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(57) B HacTosiImeM H300peTeHUH MPEUIOKEHO coenuHeHEe (hopMyIsl |

R1

2
FSC\H\(O_R

NH, s

e R' npencrasnser co6oit Bonopos vy Metun 1 R” npecraiser co6oit

F F F
AL O w O
F F F F \\N

WIH ero (hapMaleBTUYECKH pHeMIIeMast CONb, MMOAXOAAIIee IS JIEYeHHs O0JIH, BKIIFOYasi XPOHHYECKYIO
001b, XpOHHYECKYIO0 OOJb B MOSICHUIIE, THAOETHUECKYIO Iepu(pepruiecKyo HeHpomaTHIecKyo 00lp u
OCTE0aPTPUTHIECKYIO OOIb.

IV  LTIt6CC0C
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(TPUOTOPMETHWHIHUPUMHUIUH-2-AMWUHOBBIE COEJUHEHUA

Hacrosimmee w300peTreHre  OTHOCHUTCS K  COEAMHEHHSIM, KOTOpPbIE  SIBIIOTCS
noreHnuaropamu penentopa hMrgX1, x ¢apManeBTHUECKUM KOMITO3ULHSIM, CONEpP KaIuM
yKa3aHHbIE COEAMHEHUs], K CIIoco0aM NMPUMEHEHUs! YKa3aHHbBIX COSAMHEHHUH [T JIeUeHHsI OOJU U
K TPOMEXYTOUHBIM COEAMHEHUsIM U crocodaM, MNOAXOAALINM Ul CHHTE3a YKa3aHHbIX
COCIMHEHUM.

IToncuurano, uto npumepHo 20% B3pocinbix Tonbko B CoenunenHbix lllTatax crpaparor
OT XpOHHUecKOW Oomnu. XpoHHueckass OOib sBISETCS OJHOW M3 HauOoJsiee pacnpOCTPAHEHHBIX
NPUYMH OOpAIIEHUs] B3pOCHBbIX 32 MEIUIMHCKONH TOMOIIBI0 M CBA3aHA C OrPAaHUYEHHUSMH B
NOABIDKHOCTH M TIOBCEHEBHOM akTHUBHOCTH. K cokaneHuio, xpoHHueckas OOjib 4acTo He
NOZ1a€TCsl COBPEMEHHBIM METOIaM JICUEHUs], 1 MHOTHE aHAJIBI'€TUKH CBS3aHBI C 10303aBUCHMBIMU
no6ouHbIMH 3((HeKTaMH WIH CEPHE3HBIM PUCKOM 3aBUCUMOCTH H 3JI0YTIOTPEOIEHHSI, YTO MOXKET
ObITh CYLIECTBEHHBIM MpPEMSTCTBUEM JUI MX NPHUMEHEHUS Ui JICYeHUs] XPOHHYECKOi Oounu.
Takum 0Opa3oM, CyIIECTBYeT HEyAOBJIETBOPEHHAs MOTPEOHOCTh B HOBBIX CIOCO0AX JICYEHUSI
XpOHHUYECKOH 0onu, 0coOEHHO B crocodax JIeYeHHUs, KOTOpble CHIDKAIT Win 3(pdekTuBHO
YCTPaHSAIOT TaKkue MoOoUHbIe 3P PEKTHI.

B marente CIIA Ne 6326368 Bl omnmcaHbl HEKOTOpble 2-apUJIOKCH- U 2-
ApUIITHO3aMELICHHbIE TUPUMHUANHBI U TPUA3UHBI U UX MMPOU3BOAHbIC B KAYECTBE AHTATOHUCTOB
peuenTopa KOpTUKOTponuH-priu3uHT ¢akropa (CRF), mogxopsiiue ais JeueHUs] pa3indHbIX
PacCTPOCTB, TAKHX KaK JETPECCHs, TPEBOXKHOE PACCTPONCTBO, 3aBUCHMOCTb OT JIEKAPCTBEHHOTO
CpencTBa U BocnanurenbHble paccTpoiicTBa. B marente CIIIA Ne 5100459 onmcaHbel HEKOTOpbIE
3aMeIIeHHbIe CyJIb()OHIIMOYEBHHBI U HMX MPOMEXKYTOUYHble coenuHeHus. B. Baunyn (W.

Wangdong) et. al., ChemMedChem vol 10(1), 57-61 (2015) omnuceBatoT 2-

2 2

(uuknonponancynbpoHamuno)-N-(2-sTokcudenmn)oensamun, ML382, B kayecTBe MOIIHOTO U
CEJIEKTUBHOIO MOJIOKUTEIBHOTO AJNIOCTEPUUECKOro Moayisitopa MrgX1.

CymectByer mNOTpeOHOCTH B aJbTEPHATHBHBIX crocodax JiedeHus: OOJH, BKIIOUAs
XpOHHYECKYI0 00Jib. Kpome Toro, cymecTByer noTpeOHOCTh B COENMHEHUSIX, KOTOPBIE SBISIFOTCS
noTeHnuaTopamu peuentopa hMrgXI1.

CoOTBETCTBEHHO, B OHOM BapHaHTE PEAN3ALNN HACTOALIETO U300PETEHNUS PEAIOKEHO
coenuHeHue GopmyJibr I

R1

2
F3C\|)\/O_R ®opmynal |

N___N
h

NH,



-

rae R! npencrapnser coboii Bomopon UM METUIT, U

R? npencraBnsier coboii:

501051

WK ero (papMaLeBTUYECKH IpUeMIIeMasi COJlb.
5 B onnom BapuanTe peanusauuu R! npencrasnser coboit Bogopon.
B onHoM BapuaHTe peanusanuu R! npencrasnsier coboii MeTu.

B onHoM BapuaHTe peanusanuu R? nmpencrasnser coboii:

10

B kOHKpeTHOM BapuaHTe pean3alnuy COeIMHEHNE IPECTABISIET COOOIH:

F
F5C o]
YO F F

NH

N

15 WU ero (PapMaleBTHUECKU PUEMIIEMYIO COJIb.

B KOHKpeTHOM BapuaHTe pean3alnui COeHHEHNE IPECTABIIET COOOIH:

F
F3C 0
\f F

NH

N

W ero (papmareBTUIeCKU PHEMIIEMYIO COJb.

B KOHKpeTHOM BapuaHTe pean3alnuy COeIHHEHNE IPECTABISIET COOOM:
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20

WK ero (papManeBTHUECKH TPUEMIIEMYIO COJb.
B KOHKPETHOM BapHMaHTE PeaNu3allii COEMHEHHE TIPEICTABIISIET COOOM:
CH,
F3CWO

NH,

Z
@7-”
4

U ero (papmareBTUIeCKU MPHEMIIEMYIO COJb.

B KOHKPETHOM BapHaHTe pealn3aluy COeAUHEHNE MPENCTaBIsIeT COOOM:

CH, F
gepel
N__N
NH,

Wi ero (apMaleBTHUECKU TIPUEMIIEMYIO COJIb.
B KOHKpETHOM BapHaHTe pean3alui COeTMHEHNE TPEICTaBIsIeT COOOM!

CHj

ac\k\/o

NYN E

NH,

s

WM ero (papMaleBTHUECKU TPUEMIIEMYIO COJIb.

B ogHOM BapmaHTe peanM3alvu B HACTOSLIEM HM300PETEHUU TaKXkKe MPENJIONKEH CIocod
JedeHnst 00NN y TIAIIMEHTA, HY KJAF0IIErocs B TAKOM JICUEHUH, BKJIFOUAIO LU BBEIEHUE TTALIUEHTY
3¢ EeKTUBHOrO KOJMMUECTBa coearHeHus1 Gopmyuibl I mim ero ¢gapmareBTHYECKH MPUEMIIEMON
conu. B ogHOM BapuaHTe peajn3aly B HACTOSLIEM M300PETEHUN JOTOIHUTENBHO MPEIIOKEH
cnocod JiedeHUsl XPOHUYECKOW OOoNM y mMalMeHTa, HYXXAIIEerocs B TAaKOM JICYCHHUH,
BKJIFOYAOLITNI BBeEHUE MaueHTy 3G pekTuBHOro KomuuecTsa coenuHeHus popmysl I nmm ero
dapmMareBTHUECKH TpUeMIIeMON coid. B OgHOM BapuaHTe peajH3alMd B HACTOSIIEM
M300pETEHNH JTOMOJHUTENBHO MPEMJIOKEH CHOCO0 JIEUEHUs] XPOHUYECKOH OOJIM B TOSICHHUIIE Y
MALUEHTA, HYKAAKOLIErocs B TAKOM JICUEHHH, BKIIFOUAOLINI BBECHHE MAMEHTY 3(PPEKTHUBHOTO
KOJIM4ecTBa coeanHeHus1 popmydsl | mim ero gapmanesrudeckn npuemieMoi conn. B ogaom
BApUAHTE PEATU3aL[ B HACTOSIIEM H300pPETEHNH TOMOJHUTENBHO MPEATIOKEH CIIOco0 JIeueHust

nuadeTndeckoi nmepudepudecKoil HeMPOMaTHYECKON 00NN Y MALMEeHTa, HY KIAI0IIEroCs B TAKOM
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JIEYCHNH, BKIIFOYAIOIIUI BBEIEHUE MaLUEHTy 3(P(PEKTUBHOIO KOIMYECTBA COSTUHEHUS (HOPMYJIbI
I unmu ero ¢apmareBTHUECKH MTpHEMIIEMON Coi. B OqHOM BapHwaHTe peaju3alidd B HACTOSIIEM
U300pETEHNH JOTOJIHUTEIBHO TPENJIOKEH CHOCO0 JIeUeHHUs OCTeoapTpUTHYEeCKOH Oomu y
MALKEHTa, HYKAAKOLIErocs B TAKOM JICUEHUH, BKIIFOUAOLINI BBEICHHUE MAMEHTY 3(PPEeKTHBHOTO
KOJIM4ecTBa coenuHeHust popmyJiel | nmm ero papmaneBTudecku MpUeMIEMOH COJIH.

B onHOM BapuaHTe peanu3anyy B HACTOSIIEM H300PETEHHH TOMOIHUTENBHO MPEIJIOKEHO
coenuHeHue ¢opmynel I nmm ero QapmaueBTudecku mpuemieMas CoJb Uil NPUMEHEHUs B
Tepanuu. B onHOM BapuaHTe peann3alui B HACTOSIIEM M300PETEHUH MPEIJIOKEHO COeNUHEHUE
dopmysl I miu ero papmaneBTrdecky npuemieMasi Coiib sl IPUMEHEHUs I JieueHus Oomnu. B
OJTHOM BapHaHTE peayu3aliy B HACTOSIIEM M300pETeHNUH MPEUIOKEHO coenrHeHne hopmMyJsl |
WK ero (papManeBTHYEeCKH pUeMiIeMasi CoJIb JUIsl IPUMEHEHUS JJIs1 JISYeHUs] XPOHUUECKOH O0u.

B onHOM BapmaHTe peaqM3alMM B HACTOSIEM H300PETEHUH TaKXKe MPEeIIOKEHO
NpUMEHeHHe coenuHeHus ¢Gopmynel I wim ero (apManeBTHUECKH NPUEMIIEMON COJMM s
HOJIyYeHHs] JIEKAPCTBEHHOTO CPENCTBa IUIsl JieueHust Ooiau. B ogHOM BapuaHTe peanu3anuu B
HACTOSIIIEM H300pEeTEeHHH TPEUIOKEHO MNpHMEeHEeHHe coenuHeHus (opmynsl I wmm  ero
(apmarieBTHYECKH MPUEMIIEMOI COJN AJIsl TIOJYyYeHHs JIEKAPCTBEHHOTO CPEACTBA AJIS JICYEHUSI
XPOHUUECKOH OOH.

B onHOM BapuaHTe peanusanyy B HACTOSLIEM H300pETEeHHH TOTIOHUTENBHO MPeJIoKeHa
dapmMarieBTHYECKass KOMIIO3ULMS, copaepkamasi coemuHenue ¢opmyael [ wimm  ero
(bapMarieBTHYECKH TPUEMIIEMYIO COJIb U ONMH Wi Oonee (hapMaleBTHUECKH NPHEMJIEMbIX
HOcUTeNel, pa30aBuTeel UM BCIIOMOTATEIbHBIX BELIECTB. B OMHOM BapuaHTe peain3aluu B
HACTOSIIEM U300PETeHUH JOMOJHHUTEIBHO MPEIJIOKEH CHOCO0 MONy4YeHHs (papMarieBTHIECKON
KOMITO3ULIMH, BKJIIOYAIOIUI CMEIIMBAaHUE COeNMHEHUs1 GopmyIibl | nim ero gpapManeBTHUECKH
NpUEMJIEMON COJTM C OXHUM MK Oonee (papMaleBTUYECKH TNPHEMJIEMBIMH HOCUTEISIMHU,
pa3OaBUTENSIMH HJIM  BCIIOMOTaTEIbHBIMHM BEINECTBAMH. B OJHOM BapuaHTe peaH3aliu
HacTosIee N300pPETeHHE TaKXKe OXBATBHIBAET HOBBIE MPOMEKYTOYHBIC COCAMHEHUS U CIIOCOOBI
CHHTe3a coerHeHui popmyiel 1.

ITprMeHsieMble B HACTOSIIEM OMTUCAHUN TEPMUHBI KH3JICICHUEY , KJICUCHUEY U JICUUTD»
BKJIFOYAET CAEP KMBAaHUE, 3aMeJICHHE, OCTAHOBKY WJIM OOpAlleHHe BCISATH MPOrPECCHPOBAHUS
WITH TSDKECTH CYLIECTBYIOIIETO CHMITTOMA HJIM PACCTPOMCTBA.

IIpuMmeHsieMBbIi B HACTOSIIEM ONHCAHUM TEPMHH «IALMEHT» OTHOCHTCS K
MJIEKOITUTAIOLIEMY, B YACTHOCTH YEJIOBEKY.

ITprMeHsieMbIli B HACTOSIIIEM OMMCAHUH TEPMUH «3()(HEKTHBHOE KOJIMUYECTBO» OTHOCHTCS
K KOJNMYECTBY WM [103€ COCOMHEHHS COIJIACHO HACTOSINEMY H300pPETEHUI0 WM €ro

(apmMareBTHIECKH TPUEMIIEMOH COJIH, KOTOPOE MPH OJHOKPATHOM MJIM MHOTOKPAaTHOM BBEACHUU
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nauueHTy oOecrmeunBaeT TpeOyembld 3(PQeKxT y manmeHTa, MPOXOASINEro IUArHOCTUKY WU
J€YCHHE.

O¢ddexTUBHOE KOIMIECTBO MOKET OBITH OMPEAENICHO CIELHAINCTOM B JaHHOU 00jlacTH
TEXHHKH MyTeM MPUMEHEHHUs] U3BECTHBIX CIIOCOOOB U MCCIIEAOBAHUS PE3YJIbTATOB, MOJTYYEHHBIX
NPy  aHAJOTMYHBIX oOcTosiTenbcTBax. Ilpu ompenenenun 3¢dexkTuBHOrO Uisi MalMeHTa
KOJIMUECTBA JICYAIHil Bpa4-AHArHOCT YUUTHIBAET Psifl (PAKTOPOB, BKIIOUAs], HO HE OrPAaHUYHBASICh
UMU. OMOJIOTHYECKHH BUJ MAlMEHTa; €ro pasMmep, BO3pacT M oOluee COCTOSHHE 30POBbSI;
KOHKpeTHOe HalmonaemMoe 3a00JieBaHHE WM PACCTPONMCTBO; CTENEHb, WIM MOPaKE€HHE, WIN
TSDKECTh 3a00JIeBaHMsI WJIM PACCTPOWCTBA; OTBETHAS pEAKIMs Y KOHKPETHOTO MAalMeHTa,
KOHKPETHOE BBOJIMMOE COEAMHEHHE, CIOCO0 BBEACHUS, XapaKTEePUCTUKU OHOMOCTYIMHOCTH
BBOAVMMOTO JIEKAPCTBEHHOIO CPENCTBA; BBHIOPAHHBIM pPEXHUM IO3MPOBAHUS, TNPHMEHEHUE
COMYyTCTBYIOLIHNX JIEKAPCTBEHHBIX CPENICTB; U IPYTHE PENIEBAHTHBIE OOCTOSTEIbCTBA.

CoenuHeHHs1 COTJIACHO HACTOSIEMY HM300pETEHMIO TOTOBST B BHIE (hapMaleBTHUECKHUX
KOMITO3HULH, BBOAUMBIX JIFOOBIM CIOCOOOM, 00€CTeunBaOIIMM OHOJOCTYIHOCTb COSIUHEHMUS.
HauGonee nmpeanodTuTenbHO Takue KOMIIO3ULUH MPEIHA3HAYEHbBI Ui IEPOPATIbHOTO BBEICHUS.
Takue papmaneBTHUECKIE KOMIIO3ULIMU U CIIOCOOBI MX TOJIYYEHHsI XOPOLIO U3BECTHBI B TAHHOM
obnactu TexHukH (cM., HanpuMep, Remington: The Science and Practice of Pharmacy, L.V. Allen,
Editor, 22" Edition, Pharmaceutical Press, 2012).

Hekoropble TPOMEKYTOUHBIE COEIUHEHHs, OIKMCAaHHbIE B CIEAYIOLIMX TMPUMeEpax
TIOJTyYeHHs, MOTYT COIEPKaTh ONHY WK OoJjiee a30T3auTHBIX rpymi. Cleayer mOHUMATh, YTO
3aILUTHBIE TPYIIbl MOTYT BapbHPOBATHCS, KaK IMOHATHO CIELHMAIUCTy B MaHHOW 00JacTh
TEXHHKH, B 3aBUCHMOCTH OT KOHKPETHBIX YCJIOBHH PEAKLUUH W KOHKPETHBIX MPOBOJMMBIX
npeBpalieHuii. Y CIOBHsI BBEACHHUS 3AIMUThI M CHSITHS 3aIUThI XOPOLIO H3BECTHBI CIIELHATICTAM
B JJaHHOW OOJIACTH TEXHUKU M OMHCAHBbI B JuTeparype (cm., Hanpumep, “Greene’s Protective
Groups in Organic Synthesis”, Fourth Edition, by Peter G.M. Wuts and Theodora W. Greene, John
Wiley and Sons, Inc. 2007).

dapMaleBTUUECKH MPUEMIIEMYIO COJIb COEIMHEHHUS COTJIACHO HACTOAIIEMY H300PETEHHIO
MOKHO TMOJIy4aTh, HANpUMeEp, MyTE€M PEaKLUHUU COOTBETCTBYIOIIErO CBOOOIHOTO OCHOBaHHUSI
COEIMHEHUs] COMIACHO HACTOSAIEMY H300pPETEHHIO C COOTBETCTBYIOINEH (papmaneBTHUeCKH
NpUEMJIEMON KHCJIOTOH B TOAXOISIIEM pAacCTBOPHUTENE, TAKOM KaK IUITWIOBBIA 3¢up, B
CTaHIAPTHBIX YCJIOBHSX, XOPOLIO H3BECTHBIX B HaHHOW oOjacT TexHuku. Kpome TOro,
NoJTyYeHHe Takux (hapMarleBTHUECKH MPUEMJIEMBIX COJIEH MOKHO MPOBOIUTH OTHOBPEMEHHO CO
cHsTHEeM azoT3aumuTHOU rpynmbl. Cm., Hanpumep, Gould, P.L., "Salt selection for basic drugs”,
International Journal of Pharmaceutics, 33: 201-217 (1986); Bastin, R.J., et al. “Salt Selection

and Optimization Procedures for Pharmaceutical New Chemical Entities”, Organic Process
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Research and Development, 4. 427-435 (2000); u Berge, SM., et al., “Pharmaceutical Salts”,
Journal of Pharmaceutical Sciences, 66: 1-19, (1977).

OmnpeneneHHble COKpALIEHNS OTPENEISIFOTCA Cienyomum oobpasom: « ALTH» otHocHTCS K
anetonutpmwiy;, «BAMS8-22» oTHOCHTCS K TeNTHAY OBYBEro MO3TOBOIO  BEIIECTBA
HaJMO4YeuHUKOB 8-22; «kaT. No» OTHOCHUTCS K KaTtanoskHoMy HoMepy; K CRC» oTHOCcHUTCsI K KpUBOH
3aBUCUMOCTH  OTBeTa OT KoHUeHTpauuu, «DMEM» ortHocurca k cpeae Hria,
moaudunupoBanHoi no crocoly ynbOekko, « IMCO» OTHOCHUTCS K TUMETHUICYJIb(OKCUAY;,
«DPBS» otHocutcs k (ocdarHo-coneBomy Oydepy Hympbexko, «ECso» oTHOCHUTCS K
3¢ eKTUBHON KOHLIEHTPALIMHU areHTa, KOTopas 00eCIeYrBaeT MOy MAaKCUMAIbHBIH OTBET MEXIY
UCXOJHBIM YPOBHEM M MAaKCUMyMOM IIOCJI€ ONpPENeNIEHHOro BpeMeHHu Bo3aencTeus, «ITK»
OTHOCUTCA K OTWICHAUAMHUHTeTpaykcycHoil kuciore, «HMIP-MC» ortHOCuTCS K Macc-
CIIEKTPOMETPUU ¢ MOHH3aLuel sekrpopacibuieHneM; «PBCy» oTHocuTes k (eranpHOl Oblubeit
CBIBOPOTKE; «I» OTHOCHTCS K IPaMMy WJIM T'paMMaM; «4» OTHOCHUTCS K 4acy miu dacam; «I Ol
oTHOcUTCsl K ruzapokcusTiienoiose, «KHEK293» orHocuTcst kK SMOPHOHANIBHON KIJIETKE I
kierkam mnoukn uyenoBeka HEK 293; «HEPES» orHocutcst kx  (4-(2-rumpoxcuaTwin)-1-
nHIepasuHITaHCyIbGoHOBOH kucinore);, «hMrgX1» otHocurcs k penentopy MrgX1 yenoseka;
«HTRF» oTHOCHTCA K TOMOreHHOH (uyopecueHIMu ¢ BpeMeHHbIM paspemeHueM, «IP1»
oTHOcHUTCA K HHO3uTOIMOHO(ochaty; «Kpyy» OTHOCHTCA K KO3(PHULUHUEHTY pacnpeneaeHus
HECBSI3aHHOT'O BEILIECTBA MEXKIY TOJOBHBIM MO3roM H Iuiazmoit; « XKX/UDOP-MC» oTHOCHTCS K
JKHJKOCTHOH XpoMaTtorpauu ¢ Macc-CIEKTPOMETPHEH ¢ HOHH3ALMed 3JIeKTPOPACIIbUICHHEM,;
«MHUH» OTHOCUTCSI K MUHYT€ UM MUHYTaM; «MJD» OTHOCUTCSI K MUJUTMJIUTPY WM MUJUTUIIUTPAM,;
«Me» OTHOCHUTCSI K METUJIY;, «MOJIb» OTHOCUTCS K MOJIO MJIM MOJISIM; «MMOJIb» OTHOCHUTCSI K
MUJUTUMOJIIO WJIM MUJUIMMOJISIM; «HM» OTHOCHUTCS K HAHOMETPY HWJIM HAaHOMETpPaM, «HMOJIbY
OTHOCHUTCSI K HAHOMOJISIM, «M/z» OTHOCUTCS K OTHOIIEHHIO MacChl K 3apsiy AJIi Macc-
CIIEKTPOCKOITUH, «N» B KOHTEKCTE OMOJOrMYECKHX JAaHHBIX OTHOCHUTCSI K KOJIMYECTBY MPOXOIOB
win kojmuectBy ucnbitanuil; «@Cb» otHOcuTes k (ocdarno-coneBomy Oydepy;, «oO/MUH»
OTHOCHTCSI K 000POTaM B MUHYTY HJIM MUHYTaM; « SD» OTHOCHUTCSI K CTAHZAPTHOMY OTKJIOHEHUIO,
«SEM» OTHOCHTCS K CTaHAApPTHOH OIIMOKE CPENHEro;, «en/Mi» OTHOCHUTCS K EOUHHLAM Ha

MUJITATTUTP.

Oowas xumus

CoenvHEeHUsT COTJIACHO HACTOSIIEMY H300PETEHUIO WJIM MX COJIM MOXKHO IMOJy4aTh MPU
MOMOIIM PA3JIUYHBIX CIIOCOOOB, W3BECTHBIX CHEIUAINCTAM B HaHHOW OOJIACTH TEXHUKH,
HEKOTOpPBIE U3 KOTOPBIX MPEICTaBJICHBI HIKE HA CXeMaxX, B CIOCO0aX MOJyYEHUsS U MPUMEpPAX.

CHGL{I/IaJ'II/ICTy B I[aHHOfI 00JIACTH TEXHUKH IMOHATHO, YTO KOHKPETHBLIE CTaAUN CHUHTE3a JIA
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KQXJIOT0 M3 OINHCAHHBIX CIMOCOOOB MOKHO KOMOMHHMPOBATH pPAa3JIMYHbIM 00pa3oM WU
OCYILECTBJIATh B COUETAHUHU CO CTAIUAMHU U3 APYTUX CXEM C MOJyUeHHUEM COeIMHEHUN COrjacHO
HACTOSIIEMY M300pPETEHUI0 WM UX coyed. IIpomyKThl Ka)Ioi CTaany Ha MPUBEACHHBIX HIDKE
CXeMax BBIIEISIIOT NPU MOMOIIM TPATUIMOHHBIX CIIOCOOOB, XOpPOIIO HM3BECTHBIX B JIAHHOU
O0JaCTH TEXHUKH, BKJIIOYAs JKCTPAKIMIO, BBIIAPUBAHUE, OCAKAEHHE, XpoMaTorpaduro,
¢bunbTpOBaHME, paCTHPAHHE B MOPOLIOK U KpUCTAJUTH3aLni0. Ha nmpuBeaeHHBIX HIDKE CXeMaxX BCe
3aMECTUTENH, €CJIM HE YKAa3aHO MHOE, SIBJISIIOTCS TAKUMHU, KaK ONpEenesieHO paHee. PeareHTsl u
HCXOJIHBbIE BEIECTBA JIETKO IOCTYIHBI CIIELUAINCTY B JaHHOH obnactu TexHuku. Crenyromuye
CXE€MBI, CIOCOOBI Oy YEeHHUS, TPUMEPBI U aHAJN3bI JOMOJHUTEIBHO UIUTOCTPUPYIOT HACTOSIIIEE
u300peTeHne, HO UX He CledyeT PacCMaTpUBaTh KaK OrPaHUYMBAIOIIUE OOBEM HACTOSILIETO

n300peTeHNs KaKuM-I00 00pa3oMm.

Cxema 1
R’ 1
FsC LG R
NS Fscw)\/o—raz

NYN *+ ROH — bl
7
NH, Y

NH,

LG = nanpuwmep, Cl, Br, I, Tpudunat, me3unar, Tosunar Qopmynal y |

Ha cxeme 1 nokasan o6muii criocod nosydenus coenunenuii popmysist I (R! =H unu CHs;
R? = 2 6-nudroppenun, 2.4,6-rpupropdenun um 4-nuano-2,6-1udpropdeHun) myTeM peakiuu
HYKJICOQUIBHOTO apOMATHYECKOTO 3aMELIeHHs], KaK XOPOLIO W3BECTHO CHELHAICTY B JTaHHON
obmacTtu TexHuku. Kpome Toro, coenunerust popmyibl I MOKHO MOJTydaTh MyTEM PEaKIIH KPOCC-
COYETaHHUs] C MEPEeXOAHBIMH MeTajulaMH (Hampumep, C NPUMEHEHUEM MeEAH, HUKENsl WU
NAJUTAIHs]) WUTA peakLUi Y IbMaHa, KaK XOPOILIO OMHMCAHO B TAHHOW OOJIACTH TEXHUKH.

UcxonHblil 2-aMUHO-6-TPpUPTOPMETUI-5-3aMELIIEHHbIH MUPUMHUANH C COOTBETCTBYIOLICH
yxopsued rpynmnoi (LG) B monoxxennn 4 (Hanpumep, LG = Cl, Br, I, Tpudnar, mesunar, To3unar)
SBJISIETCS. KOMMEPYECKH TOCTYITHBIM. AJIBTEPHATUBHO, CIIEIUAJIMCTY B JAHHON 00JIaCTH TEXHHUKH
NOHSATHO, YTO COOTBETCTBYIOINMH MCXOAHBIA MaTepHall MOKHO TOJy4aTb IPH MOMOIIU
Pa3JINYHBIX CIIOCOOOB, XOPOIIO OMUCAHHBIX B JaHHOW OONACTH, TAaKMX KakK JerHApaTallOHHAsS
LUKJI3A1US TYaHHIUHA ¢ COOTBETCTBYIOIIUM S-3aMEIeHHBIM CIIOKHBIM 3 upom 4,4, 4-tpudrop-
2-meTun-3-okcobyranosoii kucnorel (R' = H, CH3) B menounbx yciosusx. IIpesparnenue

MOCTEAYIOMIEr0  HUKJIM30BAHHOTO  2-aMHUHO-O-TpU(PTOPMETHII-4-THIPOKCH-5-3aMEIEHHOTO
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NUpUMUJMHA B COeAMHEHHE ¢ cooTBeTcTByrolled LG B mojoskeHuu 4 XOpOLIO H3BECTHO

crienuajaucTamMm B HaHHOﬁ 00JIaCTH TEXHUKH.

Cnoco0bl noJiyueHus 4 NpuMepbl

Crnenyromue crocoObl TMOJNYyYEHHs] M TPUMEPBl JOMOJHUTENBHO HIUTOCTPUPYIOT
HacTosIee N300peTeHNe U JEMOHCTPUPYIOT TUITHYHBIE CIIOCOOBI CHHTE3a COEAMHEHHSI COTJIACHO
HacTOsIEMY M300peTeHnI0. PeareHTs! 1 MCXOHBIE BEIIECTBA JIETKO AOCTYITHBI HJIK MOTYT OBITh
JIETKO CHHTE3WPOBAHBI CIIEIHATUCTOM B NaHHOH oOnactu TexHHKH. CleayeT MOHHMMATh, YTO
NPUBEACHHBIE HUXKE CIIOCOOBI MOMYYeHHUs M MPUMEPHI MPENCTABJIEHBl sl WUTIOCTPALNY, a He
OTPaHUYEHUs], M YTO CIIELHAIUCTAMHU B JAHHOH OOJNACTH TEXHHKH MOTYT OBITH OCYILIECTBIIEHbI
paziuvHble MOTU(PUKALIUY.

JKX/MDP-MC npoBOAMNM Ha CHCTeMe AU KHAKOCTHOH xpomarorpadunm AGILENT®
HP1100. M3mepenust Macc-CIEKTPOMETPUH ¢ MOHU3ALUEN 3JIEKTPOPACIbUIEHUEM NPOBOAWIN Ha
KBaJPyIIOJIbHOM MacC-CIIEKTPOMETPE C MaCC-CEIEKTUBHBIM JETEKTOPOM, coequHeHHOM ¢ BOXKX
HP1100. Ycnosust ansa XKX-MC (auskuii pH): xononka: PHENOMENEX® GEMINI® NX C18
2,1 x 50 mm, 3,0 mkm; rpaauent: 5-100% B B Teuenue 3 mus, a 3arem 100% B B Teuenue 0,75
MuH, Temreparypa kojgoHku: 50°C + 10°C; ckopocts mortoka: 1,2 mMi/MHH; pacTBOpUTENb A:
nenonusuposanHas oja ¢ 0,1% HCOOH, pactsopurens B: ALTH ¢ 0,1% MypaBbHHOI KHCIIOTH,
nnuHa BOJHBI 214 HM. AnbrepHatuBHble ycinoBus st XKX-MC (Beicokuii pH): KOJIOHKA: KOJIOHKH
XTERRA® MS C18 2,1 x 50 mMm, 3,5 MkM; rpaaueHt: 5% pactsoputens A B Teyenue 0,25 MuH,
rpaaueHt ot 5% no 100% pacrBopurens B B reuenue 3 mun u 100% pactBoputens B B Teuenue
0,5 muH unu ot 10% no 100% pacteoputens B B Teuenue 3 mun u npu 100% pacteoputens B B
teuenne 0,75 wmuH; Temneparypa kojoHku: 50°C £ 10°C; ckopocte motoka: 1,2 miu/muH;

pacteopurens A: 10 MM NH4HCOs pH 9; pacteoputens B: ALIH; nnuna BonabL 214 HM.

Crnocob monyuenwus 1
4-(4-bpom-2,6-nudropdeHokcn)-6-(TpudTopMETHI ) TUPUMHITH-2-aMUH
F

NYN F Br

NH,

2-AmuHO-4-x7n10p-6-(TpudTopMernm)mupumuand (500 mr, 2,4 mmonb) u 4-Opom-2,6-
midropdenon (616 mr, 2,9 MMOJTb) BHOCHIIH B TPOOUPKY AJIST MUKPOBOJIHOBOH MEYH U AOOABIISIH
AITH (10 m). [{obaBmsuiu kapOoHat kanust (665 mr, 4,8 MMOIIb), MPOOUPKY T€PMETUIUPOBAIIH U

rpenu pu 160°C B Teyerne | 4 B MUKPOBOJIHOBOM peakTope. PEakMOHHYI0 CMECh OXJIaXKIalH,
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paz0aBysiin BOROH M TpHU pasa SKCTPArupoBasH ATUianeratoM. OpraHudeckue 3KCTPaKThI
OOBEIMHSUIN U CYIIWIN Haj cyibparom Hatpus. CMech PUIBTPOBAIN U MONYUYEHHBIH (PUIBTPAT
BBINIAPUBATIM TPH TMOHWKEHHOM JaBleHUH. [IOMy4eHHBIH OCTATOK OUWINAIH IMyTeM (IIdII-
xpomarorpaduy Ha CHJIMKareie ¢ mpuMeHeHueM rpaaueHta 5-100% sTunanerara B rekcaHe ¢
NOJy4EeHHEM YKa3aHHOTO B 3aroyioBke coequHeHus (789 mr, Bbixon 89%), mocie BIapUBaHUS
PacTBOPUTEJIS U3 *keJlaeMbIX XpoMaTorpadudeckux ppakuuii. UDP-MC (m/z, Br/*'Br): 370/372

[M+H].

Criocob nmonyuenwust 2
2-AMUHO-5-MeTUIT-6-(TPpUPTOPMETUIT ) TUPUMHUANH-4-0JT

CH,

FsC \H\(O H
N\fN
NH,

25% pacTBOp MeTOKCHIA HAaTpUs B MeTaHoje (5,5 mii, 24 MMoub) 100aBIIsId K PacTBOPY
stuin-4,4,4-tpudTop-2-merun-3-okcodyranoara (4 r, 20 mmonb) u ryanuausa (1,2 r, 20 MmMmons) B
meranosie (100 mu). IlepememuBanu B TedeHue 23 Y mpH KOMHATHOHW TeMIeparype.
Peak1iioHHY10 cMech BBIApUBAJIN NPHU TOHIDKEHHOM JaBieHuH. IlonyuenHoe Oenoe TBepaoe
BEIECTBO PacTBOPsUIH B Bozae (20 MJT) M MOAKUCIISIN YKCYCHOH KuCiIoTow (2 mit). [TonyueHHbIi
NPONYKT coOWpanu MyTeM BakKyyMHOro ()HJIBTpOBAaHHUS, ABa pa3a MPOMBIBAIA BOAOH U
TIOJTY YeHHBIH OCaIOK Ha (PHITbTPE CYIIWIIN MO/ BAKYYMOM C TOJTyY€HHUEM YKa3aHHOTO B 3ar0JIOBKE

coequnenwus (2,3 r, Bbixox 60%) B Buze 6enoro teepaoro Bemecrsa. MOP-MC (m/z): 194 [M+H].

Crniocob monyuenwst 3
4-Xnop-5-meTuin-6-(Tpu TOpMETUI ) TUPUMUAHH-2-aMHH

CHj

ach

N\fN

NH,
B npobupke nnst MukpoBosiHOBO#H nieun ¢ochopunxiopun (5,5 miu, 59 mmons) nodassiim
K 2-aMUHO-5-MeTun-6-(Tpudpropmernn)nupumMuant-4-ony (2,3 r, 11,9 mmons). PeakiponHyro
cmech rpenu npu 110°C B Teuenue 30 MUH B MUKPOBOJIHOBOM peakTope. PeaklinOHHYIO cMeCh
NOTpy»Kaji B JieA, noamenadnsaiu 5 M BogabM pactBopoMm NaOH (50 mut) u skcTparupoBaiiu
stunaneratoM (100 mi). OObenMHEHHbIE SKCTPAKTBHl CYIIMIM HaJ CyJabdaTOM HATPHS H

(uIbTPOBANN U MONYYEHHBIH (PUIBTPAT BHIMAPUBAIIH MTPH OHWKEHHOM AaBieHnH. [1omydeHHbIi
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OCTaTOK PAacTBOPSUIM B JUXJIOPMETaHE M OUUIIAIH MyTeM (I3II-XpoMaTorpad iy Ha CHITUKArene,
saroupysi ¢ rpaaueHToM 10-25% sTunanerara B TeKCaHe, € MOJYyUYeHHEM YKa3aHHOTO B 3ar0JIOBKE
coenuneHus (813 mr, BbIxon 32%) B BUAe OeOro TBEPIOTO BEIIECTBA, MOCHE BBINAPUBAHUS

KenaeMbIx xpoMaTtorpadudeckux dppakuuii. UOP-MC (m/z, *CI1ACl): 212/214 [M+H].

Criocob monyuenwust 4
4-Xnop-5-iion-6-(TpudTopMeTHIT ) TUPUMUINH-2-aMUH

Cl

F3C7 N7 NH,

O6venunsamu  4-xn0p-6-(TpudTopMeTwi)nupuMUAnH-2-aMuH (5 1, 25,2 MMOIb) B
ykcycHol kuciore (300 mu) ¢ N-itoacykunanmunom (32,0 r, 138 mmouns) npu 0°C. [Tonydennyro
cMech Harpesasu U nepemMernnsaiy npu 70°C B TedeHne HOUM. PeakIMOHHYI0 CMECh OXJIaKIAN
u peakiuo racuan Bomoit (120 mur). Cmech skcTparupoBanu stunanerarom (100 min x 2).
OO0bennHeHHbIe OPraHUYECKHe CIION MPOMBIBAIIN COJIEBBIM PacTBOPOM (50 Mit X 2), CYLIMIN HAJ
Na2SO4, QuapTpoBaSM M KOHLUEHTPUPOBAJIM NPH IOHWKEHHOM nAaBieHuu. HeouwmieHHbIN
NPONYKT OYHINAIU IyTeM (udii-xpomaTorpaduu ¢ noiaydenuem 4,8 r (Borxox 53%) ykazaHHOTO

B 3aroJIOBKE TPOIYKTa B BUJIE KENTOrO TBepaoro semecrsa. UOP/MC m/z 324[M+H]".

Crniocob nmonyuenus 5

4-((2-AmuHO-5-H0n-6-(TprdTOPMETIIT ) TUPUMUANH-4-HIT)OKCH)-3,5- 1) TOPOSH3OHUTP I

N
F Z
o)
I INF
FsC \N)\NHZ

O6venunsnn 4-xyop-S-iiona-6-(tpudropmernn)nupuMuanH-2-amuH (2,5 T, 7,0 Mmonb, 90
macc.%) u 3,5-mudrop-4-runpoxcudensonurpun (1,33 r, 8,49 mmons) B JIMPA (35 min) u
nobasnsim kapOoHat kamms (2,88 r, 20,8 mmonp). Peakunonnyro cmech rpenu npu 90°C B
TedeHne 3 4. PeakuMOHHYIO CMeCh OXJQXJAIW M peakuuro racuiau Bomou (100 wm).
Okcrparuposanu stuinaneratoM (60 M X 2) u 00beANHEHHBIE OPTAHUYECKHE CIION MTPOMBIBAIIH
coneBbIM pacTBopoM (50 mu x 2), cymmnu Hax NaxSOs, GuiabTpoBaiu U KOHIEHTPUPOBAIH TPU
NOHW)KEHHOM JaBlieHHHd. HeouuIneHHbI MPOAYKT OuuInaiu nyteM (um-xpomartorpaduu ¢
nojy4eHueM 2,6 T (BbIxon 76%) yka3aHHOTO B 3arojIOBKE NMPOAYKTA B BHAE OEJOro TBEPAOTrO

semectsa. UDOP/MC m/z 443[M+H]".
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ITpumep 1
4-(2,6-Andropdpenokcn)-6-(TpudTopMeTHI ) TUPUMUINH-2-aMUH
F

F3C\(\/O

NYN .

NH

N

B mpobupke nist MUKpOBOJIHOBOW meuu mpem-OyTtokcun kamust (270 wr, 2,4 MMOIIb)
n00aBIsANIM K pacTBOPY 2-aMUHO-4-XJ0p-6-(TpudTopmernin)nupumuanta (395 mr, 2,0 MmMoinb) u
2,6-mudropdenona (289 mr, 2,2 mmons) B ALTH (8,0 mi). Peakumonnytro cmecs rpenu npu 120°C
B TeueHHe 30 MHH B MHKDPOBOJIHOBOM peakTope. PeakInMoHHyI0 cMmech (HIBTPOBAIN uepes
JIMAaTOMOBYIO 3€MJII0 M (UIBTPAT BBINAPUBAIM IPU TOHIKEHHOM JaBieHuu. llomydeHHbIH
OCTaTOK PacTBOPSUIN B AUXJIOPMETAHE, COAepIKaleM HeOOIbLIOe KOTUYECTBO METAHOJIA, U CMECh
ouyMIanK nyTeM (QupII-xpomMaTorpaguu Ha CHIHMKarene, >JIOUPYs C rpagueHtoM 5-20%
STUJIalleTaTa B TeKCaHe, ¢ MOJy4YeHHEeM YKa3aHHOTO B 3arojioBke coenuHeHus (512 mr, BbIXon
88%) B Buze 0€10ro KPUCTAIUINYECKOrO TBEPIOTO BEIECTBA, MOCIIE BBITAPUBAHUS PACTBOPHUTEIS

U3 JKesnaeMbIx xpoMatorpaduyeckux ¢ppaxuunit. UOP-MC (m/z): 292 [M+H].

ITpumep 2
4-(2,4,6-TpudropdeHokcn )-6-(TpupTOpMETUI ) TUPUMHUIUH-2-aMHH
F

NYN . .

NH,

B 500 mx kpyrionoHHo# konOe kapOoHat kamus (26,9 r, 194,7 Mmonb) no0aBisIn K
pacTBOpy 2-amMuHO-4-x50p-6-(TpudTopMmermm)mupumuauaa (19,55 r, 97 mmonb) u 2.4,6-
tpudroppenona (15,2 r, 97,5 mmons) B N,N-numetmnpopmamuze (200 mir). PeakinoHHYO CMECh
rpenu nipu 80°C B Teuenue 16 4. Peaknmro racwim Bomod (500 mur) M peakMOHHYIO CMECh
sKCTparupoBann stmiaaneratoM (2 x 500 mu). OObenWHEHHBIE OPraHUYECKHE 3KCTPAKTBI
NPOMBIBAJIM HACBIIIEHHBIM BoAHBIM pacTBopoM NaCl (2 x 800 mu), cymmnu Han CcyJbpaTom
HaTpUst, PUIIBTPOBAIU M TIOJYYEHHBIH (PHIIBTPAT KOHLEHTPHUPOBAIU MTPH MOHWKEHHOM JIaBJICHHUH.
[TonyuyeHHBII OCTATOK OYHMINAIK MyTeM (uam-xpomarorpaguu Ha CHIIMKAresie, SJIOUPYS C
rpanueHToM 0-37% sTHnanerarta B METPOJICHHOM 3(Hpe, ¢ MOTyUYeHHeM YKa3aHHOTO B 3ar0JIOBKE
coenunenus (15,9 r, Bexon 53%) B BHIE JKENTOTO TBEPAOrO BEIIECTBA, MOCIE BBIAPUBAHUS

xKenaeMbIx XxpomaTtorpadpudeckux ppakuuit. UOP-MC (m/z): 310 [M+H].
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ITpumep 3
4-[2- AMHHO-6-(TpU TOPMETHIT) TUPUMUIANH-4- 1T |OKCH-3, S- TP TOPOSHIOHUTPUIT

F

F3C\(\r0

N__N

H»

Ob6venunsamun  4-(4-6pom-2,6-nudropdenokcn)-6-(TpudTopMeTII) TUPUMHINH-2-aMUH
(300 wr, 0,8 mmogb), maann nuaka (291 mr, 2,4 mmons), Terpakuc(tpudenmndocduH)mammaguit
(0) (188 wmr, 162 HMomp) B mnpoOHpKe AN MHKPOBOJHOBOM meun u pobabmsm N, N-
mumetuingopmamun (6 mi). IIpoOupky repmerusuposanu u rpenu npu 100°C B TedeHne HOUU B
TepMocTaTe. PeakIIOHHYI0 CMeCh OXJIaXIay, pa3OaBisiii BOIOW M TPU pa3a SKCTPArHPOBAIU
sTrnaneraroM. OpraHudecKre SKCTPAKThl OOBEIUHSITN U CY WM Hax CyJibdaTom HaTpusi. Cmech
(HIBTPOBANN M OJTYYEHHBIH (PHIIBTPAT BHIAPUBAIIH [IPU TOHMKEHHOM JaByieHuU. [TomydeHHbIi
OCTAaTOK OYMINAIU MyTeM (pudm-xpoMartorpaduu Ha CHIMKareje ¢ NMPUMEHEHHEeM IpaJueHTa S-
100% sTunanerara B rekcaHe C IOJYyYE€HHEM YKa3aHHOTO B 3aroyioBke coepwHeHus (200 wr,
BbIXOZ 78%), MOCIIE BBIMAPUBAHKS PACTBOPHUTEIS U3 JKEJIAEMbIX XpoMaTorpapuueckux (ppaxiui.

HUOP-MC (m/z): 317 [M+H].

IIpumep 4

5-Metun-4-(tpudropmern)-6-(2,4,6-rpudropdHeHokCH)TUpUMUANH-2-aMHH

CH, F
gepel
N
NNk F
NH,

B mpobupke nnsi MUKPOBOJHOBOW meun mpem-Oytokcun kxamus (69 mr, 0,6 MMOJb)
no0aBIsIM K pacTBOpy 4-xyop-S-metui-6-(Tpudropmermwn)mupumMuans-2-amuaa (106 mr, 0,5
MMmoJib) u 2,4,6-pudTopdenona (84 mr, 0,6 mmosnp) B ALTH (2,0 mi1). PeakiinoHHYIO CMECh rpeiiu
npu 120°C B Teuenne 30 MUH B MUKPOBOJTHOBOM peakTope. PeakimoHHy0 cMeCh (DUIIbTPOBAIH U
NOJTYYEeHHBIH (PUIIBTPAT BBIAPUBAIN MO TOKOM Bo3ayxa. [loydeHHBIH OCTaTOK PacTBOPSUIA B
cmecu 1:1 puxyiopMeTaHa U METAHOJIA M OUUINAJH MMyTeM (IsI-xpoMaTorpaduu Ha CUIIHKArese,
3IFOUPYs ¢ TpagueHToM 5-10% sTunanerata B reKCaHe, C MOJyYeHHEM YKa3aHHOTO B 3ar0JIOBKE
coenuneHus (154 mr, Beixox 95%) B Buie OenoBaTOro TBEPAOro BEINECTBA, ITOCIIE BhITAPUBAHUS

pacTBOpUTENS U3 JKeyaeMbIX xpomarorpadpudeckux ¢ppakuuii. UDP-MC (m/z): 324 [M+H].
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ITpumep 5

4-[2-AMuHO-5-MeTHIT-6-(TPUPTOPMETHIT ) TUPUMHUANH-4-1IT |OKCH-3, 5 - TOpOSH3OHUTP I

CHs F
F@WO
N N
NH,
OO6venunsnm 4-((2-amuHO-5-1100-6-(TpUPTOPMETUI ) TUPUMUANH-4- T )OKCH )-3,5-

mudropoensonutpuin (1,2 r, 2,4 Mmmone, uncrora 90%) u Tpumerundopokcus (2,5 r, 10 Mmorsb,
50 macc.%) B 1,4-nuokcane (25 mi), a 3areM noOasisuiu kapboHat nesusi (2,4 r, 7,4 MMOJIb) U
tetpakuc(tpudennndochun)namnaanii (0) (580 mr, 0,486855 Mmonb) U rpenu peakUOHHYIO
cmech npu 120°C B Teuenue 2 1 B armocdepe azora. PeakInOHHYI0 CMECh OXJTKAAIN, PEAKIIHIO
racuii Bozmoil (50 MiI) M peakIMOHHYI0 CMeCh 3KCTparupoBaju dTuwiaueratoMm (50 mia x 2).
Oprannueckue cI0u 0OBbEAMHSIIN U IPOMBIBAIIN COJIEBbIM pacTBOpoM (30 mut x 2). OpraHudeckuit
CJIOW Cylmin Hapg cyib(aroM HaTpus, GUIBTPOBAIM U KOHLEHTPUPOBAIU NPH MOHIKEHHOM
naBineHur. HeouMIneHHBII NPOAYKT CHayaja OYMINAIM myTeM Quniu-xpomarorpapuu Ha
CHJIMKAreje, a 3aTeM JOMOJHUTEIbHO ouuinanu nyteM mpern. BOXKX (mpubop: DD, cnocob: ¢
npuMeHeHneM KoJoHkH Xtimate C18 150 * 40 mm * 10 mxMm, ycnosust: Boga (10 MM NH4HCO3)
— AIlH, B B Hauane: 50%, B B konue: 80%, ¢ rpaguentom B Teuenue 10 munyt (muH), 100% B,
BpeMst yaepskuBanusi: 2 (MUH), CKOPOCTb oToKa: 60 Mi1/MuH). [TonyueHHbIe TOTOKH O0bEIUHSIIH,
KOHLeHTpUpoBanu i ynaienuss Oombmeit wactm CH3CN, a 3arem nuodumusupoBaiud ¢

nosydenueM 481 mr (Beixon 60%) yka3aHHOTO B 3arojIOBKE COSAMHEHHUS B BUE OEJIOro TBEPAOTO

Bemecta. UOP/MC (m/z): 331 (M+H).

ITpumep 6
4-(2,6-Audropdpenokcn)-5-meTnin-6-(TpupTOPMETHIT ) TUPUMUAHH-2-aMHH

CH, F

acﬁ/o

NYN E

NH,

B mpobupke nisi MUKPOBOJHOBOW meun mpem-Oytokcun kamus (69 mr, 0,6 MMOIb)
no0aBIsIM K pacTBOpy 4-xyop-S-metun-6-(tpudropmerwm)mupuMuans-2-amuaa (106 mr, 0,5
MMoItb) # 2,6-mudTopdenona (72 mr, 0,6 mmoinb) B ateroHuTpriie (2,0 mir). PeakinoHHy 0 cMech
rpenu npu 120°C B TeueHue 30 MHMH B MHUKPOBOJHOBOM peakTope. PeakimoHHYIO cMech
¢unbTpOBANM M TOJYYEHHBbIH (QUIBTPAT BBIMAPUBAIN IOJ TOKOM BO3ayXxa. HeounmmeHHbIH

NPONYKT OUMINAIHM MyTeM OOparieHHO-(a30BOH XpoMaTorpaguu ¢ MONyYeHHEM YKa3aHHOTO B
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3arosioBke coenuHenusi (124 mr, Bbxon 81%) B Bune 6eoro teepaoro Bemectsa. UOP-MC (m/z):

306 [M+H].

Kaerounsrii ananus IP1 gas onpeaenenust ECso B orHomennn hMrgX1 nyrem HTRF
llocee rnemox: xnerkn HEK293, cTaOmibHO 3KCHpeccHpyromue peKOMOMHAHTHBIN
peuentop MrgX1 denoseka, BblpamuBanu B koiOax mns KynpruBupoBanus (Corning, T150),
HCTIONb3Ysl MUTATENbHYIO cpety, cofepskantyio DMEM c rayramunom (GIBCO™ kar. Ne 11960-

044), ¢ noGaenenneM 10% wuHakTuBHpoBaHHOU HarpesanueM ®BC (HyClone™, kar. Ne

CH30073), 1% nennunman/crpentomunun  (HyClone™, kar. Ne CB30010; 10000 en/mn
nenuHa; 10000 Mxr/mn ctpentomunusa B 0,85% NaCl), 20 MM HEPES (GIBCO™, kar.

Ne 15630122) u 0,3 mr/ma G418 (GIBCO™, kar. Ne 11811031). Korzia KeTO4HbIE MOHOCJIOH

>
nocturaiu ypoBHs koH(pmoeHTHocTH 80-90%, moHocmon onuH pas npombBasiin 10 M DPBS
(HyClone™, kat. Ne 14190-144), muccolMupoBaiu ¢ IpUMEHEHHeM Cpeibl i (pepMeHTaTUBHOM
mucconuanuu knerok TrypLE™ Express (GIBCO™, xat. Ne 12605-010) u pasz6apisnu myTem
nobasnenust 10 mn DPBS. JluccounmpoBaHHBIE KJIETKH TEPEHOCHIM B CTEPHIBHYIO S50 MII
KOHUYECKYI0 MPOOMPKY, ocakpainu myTeM wLeHTpudyruposanus npu 300 X g i yAaneHus
NUTATEIBHON Cpedbl M Cpebl Al nucconuanun 1 pasdasmsimm 1o 1 M kierox/ma 8 DMEM nst
MoCeBa.

Onpedenenue axmuenocmu u s¢hghexkmusnocmu IP1: WMCTIBITBIBAEMbIE COEIMHEHUS
pactBopsuiu B JIMCO no koHuentpaumu 10 MM u mocnenosatenbHo pasdasmsuiu B JIMCO B
TUTAHIIeTe AJ1s1 pa30aBIEHHOrO MATOYHOTO PACTBOpA ISl TTOJTyYE€HHsI KPUBOM 3aBHCUMOCTH OTBETA
oT koHUeHTpauuu u3 10 Touek. IluTaTenpHyro cpeay yaaasiM W3 IJIAHIIETa C KIETKaMH,
paz0aBIsLTH COAEPIKIMOE TUIAHIIETa C MATOUHBIM Pa30aBIeHHBIM paCTBOPOM B 10 KOHIIEHTPALIUSIX
B CpeJie U BHOCWJIU B IJIAHILET C KJIETKAaMH B KOHLIEHTPALIUY, B 2 pa3a MPeBbILIAOLIEH KOHEUHYIO
MaKCUMAaJIbHYI0 HCIBIThIBaeMYI0 KOHLeHTpauuto 30 MxkM. DnHporeHHbii aronuct BAMS-22

(Tocris-BioScience®

, kar. Ne 1763) pasbasmsmn no ECis, ompeneneHHOW HE3aBUCUMO MPH
MHHMMYME€ N = 3, B IUIAHIIETE C KJIETKAMH U WHKYOHpPOBAJM NMPH KOMHATHOW TEMIIEpaType B
tedeHue 120 MuH. 3aTeM B IUIAHIIET C KJIETKaMU 10OABIISUIN MTOJIOBHHY 00beMa KaXKOro U3 aHTH-
IP1 xpunrara u d2-medenoro IP1 B Oydepe mis nusuca, mocrapisieMoro BMecte ¢ Habopom IP-
One Gq (CisBio, xar. Ne 62IPAPEC), nns MHULIMHUPOBAHMS JTU3UCA KIIETOK U WHKYOHpPOBaIU B

TeueHne 60 MHMH NpU KOMHATHOW TeMIlepaType B TEMHOTE. B 3TOT MOMEHT omnpenensnu

dayopecueniuto ipu 620 u 665 HM (~100 MKC TIOCTe Ta3epHOTO BO30Y KISHUS).

Ananuz oannwix: OTHOLIEHHE (IIyOPECUEHLMH OMNPEeAesUId KaK OTHOIIEHHE 3MHUCCHU

¢bayopecuenuun npu 620 HM k 665 HM U peoOpa3oBbIBaIu B KOHIeHTpauuto IP1 mpu momorum
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craHpaptHon kpusoi IP1l, nonydeHHOW B OTAEABPHOM IUIAHLIETE, B COOTBETCTBUU C
MHCTPYKLUHUSMHU TPOM3BOAUTENS. 3aTeM CTPOMJIH Tpaduk 3aBHCHUMOCTH KoHIeHTpauuu IP1 or
KOHIEHTpauun coenanaeHus. J¢dexktuBHocts mnorenuuaropa (ECso) onpemenmsiim  kxak
KOHLIEHTPaLUI0 COeUHEHMs], koTtopas B npucytcTBuu ECissHporenHoro aronucra BAMS-22,
npusogut kK 50% yBenuuenuro koHueHTpauuu IP1, mocturaemoMmy 3a c4eT HacChILLAOLIEH
koHUIeHTpauun BAMS-22, u onpenensiau mpu noMoIy nporpaMMmHoro odecneuenust Genedata
(GeneData AG, bazens, [lIBetinapusi), moacraisist nanubie u3 10-roueunoit CRC B cnepyromee
ypaBHeHHe, THe Y TpeAcTaBysieT coO0oil koHmeHTpaumtoo IP1, ompeneneHHy Ui JaHHOM
KOHLIEHTpauun coenuHenus, [L] mnpexncraBnser co0oi KOHIEHTPALMIO HCIBITBIBAEMOTO
coennHeHus, U1 Max mpencrapiser coOOH MaKCHMajbHOE YBEIHUYEHHE, NOCTHraeMoe 3a CHeT
HaChIIaro1el koHeHTpaunu BAMS-22:
Y =Max * [L]/(ECso + [L])

3nauenus ECso npencrasisim kak cpenHee reomerpudeckoe B HM (SEM, n).
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Tadanua 1. OtHocutenbHas ECso mo otHomenuro k hMrgX1 IP-1 aus1 coenmHeHui

corsiacHo npumepam 1-6

ITpumep OtHocurensras ECso (SEM, n) Makc. (cpenuee + SEM)

(M) (M)

1 72 (30, 4) 98 +£53. n=4

2 61 (26, 4) 109+92 n=4

3 104 (26, 13) 109+2,5 n=13

4 40 (8, 5) 125£79,n=2

5 82 (n=1) 120

6 38 (3, 3) 103£19,n=3

B Tabmune 1 npencraBnenbl otHocutTenbHas ECso M MakcuManbHas CTUMYJISLUS,
JOCTUTHYTBIE B aHAJIN3€ JUIsl COSAUHEHMH COINIaCHO mpuMepam 1-6, 9TO yKka3bIBaeT Ha TO, 4YTO

yKa3aHHbIE COeTUHEHUS SBJISIIOTCS oTeHmaTopamu hMrgX1.

Onpenenenne Kpuu,ronmosr ik vivo y Mbliei

KoaddurmeHnt pacrnpeneneHuss HECBSI3aHHOTO BEIIECTBA MEXAY TOJOBHBIM MO3TOM H
wa3Moi (Kp yu.rommosr) SBIISIETCS OMHUM U3 KIIOYEBBIX (PapMAKOKHHETHYECKUX MapaMeTPOB IS
OLIEHKH CIOCOOHOCTH COENHMHEHUWsI TMpeojoJieBaTh remarosHuedannyeckuii Oapvep (I'DB).
OOB/MHO ero M3MepsifoT B JOKJIMHHUYECKUX HCCIENOBAHMAX C NPUMEHEHHEM Clenyrolnei
MeToauKU. 3HaueHUs! Kp uu ronmosr TOKA3bIBAIOT JAOJIFO CBOOOTHOIO JEKaPCTBEHHOTO CPEJCTBA B
ia3Me, KoTopast pacrpenensercs yepes ['9b.

Cybvexmol: CyObeKTaMH YKa3aHHBIX UCCIIENOBAHUN SIBIISTUCH 12 camiioB Mbitiei CS7Bl/6
(Envigo, Unaunananonuc, Munuana, CIIIA) B Bo3pacte 8-10 Henmenb HA MOMEHT MPOBENEHUS
UCTIbITaHUs. Mpbllel conepskau rpynmnaMu no 4 ocodu B JOMAIIHMX KJIETKaX W3 IUIACTHUKA
BBICOKOH TUIOTHOCTH. JlOCTYI K efie W BOJe MpPenoCTaBisin Oe3 orpaHuYeHuil. B moMerneHusx
nogaep:xkuBaian Temneparypy 73°F (23°C), orHocuTenbHyrO BIax)HOCTh 30-70% u UK AHS U
HouH ¢ 06:00 o 18:00.

Acenm: coemUHEHHE COTJIACHO MpUMepy 2 roToBMIM B KOHIEeHTpauuu 0,3, 1 u 3 mr/miu B
pactBope 1% IDL, 0,25% TWEEN®80, 0,05% DOWSIL™ B Bogze. IIpuroroBnennoe
coeuHeHne o0padaThIBAIN YIIBTPA3BYKOM Ha BOISIHOM OaHe B TeueHue 30 MuH 10 0Opa3oBaHUs
cycneH3un. MblmaM BBOIUIH 103y 10 MII/KT ¢ HOJydYeHHEM COOTBETCTBYowel 1036l 3, 10 mu

30 Mmr/kr.
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Josuposanue u coop mxaneii: B yKa3aHHOM >KCIIEPUMEHTE YETBhIPE MBIIIN HA TPYIIITY
JO3UPOBAHUS IOy YaJId IepopaibHO A03Y: 3, 10 miu 30 MI/Kr COeAMHEHHsI COTIACHO TIpUMepy 2.
Uepes 2 4 mocie BBEIEHUs MBIIIEH MOBEPraid 3BTaHA3UU MyTeM acukuuu npu nomommu COa,
cobupanu o0pasupl IUIA3Mbl MyTeM MYHKIOUHM KapAUH W TOJOBHON MO3T MbIIIEH W3BIEKAIH,
B3BELIMBAIN U 3aMOPAKUBAJH B CyXoM Jbae. OOpasiel kpoBH xpanuin B nmpodupkax ¢ D/TK B
KUIKOM Jibie U LeHTpudyruposamu npu 15 Teicsuax o6/muH B TeueHue 10 muH. Ilnmasmy
cobupanu, momemany B 96-1yHOYHBIN MUIAHIIET U 3aMopaskuBaiu mpu -80°C.

Dapmarkokunemuyeckue npooOvl: TONy4YeHHbIE 00pas3lpl IUIA3Mbl M TOJIOBHOTO MO3Ta
aHayusupoBanu st mpumepa 2 ¢ npumeHeHuemM Meroma JKX-MC/MC (Q2 Solutions,
Wnnuananomc, Uanuana, CIIIA). O0pa3isl mia3Mbl 3KCTParupoOBaIHd MPH MOMOIIU OCAXKIESHUS
Oenka. HrxHUI penen KOJUUeCTBEHHOTO ONPEIeNIeHUsI COCTABIISUT 25 HI/MJI, a BEpXHUH rpenesn
KOJIMYECTBEHHOro ompeneneHuss cocramsut 5000 Hr/mim.  OOpasubl  TOJOBHOTO MO3ra
TOMOTE€HH3HPOBAJIN M AHAJUT SKCTPArHpPOBAIM MPH MOMOIIY ocaxaeHus Oenka. HyokHuii npenen
KOJIMYECTBEHHOTO OINpEAENICHUs] COCTaBisul 4 HI/T, a BEpXHUH Mpenen KOJUYECTBEHHOTO
onpexnenenus cocrapisit 200000 HI/T.

Onpeoenenue cea3v16anus 6€J1K06 NAA3MBbL U 20106HO20 MO32d: CBSI3bIBaHHE O€JKa IJIa3Mbl
U TOMOreHaTa TOJIOBHOTO MO3ra MBIUIEH ONpenessiiv in Vilro TNpU INOMOLIYM PaBHOBECHOTO
Juain3a, KaKk OMucaHo B npyrom onucanuu [Zamek-Gliszezynski ef al., J Pharm Sci, 101:1932-

1940, 2012]. Pe3ynbraThl NpeACTaBIsUIA B BHIE (PpaKLMU HECBS3aHHOTO BELIECTBA B ILIA3MeE

(fu,masma) ¥ TONOBHOM MO3T€ (fu ronmosr), @ 3aT€M HCHONB30BAIM JUist BeIYUCHEHHs Ky yu ronmosr,

KaK OMHCAHO HWXKe. 3HAUeHUs fymmasma U furommosr Y MBIIIEH COTJIACHO MpPUMEPY 2 COCTABIISIIH
0,0421 n 0,0181, COOTBETCTBEHHO.
Ananusz u pezynomamot: Kp uu ronmosr PACCIUTBIBAIM AT KAKAOTO MOMEHTA BPEMEHU U3

NPUBCACHHOI'O HHWXKE BbIPpAXXCHUA, T'A€ OTACJIbHBIC KOMIIOHCHTBI IMOJIy4Yalll U3 KOM6I/IHaLII/II/I

W3MEPEHUM /1 VIlro W in Vivo, BBITIOJTHEHHbIX, KaK OMUCAHO BbILIE:

C‘U.,I‘OJI.MOS[‘ _ COﬁL[[.,[‘OJI.MOS‘I‘ ﬁ.&,[‘OJI.MOSF

Kp,uu,ron.mosr -

Cu,nﬂasma B C06Lu.,n.1133Ma fu,mlasma

rae C06H.[.,1"0J'I.M031": Cu,ron.MOSr, Co6m.,rma3ma " Cu,mIasMa NPEACTaBIIAOT coboi 06U—IYI0
KOHLICHTPALMI0 U KOHIICHTPALIMIO HECBS3aHHOTO BEILIECTBA B TOJIOBHOM MO3r€ W IIa3Me, U
fu.rommosr 1 fu nnasma MPEACTABISIOT COOOM (ppaKIH HECBA3AHHOTO BEIIECTBA B TOJIOBHOM MO3Te U

IIasMe, COOTBETCTBEHHO.
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Tabanua 2. KoHueHTpauuu B njiamMe M roJloBHOM Mo3re COIJIACHO Mpumepy 2

nocJie nepopaibHoii 10361 3, 10 u 30 Mr/Kr y Mblmmei.

Ko Kom,
O6m.
O06m. xoHII. HCCBS3AHHOTO | HCCBA3aHHOTO
Mowment I'pynma KOHII. B
B TOJI. MO3T¢ BCILCCTBA B BCIICCTBA B
BPEMCHH | O3HPOBAHUSA IIasMe Ko w,ronsosr
(Cobm ronmosr) TOJI. MO3TE Ia3Me
(4acer) (Mr/ KI) (Coﬁm.,nuazma)
(HM) + SD (Cu,rou.mosr) (Cu,nnaSMa)
(M) + SD
(EM)* + SD EM)" £ SD
809 + 0,506 +
2 3 972 +£ 353 17,6 £6,39 | 34,1 £5,94
140 0,107
3900 + 2770 £ 0,586 +
2 10 55,4+£325 | 117+£274
1800 651 0,116
13700 £ 9700 £ 0,601 =
2 30 248 £75,9 | 409 £ 101
4200 2410 0,0553

* C npumeHeHueM 3Ha4eHUS furonmosr Y MbImM, paBsstomerocst 0,0181, u N ¢
NPUMEHEHHEM 3HAYeHUSI fy nrasma Y MBIIH, paBHstommerocst 0,0421, kak OMUCAHO BBILIE.
KoHueHTpauyss HECBA3aHHOIO BEINECTBA B IJIa3M€ M KOHLEHTpPALUs HECBSI3aHHOTO
BELIECTBA B FOJIOBHOM MO3T€ I€MOHCTPUPYIOT J0303aBUCHUMBIE YBEIMUYEHUS KAK B IJIa3Me, TaK U
B TOJIOBHOM MO3re, yKa3blBas Ha TO, YTO COEAMHEHHE COIJIACHO IMpHUMEpy 2 MpPeojoJieBaeT
rematodHiedanuyeckuii Oaprep u mponukaer B I[HC dyepes 2 dyaca mociie MepopasbHOrO
BBeZleHUs MblaM. [lo-BuaumMoMy, SKCIO3UIKS B IJ1a3Me U TOJIOBHOM MO3T€ MPOIMOPLIMOHANBHA
7103€ B pa3HbIX rpymnmnax ao3uposanus. CpenHee OTHOLIEHHE HECBA3aHHOTO BEIeCTBA B TOJJOBHOM
MO3Te K HECBS3aHHOMY BeIecTBy B ruiazme (Kp,uu-ros.Mo3r) st COeAMHEHHUs COTJIACHO MTPUMEPY
2 Bappupyercs ot 0,506 + 0,1 mo 0,601 + 0,0553 (cpennee 3Hauenue + SD, n = 4 Ha rpymmy);

TIO3BOJISIS TIPEATIONOKUTD, YTO AKTUBHBINA TPAHCIIOPTHBIA MEXaHU3M He (YHKLMOHUPYET B TKAHU

I'OJIOBHOT'O MO3Ira MbBIIIH.
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D®OPMYJIA U3OBPETEHUA
1. Coenunenne Gpopmyibl:
R’
2
F5C \H\(O—R
|
N__N
h
NH,

rae R! npencrapnser cob6oit BOROpOn UM METUIT;, U

5 R? npencraBnsier coboii:

UIIn

WU ero (papMareBTUYeCKH pueMiIeMast CoJlb.

2. Coenunenue no 1. 1, orauuarorneecs Tem, uro R! npencrasnser co6oit Bogopon,

WIH ero (papMarleBTH4YeCKH IpremMieMast CoJlb.

10 3. CoenuHenue no 1. 1, ormyaroieecs Tem, 9ro R! npeacTaBisieT cCoO0i METHI, WiTH

ero (apmMaLeBTHYECKH IPUeMIIEMasi COJIb.

4. CoenuHenye 1o 1. 1, oTnyaroieecs tem, uto R? npeacTaBisieT COOOH:

HJIN €10 q)apMaLIeBTI/ILIeCKI/I npuemiieMast COJib.

15 5. Coemunenue 1o 11. 1, oTmuuaromeecs Tem, uto R? npencrasnseT coboit:

WK ero (PapMaLleBTUYECKH IPUeMIIEMasi COJIb.
6. Coenmunenue 1o 1. 1, oTmuuaromeecs Tem, uto R? npencrasnseT coboit:

20 WK ero (PapMaLeBTUYECKH IPUeMIIEMasi COJIb.

7. CoenuHenue o 1. 1, OTIMYAIOIIEECs] TEM, YTO COSUHEHHE MPEACTABISIET COOOI:
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F
F3C 0
YO F F

N

I
N

WM ero (papMaLeBTUYECKH IpUeMIIeMasi COJlb.

8. CoenuHenue 1o 1. 7, MpeACTaBIISIOIEee COOOM:

5
Z=
-
M O
@fﬂ

Z
T
N

N

I
N

WM ero (papMareBTUIeCKH IprueMiIeMast CoJlb.

10. Coenunenue 1o 1. 9, nmpeacrasisroIee COOOMH:

F
O
N
NYN F
NH,

11. CoenuHenue 1o 1. 1, OTIMYAIOIIEECS TEM, YTO COSTUHEHHE MPEACTABISET COOOI:

WK ero (PapMaLleBTUYECKH IPUeMIIeMasi COJIb.

12. Coenunenue no 1. 11, npencrapisirornee cOOO:

NH»

13. CoenuHenue o 1. 1, OTIHUAIOIIEECs] TEM, YTO COSUHEHHE MPEACTABISIET COOOM:
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CHs F

N

I
N

WM ero (PapMaLeBTUYECKH IPUeMIIEMasi COJIb.

14. Coenunenue no 1. 13, npencrasisiroinee cOOOH:

L,
\(F

NH»,

15. Coenunenue o 1. 1, oTIHUArOLEecs: TeM, YTO COSUHEHHE MPEACTABIsIeT COOOM:

YO F

NH

P

N

WU ero (papMareBTUYeCKH IIpueMieMast CoJlb.

16. Coenunenue no 1. 15, npencrasstoiiee coO0it:

Y F

NH,

17. CoenuHenue o 1. 1, OTIMYAIOIIEECS TEM, YTO COSTUHEHHE MPEACTABISET COOOI:

g
Y OF

NH>

-

WK ero (PapMaLleBTUYECKH IPUeMIIeMasi COJIb.

18. Coenunenue o m. 17, oTIUYaroIIeecs TeM, 4TO COSTMHEHNE TIPEACTABIISIET COOOM:

WJ@
Y F

NH»
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19. Crioco® neuvenHust Oonmm y TAalHMEHTa, BKIIOYAIOIIMN BBEJEHHE IaLUEHTY,
HYKZIAIOLIEMYyCsl B TAKOM JieueHUH, 3PPEKTUBHOrO KOJINYECTBA COSNUHEHHS TIO JIIOOOMY U3 IIIL.
1-18 nu ero papMareBTHUECKH IPHUEMIIEMOI COJIH.

20. Crioco® neueHus XpOHWYECKOH OONMM y MalMeHTa, BKIIOYAIOLINKN BBEIEHUE
MALUEHTy, HY>KAAIEMYCs B TAaKOM JIe4eHHUH, 3(PPEeKTUBHOrO KOJIUYECTBA COEIUHEHHS II0
mobomy u3 m. 1-18 unm ero gpapmaneBTHIECKH MPUEMIIEMOH COJTH.

21. Crioco0® nedyeHus: XpOHHUYECKOW OONM B MOSCHUIE Y MAIMEHTA, BKIFOYAOLIUI
BBEJICHHUE MALUEeHTY, HY KJAI0IIEeMyCsl B TAKOM JIeUeHUH, 3((HEKTUBHOIO KOJUYECTBA COSAMHEHUS
no modomy u3 m. 1-18 nnm ero gpapmaneBTHIECKH IPUEMIIEMOH COJTH.

22. Crioco0 nedenust nquaberuyeckoil mepudeprueckol HeWpomaTudeckoi Oonu y
MALUEHTa, BKJIIOYAIOIUN BBEICHNUE MMALIUEHTY, HYKIAI0IIEMYCsl B TAKOM JIEUeHUH, 3PPEKTUBHOTO
KOJINYECTBA COeMHEHMsI 10 JTro0oMy u3 min. 1-18 unu ero gpapmareBTHUECKH IPUEMIIEMO CONH.

23. Crioco0 niedeHust 0CTe0apTPUTHUYECKOM OOJTH y TAlIMeHTa, BKJIFOYAIOLIHI BBEIEHUE
NALUEHTY, HYXJAIOIIEMyCsl B TaKOM Jie4eHHH, 3(PPEeKTUBHOrO KOJMYECTBA COCAMHEHHS IO
mobomy u3 m. 1-18 wm ero papMarieBTHUECKH IPUEMIIEMOH COJIH.

24. CoenuHenne wu ero papmMaleBTUYECKH MpUeMiIeMas Cob 1o Jirobomy u3 mm. 1-
18 nns mpUMeHEeHus B TepaIuu.

25. Coenunenue wim ero papMaLeBTHUECKH MpHeMyIeMast COJib o Jirobomy u3 . 1-
18 st npUMeHeHust ISt JIeYeHHst OOJIH.

26. Coenunenue wim ero apMaLeBTHUECKU MpHeMiIeMast COJIb o JiroOomy u3 . 1-
18 ny1st npUMEHeH st TSt JISYSHHUsT XPOHUYECKOH O0JH.

27. Coenunenue wm ero papManeBTHUECKH MpHeMIIeMast COJIb 1o JiroOomy u3 . 1-
18 st mprUMeHeH st TS JISYSHHUsI XPOHUYECKOH OOJIH B MOSICHULIE.

28. Coenunenue wim ero apManeBTHUECKH MpHeMiIeMast CoJb o JroOomy u3 mm. 1-
18 st mpuMeHeH st 1T JIeYeHUs1 AHade THIeCKOH nepudepruueckoil HeliponaTnyeckoit 0ou.

29. Coenunenue wim ero apManeBTHUECKH MpHEeMIIeMast COJIb o JroOomy u3 mm. 1-
18 st mprMEHEeHUsI TS JISYSHUsT OCTE0APTPUTHIECKON O0IH.

30. [IpumeHeHNe coenuHEHHsT WK ero (apMaleBTHUECKH MPHEMIEMOH COJH I10
arodomy u3 mm. 1-18 1nJ1st monmyyeHust JEKapCTBEHHOTO CPEACTBA JUIsl JIEUSHHsT OOJIH.

31. [IpumeHeHNe coenuHEHHsT WK ero (apMaleBTHUECKH MPHEMIIEMOH COJH T10
arodomy u3 . 1-18 st mosyyeHus IeKapCTBEHHOTO CPEICTBA IS JICUSHHSI XPOHUYECKOH OOJIH.

32. [IpumeHeHne coenuHEHHWsT WK ero (apMaleBTHUYECKH MPHEMIEMOH COJH IO
nroboMy u3 mim. 1-18 mist monydeHust IekapCTBEHHOTO CPEACTBA JJIs JISYSHUS] XPOHUYECKOU 0on

B ITOACHHUILIEC.
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33. IIpumeHeHNe coenvHEHHsT WM ero (apMaleBTHUYECKH MPHEMIEMOH COJH IO
aroboMy u3 . 1-18 nmst mosydeHus JeKapCTBEHHOTO CPENCcTBa JUIS JICYSHUs THA0eTHYeCKOU
nepudepraeckoil HeliponaTudeckon Oonu.

34. IIpumeHeHNe coenuHEHHs] WM ero (apMaleBTHYECKH MPHEMIEMOH COJH II0
mobomy w3 mm  1-18 i monmydeHHMs  JIEKAPCTBEHHOIO  CPENCTBA  JUISL  JICUCHHUS
OCTE0apPTPUTUIECKOMN OOJTH.

35. ®dapmaneBTUYeCKass ~ KOMIIO3ULUSA, COAepXKalash COCJUHEHHE WU  €ro
dapMaLieBTHUECKH TMPUEMJIEMYIO CoOJib 1o Jrobomy u3 mm. 1-18 u omun wimm Oonee
bapmMareBTUUECKH TPUEMIIEMbIX HOCUTENEH, pa30aBUTENel UM BCIIOMOTaTENbHBIX BELIECTB.

36. Crnoco0  momyueHusi  ¢apMaleBTHUECKOW  KOMIIO3UIMH,  BKJIFOYAROIIUN
CMELINBAHNE COEMHEHNSI UM ero (papMalieBTHYeCKH IpUeMIIeMO Coy 1o Jirodomy u3 mm. 1-18
c omHuUM wmiu Oonee (apMaleBTHYECKH NPUEMJIEMbIMH HOCHTENSIMH, Pa3OaBUTENSMHU HIIH

BCIIOMOI'aTCJIbHBIMHA BEIICCTBAMMU.
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