¢ mpumepom 1A, 1,20 kr, 3,43 Moinb) B 3TaHOJE
(11,0 1) u ykcycnoit kucnore (415 r, 6,91 monb, 395 mu) nodasmsmm Pd/C (120 r, uncrora 20%).
Iony4enHnyro cycnensuro nepeMemmuany 12 gacos npu 25°C B armocdepe Bogoporna. (15 ¢pyaros

Ha KBaApaTHbIA roiiM). CMech GUIBTPOBAIM U OCanOK MpoMbiBaiH 3taHoioM (11,0 i), monyuas
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pPacTBOp YKa3aHHOTO B 3aroJIOBK€ COEIUHEHUs! B 3TaHoje (945 r) B BuIe YEPHOH >KHUAKOCTH,
KOTOPBIN UCIOIB30BANIM HA CIIEAYIOMIEH cTanui Oe3 JOMOJHUTENbHON OUHUCTKH.

"H-AMP (400 MI'u, CDCl5) 6 [ppm]: 7.52 (s, SH), 3.59 (d, J=6.0 'y, 12H), 3.30 - 3.24 (m,
2H),2.75 -2.71 (m, 2H), 1.38 - 1.34 (m, 1H), 1.20 - 1.18 (m, 1H), 1.10 (s, 9H)

LC-MS: (Cnioco6 1) Rt =0.263 mun, MS (M-56+1 = 160.2)

Ilpumep 3A
Tper-Oytun  3-[4-(3tokcukapOonun)-5-(Tpudropmern)- 1 H-nupazon-1-wn|nunepunus-

1-kapOokcunat (paremar)

HeC
HaC )N FF
HsC o
N
Ne )P
0O
\\

Tper-Oytun 3-ruppa3uHONUINIEPUANH-1- YKCYCHOH KHCIOTHI KapOokcumar (mpumep 2A,
945 1, 3,43 monb) B sTaHoje (20 i) obpabareiBaiu 3T 2-( 3ToKcuMmerwieH )-4,4,4-tpudrop-3-
okcoOyTtanoaroM ( 907 r, 3,78 momnp). Ilonyuennyro cmech nepemerinBanu 16 gacoB npu 25°C,
pa30aBIsIM HACBHIIEHHBIM PACTBOPOM ruzpokapdonara Hatpus ( 2,0 1) 1 KOHIEHTPHPOBAIU 10 ~
5,0 n. IonyuenHyro cmech paszOasisut Bomoit (5,0 J1) u skcTparupoBayu staneraroM (5,0 ).
Opranmueckyro (asy NpOMBIBAIM HACHIMEHHbIM pacTBOpoM xJjopuaa Hatpus (5,0 m) wu
BeimapuBaiy.  Ocratok  oummanu  Qupm-xpomartorpaduer  (CHIMKarenb,  METPOJEHHbIHA
s¢up/stunanerar, 10:1), mony4ast 548 r (Bbxon 41%) yKa3aHHOTO B 3ar0jIOBKE COSTUHEHUSI.

"H-AMP (400 MI'u, CDCl3) 6 [ppm]: 7.90 (s, 1H), 4.33 - 3.09 (m, SH), 3.26 - 3.12 (m, 1H),
2.89 -2.61 (m, 1H), 2.35 - 2.05 (m, 2H), 1.98 - 1.78 (m, 1H), 1.71 - 1.51 (m, 1H), 1.50 - 1.37 (m,
9H), 1.32 (m, 3H)

Ilpumep 4A

Itun-1-(munepunus-3-nin)-5-(tpudropmerin)-1 H-nupaszon-4-kapOokcunar (pauemar)

HN ) FF

CHs

Tper-Oytun 3-[4-(3Tokcuxapborun)-5-(tpudropmernn)-1H-nupazon-1- ni|nunepuaus-1-

kapOokcmiar (mpumep 3A, 548 r, 1,40 monb) oOpabaTblBaii PacTBOPOM XJIOPOBOIOPONIA B
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nnokcarne (4 M, 2,38 i), nepememmnBanu 2 vaca npu 25°C u ynapusaimu. OCTaTOK MOBTOPHO
pactBopsm B 1,0 11 Bomsl U 3kctparuposaiy MTBE (500 mn x 1). Bognyro ¢asy oraemsun u
noommnu 10 pH 8-9 HackumenHelM pacTBOpoM ruapokapOoHara Harpus. Bopnyroo dasy
sKkcTparupoBaiu auxiopmeraHoM (1,0 1 x 2) u oObenuHEHHbIE OPraHUYeCKUe CJIOU IMPOMBIBAIU
HACBIIEHHBIM PacTBOPOM XJyiopuaa Hatpust (1 1), cymmnm Hag cyib()aToM HaTpHs U BBITAPUBAIIH,
nofydast 325 r (Berxon 80%) yka3aHHOTO B 3arOJIOBKE CJIOKHBIMH.

LC-MS: (Crioco6 1) Rt =0.955 mun, MS (M +1) =299.2.

JBa sHaHTHOMepa pasaersui ¢ momoiubio SFC [325 1, kononka: Phenomenex-Cellulose-2
(250 mm x 50 MM, 10 mMrm); asroeHt: CO; /( Metanon + 0,1% BoxHBIH pacTBOp amMmuaka); 75:25,
4,5 mus; 1400 muH]| ¢ nonydenuem 103,0 r sHanTHomepa 1 (mpumep SA) u 110,1 r sHaHTHOMEpA 2

(mpumep 6A).

Ilpumep SA

Otun-1-(munepuans-3-ni)-5-(tpudropmerni)- 1 H-nmupazon-4-kapOokcunaT (3HaHTHOMED

1)

Ycnosust pasaeneHus cM. B ipumepe 4A.

Anamutuueckast SFC: R (= 1,345 mun, ee = 99% [Kononka Ilemmomno3a 2-3: 50 x 4,6 MM,
amoeHt: CO, /[ metanon + 0,5% nustunamuH]: ot 95:5 no 60:40, ckopocth noroka: 3,0 MiI/MuH;
temmneparypa: 35°C; YD-obHapyxkenue: 220 HM, npotuBoaasienue 100 Oap].

LCMS (Crocob 2), R¢=0.906 mun, MS (M +1) =292 1.

'H-AMP (400 MI'y, CDCl3) & [ppm]: 7.89 (s, 1H), 4.50 - 4.47 (m, 1H), 431 - 4.25 (m, 2H),
3.24 - 3.05 (m, 4H), 2.70 - 2.67 (m, 1H), 2.10 - 2.02 (m, 2H), 1.92 - 1.79 (m, 1H), 1.74 - 1.56 (m,
1H), 1.31 (t,J=72Tu, 3H).

IIpumep 6A
Otun-1-(munepuans-3-ni)-5-(tpudropmerni)- 1 H-nmupazon-4-kapOokcunar (3HaHTHOMED

2)
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VYcnoBust paszeneHus cM. B ipuMepe 4A.

Anamutuyeckast SFC: R (= 1,071 mun, ee = 99% [Kononka Ilemmomno3a 2-3: 50 x 4,6 MM,
amoent: CO;, /[ metanon + 0,5% nudtunamuH]: oT 95:5 no 60:40, ckopocTh motoka: 3,0 MjI/MuUH;
temneparypa: 35°C; YD-obHapyxkenue: 220 HM, npotuBoaasienue 100 Oap].

LCMS (Crocob 2), R¢=0.906 mun, MS (M +1) =292 1.

'H-AMP (400 MI'y, CDCl3) & [ppm]: 7.91 (s, 1H), 4.58 - 4.41 (m, 1H), 4.35 - 4.23 (m, 2H),
3.70 - 3.56 (m, 1H), 3.31 - 3.12 (m, 2H), 3.11 - 3.02 (m, 1H), 2.75 - 2.62 (m, 1H), 2.15 - 2.02 (m,
2H), 1.92-1.79 (m, 1H), 1.74 - 1.56 (m, 1H), 1.33 (t,./=7.2 'y, 3H).

Ilpumep 7A

2-6pom-4-x5op-1-[(4-meTokcueHnIT ) METOKCH | OEH30J1

Cl

Br

O
H3C

PactBop 2-6pom-4-xnopdenona [CAS Ne 695-96-5] (10,0 r, 48,2 mmonb) B anerone (75
mut) obpabareiBanu kapbonatom kanusi (13,3 r, 96,4 mmonb) u wonunom kamust (12,0 mn). r, 72,3
mMMonb) U 1-(xjmopmermi)-4-mertokcuOensonom (7,55 1, 48,2 mmonb). I[lonmydeHHyro cmech
nepememmBaid 19 wacop mpu 70°C. PeaknmoHHYIO cMech pa30aBIsUId BONOW M JIBAKABI
SKCTparupoBaiu STinaneratoM. OObeANHEHHbIE OPTaHWYECKHe CIIOW CYLIMJIM Haj CyJb(aTom
HaTpusi W BbimapuBaiu. Ocratok ounmany ¢iou-xpomarorpadueli (CUiMKareib, TPaIueHT
LUKJIOTeKCcaH/aTuaneTar), monydasi 13,8 r (Bbxon 86%) yKa3aHHOTO B 3ar0OJIOBKE COSUHEHUSI.

LC-MS (Cmocob 4): Ry =2.48 mun; MS (ESIneg): m/z =324 [M-H]

"H-AMP (600 MI'u, DMSO-d6) 6 [ppm]: 3.349 (10.98), 5.124 (16.00), 6.949 (0.87), 6.954
(8.36), 6.957 (2.68), 6.965 (2.83), 6.968 (8.92), 6.973 (1.00), 7.218 (5.23), 7.233 (6.21), 7.380
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(0.90), 7.384 (7.80), 7.399 (7.44), 7.402 (4.47), 7.406 (3.89), 7.417 (3.04), 7.421 (3.07), 7.697
(6.51), 7.702 (6.34).

IIpumep 8A
Ortun-1-[ 1-{5-xnop-2-[(4-meTokcupeHnT)MeTOKCH | peHI  TunepuaAnH-3-1i|-5-

(TpudTopmermn)-1H-nupazon-4-kapbokcunar (3HanTHOMED 1)
Cl
0]
F
N r
/A

)
o) \—CH
“CH;, O ®

B armocdepe aprona pactsop atun 1-[munepunun-3-un]-S-(tpudropmern)- 1 H-nmupazor-
4-xapOokcunara (MONy4eH aHAIOTHYHO mpuMepy SA, snantnomep 1, 75,0 T, 257 mmonb) u 2-
opom-4-xsop-1-[(4-meTokcudpenmn)MeTokcr |OeH30ma (MoyueH MO aHAJOTUU C MpUMEpoM 7A,
84,4 r, 257 mmonb) B 1,4-nuokcane (1,1 1) odpadareBanu Pdydbas (23,6 r, 25,7 mmons), rac-
BINAP (32,1 r, 51,5 mmonb) u kapOonatoMm me3us (252 r, 772 mmone). IlonydeHHyro cMmech
nepememuBan 3 aHa npu 100°C u oxjaxkganu 10 KOMHATHON TeMmmepaTypbl. PeaklnOHHYIO
CMecCh pa30aBIisI BOAHBIM pacTBOpoM xyopuna Hatpust (10%) m sTunauneraroM, QUIBTPOBAIH
Yyepe3 LeJUT U MPOMBIBAIH dTHIaneTaToM. BonHyto a3y ¢uibTpara OTAENSIIOT M SKCTParkupyroT
stunaneratoM. OObeMHEHHbIE OPTaHWYECKHe CJIOM NPOMBIBAIN BOAHBIM PAaCTBOPOM XJIOPHIA
Hatpusi (10 %), cymmnu Hax cyibdarom Harpus W BbimapuBajiu. OCTaToK ouumand (uai-
xpomatorpadueii (Cuiukarenb, TPaJUeHT AUXJIOPMETaH/TeTpojerHblii 3¢up), nonyyas 119 r
(BbIXO7 71%) YKa3aHHOTO B 3ar0JIOBKE COCIIHEHHSI.

LC-MS (Criocob 4): R, = 2.81 mun; MS (ESIpos): m/z = 538 [M+H]"

Ipumep 9A
Itun-1-[1-(5-xn0p-2-rugpokcud eHnn)munepuans- 3 -mi|-5-(rpudropmernn)- 1 H-

nupasoi-4-kapookcunar (3HanTHOMED 1)
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Cl
N
OH
F
N F
NI
\ [/ F
o
S \—CHj,

PactBop st 1-[1-{5-xn0p-2-[(4-MeTOKCHUDEHMT)METOKCH |(PEHUI | TUTIEPUANH-3 -1 |-5-
(TpudTopmerin)- 1 H-mupazon-4-kapbokcunara (npumep 8A, Duantuomep 1, 119 1, 221 mmons) B
muxyopmerane (1,8 1) obpabareBamu TpudropykcycHor kucimorord (170 mi, 2,2 monb) u
NOJTYYEHHYIO CMECh MEePEeMEIINBAIM 3 THS NMPU KOMHATHOH Temmeparype. PeaklMOHHYI CMecCh
OCTOPOJKHO TaCWJIM BOIHBIM pacTBOpoM ruapokapOoHara Harpusi (10 %) mo pH = 8. daswbr
paznemsui. OpraHWYecKWi CJIOM BBIMAPUBAIA W OCTAaTOK O4MINATH (udIu-xpomartorpadueit
(cunukarenb, rpaAleHT AUXJIOpMETaH/IeTponeHbl 3¢up), monydas 85 r (unucrora 90%, BbIXOA
92%) yKa3aHHOTO B 3arojIOBKE COSTUHEHUSI.

LC-MS (Criocob 4): R, = 2.47 vun;, MS (ESIpos): m/z =418 [M+H]"

Ilpumep 10A
Otun-1-[1-{5-xnop-2-[(tpudropmerancynbpoHmI)oKcH | peHII § TUIePUANH-3 -1 |-5-

(Tpudropmermn)-1H-nupazon-4-kapookcunar (3HanTHOMED 1)

Cl
: N
F O\\ Ko
S\\O F
F N
F N’ E
\ J F
(0]
o \—CHj

B armocgepe aprona pactop st 1-[1-(5-xsop-2- runpokcudenn)nmunepuans-3-mi|-5-
(TpudTopmermn)- 1 H-mupazon-4-kapbokcunara (mpumep 9A, snanrromep 1, 85,0 r, uncrora 90%,
184 mmozp) B puxnopmerane (520 mu) oxnaxnanu o -50°C u obpabaTbBany TPUITHIAMUHOM
(77 wmn, 550 wmmomb). K peakunuoHHONW cMecHm 1O KaruisiM  JI00ABISUTM  QHTHUAPUN
TpupTOpMeTaHCYITB(HOKUCIOTH (43 My, 260 MMOJIb) U TIOJTyYEHHBIN pacTBOp MepeMernuBaiy |1 gac
npu -50°C. PeakunonHy0 cMech pazOasisiiu auxiopmeraHoM (520 mun) u nensiHON Bomoi (590
wut). Bopsblit cnoli skctparupoBanu auxyopmeranoMm (520 mur). OObenuHeHHbIE OpraHHYECKUe
CIION ONWH pa3 MPOMBIBAIM JensHOH Bomoi (590 wmur), cyumnu Han Cyiab(aTtoM HaTpus u

BpimapuBas.  Ocrarok  ounmmanu  Qioui-xpomarorpadueld  (cuiukareiab, — TPaJUEHT
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OUXJIOpMeTaH/meTpoelinbii 3¢up), momydass 94 r (Bbxon 93%) yKa3aHHOTO B 3arojiOBKe
COETMHEHUSI.

LC-MS (Criocob 4): R = 2.79 mun;, MS (ESIpos): m/z = 550 [M+H]"

H-AMP (400 MI'u, DMSO-d6) 6 [ppm]: 1.259 (7.63), 1.271 (16.00), 1.282 (7.94), 1.771
(0.45), 1.779 (0.80), 1.786 (0.61), 1.793 (0.61), 1.800 (0.94), 1.807 (0.61), 1.821 (0.45), 1.932
(1.22), 1.955 (0.96), 2.099 (0.77), 2.106 (0.73), 2.120 (1.04), 2.126 (1.33), 2.138 (1.91), 2.820
(0.73), 2.825 (0.87), 2.841 (1.56), 2.845 (1.61), 2.861 (0.93), 2.865 (0.82), 3.140 (1.18), 3.159
(1.09), 3.186 (1.39), 3.204 (2.87), 3.222 (1.78), 3.318 (1.51), 3.324 (1.60), 3.336 (1.08), 3.342
(1.04), 4.247 (2.31), 4.259 (7.26), 4.270 (7.27), 4.282 (2.41), 4.669 (0.70), 4.679 (0.84), 4.686
(1.34), 4.694 (0.96), 4.704 (0.72), 4.711 (0.42), 7.286 (2.29), 7.290 (2.44), 7.300 (2.89), 7.304
(3.11), 7.415 (5.01), 7.430 (4.13), 7.457 (5.11), 7.461 (5.05), 8.123 (6.61).

Ilpumep 11A

Tper-Oytun  4-(4'-xnop-2'-{3-[4-(3Tokcuxkapbonmn)-S-(tpudropmernn)-1H-nupazon-1-

wi|nunepunuH-1-wn}[1,1'- Oudpennn]-4-un)nunepasun- 1 -kapbokcunar (3HaHTHOMED 1)

B atMmocdepe aproHa pacTBop STUI 1-[1-{5-xm0p-2-
[(TpudropmeTancy b OHIT)OKCH | (eHN | TunepuanH-3-mi|-S-(tpudropmernn)- 1 H-nupazomn-4-
kapOokcunara (mpumep 10A, sHantuomep 1, 92,1 r, 167 mmonb) u Tper-OyTin 4-[4-(4,4,5,5-
terpameTiii- 1,3,2-nrokcadoponan-2-mn)pern | nunepasus- 1 -kapookcmnara (78,0 r, 201 mMmorb)
B Tojyosie (840 mut) u stanone (840 mur) oOpabaThiBaJid BOIHBIM PAacTBOPOM KapOOHATa HATPHSI
(250 mn, 2,0 M, 500 mmonb) u Pd(PPhs)s (9,68 r, 8,37 MMONb) M TONYyYEHHYIO CMEChH
nepememuBaiy B TeueHue Houu npu 100°C. PeakmoHHYI0 CMeCh OXJIaXKAaTU 10 KOMHATHOM
TEMITEPATYpPhI, (PUIBTPOBAIN Hepe3 LEJNT, MPOMBIBAJIHM 3TUJIALETaTOM M Bbimapusamu. OcraTok
ounmamu (uam-xpomarorpadpueit (CHIHMKareNib, TPAAUEHT NETPOJeHHbINM 3(up/sTHUIaLneTar),
nojiydast 94 r (Beixon 85%) yka3aHHOTO B 3ar0JIOBKE COSTUHEHYIS.

LC-MS (Criocob 4): R, = 3.19 mum;, MS (ESIpos): m/z = 662 [M+H]"

"H-AMP (400 MI'u, DMSO-d6) 6 [ppm]: -0.008 (0.66), 0.008 (0.84), 1.038 (0.55), 1.088
(0.76), 1.232 (1.60), 1.250 (3.49), 1.268 (1.69), 1.419 (0.77), 1.431 (16.00), 1.989 (0.77), 2.957
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(0.43), 3.127 (0.91), 3.140 (1.32), 3.152 (1.09), 3.457 (0.99), 3.470 (1.25), 3.481 (0.88), 4.211
(0.45), 4.228 (1.43), 4.246 (1.38), 4.264 (0.43), 6.985 (1.10), 7.007 (1.20), 7.068 (0.79), 7.073
(1.06), 7.089 (0.49), 7.109 (0.80), 7.114 (0.69), 7.146 (1.34), 7.166 (0.65), 7.433 (1.33), 7.455
(1.19), 8.062 (1.56).

Ilpumep 12A
Otun 1-{ 1-[4-xnop-4'-(munepa3un-1-un)[ 1, 1'-6udennn]-2-un|nunepuaus-3-mun } -5-

(Tpudropmermn)-1H-nupazon-4-kapObokcunara ruapoxyaopun (3HanTuomep 1)

Cl
i O
F

/A
T

. I \—cH,

H

x HCI

PactBop  Tper-Oytun  4-(4'-xmop-2'-{3-[4-(3TokcukapOonmn)-S-(tpudropmern)-1H-
nupason-1-mn Jmunepunus-1-un}[1, 1'-Oudennn]-4-un)nunepasus-1-kapookcunara (npumep 11A,
sHantuomep 1, 93,0 r, 140 mmonb) B nuxjopmerane (290 mu) oOpabaTeiBanu pacTBOPOM
XJIopoBozopoza B auokcane (350 mi, 4,0 M, 1,4 monb) 1 nepeMernrBaiy 3 4aca Npu KOMHATHOM
TeMIieparype. PeakimoOHHyI0 CMech BBIMAPUBAJM, & OCTATOK BhinapusBaiu coBmecTHO ¢ MTBE,
nosty4asi 95 r (KOJIMYECTBEHHO) YKa3aHHOTO B 3arojIOBKE COCIMHEHHsI, KOTOPOE HCIOJIb30BAIN HA

CIenyromen cranuu 0e3 TOMONHUTEIbHOW OYUCTKHY.

LC-MS (Crioco6 4): Ry = 1.97 mun; MS (ESIpos): m/z = 562 [M+H]"

IIpumep 13A
Otun 1-[1-{4-xnop-4'-[4-(2-meTrnnponmn)munepasud- 1 -mn|[ 1,1'-0Oudernn]-2-

W} TUnepuanH-3-mi|-5-(tpudropmernn)- 1 H-nmupazon-4-kapOokcunar (3HanTHOMEp 1)
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Pacteop ostun  1-{1-[4-xn0p-4'-(munepazun-1-nn)[ 1,1'-6udennn]-2-wn jnunepuaun-3-
wi}-5-(rpudropmern)-1H-nupaszon-4-kapbokcunara TUAPOXJIOpUIA (mpumep 12A,
sHautuomep 1, 950 1, 150 wmmome) B TI'® (1,8 1) obpadareBamm N,N-
mumsonpormmTuaaMuaoM (100 mi, 600 mmonb) u 2-metmnmnponanaiem [CAS No. 78-84-2]
(53,9 r, 748 mmonp) m mepeMemnBanM | Wac mMpW KOMHAaTHOW Temmepartype. JloOapnsm
Tpuanerokcuboprunpun Hatpus (127 r, 598 MMonb]) 1 noayueHHYO cMech nepemMernuBaiy 18
4acoB NPH KOMHATHOW Temmeparype. PeakunoHHY0 cMech pa30aBisuid BOOHBIM PacTBOPOM
ruapokapbonara Hatpus (10%) u Tpwxabl skcTparupoBanu stuianeraroM. OObeqUHEHHbIE
OpPTaHUYECKHE CJIOW TPOMBIBAJIM HACBILIIEHHBIM PAaCTBOPOM XJIOPHIA HATPHs, CYIIWIM Hax
cynbarom Hatpus u BbimapuBanu. OcraTtok ounmaimu Qudiu-xpoMatorpadpuei (CHUiIMKarens,
rpafueHT NeTponeitHblil a¢up/sTunanerar), noiay4qas 78 r (Berxon 84%) yka3aHHOTO B 3ar0JIOBKE
COEIMHEHUsI.

LC-MS (Cnoco6 4): Ry = 2.03 mun; MS (ESIpos): m/z =618 [M+H]"

'H-AMP (600 MI'u, DMSO-d6) 6 [ppm]: 0.827 (0.53), 0.839 (0.55), 0.867 (0.66), 0.871
(0.81), 0.883 (15.73), 0.894 (16.00), 1.041 (0.92), 1.090 (1.35), 1.241 (4.62), 1.252 (9.48), 1.264
(4.77), 1.554 (0.58), 1.575 (0.64), 1.753 (0.80), 1.775 (0.81), 1.786 (0.63), 1.798 (0.90), 1.809
(1.08), 1.820 (0.88), 1.831 (0.48), 1.889 (0.64), 1.895 (0.58), 1.909 (0.66), 1.916 (0.63), 1.988
(0.94), 1.998 (0.79), 2.015 (0.59), 2.085 (4.57), 2.097 (4.16), 2.467 (3.65), 2.476 (5.06), 2.483
(4.05), 2.595 (0.61), 2.612 (1.08), 2.615 (1.10), 2.631 (0.59), 2.937 (0.86), 2.955 (1.65), 2.972
(0.98), 3.073 (0.84), 3.093 (0.80), 3.156 (3.65), 3.164 (4.72), 3.172 (3.66), 3.212 (0.97), 3.227
(0.83), 4.221 (1.39), 4233 (4.19), 4.245 (4.15), 4.256 (1.41), 4.362 (0.49), 4.379 (0.85), 4397
(0.49), 6.949 (3.70), 6.963 (3.93), 7.060 (2.66), 7.063 (3.31), 7.082 (1.52), 7.085 (1.15), 7.095
(2.12), 7.099 (1.92), 7.141 (3.61), 7.154 (2.29), 7.411 (4.15), 7.426 (3.95), 8.049 (4.51).

BKCHepl/lMeHTa.ﬂbHaﬂ HacTh — HWWUIOCTPATHUBHBIEC COCANHCHUSA

IIpumep 1
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1-[1-{4-Xn0p-4'-[4-(2-meTunnponun)nunepa3us-1 -wi|[ 1,1'-Ondennn|-2-un } nunepuaus-

3-un]-5-( pudTopmernn)-1H-nmupaszon-4-kapboHosas kucnora (3HaHTHOMEp 1)

Q

\/

EJ

Hj

Cl

CHj

Bonnbiii pactsop rumpokcuna gutust (1,2 n, 1,0 M, 1,2 monb) noOaBnsii K pacTBOpY
stun 1-[1-{4-xnop-4'-[4-(2- merunnpormn)nunepasud -1-un] [1,1'-Oudennn]-2-un jnunepunus-
3-mi]-5-(tpudropmernn)-1H-nmupazon-4-kapobokcunara (mpumep 13A, sHantomep 1, 77,0 T,
125 mmonp) B cmech TI'®/meranona (9:1) (1,5 m). IlomydeHHYIO CMeCh IMEpEeMEINMBAIH B
TE€YeHHWEe HOYM IPH KOMHATHOM TeMmepaTrype W monkucimsuii a0 pH~2 BomHBIM pacTBOpOM
COJSTHOM KHUCNOTHI (2 H.). PeaknnoHHy0 cMech pasdaBisiim nuxiopMmeraHoM. OpraHUYecKui
CJIOM TPOMBIBAJIM BOXOH M BbIMApHBANM, NOJdydas 74 T (KOJIMYECTBEHHO) YKa3aHHOTO B
3arojIoBKe COEAMHEHUs, KOTOPOE€ HCIOJIb30BAJIU HAa CIEAYOUel cTamuu 0e3 MOMOIHUTENbHON
OYHUCTKH.

LC-MS (Cnioco6 4): Ry = 1.74 mun; MS (ESIpos): m/z = 590 [M+H]"

"H-AMP (600 MI'y, DMSO-d6) 6 [ppm]: 0.830 (0.48), 0.841 (0.49), 1.009 (16.00), 1.020
(16.00), 1.045 (0.89), 1.094 (1.29), 1.187 (0.45), 1.363 (0.58), 1.528 (0.64), 1.549 (0.68), 1.750
(2.54), 1.755 (2.82), 1.760 (5.81), 1.766 (2.92), 1.771 (2.27), 1.919 (0.75), 1.926 (0.61), 1.940
(0.72), 1.946 (0.67), 2.003 (0.92), 2.019 (0.59), 2.105 (0.70), 2.117 (0.84), 2.128 (0.67), 2.579
(0.64), 2.863 (1.29), 2.981 (1.01), 2.998 (1.83), 3.016 (1.09), 3.051 (1.01), 3.069 (0.93), 3.216
(1.08), 3.238 (1.70), 3.256 (1.35), 3.573 (0.51), 3.594 (2.25), 3.604 (4.74), 3.615 (1.96), 4.383
(0.57), 4.394 (0.64), 4.400 (0.96), 4.407 (0.64), 4.418 (0.51), 7.033 (4.04), 7.048 (4.15), 7.082
(3.12), 7.085 (3.80), 7.099 (1.74), 7.102 (1.19), 7.113 (2.42), 7.116 (2.08), 7.155 (4.12), 7.168
(2.53), 7.473 (4.69), 7.488 (4.22), 8.020 (5.33).

IIpumep 2
1-[1-{4-xn0p-4'-[4-(2-meTrnnpornmn)nunepasud- 1 -wi][ 1,1'-Ondernn]-2-nn  nunepuaus-

3-un]-5-(tpudropmernn)-1H-nupazon-4-kapOOHOBON KHUCIOTHI THAPOXJIOpUA (3HaHTHOMED 1)
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Cnoco6 A

PactBop 1-[1-{4-xnop-4'-[4-(2-meTrnnponwn)munepasud- 1 -mn|[ 1,1'-Oudennn]-2-
W} TUnepuanH-3-mi|-5-(tpudropmernn)- 1 H-nupazon-4-kapOoHoBoit  kucnotel  (mpumep 1,
sHaHTHOMep 1, 78,0 1, 132 mmonb) B amsTmiioBoM s¢upe (1,5 1) obpabatbiBamu pacTBOpOM
xjopoBogopona B amdTuiaoBoM 3dupe (150 mu, 150 wmu). mmons). IlonydeHHYHO CMecCh
nepeMeIlnBaii B TEYCHHE HOYM NMPU KOMHATHOW TeMIepaType W yhapuBaiu, mony4as 82 r
(KONTMYECTBEHHO) YKA3aHHOTO B 3arOJIOBKE COSAMHEHMSI.

LC-MS (Cniocob 4): Ry = 1.77 mun; MS (ESIpos): m/z = 590 [M-HCI+H]"

'H-AMP (400 MI'u, DMSO-d6) 6 [ppm]: -0.839 (0.40), 1.013 (0.67), 1.029 (15.68),
1.039 (16.00), 1.057 (0.67), 1.081 (1.77), 1.092 (3.56), 1.104 (1.68), 1.360 (0.54), 1.520 (0.54),
1.540 (0.60), 1.741 (0.73), 1.750 (0.52), 1.761 (0.83), 1.921 (0.56), 1.927 (0.52), 1.941 (0.61),
1.947 (0.58), 2.004 (0.77), 2.020 (0.52), 2.147 (0.46), 2.158 (0.88), 2.169 (1.10), 2.180 (0.89),
2.192 (0.47), 2.578 (0.57), 2.984 (0.91), 2.995 (1.90), 3.004 (3.37), 3.016 (1.95), 3.044 (0.88),
3.062 (0.77), 3.119 (0.77), 3.125 (0.78), 3.135 (1.02), 3.145 (0.85), 3.151 (0.86), 3.244 (0.80),
3.258 (0.71), 3.361 (1.04), 3.368 (0.87), 3.380 (3.28), 3.391 (1.89), 3.403 (1.41), 3.570 (1.41),
3.589 (1.33), 3.603 (0.52), 3.785 (0.79), 3.814 (0.99), 3.838 (0.75), 4.383 (0.46), 4.394 (0.53),
4.400 (0.79), 4.407 (0.55), 4.418 (0.46), 7.055 (3.42), 7.070 (3.66), 7.085 (2.44), 7.089 (3.02),
7.105 (1.54), 7.108 (1.13), 7.118 (2.11), 7.121 (1.92), 7.157 (3.63), 7.171 (2.19), 7.485 (3.98),
7.500 (3.68), 8.023 (4.23), 10.650 (0.49).

Cnoco0 B
Otun 1-[1-{4-xnop-4'-[4-(2-meTunnponmn)munepasud- 1 -mn|[ 1,1'-Ondennn]-2-
W} TunepuanH-3-mi|-5-(tpudropmernn)- 1 H-nupazon-4-kapOokcunar (ToTyueHHBIH o

aHanmornu ¢ mpumepoMm 13A, snantuomep 1, 149 wmr, 241 MKMONB) PacTBOPsUIM B CMECH
TI' ®/>Tanon (6,3/0,63 mu). Jobasnsanun 1 M BoaHbIi pacTBOp ruapokcuna qutus (2,4 mu, 2.4
MMOJIb) U CMEChb IepeMeIlMBaji B TE€YEHHE HOYM NPU KOMHATHOW Temmeparype. Cmech

BBIMIAPUBAJIH, 3aTeM MONKUCISUIM M OYHINAIN C MOMOLIbI0 mnpernapatuBHO BIXKX (kononka
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RP18, rpaguent auneronutpwi/Boma ¢ poOasineHuem 0,1% TFA). ®pakumm mnpoaykra
OOBEUHSIN U BBINAPUBAJIH. 3aTEM OCTaTOK PACTBOPSUIM B aleTOHUTpuIe, cMemusamu ¢ 0,1 M
COJSTHOM KHCJIOTOH B JAMOKCaHe, THIaTelbHO BbimapuBanu npu 30°C (Tpwxkabl) U 3aTeM
modpunusuposanu. [Tonyueno 130 mr neneBoro coenuHenus (85% OT TEOPETUUECKOTO BBIXOJA.

LC-MS (Crioco6 4): Ry = 1.81 mun; MS (ESIpos): m/z = 590 [M-HCI+H]"

'H-AMP (600 MI'y, DMSO-d6) 6 [ppm]: 1.014 (15.69), 1.025 (16.00), 1.522 (0.64),
1.543 (0.70), 1.747 (0.89), 1.769 (0.75), 1.916 (0.67), 1.935 (0.74), 2.003 (0.95), 2.020 (0.62),
2.133 (0.48), 2.144 (0.96), 2.155 (1.17), 2.166 (0.94), 2.177 (0.49), 2.588 (0.65), 2.605 (1.20),
2.624 (0.66), 2.968 (0.93), 2.986 (1.83), 3.006 (2.63), 3.017 (3.24), 3.027 (1.95), 3.052 (1.01),
3.070 (0.94), 3.115 (0.97), 3.133 (1.36), 3.148 (1.12), 3.230 (1.08), 3.251 (1.98), 3.273 (2.05),
3.292 (1.01), 3.578 (1.97), 3.597 (1.82), 3.800 (1.79), 3.823 (2.21), 3.841 (2.82), 4367 (0.59),
4385 (1.02), 4.403 (0.56), 7.051 (3.88), 7.065 (4.03), 7.092 (3.43), 7.110 (1.41), 7.123 (2.32),
7.155 (3.64), 7.169 (1.99), 7.486 (4.35), 7.501 (3.97), 8.028 (4.91), 10.135 (0.55).

[a]p™ = -68.23°, ¢ = 0.49 1/100 cM’, TPUXJIOPMETAH.

CpasHureanubii npumep 174 (W02012/058132)

1-{1-[4-Xn0p-4'-(4-umKIonponuIMeTIIIUnepa3uH- 1 -un) [ Ondennn]-2-wn | nupuans-3-
wi} -S-(rpudropmern)-1H-nupaszon-4-kapboHoBast Kuciora

Cl

v

CoenuHeHne CHUHTE3MPOBAIM B COOTBETCTBUU C IHpolenypamy, onucaHHeiMd B WO

2012/058132 (sxcriepuMeHTaIbHast 4acTh, CTP. 58-84).

B. Ouenka dapmakonornyeckoii 3¢ dekTuBHOCTH M (HapMAKOKHHETHYECKOr0

H[!Og}l/l.]'lﬂ

Hcnonb3yroTest CIeayone COKpaLeHus:

ATP aneHosuHTpUdOCchar

Brij35 TIOJTMOKCUATUIIEH(23 )ay puitoBbIii 3¢up
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BSA OBIUUIT CBIBOPOTOYHBIN aNbOYMHUH
DTT IUTHOTPEUTOI
TEA TPUSTAHOJIAMUH

Buojornyeckue uccie10BaHusi

IIpumepel 3KCHEPUMEHTOB MO TECTUPOBAHWIO, OMMCAHHBIE B HACTOSILEM JOKYMEHTE,
CIy)kaT JuId WUIOCTPALMKM HACTOSINEro M300peTeHHs, M Hacrosllee HW300peTeHne He
OrpaHUYMBAETCS MIPUBEIEHHBIMH IIPUMEPAMU.

Crnenyromue aHanu3bl MOTYT OBITh HMCIOJB30BAHBI U WLTIOCTPALMH KOMMEPYECKOTO
NPUMEHEHHSI COETMHEHUH COTJIACHO HACTOSIIEMY M300pETEHHIO.

[Tpumepsl TECTUPOBAIH B BBIOPAHHBIX OHOJOTMYECKUX aHATH3aX OIUH UM HECKOJIBKO Pas.
ITpr MHOTOKpPaTHOM TE€CTHPOBAHHMHU JAHHBIC MPEICTABISIIOTCS JTHOO KaK CPEeIHUe 3HAUCHUs, JTHOO
KaK Me/IMaHHble 3HAUEHUs], IPU 3TOM

® CpedHee 3HAYCHHE, TAaK)KE€ HA3BIBAEMOE CPEAHUM apHU(PMETHYECKUM 3HAUCHUEM,
NPEeACTaBIIsIeT COOOM CyMMOI TIOJTYYeHHBIX 3HAUYEHUH, pa3IeIeHHONW Ha KOJIMYECTBO UCITBITAHUM, U

® CpedHee 3HAYEHUE MPEACTABIsIeT COOOW CpemHee YWCIO TPYIbl 3HAYEHUH NpH
PAaHXUPOBAaHUU B TOpsAKE Bo3pacTaHus wiu yOpBaHus. Ecnm konmmdecTBo 3Ha4YeHuil B Habope
JIAaHHBIX HEYETHOE, MEANAHON SABIIAETCS cpenHee 3HaueHne. Ecnm konndecTBo 3HaueHmii B Habope
JaHHBIX YETHOE, MEAMaHa IPEACTaBiIseT COOON cpenHee apuPMETHUECKOE IBYX CPEIHHX
3HAYEHUHN.

IIpumepr! CUHTE3UPOBAIN OAMH WM HECKOJBKO pa3. [Ipy MHOrOKpaTHOM CHHTE3€ NaHHbIE
OMOJIOTMYECKNX ~AHAIW30B MPEACTABISIIOT COOOW CpedHWE 3HAUeHUs, pPACCUMTAHHBIE C
UCTIOJIb30BaHHEM HA0OPOB IAaHHBIX, TOJYYEHHBbIX NMPH TECTHPOBAHMHM OIHOM WJIM HECKOJBKUX
CUHTETHYECKUX MMAPTUIL.

AKTHUBHOCTb COEIMHEHHUH COTJIACHO HACTOSIIIEMYy M300pETEHHIO i1 Vifro MOXeT ObITh
MPOAEMOHCTPUPOBAHA B CIEAYOLINX aHAIU3AX.

DapMakoJIOrHYecKoe AeHCTBHE COSAMHEHNH COTJIACHO HACTOSAIIEMY H300PETEHHIO MOXKHO

MNPpOACMOHCTPUPOBATH B CICAYIOIINX aHAJIN3aX:

B-1.Bausinue HAa PEKOMOHMHAHTHYVIO PENOPTEPHVIO KJETOYHVIO JIMHHUIO

F'YAHWJIATIHKJIA3bI

KnerouHyo akTHBHOCTb COEIMHEHHH COTJIACHO HACTOSIIIEMY U300PETEHHUIO ONPENeIsuiu ¢
UCTIONIb30BAHNEM PEKOMOWHAHTHOH PENOPTEPHON KIIETOUYHON JIMHUM TYaHHJIATHUKIIA3bL, Kak

orucano B F. Wunder et al., Anal. Biochem. 339, 104-112 (2005).
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Penpesenrarusubie 3Hauennss MEC (MEC = munnManbHas 3pQekTuBHas KOHLIEHTPALHST)
u 3HadeHus: ECsy (momoBuHa MakcuMmanbHOH 3(G¢EKTHBHOM KOHLEHTpPALMH) Uil COENUHEHUH
COTJIACHO HACTOSIEMY W300pETeHHIO TMOKa3aHbl B TabJHLEe HUXKE (B HEKOTOPBIX CIydasX Kak

CpemHUe 3HAUEHUs! U3 OTJENbHBIX OIMpeesIeHH):

Tabamua 2:
IIpumep MEC [EM] | ECs[HM]
1 6.5 40
2 2.2 11.0

B-2. Cocynopacmupsirommii 3¢ dexT in vitro

KponnkoB yMepIupisut mox riyOOKHM HApKO30M M OOECKPOBIUBAIN. AOpPTY yIAJISIIH,
OCBOOOXKIAM OT TPWIMIIIEH TKaHW W Pa3fesisuld Ha KOJbLla IIMPHHOW 1,5 MM, KOTOpbIE IO
OTAENBHOCTH TOMEINANIH TION TPENBAPUTENbHBIM HANpPsDKEHHEM B BAaHHOYKH JJISI OPTaHOB
obbemMoM 5 mu ¢ OapboTupoBaHHBIM KapOoreHoMm pactBopoM Kpebca-Xencenetita npu 37°C,
UMEIOLIMMH CIIeAyomui coctaB (kaxaoe B MM): xjopun Harpust: 119; xnopun kamms: 4,8,
OUTUAPAT XJIOpUaa Kanmblust: 1; remraruapar cyibgara maraus: 1,4; nuruapodocdar kamws: 1,2;
OukapOoHar Hatpus: 25; rmoko3a: 10. JInst co3maHMs COKpAaIleHUsl B BaHHY KyMYJISITHBHO
nobasnsn peHwdGpUH B Bo3pacTaromell KoHmeHTpauuu. Ilocie HECKOJbKUX KOHTPOJIbHBIX
LIMKJIOB B K&KIOM IOCJEAYIOIEM OIbITe JO0aBJISAIN HCCIEAYEMOe BEIEeCTBO B BO3pacTarolneit
7103€ ¥ CPAaBHHUBAJIM BEIMYHNHY COKPAIIEHHS C BEIMUNHON COKpAIEHNs], IOCTUTHYTOH B MOCIIEAHEM
NpeabIIyieM OmbITe. JTO HCIONb30BAIM AJISI pacyera KOHLEHTPALMH, HEOOXOOUMOW Juis
CHIDKEHHUSI BEJIMYMHBI KOHTPOJIbHOTO 3HadeHus Ha 50% (3nauenme ICsg). CtanmapTHbIi 0O0BEM

BBEZEHUs COCTAaBJIsUT S MKIT, conepykanne DMSO B pactBope cootBercTByeT 0,1%.

B-3.U3mepeHue apTepHAJILHOIO AABJCHHS HA AHECTE3HPOBAHHBIX KPbICAX

Camuos kpeic Wistar ¢ maccoii Tena 300-350 r anecTesuposamu TuoneHTanoM (100 mr/kr
BHyTpuOpromnHHO). Ilocne Ttpaxeoromun B OEIpeHHYHO apTEpPHI0 BBOIMIM KaTeTep Ul
U3MEPEHHUs APTEPUAIbHOTO JaBJIeHUs. 1TecTUpyeMble BEleCTBa BBOIWIN B BHJI€ PACTBOPOB JIHOO
TIePOPANILHO Yepe3 JKeyIOYHbIN 30HA, 00 BHYTPUBEHHO uepe3 OenpeHHyro BeHy (Stasch et al.

Br. J. Pharmacol. 2002; 135: 344-355).
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B-4.Panuorenemerpuyeckoe H3IMEpeHHE AaAPTEPHAJLHOI0 AABJEHHH V KpPbIC €O

COOHTAHHOH rHNepTeH3Her B CO3SHAHUH

Kommepueckun  nmoctynmHyro — cucremy  tenemerpun ot DATA  SCIENCES
INTERNATIONAL DSI, CIIA, ucnosnb3oBaiu Al U3MEPEHUS apTEPUAIBHOTO IABJIECHUS Y
HAXOMSILIUXCS B CO3HAHUHU KPBIC, OTIMCAHHBIX HIKE.

Cucrema coCTOUT U3 3 OCHOBHBIX KOMITIOHEHTOB:

UMILIAaHTHPYEMbIE TIepeIaTINKH (TeJeMeTpruecKuil mepenaruuk Physiotel®)

npueMHuKkd (mpueMHHK Physiotel®), koTOpble NOIKIIOYEHbI Yepe3 MYJIBTUILIEKCOp
(matpuna oomena nanaeivu DSI 2.0) k

KOMIBIOTEPY AJisl cOOpa TaHHBIX.

Cucrema TeneMeTpuH TO3BOJSIET HEMPEPbIBHO PErHCTPUPOBATH KPOBSHOE MABIICHUE,
YaCTOTY CEPIAEUHBIX COKPALICHUH U IBIKEHHS TeJa )KUBOTHBIX B X MPUBBIYHON cpene 0OUTaHusI.

JKuBOTHBIN MaTepuan

HccnenoBanusi MpOBOAMIIM HA B3POCIHBIX CaMKaxX KpPbIC CO CIIOHTAHHOHM THITEPTeH3HEH
(SHR Okamoto) ¢ maccoit Tena > 200 r. SHR/NCrl ot the Okamoto Kyoto School of Medicine,
1963, mpencrasnsmn coboil ckpemuBanue camuoB Kpbic Wistar Kyoto ¢ cHIbHO HOBBIIIIEHHBIM
KPOBSIHBIM JaBJICHHEM M CAMOK KpPBIC CO CJIerKa IOBBIIIEHHBIM KPOBSHBIM JIaBJIEHHEM M ObUTH
nepenans! mpu F13 B the U.S. National Institutes of Health.

ITocne WMIITAHTALUM TPAHCMUTTEPA SKCIEPUMEHTAJbHbIE S>KUBOTHBIE COMAEPKAIH IO
OHOMY B MAaKpOJIOHOBBIX kiieTkax Tuma 3. OHM uMenu CBOOOAHBIA JOCTYH K CTaHAAPTHOMY
KOpPMY U BOJIE.

PuTM ieHB/HOYb B HKCIIEPUMEHTAIbHON J1a00paTOpHH MEHSUICS OCBELEHHEM TTOMEIIeHHS
B 6:00 1 19:00.

WmmnanTanms nepenaTdauka

HD S 10 xwuwpyprudeckm UMIUIAHTHPOBAJIA B  ACENTUYECKUX  YCIIOBUSX
5KCIIEPUMEHTAJIBHBIM SKUBOTHBIM 10 MEHbIIEH Mepe 3a 14 aHel 10 nepBOro 3KCNEPUMEHTAIBHOIO
UCTIONB30BaHMs. JKUBOTHBIX, 00pabOTAaHHBIX TaKUM OOpa30M, MOXKHO HCIIOJIB30BATh MOBTOPHO
NIOCJTE 3aKUBJICHUS PAaHBI U IPYIKUBIICHHSI UMITIAHTATA.

JUIsi MMIUIAHTAIMK JKUBOTHBIX HATOINAK AHECTE3UPOBaIHM H30(iaypaHoM (pUMaaHMIIoBast
aHaNbre3us), Opwin U Ae3MHPUIMPOBATN OONBINYIO0 HacTh KHUBOTA. [locie BCKpbITHS OprOIIHON
MOJIOCTHU IO OEJION JINHUM 3aITOJTHEHHBIN JKUIKOCTHIO M3MEPHUTENBHBIN KaTeTep CUCTEMbI BBOIWIIN
B HHUCXOISLIYKD aOpTy B KPAHUAJIBPHOM HANpaBJI€HWH BbIlle Oudypkaunu U (PUKCHPOBAIN
TkaHeBbIM KiieeM (VetBonD TM, 3M). Kopniyc Tpancmurrepa GpukcupoBain BHYTPUOPIOLUITHHHO K

MBIIIILE OPIOLTHONM CTEHKH, PaHy NMOCJIOWHO YIIMBAJIH.



84

Antubnoruk (ypcommkimua 10% pro inj., Serumwerk, sc) BBOAMIN MOCHE ONEpanyiy At
npodrIakTHKN HHYEKITHH.

BemecTtsa u pacTBOpbI

Ecnu He ykazaHO nHOe, uccieyeMble BeLecTBa BBOAWIIM NEPOPAIBHO Uepes3 JKeJTyA0UHbIN
30HJ TPYIIIE XXMBOTHBIX B KAKAOM ciy4ae (n = 6). B coorBercTBum ¢ 00beMOM BBeeHHS 2 MII/KT
Macchl Teja MCIBITYEMble BEIIECTBA PACTBOPSUIM B IMOAXOMAIIMX CMECSIX PAcTBOPUTENEH WIIH
cycrienguposaiu B 0,5% Tunose.

B kadecTBe KOHTPOJIS HCIIOIB30BAJIN TPYIITY KHBOTHBIX, 0OpaOOTAHHBIX PACTBOPUTEIIEM.

JKCcIepuMeHTallbHasL TIPOLIeypa

[TpucyTcTBYIOIMIT OIOK M3MEPEHUsI TEIEMETPHU ObUT CKOH(UTYPHPOBAH HA 24 KUBOTHBIX.
Kaxpiii 5KCIEpUMEHT 3aIMCBIBAIIH [10]] HOMEPOM SKCeprMeHTa (VIox MecsLl IeHb).

Kaxmoii 3 KpbIc C YCTPOHCTBOM, SKMUBYLIMX B CHCTEMeE, ObUla Ha3HauY€Ha OT/AEJbHAs
npueMHasi anteHHa (npueMHuk RPC-1, DSI).

NMnnaHTUpOBaHHBIE TEPENaTYNKH MOTYT AKTHUBHPOBATbCS W3BHE C  [TOMOLIBIO
BCTPOEHHOTO MAarHUTHOTO repekioyaresss. OHu ObUIH MEpeKiIoueHbl Ha Nepeaady B MPeAaBepun
JKCeprMeHTa. McmyckaeMble CHUTHAJIbI MOTYT OBITh OOHAapy»>KeHbl OHJIAWH CHCTeMOi cOopa
nanHbIX (Physio Tel HD, DSI) u cootBercTByroummM odpasom obpaboranel. J[aHHBIE B KOXKAOM
Cllydae COXPaHSUINCH B (aiisie, CO3MaHHOM JUTSI 3TOH LENU U MMEIOIeM HOMEp SKCIIEPHMEHTA.

B cranpgapraon npouenype ans 10-CeKyHIHbBIX NEPUOAOB B KAKIOM CIIy4ae U3MEPSUIUCH!

CHCTOJIMYECKOe apTepuaibHoe aasieHue (SBP)

AMACTOJIMYECKOe apTepraibHoe nasieHue (DBP)

cpenHee apTepuaibHoe AasieHue (MAP)

4yacTora cepaeuHbix cokparenuii (HR)

aktuBHOCTH (TEMP).

[Tony4yeHne W3MEpEeHUI TOBTOPSUIM TIOA KOHTPOJEM KOMIBIOTEpAa C S-MUHYTHBIMH
uHTepBaNamMu. McXOnHble JaHHBIE, TIONyYeHHbIE Kak aOCONIOTHbIE 3HAYEHUs, ObLIH
CKOPPEKTHPOBaHbl Ha JUarpaMMme C TEeKYLIMM H3MEPEHHbIM OapOMETPUYECKUM aBIICHUEM
(Ambient Pressure Reference Monitor; APR-1) u coxpaHeHbl Kak HWHIUBHIyaJIbHbIE IaHHBIE.
JlanbHele TeXHUIeCKue MoapoOHOCTH MPUBEASHBI B OOIIMPHON JOKYMEHTALUH OT KOMITAHUH-
npousBonutens (DSI).

Ecimn He yka3aHO MHOE, TeCTHpyeMble BEIeCTBA BBOAWIM B 9 4acoB yTpa B JI€Hb
skcrneprMenTa. I[Tocie BBeieHUs MapaMeTphl, ONTUCAHHBIE BBILIE, U3MEPSUTH B TeUeHHE 24 4acoB.

Onenka

ITocne oOkOHuYaHMS SKCIIEPUMEHTa TMOJYYEHHbIE WHIWBUIYyaJbHbIE JAaHHbIE OBUIN

OTCOPTUPOBAHBI C HCIIOJIB30BAHUEM IPOrpaMMHOr0 obecnieueHus i aHannsza (Ponemah V 6.x).
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31ech mpeanoaarajoch, 4To MyCcToe 3HAYEHHEe NpencTaBisier coboii Bpems 3a 2 yaca 0 BBEICHUS,
NO3TOMY BBIOpPaHHBIN HAOOpP AAHHBIX OXBaTbiBaeT rnepuon ¢ 7:00 yTpa B A€Hb SKCIIEPUMEHTA 110
9:00 yTpa cienyrowmero aHs.

JlaHHbIe ObUTH CIJIaXKEHBI 32 33JaHHBII MEPUOA MyTeM ONpPEAEJICHHs CPEIHEero 3HAYCHUsI
(30-munyTHOE CcpenHee) W mepemaHsl B Buae (aiima Excel. Ha HocuTens wuHpOpManmu.
IlpenBapuTenbHO OTCOPTHPOBAHHBIE U CXKaTble TAakuM O0pasoM HW3MEpEHHble 3HAYeHUsI
nepeHocwuch B 1mabnonsl Excel u TaOymupoBanuchk. st Kakgoro mHS OSKCIIEPUMEHTA
TIOJTyYeHHbIE TaHHbIE COXPAHSIIHCH B CIIELMATBHOM (aiiie ¢ HOMEPOM dKCIepUMeHTa. Pe3ybTarsl
U TIPOTOKOJIbI MCIBITAHUI XPaHWIUCh B (ailyiax Ha OyMaskHOM HOCHTENe C COPTHPOBKOM MO
HOMepam.

Jlureparypa:

Klaus Witte, Kai Hu, Johanna Swiatek, Claudia Mussig, Georg Ertl and Bjorn Lemmer:
Experimental heart failure in rats: effects on cardiovascular circadian rhythms and on myocardial
B-adrenergic signaling. Cardiovasc Res 47 (2): 203-405, 2000, Kozo Okamoto: Spontaneous
hypertension in rats. Int Rev Exp Pathol 7: 227- 270, 1969; Maarten van den Buuse: Circadian
Rhythms of Blood Pressure, Heart Rate, and Locomotor Activity in Spontaneously Hypertensive
Rats as Measured With Radio-Telemetry. Physiology & Behavior 55(4): 783-787, 1994.

B-5.0npeaenienue (dhapMakoKHHETHYECKHX NapaMeTPOB 1ocj¢ BHYTPHBEHHOIO H

NnepopajibHOIr0O BB€JACHUSA

dapMaKOKMHETHYECKHE IapaMeTpbl COSAMHEHNUH COTJIACHO HACTOSIEMY H300pETeHUIo
OIpeAessuTl y CaMLOB Kpbic Wistar, W/Wil y CaMOK TOHYMX, W/WJIM y SIBAHCKUX MaKak, W/WUJIH Y
camuoB Mmbieli CD-1. BHyTpuBeHHOE BBelIeHHE B Cllyyae MbIIEH U KPBIC OCYIIECTBISUIU C
nomoiblo BupocnenudraHoit komnosunuu wiasmMa/ DMSO, a B ciyudae cobak U 00e3bsiH - €
nomoinplo  komnosuuuu  Boma/II21'400/3TaHon. Y Bcex BHAOB TMEPOpPATbHOE BBENEHUE
PAaCTBOPEHHOIO BELIECTBA OCYLIECTBIBLIM Yepe3 JKEJIYyIOUYHBbIH 30HA Ha OCHOBE COCTaBa
Bona/[13I'400/>Tanomn.

K ofpasuam coennHEHHMI COIJIACHO HACTOSINEMY H300PETEHUI0, KaTMOPOBOUYHBIM
obpasuaM u KBaM(HUKaTOpaM IO0ABISUIM BHYTPEHHUH CTAHIAPT (KOTOPBIH TaKke MOXET OBITh
XUMUYECKH HEPOACTBEHHBIM BEINECTBOM), IIOCJIE YEro IPOUCXOIMIO OCaXIeHHe Oenka ¢
noMoIIpl0 u30bITKa aneroHutpuia. JlobGasnenune OydepHOro pacTtBopa, COOTBETCTBYIOLIETO
yenoBusiMm  LC, ®w  mocrnepyroomee — BCTPSAXWBAaHHE  MPOBOAMIIM € TOCIEAYIOLINM
uentpudyruposanrem npu 1000 g Cyneprarant ananusupoBamm merogoM LC-MS/MS ¢

UCTIONIb30BaHNEM OOpaleHHO-(Pa30BbIX KONMOHOK C18 M pasnuyHbIX cMecel MOIBIKHBIX (as.
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Bemwecta omnpenensiay KOJMWYECTBEHHO IO BBICOTE IMUKOB WM IUIOLIAASM M3 W3BJIEUEHHBIX
MOHHBIX XPOMATOIPaMM KOHKPETHBIX BBIOPAHHBIX 3KCIIEPUMEHTOB M0 MOHUTOPHHIY HOHOB.

Omnpenenennble rpa@uKky KOHLEHTPALMH B IJIa3Me/BPEMEHH HCIIONb30BAIN U pacyuera
dapmakokuHeTHyecknx mapamerpoB, Takux kak AUC, Cmax, t;» (KOHEUHBI NepHOA
nonysbiBeneHus1), F (buopocrynuocts), MRT (cpennee Bpems mpeOsiBanusi) u CL (kimmpeHc) ¢
HIOMOIIBIO YTBEP KAEHHOH MPOrpaMMbl paciera papMaKOKHMHETHKHY.

ITockoIbKY KONMUYECTBEHHOE ONpeZeieHUe BEelecTBa MPOBOIIIM B ILIa3Me, HeOOXOIUMO
OBUIO OMpeneNuTh pacrpefeieHue BelecTBA B KPOBW/IUIA3Me, YTOOBI MMETh BO3MOXKHOCTH
COOTBETCTBYIOLIMM 00pa3oM CKOPPEKTHPOBaTh (hapMakOKMHETHYEeCKHe mapamerpbl. s sToro
OTpeNIeIeHHOe KOJIMYECTBO BellecTBa MHKyOHpoBaau B 1enbHOoM KpoBu K3-EDTA uccnenyembix
BUJIOB B MeEINAJIKEe C KadarommMmcsi BaioM B TedeHue 20 muH. [locne neHTpudyrupoBanus mnpu
1000 g u3mepsu KOHIEHTpauuio B miasMe (¢ nmomompro LC-MS/MS; cM. BbIle) U ONpenessum
nyTeM pacdera OTHOLEHUsI 3HAYEHUST Ciposn /Crmasmr.

B Tabnune 3 nmoka3aHbl JaHHBIE PENPE3CHTATHBHBIX COSTUHEHUI COTJIACHO HACTOSIIEMY

I/1306peTeHI/II'O MOCJIC BHYTPHUBCHHOI'O BBEACHUA KPbICAM!

Tabnuna 3:
IIpumep AUC yopu CL msna tin MRT
[xr-u/n] [51/9/xr] [u] [4]
2 548 0.18 4.10 5.83
174 (W0O2012/058132) 0.77 1.30 233 2.78

B Ta6m/1ue 4 NpEACTABJICHBI OaHHBIC O PEMNPE3CHTATUBHBLIX COCAWHCHHAX COIJIaCHO

HACTOSAIIEMY H300PETEHHIO MTOCIIe IEPOPATIBHOrO BBENEHUs (TIePOPAIbHO) KPBICAM:

Tabnuua 4:
ITpumep AUCxopu t12 MRT F
[xr-u/n] [] [] [7e]
2 4.50 4.96 8.51 82.1
174 (W0O2012/058132) 0.63 3.60 8.41 81.8

B Ta6J'II/II_[e 5 ONPpEACTABJICHBI JAHHBIC O PCIPC3CHTATHBHBIX COCAUHCHUAX COTJIACHO

HAaCTOALIEMY I/1306peTeHI/IIO MOCJIC BHYTPUBCHHOI'O BBEACHUA cobakam:

Tabauma 5:



87

IIpumep AUCxopu CL1masva t12 MRT
[xr-d/nm] [51/9/xr] [4] [4]

2 374 0.03 7.86 103

174 (W0O2012/058132) 5.00 0.20 10.8 7.23

B Ttabmuue 6 mnpuBeneHbl JaHHbIE O PENPE3EHTATHBHBIX COEIUHEHHUSIX COIIACHO

HACTOSIIEMY U300PETEHHIO TIOCTIE MEPOPATBHOIO BBEAeHHMS (IIEPOPAIbHO) coOaKaM:

Tabnuua 6:
ITpumep AUCxopu t12 MRT F
[xr-w/n] [] [] [7o]
2 31.7 9.28 13.7 848
174 (W02012/058132) 2.08 7.05 6.10 41.6

CoenvHeHHsT COTJIACHO HACTOSIIEMY H300PETEHUIO JEMOHCTPHPYIOT IIPEBOCXOIHBIE
dapmakokunetnyeckre (PK) cBoiicTBa 1Mo CpaBHEHHIO C COCOMHEHHUSIMH, PACKPBITBIMH B
npenmecTByromeM ypoBHe TexHuUKH ( WO 2012/058132) (cM. 3KCIEpUMEHTAIbHYIO YacThb,
tabmunpl 3-6) . Hanpumep, nmpumep 2 HACTOALIETO M300peTEHHs JEMOHCTPUPYET Ooyiee HU3KUM
wiasMeHHbId  KIHMPEeHC (CLppana) (mo 10 pa3) u, cinemoBarenbHO, ropasno Oosee BBICOKOE
BO3JIEHCTBHE 110 CPABHEHUIO C COSUHEHUEM IPE/IIECTBYIOIIEr0 YPOBHS TEXHUKH, PACKPBITBIM B
kauectBe npumepa 174 B WO 2012/058132, y xpeic, a Takke y cobak. Ilpumep 2 Ttarxe
NIOKa3bIBAET JJTUTEJIbHBINA TIEPUON TIONyBbIBeNeHNs U cpenHee Bpems npedbiBanus (MRT) y Bcex
NPOTECTUPOBAHHBIX BUOB MOCJIE TIEPOPATBHOTO MpUMeHeHust. 3-3a 3HaYnTeNbHO 00JIee HIU3KOro
IUIA3MEHHOTO KJIMPEHCa MpUMepa 2 U, Kak cieacTBue, odeHb BbICOKON 3KCNOZHUUU (AUCqopya,
SKCMO3ULMS, HOPMAJIM30BaHHAs IUIOLIAJb IOJ KPHUBOW) C XOpoLed OMOIOCTYIMHOCTBIO MOCIE
NEePOPaJbHOTO TMPUMEHEHUs] Yy BCEX TECTUPYEMBbIX BHIOB, BUIHO SIBHOE IPEBOCXOICTBO
¢dapmakoknHeTnuecknx (PK) cBoiictB mo cpaBHeHuro ¢ mpumepoM 174, packpbitbiM B WO

2012/058132.

B-6.Meradoan4ecKoe HCCJAeI0BAHIE

Jlnst ompeneneHuss MeTabONUYECKOro Mpo(uiIs COEAMHEHHH COIVIACHO HACTOSIIEMY
M300pETeHNI0 UX HMHKYOHMpOBalM C peKOMOMHAaHTHBIMH (pepmeHTamu nuroxpoma P450 (CYP)
YeJIOBeKa, MUKPOCOMAaMHU TEUeHH WJIM MEPBUYHBIMU CBEXXUMH T€NaTOLUTAMHU PA3IMYHBIX BHUIOB

JKMBOTHBIX (HampuMep, KPbIC, COOAK), a TaKKe YeIOBEYECKOro MPOUCKXOXKIEHHSI, YTOOBI ITOJYIUTh
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U cpaBHUTh HMH(pOpMammioo 06 odeHb mojHOM Mertadonmsme B medenu | u II ¢as3, a Taxke o
(depMeHTax, y4acTBYIOLIUX B META0OIHU3ME.

CoenunHeHMs COTJIACHO HACTOSIILEMY HM300pPETEHHIO MHKYOMpPOBAIM NPU KOHLEHTPALH
okoJio 0,1-10 MxkM. C 3TOi LIeNIbI0 TOTOBHIJIA CTOK-PACTBOPBI COEUHEHHUH COTIACHO HACTOSIIIEMY
u3o0perenuto ¢ koHueHtpauein 0,01-1 MM B aueTroHutpuiie, a 3ateM A0OABJISIM MUIETKON C
pasBenenueM 1:100 B MHKYOALMOHHYIO CMeCb. MHKpPOCOMbI TMEYEHH W PEKOMOMHAHTHBIE
bepmenThl uHKyOHpoBanu npu 37°C B 50 MM kasmii-pochataom Oydepe pH 7.4 ¢ NADPH-
reHepupyomeii cucremol, cocrosmeii u3 1 MM NADP™, 10 MM rmoxo3o-6-(pocara u 1 en.
TI0K030-6-pocharnernaporenassl. [lepBrdHbIe renaToOUUThl HHKYOHPOBAJIN B CYCIIEH3UH B Cperie
Bunbsimca E, Taxke mpu 37°C. Ilocne Bpemenu unkyOaimm 0-4 4 HHKYOAIlIOHHBIE CMECH
OCTAHABJIUBAJIM  ALETOHUTPWIOM (KOHEYHash KOHLeHTpauusi okoino 30%) wu  Oenok
neHTpudyrupoad npu okono 15000 g OOpasubl, OCTAHOBIEHHBIE TakuM 00OpazoM, JHOO
AHATM3UPOBAITN HETIOCPEICTBEHHO, THOO XpaHuiu npu -20°C 10 mpoBeneHNs aHAIN3a.

AHanu3 TMPOBOAMIM METONOM BbICOKO3((EKTUBHON JKUIKOCTHOW Xpomartorpapuu c
yIbTpaHONETOBEIM U Macc-criekTpomerpudeckuMm aerekrupoBanneM (HPLC-UV-MS/MS). C
STOHN LENBI0 CyNEepHATAHTbl WHKYOAIMOHHBIX OOpa3loB XpOMaTorpadgpupoBaid Ha MOAXOMSIINX
KOJIOHKax ¢ oOpameHHoil ¢as3oii C18 u cMmecsx moaBWKHBIX (pa3 ¢ mepeMEeHHBIM KOJINYECTBOM
aneroHurpuia u 10 MM BoxHOrO pacrBopa popmuara ammonus wiu 0,05% MypaBbUHOMN KHCIIOTBL.
Y®-xpomaTtorpaMMbl B COYETAHMM C JAaHHBIMM  MAacC-CIEKTPOMETPUU  CHOyXaT  JJis
UJIeHTU(UKALMY, BBISICHEHHS CTPYKTYPbI U KOJMUYECTBEHHOI OLIEHKM METaOOJIMTOB, a TaKXkKe I
KOJMYECTBEHHOTO  MeTaOOJMYEeCKOrO  BOCCTAHOBJICHHMSI ~ COENUHEHHMs  W300peTeHHus B

MHKYOALIMOHHBIX CMECSIX.

B-7.Caco-2 TecT HA IPOHULIAEMOCThH

[TpoHHIIAEMOCTh TECTHPYEMOTO BELIECTBA OMPENessUTH C MOMOIIBI0 KJIETOYHON JIMHUH
Caco-2, yCTaHOBJIEHHOW in Vifro MOIENH Ul MPOTHO3UPOBAHUS MPOHHLAEMOCTH KETyI04YHO-
kumevHoro Oapwepa (Artursson, P. and Karlsson, J. (1991). Correlation between oral drug
absorption in humans and apparent drug permeability coefficients in human intestinal epithelial
(Caco-2) cells. Biochem. Biophys.175 (3), 880-885). Knerku Caco-2 (ACC No. 169, DSMZ,
Deutsche Sammlung von Mikroorganismen und Zellkulturen, Braunschweig, Germany) BeiceBanu
B 24-myHOUYHBbIE IUIAHINETBI CO BCTAaBKOM M KYJBTUBUPOBAIU B TeueHue 14-16 pmein. s
UCCIIENOBaHMs MPOHULIAEMOCTH TECTHPYeMOe BellecTBO pacTBopsuii B DMSO u pazbasisiiu 10
KOHEYHOW KOHLIEHTPALMM JJIsl WUCTBITAHUS TPAHCIOPTHBIM Oydepom (3a0ydepeHHbI coIeBoil
pactBop Xsukca, Gibco/Invitrogen, ¢ 19,9 MM rmokos3sl u 9,8 MM HEPES). [lnst onpenenenust

anukajbHO-O0asonarepanbHOl  mpoHunaemoctd  (P,,,AB) Tectupyemoro BemecTsa pacTBOp,
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COZlepKaIluil TeCTUPyeMOe BEIECTBO, HAHOCHJIM HA AIMKAJbHYIO CTOPOHY MOHOCHOS KJIETOK
Caco-2, a TpancnoptHbiii Oydep - Ha OazomarepaibHyl0 cTopoHy. /Jlusi ompeneneHws
OasonarepanbHON K anMkagbHOW npoHuuaemMoctn (P,,BA) Tectupyemoro BemiecTsa pacTBop,
cozlep KaIluil TECTHPYEMOe BELIeCTBO, HAHOCHIIM Ha 0a30J1aTepaibHy0 CTOPOHY MOHOCIIOSI KJIETOK
Caco-2, a TpaHcnopTHbIii Oydep - Ha anMKaIbHYIO CTOpOHY. B Havasne skcrepumeHTa oOpasiibl
Opany U3 COOTBETCTBYIOLIETO TOHOPCKOTO OTCEKa, YyToObl o0ecreunTh MaccoBbiii Oananc. ITocre
UHKyOalu B TedyeHue AByX 4acoB mpu 37°C u3 AByX OTCeKOB oTOMpanu oOpasubl. OOpasibl
aHammsupoBast ¢ momombld LC-MS/MS  u  paccuutbiBain  KO3(pPULUMEHTBI  KaKyLIeHcs
pOHULAEMOCTH (Papp). JIJIs1 KaXKIOr0O KIIETOYHOTO MOHOCIIOS ONpeAessiii mpoHunaeMocts Lucifer
Yellow nmist obecrieueHus! LENOCTHOCTH KJIETOYHOTO CJIOs. B KaKIOM HCMBITATEIbHOM ITUKIIE B
KaueCcTBE KOHTPOJISI Ka4yeCcTBa TAKXKE OMNPENesisuld MPOHHLAEMOCTb aTeHojoNa (MapKep HU3KOM

NPOHHULIAEMOCTH) U CyJib(acaia3zrHa (MapKep aKTHBHOM 3KCKPELHH.

B-8. Omnpenejienne pacTBOpuMocTH BenlecTs B Ovdepe pH 6.5

2-4 mr Tectupyemoro coeauHeHus: pactsopsuii B DMSO no noctuskeHuss KOHLEHTpaLuu
50 r/n (pactBop A, 515 mkr/m). K 10 mkx sToro pacteopa nodasnsiiu 960 mxn Oydepa PBS ¢ pH
6,5, cMeChb BCTPSIXUBAJIM B T€UEHUE 24 4 IPU KOMHATHOU TeMIepaType B 96-IyHOYHOM IJIAHILIETE.
Anuksoty uentpugyruposamu npu 42000 o6/munH B Teuenne 30 muH. CynepHaTaHT pa30aBisim
cmeceto ACN/Boma (8:2) 1:10 m 1:1000 coorBercTBeHHO. ITH paszOaBieHHbIE OOpa3IbI
aHanu3upoBau ¢ nomoibo LC-MSMS.

Kanubposka : 10 mxa pactBopa A pasdasisimu 823 Mk DMSO (koHeuHast KOHIIEHTPALUs:
600 MKr/mit), KOTOpBIH 3aTeM pazdasisiiu cMechio ACN /Bozga 8:2 B 100 pa3 (pactsop B).

KamiOpoBouHas kpuBasi Oblia nmojiydeHa u3 pactsopa B nytem nanbHelinero pazoaBieHus
cmecbio ACN/Bona 8:2 ¢ meseBbiMu KOHIEHTpaumsamMu 1,2—12—-60—-600 HI/mil U BBEIOEHHS 3THUX
YeThIpeX PacTBOPOB AJis u3MepeHust MS.

Onrumuzanus merona MS:

Pactsop B ucnons3oBanu 111 onTuMu3anuu Meroga MS.

PBS-Puffer: 6,18 r xnopuna wHatpus u 3,96 r nuruapodocara HaTpusi pacTBopsud B 1 11
BOJHOrO pacTeopa, pH aosoaunu 10 6,5 ¢ nomowsto 1 H. THAPOKCHIA HATPUS.

LC-MSMS onmumuzayus:

JUJIst ONTUMH3ALKHI HCTIONB30BAIIUCH CIENYIOLIHE KOHPUTyparu

AB Sciex TRIPLE QUAD 4500, Agilent 1260 Infinity (G1312B), nerazarop (G4225A),
konoHo4HbIH TepmoctaT (G1316C wmm G1316A), cucrema eona CTC Analytics PAL HTS-xt nnu
HTC-xt.
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Omoent A: 0,5 mn mypaBbuHOW KuCHOThl (50% MKr)/n Bomel, DmoeHt B: 0,5 mi

MypaBbUHOH KHCIOTHI (50% MKT)/11 alleTOHuTpuIIa

BpeMs [MHH|  TOTOK [MKJI/MUH] %B
0.00 200 70
0.08 200 70
0.09 25 70
0.60 25 70
0.65 200 70
1.10 200 70

ABrocamiuiep: Oe3 HaCTPOWKH aBTOMAaTHUYECKOTO ONEPEKAIOINEro BBOAA
KOJIOHKA! KaIUIAP U3 HeP KaBerLIel CTanu

Temneparypa B nyxoBke:  22°C

CKOPOCTb MOTOKA! rpajiieHT MOTOKa

BBOJUMBII 00BEM: 2 MKII

Water Quattro Micro MS, Agilent 1100 (G1312A), nerazatop (G1322A), neub KOJIOHKH

(G1316A), CTC Analytics PAL cucrema npeicka HTS, 3i0€HTB, Kak OIKCAHO BBILIE
BpeMmst [MuH| oTok [Mxi/MuH] % B

0.00 250 70

1.50 250 70

ABTOCOMIUIEP: € HACTPOMKOM aBTOMAaTUYECKOTO BBOJA BIIEpen

KOJIOHKA! KanuJuIsp U3 HeprKaBerollel cTanu

Temneparypa B nyxoBke:  22°C

CKOPOCTb TIOTOKA! IPagUEHT IMOTOKA

BBOJUMBII O0OBEM: 5 MKIJI

MS crioco6:  anamu3  Bopeicka notoka (FIA) mna  onrummsanum  ("MS-OPTI");

Pexxum nonmzanmu ABSciex-MS: ESI-pos/neg, Waters-MS: ESI-pos

HPLC cnocob ons konuvecmeennoeo onpeoenentsi MSMS:

QumoeHT A, B, kak yka3aHo BblIle

ABSciex-MS

Bpems [MuH| % A %B
0 9 10

0.5 5 95

0.84 5 95



91

0.85 9 10
1.22 9 10

ABTOCOMILIED: 0e3 HaCTPOMKHN aBTOMAaTUYE€CKOI'0 ONEePEKA0LIEro BBOAA
KOJIOHKA! Waters OASIS HLB, 2,1 x 20 MM, 25 Mkm

TeMIepaTypa KOJIOHKH: 30°C

pacxon: 2,5 mn

BBOJIUMBIN 00BEM: 2 MKJI

Crnurrep (nepen MS) 1:20

Waters-MS

Bpems [MuH| % A %B

0 9 10

0.5 5 95

0.84 5 95

0.85 9 10

1.5 9 10

ABTOCOIMILIED: C HACTPOMKOM aBTOMAaTU4YECKOro BBOAA BIEpPEn
KOJIOHKA Waters OASIS HLB, 2,1 x 20 MM, 25 Mkm
TEMIIEPATYPA KOJIOHKH: 30°C

pacxon: 2,5 M

BIPBICKMBAEMbIH 00BEM: 5 MKJI

Crmurrep (mo MS)  1:20

MS criocob: Multiple Reaction Monitoring (MRM)

B-9.0npenesieHne pacTBOPHMMOCTH M3 TBEPAOr0 BeINeCcTBA

Jlnst kaxmoro pacrBoputensi B uacTukoBbiil (yakoH Eppendorf momemamu 0,5-1 mr
TECTUPYEMOTO COEIMHEHHUS (TOYHAs Macca), 2—3 CTeKJITHHBIX Inapuka (auamerpom 3 MM) u 1,0 mi
COOTBETCTBYIOILErO pacTtBopurens. PIakOH 3akpblBAIM M BCTPSIXUBAIU IPU KOMHATHOH
temrieparype B TeueHue 24 u (1400 o6/mun; Tepmomukcep, Eppendorf). ITocne sToro mo 230 Mk
KQKIOrO PacTBOPa/CyCIIeH3UH MEPEHOCHIN B OIUH MM HECKOJBKO LEHTPU(YKHBIX (PIAKOHOB
(Beckman Coulter) u nenrpudyruposanu npu 42000 o6opoToB B MUHYTY B TedeHue 30 MUH
(Beckman Coulter Optima L90). Ilo menpiueii mepe 100 Mxn cynepHaraHta OTOMpamu u

nomnoyHUTeNbHO pazdasmsuin DMSO B nByx passemenusix: 1:5 u 1:50 (mocienHee moiydeHO Ha
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craguu paseeneHus 1:5 mocneayromum pobdasneHnem DMSQO). Dta pabora € KHIKOCTBIO
NPOBOAMIIACH TMOO BPYYHYIO, MO0 ¢ moMomIpio podora-nuneraropa (Lissy, Zinsser Analytic).

Jns xomuyectBeHHoro ompeneneHust BOXKX rortoBunm  kanmOpOBOYHBIE PACTBOPSI
ucrneityeMoro coenuHenuss B DMSO. Haunnas ¢ ucxonHoit konuenTpaimu 600 MKI/mi1, TOTOBHIIH
TpU KaTMOpoBOUHBIX pacTBopa: 100 Mkr/mi, 20 MKr/mMi 1 2,5 MKI/MIT (BPYYHYIO WIIH C TIOMOLIBIO
Lissy).

O0a kanmuOPOBOYHBIX PACTBOPA U CyMEePHATAHT aHATM3UPOBAIM ¢ MOMOILIEK BOXKX/YD
OOHapy KEHUs TIPH COOTBETCTBYIOIIEH JIMHE BOJIHBL. PaCTBOPUMOCTh ONPEAENsUIA MO JTUHEHHOM
KaJIMOPOBOYHOM KPHBOIA.

Cucrembr BOXX:

Hewlett Packard / Agilent HPLC cuctemsb, GI1311A+G1316A+G1315B, a Takxke
G1312A+G1316A+G1315A

Cucrema Brpoicka: CTC-Analytik HTC PAL

i ¢ cuctemoit Agilent UPLC (G7117C, G7116B, G7167B u G7120)

temneparypa neun: 30°C, nerexuusi: 210 u/vnm 254 HM, BOPBICKUBAEMbIH 00beM: 20 MKJT

smioeHT A: 0,1% TFA B Boze, asroert B: 0,1% TFA B aueronurpue

kojionka: ZORBAX Extend-C18, 3,0 x 50 mm, 3,5 Mkm

I'paguent:

Bpems [MuH| A [%] B [%] CxopocTb MoToKa: [MJ1/MUH]|
0.0 98 2 1.5

0.2 98 2 1.5

33 10 90 1.5

4.0 10 90 1.5

4.1 98 2 2.5

4.7 98 2 2.5

5.0 98 2 1.5

C. Padoune npumepsl papmaneBTHYECKHX KOMIIO3H UM

CoenvHeHHMsT  COTJIACHO  HACTOSIIIEMY — HM300PETEHHI0O  MOKHO — TPEBPATUTh B
(apmaneBTHUECKHE TTPETIapaThl CASAYIOLIHNM 00pa3oM:

Tadnerka:

Cocmas:

100 Mr coenrHEHHs COTJIACHO HACTOAIIEMY M300peTeHmto, SO Mr J1akTo3bl (MOHOTHUAPAT),
50 Mr kykypy3HoOro kpaxmaina (HatuBHbIH), 10 Mr nonmusuHMIMUppouaoHa (PVP 25) (or BASF,

Jronsurcxaden, ['epmanus) u 2 Mr creapara MarHus.
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Macca tabnerku 212 mr. [luamerp 8 mm, paanyc 3akpyriaesus 12 mm.

Lonyuenue:

Cmech COeMHEHHs COIJIACHO HACTOSIIEMY H300pETeHHI0, JIAaKTO3bl M Kpaxmaia
rpanyupoBau ¢ 5% pactsopom (Mac./mac.) PVP B Bone. I'panysibl cymmig u 3aTeM CMEIIUBaIH
CO CTeapaToOM MarHusi B TEYEHHE 5 MHUHYT. DTy CMeCh MPECCOBAN C UCIIOIb30BAHUEM OOBIYHOIO
tabnerouHoro mpecca (popmar Tabnmerku cM. Bbine). OpPUEHTHPOBOYHOE 3HAYEHHE,

HCTIOJIb3yEeMO€ JIJIsl IPECCOBAHMS, COCTABIISIET yCuine npeccoBanus 15 kH.

Cycnensus AJIA TIEPOPAJTbHOIr0O BBCICHUSA

Cocmas:

1000 Mr coemuHEHUs! COTJIACHO HacTosieMmy n3ooperennto, 1000 mr staHoma (96%), 400
mr Rhodigel® (kcanranoas kamens ot FMC, IlencunbpBanus, CIIA) 1 99 r Bozsl.

10 Mn mepopaibHON CyCHEH3UH COOTBETCTBYHOT pasoBoi nose 100 mMr coeauHeHus
COTJIACHO HACTOSIIEMY U300PETEHHUIO.

Lonyuenue:

Ponurens cycneHAMPYIOT B 3TaHONE, K CYCIEH3UM NOOABISIOT COEJHMHEHHE COTJIACHO
HacTosimeMy m3o0pereHmo. Bony mobaBmsttor mpu nepemernnBaHud. CMech NEepPEeMEIINBAIOT

OKOJIO 6 4 710 TTIOJTHOTO HAOYyXaHUs POIUTEIIS.

PacTBOp AJ15 HepopaJbLHOI0 BBEICHHUA:

( ;0077’1616 .

500 mr coenuHenust n3odperenus, 2,5 r nonucopbdara u 97 r nommstunenrmukons 400. 20

I' MEPOPAIBHONO pacTBOpa COOTBETCTBYHOT pa3oBoil no3ze 100 Mr coenuHEHus COIIaCHO
HACTOSIIIEMY H300PETEHHIO.

Llonyuenue:

CoenviHeHHE  COTJIACHO  HACTOSIIEMY  W300PETEHHIO  CYCIEHAMPYIOT B CMECH
NOJMATUICHTIIMKONA HW  TonucopOara mpu  nepeMernnBaHuH. IIpormecc mnepemMentnBaHus
NPOJOJDKAIOT IO TEX TOP, NMOKa COSAMHEHHE COTJIACHO HACTOSALIEMY H300PETEHUIO TOJTHOCTBIO HE

PacTBOPUTCSL

BHVYTpHBEHHBIN PACTBOP:

CoenuHeHNe COTMIACHO HACTOALIEMY H300PETEHHIO PACTBOPSAIOT B KOHIIEHTPALIUH HIDKE
PAacTBOPUMOCTH TPH HACHILEHUH B (PU3HUOJOTMYECKH IMPUEMIIEMOM DPacTBOpUTENE (Harpumep,

W30TOHMYECKOM COJIEBOM pacTBope, 5% pactBope rmoko3bl w/wiu 30% pacteope 100 400).
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PactBop cTepwim3yrOT (UIBTPOBAHWEM H HCIIOJNB3YIOT ISl 3aMOJHEHUS CTEPUJIbHBIX U

AMMUPOreHHbIX THBCKIINOHHBIX KOHTefIHepOB.
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DPOPMYJIA U3OBPETEHUA

1. Coenunenne popmyasi (I)

R
R2
N R1
R4
o F
X4 T/xz N F
N
F
Y
@ o (1)
N o}
RS
B KOTOpPOH

R! mpencrapnsier coboii BOTOPOM MM TajlOTeH,

R? mpencrapisier cob0ii BOTOPON MM TAJOTeH,

R3 mpencrapiser coboii XJop Wiy TPUGTOPMETHI,

R* mpencrasnser coboit sBogopon mwu Ci-Ca-anku,

R’ mpencrasnser coboii C1-Ce-ankun

X1 mpencrasisier cobOit a30T WIH YIIIEPO],

X> mpencrasisier cobOi a30T WIH YIIIEPO],

WJIM OJTHO U3 €ro COJIEH, €ro CONIbBATOB WM COJIBBATOB €r0 CONEH.
2. Coequnenue o 1. 1, roe

R! mnpencrasnser coboit Bomopon, Grop,

R? mpencrasnsier coboit Bompopon, GTop,

R3 mpencrapiser coboii XJop Wiy TPUGTOPMETHI,

R* mpencrapmsier coboii BOTOPOA UM METHI,

R’ mpencrasnser coboit n300yTH,

X1 mpencrasisieT cOOOM a30T WIIH YIIIEPOT,

X> mpencrasisieT cOOOM a30T WIIH YIIIEPOT,

WJIN OJTHO U3 €r0 COJIEH, €ro COJIbBATOB WM COJIBBATOB €r0 COJICH.

3. Coenunenne o . 1 mum 2 popmyJiel
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WJIN OJTHO U3 €ro COJIEH, €ro CONIbBATOB WJIM COJIBBATOB €r0 CONEH.
4. Cnioco® nonyuenwst coequneHust popmyisl (1) uau OMHOTO U3 €ro COJIe, ero COJbBATOB
WJIN COJIbBATOB €ro CoJiel mo mobomy u3 nm. 1-3, roe

Ha niepBoii craauu [B] coequnaenust popmyst (IV)

RS

x 2 HCI

RZ

N 1

RY R

TN F
XX N F

N

\ / F

N
I
\ o \—CHs
H

B KOTOpOH R!, R2, R? R*u X u X2 UMeIOT 3HaUeHHs, KaK ONpPEAEIICHO BHILIE,

Iv),

BBOJIAIT B PEAKLHIO ¢ coenuHeHusIMH popmyiel (111)
R>*-CHO (III),
B kKOoTOpOil R> mpencrasnser coboii C1-C3-aakui, IpeAnouTHTENLHO H30MPOTIHII,

B IPUCYTCTBUH BOCCTAHABIMBANOLICTO ar€¢HTa, MOAXOAAICTO PACTBOPUTEIL U OCHOBAHUA C

nojydeHneM coequHeHuit popmysl (11)

R
R2
N R1
R4
| ~ F
Xi X N F
\l/ N\/ F
N
J e
N o} \—CH3
l5
R (1)
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B xotopoit R, R?, R?, R*, R® u X u X> UMEIOT 3HaUeHHUs, KaK ONPEIEIEHO BBILIE,
"
Ha BTOpOU cranuu [A]

coenunenust popmysl (1) BBOAST B peakio ¢ OCHOBaHUEM C 00eCIieYeHueM COeTMHEHHI

dopmyer (1),
R3
R2
N R1
R4
TN F
X X N
\|/ N
N \ / F
[ j OH
N 0
|
R’ O

B KOTOpOH R R?, R’ R*, R’ u X1 u Xz IMEIOT 3HAYEHYs, KaK ONpPEAEIICHO BBILIE,
Heobs3aTennbHO coenuHeHus1 popmynl (1) mpeBpammaroT Ha TpeTbel craauu [A]*
B COOTBETCTBYIOIIUE coiu (popmy.inl (Ia)

3

R
R2
N 1
R R xHal
o F
X4 \/(XZ N F
N
F
TN\
[ j OH
N o
I5
R (Ia)

B IIPUCYTCTBHUH MOIXOMASAIIEH KHCIOTHI B IOAXOSIIEM PACTBOPHUTEIIE.

5. CoenuHenne mo moOoMy u3 mnm. 1-3 119 TOpPUMEHEHUS M JICUSHHs W/HIIH
npodUIaKTUKH 3a00I€BaHUN.

6. . Coenunenue mno mobomy w3 mm. 1-3 11d TPUMEHEHUS s JICUEHUs W/ N
npodunaktuku cepaeunoii Hepocrarounoctu (HFrEF, HFmrEF u HFpEF), runeprensun (HTN),
XxpoHnueckoro u auaberndeckoro 3adonesanust nouek (CKD, DKD), nerouHoi runepreH3nu
(PH), cucremHoro  ckneposa  (SSc), cepmnoBumHOKJIeTouHOW — anmemuu  (SCD),
HEeHpoJereHepaTUBHBIX 3a00J€BaHUH M AEMEHUHUH W s3Bbl, OOYCJIOBJICHHOW CHHIPOMOM
nuaberudeckoit cromnsl (DFU).

7. IlpuMeHeHne COeAMHEHHs MO JOOMy U3 mm. 1-3 AJs monydYeHHs JIEKapCTBEHHOTO

CpeACTBa AJIsl IPUMEHEHUS ISl JISUeHUS 1/UIH PO MIIAKTUKH 3a00I€BaHUI.
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8. Ilpumenenune coenuHeHHs MO JrOOOMY M3 M. 1-3 I MONy4YeHHs JEKAPCTBEHHOTO
CpeAcTBa Ui MPUMEHEHHs JUIA JIeUeHHUs] W/ MM NPOQUIAKTUKH CEePIEeYHON HEJOCTATOYHOCTU
(HFrEF, HFmrEF wu HFpEF), runeprensun (HTN), XpoHHUYeCKOro U AHaOETHYECKOTO
3abonesannst ouek (CKD, DKD), nerounoit runeprensun (PH), cucremuoro ckieposa (SSc),
ceprioBungHokerounoit anemuu (SCD), HeliponmereHepaTHBHBIX 3a00J€BaHUI W JAEMEHLUHA U
SI3BBI, OOYCIJIOBJIEHHOH cuHIpoMoM anabernyeckoii cronel (DFU).

9. JlekapCTBEHHOE CpPEICTBO, COAEplKallee COEOUHEHHWe No Jodomy u3 mm. 1-3 B
KOMOWHAIMM C MHEPTHBIM HETOKCHYHBIM (papMaleBTUUECKH MPUEMIIEMBIM BCIIOMOTaTEIIbHBIM
BEIIIECTBOM.

10. JIekapCTBEHHOE CPENCTRO MO I1. 9 AJIst MPUMEHEHHS sl JICUSHHST 1/ HITH PO IITAaKTHKH
cepaeunoii HepoctatouHocTH (HFrEF, HFmrEF u HFpEF), runeprensun (HTN), xpoHndeckoro
u nuaberudeckoro 3adonesanus nmouek (CKD, DKD), nerounoii runeprensuu (PH), cucremuoro
ckueposa (SSc), cepnopunuoknerounoi anemun (SCD), HeliponereHepaTUBHBIX 3a00JIeBaHUI U
JOEMEHIINH U s3BbI, 00YCIIOBICHHOH CHHAPOMOM nuabernueckoit cromel (DFU).

11. Croco6 newenuss w/mmm npodunakTuku cepaeuHorn Hemoctarounoctn (HFTEF,
HFmrEF u HFpEF), runeprensun (HTN), xpoHn4yeckoro u quabeTnaeckoro 3a00aeBaHms MOYEK
(CKD, DKD), nerounoii runieprensuu (PH), cucremuoro ckieposa (SSc), ceprnoBuIHOKIETOUHON
anemuu (SCD), HeiiponmereHepaTUBHBIX 3a00JIEBAaHUI M AEMEHLUH M 53BbI, OOYCIOBJIEHHON
cuaapoMomM nuabermdeckoit cromel (DFU) y mromeil M JKMBOTHBIX ITOCPEICTBOM BBEACHUS
TepareBTUIeCKU 3PPEKTUBHOrO KOJIMUECTBA 110 MEHBIIEH Mepe OJHOTO COEAMHEHUS 110 JII0OOMY
n3 nm. 1-3, jmekapcTBeHHOro cpeacrsa mo n. 9 mnm 10 uam JI€KapCTBEHHOIO CPEACTBa,

MOJYYE€HHOTO 1o 1. 7 wiu 8.
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